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MONITORING OF AGRICULTURAL LAND CONDITIONS

Abstract

Abatova M.,

11th grade student at the NIS PH&M in Kokshetau
Meiram R.,

11th grade student at the NIS PH&M in Kokshetau
Zhaksylyk D.,

11th grade student at the NIS PH&M in Kokshetau
Musagulova B.

Biology teacher at the NIS PH&M in Kokshetau
https://doi.org/10.5281/zenodo.7788570

Project Goal: To create a program for small flying devices (drones) to determine the area of weeds in agri-

cultural fields based on color and length.
Tasks:

1. Become familiar with the literature on the use of chemical pesticides.
2. Become familiar with existing monitoring technologies.
Hypothesis: Creating a program for early monitoring of the level of weed contamination of agricultural land

by plants will help increase yields.

Novelty: In creating a draft program for monitoring agricultural land, a new, improved drone model with a
built-in camera and a sprayer was proposed for detecting weeds and then pollinating them with herbicides to reg-

ulate crop growth.

Research phases: bibliographic analysis of literature and internet material; writing a program algorithm;
creating a drone model; conducting an experiment: scanning weeds for color; analyzing the experiment.

Degree of autonomy: in the implementation and creation of the project program, the student was assisted by
his/her supervisor and by teachers of robotics and programming.

Conclusions:

1. A program to detect weeds based on color and height using small aircraft will significantly reduce the
amount of herbicides used and lower the cost of their application.
2. Reducing the amount of chemicals sprayed will reduce contamination of soils and groundwater with haz-

ardous substances.

3. A small aircraft allows spraying at low altitudes, reducing the contact area of chemical compounds with

natural ecosystems.

fourth. Early detection of plant diseases will contribute to higher yields
Practical implications: An improved crop monitoring program can be proposed as a way to monitor and

control weeds

Objective: to create a program for small flying vehicles (drones) to determine the area of agricultural land

weed infestation.

Relevance: Weeds are a serious problem for all crops, including forage crops. Approximately 73% of weed

species in cropping systems are not local [1]. On average, because of weeds, diseases and pests in Kazakhstan
about 20% of grain yield is lost annually, but in some years underharvest can reach 50% or more, although the
species composition of pests is not so numerous. For example, in Burabay district of Akmola region in spring
wheat crops the most harmful weeds are oats, bristlegrass, field bindweed, bristle thistle, field thistle, creeping
vetch, white crowberry, pickleweed and other weeds [2].

Today, inappropriate weed control damages the environment, leading to an overuse of herbicides, thereby

upsetting the natural balance of nature.

Keywords: agroculture, weed, monitoring, code, machine vision, crop, camera, soil pollution, farmer, camera

,wheat, drone, height color, algorithm, python

1.1 Methods for monitoring phytosanitary sta-
tus of fields.

For successful weed control it is necessary to carry
outannual accounting of the weed infestation of the
fields. Evaluation of weediness of crops is carried out
on the basis of data from space and ground-based mon-
itoring, and is timed to the period of maximum growth
and development of crops [3].

Drones are rightfully considered the most effec-
tive and mobile tool for collecting data on the condition
of crops. Usually they are launched at a height of 100-
300 meters above the field, which makes the images
more detailed than those of satellites. The speed of
these devices is also remarkable - a drone covers 2.5
thousand hectares per day. The low imaging altitude
and high resolution of the picture make it possible to
create a map on which you can distinguish the crop
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from the weeds. In some cases, it is even possible to
identify a particular variety of pest plant and select the
optimal type of herbicide [4].

1.2 Method of monitoring farmland using a
drone.

After studying the existing technologies, the idea
of full automation of not only monitoring the growth of
cultivated plants and the degree of infestation of fields,
but also the destruction of weeds in places of great lo-
calization was proposed.

Thus, the lethal device consists of the following
components: drone, built-in camera with weed detec-
tion program, instruments for pollination and extraction
of weed plants.

The method of weed control proposed by us con-
sists of 4 main stages:

1) Remote Video Surveillance: The flying vehi-
cle (drone) allows the farmer to monitor field debris at
a distance, thus the drone will fly over the land at an
altitude of less than 50 meters to take pictures as well
as broadcast the screen online.

2) Weed detection: The camera attached to the
drone performs broadcasting and detection functions.

1.4 Creating a 3D model.

In order to achieve the goal, the work was divided
into several stages:

1. Selection of suitable elements and materials to
create a layout of the drone's operation.

2. Making a diagram of an aircraft.

4. Assembling a model drone (camera, main
body, container, LEGO MINDSTORMS).

Figure 1 Field model

|
Figure 2 Drone model

Also, a written algorithm for color detection and detec-
tion integrated into the camera will make it possible to
determine the localization of certain weeds by color.

3) Herbicide pollination: A container contain-
ing 5-10kg of herbicides will also be attached to the
drone. Tubes will be attached along the main body,
which are connected to the container and thus, having
identified the weed plant, its dosed pollination will take
place.

4) Weed Extraction: The drone will locate the
weed and, upon receiving a signal from the farmer, per-
form a further extraction. A robotic arm attached to the
drone on the underside of the main body will mechani-
cally extract the weed.

1.3 Algorithm for detecting weeds.

One of the main details of the drone's work is the
detection of weeds. This task is performed by the cam-
era, to which the written algorithm will be connected
[Appendix 1]. The program written in the Python pro-
gramming language is able to distinguish such colors
as:green, yellow and purple [Figure 1]. Thus, an un-
manned aerial vehicle flying over the fields will be able
to determine the localization of weeds and proceed to
their further elimination.

o

5. Conducting testing of the finished model.

The assembly of the model began with the con-
struction of the main body of the drone. It was assem-
bled from LEGO parts and was supposed to act as a
support for the entire structure.

Our next task was to create a robotic arm.
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It is also assembled from LEGO parts and con-
nects to the LEGO MINDSTORMS hardware and soft-
ware structure, to which code has been written allowing
the user to arbitrarily control the robotic arm [Figure 2].

The next part of the model is the pollination de-
vice, which will be located along the propellers.
Thereby, the pipes communicating with the tank will
conduct herbicides to the taps due to artificially created
pump and spray, detected weeds on signal [Figure 3].

1.5 Conclusion and Conclusions

Most cultivated plants are constantly competing
with weeds for nutrients and water, causing the use of
herbicides in large quantities, which leads to herbicide
aftereffects, decreased yield of subsequent crops and
further disruption of the natural balance of nature.

The presented method of weed control is a more
effective way to significantly reduce the number of
weeds, reduce the cost of applying herbicides and ob-
tain high quality crops.

Conclusions:

1. Aweed detection program using small aircraft
will significantly reduce the amount of herbicides used
and reduce the cost of their application.

2. Reducing the amount of chemical spraying
will reduce contamination of soils and groundwater
with hazardous chemical compounds.

3. The small aircraft will allow you to spray at
low altitudes, reducing the area of exposure to chemical
compounds in natural ecosystems.

Figure 3 Drone model
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HOBBIE TEXHOJIOT'MHA B APXUTEKTYPHOM TPOEKTUPOBAHUH

Abstract

Caiionynarosa A.C.

Mesiwcoynapoonasn Obpaszosamenvrasn Kopnopayus,
Anmamul, Pecnybnuxa Kazaxcman
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Issues of the article are products and solutions on a base of virtual reality technology, 3D visualisation, usingol
interactive machines graphics and making automatic projecting. Development of technologies increase computers
productivity. systems of 3 D visualization. system of Reed back, training etc.

AHHOTaLUA

B craTtpe paccMaTpuBacTCs BONIPOC O NPOAYKTAX U PCUICHUAX HA 0a3e TEXHOJIOTHUHU BHpTyaJ'ILHOﬁ PpCaIbHO-
cru. 3D BU3yajin3anus, UCIIOJIb30BAHUC BO3MOJKHOCTEH HHTCpaKTHBHOﬁ MAaIITHHOM rpa(bmcn U aBTOMaTHU3allun
MMPOCKTUPOBAHUU. PasButHe TeXHOJIOTHII ITOBBIIIACT MNPpOU3BOAUTCIIBHOCTh KOMIIBIOTCPOB, CUCTCM TpeXMepHOﬁ

BU3yaln3alui, CUCTEM OOpaTHOW CBSI3H, TPEHUHI'A U T.JI.

Keywords: modeling, visualization, virtual reality, architectural models.
KiroueBble cjioBa: MOIeIMPOBaHNe, BU3yalU3alys, BUPTyaabHas PealbHOCTh, ApXUTEKTYPHbBIC MAaKETHI.

PeanbHOE apXHUTEKTypHOE NPOEKTHPOBAHHE
OCHOB3HO Ha OpraHM3AlM{ >XU3HEHHOTO IIPOCTpaH-
CTBa.

[IpencraBnenne o *KN3HEHHOM INIPOCTPAHCTBE
Y apXUTEKTOPOB CKJIAABIBACTCS U3 COTTOCTABIICHUS 3pH-

TEIIbHBIX BIICYATIICHU. HOBTOMY OYCHBb Ba)XHO MakK-
CHUMaJIbHO PCAIMCTUYCCKH «BHIETH» M «IIPHUCYTCTBO-
BaTb» pa3pa60Tq1/H<aM U IIOTCHIUAJIBHBIM 3aKa3duKaM
B CIIIC HC NIOCTPOCHHOM 3JaHUH.

Puc. I Ilpumep unmepaxmusnou epagpuxu.

Ewmie HejaBHO 3KCIIEPUMEHTSI 110 UCTIOIb30BAaHUIO
BO3MOYKHOCTEH WHTEPAaKTUBHON MAIIMHHON TpaduKu
U BUPTYalbHOM pealbHOCTH HAIOMHHAIHM HaM OIBITHI
QIXMMHUKOB W OBUIM JOCTYHHBI JIMIIL HEOOJBIIOH
IpyIIe CIELHAAIUCTOB, IIPEUMYIIECTBEHHO YYCHBIX,
KOTOpBbIE 3aHUMAIUCh BOIPOCAMU aBTOMAaTU3aLUU
IIPOEKTUPOBAHMS, MAaTEMATUYECKOTO MOZEIUPOBAHUSA
U PA3JINYHBIMU BOCHHBIMU TEXHOJIOTUSMHU.

BupTyanbHas peanbHOCTb — 9TO CIOBOCOYETAHHUE
3a MOCIIEHUE TOJIBI JOCTATOYHO YaCTO MOSABISIIOCHh HA

CTPAHUIIAX MPECChl U CTAI0 BEChMa MPUBBIYHBIM IS
Hatrero ciayxa [1]. IIpu 3ToM 3a 3TUM TepMHUHOM PEAKo
CTOSUIO TIOHMMaHHE BHEAPEHUS JTAHHOW TEXHOJIOTHH.
HyxHo ckazaTb, 4TO B npecce ObIJIO 10CTaTOYHO MaJIo
cTaTell 0 KOHKPETHOM HCIIOJIb30BaHUU 3TOW TEXHOJIO-
TMHU B IIPOCKTUPOBAHUH.

Mex1ly TeM TEXHOJIOTHH BHPTYaJbHOW peabHO-
CTH YK€ MHOTHE T0JIbl IPHHOCSAT MUJIJIMOHBI J10JUIAPOB
9KOHOMHKAM B HauboJiee pa3BUThIX CTPaH.
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C ucropudeckoii Touku 3peHus BupryansHyto pe-
JIBHOCTh MO>KHO PacCMaTpPHUBATHCS KAK UTOT Pa3BUTHUS
MHTEPAKTUBHOCTH CHUCTEMBI «MallMHa-4eJI0BEK», BO3-
MOXHBIH OJarojaps pa3BUTHIO TEXHOJIOTHH MOBBIIIE-
HUS TIPOU3BOAMTENBHOCTH KOMIIBIOTEPOB, CHCTEM
TPEXMEpPHON BU3yaJIM3allMM CHCTEM OOpaTHOH CBSI3H,
TPEeKUHra, U T.A.

CoBpeMeHHbIe TEXHOJIOTMU BUPTYaJbHON peajb-
HoctH 1 3D Bm3yanmsanuu, pakTHIecKH SBIAIOTCS Oa-
30U 711 MOCTPOECHMS HOBBIX IOKOJEHHM MYJIbTUMO-
JATbHBIX YEIOBEKO - KOMITBIOTEPHBIX HHTEP(EHCOB,
KOTOpPBIE TIO3BOJIIIOT CO3IaBaTh TPEHAXepHl [puc.2],
CTUMYJIATOPBI, WHTEPAKTHBHBIC OOydYaroIle BHUPTY-
aNbHBIE CPEIbl, PA3IUUHBIC PELICHUs IS PEeKJIaMbl U
MapKeTUHTa  T.A.

Ha onpezneneHHOM 3Tarne HpHIIEN HOBBIH CIIOCO0
B3aUMOJICHCTBUS YenoBeka U MamuHbl. OCyIecTBIASL
HaBHTaLIUIO B MUPE 3pUTEIBHBIX 00pa30B NPOEKTHPOB-
MK OJHOBPEMEHHO IO0JIy4aeT BO3MOXHOCTh Halpas-
NATh paboTy KOMIBIOTEpHON TeXHHWKH. HOBBIE BO3-
MOXHOCTH OOOpYIOBaHUs IMO3BOJIMIIM HaM IMIATHYTh

BHYTPh KOMIBIOTEPA, IPUBHOCA C COOOH YHCTO Yemo-
BEUYECKHE CIIOCOOHOCTH OPHEHTHPOBATHCS BHYTPH BH-
3yaJIbHBIX 00pa30B, 3MOIIHIA, TO €CTh BCE TO, YTO HEJO0-
CTYIIHO HEOJYIICBICHHOMY KOMIbIOTEpY. TaHmem
«MAaIIMHA-YEIOBEK» 0OpeNl KAYSCCTBEHHO HOBBIC BO3-
MOKHOCTH.

Lentp BupTyampHOro MakeTtupoBanus VE
upCenter cobpain B ceOe Bce MOCICIHUE MUPOBBIC UH-
HOBAIIMOHHBIC TOCTIKEHUS B obmactu 3D Bu3yanmza-
OUU U BUPTyaJIbHOU peansHOCTH. OHH CYIIECTBEHHO
Pa3IBUTAIOT PAMKH IPOCTPAHCTBEHHOTO MOJEITHUPOBA-
HUS ¥ TI03BOJISTIOT BRITH HAa HOBBIH YPOBEHb MHTEPAK-
THBHOTO MaKETHPOBAHUS B apXUTEKTYPHOM IIPOEKTH-
pOBaHHE, TOPOICKOM IUIAHUPOBAHUHM U apXUTCKTYp-
HOM Ju3aiine[2].

UcnonszoBanue VE upCenter nmo3BoJisieT B eau-
HOM LIEHTPE COCPEAOTOUUTH Bce (DYHKLMH 10 CO37a-
HUIO MHTEPAKTUBHBIX BHPTYAIBHBIX MaKeTOB. [1y0Omu-
KallMd WMHTCPAKTUBHBIX BHUPTYAJIbHBIX MAKETOB IS
LIMPOKOTO Kpyra J0JeH, ¢ TOMOLIbIo TeXHONorui 3D
WHTEPHET U BBITyCKa WHTCPAKTUBHBIX MYJIbTHMEIHIA-
HBIX JTUCKOB.

&

Puc.2 Dnemenmor supmyanvroti pearoHocmu.

Ucnons3oBanne VE upCenter nmo3onser B He-
CKOJIBKO pa3 CHU3UTb TPYA03aTPaThl U yBEIUUUTh CKO-
pPOCTb pa3pabOTKM TOPOJACKOTO IUIAHA 3aCTPOMKH,
YIIy4IINTh KA4E€CTBO MPOEKTUPOBAHUS U CYIIECTBEHHO
CHM3UTb 3aTpaThl Ha pa3pabOTKy MpPe3eHTAI[HOHHBIX
3D maTepuanos.

3D upCenter npegHa3HAYEH IS

- MAapKeTHHIOBBIX U MH)KEHEPHBIX IO/pa3zese-
HUW CTPOUTEINIbHBIX KOMITAHUH;

- cIyX0 TJIaBHOTO apXWTEKTOpa, KOMHTETa II0
TOPOJCKOMY IUIaHUPOBAHUIO, M3PUH;

- JeBEJIONEPCKUX KOMIAHHH.

—— ';

KakoBsl ocHoBHbIe pyrkunu 3D upCenter:

-MHTEPAaKTUBHOE BHUPTYaJIbHOE MAaKETHPOBAHHE
TOPOJIOB, PaliOHOB, 37IAHUH U HHTEPHEPOB B PEAITEHOM
MaciuTabe BpeMeHu [puc.3-4];

-BUPTYaJIbHAs 3KCIUTyaTallUs elie He MOCTPOEH-
HOT'0 00OBEKTA;

-BU3yalM3allus JaHHBIX B peanbHOM MaciTabe
BPEMEHH IS SKCIIEPTHBIX TPYIII TOPOJICKOTO IJIaHU-
poBaHus;

-[IPE3EHTAaINH JUI MHBECTOPOB U JIMIL, IPUHAMA-
IOIINX PEIICHHE;

Puc.3 [Ipumep npocmpancmeenno2o Mooeiupoanus.

- ICHTP CO3/IaHUS WHTCPAKTUBHBIX BHPTYaIbHBIX
MAKeTOB Ui MYJIbTHMEIHMa Ipe3eHTalmid H Imyo-
JUKAIWK TI0 TeXHOJIOTHH 3 D-HHTEepHeT.

Kaxoss! mpenmymiectBa 3D upCenter:

-peanpHast SKOHOMIYecKas 3 (PeKTHBHOCTH;

-KQ4eCTBEHHOE MPOEKTHPOBAHUE 32 CYET 00BEM-
HOTO peajbHOTO BOCTIPHUATHS MHPOPMAITUH (BOCTIPHS-
THE TIIyOUHBI U TIEPCTIEKTUBHI)


http://www.ve-group.ru/products163.html

Danish Scientific Journal No70, 2023

Puc.4 Ipumep npocmpancmeenno2o Mooeauposanus uHmepbepa.

-paboTa ¢ MHTEPAKTUBHBIMU BHUPTYaJILHBIMH Ma-
KETaMH, TOJYYEHHE OIbITa SKCIUTyaTallud COOpYXKe-
HUS CIIE Ha JTarle pa3pabOTKU UX KOHIETIIIH;

-BO3MOXKHOCTb CO3/IaHHsI WHTEPAKTUBHBIX apXu-
TEKTYpHBIX MakeToB Maciutaba ropoza, paiioHa, 3aa-
HUSL WIM HHTEpbEepa U TOCIeyonIas uX IeMOHCTPALUs
Ha CHUCTeMax BUPTyaJbHOI peansHOCTH (3D BH3yanu-
3a1uu), JeMOHCTpanus Ha o0biuHbIX PC (co3maHue
CD, DVD), co3nanne 3D caiitoB (o TexHonoruu 3D
HUHTEPEHET);

-npocrtoTa 3kciutyatanuu 3D upCenter, npocroTa
pa6otsl ¢ 10 Virtools, koTopoe He TpeOyeT crennatb-
HBIX HAaBBIKOB IPOrPaMMHPOBAHMS U IIO3BOJISICT KO-
MaHJe U3 1-4 4enoBexk caMOCTOSTENEHO H3TOTABIIMBATh
MHTEPAKTHBHBIC aPXUTEKTYPHbIC MAKEThI;

-BO3MOKHOCTb HHTErpallid B CYHIECTBYIOIUC
ayZMO-BU3yalIbHbIE KOMILJIEKCHI;

-BO3MOXKHOCTb JEMOHCTpAUUK 00bIuHOM 2D uH-
¢dopmanuu (doro, BuICO U T.A.), a Tak ke 3D crepeo
dotorpaduii, 3D crepeo BHICO.

Cocmas 3D upCenter:

1. [IpoekuroHHAsE CUCTEMA BUPTYAIbHOU peab-
HoctH (3D Bu3yanuszanuu) pa3iindHoil KOHPUTyparmu.
Jns BocpusiTusi 00beMa HEOOXOANMBI CIICIHaTbHbIC
OUKH;

2. rpaduyecKnii TeHepaTop - MOIIHAs CIICIHaIN-
3UpPOBaHHAS TpaduuecKast CTAHIH, Wik rpaduIecKuii
KJIaCTep TO3BOJIAIOUIMNA C TOMOIIBIO CHENHATN3UPO-
BaHHOTO [10 abCOJIIOTHO CHHXPOHHO 0OpabaThiBaTh U
BbIIaBaTh TPeOyeMblil MOTOK BH3yanbHOHM 3D uH(bOp-
Maruw;

3.IeHTp pPa3palOTKH C HCIIOJIb30BAaHUEM IIPO-
rpammuoro  komruiekca Virtools — Software  Suite
4.0 mupoBoro smaepa B obmactu 3D - KoMmaHWH
Dassault Systemes;

4.He0OXoAMMBIH HAOOpP MPOTPAMMHBEIX MOIYJICH
JUISL CO3ZIaHUSI MHTEPAKTUBHBIX BUPTYaIbHBIX MaKEeTOB
1 CO3[aHUsS WHTEPAKTUBHBIX MYJIbTHMEAUIHBIX TIpe-
3CHTAIUI;

5.nepudepus cucteM BUPTYalIbHON PEAITBHOCTH -
Ha0Op pa3IMUHBIX YCTPOMCTB, MO3BOJISIOMINX «YCHIIH-
BaTh» CTEIEHb MHTEPAKTUBHOCTH B3aHUMOJICHCTBHS C
BUPTYaJIbHBIM MaKETOM.

B 3aBuCHMMOCTH OT KOHKPETHBIX (YHKIIHOHAJb-
HBIX TpeOOBaHUH K IICHTPY HHTEPAKTUBHOTO BUPTYalb-
HOTO MaKETHPOBAHMS, CYIIECTBYET BO3MOXKHOCTH BBI-
6opa kKoHPUTYpanuu U (HYHKIIHOHATIHHBIX BO3MOXKHO-
creit 3D upCenter.

B 3akmodyeHue xo4ercsl cKa3aTb, YTO YEIOBEUE-
CTBO IIaraeT CEMHUMWIbHBIMH IIaraMl B CTOPOHY OIl-
THUMU3AIMY CTPOUTENBCTBA, @ TAKXKE, B CTOPOHY TIOKO-
pEHUSI HOBBIX BEpUIMH B TEXHOJOIUSAX IIPOEKTH-
pOBaHMSI.

B crosiiee Bpemst Henb3sl TOYHO 3HATh, KAKHE TeX-
HOJIOTUY Pa3BEpHYTCsI B OJIMDKAMIIME NEcATh JET, HO
0€e3 COMHEHH, MBI TOTOBBI BCTYIIUTH B HOBYIO 3Py OII-
TUMH3AIUH pAOOTHI APXUTEKTOPOB U CTPOUTETIEH.

Cnucok uTepaTypsbl:

1. VHHOBammu B CTpOMTENILHOM KilacTepe: 6aphb-
epsl U mnepcrnekTuBbl. OTYET MHHOBAIIMOHHOTO OI0pO
«JkcnepT» [DnexkrTpoHHsld pecypc] / IHHOBaMOHHOE
6ropo Dkcrepr, 2012 .

2. Huxwurun B., UyanoBckuii 0. OcHoBanue
u”oro / B. Hukutun, 10. Uynnosckuii. — Kues: Omn-
tuma, 2011. — 176 c.: un.

3. Tomumiit U.B., KanmeikoBa H.B., MakcumoBa
H.A., Pycanosa E.A., Bunokyposa A.E. u np. MakeTu-
poBanue. MockBa, MApxH, 2010.
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Human cytomegalovirus (HCMYV), a betaherpes virus, is a major cause of birth defects and an important
pathogen in immunocompromised individuals. Clinical symptoms may appear after initial infection, reinfection,
or reactivation. Human cytomegalovirus (HCMV) usually does not cause obvious symptoms. Modern diagnostic
methods indicate that HCMV is a widespread opportunistic infection in fetuses, bone marrow transplant patients,
and AIDS patients. In this article, we will review the diagnostic methods used for cytomegalovirus.

Keywords: cytomegalovirus, diagnosis, virus, methods, herpes

Human cytomegalovirus (HCMV), a betaherpes
virus, is a major cause of birth defects and an important
pathogen in immunocompromised individuals. A virus
with a linear double-stranded DNA genome of 230 kb
is surrounded by a viral nucleocapsid and a bilayered
lipid supercapsid. Clinical symptoms may appear after
initial infection, reinfection, or reactivation (1). Human
cytomegalovirus (HCMV) usually does not cause obvi-
ous symptoms. Modern diagnostic methods indicate
that HCMV is a widespread opportunistic infection in
fetuses, bone marrow transplant patients, and AIDS pa-
tients. The virus is not as harmless as it seems, as it
sometimes results in death (2). Human cytomegalovi-
rus (HCMV) causes serious disease primarily in im-
munocompromised individuals, particularly allograft
recipients and premature infants, as well as in patients
infected during pregnancy (congenital HCMV
[cCMV]). These include pneumonitis, retinitis, hepati-
tis, sensorineural hearing loss (SNHL) in infants, and
mental retardation (3). In healthy children and adults,
HCMV infection is often mild, but the virus causes
about 10% of cases of infectious mononucleosis (Ep-
stein-Barr virus (EBV) infection). Diagnostic tests are
critical to confirm cCMV, monitor viral infections and
immune responses among organ transplant (SOT) and
hematopoietic stem cell transplant (HSCT) recipients.

The basic principle of laboratory tests for the di-
agnosis of HCMV infections in the context of organ or
hematopoietic stem cell transplantation is based on the
direct detection of the virus and the measurement of the
body's immune responses. Laboratory tests that directly
detect HCMV are recommended for surveillance, diag-
nosis, and monitoring. For HCMV risk assessment and
risk factor stratification, analysis of immune status is
based.

Analyzes for virus detection.

Direct detection of HCMV in clinical specimens is
the standard method for diagnosing HCMV infection in
transplant patients (4). The most widespread method
for direct detection of the virus is quantitative nucleic
acid amplification tests (QNAT) with high sensitivity
and quick results. Detection and quantification of the
HCMV genome is possible using this test (5). Blood
and plasma samples are mainly used for HCMV-QNAT

analysis. Sometimes cerebrospinal fluid and bron-
choalveolar lavage (BAL) are used. HCMV QNAT
testing of blood or plasma is more appropriate for use
in diagnosing diseases such as pneumonia or gastroin-
testinal disease, and when obtaining biopsy specimens
for histopathology is risky (5).

Diagnosis of Maternal and Congenital CMV
Infections.

cCMV infections are a major cause of SNHL and
neurological disability in children. cCMV infection can
follow primary and non-primary infection of the
mother during pregnancy. Infected seronegative moth-
ers are the greatest risk factor during pregnancy. Trans-
mission to the fetus occurs in about 32% of these cases
and causes disease in about 13% of congenitally in-
fected newborns (6). Among HCMV seropositive
women, reactivation of an endogenous HCMV strain or
reinfection with another strain of the virus causes fetal
infection in approximately 1% of pregnancies. This rate
is much lower than for primary infections, but reactiva-
tion and reinfections are more common. As a result,
HCMV-seropositive women are the main source of
congenital infections worldwide (7). Primary and non-
primary maternal infections can cause serious conse-
quences (6). If there is no effective vaccine against the
disease, then other forms of prevention are needed.
Several studies suggest that avoiding contact with bod-
ily fluids of children can reduce HCMV seroconversion
in pregnant women (8). Based on data from such cohort
or case-control analytical studies, The International
Congenital Cytomegalovirus Recommendation Group
has recommended that, “all pregnant women should be
educated about congenital cytomegalovirus infections
and preventive measures” (9). Related to this, the US
Centers for Disease Control and Prevention’s guidance
to health care providers states that “Avoiding contact
with saliva and urine from young children might reduce
the risk of CMV infection, although research studies
don’t provide a clear answer. Some examples of how to
avoid contact include kissing children on the cheek or
head rather than the lips and washing hands after chang-
ing diapers.” (10). Clinical diagnosis of maternal
HCMV infection is unreliable because most pregnant
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women with active infection are asymptomatic; there-
fore, laboratory diagnosis is the primary approach to
identify women with primary HCMV infection (11).

Serology.

Although various HCMV serological methods are
indicated as basic research methods, their inclusion in
clinical diagnostic algorithms requires careful evalua-
tion and interpretation. As a result of prenatal immuno-
logical diagnostic analyses, HCMV immunological pa-
rameters among pregnant women show individual var-
iability. Therefore, immunological data are not reliable
for determining the risk of fetal HCMV transmission.
However, since the majority of maternal HCMV infec-
tions are asymptomatic, detection of women at risk of
transmission of the virus to the fetus depends on the im-
plementation of serological and virological tests early
in pregnancy (before 12-14 weeks of pregnancy) (12).

Nucleic acid test.

Detection of primary HCMV in body fluids in im-
munocompromised individuals is primary in pregnant
women but secondary in the diagnosis of HCMV infec-
tion. It can often be used to confirm a serological diag-
nosis. Data suggest that detection and quantification of
HCMV-DNA in maternal body fluids may be useful for
predicting intrauterine transmission in women with pri-
mary infection. Women who transmit the virus to their
fetuses are about 2 times more likely to shed CMV-
DNA in their blood, cervical secretions, and urine (13,
14).

Non-primary HCMV infection is difficult to diag-
nose. Serological testing is not the basis for identifying
non-primary infections. Laboratory tests play a role in
the diagnosis of non-primary HCMV infection in
women with known serological status prior to preg-
nancy. However, extensive prospective studies are
needed to determine the optimal time of sample collec-
tion, evaluation of serological tests, detection of viral
DNA in various body fluids, development and valida-
tion of algorithms.

Prenatal Diagnosis of HCMV Infection.

Both invasive and non-invasive prenatal diagnosis
are offered to pregnant women at high risk of HCMV
transmission to the fetus, especially pregnant women
with confirmed primary infection during pregnancy and
abnormal ultrasound findings suggestive of cCMV in-
fection. (15).

Invasive prenatal testing is performed for a variety
of reasons, but the most common indication is fetal ge-
netic testing (17). Quantification of viral DNA in am-
niotic fluid (AF) is the most appropriate method for di-
agnosing fetal HCMV infection (15). AF qPCR sensi-
tivity decreases from 100% specificity to 80-90%
when amniosynthesis is performed at least 8 weeks af-
ter the onset of maternal infection and after at least 20—
21 weeks of gestation (16). Although high viral loads
in AFs are associated with symptomatic or asympto-
matic cCMV, high viral loads suggest the possibility of
more severe disease (18).

Non-invasive prenatal diagnosis (NIPD) aims to
detect fetal genetic disorders before birth by detecting
markers in the peripheral blood of pregnant women,
with the potential to reduce the risk of fetal birth defects
(19). When fetal HCMV status is known, ultrasound is

useful for detecting and monitoring fetal abnormalities,
such as brain abnormalities that are indicative of severe
disease. (20).

It is difficult to determine the exact result for an
infected fetus with no or mild abnormalities on ultra-
sound examination until about 30 weeks' gestation.
(21).

Cell culture.

This method was used to detect CMV by immuno-
fluorescence (IF) method in cell culture with monoclo-
nal antibody against CMV antigen. Detection of early
CMV antigen in cell culture is considered the fastest
method (22).

Testing of saliva samples.

Oral saliva real-time polymerase chain reaction
(RT-PCR) has been shown to be sensitive and specific
for the detection of congenital cytomegalovirus
(cCMV). Targeted screening RT-PCR testing for
cCMV has high sensitivity but low positive predictive
value and therefore requires additional confirmatory
testing (23).
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The electrical properties of the newly obtained ternary compound ZnTh,Tes (electrical conductivity, thermal
e.m.f., Hall coefficients and Hall conductivity) were studied in the temperature range of 300-800 K, and the band
gap was calculated based on the temperature dependence of the electrical conductivity and the value AE= was

determined 1.52 eV.

It was found that the thermo-e.m.f. coefficient decreases in the area of electrical conductivity and has p-type

conductivity.
AHHOTALUA

Onekrpodusndeckre CBOHCTBA BHOBH IONYYEHHOTO TpOiftHOTO coenmHeHUs ZnTboTes (3mekrTpompoBon-
HOCTh, TEPMO-3.71.C., K03 durment Xosuia u X0JUIOBCKas IPOBOIUMOCTb) UCCIICAOBAHbI B HHTEPBAJIC TEMIICPATYP
300-800 K, a mupurHa 3amperieHHOi 30HbI PaCCYNTaHa HA OCHOBE TEMIIEPATyPHOU 3aBUCUMOCTH 3JIEKTPOIIPOBO/I-

HOCTH U ompefenieHo 3HaueHne AE=1,52 3B.

BrisiBnieHO, 9TO KOA(MOUIIMEHT TEpMO-3.7.C. YMEHBINIAETCS B OOJIACTH YJEIBbHON JJIEKTPONPOBOJHOCTU U

HUMECT P-TUII IPOBOAUMOCTH.

Keywords: synthesis, compound, temperature, electrical conductivity, properties
KiroueBble cioBa: CHUHTEC3, COCANHCHUEC, TECMIICPATYpPA, JJICKTPOIPOBOJAHOCTD, CBOMCTBA

CuHTE3 HOBBIX MOJYIPOBOJHHUKOBBIX COEIHHE-
HHUH U MCCIIeI0OBaHUE MX (PU3UKO-XUMHYECKUX CBOMCTB
B HAcTosIlIee BpeMs SBISIIOTCS OJHUMH M3 HauOoee
aKTyaJIbHBIX BOIIPOCOB B 00JIaCTH TBEPJBIX TEJI COBpE-
MEHHOH (PU3MKK U XUMHH.

OCHOBHOH 1IEJTBI0 PAOOTHI SBISIETCS U3YIEHHUE Xa-
pakTepa B3anMMOJIEHCTBHSA TeuTypuaa muHKa (ZnTe) u
tetypuaa tepous-3 (ThoTes) u usyuenue 31eKTpodu-
3UYECKUX CBOWCTB coemwHeHus ZnTbyTes, momyuen-
HOT'O IIPH 3TOM B3aHMO/ICHCTBHH.

Jlna uccnenosanus ceuenus ZnTe-ThyTes B cu-
creme Zn-Th-Te Obu10 cHHTE3UpOBaHO 18 Cr1aBOB MpU
orpezieIeHHOM MoJl. % cooTHomeHnd. CHHTE3 cIula-
BOB npoBoauiy npu temneparype 1200-1300 K. Cun-
TE3UPOBAHHBIE CIUIABHI KHUITWIN B TeueHue 150-250
yacoB. TepMHuUuecKkrue CBOMCTBA CIUIABOB HUCCIEN0BAIN

Ha npubope BJATA 8M, peHTreH0]a30BEIA aHATH3 -
mudpakromerp D8 Avance ¢upmer Bruker, mMukpo-
CTPYKTYpHBIH aHanmu3 - Ha Mukpockone MHUM-8, Muk-
poTtBepaocTs - Ha npubdope [IMT-3, IoTHOCTD - NMHK-
HOMETPHUYIECKUM U PEHTTC€HOCTPYKTYPHBIM METOIaMH.

ITo cymMupoBaHHIO pe3yiIbTaTOB HCCIEIOBAHHUN
BIIEPBBIE MOCTPOCHA THArpaMMa COCTOSHHS CHCTEMBI
ZnS-Th,Tez u ycTaHOBIIEHO, UTO B 3TOM cucTeMe 00pa-
3yetcs TpoitHoe coenuHenne ZnTb,Tes, KOHTPYIHTHO
mwrassmieecs pu 1320C, B cootHomennn 1 :1 ocHOB-
HBIX KOMIIOHEHTOB.

CuHTE3  HCHOJB3YyeMOro B JKCHEPUMEHTE
ZnTh,Tes ocymiecTBisieTcs cieayronuM oopazom. st
9TOro OepyT KBapleBylo aMIyJry aiuuHoi 1=18-20 cm u
nuametpom 1,2-1,3 cm. Basare Temrypun mpaka (ZnTe)
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u Tenyp Tepous-3 (Th2Tes) B CreXHOMETPHYECKOM CO-
craBe, B3BeCUTh ¢ TOUHOCTHI0 0,0001 MuH Ha aHAIUTH-
YECKUX Becax M MOMECTHUTh B KBAPILIEBYIO aMITyJIy.

Boznyx BHyTps ammynsl oTcackiBaercss no 0,013
[1a ¢ moMouIpI0 BaKyyMHOTO yCTPOWCTBA, TOPJIIOBHHA
ra3000pa3HOro KHUCIOPO/a 3aranBaeTcs B INIAMEHH ra-
30BOH Jamibl. [Iporecc cuHTE3a NPOBOAAT IPH MeXa-
HUYECKOM TMepeMelInBaHuu mpu Temnepatype 900-
1000°C B Teuenne 4 yacos. Bapurcs B reuenne 250 ga-
cos mipu temneparype 800 K, aroOsr obecnieunTs co-
BEpIIEHCTBO KpHUcTauia. [lapamMeTpbl peIeTKH 3THX
COCIIMHEHUH OIPEAeNICHbl METOIOM pEeHTreHodas3o-
BOTO aHaJIM3a. BBUIO OmIpeneneHo, 4To COSNUHCHHUE
ZnThyTes KpUCTATIM3YyeTCS B POMOMYECKHX CHHIO-
Husix. IlapameTpsl kpuctamindeckoil pemerku a=18,6;
6=7,89; ¢ = 4,60A. [1,2,4]

1t

1 1 1 A L

Temneparypa mnaBiaeHusi coenquHeHuss ZnTbyTes
cocrasisieT 1320°C. Mukporsepaocts Hu=2200MI1a,
IIOTHOCTE P=6,90 r/cM3. [l Toro 4toOBI ompene-
JUTh, sBIseTCs ou coenuHenue ZnTbyTes momympo-
BOJIHUKOM, OBUIM UCCIICIOBAHBI €r0 AJICKTPO(hU3NIC-
CKHC CBOMCTBa B IIMPOKOM JHAIa30HE TEMIECpaTyp
(300-800 K). st aTOTO, M3MEpsisi CHHTE3UPOBAHHBII
obpazers ZnTb,Tes, ObUTH U3TOTOBICHBI MIIMHAPHYE-
ckue oOpasirsl umHoH 1=8-10 mm u muamerpom d=4-6
MM. OIIEKTpHYIECKHE NapaMeTphl U3MEPSIINCh 30HI0-
BEIM METOJIOM Ha TIOCTOSTHHOM TOKE. DJIEKTPOIIPOBOJI-
HOCTb M KOHCTaHTa Xoiuia coenuHeHnss ZnTboTey
ObuTH M3MEpeHH! B auana3zone Temreparyp 300-800K,
Y TIOJTyYCHHBIC PE3YJIbTATHI TOKA3aHbI HA PUCYHKAX 1 U
2 COOTBETCTBEHHO.

14 16 1.8

b
=
[
(]

22 34 36

— »I0°T.E

Puc. 1. Temnepamypuas 3agucumocme 31eKmponposooHocmu Coedurnenuss ZnThyTes

H3meHeHne 3IeKTpONPOBOIHOCTH U TIOCTOSTHHON
Xomnna ¢ pocTOM TeMIepaTypbl XapaKTepHO JIJISl TIOJTy-
MPOBOJHHUKOB, YTO BUIHO U3 rpaduka 3aBUCUMOCTH
lgo~(103/Tn) u IgR~f(103/Tmn).

Kak BuzmHO U3 puc. 1, Ipu MOBBIIIEHUN TEMIIEpa-
Typsl coenuHeHust ZnTb,Tes o komuaTHOU 10 600 K
MPOMCXOIUT YMEHBIIICHUE YACTHHOTO 3apsaa, Kak U B
cinydyae Metaia. [IpyunHa BO3HUKHOBEHMSI TaKOM CU-
Tyaluu 3aKII0YaeTCs B TOM, YTO KOJHMYECTBO CBOOO-
HBIX HOCHUTEJIEH 3apsiia B YKa3aHHOM TEMIIEPATypHOM
WHTEpBaJIE OCTaeTCsS NOCTOSIHHBIM, a BA3KOCTh YMEHb-
maetcs. OmgHako, HaunHas ¢ Temmeparypbl 600K, B pe-
3yJbTaTe TepeMEIICHHs] HOCUTENEH 3apsiia B 30HY MPo-

BOJIMMOCTH, TIOTJIOIIAsl YHEPTHIO, PABHYIO MIIM ITPEBbI-
MIAIONIYI0 LIMPUHY 3aIlPEIIeHHONW 30HBI, CTOMMOCTH
MPOBEIEHHS ANEKTPHUECTBA BO3PACTAET.

ITpu TemmepaTypHOM HCCIEIOBaHUH KO3 GHUITH-
eHTa Xomna coeaunenust ZnTbyTes mpu Temneparype
300-800K ycTaHOBIIEHO, YTO IPH MOBEHIIICHAH TEMIIE-
patypsl ot komHaTHOH 10 550K ko3 dunument Xomra
YBEJIMYHMBACTCS, & B 00JIACTH yIETbHOH IPOBOIMMOCTH
y™MmeHblIaercs (puc. 2). B menom yzaenbHast mpoBOIM-
MocTh coequnennst ZnTb,oTes u TemnepaTypHble 3aBH-
cuMocTH kodddurmenra Xomna NOATBEPKIAIOT APYT

apyra [3].
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Puc.2 3asucumocms xoncmanmol Xonna om memnepamypol coeounenuss ZnTbyTes

TeMnepaTypHasI 3aBUCHUMOCTb TEPMO 35.4.C OT TCMIIEPATYPhI, U3YUCHHAA OKCIICPUMCHTAJILHO IJI1 COCAUHCHUA
ZnTh,Tes, mpencraBicHa Ha puc. 3.

a, ;‘nkvfrpa,u.

H 1

2 3 10T XK

Puc.3 3asucumocms mepmo 3.0.c om memnepamypul coedurenusi ZnThoTes

Kak Bunno u3 puc. 3, B unreppane temneparyp 300-500K yBenuuuBaeTcs, a 3aTeéM yMEHbIIAETCS.
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32k

18

3 lg/TK

Puc.4 3asucumocms noosusicnocmu Xonna om memnepamypui coeounenus ZnTboTes

AHoManbHOe yBenmdeHne koddduuenta Xomna
U TEPMO 3.1.C. IPU HU3KOU TeMIepaType, BEPOSITHO,
SIBIIIETCSL PE3YJIBTATOM CIIO)KHOM 30HHOM CTPYKTYpBI
3TOM TPEXKOMIIOHEHTHOM KoMOuHanuu. Ha ocHOBaHUU
rpaduKoB 3aBUCHMOCTH AJIEKTPOIPOBOAHOCTH U KOH-
CTaHTHl XOJUIa OT TeMIepaTyphl pacCUUTaHa IIUPUHA
3anpeiieHHoi 3061 coeaunenus ZnTb,Tes B obmactu
yIeIbHOM poBOAUMOCTHU. bblI0 paccunTaHo, 4To 11
uccieayemoro coeaunenust AE=1,52 sB [3].

s coenunenus ZnTbyTes onpenensiu TUIT po-
BOAMMOCTH IO WM3MEHEHHIO 3Haka Xojula M TepMo-
9.1.C. U YCTAaHOBWIH, YTO OHO MMEET P-THUIl POBOIH-
MOCTH B UCCJIEIOBAHHOM MHTEpBAJIE TEMIIEPATYD.

B neniom xapakrep ©3MEHEHUS HIIEKTPONPOBOIHO-
CTH U TEIUIOBOIO HANPSIKEHUS B 3aBUCUMOCTH OT TEM-
nepaTypsl MOKHO HEITOCPEICTBEHHO OOBSICHUTH U3Me-
HEHHMEM IIPOBOJMMOCTH HOCHTENEeH 3apsjga B 3aBHCH-
MOCTH OT T€MIIEepaTyphl.

W3MeHeHne apyrux mapaMmerpoB (O, G) MOTYT
OBITH CBSI3aHBI C M3MEHEHHEM HOCHTENEH 3apsija uc-
creyemMoro kprctaia [3].

TemneparypHblii  KO3(QQHUIHEHT MOABHKHOCTH
MIpUBEJEH Ha pUcyHKe 4. Kak BUIHO, U3 PHCYHKA IpU
HU3KHX TEMIIEpAaTypax MPOUCXOAUT CHUKEHUE yJENb-
HOW 3JIEKTPOIPOBOIHOCTH. DTO CHMKCHHME MPOHCXO-
JWT TI0 3aKO0HyY, OH3KoMY K 3akoHy T2, 310 cooTBeT-
CTBYET HccieZioBaHuIo coenunenus ZnTb,Tes Ha npo-
JIOJIBHBIX aKyCTHYECKUX (JOHAaX HOCUTENEH 3apsa.
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The purpose of the paper is to determine the presence and degree of influence of the close location of the well

bottomhole to the perforation interval during standard proppant fracturing in vertical and directional wells to clar-
ify the recommended measures in accordance with the conditions of hydraulic fracturing. In the industrial practice
of some companies, the classification of hindering factors, including the short distance between the bottomhole
and the perforation interval, through which the fracturing mixture is injected, is assumed. The paper presents a
method to measure, confirm or deny the influence of this factor on the risks of hydraulic fracturing. The scientific
novelty of the work lies in the application of a new approach to risk assessment of the considered factors, including
the definition of metrics and statistical analysis of the level of correlation between the measured parameters and
the proposed metrics. As a result, the method was developed and the calculation on its basis, which shows the
refutation of the impact of the factor under consideration. Recommendations were developed to consider this fact,
including inexpediency of treatment volume limitation in given conditions that potentially increases hydraulic

fracturing efficiency when current bottomhole is close to the treatment interval.

Keywords: proppant fracturing, fracturing risks, backfill, sump, perforation interval, fracture packing, tech-

nological complexities of fracturing, categorical analysis.

Short distance between the bottomhole and the
perforation interval as a hindering factor for hy-
draulic fracturing

In industrial practice of hydraulic fracturing, as
well as in a series of publications, there is a requirement
to have a certain distance below the perforation inter-
val, free for the movement of liquid or proppant mix-
ture during the process [1]. This distance is often re-
ferred to as a sump, and in this publication the term
sump will be taken as the distance from the bottom of
the perforation interval to the current bottomhole dur-
ing hydraulic fracturing, taking into account the
planned backfill (Figure 1a). Service companies for hy-
draulic fracturing, as a rule, low value of the sump, and
especially its absence, is accepted as a complicating
factor [2]. Accordingly, in such cases, compensatory
measures are suggested, including limitation of treat-
ment volume, increase of fracturing fluid viscosity and
pumping rate. Based on the sump data, limitations,
which, in combination with other technical and geolog-
ical conditions, reduce the potential effect of hydraulic
fracturing, can be determined at the planning stage of
hydraulic fracturing processes [3].

For many technical limitations of the fracturing
process, their essence can be defined explicitly and no
additional confirmation of the dependencies is re-
quired. For example, the influence of tubing diameter

on friction is noted in every well without exception and
measured by direct method, which eliminates the need
for confirmation. However, in some other cases, when
the factor does not appear every time or cannot be
measured directly, the influence of the factor passes
into the category of risks appearing with a certain prob-
ability. In such cases, it is necessary to use statistics to
confirm the risk in question. Also, in these cases, statis-
tical analysis can be used to estimate the probability and
consequences of the risk. The impact of a sump, as
shown in detail below, belongs to this type of factor.

The hypothesis about the negative effect of a small
sump is based on two assumptions. First, it is assumed
that some proppant is settling at the bottom of the well
during injection. Under this assumption, the small
sump may decrease to 0 during injection, and then grad-
ually settling proppant may partially or completely
overlap the perforation interval, followed by an in-
crease in frictional pressure loss in the perforations and
process complications, respectively (Figure 1b). Sec-
ond, the small sump value is associated with the risk of
inaccurate determination of the current bottomhole
depth and possible overlap of the perforations before
work commences, with the risk of consequences similar
to the first assumption. Figure 1 schematically
illustrates the above processes.
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Pic.1 Risk of proppant settlement during hydraulic fracturing.

An important remark to the settling assumption is
the lack of experimental and theoretical data confirm-
ing the fact of the specified risk. Turbulent movement
of the proppant-fluid mixture is expected to occur in the
sump interval (Figure 1a), but proppant settling during
this process (Figure 1b) has not been confirmed exper-
imentally. Confirmation or rejection of this assumption
is complicated by the lack of direct observation or re-
cording of the process [4]. After stopping pumping, set-
tlement of proppant residue does occur, as noted in la-
boratory tests, which limits the possibility of confirm-
ing with measurements of the current bottomhole after
hydraulic fracturing. The second uncertainty is prop-
pant settlement in the perforation interval during injec-
tion. For those cases where there is no sump during well
preparation or presumed settlement has occurred during
the process, it is unclear whether proppant settlement
can continue while the mixture is moving from the pro-
duction casing space into the perforations [5].

Statistics can be applied to confirm or reject the
influence of the indicated factor. The conclusions pre-
sented on the basis of statistics cannot fully prove the
validity of all details of the hypothesis, but statistically
significant influence of the parameter can become the
basis for further study of the detected phenomenon.
Conversely, the lack of influence on explicit measura-
ble metrics can be the basis for conclusions about the
invalidity of such a hypothesis[6].

For statistical analysis, 620 non-horizontal wells
with proppant fracturing were selected. The size of the
sump was determined as a variable Distance by equa-
tion 1:

h, — Perf,, for hy, — Perf; >0

Distance = { 0, for hy — Perf, <0 1)

Wherre h;, — depth of backfill or current face in the
absence of backfill, Perf,; — lower boundary of the per-
foration interval. Negative values of h, — Perf; may
be obtained for those cases where the perforation is par-
tially overlapped by the backfill, in which case the
sump should be assumed to be 0 [7].

For further categorical analysis, a categorical var-
iable Distanceca was added, dividing the sump into 3
categories: «0-1 m», «1-2 m» amd «More of 2m».

Two metrics have been selected to evaluate the ef-
fect of the variable. The first metric is Proppneedis, rep-
resents the mass of proppant left in the wellbore in ex-
cess of the planned underproduction. Thus, this metric
would be 0 for a technologically successful process and
>( for a process complication, with the higher the com-
plication, the higher the value of the metric. The aver-
age value of the metric is suitable for describing the
technical complexity of a sample of fracturing pro-
Cesses.

The second metric, I1SIPgrouh, represents the in-
crease in the actual ISIP of the fracture relative to the
planned value. This metric allows to fix the non-pre-
dicted effect of fracture packing. An increase in the av-
erage value of the metric will indicate the presence of
an additional fracture packing factor in the sample rel-
ative to the sample with a lower average value of this
metric. Since a drop in the ISIP below the predicted
value indicates a reduced or absent packing effect, or at
least the absence of an additional, unaccounted for fac-
tor causing packing, to the same extent as a zero value,
all negative values of the metric are equated to 0.

A general categorical analysis, as a first approxi-
mation, showed a decrease in the probability and vol-
ume of technological complication during hydraulic
fracturing, as well as a decrease in the packing effect.
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Table 1
First approximation of categorical analysis

Category Average metric Propp_needls Average metric ISIP_growth
0-1m 0,086 31,8
1-2m 0,064 28,6
More of 2m 0,072 27,8
Average of all 0,072 28,2

Nonlinearity of the decreasing trend of the metric Proppneedss, as Well as the slight difference between the
samples in the different categories indicated the possible presence of hidden dependencies. A search was conducted
by adding subcategories.

Table 2
Extended categorical analysis

Category Average metric Propp_needls Average metric ISIP_growth
0-1m
Producing wells 0,086 31,8
1-2m
Just drilled 0,000 7,3
Producing wells 0,067 29,5
More of 2m
Just drilled 0,109 32,8
Producing wells 0,069 27,3
Average of all 0,072 28,2

The extended categorical analysis includes a division within categories into subcategories of well type-oper-
ating or post-drilling fracturing. The extended categorical analysis showed a relatively greater influence of well
status on metrics than the category by sump size, but relationships are apparent.

