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According to the title the article deals with Rhetorical Structure Theory (RST). It is
shown that the theory is very helpful descriptive tool not only for microstructure but for
macrostructure as well. The role of rhetorical relations in argumentative discourse in the sphere
of science is described. The structure of Toulmin's argumentation model in the context of
rhetorical relations is given. The relations taking place between the model components are
analyzed. They are divided into four groups according to the type of causal link. All rhetorical
relations are analyzed by means of decomposition into nucleus and satellite. The group of basic
causal relations is parted in agreement with the degree of speaker participation. The group of
Conditional relations is presented in full paradigm. In considering the group of purposeful
relations such factors as cognitive states of readers and speakers are taken into account.
Concessive relations are discussed from two points of view. Macrostructure of scientific papers
argumentative discourse is outlined in the context of topical content. To describe macrostructure
of discourse such multinuclear schemas as Joint are used. RST diagram for Introduction chapter
is shown. The examples of all rhetorical relations taken from technical research papers are
presented.
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Introduction. Being recognized as linguistically helpful tool to analyze texts,
RST provides the same approach to macrostructure and microstructure discourse
building. Since it was formulated a number of investigations have used RST to
discuss a wide range of problems dealing with text and discourse studies.

The aim of the article is to describe the role of rhetorical relations in
argumentative discourse in the sphere of science. The theory states that each
discourse unit is linked with at least another one. It describes different texts

structure in terms of rhetorical relations. The size of connected units doesn't matter.



The minimal unit called “clause” is any word group with the verb, link or linking
grammar element at the top. Any type of discourse is considered to be organized
hierarchically with the same set of relations at each level. Two spans connected by
such relations are named the Nucleus (N) and the Satellite (S) [8, p. 245].
Argumentation model in the context of rhetorical relations. The universal
argumentation model is known to include such components as Grounds, Warrant,
Conclusion, Backing, Rebuttal and Qualifier [2, p.274-277]. A more detailed

inspection shows the model structure in terms of relations.
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Figure 1. Argumentation model in terms of relations.

Basic components (Grounds, Warrant and Conclusion) and Qualifier create
causal relation acting as a single block which is defined to make another casual
relation with Backing and conditional relation with Rebuttal (See Fig.1).

Both types of relations in the model are resulted from the mental conditioning
category of conditioning uniting hierarchically dependent events. It was constituted
in reliance on the concept of participation. There are such aspects of participation
as purpose, condition, reason and others. Thus RST describes eighteen types of
causal rhetorical relations divided into four classes: basic, conditional, purposeful
and concessive [1].

Basic causal relations. The group consists of Non-volitional Cause, Non-
volitional Result, Volitional Cause, Volitional Result, Evidence and Justify.

Furthermore according to the degree of speaker participation it is parted into
non-volitational, volitational and half-volitational. The former implies the minimal

participation because both the reason and the conclusion occur in the outer world.



As a consequence of Non-volitional Cause readers find out that situation shown in
S is a cause of the situation shown in N [8, p. 274-276].

The area differences across the MRI volumes are caused by the different
resolutions. [10]

Conversely, Non-volitional Result enables readers to recognize the event
presented in N could have resulted in the event presented in S.

Often only one image stack ... is used for vocal tract modeling. As a result,
complementary information from other available stacks is not utilized. [10, 439]

The second subgroup is distinguished from the previous one by presence of
the conscious participant whose cognitive state changes under the influence of the
cause. The consequence is an intentional action or the result of it [1]. Similarly to
the previous subgroup due to Volitional Cause readers understand that the situation
described in S is a cause of the conscious action described in N.

We did not extract area functions from low-resolution coronal or axial stacks,
since constrictions ... is not visible in those two stacks. [10, p.443]

Volitional Result informs that the reason expressed in N could lead to the
consequence expressed in S.

The observed backscattering from the interfaces did not vary over such short time
periods so the pings were ensemble averaged. [3, p. 33-34]

The third subgroup includes Evidence and Justify. They are called half-
volatative because an event taking place in objective reality changes cognitive state
of participants in causation described [8, p. 251-252]. The consequence in both
cases 1s conclusion or accompanying action.

