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OPTIMIZATION OF ANESTHESIOLOGY AND RESUSCITATION CARE FOR PATIENTS
WITH PNEUMONIA IN THE INTENSIVE CARE UNIT
OF A MULTIDISCIPLINARY HOSPITAL

Mirsaliyev M., Tulekhanova S., Jarkenbekova D., Alpysbayev A., Satkymbayeva A.
City Clinical Hospital No. 1, Almaty, Kazakhstan

Introduction. Pneumonia complicated by acute hypoxemic respiratory failure isa common reason for intensive careand
frequently requires escalation of respiratory support. The clinical effectiveness of high-flow oxygen therapy (HFOT)
depends notonly ondeviceavailability but also on correct setup, titration, monitoring, and timely recognition of treatment
failure.

Objective. To evaluate changes in selected clinical and operational indicators of HFOT after implementation of a
standardizedtraining program for medical staff in a multidisciplinary intensive care unit.

Materials and Methods. A single-center before-and-after quality improvement study was conducted over six months.
The source manuscript reports 100 patients requiring HFOT. Twenty nursesand 10 physicians completed theoretical and
hands-ontraining. Baseline indicators were recorded during the first three months and reassessed during the subsequent
three months. Outcomes included achievement of SpO, >92%, respiratory rate <25 breaths/min, need for intubation,
patient-reported discomfort, and incorrect HFOT parameter settings.

Results. After staff training, the proportion of patients achieving SpO, >92% increased from 70% to 95%, and the
proportionwitha respiratory rate <25 breaths/min increased from 65%to 90%. The reported need for intubation decreased
from 30%to 10%, patient-reported discomfort from 40%to 15%, and incorrect parameter settings from 50% to 5%.
Discussion. The direction and magnitude of the observed changes are consistent with better standardization of HFOT
delivery aftertraining. However, the uncontrolled before-and-after design, absence of detailed case-mix data, and lack of
exactpre-and post-training cohort denominators limit causal interpretation.

Conclusion. Structured multidisciplinary training was associated with improvement in both patient-related and process
indicators of HFOT. Prospective studies with predefined eligibility criteria, patient-level data, appropriate comparative
statistics, andadjustmentfor clinical severity are needed to confirm the effect.

Keywords. pneumonia; intensive care unit; high-flow oxygen therapy; high-flow nasal cannula; respiratory support; staff
training; quality improvement.

OIITUMUBALA AHECTESHOHOFO-PEAHI/IMAHI/IOHHOPT [HOMOIIU ITAITMEHTAM C
[NHEBMOHUMEN B OTAEJIEHUN PEAHUMALIM MHOI' OITPO®UIJIBHOI'O
CTAIIMOHAPA

MupcammeBM., Tynexanosa C., [I:kapkenoexoBa Jl., AimbicOaeB A., CaTkpiM0aeBa A.
Topoockas knunuueckas 6omwHuya Nel, Anmamut, Kazaxcman

Beenenmne. [ITHeBMOHNS, OCITOKHEHHAS O CTPOM TMIIOKCEMUYECKOM IbIXaT eI bHOM HEJI0 CTATOUYHOCTBI0, OCTAETCSl OJHON U3
YaCThIX IPUYMH UHTEHCUBHOH Tepaluu U HepeaKo TpedyeT dCKallaliy PeCIUPaTOpHON Mo Aaep K. D HhEeKTUBHOCTh
BBICOKOMOTOYHOM okcureHotepamu (BIIOT) ompenensercss He TOJIBKO JOCTYMHOCTBIO OOOpYIOBaHUS, HO H
MIpaBUWJIBHOCTBIO €r0 HACTPOMKHM, TUTPOBAaHWA NapaMeTpOB, MOHUTOPHHIA W CBOEBPEMEHHOIO pacCIO3HABAHUA
Hed (PheKTUBHOCTH TEpaTTUH.