To clarify the presence of statistical relationships obtained, categorical analysis was conducted for the two
most common processing objects in the sample under consideration.

Table 3
Categories by development object

Category Average metric Propp_needls Average metric ISIP_growth
DO 0,079 36,3
0-1m 0,433 43,2
1-2m 0,000 60,8
More of 2m 0,071 34,7
Dla 0,142 32,1
0-1m 0,000 16,9
1-2m 0,104 32,5
More of 2m 0,170 33,8
Average of all 0,104 34,6

A comparison across development objects showed
an unexpected result. Previously revealed dependence,
despite its weak manifestation, manifested itself for dif-
ferent data slices, but for formation D1a, contrary to the
initial hypothesis, showed an opposite trend for both
metrics. Such trends are possible only if two conditions
are met simultaneously - low value of absolute differ-
ence of values and presence of distortions when con-
verting a real variable into a categorical one. The result-
ing scatter is really not large - in the first approximation

it is a deviation of no more than 9 kg of proppant and
3.5 atm from the overall average value. Differences of
this magnitude could have been caused by distortions
in the conversion of the variables.

To visually assess the possible existence of a rela-
tionship between complicated fracture conditions and
the sump value, below is a graph where the sorted
ISIPgrowtn metric is compared with the sump values as a
"point cloud".
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The "point cloud" of the sump during hydraulic fracturing and the resulting ISIP gains
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The uniform density of sump points in Figure 2
visually demonstrates the lack of correlation between
the measured parameter and the metric. Thus, the study
of the data set showed that there does not seem to be a
significant influence of sump size on the technological
risks of hydraulic fracturing and this factor should not
limit the use of proppant hydraulic fracturing technolo-
gies, including the volume of proppant used.

Conclusions and recommendations

1. Conducting a simplified statistical analysis
similar to the presented analysis allows to exclude at
the initial stage the hypotheses that potentially have no
effect on the technologically significant parameters of
hydraulic fracturing.

2. The result of the analysis does not exclude the
possibility of proppant settlement on the well
bottomhole, but shows the absence of significant
influence of the sump on the risks during hydraulic
fracturing, which may be due to stopping the proppant
settlement process when the sump is filled with
proppant.

3. Based on the fact that there are no additional
complications, it is recommended to exclude the factor
of close location of perforation interval to the
bottomhole from the risk factors when performing
standard proppant fracturing.

4. The analysis identified potentially higher risk
categories, including post-drilling fracturing and Dla
layered fracturing - it is recommended to conduct
additional data review, including for confirmation of
these hypotheses with the help of statistics.
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The purpose of this article is to determine the importance of sukuk operations in the financing of large gov-
ernment projects as a result of the expansion of the sukuk market, which is one of the most important forms of
Islamic finance. One of the most important forms of Islamic finance is debt securities, which have been proven to
be interest-free bonds, ie sukuk, "equity certificates representing joint ownership of assets in a portfolio of fixed
assets." Given the current economic situation and the crisis, it was found that the possibility of investing in a new
class of assets is interpreted as a way to use capital more efficiently and effectively. A comparative overview of
the neighboring Turkish market showed that the success of the Islamic banking system in sukuk operations in
Kazakhstan has increased. It was noted that the introduction of sukuk in the Kazakhstan market has brought many

prospects.

Keywords: sukuk, bonds, securities, Islamic banking, assets.

Introduction

When considering the main sources of Islamic fi-
nance, it is accepted that Islamic finance takes the Holy
Qur'an as its main source, and then consists of financial
activities carried out within the framework of Islamic
principles, especially in the stages of application. In this
context, this market was created by purchasing existing
investment instruments that conform to Islamic princi-
ples or developing new investment instruments that
conform to Islamic principles. The main elements pro-
hibited by Islamic rules are transactions and payment
of interest, engaging in illegal activities such as gam-
bling, and activities related to uncertainty.

Today, Islamic finance with the advent of Islamic
banking, which provides interest-free products and ser-
vices, and over time, mudaraba (labor capital partner-
ship), Musharaka (profit-loss partnership), Murabaha
(cost plus margin sales), insurance and ljara in the cap-
ital market (rent) many other financial products in ac-
cordance with Sharia rules financing, Takaful (Insur-
ance), exception (purchase based on order). In princi-
ple, the Islamic mutual fund market is a very dynamic
and open market. Islamic Investment Fund, in other
words, Islamic securitization, sukuk; this means that Is-
lamic value papers are issued to finance projects, in-
cluding the development of infrastructure, the improve-
ment of production, etc. [13. 283]

In this context, the purpose of issuing a Sukuk is
to start a new project, develop an existing project, or
use the funds raised to finance commercial activities ac-
cording to the share due to the funds raised. In the
sukuk system, the income received by the investor or
sukuk holder; comes from the right to receive income
from business activities, ownership of a certain asset,
or a joint venture. Sukuk investors are not paid interest;
specific economic transactions based on sharing or
leasing assets are distributed. When the reasons for the
release of sukuk are considered from the point of view
of issuers; Although financing is the expansion and di-
versification of the investor base, from the point of

view of investors; the possibility of investing in a new
asset class can be interpreted as a way to use capital
more efficiently and efficiently, and it can be explained
from the point of view of the possibility of applying it
to some government projects in Turkey and Kazakh-
stan.

The main part

DEFINITION AND TYPES OF SUKUK

Definition and content of sukuk

Sukuk are long-term and short-term securities
(also called "lIslamic bonds") issued under Sharia law,
covered by tangible assets. Sukuk papers allow Mus-
lims to invest funds for profit purposes without contra-
dicting Islamic law, which does not allow them to re-
ceive trade interest (RIBA). It attracts the funds of Is-
lamic investors who cannot invest in simply borrowed
financial instruments related to religious faith. [8.66]
the issuers of sukuk are Islamic and non-Islamic organ-
izations. Sukuk is Arabic. "Sakk" — "legal document,
act, receipt" is an incorrect concept that is considered a
"Sukuk Islamic bond". Sukuk AAOIFI (accounting and
audit organization for Islamic financial institutions)
"Co-named securities representing private property in-
terests in existing or future asset portfolios. Here, debt-
based sukuk agreements also differ from ordinary
bonds. Simple bond: imposing a net debt burden on the
Issuer. The creditor, the borrower is the ratio of money
to money. Sukuk certificate: share of ownership in an
actual or planned asset. The relationship between the
issuer and the investor is based on a clear understanding
in the business in question. The debt issued under sukuk
is not charged with adding any surcharges for money.
Only from the profits from the project, the partners will
be able to separate the corresponding trophies from
each other. In Arabic, the word Senet is used for bills
and bonds, while for Islamic bonds, the word "sukuk™,
which is the plural form of the word saqqg, is used. [3.
315-329]

Accounting and audit institution of Islamic finan-
cial institutions (AAOIFI) .
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Sukuk, representing the same values after issue;
the amounts from issue are invested as planned; certif-
icates representing rights and shares in fixed assets, de-
pending on the type of investment made, or granting
partnership rights to a project or special investment ac-
tivity.

In principle, sukuk indicates the right to own or
profit from an asset. The right and claim in sukuk is not
only the right of money circulation, but also the right of
property.

According to the Islamic Academy of figh, the
concept of sukuk is mainly related to two rules. The
rules under consideration can be represented as follows.

Property owned by any individual can be repre-
sented by written bonds and documents.

These bonds and documents can be sold at market
prices.

In the basic sense, we can summarize the features
of sukuk as follows;

- This is the plural of SACC and they are equally
valuable testimonies. They represent property rights
with Indivisible shares.

- They are also called interest-free bonds on the
market.

- Ensures the establishment of rights in favor of
certificate holders for special projects or assets subject
to special investment.

- They are asset-based (“asset-based", "asset-
backed")

- As a rule, the underlying assets are transferred
to a special purpose company (APL/SPV). - They es-
tablish the right to income from assets.

- Since it is possible to quote in organized mar-
kets, the rating organizations can be evaluated.

- They can be sold in the secondary market.

- They can be fixed or variable income.

Sukuk provides its investor with a basis for fi-
nancing in exchange for interest income on traditional
bonds.

It provides a share of profit from the income re-
ceived from the asset it owns, which differs from tradi-
tional bonds in this respect [5. 33]. This feature distin-
guishes sukuk from traditional bonds. While traditional
bonds consist of interest-bearing securities, sukuk are
essentially investment certificates consisting of owner-
ship in the asset basket [14. 78-100]. In this context, the
main differences between bonds and sukuk are as
shown in Table 1.

Differences between sukuk and traditional bonds

and demand

bonds sukuk
Credit risk Issuer risk Issuer risk
tTig::S and condi- Using the standard bond Like Bond
Pricing Depending on the credit rating Conditional bonds are taken as indicators

Interest payment | Regular coupon payment

Regular payment, such as coupon payment

Like the credit profile of the

Credit rating debtor company

Like the credit profile of the debtor company

Investor profile Ordinary investor

Although there are Islamic investors in general, this
profile changes over time.

Hedge GDI / interest rate swaps

There is no tool for direct hedge sukuk.

Can be short, medium and long-
term

Maturity

It is medium-term, usually 3-5 years, and its payback
period is slowly extended.

The purpose of the issue of sukuk is to conclude a
new transaction based on the funds raised and the share
in the possession. Starting a project, developing an ex-
isting project, or using the funds raised for commercial
purposes to finance an action. In the sukuk system, the
income received by the investor or sukuk holder; the
right to receive income from business activities, a par-
ticular asset, property or joint venture arises from his
possession. On the other hand, the sukuk technique also
differs from other securities that can be called in the
form of an asset certificate or securitized asset (securit-
ized assets) it must be based on being [15. 2009:13].
Understanding the sukuk system first of all, it is neces-
sary to know the asset-backed securities (ADMK) sys-
tem. A company that has a portfolio of receivables in
the VDMC system, sells the portfolio to a Special Pur-
pose Vehicle (Special Purpose Vehicle/SPV) and SPV

turns a portfolio into securities. At the same time,
investment banks mediate the sale of assets to inves-
tors. In the sukuk system, material, real business rela-
tions (for example, profit and loss, partnership) or ac-
counts receivable arising from a financial lease agree-
ment. Because sukuk is carried out on the basis of

securitization, can also be classified as Secured Bonds
[15. 2009:14]. As the most crucial difference between
sukuk and bonds; an asset - based sukuk certificate
whereas a bond is a certificate based on the amount of
money borrowed.

This also means that although bonds have a certain
amount of income guarantee, sukuk does not have such
a guarantee. However, in addition to ownership in
sukuk, other guarantees may be granted.

The purpose of issuing a Sukuk is to start a new
project, develop an existing project, or use the funds
raised to finance commercial activities in accordance
with the share due to the funds raised. In the sukuk sys-
tem, the income that an investor or sukuk holder re-
ceives; on the other hand, sukuk is derived from other
securities that can technically be referred to as asset se-
curities or securitized assets, otherwise it must be based
on existence [15. 2009:13]. To understand the sukuk
system, you first need to know the asset-backed securi-
ties (VDMK) system. A company with a portfolio of
receivables in the VDMK system sells this portfolio to
a Special Purpose Vehicle (special Purpose Vehi-
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cle/SPV), and the SPV exchanges the portfolio for se-
curities. At the same time, investment banks mediate
the sale of these securities to investors. Since the sukuk
system has asset-based securitization of receivables
arising from specific commercial relationships (e.g.
profit sharing) or financial leasing contracts, sukuk is
backed by asset bonds [15. 2009: 14]. As the most cru-
cial difference between a Sukuk and a bond; a Sukuk is

an asset - based certificate, while a bond is a certificate
based on borrowed money. In addition, while the bonds
have a certain income guarantee, sukuk does not have
such a guarantee. However, other guarantees may be
provided in addition to ownership in sukuk. Sukuk

types defined by AAOIFI [6. 8]

Sukuk species are defined by AAOIFI

1 Sukuk Al-ljara 8 Sukuk Al-Murabaha
2 Sukukuzharah mousubuthuma 9 Sukuk Al-Musharaka
3 Sukukmanfaijarah 10 Sukuk Al-mudaraba
4 Sukukmanfaijarah mousubuthuma 11 Sukuk Al-wagala

5 Sukkimilkiyat Al-khadamat 12 Sukuk Al-muzraa
6 Sukuk Al-istisna 13 Sukuk Al-moussaka
7 Sukuk al-Salam 14 Sukuk Al-mugarasa

As can be seen from this table, there are many
types of sukuk defined by the organization for account-
ing and supervision of Islamic financial institutions.
The study discusses leasing indexed sukuk (ljara
sukuk), venture capital indexed sukuk (mudaraba

sukuk), profit and loss partnership investment indexed
sukuk (Musharaka sukuk), forward supply contract in-
dexed sukuk (hi sukuk), general purpose financial sup-
port Sukuk (types such as sukuk), Special Infrastructure
Financing indexed Sukuk (Istisna Sukuk).

|
1) rent indexed

«
4) sukuk indexed to term indexed supply
contract

2) Risk Capital sukuk

5) general purpose financial support indexed
sukuk

3) Sukuk indexed in profit and loss partnership
investments

6) special infrastructure financing indexed
sukuk

Figure 1: main types of Sukuk

Indexed by rent sukuk: Izhara sukuk.

The word ljara means "allow". As a term, it refers
to Financial Leasing, which is used by interest-free
banks and is similar to conventional banks. In this type
of sukuk, interest-free banks, equipment, buildings,
etc.he buys things and rents them out to his customers
in exchange for a fixed rental income [11. 129].

In ljara sukuk, one of the parties buys the equip-
ment that the customer wants to use by paying a rental
fee and leases it to the customer for a rental fee,

Securitized asset under Islamic financing; Sukuk
world and Turkish market overview

The lease term and fee are set in advance, and the
ownership of the property that is the subject of the con-
tract remains with the lessor. This type of sukuk offers
the owner an equal partnership or ownership of the
leased property under the usufruct of the property. ljara
sukuk gives its owners the right to own the property,
receive the rent and dispose of the sukuk in such a way

that it does not affect the rights of the tenant, for exam-
ple, to buy and sell. 1zhara sukuk holders bear the costs
of maintaining said property [15. 2009:19].

way to work;

-The debtor sells the asset in question to the SPV
at a pre-agreed price.

- By issuing the same sukuk certificates at the
price purchased by the SPV

provides financing.

- The lease agreement stipulates that the presence
of an obligation is the lessee for a certain period of time.

It is signed between the SPV and the debtor with
re-leasing.

- The SPV periodically receives rent from the bor-
rower.

- The rent is distributed to investors (sukuk hold-
ers).

- At maturity or in case of fragmentation, the SPV
will be at a predetermined price
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returns the asset to the debtor. This amount must

be equal to all debts on the terms of icara sukuk.
Venture capital indexed sukuk: mudaraba
sukuk.

Mudaraba is the provision of equity through man-
agement support for all types of enterprises within the
framework of a profit and loss partnership, and in this
regard, it attracts a structure similar to venture capital.
In mudaraba sukuk, the issuer of the certificate is
mudarib (entrepreneur). Financiers are owners of capi-
tal, and the funds raised are mudaraba capital. Certifi-
cate holders are the owners of assets in the Mudaraba
business and a share of the profit from the transaction.
Certificate holders also bear the costs if they occur.
Mudaraba sukuk represents joint ownership and grants
the sukuk buyer the right to participate in individual
projects against the sukuk issuer. The mudaraba sukuk
treaty is based on the official notification at the time of
the issuance, which contains all the information indi-
cating the type of capital, the rate of return and other
conditions in accordance with the rules of Sharia [15.
2009: 18].

way to work;

- Mudarib agrees with the project owner for the
launch/construction of the project.

come on.

- SPV issues sukuk to raise funds.

- Mudarib receives final capital receipts and a
fixed return payment from the project activities.

- Mudarip will deliver to the owner after the pro-
ject is completed.

Sukuk indexed in the investment of a profit and
loss partnership. Musharaka sukuk

Musharaka is a partnership of Labor and capital.
It is possible to have a partner with a different or the
same amount of capital participation. Each partner has
the right to use capital within established limits. Com-
mercial activities may be limited to only one area, or
they may be designated as applicable in many areas if
an agreement is reached. Although the distribution of
losses is distributed at the rate of participation in capi-
tal, according to the agreement, the distribution of prof-
its can be different. [17. 129]. In Musharaka sukuk, the
issuing party is the party that invokes a special finance
company (SPV) created to carry out a specific project
or activity. The funders are partners of the Musharaka
treaty. The funds raised as shares represent the contri-
bution of the participants to the capital of Musharaka.
Sukuk holders also own the assets of the company and
are entitled to the profits that are carried out. The main
difference between Musharaka and mudaraba is that the
capital comes from both sides [15. 2009: 18].

way to work;

- The company (as Musharaka) contributes to the
soil or other physical assets that are the target of
Musharaka.

- SPV (as Musharik) gives cash (emission income
of investors in Musharak, etc.).

- Musharaka appoints an agent authorized by the
company to develop land or physical valuables and
sell/lease valuables developed on behalf of Musharaka,
with the addition of additional cash to Musharaka.

- The Authorized Agent (company) receives a
stimulating variable remuneration in addition to the
regular agency fee.

- The profit is distributed to sukuk shareholders.

-The company provides a non-refundable guaran-
tee for the purchase of Musharaka SPV shares on a
semi-annual basis at a pre-agreed price, and at the end
of the specified period, the SPV will not have a
Musharaka share.

Sukuk indexed to forward delivery contract:
Salem sukuk

Salem — a contract of sale, which is carried out
when the seller undertakes to transfer the goods to the
buyer at a later date [18. 128]. Salem sukuks-docu-
ments issued as equivalent to the collection of Salem
capital. Buyers of documents exported with this accu-
mulated capital acquire ownership of the goods sold on
the basis of Salem. The issuer of documents is the seller
of these goods. Members are buyers of goods. Member-
ship fees to be paid are the cost of purchasing goods.
Those who issue Salem documents are the owners, and
these owners have the right to sell Salem-based goods
with issued Salem sukuk documents [8. 66].

way to work;

- VKSH signs an agreement with the debtor to
find both goods and buyers.

The obligator undertakes to buy the goods on be-
half of the sukuk-buyers and then sell the goods for
profit on behalf of the sukuk owners.

- Hello documents are issued to investors and
VKSH sukuk receives a refund. - Salem returns are
given to the debtor, who sells the goods later. - VKSH
receives the goods from the debtor.

"They sell the goods for profit on behalf of the
mandatory sukuk holders.

- Sukuk holders receive income from the sale of
goods [7. 24].

Sukuk indexed to support general purpose
funding: Murabaha sukuk

Murabaha is defined as a sales transaction made
by adding the amount of agreed profit to the value of
the goods [11. 26]. Murabaha sukuk is the certificate
giver, the seller of the goods, the buyer of the goods
who receives the Murabaha, and the fund is the cost of
purchasing the goods. Certificate holders own Mura-
baha merchandise and are entitled to the final selling
price when reselling the merchandise [15. 21].

way to work;

- The main contract is concluded between the
SPV and the borrower.

- SPV issues sukuk to investors and receives
sukuk returns.

- SPV immediately buys the goods from the
seller.

- Add the profit margin of the SPV product within
the agreed period from the spot price

sells to the debtor for installments.

- The debtor sells the goods there to the buyer of
the goods.

- Investors receive the final selling price and in-
come.

Sukuk indexed for private infrastructure financ-
ing: Istisna ' Sukuk
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An exception is a purchase and sale agreement be-
tween the seller and the buyer for the production of
goods. This method is usually used in the sale of goods
that take a lot of time to produce or take time to deliver.
According to the situation in the contract, the sale can
be paid in cash, in installments or later. [16. 150]

Istisna sukuk-certificates of equal value issued in
order to ensure the necessary funds for the production
of products belonging to the certificate holder. While
the proceeds from membership are the cost of the prod-
uct, the issuers of the certificates are the manufacturers
(seller/supplier) and the members are the buyers of the
planned product. The buyers of the certificate own the
product and are entitled to the sale price of the product
sold, except for the sale price of the certificate or in par-
allel. Istisna sukuk is useful for financing large infra-
structure projects. Istisna is suitable for financial inter-
mediation because it allows the contractor in Istisna to
conclude a parallel exception agreement with the sub-
contractor. For this reason, a financial institution can
carry out a construction operation for profit and transfer
the construction operation to a specialized firm with a
subcontractor agreement [15. 22]. On the other hand,
when considering graph 1, it is seen that the types of
sukuk most commonly used in Islamic Capital Markets,
International and domestic markets are the same as the
aforementioned types of sukuk.

OVERVIEW OF SUKUK MARKETS IN THE
WORLD AND TURKEY.

The Gulf of Malaysia region, which ranks first in
the world sukuk market, is one of the main places for
the issue of sukuk; the first sukuk was issued in Malay-
sia in 1983 [14. 79]. On the other hand, looking at the
continuation of sukuk applications, in 2001 the Malay-
sian government carried out the production of sukuk on
a large scale. Initially exported at US 5 500 million,
51% of Malaysian sukuk was sold in the Gulf countries,
30% in Asia, 15% in Europe and 4% in the United
States [9. 98]. The implemented structure is the Federal
Land Authority of Malaysia, which is a government
agency that ensures the transfer of land under its own-
ership by an established SPV (Public Asset Company)
and the rental income received from there through the
sale to the Malaysian treasury. SPV issued sukuk as in-
come to the individuals sold.It was built in the building.
The capital market Council of Malaysia has linked the
issuance of sukuk to strict regulations. Unlike other
bond issues, it brought additional obligations. For ex-
ample, to issue sukuk in Malaysia, the consent of the
"Shar-i Soviet commission", consisting of persons rec-
ognized and declared by the SC, is required. Thus, the
compliance of export-based activities with Islamic
principles was recorded. Export-related data and docu-
ments and export-related explanations are published in
the list. All issues should be evaluated by rating agen-
cies recognized by the SC. In addition, if all Islamic fi-
nancial instruments are not listed on the Malaysian
stock exchanges, they must be subject to a fully auto-
mated issuance/tender system implemented by SC and
a real-time electronic transfer system of funds and se-
curities.

In fact, the sukuk market has shown growing
growth in the world over the past 10 years. According

to the International Islamic Financial Market Data, In-
ternational Sukuk transactions amount to US 1 100-200
million per month. The issue is still small compared to
traditional bonds issued mainly by the government
(Bahrain, Malaysia, Qatar and Pakistan), the private
sector, international organizations and, to a lesser ex-
tent, Islamic banks.

Sukuk world within Islamic financing.

Regarding the issue of sukuk in Turkey, The Cap-
ital Market Council (SMB) prepared a communique in
2010. According to the CMB communiqué, sukuk is
defined as a rental certificate in Turkey. The communi-
qué notes that the lease certificate is offered to our cap-
ital market as a tool similar to sukuk, which has become
a global investment instrument and is also defined as
"interest-free bonds", since the withdrawal of funds
from capital markets by issuing leasing certificates to
private sector companies. In the CMB communiqué,
the lease certificate is defined as a tool that allows pri-
vate sector companies (primary institution) to obtain fi-
nancing through the use of assets owned or acquired
through leasing through an ™"asset leasing company"
(VKS). give-rent-take method. It was noted that a struc-
ture called a special purpose organization (trust) VKSH
abroad is regulated as a joint-stock company, which is
created with a minimum of obligations, since it is not
in the legal system of our country. In order to protect
the rights of investors with a communique and prevent
the abuse of assets accepted by the VKS on behalf of
investors or the income from these assets, the APL
Charter is mandatory. must meet certain conditions and
be approved by the CMB.

The rental certificate issuance system is basically
based on a primary institution receiving funds by leas-
ing assets later transferred to the ALC. VKS covers the
financing of these assets acquired by it at the first stage
with a lease certificate issued by it and makes periodic
payments of these certificates with periodic rental in-
come from the original institution. The income received
from said assets returned to the original institution at
the end of the maturity period is distributed to the hold-
ers of the lease certificate in proportion to their shares,
and the issued lease certificate is depreciated. this al-
lows them to have rights in accordance with their share
in income. In this definition, an asset leasing company
(ALC); is a joint-stock company created only by inter-
mediary institutions, banks and resource institutions for
the issuance of lease certificates. What does being
mean; any movable or immovable property and intan-
gible assets purchased or leased by an asset leasing
company. If the original institution; It is a joint-stock
company that transfers assets owned or leased to a leas-
ing company (SPK, Communique, 2010). Study of
sukuk experience in Turkey Kuwait Tiirk Katilik Ban-
kas1 A.The first issue made by Sh on August 17, 2010
was nmomrapael 100 million and the securities were
traded at a fixed income rate of 0.5.25% and a maturity
date until August 2013. In Turkey, where the popula-
tion is predominantly Muslim, this first use of the sukuk
issue, which is a bond under Islamic rules, attracted
great attention and was seen as an indicator of the coun-
try's openness and readiness for alternative Islamic fi-
nancial structures. On the other hand, on September 18,
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2012, the Treasury Board authorized a trio of Citigroup,
HSBC and Liquty houses, and a cy 1.5 billion Sukuk
was put up for sale. As a result of the first tender, 5 re-
quests were received. 58% of sukuk represents the Mid-
dle East, 13% Europe, 12% Asia, and 9% sukuk repre-
sents the aggregate and retained share of ownership in
a tangible asset as it relates to a specific project or spe-
cific investment activity. The investor in sukuk does
not own the bond issuer's debt obligation, but rather
owns a portion of the asset associated with the invest-
ment. This means that Sukuk owners, unlike bondhold-
ers, receive a portion of the income from the relevant
asset. The most common type of sukuk comes in the
form of a certificate of trust. These certificates are reg-
ulated by Western laws, however, the structure of this
type of sukuk is much more complex. The fundraising
organization first creates an offshore special purpose
vehicle (SPV). The SPV then issues certificates of trust
to qualified investors and puts the proceeds from the
investment into a financing agreement with the issuing
organization. In return, investors receive a portion of
the profit associated with the asset.

Sukuk structured as trust certificates only apply if
SPV can be established in an offshore jurisdiction that
allows such a trust. This is sometimes impossible. If
SPV and trust certificates cannot be established, sukuk
can be structured as an alternative civil law entity. In
this scenario, an asset leasing company will be created
in the country of issue, which will profitably purchase
the asset and return it to the organization in need of fi-
nancing.

Production of sukuk on the market of Kazakh-
stan.

On July 20, 2013, JSC" Development Bank of Ka-
zakhstan "(DBK) "Sukuk™ Al-Murabaha " successfully
issued Islamic bonds in the amount of 240 million Ma-
laysian riggits at 5.50% per annum and with a maturity
of 5 years [4]. The bank reported that 62% was distrib-
uted among Malaysian investors, and the remaining
38% in the Kazakhstan market. "Development Bank of
Kazakhstan" became the first state in the former Soviet
government to issue Islamic precious Kagaz sukuk in
accordance with the principles and norms of Sharia.
Development prospects of the Islamic Development
Bank [1.47-50]. Kazakhstan and the Islamic Develop-
ment Bank have developed a partnership strategy for
2012-14. The volume of investments covered by target
sectors of the economy, such as transport and energy
infrastructure, agriculture, science and technology, is
more than noxmapnaan 1 billion. For 10 years, the Is-
lamic Development Bank has been ranked highly by 3
main international rating agencies. Zero risk in the pro-
jects in which he participated, does not pose any threat
to the national and world economy, does not pose any
problems [4]. "The program ™" successfully ™" will be
implemented in September this year at the expense of
funds raised by the Islamic Development Bank (IDB),
""fund for financial support of Agriculture " JSC
plans." Aktobe, Pavlodar and South Kazakhstan re-
gions were approved as pilot regions for the implemen-
tation of the program.

Conclusion

The Islamic financial system is built on the princi-
ple of Justice. Just as there is justice in society, in the
family, in the service, there must be justice in the finan-
cial system. The distribution of both income and ex-
penses by Islamic banks on an equal basis with the en-
trepreneur is a real manifestation of this Justice. In de-
veloped states, only rich people see the fun of both
banking and earnings. And in a country that has
adopted the Islamic financial system, all this is com-
mon to the people. Like other countries of the world,
Kazakhstan must adopt the Islamic financial system if
it wants to get out of the economic crisis. The Islamic
economy will benefit all people with different living
standards, effectively solving the problem of unem-
ployment. The baidaly orator has a saying: "first of all,
what is bad is bad." Without sharing the risk with the
client, the return skyrocketed the interest rate of the
funds, and the raft of banks that were easily over-
whelmed by excess money disappeared. If the Islamic
Development Bank is permanently established in the
country and operates regularly, there is great hope for
the future of the economy of our state, especially the
financial system. In my opinion, I am sure that the fi-
nancial situation of our country will be better if such a
situation is established. Because, firstly, this system is
based on purity. It also has a clear goal —to improve the
social situation of the population. Today, in our country
and even around the world, there is an understanding
that "we can live on credit." That is, people are com-
pletely accustomed to credit. And Islamic financing is
of great importance in the final elimination of this un-
promising trend.

The financial market is a part of the loan capital
market, where capital is redistributed between lenders
and borrowers in the form of the issue and purchase and
sale of sukuk securities. The financial market can be
considered as a combination of primary and secondary
markets. The primary market appears at the time of is-
sue of securities, on which financial funds are mobi-
lized. In the secondary market, these reserves are redis-
tributed several times. The secondary market is divided
into exchange and over-the-counter markets. On the ex-
change market, which are specialized stock exchanges,
shares of leading companies are bought and sold, and
on the over-the-counter market, securities whose price
is not set on the exchange for various reasons. From an
institutional point of view, the financial market is credit
and financial institutions, through which financial
flows flow from owners to borrowers and vice versa.
Such inflows take the form of transferring financial
funds directly from lenders to borrowers without any
financial intermediaries. The incompatibility of inter-
ests is eliminated by financial intermediaries, which in-
clude financial institutions: commercial banks, credit
unions, stock exchanges, financial companies, pension
and insurance funds, investment banks, construction
societies, etc. Financial intermediaries, if necessary,
combine the funds of several lenders to meet the signif-
icant needs of borrowers and take on a potential risk
(risk), thus playing an important role in the stabilization
of KN.

It has shown that all potential issuers can follow
the leadership of securities and effectively use the
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sukuk platform to expand the investor base, improve li-
quidity and access Islamic financial products in new
markets. It contributes to the development of the Is-
lamic finance industry in Kazakhstan and the region, as
well as the positioning of sukuk as an International
Center for Islamic finance.
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Abstract

The article develops a criterion for the effectiveness of the development of an industrial enterprise using a
dynamic system of indicators, which allows you to measure the effectiveness of purposeful activities in dynamics
and taking into account the development trends of a business entity. On the basis of the developed criterion, an
assessment was made of the effectiveness of managing an industrial enterprise in China, taking into account the
specifics of indicators of production and economic activity used in the industrial complex of the country.

AHHOTAN NS

B cratbe pa3paboran kpurepuii 3pPEeKTHBHOCTH Pa3BUTHS MPOMBIIIIIEHHOTO NPEANPHUATHS C HCIOJIb30Ba-
HHEM JIMHAMHYECKOM CHCTEMBI TIOKa3aTeiei, KOTOPBII MO3BOJISET U3MEPATh 3P PEKTUBHOCTD IICICHAIPABICHHON
JIeSITENbHOCTH B TUHAMUKE U C YU€TOM TEHJCHIINIA pa3BUTHUs CyObeKTa Xo3saicTBoBaHus. Ha ocHOBe pa3paboTan-
HOTO KpUTEpHs MpoBeJieHa oleHKa () (EKTUBHOCTH YIIPABICHUS POMBIIIICHHBIM npeanpuarueM Kuras ¢ yue-
TOM CHGLII/I(I)I/IKI/I HCIIOJIb3YyCMbIX B MMPOMBIINIJICHHOM KOMIIJICKCE CTPAHbL noKa3aTeaeH HpOI/ISBOILCTBGHHO-XOBHﬁ-

CTBCHHOM JACATCIbHOCTH.

Keywords: industrial enterprise, management, dynamic scorecard, efficiency criterion.
KiroueBble ciioBa: MPOMBIIJICHHOC MPEANPUATUC, YIIPABJIICHUEC, TMHAMHWYCCKAA CUCTEMaA HOKaSaTeJ‘IefI, KpHu-

tepuit 3pekTuBHOCTH.

Brenenmne. Peanusaiiust 3pQpeKTHBHOTO yIipaBie-
HUs TpoMmbliuieHHbIM npennpusituem (I1IT) siBnsiercs
HEOOXO/MMBIM YCIIOBHEM IIOBBIIIEHUSI €0 KOHKYPEH-
TOCIIOCOOHOCTH B JIOJITOCPOYHOMN MEPCIEKTHBE, YIyd-
1eHuss pUHAHCOBBIX PE3yJIbTaTOB U (PUHAHCOBOTO CO-
CTOSIHMSI CyOBeKTa xo3siicTBoBaHus. [Ipn sToM akTy-
IbHOIM TIpoOsIeMoil ABIsIeTCST pa3padoTKa KPHUTEPHs
s dextuBHOCTH ynpasierus [1I1, obecneunBaromero
ee OLIEHKY B JMHAMHKE C y4ETOM TCHACHIINH Pa3BUTHS
CyOBEKTa XO3SICTBOBaHMS M €r0 IIeJeHaNpaBIeHHOMN
JeITeNIbHOCTH. B CBsI3M € 3TUM JanbHeHIero neeneno-
BaHUS TpeOyIOT BOMPOCHI pa3pabOTKy KpUTEpUS H
ouenku ¢ dexruBrocty yrnpasienus [111.

OcHoBHasi yacTh. Peammsamus 3¢ ¢exkTHBHOTO
ynpasienus I1I1 TpeOGyeT yeTkoi MoCTaHOBKH CTparte-
THYECKOW IEeTM W ONIpEeAETICHHS 3a/1a4 €ro pa3BUTHA,
BbIJIeTICHNE QYHKINH U pa3paboTKH Kputepues dpdek-
THUBHOCTH JICSITEIBHOCTH CYOBEKTa XO3SHCTBOBAHMS,
(opMHpoBaHUS ~ OpPraHU3ALMOHHO-IKOHOMHYECKOTO
obecrieueHns TIOCTHKEHUSI TOCTABIEHHOH CTpaTrernye-
CKOH 1IeJTM B COOTBETCTBHH C pa3pabOTaHHBIMHU KpHUTe-
PHSAMH U BBIICIEHHBIMU 3aadamu aesitebHocty 11

CTparerndeckoil 1eNbl0 pa3BUTHUSI CHCTEMbI MO-
KET BBICTYNATh JOCTHKEHHE ONPEEICHHBIX COI[HAb-
HBIX PE3yJbTATOB, MPEICTABISIOMINXCS JKENaTelb-
HBIMH JUIsSi JaHHOTO COCTOSIHHSI B JIAHHOE TeKyllee

BpeMs TIOHMMaHusl OOILIECTBOM CBOMX OyAyLIMX TO-
tpebHocreit [1, c.21]. B cBoto ouepenb B KadyecTBe
crpareruueckoi neiu ITIT MoxeT BeIcTynaTh COBOKYII-
HOCTb Pe3yJIbTaTOB €r0 XO35CTBEHHOM! AESITENbHOCTH,
HPEACTaBIAIONUMHICS KeJIaTeIbHBIMY C TOYKH 3PEHHS
TTOHUMaHHS BBICIINM PYKOBOACTBOM KOMIIaHUH ee Oy-
JYIIETO COCTOSIHUS C YIeTOM (PaKTOPOB Makpo- U MHK-
pocpenst II1, ero BHemHeN U BHyTpeHHEH cpensl [2, C.
15].

Peanmzamus s dexruBHOTrO yripapnenwus 111 Tpe-
OyeT KOMIUIEKCHOTO M CHCTEMHOTO pPAacCMOTPEHUS
cyobekTa xo3siicrBoBanus. [111, kak m00yI0 3KOHOMU-
YEeCKYI0 CHCTEMY, MOXHO IIPEJCTaBUTh B KauecTse [1,
c.25]:

—  CTPYKTYpBHI;

—  B3aUMOJICUCTBHS;

— Ipoluecca.

C atoit Toukn 3penus [1I1 npencrasiser coboi [2,
c. 171

— CHCTEMY, HMEIIIYI0
CTPYKTYpY YIPaBJIEHUS;

— CHCTEMY, BKJIIOYAIOIYI0 COBOKYITHOCTh Opra-
HU3AI[MOHHO-(YHKIIMOHANBHBIX MTOJICUCTEM, Peajn3y-
ronmux crierudryaeckue pyaxmuun 1111 n obecnednBaio-
IIUX B3aWMOJICHCTBHE KaK BHYTPH CyOBEKTa XO3sii-
CTBOBaHMsI, TaK U C €r0 BHEIIHEN Cpeion;

OpraHrn3aliuOHHYIO
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— CHCTEMY, BKIIOYAIOUIYI0 COBOKYITHOCTH XO-
3MCTBEHHBIX MOACUCTEM, Ha BXOJ KOTOPOMl TOCTY-
NarT pazHooOpa3HbIe pecypchl, MpeodpazyemMble B CH-
CTeMe, YTO II03BOJISIET MOJTYYUTh Ha BBIXO€ HEOOXO0IH-
MBI€ 10JIE3HBIE PE3YJIbTAThL.

Hannuue pa3nu4HbIX MOJIX0/I0B K PACCMOTPEHUIO
[1IT mo3BosIeT BBIAETUTH PA3INYHBIE TIOXO0BI K (hOp-
MHUPOBAHHIO U Pa3BUTHIO €TO AEATEIBHOCTH, peatn3a-
1iH 3¢ (HEeKTUBHOTO YIIPaBICHUS CyObeKTa X035SHCTBO-
BaHMS.

Crpyxkrypy I, ucxons u3 ero pacCMOTpPEHHUS C
MO3UIMH CHCTEMHOTO MOAX0/a, MOXKHO IPEICTaBUTh B
BUZIE TpeX OJIOKOB XO3SIMCTBEHHBIX ITOJCHUCTEM (pHCY-
Hok 1) [2, c.17]:

— HWCXOJHON 30HBI, XO3SJMCTBCHHBIC IIOJICH-
CTEMBI KOTOPOH 00eCTIeunBalOT CHaOKeHUE He0OX 01~
MBIMH JUIs ocymecTBienus aestensnoctu 11 pecyp-
camu;

—  TPOMEXYTOYHOW 30HBI, B KOTOPOH CIpyIMIH-
pOBaHbl XO3SMCTBEHHbIE MOACUCTEMBI, PEaTU3yIOIIe
npeo0pa3oBaHue MOCTYHAIOIINX PECYPCOB B MOJIE3HbIE
pe3yIbTaTHI;

— 3aMBIKAIOUIE 30HBI, B KOTOPON CIrpyNIHpPO-
BaHBI XO3SHCTBEHHBIE MOJCHCTEMBI, OTPaKAIOIINE JI0-
CTIDKeHUE nocTaBiieHHbIX neieit IT11.

| |
[Toctynnenue I [TpeobpazoBanue | Tlomyuenue mose3HbIx
pecypcoB : pecypcoB : pe3yIbTaToB
| |
| |
} > } >
| |
| |
o | | o
XO035ICTBEHHBIE I X03siCTBEHHbBIC |  XO3SMCTBEHHBIE
[TOJCUCTEMBI : OICHCTEMBI : [IOJCUCTEMBI
| |

UCXOTHOU 30HBI

MIPOMEKYTOUHOU 30HBI

3aMBIKAIOIIE 30HEI

Puc. 1 — Obobwennas cmpykmypa I1I1 kax cucmembl ¢ MOYKU 3pEHUSL RPOYECCHO20 NOOX00A K PACCMOMPEHUIO
€20 0esmenbHOCmu
HUctounnk: McTouHnk: aBTOpCKast pa3paboTKka Ha ocHOBe [2, ¢.17].

B cooTrBeTcTBUM € mOpemsaraéMbeIM IOJXOJIOM
MpEeANPUSATHE MPEACTABIIET CO0OH CHCTEMY, COCTOS-
IIYIO U3 OTJEJIBHBIX OJIOKOB — XO3SHCTBEHHBIX TTOACH-
creM. XO3SHCTBEHHas IOJACUCTEMAa — 3TO TIpyMIa
CTPYKTYPHBIX JJIEMEHTOB, OOBEIMHEHHBIX IO MpHU-
3HAKy BBICOKOT'O YPOBHS CBSI3U BCEU UX ACATEIbHOCTU
¢ dyHKIMEH NpennpUATHs, 3aBEPUICHHOCTHIO LHKIIA
BBIPAOOTKH U pean3aliiil peIeHHH.

Wrak, npu paccMOTpPEHUH NPEANIPUATUS C MO3H-
U CUCTEMHOTO MOAXO0JAa BCE MHOXECTBO IMOJIE3HBIX
PE3yJIbTaTOB MOXKHO pa30nTh Ha TPH KaUE€CTBEHHO Pa3-
HBIX FPYTIIbL:

— HCXOJHBIE MOJE3HBIE PE3YJbTAThI, MPEICTAB-
JsroImye coboif BOCHpUATHE CHUCTEMOM BXOJHBIX Xa-
PaKTEPHUCTUK ee PaboThI;

— TIPOMEXYTOYHBIE IIOJE3HbIE  PE3YJIBTATHL,
MpeCTaBIIoNUe co00i MPOAYKT TPyAa U TBOPUECTBA
T€X 3BEHbEB CHUCTEMBbI, KOTOPbIE HE UMEIOT HENOCPE-
CTBEHHOIO JOCTYIIA HU K €€ BX0JlaM, HU K €€ BbIXOJaM;

— 3aMBIKAaIOLIME IIOJE3HBbIE PE3YJbTaThl, IPE-
CTaBJIAIONINE COOOM AIIEMEHTHI BBIXOJIa CUCTEMBI U pe-
ANM3YIOIIKE BIUSHUE CUCTEMBI Ha CPELy.

B npezacraBieHHOM cilydae UCXOHBIM MOJIEM JUIs
CTPYKTYPHUPOBaHHUsI BHICTYIAET IPEAIIPUATUE B LIETOM.
IIpu cmeHe macmTaba CHCTEMBI BECh IIUKJT aHATN3A 10-
BTOpSETCS BHOBb. Tak, €CJIM IPEAMETOM CTPYKTYPHOTO
pPaccMOTPEHMSI CTAHOBUTCSI, HAIIPUMEP, XO31MCTBEHHAs
MOJICUCTEMA YIPABICHUS KaJpaMu, TO B HEW BHOBb

JOJDKHBI OBITH BBIAEIECHBI HCXOAHAS, IIPOMEKYTOTHAS
1 3aMBIKAOIIAst 30HbI U TaK 10 YPOBHS KOHKPETHBIX Pa-
604HX MECT.

Kaxmas 30Ha xapakTepu3yeTcs TeMH IOJIE3HBIMU
pe3ynbTataMu, KOTOpble B HEHl «pousBomsarcsy. IIpu
YCIIOBMM HHHOBAI[HOHHOTO PAa3BUTHUS MIPEANPUATHS KaK
SKOHOMHYECKOH CHCTEMBI TEMIIBI IPUPOCTA TOJIE3HBIX
pe3yIbTaTOB 3aMBIKAIOIIEH 30HBI JOJDKHBI IIPEBHIIIATH
TEMIIBl MIPUPOCTA MOJE3HBIX PE3YNbTATOB MPOMEXKY-
TOYHOH 30HBI, KOTOPBIE B CBOIO OUEPEb JOIKHBI OIle-
pexarb NpUPOCT MOKas3aTesed UCXOAHOM 30HbI. Pac-
CMOTpPEHHUE MPEJNPUATHS KaK CUCTEMBI, HA BXOJ KOTO-
poro MOCTYMAIOT  pa3sHoOOpasHble  PECYpCHI,
npeoOpa3yemMble B CHCTEME, YTO TO3BOJIET MOTYyYUTh
Ha BBIXOZIE HEOOXOIMMBbIE IIOJNE3HBIE PEe3yJIbTAThI,
o0ecrieunBaeT BO3MOKHOCTh 0O0CHOBAHO MOAXOIUTH K
paspabotke kpurepueB 3()(GEKTHBHOCTH YIpaBICHUS
IIT.

IMomxom K MOCTPOEHUIO HHTETPAIBHOW OIIEHKU
s¢pdexruBHocTH yrpasneHus [1I1 Bo3MoskeH Ha ocHOBE
HCIONB30BaHUS MOJOXKEHUN TEOPUH XO3SHCTBEHHBIX
cuctem [1; 2; 3].

IIpennonoxxum, 4To Al OLEHKU COCTOSHUS U pa3-
Butus [1I1 10CTaTOUHO KOHEYHOTO 4YMCIIAa MEPBUYHBIX
nokasarenell. IIpu niaHUpOBaHUY ONpEAEISIOTCS 3Ha-
YEeHHNS 3TUX MMoKa3aTesnei. OLeHNBArOTCS JKelaTeIbHbIE
3HAYCHUS THX MOKa3aTeNed Ha KOHEI IIAaHOBOTO ITe-
puona. [Ipumep st pex mokaszateneit (P1, Pz, P3) ipu-
BEJICH Ha PUCYHKE 2.
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Puc. 2 — I'pagpux ounamuxu pocma nepeuynbix noxasameneil
[Ipumeuanue. YcioBHble 0603HaueHMs: To — MOMEHT oNpesieeHus 3HaUeHUH NepBUYHBIX TOKa3aTesel, nin
Ha4aJlo aHAJIM3UPYEMOro Nepuoa; Tn — MOMEHT BpEMEHH, Ha KOTOPBIN OLICHUBAOTCS 3HAYCHUS [TOKa3aTelIeH, HIIU

KOHell aHanu3upyemoro nepuoja; Ty, To, ...

, Th — MOMEHTBI BpEeMEHH IJIs OLIEHKH TeKyiel 3¢ dexkTHBHOCTH Je-

arenpHoctu ML PP, P9, P) — 3Hauenns nokasareneid, xapakrepusyromux 111 B Havane ananusupyemoro me-

puoaa; P:Ln s P; s P; — JKellaTeNIbHbIC 3HAUCHUS TI0Ka3aTelIe B KOHIIC aHAJIM3UPYEMOTI'O Iepuoaa.

Hcrounnk: aBTOpCKas pa3paboTka Ha ocHoBe [1, c.64; 2, c.25].

U3 rpaduka BUAHO, YTO XO3IUCTBCHHAS CHCTEMA
Oyzet pa3BuBaThcs 3P PeKTUBHO, ecir 3HAYCHHS TTOKa-
3areneil OynyT ObICTpee BCero yBeIMYMBaThCs Ui Pi
U MEJUICHHEe Bcero s P3. MOXKHO IOCTPOUTH 3TaJIOH-
HBIN pAd, B COOTBETCTBUU C KOTOPBIM JOJKHBI YBEJIHM-
YUBATBCS NPUPOCHbI 3HAUEHUU 6blOENIeHHbIX NOKA3A-
menet. Yem OmKke peaybHBIA IMOPSAOK NMPUPOCTOB
3HA4YEHHH MOKa3aTesied K ATAJIOHHOMY, TEM BbIIIE 3¢-
(DEeKTUBHOCTh NEATENBHOCTH JKOHOMHYECKOH CH-
CTEMBEI.

JJis mpUBeIEHHOTO HAa PUCYHKE 6 CITydast 3TaIOH-
HBIH Psill, B COOTBETCTBUH C KOTOPHIM JTOJDKHBI YBEIH-
YUBATHCS TMPHUPOCTHI 3HAUCHWH ITOKazaTelieil, Oyxaer
CIICIYIOIIIHIM:

Py

P,

Ps

Jnst onpezieneHus 3TaJOHHOTO TMOPs/IKa MOKa3a-
TeJIel MO>KHO MCIIOIb30BaTh METOJbI DKCIIEPTHBIX OLC-
HOK (HampuMep, METOJl HHANBHIYaJIbHOH IKCTIEPTHOM
OIICHKH, METOJ] HHTEPBBIO, MeTo[ [lenshu, MeToxa 3B-
PUCTHYECKOTO MPOTHO3UPOBAHUSA [4], METOI KOJUICK-
TUBHOU T'eHEpALUH Uel), B IIpoliecce MPUMEHEHUS KO-
TOPBIX MPOBOTUTCS OIPOC JIUII, BBIPAYKAFOIINX WHTE-
pechl Pa3BUTHS pPaccMaTpUBAEMON SKOHOMHYECKOH
CHCTCMBI, 4TOOBI BEIICHUTH OTHOCHUTECJIIBHYIO BaXXHOCTH
Y CPOKHU COBEPIICHHS THTIOTETUIECKUX COOBITHIA.

CyIIHOCTh METO/1a SKCIIEPTHBIX OLIEHOK 3aKJIF0Ya-
€TCA B IPOBEACHUU SKCIIEPTAMU MHTYUTUBHO-JIOTHYC-
CKOTO aHaJIn3a MPOOJIEMbI ¢ KOJIMIECTBEHHON OIEHKOMH
CyXJAeHUI 1 GopMai30BaHHOW 00pabOTKOIl pe3yib-
taroB. [lomywyaemoe B pesynbraTte 00pabOTKM 0000-
I[IEHHOE MHEHHE DKCIIEPTOB MPUHUMAETCS KaK pere-
HUE IIPOOIICMEI.

OmpeneneHne napamMeTpoB pa3BUTHsI SKOHOMUYeE-
CKOI CHCTEMBI U €€ CyOBEKTOB METOJIOM 3KCHEPTHBIX
OLIEHOK CBOJUTCS K OTOOPY HanOosiee 3HaYUMBbIX MOKa-

3aTeneil, OTPaXKaIoIMNX UX JIESITEIbHOCTD, & OLICHKA MO-
XKeT OBITh TPOBEIEHA Ha OCHOBE CIICAYIOUIMX JeH-
CTBUI:

— OmpenelieHHE IEpevHsl IoKazarened, o0bek-
THBHO OTPKAMOUIUX JESATEIbHOCTh paccMaTpuBae-
MOTO CyObEeKTa SKOHOMUYECKOW CUCTEMBI;

—  pa3paboTKa METOJHMKH ONpOCa SKCIEPTOB;

— pa3paboTKa aHKET U TabJIHIL;

—  1ox00p KBATH(HUIIMPOBAHHBIX SKCIIEPTOB;

— BbBUIIBJICHHE M 0000IIEHNE WHIMBHIYaJIbHBIX
MHEHUI 9KCTIEPTOB.

JIJIsl OLIEHKM CTENEHHM COTIACOBAHHOCTH JIKCIIEp-
TOB HUCTONB3yeTcsa Kodddumuent koHkopaamuu W —
o0 KO3(PPUIKUEHT PAHTOBOW KOPPEISAIHH IS
TPYIIBI, COCTOSILEN U3 M 3KCIEPTOB.

KoadduiineHT KOHKOPAAIIUE PACCUUTHIBACTCS 110
bopmysie, npemnoxennoit Kengamiom (1) [4]:

128

w :mns—_). (D)

KoaddunmeHT KoHKOpIAIMHE MpUHIMAET 3HAYeC-
Hus ot 0 1o 1. W, paBHOe 1, 03Ha4aeT MOIHYIO coTJa-
COBaHHOCTh MHeHHMI dkcniepToB; W, paBHoe 0, — mos-
HYIO paccoriacoOBaHHOCTbD.

OTOOp W 3aKperieHHe JKeIaTebHOTO TOopsaKa
BO3pacTaHuss OTOOPAHHBIX IIOKA3aTeNiel JKCIEePTaMu
MIPOU3BOIATCS B OMPEICIICHHON IMOCISI0BATEIBHOCTH
B 3aBHCHMOCTH OT 3HAYMMOCTH IOKa3aTejen i 10-
CTIDKCHHS 33JJaHHOTO Pe3yJIbTara.

