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AHHOTALUA

dazoBoe paBHOBecHe B cucteMe SbaSes-CuyCraSer uccinenoBanym MeTogaMu (PU3UKO-XUMUIECKOTO aHAIH3A:
muddepenunansHo-Tepmuueckoro ananuza ([TA), perrrenodasoBoro aHanmza (PDA), MUKPOCTPYKTYpHOTO
ananmu3a (MCA), a Takke MyTeM H3MEpEeHHs IUIOTHOCTH U MUKPOTBEPAOCTH, Obl1a moctpoeHa T-x ¢a3oBas nua-
rpamma. Y CTaHOBJIEHO, uTO cuctema SbySes-Cu,CraSer npezcrasisier co00i KBa3HOHMHAPHOE CEYCHUE IBTEKTHYC-
ckoro tuna. CocTaB 3BTEKTHUKH, 0Opa3yloleiics Mexay coeanHenusiMu SboSes u CupCraSe; B cucreme, cocras-
qsiet 25 moi. % CuzCrsSez, remnepatypa 430°C. B cucreme muiomiaas TBEPIOro pacTBopa Ha ocHoBe SboSes co-
craBiseT 3,0 moa. % CuzCrsSes, a Ha ocHoBe coemunenust CuxCrsSez mo - 15 mon. % SboSes nmpu koMHATHON
TeMIeparype.

Abstract

The phase equilibrium in the Sh,Ses-Cu2CrsSer system was studied by the methods of physical and chemical
analysis: differential thermal analysis (DTA), X-ray phase analysis (XRD), microstructural analysis (MSA), as
well as by measuring the density and microhardness, and a T-x phase diagram was constructed.

It has been established that the system Sh,Ses-Cu.CriSe7 is a quasi-binary section of the eutectic type. The
composition of the eutectic formed between the Sbh,Se; and Cu,CrsSe; compounds in the system is 25 mol %
Cu2Cr4Sey and the temperature is 430°C. In the system, the area of the solid solution based on Sb,Ses is 3.0 mol
% CuzCrsSe7, and on the basis of the Cu.CrsSe; compound up to - 15 mol % Sh,Se; at room temperature.

KuioueBble cjioBa: cucreMa, KBasuOWHApHAs, YBTEKTHUKA, JTUKBUIYC, COTUIYC, TBEPABIN pacTBOD.

Keywords: system, quasi-binary, eutectic, liquidus, solidus, solid solution.

Brenenne

XaJabKOT€HUJbl OCHOBHBIX JJIEMEHTOB V TMOJ-
TPYMIE 00pa3yoT C Pa3TMYHBIMH XaJTbKOTCHUTHBIMU
COEIMHEHUSIMU MaTepuajbl CO CBETOUYBCTBUTEIIb-
HbIMH [ 1-4] TepMoaaekTpuyecKkumMu [5-7] cBOMCTBaMHU.
XanpbKOTeHUIBI CYPbMBI K HOBBIE (Da3bl M TBEPBIEC pac-
TBOPBI HA X OCHOBE SIBIISIOTCS TIOJTYTIPOBOTHUKOBBIMH

MaTepuaaMy, OOJaTaroIUMH (DOTOAIEKTPUICCKUMHU
[8-12] u TepmoanexTpuueckumi [13-17] cBoiicTBamu.

B nmuteparype u3ydeHo MHOTO pabOT, COCTOSIINX
U3 xanbkoreHuaoB meau [18-24]. TpoiiHble coequHe-
HUS THIIA IITUHETH, 00pa3yIonrecs Ipu B3aUMOICH-
CTBUU MU C XaJbKOTCHHJAMHU XPOMa, SBISIOTCS TO-
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JTyIpPOBOJHUKOBBIMH MaTepHanaMu ¢ (eppoMarHuT-
HbIMH cBOMcTBamu [25—28]. Hamu u3ydeH ps cucteM,
COCTOSIILNX M3 XaJIbKOTCHUIOB CypbMbI H MEJI-XpOMa
[29-33].

Lenpro HacTosmed paboTHI sIBIsETCST OOHApYyXKe-
HHE HOBBIX KOMIIO3UIIMOHHBIX (a3 IyTeM H3y4YeHUs
(ha3oBbIX paBHOBecHil B cucteMe SbaSes-CuaCraSes.

Coenunenune SbySes masurcst npu 617°C ¢ o1-
KPBITBIM MAaKCUMYMOM U KPACTAIM3YETCS B pOMOHtIe-
CKUX CHHTOHHSAX, MapaMeTpsl pemeTku: a=11,633;
b=11 780; c=3,985 A, np.rp. Pbnm-D2'¢, miotHoCTH
p= 5,843 r/cm®, Hu= 1200 MIIa 34, 35].

JKcnepuMeHTAIbHAS YacTh

CunTes cIiaBoB cucteMbl SboSes-CuoCraSer ocy-
IIECTBISUIM  CIUIaBJIEHHEM KOMIIOHEHTOB SbySez u
Cu2CrsSe; B BakyyMHpOBaHHBIX KBapLEBBIX aMITysax
Jo nasneHus 0,133 IMTa. CunTe3 crtaBoB NPOBOIMIN B
unTepBaie temneparyp 800-1200°C. Ins romorenusa-
IIUH CIUIaBBI MOJBEprau TepMoodpadoTke mpu 800°C
B TeueHue 150 vacoB. ['oMoreHn3anuo KOHTPOJIUPO-
BAJIM METOJaMH MUKPOCTPYKTYypHOTo 1 muddepeHun-
AIFHO-TEPMHUYECKOTO aHAJIH3a.

3areM 00pa3mpl HCCIENOBAINCH MeTogaMu (u-
3uKo-xumMuaeckoro ananusa (JIITA, POA, MCA, u3me-
PEHHE TUIOTHOCTH ¥ MUKPOTBEPAOCTH).

Huddepennunansao-repmudeckuii ananus (JTA)
CIUIABOB MPOBOJAWIN Ha HU3KOYACTOTHOM MHUPOMETpE
XTP-73. B xauecTBe TepMomapsl ObLT B3AT XpOMENb-
aJFoMerb, CKOPOCTh Harpesa coctasisuia 10°C/mMuH.

PenrrenodazoBeiii ananmu3 (POA) BeimosHeH Ha
pertreHoBckoM audpakromerpe D2 PASER. B st0

BpeMs wmcnonb3oBanuchk CuKo-m3mydenne wu  Ni-
GbunbTp. AHAIU3 MUKPOCTPYKTYPHI 00pa3IoB MPOBO-
nui Ha Mukpockone MUM-8. B xopoio oTnosiupo-
BaHHBIX 00pa3lax B KauecTBE IMPOTPABHI IS paszese-
HUs (ha3 UCIOJIB30BAIIM PACTBOP XpoMa.

MHUKpOTBEPIOCTh CIUIABOB M3MEPSIM Ha MeTall-
aorpaduueckoM Mmukpockorne Mmapku [IMT-3. Ilnot-
HOCTb 00pas3IloB ONPEAEIAIN IMKHOMETPHIECKUM Me-
TOIIOM, B KauecTBe paboyero pacTBopa Opaii TOIYOJL.

Pe3yabTaThl U HX 00Cy:KIeHHE

Jlns m3ydeHns xapakTepa XHMHUYECKOTO B3aHMO-
nelictBus B cucreMe SboSes-Cu,CrsSe; Obln CHHTE3H-
pOBaHBI CIDIABEI 3TOH CcHCTEeMHL lcciemyembie 00-
pasibl TpeIBapUTENbHO IOJBEPrauch TEpMOOOpa-
6otke nipu 400°C B Teuenue 300 gacos.

HccnenoBaHo OTHOIICHHE MOYyYEHHBIX CILIABOB
K pa3luuHBIM cpenaM. bbuio oOHapy)keHO, YTO OHH
YCTOWYMBBI K BO3AYXY M OPIaHHYECKHM PacTBOPUTE-
7siM. OOpasibl OBICTPO pas3iiararoTcsi B CHIIbHBIX MUHE-
pampabX kucaotax (HNOs, HCl). 'omoreHn3upoBaH-
HBIE 00pa3IBl UCCIICNOBATH METOAAMH (DPU3UKO-XUMH-
YeCcKOro aHaiu3a. TepMorpaMMbl CIUIaBOB CHATHI B
untepBasie Temnepatyp 800-1100°C. B pesynbrare
aHaNIM3a YCTAHOBJIICHO HAIMYHE IBYX SHIOTEPMHYC-
ckuX (P PEKTOB Ha TepMorpamMMax oopas3noB. OnuH u3
9THX 3((PEKTOB CBSI3aH C COJIMAYCOM, a JAPYTOM C JIMK-
BUJIyCOM cucTeMbl. Ha Tepmorpammax Bcex oOpasLoB
HaOronaroTest u3orepMuueckue 3pdextor 430°C, co-
OTBETCTBYIOILIME TEMIIEPATYPE IBTECKTUKHU.

T

[N

1 2

3

=

Puc. 1. Muxpocmpykmypul cniagos cucmemsi szSeg-CuZCmSey.'
1-3 mon. %, 2-50 mon. %, 3- 85 mon. % CuzCraSes.

C nenpi0 M3ydeHHs] MHUKPOCTPYKTYpPBHI 00pa3lioB M3ydanach MUKPOCTPYKTYpa CIIJIABOB BOKPYT OCHOBHBIX
KOMITOHEHTOB U B IPOMEKYTOUHOU yacTu. Ha puc. 1 npeacraBneHbl MUKPOCTPYKTYpPHI CIUIaBoB ¢ 3, 50 u 85 mout.

% Cu2CrsSer u3 cucrems! Sb,Ses—Cu,CriSey.
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Puc. 1. Penmeenosckue ougppaxmoepammot cniaeog cucmemvi ShoSes-CurCraSer.
1- Sh,Ses, 2-3, 3-50, 4-85, 5-100 mon. % CuzCraSer

B cucreme SbySes-Cu,CrsSe; ycraHoBIeHO, 9TO
CILIaBbI BOKPYT OCHOBHBIX KOMIIOHEHTOB OJIHO(a3HbIE,
a ocTaibHbIe CIUIaBbl AByX(a3ubie. s moarBepxe-
HUSL pe3ynbTaToB U depeHIransHO-TEPMUIECKOrO U
MHUKPOCTPYKTYPHOTO aHalli3a ObLI MPOBEJCH PeHTIe-
HO(a30BBIN aHAN3 CIUIABOB, cojepxamux 3, 50 u 85
moit. % CuCrsSez (puc. 1). JIudpakiioHHbIC JTHHUY,

MIPUCYTCTBYIOUINE HAa PEHTIeHOTpaMMax 00pasIoB, co-
nepxammx 3 u 85 moin. % CuzCraSe; cooTBeTCTBEHHO
HE OTJIMYAIOTCS OT JMHUH TU(PaKINU HUCXOIHBIX CO-
€IMHEHUH, T. €. 3TO CIUIaBBI TBEP/IBIX PACTBOPOB HA OC-
HOBe coenumHeHHi SboSez um CupCraSer. Jqudpakro-
rpamma o0pasua, cogepxaniero 50 moi. %, COCTOUT U3
J(PAaKIMOHHBIX JIMHUH NEPBUYHBIX KOMIIOHEHTOB, T.
e. obpaserl siBisieTCs: IByX (ha3HbIM.
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Puc.2. T-x ¢pazosas ouacpamma cucmemot ShrSez-Cu,CraSes.

Mo pe3ysabraramM (HU3UKO-XUMHUIECKOTO UCCIIEI0-
BaHMs moctpoeHa T-x ¢as3oBasi quarpaMma CHCTEMBbI
ShySes-Cu,CrsSe; (puc. 2). Kak BunHO Ha puc. 2 aua-
rpaMMa COCTOSIHHSI CHCTEMbI OTHOCHTCSI K TPOCTOMY
OBTCKTUYECKOMY THILY. yCTaHOBHeHO, 4YTO TBEPAbIC
pacTBOphl 00pa3ylTCs B OrPAaHHYCHHOW 00JacTH
B6J'II/I3I/I HUCXOOHBIX KOMIIOHCHTOB. B cucreme Ha oc-
HOBe Sb,Se3 TBep/ple pacTBOPHI TOCTHralOT 3 MO %.
CuyCrsSey. [Inst onpesencHus 00JacTH TBEPIBIX pac-

TBOpOB Ha ocHOBe coeauHeHnst CuxCriSe; ncmoins3o-
Balu CIuIaBbl, coxaepxkamme 5, 10, 15 u 20 mon. %
ShySes. O6pasnpr noaBepranu TepMooOpabOTKE HpU
300 u 500°C B Teuenue 150 yacoB u oxyna)kaaiu HEMo-
CPE/ICTBEHHO B JIeJIsTHO# Bozie. 3aTeM ObLI IPOBE/ICH MX
MUKPOCTPYKTYPHBII aHanu3. B pe3ynbrare ycTaHoB-
JIGHO, 4TO TBepAble pacTBOpbl Ha ocHOBe CuzCrsSer
pacuupsitorest 10 -15 moin. % SbySes npu KoMHATHOM
TeMmIeparype.

Tabm. 1.
Cocras, pesynbratsl ITA, n3mepeHnsi MUKPOTBEPIOCT U INIOTHOCTH CIIaBOB cucTeMbl SbaSes-CuaCraSer
Cocras, Moi1. % MuxkpotBepaocts, MIla
Tepmuaeckue 3¢ ¢pexTsl, °C HHOTHO?,C T o B
Sh,Ses CuzCrsSey r/cMm P=0.15H P=0.20 H
100 0,0 617 5,84 1200 -
97 3,0 540, 610 5,87 1270 -
95 5,0 520, 600 5,90 1280 -
90 10 430,590 5,95 1280 -
85 15 430,570 5,99 1280 -
80 20 430,520 6,05 - -
75 25 430 6,10 DBTEK.. DBTEK.
70 30 430,700 6,17 - -
60 40 430,700,1000 6,24 - 2700
50 50 430,700,1140 6,36 - 2700
40 60 430,700,1170 6,44 - 2700

Pe3ynbraThl M3MepeHHH MHKpPOTBEPAOCTH CILIa-
BOB cucTeMbl SbySes-CuzCrsSe; mokaspIBaloT, 4TO
ObLTH OTIpe/eNeHb! JBa psija 3HAUEHHH MUKPOTBEPI0-
cTH. DTO MOKa3bIBaeT, uTo cucreMa SboSes-CuaCraSer
SIBIISIETCS] KBa3MOWHAPHOM.

