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MENPMAHOBA, A., ECJAMI'AJIY, K. .

MCDM-YIIPABJISIEMBIN CKBO3HOU ®PEUMBOPK _MAHNIMHHOT'O OBYYEHMS JJIA
MNPOTHO3UPOBAHUA 3AAEPKEK I'PY30BbIX ABTOMOBMNJIEU

3adepocku 6 npubvimuu 2py308uK08 NpuGoOAm K 00PA308aHUIO OHepeldell HA 8be30e, NPOCOSAM
pecypcos u nociedyrowum cboam ¢ pabome, 00OHAKO 8 OONLUUUHCIGE UCCIeO08AHUN ONMUMUAYUSL OCYUle-
CMBIemcsl U30AUPOBAHHO HA OCHOBe O00HOU eOUHCMBeHHOU Moldenu. B Odamnoii cmamve npeonrazaemcs
CKBO3HASl apXumexmypa, codemarowas 6 cebe cepmemuunvlii KoHsgeliep OaHHbIX, HAOOp Mooenell NpocHO-
3upoganus 3aoepaicex, MuHumarvHold yuki MLOps u 08yxyposHesbiil Clotl MHO2OKPUMEPUATbHO20 NPUHSL-
musi pewenuti (MCDM). Ha nepsom yposHne Kougueypayuu MmoOeiell pPaHdCupyiomcsi no mo4HOCU,
cmaburbHOCmU, 3a0epiicke U onepayuorHol croxchocmu. Ha emopom yposne ons xaxcooeo npocnosupye-
MO20 OUANA30HA 3A0EPIHCEK BbLOUPACMC NOIUMUKA PeasuposaHusi HA OCHO8E KIIOYEBbIX NOKA3ameell
agppexmusnocmu (KPI). Beca onpedensaomes ¢ nomowpio memooa AHP, a aremepnamugul pauicupyomes
¢ nomowvio memooa TOPSIS. B cmamve onucanvt nOCManosKka 3a0a4u u Kaxcowlil ypoeeHs (ppetiMeopka, a
maxaice onpedeniena cxema oyeHku Ha ocnoge 835 410 peiicos.

Knrouesvle cnosa: npocnosuposanue 3a0epicex 2py308UK08, CKBO3HOU KOHEeUep MAUWUHHO20
obyuenus, MLOps, mnocoxpumepuanvioe npunusmue pewenui, AHP, TOPSIS, roeucmuxa.
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DEVELOPMENT OF A MULTITASK TRANSFORMER-BASED MODEL AND
WEB SYSTEM FOR JOINT SENTIMENT ANALYSIS AND AI-GENERATED REVIEW
PROVENANCE CLASSIFICATION: A MIXED-DOMAIN CORPUS EVALUATION
WITH HOTEL-ONLY PROVENANCE LABELS

Abstract

Online reviews contain both an evaluative component and information
regarding the source or method of the text's creation. This article presents the
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completed experimental phase of a dissertation study, which involved the
development of a multi-task model based on the Transformer architecture, as well
as a web-based system called ReviewGuard for the comprehensive analysis of
reviews. The model addresses two tasks: determining sentiment (positive, negative,
or neutral) and identifying the origin of the text (human-written versus Al-
generated, based on the classification used in the MAIDE-up resource). This
approach to determining origin is more narrowly defined than the broader task of
detecting fake reviews. A corpus of 30,000 entries was compiled from four publicly
available datasets. Several approaches were compared: the TF-IDF method
combined with logistic regression, two specialized (single-task) XLM-RoBERTa
models, and a single multi-task model with a shared encoder. The experiments
were conducted with controls in place to prevent data leakage, and five different
random seeds were used for training initialization. The multi-task model achieved
the following results (Macro-F1 metric): 0.7709 £ 0.0087 for sentiment analysis
and 0.9526 £+ 0.0094 for origin detection (for comparison, the baseline method
yielded 0.7161 and 0.8998, respectively). The differences in performance
compared to a single-task Transformer model were marginal: -0.0013 for
sentiment analysis and -0.0046 for origin detection. The data obtained do not allow
for a definitive conclusion regarding whether a multi-task model is equivalent or
superior to single-task models; furthermore, they do not confirm the presence of
"positive transfer" of knowledge or the model's ability to generalize beyond the
specific sources and objects used. The web-based system provides the user with
model predictions, uncalibrated confidence scores, information on text truncation,
and warnings-all of which are significant in a research context where a human is
involved in the decision-making process.

Key words: sentiment analysis, origin of reviews (Al-generated), origin
classification, multi-task learning, XLM-RoBERTa, e-commerce, reproducibility,
web-based system.

1 Introduction

Online reviews influence product ranking, merchant reputation, customer trust, and purchase
decisions. An e-commerce analytics service therefore needs to answer two different questions: what
evaluation a reviewer expresses, and whether the text belongs to the provenance category
represented in the training data. These questions are related because they use the same review text,
but they are not interchangeable. A negative review is not automatically deceptive, and a classifier
score is not independent evidence of misconduct.

The dissertation topic is to develop a multitask Transformer-based model and web system
for joint sentiment analysis and review authenticity detection in e-commerce. In the executed study,
the empirical provenance task is defined narrowly through the binary MAIDE-up label: human-
authored hotel review versus Al-generated hotel review. The article therefore uses provenance
classification for the empirical target; neither the hotel-domain labels nor the results establish
authenticity in the broader sense of truthfulness or absence of manipulation.

Multi-task learning provides a direct way to test whether one encoder can support both tasks
through shared representations. XLM-RoBERTa is appropriate for the multilingual corpus because
it was pretrained across 100 languages [1]. However, shared parameters do not guarantee positive
transfer. The comparison with single-task models is essential, and the training protocol must be
documented well enough to separate an architectural effect from differences in sampling or
optimization.

The contribution is fourfold. First, the study reports a completed 30,000-record, five-seed
evaluation. Second, it makes label provenance and the split audit explicit. Third, it separates the
scientific comparison from the supporting web-system implementation. Fourth, it constrains the
interpretation to the tested domain, label definition, and fixed evaluation protocol.
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2 Related Work

The multi-task learning formulation treats a shared representation as an inductive bias that
can improve generalization when tasks are related [2]. In deceptive-review research, task-related
supervision and unlabeled data have been studied for deception detection [3]; contextualized
representations have also been evaluated for opinion-spam classification [4]. These targets are not
interchangeable with Al-generation provenance: deception or spam labels concern review veracity
or abuse, whereas the present provenance label records whether a text is human-authored or Al-
generated in one dataset. In modern NLP, pretrained Transformer encoders provide the shared
representation, while task-specific heads allow different label spaces. The benefit is empirical rather
than automatic: task imbalance, label sparsity, and gradient conflict can reduce or reverse transfer.

XLM-RoBERTa extends this setting to multilingual text through cross-lingual pretraining
[1]. Its use in this study is motivated by the corpus composition, not by an assumption that all
language slices are equally represented. The Russian portion dominates the merged corpus, while
the provenance labels come from a multilingual hospitality dataset. This makes source- and
language-aware evaluation important.

Review authenticity has several non-equivalent meanings. Prior work has studied deceptive
hotel reviews and a web platform for stylometry-based analysis [5], while newer work examines
LLM-generated hotel reviews as a distinct detection problem [6]. MAIDE-up contributes
multilingual human-authored and Al-generated hotel-review data [7]. These sources motivate
distinguishing review deception from generation provenance: the present human-versus-Al label
does not establish whether a review is truthful, deceptive, spam, or otherwise abusive. It should not
be generalized to incentive abuse, account takeover, or coordinated manipulation.

Finally, a fixed test set and repeated seeds require careful interpretation. Statistical testing
guidance for NLP recommends matching the test to the experimental unit and reporting uncertainty
rather than treating one p-value as a complete argument [8]. This article therefore reports seed
variation, paired confidence intervals, and approximate randomization comparisons.

3 Research Questions and Scope

The study investigates three questions:

1. To what extent does multitask XLM-RoBERTa improve Macro-F1 over TF-IDF with
logistic regression for each task under the fixed test protocol?

2. How do the observed multitask results compare with single-task XLM-RoBERTa on the
same tasks and test partition?

3. Which limitations of the data, labels, split, and training design constrain interpretation
and generalization beyond this protocol and the ReviewGuard demonstration system?

The hypotheses are deliberately modest. H1 is an expectation that multitask training will not
materially underperform single-task training on sentiment; however, no non-inferiority margin was
prespecified and no equivalence or non-inferiority test was conducted. H1 is therefore not
established by a non-significant difference test. H2 predicts that both Transformer variants will
exceed the classical baseline on provenance. H3 treats the web interface as an engineering
deliverable, not as evidence of model interpretability or a substitute for external validation.

4 Data and Label Provenance

The processed input contains 30,000 normalized records and is identified by SHA-256
digest a296¢f7bb8cb0dbb3eebd8a0cc9c478422e9f5959836bc4d20915f9f81c9c5fc. Four publicly
available sources were merged with explicit source identifiers. The 7,000 MAIDE-up records were
sampled with 3,500 examples from each provenance class to meet the benchmark quota; the
construction script uses source sampling seed 44 and a fixed source-specific sampling order. The
source roles and label semantics are shown in Table 1 [7, 9-11].

All records have a sentiment label. There are 23,734 Russian records and 6,266 records in
Turkish, French, Korean, English, Chinese, Spanish, Italian, German, or Romanian. The domain
mixture is 23,000 e-commerce records and 7,000 hospitality records. Provenance labels are
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available only for the 7,000 MAIDE-up records, so e-commerce rows contribute to sentiment loss
but not to provenance loss.

Table 1 — Corpus composition and label provenance.

Source n Sentiment Provenance

3,500 human-authored and
3,500 Al-generated

MAIDE-up 7,000 Source label; negative/positive

Rating mapping: 1-2 negative, 3 neutral,

Perekrestok 10,000 .. No label
4-5 positive

RuReviews 3,000 Native three-class dataset label No label

Wildberries 10,000 Rating mapping: 1-2 negative, 3 neutral, No label

4-5 positive

The rating-derived labels are a practical volume compromise, not independent manual
annotation. The sentiment task therefore measures agreement with the project’s three-class rating
mapping. It should not be interpreted as a universal linguistic definition of polarity. Similarly, the
provenance task measures the MAIDE-up human-versus-Al distinction and should not be reported
as a detector for every kind of fake review.