Heab. OueHnTs N3MEHEHNS OTAEIBHBIX KIMHMYECKUX M OPTa HU3AIMOHHBIX TokazaTteseit mpumenernst BIIOT mocre
BHEJPECHHUS CTaHIapTU3UPOBAHHON MPOTPaMMbl O0YYEHHS] MEIMLMHCKOrO MEpPCOHaNla B OTIEICHHH HHTESHCHUBHOU
Tepanuu MHOTONPOUIEHOTO CTAI[OHAPA.

MaTtepuaJjibl 4 MeToAbI. [IpoBeIeHO OTHOLIEHTPOBOE HCCIIEIOBAHNE KauecTBa MEAUIMHCKON OMOIIHN IO CXEMeE «JI0-
TIOCIIE» TP OIOJDKUTEIIEHO CTHIO IIIECTh MecsIIeB. B nexomHoi pykomrcn ykaszans! 1 00 marueHToB, KOTOpeIM TpeboBajiach
BIIOT. O6yuenue nponun 20 menunuHcKux cectep u 10 Bpadei; mporpamma BKIIOYaNa TEOPETHIECKYIO U
MPaKTHYECKYIO MOATOTOBKY. ICX0THBIC TOKAa3aTe) M PETUCTPUPOBATH B TEUCHHE TIEPBBIX TPEX MECSAIEB U IOBTOPHO
OIICHUBAIIM B TIOCIISYIONIME TPU Mecsa. AHaIu3upoBain noctwkenne SPO, >92%, yacrory apixanus <25/muH,
HE0OXOIUMOCTh MHTYOALINY, XKaI0ObI Ha AU cKOMBOPT 1 oHOKH Ha cTpoiiky napamerpos BITOT.
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PesyabTathl. [Tociie 06yueHus qo1st maimeHToB ¢ SPO, >92% yeennuunack ¢ 70% 10 95%, a 107151 A LIMEHTOB C
4aCTOTOM IbIXaHusg <25/MuH - ¢ 65% 10 90%. HeoOxomiumocts unTy6ammu cansmiack ¢ 30% o 10%, sxaio0s! Ha
nuckompopr - ¢ 40% 10 15%, 101 HempaBUIIBHBIX HA CTPOEK mapameTpoB - ¢ 50% 1o 5%.

O6cy:xnenue. HampapiaeHHOCTD M BETMYIMHA U3MEHCHHH COTTIACYIOTCS ¢ 00JIee CTaHAap TH3HP OBAHHBIM P UMEHEHHEM
BIIOT nocne oOyyenus nepconaia. Bmecte ¢ TeM HEKOHTPOIMPYEMBIHA TU3alH «10 -I0CIIe», OTCYTCTBHE MOAPOOHBIX
NaHHBIX O CTPYKTYpE CpaBHUBAaeMbIX KOTOPT M TOYHBIX YMCIEHHOCTAX IPYNI OIPaHUYMBAIOT IPHUUMHHYIO
HUHTEPIIPETalMIO pe3yIbTaTOB.

3akmoyenue. CTaHIapTU3MPOBAHHO € MEXKITPOdeccnoHaTbHOE 0 0ydeHne OBLIO CBA3aHO C YITYUIIIEHUEM KITHHHUIECKUX U
npoueccHeix nmokazatesneid BIIOT. st moarBepknenus s¢pdexra HeoOXOMMBbI POCIEKTUBHBIE UCCIIEIOBAHNS C
3apaHee ONpeNeJCHHPIMA KPHUTEPHSIMU BKIIOYEHUS, aHAJIM30M WHAMBHIYaJTbHBIX NAaHHBIX U CTATUCTUYCCKUMA
METO/1aMH, COOTBETCTBY IOILIMMH THUITY HCX OZIOB.

