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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.




O3BMAHMS LodIMORRIS(MR!

Mgsd3osdo LHsGool Fomdmeagbolols bako®ms ©sgoigemn dgdwogyo Fabgdo:

L bAo@os 9bps Fo@dmawyobmm 2 3o@ms@, Gyl ob 0byaoliy® 9bgdbg,odgdooao
LAobos@Bgmo gyamol 1 a390©0bg, 3 13 Logsbol dodibgbs ggenols o LE®0Jmbgdls
doeol L5 06@g@gomols @og0m. 30dmygbgdyemo 3md30y@gageo dBogdo dgbyen ©s oby-
@oliy®gbmgob Gg9dbEgddo - Times New Roman (Kupuumna),boaoem Jodmgagbmgeb @gJl@do
Lako®ms godmgoygbmo AcadNusx. IHogBol bmds — 12. LEsGool msob gbps sbanwgls CD
LEs@oom.

2. LASA00L JMEPEPMds 5O Yoo Fgoygbgl 10 y39MDbY bogergdls ws 20 ag9Mbg dgBb

0@ gO5@@olL ool s Ggboydggools (0byeoliy®, dyligan ©s Jo@myen gbgdbyg) homganom.
3. LAs@0sdo Loko®ms godydogl: bogombol sd@uommds; 3genggol dobsbo; bisggenggo

doboans o 253mygbgdygero Igmnmegdo; Jowgdymmo g gagoo s domo goblbyxs. 9Jldg@modgb-
Ayo babosmol bEs@ogdols Fo@dmoagbolisl s3@m®gdds gbos dogmommb Lsgdldg@modgb@m
3bmggegdols Lobgmds s GomEgbmds; oY@ 0g3oMgdols s wodobgbol Jgmmwagdo (3§ 3539
3950l 30MmMbdgddo).

4. LGOSl mob Pbs osbergl Mgboydg obyeoliy®@, Hylyge s Jodmyga 969Dy
sMobogegd bobggo®o gg9@w@ols JmEgmmdols (bosmsyg®ol, sg@mmdgdols, ©sfglgoyengdols
domomgbom ©s gbs dgoogrgl dgdmgy 3obymuomgdgdl: dobobo, dsbsms ws dgmmegdo,
Ygga9d0 s ©obliggbgdo; BgJb@usm o bsfomo s@ ¢bws ogmlb 15 LE®oJmbbyg bsjengdo)
> boggobdm Lo@dyggdol hodmbomgsgro (key words).

5. gb®oggdo Loko®ms [o@mdmowaobmon bsdgdwo Lobom. yggans 0x3@dyano, dgdo-
X03909@0 s> 30M396G Y0 Inbo3gdgdo ¥bs dgglodsdgomegl BgJl@do dmygeboanl.

6. BOGHOLYOsMgdo 9bes ogml 3mbE@sbEymo; Ly®dsmgdo, bobsbgdo, wosg®sdgdo
- obomoy@gdymo, obmdMomo s Lomobo@m seaomsl holidymo. @gbBagbma®sdgdols
BOAMsbangdo Fo@Imoaobgm 3mbo@oygdo yodmbobymmgdom tiff gm®ds@do. dogHmagm@m-
byg@omgdols Fo@fgdgddo Lododms dogmommm mggms@ol ob mdogd@ogol Lodygsmgdom
35000950L ba@olibo, sbomsagdols dgmgdgols ob 033G 9abs300L dgmmo s s@bodbmm Liy-
om0l bgs s Jggos bofoagdo.

7. Lododgeom 5gBmagdols 2300900 LEsE05T0 s@0obodbgds 0boiosmgbols msbps®mgom,
93beg@ols — giEbomy@o GESbLIM0 3E00m.

8. LASHOSL Mob yYbws shanwgl sgBMMols Jogd asdmygbgdyero Lsdsdyerm s yiEbm-
9@0 dOMIgdol dodenoma®sgoygmo bos (dmam 5-8 Faol Low®dom). sbdsby®o Fymdom
Fomdmpagboan  bodgoma®sgoyge Losdo dogmomgmn xg® Lodsdygarm, dgdwgy gibmgero
530™@950 (23500, 06005 gbo, LEASG00L Lomsy®o, gy@bsgol slbsbgagds, aodmzgdols
s 00, (gao, g9@bsgnol Ne, 30039em0 05 dmgrm a39M©gb0). Jmbma@sgools dgdmbgggsdo
dogmomgmn  2sdmigdol [gmo, saomo o 2390©gd0l Loghmm @omwgbmds. &9JL@Edo
33o005H e ghboggddo 9bos Joymommm s53@mEA0L dglodsdolo N @o@g@s@yg@ol bools
dobggom. dobsbdgfmbogoos, M3 3000 0o Tyodmgdols 9dg@gbo bsfogro ogml 5-6
Jeool Low®dol.

9. LAGOSL Mmob Ybs Sbargl: o) sglgoymgdol ob LodgiEbogdm bgarddwgsby-
ol (odwyobgds, ©sdm{dgoygmo byandm(g@oms ©s dgkoom; &) odgol b3gEzos@mol@ol
sdm{dgogmo Mg3gbbos, MMIgendoz Jomomgdyao 0dbgds Lsgombols @ gogmds, dsbsgols
Lo 3domds, 3g0meEols Lobpmmds, dgogagdols bodgiEbogdm-3@sd@oggeo 360dgbganmds.