Kpurepmii sddexkruBHOCTH (qMHAMHUYECKas! CH-
cTeMa ToKaszareneld 3(QQEeKTHBHOCTH) MPEICTaBISACT
COOOW ATaJIOHHBIA PSIl, B COOTBETCTBUU C KOTOPHIM
JIOJDKHA OCYIIECTBIIATHCS TUHAMUKA ITOKA3aTeIICH, BBI-
pakeHHasl OTHOIIICHHUEM 3HAYCHUS MPUPOCTa JaHHOTO
rojia K 3Ha4€HHUIO MPUPOCTa B MPEabIAyIeM roay. Pas-
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HUTA (CTETICHb COBITAJICHUS) MEXTY dTATOHHBIM H pe-
aJIbHBIM TIOPSAJIKOM YCKOPEHUM 3HAYCHUH MTOKa3aTesen
xapakTepu3yeT 3 PEKTUBHOCTD ACATEIBHOCTH.

JluHamuueckass cucTeMa Iokasateneil oOnagaer
CIIEIYIOLIMMU cBolicTBamu [1; 2]:

—  pe3yibTaTUBHOCTH (yHKIMOHHMpoBaHus [II1
OLICHUBAETCs B TUHAMUKE (COCTOSHHE CUCTEMBI B pac-
CMaTpHUBAEMbIII MOMEHT BPEMEHU CpPAaBHUBAETCS C €€
COCTOSIHMEM B TIPEIIICCTBYIONIIE MOMEHTHI);

— OLEHKa OTPaXkaeT CTPYKTYPY PEaJbHOro IO-
ToKa npoaykros I1IT;

— IIOKa3aTeld, BKIIYAaeMble B JUHAMHUYECKYIO
CUCTEMY, SIBJSIFOTCSI YUUTBIBAEMBIMH U PETUCTPUPYE-
MBIMH B IIpOIIECCE XO35UCTBEHHOM AesTenbHocTH 111T;

— TNPUHIUIBL TOCTPOSHUS JUHAMUYECKOU CH-
CTEMBI HE 3aBHUCST OT MacIITaboOB M XapaKTepa OLECHHU-
Baemoii nearenpHoctu [1I1.

WurerpanbHeiii nokasatens 3¢ dextuBHocTr 111
(HUIID) paccuuThIBaeTCs Ha OCHOBE CPABHEHUS ITAJIOH-
HOTr0 NOPSAAKa U3MEHEHHUS 3HAaU€HUH [TOKazaTesel 1 pe-
anpHOTO 10 (hopMmyIe (2):

HH3 — (1 + Kom le + R‘MHK) , (2)
4
rae Kono — K09 UIIEHT paHTOBOI KOPPEISIH
Crmpmena (o otkioHeHMsM) (popmyna (3));
K — K03dGuLIMeHT panroBoii koppessiunu Ken-
naia (o uaBepcusM) (hopmyia (4)).

63v
s=1

T n(n’-1)’

OmMKI1

3)

Y, =s-X,,

rrae Ys — pa3HOCTh MEXAY PaHroM B (PaKTHYECKOM
YIOPAAOYCHHUHU U MECTOM I10Ka3aTeIs S;
S — MECTO TOKa3aTellsl B OTAJIOHHOM YyIOpsAL0Ye-

s=12..,n,

HUH;
N — 9UCIIO TOKa3aTelsei, BKIIOYEHHBIX B 3TaJOH-
HYIO TUHAMHYECKYIO CHCTEMY;
Xs — paHr 1mokasareiist B (pakTHIECKOM yrnopsgoye-

13 m,
s=1

HHH.

K, =1-—3 4
UHB n(n—l) ()
: LX, > X
m =Y a,, a_ = i
Toe? "0 X <X,

A€ Ms — YUCIIO I/IHBepCI/Iﬁ JIJIA TIOKa3aTed S,

S — MECTO paccMaTpHBAaEeMOro MoKa3aTessi B 3Ta-
JIOHHOM YTIOPSIIOYCHHUH;

N — YUCIO MoKa3arelseil, BKIIOYSHHbBIX B ATaJOH-
HYIO TMHAMHYECKYIO CUCTEMY;

ap — QyHKIUS, TOKa3bIBAIONAsl, HAXOAUTCS HIIH
HET I10Ka3aTellb B MHBEPCUH C PACCMaTPUBAEMBIM MO-
KazaTeJeM S, M €ClIM HaXOoAuTcs, TO ap=1, a eclli Her,
To 8= 0;

Xs (Xp) — paHr, KOTOpHIil B (paKTH4YECKOM YIOpsi-
JIOYCHHH UMEET I0Ka3aTellb, 3aHUMAIOIIUI B ATAIOH-
HOM YIIOpsAI0YEHHH MeCTO S(P);

P — Mmecro mokasareseil, cpaBHUBaeMbIX C pac-
CMAaTpHUBACMbIM.

3HaYCHUS MHTETPAILHOTO TIOKA3aTeNs dPPCKTHB-
Hoctu UIID m3mensitores B nuanazone ot 0 mo 1. B
Clly4ae COBMAJICHUS! PEANbHOTO MOPSAKA YBEIUYSHHS
TEMIIOB MPUPOCTOB MOKa3aTeNel C ATAJIOHHBIM 3HAUe-
HUE MHTETPaJbHOTO Mokazatens 3(dekTuBHOCTH OY-
JeT paBHO 1. B ciaydae quameTpanbHO IPOTUBOIIOIONK-
HOTO MOpsAJKa IS 3HAYEHUM NoKa3aTeseld U 3TajoH-
HOTO MopsIKa HHTETpaibHbIN [I0Ka3aTeb
a¢pexTuBHOCTH OyIeT paseH 0.

[TocnemoBaTenbHOCTH MOCTPOCHUS KPUTEPUEB d(P-
¢dextuBHOCTH Oy eT cneayroineit. [Ipexe Bcero, ycra-
HaBIIUBAETCS, YTO SIBIISIETCSI BXOAOM JJISl paccMaTpHBa-
emoro I1I1, kakue npoieccesl npotekatoT BHyTpu I1I1 1
KaKue pe3yNbTaThl UMEIOTCS Ha ero Beixonae. Ha stom
STame TNPOUCXOAMUT MEepBOHAYAIbHOE OMNpeeieHne
HazHauyeHus [1I1 u gaeTcs xapakTepucTHKa MPOIECCOB
B UCXOJHOM, MPOMEXYTOYHOU U 3aMBbIKalOIIel 30Hax.
Hanee BeraBistorest pyukuu 111

Crnenyromui 3Tan — perucTpanus BCeX UCIOob3y-
eMbIX B npouecce ynpasineHus I1I1 nokazareneii. Bol-
OpaHHBIC ITOKa3aTeNHN TPYHIHPYIOTCS Ha IMOKA3aTelH
HUCXOJHOW, MPOMEKYTOYHONW M 3aMBIKAIOLIEH 30H CH-
cTeMbl. M3 coCcTaBIEHHOrO CITUCKA HEOOX0IUMO YCTpa-
HUTH BCE€ TOKA3aTeNH, KOTOPBhIE PACCUUTHIBAIOTCS KaK
MIPOU3BOJIHBIC, HATIPUMED MPOU3BOAUTEIHLHOCTD TPY/a,
PEHTa0EIBHOCTD U T.J. Y MAJISIOTCS TAKXKE [TOKAa3aTeIH,
Ha 3Ha4Y€HHE KOTOPHIX paccMaTpUBaeMas CUCTEMA BIIH-
SIHUSI HE UMEET.

Taxoi 0TOOp MO3BOJSAET MONYIUTH EPEUCHB I0-
Kazarenel, HeOOXOOUMBIX JUIS ITOCTPOCHHS KPUTECPHUS
s¢ppextuBHOCTH (yHKIHOHUpOoBaHM [1I1.

[lepeuenp moxazaresnei sBISIETCS OCHOBOHM st
MOCTPOEHHSI OKOHYATEIBHOIO BapHaHTa HHTETPHUPO-
BAaHHOTO Mokaszateis 3GGEeKTHBHOCTH (PYHKIIMOHHUPO-
Banus [1I1. Kak yxe oTMedanoch BbIIIIe, IPU OMpeie-
JIECHUW HOPMATHMBHOTO MOPSIJIKA MOKa3aTeNed MOXKHO
WCTIONB30BaTh AKCIIEPTHBINA OMPOC JIUII, BRIPAKAIOIINX
WHTEpEeCHl pa3BuTus paccMmarpusaemoro 111,

Takum 00pa3om, il IOCTPOCHUS KPUTEPHs -
¢dextuBHOCTH PyHKIMOHUpOoBanus [1I1 ucnonp3yercs
ITOJTX0/1, OCHOBAHHKIH Ha (HOPMUPOBAHUH MOPSIKA PO-
CTa 3HaYeHUH NoKa3aTeslel, XapaKTepU3yIOIINX pealu-
3aIuIo IeTIei pa3BUTHA JaHHOTO CyOhEeKTa X03IHCTBO-
BaHus. Kak yke ykasbIBalloch, B 3TOM cllydae Ooiee
3¢ (GeKTHBHON TpU3HACTCA NEATEIBHOCTh, MPH KOTO-
POl OPSILIOK POCTA TEMIIOB IIPUPOCTA 3HAYEHUH ITOKa-
3arenedf, 0TOOPaHHBIX B HOPMATHBHBIA psij, MPHOIH-
JKAeTCsl K HOPMATHBHO 3aKPEIUICHHOMY TOPSIIKY.

IIpencraBnenue crpykrypsl 111 B Buzse coBokymn-
HOCTH KOMIIJIEKCOB MCXOJHOM, MPOMEKYTOUHON U 3a-
MBIKAOIIEH 30H MO3BOJISICT YCTAHOBUTH KPUTEPHH 3(h-
(hEeKTUBHOCTH €r0 PYHKIITHOHUPOBAHUS.

Paccmotpenue III1 B Buie cuctembl Mpeanosa-
raer omnpejieicHue ero QyHKIMA KaK MOJICHCTEMBI CH-
CTEeMEBI 0oJiee BRICOKOTO YPOBHS U KaK CUCTEMBI C CO0-
CTBEHHBIMU HHTepecamu U 1esssMu. Oynkius I kax
TIOJICHCTEMBI CHCTEMBI 00JIe€ BHICOKOTO YPOBHS BBISIB-
JIIETCS. B COOTBETCTBHH C €€ MECTOM M CIIelHaIn3a-
nued cpeau cyObeKTOB SKOHOMHKH 00Jiee BBICOKOTO
ypoBHs. OyHkrius [T kak cucTeMbl ¢ COOCTBEHHBIMU



32

Danish Scientific Journal No70, 2023

HMHTEpECaMU M LEJSIMM yCTAHABIMBACTCS HUCXOISA W3
MIOHMMAaHHS €ro Ha3HA4€HHs B YIOBJIETBOPEHUM IIO-
TPeOHOCTEH KIIMCHTOB, 00CCIICYMBAIOIICE HEOOXO M-
MBI/ YPOBCHb (DMHAHCOBBIX PE3yJIBTATOB M KOHKYPCH-
tocriocoonoctu I1I1. Onpenencuue ¢pynkuuu I1I1 gaert
BO3MOXKHOCTb BBIJICJIUTh IIOKAa3aTeIN 3aMbIKaroleil,
MPOMEKYTOUHON M UCXOIHOM 30H.

e IIT kak mOACHCTEMBI CHCTEMBI 00JICE BBICO-
KOTO YPOBHS — yBEIIYCHUE 0OHEMOB BBITYCKa MTPOAYK-
TOB, KaK HEOOX0IMMOE yCIIOBHE 00ECIICYeHHUs YAOBIIEC-
TBOpEHHE IIOTPEOHOCTEH IOMAIIHHUX XO3SHCTB, a
TakKe TNOBbIIIeHHE 3(deKTHBHOCTH 00IIECTBEHHOTO
IIPOU3BOJCTBA.

[pennosxeHHass METOIMKA OICHKH 3(PPEKTUBHO-
ctu pasutus 1[I ¢ HA OcHOBe NMHAMHYECKON CH-
CTEMBI NTOKa3aTesel BKIII0YaeT CIeAYIOIINE 3Talbl.

1. Omnpenenenue nenesoit pynkmmu I1I1.

2. OmpeneneHue COBOKYIHOCTH TOKa3aTeleH,
cootBeTcTBytomei ¢pynkimu [111 u anekBaTHO oTpaxa-
IOLIEHN MPOUCXOAAIIUE B HEM IIPOLIECCHI.

3. 3akperuieHHe 3TaJOHHOTO MOPsAKA IMOKa3aTe-
Jieil, B COOTBETCTBUU C KOTOPHIM JOJKHBI U3MEHSTHCS

3Ha4YeHHUs OTOOPaHHBIX MOKa3aTelel, Ha OCHOBE pe-
3yJIBTaTOB 3KCIEPTHOTO ONPOCa CIIEIHAINUCTOB U HC-
XO/151 N3 TEOPETHYECKUX MPEICTaBICHUI — pOpMUpOBa-
nue kputepus 3ddextuBHocTH passurus [1I1 (nuHa-
MHUECKOI CHCTEeMBI ITOKazaTesen).

4. Pacyer Ha OCHOBE PaHI'OBBIX CTaTHCTHK ((op-
MyJbl (2)—(4)) uHTETrpaNbHOrO NnokasaTesst 3(hPeKTHB-
HoctH pazutust [1I1 Ha ocHOBe M3MEpeHNsT AMHAMUKI
M3MEHEHHs 3HAYCHMI MOKa3aTeleH, BKIIOYEHHBIX B
KpUTEPUH, 32 aHAIM3UPYEMBIH IIEPUOJ BPEMEHH.

C momomipio paspaboTanHOoro Kpurepus 3ddek-
TuBHOCTH pa3sutus I1II u pacyera Ha ero OCHOBE UH-
TETPaJbHOTO TIOKAa3aTeNs ACATEIBHOCTH MOXHO OIle-
HUBATh ycremHocTh nBikenus [1I1 k xkenatenbHOMY
COCTOSIHUIO, XapaKTepU3yIOUIEeMyCsl JIOCTIKEHUEM
OIIPE/EIICHHBIX PE3yIIbTaTOB.

B kauecTBE OCHOBHOTO PE3yJBTHPYIOIIEro MOKa-
3arensl KOMMEPYECKOM OpraHu3alys SIBISIETCS IpH-
ObUTb, KOTOpasi 3aBUCHT OT psna (akTopoB (pucy-
HOK 3).

YBEJIMYEHUWE 1II/!CTOI‘/'I
(HAJIOTOOBJATAEMOMN) TPUBBLIIN

|

|

YBenmuenune YBeauuenue CHmkeHne
BHEONCPALTMOHHBIX onepaunom-loi/i BHEONCPALTMOHHBIX
JIOXOI0B npuoObLIH pacxonoB
l
CHWKeHHEe yIeNbHBIX YBennuenue 00beMOB [MoBbIeHMe
3aTpar Ha pabdouyro CUITy pean3anuu (u3meHeHue) 1eH
U KaIuTall OPOLYyKLAU
OnTumMu3anus
é ] aCCOpPTUMCHTA
MIPOHU3BOJICTBA
Tosvruenue s¢pghexmugrnocmu Voice npouzeodumoii
UCNOTBL308AHUS pabOYell CUb NPOOYKYUU HA CINAPIX PLIHKAX IpOAYyKIIH

Hosvluwenue s¢pghexmuenocmu
— UCNONL306AHUS

Voarce npoussooumoii
nPOOYKYUU HA HOBIX PLIHKAX

MAMepuanrbHulX pecypcos

[osvluenue s¢hpexmusrnocmu

Hosotl npodykyuu na cmapowix

POBIHKAX

UCNOJIb306AHUSL OCHOBHbIX

cpe()cm(; Uu HemamepuaibHblX
aKmueoe

Hoeoui npooykyuu na Hosvix

PObIHKAX

Puc. 3 — @axmopul, onpedensiowue geruuuny yucmou (Hauo2o0001a2aemoil) npudbLIU KOMMEPUECKol
opeanuzayuu

Hcrounuk: aBTopckas pa3paboTka Ha ocHoBe [5].

HeobxommMo OTMETHTB, YTO TPECTaBJICHHAS Ha
PUCYHKE CXeMa JEKOMIIO3UIIMY OCHOBHOM LIeIH «Y Be-
JMYeHUe TPUOBUTHY) HOCUT B ONPEACICHHOM CMBICIE
YCJIOBHBIM XapakTep M UMeeT psia nonyuieHui. Tax,
HanpuMep, TaKOe HampaBlieHUE YBEIUMYSHUE TPUOBLTH
III1, xak yBenn4deHHE 1IeH, MOXKET OBITh PEATH30BAHO U
3a CUET CHIDKEHUS LIeH. Takoe BO3MOXKHO IPHU YCIIOBUH,
yto cnpoc Ha npoaykuuio III1 uMeer BbICOKyIO 37a-
CTUYHOCTb W JIaXK€ HE3HAYUTEJIbHOE CHI)KEHHE IIEHbI
MIPUBEJIET K CYIIECTBEHHOMY POCTY CIIpOCa, a COOTBET-
CTBCHHO O0OBEMOB IMPOW3BOJCTBA W MPOJaX. JTO, B

CBOIO OYEpe/lb, OCOOEHHO TPH BBICOKOM YIECIHHOM
Bece MOCTOSHHBIX 3aTpaT B CE0ECTOMMOCTH POLYKIINN
MIPUBEIET K €r0 CHIKEHHUIO B CBSI3U C POCTOM 00BbeMa
MIPOU3BOJICTBA U PACHPEACIICHHEM IIOCTOSHHBIX 3aTpaT
Ha OoIblee KOJIMYECTBO MPOMU3BOAMMOM IPOTYKITHH.
W, HaKkoHel, KaK CIeJCTBUE CHIKEHHE CE0ECTOMMOCTH
1 yBeJIMYEHHE 00beMa MPOoJIak MOXKET PUBECTH K yBe-
JIMYEHUIO TPUOBUTN OT peasm3anny npoxykunu [1I1.
Kak y»xe oTmeuanock panee, 0cHOBHOM nenbro TT1
MOJKET BBICTYIaTh COBOKYITHOCTb PE3YJIbTATOB €0 XO-
3SIMCTBEHHON JEATENBHOCTH, MPEACTABIISIOMINMUCS
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JKENIATENbHBIMU C TOYKH 3PEHMS IMOHUMAHHUS BBICIINM
PYKOBOJICTBOM KOMITAaHWUH €€ OyIyIIero COCTOSIHHUS C
yuetoM (akTopoB Makpo- ¥ Mukpocpens! IIII, ero
BHEUIHEH U BHYTPEHHEH cpesbl. 1Ipu 3T0M OCHOBHBIM
(PMHAHCOBO-KOHOMHYECKUM PE3YJIbTaTOM JIeSITeIbHO-
ctu I1I1 BeIcTynaeT uncras npuObLIL, KoTOpas Gopmu-
pyeTcst 3a CUET, MPEeXJIe BCEro, MPUOBLIM OT OCHOBHOM
JeaTeNIbHOCTH (omepanoHHas npuobLib). Takke aus
yITydIIeHus: (UHAHCOBBIX pe3ynsTatoB [II1 HEoOXo-
JVMO OOECIICUYCHNE COOTBETCTBYIOMICH NTUHAMHKH JI0-
0aBJIEHHON CTOMMOCTH, BKJIIOYAIOIIEH TaKHE BaKHBIE
3JIEMEHTHl Kak 3apa0oTHas IUiaTa, aMOpTH3alMs H,
HETIOCPEJCTBEHHO, CaMa OINEpAaIMOHHAs IPHUOBLIb.
Taxke ¢ ydaeToM HEOOXOAMMOCTH (OPMUPOBAHUS HH-
HOBALIMOHHOM HampaBiacHHOCTH aesrenpHoctd IIII B
KadyecTBe BaKHEHIero M3 mokasareneil, onpenesso-
muX 3QPEKTUBHOCTh CYOBEKTa XO35HCTBOBAHUSI, BbI-
cTynaroT «BbIpyuka OT mpojax HOBOM MpOIyKIMU» U
«KonanuecTBO MaTEeHTHBIX 3as1BOK.

Takum oOpa3om, B pe3ynbrare (HOPMHUPOBAHUS
BO3MOXKHOTO Habopa MokazaTesiel, XapaKTepu3yIoInx
s dexTuBHOCTD HestenpHOCTH pazsutus [1I1, ahdek-
THUBHOCTb YIPABJICHUS CYyOBEKTOM XO3SIHCTBOBAaHUS, a
TaKXke B MPoIecce IKCIEPTHOTO ONPOCa U B PE3YIbTATE
pPaHXHPOBAaHUS TOKa3aTelied, X Habop B 3aMbIKao-
el 30He M IMOCJEI0BAaTENbHOCTh 3aKpeIuleHus (3Ta-
JIOHHBIN paHT ABWKEHMS) CTAIH CICAYIOIIUMU:

1. Yucras npuObLIb.

2. OniepanyoHHast NpUOBLIb.

3. JlobGaBjieHHast CTOMMOCTb.

4. BelpyuKa OT IpoJia’k HOBOH NMPOTYKIHH.

5. Konn4ecTBo MaTeHTHBIX 3asBOK.

CootBeTcTBEHHO, 3 PEKTUBHOI MOXKHO Ha3BaTh
Takyto nesrensHocTh [1I1, koTopast mpuBOANT K HanbO-
Jee JUHAMUYHOMY POCTY 3HAaY€HHI BBIIEIEHHBIX MO-
kasareneil. [locnenoBaTenbHOCTh 3aKpeNIeHUs TOKa-
3ateneil «OmneparyionHas npuObUIbY», «JloOaBneHHas
CTOMMOCTBY», «BbIpyuka OT IpoAa)x HOBOM NPOIYK-
uun», «YUCThIN NEHEXKHBIH MOTOK OT ONEparuoOHHOMN
JesTenbHOCTH» U «KoiIM4yecTBO MATEHTHBIX 3asBOK
OTIpeNIeNAeTCs] CTENECHBIO BIUSHHUA OTPAKAEMBIX HMHU
MPOIIECCOB HA BO3pAaCTaHHWE 3HAUEHHUH IOKa3aTemst
«Yucras npuOBLIBY.

Br16op n 3akpensienne Habopa rokasarene B 3a-
MBIKAOIIEeH 30HE KpUTEPHUS P PEKTUBHOCTH (PYHKITHO-
HupoBaHus [II1 MO3BONAIOT ONpENENNUTh CTPYKTYpPY
MoKa3zaresei NpoOMeXyTOYHON U UCXO0IHOM 30H. B mpo-
MEKYTOYHOM 30HE JOJDKEH OCYILECTBIIATHCS MPOLECC
npeoOpa3oBaHue PECypcoB B PE3YINIbTAThl, KOTOPbIE
HAIlUTM CBOE OTpPa)kKeHHE B 3aMBIKAIOIIEH 30HE KpHTe-

pus apdextuBHOCcTH. [ToKazaTensiMu mporiecca mpeod-
pa3oBaHUS MOTYT OBITh: 3aTPaThl HA Pa3pabOTKy HOBBIX
npoaykToB, cymma unBectuuit B HIOKP, 3atpaTsl Ha
BHEJ[PEHHE, aJlallTallii0 U YCBOCHUE 3apyOEKHBIX TeX-
HOJIOTH, NTHBECTHIIMM B OCHOBHBIE CPE/ICTBA U HEMa-
TepUabHBIE aKTHUBBI, a TaKXe YHCICHHOCTb IEepCo-
Hana, 3anstoro HUOKP. Jlanee BbIgenuB nokasaTeiu,
XapaKTepU3yIOIUe BaXKHbIE yCIOBUS U pealu3aluu
a¢¢extuBHOM nestensHOocTH 111, He0OX0MMMO TIPOBE-
CTH 3aKpeIIeHHe UX mopsiaka. TakuM o0pa3zom, COCTaB
W TIOCIEJOBaTENFHOCTh 3aKPEIUICHUS II0KazaTeeit
MIPOMEKYTOYHOU 30HBI KpUTEpHs 3P PeKTHBHOCTH MO-
KeT OBITh CIEAYIOMICH:

1. KosmuecTBO MaTeHTHBIX 3a5BOK.

2. 3arpatsl Ha pa3paboOTKy HOBBIX MPOAYKTOB.

3. Cymma unBectuimii B HUOKP.

4. 3aTpaThl Ha BHEJpEHHE, aJaNTalio U yCBOe-
HUE 3apyOeKHBIX TEXHOJIOTHH.

5. MlHBecTUIIMM B OCHOBHBIE CpEJCTBA U HEMare-
pHUATBHBIC AKTHBEI.

JluHaMuka W3MCHEHHS OJTHX IIOKa3aTeled B
HATIpaBJICHWU JOCTIDKCHHUS IIOCTaBICHHBIX IeNei
JOJDKHA O0ECIeUYnBaTh IOBBIMICHAE Y(PPEKTHBHOCTH
ynpasierus [1I1 1 HHHOBAaITMOHHOCTH €T0 AEATEIBHO-
CTH.

Bei6op Habopa mokaszarenedl M 3aKpeIUieHHE HX
MOpsAKA B UCXOJTHON 30HE OCYIIECTBISAETCA UCXOIS U3
BBIJICTICHUS] HauboJiee BaXKHBIX PECypCOB, MOCTYIAIO-
mux Ha Bxox IIII. Tak, mis obecrieueHHs AesTEIBHO-
cru I1I1 HeoOxomuMo TOTpebIeHHEe Pa3IMYHbIX BUJIOB
PECYpCOB — TPYIOBEIX, MaTepHAIILHBIX U dHEPTeTHYC-
CKuX. B CBSI3M ¢ 3THM TepedeHb MOoKa3aTenel McXo-
HOW 30HBI Kputepus 3¢dexruBHOCTH pazsutus I1I1 u
MOPSIOK WX 3aKpeIUICHUs (ITATOHHBIA paHT IBIKE-
HUS1) CIIEIYIOTIHNA:

1. 3aTpaTsl Ha OILTATY TPYAA.

2. IToTpebsieHO TOIUTMBHO-IHEPI€THUECKUX pe-
CYPCOB.

3. MarepuanbHble 3aTpaThl.

Ilocne panxupoBaHMs IOKa3aTeleil U MpoOBEne-
HUSI 9KCIEPTU3bI ObUIA OIpe/ieNieHa CTEeNeHb COoTiaco-
BaHHOCTH JKCIEPTOB MyTeM pacuera koddduimenta
KOHKOpAALUHU IJIST CIy4as CTPOTOr0 PaHKHPOBAHUS.
[omyyenHoe 3HadeHUe K03(QdUIMEeHTa KOHKOPIAIUT
W = 0,97 cBuneTenscTBYeT 0 BEICOKOW CTETICHH COTJIa-
COBAaHHOCTH SKCIIEPTHOHN TPYIIIIEL.

Kpurepwuii 3¢ dexruBroctn pazsutus HOC ¢ mo-
3WIUU TOMAITHUX XO3SIMCTB MpUBEACH B Tabmwmie 1.
IIpu 3TOM HEOOXOIMMO OTMETHTH, YTO BCE CTOMMOCT-
HBIE TTOKa3aTeIy HeoOXOJUMO IMPEJCTaBIATh B COIO-
CTaBHMBIX IICHaX.
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Tabmuma 1.
Kputepnii 3¢ dexrusnoctu pazsutus I111
OTanoHHbIA
Ennauna us-
pasr IToxa3arens 3oHa
MepeHust
JIBIDKEHUS

1 Yucrast npuObLIb MJIH I0aHeH 3aMbIKkaromas

2 OnepaioHHas NpHObLIb MJIH I0aHeH 3aMbIKkaromas

3 JlobaBieHHast CTOMMOCTb MJIH I0aHeH 3aMbIKkaromas

4 Beipyuka oT nposiask HOBOH NPOIYKIMU MJIH I0aHeH 3aMbIKkaromas

5 KonudecTBo NaTEeHTHBIX 3as1BOK HIT. 3aMbIKkaromas

6 3arpaThl Ha pa3paboTKy HOBBIX IPOJYKTOB MJIH I0aHeH 3aMbIKkaromas

7 Cymma unsectuimii B HUOKP MJIH I0aHEH IIpoMexyTouHas
3artpaThl Ha BHEIPEHHE, aAalTallii0 U YCBOCHHUE 3apy0exk- .

8 TP 7P e ! Y Py MIH 1oaHe# | IIpomexxyTounas
HBIX T€XHOJIOTH
MHBecTHLIMM B OCHOBHBIE CPEACTBAa U HeMaTepHajbHbIC .

9 MIH oaHe# | IIpomexxyTounas
AKTHUBBI

10 YucneHHOCTh NepcoHana, 3anstoro HUOKP yell. IIpomexyTouHas

11 3aTpathl Ha OIIATY TpyJa MJIH I0aHeH Hcxonnas

12 3aTpatThl Ha TOIIMBHO-3HEPIreTHYECKHE PECYPCHI MJIH I0aHeH HcxonHas
3atpaThl Ha ChIpbE, MaTepualbl, Moay(hadpuKaThl U KOM- .

13 P Pbe; p ’ yabp MJIH FOaHEeH Ucxonnas
IUICKTYIOIHE

Hcrounuk: aBTOpCKast pazpaboTka.

C momomipio pa3paboTaHHOTO KpuTepus 3¢ dek-
THBHOCTH pa3Butus I1I1 1 pacyeTa Ha €ro OCHOBE HH-
TEerpaabHOTO Moka3atels 3G HEeKTHBHOCTH MOKHO OLie-
HHBATh YCIEIIHOCTh JABM)KCHHUS CUCTEMBI K JKeJlaTelb-

HOMY COCTOSHHIO, XapaKTepU3yoLIeMycs
JIOCTHKEHUEM ONPEJICIICHHBIX PE3YJIbTaTOB.
Takum oOpa3oMm, HcHonb3yeMas METOLUKA

OIICHKH Y PEKTUBHOCTH Pa3BUTHS SKOHOMHUYCCKUX CH-
CTeM Ha OCHOBe (hopMHpOBaHHS JUHAMHYCCKOW CH-
CTEMBI [OKa3aTesIei U UCIOIb30BaHUs METOa PAHIO-
BBIX CTaTUCTHK TO3BOJIIET 00OCHOBAHHO TOAXOIUTH K
pa3pabotke kpurepus 3¢dexruBHOCTH pazutus [1I1.
OTIMYASAME TpeayiaraeMoi METOUKA OT CYIIECTBYIO-
IIUX SBITIOTCS y4eT TUHAMHYECKOTO XapakTepa Jes-
teabHocTH I1I1 1 BO3MOXKHOCTh MHTETpaJIbHON OLIEHKH
3(h(HeKTHUBHOCTH ¥ MHHOBAIIMOHHOCTHU €0 Pa3BUTHA, a

TaKKe HAJIMYUE YCIOBHH JUIS COIIOCTaBJICHHS PE3YIIb-
TaTOB C IOCTABJICHHBIMH IENSIMH pa3BUTHA. B cBOiO
ouepenb, pa3padOTaHHBIH KpUTepwil 3()(HEeKTHBHOCTH
passurust [1I1 u pacuer Ha ero OCHOBE MHTETPATBEHOTO
nokazaTtenst 3(QQPEKTUBHOCTH TIO3BOJIAIOT OIEHUBATH
YCIENHOCTh JIBUKEHHS CUCTEMBI K JKeJIaTeJIbHOMY CO-
CTOSIHUIO, XapaKTePHU3YIOIEMYCsl JOCTHKEHHEM OITpe-
JICTICHHBIX PE3YJIbTATOB C YYETOM IOCTABJICHHBIX Iie-
Jel u renaeHuui pazsurus 11

st ouenku s dexruBHocTH pazButHs [1I1 B co-
OTBETCTBHHU C PaCCMOTPEHHOH METOAMKOW M pa3pado-
TaHHBIM KPHTEPHEM HEOOXOAMMO CHENaTh CIerylo-
mee.

1. 3a HeCKONBKO MepHOI0B (N) CBEEM B TaOIHUILY
2 abcoJOTHBIE 3HAYECHUS IOKa3aTeNiel, BXOIAINX B
kputepuii dpdexruBHocTH paszsutus [, mpencras-
JICHHBIH B Tabmmue 1.
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Tabmuma 2
AOCOIOTHBIC 3HAYEHUS TIOKa3aTenel kputepus dddekTuBHOCTH pasputus [111
Mokasate 3Ha4YeHne oKa3aTelIs 10 To1aM DTanoHHBII
rasarelp 2017 | 2018 | 2019 | 2020 | 2021 | paur msmkeHus
UYwucras npuObLIIH 660,0 665,5 671,8 673,6 676,4 1
OmnepanroHHast IPUOBLIH 600,6 698,3 751,6 691,4 712,3 2
JlobGaBjIeHHAass CTOMMOCTE 4373,8 | 3412,0 | 1622,0 | 2671,8 | 4384,0 3
Beipyuka 0T nmpoask HOBOH MPOIYKITHH 1489,0 1038,0 | 948,0 | 1135,0 | 1300,0 4
KonnuecTBO MaTeHTHBIX 3asBOK 24 24 23 21 21 5
f(agpaTH Ha pa3pabOTKy HOBBIX IMPOIYK- 1015 74,0 68.3 64,5 72.6 6
Cymma unaBecturmii B HIOKP 157,0 120,6 112,8 102,8 123,6 7
3arpaThl Ha BHEIpPEHHE, aﬂanTauHV}o u 418 371 289 225 234 8
YCBOCHHUE 3apyOe)KHBIX TEXHOJIOTHIA
WHBecTHLIMK B OCHOBHBIC CPEICTBA U 96,5 90.7 87.2 86.5 88.3 9
HeMaTepHaJbHbIC AKTUBBI
YHCIIeHHOCTh ~ MepCOHaa, 3aHATOro
HUOKP 46 46 45 44 44 10
3arpathl Ha OIUIATY Tpya 51,9 52,5 50,5 49,9 51,1 11
3arparhsl Ha TOILUIUBHO-3HEPreTHYECKHE 3118 3036 2832 2912 297.4 12
pecypesl
3aTpathl Ha ChIpbe, MaTepHalbl, MOJTY- 828.8 729.9 707.8 683.4 718,2 13
(abpHUKaTHl 1 KOMIUICKTYIOIIHE

Uctounuk: aBTopckast pazpaboTka Ha ocHOBe JaHHBIX [111.

2. OnpenenuM NpupoCThl 3HAYEHUH MTOKa3aTene,
MPE/ICTaBICHHBIX B Talnuie 2, 3a MepHoasl BPEMEHU
Ir-Ty, Ts-To ., To-Tha (2018-2017, 2019-2018,

2020-2019, 2021-2020): oTHOIIEHUE 3HAYCHUS TTOKa-
3atessl MOCIEAYIOIIEro roja K 3HaYCHHUI0 MMOKa3aTels
npeAbIayIiero rojaa (tadbmuua 3).

Tab6muua 3.

IIpupoct 3Ha4yeHuii nokasareJieil kpurepus 3¢dexruBHoctu paspurus I

OTHolIIeHNE 3HAUCHUS TTOKA3aTeNsl MOCIEYIOIIEro rojia K | DTaloHHBIH
INokazarens 3HAYEHHIO TIOKA3aTeN sl OPEIbIIYIIEr0 roaa paHr JBIKE-

2018/2017 | 2019/2018 | 2020/2019 | 2021/ 2020 HUs
Yucrast nprObLIbL 1,0083 1,0096 1,0027 1,0040 1
OrnepanroHHas IpUObLIL 1,1626 1,0765 0,9199 1,0302 2
JlobGaBjeHHAss CTOMMOCTD 0,7801 0,4754 1,6472 1,6408 3
Belpyika oT npoza HOBOH mpo- | 6q7 0,9132 1,1973 1,1453 4
AYKIMH
KonuuecTBO MaTEHTHBIX 3asBOK 0,9905 0,9448 0,9104 1,0249 5
3arpaTel Ha pPa3pabOTKy HOBBIX 0,7285 0,9229 0,9449 11253 6
MPOJIyKTOB
Cymma nnBectunnii B HUIOKP 0,7680 0,9345 0,9115 1,2022 7
3aTpaTel Ha BHEApEHHE, ajanTa-
U0 M YCBOCHHE 3apyOeKHBIX 0,8861 0,7786 0,7786 1,0400 8
TEXHOJIOTHI
VusecTniumit B OCHOBHBIC CPEA- | g0 0,9612 0,9919 1,0209 9
CTBa U HEMATePHAJIbHBIE AKTUBBI
YuCIIeHHOCTh TMEepCoHaa, 3aHs-
roro HIOKP 0,9941 0,9879 0,9800 0,9882 10
3aTpaTsl Ha OIJIaTy TPyAa 1,0118 0,9613 0,9885 1,0234 11
3arpaThl Ha TOIUIMBHO-YHEPTETH- 0,9737 0,9328 1,0283 10213 12
YEeCKHE PECYPChI
3arpaThl Ha ChIpbE, MATEPUAIIBI,
oty padpuKaThl M KOMILICKTYIO- 0,8806 0,9697 0,9656 1,0508 13
e

HcrodHuk: aBTOpCKas pa3pab0TKa Ha OCHOBE TaOIHIIBI 2.

3. OnpenenuM 3HaYCHUS TEMIIOB H3MEHEHMsI IPUPOCTOB 3HAUCHUH MoKasartesneit 3a nepuoasl 13-T1, T4—1>,
vy Tn—Th2 (2019-2017, 2020-2018, 2021-2019): oTHOIIEHHE TOCIEAYIOIIETO 3HAYEHHUS TPUPOCTA MTOKA3aTENS K
NpeABIAYIIEMY 3HAYEHUIO TpUpocTa (Tabnuia 4).
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Tabmauma 4.

TeMnbl H3MeHEHHS] IPUPOCTOB 3HAYEHNI MoKa3aTeJieil kpuTepus d¢pdexTuBHocTH passuTus 1111

OTHOIICHHUE TTOCTICAYIOLIETO 3HAYCHHS IPH- | DTallOH-
Ioka3zarensb pocra nmokasaresist K MpeAblayIeMy 3Haue- HBIA paHT
HHIO TIPUPOCTA JIBHIKCHHS

Yucrast mpubbLIh 1,0013 0,9932 1,0013 1
OnepanroHHas IPUOBLIb 0,9259 0,8545 1,1199 2
JlobGaBjeHHAss CTOMMOCTD 0,6094 3,4650 0,9961 3
BeIpyuka 0T Impojax HOBOH IPOYKIUH 1,3099 1,3112 0,9566 4
KosuecTBO NaTeHTHBIX 3a5IBOK 0,9539 0,9636 1,1258 5
3arpaTsl Ha pa3paboTKy HOBBIX ITPOJYKTOB 1,2668 1,0239 1,1909 6
Cymma nnBectunmii B HUOKP 1,2169 0,9753 1,3190 7
3aTparsl Ha BHEIpEHHE, AIANTALHIO U YCBOCHHE 0,8787 1,0000 1.3357 8
3apyOeKHBIX TEXHOJOTHI
WHBecTHLINK B OCHOBHBIC CPEICTBA M HEMATEPH- 1,0223 1,0319 1,0292 9
AIIbHBIC AKTHBBI
YucneHHocTh nepconaa, sanstoro HUOKP 0,9938 0,9920 1,0084 10
3arpathl Ha OIUIATY TPyJa 0,9501 1,0283 1,0353 11
3aTpathl Ha TOIUTUBHO-IHEPTETHYCCKHIE PECYPCHI 0,9580 1,1024 0,9932 12
3arpaThl Ha ChIpbe, MaTepHaibl, monayhadpu- 1,1012 0,9957 1,0883 13
KaThbl i KOMIUICKTYOIINE

Hcrounuk: aBTOpCcKas pa3paboTka Ha OCHOBE TaOJIHUIIBI 3.

4. Vcnonp3ys naHHBIE TaOMUIIH 4, onipenenuM (GpakTHIeCKUi paHT MoKa3aTeineil, BXOIIIMINX B COCTaB KPHTe-

pust ¢ dexruBHOcTH passutus 111 (Tabmmma 5).

Tab6muma 5.

OnpeneneHue pakTHYECKOr0 paHra ABHKeHHUs NMoka3aTeseil kputepus 3¢ dexrusHoctu pasputus I1I1 Ha
OCHOBE TEMIIOB H3MEHEHHs1 X IPHPOCTOB

. Temn npupocra 1 pakTHUECKHIA paHT MOKa3aTelieil KpUTepust
HopmatusHbIii paHr
N TeMII (baxTnye- TEMII dbaxTnye- TeMI (axTnye-
JIBIDKEHUS TTOKa3aTeneit . . .
IPUPOCTa | CKUil paHr | mpupocTa | CKuil paHr | mpupocTa | CKuHM paHTr
1 1,0013 6 0,9932 9 1,0013 10
2 0,9259 11 0,8545 13 1,1199 5
3 0,6094 13 3,4650 1 0,9961 11
4 1,3099 1 1,3112 2 0,9566 13
5 0,9539 9 0,9636 11 1,1258 4
6 1,2668 2 1,0239 6 1,1909 2
7 1,2169 3 0,9753 12 1,3190 1
8 0,8787 12 1,0000 7 1,3357 3
9 1,0223 5 1,0319 4 1,0292 8
10 0,9938 7 0,9920 10 1,0084 9
11 0,9501 10 1,0283 5 1,0353 7
12 0,9580 8 1,1024 3 0,9932 12
13 1,1012 4 0,9957 8 1,0883 6
HcTtounuk: aBTopckast pazpaboTka Ha OCHOBE TaOJIUIIBI 4.
6x402
K, .=1- = = -0,406
13x(13° -1
6x442
K, ,=1-—""2-_0159
2184
6x380
K, 5=1-——"=-0,044
2184
4 x40
K =-0,026

:1——
T 13x(13-1)
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B 4x43 — 0103

1
_4x40

une2

=1

unel ~

=-0,026

_ (1-0,406)(1 — 0,026)

I/Inannl = 4 = 0,218
1-0,159)(1 -0,103

I/Inannz = ( )4( ) = 0,189
1-0,44)(1—-0,026

I/Inannz = ( )( ) = 0,233

4

5. Hanee, ncnone3ys dopmynsl (2)—(4), paccuntaeMm 3HaueHHS KOA(POHUIMEHTOB PAHTOBOH KOPPEIIIHN
Crimpmena (Kome) 1 Kennana (Kyu) 1 mHTETpaibHOTO mokasarens sddexrusroctr passutus I (MI10y;) nist
pa3auyHbBIX epruooB. [Ipu 3TOM mepBBIil ePHO BKIIOYAET CBEPCTKY 3HAUCHUH mokasaTeneit 3a 2017-2019 rr.,
BTOpOii — 32 2018-2020 rr. n Tperuii — 3a 2019-2021 rr. cOOTBETCTBEHHO.

CBeJieM IOJTyYCHHBIC Pe3yJIbTaThl B TAOIHUIYYy 6 U 0TOOpa3uM UX rpadudecku Ha pUCYHKE 5.

Tab6nuua 6.
3navenus K03¢pPpuuneHToB Komur, Kuns
W MHTErpajbHOro nokasareis dgpdexrusnocru paspurus I (HI13mn)
Howmep nepuoaa (roer)
HaunmMenoBanue nokasarens 1 2 3
(2017-2019 rr.) (20182020 rr.) (20192021 rr.)
Kotk -0,104 -0,159 -0,044
Kuns -0,026 -0,103 -0,026
WIISIII 0,218 0,189 0,233

HcrovHuk: aBTOpCKas pa3paboTka Ha OCHOBE PacyeToB.

Kak BugHO U3 TaOIUIB! 6 U pUCYHKA 5, B COOTBETCTBHH C pa3padOTaHHEIM KpuTepueM 3()(HEeKTHUBHOCTH pas3-
Butus I1I1 B mepuox ¢ 2017 mo 2021 r. MHTETpambHBIN MOKa3aTedbh d3PPEKTUBHOCTA UMEN Pa3HOHAIIPABICHHYIO
JMHAMHUKY.

0250 - 0,233

0,200

0,150

0,100

0.050 B KoTkn
B Kunus

0,000 = WD

-0,050
-0,100
-0,150

-0,200
Homep meprona (Toaen)

Pucynox 5. — Juuamura xosgppuyuernmos Komer, Kune U unmeepanonozo noxkasamens sgpgpexmugnocmu
pazeumust [T (UT10n1)
HcTOYHMK: TOCTPOSHO 1O TaHHBIM Ta0IJUIIHI O.
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Tak, UHTErpaNbHBINA MOKa3aTeNb d(HHEKTUBHOCTH
ynpaneHust U pazsutus [1I1 HanGombiIero 3HaUYSHUS
(0,233) pmocTur B TpEeTbeM MEPHUOAE, BKIIOYAIOLIEM
cBepCTKy mokazarteneit 3a 2019-2021 roxasl. 310 CBU-
JIETEIBCTBYET O HEKOTOPOM TOBBINICHUA 3P PEeKTUBHO-
ctu ynpasnenus u passutus [1I1 B janHOM nepuose no
CpPaBHEHHMIO C TIEPBBIM IEPUOJOM, BKIIOYAIOIIEM
cBepcTKy nokazateneit 3a 2017-2019 roas! (3HaueHue
HMHTETpaNbHOTO TMoKa3zarenst cocraswio 0,218), u BTO-
PBIM TIEPHOIOM, BKIIFOUAIOIIEM CBEPCTKY IOKa3aTelei
3a 2018-2020 roxp! (3HaYCHUE HHTETPATHHOTO MIOKAa3a-
tens coctaBmio 0,189). OxHako 3HaUCHNE HHTETPANIb-
HOTO TIOKa3aTeJsl BO BCEX TPeX MEePHOAax, OXBATHIBAIO-
mux 2017-2021 roapl, 3HAYMUTEIBHO HHXKE MAaKCH-
MaJbHO BO3MOKHOTO, PABHOTO 1, UTO CBUAETEILCTBYET
0 HHU3KOH 3()()EKTUBHOCTH YIPABICHHUS W Pa3BHTHUS
TII1.

B cooTBeTcTBUM C TpENIOKEHHBIM KpUTEpUEM
a¢dexruBHocTn ynpasnenus: [1I1 u nmpoBeneHHol ee
OIICHKOM MOJKHO TPEAJIONKHUTH CICAYIOIINE PEKOMEH-
JTAIAH, TI03BOJIIIONINE CyOBEKTY XO3SHCTBOBAHHSA J0-
CTHYB CIICAYIOIIUX PE3YIbTATOB:

1. YBenuueHne 4uCTOM M ONepanrOHHOU
MpUOBUTH 32 CUET MOBBIICHUS 3QPEKTUBHOCTH U WH-
HOBallMOHHOCTHU pa3BuTus I1I1.

2. CoxkpalleHre YJHEProeMKOCTH U MaTepu-
aJIOEMKOCTH BBIITYCKAEMOU MPOIYKIIUH 32 CUET YBEJHU-
YEeHUs 3aTpaT Ha Hay4HO-HCCIIEOBATEIbCKUE PabOThHI
Y BHEJIPEHHE HOBBIX TEXHOJIOTHI B MPOIIECC MPOU3BOI-
CTBa.

3. YBenudueHne MIPOU3BOTUTECITHHOCTH
TpyaAa 3a cdeT Ooyee OBICTPOrO POCTa MHBECTHUIHU U
pacxonoB Ha HUOKP.

4, CHmkeHHEe CceOEeCTOMMOCTH TIPOH3BOJ-
CTBa MPOAYKIMU Ha OCHOBE oOecIeueHust pocTta Oornee
OBICTPBIMH TEMIIAMH PE3YIIBTATOB TPOWU3BOJICTBA IO
CPaBHEHHIO C 3aTpaTaMH.

Takum oOpa3om, pa3paboTaHHas METOJUKA
orenku 3 dexruBHocTy passurus [1I1 ¢ ucnosp3oBa-
HUEM JMHAMHYECKON CHCTEMBl IMOKa3aTelei MO3BO-
JSIET U3MEPsITh APPEKTHUBHOCTD IEJICHANPABICHHON
JIEATEbHOCTH B IMHAMUKE U C YIETOM TEeHJCHIIUH pa3-
BuTHs 3KoHOMHKH [1I1, a Takke 000OCHOBaHHO IMOIXO-
JUTH K pa3pabOTKe MEXaHU3MOB JOCTHKCHHS ITOCTaB-
JICHHBIX IIeTIeH Pa3BUTHA B COOTBETCTBUH C HPEIIIO-
JKCHHBIM KpUTepreM 3P PEeKTHBHOCTH.

JJis moCTIKEHMsI BBIICHA3BAHHBIX TEJICH pa3BH-
THSI CyOBEKTOB SKOHOMHYECKUX OTHOIICHUH HE0OXO0-
IMMO 00€ECITEUHTh:

—  BBIJIEJIEHHE MHOT000pAa3ust 2JIEMEHTaPHBIX 3a-
Jlay, TOoJIy4aeMbIX JEeKOMIIO3UIMEN MoKa3aTeneil Kpu-
Tepust 3QHEKTUBHOCTH Ha TI0J[33]1a49d B COOTBETCTBHH
C OCHOBHBIMHU JTallaMH IPOW3BOJCTBEHHO-XO3Si-
cTBeHHOM nestenbHOcTH [T (cHaOXeHUe, MTPOU3BO/I-
CTBO H COBIT), TI0 MPH3HAKY PECYPCHOTO OOeCIeUeHUs
(MaTepHanbHO-TEXHUYECKOT0, (PHMHAHCOBOTO, Kaapo-
BOT0O U MH(POPMALHMOHHOTO), IO YPOBHSAM YIIPABIICHH
(MHCTUTYIIMOHABLHBIN YPOBEHbB, YIIPABICHUECKUH YPO-
BEHb, TEXHUYECKUI YPOBEHb U YPOBEHb KOHKPETHOTO
paboTHHKA), W IO 3TalaM YHPABICHYECKOTO ITMKIIA
(mporHo3upoBaHWe, TUIAHUPOBAaHWE, OpraHU3aIus,
aHaIM3 | Jp.);

— pa3pabOTKy  OpraHHM3alMOHHO-3KOHOMHYE-
CKOTO oOecrieueHHsl PELICHUs] BBIACICHHBIX 3ajad,
BKJIIOYAIOLIETO COBOKYIMHOCTh METOAOB, IPUEMOB,
CIIOCOOOB pacmpesieNieHns] pecypcoB (MaTepuaibHBIX,
(DMHAHCOBBIX, TPYAOBBIX U JIp.) B MPOCTPAHCTBE U BO
BPEMEHU U peau3yIONUXCs COOTBETCTBEHHO B CTPYK-
Type U CTpaTeruH.

Heo6xonmnmo 0co60 mOg4epKHyTh, YTO IPH pas-
paboTKe HampaBlIeHWHA IMOBBHIMICHUS Y(PPEKTHBHOCTH
ynpasnerus [1I1 HeoOX0ANMO yIUTHIBATH €TO BIUSHHAE
Ha TIOKA3aTeNH, XapaKTepU3yoUme (UHAHCOBBIE pe-
3yNbTaTHl ¥ 3PPEKTUBHOCTH TPOU3BOICTBEHHO-XO035TH-
CTBCHHOM JESTENHHOCTH CYOBEKTa XO35CTBOBAHHSI.

