Ne 1, 309. 25.06.2026 r.

el g
MEXAYHapPOAHbIXN HaY4YHbIN XKYPHall

AKAZEMUK

ISSN 2958-5104 International scientific journal

( *+7-707-459-82-39 @ www.journal-academic.com "o info@journal-academic.com



MexayHapoausii Hay4dHb kypHan AKAJIEMHUK Ne 1 (309) 2026 .

“MexnyHapoaHbiid HayuHbIi ;KypHaa AKAJIEMUK”

MEXAYHAPOAHbB -

AKAJTEMMK

. ~ /s
HAYUYHbUN XYPHOA

Ne 1 (309), 2026 .
WIOHD, 2026 T

Nznaérea ¢ urona 2020 roma

Actana
2026



MexnyHnapoaubiii Hayunblid sxypHan AKAJIEMUK Ne 1 (309) 2026 r.

Conep:xanue

PA3BUTHUE TBOPYECKUX CIIOCOBHOCTEMN YEPE3 UCITOJIb30BAHUE CUHTAITYPCKUX METO/JIOB OBYYEHUSI B PAMKAX LESSON STUDY (MATEMATHUKA, PYCCKUI S3bIK

W JINTEPATYPA)

Bexbonaros K.C., Hypamua ©.A., HYFYMaHOBA A.H......ccooiiiiiiiiiiiiiiii s 4

ONTUMU3ALIMA UCKYCCTBEHHON BEHTWIALIMU JIETKUX [TPU OCTPOM PECITUPATOPHOM JIMCTPECC-CUHIPOME
Kanrait Akpinbex Mypatyssl, Kamakosa Torxan Camatksisel, XKymabaes Hypoex Kapamataunosuy, Uypcun Bagnm Bragumuposny 7

TY¥YPAKTBI JAMY MAKCATTAPDBI ASICBIHIAFBI TYBEPKVJIE3T'E KAPCBI KbISMET TUIMAIIT THIH MTHAUKATOPJIAPBI

Kaceimbexosa Kapnbiram Kyar6ekosna, Ceiinyanosa JIaypa BeHCOCKOBHA. .........cvveveviviiiicicicicsccs 19
TEMOJIMTHYECKHUE TPAHC®Y3UOHHBIE PEAKIMN: COBPEMEHHBIE ITIPEJICTABJIEHHMA O ITATOI'EHE3E, KIIMHUYECKUX ITPOABJIEHUAX, IUATHOCTUKE, IEYEHHU U
TTIPOPMIIAKTHUKE

Yypcus B.B., Ceitraxmer Aiikemaii, Omipoex Jamupa Mypatkbi3bl, [TepHe6er OCHs EPKIHKBI3BL.. ......vovviviviveeeieieieienens 22

YJIbl OTAH COFBICBIHIAFBI KASAKCTAHJIBIK OVEJIJIEP/IH POJII MEH OPHBI: TAPUXU TOXIPUBE )KOHE YJITTBIK KAl
TIyHryp6aeB MaHAT AHCATAHOBHM. .......vvviiuetesesesesssessasassssssssts st sessssssssss sttt sttt s b b e b eb et a b sa s 35

JMPOEPEHIMALNA 10 TTPOLIECCY U YPOBHIO OJJAEPKKN KAK ®AKTOP BOBJIEUEHHOCTH Y COTPYIHUYECTBA VUALLXCS: OIBIT MEXITPEJMETHOI'O LESSON
STUDY B 9A KJIACCE
Kanarosa XKansipa Kanarosna, Kapumosa Kamuna Banepsera, Kapumo Mcmam MypaToBHH......c.ocveeviiciiiiiiicnnne 39

3AMECTHUTEJIBHAS ITOYEUYHAS TEPAIINS — [TIOKA3AHUS M METO/IbI B COBPEMEHHOW MHTEHCUBHOM TEPAITAN

KosxaxmeroB Anu Hyp6ateipony, XKakunbex Axmonnas, MeaaM ARIAPXAH ......c.oveeiiiciiicinini s 45
AHAJIA3 MUPOBOTI'O OITBITA Y TEXHOJIOTMYECKMX PELIEHUI TTPY BBIEMKE MEXJITYKAMEPHBIX LIEJTUKOB HA PY/IHBIX MECTOPOXIEHUAX

Taxanos Jlayner Kyatouu, XXapacnaes Maausp Acnanausposuy, Kapabareipoa Aiirepum TemupranuesHa.. 59
ITPOOUIIAKTUKA ACITUPALIMOHHOI'O CUH/IPOMA

Uypenn B.B., Kamner C.B., MypaT XK., XaH K. A ......ooiiiiiiiii e 65
A STRUCTURED APPROACH TO VALUE-BASED DECISION-MAKING IN AGILE ENTERPRISE ENVIRONMENTS

DENIS GIUSHKO.......cooiiiiiiii e 74
HOW PUBLIC SECTOR LEADERSHIP STYLE AFFECTS EMPLOYEE ENGAGEMENT AND ORGANIZATIONAL PERFORMANCE

SMAGUIOV SANZNAT ...ttt 82
COMBATING PUBLIC CORRUPTION: MODERN TECHNOLOGICAL TOOLS FOR TRANSPARENCY AND ACCOUNTABILITY IN PUBLIC PROCUREMENT

BaizaKOV AKNIMAG .........coiiiiiii bbb 87
BATBIC KAPAXAJT IIAXTACBIHBIH AFBIMJIAFBI JKAW-KYWUIH BAFAJIAY

Kaiiparo Maausip Kanarosuy, bemmnkenoa Hypust Hypucisimosna, O6aikopim brnasup Hceinamossa, Manrummk Bekapbic 71
VHJIMKATOPJIBIK I'A3JIAP K¥PAMBIHBIH KOMIPAIH ©3IT'THEH KbI3Ybl CATBICBIHA TOVEJIAIITTH 3EPTTEY

KanarGexoBa Maanna Myxraposna, Peic6ex {apsin Cripibioexyiisl, Teneyxan Hyp6on Aiitoexyisl, Cor6ex Coken Ceiidpomayiibt 74
OHEPKOCIIITIK KOCITIOPBIHIAPIA TOTEHILIE JKAFIAWIAPIBIH TYBIHJAY KAVIIIH BAFAJIAY

Carumbacpa Aiinana Tyney6aesHa, Xamurosa Jlnana XKanGomnatkeisel, Meiipxan bex6onar Meiitpxanynsl, baysipxan Hypneibex 77

THE IMPACT OF DIGITALIZATION ON THE LABOR MARKET OF THE REPUBLIC OF KAZAKHSTAN: AN ECONOMETRIC ANALYSIS OF PANEL DATA
Khussainova Nadira

COBEPHIEHCTBOBAHUE MEXAHHW3MOB PEI'YJIMPOBAHNM I MUT'PALTMIOHHBIX l'[POLlECCOB B KABAXCTAHE

81

Ilaiimapnanosa Anenb bonarosna, Kynanosa Jlana Ackap6exoBHa. . 87
COBPEMEHHBIE ITOAXO/1bl K JUATHOCTHKE U JIEHEHHUIO CUH/IPOMA CYXOI'O I'JTA3A: Ob30P JINTEPATYPbI

TTarmaxau JKancas, HypxxanoBa JIuHapa, CEUT ARTAP.. ...cooovvviiiiiiiiiiiiciii s 91
BJIMAAHUE MHOI'O®YHKIIMOHAJIbHBIX JXMJIBIX KOMITJIEKCOB HA ®OPMUPOBAHUE COBPEMEHHOM FOPO)ICKOVI CPEJIbI

T'Bo3nukoBa Tarbsina AHATOJIbEBHA, 3€HHANOBA ANETHS CAMEIMOBHA. .. .vecvveererereeasreesseeesseeasseesseeesseeasseessnsesseens 96
VHHOBAIIMOHHBIE CTPATEI'MH B VCJIOBUAX [IUOGPOBOI SKOHOMUKHI

Koubixanos 1.1, KomanoB A.K., AXMETOBA [.B........coiiiiiiiiiiiicieii e 104
TEMIP AJIMACVYBI )KOHE TEMOTJIOBMH TY3ITVI

CaMUryIUIHHA T X, XAMETKBIZBI X\ ...ttt ettt s st e e n s s s s es 108
COBPEMEHHBIE [TOJIXO/IbI K IMATHOCTHUKE U JIEYEHUIO IUABETUYECKOI PETUHOITATHI: OB30P JINTEPATYPbI

Hypskanosa J{unapa, TTaturakan JKascast, CEMT ARTAP .....c.oviviviiiiiiiiicnc s 113
ENDOCRINE MECHANISMS OF RECURRENT PREGNANCY LOSS: CURRENT EVIDENCE AND THERAPEUTIC PERSPECTIVES

Ashirkhanova Aidana Bauyrzhankyzy, Amantaikyzy Ayaulym, Fominykh Veronika Alexandrovna, Nuraliyeva Nasiba Makhamadalikizi. 120
THE ROLE OF GLP-1 RECEPTOR AGONISTS IN REDUCING CARDIOVASCULAR RISK AMONG PATIENTS WITH TYPE 2 DIABETES MELLITUS AND OBESITY

Kalkamanova Aknur Tolkynovna, Kaldybayeva Dana Maratqyzy, Meiramova Gulimai Sayatqyzy, Muslimkhanova Zhadyra Yedilkyzy, Rahimzhan Aissulu Kerimzhankyzy ..............cccccocoviiinicnininnns 127
INTERDISCIPLINARY MANAGEMENT OF EXTENSIVE FACIAL TRAUMA: THE ROLE OF OTORHINOLARYNGOLOGISTS, MAXILLOFACIAL SURGEONS, AND NEUROLOGISTS IN
COMPREHENSIVE PATIENT CARE

Mukhambetova Dinara Almaskyzy, Kozhantayeva Aruzhan Kartayganovna, Pirali Akerke Aidarkyzy, Zharylkassyn Laura Zhansultankyzy. 133
CHRONIC KIDNEY DISEASE IN PATIENTS WITH UROLITHIASIS: CONTEMPORARY APPROACHES TO PREVENTING DISEASE PROGRESSION

Abdikamal Azamat, Askarkyzy Assem, Darkenbay Kazhimukan, Maratova Nurbike Beisembayevna..............c.ccccccccevenene 139
POJIb OTITUYECKOY KOTEPEHTHON TOMOI'PA®UN-AHTMOT PA®UH (OKT-A) B PAHHEN JIMATHOCTUKE JJMABETUYECKOW PETUHOIIATUN

CoBeTXaHKBI3bI AKEpKe. . 147
CENTRAL HEMODYNAMIC PARAMETERS AND CEREBRAL PERFUSION AS DETERMINANTS OF COGNITIVE DYSFUNCTION IN CHRONIC HEART FAILURE

Ospanov Kanat Kairatovich, Kassym Suirik, Ochilova Shakhnoza Rakhmatullo kyzy, Omirbayeva Nurzhaina Yessenovna. 153
CHUHJIPOM TAKOITYBO C KAPTUHOWM STEMI [IOCJIE AHA®GWIAKTUYECKOT'O IIOKA: KIIMHWUYECKUI CIIYUYA

AiimaxanoBa ['ams Typraesua, beit6ir Aiirepim, Kerxeraiikpi3sl banranbiv, JKeHHCOEK AKOOTA. .....ovovviviviviiininine, 160
OBSTRUCTIVE SLEEP APNEA SYNDROME DURING PREGNANCY: IMPACT ON MATERNAL AND PERINATAL OUTCOMES

Anastassiya Vruchinskaya, Bagdatova Zhannur Bagdatkyzy, Begaly Balnur Keneskadyrkyzy, Sakhova Anelya Nurlankyzy 168
OCOBEHHOCTH CKPMHMHI'A M TEPATTMA CUHJIPOMA TIOJIMKMCTO3HBIX SIMYHMKOB B ITOJIPOCTKOBOM BO3PACTE

NN-ACCUCTUPOBAHHASI CBAJJEBHASI KUHEMATOI'PA®W: MOXET JIN VICKYCCTBEHHbIV MHTEJUIEKT YJIYUILIHUTh CTOPUTEJUIMHI, HE CHUKASI KPEATUBHOCTB?

YprHreis MamMaros ... . 175
KAHA TYFAH BY3AVJIAP/IbBIH ACKA3AH-IIIIEK AYPYJIAPBIHBIH TAPAJIYBI

Kenim6ex Kacynan JKanabaiiynsl, Typasioexkos JlaybIpXaH MaZHOCKOBHY ........c.vuvuiiiicriieiicieiincesesssssssssenesnens 190
KA3AKCTAHJIATBI BACKAPY CATTACBIHA IIUDPJIBIK TPAHCO®OPMALMSHBIH ©OCEPIH DKOHOMETPUKAIJIBIK BAFAJIAY

Asn6epreHoBa HYPryim HYPIAHKBIZBL.......cuiiiiiiiiiiii bbb 194
BJIMSTHUE COVID-19 HA COXPAHHYIO ®PAKIHUIO BLIBPOCA YV ITAIIMEHTOB C XPOHUYECKOM CEPQEQHOVI HEJJOCTATOYHOCTBIO M POJIb PEABMJIMTAIITMOHHBIX TTPOTPAMM
Hyponikpisst XKanucast, Bepayau Hypuia Bek6ocbIHKbI3bI, BpekenieBa ARrepuM AJBBUEBHA. .......c.c.vvvvrereereenes 200

KJIMHUKO-DITUIEMUAOJIOTMYECKASI XAPAKTEPUCTUKA KOPU Y CTYJIEHTOB KA3HMY UMEHH C.J ACOEH/IMSIPOBA (B IIEPHO/1 BCITBILIIEYHO 3ABOJIEBAEMOCTH

3A 2015 TO/)

Hyponikei3el XKancas, Bepayam Hypunia bek60chHKbI3H, BpekeieBa AHrepiM ANBBHEBHA. ..........vvvevvcieieinnens 204
M3YYEHME MEXAHU3MOB ITPOI'PECCHPOBAHMS GUBPUJUISLIVM MTPEJICEPANIA Y TALIMEHTOB C JIEBIOTOM 3ABOJIEBAHMSI B MOJIOJIOM BO3PACTE

Hyponikpi3sl XKancast, bepyam Hypuia Bex60chIHKbI3bI, BpekemieBa AUTepUM AJBBUEBHA. ...........covvvvvrvrereennns 210




MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

PA3BUTHUE TBOPUYECKHUX CIIOCOBHOCTEM YEPE3 NCHOJIb30BAHUE
CUHI'AIIYPCKUX METO1OB OBYYEHHSI B PAMKAX LESSON STUDY
(MATEMATUKA, PYCCKHUM SA3bIK U JIMTEPATYPA)

bexkbonamos K.C.

Yuumenv mamemamuxu

Hypaoun O.A.

Yuumenv mamemamuxu

Hyeymanosa A.H.

Yuumenw pycckoeo sazvika u numepamypol

AHHOTaANUA

B craree mpencTaBiieHbl pe3ysbTaThl MCCIIEJOBAaHUs, IPOBEACHHOIO B paMKax noaxonaa Lesson
Study yunTensMu MaTeMaTHKH M PYCCKOTO S3bIKA M JIUTEpATyphl. VcciienoBanue ObUIO HAPaBICHO Ha
U3y4CHHE BIIMSHHS CHHramypckux meronoB oOydenusi Think-Pair-Share u Rally Coach Ha pa3Butue
TBOPYECKHUX CIIOCOOHOCTEH ydalluxcs 4epe3 OpPraHu3alfio CTPYKTYPUPOBAHHOHN T'PYNIIOBOW pPaOOTHI.
Ocoboe BHUMaHHE YIEIUIOCh BOIPOCAM B3aMMHOM MOJJIEPKKM YHYAIIMXCS HPU PELICHUH CIO0XKHBIX
y4eOHBIX 3a/a4, pa3BUTHIO HABBIKOB COTPYAHWYECTBA, KOMMYHHKAIIMM W BOBJICYCHHOCTH B
oOpa3oBaTenbHbIN Mporece. B xoze nccienoBanus MpoBOAMIOCh HAOIIOAEHUE 32 YYAIllUMUCS YPOBHEH
A, B u C Ha ypokax MaTeMaTHKU U PYCCKOTO SI3bIKa M JINTEpATyphl B 8—9 kiaccax. AHaIU3 pe3yabTaToOB
Tpex ypokoB Lesson Study mokasas nmosioXuTesbHYI0 JUHAMUKY B pa3BUTUU HaBBIKOB B3aUMO/ICHCTBUS,
MOBBIIIEHUN AaKTHBHOCTH YYAaIUXCSI M TOTOBHOCTH OKa3bIBaTh IMOMICPKKY OJHOKIACCHHKAM.
[Tonmy4yeHHble pe3yabTaTbl CBUICTEILCTBYIOT O TOM, 4YTO MCIIOJIb30BAaHHE CHUHIAIypCKUX METOOB
00y4eHHs CIIOCOOCTBYET CO3/1aHUI0 OJIArONpUsATHON 00pa30BaTENbHON CPEbl, TOBBIILIEHUIO MOTHBAIUH
yuaiuxcs 1 3¢p(HEeKTUBHOCTH COBMECTHOTO pEIIeHUs yUeOHBIX 3ajau.

KmoueBbie cioBa: Lesson Study, Think-Pair-Share, Rally Coach, rpymnmosas padota, B3anMHast
MOAJIEPKKA, COTPYAHUIECTBO, TBOPUECKUE CITIOCOOHOCTH, PEPIICKCHSI.

Beenenune

CoBpemeHHOE 00pa30BaHNE OPHEHTHPOBAHO HE TOJNBKO Ha (JOPMUPOBAHME TPEJIMETHBIX 3HAHUH,
HO M Ha pa3BUTHE Y YyYalllUXCs HABBIKOB COTPYAHMYECTBA, KOMMYHMKAIUM, KPUTHUYECKOTO U
TBOPYECKOTO MBIIUICHUSI. B yCIIOBHSX OOHOBJIEHHWSI comepkaHHsl 00pa3oBaHHs OCOOYIO 3HAYMMOCTD
npuobperaeT co3laHue 00pa3oBaTeIbHOM Cpelbl, B KOTOPOWH ydaliuecss MOTYT aKTHUBHO
B3aMMOJICHCTBOBATh JIPYT C JPYroM, COBMECTHO pemaTh ydeOHbIe 3aJaud U OOMEHHMBATHCS HIESMH.
OnHuM 13 3¢ (EeKTUBHBIX HHCTPYMEHTOB OpPraHU3allMy TaKOW CpeJibl SBISIOTCS CUHTAypPCKHE METOMbI
oOyuenusi, Tounee crpateruu Think-Pair-Share, Rally Coach, ocHoBaHHbBIE Ha CTPYKTYpHUPOBaHHOM
B3aMMOJICHCTBUHU yJalUXCS.

Cunramypckue oOpa3oBatenbhbie ctpateruu Think-Pair-Share u Rally Coach mo3BossitoT
OpPraHu30BaTh JEATEIBHOCTh YYAIIUXCS TaKUM 00pa3oM, YTOOBI KaXIbli y4acTHHK 00pa3oBaTEIbHOIO
nporiecca ObLT BOBJICUEH B 0OCYXKJIEHHE, aHAU3 W MoKcK perreHuid. Think-Pair-Share mpeamonaraer
WH/IMBUyaIbHOE OCMBICICHHE BOIpOca, OOCYXJEHHEe OTBeTa C MapTHEPOM MU TOCIeAyIollee
npencrasienue uaed rpymmne wiam kinaccy. Crparterus Rally Coach ocHoBana Ha mnoouepenHOM
BBITOJIHEHUH 3aJlaHUs y4YaIllUMUCS C 00s3aTelbHBIM KOMMEHTHPOBAaHUEM JEHCTBUH M OKa3aHHEM
B3aWMHOMN TOAJEPKKH. VcIonbp30BaHNe JaHHBIX METOIOB CIIOCOOCTBYET Pa3BUTHIO KOMMYHHKATHBHBIX
HaBBIKOB, CAMOCTOSITEIIbHOCTH, YBEPEHHOCTH B COOCTBEHHBIX CHJIaX U TOTOBHOCTHU K COTPYIHUYECTBY.

B cBs13u ¢ 3TUM MccenoBaTeNnbCKoW rpymmoi Obuta ompeneneHa TemMa ucciefaopanus: «Pa3surue
TBOPYECKHX  CIIOCOOHOCTEH  uepe3  HUCMOJb30BAHWE  CHUHTAMYPCKUX  METOAOB  OOYYECHHS».
WccnenoBarenbckuil Borpoc ObLI cPopMyIupoBaH cienyrommm odpazoM: «Kak cTpykTypHpoBaHHas
rpymnmnoBas paboTa BIMSET Ha B3aUMHYIO MOJJIEPKKY yJaIluXcs MPU PELICHUN CIIOKHBIX 3a/1a4?».

Ienp uccnenoBaHMs 3aKiOyalach B H3YYEHUHM BIMSHHUS CHUHIAIYPCKUX METOJOB OOyUYEHHMS
Think-Pair-Share u Rally Coach Ha pa3Butue ydammxcs 8—9 KiaccoB Ha ypoKax MaTeMaTHKU H
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PYCCKOro sA3bIKa M JuTeparyphl. s IOoCTHXKEHHs 1eau ObUIM MOCTaBJIEHbI 3aJaud 10 OpraHU3aliu
HCCIIEIOBATEIBCKUX YPOKOB, HAOIIOICHHUIO 32 YYAIIUMUCS PA3TUYHBIX YPOBHEH MOATOTOBKH M aHATHU3Y
W3MEHEHUH B X Y4EOHOU JIeATEeTLHOCTH.

NccnenoBanne mpoBoauiochk B pamkax moaxona Lesson Study. B cocraB mccriemoBarenbcKoit
IPYIIBl BOIIIM YYMUTENsI MaTeMAaTUKU U PYCCKOrO s3bIKa M JuTeparTypbl. g HaOmoneHus Obuin
ompenaeneHsl y4yammuecs ypoBHed A, B u C. HabmroneHuwe OCYIIECTBISIOCH BO BpeMs MPOBEIACHHUS
HCCIIEIOBAaTENIbCKUX YPOKOB, B3aUMOIIOCELICHUSI 3aHATUH M COBMECTHOIO aHaJM3a IOJIY4YEHHBIX
pe3yIbTaTOB.

B pamkax nepBoro ypoka ucciae1oBaHus ObLIM POBEJCHB! YPOKM MaTEMAaTUKH U PYyCCKOTO SI3bIKa
U JIUTEPATYphI ¢ Kcnoib3oBanueM crpareruit Think-Pair-Share u Rally Coach. Ananu3 ypokoB nokasai,
YTO y4allluecsl MOJO0XKHUTEIbHO BOCIPHUHUMAIOT CTPYKTYPUPOBAHHYIO TPYNIIOBYIO pabOTy M AaKTUBHO
BKJIIOUAIOTCS B BBINOJNIHEHHME 3amanuid. Ha ypokax wMaremartuku crparerusi Think-Pair-Share
CIOCOOCTBOBANA AKTyaJIM3alMy 3HAHUH YYaluXcsl IO TeMe KBaJpaTHbIX HEPABEHCTB U BOBJICUCHHIO MX
B 00OCyX/JeHue pa3auuHbIX crocoboB pemenus. Ctparterusi Rally Coach mo3Bonmmia opranuzoBathb
B3aUMOIIPOBEPKY PELICHUI U OOMEH MaTeMaTHYECKUMH PacCyKIACHUAMU MEXKAY YIalIUMHCS.

Pe3yabTaTsl

B xoxe HabmofeHus ObUIO YCTAHOBJIEHO, YTO YYEHUK A YBEPEHHO BBINOJHSI 33/aHUS U
NPOSIBJIST  BBICOKUH YPOBEHb CaMOCTOSITETIBHOCTH. YYEHHK B 1eMOHCTpUpOBanm TOTOBHOCTh K
COTPYIHUYECTBY, OJJHAKO HE BCErja MpOsBIsUT MHULMATUBY MpH OOCYXaAeHUU. YueHUK C BBIIOIHSI
3aJJaHus TPEUMYILECTBEHHO TOCIE JTOTIOJHUTEIFHOTO CTUMYJIMPOBAHUS CO CTOPOHBI YUHUTENS M Yalle
3aHUMaJl MO3ULMI0 HabmoAarens. B pe3ynbTare aHanu3a NepBOro ypoKa HCCIIEOBaTeNbCKas rpyImmna
OpUIUla K BBIBOAY O HEOOXOAWMOCTH YBEIMUYEHHsSI KOJMYECTBA 3aJaHMid, IPEAIIONIAaratonux
00CyXJIeHHE pa3IMYHbIX CIIOCOOOB PELICHUs U OpraHU3alMI0 00Jiee TECHOTO B3aMMOJAEHCTBHS MEXKAY
YUYaIIUMUCS.

Bo BropoM ypoke wHcciaenoBaHus — ObUIM  YYT€Hbl  3aMeYaHUsi U PEKOMEHJalluu,
c(OpMyIHpOBaHHBIE [0 HUTOraM TIIEPBOrO YypoKa. Yyalruecs CTajld YyBEpeHHEe HCIOJIb30BaTh
MIPEUIOKEHHBIE CTPYKTYPHl B3aMMOJCHCTBHS, paboTa B Mmapax MpOoXoauia Oojee OpraHM30BaHHO, a
obcyxieHust npuoOpenu Ooiee coaepKaTenbHbIi Xapakrep. Ha ypokax pycckoro si3blka U JIUTEpaTyphl
WCTIOJIh30BaHUE HETTUTEPATYPHBIX TEKCTOB M CBSI3b H3y4aeMOT0 MaTepuaa ¢ )KM3HEHHBIMU CUTYaIHsIMA
3HAYUTEIBHO NMOBBICHIIM UHTEPEC yUaluxcs K 00CyXKIEHUIO.

Crparerus Rally Coach nmo3Bomsiia yyammmcsi COBMECTHO aHAJIM3UPOBATh apryMEHTHhI, YTOUHSATh
(GOpMYIMPOBKM M COBEPIIEHCTBOBAaTh NHCBMEHHBIE OTBETHl. YUEHUK B cTanm damie BbICKa3bIBaTh
COOCTBEHHOE MHEHHE W TpeJiaraTh WAeH IS O0CYXIeHHs. YUeHUK A aKTHBHO B3aWMOJICHCTBOBAI C
YYaCTHUKAMU TPYMINbI U TOMOTaJl OPraHW30BbIBATH COBMECTHYIO JeATEIbHOCTh. YueHuk C cran Gonee
BOBJICYCHHBIM B BBHINIOJIHEHUE 33JaHUN IO CPABHEHHWIO C TEPBBIM YPOKOM, OJHAKO MO-TIPEKHEMY
UCTBITBIBA 3aTPYJHEHUS MPHU CaMOCTOATENBHOM (OPMYIMPOBAHUU COOCTBEHHBIX Hiei. Ilo uroram
BTOPOTO ypOKa OBUIO PEKOMEHIOBAHO IMPOJOKUTH HCIIOIB30BAHHE CTPYKTYPHPOBAHHOW TPYIIIIOBOM
paloThI U yACIUTH TOTOJIHUTEIbHOE BHUIMAHUE PA3BUTHIO CAMOCTOSTEILHOCTH yuamuxcs ypoBHs C.

Ha TperbeM wmcciemoBaTeIbcKOM YpOKE ydalluecs YK€ YBEPEHHO HCIOJIh30BATM MEXaHU3MBI
B3aUMOJICHCTBHUS, TpeaycMoTpeHHble crpaterusimu Think-Pair-Share u Rally Coach. HauGonpmmii
WHTEpEC BBI3BAIM 3aJlaHHsI TBOPUECKOTO XapakTepa, TpeOyromue o0CYKICHHUS pa3INYHBIX BapHaHTOB
pelieHrs M COBMECTHOTO MPHUHATUS pELIeHWHA. Ydarmecs aKTUBHO OOMEHMBAJIMCh MHEHUSIMH,
npeuiarai  COOCTBEHHBIE WJAEH W CTPEMIUIUCh CHeNaTh pe3ylbTaThl CBOe paboTel Oonee
OpPUTMHAJILHBIMHU.

YdeHuK A TMpOJEeMOHCTPHPOBAT JUAEPCKHE KadecTBa M BBHICOKHH YPOBEHb BOBJICUCHHOCTH B
JesTeNbHOCTh Ipymibl. OH aKTHBHO Y4acTBOBaJ B OOCYKIEHMH, Mpeajaral HeCTaHAApTHBIE UICH U
OKa3bIBaJ MOJACPKKY OJHOKIACCHUKAaM. YYeHUK B yBepeHHO BKItOYascs B OOCYKICHHWE W aKTHBHO
pearupoBai Ha MpeUI0KeHUs APYIUX yYaCTHUKOB rpynnbl. Y4yeHuk C crai yaiie NpUHUMaTh Y9acTHe B
COBMECTHOH JIEATEIILHOCTH M OOCYKICHUN PE3yJIbTaTOB PabOTHI, XOTS €r0 MHUIIMATHBHOCTh OCTaBAJIaCh
HIDKE TI0 CpaBHEHHIO ¢ yuyeHHKaMu A u B.

Amnanu3s pe3ynbTaToB Tpex ypokoB Lesson Study mo3Bosini BEISIBUTB MOJIOXKUTEIBHYIO JUHAMUKY
B Ppa3BUTUHU Yy4allMXcs. YUeHHMK A crajn 0Oojee aKTMBHO IIOMOTaTh OIHOKJIACCHUKAM, 3a]aBaTb
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YTOYHSIOILIME BOIIPOCH U HAIIPABIATh O0CYXJIEHHE. YUEeHUK B mpoaeMoHCTpUpOBa pOCT YBEPEHHOCTH
B COOCTBEHHBIX CHJIaX, Yallle BHICKA3bIBAJI CBOE MHEHHE U Ipejjiaral OpuruHajibHble ujueu. Yuenuk C
CTaJ aKTHBHEE YYacTBOBATh B OOCYXICHMSX, MOBBICHJI YBEPEHHOCTb IPU BBINOJHEHUU 33JaHUN U
B3alMO/JICIICTBUH C TapTHEPAMHU.

Crnenyer OTMETHTb, YTO DPAa3BUTHE TBOPYECKUX CHOCOOHOCTEH OKa3aJoCh TECHO CBS3aHO C
pa3BUTHEM HAaBBIKOB COTPYJHHUYECTBA U B3aUMHOM TNOJAEPKKU. VIMEHHO CTpPYKTypHpOBaHHas
OpraHu3aiys IpynrnoBod paboThl IMO3BOJMJIA Y4YalIMMCS 4YyBCTBOBaTh ceOsl Oojiee yBEpeHHO NpHU
oOCYXKJeHNH waeld W Toucke perieHuil. Hambonee BbIpaKEHHBIE W3MEHEHHS OBLUTH CBSI3aHBI C
MIOBBIIICHUEM YPOBHS BOBJICYCHHOCTH YYAIMUXCS, Pa3BUTHEM KOMMYHMKAaTHUBHBIX HAaBBIKOB U
TFOTOBHOCTU K COBMECTHOM JEATEIbHOCTH.

BMmecTte ¢ TeM B Xoze uccieqoBaHUS ObUIM BBISIBIEHBI ONpeneieHHble TpyaHocTu. Ha ypokax
MaTeMaTHKU 3HAYUTEIbHAs YaCTh BPEMEHHU YAENseTcs (OPMHPOBAHUIO M 3aKPEIUICHUIO MPEIMETHBIX
3HAHUW, YTO OIPAaHWYMBACT BO3MOXKHOCTH [UIS BBIIOJHEHHUS TBOpYECKUX 3agaHuil. Kpome Toro,
OTJIEJIbHBIE YYalIUECs] UCIBITHIBAIN 3aTPYAHEHUS B YCBOCHUM TEOPETHUECKOI0 MaTepHasa, BCIEICTBUE
Yero y4yuTeNsiM NMPUXOAWIOCH YAETATh JOMOJHUTEIbHOE BpeMsl OObSCHEHUIO MOHATUH U OpraHu3aluu
IIPaKTUYECKON neaTenbHocTH. Ha ypokax pycckoro si3blka M JUTEpaTyphl ONpeAeieHHbIE CI0KHOCTH
ObUIM CBSI3aHBl C HEJAOCTATOUYHOW IMOATOTOBKOM OTIENBHBIX YYalIMXCS K OOCYKAECHHUIO TEKCTOB, UTO
BJIVSUIO HA KQYECTBO TPYIIIIOBOM pabOTHI.

3akiroyenue

Pe3ynbTarhl NpoBEAEHHOIO UCCIIEOBAHMS IOKA3aJIM, YTO UCIOIb30BAaHUE CUHTAIIyPCKUX METO/I0B
obyuenunsi Think-Pair-Share u Rally Coach oka3bIBaeT MOJIOKHTEIBHOEC BIUSHHUE HA OPTraHU3AIUI0
B3aMMOJICHCTBUS y4alIUXCsl IPU PEILIEHUU CIIOKHBIX y4eOHbIX 3ajad. [IpuMeHeHne qaHHbIX cTpaTeruil
CIOCOOCTBYET Pa3BUTHIO B3aMMHOM NOJJEPKKU, COTPYJHHYECTBA, KOMMYHMKATHBHBIX HAaBBIKOB U
BOBJICUEHHOCTH y4aluxcsi B 00pa3oBaTeNbHbIH Mpolecc.

[losrydeHHBIE pe3yabTaThl IO3BOJISIIOT CAEIATh BBIBOJ O TOM, YTO CTPYKTYPUPOBaHHAs IPYIIIOBas
pabota siBisieTcst 3PPEKTUBHBIM CPECTBOM Pa3BUTHs ydalllUXCs KaK HAa ypoKaxX MaTeMaTHKH, Tak M Ha
YpOKax PYCCKOTO si3blka M JUTeparypbl. HecMOTpst Ha TO 4YTO pa3BUTHE TBOPUECKHUX CIOCOOHOCTEH
TpeOyer Oojiee MIUTENBHOrO MepHoja HAOIIOAEHUS, HCCIEAOBAHUE MOJITBEPIMIO MOJOKHUTEIHHOE
BJIUSHUE CHUHTAallypCKUX METOJ0B 00y4deHHs Ha (QOpMHpOBaHHE 00pa30BaTENbHOM  Cpebl,
CIIOCOOCTBYIOIIEH aKTUBHOMY B3aMMO/IEHCTBHIO, OOMEHY H/I€IMHU U COBMECTHOMY MTOMCKY peIlIeHuH.
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ONTUMM3AIIMSA NCKYCCTBEHHOM BEHTWIAINUA JETKHUX ITPA
OCTPOM PECIIMPATOPHOM JUCTPECC-CUHAPOME

Kanmaii Axkvinoex Mypamynwt, Pezuoenm kagheopuvl anecmesuonocuu u peanumamonozuu No2
Kaszaxckuui nayuonanvrhwiti meouyuncxkuil ynusepcumem um. C. /. Acghenousaposa

Kanaxoea Tozxncan Camamxpizol, Pe3udenm xageopwl anecmesuonocuu u peanumamonocuu Ne2
Kazaxckui nayuonanohviti meoduyunckui ynusepcumem um. C. J]. Acghenousiposa

Kymaobaee Hypoex Kapamamounosuu, Pe3uoenm xaghedpwl anecmesuonocuu u

pearumamonocuu Ne2

Kazaxckui nayuonanohviti meouyunckuu yrusepcumem um. C. []. Acghenousiposa

Yypcun Baoum Braoumuposuu, Pykosooumens, k.M.H., Ooyenm, 3agedyrowuti kagheopotl
anecmesuono2uu u peanumamonocuu Ne2, Kazaxckuii HayuoHanbHblli MEOUYUHCKUL YHUBEPCUTNEM UM.
C. JI. Acpenousaposa

AHHOTanUA

[lepconanu3upoBaHHBIM MOAXO0A K MCKycCTBeHHOW BeHTWisuuu Jierkux (UBJI) y namuenToB c
ocTpoM pecrniupaTopHbiM nuctpecc-cuaapomMoM (OPJZIC) y B3pocibIX, OCHOBaHHBIM Ha (PU3UOIOTHU U
Moponoruu nerkux, stnonorur OPJIC, Meronax Buzyain3alnuu Jerkux U OMOJI0ruueckux (GeHoTumnax,
MOXET YyAy4IIUTh HPAaKTUKY BEHTWISALUUMM M HUCXoAbl 3aboneBaHuil. OnHAKO HEOOXOIUMBI
JIONIOJTHUTENbHBIE MCCIIEeIOBaHUSA, MIPEXKAE YeM CTpaTeruu nepcoHanusuposanHoi MBJI moxxHo Oyner
MPUMEHATH HEMOCPEJICTBEHHO Y IMOCTEIH OOJIBHOTO.

BeHTUnAMOHHBIE TNapaMeTpbl CIEAYET TUTPOBAaTh HAa OCHOBE TINATEIBHOIO MOHHUTOPHHIA
LEJNEBbIX (DU3MOJIIOTMYECKUX TEePEMEHHbIX W HHAMBHMIYaIM3UPOBAHHBIX Lened. XOTd HU3KUN
nbixatenbHblil 00beM (VT) sBasieTcst ctangapToM JiedeHusl, JajbHelmas naauBuayanusanus VT moxer
noTpeboBaTh OIIEHKU pe3epBa oObeMa Jierkux (Hampumep, emkocT Baoxa — IC). Huskoe nBuxyinee
nasnenue (driving pressure, AP) ciayxuT uist Bpauelt opueHTHUpOoM AJis perynupoBku VT U, BO3MOXHO,
JUTSL ONTUMU3AIMK TIOJIOKUTENbHOTO naBieHus: B koHile Bbioxa (IIJIKB-PEEP) npu ognoBpemenHOM
yInep:kanuu Aasnenus miato (Pplat) Hiske moporos 6e30MmacHOCTH.

MOHMTOPHHT NUILEBOAHOIO JABJICHUS IT03BOJISET OLIEHNUBATH TPAHCITYJIBMOHAIBHOE AABJICHUE, HO
€ro MCIOJb30BaHUE TPeOyeT TEXHUUECKUX HABBIKOB U MPABUIIBHOM (PM3MOIOTHYECKON MHTEpPIpETAlH
U1 KIMHUYECKOTO NPUMEHEHHs Yy TMOoCTelIM OOJbHOro. MexaHWdyecKas MOIIHOCTh YYHUTHIBAeT
BEHTWISILIMOHHBIE MTapaMeTphl B COBOKYITHOCTH J1J1s onTuMu3anuu Hactpoek UBJI, oqnako Heo6xoaumbl
JAIbHENIINE UCCIIEIOBAHUS ISl OLEHKH €€ KIMHUYECKON 3HaYUMOCTH.

OrnpeneneHne MoTeHINANa K pEKPyTUPOBAHMIO aibBeos y nanneHtoB ¢ OPJIC nMeer kirodeBoe
3HauYeHue s TUTpoBaHus u wHauBHAyanu3anuu [IJIKB. UToObl ompenenuTh IieieBbie MOKa3aTeNn
razooOMeHa JUIsi KOHKPETHBIX MAallMEHTOB, KIMHUIUCTBI JOJDKHBI YUYUTHIBATh (DAKTOPHI, CBSI3AHHBIE C
TPAHCIOPTOM KHCJIOPOZa U MEPTBBIM MPOCTPAHCTBOM. B 1aHHOM 0030pe MbI 00Cy*)/1aeM 000CHOBaHHE
NepcoHaANN3UpoBaHHbIX noaxonoB k WBJI y manmentoB ¢ OPJIC, ponb Bu3yanusanuu JIETKHX,
UACHTUDUKAIMIO (EHOTHIIOB, HHIUBUAYAJIU3UPOBAHHBIE TIOAXOJAbl K BEHTWIIMHM Ha OCHOBE
(bU3MONIOrMYECKUX JaHHBIX U MpOorpamMmy OYIyIIUX UCCIeI0BaHUMH.

KittoueBbie cioBa: IpIXaTeNbHBIN 00bEM, ABUXKYIIEE JaBICHHUE, TPAHCIYJIbMOHAIBHOE JIaBJICHHE,
(dheHoTur, 6oMapKepbl, KOMIBIOTEpHAsE TOMOTpadusi OPraHOB TPYTHOMN KIETKH.

Beenenue
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Octpsiii  pecniupaTopubiit  auctpecc-cunjapom (OPIIC) xapakTepusyeTcsi HIMPOKUM CIEKTPOM
KIMHUYECKUX M MaToMopgojoruueckux mnpuszHakoB [1, 2]. MckyccTBeHHas BEHTHIISALUS JITKHX HE
ABJIAETCS TE€palnuel, HallpaBJICHHON Ha OJHO KOHKpeTHoe 3aboseBaHue. boiee Toro, nomyiasuoHHbIE
JaHHbIe (OCHOBAHHBIC HA CPEJHHMX IOKA3aTEeNAX MOMYIALNN) HEe 0053aTeNbHO OTPaXatoT 0COOEHHOCTH
OTJENbHBIX MAIUEHTOB C pa3jIMYHbIMH (EHOTHIAMH U CONYTCTBYIOIIMMH 3a0osieBaHusmu [3].
Pa3paboTka mMeTon0B JieueHus u crpateruii BeaeHus namueHToB ¢ OPJIC ocnoxHsaeTcs ero orpoMHON
reTEPOreHHOCThIO; KakK ciaeacTBue, cMmepTHOCTh 0T OPJIC ocTaercs Bbicokou [4].

B nactosimem o630pe obOcyxaarorcs obocHoBaHue mnepcoHanmm3upoanHoi MBJI mpu OPJIC,
pa3NuYHbIC IIEJIeBble TI0KA3aTeIM BEHTWIALUH, pOJb BHU3YAIM3alMU JIETKUX, WACHTUDUKAIHSI
(EHOTUNOB, WHAWBUIYAIN3UPOBAHHBIE MOIXOABl K BEHTWIALMM HA OCHOBE (PH3UOJIOTHUYECKUX
IIPUHLIMIIOB U Iporpamma OyayIinuX UCCIEA0BAHNM.

O6ocnoBanue ontumuzanuu UBJI mpu OP/IC

[IpucyTcTByeT BIOJNIHE OOBICHUMOE >KETaHHe CTaHAAPTU3UPOBATH MOIXOMbl K BEHTUIISILIMU
nauueHToB ¢ OP/IC. Pe3ynbTaThl CilydailHbIX KJIMHUYECKUX MCCIEAOBAHUI BMEIIATEIbCTB U CTPATETUid
ObUTH 00BEUHEHBI B METa aHAIM3bI JUISl MMOJYYeHHUS CYMMAapHBIX OLIEHOK TeparneBTudeckoro 3ddexra,
YTO MO3BOJIMIIO HH(POPMUPOBATH KIMHUYECKYIO MPAKTUKY U A0 OTIPABHYIO TOUYKY Ui O0€30MacHBIX
WHIUBUYAIN3UPOBAHHBIX 1oaxonoB K MBIJI. Mcxonsl wucciienoBaHui, YCTaHOBHUBILIKE MOPOTOBBIE
3HAYEHUS JUIsl HapaMeTpPOB BEHTHJIALIMK Ha OCHOBE PUCKA CMEPTHOCTH, HE YCTAHOBUJIM OKOHYATEJIbHON
IIPUYMHHO-CJIEICTBEHHON CBSA3M MEXJy HIPUMEHSEMbIM PEXHUMOM, BEHTUISITOP-UHIYLIUPOBAHHBIM
nospexaenueM jerkux (BUIJI-VILI) unu cmepTbio.

Y moctenu OONBHOTO Bpaud CTPEMSTCS BHEAPUTH STH JOKA3aTeNbCTBA M HACTPOUTH 3TOT
«MOIIIHBI HMHCTPYMEHT», MOHUMAas (PU3NOIOTUYECKUE MEXAHU3Mbl U BO3MOXKHBIE IOCIEIACTBHS
BEHTHJIIIMOHHBIX BMemaTeabcTB [5]. KiroueBbIMU LiesiMU SBIISIOTCS 00JIerYeHne Ype3MepHoOil paboThl
IBIXaHUS W yIOydllleHHe Ta3000MeHa 0e3 yXyIUIeHHs TeMOAMHAMHUKU WJIM HAHECEHUs STPOTeHHOU
TPaBMbI HEJOMYCTUMBIMU YPOBHSIMH JaBJIECHUS WU (PpaKLUH BJABIXa€MOI0 KUCIIOpoJa. TeM He MeHee,
M30MpaTeIbHOE TOCTUKEHUE OJTHON U3 ATUX IIeJIeH MOXKET BCTYIATh B KOHQIUKT C LEISIMU APYTou [6].

B To Bpems Kak MCIOJIb30BaHUE )KECTKUX, TMOKO HE MEHSIOIIMXCS YUCIOBbIX Mokazareneit UBJI
Ha Bcex (paszax OPJZIC GeccMbICIEHHO, ONTUMU3MPOBAHHAS BEHTUJISIMS, OCHOBAaHHAs Ha TIIATEIIbHOM
(YHKIIMOHAJTbHOM MOHMUTOPUHIE W MOHMMAaHUMU MaTOPU3NOJIOTUYECKUX MEXAHU3MOB, MPECTABIIAETCS
Oonee jxenaresbHOM M ob6ocHoBaHHOW. TakuMm obOpa3zom, ontumusupoBaHHas KBJI, ocHoBaHHas Ha
(GU3MOJIOTUM M OTBETE JIETKMX Ha HACTPOMKH, 3all0KMJIa OCHOBY JUISL pa3pabOTKU «Oojiee YMHBIX»
IIPAKTUK PECIIUPATOPHON MOIIEPHKKH.

Perynupys komnonents! napamerpoB MBJI Ha ocHOBe THIATENIBHOTO MOHMTOPHHIA LENEBBIX
(GU3MONIOrMYECKUX TEePEMEHHBIX, peakuii Ha BMeEIIATeIbCTBA M TEHACHLUN, peJIeBaHTHBIX
MHTETpaIbHBIM IIeJIIM J€UYeHUSI KOHKPETHOTO MaIeHTa.

[leneBble moka3aTenu JpIXaTeIbHOIO 00beMa

Crparerusi mpoOTEeKTUBHON BEHTUJISAIIUU JIETKUX (II€IeBOM JbIxaTenbHbli 00beM [VT] cocraBnser
4—6 mn\kr uneanbHOM Macchl Tena [PBW] mis ynepskanust nasienus miaro [P PLAT] ke 30 cM Bo.
Cr.) sBigeTcss TEKyIIUM cTaHjaapTtoMm JjedeHus [7]. B 3mopoBbix snerkux VT MOXKHO TUTpoBaTh MO
uaealbHON Macce Tena, MOCKOJIbKY OOBEMBI JIETKUX KOPpEeNIUpylT ¢ poctoM u mnoinom (PBW).
Hanporus, y nanuentoB ¢ OPJIC 00beMbl JIETKUX HE KOPPEIUPYIOT TECHO ¢ UAEaIbHOI Maccol Tena
U3-3a KpailHe HEOJTHOPOJHOTO paclpe/iesieHusl MOpakeHus JIeroyHor TkaHu. Takum oOpaszom, B ujaeaie
VT nomkeH ycTaHaBIMBAThCS B COOTBETCTBHM C KOHEYHO-IKCIUPATOpPHBIM 00bEMOM nérkux (EELV)
nunmu emkocThio Baoxa (IC), usmepennoit npu gasiaeranu 30 cm Box. Cr.
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ITIpu Gonee Boicokux ypoBHsX IIJIKB (PEEP) o6vem EELV Moxer H3MEHATbCS BMecTe C
noAaTIUBOCTbIO pecnupaTtopHoil cuctembl (CRS), mosromy nHactpoiika VT mo EELV cranoButcs
HeHaznexHoU. Bricokoe ITJIKB moxer He BiausaTh Ha emMkocTh Bioxa (IC) win naxe yMeHbLIaTh €€, TEM
caMmbIM orpaHuuuBas naibHeimee yenuuenue VT. [lpu 6onee nuszkux yposasx I1JIKB emkocts Broxa
(IC) 6onee tecuo koppemupyetr ¢ EELV, u VT moxer ObiTh ycTanosieH iau6o no IC, mu6o no EELV
[11]. Tem He MeHee, KIMHUIIMCTAM Jierde U3MEpUTh eMKOCTh Baoxa (IC) y moctenmn GOJBHOTO 1O
cpasuenwmio ¢ EELV [8].

Ces3p Mexay VT U cMEpTHOCTBIO CHJIbHEE Yy MAllMeHTOB ¢ 0oJjiee HU3KOM MOJATIMBOCTHIO
pecipatopHoit cucreMbl (CRS), uTo ykas3piBaeT Ha BaXXHOCTH mojaoopa VT s Kaxaoro mamueHTta B
3aBHCHMOCTH OT 00beMa ocTaBlIelcsa a3pupyemoit Tkanu. IIponeccopsl coBpemenHbIx anmnaparos MBJI
MOTYT aBTOMAaTHYEeCKH pacCcUuThiBaTh Hamimy4ymuidi VT B Oe3omacHbIX mpenenax. Hampumep,
amanTuBHAas ~ ToanepkuBaromas  BeHTwrsuus  (Adaptive  Support  Ventilation —  ASV),
aBTOMAaTU3HpoBaHHBIN peskuM MBJI ¢ 3aMKHYTBIM KOHTYpOM, obecriednBaeT Hawiyuiiee codyeranue VT
u 4vactoTel aeixaHus (RR) anga mocTwkeHWss MHUHUMAalbHOM paboOThl [bIXaHUS B COYETAHUU C
HAaUMEHBIIMM JABIXKYIIUM naBieHueM (AP), m MoxkeT NpeBOCXOAWTh MEAMIMHCKHA TEepcoHal B
touHocTu TUTpoBaHus VT. Hakonel, Mcroib30BaHHWE HMCKYCCTBEHHOIO HMHTEJUIEKTA JJSl Pa3pabOTKu
[IEPCOHAIN3UPOBAHHBIX MHCTPYMEHTOB MOJJAECPKKU MPUHITUS KIMHUYECKUX PELICHUM MOXET OKa3aTh
HE00XO0AMMYIO TTOMOIIb BpayaM y IMOCTEIH OOJIBHOTO.

Huskuii qpixarenbhbiii 00beM (VT 4—6 Mul\Kr uieaabHON Macchl Tea) CTajl CTaHaapTOM JICYCHHUS.
[TepconanuzupoBanusiii moaoop VT MoxeT moTpeOoBaTh OLIEHKH KOHEYHO-IKCIIUPATOPHBIM 00BEMOM
nérkux (EELV) wnm emkxoctu Baoxa (IC). ABTomMaTu3upoBaHHBIE CHCTEMbl M HCKYCCTBEHHBIN
MHTEJUIEKT MOTYT 00€CNeYHTh JY4IIUN BEIOOP, MOHUTOPUHT M KOHTPOJb ontuManbHoro V_T.

LleneBble mokazaTenu ABUKYILETO JABJICHUS U TABJICHUS I1JIaTO

Hewxymee nasnenue (P apaiie — AP = VT CRS) npencraBnser co0oii abIxaTenbHbIH 00beM,
CKOPPEKTHPOBAaHHBIN € y4yeTOM (DYHKIIMOHAIBHOTO (a3pUPYyeMOro) pasMepa JIErKHX, U 3TOT MapameTp
TECHO CBsI3aH CO CMEpPTHOCTHIO [9]. HemaBHUe uccienoBaHus MOIYEPKUBAIOT BAXKHOCTh UCTIOIB30BAHMS
AP nns tutpoBanuss VT wmm [IJIKB y mamuentoB ¢ OPJC [10]. Ilpu ycrnoBuum oauHaKOBOH
nonatiuBoctu (CRS), AP wnampsimyto koppenupyer ¢ VT. Ilpu HH3KOH momaTiauBocTu TpeOyercs
camxenue VT, uroos! ynepxkuBath AP B 6e3onacHom nuamazone (< 13 cm Boa. Ct.).

JIBrkyliee JaBiI€HUE TakKK€ MOXKHO HcHojib3oBaTh i Hactpouku [IJIKB, mnockonbky
HaWIY4IIUH KOMIPOMHUCC MEXKIY NEepepa3lyTHEM ajbBEOJ U UX PEKPYTUPOBAHHUEM OINPEAEIAETCS MPU
HauMeHbllleM 3HaueHun AP. VccrnenoBaHue, aHanM3uMpoOBaBLIEE JIBa  PaHIOMHU3UPOBAHHBIX
uccnenoBanus no OPJIC, nokasaino, uro cHuxkenne AP 6b110 cBsizaHO ¢ 6osiee HU3KOM CMEPTHOCTBIO IO
CPaBHEHMIO C U30JIMPOBAHHBIM yBelnueHneM nuaekca okcureHamnuu (PaO2\ FiO2).

CymectByeT psn npobnem, kacaromuxcs tutpoBanus [IJIKB mo ypoBaio AP, Bkmtouas
CIIeIYIOIIHE:

1. B 3aBucumoctu ot ucnonb3zyemoro VT MuHuManbHoe 3HaueHue AP MoeT ObITh JOCTUTHYTO Ha
pa3Hbix ypoBHsx [1/IKB.

2. Ilpu Gonee Bbicokoit mogatnuBoctu (CRS) 6onee Boicokue yposuu I1JIKB Moryt npuBoauTh k
CHIKEHHIO AP 110 CpaBHEHHIO ¢ HU3KOM NOJATJINBOCTBIO.

3. Camxenune AP mpu yBenmuenuu [1/IKB moxeT ObITh CBS3aHO ¢ M3OBITOYHBIM IHKIMYECKUM
PEKPYTUPOBAHUEM BHYTPH AbIXATEIBLHOTO 1IHUKIIA

4. VI3MeHeHus MOIaTIAMBOCTU ITPYIHOM CTEHKH MOTYT HCKa)KaTh u3MepeHue oouiero AP.

5. Hannuue deHOMEHa 3aKpbITUS AbIXATENbHBIX MyTeH MOXKET HapylIaTh MaTeMaTUYECKYIO CBS3b
mexny AP u ITJIKB.
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XoTs npsimMasi IPUUMHHO-CIIEICTBEHHAs CBA3b HE JoKa3aHa, 3HadeHus [P PLAT] > 29 cm Boa. Cr.
u AP > 19 cMm Boa. Cr. y mauueHToB ¢ yMepeHHbIM U TspkenbiM OPJIC Obutn CBSI3aHBI C MOBBIIIEHHON
TFOCTIUTAIBHOM CMEPTHOCTBIO, HE3aBUCUMO OT wucnosb3dyembix ypoBHed I[IJIKB u VT . Opgnako
KOHKpETHBIE HU(POBBIC 3HAYEHUSI MOTYT OBITH HEIPUMEHUMBI K OTJeNIbHBIM naiuenTaM . Kpome toro,
KOHLENIMUS TPaHCIYJIbMOHAJIBHOIO JBUXKYLIETO [ABICHHWS BO BPEMsl LHMKIWYECKOM BEHTUIIALMM B
nocjexHee BpeMs IpuoOperaeT Bce Oobllee 3HAUYEHHWE M MMEET IMOTeHIMan A Oosee TOYHOIro
HamnpasjieHus npoTrekTuBHOM MBJI.

Jlns  OONBIIMHCTBA NALIMEHTOB LIE€JI€BO€ 3HAaYeHHWE JBUXKyllero pnasieHus (AP) pomxkHO
yaepxkuBatbest HIke 13 cm Boa. Ct. Xotsa AP MokeT noMo4b «MHIUBUAYaIU3UPOBATE» HACTPOUKU VT
n IIJIKB, nmoka HEACHO, MPEBOCXOAMUT JIM ITOT mapamerp Apyrue meronsl Hactpoiiku IIJIKB. Ilo
BO3MO>XHOCTH KJIMHUIMCTBI JOJDKHBI CTPEMUTHCS MOJAEpkKUBaTh AasieHue miaro [P PLAT] < 27 cm
Boa. Cr.

IleneBble noKa3aTeNN TPAHCITYJIBMOHAIBHOTO 1ABJICHUS

TpancnyneMonanbHoe naBieHue (PL) — 3To ucTuHHOE pacTAruBarollee ycuwiue, IeHCTBYIOIIee
Ha JIETOYHYIO TKaHb, OIPEJeNIsieMOe KaK pa3HUIAa MEXy JaBIeHUEM B JpIxaTeibHbIX NyTsaX (PAW) u
wieBpaibHbiM qaBienueM (PPL), mpu atom PPL ouenuBaercs no numeBonnomy nasienuto (PES) [11,
12]. B ycnoBusix xontponupyemoir MBJI rpanuent PL Bappupyer oT BepxHUX (HE3aBUCUMBIX) 10
HUKHUX (IpPaBUTALlMOHHO-3aBUCUMBIX) OT/IE10B Jierkux [23]. AGcomoTHbli rpaaueHT PL B nonoxenun
Ha CIMHE B MIEPBYIO OUYEpElb 3aBUCUT OT BECa JIETKUX, a TaKKe OT (POPMbI U MEXAaHUUYECKHUX CBOMCTB
JIETKUX U TPYJHOU CTEHKHU.

PES sBnsercs pa3zymMHOM OLICHKOW IUIEBPaJIbHOIO JAaBJICHHWS B IIOTPAHUYHOM 30HE MEXKIY
3aBUCUMBIMH M He3aBUCUMBbIMH oTzaenaMu Jerkux. Ilpm OPJIC u30bITOYHOE THApPOCTATHUECKOE
JABJICHHE, HAKJIAJbIBAIOIIEECsS OT BEPXHUX OTAEIOB K HWKHUM, cocTaBisgeT B cpeaHeM 10 cm Box. Cr.
[13]; Takum oOpa3oM, UCTHHHOE TuieBpanbHOe naBienue PPL npumepHo pasHo PES +5 cm Box. Cr. B
HIDKHUX (3aBUCUMBIX) oTnenax u PES -5 cm Boa. CT. B BepxHUX (HE3aBHCHUMBIX) OTAeNax jJerkux. [Ipu
MHTEpIpEeTAlMK JaHHBIX: a0COII0THAs (HecKkoppekTUpoBaHHas) pasHuna Mexay PAW u PES Ha konne
BJIOXa WJM KOHIIE BbIAOXa MIpPEJCTaBiIseT coOOW TpaHcmyibMoHainbHOe nasineHue (PL) B cpeanmx
OTJeNax JIETKUX.

DacTUYHOCTh PECTIUPATOPHONW CUCTEMBI M I'PYAHOM CTEHKH MOXKET HENpeCKa3yeMO MEHSAThCS
npu u3meHeHun ypoBHs IIJIKB. ¥V nmanueHTOB ¢ OXMpPEHHUEM MM MOBBIIIEHHBIM BHYTPHOPIOIIHBIM
nasinenueM (xkorma P PLAT mpeBbimaer 27 cm Boa. Cr.) ympouieHHass (GopMmyia MOXKET MOMOYb
OLICHUTh HEOOXOJUMYIO0 KOPPEKIIHIO IIeJIEBOT0 AaBieHus miato [ 14]:

LeneBoe P PLAT =27 + BuyrpuOpromHoe aasnerue — 13 cm Boa. Ct/ 2.

VY manuentoB 0e3 oxxupenus Ha MIBJI cpennee BHyTpuOpIONTHOE TaBJICHHUE COCTaBIsAeT 13 cM BOJI.
Cr., ¥ MOJIOBMHA 3TOrO JAaBJIEHUS NEpenaeTcsl B rpyAHyro nosnocth . Crenyronue napaMerpsl ObUIH
MIPEAJIOKEHBl B KAayeCTBE ITOTEHUMAIbHBIX OPHEHTHPOB Uil MHAMBUAYyanusupoBaHHon WBII ¢
MCIOJIb30BaHUEM TpaHCIyJIbMOHaNbHOTO nasienus (PL) [15, 16]:

1. Koneuno-uncnupatopaoe PL (B He3aBUCHMBIX 30HaxX Jierkux) Huxe 15-20 cm Box. CT.

2. TpancnynsMoHanbHOe aBUKYyILee nasienue (A PL) vmke 10-15 cm Boa. Cr.

3. IIJIKB, ycraHoBneHHOE IO KOHEUHO-BbI10X0BOMY PL (B 3aBUCHMBIX 30HaX JerKuXx), paBHoe 0—6
cm Box. Cr.

4. PL Bo BpeMsi MaHEBPOB PEKPYTUPOBAHHUS HE JOKHO MpeBbIimath 25 cm Boa. Cr. [16, 17].

Ha CETrOAHSIIHUN JI€Hb KIIMHUYECKHE UCCIIEIOBaHMUS, OIICHUBABILIKE poJb
nnauBuayann3uposanHoro [1JIKB, HacTpoeHHOro 1mo KoHeuHo-3kcnupatopHbiM PL, B cpaBHeHMU cO
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cragnaptapiMu - Tabmunamu  [IJIKB/FiO2, He mokazanu 3HAYMMOTO YAYYIICHHUS HCXOIOB U
BbDKHBaeMoctu [18, 19].

VY NanMeHToB C MOBBIIICHHBIM BHYTPUOPIOUIHBIM JIaBJICHUEM WM MaTOJOTHUYECKUM OKUPEHUEM
MOHMUTOPHMHI TPaHCIyJbMOHaJIbHOTO AaBieHus (PL) mMoxer momoub B MHIMBHIYyalIM3alMd HACTPOEK
BeHTHIALMK. V3Mepenune nuiieBogHoro nasienus (PES) tpeOyer oT KIMHUIUCTOB y ocTeNnu 00JIbHOTO
CIELUAIbHBIX TEXHUUECKUX HaBBIKOB U IN1yOOKOH (PM3MOJIOTMUECKON HHTEpIpeTaluH.

IleneBble noKa3aTeN MEXaHUYECKON MOLTHOCTH

Mexannyeckas MomHOCTh (mechanical power) omnpenensercs Kak KOJMYECTBO JHEPTHUU,
IIepelaBaeMOil JIETKUM B €JUHUI]Yy BPEMEHH, M MOXET BapbUPOBaTbCS B IpeAeiax OTAEIbHBIX
MOJYIIMKIIOB BJOXa HJIM BBIAOXAa 3a CYET W3MEHEHHs Npoduis MoToka. Pacdyer MexaHHMUECKOH
MOIIIHOCTH OCHOBAH Ha JIBYX YPaBHEHMSIX JBM)KEHUS peCIMpaTOpHON cuctemsl [20]:

PRS =ERS * VT + V * Raw

(YpaBuenue 1)

PRS=ERS - VT + V' * Raw + [1IKB

(YpaBuenue 2)

rae P RS — u3Menenue naBneHus B AbIXaTEIbHON CUCTEME, V - MHCIMPATOPHBIN MTOTOK, a Raw —
COIIPOTHBIICHUE JIbIXaTEJIbHbBIX MYTEH.

* YpaBHeHue 1 paccuuThiBa€T H3MEHEHHME JIaBJIEHHMSI OTHOCHUTEIBHO HEOIPENEICHHOIO
HAYyaJIbHOTO JABJICHUS, OINpEAeNsis HM3MEHEHHE YpPOBHS SHEpruu, 3allaCeHHOW B PECHUpPATOPHOMN
CUCTEME.

* YpaBHeHHe 2 ompejesseT «aOCONIOTHBIN» YpOBEHb SHEPIMHM B PECHUPATOPHOIl cuUCTeMe IO
OTHOILIEHHUIO K €€ COCTOSTHUIO IIOKOS.

YMHOXKEHHE YpaBHEHHUH JBM)KEHUS Ha 00bEM MO3BOJISIET PACCUUTATh MEXAaHUUECKYIO MOIIHOCTb,
U1l 4ET0 JIOCTYITHO HECKOJIBKO MaTeMaTHYeCKUX (GopMy .

Pa3Bepnynace octpas nuckyccust otHocutensHo [I/IKB m Toro, nomkeH M CBSI3aHHBIA C HUM
CTaTUYECKUN OOBEM JIETKHMX YUUTBIBATHCS MPU pacyeTe MOBPEXKJIAIOLIEH MEXaHMYEeCKOW MOUIHOCTH.
Br3biBaeT nu 1o6asnenue aprkyinero nasiaeHus (AP) B 1 cm Boa. Cr. K yxke pa3ayToMy JIeTKomy (TIpu
I[TAKB 40 cm Boa. CT.) Takoe e MOBpEeXJAeHUE TKaHH, KaK eciau Obl To ke camoe AP HauMHaIoCh C
nyns [TAKB?

* CTOpOHHUKH TI€pPBOTO ypaBHEHMs YTBEpPXKJIAIOT, 4YTO BaKHAa TOJBKO JeibTa (M3MEHEHHE
napameTpoB). OHM 3asBJISIIOT, YTO SHEPIUs, He0OXoaAuMas AJIs MOIbEMa Ha OJIHY CTYNEHbKY JIECTHULIBI,
OJIMHAKOBA HE3aBUCUMO OT TOT'O, C KAKOM CTYIIEHbKU Bbl HAUMHAETE TIOBEM.

* HarrpoTuB, CTOPOHHUKHM BTOPOTO YPAaBHEHUsI YTBEPKIAIOT, YTO CHIJIOBOE II0JIE MEHSETCA 110 MEpE
pactspkeHus nerkux. [lo anamoruu, 3To Moxoxe Ha TO, Kak eciiy Obl YeJIOBEK MOAHUMAJICS IO JIECTHULE
C HaTAHYTOM Ha IOSICE€ OJJIACTUYHOM JIEHTOM, 3aKpeIUICHHOM Ha TIepBoM cryneHbke. Kaxnas
Mocieayromas CTylneHbka TpeOyeT OoJblle SHepruu, Oobllle 3HEPrHuH MPUBOAMT K OOJbIIEMY
nepepacTsLKeHHUIo , a Oonbliee nepepactskenue sener k BUTLL

B HacTos1ee BpeMsi OTCYTCTBYET KOHCEHCYC OTHOCUTEIIBHO MaTEMaTH4YECKOW MOJIENH, JIeXkKallen
B OCHOBE pacyera MeXaHH4ecKoil MomHocTH, U aerepMmuHaHT (ypoBHu I[1/IKB, wacrora, mcxonHbli
pasmep JIeTKHX), KOTOpBIE CIeyeT MPUHUMATh BO BHUMAHUE, TIOITOMY MPaKTHUECKas EPCOHATM3AIIMS
Ha OCHOBE 3TOr0 MapaMeTpa Moka 3aTpyJHeHa. X0Ts MoKa3aTelb JIETKO U3MEPUTh Y IMOCTEIH O0JIBHOTO,
€ro MpOrHOCTHYECKask eHHOCTh B oTHomeHuu BUILI (BeHTHIATOp MHAYIUPOBAHHOMY MOBPEXIEH IO
JIETKUX) OCTaeTcs criopHoi [21].

MexaHnueckasi MOIIHOCTh — 3TO MHTErPAJIbHBIA KOHIIENT, BKJIIOYAIOIINN B ce0s1 BCE BaXKHBIE U
obmenpu3zHanable puirHbl  pa3puTuss BUILJL. OmHo u TO ke 3HAYCHHE MEXaHWYECKON MOIIHOCTH
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MOXET OBITh JOCTHUTHYTO TPHU TMOMOIIM COBEPIICHHO PA3IUYHBIX KOMOWHAIMI YHOMSHYTBIX BBIIIE
BEHTHJIALIMOHHBIX IEPEMEHHBIX.

I{enesble moKka3zarenn peKpyTUPOBAHUS AJIbBEOI

Crpareruum BEHTWIALMM, HAlpaBICHHbIE HAa PEKPYTUPOBAHUE aJIbBEOJI, OCHOBAaHbl Ha
MPEANOChIIKE, YTO 3HAYUTEIbHAS YacTh MMOTEPU 00BEMa adpUPYEMOM TKAHU B «IETCKOM JIerkom» [22]
pu OPJIC o0ycioBieHa albBeOISIPHBIM OTEKOM HJIM KOJUIANCOM (aTeeKTa3upOBaHUEM). DTU YYacTKU
MOTEHIIUAJIBHO MOTYT OBITh «OTKPBITBD» (PEKPYTHPOBaHBI) UIsl ydyacTHs B razooOMmeHe. MaHeBpbI
PEKPYTUPOBAHUSA OOBIYHO HCHOJB3YIOT BBICOKME YPOBHHM JaBJICHHUS B JbIXaTENbHBIX MYyTAX JId
PacKpBITUS paHee CIABIINXCS PETHOHOB. BrociencTBuu ncnoib3yroTes 6osee Beicokue ypoau [1JIKB,
9TOOBI YACPKUBATh PEKPYTHPOBAHHBIC ATBBEOJBI OTKPBITHIMH HA MPOTSHKEHHUH BCETO JBIXATEILHOTO
LHUKIIA.

be3onacHOCTb PYTHHHOTO pEKPYTHPOBAaHUS JIETKUX ObUIa TOCTaBJieHA [0 COMHEHHE.
UccnepoBanue ART [23] mpoaeMOHCTpUpPOBAIO, YTO MOLIATOBbIE MAHEBPHI PEKPYTUPOBAHUS JIETKUX
BbIcOKUM jaaBieHreM (10 P PLAT = 50-60 cm Box. CT.) B COYETaHHH C TUTPOBAaHUEM 00JIE€ BHICOKOTO
[TIKB yBenuuuBanu cMmepTHOCTh marmeHToB. C apyroit ctoponsl, uccienoanne PHARLAP [24]
TECTUPOBAJIO MEHee arpeccuBHylo crpateruto pekpyrupoBanus (P PLAT < 28 cm Boa. Cr.), HO ObLIO
OCTaHOBJICHO JIOCPOYHO, TaK Kak B TPYIIE BMEIIATENbCTBA OblIa 3aUKCHUpOBaHA 0ojee BBICOKas
4acTOTa HOBBIX HAPYIIEHUW cepAeyHOro putMma. HepaBHMiIl MeTa aHaIM3 OKa3aj, 4To Opu HU3KOM VT
pyTHHHOE Hucmoiab3oBanue Oosiee Bbicokoro [IJIKB wunu MaHeBpoB pEeKpyTUpPOBAaHUS HE CHIDKAJIO
CMEPTHOCTb Cpe/lU HecelIeKTUBHOM rpymibl manueHtoB ¢ OPJIC.

VY nmanuentoB ¢ OPJIC u Gonbimmm 06beMOM KOJIIA0MPOBAHHOW TKAHU PEKPYTUPOBAHUE aJbBEOJI
MOKET CHU3UTH JaBJeHHE, HeoOxonuMmoe IS pa3melleHus 3agaHHoro VT, U yMEHBUIUTh SHEPrHIo,
neperaBaeMyro0 Ha OT/EeNbHbBIC JIETOYHbIE eMUHUIBL. 11 Hao00pOT, eciny 3TH MOAXOAbI HEe MPUBOIAT K
3HQUUMOMY PACKPBITUIO CHABLIMXCS albBEOJI, TO TMOBBIIIEHHOE JABICHUE B AbIXATEIbHBIX IyTIX
BBI30BET IIE€PEpa3yBAHUE YK€ OTKPBITBIX YYACTKOB JIETKMX C HETaTUBHBIMU Te€MOJAMHAMUYECKUMHU
s dexramu.

KpaiiHe Ba)kHO OlLleHHMBaTh OTBET HAa MAaHEBPbl PEKPYTUPOBAHMS Yy MOCTENM OOJBHOTO MO X
BJIUSHUIO Ha IMOAATIMBOCTh JierkuX. HemaBHO ObUT TNpeAsiokeH MNPUKPOBATHBI METOJ OLIEHKHU
CIOCOOHOCTH K PEeKpyTHpOBaHHIO oObeMa. PasHuma mMexay (akTHuecKd 3KCIHPATOPHBIM O0BEMOM U
00BEMOM, TPECKAa3aHHBIM MOAATIUBOCTHIO Mpu HU3KOM [IJIKB, mo3BosiseT oneHuTh 00beM JIeTKHUX,
pekpytupoBanHbelid ¢ momombio ITJIKB. DOtor pekpyTupoBaHHBI 00BeM, pa3/eleHHBIH Ha
3¢ (heKTUBHOE U3MEHEHHE aBJICHHS, OTPaKaeT MOJAATINBOCTh PEKPYTHUPOBAHHOTO JIETKOT0; OTHOIIIEHUE
MOAATIIMBOCTA PEKPYTUPOBAHHOTO JIeTKOro K mnoaarauBoctd mnpu  Huszkom [IJIKB wusmepser
Kod(ppuimeHT pexkpyTupoBaHUsS K pazayBaHuio (recruitment-to-inflation ratio). OtoTr Ko3ddUIHEHT
MIOMOTaeT BBISIBIATH MAllMEHTOB, JETKHE KOTOPBIX JACHCTBUTEIBHO MOJJAIOTCS PEKPYTUPOBAHHUIO Y
rocrenu 6onpHOTO [25].

Ompenenenue TOTeHIMANa K pekpytupoBaHuio y mamueHToB ¢ OPJIC (Hampumep, myrem
MPUKPOBATHOM OIEHKM OO0BEMa PEKPYTUPOBAHMS ajbBEOJI) HMMEET BaXHOE 3HAYCHHUE JUIS
MEPCOHAIU3UPOBAHHOTO TMPUMEHEHUs JTHX cTpareruii. OJHAKO CHUCTEMaTH4YeCKOE W PYTUHHOE
WCII0JIb30BaHUE MAHEBPOB PEKPYTUPOBAHMS HE CBSA3aHO C YJIYUIIEHHUEM MCXOO0B.

LeneBbie moka3aTeny raao00MeHa

Ucnons3zoBanne cranaaptHbix Tadmum [IJIKB/FiO2 cramo 6a3oBeiM Metogom HacTporku [1/KB.
Kpynueiinme knmuandeckue ucnbitanust MIBJI npu OP/IC onupanuck uMeHHO Ha 3TU Tabauisl. OqHAKO
nHaekc PaO2/FiO2 cunbHO 3aBUCHT OT YCTaHOBIGHHOW (pakiuu kuciopona, a ypoBHu I[IJIKB
HampsIMyIO0 BIIMSIOT Ha cepleuHblii BeIOpoc. B mocneanee Bpemsi Oblia MpeasiokeHa KOHUEMIUS
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«IIPEIOCTABICHUS JIETKUM OTJbIXa C DPAa3pELICHUEM JONMYCTUMBIX aTEIEKTa30B M MHHUMAaJIbHBIMU
L[EJIEBBIMU [IOKA3aTENISIMU OKCUTCHALIUN.

[Torpebnenne kucnopoma (VO2) 3aBucut ot ero jpocraBku (DO2); crnemoBarenbHO,
MaKCUMH3AIHs JOCTaBKH KHUCIOPOAA /10 CBEPXBBICOKMX 3HAUYEHUI Moria Obl paccMaTpuBaThcs Kak
aJIbTepHAaTUBHAs TepaneBTHIecKas neinb. OnHaKko U MeTaaHanussl, U kpynHele PKU He cmornu nokasars
II0JIB3Y JJISL BBDKMBAEMOCTH OT LieJI€HANpaBiIeHHOro pasrona DO2 1o cynmpaHOpMalbHBIX 3HAaYCHUH. Y
naguenToB ¢ OPJIC BaxxHO MHIMBHIYaldbHO NOIJEPKUBATh aJEKBaTHYIO JOCTaBKY KHCIOpOJAa U
aJIeKBaTHBIN cepJlleuHbIi BBIOPOC, @ HE CTPEMUTHCS K M30bITOUHBIM LG paM. Hacblenue neHTpanbHon
BEHO3HOH KpoBH KuciopoaoM (ScvO2), oTpaxaromiee OanaHc MEXIy MOTPEOICHUEM U JIOCTaBKOM
(VO2/D0O2), MOXKET CITy)KUTh XOPOIIUM MapKEPOM aJeKBAaTHOCTU CEPACYHOTO BBIOpOCa.

Opnako OPJZIC, accOMMpPOBAaHHBII C CENCHUCOM WM BBIPAXXEHHBIM CHCTEMHBIM BOCIAJICHHUEM,
HApymaeT CIOCOOHOCTh TKAaHEH HKCTPAarupoBaTh KHUCIOPOJ, YTO JelaeT mokazarenb ScvO2
HEUHTEPIPETUPYEMBIM. B 3THX yCIOBHAX IOJIE3€H NOKa3aTeNb pa3HULbl Mexay HanpsbkeHuem CO2 B
LEHTPAJIbHOW BEHO3HON U apTEPUAIbHOM KPOBH, IIOCKOJIBKY OH HE 3aBUCUT OT HAPYIIEHUHN SKCTPAKLUU
kuciopojaa TkaHsaMmu. 3HadyeHue PCO2 gap > 6 mm pr. CT. yka3blBaeT Ha HeajaekBaTHOCTH DO2 u
BO3pacTaeT IIPU HIOKOBBIX COCTOSHHUSAX.

DU3M0IOTUYECKOE MEPTBOE IPOCTPAHCTBO — 3TO HacTh Kaxkaoro VT, koTropas He y4acTBYeT B
ra3ooOMeHe; OHO TPEACTAaBISACT COOOW OTIWYHBIA TIIOOANBHBIN HHIACKC >PPEKTHBHOCTH JIETOYHOU
(GyHKINK, TECHO CBSA3aHHBIA € WcxonamMu u momoraroumii B Hactpoiike [1JIKB. Onmnako mepTBOe
IIPOCTPAHCTBO PYTUHHO HE U3MEPSIETCS B OTIACIICHUAX peaHUMAalMU U3-3a CIO0XKHOCTEH MHTEpIpEeTaluu
KarmHorpada pa3Muuii B MeToJax pacdera. BeHTwisammoHHBIN KoddduinueHnt (ventilation ratio) u
cootHomeHne PETCO2 /PaCO2, x0T 1 MeHee TOYHBI, PEJCTABIAIOT COOON OTIUYHBIE CyppOraTHbIC
MapKeps! (U3NOJIOTHYECKOT0 MEPTBOTO MPOCTPAHCTBA Y MOCTEIH OOJIBHOTO.

I'a3000MeH, BKIIIOYas MoOKa3aTeldd OKCUTEHAlUH, sBISETCS Haubosiee MIUPOKO HCHOIb3yEeMBbIM
napamerpoM Juis Hactpoliku napamerpos MBJI npu OP/IC. CnenyeT Taxke JONOIHUTEIBHO YUUTHIBAT
($u3HM0IOrMYecKoe MEPTBOE NMPOCTPAHCTBO U BEHTHJIALIMOHHBINA KO3 (PULIMEHT, TpUHUMAasi BO BHUMaHUE
OanmaHc MexIy a’pauued u nepdysueit TkaHu. M3mepenue BeHoapTepuaibHoro rpaguenta no CO2 (P
CO2 gap) BaXXHO AJI1 CBOEBPEMEHHOI0 MHIMBUYaJIbHOTO BBISBICHMS Je(ULIMTA TOCTABKU KUCIOpOAa
(DO2).

Hcnonp30Banne BU3yanu3aluu JETKUX

Jnsa nepcoHamusauuu crpareruid MIBJI mpemyoskeHsl pas3iIMYHBIE METOABl BHU3yalIM3alUU.
VYbTpa3ByKOBOE HCCIEIOBAHUE JIETKUX u onektpoumnenancHas Tomorpagus (EIT) wmoryr
BBINOJIHATHCS. HEMOCPEACTBEHHO Y TOCTeNU OONBbHOTO, Torga kak kommbroTepHas Tomorpadus (KT)
OpraHOB TPYIHOW KJIETKH TpeOyeT TPaHCIMOPTUPOBKH Tspkenoro marmueHnrta 3a mpeaensi OPUT. KT
JIETKUX T[03BOJISIET BBIBUTH 3HAUMMbIE MAPEHXMMATO3HbIE M3MEHEHHs, BKJIIOYAs TOYHBIA O0BEM M
pErHoHAIIbHOE pacIipe/ielieHHe Tepepa3iyTol, HOPMAIbHO a’pupyeMoil M HeadpupyeMon JerouHoi
TKaHHU.

boutn Beiienens! 18a ocHoBHBIX KT-mopdonornueckux ¢penotuna OPIC [26]:

1. ®okanpHplii  (700apHBI)  (EHOTUN:  YIUIOTHEHUS  JITOYHOW  TKAaHU  JIOKAJIM3YIOTCA
IIPEUMYIIECTBEHHO B HIDKHE3aJHUX OTAENaX M HOCIT O4YaroBbli Xapakrep. ACCOLMHPOBaH C
MUHHMaJIBHON moTepeil obiero odbema JErKuX, MEHBIIMM YBEIMYEHHEM Beca JIETKUX, JIMHEHHOM
KpUBOH JaBiieHHne-00beM. XapakTepu3yeTcss MUHUMAaJIbHBIM OTEHIIUAIOM K PEKPYTHUPOBAHUIO albBEOI
1 BBICOKMM PUCKOM Iepepa3ayTus B OTBeT Ha yBennuyeHue [1JIKB.

2. Mubdy3nsiii (HehokanbHbIN) PEHOTHIT: YIIJIOTHEHHS JIETOYHOW TKaHU pacmupeneiaeHbl 1uddy3Ho
WM MO3aW4yHO 10 BceM oTaenaMm. CBs3aH ¢ MacCHUBHOM IOTEpe oObema a’dpupyeMor TKaHH,
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BBIPOKCHHBIM yBEIMYCHHEM Beca JIETKUX, KPUBOJIMHEHHOW KPUBOW JaBJICHHE-00BEM, BBICOKUM
MOTEHLIMAJIOM K aJIbBEOJISIPHOMY PEKPYTHPOBAHUIO M1 MUHHUMAJIbHBIM PUCKOM IE€pepa3AyTus IpU pocTe
[NIKB.

MaHeBpbl pEeKpyTHpPOBaHMS [JAIOT MEHBIIE HEXEJATENbHOIO IepepasfayTusi y MalMEeHTOB C
muddysnoit KT-mopdoiorueii o cpaBuenuro ¢ dhokanbHoit [27]. Mopdonorus nerkux mno KT, B cBoto
ouepeqb, MOXKET OBbITh AacCOIMUpPOBaHA C pa3IMYHBIMU crnenuduueckuMu OuomapkepamMu H
HapylLIeHHEeM albBEOJSIPHOrO KiupeHca. HemaBHee uccienoBaHue HE BBISIBUIO PA3IMYUil B OOIIMX
HCXO0/IaX MEXJy CTAaHJIApTHOM MPOTEKTUBHOW BEHTWJISILMEH U IMEPCOHAIM3UPOBAHHOM BEHTWIIALUEH,
nonobpannoii mog KT-mopdonoruto. [lepconanusupoBannas crpaTerus coctosiia u3 Beicokoro [1JIKB,
MaHEBPOB PEKPYTUPOBaHUS U MpoH-To3uiuu cnacenus npu aupdysaom OPJC, n muskoro I1/IKB 6e3
MaHEBPOB PEKPYTHPOBAHUS ¢ paHHEH npoH-no3uiuei npu pokansHoM OPJIC. OqHaKo MaUueHThl, Ybs
MopdoJorus Jerkux Oblia KiacCH(UIMPOBaHA HEBEPHO, MPOJEMOHCTPUPOBAIN 3HAYUTEIBHO Oosee
BBICOKYIO CMEPTHOCTH [28].

KT c nBoiiHOW 5»Heprueil HENaBHO CTajla NPUMEHATHCA MJIA HCCIENOBAHMS BEHTHIISILIMOHHO-
nepy3MOHHBIX OTHOIICHUN MPH pa3nuuHbIX HacTpoiikax MBJI y manuentoB ¢ COVID-19. Y3U nerkux
MPEJIOKEHO B KA4YeCTBE albTEPHATUBHOTO MPUKPOBATHOTO HHCTPYMEHTA OLIEHKHM MOPQOJIOTHH IO
HECKOJIbKUM NMPUYHHAM:

1. Jannbie Y3U nerkux u KT oTnmdHO KOppenupyroT B OIEHKE adpauuu U auddepeHumanim
doxanpHOTOTUGDY3HOTO OPJIC.

2. Y3U nerkux HampsMyl BIUSET HA TNPUHITHE KIMHUYECKUX PpEIICHUH TpU HACTpPOWKe
BEHTWJISIIIUH Y TIOCTENN OOJIBHOTO.

3. YXyameHue aspaluu B JWHAMUKE MO 30HaM Y3M B codeTaHWU C YXYIIICHHEM MEXaHHKHU
JBIXaHUS U Ta30B KPOBU TPeOyeT HEMEAJIEHHOTO nepecMoTpa napametpon MBJI.

Tem He MeHee, 4YyBCTBUTENIBHOCTh Y3UM 5erkux uisi JAETEKUUU PEKPYTUPOBAHUS albBEOJ
BapbUpPYET B Pa3HBIX HCCIEOBaHUSX. B cBOl ouepenn, snekrpoumiienancHas tomorpadus (EIT) B
peaIbHOM BpPEMEHU OLICHMBACT PETMOHAJBHBIE PA3JIMYUS MEXAY HHCIHUPATOPHOW M AKCIUPATOPHOMN
a’palrer U Mo3BOJSIET MPOBOAUTH YITyOneHHbIM MOHUTOPUHT deHoTunoB OPJIC y moctenu G0JIbHOTO.
ITIJIKB, HactpoenHoe no ganHeiM EIT, momoraer ontuMu3npoBaTh peKpyTUPOBAHUE JIETKUX U TOCTUYb
OJTHOPOJTHOCTH (TOMOTEHHOCTH) BEHTHISAIMH. TexHomornueckoe pazButue EIT Takke mosBomsier
KOJIMYECTBEHHO OIICHWBAaTh PETHOHAIBbHYIO TepQy3HI0 JIETKUX Ha OCHOBE KHUHETHKH II€pBOTO
MPOXOXKJIEHHS 00JIF0Ca THIIEPTOHMYECKOI'0 PACTBOpA KOHTPACTA.

MeToapl BU3yalu3alluyd MOMOTAIOT TOYHO MACHTU(UIIMPOBATH MOP(OIOTHIO JETKHUX U UX OTBET
Ha HBJI. KT rpynHoil KIETKM TMO3BOJIAET JAETATIbHO M KOJUYECTBEHHO aHaJU3UpPOBaTh TKaHb
(HOpMaTBHO, TJIOXO W TIOJHOCTBIO HEAIPUPYEMYI0, a TakKe 30HBI aTenekTa3zoB). Y3U nerkux (LUS) u
anexktpoumneaancHas Tomorpadus (EIT) — mHOTOOOCIIAIONIIME TPUKPOBATHHIE HHCTPYMEHTHI.

Hcnonb3oBanne 6MOI0THUECKUX (PEHOTUIIOB

OPJIC xapakrepusyercsi pa3iMYHbIMU MATOTE€HETUYECKUMHU MYTSIMHU, MPUBOISAIIMMHU K CXOXKUM
KIMHUYECKUM TPOSBICHUsIM. Ha CerogHsIHWi JeHb YETKO BBIIEICHBI JBa OHMOJIOTHYECKHX
cyodenoTuna OPJ/IC: runepuHdIaMMaTOpHBINA (BBICOKO-TUTIEPBOCTIATUTEIHHBIN ) u
TUMOWH(IAMMATOPHBINA (HU3KOBOCHAIUTEIBHBIN), KOTOPhIE KapJAWHAIBHO Pa3lUYarOTCs MO OTBETY Ha
TEpanuIo 1 10 UCXOIaM.

PerpocniekTHBHBIN JTAaTEHTHBIM KJIACTEpPHBIM aHAIW3 TMaHEJIW OHMOMAapKepoB BOCHAJIEHUS,
MOBPEXKACHUS HJIOTENUS U KOAryJoNnaTHH B COUYETAaHUHU C KIMHUYECKHUMH MEPEMEHHBIMU BBISIBUI ITH
nBa ¢enoruna B 5 kpynmabeix PKU [29-30]. beuto oOHapykeHOo, 4TO 3TH ()EHOTHUIIBI UMEIOT Pa3IMYHBIN
WU JaXke TPOTUBOIONOKHBIM oTBeT Ha ypoBHU I[IJIKB, crparermm wuHby3noHHON Tepanmuu u

14



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

IIPUMEHEHHE cCUMBAcTaTHHA. HepaBHO aKcIpecc-TeCThl BBIIBIXaEMOr0 BO3/1yXa OTKPBUIM BO3MOXKHOCTh
aHaiM3a Ta3oB Aus cBoeBpeMeHHoro BaiABieHuss OPJIC y mocrenu OonbHOro. IlonHOreHOMHBIE
uccinenoBanus accouuanuii (GWAS) MoryT nmoMoub BBISIBUTh TI'€HETHYECKHE MapKepbl NAIlMEHTOB,
IIpeipacrojiararuye K JIydleMy Wik XyIIIeMy OTBETY Ha KOHKPETHBIM BU/JT JICUEHHUS.

IlepcoHanu3MpoOBaHHBIM MOJIXOA K JIEUYCHHIO Ha OCHOBE OMOMAapKepoB Oa3upyeTcs Ha JBYX
JONYUIEHUAX: (PEHOTHUI MALMEHTa MOXKHO OBICTPO U NPABWIBHO ONPEAEIHTH, a JeueHue 3PPEeKTUBHO
MMEHHO U1 3Toro genorumna. Ha ceroqHsamHuil 1eHb HU OAHO MEXIyHapoAHOEe pykoBocTBO o MBJI
HE BKJIIOYAeT PeKOMEH/1allui, OCHOBaHHbIE Ha Ouonorndeckux penorunax OPJIC.

Crparudukanus nampentoB ¢ OPJIC mo 6uonornyeckuM (peHoTUNaM KpailHe MepcrneKTUBHA, HO
TpeOyeT MOATBEPKAEHUS B MPOCIEKTUBHBIX KIMHHUYECKUX MCCIEOBAHUSAX IE€pe] BHEAPCHHEM B
LIMPOKYIO MPAKTUKY.

Wnmio3us KpaTKOCPOUHBIX (PU3UOJIOTHUECKUX YCIEX0B

B exenHeBHOW MpaKTHKE pPEAaHUMATOJOIM HCHOJB3YIOT (DU3MONOTUYECKHE JaHHbIE JUIs
HanpasjIeHusl U Koppekuuu Tepanuu. OJHaKO BpauM HE CIIOCOOHBI TOYHO MPEJCKa3aTh CPEAHECPOUHBIE
WIA  JIOJATOCPOYHBIE TOCIEACTBUS  (PU3MOJIIOTUYECKH OOOCHOBAaHHOM  Tepaluud Ha  HCXOJBI,
OPMEHTUPOBAHHbIC HEMOCPEJICTBEHHO HA MAaIMeHTa (Takue KaK BbDKMBAEMOCTH). KIMHHUIUCTBI yacTo
[ONaJaT B JIOBYIIKY, Npa3/JHys HEME/UICHHbIE YJIy4llIeHHUs (PU3HMOJOTUUYECKUX IOKa3aTeseH,
MOJICO3HATENBHO I0JIarasi, YTO OHU 0053aTENILHO TPAHC(HOPMHUPYIOTCS B KIIMHUYECKHN yCIIeX.

B 5TOM OTHOIIEHNN CHIOMHHYTHBIE (DU3HOIOTHYECKHE YCIIeXH KpaiiHe «cobmazHuTenpHb. Korma
[IOKAa3aTeIM yJIy4llIaloTCsl, Bpau YyBCTBYET IPAaBUJIbHOCTh CBOMX JAEUCTBUN (MCKa)K€HUE HEMEJIEHHOTO
Bocnpuatus — immediacy bias), He3aBHCHUMO OT OYyIyHmIMX OTCPOYEHHBIX 3((HEKTOB, KOTOPbHIE
OCTarOTCsl Heu3BeCTHBIMU. Eciin jke mokas3aTenu He YIydIIaroTcsl, BKIIOYAETCs UCKaKEHUE aTpuOyLuu
— B HeyJlaue 0OBHHSETCS TKENoe U pepakTepHOe TeUeHHe caMoit 00JIe3HHU.

KparkocpouHslif ¢u3nonoruueckuii ycrnex — moHsATHEe oOMaHuuBoe. Hampumep, y manueHra c
OPJIC mpu IIZIKB 8 cm Box. Ct. m FiO2 = 0.6 mognepxkusaercs PaO2 = 60 mm pt. Cr1. Ilpn
yBenudeHuu [1JIKB 1o 14 cm Boa. Ct. ypaercst goctuub Toro ke ypoBHs PaO2 npu camwkenuu FiO2 no
0.5. Psn KIMHULMCTOB pacleHST 3TO Kak (usnonormueckuilt ycnex. OgHako NpuAaHUE «IEHHOCTH
stomy yBennueHuro [IJIKB oTtnaer nmpropUTeT HCKIIFOUATEIBHO MEXAHUKE JIETKUX, IIPOCTO MOTOMY 4TO
€€ MOXXHO M3MepuUTh y mnoctenu OonbHOro. Ilpu stom BinusHue nossimieHHoro IIJIKB Ha ¢ynkuuo
MOYEK, MPOHUIAEMOCTb KUIIEYHHKA U Mep(y3UI0 TOJIOBHOI'O MO3ra OOBIYHO OCTAETCsI HEU3MEPEHHBIM
U HEM3BECTHBIM. B 3TOM Kpoercs (yHIaMeHTaidbHas MpobiemMa H30JIMPOBAaHHON (DU3UOJOTHM: OHA
OLICHMBAET BIIMSHUE BMEIIATEIbCTBA HAa KOHKPETHBIM HAa0Op mapaMeTpoB, HO WTHOPUPYET JApyrue
CKPBITHIE UM HENPeJHAMEPEHHBIE CUCTEMHBbIE (PU3UOTOTMYECKUE MTOCIIEICTBUS.

Hcropuss MeauuuHBI KPUTHYECKUX COCTOSHHMM TIOJIHA pa3oyapoBaHWM, KOIrJa IIOTOHSA 3a
CUIOMUHYTHBIM (PU3HOJIOTMYECKHUM YCIIEXOM 00O0pauuBajiach KIMHUYECKHM MPOBAIOM U YBEITUYCHHEM
CMEpPTHOCTH.

[Ipumensis pu3HoIOrMUYecKre MAHUITYJIALUN U U3MeHss napametpsl MIBJI, Bpauu nomkHBI Beeraa
YUUTBIBaTh HEONPEIEIEHHOCTb, OKPYXAIOIIYI0 IIOCIEAYIOIlee BIMSHUE OTUX JIEHCTBUH Ha
J0JATOCPOYHbIE, OPUEHTUPOBAHHBIE HA MTAIIMEHTA UCXOAbI (BBKUBAEMOCTD).

3aKiro4eHne

OnTuMu3aus UCKyCCTBEHHON BEHTUJISLIMU JIETKUX, OCHOBAHHBINA Ha (PU3MOIOTHH M MOP(OIOrUn
nerkux, stuonornun OPJIC, meTtonmax BuM3yanu3aiyi, a TakkKe Ha HIACHTU(UKAIMK OHOJIOTHYECKUX
(eHOTUIIOB, MOXKET 3HAYUTENbHO VYAYUYIIUTh M HWHAUBUAYAJIU3UPOBATh OYAYIIYIO MPAKTUKY
pecnuparopHoi noaaepkku. Tem He MeHee, TpeOyIOTCs MaclITaOHbIE MEPCIEKTUBHBIE UCCIIEA0BAHMS,
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IIpeXJIe YeM JaHHble crpareru ontumusanus MBJI ctanyT pyTHHHBIM CTaHIAPTOM Y IIOCTENIN KaXJI0I0
maruenTa ¢ OPJIC.
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respond differently to randomized fluid management strategy. Am J Respir Crit Care Med.
2017;195:331-8. / CyOgeHOoTHIIBI OCTPOro PEeCHUpPaTOPHOTO AUCTPECC-CHHAPOMA IO-Pa3sHOMY
pearupyroT Ha paHJA0OMH3UPOBAHHYIO CTPATErHI0 HH(Y3HOHHON Teparuy.
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TYPAKTBI JAMY MAKCATTAPBI AACBIHIAT'BI TYBEPKYJIE3I'E KAPCbHI
KBIBMET TUIMALJIITTHIH UTHANKATOPJIAPBI

Kacvimoexosa Kapnvizaw Kyamoexkoena

Kaszaxcman-Peceti meouyunanwix ynusepcumemiy MEBBEM macucmpanmeot,
Anmamul, Kazaxcman

Cenoyanosa Jlaypa beiicoexoena

Founoimu ocemerxwi, PhD, ooyenm

C.IK. Acghenouspos amuvinoaswt Kaz¥MY,

Anmamul, Kazaxcman

Kazakcran PecnyOnukaceinna TyOepkyne3doen (Th) kypec meHcaynbIk cakTay calachblHAArbl
MEMIICKETTIK CascaTThIH OachbIM OarbITTapbIHBIH Oipi Oousbin TaObmanst [1,2]. by, eH angsiMeH, 6TKeH
KBbUIIApAAFel  TyOepKyNe3[iH JKOFaphl CBHIPKATTAHYHIBUIBIK JKOHE Tapally KepceTKilTepiMeH
OaitmanpicThI [3,4,5].

JlyHuexy3inik aeHcaynslK caktay yibIMbIHBIH «End TB Strategy» ctparterusicol sxone bY ¥ -HbIH
TypakTel qamy makcaTTapbl aschiHna KaszakcTan TyOepKyJe3liH AMHIEMHOIOTUSIIBIK AYBIPTIIATBIFBIH
TOMEHJIeTyre OarpITTalFaH KelleH 11 Iapaiapisl xKy3ere aceipyaa [6,7].

Byn TyGepkymesre Kapchl KbI3METTIH THIMAUITIH OHIPIIK JEHreWae KemeHnai Oaranay
KaKETTUIINH KopceTe/Ii.

3epTTey MakcaThl — TyOepKyJe3re Kapchl KbI3MET TUIMIUTITIH OaranayabiH OiperHFail KPI xyiiecin
a3ipiiey skoHe OoHbl TypakThl JaMy MakcaTTapbIMEH YHIIECTIpy.

3eprrey OapwichiHna Kazakcran PecnyOnmkaceiagarsl TyOepkyies Ooibiama 20232025 xbiiaap
apaJbIFBIHAFbl PECMU CTATUCTHKAJIBIK JEPEKTEpre pPeTPOCIEKTHBTI Talfay Kyprisiiami. 3eprrey
JIEPEKKO3/Iepl PETiHIE TYOepKyJe3re KapChl KbI3METTIH SMHASMHOJOTUSIIBIK KOPCETKIIITEP], OHIPIIK
(TU3HONYIFMOHONOTHSUIBIK YIUBIMIAP/IBIH €CEMNTIK MAIIMETTepl, CoOHAal-aK JIyHHUEeKY3UTiK TeHCayTbIK
cakTay YHBIMBIHBIH YCHIHBIMIApel MeH Kazakcran PecmyOiauKachlHBIH HOPMATHBTIK-KYKBIKTHIK
KY>KaTTapsl NMaiganaHbUIIbL.

3epmmey namuocenepi Kazakcran PecyOnukaceinga Tyoepkysiie3 OOMBIHINA ITHAEMHOIOT USITBIK
KOPCETKIMTEPAiH TYPaKThl TOMEH/ICY TeHIEHIUSACHIH KopceTTi [8,9,10]. 2025 KbUIIBIH KOPBITHIHIBICHI
OolbIHIIA TyOepKysne30eH ChIpKaTTaHylbUIbIK Kepcerkimi 30,1 >xarnmaiasl kypanael (6130 xana
xargail), Oyn 2023 sxpuiMeH canbicThipFaHga 13,3%-ra TemeH. 2024 KbUIMEH CalbICTBIPFaH[IA
temeHzey 9,9%-ab1 Kypaapl. CoHbIMEH KaTap TyOepkynesaeH eniM-xkiTiM 2023 sxpuirbl 1,2-neH 2025
xbibl 0,9 xkarmaiira neiiin temennen, 25,0%-apIKk OH nuHamuKka Oaiikannbel. TyOepkynesmiH Tapaiy
kepcetkimi ne 17,2%-ra tomenpern, 2025 sxxbutbl 38,9 sxaraaiiipl Kypaibl.

ConbIMeH KaTap pecny0sinka OOHBIHIIA 19pire Te31MIi TyOepKyIe3/IiH Ae TOMEHeYl aHBIKTaJIbI.
Mynbtupesuctentti Th kepcerkimi 2023 xbutrbl 8,9-man 2025 xbutel 7,0 sxargaiira 1eiiH TOMEHJIET,
21,3%-np1K  a3aro Tipkenmi. Anaiiia JKeKeJereH OHIpiepAe KOJaichl3 TEHACHIUsAIAp CaKTadyaa.
Mpicansl, MaHFbicTay OOJIBICHIHAA TyOepKyIe30€H ChIPKATTaHYHIBLIBIK 6,9%-Fa, MyJIbTHPE3UCTEHTTI
Tb 28,6%-ra, an exim-xiTiM 87,5%-ra apTkan. CoHbIMEH KaTap Oananap apachlHIaFbl TyOepKyie3aiH
ecyl Manrsictay, XKamObu1, XKeTicy oOmpIcTapbiHIa XKoHE ¥JIbITAy OOIBICHIHIA TIPKEIII.

banamap apaceiHmarel TyOepKyne30eH ChIpKATTaHYIIBUIBIK pecnyOnuka Ooibiama 10,7%-ra
TOMEHJIETeHIMeH, Oipkarap eHipiepae eciM cakrainbl. EH »xorapbl eciM ManrbicTay 0OJBICHIHIA
Oaiikanbin, 64,6%-161 Kypaael. byn Oanmamap apacblHAarbl MPOGUIAKTHKANBIK —IIapajiapIblH
YKETKUTIKCI3/IIT1H )KOHE €pTe aHBIKTAay MOCeJIeNIepPiHIH CaKTaTYbIH KOPCETe/Il.

AmOynatopiblk emMmeH KamTy 2025 xbuisl 70%-nme1 kypan, JAJICY¥  ycweinran  60%-1bIK
CTaHAApTTaH KoFapbl Oonabl. Amaiina Anmatel 006mbichkl, bateic Kazakcran o6mbichl, Ke3sutopna
00ubIch! JkoHe LIIbIMKEeHT KanachlHa aMOyIaToOpIIbIK EMMEH KaMTy JACHIeii TOMEH OOJIBIN Kajbl.

TyOepkyne3ai emaey THIMIUTIT OOWBIHINA pecryOnrKaaa OH HoTHXkenep Oaitkanabl. 2025 KbLIbl
nopire cesiMrtan TyOepkyine3nal emaey TuiMautiri 90,5%-awl, an gspire Te3imal TyOepKyne3al emiaey
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taiMaunirt 85,3%-np1 kypamn, JJACY¥ crangaprrapbiHa coiikec kenai. CoraH KapamacTaH Keibip
OHIpJIepJe KOPCETKIIITEep MaKCaTThl JIeHreWre >kernereH. Artam aWtkannma, Conrycrik Kaszakcran
00JIBICBIHIA Aopire To3iMI1 TyOepkyne3ai emaey Tuimaitri 70,3%-1b1 FaHa Kypabl.

[IpodpunakTukanblk €MMEH KaMTy KOpCeTKIIITepi e jkakcapranbl asbIKTanasl. 2023-2025
KBbUIIAp apaibiFblHAa NpOQMIaKTUKANBIK emMMeH kKamTy 33,0%-ra aptkan. bamamap apaceinna
npouIakTUKAIBIK eMMeH KaMmTy 89,3%-nb1, an epecekrep apacbiana 90,4%-mp1 Kypansl. JlerenMeH
Kei0ip eHipiepie MPOopMIaKTUKAIBIK EMHEH 0ac TapTy »arIaiiapsl Korapbl JeHrenae cakranrad. EH
XKorapsl Oac Tapty kepcerkimn Manrbictay, Kocranaii xone Contyctik Kazakcran oOmbicTapbiHaa
aHBIKTAJIIBL.

Kyprizinren Tangay enipiepae KPI okyileciniH Oipkenki KOJAAHBUIMAMTHIHBIH KOPCETTI.
HeriziHeH CBIPKATTaHYIIBLIBIK, ©JIM-XKITIM KOHE €M THIMJIUIITT CHSKTBI KOPBITHIHABI KOPCETKIIITED
OarayaHajpl. AJaiia ManueHTke OarnapliaHFaH TOCUIAEp, MUPPIBIK MOHHUTOPHHT, JJIEYMETTIK KOJIay
XKoHE TNPOGUIAKTUKAIBIK THIMIUIIK KOPCETKIIITEpl >KETKUTKTI JAeHrehae KamThuiManbl. OchIFaH
OailJTaHBICTBI TYOEpKyJe3re Kapchl KBI3METTIH THIMAUIMH KemeHAl Oaramayra MYMKIHAIK OepeTiH
Oipbeiarait KPI sxyiiecin eHrizy KaKeTTiir1 aHbIKTaJIbI.

Kopvimuvinowl

Kyprizinren 3eprrey Kaszakcrtan PecnyOnukaceiHma  TyOepkyne3 — OOWbIHIIA — HEri3ri
AMUACMHOJIOTHSUIBIK KOPCETKIIITEPAIH TOMEHJEY TCHICHIUSICHI KaIbINTACKAaHBIH KopceTTi. COHFBI
KBUIIAPbl CHIPKATTAHYIIBLIBIK, ©JIM-XKITIM, Tapaiy KoHEe MyIbTHpe3ucTeHTTI Th kepcerkimrepiHiy
TOMEHJIeyl TyOepKyJie3re Kapchl KYPri3uIil jKaTKaH IIapajiapAblH THIMIUTITIH gonenneiiai. CoHpIMeH
Katap OHIpJep apachlHOarbl aWKbIH  alblpMalIbUIBIKTAp, Oananmap  TyOepKylne3iHiH — ecyi,
npoMIaKTUKAIBIK €eMHEH Oac TapTy jKoHE KeWOip eHipiepae eM THIMAUITIHIH TOMEH OONybl ©3€KTi
MOceJeNep/IiH CaKTaIFaHbIH KOPCETTI.

3epTTey HOTHXKeENepi TyOepKyiesre Kapchl KbI3METTI Oaranay >KyHeciHiH eHipiepae Oipkemnki
eMmecTirin skoHe KonmanbutaThlH KPI  kepcerkimrepiHiH MIEKTEyNIUIriH aHbIKTagel. OcbiFaH
0aiiTaHBICTHl AMUACMHONOTHSIIBIK, JTUATHOCTUKAIBIK, MPOMUIAKTUKAIBIK, KaIpIbIK JKOHE MAllMeHTKE
OargapiaHFaH KepceTKiTepai KaMTUThIH OipbiHFail KPI jxyilecin eHrizy yChIHbUIa IbI.

¥YCBIHBIIFAH HMHJMKATOPJIBIK JKyile TyOepkyse3re Kapchbl KbI3METTIH THIMIUIIH KeIIeHAl
Oaranayra, eHIPJIIK MOHUTOPUHITI >KETUIAIpyre, O0acKapylIbUIbIK MICMIIMJIEPAIH camnachlH apTThIpyFa
KOHE pecypcTaplibl THIMJI jKocmapiayra MyMKiHAIK Oepeni. ConbiMeH KaTap Oyn Tocin BY ¥ -HbIH
TypakTel 1aMmy makcartapbiHbiH, ocipece T[IM-3 «Camanbl JeHcaynblK JKOHE d-ayKaT» OaFbITHIHBIH
WHUKATOPJIAphIHA KOJ KETKI3YyTe bIKIMal eTeIl.
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I'EMOJIUTUYECKHUE TPAHC®Y3UOHHDBIE PEAKIIMU: COBPEMEHHDBIE
INPEACTABJIEHHUSA O TATOI'EHE3E, KIMHUYECKHUX ITPOABJIEHUAX,
JAUATHOCTHKE, JEYEHUHU U ITPOPUITAKTHUKE
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AHHOTALUA

I'emonutnueckue tpancysuonusie peakiuu (I'TP) oTHocsATcs kK unciay HaumOolsiee CephE3HBIX
OCJIOXHEHUH  reMOoTpaHc()y3MOHHOM  Tepamuu M MOTYT  COIpPOBOXKAATBCA  Pa3BUTHEM
KU3HEYIPOXKAIOIINX COCTOSIHUM, BKIIKOYas IOK, TUCCEMUHUPOBAHHOE BHYTPUCOCYIUCTOE CBEPTHIBAHUE
KpPOBH, OCTPOE€ MOBPEKACHHUE MOYEK U IOJUOPraHHYI HENOCTaTOYHOCTh. HecMOTpsl Ha 3HaUMTENIbHOE
COBEpIICHCTBOBAHNUE METO/I0B UMMYHOI'€MAaTOJIOIMYE€CKOI0 TECTUPOBAHUS U MOBBILLIEHUE OE€3011aCHOCTH
TpaHc(y3Hid, TeMOJIUTUYECKHE OCI0KHEHHUS MPOAOJDKAIOT OCTaBaThCS OJHOW M3 OCHOBHBIX HPUYMH
TpaHC(Y3HOHHBIX OCIOXKHEHUH M cMepTHOCTH. B ocHoBe I'TP nexxar mMMyHHBIE W HEHMMMYHHBIC
MEXaHU3MBbl TOBPEXACHUS 3pUTpoluToB. Hanbonee Tsokensie GOpMbl CBSI3aHBI ¢ HECOBMECTUMOCTBIO
nmo cucreMe ABO u akruBaumend CcUCTEMBbl KOMIUIEMEHTA, MPUBOJAIIEH K MAacCHUBHOMY
BHYTPHUCOCYAMCTOMY reMosin3y. HenMMyHHBIE peakiuu 00ycClIOBIEHbI (PU3MUECKUM MU XUMHUYECKUM
MOBPEXKICHUEM SPUTPOLMTOB MPH XPaHEHHUH, TPAHCIIOPTUPOBKE MO0 BBEACHUH KOMIIOHEHTOB KPOBH.
B cratbe paccMOTpEeHBI COBPEMEHHBIE IPEACTABICHUSA O IATOTECHE3E, KIMHUYECKUX IPOSBIICHUAX,
JMArHOCTHUKE, IEYEHUU U MPOPUITAKTHKE TEMOJIUTUYECKUX TPAHCPY3MOHHBIX PEAKIIMM.

KiroueBble cioBa: reMoinuTHuyecKass TpaHC(Y3MOHHas peakiys, I'eMOJIu3, TeMoTpaHcy3us,
HecoBMecTUMOCTh ABO, KOMIIJIEMEHT, OCTpOE MOBPEXKIEHUE MOYEK, MJ1a3MO00MEH, MPOPUITAKTHKA.

Brenenne

[IepenvBanne KOMIIOHEHTOB KPOBH SIBIISIETCA HEOTHEMIIEMON 4aCThI0 COBPEMEHHOM MEIHUIIMHBI U
IIUPOKO IPUMEHAETCI B XUPYPIUM, OHKOI€MAaTOJIOTMHM, WHTEHCUBHOW TEpaluu, AaxKylIepCcTBE U
TpaHciuiaHTojgoruu. HecMoTps Ha 3HauuTenbHBIH Tporpecc B obOecreyeHUH Oe30IacHOCTH
reMoTpaHc(y3uii, pa3BUTHE TPaHC(PY3MOHHBIX OCJIOKHEHUH OCTaeTcs akTyalbHOH mpolieMoit
KJINHUYECKOW MPAKTHUKHU.

I'eMonuTHueckue TpaHC(y3MOHHBIE PEAKIMM MPEJICTABISIOT COOON MATOJIOTMYECKHE COCTOSHHUS,
BO3HHMKAIOIIHME BCIEJICTBUE pa3pylIeHUs JOHOPCKMX WM PELUNUEHTHBIX JSPUTPOLUTOB IOCIHE
nepeNnuBaHus KpoBU. B 3aBUCUMOCTH OT BPEMEHM BO3HUKHOBEHHUS OHM IOJIPA3JEiAIOTCS HA OCTPBIE U
OTCpPOYEHHBIE, @ N0 MEXaHU3MY Pa3BUTUS — Ha UMMYHHble U HeMMMYHHble. Hanbomnee TskenbiMu
SBIISIIOTCSL OCTpPble MMMYHHBIE TE€MOJUTHUYECKHE PEAKIHUH, OOYCIOBICHHBIE HECOBMECTHMOCTHIO IO
cuctreme ABO. OHu XapakTepusyloTcs OBICTPHIM pa3BUTHEM BHYTPHUCOCYJUCTOIO TE€MOJIN3a,
MacCHUBHBIM BBIOPOCOM CBOOOJHOTO TE€MOIJIOOMHA, AaKTUBAIMEW KOMIUIEMEHTa M BbIpaXKEHHOU
CUCTEMHOM BOCHAIINTEIILHON PEaKIIUEH.

KnuHuyeckass 3HAUMMOCTb TEMOJIMTUYECKUX PEAKLUN ONpEAENseTCs HE TOJIBKO BBICOKOM
JIETAIbHOCTBIO MPHU TSDKETBIX (opMax, HO U BO3MOXKHOCTBIO Pa3BUTHS OTCPOUYEHHBIX OCIONKHEHMIH,
BKJIIOYass XPOHMUYECKYI0 aNIOMMMYHHU3ALUIO, TOYEYHYI0 HEIOCTaTOYHOCTh M  HEO0OXOAMMOCTH
OTpaHUYEHUS JalbHeimel TpaHchy3noHHON Tepamuu. IlodToMy mNOHHMMaHHE MEXaHH3MOB HX
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BO3HUKHOBEHUSI HMMEET NPUHLIMIINAIBHOE 3HAUY€HHUE [JIs1 CBOEBPEMEHHOM IMarHOCTUKH, JIEUCHHUS U
pOopUIAKTUKY.

MNMuUaeMuoJI0rus

YacToTa reMOJMTHYECKUX TPaHC(Y3MOHHBIX PEAKLU 3HAYUTEIBHO BApbUPYET B 3aBUCHMOCTH OT
UCCIIelyeMON TMONYJISIMM, CUCTEMbl KOHTpOJS (F€MOBUIMJIAHCA), KauecTBa I'€MOKOMIIOHEHTOB U
UCHOJIb3YEMBIX  JAMArHOCTUYECKUX  KpurepueB. COrjgacHO COBPEMEHHBIM  JIaHHBIM,  OCTpBIE
IeMOJIMTHYECKUE PEaKUH BCTPEUAOTCSI OTHOCUTEIBHO PEJKO, OJHAKO OTHOCATCS K Hanbosee OnacHbIM
OCJIOKHEHUSIM TpaHC(y3Uu KPOBH.

OCHOBHOM IPUYMHOHN OCTPBIX UMMYHHBIX PEAKIMi OCTalOTCs OIUMOKH UIEHTU(DUKALNY TallUeHTa
U IepeliuBaHue HecoBMeCTHMMbIX o cucreMe ABO kxomnoneHToB KpoBu. Hecmorpst Ha pasButue
aBTOMAaTU3MPOBAHHBIX CUCTEM KOHTPOJIS, YeIOBEUECKUI (aKTOp MO-IIPEeKHEMY UIPAeT BEAYIIYIO POJib
B BO3HMKHOBEHUH MOI00HBIX OCI0KHEHUH.

OTcpoyeHHbIE TE€MOJUTHYECKHE DPEAKLUU PETUCTPUPYIOTCS dalle, 4YeM JUarHOCTHPYHOTCA
KIMHUYECKH. MHOTHE Cclydau MPOTEKAIOT CYOKIMHUYECKH W BBISIBIISIOTCS TOJBKO MPH JIAOOPAaTOPHOM
obcnenoBann. OCOOCHHO BBICOKMI PUCK HMX DPa3BUTHUA OTMEYAETCS Yy MAIMEHTOB, MHOTOKPAaTHO
MOJTYyYAIOIIUX TeMOTPaHC(y3HH, BKIItOYasi OOIBHBIX ¢ TeMOTJIO0MHONATHAMHU, OHKOT€MaTOJIOT HUECKUMH
3a00JI€BaHUAMU M XPOHUYECKUMU aHEMHUSMU.

Kaaccudukxanusa reMoauTu4ecKux TpaHcGy3noOHHBIX peaKkuii

CoBpemeHHass KiaccUUKALUs MOJpa3JeNsieT TIeMOJIUTUYECKUE peaklUu Ha HMMYHHbIE U
HEUMMYHHBIE.

HNMMyHHBIE reMOJIMTHYEeCKHE PeaKIHi

NMMyHHBIE ~ T€MOJIMTHYECKHE  TpPaHCPY3HUOHHbIE  pEaKUMM  BO3HUKAIOT  BCIEACTBHE
B3aMMOJICHCTBHS QHTUTEN PELUIIMEHTA WM JIOHOpA C aHTMIE€HaMU 3pUTPOLUTOB. B 3aBucumocTu ot
JIOKQJIM3alMK pa3pyLIEHUs SPUTPOLIMTOB BbIIEISAIOT BHYTPUCOCYAUCTBIM U BHECOCYAUCTBIN IeMOJIN3.

HauOounee Tspxenble peakiuy CBsi3aHbl C HECOBMECTUMOCTBIO 110 cucteme ABO. AxTHTeNa Kilacca
IgM  axkTHBHpYIOT KJIACCHMYECKHMIl MyThb KOMIUIEMEHTa C MOCIEAYIOIIUM (HOpMUPOBAHHEM
MEMOpaHOaTaKYIOIIEro KOMILJIEKCA, YTO MPUBOAMT K OBICTPOMY pa3pyLICHHIO SPUTPOLUTOB B
cocyaucrom pycie [1].

AKTHUBalUs KOMIUJIEMEHTa CONPOBOXIAaeTcs oOpa3oBaHueM aHadwmiatrokcuHoB C3a u CSa,
KOTOpbIE CTUMYJHMPYIOT BBIOPOC HPOBOCHAIUTENBHBIX IIUTOKMHOB, YCHJIMBAIOT COCYAUCTYIO
IIPOHUIIAEMOCTh U CIIOCOOCTBYIOT Pa3BUTHIO CUCTEMHOT'O BOCIAJIUTENBLHOTO OTBeTa [1,4].

BricBoOOXk1eHHEe CBOOOTHOTO reMOrJIoOONHA MPUBOAUT K CBA3BIBAHMIO OKCHJA a30Ta, Pa3BUTHIO
Ba30KOHCTPUKINH, HAPYLIIEHUIO MUKPOLUPKYJISIUN U UILIEMUYECKOMY ITOBPEXKIEHUIO OpraHoB [6].

B GonbinHCTBE ciydaeB OcTpasi MMMYHHasi TeéMOJUTHYECKasl peakiusi 00yCIOBIeHa OIIMOKaMu
UICHTU(PUKAIUIY MTAllMEeHTa WM HapyIIEHUSIMHU Ha 3Tarax MoJArOTOBKU KOMIIOHEHTOB KpoBH [7].

OTcpovyeHHBIC HMMYHHBIC T€MOJIUTHYECCKHE PEaKIHA

OTcpoueHHbIE TEMOIMTUYECKUE peaklUn pa3BUBaroTCs yepe3 3—14 cyrok mocie TpaHcys3uu u
00yCJIOBJIEHbl BTOPHUYHBIM MMMYHHBIM OTBETOM Ha AHTUIEHBI, C KOTOPBIMH OpPTaHHU3M CTaJKHUBAJICA
paHee BO BpeMsi OEpeMEHHOCTH WM TIPEABIYIINX TIepeTuBanuii KposH [1].