10. LEs@ool dmeml bako®ms gggems sgBm@ols bgandm§gds, @mdgamms Homegbmds
o 9bws s@gdo@gdmogls 5-L.

1. @gesdios 0@mggol ggwgdsl dgobfmaml LEs@os. Bgdbdby Igdomds s dg-
X9M90> begds Losgdm@am m@ogobsaols dobgwgom.

12. ogdg9dgmos Mgosdosdo olgmo LEs@ool [omoagbs, Gmdgamoi obsdgkoae
Jodagboano ogm bbgs GgosdiEosdo b a0dmdggybgdgao ogm bbgs aodmzgdgddo.

SMDO 0 0 SMQ oL o S dO LBLEOOHO 0O o SD0OLO O.
@bodbygao Fgbgool o@rgggol dgdmbgggodo bpspogdo oG yobobogngd




GEORGIAN MEDICAL NEWS
No 10 (343) 2023

Coodeporcanue:
Martirosyan T.R.
ON THE RESULTS OF A SYSTEMIC MULTIFACTOR ANALYSIS WITH MATHEMATICAL MODELING OF THE INDICATORS OF
MEDICAL EXPERTISE OF YOUNG MALES WITH SURGICAL DISEASES IN THE REPUBLIC OF ARMENIA.........ccccceeviiiniininnn. 6-13
Hussam S. Ahmed, Nihad N. Hilal, Mohamed G. Zakari.
EVALUATION OF VITAMIN K2 IN PATIENTS WITH TYPE 2 DIABETES MELLITUS ..ot e e eveaennn. 14217

Denis Shiyan, Olga Trach, Liliia Sosonna, Nadiia Yurevych, Ganna Chekhovska, Denys Malieiev, Victoriia Alekseeva, Vitaliy Gargin.
PEDAGOGICAL ASPECTS OF THE IMPACT OF SMOKING ON THE HUMAN BODY BASED ON RADIOGRAPHIC DENSITY
INDICATORS OF MAXILLARY SINUS BONE WALLS.......ouiiitiiiiiiiitiiiieeitseeereeteeesesseeesessesenesseseseessssesensesssesensssnsenee e e e e s e | 8722

Tereza Azatyan.
THE RHEOENCEPHALOGRAPHIC STUDY OF THE INTERHEMISPHERIC ASYMMETRY OF CEREBRAL BLOOD FLOW IN
HEALTHY AND MENTALLY RETARDED CHILDREN. ... oottt snee e e e e e e e eea 00 23727

Asmaa Y Thanoon, Fachaa Azher Al-Mashhadane.
RELATIONSHIP BETWEEN VITAMIN D DEFICIENCY AND CHRONIC PERIODONTITIS......cccooevieieieieiesieseiei e veeen 0. 28232

Maia Ispireli, Irma Buchukuri, Tamar Ebanoidze, Giorgi Durglishvili, Nato Durglishvili, Nana Chkhikvishvili, Leila Beridze.
CORRELATES OF ATOPIC DERMATITIS CHARACTERISTICS IN MILITARY PERSONNEL........cccccoviiivinniiiniciccee e . 33-37

Suhas Ballal, Amandeep Singh, Nimisha Jain, Harsh Bhati, Salahuddin, Devanshu J. Patel.
AN IN-DEPTH ASSESSMENT OF THE TUMOR’S IMPACT ON SARCOPENIA. .........otiiiiicieieeeeeeeeeeteitee e e e eeeeneenn .. 3843

Lilia Robert Mirzoyan, Nara Azat Mkrtchyan, Sergey Nikolay Simonov, Zinaida Tital Jndoyan.
ASSESSMENT OF THE QUALITY OF LIFE AND PREVALENCE OF POSSIBLE OSTEOPOROTIC CHANGES IN POSTMENOPAUSAL
WOMEN IN YEREVAN BASED ON DATA OF THE ECOS-16 QUESTIONNAIRE. ... ...ccccooiiiinininininieecierenenenenenceee e e s ene .. 44249

Alexander Schuh, Inge Unterpaintner, Stefan Sesselmann, Matthias Feyrer, Philipp Koehl.
CUBITAL TUNNEL SYNDROME DUE TO AN INTRANEURAL GANGLION CYST OF THE ULNARNERVE................c.c.o... 50-52

Ahmed Mohammed Ibrahim, Bashar Sh. Mustafa, Fahad A. Jameel.
PREDICTION OF IRON DEFICIENCY IN CHILDREN USING EASY LABORATORY TOOLS........c.oiiiiieeieeececeeeeieieie e e e1e0 2.3 3256

Sharadze D. Z, Abramov A. Yu, Konovalov O.E, Fomina A.V, Generalova Yu.A, Kakabadze E. M, Bokova E. A, Mityushkina T.A,
Korovushkina E.K, Kozlova Z.V, Eliseeva T.A.
THE OCCURRENCE OF SPORTS INJURIES AMONG PRE-ADOLESCENTS .. ..ottt eeeeeeeeeeeeeeeeeeeeereeiee e e e e e e D762

Balasim J. mahmmoed, Nihad N. Hilal, Entedhar R. Sarhat.
EVALUATION OF FETUIN-A LEVEL IN POLYCYSTIC OVARY SYNDROME AND ITS ASSOCIATION WITH ASPROSIN AND SOME