3akarouenne. Takum oOpasom, peanuzanus d¢-
¢exruBHOTrO ynpasienusi [1I1 BkitouaeT MOCTaHOBKY
CTpaTEerMUeCcKON IeNIu U ONpejiesieHHe 3afay ero pas-
BUTHS, BbIIEICHHE QYHKIMH ¥ pa3pabOTKU KpUTEpHEB
(G QEKTUBHOCTH NESATENBHOCTH CYyOBEKTa XO3SHCTBO-
BaHMs, (GOPMHUPOBAHHE OPraHU3ALMOHHO-3KOHOMHYE-
CKOTO 00€CIeUeHNUs TOCTIKEHNS TIOCTAaBICHHOH cTpa-
TETMYECKOH IIeJM B COOTBETCTBHHU C pa3pabOTaHHBIMHU
KPUTEPUSIMH U BBIACIECHHBIMHU 3aiadamu. Pa3paboran
kpurtepwuii 3¢pPexruBHOCTH passutus [1I1 ¢ ucmons3o-
BaHMEM AWHAMUYECKOH CHCTEMBI ITOKa3aTelel, KOTo-
pBIIl TIO3BOMSIET M3MEPATh 3(GPEKTUBHOCTH IEJIEHA-
MIPaBJICHHOMN JESATENbHOCTH B JUHAMHUKE M C y4ETOM
TEHJCHIMH pa3BUTHSI CYOBEKTa XO3IHCTBOBAaHUS, a
TaKke 000CHOBaHHO TTOIXO/IUTH K pa3paboTke opraHu-
3alIMOHHO-?)KOHOMHMYECKOTO 00eCHeueHus OCTHKe-
HUS TIOCTABJICHHBIX IieNIeil pa3BUTHS B COOTBETCTBUU C
TIPEATIOKEHHBIM KpuTepueM. B cooTBeTcTBHE C Tpea-
JIOXKEHHBIM KpuTepreM 3()(eKTHBHOCTH YNpaBICHUS
[T 1 npoBenEeHHON €€ OLEHKOH MOKHO IMPENJIOKUTh
CIIeIyIOIINEe PEKOMEHJANH, TI03BOJIIONINE CYOBEKTY
XO35HCTBOBAaHMS JOCTHYB CIEAYIOIUX PE3yIbTaToB:
YBEIMYEHHE YHCTOH M ONEpalMOHHOM NpuOBUIM 3a
CYeT MOBBIMEHUS 3(GEKTHBHOCTH ¥ MHHOBAIIMOHHO-
ctu passutus I1I1; cokpalenue sJHEProeMKOCTH U Ma-
TEPHUATIOEMKOCTH BBIITYCKaeMOH MPOIYKIMHM 33 CYET
YBEJIMYEHHUS 3aTpaT Ha Hay4YHO-HCCIEI0BATEIbCKHE
paboTel U BHEIpEHHE HOBBIX TEXHOJIOTHH B IpoIecc
NPOM3BOJCTBA; YBEIWYCHHE IPOU3BOAUTEIBHOCTH
TpyJa 3a cdyer Oosiee OBICTPOrO pOCcTa MHBECTULIMH U
pacxonos Ha HUOKP; cHmkeHue ce0eCTOMMOCTH TIPO-
M3BOJICTBA MPOJYKINK Ha OCHOBE 00ECIIeYeHNs pocTa
Oosiee OBICTPHIMH TEMIIAMH PE3YJIbTATOB HPOU3BOJI-
CTBa IT0 CPABHEHUIO C 3aTPaTaMH.
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Human health should be considered as a multifaceted concept that implies the physiological, psychological
well-being and social adaptation of a person. In elderly and senile patients, the manifestation of many diseases of
the organs and tissues of the mouth is associated both with the natural aging processes of the body and with the
presence of diseases of the internal organs. There is no doubt that the combination of existing diseases reduces the
quality of life of elderly and senile patients and contributes to their social isolation.

Keywords: gerontology, dentistry, quality of life, dental health, dental questionnaires

Over the past century, a steady trend of population
aging has formed in the world. Some authors argue that
this process is a consequence of a decrease in the birth
rate, an increase in the death rate of people of working
age and, as a result, an increase in the population of el-
derly and senile age [1]. Other scientists attribute the
natural aging of the population to an increase in life ex-
pectancy, which was facilitated by the progress of sci-
ence and reforms in the health care system, allowing
early diagnosis and treatment of somatic diseases,
which to this day are the main cause of death in the pop-
ulation. The health of organs and tissues of the mouth
is an important part of human health as a whole, when
this conceptual concept is considered not only as the
absence of a particular disease, but rather as the pres-
ence of an optimally functioning organism, psycholog-
ically and socially adapted in society [3]. Dental care
elderly and senile age has a number of features. In this
category of patients, it is difficult to find preserved den-
titions. Most teeth have previously been treated for car-
ies and its complications. It is quite difficult to reliably
determine whether a tooth is intact or not, since most of
the remaining teeth at this age are covered with artifi-
cial crowns. It is in patients of the older age group that
root caries prevails over crown caries and, according to
a number of authors, the frequency of this pathology is
about 80% [2]. ].Along with caries and its complica-
tions, the number of patients suffering from periodontal
diseases also increases with age. At the same time,
along with inflammatory forms caused by the presence
of general somatic diseases, there is an increase in dys-
trophic forms associated with the development of invo-
lutive processes in an aging organism [1]. As a result of

the high prevalence of diseases of the organs and tissues
of the mouth, by the age of 60, patients are missing up
to half of all teeth, and further the process of tooth loss
is aggravated [4, 5]. Conducted studies of the dental sta-
tus of elderly and senile patients have shown that the
frequency of complete absence of teeth is 28 .9% in the
elderly and 43.3% in the elderlyl [5, 6]. In elderly den-
tistry, the manifestation of many diseases of the organs
and tissues of the mouth is associated with the presence
of diseases of the internal organs. According to the lit-
erature data, diseases of the cardiovascular system oc-
cupy the first place in the structure of the incidence of
elderly and senile people. This is followed by a group
of oncological diseases, diseases of the nervous system,
musculoskeletal system, gastrointestinal tract and res-
piratory organs [1]. The incidence of elderly and senile
people has a number of significant features. One of
them is polymorbidity - the presence of two or more
long-term chronic diseases in a patient. Also, when
providing medical care to the elderly, it is necessary to
take into account their special psychological state and
social status. Together, these factors quite often destroy
constructive communication between a medical profes-
sional and an elderly patient, which is so necessary in
the process of diagnosing, treating and rehabilitating
patients of this age group in order to obtain a stable pos-
itive result. Partial or complete absence of teeth entails
dissatisfaction with appearance, embarrassment when
smiling , laughing or talking, inability to eat favorite
foods, inability to taste, speak or swallow. All this sig-
nificantly complicates the daily activities of a person,
negatively affects social behavior and self-confidence
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[7, 8]. There is no doubt that the combination of exist-
ing diseases, both dental and somatic, reduces the qual-
ity of life of elderly and senile patients and contributes
to their social isolation. One of the main factors that de-
termine the quality of life is persistent chronic pain. It
negatively affects the emotional, physical and eco-
nomic state of a person, disrupting the rhythm of his
daily life. People are more likely to stay at home, avoid
meetings with friends and family members, worry
about their health status and constantly consult with
doctors [3]. as an autonomous anatomical structure as-
sociated with the body is very conditional. Proceeding
from this provision, studies of assessing the state of
dental health are based on subjective information - pa-
tient complaints and objective information - examina-
tion results, data from clinical and laboratory studies [2,
3, 7, 8]. Rarely evaluate indicators such as an open
smile, free laughter, conversation, not overshadowed
by bad breath, the ability to eat your favorite food in a
public place. The relationship between dental health
and possible insomnia, nausea, headache, and over-
weight is even less often assessed [7, 8]. An analysis of
the state of dental health in terms of assessing the qual-
ity of life can help resolve many issues of organizing
dental care for the elderly and senile population. By
studying the criteria for assessing the quality of life, it
is possible not only to improve oral health, but also to
improve the quality of medical care and the level of
well-being of people. A correctly selected question-
naire for assessing the quality of life will make it pos-
sible to accurately assess violations in the state of health
of patients, more clearly present the essence of the clin-
ical problem, determine a rational approach to treat-
ment, and evaluate the results of work in terms of pa-
rameters that are at the junction of the scientific ap-
proach of a specialist and the subjective point of view
of the patient.

[9]. People of elderly and senile age can be called
a socially vulnerable group of the population. The main
criteria determining social insecurity are a low level of
monthly income, a restriction in the provision of social
benefits in the provision of dental care, the impossibil-
ity of regular visits to the dentist as a result of the pres-
ence of general somatic diseases or territorial remote-
ness from the dental clinic. Therefore, during the period
of demographic instability, medical care for people the
elderly can and should be considered as one of the pri-
ority areas of the modern health care system.

Findings.

In the course of the study, it was found that older
people who continue to work, live in families, have an
average and high average monthly income, lead an ac-
tive lifestyle, initially had higher quality of life indica-
tors than people who do not work, with low incomes,
lonely and forced to lead a passive lifestyle.

It is concluded that the analysis of the state of den-
tal health in terms of assessing the quality of life can
help in solving many issues of organizing dental care
for the elderly and senile population. By applying qual-
ity of life criteria, not only can oral health be improved,
but the quality of care and well-being of older people
can also be improved.
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Abstract

Awareness of the population about parasitic diseases found in the territory of the Republic of Azerbaijan is
insufficient. Most people are aware of only some parasitoses. It should be noted that about 32 types of intestinal
helminthiases and 15 intestinal protozoa are found on the territory of the Republic of Azerbaijan. Therefore, it is
advisable to periodically conduct sanitary and educational work among the population, including parasitosis.

AHHOTALUA

PC3YJ'ILT3TBI IIPOBCACHHBIX PICCJ'IeZ[OBaHI/Iﬁ IIOKa3bIBAaKOT, YTO I/IH(I)OpMI/IpOBaHHOCTL HacCeJICHUA O Imapasurap-
HBIX OOJIE3HAX, BCTPEUAIOIINXCS Ha TepPUTOPUH A3epOaifkaHckoi PecyOmmky HemoctaTouHa. BoimbIIHCTBO
J'IIOI[Gf/i HUMCIOT MPCACTABIICHUC JIMIIb O HEKOTOPBIX Mapa3snuTo3ax. HpI/I 3TOM H606XO,I[I/IMO Y4€CThb, YTO HA TEPpHU-
Topun AzepOaiimkanckoil PeciyOmuky BcTpeyaroTest OK0JI0 32 BUAOB KUIICYHBIX TEIIBMIHTO30B U 15 KUIIEYHBIX
mpoT030030B. [ToaToMy, enecoobpa3Ho NepruoINIeCcKH MPOBOIUTE CPEAH HACETICHHUS CAHUTAPHO-TIPOCBETUTEIb-
CKHUe pa6OTLI, B TOM YHCJIE U 11O TapasuTo3aM.

Keywords: parasitosis, awareness, population survey
KuroueBble ciioBa: TTIapasruToO3kI, I/IH(I)OpMI/IpOBaHHOCTB, OITPOC HACEIICHUA
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Cpenu (pakTOpOB, OTPHUIIATEIHPHO BIHSIONINX Ha
3/I0POBBE HACEJICHMS, MapasHTapHbIC OOJIE3HH 3aHH-
MaroT 0c000€e MECTO CPEAN MHOTHUX CTPaH MUPA, B TOM
yuciie U B AzepOaiipkanckoit Pecniyonuke. Ha teppu-
Topun A3sepOaiikaHckoit PecriyOnuku BeTpeuaercs
OKOJIO0 32 BUIOB KHIIEYHBIX I'€JIbMHUHTO30B U 15 ku-
HIeYHBIX MPoT030030B. lllupokoe pacmpocTpaHeHUE
TeJIbMHUHTO30B U UX 3HAYUTEIBHOE BIHUSHUE HA 3/10PO-
BbE HACEJICHUS, 0COOCHHO AeTeil 00S3BIBANIO OpTaHEI
3/[PaBOOXPAHEHMUS PE3KO YCHIIUTH PabOTy 10 0340POB-
JICHHUIO HACEIIEHUS OT TeNIbMUHTOB [2, 5, 6]. IloaTomy,
6oppba 1 MpohUITaKTHKA C ITUMHU OOJE3HAMHU OCTAETCS
OJTHO M3 IPHOPUTETHBIX 3a/1a4, CTOSIINX TIEpe]] Opra-
HaMU 3/ipaBooXxpaHeHust pecrryonuku [1, 3, 4]. lns pe-
IICHHUS 3TOH MpPOOJIEMBI BayKHBIM BOIIPOCOM SIBJISIETCSI

CBOEBPEMEHHAsl 00paIllaeMOCTh HACEICHHS K Bpady 110
MOBOJly TUArHOCTUKH U JICUCHHUS IApa3uTapHbIX O0e3-
Heit [2, 7].

YuuThiBas BeIIECKA3aHHOE, HAMHU OB NPOBENIEH
ompoc cpeau 2670 yenoBek pa3HOTo Bo3pacTa, mpodec-
CHH, 110J1a U T.JI.

Bospact ompomenHsix konebaics or 18 o 76
ner. Jlns ompoca MCMoib30BaIM 12 mapasuTo30B,
Hauboliee YacTO BCTPEYAIOIIUXCS CPEIH HACETCHUS
Azepbaiimkanckoit Pecrryommkn. U3 HEUX 2 mpocreii-
mux (1amMOar03, Omactonwcto3) U 10 reTbMHHTO30B
(ackapmmo3, sHTEpOOHO03, TpHXOLEedae3, CTPOHTWIOHU-
J103, THMEHOJICITH/I03, 9XMHOKOKKO03, aHKHJIOCTOMH/I03,
TEeHHApUHXO03, TPUXOCTPOHIHIION 103, (aciuoes). Pe-
3yJIBTaThl ONpOCa MPUBEAEHHI B Tabnune 1.

Tabuumna 1

HH(l)OpMHpOBaHHOCTL HaCCJICHHUS O PA3HBIX MMAapa3uTo3ax

[Tapa3uTo3sl Yuco nuil, UMEIoNUX HH(OopMaIuio o mapasuTosax, n=2670
Aoc. P%+=mp%
JIamo6m03 953 35,69+0,93
Brnacronucros 29 1,09+0,20
Ackapuos 1810 67,79+0,90
OHTEepoOuno3 1159 43,41+0,96
Tpuxouedanes 475 17,79+0,74
CTpOHTHIION 103 102 3,82+0,37
TI'umenonenumo3 72 2,70+0,31
DXHUHOKOKKO3 1039 38,91+0,94
AHKHIOCTOMHI03 85 3,18+0,34
TeHnapuHx03 216 8,09+0,53
TpuxocTpoHrmI0N103 19 0,71£0,16
dacnuones 16 0,60+0,15

Cpenu ompomieHHBIX Tfoae 35,69+0,93% umeno
uadopmanuio o ysmoimose, 1,09+0,20% denoBek — o
6nacromucrose, 67,79+0,90% omnpomeHHBIX HHPOP-
MHpoOBaHO 00 ackapupmose, 43,41+1,96% - 06 sHTEpO-
omose, 17,79+0,74% - o Tpuxouedanese, 3,82+0,37%
UMeIo HH(QOPMAIIHIO O CTpOHTIIona03e, 2,70+0,31% -
o rumenosienuase, 38,91+0,94% - 00 >XHHOKOKKO3E,

3,18+0,34% - 06 anxmimocromumose, 8,09+0,53% - o
teHnapunaxose, 0,71+0,16% - TpuxocTpoHruiIonnose,
0,60+0,15% - o dacmmonese.

Kpowme toro, Hamu ObLiTa MpOaHATU3UPOBAHHO WH-
(hopMaTHBHOCTH HACEIICHUs MApa3UTO3aMU B 3aBHCH-
MOCTH OT Bo3pacTa (Tabiuma 2).
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Tabanma 2
WHpOPMUPOBAHHOCTL HACEJIEHHMS O IIAPA3UTO3aX B 3aBUCHMOCTH OT BO3PacTa
Bospact
14-17 18-40 41-60 61 u BoIE F CB®
[Mapa3suro3st n=368 n=1094 n=816 n=392 D (95% JTI)
Aoc. Aoc. Aoc. Abc.
P%+mp% P%+mp% P%+mp% P%+mp%

Ts6samos 53 434 355 111 F=40,377 | C®»B=4,35
14,40+1,83 | 39,67+1,48 | 43,50+1,74 | 28,3242,08 | p<0,001 | (4,07-4,63)

BriacTomeTo B 29 B 3 F=14,517 | C®B=1,61
2,65+0,49 p<0,001 | (1,32-1,90)

Ackapros 164 769 621 256 F=44,278 | C®B=4,75
44,57+2,59 | 70,29+1,38 | 76,10£1,49 | 65,31+2,39 | p<0,001 | (4,47 -5,03)

SHTepobHo3 96 481 381 201 F=20,378 | CD®B=2,24
26,09+£2,29 | 43,97+1,50 | 46,69+1,75 | 51,2842,52 | p<0,001 | (1,95-2,53)

Tpuxonedares 8 244 158 65 F=27,711 | C®B=3,02
2,17+£0,76 | 22,30+1,26 | 19,36+1,38 | 16,58+1,88 | p<0,001 | (2,74-3,31)

Crponriono3 B 75 21 6 F=17,683 | C®B=1,95
6,86+0,76 2,57+0,55 1,5+0,61 p<0,001 | (1,66-2,24)

LTV T— B 36 28 8 F=4,706 C®B=0,53
300+0,54 | 3,43£0,64 | 2,04+0,71 | p=0,003 | (0,23-0,82)

A XIHHOKOKKO3 90 451 300 198 F=20,391 | C®B=2,24
24464224 | 41224149 | 36,76+1,69 | 50,51+2,53 | p<0,001 | (1,96 2,53)

AHKHTOCTOMIIO3 B 36 28 21 F=6,180 C®B=0,69
3,29+0,54 3,43+0,64 5,36x1,14 | p<0,001 | (0,40-0,98)

Tenmapnixos 4 109 63 40 F=20,892 | C®B=1,21
1,09+0,54 | 9,96+0,91 | 7,7240,93 | 10,20+1,53 | p<0,001 | (0,92 —1,50)

TOHXOCTDORI IS B 5 12 2 F=3,529 CDB=0,40
puxoctp 0,46+020 | 147+042 | 051+036 | p=0,014 | (0,10 0,69)
Dacumones B B 14 2 F=8,805 C®B=0,98
1,72+0,46 0,51+£0,36 | p<0,001 | (0,69 1,27)

Kak BuaHO M3 Tabnuibl, MHGOPMHUPOBAHHOCTH
HACEJICHHUs O TIapa3uTo3ax B 3aBUCHMOCTH OT BO3pacTa
pasmmuaercsa. Cpelu IIKOJEHUKOB 3TOT IIOKA3aTelb
TS IIMOITHo3a cocTaBisiet 14,40+1,83%, cpenu mum B
Bo3zpacte 41-60 net —43,50+1,74%, a y aun crapmie 61
rojga — 28,32+2,08%.

HNudopmanueii o OxacTonucToze 00IaAaI0T JIUIIIH
mvna B Bozpacte 18-40 et (2,65+0,49%). Io cpaBHe-
HHIO C JIPYTUMHU WHBa3HsMH Ooubllei MHpopMarmeit
HaceyieHne o0yamaeT 06 ackapuaose u, mocie He€, 00
sHTepobuo3e. Hanpumep, cpenu il B Bozpacte 14-17
ger wuHbopMarmerr 00 ackapumo3e  oOiagaer
44,57+2,59%. Cpenu nur B Bo3pacte 18-40 ner uH-
(hopMHPOBaHHOCTH acKapuaI030M COCTaBHIIa
70,29+1,38%, a osHTepobOmozom — 43.97+1,50%
(p<0,001).

Bonbme Bcex mHGOPMUPOBAHHOCTH STHMHU TEJb-
MUHTaMH OTMEYaeTcsl Cpeau Jull B Bo3pacte 41-60 et
(cootBerctBeHHO  76,10+£1,49% wu 46,69+1,75%;
p<0,001). Cpenu nuir B Bozpacte 61 roa u cTapiie uH-
dbopmammeri 06 ackapugo3e 00JaaCT 3HAYUTEIHHO
OombIire Jitoiei, 4eM 00 3HTepoOH03e (COOTBETCTBEHHO
65,31£2,39% u 51,28+2,52%; p<0,001).

Cpenu neteit ot 14 o 17 ner mHPOPMUPOBAH-
HOCTB Tpuxonedane3zom coctaBuna 2,17+0,76%, B BO3-
pactHoii rpyme 18-40 et — 22,30+1,26% (p<0,001),
cpenu sui B Bozpacte 41-60 ner — 19,36+1,38%
(p>0,05), y mun B Bo3pacte 61 u crapme 16,58+1,88
(p>0,05).

CrenieHp MH(GOPMHUPOBAHHOCTH HACEICHHSA O
CTPOHTHIIOWJIO3¢ 3HAYUTENBHO HIpke. Hampumep,

LIKOJIFHUKM B Bo3pacTe 14-17 jmet He UMeroT 00 3TOM
BO30y/MTElIE JJaKe HE3HAYUTENbHYI0 HHOPMAIHIO. A
cpexu U1l B Bo3pacte 18-40 ner, o0manaromux uHpOp-
Marye, 3TOT rmokasarelb coctasisier 6,86+0,76%. I1o
CJICTyIOLIMM BO3PACTHBIM TPYIIaM pactpe/ielieHue Ta-
koe: 41-60 mer — 2,57+0,53% (p<0,001), 61 rog u
crapure — 1,50+0,61% (p<0,001). B Bo3pacTHBIX rpy1-
max 18-40 ner (3,29+0,54%), 41-60 net (3,43+0,64%)
u B Bo3pacte 61 ron u crapmre (2,04+0,71%) (p>0,05)
CTeneHb HH(POPMUPOBAHHOCTH ITOYTH OJJMHAKOBA.

Wudopmanneit 06 3XMHOKOKKO3€ 00J1a1a0T CpaB-
HUTENIBHO OOJbIIE JIIOJACH, YeEM O TMMEHOJIENUA03e U
CTPOHTHJION03E.

Camas BbICOKasi cTerieHb WH()OPMHPOBAHHOCTH
OTMeYaeTcsi cpell I B Bo3pacte 61 rox m crapiie
(50,51+2,53%) no cpaBHeHuto ¢ rpymmoi 41-60 mer
(36,76+1,69%; p<0,001), rpymmoii 18-40 et
(41,22+1,49%; p<0,001) u c rpymmoir 14-17 ner
(24,46+2,24%; p<0,001).

Wndopmanmeii 00 aHKHIOCTOMHIIO3€ Cpead
ITKOJILHUKOB HUKTO He 00Janain. B Bo3pacTHO rpyrme
18-40 ner undopmarmeii 00 aHKKUIOCTOMUI03€ 00JIa-
naio 3,29+0,54%, B rpymme 41-60 neT 3TOT moka3aTelb
coctaBun 3,43+0,64%. A cpeau iui B Bo3pacte 61 et
u crapme 5,36+1,14% (p<0,001). To ectp, Mo cpaBHe-
HUIO C IPEIBIAYIIUMH BO3PACTHBIMU TPYIIIAMHU HPO-
LEHT MH(POPMUPOBAHHOCTH 3HAYUTEIHHO BEIIIE.

C TeHHapUHXO030M KapTHHA MPEACTOUT He-
CKOJIbKO MHaye. Kak HU cTpaHHO, BO3pacTHAs rpymnmna
14-17 ner obnanaer nHpopMammeit 06 3TOM napasute
(1,09+0,54%). X0Ts 110 CpaBHEHHIO C 3TOH BO3PACTHOM
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rpynmoii B ipyrux rpynmax (18-40 ner, 41-60 net u 61
TOJ ¥ CTapile) MPOUEeHT HHPOPMUPOBAHHOCTH 3HAYH-
TENbHO  BbIIE  (CooTBEeTCTBEHHO  9,96+0,91%,
7,7240,93 u 10,20+1,53%; p<0,001).

Wudopmanneid 0 TPUXOCTPOHIMIIOUI03E CPEIH
IIKOJILHUKOB HUKTO He 001anain. B Bo3pacTHOi rpymme
18-40 ner undopmanmeii 00 3ToM Bo3OyauTene oda-
nano 0,46+0,20%. Cpenu nui B Bo3pacte 41-60 net
cTeneHp HHpopMupoBaHHocTH coctasuia 1,47+0,42%.
A cpenu mur B Bo3pacte 61 et u crapmre 5,36+1,14%
(p<0,001).

U, nakoner; nHGOPMHUPOBAHHOCTh HACENCHHS O
(bacrmoniese mpeCTaBIeHA ClIeIyomuM odpa3om. JIse
Bo3pactHble rpymmsl (14-17 ner u 18-40 ner) o dac-
nuoje3e HUKakod mHpopMaiuei He oOnagamT. A B
rpynne  41-60 sner WHGOPMHPOBAaHHOCTH  BBIIIE
(1,7240,46%), yem B rpymnme 61 roxg u crapuie
(0,51+0,36%; p<0,001).

Cpenu HaceJeHus CTeleHb HHGOPMHPOBAHHOCTH
HaCeJIeHUs Mapa3uTo3aMu Oblila MPOaHATN3UPOBaHA U
B 3aBUCHMOCTH OT 00pazoBaHus. Pe3ymbraTsl 00cieno-
BaHUI1 IpeICTaBICHBI B TabIUIE 3.

Tab6muma 3
WH}opMHPOBAHHOCTH HACEJIEHHS NAPA3NUTO3aAMH B 3ABHCHMOCTH OT 00pa30BaHust
[Mapa3uro3s CPeHHeZZS PR 06][3);((:311]::;146 onl X2 CBo F
0 o,
(n=1136) (n=1056) O3% | p | O%H) | P
TIsMGaHO3 207 294 ((?'4578_ x2=28,72 1,33 F=29,47
18,22+1,15 27,84+1,38 0'71) p<0,001 |(1,15—1,50)| p<0,001
0,31 _ _
BriacTorrcTos 6 18 (0,12 - X%_6’99 0,32 ':__7’03
0,53+0,22 1,70+0,40 077 | P0008 |(0.15-050)| p=0,008
Ackapios 335 683 (é) 2 he-21244 (11;1,015_ F=362,23
29,49+1,35 64,68+1,47 0,27) p<0,001 4,34) p<0,001
SHTEPOOIO3 355 620 ((5)572_ ¥2=167,13 8,25 F=197,02
p 31,25+1,38 58,71+1,52 0,38) p<0,001 |(8,09 —8,42)| p<0,001
S—— 86 336 ((? L0 220699 (11(? 7 |F=254.95
7,57+0,78 31,82+1,43 0,23) p<0,001 0,58) p<0,001
Croronon 13 75 (é) Olé’_ 2=5041| 235 |F=52,80
™ A 1,14£0,32 7,10£0,79 027 | P<0.001 |(218-253)| p<0.001
0,14 _ _
T HMEHOEIH 03 9 56 (0,07 - x2=38,70 1,80 F=40,08
0,79+0,26 5,30+0,69 029 | P<0.001 |(L62-197)| p<0.001
X HHOKOKKO3 151 716 ((5)83677 ¥2=680,16 (‘2-4‘-1’9897 F=1791,0
13,29+1,01 67,80+1,44 0,09) p<0,001 45,09) p<0,001
AHKIIOCTOMILIOS 13 65 ((?,f(?_ x2=40,04 1,86 F=41,52
A 1,14£0,32 6.16:0.74 032 | P00 [(169-203)| p<0.001
TeHHAPMEXOS 61 131 ((?'245_ %x2=33,90 1,57 F=34,95
P 5,37+0,67 12,41+1,01 0'55) p<0,001 |(1,40 —1,74)| p<0,001
TpuUXOCTPOHTHIION- 3 18 (:’(;)02_ x2=17,49 0,85 F=18,88
1103 1,70£0,40 041) | P<0.001 |(0.681,03)| p<0.001
0,13 _ _
Dacunoos 2 14 (0,03 — X%—8,46 0,46 F:10,07
0.1840,12 1,330,35 o5e) | P-0.004 |(028-063)| p=0,002

Kak BuaHO U3 TaOIUIBI, JIHIIA CO CPEAHUM 00pa-
3oBaaneM (18,22+1,15%) o06nagatoT 3HAYUTEIHHO
MeHbIIIe HHpOopManuel o TIMOIH03e, YeM JIHIA C BBIC-
M obpasoBanueM (27,84+1,38%; p<0,001).

HNudopmanueit o Omactorucrose obnamaer B 2
paza OoJybllle JHUIl C BBICIIUM OOpa3OBaHHEM
(1,70+£0,40%), 4eM JHIl CO CpPeIHUM OOpa3OBaHUEM
(0,53+0,22%; p<0,001).

CreneHbr WHQOPMHUPOBAHHOCTH aCKapUI030M M
CpPEIIH JIHII CO CpeaHuM obpa3oBanueM (29,49+1,35%),

U Cpelu JIHII ¢ BEICIUM obpazoBanueM (64,68+1,47%;
p<0,001) Oputa BhIcOKa. HO Kak BHIHO W3 TaOJHUIIBI,
CpeJv JIHII C BBICIIMM 00pa30BaHUEM, ITOT MOKA3aTel b
BBIIIIE.

AmHanornvHasi KapTuHa HaOJII0[ANIACh U C YHTEPO-
61o030M (cooTBETCTBEHHO 31,25+1,38% u
58,71£1,52%; p<0,001).

O Tpuxoredanese M0 CPaBHESHUIO C ACKAPUI030M
u 3HTepoOno3oM wuH(popMarueir obiaamganu MeHbIIe
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mojei. 31ech TakkKe MoKa3aTelb Y JIHII C BRICIIHM 00-
paszoBanueMm Boimie (31,82+1,43), yem y Jmit co cpen-
HUM oOpaszoBanueM (7,57+0,78%; p<0,001).

Wudopmanueil o CTpOHrmIION03€ JIUIA CO Cpell-
HUM oOpazoBanueM (1,14+0,32%) obnanaror B 5 pa3
MEHBIIIC, 4YeM JHMIa C BBICIIUM OOpa30BaHUEM
(7,10+0,79%; p<0,001).

Emé menbie nronu obnamaoT wHGOpMAIMEd o
rumeHonenuao3de (coorBercTBeHHO 0,79+0,26% w
5,30+0,69%; p<0,001).

WHbOpMIPOBAHHOCTh 3XMHOKOKKO30M Y JTIOJICH
OospIie, 0cOOEHHO Cpe/IH JTF0IEH ¢ BRICIINM 00pa30oBa-
aueMm (67,80+1,43%), yem cpemu UL CO CPETHUM 00-
pazoBanuem (13,29+1,01%; p<0,001).

OO0 aHKWIOCTOMHU/I03€ CTENeHb WHPOPMHUPOBAH-
HOCTHU HUXE (COOTBETCTBEeHHO 6,76+0,74% wu
1,1440,32%; p<0,001).

Emg menpie nHpOpManueil onpomenHsie oona-
JIAIOT O TPUXOCTpOHrmIonao3e. Jluma co cpeqHuM 00-
pa3oBaHHEM TaKoW WH(popManueil He 00IamaroT BO-
o0r111e, a cpe/Iu JIHII C BRICIIUM 00pa30BaHUEM STOT II0-
Kazatenb coctaBmia 1,70+0,40%.

WHbOopMIPOBAHHOCTH O TEHHAPHUHXO03€E CPEIN JIHIL
co cpemgHUM oOpa3zoBaHHWeM cocTaBmia 5,37+0,67%, a
Cpenu JHI ¢ BEICIIUM oOpa3oBanueM — 12,41£1,01%
(p<0,001).

dacnuone3 cpeau HaceleHus AsepOaiiikaHa
BCTpEYaeTCsl peaKko u HH(pOpMAaIUs O HEM TaKKe
ckynHa. Tak, cpeu OTPONICHHBIX JIUI] CO CPEITHUM 00-
pazoBaHUEM OTOT TMOKazaTelb COCTaBWJI  JIMIIb
0,18+0,12%, a cpeau U1l ¢ BRICIIAM 00pa30BaHHEM —
1,33+40,35% (p<0,001).

Yro kacaercs otHomeHus 1mancos (OII), To mo
TAMOIMO3y TOT IMOKa3aTelb B TPYIINIE CO CPEIHUM 00-
pa3oBaHUEM [0 OTHOIICHHIO K TPYIIIE C BBICIINM 00-
pasoBanueMm coctasui 0,58 ¢ 95% noBepUTENBHBIM HH-
tepBasiom 0,47-0,71 (¢2=28,72). D10 03HAUYAET, YTO B
TpyIIe ¢ BBICIIUM 00pa30BaHUEM BCTPETHUTH JIMII, UH-
(hopMHpOBaHHBIX O JIMOJINO3€ MIAHCOB B ~1,6 OoJbIIe,
4eM B TPYIIIE CO CPETHUM 00pa30BaHUEM.

[l cpaBHEHUs IPUBEAEM IIPUMED C 3XUHOKOKKO-
30M. OtHomenue mancoB coctaBuino 0,07 ¢ 95% nose-
putenbHbEIM uHTepBajgoM 44,89-45,09 (x2=680,16).
DT0 03HAYAeT, YTO B TPYIIIIE C BHICIIUM 00pa30BaHUEM
[IIAHCOB BCTPETHTH JIHI, HHPOPMHUPOBAHHBIX 00 IXU-
HOKOKKO3€ B ~14 pa3 BHIIlIe, YeM B TPYIIIE CO CPETHUM
00pa3oBaHHEM.

OpnHaxo caMblif HU3KUH MOKa3aTesb oKa3ajcs 1o
TPUXOCTPOHTUION03y. OTHOIIEHHWE IIAaHCOB COCTa-
Bwio 0,02 ¢ 95% noseputensHbM HHTEpBasoM 0,00-
0,41 (x2=17,42). D10 0O3HaYaeT, YTO B IPYIMIIE C BBIC-
muM 00pa3oBaHWEM INAHCOB BCTPETHUTH JIUII, HHPOP-
MHUPOBAaHHBIX O TPUXOCTpOHTHIONI03e B <50 pa3
BBIIIIE, YEM B TPYIIIE CO CPETHIM 00pa30BaHHEM.

Takum 00pa3oM, pe3yJIbTaTBl HKCCIICIOBAHMMA
Cpe. HaceJICHUS O apa3uTapHBIX OOJIE3HSX B 3aBHCHU-
MOCTH OT BO3pAacTa, MPO(ECCHH, MECTa KHUTEIbCTBA,
00pa30oBaHUs U T.J., TOKAa3bIBAIOT, YTO HHPOPMHUPOBAH-
HOCTh HACEJICHUS O PasHbIX Mapa3WTo3ax HE OJHMHA-
KoBa. BONBIIMHCTBO MIOJEHl WMEIOT TpeCTaBJICHUE
JIUIIb O HEKOTOPHIX Mapa3uto3ax. Cpean NIKOJIbLHUKOB
ATOT TIOKa3aTeNb HIDKE, 4eM cpeau B3pocibix. Cpenu

JIUII C BBICIITIM 00pa3oBaHueM MHQPOPMAITUS O Mapas3u-
TO3ax B O0OLIEM U 10 OTAEJIbHBIM HO30JIOTHSIM HAMHOTO
OoJble, YeM y JIMIl CO cpenHuM oOpa3osanueM. [lo-
9TOMY, LEJIecCOO0pa3HO NEPHOANYECKH IPOBOJHUTH
Cpell HACEJICHHS CAHHTAPHO-MPOCBETHTEILCKHUE pPa-
0OTHI, B TOM YHCJIC U MO Mapa3uTo3aM. J[Jisl IKOIbEHU-
KOB U CTYJICHTOB HCOOXOMMO pa3padoTaTh CHeIUab-
HBIC TIPOTPAMMBI U CEMUHAPHI.
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Abstract

The review illustrated article describes the prerequisites for creating a cartridge system in dentistry, provides
analogues and patents for a hypodermic syringe, the contribution of the physician Harvey Cook to the development
of local anesthesia technology (syringe, needle, cartridge), and little-known information about him. The problems
of manufacturing and use of local anesthetics at the beginning of the twentieth century are considered. The contri-
bution of the dentist Mendel Nevin is briefly presented: he created the Novocol Chemical Manufacturing Com-
pany, Incorporated, improved the methods of intraoral conduction and infiltration anesthesia, published a textbook
on anesthesia in dentistry, many books on the problems of anesthesia with novocaine and other anesthetics, was
the editor-in-chief of the American quarterly journal Modern Dentistry, a public figure of international level.

AHHOTAUUA

B 0630pHOI7I HHHIOCTpHpOBaHHOfI CTaTbC OMMMCAHBI NPEATTOCBUIKU CO3JaHUA KaprPI}I)KHOﬁ CUCTEMBI B CTOMA-
TOJIOTHH, IPUBOJIATCS aHAJIOTH M NIATEHTHI Ha ITOIKOXKHBIN IINPHIIL, BKJIa] Bpada Xapes Kyka B pa3paboTKy Tex-
HOJIOTHM MECTHOM aHECTE3UH (IHHpI/III, uria, KaprI/II[)K), MaJIOU3BECTHBIC CBCACHUA O HEM. PaCCMOTpeHBI npo-
6J'[eMBI N3TrOTOBJICHUA U IPUMEHCHUA MECTHBIX AaHCCTETUKOB B HA4YaJIC XX BCKa. KpaTKO IPEACTABIICH BKJIad JaH-
TUCTaA MCHILGHH Hesuna: CO3JaJT XUMHUYCCKYIO IMMPOU3BOJACTBEHHYHO KOMIIAaHUHA «HOBOKOJ‘[», YCOBEPIICHCTBOBAJI
METOBI BHYTPUPOTOBOH POBOJHUKOBOH M MH(PHUIBTPAIIMOHHON aHECTE3UH, H3/1A)T YIeOHHK 0 00e300IMBaHIIO
B CTOMATOJIO'MH, MHOT'O KHMI' 110 l'IpO6J'I€MaM AHCCTE3UU HOBOKAMHOM U JAPYTMMH aHCCTECTHUKAMMU, OBLI I'IaBHBIM
PEIaKTOPOM aMEPUKAHCKOTO €XKEeKBapTaIbHOTO XypHana « COBpeMeHHasi CTOMATOJIOT S, OOIIECTBEHHBIM JIesTe-
JIEM MEKAYHAPOJAHOI'0 YpOBH:I.

Keywords: Harvey Cook (1888—1934), syringe, cartridge, Mendel Nevin (1881-1950), local anesthesia, den-
tistry.

Karouesnie cioBa: Xapsu Kyk (1888—-1934), mmpwun, kaprpumx, Mennens Hesun (1881-1950), mectHas
aHECTe3Ms, CTOMATOJIOTHsI.
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BBenenue. bonpmmM HOCTHIKEHHEM IS CTOMAa-
TOJIOTMYECKOW aHECTEe3HOJIOTHH SBWJIACh pa3pabdoTKa
KapTPUIKHOW TEXHOJIOTHH, OCHOBAaHHOM Ha BBIIIYCKE
MECTHBIX AHECTETUKOB B F€PMETHYHBIX KapTpHIXKax
(IMIMHIPUIECKUX aMIyJIax, KapIyiax). OTa TeXHOJIO-
rusg oOecrieuynBaeT YUCTOTY U CTEPUIIBHOCTH Mpena-
para, TOUHYIO I03UPOBKY aHECTETHKA U Ba3OKOHCTPHK-
TOpa, CHUMaeT OTBETCTBEHHOCTh 3a Ka4eCTBO M JIO3U-
POBKY aHECTeTHKa C Bpada, IepekiaapiBas e¢ Ha
KOMIIaHUIO-TIPOU3BOAUTENS. BaKHBIM  3JIeMEHTOM
KapTPHIKHOHN TEXHOJIOTHH CTAJIO TAKXKE CO3/aHHE CIIe-
LUAJIBbHOTO KapTPUIKHOTO INMPHUIA, AAIOLIET0 BO3-
MOJKHOCTh IIPOBEJICHHS aCHHMPALHOHHOW MIPOOBI I
MpPEeJOTBPAIICHUS BHYTPUCOCYAUCTOIO BBEACHUS aHe-
cretnka. Kpome Toro, ¢ MOMOIIBIO KapTPUAXKa MOKHO
co37aTh BBICOKOE JaBJICHHUE, I0Jl KOTOPHIM HE00XO0-
JVIMO BBOJIUTH PACTBOP MECTHOTO aHECTETHKA B TKAHU

Puc. 1. Carl Partsch, 1855-1932

NIpYM MHTPAJIUTAMEHTAPHOW WM BHYTPUKOCTHOH aHe-
CTE3MHU, WIN pa3pekeHHe JUIsl IPOBEACHHS aclupary-
OHHOM 1poObI. Kak ke paboTanu JaHTUCTHI B Hadaje
XX Beka, KOMy MbI 00s13aHBI TOSIBIICHHEM COBPEMCH-
HOI TEXHOJIOTHN MeCTHOM a”HecTte3nun? OIHUMH U3 ITH-
OHEPOB B 00JACTH MECTHOH aHecTe3nu ObUTM XapBHU
Kyk u Menznens HeBun.
Xapeu Camyaas Kyk — 0CHOBOINOJI05KHHK COBpe-
MEHHOH KapTPHIKHOM
CHCTEeMBbI MECTHOM aHecTe3nd B CTOMATOJI0THH

Baxxnelmmm 1OCTUKEHUEM HaYaJIbHOTO Iepuoia
MIPUMEHEHHUSI MECTHOM aHEeCTEe3HMH SBUJIaCch pa3paboTKa
(YHKIIMOHAIBHOTO JICHTAIBHOTO IIMPUIIA HEMEIIKUMHI
nantucToM ['Bunmo ®umepom (1877-1959) u ue-
JOCTHO-TUIEBEIM Xupyprom Kapiom [Tapuem — puc. 1.
['maBHBIMM MX NpHU3HAKaMH OBUIM HaBUHYUBAIOLIASICS
KaHIOJISI M YIIOPHI JJIS TTaJIbIIeB U JIaJO0HHU (puc. 2).

Puc. 2. llInpuy Quwepa, modenv 1920 e. (cnesa) u wnpuy Iapua.
(Un. uz mamepuanos Tpyoos | Bcepoc. ooonmon. cvezda. M., 1924, c. 251.)
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B maganme XX Beka 3yOHBIE Bpaud IJIi MECTHOM
AHECTE3MH IOJIb30BAINCH CIIEIMAIBHBIMY METaJInye-
CKUMH IITPHLAMH.

B 1906 rony B Poccuu BHeIpEH B MPOU3BOCTBO
MHOTOPa30BbIi pa3dopHbIi mnpul «Pexopa-bprono»
CO CTEKJISIHHBIM LIMIMHJIPOM, METAJUINYECKUM MOPIL-
HEM C PE3UHOBBIMHU YIUIOTHUTEIBHBIMH KOJbIAMH,
TepPMETUYHO MNPUTEPTHIM K CTeHKaM LuiIuHApa. Ha
OOKOBO¥ CTEHKE MMIHHIpPA OBUIH HAaHECCHBI JEICHNUS
C IBYX CTOPOH, YTO TMO3BOJIATIO OLCHUTH KOJIUYECTBO
pacTBopa B IIIPUIIE.

No. 509,982 Pateated Asy. 30, 1858

8. T. WINCHESTER,
NYPODERWIC SYRINGL
kbt Eiet . 4, L,

Wote s Lreewrelor:
T Yookonor,

/ s Aors

L lm'@yu

Puc. 3. Unnocmpayus namenma CLIIA W.T.
Winchester (1898)

3y6oBpaueOHasi KapTpUIKHAS CUCTEMA ISl HHbB-
eKITM Hayasla BBOAWUTECS B AMepuke n 3amagHoii Es-
pore B 20-e roapl npouuioro crojetus. OHa BKIIOYaeT
B ceOsl CIECIUANbHBIN MINPUIl, KAPTPUIDK U WY C
JIBYMsI OCTpbIMH KOHIIaMu. [IpennochuikaMu K pa3pa-
0O0TKEe KapTPHUIKHON CHUCTEMBI SBUIUCH W300pETCHUS
BapHaHTOB YCOBEPIICHCTBOBAHUS IIOKOKHOT'O
mmpuia Yuibsaima bomra (1909), Jxozeda Ileiina
(1911), Txopmra X. Kucrepra (1915) u ap. [1 — 4]
(puc. 3 —6].

W. BALL.
EYPCDERMIC SYRINGE.
APPLICATION FILID NOT. 34, 1308,

Patented Fov.2, 1900.
Pyt

B8 17

938,544.

,s';-:(fﬁzzf

Puc. 4. Unnrocmpayua namenma CLLUA Yunvama bonna

(1909)
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I. PAYHE. 6. H. KISPERT.
SYRINGE. MYPODERMIC SYRINGE.
APTLICATINE FILED D3O. 15, L34, APPLICATION FILED NAY 17, 1915

1,012,700. Patented Deo. 26, 1911, 1,167,552 Patented Oct. 19, 1915,

S 7 VA
S

Inoendor

George H 1 Lsperd,

i L0
.

Puc. 5. Unnrocmpayua namenma CLLA J]cozegha Puc. 6. Unnrocmpayua nameuma CLLA [Jocopoaca X.
Tlevina (1911) Kucnepma (1915)

Kaptpumx (IMIMHAPUYECKYIO aMITyly), mpood-  xupypr Xapsu Camyans Kyk u3 r. Bansnapauco, mrat
pa3 COBpeMEHHOHM Kapmyibl, U crnenuanpHblil mmpuly  Muauana B 1917 r. Bo Bpems IlepBoit MUpOBOIt BOWHBI
JUIA HEro u300pén ceBepoaMepUKaHCKHH apmeiickuii  (puc. 7).

Puc. 7. Harvey Samuel Cook (1888-1934)

B cBs131 ¢ MOTPeGHOCTHIO MAaKCUMAIIBHO OBICTPOTO MCIIOIB30BAHNS MECTHOTO aHECTE3UPYIOIIETO CPEICTBA Y
HETo BO3HHUKIIA Ui BOCIIOIB30BATHCS MPUHIIMIIOM 3apsIIKHA ITATPOHOB apMEHCKUMH CTpeiKaMH (puc. 8).



Danish Scientific Journal No70, 2023

51

Puc. 8. 3ameop eunmoexu ¢ namponom

B marpone (kapTpupke) ObUIO ACHCTBYIOIICE BE-
IECTBO (MECTHBIH aHECTETHK). POl «BUHTOBKM» 10JI-
JKeH OBUT UCIOJHATH CHelMaNbHBIN mmpui. J{okrop
Kyk caernan urity ¢ AByMst OCTpbIMHU KOHIIaMu (puc. 9 —
BHH3Y CIIpaBa), pa3pe3al CTEKISHHYI TPYOKy M HC-
MOJIB30BaJl PE3UHKH OT KapaHJallleid B KauecTBe pe3u-
HOBBIX Mpo0Ook. KapTpumx mpeacraBmsn coboil cTek-
JSHHYIO IUTHHAPHYECKYI0 TPYOKY UIMHOW OKOJO 3
JIIOWMOB, 3aKpBIBAIOLIYIOCS C OJHOW CTOPOHBI PE3UHO-
BBEIM TOpIITHEM (MIPOOKOH), a ¢ APyrod — pe3HHOBOU

MeMOpaHoil, KoTopas IpoKajblBajach WIJIOH Tepen
unbeknuei. Hlnpur (puc. 9 BBepXy) «3apspKancs»
KapTpUIKeM, KaK OpyXKHe CHapsJoM, — uepe3 3aTBOp
(puc. 9 — BHu3y cnesa). CHayana OH caM MPOU3BOHI
BEUEPOM CTEPUIIN3ALIMIO U 3aII0JTHEHUE X, a Ha CIIeNTy-
IOLUH IeHb ucnonb3oBai [5—7]. Yrna He HaBUHYMBA-
Jack Kak B mmpuie dumrepa, a 3aKpernsiiach (GuKca-
TOPOM IIpH 3aBHHYMBAHWM HAKOHEYHHMKA HA MITIPHIL
Kyxka (mmo TakoMy MpHHIUITY PUKCHPYETCS CTEPIKESHB B
COBPEMEHHOM IIapHKOBOM aBTOPYYKE).

= ' = TR

B i Cl

Puc. 9-9. llnpuy Kyka u uenvl, komopwulm nov3zoeancs 3yorou epau 6 Camape 6 30-e 200vl npowinoco
cmonemus (uz konekyuu ooyenma T.A. Kucenesoi) — 6sepxy. Bnusy cieea — 6gedenue kapmpuodica 6 wnpuy
(cxema), cnpasa — OeHmMAanbHASA ueia ¢ Manopenom pasmepom 17/42 uz pymasapa, 3axkpvléarowe2ocs npooKotl
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Bcero Xapsu C. Kyk nomyuun 7 marenros CIIA.
ABTopcTBO emmHONM4YHOE. Hmke mpuBogum 31TH ma-
TEHTBI.

1. IMoaxoxublii mmnpun. Ilepenzganseni (uc-
npasyieHHbIN) nateHt Ne 16,836. 3asBka nmomana 21 ok-
Ts10pst 1916 1. [IepBonauansuelii (mpuopurer) Ne 1 231
497, natupoBaHHbIi 26 utoHs 1917 r., nopsakossrit Ne
126 984. 3asBka Ha W3JaHME HCIIPABICHHOTO MaTEHTa
nogana | utons 1921 r. Iopsimxossrit Ne 481 993.

2. KapTpumx ais1 1ekapcTB, oObeIMHEHHBINA C
upeHTHYHBIM 1mmpuieM. Ne 1,687,323, Beiman 9 ok-
Ts20ps 1928 1. 3asBka momana 1 mromst 1921 1.

3. KapTpuax ¢ 103MpOBAHHBIM JeKapcTBOM. Ne
1,564,048. Beinan 1 nexkadps 1925 r. 3asBka nogana 2
Mapra 1922 r.

4, lllnpun 1 KapTPUIK AJs1 Hero. Ne 1,661,818.
Breigan 6 mapta 1928 r. 3asBka nogana 2 mapta 1922
T.

5. AcenTmyeckuil JepiKaresib HMIVIBL.  Ne
1,694,76. Beinan 11 nexabps 1928 r. 3asBka mojgana 2
Mapta 1922 r.

6. Mnpun. Ne 1,694,767. Beigan 11 nexabps
1928 r. 3asBKka noxaHa 5 aBrycra 1922 r.

7. KapTpuak ¢ 103UPOBAHHBIM JIeKAPCTBOM. No
1,783,956. Beinan 9 nexadps 1930 r. 3asBka nogana |
ntosrst 1921 . [opsakossrit Ne 481,997, [ToBropHas 3a-
sIBKa B CBSI3W C pa3HOTIacusaMH momaHa 20 mexadps
1926 r. [opsaxosserii Ne 155,838.

Kak BUIHO W3 BBIIIE MPEACTABICHHOTO CITHCKA
TepBast 3asiBKa Ha M300pETCHUE MINMPHIIA OblIa MOAaHa
B 1916 1., 21 oktsa0ps (puc. 10).

Dec. 27, 1927.

H. S. COOK
HYPODERMIC SYRINGE
Original Filed Oct. 21, 1916

Re. 16,836

Horma d

Puc. 10. Hamocmpayus uz nepgoco namenma Xapeu C. Kyka

Ilpueooum pazmenm onucanun >3moz2o0 na-
menma ¢ COKpaujeHuAMU.

Puc. 1 — B mmpuna cOoKy; puc. 2 — BUI HHCTPY-
MEHTa B MPOJIOJILHOM pa3pe3e 0e3 EMKOCTH (KOHTEH-
Hepa) JUI1 pacTBOpa JIEKapCTBa; PUC. 3 — MOMEPEYHOe
CEYCHHE OTHOCHUTEIHHO JTUHUM 3-3 U3 puc. 2, u puc. 4
— MOAOOHBIN BUJT OTHOCUTENIbHO JTUHUU 4-4. Puc. 3 u 4
MOKa3aHkI B OoJbiieM MacmTabe. Puc. 5 spusercs npo-

JIOJIbHBIM Pa3pe30M, MOKa3bIBaET CTPYKTYPY WM Opra-
HU3AIHUIO WHCTPYMEHTA, BKIIOYAs ero EMKOCTh (KOH-
TelHHep) I pacTBOpa JeKapcTBa ...