The effect of an Evidence relation is to increase readers' belief of information
presented in N. For example in technical research papers conclusions are drawn
from experiment results. In case of a Justify relation, the speaker explains why he
has made such conclusion or performed such acts. Both relations are often used to
build macrostructure of discourse.

Conditional relations. The group includes Condition, Unconditional, Unless,

Otherwise and Means.



A Condition relation means that realization of actions contained in N depends

on realization of condition presented in S. An Otherwise relation differs in that
situation shown in N prevents actions shown in S [8, p. 276-277]. In technical
research papers combinations of these relations creates complete induction in
argumentative inference when a condition is fulfilled and in the contrary case.
The adaptive algorithm used here has been used in numerous experimental studies
to measure frequency threshold tuning curves of AN-fiber ... At each frequency, the
number of spikes occurring in the final 50ms of a 60-ms tone (with 5-ms rise/fall
ramps) is compared to the number of spikes occurring in the final 50ms of the 60-
ms window following the offset of the tone. If the difference is larger than a
specified criterion (0 spikes here), then the sound level is decreased by one step 2
dB, otherwise the sound level is raised by two steps 4 dB. [4, p. 204]

Means is a relation between an action description and a tool making possible
its fulfillment. The word “means” denotes not only a thing but also a method or
algorithm. However, the fact of means existence doesn’t imply that the action will
be fulfilled. Besides, the role of that relation type in argumentation depends on
context. The following example presents information is contained in the unit of
Grounds i.e. it doesn't work as causation.

The acoustic backscatter measurements were obtained using multiple pairs of
identical transducers mounted near the bottom of the tank. [3, p. 33]

Nevertheless the whole paper is devoted to development of methods when the
conclusion of paper is the algorithm presented can solve the problem. Thus this
type of relation can serve as Warrant in argumentation.

Unless is distinct from Condition in that realization the action presented in N
depends on nonfulfillment the condition described in S.

. room-to-room crosstalk will occur unless the ceiling provides good sound
transmission loss or barrier effects. [9]
An Unconditional relation takes place when there is no dependence between

condition and consequence.



Purposeful relations. The group is composed of Purpose, Solutionhood,
Background, Preparation, Enablement and Motivation.

A Purpose satellite characterizes unrealized situation i.e. purpose. A nuclear
presents actions intended for achievement.
The goal of sparse wavenumber analysis is to accurately recover the wavenumber
vectors vq at each frequency wq. [7, p. 2]

A relation of Solutionhood takes place between S describing the problem and
N that provides the way of its solution and thus serves as particular case of purpose
to achieve.

For complex-valued signals, the basis pursuit denoising problem can be solved

using a second order cone optimization program. Second order cone programs are

typically solved using interior points algorithms, which are computationally

intensive due to the need to solve systems of linear equations in each iteration of
the process. [7, p.2-3]

The example also illustrates Preparation that is included to the group of
purposeful relations because its effect is aimed at change of readers' epistemic
state. The speaker lays out situation in order to create readers' desire to find out the
consequence. The author kindles readers' interest by means of the references chain
i.e. the problem can be solved with the help of a certain program that can be
realized by applying a certain algorithm etc. So, reader must wait for the next
reference or explanation.

A Background relation also works upon readers' epistemic state. Having
learnt the information presented in S, readers understand N better. Specifically,
some parts of scientific papers annotation are in a Background relation with
corresponding parts of text.

The optimal integration of information from independent Poisson sources (such as
neurons) was analyzed in the context of a two-interval, forced-choice detection

task.



Understanding how observers integrate information over multiple
observations is a classical problem in psychophysics .... In the subfield of
psychoacoustics, integration is often considered in the context of combing
information across time and/or frequency. .... In psychophysics, the benefit of
integration is often estimated based on the assumption that information is normally
distributed; the goal of the present report is to evaluate the accuracy of such
estimates when the underlying distribution is Poisson rather than Gaussian. [5, p.
20]

Motivation and Enablement act at communicative level. Readers receive
information provided in S increasing readers' desire to perform certain actions in
case of Motivation. Technical research papers usually give a number of
Motivation examples describing construction of devices or experimental
procedures to bring matters to readers' head.