Boldyreva Yu.V, Lebedev I.A, Zakharchuk E.V, Shhepankevich L.A, Tersenov A.O.
THERAPEUTIC USE OF RESVERATROL IN THE TREATMENT OF NEUROLOGICAL AND ENDOCRINOLOGICAL

Suhas Ballal, Nabeel Ahmad, Anand Mohan Jha, Vasundhara Sharma, Rakhi Mishra, Geetika M. Patel.
AN EVALUATION OF ANTIBIOTIC PRESCRIPTION PRACTICES: PERSPECTIVES OF VETERINARY TRAINEES AND PRACTICING

Elguja Ardia, Tamaz Gvenetadze, Teimuraz Gorgodze, Emzar Diasamidze.
CHANGES IN SPERMATOGENESIS AFTER SIMULATED INGUINAL HERNIA REPAIR IN EXPERIMENT......ccccocuvviiiinnininnnn. 78-83

Ioseb Begashvili, Merab Kiladze, George Grigolia.
EFFECT OF INHALED OXYGEN CONCENTRATION ON PULMONARY GAS EXCHANGE DURING OFF-PUMP CORONARY

Saif Aldeen Alkakaee, Jawnaa Khalid Mamdoh.
COQ10 PROVIDES CARDIOPROTECTION AGAINST THE TOXIC EFFECTS OF TRASTUZUMAB AND DOXORUBICIN IN RAT

Geetika M. Patel, Upendra Sharma.U.S, Bhupendra Kumar, Pankti Patel, Ashish Chander, Pankaj Kumar Tyagi.
UNDERSTANDING THE VITAL DETERMINANTS SHAPING LEARNERS’ PHYSICAL ACTIVITYAND PSYCHOEMOTIONAL
WELLBEING IN THE COVID-19 PERIOD... ...ttt ettt seereesessesesesesnesesensseenenesesneneenennee e e e 0. 98103

Matthias Feyrer, Alexander Schuh, Holger Rupprecht, Harald Hennig, Stefan Sesselmann, Philipp Koehl.
TRAUMATIC PULMONARY HERNIATION: A RARE CHEST TRAUMA MANIFESTATION.......ccccecvenierieieeeceeceeee e e e e ... 104106

Sami A. Zbaar, Sawsan S. Hosi, Doaa Sabeeh Al-Nuaimi.
ASSOCIATION OF NESFATIN-1 AND INSULIN RESISTANCE IN OBESE ADOLESCENTS OF IRAQ
| 0] 0] 57N N (6 \ D TSP 107-110

Hassan A. Saad, Mohamed E. Eraky, Ahmed K El-Tahe, Mohamed Riad, Khaled Sharaf, Azza Baz, Mohamed I. Farid, Ahmed Salah Arafa.
A THOROUGH STUDY AND META-ANALYSIS OF THE PROGNOSTIC RELEVANCE OF THE C-REACTIVE-ALBUMIN RATIO IN



Shoko Nishikawa, Takuma Hayashi, Tohko Uzaki, Nobuo Yaegashi, Kaoru Abiko, Ikuo Konishi.
POTENTIAL LIFE PROGNOSTIC MARKER FOR MESENCHYMAL TUMOR RESEMBLING UTERINE LEIOMYOSARCOMA...119-126

Lytvynenko M.V, Antonenko P.B, Lobashova K.G, Kashchenko O.A, Bondarenko A.V, Bondarenko O.V, Gargin V.V.
PECULIARITIES OF IMMUNE STATUS IN THE PRESENCE OF SECONDARY IMMUNODEFICIENCY OF INFECTIOUS AND NON-
INFECTIOUS ORIGIN IN WOMEN OF REPRODUCTIVE AGE...... ..ottt ettt et be v eae v eaaeeane s e e ene s 127-133

Devanshu J. Patel, Uzma Noor Shah, Nabeel Ahmad, Rajnish Garhwal, Sudhir Singh, Arvind Kumar.
UNDERSTANDING THE ADAPTATION AND SENSITIVITY OF THE MICROBIOME: MICROBIAL RESILIENT AND HUMAN WELL-

Sarkulova Zh.N, Tokshilykova A.B, Sarkulov M.N, Daniyarova K.R, Kalieva B.M, Tleuova A.S, Satenov Zh.K, Zhankulov M.H, Zhienalin
R.N.

FACTORS OF AGGRESSION AT THE STAGES OF OPEN SURGICAL TREATMENT OF SEVERE FORMS OF

o 2 10200 0 PP 139-143
Anamika Tiwari, Geetika M. Patel, Nayana Borah, Amandeep Singh, Shabir Ahmad Shah, Anish Prabhakar.

COVID-19 SAFETY MEASURES AND THEIR EFFECTS ON GAMBLING HABITS: AN INVESTIGATIVE STUDY .....................144-152
Mohammed.A.Alghamdi, Rajab Alzahrani, Abdullah Alghamdi, Mujtaba A.Ali, Amal M.Alghamdi, Waad M.Alghamdi, Kholoud M.Alghamdi,
Shroog M Alghamdi.