Hexotopsie hn3nKo-XUMHYECKHE CBOMCTBA CIIIa-
BOB CHUCTEMBI IIprBeieHHl B Ta0u. 1. Kak BugHO M3 Tab-
JHIBI, 3HadeHue MukpoTrseppoctu (1200-1270) MIla

COOTBETCTBYET 3HAYCHHIO (L-TBEPJIOTO pacTBOpa, o0pa-
3yIOIIEeTocsl Ha OCHOBE SbySes, a 3HaueHHe MUKPOTBEp-
noctu (2670-2730) MIla cooTBETCTBYET 3HAYEHUIO
MHKPOTBEPIOCTH B-TBEPIOro pacTBOpa, 00pa3oBaH-
Horo Ha ocuoBe coeaunerus CuCraSer. 3aBHCHMOCTD
IUIOTHOCTH CIUIABOB OT COCTaBa M3MEHACTCSI JTMHEHHO.
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3akJ/roueHue

s uccnenoBanust (a3oBBIX PAaBHOBECHH B CH-
creme ShySes-Cu.CrsSe; Obutn HCHONB30BaHbL (bH-
3UKO-XMMHUYECKHE METOJbl aHanu3a: AuddepeHu-
anpHOo-Tepmuueckuid (A TA),  peHTreHO(a30BBIiI
(P®A), muxpoctpyktypssiii (MCA), a Taxoke u3smepe-
HHME IJIOTHOCTH M MHKPOTBEPAOCTH, mocTpoeHa T-x
(asoBas guarpamMma. YCTaHOBJIEHO, YTO CHCTEMa
Sh,Ses-Cu,CrsSer siBisieTcst KBa3sMOMHAPHOMN, SBTEKTH-
geckoil. B cucreme coenuuenns ShySesz u CuzCraSer
00pa3yIoT 3BTEKTHKY, COCTaB KOTOPOH COCTaBISIEeT 25
moi. % CuzCrsSes, Temnepatypa mmasnenust 430°C.
YCTaHOBIIEHO, YTO TBEPIBIC PACTBOPHI HA OCHOBE CO-
equnenns Sh,Ses mocruraror 3 mon. %, a Ha OCHOBE
CuxCrsSe7 no -15 mon. % mpu KOMHATHOW TeMmIepa-

Type.
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AHHOTALUSA

Be/:[yu_{el‘/'l HpPI‘II/IHOﬁ CMCPTH MOKWIBbIX IMAIMUCHTOB B HACTOANICEC BPEMA OCTACTCA UIIEMHUYCCKas 00JIE3HD
cepaua (MBC). B mocnennee BpeMs, MpakTHYECKHA BO BCEX O0ACTSAX HAIEH CTpaHbl OTKPHIBAIOTCS IEHTPHI 1O
peBacKyISIpU3aMOHHON Tepamuu. B wactHOCTH, 3 dexTnBHas padoTa mo Beaenuto 60mbHEIX ¢ OKC u [TMKC
JUI yIy4IIeHHUs KadecTBa )KU3HU MPOBOAATCS YpECKOXKHBIE KOpoHapHbIe BMemmartenscTBa (HUKB). OtH, Tak Ha3bI-
BAa€MbIC DHAO0BACKYJISIPHBIC BMCIIATCILCTBA B HACTOAIICC BPEMS SBJIAIOTCA BLICOKOS(I)(bGKTI/IBHBIM METOAOM JICUEC-
HUs, TO3BOJIAOINUM 3HAYUTCIIBHO YIIYUIINUTh COCTOSHUE MAITUCHTOB U IMOBBICUTH UX TOJICPAHTHOCTH K (I)I/ISI/I‘IG-
CKOM Harpyske, BEpHYTb JIIOJEH B HOPMaJIbHYIO TIOBCEHEBHYIO KU3Hb.

B nanHOI cTaThe ObUT CAETIAH PETPOCIICKTHBHBIIN aHaIU3 OOJIBHBIX MOXKUIIOTO U CTAPUECKOro BO3pacTta, Ko-
TOPBIM OBLIO MIPOBCACHO YPECKOKHOC KOPOHAPHOC BMEIIATCIILCTBO C PA3JIMYHBIM TUIIOM CTCHTUPOBAHUS. B Xoae
aHaiM3a ObLJIO BBISIBICHO, YTO OOJBUIMHCTBO OONBHBIX ObLTH ¢ quarHozom OKC. Beuio mposeneHo cBbiiie 337
SHIOBACKYJIPHBIX BMEIIaTENbCTB y 163 OONMBHEIX.

Abstract

Coronary artery disease (CHD) remains the leading cause of death in elderly patients. Recently, centers for
revascularization therapy have been opened in almost all regions of our country. In particular, percutaneous coro-
nary interventions (PCI) are used to effectively manage patients with ACS and PICS to improve the quality of life.
These so-called endovascular interventions are currently a highly effective treatment method that can significantly
improve the condition of patients and increase their tolerance to physical activity, return people to normal everyday
life.

In this article, a retrospective analysis was made of elderly and senile patients who underwent percutaneous
coronary intervention with various types of stenting. The analysis revealed that the majority of patients were di-
agnosed with ACS. More than 337 endovascular interventions were performed in 163 patients.

KinroueBble €10Ba: YpeCKOKHOE KOPOHAPHOE BMEIIATEILCTBO, CTEHTUPOBAHUE, OCTPBIM KOPOHAPHBIN CUH-
JPOM, TTOCTHH(APKTHBIH KapJHOCKIIEpPO3.

Keywords: percutaneous coronary intervention, stenting, acute coronary syndrome, postinfarction cardio-
sclerosis.
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AKTyalabHOCTh. [Ipobnema wmemudeckon 060-
ne3nn cepana (MBC) naxomutes B (hoKyce HaydHBIX
UCCIIEI0BaHUH, T.K. IOCIEACTBUS aTEPOCKIIEPO3a KOPO-
HapHBIX COCYOB MPUBOIAT MOYTH K IOJIOBHHE CMEp-
Teil Hacenenus [18, 19]. B nocnennee BpeMs paciups-
IOTCSl TIOKA3aHUS K BBIMOJIHEHUIO PEBaCKYJISPU3ALUU
MHOKap/a y 3TO! IPYIIbI O0JIbHBIX, YTO HO3BOJISIET MO-
BBICUTB TOJIEPAHTHOCTD K (PU3MUYECKUM HArpy3Kam, Cy-
IIECTBEHHO CHM3WTHh PUCK Pa3BUTHSA MMOBTOPHOTO HH-
(hapkTa MHOKapZa, a TaKKe YBEIUYUTH OTAAICHHYIO
BBDKMBAEMOCTb. [I0XKHIIONH BO3pacT MalMeHTa 4acTo
acconuupyeTcs ¢ OONBIINM KOJIMYECTBOM COIYTCTBY-
I0ImuX 3a00JI€BaHUM, a TaKKE C BBHICOKUMH PHCKaMHU
XUpPYpPrudeckux BMeIIaTeNbcTB Ha cepaue [11, 20]. B
CBSI3M C 3TUM BO3HUKJIA HEOOXOIUMOCTh KJIacCU(PHUIIN-
POBaTh BO3pACTHBIE IPYIIIBI HACETICHHUS.

BcemupHOl  opraHusanueil  34paBOOXPAHEHUS
(BO3) Obuto mpuHATa KiaccU(UKAnus BO3PACTHBIX
IpyIm, 0J00pPEeHHOW KOHIPECCOM I'€pPOHTOJIOTOB U I'e-
pHuaTpoB, Bce HaceyneHue crapie 50 jeT moapasmens-
eTcsi Ha YeThIpe BO3pPAcTHBIC KaTeropus: 1) 3pemnsrit
Bo3pacT — 45-59 mer; 2) moxwmmoit Bo3zpact — 60-74
roja; 3) crapyeckuii Bo3pact — 75-90 jet; 4) gonroxu-
tean — 90 set m 6onee [12, 21]. Y manueHTOB MOXKH-
JIOTO BO3pacTa MPH THKENBIX (OpMax XPOHUYECKOH
umemuueckoit 6onesnn cepana (XUBC), koHcepsa-
TUBHBIE METO/IBI JICUCHHS HE BCETAa MOT'YT 00€CIIeYUTh
aJIcKBAaTHBIM KOHTPOJIb aHTUHO3HOM CUMIITOMATHKH 3a-
60seBaHUS U CHU3UTh PUCK Pa3BUTUS KOPOHAPHBIX CO-
ObITHH. B Takux ciay4asx MHTEPBEHIMOHHBIC BMeIla-
TENIBCTBA C PEBACKYJIIpU3AIMei KOPOHAPHBIX apTepHit
SBJISIIOTCSL O€3aIbTepPHATUBHBIMH METOJAMH BBEIOODA.
OHH SIBISIFOTCST «30JI0TBIM» CTaHAAPTOM IIPU JICUCHUH
OonpHBIX TipH TsoKeNbIX (popmax XUBC u He TombKo
M30aBIAIOT MX OT aHTMHO3HOW CHMITOMAaTHKH, HO M
YBEIMYHMBAIOT BBDKMBAEMOCTb. B cBs3n ¢ 3THM, ecTh
JTaHHbIE, COTJIACHO KOTOPBIM aBTOPHI YTBEPKAAIOT, YTO
orepauusMu BbIOOpa Ui MAlMEHTOB CTapIIUX BO3-
PaCTHBIX TPYIII SIBJISIOTCS 3HOBACKYJIIPHbIE METOIBI,
MPOBEIEHNE KOTOPBIX HMMEET MHHHUMAJIbHBINA orepa-
TUBHBIH PHCK, a TaKXXe CHIKAET PUCK DPAa3BUTHUA
ocrporo uHpapkra Mmuokapaa (M) B otaaneHHOM no-
cieonepanoHHoM niepuone [5, 16, 19]. BrisaBnenue
WBC y HOXUIBIX JUI] U CTAPUKOB OOJIEr4aeTcst BHICO-
KO 4acTOTOH CTEHO3HMPYIOIIET0 KOPOHApHOTO aTepo-
ckieposa [9, 17]. UpeckokHOEe KOPOHApHOE BMeEIlla-
TEJILCTBO HE CHIDKAET CMEPTHOCTb, HO IOBBIMIAET Ka-
YECTBO JKMU3HH, OCOOEHHO IIPH TSDKEJIOH CTCHOKapAnu

[4, 10]. CoBpeMeHHas TEXHOJIOTHS PEBACKYILSIPU3AIAH
MIO3BOJISIET MPOBOANTH BMEIIATEIHCTBA AAXKE y TMAIH-
eHToB 85 yiet u crapuie 6e3 CHIKEHUS 3P PEKTUBHOCTH
U C IpUeMJIEMBIM puckoM [2, 15]. V manuentos 75 net
U cTaplie, Kak ¥ 'y 0ojee MOJIOABIX NallMeHTOB, Paau-
QIBHBIA JIOCTYN CHIDKAeT PHCK KPOBOTEUCHHH U
OCIIO’)KHEHUH B MECTE COCYIUCTOro AocTymna [6, 8]. Ak-
TUBHBIE IUCKYCCUM B OTHOLIEHHH NpEeUMyIIecTBa
CTEHTOB pa3NNYHON Monudukamuu eme He 3aBep-
menbl. [lo mamabemm permctpo RESEARCH u T-
SEARCH y manuentoB mnocie 80 JleT MMIUTaHTaIHs
CTEHTOB C JIEKapPCTBEHHBIM ITOKPBITHEM II03BOJIMIIA
CHH3UTH PHCK COCYIUCTBIX coObITHI Ha 50% 1o cpas-
HEHUIO C ToJoMeTalnyeckuMu cteHtamu [1, 7, 11].
[Ipu BBIOOpE CTEHTOB MOXXKHO y4ecTh MH(opManuio o
Oouibleii 0€30MacCHOCTH COBPEMEHHBIX ITOJIMMEPHBIX
CTEHTOB, BBLICISIONINX 3BeposuMyc (Xience) win 30-
taposumyc (Rezolute) [3, 13].

Takum oOpazom, quarnoctuka u jgeyenune UBC y
MIAIMEHTOB TOKHMJIOTO M CTap4yecKoro Bo3pacTa Tpe-
OyeT 3HaHHE OCOOCHHOCTEW CTAaperoLIero OpraHu3Ma,
CBOE0Opa3ys MPOSIBICHUH 3a00I€BaHNS B IPEKIIOHHOM
BO3pacTe, MOBBIIIEHHOTO PUCKA OCIOKHEHUH JICUCHH,
MOXET TIOMOYb MpPAKTHKYIOIIUM BpadaMm Ooiee
YCIICIITHO KOHTPOJIMPOBATH 3TO OMACHOE 3a00IeBaHHE.

Ieab: O1eHUTs BO3MOXKHOCTH YPECKOKHOTO KO-
POHapHOTO BMEIIATENIECTBA, KaK OJHOTO M3 METOIOB
BEJICHUS OOJIbHBIX C XPOHMYCCKON HMIIIEMHYECKOH 00-
JIe3HBIO Ceplla.

Marepuansl U Metoabl: Hamu Obu1 mpoBeneH
PETPOCTIEKTHBHBIN aHAIIN3 OOJIBHBIX ITOXKHUIIOTO U CTap-
yeckoro Bozpacra, noasepruuxcst YKB ¢ 1 auBaps no
1 HOsO6pst 2021 mo manHBIM CaMapKaHICKOTO 00IacT-
HOTO PErHOHapHOTO (uinana peciryOINKaHCKOTO CIe-
UATTM3UPOBAHHOTO HAYYHO-IIPAKTHIECKOTO MEHUIIH-
CKOT'0 LIEHTpa KapIuosoruu. Beero 6bu10 nnpoanannzu-
poBaHo 163 OOJIBHBIX, KOTOPHIM OBUIO MPOBEJICHO
MHTEpBEeHLIMOHHOE BMemIaTeIscTBO (UKB) paanapHbM
noctynoMm 96,32% (n=157) u apyrumMu AOCTylamu
3,68% (n=6). Myxuunsl coctaBuin 68,1% (n=111),
seHuuHsI 31,9% (n=52).

Cpennwuii Bo3zpact coctaBun 63,46. 13 Hux cpen-
HUl Bo3pacT (45-59) cocraBmn 28,83% (n=47), moxu-
noit Bospact (60-74) - 63.8% (n=104) u crapueckuit
Bo3pact (75-90) - 6.75% (n=11). Pacnpenenue 60b-
HBIX TI0 BO3pAcTaM IOKa3aHbl B fuarpamme Nel.
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B cpeAHuUI BO3p-

PacnpeaeneHue no Bo3pacram

 Nounoli Bo3p-

[ cTapyecKuit Bosp-

Juaepamma Nel. Pacnpedenue 6onvbHbix no 603pacman.

OcHOBHast Macca OOJBHBIX OBIIAa C AUArHO30M
WBC: noctundapkTHb Kapauockiepo3 (ITMKC) —
31,9% (n=52), ¢ mWMarHO30M OCTpPBIA KOPOHAPHBIN
curnpom (OKC) ¢ nmogpemom cermenta ST - 28.83%
(n=47 ), ¢ mMarHo30M OCTpBI KOPOHAPHBIN CHHAPOM
0e3 mogpema cermenra ST - 13,49% (n=22), ¢

uHpapkToM Mmuokapaa 8.59% (n=14), ¢ auarsozom
UBC: crenokapaus Hanpsokerus OK 3 17,79% (n=29).
Pacnipenenenue OOJBHBIX MO AWArHO3aM IOKA3aHO B
nuarpamme Ne3.

AwnarHos

40,00%

30,00%

20,00%

10,00%

0,00%
MUKC

MBC. C13 OKC cnST OKC 6nST UM

Juaepamma Ne3. Pacnpedenenue 6016HbIX O OUASHO3AM.