Urna 24 mpoxoauT uepes3 OTBEpCTHE B HAKOHEY-
HUKe 21 1 Koimadok 17, MOXKET CKOJIb3UTh B TIPOJ0Ib-
HOM HAIIPaBJICHUH TaM BCSKHUH pa3, KOr/ia OTBHHYCHA
raiika (3axumuas mydra) 22 U ociiabiieHbl 3aXBaThl
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(méukn) 23, HO IPH CIKATHH 3aXBATOB HA UTJIE, TIOCIIE -
HSISI CTAHOBUTCS JKECTKO (PUKCUPOBAHHOMN C KOJITAYKOM
U muMHApoM wmpuina 10.

Wrna 24 ssasercs moiioi, a o0a ee KOHIIA 3a0CT-
PEHBI, YTOOBI JIFOOOH KOHEI] MOT HUCIOJIB30BaThCS IS
BBEJICHUS TIO]] KOXKY.

[mpun onucaHHON KOHCTPYKIMH OBICTPO 3a-
MPABJISCTCS U JIETKO OCBOOOKIACTCS, TIOTOMY YTO KOJI-
MAY0K U MOpPIIEHb 0e3 TpyJda OTCOCIMHSIOTCS OT IH-
muHgpa. [lopimeHs UMeeT OWIMHAPHUYECKYIO (opMy,
OIMHAKOBEIN IHaMETpP Ha KOHI[AX, INIOTHO MPUJIETaeT K
CTCHKaM LWIMHApA ¥ yICPKUBACT KHUIKOCTH BHYTPH
IIIMHPA, TIPETSATCTBYS 3arpsS3HEHUI0 WIIH 3aJepiKKe
JIEKapCTBEHHOTO MpenapaTta B nuinHape. Urna nerko
M3BJICKACTCS U3 KOJITaYKa, YTOOBI €€ MOKHO OBLJIO 0YH-
CTUTHh WIN MPOCTEPUIIM30BaTh, a KOJMAuOK, MpPEero-
YTUTENBHO IIaJIKUi C BHYTPEHHEN CTOPOHBI, HE UMEET
MOJHYTPEHUHN Il OCeaHus KaKUX-THOO aHTHUCAHU-
TapHBIX 4acTUll. BBoaumasi KMIKOCTh HAaXOJUTCS B
KOHTEHHepe WiIH aMITyJIe IIIHHIPpIIeCKOH GpopMer 25,
caenaHHoM u3 crekia. KoHreliHep win ammnyia UMeeT
TpyOUaTyio (GopMy, COOTBETCTBYIOIIYIO Kamepe IIH-
muHapa 11. KoHupl KoHTetHEpa 3aKpBITH U U30JHPO-
BaHBl IUIACTHHKAMHU 26 W3 OTIPECCOBAHHOM PE3UHEI,
MpoOKH, WM MaTepuaia, KOTOpPBIE JIETKO mephopupy-
I0TCSl BHYTPEHHUM KOHIIOM Wbl 24. [Ipu naBneHuu Ha
MOPIIeHb KHUJIKOCTh MOCTyMaeT B uriy. KoHtelHepsl
coJiepXkaT OIpeleNéHHOe KOJIMYEeCTBO pacTBOpa JUIs
WHBEKIUI.

Puc. 11. Kounnexm xapmpuodicHo20 UHbeKYyuoHH020 Wnpuya

nabopamopuu Kyka, Hoio-Hopk

CrexistHHas TpyOKa MMEET OTBEPCTHS, 3aKPHIBA-
IoIyecs PEe3NHOBBIMH IpoOkamu. Pe3wHa, SBIAACH
YIPYTUM MaTepuasioM, IUIOTHO OOXBaTHIBAET WINYy U
MIpeJOTBpalaeT yTeuKy XKuaAkocTH. Kpome Toro, npu
yIAJICHUU WIJIBl HET ONACHOCTH 3arps3HEHMs JIeKap-
CTBEHHOTO BelllecTBa. Pe3nHa INIOTHO MpMXKHUMaeTcs K
BHYTPEHHEH HMOBEPXHOCTH CTEKJISTHHOM TPYOKH U CO-
31a€T TFepMETHYHOCTh MOCye YIaleHHs UIJIbI, aJalTh-
pyeTcss K BHYTPEHHEMY OTBEPCTHIO TPYOKH M IO3BO-
JISIET CKOJIB3UTH TOPIIHIO M0 TpyOKe Oe3 yrpo3sl pac-
TPECKUBAHUS CTEKIA. .. [8].

3y6oBpaueOHast KapTpUIKHAS CUCTEMA ISl HHbB-
eKITM Hayasla BBOAUTHCS B AMepuke n 3amamgHoii Es-
porne B 20-e rofs! npouuioro crojierus. OHa BKIIIOYaeT
B ce0sl CIeNMaNbHBII LINPHL, KapTPHIK U HIIY C
JBYMsI OCTPBIMHU KOHIIAMH.

B 1921 r. noxtop Kyk npeanmoxun kapTpUIpKHbINA
LINPHUL U KapTPUIXK aHECTE3UPYIOIIEro CpeACTBa U B
Yukaro B ero yabopatopuy HO CO3JaHUIO IITPHLEB
(Cook Laboratories) Ob1 pa3paboTaH TEpBEI KapT-
PHIDKHBIN IINpHUN. DTa repMeTHYHAs U 3KOHOMHYHAS
CHCTEMA TT03BOJIMIIA 00ECIIeUYNBATh BBICOKHI YPOBEHB
ACENTHKH, IPEAYNPEkKAATh BO3MOXKHOCTH OIMINO0Y-
HOTO BBEJCHHUS PAacTBOPOB JPYTHX JIEKAPCTBEHHBIX
cpencTs. J{o 3TOro pacTBOpB aHECTETUKOB HCIIOJIB30-
Bad B METAJUIMYECKUX WM CTEKISHHBIX LINPHLAX.
beu1 mpeasiokeH cneuuangbHbI CTEPUIM3ATOP IS
umpures Kyka (puc. 11-13).

Puc. 12. Cmepunuzamop 011 wnpuyes
Kyka
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Puc. 13. Cmomamonoe CILA & 20-e 200l npownozo éexa

MaJjonsBecTHbIe cBeleHus1 B XapBu Kyke

Xapeu Camyasnp Kyk poanics B ropone ['mimman
(oxpyr Hpoxkes, mrar Wmmmnoiic, CIA) 18 mapra
1888 roma B cempe JIxkeitmca XapBu Kyka (James
Harvey Cook) m Mbapn DOmmzaber CtueHcon (Mary
Elizabeth Stephenson) — puc. 14. OH Hadax cBoe MeIH-
nUHCKOe 00pa3oBaHHe B yHHBepcuTeTe Bambmapamco
(puc. 15, 16), a 3arem yumicst B UuKarckom MeauKo-
XHpyprudeckom kosiemxe. Xapsu Camroans Kyk xe-
Hwics Ha Mne M. Totu (Ida M. Doty) u umen 2 neteid.

Bcxkope nocne Hayana npakTHYECKON NEsTEIbHOCTH B

Wnunotice Kyk OblT1 MOOMIIN30BaH B Ka4eCTBE BOCH-
HOTO Bpaya U yyacTBoBal B [lepBoil MUpOBOI BOMHE.
Bo BpeMs1 BOWHBI OH MOHST HEOOXOAUMOCTE OBICTPOTO
BBEJCHHUA paHCHBIM o0Oe30onmmBarommx. Ha ocHoBe
9THX 3HaHWHA Kyk m300pen mmpui s 1moIKOKHBIX
WHBEKUUNA — MEIULUHCKUNA HHCTPYMEHT, KOTOPBIA B
JanbHENUIIEM paAuKalIbHO U3MEHWI IPUHLIMIT MECTHOM
aHEeCTEe3UH B 3yOOBpaucOHON MPAKTHKE.

Puc. 14. Cemoa ﬂeﬁmca Xapsu Kyxa u Mapu Dauzabem Cmusencon. Xa}a@u Kyx cmoum 6 yenmpe
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Puc. 15. Kapma svinycknuxa meduyunckozo (axyiomema ynusepcumema Banvnapauco Xapsu C. Kyka, 6
xomopom on yuuics ¢ 1909 no 1913 200. Hn. nobesno npedocmasnena Judith K. Miller, Special Collections
Librarian Christopher Center, Valparaiso (CLLA)

e « L ; .
N Y "” 2% T
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Puc. 16. I'pynna cmydenmog 2-20 kypca, 6 Komop(;ﬁ yuunca H.S. Cook
(Banvnapauco, 1913 2.). Hn. mobesno npedocmasnena Judith K. Miller,
Special Collections Librarian Christopher Center, Valparaiso (CIIIA)

[Mocne okoHuanus BoliHbI Kyk ocHOBas cOOCTBEH-
HyI0 1a00paTOpHIO AJIS CO3JaHus MNpHULeB B Ynkaro.
[To3xe oH mepeexan B Bampnapanco u OTKpBIT Tam
O6ospHMIy M caHatopuii (puc. 17). Ha ocnamenue
OOJIHMIIBI CaMbIM COBPEMEHHBIM 000pyJOBaHHEM
6bu10 TOTpayeHo Oostee 25 ThICAY 1oUTapoB. B 601b-
HUIIE TPOBOIM JIU OTIEPALNHN, PEHTTEHOJIOTHIECKUE HC-

CJIEIOBAHUS, a TAKXKe OKa3bIBaJM HEOTIOXKHYIO IO-
Moms. M3-3a yxynameHus 310poBbsi Kyk mpexpaTwi
CBOIO JICSITEIBHOCTD, ¥ OOJbHMIA OblIa 3aKpHITA TPH-
MepHO B 1934 roxy. Ceroanst nom Konpana u Katpun
brnox, a Taxxe 37aHMe OOJNIBHUIBI M caHaTOpusi Baib-
Mapauco COXPaHWINCh U BHECeHbl B HaruoHanbHbIN
peectp uCTopuYecKux MecT [9].
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Puc. 17. Hemopuueckuii srcunoti dom Konpaoa u Kampun Bnox, enadenvyes npoygemaroujeco 00ysHozo busHeca,
ovL1 nocmpoen 8 1873 200y. B 1923 200y dom bvin coan 6 apendy doxmopy Xapeu Kyky, komopsiii npespamui
30anue 6 yacmuylo boneHuyy 6 Barvnapauco, wmam Hnouana

C mosiBIIEeHHEM aHECTETHKOB B IMJIMHIPUYECKUX
ammynax Obul0 pa3pabOTaHO MHOTO THIIOB KapT-
PHIDKHBIX IITNPHUIIEB, U 32 3TH [OJIBI IPOU30IILIO UX 3HA-
qUTeNbHOE ycoBepiieHcTBoBaHue [10], HO mpuHIUI,
nojioxeHHblH XapBu KykoMm B OCHOBY CHCTEMBI, CO-
XpaHWICS.

Tonbko ¢ NOSBICHUEM JIHIOKaNHA, 00ECTICINBaB-
mero HajaéxHoe 00e3001MBaHME ABYMSI MMILUTMIIMT-
paMu pacTBOpa, 3Ta HHBEKIMOHHAS CHCTeMa BOILIA B
MIMPOKYIO CTOMATOJIOTHYECKYIO MTPAKTHKY.

I'maBHBIM JJOCTOMHCTBOM CTOMATOJOTHYECKOMH
KapTPUXKHOM CHCTEMBI sIBIIsieTCsl ObICTpast (MeHee Mu-
HYTBI) MOATOTOBKAa K HHBEKIUM M TapaHTHPOBAHHAs
MIPOU3BOUTEIIEM CTEPHIIN3AINS T€X 3JIEMEHTOB (HMIJIBI

B 1959 romy ¢upmoii Cook-Waite, Roehr Co
HavaTa 1mpoJaxa MOCTYIHBIX OJHOPA30BBIX CTCPUIIb-
HBIX JCHTaJIBHBIX UIJ1 K 9TOMY Tmpuiry [13].

Kaptpumxu, ucnonssyemsie B CIIA, comepxar
1,8 My aHecTe3Wpyromero CcpeacTsa B PacTBOpE.
HasBanue «xapmyina» — U3MEHEHHAsI TOProBas Mapka,
BBeneHa kommanuein Cook-Waite Laboratories.

IIpo6aemMbl ¢ IPAUTOTOBJICHHEM MECTHBIX aHe-
cTeTHKOB. OCHOBHBIMH KOMIIOHEHTaMH OOBIYHOTO HC-
MOJIB3YEMOTO JIaHTUCTaMH aHecTeTuka B Hadane XX
BeKa SIBJIIIMCH MPOKauH (0OBIYHO HA3bIBAEMbI HOBO-
KauHOM) W aJpeHalMH (TalkKe W3BECTHBIM Kak

U KapTPUJIXKH), KOTOPbIe KOHTAaKTHPYIOT C CyO UTEH-
aNbpHBIMU TKaHAMH [11, 12].

OfHMM U3 HENOCTAaTKOB KIIACCHUECKOW KapT-
PHIDKHON cHUCTEMbI OblIa HEBO3MOXKHOCTH aCIUpAINN
— 00paTHOTO OTTATUBAHMUS TOPILIHS, YTOOBI HCKITIOYUTH
cllydailHOe NOMNaJaHue UINbl B NpocBeT cocyaa. Jlis
COBMEIIECHUS TIOPIIHA-TIPOOKH KapTPHKa CO IITOKOM
mmpuia ObUTH  TpeatokeHsl  BuHTOBOe (Novocol
Company, 1947) u rapmynHoe coemuaenue (Cook-
Weite Laboratories, 1957). D10 morpeboBaio KOH-
CTPYKTHBHBIX H3MEHEHUH KaK CaMOTo KapTpHIKa, TaK
u mnpuna. B 1947 r. Novocol Company Ha OCHOBE
mipuna Kyka cienana goctynHbIM 1J1sl Bpadel ctoma-
TOJIOTHYECKHI aCTIUPAIMOHHBIA mimpwuir (puc.18).

L
Puc. 18. Pasnuunvle sapuanmol niyHicepa 0is NPO8eOeHUs:

acnupayuonrHot npobvl 6 COBPEMEHHBIX WNPUYAX (Cle6d — KONbegUOHOe, CNPAsa — MUNA «WMONopy»)

SnHUHEPHH, CYNpPapeHHH), KaXIbIii U3 KOTOPHIX BbI-
TTOJTHSUT CBOIO (DYHKIHUIO /TSI TOCTIDKEHHS KeIaeMOTo
pe3ynbTata. CBEXXENPUTOTOBICHHBIM PacTBOp aHeCTe-
THKa COBEPIICHHO OECI[BETECH, HO Ha PAcTBOp aJapeHa-
nuHa OBICTPO BIHSIET KOHTAKT C BO3AYXOM, H IO Mepe
MIPOTPECCHPOBAHMSI TOTO OKHCICHHS O HEM CBHJE-
TENBCTBYIOT 3aMETHBIE H3MEHEHHs IBeTa. PacTBop
CHayaja CTAaHOBHTCS CBETJIO-KOPUYHEBBIM, 3aTEM pO-
30BBIM, IIOTOM KOPMYHEBBIM M, HaKOHEL, TEMHBIM —
[[BETA IIOKOJIa/1a. DTa YyBCTBUTEIBHOCTh K BO3IYXY, @
TaKKe BBI3BIBAEMBIE €10 XapaKTepHbIE H3MEHEHUS
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OKpAaCKH, OBLTN IITMPOKO U3BECTHBI XUMHUKAM B TEUCHUE
o KpaifHel Mepe ABaAIaTH IATH Wiu Oosee et [14].
Panbure y kaxaoro qaHTucTa ObUT 0OBIYAl TOTO-
BUTH CBOM COOCTBEHHBIN aHECTE3UPYIOIIUN PACTBOD U3
TabJICTOK JIMOO JJIS UCIIOB30BAHMS HA OT/ICIBHBIX T1a-
IUCHTAX, JIUOO MyTEeM MPUTOTOBJICHUS (PIIaKOHA C pac-
TBOPOM, KOTOPBIH MOKHO OBLITO UCTIONIE30BaTh HEKOTO-
poe Bpemsi. XOTS JAaHTHCT TaKUM 00pa3oM MOT OBITh
YBEpEeH B CBEKECTH PacTBOPA, 3TOT CHOCOO MPUTOTOB-
JICHWUSI UMeJT OTIpeelIeHHbIe HeTOCTaTKH, B TOM UHCIIe
TPYAHOCTH COXpaHEHHS CTEPHIHHOCTH pacTBopa u
obecrieueHnsT OTHOPOMHOCTH KOHIIEHTparuu. PazBu-
THEM CTaja TpakTHKa MPOM3BOIUTEIICH CMEIINBATh
pacTBOp B HAIUICKAIUX MPOIOPIHAX B CBOMX JIabopa-
TOPUSIX M MPOAABaTh €0 B MHIAWBHIYalTbHBIX J103aX,
coJiepKaluXxcs B aMIyJje, COCTOSIIIECH U3 CTEKISTHHON

TPYOKH, KOHEIl KOTOPOH CYXHMBAJIM U 3aIlanBaJIH TIOCIIe
3aMONTHEHNUS TPYOKH. DTO TPEIOXPaHsIoO aXpeHaTHH
OT OKHCJICHHS, ¥ MPHUTOTOBICHHBIN TakuM 00pa3oM
aHeCTeTHK He obecuBeunBaics. [lepen anecTesueit ko-
HEI[ aMITyJIbl OTJIaMBIBAJId U COJCPKUMOE HAOUpaIu B
umpuil. HemocraTkamu 3Toro ObLIH BO3MOXKHBIC OTIac-
HOCTH MOBPEXKJICHUSI OT OCKOJIKOB CTEKJIa MPH pa30u-
BaHUH KOHIIA aMITYJIbI, 2 TAKXKE HHOUIUPOBAHUS OT HH-
CTpYMEHTAa WIH PYKH, HCIIOIB30BAHHBIX TIPH €€ pa30u-
BaHUM.
Bxkuaang Hesuna Menaeist

C He3amaMsATHBIX BpeMEH OJaropogHeNIne yMbI
BEYHO CTPEMIJINCH OOJIETYUTH OOJIh CTPAJAIOIIEro de-
nmoBeyectBa. OJHUM W3 TaKUX JIIOJCH OBUT JaHTHCT
Mengens HeBun (puc. 19).

Puc. 19. Mendel Nevin (1881-1950)

Mennens HeBuH ObUT pOCCHICKIM €BpeeM, SMU-
rpupoBaBmuM B CHIA. ITocne oxonuanus B 1907 roxy
Hp10-MOpKCKOr0  CTOMATOIOTHYECKOr0 KOIUIEIKA K
Havasa npoeCCUOHANIBLHOI IESITEeNbHOCTH, OH BCKOPE
0CO3HAJI HEZJOCTATKH CBOMX 3HAHUI O TOM, KaK ClIeNaTh
CTOMATOJIOTHYECKHE Ollepaui MeHee O0JIe3HEHHBIMU.
OH mpekpacHO NMOHKMMAal, HACKONBKO 3TO BaXHO IS
yCIIeTHOM Mpo(eCcCHOHANbHON JesTeIbHOCTH, cama
IpUpoJa KOTOPOH 3aKiIrodanach B MIPUYNHEHUH OOIH.
Kaxnaa cromaronorndeckas omnepanust NpoBOAMIACH
Ha TKaHAX, THHEPBUPYEMBIX TEPMHUHAIBHBIMU BETBIMU
CEHCOPHBIX HEPBOB, KOTOPHIE, IO 00IIEMY ITPU3HAHUIO,
HanOoJiee TyBCTBUTEIBHBI ¥ OYCHb CHIIBHO pEarupyroT
Ha CTUMYJISIIHIO ¥ 0OJIb.

Mengaens HeBuH THIaTENbHO H3Y4YWJI BCIO 3y0O-
BpaueOHYI0 W MEIUIHMHCKYIO JUTEPaTypy, Kacaromry-

10CS aHECTE3UH. JTO CTaJo I HErO MOYTH HaBs3UU-
BOM uzeeil: «MeHs BIOXHOBIISUIM U IPUHOCHIIU TIOJIb3Y
TPYZbI 110 3TOM TEME TAKUX CIELIMAIUCTOB, Kak I'epMan
IIpunu, Paiitmromnep, Teonop bitom, I'Buno @umiep,
bpayn, [unac, Tomac, Annen, CMUT 1 MHOTHE JIpY-
rue. Tpyzsl 5TUX JI0[e TOMOTIIN MHE OBIAJETh MECT-
HOH aHecTe3uel U YIPOCTUTh CBOIO TEXHUKY» [15].

B 1911 rony M. Hesun ocuoBan Novocol
Chemical Manufacturing Company, Incorporated mis
npon3BosicTBa mpokanHa (Novol) u Apyrux MecTHBIX
AQHECTETHKOB, B YAaCTHOCTH, MOHOKAaWHAa THUIPOXIIO-
puaa, XUMHYIECKH OJIM3KOT0 POKaWHY, CHHTE3UPOBAH-
Horo Cemysnom JI. Tompmbeprom (Samuel D.
Goldberg, 1911-1985) B 1935 roxy. OH BBIITyCKaJCs B
Ta0eTKax, Kak U MPOKauH pacTtBopsuica B dapdopo-
BbIX gamkax (puc. 20, 21). IIpon3zBoanTens 00 THHIIT
9TOT QaHECTETHK C IMTUHEPPUHOM U HEKOTOPBIMHU
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Puc. 20. Ilpoyecc npuecomosnenus pacmeopa nosoxauwna [19]

Puc. 21. Yawrka u3z enazyposannozo gapgopa ons pacmeopenus mabiemox anecmemuxa. Ilpouzsooumens:

Xumuveckas I’lpOlL?G‘OOCIH(i@HHa}l KOMNAaHus
«Hoeoxon» [19] https://www.denverartmuseum.org/en/object/2003.932

Oy(hepHbIMH areHTaMH W 3asBUJI, YTO Mperapar
OKa3bIBa€T CHHEPreTH4ecKoe AeHCTBUE ¢ dnuHedpH-
HOM, IT03TOMY BhIITycKaics B 1,5% pactBope (puc. 22).
I'mapoxnopua MOHOKaWHa OBIT IPECTABIIEH B CTOMA-
TOJIOTUYECKON KIMHHKE MeMOpHaIbHOTO TOCHHTAIIS
Oymen Xwut (Ocean Hill Hospital) B Bpykinae Men-
nenem Hesunom B 1936 rogy [16]. Kpome mecTHBIX

AHCCTETUKOB MPOU3BOJAMUIIUCH KAPTPUIKHU, IINPULBI 1
JpyTasi CTOMATOJIOTHYeCKast PoayKiws (puc. 23-25).
Kommanust nmena KpynHble IPON3BOCTBEHHBIE TIPE/I-
npusartus B bpyxinne, Toponro, JIongone, bysHoc-Aii-
pece u Puo-ne-XKaneiipo.


https://www.denverartmuseum.org/en/object/2003.932

Danish Scientific Journal No70, 2023 59

ANESTUBE

REG.U . PAT OFF

s

Puc. 22. Kapmpuoocu 1,5% pacmeopa MOHOKAUHA ¢ SNUHEPPUHOM 6 MEMALTUYECKOU 6AKYYMHOU YNAKOBKE,
sanamenmosgannou I onvobepom [17]

&
iy S m\ﬁ v
Puc. 23. Kapmpuooicuviii wnpuy Kyxa, epinyckaemviii 8 Kapmonnot kopobke. [Ipouzeooumens.: Xumuueckas
npouseodcmeennas komnanus «Hoeokony, Bpyriun, Hvio-Hopk

Puc. 24. UInpuy. Pexnama npoxauna (Hoson) [19]
Haonucwv na xopnyce smozo cmanvhnozo wnpuya: "NOVOCOL CHEMICAL MFG. CO. INC. N.Y.".
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Puc. 25. Novocol Chemical Mfg Co. ITrakam co cxemoii mpoitnuunoz2o nepsa

B 1919 romy HeBun omy0iaMKOBaNx WILTIOCTPUPO-  CTAaTeil M KHWT, HAITUCAHHBIX Ha 3Ty TEMY, M pa3iny-
BaHHYI0 Opouropy «IIpoBonHNKOBast ¥ MHOWIBTPAM-  HBIMH METOJUKAMH, KOTOPHIE MpPONMaraHgupyIOT pas-
OHHas aHECTE3Usl C MCIIOJIb30BaHNEM HOBBIX TAOJETOK  Hble aBTOPHI. [lo3TOMY Hama 1ienb — MpeCTaBUTh BHU-
HOBOKamHa» [18] — puc. 26. OH mucam: «OOBYHBIII  MaHHIO JaHTHCTOB HAMOOJEE MPOCTHIC M TPAaKTHYHBIE,
MPaKTUKYIOIMHA Bpad 9acTo ObIBAacT 03a/laueH MAacCoil  Ha Hall B3IJISA, METOBI».

CLASSIC REPRINT SERIES

CONDUCTION
Conduction and AND INFILTRATION
Infiltration ANESTHESIA
Anesthesia With
Novol Procaine Wit NovoL
Tablets PROCAINE TABLETS

by

lendel Febin

Puc. 26. Knueu Hesuna uz « Cepuu kraccuieckux nepeuzoanuily

B 1923 rony Heun u3nan yae6uuk «lIpoBogan-  ObicTpo cTanr 6ubanorpaduaeckoit peaKocThio U mepe-
KOBass M MHQWIbTPAlMOHHAS aHECTe3Ws», KOTOpBI  m3maBaiics 6 pa3 (puc. 27, 28) [15]. Bo BTopoe uznanue
B 1924 roxy 6611 106aBIEH pa3zaen
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Puc. 27. Obroarcka yuebnuxa M. Hesuna

((HpOGO()HMKOB(lﬂ u uH(j)uﬂbmpauuoynaﬂ anecmes3us)

docmynom uepes Kpovlionéonwil kanan (1917) [15]

o Hapko3y (coaetop P.G. Puterbaugh) [20]. DtoT
y‘-Ie6HI/IK HCITI0JIb30BaH HE OJHUM ITOKOJICHUEM CTYACH-
TOB U NpakTUKyomux Bpadeil. [lociennee nepeusna-
Hue Obu10 B 2022 romy [20].

HeBuH ObLI COTPYIHHKOM W JUPEKTOPOM H3ja-
TenbeTBa «CTOMATOIOTNYECKHE MPEMETHI, IPEICTaB-
nsrome uHtepecy (Dental Items of Interest), United
States Procaine Company, Atlantic-Warwick Corpora-
tion u Atlantic Manufacturing Corporation, nouepHux
kommanuii Novocol Chemical. Ou Takxe GbuT pemak-
TOpoM xypHana «COBpeMEHHasl CTOMATOJIOTUSY, €XKe-
KBapTaJIbHOTO M3JaHUs], MOCBSIIEHHOTO MPHUMEHEHHUIO
MECTHBIX aHECTETHKOB, U 3aHUMaJ MIOCT MPeceaaTeNst
CTOMATOJIOTHYECKOTO OTJeNeHnus EBperickoro Omaro-

TBOPHUTENILHOTO QOHJA, TUpeKTopa BpykirHCKON TOp-
TOBOM MaJiaThl M MPE3UJCHTa MEXKIyHAPOTHOTO Kiryba
"Xaiinenn Ilapk Kupanuc". OH Obul 4ieHOM KiyOa
«EauHCTBO» M MPUHMMAN aKTHBHOE Y4acTHE B KOPIIO-
pamun «CoBeTe JeBOYeK-ckayToB bousbmoro Hpro-
Hopxay.

J-p Menaens HeBuH, JaHTUCT ¥ POU3BOAUTEND,
BO3IJIABJIABIINYM KoMMaHUIO «DopMyna aHECTETHKA»
CKOHUaJICS B BO3pacTe 69 JeT OT CepAedYHOro MpHu-
cryna B cpeny 8 Hostopst 1950 rona B Yukaro. Hekpo-
joru ony6nukoBaHs! B razere Hero-Fopk Taiimc (puc.
29) u sxypuane Dental Subjects of Interest [22, 23].

ITocne cmeptn HeBuna B 1954 rony Osima nepens-
nana kaura «IIpo0ieMbl MECTHOM aHECTE3HH B CTOMa-
Tonorumy» [24] — puc. 30.
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DR. MENDEL NEVIN,
WANUFACTURER, 69

DentistWho Headed Anesthetic
Formula Corporation Is Dead
—Once Served Hospitals

.

Dr, Mendel Nevin, dentist and
president of the Novocol Chemical
Manufacturing Company, Inc,
manufacturers. of local anesthetic
products, died of a heart attack
in Chicagp on Wednesday. His age
was 69. He lived at 130 Arlington
Avenue, Brooklyn.

Born in Russia, Dr. Nevin was
graduated from the New York Col-
lege of Dentistry in 1907, He had
been an oral surgeon at Greenpoint
Hospital in Brooklyn and at the
Hospital for Joint Diseases in
Manhattan and a consultant anes-
thetist at Ocean Hill Memorial
Hospital, Brooklyn. He was a for-
mer president of the Kings County
Dental Society.

Dr. Nevin gave up dentistry and
founded the Novocol firm in 1911
to make anesthetic formulas he
had developed. The company has
major manufacturing plants m
Brooklyn, Toronto, London, Buenos
Aires and Rio de Janeiro. He was
an officer and a director of the
Dental Items of Interest Publish-
ing Company, United States Pro-
caine Company, Atlantic-Warwick
Corporation and the Atlantic Man-
ufacturing Corporation, subsidi-
aries of Novocol Chemical.

DR. MENDEL NEVIN

He also was editor of Modern
Dentistry, a quarterly publication
devoted to the administration of
local anesthetics, and had served
ag chairman of the dental division
of the Jewish Welfare Foundation,
a director of the Brooklyn Cham-
ber of Commerce and president of
the Highland Park Kiwanis Club.
He was a member of the Unity
Club and had been active in the
Girl Scout Council of Greater New
York, Inc.

Surviving are his widow, Mrs.
Mollie Nevin; two sons, Dr. Hillard
R. Nevin of Brooklyn and Dr.
Marshall I. Nevin of Jamaicas,
Queens; three sisters and three
brothers.

Ehe New ork Eimes
Published: November 11, 1950
Copyright © The New York Times

Puc. 29. Hexponoe 6 cazeme «Hvwto-Hopk-Tatimey



Danish Scientific Journal No70, 2023

63

—
PropLass

Puc. 30. Knuea «Ilpobnemsr mecmuotl anecme3uu 8 CMOMAmono2uu»

3akiiouenue. [IpuBeieHHBIE B OTOW CTaThe CBe-
JIEHUS] HENOJHbIe, HO M OHU TO3BOJISIIOT KOHCTaTHPO-
BaTh MUPOBOE 3HaueHue Bkiaaa XapBu Kyka u MeH-
nenst HeBuHa B pa3BUTHE MECTHOM aHECTE3UU B CTOMA-
TOJIOTHH ¥ CMEKHBIX CTIeHAbHOCTAX. OHU 3aJI0KMITH
OCHOBBI COBPEMEHHOM TEXHOJIOTHH MECTHOT0 00e300-
nuBanui. Cosnanue komnanuii Cook Laboratories u
Novocol Chemical Manufacturing Company, Incorpo-
rated crmocoOCTBOBAIO MPOrpeccy B MHCTPYMEHTAIb-
HOM W MEIUKAMEHTO3HOM OOECIIeYCHHH CTOMATOJO-
TOB, 9TO CIEIAIIO JIeUeHNE Oe300Ie3HEHHBIM IS TAIlH-
€HTOB M ONITHMHU3UPOBAIIO PaboTy Bpada.
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STRATEGIES OF SPEECH MASKS IN RADIO DISCOURSE
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Abstract
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A fragment of a comprehensive study on the identification of role-masks as components of the game in the
media text is presented. The purpose of the work is to create a typology of role-masks presented in the communi-
cative space of radio. Strategies of entertaining, status and communicative-regulatory mask roles, their dominant
lexical markers are described. The functions of the identified roles-masks are established: providing convenience
for the perception of scientific information, consolidating, therapeutic, hedonistic, the function of putting forward

a significant idea, etc.

Keywords: radio, discourse, speech masks, communicative strategy, tactics.

In the communicative space of radio a special
game continuum is organized with the help of speech
masks system. The mosaic nature of the images of the
author and the addressee is reflected in the "split"” of the
author's images, which is represented in the communi-
cative space through strategies. Gaming and communi-
cative-regulatory strategies are associated with the cre-
ation of a speech mask in entertainment media texts as
a special speech-behavioral model. They are important
elements of the structure of the media text and allow
solving various communicative tasks. The essence of
these strategies is to transform the addresser into an-
other linguistic personality. They are based on linguis-
tic "joking", humor with a mindset for fun, the creation
of hedonistic emotions among the addressees, as well
as outrageous, theatrical and entertaining.

The radio discourse reflects the subject-subject fo-
cus on the formation of entertaining-playing, phatic in-
teraction between the presenter and the listener. It is co-
ordinated on the basis of the speech behavior (presen-
tation) of the presenter and the organization of
emotional and axiological community with the ad-
dressee due to the communicative strategies of the
speech mask. The aim of the article is to identify the
dominant communicative strategies and tactics of
speech masks in entertainment and informative radio
discourse. The research material consists of 400 radio
programs broadcast by Belarusian radio channels from
2000 to 2023.

The communicative-pragmatic functions of the ra-
dio discourse provide the following strategies: enter-
taining, status and communicative-regulatory speech
masks.

Strategies of Speech Masks in Entertainment Ra-
dio Discourse

Orientation towards the hedonistic orientation of
interaction, communicative hedonism (pleasure from
communication), which are the pragmatic dominants of
the radio discourse, is actively manifested through the
tactical repertoire of entertainment strategies speech
masks (SM) Cheerful and Joker.

The entertaining and playful beginning can be
traced in the implementation of the tactics of SM
Cheerful: humor (1), funny story (2), self-criticism (3),
dispute (4), which create a system of communicative
attractions that make up a structural and meaningful
text whole: Moderator: Your task is to determine |,
where is the fake with us ... (3) Just turn off the receiver,
otherwise | hear myself. And my voice infuriates me,
especially in the morning. Presenter: And your wife
lives with you and hears this every day! Moderator: (1)
I represent, of course, and | get paid every day for it.
So, first news. ... Presenter: The second news. The news
at the Oslo Institute, this is Norway, there is such a city
... They created a special electric sheet. ... Host: |
mean, are you normal? Do you have electric sheet? (1)
Yes, | went off the air! I'm surrounded by people with
electric sheets! Where is my straitjacket? My cat warms
me! (“Fake or not fake”, Radio Unistar, 09.09.20).

The actualization of the entertaining mode is pro-
moted by colloquial, pejorative vocabulary - manifes-
tations of the tactics of self-criticism; emotional-evalu-
ative regulatives, language game - markers of humor
tactics; vocabulary-markers of disagreement (oh, come
on, it's not true, etc.). Such attractive demonstrators are
intended for the pleasure of the audience, often consist-
ing of "a carnival reversal of stereotyped ideas, opin-
ions and behaviors" [Karasik, p. 232].

The communicative style of SM Cheerful, which
is typical for an entertaining conversational radio, is
characterized by a high proportion of humor, parody,
theatricality, spontaneity and play. Among the most re-
current objects that Cheerful humor is directed at are
situations and facts from the personal life of the host
and participants in communicative interaction, the par-
ticipants in the program and their abilities, qualities and
skills of the host, as well as interpersonal relationships.

Strategy of SM Joker is implemented by clowning
tactics, the most common in radio broadcasts in the pe-
riod 2000-2018. The clownish nature of the communi-
cative interaction is supported by the host's parodying
someone else's behavior (a woman, a young girl, etc.)
in a conversation with the listener, distortion, mangling
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of sounds, changing the stress in words to create a
laughable effect.

The strategies of communicative-regulatory
speech masks act as a means of embodying an emotion-
ally-adjusting discourse plan that intimizes communi-
cative interaction and forms an emotional atmosphere,
the mood of the audience. The emotional, axiological
space of sincerity, built on the basic needs of recogni-
tion, respect and internal interests of the audience, can
be considered as a discursive ideology of radio. Ideol-
ogy in this case is understood in its broadest sense - as
a system of value meanings implicitly present in the
genre and language ways of organizing content, a sys-
tem that manifests itself in the process of "unconscious"
displacement "of obligatory units (rethinking, modal
interpretation) towards" discursive interests " [Re-
zanova, p. 60]. Its formation is aimed at modeling a
sense of community (experience, life stories, emotions,
etc.), spiritual, cordial relationships with the addressee.
Social relationships of all kinds are the more real, reli-
able and authentic, the closer they affect the internal
psychological interests of everyone [Batsenkova, p.
135].

To create a friendly area where the listener can feel
meaningful and valued the radio discourse employs the
strategy of SM Inspiring Well-Wisher.

Emotionally shaping dominants in radio serve to
involve the addressee in communicative interaction, to
attract attention - tactics that implement the strategy of
Inspiring well-wisher: indications of acceptance,
praise, demonstration of the significance of the ad-
dressee, wishes.

The communicative space of radio in recent years
is being formed as a space for a special way of thinking
- acceptance, which researchers define as "a worldview
position expressed in an unconditional value attitude to
life, to oneself and others, which is developed in the
process of developing life experience on the basis of a
conscious choice of respect for diversity of the sur-
rounding world ... recognition of the diversity, multi-
variance, otherness of everything that exists and agree-
ment with this” [Ryazantseva]. The ideals of the "new
sincerity" - honesty, openness and authenticity - deter-
mine the implementation of this category in the com-
municative tactics of indicating acceptance, the mark-
ers of which are statements of a stating nature contain-
ing inclusive pronouns and lexemes with the meaning
of difference, uniqueness: You see how different we are
all (Radio Rocks); Everyone feels and lives in their own
way, we are all different, unique (Radio New Wave);
Yes, there are strange situations like this (Radio
Minsk).

The tactics of praise reflects the axiological dom-
inant of modern radio - sensitivity, "new sincerity", ex-
pressed in increased sensitivity. Emotional regulatives
become linguistic manifestations (clever! Ah, well
done!), emotional-evaluative vocabulary demonstrat-
ing a high degree of quality, vocabulary of uniqueness
semantics, designations of emotions (proud, respect,
rejoice): But such a unique thing as yours, Tatyana, is
not no one will have. There will be no such risk some-
where in a cafe to meet a girl in the same dress. I'm sure
it's a cool experience and incredible skills! ... Tell your

stories ... be sure to share what it is, your way. I'm sure
there is something to be proud of! (Radio Unistar,
03.03.2023).

The tactic of demonstrating the significance of the
addressee is aimed at emphasizing the desirability of
contact with a partner, recognizing the importance of
his communicative interests and communicative efforts
due to the lexemes of the semantics of importance, ne-
cessity; friendly treatment (friends, our loved ones):
Friends, your opinion and your stories are important to
us (Minsk Wave); We call you now to our studio, our
dear news experts. This is because we can’t do without
you (“News Expert”, Radio Rocks, 09/27/2022).

The tactic of wishing is a discursive marker of the
communicative space of radio, as it creates the basis for
headlines, phatic speech genres (greeting, farewell), as
well as dialogic interaction between the presenter and
the addressee, for example, Live greedily, take every-
thing from life! (“Finally a show”, Radio Unistar,
2018); Have a productive day for everyone and have a
good mood! (Radio Rocks VKontakte, 2022).

An emotionally rich communicative space fo-
cused on reducing the distance between information
and the addressee is formed by the tactics of gratitude,
which often constitutes a communicative model in
combination with other tools of communicative-regula-
tory speech masks strategies (tactics of praise, demon-
strating the significance of the addressee, etc.): Come
on, we are waiting for your wonderful, frank stories. ...
Our dear listeners, thank you all for trusting us and sin-
cerely sharing your interesting stories. ... Let every-
thing in your life be super, super, super! (Radio Rocks,
2022).

Strategies of Speech Masks in Informative Ra-
dio Discourse

The picture of communicative interaction with the
addressee in informative radio discourse is formed by
the entertainment strategies of SM Cheerful and Re-
futer as well as status strategy of speech masks One of
your, Expert.

Monologic radio genres, characteristic of the 20th
- early 21st centuries, were transformed into dialogic
ones. This entailed a transformation of the role of the
journalist. The desire of a journalist to thin out the in-
formation density and form a hedonistic space for ob-
taining knowledge gives rise to the use of entertaining
strategies of speech masks. The strategy of SM Cheer-
ful is the most typical for dialogic cognitive genres. It
is represented by tactics of humorous commentary, hu-
morous mockery, and humor.

In the radio discourse, polyphony is represented
mainly by thematic and tonal-stylistic (changing the
tone and style of communication) variability, which
manifests itself in the generation of a secondary the-
matic line when discussing a cognitive topic. The po-
lyphony of switching is ensured by editing cognitive
topics (presented by an expert) and topics that provide
a phatic resource, an emotional background for com-
munication, which are updated through idle speech
communication of the hosts on the air: Host: Is strip
plastic not suitable for men? Well, you never know. Ex-
pert: Everything is possible in the modern world. Pre-
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senter 2: If you decide to change your career so drasti-
cally, then we will support you, of course. Presenter 1:
This is all that | can do with my own hands. Presenter:
It's probably more about legs, plastic strip. Presenter 2:
You don't see, the person is starting. Presenter 1: You
haven’t seen my numbers, Katya, just wait (“Guest on
the topic”, Radio Mir, 02/07/2023).

The axiological dominant of the radio discourse -
conflict - gets deliberately marked in the strategy of SM
Refuter. The clash of opinions of the expert and the pre-
senter or several presenters of the program contributes
to the activation of the attractive (emotional, entertain-
ing) side of communication. Tactically, the Refuter's is
actualized through the tactics of dispute as a provoca-
tion (source of information), dispute as an exchange of
opinions.

In the course of communicative interaction, the
text-forming model of a cognitive text is implemented
by the strategies of the status of speech masks of a jour-
nalist. The structure of instructive genres is made up of
the following tactical model of the speech mask Expert:
tactics of advice, instruction, commentary, ap-
proval/disapproval, which demonstrates ordinary
knowledge or assessment, contrasting with the
knowledge or analysis of the expert: Presenter: In such
a situation, that they themselves got, respectively, ex-
actly you can get out of there. In no case do not refuse
to colleagues, in no case do not refuse close acquaint-
ances to help neighbors. But do it a little bit, little by
little, cutting back on the amount of help that you pro-
vide. ... Psychologist: On the one hand, | agree. On the
other hand, | have some internal contradictions. I'll ex-
plain now. Look here, imagine the situation. Everyone
is used to the fact that Olga does all the work for them,
and no matter how much she puts a little bit of bound-
aries back, people still won’t understand this. ... Olya,
you set the time frame ("Formula of Happiness", Radio
Unistar, 10/22/2018). The contrast of everyday and ex-
pert knowledge becomes the structural and content en-
gine of the radio text.

The role of the translator of knowledge has
changed to the role represented by the speech mask One
of you as a representative who voices the impressions

and interests of the media audience. The host broad-
casts on the air potential objections, the emotions of the
listener. This strategy, which manifests itself in the tac-
tics of bewilderment, objection, agreement, disagree-
ment, evaluation, is aimed at reflecting the intended or
potential opinion and feelings of the listener in order to
include him as much as possible in the communicative
situation, as well as demonstrate closeness (communi-
cative and psychological), form equal relations: Expert:
At this time of the year, some citizens try to feed (ducks)
and in this way we disrupt the natural process of bird
migration. That is, the birds do not fly away. Host: So
what? | would like to ask the harsh scientists. Are you
walking with a child in the park and no contact with the
cute world of birds? Are you just looking at them? And
all? Or maybe sometimes you can still feed the birds?
(“Green world. We feed the birds in the park”, Radio
Mir, 2022).

To conclude, it’s necessary to point out that speech
mask strategies act as a structure-forming element of
the communicative space of a media text. They actively
form a trusting, friendly, informative or inspiring, play-
ful, jokingly ironic or mocking tone of an entertaining
media text. Being aimed at the organization of commu-
nication, speech mask strategies provide convenience
in the perception of information, perform entertaining,
hedonistic and therapeutic functions.
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At the present time in Kazakhstan there is the for-
mation of a new system of education, focused on enter-
ing the world space. To achieve this goal, it was neces-
sary to introduce the process of trilingual education,
which includes the languages of the trinity (Kazakh,
Russian and foreign languages). This process is accom-
panied by significant changes in the theory and practice
of the pedagogical process. Here is some evidence of
significant changes over the past six years.

Since 2017, organizations of general secondary
education have been teaching individual subjects of the
natural and mathematical cycle (NSC) in English.
Teaching is carried out taking into account the opinion
of parents and students, the willingness of teachers, as
well as on the basis of the decision of the Pedagogical
Council of the school [7].

Since 2018, for the first time, school leavers have
been given the opportunity to take the test in English.
In 2021, 351 graduates took Unified national testing
(UNT) in English. The average score of graduates tak-
ing UNT in English was 84.8 points. In addition, the
number of students taking the IELTS and SAT exams
increases each year. For example, in the 2020-2021
school year, more than 570 teachers took the certifica-
tion exams (IELTS), a 39% increase from 2018.

This is a great indicator that today's young people,
most of them students and teachers, are aware of and
have the opportunity to learn a foreign language so that
they can achieve their educational goals from all over
the world without any language barriers.

Since 2020, domestic digital multilingual educa-
tional platforms such as Bilimland.kz, Kundelik, Bili-
mAl, Daryn online, which have content in English,
have started functioning. This is a good opportunity for
secondary school students to learn an additional foreign
language, which in the future will help them to become
a person in their chosen professional field.

In the 2021-2022 school year, there are 3,864
schools teaching subjects in English, including 2,219
rural schools, of which 439 schools are fully immersed
and 3,425 are partially immersed. The number of stu-
dents enrolled natural and mathematical cycle (NSC)
subjects in English is 243,324,

Also each year, 1,000 grants are given to universi-
ties that train teachers in English language instruction
in four specialties of the science and mathematics cy-
cle: «Physics», «Computer Sciencex, «Chemistry», and
«Biology».

When comprehending the great truth of nature,
students feel the volume of insufficiently systematized
knowledge about it. This problem can be solved by in-
tegrating subjects. One of the forms of implementation
of the integrated approach to learning is the establish-
ment of interdisciplinary links in the lessons of the nat-
ural cycle. They play an important role in increasing the
practical and scientific-theoretical training of students,
the essential feature of which is the mastery of the gen-
eralized nature of cognitive activity by schoolchildren.
The integrated nature of the acquired knowledge gives
the opportunity to apply it in specific situations, when
considering private issues, both in the educational and
extracurricular activities [5].

Integration is not an end in itself, but a certain sys-
tem in the teacher's activity; it must solve certain prob-
lems of integrated teaching [1]:

— increase the level of knowledge of students in
the subject, which is manifested in the depth of the ac-
quired concepts, patterns through their multifaceted in-
terpretation using the information of integrated sci-
ences;

— change the level of intellectual activity by look-
ing at learning material from the perspective of leading
ideas, establishing natural correlations between the
problems studied:;

— Increase the cognitive interest of students, which
manifests itself in a desire for active and independent
work in class and outside of school hours;

— Include students in creative and research activi-
ties.

Interdisciplinary integration plays an important
role in teaching foreign language to non-language stu-
dents. This is due to a number of factors, which were
identified in the process of observing the learning pro-
cess of students of a pedagogical university.

Firstly, non-English speaking students are not al-
ways interested in learning a foreign language because
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they do not perceive it as a subject contributing to their
professional competence. The main source of strength-
ening the motivational aspect of learning a foreign lan-
guage at university is the rational use of interdiscipli-
nary integration [9].

Secondly, constant interdisciplinary integration of
special subjects and foreign language allows educating
students interested in their future professional activity,
creative attitude to work, significantly affects the for-
mation of their personality.

Thirdly, interdisciplinary integration allows
changing the priority from assimilation of ready-made
knowledge to independent active cognitive activity tak-
ing into account the need to form an integrated style of
thinking in students. An important goal of learning in
the conditions of interdisciplinary integration is to
achieve not only the results of scientific cognition, but
also the very way of obtaining these results, the for-
mation of interdisciplinary structure of knowledge and
cognitive independence of the student, the development
of creative abilities. Interdisciplinary integration, as an
independent stimulus of cognitive interest of students,
restructures the learning process: strengthens the gen-
eralizing nature of the content of the material studied,
the search orientation of the learning activity, its collec-
tivity, mutual assistance of students in its organization;
expands business contacts between students and teach-
ers [8].

Thus, using the reliance on interdisciplinary inte-
gration, the teacher includes students in active learning
and research activities.

In my opinion, interdisciplinary integration is a
fundamental methodological principle that contributes
to the convergence of different academic disciplines,
combines knowledge, skills, and abilities of educa-
tional-research activities in different subjects into a co-
herent system and, thus, resolves the conflict between
the subject teaching of a foreign language and for-
mation of teaching and research skills without losing
qualitative features of the studied subject.

Also, it should be noted that in English classes you
can use linguocountry materials, which should be care-
fully selected by the teacher. It is the competent selec-
tion of linguocountry study materials that is one of the
important factors in teaching foreign languages. The
solution to this problem largely depends on the teacher,
on his ability to effectively implement the selected and
developed material in the classroom. Tasks of a lin-
guocountry study nature, which are used in English les-
sons, should be [6]:

— authentic (representing speech works generated
in real communication situations);

— typical (standardized speech works, regularly
reproduced in repetitive situations of communication);

— topical (reflecting the current stage of socio-
verbal interaction of communicants).

It is very important to understand that mastering
the culture of the country of the target language is based
on the principles of authentic communication,
interactivity, and learning the language in a cultural
context [3].

The system of multilingualism among the subjects
of natural and mathematical direction determines the
relevance of the problem of integration in education,
which provides for the creation of fundamentally new
educational information with appropriate content of
educational material, educational and methodological
support, new technologies.

Finally, it encourages students to redefine their
need and ability to communicate in three languages.
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Abstract

Modern publications on Hegelian anthropology and psychology testify to the growing interest in this topic.
This is due to the increasing relevance of philosophical anthropology in the context of the “anthropological turn”,
and also due to the need for meaningful semantics of psychological concepts for computer modeling. The present
article is devoted to the epistemology of Hegel, and the concept of sensation that is presented in the section “An-
thropology of the Philosophy of the Subjective Mind” is analyzed. Connections between the Hegelian concept of
sensation, experimental data of psychophysiologie, and qualia of the philosophy of consciousness are shown. It
follows from this consideration that Hegel’s investigations of sensation conducted within the framework of spec-
ulative philosophy find not only further confirmation in the discoveries of modern science, but also a productive
conceptual framework for consideration in the body of knowledge about sensation, as well as a proposal for mod-
eling artificial intelligence.

Abstrakt

Zeitgenossische Verdffentlichungen zur Hegelschen Anthropologie und Psychologie zeugen von einem
wachsenden Interesse an diesem Thema. Dies liegt an der wachsenden Relevanz der philosophischen Anthropo-
logie im Kontext des ,,anthropological turn“, sowie an der Notwendigkeit einer aussagekriftigen Semantik psy-
chologischer Konzepte fiir die Computermodellierung. Dieser Artikel ist Hegels Erkenntnistheorie gewidmet, wo-
bei der im Abschnitt ,,Anthropologie der Philosophie des subjektiven Geistes™ vorgestellte Empfindungsbegriff
analysiert wird. Zusammenhédnge zwischen dem Hegelschen Empfindungsbegriff, experimentellen Daten der
Psychophysiologie und Qualia der Bewusstseinsphilosophie werden aufgezeigt. Aus dieser Uberlegung folgt, dass
die im Rahmen der spekulativen Philosophie durchgefiihrten Hegelschen Empfindungsstudien nicht nur eine wei-
tere Bestdtigung in den Entdeckungen der modernen Wissenschaft finden, sondern auch einen produktiven kon-
zeptionellen Rahmen fiir die Betrachtung im Gesamtwissen iiber die Empfindung als Vorschlag zur Modellierung
kiinstlicher Intelligenz.