AWARENESS AND KNOWLEDGE OF OBSTRUCTIVE SLEEP APNEA AMONG THE POPULATION OF THE AL-BAHA REGION OF
SAUDI ARABIA: A CROSS-SECTIONAL STUDY .. ututiiiiiitiiiiiet e ieieieieiesieste e e sreeseeseessessessessessessessesseessessessessassasssnsssasensasenensnss 133-158

Khoroshukha M, Bosenko A, Nevedomsjka J, Omeri I, Tymchyk O.
INFLUENCE OF SEROLOGICAL MARKERS OF BLOOD GROUPS ON THE DEVELOPMENT OF VISUAL MEMORY FUNCTION IN
YOUNG FEMALE ATHLETES AGED 13-15 YEARS ...ttt seeesre e sneesnennenn e e e oo 1 992164

Kavina Ganapathy, Bhupendra Kumar, Shubham Shekhawat, Soubhagya Mishra, Rashmi Mishra, Devanshu J. Patel.
EXPLORING CLINICAL VARIATIONS AND CO-MORBID TRENDS IN PD-MCI GROUPS........ccccooeevemmneinnnccrneeceenevnenen... 165-171

Georgi Tchernev.

METASTATIC NODULAR MELANOMA DEVELOPING ON NEVUS SPILUS DURING INTAKE OF BETA BLOCKERS
(BISOPROLOL/ NEBIVOLOL) AND ACE INHIBITORS (PERINDOPRIL). POTENTIAL LINKS TO THE DRUG RELATED
NITROSOGENESIS/CARCINOGENESIS, DUNNING-KRUGER EFFECT AND GENETIC WEAPONS OF THE NEW

Sanjeev Kumar Jain, Swarupanjali Padhi, Geetika M. Patel, Malathi.H, Bhupendra Kumar, Shweta Madaan.
AN INCREASED RISK OF HORMONAL DISORDERS, PRIMARILY DIABETES, IN INDIVIDUALS WITH B -THALASSEMIA MAJOR:
A RETROSPECTIVE AN ALY SIS e e et sttt e steesteeaeesesasesssasssesssesseesseesseesseessnsenseneenennsnsss | 19-185

Garima Jain, Komal Patel, Uzma Noor Shah, Minnu Sasi, Sanjana Sarna, Sudhir Singh.
INNOVATIONS IN FOCUS: MECHANISTIC DISEASE THEORIES, CLIMATE DYNAMICS, AND HOST-PARASITE
FN DN o N B (0] S TP 186-192

Sharadze D. Z, Abramov A. Yu, Konovalov O.E, Fomina A.V, Generalova Yu.A, Kakabadze E. M, Bokova E. A, Eliseeva T.A, Kostinskaya
M.V, Smirnov D.P, Urazgulov A.K.

THE INCIDENCE OF SPORTS INJURIES AMONG SCHOOL-AGED CHILDREN AND

A D O L E S CEN TS .. ittt et e e e e e e e 193-198

Raman Batra, Devanshu J. Patel, Asha.K, Amandeep Singh, Shivam Bhardwaj, Prerana Gupta.
EXPLORING MEDICAL STUDENTS’ COMPETENCY IN UNDERSTANDING PRIMARY IMMUNODEFICIENCY DISEASES IN
N D A . e e et eiereeeeeeeee e e e ettt ettt 199-203

Matthias Feyrer, Stefan Sesselmann, Philipp Koehl, Alexander Schuh.
AN INTRATENDINOUS GANGLION CYST OF THE PATELLAR TENDON: A RARE CAUSE OF ANTERIOR KNEE PAIN...............
eeen....204-205



GEORGIAN MEDICAL NEWS
No 10 (343) 2023

THE OCCURRENCE OF SPORTS INJURIES AMONG PRE-ADOLESCENTS

Sharadze D. Z', Abramov A. Yu?, Konovalov O.E?, Fomina A.V?, Generalova Yu.A?, Kakabadze E. M?, Bokova E. A%,
Mityushkina T.A% Korovushkina E.K?, Kozlova Z.V?, Eliseeva T.A%

!State Budgetary Institution "Children's City Polyclinic No. 130" of the Moscow City Health Department, Russia.
’Medical Institute, Peoples’ Friendship University of Russia named after Patrice Lumumba (RUDN).

Abstract.

Preschool children's harmonious development, cognitive
and communicative abilities are enhanced through physical
activities in sports, yet sports training and competition pose a
risk of injury to children aged three to seven years due to their
physiological and psychological features. Although sports
injuries in preschool children are not common, they can be
undesirable and unavoidable, and fortunately, these injuries
are usually reversible. This review article presents data on the
physiological features of the developing musculoskeletal system
and its relationship to sports injuries in children, which together
determine the nature of children's sports injuries.

We also present a classification of sports injuries among pre-
school children, based on the literature, which considers the
type, location, and severity of the trauma as estimated by the
duration of mandatory missed practice.

Key words. Excessive load, high-intensity training, epiphyseal
injuries, apophysis, spondylolysis, spondylolisthesis, preschool-
aged children.

Introduction.

Physical activity plays a significant role in the well-being
of children. Developing a sports exercise program tailored to
preschoolers' age characteristics contributes to their harmonious
physical, psychomotor, and intellectual development [1].
Preschool children's physical activity should be three hours per
day, and 5% to 50% of them follow this requirement. In other
words, at least 5-50% of pre-adolescents receive the minimum
amount of physical activity [2-4].