5 Methodology

Leakage-Controlled Split

Using split seed 42, the corpus was divided into 23,975 training, 3,013 validation, and 3,012
test records. Texts were case-folded and whitespace-normalized before splitting, then grouped by
normalized text and stratified by source and available-label pair. The audit found 521 exact and 564
normalized duplicate rows in the merged corpus, but zero cross-partition overlap by record
identifier, exact text, or normalized text for every train, validation, and test pair. This is a text-level
leakage check, not an entity-held-out design: product/hotel and user identifiers were not used to
form the split. An independent audit of the current split found repeated product identifiers across
train and test (1,438 source-namespaced IDs) and repeated user identifiers (187 IDs). Thus, scores
may benefit from entity-specific patterns; no product/user- held-out estimate is available. The test
sentiment distribution is 710 negative, 204 neutral, and 2,098 positive; the provenance test is
balanced at 350 human-authored and 350 Al-generated examples.

Model Architecture

The classical reference uses TF-IDF unigrams and bigrams with up to 50,000 features and a
class-balanced logistic-regression classifier for each task. The Transformer systems use
FacebookAl/xIm-roberta-base with CLS pooling. The shared encoder produces a contextual repre-
sentation from the first token. Each task-specific MLP projects through a hidden layer with the
encoder hidden size, GELU activation, and dropout of 0.1 before the output layer. For a record with
both labels, the loss is the sum of the sentiment and provenance cross-entropies, each weighted by
0.5; class weights use the balanced mode. When one label is absent, only the available task
contributes to the loss. Single-task models use the same encoder and head design but optimize one
label only.

Training Protocol

The local Apple Silicon configuration uses maximum sequence length 192, batch size 2,
four-step gradient accumulation, gradient checkpointing, AdamW with learning rate 2e-5, weight
decay 0.01, 10 percent linear warm-up, a five-epoch maximum, and early stopping with patience 2.
The learning-rate schedule is linear and the maximum gradient norm is 1.0. Multi-task training uses
a source-balanced sampler and class-weighted cross-entropy; the single-task loop does not use the
source-balanced sampler. Consequently, the multitask-versus-single-task comparison evaluates two
configured training systems rather than one isolated architectural switch.

129



KMIH XKAPLLIbICbI No4(84), 2026 BECTHUK KI'TIN Ne4 (84), 2026

Training was run on a Mac mini M2 Pro with 16 GB unified memory through the MPS
backend. The recorded environment was Python 3.12.12 on macOS 26.2 arm64. Transformer
systems used seeds 11, 21, 42, 84, and 126. Checkpoints were selected using validation Macro-F1
and the test set was reserved for final evaluation. Macro-F1 is the primary metric because class
balance differs across tasks; accuracy is reported as a secondary metric.

ReviewGuard Web System

The model is embedded in ReviewGuard, a reproducibility-oriented service with five stages:
data normalization, training and checkpoint export, checkpoint loading, FastAPI inference, and a
browser interface. The /health endpoint reports service and model readiness; /research-context
returns the training scope and dataset warnings; and POST /analyze accepts a review and returns
sentiment and provenance labels with uncalibrated model scores.

The response also contains a lightweight transparency object: ranked uncalibrated task pro-
bability scores, token count, configured maximum length, a truncation flag, prediction margins, risk
flags, and research-context warnings. This is an operational aid for a human reviewer, not a causal
explanation of the model and not evidence that the predicted provenance label is factually true.

6 Experimental Design

Each Transformer variant was trained for five random seeds on the same fixed split. The
classical baseline is deterministic under the fixed configuration. For Transformer systems, the
article reports mean and standard deviation over seeds and a 95 percent t-interval for the mean.
Paired comparisons use the same test examples. For each of 2,000 bootstrap replicates, test
examples are sampled with replacement and the Macro-F1 difference is computed separately for
each matched seed; the reported interval is the 2.5th-97.5th percentile interval of the mean
difference across seeds. The approximate randomization test uses 2,000 two-sided permutations: for
each replicate and seed, model predictions are swapped independently at the example level, and the
absolute seed-averaged Macro-F1 difference is compared with the observed one. The Monte Carlo
p-value uses the plus-one correction. These intervals and tests quantify uncertainty conditional on
this fixed example-level split; they do not account for product/user clustering or new sources,
domains, or languages. We also computed worst-slice Macro-F1 by language, source, and domain
with a minimum slice support of 25.

The comparison is intentionally bounded. It tests a shared encoder against two single-task
encoders and a shallow text baseline under one data construction. It does not claim that the chosen
source quotas represent the population of e-commerce reviews, that MAIDE-up labels cover human
deception, or that a production threshold has been calibrated. Nor is this an external, source-held-
out, product/user-held- out, or domain-held-out validation: the only provenance test examples come
from MAIDE-up hotel reviews.

7 Results

Main Test Metrics

For class c, precision is P, = TP, /(TP. + FP,) and recall is R, = TP,/(TP. + FN_). The
reported Macro-P, Macro-R, and Macro-F1 are unweighted means over classes; Weighted-F1
weights class F1 by test-set support. All metrics are computed on the fixed test partition.

Table 2 — Transformer values are means and standard deviations over five training seeds

Model family Task Macro-F1 Accuracy
TF-IDF + logistic regression  |Sentiment 0.7161 0.8320
Single-task XLM-R Sentiment 0.7721 + 0.0087 0.8958 + 0.0038
Multitask XLM-R Sentiment 0.7709 + 0.0087 0.8950 + 0.0047
TF-IDF + logistic regression Provenance 0.8998 0.9000
Single-task XLM-R Provenance 0.9571 + 0.0088 0.9571 + 0.0087
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Model family Task Macro-F1 Accuracy
Multitask XLM-R Provenance 0.9526 + 0.0094 0.9526 + 0.0094
Majority baseline Sentiment 0.2737 0.6965
Majority baseline Provenance 0.3333 0.5000

Multitask XLM-R exceeds the TF-IDF baseline by 0.0548 Macro-F1 for sentiment and
0.0528 for provenance. The single-task Transformer has slightly higher means on both tasks, but the
gaps are small relative to seed variation. These observed means do not establish statistical
equivalence or non-inferiority; a practically important difference is not ruled out by this design. The
main practical result is therefore a shared model serving both outputs, not a demonstrated accuracy
advantage over separate models.

Paired Comparisons.

Table 3 — Paired Macro-F1 comparisons for the multitask model; delta equals multitask minus
comparator

o p (approx. randomization,
Task Comparator Delta 95% ClI unadjusted)

Sentiment Single-task XLM-R |-0.0013 [-0.0105, 0.0081] 0.8016
Sentiment TF-IDF + logistic 4 5548 1[0.0337,00732]  |0.0005

regression
Provenance Single-task XLM-R |—0.0046 [-0.0109, 0.0020] 0.1829
Provenance TF-IDF + logistic 4 508 1[0.0305,0.0749]  |0.0005

regression

Additional macro-averaged test metrics; values are means and standard deviations over five
training seeds.

Model Task Macro-P Macro-R Weighted F1
TF-IDF + logistic regression |Sentiment 0.6919 0.7688 0.8446
Single-task XLM-R Sentiment 0.7740+0.0028  |0.7737 £0.0173 0.8964 £ 0.0035
Multitask XLM-R Sentiment 0.7687 £ 0.0104  |0.7762 £ 0.0180 0.8962 £ 0.0043
TF-IDF + logistic regression |Provenance 0.9034 0.9000 0.8998
Single-task XLM-R Provenance 0.9577 + 0.0083 0.9571 +0.0087 0.9571 + 0.0088
Multitask XLM-R Provenance 0.9531 + 0.0090 0.9526 + 0.0094 |0.9526 + 0.0094

Per-class test metrics for the multitask model; values are means and standard deviations over

five training seeds.

Task Class Precision Recall F1
Sentiment Negative 0.8700 + 0.0156 0.8566 + 0.0192 0.8630 + 0.0083
Sentiment Neutral 0.4887 + 0.0415 0.5284 + 0.0663 0.5041 + 0.0205
Sentiment Positive 0.9475 + 0.0063 0.9437 + 0.0047 0.9456 + 0.0023
Provenance Human-authored 0.9654 + 0.0073 0.9389 + 0.0208 0.9518 £ 0.0100
Provenance Al-generated 0.9408 £ 0.0190 0.9663 £ 0.0077 0.9533 £ 0.0088
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The additional metrics expose an important asymmetry that Macro-F1 alone hides: the
neutral sentiment class is substantially weaker (F1 0.5041 +/- 0.0205) than negative and positive
sentiment, while the two provenance classes remain balanced. The 95 percent t-based confidence
intervals across seeds are [0.7600, 0.7817] for multitask sentiment Macro-F1 and [0.9409, 0.9642]
for multitask provenance Macro-F1. Paired Cohen’s d, values are -0.1383 and -0.2724 for
multitask versus single-task sentiment and provenance, respectively, and 6.2744 and 5.6106 versus
the classical baseline; because only five seeds are available, these effect sizes are descriptive.
AUROC, PR-AUC, calibration error, and Brier score are not reported because the release artifacts
contain aggregate confusion-matrix metrics but no per-example probability outputs; these metrics
should be added in the next evaluation run.

The majority baselines in Table 2 are 0.2737 Macro-F1 and 0.6965 accuracy for sentiment, and
0.3333 Macro-F1 and 0.5000 accuracy for provenance. For the four Macro-F1 comparisons in Table 3,
Holm-adjusted p-values are 0.0020 for both multitask-versus-baseline comparisons, 0.3658 for
provenance versus single-task, and 0.8016 for sentiment versus single-task. These inferences remain
conditional on the fixed test split and are exploratory because only five training seeds are available.