If a reader understands information of an Enablement satellite his potential
ability to perform action expressed by nuclear increases.

The square-root law has been used in psychoacoustic literature for analyzing

a wide range of phenomena, including the independence of different detectors or
frequency channels (see Green and Swets, 1966) [5, p. 20]
Concessive relations. Such type of relations implies disagreement between two
propositions. The first of them is either condition or reason. The second one is
consequence. So, the feature of concessive relations is integration of causal or
conditional relations and opposition relations.

Semantically the structure of relations consists of three parts:

1. reason or condition,;

2. implicitly predicted consequence;

3. real consequence.

In TRS the group of concessive relations contains only one relation type called
Concession. It states that N and S exist at the same time in spite of their

incompatibility.



Although this Poisson-based model does not capture all of the detailed stochastic
properties of AN fiber activity, the main statistical properties that are most
relevant to the present study are well represented by this model. [4, p. 204]
However, when the first element of structure is condition there is an Unconditional
relation.

In all cases, even if the external noise is absent, all detectors still have internal,
intrinsic noise. [35, p. 20]

Despite Concession imply unrealized causation it i1s widely used in

argumentation to increase argumentative effect.
Macrostructure of technical research papers discourse. Macrostructure of
discourse is connected to its segmentation into a number of fragments. Each of
them 1is characterized with topical and referential unity. Therefore topics are
considered to be global meaning of discourse. Macrostructure can be derived from
microstructure with the help of operations called macrorules [6, p. 40-50]. Several
level of macrostructure is possible because the procedure is recursive.

As for technical research papers it is clear that macrostructure of each article
is unique but due to the requirements of scientific journals all of them have the
same global topic content according to the chapters.

In the context of argumentation each segment can be described in term of the
Toulmin's model (see Fig.1). Each chapter contains one or more argumentation
patterns. In particular the first chapter called “Introduction” is dedicated to
justification of the research conducted.

To outline the macrostructure of the chapter mentioned it is necessary to use
another rhetorical multinuclear schema called Joint. It acts like logical operation of

conjunction. Figure2 gives the RST diagram for typical Introduction chapter.
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Figure 2. RST diagram for Introduction chapter.

At first the author describes the problem to solve no matter practical or theoretical.
Then he characterizes the present situation in the area of science. The ways of
solution either don't exist or have disadvantages. Therefore the author offers a new
improved method. As a result readers should conclude that the research was
desirable. The argumentation conclusion in this case is implicit.
Conclusions. The relations connected the argumentation model components
belong to causal group of RST. However not all relations types can be used in this
guise. In particular, conditional relations are applied to define Qualifier. For
example, they often serve as a tool to provide full induction in argumentative
inference. Besides, Concession is used to increase argumentative effect. RST is
effective to describe both macrostructure and microstructure of argumentative
discourse in the sphere of science.
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H. €. [dopoHkiHa. ApPryMeHTATMBHHMIl JHCKYPC HAaYKOBO-TeXHiYHHMX cTaTeil B
KOHTEKCTi Teopii pUTOPUYHOI CTPYKTYPH.

BigmoBimHo 1o Ha3Bu, crartsa mpucBsueHa Teopii Puropuunoi Crpykrypu (TPC).
[TokazaHo, MmO TEOpis CIYrye B SIKOCTI KOPHUCHOTO OMHCOBOTO IHCTPYMEHTY HE TIJIBKH JUIS
MIKPOCTPYKTYpH ajie 1 W TakoX Il MakpOCTPYKTYpH AUCKypcy. OMHMCaHO pOJib PUTOPHUUHUX
BiJTHOIIIEHb B apIrYMEHTAaTUBHOMY TUCKYypci B cdepi Hayku. [IpeacraBneHo Moaeni apryMeHTanii
TynMmiHa B KOHTEKCTI pUTOPUYHHUX BITHOMICHB. J[OCTiPKEHO BiTHOMICHHS, SIKI MAIOTh MICIIe MiXK
KOMITOHEHTaMu Mojiei. BoHu po3aineHi Ha 4OTHPHW TpyHH BiAMOBITHO O TUIY Kay3aJbHOTO
3B'sI3Ky. Bce puUTOpWYHI BIAHOIIEHHS PO3TJISHYTO 3a JIOMOMOTOI0 JCKOMITO3MINI Ha SIpO Ta
catenit. ['pymy 6a30BuX Kay3aldbHHUX BiTHOIIEHB MTPOAHATI30BAHO BIAMOBITHO /10 CTYIIEHI y4acTi
MOBIA. ['pymy yMOBHHX BiJHOIICHb NPEACTaBICHO B 00'eMi MOBHOI mapaaurmMu. Y mporeci
aHaJIi3y TPyNH IUTHOBUX BiIHOIICHh BPAXOBAHO TaKi (PaKTOPH, SIK KOTHITUBHUI CTaH YMTada Ta