KnroueBble cioBa. THEBMOHHUS; OTAENEHHE WHTEHCHBHOM TepamMy; BBICOKOIOTOYHAS OKCHIEHOTEparys;
BBICOKOIIOTOYHAs Ha 3aJIbHAsI Ka HIOJS; pEeCIIMPaTOpHast IO AIepIKKa; 00 ydeHHe TepCoHala; y1ydIleHre Ka 4ecTRa.

KOTI BEUIH/I AYPYXAHAHBIH KAPKBIH /bl TEPATIUS BOIIMILIECIHIE
[THEBMOHUAMEH AYBIPATBIH HAYKACTAPFA AHECTE3UOJIOT USUIBIK-
PEAHUMAIMSUIBIK KOMEKTI OHTAMJIAHJIBIPY

MupcammeBM., Tyaexanosa C., [I:kapkenoexoBa Jl., Annbic6aeB A., CaTkbiMbaeBa A.
Nl Kananvix knunuxawix aypyxana, Aimamer, Kazaxcman

O3exriJiri. )Kenen runokceMHsUIbIK THIHBIC XKETKUTIKCI3[INIMEH aCKbIHFAH MTHEBMOHHUS KA PKbIHIBI TEPAIHSHBIH KUl
cebenrepiHiH 0ipi 00k Kasa Oepe/ti >koHe PEeCIIMPATOPILIK KOJIIay/bl KY IEUT Y Il Ka KeT eTy1MyMKiH. JKoFapbl aFbIHIIbI
otreri TepanuschHbH (KAOT) THiMaLliri >xaOabIKTBIH KOJDKETIMIUIIriHE FaHA eMec, OHbI JNyphic Oarrayra,
mapamerpiepi TUTpIeyre, MOHUTOP MHTKE )KOHE €eMHIH THIMCI3/IIrH ya KThUIbI TAHYFa J1a OaiiaHbICTHI.

Maxkcatbl. Ken OeiiiH/i cTaMOHAP/BIH Ka PKBIH/BI TEPATTUS 0OJIIMIIIECIHIe MEIHIIMHA KBI3METKEpIICpIHE apHaJFaH
CTaHJapTTAJFaH OKBITY OarnmaprnaMackiH eHrisreHHeH kediH JXAOT kosijgaHyAbIH JKEKeIeTeH KIMHHUKABIK )KOHE
YHBIMIACTHIPYIIBUIBIK KOPCETKIII TEPIHIH ©3repiciH Oaranay.

MaTepuaJizap MeH dicrep. AThl ali 00HBI Oip OPTATBIKTA «IEHIH-KEeHIH» ChI30aChl OO MBIHIIIA MeTUITHATBIK KO MEKTIH
carmachlH j)KaKcapTyFa OaFbITTaliFaH 3epTTey Kyprizunai. bacranker konmxazoama JKAOT kaxet 6onran 100 mammeHt
kepcetinren. 20 meliprep MeH 10 gopirep TEOPHUSIIBIK XKOHE MTPaKTHKAJIBIK OKBITY JaH OTTi. ba CcTanKbl KepceTKitmep
AJIFaIKBI YIII aiiia TipKein, KeJecl Y aiina Kaira 6aramangpr. SPO, >92%-Fa xKeTy, THIHBIC Ty XHUUINHIH <2 5/MaH
00yBL, MHTYOAIMS Ka XETTUTIr, TaI[HEeHTTIH ’ka HChIB3ABIKKA MaFbIMBI xkoHe JKAOT mapamerpriepiH qyphic opHATHAY
SKMUTIr O0arajIaHIbL

Hatukenep. OxpiTynan keidin SPO, >92%-Fa xeTkeH nanueHTrepaiH yieci 70%-nan 95%-Fa, aJ THIHBIC aJTy XKUUTI
<25/muH 6onraHgap by yieci 65%-nan 90%-ra neiiin octi. MaTYOa1ms kaxetriniri 30%-man 10%-Fa, yxa HChI3IBIK
Typansl mareiMaap 40%-man 15%-ra, napamerpnepaikate opHaty 50%-man 5%-ra neiiin ToMeH eI