A robustness audit across language, source, and domain slices also limits the generalization
claim. Across the five seeds, the worst-language Macro-F1 averaged 0.5688 +/- 0.0220 for senti-
ment and 0.8905 +/- 0.0267 for provenance; the worst-source and worst-domain sentiment Macro-
F1 values averaged 0.6210 +/- 0.0039 and 0.6223 +/- 0.0030. Several slices contain no neutral
sentiment examples, so these slice scores are diagnostic and should not be interpreted as fully
comparable three-class estimates. The manuscript reports only the worst-slice values, without iden-
tifying the slices or their supports; they therefore do not permit a reader to verify which languages
or sources drive these minima.

The intervals for the multitask-versus-single-task comparisons cross zero, so the experiment
does not establish positive transfer. Because the study did not specify a non-inferiority margin or
use an equivalence test, the same result also cannot establish that the systems are equivalent or that
multitask learning incurs no practically important loss. Against the classical baseline, the intervals
are positive and the randomization p-value is 0.0005 for both tasks, the smallest value resolvable
with 2,000 permutations. The answer to RQ1 is positive within the fixed protocol; the answer to
RQ2 is that no reliable difference is established.

8 Discussion

The result pattern is consistent across tasks on this fixed split: Transformer representations
outperform the selected TF-IDF reference, while the distinction between shared and single-task
Transformer training is small. This may indicate that the two targets use partially shared lexical and
semantic information without providing enough independent provenance supervision to produce
measurable positive transfer. It may also reflect the non-isolated sampler difference. The current
evidence cannot distinguish these explanations.

For the dissertation system, the compact shared encoder remains useful. It provides one expor-
table checkpoint, one API contract, and one web interface for two predictions. That engineering
advantage should not be converted into a scientific claim that the shared model is more accurate. A
deployment should expose uncalibrated model scores and truncation information, require human review
for high-impact decisions, and retain the source and label warnings returned by the research context.

The web system also clarifies the boundary between a model and a moderation policy. An
uncalibrated provenance score is a research signal tied to MAIDE-up’s human-versus-Al definition.
It is not a decision that a reviewer is fraudulent, and it should not be used for automatic penalties
without independent validation, calibration, and an appeal process.

9 Limitations and Next Steps

e Provenance validity: all provenance labels come from MAIDE-up and the hotel domain.
They contrast human-authored and Al-generated reviews and do not test human-written deception,
incentive abuse, or coordinated spam.
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e Heterogeneous sentiment supervision: Perekrestok and Wildberries labels are derived from
ratings, so source and label-generation effects may be confounded with language and domain effects.

e One fixed, text-grouped split: five training seeds measure initialization sensitivity but
do not replace product/user-grouped, source-held-out, language-held-out, or external evaluation.
Product and user IDs recur across training and test partitions, so entity-specific signals may cross
the split. The reported test estimates therefore do not quantify performance on unseen entities.
Before redistribution, source-specific provenance subtype metadata must also be audited against
authenticity_label; the reported metrics use the authenticity _label field directly.

¢ Duplicate structure and quota sampling: the audit prevents observable cross-partition text
leakage, but normalized duplicates remain inside the merged corpus and fixed source quotas are not a
random sample of all reviews. The example-level bootstrap and randomization test also do not account for
recurring product/user entities; a group-aware uncertainty analysis remains an important sensitivity check.

e Non-isolated ablation: the multitask system uses source-balanced sampling while the
single-task system does not. Sampling and training exposures are therefore not matched, so the
observed differences cannot be attributed to parameter sharing alone. A stricter architectural
ablation must equalize sampling and optimization schedules.

e Deployment validation: model scores were not calibrated, a moderation threshold was not
selected, and the web system is decision support rather than an autonomous enforcement service.

The next dissertation stage should collect or obtain independent provenance labels in an
e-commerce domain, repeat the comparison with identical samplers, report source- and language-
held-out results, calibrate probabilities, and evaluate the complete API workflow with representtative
user scenarios. These steps would test generalization rather than only extending the training corpus.

10 Conclusion

This article presents a documented multitask XLM-RoBERTa experiment and ReviewGuard
web system for joint sentiment analysis and review provenance classification. On a leakage-
controlled, partially labelled corpus of 30,000 records, multitask training increased Macro-F1 over
TF-IDF with logistic regression from 0.7161 to 0.7709 for sentiment and from 0.8998 to 0.9526 for
provenance. Single-task Transformer systems had slightly higher means, and paired intervals did
not confirm a difference.

The defensible conclusion is therefore conditional. A shared encoder supports both predic-
tions in one service in this experiment, and its observed means are close to those of the single-task
models. This fixed- split, non-matched training comparison cannot establish equivalence, non-
inferiority, or absence of a practically important loss. It also does not prove positive transfer or
establish universal fake-review detection. The strongest next test is an external, source-held-out and
domain-held-out evaluation with independently defined provenance labels.

11 Data Availability and Reproducibility

The project repository contains the data-normalization and training code, model-export
code, API service, configuration snapshot, and aggregated reports. The locally processed corpus and
trained checkpoint files are not part of the Git-tracked release and must be reconstructed from the
cited sources subject to their terms. The preflight record gives the input digest in Section 4 and the
used-config SHA-256 70352429b1ad2c1b1109752362936212858e355ad5227a0aa81bc
28eb5a9ded3. It records starting commit 64cf0a580d4a28434454aba763bec51ff052¢689, Python
3.12.12, macOS 26.2 arm64, the MPS backend, split seed 42, and training seeds 11, 21, 42, 84, and
126. Importantly, the manifest marks the working tree as dirty and lists changes to
scripts/run_multiseed_experiments.py, src/reviewguard/training/multitask.py, and src/review-
guard/training/single_task.py. It does not include a checksum of those modified source contents; the
recorded commit alone therefore does not fully identify the exact training code used. The record
also does not pin an immutable model/tokenizer revision or a resolved package environment. The
benchmark builder selects 3,500 MAIDE-up records per provenance class using source sampling
seed 44. This is separate from split seed 42 and the five training seeds (11, 21, 42, 84, and 126).
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Exact reproduction requires the same source versions, sampling script, config snapshot, code diff,
and software environment, rather than silently substituting newer dataset revisions. Redistribution
of source records follows the original dataset terms.
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MEWPMAHOBA, A., KASUXAHOB, 1.

KOHUI-KYHII TAJJAY MEH JKACAHJbl WHTEJUIEKT APKBLIBI JKACAJIFAH
HIKIPJIEPAIH HIBIFY TEI'IH XKIKTEYI'E APHAJIFAH, TPAHC®OPMEPI'E HEI'I3JIEJITEH KOII
TAIICBIPMAJIbI MOJIEJIb MEH BEB-)KYWEHI 93IPJIEY: KOHAKYMJIEPTE KATBICThI JTEPEKKO3
BEJITUIEPI AP, APAJIAC JOMEH/I KOPITYCTA BAFAJIAY

Onnatin wonynapoa 6asanay KoOMnouenmi 0e, MoOMIiHHIY KO3 Hemece dcacay a0ici mypaivl aknapam
ma 6ap. Byn maxanada ouccepmayusnvik 3epmmey JHCOOACHIHBIY AAKMANAH IKCHEPUMEHMMIK Ke3eni
vewinvlnean, on Transformer apxumexmypaceina scone ReviewGuard seb-nezizoencen scyiiecine necizoenzen
KON mancwulpmaisl Mo0envoi KeuleHOl wony manoaysl ywin a3ipaeyoi xammsiovl. Moodenv exi macenemi
wewedi: nikipoi anvikmay (o, mepic nemece betimapan) scone mominniy wwvigy mezin anvikmay (MAIDE-up
PecypchiHOazbl Jcikmeyee CaUlKec adam JHCA3eaH Hemece JHcaAcaHObl uxnmennekm dxcacagaw). [lviey meein
AHBIKMAYObIH OY MACLNL JHCANEAH WOAYAAPObl AHBIKMAYObIY JHCAINnbl MiHOeminen map. Topm awwlx Oepek-
mep ocuvinmolevl Heeizinde 30 000 orcazbadan mypamein xopnyc swcacanovl. bipnewe macin canvicmoi-
PuLIObL: ocucmuKanvik peepeccusmen oipikmipineen TF-1DF a0ici, exi mamanoanovipwinean (6ip mancwip-
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manwvt) XLM-ROBERTa mooeni ocone opmar koomaswiubl 6ap 6ip ken mancolpmanst mooens. Tosxcipubenep
MIMIHHIY A8bIN KemyiH OaKbLIayMen JcaHe OKblmy yuin 6ec mypai 6acmankvl MoHOepoi (myKbLmMoaposl)
navodananymen scypeizindi. Ken manceipmanst moodenv xeneci namudicenepee Kon dcemkizoi (Macro-F1
mempukacwl): cesim manoayst yuin 0,7709 + 0,0087 sicone mominnin weizy mezin anvikmay ywin 0,9526 +
0,0094 (canvicmulpy yuwin, knaccukanvlx o6azanwik a0icmiy nomudicenepi caukecinue 0,7161 scone 0,8998
6on0wbt1). Bip mancvipmanst Tpancghopmep mooenimen canblcmuipeanoa HOMuUiCeaepoei atblPMAbLIbIKMAap
eneyciz 6oa0vl: cezim ywin -0,0013 orcone wwizy meein anvikmay ywin -0,0046. Bya Oepexmep ken
Manculpmaisl Mooenvoiy Oip Mancolpmanivl MoOerbOepMer CATbICIMbIPEAHOAdbl IKGUBANEHMMINIZT Hemece
APMBIKUWBLIbIZEL MYPAIbl HAKMbL KOPLIMBIHObL HCACAY2A MYMKIHOIK Oepmetioi, cOHOal-axK onap OLiMHIY Oy
Oepinyiniy Hemece MOOenbOiH NAUOAIAHBLIEAH KO30ep MeH HblCAHOAPOAH MbIC JHCATNBLAAY MYMKIHOIZIHIK bap
eKeHin pacmamaiiovl. Beb-necizoenzen oicyile naudaianyuibiea mooeib 001ACAMOapuli, Kaiubpienbezen
CEeHIMOLNIK Ynaunapvli, MamiHOI KblCKapmy mypaivl aKnapammol JCoHe adamoap uiewiv Kaowvlioay
npoyecine KamulcamvlH 3epmmey KOHMEKCMine KambvlCibl eCKepmyiepoi YCblHAObL.