Haubosnee yacto B pa3BUTHH OTCPOUYCHHBIX PEaKIUil yUaCTBYIOT aHTUTENA K aHTUT€HAM:
Kidd,;
Duffy;
Kell;
- Rh;
— MNS.

IlepBryHO 0Opa3zoBaBIIMECS aHTHTEIA MOTYT CHMXATbCs /0 KOHIEHTpALUH, HE OINpelessieMbIX
CTaHJIApPTHBIMU METOJaMH CKpUHHMHra. llocie MNOBTOPHOrO KOHTakTa C AaHTUTEHOM pa3BHBAaeTCA
AHAMHECTMYECKHI HMMMYHHBIA OTBET C OBICTPBIM YBEIMYEHMEM THUTpPAa AHTUTEN U TOCIEAYIOIIUM
reMou3oMm [2].

B oTiiMume oT OCTpBIX peakuuii TeMOJIN3 HOCUT IIPEUMYIIECTBEHHO BHECOCYIUCTBIN XapaKkTep U
OCYIIECTBIsIETCS MakpodaramMu cene3EHKU 1 niedeHu [3].

HenMMmyHHBIE reMOJIMTHYECKHE PeAKIIUH
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HeummyHHBII reMosii3 BO3HUKAET 0€3 y4acTHsl aHTUT€H-aHTUTEIbHBIX MEXaHU3MOB.

K ocHOBHBIM IIpUUMHAM OTHOCSTCS:

TepMuueckoe noBpesxaeHne

[loBpllIEHNE TeMIIEpPAaTypbl BBILIE JOMYCTUMBIX 3HAUEHHUH BBI3bIBAET HAPYLIEHUE CTPYKTYpPBI
MeMOpaHbI SPUTPOLIUTOB U UX pazpylieHue [3].

Oco0eHHO OMacHO UCIOJIb30BAHKE HECEPTU(UIIMPOBAHHBIX YCTPOUCTB /IS OAOIPEBA KPOBH.

3amMopakMBaHUE KOMIIOHEHTOB 0€3 KPHUOMPOTEKIUHU TaK)Ke MPUBOAUT K Pa3pyLICHUIO KIETOYHBIX
MeMOpaH BCJICICTBUE 00pa30BaHUs KPUCTAUIOB JIbJIA.

OcMmoTHn4yeckoe noBpeKkIeHue

OnHOBpEMEHHOE BBEJCHHE TMIIOTOHMYECKHX pPACTBOPOB MOXKET NPUBOJIUTH K HAOyXaHHIO U
pa3pbIBY 3pUTPOLIUTOB.

Haunbonee wu3BeCTHBIM NPUMEPOM SIBISETCS CMEUIMBAaHHE OJPUTPOLUTAPHOM Macchl ¢ 5%
pacTBOPOM IITIOKO3bI [3].

MexaHnuyeckoe MoBpeKIeHne

MexaHnyecKuil reMoJIN3 pa3BUBAETCS BCIIEICTBUE:

— HCIOJIb30BaHUs UTJI MAJIOTO IMaMETPa;

— Ype3MEepHOro AaBJCHHUS WH(Y3HOHHBIX HACOCOB;

— HapymeHUH paboThI alapaToB SKCTPAKOPIOPATHLHOTO KPOBOOOPAIICHUS;
— omuOOK MPH MPOBEJCHUN TEMOTHAIIN3A.

Pazpymienue 3pUTPOIMTOB  COMPOBOXKIAETCS  BBICBOOOXKICHHUEM TE€MOIVIOOMHA M MOXET
KJIIMHUYECKH HAllOMMUHATh UMMYHHBIN remoiu3 [5].

IIaTrodusnosiorusi reMoJUTHYECKUX TPAHC(PY3HOHHBIX PeaKIHH

BuyTpucocyaucrblii remoJin3

BuyTpucocyucTslii reMosin3  SIBIS€TCS HamOoJiee TSKENIBIM BApUAHTOM T'€MOJIMTHYECKON
peakUuy M pa3BUBACTCA NPU aKTUBALMM CUCTEMbl KOMIUIEMEHTA MOCIE B3aMMOJCHCTBUS aHTHUTEIN C
aHTUT€HAaMU Ha MOBEPXHOCTU SPUTPOLIUTOB.

Haubonee TMNIUYHBIM IPUMEPOM SIBIISETCS HECOBMeCTUMOCTh 1o cucremMe ABO. EcrecTBeHHbIe
aHTH-A W aHTU-B aHTHUTENa OTHOCATCS NPEUMYLIECTBEHHO K Kiaccy IgM m oGmagaioT BBICOKOM
CIOCOOHOCTBIO aKTHBHPOBATh KOMIUIEMEHT. B pesynbrare ¢dopmupyercs memMOpaHOATaKyOIIMHA
KOMIUIEKC, BBI3BIBAIOILIUI OBICTPOE pa3pylLIeHHE SPUTPOLIMTOB HEMOCPEACTBEHHO B COCYIUCTOM pYyCII€.

BricBoOOX/1eHNEe OONBIIOTO KOJMYECTBA CBOOOAHOIO TIeMOIJOOMHA MNPUBOAUT K Pa3BUTHIO
reMorioonHeMun ©  remoryioouHypund. CBOOOJIHBIM  TeMOrJoOMH  OKa3blBaeT  BBIPAXKEHHOE
He(PPOTOKCUUECKOE JCHCTBUE, BBI3bIBAS MOBPEXK/ICHHE TTOYEUHBIX KaHAJIBIEB U CIIOCOOCTBYSI Pa3BUTHUIO
OCTPOTO MOBPEKICHUS TOYEK.

OAHOBPEMEHHO MPOMCXOAUT AKTHUBALMA KOAryJISIUOHHOIO KacKala, YTO MOXKET NPUBOAMTH K
Pa3BUTHIO JMCCEMHUHHUPOBAHHOTO BHYTPHUCOCYIMCTOTO CBEPTHIBAHUS KpOBU. MaccoBasi aKTHBAIUs
BOCTIAJIMTEIBHBIX MEIMATOPOB COMIPOBOKIAAETCS BBIOPOCOM IIMTOKUHOB, Pa3BUTHEM JIMXOPAAKH, 03HOOA,
TUIMOTEH3UH U 1I0KA.

Buecocyaucrblil reMoJin3

BHecocyucTslii TeMoiu3 pa3BUBAETCS MPH ONCOHU3AIMM JPUTPOLUMTOB aHTUTENaMH 0e3
3HAYUTEIbHOM aKTUBAIMK KOMIUIEMEHTa. Takue 3pUTPOLUTHl pacO3HAIOTCS MakpodaraMu cene3éHKH,
MEYEeHU U KOCTHOT'O MO3Ta U MoJIBepratorcs (parouurosy.

OTOT MeXaHU3M HamboJiee XapaKTepeH JAJsl OTCPOUYCHHBIX TeMOJUTHYECKHX PEaKIUi, CBI3aHHBIX
c amtutenamu K aHtureHam cucrem Rh, Kidd, Duffy, Kell # MNS. B ommmune ot octporo
BHYTPUCOCYAMCTOIO TE€MOJIM3a pa3pyLIeHHE OHPUTPOLUTOB IPOUCXOIUT IIOCTENEHHO, IO3TOMY
KJIMHUYECKas: CUMITOMAaTHKa MeHee BblpaxkeHa. OCHOBHBIMH MPOSBIICHUSMHU SIBIISIFOTCS KENTyXa,
yYMEpEeHHas JINXOPaKka U CHI)KEHUE YPOBHs reMOrIo0nHa.

AxkTuBanMsi MakpodaroB COMPOBOXKAAECTCA MNPOAYKLHEH TPOBOCHATUTENbHBIX LHUTOKHUHOB,
BKJIIOYast (PaKTOp HEKPO3a OIMYXOJIU-0, UHTEPIACUKHH-1 U HHTepieHkuH-6. IMEeHHO 3TUM 00ObACHsAETCS
pa3BUTHE CHCTEMHOIH BOCHAJIMTEIbHOW pEaKIMHM Jake MpPU OTHOCHUTEIBHO OTPaHHYEHHOM OO0BEME
remonuza [11].

Kinunnyeckue nposiBJIeHNs: reMOJUTHYECKUX TPAHC(PY3MOHHBIX peaKkuuid
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Knunnyeckass kapTHHA T€MOJMTUYECKUX TPaHC(Y3MOHHBIX DPEAKIMM ONMpeaemsieTcs: CKOPOCThIO
paspymeHusi IPUTPOLUTOB, OOBEMOM TIeMOJIM3a, MEXAaHHU3MOM €ro Pa3BHTHUS M OOIIMM COCTOSHHUEM
nanueHTa. Hanbonee Tsokenoe TeueHne XapakTepHO ISl OCTPBIX UMMYHHBIX T€MOJIMTUYECKUX PEaKiui,
00yCIIOBJICHHBIX HECOBMECTUMOCTBIO TI0 cucteme ABO.

CuMIITOMBI MOTYT Pa3BUBATHCA YK€ Yepe3 HECKOJIbKO MHUHYT IOC/Ie Havaja TpaHcdys3uu Judo B
TE€YeHHE MEpBbIX 24 yacoB Iocie €€ 3aBeplieHHs. [Ipu OTCPOUEHHBIX T'€MOJIIMTUYECKUX PEaAKLUAX
KJIIMHUYECKHE MPOSIBICHUS BO3ZHUKAIOT Yepe3 HECKOJIbKO JHEN WM HEeJlelb OCTe MepeuBaHus KPOBU.

CornmacHO  JNaHHBIM  KIWHUYECKHX  HAONIOACHMIA, HauOoliee YacTBIMH  CHMIITOMAMH
TeMOJIMTHYECKUX PEaKUUi SIBISIOTCS JIUXOpajgka U 03HOO, KOTOpPbIE BCTPEUAIOTCA MPUOIHM3UTENBHO Y
80% manueHToB U HEPEJIKO OCTAIOTCS €AMHCTBEHHBIMH MIPU3HAKaMU pa3BUBarolIerocs remonusa. bosiee
TSDKENbIE TPOSIBICHUS BKIIOYAIOT apTEpUaIbHYI0 THUIOTEH3HIO, TaXWKapJuio, 00Jib B MOSACHUYHON
obacTu, 60J1b 3a TPYIUHOH, OJBIIIKY, TPEBOTY, TOITHOTY U PBOTY.

Krnaccuueckas kiinHUYecKasi KapTHHA OCTPOUM reMOJIUTHYECKON peaKIMy BKIIIOYAeT:

— BHE3aIlHOE MOBbIIIEHUE TEMIIEPATYypHI TENA;
— O03HOO M JINXOPAJIKa;

— 0O0JI1 B HOSICHUIIE;

— 00JIM 10 X0y BEH;

— THUIOTEH3HIO;

— TEeMOTIOOMHYPHIO;

— OIIUTYPHIO WU aHYPHIO;

— npusHaku [IBC-cunapoma.

VY nanueHToB, HaXOASIIUXCS TMOJ OO0IIel aHecTe3Weil Wiu B KPUTHUECKOM COCTOSIHHH, paHHHE
CUMIITOMBI MOTYT OTCYTCTBOBaTh. B Takux ciyyasx nepBbIMU IIPU3HAKAMU CTAHOBSATCS HEOOBSICHUMAs
TUMOTEH3Us, KPOBOTOUMBOCTH BCIIEJCTBHE KOAryJOMaTUU, T€MOTJIOOMHYpHUS WM MPOrpecCUpyrolee
yXyaeHne QyHKIUH MOYeK.

IToueuHass HEIOCTaTOYHOCTh pa3BUBACTCA MNPHUOIM3UTEIBHO Yy OJHOM TPETH MAIMEHTOB C
MacCCHUBHBIM BHYTPHUCOCYJIUCTBIM T'€MOJIU30M U SIBIISIETCS OJHUM U3 HauOoJyiee TSIKENbIX OCI0KHEHUMN
OCTpPOIl reMOIMTHYECKOH TpaHC(Hy3MOHHON peakluu.

OTtcpoyeHHbIe TeMOJMTHYECKHE PeaKINU

OTcpoyeHHbIE TeMOJUTUYECKHE PEaKIUN XapaKTepPH3YIOTCS MEHEee BBIPaKEHHOW KIMHHUYECKOU
CUMITOMAaTUKON. PaspyiieHue 53puUTpPOLUTOB MNPOUCXOAUT MPEUMYIIECTBEHHO BHECOCYJIUCTO U
pa3BUBAETCS MOCTENIEHHO.

Haubonee xapakTepHbIMH NPOSIBICHUSMU SBIISIOTCA:

— HEeOoOBSACHUMOE CHHKEHHE YPOBHS IeMOIJI00nHa;
— cyOdeOpunbHas IMXOpaIKa;

— KENTyXa;

— ¢maboCTh;

— MOTEMHEHHE MOYH;

— TIOBBIIIIEHUE TOTPEOHOCTH B TEMOTPAHCHY3HUSIX.

Oco0yr0 KIMHUYECKYIO TPO0JIeMY MPEACTABIISAIOT MAIMEHThI C CEPIIOBUIHOKIETOUHOM aHeMUEH, y
KOTOPBIX MOJKET pa3BHUBAThCS CHHAPOM THIEpreMoin3a. B Takux ciydasx pa3pyliarorcs HE TOJIBKO
JIOHOPCKHE, HO U COOCTBEHHBIE SPUTPOLUTHI MAIIMEHTA, YTO MPUBOIUT K TSDKEIOW aHEMHUHU M BBICOKOM
JIETAIBHOCTH.

Pouib cucTeMbl KOMIZIEMEHTA B Pa3BUTHH IeMOJIUTHYECKUX TPAHCPY3MOHHBIX peakuuii

B nmocnenHue ronmbl 3HAUMTENBPHOE BHUMAaHME YJENAETCS POJIU CHCTEMBbl KOMIUIEMEHTa B
MaTOTe€HEe3¢ TIEeMOJIMTUYECKHX TpaHC(QY3MOHHBIX peakiuil. lMeHHO axkTuBanusi KOMILIEMEHTa
OIpeieNIeT TSKECTh TEYCHUs OOJIBIIMHCTBA OCTPBHIX MMMYHHBIX T'€MOJIMTHYECKHUX pPEaKUUd U BO
MHOTOM OOBSICHSIET pa3BUTHE OJUOPraHHOM HenoctatounocTH [10,11].

Ilocne cBA3BIBaHUS AaHTUTENl C AHTUTEHAMH Ha [OBEPXHOCTU OHPUTPOLMUTOB 3aIlyCKaeTcs
KJIACCMYECKHUM MyTh aKTHUBAIMU KoMIuleMeHTa. OCOOCHHO BbIpa)K€HHAs! aKTHBAIMs HaOJtoaeTcs Mmpu
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B3aUMOJICICTBUM €CTECTBEHHBIX aHTuTen kiacca IgM cucremsr ABO ¢ COOTBETCTBYHOUIMMH
aHTUTEHaMU JOHOPCKUX 3puTpouutos [10].
B pesynbrare o6pasyrores:

— C3a;

— (C4a;

— C5a;

mMeMmOpaHoarakytommii kommieke C5b—C9.

Anadunatokcunsl C3a u C5a 061a1al0T BRIPAXKEHHBIM MPOBOCHAIUTENBHBIM AelicTBHEM. OHH
CTUMYJIHPYIOT ACTPAHYJISIUI0 TYUYHBIX KJIETOK, BHICBOOOKJECHHE THCTAMUHA, TOBBIIIEHUE COCYIUCTON
MIPOHUIIAEMOCTH U aKTUBAIUIO HelTpodwmios [11].

MemOpaHoaTakyrouil KOMIUIEKC BBI3BIBACT paspylieHHe MeMOpaH 3pUTPOLUTOB C Pa3BUTHEM
BHYTPHUCOCYJIUCTOTO T€MOJIU3A.

JIOTOJIHUTENHHO KOMIUIEMEHT aKTUBUPYET:

— KOAaryJsiiIMOHHBIA KacKaJ;
— DHJIOTEJIMAIIbHBIE KIIETKH;
— MOHOLUTHI U MaKkpodaru.

CrnenctBueM CTaHOBUTCS Pa3BUTHE CHCTEMHOT'O BOCHAIMTEIBLHOTO OTBETa, KOTOPBI BO MHOTHX
Ciy4asix HallOMHHAET CENTHYECKUH oK [4].

HekoTopeie wuccienoBaTend paccMaTpUBAIOT OCTPYIO TEMOJMTUYECKYIO PEAKIMI0 KaK MOJEINb
CHUHJpPOMa CHCTEMHOro BocmanuTenbHoro oteta (SIRS), Bo3HUKaromero BCIEACTBUE MAaCCUBHOM
aKTUBALMU BPOXKJIEHHOIO UMMYHUTETA [4].

CHHIPOM CHCTEMHOI0 BOCHIAJIMTEIbHOI0 OTBETA NMPHU reMosIu3e

BricBoOokieHne CBOOOJHOrO TeMOrjJoOMHAa H  MPOAYKTOB  pa3pylICHUS  3PUTPOIUTOB
COMPOBOXK/IACTCS AKTUBAIIMEH MHOTOYHMCIICHHBIX BOCTIAIUTEIbHBIX MEXaHU3MOB.

OCHOBHYIO POJIb UTPAOT:
UHTEepAeHKuH-1[3;
UHTEPJICHKNH-0;
(dakTop HEKpO3a OMYXOJIU 0
uHTEp(EpoH 7.
JlaHHBIE MEIUATOPHI CITIOCOOCTBYIOT Pa3BUTHIO [4]:
— JIMXOPAJIKU;
— THUIIOTEH3UU;
— DHAOTENHAIBHOW TUCPYHKIIHH;
— HapyHICHUH MUKPOIMPKYJIISAIINH;
— TKAHEBOMW TMITOKCHUHU.
B TspxenbIx cnyuyasx pazBUBAETCS CHHAPOM MOJIMOPTAHHON HEJOCTATOYHOCTH.
Haubonee yacto mopaxaroTcs:
— TIOYKH;
— JIeTKHE;
— CEepJIeYHO-COCYANUCTasl CUCTEMA;
— CcHUCTeMa reMocTasa.

BbIpakeHHOCTh BOCTATUTENLHOTO OTBETa NPSIMO KOpPpETUpyeT ¢ O00beMOM TeMojiu3a U
CKOPOCTBIO Pa3pyIIEHUS SPUTPOIIUTOB.

I'emor;100MH Kak MeIMATOP OPraHHOTO MOBPEXKICHUSA

Panee cBOOOIHBIN TeMOTIIOONH paccMaTPHUBAJICS HCKIIOYUTEIHHO KaKk Mapkep remoiusa. OgHako
COBPEMEHHBIE UCCJEIOBAHMS IOKa3add, YTO OH SIBJISAETCS AKTHUBHBIM YYaCTHHUKOM IAaTOJIOTUYECKOIO
nporecca [14,15].

CBOOOIHBII TEMOTIIOOHH:

— CBA3BIBAET OKCHJI a30Ta;
— YCHUJIMBaeT Ba30KOHCTPUKIIHIO;
— aKTHUBHpPYET CBOOOAHOPAIUKAIbHOE OKHUCIICHHE;
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— MOBPEXKAAET FHAOTEIUN COCYI0B.

B ycnoBusX MacCHBHOrO remMoiiu3a MPOMCXOAUT OBICTPOE MCTOIICHHE 3arlacoB ranTorIo0HHa,
KOTOPBII B HOPME CBSI3bIBAET CBOOOAHBIN reMoraoouH [ 15].

[Tocne ucuepnanusi OypepHbIX BO3MOKHOCTEH ranToriiobnHa cBOOOAHbBIN reMOriI00MH HAYUHAET
UPKYJIUPOBATh B KPOBH U (DMIIBTPOBATHCS Yepe3 NOUYCUHBIEC KITYOOUKH.

D10 npuBoauT K [13]:

OKCUJATUBHOMY CTpECCY;

HEKpO3y KaHaJbLEBOI'O SIUTEIHNS;

(OopMHPOBAHUIO TEMOTIOOMHOBBIX LIWIHH/POB;

OCTPOMY TYOYJISIPHOMY HEKPO3Yy.
Oc00eHHOCTH reMOJIMTHYEeCKUX PeaKIUil Y NAUEHTOB ¢ CePNOBUIHOKJIETOYHOI aHeMH el
Ocoboe MecTO 3aHMMAIOT MAIMEeHThl C CEPHOBHIHOKICTOYHON aHeMueid, KOTOpble YacTo
HY>KJIAIOTCSl B TIOBTOPHBIX reMoTpaHcdy3usix[9].

YacroTa alsIOMMMYHU3AlUK Y TaHHOM KaTeropuy MalMeHTOB 3HAYUTENLHO BHIIIE M0 CPABHEHUIO
c oOmelt momyssitueit u Mmoxer nocrurars 30-50% [6,8].

Haubonee onacHbIM OCIIOKHEHUEM SIBJISIETCS. CHHIPOM TUIIEPTeMOIIN3a.

Ero oco6ennoctsmu sBisttoTcs [7]:

— pa3pyllieHue JOHOPCKUX APUTPOLIUTOB;
paspyluieHue cOOCTBEHHBIX IPUTPOIMTOB MALMEHTA;
ObICTpOE MajieHue reMorjio0ruHa HUKE UCXOJHOIO YPOBHS;
BBIpa)KEHHAsI TUIIEPOUITHPYOMHEMUST;
BBICOKHH PUCK JIETAIBHOIO UCXOA.
Knuanueckast kKapTiHa MOYKET HIMHTHPOBATh Ba30OKKIIFO3MOHHBIN KPH3, YTO HEPEIKO MPUBOAUT K
MO3JHEH TUArHOCTHKE.

CoBpeMEHHbIE  PEKOMEHJALMM  IPEIyCMaTpUBAIOT MAaKCHUMAaJlbHO  TIIATENbHBIM  1oadop
(EeHOTUMMYECKN COBMECTUMBIX KOMIIOHEHTOB KPOBHU Y JAHHOM KaTeropuu mnauueHTos [6,8].

JInarHocTuKa reMoJTUTHYECKUX TPAHCPY3NOHHBIX peaKIui

VYcnex jedeHHs BO MHOI'OM 3aBHCUT OT CBOEBPEMEHHOTO pacro3HaBaHus remosinza. Jlroboe
YXYALIEHUE COCTOSHUS TMAllMeHTa BO BpeMsl WJIM IOClie TpaHCPYy3UH JOIKHO paccMaTpUBaThCs Kak
MOTEHIMAJIbHAsl FeMOJINTUYECKAs PeaKLUs 10 UCKIFOUYEHUS TaHHOTO AUarHo3a.

[Ipy nono3peHMrn Ha TEeMOJUTUYECKYI0 pEakLUi0 TpaHCPY3UI0 HEOOXOAMMO HEMEIJIEHHO
MPEKPATUTh U HaYaTh TUATHOCTUYECKHI TOUCK.

JlaGopaTopHasi IMarHOCTUKA

K ocHOBHBIM J1ab0paTOpHBIM MPU3HAKAM T€MOJIU3a OTHOCATCS:

— CHWXXEHME KOJIMYECTBA HPUTPOLIUTOB M KOHLEHTPALIUY F'eMOTTIO0NHA;
— nosiBIeHHE C(HEepOoLUTOB B Ma3Ke Neprudepuieckoil KpoBH;

— TeMOrIoOUHEMHUS;

— TeMOIJIOOUHYpHS;

— TIOBBIIIEHHE YPOBHS JaKTaTAETUAPOTEHA3HI;

— TIOBBIIIEHHE YPOBHS HEMPSMOTro OMIMpyOnHa;

— CHIKEHHE KOHIIEHTPALMH ranTorjao0nHa;

— PEeTHKYJOLHUTO3.

[Ipu TsxKeI0oM BHYTPHUCOCYIUCTOM IeMOJIM3€e IUIa3Ma KpPOBU MPHUOOPETAET PO30BYIO MIIM KPACHYIO
OKpacKy BCJIEICTBHE HUPKYIALUU CBOOOIHOTIO reMOrIo0nHa.

He Bce remaronormueckue aHaiu3aToOpbl CIOCOOHBI OMNPENENUTh CHIDKEHHE KOJIMYeCcTBa
SPUTPOLIUTOB, T.K. CUUTAIOT U «ITYCTHIE» SPUTPOLMUTHI. A KOJIMYECTBO I'e€MOITIOOMHA MOXKET OCTaBaThCs
0e3 M3MEHEHWH, T.K. aHanu3atopbl He AUDPEpeHIUPYIOT TeMOrJIOOWH PUTPOLUTOB U CBOOOIHBIN
reMOIJIOOHH.

B koarynorpaMme MOTYT ONpeAesThCA:

— CHIDKEHHE YPOBHS (MOpPHHOTEHA;
— TPOMOOILIUTOTICHHSI,
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yBEJIMYEHUE MPOTPOMOUHOBOTO BPEMEHHU;
— MOBBbIIIEHUE KOHUEHTpauuu D-aumepa.
[Tono6HbIe M3MEHEHUS CBUACTEILCTBYIOT O Pa3BUTHH AUCCEMUHHUPOBAHHOTO BHYTPHUCOCYIUCTOTO
cBepThIBaHUS KpoBH[17].
HNMMmyHoOremMarToJioru4eckue HCcae0BaAHUS
BaxknelmmM MeToI0M TUarHOCTUKU SIBIISICTCS MPSMOM aHTHUIIIOOYIMHOBEIN TecT (mpsMas mpoda
Kymb6ca), mo3Boistonuii BBIIBUTH AaHTUTENA WJIM KOMIIOHEHTHl KOMIUIEMEHTa Ha IOBEPXHOCTH
SPUTPOLIUTOB.
JIONOJTHUTENBHO BBINOJIHSAIOTCS:
— TOBTOPHOE OMpPEACIICHUE IPYIIIbI KPOBH;
— TepeKpecTHas mpoda Ha COBMECTHUMOCTH;
— UICHTH(UKAIUS aHTHIPUTPOIIUTAPHBIX AHTUTEN,
— HcclenoBaHue 00paslioB KPOBH JIOHOPA U PEIUIHEHTA.
JleueHne reMOJIMTHYECKUX TPAHC(PY3HOHHBIX peaKkuuii
Jleyenne MOKHO HAYMHATHCS HEMEJJICHHO TOCIIE TOSIBJICHUS TIEPBBIX MPU3HAKOB T'e€MOJIN3a U HE
JOJKHO OTKJIAJBIBAThCA JI0 MOJIyYEHUs Pe3yIbTaTOB Jab0paTopHbIX uccienoBanuii [17].
HeoTJ10:kHbIE MEpOIPUATHS
[Ipu nogo3peHuu Ha FEeMOTUTHYECKYIO PEAKII0 HEOOXOAUMO:
HememieHHO pekpaTUTh TpaHCPY3HIO.
CoxpaHUTbh BEHO3HBII TOCTYII.
Havare uadyszuro 0,9% pactBopa HaTpus XJI0opUa.
[TpoBecTu KOHTPOJIb KUZHEHHO BAKHBIX (YHKITHIA.
O6ecneunTh MOHUTOPUHT JUYypE3a.
. HanpaButb 06pa3iibl KpoBuU A1 1a00paTOPHOTO 00CIIeIOBAHMUS.
Hpn Pa3BUTUU IIOKAa TMPOBOJUTCS CTaHIAPTHAS MPOTHUBOIIOKOBAs TEpPaINusi C HCIOJIb30BaAaHHUEM
MH(Y3MOHHON HArpy3Ku M Ba30MPECCOPHOM MOAIEPIKKH.

ocoarwnhE

HNudysnonnas repanus 1 GopcUpOBaAHHBIH JHYpe3
OnHOM M3 OCHOBHBIX LEJIEH JICUEHUS SBIIAETCS MPEAYNPEKICHUE OCTPOrO MOBPEXKICHUS MOYEK,
00YCJIOBIEHHOI0 TOKCHUECKUM BO3JI€HCTBHEM CBOOOAHOIO reMoryioOnHa Ha OYeYHbIe KaHAJIBIIbI.
Jlji 3TOro MpOBOAMUTCS arpeccuBHasi MH(QY3MOHHAS Tepanusi KpUCTAUIONIaMHU C MOCIEIYIOIIUM
(OpCUPOBAHHBIM IUYPE30M.
LenssMu popcUpOBaHHOTO ANYpPE3a ABISAIOTCS:
YMEHbILIEHNE KOHIIEHTPAI[MX CBOOOIHOTO IreMOrI00MHa B MOYEUHBIX KaHAIbIaxX;
— TpeAoTBpalleHne 00pa30BaHMs FeMOTJI00MHOBBIX LIMIMHIPOB,;
— ToJepKaHue aJeKBaTHOM Moue4Hoi nepdy3uu.
ITocne BoccraHOBIEHHsT 00BEMa LUPKYJIUPYIOLIEH KPOBH BO3MOXHO INPUMEHEHHE MEeTJIEBBIX
IUYPETUKOB, MPEXK]IE BCETo pypoceMua.
LleneBbIM cunTaeTcs NoAep KaHue Tuypes3a He MeHee 1—2 Mul/Kr/d.
Cnenyer yuuThIBaTh, 4TO 3(P(GEKTUBHOCTH (POPCHPOBAHHOIO IUype3a HAMPSAMYIO 3aBHCHUT OT
CBOEBPEMEHHOCTH Hayasa JISYeHUsI U COXPaHHOCTU (yHKIUU moyek [13].

Koppeknus koaryaonaTuu
[Ipu pazsutun JIBC-cunapoma NpoBOIUTCS 3aMECTUTENbHAS Tepanusi KOMIOHEHTaMU KPOBHU:
— CBEXE€3aMOPOKEHHOM IJIa3MOM;
— KpPHUOIPELUHUIIUTATOM;
— KOHIIEHTPAaTOM TPOMOOIIUTOB.
Koppekuust ocymniecTBisiercss o1 KOHTPOJIEM I10Ka3aTeled KoaryjaorpaMMsl.
TepaneBTnuyeckuii n1a3MoooMeH
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TepameBTH4eCKnid MIa3MOOOMEH paccMaTpuBaeTCsl Kak HauOosee 3 (HEKTUBHBIN METO JICUCHUS
TSDKEJBIX TEMOJIMTUYCCKUX PEaKIUil, 0COOCHHO COMPOBOXKIAIOIINXCS MACCUBHBIM BHYTPUCOCYAUCTHIM
remonu3om [15].

[ToTeHnManpHbBIC TPEUMYIIIECTBA METO 12 BKITFOUYAIOT:

— ylajeHue HUPKYIUPYIOIINX aHTUTEN,
CHI)KEHHE KOHIEHTPAIUU KOMIIOHEHTOB KOMILJIEMEHTA;
yaaJIeHHe CBOOOHOTO reMOTJIO0NHA;
YMEHbIIIEHNE BBIPAKEHHOCTH CUCTEMHOT0 BOCIAIUTEILHOTO OTBETA.
HecmoTpss Ha OTCyTCTBHE KpPYMHBIX DPAaHIOMH3UPOBAHHBIX HCCIEAOBAHUN, OMYOJINKOBAHbI
MHOTOYHCJICHHBIC KIMHHYECKUE HAOTIOJCHHS YCIEIIHOTO MPUMEHEHUS IIa3MOOOMEHa MPHU TKEIBIX
OCTPBIX T€MOJIMTUYECKUX peakiusax Beaeacteue ABO-HecoBMecTUMOCTH.
HaubGonee 060CHOBaHHBIMU TIOKa3aHUSIMU CUUTAIOTCS:
— MAaCCHUBHBIH BHYTPUCOCYIUCTBIN T'€MOJIN3;
— TMporpeccupyrolias mojJuopraHHas HeI0CTaTOYHOCTh;
— pedpakTepHbIi IIOK;
— OBICTPO HapacTaromias MoYeyHas HeJ0CTaTOYHOCTb.

Crnenyer ydWmTHIBaTh, YTO MEMOpPaHHBIA IIa3MOOOMEH Majod(p(GEKTUBEH IO CPaBHEHHUIO C
JTUCKPETHBIM C MMPUMEHEHHEM LEHTPU(PYTHpOBaHUS — HE BCSAKAas MEMOpaHa «IIpOMyCcKaeT» CBOOOIHBIN
reMOTJI00UH.

3amecTUTe/bHAS OYEYHAS] Tepanust
IIpu pa3sBUTHM TSKEIOrO OCTPOTO MOBPEXKACHUS MOYEK B JaJbHEHMIIEM MOXXET MOTpeOOBaThCs
IIPOBEACHUE 3aMECTUTEILHON IIOYEYHOM TEepaInU.
IlokazaHus BKJIFOYAIOT:
— aHYpHIO;
— pedpakTepHy0 rHnepKaINueMHUIO;
— TSDKENBIH MeTa0O0IMUECKUH allia03;
— MEeperpy3Ky KUAKOCTbIO;
— YPEMHUYECKHUE OCIOKHEHUS.
B oTneneHusAX HMHTEHCHMBHOW TepanMM IHPEANOYTEHUE 4YacTO OTAAETCS IPOJUIEHHBIM METOAAM
3aMEeCTUTENIbHON MOYEUHOM Tepanuy BCJIEACTBUE UX JIyULIeH reMoIMHaMU4ecKoi mepeHocumoctu [14].
OnHoil 13 Hambosee YacThIX TAKTUYECKUX OLIMOOK MpH JICYEHUH OCTPOro IeMOJIM3a SBISETCS
paHHee HayaJlo MoYeuyH03aMeCcTUTeNbHOM Tepanuu 6e3 sisneHuit OIIII.

JanbHeiimas TakTUKa TpaHcdy3ui
IIpy HEOOXOIUMOCTH MPOBEAEHUS JalbHEHIIMX TpaHChY3Ud HEOOXOIUMO HCIIOJIBb30BaTh
YHHUBEpPCaJIbHble KOMIOHEHTHI KPOBU MJIM TPOBOJUTH HHIUBUIAYAIbHBIN OJ00P KOMIIOHEHTOB.

JAu¢ppepenunanbHasi IMATHOCTHKA FeMOJUTHYECKUX TPAaHC(Y3HOHHBIX peaKuni
OnHOM W3 OCHOBHBIX MpPOOJIEM B KIMHUYECKOM MpPAKTHKE SIBISETCS CXOXKECTh IPOSBICHUN
TFeMOJUTHYECKUX  TPAaHCHY3HMOHHBIX  peakuuil ¢ JPYTMMH  TSOKENIBIMH  OCJIOKHEHUSIMU
reMoTpaHc(py3noHHOM Tepanuu. JIuxopaaka, THIOTEH3HUs, OJBIIIKA U YXYIILIEHWE OOLIEr0 COCTOSHUS
MOTYT HaONIOAaThbCid MpPH Pa3IUYHBIX MATOJOTHYECKHX COCTOSHUSX, YTO TpeOyeT MpOBEIACHUS
TIIATENbHON quddepeHmanbHoi tuarnoctuku [12,17].
Hawnbonee yacTo oCTpyr0 TeMOTUTHIECKYIO PEAKIIMIO TPUXOAUTCS T depeHITpOBaTh C:
TRALI (Transfusion-Related Acute Lung Injury);
TACO (Transfusion-Associated Circulatory Overload);
— CeNnTUYecKoi TpaHc(y3MOHHOM peakuuei;
aHa(UIAKTHYECKON peaKLueH;
(beOpUIHbHON HETEeMOIUTUYECKON PeaKIueil.
Juddepennnanbuasn nuarnocruka ¢ TRALI
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TCUYCH

BO31€

TRALI npencraBiser co00oii OCTpoe HEKapIMOTCHHOE TOBPEKIECHUE JIETKMX, BO3HUKAIOIIEE B
ue 6 gacos nocie Tpancgysuu [17].

OCHOBHBIM MEXaHHU3MOM SIBIIICTCS AKTUBAIUS HEUTPO(MUIOB B JICTOYHBIX KaMWUIApax IO
fICTBPIGM aHTI/IJ'Ief/'IKOI_II/ITaprIX AHTUTCII I[OHOpa NJIN 6I/IOHOFI/I‘ICCKI/I AKTUBHBIX BCIICCTB,

HAKOIIMBIINXCS B KOMIIOHCHTE KPOBH.

Knunnueckast KapTHHA BKIIOYAET:
BHE3AIHYIO OJIBIIIKY;
TaXHUITHO?;
TUIIOKCEMHUIO;
JTNXOPAJIKY;
JIBYCTOPOHHUE UHPUIBTPATHI B JIETKUX.
B otnnure ot remonutuyeckoi peakiuu st TRALI He XxapakTepHbI:
reMOTJIOOUHYPHST;
MOBBILICHHE YPOBHS CBOOOAHOTO TeMOTTIO0UHA;
noJsiokutenbHast mpoda KymoOca;
OBICTpOE CHIKEHUE TalTOrJI00MHa.
[Ipu penTreHorpaguu OpraHoB T'PYAHON KJIETKU BBIABISAIOTCS IBYCTOPOHHUE HH(DUIBTPATHI,

HaIlOMMHAIOIIME KapTUHY OCTPOIr0 PECIUPATOPHOro JucTpecc-cuHapoma [17].

JAu¢ppepenunanbuas quarocruxka ¢ TACO
TACO siBnsieTcs ClIeICTBUEM NEPETPY3KH 00BEMOM IUPKYIHPYIONIEH KPOBH U Yallle pa3BUBACTCS

Yy NaluCHTOB:

MIOKUJIOTO BO3PAcCTa;
C XpOHUYECKOH CEpIEYHON HETOCTATOUYHOCTBIO;
C TTOYEYHOM HETOCTATOYHOCTBIO;
y JleTel paHHEro BO3pacTa.
KnmHndeckue nposiBleHns BKIIOYAOT:
OJIBIIIKY;
OpTOITHO?;
TaXUKapIuIo;
apTepHalIbHYIO TUIIEPTEH3HIO;
MOBBILIEHHE LIEHTPAJILHOTO BEHO3HOT'O J1aBJICHUSI.
g TACO xapaKTepHBI:
MOJIOKUTENBHLIN BOAHBIN Oajlanc;
KapAHOMeraus;
MOBBILICHHE YPOBHS HaTpuilyperudeckoro nentuaa (BNP);
OBICTPBIN 2P PEKT OT HA3HAYEHUSI TUYPETUKOB.
B orimume OT reMoJIMTHYecKON peakuuu OTCYTCTBYIOT NPU3HAKM TEeMOJIM3a U HMMYHHOI'O

KoHumKTa [16].

JAnddepennuaibHasi IMATHOCTHKA € CeNTUYECKON TPAHCPY3HOHHOI peaKkumen
bakTtepuanpHas KOHTaMUHAIUS KOMIIOHEHTOB KPOBH MPENCTaBIsET cOOOW OMHO W3 HamOolee

OTIACHBIX OCIIOKHEHUH TpaHCYy3UH.

HawubGomnee uwacto I/IH(I)I/ILII/IPOBB.HI/IIO MMOoABECPTar0TCA Tp0M6OI_II/ITapHBIC KOHICHTPAThbl BCICACTBUC

XpaHEHUs TPU KOMHATHOM TemMIepaType.

KnuHunyeckast kKapTHHa XapaKkTepU3yeTCs:
BBICOKOM JINXOPAJIKOW;
BBIpaXEHHBIM 03HOOOM;
apTepUAIILHON TUIIOTEH3UEM;
TaxUuKapJaueu;
BO3MOYKHBIM Pa3BUTHEM CENITHYECKOIO II0KA.
Centuyeckas peakliisi MOKET IPAKTUYECKH ITOJTHOCTbI0 UMUTHPOBATh OCTPBII IeMOJIN3.
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Pemaronyto posib urparor:
— 0aKTepHoIOrMuecKoe UCCIeA0BaHNE KPOBH MAaLUEHTA;
— II0CEB OCTaTKa KOMIIOHEHTA KPOBHY;
— OTCYTCTBHE Ja0OpaTOPHBIX MPU3HAKOB T€MOJIH3A.
JAudppepennnanbHast JMATHOCTHKA ¢ aHaduIaKcHel
AnadunakTuyeckie peakiiuu oObIYHO BO3SHHUKAIOT B MIEPBbIE MUHYTHI TpaHC(]y3UU.
JIns HUX XapakTepHBbI:
— 3YA4;
— TIeHepaIu30BaHHasl KpaluBHULA;
— AHT'MOHEBPOTUYECKUH OTEK;
— OpoHxocnasm;
— CTpUIOp;
— apTrepualibHasi TUIIOTEH3US.
B omiinune oT reMOIUMTUYECKON peaKIMU OTCYTCTBYIOT:
— TeMOTrJIOOUHYpUS;
— nosbimenue JIJAI;
— TUNEpOMIMPYyOUHEMUS,
— moJyiokuTeapHas mpobda Kymbcea.
[Ipn Hanuuuu OpoHXOCMa3Ma M OTEKa AbIXaTEJbHBIX MYyTEH MUarHo3 aHapUIaKCHUM CTaHOBUTCS
HauOosiee BeposTHBIM [17].

IIpu3nak OcTpsrit TRAL | TAC | Centnue | Anadu
remMoJin3 I @] cKas JaKCHs
peakuus
JIuxopanka +++ ++ + +++ +
O3H00 +++ + - 4+ -
['unorensus ++ ++ - +++ 4+
AptepunanbHas - - +++ |- -
TUTICPTEH3US
Opplmika ++ T4+ +++ |+ ++
Bbponxocnazm - - - - 4+
I'emornobunypus +++ - - - -
[oBpienue JIAI +++ - - - -
[TonoxunrenpHas mpoda | +++ - - - -
Kymb6ca
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NupunsTpats Ha | pEIKO +++ +++ |+ -
pPEHTreHOrpaMMe
OTBET Ha IUYPETHKH - - F++ |- }

CoBpeMeHHbIE METOIbI MPOPUIAKTUKH TeMOJTUTHYECKUX TPAHCPY3NOHHBIX pPeaKIuii
[Ipodpunaktuka ocrtaercs  Hambonee AG(PEKTUBHBIM  CHOCOOOM  CHMDKEHHUS  Y4acTOTHI
FEMOJIMTHYECKUX OCIIOKHEeHHH [18].
[To nanubpIM cucTeM reMoBuruianca, 6onee 70% ocTpbIX TeMOJIMTUYECKUX PeaKuil 00yCIOBIEHBI
4eJI0BeYeCKHM (haKTOpOM, a He JIabopaToOpHbIMU omOKamu [17].
KonTposb naenTudukanum namueHTa
OCHOBHBIMU TPUHITUTIAMY SIBJISIFOTCSI:
— HCIOJIb30BaHUE JIBYX HJICHTU(UKATOPOB MAIMCHTA;
— DJIEKTPOHHBIE CUCTEMBI BepuDUKaIIHH;
— IITPUXKOJUPOBAHHUE;
— oOs3aTenbHas mpoBepKa nepes TpaHcdy3uei IByMs MeIMIUHCKUMU PaOOTHUKAMHU.
OmmbouHas uAeHTHUPUKAIMS TAlMeHTa OCTAaeTCid Beaylled NPUYUHOW HECOBMECTHMBIX
Tpanc¢y3uii Bo BceM mupe [17].
CKpUHHMHT AaHTU3PUTPOUUTAPHBIX AHTUTE]
[epen Tpanchy3ueir peKOMEHAYETCs BBIITOJIHEHHE:
— OmpeJeNieHus TPYIIbI KPOBH;
— OmpeJeNieHus pe3yc-TPUHAJIC)KHOCTH;
— CKpPUHUHTA HEPETYJSPHBIX aHTUTEN.
BrisiBiieHHE KIMHUYECKH 3HAYMMBIX AHTHTEN IMO3BOJICT MOA00OPAaTh COBMECTHUMBIA KOMITOHEHT
KpPOBH U MPEIOTBPATUTH PA3BUTUE OTCPOUYCHHBIX TEMOJIUTHUECKUX peakuuii [16].
PacmmmpenHoe ¢peHOTHNIHPOBAHHNE SPUTPOLIUTOB
Y manueHToB, HYXIAIOIIUXCS B TOBTOPHBIX TpaHChY3USAX, PEKOMEHAYETCS OMpeaeieHne
AQHTUTCHOB CHCTEM:
- Rb;
— Kell;
Kidd,;
Duffy;
— MNS.
[TonGop ¢QeHOTHMNHMYECKH COBMECTHUMBIX OPUTPOLIUTOB  CYIIECTBEHHO CHIIKAET  PUCK
aJUIOUMMYyHU3au [6,8].
I'eHoTunupoBaHue IpUTPOLIUTOB
CoBpeMEHHBIM HAIPABICHUEM SBJIICTCS MOJICKYJSIPHOE T€HOTUITHPOBAHHUE.
[IpenmytiecTBa MeToa:
— BBICOKasi TOYHOCTH;
— BO3MOXXHOCTH BBISIBJICHUS PEJIKMX BAPHAHTOB aHTHT€HOB;
— CHW)XCHHE PHCKA aJZIOMMMYHH3AINH;
— TOBBILIEHUE 0€30MAaCHOCTH XPOHUYECKUX TPAHCPY3MOHHBIX IPOTPaMM.
Oco0eHHO Ba)KeH JTaHHBIN MOAXO/ /IS MAIUEHTOB:
— C CEepHOBUIHOKIETOYHON aHEMUEH;
— TaJacceMHe;
— OHKOI'€MaTOJOTHYECKUMHM 3a0oseBanusIMH [ 18].
I'emoBurniIanc
I'emoBurmianc mpezacraBiseT coOON cUCTEMYy MOHUTOPHHIA BCEX HEKEIaTeIbHBIX COOBITHH,
CBSI3aHHBIX C TIEPETMBAHUEM KPOBHU.
OCHOBHBIMU 3aJJa4aMU SIBIISIOTCS:
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— BBISBJICHHE MIPUYUH OCJIOKHEHUH;

— paspaboTka MpoPHIAKTUICCKUX MEPOTIPUATHIA;

— TIOBBIIIICHUE KauecTBa TPaHCHY3UOHHOHN TTOMOIITH;
— o0yuyeHHe MEIUIIMHCKOTO TIepcoHaa.

BHenpeHnue HalMOHATBHBIX CHUCTEM T'€MOBHUTHIIAHCA TO3BOJIMJIO 3HAYUTEIBHO CHU3HUTH YacTOTY
TSDKEIBIX TEMOJIMTUYECKUX peakluid BO MHOTHX cTpaHax [17,19].

3akir0oueHue

I'emonutrueckue TpaHCHy3UOHHBIC PEAKIIMM OCTAIOTCS OJHUMH U3 HaumOoJee TKEIbIX
OCIIO)KHEHUH TeMoTpaHCHy3nOHHON Tepanuu. HamOOJbIIyl0 OMAacHOCTh TMPEICTaBIAIOT OCTPHIC
MMMYHHBIE PEaKIMH, CBSI3aHHbIE C HECOBMECTUMOCThIO 1o cucteme ABO u compoBoXaarouuecs
MAacCHBHBIM  BHYTPHUCOCYJIHUCTBHIM  TE€MOJH30M,  pa3BUTHEM  IIOKa, JUCCEMHUHUPOBAHHOTO
BHYTPHCOCYIMCTOTO CBEPTHIBAHUS KPOBH U OCTPOTO IMOBPEKICHUS TTOUYEK.

HenMMyHHBIE TEMOJMTHYECKHE PEAKIIMA BCTPEUAIOTCS PEXKE, OJHAKO TaKXKE CIOCOOHBI
MPUBOJIUTh K 3HAYUTEIILHOMY Pa3pYIICHHIO 3PUTPOIMTOB M PA3BUTHIO TSDKENBIX OCIOXHEHMMA. Mx
BO3HHUKHOBEHHE Yallle CBS3aHO C HAPYIICHUEM YCIOBHI XpaHEHUS, TPAHCIOPTUPOBKH WU BBEACHUS
KOMITOHCHTOB KPOBH.

KiroueBoe 3HayeHWE I CHIDKEHHUS JICTAIBHOCTH HMMEET paHHEe pPAclo3HAaBaHHWE TI'eMOJIM3a,
HEMEJICHHOE TpeKpalmieHne TpaHcpy3uu, TMpOBEICHWE WHTCHCUBHON WH(Y3MOHHOW Teparmu,
MoJAJep>KaHUE aJIeKBaTHOTO JWype3a U CBOEBPEMEHHAash KOPPEKLHUs pPa3BUBLIMXCA OCIOKHEHUH. B
TSDKEJBIX CIIy9asX MOTYT HCIOJIb30BaThCS METOJABI JKCTPAKOPIIOPATHLHOW JICTOKCHKAIMH, BKIIOYAs
TepaneBTHYECKUN MI1a3MOOOMEH U 3aMECTUTENbHYIO TOUCUHYIO TEPAIHUIO.

HaubGonee »ddekruBHON cTpaTerneii OOpbOBI € TEMOJIMTHYECKUMHU TPaHCHY3UOHHBIMHU
peakuusMu octaercs npodpuiaktuka. CoBeplIEeHCTBOBAHHE HMMYHOI'€MATOJIOTHYECKOro 00CIe10BaHus,
BHEJPCHUE MOJICKYJSPHBIX METOJIOB TUIUPOBAHUS, PA3BUTHE CHUCTEM T'€MOBHTHIIAHCA H CTPOTOE
coOMIOICHUE TPaBUJI UJECHTU(GUKALMUM TMAIMEHTOB TO3BOJSIOT CYIIECTBEHHO CHHU3HMTHb PUCK
BO3HUKHOBEHUS JAHHBIX OCJIO)KHCHHI U TIOBBICUTH 0€3011aCHOCTh TPAHC()Y3MOHHOW TepaIny.
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YJIbI OTAH COFBICBIHJIAFBI KAZBAKCTAH/IBIK OMEJIEPAIH POJII MEH OPHBI:
TAPUXHU TOKIPUBE JKOHE YJITTBIK KAl

Jloxmopanmypaza mycywii i30eHyuti
Hlyncypoaee Manam Ancacanoseuu
Mexenoicativi: Tanovikopean Kanacel, Kazaxkcman Pecnybauxacoi.

AHaaTna

Makanaga ¥asl OTaH COFBICHI JKBUIIAPBIHAAFBl Ka3aKCTAHMABIK oHenaeplaiH KoraM eMipiHJeri
OpPHBI MEH aTKapraH KbI3METI FBUIBIMH TYPFbIIAH KapacTeIpbuiafpl. COFBIC KE3eHIHIE oWeniepain
MailaHaarel 9CKepH KbI3METI, THULAAFbl €HOCK MalJaHbIHAAFBI YIeCi, MEIUIMHAIBIK KOMEK KOpCETy
iciHzeri pesi koHe osapiablH JKeHicke KOCKaH Tapuxu MaHbI3bl TanjgaHajabl. COHBIMEH KaTap
Ka3aKCTaHABIK OHENJepAiH €pJiri YITTBIK TapuXW JKAATBIH KaJbIITACYBIHAAFBl MaHBI3IBI (hakTop
perinae OaranaHaabl. 3epTTey OapbIChIHIA TapUXU KYKaTTap, FbUIBIMM €HOEKTEp MEH MYparaTThIK
MaTepHalAap HETi3iHIe OHeNAepAiH COFbIC JKbUIAPBIHAAFl KBI3METIHIH €PEeKIICTIKTepi aHBIKTAJJIBL.
Hotmkecinme Ka3akCTaHIBIK OHENIEPAiH OCKepH JKOHE CHOCK MaiaHbIHIAFbl KaHKUSPIIBIFBI
MEMJICKETTIH KOPFAaHBIC KaOUeTiH HbIFAlThIN, JKeHiCKe KOJ JKETKI3YAiH MaHBI3bl aIFbIIIaPTTAPBIHBIH
Oipi OOJIFaHBI TOJICIACHII.

Tyitinai ce3mep: ¥ubl OTaH COFBICHI, Ka3aKCTaHIBIK oienaep, MaWlaH, ThUI, TapUXH >KaJbl,
MaTPUOTHU3M, EPJIIK, YITTHIK TApUX.

Kipicne

XX FachIpIIbIH €H 1pl 9CKepU KaKTHIFBICTAPBIHBIH Oip1 Oosran ¥ibl Otan corbickl Kenec Omarbl
KYpaMBbIHJaFbl XaJbIKTapJblH TaFJbIpblHa 30p bIKHan eTTi. COFbIC JKBULAAPBIHAA MWUIMOHAFaH
ajamiap MalJaHFa aTTaHbII, €JJIIH 0apibIK pecypcTapbl JKeHic KobIHa KYMBUIILIpbULIBI. KazakcTan
na Oyl KypecTeH ThIC KaiFaH koK. PecnyOnukaman 1 munnvon 200 MbIHHaH actaMm ajaM MaiijaHra
IIAKBIPBUTBII, OJIAPABIH KaTapblH/Ia MBIHIAAFaH dHenaep OOJIbI.

Corpic OacTanFaH COTTEH OacTan KOFamJIarbl AOCTYpull eHOek OedriHici e3repicke yuibipaisl. Ep
a3aMaTTapJbIH HETI3T1 0esliri MaijJaHFa aTTaHFAHIBIKTAH, OHJIPICTIK JKOHE QJIEYMETTIK MIHACTTEPIIH
OaceIM Oeutiri oienaep/iH MoiHbIHA XyKTenai. COHbIMEH KaTap KeNTereH oiernnep o3 epKiMeH aCKepu
KBI3METKE CYpPaHBIII, aJIBIHFBI IICTITE )KayMeH MIaiKaCThI.

Kazakcranapik oengepain  ¥iuel OTaH COFBICBIHAAFBl  KbI3METI OYTIHIT KYHI TapuXu
3epTTeyJlepAiH MaHbI3bl OarbIThiHA aiHaibIl OThIp. Cebedl onapiablH epiiri MeH eHOeri TeK JCKepH
TapUXTHIH FaHA eMec, TeHAEPIIIK TaPUXThIH, QJIEYMETTIK TAPUXTHIH KOHE TApUXH KaJbl MOCeIeNepiHiH
MaHBbI3/1bl Kypamaac 0etiri 60bI TaObuIaIbl.

3epTTey TakbIPbIOBIHBIH ©3€KTLIIr Kasipri KazakcTaH KOFaMbIHIaFbl TApUXU CaHAHBI KAHFBIPTY,
MaTPUOTTHIK TOPOMEH1 KYIIEUTY jKoHE difenaep IiH KOFaMIbIK JaMylaFbl pelliH Oarayiay KaXeTTUlirMeH
alKbpIHAJIa b

3epTTeyain MaKcaThl MeH MiHaeTTepi

3eprreyain MakcaThl — ¥abl OTaH COFBICHI KBUIIAPBIHIAFBI Ka3aKCTaHBIK SHeIepAiH pojli MeH
OPHBIH KEIIEH/II TYpPJE Talay.

Ochl MaKcaTKa ColKec Kesieci MiHIeTTep KONUBUI/IBI:

* KazakcranaplK oleniepaiH MaiiJaH1aFbl KBI3METIH 3epPTTeY;
* Teinmarel eHOCK MaliJaHBIHIAFBI YJICCIH aHBIKTAY;
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* MeaumuHaIBIK KbI3MET CaJIaChIHAFbl POJIiH Oarasay,
* Tapuxu *aablIarbl siienep OeHEeCiHIH KalbIITaCybIH TAIJIAY;
* Kazipri KoFaM YIIIiH oJap/IbIH epJIiriHiH MaHbI3bIH alKbIH/IAY.

3eprrey aaicTepi

Makayianpl JaibiHAay OapbIChIHIA TapUXH 3€PTTEYMIH AJCTYPJl KOHE 3amMaHayW ofjicTepi
KOJITaHBUI/IBL:

* Tapuxu-caJIbICTHIPMAIIBI IIC;

* XKyitenik Tanngay ofici;

* Tapuxu-KyXaTTbIK 3€pTTEY;

* MyparaT MaTepHalapbIH Tajaaay;

* FputeiMu o71cOUeTTEp 1l KOHTEHTTIK capanay.

Byt onicTep 3epTTey HBICAHBIH JKaH-)KaKThl KapacThIpyFa MyMKIHIIK Oep/Ii.
Ka3zakcTranabIk diiesaepain MaiijaHaarbl epJiri

¥aer OtaH COFBICH OacTayFaHHaH KeliH Ka3zakcTaHHAH MBIHJIAFaH dMeIep 63 €pKIMEH MaiilaHFa
attannbl. Onap MepreH, OalIaHbICIIbI, CAHUTAP, OapiayIibl, MyJEeMETIII, YIIKBIII )KOHE dCKepU Jopirep
KBI3METTEPiH aTKaPIbL.

Kazakcran TapuxsiHa epekiie i3 KaaablpraH 0aThlp KbI3AapAbIH KaTapbelHaa Onusi MoJaaryiioBa,
Monmyk MomeroBa xoHe Xuya3 Jlocmanoa 0ap.

Onus MoagaryioBa KbICKa Mep3iM IIIIHIE MEPreHaiK MeOepiiriMeH Kesre TyCill, MalIaH
JanachblHAa epekiie epiik KepceTTi. OHBIH JKaybIHTEpJIiK JKOJbl Ka3aKCTaHJIBIK oienaepaiH
OaTBUIIBIFBIHBIH CHMBOJIBIHA aHAJIIBI.

Monmyk MomeroBa mysnemerin perinae HeBenb Kanacel yiniH OoJiFaH MIaiiKacTa >KaHKUSPIIBIK
TaHBITHIN, COHFBI JIeMi KaJiFaHIna s>kayMeH mankacTel. OHbIH epiiri Oykin Kenec Omarbl kenemiHe
KEHIHEeH TaHBLIIbI.

Xunya3 JlocmaHoBa ocKepH aBHMalMs KypamblHIa KbI3SMET €TIiN, JKY3JEereH >KaybIHIepJiK
TancelpMaHbl OpbIHAaABl. On TYHri maOypUIIbBI aBUAIMS TOJNKIHIH KYpamblHIAa €peKIle epiK
KOPCETKEH Ka3aK KbI3JIapbIHBIH O1p1 OOJIIbI.

Maiinannarsl oiienep/iiH epiiri oJapAblH TeK KOMEKII KYII eMec, TIKeJIed oCKepu opeKeTTepre
KATbICKaH MaHbI3/Ibl )KaybIHT€PIIIK KypaM €KE€HIH KOPCETTI.

Teurgarel eHOEK MaiiIaHbl

Corsic xpurmapeiaaa Kazakcran Kenec OnarbIHBIH MaHBI3IBI OHEPKICINTIK 0a3achlHA aifHAJIIbI.
PecnyOnuka aymarbIHa )KY3/I€T€H 3aybIT IIeH (padpuka KeIipisiii.

OnpipicTeri HETi3ri JKyMmbIc Kyl oennep O6omabl. Omap MeTalmyprus, Kemip eHepkocioi,
MallliHa Kacay >KOHe a3bIK-TYJIIK OHAIpiCi cajanapblHIa €HOeK €TTi.

Corpic KaFmalbIHIA OHIIPICTIK JKOCHapiapAbl OpBIHAAY YJIKEH KHBIHIBIKTAPMEH KY3ere
aceIpbULAbl. Kaap TanmbUibiFbl, TEXHUKAJBIK MOceNeliep MEH ayblp €HOeK jkarjaiiblHa KapamacTaH
oifeniep OHAIPICTIH Y31IKC13 )KYMBICHIH KaMTamachl3 €TTi.

Kazakcran olfennepiHiy ThIIAaFel €HOET1 OCKePH TEXHHUKA, KHIM-KEIIeK, a3bIK-TYIIIK KOHE OK-I9pi
OH/IIpY KOJIEMIHIH apTyblHa MYMKIHJIIK Oep/ii.

Tou1 eHOekkepiepiHiH KaTapblHJa *ac KbI3Aap, Kenbanaiabl aHajap JKOHe erjie yKacTarbl duenep
6onnpl. Onap Toynirine 12—14 caraT XymbIC icTen, MaiJjaH Ka)KE€TTUIINH KaMTaMachl3 €Tyre Kyl
caspl.
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AybLI IAPpYalIbLIBIFBIHAAFBI JHesiiep enoeri
CorbIC Ke3eHIH/IE ayblI IIapyallbLUIbIFGI CATaChIHAA Ja Qe AepAiH peli epeKiie OOabl.

Ep asamarrapiplH MaijaHra KeTyl HOTMDKECIHJE aybUl IIapyamlbUIbIFbl  KYMBICTAPBIH
YHBIMIACTBIPY TOJBIFBIMEH SHeNJep MEH KacecHipiMAepAiH MoiHbIHA TycTi. Onap erin erim, eHiM
YKUHAI, MaJl [apyallbUIbIFbIH JKYPTi3Ii.

Kazakcran maiinanabl acTBIKIEH, €TIEH XOHE 0acKa Ja a3bIK-TYJIK eHIMIEpIMEH KaMTaMachl3
€TETIH HEeTI3T1 eHipaepaiH 6ipi 60mapl. Ockl MIHIETTI OpBIHAYAA deNIepAiH eHOerl eIyl MaHbI3Fa
re OOJIIbL.

TapuxmbutapAplH MKIPIHIIE, aybUl OWENJEPIHIH KaKbIPJIbl €HOETrl MaiJaHHBIH a3bIK-TYJIK
KayiIci3AiriH KaMTaMachl3 €Tyre MYMKIiHJIIK OepreH MaHbI31bl pakTopiaap sy 0ipi OOIabI.

MeaunuHAaIBIK KbI3METTET1 oleaep iy yieci
CorbIc )KBUTTAPBIHA MEIUIIMHAIBIK KbI3MET JKYHeciH e sienaepAin ylieci epexiie 6aiKamibl.

Kazakcranaplk mopirepiep MeH MenOHWKenep MaiaaH mieOiHae »KapallaHFaH >KaybIHTepIliepre
aNIFalIKbl MEIUIMHAIBIK KOMEK KepceTTi. Onap OK IeH OTTBIH apachlH/a JKYPIl KeNTereH aaaMHBbIH
OMIpIH CaKTam KaJJIbl.

Kazakcran aymarbIH/Ia OpHAJIACKAH 3BAKYAIMSUIBIK TOCIHUTAIbIAPIA MBIHJIaFaH dHeNep KbI3MET
atkapael. Onap skapajanraH capOa3mapiasl eMIeyMeH KaTap, OJapiblH TCHXOJOTHSUIBIK KaFJIaibIH
KaJIIbIHA KENTIpyTe e KOMEKTECTI.

MenuiuHabIK KbI3METKEPIICP/IiH KaHKUSPIIBIFBI COFBIC KbUIIAPBIHIAFBI TYMAaHU3MHIH KapKbIH
KOpiHici peTiHae OaramaHabl.

KazakcranapIk oifenaepaiH epairi )KoHe TapuXH Kbl

Toyenciz Kaszakctan sxarnaiibinaa ¥ibsl OTaH COFBICBIHA KATBICKAH SHENJIEpAiH eplliri Tapuxu
KaJThIH MaHbI3/bl OOJIIT1 PETiH/IEe KapacThIPbLIA IbI.

Kazipri ke3eHje odapAblH eMip KOJbl MEKTel OaFjapiamMalapblHa €HTI3UII, FBIIBIMU
3epTTeynepae KeHiHeH KapacThIpblutyaa. COHBIMEH KaTap OyKapanblK akmapaT Kypaaaapbsl MEH JepeKTi
¢bubMIep apKbUIbl OaThIp dienaepiH epIiri Hacuxarrany/a.

Tapuxu xaapl YATTBIH pyXaHU TYTaCTBIFbIH KaMTaMachl3 €TE€TIH MaHbI3Ibl (akTopiapiblH Oipi
Oonbin TaObutazbl. COHIBIKTAH KA3aKCTaHJBIK OWENJEp/iH COFbIC JKbUIJAPBIHAAFBI €pIIri YITTHIK
O1pereisikTi HpIFalTy1a epeKIlie MaHbI3Fa He.

FpL1bIMH KaHATBIFBI

3eprTey OapbIChIHIA Ka3aKCTaHMABIK oWenaepaiH ¥iabl OTaH COFBICHIHAAFBI KBI3METI TEK OCKEpH
epIiK TYPFHICHIHAH FaHA €MEC, QJIEYMETTIK TYPAKThUIBIK EH SKOHOMUKAJIBIK KayINCI3/iKTI KaMTaMachl3
€TKEH MaHbI3/1bl (PaKTOp peTiHEe KapaCThIPhLIIbL.

CoHbIMEeH KaTap oHMenJepAiH Tapuxu OelHeCiHIH Ka3ipri YITTHIK aJblJarbl OpPHBI TaJIJaHbII,
OHBIH TOPOMEIIK MaHbI3bI AUKBIHTAJIIIBI.

KopbITbIHABI

3eprrey HOTIOKENEpl ¥yibl OTaH COFBICH JKBULIAPBIHIA Ka3aKCTAHJIBIK OHENIepAiH MEMIICKET TIEH
KOFaM eMipiHJie alpBIKIIa OPbIH alFaHbIH KOPCETTI.
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Onap MaiimaHjga >KayMeH IMAalKachlll KaHa KOMMaHW, TBUIAAFBI OHIIPIC TI€H  aybul
[IapYaIIbUIBIFBIHBIH HETi3r1 KYIIiHe aiHanael. OHenaepAiH KaxbIpibl eHOeri meH epiiri JKeHicke
KETYJIIH MaHbI3IbI (haKTOPIAPBIHBIH Oipi OOJIIBI.

KazakcranapIk oienaepaiH COFbIC KbUIIAPBIHAAFBI KbI3METI YITTHIK TAPUXTHIH a)KbIpamac Oeiri
O0onpinm  TaObuTambl. OnapablH epiliri MEH eHOETriH FBUIBIMH TYPFBIJAH 3€pTTEey TapuXHU CaHAHbI

KAJIBIIITACTRIPYFa, MATPUOTTHIK TOPOWEHI HBIFAWTYyFa JKOHE YITTHIK KYHIBUIBIKTAPABI CaKTayFa BIKIIAJ
erenl.

IMajinananblIFaH daedueTTep

1. Ko3sibaeB M. Kazakcran ¥b1 OTaH COFBICHI KbuLIapbiHaa. — AnmMatsl: Feiaeiv, 2020.
2. HypneiiicoB K. Ka3zakcran Tapuxsl. — Anmatel: Atamypa, 2021.

3. Kazakcran tapuxsl. bec Tomapik. — Anmarsl, 2021.

4. locnanosa X. Ot 3akara 110 paccBeta. — Anmatsl, 2021.

5. Kazakcran Pecniybnukace! [Ipe3unenTi ApXuBiHiH KOpIapsbl.

6. ¥e1 XKeHic xoHe Tapuxu xaasl. — Actana, 2024.

7. KazakcraHn aiieniepi COFbIC XbuLIapeiaaa. — Anmarsl, 2023.

8. bexkmaxanoB E. Kazakcran TapuxbsIHbIH ouepkTepi. — Anmarsl, 2020.

9. XKenicke kockan yiec: Kazakcranapikrap ¥ie1 OTaH corbichiHaa. — Actana, 2022.

10. Otan Tapuxsl )xypHassL. — Ne2, 2024,
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AAPPEPEHIUALNA 110 IPOUECCY U YPOBHIO NOAAEP’)KKH KAK ®AKTOP
BOBJIEYEHHOCTHU U COTPYJHUYECTBA YUYAIIIUXCA:
OIIbIT MEKITPEIMETHOI'O LESSON STUDY B 9A KJIACCE

Kanamoea Kaovipa Kanamoena (yuumens zeozpaghuu)
Kapumoesa Kamuna Banepveena (yuumenv pycckozo a3vlka)
Kapumoe Hcanam Mypamosuu (yuumenv IKOHOMUKU)
International Steppe school of Astana

Acmana, Kazaxcman

AHHOTaUA

B crarbe mpezncrasien ombIT MexnpeamerHoro Lesson Study, mpoBenénnoro B 9A kiacce Ha
YpOKax PYCCKOTO s3bIKa, SKOHOMHKH U reorpaduu. MccnemoBanue ObLIO HAMpaBiICHO HA M3y4CHUE
BOMpoca: Kak AuddepeHnnanus mo mpoueccy U ypoBHIO MOJJICPKKH B MAapHON U TPyIIOBON paborte
BIIUSICT HA BOBIICYEHHOCTh U COTPYIHUYECTBO Pa3HBIX TUMOB ydamuxcsi. OCOOEHHOCTh MCCIEIOBAHUS
3aKJII0Yaach B TOM, YTO OJIMH U TOT K€ TeNarorndeckuii GoKyc paccMaTpuBaiICsS B TPEX MPEIMETHBIX
KOHTEKCTaX: PYCCKOM sI3bIKe, TJe ydJamuecs paboTalid ¢ TeKcTaMu, oOpa3amH, LHUTaTaMUd U
UHTEpIIpETalMEN; 3KOHOMUKE, T/Ie TPeOOBAINCH aHaIU3 rpauKoB, KEMCOB, MOJIEEH U CTPATErHYeCKUX
peuieHuit; reorpaduu, Tae YYCHUKU IUIAHUPOBAIM HCCIEIOBaHUE, coOOMpanu JaHHbIE, 00padaThIBaIn
pe3yJIbTaThl, aHAIU3UPOBAIN KapThl U JUarpammbl. B Xoje ucciaenoBaHus UCIOIb30BAINCh CTPAaTETuu
Think—Pair—Share, Scaffolding, Jigsaw, Reciprocal Teaching, Cooperative Learning, Structured
Academic Controversy, Six Thinking Hats, Numbered Heads Together, Circle go-round, 3-2-1, CLIL,
paboTa ¢ poisiMH, caMOOLIeHUBaHKe U JudQepeHIraIus Io YpoBHIO MOAJEPKKU. AHAIN3 TOKa3aj, YTO
HaubOosee 3(QexTUBHON OKa3zajmach He Jro0as mapHas WM rpymnmnoBas paboTa, a Ta, IZle YpPOBEHb
YYCHHMKOB, THIl 33J[aHUs, CTENEHb MOJACPKKH U (opMa COTpYAHHYECTBA ObUIM COIJIACOBAHBI MEXIY
co0oii. OT/IeNbHBIM BaKHBIM HAOIIOJAEHUEM CTaJIO TO, YTO padoTa ydaluxcsi OTHOTO YpoBHS — A C A,
B c B, C ¢c C — B psage ciydaeB NOBBIIIAJIA CAMOCTOATEIBHOCTb, YBEPEHHOCTb M KadeCTBO
B3aMMOJICICTBUS CWJIbHEE, YeM TpaJuLMOHHAs MojJelb «0ojiee CHUJIBHBIM YYEHHK IOMOTaeT
CTPEMSIILIEMYCSl YIEHUKY.

KuaroueBbie ciaoBa: Lesson Study, nuddepenmumanus, mnapHas pabora, rpynmoBas paboTa,
BOBJIEYEHHOCTh, COTPYTHUYECTBO, PYCCKHI S3bIK, 5KOHOMUKA, reorpadus, 9 knacc, ATL-HaBBIKH.

Beenenue

CoBpeMeHHas IIKoJia BCE Yallle CTaJKMBAETCS C HEOOXOJIUMOCThIO OpPraHM30BBIBaTh O0y4YEeHHE
TaK, 4TOObI KKl YUEHUK OBbLI HE MPOCTO (PU3MUECKU BKIIOUYEH B I€ATEIBHOCTh, HO UMEN PEATBHYIO
BO3MOKHOCTh Y4aCTBOBATh B Hell conepxarerabHo. OcoOeHHO 3aMEeTHOH 3Ta mpobiieMa CTaHOBUTCS BO
BpeMs TapHOW W TpymnmoBoil pa®oTel. Ha mepBeIil B3, Takue (Hopmbl O0OydeHUS aBTOMATHYECKU
NpEaroiaraloT COTPYIAHUYECTBO, OJHAKO IMEAAroruyeckasl MpPaKTHKa IIOKa3bIBaeT, YTO BHEIIHAA
COBMECTHOCTh HE BCET/Ia 03HAYAET PealbHOE B3aUMO/ICHCTBHE.

B 9A kiacce uccnenoBaTenbCcKas Ipylna HaOMoJana pasHble MOJENU TMOBEACHUS YUaIIUXCs.
Yyenuku tTHNa A, TO €cTh 00Jie€ CHIIBHBIC U YBEPEHHBIE, YaCTO OBICTPO Opany WHUIIMATHUBY Ha ceOs,
npe/ularajy  pemeHusT M CTPEeMWINCh KOHTPOJIMPOBAaTh OOLIMM pe3ynabTaT. YuYeHMKH Tuna B,
HaxoJsIIMecs Ha CpelHEM YPOBHE, BKJIIOYAJIUCh aKTHUBHEE IMPH HAJIMYUU TMOHATHOW WHCTPYKIUH,
KpUTEpHEB U posii. YueHUKH Tuna C, TO ecTh CTpeMsIINecs YUYEeHHKH, HyKJJIUCh B 0ojiee BBICOKOU
CTETEeHU TMOJAJIEPKKH, Oe30nmacHoOl yueOHOW cpesie, peueBbIX WM BU3YalbHBIX OMOpax M MapTHEpPaX, C
KOTOPBIMH MOKHO paboTaTh 0e3 cTpaxa OMIMOKH.

NmenHno mosToMy wuccienoBaTenbckas rpynmna BblOpana TemMy Lesson  Study: kak
auddepeHunanus Mo Npoueccy U YPOBHIO NMOJJIeP:KKH B NAPHOH U I'PYNINOBOI padoTe BausieT HA
BOBJICYEHHOCTH H COTPYAHHYECTBO Pa3HbIX THIIOB YYeHHUKOB B KJacce 9A?
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HccnenoBanune npoBOAUIOCH MEXIPEIMETHO. ITO CTAJIO BaXKHBIM PEIIEHHEM, TaK KaK [MO3BOJIMIIO
MIPOBEPUTH OJIHY M TY K€ MEJarOTMYECKYIO UJCI0 B Pa3HBIX MPEIMETHBIX yCIOBHsIX. Ha pycckoM si3bIke
YUEHUKH paboTay ¢ MHTEepIIpeTalrell TEKCTOB U CMBICIIOB. Ha skoHOMEKE — ¢ MOJeNIMHU, TpaduKaMu,
KeiicaMy U OIEHOYHBIMHU CYXIeHUsiMU. Ha reorpaduu — ¢ HcciaenoBaTeIbCKUMH METOaMH, cOOpoM
JaHHBIX, KapTaMH, AMarpaMMaMy M TMpe3eHTaluel pe3yiabTatoB. biaronaps stomy nuddepenimanms
paccMaTpuBanach HE KaK OTAENBbHBIA METOA, a Kak OOIIMil MOAXOJ K MPOEKTUPOBAHHUIO Yy4eOHOTO
B3aHUMOJICICTBHUA.

Heanb u 3a1a4u uccae10BaHUs

Lenb uccnenoBanus — ONpeAeNnuTh, Kakue crpateruu quddepeHnnanny mno nporeccy U ypoBHIO
MOJJIEPKKH CITOCOOCTBYIOT IMOBBIMICHUIO BOBJICYEHHOCTH M Ka4eCTBA COTPYIHUYECTBA ydamuxcs 9A
KJIacca Ha ypOKax pycCKOro si3blka, 5KOHOMUKH U reorpaduu.

JUist TOCTHKEHUS 1eNU ObLTH MOCTABIICHBI CISIYIOIINE 3a/1a4H:

1. BbIsBUTH, KaK pa3Hble TUIBI yYAIIUXCS BKIIOYAIOTCS B TAPHYIO U TPYIIIOBYIO padoTYy.

2. OnpenenuTh, KaKue CTPATETHH MOMJCPKKH IMOMOTraloT ydyeHukam tuma A, B u C BBIIONHATH
COJIEP>KATENBbHYIO POJIb B COBMECTHOM JIESTEIbHOCTH.

3. CpaBHUTH J(PPEKTUBHOCTh CMEIIAHHOTO TPYNIAPOBAHUS W TPYINIUPOBAHUS TI0 YPOBHIO

TOTOBHOCTH.

[Ipoananu3upoBaTh, KAKUE CTPATETHH OKA3aJIUCh MPOTYKTUBHBIMH B PA3HBIX MTPEIMETaX.

. ChopmynupoBaTh NpaKTUUECKHUE PEKOMEHIAINH [Tl TaTbHEHIIero IIaHupOBaHUs YPOKOB.

Teopernyeckasi 0CHOBA HCCJIEIOBAHUS
Teopernueckoil OCHOBOI HccleoBaHUs cTaja KoHIenuus auddepeHnupoBaHHOTO O0yUeHUs

Kopon DOur Tomimucon [1]. B e€ mnomxone muddepeHmumanuss MOXKET OCYIIECTBISATHCS Uepe3

coJiep>KaHue, MpOoIecc, MPOAYKT M yueOHyro cpemny. s Hamero uccienoBaHHs KIIOUYEBBIM CTall

MMEHHO TPOIIECC, TO €CTh CIIOCO0 OpraHu3auy y4eOHOM NesITeTPHOCTH: KaK YIeHUK BXOJIUT B 3a/laHUE,

KaKyl0 TMOJAJIEPKKY MOTydaeT, ¢ KeM B3aUMOICHCTBYET, KaKyl0 pOJIb BBIMOJIHSIET U KaKUM CIOcoOOM

JI€MOHCTPUPYET TOHUMAaHHUE.

Taxke 3HaunMol OblTa uaes 30HBI Omkaitmero passutus JI. C. Beirorckoro [2], coriacHo
KOTOPOM YYEHHUK MOXET BBITIONHATH OOJiee CIOKHBIE NEHCTBHUS MPU MOAJEPIKKE B3POCIOTO MWK Oojee
KoMIieTeHTHoro naptaépa. B pamkax namero Lesson Study sta uzaes nposiunace uepe3 scaffolding, To
ecThb Yy4eOHblEe OIOpbI: IMa0JOHBI, sentence starters, TpaduyecKre OpPraHU3aToOPbl, MOIIATOBbIE
WHCTPYKIINU, MOJIETTH OTBETOB, TAOJIHIIBI JIJIsl aHAIIN3A.

Jlis opraHuzalyy COTPYIHHUYECTBA HCIONB30BAINCH MOAXOABI KOOMEPAaTUBHOTO OO0y4YeHUs,
cBs3aHHble ¢ paboramu J[PBuma u Pomxepa JxonconoB [3]. B wux joruke mnpoayKTUBHOE
COTPYIHUYECTBO TpearojiaraeT He MPOCTO padoTy psIoM, a MO3UTUBHYIO B3aWMO3aBUCHMOCTD,
WHVUBUIYATBHYIO OTBETCTBEHHOCTh M OCO3HAHHOE B3aMMOJICHCTBHE. DTO CTAlIO0 BAXKHBIM KPHUTEPUEM
JUIS aHalli3a YPOKOB: MBI CMOTpEIH HE TOJBKO Ha TO, BHIMOJHEHO JIM 3aJaHKe, HO M Ha TO, OBLT JIU
BKJIAJ] KQXJIOTO YUYCHUKA HEOOXOJUMBIM U BUIANMBIM.

MeToaoJ10rusi MCCJIeI0BAHUSA

Uccnenoanue mpoBoauiock B popmare Lesson Study. Yuurens coBMECTHO MIIaHUPOBAIH YPOKH,
HaOI0IaH 32 JEHUCTBUSMH ydaluxcs, GUKCUPOBATU OCOOEHHOCTH y4acTHs YYEHHUKOB Pa3HBIX THUIIOB,
00CYX Il Pe3yIbTaThl U KOPPEKTUPOBAIN JTaTHHEUIIIHE TIOIXO/IbI.

MatepuanaoM UCCIIeIOBaHUS CTATH TPU MPEIMETHBIE TNHUU:

1. Pycckmuii s3bIK: ypoku no temam «l'epou pomana “EBrenuit Onerun”», «/cropudeckue repou u
repouHn», «YuéHele u nu3ooperarenu. Kak OTKpBITUS MEHSIOT KU3Hb Jroaek?». OcHOBHOM (okyc
OBLT CBSI3aH C aHAJIM30M TEKCTa, IUTAT, 00pa30B, BUACO(PAarMEHTOB, TEPECKa30M, HHTEPIIPETAIINEH
Y TBOPYECKUMHU MPOJTYKTAMHU.

2. JxoHOMHKA: ypoku 1o TeMaM «Determinants of Demand», «Price Ceilingy», «Oligopoly and Game
Theory». OcHOBHO# (oKyc ObUIT CBSI3aH C MOHUMAHHEM SKOHOMHUYECKUX MOHITHHA, OCTPOSHUEM
rpauKoOB, aHATU30M IIOCIEACTBHI, pabOTOW CO CTEUKXOJAepaMH, MHHH-AeOaTaMu W HTPOBOM
MO/IEJIBIO.

3. Teorpadus: ypoku mo temam «MeHiH Kimri OTaHbIM. 3epTTeY JKYMBICBI» U «3€PTTEY HOTHKEIEPiH
eH1ey». OCHOBHOM (OKyC ObUI CBSI3aH C HCCIIEAOBATENLCKOM paboTON, BEIOOPOM METOZ0B cOopa

o
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JTAHHBIX, OOpaOOTKOW TIEPBUYHBIX MJAHHBIX, AaHAJIW30M KapT, JAWarpaMM | IOJATOTOBKOM

IIpEe3EHTALUHU.
Habmoienne npoBoaniIOCh 3a yYalllUMUCS Pa3HBIX TUIOB: A — CUJIBbHBIA yYEHHK, B — ydeHuk
cpenHero yposHs, C — crpemsiuiics ydeHUK. BakHO NOAYEpPKHYTb, YTO 3TH KaTeropuu He

paccMaTpuBalINCh Kak (PUKCHpOBAaHHBIE XapaKTEPUCTHKU JHUYHOCTH. OHHM HCHOJB30BAINCH Kak
YCIIOBHBIE HAOIIOIaTeNIbHBIE TPYTIIIBI, TO3BOJIAIOLINE MTOHATh, KAKOW THI MOJIEPKKU HY)KEH YYCHHUKY B
KOHKPETHOM BHUJIE JI€ATEIbHOCTH.

Crpareruu, ucno/jb30BaHHbIE B HCCI€0OBAHUT

B xonme Lesson Study npumeHsuMCh KOHKpPETHBIE CTpaTeTMH, KOTOPbIE MOXHO pa3AeiuTh Ha
HECKOJIBKO TPYIIIL.

1. Think-Pair-Share / «Oiinan — XKynrac — BeJic»

Crpareruss Think—Pair—Share, cpszannas ¢ ®psukom Jlaiimanom [4], HcHOJNB30BAJIaCh B
HSKOHOMHUKE U reorpadu, a TakKe YaCTUYHO IMPOSBISIIACh Ha YPOKAX PYCCKOTO sI3bIKa MpU 00CYKIECHUU
OTKPBITBIX BOMPOcoB. EE yormka 3akirodanack B TOM, YTO YYEHHK CHadaja JyMaeT WHAWBUIYAIbHO,
3aTeM 00CYKIAeT UJICI0 C MapTHEPOM, a MOCIIE ATOTO JAEIUTCS C KIACCOM.

Ha skoHOMUKE 3Ta cTpaTerusi HoMorajia yYeHHKaM IMOATOTOBHTHCS K 00CYXKICHHUIO 3aKOHA CIIpoca
U TOCYIapCTBEHHOTO peryinupoBanusi IieH. Ha reorpadgum oHa ucnonbp3oBaiach Hpu 0OCYKIECHUU
BOMPOCOB O MeToAax cOopa MHPOPMAUU M BaXXHOCTH IPABHJIBHOTO NPEICTaBICHUS IaHHBIX. Ha
PYCCKOM $SI3bIKE€ aHAIIOTMYHBIN MPUHIIKUIT TIOMOTaJI 00CYK1aTh BOMPOCHI O POJIU JIUYHOCTH B UCTOPHH.

Crparerust okazanach 3((EeKTUBHOW Uil YYCHHKOB TuUHa B, moTroMy 4Yro maBanma BpeMsi Ha
00JyMbIBaHUE W CHIIKAJIA TPEBOKHOCTH Iepea MyOJnyHbIM oTBeToM. OpHako ansi yueHukoB Tuma C
OHa ObLIa HEZOCTATOYHOW 03 MOMOIHUTENBHBIX onop. Eciu mocne srana «think» yueHUK He TOHUMA,
Kak cpOopMyIUpPOBaTH MBICTh, OH HYXJAJICS B sentence starters Wi mpuMepe OTBETa.

2. Scaffolding / yueoHbBIe OnMOPBI

Scaffolding cran ogHoii U3 Hanbosee ycTONUMBBIX U 2PPEKTUBHBIX CTpaTeruil uccneaoanusa. OH
NPOSIBJSUICS B pa3HbIX (opMax: Ha PYCCKOM S3bIKE — Yepe3 peueBble KIMIIE, BOIMPOCHl K TEKCTY,
CTPYKTYpY TIepecKa3za M TpPHUMEpPHl BBIBOJIOB; HAa DKOHOMHKE — 4Yepe3 MOIIaroBble MHCTPYKIUHU K
rpadpukam, stakeholder analysis grid, sentence frames; Ha reorpagum — uepe3 maOIOHBI ONMUCAHUS
KapThl, Ia0JIOHBI aHAJIM3a TUarpaMM, alirOpUTM 0(OPMIICHUS TIPE3EHTALINH.

Ota cTpaTerusi okasajgachb 0COOEHHO 3HAUMMOMW JIsl cTpeMsIMXcs ydyeHukoB. OHa He CHUXaja
ypOBeHb y4eOHOH 3aja4u, a MoMorajia yueHUKy BoiTH B He€. Hanpumep, B sxoHOMuEKe Sentence frame
«The ceiling was effective because... However... therefore overall...» momoran mepeitu oT MpocTOro
OINMCaHMs K OIIEHOYHOMY CYXJEHHWI0. B reorpaduu mabioH omucaHus KapThl MOMOTall YICHUKY HE
IIPOCTO CMOTPETh Ha KapTy, a BBIJIENIATh U3MEHEHHE, CPaBHUBATH, (hOpMYIHpPOBaTh BbIBOJA. Ha pycckom
SI3BIKE PEYEBBIE KIIMIIIE TOMOTAIN TIEPEHTH OT MepecKa3a K MHTEePIpETaInH.

2. Jigsaw / «Mo3auka»

Crparerus Jigsaw, paspabotannas DuinoroMm ApoHcoHOM [5], Oblia 0COOEHHO MPUMEHHMA K
ypOKaM pyccKOro si3blka U reorpaduu. E€ cMbIch 3akito4aeTcst B TOM, YTO KaXKAbIH Y4aCTHUK MOJTydaeT
9acTh HH(POPMAIUH, a OOIINI pe3yabTaT CTAHOBUTCS BO3MOXHBIM TOJIBKO TP OOMEHE 3TUMH YacTsIMHU.

Ha pycckoM si3bike 37eMeHTHI Jigsaw IpOosIBIISIIMCH B IepecKa3e TEKCTOB JAPYTHM MapaM, paboTe ¢
pa3sHBIMH MaTepHalaMd ¥ TIIOATOTOBKE OONMX BBIBOJAOB O POJHM HCTOPHYECKOW JWYHOCTH. Ha
reorpaduu 3Ta cTparerus ObUla yMecTHa MpH PacHpeAesIeHMH METOJOB MCCIIEAOBAaHM: OJHA IpyIina
Moria paboTaTh C OMPOCOM, Jpyras — C WHTEPBBIO, TPEThsi — C HaOJIOJEHWEM, YeTBEpTAs — C
BU3YaJIbHBIMU JAaHHBIMU. 3aTeM ydalluecss MOTJIM OOMEHMBATHCS PE3yJbTaTaMU M COOMpaTh OOLIYIO
MCCIIEIOBATEILCKYIO KAPTHHY.

3. Six Thinking Hats / «lllecTb muiin MbIIILJIEHUS»

Crparerus Six Thinking Hats DaBapma ne bono [6] Obuia 3asBieHa B reorpadUyecKux TUIaHAX
KaK CIoco0 YTOYHEHHUs JMYHOW OTBETCTBEHHOCTH M paclpeliesieHusl posiell BHyTpu rpynmbl. OHa
0CcOOEHHO TOIXOAMT TSI UCCIIEAOBATENLCKOM pabOThI, IOTOMY YTO ITOMOTAET PACCMOTPETH MPOOIEMY C
pa3HBIX CTOPOH.

B xoHTekcTe reorpadun ogHa «IUIANa» MOrJia OTBE4aTh 3a (GakThl U JaHHBIE, pyras — 3a PUCKU
Y OTPaHUYEHUS METOJ1a, TPEThsI — 3a HOBBIC UJIEH, YETBEPTAs — 3 BBIBOJBI, M1ATAsi — 32 OPTaHU3AIHIO
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mpolecca, mecTasi — 3a OLIEHKY pe3yibTaTa. Takas cTpaTerusi mo3BoJisijia u30ekaTh CUTYyalluH, Koraa
rpymmna obcyxaaer Bc€ xaoTnyHo. OHa TaxKe IMoMoraja CHJIbHBIM YY€HHKaM HE MOHOIOJH3UPOBATH
o0CyXKJeHHE, a CTPEMSIUMCS YYCHHUKAM — BBIIOIHITh KOHKPETHYIO MBICIIUTEIbHYIO (DYHKIIHIO.

4. Circle go-round

Circle go-round wucnonp3oBaiach B reorpad@uyeckux IUIaHaX Kak crmocod 3¢ GexTuBHOM
OpraHu3aly rpynmnoBoro oocyxaenus. CyTh CTpaTeruy 3aKJIF0YAETCsl B TOM, YTO KaXK/IbId yYaCTHHUK IO
OuYepeu BBICKA3bIBAET CBOIO MBIC/Ib. DTO OCOOEHHO Ba)XKHO B Kjlaccax, IJie aKTUBHBIE YYEHUKU 4acTO
3aHUMAIOT BCE MPOCTPAHCTBO OOCYKACHUSI.

B pamkax Lesson Study »Tta crparerus moryia ObIThb IOJI€3HA [UIsl PEabHOTO U3MEPEHHS
BOBJICYEHHOCTH: €CITU KKBIH YUYCHUK MPOU3HOCHUT XOTsI ObI O/IMH apryMEHT, BOIIPOC WJIM HAOIIOIEHHE,
YUUTEIb MOXET YBUIETb, KTO JEHCTBUTEIHHO BKIIOUEH B paboTy, a KTO ocTaércsa B cropoHe. OqHAKO
cTpaTterusi TpeOyeT uY€TKOro BOIpOCa M OrpaHUYEHHsS] BPEMEHH, MHade OOCYKICHHE MOXKET CTaTb
(hopMaTbHBIM.

5. Structured Academic Controversy / cTpyKTypHpOBaHHasi aKaJleMHUYeCKast TUCKYCCHS

Dta crparerusi, cBszanHas ¢ [IoBugom u Pomkepom J[xoHconamu [3], 0COOEHHO XOPOIIO
nposiBUIIach B dKOHOMHEKe. Ha ypoke mo price ceiling yueHHKH paccMaTpUBaIHd CIIOPHYIO MO3HUIIMIO:
[IEHOBOM MOTOJIOK MOBBILIAET CIIPABEATUBOCTD WU CO3/1aET O0bIle TPOOIIeM, YeM PELICHH.

Ota cTpaTterusi okaszaiach >PQEKTHBHON Uil CUIBHBIX YYCHHKOB, IOTOMY 4YTO TpeboBayia He
MIPOCTO TPABUIBLHOTO OTBETAa, a aHalU3a IOCJIEACTBUM, apryMEHTAllMd U yuéTa PasHbIX YYaCTHHUKOB
poiaKa. [Ipu 5TOM y4eHUKH CpelHEro ypOBHS TOKE BKIIIOYAIUCH aKTUBHEE, €CIIM TOJYYalId TOTOBYIO
CTPYKTYpPY: MO3ULIUI — aPTyMEHT — MPUMEp — MOCIEeICTBUE — BBIBO/I.

6. 3-2-1

Crpareruss 3-2-1 ucnonb3oBajlach Ha YpOKax pPYCCKOTo si3blka mpu pabore ¢ Tekcrom. OnHa
MOMOTaJla yYeHHKaM BBIICIUTh BaKHbIE (DAaKThI, COPMYIHPOBATH BOIPOCHI M ClHENaTh BBIBOA. E&
MPEUMYIIECTBO B TOM, YTO OHA CTPYKTYpUPYeT IMOHUMaHHE M JAeNaeT MBICIUTENbHBIN mpoIece
BUTUMBIM.

Opnako crpaterus Obula 3(PQPEKTUBHON TOJBKO MpH HamUyuu oOpasua. Eciam yueHukam He
MoKa3aTbh, Ye€M IPOCTOH BONPOC OTIMYAETCS OT INIyOOKOro, OHM MOTYT OTPaHUYMTHCS (POpManbHBIMU
Borpocamiu. [Toaromy 3-2-1 criegyeT ucnoap30BaTh BMECTE C MOJICTHMPOBAHUEM Ka4eCTBEHHOTO OTBETA.

AHam3 3PPEeKTUBHOCTH CTPaTerui

[IpoBenénHoe nccnenoBaHue Noka3aio, 4To Haubosee 3pPeKTUBHBIMU ObUIM CTPATETHH, KOTOPbIE
CO3/1aBaJIM KOHKPETHYIO CTPYKTYpPY B3anMojieiicTBus. MHbIMU clioBaMu, BaskHa Oblia He cama (popma —
napa Wi TpyIIa, a TO, HACKOJIBKO SICHO YUEHUKH MTOHIUMAJIH CBOHM POJIHM U OOIIUH pe3ynbTar.

Ha ypoxax pycckoro s3pika Haubosiee 3((eKTUBHBIMH OKa3zalMch cTpaTeruu 3-2-1, pedyeBble
OTIOpHI M paboTa ¢ TEKCTOM uepe3 pacmperneneHne GyHKkunid. OHI TOMOTAIM YY€HUKaM MEPEXOUTh OT
IPOCTOTO NMOHUMAHUS TEKCTa K MHTepHpeTauuu. [ maBHast TpyIHOCTh PYyCCKOTO 3bIKa 3aKII0Yanach He
B TOM, YyTOObl HaWTH MH(pOpPMalMIO, 2 B TOM, YTOOBl 0OBACHUTH €€ 3HaueHue. [loatomy crparerum,
nomMorarouye GopMyIHMpoBaTh MbICIIb, OKa3aJIUCh OCOOEHHO 1IEHHBIMHU.

Ha ypokax skoHoMmMuKH Haumbonee »sddextuBHbiMu ctamu Think—Pair—Share, scaffolding,
stakeholder analysis grid, structured academic controversy ¥ WrpoBble MOJCIU. 31eCh TJIaBHas
TPYAHOCTh 3aKJIOYajach B IEPEXojic OT 3HAHWSA TEPMHHA WM TpaduKa K OIEHKE ITOCIEICTBUH.
Y4eHUKU MOTJIM MOHSATh, YTO Takoe price ceiling, HO UM OBLIO ClIOKHEE OOBSCHUTH, KAK OH BIHSET HA
notpeOuTenei, mpou3BoAuTeNer n rocynapctBo. [loaTomy TabnuIbl aHATN3a, MHHA-ACO0ATHl U sentence
frames paGoTtanu 0coOEHHO pe3yIbTaTUBHO.

Ha ypokax reorpaduu nHambonee sdpdexruBubiMu ctanm Six Thinking Hats, Circle go-round,
CaMOOLIEHMBaHME U paboTa C HCCIIENOBAaTENbCKUMHU I1a0JIOHaMU. 37ech TJIaBHas TPYAHOCTb
3aKII0Yaiach B OpTaHU3aIlMHM HCCIIEOBATENBCKOTO TpoIlecca: BHIOpAaTh METOJ, coOpaTh IaHHBIE,
00paboTaTh UX U MPEACTaBUTH pe3ynbTaT. [loaToMy HanboNbIIYIO0 O3y JAaBAIU CTPATETHH, KOTOPbIE
CTPYKTYPHUPOBAJIH TPYIIIOBYIO PadOTy U paclpeAessuid OTBETCTBEHHOCTb.

Menee >pPeKTUBHBIMH OKa3alUCh CTPATETHH, KOTOpble MpUMEHsUIMCh (opmanbHo. Hampumep,
rpymnmoBas paborta 0e3 poJjieil He Bcerja MPUBOJWIA K COTPYAHHUYECTBY. TBOpUECKHI MPOAYKT 0O€3
KpUTEPHEB MOI' OTBJEKaTb OT cojepkaHus. Bugeo 06e3 3amanus Ha ¢ukcanuio uHbopMaLun
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CTaHOBHJIOCH MAaCCHUBHBIM IPOCMOTpoM. OOIMEe MHCTPYKLUHU THUMNA «OOCYIAUTE», «CIETAWTEe BBIBOIY,
«paboTaiiTe BMeCTe» He MOMOT AN YUeHHKaM, KOTOPBIM HY>KeH ObLT KOHKPETHBIN cI1oco0 JeicTBuSI.

I'pynnupoBanue ydyammxcsi: CMelIaHHbIE TPYIIbI H TPYNIIbI OIHOTO YPOBHS

OnnuM u3 Hambosee BaXHBIX BHIBOJAOB HCCIIEIOBaHMS CTAJ0 HAOJIOJCHHE 32 COCTaBOM Map H
rpyni. Ha HayaneHOM 3Tane npeanosaraioch, yTo Haubosee 3ppekTuBHOM OyeT cMelaHHas MOJIeNb,
IJI€ CUJIbHBIM YYEHHMK IIOMOTaeT CTPEMSIIEMYCS YYEHHUKY. Takas MOJENb JEHCTBUTENBHO HMEET
IIPEUMYIIECTBA: OHA II03BOJISICT OPraHU30BaTh B3aMMOIIOMOIb, YCKOPSIET BBINOJIHEHHE 3aJaHus U
CO311a€T yCIOBHsA IJIs peer support.

OpnHako HaOIIOAECHUE MMOKa3aJlo, YTO CMELIAHHAs MOJENb HE BCeria 00ecleuMBaeT pealibHYIo
BOBJIEUEHHOCTh. B HEKOTOPBIX ClIydasiX CUIbHBIA YUEHUK BBINOJIHSUI OCHOBHYIO YacTh 3a/laHusl, YUEHUK
CPEAHEro YpPOBHS COINIALIAICS C NPEAJOXKEHHBIM OTBETOM, a CTPEMSIIUIICS YYEHMK OCTaBajcsi B
no3unuu Habmromartens. dopmanbHO rpymnma paboTana BMECTe, HO WHTEIUIEKTYaJbHBIA BKJIA
pacripeiessics HepaBHOMEPHO.

Bosee nnTepecHslil pe3yabpTaT ObLI MOJTYYEH NMPH padoTe YISHUKOB OJHOTO ypoBHA: A — ¢ A, B
— ¢ B, C— ¢ C. Takas opranusanus oka3anach 3QpQpeKTUBHOH 110 HECKOJIBKUM IPUYHUHAM.

Jlia yuyeHukoB Tuna A paboTta ¢ paBHBIMHU NAapTHEPAMHU CO3/laBaja MHTEJUIEKTYaJIbHBINA BBI3OB.
OnHM He IPOCTO OOBSICHSAIN MaTepua JpyTruM, a CIIOPUIIM, CPABHUBAIM aPTyMEHTBI, YTOUHSIIM MTO3ULUH
1 BBIXO/MJIM Ha OoJiee riIyOOKHUil ypOBEHb aHAIN3A.

Jlns yueHMKOB Tuna B paboTa ¢ yueHuKaMH CXO0Kero ypoBHS CHHM’KaJla 3aBUCUMOCTb OT CHIJIBHOTO
naptHépa. OHM yamle Opajiu HWHULUATUBY, NpEeAJarajd WJIEU W BBIIOJIHSIM CBOK 4YacTb 3aJaHMs
CaMOCTOSITEIILHO.

Jia yuenukoB tumna C, TO €CTh CTPEMSIILUXCS YYEHUKOB, padoTa ¢ mapTHEPAMH CXOXKETO YPOBHS
CHWKaJIa TPEBOKHOCTh. OHU He OOsAIMCh OIIMOUTHCS, 3aJaBajid OOJIbLIE BONPOCOB M IOCTEIEHHO
BKJIIOUAJIKMCh B 3a/1aHN€, OCOOEHHO €CJIH MOIYy4aly ONOPbI, A0JIOHBI U YETKUE HHCTPYKIUU.

Takum 00pa3om, MccileJOBaHUE MOKA3aj0, YTO HENb3s CUMTATh OJHY MOJENb TPYNIHPOBAHUSA
yHUBepcaibHO Jyumied. Ha sTame oObsCHEHUS M NEpPBUYHOM MOAJEPKKH MOTYT OBITh MOJIE3HBI
CMeIllaHHble mapbl U rpynmnbl. Ha 3tane camMocTosTenbHOM NPAaKTHKHU, 00CYXIeHUS U (HOPMUPOBAHUS
YBEPEHHOCTH 3(PPEKTUBHBIMU MOTYT OBbITh Maphl U TPYMIbLI 0JJHOTO ypoBHs. CienoBarenbHo, HanboIee
MPOAYKTUBHOU SIBIIsieTCSl TMOKas MoJiedb TPYNIUPOBaHUSA, TI€ COCTaB MHap U TPYII MEHSETCs B
3aBHCHMOCTH OT LI€JIN 3aJaHusl.

3aki0ueHne

Mexnpenmernblii npoekt Lesson Study B 9A knacce mokaszan, uto auddepeHunanus mo
MIPOLIECCY U YPOBHIO MOAJEPKKU sBIsETCS 3()(PEKTUBHBIM UHCTPYMEHTOM IOBBIIIEHUSI BOBICYEHHOCTH
U coTpyaHHuYecTBa yyamuxcs. OnHako e€ 3(p(peKTHBHOCTh 3aBUCUT HE OT KOJIMYECTBA CTPATEruid, a oT
TOYHOCTH UX MPUMEHEHHUSI.

Ha pycckoMm si3pike Hanbojiee 3HaUMMBIMU CTaJIM CTPATErHH, IOMOTaloNUe yYeHUKaM paboTaTh C
TEKCTOM, HWHTEpPIPETHPOBATh CMBICA U BbIpakaTh Mo3uluioo. Ha 5KOHOMUKE pe3ynbTaTHBHBIMHU
OKa3aJMCh CTpAaTEeTUH, HANpaBICHHBIE HA aHAJIM3 MOJENEH, NOCIeACTBMM M aprymeHranuu. Ha
reorpadgur HauOOJIBIIYIO TOJIb3Y MPHUHECIN CTPATETUH, CTPYKTYPHUPYIOIIME HCCIEI0BATEIbCKYIO
paborty, pacripeesneHue pojeit, 00paboTKy JaHHBIX U MPE3ECHTALUIO PE3YJIbTAaTOB.

I'maBHBIN pe3ynbTaT MCCIEAOBAHUS 3aKII0OUAaeTCs B TOM, 4TO 3dexTuBHas nuddepenumanus —
9TO HE YNPOILIEHUE 3aJaHMs Ul CTPEMSIIMXCS YYEHUKOB M HE JIONOJIHUTENbHAs Harpyska Ui
CIWIIBHBIX. JTO TNpoAyMaHHas opraHu3anus yd4eOHOro Impouecca, IpU KOTOPOW pa3HblE YUYEHUKH
MOJTy4aroT pa3Hble MapIIPYTHl MOAAEPKKH, HO pabOTarOT Haj 001Iel 3HaYMMOii 3a1aueil.

Oco0eHHO Ba)XKHBIM CTaJI0 HAOIIOAEHHE, YTO paboTa YUEHUKOB OJTHOTO YPOBHSI MOKET MOBBILIATD
BOBJICYEHHOCTh M CAMOCTOSATENLHOCTE. [103TOMY B JanbHEHIeM 1eecoo0pa3Ho UCIOIb30BaTh THOKOE
IpyNIUPOBAaHUE: MHOTAA OOBEIUHATH YYEHUKOB PA3HOTO YPOBHS JJIsl HOJJEPKKHU, a WHOTAa —
YUYEHUKOB OJHOI'O YPOBHSI JJI1 Pa3BUTHUS YBEPEHHOCTH, CAMOCTOSITEJIBHOTO MBIIIJIEHUS U PaBHOTO
y4acTHsL.

Crnucok nuTeparypsi;
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3AMECTUTEJIbHASI IOYEYHAS TEPAIIUSA - TOKA3AHWUSA 1 METO/IbI B
COBPEMEHHOM NHTEHCUBHOM TEPAIIUU

Koorcaxmemoes Anu Hypoamuiposuu

0.M.H. npogheccop kagheOpvl anecmesuono2uu u peanumamonoauu Ne2
Kaszaxcrkuit nayuonanvrwviti meouyunckuti ynusepcumem um. C. JI. Acghenousposa
Kaxkunoex Akwonnan

Peszuoenm xageopwr anecmesuonocuu u peanumamonouu Ne2

Kazaxckui nayuonanohviti meouyunckuu yrusepcumem um. C. J]. Acghenousiposa
Hcnam Anoapxan

Pe3zuoenm kageopwr anecmesuonocuu u peanumamonoauu Ne2

Kasaxckuii nayuonanvnwiti meouyunckuil ynusepcumem um. C. J]. Acghenousposa

AHHOTaLUA:

3amectutenbHas nodeyHas tepanus (3[IT) urpaer kimouyeByr poiib B JICUCHHH MAlMEHTOB C
octpsiM noBpexaeHueM nouek (OIIIl) B ycrnoBusx otraeneHuil nHTeHCUBHOW Tepanuu. HecMmoTps Ha
IIMPOKOE TPUMEHEHHUE, Ka4eCTBO JOKa3aTelbHON Oa3pl mo wucnonb3oBaHuio 3IIT B KpuTHUECKHX
COCTOSIHMSIX OCTa€TCs OTrpPaHMYCHHBIM. Pe3ynbTarTbl KPYHHBIX PaHIOMHU3UPOBAHHBIX HMCCIEIOBAHUMN
MOCJICAHUX JIET TMOCTABHJIM IOJ COMHEHHE YCTOSBIIUECS MOAXOIbI K BBIOOPY BPEMEHHM Havala W
ONTUMAJIbHOW CTPATErvu TEpPaIUH.

Ha ceronusuinuii 1eHb OTCYTCTBYET €IMHBII KOHCEHCYC OTHOCHTENIHHO BbiOOpa pexuma 31T —
HEIMPEPBIBHOTO, MHTEPMUTTHPYIOLIETO WKW MPOMJIEHHOIO — a TAKXKE ONTHUMAIbHBIX IapaMeTpoOB
JO3UPOBaHUSl. XOTS Ppa3NWYHbIE METOJbI AOMONHSAIOT JAPYr Apyra, yOEeIUTENbHBIX JI0Ka3aTeIbCTB
MIPEBOCXO/ICTBA KAKOTO-TMO0 U3 HUX MO MOKA3aTeIsIM BEDKUBAEMOCTH MU COXPAHEHUS PYHKIIMU MTOYEK
HE ITOJIy4YEHO.

Cospemennbie panpomusupoBanabie uccnenoBanus (IDEAL-ICU, AKIKI, ELAIN, STARRT-
AKI) neMOHCTpHpPYIOT HEOJHO3HAYHbIE PEe3yJbTaThl B OTHOUICHWU TMPEUMYIIECTB pPaHHEro Hadayia
Tepanuu.

Ienp manHoro o030pa — omnucars, 3¢dexkruBHOoCcTh Mcnionb3oBanus 31T npu octpoil moueuHoit
HEJIOCTAaTOYHOCTH, SBIIAIONICHCS 4acThiM cocTtositHueM B OPUT u accoummpoBaHHON € BBICOKOM
CMEpPTHOCThIO. OJJHAKO HMX BIMSHUE Ha JIOJTOCPOYHBIE MCXOIbl OCTAETCA MPEIMETOM JucKyccuil. B
o030pe paccMaTpHUBAIOTCS: aHAIM3 AaKTYalIbHBIX KIMHHUYECKUX PEKOMEHIalui, BBIOOp MeToqa,
AKCTpPEeHHbIE ToKa3zaHus, omnpeneneHus metonoB 3IIT, nasznauenume H3IIIT, ckopocTh KpoBOTOKa M
pacTBOPBI, OCJIOXKHEHHUS, CTPATETHMH AaHTHUKOATYJSAIMH, MNPOPUIAKTHKA TPOMOO30B, HAKOIIJICHUE
IUTpaTa, NpoTUBONOKa3aHus. KiiloueBble Cj10Ba: MHTEHCUBHAS TEpamuvs, 3aMECTUTEIbHAs MOYEeUHAs
Tepanus, OCTpOe NOBPEKIACHNE IToUeK, HenpepbiBHasA 11T, runepkanuemus.

BBenenne: Octpoe nopexaenue nmouek (OINIT) ocraércs oqHoI U3 HanOOEe YACTHIX U THKETBIX
MaToJIOTUH Y MAIlMEHTOB OTAECICHUI UHTEHCUBHOM TEparnuu, CyIIECTBEHHO BIIMSISI Ha IPOTHO3, YaCTOTY
OCJIO)KHEHUH U JIeTadbHOCTh. McTopruuecku nepenoMHbiM MoMeHTOM B sieuenuu OIIII crano ycnemnoe
npoBeneHue auanusa Bunsreasmom Kondom B 1946 romy, 4To mo3BOIUIO CHU3UTH CMEPTHOCTH TTOUYTH
Ha 50% u chopMHUPOBATIO OCHOBY COBpEMEHHON moueuHo-3amectutensHol Tepanuu (I13T). C Tex mop
nposenenne [I3T y manmentoB ¢ OIIIl mpu3HaHO HEOTHEMIIEMBIM KOMIIOHEHTOM HMHTEHCHUBHOMN
Tepanuy, OJHAKO J0 HACTOSLIErO0 BPEMEHHM COXPAHSIOTCS JMCKYCCHM OTHOCHUTEIBHO ONTHUMAJIbHBIX
CPOKOB Hauaja, BbIOOpa METO/a U JO3UPOBKU 3aMECTUTEILHOMN Tepanuu.
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CoBpeMeHHbIE UCCIIEIOBAHUS TTOKA3aJH, YTO Y YaCTHU MAIMEeHTOB, y KOTOpbIX Hadano I13T Gbuio
OTJIOKEHO, HEPEIKO HAOII0IaeTCsl CaMOCTOSITEIbHOE BOCCTAHOBJICHHE (DYHKIIMH MOYEK 0e3 MpOBEICHHUs
3aMmectuTenbHON Tepanuu. C npyroil cropoHsl, cama npouenypa I13T MoxkeT npuBoAUTH K pa3BUTHIO
OCJIO)KHEHUH — TpoMO03y, HHPEKIHUSIM, KPOBOTEUECHHUSIM, TUTIOTCH3UH, a TaKKe OMOHECOBMECTUMOCTHU
MeMOpaH, YTO MOTEHLUAIBHO yCYTyOJIseT MOBPEXKICHUE MOYEK U APYTUX KU3HEHHO BAXKHBIX OPTaHOB.
Pe3ynbraTthl MeTaaHaM30B MOKa3bIBAIOT, YTO Oojiee BbicOokas MHTeHcUBHOCTH [I3T Moker 3amenssTh
BocctraHoBjeHue GyHkuuu moyek [1]. Ilo manHeiM Vanmassenhove M CoaBT., camMa Tepamus MOXKET
BBICTYIIATh KaK «BTOPOU yJap», MpensATCTBYONMNA BoccTaHoBIeHUI0 rtocie OIIII[2].

Psn uccnemoBanmii ObUT MOCBAMIEH W3YyYEHHUIO BIMsHUA cpokoB Hadana 31T Ha KIMHUYECKHE
ucxonsl y nanueHtoB ¢ OIIH B oTaeneHusx MHTEHCUBHOM Tepanuu. TeM He MEHee, OJHO3HAaYHbIX
BBIBOJIOB OTHOCHUTEJIBHO TOr0, ClIOcOOCTBYeT i paHHee Hauyano 3IIT ymyunieHuro BBDKUBAEMOCTU U
BOCCTAHOBJICHUIO (DYHKIIMH TIOYEK, HE ToTyueHo [3—8].

CHoXKHOCTh COTOCTABJICHUS PE3Y/IbTATOB PA3UYHBIX HCCIEIOBAHUN OOYCIOBIIEHA OTCYTCTBUEM
€IMHBIX KPUTEPHEB HJIsl ONpeAeNieHUs MOHATUN «paHHEe» U «IO3JHee» Hauano Tepanuud. Hambonee
yacto Bpems Havana 3IIT omnpenensioch Ha OCHOBaHMM YPOBHSA CBIBOPOTOYHOTO KpEaTMHUHA,
MOYEBUHBI, 00bEMa MOUYHU U BpeMeHH oT noctyruienus B OUT 1o Hauana nmpoueayps.

Ha ceropHamHuii neHb TpU paHIOMH3UPOBAHHBIX KOHTposiupyeMbix wuccienoanus (PKI)
HanpsIMyl0 OLEHUBaIM BiusHUEe cpokoB Hayana 3IIT Ha cmeprHocTh mnanumentoB c¢ OIIH. B
uccnenoBannu Bourman u coaBt. 106 manmeHTOB OBUTM paHAOMH3UPOBAHBI B TPU TPYIIIBL: paHHEE
BbICOKOOOBEMHOE reMmoduibTpanmonHoe Jjeuenne (HVHF), pannee HHM3k000bEMHOE U TMO31HEE
HU3K000BEMHOE [3]. PanHee Hauaso ompenensuioch Kak B TeueHue 12 4acoB mocie pa3BUTHS OJIUTYPHH
(moueBbigenenrne <30 mul/4 B TedeHHE >6 4 WK KIUPEHC KpeaTuHuHa <20 MII/MUH), TOT/Ia KaK MO37Hee
HA4yaJl0 OCHOBBIBAJIOCh HAa HaJWyuM Kiaccuueckux nokasaHuil k 3I[IT. CymiecTBeHHBIX pa3nuuuil B
CMEPTHOCTH U 3aBUCHUMOCTH OT AMAIHM3a MEX]y I'PYyIIaMH BBISBICHO HE ObLIO.

B npyrom nccnenoBanuu, NpoBeIEHHOM B SIIOHUM, OLIEHUBAJIOCh BiIUsHUE cpoKoB Havana 3IIT y
nanuentoB ¢ OITH nmocne kapauoxupyprudeckux onepauuii [4]. Pannee Hauano Tepanuu (pu auypese
<30 mu1/u B Te4yeHHE 3 Y) JOCTOBEPHO YJIYUIIalIO BBIKHBAEMOCTh IO CPAaBHEHHIO CO CTaHIApPTHOM
ctparerueit (quype3 <20 mi/4 B Teuerue 2 4), p < 0,01. ABTOpHI cenanu BBIBO, UTO MIPH OMPEACIICHUN
cpokoB Havana 31T mocne oneparuii Ha cep/iie NPUOPUTET CIIETYET OT/IaBaTh OI[EHKE 00beMa MOYH, a
HE YPOBHIO KPEATHHUHA.

B uccneposannun HEROICS 224 namuenTta ¢ TSXKENBIM IIOKOM MOCHE KapAUOXUPYPTUYECKUX
BMEIIATENHCTB OBLITN paHgoMu3upoBanbl Ha paHHio 3I1T ¢ ucnonszoBannem HVHF unu otcpouennoe
Hayano crapaaptHo CVVHDF [8]. Kputepum OTCpOYeHHOro Hauyaja BKJIKOYAIM KpPEeaTHHHUH >354
MKMOJIb/JI, TPEXKpPATHOE MOBBIIIEHNE OT UCXOAHOTO YPOBHS, CHMXeHHe auype3a <0,3 mu/kr/4 3a 24 4,
MOYEBHUHY >36 MMOJIb/J WIN HAIWYUE KU3ZHEYrpoxkKaromien runepkainiemMud. 30-1HeBHas CMEPTHOCTDh B
obeux rpymnmax coctaBmia 36 % (p = 1,00), pazmuumii B 60- 1 90-1HEBHOW CMEPTHOCTH TaKXXe HE
Ha0J110/1a710Ch.

B psne oOcepBallMOHHBIX HCCIEIOBAaHMNA TaKKe OIIEHHWBANACh B3aMMOCBS3b MEXIY CpPOKaMH
Hayana 3IIT u knmHuM4eckumu ncxogamu. KpynHeiniee NpocrneKTMBHOE KOTOPTHOE HCCIENIO0BaHUE,
BKJIIOYAIOIIEE MAMEHTOB U3 54 OT/eNeHNI MHTEHCUBHOM Tepalnuu B 23 CTpaHax, M0Ka3aJlo, 4YTO CPOKHU
Havana 3IIT moryr BiusaTe Ha ucxoasl npu Tspkénoit OIIH [6]. Ilpu crparudukanmu mno ypoBHIO
KpeaTuHHHa no3aHee Havano 3IIT accomuupoBanock ¢ Oosiee HU3KOW CMEPTHOCTHIO, TOT/Ia Kak MpHU
cTpatudukanuu o BpemMeHH OT noctyruieHus B OUT no Hawanma Tepanuu — HA0OOpOT, MO3IHEE
HayaJo MPUBOAUIIO K OoJiee BbICOKOM cMepTHOCTH (72,8 % mpoTtus 58,9 %, p < 0,001).
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Cuctematnueckuii 0030p U MeTaaHAIU3 IMPOJIEMOHCTPUPOBAIN NOTECHIMAIBHYIO MOJIb3Y PAHHETO
navana 31T ansa BepkuBaemoctu nanueHToB ¢ OITH [9]. OqHako BBEIBOJBI OBLIIM OCHOBAaHBI Ha aHAIHM3E
mumb 1ByX PKM ¢ BBICOKON CTENEHBIO T'€TEPOr€HHOCTH, 4YTO IIOJYEPKUBAET HEOOXOIUMOCThH
JAJIbHENIINX KaYECTBEHHBIX KIMHUYECKUX UCCIIEI0BAaHUM.

Uchino u coart. IlpoananusupoBanm 529 mnanueHToB, nepexuBmux HadanbHylo CRRT, u
paznenwiv WX Ha JaBe Trpynnsl: ycremHo oriaydéHHble oT 3IIT (n = 313) W manmueHThl, KOTOPBIM
notpedoBanoch Bo3zoOHoBieHHe 3IIT B Teuenme 7 muedt (n = 216) [8]. IlepBas rpynma umena
JIOCTOBEPHO 00Jiee HU3KYI0 CMEPTHOCTh M JIy4llIMe MOKa3aTelu AUype3a, KpeaTHHUHA U MOYeBUHBL. B
MHOTO(AKTOPHOM aHanu3e Hauboyiiee B3HAYUMBIM IPOTHOCTUYECKHM  (DAKTOPOM  YCIIEUTHOTO
npekpamieHus Tepanuu okazaics quypes (OP 1,078 na kaxxasie 100 mMi/cyTkn).

Wu u coaBT. BeisiBunu ¢akTopsl prcKa MOBTOPHOTO Haudana auanu3a y 94 manueHToB mocie
KpynHbIX omnepauuii [11]. He3aBHCHMBIMEH HpPOTHOCTUYECKMMHU (DaKTOpAaMH OKAa3aJUCh: JJIMTEIbHAs
3IIT, Beicokuii 6amn SOFA, onurypus (<100 mi 3a 8 1) u Bo3pacT >65 ner.