Tanxkpuiay. bakpuianras e3repicTepiH OaFbITHl MEH KoJieMi KbI3MeTKepiiepAi oKpITynaH keiid JKAOT koinaHyabH
HEFYPJIBIM CTaHAApTTATFAHBIH KepceTell. Ajaiina 6akpuiay TOOBI JKOK <«ICHiH-KeHiH» Tn3aWHbI, CaJTBICTRIPbUFAH
KOTOpTaNap/AblH KITHHUKAJIBIK KYPBUIBIMBI K9HE OJIap/IbIH HAKTHI CaHBI TYPAJIbl aKIapaTThIH KETKUTIKCI3Ir ceber-
caaapibIK KOPBITHIH/IBI dKacayFa My MKIiH/TIK OepMeHIi.

Kopsoithinabl. CTanaaprraiFad moHapaibiK OKpITY JKAOT-ThIH KIMHUKAJBIK )KOHE YIEPICTIK KOPCETKIIITEPIHH
KaKcapybIMEeH 0aMTaHpICTHI 00JIIBI. Ocep/Ii pacray YIIIH aliIbH aJia a HIKTAJFaH IPIKTey KpUTEepHIIepi, Ma IMeHT
JEHTeHIHEeri AepeKTep JKOHEe HOTWKEICPAIH TYpPiHE COMKEC CTaTHCTUKANBIK TaJliay KOJIJAHBUIATHIH PO CHIEKTHBTI
3epTTeyiep Kaxer.

Ty#inai ce3mep: THEBMOHUS, Ka PKBIH/IbI TEPATMs 0©JTIMIIEC]; YKOFAPhI a FHIH/IBI OTTET] TEPAIUACHL, JKOFAPbI a FhIH/IbI
Ha3aJIb/Ibl KAHIOJS; PECITUPaTOPITBIK KOJIIAY; IEPCOHAIIBI OKBITY; CallaHbl XKaKcapTy

INTRODUCTION Key components of intensive respiratory and

Pneumonia, includingcommunity-acquired and
hospital-acquired forms, is a major cause of
acute respiratory deterioration in intensive care
and may be complicated by respiratory failure
and sepsis [1]. For patients who progress to
severe hypoxemia, respiratory support must be
individualized and escalated according to
clinical response.

resuscitation care in severe pneumonia include
lung-protective ventilation with low tidal
volumes and limitation of plateau pressure [2],
the use of high-flow nasal oxygen or non-
invasive ventilation in selected patients with
hypoxemia [3], and prone positioning in severe
acute respiratory distress syndrome (ARDS)
[4]. Sedation should preserve comfort without
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unnecessarily  suppressing  spontaneous
breathing [5]; agents that allow lighter, more
controllable sedation may be useful when
clinically appropriate [6]. Hemodynamic
stabilization in septic pneumonia requires
attention to perfusion targets [7], while fluid
balance, early mobilization, and nutritional
supportarealso relevantto recovery[15,18,24],
(81, [9].

High-flow therapy (HFT) delivers heated and
humidified gas at flow rates that exceed those
used in conventional oxygen systems. Terms
such as high-flow nasal cannula (HFNC), high-
flow nasal oxygen (HFNO), and high-flow
oxygen therapy (HFOT) are often used
interchangeably, although HFT is a broader
technical term [10]. The technology has
evolved from early high-flow systems into a
widely used form of respiratory support [11],
and its current clinical role includes both
practical delivery considerations and a range of
applications in acute respiratory and critical
care [12].