Keywords: epistemology, hegelian anthropology, psychophysiology, philosophy of mind, qualia, sensation
Schliisselworter: Erkenntnistheorie, Hegelsche Anthropologie, Psychophysiologie, Philosophie des Geis-
tes, Qualia, Sensation

Hegels Anthropologie — dialektisch-spekulative
Methode zur Entdeckung des Geistes durch den
Menschen

Der Gegenstand der Anthropologie in Die Phi-
losophie des Geistes [3, 38]. Die Hegelsche Anthropo-
logie und Psychologie hat im Vergleich zu anderen Ge-
bieten der Philosophie, die Hegel ausarbeitete, bis
heute wenig Resonanz gefunden. Die steigende Zahl
der diesem Thema gewidmeten Verdffentlichungen in
den letzten Jahrzehnten zeugt jedoch von wachsendem

Interesse (Federico Sanguinetti, Richard Dien Win-
field, Hans Friedrich Fulda, Willem deVries, Reiner
Wiehl, M.J. Petry und andere), was unter anderem auf
die zunehmende Aktualitdt der philosophischen Anth-
ropologie im Kontext der “anthropologischen Wende”
(Max Scheler, 1928, Schlaeger Jiirgen, 1996) zuriick-
zufiihren ist.

Die Hegelsche Anthropologie zeichnet sich
dadurch aus, dass ihr Ziel nicht der Erwerb von Kennt-
nissen iiber einen Menschen durch “die psychologi-
sche, sonst gewOhnliche Betrachtungsweise” [3, 38] ist,
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bei der “die Seele als fertiges Subjekt vorausgesetzt ist”
[3, 38]. Dariiber hinaus hat diese Betrachtungsweise
nicht “die Bedeutung nur einer Selbsterkenntnis nach
den partikuldren Féhigkeiten, Charakter, Neigungen
und Schwichen des Individuums” [3, 9]. Als Hauptge-
genstand der Anthropologie bestimmt Hegel in Die
Philosophie des Geistes nicht den Menschen in der
Vielfalt seiner LebensduBerungen, sondern den Geist
als Wesen des Menschen: “Der subjektive Geist ist [...]
an sich oder unmittelbar; so ist er Seele oder Naturgeist;
Gegenstand der Anthropologie” [3, 38]. Im selben
Sinne wird behauptet — “Wir miissen also von dem noch
in der Natur befangenen, auf seine Leiblichkeit bezoge-
nen [...] Geiste anfangen. Diese [...] Grundlage des
Menschen ist der Gegenstand der Anthropologie” [3,
40].

Als treibende Kraft der Inhaltsentfaltung sieht He-
gel die innere Dialektik des Geistes an, die Zersplitte-
rung der Einheit in sich ausschlieBende Gegensitze, die
sich danach in einem Zusammenhang befinden und in-
einander {ibergehen [3, 13], wobei die “spekulative Be-
trachtung fiir die Auflésung der Widerspriiche unmit-
telbar als notwendig gezeigt wird” [3, 13]. Die Auf-
merksamkeit richtet sich darauf, “was den
dialektischen Fortgang von der erwachenden Seele zur
Empfindung betrifft” [3, 95]. Die menschliche Tatigkeit
in dialektisch-spekulativer philosophischen Erfor-
schung besteht laut Hegel, die im Bewusstsein des Phi-
losophen entstehenden objektiven Bekundung des real
existierenden Geistes zu beobachten und festzuhalten:
“Die Philosophie hat also gewissermalien nur zuzuse-
hen, wie die Natur selber ihre AuBerlichkeit aufhebt
[...] Dieser Ubergang von der Notwendigkeit zur Frei-
heitist [...] ein Stufengang von vielen Momenten, deren
Darstellung die Naturphilosophie ausmacht™ [3, 24].

Das Wesen des Menschen — als Geist. Den Aus-
gangspunkt fiir die Forschung des absoluten Geistes be-
deutet Hegel in den ersten Sétzen Die Philosophie des
Geistes das Gebot des Orakels von Delphi — “Erkenne
dich selbst!”, das er als Aufruf an den Menschen, sein
eigenes Wesen als Geist zu erkennen, interpretiert: “Er-
kenne dich selbst, dies absolute Gebot hat [...] die Be-
deutung der Erkenntnis des Wahrhaften des Menschen
wie des Wahrhaften an und fur sich, — des Wesens
selbst als Geistes” [3, 9]. Die Entwicklung deses Ge-
dankens erfolgt in dem Sinne, dass, obgleich gilt — “Das
Absolute ist der Geist; dies ist die hochste Definition
des Absoluten” [3, 29], dennoch fiir den Menschen die
Erkenntnis des Geistes in der Natur beginnt: “Der Geist
hat fiir uns die Natur zu seiner Voraussetzung, deren
Wahrheit und damit deren absolut Erstes er ist” [3, 17].
Hegel behauptet eine fiir den rationalen Verstand para-
doxe Inversion — das Ergebnis geht voran zum voraus-
gehenden Inhalt: “Der Geist ist als die Wahrheit der Na-
tur geworden [...] dies Resultat die Bedeutung der
Wahrheit und vielmehr des Ersten gegen das Vorherge-
hende hat” [3, 43]. Die Umkehrung zeigt, dass Hegel
den Geist als Wahrheit annimmt, die vom Menschen
entdeckt wird, aber objektiv bereits vor ihrer Verwirk-
lichung in der Natur und Entdeckung durch den Men-
schen in Form einer abstrakten Idee existiert.

Das oben dargelegte stellt den ersten Schritt auf
dem Weg zur Identifikation des Inhalts dar, der sich in

dem Menschen als sein Wesen manifestiert, aber
gleichzeitig die Anwesenheit des sich dem Menschen
offenbarenden Geistes in diesem zum Ausdruck bringt.

Die Empfindung ist die fiirsichsein des Geistes Au-
Berung durch Erwachen der Seele

Die Empfindung im Erwachen. Den néchsten
Schritt der Entfaltung des Geistes bezeichnet Hegel als
Eintritt der Empfindung beim Erwachen. Aus der Sicht
der Dialektik findet dabei ein qualitativer Ubergang
statt — ein Sprung. Laut Hegel — “das Erwachen werde
dadurch bewirkt, da8 der Blitz der Subjektivitit die
Form der unmittelbarkeit des Geistes durchschlage” [3,
90]. In diesem Sprung sind untrennbar miteinander ver-
bunden: das Erwachen der Seele, der Eintritt der Emp-
findung und der Auftritt der Subjektivitit. Die genann-
ten Bestimmtheiten bezeichnen die Grenze zwischen
der Pflanzen- und dem Tierwelt, diese beiden Welten
gehoren jedoch zur Lebensstufe. Der Geist findet sich
in der Empfindung als eie individuelle Seele — ein Sub-
jekt. Fiir den Menschen “das Wachen ist das konkrete
BewuBtsein dieser gegenseitigen Bestitigung jedes ein-
zelnen Momentes seines Inhalts durch alle iibrigen des
Gemaildes der Anschauung. Dies Bewul3tsein hat dabei
nicht nétig, deutlich entwickelt zu sein” [3, 88].

Die Entstehung der Empfindung beim Erwachen
duBert die Logik der Idee, die in ihrer (der Idee) natiir-
lichen Entfremdung realisiert wird — “wenn im § 398
das Erwachen ein Urteil der individuellen Seele hat ge-
nannt werden diirfen [...] wir in der Empfindung das
Vorhandensein eines Schlusses behaupten und daraus
die vermittels der Empfindung erfolgende Vergewisse-
rung des Wachseins ableiten konnen” [3, 97]. Da Ge-
sagte wird durch Das Gesagte wird durch den Riick-
schluss des Menschen tber sein Erwachen auf der
Grundlage der sensuellen Empfindung illustriert — “In-
dem wir erwachen [...] Um daher zum volligen Wach-
sein und zur Gewilheit desselben zu gelangen, 6ffnen
wir die Augen, fassen wir uns an, untersuchen wir, mit
einem Wort, ob etwas bestimmtes Anderes, ein be-
stimmt von uns Unterschiedenes fiir uns ist” [3, 97].

Die Empfindung in den Denkbestimmungen.
Hegel spricht von der Empfindung als von einem Zu-
stand, der beim Erachen des Menschen eintritt und pa-
rallel auch in einer allgemeineren Bedeutung, als vom
Erreichen durch den Geist einer bestimmten Stufe sei-
ner Entfaltung — “in der Anthropologie betrachten wir
aber das Erwachen nur insofern, [...] daB der Geist sich
selber und eine ihm gegeniiberstehende Welt iiberhaupt
findet, — ein Sichfinden, das zunéchst nur zur Empfin-
dung fortschreitet” [3, 90]. Die Bewegung des Geistes
zur Empfindung erfolgt in der Natur stufenweise —
“Schon in der Pflanze zeigt sich ein in die Peripherie
ergossenes Zentrum [..] Eine noch vollstindigere
Uberwindung der AuBerlichkeit stellt der tierische Or-
ganismus dar”. [3, 19] Infolge der unmittelbaren Refle-
xivitét des Tieres in sich selbst wird es zur Subjektivi-
tat, und hat eine Empfindung, “die Empfindung ist eben
diese Allgegenwart der Einheit des Tieres in allen sei-
nen Gliedern, die jeden Eindruck unmittelbar dem ei-
nen Ganzen mitteilen” [3, 19].

In der Empfindung entdeckt der Geist fiir sich ei-
gene Definitionen durch die Verleiblichung einigen
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Bestimmungen, durch die Negation von sich selbst als
einen anderen, zuriickkehrend aus der materiellen Welt
mittels Idealisierung des gegenstdndlichen Inhalts und
von sich selbst, wobei dieser Inhalt fiir sich selbst ge-
macht wird. In der Anthropologie bekommt die Emp-
findung die folgende Hauptdefinition: “In dem
Fiirsichsein der wachen Seele ist das Sein als ideelles
Moment enthalten; sie findet so die Inhaltsbestimmt-
heiten ihrer schlafenden Natur, welche als in ihrer Sub-
stanz an sich in derselben sind [...] Als Bestimmtheit ist
dies Besondere von der Identitit des Fiirsichseins mit
sich unterschieden und zugleich in dessen Einfachheit
einfach enthalten, — Empfindung” [3, 95]. Weiteren De-
finitionen zuvorkommend, wird eine Umformulierung
des bereits Gesagten angefiihrt: Die Empfindung ist ein
Zustand der Unterscheidung durch den wachen Geist
seines eigenen Inhalts als einfache Bestimmung in der
genau so einfachen Identitit seiner Seele.

In dieser Definition besteht das Wichtigste in den
folgenden Mpmenten: erstens, die Verbindung der
Empfindung mit dem Wachsein, was eine Integritit der
Seele in die AuBBenwelt bedeutet, die sich als Ursache
und Bestitigung des Erwachens und des Entstehens der
Empfindung erweist; zweitens, die Immanenz der Emp-
findung mit der Seele, die Zuordnung der Empfindung
zum inneren Inhalt der Seele, dabei kann die Erre-
gungsquelle extern sein, und, drittens, die Simplitét wie
der empfindenden Seele, sowie auch des Inhalts der
Empfindung, die hier nicht in einer Detailvielfalt, son-
dern als ein einfaches Ganzes auftritt: “Jedes Indivi-
duum ist ein unendlicher Reichtum von Empfindungs-
bestimmungen, Vorstellungen, Kenntnissen, Gedanken
usf.; aber ich bin darum doch ein ganz Einfaches [...]
Erst wenn ich mich an eine Vorstellung erinnere, bringe
ich sie aus jenem Innern heraus zur Existenz vor das
Bewultsein [3, 122].

Das Attribut der Einfachheit der Empfindung ist
von prinzipieller Bedeutung in der Verbindung des Be-
wusstseins mit dem Inhalt der sinnlichen und der geis-
tigen Sphére. “Zunéchst haben wir es dabei nur mit der
Form des Empfindens zu tun. Was die Seele empfindet,
ist erst im zweiten Teil der Anthropologie zu bestim-
men” [3, 51]. Der Inhalt der Empfindung entsteht als
die Ausdehnung der Empfindung in sich selber zur ah-
nenden Seele [3, 51], es ist ein Ergebnis des nach der
Emfindung folgenden Apperzeptionsprozesses.

Die Empfindung des Menschen ist ein Organ
des Lebewesens zur Wahrnehmung des Inhalts der
sinnlichen und der geistigen Sphére. In der Einlei-
tung, und danach auch im Abschnitt Empfindung Die
Philosophie des Geistes geht es fast in ein und densel-
ben Ausdriicken zuerst im negativen, und danach im
positiven Sinn um den Zusammenhang der Empfindung
mit dem geistigen Inhalt. Im ersten Fall wird vermerkt,
dass ein religioser, sittlicher etc. Inhalt nicht als beson-
dere Arten der Empfingung betrachtet werden kann; im
zweiten Fall, dass “Alles ist in der Empfindung und [...]
alles, was im geistigen Bewuf3tsein und in der Vernunft
hervortritt, hat seine Quelle und Ursprung in derselben
[...] Es geniige nicht [sagt man], daB Grundsitze, Reli-
gion usf. nur im Kopfe seien, sie miissen im Herzen, in
der Empfindung sein” [3, 97]. Mit anderen Worten, ist

das Geistige keine Art der Empfindung, das Bewusst-
sein hat jedoch fiir sich die Empfindung als Quelle und
Mittel, um unmittelbar den Inhalt aus der geistigen
Sphére zu erhalten. Beziiglich der ersten (negativen)
Definition erldutert Hegel — “an einer niedrigeren, abs-
trakteren Bestimmung das Hohere sich schon empirisch
vorhanden zeigt” [3, 17].

Die Empfindung entsteht beim Erwachen in Zu-
sammenhang mit einer Erregung der Sinnesorgane, der
Inhalt der Empfindung kommt jedoch nicht ausschlief3-
lich und unmittelbar von auflen — “Was die empfin-
dende Seele in sich findet, ist[...] das natiirliche Unmit-
telbare, als in ihr ideell und ihr zueigen gemacht” [3,
100]. Andererseits, wird jeweils nach der Entwicklung
des Geistes der geistige Inhalt empfunden — “das ur-
spriinglich dem Fiirsichsein, das ist, wie es, weiter in
sich vertieft, Ich des BewuBtseins und freier Geist ist,
Angehorige zur natiirlichen Leiblichkeit bestimmt und
so empfunden” [3, 100]. Demgleich unterscheidet He-
gel “eine Sphire des Empfindens, welches zuerst Be-
stimmung der Leiblichkeit [...] ist[...] und eine andere
Sphére der im Geiste entsprungenen [...], die, um als
gefundene zu sein, um empfunden zu werden, verleib-
licht warden” [3, 100].

Besondere Aufmerksamkeit schenkt Hegel dem
Ausdruck des Inhalts der geistigen Sphére in der Form
der Empfindung. Er spricht in diesem Zusammenhang
von der Umsetzung in der Empfindung von Denkpro-
zessen und von der ZweckmaéBigkeit der Entwicklung
einer neuen Wissenschaft — der psachischen Physiolo-
gie: “Das System des inneren Empfindens in seiner sich
verleiblichenden Besonderung wire wiirdig, in einer ei-
gentiimlichen Wissenschaft, einer psychischen Physio-
logie , ausgefiihrt und abgehandelt zu werden [...] es
wiirde die interessanteste Seite einer psychischen Phy-
siologie sein, [...] wie Nachdenken, geistige Beschifti-
gung im Kopfe, dem Zentrum des sensiblen Systemes,
empfunden wird” [3, 101].

Zusammenfassend konnen folgende Definitionen
der Empfindung als Attribut der Seele in der Stufe der
Entdeckung des Fiirsichseins durch den Geist formu-
liert werden:

1. Die Empfindung ist einfache Bestimmung der
Seele.

2. Empfindungsinhalt manifestiert sich der in der
Ausweitung der Empfindung bis zur vorfiihlenden
Seele .

3. Die Empfindung ist die Allgegenwart der Ein-
heit in allen seinen Gliedern.

4. Die Empfindung gehort zu zwei Sphéren: die
Sphére der Empfindungen der korperlichen Herkunft
und die Sphére der Bestimmungen, die im Geist entste-
hen und durch Verleiblichung empfunden werden kon-
nen.

5.5. Der Ubergang vom geistigen Inhalts zur Ver-
leibliche Empfindung sollte in der psychischen Physio-
logie untersuchen — “einer eigentiimlichen Wissen-
schaft™.

6. Auch Denkprozesse beziehen sich zu den emp-
fundenen Bestimmungen der geistigen Sphére.

Hegels Anthropologie und wissenschaftliche For-
schungsmethoden der psychischen Erscheinungen
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Hegels Empfindungsdefinitionen in die Reali-
tit. Der Begriff der Empfindung in Die Philosophie des
Geistes wird bei der Gedankenbewegung von den
grundlegenden philosophischen Prinzipien bis hin zu
der Geistesstufen und konkreteren Definitionen des Ge-
dankens entfaltet. Die Verwirklichung der Hegels Ab-
sicht in der dialektisch-spekulativen Auslegung ist
nicht logisch beweiskréftig. Man kann auch nicht sa-
gen, dass die dargelegten Ergebnisse unmittelbar klar
oder offensichtlich wiren. In diesem Zusammenhang
entsteht die Frage, inwiefern die Hegels Empfindungs-
definitionen in einem breiteren Erkenntniskontext rea-
listisch und produktiv ist.

Die erste Frage ergibt sich aus wissenschaftlicher
Sicht: gibt es in der Realitét explizit markierte Verbin-
dung zwischen dem Erwachen und Empfinden? Dazu
lassen sich in erster Linie medizinische Daten anfiihren.
Bereits in der zweiten Halfte des 19. Jahrhunderts
schrieb der russische Physiologe 1.M. Setschenow in
seinem Werk “Reflexe des Gehirns” (1863): “Wenn
man alle Rezeptoren abschaltet, sollte der Mensch in
einen komaartigen Schlaf fallen, aus welchem er nie
mehr erwachen wiirde”. Diese theoretische Annahme
fand eine Bestétigung in der klinischen Praxis, als ein
anderer russischer Wissenschaftler S.P. Botkin einen
Patienten beobachtete, bei dem aus allen Rezeptoren
des Korpers lediglich ein Auge und ein Ohr intakt wa-
ren. Sobald man dem Patienten das Auge schloss und
das Ohr zuhielt, schlief er sofort ein. Bei spéteren Ver-
suchen des russischen Physiologen B. S. Galkin wur-
den Hunden operativ gleichzeitig die Seh-, Gehor- und
Geruchsrezeptoren entfernt. Sie schliefen 20 — 23 Stun-
den am Tag. Sie erwachten nur unter dem Einfluss in-
nerer Bediirfnissen oder eindringlicher Einwirkung auf
die Hautrezeptoren. Inwzischen gibt es viele andere Be-
obachtungen, die diese Erkenntnisse bestétigen.

Moderne wissenschaftlich-technische Mittel er-
moglichen psychische Vorgénge, unter anderem Emp-
findungen, durch objektiv messhare Korrelate der
Psychophysiologischer Methoden erforschen. AuBer-
dem stattfindet Fortschritt in der Philosophie des Be-
wusstseins hinsichtlich der Abfassung von objektiv be-
stimmbaren Begriffen zur Darstellung des subjektiv er-
lebten Inhalts. Insbesondere bezieht sich das Phdnomen
der (Qualia) unmittelbar auf Empfindungen.

Psychophysiologische Empfindungs korrelate.
Von fundamentaler Bedeutung fiir die Erforschung der
Dynamik und einer Reihe von Besonderheiten der psy-
chischen Prozesse sind heute die Methoden der indirek-
ten Messung der elektrischen Hirnaktivitdt mittels Re-
gistrierung der Signale von Sensoren, die auf der Haut-
oberfliche des Kopfes angebracht werden — das
Verfahren der Evozierten Potentiale (EP — Verfahren)
und das Verfahren der Ereigniskorrelierten Potentiale
des Kopfhirns (EKP — Verfahren) [1]. Diesen Verfah-
ren liegt die Aufnahme eines Elektroenzephalogramms
zu grunde, welches mit Spezialgerdten und mathemati-
schen Methoden bearbeitet wird. Dabei geht es hier
nicht um eine operative Entzifferung der ablaufen den
psychischen Prozesse, sondern um die Bearbeitung der
Gesamtheit der Ergebnisse von mehrfach ausgefiihrten
gleichartigen Messungen. Im Resultat einer solchen

Bearbeitung entsteht ein Diagramm, auf dem die Maxi-
men hervorgehoben werden, die mit bestimmten Ereig-
nissen mittels Anbindung, einer seits, an die ausgefiihr-
ten Einwirkungen (Lichtblitze, Signaltone, mitgeteilte
Informationen oder eine geistige Aufgabe etc.) und, an-
derer seits, — an die Antwortreaktion der Testpersonen
(Tastendruck, Sprachantwort etc.), synchronisiert wer-
den.

Das Vorhanden sein bestimmter Maximen auf
dem Diagramm, der enzeitliche Verzogerungen,
Amplituden und Polaritéten erlauben auf einen Nach-
weis der formulierten Definitionspunkte des Empfin-
dens zu schlieflen, insbesondere:

- Die Synchronitit (0.1 — 0,3 Sek.) der Signale von
den Rezeptoren, die eine Empfindung mit der Regist-
rierung einer Aktivititsphase des Nervensystems,die
dem wachen Zustand entspricht, zum Zeitpunkt des Er-
wachens hervorrufen, dient als Nachweis untrennbaren
Verbindung des Wachseins und des Empfindens (Ziff.
1 der Definitionen).

- Der Auftritt eines kennzeichnen den “Maxi-
mums‘ auf dem EP — Registrierungs diagramm nach
ca. 0,3 Sek., welches dem Bewusstwerden der Empfin-
dung bei beliebiger Reizmodalitit zu vorkommt, weist
auf einen Universal mechanismus fiir den Signalemp-
fang von der Peripherie durch das Zentrum hin; falls
das Signal eine bestimmte Schwelle iiberschreitet, ent-
steht eine spezifische “Orientierungsreaktion* (Ziff. 3).

- Das Vorhandensein auf dem Diagramm von
Komponenten, die sich auf konsequent eintretende
Phasen der Wahrnehmung und der Empfindung bezie-
hen, bildet fiir beliebige Einwirkungen die erste Kom-
ponente,die die einfache (nicht differenzierte) Tatsache
des Eintritts eines Ereignisses bedeuten (Ziff. 2).

- Die Ahnlichkeit der Kennwerte der entsprechen-
den Maximen auf den Diagrammen fiir die sensorische
Erregung (EP) und fiir eine geistige Beschlussfassung
(EKP) weist auf die Gemeinsamkeit der psychischen
Mechanismen hin, die Ereignisse im korperlichen und
im mentalen (geistigen) Sphére registrieren (Ziff. 4 und
Ziff. 6).

- Die Er6ffnung des EP- und des EKP-Verfahrens
und sonstiger experimentaler Methoden, darunter auch
der visuellen, demonstriert die Existenz von physiolo-
gischen Mechanismen, die mit der Umsetzung korre-
liert sind (Ziff. 5 der Definitionen).

Qualia ist eine gewufiten Form der Empfindung
bestimmter Zustinde im geistigen und sinnlichen
Sphiren. Im Kontext der in der vorliegenden Arbeit
der dialektisch-spekulativen Auslegung der Empfin-
dung, ist das Phanomen der Qualia von besonderem In-
teresse nicht vom Standpunkt der umfangreichen Prob-
lematik dessen Erforschung, sondern in seiner
Grundidentifikation als “Geistiger Zustand ist bewusst,
wenn es einen qualitativen Empfindung gibt — es ist die
Qualitat der Erfahrung. Diese qualitativen Empfindung
ist Qualia” {2, 4]. Zu den Hauptmerkmalen der Qualia
zdhlt man: die unmittelbare Gegebenheit im Bewusst-
sein (wobei es Qualia der Empfindungen, der Emotio-
nen und der Gedanken geben kann); die Immanenz des
individuellen Bewusstseins (Unzuginglichkeit fiir Au-
Benbetrachter); die Simplizitdt (Unteilbarkeit des In-
halts der Qualia); die Einzigartigkeit (die Identifikation
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einzelner Qualia durch das Bewusstsein). Die aufge-
zdhlten Merkmale treffen in vollem Umfang auf die
Empfindung in der besprochenen Interpretation zu. In
Analogie zum geistigen Sphire der Empfindungen in
Hegels Anthropologie spricht D. Chalmers von der
Empfindung der Gedanken: “Es ist oft schwer zu fas-
sen, gerade was das qualitative Empfinden einer vor-
kommende Gedacht ist, aber es ist sicherlich gibt. Es ist
etwas, es ist wie zu mit solchen Gedanken” [2, 11.

Die Erkennung der Qualia in Interpretation von D.
Chalmers ist ein Argument fiir die Bedeutsamkeit des
von Hegel ausgearbeiteten Begriffs der Empfindung.

Fazit. Die Empfindung in der dialektisch-spekulati-

ven Abhandlung - eine konzeptuelle Grundlage fiir

die Integration und das Verstindnis der heutig Er-
kenntnisse iiber die Empfindung

Die Auslegung des Begriffes der Empfindung in
Die Philosophie des Geistes, wird im Gegensatz zu den
Auslegungen, die aus anderen bekannten Definitionen
folgen, von Hegel mittels Offenlegung des allgemeinen
Grundsatzes im Verlauf der dialektisch-spekulativen
Abhandlung gegeben. Sie hat die Bedeutung einer the-
oretischen ldentifizierung des psychischen Phanomens
der Empfindung als einer menschlichen Fahigkeit und
gleichzeitig als einer Entstehungsstufe der Natur und
der Geist. Als allgemeinen Grundsatz definiert Hegel
den Geist, der dem Menschen in Form des Inhalts des
Menschen selbst gegeben ist, und zum Gegenstand sei-
ner Erkenntnis wird. Diese Auslegung eine konzeptu-
elle Grundlage fiir die Integration und das Verstindnis
in der Einheitlichkeit der Erforschungs ergebnisse der
Empfindung, die auf verschiedenen Wissensgebieten
erhalten wurden, sowie fiir die Entwicklung einer Me-
thodologie fiir die Entwicklung einer starken kiinstli-
chen Intelligenz bilden kann.

Beziiglich des Zusammenhangs Die Philosophie
des Geistes mit der Problematik der kiinstlichen Intelli-
genz soll bemerkt werden, dass Hegels ewiger, endlo-
ser, unerschopflicher Geist dazu verdammt ist bei sei-
ner Bildung zu vertrage “die Negation seiner individu-
ellen Unmittelbarkeit, den unendlichen Schmerz” [2,
26], dabei “das Negative, der Widerspruch, die Ent-
zweiung gehort also zur Natur des Geistes” [2, 26].
Man konnte denken, dass die Schaffung von kiinstli-
cher Intelligenz, die in gewisser Weise der kreativen

menschlichen Denkweise gleicht, sich nicht auf die Re-
alisierung von fertigen Modellen einschrédnken und den
dialektischen Prozess seines Werdens vermeiden kann.
Analog zu den Definitionen der Empfindung in Die
Philosophie des Geistes, konnte der Prozess der Schaf-
fung von kiinstlicher Intelligenz wie eine stufen weise
Genesis des Systems in einem untrennbaren gegensei-
tigen Zusammenhang mit dem Erhalt von Daten, der
“empirischen Erfahrung des Empfindens” des Systems,
im Gegensatz von der technischen Dateneingabe, erfol-
gen, und durch die Formierung von einzigartigen Iden-
tifikatoren fiir die Unterstrukturen, die Qualia gleich
sind; eine permanente gegenseitige Abstimmung der
Komponenten filillung; die Bildung eines universalen
Manipulations mechanismus auf der Ebene der Identi-
fikatoren mit Informations ressourcen (analog zum
sinnlichen und geistigen Sphéren) begleitet werden.
* * *

AbschlieBend kann man die These iiber den zwei-
fellosen Wert und die Produktivitdt fiir das moderne
Wissen und die Praxis der Erforschung des philosophi-
schen Erbes von Hegel, sowie von anderen Philosophen
dullern, die auf ihrem historischen Niveau in der Erfah-
rung der eigenen Bewusstseins die Einigkeit des
menschlichen Geistes und des sinnlichen Daseins um-
gesetzt und damit Losungen fiir reelle Fragen der nach-
folgenden historischen Epochen vorbereitet haben.
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Abstract

The article proves that the version of the special theory of relativity (STR) presented in physics textbooks is
incorrect. This is because in the early 20th century science lacked experimental knowledge required for the STR
to be created, and the postulate (called the principle of light speed non-exceedance) that replaced the knowledge
turned out to be incorrect and has been experimentally refuted in the 21st century. It is explained that tsunami and
piano music would not exist, church bells would not ring and even swings would not swing on playgrounds, if the
generally accepted version of the STR were true. Moreover, this version of the STR also implies that Ohm’s law
as interpreted by Steinmetz used daily by millions of radio and electrical engineers in their practice does not exist,
and therefore radio engineering and electrical engineering should not exist either.

That is why, an alternative version of the STR has been created instead of the incorrect one. It follows from
this that there is an invisible Multiverse whose universes are interconnected by numerous portals, including those
located on Earth. And at least some of anomalous zones are entrances to portals. Geophysical exploration of portals
are very necessary, as they will allow us to obtain new valuable knowledge about our Multiverse and confirm the

correctness of the alternative version of STR.

Keywords: portals, parallel universes, Multiverse, special theory of relativity, physical reality of imaginary

numbers, dark matter, dark energy

1. Introduction

Portals, sometimes also called ‘star gates’ [1], un-
derstood as transitions from some universes to others,
are the subject of research in the article. Therefore, it is
clear that one can speak of portals only if there are at
least two universes, i.e. Multiverses. The term ‘Multi-
verse’ meaning two and more universes was proposed
by the American philosopher-psychologist William
James in 1895 and introduced to practice by the English
science fiction writer Michael John Moorcock. To date,
a large number of Multiverse hypotheses have been
proposed. The most informative of them are [2]-[13].

But the special theory of relativity (STR) [14]-[16]
recognized in physics as the greatest scientific achieve-
ment of the 20th century, denies existence of Multi-
verses at all and claims that there is only our visible
universe.

Yet, there are a very large number of the so-called
anomalous zones [17]-[20] planet. They are fraught
with phenomena incapable of being explained by mod-
ern science. At least some of them are supposedly en-
trances to portals. Geophysical exploration of portals
will allow visiting them safely and solving some im-
portant problems of modern astrophysics successfully.

2. The version of the special theory of
relativity presented for study in physics textbooks is
incorrect

The alternative version of the STR states the gen-
erally recognized version of the STR studied in physics
textbooks to be incorrect [21]-[32], because:

+ the relativistic formulas obtained therein are
incorrect;

+ the relativistic formulas have been incorrectly
explained using the incorrect principle of light speed
non-exceedance;

« the relativistic formulas have entailed wrong
conclusions consisting in physical unreality of imagi-
nary numbers and existence of only our visible uni-
verse.

Hence the alternative version of the STR thereby
asserts exactly what we need — the existence of other
universes, besides our universe, which together form
the Multiverse. This follows from its relativistic formu-
las that are different from those in the generally ac-
cepted version of the STR. In order to understand the
relativistic formulas of the alternative version of the
STR better, let us first consider the simpler relativistic
formulas of the generally accepted version of the STR.
They are as follow

M= (1)

1-(V, )
AtzAtom 2
=l 1-( Y ¥ ®

! This is reprint of the article “Antonov A. A. Geophysical exploration of portals will provide new knowledge about space.
Proceedings of the 1l International Scientific Conference. The modern vector of the development of science. Philadelphia,
USA. 2023. pp. 85-101”. DOI https://doi.org/10.5281/zenodo.7709801
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Fig. 1. Graphs of functions m(v) ,At(V) and |(V) corresponding to the existing and alternative versions of the
STR in the subluminal VV << C and hyperluminal V > C ranges

where M is the relativistic mass of a moving body;

My is the rest mass of a moving body;
Al is the relativistic time of a moving body;
Ato is the rest time of a moving body;

| is the relativistic length of a moving body;
|0 is the rest length of a moving body;

V is the velocity of a moving body;
C s the speed of light.

Fig. 1a,b,c presents the graphs of the formulas. As
can be seen, all formulas for V << C lead to results
measured by real numbers, and for VV > C to results
measured by imaginary numbers. This circumstance
greatly discouraged authors of the generally accepted
version of the STR, since until very recently no one
could explain physical sense of the results measured by
imaginary numbers discovered 500 years ago. And no
one would need a theory whose results could not be
explained even by its creators. The fate of the generally
accepted (but it's only now, not then) version of the
STR hung in the balance in the early 20th century. It
was saved by introducing a postulate, i.e. an unproven
assumption, called the principle of light speed non-
exceedance, the sense of which is clear from its name.
The postulate looked quite acceptable, since in the
early20th century physics knew no phenomenon, in
which any physical entity would move with
superluminal velocity. This is how the STR has begun
to be studied and still been studied even in the most
prestigious universities

But in 1934, Cherenkov radiation was discovered
[33]. The radiation is emitted when electrically charged
particles are moving at speeds faster than that of light.
In 1958, Pavel Alekseevich Cherenkov, Igor Evge-
nievich Tamm and Illya Mikhailovich Frank received

the Nobel Prize for the discovery and explanation of
this radiation. The fate of the STR hung in the balance
again. And the STR was saved once again. This time it
was saved by making a clarification that the principle
of light speed non-exceedance had implied the speed of
light exclusively in a vacuum.

In the 21st century, one more attempt to refute the
STR was undertaken. This time it was the OPERA ex-
periment at the Large Hadron Collider. It was supposed
to register superluminal neutrinos and thereby prove
physical reality of imaginary numbers. A sensational
report about successful completion of the very complex
and expensive experiment was published on September
22, 2011. However, six months later, the OPERA ex-
periment was refuted by the ICARUS experiment.
Therefore, the STR again failed to be refuted.

Nevertheless, in 2008-2010, i.e. before publica-
tion of the OPERA experiment results, the results of al-
ternative studies of special processes in linear electric
circuits [34]-[38], were published. They proved that
resonance, discovered by Galileo in 1602, occurs at
complex frequencies, rather than at real ones, which has
still been stated in textbooks on the theory of linear
electric circuits. Thus, physical reality of imaginary
numbers has been finally proved and the unsuccessful
OPERA experiment has become useless. And since
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mathematics is the language of all exact sciences, the
principle of physical reality of imaginary numbers
proven experimentally in the theory of linear electric
circuits has become generally scientific. Therefore, this
time the principle of light speed non-exceedance has
been refuted.

At the same time, it has been also proved that if
the outdated version of the STR presented in physics
textbooks were true, then tsunami, bell ringing and mu-
sic of piano or other musical instruments would be im-
possible; swings would not swing in a playground;
Ohm’s law as interpreted by Steinmetz used daily by
millions of radio engineers all over the world would not
work; and there would be no radio and electrical engi-
neering at all. However, authors of the incorrect version
of the STR did not know this when they created their
theory at the beginning of the 20th century, but later
physicists-relativists did not want to know this. Moreo-
ver, they did everything so that no one knew about it.
For example, they staged a misleading and very expen-
sive advertising action in the form of OPERA and
ICARUS experiments at the Large Hadron Collider.

Nevertheless, physical reality of imaginary num-
bers has already been proven and the truth of this state-
ment is beyond doubt. And therefore, in accordance
with the relativistic formulas (1)-(3), something must
exist in nature at . However, analysis of the formulas
has shown that the universes corresponding to such a
situation should be physically unstable and therefore
self-liquidating, i.e. could not exist. Thus, the relativ-
istic formulas (1)-(3) are incorrect as well as the gener-
ally accepted version of the STR.

The generally accepted version of the STR turned
out to be incorrect because, due to the lack of necessary
scientific knowledge in the early 20th century, relativ-
istic formulas were derived incorrectly. Postulates were

moiq

used instead of missing scientific knowledge. However,
the principle of light speed non-exceedance turned out
to be wrong. Derivation errors were not timely detected
and corrected. In subsequent years, following the iner-
tia of competitive struggle (after all, within the frame-
work of a market economy, science is a kind of busi-
ness), the STR turned out to be so canonized that it be-
came poorly receptive to new knowledge. As a result,
the relativistic formulas have not yet been corrected.

3. Alternative version of the special theory of
relativity

3.1. There is a hidden Multiverse in nature, not
a Monoverse

Actually, relativistic formulas obtained in the
generally accepted version of the STR not only were
not, but could not be explained, because functions (1)-
(3) vary in significantly different ways (see Fig. 1 a,b,c)
in the subluminal (for V < C) and superluminal (for
V > C) velocity ranges. As has been shown above,
universes corresponding to the formulas (1)—(3) are
physically unstable in the superluminal velocity range
(for V> C) and, therefore, cannot even exist. That is
why the formulas (1)-(3) are incorrect. In order for the
same regularities to take place in the subluminal (for
V < C) and superluminal (for V > C) velocity ranges
and, therefore, formulas describing the corresponding

processes could be explained, the graphs m(V),
At(v), 1(v)should take the form shown in Fig.

1d,e,f. This requires introduction of the function i
into the corrected relativistic formulas of the STR
corresponding to them

moiq

m(q)=

B-ay v,y ’

At(q)=AtoiQJ1—(%—q)2 = Atgi® [1-(W/ )’ (5)

I(a)=loi 1= Y —a)? =loi® 1= (W ®

where (](V) = LV/CJ — is the *floor' function of

discrete mathematics (Figure 2a);
W=V —(c is its own local velocity for each

universe (Fig. 2b).
And the function 19 is the simple and clear

function convenient for this situation, since, for
integers of the argument (, it takes on only the proper

values +1, +1, -1, —land in the proper sequence.

These values correspond to four different universes
alternating in space. However, its values are unknown
for non-integers of the argument. This is not actually a

problem, since we can replace the function i% in the

formulas  (4)-(6) by the Euler’s formula
e9'2 — cos(qz/2) +isin(qz/2) that takes
on the same values +1, +1,-1, —1 for integers of the

argument ( and, therefore, can completely replace it
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Fig. 2. Graphs of functions CI(V) and W(V) illustrating the meaning of the ‘floor’ function of discrete
mathematics

mge'97/ 2 _mo[cos(qz/2)+isin(qz/2)]

)
(Y -a)? -
AY(q)=Atge" /2 [1-( Y/ —q)? = Ato[cos(az / 2)+isin(qz/ 2)1,[1-(W.)*  ®)
1(9) =162 1Y/ =0)* =lo[cos(az/ 2)+sin(qr/ 2)],1-(W/ )* ©
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Fig. 3. Estimated helical structure of the hidden Multiverse

Thus the corrected relativistic formulas (4)-(6) and
(7)-(9) imply that the quantity (] takes on integers? (see

2 It takes non-integer values in the portals considered below,  physical factors that have not yet been studied, the value

in which, from their entrance to exit, under the influence of  changes by on
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Fig. 2a), determined by the discrete ‘floor’ function
q(v)= LV/CJ. The integers correspond to
different universes. Thus, the quantity ( =0

. . ., 10
corresponds to our visible universe (for which 1~ = 1
) and the quantity =21 corresponds to another

universe (for which |1 =1) that is invisible for us by
virtue of the condition V > C, because it is located
beyond the event horizon. Stephen William Hawking
wrote about imaginary time in such a Multiverse:
“Imaginary time is a new dimension, at right angles to
ordinary, real time”. Thus, his research confirmed the
validity of the hypothesis of the hidden Multiverse
considered below.

Let us, for definiteness, call the universe
corresponding to ¢ =1 a tachyon universe, since it

contains tachyons [39]-[40] that are understood to be
subatomic particles moving at a speed faster than that
of light. Therefore, many physicists believe that they
should not exist in nature (by which they mean a
Monoverse corresponding to the generally accepted
interpretation of the STR), since they violate the
principle of causality. However, since tachyons are
actually in a tachyon universe (or antiverse), rather than
in our universe, they do not violate the principle of
causality.

For similar reasons, let us call our universe a
tardyon universe. Then it would be logical to assert that
the quantity q = 2 corresponds to a tardyon antiverse

(for which i2 = —1), the quantity g = 3 corresponds to

a tachyon antiverse (for which i3 = ), the quantity
g =4 corresponds to another tardyon universe (for

which i4 =l), the quantity q=25 corresponds to

another tachyon universe (for which i5 =i ), etc.
Consequently, such a Multiverse has a helical
structure (Fig. 3). Moreover, since V =W+ (c

follows from the formula W=V —(Qc, then V > C is

for all universes, except for ours, and therefore they are
beyond the event horizon, i.e. are invisible. The entire
Multiverse is also invisible, which is why it is called
hidden [41]-[47]. Universes of the hidden Multiverse
do not intersect, which is why they can be called
parallel. However, drifting in the fourth spatial
dimension  they sometimes touch each other and

even slightly penetrate into each other, forming some
transitional zones called portals [48],[49] (they are
shown by double-headed arrows in Fig. 3).

3.2 Dark matter and dark energy phenomena
are generated by the existence of the Multiverse

But shown in Fig. 3 structure of the hidden
Multiverse has the significant drawback that it does not
take into account the existence of the phenomena of
dark matter and dark energy, which are not explained.
So what are dark matter and dark energy? And why is
it so important to explain them? This is because,

according to the data obtained by the WMAP
spacecraft, the entire universe (actually, the entire
hidden Multiverse) consists of 22.4% of dark matter,
73.0% of dark energy and only 4.6% of baryonic matter
[50]. And according to more recent data obtained by the
Planck spacecraft, the entire universe (again, actually,
the entire hidden Multiverse) consists of 26.8% of dark
matter, 68.3% of dark energy and only 4.9% of
baryonic substances [51]. That is, according to these
data, almost the whole of nature is not at all what we
have understood it to be in our visible universe. It is
rather different. Thus, without understanding physical
sense of dark matter and dark energy, understanding of
our visible universe does not seem to be quite reliable.
However, despite all the efforts of scientists to solve
this important problem, dark matter and dark energy
have been defied explanation for almost a hundred
years. Michio Kaku wrote in this regard: “Of course, a
whole bunch of Nobel Prizes is waiting for the scientists
who can reveal the secrets of the ‘dark energy’ and
‘dark matter’”.

But all these efforts have actually so far been
undertaken within the framework of the generally
accepted version of the STR. Therefore, considering
the remark of Albert Einstein “Insanity: doing the same
thing over and over again and expecting different
results”, let us now try to seek for such an explanation
within the framework of the alternative version of the
STR. We should assume what could not be assumed
within the framework of the generally accepted version
of the STR — to seek for the explanation in the
macrocosm, rather than in the microcosm. That is, we
should assume that the phenomena of dark matter and
dark energy are evoked in our visible universe by the
rest of invisible universes of the hidden Multiverse. We
should as well assume that the phenomena of dark
matter and dark energy [52]-[60] are a kind of optical
shadow of these invisible universes on our universe
(however, it is gravitational or some other shadow,
rather than an electromagnetic one). This will make it
possible to understand why, until now, no material
carriers of these phenomena have been found by
research at the Large Hadron Collider. After all, no
optical image (including a shadow) has ever contained
any physical components of such an image.

Then, having made such an assumption, it might
be argued that:

e the phenomenon of dark matter is evoked by
invisible universes of the hidden Multiverse adjacent to
our visible universe, and

o the phenomenon of dark energy is evoked by
the rest of invisible universes of the hidden Multiverse,
more distant from our visible universe.

Herewith, since these universes do not intersect
anywhere, they are parallel. However, floating in space,
they inevitably touch and even slightly penetrate into
each other in many spots, generating portals. Adjacent
universes exchange their material content through these
portals. Therefore, over billions of years of their
existence, parameters of all universes have
substantially averaged. And this allows you to
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determine the number of universes in the hidden
Multiverse. Assuming that our visible universe has
such averaged parameters, we can find the following:

o the total number of universes in the hidden
Multiverse is 100% / 4.6% = 21.74 according to the
above data obtained by the WMAP spacecraft, and
100% / 4.9% = 20.41 according to the data obtained by
the Planck spacecraft. Consequently, their real number
is supposedly equal to 20...22 universes.

e the number of universes in the hidden
Multiverse that are adjacent to our universe and evoke
the phenomenon of dark matter is 22.4% / 4.6% = 4.87
according to the above data obtained by the WMAP
spacecraft, and 26.8% / 4.9% = 5.47 according to the
data obtained by the Planck spacecraft. Consequently,
their real number is supposedly equal to 5...6
universes.

e the number of universes in the hidden
Multiverse that evoke the phenomenon of dark energy
is 73.0% / 4.6% = 15.87 according to the above data
obtained by the WMAP spacecraft, and 68.3 % / 4.9%
= 13.94 according to the data obtained by the Planck
spacecraft. Consequently, their real number is
supposedly equal to 14...16 universes.

3.3 Dark matter and dark energy phenomena
allow to determine the structure of the hidden
Multiverse

And immediately striking is the discrepancy
between the obtained calculation results and the one
shown above in Fig. 3 supposed structures of the hidden
Multiverse, which cannot be explained in any way by
the inaccuracy of the measurements of the WMAP and
Planck spacecraft, since the difference between the

results of calculations and experimental data is too
large. There has been found to be five or six other
parallel universes adjacent to our universe, rather than
two. However, this number does not fit within the
structure shown in Fig. 3.

Hence, it is logical to assume that there has been
some mistake in the previous reasoning. This mistake,
most likely, is that earlier, for simplicity, we have
supposed the existence of only one extra dimension

in the hidden Multiverse, and, therefore, its
correspondence to physically real complex numbers
containing only one imaginary unit. In order for six
other parallel universes to be adjacent to our universe
(i.e. three tachyon universes and three tachyon
antiverses), there should be three extra dimensions
g, ', S, determining their position in space. Therefore,

the structure of the hidden Multiverse should be
described by quaternions a+i1a)l+i2a)2 +i3a3, i.e.

hypercomplex numbers [61], containing three
imaginary units il,iz ,i3 connected by
the relations
2 52 :2
|1 = |2 = |3 = _1 (10)
i1i2i3 = i2i3i1 = i3i1i2 =-1 (11)
i1i3i2 = i2i1i3 = i3i2i]_ =1 (12)

That is why, the relativistic formulas (4)-(6) and
(7)-(9) must be corrected again as follows

Qiris
Moly'Iol3

-1V -@+r+9)

m(q,r,s) = (13)
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At(Q,F,8) = Atgifii5 [1- [V —(q+r+5)]° (14)
I(a,7,8) = liflifig [1- [V, — (a+ T+ 9)P (1)
or
m eiqﬂ'/Zeirﬂ'/ZeiSﬂ/Z
m(q,r,s) = — (16)

SV - @+ 9P
At(Q) — Atoeiqﬂ/Zeim'/Zeis;r/Z\/l_ [% _ (q +r+ S)]2 17
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I(q):Ioeiqﬂ'/Zeirﬂ'/ZeiSﬂ'/Z\/1_[%_(q+r+s)]2

where M s the relativistic mass of a moving

body;
At is the relativistic time of a moving body;
| is the relativistic length of a moving body;
Q,r,S are the coordinates of the universe in
which a moving body is located.
These formulas implies that our Multiverse has a

quaternion structure in six-dimensional space [62]-[64]
and its structure is described by the function

(18)

fq,r,s(x’ y,z)+i1q+i2r+i33, where the real

summand fq,r,s(X’ Y, Z) describes  distribution  of
physical content in the universe with coordinates
Q,r,S, and the imaginary summand i1q + i + i3S

describes the position of this universe in the space of
the Multiverse.
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According to the formulas (4)-(6), for integers® of
the coordinates of the universes (], I, S in the hidden

Multiverse

O H S

o we get I1qI2I3 =1 for q+r+s=0,
which corresponds to our visible universe, which we
shall call it a tardyon universe, since we have
0 <V < Cin this case;

e we get either ilqizri§ = il or ilqizri§ = i2 or
ifiJi3 =13 for Q+1+S =21, which corresponds
to one of the invisible universes adjacent to our

universe; we shall call them tachyon universes, since
we have V > Cin this case;

o we get ifiyis =1 for q+r+s=2,

which corresponds to an invisible tardyon antiverse that
is not adjacent to our universe;

o we geteither iliyi3 =—iy or ifliyi3 =—i,
or iigis=—i3 for q+r+s=3, which
corresponds to one of the invisible tachyon antiverses
that is not adjacent to our universe;

o we get Ilqler§ =1 for q+r+s=4,
which corresponds to another tardyon, but invisible,
universe;

e efc.

Examples of the structural diagrams of the hidden
Multiverses corresponding to the calculations are
shown in fig. 4-6. As can be seen, the universes con-

tained in these Multiverses are interconnected not only
by bidirectional portals corresponding to the formula

(10), but also by unidirectional portals corresponding to
the formulas (11) and (12). Besides, some universes of
the hidden Multiverse, including our visible universe, it
appears, can be connected through portals with uni-
verses of other Multiverses that together form a Hyper-
universe*, generating the phenomenon of dark space
[65], [66].

4. How to see invisible universes

So, the alternative version of the STR successfully
solves the problems that turned out to

be unsolvable for the generally accepted version.
Nevertheless, it will remain but a hypothesis until it
finds experimental confirmation. What experimental
confirmations of its truth will be authoritatively
convincing and how can they be obtained?

Experimental confirmations of real physical
existence of the hitherto undetected invisible universes
would obviously be the most authoritative evidence. It
turns out that one can see [67]-[71], or, in other words,
discover them. This requires placing a telescope in a
portal® and comparing its observations of the starry sky
with the observations of telescopes located outsidethe
portals (Fig. 7). Constellations in the skies of other
universes would actually be completely different.
Therefore, once a hypothetical telescope is moved
through a portal from our universe (i.e. from the earth’s
surface) to an adjacent universe invisible on Earth, all
the known constellations in the starry sky would
gradually be replaced by the constellations of the
adjacent universe. This would be the most obvious and
indisputable evidence of existence of other universes.
And such an experiment will be much less expensive
than a similar experiment a hundred years ago by the
President of the Royal Astronomical Society, Sir
Arthur Stanley Eddington [72], [73].

Observatory outside Observatory outside Observatory outside Observatory outside
anomalous zones anomalous zones anomalous zones anomalous zones
Observatoryin Computer Observatory outside
anomalous zone anomalous zones
Observatory outside Observatory outside Observatoryin Observatory outside
anomalous zones anomalous zones anomalous zone anomalous zones

Fig. 7. Diagram of an astronomical experiment on invisible universe detection

8 And non-integer values Q, I', S are taken in portals

4 By analogy with the term 'Multiverse', hereinafter, instead
of 'Hyperuniverse', we will use the term 'Hyperverse'.

5 Similarly, to see the invisible neighbouring room of our
dwelling, you need to look into it from the corridor connect-
ing these rooms
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Moreover, some observatories, such as, for
example, the Main Astronomical Observatory of the
National Academy of Sciences of Ukraine (Fig. 8)
located in the Holosiivskyi forest, just 12 km from the
centre of Kyiv, the capital of Ukraine, are already in
anomalous zones, presumably being entrances to
portals. Other observatories also located in anomalous
zones can be identified by similar comparative studies
of high-precision astronomical observations of all
observatories. It is also desirable to subject all
anomalous zones to such an examination so that to
determine passport data of all portals available on
Earth. Their comparative analysis will reveal how
many adjacent invisible universes there are on the Earth
and determine whether there are universes among these
invisible universes that are not the part of the hidden
Multiverse. Exploration of such universes would be the
most interesting, as it makes possible to discover the
Hyperverse.