The duration of the physical activity, the well-being of the
child and its contribution to a balanced development are the
determining factors for the long-term health benefits that sport
activities offer to children [5-8].

Currently, an increasing number of children participate in
sports, both professionally and for additional training. Sport
can provide both enjoyment and promote health and personal
development for children under the age of 5. However,
introducing a competitive aspect may alter this dynamic.
Unfortunately, this regimen inevitably increases the likelihood
of injury. In order to excel in a specific sport, numerous
children commence training as early as 2.5 years old [9]. As
a result, aspiring young athletes may train more frequently
and intensively, ignoring breaks, in their pursuit of success.
An undesirable but inevitable consequence of such a training
process is an increase in injury risk.

Materials and Methods.

* Information Sources

A literature review was conducted by searching for appropriate
Russian and English language articles in electronic databases
such as eLIBRARY, Google Scholar, PubMed, and references
in the found articles.

© GMN

« Literature search strategy

Search terms included: «physical activity of children AND
injuries», «physical activity of pre-adolescents», «sports
injuries among pre-adolescent», «preschoolers' physical
activity level AND injuries», «classifications of sports injuries
AND children\pre-adolescents\preschoolers», «incidence of
sports-related injuries AND preschool children\ children\pre-
adolescents», «musculoskeletal system growth AND sports
injuries in children», «bone injuries during preschool years».

« Eligibility Criteria

The following criteria were used to select articles for inclusion
in the analysis:

* Articles with a publication date no earlier than 1993.

* The article discusses classifications of sports injuries in pre-
adolescents.

* The article describes the correlation between musculoskeletal
system growth and sports injuries in children.

* The article discusses the types of injuries most common to
preschool children due to the immaturity of the nervous system,
reflexes, and musculoskeletal system.

» The article describes occurrence of various sports injuries
among pre-adolescents.

The work of the analysis of the studies was carried out
independently by two operators and consisted of several steps.

1. Reviewing the title abstract of the article. Determining
whether the data were relevant to the topic of the study.

2. Reading the full text of the material and using the information
provided in it for the analysis (Figure 1).

Results.

159 publications were reviewed; 16 were from the PubMed
database, 27 were from Elibrary, 116 were from the Google

159 publications in PubMed and Google
Scholar, eLIBRARY

¥

Publications after removing duplicates

(2=83)

¥

Screened Publications (_l
(n=83)

v

Full-text articles rated for eligibility
(n=63)

¥

Studies included in the review

(a=44)

Excluded duplicate articles
(n=76)

Excluded articles (n=20)

Excluded Full-Text Articles
(n=20)

Figure 1. Article selection process.
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Scholar. The final number has become 44 after selection
according to the inclusion criteria. The included studies
described classifications of sports injuries in preschoolers,
incidence of sports-related injuries and musculoskeletal system
growth in children.

Discussion.

1. Factors associated with preschool sport-related injuries.
Physical activity level.

As more children participate in organized sports and specialize
in specific sports at an early age, the prevalence of sports-related
injuries in children is increasing. Children are susceptible to
experiencing acute traumatic injuries during both training and
competition, as well as chronic injuries resulting from excessive
stress on the musculoskeletal system. The most common
childhood injuries are likely to occur during so-called critical
periods of development (3-7 years) due to the nervous system's
instability in children. Some children may exhibit unwarranted
aggression towards their peers or rivals, which can increase the
risk of injury in sports.

It is very difficult, if not impossible, to determine the true
incidence of sports-related injuries in preschool children.
Published studies vary significantly in populations, methodology,
and types and severity of injuries sustained. Additionally, due
to the varied criteria used to define injury, comparing statistical
reports can pose difficulties and should be interpreted with
caution [10, 11]. However, despite all the above limits it can be
stated that in average 10% of injuries in pre-schoolers admitted
to the pediatric clinic are related to sports injuries, particularly
those associated with increased sports loads. The summary
structure of child traumatism by nature of injuries according to
the literature review is presented in Table 1.

Table 1. Distribution of sports traumas among nosological forms due
to literature review.

Localization Frequency
Fracture of the skull bones 0.5-1%
Fracture of upper limb bones 11-30%
Fracture of lower limb bones 1.4-18%
Fracture of the spine 0,5-2,5%
Sprains, strains 15-50%
Injuries to internal organs 0,1%
Other 2,5%

Approximately 30 million children participate in organized
sports each year in the United States. Despite the growing
awareness of sports participation risks, young athletes continue
to experience increased rates of overuse injuries. The specific
mechanisms of injury in young athletes are diverse and vary
by sport, level of fitness, and bone health, with growing bones
being the most vulnerable structure susceptible to injury [12].

Moreover, preschoolers' physical activity level is influenced
by socio-environmental, socio-cognitive, and individual factors
[13]. Italian researchers examined how different types of
exertion impact immediate and delayed attention in elementary
school children. The study grouped the children according to
the intensity of their training: cognitive load (school program
lesson), physical load (traditional physical education lesson),
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and mixed cognitive and physical load (coordinated physical
education lesson). The physical education lesson was designed
to combine physical exertion and mental challenges, requiring
students to complete movement-based problem-solving tasks
that involve precise timing, estimations, production, and spatial
adjustments. To assess the impact of the lesson on attention, an
attention test was conducted on the students before and after
the lesson (at 0 and 50 minutes). The study revealed that the
attention performance of preschool children was significantly
influenced by load type (P < 0.0001), time (P < 0.0001), and
the interaction of load type with time (P < 0.0001). Effect sizes
ranged from medium (0.039) to large (0.437). In conclusion, a
change in load type has several positive effects on the attention
level of preschool children [1].