B MHOroueHTpoBOM peTpoCneKTUBHOM uccienoBannu Kawarazaki u coaBT. AHaIM3upOBalu
MPEIUKTOPbl paHHEro BoccTaHoOBIeHUs GyHKIMHM movek (B TeueHue 48 u mocne Havyama CRRT) y
nauueHtoB ¢ OIIH [12]. CymiecTBEHHBIMH NPEIUKTOPAMU BOCCTAHOBJIEHUS OKA3alHMCh: YPOBEHb
nuypesa, Bpemsi oT nocrymienus no Havana 3IIT u 6amnm SOFA (p < 0,001; p = 0,02; p = 0,007
COOTBETCTBEHHO).

Mean uccneqoBanus:

[Ipoananu3upoBaTh U CHCTEMaTU3UPOBATh COBPEMEHHbBIE IIPE/ICTABICHMsI KacaTEJbHO BbIOOpA
3IT g neyeHus: MAMEHTOB B OTACNICHUSX MHTEHCUBHOM Tepamuu. BeiienauTh mydiine METOObl U
COBpEMEHHBIE MHUPOBBIC MPAKTUKU Ui  S(PPEKTUBHOTO JIEYCHHS] M TOBBICUTH OCBEIOMIIEHHOCTDH
CIELIMAJIUCTOB.

Marepuajbl 4 METOABI:

WHuTepnpeTupoBaHHble [JaHHbIE, CTaTbU 110 KIJIIOYEBBIM CJIOBaM (MHTEHCHBHAs Tepamwus,
3amectutenbHass modeuHas Ttepanusa (3IIT), ocrtpoe mnospexnenue mnouek (OIIIl), HempepwiBHas
3aMmectutenbHas nouyeyHas tepanus (H3IIT), runepkanuemusi) B cneayroumx 0azax naHHsix: PubMed,
eLibrary. OCHOBHBIMH KpPUTEPUSMHU BKJIIOYEHMSI SIBIISUIMCH: CBOOOJHBIM JIOCTYH K IOJHOMY
COJIEp’)KaHUIO MYyOJIMKAIMi, COOTBETCTBUE TEMaTHKE 0030pa KacaTelbHO 3aMECTUTENIbHOM MOYEUHOU
Tepanuu. [l omMcaHUs CTpaTeruy MOMCKA MCIOJIb30BaHbl PEKOMEHIALMU ISl CUCTEMAaTHYECKUX
0030poB u MeraaHanu3oB Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA).

AKTyaJIbHO€ NpeJcTaBJIeHHe 0 npodieme:

[Ipumeprno y 50% mnamuentoB B OPUT paszsuBaercs OIIIL, u 13,5% wu3 Hux Tpebyercs
npoBeaeHue 3amecturenbHoi noueynoit tepanuu (31T, RRT) [13]. Henpepsiuas 3IIT (H3IIT, CRRT)
O0COOCHHO TOJIE3HAa y FeMOJUHAMUYECKH HECTaOMJIbHBIX MallMEeHTOB, OOJeryas MpoBEACHHUE TUaN3a,
KOPPEKIHMIO BOJHO-3JIEKTPOJIUTHBIX HapylmeHud u d¢¢dekTuBHa A OOJBHBIX, IOJIYYarOIIUX
Bazomnpeccopsl [14].

Ocnosuble Metoas! 3IIT, npuMeHsaeMble ceroaHs:

7. Unarepmuttupyroumii remoauanus (I'J[, HD)

8. Ilepuroneanbusiii quanus (1171, PD)

9. Memtennslit Manoi 3QpPeKTHBHOCTH exeaHeBHBIN quanu3 (SLED)
10. HenpepriBabie metozs! 31T (CRRT)

11. T'emoguanu3z (HD)
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Nutepmuttupyronuit ['J] moaxoaut s TeMOAMHAMHYECKH CTa0WIBHBIX MAIIMEHTOB, TIPU 3TOM B
kayectBe Oydepa wucmonb3yercs Oukapbonar. Merox TpeOyer KBaIM(UIMPOBAHHOIO IEPCOHANIA,
CHEIMATM3UPOBAHHOTO 000PYIOBAHUS M TIPABHIILHOTO COCYAUCTOTO Aoctyna. OH IpeanouTUTeNeH IS
OBICTPON DNMMHWHAIIMA PACTBOPEHHBIX BEIIECTB, JKUAKOCTH W TOKCUHOB. COBEpPIICHCTBOBAHHE
anmapatoB ['JI ¥ HOCTYHOCTH OOOPYIOBaHUS COOTBETCTBYIOIIMX Pa3MEpPOB SBISIOTCS BaKHBIMU
MIPEUMYILECTBAMM .

Kunernueckue nokasarenu:

e Crenenb cHmwkeHus MmoueBuHbI (URR):

URR = (Upre — Upost / Upre) x 100.
Mununmanbaoe 3Hayeaue URR nomkaOo Ob1TE 65—70%.

e Kt/V: nokazarenb aieKBaTHOCTU AUAIH3A.

0 K — KJIMpeHc MOYEBHHBI JUATU3ATOPOM (MJI/MHH)

o t— Bpems auanu3a (MUH)

o V — 00BéM pacnpeneneHruss MOYCBHUHBI

e Jlnsa anexBatHoro ']l Kt/V nomxen O0biTh >1.4. [l CRRT sT0oT moka3arens He
npumensiercs|16].

2. lleputoneansubiii nuanus (PD)

[1/] ouunmaer KpoBb OT TOKCHYHBIX BEIIECTB U yIaJsieT U30BITOK JKUJIKOCTH, UCIIOJIb3YS OPIOIINHY
MalMeHTa Kak Juaau3Hyto MemOpany. CrienuaibHbIe PACTBOPHI BBOSTCS B OPIOIIHYIO MOJOCTh Yepe3
ITIOCTOSIHHBIA CHJIMKOHOBBIN KaTeTep, YCTAHOBJICHHBIN PU MaJIOW XUPYPrUYECKOU OIlepanuu.

[Ipenmymecrsa I1/1:

He tpebyer cocynucroro nocrymna

[TpocT B ocBOeHUH, HE TPeOyeT CHEeHalIbHON MOArOTOBKU

XOpo1110 NePeHOCUTCA FeMOTMHAMUYECKU

He BbI3BIBaET AMATM3HON TUIIOTOHUU M CHHIPOMA OBICTPOIl KOPPEKITUH MOYEBUHBI

He tpebyer anTHKOATYIAIINN

OKOHOMUYHBIN U HE HYKJAeTCs B CII0KHOM 000py/10BaHUN
Orpannuenus [1/1;
e HenocrarouHas CKOpPOCTh yAaJleHUs Kajusl, TOKCHHOB U METa0O0JIMTOB (HaIlpuMep, aMMHaKa)
e Hannuue BEHTPUKYJIONEPUTOHEATBHOIO ITYHTa — OTHOCUTENBHOE MPOTUBOMNOKa3aHue [17]
12. Menanennsiii Masioit 3¢ GeKTUBHOCTH exeaHeBHbIH quamu3 (SLED)

SLED — 10 «rubpumnas» Tepamnus, codeTaroas 3JeMEeHThl HHTEPMHUTTUPYIOLIETO TUanu3a U
H3IIT [18]. Ceancst SLED npnsitcst 612 yacoB, ckopocTh KpoBoToka coctaiseT 100-300 mu/mun. s
IUanv3aTta  UCIOJIb3YeTCs BOJOMPOBOAHAs Bojaa ¢ (uiabTpanued WIM CTepWIbHAsS BOJa C
ANEKTPOJIUTAMHU.

[IpeumymecrBa SLED:
CHmkeHHas TOTPeOHOCTh B aHTHUKOATYJIISIIUN
[TarueHT cBOOOIEH OONBIITYIO YACTh JAHS
Jlyuiie nepeHoCcUTCs reMoAMHAMUYECKU
Hwuxe croumocts no cpaBuenuto ¢ CRRT
He tpeGyer aHTHKOAryIsIHTOB
Henocrarku SLED:
o Menee 3 peKTUBEH NMpH THKENON HILIEMUYECKO O0JIe3HU cepiia
o MoskeT ObITh HEEPEHOCHM Y KpaiiHe HeCTaOUIIbHBIX NAllIeHTOB
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e Her pasmuumii B cmeprHoctH Mexay meromamu 3IIT — mpeumymiectBa merona Ooiiblie
CBsI3aHBI C KOM()OPTOM U CTOMMOCTHIO [ 19]
13. Onucanue H3IIT (CRRT) u e€ meTonoB

V¥ namuenTtoB ¢ OIIII (AKI) nauano npoeaenust H3IIT (CRRT) umeer kiroueBoe 3HaAUCHHUE IS
MPEAOTBPALICHUSI YPEMUHM W BHE3AIIHOM CMEPTH, CBSA3aHHOM C MOYEYHOM HEIOCTATOYHOCTBIO. XOTS
IpeJiroiaraeTcs, YTo Bpems Hauania, Bbioop meroaa u 1o3upoka CRRT MoryT BiusTh Ha KIMHUYECKUE
UCXOJbl, OCOOCHHO Ha BBDKHUBAEMOCTb, UCCIIEIOBaHMM 10 3T0il Teme Maino. [lostomy pons CRRT B
Benenun OIIIT ocraéres npeamerom oocyxaenunii [20].

I[Mpn wawane H3IIT HeoOxomumo coOmromate ompenenéHHble dTambl. CHayana BBIOUPAIOT
noaxoasumii anmapar g CRRT, 3atem — Hanbosee onTUMaIbHBIA METOJ] TPOBEACHUS TEPANUU IS
KOHKpETHOro manueHTa. Jlamee moaOHMparoTcsi COOTBETCTBYIOIIMH KaTeTep W MOAXOMAUMNA (UIBTP.
Taxke MOMKHBI OBITH OINpPENEICHBl CKOPOCTh KpOBOTOKa W yibTpaduibrpammu [21]. Beibop u
KOPPEKTUPOBKA CKOPOCTHU MOJAauy JMajan3aTa WM 3aMECTUTEJIBHOIO pacTBOpA SIBJISIOTCS KPUTUYECKU
BOXHBIMU MOMEHTaMH, a YOpPaBIEHUE aHTUKOATYJIAIHEeH HEoOXOAMMO [UIsl MPeIOTBPALICHUS
TpoMOooOpazoBanua. B 3axmouenune, CRRT mpu OIIIl s>¢dexTtuBHO mpeaoTBpamiaeT ypemuro u
BHE3aMHYI cMepThb. OaHAKO YETKHE PEKOMEHAALMH OTHOCHUTEJIBHO ONTHUMAJIbHOTO BPEMEHHM Hayalia
CRRT oTcyrcTBYIOT, U HeoOXOoauMmbl nanbHeimue uccuenoBanus [21]. DddextuBnocts 3IIT y
NAIlMEHTOB C TSOKETBIM METa0OJMUYECKUM  alMI030M, BBI3BAHHBIM JIAKTATAI[MI030M, OCTaETCs
JTUCKYCCHUOHHOM, TOCKOJIBbKY CKOpOCTh KimpeHca npu 3I1T 3HauuTenbHO HMXKE CKOPOCTH 3HJIOT€HHOTO
obpaszoBanus yaktara [22]. Hecmotps Ha 1O, uro 3IIT 9yacTo MCHoONb3yeTcsl Kak IOICPKHBAIOIICEe
JIEYEHWEe U KaK MOCT K OKOHYATEJIbHOMY YCTPAaHEHHUIO IPUYMHBI JIAKTaTallM]103a, J0Ka3aTeNbCTB
CHIDKEHUS CMEPTHOCTH Majo. MckiroyeHwe — JakTaTalia03, CBS3aHHBIM ¢ MeThOPMUHOM, MpHU
kotopoM 3IIT cnocoOHa 3¢ ¢eKkTuBHO YCTpaHUTh NpUUMHY. [lanMeHThl, y KOTOpbIX HaOmoxaercs
OJIUTYPHS WIIK COXPAHSIETCS MOJIOKUTEIbHBIN BOIHBINA OanaHc, HECMOTPSl HA MPUMEHEHHE BBICOKUX 103
METIEBBIX TUYPETUKOB (4acTO B KOMOMHAIIMU C THA3UJAHBIMU WM THA3UA0NOJOOHBIMU JUYPETUKAMHU ),
O0COOEHHO €CJI MOBBILIAETCS MOTPEOHOCTH B KUCJIOPOAE, MOTYT MOJIYUYHUTh MOJIb3Y OT MJIAHOBOTO Havyaa
3IIT. D10 MoXkeT moMoub H30€kaTh HEOOXOAMMOCTH HMHTYOALIMM W TPOBENEHHUS HCKYCCTBEHHOMN
BEHTHJISALINM JIETKUX [23].

IMoka3anusi nuist HeoT10:kHOT0 Havana 3I1T npu OINII [24-26]

Kpurtepuu, Tpedytomue cpounoro Havana 31T y nauuentos ¢ OIIII, yacTo BKIHOYAIOT:

e Jleperpysky JKHIKOCTbIO, PE3UCTEHTHYIO K JHYPETUYECKOU TEpaIuu
o TspKEMyI0 TMNepKalueMuo (Kaaui miaasmsl >6,5 MOKB/JT) WK OBICTPO HapacTaroIUil YPOBEHb
KaJlus

[Ipu3Haku ypemuM, Takue Kak IMEepHKapIuT, 3HUedanonatus Wid HEOObICHUMOE YXYAILICHHE
KOTHUTHUBHBIX (PYHKIIHH.

Tsox€nplii MeTaboMuUecKuil alu103, He MOAAoLINIicS MeuKaMeHTo3HoH koppekuuu (pH < 7,1);
onHako 3 dexruBHOCTH 31T MpH MakTaTanu03€e 0CTaéTC HEOMPEACIEHHOM.

OTtpaBneHust aJIKOrOJSIMU M JIEKapCTBaMHM, MOJAJAIOUINECS SKCTPAKOPIIOPATBLHOMY yIaleHHUI0. Y
NAIMEHTOB ¢ UCXOAHBIM XPOHUYECKUM 3a00JIeBaHUEM Mo4Yek HeoOxonaumocTh B Havane 31T 3aBucur ot
CTETIEHU CHUKEHUS HCXOJHON CKOPOCTH KiIyOouKkoBoi ¢umibTpanuu [21]. Ciaenyer Takke yUYUTHIBATh:

YpoBeHb KaiaMs CBIBOPOTKM >6,0 MOKB/JI, He yIydlIaOIUics NpU HMHTEHCUBHOM
MEIMKAMEHTO3HOH Tepanmuu, wid >5,5 MOKB/I, €clIM TNpOJOJDKAETCS TKAHEBOE IOBPEXKICHUE
(Hanpumep, pabaOMHUONU3, TPAaBMAaTUYECKOE CHABJICHHE, CHHAPOM JIM3HCA OIYyXOJH) WM HAPYLIEHO
BBIBEJICHUE KAJIUA.

49



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

Tsoxénprii merabonuyeckuii anuno3 (pH <7,15), kotopslii coxpansercst 6e3 00paTUMBIX MPUYUH
HECMOTPSl Ha ONTHUMAJIBHYIO Tepanuio (HampuMep, BHYTPUBEHHOE BBeAEeHUE OmkapOOHATa HATPHS MPH
normyctumMoM 00béMme). Pemenne o Hagane 3I1T He MOMKHO OCHOBBIBATHCS TOJIBKO HAa OJTHOM YPOBHE
pH; HexoTopsle 3xcnepThl npeanaraot paccmarpusarh 31T yxe npu pH <7,2 (27).

Pannee navano 3IIT mpu OIIl go mosiBieHHMS SKCTPEHHBIX WM IJIAHOBBIX IMOKAa3aHUM, Kak
MPaBWJIO, HE MPUHOCUT MPEUMYILECTB U MOXKET Ja)Ke€ MNPENATCTBOBATH BOCCTAHOBJICHUIO (DYHKIIMH
MOYEK U YBEJIWYUBATh NOTpeOJECHHE PEecypcoB 3ApaBooxpaHeHus. lccienoBaHus, CpaBHUBAIOLIUE
panHee u orcpoueHHoe Haudano 3IIT, moka3pIBalOT, YTO pEIICHHE O Haydaje TEepanuu JOJKHbI
OTIpeNIeNIATh Takue (aKTOPbI, KaK Meperpys3ka >KUIKOCTBHIO, TUIEpKaTUeMus, aluno3 u ypemus [27].
MHO0€ecTBO HcCieI0BaHUI cpaBHUBAIO cTpaTeruu panHero Hayana 31T (mpu oTCcyTcTBUH yKa3aHHBIX
BBIIIIC TIOKa3aHWW) C OTCPOYCHHBIM HadajioM (mocine wux mosBieHus) [22,27,28]. Hawubomee
KAueCTBEHHbIE JAHHBIE MOJY4YEHbl U3 KPYNHOIO MHOTOLIEHTPOBOI'O  PAaHIOMHM3UPOBAHHOTO
UCCIIEIOBaHMS U paHee OMyOJIMKOBAaHHOTO MeTaaHaan3a, 00BEAUHSIONIETO Pe3yIbTaThl O0Jee paHHUX U
HeOONbIIMX  uccienoBaHuil. OCHOBHBIE  TOKa3aHWs  BKJIIOYAIOT  HEPErpy3Ky  KUIAKOCTHIO,
TUIEPKATUEMUIO, ALIUJIEMUIO U YPEMHUIO.

B GonbuminHCTBE yupexkaeHud HHTepMUTTHpYOImUN remonuanu3 (I'J]) sBusercs craHAapTHBIM
meroaoMm 3IIT y reMogrHaMUYECKH CTAOMIBHBIX TAIMEHTOB [29].

CornacHo ximHnyeckoil npaktuke, CRRT waiie mcnonb3yercss y MaluuveHTOB, KOTOPBIM ILIOXO
nepeHocutcs uarepmuttupyomumii I'J[. Cunraercs, uro runotensus pexxke BoznukaeT npu CRRT (xots
OHa BO3MOXKHa), TIOCKOJIbKY CKOPOCTb YAAJEHUS KUJIKOCTU M PACTBOPEHHBIX BEIIECTB HUXKE, UEM IPU
I'JI [30].

WNurepmurtupyrommit  I'Jl  sBusiercss  cranpaptaeiM - MetonoM  3IIT y  remoaunamuuecku
CTaOWJIBHBIX MAIMEHTOB B OONbIIMHCTBE YupexkaeHuid. HenpepriBabie MmeTopl CRRT npeanounrtatores
y TeMOIMHAMUYECKH HECTAOMIBHBIX MAIMEHTOB M3-3a MPEANOIaraéMoro MEHbIIEr0 PUCKA TUIOTEH3UH,
XOTSl PaHJOMU3UPOBAHHBIE HCCIEAOBAHUS HE MPOAEMOHCTPUPOBAIM CTaOMIIBHOTO MPEBOCXOJCTBA
CRRT mo remoanHamMuke Wik BeIKUBaeMOCTH 1o cpaBHeHUto ¢ ['J] [30-32]. OnTtuManbHbIe cTpaTeruu
yAQJICHHS )KUJKOCTU y KPUTUUECKH OOJIbHBIX Taike He ompenerneHsl [33]. CRRT ocobenHo mone3Ha y
MAIMEHTOB C OCTPOM YEpPENHO-MO3rOBOM TPaBMOM WM COCTOSTHUSIMH, COMNPOBOKIAFOIIUMHUCS
MOBBILIEHUEM BHYTPUUEPEHOIO JaBJICHUS, TOCKOJIbKY MUHUMHU3UPYET FTeMOAMHAMUYECKUE Koe0aHus,
KOTOpBIE MOTYT yCYT'YONIATh OTEK Mo3ra o cpaBHeHHIO ¢ uHTepMuTTUpytommmM ['J] [34]. CRRT Takxe
MOXKET OBITh MPEANoYTUTEIbHEe HHTEePMHUTTUpPYIomEro ['JI mpu COCTOSHMSIX, TakuX Kak CerlCcHuc,
OOIIMpPHBIE OXKOTH C MOTEepel )KUIKOCTH, CepAeyHasi HeJOCTaTOYHOCTh M MeYEHOYHAsk HEOCTaTOUHOCTh
[35]. Opnnako wuHTepMutTupytoumii I'JI o6sruHo npeanourutensHee CRRT  mpu  Tspxénoit
TUTIEpKATMEMUH, COMpOBOXAaromeics n3MeHeHusasmu Ha OKI', He moamaromenicss MeIMKaMeHTO3HOM
Tepanuu, 0COOEHHO €CJIM MAI[UEHT MOJIy4aeT Ba30IPEeCCOpHI.

Onpenesenne meroaos 3IIT [36,37]

Paznuunsie meroast H3IIT (CRRT) ornmuarorcss riaBHBIM 0Opa3oM MEXaHM3MOM IepeHoca
pacTBOpEHHBIX BellecTB — AU dy3ueit n/niam KoHBEKIHEH.

Muddysus: IIporecc mepeHoca comneil yepe3 MOTYMPOHUIIAEMYI0 MEMOpaHy MO JEHCTBUEM
rpaJeHTa KOHIEHTpanuu. JlumanusHas >KUAKOCTh co3fmaeT nud(y3uoHHBIM TpagueHT, a KpPOBb U
UAIN3aT MPOXOASAT B MPOTHUBOIIOJIOXKHBIX HAMPABIEHUSAX, YTO YCHIIMBACT Pa3HUIY KOHIIEHTpPALIMil.
Crangaptueiii remoguanus (I'J) ocHoBan mpeumyiiecTBeHHO Ha AUPPY3UH, XOTS KOHBEKLIHS TaKkKe
BHOCHT BKJIa/I.

KonBexnus: [Ipu koHBekMK 11a3MeHHas BoJa GUIBTPYyeTCs 4epe3 MeMOpaHy 1o
BO3JICHCTBUEM THAPOCTATUYECKOTO IaBJICHUS, YHOCS ¢ COOOM MEJIKHE U CPEIHIE MOJIEKYJIbI.

50



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

3amemaronuii pacTBOp UCIOIB3YETCs TSl MOAIePKaHUS 00bEMa TUTa3Mbl U YCUJICHHSI YAAJICHUS
PacTBOPEHHBIX BEUIECTB. DTOT MEXAHH3M JISKUT B OCHOBE reMO(UIIbTPAIINH, Te PACTBOPEHHBIE
BEILIECTBA YAAISIOTCS 3a CUET IpajueHTa rujapoctaTuiaeckoro aasienus. Hu onqun meron CRRT He
J0Ka3all yOeqUTeIbHOrO IMPEBOCXO/ICTBA HA/l APYTUMH.

Ancopoumsi: [Ipomecc yaepkaHus BEHIECTB MYTEM HMX CBSA3BIBAHUS C  MEMOpaHOM.
D dexTuBeH A KPYMHBIX MOJIEKYJI U HEKOTOPBIX BOCIAIUTEIbHBIX IIATOKUHOB.

YasTpapuiabTpauus: YgaieHue BOJbl Uepe3 MOTYIPOHUIIAEMYI0 MEMOpaHy Mo BO3ACHCTBHEM
IPaJUeHTOB JaBlieHUsl (THIPOCTATUYECKOI0, OCMOTHYECKOTO WM OHKOTHYecKOro). CoBpeMeHHbIE
CRRT mpoBonsaTcst ¢ MCHOJb30BAaHUEM BEHOBEHO3HBIX KOHTYpPOB, TJle KPOBSHOW HAcOC HaIpaBisieT
KpOBb 4epe3 auanu3aTop wid remoduistp. Mcmonbp3oBaHue IBYXIPOCBETHOTO BHYTPUBEHHOTO
KareTepa 00s3aTeNbHO. APTEPHOBEHO3HBIE METOJbl, OCHOBAaHHBIC Ha pA3HUIE apTEPHATIBHOTO H
BEHO3HOTO [aBJICHUS, B HAcTosIee Bpems Oojiee HE NPUMEHSIOTCS, IMOCKOJIbKY OHH YCTYMaoT
COBPEMEHHBIM aIMapaTHBIM BEHOBEHO3HBIM CHCTEMaM.

Haub6onee pacnpoctpanénnsie Metosibl CRRT

14. HenpepoiBHBIN BeHOBeHO3HBIN remoananus (CVVHD)

OcHoBaH npeumyiecTBeHHO Ha nuddysuu. duanuzar nmoaaércs co CKOpocThio 12 /4 mpoTus
HampaBlieHUus: KpoBoToka. OOblyHast ckopocTh ynbTpaduibrpanuu — 2-8 mu/muH (34). CkopocTh
mranu3ata: 20-25 mu/kr/a. B CVVHD 00béM ynbpTpauibTpaii OrpaHUUUBAETCS TOIBKO JKEIaeMbIM
YPOBHEM YJaJICHUS KUAKOCTH. 3aMEUIA0Ui pacTBOpP HE TpeOyeTcCsl.

2. HemnpeppiBHas BeHOBeHO3Hast remoduibTpanus (CVVH)

VYnanenue pacTBOPEHHBIX BEIIECTB JIOCTHTAeTCs KOHBEKTUBHBIM KIUPEHCOM. KpoBb MPOXOIUT

yepes HOPHUCTYIO MeMOpaHy - HPOUCXOIUT yAbTpadUIbTpALIUS.
VYibrpadunabTpaT 3aMeHsieTcs Mpen- Wi NOCTOWIBTPALMOHHBIM PAaCTBOPOM. Y JAJSIOTCS MENKHE U
cpeaHue MOJIEKYIIBI, NOAJEPKUBAs ux KOHIIEHTPALUIO B COCYANCTOM pycie.

Ckopoctb ynpTpadunbTpanuu 00br9ao: 2025 mur/kr/q [38].

I'unpocraTuueckoe naBieHHe odecrnieuynBaeT (GUIBTPALIMIO TIA3MEHHON BObBI, yJajsis BeLlecTBa
UCKJTIOYUTENIbHO KOHBEKIMEH. 3aMeIaonii pacTBOp KOPPEKTUPYET 00BEM IUIa3Mbl, IOYTH HE BIMSIS
Ha KOHIIEHTPAIMIO pacTBOPEHHBIX BellecTB. [Ipequmonus ynydaeT yaaJleHue MOYEBUHbBI, CHUXKas €€
KOHIICHTPAIIMIO B IUIa3Me, YTO YCUIIMBAeT e€ BhIX0] u3 sputporuros [39,40].

15. HenpepsbiBHbII BeHOBeHO3HBIH remoananus (CVVHD)

B sTOoM MeTote cTepuibHBIN M (PU3MOIOTHYECKUN TUannu3aT IPOXOIUT B TPOTHBOIOIOKHOM
HaNpaBJIeHUHU K KPOBOTOKY, oOecrieunBas JU(Py3MOHHbIN KIMPEHC.

o ]Iy HU3KOMOJIEKYJISIPHBIX BELIeCTB KO3(pPULIMEHT MPOHUIIAeMOCTH OJIM30K K 1 — OHM
YIQIAIOTCS OJJMHAKOBO XOpOUIo Kak Auddy3uei, Tak 1 KOHBEKLIUEH.

® [ cpeAHUX M KPYIHBIX MOJIEKYJ KOA(PGUIUEHT HUKE — MX JIy4lle YIalsITh KOHBeKIue [41].

16. HenpepriBHast BeHoBeHO3Has remoauaduisTpayst (CVVHDF)

OTOT MeToa coueTaeT TudPy3uto U KOHBEKIIHIO.

[IpennouruTeneH y NalieHTOB B peaHUMAIIK ¢ MyJbTHOPTaHHON HETOCTATOYHOCTHIO WIIH
TSOKENON cepZIeuHOI HeIOCTATOYHOCTBIO.

Tpebyer uHdpy3un Kak 3aMeIIAONIeTr0 pacTBOpa, Tak U Auanuizara. O0bEM yabTpadHIIbTpaLuU
BapbUpYeT, a 00bEM 3aMellaroIel KHUIKOCTH PACCUUTHIBACTCS ¢ YUETOM TPeOyeMOro YucToro
yJaJI€HUs )KUJKOCTH.

Mensiennas HenpepbiBHas yabTpapuiabTpanus (SCUF)

Taxke w3BecTHass Kak wu3oiupoBaHHas yinbTpaduinbTpamus, SCUF — 310 mpocroit meron
yIaleHusl >KUIKOCTH, MPU KOTOPOM 00pa3yercsi M30TOHWYHBIM yabTpaduibTpar. MeTon Mo3BOJSET
ylanute 3—6 JUTPOB KHUAKOCTH, W Onaroxaps MEAJCHHOH ynbTpauiIbTpaly HE BBI3BIBAET
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BBIPQKEHHBIX N€MOJMHAMUYECKUX HApyIIEHUN WM TMIOTEH3UM, MUHUMHM3UPYS HETaTUBHOE BIUSHUE
Ha MOYKH, JIETKUE U CEPILE.

VY nanuentoB B OPUT — ocoOeHHO mpu OTEKE JIETKUX, CEPACYHON HEAOCTATOYHOCTH, CETICHCE
i OPJIC — MeieHHOe yaaneHne n30bITKa KUAKOCTH d(D(PEKTUBHO PEryupyeT cepAedHbIi BRIOpOC,
TKaHEBYIO OKCHIeHalMI0 M cpeaHee aprepuanbHoe naBieHue. SCUF ucnonb3yercs y manueHToB ¢
HEeperpy3Koi JKUAKOCTbIO, HO HE IOJXOAUT OOJIBHBIM C ypeMHeW WM TUIlepKalhueMueHd, TaK Kak
yllalleHue PACTBOPEHHBIX BELIECTB MHUHUMAaJIbHO. MakcUMalbHO O€30MacHO MOXKHO YJalIuTh 1O 8
n/cytku. Hu 3amermmaromuii pacTBop, HU IUaau3ar He UCTonb3ytoTes [ 14, 42].

CRRT — 3T0 KOMIUIEKCHOE BMEIIATEILCTBO, TPEOYIOIIEe YUacTHsl CIIEUATUCTOB WHTCHCUBHOU
Tepanuu, HepoIoroB, (papmManeBTOB, CIIYKOBI TUTAHUS M MEXIUCIUITIMHAPHON KoOpauHauu [42].

Monens nporpammbl CRRT kaxaoii 601bHNIIE PEKOMEHIYETCS UMETh YTBEPKAEHHBIN IPOTOKOJI,
pa3paboTaHHbIi 3KcTIepTaMu. [I[pOTOKOI BKITFOYALT:

e olecrieyeHre COCyIMCTOrO JI0CTYIa,

e HaszHaueHue CRRT (aHTHKOArynsauus, MOAaIbHOCTb, 71033, PACTBOPHI).

CranpapTu3anus NOBbIIIAET KAYECTBO Tepanuu. [J0NnoJTHUTENBHO MOAIEPKUBAECTCS MOHUTOPUHT
mokazareineil kauectBa CRRT, Takux kak:

® BpeMs XKU3HU KOHTYpA,

® KJIMPEHC MAJIbIX COJIIOTOB,

® KpPOBOTEUEHUS,

® [IpepbIBaHuUs TEpPaIlUu.

XO0Ts HeT JJ0Ka3aTeNbCTB, UTO TAKUE IPOrPaMMBbl YIIy4LIatOT UCXO/bI, JaHHbIE T0OKa3bIBAOT, UTO
OHH TOBBIIAIOT TOUHOCTh Ha3HaueHuss CRRT [43, 44].

Cocyaucrsiii gocryn

CRRT TtpebyeT cocyancToro A0cTyma, odecneunBaromiero KpoBotok 200-250 mu/mMuH.
OnTuManbHbIi JO0CTYn — KitoueBoi pakTop 3¢dekTuBHOCTH. Jlydie BapuaHThl — KaTeTephl,
pacnosoKeHHbIe TIy0Xke, B KPYIHBIX [IEHTPAIbHBIX BEHAX WM HUKHEH 1010l BEHe.
[IpenmouruTenbHbI KaTETEPHI, JOCTUTAIOIINE ITPABOTO MPEACEPANs UIN KaBO-aTPHAIbHOTO COEAMHEHUS
[45]. TpéxnmpocBeTHBIE KaTETEPHI UCIIOJIB3YIOTCS PEXKE — M3-3a MEHBIIIETO JHAMETPa MPOCBETOB IS
Juanusa.

Tperuit npocBeT He NOKEH UCIIOIB30BATHCS U1 AKU3HEBAKHBIX NpenapatoB Bo BpeMsa CRRT.

IIpumensieMasi aHTHKOATYJISIHTHasI CXeMa

Bapuantsl anTtukoarynsanuu: OcHOBHBIE MeToAbl aHTUKoaryimsuuu npu CRRT  BkiarogaroT
peruoHanbHyto 1UTpaTHyto antukoaryisuio (RCA) u nedpaxuuonuposannslii renapud (UFH) [46].
Menee pacrnpocTpaHeHHbIE BapUaHTBl BKJIIOYAIOT HU3KOMOJIEKYIsipHble renapunsl (LMWH),
aHTaroHUCTHl TPOMOWHA, MPOTAMHH-PEBEPCHUBHBIE IeNapUHOUABI, HaamocTaTa Me3WIaT, Mpenaparsl,
MO/IaBJISIOIIUE arperaiuio TPOMOOLUTOB, U TeMOMUITBTPHI, TOKPBIThIE FEMapUHOM.

PernonansHas uutpatHas antukoarymsuus (RCA): RCA sBnsercs 3dpdexTuBHOM cTparerueit
aHTUKOAryasiuuu, npumeHuMon ko Bcem MeronaM CRRT [47-49]. Ilo cpaBHEHMIO € CHCTEMHBIM
renapuHoM, RCA cHmxaer puck kpooreueHui [50,51]. Ilpu RCA nmrpar Hatpust BBOOUTCS B
apTepUAIbHYI0 JIMHUIO DKCTPAKOPIOPAIBHOIO KOHTYpa [UIsl XEJIaTUPOBAHHS HOHOB KaJbLUs H
NpeJOTBpallleHus 00pa3oBaHUs TPOMOOB. BOJIBIIMHCTBO KOMILJIEKCOB LUTPAT—KaJIbLUN yraanseTcs
yepe3 reMouIbTp, a OCTABIIUKCA IUTPAT METAa0OJM3UpPYETCs B OMKapOOHAT IMEYEHBIO, TOUYKAMHU U
MplmamMu. [lns moxanep)kaHuss HOPMaJIbHOTO YPOBHS HMOHMU3HPOBAHHOTO KalblUsl TpedyeTcs
nonogHuTenbHass WHPy3us kanmeius. B xome RCA MoxkeT morpeGoBaThCs KOPPEKTHPOBKA COCTaBa
AManu3aTa WM 3aMEIIAoNMX pacTBOPOB, a IOBBIIIEHHbIE KOHIEHTpauuun Oydepa (Hampumep,
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OukapOoHaTa WIM JIaKTaTa) CIeAyeT TIATeIbHO KOHTPOJIMPOBATH, YTOOBI MPEJOTBPATUTH AalKao3.
Jmanu3ar wid 3aMemarmuid pacTBOp ¢ coaepkanueM Maraus 0,75 MMOIB/I TpearnouYTHTENbHEee
pactBopoB ¢ 0,5 MMOITB/T H3-3a CBSA3BIBAIOIIETO JACUCTBUS IMTPAaTa HA MarHuu [52].

Hedpakimonuposannsiii remapun (UFH): UFH ocraercs pacnpocTpaHEHHBIM BapUaHTOM
aatukoarymsinuun 1pu CRRT [53], ocobenHo B cmydasx, korma RCA nemoctymna. Xots UFH
3¢ (eKTUBEH, SKOHOMHYEH U IIMPOKO JIOCTYIEH, €r0 NMPUMEHEHHUE CBS3aHO C PAIOM CIIOKHOCTEH:
HempeJckasyeMass (papMakOKMHETHKA, PHUCK TPOMOOLMTONEHUH, WHIYLUPOBAHHOW TeHapuHOM,
BO3MOXXHAsi PE3UCTEHTHOCTh K TeNapuHy Yy TMalWeHTOB C HHU3KUM YPOBHEM aHTUTPOMOMHA U
MOBBIIICHHBIM PUCK KpoBoTeueHUi [54]. YacTtoTa OCIOXKHEHHI B BHJI€ KPOBOTCUCHHUH Yy IMAlMEHTOB,
nonyyaromux UFH, konebnercs or 10% gno 50% wu wyacto koppenupyer ¢ yUIMHEHHBIM
AKTUBHUPOBAHHBIM YaCTUYHBIM TpoMOoruiacTuHOBBIM BpemeneM (aPTT) [55,56].

Hpyrue noaxoabl: ANbTEpHATUBHBIE METOJbl aHTUKOATYJSLUN BKJIIOYAIOT HU3KOMOJIEKYIISIPHBIE
rermapuHbl, aHTAarOHUCTHI TPOoMOMHA, HadaMocTaTta Me3ujaT, MPOCTAWIUINH, JPYrue MPOCTAaHOUABI U
PEryJIUPYIOIINE areHThl, OABIISAIOIINE arperauo TpoMoouToB [57-59].

Taxxe crout yuutsiBath 3ppextuBHocts H3IIT npu cencuce u npuMeHeHne CENTUUECKUX
KOJOHOK. MeTtoabl 3amectutenbHoi noueunoii trepanuu (H3IIT, CRRT) mmmpoko npumeHstoTes y
MAIMEHTOB C CENICCOM U CENNTUYECKUM IIOKOM, OCII0KHEHHBIMU OCTPBIM HOBPEKIECHUEM IIOUYEK
(OIIII), BeIpakeHHOMN NEPErpy3KOoi )KUJIKOCTBIO, TSHKEIBIMU AIEKTPOJIUTHBIMUA HAPYIIECHUSIMU U
MeTa0oIMIecKuM anuao3oM. [Tomumo TpaguroHHOH GyHKIMU moyeyHoro 3amenienns, H3I1T
paccMaTpuBaeTCsl Kak METO/1 AKCTPAKOPIOPaIbHON UMMYHOMOYJISLIUMY 32 CUET y/IaleHUS
MIPOBOCHAJIUTEIbHBIX MEIUATOPOB U SHJOTOKCHUHOB.

[Tokazanus k npumenenuto H3IIT npu cencuce

OCHOBHBIMU IOKa3aHUSMHU SIBJISIFOTCSL:

* 0CTpo€ MOBPEX/ICHHE MOYEK C Pa3BUTHEM a30TEMUM;

* pedpakrepHas runepruapaTanus;

* TSOKENBIA METa0OIMUECKUH allUu03;

* TUNepKaIeMusi U Jpyrye OlacHble 3JEKTPOIUTHbBIE HAPYIICHHUS;

* HEeoOXOAMMOCTh CTPOTOr0 KOHTPOJIS BOJHOTO OanaHca y reMOJMHAMUYECKH HECTAOMJIbHBIX
MAIMEHTOB.

HenpepriBHBIE METOABI 3aMECTUTEIBHON MOYEYHON TEpANUU MPEANOYTUTENBHBI Y MALIUEHTOB C
CeNTUYECKUM IIOKOM Oyarofapsi Jydiiedl IreMOJMHAaMHUYECKOW IEepeHOCHMMOCTH 110 CPaBHEHHUIO C
MHTEPMUTTUPYIOLIUM I'€MOJAUATIU30M.

Spgpexmusnocmo HIIT

H3IIT >¢dextuBHO 00ecneunBaeT KOPPEKIUIO BOAHO-AJIEKTPOJIUTHBIX HAPYHICHUH, KUCIOTHO-
OCHOBHOTO COCTOSIHUSI W KOHTPOJb OOBbEMaA IUpPKyIUpyromed kuakoctu. OOHAKO KpYIHBIE
UCCIIEIOBaHUsI HE MPOJAEMOHCTPUPOBAIN YOEIMMOTO CHW)XEHUS JIETAIBHOCTH TOJBKO 3a CYET
npumenenuss H3IIT y manumenTtoB ¢ cencucoM. OCHOBHasi JOKa3aHHas IMOJb3a METOJA CBsi3aHA C
NOJICP)KKON (DYHKIIMM TMOYEK M cTabuiau3alueil BHYTpEHHEH Cpelbl OpraHM3Ma, a He C MpPSMBIM
BJIMSIHUEM Ha BBDKHBAEMOCTb. (Springerios)

Cenmuueckue KOTOHKU U 2eMOCOpOYUs

B mnocnegHue roapl aKTUBHO M3Y4arOTCSl METOABI SKCTPAKOPHOPANIBbHOM OYHCTKH KpPOBU C
HCIOJIb30BaHUEM COPOLIMOHHBIX KOJIOHOK. Hambonee u3BecTHbIMU sBISOTCS KOonoHKU CytoSorb st
yAajJeHusl IUTOKUHOB U CHCTeMbI remoriepdys3un ¢ nonumukcuioM B (PMX-HP), nanpasnennsie Ha
a7ICOpPOITUIO SHIOTOKCHHA.
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[Ipennonaraercs, 4Yro yAaneHHe W30bITKA MEIUATOPOB BOCHAICHUS MOXET YMEHbBIIAThH
BBIPQ)KEHHOCTh CHCTEMHOM BOCHAJIMTENILHOW PEaKLUH, CIIOCOOCTBOBATh CTAOMIIN3ALUN T€MOJMHAMUKI
Y CHIKEHHUIO TOTPEOHOCTH B Ba30IPEccopax.

HoxkazatenbHas 6a3a a3gdexruBnoctu CytoSorb

Pesynprarel nccneqoBaHUM OCTalOTCS MPOTHBOPEUMBBIMU. HekoTopble MeTaaHanu3bl MOKa3alu
CHIDKEHHE KPAaTKOCPOYHOM JIETAIBHOCTH U YMEHbILIEHUE MOTPEOHOCTH B Ba30Ipeccopax y MaIlMeHTOB C
cenTHYeCKUM MmoKoM. OJHAKO KayecTBO OOJBIIMHCTBA BKJIIOUEHHBIX HCCIIETOBAaHUI OLIEHUBAETCS KaK
HU3KOE WIH YMEPEHHOE, a PE3YJIbTAThl XapaKTEPU3YIOTCA 3HAUUTEIbHOW HEOJHOPOJIHOCTHIO.

Hpyrue cucreMatudeckue 0030pbl HE BBIIBUIM JOCTOBEPHOIO CHUYKEHUS CMEPTHOCTU U IPUIUIH
K BBIBOAY, uTO npuMeHeHne CytoSorb He MOkeT ObITh pEKOMEHJOBAHO B Kau€CTBE PYTUHHOW Teparnuu
BHE KJIMHUYECKUX HccienoBaHuid. (61)

JlokazaTenbHas 6a3a 3PEeKTUBHOCTH KOJIOHOK C MOJMMHUKCUHOM B

Jia remonepdy3un ¢ MOJMMHKCHHOM B Takke MONy4eHbl HEOAHO3HAUHBIE PE3yabTaThl. Psin
METaaHaJu30B IPOJAEMOHCTPUPOBAI CHHKEHHE CMEPTHOCTHM M YIydlIEeHUE TI'€MOJMHAMUYECKHX
MoKazaresei, 0COOEHHO y MalUEeHTOB C THXKETBIM CENTUYECKUM IIOKOM M BBICOKUM PHCKOM JIETaIbHOTO
ucxoma. (61)

B To ke BpeMs aHanu3bl, OCHOBaHHbIE MCKIYMTEIBHO HA PaHIOMHU3HPOBAHHBIX
KOHTPOJIMPYEMbBIX  HCCJIEIOBAaHUSAX, HE MOATBEPWIA JOCTOBEPHOTO CHMIKEHUS 28-7IHEBHOMU
CMEPTHOCTH, BCJIEICTBUE YETO PYTUHHOE IPUMEHEHUE METO/AAa OCTAETCS IPEIMETOM JUCKYCCH.

Henocratku MeTo0B reMocopOIin:

* BRICOKAsi CTOMMOCTh PAaCXOJHBIX MaT€pPHAIIOB;

* oTCcyTCTBHE YOTUTENBbHBIX JOKA3aTeIbCTB CHIYKEHUS 001IeH JIeTanbHOCTH;

* OrpaHMYeHHOE KOJIMYECTBO KPYITHBIX PAaHAOMU3UPOBAHHBIX UCCIIEIOBAHUM;

* PUCK yHalleHUsl HEe TOJIbKO MPOBOCHAIUTEIBHBIX MEAMATOPOB, HO U HEKOTOPBIX JIEKAPCTBEHHBIX
MpernapaToB, BKIIIOYas aHTHOMOTHKY;

* He0OXOUMOCTh CHEIMATU3UPOBAHHOTO 000PYI0BAaHUS M O0YYEHHOI'O IIEPCOHAIA.

3ak/ro4eHue:

JlanHblii 0030p, OCHOBAaHHBIA Ha aHadW3€ JIOCTYNMHOW JUTEpaTyphl, MpeaHa3HA4YEeH s
MPaKTUKYIOMUX Bpadeld. CyMMHpOBaHHBIE JaHHBIE MMOKA3bIBAIOT, YTO HEMpPEphIBHASA 3aMeCTUTEIbHAs
noueynast tepanus (H3I1IT) octaércs mpeanouTUTENBHBIM METOJIOM Y KPUTHYECKH OOJNBbHBIX MAIIEHTOB
C TeMOJIMHAMUYECKONH HEeCTaOMIbHOCTBIO, OCOOEHHO y T€X, KTO MOJIy4aeT Ba30IPECCOPHYIO MOICPKKY
WM UMEeT BBIPAXKEHHYIO TUIOTEH3UIO TPU MOMNbITKax yaanenus skunkoctd. H3IIT B OGonbiielt ctenenu
BOCIIPOU3BOJUT (PU3HOJIOIMYECKHE MEXaHH3Mbl pabOThl MOYEK M0 CPAaBHEHUIO ¢ MHTEPMUTTHUPYIOLIEH
3aMecTuTeNnbHOM noyeunoil repanueit (U3IIT).

HecmoTpss Ha Hanuuue 3HAYUTENBHOTO KOJIMYECTBA HCCIIEJOBaHHM, yOenuTelbHbIE IaHHbIE,
OTIpE/ICTISIONIME ONTUMANbHBIM BbIOOP M 3(P(GEKTUBHOCTh pPa3IMYHBIX METOJOB 3aMECTHTEIHHOU
MMOYEYHON Tepanuu, OCTal0TCs OrpaHuYeHHbBIMU. COBpEMEHHBIE MOAXO0AbI K TUATHOCTHKE U JICUCHUIO HE
CTaHJApTU3UPOBAHbI, YTO MOAYEPKHBAET HEOOXOIUMOCTh JAIbHEHIINX HWCCIEAOBAHMMA  JIs
MOATBEPKIECHUS UX MOTEHUUANBHBIX IpeuMyinecTB. CyllecTByIONE JaHHBIE CBUIETENbCTBYIOT, UYTO
nokaszarenu cMeptHoctu npu ucnonbzoBanuu H3IIT u U3IIT comocraBumsl. IlosTomy BbIOOp MeTona
JIOJDKEH OCHOBBIBATBbCS Ha WHAMBUAYAJIBHBIX XapakTEPUCTHKAX TMAalMeHTa, BKIIOYas CTENEHb
reMOJMHaMHYECKON CTa0MIbHOCTH, IOCTYITHOCTh PECYPCOB U KOHKPETHBIE TEPArleBTHUECKUE LENH.

Tonkue mpeumymectBa H3IIT, Takwe kak Oonee spdexkTrBHOE TOMIEpPKAHHE TOMEOCTaza y
reMOJMHAMHYECKH HECTaOMIIbHBIX MalMEeHTOB, JIOJDKHBI pAacCMaTpuBaThCi B COBOKYIIHOCTH C
OpraHM3alMOHHBIMU M MNpakThuueckuMu mnpeumymectBamu M3IIT. B 53Toil cBSI3M KIMHHUIIMCTaAM
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AHAJIN3 MUPOBOI'O ONIBITA U TEXHOJIOTMYECKHX PEIIEHUI ITPY BBIEMKE
MEXIAYKAMEPHbBIX HEJIUKOB HA PYJHBIX MECTOPOXKJIEHUAX

Taxanos /laynem Kyamosuu
I naemuwiil HayyHvlll COMPYOHUK
TOO «Hayuno-mexnuueckuii yeHmp npoMuluLieHHOU Oe30naAcHOCUY
Kapaeanow, Kazaxcman.
Kapacnaee Maouap Acnanouaposuu
I naemuwiil HayyHbll COMPYOHUK
TOO «Hayuno-mexnuueckuii yeHmp npoMululieHHOU Oe30naACHOCUY
Kapaeanow, Kazaxcman.
Kapaoamuvipoea Aiicepum Temupzanueena
Jloxkmopanm 2 kypca,
Kapaeanounckuii mexuuueckutl yHusepcumem
umenu Abwiikaca Cacunosa,
Kapaeanow, Kazaxcman.
AHHOTaAIU

B crathe mpoBeneH aHATIUTUYECKHII 0030p MHPOBOTO M OTEYECTBEHHOI'O OIbITa MPUMEHEHUS
KaMepHO-CToJI00BOM  cuctembl  pa3pabotkun (KCCP) mnpu momsemMHON  OTpabOTKE  PYyIHBIX
MecTopoxkaeHuil. Ocoboe BHUMaHKE yJEIeHO TeOMEXaHMUYECKUM acleKTaM Mepexo/ia OT KIacCHYeCKoi
KCCP k noBTOpHOI BbIEMKE MEXIYKaMEPHBIX U OapbepHBIX LEIMKOB. PaccMOTpeHBl TpU OCHOBHBIE
Ipynmbl  CHOCOOOB  M3BJICUEHHUS 3allacOB W3 OMOPHBIX DJIEMEHTOB, IPOAHATU3UPOBAHA HUX
3pPEKTUBHOCT, M 0OE30MACHOCTh B PA3JIMYHBIX TOPHO-TEOJOTMYECKHX YCIOBUSX (Ha MpHUMepe
Mmectopoxxkaenuii JKeskasran, JKaman-AiliGar, Mupranumcaii, a takxe pyaHukoB CHIA, IMonbmu u
@pannuu). Ha ocHOBE HaTypHBIX 3KCHEPUMEHTOB IOKa3aHa Ba)KHOCTb MOHUTOPHHIA HAMpSKEHHO-
1e(GOpMHUPOBAHHOI'O COCTOSIHMSI MAacCHBa U IUIAHOMEPHOI'O MOJBUTAaHUS (POHTA OYMCTHBIX PabOT uis
MUHUMU3ALNN TOTEPh MOJIE3HOTO0 UCKOMIAEMOTrO0.

Bsenenue.

KamepHo-cTon6oBas cucrema pazpaborku (KCCP) — cucrema pa3paOOTKu TBEpIBIX IMOJIE3HBIX
UCKOMaeMbIX (pyda, yroab M Jp.) KaMepaMH, OTAEJICHHbIMH Jpyr OT Jpyra LeJIUKaMH,
MOJJIEPKUBAIOIIMMU KPOBIHO. [IpuMeHsIOT a5 pa3pabOTKU MOJIOTUX U HAKJIOHHBIX 3aJeKel ¢ yriamu
nageHust 10 40-45° manmoil M cpelHENd MOIIHOCTM IPHU YCTOMYMBBIX M CPEIHEYCTOMYMBBIX pyle H
BMEIIAIOIINX OPOIAX.

IIpu kaMepHO-cTONOOBOM cHUCTEME Yy4acTKM pa30MBarOTCS Ha MaHEIH, KOTOpbIe OTpadaThIBaroOT
OJTHOBPEMEHHO HECKOJbKHMH KaMepaMH C OCTaBJIE€HUEM CIUIOIIHBIX WJIM CTOJOYAThIX OIMOPHBIX
1enukoB. [1o rpaHuiiaM maHenau OCTaBIAIOT MaHeNbHble (0apbepHbIe) LeIUKH. Bee 1enuku, B ToM yucie
MeXIyKaMepHble U OapbepHbIe, Pa3AeNsAloTCI Ha MOCTOSHHbIE WM BpeMeHHbIe. [loCTOsHHbIE LEenuKu
paccUMTHIBAIOTCA Ha TMOJIep)KaHHe BHIPAaOOTAaHHOTO MPOCTPAHCTBA B TEUCHUHU IUTEIBHOTO CpOKa,
BpEMEHHbIE — Ha TIEPUO/ OTPAOOTKH HECKOIBKUX KaMep WM MaHeNH.

OcHOBHas 4acThb.

KamepHo-cTONOOBYIO CHUCTEMY B KJIACCHUYECKOM BHJE JAOJITHME TOAbl NPUMEHSUIM TOJBKO C
MOCTOSIHHBIMU LI€JIMKaMU (He M3BJeKaeMbIMU). B mocienHue rojpl Bce Yalle BCTPEUAIOTCS BapUaHTHI
KaMepHO-CTOJIOOBOM CHCTEMBI C MOJHOM M YaCTUYHOW BBIEMKOM HEIMKOB. JTOMY CIOCOOCTBOBAIU
Takue (PaKTopbl, KaK pa3BUTHE U COBEPIICHCTBOBAHHE TEXHOJOIMU J0OBIUM PYJ, a TAaKXKe paclIMpeHHe
MaciTaboB MPUMEHEHUS TBEpCIONIeH 3akiaaku [1].

K sromy ke Bpemenu ybOemwinch [1] B HEBO3MOXXHOCTH MOJEPKAHUS HaJETAIOUINX HOPOJ
LeIUKaMH B TEYEHHUU MPOJOJIKUTEILHOTO BpeMeHU. M3BECTHBI ciiydau pa3pylIeHUs MeXITyKaMepHBIX
LEJIMKOB M OOpYIIEHHs] TMOPOJA KpPOBJIM C BBIXOJOM Ha 3€MHYIO IMOBEPXHOCTh Ha JKe3ka3raHckom,
MupranumMmcaiickom, BUIITHEBOTOPCKOM U APYTUX PyJHUKAX.
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Wnest oTpa®OTKM LENMKOB Ha PYAHBIX MECTOPOXKACHUAX BO3HUKAja €Ile B Hadaje COPOKOBBIX
rogoB 20 Beka. Ee OCHOBHOE MpEeMMYIECTBO — 3TO HAaMMEHBIINE 3aTPAThl, MOCKOJIBKY OTCYTCTBYIOT
KanuTajabHble BIOXKEHHS Ha pa3padoTKy.

[Tpu BeneHUM MOBTOPHOM OTPaOOTKM BhIEMKA LIEIHKOB JOJDKHA OBITH Oe3omacHOi. s pemeHue
9TOW 3a/1ay¥l TJIABHBIM 3HAYEHHUEM SIBJIIETCS OLEHKAa MEXaHWYECKOTO0 COCTOSIHHS OIOPHBIX 3JEMEHTOB,
KOTOpast OCYILECTBIISIETCS] HA OCHOBE BBIIICH3II0KEHHBIX CIIOCOO0B OTPaOOTKHU 3a11aCcOB B IIETHKAX.

Kamepnsie cuctembl pa3pa®oTku Onarojgaps WX BBICOKOH >(Q(EKTUBHOCTH HAXOIAT HIMPOKOE
IpPUMEHEHHE B TOPHOH mpakTuke. DPPEeKTUBHOCTD U OE30MACHOCTh KAMEPHBIX CUCTEM ONPEACIISIOTCS
TeM, B Kakoil Mepe pa3Mepbl MX OCHOBHBIX KOHCTPYKTHBHBIX 3JEMEHTOB COOTBETCTBYIOT TOPHO-
T€0JIOTUYECKUM YCIIOBUSM MECTOPOXKACHUS U rabaputaM caMoOX0IHOTO 000pyI0BaHUSI.

BaxxupiM mokasarenem cucTeM pa3paOOTKU C OTKPBITHIM OYHMCTHBIM MPOCTPAHCTBOM, Hapsay C
pa3y0OKMBaHUEM M TPOM3BOIUTEIBHOCTBIO, SIBISIETCS COOTHOIICHHWE 3alacoB pyIabl B KaMmepax H
MEXIyKaMepHBIX IeTuKax (Ko3(pGUIIMEHT U3BJICUYCHHS 3aI11acoB).

[TapameTpsl KaMepHO-CTONIOOBOIM CHCTEMBI pa3padoTku, mpuMeHsiemoll Ha tepputopuu CHIT u
3apyOeKHBIX pyIHUKAX, IPUBEIEHBI B Tabmule 1.

Tabmuma 1 — [Mapamerpsl KaMepHO-CTOIOOBON CUCTEMBI pa3paOOTKH.

Mecropoxnaenue, | [locturnyras ITopoasl KpOBIM U PYAHOTO ITapameTpnl
PYIHUK, KOMOMHAT riryouHa TeNa, BEIeMOYHAsI MOITHOCTb, pasMepsl | MIUPHHA
pa3paboTKu, M IENIUKa B | KaMephl,
M IUTaHEe, M M
Keskasranckoe 200 Cepble 1 KpacHbIE NTECYAHUKH, 6; 3-8 10-17
ME/IMCTHIC TIECYAHUKU TUAMETP
MupraiumMcaiickoe 800 J10JI0MUTHU3UPOBAHHBIE 6x20, 6-8
U3BECTHAKH, 5- 10 4x6 + 5x7
Tannaxckoe, 250 TakcuTOBBIC, KOHTAKTOBBIC 4-8 4-8
«Masx» rab0po-/10IepUTHI, CILIOIIHAS
MeIHO-HuKenesas, 10 50
«Kayna» 400 OUIIUTHI, CEpIEHTUHUTHI, 3- 7 9-32
40
«KonrcenbBaapa 230 CepneHTHHUTBI, OpYy/ACHETbIE 4x7 10-12
bunnutel, 6pekuns, 3,5-30
«KamMMuKuBI» 100 OTtaIbKOBaHHBIE 3x4-+-6x7 7-9
CEpIIEHTUHUTHI, OPYyICHENbIE
(UIUTUTBL, CEPIICHTUHUTHI 1
pyaHas 6pexkuus, 0,5-20
«Bunraeropckmii» 170 HedenmHOBBIE CHEHHUTHI, 2,5x3+5x8 6-12
ABTUTOBbIC (DEHUTHI U THEHCHI,
2-12
«KagpiMmxkanickuii 240 CraH1IBI, U3BECTHSKH, 3-5 7-11
» KBapIleBO-POrOBUKOBAs (mrametp)
opekuns, 3-20
«Y pynckuii» 150 KpemHuucToie cnaHiipl, 3-4 8-14
abOUTOUPHI CEPUT, (znametp)
opyneHenbie kBapiut, 0,4-25
«VIHTHYKUHCKUI» 300 MpamopupoBaHHbIE 3x3 6-9
W3BECTHSKH, CKapH
ITUPOKCEHOBBII
CYEP 500 W3BecTHSIKY, TIIMHUCTHIE 4x4-+5x5, 8-12
caanupl, 2-10 6-9 6-9
«OyTOKYyMITY» 250 CrnaHIIbl, CEpIICHTUHHTHI, 7,5 6,5-8
(DuHIIHINSN) kBapuuThl, 1-40
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«CynnuBany 600 KBaprutsi, MeTramopdo3HbIe 18-26 15-23
(Kanana) KBapILUTHI, CpeHsis 24
«Arn-TTuaep» - W3BecTHIKY, TOJIOMUTEHI, 6x15 12x18
(CIIA) OpY/I€HENbIE POIOBUKH,
JIOJIOMHUTHI, U3BECTHAKH, 1,5-
25
«®Dmnar-Pusepy» 250 Marne3nanbHble U3BECTHSKH, 9x18 12-15
(CIIA) JTIOJIOMUHU3UPOBAHHBIN
HU3BECTHSIK, 3-12
«Yairt I1ain» 900 Ilecuanuku, ciaHLbl, 6x6 8,5-10
(CIIA) opyzAeHeble ciaHIpl, 1,2-4
«JlaricBam» 120 Ilecuanuku, ciaHIbl, 7 15
(IBermst) OpYZCHEIIbIE CEPhIC (mnametp)
MeCYaHuKH, 10 25
«["ace» 230 CKapHBbI, KBapIIHTHI, 12x12 12-15
(Kanana) BOJIOCHHHTHI,
MUHEPATM30BaHHBIC CKAPHBI,
6-36
«Kuepcapm» 1600 - 1,5-8x6 10
(CIOA) 2,25

JUis  HOBBIX M OTHENBHBIX  YYacTKOB  OTpabaThIBaeMbIX  MECTOPOXKICHHM  pa3Mepsl
MEX1YKaMEpHbIX LIEJTUKOB U IIUPUHY KaMep MPUHUMAIOT OOBIYHO, NOJIB3YSACh IPUHLIUIIOM aHAJIOTHH.

[IpumeneHne STOro MNPHUHIMIIA OCHOBBIBAGTCS HA CXOJICTBE TOPHO-TE€OJIOTUYECKUX U
TOPHOTEXHUYECKUX YCIOBUN MEX1Y CPaBHUBAEMbBIMU MECTOPOKICHUSIMHU.

OnHako caMO CXOJICTBO HEPEIKO ObIBA€T OTHOCHUTENBHBIM, YTO MOJKET IOBJEYb 3a COOON He
TOJIBKO M3MEHEHHUE IapaMeTpOB KaMepHO-CTOJIOOBOM CUCTEMBI, HO U NEPEXO0Jl Ha APYTUe CHCTEMBbI
pa3paboTKH.

B kauecTBe mpuMepa MOXHO paccMOTpeTbh MecTtopokjaeHue JKamaH-AnOaT, KoTopas HUMeEET
CXOXee Treoslornueckoe crpoeHue ¢ JKe3KkasraHCKMM  MECTOPOXIEHHEM, HO IPOYHOCTHBIE
XapaKTepUCTHKU MaccuBa HUKE TOYTH B JIBa pa3a, B CPAaBHEHUHU C IOKa3aTelsIMU TOPHBIX IOPOJA
XKezkazrana. CTpoeHHE TONIN XapaKTEPU3YETCs YaCThIM MPOCIANBAHUEM BMEILAIOLIUX TIOPOJ U PYABL,
BKJIFOUAs 3HAYUTENILHO OoJiee cila0ble TPOCIONKH YIIIMCTHIX M TIMHUCTBIX MOpo [2].

I'opHble paboOTBl MO BBIEMKE 3alacoB B LEJIMKAX IPOBOAWIMCH Ha TaKUX PYIHUKAX Kak
«KorcenbBaapa», «Kammukusu», «Kamammxkaiickui», «Kayna», «MupraauMmcaiickuii», Ha
JKe3ka3zraHcKOM MECTOPOKIEHUH U JP.

AHanoruusple pabOThl NMPOBOJWINCH Ha PYAHHKAX TaKUX KOMIIAHUM 3apyOekKHBIX CTpPaH Kak:
«Jlex benr» (CIHA), paitona Tpex IlratoB (CIHA), «3Onb3acy (®Ppannus), «JIwoden» (Ilompma),
«CynnuBan» (Kanana) u ap.

[IpumeHnsieMble TpU BBIEMKE LEIHUKOB CHOCOOBI MOTYT OBITh pPa3OMTBI Ha CIEIYIOLIUE TPH
OCHOBHBI€ I'PYTIIIBIL.

- U3 BBIPaOOTaHHOTO MPOCTPAHCTBA;

- U3 MOJIEBBIX BBIPAOOTOK;

- C 3aKJIaJIKOH BBIPaOOTaHHOT'O MPOCTPAHCTBA.

Haubonee >h(exkTUBHBIM U IKOHOMHUYECKH I1eJIeCO00pa3HbIM SIBJISETCS IMEPBBIM CIocod, He
TpeOYIOLINI TOMOJHUTENBHBIX 3aTPAT Ha MOJTOTOBUTENIbHBIE PAOOTHI.

Ha JKXe3ka3zranckoM MeCTOpOXJIEHWH MPUMEHEH OJWH M3 CcHnocoboB mepBoil rpymmbel. Ha
9KCIIEPUMEHTAJIBLHOM YYacTKE YCJIIOBHE 3aJIETAaHUE PYJHOrO TENla — MOYTH TOPU30HTaIbHOE. MOIIHOCTh
pyIHOTO Tena wuW3MEHssoch OT 2 10 8 M. KamepHeie 3amackl OTpa0OTaHbl C OCTaBJICHHEM
MEXyKaMEpHBIX IETUKOB IPH KaMEPHO-CTOJIOOBOM CHUCTEME CO CIEeIYIOIUMH MapaMeTpaMu: KaMephl
coctaBmi - 20 M, pacCTOSIHUE MEXIYy IEIUKaMU BIOJIb Kamep — 15 M, auameTrp IEeIuKOB- 5-6 M.
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BonbmnHCTBO 1EIMKOB 0GOPMIISUIM B BUJAE CUTHAIBHBIX C YMEHBIICHHWEM B MONEPEYHOM CEYEHUU U
JIMIB YaCTh UX U3BJIEKAIH MOJHOCTHIO. TakuM crioco6om Obu1o 10061TO 30 THIC. T py/IbI

[Tono6uble skcriepuMeHThl Ha JKe3Ka3raHCKOM MECTOPOXKJIEHUWHU TMOBTOPUIIMCH €lle HECKOJIbKO
pa3. Tak, manpumep, ydactok 3ainexu «l[lokpo-4» B maxte Nel2 Obut orpadoran mo KCCP ¢
HEpEeTryJISiPHBIM OCTABIIEHUEM OMOPHBIX 1eNUKOB. [ myOuHa pa3pabotku okoio 30 M. MoIHOCTD 3aliexu
4-5 m. PazMep dKCIIepUMEHTaTbHOTO yUacTKa cOCTaBIsn 50x75 M. PazMepsl MeXIyKaMepHBIX 11EJUKOB
MeHsuTuCh OT 1,5%2 mo 6x%12 M, paccTtosiHue Mexay HUMH OT 3 10 25 M. COCTOSSHUEM KPOBJIU M
OIIOPHBIX IEJIMKOB aHAJIM3UPOBAIOCH J0 U IOCIE OTPAOOTKU 3KCIEPHUMEHTA M pe3yJIbTaThl IOKa3aiH,
YTO OHHM COXPAaHAIOT JOCTATOYHYIO HECYIIYI0 CIOCOOHOCTh. B Xone MmOBTOpHON OTpaOOTKHM 3amacoB
BeIM MHKpoceiicMudyeckoe HaOmoneHue. Taxke, Mo JABYyM NpO(HUIBHBIM JIMHUSAM TPOU3BOIMIIH
r€OMETPUYECKOE HUBEIIMPOBAHUE JJI1 U3MEPEHUS OCEIaHUsI 36€MHOM TTOBEPXHOCTH.

Takoii xe skcrepuMeHT ObUT MpoBeAeH mpu oTpaboTke ydactka «Kpecro-8» Ha maxte Ned2.
«Kpecto—8» panee Obul OTpabOTaH MO KaMEPHO-CTOJIOOBON CHUCTEME C PEryJsIpHBIM OCTaBICHUEM
1IETNKOB, CO CIEAYIOIMMH MapameTpaMu: miomans — 100x100 Mm% roy6una paspabotku — 60-70 M,
BBIEMOYHAasI MOIIHOCTh PYAHOrO Tena — 5-8 M. ['eoMeTpuieckiM HUBETUPOBaHUE MPOMUIBHBIX JTUHUN
Ha 36€MHOM MOBEPXHOCTH, 3ByKOMETPUUECKOM U3MEPEHUEM U KOHTPOJIEM JieopMaliuii o NpoQUIbHEIM
JUHUSAM HaJIeTaloNe TONIIM C MOMOUIbI0 JaHHBIX OCEHaHHUM TITyOMHHBIX PENepoB, YCTAHOBJICHHBIX B
CKBa)KMHE, KOHTPOJIUPOBAJIOCh COCTOSHUE MaccUBa IpPU BbIEMKE LEJIMKOB. Pe3ynbTarsl HaOm0aeHUI
ObUTH CXOXKMMH, UTO U B IPEIBIIYIINX dKCIiepuMeHTax, 1 Ha «Kpecto-12», u Ha 42 maxrax.

B Hacrosimee BpeMsi OCHOBHasi JIOJisi JOOBITBIX 3amacoB Ha JKe3Ka3raHCKOM MECTOPOXKICHHH
MIPUXOAUTCS HA MIOBTOPHYIO pa3paboTKy.

Ha MupraiuMckoM MECTOPOXKIACHUN TaKkKe OTpadaThIBaINCh H30JIMPOBAHHBIC MEIUKA B
OTKPBITOM BbIpaOOTaHHOM IpocTpaHcTBe. OnbITHBIN 0510k Nel3 Ha Il ropusoHTe BKIIIOYA TpU Kamephl,
pas3zeneHHble IBYMs psilaMH IeITUKOB-CTON00B. biioku ¢ pazmepamu 50-70 M, HETUKHA COCTABISIIH OT
3x4 no 5%9 m. lllupuna u BeicoTa Kamepsl 1o 12 M. ['myOuna BeipaboTanHoro npoctpanctsa — 40 M. B
pe3yiabTare ObUIO YCTaHOBJIEHO, YTO OTPAOOTKH LIEIMKOB HA y4acTKEe OTPaHUYEHHBIX Pa3MEpOB IPH
BEJIMYMHE YCTOMYMBBIX NMPOJIETOB 10 12 M UMEET MECTO OBITh.

Ha pynnuke «KamMmukum», B ataxkax 320-340 M BbIEMKY LIEJIMKOB OCYILECTBIISUIA U3 OTKPBITOTO
BbIpabOTaHHOTO MpocTpaHcTBa. Ha ydyacTke 4acTMYHO WM MOJHOCTBIO OTpaOOTamu psij LEJIHUKOB C
HambOosee OoraTeiMU pydamu. BricoTa 3Tux 1enukoB 3-6 M, momepedyHoe pasmepsl 3x4 + 6X7 w,
mupuHa Kamepel 3 M. [nmyObuna paspabotku 40-115 m npu yrie nmagenus 0-25°. Yyacrtoxk umen
orpaHudeHHbIe pazMepbl 150500 M, OT HUKHETO TOPU30HTA OH OBLIT OTpaHUYEH OAPHEPHBIM IIETUKOM.

KamepHO-cTONO0BYIO CHUCTEMY C MOCIEAYIOIIKUM OOpYHIEHHEM KpPOBJIM MPUMEHSUIN Ha pyJHUKE
Vaiir-Ilaitn B CLHA npu pa3paboTke miacToo0pa3HOM 3ajie’kH MEJUCTBIX ECUaHMKOB MOIIHOCTbIO 2-4
M 1 Ha riyoune 700 m [3].

B Pecnybnuke lOrocnaBum Ha pynHuke Hukmmu Benmach oTpaOoTka OOKCHTOB KamepamH IO
MPOCTUPAHUIO MOITHOCTHIO 10 7 M ¢ pazMepamu 1eaukoB 5x7 . Ilociie orpabaThiBarOTCs COCEIHUE
KaMepbl 0TpabaThIBAIOTCS yXKe ¢ YMEHbIIEHHBIMH HeTuKamu 3,5%2,5 M. U yxe mocine 31oro, B KpaitHen
KaMepe pa3pylIaioT HEeJUKH U 00pYIIaloT KPOBIIIO M C TOMOIIbIO B3pbIBAaHUS LIMYPOBBIX 3apsiioB. [Ipu
notepe pyasl B 10% npuHsATHIE TapaMeTpbl Kamep SBIAIOTCS O€30MacCHBIMU NP BEICHUH FOPHBIX PadoT
pH AaHHOM criocobe otpabotku [3].

Bo ®panuuun npu orpaboTke OOKCUTOBBIX pyIHUKOB Pykert, Mazor-ABanb, bom-Cyn u Peky
OYHCTHasl BBIEMKa 3aKJIIOYAeTCsl B MPOPEKEHWHM U TMOAPAOOTKE IEIUKOB C JIOBEACHHEM HUX 0
MUHHMAaJIBHBIX Pa3MEpoOB, IPU 3TOM B Hayaje OTpabaThIBaeTCs cepHsl BHIPAOOTOK MO MPOCTUPAHUIO.
[Ipu oTpaboTKe IeNMKOB MyCTOEe MPOCTPAHCTBO IOrallaeTcsl B OTCTymaromeM mnopsake. Ecnu mocie
paspyleHus LEeJIUKOB B OTpabOTaHHBIX Kamepax 00pa30BBIBAETCS KOHCOJb B OTPaOOTAaHHBIX KaMepax,
TO HAJIETAOIIYIO TOJIIY OOPYIIAIOT ¢ OypeHHeM CKBa)KWHBI B KPOBJIIO U €T0 B3PHIBAHUEM.

OnuH u3 cnocoOoB yMmeHbIeHUs moTeph pyaa B uenukax npu KCCP sBisercs BpeMeHHOe
MOJAJEP)KaHUE OYMCTHOTO TPOCTPAHCTBA OMOPHBIMU LEIMKAMU C MOCIEAYIOUUM OOpyIIeHUEM
BBIIIIENIEKAIIEH TOJIIM B OTCTYHAIOIIEM HOpPsIIKE. DTOT BapUaHT MoApaboTKH ncnoiab3oBaics B [lombie
B MeJHOpYIHOM OacceiiHe Ha pyaHukax Jlrooun, [lonskoBune, Cepomosuie u Pynna. Iopsaka 30% ot
o011ero 3amaca py/ibl 3aJIeTaeT B IIACTaX MOIIHOCTBIO 2-5 M, 44% B Tu1acTax MOIIHOCTRIO 5-10 M. Yron
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MaJieHus PyJa0 COACPIKaIIUX TUIACTOB cocTaBisieT 6-8°. ['mybuna 3aneranus ot 800 mo 1800 m. B xoxe
0TpabOTKH 3aMacoB BBIEMKY IICIMKOB M MOTAIICHHE MYCTOT MPOU3BOIAT C MOAPHIBOM HX OCHOBAHWSI,
YTO CIIOCOOCTBYET IJIABHOMY OITYCKaHHUIO HaJeTarolei TOMIIH.

B nacrosmee Bpemsa KIXM «llombckas Meap», KoTOpas SBISETCA  KPYNHEUIIMM
npousBoguTenieM Mmenu B EBpome, mpumenser asa BapuanTa KCCP. O6a sTMx BapwaHThl — 3TO
pasHoBugHocTH KCCP ¢ mpuMmMeHeHHeM KOMILIEKCOB CaMOXOAHOro oOopyroBanusi. Hampumep, Ha
pynuuke IlonkoBuina-CepolioBuila, ¢ MOLUIHOCTH 3ajJ€Xd A0 7 M, MPUMEHSETCS BapUaHT CHCTEMBbI
OoTpabOTKH C YKJIQJAKOW B BBIPa0OTaHHOE MPOCTPAHCTBO IYCTOM MOPOJIBI KOBIIOM IOTPY30YHO-
JIOCTAaBOYHOM MAIIIMHBI C IJIABHOW TOCAJIKOW KpOBIM. A Ha pyaHukax J[toOuH u PymHa, rae Belemka
BBIPa0OTAHHOTO TPOCTPAaHCTBA Ooiee 7 M, MPUMEHSETCS CHCTeMa C 3allOJIHEHHEM BBIPaOOTaHHOTO
MIPOCTPAHCTBA I'MIPABIMYECKOM 3aKIIaAKON U3 MECKOB, KOTOPhIE JOOBIBAIOTCS HAa MOBEPXHOCTH.

Bo ®@pannum Ha Kene30pyIHbIX MECTOPOXKACHUAX JIOTapuHTUY B HA METHBIX PyJHUKAX 3aMOuH
MPUMEHSIIOT KaMEPHBIE CUCTEMBI ¢ OOPYIICHHUEM HAJIETaloIIUX MOPO/I.

KCCP nonyuuna naubonbinee pacnpocTpaHeHue mnpu pa3pabotrke Ha maxtax OAO
«CeBypanbokcutpyaa» (CYBP). YaenvHblii Bec cuctembl B 00mieii 10o0bde pynabl coctaBui 10 50%.
KCCP wucnonp3yercsi mpu yCHJIEHUM HECYIIEH CIOCOOHOCTH TOBBIIMICHHS] YCTOWYMBOCTH OOHAKEHUM
BBIPA0OTOK U KOHCTPYKTHUBHBIX 2JIEMEHTOB CUCTEMBI TyTEM YCTAHOBKH IITAHTOBOTO KPETLIICHUSI.

XapaKkTepUCTUKH KaMEpPHO-CTOJIOOBON CHUCTEMBI Pa3pabOTKH C TMOCICIYIOIIUM OOpYIICHHEM
HaJeraloulel TONIM TOpOA, MPUMEHSIEMONW Ha psie pPYAHBIX BbBIIICONUCAHHBIX MECTOPOXKICHUI
MIPUBEJCHBI B TAOIHUIIE 2.

Haubonbiee pacmnpoctpanenue mnony4mid crnocoObl ucrnonb3oBanus KCCP ¢ pasnuynbiMu
BapUWaHTaMU TOCIIEIYIOUIETO OOPYIIEHHUs BBIMICNEkKAIEH TONmU TopoA. B OonblmmHCTBE CityyacB
oTpaboTKa BeleTCs OAHHM WM JABYMS CIOSIMH. MakcuMallbHas TiyOMHA MPUMEHEHUS 3TOH CHUCTEMBI
nocturaer 1000 m u paxe 1600 M, HO 3TO BcTpewaercs KpailHe peako. Takue ydacTKu 3anexei
0TpabaThIBAIOT MPU OTHOIICHUHU MIPOJIeTa moaApaboTku K riryoune He Oonee 0,2.

dakTopsl, BIMSIONIME HAa BbIOOp BapuaHTa oOpymieHus Haneraromed mouBsl npu KCCP, sto,
KOHEUYHO, TOPHO-TE€OJIOTHYECKUX YCIOBUA, (PU3MKO-MEXAaHUYECKHE CBOWCTBA TOPOJ, YCTONYMBOCTH
KpOBJIM, TOpHOE OOOpYyIOBaHUE, KOTOpOE HCIOIb3yeTcs B pabore u Apyrue. Bo Bcex BapuaHTax
OCHOBHAsl Harpy3ka B 30HE€ OIOPHOTO JABJIEHUS MPUXOIUTCS HA HETUKH TIPH MOACP)KaHUHA OUYHUCTHOTO
npoctpanctBa. [lo mepe Benenust ropHbix padoTsl 3T MKI] yacTHYHO UM MOTHOCTHIO U3BJIEKAIOTCS, a
BBIIIIEJICKAIIAs] HAJIETArOIIas TOJIIIA MOPOJI 0OpyIIaeTcs.

[Tpu 5TOM, 3amacel pyasl B IENWKAaX W3BIEKAIOT JBYMS CIOCOOAMMU: pACHIMPEHUEM TPONICHHBIX
Kamep WJIM MPOBEJIECHHWEM B IEIMKaX 3aXO0JIOK WM IMPOCEUEK C OCTaBJICHHUEM Ha TpaHUIle C 30HOU
OOpYIIIeHHs CUTHAJIBHBIX [[ETMKOB, PACCUUTAHHBIX Ha OTPAHUYEHHBIN CPOK CITY>KOBI.

Tabnmuma 2 — XapakTepuCTHUKHM KaMEpPHO-CTONOOBOM CHUCTEMBI pPa3pabOTKH C MOCIEAYIOLINM
OOpYIIICHHEM HAJIETAIONTUX MTOPOJT
Haspanme ITonesnoe I'myOuna Brremounas VYron nageHus
MECTOPOACICHHA UCKOomaemMoe | pa3paboTKu, M | MOIIHOCTh, M | PYAHOTO TeNa, Tpaj
(pynHuka) ’ ’ ’
JlotapuHTHUs KeJlesHad 265 16-9,0 0-7
pyna
Kuepcapmx MeIb 1600 2,2 38
Mydymupa MeJIb - 9-21 30 - 55
CVYEP OOKCHUT 250 o 25 18 - 30
«ITonsckast Meany Meab 1o 850 no 4,5 3
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[Tponomxenue TabauIB! 2

Ha3zBanue ®opma u Crnoco6
MECTOPOXKICHHSI Pazmeps! kamep pasMepbl OTpa6OTI§I/I Morepi, %
(pynHuKa) OTIOPHOTO naHenei
IIMpHHA | JJIMHA LeJnKa, M (LIeTMKOB)
JloTapuHrus CHTOUHAS 3axX0JKaMu
5 80—100 TUPUHON 5 M 5-15
12-20
yepe3 4 M
Kuepcapmk cronbvaras YacTUYHAs
10 35-40 (1,5-8)x6 oTpaboTKa >
My¢ympa 18 150 - JIEHTOYHAS HOHOe 16
200 U3BJICYCHHE
CYBP 12 60— 70 prznaﬂ, POCEUKHU 8
«[Tonbckas 5 100 neHTo4Has, 15 IPOCEYKHU 6
MEIbY 5 100 crojouaras, 7x7 IIPOCCUYKH 6
B OosbpmmHCTBE  Ccily4aeB, IUIAHOMEPHOE TIOTAlICHHE BBIPAOOTAHHOTO  MPOCTPAHCTBA

OCYIIECTBISIOT MPUHYAUTEIBHBIM OOPYIIEHHEM MOPOJ KPOBJIHM C MOMOINBIO CKBaXHHHBIX 3apsOB.
Ecnu kpoBiis npecTaBieHa phIXJIbIMH, JETKOOOpYIIaeMbIMU OPOJAMHU, TO MOTalIeHUe MPOU3BOJUTCS
MPUHYAUTEIbHBIM Pa3pyLIEHHEM BPEMEHHBIX 1IEJIUKOB.

ITpu kamepHO-CcTOIO0BOM cucTeMe ¢ OOpYLICHHEM HaJleraroliX MOpOJ] OCHOBHBIMU YCJIOBUSIMH,
00eCTIeYnBAOIIMMHI YCTOHYHMBOCTh W 0€30MacCHOCTh OTPAOOTKH 3aJieKel, SBISIOTCS IJIAHOMEPHOE
noJBUranue (poHTa OUYUCTHBIX paboT, 1OCTaTOYHAS HECYIasi CIOCOOHOCTh OMOPHBIX M M0J13aBaIbHBIX
[EJIMKOB ¥ HAICKHOE OOpYIICHHE HAJICTAlOIINX TOPOJ.

BoIBOBI.

Jlo6p1uHBIE pabOThl W OOpyILIEHHE MOPOJ JOKHBI OBITH HPSIMOJIMHEMHBIMH, M OHHU JOJKHBI
MOCTOSIHHO TepeMmernathest. Ilpu 3ToM, uem Oojbllle CKOPOCTb MPOABMIaHMS OYHMCTHBIX paldoT W,
COOTBETCTBEHHO, OOpYILIEHHUS, TEM BBIIIE OE30MaCHOCTh BEAEHUS TOPHBIX pabOT, YTO MO3BOJSET
yMeHbIINTh pazMepsl MKII, a 3HauuT ¥ yMEHBIIMTH NOTEPH NOJE3HOTrO Mckomaemoro. [lapamerpsl
MPUMEHSIEMON CHCTEMbl OTPAaOOTKH OIpPENESIOTCS, ONUPAsCh Ha HSMIHUPUYECKHE 3aBHUCHUMOCTH,
IIOJIyYEHHBIE U1l KOHKPETHBIX TOPHO-TE€OJIOTMYECKUX YCIOBHMM, ONPEINENSIOTCS MapaMeTpbl TaKHX
CUCTEM Pa3pabOTKH.

Ha Mupranmumcaiickom pynHuke OblT  MPOBEJEH MIMPOKMHM KOMIUIEKC aHaJIMTUYECKHX,
71a00paTOPHBIX U HATYPHBIX HUCCIEIOBAaHUM MO aHAJIW3Y M OLEHKE IPOSBIEHUS TOPHOTO JaBJIEHUS U
cnBmxeHus Haneraromei Tonmy nopoa npu KCCP ¢ nocneayromum oOpylieHneM nopoj KpoBiu [4,
5]. I1o mpoBeIeHHBIM HCCIEI0BaHUSAM YCTAHOBJIEHBI TAPAMETPBI UCIIOJIb3YEMOM CUCTEMBI pa3pabOTKU U
pa3paboTaHbl pEKOMEHJAIMU IO YIIPABJIECHUIO TOPHBIM JIaBJICHUEM U CABH)KEHHEM TOJIILH.
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MNPOPUITAKTUKA ACIIMPAIIMOHHOI'O CHHAPOMA

Yypcun B.B.

HAYYHbIU PYKOBOOUMENb. K.M.H.,00YeHM,

KazHMY, Kazaxcman, 2. Aimamol

Kanues C.b.

Peszuoenm xkageopwvr Anecmesuonoeuu u peanumamonocuu Ne2,
KasHMY, Kazaxcman, . Animamol

Mypam /K.

Peszuoenm xkageopwvr Anecmesuonoeuu u peanumamonocuu Ne2,
KazHMY, Kazaxcman, 2. Aimamol

Xan K.A.

Pezuoenm kageopwi Anecmeszuonozuu u peanumamonocuu Ne2,
KazHMY, Kazaxcman, 2. Aimamol

AHHOTALUA:

AcCTHpanMOHHBIN CUHAPOM MPEACTABIISIET COO0M BaAXKHYIO METUIIMHCKYIO TTPOOJIEMY, CBSI3aHHYIO C
[ONa/laHuEM COJEPKUMOT0 POTOIJIOTKH, >KEIyJKa WIM HMHOPOAHBIX TEl B JbIXaTelbHbIE IYTU U
Pa3BUTUEM BOCHAIMUTENBbHBIX U3MEHEHUN B JIETKUX. B 3aBUCUMOCTH OT XapakTepa aclupaTa BbIIEISIOT
OakTepuanibHyl0 ACHUPALUOHHYIO MHEBMOHHUIO, XUMHUYECKUN IMHEBMOHUT M ACHUPALUIO HHOPOJHBIX
Ten. TsKecTh KIMHMYECKHX MpOsBICHUN ompenensercs o0bEMOM acnMpUpPOBAHHOTO MarepHaia |
MOJKET BapbHpPOBaTh OT OECCUMITOMHOM MHKpPOACHHUPALMH A0 TKEIOTO MOBPEXKACHUS JETKUX C
pa3BUTHEM JIBIXaTEJIbHOM HEJIOCTaTOUYHOCTH. B  0030pe paccMOTpeHbl OCHOBHBIE MEXaHHU3MBbI
MopakeHUsl JETOYHOM TKaHM, BKJIOYAs HapyLUIEHHE IPOHUIIAEMOCTH allbBEOJISIPHO-KAUIUIPHON
MeMOpaHbl, OTEK, BOCHAIUTENBbHYIO PpEaKIMI0 W HHAKTHBAIUiO cypdakranta. Ocoboe BHUMaHUE
yaeneHo (¢akTopaM pHUCKa, KIWHUYECKUM IMPOSBICHUSM, COBPEMEHHBIM METO/IaM JIMarHOCTUKH,
JIeYeHUs M MNPO(PUIAKTUKM aCIHMPALUMOHHBIX CHHAPOMOB. CBOEBPEMEHHOE BBISIBICHHE MallMEHTOB
IPYIIBl PUCKA U MPOBEJCHHUE NMPOPUIAKTHUECKUX MEPONPHUATUH CIIOCOOCTBYIOT CHM)KEHHUIO YaCTOTHI
OCJIO)KHEHUH U YJIYYILIEHUIO KIMHUYECKUX UcXo0B [1].

KiroueBble cjioBa: oOmiasi aHecTe3us, aCHUPALMOHHBIA CHHAPOM, CHHIPOM MeHeNnbCcoHa,
JIeroYHasi acrupanus, mpo(rIaKTHKa OCIOKHEHUH.

Iean ucciaenoBanus:

enpto MaHHOW CTaThU SIBJISETCS aHAIM3 W O00OOIIEHHE COBPEMEHHBIX JAHHBIX O KIMHUYECKUX
MPOSIBIICHUSX, JTUATHOCTUKE, JeUeHUH, (HaKTopax pHCKa W METoAaX MPOPUIAKTHKU aCMUPAIMOHHBIX
CUHPOMOB.

Marepuajbl 4 METOABI:

[IpoBenen mouck nmybOnukauuii B 6a3ax nanHeix PubMed u eLibrary mo xiroueBbiM cioBam... B
0030p BKJIIOYAIUCh CTaThbu, OMyOyrKoBaHHble B nepuoj 2000—-2026 rr., mMOCBAILIEHHBIE MATOTEHE3Y,
IUArHOCTHKE, JEUYCHHUIO U IPOPHIAKTUKE ACIUPALMOHHOIO CHHIPOMA.
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Beenenne:

Acniupanusi TpeACTaBiIsseT coO00W CephE3HYI0 OMACHOCTh JUIsl marueHtoB. [lpw acmupainuu B
JBIXaTeNIbHbIE MyTH TOMAAAaeT MaTepual — JKUAKOCTh WIIM MHOPOAHOE TEJNO — M3 MOJOCTH pTa Jr0o
BEPXHUX OT/IEJIOB KENyJA0YHO-KUIIICYHOTO TpaKTa. ACHHUpAIMOHHBIE CHHIPOMBI BCTPEUAIOTCS Yalle,
4YeM 3TO (PUKCUpPYETCs B KIIMHUYECKOM MPaKTHUKE, TOCKOJIBKY BO MHOTHX ClTydasx 3a0ojeBaHue OCTaETcs
Hepacro3HaHHBIM (HEOUEBHUIHAS MIIM He3aMeueHHas acnupanus) [2].

CumMrnrombl  acnupanuu — KJIacCUPUUUPYIOT MO  TPEM  OCHOBHBIM  XapaKTEPUCTUKAM:
MH(UIMPOBAHHOCTh ACMHUPUPOBAHHOTO MaTepHuaia, ero o0bEM U OCTpOTa Hayaja KIMHHUYECKUX
IIPOSIBIICHUM.

Onpenenenue u nocjaeacTBUs

JI€rouHas acnupanusi onpeneisiercs Kak IOoNaJaHue >KUJIKOTO WM TBEPAOIO COAEPKUMOTO B
Tpaxerw M JErkue. B KOHTEKcTe aHecTe3Wu acnupanys BO3HUKACT y MALMEHTOB C HEIO0CTaTOYHBIMU
3aUIUTHBIMU pediekcaMyd TOpTaHU MpU IACCUBHOM WM aKTUBHOM pEeryprutanuu eiryJI04HOro
COZEPKUMOTO.

KnuHuueckue nmposiBI€HUS aCHUPALMOHHBIX CHHIPOMOB BapbUPYIOT MO TSXKECTH — OT JIETKOH
TUIOKCEMUU [0 TIOJIHOM JbIXaTE€IbHOW HEAOCTATOYHOCTH, OCTPOr0 PECHUPATOPHOrO JIHUCTpECC-
cuapoma (OPJZIC), a Takke BIUIOTH 10 KapAHOIYJbMOHAJIBHOTO KOJUIANCa M JETaJbHOro ucxona. K
OCHOBHBIM BapWaHTaM aCIIHPAlMOHHBIX HOpa)KeHI/Iﬁ OTHOCSITCSA KHMCJIOTHBIHN IMHCBMOHUT, acCliypanus C
MOTMAJ]aHuEM YacTull (HampuMmep, ¢ OOCTPYKIMEH IbIXaTelIbHBIX IMyTel) U OakTepuaabHas MHQEKIH,
KOTOpast MOXKET MPUBOIUTH K (OpMUPOBaHUIO abcliecca JIETKOro, SK30IM€HHOM JIMOUHON THEBMOHUM,
XPOHUYECKOTO HMHTEpCTULHMAIbHOrO (ubpo3a, a Takke ITHEBMOHHUM, BbI3BaHHOW Mycobacterium
fortuitum[3]. Pa3ButHe TOro MM WHOrO CHHIPOMA 3aBHCHUT OT COCTaBa M 00BEMa aCIUPUPOBAHHOTO
Mmarepuara.

Haubonee pacnpocTpaHEHHBIM BapHaHTOM TOBPEXKACHUS JETKUX SBISIETCS aCIMpallMOHHBIN
MMHEeBMOHHUT. BriepBbie onricanubii Menaensconom B 1946 romy, oH mpencTaBisieT co00il MOBPEXICHUE
MapCHXUMBI JIETKUX BCJICACTBHUEC BJbIXaHUSA CTCPUIBHOI0 KHCIOIO (I/IJ'II/I )KGJ'I‘-IHOFO) JKCITYAOYHOTO
COJIEP)KUMOT0. TsKEeCcTb MOpa)KeHHs] ONpPENeNsIeTcs YpPOBHEM KHCIOTHOCTH, OOBEMOM acmupara, a
TaK)Ke HaIuyueM B HEM TBEPABIX yacTull. Hebonbiioit 00bEM coepkMMOro ¢ oueHb HU3KkUM pH Moxer
OBICTPO TPHUBECTH K TOKEIOMY U Jake (aTaJbHOMY MHEBMOHMTY, TOTJa Kak OoJjiee 3HAUUTENIbHBIE
00BEMBI, HO ¢ OoJiee BEICOKMM pH, mepeHocsTcs nerye.

VYxe okoso 50 M perypruTUpOBAHHOTO JKEIYJOYHOTO COAEPKMMOIO MOKET pacCMaTpUBATHCA
Kak Tsokénas acnupanus. [Ipy momajgaHuu HECTEPUIIBHOIO COJACPKHMOTO WJIM HAJIWYMM YacTUI B
acrnupaTe BO3MOXKHO Pa3BUTHE MEXAHUYECKOW OOCTPYKLHMHU ABIXATEIbHBIX MyTeH W HHPEKIHUOHHBIX
ocnoxHeHui. Hambonee wacteiMu BO3OymuTensimu sBIsiIOTCS Staphylococcus aureus, Pseudomonas
aeruginosa, Bubl Enterobacter, anaspo0si, Klebsiella spp. u Escherichia coli[4]..

AcnupalMoHHbIe CHHAPOMBI YacTo TPYAHO AuddepeHunpoBaTh Mexay coboi. KimHuueckas
KapTHHA M TaKTHKa JICYEHUS 3aBUCIAT OT MHOXecTBa (paKTOPOB, BKJIIOYAs BUPYJIEHTHOCTb OakTepuil,
PHUCK MOBTOPHBIX 3IM30/10B aCMHpAIMU, @ TAKKE MECTO BOSHUKHOBEHHMS (JJOM IIpecTapebiX, CTaluoHap
WM coobirectBo) [5].

CymectByeT psia (pakTopoB, CBA3aHHBIX C MALMEHTOM U OCOOCHHOCTSAMU MPOBEICHUS MTPOLEAYPHI,
KOTOPBIE MTOBBIIIAIOT PUCK PA3BUTHS ACIIHUPALIAN, CBA3aHHOM C AHECTE3UEH.

66



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

@dakTOpHI PHCKA: JIEeKAPCTBEHHbIE MPenapaThl

Cama mo cebc aHecTe3usl YBEIMYMBACT PHUCK acHHUpalMd. OJTO CBS3aHO C BO3JCHCTBUEM
HCIIOJIb3YCMBIX IMPEIapaToOB HAa TOHYC HUXKHCTO MHUIICBOAHOI'O C(I)I/IHKTepa, YPOBCHb CO3HAHUA IMAIIUCHTA
U YTpaTy 3allIUTHBIX pe(IIeKCOB IbIXaTEeIbHBIX MTyTEH.

K npenaparam, KOTOpbie pyTHHHO MPUMEHSIOTCSA B aHECTE3MOJIOTMICCKON MPAKTHKE U CHUYKAIOT
TOHYC HIKHETO MUIIEBOTHOTO CHUHKTEPA, OTHOCSITCS:

e riporodo

® MHTAJIIIIUOHHBIC aHCCTCTUKU

® 3-aipeHOMUMETHKHU

® OITMOUNIbI

® ATPOIHH

® THOTICHTAJ

® TPUIMKIHYCCKHE aHTUICTIPECCAHTBI

® [JIMKOIUPPOIaT

IloMmumo BIMSIHHUS Ha JaBJICHUEC HHWXHEI0 IUIIICBOJHOTO C(l)I/IHKTepa, AAaHHBIC IIpcrapaTsl
BBI3BIBAIOT MPOTPECCUPYIOIIEE YTHETEHHE CO3HAHMS C MOCIEAYIOIIEH YyTpaTOi 3aIlUTHBIX Pe(IIeKCOB.
Puck acmupanu JOTMOJHUTEIBHO IMOBBIMIAETCS MPH HCIONIb30BAHUUH MECTHOW aHECTE3WH TOPTaHH,
MIOCKOJIBKY TIPH 3TOM IMOIABIIAETCS KaluieBoi pediekc[6]..

dakTopsI pUCKA: MPEIPACHOJIATAIOIIHE COCTOSHUSA

CJ'IeIlyeT OTMCTUTL, 4YTO Y 0OJBIINHCTBA ManueHTOB, MOJYYaromIUX aHCCTC3UI0, aClpalursa HE
pa3BuBaetcs. Jlns € BO3HMKHOBCHHS OOBIYHO HEOOXOIMMBI JOMOJHUTEIBHBIC MpPEApacioiaratoime
COCTOsAHUMA, KOTOPBIC B COUYCTAHHU C YTHECTCHHEM CO3HAHWA W CHMIKCHUCM 3allMTHBIX pe(l)ﬂeKCOB
CO3/Ial0T YCIIOBHS JIJIs CTIHPALIUH.

K TakuM COCTOSIHHSIM OTHOCSTCSI:

® )KCIIYJOYHO-KUIIICYHAA HEITPOXOANUMOCTD

¢ OKCTPCHHBLIC XUPYPIrUUICCKUEC BMCIIATCIIbCTBA

e IepeHeCEHHBIE ONepaliy Ha THIIEBOIE

® HAPYIICHHUA KOOpJAWHAIWU I'NIOTAHUA U JAbIXaHU

® paK MUIIEBOA

® I'pbKa IMHUIIEBOTHOTO OTBEPCTHUS TrUadparmbl

® OXKHpEHNE

B GonbIIMHCTBE NMEPEUUCICHHBIX COCTOSHHUH, CONMPOBOXKIAFONIMXCS HAPYIICHHEM OTOPOKHEHUS
WK TTaccaxka cojiepskumoro BepxHux otaenoB JKKT, maccuBHas peryprurtanus npu WHAYKIAU 0OmIen
AHECTE3MH BCTPEYAETCs 3HAYMUTEIHHO Yallle, YeM aKTHBHas pBoTa[4].

DaxkTOpbI PUCKA: ONBIT U KBATH(HUKALUA MEIMLIHUHCKOIO0 IepCcoHaIa

(DaKTOpI)I, CBA3aHHBIC C MCAUIMHCKUM IIEPCOHATIOM, BKIIOYas OIITNOKH MPUHATHA KIMHUYCCKUX
pemeHHﬁ, HEOOCTAaTOK OIIbITa H 3H3HPII71, paccMaTpuBarOTCA KaK OJHa HW3 OCHOBHBLIX IIPHUYUH
HMHTPAONEPALMOHHON aCIIupaLiy.

D¢ hexkTuBHOCTE NPOPHUIAKTUIECKUX MEPONPUATHI, B TOM YHUCIIE BBINOJHEHHS KPUKOHIHOTO
JaBJIEHHs! TIPU OBICTPOI MOCIEI0BATENbHON UHIYKIIMY, BO MHOTOM 3aBHCUT OT KBaJU(HUKAIIMU U OTIbITA
AHCCTC3UOJIOra, Mpyu 3TOM OTMCUACTCA 3HAYUTCIIbHAs BapI/Ia6eJII>HOCTB TCXHUKHU Y MALUCHTOB BBICOKOI'O
pHCKa.
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B perpocniekTuBHOM uccnenoBanuu Sakai 1 COaBTOPOB OOJBIIMHCTBO CIY4aeB acupanuu ObLIO
CBSI3aHO C TEXHMYECKUMM OMIMOKAaMU aHECTE3WH, BKJIOYas OTCYTCTBUE KPUKOMIHOTO ABJICHUS WU
HE/IOCTaTOYHBIN ONBIT MEpCcoHala. AHAIOTWYHBIC JaHHbBIE Mmoiy4deHsl B aHanuse Kluger u Short, rae
NACCHBHAsl PETypruTanys BCTpeYajach 3HAYUTENIBHO 4Yalle AaKTHBHON pPBOTH, a y OOJBIIMHCTBA
HalUEeHTOB MIPUCYTCTBOBAJIHM Tpeapacoiaratomune hakropsl pucka[l17].

AHTHAcTIMpanoHHas NPO(QWIAKTHKA NPUMEHSIIACh JIMIIb Yy HEOONBIIOr0 YHCIa ITallMeHTOB.
OCHOBHBIMU TIPHUYMHAMH AaCIUPAIMX SIBISUINCH OLIMOKM KIMHUYECKOTO CYKACHUS, TEXHUYECKUE
MOTPEIIHOCTH, HEJOCTaTOYHAsl TOATOTOBKA IAlMEHTa, HAPYIICHUS KOMMYHHUKAIMd M HEONBITHOCTH
nepconana [17].

IIpoduirakruka

IpenonepanuoHHas OllEHKAa PUCKa

KiroueBbIM 3J1€MEHTOM CHHDKCHHS YacTOTHl HMHTPAONCPAIlMOHHOW aclUpaluy SBIsETCS e
npodunaktuka. g 3Toro HeoOXOAMMBI TIIATENBHOE W3YYCHHE COCTOSIHMS NAlMEHTa M BBISBICHHE
npeapacnoaralommx (GakTopoB, YTO BKIOYAeT (U3MKAIBHOE OOCICIOBAaHME M AaHAIN3 TEKYIIUX
cuMnToMOB. Takoil momxox oOs3aTeneH Kak s aHECTE3UMOJOTMYECKOH, TaK M JUIS XUPYPTrHUECKON
KOMAH/IBI.

[To pexoMenmanusiM AMEPHKAHCKOTO OOIIECTBA aHECTE3HOJIOTOB, MPEIOTEPALIMOHHOE HHTEPBHIO
JOJDKHO BKIIFOYATh OLEHKY (PAaKTOpPOB pHCKA, CIIOCOOCTBYIOIIMX PETYPTHTAIMH  KEITYIOYHOTO
CO/ICPIKUMOTO, B TOM 4HcIte [7]

e ractpossodareanpHas pedIrroKcHas 00JIe3Hb;

®  HapyIICHHUS MOTOPUKH IHIIECBO/A;

e 3aTpyaHEHHOE IVIoTaHue (aucdarus);

e  caxapHblil 1uaber;

®  IIPHU3HAKH 3aMEVICHHOTO OMTOPOXXHEHUS Key/IKa (B TOM YHCIIE B3/IyTHE KUBOTA);
e  OOCTpYKTHMBHBIE OIYXOJIH, BBI3bIBAIOIINE 3aCTON COAEP>KUMOTO B MUILIEBOJIE.

IIpexonepanuoHHoe roJioganue

[IpenonepanuoHHOe ToOJOJJaHME TaKKe HMeeT KpuTudeckoe 3HaueHue. CoBpeMeHHbIE
pexomennauuu Komurera cTaHgapToB M NPAKTHYECKUX MapaMeTpoB AMEpPHUKaHCKOro OOIIecTBa
AHECTE3MOJIOTOB JIOMYCKAaoT [7].

o IpUéM JIETKOW MUIIM WM HEMOAU(DUIIMPOBAHHOTO (HE YEeIOBEUECKOr0) MOJIOKAa — HE TO3/HEe
4yeM 3a 6 4acoB /10 TUIaHOBOT'O BMEIIATENIbCTBA;

e yIIoTpeOIeHNE MPO3PAUHBIX XHUJIKOCTeH — He MO3JHee YeM 3a 2 Yaca O omnepanuu (Boja,
MPO3pavyHbIil Yaid, Ta3UpOBaHHbIE HAITUTKHU, COK 0€3 MIKOTH, YEPHBII Kode).

JlaHHbIE pEKOMEHIALMK OCHOBAHBI HA UCCJIEIOBAHUAX, TOKA3bIBAIOIINX, YTO MPUEM MPO3PAYHBIX
KUIKOCTEH 3a 2—4 dYaca 10 WHIAYKIIMHA AaHECTE3WH CBS3aH C MEHBIIUM OO0BEMOM IKEITYTOYHOTO
COJIEP’)KUMOT0 IO CpPaBHEHUIO C Oojiee IMTEIbHBIM TOJOJaHHEM, XOTS KIMHUYECKH 3HAYMMBbIX
pasnuuuii B 00bEMe BBIABIEHO HE OblI0. B cuctemarnueckom 0630pe Cochrane (2003) cnenan BbIBOJ
00 OTCYTCTBHMHM JJOKA3aTeIbCTB B MOJB3Y TPATUIIMOHHOIO PEKUMA «HE €CTh U HE MUTh MOCIIE TIOTYHOUN
110 CPAaBHEHUIO C COKPALIEHHBIM IIEPUOIOM TOJIOAAHUS [UIsl IIPO3PaYHbIX )KuAKocTel [8].

OpHako Ba)XHO YYMTHIBATh, YTO JAHHBIE PEKOMEHJALMM HE B IIOJHOM Mepe NPHUMEHUMBI K
MaIMeHTaM BBICOKOTO pHUCKa acmupanuu. [Ipu TakuxX COCTOSHMSX, Kak KpyIHas napas3zodareanbHas
IpblXKa, axaja3us WIM ONYyXOJIM MUIIEBOAA C OOCTpYKIMEH, MOXKET ObITh OINpPaBIaHO COOJIIOJCHHE

68



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

HECKOJIBbKHX I[HCI\/'I )KPI[[KOﬁ U IIOJIHOCTBIO )KI/I[[KOI\/'I AUCTBI, YUUTBIBASA 3aMCIAJICHHOC OIIOPOKHCHUC U
BBICOKYIO BEPOATHOCTD 3aJCPKKHU MMUIICBLIX MACC B IMTHUIIICBO/IC.

IMpoduniakTuka: Ha30racTpPaJAbHbINA 30H/1, AHTUCEKPETOPHASI M IPOKUHETHYECKAs] Tepanus

[Ipodunaktuyeckass ycTaHOBKa HA30TacTPaJbHOTO 30HAA pacCMaTpUBAaeTCs KaK BO3MOXKHBIM
METOJl CHID)KCHMSI pHCKa aclupaludd BO BpeMs HWHIYKIMH AaHECTE3WH, OJHAKO YOeIUTeIbHBIX
JoKa3aTeNbeTB  ero  3(QexkTuBHOCTM  HE  MOny4eHo. OTCYTCTBYIOT  NIPOCHEKTUBHBIE U
pPaHJIOMU3UPOBAHHBIE HCCIIEIOBaHMs, a HMEIOIIMECS PEeTPOCHEKTUBHbIE JaHHbIE OrpaHUYeHbl. B
KPYIIHOM  DPETPOCIIEKTMBHOM HCCJIEIOBAaHMM HE ObUIO BBISIBICEHO IPEUMYILECTB PYTUHHOTO
IIPEIONEPALMOHHOIO OIOPOYKHEHUS KENly/Ka, 3a HCKIOYEHHEM [IallUEHTOB C IIOJI0O3PEHMEM Ha
KHMIIEYHYI0 HENpPOXOAMMOCTb, IIPpM OSTOM AacHUpalys Yalle BCTpedajach IPU SKCTPEHHBIX
BMELIATEIbCTBAX. YCTAHOBKAa HA30TacTPAJbHOIO 30HJA JOJDKHA IPOBOAMTHCS HHIUBUAYAIBHO C
y4€TOM KJIMHMYECKON CHUTYyallMH, MOCKOJbKY caMa MpolLeAypa MOXET MOBBIIIATh PUCK PBOTHI U
acmupaluu, a TaKKe COMPOBOXKAATHCA TpaBMaTH3alMel, 0cOOEHHO MpH MNATOJOTUHM muileBoja. B
cllydae YK€ YCTAaHOBIIGHHOTO 30HJa PEKOMEHAYETCS aclupamus KEIyAOYHOTO COJEPKUMOTO.
HemnocpencTBeHHoO mepe/ HHTYOAIMel Tpaxer Ha30racTpaibHbIN 30H,1 10JKEH ObITh. [9]

H2-6;10kaTOPBI, HHTHOUTOPHI MPOTOHHON MOMIIBI M MPOKUHETHKHU

Amnrtaronuctsl H2-perientopoB (umeTuuH, GaMOTUINH, HU3aTUIMH, PAHUTUINH) U HTHTUOUTOPHI
MPOTOHHOW TOMIIBI  (JIEKCIAHCOIPa30Jl, 330MENpasoi, JaHCOIMpa3osl, OMeEMNpas3ol, MaHTOMpPas3od,
pabernpa3on) cnocoOHbl TOBBINIATH PH KEMyZOYHOTO COAEPKMMOTO W YMEHbIIATh €ro OO0BEM.
[TpokuHEeTUKHN (JOMIIEPUIOH, METOKJIOMPAMHI, SPUTPOMUIIMH, PEH3ANPUI) YCKOPSIOT OMOPOKHEHUE
KeJTy/IKa, 4TO TEOPETUIECKU MOXKET CHIDKATh puck acmuparuu [10].

Opnako yOenuTenbHasl JokazaTenbHas 0a3za 3(h(QEKTHBHOCTH STHX IMpenapaToB orpaHuyeHa. B
MeTtaaHnanuse Puig u coaBropoB (2012), BkimrounBieM 18 uccrienoBanuii, onieHUBazach 3QPEKTUBHOCTD
H2-6:10xkaTOpOB ¥ HHTHOMTOPOB IPOTOHHOM NOMIIBL. B G0BIIMHCTBE pabOT PUCK acMpanyuy KOCBEHHO
OIICHUBAJICS 110 CYpPPOTATHBIM MoKa3arensiMm — pH kemynodHoro couepxumMoro < 2,5 u o0beM > 25 mi
[11].

Pe3ynbrartel mokazanud He3HAUMTENIbHOE NpeumyiiecTBO H2-010KaTOpoOB MO CpaBHEHUIO C
WHTHOUTOpPaMU TMPOTOHHOW TOMIIBI, a MPH OJHOKPATHOM IEPOPAIbHOM MpUEME HEMOCPEACTBEHHO
nepen omnepanueid H2-6mokatopel Obutn 6omee 3¢dextuBHbl. [Ipr 3TOM MpU MHOTOKPATHOM WITH
BHYTPUBEHHOM BBEJACHHUU PA3IHUUN MEX]y TPyIIIaMH HE BBISBIICHO.

BaxxHO moAUepKHYTh, YTO MCIIOIB3YyEMBbIC MMOKA3aTEIU SBIISIOTCS CyppOTaTHBIMH M HE OTPaKaroT
HaIpsIMyI0 4acTOTYy KJIMHHMYECKH 3HauyuMoil acmupanuu. Kpome Toro, moBsmmenue pH skemymodHoro
COJIEP)KUMOTO HE TMOJHOCTHIO TPENOTBpAIIACT PA3BUTHE ACMHUPANMOHHOTO TOBPEXKICHUS JIETKUX,
MMOCKOJIBKY TaKHe BEIIECTBA, KAaK MOJOKO U JK€T4b, TAKXKE CIOCOOHBI BBHI3BIBATH BBIPAKEHHOE
MOBPEXK/ICHHUE JbIXaTeNIbHBIX MmyTel [12]..

CornacHo COBPEMEHHBIM pEKOMEHIAIMSIM AMEPUKAHCKOTO O0IIIeCTBA aHECTE3UOIOTOB, PYTHHHOE
MPUMEHEHHE TPOKUHETUKOB, AaHTHCEKPETOPHBIX TIpernapaTtoB, AaHTAIUIOB, MPOTUBOPBOTHBIX U
AHTUXOJIMHEPTUYECKUX CPEJICTB C IENIbI0 TPOPHIAKTUKY acTIMPalii He peKoMeHtyercs [7].

BroicTpas nocienoBareabHas unaykuus (Rapid Sequence Induction, RSI)

Kluger u coaBTOpHl M3y4miu BpeMs BO3HHUKHOBEHHSI PETYprUTallMd U aclupalid BO BpeMs
aHeCcTe3MH M YCTAaHOBUJIM, YTO IMOJABIISAIONIEE OOJBIIMHCTBO MOAOOHBIX CIIy4aeB MPOUCXOTUT B MEPUOJT
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WHIYKIIMA aHecTe3nHn. MeHbIas 4acTh 3MHU30/I0B HAOIIOJAETCsl BO BpeMsl MOJICpKAHUS aHECTE3UU U
IIPH BBIXOJIE MAIIMEHTA U3 HapKo3a. B CBsI3u ¢ 3TUM KpaifHe Ba)KHO, YTOOBI XUPYPrH M aHECTE3UOJIOTH
WCIIOJIb30BAIM YETKHI AITOPUTM POPHIAKTHKH aCIIUPAIlUH Y MAIMCHTOB BHICOKOTO prcka [13].

OpHrM W3 TaKuX TMOJIXOJOB SIBISIETCS ObICTpas mocienoBaTenbHas wHIyKIus (RSI) — meron
BBEJICHUSI B AHECTE3UI0, pa3pabOTaHHBIA ISl OBICTPOTrO oOecnedeHHs 3alMIIEHHBIX AbIXaTEeIbHBIX
MyTel B AKCTPEHHBIX CUTYalMsIX WU y MAIllMeHTOB BBICOKOTO PUCKA MPU OJHOBPEMEHHOM CHUKEHUH
BEPOATHOCTH aCMUPALIMH PETYPrUTHPOBAHHOTO KEITYAOYHOIO COJIEPKUMOTO.

MeToauka 6]>ICTPOI7[ nocJIeA0BaTeIbHOMH HHAYKIUU BKJIKOYACT:

® [TACCUBHYIO ITPECOKCUTCHAINIO,

L4 6HCTp06 BBCACHUCE IIPEIapaToB A1 HHAYKIIUU aHECTE3UN U MHUOPECIIaKCAHTOB B 3apaHEC
paCCqI/ITaHHOﬁ ITOJIHOM J03€ 0e3 ITOCTENEHHOTO THUTPOBAHMUA,

® I[PUMEHEHHE KPUKOMJHOTO JaBiieHus, uHauye npuem Cesuivka, (IepBOHAYalbHO BXOAWIO B
METOJIUKY, OJJHAKO B HACTOSIILIEE BPEMsI pEKOMEHAYETCS HE JUIsSl BCEX MallUEHTOB);

® OTKa3 OT BEHTUJISILIUY C IOMOLIBIO MAaCKHU U JBIXAaTEIbHOIO MEIIKA;

® TPaHCOPAJIbHYIO HHTYOALIMIO TPAXeU C UCIIOIb30BaHUEM IPSAMOM WM BUIECOJIAPUHIOCKOIHH.

ITockonbKy OOJBIIMHCTBO CIy4aeB PErypruTaluy U aclUpaluy MPOUCXOAUT UMEHHO BO BpeMs
MHAYKIUM aHecTe3uu, npuMeHeHre RSI HanpaBieHo Ha ObicTpoe obecrieueHue 3aluThl IbIXaTelbHbIX
nyteil. OnHaKko yOeaUTEeNbHBIX J0Ka3aTeIbCTB TOTO, YTO JAHHBIH METOJ JOCTOBEPHO CHIDKAET YaCTOTY
acnupaluy, B HaCTOAIIEE BPEMsI HEOCTATOYHO. JJOIIOJIHUTEIIBHON MEPOM MOXKET CIIy’KUTh KPUKOUIHOE
nasnenne (mpuem Cemka), X0oTs ero 3()(eKTHBHOCTh OCTAETCS MPEAMETOM ITHCKYCCHH M TpeOyer
WHJIUBHUIyIbHOTO TIOIX0/a TIPU 00ECIIEYCHUH MTPOXOUMOCTH JIbIXaTeIbHBIX yTei [14].

IToJ10:keHMe ManMeHTa BO BpeMsl MHAYKIMHU aHeCTe3nu

ITonoxxeHne manuMeHTa BO BpeMsl MHIYKLUU aHECTE3UHM UIPAeT BAXXHYIO pOJib B MpoduIaKTHKe
acTypalnmu.

JUig npopUIIaKTUKK perypruTaiiui peKoMeHayeTcsl IOIbeM roJIOBHOro KoHIa Ha 15-20°. OgHako
B CJIy4ae Y>K€ COCTOSBILEICS perypruTaiiy UCCIeI0BaHUS OKA3aIM, YTO HAKJIOH TOJIOBHOTO KOHIIA HA
15-20° BHU3 B COYETAHMM C ONTHUMAJIbHBIM TOJOKEHUEM TOJIOBBI U IIEU CIOCOOCTBYET YMEHBIIECHUIO
MIOTIAZIAHUS yXKE PETyPTUTUPOBAHHOTO JKEIYJIOYHOTO COJEPKUMOTO B JIbIXaTelbHBIE ImyTH. Hamboree
3¢ GEKTUBHBIM CUUTAETCS MOJOXKEHHUE, IPU KOTOPOM POT PacIioyiaraeTcsi Ha OAHOM YPOBHE C TOPTaHbIo,
4TO O0ECleYrBaeT OTTOK COJEPKHMOIO OT JbIXaTelbHbIX MyTed. Takke M3ydyaloch HCIOJIb30BaHUE
OOKOBOI'O  TOJIOKEHHUSI TAalMeHTa, KOTOpOe CHOCOOCTBYET  YHAICHUIO  PErypruTUPOBAHHOTO
COZIEP)KUMOT0 OT obsacTu ropranu. OJHAKO JaHHOE MOJOXKEHHE MOXET 3aTPYAHATh BU3YaU3aILUI0
JBIXaTeNbHBIX IMyTeH W BBIIOJHEHUE SHAOTpaxeanbHOM uHTyOaruu. Takum oOpa3zoM, NpaBUIbHOE
MO3UIIMOHUPOBAHUE TIAIIMEHTA SIBIISICTCSI BAKHOW JIOMIOJHUTEIHLHONH Mepoil MPO(UITAKTHKH acITUpPaIiH,
0COOCHHO y TAIMEHTOB C BHICOKUM PHCKOM e€ pa3Butus [15].

Jleuenune

Benenue ocTpoii HHTPaoONePAMOHHOM ACIMPALNH

IIpn pas3BuTMM OCTPOM MHTPAONEPALUOHHOW AaCIMpPALMM KIOYEBOE 3HAYECHHE MMEIT €€
CBOEBPEMEHHOE pAClO3HABAHME W HEMEIJICHHOE Hadyano JiedeHHs. OCHOBHBIMU KIMHUYECKHMHU
IMpU3HaKaMU SABJIAIOTCA IMOSBJICHUC KCITYAOYHOI'0 COACPKUMOTO B JAbIXATCIBHBIX ITYTAX, TMIIOKCCMUS,
OpoHXocHa3M, MOBBILICHNE JIaBJICHUS B ABIXaTENIbHBIX MYTAX M MATOJIOIMYECKHE JIbIXaTEIbHBIE IIYMBI.
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Heotnoxuble MeponpusiTus BKIIOYAIOT NPUAAHHE MALMEHTY MOJIOKEHUS C OMYUIEHHBIM TOJIOBHBIM
KOHIIOM, CaHALIMIO POTOTJIOTKH U TPAXEOOPOHXMAIBHOIO JIEPEBa, a TAKXKE PAaHHIOI MHTYOAlHIO Tpaxeu
JUISL 3alllUTHl JIbIXaTeNIbHbIX MyTeil. s yaalieHus acnupupoOBaHHOTO COACPKUMOTO PEKOMEHYETCs
WCIIOb30BaHUE OpoHxockonmuu. HekoTopbie CHenuamucThl TaKKe PEKOMEHAYIOT HCIOIb30BaHUE
nosioxkeHus TpenaeneHOypra mnociie BBEACHUSI MUOPEIAKCAHTOB U JI0 MPOBEICHUS JJAPUHTOCKOIIUU TIPU
HaJM4YUHU FOTOBOI'O aCIUPALIMOHHOIO oTcoca. [Ipeanonaraercs, 4To B 3TOM cily4ae perypruTUpOBaHHOE
coJiep>KuMoe OyZIeT CTeKaTh B CTOPOHY OT JAbIXaTeIbHBIX MYTEH, a OTCYTCTBUE CAMOCTOSTEIBLHOTO BI0XA
y MalMeHTa CHU3UT BEPOSATHOCTh €ro Tonaaanus B Tpaxeto [16].