Tyitinoi cesoep: cesim mandayvl, wony weigy mezi (Al scacazan); weizy meziniy ocikmenyi; Kkon
mancuoipmanst oxeimy; XLM-ROBERTAa; anexmponovix kommepyus; kaiimananbimovlisix, eeb-icylie.

MEIPMAHOBA, A., KASUXAHOB, [I.

PABPABOTKA MHOT'O3AJAYHOU MO/JEJIU HA OCHOBE APXUTEKTYPbI TPAHC®OPMEP
N BEB-CUCTEMbBI JId COBMECTHOI'O PEHIEHUSA 3AJJAY AHAJIM3A TOHAJIBHOCTH "
KIIACCU®OUKALINN HNPOUCXOXIEHUSA OT3bIBOB (CTEHEPUPOBAHHBIX nn yﬂﬂ
YEJOBEKOM): OLEHKA HA KOPIIYCE HN3 PA3JIMYHBIX MNPEIMETHBIX OBJACTEU C
HUCIHHOJIB30BAHUEM METOK ITPOUCXOXIEHUSA, OTHOCAIIUXCA TOJBKO K C®EPE
T'OCTUHHUYHBIX YCJIYT

OHnatii-omswiebl CO0epIHCcam KaK OYeHOUHbLL KOMIOHEHM, MAK U UHGopMayuio 06 UCmoyHuKe uu
cnocobe cosoanus mexkcma. B oannou cmamve npedcmasnen 3a6epuleHHblll IKCNEPUMEHMATbHBIL 9man
OUCCEPMAYUOHHO20 UCCTIe008AHUS, 8 PAMKAX KOMOpPO2O pa3pabomana MH0203a0auHas mMoleis Ha baze
apxumexmypwl Transformer, a makowce se6-cucmema ReviewGuard ors komniekchoeo ananuza oms3wleos.
Mooenv pewaem 0ge 3adauu: onpeodensiem MOHANLHOCHb (NOJOJNCUMENbHAS, OMPUYAMETbHAS UMY
HeUmpanoHas) U YCmaHaeiueaem npoucxodcoenue mexkcma (Hanucan 4eio6eKom Ui cO30aH UCKYCC-
BEHHLIM UHMENIeKMOoM — co2lacHo kraccupurkayuu 8 pecypce MAIDE-Up). Jannulii n00xoo k onpedenenuio
NPOUCX0IHCOeHUs A6Tsemcst bolee Y3KUM, Yem 00uas 3a0aud 8bis61eHUst ROOOeIbHbIX 0m3bl808. Ha ocHoge
yemvlpex OMKPbIMbIX HAOOPO8 OaHHuIX Obll cgopmuposan kopnyc uz 30 000 3anuceii. Ilposedeno
cpasHeHue HecKoabkux nooxodos: memooda TF—-IDF 6 couemanuu c noeucmuueckoil pecpeccueti, 08yx
cneyuanu3upo8anuvix (0onozadaunsix) modenei XLM-ROBERTa u odnoti mrozozaoaunoii modenu ¢ obuum
IHKOOEPOM. DKcnepumenmol nPo8oOOUNUCy ¢ KOHmpoiem ymeuku dannelx (text leakage) u ucnonvzoeanuem
NAMU PASTUYHBIX HAYAAbHBIX 3Hauenutl (S€edS) oma unuyuanuzayuu obyuenus. Muozcosadaunas mooenb
noxaszana cieoyrowue pesyromamol (mempuxa Macro-F1): 0,7709 £ 0,0087 onsa ananuza monarbHocmu u
0,9526 + 0,0094 Ons onpedenenus nPouUcxoxtcoeHuss mexcma (01 CPAGHEHUS, NOKA3AMeNU KIACCUYeCKO20
0azosoeo memooda cocmasuau 0,7161 u 0,8998 coomeemcmeaenno). Paziuuus 6 pesyiomamax no cpasHeHur
¢ oono3zaoaunou mooenvio Transformer oxazanuce nesnauumensuvimu: -0,0013 onsa monarvrnocmu u -0,0046
onst onpedenenuss npoucxodxcoenus. llonyuennvle OanHble He NO3GONAIOM COENAMb 0OOHOZHAYHBIL 861600 O
PABHOYEHHOCU UTU NPEUMYUIeCBe MHO203A0AUHOU MOOENU NO CPABHEHUIO ¢ OOHO3A0AYHbIMU, A MAKJHCE He
HOOMEEPHCOAIOM  HATUHUE «NOTOACUMENbHO20 hepeHocay (Positive transfer) swanuti unu cnocobnocmu
Modenu K 0000wenul0 3a npedenamu UCNOIb308AHHBIX UCMOYHUKO8 U 00bekmos. Beb-cucmema npeoo-
cmaenaem noib308ament0 NPOSHO3bl MOOeIU, HeKAIUOPOBAHHbIE OUEHKU YB8EPEeHHOCMU, UHopmMayuio 00
yCeueHuu mekcma, a maxdice npeoynpedNcoenus, adcHvle 0Jisl UCCIe008aMENbCKO20 KOHMEKCMA, 8 KOMOPOM
Ye06eK YUacmeyem 8 npoyecce NPUHAMUsL peuleHul.

Kntouesvle cnosa: amanusz moHaibHOCMU, NPOUCXOdHCOeHUEe OM3bl808 (co3danuwix HH), kiaccu-
Quxayusa npoucxodcoenus, Mmuocozadaunoe obyuenue, XLM-ROBERTa, oanexmponunas xommepyus,
B0CHPOU3BOOUMOCTIb, BebO-cUCTIEMA.
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DECOUPLING COMMERCIAL SCALE AND SERVICE QUALITY: ASCALABLE PCA-
TOPSIS PIPELINE FOR SELLER EVALUATION IN E-COMMERCE MARKETPLACES

Abstract

Marketplace operators rank sellers on many operational indicators,
several of which measure the same underlying property. When such indicators
enter a multi-criteria decision-making (MCDM) model directly, the shared
property is implicitly weighted more than intended. This article presents a
reproducible seller-evaluation pipeline built on the public Olist dataset (96,478
delivered orders, 2,113 sellers with at least three orders). The pipeline derives six
indicators, extracts latent factors with principal component analysis (PCA) and
varimax rotation, and ranks sellers with TOPSIS. Two factors, Commercial Scale
and Service Quality, explain 68.8% of the variance and are stable across bootstrap
resamples, activity thresholds and years. Adding two redundant indicators changes
an equal-weight TOPSIS ranking substantially (Kendall = = 0.77), whereas the
factor-based ranking with explicit factor weights is more stable (zr = 0.91);
weighting factors by explained variance re-introduces the redundancy bias (zr =
0.70). No single composite score predicts both next-year revenue and next-year
customer satisfaction, while the two factors do so separately. Sellers with high
scale but low service quality generate 47% of marketplace revenue. The pipeline is
also implemented in Spark SQL with HiveQL-compatible statements and processes
32 times the original data volume in 26 seconds on a single 4-core node.

Key words: seller performance evaluation, principal component analysis,
TOPSIS, multi-criteria decision-making, e-commerce analytics, data warehouse,
Spark SQL.

1 Introduction
Multi-vendor marketplaces depend on a large population of independent sellers, and the
reputation of the platform depends on how those sellers perform [1, 2]. Operators therefore score
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ABTOPJIAP/IBIH HA3APBIHA

«KMIINU Kapmipickl» KypHaJIbl TENaroruka, oleyMETTIK-TYMaHHUTAPNBIK, (U3HKa-
MaTEMaTHKANbIK, TEXHUKAJbIK, OWOJIOTUSAIBIK, XUMHSUIBIK-TEXHOJOTUSIIBIK, 3KOHOMHKAJIBIK
FBUIBIMJIAD JKOHE DKOJIOTHS, XaJbIKapajblK OaimanpicTap cajanapbl OoibIHIIA  OypBIH
xKapusutaHOaraH ©3€KTI 13/ISHIC HOTHXKENEePl Typalibl MaKajlaaap/bl JKapusaaiabl.

Pepaknusiiplk anka MylIuenepi KypHal MaTepHalIapblHbIH Ma3MYHBIHA CHIH-TIIKIp Olaip-
TeHHEH KeHliH OachbulbIMFa YCBIHY IIemiMi InbiFapeiiaasl.  KaOwbuimanOaraH —Makaamgapibl
PEMAKIUSUITBIK aTKa MYIIeNepl KalTa KapacThIpMaiIbl.

MakaJjiajap Ka3ak, OpbIC ’KoHe aFbUIIIBIH TUIIePiHae KapusiJIaHAAbI.

KypHai >xpu1 6apbICBIHAA TOPT PET HIBIFAPbUIABI (KaHTap, CAYIp, MILIAE, Ka3aH).

«Kasznomra» AK-HBIH Ke3 KenreH OemiMiHIE >KypHaJIFa >Ka3bUly MYMKIHJIT KapacThl-
poutFaH. JKa3puieiM uHzEKcl 74081.

YokbpIMaa JKOFapbl OUTIKTI peJakTopiap Kypambl KYMBIC iCTedi, OapiblK Makajaiap
capanTaMaJblK TalJaylaH KoHE pENaKIUsUTBIK OHJACYACH OTeli, COHJai-aKk IularuarTaH
Tekcepiieni. Makamanbl Kapusjiay Typaidbl TYNKUTIKTI MMMl PENaKIUsIbIK ajdka pereH3us
KOPBITBIH/IBICBIHA COWKeC KaObUI Al bl

Makananap keneci 6eaiMaep OONBIHIIIA TONTACTHIPHLIAH:

o binim Gepy;

o ['yMaHUTapIBIK FRUIBIMIAD KOHE OHED;

o JXaparbuibicTaHy FEUIBIMAAPHI,

o VHXUHUPUHT KOHE TEXHOJIOTHUsIIAp;

o OJICYMETTIK FBUIBIMIAP

MakaJiara KoibLIATBIH TaJANTap:

MoTiHHIH KeJieMi €e3 apalbIKTapbl MeH cintemenepai kKoca anrapaa 15000-man 60000
tanOara naeitin 6omysl KaxeT (0,3-ten 1,5 Gacnanblk mapakka AeiiH, sFHu 5—24 6eT).