Environmental factors play a crucial role in preschoolers'
health. Research has demonstrated a positive correlation
between outdoor playtime and physical activity level. However,
spending more time outdoors also increases the likelihood of
injuries [14].

2. Classification of sports injuries.

Different classifications of sports injuries in children are used
by authors: [15]

I. According to the type of injury

1) soft tissue contusions, muscle stretching, ligament sprains.

2) bone fractures and joint dislocations.

3) cuts, lacerations.

4) concussion, craniocerebral trauma.

5) dental injuries.

6) other (includes injuries of internal organs).

II. By topography

1) head, face, ear, eyes, nose (head, face).

2) neck, spine.

3) shoulder.

4) upper extremities.

5) wrist, hand, fingers.

6) chest, abdomen, rib cage (trunk).

7) lower extremities, excluding the knee and ankle.

8) knee.

9) ankle joint.

10) foot.

11) other (includes injuries to internal organs).

III. According to the time of missed training as a result of
injury: [16, 17]

1) 1-7 days (minor).

2) 8-21 days (moderate).

3) more than 21 days (severe injury resulting in permanent
disability).

Objective evaluation is key in assessing sports injuries in
children. Sports injuries in children can result from excessive
strain on the developing body, which is accompanied by pain.
Depending on the severity of pain experienced, such injuries
can be classified into three stages:

Stage 1 - post-activity pain.

Stage 2 - pain during physical activity without impacting
functioning (the child can continue participating in activities).

Stage 3 - pain during physical activity lasting all day, affecting
functioning (activities may need to be reduced or discontinued).



Stage 4 - indicates pain during all physical activities and
impairment of even the most fundamental musculoskeletal
functions [18].

3. Distribution of child sports injuries by gender and
localization.

Research shows that boys are more prone to sports injuries,
which tend to be more severe than those sustained by girls.
The likelihood of injury is higher in contact or jumping sports.
Sports injuries in children under 10 years old are nonspecific,
including contusions, mild ligament sprains, and limb fractures.
Most commonly, they are growth plate or plastic fractures.
Sports-related ligament or muscle injuries, as well as spinal or
head injuries, are infrequent in the young athlete [19].

However, in preschool children, the musculoskeletal system
undergoes active growth, including bone formation such as
growth plate, epiphyseal-apophyseal complex, and periosteum,
while the muscular framework is actively forming [20,21].

Bones, muscles, and tendons grow at different rates, often
creating undue pressure on secondary ossification centers,
particularly during periods of rapid growth and when performing
intensive sports activities. Diagnostic radiographs may show
microfractures, inflammatory scarring, and areas of ossification.
Typically, early-stage injuries can be reversed if the underlying
repetitive action, which cause trauma, is stopped [18].

a. Epiphyseal and apophyseal injuries.

The unique feature of bone injuries during preschool years
is the damage to the growth plates, where growth of tubular
bones occurs (epiphyseal plates) and apophyses (sites of
muscle-tendon unit attachment) [22,23]. Epiphyseal injuries
can occur in sports that involve prolonged compression of
tendons resulting in damage to apophyses due to traction forces.
Differences in growth rates between epiphyses and apophyses
as well as between bone and muscle pose risks for apophyseal
injuries. Such divergent growth rates may cause relative
musculotendinous inflexibility and increased traction on the
apophyses, thereby contributing to apophyseal injuries [24,25].

The apophyses themselves act as a "minoris resistentiae" (an
area of lesser resistance to loading) and several mechanisms are
responsible for this condition. Among these mechanisms are the
following key factors:

1) When bones grow in length, they create high tension on the
surrounding muscles, leading to an imbalance and significant
shortening of the musculovascular equivalent.

2) The decrease in mechanical stability can be attributed to an
increase in the release of somatotropic hormones during growth.

3) The ossification nucleus interrupts and redirects the flowing
tendon collagen fiber bundles. Thus, the ossification nucleus
within the tendon itself also alters the biomechanical stability
of the tendon.

The musculoskeletal system's growing structures can be
organized according to a stability "hierarchy". The growing
cartilage zone of the apophysis and epiphysis is the least
stable, while tendons, muscles, and ligaments are the most
stable. Therefore, apophyses and epiphyses are among the most
vulnerable structures in children [26].

b. Physiological loading benefits and drawbacks.

In children, bones and muscles exhibit greater elasticity and
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a faster healing rate [27]. With the increase of bone stiffness
and decrease of impact resistance, sudden overloading of young
athletes can result in bone flexion or deflection. Physiological
loading benefits the skeleton, but overloading can result in
severe joint damage. Low-intensity exercise can promote bone
growth, while high-intensity exercise can hinder it [28].

There are adaptive changes to physical activity, and until
puberty, muscle strength is significantly alike for girls and boys.
Injuries related to sports in preschoolers are mainly concentrated
in bones and soft tissues, and as the skeleton develops, injuries
can lead to progressive and irreversible effects. Sports injuries
that result in disruption of growth plate formation can cause
differences in limb length, angular deformity, altered joint
mechanics, and even long-term disability [29].