HFENC is generally delivered through a flow
generator, an air-oxygen blender, an active
heated humidifier, heated tubing, and wide-
bore nasal prongs. Its physiological effects are
related to washout of upper-airway dead space,
reduction of respiratory effort, generation of a
modest positive end-expiratory pressure, and
changes in tidal and end-expiratory lung
volumes. By reducing rebreathing and
improving the effective inspired gas mixture,
high-flow delivery may improve oxygenation
[14]. Positive pressure and high flow can also
reduce nasopharyngeal resistance [15], while
the degree of end-expiratory pressure varies
with flow, interface fit, and whether the mouth
is open or closed [16]. Heated humidification
improves mucosal tolerance and may facilitate
prolonged use of therapy [17]. In acute
hypoxemic  respiratory  failure, these
mechanisms can improve oxygen delivery and
reduce respiratory workload [18].

Study rationale and objective

The clinical benefit of HFOT depends on
consistent bedside implementation: correct
device assembly, appropriate flow and FiO,
titration, monitoring of respiratory status, and
timely escalation when treatment is failing. The

practical contribution of this study is the
simultaneous evaluation of patient-related and
process indicators before and after a
standardized staff-training program in a real-
world multidisciplinary ICU. The objective was
to assess whether the training intervention was
associated with improved oxygenation and
respiratory rate, lower intubation frequency,
greater patient comfort, and fewer incorrect
HFOT settings.

MATERIALS AND METHODS

Study design and setting

A single-center before-and-after quality
improvement study was conducted in the
intensive care unit of a multidisciplinary
hospital over a six-month period. Baseline
performance was recorded during the first three
months, followed by a structured educational
intervention for staff and reassessment during
the subsequent three months.

Participants and clinical context

A total of 100 patients who required HFOT
were included during the six-month study
period. The training intervention involved 20
nurses and 10 physicians working in the ICU.
The available study documentation did not
specify the exactnumbers of patients in the pre-
and post-training periods, detailed inclusion
and exclusion criteria, or baseline clinical
characteristics; therefore, subgroup and risk-
adjusted analyses were not performed.
Training intervention

The intervention combined theoretical
instruction with hands-on training. The

curriculum covered indications and
contraindications  for HFOT; device
preparation; initial parameter selection;

titration of flow and FiO,; humidification and
temperature settings; bedside monitoring;
recognition of treatment success or failure;
prevention of common complications; and
stepwise weaning.

Competency reinforcement

A 10-item nurse questionnaire was used as a
structured teaching aid. It addressed indications
and contraindications, device preparation,
initial settings, target oxygenation, monitoring,
criteria of effectiveness, potential
complications, and weaning. The questionnaire
was used to reinforce a common bedside
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algorithm rather than as a validated
psychometric instrument.

Outcomes and data collection

Five clinical and operational indicators were
compared between the pre- and post-training
periods: (1) proportion of patients achieving
SpO, >92%; (2) proportion with respiratory
rate <25 breaths/min; (3) need for endotracheal
intubation; (4) patient-reported discomfort
during HFOT; and (5) incorrect device
parameter settings.

Statistical approach

Outcomes were summarized as percentages for
the pre- and post-training periods. The original
statistical analysis reported p-values from a
paired t-test. Because the evaluated outcomes
are categorical proportions and patient-level
pairing and exact phase-specific denominators
were not available for independent reanalysis,
the reported p-values were retained as source
data but were not used as the sole basis for
causal inference. Interpretation therefore
emphasizes the direction and magnitude of
descriptive changes.

Ethical considerations

This work was conducted as an institutional
quality-improvement  project aimed at
standardizing high-flow oxygen therapy in
routine intensive care practice. The analysis
used routinely collected, de-identified clinical
and operational data. No experimental patient-
level interventions or procedures beyond
standard clinical care were introduced. Under
the institutional framework applicable to this
quality-improvement activity, separate ethics
committee approval and individual informed

consent were not required. Patient
confidentiality was maintained throughout the
project.