Petienue o npoo/KeHUN ONepaliii MPUHUMAETCSI COBMECTHO XUPYPIroM U aHecte3nosioroM. [lpu
3TOM YYHUTBIBAIOTCS CPOYHOCTH BMEMIATENIbCTBA, YPOBEHb HACBIIIEHUS KPOBU KHUCIOPOIOM,
MOIATINBOCTD JETKUX U 3P (HEKTHBHOCTH MPOBOAMMBIX JIEYCOHBIX MEPOIIPUSATHI, BKIIOYAs IPUMEHEHUE
OpOHXOJIUTUKOB | TOJIOKUTEIHHOTO JaBieHus B koHile Beigoxa (PEEP). Haznauenne aHTHOMOTHKOB U
[JIFOKOKOPTUKOCTEPOUIOB JIOJXKHO IPOBOJAUTHCS MHIMBUIYAIIbHO M HE PEKOMEHIYETCS B PYTHMHHOU
npakTuke. HeoOXoIuMocTh NPOAOIKEHUST MCKYCCTBEHHOM BEHTWISALIMU JIETKUX OIpeaemseTcs
KIIMHUYECKUM COCTOSIHUEM IMAlUMEHTa M PUCKOM pa3BUTUS OCTPOrO0 PECHUPATOPHOrO JUCTpecc-
CHHJIpOMa, KOTOPBIi 3aBHCHUT OT 00bEéMa[17].

B cnydasix MaccuBHOI acnupanyiii BO3MOXKHO Pa3BUTHE OCTAHOBKH Cep/illa U AbixaHusd. B Takux
CHUTyallUsX HEOOXOAWMO HEMEJICHHO HadyaTh CEpACYHO-JIETOYHYI0 pEaHHMAIlHio, OOECIeYHTh
MPOXOANMOCTh JbIXaTEIbHBIX MyTEeH MyTEM OpOTpaxeaqbHON MHTYOAIlMU M BBIIOJTHUTH MEPOIPUSITHS
10 OYUIIEHUIO JIBIXaTEIbHBIX IMyTEH OT aCIUPUPOBAHHOTO COJIEPKUMOTO.

[Ipy Hanuuuu COOTBETCTBYIOIIMX BO3MOYKHOCTEH paHHEE NPUMEHEHUE HKCTPAKOPHOpPaIbHOMN
MeMOpanHO# okcureHaruu (OKMO) MOXeT ClayX uTh BPEMEHHON MOIACPKKON s CTaOWiIM3anuu
COCTOSIHMSI TAI[MEHTa M OILIEHKH TOTEHIMala BOCCTaHOBIeHUS GyHKuuu n€rkux. OgHako Ha
CETOJIHSIIHUHN JIEHb OTCYTCTBYIOT ONMyOJIMKOBaHHbBIE UCCIIEIOBAHMS, MOATBEPkKAArOIINE () PEKTUBHOCTD
JAHHOW CTpATerud Yy B3POCIBIX MAIMEHTOB C OCTAHOBKOI KPOBOOOpAIEHHS, BO3HUKIIEH BCIEIACTBHE
MAaCCHUBHOM aCTHUPAIINH, a BEPOSTHOCTh OJIATONMPUSITHOTO UCXO/a B MOAOOHBIX CIydasx OCTaéTcsi KpaiHe
HHU3KOM.

Bmecre ¢ tem pesynbraThl uccienoBanuil npumeHenuss DKMO npu ocTpoM pecniupaTOpHOM
muctpecc-curpome (OPJIC) mo3BosisAtoT mpenrnosarate €€ MOTEHIUAIbHYIO O3y y MAaIlMeHTOB, Y
KOTOPBIX MOCIJI€ UHTpaonepauonHon acnupanuuu passupaercs OPJIC. Pemenune o npumenenun 9KMO
JIOJHKHO TPUHUMATHCS WHIUBUAYAIbHO C Y4ETOM JOCTYIMHOCTH METO/a, OOpaTUMOCTH OCHOBHOTO
MaTOJIOTHYECKOTO MPOIIecca U TSKECTH COMyTCTBYIOIUX 3abosieBanuii [18].

3akiioueHnue

AcCTMpanuoOHHBIN CHHAPOM BO BpeMs aHECTE3WH MPECTABISET COO0H MOTCHIIMAIBHO JIETABHOE,
HO B 3HAYHUTEIIBHOW CTETNEHU MPEeaoTBpaTuMoe ociiokHeHHue. COBpEeMEHHBIE MOAXOAbl K BEICHUIO
MalMEeHTOB, BKJIIOYAsi COBEPIIEHCTBOBAHHME MPOTOKOJIOB XUPYPTUUECKUX BMEIIATEILCTB, PACIIMPECHUE
MOKAa3aHUW K PETHOHAPHOM AaHECTe3WH, TIIATEIBHYIO TMPEAONEPAlMOHHYI0 TOATOTOBKY U
CTaHAAPTU3UPOBAHHYIO TAKTUKY MHAYKIIMH aHECTE3UH, MMO3BOJISIOT CYIIECTBEHHO CHU3UTh YaCTOTY €ro
pa3BUTHUS U TsKECTh mnocienctBuil. [IpuopurerHoe 3HaueHUE COXPaHSIOT CBOEBPEMEHHOE BBISIBICHUE
MAIMEHTOB IPYIIIBI PHCKA U CTPOTOe COOMIOACHHE NEHCTBYIONIMX CTAaHIAPTOB 0€30MaCHOCTH.

HecMoTpst Ha JOCTMKEHUSI COBPEMEHHOW aHECTE3MOJIOTUH, aCIUPAIlMOHHBIA CUHIPOM OCTAETCS
3HAYUMOM KJIMHMYECKON mpobiemoil. Ero mpodwunaktuka, paHHss AUArHOCTHKAa U CBOEBPEMEHHOE
JedyeHrne TpeOyrT KOMIUIEKCHOTO MEXKIUCIUIUIMHAPHOIO IMO/AX0/1a, IO3BOJISIONIETO YIYYIIUTh
KJIMHUYECKHE UCXObl U CHU3UTH JIETAJIbHOCTD.
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Tepanus acnupallMOHHOTO CHHAPOMA BKJIIOYACT HEMEMJICHHOE OOECIEeYeHHE MPOXOIUMOCTH
IBIXAaTeNbHBIX IyTeH W aJleKBaTHOW OKCHICHAlMM B COYETAHHH C HHIMBUAYAJIBHO IOJ0OpaHHOMN
MEIMKAMEHTO3HOH U ToJJep)KuBarouleid Tepanuedl. Bompoc Ha3HadeHHs aHTHOAKTEpPHAIBHBIX
MperapaToB JOJDKEH perarbes: TudGepeHIMPOBAHHO ¢ YUETOM KIIMHUYECKOW KapTUHBI U BEPOSITHOCTH
MHQPEKIMOHHOIO  KOMIOHEeHTa. COBpeMEHHble  KIMHUYECKHE PEKOMEHJIALUH  MOAYEPKHUBAIOT
HEOOXO/JMMOCTb PAHHEro pPACHO3HABAHUS COCTOSHUS M HPOBEAECHUS MHTEHCUBHOM Tepamuu Jis
MUHHMM3ALUN PUCKA HEOIArOPUATHBIX UCXO0B.
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Abstract

Agile methods have changed the way software and digital products are delivered, especially by
improving collaboration, feedback, and adaptability at team level. However, in large enterprise
environments, the most difficult question is often not how to deliver work faster, but how to decide
which work deserves delivery capacity in the first place. This article examines the decision-making gap
that appears when Agile execution practices are scaled across complex portfolios, multiple stakeholder
groups, regulated processes, and constrained delivery capacity. It proposes a structured value-based
decision-making model that combines Agile principles, Lean Portfolio Management thinking, and
practical governance mechanisms. The model applies four decision dimensions: strategic alignment,
business value, time criticality, and execution complexity. The article argues that enterprise agility
depends not only on iterative execution, but also on transparent, repeatable, and value-oriented
prioritization. It further discusses implementation considerations, limitations, and practical implications
for product owners, portfolio leaders, and delivery teams working in complex organizational
environments.

1. Introduction

Agile has become one of the most influential approaches in modern software delivery. It
introduced a practical alternative to long sequential planning cycles by emphasizing short feedback
loops, working increments, and continuous collaboration between business and technical teams. In many
organizations, Agile has improved delivery discipline, made progress more visible, and encouraged
teams to respond to changing priorities more effectively than traditional project management models.

At the same time, the success of Agile at team level has created a new challenge at enterprise
level. When an organization has one or two teams, prioritization can be handled through direct
conversations, informal trade-offs, and the judgment of a small group of stakeholders. When an
organization has dozens of teams, multiple value streams, several business units, and a portfolio of
competing initiatives, informal prioritization is no longer sufficient. The enterprise may become very
capable at executing work, while still struggling to choose the right work.

This distinction is important. Delivery efficiency and decision quality are related, but they are not
the same. A team can improve velocity, reduce cycle time, and deliver sprint commitments while still
working on items that do not materially support strategic objectives. Conversely, a high-value initiative
may remain delayed because it lacks sufficient visibility, sponsorship, or a structured prioritization
mechanism. In this situation, Agile execution rituals are present, but enterprise agility remains
incomplete.

The core argument of this article is that Agile organizations need a stronger decision layer. Agile
ceremonies help teams plan, inspect, adapt, and deliver. However, these ceremonies do not
automatically solve portfolio-level choices such as which initiatives should be funded, which
dependencies should be resolved first, which risks deserve immediate attention, or how scarce delivery

74



Mexnynapoauslii Hayunsblii ;kypuaa AKAJTEMHAK Ne 1 (309) 2026 r.

capacity should be allocated. A structured decision model is therefore required to connect strategy with
execution.

The article proposes a value-based decision-making approach for enterprise Agile environments.
The approach is not intended to replace Agile frameworks. Rather, it is intended to complement them by
making prioritization more transparent, repeatable, and connected to measurable outcomes. The model
is deliberately simple enough to be used by practitioners, but structured enough to reduce the influence
of urgency, politics, and subjective pressure.

2. Background and Context

Agile was originally shaped in the context of software development teams that needed more
adaptive approaches to planning and delivery. Its values emphasized working software, customer
collaboration, responsiveness to change, and the importance of people and interactions. These values
remain relevant, but enterprise environments introduce additional constraints that are not always visible
at team level.

Large organizations usually operate within several layers of governance. Funding decisions,
procurement processes, architecture standards, information security requirements, compliance checks,
release controls, and operational support models may all influence how work moves from concept to
production. These controls exist for valid reasons. They protect the organization from operational,
financial, regulatory, and reputational risk. The issue is not the existence of governance, but the lack of
integration between governance and Agile flow.

Another contextual factor is capacity. Enterprise demand is normally greater than delivery
capacity. Business stakeholders, compliance teams, operations groups, technology leaders, and end
users all generate requests. Some requests are urgent, some are strategically important, some reduce
risk, and some are simply visible because they are promoted by influential stakeholders. If the
organization does not have a clear decision method, the backlog becomes a demand pool rather than a
value stream.

Lean Portfolio Management responds to this challenge by linking strategy, investment funding,
portfolio operations, and governance. However, many organizations adopt selected LPM practices
without fully changing the underlying decision behavior. They introduce portfolio boards, dashboards,
or prioritization meetings, but continue to make decisions based on urgency, personal influence, or
historical commitments. The missing element is a practical and consistently applied decision model.

In this article, enterprise agility is understood as the ability of an organization to make timely,
value-oriented decisions and execute them through adaptive delivery systems. This definition places
decision-making and delivery on equal footing. It also recognizes that Agile maturity cannot be assessed
only by the presence of ceremonies or tools. It must be assessed by whether the organization can
translate strategic intent into delivered outcomes.

3. Problem Statement

The central problem addressed in this article is the recurring gap between Agile delivery execution
and enterprise-level value realization. Many organizations invest in Agile training, Scrum roles, tooling,
and delivery cadences, yet still report difficulty in demonstrating business impact. One reason is that
execution practices are improved faster than decision practices.

In practical terms, this problem appears in several ways. Product backlogs become overloaded
with requests that are not clearly connected to strategy. Teams frequently change priorities because there
is no agreed basis for trade-off decisions. Portfolio discussions become lengthy because stakeholders
use different definitions of value. Governance activities are treated as external obstacles rather than part
of the delivery system. Metrics focus on throughput while business outcomes remain unclear.
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The problem can be stated as follows: enterprise Agile environments require a transparent and
repeatable method for prioritizing initiatives across competing dimensions of value, urgency, risk, and
effort. Without such a method, Agile teams may deliver efficiently while the organization
underperforms strategically.

This does not mean that mathematical scoring can replace leadership judgment. It cannot.
However, structured scoring can improve the quality of discussion. It forces stakeholders to state
assumptions, compare options consistently, and make trade-offs visible. The model proposed in this
article should therefore be viewed as a decision support mechanism, not as an automated decision
engine.

4. Literature and Practitioner Perspective

The Agile Manifesto established the foundational values of Agile delivery. Scrum provided a
lightweight framework for iterative team execution. Kanban contributed flow-based thinking and visual
management. Scaled Agile frameworks introduced mechanisms for aligning multiple teams,
coordinating dependencies, and connecting work to portfolio-level objectives. Lean thinking contributed
principles of flow, waste reduction, and economic decision-making.

Despite these contributions, many practical implementations still emphasize delivery mechanics
more than decision economics. Teams learn how to refine stories, conduct daily stand-ups, plan sprints,
and review increments. These practices are valuable, but they answer delivery questions. They do not
fully answer portfolio questions such as whether an initiative should be started, whether it should be
stopped, whether it is more important than a competing initiative, or whether its expected value justifies
its complexity.

Weighted Shortest Job First is one well-known prioritization mechanism in scaled Agile
environments. It encourages teams to compare cost of delay with job size. This is useful because it
introduces economic thinking into prioritization. However, organizations often need additional criteria,
particularly where strategic alignment, compliance, risk reduction, and cross-functional constraints are
important. A broader model can help stakeholders evaluate initiatives in a more balanced manner.

Decision theory also provides useful concepts. It recognizes that organizations often choose
among alternatives under uncertainty. Good decisions require criteria, weights, evidence, and explicit
trade-offs. In enterprise Agile settings, decisions are rarely purely technical. They involve financial,
operational, regulatory, human, and timing considerations. A structured model can help make these
considerations visible before delivery capacity is committed.

From a practitioner perspective, the most useful model is not necessarily the most mathematically
advanced. It is the model that stakeholders can understand, discuss, and apply consistently. If the model
is too complex, it will be ignored or used only by specialists. If it is too vague, it will not improve
decision quality. The framework presented below is designed to balance simplicity and rigor.

5. Proposed Value-Based Decision-Making Framework

The proposed framework evaluates initiatives using four primary dimensions: strategic alignment,
business value, time criticality, and execution complexity. These dimensions were selected because they
reflect common tensions in enterprise Agile environments. An initiative may be strategically aligned but
technically difficult. Another may be small and easy but provide limited value. A third may reduce
major operational risk but require urgent action. The framework helps stakeholders compare such cases
using a shared structure.

Strategic Alignment measures the extent to which an initiative supports organizational objectives.
This may include alignment with digital strategy, operational excellence, customer experience,
compliance priorities, cost optimization, or other enterprise goals. A high score means the initiative
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clearly contributes to a defined strategic direction. A low score means the connection is weak, indirect,
or not yet demonstrated.

Business Value measures the expected benefit of the initiative. Depending on the organization,
value may be expressed as revenue growth, cost avoidance, productivity improvement, risk reduction,
service quality improvement, improved decision-making, or user adoption. The important point is that
value should be articulated explicitly. If value cannot be described, the initiative should not
automatically receive delivery capacity.

Time Criticality measures the impact of delay. Some initiatives lose value if not delivered within a
certain period. Others become urgent because of regulatory commitments, operational windows,
contractual obligations, or dependency on broader program milestones. Time criticality prevents
organizations from evaluating value in isolation from timing.

Execution Complexity measures the level of effort, uncertainty, dependency, or organizational
difficulty associated with the initiative. Complexity may include technical integration, data quality,
architecture constraints, vendor dependencies, change management, security considerations, or
operational readiness. In the proposed model, complexity reduces the priority score because high
complexity consumes capacity and increases delivery risk.

5.1 Priority Score Model

The priority score can be calculated using the following formula:

Priority Score = (W1 x SA) + (W2 x BV) + (W3 x TC) — (W4 x EC)

In this formula, SA represents Strategic Alignment, BV represents Business Value, TC represents
Time Criticality, and EC represents Execution Complexity. W1, W2, W3, and W4 represent weighting
factors selected by the organization. The purpose of the weights is to reflect current strategic priorities.
For example, an organization in a cost-control period may assign greater weight to business value and
efficiency, while an organization facing regulatory deadlines may assign greater weight to time
criticality.

The model should be used as a conversation tool. Scores should be supported by rationale, not
entered mechanically. For each dimension, the evaluating group should document why a score was
selected, what evidence was used, and which assumptions remain uncertain. This helps create an audit
trail of decision logic and enables future learning when expected outcomes differ from actual outcomes.

5.2 Example Scoring Scale

Score | Strategic Business Value | Time Criticality | Execution
Alignment Complexity

5 Directly Very high | Immediate need; | Very low
supports a top | measurable delay creates | complexity;
enterprise value or major | significant minimal
objective risk reduction impact dependencies

4 Strong High value with | Important within | Moderate
alignment  with | clear benefit | current planning | complexity;
major  business | case horizon manageable
priority dependencies

3 Moderate Medium value or | Useful soon, but | Noticeable
alignment with | partially defined | delay is tolerable | complexity
departmental benefit requiring
priority coordination

2 Limited strategic | Low or uncertain | Low urgency High complexity
connection value or uncertain

feasibility
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1 Weak or unclear | Minimal value | No meaningful | Very high
alignment or not  yet | timing pressure | complexity  or
justified major
unresolved
dependencies

6. Implementation Approach

Introducing the framework requires more than distributing a scoring template. The organization
must define how the model will be used, who participates, how evidence is collected, and how decisions
will be reviewed. A poorly facilitated scoring process can become another bureaucratic activity. A well-
facilitated process can improve transparency and stakeholder trust.

The first step is to agree on scoring definitions. Stakeholders should not be left to interpret “high
business value” or “strong strategic alignment” differently in every meeting. Clear definitions reduce
inconsistency. The scoring scale should be tested on several historical initiatives to see whether it
produces reasonable results. If the model produces results that stakeholders consider obviously wrong,
the criteria or weights should be adjusted.

The second step is to define decision forums. Team-level decisions may be handled during
backlog refinement or sprint planning. Portfolio-level decisions require broader participation from
business owners, product leaders, architecture, security, finance, and delivery representatives. The
forum should be small enough to make decisions, but representative enough to avoid blind spots.

The third step is to integrate scoring with existing tools. Many organizations manage work in
systems such as Azure DevOps, Jira, or portfolio management platforms. The model should not require
a separate spreadsheet that becomes disconnected from delivery. Where possible, scoring fields,
rationale, and decision status should be captured close to the work item or initiative record.

The fourth step is to review outcomes. Prioritization should not end when work starts. After
delivery, the organization should compare expected value with observed results. This feedback loop is
essential. It helps refine scoring assumptions, improve estimation discipline, and strengthen
accountability for value realization.

7. Role of Product Ownership

Product ownership is central to value-based decision-making. In many Agile implementations, the
Product Owner role is interpreted mainly as backlog ownership. The Product Owner writes stories,
clarifies requirements, accepts completed work, and manages stakeholder requests. These activities are
important, but they are not sufficient in enterprise environments.

In a decision-centric model, the Product Owner becomes a value interpreter and decision
facilitator. The role includes translating strategic objectives into backlog priorities, ensuring that
business value is articulated, challenging low-value demand, and helping stakeholders understand trade-
offs. This requires stronger business judgment than administrative backlog management.

Product Owners should also maintain a clear connection between initiatives and outcomes. A user
story may describe functionality, but it should also connect to a business reason. If a dashboard is
requested, the Product Owner should ask what decision the dashboard supports. If an automation is
proposed, the Product Owner should ask what manual effort or operational risk it reduces. If a system
enhancement is requested, the Product Owner should ask how success will be measured after release.

This shift may be uncomfortable in organizations where Product Owners have limited authority. If
Product Owners are expected to own value but cannot influence prioritization, the role becomes
structurally weak. Senior leadership must therefore clarify decision rights. Product Owners need enough
authority to say no, defer low-value work, and escalate unresolved trade-offs.
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8. Governance Integration

Governance is often described as a constraint on Agile delivery, but this characterization is
incomplete. Governance can be a constraint when it is disconnected from delivery flow, unclear in
ownership, or applied only at the end of the process. However, governance can also be an enabler when
it clarifies decision rights, reduces risk, and provides a reliable path from idea to implementation.

The proposed framework supports governance by documenting why initiatives are prioritized.
This documentation is useful for auditability and stakeholder communication. It also reduces the risk
that decisions appear arbitrary. When prioritization rationale is visible, stakeholders may disagree with
the final decision, but they can understand the basis for it.

Governance should also be embedded earlier in the lifecycle. If security, architecture, compliance,
or operational readiness concerns are identified only immediately before release, delivery teams
experience delays and rework. A better approach is to include governance criteria during prioritization
and refinement. For example, execution complexity should reflect known regulatory, security, or
architecture dependencies.

In regulated environments, this integration is especially valuable. Agile teams can remain adaptive
while still respecting control requirements. The objective is not to remove governance, but to make
governance part of the value flow.

9. Expected Benefits

The first expected benefit is improved decision transparency. When criteria and scores are visible,
stakeholders can see why one initiative is prioritized over another. This reduces confusion and supports
more constructive discussions. Instead of arguing only from preference or urgency, stakeholders can
discuss evidence and assumptions.

The second benefit is better strategic alignment. By including strategic alignment as a scoring
dimension, the model encourages teams and leaders to connect delivery work with enterprise goals. This
reduces the likelihood that teams spend capacity on work that is locally useful but strategically
marginal.

The third benefit is improved capacity allocation. Enterprise delivery capacity is limited. A
structured model helps allocate that capacity toward initiatives with stronger value and timing
justification. It also makes the cost of high-complexity initiatives more visible before they consume
delivery effort.

The fourth benefit is stronger accountability for outcomes. When expected value is documented at
prioritization stage, it becomes possible to review whether delivered work achieved the intended result.
This encourages a shift from output measurement to outcome learning.

The fifth benefit is improved stakeholder trust. Prioritization decisions are often politically
sensitive. A transparent model does not eliminate disagreement, but it gives stakeholders a fairer process
for comparing competing needs.

10. Limitations and Risks

The framework has limitations. First, scoring contains subjective judgment. Even with definitions,
stakeholders may interpret value or complexity differently. The goal is not to eliminate subjectivity
entirely, but to make it explicit and discussable.

Second, the model depends on the quality of available information. If business value is poorly
understood or complexity is underestimated, the priority score may be misleading. Organizations should
therefore treat scores as decision support rather than absolute truth.
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Third, the model may be resisted by stakeholders who benefit from informal prioritization.
Transparent criteria can reduce the influence of personal pressure, but this may create organizational
discomfort. Leadership support is required to sustain the practice.

Fourth, over-reliance on scoring can create false precision. A priority score of 18 is not necessarily
meaningfully better than a score of 17. The model should guide discussion, not replace professional
judgment.

Finally, the model may need adaptation by industry and organizational context. For example, a
financial institution, an energy company, a healthcare organization, and a technology startup may assign
different weights to risk, speed, compliance, and innovation.

11. Discussion

The main contribution of this article is the argument that enterprise Agile maturity depends on
decision quality as much as delivery efficiency. Many Agile transformations focus on ceremonies, roles,
and tools. These elements matter, but they do not automatically create strategic value. Value is created
when the right work is selected, delivered effectively, and validated through outcomes.

The proposed framework provides one practical way to strengthen this connection. It brings
together Agile adaptability, Lean economic thinking, and governance discipline. It also encourages
organizations to move beyond the question of whether teams are busy or whether sprints are completed.
The more important question is whether delivery capacity is being applied to the most valuable work
under current constraints.

This idea is particularly relevant in digital transformation environments. Transformation portfolios
often include legacy modernization, data platforms, analytics, automation, compliance, user experience
improvements, and operational resilience initiatives. These initiatives compete for the same capacity but
deliver different types of value. Without a decision model, comparison becomes difficult and
inconsistent.

The framework also supports more mature conversations between business and technology.
Instead of treating technology teams as order takers, it positions delivery as part of an investment
decision. Business stakeholders must explain value and timing. Technology stakeholders must explain
complexity and risk. Product owners must translate between these dimensions. Leadership must make
trade-offs deliberately.

In this sense, value-based decision-making is not merely a portfolio technique. It is a cultural
practice. It encourages transparency, accountability, and learning. It helps organizations become more
honest about why work is selected and what outcomes are expected.

12. Conclusion

Agile methods have substantially improved team-level execution, but enterprise agility requires
more than efficient delivery. Large organizations must also improve how they choose, prioritize, and
govern work. Without structured decision-making, Agile teams may deliver quickly while strategic
value remains uncertain.

This article proposed a practical value-based decision-making framework built around strategic
alignment, business value, time criticality, and execution complexity. The framework is designed to
increase transparency, support consistent prioritization, and connect strategy with delivery. It should be
used as a decision support tool rather than a mechanical replacement for leadership judgment.

The broader implication is clear: organizations should not measure Agile maturity only by
ceremonies, velocity, or tooling adoption. They should also assess whether their decision systems enable
the right work to flow to the right teams at the right time. When decision-making improves, Agile
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delivery becomes more than a method of execution. It becomes a practical mechanism for value
realization.
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Abstract

Leadership style is one of the most important factors shaping employee engagement and
organizational performance in the public sector. Unlike private organizations, public institutions operate
under strict legal frameworks, political accountability, bureaucratic procedures, and resource
constraints. Consequently, leaders play a critical role in influencing employees’ motivation, trust,
involvement, and willingness to contribute beyond formal job requirements.

Research suggests that leadership affects organizational performance largely through employee
engagement (Quadri et al., 2024; Thanh et al., 2022). Transformational leadership strengthens
engagement by inspiring employees, creating a shared vision, encouraging innovation, and
demonstrating individualized consideration. Transactional leadership also contributes to performance by
providing clear expectations, rewards, and accountability mechanisms. In contrast, laissez-faire
leadership tends to weaken engagement because it creates uncertainty, poor communication, and a lack
of direction (Thanh & Quang, 2022). Therefore, effective public sector organizations require leaders
who combine vision, support, fairness, and performance management to enhance employee engagement
and organizational outcomes.

Keywords: public sector, leadership style, employee engagement, organizational performance,
transformational leadership, transactional leadership

Introduction

The public sector plays a vital role in society by delivering public services, implementing
government policies, managing public resources, and responding to citizens’ needs. However,

public organizations often face challenges such as bureaucracy, slow decision-making processes,
budget limitations, political pressures, resistance to change, and low employee motivation. Within this
context, leadership becomes a critical determinant of organizational effectiveness. Public managers are
responsible not only for directing employees but also for creating an environment that fosters
motivation, commitment, and high performance.

Employee engagement refers to the emotional, cognitive, and behavioral connection employees
have with their work and organization. Engaged employees are energetic, dedicated, and willing to
contribute to organizational goals beyond minimum expectations (Amoako-Asiedu & Obuobisa-Darko,
2017). In the public sector, engagement is particularly important because organizational success is
measured not only by financial outcomes but also by service quality, public trust, efficiency,
transparency, and citizen satisfaction.

Organizational performance in the public sector reflects the extent to which institutions achieve
their public missions. Performance indicators may include service delivery effectiveness, policy
implementation, productivity, innovation, accountability, and public satisfaction. Leadership style
significantly influences these outcomes because leaders shape organizational culture, communication
patterns, employee motivation, and workplace trust (Alhmoud & Al-Kasasbeh, 2024).
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Leadership Style as a Driver of Engagement

Leadership style refers to the manner in which leaders influence, guide, motivate, and interact
with employees. In public administration, leadership style is particularly important because employees
often operate within formal hierarchies and highly regulated environments. While authority-based
leadership may secure compliance, it does not necessarily generate commitment. Conversely, leaders
who communicate effectively, demonstrate respect, and emphasize the significance of employees’ work
are more likely to foster engagement.

The relationship between leadership and engagement operates through several mechanisms. First,
leaders influence employee motivation by helping employees understand how their work contributes to
public value. Second, leaders build trust by demonstrating fairness, competence, and support. Third,
leaders encourage autonomy and responsibility by empowering employees to use their skills and make
decisions. Finally, leaders enhance engagement through recognition and appreciation of employee
contributions (Amoako-Asiedu & Obuobisa-Darko, 2017).

Transformational Leadership and Engagement

Transformational leadership is widely regarded as one of the most effective leadership styles for
enhancing employee engagement in public organizations (Thanh et al., 2022). Transformational leaders
inspire employees through a compelling vision, shared values, and exemplary behavior. Rather than
merely assigning tasks, they communicate the broader purpose of organizational activities and
encourage employees to view themselves as contributors to meaningful public outcomes.

This leadership style is particularly relevant in the public sector because employees are often
motivated by public service values, social contribution, and professional fulfillment in addition to
financial rewards. Transformational leaders help employees connect routine administrative tasks with
broader societal goals. For example, civil servants responsible for processing public documents may
become more engaged when leaders emphasize how efficiency, fairness, and accuracy

contribute to protecting citizens’ rights and strengthening trust in government. Transformational
leadership also promotes innovation and adaptability. Public organizations frequently encounter
challenges associated with outdated procedures and resistance to change. Leaders who encourage
intellectual stimulation motivate employees to propose improvements, adopt new technologies, and
develop innovative solutions to public service challenges.

Furthermore, individualized consideration enables leaders to recognize employees’ strengths,
aspirations, and concerns, thereby increasing employees’ sense of value and engagement (Sokolic et al.,
2024).

As a result, transformational leadership enhances organizational performance both directly and
indirectly by increasing motivation, commitment, creativity, and discretionary effort. These outcomes
contribute to improved service delivery, successful reform implementation, and stronger organizational
cultures.

Transactional Leadership and Performance

Transactional leadership is based on clear expectations, performance standards, rewards, and
corrective actions. Leaders using this style focus on ensuring that employees understand their
responsibilities and the consequences associated with meeting or failing to meet performance
expectations.

In the public sector, transactional leadership offers several advantages. Public organizations
require structure, accountability, and compliance with legal and administrative procedures.
Transactional leadership helps reduce ambiguity, improve adherence to regulations, and ensure that
employees meet established standards and deadlines (Ohemeng et al., 2018).
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For example, government departments responsible for procurement, reporting, licensing, or
service delivery often benefit from clear instructions and performance monitoring. In such contexts,
transactional leadership can improve efficiency and consistency, particularly when tasks are routine and
standardized.

However, transactional leadership alone may not generate strong employee engagement.
Employees may comply with requirements without developing a deeper emotional commitment to
organizational goals. Excessive reliance on rewards and punishments may also discourage creativity and
initiative. Consequently, scholars suggest that transactional leadership is most effective when combined
with transformational leadership practices that inspire and empower employees (Quadri et al., 2024).

Laissez-Faire Leadership and Disengagement

Laissez-faire leadership is characterized by limited involvement in decision-making, minimal
guidance, and inadequate feedback. Although autonomy can be beneficial in certain professional
contexts, laissez-faire leadership is generally associated with negative outcomes in public organizations
(Thanh & Quang, 2022).

When leaders are absent or passive, employees may experience uncertainty regarding priorities,
expectations, and organizational objectives. This lack of direction can reduce trust, weaken engagement,
and create frustration among employees. Furthermore, unresolved conflicts, inadequate support, and
insufficient recognition may contribute to dissatisfaction and reduced commitment.

Laissez-faire leadership can also undermine organizational performance because public sector
activities often require coordination, accountability, and collaboration across departments. Without
effective leadership, organizations may become inefficient, unresponsive, and unable to meet citizens’
expectations. Over time, employee morale and productivity may decline significantly.

Employee Engagement as a Mediating Factor

The relationship between leadership style and organizational performance is not direct; rather,
employee engagement serves as a critical mediating factor. Leadership influences employees’ attitudes,
behaviors, and commitment, which subsequently affect organizational outcomes (Quadri et al., 2024).

Engaged employees are more likely to demonstrate responsibility, cooperation, innovation, and
dedication to service quality. They are also more willing to support organizational change initiatives,
assist colleagues, and contribute to continuous improvement efforts. In contrast, disengaged employees
may exhibit lower productivity, resistance to change, and reduced commitment to organizational
objectives.

Empirical evidence supports the mediating role of engagement in the relationship between
leadership and performance. For example, Quadri et al. (2024) found that employee engagement
significantly mediates the effects of leadership styles on organizational performance in public sector
organizations. Thus, leadership contributes to performance primarily by fostering an engaged
workforce.

Public Sector Context: Why Leadership Matters More

Leadership is important in all organizations, but it is particularly significant in the public sector.
Public employees often operate under complex regulations, public scrutiny, political influence, and
limited financial incentives. Unlike private organizations, public institutions cannot always rely on
monetary rewards to motivate employees. Consequently, non-financial factors such as fairness,
participation, trust, professional development, and meaningful work become increasingly important
(Amoako-Asiedu & Obuobisa-Darko, 2017).

Public sector leaders must balance control and empowerment. Excessive control may create fear
and discourage initiative, whereas excessive autonomy without guidance may weaken accountability.
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Effective leadership therefore requires a balanced approach that combines clear expectations with
employee support and involvement.

For this reason, many scholars argue that the most effective public sector leadership approach
combines transformational and transactional leadership styles. Transformational leadership provides
vision, inspiration, and motivation, while transactional leadership ensures structure, accountability, and
performance management (Thanh et al., 2022). Together, these approaches create an environment in
which employees understand both what they are expected to do and why their work matters.

Practical Recommendations

Public organizations should invest in leadership development programs that equip managers with
skills related to employee motivation, engagement, communication, emotional intelligence, conflict
resolution, ethical leadership, and change management.

Second, public sector leaders should encourage employee participation in decision-making
processes whenever possible. Participation enhances ownership, increases commitment, and reduces
resistance to organizational change. Employees who interact directly with citizens often possess
valuable insights that can improve policy implementation and service delivery.

Third, leaders should foster a fair and respectful work environment. Fairness in promotion,
workload allocation, recognition, and performance evaluation is essential for maintaining employee
engagement and trust.

Fourth, leaders should consistently connect employees’ daily responsibilities to broader public
service values. Employees are more engaged when they understand how their work contributes to
societal well-being and national development.

Finally, organizations should avoid laissez-faire leadership practices. Leaders must remain
accessible, responsive, and accountable while providing employees with appropriate guidance,
feedback, and support.

Conclusion

Public sector leadership style has a significant influence on employee engagement and
organizational performance. Transformational leadership is particularly effective because it inspires
employees, builds trust, encourages innovation, and connects work to meaningful public service goals.
Transactional leadership also contributes positively by providing structure, accountability, and
performance standards. In contrast, laissez-faire leadership generally undermines engagement and
organizational effectiveness due to its lack of direction and support.

The evidence suggests that leadership affects organizational performance primarily through
employee engagement. Public organizations achieve better outcomes when employees are motivated,
respected, committed, and actively engaged in their work. Therefore, public sector leaders should
combine transformational and transactional leadership practices to create environments characterized by
vision, fairness, accountability, and support. Such leadership is essential for developing effective,
responsive, and high-performing public institutions.
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Introduction

Public procurement is one of the most corruption-sensitive areas of public administration because
it involves large budgets, complex procedures, interaction between public officials and private suppliers,
and significant discretion in decision-making. Corruption in procurement can take many forms,
including bid rigging, favoritism, manipulation of tender specifications, false documentation,
overpricing, and contract amendments designed to benefit selected companies. As a result, procurement
corruption weakens public trust, reduces the efficiency of public spending, and limits citizens’ access to
quality public goods and services.

In recent years, governments and international organizations have increasingly turned to digital
technologies as tools for strengthening transparency and accountability. Open data initiatives, e-
procurement platforms, blockchain, artificial intelligence, and public monitoring portals are now widely
discussed as instruments for preventing corruption before it occurs. However, technology alone cannot
eliminate corruption. Its effectiveness depends on legal regulation, institutional capacity, public
oversight, digital literacy, and political will. Therefore, modern anti-corruption strategies should
combine technological innovation with broader governance reforms.

Open Data and E-Procurement

One of the most important technological tools in combating corruption is open data. In public
procurement, open data means that information about tenders, suppliers, contract prices, award
decisions, amendments, payments, and implementation progress is published in a format that citizens,
journalists, businesses, and watchdog organizations can access and analyze. This reduces information
asymmetry between government and society and makes it more difficult for officials to hide suspicious
decisions.

E-procurement platforms are especially important because they transfer procurement procedures
from paper-based systems to digital environments. This creates electronic records at every stage of
procurement, including planning, tender announcement, bidding, evaluation, contract award, and
implementation. According to Mackey and Cuomo (2020), e-procurement systems can improve
transparency by making procurement data readable, searchable, and available for public scrutiny. When
information about tenders and contracts is openly accessible, it becomes easier to detect red flags such
as repeated awards to the same supplier, unusually high prices, short bidding periods, or frequent
contract modifications.

Open contracting initiatives strengthen this effect. The Open Contracting Data Standard
encourages governments to publish procurement data across the full contract cycle, from planning and
tendering to contract implementation (Saeed et al., 2022). This approach is important because corruption
often does not occur only at the tender stage. It can also appear later, for example through hidden
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amendments, delayed payments, poor-quality delivery, or artificial changes in contract value. Therefore,
transparency must cover the entire procurement process, not only the announcement of tenders.

Public Monitoring Platforms: The Case of Prozorro and Dozorro

Ukraine’s Prozorro and Dozorro systems are useful examples of how digital procurement tools
can support public oversight. Prozorro is an electronic public procurement platform that allows tenders
to be conducted online and enables citizens to observe procurement procedures. Dozorro complements
Prozorro by allowing civil society, businesses, and ordinary citizens to monitor tenders, report
violations, and provide feedback (Rysin & Sukh, 2024).

The significance of these systems is not only technical but also institutional. Prozorro increases
transparency by making procurement information visible, while Dozorro adds a participatory
accountability mechanism. In other words, the government publishes data, and society uses that data to
monitor government behavior. This shows that anti-corruption technology works best when it connects
state institutions with active public control.

However, the Ukrainian case also demonstrates that digital tools do not automatically remove
corruption. Rysin and Sukh (2024) argue that even with advanced systems such as Prozorro and
Dozorro, corruption risks remain due to political, institutional, and wartime challenges. This means that
e-procurement must be supported by strong law enforcement, independent anti-corruption bodies,
judicial accountability, and protection for whistleblowers and investigative journalists.

Blockchain and Records Integrity

Blockchain is another modern tool that can increase transparency in public procurement. It is a
distributed ledger technology that records transactions in a secure and tamper-resistant way. In
procurement, blockchain can be used to protect the integrity of records, verify contract documents, track
amendments, and create permanent audit trails. This is especially relevant because procurement
corruption often depends on the manipulation or disappearance of documents.

Batista (2024) argues that records are a foundation of procurement accountability because they
provide evidence of government decisions. If records can be forged, deleted, or changed, accountability
becomes weak. Blockchain can reduce this risk by creating a system where key procurement records are
hashed, time-stamped, and stored in a way that makes later manipulation difficult. For example, award
decisions, contract amendments, delivery confirmations, and payment records could be registered on a
blockchain system. If someone later tries to replace or alter a document, the inconsistency would be
visible.

Blockchain may also support the use of smart contracts. Smart contracts are digital agreements
that automatically execute certain actions when pre-defined conditions are met. In procurement, this
could mean that payments are released only after verified delivery, or that contract changes require
transparent approval. Huubse (2025) notes that blockchain can improve e-procurement, contract
management, and financial accountability, especially in public-private partnership projects.

However, blockchain adoption faces challenges such as weak digital infrastructure, regulatory
uncertainty, limited technical expertise, and resistance from stakeholders.

Avrtificial Intelligence and Data Analytics

Avrtificial intelligence and data analytics can also help detect corruption risks in public
procurement. While open data makes information available, Al can help analyze large datasets and
identify suspicious patterns that human auditors might miss. For example, algorithms can detect unusual
bidding behavior, links between suppliers, repeated contract awards, inflated prices, suspiciously short
tender periods, or frequent contract amendments.
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Adam and Fazekas (2020) explain that Al and big data tools can support corruption risk red-
flagging by identifying hidden relationships and patterns. This is important because many procurement
systems generate large amounts of data that cannot be effectively monitored manually. Instead of
waiting for corruption to be reported after damage has already occurred, predictive analytics can help
authorities identify high-risk contracts earlier.

Nevertheless, Al also creates new accountability questions. Algorithms can be biased, opaque, or
manipulated if they are poorly designed. Therefore, Al-based anti-corruption systems should be
explainable, auditable, and supervised by independent institutions. Public officials should not use Al as
a “black box” that produces decisions without human responsibility. Instead, Al should support human
judgment by identifying risks and providing evidence for further investigation.

Challenges and Limitations

Although digital technologies can strengthen transparency, they are not a complete solution to
corruption. Adam and Fazekas (2020) emphasize that ICT tools do not automatically produce anti-
corruption outcomes. Their effectiveness depends on local context, connectivity, digital skills,
institutional readiness, and public demand for accountability. If citizens cannot access data, if journalists
are not protected, or if courts do not punish corruption, digital platforms may become symbolic rather
than transformative.

Another problem is the digital divide. Rural populations, elderly citizens, small businesses, and
low-income groups may have less access to digital procurement systems. If only large companies and
government insiders can effectively use digital platforms, technology may unintentionally reproduce
inequality. This is why governments must combine procurement digitalization with training, accessible
interfaces, public education, and support for small and medium-sized enterprises.

Cybersecurity is also a major concern. Procurement data is valuable, and digital systems can
become targets for hacking, manipulation, or unauthorized access. Blockchain may reduce some risks
related to record tampering, but it does not solve all cybersecurity problems. Governments still need
strong data protection standards, secure authentication, regular audits, and clear responsibility for
system failures.

Finally, corruption can adapt to technology. Officials and companies may learn how to manipulate
digital systems, divide contracts into smaller lots, design biased technical requirements, or use informal
networks outside official platforms. Therefore, technology should be viewed as part of a broader anti-
corruption ecosystem, not as a replacement for ethics, law enforcement, institutional checks, and civic
participation.

Conclusion

Modern technological tools have significant potential to combat public corruption in procurement.
Open data and e-procurement platforms increase visibility and reduce information asymmetry.

Public monitoring portals strengthen citizen oversight. Blockchain protects records and creates
tamper-resistant audit trails. Al and data analytics help detect suspicious patterns and identify high-risk
contracts. Together, these tools can make procurement more transparent, competitive, and accountable.

However, technology is not a magic solution. Digital tools work only when they are supported by
strong institutions, clear laws, independent oversight, cybersecurity, public participation, and political
will. The most effective anti-corruption strategy is not simply to digitalize procurement but to build a
transparent governance system where data is open, decisions are traceable, citizens can monitor public
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spending, and corrupt behavior is punished. In this sense, technology should be understood as an
instrument of accountability, while real anti-corruption success depends on the quality of governance
behind it.
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COBPEMEHHBIE NIOAXOAbI K IMAT'HOCTHUKE U JIEYEHUIO CUHAPOMA
CYXOI'OT'JIA3A: OB30OP JIMTEPATYPBI

Hamwaxan Kancas (Pezuoenm-Ogmanvmonoe 3 kype, MKTY)
Hypoicanosa /lunapa (Pezuoenm-Ogmanvmonoe 3 kype, MKTY)
Ceiam Auoap (Pe3uoenm-Ogpmanomonoe 3 xypc, MKTY)

AHHOTALUSA

Cungpom cyxoro raasza (CCI'), win cyXxoil KepaTOKOHBIOHKTHUBHUT, IPEICTABISET COOOU
MHOro(akTopHOE 3a00JIeBaHUE 3JIEMEHTOB TJa3HOW TMOBEPXHOCTH W cle3HoW TuieHKku. [laTomorus
XapaKTepu3yeTcss HapylIeHHMEeM TIoMeocTa3a Cclie3bl U CONPOBOXKIAeTCA O(TaIbMOIOTHYECKUMHU
CUMIITOMaMHU JMCKOM(pOpTa, 3pUTEIBHBIMU HapyIIEHUSAMM, a TaKKe HeCTaOMIbHOCTBIO CIIE3HOU
cyoctaHiui. B ocHOBe pa3BUTHs 3a00J€BAHUS JIEKUT CIOKHBINA KAacKaj MaTOJOIMYECKUX M3MEHEHMM:
aucballaHC MEXIy CeKpelMed M MCIAapeHUEeM CIE3HOW JKUAKOCTH, THUIEPOCMOJIIPHOCTH CIIE3Bl,
BAJIOTEKYILEE XPOHUYECKOE BOCHAIEHUE TKAHEBBIX CTPYKTYp HEPEAHEr0 OTpe3Ka M IMOCIEAyHoLIee
HEHPOCEHCOPHOE TOBPEKACHUE SMUTENUS POTOBHIIBI U KOHBIOHKTUBEI.

ONuaeMHOIOTHYECKHE T10Ka3aTelu JAEMOHCTPUPYIOT BBIPAKEHHBIM POCT: pPacHpOCTPAHEHHOCTh
CCT" Bapeupyer ot 5% nmo 50% B rnobanpHON momynsinuu. Takas BapHaTHBHOCTH OOYCIIOBJIEHA
reorpaguueckuMu  (GakToOpaMu, ATHUYECKMMH OCOOEHHOCTSMH, BO3PAaCTHOH CTPYKTypol H
COITyTCTBYIOLIMM COMAaTHYECKUM CTaTyCOM IalMEHTOB (BKJOYas ayTOMMMYHHBIE M 3HJIOKPUHHBIE
HapyLIEHNS).

CoBpeMeHHBII TUarHOCTUYECKUH KOMIUIEKC MpeTepriesl 3HAaYMTeNbHYyI0 3Boouuio. Hapsny c
TPaIULIMOHHBIMH ~CKPHUHHUHTOBbIMH Tectamu (Tect IHupmepa ans  oneHku oObema  oO1meit
cle30npoayKiuu, npoda HopHa i BbIABIEHUS BpEMEHHM pa3pbiBa CIIE3HOW IJICHKH) B IPAKTHKY
aKTUBHO BHEIPSIOTCS BBICOKOTEXHOJIOTUYHBIE HEWHBA3WBHBIE MHCTPYMEHTaIbHBIE NOaXoabl. K HuM
OTHOCSTCS] 0ECKOHTAaKTHOE U3MEpPEHNE BpeMeHH pa3phriBa cie3Hoil ieHku (NIBUT), unarepdepomerpust
JUIHATHOTO CJI0Sl, KOMITBIOTEpHAss MeHOorpadusi BEpXHETO0 M HW)KHErO BEKa, a TaKKe ONTHYeCKas
KorepeHTHass ToMmorpadus mnepensero orpeska (OKT-IIO) mis TOYHOH OLIEHKHM BBICOTBI CII€3HOTO
MEHHCKA.

B obGnactu TepameBTHUECKUX CTpaTeruil KIIOYEBOM aKLEHT CMEIIAeTCsl C CUMIITOMAaTHYeCKOro
JIeYeHUs] Ha HMHJIUMBUAYATU3UPOBAHHBIN, MAaTOr€HETHYECKHM OOOCHOBAaHHBIA M0/ax0Jl. CoOBpEMEHHBbIH
ITOPUTM BEJICHUS MMAIMEHTOB BKITFOUALT:

[IpumeHeHue clie303aMEeCTUTENBHBIX MPEnapaToB 0€3 KOHCEPBAHTOB C TMAIypOHOBOW KHCIOTOM
BBICOKOM MOJIEKYJIIPHON MacChl U TPETAIO30M.

Taprerayto POTHBOBOCTIAJTUTEIHHYIO " MMMYHOMOTyJINPYIOILYIO Tepanuo
(TJIFOKOKOPTUKOCTEPOHIbI KOPOTKMUMHU KypCcaMH, ITUKJIOCHOpHH A, HHrHOuTOpsl LFA-1).

CucTeMaTHUeCKyI0 TUTHEHY BEK IIPY COMYTCTBYIOLIEM Onedapure.

AnmnapaTHble METOJIbl CTUMYJISILIUM CEKPEIIMH M BOCCTAHOBICHUS (DYHKIIMH MEHOOMMEBBIX Keie3
(IPL-Tepamusi, TOKaJIbHOE TEPMOITYIHCAMOHHOE BO3ICHCTBHE).

KitoueBble cJjioBa: CHHAPOM CYXOro TJla3a, CyXOH KepaTOKOHBIOHKTHUBUT, AUCOYHKIIHS
MEeHOOMHUEBBIX JK€Je3, ClIe3Hasl IUIEHKa, TunepocMoisipHocTh, TecT lllupmepa, meitborpadus, OKT
MepEHET0 OTPE3Ka, CIe303aMeCTUTENH, IIUKIocopuH, |IPL-Tepanus.
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2. BBEJIEHHUE

Cunapom cyxoro rnaza (CCI') sBasiercss oAHONW M3 HamMOOJEe YacThIX M COLUUAIBHO 3HAYUMBIX
OpuyrH OOpalleHHus NalKueHTOB 3a aMOynaTopHOW odTanbMonorndeckoi momomipio. [lo manHBIM
COBPEMEHHBIX MYJIbTHIIEHTPOBBIX SMHIEMHOJIOIMYECKHX MCCIEOBAHUHM, KIMHUYECKHE NPU3HAKU U
cuMnToMbl CCI' BBISBIISIFOTCS] MPAKTUYECKH Y Ka)KJOTO TPEThEro MaleHTa B Bo3pacte crapiue 40 Jer.
[IpoGnema ycyry0usercs MoBCEMECTHON «u(poBU3aLUEi», POCTOM MOMYISIPHOCTH pedpakIMOHHON
xupyprun  (LASIK, SMILE), moBceMecTHBIM HCIOJIb30BAaHUEM KOHIAUIIMOHEPOB U JIUTEIHHBIM
HOILIEHUEM KOHTAKTHBIX JIUH3. OTH (PAKTOPHI IPOBOLUPYIOT Pa3BUTHE TaK HA3bIBAEMOT0 «O(UCHOTO» U
«MOHHUTOPHOTO» TJIA3HOTO CUHAPOMA JIaXKe Y JIUI] MOJIOJIOTO BO3pacTa.

3aboneBaHne HOCHT XPOHWYECKH, HEYKIIOHHO Iporpeccupyronmii xapakrep. OHO OKa3bIBaeT
riny0oOKoe HeraTuBHOe BiusHME Ha kadectBo xu3Hu (Quality of Life), cHmkaer moBcenHEeBHYIO H
npoECCHOHATBHYIO ~ 3pUTENBHYI0  pabOTOCIIOCOOHOCTh, @ TaKXKe  BBI3BIBAET  BBIPAKCHHBIN
MICUXOAMOILIMOHANIBHBIN  TUCKOMGOPT, BIUIOTH A0 (HOPMHUPOBAHHS XPOHUYECKUX TPEBOKHBIX U
JETPECCUBHBIX COCTOSTHUI.

3a moclnegHue roAbl TMOHHMMaHWE JTHONAToreHe3a 3a0oJeBaHUS KapAWHAJIbHO H3MEHMIIOCH.
CornacHo Jnoxnany MexayHapogHoro paboyero KoHceHcyca OOmiecTBa Cle3HOM TUIGHKH H
noBepxHoctu Tiaza TFOS DEWS Il (2017), CCI' Gomblie He paccMaTrpuBaeTcs Kak IPOCTOE
«BBICBIXaHHE» T1a3a. B OCHOBe Marojioruu JIEKHUT 3aMKHYThIH mopodnbiii kpyr (Vicious Circle), rue
KITIOYEBYIO POJIb UTPAIOT JABA B3aMMOCBSI3aHHBIX MATOICHETHUECKUX MEXaHU3Ma!

I'mnocexkperopHblii  (BoaogeUUMTHBIN) MOATHUII: AaCCOLMUPOBAH C MEPBUYHBIM WU
BTOPUYHBIM CHUKEHHEM BBIPAOOTKHU BOJIHOTO KOMIIOHEHTA CIIe3bl CIIE3HBIMU JKelle3aMu (HampuMmep, Npu
cunapome lllerpena, BoO3pacTHOI MHBOJIOIUY JKeJI€3 WIIM CUCTEMHBIX ayTOUMMYHHBIX 3a00I€BaHUSIX ).

HcnapurenbHblil (3BanopanMoHHbIi) NOATHI: 00YCIOBIEH aHOMAJIbHO OBICTPHIM HCIIapeHUEM
CJIE3HOM KMJIKOCTU C TIOBEPXHOCTH IJ1a3a MPU HOpMaIbHOM (yHKIMHU cie3HbIX xene3. B 80% cioyuaes
JaHHBIA MOATUI pa3BUBaeTcs Ha (oHe nuchyHKMU MerbomueBbix xene3 (JAMXK). Oto mpuBoguT k
Ka4yeCTBEHHOMY WJIM KOJIMYECTBEHHOMY NEPHUIUTY JUITHTHOTO CIIOS CIIE3HOW TUIEHKH, KOTOPBI B HOPME
MPEOTBpAIaeT UCTIAPCHHE.

[TaToreneTnueckuii MOPOUYHBIN KPYT 3aMBIKAETCs, KOTAa M3-3a Ae(HInTa BOJIBI I U30BITOYHOTO
WCIIapeHUsl TOBBIMIACTCS OCMOJIIPHOCTH CJI€3bl (TUIIEPOCMOJIIPHOCTH). DTO COCTOSIHUE 3aIyCKaeT
KacKaJl BOCTIAJIMTEIbHBIX PEakIMii Ha MOBEPXHOCTH IJa3a ¢ yyactueM T-nuMmdonuros, nutoknHos (IL-
1, IL-6, TNF-alpha) u wMarpukcubix wmetamonporennas (MMP-9). Bocnanenue moBpexaaeT
OOKaOBUAHbIE KJIETKH KOHBIOHKTUBBI M SMUTEINIH POTOBUIIBI, CHI)KAsl BEIPAOOTKY MYLIMHOB M IIPUBOJIS
K e1ie O0oblei HeCTaOMIIBHOCTH CIIE3HON TUIEHKH.

3. MATEPHUAJIbI U METO/1bI

Jisa dhopmupoBaHUs OOBEKTHUBHOTO HAyYHO-TEOPETUYECKOro Oaszuca HACTOALIEro 0030pa ObLI
MPOBEJIEH MIYOOKHH CHUCTEMAaTHYECKUH MOUCK M aHAIW3 MPO(QUILHOM MEAMIIMHCKOW JIMTEpaTyphbl B
ABTOPUTETHBIX MEXKIYHAPOIHBIX OnOnnorpaduueckux 0azax manubix: PubMed (MEDLINE), Scopus,
Web of Science, a Takxke Cochrane Central Register of Controlled Trials 3a necstunernuii nepuos
(c 2015 o 2025 roj BKIIOYUTENIBHO).

Jns  o0ecriedyeHHss MaKCUMaJIbHOW pPENEeBAaHTHOCTU BBIOOPKM HCMOJIB30BATNCH  CIEAYIOLIHE
CTaHJapTU3UPOBAHHbIE MOUCKOBBIE MapKepbl (3ampoChl) Ha AHTJIMICKOM S3bIKE C HPUMEHEHHEM
norudeckux onepatopos Boolean (AND, OR):

“dry eye disease” OR “keratoconjunctivitis sicca”

“TFOS DEWS II guidelines”

“meibomian gland dysfunction” AND “ocular surface inflammation”
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“dry eye diagnostics” AND “optical coherence tomography”

“artificial tears” OR “dry eye treatment modalities”

Kpurepun BritoueHus myoauKanuii B 0030p:

[ToTHOTEKCTOBBIE CTAThU U3 PELIEH3UPYEMBIX HAYYHBIX KYPHAIOB C BHICOKMM UMIAKT-(PAKTOPOM.

PannomusupoBannbie KOHTpoJupyeMble uccienoanus (PKN).

CucremaTnueckue 0030pbl U METaaHATU3bI.

OdunuanbHble KIMHUYECKHE PEKOMEHIAIMN U KOHCEHCYChl MEKIYHAPOIHBIX SKCIIEPTHBIX TPYIII
(TFOS, Tear Film & Ocular Surface Society, Amepukanckas akagemus odrambmoiorun — AAO,
EBpomneiickoe o6miectBo odransmosioros — SOE).

Bcero Ha mepBoM stane Obu10 HaiineHo 6osee 450 myonukanwmii. [Tocne uckroYeHust TyOIMKaTOB,
TE3UCOB KOH(EpeHIM u pPaboT C HU3KUM YpPOBHEM JIOKA3aTEIbHOCTH, [ETAJHHOMY aHAIU3Y
MOJIBEPIIIMCh HanboJiee HUTHUPYEMbIe W KIMHUYECKH 3HAUYMMbIE MCTOYHHUKH, MOCIYKUBIINE OCHOBOU
i GopMHUPOBAHUS Pa3/IeNOB JUATHOCTUKHU M TEPAITHH.

4. PACIIMPEHHBIN OB30P COBPEMEHHBIX METO/I0B IUATHOCTHUKH CCI*

Huarnoctuka CCIT Ha coBpeMeHHOM »3Tame TpeOyeT KOMIUIEKCHOTO MOJX0Ja, COYETAIOIIEero
CyOBEKTUBHYIO OIIEHKY CHMIITOMOB MAI[MEHTOM M OOBEKTUBHYIO BEPU(PHUKAIUIO COCTOSIHUS CTPYKTYP
IIepeIHEro OTPE3Ka IJiasa.

4.1. Cy0bekTHBHAs OLICHKA U AHKETHPOBaHHUe

Jlisi TepBUYHOTO CKPUHHWHTA M CTaHJAPTHU3AIMH JKal00 WCIOJB3YIOTCS BAIMIU3UPOBAHHBIE
OIIPOCHHKH:

OSDI (Ocular Surface Disease Index): 30moToii craHmapT, COCTOAIIME M3 12 BOMPOCOB.
[To3BoNSIET OIICHUTH YAcTOTy CHUMIITOMOB, BJIHUSHHE (AKTOPOB OKpYKAIOIIEH Cpeapl U CTEMeHb
Ae3ananTanuu nanuveHTa. Pesynerar pamwxkupyercs or 0 no 100 GamnoB (Hopma, jerkas, CpeaHss U
Tsokenas crenedb CCI).

DEQ-5 (Dry Eye Questionnaire): ykopo4eHHbIH OIPOCHHUK U3 5 MyHKTOB, (GOKYCHPYIOLHIACS Ha
WHTCHCUBHOCTH CYXOCTH U CJI€30TE€UYCHUS B TCUCHUE JTHS.

4.2. TpaaAMHOHHBbIE KIUHUYECKUE TECThI

Ipo6a Hopua (Bpemsi pa3poiBa cie3noii mienkun — BPCIT / TBUT): B KOHbIOHKTHBAIBHYIO
nosiocte UHCTAIUpyercs 1-2% pactBop dayopectienna. [lareHT Mopraer, mocie 4ero yaep>KUBaeT
ria3a OTKpbIThIMU. [Ipy ocMOTpe 3a 11es1eBoi 1aMnoi ¢ CHHUM KOOaJIbTOBBIM (QHIIBTPOM (DUKCUpPYETCs
BpeMs IOSIBJIIEHHUS TEPBOIO «UEPHOTrO MATHA» (pa3pbiBa) Ha OKpalleHHOW MmoBepxHocTu. [lokaszarens
MeHee 10 cekyH yKa3bIBaeT Ha HECTAOMIIBHOCTh CJI€3HON TUIEHKU.

Tect Hlupmepa (IHupmep-1 u Iupmep-2): oneHka oObeMa CIE30HPOAYKIUU C TTOMOIIBIO
CTIEMANBHBIX TPAJYHPOBAHHBIX MOJOCOK (HIIBTPOBAILHONW OyMaru, 3akiiaJbiBAMbIX 32 HUKHEE BEKO
Ha 5 munyT. Tect [llupmepa-1 (6e3 aHecTe3nn) oleHUBAET Oa3aIbHYI0 U PEQIIEKTOPHYIO CEKPEIHUIO.
[MTokaszatens Hmke 10 MM 3a 5 MuHYT cumraercs martojorndeckuMm. Tect ¢ anecresueit (Illupmep-2)
MO3BOJISIET N30JIMPOBAHHO OLIEHUTH 0A3aJIbHYIO CEKPELHIO.

4.3. BbICOKOTEXHOJIOTHYHbIe HHCTPYMEHTAIbHbIE METO/IbI

HeunBa3uBHoe m3MepeHue BpeMeHH pa3pbiBa cie3noii mienkn (NIBUT): Bemonnsercs c
MOMOIIbI0 aBTOMATU3MPOBAHHBIX KepaToTonorpadoB WM BHJeOKepaTockornoB. [Ipubop mpoernupyer
konplia Ilmaummo Ha cie3Hylo IJIeHKY M (UKCHUpYeT MajeIline HCKaXeHUs HX KOHTYpOB 0Oe3
MPUMEHEHHS KpacuTellel W aHeCTEeTUKOB. MEeTO UCKITI0UaeT pasJipaXkaromiee neiicTBrue (iyopecienHa
U JIaeT MaKCHUMAJIBHO TOYHYIO KapTHHY.

KomnbloTepHasi OeckoOHTakTHasi Meii0orpadusi: Bu3yanm3aius CTPYKTYPhl MEHOOMHEBBIX
xKene3 B MH(pakpacHOM crekTpe. MeTon MO3BOJsSeT Bpady HariJHO YBUAECTh M 3a(UKCUPOBATH
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APXUTEKTOHHUKY MKEJe3, BBIIBUTH HMX JCCTPYKIIMIO, NCTOHYCHHE, W3BHTOCTh WM MOJHYIO aTpOoQUIo
(«drop-outy sxenes), 4To KPUTHYSCKH BaXKHO JJIsl TUATHOCTUKK uctaputeabHoi popmbr CCT .

OnTuyeckass korepeHTHas Tomorpagus mnepeaHero orpe3ka (OKT-IIO): OGeckoHTakTHas
MUKPOCKOIIHSI, TO3BOJIAIOIIAs C TOYHOCTBHIO 10 MUKPOMETPA M3MEPUTh BBICOTY M ILIOLIAAb CIE3HOTO
MEHUCKa y HWXHero pebpa Beka. CHikeHHE BBICOTHI MeHHCKa MeHee (0.2 MM OOBEKTUBHO
MOATBEPIKIAET BOAOICHHUITMTHYIO (opMy 3a00JICBaHUS.

OneHka O0CMOJISIDHOCTH cJie3bl: TOpPTaTUBHBIE MHUKPOUMIIOBBIE Jaboparopuu (Hampumep,
TearLab) wu3MepsiroT KOHICHTPAIMIO JJIEKTPOJIMTOB B MHHHMAaIbHOM o00beMme cie3sl (Menee 50
HaHONMUTpPOB). 3HaueHus Bbimie 300 MOcm/nm wim pa3HuIa MEXIy Tiazamu Oonee 8 MOcM/ ciyxat
npsMbIM OroxumudeckuM Mapkepom CCT.

5. COBPEMEHHBIE MATOT'EHETHYECKHUE CTPATEI'MU JIEYEHUSA

Jleuenue CCI' nOMKHO OBITH CTYNEHYATBIM W STHOJOTMYECKH HampaBieHHbIM. Ero mnemp —
pa3opBaTh MOPOYHBIN KPYT BOCHAIICHUS U BOCCTAHOBUTH TOMEOCTA3 CIE3HON IIJICHKH.

5.1. ba3oBas cjie303amMmecTUTEILHAS TepaNus

OcHoBa nedeHus Ha Bcex cragusix. [Ipeamourenue orgaeTcs mpenaparaM 0e3 KOHCEPBAHTOB (B
WHIUBHIYATbHBIX FOHUI03aX WM (IaKOHAX CO CIeIUaIbHbIMU KilanaHHeiMH cuctemamu COMOD),
TaKk KaK CTaHJapTHblE KOHCEpBaHThl (Hampumep, OCH3&JIKOHUS XJOpUA) oO0NajalT NpIMOi
AIUTENNOTOKCUYHOCTBIO.

I'masypoHoBasi KMCJI0Ta BBICOKOI MOJIEKYJISIPHON Macchl: CBA3BIBAECT U YACPKUBAET 00bEMBI
BOJIbI, 3HAUUTEIHHO TMPEBOCXOASAIINE €€ COOCTBEHHBIH BecC, OOECIeYMBAECT IPOJOHTHPOBAHHOE
YBII&XKHEHUE U BOCCTAHABIIUBAET TTIMKOKAIUKC POTOBUIIBI.

KomOunnnpoBannbsie mnpenaparbl (I'manyponar + Tperanosa): Tperajioza ACHCTBYET Kak
OMOIPOTEKTOP, 3alTUINasl KJIETKH JUTETNS OT OCMOTHYECKOTO II0Ka, BEICHIXaHUS U alloNTo3a.

Jlunuaocoaep:kamue Kamid (KATHOHHBIE JMYJIbCHM): COJEpXKAT HAHOYACTHUIBI Maced,
KOTOpBIE HHTETPUPYIOTCS B TOBPEXKICHHBIN JTUMHUIHBIN CIIOH CIe3HON MICHKHU, PE3KO CHUXKAsI CKOPOCTh
ee ucrapenus (Heodxoaumel mpu JJMX).

5.2. IIpoTuBOBOCTIA/IUTEIbHAS © MMMYHOMOY/JIHPYIOLIAsl Tepanusi

[Tockonpky B ocHoBe mnporpeccupoBanus CCIT JEXHT XpOHUYECKUM WMMYHHBIM OTBET,
MIPUMEHEHUE TOJBKO YBIAXKHSIOIMIMX Kallelb YaCTO OKa3bIBaeTcs Hed(h(HEKTUBHBIM.

I'moxkokoprukocrepouasl (I'KC) nokanbHo (propmeTosioH, HeKcamMeTa30H): Ha3HAYAOTCS
KOPOTKMMH Kypcamu (2—4 HeAenu) MoJ CTPOTUM KOHTpojeM BHyTpuriazHoro nasieHus (BI'/) mns
OBICTPOTO KyMHPOBaHUS 00OCTPEHHS BOCMIATUTENHHOTO Mpoliecca.

Hukaocnopun A (B konuenrpanusix 0.05% wuiau 0.1%0): cnienuduyeckuii ”MMYHOMOIYJISATOD.
brnoxupyer T-kieTounyo HHOUIBTPALIMIO CIE3HBIX K€Je3 U TJIa3HOH MOBEPXHOCTH, BOCCTAHABIMBAECT
€CTECTBEHHYIO MPOIYKIHIO cie3bl. [IpennaznaueH ans JuMreabHoro npumMeHenus (ot 3 1o 6 Mecsiues u
Oonee).

NHrubéuropsl MeTA/UIONPOTEMHA3: HA3HAUYEHHWE HHU3KHX [I03 CHCTEMHBIX TETPAIUKINHOB
(IOKCHUIIMKIIMH) 32 CYeT UX HEaHTUOAKTepUaabHOTO, a MOIIHOTO AaHTHIPOTEa3HOro0 U
MPOTHUBOBOCIIATUTEILHOTO IEHCTBHUS HA TKAHU BEK.

5.3. I'mruena Bek U Tepanus AMcPYHKIHMN Meiil0OMHEBBIX KeJe3

Tenble KOMIpecchl U CAMOMACCAXK BEK: ©XKeAHEBHOE MporpeBanue Bek (o 40-42 °C) mus
Pa3zKMKEHUsT 3aCTOSIBLIETOCS] BOCKOIOJOOHOTO CEKpeTa MeHOOMHEBBIX JKele3 C MOCIeAYIOIIUM
MEXaHWYECKUM BBIBEICHHEM CEKpETa.

AnnapatHoe JedeHue (IPL — VHTeHCHMBHBIII HMNYJbCHBIH CBeT): OJHA W3 CaMbIX
MIPOrPECCUBHBIX MeTONUK. CBETOBBIE HMIMYJILChl OMPEICTIEHHON IMHBI BOJIHBI BO3JEHUCTBYIOT Ha
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00JIacCTh KOXH BOKPYT TIJla3. OTO yIydlIaeT MHUKPOLUPKYIALHUIO, KOArYJIUPYeT IaTOJIOTHIECKUe
TEJICAHTUIKTA3UU (MCTOYHMKH BOCHAIUTENBHBIX LHUTOKHHOB), CTUMYJIHMPYET METa0OIHM3M JKele3 H
HOpPMAaJIU3YEeT BA3KOCTh JIUITHIHOTO CEKPETa.

5.4. Xupypruuyeckue U OKK/JIH03HOHHbIE METOAUKH

[Ipu TsDKENbIX, TOPOUAHBIX K MEAMKAMEHTO3HOMY JjeueHuto ¢opmax BogonepuuutHoro CCIT
MPUMEHSIIOT OKKJIIO3HI0 CJIe3HbIX TOYEK. YCTaHOBKA CHJIMKOHOBBIX UJIM KOJJIAT€HOBBIX MHKPOIPOOOK
(MyHKTyaJIbHBIX OOTYpaTOpOB) B CJE€3HbIE KaHAJbIIbl MO3BOJISIET OJOKHPOBATh €CTECTBEHHBIH OTTOK U
MaKCHMaJbHO JIOJITO YAEpKUBaTh COOCTBEHHYIO Clie3y MalleHTa U CJIe303aMECTHTENh Ha TJIa3HOM
MIOBEPXHOCTH.

6. SAKJIIOYEHHUE

CunapoM cyxoro riasa Mmpomiei myTb B 0()TaTbMOJIOTHYECKON HayKe OT JOKaJIbHOIO CHMIITOMA
710 KOMITJIEKCHOTO CUCTEMHOI'0 MEXIUCLUUIUIMHAPHOTO 3a00J1€BaHMsl MEPEAHEr0 OTpe3Ka Iuas3a. Ycrex
BEJICHUS TaKUX MAI[MEHTOB HAIMPSMYIO 3aBUCUT OT CBOEBPEMEHHOU AuddepeHnanbHOl TUarHOCTUKU
MeX1y BOJIOAe(DUIIMTHBIM U UCTIAPUTEIHHBIM MOITUIIAMU MTATOJIOTHH.

BHenpeHne B KIMHUYECKYIO NMPAKTUKY TaKUX HEWHBA3UBHBIX OOBEKTHUBHBIX TEXHOJIOTUH, Kak
OKT-menuckomeTpusi, komnbioTepHas meitborpacdus u 6eckontaktueiii NIBUT, mo3Bonsier yiitu ot
CyObEKTUBH3Ma TPAJUILIMOHHBIX TECTOB M BBISBIIATH MATOJIOTHIO HA JOKIMHUYECKOM dTane. B tepanuun
COBPEMEHHBI CTaHIAPT TpeOyeT 00s3aTeNbHOTO BKJIIOYEHHUS IMPOTUBOBOCHAIUTEIHLHOIO 3BEHA
(maxnocniopud, ['KC) u maTroreHeTWYecKoil CiIe303aMECTHTEIBbHOM Tepanmuu 0e3 KOHCEPBAaHTOB,
JOTIONTHSAEMON  BBICOKOTEXHOJOTHYHBIMU  (usnorepaneBTuueckumMu  Metogamu  (IPL-tepamms).
JlanpHeliliee pa3BUTHE HAMpaBICHHUS CBSA3aHO C pPa3pabOTKOM TapreTHbIX OHMOMOJEKYISPHBIX
MpPernapaToB U PEreHEPATUBHBIX TEXHOJIOTHI KIIETOUHOU Teparnuy SIUTENNs TTIa3HON MOBEPXHOCTH.
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AHHOTAIUA

Lenp wccnemoBaHusl 3aKIIOYACTCS B KOMILICKCHOM aHAJIM3E BIMSHUS MHOTO()YHKIIMOHAIBHBIX
KHUJIBIX KOMIUIEKCOB Ha pa3BUTHE COBPEMEHHON ropojckoil cpenbl. MeTonoaoruyeckasl OCHOBa paboThI
IIOCTPOCHA HAa U3YYEHMM HAYyYHOM JIMTEPaTyphl U aHAIN3E apXUTEKTYPHO-IUIAHUPOBOYHBIX pelieHuil. B
pe3ysbTaTte yCTAaHOBJIEHO, YTO MHOTO(MYHKLIHMOHAJIbHbBIE JKUJIbIE KOMIUIEKCHI COAECHCTBYIOT MOBBILICHHIO
JNOCTYIIHOCTH  UHQPACTPYKTYpbl,  YAYUYLIEHHIO OOIIECTBEHHBIX IPOCTPAHCTB M  CO3JaHUIO
OJaronpuATHBIX YCJIOBUM IS ’KU3HU HaceneHus. ChenaH BBIBOJ O TOM, YTO IOJOOHBIE KOMIUIEKCHI
MPEICTABISIIOT 000 A(PPEKTUBHBIN HHCTPYMEHT YCTOMYUBOTO PAa3BUTHUS TOPOACKHX TEPPUTOPHIA.

KiroueBble ci10Ba: MHOrOQYHKIMOHATIbHBIM JKUIONH KOMIUIEKC; TOpPOJACKas Cpela. CMeIlaHHas
3acTpoiika. 00IIeCTBEHHBIE IPOCTPAHCTBA. YCTOMUNUBOE PA3BUTHE.

BBEJIEHUE

CoBpeMeHHBII ropoj MepeKUBaeT Mepruoj] NIyOOKUX CTPYKTYPHBIX U3MEHEHUH, 00yCIOBIEHHBIX
pocToM ypOaHM3aIMK U HEOOXOAMMOCTBIO MOMCKA HOBBIX MOJIXOJI0B K OpraHM3alluu MpocTpaHCTBa. B
3THX YCIOBHUAX OCOOYI0 3HAYMMOCTh HPHUOOpEeTaeT KOHLENIMS MHOTO(QYHKIIMOHAIBHBIX JKHIIBIX
KOMITJIEKCOB, WHTEIPUPYIOIIMX B €AUHOM apXUTEKTYpPHOH CTPYKTYpe JKWjble, OOIIECTBEHHBIE,
KOMMEpYECKHe U peKpealnnoHHble (GyHKUMU. J[aHHBIN moaxos 3HaMeHyeT co0oil CABUI B mMapaaurme
MIPOEKTUPOBAHMUS )KUJION CPEIbl, TOCKOJIBKY OH OTXOJUT OT yCTapeBIleld MOHO(PYHKIIMOHATIBHON MOIETH
MUKpPOpPalOHHOM 3aCTPOMKH, JOMUHUPOBABLIEH B IPaJOCTPOUTEIBCTBE AECATUIETUAMMU. [ 1 ]

AKTyalnbHOCTb HCCIIEZIOBaHUS OOYyCIIOBJIEHA TEM, YTO MHOTO(YHKIMOHAJIBHBIE KOMILIEKCHI
CTaHOBATCS BCcE OoJiee pPAaCHPOCTPAHEHHBIM SIBIEHHEM B TIPaJOCTPOMUTEIHCTBE PA3JIMYHBIX CTPaH.
VYkazaHHble O0OBEKTHI 00Ja/1al0T MOTEHIIMAIOM CYIIECTBEHHO HW3MEHUTh XapaKTep TEPPUTOPHAIBHOTO
pa3sBUTHs U  KauyecTBO cpeabl obOurtanus. Llenp cTarbu COCTOMT B aHajdM3€  BIUSHHS
MHOTO(QYHKIMOHAJIBHBIX HJIBIX KOMILUIEKCOB Ha (POPMHpPOBAHHE TOPOJCKOW CPeabl U BBIIBICHUHM HX
PO B PELIEHUH COLIMAJIBHBIX U SKOJIOTUYECKUX 3a4ad.

B pamkax wuccienoBaHHs CTaBATCS CJENYIOUIME 3a/aud: pPacKpbITh CYIIHOCTh TOHSTHUS
MHOTO(YHKIIMOHAJIBHOTO JKMJIOTO KOMIUIEKCA; MPOAHAIU3UPOBATh BO3/IECHCTBHE TaKMX KOMILIEKCOB Ha
COLIMAJIbHYIO Cpely; pacCMOTPETh SKOJIOTWYECKHE AacHeKThl HUX (YHKUMOHHPOBAHUS; BBIIBUTH
poOJIEMbI U OTIPENIENIUTh MEPCIIEKTUBBI PA3BUTHS.

1. IToHsATHE U TUIIOIOTUS MHOTO(YHKIIMOHAIBHBIX KHJIBIX KOMILJIEKCOB.
MHoOropyHKIIMOHANBHBIM ~ JKUJIOM ~ KOMIUIEKC  HIpPEACTaBIsIeT  COO0OW  apXUTEKTYpHO-
IpaJIoOCTPOUTEIbHOE O00pa3oBaHME, B paMKaX KOTOPOTO OCYIIECTBISIETCS COYETaHUE JKUIIOM,
OOIIIECTBEHHOM, KOMMEPUECKOW W pEeKpealoHHOW (YHKUMH B €IMHOM OOBEMHO-TUIAHUPOBOYHOM
pewieHnH. B omnune oT TpaguIMOHHON 3aCTPOMKH, MHOTO(QYHKIMOHAIBHBIE KOMIIJIEKCH (POPMUPYIOT
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cpeny, MO3BOJISIONLYIO YIOBJIETBOPSTH Pa3HOOOpa3HbIe MOTPEOHOCTH YEIOBEKA B IIpeesiax Memexo HoN
JIOCTYITHOCTH, YTO COKpAIIIAE€T BPEMsI HA MIEPEIBUKEHUE U MTOBBIILIAET KAYECTBO KU3HU.

CraHoBJIEHHE KOHLIETIIUM MHOTO(YHKIIMOHAIBHON 3aCTPONKU CBA3aHO C KPUTHKOW IPUHIIUIIOB
(byHKIMOHATBHOTO 30HMpOBaHuUs Topoxa. Jlxeiin J[xeiikoOc momuépkuBana, YTO JKUBBIE TOPOJICKHE
pailoHbI OTIIMYAIOTCS CMelIeHneM (PYHKLUMN, a He UX CTPOTUM pazfesieHrueM. [2]

HmenHo pa3zHooOpa3ue HCHOJIb30BaHUH MOPOXKAAET YAMUHYIO JKM3HB, 00€CIeunBacT 0e30MacHOCTh H
co3naér armocgepy Mecra.

B coBpeMeHHOI MpakTUKE BBIIEISIIOT HECKOJIBKO TUIIOJOrndeckux rpynmn. K nepsoii oTHocsATCS
KOMIUIEKCHI ¢ IIpeolnaganueM oOIIeCTBEHHBIX (QYHKIMM, I7le Ha HeXXUJIble TTOMEIeH sl npuxoaurces 30—
40% muomaau. Bropas rpynmna BKIIOYaeT KOMIUIEKCHI-PEOPraHU3aTOPhI JKUJION Cpeabl, (popMupyembie
Ha CYLIECTBYIOIIUX TEPPUTOPHUAX. TpeTbs NMpeAcTaBieHa KOMIUIEKCAMHM Ha TEPPUTOPUAX pEreHepanuu
OBIBIIMX NMPOMBIIUICHHBIX 30H, YTO MO3BOJISET (P (PEKTUBHO HCIIOIB30BaTh OCBOOOIUBIINECS 3€MEIIbHBIC
pecypcbl.|3]

BaxHoit 0c00eHHOCTHI0O MHOTO()YHKIIMOHATIBHBIX KOMIUIEKCOB SIBIISIETCS] CIIOCOOHOCTh CO3/1aBaTh
CaMOJIOCTaTOYHbIE MUKPOCPE/Ibl, B KOTOPBIX KUTEJIM PelIaroT OOJBIIMHCTBO IOBCEAHEBHBIX 3a7a4 0e3
JUIMTEIbHBIX TOE3/10K. OJTO JOCTUraeTcs 3a CUéT HUHTErpalUM >KWJbs, TOProBiM, OOpa30BaHUS,
3[JpaBOOXPAHEHUS U JJOCYyTa, YTO CIIOCOOCTBYET (JOPMUPOBAHUIO YCTOHUMBBIX MECTHBIX COOO0IIECTB.[4]

FEL :
Puc. 1. . [Ipumepol cospemenbix MHO2OPYHKYUOHANbHBIX HCULBLX KOMIJLEKCO8 PAZIUYHBLX MUNOL02ULL
https://architime.ru/specarch/top 10 affordable housing/social housing.htm

@ o @

MHOIODYHKIHOHAJIbHBIH AKHIIOH KOMIUIEKC
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Puc. 3. Kpynuouii cmewantsiii Jcuoti KOMniexke 8 npupooHoM 1anouagme
https://amazingarchitecture.com/residential-building/saota-presents-luxerivers-a-new-mixed-use-

residential-development-in-chongging-china

2. BiausiHue MHOTO(YHKIIMOHAIBHBIX JKUJIBIX KOMIUIEKCOB Ha COLIMANIBHYIO CPEY.

Co3manne KayeCTBEHHBIX OOIIECTBEHHBIX IPOCTPAHCTB SIBISETCS KIIOYEBBIM  aCIEKTOM
MO3UTHUBHOIO BIUSHHUS MHOTO(YHKIIMOHAJIBHBIX KoMILieKcoB.Ilemexoaubie OynbBapbl, 1BOPbI-aTPUYMBI,
03eNIeHEHHBIE Teppachl (JOPMHUPYIOT CIIEHAPUU HCIIOJIIB30BAaHHUS M CO3MAIOT YCIOBUS U COLMAIBHBIX
CBs3ed Mexny kurernsimu. MceciaenoBaHus IEMOHCTPUPYIOT NPSMYIO 3aBUCUMOCTb MEXAY Kau€CTBOM
MIPOCTPAHCTB M YIOBJIETBOPEHHOCTHIO KUTEJICH YCIOBHUIMU MPOKUBAHUA.[S]

MHoropyHKIHOHAIbHbIE KOMILJIEKCHI CIIOCOOCTBYIOT Pa3BUTHIO COLMAIBHON MH(PACTPyKTYyphI:
oOpa3oBareIbHbIE M MEIUIUHCKUE YUPEXKICHHs, KYIbTYpHbIE OOBEKTHI PEIIAlOT MpodiaeMy Aeuuura
ycayr. Kommepueckue mpeanpusiTHs CO3Jal0T pabodyne MecTa U 00eCleuMBarOT HaJIOTOBBIC
MOCTYIUIEHHUs. BakHbIM TpenMyIlecTBOM SBJISETCS OpraHusanus 0e30apbepHOM cpenabl Ul
MaJIOMOOMJIBHBIX IPYII HacelaeHus.[6]

Heo0xomnMo OTMETHTH pOJIb TaKWX KOMIUIEKCOB B (JOPMHUPOBAHUH TOPOJCKON HICHTUIHOCTH.
Korna >xuTenu peryispHO BCTPEYarOTCS B OOIIECTBEHHBIX MPOCTPAHCTBAX, MOJb3YIOTCS MECTHBIMU
MarasyHaMM W pPEKpEallMOHHBIMM 30HAaMH, BO3HHMKAeT AMOLIMOHAJIbHAs CBs3b C pailoHoM. 3To
CIOCOOCTBYET PAa3BUTHUIO TI'Pa)XJAHCKOH AKTHBHOCTH, TMOBBIIICHHIO O€30MacHOCTH M OJaronoiaydus
TEPPUTOPUH.

Puc. 4. .. Komnnexc Valley (M RDV, AMcmep()M) — npumep uHme2payuUu HCuivs U 00UeCmeeHHbIX
npocmpancms_https://www.mvrdv.com/projects/233/valley
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© EPA

Puc. 6. . «Bepmukanvhulii 1ec» — o3enenéHubie meppacsl JHcuio2o komniexca https://naked-

science.ru/article/media/kitajskij-proekt-zhilogo-kompleksa-s-vertikalnym-lesom-provalilsya

3. DKonmoruyeckre aceKkThl (PyHKIIMOHUPOBAHUS MHOTO(YHKIIMOHAIBHBIX YKHIIBIX KOMIIJIEKCOB .

MHOFO(i)YHKIII/IOHaJ'IBHBIe JKUIIBIC  KOMINJICKChI  OKa3bIBAOT CYHICCTBCHHOC BJIMAHUC Ha
TPAHCHOPTHYIO MoJenb ropona. KouueHnTpauus (QyHKIUN B MEHMIEXOAHOW JOCTYIMHOCTH COKpallaeT
KOJIMYECTBO TIOE3/I0K Ha aBTOTPAHCIIOPTE, YTO NMPHBOAUT K YMEHBIICHHUIO BRIOPOCOB BPEIHBIX BEIICCTB
U CHIDKEHHIO Harpy3Kd Ha JIOPOXKHYIO ceTb. MccremnoBaHusi TIEMOHCTPUPYIOT OOpaTHYIO 3aBUCUMOCTD
MEXy TUIOTHOCTHIO CMEIIAHHOTO MCIIOJIb30BaHHS TEPPUTOPHUI M BEIOPOCAMU YIIIEKHCIIOTO ra3a.[7]

CoBpeMeHHbBIE KOMILUIEKCHI MPEIbSBISIOT MOBBIIMIEHHBIE TPeOOBaHMS K dHEProd(h(HEeKTUBHOCTH.
[Ipumenenne 3¢ heKTUBHBIX (hacaTHBIX CHCTEM, aBTOHOMHBIX MCTOYHHUKOB BO30OHOBIISIEMOW SHEPTHH,
cucteM cOopa JOXKIEBOM BOABI U O3CJIICHEHUS KPOBENIb MO3BOJSET CHHU3UTHh  JKCILTyaTal[MOHHBIE
pacxomsl W HEraTHBHOE BO3JICHCTBHE Ha OKPYKAIOIIYIO cpexy. [IpHHIMITEI yCTOHYMBOTO pa3BUTHS
HAXOJISAT B TAKUX KOMILIEKCAX OJIArOMPHUSITHYIO TIOYBY JJIsi BHEAPEHUS.[ 8]

BaXHBIM acmeKTOM SIBISIETCS BO3MOXKHOCTH CO3JaHHSI COOCTBEHHOW HSKOCHCTEMBI B paMKax
KOMITJIEKCAa. BHyTpeHHHE 1BOpBI M Teppackl O3€JCHSIOTCS MECTHBIMH BUIAMH PACTCHHM, 4YTO
noA/Iep )KUBaeT OnopazHooOpasue, yaydiaeT MUKPOKIUMAT U CHUXKAET d3(PPEKT TOPOJCKOro TETIOBOTO
octpoBa. OnHako BBICOKAas TUIOTHOCTh 3aCTPOMKHM MOXKET TMOpPOXKIATh PUCKH, CBSI3aHHBIE C

YMEHBIIIEHUEM TUTOMIAAN 3elEHBIX HACaXKICHHM, MOATOMY HEOOXOAMMO COOJoAaTh OamaHC MEXITy
MJIOTHOCTBIO M KAU€CTBOM CPEJIbI.
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Puc. 7. Kunoti komnnexc ¢ unmeHCcusHbviM 8epMUKAIbHLIM 03€/leHeHUeM

https://daily.afisha.ru/cities/17156-komary-i-dzhungli-kak-zhiloy-kompleks-prevratilsya-v-

ekologicheskiy-koshmar/

4. I[IpoGsieMbl U aclIeKThl pa3BUTHS

Pa3Butue MHOroQyHKIMOHAIBHBIX KOMIUIEKCOB CONpPSDKEHO € psigoM mpoOieM. OnpHoW u3
OCTPBIX SIBISIETCS TEHTPU(UKAIHS BBITECHEHHE MPEKHHUX JKUTEICH B pe3ylbTare pocTa CTOMMOCTH
KU3HU. Pa3BuTHe MHOPACTPYKTYpbl BEAET K YBEIMUEHHUIO LIEH Ha >KUJIbE, YTO JeJIaeT IpOKUBAHUE
HEIOCTYIHBIM JUI ManooOecTedeHHbIX ciioéB. JlanHas nmpoOiema TpeOyeT MPUHSTHS MEP CO CTOPOHBI
roCyJapcTBa, BKJIIOUasi MEXaHU3MbI COLIMATIBHOIO KHIIbS.

Cno’XKHOCTb COIIACOBAHUS MHTEPECOB PA3IMUHbIX YYACTHUKOB IPOEKTA JEBEJIONEPOB, KUTEIEH,
OpPraHoOB BIACTH M MHBECTOPOB TAKXKE IPEICTABIIAET CEPbE3HYIO 3anauy. Kaxzaas cropoHa mpecienyer
COOCTBEHHbBIE LIEJIH, U MOMCK KOMIIPOMHUCCOB TpeOyeT 3HAYUTENIbHbIX 3arpar. Kpome Toro, peanusanus
KPYIHBIX TPOEKTOB HEPEAKO CTATKUBAETCS C MPOOJIEeMaMu TPAHCIIOPTHOTO 00ecTIeueHusl.

Pa3Butne MHOro()yHKIIMOHAJIBHBIX KOMIUIEKCOB CONPSIKEHO C PSAJOM CEPbE3HBIX IMPOOJIEM.
OnHoii u3 Haubosee OCTPBIX SABIAETCS TeHTPU(UKAIMS MPOLECC BHITECHEHUS NMPEXKHUX XKUTEIeH B
pe3yibTare pocTa CTOMMOCTHU KHU3HU. Pa3BuTue kauecTBEHHOW MHMPACTPYKTYphl BEIET K YBEIUUYEHUIO
LIEH Ha JKWIbE, YTO JIeJIaeT NMPOKUBAHUE B TAKUX KOMILJIEKCAX HEIOCTYNHBIM Ul Majioo0eCreyeHHbIX
cioeB HaceneHus. JlanHas mpoOinema TpeOyeT HpPUHATHS MEp CO CTOPOHBI TOCYAApCTBA, BKIIIOYAs
MEXaHN3MbI COLMAIBHOTO JKUJIbS U PETYJIMPOBaHUE 1IEH Ha apeH.y.[9]

Cno’XKHOCTh COIIACOBAHUS MHTEPECOB PA3IMUHbIX YUYACTHUKOB IPOEKTA JEBEJIONEPOB, KUTENEH,
OpPraHoOB BIIACTH M MHBECTOPOB TAKXKE NPEICTABIAET CEpbe3HYI0 3anady. Kaxxnas cTtopoHa mpecienyer
COOCTBEHHBIE LIEJIH, U TIOUCK KOMIIPOMHUCCOB TpeOyeT 3HaUNTEIbHBIX BPEMEHHBIX U ()MHAHCOBBIX 3arpar.
Kpome Ttoro, peanusanus KpymHBIX NMPOEKTOB HEPEAKO CTAJIKUBAETCsS C MpoOieMaMH TPAaHCHOPTHOTO
o0ecrnieueHusi, MOCKOJIbKY HHPPACTPYKTypa OKPYXKAIOUIUX TEPPUTOPHUI HE BCErla IroToBa K PE3KOMY
YBEJIINYEHHIO TUIOTHOCTH 3aCTPOMKH.

[TepcriekTUBBI Pa3BUTUS MHOTO(DYHKIIMOHABHBIX KOMIUJIEKCOB TECHO CBSI3aHbI ¢ HU(poBU3aIUeil
TOPOZICKOTO XO3fAHCTBAa. BHeApeHue TEXHOIOTMH YMHOTO Topoja IO3BOJISET ONTHUMHU3UPOBAThH
yIOpaBiIeHUE WHXEHEPHBIMH CHCTEMaMH, TOBBICUTh JHEProdPPEeKTUBHOCT M  0€30IaCHOCTb.
KoHnuenmus 310poBoro ropoja, mpearnoararonias co3JaHue YCIOBHH A (u3nyeckoil akTUBHOCTH,
J0CTyNa K 3€JIeHbIM 30HaM M ICHXOJIOTMYECKOro OJaromnoiy4us, TakKe HAaXOAWUT BOIUIOILEHHE B
MpOEeKTaX MHOTO(YHKIIMOHAIBHOW 3aCTPOMKH. AJanTanus K KIMMaTUYeCKUM W3MEHEHHUSM CTaHOBHUTCS
BaXHBIM HANpaBICHHUEM, TPEOYIOIIMM y4yeTa pEruoHANbHBIX KIUMAaTHYeCcKUX OCOOEHHOCTeH U
MUHUMU3ALKN yraepoaHoro ciena.[10]

[lepcriekTuBBl pa3BUTHS CBA3aHbl C LU(pOBU3AIMENl TOPOACKOro xo3siicTBa. BHenpenue
TEXHOJIOTMM YMHOIO TOpOZa IO3BOJIIET ONTHUMM3UPOBATh YIPABIECHUE HWH)KEHEPHBIMU CUCTEMAMH,
MOBBICUTh 3HEProd3(p(HPeKTUBHOCTh M Oe30nmacHOCTh. KoHuenuus 310poBoro ropoja, mnpeanosararomas
CO3JJaHME YCIOBUH Ui (PU3NYECKOM AaKTUBHOCTH M OJaromojiydus, TaKK€ HAXOOUT BOIUIOLICHHUE B
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MPOEKTaX MHOTO(QYHKIIMOHAIBHON 3aCTPOMKU. AnanTanus K KIMMaTHYeCKUM U3MEHEHHSIM CTaHOBUTCS
BOXHBIM HAIpaBICHHEM, TPEOYIOIIUM Y4€Ta pPETHOHAIBHBIX KIMMATHYECKHX OCOOCHHOCTEH U
MHUHHMMH3ALUN YTIJIIEPOJHOTO CIIEA.

e N

Puc. 8. Lughposoii 06otinuk scunozo paiiona — mexHonio2uu yMHo20 20p0oad

https://www.mdpi.com/1424-8220/25/3/705

Puc. 9 Konyenyus yugposusayuu 2opoockoui cpedsi
https://www.forbes.com/councils/forbestechcouncil/2024/07/16/19-smart-city-technologies-and-how-

theyll-transform-urban-living/

MHoropyHKIIMOHAEHBIE  JKWJIBIE KOMIUIEKCHl  OKAa3bIBAIOT CYIIECTBEHHOE BIHMSHHE Ha
TPaHCIIOPTHYIO Mojenb Topoaa. KonmeHTpamusi (yHKIIMHA B TEMIEXOJHOW JOCTYMHOCTH COKpaIiaeT
KOJIMYECTBO TMOE3/I0K Ha aBTOTPAHCIIOPTE, YTO MPUBOAUT K YMEHBIIEHUIO BHIOPOCOB BPEIHBIX BEIIECTB
U CHIDKEHHMIO Harpy3Kd Ha JIOPOXKHYIO ceTb. MccnenoBaHusi 1eMOHCTPUPYIOT OOpaTHYIO 3aBUCUMOCTD
MEX1y TUIOTHOCTBIO CMEIIAHHOTO MCIIOJIb30BaHUS TEPPUTOPHIL U BEIOpOCAMH YIIIEKUCIIOTO ra3a.[11]

CoBpeMeHHbBIE KOMIUIEKCH TPEIBSBISIOT TMOBBIIIICHHBIE TPEOOBaHUS K AHEProd(pHEeKTHBHOCTH.
[Tpumenenue >PpPeKTUBHBIX (PacaJHbIX CHCTEM, aBTOHOMHBIX MCTOYHHUKOB BO30OHOBIISIEMOI SHEPTUH,
cucteM cOopa J0XkA€BOM BOJIbI M 03€JICHEHHS KPOBEJb MO3BOJSET CHU3UTh SKCILTYyaTal[MOHHbIE PACXO/Ibl
Y HETaTMBHOE BO3/ICHCTBHE Ha OKpYXKaIollyl cpeny. [I[pUHIUNBI YCTOWYHBOTO pa3BUTHUS HAXOAAT B
TaKUX KOMITJIEKCAX OIaronpusaTHYIO MOYBY JUTsl BHeApeHUs.[ 12]

3aKIroueHue
[IpoBenéHHoe uccieqOoBaHWE TO3BOJSET CIENATh BBIBOI O TOM, YTO MHOTO(YHKIIMOHATLHBIC
JKHWJIbIC KOMILJICKCHI OKa3bIBAIOT KOMIUICKCHOE BO3JICHCTBHE HA TOPOJCKYIO Cpeny, CHOCOOCTBYS
Pa3BUTHUIO OOIIECTBEHHBIX MPOCTPAHCTB, CHUKCHHUIO TPAHCHIOPTHBIX BBIOPOCOB W PAIMOHATHLHOMY
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HCIIONIB30BAaHUIO pecypcoB. Takue KOMIUIEKCHI MPEACTABISAIOT c000W 3()PEeKTUBHBIA HHCTPYMEHT
pelIeHUs 3a/lad COBPEMEHHOTO TPAJOCTPOUTEIHCTBA: OT TMOBBIIICHUS TUIOTHOCTH 3aCTPOWKH IO
VIIYYIIEHHsI COIIMATbHONH HHPPACTPYKTYPHI.

YenemrHas peanu3aiys MPOEKTOB TPeOyeT KOMIUIEKCHOTO IMOAXO/a, YYHTHIBAIONIETO WHTEPECHI
BCEX 3aMHTEPECOBAHHBIX CTOPOH. [IpW Ka4eCTBEHHOM MPOCKTHPOBAHHUHM M MOJJICPKKE CO CTOPOHBI
rocyl1apcTBa MHOTO(YHKIIMOHANBHBIC OJKWJIBIE KOMIUIEKCHI CTAaHOBATCS  BaXKHBIM  3JIEMEHTOM
YCTOMYUBOTO Pa3BUTHS TOpojia, 00ECIeUrBasi BBICOKOE KAaueCTBO JKU3HU M COXPAHCHUE OKPYKaIOUICH
CpeIbl Ui OyayITUX MOKOJICHHA.

JanpHeimme wuccieoBaHus 1eJIecO00pa3HO HalpaBUTh Ha pa3pabOTKy METOIOB OICHKU
COLIMATIbHO-9KOHOMHYECKON A((EeKTUBHOCTH, HM3YYCHHE MEXaHWU3MOB IPEAOTBPAIICHUS HETATHBHBIX
MOCIIEICTBUI TeHTPU(PHUKALINU B TOUCK ONITUMAIIBHBIX MOJIENICH YIIPaBJICHUS TOAOOHBIME 00bEKTAMH.
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VWHHOBAIIMOHHBIE CTPATEI'MHA B YCJIOBUSIX IIU®POBOM SJKOHOMUKH

Konvixanoe I1.U.

K. m. H., 0oyenm Kageopwvl No§3,

Yupeorcoenue svicuezo obpazosanus

«Hayuonanvnolii uccnedosamenvckuti ssoepHulil ynusepcumem « MU DMy, 2. Mockea
Kowanoe A.K., Axmemoesa I.b.

Maeucmpanmul 2 kypca,

Yupeoicoenue gvicuezo obpazosanus

«Hayuonanvnolii uccnedosamenvcxuil soepuwiil yuugepcumem « MUDHy, e. Mockea

AnHoTaunusi. B crathe paccMaTpuBaroTCsi 0COOEHHOCTH (OPMHPOBAHUS WHHOBAI[MOHHBIX
CTpaTeTHil MpEeNnpuiATHd B YCIOBUSX LU(POBOM HSKOHOMHUKH. I[IpoaHaln3upoBaHBI OCHOBHBIE
HampaBlieHus: nudpoBoi TpaHnchopmanuu Ou3zHEca, poJib MHHOBAIMOHHBIX TEXHOJOTUI B MOBBIIICHUH
KOHKYPEHTOCIIOCOOHOCTH OpraHu3alui, a TakKe MEepClIeKTUBbl MPUMEHEHHUsI HCKYCCTBEHHOTO
WHTEJUIeKTa, OONBIIMX MJaHHBIX, VMHTepHera Bemedl u 1mdposbix miaardopm. I[lokazano, uTo
MHHOBAIIMOHHBIE CTPATETUU CTAHOBSTCS BaXHEUIIUM HMHCTPYMEHTOM aJalTallMd KOMIIAHUN K OBICTPO
MEHSIOIUMCS YCIIOBUSIM PBIHKA U 00€CMeUNBAIOT YCTOMYMBOE PA3BUTHE OPraHU3alUN B JOITOCPOYHOM
MEPCIEKTUBE.

KuaroueBble cioBa: 1udpoBas HSKOHOMUKA, WHHOBALIMOHHAsE —cTparerus, Iudposas
TpaHchopmalus, UCKYCCTBEHHBIM MHTEIIJIEKT, OOJNbIINE JaHHBIE, KOHKYPEHTOCITOCOOHOCTH, IIU(POBHIC
TEXHOJIOTUH.

Beenenune

Pa3Butne 1M@poBOil 3KOHOMHUKHU SIBISETCS OJHOM M3 KIIHOYEBBIX TEHJIEHIUH COBPEMEHHOTO
MHPOBOT0 X035iicTBa. beicTpoe pacnpocTpaHeHne MH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
IPUBOAUT K HU3MEHEHUIO TPAJUIMOHHBIX OW3HEC-MOJeNel, METOJOB YNpaBIE€HUS M TPHHLHUIIOB
B3aUMOJICHCTBUSL MEX]y YYaCTHHUKAMH pPbIHKA. B 3THUX YCIOBHSX NpPEANpUsATHS BBIHYXIEHbI HCKATb
HOBBIE TMOJAXOJbl K OOECIEeYeHUI0 KOHKYPEHTHBIX MPEUMYILECTB, 4YTO JENaeT HWHHOBAIlMOHHbBIE
CTpaTeruy BaKHEHIIUM 3JIEMEHTOM KOPIOPATUBHOTO PAa3BUTHSL.

[Hudposas sxoHOMHUKA (HOPMUPYET HOBYIO CpeAy (PYHKIIMOHUPOBAHHS OpraHU3alUil, B KOTOPOM
CKOpPOCTh BHEJIPEHMs MHHOBAIM CTAaHOBUTCS OJAHMM M3 OCHOBHBIX (hakTopoB ycmexa. Komnanuw,
aKTUBHO MCIIOJB3YIONIME IU(PPOBbIE TEXHOJOTUH, MOJIy4al0T BO3MOKHOCTh OBICTpee pearnupoBaTh Ha
M3MEHEHUS PHIHOYHON KOHBIOHKTYpBI, ONTHMHU3UPOBATh BHYTPEHHUE MPOLECCHl M CO3/1aBaTh HOBBIE
IIPOJYKTHI U YCIIYTH.

TeopeTnyeckne 0CHOBBI HHHOBAIIMOHHBIX CTPATErHil

WHHoBamoHHas cTparerusi NpeacTaBiisieT co00 MOITOCPOUYHBIN IJIaH Pa3BUTHS OpraHHU3aIHH,

HAIpaBJICHHBI Ha CO3/laHWE M BHEAPEHUE HOBBIX TEXHOJIOTMH, MPOAYKTOB, YCIYr WM METOJOB
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ymnpaBieHusi. ['7aBHON I1e/bl0 MHHOBALIMOHHOM CTpAaTeruu SBISCTCS OOeCleYeHHue YCTOWYMBOTO
KOHKYPEHTHOI'O IIpEUMyIeCTBa MPEIIPUATHAS 3@ CYET IIOCTOSIHHOTO COBEPIICHCTBOBAHUSA €ro
JESATEIBHOCTH.

B ycnoBusix 1u@poBoii 5KOHOMUKH MHHOBALMOHHBIE CTPATETNU OCHOBBIBAIOTCS HA CIEAYIOIIUX
MIPUHLIMIIAX:

— OpHUeHTanus Ha MU POBYIO TpaHC(HOPMAIIUIO;

— UCIOJIB30BAaHUE ITaHHBIX KaK CTPaTErn4ecKoro pecypea;

— r'MOKOCTh OpPraHU3allMOHHBIX IPOLIECCOB;

— pa3BuTHe NU(POBBIX KOMIIETCHIINH MEPCOHAIA;

— UHTErpalysi COBPEMEHHbBIX HH()OPMALIMOHHBIX TEXHOJOTUI B OU3HEC-TIPOLIECCHI.

Taénuya 1. Ocnoenvie 6udbl UHHOBAUUOHHBIX CHIPAM E2UTL

Bua crparerun XapakTepucTuKa O:xupaemblii pe3yJibTaT

[IponykroBas Co3pnanne HOBbIX TOBapoB U | Poct ppiHOYHOM nonu
ycuyr

TexHomornueckas Buenpenue HOBEIX | [loBhItIenue 3dexkTnBHOCTH
TEXHOJIOTHI

OpranuzannoHHas N3menenune MeToJ10B | OnTUMHU3aLKs IPOLECCOB
YIIPABJICHUS

Hudposas Komnnekcnas uudposas | YBenudeHue
TpaHchopMarus KOHKYPEHTOCIIOCOOHOCTH

IndpoBbie TEXHOTOIrNH KaK 0CHOBA MHHOBAIIMOHHOTO Pa3BUTHSA

CoBpeMeHHbIE WHHOBAI[MOHHBIE CTPAaTErMM HEBO3MOXKHO IPEACTAaBUTh 0€3 HCII0JIb30BAHUS
unppoBbIX TexHONOTMi. Hanbonee 3HauMMbIMU HanpaBieHUSIMU HU(POBOIM TpaHCHOpMALIMK SBIISIFOTCS
MCKYCCTBEHHBIN WHTEIUIEKT, OOJIbIlINe JaHHble, IHTepHeT Beliel, 00gauHble BEIUMCICHUS U LIU(POBbIE
1aT(HOPMBI.

HckyccTBEHHBIH MHTENJIEKT MO3BOJIIET aBTOMATHU3UPOBATh MPOLECCHl MPUHATHSA PEIIEHUN M
aHaJIM3UpPOBaTh OOJIbIIME MaccuBbl JaHHbIX. TexHomoruu Big Data oOecneunBarOT BO3MOMXKHOCTH
MPOTHO3UPOBAHMS PHIHOYHBIX TEHACHUUHN U MoBeeHUs noTpedurenei. IHTepHeT Bemie crocodcTByeT
CO3JIaHUIO UHTEJJIEKTYaJIbHBIX MPOU3BOJCTBEHHBIX CUCTEM U MOBBIIIEHHIO 3()()EKTUBHOCTH YIPaBICHUS

000pyIOBaHHEM.
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Pucynok 1. Knouegvie mexnonozuu yughpoeoit IKOoHomuku

UCKYCCTBEHHbIN
a% WHTENEKT
ABTOMaTM3auMﬂ anHﬂTMﬂ

peleHunii, MalwmnHHoe obyyeHue,
06paboTKa ecTeCTBEHHOrO fA3blKa

MHTEPHET BELLEH
(1oT)

BIG DATA

C6op, xpaHeHue U aHanu3
60nbLUMX 06LEMOB AAHHBIX MNoaknioueHne ycTpomcTs
NS BbISIBIEHWS 3aKOHOMEPHOCTEN 1 cucTeM, 06MeH AaHHbIMU

1 NPOrHO3MPOBaHMA L'a MCDPO BAﬂ :Z:::::z:raup;::::l;eﬂue
9KOHOMUKA

~N
OBJIAYHbIE LLUDPOBbIE
TEXHOJIOTUU MNAT®OPMbI
XpaHeHue AaHHbIX, rMbkue OHnaiiH-NNatpopMbl U SKOCUCTEMbI
BbIYMCIUTENbHbIE PecypCbl, ANs B3auMopeiicTeus busHeca,
AOCTYNHOCTb U MacLLTabupyemMocTb rocyaapcrtsa u notpebureneit,
CepBUCOB CO3/]aHMA HOBbIX LIEHHOCTE

G E ¢ e

Ocoboe 3HayeHuWe mpuoOOpeTaeT KOHIENuus LUGPOBBIX IUIATGOpPM, OOBETUHSIIOMIUX
npou3BoauTeNel, MoTpeOUTeNe U MOCTaBUIMKOB YCIYr B €IMHOM HMH(POPMALMOHHOM IMPOCTPAHCTBE.
Takue mnarGopMbl TMO3BOJISIOT 3HAYMTENHHO CHIDKATh TPAH3AKIMOHHBIE H3IACPKKH M YCKOPSTH
MPOIIECCHl B3aMMOICHCTBHSI MEXK/Ly YUaCTHUKAMU PBIHKA.

IIpakTuka peanu3anuy MHHOBALMOHHBIX CTPaTeruii

MupoBoOif OIBIT MOKa3bIBAET, YTO JWAepaMH LU(PPOBOH SKOHOMHKH CTAHOBATCS KOMIIAHUH,
aKTUBHO HMHBECTHPYIOIIME B MHHOBAIIMOHHBIE TexHOMOTHMH. Tak, Tesla mcmonp3yeT MCKyCCTBEHHBIN
WHTEIUIGKT H TM(pOBBIE CHCTEMBI YIPABICHHS IS COBEPIICHCTBOBAHUS AJIEKTPOMOOWIECH W
HHEPreTUYECKUX pelIeHUd. Siemens NpUMEHSeT TEXHOJOTMM IM(POBBIX JABOWHUKOB IS
MOJICIMPOBAHMUST TIPOU3BOJICTBEHHBIX IPOLIECCOB M TOBBIMEHUS APPEKTUBHOCTH 3KCILTyaTalluu
000pyI0BaHUA.

B Poccun mpormeccer 1ndpoBoit  TpaHchoOpMalMu aKTUBHO pPEAM3YIOTCS B He]Tera3oBoi
OTpaciH, TEJIEKOMMYHUKALUAX M (UHAHCOBOM ceKTope. KpymHble KOMIAHUM BHEIPSIIOT CHCTEMBI
NPEJUKTUBHON aHAJIUTUKU, TEXHOJOTMM MAIIMHHOIO OOy4YeHHMs M pelleHus Ha ocHoBe VHTepHera

BeIIeH.

106



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

Taonuua 2. Ihphexmot 6HeOpenus UHHOBAUUOHHBIX CIMPAMESUT

HanpasJienne PesyabTatr
ABTOMaTH3aLIUsI IPOIIECCOB CHIKEeHHE ONepallMoOHHbIX 3aTpaT
AHaJIUTHKA TaHHBIX IToBbIlIEHNE KayeCTBaA PELLICHUN
M cKycCTBEHHBIM UHTEIIIEKT Poct npoussoautensHOCTH
Hudposeie mrargopmbl Pacmmpenue peIHKOB cObITa

IIpo6JsieMbl M epceKTUBBI PA3BUTUSI MHHOBAIIMOHHBIX CTPAaTeruii

HecmoTpss Ha 3HauuTenbHblE NpeuMyliecTBa LUGPOBOH TpaHchopMalMM, BHEIPEHHE
MHHOBAILlMOHHBIX CTpaTeruil CBsi3aHO C psAoM mnpoOineM. K HHUM OTHOCATCS BBICOKMM YpOBEHb
MEPBOHAYAIBHBIX ~ WHBECTULWH,  HENOCTATOK  KBATM(DUIMPOBAHHBIX  CIEIUAIUCTOB,  PUCKU
nH()OPMAIMOHHONW O€30MacHOCTH M HEOOXOIUMOCTh TOCTOSHHOTO OOHOBJICHHSI TEXHOJIOTHYECKOMN
UH(PACTPYKTYPBHI.

B Gnmokaiinye ropl KIFOUeBbIMU HAlpaBJIEHUSIMH Pa3BUTHS HMHHOBAIIMOHHBIX CTPATETUH CTaHyT
TEXHOJIOTUM MCKYCCTBEHHOTO MHTEJUIEKTA, CETH CBSA3M msToro nokosjeHus (5G), uudposbie N1BOWHUKH,
KBaHTOBbIE BBIYMCIEHUS U POOOTH3MPOBAaHHBIE cHUCTEMBl. VX BHEIpEHHE IMO3BOJIMUT MPEANPUATHIM
NOBBICUTh 3(()EKTUBHOCTh JAEATENBHOCTH U OOECIEeYUTh YCTOMYMBOE pa3BUTHE B YCIOBHUAX
YCUJIMBAIOILLENCS KOHKYPEHLIUH.

3ak/roueHue

VHHOBAIIMOHHBIE CTPATETUH SIBISIFOTCS BaKHEWIIMM MHCTPYMEHTOM pPa3BUTHS OpraHM3alvil B
yCIOBUAX IM(POBOH 3KOHOMMKH. VICHOIB30BaHHWE COBPEMEHHBIX IH(POBBIX TEXHOJOTUH MO3BOJISET
OPEINpUATHSAM MOBBINATh 3(P(PEKTUBHOCTh AEATENBHOCTH, CO37aBaTh HOBblE OHM3HEC-MOJENH U
YKPEIIATh KOHKYPEHTHBIE NMO3ULIMU Ha phIHKE. B ycinoBusix yckopstomieiics ugppoBoil TpanchopManuu
CIOCOOHOCTh KOMIAaHHMM pa3pabaThiBaTh M pealn30BbIBATb MHHOBAIMOHHBIE CTPATErHH CTAaHOBUTCS
OJTHUM U3 KIIFOYEBBIX (PaKTOPOB UX JOJITOCPOYHOIO ycrexa.

Cnucok Jureparypsi:

[IIBa6 K. YerBepras mpoMbllIeHHas peBoitonus. — M.: Dkemo, 2021.

Hy6poBun B.A. LludppoBuzanus S5KOHOMHUKH Kak (akTop ycToH4YuBOro pazsutus. — M., 2021.
Cwmupnos W.I1. YcroitunBoe pa3Butie u nudposuzanus: nepcrnekTussl 1 Be13oBbl. — CI10., 2020.
O'Neill R. Digital Transformation and Sustainability. — London, 2022.

OECD Digital Economy Outlook. Paris: OECD Publishing, 2024.

Hammonanenas nporpamma «Lludposas sxonomuka Poccuiickoit deneparmmy.
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TEMIP AJIMACYbI )KOHE 'EMOI'JIOBUH TY3LIYI

Camueynnuna I' X., Xamumxpizor X.
3-kypc cmydenmmepi
Acmana xanvikapanvix ynusepcumemi Acmana ., Kazaxkcman
AHHOTANUA

byn makamaga TeMmipniH ar3agarbl ajdMacybl JKOHE OHBIH T'€MOTJIOOMH OHOCHHTE3IHJeri pei
KapacTeIpbUInbl. TeMipliH TaraMHaH TycCyiHeH Oactam, ilIekTe CiHipilyl, TpaHc(eppuH apKbLIbI
TachIMaIaHybl, (PEpPUTHHIE KOpP PETIHAE >XKUHAIYBl JKOHE CYHEK KEeMIriHjae TIeMOrjoOWH Ty3LIyiHe
KAaTbICYbl FBUIBIMH JIepeKTep HeriziHae cunarrainabl. CoHbIMEH KaTrap TEeMHIH JOoHE TJOOMHHIH
CHUHTE3ZeNly Ke3eHJepi, TeMip alMacyblH PeTTEHTIH Heri3ri aKkybI3ap MeH TelNCHAMHHIH KbI3METI
TajgaHapl. TeMmip TaNIIbUIBIFBIHBIH, COHJal-ak Biz xoHe By mopymeHaepiHiH KeTiCHEYHIUTITiHIH
reMOII033Te 9cepi MEH aHEMUSHBIH JIaMy MeXaHu3Mepi kepceTinal. Makanaaa reMornoOuH Ty3UTyiHiH
KypJeni OMOXUMUSUIIBIK YAEPICTepiH MEKTEN OKYIIbUIAPbIHA TYCIHIKTI )KETKi3y MaKCaThIHIA «KYPBUIbIC
MaTepHalbl» AHAIOTUSICHl YCHIHBULABL. 3€pTTEy HOTHXKeNepi OMOJIOTHSUIBIK YAepicTeplli KOpHEKi JKoHe
KOJDKETIMIII TOCUTIEP apKbUIbI TYCIHAIPY OKYIIBUTIAPABIH TAKBIPHINTH TEPEH MEHIePYiHE BIKIAI ETETIHIH

KepceTesi.

Tyiiin ce3aep: TeMip anmacybl, FeMOrJI00MH OMOCHHTE31, reM, TII0OUH, TpaHcheppuH, heppUTuH,
TeTCUJINH, aHEMHUS, TEMOI033, OMOJIOTUSHBI OKBITY 9/liCTeMeCi.

Kipicne

AJnaMHBIH aF3acbl KaJBIITHl JKYMBIC icTeyl YIIiH SHeprus KaxeT.Ocbl SHEprusiHel 013 Typii
KOPEKTEepJIeH,COHBIMEH KaTap MUKPO3JIEMEHTTep OpHbI epekie.ConapablH €H MaHbI3abIckl 0y Temip.
Tex sHeprus O6epmei/i,COHBIMEH KaTap jKacylllaMeH YJINanap/bl OTTeKIEeH KaMmTamachi3 erei.Temip
allHaJIbIMBIL OyJ1 ©Te Kypaeni OMOXUMHUIBIK KemeH.Ochbl Makaia pakbulbl 013 TEMIpAIH TEK 3JIEMEHT
peTiHIeri pejiH FaHa €MeC, COHBIMEH Karap TMPOIECTIH ar3ara OCEpIH,TeMip TypJepiH KoHe
allHAJIBIMHBIH HET13T1 XKYpPY MPOLIECIH alllaThbH 00JIaMbI3.

Temip (Fe) - 613111H ar3amMbI3 YILIiH €H MaHbI3/Ibl MUKPOJIEMEHTTIH Oipi. AaM JIeHeCl OHbI ©31HEH-631
cuHTe3Aer anMaiibpl. COHIBIKTaH 013 TEMIpAl TEK TaFaM apKbUIbl alaMbl3. A3BIK apKblIbl KEJITE€H TEMIp
ekire OeJliHel: TeMIIK XKoHe TeM ik eMec. ['emai TeMip aHyapiap/iaH ajJbIHATBIH OHIMIEPE Ke3aecce,
reMIK eMeC TeMip OCIMJIK TeKTec eHimzaepae kesneceni. OmapablH 0acThl albIPMAIIBUIBIFBI - CIHY
KeuTmaMaeiFbiHaa. emal Temip Fe2+ imek xaObIprachiHaH >KEHUT 9pi eIIKaHaai keaeprici3 orim, 20-
30% neHrelinae Korapbl KOpceTKIMNeH ciHeal. An remMal emec TemipaiH Fe3+ ciny kepceTkimii ere
TeMeH (mamameH 5-12%) jkoHe OHBIH ar3ara CiHyl YIUIH acKa3aH IIBIPBIHBIHAAFEI Ty3 KbIIIKbUIEI HCl
MeH C nopyMmeHiHIH (aCKOPOMH KBIIIKBUIBIHBIH) KaTBICYBIMEH €Kl BaJeHTTI KYWIe TOTBIKCHI3JIaHYbI
Tajam eTijemi.

buonorusnbIk TypFBIIAaH aiFaHa, TEMIPAIH Kail eHIMIEpAe KEe3IECETIHIH KoHE OJIApIbIH ar3a
YIIiH OMOXETIMIUIITH Oy - TeMip TalIIbUIBIFbl AaHEMUSICHIHBIH AJIJIbIH aTyAarbl 0acTbl (akTop OOJNbIN
TaObLIaIbI.