MoTinHiH paciMaesyiHe KONBLIATHIH TEXHUKAJIBIK TAJANTAP:

Kapim — Times New Roman, exmemi — 12, MOTIHHIH TypalaHybl — OETTiH €Hi OOMBIHIIIA.

XKuexrepi: 6apIbIK KaFbIHAaH 2 CM.

JKonapanbsik naTEpBaN: OIpIIiK.

Aob3arTap apanblFbl «AJIBIHIAY» — KOK, «Keiin» — KOK.

Aszart xomn— 1,25 cMm.

Morin: napakra 6ip OaraHa.

MakanaHblH OacKbl O€Ti Kelleci akmaparTapabl KaMTYbl KaXeT:

1. O0K koobl. BeTTiH con xarblHa KaJIBIH KApIINIEeH >Ka3bUlalbl. ABTOPJIBIK MaTepuajra
O0X koIpIH MBIHA CiITEMe apKbUIbI airyFa Oosassl: http://teacode.com/online/udc/.

2. Aemopowviy amvi-dconi. beTTiH OH karbiHa KaiublH KapinmneH OOXK konprHaH Oip TapMmak
TOMEH >Ka3bLIaJIbI.

3. Aemopnap mypanvl axnapam. bBeTTiH OH >XaFblHa KeJiOey opiNTepMEH >Ka3bLIaJbl:
aBTOPBIH FBUIBIMU JIOPEKEC, FEUIBIMU aTaFbl, KbI3MET1, KbI3MET OPHBI, KaTaChl, MEMJICKETI.

4. Maxana amayul. beTTiH opTachkiHaa 6ac opiNTepMEH KOHE KaJIbIH KapiMnmeH jKa3bliajbl.

5. Maxkana myiini. «Tyiiay ce3i (opbic. «AHHOTalUs», arbUIml. «Abstracty) OerTiH
opTachIHAa KaJIbIH KapilmeH MakKajia aTayblHaH Oip TapMak TOMEH »Ka3bulajapl. TYHiH MakKajlaHbIH
JKapUsUTaHATBIH TUTIHAE *Ka3bliaabel. TyHiH MOTiHI: ce3 apanbIKTapbiH Koca ainranaa 500-800 tanba,
MOTIHHIH TypajlaHybl — OETTIH €Hl OOMBIHIIA, IIIETIHIC — OH YKOHE COJI JKaKTaH 2 cM, a3at xoj— 1,25
cM. Makana TimiHAe JXKa3bUIFaH TYWIHAI Makajia TiTiHAE JXKa3bUIFaH TYNKI TYWIHMEH (pe3ioMe)
ayBICTBIPY MYMKIHJIIT1 KapacThIPBIJIFaH.

6. Makananviy mynki myuini. Makana >kapusylaHaTBIH TUIeH OeJieK, Makaia aTaybIHbIH
aylapMachbIMEH €Ki TiIAe »aspuiaapl. TYmKi TYHIH MOTIHI: KeJOey opinTepMeH omedOuerrep
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TI3IMIHEH KeWiH | TapMak TeMeH »asbLIajbl, Co3 apalbIKTapblH Koca anmraHga 500-800 TtanOa,
MOTIHHIH TypaJjlaHybl — OETTiH eHi OolbIHIIa, a3aT koi— 1,25 cm.

7. Kinm ces30ep (5—8 ce3 xoHe/HeMece ce3 Tipkeci). KinT cesmep yur Tinme coiKeciHIie
«Tyiiin» xone «Tymki TyHiHHeH» TeMeH >ka3buanbl. «Kint cesmep» Tipkeci (opsic. «KitoueBbie
cltoBay, arbuIi. «Key words»): KaibslH opinTepMeH, OSTTIH COJ »KarbIHa jKa3bUIafbl, MICTIHIC — OH
KOHE coJl kakTaH 2 cM, «KinT ceszmep» TipkeciHeH KeiiH KOC HYKTe KOWBLIAAbI, apbl Kapail KiiT
ce3Jep Ka3bLIaIbl.

8. Hezizei mamin xeneci 6exiMIepacH Typaabl:

1) Kipicne (opbic. — Beenenue, arputmr. — Introduction).

2) Mamepuanoap scane adicmep (opbic. — Marepuanbsl u MeToabl, arsutm. — Materials and
methods).

3) Homuoicenep (opwic. — PesynbraTsl, arbutil. — Results).

4) Tanxwvinay (opeic. — O6cyxaenue, arsutm. — Discussion).

5) Kopwimuinowl (opbic. — BeiBojpl, arsutin. — Conclusions).

6) Pusawwiiwig 6i10ipy (opbic. — bnaromapHocTw, arsuiin. — Appreciation).

3 orcone 4 6onimoep GIPIKTIpiTyl MyMKiH, 6 O6JliM — KOKETTUIIK TybIHAAaFaH jKafaiiaa raHa
Ka3blIaIbL.

Maxana 6enimoepi HoMipnenyi Tuic. Canaapaan KeiiH HYKTe KoWbuiMaiiapl. bemiM arayna-
PBIHBIH Ka3bUTybl: Kapin— Times New Roman, enmemi — 12, KaiblH KapinmeH, TypajlaHybl— O€TTIH
COJI JKaFbIH/IA.

Moringe Oenrini Oip TapMaKThl HeMece Ti3iMIi1 Oenriieyne apad canaapbl KOJIIaHBUIAbL.

9. Ooebuemmep mizimi (opsic. — Cnucox aumepamypul, arsiai. — References). Onebuerrep
Ti3iMI MakalafgaH KeWiH XKa3bUlafbl. «OAeOUETTep Ti3iMi» TIPKECIKAIBIH KapilmneH Ka3bUlabl,
Kapin exmemi — 12, merinic — 1,25 cm.

Jlepekke3aep Typasibl aKnapaTThl MOTIHIE EPEKKO3epre CUITEMEHIH jKacalny peTi OOWbIH-
11a OpHAJACTBIPHIN, apad caHmapbiMeH HeMipiey KaxeT. CaHmapaaH KeliH HYKTE KOWBUIMAuIbl.
Mpudr enmemi — 11, merinic — 1,25 cm.

Konpaneiran Jepekkesaepre ciaTeMernep TIK JKaKIIaHBIH IMIHIAE KEeNTIpUIreHi ad3all.
bubnmorpadusansik xa3y TYMHYCKa TUTIHIAE OpbIHIAIAIbI.

Kimanmapowiy MIBIFBIC TEPEKTEPIHIH Ka3bLIy TOPTIOi: aBTOPABIH (aBTOpPJAPABIH) TETi, aThI-
KOHIHIH 0AaCKBI OpINTEPi, KITANTHIH aThl, KapUSJIaHFaH OPHBI, OACBUIBIMBI, MIBIKKAH JKBUIBI, OETTEep.
Meicanbr:CemenoB B.B. ®unocodust: uror teicsuenernii. ®unocodcekas neuxonorust. — [lymmHo:
ITHII PAH, 2000. — b. 60-65.

KypHan, mep3imoi b6acvlibimMOapobly TIBIFBIC JEPEKTEPIHIH Ka3bUly TOPTiOl: aBTOPABIH
(aBTOpIApABIH) TEri, aThI-KOHIHIH OacKbl pilnTepi, Makajga aTaysbl, KypHaJ aTaybl, KbUIbI, Oackl-
JIeIM HeMipi, 0erTep. Muicansl: ['omyOkoB E.Il. MapkeTHHT Kak KOHIIETIUS PHIHOYHOTO YyTpaBlie-
Hus // Mapketunr B Poccun u 3a pyoexom. — 2001, — Ne 1. — b. 89-104.

JKunaxmapOwsiy MBIFBIC AEPEKTEPIHIH Ka3bLITy TOPTiOl: aBTOPBIH (aBTOpPIAPABIH) TET1, aThI-
KOHIHIH 0acKbl opinTepi, MaKala aTaysbl, )KHHAK aTaybl, 0aChUIBIM KbUIbI, OeTTep. MbIcasibl: 3UMUH
AWM. BnusHue coctaBa TOIUIMBHBIX AMYJIbCHM Ha KOHIICHTPAIMIO OKCHJIOB a30Ta WU CEpPhl B
BBEIOpOCAX MPOMBINIIEHHBIX KOTEIBHBIX // DKOIOTUYECKas 3allMTa TOPOIOB: T€3. TOKJ. HAy4.-TeXH.
koH(}. — M.: Hayka, 1996. — b. 77-79.

Dnexmponowix pecypcmapOovly MBIFBIC JEPEKTEPiHIH Ka3bUTy TOPTiOi: MaKaia araysl, aBTOP
TypaJibl aKnapaT, MaKaJIaHIH IIBIFY OPHBI, Mep3iMi, COHBIMEH KaTap, aKMmapaTThIK TaChIMaJIayIIIbl,
KYHEIIK Tajanrtap, FalaMTOp pecypcTapbiH KOJIJaHy MYMKIHIIKTepi (XyI0’KECTBEHHAs! SHIMKIIO-
neust 3apy0eKHOTO KJIACCHYECKOTO MCKYCCTBA [ DJIEKTPOHHBIN pecypc]. — DIEKTPOH. TEKCTOBEIE,
rpad., 3B. 1aH. U npukiagHas mnporp. (546 MO). — M.: bonbmas Poc. sanukn. [u ap.], 1996. - 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. tpeboBanus: 1K 486 mnmu
Beie; 8 Mo O3VY; Windows 95 umu HoBee; SVGA 32768 u 6onee 18.; 640x480; 4x CD-ROM
auckoBoa; 16 OuT. 3B. Kapra; mbimb; Faulkner, A., Thomas, P. IlpoBoaumbie MOIb30BATEISIMU
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HCCIEOBaHUS M JIOKa3aTebHAsT MEAMIMHA [DJIeKTPOHHBIN pecypc] // O630p cOBpeMEHHOMW TICH-
XHATPUH: EKTPOHHBIN KypHal. — 2002. — Bein. 16. — Pesxxum nocryna: http://www.psyobsor.org).