RESULTS

Clinical and process indicators

All five indicators changed in a favorable
direction after implementation of the staff-
training program. The proportion of patients
achieving SpO, >92% increased from 70% to
95%, while the proportion with a respiratory
rate <25 breaths/min increased from 65% to
90%. The reported need for intubation
decreased from 30% to 10%, patient-reported
discomfort from 40% to 15%, and incorrect
HFOT parameter settings from 50% to 5%.

Table 1 - Key clinicaland operational indicators before and after staff training

Indicator Before training (%6) After training (%0)

Patients achievingSp0,>92% 70% 95%
Patients with RR <25 breaths/min 65% 90%
Need forintubation 30% 10%
Patient-reported discomfort 40% 15%
Incorrectparameter settings 50% 5%

The original analysis reported p<0.001 for
SpO; >92% and respiratory rate <25
breaths/min, p=0.002 for need for intubation,
p=0.003 for patient-reported discomfort, and
p<0.001 for incorrect parameter settings.

Because these outcomes are proportions and
patient-level paired data were not available,
the p-values should be interpreted cautiously.
The main pre- and post-training changes are
shown graphically in Figures 1-3.
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Figure 1 - Proportion of patients achieving the oxygenationtarget (SpO,>92%) and respiratory-rate target
(<25 breaths/min) before and a fter staff training
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Figure 2 - Need for intubation and patient-reported discomfort before and after staff training
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Figure 3 - Frequency of incorrect HFOT parameter settings beforeand after stafftraining

DISCUSSION

The observed changes suggest that a
standardized trainingprogram may improve the
consistency with which HFOT is delivered and
monitored. This interpretation is clinically
plausible because the effectiveness of high-
flow support depends on appropriate patient
selection, correct settings, and timely
recognition of deterioration. Earlier high-flow
evidence includes the FLORALI trial and
reports of improved comfort and respiratory
parameters in acute hypoxemic respiratory
failure [19]. Subsequent comparative studies
cited in the article likewise emphasize the role
of HFNC asan alternative to other non-invasive
support strategies in selected patients [20,21].
HFNC is often better tolerated than mask-based
non-invasive ventilation, although the choice of
modality must remain individualized and
should account for respiratory mechanics, gas
exchange, airway protection, and the resources
required for close monitoring [22]. The
manuscript also discusses high-flow support
during preoxygenation before intubation [23]
and compares it with other preoxygenation
strategies [24]. These observations reinforce a
central point of the present quality-
improvement intervention: training must

include not only device operation but also
explicit thresholds for escalation.

The evidence cited in the article includes trials
and guidelines addressing acute hypoxemic
respiratory failure and severe pneumonia
[25,26]. Systematic and comparative evidence
has also evaluated HFNC against conventional
oxygen therapy and non-invasive ventilation
[27,28], while physiological reviews describe
mechanisms that may explain improved
tolerance and oxygenation [29]. During the
COVID-19 pandemic, high-flow therapy was
widely used for severe viral pneumonia,
highlighting the importance of structured
monitoring and timely escalation when
treatment fails [30]. Failure of non-invasive
respiratory supportremainsclinically important
because delayed intubation in a deteriorating
patient may worsen risk [31].

Guidance cited in the article supports
HFNC/HFOT for selected patients with acute
hypoxemic respiratory failure and emphasizes
close monitoring [32]. The ERS guideline
specifically addresses high-flow nasal cannula
use in acute respiratory failure and the need for
protocolized escalation [33]. Structured
competency  assessment and  refresher
education may also support more consistent
bedside implementation of HFOT [34].
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The practical strength of this study is that it
assesses both patient-centered outcomes
(oxygenation, respiratory rate, intubation, and
comfort) and a process measure (incorrect
parameter settings) within the same
implementation project. The marked reduction
in incorrect settings is particularly relevant
because it is the outcome most directly linked
to the training intervention. Improvements in
intubation frequency and physiological targets
are more clinically important but are also more
vulnerable to differences in disease severity,
case mix, concurrent treatment, and secular
changes between the two observation periods.
Several limitations  materially  affect
interpretation. First, the study used an
uncontrolled before-and-after design, so the
observed changes cannot be attributed to
training alone. Second, exact pre- and post-
training patient denominators and detailed
baseline characteristics were not available,
which prevents assessment of comparability
between periods. Third, the reported statistical
test could not be independently verified from
patient-level data. Fourth, the study did not
report predefined inclusion and exclusion
criteria, mortality, ICU length of stay, or
detailed treatment-failure criteria. Finally, the
single-center setting limits generalizability.
These limitations do not negate the quality-
improvementsignal, butthey definethe level of
inference that is scientifically defensible. The
results support implementation feasibility and
justify a prospective follow-up study rather
than proving a causal reduction in intubation or
other hard clinical outcomes.