Temipain eH OacThl MiHIETI - Oi3iH >KacCyIIANbIK JEHTeH/Ie THIHBIC adybIMbI3Fa keMekTecy. O
OKIIe/IeT1 OTTEriH1 ycTar, OYKUI JIeHere TapaTraThlH TeMOTJI00MH aKybI3bIHBIH KypaMbIHa Kipeni. Temip
0onMaca, kacyIranapbIMbI3 OTTETiCi3 KaJblll, TYHIIBIFAa OacTai b,

JIyHUEeXY3UTIK AeHCaybIK CaKTay YHBIMBIHBIH MOJIIMETIHINE, aHEMUS (KaH a3/IbIK) - QJIEMJIET] oTe
YJIKeH Mocene. A¥3aza Temip a3 Oosca, ajaM YHeMi Iapuian >Kypeli, ecTe cakTray KaoineTi
HaIllapJIanIbl.

Bonamak Owuonorust myramimaepi periHae 013 MbIHAAAW KUBIHIBIKTBI KOPIM OTHIPMBI3. MekTen
OarmapiiamMachlHga OyJI TakKbIpbIl ©Te Kypaeni OepuireH. OHbBIH imHAEe OMOXUMHUS MEH TYCIHIKCI3
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akye3gap ete kem. OKymplIap TepMUHIEpAl OaFa VINIH »KaTTam ayajabl, Oipak TEeMIpJiH ar3ajarbl
casxaTblH MyizeM TtycinOeimi. HoTmwxkecinne OananmapaplH OacklHIa TyTac OuUTiM emec, TeK Y3iH.I
aKnapaTTap FaHa KajaJbl.

BuonorusiHel OKBITY 9ficTeMeciHie Kasip YJIKEH MiKipramac >Kypinm karblp. benrim rameiMaap,
Mmblcanbl KpaeBckuil MeH Mailep, OKYIIBIHBIH MHUBIH KYpJesll TEOPUSIMEH IlamMa/JaH ThIC JKYKTeyre
OonMalTHIHBIH Ka3faH. Erep Oanamapra Tek OMOXMMUSUIBIK (opMynanapibl YHpeTceK, ojap Te3
maracajipl. bipak cabakThl TeK JKEH1T OMbIHFa alfHAJABIPCAK, FBUIBIMHBIH TEPEH/IT] )KOFaIabl.

bi3giy oitpiMbI3IIa, Oy KepAe TeHrepiM Kepek. MEKTenTiH KaTaH TEeOpUsChl MEH TYCIHIKTI
BH3YyaJIJIbl ChI30anapabl OIpiKTIpy KakeT. MpIcasbl, TeMip alMacyblH Oip >KYHell KeJiK KOMITaHHUSCHI
CHSIKTBI KopceTyre 00Jazpl, OH/la 63 KeJikTepi (TpanchepprH) MeH Koiimanapsl (pepputun) 6ap.

MaxkanamMbI3IbIH MaKcaThl - TEMIpAIH T'eMOTJoOMHre Kajail alHalaThIHBIH erKeH-TerKeul
TYCIHIIPY OHE OCHI KYP/AEJl TaKbIPHIIITH MEKTEI OKYIIbIJIAPbIHA OHAH KETKI3YIiH >KOJIBIH YCHIHY.

Biznin minaerrepimis:

1. Taramparsl TeMipIiH iMIeKTe Kaiald CiHETIHIH oHE TpaHc(eppuH MeH (QEeppUTHH aKybI3Japhl
OHBI KaH apKbUIbI KaJlail TaChIMaJIJai THIHBIH CUIIATTAY.

2. Cyliek KeMirinje ocbl TeMipieH reMOoTrIOOMHHIH KaJlaid )KIUHAJIATBIHBIH 3epTTeY.

3. Temip xericmerenae ar3ana KaHnal Oy3pUTynap OOJIATBIHBIH JKOHE AaHEMMSIHBIH Kamail
JAMUTBIHBIH KOPCETY.

Herisri 6eJ1im

['eMornoOuH OMOCHHTE31 — IPUTPOLUTTEPAIH TY3UTy Ke3iHAE KYpeTiH KemeHai nporecc.OHbIH
KYPY KeIIeHI KbI3bLI CYHEeK KeMIriHe jky3ere acaubl. ['eMornoOuH eki Herisri OeIliKTeH TYpajbl: IreM
YKOHE IVIOOMH.

AnaM ar3acel TeMipal eTe yHeM[l maijganaHaabl. Epecek agamMHBIH JCHECiHae mamaMmeH 4-5
rpamMm Temip Ooiazpl KOHE OHBIH KAPTHICBIHAH KOOI SPUTPOLUTTEPAETi TEeMOTIIOONHHIH KypaMbIHIA
xKypeni. EH KbI3bIrbl, O137iH ar3aMbl3 KYH CalblH KaxkeT eTeTiH 25-30 mr TemMipiiH Herisri OeJiri
CBIPTTaH KenMenai. On eckipreH, OY3bUIFaH 3PUTPOLUTTEPAl KallTa eHJjey (peyTUiau3alus) apKbLIbl
1IITeH anblHaAbL. AJl TaFaM apKbUIbl 013 KyHiHE Tek 1-2 Mr TeMip FaHa ciHipe anamsi3 [1].

TaramMMeH KkeireH Oysl a3 FaHa TeMIp OH €KeJll 1IIEeKTe »OoHe all 1EeKTIH OacTamkbl OeiiriHae
citipinzeni. lmek >kacymanapbiHbIH (PHTEPOLUTTEPIIH) MeMOpaHachl apKbUIbl TEMIpAiH Tyl eTe
kypaemi. Peceitnik ransimaap A.H. bornanos nen C.I'. IllepOakThiH 3epTTEeynepine cyieHcek, TeMIpaiH
lleKkke oTyiHIH 3 TYpJli MoJIeKyJaabIK K0Jbl 0ap. OnapablH OpKalChICBIH apHaiibl aKybl3 Kyienepi
Oackapansl [1]:

1. Temai Temipain kouabi: ET eHiMaepiHeH KeieTiH naiibiH remi imek kaOviprackiHan HCP-1
(Heme carrier protein-1) gemn atanaTblH apHaibl TaChIMAIAYIIbI AKYbI3 TiKeJIeH OTKI3e/Ii.

2. Exi Bajentti Temipain xoawbl (Fe2+): Byn temip Typin imexkke nMT-1 (Divalent Metal
Transporter-1) nen atanaTblH METAJT TACHIMAJIIAYIIBICH AJIBIIT OTEII.

3. Ymr Banenrti temipain sxoabl (Fe3+): Ocimuik Tekrec eHiMaepAeH KeleTiH Oy TeMipii
OTKI3y YIIIH TyTac Oip kyie >xymbIc icTeii. OHBIH KypaMblHA MYUUHJEP, HHTETPUH KIHe
MOOMI(ePPUH aKYBI3IaphI Kipei.

Imex KaOpIpracblHaH OCHI YII YKOJIMEH OTKEHHEH KeiliH, TeMmip ar3aja 00c KyHiHIEe Kype aJMaifbl,
OUTKEH1 011 YBITTHI (ToKcHKasbl). COHABIKTaH aF3a OHbI Oip/IeH €Ki 0AaCThl aKybI3Fa CEHIIl TarcChIpabl:

e Tpauncheppun: byn xannarbl «KyK Keumiri». O iIEKT€H HIBIKKaH TEMIpAl yCTam ajbll, KaH
arbICBIMEH TiKeJel KbI3bUI CYHeK KeMITTHIer «reMOrIOONH 3aybIThIHA» KETKI3e/l.

o @eppuruH: byn ar3aHBIH «OPTAJIBIK KOWMAachkl». ApPTHIK TEeMip HOHAApPHI Oayblp MeH
KOKOaybIp/ia OCBhl (PepPUTHH aKybI3bIHBIH IIIiHE JKUHAJBII, KOp peTiHae cakranaabi[1].

3aMaHayu FBUIBIMH 3€pTTEyJiepre CYWEHCEK, TeMip aF3a YIIiH KaHIIAJIBIKTBI MaHbBI3Ibl 0oJica,
COHIIAJIBIKTHI KayiNTi 3JIeMeHT OoJIbI Tabbu1aabl. OHBIH JKeTiCHeYIIIiri Oip/ieH aHeMusFa oKeneai. Al
mamajiaH Thic Ken Oosybl DEHTOH peaklMsChl apKbUIbl 00C pafuKaniiapibl Ty3ell >KoHE TIHAEpAl
3akpIMaaiiabl. ConbikTad FaasiMaap JI.M. MemiepsikoBa MeH A.A. JleBuHA ©3 KYMBICTapbIHJIA aF3aja
TEeMIp/IiH JEHTeiH KaTaH OaKbUTAMTBIH TyTac Oip «aKybI3ap Mepyi» )KYMBIC ICTEHTIHIH nonenaered [1].

OTaHapIK JKOHE HIETENIIK FBUIBIMU JIepeKTepre CyileHcek, Oyl Kypzeni yAepicke MbIHamal apHaibl
aKybI37ap KaTbICaJlbl:
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e DcytB (nyonenaabanl uuToxpom B): Y BajieHTTI Temipai €Ki BaJICHTTI KYWre OTKi3iI, OHBI
1IIeKTe CiHipyre JaibIHaanIbl.
e JIMT-1 xoHe @eppomoptuH: Temip HOHIApPBIH jKacylla iIIiHE KIPTi3eTiH XOHE CBIPTKA

TaChIMAJIAWTHIH apHAbl MEMOpPaHANIBIK KaKIaap iCIeTTi dKYMBIC iCTeH/I.

e IRP :xone IRE :kyiieci: XKacyma paeHreiinze TeMmipliH MOJIIEPIH IOJ Ce31l OTHIPATHIH

MOJICKYJIANIBIK TaTYUKTEP OOJIBIN TaObLIAIBI.

Faneimpapabiy COHFBI JKbUIIApIAFbl €H 0acThl KaHAIBIFBI — aF3aJarbl TEMIP aJIMacCybIHBIH €H
Heri3ri, omOeban Oakputaymbicel ememamn (') mentuai exeHi aHBIKTANIBL 3epTTEYIIICpPAiH
aHBIKTaMachl OOWBIHINIA, TENCUIUH — OaybIipaa OeJliHeTIH epekine aHTuOakTepuamapl mentua. OHbI
ar3aJarbl TEMip KO3FaJIBICBIH PETTEHUTIH «0acThl MHCIIEKTOPY» JeN aTayFra 0oJabl.

JLM. MeuiepssikoBa MEH OHBIH OpINTECTEPiHIH CUMATTaraH MEXaHU3MiHEe CYHEHCEK, erep ar3aza
TeMIp THIM KeIl OOJBIN KeTce, Oayblp TencuAMHIl Kenren Oerneni. I'encuauH imek jkacylalapblHaH
(?HTEpOIUTTEPICH), MakpodarrtapaaH xoHe Oacka Ja TIHIAEPACH TEeMIpIiH KaHFa IIBIFYbIH OiplieH
Oyrarran (Omokram) Tactaiiipl. Ochbuiaiiia, O3 ar3aHbl TEMipMEH ylaHyAaH KOpFauasl. AJl Temip
KETICTIeTeH Ke3Jle TeTCUIMHHIH MeJIIepi aBTOMATThl TypJe TOMEHEN, TeMip/iH KaHFa eTyiHe pyKcaT
oepineni.

Faneimpapabiy Ty KbIpbIMbI O0iBIHIIA, OYIT Kyp/eti akybI3fap Ti30eri MeH peTTey LUKl aF3aaarbl
ipreni OMOXUMHUSIIBIK TEHrepimai ycram typaabl. Ockl TEHrepiM AYphIC CaKTallFaHa FaHa TpaHCeppHuH
TEeMipJll KbI3bUI CYMEK KeMIriHe amaH-eCeH JKeTKizeli. bysl e3 KeseriHae reMorjoOMHHIH Keaepricis
CUHTE3eITyiHe XOoJ amajsl [1].

XKorappima cunartanraHaaid, TpaHcheppuUH aKybI3bl TEMIpAl  KbI3bUI CYHEeK KeMiriHe
KETKi3reHIMeH, TeMOTJIOONHHIH «KYpacThIpy KOHBEHepi» e3/iriHeH icke KOChLIa aaMaipl. 3aMaHayn
3epTTeyiepre cyiieHcek, reMOrjIo0MHHIH OMOCHMHTE31 MEH SPUTPOLMTTEPAiH AYPhIC O6JIiHYI YIIiH ar3ajia
B12 (kobamamun) sxoHe B9 ((onuii KBIIKBLIBI) JOPYMEHICPiHIH JKETKUIIKTI MeJepi 00ybl MIapT.
Faneivnap O.A. CtpokoBa meH JI.B. TloBansieBa o3 >kymbICTapbIHAa OYJ1 €Ki I9PYMEHHIH TamIlIbUIBIFbI
Tikened remMomoa3niH (KaH Ty3UIyAiH) Oy3bUlyblHA JKOHE ayblp aHEMHUsAFa  OKeJNeTIHIH
nonengered.«Kenreren agamaap aHeMus (KaH a3fblK) TeK TEMIpJiH >KeTicIeyLIUliriHeH 0oiajsl Aemn
oiinmaiapl. Anaiiia, KIMHUKANBIK MemuimHana B12 sxone B9 nopyMmeHnepiHiH TammibUIbIFbIHAH
TYBIHIAUTBIH aHEMUSHBIH KayinTi Typiepi kui kezneceai. B.B. JlonroB men C.A. JlyroBckasiHbIH
FBUIBIMM MaKajajlapblHJa KepceTurenaen, oy nopyMmenzep xacyma siapoceiHaarsl JIHK cunrtesine
xayanTbl [2]. Erep ockl kodakropiap skericriece, KbI3bUI CYHeK KeMIriHJET kac jkacymanap OesiHe
anMail, «3aybIT» TOKTAal KajaJbl a, TeMOTJIIOOMHHIH JeHTell KypT TOMEHIeH 1. »

Anam KaHbIHAAQ KaJbINITHI IeMOIVIOOMHHIH OlpHeme Typi 0ojanpl. Op TIeMOINIOOMH TYpPIiHIH
MeJIIepl aJJaMHbIH J1aMy Ke3€HIHE OailslaHbICThI ©3repe/i.

Kyxrinik ke3iHae ypblK HeriziHeH ¢eratbabl remoraodunai (HbF) tyzeni. HbF exi o (anbda)
KOHE ekl Y (raMMma) TJ00HMH Ti30eriHeH Typabl. deTanbabl FeMOTJIO0MHHIH OTTETiHE TapThLTy KalineTi
epeceK aJaMHbIH TIeMOIIOOMHIHE KaparaHjaa >korapbl. COHIBIKTAH OTTErl aHa KaHbl apKbUIbI
TUTAlleHTa aH YpbIKKa oHalt eteni. TyrannaHn keiiin HbF cunTesi OipTiHAen azasbl, IaMaMeH eKi jkacka
Kapail epecek ajaMm JeHreiine xereni. Epecex amammapna HbF xanmel reMornoOMHHIH IaMaMeH 2—
3%-pbIH FaHa Kypanpl.

HDA — epecek amammapaa eH ken ke3jmeceTiH remoriooun Typi. On eki o (anbha) xoHe exi B
(6era) rmoOuH Ti30erineH Typaasl. HbF-men canbicteipranga, HbA Ty3inyl TyraHHaH KeWiH KypT
apTajbl XOHE epeceK alaMIap Iarbl Kbl reMorioonHHIH 95—-98%0-bIH KypaiIbl.

HbA: — epecek amammapaa a3 Meumiepae Ke3aeceTiH reMorioonH Typi. OHBIH KypaMbIHa €Ki o
(ampha) xoHe eki O (menbTa) riaobOuH Tizoeri kipemi. HbA:z epecex aiaMHBIH Kallbl TeMOTIIOOUHIHIH
mamameH 1-3%0-bIH Kypaibl.

['eMornoOMH CHHTE31 €Ki HeTi3r1 Ke3eHHEH TYpa/ibl: IJIOOMHHIH TY311yi )koHE reMHiH CHHTe3i.

['mo6uH Ti30EKTEpiHIH TY3UTyl SPUTPOLUUTTEPAIH I13allap >KacylIalapbIHBIH ITUTOIUIa3MaChIH/IA
KYpEAl >KOHE TEHETUKAJbIK TPAHCKPHUMIMS MEH TpaHCIALUS NpOLecTepl apKbUIbl >Ky3ere acaibl.
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Kenrteren 3eprreynep remMHiH OONybl TJIOOMH TEHAEPiHIH OEJICEHIUIIrIH apTTHIPATHIHBIH KOPCETKEH.
Anbda-rnodun renzaepi 16-xpomocomana, an 6era-rmodun reraepi 11-xpomocomaaa opHanackaH.

['eMHIH  cHHTE31  OPUTPOLMTTEPIiH  i3amap  >KacylIaJapblHbIH  LUTOIUIA3Machl  MEH
MUTOXOHJApHSUIApbIHAA JKypeai. bynm mnpomecc rmmmumH MeH cykumHwi-KoA-man — Gacransim,
nporonopdupud [X cakmHACBIHBIH TYy3UTyiMeH askTananbl. Keiin nporonopdupun IX temipaiH exi
BaJIeHTTI HOHBIMEH (Fe?") GalmaHbICHII, TéM MOJIEKYIachiH Ty3emi[3].

I'em — kypambinga temipi (Fe**) 6ap nopdupunai Kocsuibic. O TeMOrIIO0UH, MUOTIOOHH KOHE
0acka Ja KemNTereH aKybI3JIapAblH MaHBI3[Ibl Kypamjac OeJiiri Oombim TaObutagel. ['eMHIH Herisri
KBI3METI — OTTEriH OalIaHBICTHIPY kKoHE TachiMaiaay. COHABIKTaH OJ1 TeMOTJIOOMH MEH MUOTIIOOWHHIH
KQJIBITITHI )KYMBIC 1CTEY1 YIIIIH KaXKeT.

CoHbIMEH KaTap, T'eM KacyllaJarbl KenTereH (pepMeHTTepAiH KO(aKTOphl PETiHIEC KBI3MET

aTkapazael. OnapaplH KaTapblHa THIHBIC aly Ti30€TiHIH IUTOXpoMaaphl, utoxpom P450 ¢epmentrepi,
Karajaza >XOHE a30T TOTBHIFBIHBIH CHHTa3achl jkaTaubl. Ockl (pepMEHTTEpiH KaThICYbIMEH SHEPTHS
TY3UIyl, YJBI 3aTTapibl 3ajalIChI3IAHABIPY JKOHE OTTEriHIH OeJICeHMl TYpJepiHiH aiMacybl Ky3ere
acaJpl.

I'emuiH cuHTE31 OapibIK Tipi Kacymiaigapiaa Xypeai, Oipak eH KapKbIHIbI TYpPAE €Ki MyIIene
Oaiikamanpl: Cyiiek Kemiringe >koHe Oaybipaa. Cyilek KemiriHae reM TeMOrioOWH Ty3y YIIiH
CUHTe3ZeNe ], an O6aybIpaa opTypil 3aT alMacy MpoLecTepiHe KaThICaThiH ()ePMEHTTEPAIH KypaMbIHA
Kipeni.

I'em 6uocuHTE31 — OipHEIIe Ke3eHHEH TYpaThiH Kypaeni pepmeHTTiK nporecc. O MUTOXOHIPHS
MEH IUTOIIA3Ma/Ia KYpPeli XKoHe TIIMIMH MEeH CyKIMHWI-KoA MonekynanapeiHan Oactanassl. [Iporecc
HOoTIKeciHne npoTtonopdupud IX Tysimim, oraH Temip uoHbl (Fe*") KocbulFaHHAH KeHiH rem manja
Oomazpl.

I'em cunTe3i ar3ama kartaH perteneni. Ce6edi TeMHIH KETKUIKCI3 Ty3UTyl Je, IaMajiaH ThIC
KUHAJIYBI J1a JKacylanapra 3usiH Kentipeal. byn ypaicTiy 0y3buiysl nophupHsuiap MEH CUAepoOIacTbIK
aHEeMUs CHSIKTBI aypyJiap/IblH JaMyblHa 9Kelyl MYMKIiH.

Ocbutaiiiia, TeMHIH TY3UTyl aF3aHbIH KaJbIITHI KbI3METI YIIIH ©T€ MaHbI3/bl, OUTKEH1 0J1 OTTEriH
TachIMal/IayFa, SHEPrHsl OHAIPYre KOHE KONTereH OMOXUMHUSUIIBIK POLECTEPIiH KypyiHe KaTbicaabi[4].

Enni okymbutapra TYCIHIKTI OOJybI YIIIH TEMIpAiH FeMOTJIO0MHIe aifHaly MPOLECIH «KYPBIIbIC
MaTepuaibl»y aHAJIOTHACH! apKbUIbl TYCIHAIpyre Oomanbl. by xarnaiina reMorioOMHIl JalbIH FUMapar
peTiHIe eNecTeTCeK, all OHBIH 9pOip Kypamaac OeJiiri cojl FUMapaTThl CallyFa KaXKeT KYPBUIBIC
AJEeMEHTTEP1 00JIaIbI.

EH annpiMen, TeMip/i KypblUIbIC MaTepuabl — KIpIill peTiHae KapacTbipyFa 0onanbl. On ar3ara
TaFraM apKbUIbl TYCIiNl, KaHFa CiHEIl >KOHE apHalbl TachIMAlJAayIIbl KOJiK — TpaHC(HEppUH apKbLIbI
«KYpBUIBIC aJlaHbIHAY», SFHU CYHeK KeMiriHe skerkizinemi. Cylek kemiri Oyl »KepJie Harbl3 KYPBUIBIC
3aybITBl CUAKTHI KbI3MET aTKapasbl, ce0e0i 1o ochl JKep/ie KaH kKacyliaiapbl MEH FeMOTJI00MH TYy31Ie/l.

Kypbuibic mporecinii Keneci MaHbI3bl 0eiri — reMHiH Ty3utyi. byn kesenae temip «apHaiibl
OEKITKIII 3JIEMEHT» peTiHAe mainananbuiagel. On nportonopdupun [X gen aranaTblH KypbUIbIMFa
KOCBUIBIN, JAiblH >KapTbulail KYpBUIBIC MaTepHaibl — reMil Ty3enal. SFHu, Kipmim (TeMip) AaibiH
KOHCTPYKLHSHBIH MaHbI3/bl OOJIIIeTiHE aifHAIabl.

Opnan KeifiH TTI00MH aKybI3bl — FUMapaTThIH KaObIpraapbl MEH KaHKACHI CHSIKTHI POJI aTKapabl.
I'em (GeKITKIII DTIEMEHT) XKoHE MIOOMH (KYPBUIBIMIBIK KaHKa) Oipirir, TOJMBIK JalbIH KYPBLIbIC HBICAHBIH
— TeMOTJIO0UH/I TY3e/Ii.

KopbIThIHIBIIAM Kene, TeMIpAIH reMOrIo0MHTe aifHaly MPOLECiH KYpPhUIbIC MaTepHalibl apKbLIbI
TYCIHIIpY OHBIH KYpHel OHMOXMMHUSIIBIK KE3E€HAEPIH KapamalblM XOHE TYCIHIKTI TypJe elecTeTyre
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MYMKIHIIK Oepeni: TeMip — MaTepuall, CyHeK KeMiri — 3aybIT, I'eM — OalJaHbICTBIPFBII 3JIEMEHT, al
TeMOTJIO0MH — TOJIBIK JIAHBIH «FUMapaT.

KopbIThIHABI
TemipaiH reMOTJIOOMHIe aifHaTy MPOLECi — aJjaM ar3achIHAaFbl €H MaHBI3/Ibl JKOHE KOIICHI eIl
OMOXUMHUSUTBIK JKyHenepain Oipi. On KapamallblM MHUKPORJIGMEHTTIH TaFaMHAaH TYCYiHEH OacTalblll,
KYpJeli KacyIajablK MEXaHU3MJIEp apKbUIbl TOJIBIKKAH/bI T€MOTJIOOWH MOJIEKYJIAChIHBIH TY3UI1yiMEeH
asKTananael. byn yzaepicre imekTeri CiHIpuUly, KaH apKbUIbl TachbIMaJJaHy, CYHEK KEMITiHIe OHJEeTy,
TeMHIH TY3UTyi %oHE TJIOOMHMEH Oipiry CHKTBI Oip-OipiMeH THIFBI3 OaillaHBICTBI Ke3eHAep YiieciMai

TYpZE Kype/l.
Makaina OapbIChIHIIA TEMIPIiH TEK KYPBUIBIC MaTepHajbl €MeC, ar3a/aFbl OTTErl TachIMaliay

KYWECIHIH Heri3ri Tiperi ekeHi kepceTinmi. OHBIH JKETICHEYHIUIrT aHEMUsFa, OJICI3IIKKE JKOHE
KACyIIANbIK JICHIeiiie SHEeprusl TalIIbUIBIFbIHA OKEJICEe, KEpICIHIE apThIK MeJIIepl e ar3ara 3usH
Turizyi MyMKiH. COHJIBIKTaH TeMip ajaMmacybl KaTaH peTTeNeTiH, HO31K Teme-TeHIIKKE Heri3feireH
MIPOIIECC eKEH1 aHBIKTAJIbI.

CoHbIMEH KaTap, FeMOTJIOOMHHIH TY31Tyl TEK TeMipre raHa eMec, aKybI3Jlap, TaChIMajlayIIbl
MOJICKYJIaliap )KOHE BUTAMUHJIEP CHSIKTBI KONTereH (hakTopiapra TOyell eKeHi noyenieHi. by oHbIH
KYPACIIUIITIH )KoHE aF3aJarbl MAaHbI3bIH OJIaH dp1 AKbIH AN IbI.

TemipiH TeMOTJIOOMHTE aHATYBIH «KYPBUIBIC MaTEpHajbDy aHAJOTHACHI apKbLIbl TYCIHIIPY
OHBIH KYpJAeni OMOXMMUSIIBIK TaOUFAThIH OKYIIBUIAP YIIIH KapamaibiM opi KOpHEKi eTyre MyMKiHJiK
Oepeni. MyHzmail TOCT FRUIBIMH aKIapaTThl TEK JKaTTayFa €Mec, TePEeH TYCIHyre »OJ amajabl KoHe
OMOJIOTUSTHBI ©MIPMEH OANIaHBICTHIPA OKBITY/ABIH THIM/IL 9iCi €KeHIH KOpCeTe/Ii.
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COBPEMEHHBIE NIOAXOAbI K IMAT'HOCTHUKE U JIEYEHUIO
JTAABETUYECKOM PETUHOIIATUM: OB30P JIUTEPATYPBI

Hypoicanosa /lunapa (Pezuoenm-Ogmanvmonoe 3 kype, MKTY)
Coasemopui: llamwaxan Kancasa (Pezuoenm-Ogmanvmonoe 3 kypc, MKTY),
Ceiim Auioap (Pe3uoenm-Ogpmanvmonoe 3 xkypc, MKTY).

AHHOTaNUA
Juabetnueckas perunonatus (/IP) — crmenuduueckoe BbICOKOCTIEIM(PUIHOE MUKPOCOCYIUCTOE

OCJIO)KHEHHE CaxapHOTo jauadera, XapakTepusymomieecs ancOamancoM (aKTOPOB aHTHOTEHE3a,
MPOTPECCUPYIONICH UIIEMHUCH CETUATKH, IMOBBIIICHUEM MPOHUIIAEMOCTH KaWLISIPOB M MOBPEXKICHHEM
reMaTopeTHHAIBHOTO Oapbepa. PacmpoctpaneHHocTh [P cpeam manueHTOB ¢ caxapHbIM JTUabeTOM
nocruraer 35-40%, ocraBasch OJHOW W3 BEIyLIUX NPUYUH HEOOpaTUMOM IOTEpU 3pEHUs Y JIUI
TpyaocrnocoOHoro Bo3pacta. CoBpeMEHHbIE METOJbl JUATHOCTHKU BKJIIOYAIOT KaK TPaTUIIHOHHYIO
NpSIMYI0 M 00paTHYIO0 O(QTaIbMOCKOIHIO, TaK U BBICOKOTEXHOJIOTUYHBIE HHCTPYMEHTAIBHBIEC ITOIXOIbI
(ontudeckyro KorepeHTHylo Tomorpaduto, OKT-anruorpaduro, mnudpoByro (Ir0opecieHTHYIO
anruorpauio). B Tepanmum OCHOBHOE BHUMaHHE YJICHSACTCS NEPCOHATM3HMPOBAHHOMY IOJIXOY,
COYETAIONIEMY CHCTEMHBIH KOHTPOJbh METabOJIIMYEeCKUX TI0Ka3aTeleld C JIOKAJbHBIM BBEJICHHEM
UHrHOUTOpOB  anrumorenesa  (anti-VEGF),  rIlOKOKOPTHKOWIOB,  MPOBEJACHHEM  JIa3€PHOM
(OTOKOATYIIAIINY ¥ CBOEBPEMEHHBIM BUTPEOPETHHAILHBIM BMEIIATEITLCTBOM.

Knrouegvie cnosa: nnabernyeckass peTUHONATHS, T1a0CTUUECKUN MAKYJISIPHBIN OTEK, ONTHYECKast
KorepeHTHas Tomorpadusi, anti-VEGF tepanus, na3zepHas Koaryisiius ceT4aTK, 0pTalIbMOIOTHsI.

Beenenue

Huabetnueckas peruHonarus (JP) sBisiercst onHol u3 Hanbosee 4acThIX MPUYKH OOpalieHus K

orampMoNOoTy W WHBAIMAHOCTH MO 3peHHI0 BO BcéM Mupe. [lo nmaHHBIM  MacmTaOHBIX
SMUJIEMHOJIOIMYECKUX HCCIEI0BAaHUM, MPAKTHUUECKH Yy KaXXAOr0 TPEThEro NaleHTa C CaXapHbIM
Ia0eTOM BBISBIISIOTCS TPHU3HAKK PETHHONATHW PA3IMYHOW CTETICHW BBIPAKEHHOCTH. 3a00JIeBaHHE
UMeeT JUIMTEeNIbHOE XPOHUYECKOE, YacTo OEeCCUMIITOMHOE Ha PaHHUX CTaIUsAX TEYEHHE M OKa3bIBAaeT
KOJIOCCaJIbHOE  JISCTPYKTUBHOE  BIMSHHME HA  KAayecTBO  KM3HHM,  TPYJOCHOCOOHOCTb U
TICMXO0MOIIMOHATILHOE COCTOSTHUE MAI[EHTOB.

B nocnennue roasl ObUIM CYIIECTBEHHO IE€PECMOTPEHBI KIACCH(PHUKAIIMOHHBIE KpPUTEpPHUH,
MOJAXOAbl K CKPUHHMHTY MW JOJTOCPOYHOMY BeAeHUIO mnamueHtoB ¢ JIP. Mexnynapoansie
COTJIACHTEJbHBIE TIPOTOKOJIBI, BKIIIOYAsl PYKOBOACTBA AMEPHUKAHCKON akaIeMuu OQTaaIbMOIOTHA
(AAO) u Espomeiickoro oOmectBa ButpeopernHanbHbix cnenuanuctoB (EURETINA), nukryror
HEOOXOIMMOCTh CMEIICHHUS aKIIEHTa Ha PAHHIOK TOYHYIO JHATHOCTHKY M MPEBEHTHBHYIO TapTeTHYIO
TEpPaIuIo, YTO MO3BOJSIET IPEAOTBPATUTH cIenoTy B 90-95% KIMHUYECKHUX CITy4yaeB.

MarepuaJjbl 1 METOIbI
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[Tounck nmpoduIbHON HAYYHOU AUTEPATYPHI MPOBOIUIICS B aBTOPUTETHBIX MEKIYHAPOIHBIX 0a3ax
nanabix PubMed, Scopus u Web of Science 3a mepuox ¢ 2016 mo 2026 rox. Mcmoap30Bainch
CIIeyIOIINE KITI0YEBbIe clioBa U aeckpuntopbl: “diabetic retinopathy”, “diabetic macular edema”, “anti-
VEGF therapy”, “optical coherence tomography angiography”, “laser photocoagulation”, “retinal
ischemia”. B HWTOroBbIii aHATMTHYECCKHI 0030p OBUIM BKIIOYEHBI MEXIAYHAPOIHBIC KIMHHUYCCKHUE
PEKOMEHIallui, MHOTOIICHTPOBbIE PaHIOMU3UPOBAHHBIE KOHTPOIUPYEMbIE MCCIEAOBAHUS U Haubojee
LHUTUPYEMbIE CUCTEMATUYECKHE 0030PBbI.

OcHOBHBIE pe3yJIbTaThl
Jlnarnoctuka
1. TpaguImoHHBIC KIMHUYECKHUE TECTHI:

BHU30METPHS U TOHOMETpPHUS (OLEHKA 3pUTENbHBIX (DYHKIMI U BHYTPUTIIA3HOTO JaBIICHHUS);

OMOMHUKPOCKOITHS TIEPETHEr0 OTpe3Ka (BBISBICHHUE Py0Oeo3a paaykKKu);

oranpmockomnus (psiMasi 1 00paTHasi) C UCIOJIB30BAHUEM JIMH3 BHICOKOW JMONTPUHHOCTH ISt
JIeTaIbHOM OIICHKH TJIA3HOTO JIHA, BBISBICHHS MUKPOAHEBPU3M, TEMOPPAruii U 3KCCY1aTOB.

2. CoBpeMEeHHbIE MHCTPYMEHTAIBHBIC METO/IBI:

ontuueckast korepentHast tomorpadust (OKT) ceTuaTku — «30J10TOM CTaHIAPT» OLIEHKH
apPXUTEKTOHUKH MaKyJIbl U KOJIMYECTBEHHOI'O MOHUTOPUHIA AMa0ETUYECKOI0 MaKyJISIPHOTO OTEKA
(IMO);

OKT-anruorpadus (OKTA) — HenHBa3uBHas BU3yalu3alldsg MUKPOCOCYIUCTOTO pycia,
M03BOJIAIOIIAs BepU(DUIIMPOBATh 30HbI KalMJUIIPHON Henep(y3uu U paciuupeHue GpopeanbHoM
aBacKyssapHoii 30HbI (DA3) 6e3 BBeACHHS KOHTPACTa;

(dbmroopectienTHas anruorpadus cerdatku (PAIT) — npumMeHsieTcs A1 OIeHKU UCTUHHON
MIPOHUIIAEMOCTH COCYIOB U BepU(UKAIIIH 30H HEOBACKYISIPU3AINH TTPH TTPOJIN(EPATUBHON CTATUH.

Jleyenue

KoHTponb cucTeMHBIX ()aKTOPOB: ONITUMU3AIHS YPOBHEW TTTMKUPOBAHHOTO TEMOTTIO0NHA
(HbAXc), aprepranbHOro qaBieHHs U JUIHIHOTO MPOGHIISI COBMECTHO C 9HIOKPHHOJIOTOM.

Anrtuanruorennas tepanus (anti-VEGF): untpaBuTpeanbHOe BBEACHHE IPENapaToB
(pannOuzymab, adpaubepuent, Oponyunzymad, Gpapuirmad) Kak Tepanus nepBoi JIMHUM MTPH
BOBJICUEHUH IIEHTPA MaKYJIbl.

[ TIOKOKOPTHKOUIBI: MHTPABUTPEATbHBIE HMIUIAHTHI C IEKCAMETa30HOM, IIPUMEHSIEMbIE TIPU
PE3UCTEHTHBIX (hopMax OTEKA CETYATKH WM Y MAIIEHTOB C OTATOMIEHHBIM COMAaTHYECKUM aHAMHE30M.

JlazepHas KoaryJisius ceTyaTKu: naHpeTuHanbHas jdazepkoaryisuus (ITPK) npu
npoaudeparuBHoil P s perpecca HOBOOOpa30BaHHBIX COCYAOB, a TAK)XE CyOIIOpPOroBoe
MHUKPOMMIIYJIbCHOE J1a3epHoe Bo3aencTBHe mpH (hokansHoM [IMO.

Xupypruueckoe JeueHre: MUKpOMHBa3uBHas BUTpIKTOMUS (23, 25, 27G) npu penuanBUPYIOIIUX
reMoQTagbMax, TPaKIIMOHHON OTCIIOMKE CeTYaTKU U SMUPETHHAIBHBIX MEMOpaHax.

Oo6cy:xxaenne

JlmabeTnyeckass peTWHONATHS TpeOyeT MYIbTUAMCIUIUIMHAPHOTO W KOMIDIEKCHOTO ITOAXO0/a,

TAPMOHHYHO COYETAIONIEr0 CHUCTEMHYIO MNaTOT€HETHUYECKYI Tepanuio OCHOBHOTO 3a00NieBaHUs C
JIOKaJbHBIM O(TaTbMOJIOTHYECKUM JiedeHueM. [locneqnue KIMHUYECKUe WCCIeA0BaHUs yOeIuTeIbHO
JIOKa3bIBAIOT, 4YTO COYETAHHOE WU IMocienoBareibHoe mnpuMeHenne anti-VEGF mnpenapatoB wu
JIA3€pHOTO JIEYEHHUS] JEMOHCTPUPYET MaKCHUMAaJbHYIO KIMHUKO-(DYHKIHMOHAIBHYIO 3()(PEeKTUBHOCTD,

O0COOCHHO y MAIMEHTOB C TSOKENBIM TeueHueM mpoiudepatuBHoro mnpoiecca. KiroueBoe MmecTo
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3aHUMAaeT MPEEeMCTBEHHOCTh BEICHHS OOJBHBIX MEXAYy O(PTaIbMOJOTaMHU M IHIOKPUHOJIOTAMH, YTO
MUHUMU3HUPYET PUCKH BHE3AHBIX COCYIUCTBIX KaTacTpod.

CoBpemeHHBIE METOABI BH3yanu3auuu, Takue kak OKT-anrmorpadusi, Ho3BOJISIOT 3HAYUTEIBHO
TouHee JuddepeHIUpoBaTh HayalbHbIE CTAJAUM HIIEMHUYECKMX HW3MEHEHUH, 4YTO CIOCOOCTBYET
CBOEBPEMEHHOMY BBIOOPY ONTHMAaIbHOW M TMOKON TAaKTHUKH JICYECHHS O MaHH(eCcTalluu HeOOpaTUMOro
CHWD)KEHHUS OCTPOTHI 3PEHHUS.

3akoueHue
CoBpeMeHHbIE MOJX0/Ibl K JMATHOCTUKE M TEpanuu JTUA0CTHYECKOW PETHHOIATHH OCHOBAaHBI HA

CTPOro¥ MHAMBUIYAIN3ALUHU JIEYEHUSI U CUHEPTUYHOM UCIIOJIb30BaHNUU KJIACCUYECKUX METOAO0B OLIEHKH
IJIA3HOTO JHA W TEpPelOBBIX MHU(PPOBBIX TEXHOJOTHH BHM3YyaJIM3allMUd CETYATKU. BHenpeHue
WHHOBAMOHHBIX anti-VEGF Moiekya JIUTENbHOrO IEHCTBHS M MHKPOUMITYJIBCHBIX JIa3epHBIX
TEXHOJIOTUH 3HAYUTENIFHO TMOBBICHIIO OOIIYI0 TEparneBTUYECKYI J(PPEKTUBHOCTD, CYIIECTBEHHO
YIJIy4IIUB Ka4y€CTBO KU3HU U COXPAHUB MPO(PECCHOHAIBHYIO IPUTOJHOCTD MALIUEHTOB.
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COBPEMEHHBIE BO3SMOKHOCTHU 3PUTEJIBHBIX BBI3BAHHBIX IOTEHIIUAJIOB B
JTAATHOCTHUKE ITATOJIOT AU 3PUTEJIBHOI'O HEPBA Y 3PUTEJIBHBIX ITYTEM:
CUCTEMATHUYECKHA AHAJIN3 JINTEPATYPHI U KIMHUYECKOE 3HAYEHWE

Ceiam Auoap (Peszuoenm-Ogpmanomonoe 3 xypc, MKTY)
Cosmopvwi: Hypacanoea [Junapa (Pesuoenm-Ogmanvmonoe 3 xype, MKTY),
Hamwaxkan Kancas (Pe3udoenm-Ogpmanvmonoe 3 xypc, MKTY)

Cnmcox coxkpaeHui

e 3BII — 3puTenbHbIC BEI3BaHHBIE TIOTEHLINAAIIBI

« [TP-3BIT — pattern-reversal visual evoked potentials

« ®om-3BIT — flash visual evoked potentials

« ISCEV — International Society for Clinical Electrophysiology of Vision

o OCT — optical coherence tomography

e PC — paccesiHHbIH CKi1€pO3

e ON — optic neuritis

BBenenne

[TaTonorus 3pUTENHFHOrO HEPBA U MPOBOAIIMX ITyTEeH SBISETCS OAHON M3 HanboJee aKTyallbHbBIX
npobJeM COBpeMEHHOW O(TaIbMOJIOTHN U HelpoodTameMonorun. HecMoTpst Ha pa3BUTHE METOIOB
CTpYyKTypHOU Bu3yanuzauuu, Bkitouas OKT u MPT, omneHka (yHKIIMOHATBLHOTO COCTOSIHUS
3pUTENBHOIO aHAJIM3aTopa OCTAeTCsl CIOKHOM 3anadeil. 3puTenbHble BbI3BaHHbIE MoTeHIUaibl (3BII)
SIBIISIFOTCST OOBEKTUBHBIM HEMHBA3UBHBIM MCTOAOM HCCJIICAOBAHUS, ITO3BOJIAIOINM OLUCHUTH IPOBCACHUC
HMITYJIbCA 110 3pUTENIBHBIM ITYTSAM OT CETUATKH JIO 3pUTEIBHON KOPBI.

B mocnenHue roapl 3HAUMTENHRHO BO3pOC HHTEpec K mnpumeHeHuio 3BII mpu paccessHHOM
CKJIEpO3€, MIIEMUYECKON M TOKCHUYECKOW HEeHpOoNaTuu, HACIEJCTBEHHBIX 3a00JEBAHUSAX 3PUTEIHLHOTO
HepBa U Iilaykome. MexnyHapoaHoe o0liecTBo KiuHuueckoi snexrpodusmnonoruu 3penus (ISCEV)
pa3paboTasio CTaHJAapThl MPOBENCHMS HCCIENOBaHUSA, OOECHeuuBalolie BOCHPOU3BOJUMOCTD
PE3yJIbTaTOB U BO3MOXHOCTh MEXIIEHTPOBOI'O CPABHEHMSL.

Lenbto HacTosmield paOOTHI SBJISETCS aHAIU3 COBPEMEHHBIX JAaHHBIX O JMAarHOCTUYECKOM
ueHHoct 3BII mpu pa3nuuHbIx 3a00€BaHMUSIX 3PUTEIBLHOIO HEpBAa M 3PUTENbHBIX IyTEH, a TaKxke
OLIEHKA NEPCIEKTUB IPUMEHEHUS METOA B KIIMHUYECKOM NTPAKTUKE.

Marepuajbl 1 METOABI

BrimonHeH crucreMaTudeckuil MOMCK JUTepaTypsl B 0a3zax naHHeix PubMed, Scopus, Web of
Science u Google Scholar 3a nepuox 2000-2025 rr.

KiroueBsie cnoBa:

« Visual Evoked Potentials

« Pattern-reversal VEP

e Flash VEP

« Optic neuritis

« Multiple sclerosis

¢ ISCEV

« Neuro-ophthalmology

Kputepun BrIItOUEHUS:

o OpUIrMHAJIbHBIC UCCIICOOBAHNA,

e METAaHAU3bI;

e CUCTEMAaTHUYECKHE 0030pbI;

e pekomenganuu ISCEV;

e CTATbU HA aHTIIMUCKOM S3BIKE.
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Kpurepuu ucknrouenus:

e IIyOJIMKAIIUH C HEIOCTaTOYHON CTaTUCTUYECKON MOIIHOCTHIO;

e KIIMHUYECKHE CIIy4aH;

o TyOIMPYIOIIUECS UCCIIEOBAHUSI.

Bcero naentudunupoano 547 myonukaiui, mociie oroopa BKIOUEHO 82 CTaThH.
Pe3yabTarsl

Cranaaprtsl ISCEV

B nacrosiee Bpemsi crannaptom sisietcst Jokyment ISCEV 2016, onpenensitoiminii OCHOBHBIE
MapaMeTpbl CTUMYJIAIUU U peructpanuu 3BI1.

Breipenstor:

Pattern-reversal VEP

Hawnbonee uyBCTBUTENBHBIN U BOCIIPOU3BOIUMBINA METOI.

OcHoOBHOI napameTp:

e taTeHTHOCTH P100;

e ammumntyna N75-P100.

Pattern-onset VEP

I/ICHOJII)?;yeTCH HpPI HHUCTAarMe M TsIOKCJIbIX HapyIHGHI/I?[X (1)I/IKCEIHI/II/I.
Flash VEP

IToka3zan persm PAaHHETO BO3pacCTa U MaliMCHTaM C BbIPaKCHHBIM CHUXKCHHUEM 3PCHHA.

3BII npu neMueTHHUUPYIOIMX 3200/1€BAHUAX

Hespur 3putenbHOro HepBa ABISETCA OAHUM U3 IIEPBBIX NPOSBICHUN PACCESIHHOTO CKIIEPO3a.

Haubonee xapakTepHbIM U3MEHEHHEM SIBIISETCS:

e yusmHeHue gateHTHocTa P100;

o CH)KCHHE aMIUIMTY/bI OTBETA.

[To naHHBIM pa3NMUYHBIX UcchenoBanmii, ayBcTBUTENBHOCTE 3BII mpu PC cocraBisier 80-95%.

Jaxxe mpu HopMasibHOM ocTpoTe 3peHus 3BI1 mo3BoAI0T BEISBIATH CYOKITMHHUUECKOE OPayKEeHHE
3pUTEIBHBIX ITyTEH.

3BII npu neMu4yecKkoil ONTHYECKOI HellponaTuu

Jlis mepeHen NIEeMUYECKON HENPOIIaTUH XapaKTEPHBI:

e yBennyeHue JateHTHocTH P100;

¢ YMEHBIIIEHUE AMILIUTY/BI;

* MEKOKYJISIPHAsI ACUMMETPHSL.

AMIUIUTYa KOPPETUPYET CO CTEMEHBIO aTPOPHHU CIIOSI HEPBHBIX BOJIOKOH CETYATKH MO JJAaHHBIM
OKT.

3BII npu ToKcHYeCKUX HeliponaTusax

Haubonee n3yyens! nopaxeHus, CBI3aHHbIE C:

* 3TaMOYTOJIOM;

* aMHOJapPOHOM,;

e METaHOJIOM;

* XJIOPOXHUHOM.

3BII n03BOJIAIOT BBIABIIATH HAPYLIEHUS PAHBLIE MOSABICHUS CTPYKTYPHBIX U3MEHEHUH.

3BII npu rnaykome

N3menenns 3BII MoryT BO3HUKATh HAa TOKJIUHUYECKOMN CTa MK 3a00JICBAHMSI.

Otmeuarores:

e yayinHeHue JatreHTHocTh P100;

e CHI)KCHHE aMIUIMTY/IbI;

e HapyIIEHHE KOHTPACTHON YyBCTBUTEIBHOCTH.

Komo6unanus 3BI1 u OKT 3HaunTEeIbHO MOBBIIIACT PAHHIOI TUATHOCTUKY TJIAyKOMBI.

3BII npu Hac/eICTBEHHBIX 3200/1eBAHUSIX

MeTto MUMeEET BBICOKYIO LIEHHOCTb IIPH:
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» 6one3nu Jlebepa;

e JOMUHAHTHOU aTpo(UU 3pUTEILHOTO HEPBA;

e MUTOXOHJIPHAJIbHBIX HEHpONaTHsIX.

Oobcyxaenue

3BII ob6sagaroT psIoM NpeuMyIIecTB:

¢ 00BEKTUBHOCTE;

e HEMHBA3UBHOCTH;

e BBICOKAs BOCITPOM3BOIUMOCTb;

e BO3MOKHOCTH BBISIBIICHUS] CYOKITMHUYECKUX N3MEHEHUIA;

e OIICHKA ()YHKIIMOHAIBHOT'O COCTOSIHUSI 3pPUTEIHHOTO HEPBA.
OrpaHuueHus MeToa:

e 3aBHCUMOCTbH OT (PMKCAllMU B3IJISa;

e BIIMSIHUE MPO3PAYHOCTU ONTUUYECKUX CPE]I;

e OTCYTCTBHE CTPOTOM KOPPEISAINHI MEXKIY aMIUIUTYI0M U 3pUTEIbHBIMU (QYHKITUSIMHU.
B nocneanue roasl pa3BUBaeTCs MPUMEHEHUE:

o MynbTU(OKaNbHBIX 3BII;

» sweep-VEP;

e UCKYCCTBEHHOT'O MHTEJIJIEKTA;

e ABTOMATHU3UPOBAHHOTO aHAJIN3a CUTHAJIOB.

3ak/ro4yeHue

3puTeNbHbIE BBI3BAHHBIE TOTEHIUANBI SBISIOTCS BBICOKOMH(POPMATHUBHBIM METOAOM OIEHKU

(YHKIIMOHATFHOTO COCTOSIHUS 3pUTENBHBIX IMyTeld. MeToa 001aiaeT BBICOKOW YyBCTBUTEIBHOCTBIO TIPU
JE€MUEITMHU3UPYIONIMX, MIIEMHUYECKUX, TOKCHYECKUX M HACJIEICTBEHHBIX 3a00JIEBAHUAX 3PUTEIBHOTO
HepBa. CoBMmectHoe mpumeHeHue 3BIl M COBpeMEHHBIX METOJOB CTPYKTYPHOM BHU3yaJIM3alUU
MIO3BOJISIET MOBBICUTH TOYHOCTh JUArHOCTUKHU U 3((HEKTUBHOCTH MOHUTOPUHIA ITAIIUEHTOB.

1.

2.

Nookw
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Abstract. Endocrine disturbances are increasingly recognized as important contributors to
recurrent pregnancy loss due to their effects on implantation, placentation, and the maintenance of early
pregnancy. These disorders represent a clinically significant group of potentially modifiable factors that
may impair endometrial receptivity, embryonic development, and maternal adaptation to pregnancy.
This review examines the current understanding of endocrine mechanisms associated with recurrent
pregnancy loss and summarizes available therapeutic approaches. The main conditions considered
include thyroid dysfunction and thyroid autoimmunity, hyperprolactinemia, luteal phase deficiency,
polycystic ovary syndrome, insulin resistance, obesity, and abnormalities of glucose metabolism. The
possible contribution of vitamin D deficiency and disturbances in the hormonal regulation of
endometrial function is also discussed. Current evidence supports the preconception identification and
correction of overt thyroid disease, diabetes mellitus, and clinically significant hyperprolactinemia.
Progesterone therapy may be beneficial in selected women, particularly those presenting with early
pregnancy bleeding and a history of previous miscarriages, although its routine use in all patients
remains unsupported. Management of obesity, insulin resistance, and polycystic ovary syndrome should
include lifestyle modification and individualized metabolic treatment.

Overall, endocrine evaluation should form part of a comprehensive diagnostic approach to
recurrent pregnancy loss. Further well-designed studies are required to clarify the clinical significance
of borderline hormonal abnormalities, identify reliable prognostic markers, and determine which patient
groups are most likely to benefit from targeted endocrine therapy.

Keywords: recurrent pregnancy loss; endocrine disorders; thyroid dysfunction; thyroid
autoimmunity; progesterone; luteal phase deficiency; hyperprolactinemia; polycystic ovary syndrome;
insulin resistance; obesity; vitamin D; targeted therapy.

Introduction

Recurrent pregnancy loss (RPL), traditionally referred to as habitual pregnancy loss in Russian-
language clinical practice, is one of the most complex problems in reproductive medicine. The term
RPL is preferred in contemporary international literature because it encompasses repeated spontaneous
pregnancy losses and avoids the outdated expression “habitual abortion.” RPL affects approximately
1.9% of women after two pregnancy losses and about 0.7% after three or more losses [1]. In addition to
its reproductive consequences, the condition is associated with considerable psychological distress,
reduced quality of life, repeated diagnostic procedures, and a substantial socioeconomic burden.
Differences between existing definitions further complicate clinical management: European and
American professional societies generally define RPL as two or more pregnancy losses, whereas some
national guidelines retain a threshold of three miscarriages while permitting earlier evaluation in
selected patients [2,3].

Successful implantation and maintenance of early pregnancy require coordinated interaction
between the hypothalamic—pituitary—ovarian axis, thyroid function, glucose metabolism, adipose tissue
signalling, and the endocrine activity of the endometrium and developing placenta. Progesterone-
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mediated decidualization is essential for endometrial receptivity and local immune tolerance, while
thyroid hormones contribute to ovarian function, trophoblast development, placental formation, and
maternal metabolic adaptation. Prolactin, insulin, adipokines, and androgens also participate in the
regulation of luteal function, vascular homeostasis, inflammatory responses, and embryo—endometrial
communication. Disturbances within this interconnected regulatory network may impair implantation,
placentation, or early embryonic development and thereby increase the risk of pregnancy loss [4,5].

The endocrine abnormalities most frequently considered in women with RPL include overt and
subclinical thyroid dysfunction, thyroid autoimmunity, hyperprolactinemia, luteal phase insufficiency,
polycystic ovary syndrome, insulin resistance, obesity, diabetes mellitus, and possible vitamin D
deficiency. Their clinical interpretation remains challenging because these conditions often coexist and
may interact with maternal age, embryonic aneuploidy, immune dysregulation, chronic inflammation,
and lifestyle-related factors [4]. Endocrine abnormalities are commonly identified during the diagnostic
evaluation of women with RPL, with thyroid dysfunction and hyperprolactinemia among the most
frequently reported findings [5]. However, the detection of a hormonal abnormality does not necessarily
establish a causal relationship, and clinically significant endocrine disease must be distinguished from
borderline laboratory deviations and transient physiological changes.

Thyroid disorders and impaired progesterone support remain central to current discussions of
endocrine-related pregnancy loss. Overt hypothyroidism is a recognized and treatable risk factor,
whereas the significance of subclinical hypothyroidism and thyroid autoimmunity in euthyroid women
remains controversial. Although thyroid antibodies have been associated with an increased risk of
subsequent miscarriage, evidence that levothyroxine improves live birth rates in euthyroid antibody-
positive women is inconsistent [6]. Progesterone is indispensable for decidualization and early
pregnancy maintenance, yet reliable diagnostic criteria for luteal phase deficiency are lacking. Current
evidence does not support universal progesterone supplementation in all women with RPL, although
treatment may be beneficial in patients who develop bleeding during early pregnancy and have a history
of previous miscarriages [2,3].

Metabolic and reproductive endocrine disorders add further complexity to the pathogenesis of
RPL. In women with polycystic ovary syndrome, pregnancy loss may be influenced by insulin
resistance, hyperinsulinemia, obesity, hyperandrogenism, endothelial dysfunction, and chronic low-
grade inflammation [7]. Nevertheless, the independent contribution of the syndrome remains uncertain,
and therapeutic decisions should be based on the individual metabolic and hormonal phenotype rather
than on the diagnosis alone. Contemporary management is therefore shifting from empirical hormonal
treatment toward individualized assessment and correction of clearly documented abnormalities [2,8].
This review examines the principal endocrine mechanisms implicated in RPL, evaluates their clinical
and therapeutic significance, and discusses emerging strategies for identifying patient subgroups most
likely to benefit from targeted endocrine intervention.

Results

Endocrine Abnormalities in Recurrent Pregnancy Loss

The reviewed studies demonstrated a high prevalence of endocrine and metabolic abnormalities
among women with recurrent pregnancy loss. In a cross-sectional study of 537 patients, at least one
abnormal endocrine finding was identified in 51.8% of cases [9]. Thyroid dysfunction was detected in
24.39% of women, hyperprolactinemia in 17.34%, obesity in 10.8%, polycystic ovary syndrome in
10.50%, and abnormal glucose metabolism in 5.29%. Only 2.47% of the examined women had vitamin
D concentrations within the study-defined reference range. The overall prevalence of endocrine
abnormalities was comparable between women with two pregnancy losses and those with three or more
losses, whereas obesity was significantly more frequent in the latter group (P = 0.003) [9].

Thyroid Dysfunction and Thyroid Autoimmunity

Thyroid dysfunction was the most frequently investigated endocrine condition associated with
RPL. Current clinical guidelines recommend assessment of serum thyroid-stimulating hormone and
thyroid peroxidase antibodies, with measurement of free thyroxine when thyroid-stimulating hormone is
outside the reference range [10,11]. Overt hypothyroidism is recognized as a clinically significant and
treatable risk factor for adverse reproductive outcomes. The clinical relevance of subclinical
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hypothyroidism is less certain and depends partly on the thyroid-stimulating hormone threshold used.
Treatment is more strongly supported when thyroid-stimulating hormone exceeds 4.0 mIU/L, whereas
the benefit of levothyroxine at concentrations between 2.5 and 4.0 mIU/L remains insufficiently
established [10,11].

Thyroid autoimmunity was associated with an increased risk of subsequent pregnancy loss despite
preserved thyroid function. A meta-analysis of ten observational studies showed that women with RPL
and thyroid autoimmunity had a 46% higher risk of another pregnancy loss than antibody-negative
women (RR 1.46, 95% CI 1.20-1.78; P < 0.001; I? = 35%) [12]. However, this association did not
translate into a clear therapeutic effect of levothyroxine in euthyroid patients. In the TALIFE randomized
trial, live birth occurred in 50% of women receiving levothyroxine and 48% of those receiving placebo,
with no statistically significant difference between the groups (RR 1.03, 95% CI 0.77-1.38) [13]. These
findings do not support routine levothyroxine administration to euthyroid women solely on the basis of
thyroid antibody positivity, although monitoring of thyroid function before and during pregnancy
remains appropriate [12,13].

Progesterone and Luteal Function

The role of luteal phase deficiency in RPL remained difficult to determine because of the absence
of standardized diagnostic criteria. Serum progesterone concentrations vary according to the timing of
ovulation, pulsatile hormone secretion, cycle length, and the interval between ovulation and blood
sampling [10]. Consequently, a single mid-luteal progesterone measurement has limited diagnostic
reliability and does not consistently predict the outcome of a subsequent pregnancy. Current guidelines
therefore do not recommend routine testing for luteal phase deficiency as part of the standard
investigation of RPL [10,11].

The effectiveness of progesterone therapy differed according to the clinical characteristics of the
patients. A network meta-analysis found that vaginal micronized progesterone produced little or no
improvement in live birth among women with recurrent miscarriage who did not have bleeding during
the current pregnancy (RR 1.04, 95% CI 0.95-1.15) [14]. In contrast, women with early-pregnancy
bleeding and at least one previous miscarriage had a higher probability of live birth when treated with
vaginal progesterone (RR 1.08, 95% CI 1.02-1.15). No benefit was detected in women with bleeding
but no history of miscarriage (RR 0.99, 95% CI 0.95-1.04), indicating that previous reproductive history
modifies the response to treatment [14,15].

The PROMISE trial included 836 women with unexplained recurrent miscarriage and compared
micronized vaginal progesterone with placebo. Live birth rates were 65.8% and 63.3%, respectively,
and the difference was not statistically significant (RR 1.04, 95% CI 0.94-1.15; P = 0.45) [15]. The
PRISM trial evaluated 4,153 women with early-pregnancy bleeding and found live birth rates of 75%
with progesterone and 72% with placebo in the overall population. A clinically important effect was
observed among women with three or more previous miscarriages, in whom live birth occurred in 72%
of the progesterone group and 57% of the placebo group (RR 1.28, 95% CI 1.08-1.51; P = 0.004). Thus,
the available evidence supports progesterone primarily for women who combine early-pregnancy
bleeding with a history of previous miscarriages rather than for all patients with RPL [14,15].

Hyperprolactinemia

Hyperprolactinemia was identified in 17.34% of women tested in the cross-sectional RPL cohort,
making it the second most frequent endocrine abnormality after thyroid dysfunction [9]. Elevated
prolactin may suppress pulsatile gonadotropin-releasing hormone secretion, impair follicular maturation
and ovulation, and interfere with corpus luteum function. Nevertheless, evidence for a direct
relationship between mild or asymptomatic prolactin elevation and recurrent loss remained limited.
Recent guidelines note that evidence for dopamine-agonist therapy is largely based on one small
randomized study in which bromocriptine treatment was associated with a higher rate of successful
pregnancy, but the certainty of evidence was low [10,11]. Routine prolactin measurement is therefore
not recommended in asymptomatic women, although testing is appropriate in the presence of
oligomenorrhea, amenorrhea, galactorrhea, infertility, or other manifestations of prolactin excess
[10,11].

Insulin Resistance and Abnormal Glucose Metabolism
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Insulin resistance was consistently more pronounced in women with RPL than in women with a
normal reproductive history. A systematic review and meta-analysis of 19 studies involving 4,453
participants demonstrated significantly higher fasting glucose, fasting insulin, and homeostatic model
assessment of insulin resistance values in the RPL groups [16]. Women with RPL also had lower fasting
glucose-to-insulin ratios and were more likely to meet study-specific criteria for insulin resistance.
Considerable heterogeneity was observed across the included studies because of differences in RPL
definitions, metabolic thresholds, body mass index, ethnicity, and timing of laboratory assessment [16].

A second meta-analysis included eight studies and confirmed that insulin-based markers were
more informative than fasting glucose alone. Fasting insulin was significantly higher in women with
RPL, with a pooled standardized mean difference of 0.52 (95% CI 0.20-0.84; P = 0.002), whereas the
fasting glucose-to-insulin ratio was significantly lower (SMD —0.52, 95% CI —0.97 to —0.08; P = 0.02)
[17]. HOMA-IR was also elevated in the RPL group (SMD 0.73, 95% CI 0.17-1.29; P = 0.01), and the
odds of HOMA-IR values above 4.5 were increased approximately threefold. In contrast, fasting
glucose alone did not differ significantly between cases and controls, suggesting that compensatory
hyperinsulinemia may precede detectable fasting hyperglycemia [16,17].

Insulin resistance may affect pregnancy maintenance through impaired endometrial glucose
utilization, altered decidualization, oxidative stress, endothelial dysfunction, and increased inflammatory
signalling [16]. Hyperinsulinemia may also modify the expression of insulin-like growth factor-binding
proteins and glycodelin, disturb trophoblast invasion, and promote increased plasminogen activator
inhibitor-1 activity. Despite the consistency of these biological mechanisms, most available data were
observational, and there was insufficient evidence that pharmacological correction of isolated insulin
resistance independently increases live birth rates in women with RPL [16,17].

Polycystic Ovary Syndrome

The reported prevalence of polycystic ovary syndrome among women with RPL varied according
to the diagnostic criteria used. In a cohort of 452 women with recurrent miscarriage, 43 patients fulfilled
the Rotterdam criteria, corresponding to a prevalence of 9.5% [18]. The accompanying meta-analysis
estimated a pooled PCOS prevalence of approximately 14.3%. Women with both RPL and PCOS had a
higher rate of another miscarriage than women with RPL without PCOS (71.4% versus 53.6%; P =
0.031). The observed reduction in live birth was approximately 18 percentage points, although the
difference did not reach statistical significance [18,19].

The association between PCOS and pregnancy loss appeared to be influenced by metabolic and
hyperandrogenic characteristics rather than by polycystic ovarian morphology alone. Insulin resistance,
hyperinsulinemia, obesity, elevated androgen concentrations, chronic low-grade inflammation,
endothelial dysfunction, and impaired endometrial receptivity were identified as potential mediators
[19]. Available studies of metformin were heterogeneous with respect to diagnostic criteria, metabolic
status, treatment initiation, dose, and continuation after conception. The evidence was therefore
insufficient to recommend metformin solely for the prevention of recurrent miscarriage, and treatment
should instead be directed toward documented metabolic indications and the individual PCOS
phenotype [10,19].

Body Mass Index

Abnormal body mass index was associated with both the occurrence of RPL and the risk of
another miscarriage. A meta-analysis of 16 observational studies found that women with a body mass
index above 25 kg/m? had higher odds of RPL than women with normal body weight (OR 1.21, 95% ClI
1.06-1.38), while underweight was also associated with increased odds of RPL (OR 1.20, 95% CI1 1.12—
1.28) [20]. Among women already diagnosed with RPL, overweight was associated with increased odds
of a further miscarriage (OR 1.35, 95% CI 1.07-1.72), and the association was stronger in women with
obesity (OR 1.77, 95% CI 1.25-2.50). The certainty of evidence was low because the analysis was
based entirely on observational studies, and no randomized trial demonstrated that preconception weight
reduction specifically prevents recurrent miscarriage [9,20].

Vitamin D Status

Low vitamin D concentrations were frequently reported in women with miscarriage and RPL. A
systematic review and meta-analysis involving 7,663 participants found that vitamin D deficiency,
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defined as a serum concentration below 50 nmol/L, was associated with higher odds of miscarriage than
concentrations above 75 nmol/L (OR 1.94, 95% CI 1.25-3.02) [21]. When vitamin D deficiency and
insufficiency were combined using a threshold below 75 nmol/L, the association remained significant
(OR 1.60, 95% CI 1.11-2.30; I* = 35%). Proposed mechanisms included reduced regulatory T-cell
activity, impaired maternal immune tolerance, increased proinflammatory cytokine production,
abnormal decidualization, and altered trophoblast invasion. However, heterogeneity in supplementation
regimens and study quality prevented determination of whether vitamin D treatment reduces the
recurrence of pregnancy loss [21].

Overall, the strongest evidence supported the identification and treatment of clinically manifest
endocrine disorders, particularly overt thyroid dysfunction, poorly controlled diabetes mellitus, and
symptomatic hyperprolactinemia [9-11]. Levothyroxine did not improve live birth rates in euthyroid
women with thyroid autoimmunity, whereas progesterone showed the greatest benefit in women with
previous miscarriages who presented with bleeding during early pregnancy [13-15]. Insulin resistance,
PCOS, abnormal body weight, and low vitamin D status were associated with RPL, but evidence for
routine pharmacological treatment specifically to prevent another miscarriage remained limited. The
findings therefore favour individualized endocrine and metabolic assessment over indiscriminate
hormonal screening and empirical therapy [9-21].

Discussion

The findings of this review indicate that endocrine involvement in recurrent pregnancy loss should
be understood as a complex interaction between thyroid function, progesterone-dependent endometrial
transformation, glucose metabolism, adipose tissue activity, and reproductive hormonal regulation. The
high prevalence of endocrine abnormalities among women with RPL confirms the clinical relevance of
endocrine assessment [9]. However, the detection of an abnormal laboratory parameter does not
necessarily establish causality, since many of these findings are also common in the general
reproductive-age population. The principal clinical task is therefore to distinguish a causal endocrine
disorder from a risk modifier or an incidental biochemical deviation [4,9].

Thyroid autoimmunity illustrates the difference between an epidemiological association and a
treatable mechanism. Although thyroid antibodies are associated with a higher risk of subsequent
pregnancy loss [6,12], levothyroxine does not improve live birth rates in euthyroid antibody-positive
women [13]. This suggests that thyroid autoimmunity may reflect reduced thyroid reserve or broader
immune dysregulation rather than isolated thyroid hormone deficiency. Routine levothyroxine therapy
based solely on antibody positivity is therefore not justified, whereas monitoring thyroid function before
conception and during early pregnancy remains clinically appropriate [10-13].

The progesterone data also demonstrate the limitations of empirical treatment in a heterogeneous
RPL population. Progesterone is essential for decidualization and early pregnancy maintenance, but
reliable diagnostic criteria for luteal phase deficiency are lacking [10,11]. The contrasting results of the
PROMISE and PRISM trials indicate that treatment efficacy depends on clinical context rather than on
the history of RPL alone. The greatest benefit was observed in women with previous miscarriages who
developed bleeding during the current pregnancy, suggesting that this phenotype may reflect impaired
decidual stability or insufficient local progesterone activity [14,15].

The association between RPL and insulin resistance is biologically plausible but not yet
therapeutically conclusive. Elevated fasting insulin and HOMA-IR values may indicate metabolic
dysfunction even when fasting glucose remains normal [16,17]. Hyperinsulinemia may impair
endometrial receptivity, decidualization, endothelial function, and trophoblast invasion, but it frequently
coexists with obesity, hyperandrogenism, and reduced physical activity. Current evidence supports
metabolic assessment in selected patients, although routine pharmacological treatment of isolated
insulin resistance solely to prevent miscarriage remains insufficiently substantiated [16,17].

Polycystic ovary syndrome should likewise be regarded as a heterogeneous group of reproductive
and metabolic phenotypes rather than a single risk factor. The probability of pregnancy loss appears to
be higher in women with insulin resistance, obesity, hyperandrogenism, and chronic low-grade
inflammation, whereas polycystic ovarian morphology alone is unlikely to explain RPL [18,19]. This
heterogeneity may account for the inconsistent results of metformin studies, in which metabolically
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distinct patients were often analysed together. Treatment should therefore be directed toward

documented metabolic abnormalities rather than prescribed solely on the basis of a PCOS diagnosis

[10,18,19].

Abnormal body weight and vitamin D deficiency appear to function primarily as modifiable risk
markers. Both obesity and underweight have been associated with recurrent loss, suggesting that
reproductive adaptation may be impaired at either extreme of energy balance [20]. Nevertheless,
observational associations do not prove that weight correction alone prevents another miscarriage.
Similarly, vitamin D may influence immune tolerance, decidualization, and trophoblast function, but
low concentrations are also related to obesity, lifestyle, ethnicity, and chronic inflammation. Correction
of deficiency is reasonable as part of preconception care, although vitamin D supplementation cannot
currently be considered a specific therapy for RPL [20,21].

Hyperprolactinemia has a clearer physiological relationship with reproductive dysfunction
because marked prolactin elevation may suppress gonadotropin secretion, impair ovulation, and
compromise luteal function [10,11]. However, mild elevations may be transient and related to stress,
medication use, or inappropriate sampling conditions. Universal screening may therefore produce false-
positive findings and unnecessary treatment. Prolactin assessment is more appropriate in women with
menstrual disturbance, galactorrhea, infertility, or other clinical signs of prolactin excess, with abnormal
results confirmed by repeated standardized testing [9-11].

Overall, the evidence supports a selective and phenotype-based approach to endocrine evaluation
in RPL. Overt hypothyroidism, poorly controlled diabetes mellitus, and clinically significant
hyperprolactinemia should be treated according to established standards, while progesterone may be
considered in women with previous miscarriages and early-pregnancy bleeding [10,11,14,15].
Borderline thyroid abnormalities, thyroid antibody positivity with normal function, isolated insulin
resistance, presumed luteal phase deficiency, and low vitamin D status require cautious interpretation.
Future studies should apply standardized definitions, stratify women according to endocrine and
metabolic phenotype, and use live birth as the principal outcome. Such an approach may identify
clinically meaningful subgroups and reduce the use of ineffective empirical therapy [2,10,11,16-21].

Conclusion

Endocrine and metabolic disorders make a clinically meaningful contribution to recurrent
pregnancy loss, although their role differs substantially between individual conditions. The strongest
evidence supports the identification and treatment of overt hypothyroidism, poorly controlled diabetes
mellitus, and clinically significant hyperprolactinemia. Progesterone therapy may improve pregnancy
outcomes in a selected subgroup of women with previous miscarriages who present with bleeding
during early pregnancy, whereas its routine use in all patients with recurrent pregnancy loss is not
supported.

Thyroid autoimmunity in euthyroid women, insulin resistance, polycystic ovary syndrome,
abnormal body weight, and vitamin D deficiency are associated with recurrent pregnancy loss, but
current evidence does not confirm that their isolated pharmacological correction consistently increases
live birth rates. Endocrine evaluation should therefore be individualized and focused on clinically
significant abnormalities rather than on empirical hormonal treatment. Further prospective studies in
well-defined patient populations are required to identify reliable endocrine phenotypes, standardize
diagnostic thresholds, and determine which targeted interventions can provide a measurable
improvement in live birth outcomes.
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Abstract. The global prevalence of type 2 diabetes mellitus and obesity continues to increase,
creating a substantial burden of cardiovascular disease and premature mortality. The combination of
these conditions promotes a range of adverse metabolic and vascular processes, including insulin
resistance, chronic hyperglycemia, visceral fat accumulation, endothelial dysfunction, oxidative stress,
and persistent low-grade inflammation. Together, these abnormalities contribute to accelerated
atherosclerosis and progressive cardiovascular damage. As a result, contemporary management
strategies increasingly focus not only on glycemic control but also on comprehensive reduction of
cardiometabolic risk. Among recently developed therapeutic approaches, glucagon-like peptide-1
receptor agonists (GLP-1 RAs) have gained considerable attention because of their favorable effects on
glucose metabolism, body weight, and cardiovascular health.

This review summarizes current evidence regarding the cardioprotective effects of GLP-1
receptor agonists in patients with type 2 diabetes mellitus and obesity. Particular attention is given to
data from major cardiovascular outcome trials assessing their influence on major adverse cardiovascular
events, cardiovascular mortality, myocardial infarction, stroke, heart failure, renal outcomes, and
metabolic risk factors. Available studies indicate that GLP-1 receptor agonists provide clinically
significant cardiovascular benefits while simultaneously improving body weight, glycemic parameters,
and overall cardiometabolic status. These findings support the growing role of GLP-1 receptor agonists
as an integral component of modern strategies aimed at reducing cardiovascular risk and improving
long-term outcomes in patients with type 2 diabetes mellitus and obesity.

Keywords: type 2 diabetes mellitus, obesity, GLP-1 receptor agonists, cardiovascular outcomes,
cardiometabolic risk, atherosclerosis, cardiovascular disease, weight reduction.

Introduction. Type 2 diabetes mellitus and obesity are among the most prevalent chronic
metabolic disorders worldwide and frequently occur in combination. Their coexistence is associated
with a marked increase in cardiovascular risk and contributes substantially to the development of
coronary artery disease, cerebrovascular events, heart failure, chronic kidney disease, and premature
mortality. The unfavorable cardiovascular profile observed in these patients is driven by multiple
interrelated mechanisms, including insulin resistance, chronic hyperglycemia, visceral fat accumulation,
endothelial injury, oxidative stress, and persistent low-grade inflammation. Consequently,
cardiovascular disease continues to represent the principal cause of death in individuals with type 2
diabetes despite significant advances in both metabolic and cardiovascular care [1,2].
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Historically, the management of type 2 diabetes was largely centered on achieving glycemic
targets, with glycated hemoglobin considered the primary indicator of therapeutic success. Over time,
however, evidence from large clinical trials revealed that improvement of glycemic control alone is
insufficient to fully mitigate cardiovascular risk. This prompted the development of therapeutic
strategies aimed at simultaneously targeting metabolic dysfunction, excess body weight, and
cardiovascular complications. Among currently available glucose-lowering medications, glucagon-like
peptide-1 receptor agonists (GLP-1 RAs) have emerged as particularly promising agents because of
their ability to exert beneficial effects across several key mechanisms involved in cardiometabolic
disease. In addition to lowering blood glucose levels, they promote weight loss, improve metabolic
efficiency, and favorably influence inflammatory and vascular pathways [3,4].

The introduction of semaglutide and other representatives of the GLP-1 receptor agonist class
has transformed the treatment paradigm for patients with obesity and type 2 diabetes. Clinical
investigations have consistently demonstrated significant reductions in body weight accompanied by
improvements in blood pressure, lipid metabolism, inflammatory status, and overall cardiometabolic
risk profiles. These observations have contributed to a changing perspective on obesity, recognizing it
not merely as a comorbidity but as an independent driver of cardiovascular disease. As a result,
contemporary guidelines increasingly place weight management among the major objectives of
cardiovascular risk reduction in patients with metabolic disorders [5-7].

Further support for the use of GLP-1 receptor agonists has been provided by cardiovascular
outcome trials conducted over the past decade. These studies have shown that the benefits of GLP-1
RAs extend beyond metabolic improvement, including reductions in major adverse cardiovascular
events such as myocardial infarction, ischemic stroke, and cardiovascular death. The favorable effects
appear particularly pronounced in patients with established cardiovascular disease or elevated
cardiovascular risk. More recently, large studies involving individuals with obesity, including those
without diabetes, have reinforced interest in the cardioprotective potential of GLP-1 receptor agonists.
Evaluating the clinical significance and biological mechanisms of these effects is essential for refining
modern approaches to cardiovascular prevention in patients with type 2 diabetes mellitus and obesity
[6-8].

Materials and Methods. This study was conducted as a systematic literature review evaluating
the effects of glucagon-like peptide-1 receptor agonists on cardiovascular outcomes in patients with type
2 diabetes mellitus and obesity. A structured search of scientific publications was performed using the
PubMed/MEDLINE, Scopus, Web of Science, and Cochrane Library databases.

The search strategy incorporated combinations of the following keywords: GLP-1 receptor
agonists, type 2 diabetes mellitus, obesity, cardiovascular outcomes, major adverse cardiovascular
events, heart failure, stroke, myocardial infarction, semaglutide, liraglutide, dulaglutide, tirzepatide,
and cardiovascular risk reduction. Publications released between 2020 and 2026 were considered
eligible for inclusion. Priority was given to randomized controlled trials, cardiovascular outcome trials,
systematic reviews, meta-analyses, clinical practice guidelines, and large observational studies
investigating cardiovascular and cardiometabolic effects of GLP-1 receptor agonists.

The initial search identified more than 250 potentially relevant publications. After removal of
duplicate records and assessment of methodological quality, study design, and relevance to the research
objective, 21 publications were selected for detailed analysis. Extracted data included rates of major
adverse cardiovascular events, cardiovascular mortality, myocardial infarction, stroke, heart failure
outcomes, renal endpoints, changes in body weight, glycemic parameters, and other cardiometabolic
risk factors associated with GLP-1 receptor agonist therapy.

Results

The available body of evidence indicates that GLP-1 receptor agonists are capable of
substantially reducing cardiovascular risk in patients with type 2 diabetes mellitus, especially in those
with established atherosclerotic cardiovascular disease or a high burden of cardiovascular risk factors.
Pooled analyses of major cardiovascular outcome trials have consistently demonstrated reductions in
major adverse cardiovascular events ranging from approximately 12% to 15%, accompanied by lower
incidences of cardiovascular mortality, nonfatal myocardial infarction, and ischemic stroke. Notably,
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these favorable outcomes have been observed across a broad spectrum of patient populations and cannot
be explained solely by improvements in glycemic control, suggesting the involvement of additional
cardioprotective mechanisms [9,10].

A major milestone in the evolution of this therapeutic field was the publication of the SELECT
trial, which investigated the cardiovascular effects of semaglutide in overweight and obese individuals
with established cardiovascular disease. The study reported a significant reduction in major
cardiovascular events compared with placebo, providing strong evidence that the benefits of GLP-1
receptor agonists extend beyond glucose regulation. Particularly important was the observation that
cardiovascular risk reduction occurred in individuals without diabetes, reinforcing the concept that
obesity itself is a major therapeutic target and supporting a broader role for incretin-based therapies in
cardiovascular prevention [11].

Cardiovascular improvements observed during GLP-1 receptor agonist therapy are closely
accompanied by meaningful changes in body composition and metabolic health. Clinical studies
evaluating semaglutide have documented substantial reductions in body weight, with many participants
achieving losses exceeding 10% of baseline weight and a considerable proportion reaching even greater
reductions. These changes are typically associated with favorable effects on blood pressure, abdominal
adiposity, insulin sensitivity, lipid profiles, and inflammatory activity. The scale of weight reduction
reported in contemporary trials has altered traditional expectations regarding pharmacological obesity
treatment and strengthened the concept that effective weight management can directly contribute to
cardiovascular risk modification [12,13].

In addition to their effects on atherosclerotic disease, GLP-1 receptor agonists have demonstrated
promising cardiorenal benefits. Several large randomized studies have shown slower progression of
chronic kidney disease, reductions in albuminuria, and improved preservation of renal function among
treated patients. Given the close relationship between diabetic kidney disease and cardiovascular
morbidity, these findings are clinically important and suggest that the cardiovascular and renal effects of
GLP-1 receptor agonists may be interconnected. Their ability to influence both organ systems
simultaneously has contributed to the emergence of integrated cardiorenal-metabolic treatment models
in contemporary clinical practice [10,14].

The mechanisms responsible for cardiovascular protection are likely multifactorial. Experimental
and clinical investigations have demonstrated improvements in endothelial function, attenuation of
vascular inflammation, reductions in oxidative stress, and favorable modifications of lipid metabolism
during GLP-1 receptor agonist therapy. Additional evidence suggests that activation of GLP-1 receptors
may influence atherosclerotic plaque stability and vascular homeostasis through pathways that are only
partially dependent on weight loss or glycemic improvement. These observations help explain why
cardiovascular benefits have remained consistent across studies involving diverse patient populations
and varying degrees of metabolic control [15,16].

Recent attention has increasingly focused on next-generation incretin-based therapies,
particularly tirzepatide, which combines glucose-dependent insulinotropic polypeptide receptor activity
with GLP-1 receptor stimulation. Comparative clinical trials have demonstrated greater reductions in
glycated hemoglobin and body weight than those achieved with several established GLP-1 receptor
agonists. Early cardiovascular data and real-world observations suggest that these enhanced metabolic
effects may translate into additional cardiovascular benefit, although definitive conclusions await
completion of dedicated cardiovascular outcome trials. Ongoing research is expected to further clarify
the role of dual incretin receptor activation in patients with advanced cardiometabolic disease [17-19].

The cumulative evidence generated over the past decade has substantially influenced
international treatment recommendations. Current diabetes and cardiovascular prevention guidelines
increasingly advocate the use of GLP-1 receptor agonists in patients with type 2 diabetes mellitus and
elevated cardiovascular risk regardless of baseline glycemic status. Their capacity to improve metabolic
control, reduce body weight, lower cardiovascular event rates, and provide renal protection has
established these agents as one of the foundational components of contemporary cardiometabolic
therapy. Future progress will likely focus on individualized treatment algorithms, earlier therapeutic
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intervention, and improved identification of patients most likely to derive long-term cardiovascular
benefit from incretin-based therapies [20,21].

Discussion

The findings of the present review reinforce the growing understanding that cardiovascular risk
reduction has become one of the primary goals in the management of patients with type 2 diabetes
mellitus and obesity. While glycemic control remains an essential component of therapy, contemporary
clinical evidence clearly indicates that improvements in glycated hemoglobin alone are insufficient to
account for the cardiovascular benefits observed with modern antidiabetic agents. The reproducible
reduction in major adverse cardiovascular events reported across multiple cardiovascular outcome trials
suggests that GLP-1 receptor agonists influence several interconnected mechanisms involved in the
development and progression of cardiometabolic disease. This evolving body of evidence has
significantly expanded the therapeutic role of GLP-1 receptor agonists beyond their traditional glucose-
lowering function and has positioned them among the most important cardioprotective therapies
currently available for high-risk patients [9,10].

One of the most clinically relevant observations emerging from recent investigations is the
strong association between weight reduction and cardiovascular improvement. Obesity is now
recognized as a chronic inflammatory condition characterized by excessive secretion of adipokines,
endothelial dysfunction, insulin resistance, and persistent activation of pro-inflammatory pathways.
Consequently, the cardiovascular benefits associated with GLP-1 receptor agonists are unlikely to result
solely from glycemic improvement. The substantial reductions in body weight achieved with
semaglutide and related agents are accompanied by favorable changes in blood pressure, lipid profiles,
visceral adiposity, inflammatory markers, and overall metabolic health. These multidirectional effects
provide a plausible explanation for the reductions in cardiovascular event rates observed in large
randomized trials and support the concept that effective obesity management should be viewed as a
central component of cardiovascular prevention rather than a secondary therapeutic objective [11-13].

The results of the SELECT trial deserve particular consideration because they have broadened
the clinical implications of GLP-1 receptor agonist therapy beyond the diabetic population.
Demonstration of cardiovascular risk reduction in overweight and obese individuals without diabetes
suggests that modification of obesity-related pathophysiological processes may independently improve
cardiovascular prognosis. These findings challenge earlier assumptions that cardiovascular benefit is
predominantly mediated through glucose lowering and instead highlight the importance of addressing
excess adiposity as a major driver of cardiovascular disease. From a clinical perspective, this represents
a significant shift toward a more comprehensive cardiometabolic approach in which treatment targets
encompass both metabolic and cardiovascular pathways simultaneously [11].

An additional area of growing interest concerns the cardiorenal effects of GLP-1 receptor
agonists. Chronic kidney disease and cardiovascular disease frequently coexist in patients with type 2
diabetes mellitus and often accelerate each other’s progression through shared pathological mechanisms.
Evidence demonstrating slower decline in renal function, reduced progression of albuminuria, and
improvements in composite renal outcomes suggests that GLP-1 receptor agonists may exert protective
effects across multiple organ systems. Given the well-established relationship between renal impairment
and cardiovascular mortality, therapies capable of simultaneously targeting both cardiovascular and
renal risk factors may provide important long-term prognostic advantages. These observations support
the emerging concept of integrated cardiorenal-metabolic care as a framework for managing complex
metabolic disorders [10,14].

The biological mechanisms underlying cardiovascular protection remain an active area of
investigation and are likely multifactorial. Experimental and clinical studies have identified
improvements in endothelial function, reductions in oxidative stress, attenuation of inflammatory
activity, enhancement of vascular compliance, and potential stabilization of atherosclerotic plaques
during GLP-1 receptor agonist therapy. Several reports have also demonstrated favorable changes in
circulating biomarkers associated with vascular injury and systemic inflammation. Importantly, many
cardiovascular benefits persist even after adjustment for changes in glycated hemoglobin and body
weight, suggesting that direct vascular and anti-inflammatory actions may contribute substantially to the
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observed clinical outcomes. These findings provide a biologically plausible explanation for the
consistency of cardiovascular protection observed across different patient populations and clinical
settings [15,16].

The introduction of dual incretin-based therapies has added a new dimension to contemporary
cardiometabolic management. Tirzepatide, through combined activation of glucose-dependent
insulinotropic polypeptide and GLP-1 receptors, has demonstrated greater reductions in body weight
and glycated hemoglobin than many established GLP-1 receptor agonists. Although definitive
cardiovascular outcome data continues to emerge, the magnitude of metabolic improvement observed in
clinical trials has generated considerable interest regarding its potential impact on long-term
cardiovascular risk. Whether these enhanced metabolic effects translate into superior cardiovascular
protection remains an important question for future research. Ongoing cardiovascular outcome studies
will provide critical information regarding the comparative clinical value of dual incretin receptor
activation in high-risk populations [17-19].

Current international recommendations increasingly advocate early use of GLP-1 receptor
agonists in patients with type 2 diabetes mellitus and elevated cardiovascular risk regardless of baseline
glycemic status. This strategy reflects a broader shift from reactive treatment of established
complications toward proactive cardiovascular prevention. Future research will likely focus on
identifying predictors of therapeutic response, optimizing combination treatment strategies, refining
individualized risk assessment, and evaluating long-term outcomes across diverse patient populations.
As the evidence base continues to expand, GLP-1 receptor agonists are expected to remain a cornerstone
of modern cardiometabolic medicine and an essential component of comprehensive cardiovascular risk
reduction strategies in patients with type 2 diabetes mellitus and obesity [20,21].

Conclusion

The available evidence indicates that GLP-1 receptor agonists confer meaningful cardiovascular
benefits in patients with type 2 diabetes mellitus and obesity that extend beyond the achievement of
glycemic targets. Findings from major cardiovascular outcome trials and large-scale meta-analyses
consistently demonstrate reductions in major adverse cardiovascular events, cardiovascular mortality,
myocardial infarction, and stroke, accompanied by favorable effects on body weight, blood pressure,
lipid profiles, inflammatory activity, and renal function. These observations suggest that the
cardioprotective effects of GLP-1 receptor agonists result from the simultaneous modulation of multiple
pathophysiological pathways involved in cardiometabolic disease progression.

The expanding clinical evidence base supports the incorporation of GLP-1 receptor agonists into
modern cardiovascular prevention strategies for individuals with type 2 diabetes mellitus and obesity.
By addressing hyperglycemia, excess adiposity, atherosclerotic risk, and cardiorenal dysfunction within
a single therapeutic approach, these agents have become an important component of contemporary
cardiometabolic care. Future investigations should focus on refining personalized treatment algorithms,
identifying predictors of therapeutic response, evaluating long-term cardiovascular outcomes, and
clarifying the role of emerging incretin-based therapies in achieving durable cardiovascular risk
reduction across diverse patient populations.
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Abstract. Extensive facial trauma represents a complex clinical challenge due to the frequent
combination of injuries involving the facial skeleton, upper airway, sensory organs, and central nervous
system. Successful management of these patients requires not only restoration of anatomical integrity
but also prevention of functional impairment and long-term disability. The increasing incidence of high-
energy craniofacial injuries has highlighted the need for coordinated multidisciplinary care involving
specialists from different medical fields. This review examines current approaches to the diagnosis and
treatment of extensive facial trauma, emphasizing the role of otorhinolaryngologists, maxillofacial
surgeons, and neurologists in comprehensive patient management.

Analysis of contemporary literature demonstrates that early interdisciplinary collaboration
improves diagnostic accuracy, facilitates timely identification of associated injuries, optimizes surgical
planning, and reduces the risk of postoperative complications. Particular attention is given to airway
management, facial fractures, traumatic brain injury, cranial nerve damage, cerebrospinal fluid leakage,
orbital trauma, and functional rehabilitation. Modern imaging techniques, virtual surgical planning, and
advanced reconstructive methods have significantly expanded treatment possibilities and improved
clinical outcomes. A multidisciplinary approach remains a key factor in achieving favorable functional,
neurological, and aesthetic results in patients with severe craniofacial trauma.

Keywords: facial trauma, craniofacial injuries, maxillofacial surgery, otorhinolaryngology,
neurology, traumatic brain injury, facial fractures, interdisciplinary management, rehabilitation,
reconstructive surgery.

Introduction

Extensive facial trauma remains one of the most challenging conditions in contemporary surgical
practice because of the frequent coexistence of injuries involving multiple anatomical structures within
the craniofacial region. In addition to fractures of the facial skeleton, these injuries are commonly
associated with airway compromise, damage to the paranasal sinuses, ocular structures, cranial nerves,
and traumatic brain injury. Such complexity extends beyond the management of isolated fractures and
requires comprehensive assessment of both immediate life-threatening conditions and long-term
functional consequences that may significantly affect a patient’s quality of life [1,2].

The management of severe craniofacial trauma has undergone substantial changes over the past
decade. Current treatment strategies focus not only on anatomical reconstruction but also on the
restoration of respiratory, visual, neurological, and masticatory function. This shift is particularly
relevant in patients with panfacial injuries, where disruption of normal facial architecture affects several
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physiological systems simultaneously. As a result, optimal outcomes often depend on coordinated
decision-making rather than the efforts of a single specialty [3,4].

Otorhinolaryngologists and maxillofacial surgeons play a central role in the evaluation and
treatment of complex facial injuries. Fractures involving the naso-orbito-ethmoidal complex, frontal
sinus, paranasal sinuses, and skull base present unique diagnostic and therapeutic challenges due to the
risk of cerebrospinal fluid leakage, infectious complications, chronic sinonasal dysfunction, and facial
deformity. Advances in multidetector computed tomography, three-dimensional reconstruction, and
virtual surgical planning have significantly improved diagnostic accuracy and facilitated more precise
surgical interventions [5,6].

Neurological assessment represents another critical component of patient management.
Extensive facial trauma is frequently accompanied by traumatic brain injury, cranial nerve dysfunction,
sensory disturbances, post-traumatic pain syndromes, and cognitive impairment. These conditions may
influence both the timing of surgical intervention and the overall recovery process. Recent studies have
highlighted the high prevalence of neurological involvement in patients with severe facial trauma,
emphasizing the importance of early neurological evaluation and continuous multidisciplinary follow-up
[7].

The growing recognition of the interconnected nature of craniofacial injuries has led to the
development of multidisciplinary treatment pathways that integrate the expertise of
otorhinolaryngologists, maxillofacial surgeons, and neurologists. Such collaboration facilitates early
identification of associated injuries, improves treatment planning, and enhances functional
rehabilitation. In the setting of increasingly complex trauma patterns, interdisciplinary management has
become an essential component of comprehensive patient care and a key factor in improving both
clinical and long-term outcomes [8].

Materials and Methods

This study was conducted as a systematic literature review focused on contemporary
interdisciplinary approaches to the management of patients with extensive facial trauma. Particular
attention was given to the collaborative role of otorhinolaryngologists, maxillofacial surgeons, and
neurologists in the diagnosis, surgical treatment, prevention of complications, and functional
rehabilitation of patients with complex craniofacial injuries.

A structured literature search was performed using PubMed/MEDLINE, Scopus, Web of
Science, and the Cochrane Library. Publications released between 2020 and 2026 were considered
eligible for analysis. The search strategy included combinations of the following keywords: “facial
trauma”, “craniofacial injury”, “panfacial fracture”, “maxillofacial surgery”, “otorhinolaryngology”,

% ¢6 b E AN 1Y 9% ¢ e AN 1Y

“neurology”, “traumatic brain injury”, “cranial nerve injury”, “orbital trauma”, “airway management”,
“skull base fracture”, “multidisciplinary care”, and “rehabilitation”.

Initially, more than 240 publications were identified. After removal of duplicate records and
screening of titles and abstracts, full-text assessment was performed. Systematic reviews, meta-analyses,
clinical studies, multicenter investigations, observational studies, and evidence-based guidelines
relevant to interdisciplinary management of extensive facial trauma were included. Case reports,
conference abstracts, studies with insufficient clinical data, and publications not directly related to the
interaction between otorhinolaryngology, maxillofacial surgery, and neurology were excluded. A total of
21 highly relevant publications were selected for the final qualitative analysis.

Results

Analysis of the selected studies demonstrated that extensive facial trauma is frequently
associated with injuries extending beyond the facial skeleton and often requires simultaneous evaluation
of multiple organ systems. Several large retrospective series reported that traumatic brain injury
accompanies severe maxillofacial trauma in approximately 30-60% of cases, with the highest
prevalence observed among patients with panfacial fractures and high-energy mechanisms of injury.
Fractures involving the frontal bone, orbital roof, naso-orbito-ethmoidal complex, and midface were
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consistently associated with an increased risk of intracranial pathology, emphasizing the importance of
early neurological assessment and neuroimaging in this patient population [9,10].

Neurological complications represented a substantial component of post-traumatic morbidity.
Studies evaluating cranial nerve injuries identified sensory deficits involving the infraorbital, mental,
and supraorbital nerves as the most frequent neurological sequelae. Damage to the facial nerve was less
common but was associated with significant functional impairment, particularly in cases involving
temporal bone fractures and extensive soft tissue disruption. Persistent neuropathic pain, altered facial
sensation, and post-traumatic neural dysfunction were reported in a considerable proportion of patients
during long-term follow-up, often requiring multidisciplinary management beyond surgical
reconstruction alone [11].

Orbital trauma emerged as another major contributor to functional disability after severe facial
injury. Multiple investigations reported that orbital wall fractures were frequently accompanied by
diplopia, extraocular muscle entrapment, enophthalmos, and visual disturbances. In selected cohorts,
visual impairment was documented in up to one-third of patients with complex orbital fractures. Early
collaboration between maxillofacial surgeons, otorhinolaryngologists, neurologists, and
ophthalmologists was associated with improved identification of vision-threatening injuries and more
favorable functional outcomes following reconstruction [12].

Injuries involving the skull base and paranasal sinuses represented a particularly challenging
subset of craniofacial trauma. Fractures extending to the anterior cranial fossa were associated with an
elevated risk of cerebrospinal fluid leakage, meningitis, intracranial infection, and delayed sinonasal
complications. Several studies highlighted the value of endoscopic otorhinolaryngological techniques in
the diagnosis and treatment of post-traumatic cerebrospinal fluid fistulas, reporting high rates of
successful defect closure while reducing the morbidity associated with traditional open procedures
[13,14].

The analysis of surgical management strategies demonstrated a growing preference for early
anatomical reconstruction whenever the patient’s neurological and systemic condition permitted
definitive intervention. Restoration of facial width, projection, occlusion, and orbital volume was
identified as a major determinant of long-term functional recovery. Studies evaluating modern fixation
techniques reported that rigid internal fixation significantly improved skeletal stability and reduced the
incidence of secondary deformities compared with delayed or staged reconstruction in appropriately
selected patients [15,17].

Technological advances have substantially influenced the management of extensive facial
trauma. Publications assessing computer-assisted planning, virtual surgical simulation, intraoperative
navigation, and three-dimensional printing demonstrated improved precision in the reconstruction of
complex fractures. These technologies were particularly valuable in patients with comminuted fractures,
orbital injuries, and severe facial asymmetry, where conventional approaches frequently encountered
limitations. Several authors reported reductions in operative time, improved restoration of anatomical
landmarks, and enhanced postoperative symmetry following implementation of digital planning
protocols [16].

Post-traumatic infectious complications remained a clinically significant concern, particularly in
patients with open fractures, extensive soft tissue injuries, and delayed treatment. Reported
complications included chronic sinusitis, osteomyelitis, wound infection, abscess formation, and
intracranial spread of infection. Early debridement, appropriate antimicrobial therapy, and coordinated
management involving otorhinolaryngologists and maxillofacial surgeons were consistently associated
with lower complication rates and improved recovery trajectories [18].

Long-term recovery extended beyond fracture healing and often required comprehensive
rehabilitation. Functional limitations affecting mastication, speech, facial expression, sensory
perception, and psychological well-being were commonly reported among survivors of severe
craniofacial trauma. Studies evaluating rehabilitation programs demonstrated that structured

135



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

multidisciplinary follow-up improved both functional outcomes and patient-reported quality-of-life
measures. Persistent anxiety, social withdrawal, and dissatisfaction with facial appearance were
identified as important factors influencing long-term recovery, highlighting the need for holistic
management strategies [19,20].

A recurring finding across the reviewed literature was the positive impact of coordinated
interdisciplinary care. Institutions utilizing integrated trauma teams involving otorhinolaryngologists,
maxillofacial surgeons, neurologists, and other specialists reported earlier diagnosis of associated
injuries, more efficient treatment planning, and lower rates of delayed complications. The available
evidence suggests that extensive facial trauma should be regarded not as an isolated skeletal injury but
as a complex multisystem condition requiring collaboration across multiple specialties to optimize both
clinical and functional outcomes [21].

Discussion

The findings of the present review demonstrate that extensive facial trauma should not be
regarded solely as a structural injury of the facial skeleton. The reviewed studies consistently show that
severe craniofacial trauma frequently affects multiple anatomical and functional systems
simultaneously, creating a clinical scenario in which successful treatment depends on the integration of
expertise from several specialties rather than on isolated surgical intervention. This observation is
particularly evident in patients with panfacial fractures, where airway compromise, neurological injury,
ocular damage, and sinonasal involvement often coexist and influence both treatment priorities and
long-term outcomes [9,10].

One of the most important observations emerging from the analyzed literature is the strong
association between facial fractures and traumatic brain injury. The prevalence of concomitant
neurological damage reported across multiple studies suggests that craniofacial trauma should be
approached with a high index of suspicion for intracranial pathology, even when neurological symptoms
appear limited during initial assessment. Delayed recognition of traumatic brain injury may influence
surgical timing, rehabilitation potential, and overall prognosis. Consequently, early neurological
evaluation appears to be an essential component of comprehensive trauma management rather than a
secondary consultation requested only after the identification of neurological deficits [10,11].

The reviewed evidence also highlights the importance of preserving function alongside
anatomical reconstruction. Historically, successful treatment was often measured by fracture reduction
and restoration of facial contours. Contemporary studies indicate that such criteria alone are insufficient,
as patients frequently experience persistent disturbances involving facial sensation, mastication, vision,
speech, and facial expression despite technically successful reconstruction. Long-term functional
recovery therefore depends not only on skeletal stabilization but also on the recognition and
management of associated neural and soft-tissue injuries [11,15].

The role of otorhinolaryngologists extends well beyond the treatment of isolated nasal fractures
or sinonasal trauma. Injuries involving the skull base, frontal sinus, and naso-orbito-ethmoidal complex
create a risk of cerebrospinal fluid leakage, chronic sinus disease, intracranial infection, and prolonged
functional impairment. Several studies demonstrated favorable outcomes following early identification
and treatment of these complications, particularly when endoscopic techniques were incorporated into
multidisciplinary treatment pathways. These findings support the growing involvement of
otorhinolaryngology specialists in the management of complex craniofacial injuries [13,14].

Advances in imaging and surgical planning have altered the decision-making process in facial
trauma surgery. High-resolution computed tomography, three-dimensional reconstruction, and virtual
planning technologies provide a more accurate understanding of fracture patterns and facilitate
individualized reconstruction strategies. The literature suggests that these technologies are especially
valuable in patients with comminuted fractures and severe anatomical disruption, where conventional
planning may underestimate the true extent of injury. Their increasing adoption reflects a broader
transition toward precision-based surgical management in craniofacial trauma [16,17].
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Another important aspect identified across the reviewed studies is the need for coordinated
postoperative care. Successful surgery does not eliminate the risk of infectious, neurological, or
functional complications. Persistent sensory deficits, chronic pain, sinonasal dysfunction, visual
disturbances, and psychological sequelac may continue to affect patients long after fracture healing has
occurred. This observation reinforces the concept that rehabilitation should begin early and involve
multiple specialists capable of addressing the diverse consequences of severe facial injury [18-20].

The collective evidence suggests that interdisciplinary collaboration contributes not only to
improved diagnostic accuracy but also to better long-term recovery. Communication between
otorhinolaryngologists, maxillofacial surgeons, neurologists, ophthalmologists, and rehabilitation
specialists allow treatment plans to be adapted to the evolving clinical condition of each patient. Such an
approach appears particularly relevant in cases of extensive facial trauma, where delayed recognition of
associated injuries may compromise both functional and aesthetic outcomes [20,21].

Several limitations should also be acknowledged. Many available studies are retrospective in
design and differ substantially regarding patient populations, injury patterns, and outcome measures.
This heterogeneity complicates direct comparison of results and limits the ability to establish universal
treatment algorithms. Nevertheless, the consistency of observations across different healthcare settings
supports the growing consensus that multidisciplinary care represents a fundamental component of
modern craniofacial trauma management [9,21].

Overall, the reviewed literature indicates that optimal management of extensive facial trauma
requires a treatment model that integrates anatomical reconstruction, neurological assessment, airway
protection, prevention of infectious complications, and long-term functional rehabilitation. The
interaction between otorhinolaryngologists, maxillofacial surgeons, and neurologists is therefore not
merely complementary but constitutes a central element of comprehensive patient care in this
challenging clinical setting.

Conclusion

Extensive facial trauma remains one of the most demanding challenges in contemporary surgical
practice due to the frequent coexistence of skeletal injuries, airway compromise, neurological damage,
orbital involvement, and skull base pathology. The findings of the present review demonstrate that
successful management extends beyond anatomical reconstruction and requires careful evaluation of
functional, neurological, and otorhinolaryngological consequences of trauma. Evidence from recent
studies indicates that isolated treatment approaches may overlook associated injuries capable of
significantly affecting both short-term recovery and long-term patient outcomes. Consequently,
comprehensive assessment and coordinated decision-making have become essential components of
modern craniofacial trauma care.

The available literature supports the pivotal role of interdisciplinary collaboration between
otorhinolaryngologists, maxillofacial surgeons, and neurologists throughout the diagnostic, therapeutic,
and rehabilitation stages of treatment. Early recognition of concomitant traumatic brain injury, cranial
nerve dysfunction, cerebrospinal fluid leakage, orbital complications, and post-traumatic functional
impairment allows for more individualized treatment planning and may contribute to improved clinical
and quality-of-life outcomes. The integration of advanced imaging modalities, virtual surgical planning,
and multidisciplinary rehabilitation strategies further strengthens the effectiveness of contemporary
management pathways, emphasizing the importance of a coordinated patient-centered approach in the
treatment of extensive facial trauma.
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Abstract. Chronic kidney disease is an important complication of urolithiasis and may develop
because of recurrent urinary tract obstruction, infection, persistent inflammation, tubular injury, and
repeated surgical interventions. At the same time, reduced kidney function alters urinary composition
and may increase the risk of recurrent stone formation, creating a bidirectional relationship between
nephrolithiasis and progressive renal impairment. This review summarizes current evidence on the
mechanisms linking urolithiasis with chronic kidney disease and examines contemporary strategies for
preventing further loss of kidney function. Particular attention is given to early identification of high-
risk patients, metabolic evaluation, correction of urinary abnormalities, prevention of stone recurrence,
treatment of urinary tract infections, and timely relief of obstruction. Adequate fluid intake, dietary
modification, reduction of sodium consumption, normalization of body weight, and individualized
pharmacological therapy remain central components of long-term management. Citrate
supplementation, thiazide and thiazide-like diuretics, urate-lowering therapy, and correction of acid—
base disturbances may be considered according to stone composition and the underlying metabolic
disorder. Regular monitoring of estimated glomerular filtration rate, albuminuria, blood pressure,
urinary parameters, and stone burden is essential for assessing disease progression and treatment
effectiveness. Current evidence supports a multidisciplinary and personalized approach that integrates
nephrological, urological, and metabolic care. Further prospective studies are required to determine
which preventive interventions provide the greatest long-term benefit in preserving kidney function and
reducing stone recurrence in patients with chronic kidney disease.

Keywords: chronic kidney disease; urolithiasis; nephrolithiasis; kidney stones; renal function;
urinary tract obstruction; metabolic evaluation; stone recurrence; preventive therapy;
nephroprotection.

Introduction

Urolithiasis is increasingly recognized as a chronic, recurrent disorder rather than an isolated
episode of renal colic. Its prevalence has risen across different age and demographic groups, while
recurrent stone events generate repeated emergency visits, surgical procedures, temporary loss of
working capacity, and substantial healthcare expenditure [1]. Contemporary epidemiological data also
indicate that the burden of stone disease continues to expand in parallel with obesity, diabetes mellitus,
hypertension, and dietary changes. These trends make the long-term renal consequences of urolithiasis
particularly relevant, especially in patients who already have reduced kidney function or additional
metabolic risk factors [1,2].

The relationship between urolithiasis and chronic kidney disease is supported by large human
cohort studies. In a nationwide Taiwanese population, patients with kidney stones had a substantially
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higher probability of developing CKD than matched individuals without stone disease [3]. More recent
longitudinal data involving over 400,000 adults confirmed that urolithiasis requiring procedural
treatment was independently associated with incident CKD, even after adjustment for baseline kidney
function, proteinuria, cardiovascular disease, diabetes, hypertension, body mass index, and other
potential confounders [4]. These observations suggest that stone disease should be regarded not only as
a urological condition but also as a clinically relevant marker of future renal risk [3,4].

The adverse effect of urolithiasis on kidney function is unlikely to result from a single
mechanism. Recurrent or prolonged obstruction may increase intrarenal pressure and reduce filtration,
while infection associated with urinary stasis may intensify parenchymal injury. Repeated stone
episodes, large stone burden, nephrocalcinosis, and the need for multiple interventions may further
contribute to cumulative loss of functioning renal tissue [4,5]. At the same time, stone formation and
CKD share important determinants, including diabetes, hypertension, obesity, hyperuricemia, and
abnormalities of mineral and acid—base metabolism. Declining kidney function also changes urinary
calcium, citrate, uric acid, and oxalate handling, thereby modifying the lithogenic profile and creating a
bidirectional relationship between stone recurrence and renal impairment [4,5].

Prevention in patients with coexisting CKD requires a broader approach than the simple removal
of an existing calculus. Current recommendations emphasize stone analysis, baseline metabolic
screening, identification of infection and obstruction, and extended evaluation of patients at high risk of
recurrence or complications [6]. Measures such as adequate hydration, sodium restriction, preservation
of appropriate dietary calcium intake, and individualized pharmacotherapy may reduce stone recurrence,
but they must be adapted to glomerular filtration rate, blood pressure, electrolyte balance, volume status,
and comorbid disease. In particular, fluid prescriptions, potassium citrate, thiazide or thiazide-like
diuretics, and urate-lowering therapy require careful selection and laboratory monitoring in patients with
impaired kidney function [6-8].

The central clinical objective is therefore not limited to achieving a stone-free urinary tract but
includes preservation of functioning renal parenchyma and prevention of further CKD progression. This
requires coordinated urological and nephrological care, regular assessment of estimated glomerular
filtration rate and albuminuria, effective blood pressure control, correction of metabolic abnormalities,
prevention of recurrent infection, and timely relief of obstruction [7,8]. Despite growing recognition of
this problem, patients with urolithiasis are rarely stratified according to both stone recurrence risk and
probability of kidney function decline. This review examines the contemporary clinical evidence linking
urolithiasis with CKD and evaluates preventive strategies that may reduce stone recurrence while
maintaining renal safety and slowing disease progression [4,6-8].

Materials and Methods

This study was conducted as a systematic literature review in accordance with the PRISMA 2020
recommendations. Publications issued between 2020 and 2026 were identified through searches of
PubMed/MEDLINE, Scopus, Web of Science, Embase, and the Cochrane Library. The search strategy
combined the terms “chronic kidney disease,” “urolithiasis,” “nephrolithiasis,” “kidney stones,” “renal
function decline,” “stone recurrence,” “urinary obstruction,” “metabolic evaluation,” and “prevention of
CKD progression” using the Boolean operators AND and OR.

Eligible publications included clinical studies, observational studies, systematic reviews, meta-
analyses, and guidelines examining the relationship between urolithiasis and CKD or strategies for
preserving kidney function. Only studies involving adult human participants and reporting renal or
urological outcomes were included. Animal studies, in vitro research, case reports, conference abstracts,
duplicates, and studies without clearly defined outcomes were excluded.

Titles, abstracts, and full texts were screened according to predefined criteria. Data on study
design, patient characteristics, kidney function, stone burden, metabolic abnormalities, preventive
interventions, and clinical outcomes were extracted. Owing to methodological heterogeneity, the
findings were synthesized qualitatively and grouped by major risk factors and nephroprotective
strategies.

Results

Association Between Urolithiasis and Chronic Kidney Disease
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Population-based studies consistently demonstrated that urolithiasis is associated with an
increased risk of impaired kidney function. In a nationwide matched cohort with a 10-year observation
period, CKD developed in 11.2% of patients with kidney stones, and the probability of CKD was
approximately 1.82 times higher than in individuals without stone disease [9]. The association remained
clinically relevant in the presence of hypertension, diabetes mellitus, hyperlipidemia, and advanced age.
Diabetes produced the greatest additional effect, increasing the risk of CKD more than threefold within
the stone-forming population. These findings identify urolithiasis as an independent renal risk marker
rather than an exclusively episodic urological disorder [9].

A larger nationwide longitudinal study included 219,570 adults who required procedural
treatment for urolithiasis and an equal number of age- and sex-matched controls without previous
kidney disease [10]. During a mean follow-up of approximately six years, 12,338 participants developed
CKD. The cumulative incidence was 3.4% among patients with urolithiasis and 2.2% among controls,
corresponding to incidence rates of 5.6 and 3.6 cases per 1,000 person-years, respectively. After
adjustment for baseline kidney function, proteinuria, hypertension, diabetes, cardiovascular disease,
body mass index, and other confounders, treated urolithiasis remained associated with incident CKD,
with an adjusted hazard ratio of 1.41 (95% ClI 1.36-1.46) [10].

Obstruction, Infection, and Acute Kidney Injury

Urinary obstruction and infection were among the most important clinical conditions associated
with acute deterioration of renal function. In a retrospective study of 1,113 adults hospitalized for
urinary tract infection, 17.2% had urolithiasis, 6.8% had a ureteral stone accompanied by
hydronephrosis, 14.8% developed acute kidney injury, and 19.8% experienced uroseptic shock [11]. The
mean reduction in eGFR was 13.45 mL/min/1.73 m? in patients without stones, 20.54 mL/min/1.73 m?
in those with urolithiasis without hydronephrosis, and 27.65 mL/min/1.73 m? in patients with ureteral
calculi and hydronephrosis. Both urolithiasis without hydronephrosis and obstructing ureteral stones
were independently associated with acute kidney injury, with odds ratios of 2.45 and 2.30, respectively
[11].

Clinical data from patients with obstructive uropathy further showed that the renal consequences
of obstruction depend on its duration, severity, cause, and association with infection. In a multicentre
cohort of 1,683 adults requiring percutaneous nephrostomy, acute kidney injury was present in
approximately 78% of patients [12]. Stage 3 acute Kidney injury was associated with poorer long-term
renal outcomes and increased mortality, particularly in patients with non-malignant obstruction.
Although this cohort was not restricted to stone disease, the results emphasize that renal recovery after
decompression may be incomplete when obstruction is prolonged or accompanied by severe acute
kidney injury. Timely drainage is therefore a central determinant of renal prognosis in obstructive stone
disease [12].

Stone Recurrence, Surgical Burden, and CKD Progression

Recurrent stone formation was associated with a greater probability of chronic renal impairment.
In an adult case—control study, recurrent nephrolithiasis was associated with CKD with an odds ratio of
1.91 (95% CI 1.37-2.27; P = 0.003) [15]. Bilateral stone disease, urinary tract infection, male sex, and a
history of urological procedures were also more frequent among patients with reduced kidney function.
Among patients younger than 50 years who underwent more than two stone-related surgical procedures,
a significant reduction in glomerular filtration rate was documented. These findings suggest that renal
risk reflects the cumulative burden of recurrent stones, infection, obstruction, and repeated intervention
rather than the presence of a single calculus [15].

Stone composition also influenced the renal risk profile. Patients forming uric acid stones had
higher neutrophil-to-lymphocyte ratios than calcium stone formers, and this inflammatory marker was
inversely correlated with eGFR [14]. A greater proportion of uric acid within the analyzed calculus and
an elevated neutrophil-to-lymphocyte ratio were independently associated with CKD. A predictive
model combining clinical and laboratory variables achieved an area under the receiver operating
characteristic curve of 0.811 (95% CI 0.764-0.858). Uric acid stones may therefore identify a
metabolically unfavorable phenotype characterized by older age, acidic urine, diabetes, obesity,
hyperuricemia, and a higher probability of renal dysfunction [14].
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Changes in Urinary Metabolism Across CKD Stages

The metabolic characteristics of stone formers changed progressively as kidney function
declined. In a study of 2,057 patients who completed 24-hour urine testing, 74.7% had stage G2 CKD,
11.9% had stage G3a, 3.4% had stage G3b, and approximately 1% had stage G4 or G5 disease [13].
Lower eGFR was accompanied by reduced urinary excretion of calcium, uric acid, citrate, magnesium,
phosphate, ammonia, and oxalate. Urinary calcium and uric acid declined significantly across CKD
stages (P < 0.001), while citrate and magnesium also decreased (P = 0.002 and P < 0.001, respectively).
Consequently, calcium oxalate and calcium phosphate supersaturation tended to decline, whereas the
reduction in urinary citrate and ammonium excretion could increase susceptibility to acidic urine and
uric acid stone formation [13].

These observations have direct implications for the interpretation of metabolic testing.
Conventional thresholds developed for stone formers with preserved kidney function may not be fully
applicable to patients with moderate or advanced CKD [13]. A low urinary calcium concentration in
CKD does not necessarily indicate a low lifetime risk of calcium stone formation, because it may
primarily reflect reduced filtered calcium load. Similarly, hypocitraturia may result from altered acid—
base handling rather than an isolated dietary deficiency. Metabolic results should therefore be
interpreted in relation to eGFR, serum electrolytes, acid—base status, medication use, and residual urine
volume rather than assessed against uniform reference values [13,21].

Renal Outcomes After Stone Removal

Endoscopic relief of obstruction was generally followed by stabilization or improvement of renal
function. In a prospective study of 126 patients undergoing ureteroscopic or retrograde intrarenal stone
treatment, kidney function was assessed before surgery and at 1, 30, and 90 days after the procedure
[16]. Improvement was more likely in patients with preoperative obstruction and elevated serum
creatinine, indicating that part of the renal dysfunction was reversible after restoration of urine flow.
Nevertheless, the magnitude of recovery varied, and normalization of drainage did not guarantee
complete restoration of function in patients with established parenchymal damage or recurrent
obstruction [16].

Evidence regarding percutaneous nephrolithotomy in CKD showed a similar pattern. A
systematic review found that most patients with CKD and a substantial renal stone burden had stable or
improved renal function after percutaneous stone removal [17]. The potential benefit was greatest when
surgery eliminated obstruction, infection, or extensive stone burden. However, perioperative
complications, bleeding, sepsis, and the probability of subsequent functional decline increased with the
severity of baseline CKD. These findings support active treatment when stones pose a direct threat to
renal function, while emphasizing the need for careful patient selection, infection control, nephron-
sparing access, and postoperative renal monitoring [17].

Metabolic Evaluation and Recurrence Prevention

The reviewed guidelines classified patients with CKD, recurrent stones, uric acid stones,
infection stones, cystinuria, bilateral calculi, nephrocalcinosis, or a solitary kidney as high-risk stone
formers [20]. Recurrence may affect up to half of patients within five years and substantially more
during longer follow-up. Baseline evaluation should include medical and dietary history, serum
creatinine, electrolytes, calcium, uric acid, urine pH, urinalysis, urine culture when indicated, and
compositional analysis of a retrieved stone. High-risk patients require an extended metabolic evaluation,
preferably based on two 24-hour urine collections obtained under usual dietary conditions [20].

Preventive measures were most effective when adapted to both stone composition and renal
function. Increased fluid intake, reduced dietary sodium, avoidance of excessive animal protein,
maintenance of normal dietary calcium, and correction of obesity and metabolic abnormalities remained
the basis of recurrence prevention [20]. In CKD, however, a universal high-fluid prescription may be
inappropriate in the presence of heart failure, edema, advanced reduction in eGFR, or impaired urinary
concentrating capacity. Fluid targets must therefore be individualized according to urine volume,
cardiovascular status, residual kidney function, and the risk of volume overload [20,21].

Pharmacological Prevention and Renal Safety

142



Mexnynapoauslii Hayunsblii ;kypuaa AKAJTEMHAK Ne 1 (309) 2026 r.