In the future, when the portals are explored and
people learn how to navigate through them safely,
people can visit adjacent universes that are currently
invisible. This would be another proof of their
existence.

5. The relevance of geophysical researches of
portals

At present, portals are absolutely unexplored. This
even raises doubts as to their existence. Herewith,
although there are a lot of anomalous zones supposedly
being the entrances to portals, people avoid visiting
them. And they are right. This is unsafe, because portals
are a kind of invisible labyrinths, three-dimensional
labyrinths. So, naturally, finding a way out of a portal
is not easy without knowing this and taking special
precautions in advance (for example, the Ariadne’s
thread mentioned in ancient Greek mythology). Even
more difficult is to successfully move from entrance to
exit through a portal (the Ariadne’s thread would not
help here) and get into an adjacent universe. To do this,
you need to create special tools for orientation in the
portals.

But all the means used for a serious portal
research, including portal orientation tools, vehicles

(including unmanned vehicles), communications
equipment and everything else, are much less
expensive than people’s flights to the Moon or Mars
and much more effective in terms of quantity and
quality of new expected knowledge, both astrophysical
and geophysical. From the standpoint of scientific, as
well as political and economic consequences for human
civilization development this would appear to be much
more crucial than, for example, the discovery of
America by Columbus.

6. Conclusion

Thus, because the fallacybility of the universally
recognized version of STR stated in physics textbooks,
which asserts the existence in nature of our only visible
universe, is experimentally proven in the most
indisputable way, and the alternative version of this
theory states that there are many parallel universes, it
has also been proven that there are portals between
these universes.

And these portals need to be explored. This is very
important from a practical point of view, since one must
know how one can safely visit neighboring universes.
This is no less important from a scientific point of view,
as it will prove the existence of anti-space and anti-time
and the possibility of traveling through the hidden
Multiverse not only in space, but also in time.
Moreover, time travel can be not only in the past, but
also in the future [74]-[78].
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As many experts note, patients who survived outpatient treatment have depressed mood and anxiety, which
are some of the symptoms of a post-traumatic state in the phase of intoxication that accompanies any disease, and
even more so infectious diseases. After prolonged treatment, many people experience an acute disturbance of
mental activity, and their perception of reality is disturbed. Behavior is concerned, and emotional reactions do not
correspond to the actual situation. And there is also developmental coordination disorder, accompanied by a com-

plete stupor or increased arousal.
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Recently, infections have been spread all over the
world that no one heard about 20 years ago, which leads
to intoxication, and oxygen starvation of the brain,
which in turn causes an exacerbation of diseases of the
neurological and psychiatric spectrum. And in older
people, emotional and intellectual impairment is exac-
erbated. COVID-19, the more common infection of re-
cent times in many infected and people with weak im-
mune systems, requires long-term outpatient treatment,
which itself causes a violation of a person's mental
state. All this is accompanied by a violation of con-
sciousness functions, hallucinogenic knowledge, and
fear of the future. Anxiety-depressive behavior disor-
der, panic attacks, and obsessive-compulsive disorder
are commonly manifested. [6].

A person suffering from an infectious disease ex-
periences a mental breakdown due to long-term treat-
ment, which can provoke a relapse and complicate the
treatment process. For example, taking antibiotics and
constant conditions in a hospital can cause psychosis in
a patient with schizophrenia, manifested in hallucina-
tions and inappropriate behavior, fears, and panic at-
tacks. [2;5].

Any infection leads to the development of not only
mental disorders but also the appearance of chronic dis-
eases. With COVID-19, hypoxia, a lack of oxygen, oc-
curs, which leads to a disruption in the nutritional func-
tion of the brain, a violation of behavior and self-con-
trol, and self-criticism. As history, which we all
witness, has shown, the pandemic creates instability in
society; this manifests itself in both economic and so-
cial factors. Mass illness, quarantine, social restrictions,
and constant news about the death of loved ones and

relatives all lead to psychosis, which manifests itself
depending on the state of the body in various forms,
such as depression, anxiety, sleep disturbance, fear that
never leaves you, and apathy.

Researchers state that the outbreak of any pan-
demic or epidemic affects not only the patients' mental
state but also the people in their environment. Thus, ap-
proximately one in six, under the influence of the epi-
demic, developed symptoms of moderate and severe
depression, and one in three showed signs of increased
anxiety of varying severity. [3;5].

We, in turn, conducted a questionnaire survey of
teachers and students on the topic: in your opinion, how
much does the long-term treatment of infectious dis-
eases negatively affects the human psyche? Teachers
and students of higher educational institutions in Azer-
baijan and Turkey took part in the survey. Survey par-
ticipants did not unequivocally answer our questions;
some (54%) note that the symptoms of post-traumatic
stress disorder associated with long-term treatment lead
to psychological depression, unwillingness to continue
their work, study, etc. Another group of respondents
(34%) believe that the pandemic worsens their mood,
there is uncertainty about the future, and the course of
mental disorders in such people leads to prolonged ap-
athy.The next group of respondents (12%) note that the
pandemic mentally affects not only the patients them-
self but also negatively on their environment. Accord-
ing to our interviewees, 65% of family members who
lived with patients with COVID-19 can also observe
symptoms of anxiety about their health and signs of de-
veloping apathy and depression.
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From the above, we can conclude that the more
difficult the treatment of infectious diseases, the greater
the possibility of a future complication of mental disor-
ders, and the degree of rapid recovery decreases. As a
social survey of passers-by shows, in a third of people
who have recovered after long-term treatment, changes
in behavior and complications in the function of the
psyche (apathy, deterioration of memory, thinking,
etc.) can be observed.

Many people who have been ill with infectious
diseases say that they experience the unwillingness to
continue to fight, constant fatigue and malaise, diffi-
culty in choosing words, memory impairment, de-
creased concentration, etc. They describe their condi-
tion after being treated for COVID-19 as a blur in rela-
tionships and the perception of everyday things.
Experts studying this problem report that many people
constantly experience headaches and dizziness, their
sense of smell and taste deteriorates, and muscle weak-
ness appears. [1;7].

Our research confirms that many COVID-19 sur-
vivors have post-traumatic stress disorder, and for
many, this manifests itself in the form of depression and
anxiety disorder, impaired self-esteem, and self-criti-
cism, which leads to disruption of life in society. In ad-
dition, our survey shows that 49% of people develop
behavioral inhibition and chronic fatigue as a result of
long-term treatment.

Now | would like to note what is happening at the
chemical level; this is a complex multi-level process of
active interaction of infectious pathogenic agents with
microorganisms, characterized by the development of
the so-called complex of typical pathological reactions,
meaning there are systemic functional shifts, resulting
in a disorder of the hormonal status, specific immuno-
logical defense mechanisms and factors of nonspecific
resistance of the body to the effects of various infec-
tions. There is a violation of the chemical nutrition of
nerve cells which is very hard to recover from. The rea-
son for everything is toxic damage to the central nerv-
ous system. The so-called damage to the nervous sys-
tem, pathogenesis, - leads to molecular disorders and
disruption of the activity of many body functions.

In such a situation, it is necessary to use drugs that
improve the metabolism of the central nervous system
and restore the nutrition of neurons; these are cere-
brolysin, nootropic drugs, multivitamins, ATP, nico-
tinic acid, large doses of ascorbic acid.

In addition to pharmaceutical treatment, it is nec-
essary to restore physical activity. Examples are pri-
marily physical activity, training, and yoga. The reha-
bilitation process will certainly not be easy, but the pos-
itive effect will show its results. Those who have
recovered from infectious diseases also need cognitive
and psychological rehabilitation-the work of a clinical
psychologist is necessary. The rehabilitation process

takes place after recovery; it is necessary to restore cog-
nitive activity, behavior, and concentration, get rid of
anxiety, depression, and post-traumatic stress disor-
ders, restore sleep, and thereby get rid of chronic fa-
tigue.

As we noted, practical cognitive-behavioral reha-
bilitation is necessary. It should include work on the
correction of memory, and attention, solving logical
problems, and psychotherapy to restore behavior. As a
result, the emotional background will normalize, and
the person will get rid of apathy, anxiety, stress, and,
most importantly, depression. Psychotherapy will help
people who have undergone long-term inpatient treat-
ment reduce social isolation.
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The Internet of Things (10T) is a transformative approach that connects objects (things) of various natures
with sensing, computing and communication capabilities. These objects are characterized by small size, less com-
puting power, less memory and limited battery. This article first discusses the basic concepts of the Internet of
Things and the hardware and software platforms needed to realize 10T environments.
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One of the main results of the activities of creative,
social and intellectual people is the creation of infor-
mation resources to preserve them for future genera-
tions to use. It is no exaggeration to say that the level
of development of the use of previously collected infor-
mation and information protection technologies
throughout the history of mankind has had a significant
impact on the development of productive forces. The
loss of information causes civilization to be pushed
back centuries. However, in order to effectively use
previously collected data, special tools and technolo-
gies are needed, with the help of which special methods
for working with information can be implemented [17].

The Internet of Things (or briefly 10T) is a network
environment in which arbitrary objects, whether human
or animal, each have a unique identifier and can trans-
mit information over the network. No human-human or
human-computer interaction is needed for this infor-
mation exchange. The Internet of Things is created by
bringing together wireless networking technologies,
micro-electronic systems and the Internet.

In the Internet of Things, an object is a pacemaker
connected to a human heart, biological chips connected
to animals and acting as a transmitter, a vehicle

equipped with sensors and an on-board computer, or
any human-made device with an IP address that can
transmit information over a network. From this point of
view, the concept of the Internet of things is understood
mostly as device-to-device communication. Such rela-
tionships are widely used in the production of energy,
oil and gas. Products with built-in device-device rela-
tionships are called smart (or intelligent) products. In
short, we can understand the "internet of things" as the
communication of smart devices.

In today's era, 10T technology has spread widely,
from small appliances to big cities. Big data created
here is widely used in the creation of other technologi-
cal innovations. [3], [22], [20], [2]

A modern trend in 10T technologies is cloud com-
puting, where computing is (partially) moved from the
global cloud to localized environments (Internet pe-
riphery) using routers or gateways [9]. Most of the re-
search conducted in this field is devoted to the collec-
tion and transmission of information from devices to
gateways, its subsequent integration and sending to the
cloud. Using the IP concept, it is possible to involve the
devices in the environment in collaborative computing
to build and provide information services. Separately,
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resource-constrained loT environments [19] are se-
lected, which are characterized not by the number of
participating SNGs, but by their heterogeneity and the
variety of communication paths between them. The re-
source-constrained nature of such environments in-
volves the use of limited communication networks (low
data transfer rates) and SSC with limited computing re-
sources [18].

As an example of an intelligent environment ap-
plication deployed in a resource-constrained IoT envi-
ronment, consider a portable version of a collaborative
event system to be organized indoors. [5], [21]. Exam-
ple 1. ("Joint Action System™). This system we are con-
sidering can be used for conferences, meetings, lec-
tures, etc. this category is intended for information sup-
port in the conduct of public events (Figure 1.). For the

conference mode, software agents are allocated that im-
plement the basic services for managing the confer-
ence, the program of the event, presentations of speak-
ers and content. The computing environment of the sys-
tem is localized in a room (eg, a conference room)
equipped with computing and media equipment. To
connect the main agents (participants) to the confer-
ence, it is possible to use other existing network com-
puting devices (router, projector, etc.) instead of a tra-
ditional personal computer. Two projectors and screens
can be installed in the room: one shows the speaker's
slides, the other shows the program of the event. Many
conference participants use a personal mobile network
computing device (smartphones, tablets) working with
a client agent to participate in the conference.

-

A
&

Participants

=

=

Conference-service

Content-service

Public screens

Presentation-service Agenda-service

DateBase

Figure 1. Architecture of the joint activities management system

There are various platforms for creating an intel-
lectual space from the room (classroom) under review.
Some of these platforms use distributed content pro-
vided by the Resource Description Framework (RDF)
model to exchange information between agents. The
JTangPS platform [6] implements a publish/subscribe
model where tracked events are represented as an RDF
graph. Presentation and inference mechanisms are used
to search and interpret event materials. Users (agents)
join the event by comparing templates in RDF graphs.
An ontology-oriented approach is used to create a pub-
lish/subscribe model-based intellectual environment
system. Here, the language understood by the sub-
scriber (agent) and the ontological representation of
events are used (the event is converted from the issuing
agent into an RDF triple and delivered to the sub-
scriber). According to the structure of events, systems

are divided into two groups: image-based (many attrib-
ute/value pairs) and XML-based. Some researchers
[14] present the infrastructure of the system as a "se-
mantic knowledge space" to create an intellectual
space. A special RDF data query language (RDQL) is
used for knowledge query. Also, the platforms we have
described are not designed to deploy intelligent space
in the resource-constrained loT environments that are
currently in widespread use on the Internet. These plat-
forms focus on traditional PCs (desktops, laptops) with-
out supporting the existing variety of network compu-
ting devices in loT-environments.

[12], [11], [10] and other sources reviewed various
platforms that can be used to create an intelligent space
in the 10T environment. It is concluded that platforms
based on intellectual spaces are classified as event-ori-
ented, service-oriented, virtual, multi-agent, multi-
agent classes.
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The Hydra platform [15] allows creating an intel-
lectual space based on service-oriented architecture.
The Hydra Platform is an open source model platform
built for the purpose of information management in
computer networks. Facilitates the creation of complex
resource network models by providing a consistent
storage facility for network topology and associated da-
tasets. The Hydra Platform is built around a server that
provides all functionality as a web service to which ap-
plications can connect to access data. This platform is
composed of separate modules to manage the context
and security of services, events, devices, information
storage. Semantic, service, network levels and security
levels are distinguished between these modules. The
platform supports dynamic reconfiguration and self-
protection.

A3-TAG platform [16] creates a smart space based
on the shared space of tuples. Many participants ex-
change information through this space. To enable the
operation of a large number of devices in the platform,
devices are combined into groups and further interac-
tion is carried out between groups of devices.

From the point of view of ke, our platforms are
used to create specific 10T environments - Wireless
sensor network (WSN), which in turn do not allow cre-
ating an intelligent space for a wide variety of existing
10T circles.

Some classes of 10T environments are formed by
platforms that support a wide variety of network com-
puting devices, but are limited in their scope of appli-
cation. An example of such platforms is the Co-
CaMAAL platform. The CoCaMAAL platform repre-
sents a class of intelligent space for helping people in
everyday life based on cloud technologies. By collect-
ing data from many sensors and storing it in the cloud,
the platform allows various applications to organize ac-
cess to this information to build and provide infor-
mation services. There is significant complexity in
managing sensor data and retrieving personal data, as
well as monitoring user activities and deploying rele-
vant situational services. The CoCaMAAL model tries
to solve such problems and implement a service-ori-
ented architecture (SOA) to create a unified context.
This is done by efficiently collecting raw sensor data
and selecting relevant services in a timely manner using
a context management system (CMS). Ambient As-
sisted Living (AAL) services are improved with a uni-
fied model that integrates patients, devices, computing
servers into a single virtual community [1].

In an article titled "meSchup: A Platform for Pro-
gramming Interconnected Smart Things," published in
the November 2017 issue of Computer, the researchers
describe an abstraction layer and a web-based inte-
grated programming environment. "Developing soft-
ware for the Internet of Things, programming the world
around us, and creating innovative applications that af-
fect our daily lives are big challenges. Current program-
ming approaches, best practices, development environ-
ments, and tools are insufficient to efficiently support a
network of managed smart devices. We believe it is im-
portant to build on existing skills (such as web devel-
opment) and use online infrastructures (such as web-
based IDEs) to lower the barrier to entry” [23].

Promising for creating intelligent space in various
resource-limited 10T environments is the popular M3
Architecture, especially implemented in the form of the
smart-M3 technology platform. The M3 architecture

supports the concept of Smart Spaces with the localiza-
tion and interaction of existing resources, their seman-
tics and information-based programming on this dy-
namic knowledge store (in the form of a semantic net-
work). The M3 architecture was originally defined by a
consortium participating in the SOFIA project (Smart
Obijects for Smart Applications) funded by Artemis JU
and the Finnish nationally funded DIEM (Device In-
teroperability Ecosystem) program working in strong
collaboration with Nokia Corporation. M3 stands for
Multi-device, Multi-vendor and Multi-domain. [8].

Broker RedSIB is a platform designed for use on
personal computers and offers an improved subscrip-
tion processing algorithm. RedSIB is an evolution of
the original Smart-M3 SIB implementation. The Red-
land library is used to maintain atriplestore and
SPARQL support. The subscription mechanism has
been redesigned for better performance. RedSIB (also
Smart-M3 SIB) consists of two subsystems (sib-dae-
mon and sib-tcp). D-BUS communication system is
used for data exchange between these subsystems.
Since D-BUS is not designed to transfer large amounts
of data, the efficiency is mainly reduced. [13] authors
present an OSGi SIB broker aimed at deployment in
0T environments with support for the Java language.
Based on the OSGi platform, the broker is modular and
extensible, which allows it to add new functionality.
The PySIB broker implementation provides a "light-
weight" modular broker designed to run on a resource-
constrained Python-enabled network computing de-
vice. At the same time, existing applications of these
brokers have the status of research prototypes, which
do not emphasize practically important features, such
as customization, fault tolerance, and unitary program-
ming capabilities, especially for the available resources
of the loT environment.

The diversity of existing platforms and systems for
organizing the intelligent space is related to the hard-
ware-network diversity of loT environments them-
selves. The implementation of existing data ware-
houses is designed only for a narrow class of l0T envi-
ronments. Thus, in the conditions of the diversity of the
loT-environment, the problem arises that the infor-
mation service from one intellectual space cannot be
transferred or integrated into the intellectual space of
another 10T environment.

Another issue is the volatility of 0T environments
and the dynamics of involving networked computing
devices. Instability manifests itself in periodic interrup-
tions (breaks) of the network connection between data
storage and software agents. The number of partici-
pants (in the form of network computing devices)
changes dynamically: mobile network computing de-
vices can join (enter the environment) and disconnect
(leave the environment). Thus, in the conditions of in-
stability and dynamics of the loT environment, the
problem of various failures related to both data storage
and software agents arises. The presence of a problem
prevents the establishment and delivery of the service,
which leads to the need to perform failure recovery
while orchestrating the interactions of the agents. [7].

The diversity of 10T among existing applications
of information warehousing has led to the emergence
of different ways of programming the interaction of
agents necessary for the co-construction of an infor-
mation service. Due to the flexibility of the ontology-
oriented representation of the content of the data store,
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the methods of programming interaction when using a
data store can also differ. Thus, in the context of differ-
ent ways of interaction of programming, there are prob-
lems of integration of information services or the trans-
fer of a service from one intellectual environment to an-
other, which leads to the need to implement different
methods of interaction between agents to support inte-
gration or transfer [4].

The above-mentioned problems related to the di-
versity, instability and dynamics of 10T environments
have not been fully resolved in the existing platforms.
The solution of these problems is possible at the level
of the software infrastructure of the intellectual space,
which includes information storage and software
agents. Thus, it is necessary to create an infrastructure
of such smart mwhits that will support various 10T en-
vironments as well as provide resilience to failures in
the face of environment diversity, instability and dy-
namics.

RESULT
The article considers the problems of deploying
intellectual space in 10T environments limited by intel-
lectual spaces and resources. The definition of the soft-
ware infrastructure of the intellectual space and its main
tasks and platforms for organizing the activities of ser-
vices in the intellectual space are considered.
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This paper presents an empirical study on the impact of programming experience, sender-receiver roles, and
role switching on sentiments and conversation during pair programming. The study was conducted with three
groups of participants, with different levels of programming experience and using the Java programming language.
The results showed that the number of times switching roles between sender and receiver in communication af-
fected their sentiments in the direction of away from neutral sentiments that could be either positive or negative
sentiments. However, the results also indicated that there is no correlation between programming experience and
conversation sentiment. Moreover, the direction of sentiment could not be guaranteed by communication roles.
Additionally, this research contributes to the study of natural language description by analyzing the effects of role
switching, different communication roles, and programming experience on the language used during the pair pro-

gramming technique.

Keywords: natural language, pair programming, communication, sentiment analysis

I. INTRODUCTION

Natural Language Description is a rapidly grow-
ing study area that seeks to understand how humans use
language to describe and convey information. This field
has different applications in various domains, including
natural language processing, machine translation, and
others. The aim of this study is to contribute to the field
of Natural Language Description by analysing emo-
tions and find out possible correlations between various
factors.

To follow this, we focused one of the use cases for
the development of NLP which is sentiment analysis.
Sentiment Analysis deals with the identification and
classification of emotions, opinions, and attitudes
which are expressed in text. The main goal of this anal-
ysis is to determine the polarity of the text, that is
whether it expresses a positive, negative, or neutral sen-
timent [1].

Pair programming is a software development tech-
nique where two developers work together on a single
task, sharing a single keyboard and mouse and taking
turns in writing code and providing feedback [2]. De-
spite the benefits of pair programming, such as produc-
tivity and improved code quality, only a little research
has been conducted to understand the natural language
effects on partner communication while using pair pro-
gramming.

The purpose of this study is to investigate the im-
pact of programming experience, sender-receiver roles,
and role switching on sentiments and conversation dur-
ing pair programming. The study was carried out with
three groups of individuals, who had varying levels of
programming experience and used the Java program-
ming language during the experiment. The results of

this research are significant as they provide a compre-
hensive insight into the influence of natural language
on communication between pair programming partners
which can be used both for improvement of the effec-
tiveness of the software development technique and to
contribute to the generation of more accurate and nu-
anced natural language descriptions.

The study was conducted as a between-subject re-
search design, with participants completing program-
ming tasks in pairs, while their conversations were rec-
orded and analyzed. The collected data were analyzed
in order to assess the impact of programming experi-
ence, sender-receiver roles, and role switching on sen-
timents and conversation during pair programming

The structure of paper is divided into several sec-
tions and subsections. The Introduction section pro-
vides an overview of our study and research topic. Re-
search Objective presents subsections namely: Hypoth-
eses, Independent Variables, and Dependent Variables.
The Study Design section consists of Confounding Fac-
tors, Participants, Survey, Material Creation, and Task.
The Data Analysis Procedure section which describes
the methods, and tools, are used for analyzing the col-
lected data. The Results section presented the collected
data, with a focus on the two subsections which are
Presentation of the Collected Data and Descriptive Sta-
tistics. The Discussion section provides a discussion
over the research question, and hypotheses. The Further
Insights section provides additional findings and in-
sights into the experiment result, and the Threats to Va-
lidity section discusses potential limitations and biases
in the study. The Related Work section presents previ-
ous studies and literature related to this study. Finally,
in the Conclusion and Future Work section, we have
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summarized the main findings, implications of the re-
search, and potential areas of improvement in the fu-
ture.

Il. RESEARCH OBJECTIVE

There is a narrow, even fewer approach and arti-
cles regarding the natural language effects on commu-
nication between partners who do pair programming.
This research paper aims to do qualitative analysis to
reveal how sentiments change and correlate with pro-
gramming experiences and role-switching (sender and
receiver) during conversations between partners. We
want to find correlations which can be helpful in future
works to develop natural language.

For structured analysis, the following research
question should be answered:

RQ: How does natural language affect sender-re-
ceiver communication pattern in terms of partner senti-
ments during pair programming between experienced
and novice programmers?

A. Hypotheses

In terms of our research, it may have correlations
between pairs’ sentiments and different dimensions of
pair programming (developer experience and roles),
which can yield future development of natural lan-
guage.

1) Programming experience

HZ1o: Experienced programmers show more posi-
tive sentiments than novices sentiments.

H1i: Experienced programmers do not consist-
ently show more positive sentiments than novices senti-
ments.

According to our research, pair programming al-
lowed for talks between developers. These contained
explanations of general knowledge of software devel-
opment and system-specific knowledge [3]. Thus, the
sentiments of these dialogues might be positive, espe-
cially, ~when experienced developers’ impart
knowledge to novices. Additionally, experienced pro-
grammers' sentiments could also be more positive than
novices' sentiments. In contrast, novices do interpreta-
tions regarding experienced programmers' explana-
tions. Curiosity can cause more positive sentiments in
novices [4]. This may lead to experienced program-
mers' sentiments not consistently showing more posi-
tive than novices' sentiments as a result.

2) Roles switching

H2o0: Partners who switched roles more are not
near neutral sentiments or do not have neutral senti-
ments.

H21: Partners who switched roles more are near
neutral sentiments than those who switch roles less.

Regarding our null hypothesis, switching roles
may not affect pairs' sentiments. Meaning that changing
roles may not reveal more neutral sentiments or even
not have neutral emotions between partners.

However, during pair programming, changing
roles is the behavior that may also significantly influ-
ence partners' sentiments. They share an understanding
to arrive at the final code [5]. They attempt to transfer
relatively to their roles their coding ideas, knowledge,
and concepts for each idea. Therefore, depending on
how many times the roles are switched between part-
ners, this may significantly contribute to more near-

neutral sentiments than other pairs in which one
switched roles less.

3) Individuals' roles

H3o: Receiver sentiments express more negative
than sender sentiments.

H31: Receiver sentiments do not consistently ex-
press more negative than sender sentiments.

Sentimental transmissions from one side to an-
other during communication between pairs may also be
affected by individuals' roles as well as programming
experience and switching roles in between.

From the study, in email communication, the re-
ceivers interpret the sender's sentiment based on the re-
ceived statement. Whereas senders demonstrate senti-
ment states, receivers judge the senders’ emotions by
themselves [6]. Therefore, receivers may express their
sentiments more negatively than the receivers’. On the
other hand, in their experiment, Y. Kato et al. reported
that the emotional states that the sender gives and inter-
prets by the receiver also correlate with the sender's
emotional expectations [6]. The emotional interpreta-
tion of the receiver may not cause negative sentiments
in comparison with the senders’.

B: Independent Variables:

This research has two independent variables: part-
ners' roles (sender and receiver) during communication
and participants' programming experience (novice and
experienced programmers).

C: Dependent Variables:

To assess how the programming experience and
roles of the sender-receiver communication model af-
fect communication between pairs, we evaluate differ-
ent sentiments, such as neutral, positive, and negative.

I11.STUDY DESIGN

The aim of our experiment is to analyze conversa-
tions of pairs with different experiences working on
programming tasks. We will spread a survey to find
voluntary participants and conduct an online workshop
to encourage participants to solve Java tasks using pair
programming techniques. Our experiment is considered
a between-subject research design. We will qualita-
tively analyze their communication in terms of senti-
ments they have used by recording their conversation
and observe different correlations between their emo-
tions, experiences, and roles. We will not inform par-
ticipants that we will analyze their conversation to
avoid confounding factors [7], such as they can imitate
during the conversation.

In the next step, we plan to transcribe recordings
and analyze them using sentiment analysis [8]. The re-
cording collection will allow us to evaluate how pairs'
sentiments correlated with their experiences and roles
as sender and receiver. By analyzing recordings, we
will extract how many times sender and receiver roles
have switched between partners, which sentiments oc-
cur individually in the conversation of receivers and
senders, and how the conversation affects partners' sen-
timents within the group after changing roles between
receivers and senders.

A. Confounding Factors

Confounding factors resulted in the difference in
research experiment outcomes that occur because of bi-
ased research participants selection in each research
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group. This study relates to communication between
experienced and novice programmers during pair pro-
gramming. To avoid between-group bias, communica-
tion ability, programming, and problem-solving skills
are serious factors. Accordingly, age, gender, educa-
tional background, and programming experience are
considered confounding variables in this study in which
all volunteers are qualified before being admitted to the
experiment. All participants in the 24-30 age range are
chosen for both males and females as well as under-
graduate and graduate students in computing-related
fields for educational backgrounds, including Automo-
tive Software Engineering, Computer Engineering, and
Computer Science at Technische Universitidt Chemnitz.
In terms of programming experience, participants who
have less than a year of programming experience are
considered a novice. Otherwise, participants are treated
as experienced programmers during research experi-
ments.

B. Participants

Participants are recruited from the Faculty of
Computer Science at Technische Universitit Chemnitz
(TU Chemnitz) through an online survey. We recruit
participants from Technische Universitit Chemnitz
(TU Chemnitz). We have prepared an online survey to
select suitable voluntary participants for our experi-
ment. We expect three novice and three experienced
programmers to build 3 groups in total. Participants
will have insights into the Java programming language.
To avoid confounding factors, we keep similar age
groups (between 24-30 years old), mixed gender, and
similar programming experiences between each group.

There can be participants, both graduate, and under-
graduate students. With this survey, we will also gather
the demographics of the participants. Due to time lim-
its, we recruit participants who have already worked
with Visual Studio Code (VSCode) and ask them to
choose one of the available time slots for the workshop.
After completing the survey, to avoid confounding var-
iables, we try to match participants by considering their
experiences and defining participants. We would also
form groups equally, with one experienced and one
novice as partners. All participants offered a 10-Euro
Amazon gift card after completing our workshop.

Participants hired via E-mail. The experiment be-
gan with 10 participants, of which 6 were able to com-
plete the workshop successfully. Each group was given
three tasks of different categories. However, technical
challenges prevented four out of ten participants from
fully participating in the workshop.

Volunteers are qualified and matched to a suitable
partner as shown in Table I. In Group 1, a 29-year-old
female programmer with more than 3 years of program-
ming experience is considered an experienced pro-
grammer and is matched to a 27-year-old male novice
programmer who has less than 1 year of programming
experience, while Group 2 is 24-year-old male pair
which an experience one is studying at the graduate
level in Web Engineering and a novice is studying at
undergraduate level in Computer Engineering. Lastly,
Group 3, an over 3-year experienced programmer who
is studying Automotive Software Engineering is
matched with a less-than-1-year experienced program-
mer who is studying Web Engineering. However, both
of them are female and stay at the graduate level.

Participants’ Characteristics and Matched Pairs in the Study

Mo Group Reoles in Group Education
S
1 1 experienced programmer  Graduate
2 1 novice programmer Graduate
I experienced programmer  Graduate
4 2 novice programmer Undergraduate
5 3 experienced programmer  Graduate
6 3 novice programmer Graduate

Besides, it shows the education levels of the par-
ticipants who took part in the survey. The table outlines
that out of 6 total participants, only 1 participant was an
undergraduate student, accounting for 16.67% of the
participants. The remaining, 5 out of 6, equals 83.33%
of the participants who are graduate students. The data
gives an understanding of the educational background
of the survey participants and helps us to understand the
demographics of the group which we have studied,
even though we choose mostly undergraduate students.

Additionally, in terms of the majors of the partici-
pants in this study, the majority of participants are Mas-
ter of Web Engineering students, 4 out of 6 participants
amounting to 66.67%. Meanwhile, another 2 partici-
pants, each of them consisting of students with a major
in Computer Engineering and Automotive Software
Engineering. The table provides an understanding of

Table |
Age Gender Major of Study ‘ear of Prog. Exp.
29  Female Web Engineering Owver 3 years
27 Male Web Engineering 0-1 year
24 Male Web Engineering 1-3 year

24 Male Computer Engineering  0-1 year

30 Female Automotive Software Owver 3 years
Engineering

24 Female Web Engineering Q-1 year

the academic background of the participant and the
fields they come from.

C. Survey

In this section, we will describe our survey that we
used to collect information about volunteers and find
potential participants for this study. The Survey was
created using Google Forms and was distributed to stu-
dents at Technische Universitit Chemnitz via a digital
poster that included a barcode linking to the survey.
The survey consisted of several questions aimed at
gathering information about the participant’s back-
ground and experience with programming, as well as
their availability for the workshop days.

We have designed survey to start by asking for the
participants' name, surname, birthdate, and gender. Af-
terwards we asked about their education level (graduate
or undergraduate) and major of study. Next, questions
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was about their programming experience, including
how many projects they had worked on and which pro-
gramming languages they preferred to use. Participants
were also asked if they had experience with pair pro-
gramming techniques and which integrated develop-
ment environments they have used such as MS Visual
Studio Code, IntelliJ, and MS Visual Studio. Addition-
ally, participants were asked about their operating sys-
tem and available time slots for the workshop days. Fi-
nally, we asked for additional contact information and
required from participants to give their consent for
screen and voice recording during the workshop.

After the survey was completed, the collected data
were analyzed in order to choose participants for the
study. Measures were taken to eliminate any confound-
ing variables, for example by selecting participants who
had prior experience with Visual Studio Code and used

Windows operating systems. The sample consisted of a
balance of both experienced and novice programmers,
with 5 of each. The majority of the participants pre-
ferred the workshop to take place on the 2nd of January,
and the study was conducted over the 3 days. Addition-
ally, the majority of the chosen participants were famil-
iar with the Java programming language and fell within
the age range of 24-30.

In Fig. 1, represented the results of a survey that
was conducted and we have visualized responses in a
pie chart. Out of 37 total responses, 28 volunteers
which were the percentage 75.68% were male, while
24.32% - 9 of them were female. This information pro-
vides an overview of the gender distribution of the sur-
vey participants and highlights the relative proportion
of males and females who filled out the survey.

Percentage of Volunteer by Gender

Female
9 (24.32%)

Male
28 (75.68%)

Fig. 1: Distribution of Volunteers by Gender in the Hiring Workshop Survey

Fig. 2, a pie chart shows the volunteers' education
ratio of 37 responses that approximately 84%, 31 vol-
unteers, are graduate students whereas roughly 16%,

amounting to 6 people, are undergraduate students.
This information reveals that the majority of volunteers
are graduate students.

Percentage of Volunteer by Education

Undergraduate
61(16.22%)

Graduate
311(83.78%)

Fig. 2: Volunteer Education Ratio

The candidates who are interested in participating
in our experiment are studying in various majors. Using
Fig. 3, the largest proportion of them is Web Engineer-
ing which takes 13.51% - 5 people followed by Com-
puter Engineering, Computer Science, Information
Technology, and Engineering amounting to 10.81%,

10.81%, 10.81%, and 8.11% respectively. The other
proportions share the same amount of 2.7% or 1 student
such as Business, Chemical Engineering, Construction
Management, Mathematics, and others. This can de-
duce that our experiment is attractive in the diversity of
study areas.
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Percentage of Volunteer by Major of Study

math 1 (2.7%)
Mass Communication
1(2.7%)
International relations
1(2.7%)
Construction Management
11(2.7%)
Compu.. 1(2.7%)
Comput.. 1(2.7%)
Comput.. 1(2.7%)
Chemica... 1(2.7%)

Business 1(2.7%)

Bachelors ... 1(2.7%)

Engineering 3 (8.11%)

Web Engineering
5(13.51%)

Computer engineering
41(10.81%)

Computer Science
4(10.81%)

Information Technology
41(10.81%)

Fig. 3: Participants Proportions of Majors of Interested in the Experiment

The percentage of volunteers by year of program-
ming experience is demonstrated in Fig. 4. About 41%
of volunteers, 15 out of 37 people, have 1-3 years of
programming experience. Equally, another 41% of can-

didates have more than 3 years of programming expe-
rience. Lastly, the residual part takes 18.92%, 7 people,
indicating 0-1 year programming experience partici-
pants.

Percentage of Volunteer by Year of Programming
Experience

0-1year 7(18.92%)

Over 3 years
15 (40.54%)

1-3 year
15 (40.54%)

Fig. 4: Pie Chart of Volunteers’ Programming Experience

In conclusion, this survey ensured that a diverse
and representative group of participants were chosen
for the study and that confounding factors were mini-
mized.

D. Material Creation

We designed a survey in order to reach the right
participants for our experiment. We have asked ques-
tions on different categories such as education and pro-
gramming experience. After completion of the survey,
to find voluntary participants regarding chosen time
slots, we will define the workshop day which is planned
to be conducted in the first week of January 2023.

On workshop day, pairs will be provided with in-
troductory materials about pair programming tech-
niques, Test-Driven Development (TDD) methodol-
ogy, and instructions for how they can use Visual Stu-
dio Code (VSCode) with Live Share extension to be
able to work with pair programming. Then, we will give
participants 1 hour to solve 3 different types of Java
programming language tasks which will be on the same
difficulty levels from Codewars.com [9] [10]. This
website is a developer community sharing the problems
which all developers practice and challenge their pro-
gramming skills in various programming languages.
The problems on this website are divided into 8 levels,
the easiest one is 8 kyu and the hardest one is 1 kyu. In
order to examine different situations between pairs

which will consist of experienced and novice program-
mers, we have designed tasks at the same levels, but on
different topics. As our participant groups consist of 1
experienced and 1 novice programmer, we only select
the famous verified 6 kyu level ones for those 3 work-
shop tasks. Because the experienced ones may solo
complete 8 kyu and 7 kyu problems by themselves. Par-
ticipants should use pair programming techniques dur-
ing solving tasks in a group and also may or may not
use test-driven development iterative methodology
which embraces them knowing when they should swap
their roles.

We also considered the possibility of the learning
experience of participants during the workshop with the
same task topics and choosing different ones. One task
is about converting string to camel case whereas an-
other task is about fundamental algorithms and the last
task is related to arrays. And, we will see how they be-
have while solving the tasks, especially, after they have
experience from the previous tasks.

All pairs invited to the online meetings, Zoom, on
the workshop day. Each pair broken into separate
rooms and they worked as a group. After completion of
workshops, participants asked to put their codes into
Google Drive. During the workshop, we record screen
and audio. We store and transcribe the recordings so
that we can study their dialogue. All the information
participants provide is treated as confidential and only
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be used for our research. They can request deletion at
any time beforehand. Collected data will not be shared
with anyone not involved in this study. In a possible
publication of the result of this survey and workshop,
the data will be anonymous.

E. Task

In order to observe the impact of pair program-
ming on sentiments, programming experiences, and the
role of the sender-receiver during the collaboration,
three tasks were assigned to the participants during the
workshop. These tasks were designed to test the partic-
ipants' understanding of programming concepts and
their ability to collaborate effectively. The tasks were
as follows:

Task 1: Convert dash/underscore delimited words
into camel casing. The first word within the output
should be capitalized only if the original word was cap-
italized (known as Upper Camel Case, also often re-
ferred to as Pascal case). The next words should always
be capitalized [10].

Task 2: Write a function, persistence, that takes in
a positive parameter number and returns its multiplica-
tive persistence, which is the number of times you must
multiply the digits in number until you reach a single
digit [10].

Task 3: Given an array of integers, find an index
N where the sum of the integers to the left of N is equal
to the sum of the integers to the right of N. If there is
no index that would make this happen, return -1 [10].

We created separate folders for each group in
Google Drive and provided each group with a unique
link to access their respective folder. This allowed each
group to upload their task solutions, as well as access
the materials (such as instructions for the tasks, exam-
ples, and any necessary resources) provided for each
task. This helped to streamline the process of collecting
and evaluating the task solutions and results. The re-
sults of the tasks were analyzed to determine the impact
of pair programming on sentiments, programming ex-
periences, and the role of the sender-receiver during the
collaboration.

Information Transmitter
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During the workshop, we allocated specific time
slots for each task. For Task 1 and Task 2, participants
were given 15 minutes each to complete the task. Task
3 was given a longer time slot of 25 minutes. Partici-
pants were required to complete the tasks within the al-
located time frame, and no additional time was given.
This was done to simulate a real-world scenario where
time constraints are often a factor in completing tasks.
Additionally, the limited time frame also helped to as-
sess the participants' ability to work under pressure and
manage their time effectively.

IV. DATA ANALYSIS PROCEDURE

After successful completion of the workshop, we
have followed several procedures in this study to ana-
lyze the data collected. We transcribed all 3 sessions of
6 participants and performed our analysis based on text
material. To achieve the goals of our study, we utilized
a range of tools, technologies, and techniques. For ex-
ample, we used Microsoft Word to transcribe the data,
Google Natural Language Al for sentiment analysis,
JupyterNotebook for processing files, and Microsoft
Power BI for visualizing and summarizing the data in
different forms. The steps and procedures of this study
include the following:

1) Transcription: Source data is screen record-
ings with paired programmers’ conversation voices.
Transcription is needed to convert our data for further
analysis. Microsoft Word [11] is used to transcribe all
3 group conversations.

2) Correction: Albeit reliable automation tools,
mistakes still occur in the transcription process. Manu-
ally correction is applied for higher accuracy.

3) Complementation: Plain text is produced from
the previous steps. Defining the speaker’s name for
each sentence is the responsibility of humans. Moreo-
ver, the interpretation of each sentence is handled man-
ually to identify sender-receiver roles based on the
Shannon-Weaver Model of Communication. The
model states that communication consists of the sender,
message, encoder, channel with noise, decoder, re-
ceiver, and feedback [12]. The cycle of communication
shows in Fig.5.

Reception Destination

D> P>

®

Noise

< FEEDBACK «

Fig. 5: Shannon-Weaver Model of Communication [12]

As a result of this step, sender and receiver roles
are marked to speakers and sentences. Afterwards,
changing roles can immediately actuate by comparing
with their previous roles. In other words, in the case that
a sender receives a message and answers back followed
by a new question which unrelated to the question, we
count this situation as a 1-time changing role. Other-
wise, a question that is related to a sender question is
not defined as role-changed, but feedback by question

instead, and also does not count as a changing role be-
cause the sender’s question is still open.

4) Execution: Sentiment analysis is a natural lan-
guage processing (NLP) aiming to extract emotion
from input text [13]. Regarding a trusted provider,
Google, we selected Google NLP named Google Natu-
ral Language Al [14] to determine our data. Notwith-
standing, in order to effectively analyze data, we have
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to perform a cleansing of data then followed by an op-
eration process as follows.

a) Pre-processing: In NLP, it recognizes that text
will be analyzed by sentence. But, our data is real-life
conversation. Many times, humans continue speaking
long sentences, especially when implementing pro-
grams, for example, "we can add a data type and we can
declare a function... and.. and... and...". On that occa-
sion, adding proper sentence ending punctuations is
significant. Then we manually determine suitable posi-
tions and punctuations including a period (.), question
mark, and exclamation point [15].

b) Processing: With cleaned conversation text, re-
quests are separately made to Google Natural Language
Al by the dimension of our analysis aspect comprising
the whole conversation, speakers, senders, and receiv-
ers, in each workshop using Listing 1. JSON format
will be responded from the endpoint.

"documentSentiment™: {
"magnitude™: 147.4,
"score": @

: i)

"language”: "en”,

"sentences”: [

"text™: {
"content™:
"beginoffset”: @

You and me."

} 3

"sentiment™: {
"magnitude”: @,
"score”: @

curl -X POST \
-H "Content-Type: application/json; charset=utf-

8"\
--data "{
‘encodingType": 'UTF8',
‘document': {
'type": 'PLAIN_TEXT",
'language’: 'en

‘content”; 'OK, let's start with the first task!"

I "https://language.googleapis.com/v1/docu-
ments:analyzeSentiment?key=[api-key]"

Listing 1: A Curl Post request to Google Natu-
ral Language Al

5) Transformation: Sentiment analysis results
are responded in JSSON. The transformation from JSON
into CSV has been done using JupyterNotebook [16].
The result is shown in Fig. 6.

group, seq,dimension,content, score,magnitude
1,1,experience,You and me.,d,0
1,2,experience,uh what is your name Tmusal
1,3,experience,0K.,08.5,0.5
1,4,experience,Thank you.,0.8,0.8
1,5,experience,as far as I know , uh you a
1,6,experience,0K.,8.5,0.5
1,7,experience,”so, for today, we will be a
1,8,experience,let me share my screen.,-0.3
1,9,experience,0K.,8.5,0.5
1,10,experience,"so, let's just get started
1,11,experience,"With uh I am a driver and
1,12,experience,0K.,0.5,0.5
1,13,experience,let me check it out.,-0.2,0
1,14,experience,I'm not sure.,-0.1,0.1
1,15,experience,0K.,0.5,0.5
1,16,experience,T alreadv encouraged and L1

Fig. 6: Sentlment Analy5|s Results in CSV Format, Transformed from JSON Using JupyterNotebook [16]

6) Visualization:

All charts are created by Microsoft Power Bl [17]
which is a powerful visualization tool allowing us both
to manipulate data and create astonishing visualiza-
tions.

As a result of the processed data, the communica-
tion between paired programmers is promptly visual-
ized. Then we can figure out insight for our hypotheses
and the research question, for example, Fig. 7 is de-
scribing a data visualization that shows three columns:
speakers (A and B), conversation, and score for each of
them. The conversation column includes sentences that
we have extracted from workshop recordings and the

score column includes the sentiment scores of each sen-
tence. The example presented a conversation between
two speakers, where the first sentence by speaker A has
a positive sentiment score of 0.50, and the second sen-
tence of this participant has a neutral sentiment score of
0.00. The third and fourth sentences have negative sen-
timent scores of -0.30 and -0.40 respectively. Addition-
ally, sender and receiver roles have been defined at the
end of rows indicating what is the current role of that
sentence. With the first row, speaker A is a receiver.
Then (s)he starts new content and questions in the 2nd
- 4th row. In this circumstance, we counted as a 1-time
changing role.
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Conversation
A: OK

this will be one string that will be coming into our function. 0.00

am | supposed to see what you are doing?
| am supposed to see what I'm doing over.
B: oh.

yeah, yeah yeah, we are in the Visual Studio code.
I'm supposed to see what you're writing and you were supposed -0.50

to see what I'm writing.

waits.

can you see by the way my?
A: yes.

I'm seeing that what you are typing.

yeah, I'm seeing what you're typing.
B: oK.

can you can you type something?
A: OK

just a minute.

® negative

Score

0.50 Receiver

Change
the role

-0.30
-0.40

i
0.20
0.00

Sender

Change
the role

Receverj

-0.50
-0.10
0.40 IReceiver
0.00
0.00
0.50 IReceiver Change
0.00 ISender tha role
0.50
0.30

Sender

] Change

the role
Sender <

I Receiver

neutral @ positive

Fig. 7: Sentiment Analysis Results of Speakers’ Sentences, Showing Role
Changes and Sentiment Scores for Each Sentence

V. RESULTS

In this section, we present the findings of our sen-
timent analysis. To evaluate the sentiment, different di-
mensions were used for data analysis: groups, different
roles, and programmers with different experiences.

Our analysis of the transcriptions revealed insights
that helped formulate answers related to this study's hy-
potheses. In total, we spent 30 hours analyzing our data.
The tasks are shown in Table II.

Table 1

Data Analysis Task Details in Research

No. | Time Spent (hrs) Tasks

1 4 transcribes process by Microsoft Words

2 8 corrects transcribed scripts

3 4 defines speakers and sender-receiver

4 4 adds proper sentence ending punctuations

5 3 requests for sentiment analysis by Google Natural
Language AI API

6 3 transforms sentiment analysis results from JSON
into CSV using JupyterNotebook

7 4 visualizes results by Microsoft Power BI

Total 30

A. Presentation of the Collected Data

In this part, we will provide an overview of the
data that we have collected and describe the format in
which it will be presented for qualitative analysis.

We organized and distributed the data based on
factors such as programming experience, communica-
tion roles, and group. To reveal comparisons between
groups and individuals, we have used tables, bar
graphs, and text as methods for presenting our findings.

Table 11, for example, shows extracted sentences
from the workshop transcription, illustrating the differ-
ent types of sentiment, namely positive, negative, and

neutral, referred to as polarity. Additionally, the table
presents the sentiment score of the polarity of each sen-
tence. Using Google API, sentences have been scored
from -1 to 1, less than O indicates negative sentiment, O
means neutral, and above 0 is positive sentiment. For
instance, “Yeah, we can do it.” has been determined to
a 0.5 score which implies moderately positive senti-
ment whereas “I pressed enter, but it is not recognized.”
has been evaluated with a -0.9 score indicating strongly
negative sentiment.
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Table 111

Sentences and Their Corresponding Sentiment Scores for Each
Polarity (Positive, Neutral, and Negative)

Sentences Score | Sentiment
Yeah, we can do it. 0.5 Positive
Let’s understand how to set the environment. 0.0 Neutral
I pressed enter but it is not recognized. -0.9 Negative

Table IV presents data on different groups of par-
ticipants, organized by their programming experience,
roles during conversations, and average scores for the
whole conversation. The group column represents the
group number in which 2 participants are divided.
Roles during conversation represent the role of partici-
pants during conversation divided into Receiver and
Sender. Decimal numbers represent the scores, positive

numbers (0 - 1.0] indicate a positive sentiment, nega-
tive numbers indicate a negative sentiment [-1.0 - 0),
and zero indicates neutral sentiment [0.0]. For example,
Group 1 has a 0.06 score for experienced participants,
which is positive polarity, a -0.04 score for novice par-
ticipants is a negative one, a 0.01 score for a receiver, a
0.03 score for a sender who both represents positive
sentiments, and an overall score of 0.02 for the whole
conversation is also evaluated as positive sentiment.

Table IV
Sentiment Scores of Sender, Receiver, Experienced, and Novice programmers by Groups
Programming Roles during
experience conversation
Group Whole conversation
Experienced Novice | Receiver Sender

Group 1 0.06 -0.04 0.01 0.03 0.02

Group 2 0.09 0.17 0.19 0.07 0.12

Group 3 -0.03 -0.05 -0.02 -0.05 -0.04

@ negative ) neutral @® positive

In Fig. 8, the number of sentiments during conver-
sation is calculated in percentage by group. For each
bar, three sentiment percentages are stacked, including
negative, neutral, and positive sentiment. For example,
Group 1 has 44.13% of a negative element while neu-
tral and positive ones present 18.26% and 37.61%, re-
spectively.

On another aspect, the elements’ size of each
group can be compared to the other groups due to the
same sequence stacks. The collected data show that all
groups conducted approximately 37%-44% negative
sentiment, 16%-25% neutral sentiment, and 32%-47%
positive sentiment.

Percentage of Sentiment by Group

Sentiment ®negative
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Fig. 8: Percentage of Sentiments by Group
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In conclusion, we have presented the collected
data in various ways to provide an understanding of the
sentiment analysis results. Overall, the data we have
provided insight into the sentiment scores of experi-
enced and novice programmers, the impact of role
switching on sentiment, and the sentiment scores of
senders and receivers. The data support the study's hy-
potheses and serve as the foundation for our analysis
and conclusion in the following section of this study.

B. Descriptive Statistics

In this section, we will be evaluating the results of
our study in relation to our hypotheses. By analyzing
the descriptive statistics of the data collected, we aim to
identify patterns and correlations within the data and
determine whether or not our hypotheses are supported
by evidence. This will allow us to gain a deeper under-
standing of the impact of natural language on commu-
nication patterns and sentiments during pair program-
ming between experienced and novice programmers.

1) Programming experience

In Fig. 9 bar graph is showing the average senti-
ment scores of experienced and novice programmers in
three different groups. The x-axis of the graph displays
the different groups and the distinction between expe-
rienced and novice programmers, while the y-axis
shows the average score of sentiment. In Group 1, the
sentiment score for experienced programmers is 0.06,
which is positive, and the sentiment score for novice
programmers is -0.04, which is negative.

In Group 2, the sentiment score for experienced
programmers is 0.09, which is positive, and the senti-
ment score for novice programmers is 0.17, which is
positive as well. In Group 3, the sentiment score for ex-
perienced programmers is -0.03, which is negative, and
the sentiment score for novice programmers is -0.05,
which is also negative.

Overall Sentiment Score of Experienced and
Novice Programmers

Prog. Exp. ®experience ®novice

z 015
@
E
& 0.10
b 0.06
& 0.05
w
L)
(=]
& 0.00
2
<L
0.05 -0.04
Group 1

0.17
0.09
-D.DB.
-0.05
Group 2 Group 3

Fig. 9: Comparison of Average Sentiment Scores for Experienced and
Novice Programmers in Group 1, 2, and 3.