10. Kecmenepoi scacay. Opbip KeCTeHIH pETTIK HOMipi MeH aTtaybl Oosrybl mapt. Kecrte
HOMIpi oHE aTaybl KECTEHIH OFaphl jKaFblHa OpHAJACThIpbUIaabl. Kenbey apinTepMeH ka3bUiFraH
«Kecme 1» («Tabnuya 1», «Table 1») ce3iHeH KeiiH CHI3BIKIIA KOWBLIBIN, KECTE aTaybl KaJbIIThI
opinTepMeH Ka3bUIafibl, TypajaHysl — OTTIH opTackiHAa, WpU@T emmeMi — 11, kecteaeri MOTiHHIH
TypaJlaHybl — OCTTIH COJI )KaFbl.

11. Tpaguxanvix mamepuanoap «Microsoft Graph» nemece «Excel» Oarmapimamanapsiaiga
OPBIHAATYBI KQXKET J)KOHE CKaHEPJICH OTKI31IMEY1 KaXeT.

I'padukansix OeitHenep cyper Hemece OipTyTac 00beKT peTiHae Oepinyi THic. I'padukanbik
00BeKTiIep OCTTIH OCNTIICHTeH KUEKTEPIHEH acmaid, 0ip OeTTeH apThIK 00IMaybl KaKeT.

OpOip 0OBEKTIHIH HOMIPI XKoHE aTaybl 00Tybl KepeK. OOBEKT HOMIpi MEH aTaybl O0BEKTIIEH
TeMeH opHanacysl Kaxer. [lpudt eamemi — 11, MoTiHHIH OpHaIacy Kajmbl — OETTIH COJI JKaFbl.

12. @opmynanapowviy bOepinyi. MaremaTukanblk (opMmynanapasl Gopmyrnanap peaakTopbl
«Microsoft Equation» apkpinel Oenriney kaxer. Onap kakia imIiHIE OH >KaKTaH HOMIipJEHEI.
@opmynanap kem OosiraH kargaiina opOip OemiMHIH (opMynanapblH Toyelci3 HeMipiey
YCHIHBLIAIBL.

13. Makanaza minoemmi mypoe mipkeiemin aKknapammap:

— aBTOp Typaibl akmapar (yII TUIZE): Teri, aThl, OKECIHIH aThl, FBUIBIMH aTaFbl, FHUIBIMH
Topeskeci, KbI3MeTi, skyMbIc opHbl (KOO, mekeme araysl, hakynbTeT, kadeapa), ’KYMBIC KOHE YSITbI
TenedoH HOMIpI;

— FBUTBIM KaHJIUAATHI, JOKTOpbl HeMece PhD MOKTOpBIHBIH Makaiara KAaThICTBI CHIH-MIKIP1
(FBUTBIMHU JTOPEKECi3 aBTOPJIAP YIIIH).

Pedaxyus ycvinvinizan 6apnviy mamepuanoapaa cublH-nikip 0indipyee minOemmi emec JHcoue
mMamepuanoapsl KabwvlioaHba2an asmopiapmeH nikipmaniacka mycnetioi.

ABTOpnapiblH  MiKipiaepi peJakIUsSHBIH  KO3KapachlMEeH Coiikec Kene Oepmeiini.
Komxazbanapra perieH3uss OepuIMell KoHE KaWTapblIMalabl. ¥CHIHBUIFAH MaTepHaIapIbIH
IYPBICTHIFBIHA aBTOP jkayanThl. KaiiTa OachUIFaH Marepwalfapibl KypHalfa CYHEHIN IIbIFapy
MIHIETTI.

MaxkananapabiH Ka0bLIIaHYbI KIHE )KAPUSVIAHYbI 00l bIHIIA
cayaJap TYbIHAAFaH Kar1ail/1a MbIHA MEeKeH-KaiFa KyriHiHi3:

Kazakcran Pecnyonukacst, 110000, Kocranaii ., baiitypceinoB kerr., 47
KP BFM «Axwmer baiitypcoinysisl arbianarsl Kocranaii enipiik yausepeuteTi» KEAK
BCH 200740006481, BX)XK KCIBKZKX
KCK KZ398562203108711441 «bank Lentp Kpenut» AK

Kazakcran Pecy6mukacet, 110000, Kocranaii k., baititypceiHos ker., 47

Ne007 xab. Ten.: 8-777-581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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HHOOPMALNUA /I/TA ABTOPOB

Kypnan «KMIIN XKapbics» myOauKyeT cTaTbu 00 OPUTMHAIBHBIX M paHee He IevyaTaB-
IIMXCS pe3yibTaTax HCCIEeNOBaHUIl B 00JacTH MeNaroruyeckux, COIHaTIbHO-TYMAaHUTAPHBIX,
($U3NKO-MaTEMAaTUYECKUX, TEXHUUECKUX, OMOJOTMUYECKUX, XMMHKO-TEXHOJIOTHYECKHX, HIKOHOMH-
YEeCKUX HayK, M0 AKOJIOTUH, MEXTyHAPOIHBIM HAYYHBIM CBSI3SM U T.II.

Pemenue o myOaukanuy NpuHUMAETCs PEJAKIIMOHHON KOJUIETHel KypHalla ocie peleH3 -
poBanusi. OTKJIOHEHHBIE CTaThU MOBTOPHO PEKOJUIETHEN He pacCMaTpPUBAIOTCSI.

CraTbu my0JHMKYIOTCSI Ha Ka3aXCKOM, PYCCKOM, AHIVIMHCKOM SI3bIKAX.

JKypHan BBIXOIUT YeThIpe pa3a B ToJl (THBAPh, allpelib, UIOJIb, OKTSIOPB).

[Moamucky Ha XypHaT MOXHO opopMuTh B 1F000M mouToBoM oTaeneHnu AO «Kasmodray.
ITogmucuou nanexc 74081.

Paboraer mpodeccroHaNbHBINA PElaKTOPCKUN COCTaB, BCE CTAThbH MPOXOIAT IKCIEPTHYIO
OLIGHKY M PENaKkTypy, a Tak)e IMpOBEpsIOTCSA Ha maruar. Pemenue o myOnukanuy IpUHUMAETCS
pPEOaKLIMOHHOM KOJUIETUEN KypHasa I10Cie PELCH3UPOBaHUS.

Cratbu pacnpeaensioTcs COrIaCHO CIEAYIOIUM pa3ieam:

* OO6pazoBanue;

e ['ymaHuTapHble HAYKH U UCKYCCTBO;

* EcrecTBeHHBIC HAyKH,

e  VHXUHUPUHT U TEXHOJIOTHH;

* CounanbHble HAYKH

TpeOoBaHMS K CTAThSAM:

O06Bém TekcTa crathu AomkeH ObITh 0T 15000 mo 60000 3HakoB, BKIOYas MpoOesbl U
cHocku (ot 0,3 1o 1,5 meyaTHbBIX JTUCTOB, T.€. OT S 10 24 CTpaHUII).

Texnuvyeckune TpeGOBaHUS K 0(DOPMIICHHIO TEKCTA:

[pudt: Times New Roman, pasmep mpudra — 12, BeipaBHHBaHNE TEKCTa — IO IMIHUPUHE
CTpaHULIBI.

[Tonst: mo 2 cM co Bcex CTOPOH.

MexayCTpO4HBbIN HHTEPBAJ: OJAUHAPHBIN.

WNurtepran mexay ad3anamu «Ilepen» — Het, «Ilocne» — HeT.

Otcryn «llepBoii ctpokm» — 1,25.

TekcT: oJiHa KOJIOHKA Ha CTPaHUIIE.

[lepBas (TUTyNBHAS) CTPAHHIIA CTATHU JOJDKHA COJEPKATh CIEAYIOUTYI0 HHPOPMALIUIO:

1. Koo VJIK. TlonmyXupHbIiA, MOJOXKEHHE MO JIeBOMY Kparo crtpaHunbl. [Ipucouts Y]JIK
aBTOPCKOMY MaTepuaily MOXKHO 371ech: http://teacode.com/online/udc/.

2. @.U.O. asmopa. 1lonyXUpHBIA KypCUB, MOJOKEHHUE HA CTpPAHUIIE— IO MPABOMY Kparo
yepe3 cTpoky nocie kojaa Y K.

3. Ceeoenust 06 asmope. KypcuB, MOJOKEHUE Ha CTPAHUIIC — IO MPABOMY Kparo: ydeHas
CTEIeHb, YUEHOE 3BaHUE, JOJKHOCTh, MECTO PabOThI, TOPOJI, CTPaHA.

4. 3aznasue. IlponricHbIe OYKBBI, TIOTY>KHUPHBIHN, TIOJIOKEHHE TI0 IIEHTPY CTPAHUIIBI.

5. Aunomayus x cmamve. CinoBo «AnHoTarus» (ka3. «Tyiin», anrn. «Abstract»), momy-
YKUPHBII, TOJI0KEHUE 110 LIEHTPY CTPaHUIIbl, Yepe3 CTPOKY Mocie 3arjaBusi. AHHOTaUs opopmIIs-
€TCsl Ha s3bIKE CTaTbM. JlomyckaeTcs 3aMeHa aHHOTalluM Ha SA3BbIKE CTaTbU Ha PE3IOME HaA S3BIKE
cratbu. Tekct anHoTaruu: 500-800 3HaKOB Cc mpobOenaMu, KypCHUB, BHIPABHUBAHHE MO IIMPHHE
CTpaHMIIbI, OTCTYTIBI CJIeBa U cripaBa — 110 2 cM, otcTyn «IlepBoit crpokm» — 1,25,

6. Pestome k cmamve. OdopmiisieTcss Ha IBYyX S3bIKaX, OTIIMYHBIX OT S3bIKA CTATbU, C MEpe-
BOJIOM Ha3BaHUs CTaTbU. TEKCT pe3toMe: KypCUBHBIM, I1OCIIE CIUCKA JIUTEPATYPhI YEPE3 UHTEPBAI,
500-800 3HakoB ¢ mpobenamu, MOJI0KEHHUE TI0 MUPUHE TeKcTa, oTcTy «IlepBoit cTpokm» — 1,25.