B xone nccnenoBanusi MpaBbli THI KPOBOOOpa-
menns y 130 OompHBIX coctaBuia 79,7%, cbamancupo-
BaHHBIN TN Y 22 — 13,6% 1 neBbIi THIT KpOBOOOpaIlie-
Hust y 11 — 6,7%. IlokasaHuEeM K BBIITOJHEHHUIO HJIO-
BacKyJsipHOro BMmemarenscTBa (OB) Obuio Hanmune
OCTPOro KOPOHapHOTO CHHIIPOMA, a TAaKXKe aHTHOTpa-
(huveckoe HaTMYHE CTEHO3a KOPOHAPHBIX apTepHii 60-
nee 70 %. Beero y 163 6051bHBIX OBLIO BHITOIHEHO 337
YKB. Pekananuzanus okkmo3uit KA Oblia mpoBeneHa
y 50 (30,67 %), Ganmnmonnast anrHoriacTuka - 69 (42,33
%), crenTupoBanue orudaromieii Betu (OB) — 50

(30,67%), creHTHpOBaHKE MPaBOM KOPOHAPHOW apTe-
pun (ITKA) — 66 (44,49%), cTeHTHpOBaHUE JIEBOI KO-
ponapHoii aprepun (JIKA) — 4 (2,45%), ctenTHpoBa-
HHe IepenHei MexokemnynoukoBoil Bersu (IIMXKB) —
93 (57,05%), cTeHTHpOBaHHWE IHATOHAIFHOW BETBH
(AB) —5 (3,07%) 60omnpHBIX. KnmmHUYECKH XOpOLINM pe-
3yJITATOM CUMTAJIOCh OTCYTCTBHE SIBJICHHH CTEHOKap-
JUM ¥ TIOBBILICHUE TOJEPAHTHOCTH K (hU3UUECKOM
Harpy3ke. THIbl CTEeHTHPOBaHMS IPECTaBICHBI B THa-
rpamMme Ned,
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Luazpamma Ned. Tunvr cmenmupoeanus

B 1aHHOM KOTOPTHOM HCCJIEOBAaHUU BCEM OOJIb-
HBIM TIPOBEACHO OBLIO TOJNBKO CTEHTHPOBAHUE KOPO-
HapHBIX apTepHUil, a0pTO-KOPOHAPHOE LIYHTHPOBAHUE
HE YYHUTHIBAJIOCh. JIETAIBHBIX CITydaeB U CEPhE3HBIX
OCJIOXKHEHHUH BO BpeMs BMELIATENIbCTBA U MOCJIE HEro
BO BpeMsI IPeOBIBaHNS B CTAIMOHApE HE HAOII0AAIIOCh.

Pesyabrarsl. [lo maHHBIM HOKa3aTensM BHIHO,
YTO OCHOBHAs Macca OONBHBIX ObLIa C JMAarHO30M
OCTPOrO0  KOPOHApHOTO cHHIApoMa 69 OOJBHBIX
(42,32%). IlpencTouTt M3y4nTh CPaBHUTEIHHOE OTHAA-
JIeHHOe HaOMIoJeHne OOJIBHBIX C JMAarHO30M OCTPBIN
KOPOHApHBIA CHHAPOM C MOIHATHEM cerMeHTa ST u
0e3 Hero, KOTOPHIM OBUIO OCYIIECTBJICHO CTEHTHPOBa-
HHE KOPOHApHBIX apTepUil U OONBHBIE C ITHM XKe JHa-
THO30M, KOTOpbIe HaOMoqanuch Ha 6a30BOM Tepanuu.
Bropoe MecTo 10 CTEHTHPOBAHHUIO KOPOHAPHBIX apTe-
puii 3aHUMaH OOJIbHBIE C MOCTHH()APKTHBIM Kapanuo-
CKJIEPO30M TIOKHJIOTO M CTap4yecKoro Bo3pacra — 52
6onpHEIX (31,9%). Becem G6onpHBIM 10 U mocine UKB
ObLTM HAa3HAYCHBI CTATHHBI, IBOWHASI MJIM TPOWHAsI aH-
THKOATyJISTHTHAsK TePaITusl.

BoiBoabl. BaKHOCTE CTEHTHPOBAaHUS OOJNBHBIX C
OKC mis mpemynpexaeHHss HHpapKTa MHOKapaa |
BCEX BBITEKAIOIINX TSDKENBIX OCJIOKHEHHUH y Jrojeit
MOXHJIOTO U CTApYECKOTO BO3PACTa, Y KOTOPHINA BHICO-
KUl ypOBeHb KOMOPOWJHOCTH CKOpee BCEero JocTa-
TOYHO BBICOKA, B TO BpeMs KaK, HEOOXOAUMOCTh CTEH-
TUPOBaHUs OOJBHBIX, IEPEHECINX HHPAPKT MHOKapIa
C TOCTHH(APKTHBIM KapANOCKIEPO30M BBI3BIBACT
MHOTO BONpOcOB. Heo0XoIMMO M3ydnTh COCTOSTHHE
OOJIBHBIX 1O JAHHBIM OTHAJIEHHOTO 6-MECsSYHOTO
HaOJIOIEHNS], IEPEHECIINX CTEHTHPOBAHHUE MOXHIIOTO
U CTAp4YECKOT0 BO3PAcTa HAXOIAIIKXCS Ha IOCTOSTHHON
Tepalnuy CTaTHHAMH, aHTHarperaHTaMH M aHTHKOary-
JSTHTaMHU.
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AHHOTALUA

[Ipoananu3upoBaHbl pe3yIbTaThl JICUEHHS MAIMEHTOB JETCKOTO BO3pacTa ¢ nedopManusMu KOCTeH, o0pasy-
HOIIuXx KOJIEHHBIN CyCTaB. BBISIBJ'IGHO, YTO BOCCTAHOBJICHUS 6I/IOM6X3HI/ILIGCKOI71 OCH KOHCYHOCTH IpHU YCTPpaHECHUN
nedopmanuu 3a cuer HOPMHUPOBAHUS KIMHOBUIHOIO JUCTPAKIMOHHOTO pereHepara He npoucxoaut. C yuerom
MMPpUYUH BO3HUKHOBCHUSA MPUBCACHHBIX OCJIOKHEHUH HaMU pa3pa60TaH1>1 JOMOJIHUTEJIbHBIC Y3JIbl K alrapary
I/InmapOBa, TIO3BOJIAIOIHUE KOPPEKTHO BOCCTAHABIMBATH OChb KOHEYHOCTHU Ha J1r000M dTare (bOpMI/IPOBaHI/IH JAuc-
TPaKIMOHHOTO pereHepara. Hamu mpemiokeH airopuT™ ycTpaHeHus AedopMaiuu ¢ y4eTOM BOCCTAaHOBICHUS
OCH KOHECYHOCTH, HO3BOJ‘I$IIOH.II/II71 I[O6I/ITLC$I JydYlIuX OTAAJICHHBIX PE3YJIbTATOB JICUCHHSA HAHHOI'O KOHTUHICHTA
MafMEHTOB U MPECAYHPEANTD PAa3BUTHUC PaHHETO TOHAPTPO3a.

Abstract

The results of treatment of pediatric patients with deformities of the bones forming the knee joint were ana-
lyzed. It was revealed that restoration of the biomechanical axis of the limb does not occur when the deformity is
eliminated due to the formation of a wedge-shaped distraction regenerate. Taking into account the causes of the
above complications, we have developed additional units for the Ilizarov apparatus, which allow correct restoration
of the limb axis at any stage of the formation of the distraction regenerate. We have proposed an algorithm for
eliminating the deformity, taking into account the restoration of the limb axis, which makes it possible to achieve
better long-term results in the treatment of this group of patients and prevent the development of early gonarthrosis.

KiroueBble cj10Ba: MHOTOIDIOCKOCTHAs JedopManusi, CITUIe-CTEPKHEBOM ammapaT BHEIMHeH (uxcanum,
OHMOMeXaHUYeCKasl OCh KOHCYHOCTH, KOPPCKIHA.

Keywords: multiplanar deformity, pin-and-pin apparatus for external fixation, biomechanical limb axis, cor-
rection.

Hamn Obum m3yueHBl oTAaneHHble pe3yibrarbl — nepuox 1o 1981 mo 2003 rr. (rpymnma cpaBHEHHS).
JICYCHUs! TTAIIMEHTOB C YIJIOBBIMH JedopmanusiMu ko-  Taxske ObUIM N3y4YEeHBI OTJAJICHHBIC PE3yIbTATHI JIeue-
CTei, 00pa3yoNiX KOJICHHBIA CYCTaB, IPOJICUCHHBIX B HUS 15 MaIeHTOB TOW K€ HO30JIOTHH, MPOJIEYSHHBIX
oTneneHnu aerckoi opronenun ['AY3 «Pecrybnukan- — anmapaTom coOCTBeHHO# pa3zpaboTku B epron ¢ 2008
ckas knmHudeckas 6onpHUIA» M3 PT tpagunmonnsiM 1o 2017 rr. (coOcTBeHHast rpyIma). Y BceX MalueHTOB
crocobom 1o meroxy MnuzapoBa, — 27 mManMeHToB B
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¢ nepopmanmsIMu KOCTeH, 00pa3yromux KOJCHHBIN Cy-
CTaB, IPUYMHAMH OBUIM MOCTTPAaBMaTHUECKHIIA HITH TI0-
CTOCTCOMHUEITUTHICCKUIA TIporiecc, aedopMmalus mpe-
BbIIIaJIa BO (pOHTaNBbHOH Tuiockoctd 30 Tpamycos.
CpokH OTHAJICHHOTO HAONIOJICHUS B COOCTBCHHOM
TpyIIIe MalueHTOB cOCTaBWIM OT 4 10 15 ner.

VY 16 mauuMeHToB, ONEPUPOBAHHBIX TPAIUIUOH-
HBIM MeToJIoM Mnu3apoBa (rpymma cpaBHEHUs), OBLIO
BBISIBIICHO, YTO BOCCTAHOBJICHHE OHMOMEXaHHYECKON
OCH KOHEYHOCTH TP YCTPpaHSHUH JeOPMAIIIH 32 CUET
(hopMupOBaHUS KIMHOBHIHOTO AUCTPAKIIMOHHOTO pe-
TeHepara B CHIIy 0COOCHHOCTEH MeTo/1a He OCYIIeCTB-
nera. Cyns 1o peHTreHorpaMMaM JI0 OIepalyy U 110
OKOHYAHUHU KOPPEKIUHU AeopMaIium, HapyIeHHue OCH
JKe yCyryOonsiiock. DTO 0OBICHICTCS TEM, YTO OCO-
OCHHOCTBIO TPAIUIIMOHHOM KOMIIOHOBKH armapara
WnuzapoBa, IpUMEHEHHON B TUX CIydasiX, sIBISAETCS
OTCYTCTBUE BO3MOKHOCTH BOCCTAHOBJICHHS OHOMeEXa-
HUYECKOW OCH KOHEYHOCTH. B 9TOM 3akimouaercs npu-
YHHA MEPerpy3Kd OJHOTO U3 MBIIIEIKOB Oeapa B IO-
CJICOTICPAIMOHHOM TIEPHOJAE, PAa3BUTHSA PAHHETO TO-
HapTpO3a W WHBAIUAHOCTH TAaOUCHTa. Y JTHX
MAIIMCHTOB Pa3BUWICA BBIPAXCHHBIM TOHAPTPO3, IISATE-
pPBIM U3 HHX TIPOU3BEICHO HIOMPOTE3MPOBAHUE CY-
CTaBa 1Mo OKOHYaHUH pocta. ClieayeT OTMETUTB, YTO Y
JAHHOM TpyNNbl MALMCHTOB HCXOMHAs nedopmarus
ObLIa MHOTOIIOCKOCTHON U BO ()POHTATIBHOH ILIOCKO-
ctu npeBbimana 30 rpagycoB. Bee oTu manueHTs! ne-
pPEHECIH OCTPBI TeMaTOreHHbI MeTasnudu3apHbIid
OCTCOMUEIIUT B TUCTAJIBHOM OT/eJie Oepa WilK B IPOK-
CHUMaJIbHOM OT[IeJIe TOJICHH B IIEPHOJ HOBOPOXKICHHO-
CTH WIH TepBoro roxa xm3HH. OHH XapaKTepH30Ba-
JIICh MHOTOIUTOCKOCTHOH aedopmarielt obmactu Ko-
JICHHOTO CyCTaBa HamOOIBIICH BHIPAXKEHHOCTH CPEIU
BCeX HaOJIFOIaBIIAXCSL.

[IpuumHO# OTCYTCTBHS BOCCTAHOBJICHHUS OCH KO-
HEYHOCTH SIBJIIETCS TO, YTO MPHU UCTIOJIH30BAHUM alllia-
paTHOT'O METO/1a JIeUEHUs TPU KOPTUKOTOMHUU OJIUH U3
KOPTHKAJIBHBIX CIIO€B KOCTH TOJHOCTBHIO HE TIepeceKa-
ercsi, (OpMHUPOBAHHE ITUCTPAKIIMOHHOTO pereHepara
TPEYyroibHOW (DOPMBI MPOM3BOIUTCS OTHOCHUTEIHHO
HENepece4eHHOT0 KOPTUKAIBHOTO CJI0SI KOCTH € OTiepe-
JKaIOLIUM TeMIoM auctpakuuu [1, c. 15; 2, ¢. 57]. He
MOJTHOCTBIO TIEPECEUCHHBI YYaCTOK KOPTHUKAIBHOTO
ciosi MeTau3a ABISAETCS TOYKOW BpPAIICHUS OCTEOTO-
MHUpPOBaHHOTO (pparmeHTa. [Ipu aToM popmupyercs pe-
resepar TpedyeMoi reOMeTpUH B 3aBHCUMOCTH OT Be-
JMYUH KOMIOHEHTOB Jeopmanui [3, c. 56; 4, c. 256].
IToo6HBIe TPOGIIEeMBI MOTYT BOSHHUKATH M NIPH JTHHEH-
HOM yIJIMHEHUH CETMEHTOB HIDKHEN KOHEYHOCTH [5, C.
14; 6, c. 14].

IIpu mcmonp30BaHMU ITATHBIX KOMITIOHOBOK arl-
MapaToB HOPMAIN3AIUNA OCH ¥ OMOMEXaHUKUHIKHEH-
KOHEYHOCTUIPUITPUMEHEHUHAIIIAPATHOT OJICYEHUSI -
JSUCTIPAaBICHUSIMHOTOKOMITIOHEHTHOH Aedopmanuu [2,
c.57;5,c.14; 7, c. 36] noctuub HEBO3MOKHO. bes npu-
MEHEHHUS JOMOJHUTENbHBIX Y3JI0B HAPYIIEHUE OCH KO-
HEYHOCTH Hem30exkHO ycyryomsercs. [loaTomy mpw Jre-
YCHWW JaHHOW KAaTeTOpPHH MAIlMEHTOB HEOOXOIMMO
TIIATENLHOE TPEOoNepaIOHHOe TIaHupoBanue. JIiis

3TOTO MBI HCIOIB30BAIN METO/ TIOCTPOCHNUS OOBITHBIX
ckuarpaMM (puc. 1) peHTTeHOBCKUX CHUMKOB 00JIACTH
KOJICHHOTO CyCTaBa C LEJIbI0 U3YUYEHUs IIPOXOXKICHUS
OCH KOHEYHOCTH U JUIsl OTIPE/IEIeH s BEINYNHBI HE00-
XOAMMOTO TepeMelIeHHs OCTE0TOMUPOBAHHOTO (par-
MEHTa 3aMHTEPECOBAaHHOIO CErMEHTa B IIEJISIX BOCCTa-
HOBJIEHUS OCH KOHEYHOCTH B MPOLIECCE KOPPEKINH Jie-
(dbopmarmu.

Llens mccnenoBaHus — pa3pabOTKa TEXHOJIOTHUH
yCTpaHEHHUsI MHOTOIUTOCKOCTHBIX JAeopMariyii KOCTEH,
00pa3yromux KOJICHHBIN CyCcTaB, C yIETOM BOCCTaHOB-
JICHUSI OCH KOHEYHOCTH.