Also, Fig. 10 illustrated as a bar graph suggest that
the average sentiment scores for only positive senti-
ments during the whole conversation were relatively
similar across all groups and experience levels, with
Group 1 experienced having a score of 0.46, novice
having a score of 0.45, Group 2 experienced having a
score of 0.57, novice having a score of 0.56, and Group
3 experienced having a score of 0.40, novice having a
score of 0.39. Overall, all groups, senders and receivers
show no significantly different scores, a difference of
only 0.1 scores.

2) Roles switching

As a result, we found that the number of switching
roles between a sender and a receiver is related to the

sentiment of the conversation. Considering Table V,
groups 1, 2, and 3 show average scores of conversation,
0.02, 0.12, and -0.04, respectively, while the numbers
of switching roles are 21, 35, and 86 times throughout
the workshop. This reveals that the number of changing
roles influences the average score of participants’ sen-
timent. The more they change positions, the more an
average sentiment is away from a neutral score (0.0).
Nonetheless, according to the result, groups 2 and 3 in-
dicate positive and negative sentiments. This means
that we cannot guarantee their sentiment direction,
whether it is positive or negative.

Summary of Switching Roles and Average Conversation Scores by Group TevleV
Group 1 Group 2 Group 3
Average Score of Conversation 0.02 0.12 -0.04
Sum of switching roles 21 35 86
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With Fig. 11, participants consistently demon-
strate the lowest number of neutral sentiments in all
groups. On the one hand, participants present more neg-
ative than positive sentiments in Group 1 and 3. On the

other hand, Group 2 indicates positive more than nega-
tive sentiment during the workshop. In a nutshell, the
correlation between the number of changing roles and
the number of both positive and negative sentiments is
invisible.

Number of Sentiment by Group, Number
Switching Roles and Sentiment

Sentiment @ negative

II%HEII

21
Group 1

35

Group 2

neutral ®positive

1558

1128
[

86
Group 3

Number of Switching Roles and Group

Fig. 11: Distribution of Sentiments by Group and Role Switching

3) Individuals' roles

Fig. 12 illustrates the overall sentiment scores of
senders and receivers. The x-axis represents different
groups divided based on the receiver and sender roles,
while the y-axis represents the average sentiment score.

During the workshop, Group 1’s data shows that
the receiver has a sentiment score of 0.01, and the
sender has a sentiment score of 0.03, which indicates

that the sender has slightly more positive sentiment
than the receiver. In the second group, the receiver has
a sentiment score of 0.19, and the sender has a score of
0.07, which means that the receiver has a more positive
sentiment than the sender. In Group 3, the receiver has
a sentiment score of -0.02, and the sender has a senti-
ment score of -0.05, while both the receiver and sender
have negative sentiment scores.

Overall Sentiment Score of Senders and
Receivers

Role ®receiver ®sender

0.2

0.1

0.03

0.0

Average Score of Sentiment

Group 1

0.19
0.07
-0.05
Group 2 Group 3

Fig. 12: Comparison of Average Sentiment Scores for Senders and Receivers in Group 1, 2, and 3

Also, we have considered the average score of the
negative sentiments used by receivers and senders,
which are visualized in Fig. 13. In Group 1, the receiver
has a score of -0.36, and the sender has a score of -0.33.
Similarly, in Group 2, the receiver has a score of -0.39,
and the sender has a score of -0.36, a difference score

of -0.03. In Group 3, the receiver has a score of -0.41,
and the sender has a score of -0.36. These results pro-
vide that the receiver and sender sentiments are rela-
tively equal in terms of negative sentiment. On the
whole results show similar differences between the re-
ceivers' and the senders' scores.
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Overall Negative Sentiment Score of Senders and
Receivers

Role ®receiver ®sender
0.0

-0.4

Average Score of Negative Sentiment

Group 1

-0.3
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-0.36 -0.36
9

-0.41

Group 3

Fig. 13: Negative Sentiment Scores of Senders and Receivers by Group

V1. DISCUSSION

In this section, we will discuss the results by an-
swering our research question, and research hypothe-
ses. We will conclude with discussion over further
questions and further insights.

A. Research Question

In this research, investigating the impacts of natu-
ral language on the communication between experi-
enced and novice programmers is the main objective.
To answer this research question, three groups of paired
participants were shaped based on their programming
experiences and assigned 3 different programming
tasks which requirement was to use only Java program-
ming language.

The results of the experiment, which aimed to an-
swer the research question of "How does natural lan-
guage affect sender-receiver communication patterns in
terms of partner sentiments during pair programming
between experienced and novice programmers?", have
provided insights into the nature of communication be-
tween experienced and novice programmers during pair
programming. The results showed that the sentiment
expressed during pair programming is not solely deter-
mined by the experience level of the programmer. Ra-
ther, it may be due to a complex interaction between the
individual characteristics of both the sender and the re-
ceiver, as well as the roles they adopt during the con-
versation.

One surprising finding was that experienced pro-
grammers did not always express positive sentiments.
This suggests that the experience level of a programmer
does not necessarily correspond with positive senti-
ments during pair programming. Moreover, the receiv-
ers in the experiment were not always more likely to
express negative sentiments than the senders. This also
contributes to highlight the importance of considering
the individual characteristics of both partners in the
pair, as well as the dynamics of their interaction, when
assessing the sentiment expressed during pair program-
ming.

Additionally, the results indicated that pairs with
highly switched roles tend to have average sentiments
far from neutral. This finding highlights the importance
of considering the dynamic nature of communication
during pair programming. It suggests that the sentiment
expressed during pair programming depends on their

interaction and the roles they adopt during the conver-
sation. As well, it may be supported by the individual
characteristics of the partners

In conclusion, the results of this experiment sug-
gest that natural language can affect the sender-receiver
communication patterns during pair programming be-
tween experienced and novice programmers. Further
research could explore the individual and situational
factors that contribute to the sentiment expressed dur-
ing pair programming and how these factors can be op-
timized to improve the effectiveness and efficiency of
the pair programming process.

B. Hypotheses

1) Programming experience

Regarding the first hypothesis, data shows that ex-
perienced programmers do not consistently show more
positive sentiments than novice programmers in all
groups in Fig. 9. Therefore, we may conclude that the
null hypothesis H1, should be rejected and H1; should
be accepted instead. However, as Fig. 10 provided, the
result shows that the average positive sentiment scores
for experienced and novice programmers are similar
across all groups, with no significant difference be-
tween the two.

Overall, these results suggest that while there may
be some correlation between experience level and sen-
timent, it is not as straightforward as initially assumed,
and other elements like group interactions, and partici-
pants' traits might also affect the sentiments. Likely,
that experience level does not significantly impact the
positive sentiments expressed during pair program-
ming.

2) Roles switching

The second hypothesis's result in Fig. 11, which
explored the relationship between receiver-sender roles
and sentiments, was supported by our findings. We can
say that the number of changing roles directly affects
the average score of participants’ sentiment. In other
words, an increase in changing roles leads to an in-
crease or decrease in the average sentiment score.
Hence, the null hypothesis H2o can be accepted.

3) Individuals' roles

Finally for the third hypothesis, in terms of the null
hypothesis, which states that receiver sentiments ex-
press more negative than sender sentiments, the results
do not support this claim because of the result in Fig.
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12. The data shows that in Group 2 and Group 3, the
sentiment scores of the receivers are more positive than
those of the senders. Contrastingly, the receiver in
Group 1 shows more negative sentiment than the
sender. Consequently, the alternative hypothesis, which
states that receiver sentiments do not consistently ex-
press more negative than sender, is supported by the
data. This resulted in a rejection of H3,.We may also
need to do further analysis over more data which can
help to draw more definitive conclusions.

VIL. FURTHER INSIGHTS

Further questions that arose from this study can
be: Are there other factors that may influence the senti-
ments of programmers during pair programming? How
can we further investigate the impact of natural lan-
guage on communication patterns and sentiments dur-
ing pair programming? Also, it may be interesting to
research how other variables, such as task complexity,
may affect conversation during pair programming. It
may also be valuable to explore the changes in senti-
ments throughout pair programming sessions and to see
how communication may impact task performance.

1) Result of tasks

The results of the tasks conducted during the
workshop provide valuable insights into the impact of
pair programming on sentiments, programming experi-
ences, and the role of sender-receiver during collabora-
tion. These insights can be leveraged to enhance the ef-
ficiency and effectiveness of the pair programming ap-
proach in software development.

Task results can be divided into 2 aspects includ-
ing task completion and task correctness. All tasks are
carefully examined for completeness and are tested
with 2 possible test cases provided in Codewars [10].
Table VI shows the task completion of all groups. After
finishing the experiment, Task 1 was completed by
Group 1 only, Task 2 was completed by Group 3 only,
and Task 3 was completed by Group 1 and 2. In the
other words, Group 1 and Group 3 came with 2 com-
pleted out of 3 tasks while Group 2 could not complete
all provided tasks.

Table VI
Results of Task Completion By Group
Group Name Task 1 Task 2 Task 3
Group 1 completed not completed completed
Group 2 not completed | not completed | not completed
Group 3 not completed completed completed

Moving to task correctness, with Table VII, Group
1 passed Task 1 and all groups failed for Task 2. In Task
3, Group 1 failed, Group 2 partly failed, and Group 3
passed. In the other words, Group 1 and Group 3 re-
sulted in 1 completely correct task. Surprisingly, one of

Group 2’s tasks passed 1 out of 2 test cases. This means
that they produced 1 partially completed task, even
though they could not complete any given tasks.

Table VII

Results of Task Correction By Group

Group Name | Task 1 | Task 2 Task 3
Group 1 pass 2 fail 2 fail 2
Group 2 fail 2 fail 2 pass 1, fail 1
Group 3 fail 2 fail 2 pass 2

The average conversation score for Group 1,
Group 2, and Group 3, as shown in the Summary of
Switching Roles and Average Conversation Scores by
Group Table (Table V) in the Result section, was 0.02,
0.12, and -0.04 respectively. The results imply that
Group 1 produced near-neutral sentiment with 1 com-
pleted task. Interestingly, Group 2 showed the highest
positive sentiment score with a partially completed
task. And, even Group 3 showed negative sentiment,
but they still came up with a successful task. Conse-
quently, all groups show appealing outcomes and all of
them tend to be diverse. Hence, research is needed to
conduct in-depth to show a correlation between task
completion and correctness in order to contribute the
pair-programming productivity in the future.

2) Content of the conversation

Fig. 14 illustrates the count of content in the con-
versations of Group 1, 2, and 3. A total of 2249 sen-
tences were analyzed and the word "OK" was used 186
times, which suggests that the participants were gener-
ally in agreement with each other during the conversa-
tions. The word "yeah" was used 81 times, indicating a
sense of affirmation or agreement among the partici-
pants. The word "yes" was used 52 times, which further
supports the idea of agreement among the group mem-
bers. The use of "hmm" 31 times and "oh" 30 times sug-
gests moments of contemplation or surprise during the
conversations. The use of "uh™ 12 times and "right" 11
times may indicate moments of hesitation or confusion.
Lastly, the word "no" was used 9 times, indicating in-
stances of disagreement or dissent among group mem-
bers.
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Fig. 14: Count of Conversation Content in Group 1, 2, and 3

Overall, this tree diagram provides insights into
the general sentiment and dynamics of the conversa-
tions among the groups during the workshop. The use
of specific words and phrases can indicate moments of
agreement, disagreement, contemplation, hesitation,
and surprise among partners during pair programming
which means the analysis of conversation content can
be used to understand the impact of natural language on
group communication.

VIIl. THREATS TO VALIDITY

In the context of our qualitative analysis, there are
several potential threats to validity that should be con-
sidered in future studies.

A. Internal Validity

One potential threat is that participants' mood and
personality traits, as well as an understanding of the
workshop materials, may have affected the quality of
the conversations and emotions during pair program-
ming. These factors were not measured but could have
impacted the results.

Additionally, the limited types and complexity of
given tasks used in this experiment may have biased the
results, leading to inaccurate conclusions about the re-
lationship between the independent and dependent var-
iables and can lead to biased communication senti-
ments.

B. External Validity

External validity refers to the generalizability of
the result. In the context of our qualitative analysis,
there are several potential threats to validity that should
be considered in future studies.

One threat to validity is the sample size. Low pop-
ulation validity was shown in our because of only 6 par-
ticipants, and this may not be large enough to be repre-
sentative of the entire population of programmers. Sim-
ilarly, low population validity was also shown in terms
of participants’ age range, only participants the 24-30
were admitted to this research experiment.

Java programming language was also another treat
that we embraced for the experiment to research natural
language on communication during pair programming.
However, Java is widely used in the industrial world.
Furthermore, it's strongly typed and object-oriented
programming. So, it’s an excellent choice for this re-
search. Besides, the environment was similar to real-
world development in that all participants were not al-
lowed to ask anything after pair-programming sessions
began, and they also were not interrupted by investiga-
tors.

IX. RELATED WORK

The impact of natural language on partners' com-
munications in pair programming environments has re-
ceived limited attention in the different literature. How-
ever, some studies have investigated the role of com-
munication in pair programming and its effects on
programming tasks.

Some studies focus on the effective communica-
tion role in the success of pair programming. For in-
stance, researchers have investigated the impact of gen-
der and cultural differences on communication during
pair programming [18].

Additionally, studies have also shown that the use
of natural language and nonverbal, play a significant
role in effective communication during pair program-
ming [19].

Another research focuses on the high level of com-
munication during pair programming. In that study,
they investigated that levels of compatibility and confi-
dence between pairs did not positively influence the
partners' conversation [5].

However, there is limited research on the impact
of programming experience, sender-receiver roles, and
role-switching on sentiments during conversation using
the pair programming technique. This study adds to the
existing knowledge by conducting a qualitative analy-
sis of the impact of programming experience, sender-
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receiver pattern on conversation, and role-switching on
sentiments and conversation during pair programming.

X. CONCLUSION AND FUTURE WORK

Working with a partner using a pair-programming
technique relies on communication and then natural
language occurs and directly affects the interlocutor’s
sentiment. Nonetheless, it probably additionally influ-
ences the quality of work. Regarding the widely used,
experienced-novice pair is fascinating and worthwhile
to investigate in order to contribute their natural lan-
guage.

The results of this experiment reveal that experi-
enced and novice programmers could show either pos-
itive, negative, or neutral sentiments during pair pro-
gramming that resulted from the interpretation of natu-
ral language. Moreover, the direction of sentiment
could not be guaranteed by communication roles. In the
other words, both senders and receivers can express
positive, negative, or neutral sentiments as well. How-
ever, the number of times switching roles between
sender and receiver roles in communication during
working as a pair affected their sentiments in the direc-
tion of away from neutral sentiments that could be pos-
itive or negative sentiment.

To continue this research, we can experiment with
a large group of participants to confirm the results and
clearly observe the trend of pairs’ sentiments. Further-
more, we may also ask them for feedback on how they
feel after the experiment ends. Afterwards, evaluation
sentiment results can be compared with their feedback.
We may see other insights. If the trend is obvious, we
can improve the productivity of pair-programming eas-
ily by putting a potentially positive environment and
seeing the productivity of their works. A good mood
which developers are looking for and high productivity
which is a company's need can be produced perfectly.

Additionally, tasks that are assigned to partici-
pants during the experiment can be changed to other
popular programming languages such as Python, GO,
then analyze and compare the result for each program-
ming language whether it goes in the same direction or
not. This can also improve the productivity of workers
in the future.
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Abstract

To solve the problem of synthesizing load matching circuits in a distributed elemental basis, the complex
resistance of which has a non-stationary character in a wide operating frequency band, a new matching technique
has been developed based on the sensitivity invariant apparatus in combination with the Richards and Kuroda
transformation. Verification of the technique was carried out on the example of matching the active element with
the output and input loads in Mitsubishi LD-MOSRDO7 power amplifiers.

AHHOTAN NS

Jlyist pereHust 3aJa4u CHHTE3a IeTell COTJIaCOBaHMs HArPY30K B PACIPE/ICICHHOM 3JIEMEHTHOM 0a3uce, KoM-
IICKCHOC COPOTUBJICHUE KOTOPBIX UMCCT HCCTALIMOHAPHBIX XapaKTCp B LHI/IpOKOﬁ I10JI0CE pa60q1/1x 4acToT, pas-
pa60TaHa HOBas MCTOJHKA COIJIaCOBAaHMA Ha OCHOBC aIlllapaTa MHBApHAHTa YYBCTBUTCIBHOCTU B KOM6I/IHaI_[I/II/I C
npeobpazoBanueM Pudapnca n Kyponsl. Bepugukarus MeToauku mpou3BeieHa Ha IpUMEpe COTIIacOBaHMS aK-
TUBHOI'O 3JIEMEHTa C BBIXOAHOM M BXOAHOW Harpy3koi B ycunurenu MmomHoctd LD-MOSRDO07 xomnanuu

Mitsubishi.

BBenenue

Panuorexnuueckue ycrpoiictea (PTY) mupoxo
HCIIOJIB3YIOTCS PAKTHUECKHU BO BCEX Cpepax KU3HeIe-
SITeTIbHOCTHU 4enoBeka. [ Toro, utoOsr PTY oGecme-
YMBAJO0 MaKCHUMAaJbHYIO JHEpPreTHueckyro 3¢ddekTus-
HOCTb, & KaK CJIeICTBHE MaKCUMaJIbHYIO TalIbHOCTh pa-
TUONMHUU B PAa3IMYHBIX YCIOBUSAX JKCILTyaTallHH,
HEOOXOIMMO, YTOOBI 3JEMEHTHl PaIUOTCXHUICCKHUX
TPaKTOB KaK TMepeAalomero, TaK W MPUEMHOTO
YCTPOUCTB, 00J1aIa0IIHe CBOMM KOMIUIEKCHBIM COTIPO-
TUBJICHHEM (M3MEHSIOMIMMCS BO BPEMEHH), OBLTH CO-
TJIACOBAHBI APYT ¢ ApyroM. /Iy BBITOMHEHUS TaHHOH
3a/1a4¥ UCIOJIB3YIOT MHUPOKOTOJIOCHBIE COTJIACYIOIINE
ycrpoiictBa (ILICY), Meroapl cHHTE3a KOTOPHIX HE
YYHTHIBAIOT HETIOCTOSTHCTBO UMIIE/IAHCA HATPY3KH, BbI-
3BAaHHOE M3MEHEHUEM YCIIOBHUH dKCIUTyaTaluu (TemIie-
paTtypa, BUOpaius, pa3indHble PeKUMBI PabOTHI ak-
TUBHBIX JJIEMEHTOB U T.J.). B clieicTBuuM 4ero Bo3HH-
KaeT HeoOXOJUMOCTh B pa3pabOTKe METOoJa CHHTe3a
HICY, obecrieunBaroIIero yCTOMIHUBEIN yPOBEHB Mepe-
Jla9d MOIHOCTH B YCIIOBHSAX HU3MEHSIOIICTOCS MMIIC-
JaHca Harpy3ku. Takas HEOOXOJUMOCTh aKTyaJlbHa
st PTY kak B cocpeloTOYEHHOM, Tak U B pacnpeze-
NEHHOM 3JIeMeHTHOM Oasmce. B pabore mpeminoxena
METOJIMKa CHHTE3a COTJIACYIONINX YCTPOHUCTB ISl pac-
MPeIeIICHHOTO JIEMEHTHOTO Oasuca.

MeTtoanka CHHTe3a COIJIACYIOIIMX Lene 11
LHIMPOKOMOJIOCHBIX PAIMOTEXHUYECKUX YCTPOICTB
B pacnpeaeJIleHHOM 3JIeMeHTHOM 0a3uce ¢ U3MeEHsI-

OIUMCS UMIIEJAHCOM HArPY3KH

0O0630p ¥ aHAJIU3 METOJIOB MIMPOKOTIOIOCHOTO CO-
IJIACOBAaHUS TOKAa3alM, YTO B KauecTBE MaTeMaTHde-
CKOT0 ammapara Juisi cuaTe3a cornacyromieit nenu (CLI)
C M3MEHSIOMMNMCS MMIIEJAHCOM Harpy3KH I1e1ecoo00-
Pa3HO UCTIOIH30BaTh METO BEIIECTBEHHBIX YacToT [1].
[pemmaraercs pa3padboTtats Mmetoauky cunresa LICY,
obecrieunBalOUX TPeOyeMBbI YpOBEHb Hepenadn
MOIITHOCTH B YCJIOBHSIX HM3MEHSIOIIErOCs MMIIEJaHca
Harpy3ku i PTY B pacrnpenen€éHHOM 3JIEMEHTHOM
6a3rce Ha OCHOBE METOAA BEIIECTBEHHBIX YaCTOT B
KoMOWHaMu ¢ npeoOpazoBanneM Pruapaca n Ky-
POIBL.

Crnenyer 3aMeTUTh, 9TO pa3dpoc HOMHUHAJIOB dJie-
MmeHToB PTY (B pacnpeneneHHOM 3JIeMEHTHOM Oa3uce
pa3Mepbl, MarHUTHas U JUAJIEKTpUYecKas MpOHULae-
MOCTH TIOJUIOKEK W T.J.) W THOJKIIOYEHHOH K HeMy
Harpy3Kd HETaTHBHO CKa3bIBalOTCSA Ha (pyHKIHOHUPO-
BaHuM PTY B pasnuyHbIX YCIOBUSIX 3KCIITyaTallUH.
CB3b MeX 1y IPOCTPAHCTBOM MapaMEeTPOB LEIMH, aHa-
JU30M M ONTHMHU3AIMEH, B TOM YHCIE C peryaupye-
MBIMH (YTIPaBISIeMBIMH) TMapaMeTpaMH, MOXET OCy-
IIECTBITHCS C MTOMOINBI0 (YHKIUH YyBCTBUTEIHFHO-
ctu. Jlannas QyHKOMS MOXET CmocoOCTBOBATh
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PELICHHUIO IIUPOKOTO KPYTa 3a1a4, CBI3aHHbBIX C aHAJIH-
30M BIMSHHS MaJbIX U3MEHEHNI KOHCTPYKTHBHBIX Ia-
paMeTpoB M BHELIHHX yCJIOBHH Ha paboty PTY.

Jnsa cunresa IHICY, mo3Boasioniero o6ecneunThb
YpOBeHb KOI(QQHUIMEHTa MepeAayd M0 MOLIHOCTH
(KIIM) He xye TpeOyeMoro, Ipy HATUYUH U3MEHSIO-
IIerocs MMIeJaHca Harpy3KH B IEPBYIO oYepeib Heo0-
XOJMMO OIICHUTh CTENEHb BIIUSHUS BapHallUU HMIIe-
JlaHca Harpys3ku Ha ypoeHb KIIM. IlpencraBum kom-

IUIEKCHOE ~ COIPOTHBICHHE HArpysku Z, ( f ) B
KaueCcTBe psjia MapaMeTpoB {Xi} (i=1,2... M), ot xo-

TOPOTO 3aBHCHT HEKOTOpasi (GpyHKIusI D(Xi) OITHCHI-

Baromas 4actotHyo xapakrepuctuky LICY (KIIM,
TPYIIIOBOE BpeMs 3ama3abIBaHus U 1p.). OTKIOHEHNE
byHKIUH oT HOMHHAJIEHOTO 3HAYCHUS

AD=D ( X; +AX; ) —D(X; ) , BbI3BaHHOE H3MeHEHMEM

napamerpa AX;,AX,... AX,, , ONpeeseTcs COOTBET-
CTBYIOIIIMM pa3zioxkeHueM B psn Teinopa. s nuHe-
apU30BAaHHOTO Cliydas (MpeHeOperaeM mpou3BOHBIMU
BTOPOrO W 0ojee BBICOKHX ITOPSIKOB) Pa3lOKECHHUE
UMeeT BUJ

N
AD =) SPAX, 1)
i=1

rae SX?:S{D(xi),xi}:ZN:%S(X‘) _

i=1 i

YyB-

CTBUTEILHOCTD (DYHKIHH D(X) K U3MEHEHHIO NTapaMeT-

poB X;;

N — KoJTM4ecTBO MapaMeTpoB X; ;

AD - orxnonenne bymximm.

Bripaxkenue (1) ucronp3yeTcs A1 OITUCAHUS BITH-
SIHUSI MaJIBIX OTKJIOHEHHH, 1 OHO OCHOBAaHO Ha MaTeMa-
THYecKoM aHanuze. OcoOblil MHTEpeC B JAaHHOM BbIpa-
KEHUH TPEACTaBISET YYBCTBUTEIBHOCTh XapaKTepH-
cruku LLICY, Tak Kak yMeHbIIEHUE 3HAYEHHS JaHHOTO
rapameTpa MPHUBOJUT K YMEHBIICHHIO OTKIOHEHUS Xa-
pakrepuctuku LLICY, a pu ee GUKCHpOBaHHOM (IOITY-
CTHMOM) 3HAUEHHH YBEIMYHBAET OTKIOHeHHE AX,,

IIPU KOTOPOM COXpaHsieTCsl TpeOyeMble 3HAUCHMS Xa-
pakrepuctuxu HICY.

Jnst o6ecnieuenust tpedyemoro yposast KIIM npu
HaJTMYUH U3MEHSIONIET0Csl UMIIeIaHca Harpy3KH Heo0-
X01uMO, uT00BI cuHTe3upyemoe IIICY obmanano cBoii-
CTBOM MHHHMAaJIbHOH YyBCTBUTEIBHOCTH (DYHKIHH KO-
a¢¢unreHTa OTpaKeHUsI K M3MEHEHHUIO ITapaMeTpOB
Harpy3kd. st 3TOro HEOOXOAMMO PEIIUTh CHCTEMY
YpaBHEHUI

fH

J [ Ko —(1—\Sin(f,ZH,Zcu)\2) Cdf <e
fg

@

fg

J

fu

Re{R{Sm(f,ZH,ZCH)}}rdf <min

rae K, s — TpeGyemsrii yposens KIIM; Z,, ( f )

Tped
— KOMIIJICKCHOC COIMMPOTHUBJIICHUC HAT'PY3KH;
ZCL[ ( f ) — KOMIIJICKCHOC COIPOTUBJICHUEC COTJIa-

CyIoILeH [eny;

2Re{Zy ()} 2, (f

R{Sm(f,ZH’Zcu)}z(zH(f)

— WHBApHAHT YYBCTBHUTEIBLHOCTH (QYHKIMH KOd(]-
¢ureHTa OTpakeHHsT K HM3MEHEHHUIO IapaMeTpoB

HATrPY3KH; Sin(f;ZH,ZCu):ZH(f)_ZCu(_f) B

Zy(f)+Zey (1)
¢dbyakIms ko3¢ uIeHTa oTpakeHus (KO3PPHUIIEHT

fHASin(f,ZH,ZCH)‘

+Zcu(f))(ZH(f)_ cu(_f))

paccorylacoBaHusl); € — JOIMYCTHMOE OTKJIOHEHHE
ypoas KIIM B pabodem nuama3oHe 4acToT.

st onpenenieHUss MUHUMAJIBHOTO 3HAUCHUS WH-
BapuaHTa YyBCTBUTEIHHOCTH IIPEAJIaraeTcst UCTIONb30-
BaTh BBIpaXEHHE 3.

Z, |

g

fg

e A‘Sin ( f,2,,Z¢ )‘ — JIOIYCTUMOE OTKIIOHE-
HHE MOy sl PyHKIMH KO3((PUIHMEHTA OTPaXKeHUS;

A Re{ZH } JAIM {ZH } — JIOITyCTUMOE OTKJIOHE-
HHE peajbHOM, MHUMOW YacTh (QyHKInM Ko3¢huuu-
€HTa OTPaKEeHUSI.

Takum o0pa3oM, cuCTeMa ypaBHEHHE Npeodpasy-

€TCs K BUAy
fiy

[ (Koo —(1- sm(f,zH,zcu)\z)jz df <o
T 2 (@
Re{R{Sin(f,ZH,ZCH)}} df <8

Sn(f.Z4.Zcy)| |(ARe(Z,} +iAIM{Z,})|

df | 3)

IJie B KaUeCTBE UCXO/HBIX JaHHBIX 3aaéTCs: Tpe-
O0yemoe otkiioHeHue ypoBHst KIIM €, nomycTumele oT1-
KJIOHEHHE Moayis GyHKIUK koadduumenra orpaxe-
HUSI, OTKIIOHEHHWE KOMIUIEKCHOTO CONPOTHUBICHHUS

narpyskn (ARe{Z,},AIm{Z}).

CucrteMy ypaBHEHUH MOXKHO MCHOJIb30BaTh B Ka-
YecTBE [eNeBOH PYHKINH (KOMIUIEKCHOTO KPUTEPHS) B
COUYETAaHUH C OJHUM M3 CYIIECTBYIONIMX YHCICHHBIX
meronoB cuHTe3a [IICY. B kxauecTBe MeTona cuHTE3a
IICY nmpeanaraercs UCIOJIB30BaTh METOJT BEIIECTBEH-
HBIX 4acToT [2]. OCHOBHOE MPENMYIIECTBO IAaHHOTO
METOJ/Ia COCTOUT B TOM, UYTO OH HE TPeOyeT anmpoKCH-
MaI[IH HMIIeIaHCa HATPY3KH, a TAKIKE B TOM, UTO (PyHK-
uus KIIM npezacraBisieTcss B BHIE aHATUTHYECKOTO
BeIpaxkeHus1, npu 3ToM IIICY necTHUIHON CTPYKTYpbI
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CHHTE3MPYETCSl C MOMOIIBI0 HTEPAaTHBHBIX IOAXOHOB
MOVICKa BEIIECTBEHHOW COCTaBIISIIONIeH (DYHKIIMU CO-
npotusnenus HICY.

Taxum 00pa3zoM codeTaHusi KOMIUIEKCHOTO KpHUTe-
pHsl ¢ METOJIOM BEIIECTBEHHBIX YacTOT BUJI| peabHOMN
COCTaBiIAONIeH (QYHKIMH COMPOTHUBIICHHS MTO3BOJIMIO
pa3paboTaTb METOAMKY CHHTE3a  COIJIACYFOLIMX
YCTPONCTB AJIS MIMPOKOIOJIOCHBIX PaAUOTEXHUYECKHIX
YCTPOMUCTB K H3MEHSIONIEMYCSl UMIIEIaHCY HATPY3KU B
pacmpeseneHHOM 3JIEMEHTHOM Oasuce, KOTopas Mmpea-
CTaBJIeHa Ha puc. 1.

Pa3paboTaHHas METOIUKA COCTOUT M3 CEMH 3Ta-
TIOB!

1) Jlns ympolieHus MOCICAYIOLUIMX PACUETOB BbI-
MOJIHSIETCS. HOPMUPOBKA BXOHBIX JaHHBIX (KOMILIEKC-
HOTO COIPOTUBIICHUS HarPy3KU U YaCTOTHI), IPEACTaB-
JICHHBIX B BUJI€ TUCKPETHBIX OTCUETOB. Mcxoms u3 tpe-
6yemoro ypoBHsa KIIM u 1omycTUMOro OTKJIOHEHHS
UMIIe/IaHCca Harpy3ku B pabodeM Juana3oHe 4acToT, a
TaKOKe TOPSIOK AIEKTPUIECKON [ETIH;

2) Ilpouenypa hopMUpOBaHUS BUIa BEIIECTBEH-
HOU cocTaBisttomielt pynkmun compotusieHus CIL u
anropuT™a (opMHpPOBaHHS;

3) ®opmHpOBaHHE KOMILIEKCHOIO IpPEICTaBIIe-
HUS QYHKITUH,

4) Pacuer yposHs KIIM ¢ yyeToM QyHKIUH CO-
MIPOTUBJICHHS COTIIACYIOIIEH LETH;

5) Pacuer WHBapHaHTa YYBCTBUTCIBHOCTH MO-
aynst GyHKIMH KO3((UIMEHTa OTPAKEHMs, a TaKXKe
MHUHHAMAaJIbHO BO3MOYXHOE 3Hau€HHE MHBapUaHTa YyB-
CTBUTEJILHOCTH B paboueii mojIoce 4acToT;

6) B 3aBHCHMOCTH OT THIIA 33/1a4H COTTIACOBAHMUS
pacCUMUTHIBAETCSI OAMH U3 KPUTEPHEB ONTUMAIBHOCTH,
T10 3HAYCHUIO KOTOPOT0 IPUHUMAETCS PEIICHHE Ha TIe-
pecuer KOX(PPHUIHUEHTOB BCIOMOTATEIBHOTO IIOJH-
HOMa. B ciryuae BBIONHEHMS KPUTEPHUSI ONTHMAJIBHO-
CTH TIEPEXO/INM K CEIbMOMY 3Tally CHHTE3a;

7) ®opmupoBaHue QYHKIHA KOMIUIEKCHOTO CO-
npotusienuss CLl ¢ mocnenyronmm mnepeHocoM ee B
npocTpancTBo Puuapaca [3] 1 cHHTE30M MHUKPOIIOJIOC-
KOBBIX JINHUH U3 (POPMUPYEMOH (DYHKIINY;

8) 3ameHa 31eMEHTOB (DH3MYCCKH Hepeanusye-
MBIX Ha 35ieMeHThl Kypoast [4].

JIOCTOMHCTBO JTaHHOTO TIO/IXO/a 3aKJII0YaeTcsi B
OTCYTCTBUH MU PepeHIUPOBaHUS PYHKINH KOIPPH-
LMEHTa OTPaXKCHMsS Ul TOWCKA 3HAYCHHS UJYBCTBH-
TEJILHOCTU. J[OCTaTOYHO JHIIb 3HATh 3HAUCHHE MMIIC-
JaHca AY Ha IUCKPETHOM DS YacTOT, YTOOBI CHHTE-
supoBats  LICY, obmaparomee  MHHUMATbHON
YyBCTBUTEIHHOCTHIO K HM3MCHCHHIO HMIIEJaHCa
Harpy3KH B pacIpeieIecHHOM 3JE€MEHTHOM 0Oa3uce.

( o )
l

Tlepecuer KOI(GULHCHTOB BCIIOMOrATEILHOTO
nonuHoMa {Co, Cy,.., Cn} OCHOBE MeToOla
JleBenGepra—Mapraapra

@ Hopunposanne rowmexcioro conpormers
HATPY3KH M 4aCTOTHI B paboyeM AHANa3’oHe 4acToT,
BBOJI BXOJHBIX IAPAMETPOB: Re{Z,},

IM{Z,} AlSi|.ARe{Z, },AIM{Z,}.e )
’i
DopMHPOBaHHE BELIECTBEHHOH COCTaBISIOMEH
(DYHKIWMH CONPOTUBICHNMS COTTIACYIOMIEH e
DopMHpOBaHHE KOMILIEKCHOH (DyHKIUHH
CONPOTHBJICHUSA COMJIACYIOLICH LeNH
Pacuer dyHKimH KOO PHIHEHTa OTPaKCHHS,
ynxmmn KITIM
Pacuer uHBapHaHTa UyBCTBHTCIBHOCTH (YHKIHH
Kod(puIHEHTa OTPaKEHHS

DopmupoBanye GYHKIHMH CONPOTHBIEHHUS,
npeobpazosanue Puuapsca, cunres
MHKDPOTIOIOCKOBBIX JIHHH

}

TIpeoGpasosanne snementami Kypoza

l
C )

Puc. 1 Bnok-cxema memoouxu cunmesa coenacylouux yenetl 08 WupOKonoI0CHbIX PAOUOMEXHUYECKUX
yempouicma ¢ usmensiouumcst umnedancom Haepysku CBY ouanaszona uacmom
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AHaJIM3 nokasareJieil kKauecTBa MOJTy4eHHONH MaTe-
MATHYeCKOi Mo/ieJI aJaliTHBHOIO COIIACYIOLIero
ycTpoiicTBa

[Tocne paspaborku meromuku cuHTeza LICY ¢
MOCJICYIONIMM CHHTE30M COTJIacylomel ey B KOM-
ounannu RFPA, npeobpazosanus Puuapnca u Kyposst
HE0OX0/IMMO NPOBEPHUTH Pab0OTOCIIOCOOHOCTh JAAHHOM
meronuku. st Bepudukanyuy npeacTaBiIeHHONH MeTo-
JVIKH TIPEJJIaracTcsl Ha €e OCHOBE pa3padoTaTh MIUPO-

Lc

KOIIOJIOCHBIH TpaHCc(opMaTop UMIEqaHCa, IpeAHa3HA-
YeHHBIH It ycumrenss mornHoctd LD-MOSRDO7
kommnanun Mitsubishi.

Cunre3 CII nis yennnresss MmourHoctu LD-

MOSRDO07 komnanuu Mitsubishi

Ccputasice Ha puc. 2, QUIBTP NpeoOpazoBaHUs
HMIIeJJaHCca TIOCTPOEH Mexay rereparopoM RG = 12
Owm (Bbixon BY ycmiutenst MOIIHOCTH, KOTOPBIH pas-
pabotas ¢ ucnoip3oBanneM LD-MOSRDO07 xommaHmm
Mitsubishi).

LL
Y YY)

Re _| Ce2
Ec

Cal

Cornacyromast —I I—
1eTb Ru
CL

Puc. 2 3adaua osotinoeo coenacosanus ycurumens mowpocmu LD-MOSRDO7

ZG
E 9| Cornacyromas
G I «— ZL
I LeTb

Zs(2)=a(L)/b(L)

Puc. 3 Onucanue coenacyroweii cemu ¢ ROMOubI0 6X0OH020 CONPOMUBLEHUs cO cmMopoHbl ZB(1)

CrannaprHas Harpy3ka RL = 50 Om B auanazone
850-2100 MI't. Ha cropone reneparopa (12 Om) pe-
3oHaHCHBIA KOHTYp LG//CG1 BBOIUT HONB TIepemaydn
Ha yacTtoTe 4200 I'Tm, 9ro sBNIseTCS BTOPOI rapMOHU-
KOl Ha BepXHEM KOHIIe TI0JIOCH IponyckaHust. Kpome
toro, CG2 BBOIUT HOJb NEpegadyd Ha TOCTOSHHOM
Toke. TOYHO TaK >ke Ha CTOPOHE HArpy3KH KoyiebaTelb-
Hblii kOHTYp LL//CL BBOAMT HyJIEBYIO Mepeaady Ha
Tperseil rapmonuke (6300 MI'm). Takum oOpas3om, Ha
puc. 3 rmokazaHa npoGJieMa ABOMHOTO COTIIACOBaHHMS (C
00enx cTOpoH KOMIUIEKCHOe conportusiieHne). Corna-
CYIOIIYI0O [elb JOJDKHAa OOECIeunTh COTJIACOBaHUE
MEX1y KOMIIIEKCHBIM renepatopoM ZG M KOMILIEKC-
HOM Harpy3koil ZL.

3amaauMcsl UCXOAHBIMY MapaMeTpaMHu Harpy3ok
RG =12 Om, LG = 0,947 ul's, CG1 = 1,515 n®, CG2
=34 0d, CL = 1,515 n®, LL = 0,412 ul'ns, RL = 50
Owm.

ZBO‘):%:

Cornacyromasi mems CHHTE3HpPYyeTcs, o0ecredn-
Bas COTJIACOBAaHHWEM COIPOTHBICHHUS CO CTOPOHEI
ZB(\) ¢ HCHOIP30BaHUEM IIECTH CON3MEPHUMBIX JTHHUH
nepexaun (n = 6). B xone npoexTupoBaHus BHIOMpa-
torcs k =4 (obmiee konuuecTBO KackaaoB) u q = 0 (6e3
HYJISL TIepe/iavyy MOCTOSHHOTO TOKa), 4TO, B CBOIO Ove-
penb, maet n oo = k — q = 2 HyisI nepeaayn Ha 0ecKo-

HEYHOCTH.
KoaddunmenTe {Ci 1= :L 2! ceey 6}

BCITOMO-
raTeyibHOro0 IMOJMHOMA ( ) MHHULHATIM3UPYIOTCS.
Kpowme toro, c0 dukcupyercs paBHbiM exnnuie (c0 =
1), TaKk YTO HOPMAJTM30BAaHHOE OKOHEYHOE COTPOTHBIIE-
Hue R ycranaBimBaercst paBHBIM equHHUIE. TakuM 00-
pa3oM, ApoOHO palMOHaIbHAS (YHKIHMS, OIUCHIBAIO-
miast conpotunieHue ZB(\) moaydeHHas 10 IpeacTaB-
JICHHOW MeToaMKe OyJeT UMEeTh BUJI:

®)

OA® +0,62A° +0,72591" +0,2427)°% + 0,1717A% + 0,01692+0,0036

N 2,15301° + 2,5204)1° +1,1745)" +0,9848)\° +0,1634)% +0,0754A1+0,0036
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¢(Q)
Koappuunenrst HNOJYYaloTCsi B pPe3yiib-
TaTe ONTHUMU3ALMH, a KOA(PPHUIMEHTH! OINHOMA YHC-

JINTCIIA ( ) " IOJIMHOMA 3HaMCHAaTCJIA ( ) I10-
JIY4arTCs € HMCHOJIb30BAaHUEM METOa J'IeBeH6epra -

Mapxksapnara [5].

Pe3yJI])TaT])I pacdueTroB ( )

Tab6muma 1

Ne

/n C(Q),*wo a(:) b()
1 5.0257 0 2.1529
2. 6,0851 0,6200 2,5204
3. 222064 0.7258 11744
2. -2.3805 0,2426 0,0844
5. 0,1579 01717 0.1634
6. 0,1757 0,0168 0,0753
7. 0,010 0,0036 0,0036

[Mocne naxoxaenust pynkuun ZB(A) ¢ HopmanuzoBanHbIME apameTpamu RO = 1, f0 = 1/(2x), BeimonHseM
npeobpaszoBanue Puuapsca [3].
Cnmcok BEIXOAHBIX BEKTOPOB ITOKa3aH B Tabnuiie 2, a OKOHYaTeNnbHbII cuaTe3 ZB(\) nokasan Ha puc. 4

Tab6muma 2
PeBy.TIBTaTLI CHUHTE3a I10 Hp€06paSOBaHI/IIO Prua; Jca
Ne /it Z new a_new b _new CT CVv
1. 0.2517 0 1.0000 8 7.5637
2. 1.8721 0.1322 1.1706 1 0.8542
3. 0.1245 0.1547 0.1547 9 0.9999
4. 1.536 - - - -

rae Z new — HOPMHUPOBAHHOE BOJHOBOE COIIPO-
THBJICHHE; a_new, D_New — mepecynTaHHbIe 3HAYCHHS
K03((ULNEHTOB YHCIUTENS, 3HaMeHaTens (QyHKUUH
conpotusyienus; CT — tun coequnenus kackaga CL[ u

tun paguosnemenTta (CT = 1 — mocieoBaTeNbHBIH HH-
OyKTHBHOCTh Pudapmca, 8 — mapajurenbHass €eMKOCTh
Puuapnca, 9 — pesuctop); CV — 0CTaToK OT JENEHUSI.

LA
—L 11— — 111
ZG
EG@ 1< ==z zn 2 Zie L
T W W
ZB

Puc. 4 Pesynomamor cunmesa CL{ uz ZB(4)

Takum 00pa3om, BOJHOBOE CONPOTHBIIEHHE Ha
puc. 4 onpeaenseTcsi BBIpaKeHUEM
Z,=0,2517; Z,=1,8721; Z,=0,1246; Z, =1,5364,
1 KOMITIOHEHTHI Pruuap/ica ykazaHbl Kak:
C=17,5637; L=0,8542.
[Tpu BEIOOpE YMCIIa HOPMAJIHU3AIUN COMPOTHBIIE-
HUs RO = 50 OM ¢dakTrueckue 3HaUEHHUS 3JIEMEHTOB
OTIPENIeNAIOTCS KaK

Z_neW:[12,5850 93,6052 6,2297 76,8177];

Konpnencarop Puuapaca C BblloJHEH B BHIE
IIYHTHPYIOMIETO OTKPBITOTO HuIek(a ¢ MpUBEICHHBIM
XapaKTEePUCTHYCCKUM CcONpoTuBiIeHueM Zcap = 1/C
WK ¢ (PaKTHYECKUM BOITHOBBIM COMTPOTUBIICHUEM Zcap
= RO/C. Touno Tax >xe mHAYKTOp Pruapaca L peamn-
30BaH B BUJIE TIOCJIEIOBATEIBLHOTO KOPOTKOTO muteida

C HOPMHMPOBAaHHBIM XapaKTEPUCTUUYECKUM COIIPOTHBIIE-
aueM ZInd = L unu ¢ pakTHYECKUM XapaKTeprCTHYC-
ckuM conpotueienueM Zind = ROL. Takum oOpazom,
nosrygaercs, uro Zcap = R0/C = 50/7,5=6,6105 Om u
Zind = ROL = 42,7106 Om. [Ins paccMaTpuBaeMoro
ciyuass Z3-act = 6,2297 Om u Zcap-act = 6,6 Om
TPYAHO peanu3oBathb. UTo kacaeTcsl MpaKTHUECKOH pe-
anu3alud, Mbl MOXEM MpPEANoYecTb HCIOJIb30BaTh
MUKPOHOJIOCKOBYIO TEXHOJIOTHIO JUIsl pealnu3alui ujie-
IBHBIX COM3MEPHUMBIX JIMHUK nepenaun. LLynTupyro-
mme KOHAeHcaTtopbl Puuapaca (T.e.  OTKPBITHIE
nuieiigpl B IIYHTUPYIOMEH KOH(QHUTYpamuu) MOTYT
OBITH JIETKO pealrn30BaHbl, HO pealn3alis MOCIej0Ba-
TEJIBHBIX KaTyIIeK HHAYKTHBHOCTH Pudaprca (T.e. xo-
pPOTKHX mUIEH(POB B IMOCIEIOBATENbHON KOH(HUTYpa-
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IINH) TIPEICTABIISICT Cepbe3HbIe TPYAHOCTH. TeM He Me-
Hee, NpoOieMbl (PHU3UYECKOHW pealn3alud MOXKHO
o0oiitu, ncnoip3ys ToxaecTsa Kyponsl [4]. B cBsi3u ¢
STHM HOCJEJOBaTeIbHOE NpUMEHEeHHe ToxaecTB Ky-
POABI yAAISET MOCcieI0BaTeIbHbIE KOPOTKUE IUICH(HI
C IIYHTUPYIOLIIMMH OTKPBITHIMHE ITeH(paMu.

Hnentudpukauusa Kypoasi 1:

CornacHo puc. 5, TUHUS Tepefadu ¢ eMKOCTHOH
Harpy3Koi MOKeT OBITh 3aMEHEeHa SKBUBAJCHTHOH JIH-
HUEHN ¢ UHIYKTUBHOM Harpy3Kkoi, UCHOJb3Yys CIEAYIO-
muii Habop ypaBHEHHA:

z
%0 Tzt ®
ALay+1
C,Z,>
B=—C§A W)
L+l
- Il

B namem cinyudae konaencarop Pudapaca u mapa
muaui nepenaun {CA, Z4} = {CA = 7,5637\, Z4 =
1,5364} MoryT ObITH 3aMEHEHBI NapoW JMHHUH Tepe-
Ja4yu U nHaykropos Puuapaca {ZB1, LBIA} tak, uro

z
2 =——A 20,1217
BT CaZ, +1 ®)
2
Ly, =—=2%a_ _1 4146 )
C.Z, +1

Takum 06pa30M, Ha NE€pBOM 3Tari€ Mbl BOCIIOJIb30-
BaJIUCh TOXICCTBOM KypO,Z[I)I Iu MOJYUHJIn CICAYI0-
IIYHO TOIOJIOTUIO LICTIN.

- T
ZB Ler
-

Puc. 5 Hoenmughuxayus unoyxmusnocmu ¢ nomoupto mosicoecms Kypoowl

Hnentupuxauus Kypoas: 2:

Ccrnasce Ha puc. 5, maper {LA, ZB1} u { LBI,
Z3} MOXHO 3aMEHHUTH MX MJCHTHYHBIMU TapaMu, Uc-
nosib3yss ToxkaecTBo Kyponer II, kak mnokasaHo Ha
puc. 6. Habop ypaBHEeHHWI 3aMEHBI 3a/1aeTCSI BBIpaxe-
HHEM

Ly=Z,+ LA, (10)
L
Co = A
® " Z,(Z,+ L) (1)

Ha BTopom a3tane ToxaectBo Kyponas! II npume-
HieTrca aBaxapl. CHavana mapa {A LB1, Z3} 3amens-
eTcs Ha

Loy =2y +Lg =15393 (12)

nm ¢akTuueckoe 3HaueHne ZB3 pasHo ZB3-act
=76 Om.

LBl
ZBl(ZBl + LBl)

Cps = =7,37

l

(13)

Amnanornuno mapa { LA, ZB1} 3amensercs HOBoOM
{ ZB2, CB2} Takoi, 4To

Z =Zg +L=0,9759 (14)

win ¢pakTHdeckoe 3HaueHue ZB2 pasro ZB2-act
=48,7974 Owm.

L

C..—— -
% ZBl(ZBl + L)

=7,1899 (35

CrenoBarenbHO, MBI IOJTydaeM puc. 6 Kak OKOH-
yaTeNnbHbIH cuHTe3 ZB2())
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‘ﬁ'§ i

o B2
—

ZL

Puc. 6 Coenacyrowas yens ons ycunumens mowpocmu LD-MOSRDO7

Cornacymolee ycTpoilcTBO BhINoNHEHO Ha FR-4 ¢ nusnexTtpuyeckoil nmponunaemoctbio 4.3. Xapaktepu-

CTHKH COTJIaCOBAHHOMN CHCTEMEI ITIOKa3aHbI HA puc. 7.

K(f%)
f, My,
0 I - md:
| 2.1GHz
: -1.933 dB
‘2 I 7 - .
4 m2: 6e3 coracyroriei
2.1 GHz vioqieH ner
-1.935dB
5
c cornacy}omeﬁ L enb
-8
-10 —- =
1.7 22 25

0.7 1.2

Puc. 7 3asucumocmo KIIM ¢ coenacyroweii yenvio u 6e3 nee

B cnyyanm HecTaOMIIEHOCTH TapaMeTpPOB YCHIIH-
TeJsA, BEI3BAHHON Pa3UYHOTO POJa NECTAOMIH3HPYIO-
muMe (akTopamHu, MpHUBEALIEMY K U3MEHEHHUIO mapa-
METPOB HAarpy3kH 10 25% OT HOMUHATBHOTO 3HAYCHUS,
npuBoauT K m3MeHeHno KIIM B monoce mpomyckaHus

HE3HAYUTEIFHO TPH HWCIOJIB30BaHUH CHHTEC3HPOBAH-
HOW coriacyrouiei memu (puc. 8 — CIUTOIIHBIE JTMHUH),
B OTJIMYHMH 3aBUCHUMOCTH 0e3 Hee (puc. 8 — mTPUXOBbIe
JIUHUN).

f, Ty,

K(f%)
0
-2
-4 .

0e3 coracyoei e

-6 C coryacyromeii nensro
-8

0.85 1.35 1.85 235 25

Puc. 8 3asucumocmv KIIM om uacmomul ycunumens ¢ coenacyroujeil yenvio u 6e3 nee
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Hcxonst U3 MONMy4EHHBIX PE3YNbTaTOB CIIEAYET,
gto CVY obecriednBaeT He TOJIbKO yinydiienne KIIM B
nuamazose yactoT oT 0,9 go 2,1 I'T'ny, Ho Tak ke obia-
JIaeT ¥ MOBBIIICHHON M30UpPaTEeIbHOCTHIO 3a MOJIOCON
nporyckanus. Takum 00pa3oM Mmosy4eHHast METOIUKa
MOJKET npuUMeHsTcs A cuHTe3a CY Kak B cocpefoTo-
YEHHOM 3JieMeHTHOM Oasuce Tak u B CBY nuanaszone
9acToT.
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