Repetitive microtrauma can lead to bone damage, which in
turn causes dissecting osteochondritis, a localized lesion of
unclear origin that involves the separation of articular cartilage
and subchondral bone. Although most cases of dissecting
osteochondritis resolve without complications, lesions that do
not heal after surgery or a reduced period of repetitive impact
loading may result in degenerative changes in adulthood [30].

c. Growth center injuries.

Injuries to the growth center can have long-term consequences
and can impact the normal growth and development of a child.
Studies have reported changes that are linked with stress loading
such as muscle enlargement, osteochondritis, and radiologic
enlargement of the proximal growth plate of the humerus. It has
been observed that symptom relief can be achieved by stopping
physical activity or ensuring adequate rest [29].

d. The most common sports injuries in preschool children.

Lower extremity injuries commonly occur in runners, as
well as athletes involved in soccer, tennis, baseball (especially
catchers), and gymnastics. Intense exercise in children may
result in premature closure of the growth plate, and distal
exercise stress reactions have been reported in between 10%
and 85% of athletes [22,30].

Additionally, children typically produce more heat relative to
their body weight, have a lower sweating capacity, and tend to
drink less than adults. As a result, they are more likely than
adults to suffer from heat exhaustion, especially in hot climates.
Consequently, there may be an elevated incidence of injury [10].

Injuries in children's sports range from sprains and contusions
to death, and certain types of injuries are more common in some
types of sports. Spiral fractures of the tibia represent the most
frequent type of fracture among children with skiing injuries,
while ankle injuries are the most prevalent injury in basketball
[31,32].

Let's review the most common sports injuries in preschool
children. Injuries tend to occur most often during wrestling
(freestyle, classical, etc.) - 30.9%, followed by game sports
(soccer, volleyball) - 27.9% and athletics (running, jumping)
- 17.6%. Distribution of sports traumas among nosological
forms is as follows: fracture of forearm bones accounts for
30.8% of injuries, followed by fracture of clavicle at 14.7%,
and apophysiolysis of humerus medial epicondyle at 11.7%.
Fracture of hand bones and hemarthrosis of knee joint make
up 11.7% and 8.8% of injuries, respectively. Apophysiolysis of
anterior superior pelvic axis accounts for 1.4%, while contusion



of cervical spine and hand tendon injury each constitute 2.9%
of injuries. 0.5% of cases involved dislocation of the acromial
end of the clavicle, 2.9% involved a transcondylar fracture
of the humerus, 2.9% involved a fracture of the bones in the
foot, 2.9% involved dislocation of the forearm bones, and 0.4%
involved partial damage to the biceps brachii. Early onset of
physical activity and training resulted in some cases of repeated
injuries (1.5%) - apophysiolysis of the medial epicondyle of the
shoulder, refracture of the clavicle, and refracture of the forearm
can be presented [33].

Dislocations are infrequent prior to growth plate closure, as
the growth plate is the most fragile area and often accompanied
by soft tissue injuries, specifically impacting the rotator cuff
and biceps tendon during a fall. Gymnastics and soccer players
commonly experience elbow dislocation [31], which may
coincide with fractures of the medial epicondyle of the humerus,
radial neck fractures or injury of the median or ulnar nerve. The
majority of dislocations in children occur posteriorly or in a
posterolateral direction. Active rehabilitation is recommended,
but individuals should not return to sports until 8-12 weeks
have passed. Knee sprains tend to occur more frequently in later
stages of life.

Clavicle fractures are the most common type of injury in
contact sports and sports that involve a fall on an outstretched
arm or a direct fall on the shoulder. The younger the child, the
less deformity due to trauma and fractures in the thick periosteal
tube is presented. Older children are more likely to have
metaphyseal fractures of the humerus. The mechanism of injury
is usually indirect. Suprascapular fractures of the humerus
occur as a result of a fall on an outstretched arm. The distal
portion of the humerus is most often displaced posteriorly and
may involve the growth plate. The injury may involve damage
to major blood vessels or nerves. Fractures of the forearm and
wrist are also common in outstretched arm falls. All levels of the
forearm may be involved, although most fractures occur in the
distal third. Some angulation is acceptable in young children.
Tibia fractures are the most common fractures in skiing [34].
Ankle twisting injuries that result in fracture in adults have a
different mechanism of injury than in the immature skeleton.
Ankle fractures in children are minimally displaced. However,
open reduction and internal fixation may be required if the
articular surface is involved [33,35].

Cervical spine fractures are less common in children than
in adults. In preschool children, spinal fractures involve the
atlantoaxial or atlantooccipital joints. Small anterior vertebral
wedging is normal in children due to incomplete ossification,
and spondylolysis up to 2 mm is acceptable in the upper levels
of the cervical spine. Sports with a high risk of acute spinal
injury include American football, diving, skiing, gymnastics,
and trampolining [31,33,36].