Matepuanbl H MeTO/bI HCCIeJOBAHUSA

[TonyueHHble W TNPOAHAIM3UPOBAHHBIE OTPHILA-
TeJIbHBIE pe3yNIbTaThl JedeHus y 16 u3 27 (59,25%) na-
LIMEHTOB, ONEPHUPOBAHHBIX TPAIUIUOHHBIM CIIOCOOOM
o meroxy MnusapoBa, CBUIETENBCTBOBAIN O HEO0XO-
JUMOCTH pa3paboTKW WHIUBHIYAIBHOTO alrOpHUTMa
JI€YCHUs! JaHHOTO KOHTHUHICHTA MallMeHTOB C Y4ETOM
COXpaHEHMsl MM BOCCTaHOBJCHUS OCH Ae(OopMHpO-
BaHHOTO CETMEHTa KOHEYHOCTH. Tak Kak HamOoiee
YacTOH NMPUYMHON HEYIOBIECTBOPUTEIHHOTO OTJAJICH-
HOTO pe3ynbTaTa JEUCHUS 3THX MAlMCHTOB SBUJIOCH
pa3BHTHE PaHHETO TOHAPTPO3a, HaMOOJIbIIEE BHUMA-
HHE OBUIO YIETICHO BOIPOCY BOCCTAHOBJICHUS UIMEHHO
OMOMeXaHMYEeCKOH OCH CErMEHTa, XOTS U APYTrHe KOM-
HOHEHTHI Ae(OpMaly HeJlb3sl He YYUTHIBaTh. MBI Hc-
XOJAMIN U3 MOCTYJaTa: HEYCTPaHEHHE OJHOTO M3 KOM-
NOHEHTOB Ae(hopMaly Hen30€KHO NPUBEJET K Pel-
JUBY  BCEX MMEBIIMX MECTO  COCTABIIFOLIMX
nedopmanmn. [TosTomy pa3paboTaHHBII alITOPUTM IS
JEYCHUS 3TOM KAaTerOpUH MaleHTOB C MPUMEHEHHEM
ammapaTta coOCTBEHHOH pa3pabOTKu NpH Hpenornepa-
LMOHHOM IUIAHHPOBAHMUH YYUTHIBAET CIEAYIOIINE I10-
kazarenu [4, c. 214]:

1) yron (¢hpoHTaNBHOM U caruTTanbHOMN) aedop-
Malluii;

2) YKOpOYCHHE CErMEHTa KOHEYHOCTH;

3) HanuuuMe BHYTPEHHEH WM HAPYXHOU TOPCHH
CErMEHTa KOHEUHOCTH;

4) mpoxoxaeHHe OHOMEXaHMIECKONH OCH KOHEU-
HOCTH JIO U TI0CJIE OKOHYAaHHUSI KOPPEKLIUH U €€ UCIIPaB-
JICHUE.

Bce BbImenepedncieHHble BEIUMYHHBI COCTaBIIA-
omMX eOpMaIMN YIUTHIBAINCH HAMH ITPH TIPEJIoTe-
palMOHHOM IUTAHUPOBAHWM OINEPATHBHOTO BMeENIa-
TENBCTBA C MCIIOJIb30BAHNEM allllapara BHEIMIHEH (Quk-
callM¥, a HMMEHHO: BHIOOp TeMNa IUCTPAKIHH, ee
HaIpaBJIeHHs, I004YEPEHOCTh UX ycTpaHeHus. [Ipen-
OIEpallMOHHOE IUIAHUPOBAHHE BBITIOJIHIOCH IyTEM
MOCTPOEHHUS CKHarpaMM Ha oObIgHOM Kaibke. ITomHOE
BOCCTAHOBJICHHE OMOMEXaHHKH CyCTaBa armapaTHbIM
METOJIOM TPOBOJIMIIOCH 33 cYeT (JOPMHUPOBAHHS YIIIO-
BOT'0 JIMCTPAKLIMOHHOT'O pereHepara 3aJaHHbIX pa3me-
poB 1 GopMsl. JlaHHAs cKHarpaMma IOKa3bIBaeT TaKkkKe
BO3HMKHOBEHHE IE€pErpy3KH Mblenka Oeapa B Ipo-
iecce ycTpaneHus aeopMaliy 3a C4eT CMEIIEHHs OCH
KOHEYHOCTH, a TaKXXe OKOHYATEJBHBIH pe3ynbTaT
ycrpaHenust gedopmanuu (puc. 1) U 1aeT BO3MOX-
HOCTh BU3YaJIM3UPOBAThH UCXO/ JICUCHUSI.
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Puc. 1. Ckuacpamma penmeernogckozo chumxa nayuenma I1-ea A., 12 nem (u/6. Ne 2053): a —sapycuas
degopmayus 3a cuem OUCHATLHO20 Memasnugusa npagol 6bedpeHHOU KOCmU, 8 — NOCe YCMPAHeHUs.
@ponmanvnoil depopmayuu 3a cuem Gopmuposanus OUCMPaAKYUOHHO20 KOCIMHO20 peceHepama, HO CO
CMEeWeHHOU 6HYMPb OCU KOHEUHOCMU, € — NOCIe YCMPaHeHUs 0epopMayuy ¢ nepemeweHHbIM RPOKCUMATbHBIM
@pazmenmom 6edpennoll Kocmu UB0CCMaHoBeHUeM OCU KOHEYHOCTU

C uenplo BOCCO3JaHUS OMOMEXaHMYECKOW OCH
CerMEHTa NPU YCTPaHEHUH JIe()OpMaIMU CerMeHTa KO-
HEYHOCTH HaMH ObUTM pa3paboTaHbl MPHUCTABKH K arl-
napary BHemHed ¢ukcanuu [3]. YcrpaHenue ¢GpoH-
TaJbHOW W CAaTMTTaJIbHOU HedopMaItiii, a TakKe MaTo-
JIOTHYECKOW TOPCHUH TPOHM3BOIAT OTHOBPEMEHHO B
anmapare Wmmsapoa. [Tocie aToro B mepuome cospe-
BaHUS TUCTPAKIIMOHHOTO KOCTHOT'O pereHepara 3a1aH-
HOU ()OPMBI BEITIOHSIOT IEPEMOHTAXK U JIOMOHTAX aIl-
napara IyTeM YCTaHOBKH pa3pabOTaHHBIX MPUCTABOK
JUISl KOPPEKIIMH OMOMEXaHWYECKOH OCH KOHEUHOCTH.

£
® ®

A 5

HeobxoaumocTh pa3pabOTKU JaHHBIX Y3JIOB U IPUCTa-
BOK BbI3BaHa OTCYTCTBUCM TAKOBBLIX B IITATHBIX Habo-
pax aeraneit annapata Mnuzaposa. bonee toro, ycrpa-
HEHHE YIIIOBBIX Aeopmaltuii armaparom Mnuszaposa B
oOMICTTPUHATON KOMIIOHOBKE HE OOeCIeYrBaeT WHIHU-
BHIYAJbHBIH yUeT MaTOJOTHYECKON TO3HUIUU OCH KO-
HEYHOCTH.

V37BI IpeutaraeMbIx K KIMHHYECKOMY TIPIMEHe-
HUIO TIPUCTABOK K amliapaTy BHEIIHEH (MKCAlud s
ucrpaBieHus nepopMalMii TIpeNCTaBiIeHbl Ha pH-
CYHKe 2.

"

B

Puc. 2. Opueunanvuvie npucmasku k annapamy snewretl puxcayuu: A — T-obpasnas cmoiika, B — emynxa,; B —
I-obpasnas pe3vbbosas cmouika, Ha KOMOPOU PAMEWEHA NePeOBUNCHASL 6MYJIKA C 2aAUKAMU
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Puc. 3. Annapam c paspabomannvimu npUCmMasHbIMU Y310aMU 051 UCHPABTIEHUAOUOMEXAHUYECKOU OCU
KOHeyHocmu: A— nocie ycmpanenus oepopmayuu 3a cuem GopmuposaHusouCmpakyuoHHO20 KOCHHO20
pezeHepama, HO CO CMeWjeHHOU 8HYMPb 0Cbio KoneyHocmu, B — nocaieycmpanenus oeghopmayuu ¢
nepemewjeHHbIM NPOKCUMATbHbIM (OpacmeHmom 6e0peHHOl KOCmU U80CCMAHOBIEHHOU 0CbI0 KOHeuHocmu, B —
OKOHYamenbHoe PopmMuposarnue OUCMPAKYUOHHOLOKIUHOBUOHO20 KOCIMHO20 pe2eHepama

KakcnenyerusmpenctaBneHHBIXCXeM(DOPMHUPOBa-
HUSMHOTOTTIOCKOCTHOTOTUCTPAKIIHOHHOTO  pereHe-
para, mpoleiypa yCTpaHeHUSI MHOTOIIJIOCKOCTHOM Je-
(dopmanuu sBISETCS MHOTOATAIIHOW M WHIWBUyallb-
HOHM, TpeOyromel NOCTOSHHOTO PEHTICHOKOHTPOJIS,
MepeMOHTaKa U IOMOHTa)Xka IMPUMEHIEMOro arnmnapara
(MOHTaXa M NIEMOHTaXXa NETOPCHOHHBIX Y3JIOB, IPHU-
CTaBOK JJIs1 KOPPEKIIUH OCH KOHEYHOCTH).

Pe3yabTaThl HccejieJ0BaHUS U UX 00CY:KIeHUe

JlaHHBIIA aNTOpUTM yCTPaHEHUS YTIOBHIX nedop-
MaIi KocTel, 00pa3yroInX KOJICHHBIH CyCcTaB, ¢ TIpH-
MEHECHHEM BBIHOCHBIX y3JIOB AJIS1 BOCCTAHOBJICHUS OHO-
MEeXaHUYECKOW OCH KOHEYHOCTH UCIIOJIE30BaH MPH JIe-
4YeHMH 15 TalMeHTOB C  MHOTOIIOCKOCTHBIMHU
JqedopManusamMe, MpeBbimarimuMa 30 TrpagycoB BO
(hpoHTaTHHON TIOCKOCTH.

OtTnaneHHple  pe3ysbTaThl JICUSHUS  JaHHOM
IPYIIIbI NAMEHTOB OBbLIM OLEHEHBI KaK IOJIOKHTEIb-
Hele y 10 mammenToB (66,7%). HecMoTpst Ha monHOE
BOCCTAaHOBJICHAE OMOMEXaHWYECKOH OCH KOHEYHOCTH
TIPY YCTPAHEHUH BCEX AIEMEHTOB JeOpMAaITiH, BCe Ke
y 5 ObLIH AMAaTHOCTHPOBAHBI TOHAPTPO3HI -1 cTenexHw.

Knunnueckuit npumep: naumentka II-sa A., 12
net (n/6. Ne 2053), B paHHeM neTckoMBo3pacTe (8 me-
CSIIEB) TIEPEHeCHa OCTPHIM reMaTOTeHHBIH OCTeoMHUe-
JUT 00JacTH IucTajgbHOroMera’nupusa jieBoil Oej-
penHoii koctu. [locTtynuia Ha jieyeHUE B OTIENICHUE
nerckoit opronenuul AY3 «PKb» M3 PT ¢ nuarno-
30M: «BanbrycHas yctaHoBKa JIeBOI HUXKHEN KOHEUHO-
CTH 3a cYeT JepopManny JUCTATBHOTO MeTa SIudu3a

neBoit GerpeHHo KocTi». [locie OKOHIaHU OCTPOTO-
THOWHOTO Ipoliecca JIEYWIach y OpPTONena IO MECTY
XKHUTeNbcTBA. Eif OBLIO peKOMEHOBaHOHOLICHUE KOP-
purupytomero opreza. Hecmorpst Ha mpoBogumoe Je-
yeHue, (poHTaJIbHAS MehOopMaUAYCyryOIsiiach U B
MOMEHT oOpariieHus cocTaBmia 42 rpaayca. Pekypsa-
LIMOHHOM, aTEeKypBallUOHHOM, a TakK)K€ BBIPAXKEHHOU
TOPCHOHHO MATONOTHH Y OONBHOH HE BBISBICHO (PHC.
4 a, 0, B, 5a).

[NarmeHTKe OBUTA TPOM3BEACHA KOPTUKOTOMHS
Oenpa Ha BepmuHe nedopmaruu (puc. 4B, 41). ITocie
CO3JaHUS AUCTPAKLIUOHHOTO KJIMHOBUAHOTIO KOCTHOTO
pereHepaTa 1Mo MPOU3BEACHHON IO PEHTTEHOJIOTHYe-
CKOMY CHHMKY CKHAarpamMMe BBISIBUJIOCH OTKJIOHEHHUE
OMOMEXaHMUYECKOH OCH KOHEYHOCTH KHapyxku. bes
00e300MBaHKs IS TPOU3BE/ICH IIEPEMOHTAX arl-
napara ¢ MooYepeqHONH YCTaHOBKOW pa3paOOTaHHBIX
BBIHOCHBIX y3JI0B Ha mTaHru (puc. 4r, 50, 5B). B atom
3aKJIOYAeTCsl TOATOTOBKA K TIOCIEAHEMY STaly HC-
TpaBIieHH 1e()OpMAaIii — BOCCTAHOBIICHHIO OMOMeXxa-
HUYECKOM OCH KOHEYHOCTH ITyTEM IMOCTENIEHHOT'O Iepe-
BOJia AMCTaJbHOW OCTEOTOMHUPOBAHHOW YacTH JIEBOU
OepeHHON KOCTH OTHOCHUTEIBHO €€ TPOKCHMAIBHOTO
¢parmenra. OKOHYaHHE KOPPEKIUH KOHTPOIHPYETCS
PEHTI€HOJIOTHYECKA W BBITIOJHEHUEM 110 CHHUMKaM,
MIPOU3BENIEHHBIM JIMHAMHUYECKH, U ckuarpammam. [lo
3aBEpIIEHHH IpoIlecca BOCCTAHOBJICHUS OMOMEXaHH-
4eCcKOi OCH KOHEUHOCTH pa3paboTaHHBIE Y376l IEMOH-
TUPYIOTCS C YCTAHOBKOM ITAaTHBIX PE3bOOBBIX IIITAHT.
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See a3
A b B r
Puc. 4. Penmeenocpammer nayuenmxa I1-6a A., 12 nem (u/6. Ne 2053), ¢ ocnosicnenuem nocne nepenecennozo
OCMPO20 2eMAMO2EHHO20 OCIMEOMUETUMA 8 BUOE BALSYCHOU 0ehopMaAYULU HA YPOGHE KOIEHHO20 CYCMABa 3d
cuem oucmanvho2o memasnughusa nesoi bedpennou kocmu: A, B — 0o onepayuu; B — nocne npoussedennot
KOPMUKOMOMUY HA gepuiune 0ehopmayui, Havaio nepuoda ycmpaunenus gponmanvroil oegpopmayuu, I —
HA4anio0 nepuood co3pesanusioucmpakyuoHHo20 KIUHOBUOHO20 KOCIHO20 pe2eHepamad, 60CCO30aHUs
OUOMEXaHUeCKol OCUKOHEYHOCMU 34 CYem pa3pabomanHblX Y3108 K annapamy.

— ]

A B r
Puc. 5. @®omo nayuenmru I1-6a A., 12 nem (u/6. Ne 2053), na smanax ycmparnenus namonocuu: A — 00
Hanooicenust annapama, b, B — 00wl 610 KOHCMPYKYUY annapama ¢ HAi0M4CeHHbIMU Y3AAMU OIS 0CCO30ANUS
buomexanuieckou ocu koneunocmu, 1" — pesyniomamueuenus — 0Cb KOHEYHOCMU B0CCMAHOBIEHA, OaHA
2UnepKopperyusl npu yCmpaHneruu 6aibeycHoluoeopmayuu Ha 5°.