MOBIIS. BigHOIIEHHS TOCTYNKHM OOTOBOPIOETHCS 3 JIBOX TOYOK 30py. MakpocTpyKTypa



apryMEHTAaTUBHOMY JTUCKYPCY HAYKOBHX CTATEH JOCIHIHKCHO B KOHTEKCTI TEMAaTHYHOTO 3MICTY.
Jlnst omucy MakpOCTPYKTYPH JTUCKYPCY BUKOPHUCTAHO Takl OaratosifiepHi cxemu, sk KoH'roHKIis.
Haeneno puropuunuii rpadg BCTymHOro po3ainy crareil. HaBemeHo mpuKiIaad pUTOPUYHUX
BiJTHOCHH 3 TEKCTiB HAyKOBO-TEXHIYHUX CTATEH.

KarouoBi caoBa: puTOpHYHI BiTHONIEHHS, KJay3a, SAPO, CATENIT, MIKPOCTPYKTYpa,
MaKpOCTPYKTypa, KOTHITUBHHM CTaH.

H. E. /lopoHkrHa. APryMeHTATHBHBIN JMCKYPC HAYYHO-TEXHHYECKHMX cTaTedl B
KOHTEKCTE TEOPUH PUTOPUYECKOH CTPYKTYPHI.

Crarbss mocBsmena Teopun Puropuueckoit Crpykrypsl (TPC). Onumcana pomb
PUTOPUYECKMX OTHOIICHWH B apryMeHTaTHBHOM JaucKypce B cepe Hayku. [IpencraBnena
MOJIeNIb apryMeHTanuu TyJIMHHa B KOHTEKCTE PUTOPUYECKUX OTHOweHuU. Kay3anbHble
OTHOILLEHUS Pa3/eIeHbl Ha YEThIPE TPYIIIbI B 3aBUCUMOCTH OT TUIA Kay3albHOM cBsi3M. ['pymra
0a30BBIX Kay3aJbHbIX OTHOILICHHI NMPOAHATU3UPOBAHA B COOTBETCTBUU CO CTENEHBIO y4aCTHUS
ropopsmero. ['pymnma yCclIOBHBIX OTHOIICHHWH MpecTaBieHa B 00beMe IMOJTHOW Mapaaurmel. B
MpOIeCCe aHaju3a TPYIIIbI LEIeBbIX OTHOLICHUI YYTEeHbI Takue (PaKTOphbl, KaK KOTHUTHBHOE
COCTOSIHUE YuTaTessl U roBopsuiero. OTHOIIEHHE YCTYIKU O0CYXIaeTcs ¢ ABYX TOYEK 3PEHHUS.
MakpocTpyKkTypa apryMEHTaTUBHOIO IUCKypca HAy4HbIX CTaTel HCCiel0BaHAa B KOHTEKCTE
TeMaTHU4ecKoro cojepkanus. I[IpeacraBieH puTopudeckuil rpad BCTYHUTEIBHOTO pas3felna
cratedl. [IpuBeneHbl mpUMeEpbl PUTOPUYECKUX OTHOLIEHHWH M3 TEKCTOB HAYYHO-TEXHUYECKHX
CTaTeu.

KuroueBble  cioBa:  pUTOpPUYECKHE  OTHOIICHMS,  Kiay3a, SIpO,  CaTeJUIUT,

MHUKPOCTPYKTYpa, MAKpPOCTPYKTYpa, KOTHUTUBHOE COCTOSTHUE.