7. Kniouegwvie cnosa (ot 5 1o 8). KiroueBsle c10Ba MUILYTCS HA TPEX A3bIKAX, pa3MELAIOTCs
COOTBETCTBEHHO MoJ «AHHOTamue» u «Pestome». @paza «KmroueBbie ciioBay (ka3. «Kint cezmep,
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anri1. «Key words»): Moy XKUpHBINA, OTCTYIIBI CJI€Ba M CIIpaBa — 10 2 ¢M, mociie ¢pas3bl CTABUTCS
nBoeroune. CamMu KITIOYEBBIC CIIOBA yKa3bIBalOTCs mocie (paspl «KirodeBbie cloBa» B TOU ke
CTpOKE, uepe3 3aIsiTylo.

8. OcnosHou mexkcm NENNATCS HA CIEAYIOLUE pa3ieibl:

1) Bseoenue (ka3 — Kipicne, auri. — Introduction).

2) Mamepuanvt u memoowvt (ka3. — Marepuangap MeH oiicrep, anria. — Materials and
Methods).

3) Pezynomamut (ka3. — Hotkenep, anri. — Results).

4) Obcyacoenue (ka3. — Tankeiaay, anri. — Discussion).

5) Buisoowr (ka3. — KopbsiThiHabl, anri. — Conclusions).

6) bracooaprnocmu (ka3. — Pusambuiblk OLIIipy, aHriL. — Appreciation).

Paszoenvt 3 u 4 Moryt 00beIUHATHCA, pa3ies 6 — 10 HEOOXOIMMOCTH.

Pazoenvt cmamvu nomKHBI OBITH MPOHYMEPOBAHBI, HEOOXOAMMO HYMEpPOBATh apaOCKUMH
mudppamu 6e3 Touku. OgopmieHre 3arooBKOB pazzaenoB — mpudt Times New Roman, paszmep
mpudTa — 12, MOMy>KUPHBINA, TOJT0KEHUE T10 JICBOMY KpParo CTPAHUIIHI.

[Ipu BeIIENCHUH B TEKCTE OTIEIHHBIX TYHKTOB MU CIUCKOB CJEIyeT HCIOIh30BaTh TOJIBKO
apabckue nudpol.

9. Cnucok numepamypul (ka3. — Odebuemmep mizimi, auri. — References).Cnucok yimrepa-
TYpbI IPUBOAMUTCA B KOHIIE CTaThU U o3ariaBiuBaetcs «Crnucok aurepatypbh» — mpudt Times New
Roman, pasmep mpudra — 12, momyxxupnsiii, orctyn «IlepBoii ctpoku» — 1,25.

Caenenus 00 HCTOYHUKAX CIIEAYET pacroiaraTh B MOPSIKE MOSIBICHUS CCHUIOK HA UCTOYHH-
KM B TEKCTe, HyMepoBaTh apadckumu nudpamu 6e3 Touku, pazmep mpudta — 11, orcryn «IlepBoit
ctpokm» —1,25 cM. CChUTKH Ha HCIONH30BAHHBIE MCTOYHUKH CIEAYET MPUBOJIUTH B KBAJAPaTHBIX
ckoOkax. bubnmorpaduueckas 3anmuch BBITIOIHICTCS Ha SI3bIKE OPUTHUHATIA.

BrixogHbie TaHHBIC KHUZ 00SI3aTEIBHO BKIIIOYAOT: (JaMIIIHMIO aBTOpa (aBTOPOB), MHUITUAIBI,
Ha3BaHUE, MECTO W3JaHUA, U3JATEIbCTBO, roj u3naHus, ctpaHuubl. Hanmpumep: CemenoB B.B.
@unocodust: uror TeicsyeneTuid. @unocodcekas neuxonorus. — Iymmuo: ITHI PAH, 2000. — C.
60-65.

BoixonHble TaHHBIE cmamell U3 JHCYPHAN08 U NePUOOUYECKUX U30aHUll yKa3bIBAIOTCS B
CIIeyIoIeM Mopsiyike: ¢paMuiIns aBTopa (aBTOpPOB), MHUIMAIIBI, HA3BaHUE CTaThH, Ha3BaHHUE JKypHa-
7a, roJ, HoMep u3faHud, ctpanunsl. Hampumep: ['omy6koB E.Il. MapkeTHHr Kak KOHIETLHUS PbI-
HOYHOTO yripaBieHus / Mapkerunr B Poccun u 3a pyoexxom. — 2001. — Ne 1. — C. 89-104.

BrixogHble NaHHBIE COOPHUKOG YKA3BIBAIOTCS B CIEAYIOIIEM Topsake: (amuimus aBTopa
(aBTOpOB), MHUIMABI, HA3BaHUE CTaThH, HA3BaHUE COOPHUKA, IO U3JaHus, cTpaHuIbl. Hampumep:
3umuH A.W. BnusiHMe cocTaBa TOITUBHBIX 3MYJIBCHI Ha KOHIICHTPAIIUIO OKCHJIOB a30Ta U CEPHI B
BBIOpOCAX MPOMBIIIJIEHHBIX KOTENbHBIX // DKOIOTHYecKas 3alluTa roOpoIoB: T€3. HOKJ. Hay4.-TeXH.
koH(. — M.: Hayka, 1996. — C. 77-79.

BrIxoaHbIe TaHHBIE 21eKMPOHHBIX pecypco8 collepKaT HHPopMaIio 00 aBTope, Ha3BaHUH,
JaTe W MeCTe W3JaHUs WM MyONMKaluu, TaKKe YyKa3blBaeTcs WH(GOPMAIMOHHBIA HOCUTENb,
CUCTEMHBIE TpeOOBaHUs, PEXKUM JOCTyna (K MHTEpHET-pecypcaM) (XyIoKeCTBEHHAs dHITUKIIONE-
sl 3apyOeKHOT0 KIACCHYECKOTO HMCKYCCTBa [DNEKTPOHHBIA pecypc]. — DIEKTPOH. TEKCTOBBIE,
rpad., 3B. 1aH. U npukiagHas nporp. (546 M6). — M.: bonbmas Poc. sanukn. [u ap.], 1996. — 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cuctem. TpeboBanus: [1K 486 nwnu
BeImie; 8 MO O3Y; Windows 95 nim HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuc-
KoBoJI; 16 OuT. 3B.kapra; mblib; Faulkner, A., Thomas, P. [TpoBoauMbIe MOIB30BATEISIMU UCCIIEIO-
BaHMS WM JOKa3aTellbHas MeIUIMHA [DNeKTpoHHBI pecypc] // O030p COBpEeMEHHOW TMCUXUATPHU:
aeKTpoHHbBIN xypHaL. — 2002. — Bein. 16. — Pexxum noctyma: http://www.psyobsor.org).

10. Ogpopmnenue madbauy. Kaxngas Tabnuma Jo/DKHA OBITH IMPOHYMEpPOBaHA W HMETh
3arojoBoK. Homep TaGuuIiel U 3arojloBOK pasmeriarorcs Haja Tabnuuneid. Homep odopmisercs kak
«Tabnuya 1» («Kecme I», «Table 1»), crunp mpudra — KypCHBHBIA. 3aroloBOK TaOJHUIIBI
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pasmeraercs uepes tupe, mpudt — Times New Roman, pasmep — 11, 1Mo HeHTpY CTpaHHIIBI, CTHIIb
mpudra — oObuHbIA. [lonokeHHe TekcTa B TaOmuie 1o JieBoMy kparo, mpudr — Times New
Roman, pasmep — 11.

11. Oghopmrenue epagpuueckux mamepuanos. I'padudeckne MaTepuanbl JOJDKHBI OBITh
MOATOTOBJICHBI ¢ ToMoIbo Tporpamm «Microsoft Graph» wm «Excel» 06e3 ucmonp3oBaHus
CKaHHPOBAHUSI.

['padpraeckue 0OBEKTHI JOMKHBI OBITH B BUJIE PUCYHKA MJIA CTPYIIITUPOBAHHBIX 0OHEKTOB.

I'paduueckue 0OBEKTHI HE JOKHBI BRIXOJUTDH 32 MPEAEIbI IMOJIeH CTPaHULBI U MPEBHIIIATH
OJIHY CTpaHHMILY.

Kax b1t 00beKT 10KEeH OBITh TPOHYMEPOBaH M UMETh 3arojoBok. Homep o0bekTa u 3aro-
JIOBOK pasmemnaroTcst moa oobekrom. Homep opopmisieres kak «Pucynok 1» («Cypem 1», «Picture
1»), mpudpt — Times New Roman, xypcus, pazmep — 11, monoxkeHne TeKcTa Ha CTpaHHIE 10
neHtpy. Jamee cnemyer HasBanue, mpudt — Times New Roman, pasmep — 11, cruns mpudra -
OOBIUHBIH.

12. Ogopmnenue gopmynr. Matematudeckue (Hopmysbl 0GOPMISIIOTCS dYepe3 peaaKkTop
dopmyn «Microsoft Equation». VIx Hymepanus npocTaBiseTcs ¢ MpaBoil CTOPOHBI B ckoOkax. [lpu
0071b1110M uKcie GopMysT peKOMEHAYETCs X He3aBUCHMas HyMepalus o KaKI0oMY paszeny.

13. K cmamve 06513amenvHo npuiazaiomesi:

— cBeZleHUs 00 aBTope (Ha TpeX s3bIKax): haMuiIus, UMs, OTYECTBO, yUCHAs CTETICHb, YUEHOE
3BaHUE, JOJDKHOCTh, MECTO Pa0bOTHI (Ha3BaHUE By3a, OpraHU3alum, QakyabTeT, Kadeapa), padounit
1 MOOWJIBHBIN Tee(OHBI,

— pelieH3us KaHAMaTa Wik JOKTopa HayK, qokropa PhD (st aBTopoB O3 y4eHol CTeneHn).