Bo Bpemst anmapaTHOTo JIeYeHHUs! OCYILIECTBIISICS UYepes 65 mHeid anmapar JeMOHTHPOBaH (pHC. ST).
00BIYHBIN Temn AucTpaknuu. [To okoHdaHun Kynupo-  HasHaueHsl (hU3nOMeXaHOIPOLECAYPHI.
BaHU Jte(hopManiy KOJICHHBIH CyCTaB OCBOOOIMIN OT BoiBoasl
HaJIO’KEHHOW Ha roJIeHb pa3rpyxatoieit onopsl. [lamu- IIpoBeneHHbIil aHaMU3 JIeUeHUs] JAHHOM KaTero-
€HTKa BBINCaHa Ha aMOyJIaTOpHOE JICUYeHHE JJIs1 OKOH-  PUH MAIMEeHTOB MOKa3all, 4To:
YaTENIbHOTO «CO3PEBaHUs) JTHUCTPAKIIMOHHOTO KOCT- — mpu QPOHTATBHBIX AedopMmanusax cBbie 30

HOTO pereHepara. rpajsycoB HauboJee YacTo BCTPEUAIOTCs CarUTTalIbHAS,
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TOPCHOHHAS TIATOJOTHH, COIPOBOXIAIOIINECS Hapy-
[IeHHEeM OMOMEXaHMIECKOW OCH KOHEYHOCTH;

— OCOOCHHO BBIPAKCHHBIC MHOTOIUIOCKOCTHEIC
JneopManui HAOMIOAAIOTCSA Y TAlMCHTOB, MEpEHEC-
IIMX TIOBPEIKICHUE POCTKOBOH TIACTHHBI KOCTH B MJIa-
JICHYECKOM BO3pacTe (BCIACICTBUE OCTPOTO FeMaTOTCH-
HOTO OCTCOMHENNTA B 00JIACTH CYCTaBa) WM PAHHETO
JICTCKOT'O BO3pacTa BCIICACTBUC TPABMBI;

— i1 IPOUIAKTHKY TTO3THUX TTOCIEOTIEPaIOH-
HBIX apTPOTCHHBIX OCJIOKHEHHH y JeTeil (paHHMi ro-
HapTpoO3) Mpolecc yCTpaHeHU# nedopmanuy anmapar-
HBIM METOJIOM 00S3aTeNbHO JOJDKEH YYHUTHIBATH BO3-
MOKHOCTh BOCCTaHOBJICHHS OHMOMEXaHMYECKOW OCH
KOHEYHOCTH, YTO JIOJKHO OBITh MPEIYCMOTPEHO COOT-
BETCTBCHHO MPUMEHICMOI KOHCTPYKIIKEH ammapara;

— BOCCO3/1aHHe OMOMEXaHWYECKOW OCH KOHEYHO-
CTH KaK TOCJICTHUI 3Tall YCTPAHEHUS MHOTOILIIOCKOCT-
HOW JehopMalivu MOJIOKUTEIHHO BIUSICT Ha «CO3pEBa-
HHUE» JUCTPAKIIMOHHOTO KOCTHOTO pEreHepara 3ajaH-
HOU hOpMBI;

— MOJIOXKUTEIBHBIC Pe3ybTATHI JICUCHUS TalieH-
TOB MpPH YCTPAaHCHUH NeGOpPMALUU C BOCCO3TAHHEM
OmOMeXaHWMYECKOW OCH KOHEYHOCTH [OCTHUTHYTHI B
66,7% ciydaeB, TorJa Kak y MallME€HTOB IPYIIIbI CPaB-
HCHHS C MPUMEHEHHEM OOIICTIPUHSATOTO TPaIUIHOH-
HOro crocoba mo merony Mnusaposa — B 40,8% ciy-
qaes.
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AHHOTALUA

B pa60Te MpPCACTABJICH aJITOPUTM JICUCHHS OCKOJIBYATBIX IMIEPEIIOMOB zma(bma 6C,I[p6HHOI7I KOCTH alIiapaTomM
BHEIIHEH ¢ukcanuu. [ IedeHns: MpUMEHSUIICS THOPUIHBIH (CITUIIe-CTEPKHEBOI) armapaT BHEITHEH QUKcauu
C UCTIOJTB30BaHUEM pa3paboTaHHBIX aBTOpaMH y3I10B. [1oapoOHO pa3zoOpaH KIMHIYESCKHNA IPUMED UCTIOTE30BAHHS
Takoro arnmnapara. [IpeicTaBieH aHaiu3 TOCTOMHCTB MOJIX0/1a K JICYSHHUIO MepesioMoB Juadu3a OepeHHON KOCTH
THOPUIHBIM allapaToM BHEUIHEH (QUKCAIIH.

Abstract

The paper presents an algorithm for the treatment of comminuted fractures of the femoral shaft with an ex-
ternal fixation device. For treatment, a hybrid (wire-rod) apparatus for external fixation was used using the knots
developed by the authors. A clinical example of the use of such a device is analyzed in detail. An analysis of the
advantages of the approach to the treatment of fractures of the femoral shaft with a hybrid external fixation device
is presented.

KaroueBrbie ciioBa: nepeiom 66[[p€HHOfI KOCTH, JICUCHHUE alllapaToOM BHEIIIHEH (I)I/IKC.’:IIII/II/I.

Keywords: femoral fracture, treatment with an external fixator.

MoHonaTepaabHBIE alapaThl BHENIHEW (UKCa-  MHOXECTBA IIPUMEHSEMBIX KOHCTPYKIHH SIBIISETCS He-
¥ HanboJsee yA0OHH B OBITOBOM OTHOIIICHNH JUISA ITa-  BO3MOJKHOCTH X ITPUMEHEHHUS MIPH JICYEHUH OCKOIbYa-
mueHToB [1, c. 4], ogHaKO TJIABHBIM HEIOCTATKOM y  THIX MEPEIOMOB JUIMHHBIX TPyO9aThIX KocTel [2, c. 3;
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3, c. 1], Tak kKak ImpU MX UCIIOIB30BAaHUH MPETYCMOT-
peHa (uKkcanus TOJBKO JIMIIb BHYTPHUKOCTHBIMH
crepkasiMu  (BuHTH 1llanna, crepxum Illteiimana).
[TosTOMy WCIIOJB30BaHUE CIIUIIE-CTEPKHEBOH CH-
cTeMbl pukcanuy (THOpUAHON) B 3THX CITydasix Hanbo-
Jiee IoKa3aHo U orpaBAaHo [4, c. 3; 5, c. 8]. Panee Hamu
ObLT pazpaboTaH anmapar Ul JICYEHUS! OCKOIbYaThIX
MepesiOMOB  JUIMHHBIX TPyO4YaThIX KocTeil (maTeHT
Ne2271168, puc. 1A), KOTOpEIM OBIJIO TIPOOTIEPHPO-
BaHO JBOE MAIMEHTOB CTapIIiero Bozpacta. HecmoTps
Ha PsiJ JOCTOMHCTB 3TOM KOHCTPYKILIUH, TJIaBHBIM €r0

HEJIOCTaTKOM OKa3aJlach IPOMO3AKOCTS (TIATHCEKIIHOH-
HBIH anmapar), 4To B CBOIO 0YEPEb YBEINIHUBAIIO TPY-
JOEMKOCTb U BpeMs onepauuu. B cBsi3u ¢ BBILIECH3IIO-
JKEHHBIM, HaMH OblIa BHIITOJHEHa MOJU(UKALNS aH-
Horo AB® (puc. 1b). M3 KOHCTpyKIMM TATH
CEKIIMOHHOTO amnmapara HaM{ HCIOJIb30BaHa CheMHas
penonupyomas omnopa (puc. 2A) U cnuiepUKcaTop
(puc. 2B), a cekTopajibHBIE OINOPHI M CTepXKHEPUKCA-
TOPBI — U3 Pa3pabOTaHHOTO HAMH ammapara Juis Jede-
HUS TIOBPESKICHUN U 3a00JIeBaHUH UTMHHBIX TpyOda-
TBIX KOCTeH y nereit (maTeHT Ne2454963).

(

Puc. 1. Annapam 015 1euenus 0CKOIbUAMbBIX NEPENOMO8 ONUHHBIX MPYOUamblx Kocmell: A — cxema HANoNCeHUs:
annapama 0715 1e4enus OCKOIbYaAmbIX NepeiomMo8 ONUHHbIX mpyouamulx kocmeti (nameum Ne2271168), B —
cXema HAanodCeHus 00aecHeHHOU KOHCMPYKYUU annapama eHewnell puxcayuu.

KoHcTpyKkTHBHBIE 0COOEHHOCTH anmapara Jajis
Jle4eHHs1 OCKOJIbYATBhIX NepeaoMoB auadusa Oen-
PEeHHOI KOCTH

Takum oOpa3om, HamMu MomudUUIUPOBaH U
YCIIENTHO MPUMEHEH MOHOJIATePATIbHbIN CITUIIE-CTePXK-
HeBoit AB® st peno3unny 1 puKcanyuy 0CKOIbYaThIX
nepenomMoB nuadusza Oeapennoit koctu (Puc. 10).
Omnopa Moan(HUINPOBAHHOTO arapara BHIIOJHEHa B
BUJIE IUIACTHHBI 1, M30THYTOI! 10 paagnycy B COOCTBEH-
HOW MIOCKOCTH, M COAEP>KUT BbICTYNBI 2. IIpu 3TOM
KOHIIEBBIE OT/IEJIBI IUTACTUH | U BBICTYTIBI 2 OCHAIIEHbI

OTBEpCTUSIMU 3 U 4 ¢ ABYCTOpPOHHEH 3€HKOBKOW 5 Ta-
KUM 00pa3oM, 4TOOBI OTBepCTHs 4 B BRICTYIax 2 ObLIH
pacriosyioxkeHbl K nepudepuu oT OTBepCTHil 3 B KOHIE-
BBIX oThenax onop 1. Baons omop 1 BeIOMHEHBI pac-
MOJIOKEHHBIE 110 PAANyCy KBaJIpaTHBIE OTBEPCTHUS 6, B
KOTOPBIX pa3MelieHbl crepkHedukcaropsl. Onopsl ar-
napara 1 coeMHEeHBI MEXTy CO00M C TOMOIIBIO PE3b-
OOBBIX CTEpXHEH 7, KOTOpPBIE PacIoIaraloTcst B OTBEp-
CTHSIX 3 KOHIIEBBIX OT/IEJIOB IJIACTHH | ¥ GPUKCHPOBAHbI
B HHX ITOCpeACTBOM ceprueckux raek 8. BeiHOCHOM
cTepxkHepuKcarop (puc. 3)
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Puc. 2. Opueunanvhvie y3ivl annapama: A - coeMHAsl peROHUPYIOWAs, ONOPA ANNAPaAma Oisi ieYeHus.
OCKOMbUANBIX NEPeNoMO8 ONUHHBIX mpybuamulx Kocmetl, b - cnuyeguxcamop ons neuenus 0ckoIbYamulx
nepenomos ONUHHbIX mpybuamulx kocmell, B - cnuyeguxcamop (namenm Ne2271168).

~—

Puc. 3. Bvinocnoti cmepocnegurxcamop.

W3rOTOBIICH B BUzie Opyca M UMEET Ha OCHOBaHUH
MIPOJIOJIFHO pa3MeIeHHYI0 KBaJpaTHyo 600bmky 10,
JUI YCTAaHOBKH B OTBEPCTHUS OTIOPHI, C Pe3bOOBBIM OT-
BepctreM 11 Bosb ocu 17 kperienns Buntom 12. Ha
IIUPOKUX CTOpOHAX Opyca - cTep)KHePUKCAaTOpa BbI-
MIOJTHEHBI TIoTniepevHsie 3yOrrs! 13. Baonbs ocu 3THX cTO-
pOH Opyca BBIITOJIHEH CKBO3HOH ma3 14, mupuHa KOTO-

pOro COOTBETCTBYET AUAMETPY HCHOIb3YEMBIX BHYT-
PUKOCTHBIX pe3b0OBBIX cTepxkHEH 15. Puxcamus
cTepkHell 15 B BBIHOCHOM cTep)kKHe(dHKcaTope ocy-
miecTBISIETCS aiibamu 16 KBaapaTHOH POPMEI, IMEIO-
IUMH Ha OJHOW M3 pabodux MOBEPXHOCTEH 3yOIinl 17,
1o opme CooTBETCTBYIOMME 3yOiam 13 Ha moBepxXHO-
cTsx crepkHedukcaropa 9. Ilpu HeobxoguMocTH Te-
peMelieHne BJI0Ib KOCTH U (puKcanusi BHyTPUKOCTHBIX
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cTepkHeH 15, yCTaHOBICHHBIX B cTepkHE(pUKcaTope 9,
pou3BoauTCs chepuiaeckumu raiikamu 8. OTBepCTHs
4 B BhICTYNax 2 NpeIHa3HAYEHBb! ISl YCTAHOBKH JI0-
MOJTHUTENBHBIX Pe3bOOBBIX INTAHT 18.

[epen coepnHeHHEM Nap AUCTAIBHBIX U MPOKCH-
MaJIbHBIX OIIOp MOCPEACTBOM PE3bOOBBIX CTEPXKHEH 7 1
cepuueckux rack 8, Ha pe3pOOBBIC CTEPXKHH 7 ycTa-
HaBJIMBAIOTCS JIOTIOJHUTEIbHBIE Mapbl CHEepUUECKUX
raek 8, misd JanpHeHme#d (ukcaryy penoHUpyIomen
omopsl 19. Ilpu 3TOM, IMyTeM nepemenieHus chepmde-
CKHUX TaekK 8§, permoHupytomnias omnopa 19 pacmomnaraercs
TOYHO HAMpPOTHB MPOMEXYTOYHOTO OCKOJKAa KOCTH,
pa3memasch, 3a cuger mpopesei 20, Ha pe3pOOBHIX
CTEPXKHSIX 7, COEIMHSIONINX IUCTalbHbIE U MPOKCHU-
MaJlbHbIE Mapsl onop annapara. [locie npoBenenus pe-
MOHHMPYIOIIEH CIMIBI M BBIXOJA €€ uYepe3 KOXy Ha
Hapy»KHYIO0 IOBEPXHOCTH Oe/jpa KOHEIl ocieJHeH Ipo-
BOJIMTCSI B IPOCBET MEXKAY HW)KHHM OT/EJIOM TPYOKH
21 u npwkuMHOM mnacTuHoi 22. llunuaapudeckas 6o-
ObImka 23 momeniaeTcst B OJHO U3 COOTBETCTBYIOLINX
HaIpaBJICHUIO CIHIBI KPYTJIBIX OTBEpCTHH 24, pacmo-
JIOXXCHHBIX Ha PEMOHUpYIoIIel omope 19 u puxcupy-
eTcs ¢ moMoIIbo 0onta 12. [Tocne pydHOTo HATSHKEHUS
CIHIBl ee pabounii KOHEI| HATATUBAETCS W (PUKCUPY-
eTcs MEXIy HIDKHHM TIPOCBETOM TpyOkw 21 crmme-
¢ukcaropa 25 u NPWKUMHON TUIACTUHOM 22 3a cyeT
nprokuMHOTO Oonta 26. [locne okoHYaTenbHOM peno-
UMM B OTBEPCTHUAX BLICTYIIOB 4 yCTaHaBJIMBAIOTCA

Y

A

JIOTIOTHATEIbHBIE Pe3b00BhIe mTaHrH 18.