The role of thiazide therapy was reassessed following the NOSTONE trial, which randomized
416 recurrent calcium stone formers to placebo or hydrochlorothiazide at doses of 12.5, 25, or 50 mg
daily [18]. During a median follow-up of 2.9 years, symptomatic or radiological recurrence occurred in
59% of the placebo group, 59% of the 12.5-mg group, 56% of the 25-mg group, and 49% of the 50-mg
group. No significant dose—response relationship was identified (P for trend = 0.66), and none of the
active-treatment groups showed a statistically significant reduction in the primary composite outcome
compared with placebo. Hypokalemia, gout, newly diagnosed diabetes, allergic skin reactions, and an
increase in serum creatinine to more than 150% of baseline occurred more frequently with
hydrochlorothiazide [18].

Subsequent analyses concluded that the routine prescription of thiazides to all recurrent calcium
stone formers was not supported by the available placebo-controlled evidence [19]. Their use may
remain appropriate in selected patients with persistent hypercalciuria, recurrent calcium stones, and
acceptable blood pressure and electrolyte profiles, but treatment requires surveillance of serum sodium,
potassium, uric acid, glucose, and kidney function. This is particularly important in CKD, where
reduced drug clearance, volume depletion, hypotension, and electrolyte disturbances may outweigh a
modest reduction in urinary calcium [19,21].

Alkali therapy is clinically useful in hypocitraturia, distal renal tubular acidosis, and uric acid
stone disease, but its safety profile changes as eGFR declines. Potassium citrate increases urinary citrate
and pH, yet patients with CKD have a greater risk of hyperkalemia, particularly when renin—-angiotensin
system inhibitors, mineralocorticoid receptor antagonists, or potassium-sparing diuretics are used
concurrently [20]. Sodium-based alkali may be considered when potassium administration is unsafe,
although the additional sodium load may worsen hypertension, edema, and urinary calcium excretion.
The choice and dose of alkali should therefore be guided by serum potassium, bicarbonate
concentration, urine pH, stone composition, and cardiovascular status [20,21].

Urate-lowering treatment was principally indicated in patients with hyperuricosuria, gout, or
persistent uric acid stone formation after correction of low urine pH and dietary factors [20]. In uric acid
stone disease, urinary alkalinization generally remains the primary intervention because urine acidity is
often more important than total uric acid excretion. Allopurinol and other urate-lowering agents require
dose adjustment according to kidney function and assessment of potential adverse reactions.
Pharmacological prevention should therefore be selected on the basis of a documented metabolic
abnormality rather than prescribed empirically to all patients with recurrent urolithiasis [14,20,21].

Monitoring of Patients with Combined CKD and Urolithiasis

The evidence supported integrated nephrological and urological follow-up for patients with both
CKD and stone disease. Monitoring should include serial eGFR, urinary albumin excretion, blood
pressure, serum electrolytes, bicarbonate, uric acid, urine pH, infection status, and radiological stone
burden [20]. More intensive surveillance is warranted in patients with recurrent obstruction, bilateral
stones, infection stones, a solitary kidney, repeated acute kidney injury, or rapid decline in eGFR. The
principal preventive objective is not limited to reducing stone recurrence but includes prompt relief of
obstruction, infection control, avoidance of nephrotoxic exposure, management of cardiovascular and
metabolic risk factors, and preservation of functioning renal parenchyma [9-21].

Discussion

The available evidence supports a clinically important association between urolithiasis and
chronic kidney disease, but this relationship should not be reduced to a simple direct causal sequence.
Stone formers frequently have hypertension, diabetes mellitus, obesity, hyperuricemia, and
cardiovascular disease, all of which independently contribute to renal function decline [9,10].
Nevertheless, the persistence of the association after adjustment for these factors suggests that stone-
related events add a distinct component of renal risk. Repeated obstruction, infection, acute kidney
injury, and loss of functioning parenchyma may act cumulatively, whereas metabolic disturbances that
promote lithogenesis may simultaneously accelerate CKD progression. Urolithiasis should therefore be
regarded as both a potential mediator of renal injury and a clinical marker identifying patients with an
adverse renal and metabolic phenotype [9,10].
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Obstruction is probably the most immediately modifiable pathway linking stone disease with
deterioration of kidney function. Recovery after urinary drainage is often interpreted as evidence that
obstructive injury is fully reversible; however, clinical cohorts show that normalization of urine flow
does not invariably restore previous renal function [11,12]. The likelihood of incomplete recovery
increases with prolonged obstruction, infection, pre-existing CKD, and severe acute kidney injury. This
is particularly relevant in older patients and in those with limited renal reserve, in whom even a short
obstructive episode may produce a persistent reduction in eGFR. Accordingly, an infected obstructed
collecting system should be treated as a renal emergency, and follow-up should continue after
decompression rather than ending when the acute urological problem has been resolved [11,12].

Renal risk appears to be determined more by cumulative disease burden than by the presence of
a single uncomplicated calculus. Recurrent episodes, bilateral stones, infection, and repeated procedures
identify patients with a greater probability of functional decline [14,15]. The association between uric
acid stone composition and CKD is also clinically informative, although uric acid calculi are unlikely to
damage the kidney solely because of their chemical composition. They more often occur in patients with
persistently acidic urine, diabetes, insulin resistance, obesity, and hyperuricemia, thereby indicating a
broader metabolic phenotype associated with renal and cardiovascular risk. Stone analysis should
therefore be viewed not only as a guide to recurrence prevention but also as a means of identifying
systemic abnormalities requiring nephrological assessment [14,15].

The progressive alteration of urinary composition across CKD stages complicates metabolic
evaluation. Lower urinary calcium, uric acid, citrate, ammonium, and other solute excretion may reflect
reduced filtration and altered tubular handling rather than successful correction of lithogenic
abnormalities [13]. Consequently, conventional thresholds derived from patients with preserved renal
function may misclassify individuals with CKD. A low urinary calcium level, for example, should not
automatically exclude clinically important calcium stone disease, while hypocitraturia and reduced
ammonium excretion may indicate impaired acid handling and a tendency toward persistently acidic
urine. Twenty-four-hour urine findings should therefore be interpreted together with eGFR, serum
bicarbonate, potassium, medication exposure, urine volume, and stone composition rather than as
isolated numerical targets [13,20,21].

Stone removal may preserve kidney function when it eliminates obstruction, infection, or a
substantial stone burden, but procedural success cannot be equated with nephrological recovery.
Endoscopic and percutaneous interventions are generally followed by stable or improved renal function
in appropriately selected patients [16,17]. At the same time, bleeding, sepsis, intrarenal pressure,
repeated access, contrast exposure, and perioperative hemodynamic instability may be particularly
consequential in advanced CKD. The relevant clinical question is therefore not whether intervention is
universally beneficial, but whether the expected renal benefit of achieving drainage and stone clearance
outweighs the procedural risk for a specific patient. This balance favours timely intervention for
obstructing or infected stones, while supporting a nephron-sparing strategy and close postoperative
monitoring in patients with reduced renal reserve [16,17].

Preventive pharmacotherapy requires similar individualization. The NOSTONE trial challenged
the routine use of hydrochlorothiazide in all recurrent calcium stone formers because the primary
recurrence outcome was not significantly reduced, while metabolic and renal adverse events occurred
more frequently with treatment [18]. This does not eliminate a possible role for thiazide or thiazide-like
agents in selected patients with persistent hypercalciuria, hypertension, and recurrent calcium stones, but
it weakens the rationale for empirical long-term prescribing [18,19]. Potassium citrate may be useful in
hypocitraturia and uric acid stone disease, yet declining eGFR and concurrent renin—angiotensin system
blockade increase the risk of hyperkalemia. Sodium-based alkali may avoid potassium loading but can
aggravate hypertension and fluid retention. Pharmacological prevention in CKD must therefore be
driven by documented abnormalities and accompanied by monitoring of kidney function, electrolytes,
acid—base status, blood pressure, and treatment tolerance [18-21].

These findings favour an integrated model in which recurrence prevention and nephroprotection
are managed as a single clinical objective. Stone clearance without correction of metabolic and
cardiovascular risk leaves the patient vulnerable to recurrence, whereas nephrological treatment without
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control of obstruction and infection does not remove an important source of renal injury [9-12]. Follow-
up should include serial eGFR and albuminuria, blood pressure assessment, urine culture when
clinically indicated, stone analysis, individualized metabolic testing, and periodic imaging based on
stone burden and recurrence risk [20,21]. The current evidence is limited by the predominance of
observational studies, variable definitions of CKD progression, and underrepresentation of patients with
advanced renal impairment in preventive trials. Future prospective studies should determine whether
reducing stone recurrence translates into slower eGFR decline and should evaluate interventions using

both urological and renal endpoints rather than stone recurrence alone [9-21].

Conclusion

Urolithiasis is an important clinical risk factor for the development and progression of chronic
kidney disease, particularly in patients with recurrent stones, bilateral disease, urinary obstruction,
infection, acute kidney injury, and substantial metabolic comorbidity. The relationship is bidirectional:
stone-related complications may accelerate renal damage, while declining kidney function alters urinary
composition and modifies the pattern of stone formation. Prevention should therefore extend beyond
stone removal and include preservation of renal function as a primary therapeutic objective.

The most effective approach is individualized and multidisciplinary. Timely relief of obstruction,
control of urinary infection, metabolic evaluation, stone analysis, optimization of blood pressure and
cardiovascular risk, and regular monitoring of eGFR, albuminuria, electrolytes, urine parameters, and
stone burden are essential. Fluid intake, dietary measures, alkali therapy, thiazide or thiazide-like
diuretics, and urate-lowering treatment should be selected according to stone composition, metabolic
abnormalities, kidney function, and treatment safety. Further prospective studies are needed to
determine which preventive strategies most effectively reduce stone recurrence while slowing long-term
loss of kidney function.
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POJIb ONITHYECKON KOTEPEHTHOM TOMOI' PAOMUA-AHT TOT PA®OUHU (OKT-A) B
PAHHEN TUATHOCTUKE TUABETUUYECKOMN PETUHOIIATHA

Cosemxankwizvt AKepke
Kaszaxcmancko-Poccuiickuti meouyunckutl yHugepcumenmn,
Anmamel, Kazaxcman.

AHHOTANUA

JnaGetnyeckass peTUHONATUs OCTACTCS OAHOW W3 BEAYLIMX NPUYUH CHMIJKEHUS 3pEHUs U
MHBaJIWIM3allUM CPEOU IalMEHTOB C caxapHbIM JuaderoM. DopMHpOBaHHE MUKPOLMPKYIATOPHBIX
HapylIeHUH B CeTYaTKe HAuMHAETCs 3aJ0Jro 10 IOSABJIECHUS KIMHUYECKH BBIPAXKEHHBIX IPU3HAKOB
3a00JIeBaHus, YTO OTPENENIIeT HEOOXOJUMOCTh TIOMCKA METOJOB PAHHETO BBISBICHUS MATOJIOTHYECKUX
u3MeHeHndd. B mocnmenHue rompl omTuYeckas KorepeHTHas Tomorpadus-anruorpadus (OKT-A)
NOJy4YMjIa LIMPOKOE PaclpOCTPAHEHUE KaK HEUMHBA3MBHBI METOJ BHU3yalIM3allUd PETHHAIBHOIO MU
XOPUOUAAIBHOTO  MUKPOLUPKYISITOPHOTO pycia, IO3BOJSIOLIMN MOJydyaTh JeTaJIU3UPOBAHHYIO
MH(POPMAIIUIO O COCTOSIHUU COCYIUCTOM ceTH 0e3 MPUMEHEHHUsI KOHTPACTHBIX BEIIECTB.

B 0630pe paccMOTpeHbl COBpeMEHHbIE JaHHbIe O JuarHoctuyeckux Bo3MoxHocTsIX OKT-A npu
paHHUX cragusax auabermyeckoil peruHomaruu. Ocoboe BHUMAaHHE VYAETICHO KOJIMYECTBEHHBIM
rapaMeTpaM MUKPOLMPKY/ISLUH, BKIIOYasi IUNIOTHOCTh COCYAOB, IJIOTHOCTh NEPPY3UU, XapaKTEPUCTUKU
(doBearabHON aBACKYJISPHOM 30HBI, a TAKXXE€ HM3MEHEHHs MOBEPXHOCTHOTO U INIYOOKOTO COCYIUCTBIX
CIUICTCHUH ceTYaTKH. Pe3ynbrarsl OmyONMKOBAaHHBIX MCCIEIOBAHUN CBUAETENBCTBYIOT O CIIOCOOHOCTH
OKT-A BbIABIATH MHKPOCOCYIMCTBIE HApyIIEHUs Yy HNAIUEHTOB C caXapHbIM JuabeToM eue 10
NOSIBJICHUS  O(PTAIBbMOCKONMYECKH  ONpeAeNsieMbIX IPHU3HAKOB peTHHomatuu. lcnonb3oBaHue
KoJIM4ecTBeHHbIX Tmokazarened OKT-A OTKpbIBa€T JONOJHUTENbHBIE BO3MOXKHOCTH U1 paHHEN
OUarHOCTUKM,  MOHUTOPUHIAa  TPOTPECCHUPOBAaHUS  3a00/€BaHMS U COBEPILEHCTBOBAHMS
NEPCOHATM3UPOBAHHOIO TIOIX0/1a K HAOJIOIEHUIO MALMEHTOB C CaXapHbIM 1HabeTOM.

Knrwouesvie cnosa: ouabemuyeckas pemuHonamus, ONMUYecKas KO2ePeHMHAs Momozpadus-
anauozpagpus, OKT-A, Muxpoyupkynayus cemuamxu, poeeanvHas aaACKVIAPHAS 30HA, NJIOMHOCHb
€oCy008, paHHAsA OUASHOCMUKA, CAXapHblll Ouabem.

Beenenue

CaxapHblil 11abeT cOmpOBOXKIAETCSI MPOTPECCUPYIOLINM MOPAXKEHUEM MUKPOLMPKYISITOPHOTO
pyciia pa3IMuHbIX OPraHoB, MPU 3TOM CETYAaTKa OTHOCUTCS K HauboJsiee YyBCTBUTEIIBHBIM CTPYKTypam,
pearupyromuM Ha XpOHUYECKYIO THUIepruKkeMuto. Pa3Butie nuabeTnueckoil peTMHOMATHH CBSI3aHO C
KOMITJIEKCOM ~ COCYOUCTBIX HapylIeHWH, BKIIOYAIOUIMX MOBPEXACHUE OHHAOTENNs, HapylleHue
ayTOPEryJslMi KPOBOTOKA, CHM)KEHUE KamWULIpHOW mepdy3uu u (opmupoBaHue 30H umemud. Ha
HayaJIbHBIX 3Tamax 3TH M3MEHEHHUs MPOTEKaloT OSECCHUMIITOMHO M HEPEIKO OCTAIOTCS HEAOCTYIHBIMU
JUIS BBISIBJICHMS TIPU CTaHJIAPTHOM O(TaIbMOJIOTHYECKOM 00ciefoBaHuU. Benenctsue 3Toro ocodyro
3HaUUMOCTh IPHOOpETaeT MOMCK JUATHOCTUYECKUX TEXHOJOTHH, CIIOCOOHBIX PErucTpUpOBaTh
MUKpPOLIMPKYJISTOPHBIE ~ HApyLIEHUS [0 IOABIEHUS  KJIMHUYECKH  BBIPAKEHHBIX  IPU3HAKOB
nuabeTrndeckor petuHonaruu [ 1,2].

TpanuioHHBIE METOJbl JAMArHOCTHKHM, BKIIOYAas O(TAIbMOCKONMHMIO U  (IIIOOPECLEHTHYIO
aHruorpauio, 00JalalOT BBICOKOM KIMHMYECKOM IIEHHOCTBIO, OIHAKO HUMEIOT OIpeieeHHbIe
OTpaHMYEHUS TPH OIIEHKE HayaJbHBIX MHUKPOLMPKYISTOPHBIX H3MeHeHuH. B psnge ciydaes
CTPYKTypHbIE W (DYHKIMOHAIbHBIE HAPYLIEHHs COCYIMCTOM CETH YK€ IPHCYTCTBYIOT, TOrJa Kak
CTaHJApTHOE KJIMHUYECKOE OO0CIe0oBaHME HE IO3BOJIAET HX JOCTOBEPHO BH3YaJIM3UPOBATh. ITO
00yCJIOBMJIO aKTUBHOE BHEAPEHHME TEXHOJOIUN, OPUEHTHPOBAHHBIX HA KOJIMYECTBEHHYIO OIIEHKY
PETUHAIBHOTO KPOBOTOKA ¥ MUKPOAHTHUOINATHH Ha CAMBIX PAaHHMX CTausX 3aboneBanus [3,4].
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OnTuueckas KorepeHTHas ToMorpadus-anruorpadus craia OAHUM K3 Haubosee 3HaYMMBbIX
JIOCTH)KEHUH COBPEMEHHOH O(TalbMOJIOTHYECKOW BU3yalau3allMd. MeToj OCHOBaH Ha pEerucTpaunuu
IBIOKEHHUST (DOPMEHHBIX SJIEMEHTOB KPOBH BHYTPH COCYIOB CETYaTKM M XOPHUOUIEH, YTO IO3BOJISET
M0JIy4aTh MOCIONHBIE U300paXKEeHUsT MUKPOLMPKYISITOPHOTO pycia 6€3 He00X0IUMMOCTH BHYTPUBEHHOTO
BBEJICHUsSI KOHTPACTHBIX IIpenaparoB. B orawume or TpaaunuoHHod anrworpaduu, OKT-A
o0ecreynBaeT JeTaJbHOE HCCICAOBAHHE MOBEPXHOCTHOTO M TIIYOOKOTO KAaNWJUIPHBIX CIUIETEHHH, a
TaK)Ke MPEOCTaBIAET BO3MOKHOCTh OOBEKTUBHOIO KOJMUYECTBEHHOIO aHAJIN3a COCYIUCTOM MIOTHOCTH
Y 30H HapymieHus nepdysuu [5].

Oco0oe BHHMMaHUE HCCIENOBATEICH IMPUBIEKAIOT IapaMeTpbl, CIOCOOHBIE OTpakaThb CaMble
paHHUE TpOsBIECHUs AuabeTnueckod MukpoaHruonaruu. Cpenu HUX HauOoJbllee 3HAYEHUE HUMEIOT
[IOKA3aTeJId  IUIOTHOCTU COCYJMCTOM CEeTH, XapaKTEepUCTHKH (HOBEaJbHOW aBaCKYISIPHOW 30HBI,
M3MEHEeHUs Nepdy3ur B MOBEPXHOCTHOM U IITyOOKOM COCYIMCTBIX CIUIETEHHUSIX, @ TAaKXKe COCTOSHHE
XOpHOKanwuIApoB. HakomieHHble JaHHBIE CBUACTEIBCTBYIOT O TOM, YTO OTKJIOHEHHUS YKa3aHHBIX
[apaMeTpoOB MOT'YT BBISBIATHCA y MALMEHTOB C CaxapHbIM auabeToM eme 10 (HOpMUpPOBAHUSA
KJIMHUYECKU JIuarHoctupyemoi auabetnueckoil peruHomnaruu, 4ro naenaer OKT-A nepcrneKkTHBHBIM
MHCTPYMEHTOM PAHHEIro CKpUHHUHTA U JMHAMUYeCcKoro Halutonenus [6,7].

PazButue mporpaMm  aBTOMAaTHU3MPOBAaHHOIO  aHaiu3a  M300paKeHUH U BHEIpEeHue
KOJIMYECTBEHHbIX OHMOMapKEepOB CYIIECTBEHHO pPACIIUPUIN JAUArHOCTUYECKUH MOTEHLHAl METOJa.
CoBpeMeHHbIE aJIrOpUTMbl OOpaOOTKM JAHHBIX MO3BOJISIIOT HE TOJBKO BBIABIATE MHHUMAaJIbHBIE
WU3MEHEHUS] MUKPOLUPKYIISILIMKA, HO U OLEHUBATh PUCK JAJbHEHIIEro MpOrpecCUPOBaHUs PETUHOINIATHH.
B ycnoBusix pocta pacmpoCTpaHEHHOCTH CaxapHOTO AMadeTa M YBEIMYCHHsS YHCIA TAalueHTOB C
0(pTaabMONIOTHYECKUMH  OCIOXKHEHUSIMH H3ydyeHue Bo3MoxHocTe OKT-A mnpuobperaer BaxkHOE
MPAKTUYECKOE 3HAYEHUE JUUIsl COBEPIICHCTBOBAHUS paHHEHW JMAarHOCTUKU AUA0ETUYECKOW PEeTHHONATUU
U ONTUMU3ALUU TPODPUIAKTHIECKUX MEPOIIPUATH [ 8].

MarepuaJbl 1 MeTOABI

Hacrosiee uccrnenoBaHue BBIOJHEHO B (popmare cHCTEMAaTHUECKOro 0030pa JHUTeparyphl,
MOCBSIIIIECHHOTO BO3MOJKHOCTSIM ONTHYECKOM KOTepEeHTHOM TOoMorpauu-aHruorpaguu B paHHEH
JIMarHOCTHKE Ara0eTH4ecKoll peTuHonaruu. AHanu3 ObLI HalpaBjieH Ha OLIEHKY MUKPOLMPKYISTOPHBIX
U3MEHEHUN ceTuarky, BbIABIsIEMBbIX MeTogoM OKT-A Ha JOKIMHMYECKMX M PaHHHUX CTaIusiX
3a0o0yieBaHus, a TaK)Ke HAa M3y4yeHHE IUarHOCTHYECKOM 3HAYMMOCTH KOJIMYECTBEHHBIX COCYIUCTBIX
IIOKa3aTesen.

[Touck myOnukanuit mpoBoauscs B 6a3zax nanHeix PubMed/MEDLINE, Scopus, Web of Science
u Cochrane Library 3a nepuoa ¢ 2020 no 2026 roa. Mcnonp3oBanuch KiI0YeBbIE CI0Ba «AuadeTudecKkas
PETHHOMATH», «ONTHYECKasi KorepeHTHas ToMorpadus-anruorpapus», «OCTA», «MUKPOIUPKYIALUS
CeTyaTkn», «(poBeajbHas aBaCKYIsIpHAs 30Ha», «COCYAMCTas MIIOTHOCTb» M «PaHHsS JTUarHoCTHKa». B
X0J1€ IEPBUYHOTO MOMCKA ObLIO BBISABIEHO Oosiee 280 myOmuKauii.

[Tocne ymanenwst AyONMMKaTroB © JTama OTOOpa TOJHOTEKCTOBBIX MarepuajoB B 0030p
BKJIIOYAJIMCh CHCTEMaTH4YeCKHe 0030pbl, METaaHAIN3bl U KIMHUYECKHE HCCIIEIOBAHMUS, MOCBSIIEHHBIC
npumeneHno OKT-A y manueHToB ¢ caxapHbIM aualdeToM. Vckimroyanuch OTAEIbHbIE KIMHUYECKHE
HaOJIO/IEHN, TE3UChl KOH(GEpEeHIUH U MyOJIMKalUK ¢ HeIOCTaTOYHBIM 00bEMOM JaHHBIX. B MTOroBbIi
aHanmu3 Bouwia 21 Hambosee pesneBaHTHas paloTa, OTpakarolash COBPEMEHHbIE NPEACTaBICHUS O
nuarnoctuaeckoM norenuuane OKT-A npu paHHeM BBISIBICHUN AMA0E€THUYECKON PETHHOMATHH.

Pe3yabTarsi

AHanu3 coBpeMeHHBIX HccaenoBaHuil nokasai, yto OKT-A mo3BossieT BBIABIATH HapyLICHUS
PETUHAIBHOM MUKPOLMPKY/ISIMN Ha dTanax, Koraa o(TaJbMOCKONMUYECKHUE MPU3HAKH JHa0eTH4ecKoi
PETHHOIATHH ellle OTCYTCTBYIOT. B psne pa®oT y manueHToB ¢ caxapHbIM JUa0eToM 0e3 KIMHUYECKH
MOATBEPKICHHON PETMHONATUH PETUCTPUPOBAIOCH CTAaTUCTUUYECKH 3HAYMMOE CHUKEHHE COCYAMCTOMN
IUIOTHOCTH B TIOBEPXHOCTHOM M IIYOOKOM KaNWIISIPHBIX CIUIETEHHUSX IO CPaBHEHUIO CO 340POBBIMU
nunamu. Hanbonee BeIpaxeHHBIE H3MEHEHUSI OTMEYAIUCH B TTapad)oBeaabHON 007aCTH M OBLITN CBSI3aHbBI
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C YMEHBIICHHEM MepPy3uH MUKPOLUPKYISITOPHOTO PYCia, YTO paccMaTpUBAETCA KaK OJHO U3 PaHHHUX
MPOSIBJICHHUI THa0eTHYeCKOr MUKpoanruonaruu [9,10].

OpanM u3 HamOoyee M3YYCHHBIX KOJMYECTBEHHBIX MapaMeTpPOB CTalla IJIOmaab (oBEaTbHOM
aBacKyysipHO# 30HBI. [lo maHHBIM OOJIBIIMHCTBA MCCIENOBAHUMN, Y MAIIMEHTOB C CaXapHbIM JHA0ETOM
HaOmolaeTcss ee  yBeJIMYEHHE enle /0 TMOSBICHHUS KIMHUYECKHX [PU3HAKOB PETUHOMNATHUH.
OMHOBPEMEHHO BBISBIISCTCS] HAPYIICHUE PETYASIPHOCTH KOHTYPOB (pOBEambHOUW aBAaCKYISPHOW 30HBI U
CHIDKEHHUE TUIOTHOCTH OKpYXKarolled KanwuigpHou ceTH. [1omoOHble M3MEHEHUs OTpa)kaloT Pa3BUTHE
JIOKQJIbHOM MIIEMUU U MOTYT CIY)KUTh PAaHHUMH OHOMapKepaMH COCYJUCTOrO MOPAXEHHsI CETYaTKU
[11,12].

CucremMarnyeckuii aHaJIM3 JAHHBIX MOKa3all, YTO CHUKEHHE COCYAMCTOM MIIOTHOCTU B ITIyOOKOM
KalMWUIIPHOM CILJIETEHUU 3a4acTYyH0 Pa3BUBAETCS PaHbLIE U3MEHEHHIl B MOBEPXHOCTHOM COCYAMCTOM
CIUIETEHUU. B HECKOIBKUX MCCIIEOBAHUSAX YMECHBIIICHUE TTOKAa3aTeNei BaCKYISIpU3aIU TITYOOKHX CIIOCB
ceTyarku Aocturaio 8—15% no cpaBHEHHMIO C KOHTPOJIBHBIMHM TPYIIIAMH, TOTAA KaK KIMHHUYECKUE
MIPU3HAKK PETUHONATUM OTCYTCTBOBAJIU. DTO MOATBEPKIAET BBICOKYIO 4yBCcTBUTENIBbHOCTH OKT-A k
paHHUM HApPYIICHUSIM MUKPOUUPKY/ISIMA U TO3BOJIAET paccMaTpuBarh DIIYOOKOE KalMILIIIPHOE
CILUIETEHUE KaK OJHY U3 KIIFOYEBBIX 30H Ul TUATHOCTHKU HaYalbHBIX CTaaui 3aboneBanus [13,14].

OcoOblif HHTEpEC MPEACTABIAIOT JAHHBIE O COCTOSHUU XOPHOKAMMILISPOB. P/l aBTOPOB BBIABHII
YMCHBIIIEHHUE TUIOTHOCTH KPOBOTOKAa M YBEIMYCHHE 30H Henep(y3ud XOPUOKAMUIUIIPHOTO CIIOS Y
MAMEHTOB C CaxapHbIM AuadeToM Oe3 MpU3HAKOB peTuHomnaTtuu. llpenmornaraercs, 4To HapyUICHUS
XOPUOUAAILHOTO KPOBOCHAOXKEHUSI MOTYT BO3HUKATh MapajuleNIbHO PETUHAJIbHBIM HM3MEHEHHUSIM U
y4acTBOBAaTh B PAa3BUTHH MIIIEMUYCCKUX MPOILIECCOB 3a/I0JIT0 10 (hOPMHUPOBAHUS KIMHHYECKOW KaPTHHBI
3aboneBanus [15,16].

CoBpemeHHbIE PAOOTHI JAEMOHCTPUPYIOT TECHYIO CBSI3b MEXAY MJIUTEIBHOCTHIO CaXapHOTO
nuabera, YypOBHEM TIMKHUPOBAHHOTO TEMOIIOOMHA H  BBIPAKEHHOCTHIO MHUKPOIHMPKYISTOPHBIX
HapylieHui, BoiBiIsieMblx MeTonoM OKT-A. V mamnuenroB ¢ Oosnee BeicokuMHU 3HaueHHs M HbAlc
OTMEYANIUCh MEHBINAS COCYIUCTasl INIOTHOCTh, YBEIMYEHHE IO (POBEATLHON aBaCKYISIPHOM 30HBI
u Oosee BbIpaXKEHHOE CHIDKEHHE Mepdy3uHM MakyIspHON 00JacTH. DTHU pe3yiabTaThl YKas3bIBAalOT Ha
BO3MOXKHOCTh HCIOJIb30BaHMs KoJIM4ecTBeHHBIX mapameTpoB OKT-A B KkauecTBe OOBEKTHUBHBIX
MapKepoB MPOTPECCUPOBAHUS TUAOECTHUECKOTO MOpaKeHHs ceTyarku [17].

OtnenpHOE HANPABJICHUE UCCIIEIOBAHUN TOCBSIIEHO pa3paboTKe MPOTHOCTUYECKUX MOJIEIeH Ha
OCHOBE Kon4ecTBeHHBIX mokazareneii OKT-A. YcraHOBIEHO, YTO COYETAHHUE TTapaMEeTPOB COCYAUCTOM
IJIOTHOCTH, XapakTEpUCTUK (HOBEATbHON aBacKYISApPHOW 30HBI U IOKa3aTelel XOpUOKAMMIIISIPHOTO
KpOBOTOKa TO3BOJISIET C BBICOKOM TOYHOCTHIO AUQPQPEpeHIpOoBaTh MAIMEHTOB 0€3 pEeTUHONATHH U
OONMBPHBIX C paHHUMHU CTaAusIMU 3a0oyieBaHusi. B psjge wucciaenoBaHMil  TUAarHOCTHYECKas
YyBCTBUTEIBHOCTh Takux Mozened npesbimana 80-90%, 4ro CBUAETENBCTBYET O 3HAUUTEIBHOM
MOTEHITHAIE METO/AA JUIsl MPOrpaMM CKPUHHWHTA W PAHHETO BBISIBICHHS MAIlMEHTOB TPYIIIHI BRICOKOTO
pucka [18,19].

MeraaHanuTuyecKkue JaHHbIE MOATBEPKIAI0T BOCIPOU3BOAMMOCTh OCHOBHBIX KOJIMYECTBEHHBIX
nokazareneit OKT-A npu oOcrienoBaHuM MaeHTOB ¢ caxapHbIM auadberom. Hambosee cTabmibHBIMU
nmapamMeTpamMu TMpU3HAHBI TUIOMAAL (POBEATHHOW aBAaCKYISIPHOW 30HBI, IUIOTHOCTh COCY/IOB
MOBEPXHOCTHOTO KaMWUISIPHOTO CIUIETEHHUS H TOKa3areinn MakymsipHoit mepdysuu. Ilpu stom
OTMEUAETCsI HEOOXOAMMOCTh JAJIbHEHINIeH CTaHIapTU3alMKA MPOTOKOJIOB MCCIIENOBAHUS W YHUDHUKAIIUN
MPOrpaMMHOTO  O0ECNEYeHHs  PAa3IUYHBIX  ToMorpaduueckux  miarGopMm Uis  HOBBILICHUS
COMOCTAaBUMOCTH PE3yIbTaToB MeX Ay LieHTpamu [20].

JlonomHUTEIPHBIE BO3MOXKHOCTH METO/Ia CBSI3aHBI C HCIIOJIB30BAaHUEM MYJIBTHUMOMAIBHOTO
nonxona, coueraromero OKT-A ¢ Tpamummonnon crpykrypHod OKT w  anropurmamm
AaBTOMATHU3MPOBAHHOTO aHallM3a M300pakeHwil. Takoil MOmXox TMO3BOJMSET OINHOBPEMEHHO OICHUBATH
COCTOSIHUE€ MUKPOLMPKY/ISLNN, TONIIMHY CETYaTKH, HAJIMYUE HEHUPOAECTeHEpPaTHUBHBIX W3MEHEHHU U
paHHuEe mNpu3Haku uieMud. [lo JaHHBIM TOCIEOHUX HUCCIEIOBAHUN, MHTErpalMs KOJIWYECTBEHHBIX
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napametpoB OKT-A B KOMIUIEKCHBIC JAHArHOCTUYECKHE MOJEIH CIIOCOOCTBYeT 0Oo0jiee TOYHOMY
MIPOTHO3UPOBAHUIO pPHCKA PAa3BUTHS AUMA0ETUYECKON pPETHHOMAaTUHh U TMOBbIMAET 3(PPEKTUBHOCTH
JTUHAMHYECKOTO HAOIIOCHUS MAIUEHTOB ¢ caXapHbIM auadeTom [21].

Oo6cy:xkneHue

[TomyueHHble JaHHBIE TOATBEPHKAAIOT, YTO AUabeTUYECKask PETUHONATHS [IPE/ICTABISIET cOO0H He
TOJIBKO CTPYKTYPHOE, HO M MPEXKAE BCEr0 MUKPOLHMPKYIATOPHOE 3a00JeBaHUE CETUaTKH. Pe3ynbrars
OOJIBIIMHCTBA HCCIIEIOBAHUM CBUACTEILCTBYIOT O TOM, YTO COCYOUCTbIE H3MEHEHHS HAYMHAIOT
dbopMupOBaThCSl  3HAUUTENIBHO paHbLIE TMOSBICHUS  KIMHUYECKUX MPU3HAKOB, TPATUIMOHHO
MCTOJIB3YEMbIX JUIs MOCTAaHOBKHM JMAarto3a. B 3Toii cBsA3M 0COOBIN MHTEpEC BBI3BIBAET BO3MOXKHOCTD
BBISIBJICHUS JOKJIMHUYECKUX HApPYIICHUH MUKpOUUPKYIsiuuu ¢ nomonipio OKT-A, no3Bosstonieit
OLICHHUBATh COCTOSIHUE COCYIMCTOM CETH CeTYaTKH Ha YPOBHE OTAENbHBIX KaNWUISPHBIX CIUIETEHUMN
[9,10].

OpuuM u3 Hambosee YCTOWYMBBIX HAOMIONCHUN SBISETCS CHUKEHHE COCYIUCTOM TUIOTHOCTH Y
MAlMEHTOB C CaxapHbIM [UMa0eTOM Jake NpU OTCYTCTBHHM O(TaIbMOCKONMHYECKH OMpeeNseMoil
peTuHOonaTuu. BeposTHO, AaHHbIE H3MEHEHUS OTPaKaloT pPAHHHE MPOSBICHUS HHAOTEINAIbHOU
TUCHYHKIMHA U HAPYIICHUS ayTOPETYJISIUN PETHHAIBHOTO KPOBOTOKA, KOTOPbIE pacCMaTpUBAIOTCS Kak
KIIIOYEBbIE MEXaHHM3Mbl Ppa3BUTHUs AHUA0ETUYECKON MHUKpPOAHTHMOMATUU. BbIsSBIeHHE MOZOOHBIX
M3MEHEHUH IO TIOSBJICHUS KJIMHUYECKOM CHMIITOMAaTHKH CO3AAeT MPEINOCBUIKH JUIsi Oojiee paHHEro
BBIICTICHUS] TAIMEHTOB TPYMNbl BBICOKOTO pPHCKAa M CBOEBPEMEHHOH KOppeKIHuHu (aKkTOpoB
nporpeccupoBanus 3adoneBanus [11,12].

Oco0Ooro BHMMaHMSI  3acly’)KUBAalOT  PE3ylbTaTbl  HUCCIIEJOBAHMUN,  YyKa3bplBAaIOIIME  Ha
MPEUMYIIECTBEHHOE BOBJICUEHHE IITyOOKOTO KaMWJUISIPHOTO CIUIETEHUS Ha pPaHHUX CTaAuax
I1abeTUYECKOro MOPaKEHUsl ceTyarku. B oTnuumMe OT MOBEpXHOCTHBIX COCYIUCTBIX CJIOEB, IITyOOKas
COCYIHCTas ceTh 00JiaaeT 00jIee BHICOKOW YYBCTBUTEIBHOCTHIO K THIIOKCHYECKUM M METAOOIMYECKIM
HapyILICHUAM. DTO MOXET OOBSCHATH TOT (AKT, YTO CHUIKEHHME COCYINCTOM IUIOTHOCTU B IIIyOOKOM
CIUIETEHUU HEPENKO PETUCTPUPYETCS PpAHbLIE TMOSBICHUS APYTUX JUArHOCTUYECKUX IPU3HAKOB
petuHonatuu. llogoOHBIE TaHHBIE TO3BOJISIIOT paccMarpuBaTh JaHHBIM I10Ka3aTesb Kak OAWH W3
HauboJee MepCrleKTUBHBIX OMOMapKEPOB PAHHETO COCYIMCTOrO NoBpexaeHus [13,14].

AHanu3 auTeparypbl TaKXkKe IOKa3bIBAET BBICOKYIO JUArHOCTHMYECKYIO 3HAYMMOCTBH NIapaMeTpOB
(oBeaIbHOM aBacCKY/ISIPHOM 30HBL. YBEIMUYEHHE €€ IUIONIaJd U HM3MEHEHHE KOHQUIYpallud TpaHHUIL
MIOCJIEZIOBATENIBHO ACCOLMUPYIOTCA C YXYALUIEHMEM MHUKPOLUPKYISIIMA MakylIsipHON obnactu. Crienyet
OTMETUTh, YTO M3MEHEHHUs (POBeaNbHOM aBaCKYNISIPHON 30HBI BBIABISIOTCS HE TOJBKO y MAIMEHTOB C
YCTAaHOBJIEHHOW  OuabeTU4YeCcKOM  peTHHomarued, HO M NpU  OTCYTCTBHM  BUIUMBIX
0(TaJIbMOCKOIIMYECKUX MPOSBICHUM 3a0ojeBaHMs. DTO TMOATBEP)KIAET IMPEACTAaBIECHUE O TOM, YTO
IIPOLIECCHl  KANMJUIAPHOM PENYKLIUU HAYMHAKOTCS 33700 1O Pa3BUTHSA KIMHUYECKH BBIPA)KEHHOHN
perunonaruu [11,15].

[IpencTaBisitoT HHTEpEC JaHHBIE O BOBJIECUEHWH XOPUOMIAIHHOIO KPOBOTOKA B MATOJIOTHYECKUI
npouecc. B mocnenHue roapl BHUMaHHME MCCIEAOBATENEd BCE Yallle COCPEJOTOYEHO HA H3YyUYEHUU
XOPUOKAIMJIISIPOB KaK MOTEHIIMAIBHOIO CTOUHMKA PAaHHUX UIIEMUYECKUX u3MeHeHuil. OOHapyXeHHOe
CHIDKEeHUE mepdy3ud XOpPHOUIEH IMO3BOJIAET MPEANONIOKUTh, YTO AuabeThdeckass MUKpOaHTHOMaTus
3aTparuBaeT HECKOJIBKO COCYAMCTHIX OacceiHOB Ifla3a OJHOBpeMeHHO. Takoil moaxox pacuiupsieT
MMOHMMAaHHUE TaToreHe3a 3a0oJeBaHMsl U YKa3blBa€T Ha HEOOXOOUMOCTh KOMILUIEKCHOW OILIEHKH Kak
PETHUHAIIBHOM, TaK U XOpPUOUAAJIbHOM MUKPOIMPKYJISIu [16,17].

ITpaktrueckas neHHocTh OKT-A 3akirodaercss HE TONBKO B BOSMOXXHOCTH PAaHHEW JTUarHOCTUKH,
HO U B OOBEKTHMBM3AIMM AMHAMHUYECKOro HabOmtoneHus. KonnuyecTBeHHBbIE MapaMeTpbl COCYAMCTOM
IUIOTHOCTH, TOKa3zarenu mnepdy3ud U XapakTepUCTHKH  (OBealbHOW  aBACKYISPHOM  30HBI
JIEMOHCTPUPYIOT CBA3b C JUIMTENIBHOCTBIO CaxapHOro nuabera W YpPOBHEM INIMKHPOBAHHOTO
reMornoonuHa. DTO IMO3BOJIAET HCIOJb30BaTh JaHHbIE TIOKa3areld B KaueCTBE JIOMOJHUTEIbHBIX
WHCTPYMEHTOB CTparTHUKAIMK pUCKa U OIEHKH d(OPEKTUBHOCTH JeueOHO-TIPOPIIIAKTHIESCKUX
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MeponpusTuil. [Ipu 3ToM AnarHocTuyeckas HHPOPMATUBHOCTh METO/Ia BO3PACTAET MPHU HUCIIOIL30BaHUU

KOMILJIEKCHOTO aHaJiu3a HECKOJIBKUX COCYIUCTBIX MTapaMeTpOB OJHOBpeMeHHO [17—-19].

Hecmotps Ha 3HauMTENBHBIE OCTHXKEHUS, MKHpokoe BHeApeHne OKT-A B pyTHHHYIO IPAKTUKY
TpeOyeT peleHus psaia METOA0JIOTMYECKUX BOPOCcoB. COXPpaHSIIOTCS pa3Indus MEKIY UCIOIb3YEMbIMU
MPOrpaMMHBIMH TUIaThOpMaMH, aJITOPUTMAMU CETMEHTAIIMM COCYAMCTBIX CIUIETEHUH M MpPUHLIUIAMU
KOJIMYECTBEHHOTO aHalIM3a H300paXeHWil. DTO 3aTpygHseT MpsMOE COIMOCTABICHHE pPE3YJIbTaTOB
Pa3IMYHBIX HCCIEAOBAaHUN U OrpaHU4YMBaeT (OPMUPOBAHUE €IUHBIX TUArHOCTHUYECKHX MOporoB. Tem
HE MEHee [aHHbIe IOCIEIHUX METAaaHAJINU30B CBHUJAETEIbCTBYIOT O BBICOKOH BOCHPOU3BOAUMOCTH
kimtoueBbix mapameTpoB OKT-A M moATBep)KIar0T MEPCIEeKTHBHOCTh METOAA B KaueCTBE OJHOTO W3
BEIYIIUX HHCTPYMEHTOB PaHHEH JMArHOCTUKH JuadeTudeckoi petnnonaruu [20,21].

Takum 00pa3om, HaKOIJICHHbIE K HACTOSIIEMY BPEMEHHU JaHHbIE MO3BOJIAIOT PaccMaTpUBaTh
OKT-A kak BBICOKOMH(OPMATUBHBIM METO/ OLIEHKH MHUKPOLMPKYIATOPHBIX HAPYLIICHUN CETYaTKH MpU
caxapHoM quabere. Bo3aMOXXHOCTh BBISIBICHUS COCYAUCTBIX U3MEHEHHH 10 GOpMUPOBAHUS KIMHUYECKH
BBIPOKCHHOW  PETUHOMATUU  OTKPBHIBAET HOBBIE  IMEPCHEKTUBBI ISl  pPaHHEr0  CKPUHUHTA,
[IEPCOHAIM3UPOBAHHOIO HAONIOACHUSI M MPOQUIAKTUKU IPOrpecCupoBaHus 3a00JIeBaHUs, YTO HUMEET
0co00€ 3HaYeHHE B YCIOBHSX MPOAOJIKAIOIIEIOCsS POCTa PacCIpOCTPAaHEHHOCTH caxapHOro auabera BO
BCEM MUDE.

3akirouenue

OnTuueckasi KorepeHTHasi Tomorpadus-anruorpadus MnpencTaBisier codoil oquH u3 Hauboee
MH(OPMATUBHBIX COBPEMEHHBIX METOAOB OICHKHM MUKPOLHMPKYISITOPHBIX HM3MEHEHHUH CETYaTKU IMPHU
caxapHoM 1uabere. AHaNMM3 JUTEPaTypHBIX AaHHBIX mokazan, 4yro OKT-A mo3BonsieT BBIABIATH
CHIDKEHHE COCYIMCTOM IUIOTHOCTH, H3MEHEHHs (HOBEANbHOM aBaCKYISPHOW 30HBI, HapYIICHUS
nep(y3un MOBEPXHOCTHOTO U MTYOOKOTO KalWJUIPHBIX CIUIETEHUH, a TaK)Ke MPU3HAKU XOPHOUIAIBHOM
MUKPOAHTHONATHH Ha JTamnax, MPeIIIeCTBYIONMX KIMHWYECKON MaHU(ecTanun anabdeTH4ecKon
peTuHONaTHH. BbIsABICHWE MOMOOHBIX WM3MEHEHHWH pPACHIMpSeT BO3MOXXHOCTH paHHEH IMAarHOCTHKH
3a00J1eBaHus U CIIOCOOCTBYET 00Jiee TOUHOM OLIEHKE PUCKa €T0 MPOTrPeCCUPOBAHMSL.

HakoruieHHble  JaHHBIE  CBHIETENBCTBYIOT O  BBICOKOW  JIMarHOCTHYECKOW  IIEHHOCTH
KomuecTBeHHBIX mapameTpoB OKT-A B kauecTBe MOTEHIIMATBHBIX OMOMapKEPOB PAHHETO COCYIUCTOTO
nopakeHusl ceTyaTku. HemHBa3sMBHBIN XapakTep UCCIeI0BaHus, BBICOKAs pa3pelaroiias CHoCOOHOCTb U
BO3MO)XHOCTh ~OOBEKTUBHOTO JUHAMHYECKOTO HAONIOACHWS JIENAlOT METOA  TEepPCIEeKTHBHBIM
WHCTPYMEHTOM CKpPWHUHTa W MOHHTOPHHTa MAIlMEeHTOB C CaxXxapHbIM jauaberoM. JlampHedmmas
CTaHJapTH3alMsl MPOTOKOJIOB  HCCIENOBaHMA M  BHEAPEHHE YHU(DULIUPOBAHHBIX  KPUTEpUEB
WHTEPIPETAIMH PE3YyIIbTaTOB CIIOCOOHBI MOBBICUTH KIMHHYECKYI0 3HAYMMOCTh OKT-A u ykpenuTh ee
POJIb B CUCTEME PAHHETO BBISBICHUS AHA0CTUYCCKON PETUHOMATHH.
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Abstract. Cognitive impairment has emerged as an important non-cardiac manifestation of
chronic heart failure and is increasingly recognized as a factor influencing disease progression and
clinical outcomes. Patients with chronic heart failure frequently experience deficits in memory,
attention, executive function, and processing speed, with rates of cognitive dysfunction significantly
exceeding those observed in individuals without cardiovascular disease of similar age. The presence of
cognitive decline has been associated with poorer medication adherence, reduced ability to perform self-
management activities, higher rates of hospitalization, and less favorable long-term prognosis. Current
evidence indicates that these neurological alterations arise from multiple interrelated mechanisms,
including diminished cardiac performance, abnormalities of cerebral blood flow regulation, chronic
reductions in brain perfusion, endothelial dysfunction, persistent neurohormonal activation, and
progressive structural changes within the central nervous system. Collectively, these factors contribute
to impaired cerebral oxygen delivery and neuronal injury, creating a close pathophysiological link
between cardiac and cognitive dysfunction.

The present review examines contemporary evidence regarding the associations between
cognitive impairment, central hemodynamic status, and cerebral perfusion in patients with chronic heart
failure. Particular emphasis is placed on the influence of reduced cardiac output, left ventricular
dysfunction, abnormalities of cerebral circulation, and neuroimaging indicators of chronic cerebral
hypoperfusion on cognitive performance. In addition, current diagnostic methods for evaluating
cognitive function and cerebral hemodynamics are reviewed, together with emerging data concerning
the potential effects of modern heart failure therapies on neurocognitive outcomes. A better
understanding of the interaction between cardiovascular and cerebral physiology may improve risk
stratification, facilitate earlier recognition of vulnerable patients, and contribute to the development of
multidisciplinary approaches aimed at preserving both neurological and cardiovascular function.

Keywords: chronic heart failure, cognitive dysfunction, cerebral perfusion, cerebral blood flow,
cardiac output, central hemodynamics, neurocognitive impairment, cerebral hypoperfusion, heart-brain
interaction, cardiovascular disease.

Introduction

Chronic heart failure remains a major public health problem and continues to be associated with
considerable morbidity, mortality, and healthcare utilization worldwide. Although substantial progress
has been achieved in the treatment of heart failure through advances in pharmacological therapy and
device-based interventions, the overall number of affected individuals continues to rise, largely due to
increasing life expectancy and improved survival after acute cardiovascular events. Traditionally, the
clinical consequences of heart failure have been evaluated through symptoms related to impaired cardiac
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performance, reduced exercise capacity, and recurrent episodes of decompensation. However, growing
evidence suggests that the effects of chronic heart failure extend beyond the cardiovascular system and
involve a broad spectrum of systemic complications, including alterations in brain function and
cognition [1,2].

Among the non-cardiac manifestations of chronic heart failure, cognitive impairment has gained
increasing attention because of its frequency and clinical relevance. Deficits involving memory,
attention, executive abilities, information processing, and decision-making are observed significantly
more often in patients with heart failure than in age-matched individuals without cardiovascular disease.
These cognitive disturbances may interfere with medication adherence, disease self-management, and
participation in therapeutic and rehabilitation programs, thereby adversely influencing clinical
outcomes. Importantly, recent investigations indicate that cognitive decline may develop even during
relatively stable stages of heart failure and tends to become more pronounced as cardiac dysfunction
progresses over time [2—4].

The relationship between chronic heart failure and impaired cognition is believed to arise from
several interconnected pathophysiological mechanisms. Reduced cardiac output can lead to persistent
decreases in cerebral blood supply, limiting the delivery of oxygen and metabolic substrates to
vulnerable brain regions. Simultaneously, endothelial dysfunction, abnormalities of cerebrovascular
regulation, chronic inflammatory activation, neurohormonal imbalance, and microvascular injury may
contribute to progressive deterioration of cerebral structure and function. Neuroimaging studies have
identified abnormalities such as reduced cerebral perfusion, white matter lesions, hippocampal volume
loss, and other structural alterations that correlate with poorer cognitive performance in patients with
chronic heart failure [5-7].

The growing appreciation of the bidirectional relationship between the cardiovascular and
nervous systems has stimulated interest in central hemodynamic parameters and cerebral perfusion as
important factors influencing cognitive outcomes. Contemporary echocardiographic techniques,
advanced neuroimaging modalities, and methods for assessing cerebral blood flow have created new
opportunities to investigate these interactions in greater detail. Identification of hemodynamic and
perfusion-related predictors of cognitive decline may facilitate earlier recognition of high-risk patients
and contribute to the development of comprehensive management strategies aimed at preserving both
cardiac and neurological function. Therefore, the purpose of this review is to examine current evidence
regarding the associations between cognitive dysfunction, central hemodynamics, and cerebral perfusion
in patients with chronic heart failure [8].

Materials and Methods

This study was conducted as a systematic literature review. A comprehensive search of scientific
publications was performed using the PubMed, Scopus, Web of Science, and Cochrane Library
databases. The search strategy included combinations of the following terms: chronic heart failure,
cognitive dysfunction, cognitive impairment, central hemodynamics, cardiac output, cerebral perfusion,
cerebral blood flow, brain hypoperfusion, heart—brain interaction, and neurocognitive outcomes.

Publications published between 2020 and 2026 were considered eligible for inclusion. Priority
was given to systematic reviews, meta-analyses, prospective cohort studies, observational
investigations, neuroimaging studies, and international clinical recommendations addressing the
relationship between chronic heart failure, cerebral circulation, and cognitive function. Studies with
insufficient methodological quality, duplicate publications, conference abstracts without full-text
availability, and articles lacking objective assessment of either hemodynamic parameters or cognitive
outcomes were excluded from the analysis.

The initial search identified more than 170 publications. Following screening of titles and
abstracts, evaluation of full-text eligibility, and assessment of scientific relevance, 21 studies were
selected for detailed review. Extracted data included information on the prevalence and characteristics of
cognitive dysfunction, central hemodynamic indices, cerebral perfusion parameters, neuroimaging
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findings, cognitive assessment tools, and the effects of contemporary heart failure therapies on cognitive
and cerebrovascular outcomes.

Results

The analysis of contemporary studies indicates that cognitive impairment represents one of the
most common extracardiac manifestations of chronic heart failure and affects a considerable proportion
of patients regardless of the underlying clinical phenotype. Reported prevalence varies widely, ranging
from approximately one-quarter to more than two-thirds of affected individuals, depending on age,
disease severity, diagnostic methodology, and cognitive assessment tools used. The most frequently
affected domains include executive function, attention, working memory, psychomotor performance,
and higher-order decision-making abilities. Large observational and cohort studies consistently
demonstrate poorer cognitive performance among patients with chronic heart failure compared with
age-matched individuals without cardiovascular disease, even after accounting for conventional vascular
risk factors and previous cerebrovascular pathology [9,10].

The extent of cognitive impairment appears to correlate closely with the severity of cardiac
dysfunction. Patients with advanced stages of heart failure, higher New York Heart Association
functional class, elevated natriuretic peptide levels, and recurrent episodes of clinical decompensation
generally exhibit more pronounced neurocognitive deficits. Longitudinal investigations further suggest
that deterioration of cognitive function frequently parallels the progression of heart failure itself.
Moreover, impaired cognition has been associated with lower treatment adherence, diminished self-care
capacity, reduced quality of life, increased hospitalization rates, and poorer survival outcomes,
emphasizing its clinical relevance in the overall management of heart failure patients [9,10].

One of the most consistently reported findings is the association between central hemodynamic
impairment and declining cognitive performance. Reduced cardiac output and lower cardiac index have
repeatedly been linked to worse results on standardized neuropsychological testing. Patients with
diminished systemic perfusion commonly demonstrate impairments in attention, executive functioning,
memory processing, and cognitive flexibility. Several studies have shown that reductions in cardiac
output remain independently associated with impaired cerebral blood flow even after adjustment for
age, hypertension, diabetes mellitus, and other cardiovascular comorbidities. These observations support
the concept that inadequate systemic circulation may contribute directly to progressive cerebral
dysfunction [11,12].

Left ventricular systolic dysfunction has also been identified as an important determinant of
cognitive status. Individuals with reduced ejection fraction frequently demonstrate lower scores across
multiple cognitive domains compared with those maintaining preserved systolic function. Nevertheless,
recent evidence suggests that cognitive deficits are not limited to heart failure with reduced ejection
fraction. Patients with heart failure and preserved ejection fraction also exhibit substantial impairments
in cognitive performance, indicating that factors beyond systolic contractile dysfunction participate in
the development of neurological abnormalities. These findings point toward a multifactorial
pathophysiological process involving both hemodynamic and vascular mechanisms [13].

Increasing attention has also been directed toward the contribution of diastolic dysfunction.
Advanced echocardiographic studies have revealed associations between elevated ventricular filling
pressures, impaired myocardial relaxation, and reductions in cerebral perfusion. Chronic increases in
intracardiac pressure may adversely affect cerebral venous outflow, disrupt autoregulatory responses,
and promote microvascular injury within the brain. Such mechanisms may explain why cognitive
impairment is frequently encountered even in patients whose left ventricular ejection fraction remains
relatively preserved. Consequently, abnormalities in diastolic function appear to represent an additional
pathway linking cardiac dysfunction with cerebral injury [14].

Direct assessment of cerebral circulation has provided important insight into the mechanisms
underlying cognitive decline in chronic heart failure. Studies utilizing arterial spin-labeling magnetic
resonance imaging, perfusion MRI, single-photon emission computed tomography, and transcranial
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Doppler ultrasonography consistently report reductions in both global and regional cerebral blood flow.
Perfusion abnormalities are particularly evident in the frontal lobes, temporal regions, hippocampus, and
other structures involved in memory, attention, and executive control. Several investigations have
demonstrated significant correlations between regional cerebral perfusion measurements and
performance on cognitive testing, suggesting a direct relationship between cerebral blood supply and
neurocognitive function [15,16].

Structural neuroimaging findings further reinforce the role of chronic cerebral hypoperfusion in
the pathogenesis of cognitive impairment. Brain magnetic resonance imaging frequently reveals white
matter hyperintensities, microvascular ischemic lesions, cortical thinning, hippocampal atrophy, and
reductions in overall brain volume among patients with chronic heart failure. These abnormalities tend
to be more pronounced in individuals with advanced disease and are associated with both current
cognitive dysfunction and increased risk of future neurological decline. Chronic ischemic injury
affecting vulnerable brain regions is therefore considered a major mechanism through which
cardiovascular dysfunction contributes to progressive cognitive deterioration [17].

The pattern of cognitive impairment observed in chronic heart failure differs in several respects
from that typically encountered in primary neurodegenerative disorders. Executive dysfunction,
impaired attention, and slowed information processing often predominate over isolated memory deficits,
reflecting preferential involvement of frontosubcortical networks that are particularly susceptible to
vascular insufficiency. Nevertheless, prolonged cerebral hypoperfusion may facilitate neurodegenerative
processes and increase vulnerability to mixed forms of cognitive impairment. Several population-based
studies have reported a substantially higher incidence of both vascular dementia and all-cause dementia
among patients with longstanding heart failure compared with individuals without cardiac disease
[18,19].

Recent investigations have additionally evaluated the potential influence of modern heart failure
therapies on cognitive outcomes. Treatment strategies incorporating angiotensin receptor—neprilysin
inhibitors, sodium—glucose cotransporter-2 inhibitors, comprehensive neurohormonal blockade, and
cardiac resynchronization therapy have demonstrated favorable effects on cerebral perfusion and
cognitive performance in selected patient groups. Improvements in cardiac output and overall
hemodynamic status following successful treatment have often been accompanied by stabilization or
modest enhancement of cognitive function, suggesting that at least part of the neurological impairment
associated with heart failure may be reversible. These observations underscore the importance of early
optimization of cardiovascular therapy not only for cardiac outcomes but also for preservation of brain
health [20].

Taken together, the available evidence demonstrates a close relationship between cognitive
dysfunction, central hemodynamic abnormalities, and cerebral perfusion disturbances in chronic heart
failure. Reduced cardiac output, ventricular dysfunction, chronic cerebral hypoperfusion, microvascular
injury, and structural brain abnormalities appear to interact through a complex network of mechanisms
that promote progressive neurocognitive decline. These findings support the inclusion of cognitive
assessment within routine heart failure evaluation and emphasize the importance of identifying patients
at elevated risk for neurological complications at earlier stages of disease progression [21].

Discussion

The findings of this review reinforce the concept that cognitive dysfunction represents a
clinically relevant manifestation of chronic heart failure and should be considered part of the disease
process rather than an unrelated comorbidity. The high prevalence of cognitive impairment reported
across contemporary studies indicates that cerebral involvement is common throughout the course of
heart failure and may develop long before the appearance of overt neurological disease. Importantly,
cognitive deficits have been documented not only in elderly individuals and patients with advanced
heart failure but also in those with relatively preserved functional status, suggesting that disturbances in
cerebral function may occur during earlier stages of cardiovascular deterioration [9,10].
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One of the strongest and most reproducible observations in the literature is the association
between central hemodynamic status and cognitive performance. Multiple investigations have
demonstrated that reductions in cardiac output and cardiac index are accompanied by poorer results
across several cognitive domains, including attention, executive functioning, memory, and information
processing speed. These findings support the physiological premise that adequate cerebral function
depends on sufficient systemic perfusion. Although cerebral autoregulatory mechanisms normally
maintain stable cerebral blood flow despite fluctuations in circulation, chronic impairment of cardiac
performance may eventually overwhelm these compensatory responses, leading to sustained cerebral
hypoperfusion and progressive neurological dysfunction. This relationship provides a plausible
explanation for the close association between worsening heart failure severity and declining cognitive
performance observed in clinical studies [11-14].

The contribution of cerebral hypoperfusion appears particularly important in explaining the
characteristic neurocognitive profile associated with chronic heart failure. Neuroimaging studies
consistently demonstrate reduced cerebral blood flow in regions responsible for executive control,
memory formation, attention regulation, and higher cognitive processing. The frontal cortex,
hippocampus, and subcortical white matter seem especially vulnerable to chronic reductions in
perfusion. These anatomical findings correspond closely with clinical observations, where impairments
in executive function and attentional control often predominate over isolated memory deficits. Such a
pattern differs from that typically encountered in primary neurodegenerative disorders and supports a
substantial vascular component in the pathogenesis of cognitive decline associated with heart failure
[15-18].

Structural abnormalities identified through magnetic resonance imaging provide further evidence
linking chronic heart failure with progressive cerebral injury. White matter hyperintensities,
microvascular ischemic lesions, cortical thinning, hippocampal atrophy, and reductions in total brain
volume have been reported more frequently among patients with heart failure than among individuals
without significant cardiovascular disease. Importantly, these neuroimaging findings correlate with both
measures of cardiac dysfunction and cognitive performance, supporting the existence of a clinically
significant heart-brain interaction. Chronic disturbances in circulation may gradually compromise
neuronal integrity and reduce cerebral reserve, thereby increasing susceptibility to cognitive
deterioration over time [17,18].

Another noteworthy observation is that cognitive impairment occurs across the entire spectrum
of heart failure phenotypes. Although patients with reduced ejection fraction often demonstrate more
pronounced deficits, substantial cognitive abnormalities have also been documented in individuals with
preserved systolic function. This finding indicates that impaired forward flow alone cannot fully account
for cerebral dysfunction. Additional mechanisms, including endothelial injury, systemic inflammatory
activation, neurohormonal dysregulation, impaired cerebrovascular responsiveness, and microvascular
pathology, likely contribute to the development of cognitive impairment. The interaction of these factors
may explain the considerable variability in neurocognitive outcomes observed among patients with
similar degrees of cardiac dysfunction [13,14,18].

Recent evidence concerning contemporary heart failure therapies offers encouraging
perspectives for clinical practice. Several studies suggest that interventions capable of improving cardiac
performance and optimizing neurohormonal regulation may simultaneously benefit cerebral circulation
and cognitive function. Favorable effects have been reported following treatment with angiotensin
receptor—neprilysin inhibitors, sodium—glucose cotransporter-2 inhibitors, and cardiac resynchronization
therapy. Improvements in systemic hemodynamics achieved through these approaches have frequently
been accompanied by stabilization or modest enhancement of cognitive performance, raising the
possibility that at least some aspects of heart failure—related cognitive dysfunction may be partially
reversible. Nevertheless, the currently available evidence remains limited, and further long-term studies
are required to clarify the durability and magnitude of these effects [20].
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From a practical perspective, the reviewed findings emphasize the importance of integrating
cognitive assessment into routine heart failure management. Cognitive impairment can adversely affect
medication adherence, symptom recognition, self-monitoring behaviors, and participation in treatment
decisions, ultimately influencing prognosis and healthcare utilization. Early identification of patients
with emerging cognitive deficits may facilitate individualized management strategies and improve
clinical outcomes. Given the demonstrated relationship between cerebral hypoperfusion, cognitive
decline, and adverse cardiovascular prognosis, routine neurocognitive evaluation should be considered
an important component of comprehensive heart failure care [19,21].

Overall, the available evidence supports the view that cognitive dysfunction in chronic heart
failure arises from a complex interaction between impaired central hemodynamics, cerebrovascular
abnormalities, chronic cerebral hypoperfusion, and structural brain injury. Recognition of these
interconnected mechanisms expands the traditional understanding of heart failure as a multisystem
disorder and highlights the need for multidisciplinary approaches that address both cardiovascular and
neurological health. Future research should focus on identifying reliable hemodynamic and imaging
biomarkers of cerebral vulnerability, refining strategies for early detection of cognitive decline, and
determining whether targeted optimization of cardiac and cerebral perfusion can modify long-term
neurocognitive outcomes in this growing patient population [20,21].

Conclusion

Cognitive impairment represents a frequent and clinically relevant complication of chronic heart
failure, affecting key domains of cognitive function, including attention, executive abilities, memory,
and information processing. Contemporary evidence demonstrates that the development of
neurocognitive dysfunction is closely linked to abnormalities in central hemodynamics and cerebral
circulation. Reduced cardiac output, ventricular dysfunction, persistent cerebral hypoperfusion,
microvascular damage, and structural alterations within the brain appear to act through interconnected
mechanisms that contribute to progressive cognitive decline. These observations reinforce the concept
of a functional heart—brain axis in which cardiovascular abnormalities have a direct impact on cerebral
integrity and cognitive performance.

Recognition of cognitive dysfunction as an important component of chronic heart failure has
significant clinical implications. Incorporating cognitive assessment alongside evaluation of cardiac
function and cerebral perfusion may improve risk stratification, facilitate earlier detection of vulnerable
patients, and support more individualized therapeutic planning. Effective management of these patients
requires collaboration between cardiologists, neurologists, and rehabilitation specialists to address both
cardiovascular and neurocognitive aspects of the disease. Further investigation is warranted to determine
the long-term effects of contemporary heart failure therapies on cerebral perfusion and cognitive
outcomes and to identify strategies capable of preventing or slowing cognitive deterioration in patients
with chronic heart failure.
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CUHJIPOM TAKOILIYBO C KAPTUHOM STEMI TIOCJIE AHA®UJIAKTUYECKOI'O
INOKA: KIMHUYECKHUU CJOYUYA

Aumaxanosa I'anus Typeaeena,

Kanouoam meouyunckux nayx, doyenm xagheopvl 6HympeHHux bone3nell
Kaszaxckuui nayuonanvrwiti meouyuncxkuil ynusepcumem umenu C. /. Acghpenousiposa,
beiioim Auizepim,

Bpau-pesuoenm no cneyuanvnocmu « Tepanusy

Kazaxckui nayuonanohviti meouyunckuil yuusepcumem umenu C.J[. Acpenousposa
Kenocemaiikoizol banzanvim,

Bpau-pesuoenm no cneyuanvnocmu « Tepanusy

Kazaxckui nayuonanohwviti meouyunckuil ynusepcumem umenu C. /. Acpenousposa
Kenucoex Axkboma,

Bpau-pe3uoenm no cneyuanvnocmu « Tepanusy

Kazaxckui nayuonanohviti meouyunckuil yuusepcumem umenu C. /. Acpenousposa
Anmamut, Kazaxcman

An”oranusi. Cungpom Takormybo mpencraBisier coboil  ¢opmy ocTpoit  oOpaTuMoii
ICcYHKIIME MUOKap/a, KIMHINYECKash KapTHHA KOTOPO HEPEIKO BOCIPOU3BOIUT MPOSBICHHS OCTPOTO
KOPOHApHOT'0 CUHIpOoMa. 3a00JIeBaHUE XapaKTEePU3yeTCs TPAH3UTOPHBIM HAPYIIEHUEM COKPATUTEIbHON
(GYHKIMK JIEBOTO JKEITYyAO0YKa, M3MEHEHHSMH Ha JJIEKTPOKAPAMOTPAMME M TIOBBIIICHHEM YPOBHS
Kapauocnenupuyeckux OMOMApKEepOB MPU OTCYTCTBUU T'€MOAMHAMHYECKH 3HAYMMOIO MOPAXKCHHS
KOpOHapHBIX apTepuil. HecMOTpsi Ha HaKOIJICHHBIE JaHHBIE O TATOTE€HE3€ CHHAPOMA, BOIPOCHI €T0
CBOEBPEMEHHOW JMarHOCTHUKM COXPAHSIOT aKTyaJbHOCTh BBUAY MHOTrooOpasus KIMHHUYECKHX
MIPOSIBJIICHUH M NIMPOKOH BaprHaOeIbHOCTH POBOLUPYIOMUX (haKTOpOB.

[IpencraBnen kIuHUYECKUH ciaydail cuHapoma Takony0o ¢ KapTuHOW MH(papKTa MHOKapla ¢
noapEMOM cerMeHTa ST, pa3BUBIIETOCs IMOCTE aHAPMIAKTHYECKOTO IIOKAa BO BPEMs IOATOTOBKH K
IUIAHOBOMY OII€PaTHBHOMY BMEILATENbCTBY. 3a00JI€BaHUE COMPOBOXK/IAJIOCH IOBBIIIEHUEM YPOBHS
TponoHuHa |, BEIpaKEHHBIM CHIDKEHHEM COKPATUTENBHOW (PYHKIUHU JIEBOTO KEIMyJO4YKa U pa3BUTHEM
OCTpoOil cepieuHoOl HenocTaTOYHOCTH. [lo maHHBIM KOpoHaporpaduu reMOAMHAMUYECKH 3HAUYUMOIO
MOpaXeHUs] KOPOHApPHOTO pycia BBIABICHO HE ObUIO, YTO TOTPeOOBaO  MPOBEACHUS
muddepennmanbHoi auarnocTuku B pamkax cuaapoma MINOCA. B npouiecce HaGum01eHHsSI OTMEUEHO
BOCCTAaHOBJICHHE (YHKIMM MHOKapJa M TMOJOXKHUTEIbHAs IMHAMHUKA KIMHUKO-WHCTPYMEHTAIBHBIX
[TOKa3aTEIIEH.

[IpencraBnenHoe HaOMIOJCHHE AEMOHCTPHPYET JWATHOCTUYECKHE TPYIHOCTH TIPU BEICHHUH
NAIMEeHTOB C MPU3HAKaMH OCTPOro MH(apKTa MHOKapJa U OTCYTCTBHEM OOCTPYKTUBHOTO MOPAXKEHHUS
KOpoHapHBIX apTepuii. CoderaHuwe aHadMIaKTHYECKOro mIoka, kaptuHbl STEMI u mocnemyromero
MOJATBEPXKAEHUS cuHApoMa Takomy0o TOAUEpPKUBAeT HEOOXOJMMOCTh KOMILIEKCHOM — OLIEHKU
KIIMHAYECKUX, JTAOOPAaTOPHBIX M HMHCTPYMEHTAIBHBIX JTAHHBIX Ui BBIOOpA ONTHUMAIbHOU JIe4eOHOH
TaKTUKU.

Knroueswie cnosa: cunopom Taxoyybo,; cmpecc-unoyyuposannas xkapouomuonamus, MINOCA,;
ungapkm  muokapoa 6e3  0OCMPYKMUBHO20  nopadxycenusi KopoHapuwvix apmeputl;, STEMI;
anagurarmuyecKuti Wox.

Beenenne. Cunapom Takoryoo mpeacraBisieT co00i ocTpoe cepAeyHO-COCYIUCTOE COCTOSIHUE,
XapaKTepU3yIOIIeecsl ~ TPAH3UTOPHBIM  HApPYINICHHEM  COKPAaTUTENbHOW  (YHKIWM  MHOKap[a,
NPEUMYIIECTBEHHO  JIEBOIO  JKEIyJO4YKa, TMpPH  OTCYTCTBUM  T'€MOJAMHAMHYECKHM  3HAYUMOTO
00CTPYKTHBHOTO MOPaKEHHSI KOPOHApHBIX apTepuii [ 1]. Knmnandeckas kapTuHa 3a001€BaHUS BO MHOTHX
CllyyasixX BOCIPOM3BOJUT TPOSBICHHUS OCTPOrO KOPOHAPHOTO CHHAPOMAa U  COINPOBOXKIACTCS
M3MEHEHUSAMHU 3JIEKTPOKAPAHOTPAMMBI, MOBHIIIEHUEM YPOBHS KapauocHelupuiIeckux OHOMapKepoB U
pa3BUTHEM PETMOHAPHBIX HaApYyLIIEHHH cokpatumocTd Muokapaa [1,2]. HecMorpss Ha oOpaTHMBIii
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Xapakrep AUCOYHKIMHU JIEBOTO >KENylouka, TedeHHE 3a00JIeBaHHUsI MOXKET OCIIOXKHSITHCS OCTpPOil
CepJICYHON HEJOCTATOYHOCTHIO, KAapAUOTCHHBIM IWIOKOM, TPOMOOIMOOIMYECKHMH COOBITUSIMUA H
HapyUICHUSIMH pPUTMa CEpAlla, YTO OINpEAENseT ero KIMHMUYECKYI 3HAaYMMOCTh U HEO0OXOJWMOCTb
CBOEBpPEMEHHOM Auarnoctuk# [1,3].

[To naHHBIM COBpEMEHHBIX HCCIeA0BaHUM, CUHIPOM TakoiyOo BBISBISETCS MPUOIU3UTEIBHO Y
1-3% mnanueHToB, MOCTYMAIOIIMUX C KIMHAYECKOW KApTUHOM OCTPOTO KOPOHAPHOIO CHUHIPOMA, U
ABJIAETCS OJHOW M3 HauOosiee H3y4yaeMbIX MPUYUH HH(pApKTa MHUOKapaa 0e3 OOCTPYKTUBHOTO
nopaxenusi koponapubeix aprepuii (MINOCA) [1,2]. IlepBoHauanbHO 3a00JIeBaHUE CBSI3BIBAIH
MPEUMYIIECTBEHHO C OMOLMOHAJIBHBIMH  IEPEKUBAHUSIMHM, OIHAKO  HAKOIUJICHHBbIC JaHHbBIE
CBHJIETEIILCTBYIOT O CYIIECTBEHHOW POJM (PU3NYECKUX CTPECCOBBIX (PakTOpoB. B KauecTBe BO3MOXKHBIX
MYCKOBBIX MEXaHHU3MOB OIMCaHbl XUPYPrUYECKHUE BMEIIATEIbCTBA, TsKelble HH(PEKINOHHbIE
MPOIIECCh, TPaBMbI, HEBPOJIOTUYECKHE 3a00JICBaHMs, KPUTHUYECKUE COCTOSHHUS U aHA(UIAKTUYECKHE
peakuuu [2,4]. Pa3BuTHE CHHIpOMa CBA3BIBAIOT C YPE3MEPHON AKTHUBALMEW CHUMMIATUYECKOW HEPBHOM
CUCTEMBI, MACCHBHBIM BBEIOPOCOM KaTEXOJaMHHOB, MUKPOCOCYAUCTON NUCHYHKIIMEH U TIOCIETYIONTIM
dhopMHUpOBaHKEM 0OPATHUMOTO MOBPEXKACHU MUOKapya [1,4].

OcoOblii WHTEpEC TPEACTABISIIOT Cllydad CHHApoMa Takomy0o, BO3HHMKAIOIIUE MOCHE
aHa(UIAKTHYECKOTO IIOKa. B MOJOOHBIX CHUTyallMsX JUArHOCTHYECKHH TOUCK OCIIOXKHSETCS
COYETAaHMEM TI'E€MOJAMHAMUYECKON HECTaOMJIbHOCTH, THIIOKCUH, HEOOXOIMMOCTbIO IPOBEICHUS
PEaHNMAIIMOHHBIX MEPOIPHUATHI M pa3BUTHEM KIMHHUKO-TA0OPATOPHON KapTHHBI, COOTBETCTBYIOIIEH
nHpapkTy mMuokapna ¢ nogpémom cermenta ST [3,4]. OrcyrcTBue TeMOIWHAMHYECKH 3HAYUMOTO
MOpaXeHUs] KOPOHAPHOTO pycia MO JaHHBIM KOpoHaporpaduu B COYETAaHMHM C XapaKTEPHBIMU
IXOKApAHOTpahUIECCKUMU U3MEHEHUSIMHU TIO3BOJISIET CBOSBPEMEHHO YCTAHOBUTH JHMArHO3 M M30exkarh
OIIMOOYHON UHTEPIIPETALIMU COCTOSHUS KaK KJlacCuieckoro nHpapkra muokapza [1,2].

B Hacrosmielt pabore mpeACTaBICHO KIMHHYECKOe HalmrojeHue cuHapoma Takomy0o c
kaptuHoii STEMI, pa3BuBmierocs mnocie aHaQMIAKTHYECKOTO IIIOKAa BO BpeMs IOATOTOBKU K
IJIAHOBOMY OTIEPAaTUBHOMY BMEIIATENLCTRY.

Marepuanabl U MeTOABI

PaGora BeImonHeHa B ¢opMaTe KIMHUYECKOTO HAOMIOACHUSI C DJIEMEHTAaMHU JHUTEpPaTypHOTO
o030pa. OCHOBOH HcCCIEIOBaHUS IMOCIYKWUJ aHaJW3 MEIULIUHCKONM JOKyMEHTAlluM IalueHTa,
MPOXOUBIIETO JIEUEHHE MO MOBOAY cHHIpoMa Takoiry0o, pa3BHBIIErocs mocie aHaQUIaKTUYECKOTO
10K BO BpeMsI IOJITOTOBKH K MJIAHOBOMY OINEpaTUBHOMY BMeIIaTeIbCTBY. [IpoBeneHa oleHKa JaHHbBIX
aHaMHe3a, pe3yabTaTOB (hU3HKaNTBHOTO oOcrenoBaHus, 1ab0opaTOPHBIX MoKa3aTeei,
aNeKTpokapauorpadguu, sxokapauorpaduu, xKopoHaporpaduu, a TaKXKe 3aKITIOUYEHUH MPOGUITBLHBIX
CHEIHATMCTOB U JaHHBIX TUHAMUYECKOTO HAOIIOIEHUS B IEPUO/I TOCTIUTATU3AIIHH.

JlutepatypHblii 0030p BBIMOJHEH C WCIOJB30BAHUEM ITYOJIMKAIMNA, WHIEKCUPYEMBIX B
MEKIYHApOAHBIX Oa3ax manHbIXx PubMed, Scopus u Google Scholar. B ananu3 BkIroUainch 0030pHbIE
CTaThH, DKCIEPTHHIE KOHCEHCYCHI, KJIMHUYECKHE PEKOMEHIAIMM U OpPUTHHAIBHBIC HCCIIEIOBAHUS,
oInyOJIMKOBaHHbIE MpeuMyIecTBeHHO B niepuo 2020-2025 rr. ITouck aureparypbl OCYIIECTBISICS MO
KIro4eBbIM croBaM: Takotsubo syndrome, stress cardiomyopathy, MINOCA, STEMI, anaphylactic
shock, physical triggers, stress-induced cardiomyopathy. Ocoboe BHMMaHWE YAEISIIOCH paboTam,
MOCBAMIEHHBIM ~ JIMATHOCTHUKE CHHApoMa Takomy0o, ¢U3MYEeCKuM TpurrepaMm 3a0oJeBaHus,
muddepeHIManTbHON JUarHOCTUKE C OCTPHIM KOPOHAPHBIM CHHJIPOMOM M OCOOEHHOCTSM TEUEHUS
MINOCA.

[TonydeHHble KIMHWYECKHUE JaHHBIC COMOCTABISUIUCH C pe3ylbTaTaMU OMYyOJIMKOBAHHBIX
HUCCIIENOBAHUN IUIST OLIEHKH OCOOEHHOCTEH TedeHHs 3a00J€BaHus, JUATHOCTUYECKHUX IIOAXOIO0B U
(hakTOpOB, MOBIUSBIIUX HA pa3BUTHE cUHApoMa Takoiybo B peCTaBICHHOM HaOIIOICHUH.

Pe3yabTaThl HcciieloBaHUSA

Coepemennvie npeocmaeieHusi O KIUHUYECKUX OCOOEHHOCMAX U MeXaHUuMax pa3eumus
cunopoma Taxoyyoo

Cunapom Takory6o mpexacraBiser coboit ocobyio ¢dopmy ocTpoil oOpatumoi auchyHKIUU
MHOKap/ia, COMPOBOKAAIONIYIOCS KIMHUYECKUMH, 3JIEKTpOKapAHorpaduyecKuMu U Jab0paTOpHBIMU
MIPU3HAKAMU, XapaKTEPHBIMU ISl OCTPOTO KOPOHAPHOTO CUHIPOMA, ITPU OTCYTCTBUU T€MOJAMHAMUYECKU
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3HAYUMOTO TIOPAKEHUs KOpOHApHBIX apTepwid [1,5]. 3aboseBaHre MOXKET MPOSBIATHCS AHTHHO3HBIM
CHHJIPOMOM, 3JIeBalleld Wi jaenpeccueil cermenra ST, mHBepcuert 3yo6na T, moBbIIIEHHEM YPOBHS
Kapauocrnenupuueckux OHOMapKepoB UM Pa3BUTHEM PETMOHAPHBIX HApYIIEHUH COKPaTMMOCTH
Muokapaa. HecMoTpss Ha oOpaTHMBbI XapakTep MOpakeHUs, TEYCHHWE CHHApoMa Takoimybo MOXer
OCJIOXKHATBCS OCTPOH CepAeUHON HEJOCTaTOYHOCTHIO, KAPJAUOTEHHBIM IIIOKOM, TPOMOOIMOOINYECKUMHU
COOBITHSIMH U HapyIICHUsIMU puTMa cepana [ 1,6].

Ha cerognsmHuii aeHp eauHas Teopusl pa3BUTUS 3aboneBaHus orcyrcTByeT. HawmbGonee
00OCHOBAHHOM CUMTAETCS KOHLEMIMS KaTeXOJIaMUH-MHIYIIUPOBAHHOTO TOBPEXKACHUS MHUOKap/a.
UpesmepHas akTHBaLMs CUMIIATHYECKOW HEPBHOM CHCTEMBI CONPOBOXKIACTCS MACCHUBHBIM BBIOPOCOM
KaTeXO0JIAMUHOB, CIIOCOOHBIX BBI3BIBATH TPAH3UTOPHYIO NUCHYHKIHMIO KapJIUOMHUOLMTOB, HAPYIICHHUS
KOPOHAPHOW MUKPOLMPKYIISILHNA U 00paTUMOE CHIDKCHUE COKPATUTENbHOM QyHKIMH MUOKapaa [1,2,7].
JIONOJHUTENBHO PACCMATPUBAIOTCS MEXaHM3Mbl MHKPOCOCYIUCTON AMCHYHKIHMH, Bazocma3ma,
BOCNAJIMTEIBHOIO OTBETa M META0OJIMYECKMX HapylIeHUH, KOTOpble MOTYT PpEealu30BbIBATHCA
OJTHOBPEMEHHO U OIPEEIATh KIMHUYECKHEe 0COOCHHOCTH 3a0oneBanus [1,7].

[TonaBnsromiee OOJNBIIMHCTBO MAIMEHTOB C CHHAPOMOM Takoiy0o COCTaBIISAIOT HKEHIIMHbI
MOCTMEHOMNAY3aJbHOTO BO3PACTa, OJHAKO KIMHHYECKOE TCUCHHE 3a00JICBAHUS y MYKYHH UMEET DS
ocoOeHHocTel. B »3TOil rpymme wamie perucTpupyrorcs (uU3MuUecKue CTpPEcCOBble BO3JCHCTBHUA,
MPEIIECTBYIONINE PA3BUTHIO 3a00JIeBaHUs, BKJIIOYAs XUPYPrHYECKHE BMEIIATENbCTBA, TKENIbIC
MH(EKIMOHHBIE IPOLIECCHI, TPABMBI, HEBPOJIIOTHYECKHE 3a00I€BaHUS U JPYTrUe KPUTHUECKUE COCTOSIHUSA
[1,2,6]. B psine uccnenoBanmii mokasaHo, 4To (PU3NYECKHE TPUTTEPHI ACCOIIMUPOBAHBI ¢ O0JIee THKENTBIM
TedyeHueM 3a00JieBaHus U OOJIbLIEH YacTOTOM BHYTPHUOOJIBHUYHBIX OCI0KHEHUH.

OTtnenpHy0 TpyNIy COCTaBISIIOT CIIy4au, pa3BUBAIOLIUECS HAa (POHE TKENIBIX alIEPrUYecKUX
peakumii M aHapuiIakTHyeckoro Imoka. CucTeMHas TUIOTEH3Ms, TKaHeBas TMIIOKCHUS, aKTHBALUs
BOCHAJINTEIbHBIX MEXaHU3MOB U BBIPR)KEHHAsl CUMIIATOAIPEHAIOBAs peaKkLUs POPMUPYIOT YCIOBHUS JIIs
pasBUTHs CTpecC-UHIYyLUPOBaHHOW Kapauomuonatuu [2,7]. B monoOHBIX cUTyauusx KIMHUYECKas
KapTHHA 3a4acTyl0 IMOJIHOCTBIO COOTBETCTBYET MH(ApKTy MUOKapJa ¢ MoabéMoM cermeHra ST, 4ro
TpeOyeT NMpoBeIeHUsI PACIIUPEHHOI0 AUArHOCTUYECKOTO MTOUCKA.

B Hacrosee BpemMsi TuarHocTuka cMHIpoma Takoiy0o OCHOBBIBAE€TCS Ha COBOKYITHOH OIEHKe
KIIMHUYECKUX,  JIaDOpaTOPHBIX M  MHCTPYMEHTAJIbHBIX  JaHHbIX. Haumbonee  3HauMMBIMH
JUArHOCTMYECKUMHU IPU3HAKAMM SIBJISIOTCS TPAH3UTOPHBIE HApPYyLIEHUS JIOKAIbHONW COKPaTUMOCTH
JIEBOTO KEJIYA0YKa, BHIXOJAIINE 3a Ipeenbl OacceiiHa KpOBOCHA0XKEHUs OJTHOM KOPOHApHOM apTepuH,
HaJInYMe (PU3NYECKOr0 MM 3MOIMOHAIBHOTO TPUITEPa, HOBbIE M3MEHEHMS Ha 3JIEKTpOKapIuorpamme,
YMEpPEHHOE IMOBBIIEHUE KapAuocnenupuyeckux OHOMapKepoB M OTCYTCTBHUE TI'e€MOJMHAMUYECKU
3HaYMMOTO TOPaXEHHUs KOPOHAPHOIO pycia, CHOCOOHOTO IOJHOCThIO OOBSICHUTH BBISIBICHHBIE
mmenenus [1,2,5]. B mnpencraBieHHOM HAOMIOAEHWHM MAIMEHT COOTBETCTBOBAT OCHOBHBIM
JIMAarHOCTHYECKUM IMpH3HAaKaM CHHIpoMma Takouy0o: pa3BUTHIO 3a00J€BaHUS MpPEeALIECTBOBAI
BBIPQXEHHBIH (U3NYECKUI cTpecc B BUE aHA(UIAKTHYECKOIO IIOKa, OTMEYAINCh MOABEM CErMEHTa
ST, noBbllleHHe YpOBHSA TpomoHMHa [, XxapakTepHas »Xokapauorpaduueckas KapTHHA C
(GOpMHPOBAaHUEM BEpPXYIIECYHOTO OAJJIOHUPOBAHHUS U OTCYTCTBHE T€MOAMHAMMYECKH 3HAYHMMBIX
CT€HO30B KOPOHAPHBIX apTepHil 10 JaHHBIM KopoHaporpaduu [1,2,5].

Hecmotpss Ha TO uyTo cunapom Takoiy0o NMpeuMYyIIECTBEHHO AMATHOCTUPYETCS Yy >KEHIIMH
MOCTMEHOMNAaY3aJIbHOI0 BO3PACTa, MY>KUYHHBI COCTABIISIOT OCOOYIO IPYIITY MAallMEHTOB ¢ 0ojee TAKETBIM
TedeHreM 3aboseBaHus. COrjaacHO COBPEMEHHBIM JaHHBIM, Y MY)KUYUH 3HAYUTENIbHO Yallle BBISBISIOTCS
¢bu3nvecKue TPUIrTepbl pa3BUTUSL CUHJIPOMA, BKJIIOYAsi XUPYPrHUECKUE BMEIIATeNbCTBA, HH(EKIMOHHBIE
MIPOLIECCHI, TPAaBMbl U KPUTUYECKUE COCTOSHHUSA, TOTJA KaK Yy >KEHIIMH IpeodsagaroT SMOLMOHAIbHbBIE
cTpeccoBbie (hakTopsl [6,7]. Kpome TOro, My>KCKOM IO acCOIMUPOBAH C O0jiee BBICOKOM YaCTOTOM
KapAHOTe€HHOI'O IIOKA, HEOOXOJUMOCThIO MHTEHCHUBHOM TEpanuyd U BHYTPHUOOIBHUYHBIX OCIIOKHEHUI
[6,8]. IlpencraBieHHBI KIMHUYECKHH CiIydyail COOTBETCTBYET JSTHM HAOIIOJCHUSAM, IOCKOJIBKY
3a00JieBaHNE PAa3BUWIIOCH Y MYXXUHMHBI MOCE TSKENONW aHAPUIAKTUUECKON peakluu U COMPOBOXKIANOCH
BBIpQKEHHOW AMCHYHKIMEH JIEBOTO JKEeIy10UKa.

KitoueBoe 3HaueHHe B JMArHOCTHKE cuHApoMa Takoly0o NMpHHAUIEKHUT BHU3YaIU3UPYIOLIMM
MeTojaM HccaenoBaHusd. OTCYTCTBHE N€MOJUHAMUYECKH 3HAUYUMOTO MOPAaXEHHUs KOPOHAPHOTO pycia
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[0 JaHHBIM KOPOHAporpaguu B COYETAaHUM C XaPAKTEPHBIMU HAPYIIEHUSAMH JIOKAIbHON COKpPAaTUMOCTH
MHOKap/a, HE COOTBETCTBYIOIIUMH OacceiiHy KpOBOCHAOKEHHUS OJHOM KOpPOHApHOW apTepuw,
no3Boisier aupdepeHuupoBarh cUHApPoM Takoimy0o OT Kiaccuyeckoro HMHpapkTa MHOKapaa u
OTIPEICNIUTh NATbHEHIIYIO JIe4eOHYI0 TakTHKYy [1,2,5].

Kiaununyeckoe nadaonenue. Ilarmment K., 64 mer, ObU1 rocnuTaau3upoBaH B MPOQPUIBHOE
OTJEJIEHWE JUIs IUIAHOBOTO  OIEPAaTUBHOIO JIEUYEHUS [0 IMOBOJY IIOBPEXKJIEHUS IepeaHen
KpPEcTOOOpa3HOM CBSI3KM KOJIGHHOTO cycTaBa. M3 comyTcTByromMX 3a00J€BaHUN OTMEYAIUCh
apTepuanbHas runepTeHsus u oxupenue | crenenn (uugexc macesl Tena 31,9 xr/m?). Ilo pesynpratam
IIPEJONIEPAMOHHOr0 00CIe10BaHHsl POTUBONOKA3aHUIM K XMPYypPru4ecKOMY BMELIATEIbCTBY BbISIBICHO
He ObLIO.

08.11.2024 r. BO Bpemsi MNOATOTOBKM K ONEPATUBHOMY BMENIATEIbCTBY IOCIE BBEICHUS
OynuBakanHa y TallMEHTa BHE3AlHO pa3BWIIACh TsDKETas CHUCTEMHAs PEAKIHs, COMPOBOXKIABINASCS
Opaaukapuel, apTepualbHON TUIOTEH3WeW u necarypanuei. CocTosHHE OBUIO PACIEHEHO Kak
aHaunakTHUecKuii MOK. B CBA3M ¢ mporpeccMpoBaHMEM TE€MOJAMHAMHYECKHX HapyIICHHHA
oTpe0oBaJIOCh MPOBEIECHUE CEPACUHO-JIETOYHON peaHUMalMi U UCKYCCTBEHHOW BEHTWJISALMU JIETKUX.
Ha ¢done crabmimmsannu KU3HEHHO BaXHBIX (YHKIMH TMAalMEHT OBUI TepeBeleH Ui JalbHEUIIero
o0clie10BaHMs U JIEYEHHUS.

B octpom mepuone 3apeructpupoBaHbl U3MEHEHMs 3JIEKTPOKApAMOrpaMMbl B BHJE MOJbEMa
cermeHTa ST B orBeacHHsAX V2—V5, 4T0 mOTpeOOBANIO MCKIIOUEHHUS OCTPOTO MHGpApKTa MHUOKapa.
Hcxonneiii ypoBenb TpomoHuHa | cocrapmsn 0,10 Hr/mi, omHako udepe3 6 4acoB TOCIE PAa3BUTHS
KIIMHUYECKUX COOBITUI OTMEUYEHO ero mnoBelienue A0 1,31 Hr/mi, 4To COOTBETCTBOBAIO MPUMEPHO 4,5-
KpaTHOMY MPEBBIIIEHNIO BEPXHEH IPAHULIBI HOPMBI.

ITo pgannbiM 3x0kapauorpaduu ot 08.11.2024 1. monoctu cepana He OBLIM PaCIIMPEHBI.
BbIsiBIIeHBI 30HBI aKWHE3UN BEPXYIIKH, BEPXYIICUHBIX CETMEHTOB IEpEeIHEH CTEHKHU, MepeIHeO0KOBON
CTEHKM M MEXXKeIyJouKoBol mneperopoaku. Cucrtonuueckass (GYHKLIHS JIEBOIO JKEJIyHodKa Oblia
CYIIECTBEHHO CHMKeHa. Ppakuus BblOpoca 1mo CumrncoHy coctaBuia 35-36%. DyHKIuUS HpaBoro
KeNlyllouka oOcTaBajlach coxpaHHOH. IIpu TOBTOpHOM HcclIenOBaHUHU, BBIOJHEHHOM IIOCHE
KOpoHaporpauu, COXpaHsJIUCh 30HBl AKMHE3WH BEPXYIIKHM M CPEIUHHBIX CETMEHTOB BCEX CTEHOK
JIEBOTO KellyJlouka Ha (OoHE TUIepKHuHe3a OazanbHbIX oTAenoB. KoHdurypauus neBoro xemynodxa
COOTBETCTBOBAJa KJIACCHUECKOW (hopMe «IIepeBEpPHYTOTO TOpIIKa», XapaKTepHOH Ui CHUHApOMaA
Takomy6o. B 3ToT mepuo orMeuanoch nanpHelee CHuxeHue ¢ppakuun Beiopoca 10 26%.

C penpro yTOYHEHMs NPUYMHBI PA3BUBLIETOCS OCTPOTO KOPOHAPHOIO CHUHApPOMA MALUEHTY
BBITIOJIHEHA 3KCTpeHHas KopoHaporpadus. KoponapHoe kpoBooOpaiieHue umeno npasblid Tum. CTBOI
JeBOM KOpOHApHOW apTepuu ObUI MPOXOAUM, ©Oe3 TPpU3HAKOB CTeHo3upoBaHus. [lepemHsis
MEXOKETYIOUKOBask BETBb COJIEprKaia MBIIIEYHBI MOCTHK B CPEJAHEW TPETH CO CTEHO3UPOBAHUEM [0
40% u coxpanéHHbIM KpoBoTOKOM TIMI-3. Orubatommas aprepust Oblna 6e3 ocodeHHocteil. B cpenneit
TPETH MPaBOM KOPOHApPHOW apTepuH Ompenessuics creHo3 okojo 50% mpu coxpaHEHHOM KpPOBOTOKE
TIMI-3. 'eMoinHaMHUYECKH 3HAUMMOTO OPaKEHHsI KOPOHAPHOTO PYCIIa BBISBICHO HE OBLIO.

[lonydyeHHble NaHHBIE HE TMO3BOJSUIM OOBSACHUTH BbIPAKEHHBIE HAPYIICHHS] COKpPATHUTEIbHOM
GyHKIMKM MHOKapJa HalIW4hMeM OOCTPYKTHBHOTO KOPOHApHOro arepockiepo3a. C yd4éToMm pa3BUTHA
3a00JieBaHUs TOCNE TKENON CTPECCOBOM peaklMM, XapaKTepHOM 3XxokapAuorpaduueckoil KapTHHBI,
MOBBILIEHUS YPOBHS TPOIIOHMHA M OTCYTCTBHUS 3HAUYMMBIX CTEHO30B KOPOHApHBIX apTEpUil COCTOSTHUE
obu10 pactieneHo kak MINOCA, o00ycioBieHHBIH CHHAPOMOM TakoIry0o.

B nocnenyronme nHu HabaroAanach MOJOXKHUTENbHAS KIMHUKO-UHCTPYMEHTAJIbHAS AMHAMUKA.
VYxe c¢ 09.11.2024 r. ormedanach HOpManmm3amusi cermMeHTa ST Ha JIIEKTPOKAPAUOTPAMME C
nocneAyomuM  GopMupoBaHueM oTpunarensHeix  3yomoB T. Ha OKIT or 11.11.2024 .
3apErUCTPUPOBAHO BOCCTAHOBJIEHUE YaCTOTHI CEPAEUYHBIX COKpPAIIEHHA 10 82 yAapoB B MUHYTY H
orcyrcTBHe aneBanuu cermeHTa ST. Ilpu uccnemoBanuu ot 12.11.2024 r. coxpaHsiMCh NpPU3HAKU
HapyLICHUs PENospU3alii B IEpEAHENIEPEropoA0YHON 00IaCcTH, BEPXYIIKE U MepeIHeO0KOBOM CTEHKE
JIEBOTO JKeny[o4yka ¢ oTpuuarenbHbiMu 3youamu T B otBenmenmsix I, I, aVL u V2-V6, a takxke
ymmHeHneM uHTepBaia QT.
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[To manabIM 3x0Kapaumorpaduu oT 11.11.2024 r. 30HBI THIIOKWHE3WHW COXPAHSIIUCH, OJHAKO
O0TMEYAJIOCh BOCCTAaHOBIIEHHUE COKpPATUTENbHOW (DyHKIMK MuOKapaa. Ppakiusi BBIOpOca yBEIHUMIIACH
1m0 44-48%. CorjmacHO IaHHBIM TIOCIICAYIOIIETO JAWHAMUYEecCKoro HaoOmoaeHus, k 13.11.2024 r.
nokaszarenb JIOCTUT 54%, YTO CBHUAETEIILCTBOBAJIO O OBICTPOM OOpPAaTHOM pa3BUTHU AUCHYHKIMU
MHOKap/a.

JlomoyiHUTENbHOE O0OCTEIOBAaHUE BBISIBUWIO TPOMOO3 CYpallbHOHW BEHBI JIGBOH TOJCHH C
MpU3HAKaMUd BEHO3HOTO cliajpka. B OMOXMMHUYECKHMX aHalu3ax KPOBH OTMEYalINCh TPAH3UTOPHOE
noBbIeHue ypoBHS C-peaktuBHOro O6enka 10 131 mr/n, ymepeHHbIe H3MEHEHUS TIoKa3areneld (yHKIUn
MEYeHU M TUIEPIIUKEMHUs CTPECCOBOro xapakTepa. [lanueHT moiyyan MHTEHCHUBHYIO TEPAIUIO IIOKA,
pECTIPATOPHYIO MOICPKKY, AHTUKOATYJISTHTHYIO TEPAInIo, 3-aApeHO0T0KATOPHI U JICYCHHUE CepIeTHON
HegocraToyHoctu. [locie crabunu3anuu coOCTOsIHUS PEKOMEHI0OBaH MEpexo/l Ha pUBapoKcabaH CPOKOM
Ha TPHU MECSIA B CBS3U C BBISIBJICHHBIM BEHO3HBIM TPOMOO30M.

Taxum 06pazom, npeacraBIeHHOE HAOIIOACHHUE IEMOHCTPUPYET pa3BUTHE cuHpoMa Takoiyoo
C KJIMHUYECKON KapTHHON MH(papKTa MHOKapaa ¢ moabéMoM cermeHTa ST mocie aHauIaKTHIECKOTO
moka. OTCyTCTBHE TeMOJMHAMHYECKH 3HAYMMOTO TMOPaKEHUs KOPOHAPHBIX apTepuil, XapaKTepHbIE
W3MEHEHHUS 3XOKapauorpauueckoil KapTUHBI B OBICTPOEC BOCCTAHOBJIICHHE COKPATHTEIHLHON ()YHKITUU
Muokapnaa no3ponuiau noarBepauth auarHo3 MINOCA, o0yclioBiIeHHOTO cTpecc-UHIYyLUPOBAHHON
KapJAMOMHUOTIATUEH.

Conocmasnenue KIUHUYeCKo20 HabI00eHUs C COBPEMEHHbIMU TUMEPAMYPHbIMU OAHHbLMU

[IpencraBnenHoe HaOMIOJEHUE COOTBETCTBYET COBPEMEHHBIM IMPEACTABICHUSIM O CHHJIPOME
Takomy60o kak o 3a00JieBaHUU C HMIMPOKUM CIEKTPOM MPOBOIUPYIOMUX (AKTOPOB U BapHaOeIbHbIM
KIIMHUYECKUM TedeHrneM. Eciii nmepBoHauanbHO 3a00JICBaHHE PACCMATPUBAIIOCHh TIPEUMYIIECTBEHHO KaK
CIIEICTBHE AMOLIMOHAIBHOTO CTpecca, TO B HACTofAllee Bpems BcE Ooibliiee BHUMAHHUE YIENsIeTCs
(U3HYECKUM TPUTTEpaM, aCCOIMUPOBAHHBIM C 00Jiee TSHKEIBIM TEUYCHHEM W BBICOKHMM PUCKOM PaHHUX
ocnoxkHenuit [8]. K unciny mogoOGHBIX COCTOSHUN OTHOCATCSI XUPYPTrUY€CKUEe BMEIIATEhCTBA, TAKEbIE
WH(EKIMOHHBIE 3a00JeBaHMs, TpPaBMbI, HEBPOJOTHYECKHE KaTacTpo(dbl U pa3iHYHble BapHAHTHI
KPUTHYECKUX COCTOSIHUM.

PasButne cunapoma Takoimybo mocie aHaUIAKTUYECKOTO IIOKA OMUCHIBAETCS 3HAYUTEIHHO
pexe 1O CpPaBHEHHUIO C JpPYruMu (PU3UYECKHMMH CTPECCOBBIMU BO3JCHCTBUAMH. TeM He MeHee
OMyONMKOBaHHBIE HAOIIOJCHUS AEMOHCTPUPYIOT CXOAHbBIE KIMHUYECKHE 3aKOHOMEPHOCTU: BHE3AITHOE
YXYIIIEHUE COCTOSIHMSI, TOSBJICHHE DJIEKTpOKapAuorpaduyecKux MPU3HAKOB OCTPOTro HH(papkTa
MHUOKap/ia, TMOBBIIMIEHHE YPOBHA KapAHOCHEIU(PUIECKHX MapKepOB TMOBPESKICHUS MHOKapiaa |
OTCYTCTBHUE T€MOJAMHAMUYECKUA 3HAYMMOTO TOPAXKEHUsI KOPOHAPHBIX apTepUid MPU aHTHOTpadUIECKOM
uccnenoBanuu [8,9]. B mpencraBieHHOM cllydyae aHaJOTHYHAs TOCIEAOBATEIbHOCTh COOBITUI
Ha0IrOamach TMOCJE pPa3BUTHS TOKENON aHarIaKTHYECKOW peakuuu Ha (GOHE TMOATOTOBKH K
ONEepaTUBHOMY BMEIIATEILCTBY.

OcoObIii MHTEpeC TpeACTaBIsAeT COoYeTaHHe KIMHWYecKoW KapTuHbel STEMI u orcyrcrBus
OOCTPYKTHBHOTO MOpa)KeHUsI KopoHapHoro pycna. [Io TaHHBIM COBPEMEHHBIX MCCIEIOBAHHM, CHHIPOM
Takomybo ocraércs omHoit w3 Hamboinee uacteix mpuunH MINOCA u Tpebyer 00s3aTebHOTO
pPacCMOTpPEHHsI y TAalMEHTOB C MPU3HAKAMH OCTPOTrO KOPOHAPHOIO CHHApPOMA IPU OTCYTCTBUH
aHruorpaduyeckux MpU3HAKOB KOPOHAPHON OKKIIO3UU [9]. B mogoOHBIX CUTYyalMaX pelIalolyo poJib
NpUOOpPETAIOT  Pe3yNbTaThl  BU3YAIM3HPYIOIIUX  METOJIOB  HWCCIENOBAHMS, TMPEKIE  BCETO
aXoKapauorpaduu, Mo3BOJSIONMICH BBISIBUTh XapaKTEPHBIC 30HBI HAPYIICHHS JIOKATbHONH COKPAaTUMOCTH
MHUOKap/a.

OTaenpbHOTO BHUMAHUS 3aCTy)KUBAET JUHAMUKA COKPATUTEIHHOU (DYHKIIMH JIEBOTO JKETyI0YKa.
Hns cungpoma Takoiy6o XapakTepHO OBICTpOE M HEPENKO TMOJIHOE BOCCTAaHOBJICHHE (YHKIIUU
MHUOKap/ia Iocjie YCTpaHEHHUs JeHCTBUs cTpeccoBoro (akrtopa. B paccmarpuBaeMoMm HaOIIOEHUU
cHIbKeHue (pakuuum BbIOpoca 10 26-36% B OCTpOM TEpUOAEC CMEHUIOCH €€ TMOCTEIIEHHBIM
yBenudeHueM 10 44-48%, a 3arem a0 54% B TedeHwe rocnutamuzanuu. [lomoOHas nuHaAMEKa
COOTBETCTBYET THUNUYHOMY TEUYEHHIO 3a00JeBaHUS M paccMaTpuUBaeTCs Kak OJUH M3 Hamboiee
XapaKTEPHBIX MPU3HAKOB CTPECC-UHIYIIMPOBAHHOM Kapauomuonatud [10].

164



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

[IpencraBneHHBIA CclTydail MOATBEPKAAET HEOOXOIUMOCTh BKIIIOUCHHS CHHApoMa Takoiyoo B
anroput™ U GepeHNaTbHON TUArHOCTUKYA Yy TMAIMeHTOB C KIMHWYECKOW KapTHUHOM WH(apKTa
MHUOKap/ia Tocje TKENBIX CUCTEeMHBIX peakiuil. CBOeBpeMEHHOE BBINOJIHEHHE KOpoHaporpadhuu u
sXOKapauorpaduu mo3BossieT n30exarb JMArHOCTHYECKUX OIIUOOK, YTOYHUTh MEXaHU3M MOBPEKICHUS
MHUOKap/ia ¥ BBIOpAaTh ONTHUMAJIbHYIO TAKTUKY BEJICHUS MAI[UEHTA.

OTnenpHOr0 BHUMaHUS 3aCily>KMUBAalOT BOIIPOCHI MOCIIEAYIOLIEr0 HA0JII0I€HUS TALIUEHTOB I10CJIE
nepenecéHHoro cunapoma Takoiy6o. HecMoTpst Ha GaronpusiTHBIN MPOrHO3 U 0OpAaTUMBINA XapakTep
MHUOKapAUATbHON AUCHYHKIMU y OONBIIMHCTBA OOJIBHBIX, COBPEMEHHBIC JaHHbIE CBUICTEIHCTBYIOT O
HE0OXOIMMOCTH TMHAMUYECKOI'0 KOHTPOJISL 10 TIOJTHOTO BOCCTAHOBIICHUS (DYHKIIMH JIEBOTO KEITYA0UKA.
KontponbHast snexTpokapauorpadust u dxXxokapauorpadusi MO3BOJISMIOT OLEHUTh PETpecc HapyLUIeHUH
penoaspu3aii, BOCCTAHOBJICHUE COKPATUTENbHOM (YHKIIMUM MHOKAapAa U CBOEBPEMEHHO BBISIBUTH
BO3MOJKHBIE OCJIO)KHEHHMS, BKJIIOYAs BHYTPHIIOJIOCTHOE TpoMOOOOpa3oBaHHE M MPOTPECCHPOBAHHE
cepaeuHol HemoctatouHoctu [1,5,10]. Ilo maHHBIM COBpPEMEHHBIX MCCIEAOBaHUM, MOBTOPHOE
IXOKapAHOTrpahUIECKOE UCCIICTIOBAHUE IIETIECO00PA3HO BIMONHITH uepe3 4—12 Helnenb mocie BEITUCKH,
MOCKOJIbKY UMEHHO B 3TOT MEPHOJ] Y OOIBIIMHCTBA NAIIIEHTOB OTMEUYAETCsl HOpMallM3alus roKazaresei
¢dpaxun BeiOpoca [10].

Oocyxnenne. IlpencraBieHHoe HaONIOJCHME WUIIOCTPUPYET OAHY M3 HauOoJyiee CIO0XKHBIX
JUarHOCTHUYECKUX CUTyallud B KJIMHUYECKON KapAMOJIOIMM, KOTJa KJIMHUYECKass KapTHHA OCTPOro
uH(papkTta MUOKapaa QOpMHUpPYETCsl HpU OTCYTCTBHM T€MOJAMHAMHUYECKH 3HAUYMMOTO MOPAXKEHUS
KOPOHApHOIo pycia. Y HalieHTa Mocie pa3BUTHs aHaQHIAaKTUYECKOTO I0Ka ObUIM 3apEerUCTPUPOBAHBI
aneBanus cermMeHta ST B HEepeqHUX TPYAHBIX OTBEACHHUAX, IMOBBIINIEHHE YPOBHS TpomoHWHa | u
BBIPQ)KEHHOE CHW)KEHUE COKPATHTENbHON (YHKIMHU JIEBOTO KEIyJO4Ka, YTO HAa HAa4YaJbHOM JTare
MOJIHOCTBhIO COOTBETCTBOBAJIO AMArHO3Y MH(ApPKTa MHOKapAa ¢ moabEéMoM cermeHTa ST. BoimonnenHas
KopoHaporpadusi He BBISBWIA TMOPAXKEHUS KOPOHAPHBIX apTEPHil, CHOCOOHOTO OOBSCHUTH O0BEM
BBISIBJICHHBIX ~HapyIICHWI, YTO MOTpeOOBajio MepecMOTpa NEePBOHAYATBHOM IUATHOCTHYECKOMN
KOHIIETILIMY U IPOBEIeHUs lasibHelero auddepeHuaibsHoro NouckKa.

B mocnemnue ronael cuHapom Takory6o BcE uame paccMarpuBaetcs B ctpykrype MINOCA
HapsAgy C MHOKAapAMTOM, KOPOHApHBIM Ba30CHasMOM M MHUKpococyaucTod auchynkmuein [1,5].
HecmoTpst Ha CXOJACTBO KJIMHUYECKHUX MPOSBICHUM C OCTPHIM KOPOHAPHBIM CHHAPOMOM, MEXaHU3MBbI
MOBPEXJCHUST MHUOKapja Mpu cuHIpoMe Takoiy0o NMPUHLIMIHAIBHO OTJIMYAIOTCS OT KJIACCHYECKOTO
aTepoTpoMOOTHUECKOro MH(papkTa MUoKapaa. Beaymiast posib OTBOIUTCS HEHPOryMOpaIbHOMY OTBETY
Ha CTPEcCCOBOE BO3/EHCTBUE, CONPOBOXAAIOLIEMYCSI MAacCUBHBIM BBIOPOCOM  KaTE€XOJAMHHOB,
HapylLIeHUEM MUKPOLMPKYJIALNU U TPAaH3UTOPHOH nuchyHKIMEeN KkaparnoMuouuTos [1,7].

B paccmarpuBaeMoMm ciiyyae pa3BUTHE KapAMaIbHOIO COOBITHS MPOU3O0LLIO HEHNOCPEICTBEHHO
nocie TsHKENo aHaduiIakTUYecko peakuuu. AHaAQUIAKTUYECKUN IIOK COMPOBOXKIAJICS BBIPaKEHHOM
TMIIOTEH3MEH, JBIXaTeIbHOW HEJOCTAaTOYHOCTBIO M HEOOXOJUMOCTBIO MPOBEIEHUS PEeaHUMAallMOHHBIX
MeponpusTuil. [logo6Hoe coueranue ¢GakTopoB CHOCOOHO (HOPMHPOBATH BBIPAXKEHHBIN CHCTEMHBIN
CTPECCOBBII OTBET OpraHM3Ma. B nurepaType omnmcaHbl OTACIBHBIE CIydaud DPa3BUTUS CHUHApPOMA
Takory6o mocne aHa(uIaKCHM, OJHAKO MOJOOHBIM MeXaHH3M OCTa&TCSl CPABHUTENBHO PEIKUM IO
CPaBHEHHMIO C APYTUMH (PU3MUECKUMH CTPECCOBBIMU Bo3aencTBUsAMH [2,8]. Hannuue yérkoit BpeMeHHON
CBSI3M MEXAY pa3BUTHEM aHa(UIAKTUYECKOTO IIOKAa U MOCIEAYIOUIMM BO3HUKHOBEHHEM KapIUallbHbBIX
HapyLIEHUH 1MO3BOJIIET pacCMaTPUBATh JAHHOE COCTOSIHUE KaKk Hanbosiee BEpOsATHBIN MyCKOBOH (pakTop
3a00JieBaHUs y JAaHHOTO IMallMeHTa.

OtnenbHOro aHanusa TpedyeT sXxokapauorpaduueckas KapTUHA. BbIABICHHbIE 30HBI aKMHE3UU
BEPXYIICYHBIX U CPEIMHHBIX CETMEHTOB JIEBOTO KEIYyJAO04YKa B COUETAHUM C TMIEPKUHE30M 0a3zajbHBIX
OT/IEJIOB COOTBETCTBOBAIM KJIACCHUECKOMY BapuaHTy cCHUHJApoMa Takoiy0o, KOTOphI Hambosee 4acTo
BCTpevaeTcsi B KiIMHWYecKoM mpaktuke [1]. CyiecTBeHHOe CHIDKEHHE (pakiid BBIOpOCA B OCTPOM
NepuoJie OTPaXaJo TSHKECTh PA3BHUBILEHCS MHUOKapAMAIbHON TUCHYHKIUH, OJHAKO TMOCIEIyIoIIee
OBICTPOE BOCCTAHOBJIEHHWE COKPATUTEJIBHON CIOCOOHOCTH MHOKapia COOTBETCTBOBAIO XapaKTEPHOMY
111 3a00seBanHust oopatumMomy TeueHuro [10].

Nutepec nmpeacrasnser u npoduiib manueHTa. B O0IBITMHCTBE PErHCTPOB CHHIAPOM Takoiry0o
3HAUUTENIBHO Yallle AMArHOCTUPYETCS Y KEHIUMH I[IOCTMEHONay3aJlbHOTro Bo3pacta [1,6]. V mykuuH
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3a00/ieBaHHE BCTpEYAeTCS pEXe, OJHAKO HEpPEAKO pPa3BUBAaeTCS Ha (OHE TSHKEIBIX COMATHUECKUX

COCTOSIHMI U COIPOBOXKAaeTcsi Ooyiee BBICOKOH YacTOTOM ociiokHeHuid [6,8]. B mpemcraBneHHOM

HaOIo/1IeHnH 3a00JIeBaHNE BOSHUKIIO Y MY>KUYUHBI Ha ()OHE KPUTHUECKOT'O COCTOSIHHUSA, YTO COIJIACyeTCs

C OonyOITMKOBAaHHBIMU JAHHBIMU O MIPeo0IajaHiy (PU3NIECCKUX TPUTTEPOB B TAHHOU IPYIIIIE MAIIMEHTOB.

Hapsiny ¢ kapauanbHbIME HapyHICHUSIMH Y TallMeHTa ObUT BBISBJICH TPOMOO3 CypajbHOU BEHBI.
BeposiTHO, ero pasBuTHE HOCWJIO MHOTO(AKTOPHBIA XapakTep M MOIJIO OBITh CBS3aHO Kak C
BBIPOKCHHOW CHUCTEMHOM BOCIHAJIUTEIBHOW pPEAaKIMel, TaK U C BBIHYKICHHOW HMMMOOWIIM3aIHMEH B
ocTpoM mepuozae 3aboneBaHus. HecMoTps Ha OTCyTcTBUE MpsSIMON CBsI3M ¢ CHHIpoMoM Takoiry6o,
JAHHOE OCJIOKHEHHUE JIOMOJIHUTENIBHO OTPaXaeT TSAKECTh COCTOSHHSA NAlUeHTa B IIEpBbIE JIHU
rOCHUTAIU3AIIH.

C mpakTUyeckol TOYKHM 3peHHUsl JaHHBIA ciydail moquépKkuBaeT HEOOXOIMMOCTh COXpPaHEHUs
HACTOPO’KEHHOCTH B OTHOLICHUHU CHHApOoMa Takoiy0o y MalleHToB ¢ KIuHHYeckoi kaptuHoi STEMI
U OTCYTCTBHEM OOCTPYKTHBHOI'O MOpa)KC€HHsI KOpPOHApHBIX apTepuil. KomriekcHas olieHKa JaHHBIX
aNeKTpoKapauorpaduu, dXokapauorpadun M KopoHaporpaduu TO3BOJIWIA YCTAHOBUTH IMPABUIBHBIN
JMarHo3 U u30eaTh OMKUOOYHOM TPAKTOBKH BBISIBICHHBIX U3MEHEHUN KaK MPOSIBICHUS KIACCUYECKOTO
nH(papKTa MHOKap/a.

C mpakTH4ecKOW TOYKM 3pEHHUs MalMeHTaM I[Ioclie MEepeHecEHHOro cuHApoMa Takoiry0o
peKoMeHayeTcsl HAaONIoACHUE KapJuojora B TEUYEHHWE KaK MHMHMMYM HECKOJIBKMX MECSLEB IOcCie
BBIMUCKM C TMPOBEIECHUEM KOHTPOJBHOM dNeKTpokapauorpaduu u  dXokapauorpaduu s
MOJITBEPKICHUS MTOJTHOTO BOccTaHOBIeHHs (yHKImH muokapaa [1,10]. TIpu Bbepa)keHHOM CHUXEHHUU
bpakuu BBIOpOCA JIEBOTO JKENYAOYKa B OCTPOM IEpHOJIe OIpaBAaHO MPOAODKEHUE Tepanuu [3-
azpeHoOJOKaTOpaMu M IpenapaTaMH, [PUMEHSEMbIMA IPU CEPACUYHON HEIOCTATOYHOCTH, [0
HOpMaJM3aluu IoKa3areneil cokparurensHoil ¢yHkiuu [1,5]. [Ipu Hammuuu TpomMOOAIMOOIHUECKUX
OCJIO)KHEHUN aHTUKOATYJISHTHAs Tepamnusi JOHKHA MPOBOJUTHCS B COOTBETCTBUM C JICUCTBYIOIIUMU
pPEKOMEHAlMAMUA C TOCTEAYIONIeH IepeoleHKON pHcka TpomMOooOpa3oBaHHs MpPU KOHTPOJIBHOM
obcnenoBanuu [5,10].