Peoaxyus ne necem 00s3amensbcme no peyeH3upo8aHuro 6cex NOCMynanuwux Mamepuanlos u
He cmynaem 6 OUCKYCCUIO C ABMOPAMU OMKIOHEHHbIX MAMEPUAILOs.

MHeHne aBTOpPOB HE Bcerja OTpakKaeT TOYKY 3pEHUsl peJakuuu. 3a JIOCTOBEPHOCTH
MPEOCTaBICHHBIX MaTepPHajiOB OTBETCTBEHHOCTh HeceT aBTop. Ilpu mepemeuarke marepuasoB
CCBUIKA Ha KypHas 00s13aTeNbHa.

ITo Bcem BompocaM npueMa 1 my0IMKAIMK cTaTeil 00pamiaThes Mo agpecy:

Pecny6nuka Kazaxcran, 110000, r. Kocranai, yn. baiitypceiHosa, 47
HAO «KocraHnaiickuii perioHaJIbHbII1 YHUBEPCUTET
umenu Axmert baiitypesinynsn»» MOH PK
BUH 200740006481, BUK KCIBKZKX
NHNK KZ398562203108711441 B AO «bauk Lentp Kpenur»

Pecrybnuka Kazaxcran, 110000, r. Kocranaii, yn. baiitypceiHoBa, 47

Ne007 xa6. Ten.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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INFORMATION FOR AUTHORS

The journal «KMPI Zharshysy» is responsible for publishing the articles with original
content on the results of research in the fields of pedagogical, social-humanitarian, physical and
mathematical, technical, biological, chemical-technological, economical sciences, and ecology,
international scientific relationships and etc. which were not printed previously.

The decision to publish an article is considered by the editorial board of the journal after
peer review. Rejected articles are not considered again by the editorial board.

Avrticles are published in Kazakh, Russian and English languages.

The journal is published four times a year (January, April, July, October).

A subscription to the journal can be obtained at any post office of JSC "Kazpost".
Subscription index 74081.

All submitted manuscripts undergo expert peer review, professional editing, and plagiarism
screening. Final decisions regarding publication are made by the journal’s editorial board based on
the results of peer review.

Articles are published under the following sections:

» Education

* Humanities and the Arts

* Natural Sciences

» Engineering and Technology

» Social Sciences

Article requirements:

The volume of the text of the article should be between 15,000 and 60,000 signs, including
spaces and footnotes (from 0,3 to 1,5 printed page, i.e. 5-24 pages).

Technical requirements for the decoration of the text:

Font: Times New Roman, size — 12, alignment — width of the page.

Field: on 2 cm from all directions.

Line spacing: single.

Spacing between paragraphs «Before» — no, «After» — no.

Indentation of "The first line"- 1,25.

Text: one column on the page.

The first (titular) page of the article must include the following information:

1. UDC code. Boldface, position on the left side of the page. Assign the UDC to copyright
material can be available here: http://teacode.com/online/udc/.

2. Full name of the author. Bold italic, position on the right edge of the page through the line
after the UDC code.

3. Information about authors. Font style — italic, position on the right edge of the page:
academic degree, academic title, position, place of work, city, country.

4. Title. Uppercase letters, bold, position — at the center of the page.

5. Abstract to the article. The word «Abstract» (kaz. «Tyitiny», rus. « Aunoranus»), boldface,
position — at the center of the page, in a line after the title. Abstract is made in the language of the
article. It is possible to replace the abstract on the language of the article to the summary on the
language of the article. Text of abstract: 500-800 signs including spaces, italics, position — the
width of text, indents on the left and right — 2 cm, indentation of “the first line™ — 1.25.

6. Summary of the article. It is made out in two languages differ from the language of the
article, with the translation of the title of the article. Text of summary: italic, after references, 500—
800 signs including spaces, alignment — the width of page, indentation of "the first line" — 1.25.

7. Key words (from 5 to 8). Key words are written in three languages, are located
accordingly under the «Abstract» and «Summary». The phrase «Key words» (kaz. «Kinr cezaep»,
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rus. «Kimrouessie cioBa»): boldface, indents on the left and right — 2 cm, after the phrase there is a
colon. Key words are written after the phrase "Key words" in the same line, separated by a comma.

8. Main text of the articleconsists of the following parts:

1) Introduction (kaz. — Kipicrne, rus. — BBenenue).

2) Materials and Methods (kaz. — Matepuangap MeH aaicrep, rus. — Marepuaiabl © METO/IBI).

3) Results (kaz. — Hotmxenep, rus. — Pesynbrarsr).

4) Discussion (kaz. — Tankpuiay, rus. — O6¢cysxaeHue).

5) Conclusions (kaz. — KopbITbIH B, FUS. — BBIBO/IBI).

6) Appreciation (kaz. — Pusamsuisik 6inaipy, rus. — baaromapaoctn).

Parts 3 and 4 may be combined, part 6 — if it is necessary.

Parts of the article should be numbered, Arabic numerals without a dot. Headings of parts —
font Times New Roman, size — 12, boldface, position on the left side of the page.

While highlighting only Arabic numerals should be used in the text of selected items or lists.

9. References (kaz. — Odebuemmep misimi, rus. — Cnucox rumepamypst). References should
be listed at the end of the article and headlined as «References» —font Times New Roman, font size
— 12, boldface, indent 1.25.

Information about the sources should be arranged in order of appearance of references to
sources in the text, and numbered in Arabic numerals without a dot, font size — 11, indent 1.25 cm.
References to the sources used should be given in square brackets. Bibliographic record is made in
language of the original source.

Output data of books must include: surname of the author (authors), initials, name, place of
publication, publisher, year of publication, number of pages. For example: Cemenos, B.B.
®dunocodus: uror teicsuenetnii. Punocodekas ncuxonorus. — [Mymmuo: [THIIPAH, 2000. — P.
60-65.

Output data of articles from journals and periodicals must include: surname of the author
(authors), initials, title of the article, title of the journal, year, number of publication, number of
pages. For example: Tony6koB E.Il. MapkeTHHr KakK KOHIICHIHS PBIHOYHOTO YIIpaBICHUS //
Mapxkerunr B Poccun u 3apyoexom. — 2001. — Ne 1. — P. 89-104.

Output data of collections is indicated in the following order: surname of the author
(authors), initials, title of the article, title of the collection, year of publication, number of pages. For
example: 3umun A.W. BiusHue coctaBa TOIUIMBHBIX 3MYJIbCHI Ha KOHIIEHTPAIIMIO OKCH/IOB a30Ta U
cepbl B BBIOpOCax MPOMBIIIJICHHBIX KOTEIBHBIX // DKOJOrMYecKas 3alluTa TOPOAOB: TE3. IOKI.
Hay4.-TexH. KoH}. — M.: Hayka, 1996. — P. 77-79.

Output data of electronic resources provides information about the author, title, date and
place of edition, or publication, also indicates the information carrier, system requirements, access
mode (to the Internet resources) (XymoskecTBEeHHAss SHIMKIIONEIAMS 3apyOCIKHOTO KIACCHUYECKOTO
HCKyCCTBA [DIEKTpOHHBIN pecypce]. — DIEeKTPOH. TeKCTOBBIC, rpad., 3B.JaH. W MPUKIAJHAS IPOTD.
(546 M0). — M.: bonbras Poc. sunuki. [u ap.], 1996. — 1 anextpon. ont. auck (CD-ROM) + pyk.
[MTonw3oBarenst (1 C.). — Cucrem. tpeboBanus: 1K 486 unm Beime; 8 M6 O3Y; Windows 95 win
HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuckoBox; 16 OuT. 3B.KapTa; MBIIIb;
Faulkner, A., Thomas, P. IIpoBoguMbIic MOJB30BATEAAMH HCCICIOBAHHS W JOKa3aTeabHass MEIU-
1uHa [DnekTpoHHBIH pecypc] // O630p cOBpeMEHHOM MCUXUATPUU: AIEKTPOHHBIN KypHai. — 2002.
— Brim. 16. — Pesxxum mpoctyna: http://www.psyobsor.org).

10. Design of tables. Each table should be numbered and titled. Table number and heading
are placed above the table. Number is issued as «Table 1» («Kecme 1», «Tabnuya I»), font style —
italic. Table heading is placed by a dash, font — Times New Roman, size — 11, font style — regular,
at the center of the page. The position of the text in the table — to the left, the font — Times New
Roman, size — 11.

11. Design of graphic materials. Graphic materials should be prepared by using the
programs «Microsoft Graph» or «Excel» without scanning.

Graphical objects should be presented as a picture or grouped objects.
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Graphical objects should not extend beyond the page margins, and have no more than one
page.

Each object must be numbered and titled. Number of the object and title are placed under the
object. Number is presented as «Picture 1» («Cypem I», «Pucynox 1»), the font — Times New
Roman, italic, size — 11, position of the text-at the center of the page. Then, the title — the font —
Times New Roman, size — 11, font style — regular.

12. Design of formulas. Mathematical formulas are made through the «Microsoft Equation»
formula editor. The numbering is affixed to the right in brackets. If there is a large number of
formulas it will be recommended their independent numbering for each section.

13. The article must have:

- information about the author: surname,name, patronymic, academic degree,academic title,
position, place of work (name of institution, organization, faculty, department), office and mobile
phone numbers;

- review of the candidate or doctor of sciences, PhD doctors (for authors without scientific
degree).

Editors are not liable for reviewing all incoming materials and do not enter into a
discussion with the authors of rejected materials.

The views expressed by the authors do not necessarily reflect those of the editorial board.
The author(s) shall responsible for the accuracy of the submitted materials. Reprinting of materials
is permitted only with appropriate reference to the journal.

On all questions of reception and publication of articles contact us at:

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47
NLC «Akhmet Baitursynuly Kostanay Regional University» MES RK
BIN 200740006481 BIC KCIBKZKX
1IC KCJBKZKX AO «BankCentrCredit»

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47

office Ne0Q07. Tel.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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