IlosicHeHHe KOHCTPYKTHBHBIX O0COOEHHOCTei
anmapara sl JiedeHHs OCKOJIbYATHIX MepeioMOB
nuagusa 6eIpeHHoil KOCTH

Cnuia ¢ ynopHoOH IUIOIIA KON MPOBOJIUTCS B 3a-
BHCHMOCTH OT PACIOJIOKEHHUS IPOMEXKYTOUHOTO (par-
MEHTa KOCTH, KOTOPOE ONpEJeNsieTCs] Ha PEHTTEHOJIO-
TMYECKOM CHHUMKE ¢ «MeTkammy». [Ipu pacnonoxeHnn
(parMeHTa JaTepagbHO CIHIA MIPOBOIUTCS CHAPYKH
KHYTpH (puc. 4A), ecid Ke OH HaXOAWUTCS C MEIHAIIb-
HOH CTOPOHBI — CNKLA C YHOPHOW IJIOLIAAKOW BBO-
IUTCs U3HYTpH KHApyXH (puc. 4B). [Ipu 3Tom B ieHTp
OCKOJIKa BBOJIAT 3aTOYCHHBIH KOHEI[ CITHIIBI, a MOCTe
MIPOCBEPJIMBAHKS KOCTHOTO (pparMeHTa ¢ IOMOIIBIO
JpeI TIOATSTUBAIOT €ro K KOCTHOMY JiepeKTy 3a cueT
YIIOPHO¥ IUIOIIA/IKK, PACHIOJI0KEHHOW Ha PEIOHUPYIO-
mei crune. Kak nokaseiBaeT npakTHKa, py4HOE MOJ-
TSATUBAHUE JOCTATOYHO JUISl CPaIlEHHs IIEPesIoMa, a c-
M0JIb30BaHNE  JIOTIOJHUTENBHBIX — IPUCIOCOOIEHUI
(cTIMTIeHATATHBATENH, AUCTPAKIIMOHHBIC CTEPIKHH € 00-
KOBBIM TIPOTIHAJIOM) HEKENAaTeNFHO, TaK KaK IpH HX
MPUMEHEHUN 3acUeT W3JIHNINHE MPHUIaracMbIX YCHIIUH
HEpPEeIKO HapyIIaeTcs PEIO3UIi KOCTH. BrImoaHeHne
MIPOAONBHBIX MTA30B, PACTIONIOKEHHBIX B/IOJIb ITACTHHBI
10 pagnycy, U KPyTible OCHOBAHUS CIHLE(PUKCATOPOB
00ecreyrBaOT BO3MOKHOCTh IOBOPOTa CHHLIEPHKCa-
TOpa B 3aBUCUMOCTH OT YyTJia IPOBCACHUA CIIMIBI.

™

5

Puc. 4. Cxemvl npogedenus cnuywvl ¢ YnopHou niowadkoli 8 3a8UCUMOCHU OM PACHOIONCEHUS
HPOMEIHCYMOUHO20 (PpazmeHma.
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JleyeHHe NAIIMEHTOB € 0CKOJILYATHIMH MepeJio-
MamMu auadusza OeapeHHoil KocTu (mMaTeHT Ne
2271168)

Hamu 6bu10 mposiedeHo 27 MaleHToB ¢ OCKOJIb-
YaTBIMH M MHOTOOCKOJIbYATHIMU NIepesioMaMu Juadusa
oenpennoi koctu. 13 Hux 21 —metogom YKOC Ha oc-
HOBE amnrapara JJIsl JIe4eHUs] MOBPEXIeHUI 1 3a0oe-
BaHMH JJIMHHBIX TPyOYaThIX KOCTeH y neTel (maTeHT
Ne2454963) n 6 — c mpuMeHeHHEM armapaTta Jiis Jiede-
HUS TOBPESKICHUH U 3a00JIeBaHUI IPOKCHMAIBHOTO
otaena 6eqpeHHO KocTh y neteit (mateHT No2472462).
B KaXIoM KOHKpPETHOM cilydae (pukcammsi poMeExy-
TOYHOTO ()parMeHTa KOCTH BBINONHANACH CHHLEH C
yHopHoii mnomaaxoi (nateat PO Ne2271168).

Kak Ob110 YIOMSIHYTO BBIIIE, MOHOJIATEPAIILHBIC
annapaTbl BHEIIHEH (MKCAalMM SIBISIIOTCS HauOolee
yIOOHBIMU 171t TarieHToB. OHAKO MPY NPUMEHEHHUN
CTEP’KHEBBIX KOHCTPYKIMH ammapaToB HEBO3MOXKHO
(uKcHpOBaTh NMPOMEXYTOUYHBIH (DparMeHT, MOATOMY
HaMHU BBITIOJIHSUICSI OCTEOCHHTE3 OEApPEHHOH KOCTH C
npUMeHeHHneM cTepxaeBoro AB® n duxcanueit mpo-
MEKYTOYHOTO (pparMeHTa CIUIEeH ¢ YHOPHOH IIIomai-
koi. [Ipnaem nocneaHss BBOJUIACE B 3aBUCHMOCTH OT
MIOJIO’KCHHSI OCKOJIKA: MPHU JIATEPaIbHOM pacIojoKe-
HUM TIOCIETHETO CIHWIa IPOBOJMIACH CHAPYXH
KHYTpH, TP MEAHAILHOM — U3HYTPH KHAPYXKH.

Kannuyecknii npumep

IloctpamaBmuit X-oB A., 2010 r.p. (MKCBH
Ne42957), obparuiics B mpuemuoe otaenenue 03.09.19
[0 TIOBOJY 3aKPBITOTO OCKOJIBYATOrO Iepesnoma aua-
(u3a mpaBoii OeAPEHHOM KOCTH CO CMEIIeHNEeM, HHH-
IIMPOBAaHHOW paHbl B HWKHEH TpeTH mpasoro Oeapa u
00J1acTH MPaBoOTo JIOKTEBOTO CyCTaBa C Ne(hEeKTOM MsT-
KuX TKaHe#. TpaBMy moiydmi Ha ynuie — Obl1 0TOpo-
IIEH JIETKOBBIM aBTOMOOHJIEM MO HAYIIYI0 KOPOBY,
KOTOpast HACTYIWJIA Ha TIPaByI0 HWKHIOI KOHEYHOCTD

pebenka. JloctaBneH Opurazold CKOpOH MOMOIINA B
IIPb, rie Hanmo)keHbl aceNTUYECKHUE MOBSI3KH Ha PaHbI
1 IMMOOWIJIM3aIIMOHHBIE IIUHBI Ha IPABYIO0 BEPXHIOO U
HIDKHIOIO KOHEYHOCTH, jAajnee ObLI IepenpasieH B
I'AY3 PKb M3 PT. B ycnoBusiX IpUEMHOI'0 TOKOS BBI-
TIOJIHEH OCMOTD, PEHTreHoTrpadus MOBPEkKIESHHONU KO-
HeuHoCTH (puc.5). HajoxxeHo ckeneTHoe BHITSHKEHHE,
BoinonHeHa I1XO paH, HanoXXeHB! aCENTHUYECKUE IO-
BSI3KH. BOoNBHOM rociuTanu3npoBan B podriibHOE OT-
JICTICHUE.

ITocie noo6caenoBanusa OOJIBLHOTO U BBITTOTHEHUS
MpeIONIepaliOHHON TTOATOTOBKH ToJ o0rmmiei aHecTe-
3WMeil Ha OPTONEINYECKOM CTOJIE BBINTOJHEHA MEPBUY-
Hasl perio3unusi. B nmpokcumanbHbI (parMeHT KOCTH
BBE/ICHBI JIBa CTEPIKHS CICIYIOINM 00pa3oM: BEpXHHI
MIPOBE/ICH B IICHKY OeIPEHHOM KOCTH, HUXKHUN — HUDKE
30HBI pocta OojpmIoro Beprena Oenpa. Bemonnen
MOHTaX IOCJIEIHUX Ha MPOKCUMabHOM omnope. B nu-
CTaBbHBIN (hparMeHT C MPOCTPaHCTBEHHBIM pa3dopocom
(mrata mo I'.A. Wnm3apoBy) BBemeHBI Ba KOCTHBIX
Ppe3b00BEIX CTepkHS oA yriioM 90° k ocu pparMeHTa,
KOTOpbIE CMOHTHPOBaHbl Ha JHUCTAJIBHOW OMOpE.
Omops! coeqMHEHBI MEXKITy CO00H TTOCPEICTBOM Pe3b-
00BBIX ITAHT. JlaHa AUCTPAKIKSA 110 Pe3bOOBHIM IITaH-
raMm C TOCIEOYIOIINM PEHTICHOJIOTHYECKHM KOHTPO-
JIEM C «METKOW» Ha YpOBHE MPOMEXYTO4HOro (par-
MeHTa KocTu. Ilocne mpoBeneHHMs penoHUpYOIEH
CIMIBI ¥ BBIXOJa €e 4Yepe3 KOXKy Ha Hapy)KHIOIO I0-
BEPXHOCTh Oezipa, KOHEI IMOCJeIHEH 3aKpeIuieH Ha
MIPOKCUMAIILHOM omope cruiepuKkcaTopoM (pacroiio-
KEHHE TIPOMEXYTO4YHOro (parMeHTa He TpeboBaio
YCTaHOBKH JOIOJNHHUTENBHON cheMHOI omopsl). Ilo
OKOHYAHUH PETO3UINH U TOCTUTHYTOH KOPPEKIMN Ha
TepuoA cTabMIu3anuy At NPOQUIAKTHKN BapyCHOH
nedopmanuy KOHEYHOCTH B amIapaTre yCTAHOBJICHBI
JIOTIOJTHUTENBHBIE Pe3b0OBBIE CTEPKHU.

‘

A b

B

Puc. 5. Penmeenocpammul npagoui bedpennoii kocmu nocmpadasuie2o X-oea A., 2010 e.p.: A -npu nocmynienuu,
5 u B —nocne penosuyuu u YKOC.
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[TapanenbHO BBINOJIHEHA ayTOIEPMOIUIACTHKA
00J1acTH MPAaBOTO JIOKTEBOTO CYCTaBa CBOOOIHEBIM JIOC-
KyTOM C JIeBoro Oezapa. boneBoit cuHIpoM CHAT K 4erT-
BEPTHIM CyTKaM IOCJIE ONepally, pa3peleHa Harpy3Ka
Ha KOHEYHOCTb. KOHTPOJIBHBIN OCMOTp Ha aMOyJaTop-
HOM JTarie Mpou3BezieH uepes 1,5 Mecsia nocne Havana
OCYIIIECTBIIIEMON Harpy3ku. PeOeHOk 00CITyKuBaeT
ce0s1 caMm, IMepeiBUTaeTCsl ¢ ONOpPOi Ha ONEpUpOBaH-
HYIO0 KOHEYHOCTB, 0€3 JOTIOTHHUTEIFHBIX TIPHUCIIOCO0ITe-
HUH (puc. 6). JleMOHTaX ammapara IMpOu3BEICH Uepes

PN
-
]

~
:

~

A

TPH Mecsla nocie TpaBMel (puc. 7). [TanmenTy HazHa-
YeHbl (PH3MOMEXaHOTIPOLIETYPHI.

PaspaboTannsie komnoHoBKkH AB® ucnonk3osa-
JIUCh HAMH U JJIS1 JICYCHUS MTAUCHTOB ¢ MHOTOOCKOJIb-
YaTBIMH TIEpEIOMaMU OEIPEHHON KOCTH.

MaJioMHBa3UBHOCTh BMEIIATENLCTBA, OBICTPOTA
BBITIOJTHEHUSI OCTEOCHHTE3a, BO3MOXHOCTh OCYIIIECTB-
JICHWS PaHHEH, MO3MPOBAHHOW HArpy3KH Ha KOHEY-
HOCTH TIO3BOJISIIOT PEKOMEHIOBATh NAHHYIO KOMIIO-
HOBKY aIIiapara B ITUPOKYIO CETb.

Puc. 6. Buewmnuii 6uo nayuenma X-osa A., 2010 2.p., uepes 1,5 mecaya nocie onepayuu.
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Puc. 7. Peumeenocpamma npagou bedpennoii kocmu nayuenma X-osa A., 2010 2.p., nocne demonmasica ABD.
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[MpuoGpereHHsie neopManyy KocTei Taza 6e3 HapyIIEHHs ero LEIOCTHOCTH, IPUBOASAT K HAPYIICHHUIO KOH-
(urypar Ta30BOr0 KOJIbIA, COIMPOBOXKIAIOTCS CTATHKO-OMOMEXaHWYECKHMMH HApyIIEHHSMH BBIIISIEKAITIX
CETMEHTOB OIIOPHO-ABUTaTEeIHHON CHCTEMBI. ABTOpaMHU IPEAIOKEH MaJOTPaBMaTHYHBIH CTIOCO0 KOPPEKIIUHU NpHU-
obpeTeHHoi JedopMaly Ta30BOr0O KOJIbla ¢ MPUMEHEHUEM arnapara BHEIIHeH (GUKCAIIH.

Abnstract

Acquired deformities of the pelvic bones without violating its integrity lead to a violation of the configuration
of the pelvic ring, accompanied by static-biomechanical disorders of the overlying segments of the musculoskeletal
system. The authors proposed a low-traumatic method for correcting acquired deformity of the pelvic ring using

an external fixation device.

KiroueBble cioBa: OCTCOCTOMUS, OCTCOCHUHTE3, alIapar BHEIITHEH (I)I/IKcaLII/II/I.
Keywords: osteostomy, osteosynthesis, external fixation device.

[TpuoGpereHusie nedopMaiuu Kocteil Ta3a ¢ u3-
MEHEHHEM ero KOHQUTypaluu 6e3 HapyIeHus 11eI0CT-
HOCTH B3aMMOOTHOIIIEHMH Ta30BBIX KOCTeH Halmrona-
I0TCS peniko. B mmTepatype uMeroTcst cooOmeHus o Jre-
YeHWH BpPOXKICHHBIX3a00NE€BaHUII ¢ THUNOIUIa3Hen
nepenHero orAena Tasa ¢ jaedopMaiyed Ta30BOTO
konbla [1, c. 314].

OmnepatuBHOE JieueHHE (HPUKCHPOBAHHBIX aedop-
Malui Taza OTHOCHUTEJIBHO TPaBMATUYHO M 3aKIIOUa-
eTcsl, KaK y JIeTel, Tak M y B3pOCIbIX, B IINPOKOM 00-
Ha)K€HUH, OCTEOTOMHHU KOCTEH, OJJHOBPEMEHHOH KOp-
pekiuu  nedopmManmmu ¢ QUKcanueil MOrpy>KHBIMU
KoHCTpyKuusmu [1,c. 316; 4,c. 222; 5, c. 156].

B mocnennue Bpemsl MOSBUINCH COOOIIEHHS O
KOPPEKIMH TOCTTPAaBMATHUECKHX, (UKCHUPOBAHHBIX
nedopmanmii Taza ¢ mpumeHerrneM AB® [3, c. 14].