3AKVIFOYEHUE

Cungpom Taxomybo cmocobeH pa3BUBaThCS MOJ Mackoi WH(papKTa MHOKapAa ¢ MOABEMOM
cerMeHTa ST W CONMPOBOXKIATHCSA 3HAYMTEIHHBIM TIOBBIIICHHEM YPOBHS KapauocCmenuuIecKux
OMOMapKepOB, BBIPAXKEHHBIM CHIKEHUEM COKPATUTENThHOW (DYHKIIMU MHOKapAa U Pa3BUTHEM OCTPOM
cepleuHoll HenoctaroyHocTH. [IpencraBineHHoe HaOIIOJEHHE NEMOHCTPUPYET pa3BUTHE CHUHApOMA
Takomy6o mocie aHadUIAKTUYECKOTO IIIOKA, BO3HHUKIIETO BO BpeMsl MOATOTOBKH K IJIAHOBOMY
OTIEPaTUBHOMY BMeENIATEIbCTBY. OTCYTCTBHE T€MOJMHAMUYECKH 3HAYMMOTO MOPAXEHHUS KOPOHAPHBIX
apTepuil TO JaHHBIM KOpOHaporpauu B COYETAaHWU C XapaKTEPHBIMHU 3XOKapauOrpapuuecKUMU
W3MEHEHUSAMH TI03BOJIMJIO YCTAHOBHUTH TMPABWIBHBINA JMArHO3 M HMCKIIOYUTH KJIACCUYECKUU WH(MAPKT
MHUOKap/a.

boicTpoe BOCCTaHOBIIEHHWE COKpPAaTUTENBbHONM (QYHKIMHU JIEBOTO JKEIyAO4YKa B JMHAMHUKE
MOATBEPANIIO OOpATUMBIA XapaKTep MOpaKEHUS MHOKapAa U COOTBETCTBOBAJIO TUIUYHOMY TECUEHHIO
CTpPECC-MHIYLIMPOBAHHON  KapauoMuonaTuu. JIaHHBI  KIMHUYECKUMH  cliydall  MOJYEPKUBAET
HE0OXOMMOCTh BKIIOUCHHS cuHApoMma Takoiy6o B muddepeHnanbHO-IUarHOCTHUECKUN Pl Y
MAIMEeHTOB ¢ KiInHWYeckoi kaptuHOW STEMI mocnme TsKEMbIX CHCTEMHBIX peakiuid U KPUTHIECKUX
COCTOSIHHM, 0COOEHHO MPH OTCYTCTBUU AHTUOTPAPUUECKUX MPU3HAKOB KOPOHAPHOU OKKITFO3HH.
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Abstract. Obstructive sleep apnea syndrome (OSAS) is increasingly recognized as an important
medical condition during pregnancy and has been associated with a wide range of adverse maternal and
perinatal outcomes. Physiological and anatomical changes that occur throughout gestation, including
weight gain, upper airway edema, hormonal influences, and alterations in respiratory mechanics, may
contribute to the development or worsening of sleep-disordered breathing. Emerging evidence indicates
that pregnant women with obstructive sleep apnea are at increased risk of gestational hypertension,
preeclampsia, gestational diabetes mellitus, cesarean delivery, and other pregnancy-related
complications. In addition, intermittent hypoxia, oxidative stress, systemic inflammation, and
endothelial dysfunction associated with obstructive sleep apnea may adversely affect placental function
and fetal development.

This review summarizes current evidence regarding the impact of obstructive sleep apnea
syndrome on maternal and perinatal outcomes. Particular attention is given to epidemiology,
pathophysiological mechanisms, risk factors, diagnostic approaches, and the association between sleep-
disordered breathing and major obstetric complications. Contemporary studies suggest that timely
recognition and appropriate management of obstructive sleep apnea during pregnancy may contribute to
improved maternal health, optimization of fetal growth and development, and reduction of adverse
pregnancy outcomes. Increasing awareness of this condition is essential for the development of effective
screening and multidisciplinary care strategies in high-risk pregnant populations.

Keywords: obstructive sleep apnea syndrome, pregnancy, sleep-disordered breathing,
preeclampsia, gestational diabetes mellitus, maternal outcomes, perinatal outcomes, fetal growth.

Introduction

Obstructive sleep apnea syndrome (OSAS) is increasingly recognized as an important
contributor to maternal morbidity during pregnancy. Physiological adaptations accompanying gestation,
including progressive weight gain, fluid retention, upper airway edema, and alterations in respiratory
mechanics, may predispose susceptible women to the development or worsening of sleep-disordered
breathing. Although obstructive sleep apnea was historically considered uncommon in reproductive-age
women, recent studies indicate that its prevalence rises substantially during pregnancy, particularly
among women with obesity, advanced maternal age, chronic hypertension, and pre-existing metabolic
disorders. Growing awareness of maternal sleep health has led to increased recognition of OSAS as a
clinically relevant condition with implications extending beyond nocturnal respiratory symptoms [1,2].

The significance of obstructive sleep apnea during pregnancy lies in its association with a broad
spectrum of adverse obstetric outcomes. Recurrent episodes of upper airway obstruction result in
intermittent hypoxia, sleep fragmentation, sympathetic nervous system activation, oxidative stress, and
systemic inflammation. These pathophysiological disturbances may contribute to endothelial
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dysfunction and impaired placental perfusion, creating conditions favorable for the development of
pregnancy complications. Contemporary evidence has linked maternal OSAS with increased risks of
gestational hypertension, preeclampsia, gestational diabetes mellitus, cesarean delivery, and prolonged
hospitalization, highlighting the potential impact of sleep-disordered breathing on maternal health [3,4].

The cardiovascular consequences of obstructive sleep apnea represent a particularly important
aspect of its clinical significance. Repeated hypoxia-reoxygenation cycles promote persistent
sympathetic activation, elevations in blood pressure, vascular inflammation, and abnormalities of
endothelial function. During pregnancy, these mechanisms may exacerbate physiological cardiovascular
stress and contribute to the development of hypertensive disorders. Several studies have demonstrated a
strong association between maternal OSAS and preeclampsia, suggesting that sleep-disordered
breathing may participate in pathways leading to placental dysfunction and cardiovascular
maladaptation. These findings have generated increasing interest in the interaction between sleep
disorders and cardiovascular health during pregnancy [5,6].

The effects of obstructive sleep apnea are not limited to the mother and may also influence fetal
growth and neonatal outcomes. Maternal hypoxemia, impaired placental circulation, and systemic
inflammation have been associated with fetal growth restriction, preterm birth, low birth weight,
neonatal intensive care admission, and other adverse perinatal outcomes. Advances in sleep medicine
and obstetric care have improved understanding of these relationships; however, screening and diagnosis
remain challenging because symptoms such as fatigue, daytime sleepiness, and disrupted sleep are often
attributed to normal pregnancy-related changes. Therefore, a comprehensive evaluation of current
evidence regarding the impact of obstructive sleep apnea syndrome on maternal and perinatal outcomes
is essential for improving risk assessment, early diagnosis, and multidisciplinary management strategies
in high-risk pregnant populations [7,8].

Materials and Methods

A systematic review of the literature was conducted to evaluate the impact of obstructive sleep
apnea syndrome on maternal and perinatal outcomes during pregnancy. Relevant studies were identified
through searches of PubMed/MEDLINE, Scopus, Web of Science, and the Cochrane Library.
Publications published between 2020 and 2026 were considered for inclusion, with priority given to
systematic reviews, meta-analyses, clinical practice guidelines, prospective cohort studies, case-control
studies, and large observational investigations addressing sleep-disordered breathing in pregnant
populations.

The review focused on the epidemiology of obstructive sleep apnea during pregnancy, associated
risk factors, pathophysiological mechanisms, diagnostic approaches, maternal cardiovascular and
metabolic complications, placental dysfunction, and perinatal outcomes. Studies evaluating the effects
of therapeutic interventions, including continuous positive airway pressure therapy, were also analyzed.
Case reports, conference abstracts, duplicate publications, and studies lacking sufficient methodological
quality were excluded. Following screening and eligibility assessment, 21 publications were selected for
qualitative synthesis and included in the final analysis.

Results

The reviewed literature demonstrates that obstructive sleep apnea syndrome is considerably more
common during pregnancy than previously recognized. Reported prevalence varies depending on
diagnostic criteria, gestational age, and population characteristics, ranging from approximately 3—8% in
the general obstetric population to more than 20-30% among women with obesity, chronic
hypertension, or other metabolic risk factors. Several prospective studies have shown that the frequency
and severity of sleep-disordered breathing increase as pregnancy progresses, with the highest rates
observed during the third trimester. Weight gain, upper airway narrowing, fluid retention, and changes in
respiratory physiology contribute to progressive airway collapsibility and worsening nocturnal
respiratory disturbances [9].
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A consistent finding across contemporary studies is the strong association between obstructive
sleep apnea and hypertensive disorders of pregnancy. Meta-analyses have reported significantly
increased risks of gestational hypertension and preeclampsia among pregnant women with diagnosed
sleep apnea. The pathophysiological mechanisms underlying this relationship include intermittent
hypoxia, sympathetic nervous system activation, oxidative stress, endothelial dysfunction, and impaired
vascular adaptation to pregnancy. Several cohort studies demonstrated that women with moderate-to-
severe obstructive sleep apnea had substantially higher rates of preeclampsia compared with pregnant
women without sleep-disordered breathing, even after adjustment for obesity and other confounding
variables [10,11].

The cardiovascular effects of obstructive sleep apnea during pregnancy extend beyond
hypertensive complications. Recurrent nocturnal hypoxemia contributes to persistent sympathetic
activation, increased arterial stiffness, systemic inflammation, and alterations in cardiac function.
Studies utilizing echocardiography and vascular assessment techniques have identified evidence of
impaired endothelial function, elevated blood pressure variability, and subclinical cardiac remodeling
among pregnant women with sleep apnea. These abnormalities may exacerbate the cardiovascular
burden of pregnancy and increase the likelihood of adverse maternal outcomes, particularly in women
with pre-existing cardiovascular risk factors [11,12].

Growing evidence also supports a significant association between obstructive sleep apnea and
gestational diabetes mellitus. Repeated episodes of intermittent hypoxia appear to impair glucose
metabolism through mechanisms involving insulin resistance, inflammatory activation, and
neuroendocrine dysregulation. Several large observational studies reported a two- to three-fold increase
in the risk of gestational diabetes among women with sleep-disordered breathing. Furthermore,
increasing severity of obstructive sleep apnea has been correlated with worsening glycemic control,
suggesting a dose-dependent relationship between nocturnal respiratory dysfunction and metabolic
disturbances during pregnancy [13].

Maternal sleep apnea has also been linked to increased rates of operative delivery and obstetric
complications. Contemporary studies consistently demonstrate higher frequencies of cesarean section,
labor induction, prolonged hospitalization, and intensive maternal monitoring among affected patients.
In addition, women with obstructive sleep apnea are more likely to develop severe maternal morbidity,
including cardiopulmonary complications and postpartum hypertensive events. These findings indicate
that sleep-disordered breathing may influence multiple aspects of pregnancy management and resource
utilization within obstetric care systems [14].

The effects of obstructive sleep apnea on placental function have become an important focus of
recent research. Histopathological investigations and biomarker studies suggest that chronic intermittent
hypoxia may impair placental vascular development and contribute to placental dysfunction. Alterations
in angiogenic factors, increased oxidative stress, inflammatory activation, and endothelial injury have
been observed in pregnancies complicated by maternal sleep apnea. These mechanisms provide a
biologically plausible explanation for the association between sleep-disordered breathing and adverse
fetal outcomes [15,16].

Several studies have reported significant associations between maternal obstructive sleep apnea
and fetal growth abnormalities. Pregnancies complicated by sleep-disordered breathing demonstrate
increased risks of fetal growth restriction, small-for-gestational-age infants, and impaired fetal growth
trajectories. Chronic maternal hypoxemia and reduced placental oxygen delivery are considered key
mechanisms contributing to these outcomes. Although some studies have reported conflicting findings,
the overall evidence suggests that untreated maternal sleep apnea may adversely affect intrauterine
development and fetal well-being [16,17].

Preterm birth represents another clinically important perinatal outcome associated with maternal
obstructive sleep apnea. Large cohort studies and systematic reviews have identified higher rates of
spontaneous and medically indicated preterm delivery among affected women. Increased risks of
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neonatal intensive care unit admission, low birth weight, respiratory complications, and neonatal
morbidity have also been documented. The likelihood of adverse neonatal outcomes appears to increase
with the severity of maternal sleep-disordered breathing, further supporting a causal relationship
between maternal respiratory dysfunction and compromised perinatal health [18,19].

Recent investigations have evaluated the potential benefits of continuous positive airway
pressure (CPAP) therapy during pregnancy. Although available evidence remains limited, several studies
have demonstrated improvements in nocturnal oxygenation, blood pressure control, endothelial
function, and maternal cardiovascular parameters following treatment. Preliminary data also suggest
potential reductions in hypertensive complications and improvements in fetal growth among selected
high-risk patients. Current clinical recommendations emphasize early identification of women at
increased risk for obstructive sleep apnea and support multidisciplinary management involving
obstetricians, sleep medicine specialists, anesthesiologists, and neonatologists. Collectively, the
available evidence indicates that timely recognition and appropriate management of obstructive sleep
apnea may contribute to improved maternal and perinatal outcomes across a wide range of obstetric
populations [20,21].

Discussion

The findings of this review indicate that obstructive sleep apnea syndrome represents a clinically
important yet frequently underrecognized complication of pregnancy. Although symptoms such as
fatigue, fragmented sleep, and daytime somnolence are often attributed to normal physiological changes
of gestation, accumulating evidence suggests that sleep-disordered breathing may substantially influence
both maternal and fetal health. The observed increase in OSAS prevalence during pregnancy appears to
be closely related to gestational physiological adaptations, particularly among women with obesity,
metabolic disorders, and pre-existing cardiovascular risk factors. These observations support the
growing recognition of sleep apnea as a significant component of high-risk obstetric care rather than an
isolated sleep disorder [9,10].

One of the most consistent findings across contemporary studies is the association between
obstructive sleep apnea and hypertensive disorders of pregnancy. The relationship appears biologically
plausible given the well-established effects of intermittent hypoxia on sympathetic activation,
endothelial injury, oxidative stress, and vascular dysfunction. These mechanisms closely resemble those
implicated in the pathogenesis of preeclampsia and gestational hypertension. Importantly, several
investigations have demonstrated that the association persists even after adjustment for obesity,
suggesting that sleep apnea may act as an independent contributor to maternal cardiovascular
complications rather than merely reflecting the presence of shared risk factors [10,11].

The cardiovascular implications of maternal obstructive sleep apnea deserve particular attention.
Pregnancy is characterized by substantial hemodynamic adaptations, including increased cardiac output,
plasma volume expansion, and changes in vascular resistance. Recurrent nocturnal hypoxemia may
interfere with these adaptive mechanisms through persistent sympathetic stimulation and impaired
endothelial function. The resulting cardiovascular stress may contribute to blood pressure dysregulation,
vascular inflammation, and altered cardiac remodeling. These findings provide a potential explanation
for the increased incidence of hypertensive complications, cardiovascular instability, and severe
maternal morbidity observed among pregnant women with sleep-disordered breathing [11,12].

The relationship between obstructive sleep apnea and gestational diabetes mellitus further
highlights the systemic nature of this condition. Intermittent hypoxia has been shown to influence
glucose metabolism through multiple pathways, including increased insulin resistance, activation of
inflammatory mediators, and neuroendocrine alterations. The consistent association between sleep apnea
and gestational diabetes reported across large observational studies suggests that these disorders may
share common pathophysiological mechanisms linked to metabolic dysfunction. From a clinical
perspective, this overlap is particularly important because both conditions independently increase the
risk of adverse maternal and neonatal outcomes [13].
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Another important observation emerging from the reviewed literature is the potential impact of
obstructive sleep apnea on placental function. The placenta plays a central role in maintaining fetal
oxygen and nutrient supply, and disturbances in placental vascular development have been implicated in
numerous obstetric complications. Experimental and clinical studies suggest that chronic intermittent
hypoxia may promote placental oxidative stress, endothelial dysfunction, and abnormal angiogenesis.
These alterations may compromise placental efficiency and contribute to fetal growth abnormalities,
preeclampsia, and preterm birth. Although direct causal relationships remain difficult to establish, the
available evidence supports a biologically meaningful interaction between maternal respiratory
dysfunction and placental health [15,16].

The association between maternal sleep apnea and adverse perinatal outcomes is also clinically
significant. Several studies have demonstrated increased risks of fetal growth restriction, low birth
weight, preterm delivery, and neonatal intensive care admission among pregnancies complicated by
obstructive sleep apnea. While some heterogeneity exists across published data, the overall trend
suggests that chronic maternal hypoxemia may adversely affect intrauterine development. These
findings underscore the importance of considering fetal consequences when evaluating the clinical
impact of maternal sleep-disordered breathing [16—19].

Particular interest has recently focused on the role of continuous positive airway pressure therapy
during pregnancy. Although the current evidence base remains smaller than that available in non-
pregnant populations, early studies have demonstrated improvements in nocturnal oxygenation, blood
pressure regulation, endothelial function, and cardiovascular parameters. Some investigations have also
suggested favorable effects on fetal growth and placental perfusion. While larger randomized studies are
still required, these findings support the concept that at least part of the adverse physiological burden
associated with obstructive sleep apnea may be modifiable through appropriate treatment [20].

The reviewed evidence also highlights ongoing challenges related to diagnosis. Symptoms of
obstructive sleep apnea frequently overlap with common pregnancy-related complaints, resulting in
underrecognition and delayed referral for evaluation. In addition, access to polysomnography and
specialized sleep assessment may be limited in many healthcare settings. Consequently, a substantial
proportion of affected women likely remain undiagnosed throughout pregnancy. Development of
effective screening strategies and identification of high-risk populations therefore represent important
priorities for future research and clinical practice [9,20].

Overall, the available evidence supports the view that obstructive sleep apnea syndrome is not
merely a coincidental finding during pregnancy but rather a condition capable of influencing maternal
cardiovascular adaptation, metabolic regulation, placental function, and fetal development. The complex
interplay between intermittent hypoxia, endothelial dysfunction, inflammation, and cardiometabolic
disturbances provides a plausible explanation for the wide range of adverse outcomes reported in
affected women. Future investigations should focus on refining screening approaches, establishing
standardized diagnostic pathways, and determining the long-term maternal and offspring benefits of
early recognition and treatment of obstructive sleep apnea during pregnancy [20,21].

Conclusion

Obstructive sleep apnea syndrome is increasingly recognized as an important contributor to
adverse maternal and perinatal outcomes. Current evidence indicates that sleep-disordered breathing
during pregnancy is associated with a higher risk of gestational hypertension, preeclampsia, gestational
diabetes mellitus, cesarean delivery, and severe maternal morbidity. The underlying mechanisms appear
to involve intermittent hypoxia, sympathetic nervous system activation, endothelial dysfunction,
oxidative stress, systemic inflammation, and impaired placental perfusion. These pathophysiological
processes may adversely affect maternal cardiovascular adaptation to pregnancy and contribute to the
development of placental and fetal complications.

The available literature also demonstrates significant associations between maternal obstructive
sleep apnea and adverse perinatal outcomes, including fetal growth restriction, preterm birth, low birth
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weight, and increased neonatal morbidity. Early identification of women at increased risk, together with
timely diagnostic evaluation and appropriate management, may improve both maternal and neonatal
prognosis. A multidisciplinary approach involving obstetricians, sleep medicine specialists,
anesthesiologists, cardiologists, and neonatologists is essential for optimizing care in this high-risk
population. Further research is needed to refine screening strategies, evaluate the long-term impact of
therapeutic interventions, and establish evidence-based approaches for reducing the burden of
obstructive sleep apnea during pregnancy.

References:
Facco FL, Ouyang DW, Zee PC, Strohl AE, Gonzalez AB, Lim C, et al. Sleep disordered breathing in a
high-risk cohort prevalence and severity across pregnancy. Am J Perinatol. 2020;37(5):524-531.
Louis JM, Mogos MF, Salemi JL, Redline S, Salihu HM. Obstructive sleep apnea and severe maternal-
infant morbidity and mortality in the United States. Obstet Gynecol. 2020;136(6):1174-1181.
Dominguez JE, Habib AS, Krystal AD. Sleep-disordered breathing in pregnancy: epidemiology,
pathophysiology, and clinical implications. Anesth Analg. 2020;131(4):1032-1044.
Wilson DL, Walker SP, Fung AM, O'Donoghue FJ, Howard ME. Sleep-disordered breathing in
pregnancy: prevalence, complications, and management. Obstet Med. 2021;14(2):73-81.
Bourjeily G, Danilack VA, Bublitz MH, Lipkind H, Muri J, Caldwell D, et al. Obstructive sleep apnea in
pregnancy and maternal cardiovascular outcomes. Sleep Med Rev. 2021;58:101438.
Pamidi S, Pinto LM, Marc I, Benedetti A, Schwartzman K, Kimoff RJ. Maternal sleep-disordered
breathing and adverse pregnancy outcomes: updated evidence from systematic reviews and meta-
analyses. Chest. 2021;160(5):1760-1775.
Bourjeily G, Raker CA, Chalhoub M, Miller MA. Pregnancy and fetal outcomes in women with
obstructive sleep apnea. J Clin Sleep Med. 2022;18(3):789-798.
Society of Anesthesia and Sleep Medicine, Society for Obstetric Anesthesia and Perinatology.
Consensus guideline on sleep-disordered breathing in pregnancy. Anesth Analg. 2022;135(4):789-804.
Facco FL, Parker CB, Reddy UM, Silver RM, Koch MA, Louis JM, et al. Association between sleep-
disordered breathing and adverse pregnancy outcomes in nulliparous women. JAMA Netw Open.
2022;5(8):e2228038.
Li L, Wang Y, Gao X, Chen S, Zhang J. Obstructive sleep apnea and hypertensive disorders of
pregnancy: systematic review and meta-analysis. Sleep Med. 2022;92:68-76.
Kendzerska T, Povitz M, Leung RS, Boulos MI, Mclsaac DI, Murray BJ, et al. Sleep apnea and
cardiovascular complications during pregnancy: contemporary evidence. Circulation. 2023;147(12):931-
944.
Balserak BI, Stine CN, Baker FC. Cardiovascular adaptations and sleep-disordered breathing during
pregnancy. Front Cardiovasc Med. 2023;10:1182479.
Xu T, Feng Y, Li X, Zhao Y, Wang H. Association of obstructive sleep apnea with gestational diabetes
mellitus: an updated meta-analysis. Diabetes Res Clin Pract. 2023;203:110858.
Louis JM, Auckley D, Miladinovic B, Shepherd A, Mencin P, Kumar D. Maternal morbidity associated
with obstructive sleep apnea in pregnancy. Am J Obstet Gynecol. 2023;228(4):465.e1-465.¢e11.
Wilson DL, Fung AM, Walker SP, Barnes M, O'Donoghue FJ, Howard ME. Placental dysfunction and
sleep-disordered breathing in pregnancy. Placenta. 2023;134:33-40.
Chen YH, Kang JH, Lin CC, Wang IT, Keller JJ. Maternal obstructive sleep apnea and fetal growth
outcomes: a population-based study. Sleep. 2024;47(2):zsae014.
Pien GW, Schwab RJ. Sleep disorders during pregnancy and effects on fetal development. Clin Chest
Med. 2024;45(1):111-125.
Ding XX, Wu YL, Xu SJ, Zhang SF, Jia XM, Zhu RP, et al. Maternal sleep-disordered breathing and
risk of preterm birth and neonatal complications: systematic review and meta-analysis. Sleep Med Rev.
2024;74:101882.

173



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

19. Pamidi S, Marc I, Simoneau G, Kimoft RJ. Perinatal consequences of maternal obstructive sleep apnea:
current evidence and future directions. Semin Perinatol. 2024;48(2):151824.

20. Facco FL, Ouyang DW, Zee PC, Lim C, Grobman WA. Continuous positive airway pressure therapy in
pregnant women with obstructive sleep apnea: maternal and fetal outcomes. Am J Obstet Gynecol.
2025;232(3):287.e1-287.¢10.

21. Wilson DL, Howard ME, Fung AM, O'Donoghue FJ, Walker SP. Screening, diagnosis, and management
of obstructive sleep apnea in pregnancy: contemporary clinical perspectives. Lancet Respir Med.
2025;13(4):355-367.

174



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

NN-ACCUCTUPOBAHHASA CBAJEBHAA KUHEMATOTI'PA®UA: MOXET JIU
UCKYCCTBEHHBIIA UHTEJUIEKT YJIYUIIUTh CTOPUTEJLJIMHT,
HE CHU/KASA KPEATUBHOCTDB?

Yvinzoi3 Mamamog
Csaodebnwiil sudeoepghab kunemamozpaghucm, onepamop -nOCMAaHOBUJUK

AHHOTALINA

CBaneOHbIi (GWIBM — OAMH M3 CaMBIX MAacCOBBIX (DOPMATOB JOKYMEHTAIBHOTO KHHO H
OJTHOBPEMEHHO OJIMH W3 HaUMEHEEe MU3YYCHHBIX aKaJeMUYECKHU. 3a MOCIECIHUE IATh JIET HHCTPYMEHTBI
uckyccrBeHHoro uHtesiekra (MM) npouyHo BoumuiM B IMOCTHPOJAKIIH HE3aBUCHUMBIX —CTYIUI:
aBTOMaTH4yecKas TPAaHCKPUIILUS pEeud, CEeMAaHTHYECKUH IOMCK IO MaTepuaiy, pe-QpedMUHT I0A
BEPTUKAJBbHBIE (OPMATHI, PA3/EICHUE 3BYKOBBIX OPOXKEK, HMHTEPIONSAIMS KaJpOB, T'€HEPATUBHOE
pacumpenue 1uiaHa. Ilpaktnyeckoe cooO1ecTBo 00CyK/JaeT 3TH UHCTPYMEHThI B TEPMUHAX SKOHOMHHU
BpPEMEHH, HO TOYTH HE OOCYXJaeT MX BIUSHHE Ha aBTOpCTBO. Hacrosimas pabora cTaBUT BOMPOC
MHaue: IJe UMEHHO B KOHBelepe cBa/leOHOro (uiabma AeaerupoBaHHE PELICHUH MallMHE MOBBIIAET
KayecTBO HCTOPHUH, a I/I€ OHO HAUYMHAET CTUPATh Pa3IM4YUMOCTb aBTOPCKOro rojoca. CraTesl AenaeT
4yeThpe BKIada. Bo-mepBbIX, mpesuiaraetcs kapTa KoHBeliepa ¢ kiaccudukammeit Gpynkuuid MU mo
YPOBHIO TBOPYECKOI'O pPHUCKAa. BO-BTOpPBIX, BBOAWUTCA TPEXypOBHEBas Tunojorus ydactus WU
(MHCTPYMEHT, COaBTOp, aBTOp), NMPHUBS3aHHAs K TEOPUM BBIUMCIUTEIBHOW KpeaTuBHOCTH. B-Tperbux,
bopmynupyercs runoTe3a nepeBEpHyToil U: paznmmuuMoCcTh aBTOPCKOTO CTUJISL PACTET PU YMEPEHHOM
NEJIErMpOBaHUM M IaJaeT IPU BBICOKOM. B-4eTBEpPTBIX, ONMUCHIBACTCS CMELIAHHBIM AW3aiH
uccieoBaHus (ONpoC MPAKTUKOB, MapHbIA 3KCIEPUMEHT C MOHTAXXOM OJIHOTO U TOTO K€ MaTepuasa B
JBYX YCIIOBMSIX, cjemnas SKCIEepTHas OlLIEHKa, MHTEPBbIO) M MPAKTHMUECKUI MPOTOKOJI aBTOPCKOTO
KOHTpPOJISI U3 CEMHU IYHKTOB, IIPUTOJHBIN JIJIsl HEMEIJIEHHOIO NMpUMEHeHMsI B cTyauu. Pabota HOCUT
KOHLENTYaIbHO-IIPOTOKOJBHBIM XapaKTep: 4YHCIEHHBIE 3HAYEHHs Ha pHUC. 3—5 WIUIIOCTPUPYIOT
Ipe/icKa3aHus TUIIOTE3, a He coOpaHHbIe JaHHbIEe. OXHUIaeMbIi MPaKTUYECKUN pe3yabTaT — pabouee
npaBuUio o ToM, uro MM moxer OpaTh Ha ce0s MOMCK M MOATOTOBKY MaTepuana, HO He BBIOOp TOro,
KaKoi MOMEHT Jies1aeT GUIIbM 3TOM KOHKPETHOW Maphbl y3HABAEMBbIM.

KitoueBble cioBa: ceadebHas Kunemamozpagus,; UCKYCCMEEHHbI UHMELIEeKM, 8bIYUCTUMENbHAS
KpeamusHoCmb, MOHMAC, ABMOPCMBO, HeN08eKO-MAULUHHOE COMPYOHUYECmE0, OOKYMEHMANbHOe
KUHO; KpeamusHblil mpyo

1. BBenenue

CBaneOHas chEMKa 3aHMMaET CTPaHHOE MecTO B KynbType. [Io 00bEMy OHa MPEeBOCXOIUT MOUYTH
000 APYroil BUJ TOKYMEHTAJIBHOTO MPOU3BOJICTBA: MUJUIMOHBI YaCOB MaTepuaia B IO/, CHATBIE JIJIs
ayJAMTOPUU U3 HECKOJBKUX JECATKOB YEJIOBEK, KOTOpast OyJeT CMOTPETh pe3yabTar aecsatuieTusmu. [1o
aKaJeMHUYeCKOMY BHUMAaHHIO OHa MPaKTHYEeCKH HeBUIMMa. PaboThl 0 JomaliHeM BHUIEO U CEeMEWHOM
namstu cymectBytot (Moran, 2002; van Dijck, 2007), Ho cBaeOHBIH QHIBM KaKk peMecio, CO CBOCH
JpaMaTypruei, 5KOHOMUKON U MPOopeCCHOHATBHON ITUKOW, ONHUCAH CKYIHO.

3a mocieaHue IMATh JIET B 3TOM peMeECIIe MPOU30IIEN TEXHOIOTHYECKUH CABUT, KOTOPBIN OCTaJICs
MOYTH HE 3aJ0KyMEHTHPOBaHHBIM. HCTpyMEHTHI MamIMHHOTO OOy4eHHsI TMepecTaaud ObITh
HKCHEPUMEHTOM M CTaJH YacCThIO MOBCEAHEBHOTO pabodero JHs. Peub aBTOMAaTHYEeCKH NMPEBPAIAeTCs B
TEKCT, MIOATOMY MOHTaXEP HAXOAUT HYXKHYIO (pa3y M3 KIATBBI 3a CEKyHJbl BMECTO 4aca. Marepuan
MHJIEKCUPYETCA IO JIUIaM, MTO3TOMY BCe€ IUIaHBI ¢ MaTepbhl0 HEBECThl coOMparoTcs B oauH KiIMK. Kanap
aBTOMATUYECKH TEPEBOJUTCS B BEPTUKAIbHBIM QopmaT s couuaibHbIX ceTeld. OHOBBIM LIyM
pecTopaHa BblYMTaeTCs U3 TocTa. OTHEIbHBIE HHCTPYMEHTHI YK€ MPEJIaraloT HE TOJIBKO MOATOTOBKY,
HO M pEeIlIeHHe: OHM BBIOMPAIOT JYYIIUN AYyOJb, PACCTABISIOT TOYKU CKIEHKU MOJ MY3BIKY, COOUPAIOT
YEpPHOBYIO BEPCHIO (PHIIbMA LIETUKOM.

MimMeHHO Ha 3TOH TpaHHIlE BO3HHKAET BOMPOC, KOTOPBIA MPAKTHKU OOCYKAAIOT B YaCTHBIX
Oecenax, a He B myOsmKanusax. [loka MammHa WIET U COPTUPYET, OHA 0CBOOOXKMaeT BpeMs. Ho korma
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OHAa HAuWMHAEeT pellaTh, KaKOW MOMEHT Ba)K€H, OHA JENaeT TO, 3a YTO 3aKa3uuK IUIATUT aBTOpY.
CBaneOHbIN QIIBM IIEHEH HEe TEXHUYECKUM coBepiieHCTBOM. OH IIEHEH TeM, YTO KTO-TO 3aMEeTHJI, KaK
OTell HEBECThI OTBEPHYJICS HA JIBE CEKYH/bI, U MOHSJI, UTO 3TH JIBE CEKYHJbI U ecTh ¢uibM. Ecian Takoe
pelIeHre MPUHUMAET aITOpPUTM, OOYyUSHHBIH HAa MUJUIMOHAX YY)XHUX CBaeO, pe3yabTaT Oy/IeT riajKuM
U TIPEJICKa3yeMbIM OJTHOBPEMEHHO.

Dt1a paboTa HE MBITACTCS PEUIUTH CIIOP O TOM, MOXKET JIM MallluHa OBbITh TBOpUecKor. OHa 3a71aéT
Oonee y3kuil u Ooyiee TOJE3HBIM BOMpOC: B KAaKOM TOYKE MPOM3BOACTBEHHOIO KOHBekepa
JIeJIETUPOBAHUE PELICHUs MAIIMHE YJIydllaeT UCTOPHUIO, a B KakoW HauumHaeT e€ oOeansaTh. OTBET HA
TaKOH BOMPOC UMEET MPsIMbIE OCIEACTBUS JUIsl MPAKTUKK: OH ONpEAeNsieT, KaKue HHCTPYMEHTBI CTYyIUs
BHEJpsIET O€3 OTOBOPOK, KaKME UCTIOIB3YET MOJI KOHTPOJIEM U OT KAKUX OTKA3bIBACTCS.

Crpykrypa ctathu cieaytomas. Pa3nen 2 coOupaer TEOpEeTHUECKYI0 paMKy U3 TpEX oOiacTei:
TICUXOJIOTHS U TEOPHsI KPEaTUBHOCTHU, TEOPHsl MOHTaXxa, ucciieqoBanus MU B kpeaTUBHBIX HHAYCTPHUSX.
Paznen 3 dopmynupyer ucciaenoBaTeNbCKHE BONPOCHI M THIOTE3bl. Pasznmen 4 omuceiBaeT au3aiiH
uccnenoBanus. Paznen 5 mpeanaraer kapTy KoHBeiepa u oneHky 3penoctu MU nmo 3amagam. Paznen 6
BBOJUT THUIIOJIOTHIO YpoBHeH yuacTtus. Pasmen 7 wusnaraer okugaemble pe3yibTartel. Pazmen 8
o0CyXKIaeT CIEACTBHS, BKIIOYAsl PUCK TOMOTESHU3AIlMU, SdKOHOMUKY MaJION CTyIWH W 3THKY. Pazmen 9
MepeyucIIsieT orpaHnueHus, pazaen 10 moaBoIUT UTOTH.

2. TeopeTnueckas pamka

2.1. UTo uMEHHO U3MEpPSETCS CIIOBOM «KPEaTHUBHOCTH)»

Crmop 06 MM wm TBOpUecTBe YacTo OYKCYeT IOTOMY, YTO CTOPOHBI HCIIOJIB3YIOT CIIOBO
«TBOPUECTBO» B pa3HbIX 3HAaueHUAX. [IpoIyKTHBHEe OMHMPAThCA HA OIepaloHaATH3UPyeMbIe
ompenenenusi. bogen (Boden, 2004) pasmuvaeT TpU THIIa TBOPYECKOTO aKTa: KOMOWHATOPHBIN
(coenrHEHHE M3BECTHBIX JJIEMEHTOB HOBBIM CIOCOOOM), HCCIEIOBATENbCKUN (IBUKEHHE BHYTPHU
3aJJaHHOTO  CTHJICBOTO TPOCTPAHCTBA) H  TPAHCPOPMAIIMOHHBIN (M3MCHCHHE CaMUX TIPaBUI
MPOCTPAaHCTBA). JTa KiIacCU(pUKALMs HAMPSAMYIO MpUMEHHMa K MOHTaxy. [lon6op My3bIKM K TOTOBOM
crieHe komOnHaTopeH. [lonck HOBOTO pUTMa BHYTPH MPUBBIUHON AT CTYIMU MaHEPhI UCCIIEIOBATEIICH.
OTKa3 OT CTPYKTYPBI «YyTPO — COOPBI — LEPEMOHUST — OAHKET» B MOJIb3y HETUHEHHON KOMITO3UIIUU
TpaHcopMaIMOHEH.

Awmabune (Amabile, 1982, 1996) noGaBnseT [aBa HEOOXOAUMBIX OdiIeMeHTA. IlepBbIi —
KOHCEHCYCHAasl TEXHHKA OLIEHKU: TBOPUYECKHUM MPOIYKT OMO3HAETCS COIIaCUEM KOMIETEHTHBIX CyJeH, a
He (popmanbHOI MeTpHUKOil. BTopoit — KOMITIOHEHTHAs MOJIENb, T/Ie PE3YIbTAT 3aBUCUT OT MPEIMETHBIX
HABBIKOB, HABBIKOB TBOPYECKOTO MBIIUICHUS W BHYTPEHHEH MOTHBAlMU. BTOpOil sneMeHT BaykeH Juis
Hamel Tembl: ecniu UM cHumaeT ¢ MoHTaxépa pyTUHY, BHYTPEHHSSI MOTHUBAIUSI MOXKET BBIPACTH, U
TOI'/1a TBOPUYECKHUM PEe3yNbTaT YIYUIIUTCS MO MPUYMHAM, HE CBA3aHHBIM C CAMHM HHCTpyMeHTOM. Ecnn
xe MU 3a0upaeT MHTEPECHYIO YacTh pabOTHI M OCTABIISECT MMPOBEPKY, MOTHUBAITUS YIIA/IET.

Yukcenrmuxaiin (Csikszentmihalyi, 1999) HacrauBaeT, 4T0 TBOPUECTBO CYIIECTBYET B CHCTEME U3
TPEX DJIEMEHTOB: MHJMBHJ, OOJACTh 3HAHUS M TIOJIE DKCIIEPTOB, KOTOPOE PEIIaeT, YTO JOCTOWHO
BKJIIOUEHHUsI B KaHOH. B cBaneOHON ChEMKE TMONE CIOXKUIOCH HEOOBIYHO: CYIbSMH BBICTYMAIOT
OJTHOBPEMEHHO 3aKa3uuku (mapa u €€ CceMbs), KOJJIETH B MPO(EeCCHOHATBHBIX COOOIIECTBAX H
aIrOpUTMBI TUIaThopMm, pachpenenstonie BHUManue. [locneqHuil cybsi BO3HarpaKaaeT y3HaBaeMbie
MaTTEePHBI, ¥ ATO CO3/1aET JaBJICHUE B CTOPOHY OJHOPOAHOCTH, He3aBUCUMO oT UU.

J171s1 BBIYMCIIUTENBHBIX CUCTEM MPEAJIOKEHBI OT/IEIbHBIE KPUTEPUHU OLIEHKH: HOBU3HA, IIEHHOCTh U
HEOXXHIAHHOCTh Kak MuHHMadbHbI HaOop (Ritchie, 2007; Colton & Wiggins, 2012), a Takxe
nporielypa TOKOMIIOHEHTHOM OllEHKH TBopYeckux cucteM (Jordanous, 2012). Mbl ucnonb3yem 3TH
M3MEPEHHS KaK 3aBUCUMBIC TIEpEMEHHBIC, JOO0ABISAS J1Ba CHEU(DPUUIESCKUX IS KaHPa: aBTOPCKUM TOJI0C
Y HYMOIIMOHAJILHOE BO3/IEUCTBHE HA 3aKa34MKa.

2.2. CBaneOHbII pHIbM KaK MOHTaXHBIN KaHP

Krnaccudeckast Teopust MOHTa)ka Ja€T SI3BIK JAJISl OMUCAHUSL TOTO, YTO UMEHHO JeNIaeT CBAJACOHBIIM
MoHTaxép. Dddext Kymenosa n MoHTaX npuTsHkeHui DitzeHmreitna (Eisenstein, 1949) mokaseiBaror,
YTO CMBICT BOSHHMKAET HE B KaJipe, a B cThike. MEpu (Murch, 2001) dopmynupyer nepapxuio Kpurepues
CKJICHKH, IJI€ IMOLMS CTOUT BBIIIE CIOKETa, pUTMA U MPOCTPAHCTBEHHOW HENPEpbIBHOCTU. bopayamn u
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Tomncon (Bordwell & Thompson, 2020) omwmchiBaOT, Kak MOBTOPSOIIKECS (HOpMaibHbIE TPUEMBI
00pa3yroT cucrteMy (GriibMa.

CaneOHbIi QUIBM OTIMYAETCS OT APYTUX JOKYMEHTalbHbIX (opM nByms uepramu. [lepBas:
CIO’KET M3BECTEH 3apaHee U HE MOXET ObITh M3MEHEH, MOITOMY BCS aBTOPCKast padoTa MPUXOAUTCS Ha
BBIOOD U CTHIK. BTopas: ayautopust mpucyTcTBOBaia Ha COOBITUN U 00JIa/IaeT MaMsIThIO O HEM, TO3TOMY
(GHIBM OLICHUBAETCS HE IO MPABJOINOI00MIO, a MO COBMAACHUIO ¢ YacTHbIM onbiToM. Hukoic (Nichols,
2017) OTHOCHUT Takoe KMHO K MeppopMaTUBHOMY PEXUMY, TJI€ aBTOPCKasi MHTEPIIpEeTalus NPU3HAETCS
OTKPBITO.

Otcroga crnenyer BakKHBIM [UIsl Hamled 3afaud BbIBOA. TexHudeckue (YHKIUU MOHTa)Ka
(cMHXpOHM3ALMS, YUCTKA 3BYKa, BEHIPABHUBAHKE IIBETA) B MPUHLUIE (hOPMAIN3YyEeMBbl, TIOCKOJIBKY Y HUX
€CTh BHEIIHUH KpUTEepuil MpaBuibHOCTU. DYHKIINA BEIOOpA MOMEHTA (popMalin3yema MiIoxo, HOCKOIbKY
e KpUTEpUil HAXOAUTCS B MaMATH KOHKPETHOW CEMbH U HEJIOCTYIIEH 00YyJaroIIei BEIOOPKE.

2.3. U1 B KpeaTUBHBIX UHIYCTPHUAX: UTO YK€ U3BECTHO

O0630p Anantpacupuuas u bymra (Anantrasirichai & Bull, 2022) cucrematusupyer npuMeHeHHE
NN B xuHO, My3bIKE M IU3aliHE U MOKAa3bIBAET, UYTO 3PEIOCTh TEXHOJIOTMU KpailHE HEOJAHOPOJHA IO
3ajjauyaM: paclio3HaBaHWE W pEeCTaBpalys HAAEKHBI, IMOPOKICHUE KOMITO3UIMM HET. XepIMaH
(Hertzmann, 2018) u no3axee Dmreitn ¢ coaropamu (Epstein et al., 2023) yrBep»xaaroT, 4TO BOMPOC
00 aBTOpCTBE MAIIMHBI IIOCTaBIEH HEBEPHO, IOCKOJIbKY aBTOPCTBO 3aKPEIUISETCS COLMAIBHBIM
MIPUMKMCHIBAHUEM HAMEPEHUS, & He TEXHUYECKUM MPOUCXOKICHUEM apTedaKTa.

OMnupuueckre paboThl MOCIEIHUX JIET Jal0T 0osee KOHKpeTHYIo kapTuny. Hoit u Wxan (Noy &
Zhang, 2023) GUKCHPYIOT pOCT MPOM3BOJMTEILHOCTH W CHIDKCHHE pa3dpoca KauecTBa IpH
WCTOJb30BAHUU T'€HEPATUBHOTO AaCCHCTEHTAa B NHCBMEHHBIX 3amadax. Jlemmakya ¢ coaBTOpamu
(Dell'Acqua et al., 2023) onuCchIBalOT «3y04aTyi0 IPAHUILY» CIIOCOOHOCTEH: BHYTPH I'PAHUIBI ACCUCTEHT
MOMOTaeT, 3a €€ TpeaerNaMyd YBEPEHHO VYXYINIAeT pe3yiabTaT, NMPUYEM I0J30BATEb HE BHIUT
nepexozaa. bpuniiondccon ¢ coaBropamu (Brynjolfsson et al., 2025) mokaseIiBaroT, 4YT0 HAUOOJBIIHIA
BBIMTPBIII MOJTYYAIOT MEHEE ONBITHbIE paOOTHUKH, YTO JUIs Hallel 00JacTH O3Ha4yaeT CKaThe pa3pbiBa
MEXTy HOBHYKOM U MacTE€POM I10 TEXHHYECKOMY KaueCTBY.

Haubonee peneBanTHbIA pe3ynbTar npuHamiexkur Joum u Xaysepy (Doshi & Hauser, 2024):
TCHEPATUBHBIA ACCHUCTEHT TOBBIMIAET KPEaTHBHOCTH OTAEIBHOTO TEKCTa M OJHOBPEMEHHO CHUKAET
KOJIJIEKTUBHOE pa3HOOOpa3ue KopIyca, MOCKOJIbKY pa3Hble aBTOPBI IBUXKYTCS K MOXOKUM PELICHUSIM.
Uxoy u JIu (Zhou & Lee, 2024) Habmoal0T CXOMHYIO TUHAMHUKY B BH3yaJlbHOM TBopuecTBe. FIMEHHO
3TOT MEXaHU3M MEPEHOCUTCS B CBAI€OHYIO0 MHIYCTPHUIO ¢ 0COOOM CHIION: CTYAUNH MHOTO, HHCTPYMEHTHI
y BCEX OJIHM, a KAaHPOBBIE OXKUJAHHS 3aKa34nKa U 0€3 TOrO y3KHe.

3. IlocTanoBKa po0IeMbl, BOIPOCHI U THIIOTE3bI

[Ipobnema dopmynupyercs kak npotuBopeune. C Touku 3peHus: mpomsBojacTBa MW mpuHOCHT
OYEBHJIHYIO BBITOJly: pyTHHA COKPALIAETCs, CPOK CAAYH MaJaeT, TEXHUUECKOE KaUeCTBO BHIPABHUBACTCS.
C TouYKM 3peHHs aBTOPCTBA TOT K€ MHCTPYMEHTApUil HECET PUCK: YeM OOJIbIlIe PEIIEHU JeIerHpOBaHO
cucremMe, OOyuyeHHOM Ha oOIeM Kopmyce, TeM OJMXKe pe3yJbTaT K CpeJHeMy I10 KOpIycCy.
[TpakTryeckoe coOOIIECTBO HE pacmoiaraeT HU KapTOl 3TOTO MPOTHBOPEUHS, HM MPABUIIOM TPHHSITHS
peLIcHui.

OTcroz1a TpM HCCIIEI0BATEIECKAX BOIPOCA.

RQ1. Kak pacmpenenstorcs pynxnun MU no sranam koHBeiiepa cBajeOHOro (uiabma M Kakoi
YPOBEHb TBOPYECKOTO PUCKA HECET KaKAast U3 HUX?

RQ2. Bnuser nu MM-accucTupoBaHHbBIN Mpoliecc Ha U3MEpseMble XapaKTePUCTUKU pe3ysbTara
(HOBM3HA, HEOXHIAHHOCTh, IEHHOCTh, ABTOPCKHH TOJIOC, TEXHHUYECKOE KA4YeCTBO, SMOIIMOHAIHLHOE
BO3/ICHCTBUE) U B KAKYIO CTOPOHY MO KAXKJAOMY U3MEPEHUIO?

RQ3. CymecTByeT M ypOBEHb JIEIIETHPOBAHUS, 32 KOTOPBIM Pa3IMYMMOCTh aBTOPCKOTO CTHIIS
HAUYMHAET CHIKATHCS, U KaK MPAKTUK MOXET ONPEeNIeIUTh ATOT YPOBEHb B CBOEH paboTe?

I'unotessl GOPMYTHPYIOTCS TaK, YTOOBI KaXasl JOMyCKaia OIpoBepKeHue (CBoIKa B Ta0II. 4).

H1. HWH-accucTupoBaHHBIA TNpPOLIECC TMOBBIIIAET TEXHUYECKOE KadecTBO U HE CHIDKAeT
BOCIPUHHUMAEMYIO IICHHOCTh (pUIIbMA IS 3aKa3yuKa.
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H2. NM-accuctupoBaHHBIN MPOIECC HE TOBBIMIAET HOBU3HY M HEOXKHUJIAHHOCTH, & MPU BBICOKOM
YPOBHE JI€JIErUPOBAHUS CHUKAET HUX.

H3. Pa3nuuumocTh aBTOPCKOTO rojioca CBs3aHa C YPOBHEM JENErMpOBaHHS HEIMHEHHO, IO
nepeBépHyToi U, ¢ MAKCUMyMOM TP YMEPEHHOM JIEJIETUPOBAHUH.

H4. DxoHoMusI BpeMeHU mepepacipeiesisieTcsi HepaBHOMEPHO: COKpAIeHHE TEXHUUYECKON PyTHHBI
KOHBEPTUPYETCS B TBOPUECKHUE PELICHUS TOJBKO MPU HAIMYMM OCO3HAHHOIO IPOTOKOJIA, MHAYE OHO
KOHBEPTUPYETCS B YBEJIIMUEHHUE YUCIIA 3aKA30B.

4. Marepuasnbl U METObI

4.1. O0mwmii nu3aiia

HccnenoBanne CTpOUTCS KakK TOCIECIOBATECIBHBIN CMEIIAHHBIA JH3aiiH ¢ OOBSCHUTEIBHBIM
kauectBeHHbIM dTarnom (Creswell & Plano Clark, 2018). Tpu (a3bl cBsA3aHbI TaK, YTO KOJHYECTBCHHBIC
pe3yNbTaThl 3a/al0T BOMPOCHI JUIsI KAYECTBEHHOM YacTH, a KaueCTBEHHAs YacTh OOBSACHSET
pacxoxaeHus. Cxema MpeacTaBieHa Ha puc. 6.

Puc. 6. Cxema cMellaHHOro AU3aiHa UCCnenoBaHuA

WUccnepoeatensckue BONpocsl
RQ1-RQ3

!
v v v

91an 2. 9KCNEPUMEHT

MNapHbIA MOHTaX oHOrO

MaTtepuana, 2 ycnoBus
(n = 24 moHTa»x<épa)

/LN

T T
1 1
1 1
1 1
1 1
1 1
! Cnenas 3KCNepTHas oleHKa OUeHKa Nap-3aka3qnkoB [
: (6 cynen, wkana 1-7) (y3HaBaemocTb, noBepwe) :
1 1
1 1
1 1
1 1
| 1
1 1
| 1

3tan 1. KOJIWYECTBEHHLIN
Onpoc NpakTUKoB
(n uenesoe = 180)

3tan 3. KAYECTBEHHbIA
MonycTpyKTYPHUpPOBaHHbIE
WHTepBblo (N = 16)

S~

WHTerpauma paHHbIX
Cacmaa TPUAHTYNALMA W obbacHenne Rl Y
pacxoxXaeHuin

BblBOAbI: rPAHULBI fleNernpoBaHus,
NPOTOKON aBTOPCKOW NPaKTUKK

Puc. 6. Cxema cmewanno2o ouzatina uccieoo8anusl

4.2. ®a3a 1: onpoc NpaKTUKOB

IleneBast BbIOOpKa — 180 jelicTByromMX cBajeOHBIX KHHEMAToOrpapucToB, HaOOp uepe3
npodeccroHaIbHbIE COOOIIECTBA U OTpACIeBbIe aCCOLMAIMH, C KBOTaMHU 1O cTaxy (1o 3 jner, 3-8 Jer,
Oonee 8 yier) M Mo peruoHy. MHCTPYMEHT W3MEpSIET: COCTaB HUCIOJIb3YEMBIX WHCTPYMEHTOB, JIOJIO
JIeNIETUPOBAaHHBIX 3aJ]ad 10 3TamaM, CaMOOLIEHKY aBTOPCKOW aBTOHOMMWH, paclpe/ielieHue BPEMEHH,
OTHOIIIEHHUE K PAaCKPHITHIO Hcronb3oBanust MU nepen 3akazunkom. [TyHKTBI HHCTpYMEHTa IPUBECHBI B
npuIoxkeHuu A.

4.3. ®a3za 2: napHbI SKCIEPUMEHT C MOHTaXKOM

KitoueBass yacte paGoTbl. J[Baauare 4eTblpe MOHTaXEpa MONYYalOT OJUWH M TOT e HMCXOTHBIN
Marepuait: chéMKa OJTHOU CBaILOBI (J1Ba omeparopa, okoyio 90 MUHYT OTOOpAaHHOTO MaTepuasa, MoJHast
3alUCh KIATB M JIBYX TOCTOB, NHUCBMEHHOE COIJIAaCHME Mapbl M YYaCTHUKOB Ha HCIOJb30BAHUE B
uccnepoBanun). Kaaplii yqacTHUK MOHTHPYET JBa (WiIbMa 10 4 MUHYTHI U3 ATOTO MaTepualia B IBYX
YCIIOBHSAX, MOPSATOK YCIOBUN YpaBHOBEIIIEH.

VYcnosue A (KOHTpoJb). PaspelieHbl TOJbKO OpraHM3allMOHHbIE HHCTPYMEHTBI: CHHXPOHU3ALIUS 110
3BYKY, pe€3epBHOE KONHMpOBaHME, KoaupoBaHue. OTOOp, CTPYKTypa, PHUTM, CTBIK BBITOJHIIOTCS
BPYYHYIO.

Ycnosue B (MU-accuctupoBaHHoe). J{OMOMHUTENBHO JOCTYIMHBI TPAHCKPHUIIIUS, CEMaHTUYECKUN
MOWCK TI0 MaTepually, aBTOMATHYECKOE DPAHXHpPOBAHWE yOJiel, TeHepalus YepHOBOW COOpPKH,
aBTOMAaTHYECKHI pe-(peliMUHT, LIYMOIOAABICHUE W MOJ00p IBETOBOrO Mpoduis. YUaCTHUK BIIpaBe
MPUHSATH WINA OTKJIOHUTH JII000€ MPEJI0KEHUE CUCTEMbI; BCE MMPUHATHS U OTKJIOHEHUS (PUKCUPYIOTCS B
KypHaie.

178



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

Mexnay nIByMs MOHTaXaMH OJIHOIO YYaCTHUKA BBOAMTCS IEPEPBIB HE MEHEE CEMM JHEW s
CHIDKCHHUS TepeHoca pemieHuil. JKypHan B3auMoAeUCTBUS Ta€T HE3aBUCHUMYIO Mepy (DakTHIeCKOro
YpOBHSL [JIEJIETUPOBAHUS, 4YTO I[O3BOJISIET MpoBepuTh H3 He mo yCloBHIO, a 1O HENpephIBHON
[IEPEMEHHOM.

4.4. OueHka pe3ynbTara

[llectp cyaeit (Tpu MNPAKTHKYIOUIUX MOHTaxEpa, ABa MpernojaBaTeiss KUHOMOHTaXa, OJMH
JOKYMEHTAJIMCT) OlleHUBaIoT 48 (GuiapMoB Beenyro, 0e3 nHpopmanuu o0 yCIoBUH, 1O MIECTH IIKaJaM
or 1 g0 7, mpuMeHss KOHCEHCYCHYI TexHuKy omenku (Amabile, 1982). CornacoBanHocTh cymaeit
npoBepsieTcs: KO3PPUIUEHTOM BHYTPUKIACCOBOU Koppemsiuu. OTneabHO MPOBOAUTCS OLEHKA Mapoi-
3aKa34YMKOM M JIByMsl WIE€HAaMH CEMbHM IO JBYM IIKajaM: Yy3HaBa€MOCTb COOBITHSI M JIOBEpUE K
pacckazuuky. OneparoHain3anus IepeMeHHbIX puBeaeHa B Ta0l. 3.

4.5. ®a3a 3: UHTEPBBIO

[llecTHaguath MOJYCTPYKTYPUPOBAHHBIX HMHTEPBbIO 10 60—75 MHHYT C y4YacTHUKaMU
HKCIEPUMEHTa, OTOOPAHHBIMHU 110 KPAaWHUM 3HAYEHUSM U3MEHEHHUS OIICHOK MEXK/Y YCIOBHSIMHU. AHAIIN3
TeMaTHYeCKHid, 1mectuinaroBas mnpomeaypa (Braun & Clarke, 2006), nBoitHoe He3aBHCHMOE
KOJMPOBAaHUE NEPBBIX ISITH TPAHCKPUIITOB, OOCYKJIEHUE PACXOKICHHM JI0 COIJIaCOBaHUS KOJO0BOM
KHUTH.

4.6. I1lnan ananusa

Jia H1 u H2 npumensieTcst cMenianHas TMHEWHas MOAEIb CO cllydailHbIM 3(pPeKToM MOHTaxEpPa U
¢bukcupoBaHHBIM (P HEKTOM YCIOBHS, NMOCKONbKY naHHble mapuble. Jns H3 B momens BBOgUTCS
KBaJPAaTUYHBIN YJI€H MO HENPEpPbIBHOM NEPEMEHHOW IEeNernpoBaHUsl; TMIOTE3a MOIEPKUBACTCS MPU
OTPHUILIATEIIFHOM ¥ 3HAYMMOM KBagpaTHyHOM Koddduuuenre. [lns H4 wucnone3yercs aHamms
pacrnpeesieHrss BpEMEHU U3 KYPHAJIOB M ONPOCHBIX JIaHHBIX. YpoBeHb 3Haunmoctu 0,05 ¢ mompaBkoit
Ha MHO>KECTBEHHBIE CPaBHEHUS 110 MeToly Xojama. Pacuér MOIIHOCTH BBINOIHSAETCS 10 cOOpa JaHHBIX;
Ipy MApHOM [H3aiiHe W OXKHIaeMoM cpenHem pasmepe sddekra d = 0,6 TpeOyercs He MeHee 24
y4acTHUKOB I MomHocTH 0,80.

4.7. Otuka

Martepuan peanbHON cBaJbOBI MCIONB3YETCS HA OCHOBAHWHU OTJEIBHOTO MUCHbMEHHOTO COTJIACHUs
Mapel U BCEX MIACHTU(DUIIMPYEMBIX YYaCTHHKOB, C TIPABOM OT3bIBAa 10 MOMeHTa myOnukanuu. Cyapu u
MOHTaKEPHI TOJMUCHIBAIOT COTJANIeHHe O HepasriameHuu. [lonHble GuiIbMBl HE MYOIUKYIOTCS; B
MPWIOXKEHUSAX K UTOrOBOM paboTe JOIMYCKAIOTCS TOJBKO KaJpbl, HAa KOTOpBIE IMOJIyYEHO COTIJIacHe.
Peectp 3TMUecKuX pUCKOB MPUBEIEH B Ta0. 5.

5. Kapra konBeiiepa: riae umenHno padoraer M1

OtBetr Ha RQ1 cTtpouTtcs kak KapTa MPOM3BOACTBEHHOTO IMpOIlecca ¢ HANOKEHHBIMH (YHKIUSIMU
NN n oueHKoW TBOPYECKOTO PHUCKA. TBOPUECKUH PHUCK ONPENEIAETCS KaK BEPOSTHOCTh TOrO, YTO
JEJIETUPOBAaHUE 33Jaud U3MEHUT COJIEP)KaHUE aBTOPCKOTO PEUICHMs, a HE TOJbKO CKOPOCTb €ro
ucnonHenus. Kapra npusenena Ha puc. 1, neranbHas knaccudukanus B Tadu. 1.

Puc. 1. KoHeeilep npoussoacTea ceanebHoro punsma
WU TOYKHK BHegpenua A

Mpen- Crémka Mpuémka YepHoBo# ToHKuA 3ByK M Cpnava
npopaKwH (npogakuwH) MaTepnana MOHTaX MOHTaX usert KNHEeHTY

3Tan npouzBoACTEa

AHanus AsTodokyc, TpaHCcKpUNums, C6opka no Pe-(hpeimMuHr, lLlymon Koaup
Bpudpa, crabunuzavus, TerwposaHue, Pe4n, NoucK mac pas, BepcuK nof
myn-6opn TPEKUHT L oTbop aybnei o cMbiCTy WHTepnonauus nopoxex, LUT nnatgopmMsl

DyHKUMA UW

HW3KWA TBOPYECKMIA PUCK BLICOKWIA TBOPYECKWIA pUCK

Puc. 1. Kouseiiep npoussoocmea ceadednozo ¢unvma u mouxu eHeopenus MU
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Ta6muma 1. ®ynkiuu MU o sTamam koHBelepa 1 Kjacc TBOPUYECKOTO PUCKA

Ortan

[Ipennponakia

CpéMKa

ITpuémxka
Marepuaia

YepHosou
MOHTAaX

Toakunt
MOHTAaX

3BYK U IIBET

Crmaua

Oynkius U
Pa3bop Opuda, cbopka
pedepeHcoB,
TUTAHUPOBAHUE CMEHBI

ABTOOKYC 1O TIJasam,
cTabuIn3aus,
pacro3HaBaHHe
IKCIIO3HUIHS

JH,

Tpanckpunuus,
TErUPOBaHUE 10 JIUIAM U
00BEeKTaM, OILIEHKA
TEXHHYECKOro Opaka

COopka o peun,
CEMaHTUYCCKHUM  ITOMCK,
pamKupoBaHue IyOJieid,
YEpHOBAs BEPCHsI
Pe-dpetimunr,
MacCKUpPOBaHHUE,
MHTEPIOJSILUSA ~ KaJpOB,
yaaJIeHne 00HEKTOB
[IymononasieHue,
paszeneHue JTIOPOIKEK,

BbIpaBHUBAHHUE U IMOJIOOD
npodus

Konuposanue,  Bepcum
oA m1aTopmsl,
CYOTUTpBI, apXUBaLU

Hcmounuk: cocmasneno asmopom.

W3 kapThel BUIHO, YTO PUCK COCPENOTOYEH HE PAaBHOMEPHO, a B OJHOM 30HE. DTambl MPUEMKHU
MaTepHala 1 cJaud MOYTH MOJHOCThIO (POpMAIM3yEeMbl: Y HUX €CTh BHEUTHUN KPUTEPH MPABUIBLHOCTH,
U JelerupoBaHHe 3/eCh He 3arparuBaer cojepkaHue. Chémka ¢dopManu3zyemMa 4acTHMYHO: MallluHa
XOpOIIO JAEpPKUT (OKYC, HO He pelaer, Kyaa BcTaTh. UepHOBOM MOHTaX HpeicTaBiser co0oii
KPUTHYECKYIO TOYKY, MOCKOJIbKY MMEHHO TaM OIpeJesieTcs, Kakue COOBITUS BOWIYT B (QUIBM U B
KaKoM rnopsjake. IHCTpyMEeHThl aBTOMaTHYECKOM COOPKH IMpeiaraloT roTOBYIO CTPYKTYpY, U cOOJIa3H

Knacc pucka

Huzknit

Huzknit

OueHp HU3KUH

Bricokuit

Cpennuit

Huskuit

[Ipenebpexxumblit

IIPUHATH eé BBICOK, ITOTOMY YTO OHA BBITJIAIUT FpaMOTHOﬁ.

Bropoii cpe3 Toii ke KapTHHBI — 3peJOCTh TEXHOJOIMM 1Mo 3amgadam (puc. 7). OueHka naHa
aBTOPOM Kak MPAKTUKOM Ha cepenuny 2026 roaa v MouIexKuT NpoBepke B (aze 1; oHa mpUBOIUTCS Kak

pa6oqa51 THUIIOTE34a, @ HC KaK U3MCPCHUC.
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Yro ocTaércy
4eJI0BEKOM

3a

IlocranoBka 3aJa4u,
otbop pedepeHcoB,
o0ermanue nape

Boei6op Touku, MOMEHTa
Ha)XaTus,  JUCTaHIHH,
OTHOILIEHHUS K YEJIOBEKY

[IpoBepka OImMOO0K
pacro3HaBaHuUs,
pelIcHHe O COXPaHCHHUH
Opaka KaK
BBIPA3UTEIHLHOTO
cpeacrtsa

OTt60p KJIFOYEBBIX
MOMEHTOB, CTPYKTYpa,

OTKa3 OT IIp ezmo;erHoﬁ
JIOTUKH

Putwm, JUIATEILHOCTD
IUIaHa, TOYKa CKIJICHKH,
nay3bl

TonanbHOE
T'POMKOCTh
XapakTep 3epHa

pelieHue,
THUIIINHBI,

IMopsmoxk  u  cmocob
IoKasa, 00BsACHCHHE
BbIOOpa mape
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Puc. 7. Npocdune spenoctu M no sapayam nocrnpogakiuHa
(3KkcnepTHas oueHka asTopa, 2026)
TpaHckpunuus
peun
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leHepauus
HOBbIX KaapoB

Pabota co
3BYKOM

Mowck no
vaTepuany

PutM n
TeMnN MOHTaXxa

UseTo-
Koppekuwms

NpamaTtyprus
ncTopun

3penocTsb (1 = 3IKCNepuMeHTanbHo, 5 = HaN€XHO B NPOAAKIUHE,

Otbop
nyywmx nybnei

Puc. 7. [Ipogpune 3perocmu MU no 3a0auam nocmnpooaxuwina (oyenka aemopa, 2026)

[Ipodune mnoka3piBaeT 0OpaTHYIO 3aBUCHUMOCTh, KOTOpass M COCTaBISET CYTh NPOOJIEMBI.
Texnosorus HanboJsee 3pena Tam, I/1€ PEIICHNs HauMEHee aBTOPCKUE (TPAHCKPUIILMS, MOUCK, YUCTKA
3ByKa), U HAUMEHEE 3pelia TaM, Tie pellleHus: Haubojee aBTOpCKue (ApamMaTyprus, puTM). DTO Xopolias
HOBOCTb JIJISl MPAKTUKU: UHCTPYMEHTBHI CErOJHS CUJIbHBI UMEHHO B TOM 30HE, I'/le€ MX HCIOJIb30BaHUE
6e3omacHo. Ilnoxass HOBOCTP B TOM, YTO MHCTPYMEHTHI aBTOMATHYECKON COOpPKM MpOJAAIOTCA Kak
pelaroniye 3ajgady JpamaTypruu, TOraa Kak (akTUYeCKd OHU BOCHPOM3BOJAAT CTATUCTUUYECKU YACTYIO

CTPYKTYpPY.

Tabnuia 2. Martpuiia fenerupyeMocTu: KpUTepUid MPaBUILHOCTH M €T0 MECTOHAX 0K ICHUE

3amaya

CunxpoHu3zanus
JTIOPOKEK

Uucrka 3ByKa

BripaBHUBaHME 11BEeTa
Kamep

ITouck Hy»XHOH (pa3bl

Bri6op Jy4UIETo
nyO6ust

PaccranoBka  ckiteek
M0JT MY3bIKY

Bri6op KJIFOUEBOTO
MOMEHTa

Crpykrypa pribma

Kpurepuit I'ne HaXOJIUTCS
IIPaBUWIbLHOCTU KpUTepuit
CoBmajgenue

B camom marepuaie
BOJIHOBBIX (hopM

B Marepnane wu
Paz6opunBocTh peun

CTaH/IapTe
CoBmajgenue

N B marepuane
npodunei
COOTBETCTBHE

B 3anpoce uenoseka

3anpocy
Texanueckas YacTU4HO B
YUCTOTAa NpPOTUB Marepuase, YaCTUYHO
BBIPA3UTEIbHOCTH y aBTOpa

CoBnazenue ¢ OUTOM

MPOTHB YacTudyHO B MY3BIKE,
SMOIUOHAIBLHON YaCTUYHO y aBTOpa
JIOTUKH

3HAYUMOCThH hiae: e

N B namsitu 3aka3zunka
3TOU CEMbBU

BuyTpenHss Joruka

9 B 3ameiciie aBTOpa
3TOW UCTOPUU
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Henerupyema

IlomHOCTEIO

IlomHOCTEIO

IlomHOCTEIO

IlomHOCTEIO

YacTuyHO

YacTuyHo

He nenerupyema

He nenerupyema
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Hcemounuk: cocmaeéneno agmopom.

Tabn. 2 mpeanaraer onepanyoOHANbHBIA NMPHU3HAK, MPUMEHUMBIA B CTyIUH 0€3 TEOpETHYECKOU
OArOTOBKH. Ecny KpUTepuil MPaBUIBHOCTU HAaXOOUTCS BHYTPM MaTepuana WM BHYTPU CTaHAApTa,
3amaua Jenerupyema. Ecim kpuTepuil HaXOAUTCS B IAMATH 3aKa3uyMKa WIM B 3aMbICIE aBTOpA,
oOyyaromiasi BbIOOpKa €ro He COAEPKUT, U JAEJIETUPOBAHHME 3aMEHSET ITOT KPUTEpUH CPEIHUM I10
KOpILycy.

6. Tpu ypoBHs ydacTus U rpaHULa aBTOPCTBA

PaszroBop 06 MM B TBOpYeckoil mpodeccuu BHIMTPHIBAET OT Pa3IMUCHHUS YPOBHEW Y4acTHSL.
[Ipeiaraemas Tunosnorus (puc. 2) onupaercs Ha TO, KTO NPUHUMAET pelleHHe, a He Ha TO, Kakas
TEXHOJIOTUS UCIIOJIB3YETCS.

Puc. 2. Tpu ypoeHA y4acTtua U B aBTOpCKOM npouecce

Yposens lIl. UA kak aBTOp
reHepaLWA KaApoB, CHTES CLEeH,

ABTOPCTBO

ocnapuBaeTcs
NONHOCTLIO aBToOMaTWyeckas cbopka

Ypoeehb Il. U Kak coaBTOp
npeanoXxeHWe BapMnaHTOB MOHTaXxa, ABTOPCTBO
oTbop pybneii, opaMaTypruyeckue pazpeneHo
MOACKA3KN

CTeneHb AeNernpoBaHus peLeHmi

YpoeeHs |. UM Kak MHCTPYMeHT
TPaHCKPUMUKWS, TErMPOBaHWe, LWyMo-
nofasnexne, KOAMPOBaHWe, pe3epBbi

ABTOpCTBO
COXpaHeHo

Puc. 2. Tpu yposusa yuacmus UH 6 aemopckom npoyecce

Ha ypoBHe | cucremMa BBINOJNHAET ONEPALNU, COAEPKAHME KOTOPBIX IOJHOCTHIO 3a/laHO
4yesnoBeKoM. TpaHCKpUMIHs He BBIOMpAET, YTO BaXKHO; OHA MPEBPAILAET 3BYK B TEKCT. ABTOPCTBO 37€Ch
HE 3aTparuBaeTcs BOOOIIE, U CIIOPbI 00 3TOM YPOBHE OTPaXKaroT CKOPEE TPEBOTY, UEM aHAJIU3.

VYposens |l npeacrasiser peanbHyo 30HYy HeompenenéHHocTH. Cucrema npejjiaraeT BapHaHThI:
TP BEPCUM OTKPBIBAIOIIEH CIIEHBI, PaH)KUPOBAHHBIM CHUCOK AyOsied, TOUKHM CKieilku. YemoBek
IIPUHUMAET WIN OTKIOHsSEeT. DOpMalbHO pElIeHNnEe OCTAaETCs 3a aBTOPOM, HO COCTaB IPEMJIOKEHHOTO
MEHIO ONpEJeNsIeT MPOCTPAHCTBO BbIOOpa. DQP(EKT XOopollo ONUCaH B JHUTEpaType O MpPHUBS3KE:
YeJIOBEK, MOJyYUBIINN TOTOBBIM BapuaHT, peJaKTUPYET €ro BMECTO TOTr0, YTOObI UCKATh albTEPHATHUBY.
[IpakTyeckuii BBIBOJ COCTOMT B TOM, YTO MOPSAOK pabOThI Ba)KHEE CamMOro MHCTpyYMEHTa. ABTOp,
copMyIHpOBaBLIMH 3aMbIceNl 10 OOpalleHHsl K CHUCTeMe, MCIoJib3yeT ypoBeHb Il kak pacmmpenue
namsTd. ABTOpP, HAUMHAIOLUIUN C NPEIOKEHHONM COOpPKH, MCHOJB3YEeT €ro Kak 3aMeHy 3aMbIcia, U
pasHUIA B pe3ysbTaTe JODKHA ObITh H3MEPUMOIL.

VYposens |l 03navaer nopoxkieHne MaTepuana, KOTOpOro He ObLIO Ha COOBITHH, TUOO OTHOCTHIO
aBTOMaTHyeckyto cOopky. Jlns cBageOHOro aHpa 3TO OTAENbHBIM Cilyyail, MOCKOJNBKY CroJa
no0aBisieTcsl BOMPOC JOKYMEHTAJIbHOM JIOCTOBEPHOCTH. BoccraHoBieHHME MPOMYLIEHHOrO Kajapa
TeHEPATUBHBIMU CPEJCTBAMHU CO3/1aET U300pakeHHe COOBITHS, KOTOPOrO HE MPOUCXOAMIIO, B (pUiIbMeE,
Ybsi IIEHHOCTh OCHOBaHa Ha TOM, YTO COOBITHE MPOMCXOIMIO. JTa pabdoTa paccMaTpUBAaEeT TaKoe
IIPUMEHEHHE KaK BBIXOJAIIEE 3a I'PAaHUIIBl )KaHPAa HE3aBUCUMO OT KadecTBa pe3ysbTara, U Ipeagaraet
BKJIFOUUTH PACKPBITHE MOI0OHBIX BMEIIATENLCTB B JOTOBOP CO 3aKa3UMKOM.

7. OxunaeMble pe3yJbTaThl

Huxe u3noxeHsl npejckazaHus, BbITEKAIONIME U3 TUIOTe3. 3HauUeHusl Ha puc. 3 u 4 noaoOpaHbl
TaK, 4YTOObI MOKa3aTh (GOPMY O’KHAAEMOT0 MATTEPHA, U MOJUIekKAT 3aMEeHe Ha U3MepeHHbIe mocie coopa
JAHHBIX.
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Puc. 3. Oxupaemsblie pasninymMa No M3MEpPeHWAM TBOPYeCKOoro pesynbTaTta
(runoTtesa; wkKana 1-7)

CpepHan 3KcnepTHaA oLeHka

HoeuzHa Heomu- UeHHoCTb AsTop- TexHu- 3mMoumo-
AaHHOCTE AnA Napel CKWiA ronoc yeckoe HanskHoe
KavecTeo Bo3nefcTBNe

BN Py4HOW MOHTaX (KOHTponb) . AW-accucTUPOBaHHBLIA MOHTaX

3HaYeHNA MAMIOCTPATHBHBIE: 3TO NpeficKasanus runoTes H1-H3, a He cobpanHsie AaHHsle

Puc. 3. Oxcuoaemvbie paznuius no uzsmepenusmM meopuecKozo pe3yibmama (cunomesa)

IIpenckazanue no H1 u H2 coctout B pacX0oXJeHUM IO HANpPABICHHUIO. TE€XHUYECKOE KAaueCTBO
JIOJIKHO BBIPaCTH 3aMETHO, ITOCKOJIbKY HMEHHO TaM MHCTPYMEHTHI 3peiibl. LleHHOCTh 1l maphl A0KHA
OCTaThCsA Ha TOM )K€ YPOBHE MJIM CJETKa BBIPACTH 3a CYET CKOPOCTU CAAYM M YMCTOTHI M300paKEHUS.
HoBusHa nomkHa ocTaTbCcsi HEM3MEHHOM, HEOKUJAAHHOCTh CHU3UTHCS, aBTOPCKUH TI0JIOC CHU3UTHCS.
Takoit npoduiab o3Hauan Obl, uyro HWM-accuctupoBaHHBIM mpouecc aenaeT (UIbMbI Jydlle 10
MpU3HAKaM, KOTOpBIE JIETKO HM3MEpPUTh, M XYK€ IO TNpH3HAKaM, 3a KOTOpBIE 3aKa3YMK BHIOWpaeT
KOHKPETHOT'O aBTOpaA.

Puc. 4. Nepepacnpepenexnne paboyero BpeMeHu Ha oAUH DUNbM

(runoTesa; 4achl)
40

35 I3a

M
N
-]

Yacbl nocTNpoAakLlHa

-
W o
o &

Py4Hon WW-accncTw-
npouecc POBaHHbIA

npoLecc
e TexHW4eckas pyTuHa W TBOpYeCKUe pelleHns

mm OTHOp W CTPYKTYpa = OGLIEHWE C KNIMEHTOM

Puc. 4. Ilepepacnpedenenue pabouezo apemenu Ha 00Un Quivbm (cunomesa)

[Ipenckazanme mo H4 kacaercs He kadecTBa, a CTPYKTYypbl Tpyna. CokpalleHue TeXHHYECKOH
PYTHHBI IPUMEPHO HA JIEBATH YacOB Ha ()MIIBM HE O3HAYaeT aBTOMATHUYECKOTO TTOSIBIICHHSI JIEBSITH YaCOB
TBOpueckoil paboTel. [lo HaOMIOAEHUSM MPAKTUKU BBICBOOOKIEHHOE BpeMs 4dalle YXOIUT Ha
yBEITWYCHUE YHCIIa 3aKa30B, YeM Ha yriyOJieHne paboThl Hall KaxIsiM. Puc. 4 m3o0paxkaeT clieHapuit
CO3HATENBHOTO NepepacnpeneieHus; ga3a 1 JomKHA MOKa3aTh, HACKOJIBLKO OH PaclpOCTpaHEH.
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Puc. 5. N'mnotesa nepeeépHyToi U: aBTOMaTU3aLMA U PazNM4UMOCTL ABTOPCKOro CTHASA

MNpeanonaraemeli
onTUMYM

PasznnyumMocTb aBTOPCKOro cTUNg

3oHa
Neperpysku oHa NPONYKTWUBHOIO
pyTUHOR cc yOHUYEeCTBa

30Ha
roMorexuaunm

T T 1
50% 75% 100%

[ona peweHuid, aenernposaHHbix UA

0% 25’%
Puc. 5. I'unome3sa nepesépnymoii U: agmomamuzayus u pasiuuumocms aemopcKo2o Cmulisl

l'unoreza H3 mnpexnckaspiBaeT HenuHeHHOCTh. [Ipu HyJneBOM JelerMpOBaHUU aBTOP TPATUT
OO0JIBLIYIO YacTh BPEMEHU Ha ONepaly, He TpeOyrolire aBTOPCTBA, U KaueCTBO CTPAAAET OT YCTaOCTH
Y HEXBAaTKU BpeMEHHU Ha BbIOOp. IIpu ymepeHHOM JienerupoBaHuu pyTHHA CHSTA, a PELLIEHUSI OCTArOTCs
32 4YeJIOBEKOM, M pa3IMYUMOCTh CTWJIS JIOCTUraeT MakcumyMma. IIpu BBICOKOM JeNernpoBaHUM
CTPYKTypa M PHUTM ONPEACISIOTCS CTAaTUCTHUKOW KOpIyca, W (HIbMBI Pa3HBIX aBTOPOB CXOIATCSA K
obmemy Buay. IlpeanonoxurenbHblii ONTUMYM HaXoAUTCS B 30HE 35—50 MpOLIEHTOB AeIerupoOBaHHbBIX

peuieHui, NpUYEM JEJIETUPYIOTCS. UMEHHO OIEPAallMK C BHEIIHUM KPUTEPHUEM IPABUIIBHOCTH.
Tabnuua 3. OnepannoHanu3anus NepeMeHHbIX

Hcrounuk
[Tepemennas Ornpenenenue Nsmepenne
JIAHHBIX
OJIsL CIICHUI
A p © Kypran
YposeHb MIPUHATBIX o .
B3aUMOJICUCTBUSIL: ®daza 2
JIeIeTUPOBAHUS MIPEIIOKEHHUIO
MPUHSTO/OTKIIOHEHO
CHUCTEMBI
Otnmuune pemenus ot Ilkama 1-7, mectsb
HoBuzna . Crnemas orieHka
TUMHWYHOTO ULl )KaHpa  cyAei
Hanyuuame
Heoxxunannocts Henpenackasyemeix s lkama 1-7 Crnenas oreHka
CyJIbM pelIeHUN
CooTBeTcTBHE Cnenasi oneHka u
LlennocTh IIkana 1-7
Ha3HA4YCHHIO (QUIHbMa 3aKa34uK
Bo3moxkHOCTh
. [Ikana 1-7 mmroc Tect
ABTOPCKHIA TOJIOC ~ TIPUTIACATH bunsm Cremas orieHKa
Ha aTpUOYIHIO
KOHKPETHOMY aBTOPY
TexHuueckoe N3o0paxenune,  3BYK,
IlIxama 1-7 Cremast orieHKa
Ka4eCTBO YUCTOTa CKIIEEK
OMOIMOHATILHOE Cuna OTKJIMKA
Hv Y ixama 1-7 3aKa3unK U CEMbS
BO3JICHCTBHE CMOTPSIILIETO
Pacnpenenenue Yacel mo xkarteropusiM JIHEBHUK pabOTBl U Pasii 1 12
BpEMEHHU 3a1a4 KypHaIT

Hcemounuk: cocmagneno aemopom.

184



MesxayHapoaHblii HayuHblii skypHaa AKAJIEMUK Ne 1 (309) 2026 r.

Tabmuia 4. I'umotessl, npeickazaHus U KPUTEPUN OTIPOBEPKEHUS

i [Ipenckazanue Tect Omnposepraercsi, €Ciiu
TexHUYeCcKOe KayeCcTBO BbIIIE
CwmemanHas  mojenb, PasHuna — He3HauMMa
B ycinoBuu B, neHHocts He
1 MapHbIE TaHHBIC WJIM OTpULIATEIbHA
HUKE
HoBuszna HE pactér,
HeoxxunagHocts
HEOXKMJIAHHOCTh majnaer B CwmernianHas MOJEIb N
2 pacTéT 3HaYNMO
ycioBun B
. KBagparnunbii
ABTOpPCKHMI1 TOJOC CBSI3aH C .
KBanpatuunelii uieH B K03 dUIIUEHT HE
JeJIETUPOBAHUEM 1o
3 . . MOJICITH 3HAYUM WIH
nepesépuytoi U
MOJIOKUTEJICH
TBopueckue 4achl
BricBoOOXKIEHHOE BpeMsi
N AHanu3 JHEBHUKOB M PacTyT
yXOAUT B 00bEM 3aka3oB 0e3
4 ompoca MPONOPILIMOHATBHO
MPOTOKOJIA
HKOHOMHUU

Hcmounuk: cocmaeneno agmopom.

8. Obcyxnenue

8.1. 'omoreHun3amnus Kak OTPaciIeBOi, a HE WHANBUYAIbHBIH PHCK

Pesynbrat omu u Xaysepa (Doshi & Hauser, 2024) nepeHocutcst Ha CBaicOHYIO HHIYCTPHUIO C
ycunenneM. OTIeNbHBIA aBTOp, MOTYYHBIINN aCCUCTEHTA, CKOPEE BCETO CleNaeT (MIIbM JIydIlle CBOETO
00bIyHOrO ypoBHs. OTpacib, Iie Bce aBTOPbI MOJIYYMIIM OJHOTO U TOTO )K€ aCCUCTEHTa, CKOpPEE BCEro
CTaHET OJHOpOJHEEe. DTO pa3Myhe YpPOBHEW aHalu3a CYIIECTBEHHO MJI NPAKTUYECKUX BBIBOJOB.
WHauBuyanbHbIH MPAaKTUK, OLEHHBAas WHCTPYMEHT IO CBOEMY pe3yJbTaTy, HE YBHIUT Npodiiemy,
MIOTOMY YTO IpOoOJIeMa MPOSBISAETCS TOJIBKO B CPABHEHUU MOPTPOIUO Pa3HBIX CTYAUM.

VY aTOro ectb SKOHOMHUYEcKoe cieacTBHe. CBajneOHas cryaus npojaért paziauuue. Ecam
TEXHUYECKOE KAaueCTBO BBIPABHMBAETCS MHCTPYMEHTAaMH, a CTPYKTypa M PUTM CXOASTCS K 0O0IEeMy
11a0JIOHY, Y 3aKa3yuKa OCTa€Tcsl OJUH pa3jiMyaroliuii mpu3Hak — 1eHa. OTpacib, I71€ €UHCTBEHHBIH
BUJIUMBIN pa3IUYaroNIuil MPU3HAK €CTh IIEHA, IBIKETCS K CKATHIO Mapku. TakuM 00pa3oM COXpaHEHUE
aBTOPCKOM DPA3IMUUMOCTH IPEACTABIAET HE JCTETUYECKYIO IPUXOTh, & YCIOBHUE 3IKOHOMUYECKOU
YCTOMYMBOCTH MaJOM CTYyJIUH.

8.2. Cxatue pa3pbiBa MEKIy HOBUYKOM U MacTepoM

Ecnu nannsie bpunitondccona ¢ coasropamu (Brynjolfsson et al., 2025) npruMeHHMBI K MOHTAXY,
HauOOJBIIMKA BBIMIPHIIN OT ACCHCTEHTOB MOJY4YalOT MEHEE ONBITHbIe NpPaKTUKU. s oTpaciau 3To
03Hay4aeT OBICTPOE MCUE3HOBEHHE TEXHUYECKOTO MPEUMYILECTBA KaK OCHOBBI pemyTalii. APryMeHT «y
MEHsl YMIIEe KapTHHKa» IepecTaér paboTaTh, KOTJa 4YHMCTas KapTHHKA JOCTYIHA MO YMOJYaHMIO.
MacrepcTBO nepeMeniaeTcsi B 30Hy, KOTOPYKO HHCTPYMEHTHI HE IMOKPBIBAIOT: OTHOLICHHUS C JIFOJIBMH Ha
cbEMKe, JIOCTYII K HACTOSIIEH IMOIIUH, BEIOOP MOMEHTA, OTKa3 OT OUYEBUIHOTO.

8.3. OTuKa, coriacue u paCKpbITHE

CaneOHast cbéMka paboTaeT C JIOJBMH B COCTOSIHUM BBICOKOH yA3BUMOCTH M 0e3
npodeccnoHalbHOM MOATOTOBKM K MPUCYTCTBUIO Kamepwl. Bmegenne WU nobGapnser Tpu
cneunpuyeckux Borpoca. IlepBblii — 1aHHBIC: TPAHCKPUNIMS M PACMO3HABAHME JIMI[ YacTO
BBITIOJHSIOTCS B 00JIAUHBIX CEepBUCAaX, U MaTepuall YaCTHOM IIEPEMOHHUH MOKUJIAET KOHTYp CTyIuu 0e3
SIBHOT'O COTJIaCHsI Y4aCTHUKOB. BTOpOil — 10CTOBEPHOCTH: FreHEpAaTUBHAS PEKOHCTPYKILINS Kajipa MEHSIET
craryc (uiabMa Kak JOKyMeHTa. TpeTuil — pacKpbITHE: 3aKa3uMK, MOKYIAOIUI aBTOPCKYI0 padoTy,
BIIPaBE 3HATh, KAKUE PELICHUS IPUHUMAJIA CUCTEMA.
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Tabmuia 5. PeecTp 3TUUECKUX PUCKOB U MEPHI

Puck Mexanuzm Mepa
3arpy3ka cheMKH B oOnaunble JlokasbHas  00paboTka 10O
VYreuka YaCTHOI'O
CepBUCHI  TPAHCKPHUIIIMK U COIJIACHE C YKAa3aHHUEM CEPBHCA;
MaTepuaia
pacrno3HaBaHUs ylajeHue 1nocie caauu
. Cornacue napsl Ha HHACKCALUIO;
buomerpus 6e3 Mupekcamus rocTel mo Jjuiam,
. O0TKa3 OT XpaHEHHs] BEKTOPOB
coryiacus BKJItOUasi AeTei
U]
3anmper B  goroBope  JubO
['enepaTuBHAas PEKOHCTPYKLHUS
[Tonmmena nokymeHTa 00s3aTeIbHOE  PACKPBITHE B
HECYILECTBYIOLINX KaJpOB
TUTpPax
Cnaua aBToMaTtu4eckoil cOopku PackpbiTe  ypoBHS — y4acTus

CKpbITOE aBTOPCTBO

KakK aBTOpCKOﬁ pa6OTI>I CUCTCMEI B 1OT'OBOPC

Crupanue PanxupoBanue  aybneit 1no PyuyHOI mpocMOTp OTKIOHEHHBIX

HernapajHOM SMOLMHU  YJIbIOKE U OTKPBITHIM IJ1a3aM cucTeMoi 1yoneit
Hcnonbp3oBanue CBEMOK .

OOyuenue Ha Yy)OM [IpssMo¥i 3amper B JIOTrOBOpE C
KJIMEHTOB U1 J100OydYeHHs

MaTepuaie o NOAPSAIYUKAMU U CEPBUCAMHU
MOJeIeH

Hcemounux: cocmasneno aemopom.
8.4. IIpoTokoJ1 aBTOPCKOTr0 KOHTPOJIS
[IpakTuueckuii pe3ynbTat padoThl GOPMYIUPYETCS KaK IPOTOKOI U3 ceMU MyHKTOB. OH BhIBE/ICH
W3 JIOTUKH Ta0J. 2 U npeaHasHa4CH I MPUMEHCHUS 10 ITOABJICHUS SMIIMPHUYCCKUX JAHHBIX, IIOCKOJIBKY
OCHOBAaH Ha CTPYKTYPHOM IpU3HAKe, a HE Ha U3MEPEHHOM 3 deKTe.
Tabnuma 6. [IpoTokos aBTOPCKOT0 KOHTPOJISI (CEMb ITYHKTOB)

ITpaBuiio ObocHoBaHUe

Crpykrypa ¢uibMa (opMyaupyercs B TEKCTE [0
nepBoro oOpalieHus K aBTOMaTHYECKoW cOOpke,

3ambIcen A0 UHCTPYMCHTA

KiroueBrnie MOMEHTEI
0TOMpPAIOTCs BpYUHYIO

OTKI0HEHHOE CHUCTEMOMN
MIPOCMAaTPUBACTCS

YCJIOBCKOM

IlepBast ckielika CTaBHUTCS
0e3 ceTku Outa

4TOOBI MPEJIOKEHHE CHCTEMBbl OIIEHHBAJIOCh, a HE
IIPUHUMAJIOCh

Kpurepuii 3HauMMOCTH HaXOIUTCS B MaMSITH
3aKa34uKa U OTCYTCTBYET B 00yuaroliell BBLIOOpKe

PamxupoBanue y0neil onTUMU3UPYET TEXHUYECKHE

IpU3HAKW M CHUCTEMaTHYecKH  OTOpachbiBaeT
HeMapaaHyro SMOLHIO
ABTOMaTHYECKasi  pacCTaHOBKAa  TOJ  MY3BIKY

MNOAYUHACT SMOLIUOHAIBHYIO JIOTUKY pHTMquCKOﬁ

[Henernpyrorcs Tonbko Ecnmm  kpuTepuil  NPaBUIBHOCTH  JIEKUT  BHE
3a1a4u C BHEUIHUM MaTepuasa U CTaHAapTa, JeJIETMPOBAaHUE MTOJMEHSET
KpUTEpUEM €ro CpeHUM I10 KOPITyCY
I'eneparuBHOE

IlenHocts cBageOHOrO (UIbMa OCHOBaHA Ha
JIOCTpauBaHUE COOBITHS HE

JIOKYMEHTAJIbHOM CTaTyce M300paeHus
IIPUMEHSIETCA

ABTOpPCTBO 3aKperIsieTcs COLIMAJIbHBIM
YpoBEHb y4yacTHsl CHUCTEMBI

IIPUNHCHIBAHUEM HaMEpPEHUs " TpebyeT
pacKpbIBaeTCs 3aKa3uUKy

IIPO3PAaYHOCTH

Hemounuk: cocmagneno asmopom.
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[Ipotokon mpoBepsieM: ¢da3a 1 TMO3BOJNSAET CPaBHUTH PE3YyIbTaThl CTYAWH, TPUMEHSIOMINUX
nofo0HBIE TpaBWia, C pe3yiabTaTaMu CTyauil 0e3 mpaBmi, a Qasa 2 TO3BOJSET IPOBEPUTH,
NEHCTBUTENBHO JIM COOIII0/IeHNE TYHKTa | cBsi3aHO ¢ 60jiee BHICOKOM OI[EHKOM aBTOPCKOI0o rojoca.

9. Orpanuuenus

[lepBoe u rnaBHOE OrpaHHYEHUE HOCHT CTATYCHBIM XapakTep: HacTosmias pabdoTa mpezasiaraer
paMKy M MPOTOKOJI, HO HE COOOINaeT COOpaHHBIX AAHHBIX. YMCIEHHBIC 3HAUYEHUS Ha pHuc. 3, 4 U 5 U
OLICHKHM Ha pHUC. 7 NPEACTABISAIOT NPEACKa3aHHUsl M HKCIEPTHOE CYXKIEHUE aBTOpa, a HE PE3yJIbTaThl
n3Mepenusi. COOTBETCTBEHHO HU OJTHO YTBEPKACHUE O BEIUYHHE dPPEeKTa HE MOKET ObITh BBIBEICHO U3
ATOM CTaThH.

Bropoe: enunbIiii BicxonHbIN MaTepuan B (ase 2 obecrieunBaeT BHYTPEHHIOW BAIHIHOCTD 33 CUET
BHemHe. OpHa cBagbba, ogHA KyJIbTypHas Tpaaulivsg, OJHA omeparopckas maHepa. OO0oOieHue
TpeOyeT peruInKaluy Ha MaTepraje pasHbIX TPAIUIHiA, TJe cama CTPYKTypa COOBITHS OTIMYACTCS.

Tperwe: TexHonornyeckuit nanamadT MeHseTcs ObICTpee, YeM HAET UCCIEeNOBATeNbCKUM IUKII.
OueHku 3penoctu Ha puc. 7 mpuBsizanbl K cepeauHe 2026 roga M ycTaperoT. Y CTOMYMBON YacThiO
paboThI ABISETCS HE MEpEeYeHb MHCTPYMEHTOB, a MPHU3HAK JEJIETUPYEeMOCTH U3 Tabil. 2, TOCKOJIbKY OH
OIMPAETCSI HA MECTOHAXOXKIEHUE KPUTEPUSI IPAaBUIIBHOCTH, a HE Ha TEKYIIHE BO3MOXHOCTU CHUCTEM.

UYerBEpTOE: aBTOP SBIIACTCS MPAKTUKYIOIIMM CBaJeOHBIM KMHEMATOTrpapuCTOM U 3aWHTEPECOBAH
B BBIBOJIC O COXpPAaHEHWU IEHHOCTH ABTOPCKOTO TpyAa. DTOT KOH(IUKT HMHTEPECOB PACKPHIBACTCS
npsmo. Crenas mporeaypa OLEHKH W MpeABapuTeIbHas MyONuKalus TUIIOTe3 BBOJAATCS UMEHHO IS
€ro OrpaHUYEHHUS.

10. BeiBoab!

Bonpoc, nocraBieHHbIN B 3ar0JI0BKE, JIOMYCKAET TOYHBIN OTBET, €CJIM Pa3/IeIUTh CTOPUTEIUINHT
Ha omepanuu. VCKycCTBEHHBIN WHTEIUICKT yaydllaeT CBaJeOHBI CTOPUTEIIMHT TaM, TJI€ pacckas
3aBHCHUT OT JOCTYIa K MaTepualy U OT TEXHUUYECKON YNCTOTHI: HATH HYXHYIO0 Qpa3y cpeiu JIeBIHOCTa
MUHYT 3alUCH, BEHIYUCTUTH TOCT U3 IlIyMa PECTOPaHa, BBIPOBHSTH JABE KaMephl, COOpaTh BEPTUKAILHYIO
Bepcuio. OcBOOOKIEHHOE 3/IECh BpeMs U BHUMaHUE MPSIMO KOHBEPTUPYIOTCS B KAUECTBO UCTOPHUHU.

KpeatuBHOCTh CHMIKaeTcsi TaM, TJ€ paccka3 3aBUCUT OT BbiOOpa 3Hauumoro. Kpurepuit
3HAYUMOCTH B CBaJicOHOM (puilbMe HaXOMUTCS B MaMITH KOHKPETHOH ceMbH, a 00ydaroias BhIOOpKa
COJIEP’KUT CTAaTUCTUKY 4yKuX cBajeO. [lenermpoBanue 3Toro BpIOOpa 3aMEHSET YACTHBIA KpUTEpUi
CPeIHUM, U Pe3yIbTaT OKAa3bIBACTCS TEXHUUYECKU OE3YIPEUHBIM U B3aIMO3aMEHSIEMbIM.

Otcroga pabouee NpaBUIIO, KOTOPOE CTaThsd IMpeAjiaraeT OTpaciM: MalllMHA HIIET, YeJOBEeK
BbIOMpaeT. OHO oOmepalroHaATH3UPYETCsl Yepe3 MPHU3HAK MECTOHAXOXKIACHUS KPUTEPHs MPaBUIHLHOCTH
(Tabun. 2) 1 yepe3 MPOTOKOJI U3 ceMH MyHKTOB (Tab. 6). [IpoBepka mpasuiia TpeOyeT JaHHBIX, U AU3aiH
UCCIIEeIOBaHM U UX cOOpa u3noxkeH B pazzaene 4. OkugaeMblil BKJIaJl COCTOUT HE B 3alllUTE peMecia
OT TEXHOJIOTUH, a B ONPEJCIIEHNN TOr0, KaKasi 4aCTh peMeciia TEXHOJOTHEH He MOKPBIBAETCSA U MOTOMY
OCTa€TCs MPEIMETOM MPOJAXKH.

Hexmnapauun

duHaHCUPOBAHKE: UCCIIEIOBAaHUE HE MOJTyYano BHEITHETO (MHAHCUPOBAHMS.

KoH(muKT wHTEpEeCcOB: aBTOp SBISIETCS NPAKTUKYIOIIUM CBaJeOHBIM KHHEMATOrpaducToM |
KOMMEPUECKH 3aMHTEPECOBAH B MIPeIMETe HccleAoBaHus. HBIX KOH(IUKTOB HET.

JIOCTyMHOCTh ~ JJAHHBIX: OJMIHMPUYECKHE JaHHbIE HAa MOMEHT MyOJUKAallMd HE COOpaHBbI.
WNHcTpyMeHT ompoca, MPOTOKOJ SKCIEPUMEHTa M KOJOBas KHHUra OYyIyT pa3MelIeHbl B OTKPBITOM
PENO3UTOPHH J10 Hayasia coopa JaHHBIX.

Hcnons3oBanne MW npu mOAroTOBKE PYKOMUCH: MHCTPYMEHTHI Ha OCHOBE OOIBIIHNX SI3LIKOBBIX
MoJieJiell MCHOJIb30BAINCh Ml PEIaKTHPOBaHUS (HOPMYIUPOBOK U IMPOBEPKU CIHCKA JIUTEPATYpBHI.
[TocTanoBKka 3agauu, paMKa, TUIOJOTHs, TUIIOTE3bI, TU3aiiH U POTOKOJ MPUHAJJIEKAT aBTOPY. ABTOP
HECET MOJIHYI0 OTBETCTBEHHOCTh 32 COJIEpKaHHeE.
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[Tpunoxxenue A. KOHCTPYKTBI U TYHKTHI OMIPOCHOTO HHCTPYMEHTA

WuctpymenT ¢asel 1 cocrout u3 mectu 010koB. Hike mpuBENeHBI KOHCTPYKTHI M NPUMEPHI
MIYHKTOB; TOJHAs Bepcusi ¢ GUIbTpAaMU U paHIOMH3alUell mopsaka OyIneT pa3melleHa B OTKPBITOM
PENO3UTOPHH J10 Hayasla cOopa JaHHBIX.

Tabmuma Al. KOHCTPYKTBI U TYHKTHI HHCTPYMEHTA

biox [Ipumep nyHkTa [Ixana
[Ipoduns Ckonpko cBajged® Bbl CMOHTHpOBAIN 3a Yncio
IIpaKTUKa nocneanue 12 mecsues?
Cocran OTtmeTbTe (YHKIMH, KOTOPBHIMU  BBI
MOJIb30BAJUCh B MOCJHEIHUX MATH MHOXKECTBEHHbIH BHIOOD
WHCTPYMEHTOB
MIPOEKTax
Kakas nmonss Touek CKIEWKM B BalleM
YpoBeHb 0-100  mpoueHTOB 1O
nocneaHeM (¢uiapMe Oblla MpeioKeHa
JIeJIeTUPOBaHUs . JTanam
cCUCTEMOM?
ABTODCKAS A popmynupyro crpykrypy ¢mnbma go 1-7, MTOJTHOCTBIO HE
p TOT0, KaK OTKpbIBAl0 aBTOMAaTHYECKYIO COIVIACEH — IOJHOCTBHIO
ABTOHOMMUS
cOopKy corjaceH
OneHute yachl Ha TEXHUYECKOW PYTHHE
Pacnpenenenune
BDeMOI U Ha TBOPUECKMX  pemeHusx B Yacel 10 KaTeropusiMm
p IIOCJIEIHEM IIPOEKTE
CooOmraere nu Bbl mape, kakue dtanbl Jla / HeT / yacTUuHO, IUTIOC
PackpriTue

BBINOJHSIUCH ¢ yyactuem MIN?

Hcemounuk: cocmaesneno aemopom.
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KAHA TYFAH BY3AVYJIAPJABIH ACKA3AH-IINIEK AYPYJIAPBIHbBIH TAPAJIYbI

Kenimoek Kacynan Kanaovaiiynot
Typowvioexos /layvipxan Maoubexoeuu
«Kazaxcman, Hyp-Cynman xanacwl, C.Cetighyniun amvinoazvl Kazax acpomexnukanviy yrusepcumemi

Anparna: Ipi Kapa MaaablH POTAaBUPYCTHIK SHTEPHUTIHIH KO3IBIPFBINIBIH aHbIKTay yiriH MOT
(ELISA) anicine ueriznenred «POTA-MDA-BUDBy» nuarHOCTUKAIBIK KUBIHTBIFBI Al JaTaHbLIIIbI, all
KOPOHABUPYCTBIK SHTEPUT KO3bIPFBIIIBI TeMarrIFOTHHALMS 9/11C1 apPKbLIbI aHBIKTAJIIbI.

Kiarri ce3nep: Escherichia coli, Clostridium perfringens, poraBupyc, KOpoHaBHpYC, acKa3zaH-1IICK
aypynapsl.

Aybll IapyambUIbIFbl JKaHyapiiapbl TOJAEPiHIH acKa3zaH-ieK aypyiapbl AKMoia OOJIBICHIHAA
KONTEreH LIapyallbUIbIKTapblHa KEe3/1€CeTIH KOHE IIYFBUI MMy Il Tajal eTeTIH 03€KTI MaceleNepaiH
Oipi Oonbin TaOblIaAbl. BakTepusbIK KOHE BUPYCTHIK STHOJOTUSAIAFBI KaHa TyraH Oy3aysiap.blH
JKarmai aypysapsl skaHyapiap/sl a3bIKTaHIBIPY MEH KYTil-0ary jKarJaijiapblHa, COHJAi-aK >KbUIIBIH
ME3TiUTiHe KapamacTaH Ke3jeceli. by aypymap jkaHyapiapIblH 6©JiMiHE, ©Cyli MEH JIaMybIHBIH
OasynayblHa, €MJey JKoHEe NPOPHIAKTHUKAIBIK ic-IIapajapra KETEeTiH IIbIFBIHAAPABIH apTybIHA
0aliTaHBICTHI AUTAPIIBIKTAl YKOHOMHUKAIIBIK IIBIFBIHAAPFA OKEIIS/.

NudexknusuiblK  quapesiapAplH KeH Tapallybl, Oip JKaFbIHaH, JKaHyap ar3achlHA OpTYpJi CTpecc
(baxTopiapbIHBIH ocep eTyiMeH OaiinmaHbIcThl. by sxaHyapiapaslH (U3HOJIOTHSUIBIK JKaFaaiibiHa Kepi
ocep eTill, OpraHW3MHIH TaOWFU TO3IMIUTIriH TeMeHaeTeAl. EXiHII KarbiHaH, MaJl OACHIHBIH JKOFapBI
TBHIFBI3JIBIFBI, OJIAPJBIH MMMYHOJIOTHSUIBIK JKaFJaibIHBIH OipKesKi 0O0IMaybl jKoHE KO3IBIPFBIIITAPABIH
TIPHIUIIK  €TylHE KOJAlibl OpTaHbIH KAJBINTACYbl I[MIAPTTHI-MATOr€HJI MHUKPOOPTraHU3MJIEP.IiH
ailHaJIbIMbIHA MYMKIHAIK Oepei.

OTaHAbIK JKOHE IIETENIIK FbUIBIMH OAeOMETTepaiH MOJIiMeTTepl MHQEKIUSIIBIK Auapesuiapably
HETi31HEeH pPOTaBHPYCTapMEH, KOPOHABUPYCTAPMEH, TI'EpIEeCBUPYCTAPMEH JKOHE SHTEPOTOKCHICHI
Escherichia coli mramaapbiMen apanac »KYKTHIpbUTY cajllapblHAH JAMUTHIHBIH Kepceredi. KemnrereH
FAJIBIMAAP/ABIH MIKIpiHIIE, MOHOMH(EKIUAHBl TE€K T'HOTOOMOHT >XaHyapiapAbl TIXIpUOENiK MXKOJIMEH
KYKTBIpY Ke€31HJe FaHa Mojelnbjeyre Oonaibl. ANl eHAIPICTIK Majd HIapyallbUIBIKTapblHIa OipHere
KO3/IBIPFBILITHIH Oip Me3riiie Ke3/1eCyIMeH CUIAaTTaIaThIH apajac HHpEKIusuap xui oaikanaabl.

Ipi Kapa man TeniepiHiH acKa3aH-1IIEK >KOJIBIHBIH BUPYCTBIK jKOHE OAKTEpHUSUIBIK aypysapblH Aep
Ke3iHJe eM[ey KOHE allfblH ajy YLIIH aypyAblH KELIeH]I 3epTXaHajblK IMArHOCTHKACHIH JXYPIi3y
Kaxer.

3epTTeyliH MakcaThl —KaHa TyFaH Oy3aylapiAblH acKa3zaH-lleK aypyJapblHbIH ATHOJIOTUSIIBIK
KYPBUIBIMBIH aHBIKTAY.

bakrepuonorusuiblk skoHe BHpycoJorusuiblk 3eprreynep 2018-2019 xwsuimapsr C.Celidymnmun
aTbiHIarbl Ka3ak arpoTeXHUKAIBIK YHUBEPCUTETI

ONU300TOJOTHSUIBIK, KIMHUKAIBIK KOHE MATOJOTHSIIBIK-aHATOMUSUIBIK — 3epTTeyiep AKMola
oONBIChIHIA Oy3aymapblH acKa3aH-1IIEK aypyJapbl OOWBIHINA KOJANChI3 Majl MapyallbUIBIKTapbIHIA
AKYPTi3UIL.

3epTXaHaANBIK 3€pTTEyJep YIIIH OJTeH JKOHE aypy >JKaHyapiaplaH aJbIHFaH TaTOJIOTHSIIBIK
MaTtepuai nalganaHbUIAbl 0ayblp, OyHpeK, KoKOaybIp, KIHINIKE )KOHE TOK 1MIeKTIH IMIiH/ErICl, COHIai -
aK aypy JKaHyapJapJbIH HOKIC ChIHAMaJIaphl.

baktepusnblk uHGEKIMS KO3ABIPFBILTAPHIH O6Jinm  ajny >koHe osapabl  JauddepeHranbl
JTUArHOCTHUKAAy Kbl KaObUIIaHFaH oiCTEMENepre COMKeC KYPri3iii.
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Ipi Kapa MaJIbIH POTAaBUPYCTBIK SHTEPUTIHIH KO3ABIPFBIIbIH aHblKTay YiniH UDT (ELISA) anicine
uerizgenred «POTA-UDA-BUIOBy muarHOCTUKAIBIK )KUBIHTBIFBI MTalJaIaHbLUIIbI, a1 KOPOHABUPYCTHIK
SHTEPUT KO3IBIPFHIIIBI TEMATTITFOTHHAIIHS 9JICI aPKBLIbI aHBIKTAJIBI.

XKana tyran Oy3aynapIblH acKa3aH-IIeK aypyJapblHBIH JHArHO3bl KJIMHUKAIBIK OENTuUIepiH,
3epTXAHAIBIK 3EPTTEYJEP/IiH, MATOJOTHSUIBIK-aHATOMUSIIBIK COWBIN TEKCEPYIiH HOTHXKENIEpl >KOHE
3epTTEITeH MapyallbUTBIKTAPAaFbl STTU300THSIIBIK JKaF Il KeIeH 11 Oaranay HeTi31HAe KOWBUI/IBL.

2018-2019 xwimmapel AxkMonla OONBICEIHAA Oy3aylapAblH acKa3aH-illleK aypysiapbl OOHBIHIIA
KoJIalChI3 20 MaJl APy aIbLIbIFBIHBIH KIMHUKAIBIK-3TTH300TOIOT USIBIK MOHUTOPHHT JKYPri3iii.

AJBIHFaH HOTIKENEpAl Taljay *aHa TyFaH Oy3aylapablH >KOFapbl ChIPKATTaHYIIBUIBIFBI OipHeIe
(bakTopaapIbIH KUBIHTHIFbIHA OailIaHBICTHI €KEHIH KOpCeTTl. ATal aliTKaHaa:

e JkaHa TyraH Oy3aynap MEH CHBIpJapAbsl KYTin-Oary »>KOHE a3bIKTaHIbIpy OOMBIHIIA
BETEPUHAPUSUIIBIK TaJanTapAblH CaKTaIMaybl;

e Oy3aynapIblH TaOMFU KOPFaHBIC JCHIeH1HIH TOMEH/IIT;

e TIATOTEHJI JKOHE WIAPTTHI-MATOTeHJI MHUKpPO(MIOPAaHBIH ocepiHe KapChl TO3IMIUIIKTIH
JKETKLUTIKCI3IIT.

Kebinece Oy3aynap emipinin 2-5-kyHi aybipanel. KeliOip »xarmaitnapaa aypy TyFaHHaH KeWiH
OipIeH, anFalKbl ybI3 OepiireHre aeifin Oaiikanaasl. bip mapyambUIbIKTEIH ©31HIE SPTYPIIi Ke3eHaepae
aypyJIbIH XKEHLUIT TYpl aybIp TYpre aybIChII, KaHyapiaapAblH eJiMiHe OKeJIreH KaFaainap TipKesi.

AypyIbIH KEHUT TYpiH/e HeTi3iHeH nuapes 0alKaa b, )kKaHyapiap dJciper, ToOeTi JKOoFanapl.

Aypy aybIp ©TKEH jKarnaiia Keieci oenrizep 6aiKab:

e Kenen auapes (Keije KaH apasac);

e aF3aHbIH KaTTHI CYCBI3/IaHYHI,

e JieHE TemreparypachiHbiH 36 °C-Ka neilin ToMmeHaeyi;

e HOXICTIH Cy Topi3/11 OOIyBbI;

e HOXICTE ra3 KelipIIiKTepl MEH KOPbITbIIIMaraH ybI3 Ka3eHHIHIH YINEKTepiHIH 0OJybI;

e HOXKICTIH JKaFbIMCEI3 HiCl;

e HOXIC TYCIHIH capbl HEMECE CYp-aK TYCTEH JKaChlJ TYCKE ©3Tepyi;

e aHyC aifHajachblHJA TEPIHIH TITIPKEHYI.

Aypy Oy3aynap opHbIHAH Typa aJMaiiJibl, aFr3achl KaTThl CYChI3/1aHA/Ibl, KO3 aaMaylaphbl 1IIKe HIerin
KeTei, JKaJmbl Karqaiibl KypT Hamapiaiael. XKanyapmap Te3 apbIKTan, aypy OacraiFaHHaH KeWiH 2-5
KYH iminje enei.

Aypy y3aKKa CO3bUIFaH KarJaiga oKMeHiH 3aKbIMAaHybl KOChUIaIbl. MyHIail skaHyapiap keOiHece
KOMaTo3/bIK *araaiiaa eneni. KeilGip Oy3aynap caybIFblll KETKEHIMEH, KeiliH oCyl MEH JaMybl aFbIHaH
03 KaTapiapblHaH KaJIbIT KOSIIbI.

[TaTonmorusIbIK-aHATOMUSITBIK  ©3TepicTep acKa3aH-1IIeK KOJBIHBIH KaTapallbIbl-TeMOPPArHsIIBIK
KaObIHYBIMEH cHunaTTangsl. KenTereH jkarmaiinapna yiatabap MeH JKIHINIKE 1IMEKTIH KiTereumi
KaOBIFBIH/Ia OMBIK JKapanap aHbIKTanael. KekOayblp keOiHe yiFaiiMaraH, ajaiiia OHbIH KarcyJlachIHBIH
acThIHJIA HYKTENl KaHTanaynap Oaikanisl. baybIpbplH CHIPTKBI O€Ti MEH KECIHIICIHIH TYyCl ca3 Topi3li
OO0 IBI.

3epTTey OaphIChIHIA aypy JKOHE OJITeH JKaHyapiapaaH anbiaFad 460-TaH acTaM KIIMHUKAJIBIK JKOHE
MaTOJIOTHSUIIBIK MaTepHall YIT1Iepi 3€PTTEI/I.

3epTTey HOTIDKECIHIE acKa3aH-ilIeK aypysiapbl OOHBIHIIA KOJAKMCHI3 MapyamIbUIBIKTAPIBIH
OapIIBIFBIHA BUPYCTHIK YKOHE OaKTePHUSUIBIK TAOUFATTAFbI KO3BIPFBINITAP/IaH TYbIHIaFaH HHPEKIUSIIBIK
MIPOLIECTIH OeNTiyiepi aHbIKTaNIbI.

BakTepusIIBIK KO3ABIPFBIITAP IBIH TAPATYbl TOMEHICTICH O0JITbI:

« Escherichia coli — 5 mapyambuibIKThIH 1-iHae (41,6%);

e Streptococcus TybICBIHBIH OakTepusiiapsl — 2 mapyamsblibikTa (17,1%);
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e Clostridium perfringens — 1 mapyambuibikTa (10,0%);

o Salmonella (S. enteritidis, S. dublin) — 1 mapyambuibIKTa (5,0%);

e Proteus vulgaris — 1 mapyambuibikTa (1,1%);

o Kilebsiella — 1 mapyamsuibikra (0,7%);

e Pseudomonas aeruginosa — 1 mapyamsLibIKTa (1,9%).

CoHbIMEH Katap:

e potaBupyc anTuresaepi 1 mapyamsLibikTa (34,3%);

e ipi Kapa MaJ KOPOHABUPYCHIHBIH aHTUTEHep] S mapyamblibiKTa (14,3%) aHbIKTaNAbL.

3epTrenred OapiblK IMIapyallbUIBIKTapAa apajac uHpexuusaap tipkenni. Keibip skarmaiinapaa
onap OipHemie OakTepus TYpPJIEPIHIH KOCBIHIBICHIHAH Typca, Oacka >karmaiiapja OakTepusuiap MeH
BHPYCTap/IbIH O1pJIECKEH 9CEpPIHEH JaMbIFaH.

EH xui ke3eckeH KO3AbIPFBIILITap KOMOMHAIIHSIIAPHIL:

o E. coli + Streptococcus + Clostridium perfringens;

e E. coli + Clostridium perfringens;

o E. coli + Streptococcus;

e E.coli + poraBupyc.

bapnbirsr:

e 228 E. coli uzonarsr;

e 99 Clostridium perfringens;

e 126 cTpenToKOKK;

« 8 Salmonella enteritidis »xoue S. dublin;

e 10 Proteus vulgaris;

o 6 Klebsiella;

e 2 Pseudomonas aeruginosa u3oJsTbl O6JiHIIl aJbIH/IbL.

Ac KOpBITY JXYHECIHIH 3aKpIMJIaHy Oenrijepi Oap aypy >KoHE eireH OysayrnapiaH OejiHTeH
MUKpPOOPTaHU3M/IEP/I1H KOIIIUIIr 3epTXaHaAIbIK KaHyapJapFa KaThICThl TaTOT€H/IIK KACUET KOPCETTI.

Maut mapyaibUTBIKTapbIHAa KaHa TyFaH Oy3aylap/IblH acKa3zaH-1IIeK aypyIapbIHbIH ATHOJIOTUSUITBIK
KYpBUIBIMBIHA TaJJ1ay KYPri3Uiil.

3epTTey HOTHIKEJEepl acKa3aH-1ILIeK aypyJapbIHbIH HEri3ri KO3JAbIPFBILITAphl OakTepusuiap MEH
BHUpYCTap/ibIH O1pJIECKEH KaybIM/IaCThIKTaphl €KEHIH KOPCEeTTI.

Heri3ri uHQEKIUSIBIK areHTTep peTiHAe:

e osHreponatorenai Escherichia coli mrammapsr,

e Clostridium perfringens;

o Proteus vulgaris;

o Klebsiella;

e StreptoCcoCCUS TYbICBIHBIH OaKTepUsIaphl;

e poOTaBUpYyCTap;

e KOPOHaBHpYCTap aHBIKTAJJIBI.

Ko3abIpFeIITapAbIH €H K1l Ke3/eceTiH KOMOMHALUsIaPHI:

o E. coli + Streptococcus + Clostridium perfringens;

e E. coli + Clostridium perfringens;

« E. coli + Streptococcus;

e E. coli + poraBupyc 60bI.

2018-2019 xbutmapsl AkMona oOJBICHIHBIH 20 Mall ImapyanibUIBIFBIHIA Oy3ayiap/slH acKa3aH-
1IIeK aypyJiapblHa SMU300TOJOTHSUIBIK MOHUTOPUHT KYPIi3iiji.

XKana tyran Oy3ayigap MeH CHBIpIApAbl KYTiN-0ary J>KOHE a3bIKTaHABIPY TaJlallTapbIHBIH
cakTajlMaybl, COHJai-ak Oy3aynapJblH TATOTEH[1 >XOHE IMAPTTHI-MATOTCHII MHUKpodopara KapChl
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TaOUFU KOPFaHbIC JICHIeHiHIH TOMEH OOJybl 3€pTTEIreH MapyalIbUIbIKTapaa xKaHa TyFaH Oy3aynap.IbIH
KOFapBl ICHTel/Ie aypyFa MaIIbIFybIHa ce0ern 00IaThIHBI aHBIKTAIIBI.

3epTTey OaphIChIHA aypy JKOHE JITeH jKaHyapiapaH ansiHFad 460-TaH acTaM KIMHUKAJIBIK KOHE
MATOJIOTUSIJIBIK MaTepHall YATUIEPl 3€pTTENII.

BapinbIk 3epTTenreH mapyambUIbIKTapaa apanac nHpeknusuiap anbikTanabl. KeitOip sxarnainapaa
onmap OipHemie OakTepusi TypiepiHeH Typca, Oacka jkarmaiyiapja BHPYCTap MEH OaKTepUsIIap.IbIH
OipJIecKeH 9CepiHeH TYbIHIaFaH.

WH}eKuusuIbIK JUapesiHbIH €H JKU1 aHBIKTAJIFaH KO3IbIPFBIITAPBI:

Escherichia coli;
Clostridium perfringens;
CTPCIITOKOKKTAp,
Salmonella enteritidis;
Salmonella dublin;
Proteus vulgaris;
poraBupycrap;
KOpOHaBHUpYcCTap OOJIIBI.