CONCLUSION

Implementation of a structured HFOT training
program for ICU nurses and physicians was
associated with better oxygenation and
respiratory-rate  targets, fewer reported
intubations, improved patient comfort, and a
substantial reduction in incorrect device
settings. The strongest direct signal of the
intervention was the improvement in process
reliability. Because the study was uncontrolled
and the available study documentation does not
contain the patient-level data required for risk
adjustment or robust inferential analysis, the
findings should be interpreted as a quality-
improvement signal rather than proof of
causality. Future prospective work should
predefine eligibility criteria, document baseline
severity and cohort denominators, use
appropriate statistical methods, and evaluate
sustainability and patient-centered outcomes.
PRACTICAL RECOMMENDATIONS

* Use a standardized HFOT initiation and
monitoring algorithm in the ICU.

* Provide periodic refresher training and
competency reassessment for nurses and
physicians.

* Document flow, FiO,, respiratory rate, SpO,,
work of breathing, and escalation criteria at
predefined intervals.

» Use structured feedback on device-setting
errors and near-miss events as part of
continuous quality improvement.

» Prospectively collect patient-level data to
evaluate treatment failure, intubation, ICU
length of stay, and mortality.
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ITUKAJBIK acnekTijiep. )KyMbIc KapKbIHABI Tepamnusi OeJiMIIeCiHiH KyHACTIKTI ToxipudbeciHae
KOFaphl arblHABI OTTErl TEPAIUSACHIH KOJIIAHYJBl CTaHIApTTayFa OaFbITTAIFaH MEIUIIMHAIIBIK
KOMEKTIH camnachlH JKaKcapTy >KeHIHAeri imki »o0a menOepinae »xyprizuiai. Tanpay ymiH
KYHJICJTIKT1 KIMHHUKAIBIK MPAaKTUKa OapbhIChIHIA KUHAIFAH HECI3ACHIIPIITEH KIMHUKAIBIK >KOHE
YUBIMAACTHIPYIIBUIBIK JepekTep NakganaHbuiabl. CTaHIAPTTH METUIMHAIBIK KOMEKTCH TBIC
MAIMEeHT JeHIreHiHIeT] SKCTIEPUMEHTTIK apajiacyiap HeMece KOChIMIIIA PICIMIEp KYPTI3UITEH KOK,
OchbI canaHbl )KaKcapTy KoO0achlHA KOJITAHBUIATHIH HHCTUTY ITUOHAIIBIK TOPTIMKE CONKEC ITUKAIIBIK
KOMHTETTIH JKEKe MaKylIJaybl OHE JKEeKe aKMapaTTaHABIPBUIFAH KEIiCiM Tajam eTiiMel
[TarmueHnTTEp MEpEKTEPIHIH KYMUSIIBUIBIFBI )KOOAHBIH OapJIbIK Ke3€HIH/I€ CaKTaJIbl.
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Kapusiiay typanasl Majgimaeme. ABTopiap OyJ1 MaTepHaIbiH OYpBIH KapHsiaHOAFaHbIH KOHE
Oacka 0acmajia KapacThIPbUIMANTBIHBIH MOJIIMICHT1.
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