Stress fractures are difficult to diagnose and are often
associated with training errors [26,36-43]. Endogenous factors
such as body size, gender, diet, hormonal status, and anatomical
factors are also important but difficult to prove. Stress fractures
are more common in girls and in organized sports. Stress
fractures of the ulnar epiphysis are common in baseball players,
gymnasts, and wrestlers [33,37].
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Gymnastics, dancing, football, weightlifting, and running
lead to spondylolysis and spondylolisthesis. Spondylolysis is
a bony defect of the interarticular bone between the superior
and inferior facets of the vertebral body. Spondylolisthesis is a
displacement of the upper vertebrae onto the lower vertebrae.
Both can be associated with hyperextension and axial loading,
as seen with increased incidence in gymnasts (11%), ballerinas,
fast cricket players, and inside linemen in American football.
This structural abnormality is not always symptomatic. Although
spondylolisthesis can be caused by congenital upper facet
insufficiency, it is usually acquired. Its incidence increases with
age in childhood, especially between the ages of 5 and 7, and
reaches 6% in adults. It is thought to be a fatigue stress fracture,
although sometimes it is an acute injury. Approximately 70% of
spondylolisthesis occur at the L5-S1 level and rarely above the
L3 level. They are usually bilateral, but occasionally unilateral,
in which case compensatory hypertrophy of the contralateral
pedicle may be seen as increased density on plain radiographs.
Computer tomography clearly shows the defect in the posterior
arch and also delineates any foraminal impingement with bone
fragments [21,31,38,39].

The hand is a frequently traumatized body region in children.
The most common injuries are fractures, dislocations,
amputations, and tendon or nerve injuries. Minor injuries include
contusions and superficial wounds. Injuries to the fingers occur
in the majority of cases (60.4%), with the remaining 39.6% of
cases occurring to the hand. Serious injuries are found in 24.9%
and minor injuries in 75.1% of young athletes [40]. Thus, minor
contusions, sprains and strains are the most common sports
injuries in preschool children.

Conclusion.

Any sport can lead to musculoskeletal injuries. Exercise
programs should certainly take into account the biological
age of the participants and their physical and psychological
immaturity more than their chronological age. Physical injury
is an inherent risk of sport and, to some extent, should be
considered an unavoidable cost of high-intensity training and
competition. However, coaches and parents can minimize
the risk of injury by ensuring appropriate selection of sports
activities, use of appropriate equipment, adherence to rules, safe
playing conditions, and adequate coaching supervision [11,41-
44]. Although injuries are common among young athletes, it
is important to balance the negative consequences of sports
injuries with the many social, psychological, and health benefits
associated with a serious commitment to sport.
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PACIIPOCTPAHEHHOCTDb CITOPTUBHOI'O
TPABMATHU3MA CPEJU JAETEW JOIIKOJBHOI'O
BO3PACTA
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Meouyunckuit  uncmumym, @IAO0Y BO «Poccuiickuil
Yuueepcumem [pyocovr Hapoooe um. Ilampuca JIymymoOory

(PVIIH).
FapMOHI/I'-IHoe Pa3BUTHUC, PAa3BUTUC I[IO3HABATCIbHBIX U
KOMMYHUKAaTUBHBIX CHOCO6HOCT€I>1 [[CTCﬁ JOIIKOJIBHOI'O

BO3pacTa obecneunBaeTcs (1)I/I3I/I‘ICCKI/IMI/I Harpyskamu B CIIOPTE,
OJHAaKO CHOPTHUBHBIC TPCHUPOBKU M COPEBHOBAHUSA B CUILY
CBOHUX @HSHOHOFI/I"IGCKI/IX M IICHXOJIOTHYECKUX OCOOEHHOCTEH
OpeACTaBIAIOT OMMACHOCTh TpaBMaTU3Ma JJid ,HeTeﬁ B BO3pacTe
OT TpEX A0 CEMHU JICT. Xots CIIOPTUBHBIC TPAaBMBI Y I[eTeﬁ
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JIOIIKOJIFHOTO BO3pacTa BCTPEYaIOTCsl HEYacTO, OHU MOTYT OBITh
HEXXEJIaTeIbHBIMHU U HEN30€XKHBIMH, U, K CYaCThIO, 3TH TPABMBI
00BIYHO 00paTUMEL. B 0030pHOI cTaThe NpeICTaBICHBI JaHHBIC
0 (u3noTOTNUECKMX 0COOCHHOCTAX Pa3BUBAIOIIETOCS OMOPHO-
JIBUTATEJIFHOTO ammapaTra U UX B3aWMOCBSI3U CO CIIOPTHBHBIM
TPaBMAaTU3MOM Y JieTel, KOTOPbIE B COBOKYITHOCTH OTIPEIEINSIOT
XapakTep AETCKOTo CHOPTUBHOIO TPaBMaTH3Ma.

Taxoke mpescraBiieHa KiacCH(UKaIMs CIIOPTHBHBIX TPaBM Y
JieTell TOIIKOJIBLHOIO BO3pacTa, OCHOBaHHAs Ha JINTEPATypPHBIX
JaHHBIX W YYUTHIBAIOUIAs BHJ, JIOKAIM3AIMIO M TSDKECTh
TPaBMBI, OIIEHMBAEMYIO IO JJIMTEIHLHOCTH O0053aTEIBHOTO
MIPOIMYyCKa TPEHUPOBKH.

KiroueBsbie cJIoBa: 4gpe3MepHast Harpyska,
BBICOKOMHTCHCHBHEIC TPCHUPOBKHY, snudu3apHbIe
HOBPEXICHNUS, aO(QU3BL, TOMKOIBHUKH.
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