Knunukanslk Tekcepy ke3inae Oy3aynapaa To0eTTiH TOMEH/IEY1, JKajIbl dICI3IIK )KOHE KYpaMbIHIA
HIBIPBIIIBI Oap CApPFBINI-CYP TYCTI CYHBIK HOXKIC OaliKasIIbl.
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KA3AKCTAHIAT'BI BACKAPY CAITACBIHA HU®PJIBIK TPAHCOOPMALMUAHBIH
I9CEPIH DKOHOMETPUKAJIBIK BAFTAJIAY

Asanoéepzenosa Hypzyn Hypnankwizel
Oxonomuka evinbimoapvinviy macucmpi, MBA,
on-Dapabu amvinoazvl Kaz¥y myneei,
Anmamul, Kazakcman

AHHoTanus

bBi3ain KyHIEmKTI eMipiMi3ai HUGPIBIK TEXHOJIOTHIAPCHI3 €JIeCTeTy MYMKIH OoJMail KaiFaH
FaKall J9yipJie eMip cypild >KaTelpMbI3. OChIIaH OH-OH O€C KbUT OYPBIHFBI YaKbITTHI €CKe TYCIpeHiKIIIi.
Ke3 kenren KapamaiiblM aHBIKTaMa aily, KOJIK TipKey HEMeCe KopJeMaKbIFa OTiHIII Oepy YIIiH XaIbIKKa
KbI3MET KOPCETY OPTANBIKTAPbIHAA, SKIMAIKTEp MEH TYPJi MUHHCTPIIKTEP/IH ISMi3JepiHe cararTarl,
Kele TinTi KyHaep 0oiibl Ke3eKkTe TypaThiHOBI3. Kara30acThuUIbIK, OITIIEHTIH MepIiep MEH KoJTaHOamap
KHMHAy KapamnaiibiM a3aMaTTapAblH KYHKECIH KYKapTKaHbl ObUIall TYPCBIH, KOFaMIAFbl )KEMKOPJIBIKTBIH
ecyine Tikeneil ocep ererin [1, 8]. Anm Oyrim me? byrin 6i3 yiijeH MIBIKNAi-aK, KOJBIMBI3JAFbl
cMapThoHHBIH OipHelie OaThpMachlH 0acy apKbUIbl JKY3[€T€H MEMIIEKETTIK KbI3METKE KOJI JKETKi3e
anambI3. byl jxall FaHa TEXHUKAJIBIK BIHFAMIBUIBIK €MeC. byl — MEMIIEKET IIeH a3aMaT apachbIHJIarbl
KapbIM-KAaTBIHACTHIH, SIFHU 0acKapy carnachklHbIH TyOereini, punocodussik neHreiine esrepyi [1, 6].

Amnaiina, «qupIaHapIpy eMipiMi3Ii )KaKCapTThD» JeN KaJlaH ce30eH alTa cajay FBUIBIM YIIiH,
OHBIH 1ITIHJE SKOHOMHUKA YIIiH JKeTKiTiKkci3. Ke3 kenren MmemiiekeTTik pedopMaHbIH, acipece MU(PIIbIK
TpaHcopMaIis CHUSKTHI KbIpyap KapaKaTThl TaJlall €TeTiH ayKbIMJIbI MPOIECTIH HAKThl THIMIUIITH
emmey Kaxer. On ymiiH 0i3re 3MoIMAFa eMec, HaKThl CaHAapFa, KaTaH JIOTMKaFa HETI3JeNIreH Kypal
Kepek. MiHe, OChl Kep/ie SKOHOMETPUKA FhUIBIMBI aJIIBIHFBI KaTapFa MIbIFaIbl [5]. DKOHOMETPUKAIIBIK
Oaramay — Oyl Koramja OoJsibIl  JKaTKaH KYOBUIbICTapAblH —ceOen-caniapiblK —OaillaHbICBIH
MaTeMaTHKAJIBIK KOHE CTAaTHCTHUKAIBIK MOJIENbIEp apKbuIbl nanennaey. bi3 6ackapy canmachHBIH Kaian
©3repreHiH ce3IMMEH eMec, HaKThl (hopMysalapMeH, ayKbIMIbI IEPEKTEPMEH oJIIIeyiMi3 Kepek [5, 7].

Ke3 kenren kyp/eni 5KOHOMETPUKAIBIK MOJIEb/1 KYpY KOHE OHBI Tajfay — HaFrbl3 JETEKTUBTIK
OKHFaHbI IIEMIKeHMeH Oipaeit. KitaccukablK 1eTeKTHB MIbIFapMallapbIHaFbI1al, 1aTa-aHAIUTUK MaMaH
IIAIIBIPAHKB (haKTiIep MEH MUJUTMAPTaFaH CaHIAapAbIH apachlHaH JIOTUKAIBIK OaiJIaHBIC TaybII, KO3Te
KOPIHOGUTIH 3aHABUIBIKTAPAbI amra Oilyl KepeK. DKOHOMMKAIBIK KOPCETKIIITep, XaIbIKTHIH Kipici,
KbI3MET KOPCETYy YaKbIThl — OCBIHBIH 0opl YJIKEH KapTHHAHBIH KIMIKeHTal OemmiexkTtepi. MyHnai
ayKbIMJIbl IepeKTep/Ii OHeTl, OJJaH JIYphIC IIENIM LIbIFapy YIIiH jKall FaHa KecTenep kacay >KeTKIIIKCI3.
O yIIiH CTaTUCTHKANIBIK TalJ1ay 9ICTEPIH, TEPEH JOTUKAIBIK (PYHKIMSIIAP/IbI KOJaHa OTBIPBII, HAKThI
aHaJMTHKa jkacay Tajamn erijeni [5]. J[onm ochl aHaNMTUKAIBIK JKYMBICTAp/bIH HOTHXKECI MEMJIEKETTIH
JYphIC OaFBITTA KeJie )KaTKaHBIH HEMECE KaTeMKTEep JKi0epil KaTKaHBIH aHBIK KOPCETE 1.

Kazakcranaarsl nu¢piaslk TpaHCPOpMALUSHBIH Oackapy camachlHa oCepiH SKOHOMETPHKAIBIK
TYpFeIIaH Oaranay YIIiH OipHelle Heri3ri aiHbIManbuiapAbl (MHIUKATOpiapibl) KapacThIPYbIMBI3
Kaxer. bipiHmi ke3ekrte, Oyn — chi0aiiiac >KEMKOPJBIK JEHIeHiHIH TeMeHJeyi. BIopokpaTusibK
KeJleprijiep KaHIIAJNBIKThl Kol 0o0Jica, MEMKOPJBIK TOYEKeNl COHIIANBIKTBI JOFapbl Oonansl [8].
OnexkTpoHIbIK YKiMeT (eGov) jKyiecl MEeHEeYHIK MeH a3aMaT apachlHarbl TiKenel OaillaHbICTBI KOW/IbI
[6]. MammHa mapa anamaiiipl, MalIMHa KOHUI-KYHIe Kapam KbI3MeT KepceTneiifi. DKOHOMETPUKAIIbIK
MOJIENIbJIEp KOPCETKEHICH, MEMIIEKeTTIK KbI3METTepAiH OacbiM Oediri HUQpabIK ¢GopmaTka 6TKEeH
ailmMakTap/ia TYPMBICTBIK >XE€MKODJBIK JeHrewi KypT TemeHiereH. byn kepcerkim JlyHuexy3iik
6aHKkTiH «backapy canachlHbIH WHAWKATOPJIAPBIHAA» J1a HAKThI KepiHic TanTsl [3, §].

ExiHII MaHBI3BI KOPCETKII — MEMJIEKETTIK OacKapyIblH TPAaHCIAPEHTTUIIr, SIFHU AlllbIKTHIFBL.
byrinri Tanma «AmblK OOJUKET», «AIIBIK JepeKTep» MOpTajzapbl apKbUIBI Ke3 KEeJNreH a3amar
MEMJICKETTIH KapKbIChl Kallall »KYMCAJbIl JKaTKaHBIH Kepe anajabl. Bysl XalbIKThIH OWJIIKKE ereH
ceHIMIH apTThipaabsl. CeHIM — SKOHOMHKAJAFbl €H 0acThl KanmuTal. Erep XaJlblk MEMIIEKETKE CeHCe, Ol
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CaNBIKTBHl YaKBITBIHIA TOJEH i, OM3HECIH KOJICHKEACH NIbIFapajbl, MHBecTUlHS Kysiael. Ocbliaiiiia,
IUQPIBIK AIBIKTHIK TIKENEH SKOHOMHKAIBIK eociMre aiHamanel [7]. bi3 Oy KoppensuusHbl
perpeccHsUIbIK aHAJIU3 apKbUIBl OHAM JQNIeNACH anmambl3: akmapaTrka KOJDKETIMJAUIIK WHIEKCT ©CKeH
CaiiblH, IaFBIH XKoHE opTa OusHecTiH XKIO-neri yneci ne apra Tyceni [4].

Y1uriHI KepceTKill — yaKbITThl YHEMIey. DKOHOMHUKaAa YaKbIT — €H KbIMOaT pecypc. bypoia 6ip
KOCIMOPBIHABI TipKEy YIIIH anTajian yakbIT KeTce, Ka3ip oy OipHelne MUHYTTHIH IHIHJIE JKy3€ere acajbl
[6]. Kapanaiibim TinMeH aiTKaHIa, MWUIMOHIaraH Ka3akcTaHnublkrap XKKO keseriHme OTKi3eTiH
MBIHJIaFaH CaFaTTapblH ©3 OTOAChIHA, >KYMBICHIHA, OM3HECIHE >KYMCAWTBIH OO0JIbl. DKOHOMETpUKA
TUTIMEH alTcak, Oy TPaH3aKIHUIBIK IIBIFBIHIAPABIH KYPT KbICKapybl. OChl YHEMJIEITEH YaKbIT ICH
pecypcrap Tikeneil eH0eK eHIMIUIITIHIH apTybIHa aibin kenexi [4, 7].

Hereamen, mudpIiblk TpaHchopMalus TEK KOFaphbl ICHIeHIerT MUHUCTPIIIKTED MEH 1pi YJITTHIK
KOMITAaHUSUTAP/BIH FaHA CHINICIHIETI JYHUE eMec. byl mporecc KEprimiKTi JeHreune e, KOFaMIbIK
OMIpJIIH op cajachlHAa aWKbIH KOpiHic Tabambl. MbIcanbl, AJMaThl CHSIKTHI ipi MEramojucTepe
YUBIMIACTBIPBUIATEIH  TYPJII JKacTap kolanapbl, KalaldblK CIOPTTBHIK TYpHUpPIEp, Kimm ¢yToom
KapbICTapbl HEMEce JJIEYMETTIK KOFaMJbIK OacTramMamapAblH €31 OyriHae HUQPIbIK Kypalgapchi3
etneiini [9]. KaTpicymbuiapasl Tipkey, oJapblH MAJIIMETTEPIH JKWHAKTAy, HOTIDKENIEP/Il Talay KoHe
OOaHBIH KOFaMFfa TUTI3TEH ocepiH Oaranay YIIIH J€ HAKThl JEPEeKTep MEH CaHABIK KOpCETKIITep
KOJJaHbuIapl. MyHIal ayKbIMIBI KEPruTikTi >koOamapiael OacKapylarbl camaHbl apTTBIPY YIIIH 1€
naTa-aHAIUTHKAHBIH pejii eTe 30p. JKoOaHBIH THIMIUIITIH KYpFaK Cce30€H eMecC, HaKThl >KMHAIFaH
JepeKTep HeTi31H/e JaJeiey — Ka3ipri 3aMaHFbl MCHEDKMEHTTIH 0acThl Tayiaosl [9].

Temenaeri kecre HUQPPIBIK TpaHCHOPMAIUSIHBIH THIMAUNTNIH 3KOHOMETPUKAIBIK TYPFBIIAH
Oaranmayra 0o0JIaThIH, KEHIHEH KOJIJAHBUIATHIH KOHE PECMU CTAaTHCTUKara CYHEHETIH KOPCETKIITepAiH
MbICaJIbI OOJIBIN TaOBUIAIbL:

Kecrte 1. DkOHOMETpHUKAIIBIK TajlIayFa Heri3aenared kepcerkimrep [11, 12].

Kepcetkim 2019 2022 2025 Osrepici baranay moni

DNEKTPOHIBIK 80,2 90,8 92,5 +12,3 T.1I. MeMitekeTTik

dopmarra KbI3METTepIiH

KOpPCETUIreH U piIaHybl apTTh

MEMJIEKETTIK

KBI3BMETTEP/IIH  YyJIec,

%

eGov  MOpTalbIHEIH | 85 10,8 13,6 +60,0% A3zamarrapabH

TIpKeJIreH UPPIBIK

naianaHymbUIapel, KBI3METTEP/T1

MJIH aJiam naiiiananysl ecTi

Ownmaiin  kepcerinrex | 25,4 447 67,2 +164,6% Kezmer KOPCETY

MEMJIEKETTIK KeJeMi

KBbI3METTEP CAHbl, MJIH aNTapJIBIKTal apTThI

BYY E-Government | 0,759 0,862 0,889 +17,1% DNEKTPOHBIK

Development  Index YKIMETTIH

(EGDI) XaJTBIKAPaJTbIK
PENTHHT1 KaKcappl

WuTepuer 82,5 89,3 92,3 +9,8 T.1. Hudpasik

nai JaaHyIbLIap IbIH MHOPaKypHUTBIMHBIH

XalbIKTaFbI yieci, % KOJDKETIMILIITT
apTThI

MemiekeTTik - —25% —40% -40% OKIMIILTIK

KbI3METTEP/1 any TUIMJUTIK ©CT1

YaKbITBIHBIH ~ OpTaIia

KBICKapYhI
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By kepceTkimTepai IKOHOMETPUKAJIBIK TAJNAAay1a KOJIAHYFa 00J1abl:

AHBIMAJIBI Bearinenyi Typi

Backapy tuimainiri uHIEKCI Y Toyenni allHBIMAIIBI
[udpablk MEMIIEKETTIK KbI3METTEPIiH Yiieci X, Toyenci3 aitHbIMAIBI
WHTepHeTIIeH KaMThLTy JIeHTeii X, Toyenci3 aitHbIMAIBI
AKT caynacbiHa MEMJIEKETTIK IIBIFBIHAAD X5 Toyenci3 aitHbIMabI
e(Gov naii1aJaHylbUIapbIHBIH CAHbI X, Toyernci3 aitHbIMaNbI

DKOHOMETPHKAIIBIK MOJIENb MBICAJIBI:
Y =B+ B1X1 + B2Xs + B3Xs + aXy+ €

MYHJIA:

e Y— MeMJIeKeTTiK OacKapy THIMILIIr;

e X;— mudpranapIpbUIFaH KbI3METTEPIIH YIIeci;

e X,— UHTEpHETIICH KaMTy JICHT€iii;

e X3— muQpabIK TpaHCPOPMALIUAFA KYMCATIFaH MEMJIEKETTIK IIBIFBIHAAP;

o X,— eGov maitnananymblIapbIHbIH CaHbl,

e &— Ke3/IeHCOK KaTelliK.

OcbiHait kectenep MeH MOJAETb LMQPIBIK TpaHCPOPMALUSAHBIH MEMJICKETTIK Oackapyra

BIKITAJIBIH CaHJIBIK TYPFBIIaH HET13/Ieyre MYMKIHJIIK Oepei.

OpHHE, Ke3 KeNreH YJIKeH pedopMaHBIH KOJEHKENI TYCTapbl ga 0ojaabl. DKOHOMETPHKAIBIK
Oaramay Oi3re TEK J>KETICTIKTEpAl FaHa eMec, KEeMIIUTIKTepAl Ae KepceTeni. Mpicanbl, HUQPPIBIK
TEHCI3AIK MaceleciH anmaiblK. Ipi Kanamapaa 5G uHTEpHETI iCKe KOCBUIBIN JKaTKaHAa, KeWOip maraid
aypllap/ia ol KYHIe JeHliH TypakTbl OaiinaHelc *OK. Erep MemieKkeTTiK KbI3METTep TOJbIFbIMEH
cMapT(doHFa KelIipijice, aybUIarbl 3eHHETKEpJIep HEMECe UHTEPHETKE KOJIbI JKETIIEHTIH a3aMaTTap He
icreiini? bynm wmemnekeTTik Oackapy camacklHa Kepi ocep ereriH (¢akrtop [2, 10]. biznix
HSKOHOMETPHUKAJIBIK MOJAEIBACPIMI3 OChI AIIIAKTHIKTHIH SKOHOMMKAJIBIK 3apAaNTapblH J1a €CenTeyl THIC.
NudpakypbUIBIMABIK TEHCI3AIK 9NIEYMETTIK TEHCI3AIKTI TYIAbIPabl, al dJIeYMETTIK TeHCI3AIK KOFaMIBIK
Hapas3bUIbIKKa anbil Kejienl. COHABIKTaH HUQPIaHbIpy MPOLEC] WHKIIIO3UBTI OOMYBl LIAPT, SFHU OJ
eIIKIM/II Ha3apAaH ThIC KaJAbIPMaybl KepeK.

Tarpl Oip MaHBI3IBI MOCENIe — aKMapaTTHIK Kayirci3[ik JKoHe aepOec aepektepal Kopray. bis
MEMJIEKETKE ©3IMi3 Typajbl OapiblK aKMapaTThl — JIEHCAYJbIFbIMBI3/bI, OaHKTErl HIOTTapbIMBI3/bI,
MYJIKiMI3a1 ceHin Tarncelpambl3 [10]. Erep Oyn gepexrep Oazachl Oy3bUIbIN, akmapaT ajasKTapablH
KOJIbIHA Tycce, Oyl YKIMETKe JereH ceHiMai Oipxkona >xosjpl. CoHABIKTaH Oackapy camachlH
OaranaraHia, HUQPIBIK SKOXKYHEHIH KOpFrally JEHreil /e Herisri ailHbIManbulapAblH Oipl peTiHze
KapacTBIPBUIYbl THIC. AKMApaTTBIK KAyINCI3AIKKE CalblHFAaH WHBECTHIMS — Oyn skaii fana [T
HIBIFBIHAPBI €Mec, OYJT YITTHIK KAayINCI3IKTI KaMTaMachl3 eTyAiH keniti [10].

bi3 mudpneik TpaHchopmaius Typadbl aiTKaHna, KeOiHece TEeXHUKAIbIK TEepMHUHJIEpre,
ANTOPUTMJIEpPTE, CEpBEpiep MEH KOCBHIMINAlIapra ThIM KeIl KeHUI Oemin keremi3. bipak MeMIekerTik
OackapyablH €H 0acTel OOBEKTICI — on AjaMm. AJaMHBIH AMOLMACHI, YMIiTi, KOPKBIHBIIIBI MEH
MYKTaXKIBIFBI Oap. YKacaHabl HHTEIJIEKT HEMECe €H MBIKTBI ITOPUTM KaHIIIa KepJIeH aKbUIIbI 00JIca aa,
OHBIH OOWBIHJA SMIIATHs, SFHU aJaMIepIIUTIK MeH >KaHAIIBIPIbIK KOK. Lludpraanasipy meHeyHikTepIi
XaJIBIKTaH aJIBICTATAaThIH, OJIapJbl Tac KaOBIPFaHBIH apThIHA KACBIPAaThIH KypajFa aiiHalIMaybl Kepek.
Kepicinie, pyTHHAIBIK KaFa3 >KyYMBICTapblHAaH O0OCaFraH MEMIIEKETTIK KbI3METKepJiep €HJl 63 YaKbIThIH
XaJIBIKIICH TIKEJNeH ceiiecyre, OlapAblH MYHBIHA KYJIAK acyFa, CTPATETHSUIBIK MoceJeNep/i IIenryre
xKymcaysl THic [1, 7].

byriari tanna KaszakcranHblH mu@piblk ykimeTi bipikken ¥arrap ¥YHBIMBIHBIH pPEUTHHTI
OolibIHIIa oneMe alJIbIHFBl KaTapibl OpbIHAAPABIH OipiH ueneHin oTelp [2]. Bysn makTaHbIm eTeTiH
YJIKEH JKeTICTiK. bipak 013 OCBHI )KETICTIKTEpMEH TOKTAIl KaJIMaybIMbI3 KepeK. boamakra MeMIeKeTTiK
Oackapy mpoakTUBTI (anabiH ana Oospkaymibl) ¢opmarka Kemryi Tuic. SIFHHM, a3amaT KaHzai na Oip
KOMEK Cypall MEMJICKETKE XYT1HOeCTeH OypbhIH, MEMJIEKETTIK KYHE EepeKTep i Tanaay apKbUIbl OHBIH
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MYKTaXIbIFbIH aJIIbIH ajia OUTiI, ©31 KbI3MET YChIHYBI Kepek. bana ayHuere kenreHe >kopAeMaKbIHbIH
aBTOMATTHI TYpP/I€ TaFallbIHATybl — OCBIHBIH aJIFallIKbl KapJIbIFalITapsl [6].

Ochl perTe agaMy KanmUTaJIbIH peJiiHe epeKile TOKTajaraH jkeH. Kasipri Oackapy xy#eciHaeri
pedopManapablH COTTUIITT COM KYHEHI ICKe achIpaThlH MaMaHAAp/AbIH OLTIKTIIITIHE TiKeNeH Toyeli.
Kanma >epJeH O03bIK TEXHOJIOTHUSJIApIbl €HI13CeK Te, OHBbl KOJJAHATBIH aJaMIapIblH IUPPIBIK
cayaTTBUIBIFI TOMEH 00Jica, KYTKEH HOTHKEre KOJ JKeTKize aiaMmaiMbi3. COHJIBIKTaH MEMIIEKETTIK
KBI3METIIUIEPl Y3/IIKCI3 OKBITY, OJIapIbIH aHAJTUTUKAIIBIK OWJIay KaOlIeTTepiH JaMbITy MaHbI3abl. Onap
Kall FaHa HYCKAyJBIKThl OpPBIHAAYIIBI €MEeC, TYCINl >KaTKaH MOJIMETTepi ChIHM TYpFbliaH Oaranaid
aNaThlH, CTAaTUCTUKAJBIK, MOTIHJIK JKOHE JIOTUKAJIBIK (QYHKIUSIApAbl (MbICATbI, KYPACHI KECTENiK
ecenTeyyep/ai) epKiH MEHIepreH 3aMaHayH Jara-MeHemkepiepre aiiHanysl Tuic [S]. Tek conma raHa
MEMJIEKETTIK anmnapar IIbIHaibl TpaHnchopManusiaH eTeIl.

Conpaii-ak, MemyIeKeT TeH OHW3HECTIH e3apa iC-KUMBUIBIH IHU(PPIaHIBIPY 3SKOHOMHKAIIBIK
NaMyJIblH JIpaiiBepiHe alHamAbl. ODJEKTPOHIBIK MEMIIEKETTIK CaTblll ajy >Kyieci, CalbIKTBIK
OKIMIIICHIIPY/lI aBTOMATTAHIBIPY KOHE KEACHMIK PAciMIepAl KEHIIAETY KOCIIKEpIepAiH KYMBICHIH
aifTapablkTaii sxxeHUIeTTi [1, 7]. DkoHOMETpUKaIbIK Oaraiay KOpCeTKEeH e, KOCITKepIepAiH OKIMIIILTIK
KeJeprijiep/ii eHcepyre )KYMCAWThIH YaKbIThI MEH Kapa)xaTbl KbICKApFaH CalbIH, OJIAp/IbIH WHHOBALIUSFA
KOHE OHJIIPICTI KEHEUTyTre canaThlH MHBECTULIUSIIAPHI apTasl [4]. byl MaKpOIKOHOMMKAIIBIK JIEHT el 1e
JKaJmbl IMIKI OHIMHIH ©cyiHe >KOHE KaHa YXYMBIC OPBIHAAPBIHBIH KYpbUTybIHA ajblll Keneni. Jlemek,
Oackapy canacbIHbIH UG PIBIK apHaFa OypbUTYBl — OYJI %Kail FaHa QJIeyMETTIK JKalJIbIIbIK eMec, OJ1 eNIiH
9KOHOMHMKAIIBIK Kayilci3iri MeH 0ocekere KaOlIeTTUTITiHIH HeTi31.

Hudpasik TpaHnchopManusHbIH TaFbl 0ip KOpIHOSHTIH, OipaK 6Te MaHBI3Abl dCepl — 01 KOFaMJIBIK
caHaHBIH e3repyi. bypbiH azamarrap OWiikTeH Oip/eHe Cypaylibl, >KaJlbIHYIIBI MO3UIMICHIHIA Ooca,
Ka3ip ojap MEMJIEKETTIH TOJBIKKAHIbl KJIMEHTI, SIFHU camajibl KbI3METTI Tajal €Tyl TYThIHYIIbI
JeHreiine ketepinai. byl MeMiekeTTik opranapAbl €3 >KYMBIC CTHIJIIH ©3TepTyre, XajbIKIeH Kepi
OaiilaHbpIC OpHATYFa MIKOYpIIeH Ii. DIEKTPOHIBIK YKIMET MOpTalbIHAAFkl Oaranay sKyheci, aeyMeTTiK
KeJIIepieri albIK MAaFbIMIap MEH MIKipJiep — OCBIHBIH 09pi IIEHEYHIKTEPiH KYMBICHIH OaKbLIay/IbIH
KOFaMJIbIK TeTiriHe aWHanapl [6]. MyHpaail amblk 3KOXKyHene >KYMBIC ICTEy YIIIH MEMJIEKETTIK
anmapaTka JKaHalla OWIANTBIH, KpeaTHUBTI IIemiMiaep KaObUaaid anaThlH jkaHa (QopMallusaarsl
auaepiep Kaxker. bi3giH  annarbl  OHXKBUIABIKTAFbl €H YJIKEH MIHJAETIMI3 — OCbl  LUDPIBIK
MHQPAKYPBUIBIMHBIH YCTIHE >KOFapbl MOJCHHMETTI, OJUIETTI JKOHE aJaMrepUIUIiK KYHIBUIBIKTapFa
HET13/IeNITeH JKaHa KOFaMIbIK Kemicimi opHaty [10].

DKOHOMETPUKAJIBIK 3epTTeyiiep/e KOJAAHBUIATBIH O/IiCTEpre TOJIBIFBIPAK TOKTAJCAK, MAHENbJIIK
nepektepal  tangay (panel data analysis) JkoHe YakbITTBIK KaTapiap (time series) omicTepi
Kazakcranmarsl pedopManapslH JWHAMUKACHIH OakplaayFa eTe Kojainbel [5]. Mbicanbl, opTypdi
oOnpIcTapiarsl UGPIAHABIPY JACHreli (aliMaKTBhIK CMapT-WHIEKCTEp) MEH COJ  alMaKTapIaFsl
XaJIBIKTBIH ©MIp CYpy calachl HeMece KOCIIKepJIiK OelCeHAUIIr apachlHAarbl OaillaHBICTBI 3epTTeyre
6onanpl. Erep 013 craTUCTHKaNbIK (YHKIUSIIAPABI, TYpJl JIOTUKAJBIK MIAPTTap/Abl JYpPbIC OPHATHIM,
ayKbIMJIbl JIEpEKTep MAacCHUBIH calajlbl ©HIECEK, HaKThl ceOem-caniapiblk OaitnmaneicTapasl (causal
inference) alikbiH kepeMi3 [5]. byn ykimerke Kaii aiiMakka keOlpek Ha3zap aydapy KEpeKTiriH, Kai
OarapiamMaHbIH THIMCI3 €KeHiH Ao HycKan kepcereni. Casicu mienrimaep sMoLusiFa Hemece Jkeke 6ac
nmaiacblHa eMec, TeK KaHa OOBEKTHBTI, IJKOHOMETPUKAIIBIK JISJIEJICHTEH JEPEKTEpre HeTi37eNyl THIC.
By — HarbI3 3aMaHayH, THIMII MEeMJIEKeTTiH OacTel 6enrici [3].

Ocsuraiiia, JepeKTep i KUHAY MEH OHBI OHJICY MEMJIEKETTIK JKOCTIapJiayAblH HET131He aifHaIa Ibl.
Bypein memiMmaep kaOuHeTTepae KaObUIgaHca, €HJII OJap HaKThl aJrOpUTMIEP MeH OoynKaM[bl
MOJIeNIbJIepre CyheHeal. DKOHOMETpUKA TEeK OTKEHIIl capajian KOoWMaibl, of OoJyiamakTsl OoJpKayra
MYMKIHTiK Oepeni. MemiekeTTik 6ackapyaarsl opOip KanaM, opOip WHBECTUIIMSIIAHFAH TEHTe IUPPIIBIK
13 Kanaeipansl [4, 7]. By 13aepai Aypeic OKKM OUTy — SKOHOMHCTEpP MEH JaTa-aHATMTHKTEPAIH OacThI
MingeTi. KazakcTaHHBIH oneMIiK IUQPIBIK KEHICTIKTErl Oocekere KaOiIeTTUTiri oChbl MaMaHAap/AblH
camacelHa, OJApABIH AaHAJUTHKAIBIK KYpalJAapAbl KaHIIAIBIKTHl TEpeH MEHIepreHiHe —Tikenen
OaiiTaHBICTHI.

Hudpnanaeipy yaepiciHiH TaFbl Oip MaHBI3IABI KbIPHI OHBIH OJEYMETTIK HWHKJIIO3UBTLIITIHAC
xatelp. Kasipri Tanga oneymeTTiK KeMEKKe MYKTaX aszamarrapibl aHblKkTay kyheci (OTOachIHBIH
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UQPIBIK KaPTACHI) AT OChI SKOHOMETPUKAIIBIK KOHE aHATMTHKAIBIK MOJIeNbepre Herizaenred [6]. 80-
HEH acTtaM Typii MEMJIEKeTTIK JepeKKopiapibl OipiKTipy apKbpUIbl >Xyie opOip Ka3aKCTaHIBIK
0TOACHIHBIH dJI-ayKaThIH aBTOMATThI TYPJE €CENTen IblFapaabl. Erep oTOachIHBIH Kipici OenriieHreH
IIEKTEH TOMEH/ece, MEMJIEKETTIK KOMEK MpPOAaKTHBTI TypAe, SFHM a3aMaTThIH OTIHIIIHCI3
TaraibiHAanaabl. by MemiekeTTik KapakaTTblH MaKCaTThl )KyMCallyblH (TapreTHHT) KaMTaMachl3 eTel
XKOHE OIOPOKPATHUSUIBIK Keaepriiepai xosael [4, 6]. OcelHmail xyhenaepai eHTI3yAiH 3KOHOMHUKAIBIK
THiMAUTITT eTe kofapbl. Cebebi, OyphIH JKOpJAEMaKbIHBI POCIMIIEY VIINIH JKMHAJIATHIH OHJAFaH Karas
aHBIKTaMaJap/IbIH OPKANCHICHI MEMJICKETTIK OIOJDKETTCH Je, a3aMaTTapblH KaJlTachlHAH Ja HIBIFBIH
Tajarn eTeTiH.

Caiipin kenrenae, mUQPPIBIK TpaHchopMalvs TEK KOATAp MEH Oariapiamaliap/blH >KHBIHTBHIFBI
emec. byn — KoraMHBIH JaMy JEHIeWiHiH, OHBIH alIbIKTBIKKA >KOHE OUICTTUIIKKE YMTBUIBICHIHBIH
kepiHici. backapy camacel 1uppIaHIBIPYMEH OIIEHTCHIMEH, OHBIH TYIKI HOTHIKECI KaparaibiM
XaIBIKTBIH KYHJCJIKTI eMIpiHAeri >kaimbuiblkieH emmmeHeni [7, 10]. bizaiH MiHmeTiMi3 — OCHI OH
e3repicTep/Ii FRIIBIMU TYPFBIJIAH JAJICTJICY, OJKBUIBIKTAPIbI YaKbITHIH/IA AHBIKTAY JKOHE TaMyJIbIH KaHa
OarpITTapblH YCHIHY. DKOHOMETpUKa Oi3re sMmornmsra OepiliMel, HaKThl KOPIHICTI OObEKTHUBTI Typle
Oarayayra MYMKIiHJIIK O€peTiH CeHIMII KoMItac OOJIBI TaObLIaab! [5]. Bonmanrakra MeMIeKeTTiK ammapar
KbI3MeTKepiepl HUDPABIK Kypannapabl Iedep MEHrepreH, aHalWTUKAIbIK oiijlay KaOimeTi KOorapbl
MaMaHJapAaH KypajlaTelH 0oanbl. JXKoHe Oy mporecce emiMi3aiH xahaHIpIK 09CEKENeCTIKTe 63 OPHBIH
HBIK CaKTaybIHA HET13 Kajaiabl.

KopeiTeiabuiaii kene, Kazakcranmarel 0ackapy camacbiHa OUQPIBIK TpaHC(HOPMAIUSHBIH dcepi
opacaH 30p €KEeHI /Jaychl3. ODKOHOMETPUKAIBIK Taljgayiaap UUGpIaHIbIpYIbIH TPaH3aKLIUSIBIK
IIBIFBIHIAPIBI @3aUTHII, JKEMKOPJIBIKTBI aybI3ABIKTAI, SKOHOMHUKAJIBIK THIMIUTIKTI apTTHIPFAaHbBIH HAKTHI
caHgapMeH nonenuen oteip [ 1, 3, 8]. Anaiina, nudpiasik TexHogoTHUsIIap — Oy1 6apibIK AEPTTIH ITUIACHI
HEeMece CHUKBIPIBI Tasikiia eMec. On 6ap OonraHbl Kypai FaHa. bysl KypanablH KaHIIAIBIKTHI Ml aibl
OOJIaTBIHBI OHBI OAaCKaphIll OTBHIPFAH ajamjapra, OJIApAbIH HHETI MEH KOCIOWIiriHe OailIaHBICTHI.
MewmnekeTTik 0ackapyablH 0acTbl MaKcaThl — XaJbIKTBIH OMIp CYpY CamnachlH >KaKcapTy, OIUIETTLIIK
OpHATy >oHe 9opOip a3amaT e31H Kayirci3, OakeITThl ce3iHeTiH Koram Kypy [2, 10]. bizain Oapmibik
MOJIeTIbAepiMi3 O€H TEXHOIOTHUAIAPBIMBI3 OCBI YIIbI MaKCcaTKa KbI3MET €Tyl THIC.
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BJIMSAHHUE COVID-19 HA COXPAHHYIO ®PAKIIUIO BBIGPOCA Y ITAIMEHTOB
C XPOHUYECKOM CEPIEYHOM HEJOCTATOUYHOCTHIO 1 POJIb
PEABMJIMTAIIMOHHBIX ITPOI'PAMM

Hypanikbizol Kancan

Bpau-kapouonoe, PI'TI na [1XB «Hayuonanvnwiti cocnumanv» ML YII1 PK, 2. Aimamol
bepoyaw Hypuna BekoocvinKbl3bl

Ilpenooasamensv xagheopvl « Meduyunsl upessviuatinvix cumyayuiy 6 KPMY, e.Anmamot
bpexewesa Aiizepum Anveueena

Bpau-mepanesm, KI'Il na I1XB «I opoockas nonuxaunuxa Ne8y, e.Anmamot

AHHOTAIUSA

[MTanpemuss COVID-19 mnpuBena K TMOSBICHUIO 3HAYUTENIBHOTO KOJMYECTBA IAIIMEHTOB C
OTJAJICHHBIMH TIOCIIEACTBUSIMH TEPEHECEHHON WH(EKIHH, CPerd KOTOPBIX 0CO00€ MECTO 3aHUMAIOT
CEpACUHO-COCYIUCThIE OCIOKHEHU. [1allMeHThl ¢ XpOHNYECKOI cepiedHON HEOCTaTOYHOCThIO (/1ajee
XCH), ocobenno c¢ coxpaneHHou ¢Qpakuueir BoiOpoca (manee XCH-C®B), mpeacraBisioT rpymimy
BBICOKOTO pPHCKa YXYIIIEHHs] (DYHKIMOHAJIbHOIO COCTOSIHUS CEPJEYHO-COCYAMCTON CHUCTEMBI IOCIE
nepenecenHoit uHpexuuu SARS-CoV-2.

Bmusane COVID-19 Ha  cepaedHO-COCYIHMCTYIO CHUCTEMY CBA3aHO C  HECKOJbKHUMHU
MAaTOreHETUYECKUMU MEXaHU3MaMHU: CHCTEMHBIM BOCIAJIUTEIBHBIM  OTBETOM, OJHJIOTEIUATbHON
TUCHYHKIMCH, HApyIIEHUEM MHKPOIUPKYISAINN, aKTHBAIMCH PEHHH-aHTHOTEH3UH-aJIbI0CTEPOHOBOM
CUCTEMbl U BO3MOXKHBIM HPSIMBIM MOBPESXKICHHEM KapIUOMHUOIUTOB. JlaHHBIE MpOLIECCHl MOTYT
MPUBOJIUTH K HAPYIICHUIO JHACTOIMYECKON (DYHKIIH CEpIa, CHIKCHUIO (PU3NIECKON TOIEPAHTHOCTH
1 YXYAIIEHUIO KaueCTBa KU3HU MAllMEHTOB.

enpro manHOTO 0030pa SBISETCA aHAIM3 COBPEMEHHBIX TpencrabieHuid o Bausauun COVID-19
Ha (YHKIHMOHAIBbHOE cocTosiHMEe cepAna y manueHToB ¢ XCH c coxpaneHHo#l dpakuuelr BeIOpoca, a
TaKKe OIICHKA POJIM KOMIUIEKCHBIX PEaOMIMTAIIMOHHBIX MTPOTpamMM B MPO(UIIAKTUKE TTPOTPECCUPOBAHUS
CEpAEYHON HEJOCTATOYHOCTH.

CoBpemeHHbIE MOAXOAbI K BeaeHuto nanumeHToB nocie COVID-19 nomkHbBl BKIIOYATh paHHEeE
BBISIBJIEHHE (DaKTOPOB pHCKA, HWCIOIB30BAaHUE COBPEMEHHBIX METOMOB JIMarHOCTUKH, BKIIIOYAs
9XOKapAHorpauoo ¢ OLEHKON ITI00alIbHOIO MPOJOJIBHOTO CTpPEHHA JIEBOTO KEIylOouKa, ONpeesieHue
ypoBHsI NT-proBNP u pa3paboTky HHIWBHIyaTU3UPOBAHHBIX MTPOTPaMM KapAUOpeaOUIUTAIINH.

KuaiwueBsie caoBa: COVID-19, mnOCTKOBUIHBIM  CHHAPOM, XpOHUYECKas  CepledHas
HEJIOCTAaTOYHOCTh,  COXpaHeHHas  ¢pakmus  BbIOpoca,  KapauopeaOWIMTalus,  BOCHAJICHUE,
JUACTONINYECKAsT TUCHYHKITHUSI.

Beenenue

COVID-19, BesBansbli BHpycoM SARS-CoV-2, mnepBOoHayalabHO paccMarpuBaliCs Kak
MPEUMYIIECTBEHHO PECHUpaTopHOe 3a00JieBaHKe, OJHAKO MOCIEIYIONINE HCCIeJOBAaHUS MOKa3all ero
CUCTEMHOE BIIMSIHME Ha Pa3IMYHbIe OpraHbl U cUCTeMbl oprannima. Ocoboe 3HaueHHEe UMEIOT CEPIEUHO-
COCYIUCTBIE TTOCIEACTBUS WH(MEKIINH, KOTOPhIE MOTYT COXPAHITHCS MOCIE OKOHYAHUSI OCTPOTO MEePHOAa
3a00JIeBaHUs U OKa3bIBaTh BIMSHUE HA JIOJTOCPOYHBIN MPOTHO3 MAIIEHTOB.

XpoHuueckasi cepieuyHasi HEJOCTAaTOYHOCTh SIBISETCS OJHUM M3 HaumOojee pacrnpoCTpaHEHHBIX
CEP/ICIHO-COCYAUCTHIX 3a00JICBAaHUI H  XapaKTEpHU3yeTCs BBICOKOM YacTOTOM TOCHUTAIU3AIINM,
CHIDKEHHEM KadeCTBa KU3HU M MOBBIIICHHBIM PUCKOM CMEPTHOCTU. OCOOYIO CIIOKHOCTH MPECTABISIET
XpOHHMYECKasl cepJieuHasl HEeJOCTaTOYHOCTh C coxpaHeHHOH ¢pakuueit BboiOpoca (XCH-C®B), npu
KOTOPOH TpU OTHOCUTEIHLHO COXPAHEHHOW COKPAaTUTENbHON (YHKIHMU JIEBOTO KETMyIOYKa HUMEIOTCS
HapylIeHUs paccaabaeHusi MHOKap/ia U TIOBBIIICHHE JaBlIEHUs HATIOJHEHUsI cepiLia.

COVID-19 moxet crioco0cTBOBaTh yXyaIIeHHIO cocTosiHus nanueHToB ¢ XCH-CDB BcnencTpue
pPa3BUTUSI  BOCHAIMTENIbHBIX  W3MEHEHHMM, TOBPEXIEHUS  BHIOTENHS  COCYIOB, HApYIICHUS
MHUKPOIUPKYJIALMKA W MPOLECCOB pemonaenupoBanusi Mmuokapaa. Bupyc SARS-CoV-2 wucnonsiyer
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pelenTopbl aHTHOTeH3UHIIpeBpaarero ¢gepmenta 2-ro tuna (nainee ACE2) misi TpOHUKHOBEHUS B
KJIETKH, YTO MOXET IPUBOAUTH K HAPYLIECHUIO PEryjlsillid pPEHUH-aHTMOTEH3MHOBOM CHUCTEMBI U
Pa3BUTHUIO CEPAECUHO-COCYIUCTBIX OCIOXKHEHUN.

C yueroM yBenumdeHMsl uyucia nanueHToB, nepeHecmnx COVID-19, akTyanbHbBIM CTaHOBUTCA
MOUCK A(PPEKTUBHBIX NPOPUIAKTUUECKUX U pPeaOUIUTAIIMOHHBIX MOJIXO0B, HAIPaBJIEHHBIX Ha
IIPENYNPEXIECHNE IPOIPECCUPOBAHNUS CEPICUHON HEJOCTATOYHOCTH U YIIYUILIEHUE Ka4yeCTBA JKU3HHU.

MarepuaJibl 1 METOAbI

[TpoBeneH ananu3 OTEYECTBEHHON M 3apyOeXHOM HAydHOW JIMTEPATYpPbl, OCBSICHHON BIUSHHIO
COVID-19 Ha cepaeqyHO-COCYIHCTYI0 CHCTEMY, OCOOCHHOCTSM TEUYEHHUS XPOHHYECKOW CepIedYHON
HEIOCTaTOYHOCTH C  COXpaHEHHOM (¢pakuueil BbIOpocCa H  COBPEMEHHBIM  TOAXOIAM K
KapAHOpeaOuIUTALIUH.

[Touck nuTEpaTypHBIX UCTOYHUKOB MPOBOIWICS B MEXKAYHAPOIHBIX AIIEKTPOHHBIX 0a3ax JaHHBIX
PubMed, Scopus, Web of Science, a Takke B OTEYECTBEHHBIX HAyYHBIX HCTOYHHKax. B 0030p
BKJIIOYAJIUCh IYOJMMKAlMH, MOCBALICHHbIE MATOTEHETUUECKUM MEXaHHW3MaM IOpakeHUs cep/ua Iocie
COVID-19, naumarHoctuke  (PyHKIIMOHANBHOTO  COCTOSIHMSI ~ MHUOKapaa © 3 QexTuBHOCTH
peadbUIUTAMOHHBIX TPOrPaMM.

OCHOBHOE  BHUMaHUE  YIEISAJIOCh  MCCIEAOBAaHUSAM, M3y4YalOIIUM  POJb  BOCHAJICHMS,
SHIOTEINATBHON AUC()YHKIMH, CTPYKTYPHBIX HW3MEHEHHMH cepama, JTabopaToOpHBIX MapKepoB U
COBPEMEHHBIX METOJOB BH3yalM3allMd cepAla Yy MNAalMEHTOB IOCJE MEPEHECEHHOW KOPOHABUPYCHOM
MHEKIUH.

PesyabTarbl

Ananu3 nuteparypbl nokazan, 4rto COVID-19 oxkaspiBaer MHOroakTOpHOE BO3ACHCTBHE Ha
CEpIIEYHO-COCYAUCTYIO cucteMy. OIHUM M3 OCHOBHBIX MEXaHU3MOB SIBJISIETCS BOCHAJIMTENIbHBIA OTBET
opranusma. lloBblllleHHE YpOBHSI NPOBOCHAIUTENIBHBIX IUTOKMHOB CIIOCOOCTBYET IOBPEXKICHUIO
SHJO0TENHA, HAPYUIEHUIO COCYAUCTOrO TOHYCA U Pa3BUTHIO XPOHUYECKUX U3MEHEHUN B MUOKap/eE.

V¥ nanuentos ¢ XCH-C®B nannsle npoueccsl MOI'YT NPUBOIUTH K YXYALIEHUIO TUACTOIMYECKOU
¢byukuun cepauna. HecMotpst Ha coxpaneHue Gppakiiy BbIOpOca JEBOro XKelyl0uKa, y MalMeHTOB MOTYT
pa3BUBATbCS CHIDKEHHME (PU3MYECKOM paboTOCHOCOOHOCTH, OBIIIKA, MOBBIIICHHAs YTOMIISIEMOCTh H
yXy/ALLIEHUE Ka4eCTBa KU3HHU.

BaxxHoe 3HaueHMe UMeeT paHHee BbIBICHUE (PYHKLIMOHAIBHBIX U3MEHEeHUH cepana. CTanaapTHast
OlleHKa (pakiuu BbIOpOca HE BCerna MO3BOJSET ONpeAeauTh HaualbHbIE HapylleHus MHOKapnaa. B
CBSI3U C OSTHUM TEpPCHEKTUBHBIM METOJOM SBISETCS HXOKapauorpadus ¢ OLEHKOW I00aJbHOTO
MPOJIOJILHOTO CTpeifHa JieBoro >kenynouka (manee GLS), mo3Bomsitomias BBISIBISITH CYOKITMHUYECKHE
M3MEHEHHUs] COKPATUTENIbHOW (DYHKIIMHU cepaLa.

JIOTIOJIHUTENBHBIM ~ IUATHOCTUYECKUM HHCTPYMEHTOM SIBIII€TCA ompezeneHue ypoBHs NT-
proBNP, koTopblii OTpa)xkaeT CTENEHb HAarpy3KM Ha MHUOKAapZ, U MOXKET HCIOJIb30BaThbCs IS OLICHKU
pHUCKa YXYIIIEHUS COCTOSHUS MallMeHTOB.

AHanu3  COBPEMEHHBIX  MCCIEAOBAaHUN  IOKAa3bIBAET, 4YTO  KOMIUIEKCHBIE  IPOIPaMMBI
KapAHopeaOWINTAllMd CHOCOOHBI ynydliarh (YHKIIMOHAJbHOE COCTOSIHHE MAlMEHTOB C CEple4YHOMN
HEA0CTaTOYHOCTHI0. OCHOBHBIMU KOMIIOHEHTAMHU TaKUX MPOTrPaMM SBIISIOTCSA:

—HMHIWBUIyaJbHO MTo100paHHast pu3ndeckasi akTHBHOCTb;

—KOppeKIHs (pakTOpoB PUCKa;

—KOHTPOJIb MacChl T€Na U MUTAHUS;

—OINTUMU3ALUS MEAUKAMEHTO3HOU TepaIuy;

—TICUXOJIOTMYECKasl OIEPIKKA;

—111(ppOBOIt MOHUTOPUHT COCTOSTHUS MAIIUCHTA.

Ocoboe 3HadyeHHE MPHOOpETaeT NEepPCOHAIU3UPOBAHHBIA IOXOJ, OCHOBAaHHBI Ha OICHKE
KJIMHUYECKUX, Ja00paTOpHBIX M MHCTPYMEHTAIbHBIX IoKa3zatened. lcmonb3zoBanue wnudpoBbIX
TEXHOJIOTMM TO3BOJIIET OCYIIECTBIATH JJIUTEIbHOE HAOMIOEHHE TAlMEeHTOB M CBOEBPEMEHHO
KOPPEKTUPOBATh peabUIUTAIIIOHHbBIE MEPOTIPUSITHSI.

Oobcyxnenue
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[TomyueHHble TaHHBIE CBUAECTEILCTBYIOT O HEOOXOOAUMOCTH JANIbHEHUIIEro U3y4eHHs OTAaJICHHbBIX
cepaeuHo-cocynuctbix mnocineactBuii  COVID-19, ocobGeHHO y MAMeHTOB C XPOHUYECKUMHU
3aboneBanusimMu cepana. [lamuentsr ¢ XCH-COB TpebyroT 0co60oro BHUMaHUs, OCKOIBKY YXYAIICHUE
UX COCTOSIHHUS MOXKET MPOHMCXOOUTH IOCTENIEHHO M HE BCErNla COIMPOBOXIACTCS BBIPAKCHHBIMU
M3MEHEHUSIMU TPaIUIMOHHBIX MTOKa3aTenel cepaeyHoi GpyHKuuu.

CoBpeMeHHass cHUCTeMa MEIMIIMHCKONW MOMOIIM JOJDKHA OBITh OpPUEHTHpPOBaHA HE TOJBKO HA
JIeUEeHUE OCJIOKHEHUM, HO U Ha MPOo(UIAKTUKY MTporpeccupoBanus 3a0oneBaHus. B aTom HanpaBieHuu
BO)XHYIO POJIb UTPAIOT MPOTPaMMBbl KapAuOpeaOWIMTAIlMN, OCHOBaHHBIC HA MYJIBTUAMCUUIUIMHAPHOM
MOJXO/IE.

[lepcneKTHBHBIM HANpaBlICHUEM SIBJSIETCS CO3aHUE MPOTHOCTUYECKUX MOJIEJEH, MO3BOJISIOIINX
ONPENCIIUTh MAIMEHTOB C BBICOKMM PHUCKOM yXyaueHus coctosHus nocie COVID-19. Mcnonb3oBanue
TaKUX MOJIEJEH MO3BOJIUT MPOBOIUTH paHHHE NMPO(UIAKTUYECKHUE MEPOIPHUATUS U CHIKATh HArpy3Ky
Ha CHCTEMY 3/IpaBOOXPaHEHUSI.

st Pecnyonmku Kazaxcran pazpa®oTka mogoOHBIX MPOTPaMM SIBISIETCS aKTyalbHOH 3amavell B
CBSI3U C HEOOXOAMMOCTBIO YIYUIICHHs KaueCTBa MEIUIIMHCKON MOMOIIM MAllMeHTaM ¢ XPOHUYECKUMU
3200JIeBaHUSMH U CHIDKCHHSI YPOBHS WHBAIMM3AIIMHA HACESIICHHS.

3akiioueHue

COVID-19 oxa3piBaeT 3HauYUMOE€ BIIMSHHUE HA CEPICYHO-COCYJUCTYIO CHCTEMY M MOXKET
CHOCOOCTBOBaTh YXYIIICHHIO (YHKIIMOHAJIHHOTO COCTOSIHHMS MAIlMEHTOB C XPOHHUYECKOW cepAeyHOu
HEIOCTAaTOYHOCTBIO C COXpaHEHHOW (pakuuelt BbIOpoca. OCHOBHBIMH MEXaHWU3MaMH  SIBIISIOTCS
BOCHAINUTEIbHBIC TMPOLECCHI, OJHAOTENUANbHAs AUCPYHKUHUSA, HapyHICHHE MHUKPOUUPKYIAIUA H
CTPYKTYpHOE PEMOJICIIMPOBAHHE CEPALIA.

Jl711 cBOEBPEMEHHOTO BBISBICHUS W3MEHEHUN HE0OXOJUMO MPUMEHEHHE COBPEMEHHBIX METOJIOB
JUAarHOCTHKHU, BKJIIOYas HXOKapAuorpauio C OLIEHKOH IV00ajibHOIO MPOAOIBHOIO CTpeiiHa U
onpenenenue yposHs NT-proBNP.

Pa3paboTka KOMIUIEKCHBIX MPOrpaMM KapAHOPEaOWIMTALMK, BKIIOYAIOIMINX  (DU3HUECKYIO
aKTHBHOCTB, KOHTPOJIb (DaKTOPOB pHUCKA, NU(POBOH MOHUTOPHUHT W TIEPCOHAIM3MPOBAHHBINA MOAXOI,
SBIISIETCS TIEPCIIEKTUBHBIM HAIpaBlIEHUEM JJisl YIy4YIIEeHUS KadyecTBa JKU3HM TMAIMEHTOB TOCIe
neperecennoro COVID-19.
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KIMHUKO-IUJIEMUAOJIOT MYECKAA XAPAKTEPUCTUKA KOPH'Y CTYJIEHTOB
KA3ZHMY UMEHU C.A. ACOEHIUAPOBA (B IIEPHO/] BCIIBILNIEYHOU
3ABOJIEBAEMOCTM 3A 2015 I'O1)

Hyponikvizol Kancasn

Bpau-kapouonoe, PI'TI na [1XB «Hayuonanvnwiti cocnumanv» ML YII1 PK, 2. Aimamol
bepoyaw Hypuna bexoocvinKbizol

Ilpenooasamensv xagheopvl « Meduyunsl upessviuatinvix cumyayuiy 6 KPMY, e.Anmamot
bpexewesa Aiizepum Anveueena

Bpau-mepanesm, KI'Il na I1XB «I opoockas nonuxaunuxa Ne8y, e.Anmamot

AHHOTANUA

AkTyasbHOCTb. Kopp ocTaercs omHOM W3 Hanbosee KOHTarno3HBIX MH(EKIMOHHBIX OOJIE3HEH,
HEeCMOTpsl Ha Hanuyue 3(h(HEeKTUBHON BaKIMHOMPOPMIAKTUKH. B mocienHue roasl BO MHOTHX CTpaHax
MHUpa OTMEYaeTcss pocT 3a00JIeBa€MOCTH KOpBIO, BKJIOYAs CIIy4ad CPEIu IMOAPOCTKOB M B3POCIbBIX.
Oco0yro rpynmy pHcKa COCTaBJISIOT CTYACHTHl MEAMIIMHCKHX BY30B, KOTOpPbIE B IpoIecce OO0ydeHHs
KOHTaKTHPYIOT C MallMeHTaMH Ha KIMHUYECKUX 0a3ax M MOTYT OBITh BOBIICUYEHBI B PACHPOCTPAaHEHHE
UH(EKIHUH.

Heap nccaenopanus. V3yueHue KIMHUKO-AIUAEMUOIOTHYECKUX OCOOEHHOCTEHN TEUEHUSI KOPU Y
crynenToB KasHMY umenu C.JI.AcennusipoBa, B mepuos BCbleuHoii 3abonesaemoctu 2015 rona.

Marepuanabl U MeToabl. [IpoBeseH peTpoCHeKTUBHBIA aHAINU3 26 UCTOPUN OO0JIE3HU CTYIACHTOB
KasHMY umenu C.[.AchenmusipoBa B Bo3zpacte oT 17 no 26 net, rocnuranuzupoBanHbix B ['KKII
«loponckas knmuHUYeckas nHMeknuonHas oonpHUIAa nMeHu M. JKekeHoBoi» (T. Anmarsr) B iepuon ¢ 15
auBaps 1o 30 ampens 2015 roma. AHanM3UPOBANIMCH SMUJEMHUOJIOTHYECKUN aHAMHE3, IIPUBUBOYHBIN
CTaryCc, KJIMHUYECKHE IIPOSBICHUS, CTENEHb TSXKECTH 3a00JieBaHUsS, PE3YyIbTaThl JabOpPaToOpHOTOo
MOATBEPXKICHUS METOIOM HMMYyHOpepMeHTHOro aHanuza (MPA), Hanuyue OCIOKHEHUH U CpPOKH
JICUEHUSI.

Pesyabrarsl. Cpean 06cie10BaHHBIX NAllMEHTOB MYKUMHBI U )KEHIIWHBI BCTPEYAINCh OIMHAKOBO
gacto, no 13 uenoBek (50%). BonpIMIMHCTBO CTYAEHTOB NOCTYNWJIM B CTAalOHAp Ha 5-€ CYTKHU
3aboneBanus. Y 19 naumentoB (73,1%) uMenuce cBeleHUS O BaKLUMHAIMU IPOTHUB KOPH B JIETCKOM
Bo3pacte. CpemHeTspkenoe TeueHue 3aboneBaHusi orMedanoch y 19 GonbHbIX (73,1%), Tsokenoe: y 7
(26,9%). Y Bcex manueHTOB HAOIONAINCh CUMIITOMBI OO MHTOKCHUKAIINK, KaTapajlbHble SIBICHUS U
MATHUCTO-TIAMYJI€3Hast Chillb. [[HEBMOHMS KaK OCJIOKHEHUE 3aperucTpupoBaHa y 2 marueHToB (7,7%).
ITo nanabiM DA y GonbpInHCTBa OOJIBHBIX BBIABISUINCH crieluprUecKre auTuTena kinacca IgM.

3akirouenue. I[lomyueHHble pe3ynbTaTbl CBUIETENBCTBYIOT O COXPAaHEHUHU aKTyaJlbHOCTHU
npobiaeMbl KOpH Cpelu CTYASHTOB MEIUIIMHCKOro yHHMBepcuTera. Hannume 3aboneBaHus y JMil ¢
aHaAMHE30M BaKIMHAIMKU TpeOyeT MAaJbHEHIIero W3Y4eHHUs HaIpsHDKEHHOCTH IOCTBAKIIMHAJIBHOTO
MMMYHHUTETa U COBEPIICHCTBOBAHUS NMPO(PUIAKTUYECKUX MEPOIPHUITUN Cpeau TPyII IMOBBIIIEHHOTO
pHuCKa.

KuroueBbie cjioBa: KOpb, CTYJEHTBHl MEIULIMHCKOTO YHUBEPCUTETA, BCIIBIIIKA KOPHU, BaKLMHALMS,
AMUAEMUOJIOTHSI, KITMHUYECKOE TEUEHHE.

Beenenue

Kopp sBisieTcss BBICOKOKOHTAarMO3HBIM —BHPYCHBIM  3a00JIEBAHHEM, XapaKTEPU3YIOIIUMCS
BO3AYILIHO-KalleIbHBIM ~ MEXaHU3MOM IE€pEAauyd, BBICOKOW BOCIPUUMYMBOCTBIO HACEIEHHUS U
BO3MOXKHOCTBIO Pa3BUTHSl OCJIOKHEeHHUH. HecmoTps Ha 3HauuTeNbHBIE YyCIEXH B  OOJACTH
UMMYHOTIPO(UIAKTUKH, 3a00JI€BaHNUE MPOAOIKAET COXPAHITh CBOIO aKTyaJlbHOCTh BO MHOTUX CTpaHax
MHpa.

BakuuHamust npoTuB KOpH SIBISETCS OXHUM U3 Hanbosee 3(pPeKTUBHBIX METOAOB NMPO(UIAKTUKH
MHQEKIMH 1 T03BOJIMJIA 3HAYUTENBHO CHU3UTH MOKa3aTeian 3a00JeBaéMOCTH U CMEPTHOCTH. OmHaKo
MEePUOANYECKHE BCIBIIIKH 3a00JIeBaHUS IPOIOJIKAIOT PErUCTPUPOBATHCS, YTO CBSI3aHO C HAKOIJIEHUEM
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BOCIIPUMMYHUBOTO KOHTHMHICHTA, CHI)KEHHEM OXBaTa BaKLMHAIMEH OTIENbHBIX TPYMIN HACEIEHUsA U
M3MEHEHHUEM 3IIHJIEMUOJIOTUYECKUX YCIOBUH.

B Pecnybonuke Kazaxcran B 2014-2015 romax oTMe4asioch YXYIAIICHHE SMHACMHOIOTHYECKOM
CHUTyallud TO KOpH. 3a0oNeBaHMS PETUCTPUPOBAINCH BO BCEX PETHOHAX CTPaHbl, INPH 3TOM
3HAUUTEJIbHAs YacTh CIIy4aeB MPUXOMIIACh Ha JIMI cTapiie 15 jer.

Oco0blil MHTEpEC MPEACTABIACT U3YUYCHHE KOPU CPEAH CTYICHTOB MEAMIMHCKUX BY30B. [laHHas
KaTeropus HaceJleHHUs OTHOCUTCS K TIpYIIe MOBBIIIEHHOIO pHCKAa BCIEACTBUE OCOOCHHOCTEH
00pa3oBaTeIbHOTO MPOIEcca: PAaHHErO BBIXOJA Ha KIMHHYECKHWE Oasbl, KOHTAKTa C IalUeHTaMH,
BKJIFOYas HMHQEKIMOHHBIX OOJNBHBIX, NPOXHMBAHUS B OOILEKUTUAX U BBICOKOM MHTEHCHBHOCTHU
COLIMAJIbHBIX KOHTAKTOB.

N3yueHne KIMHUKO-3MHUIEMHOJIOTHYECKMX OCOOEHHOCTEH KOpH y CTYACHTOB MEAMLIMHCKOIO
YHHUBEPCHUTETa MMEET BA)KHOE 3HAYCHHE IJIi COBEPLICHCTBOBAHUS MPOPHIAKTHUYECKUX MEPONPHUSATHH,
CBOEBPEMEHHOM JIMarHOCTUKHU 3a00JI€BaHMSI U MPEAYNPEXKICHHS PAcIpOCTPAHEHHUsI HH(EKLIUH.

MarepuaJibl 1 METOABI

IIpoBeneHO peTpOCIEeKTUBHOE HCCIEJOBAaHUE HA OCHOBE aHaJIM3a UCTOPUI OOJIe3HU 26 CTYIEHTOB
KasHMY umenn C./l.Achenausposa, rocnuTanu3npoBaHabix ¢ quardo3om kops B I'KKIT «lopoackas
KJIMHUYeCKast HH(peKInoHHas OonpHUIa uMeHH WM. JKekeHoBoii», roposia Amarsl.

[Tepuon uccnenoBanus cocrasmwi ¢ 15 suBapsa mo 30 anpens 2015 roma, 4To COOTBETCTBOBAJIO
NIEPUO/TYy BCIBIIIEYHOM 3a007€BAEMOCTH KOPBIO.

Bo3zpact 06ciienoBaHHBIX MAIMEHTOB COCTABISLT OT 17 10 26 JeT.

Jliis aHamM3a UCIOIb30BATIMCH JJAHHbBIE MEIULIMHCKOM JOKYMEHTALMH, BKIIIOUaIOIIHeE:

—3IUJIEMUOJIOTUYECKUI aHAMHE3;

—CBEJICHUS O BaKIIMHALIUK IPOTUB KOPH;

—CpOKHU TOCIUTAIN3AINH;

—KJIMHUYECKHE TIPOSIBIICHUS 3a00JICBaHNUS;

—CTEeNeHb TSHKECTH HH(DEKINH;

—pe3yibTaThl 1A0OPaTOPHOTO UcciaenoBaHus MeTogoM DA

—HaJINYUE OCIOKHEHU;

—TPOIOJKUTEIBHOCTh CTALIMOHAPHOTO JICYEHUS.

JIMarHo3 KOpu yCTaHaBIMBAJICS HA OCHOBAaHUM XapaKTEPHOM KIIMHUUYECKON KapTHUHBI 3a001eBaHus,
ANUAEMHUOJIIOTMYECKUX JAHHBIX U JJa0OPAaTOPHOI'O MOATBEPKICHUS.

Craructuueckas oO0paboTka pe3ylbTaTOB MPOBOAMIACH METOIOM OIUCATEIbHON CTAaTUCTHKHU C
pacueToM abCONIIOTHBIX 3HAYEHUN U IPOLIEHTHOI'O COOTHOIIIEHHUS ITOKa3aTeeil.

Pesynbrarsl

B  wuccnepmoBanume BrmoueHo 26 cryneHtoB  KasHMY  wumenn  C.J[.Acdenausposa,
TOCIHUTAIM3UPOBAHHBIX C JMATHO30M “KOpb™ B IEPHOJ BCHbIIIEUHOM 3a00meBaemoctu 2015 roaa.

Boszpact nanuentoB coctaBui ot 17 1o 26 net. Pacnpenenenue no noiay ObU10 paBHOMEPHBIM: 13
myxkanH (50%) u 13 sxenmun (50%).

[Ipu ananuze crocoOOB MOCTYIUIEHUSI B CTAllMOHApP YCTAHOBJIEHO, YTO OOJIBIIMHCTBO MallME€HTOB
ObUIM JIOCTaBJIEHBI OpUTraloi CKOpoi MeAMUUHCKOM momoru: 23 yenoBeka (88,5%). CamocTosSTENHHO
obOparmmmch 2 crynenta (7,7%), onua namueHT (3,8%) ObUT HampaBiieH U3 JIe4eOHO-TTPOPUITAKTUIECKOTO
YUPEKICHUS.

[To snuneMuonOrnyecKkuM MOKa3aHUSAM rocnutaan3upoBaHo 14 manueHtoB (53,8%), MMeBIIMX
KOHTAKT ¢ OONBHBIMH KOpbIO. Y 12 cTynmenToB (46,2%) rocnuranu3anus Oblia 00ycnoBieHa HATHIHEM
KJIIMHUYECKUX MPOSBICHUM 3a00J1€BaHNUS.

IIpu u3yyeHUH CPOKOB MOCTYIUIEHHUS B CTAI[IOHAp YCTaHOBJIEHO, YTO HAMOOJIee YacTO MAIlUEHTHI
TOCTIMTATM3UPOBAIUCH Ha 5-€ CyTKHU 3a0osieBanus: 7 yenoBek (27%). [lo3guee oOpaiieHrne oTMe4anoch
y 2 nanuenToB (7,7%), HOCTYNMUBIIMX HAa 9-€ CYyTKHU OT Hauasia 3a00JeBaHusl.

IIp¥BUBOYHBIN CTATYC NALMEHTOB

AHanu3 MPUBMBOYHOTO aHAMHe3a IMOKa3asl, YyTO OOJBIIMHCTBO 3a00JIEBIIMX CTYIEHTOB HMEJH
CBEJICHMSI O BaKIIMHALIMY [TPOTUB KOPHU B IETCKOM BO3pPAaCTE.

W3 26 oOcnenoBaHHbIX MAUEHTOB:
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—19 uenosek (73,1%) ObulM BakIMHUPOBAHBI MPOTUB KOPU COMIACHO  KaJleHAApIO
MPOPUIAKTUICCKUX TTPUBUBOK;
—2 genoBeka (7,7%) He ObUIH IPUBUTHL;
—y 5 naruenToB (19,2%) nanHbie 0 BaKIIMHAIIMK OTCYTCTBOBAJIH.
Tadoauuna 1. Pacnpenesenue nanueHTOB 10 NIPUBUBOYHOMY CTATYCY
IIpuBMBOYHBIN cTATYC KoiuuyecTBo %
NMalHEeHTOB
Bakuunuposans! B gercrse - 19 73,1
He BakuuHupoBaHsbI - 2 7,7
JlaHHBIE OTCYTCTBYIOT - 5 19,2

[TomydeHHbIe TaHHBIC TTOKA3BIBAIOT, YTO 3HAYUTEIbHAS YACTh 3200JICBIINX MMEIa aHAMHE3
BaKIMHALIUW TPOTUB KOpH. OHAKO OTCYTCTBHUE UCCIIEOBAHUS YPOBHS CHEIU(PUIECKUX aHTUTEI HE
MO3BOJISICT C/IeTIaTh OKOHYATEIHHBIN BBIBOJ O COCTOSIHUM MMMYHHTETA y JAHHOW KaTerOpUH MAICHTOB.

Kinununueckasi xapakTepucTuka 3a00/1eBaHUA

[Tpu oreHKe TsDKECTH 3a00JICBaHMSI YCTAHOBIICHO, YTO Y OOJIBIIMHCTBA IMAIIMEHTOB KOPh MPOTEKaIa
B CpeqHeTshKeTol hopme.

Cpennertsikenoe TeueHue 3adoneBaHus JUarnoctTupoBano y 19 crynentos (73,1%), Tsxenoe
TeueHue: y 7 mauueHTtos (26,9%).

Tabauna 2. Pacnipenesienne nanueHTOB MO CTENEHN TAKECTH KOPH

CreneHb TS:KeCTH KomuecTBO %
NalHEeHTOB

CpenHersixenoe TedeHue - 19 73,1

Tspxenoe TedeHue - 7 26,9

Kimandeckoe TeueHune 3a00JIeBaHNS XapaKTEPU30BATIOCH ITOCIICIOBATEILHBIM Pa3BUTHEM
OCHOBHBIX MTEPHOIOB KOPH: KaTapaabHOTO NIEPHO/Ia, IIEPHO/Ia BRICHITIAHUNA U ITepHOaa
PEKOHBAJIECIICHITHH.

V Bcex MalyeHTOB OTMEYAJIUCh:

—CHHJIpOM 00111e# nHTOKcHKaruu - 26 genosek (100%);

—KarapaybHble NposiBiIeHus - 26 uenosek (100%);

—TISITHACTO-TIAITYJIe3HAas! ChIMb - 26 yenoBek (100%);

—mmmdbaneHonarus - 26 yenosek (100%).

JloTIOTHUTETbHBIE KITMHHYECKHUE TTPOSBIICHHSI IPEICTABIICHBI B Ta0IHIIE 3.

Tabauua 3. Knuauyeckue nposisjienust kopu y cryienros KasHMY

Kaunuyeckuii cumMnrom KoamuecTBo %
NManueHToB

OO011as THTOKCHKAIUS - 26 100

KarapanbHble sBieHHs -26 100

ITsaTHUCTO-TIaNyNe3Has ChIb - 26 100

Jlumbanenonarus - 26 100

Hwnapes - 4 15,4

IIstna benbpckoro-dunarosa-Komnuka - 2 7,7

[Iatna Benbckoro—®unaroBa—Komivka BBISIBISUIACH TONBKO y 2 manueHtoB (7,7%). Huzkas
4acToTa perucTpalii JaHHOTO CUMIITOMa MOKET ObITh CBSI3aHA C TE€M, YTO MHOTHE OOJIbHBIE IMOCTYIaIN
B CTAI[MOHAp YK€ B MEPHOE pa3rapa 3a00JIeBaHUS.
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TemneparypHasi peakuusi 1 0COOCHHOCTH MEePUOIA BbICHINIAHUI

[Tpu ananmm3e TemmepaTypHOW peaklMH YCTAaHOBIEHO Npeobnamanue GpeOpHIbHON TeMIepaTypsl
Tena.

Temneparypa B npeaenax 38-39°C ormeuanacs y 15 nanuenrtos (57,7%), BbIcOKas Temiieparypa -
y 9 nanuentos (34,6%), cyOdeOpunibHas Temneparypa - y 2 nauuenrtos (7,7%).

[losiBnenue cpimu y OOnbIIMHCTBA OONMBHBIX HaOMIOZAnOCh Ha 3-M JeHb 3a0oneBaHus - y 17
nanueHToB (65,4%). Celnb KMeNa TUNUYHBIN MATHUCTO-NIAMYNE3HBIH XapakTep C BBIPAKEHHOMN
ATaHOCTHIO PACIPOCTPAHEHHUS.

JlabGopaTopHoe MoATBepP:KIeHHE JUATHO3A

JlaGoparopHasi IHAarHOCTHKA IMPOBOIMIIACHE METOIOM HMMyHOdepMmenTHoro aHanmuza (MDA) c
orpesieNIeHUeM crienn(pUIecKux aHTUTEN K BUPYCY KOPH.

Pesynbrarel 1a00paToOpHOTO MCCIEIOBAHUS TPEICTaBICHBI B Ta0nuIe 4.

Tabauua 4. Pesynbrarsl UPA-ucciienoBanus y NalMEHTOB ¢ KOPbIO

PesyabTar ucciaenoBanus KoiuuecTBO %
NalUEeHTOB

IgM nonoxuTenbHbIi - 18 69,2

IgG nonoxuTenpHbIi - 1 3,8

IgM u IgG nonoxurenpHele - 5 19,2

IgM orpunarenbHbiii - 2 7,7

VY OoNBIIMHCTBA MAIMEHTOB BBISABISUICH aHTUTENa kKiacca IgM, 4TO MOATBEpXkAajao HaJHMuue
0CTPOro MH(EKIMOHHOTO Ipoliecca.

OcJ10:)kHeHHUs ¥ UCXO0bI 3200/ 1eBaHUS

OcnoxHeHHOe TeueHue 3a00JIeBaHNs 3apETUCTPUPOBAHO Yy 2 nanueHTos (7,7%). B oboux cimyyasx
OCJIO)KHEHUEM SIBIISIIACh ITHEBMOHHUSI.

BonbIIMHCTBO CTYIEHTOB OBLIM BBIMMCAaHBl MOCHE KIMHUYECKOTO YIy4IIEHUS Ha 8-€ CYTKH
CTallMoHapHOro JieueHus - 11 mauuentoB (42,3%). MakcuManbHbI CpOK MpeObIBaHUS B CTAl[MOHApE
coctaBui 11 qHeH n oTMeyascs y HalleHTOB C OCIOKHEHHBIM TeUeHUEM 3a00J1eBaHuUs.

Oo6cyxnenue

[lomyueHHble pe3ynbTaTbl JEMOHCTPUPYIOT, YTO KOPb MPOJODKAET OCTAaBaThbCsA aKTYaJbHOM
MH(pEKIMeH Cpeau MOJIOBIX B3POCIbIX, BKIIIOYAs CTYJEHTOB MEIMIIMHCKUX BY30B. B mepuos BCIBIIKU
3abosneBanus B 2015 rogy B AynMarsl ObUTH 3aperHCTPUPOBAHBI clydan KopH cpenu ctyaeHTtoB KasHMY
umenu C.JI. AcdenauspoBa, YTO NOATBEPXKAAET BO3MOXKHOCTH PpACHpOCTpaHEHUs HWHQEKIUU B
OpPTraHU30BAHHBIX KOJIEKTHUBAX.

CryneHTbl MEIUIUHCKUX YHHUBEPCUTETOB OTHOCATCS K Kareropuu IOBBIIIEHHOTO pHCKa
MHOUIMPOBAHUS B CBA3M C 0COOEHHOCTAMM OOyueHMs. HaunHas ¢ Miagmux KypcoB, OHM MOCEIIAI0T
KJIMHUYeCcKue 0a3bl, KOHTAKTUPYIOT C NAllMeHTaMH ¥ MEIUIIMHCKUM IEPCOHAIOM, YTO YBEJIUYUBAET
BEPOSITHOCTh BCTPEUH C HICTOUHUKOM MH(EKIUH.

BaxxupiM pe3ynbTaTroM HccienoBaHUs sBisercs TOT ¢akt, uto 73,1% 3a0osieBIIMX CTY/IEHTOB
UMEIU CBE/ICHUS O BaKIMHALIMU MIPOTUB KOPU B JIETCKOM BO3pacTe. AHAJOTHUHBIE clydyau 3a00JIeBaHUs
CpeIy IPUBUTHIX JIUI OMMCHIBAIOTCS U B IPYTHX HccaenoBaHusaX. OJHAKO B paMKax HacTOsIIeH paboThl
HE NPOBOAMIACH OIEHKA YPOBHS CHENM(PUYECKUX AaHTHUTEN, IMOATOMY HEBO3MOXKHO JIOCTOBEPHO
OTIpE/IETTUTh NPUUMHY 3a00JI€BaHNS Y BaKIIMHUPOBAHHBIX NalMeHTOB. [lonyuyeHHble JaHHbIE YKa3bIBalOT
Ha HEOOXOAMMOCTh JaJbHEWUIIEr0 M3Y4eHUS HMMYHOJIOTHYECKOIO cTaryca MOJOABIX B3POCHbIX,
0COOEHHO IpecTaBuTeNel MpodecCHOHABHBIX TPYIII PHUCKA.

Knunnueckast kapTrHa 3a007eBaHus y 00CIeIOBaHHBIX CTYAEHTOB XapaKTepru30BalaCh TUITHYHBIM
TEUeHHEeM Kopu. Y BCeX TMAalMeHTOB OTMEYAJIUCh OCHOBHBIE TPU3HAKH  3a00JIEBaHUS:
MHTOKCHKAIIMOHHBIM CHUHIIPOM, KaTapajbHbIE SIBICHUS W XapaKTepHas Chbilb. BOJBIIMHCTBO CIy4aeB
OTHOCHUJIMCh K CpEIHETSKeNbIM  (opMaM, 4YTO COOTBETCTBYET JaHHBIM O IpeoOnagaHuu
HEOCJIO)KHEHHOT'O TEYEHHUsI KOPH Y JIUIL MOJIOJIOTO BO3pacTa.
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HecmoTpss Ha OTHOCHTENBHO OJAronpusATHOE TeueHWe 3a00JeBaHUs, y 4YacTH TaI[MEHTOB
Pa3BUIMChL OCJIO)KHCHUA B BHUAC ITHCBMOHHUH, YTO IIOATBCPKAACT HCOGXOI[I/IMOCTB CBOCBpeMeHHOfI
AUAarHoCTHUKHN U Ha6J'II-O,I[eHI/I${ 3a OOJIbHBIMU KOPBIO.

[Tony4yeHnnbsle pe3yabTaThl MOAYEPKHBAIOT BAKHOCTH KOMIUIEKCHOTO TOAXOMA K HPOQHIAKTHKE
KOpu Cp€au CTYOACHTOB MCEIHMIMHCKHX BY30B, BKIIOYAIOIICIO KOHTPOJIb IIPUBHBOYHOI0 CTaryca,
CaHUTAPHO-NIPOCBETUTEIBHYIO pabdOTy W NPOBEACHHE IPOTUBOSUIEMUUYECKUX MEPOIPHUATHI IpHU
BBIIBJICHUU CJ1y4acB 3a00JIeBaHUsL.

3akj0ueHue

HpOBe,I[eHHOC HCCJICAOBAHUEC ITO3BOJJINJIO OLEHUTH KIIMHUKO-IIINJACMUOJIOTHYCCKUEC 0COOEHHOCTH
kopu y cryneHToB KasHMY umenu C./1. Achenauspona B nmeproa BembimeyHon 3a0oneBaemoct 2015
rojaa.

VYCTaHOBNICHO, 4YTO 3a00J€BaHUE PETHUCTPUPOBATIOCH TMPEUMYIIECTBEHHO CpEeId  MOJIOIBIX
B3pOCIJIbIX, IIPU 3TOM OOIBIINHCTBO IManUeHTOB UMCJIN CBCACHHUA O BaKIIMHAIIMHK ITPOTHUB KOPU B JE€TCKOM
Bo3pacre. KimHuyeckoe TedueHue 3a00JieBaHUS XapaKTEPU30BAIOCh TUIUYHBIMHU IPOSBICHUSMHU C
npeo0IalaHueM CpeIHETHKENbIX GopMm.

Hannune CJIydaCB KOpH Cp€an CTYACHTOB MCIAUIIMHCKOI'O YHHMBCPCUTCETA CBUACTCIBCTBYCT O
HCO6XOI[I/IMOCTI/I IMOCTOAHHOT'O SIITMACMHOJIOTHYCCKOI'0O KOHTPOJIA I[aHHoﬁ T'pyIlIbl 1 COBCPHICHCTBOBAHUA
NpOGUIAKTUIECKUX MEPOTIPUATHIA.

KOHTpOJ'IB IIPUBHUBOYHOTO CTAaTyCa, CBOCBPCMCHHOC BbISBJIICHUC 3a00JIEBIINX U IMIPOBCACHUC
CaHUTAPHO-TIPOCBETUTEIBLHON pabOThI SBISAIOTCA BaKHBIMU HaIIPABJICHUSAMU NPO(UIAKTUKU KOPH CPEAU
CTYACHTOB MCAUITMHCKUX BY30B.
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N3YUEHUE MEXAHW3MOB ITPOI'PECCUPOBAHUSA ®UBPUJISIIAN IIPEICEPIAM
Y HAIHIMEHTOB C IEBIOTOM 3ABOJIEBAHUSA B MOJIOJOM BO3PACTE

Hypanikpizot /Kancan

Bpau-xapouonoe, PI'TI na I[IXB «Hayuonanvnwviii cocnumanvy ML Y11 PK, 2.Anmamut
bepoyaw Hypuna bekoocvinkvizol

Ilpenooasamens kagedpwvr « Meouyunvl upessviuatinvix cumyayuiiy 6 KPMY, 2. Anmamot
bpekewesa Aiicepum Anveuesna

Bpau-mepaneem, KI'lI na I11XB «I opoockas nonukaunuka Ne8», e. Anmamol

AHHOTANUA

Oubpuusanus npeacepauil (nanee @II) sBisiercs Hanbosee pacnpOCTPaHEHHBIM HapyLLICHHEM
CEpIEeYHOr0 pPUTMA M OJHOM M3 OCHOBHBIX IPUYUH PaA3BUTHUS CEPAECYHO-COCYAUCTBIX OCIIOKHEHMM.
TpagunuonHo 3a001eBaHue pacCMaTPUBACTCs KaK MATOJIOIHs MPEUMYILIECTBEHHO MOXKUIOr0 BO3pacTa,
OJJHAKO B IIOCJEAHME TOJbl OTMEUAETCs yBEJIMYEHHE 4Yucia nauueHToB ¢ aedrorom DIl B Monomom
Bo3pacte. JlaHHas rpymnna nanueHTOB HPEeACTaBIseT 0coOblii HHTEPEC B CBA3U C OTIMUYUAMM (DPaKTOPOB
pHUCKa, MEXaHU3MOB Pa3BUTHS U OCOOEHHOCTEHN MPOTrpecCUpOBaHUS 3a00IEBaAHMUS.

Ienbto Hacrosiiero o030pa SIBISETCS aHAIM3 COBPEMEHHBIX HPEACTABICHUH O MEXaHHU3Max
porpeccupoBaHusl GUOPHIUISIIAN TPEACEPANH y MAITUEHTOB C pAaHHUM JIe0I0TOM 3a00JIeBaHUs, a TAKKe
onpenesneHne (akTopoB, BIMAIOIMX Ha MEpPexXo] OT HNApOKCH3MalIbHON (QOpPMBI apUTMUU K
MEPCUCTUPYIOUIEH U TIOCTOSHHON (opMam.

IIpoBeneH aHanmu3 OTEYECTBEHHOM U 3apyOeXHOH JMTepaTyphl, IOCBSIIEHHONH BOIpPOCaM
naroreHesa, pakTopoB pucka u nporpeccupoBanusi @I1. PaccMoTpeHbl 0CHOBHBIE MEXaHU3MBI Pa3BUTHS
3a00J1€BaHus, BKJIIOYAs SJEKTPUUYECKOE U CTPYKTYpHOE PEMOAEIMPOBAHUE MpeJCepAHii, MpOLecch
BOocHaneHus, Gpubdpo3 Muokap/a, BIUSHUE META00INYECKUX HapyIIeHUH U (pakTopoB o0pa3a >KU3HH.

YCTaHOBJIEHO, YTO y NMALMEHTOB MOJOAOI0 BO3pacra pa3Butue U nporpeccuposanue PII umeer
psan ocoberHoctei. [Ipu OTCYTCTBUM BBIpRXKEHHOUM CTPYKTYPHOW MAaTOJIOTHHU CEplla BO3pacTaeT poib
HeMOAU(UIUPYEeMBIX  (AKTOPOB, BKJIIOYAas TE€HETHMUYECKYI0 IPEIpacloioKEeHHOCTh, a TaKxke
MoaupuUUIUpyeMbIX (AKTOPOB PUCKA - OKHUPEHUs, HU3KOM (DU3MUECKOM aKTMBHOCTH, apTepHalIbHOMN
TUIIEPTEH3UH, HAPYILIEHUI CHA U XPOHUYECKOI0 BOCHaleHUs. HecMOTps Ha 3HAYUTENBHBIN NIpOrpece B
n3ydeHnn Mexanu3smoB @I, Bompockl NporHO3UpOBaHUS POTrPECCUPOBAHUS 3a00JI€BaHUS Y MAIIUEHTOB
C paHHUM J1€0I0TOM OCTAIOTCS HEIOCTATOYHO U3YUYEHHBIMHU.

JlansHenniee u3ydeHne MexaHn3moB nporpeccupoBanuss @Il y MONIOABIX MAalMEHTOB ITO3BOJUT
YIYYLIUTh PAHHIOK JUAarHOCTUKY, pPa3paboTaTth HWHIAMBUAYATU3UPOBAHHbIE CTPATETMH BEICHHUS W
CHU3HTH PUCK PAa3BUTHUSA CEPAECYHO-COCYINUCTHIX OCIO0KHEHHM.

KiwueBble caoBa: ¢uOpwuisiuus nOpeacepaui, paHHUR — J1e0I0T, MOJIONOW  BO3pACT,
IporpeccupoBanre 3abojeBaHMs, PEMOJEIUPOBAaHUE IMpencepauid, BocnajeHue, (aKTopbl pHCKa,
IIPOTHO3UPOBAHUE.

Beenenue

Oubpususinus npencepauit (OII) apnsercs Hanbosiee pacnpoCcTpaHEHHOW YCTOWYMBOM apUTMUEH
B KJIIMHUYECKOHN MpPaKTHUKE U MPEACTaBIsAET CO00M 3HAYMMYIO MEAMIIMHCKYIO U COLIMAIBHYIO MPOoOIeMy.
3a0oseBaHne aCCOLMUPOBAHO C TIOBBIIIEHHBIM PUCKOM HIIEMHYECKOTO HHCYIIbTa, XPOHUYECKOU
CEpJIEYHON HEAOCTATOYHOCTH, CHUKEHUEM KaueCTBa KU3HU M YBEJIMYEHUEM CMEPTHOCTH NAlMEHTOB. B
CBSI3U C DIOOAJIbHBIM CTAPEHUEM HACEIeHUS U POCTOM DPACHPOCTPAHEHHOCTH (PaKTOPOB pHUCKA
OKMJAeTCs JalbHENIIee YBEINYEHUE YHUCIIAa TAUEHTOB C JAHHOW ITaTOJIOTHEN.

B Teuenne muorux ser @Il paccmarpuBaiach NPEHMMYIIECTBEHHO KakK 3a00J€BaHUE IOXKUIOTO
BO3pacTa, CBA3aHHOE C BO3PACTHBIMM M3MEHEHHSMH CEPICYHO-COCYAMCTOW CHCTEMBI M HAKOIUIEHHEM
¢dakTopoB pucka. OJHAKO COBPEMEHHBIC SIMUICMUOIOTHYECKUE MCCIIEIOBAaHUS JIEeMOHCTPUPYIOT
yBenuueHue pacnpocrpaneHHocTH PII cpenum i MoIonoro u cperHero Bo3pacra. JlaHHas TeHACHIUS
BBI3BIBACT OCOOBI HMHTEpEC, IOCKOJIbKY pa3BUTHE 3a0ojieBaHMA Yy ManueHTtoB wiaxame 60 et
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COIIPOBOXKJIAETCS JUIMTEIBHBIM IMEPUOAOM JKU3HU C apUTMHEH M MOTCHLUUAJIbHO BBICOKHM PHCKOM
(opMHupOBaHUS HEOIATONPHUATHBIX CEPACYHO-COCYTUCTHIX UCXOIOB.

OubpuIIALUS NpeAcepauil ABISETCS MPOrpecCUpYOUIMM 3a00JIeBaHUEM, IIPU KOTOPOM TEUEHHE
APUTMUU XapaKTEPU3YETCsl MOCTENEHHBIM YBEIMYEHUEM IMPOJOJKUTEIBHOCTH M YaCTOThl SIU30/0B.
Hauanenele napokcusmbsl @II Moryt nepexoauts B NEpCUCTUPYIOUIYIO (GOpPMY, a 3aT€M B IOCTOSHHYIO
¢dopmy 3aboneBanms. OCHOBHBIM MEXaHM3MOM JaHHOTO TMIpoIlecca SIBISETCS PEMOICITUPOBAHUE
IpeacepaAni, BKITIOYAOLIEe NEKTPUUECKUE, CTPYKTYPHBIE U (DYHKIIMOHAIbHbIE H3MEHEHNI MHOKap/a.

Hecmotrpss Ha 3HAYMTENbHOE KOJUYECTBO HCCIEAOBaHMM, TOCBAUIEHHBIX @OII, GOIBIIMHCTBO
JAHHBIX MOJYYEHO MPH U3yYEHUH MALMEHTOB CTapLIMX BO3PACTHBIX rpynn. OCOOEHHOCTH MEXaHU3MOB
nporpeccupoBanHusi 3a0oneBaHus y mauumeHToB ¢ aebiotom DIl B MojomoM Bo3pacTe H3ydeHBI
HEI0CTAaTO4YHO. B naHHOM rpymnme nanueHToB 00JbllIoe 3HAYeHUEe MOT'YT UMETh FeHeTH4ecKHue (DakTophl,
BOCTIAJIUTEIIbHBIE TPOLIECCHl, METAa0OMMYECKUe HapyIIeHHs, OCOOCHHOCTH 00pa3a >KM3HH W paHHHE
IIPU3HAKU CTPYKTYPHOIO U3MEHEHUSI MHUOKAp/A.

Takum 00pa3om, n3yueHue MexaHn3MoB nporpeccupoBanus Ol y manueHToB ¢ paHHUM J1e0F0TOM
3a00J€BaHUsl  SIBIIIETCSl aKTyaJbHBIM HAIpaBICHUEM COBpeMEHHOM Kkapauonoruu. IloHumanue
(bakTOpOB, OIpENeNAIONMX TEUCHUE 3a00JIeBaHUs, ITO3BOJHMT pa3padoTarh MOAXOABI K paHHEH
cTparu(UKaluu pyucKa, IEPCOHAIM3ALNH JICYEHUS U TPOPUIAKTUKE OCII0KHEHHH.

MarepuaJbl 1 MeTOABI

IIpoBeneH 0630p OTEYECTBEHHBIX U 3apYOEKHBIX HAyUHBIX MTyOJIMKAIMH, TOCBSIEHHBIX U3yUEHUIO
MEXaHH3MOB DPa3BUTHS W MPOrPECCHPOBaHUS (GUOPWILISAIHMU TPEACEPAUN y MAIHEHTOB C J1eO0I0TOM
3a00J1eBaHus B MOJIOJIOM BO3pacTe.

JUis  moAaroroBku 0030pa  ObLIM  MPOAHATU3UPOBAHBI HAYYHBIE CTarTbd, KIMHUYECKHE
PEKOMEHJallUK, CUCTeMaTHyecKue 0030pbl M METaaHalIM3bl, ONYOJIMKOBaHHbIE B OTEUECTBEHHBIX M
3apyOeKHBIX MEIUIIMHCKUX M3AaHusAX. OCHOBHOE BHUMAaHHE YACISIIOCh COBPEMEHHBIM HCCIICIOBAHMSIM,
paccMaTpUBalOIIUM OCOOEHHOCTH paHHero Jebrora (UOpWLIAIMKA HpeAcepaui, (QakTopbl pHUCcKa
IIPOrpecCUpOBaHUs 3a00JI€BaHUs, MEXaHU3MbI PEMOJCIMPOBAHMS TpeACcepIuii, poJib BOCHAIUTEIBHBIX
MPOLIECCOB, META0OINYECKUX HApYIIEHUH U (haKTOpOB 00pa3a KU3HH.

B ananmu3 ObulM BKIIOUEHBl MyONIMKALMM, TOCBSILEHHBbIE MalueHTaM cC (pubpuanuei
MpecepaIuii MOJIOAOTO Bo3pacTa (MpeuMyIiecTBeHHO 10 60 JIeT), a Takke MCCIeI0BaHUs, U3ydalolre
o0Iye MexaHU3Mbl NMpOorpeccupoBaHus apuTMuu. [Ipu mpoBeneHMH aHanM3a YYUTHIBAIUCH JAAHHBIE O
KJIIMHUYECKOM TeueHUU 3a0o0JieBaHus, (hakTopax, BIUAIOMINX Ha NEepexo/ napokcusmMaibHoil opmbr OI1
B MEPCUCTUPYIOUIYIO U IMOCTOSHHYIO ()OPMBI, a TAK)K€ COBPEMEHHBIE MOJXOABI K MPOrHO3UPOBAHUIO
IporpeccupoBanus 3a00JIeBaHuUs.

ITouck nuTeparypsl HpPOBOAMICS IO CIEAYIOIIMM KIIHOUEBBIM ClIOBaM:  «(puOpuismus
Mpeacepauit», «paHHui Ne00T GUOPHIIIAIINN TPEICEPAN», «MOJIO0N BO3PACTY, «IIPOTPECCUPOBAHUE
GuOpWILIALIMN TIpeCepAnit», «PEMOIECTUPOBAHUE MPENCEPANN», «BOCHIAICHHE», «(DAKTOPbl PHCKay,
«MIPOTHO3UPOBaHUE». AHANU3 MOJYYEHHBIX JAaHHBIX IMO3BOJIUJ ONPEAETUTh OCHOBHBIE COBPEMEHHBIE
IpeCcTaBiIeHus 0 MexaHu3max nporpeccupoBanus Pl y nanneHToB ¢ paHHUM J1e0I0TOM 3a00JIeBaHUS U
BBISIBUTH CYIIECTBYIOLINE HEPEIICHHbIE BOITPOCHI.

PesyabTarsl aHaJIM3a JUTEPATYPbI

CoBpeMeHHbIE NMPEeACTaBIECHUS O TPOrPecCUPOBaHNUN (HUOPUILIALINY TPEaCepanil

AHau3 COBpPEMEHHBIX JUTEPaTypHBIX JAHHBIX IIOKa3bIBaeT, uTO (GUOpHMIIIALUS Tpeacepauit
SBJIIETCS HE TOJBKO HAPYUIEHHEM CEepAEYHOro pUTMa, HO W MPOrPecCHUPYIOIIUM 3a00JieBaHUEM, B
OCHOBE KOTOPOTO JISKUT (OPMHUPOBAHUE M TOCTETIEHHOE YCHUJIEHHE MaToJOTHMYECKoro cyobcrpara B
npeacepausax. Knumnmdeckoe teuenune DIl xapakrepusyercss NEpeXoAOM OT KPaTKOBPEMEHHBIX
MapOKCU3MOB K 0ojiee MpPOJODKUTENBHBIM 3MH30[aM apUTMHH, YTO OTPa)XkaeT MpOIEecC CTPYKTYPHO-
(GYHKIMOHAIBHON IEPECTPOMKU MHOKapAa.

OcHoBHBIM MexaHu3MoM nporpeccupoBanust PII sABnseTcs peMonenupoBaHUE NPEACEPAMI.
JlaHHBIN TpoIlecC BKIIOYAET KOMILUIEKC M3MEHEHHH, MPOUCXOIANIMX Ha KJIETOYHOM, MOJIEKYISIPHOM M
OpPraHHOM YPOBHSX. BBIIENSIOT 211EKTpUUYECKOE, CTPYKTYPHOE U MEXAHUYECKOE PEMOJIETUPOBAHHE.

ONEeKTpUUECKOe pPEMOJCIMPOBAHUE pa3BUBACTCA YK€ Ha pPAHHUX OJTamnax 3a0osieBaHus U
XapaKTepU3yeTCcsT H3MEHEHHEM JIEKTPO(PU3NOIOIMYECKUX CBOMCTB KapAHOMHOIMTOB TPEICEPIil.
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[ToBropubie smu3oasl PII mpuBOAAT K HAPYHMIEHWIO TPOIECCOB BO3OYXKIACHUS | IPOBEICHUS
AIIEKTPUYECKOTO UMITYIIbCA, CHUKEHUIO APPEKTUBHOTO pedpaKkTepHOro NeproAa U CO3aHUIO0 YCIOBUN
Ul TIOJIep KaHusl apuTMUU. J[aHHBIH MEXaHU3M OOBICHSET KOHLENIUI0 «UOpHILILMS Ipeacepauil
nopoxaaeT (QUOPWUIALUIO TPEACEpPAUi», COITIACHO KOTOPOM KaXKABIM TOCIEAYIOUIMA SIH301
3a00J1eBaHus CIIOCOOCTBYET AajbHENIIEMY 3aKPEIICHNIO AaTOJIOrMUECKOro MpoLecca.

CTpyKkTypHOE pEMOJEIMpPOBAHUE SABIAETCA OJHUM M3 Hauboyiee 3HAYMMBIX MEXaHHU3MOB
nporpeccupoBanus GII. OHo BKiIOUaeT pa3BUTHE UHTEPCTULIMAIBHOTO (UOPO3a, yBEIUUCHHE PAa3MEPOB
JIEBOTO TPENCEpANs, HApYILIEHUE apXUTEKTOHMKUM MHUOKapJa M U3MEHEHHE BHEKJIETOUYHOIO MaTpHKCA.
®opMupoBaHue y4acTKoB (UOpo3a NPUBOJUT K HEOJHOPOAHOCTH THPOBEACHUS DIEKTPUYECKOTO
UMIYJIbCa U CIIOCOOCTBYET BOSHUKHOBEHHIO MHOKECTBEHHBIX BOJH MOBTOPHOTO BXO/a BO3OYKICHHS,
MOAACPKUBAKOLINX aPUTMUIO.

Ocoboe BHHMaHHE B COBPEMEHHBIX HCCIICAOBAHMSIX YAEISETCS POJM BOCIAJICHUS B PA3BUTUU U
nporpeccupoanun  @II.  XpoHuueckoe BocCHaJeHUE CIOCOOCTBYeT aKTUBauKM (uOpobIacTos,
YCUJICHHIO CHHTE3a KOJUIAreHa M pa3BUTHIO (PUOPOTHYECKUX HW3MEHEHWH B TKaHU NPEACEpIuil.
[ToBbllIeHHBIN YPOBEHb IPOBOCHAIMTENBHBIX MApPKEPOB, TAKUX KaK MHTEpJIEHKUH-0, (akTop HEKkpo3a
onyxonu-o. M C-peakTUBHBIH O€JOK, acCOLMUPYETCS C YBEJIMYEHHEM pUCKA DPA3BUTUS U
nporpeccupoBanus OII.

OcobennocTu MexaHu3MoB nporpeccuposanus @Il y nanueHToB M0J1010r0 BO3pacTa

[TanmenTs! ¢ nedrorom @I B MOI0AOM BO3pacTe MPeCTaBISIOT 0COOYI0 KIMHUYECKYIO IPYIIY,
MTOCKOJIbKY MEXaHU3Mbl BOSHUKHOBEHUSI U MIPOTPECCUPOBAHUS 3a00J1€BaHUS Y HUX MOTYT OTJINYAaThCs OT
TaKOBBIX y IIOYKHUJIBIX ITAllUEHTOB.

Y nun crapmiero Bo3pacta paszBurue DIl yamie cBA3aHO C BBIPAXEHHBIMU CTPYKTYPHBIMU
M3MEHEHHUSAMHU Cep/la, BKIIOYAs apTepHalbHYI0 THUIEPTEH3MI0, MIIEeMUYECKYylo OOJIe3Hb cepala,
KJIallaHHbIE 3a00JIEBAHUS U XPOHUYECKYIO CEPJICUYHYI0 HEOCTaTOYHOCTb. B TO k€ BpeMs y MOJOABIX
MALMEHTOB HEPEJIKO OTCYTCTBYET BBIPAXKCHHAsI OPraHUYeCKas IaTOJIOTHs CEPAlla HA MOMEHT BbISBICHUS
apUTMUU, YTO MPEATIOIAraeT y4acTUE IPYTMX MEXaHU3MOB.

OnuuM w3 3HaYUMBIX  (akTOopoB paHHero paszButusg @Il  sBaseTcs reHeTnyeckas
IIPEPACIIONIOKEHHOCTh. MccnenoBanus MmociaeqHUX JIET MOKa3blBAalOT, YTO Yy IMALIMEHTOB C PaHHUM
ne0oToM 3a00JieBaHUs Yallle BBIABISAIOTCS T€HETUYECKHE BapHaHThI, CBS3aHHbIE C HAPYLIEHUEM
IEKTPUYECKON aKTUBHOCTH KapAMOMHOLIUTOB U CTPYKTYPHBIMU NU3MEHEHUSMU IIPEICEPIUH.

Kpome toro, Gonbiioe 3HadeHHe UMEOT Moauduimpyemsie (HakTopsl pucka. PacmpocTtpanenue
OXHPEHMsI, CHIDKEHHE (PU3MUEeCKOl aKkTUBHOCTH, HApYLIEHHUS CHA, CHHAPOM OOCTPYKTHBHOI'O allHO? CHa,
apTepuajibHas TUIIEPTEH3USI U MeTaboNIMYecKUe HapylleHUs CIOCOOCTBYIOT (POPMUPOBAHHUIO YCIOBHMA
114 pa3BuTus U nporpeccupoBanus @I naxe y aui Moiaoaoro Bo3pacra.

BaxxHoli 0COOEHHOCTBIO JAHHOW TPYMNIbl MAIUEHTOB SIBIAETCS JJIUTEIHOE BO3JICHCTBUE
¢dakTopoB pucka. Ilockonbky 3aboneBaHue pa3BHUBaeTcs B 0ojiee paHHEM BO3pacTe, MaToJOTHYeCKHe
MIPOLIECChl  PEMOAEIMPOBAHUS MPEACEpPAUNd MOTYT COXPaHAThCA Ha TMPOTSHKEHUM MHOTHX JIET,
yBeIMuuBas BeposTHOCTh nepexona PII B 6onee Tswkenbie (GOpMBI.

dakTopsbl, onmpeaeisole NMporpeccipopanve (pUOPM/UIALMM TpeacepAuil y NAlUEHTOB
MOJI010TO BO3pacTa

[IporpeccupoBanue  GuOpWILIALMK  TpeAcepAuil  sBISETCS  PE3ylbTaTOM  CIIOKHOTO
B3aMMOJICHCTBUSI MHOXECTBa (PAKTOPOB, CPEAM KOTOPHIX BaXKHYIO pPOJb UIPAIOT KaK TPaJAULIMOHHBIC
CEepJEUHO-COCYNUCThIE 3a00JIeBaHNs, TaK U HOBbIE MOAU(UIPYyEeMbIe (PAKTOPBI pUcKa. Y MaIlEHTOB C
panHuM nebrorom DIT cTpykTypa (GakTOpoB pHCKa MOXKET OTIMYAThCS OT TAKOBOM Y MAIlMEHTOB
MOKUJIOTO BO3PAcTa, MOCKOJIbKY 3a00JIeBaHUE Pa3BUBACTCS MPU MEHBIIEH BBIPA)KEHHOCTH BO3PACTHBIX
MU3MEHEHUH CepJEUYHO-COCYIUCTON CUCTEMBI.

OnnuM u3 HanOosee 3HAYMMBIX (DAaKTOPOB pucKa pa3BUTHUs U nporpeccupoBanust PII spnsercs
apTepuaibHas TUNepTeH3usd. JlMTenpHOE TMOBBIIICHWE apPTEPUAJIbHOIO JABJICHHUS CIIOCOOCTBYET
YBEJIMUEHUIO HAarpy3Kd Ha JIEBOE IpejAcepAHe, Pa3BUTHIO €ro JMIATallid U TOBBIIIEHUIO JaBJICHUS
HAllOJJHEHMSI  JIEBOTO  JKENYJO4YKa. OTH  M3MEHEHMS  3allyCKaloT IPOLECCHl  CTPYKTYPHOTO
pEMOIENIMPOBaHUs, BKIIIOUAsi aKTUBALUIO (pUOPOOIACTOB M HAKOIIEHHE KOMIIOHEHTOB BHEKJIETOYHOTO
Mmarpukca. B pesynsrare hopmupyercs cyOcTpar Uil MOAAEp KaHUs U IPOTPECCUPOBAHUS ApUTMUU.
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Ocoboe BHMMaHHE B IOCIEAHUE TOABI YNEISETCS POJU OKUPEHUS KaK OAHOTO U3 KIIIOYEBBIX
¢akxTopoB pucka pannero pazsutusi ®II. M30sITouHas Macca Tena cnocoOCTBYeT pa3BUTHIO CUCTEMHOTO
BOCMAJICHUs], YBEJIMYECHUIO O0BEMa LMPKYIMPYIOLIEH KpPOBH, MOBBIIICHUIO JABICHHUS HAINOIHEHUS
cepAua v GOPMUPOBAHUIO CTPYKTYPHBIX U3MEHEHMI npencepanii. JKupoBasi TKaHb SBISETCS aKTUBHBIM
SHJIOKPUHHBIM OPraHOM, CIIOCOOHBIM BBIJIEINIATh MPOBOCHAINUTENIbHBIE MEUATOPBI, KOTOPBIE Y4aCTBYIOT
B mpoueccax ¢pudpo3a U peMOACIMPOBAHHUS MHUOKapaa. Y MOJOABIX MAalMEHTOB PacIpOCTPAHEHHOCTh
OYKUPEHHUS ABISAETCS OAHOM U3 IPUYUH yBeIMYeHUs yncia cirydaeB PII B qaHHOM BO3pacTHOM IpymIie.

3HAYUTENBHYIO POJb B Pa3BUTUU W mporpeccupoBanuu PII urpaer cuHApPOM OOCTPYKTHBHOTO
anHO? cHa. [loBTOpstommecs SMU30AbI HOYHOM TMIIOKCHMHM BBI3BIBAIOT AKTUBALMIO CUMIIATHYECKOU
HEPBHOW CHUCTEMBI, IOBBIILIEHUE apTEPUAIBHOIO JABJIEHMS, Pa3BUTHE BOCHAIMTEIBHOIO OTBETAa M
OKCHUJIATUBHOIO CTpecca. OTH IPOLECCHl CIOCOOCTBYIOT M3MEHEHHUIO CTPYKTYphl Mpeacepauil u
YBEJIMYMBAIOT BEPOATHOCTD Nepexoaa napokcu3maiabHoi Gpopmel I B Gosee ycTolunBbIe POPMBL.

BaxHbIM QakTopoM pucka ocTaeTcs HapyleHue oopasa xu3Hu. Huskast gpusnueckass akTUBHOCTb,
Ype3MEpHOE YIOTpeOeHUuEe ajlKoroyid, KypeHHe U HecOaJaHCUPOBAHHOE IWTAHUE OKa3bIBalOT
HEraTUBHOE BIIMSHHUE HA CEPACYHO-COCYIMCTYH0 CHCTEMY M MOTLYT YCKOPATH  IIPOLIECCHI
pemozenupoBaHus npeacepAauil. B To ke BpeMs HcclaenoBaHUS IIOKa3bIBAIOT, YTO pEryispHas
¢u3nyeckas aKTUBHOCTh YMEPEHHOW MHTEHCHUBHOCTH, CHHXKEHHE MACChl Tela U KOHTPOJb (aKTOpOB
pHUCKa CIIOCOOHBI YMEHBIIUTH YacTOTy 3113008 PII 1 3amMennuTh ee nporpeccupoBaHue.

OTnenbHOrO BHMMAHMS 3acily’KMBaeT poJib BOCHAJCHMs B mHaroreHese paHHero nebdrora PII.
XpOHUUYECKOE BOCHAIUTEIBHOE COCTOSHUE, CBS3aHHOE C METa0OJMYECKUMH HapYyIIECHUSMU,
MHQPEKIMOHHBIMU IPOLECCAMU MM ayTOMMMYHHBIMH MEXaHH3MaMHU, MOXET NPUBOAMTH K AKTUBALUU
¢uOpOTHUECKUX TPOIECCOB B TMpencepiusx. B Hactosmee BpeMs H3ydaeTcsi BO3MOXKHOCTD
UCIIOJIb30BaHUSl  BOCHAJIUTENIBHBIX MapKepoOB B KaueCTBE IPEJUKTOPOB PpUCKA DPAa3BUTUA U
nporpeccuposanus OII.

Takum o0pa3oMm, y HalMEHTOB MOJOAOro Bo3pacta nporpeccupoBanue DII ompenensercs He
TOJBKO HAJMYUEM KIACCHYECKHX CEepAECYHO-COCYIUCTBIX 3a00JeBaHUMM, HO U  COYETaHUEM
MeTab0IMUYECKUX, BOCIHAJIUTENbHbIX, F€HETUYECKUX U TMOBEJCHYECKHX (akTopoB. BrIsgBieHune 3tHx
(bakTOpoB MMeeT 00JbIIOe 3HAaUeHHE I (GOPMUPOBAHUS MHAMBUIYAIbHOTO MOAX0/AA K MPO(UIaKTHKE
OCJIO)KHEHUH U BBIOOPY CTPATETUU JICUSHHUSI.

CoBpeMeHHBICE TNOAXOAbI K NPOTHO3MPOBAHMIO NPOrpecCHpPOBaHuUsA  (UOPHIIALMHA
npeacepaui

OnHoif M3 akTyalbHBIX NpPOOIEM COBPEMEHHON apUTMOJOIMH OCTAaeTcs MPOrHO3MpOBaHME
nporpeccupoanus @DII. HecmoTps Ha 3HauuTeNbHBbIE JOCTH)KEHUS B H3YUYEHUU MEXaHU3MOB
3a00J1€BaHuUsl, YHUBEPCAIBHOTO aJITOPUTMA, MO3BOJISIOIIEr0 TOUHO ONPEAETUTh BEPOSTHOCTh Iepexoaa
napokcusManabHoU popmbl OII B mepcucTHpyIONIYIO WM MOCTOSHHYIO (JOpPMY, B HACTOAIEE BPEMs HE
CYLIECTBYET.

Jlna oneHku pucka nporpeccupoBaHuss @Il nmpumeHsIOTCS pa3iuyHble KIMHUYECKHE MOJIEIH.
Onnoii 3 HambGonee m3BecTHbIX sBisercs mkana HATCH (Hypertension, Age, Transient ischemic
attack or stroke, Chronic obstructive pulmonary disease, Heart failure), koropasi yuuteiBaeT Haluyue
apTepuaNbHOM THUIEPTEH3HH, BO3PACT, NMEPEHECEHHbIE IIepeOpPOBACKYISAPHbIE COOBITHS, XPOHUYECKYIO
OOCTPYKTHUBHYIO OOJE€3Hb JIETKMX M CEpPACYHYI0 HeIOoCTaTo4HOCTh. OpHaKo JaHHAs MIKaja Oblia
pa3paboTaHa NMpPeuMYIECTBEHHO As oOmed momymsiuuu nanueHtoB ¢ @Il u mMeeT orpaHMYEHHYIO
MPUMEHUMOCTh Y MOJOIBIX MalMEHTOB, IIOCKOJIbKY BO3pPACT SIBISETCS OJHUM M3 OCHOBHBIX
KOMITOHEHTOB OLIEHKH.

CoBpeMEHHbBIE HCCIEIOBAaHUS HAMpaBICHbl Ha TIOMCK JIOMOJIHUTEIBHBIX MPEAUKTOPOB
nporpeccupoBanusi @II. ITlepcneKTHBHBIMM HAINpaBICHUSAMHU SIBIISIOTCS H3y4yeHHE OHMOMapKepoB
BOCHAJICHUs, Toka3areneil ¢pubpo3a Muokapaa, JaHHBIX AXOKapauorpaduu, napameTpon aedopManuu
MHOKap/a (strain), pe3yinbTaroB JUIMTeIbHOro MonuToprpoBanus OKI' u reneTnyeckux (pakTopos.

OcoOblif MHTEpeC MPEACTaBIsSET OLIEHKa CTPYKTYPHBIX M3MEHEHHMH JIEBOTO IMpencepaus.
VYBenuueHue ero oObeMa, CHI)KEHHE pe3epByapHOH (YHKIMHM M TPU3HAKKA HAPYIIEHUS MEXaHUKU
IpefcepaAnii MOTYT PaccMaTpUBATHCS KaK PAHHUE MapKepbl HEOIAronpHsATHOTO TE€UEHHs 3a00JIeBaHMSL.
Hcnonp30BaHUE  COBPEMEHHBIX  METOAOB  BHM3yalM3alMd, BKJIOYas  MarHUTHO-PE30HAHCHYIO
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TomMorpaduio cepaia C OLEHKON ¢Gubpo3a mpeacepanid, OTKPHIBAET HOBBIE BO3MOXXHOCTH TSI
MHJUBUAYAJIBHOTO IPOTHO3UPOBAHUS.

OnHako OONBIIMHCTBO CYIIECTBYIOIIMX MOJENEH MPOrHO3UPOBAHUS HE YUYUTHIBAIOT OCOOCHHOCTH
nanueHToB ¢ panHuM gAeOrotom @I, Momomoii BO3pacT, OTCYTCTBHE BBIPAKEHHOH CTPYKTYypHOU
MaToJIOTMHM  CepAlla W MpeobiaflaHue HEeTPaJWLIUOHHBIX (AKTOPOB puCKa TpeOyroT pa3paboTku
CIELMAIN3UPOBAHHBIX [TOJIX0/I0B K OLIEHKE pHUCKa IIPOrpecCCUpPOBaHUs 3a00JI€BaHNS.

Oo6cy:xxknenue

[IpoBeneHHBIN aHANN3 JUTEPATYphl MOKA3bIBACT, YTO (PUOPHIUIALMS TMpEACepAuld Yy MAIEHTOB
MOJIOZIOTO BO3pacTa SBIACTCS OTACIBbHONW KIMHUYECKOH NpoOieMon, TpeOyrome manbHeHIero
n3ydeHusa. HecmoTpst Ha TO 4TO OCHOBHbBIE MexaHM3Mbl nporpeccupoBanuss @Il gocrarouno xopoio
U3y4YeHbl, OOJBIIMHCTBO JAHHBIX OCHOBAaHO HAa MCCIEIOBAaHUSAX IMAalMEHTOB IMOXKUJIOTO BO3pacTa C
BBIPA)KEHHOU CEPACYHO-COCYAUCTOMN MaTOJIOrUeEH.

[Tanmentsl ¢ panauM AebroToM DI oTIMYarOTCs 0COOCHHOCTSIMHU TaToreHe3a. B maHHoOUW rpymme
OOJIBIIYIO POJIb MOTYT MTPaTh T€HETHUYECKUE (PaKTOPHI, BOCIAIHUTEIBHBIE MPOLECCHl, METa0OINIeCKHe
HapylIeHUs U OCOOCHHOCTH o00pa3a Xu3HU. lIpu 3TOM OTCYTCTBHE BBIPQKEHHBIX CTPYKTYPHBIX
U3MEHEHUN cepJlla Ha paHHUX OJTanax 3a0oyieBaHUsS HE MCKIIOYAeT HaJIUYMs  CKPBITOrO
MaTOJIOTUYECKOTO MPOLECcCa, KOTOPBIN B 1aJbHEUIIEM MOKET IPUBECTU K POIPECCUPOBAHUIO APUTMHUH.

Oco0yr0 3HAaUMMOCTh TPUOOPETAET paHHEEe BBHISIBICHHE IAIIMEHTOB C BBICOKUM PHCKOM
HeOnaronpusaTHOro TeueHus 3aboneBanus. CoBpemeHHass crparerus BeneHuss @OII mocrenenHo
CMEIIAeTCsi OT KOHTPOJIS YKe chopMUpPOBABILIEHCS apUTMHH K TPEAYIPEKICHHIO €€ TPOrPECCHPOBAHNUS
MyTeM aKTUBHON MoAH(HUKAIMN (PaKTOPOB PUCKA U paHHETO BMEIIATeIbCTBA.

B Hactosiiee BpeMsi OCTaeTcsi HEJOCTATOYHO HM3YYEHHBIM BOIPOC O TOM, KaKME€ HMEHHO
MEXaHU3MBbl SBISIFOTCA BeaymMMU B mporpeccupoBanuu @I y MonoapIX NANUMEHTOB U Kakue
KIMHAYECKUE TPU3HAKU MOTYT MCIOJIB30BaThCS Ul paHHEH crpatuduKanuu pucka. Pemenne manHon
po06sieMbl TO3BOIUT chopMupoBaTh Ooliee 3G (HEKTUBHbBIE TEPCOHATU3UPOBAHHBIEC MTOAXOABI K BEACHHUIO
MAIMEHTOB C paHHUM Je0I0TOM 3a00JIeBaHMS.

3akJ/oueHue

OubpuIIIALUS IpefcepaAnil y MalueHTOB ¢ 1e00ToM 3a00€BaHUs B MOJIOJIOM BO3pacTe sBJseTCs
aKTyaJIbHOW IpoOseMoil coBpeMeHHOM kapauonoruu. HecMoTpss Ha TpaAMLIMOHHOE MPEICTaBIECHUE O
@Il xak o 3ab0yeBaHMM NPEUMYIIECTBEHHO MOXWIBIX JIO/eH, B TMOCIEIHME TOJbl OTMedaeTcs
YBEJIMUEHUE YHUCIIA CIy4aeB pPaHHEro pa3BUTHUSI apUTMMM, 4TO TpedyeT Oojee MIyOOKOro HM3ydeHHs
MEXaHU3MOB BO3HUKHOBEHHSI U IIPOTrpecCupoBaHmsl 3a00IeBaHNUS.

AHanmn3 COBpPEMEHHBIX JIMTEPATYPHBIX JAHHBIX IIOKa3blBaeT, 4To IporpeccupoBanue OII
IpeACTaBIsieT CcoOOM  CIOXKHBIA MHOTO(AKTOPHBIA MPOLECC, BKIIOYAIOMIUN 3JIEKTPUUECKOe U
CTPYKTYPHOE PEMOEIMPOBaHUE Mpecepani, pa3BuTie GpuOpo3a, XpOHUUYECKOE BOCHAJIEHUE, BIHUSHUE
MeTa0OIMYECKUX HapyleHUH U (akTOpoB 00pasa >KU3HU. Y MAIMEHTOB MOJOIOT0 BO3pacTa JaHHBIE
MEXaHHU3Mbl MOTYT UMETh CBOM OCOOEHHOCTH, MOCKOJBKY 3a00JIeBaHUE pa3BUBAETCS MPU OTCYTCTBUU
BBIDXKCHHOM BO3PAacTHOM JIETEHEpallMM CEPACYHO-COCYIUCTOM CHCTEMBI, a 3HAUUMYyK pOJb
MpUOOpPETAIOT TeHeTHYecKas IMPeApacloIOKEHHOCTh, OKUPEHHE, HApYUIEeHHs CHA, BOCIAJIUTEJIbHbBIE
MpOIIECChI U Apyrue HeMoauuuupyemblie 1 MoaUUIpyeMble (GaKTOPHI pUCKa.

B HacTosiiiee Bpemsi ocTaercs HEIOCTAaTOYHO WM3YYEHHBIM BOIIPOC OMpEeNIeHUs MPEIUKTOPOB
nporpeccupoBanus @Il y mamueHToB ¢ paHHUM JeOroroM 3aboneBaHus. CyIIEeCTBYIOUIME IIKAJIbI
OIICHKA PHUCKa TPEUMYIIECTBEHHO pa3paboTanbl s oOmedt momymsiuu namueHToB ¢ OII u He
YUUTHIBAIOT OCOOEHHOCTH MOJIOJIBIX MAIIMEHTOB. B CBSA3M € 3TUM aKTyaabHBIM HalpaBJICHUEM SBISIETCS
pa3zpaboTka Mojesnell NPOTHO3MPOBAHUS, OCHOBAHHBIX HAa KOMIUIEKCHOM OIIEHKE KIMHHUYECKHX,
71a00paTOPHBIX, UHCTPYMEHTAIBHBIX U MOJIEKYIISIPHBIX XapaKTePUCTHUK.

JlanpHeliee u3y4eHrne MEXaHU3MOB IIPOrpeccupoBanus GUOPHILIAINY NpeAcepAril y MalueHTOB
MOJIOZIOTO BO3pacTa MO3BOJIUT YAYYIIUTh PAHHIOK JAMArHOCTHKY 3a00JieBaHMS, ONPEICITUTH TPYIIIbI
BBICOKOTO pHCKa, pa3paboTaTh IEPCOHATU3UPOBAHHBIE CTPATETUU JIEYEHUS U TPOPUIAKTHKU
ocnoxHeHu#. [lomydyeHHble NaHHBIE MOTYT CTaTh OCHOBOWM Al (pOPMUpPOBaHMS HOBBIX IOJIXOJOB K
BEJCHUIO MalUEHTOB ¢ paHHUM JAeOoToM DIl W CHMKEHHIO NOJTOCPOYHOIO CEPAEYHO-COCYIUCTOrO
pucKa.
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