W3BecTHBI c1OCOOBI M3MEHEHHSI KOH(HUTyparuu
TA30BOTO KOJBIA ITyTEM IIPOBEIEHHS IONEPEUHON
HajaneradyJsIpHOM OCTEOTOMHHM Ta3a C OJHOMOMEHT-
HBIM HU3BEJICHHEM IHCTaJbHOTO (hparMeHra BIIEpen,
KHU3y U KHapyxH (onepauus o Conrepy) [1, c. 316],
WM cO cMeleHneM ero KHyTpH (1o Kuapn) [2, c. 189].
Brimonnenue onepanuii Mo AaHHBIM crioco0aM Tpe-
OyeT WM MPUMEHEHHs KOCTHBIX TPaHCIUIAaHTaToB [1, c.
318], wm mnpuBomguT K aAedopManMU Ta30BOTO
KoJbIa[2, c. 191], B 000uX ciydasx HEOOXoauMa JTH-
TeJbHAs IMMOOMIIA3AINS B THIICOBOH TIOBSA3KE.
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B merckoM TpaBMaTONOr0-OpTONEAUYECKOM OT-
JEIICHUH HaXOJWJIach Ha JICUCHNHU OONbHAsI, Y KOTOPOH
nedopmanus Taza passuiack Ha pone AKK, nokann3zo-
BaHHOU B HAIAlICTA0YJSIPHON 00JIaCTH. 3HAYUTEIBHBIN
00BEM KUCTO3HOTO 00pa30BaHUsI COMPOBOKIAICS MPO-
TpeCCUpPYIONIE BEpXHE-BHYTPEHHEH IUCIOKauuend u
NpOTpy3Uel BEPTIY)XKHOW BHNAAWHBI C aedopmarmeit
UYMEHBIIEHHEM BBICOTHI TeNla IOAB3IOLIHONW KOCTH.
Jedopmanus moAB3I0MTHON KOCTH MPHUBEa K OTHOCH-
TEIBHOMY YKOPOYEHHIO HIKHEH KOHEYHOCTH Hab CM,
OTpaHMYCHUIO (QYHKIUH Ta300eAPEHHOTO CycTaBau
BTOPHYHON CKOIMOTHIECKOI ehopMarireii mo3BOHOY-
HUKA.

Jdnst nedenus: GpuKCcUpoBaHHOMIEPOpPMAUU KO-
cTeil Taza Hamu pazpadoran «Criocob neuenus nedop-
Manuit tazoBoro kosbla» (I[larent PO Ne23702320t
29.09.). B ocHoBe cnocoba JeXHUT (QYyHKIMOHAIBLHO-
JUCTPAKIMOHHBIM OCTEOCHHTE3 ammapaToM BHENIHEH
¢uxcamuu (AB®). Criocob nevyenus aedopmanuii Ta-
30BOT0 KONBLA BKIIOYAET HAI0XKEHHUE KOMIIPECCH-
OHHO-JMCTPAKIIMOHHOTO  ammapara, COJEpPXKaIEro
OIOpPHI B BUJIE CETMEHTOB KOJEL, KOTOpble MOHTHUPY-
IOTCSl HA CTEPXKHAX, BBEJIECHHBIX B KPBUIbS IOAB3IO0MI-
HBIX KOCTEH, B HaJaeTa0yIIApHY0 00J1aCTh ¥ MPOKCHU-
MaJbHBIA O0TAEN Oelpa, M COCANHEHHBIX PE3bOOBBIMHU
IITAHTaMH1,0CTEOTOMUIO MOAB3OIIHON KOCTH Ta3a. B
HaJaueTadyIIpHy0 00JacTh, Ha HEMOPaKEHHOH CTO-
pOHe, BBOJAT OJUH CTepkeHb. Ha CTep)kHAX, MpoBe-
JICHHBIX BHYTPHUKOCTHO 4Yepe3 KPbUIbsl MOJB3IOIIHBIX
KOCTeH, MOHTHUPYIOT IPOKCHMAJIbHbIE CEKTOPAJIbHbIC
oropsl 1o 00erM cTopoHaMm Taza. IIpoMexyTo4HYTO
OTIOPY - Ha CTEPXKHAX, IPOBEJCHHBIX B HaJaneTa0ys-
pHOI 00acTh, ¥ AUCTAIBHYIO ONOPY - HA CTEPXKHIAX,
MPOBEICHHBIX 4Yepe3 MPOKCHMAalbHBIA oTaen Oenpa,
YCTaHaBIIMBAIOT HA NOPAKEHHOHN cTOpoHE. CO CTOPOHBI
Jnedopmanuy BBIIENSAIOT HajaneTaOysIpHyIo 00J1acTh
MEX[y 3aJHUM KPaeM MBIIIIIBI, HATATUBAIOIIEH IHpPO-
Ky ¢acuuio 0eapa,u NnepeiHUM KpaeM CpeiHei siro-
IUYHOM Mblmbl. [Tpou3BOASAT KOCYH0 OCTEOTOMHIO
MOAB3/IOIIHOM KOCTU MEXIy IepeiHe-BEepXHeill u me-
peaHe-HuKHeR ocThio, o yriaom 30° k caruTTansHoi

IUTOCKOCTH CHEPEIU Ha3all, CBEPXY BHU3 M CHAPYXH
kHyTpu. lJapHUPHO COEIUHAIOT NMPOKCHMAIBHYIO H
MIPOMEXYTOUHYI0 ONophl. CTallOHAPHO 3aKperlIeH-
HBIE MEXIy co0OH NPOMEXYTOYHYIO M JUCTAJIBHYIO
OTIOPBI CKPEILIAIOT C OIIOPOH, YCTAHOBJIEHHOH Ha HeTo-
pakeHHO! CTOpoHe Tasza. B mocneomnepanoHHOM Iie-
pHUOJ€e NPOU3BOAST IOCTENICHHOE HU3BEIEHHE TUCTATb-
Horo (hparmMeHTa ¢ GOPMHUPOBAHUEM JUCTPAKIIMOHHOTO
pereHepara, ¢ HCIIpaBIeHHEM KOH(DUTypauy Ta30BOr0O
KOJIBIIA.

Kocas ocTteoromus moaB3IOIIHOW KOCTH MEXIY
NepenHe-BEpXHEN U NEpeIHEe-HI)KHEN OCThIO, TIOJ YI-
sgoM 30° K caruTTanbHOH IIOCKOCTH, criepenu Hazam,
CBEpXY BHU3 U CHApY>KU KHYTPH NPeJOTBPAIAeT cCMe-
LIeHHE 0CTEOTOMHPOBAHHBIX (PPArMEHTOB ITPU KOPPEK-
uH AehopMaIy Ta30BOT0 KOJIBIIA.

[ITapHUpHOE COeTUHEHNE NTPOKCUMAIBHON U TIPO-
MEXyTOYHOH 0OIIOp 00ecIeYnBaeT MocTeneHHoe HU3Be-
JICHUE JAUCTAIBHOTO (PparMeHTa I0IB3I0IIHON KOCTH C
(hopMHpOBaHMEM JUCTPAKIIMOHHOTO pEreHepaTa u Boc-
CTaHOBJICHHE TNPAaBHIBHOW KOH(HIYpalMyd Ta30BOTO
KOJIBIIA.

CrannoHapHOE 3aKpeIUIeHHE IPOMEKYTOYHOH H
JUICTATBHOM OIIOp MEXITy COOOH, U C OMOPOM, yCTaHOB-
JICHHO! Ha HETIOpa)KeHHOW CTOpOHE Ta3a, oOecredH-
BaeT CTaOWIbHYIO (DUKCAIHIO (PparMEeHTOB Ha TEPHOJ
(bopMHpOBaHUs JUCTPAKIMOHHOTO pereHepara. [lpu-
MEHEHHUE JAHHOTO METO0/1a IT03BOJISIET MOTyYUTh CIIEay-
OIIHe IPEeUMYyIIeCTBA:

- CHIDKaeTcsa TPaBMaTHYHOCTh OIepaluy;

- OCTENEHHOE HAaNpaBICHHOC HHU3BEACHUE [H-
CTaNbHOTO (hparMeHTa MOAB3IOIIHON KOCTH ¢ (hOpMH-
pPOBaHMEM JHCTPAKIIMOHHOTO pereHepara IMpHUBOIUT K
yCTpaHEeHHuIo JedopManni Ta30BOr0 KOJIbLIA;

- obecrieunBaeTcs crabwipHas (ukcanus Qpar-
MEHTOB Ha Iepro]] (GOPMHUPOBAHUS AUCTPAKIIMOHHOTO
pereHepara.

Takxum 06pa3oM, JaHHBINA crIOCO0 TO3BOMIAET BOC-
CTaHOBUTH NPaBHJIBbHYIO (OPMY Ta30BOrO KOJIbIA M
OroMexaHW4YeCcKHe B3aHOMOOTHOIIEHHS Ta3a M HIDK-
Hell koHeuHocTH (puc. 1).
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Puc. 1. Komnonogra xomnpeccuoHHo-0ucCmpakyuoHHO20 annapama eHeunell oukcayuu u yposers 0Cmeomomuu
Nn006300UIHOU KOCIU

KommpeccnoHHO-ANCTPaKIMOHHBIN amnmapaT co-
CTOHT M3 IPOKCUMAJIBHBIX O10p | ¥ 2, yCTaHOBJICHHBIX
[0 pa3HbIE CTOPOHBI Ta30BOT0 KOJbIIA, COSAUHEHHBIX
MeXay co00i pe3b0oBbIMY HITaHraMu 3 1 4. Y CTaHOB-
JIeHHas MO0 MOpPaXEHHOW CTOpPOHE MPOKCHMAanbHas
omnopa | coeauHeHa ¢ MPOMEXYTOUYHOI omopoit 5 mo-
CpPEACTBOM Pe3b0OBBIX LITAHT 6 M IIAPHUPHBIX Y3JI0B 7.
Pe3pO0BbIe IITAaHTH 8 COCAMHAIOT AUCTATBHYIO OIOPY
9 ¢ IPOMEKYTOYHOH OMOPOit 5, a pe3bOOBHIMH IITAH-
ramu 10 — ¢ npoKcUMaabHOW OMOPON 2, yCTaHOBJIEH-
HOM Ha HEemopaxeHHOH cTopoHe. Bce onopsl, ncnoib-
3yeMBbI€ B anmapare — CeKTOpaibHble. DJIIEMEHTHI KpeTl-
JneHust K KoctsM 11-16, B BUJIe KOCTHBIX CTEpXKHEH,
KPEIsITCSL K COOTBETCTBYIOIIUM OINOpaM (hUKCATOpaMu
(Ha gepTexe moka3aHbl 0e3 0003HAYCHHUS TOZUIIHI).

Crioco0 OCyIIECTBISETCS CIEAYIONIMM 00pa3oMm.

B rpeGHI MOAB3AOIIHEIX KOCTEH, TapalIeIbHO UX
KOpPTHKaJaM, BBOJAT 110 ABa BHYTPHUKOCTHBIX CTEPXKHS
11 u 12 ¢ nByx cropoH Taza(puc. 1). B Hagamneralymns-
PHYI0 00J1aCTh, Ha CTOPOHE JIe()OPMAIIH, BBOISAT BHYT-
PHUKOCTHBIE CTEpXHH 13, a Ha IPOTUBOIOIOKHON CTO-
poHe - crepkeHb 14. B mpokcumanbsHBIi oTaen Oenpa,
Ha CTOpOHE NOpaXeHHUs1, BBOIAT cTepkHU 15 u 16. Ha
MPOBEICHHBIX CTEPXKHAX MOHTHPYIOT CEKTOpPAJIbHBIE
onopsl 1,2,5,9.

ITocite MOHTaXa CEKTOPAIBHBIX OIOP KOMITPECCH-
OHHO-JIUCTPAKIMOHHOTO aIapara, IPOM3BOAAT KOCYIO
HaaneTaldyJIIPHYI0 OCTEOTOMHMIO, JUISL 4ETO 110 HapyiK-
HOMY KOHTYpY I'peOHs [TOB3/I0IIHO# KocTH AedhopMu-
POBAHHOW CTOPOHBI, NMPOU3BOIAT pa3pe3 KOXH 0
NepIHe-BepXHeH 0CTU ¢ MPOIOIDKEHUEM IO BEPXYIIKU
Oouspiioro BepTena. BhIIensoT HagauneTaldyIapHYIO
00J1acTh MEXAY 3aJHUM KpPaeM MBIIIIbI, HATATHBAIO-
mel mmpokyto (acimio Oenpa, i MepeqHHM Kpaem
cpenHed sSroguyHOM MbInbl. [Ipou3BOAST KOCYO
OCTEOTOMHMIO TIOJIB3IOIIHON KOCTH MEXAy HeperHee-
BepXHEH U mepeHe-HIKHEHR ocThio moa yriom 30° k
CaruTTaJbHOM MIIOCKOCTH CIIEPEaN Ha3all, CBEpXy BHH3
U CHapyXW KHYTpH. YCTaHaBIMBAETCAAPCHAXKHAS
TpyOKa, paHa 3alIMBaeTCsl HariayXo.

CekTopanbHas onopa 2 MOCPEACTBOM Pe3b0OBBIX
mTaHr 3 ¥ 4 ¥ BEIHOCHBIX KPOHIITEHHOB COEAMHACTCS
¢ cektopanbHbiMu omopamu 1 u 9. CekropanmbHas
omopa 1 mocpeAcTBOM pe3b0OBBIX MITAHT 6 U MIAPHHUP-
HOTO y37a 7, C yCTAaHOBKOM IIEHTa BpAIEHHs Ha Bep-
myHe JaeopMalui, COEIUHSETCS C CEKTOPAIbHOM
onopoii 5. CekropanbHble ONMOPsL 5 U 9 coenuHAIOTCS
pe3b0oBEIME mTaHTaMu 8. Uepes 7 qHEH, ¢ TOMOIIBIO
Pe3b0OBBIX IUTAHT 6 U MAPHUPHOTO y3/1a 7, HAUNHAIOT
HU3BOJHUTH OCTEOTOMHPOBAHHBIA IUCTANBHBIN (par-
MEHT 17 moAB30NTHONW KOCTH C TEMIIOM 1MM B CYTKH,
(dhopMupys TUCTPaKIMOHHBINA pererepar 18 (puc.2).
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Puc. 2. Boccmanognenue konghueypayuu mazo8020 Koabya ¢ ChOopmMuposaHHsiM OUCMPAKYUOHHBIM
pezeHepamom.

Cnoco0 BeIToJIHAETCA B 2 JTarna.

Ha nepBoMm »5Tane npoM3BOAMTCS HAIOKEHHE
AB®. Bkpplabs MOJIB3IOUIHBIX KOCTEilyCTaHaBIHBA-
I0TCSl BHYTPUKOCTHBIE CTEPKHH, Ha KOTOPBIX MOHTHPY-
IOTCSI CeKTopa Ayr ammaparta MnusapoBa ¢ mocineayro-
OIMM HMXCOEIWHEHHEM IITaHIAaMU 4Yepe3 BBIHOCHBIE
KPOHILTEHHBIL.

B HamaneraOymsapHO# o0macTu ¢ 00EHX CTOPOH
MPOBOJAT IO /1B BHYTPUKOCTHBIX CTEPXHSA, HA KOTO-
PBIX MOHTUPYIOTCS CEKTOpa Ayr annapaTa Mnuzaposa.

Ha Gexnpe Ha 2 BHyTPUKOCTHBIX CTEPIKHAX MOHTH-
pyercs cekTop annapaTa MnusapoBa, KOTOPBIA COeaH-
HSETCAd 4pe3 BBIHOCHBIE KPOHINTEHHBI C CEKTOPOM
HaJaneTadyIpHoi oOnacTh. JlnaroHaJbHBIMHU INTaH-
raMy 4epe3 BEIHOCHBIE KPOHIITEHHBI CeKTOp Ha Oenpe
COEIMHAETCS] C CEKTOPOM Ha KOHTpPIAaTepalbHOM CTO-
poHeTase.

BropeM 3Tanom u3 HeOONIBIIOrO pa3zpesa OT Iie-
penHe-BepXHel 0CTH NOAB3A0IIHOM KOCTH B HAIIpaBJe-
HHUH OOJIBILIOrO BepTea IPONU3BOIUTCS BBIJICIICHHE T1e-
pelieiika MoAB3J0IHON KOCTH.

[TpousBoauTcst HajaneTadysipHas KOcasik OCTeo-
TOMUSI TIOAB3/IOLTHOM KOCTH Ha CTOPOHE JeopMaruu
CBEpXY BHM3 U CHapyXu KHyTpu. HananeOynsapHbIi U
Ta30BbIi cekTop AB® Ha cTopoHE mOpakeHus: coeau-
HSIOTCSI IIITAaHTaMU.

Ha 7 nenp Haunnaercs npuctpakuus no 0,25 mm 4
pa3a B CyTKH. TeMIl AUCTPaKIUH KOPPUTHPOBAIICS TIO
CTeNeHn 00pa3oBaHus KOCTHOTO pereHepara.

Yepes 5 mecsueB, Nociie BOCCTAHOBJIEHHS BHICOTHI
MOJB3JOIIHON KOCTH U BOCCTAHOBJIECHUS MPAaBUIBHOMN
KoH(pHrypanuu Ta3oBoro Koisiia AB® nemoHTHpOBaH.

Knuanueckuii npumep.

Bonwnas C., 12 net, noctynuia ¢ 1uarao3om «Jle-
(opmarus Taza 1ociae ONEpaTHBHOIO JICUEHUs aHe-
BpU3MaJIbHOW KOCTHOM KHCTBI JIEBOM IIOJB3/IOIIHON

KOCTH C OTHOCUTEJIbHBIM YKOPOYEHHEM JICBOH KOHEU-
HocTH Ha 6 cm». 01.06.2021r. mpoBeneHa onepauusi.
ITox oOreii aHecTe3ueit, MO0 00EUM CTOPOHAM Ta3a, C
rpeOHeH TMOJB3IOUIHBIX KOCTEH, M0 WX IUIOCKOCTH,
BBEJIH 110 JIBa BHYTPUKOCTHBIX CTEPIKHsI B HaIareraoy-
JIpHYIO 001aCTh, HA CTOPOHE AehopMaIlii, BBEIH Ba
BHYTPUKOCTHBIX CTEPIKHS, HA MMPOTUBOMOIOKHOMN CTO-
pOHE — OAWH CTEpKCHb, B MPOKCHUMAIBHBIH OTICI
Oenpa, Ha CTOPOHE MOPAKEHMS, - €IIe ABa CTepKHs. Ha
MPOBEACHHBIX CTEPXKHSIX CMOHTHPOBAIH CEKTOPAIb-
HBI€ OTIOPBI: MPOKCHUMAJBHBIE - MO JBYM CTOPOHAM
Ta3a, IBE OTIOPHI HA MOPaXCHHOW CTOPOHE — IMTPOMEKY-
TOYHYIO - HA YPOBHE HajaneTaOyJspHON 00JacTH, U
JIUCTANBHYIO - Ha POKCHMaIbHOM oTAene oenpa. [lo-
Clie MOHTa)Ka CEKTOPAJIbHBIX OMOP KOMIIPECCHOHHO-
IUCTPAKIIMOHHOTO  amlmapara IPOU3BEIH  KOCYIO
Ha/IA1eTa0yISIPHYIO0 OCTEOTOMHUIO, JIJISl YETO 10 HAPY K-
HOMY KOHTYpY TpeOHS MOB3JOIIHOI KOCTH, CTOPOHEI
neopManuy, MPOU3BEIHN pa3pe3 KOXH J0 IepeiHe-
BEPXHEHW OCTH C MPOJODKECHHEM 10 BEPXYIIKH 0OJib-
mIoro BepTena. Bwimenunm HamanetaOyJBsIpHYIo 00-
JIACTh MEXKY 3aJHUM KpaeM MBIIIIIBI, HATATUBAIOIICH
IIMPOKYIO (acumio Oepa,nu IepeTHAM KpaeM CpeaHei
SAroAMYHON MbIbL. [Tpou3Benu Kocyro OCTEOTOMHUIO
TOJIB3IONITHON KOCTH MEXAY IepeHee-BepXHeH U Te-
peaHe-HUKHEN OCThIO MO/ YTIIOM 30° k caruTTaNbHOMN
IJIOCKOCTU CHepedu Ha3ald, CBEpXY BHHU3 U CHapyXu
KHyTpH. Pany 3ammmm 1o ipeHaxHoi TpyOKH HaTrIyXo.
CMOHTHpPOBaHHbIE CEKTOPAJIbHBIE OMOPBl COECTUHUIN
Pe3b00OBBIMU IITAHTAMH.

Ha 7 nenp Hauara auctpakuus no 0,25 mm 4 pasza
B CYTKH. TeMn JDUCTPaKIUU KOPPUTHPOBAJICS IO CTe-
IeHu 00pa30BaHus KOCTHOTO pereHepara.

UYepes 5 mecsiies, nocie BOCCTAHOBJICHHS BHICOTHI
MO/AB3AOUIHOW KOCTU M BOCCTAHOBJICHHUS NMPaBUILHON
KOH(HUrypamuu Ta3zoBoro kosbiia, AB® nemonTHpO-
BaH.



32

Znanstvena misel journal Ne79/2023

Puc. 3. Penmeenocpamma masa 0o onepayuu

Puc. 4. Peumeenoepamma masa nocie onepayuu ¢ naiodicenuem ABD

Puc. 5. Penmeenocpamma masa wepes 2 200a nocjie onepayuu
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Puc. 6. @yuxyuonanvHuiii ucxoo

BBIBOIBI: TIPEASIOKCHHAS METOAMKA KOPPCKIMH
JeopManuid  Ta30BOIO KOJbI[A MaloTpaBMaTHYHA,
MO3BOJISICT BOCCTAHOBHUTh aHATOMHUYCECKYIO KOH(DHUTY-
pAalHIo Ta30BOr0O KOJIbIA C YIydllieHHeM (YHKIIUU Ta-
300€PCHHOr0 CycTaBa, yJIydYIlaeT KayeCTBO KU3HHU
OOJILHOTO.
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B pabote npencTaBieH ONBIT MPOBEACHHOTO ONMEPATHBHOTO JEUCHHs 17 MallMeHTOB ¢ 3aKPBITBIMU MEpeso-
MaMH MBIIIENKOB MJIEYeBON KOCTH y AeTeil 3a § JIeT HaXOAMBIIMXCS B JETCKOM TPaBMAaTOJIOT0-OPTONEANIECKOM

otnenennu 'AY3 PKb M3 PT.
Abstract

The paper presents the experience of surgical treatment of 17 patients with closed fractures of the condyles
of the humerus in children for 8 years who were in the pediatric traumatology and orthopedic department of the
GAUZ RCH of the Ministry of Health of the Republic of Tatarstan.

KiroueBble cioBa: TIEPCJIOM MBIIIICIIKA TICYeBOM KOCTH, XUPYPIUICCKOC JICUCHUC.

Keywords: fracture of the condyle of the humerus, surgical treatment.

BHyTpn u oxosocycTaBHbIE MEpENOMBI 00JIaCTH
JIOKTEBOTO CyCTaBa y JIETeH SIBJIAIOTCS CaMBIMU YacTO
BCTpe4aeMbIMU. Tak MO CTaTHCTHMKE Ha HUX IPHUXO-
qutes 10 80% mepenoMoB BepxHei koHedHocTH [1, 2]
u 10 30 % Bceil ckeleTHOM TpaBMbI y neTeil[3, 4].

B Hacrosimee BpeMst CyIecTByeT MHOTO pa3iind-
HBIX MHEHHMH O MOKa3aHUAX K OIEPATUBHOMY WM KOH-
CEpBAaTUBHOMY JIEUCHHIO, & TaK JKE CTEIEHb CMEILEHHS
OTIIOMKOB B 3aBUCHMOCTH OT MPAaBUIBHOCTU YKJIAAKH
HalMeHTa BO BpeMs peHTreHOrpaMM. Tak ke OueHb aK-
TyajleH BOIIPOC O BBIOOpE METO/1a ONIepaTHBHOTO Jieye-
HUS TAaKUX KaK 3aKpBITbIe M OTKPBITBIE PEMO3ULUHN U
(hUKCHPYIOIINE 3JIEMEHTHI CIIUIBI, BUHTHI, HAKOCTHEIC
TUTAaCTHHBI U anmapaTsl BHEMIHeH ¢ukcarnn. Kaxasriit
W3 HAX UMEET CBOM IPEHMYIIECTBA U OTPUIATEIbHEIC

cTopoHbl. CaMbIMU NPOCTBIM, JOCTYIHBIM U PacIlpo-
CTpaHEHHBIMH METOJIOM JICUCHHUS] BHYTPH U OKOJIOCY-
CTaBHBIX MEPEJIOMOB 00JIACTH JJOKTEBOT'O CyCTaBa y Jie-
TEW SIBIISIOTCS SIBJII€TCS TUIICOBbIE MOBs3ku. Ho mpu
9TOM OOJbIIast BEPOSTHOCTh BTOPHYHOTO CMEIICHHUS
OTIIOMKOB. Tax ke IuTenbHas HIMMOOWIN3AIUs TPHr-
BOJWUT K PAa3BHTHIO TOCTHMMOOWIM3aIIMOHHBIX KOH-
TPAKTyp, 4TO YAIUHSET mporecc peadmmuranuu. [Ipo-
JOJDKUTENTbHAsT UMMOOMIIM3AIHs JII00OTO CyCcTaBa, B
TOM YHCJIE U JIOKTEBOTO MPUBOAUT K J€r€HEPALIMU MbI-
IIEYHBIX BOJJOKOH KOHEYHOCTH.

Tak ke MO CTaTUCTHKE OCIOXXHECHHIH TaKuX Kak
BaJIbI'yCHAs, BapycHas jegopMaris JIOKTEBOTO Cy-
CTaBa, JIOXKHBINA CyCTaB, KOHTPAKTYpbl, aCEITUYECKUI
HEKpO3 JIOKTEBOH CyCTaB HaXOJUTCS Ha MEPBOM Me-
cte[5, 6]. Bee BhImenepeuncieHHoe MoITaTKUBAET HAC
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K BBIOOpY HamboJlee ONTHMAIBLHOTO cIioco0a JeueHusl,
C MaKCUMaJbHO OBICTPBIM BBI3ZIOPOBICHHEM M HanMe-
Hee TpaBMaTHUYHBIM METOJIOM JICUEHUSI BHYTPH U OKO-
JIOCYCTaBHOT'0 TIepesIioMa 00J1aCTH JJOKTEBOT'O CyCTaBa y
JeTent.

B nerckom oTaeneHun TpaBMaTONIOTHH U OPTOTIE-
nuu 'AY3 PKb M3 PT 3a 8nocneqHux JeT ¢ nepesno-
MOM MBIIIEJIKA TUICYeBON KOCTH CO CMEIICHUEM OBLIO
17 TakuX MarMeHToB, KOTOPhIE TPEOOBAN YCTPaHSHUS
CMETIEHHS MBIIIETKa IJICYeBOM KOCTH B (PUKCAIHH OT-
JIOMKa IJIEYeBON KOCTH.

Vcxons w3 BHIIIETIEPSYUCIICHHBIX IPHHIUATIOB
MaKCHUMaJIbHO OBICTPOTO BBI3JOPOBICHUS M HaUMEHEE
TPaBMAaTHYHOTO METOJA JICUCHHs OOJIACTH JIOKTEBOTO
cycTaBa y JieTell HaMH IpeJIo’KeHa METOAMKA omepa-
TUBHOTO JICYCHHUS MepeoMa MBbIIIENKa IIIeYeBOU KO-
CTH y JeTel U MOJIPOCTKOB.

OcHOBHOH 3afaueil NaHHOTO METOAa OIepaTHB-
HOTO JICUCHHUSI SIBJIACTCS YMEHBIICHNE BPEMEHH Omepa-
TUBHOTO JICUCHHS U YHCITAa GUKCUPYIOMINX SIEMEHTOB,
0e3 moTtepu CTaOMIBHOW (PHKCAIMHM OTIIOMKOB ILIeUe-
BOM KOCTH, ITO3BOJIIIOMIETO OOECIEYUTh MPOQIIIaK-
TUKYy KOHTPaKTYypHI cpa3y IOCIE ONepaTHBHOTO BMe-
IATEIIECTBA.

JlaHHBII METO] OTIEPATUBHOTO JICUCHIS TIepesloMa
MBIIIENKa MJIeYeBOH KOCTH CO CMELICHHEeM y zeTeit
npousBoauTca. [IpoBoIuM 3aKpHITYIO pyUHYIO PEIO3HU-
LMI0 MbILIENKa IiedeBod koctu. [IpoBonum nepBytro
CIIMIly C YHOPHOMH IJIOIIAJKOW C MEIUaIbHOM MOBEpX-
HOCTH B 00J1aCTH BHYTPEHHETO HaIMBIIIEIIKa [UIe4eBOI
KOCTH B PUIKCHPYEM K MOJTYKOJIBLIEBOM OMOPE U3 IITAT-
HBIX jaeraned anmapara Mnmzaposa. [IpoBoaum BTO-
PYIO CHUILy C YIOPHOM IJIOIIAIKOM C HAPYXKHOM IO-
BEPXHOCTH B 00JIACTH HAPY KHOTO HaMBIIIEIIKA TIIeUe-
BOI HATpPABJIEHUIO K BHYTPEHHEH

KOCTH  IIO0

TTOBEPXHOCTH IUIEYEBOI KOCTH U TaK ke (QPHUKCHpyeM K
TOJIYKOJIbIIeBOH omope. O0e CIUIbI IPOBOAUM CTPOTO
BO (poHTambHON I1wIockocTH. Co3laeM HATsKCHUE
CIUI] JUII KOMIIPECCUU OTJIIOMKOB 32 CUET YHOPHBIX
IJIOLIAIOK Ha MPOBENEHHBIX cnuuax. [anee mmst cra-
OownbHON (hukcaruu mpoBoguM cTepkeHb [llanna mo
Hapy>KHO OOKOBOI MOBEPXHOCTH HIDKHEH TPETH IIcya
U (UKCHPYEM K TOJYKOJBIICBON OMOpE W3 INTAaTHBIX
neraneit anmnapara Miusaposa[7].

[MarmenT H., 14 et (1./6. Ne 53462) Haxomuiics B
JETCKOM TPaBMAaTOJOTO-OPTONEIUIECKOM OTACICHUN
HITHT 'AY3 PKb M3 PT ¢ 10.04.2019m0 17.04.19 rT.
JI-3 3aKpBITHII TIEpeIOM BHYTPEHHETO MBIIIEIKA JIEBOM
MJIeYeBOM KOCTH, CO CMellleHueM. TpaBMa Ha KaHyHE
najicHue ¢ TypHuka. [Ipu oOparieHun B TpaBMaTOJIOTH-
YECKHIA yHKT BBICTABJICH TUATHO3, TUIICOBAst UMMOOH-
nu3anus, HanpasieH B ['AY3 PKb M3 PT. Ilpu
OCMOTpE: OTEUHOCTh JIOKTEBOT'O CyCTaBa, BBIPAXKEHHOE
orpanuucHue apkeHuit. Ha RO: mepemom co cmere-
HUEM BHYTPEHHETO MBIIIEIKA JICBOW IIEYEBON KOCTH
(peHTTeHOTpaMMEI IO OTIEPaTUBHOTO JieueHust). B mpu-
eMHoM oTaenennn 10.04.2019r. BeImONIHEHA OTIEpaIus:
3aKpBITasl PETIO3UITHS TIepeioMa, YPECKOCTHBIN 0CTeo-
CHHTE3 CIHIe-CTeP)KHEBBIM ammapatoM Imm3aposa
(peHTreHOTpaMMBbI  TIOCIIE OMEPATUBHOTO JICUCHHUS).
OyHKIUS KOHCYHOCTH H3-3a HEOOJBIIOTO KOJIUYECTBA
CIIUI] U CTEP>KHA U ONHOM IOIYKOJBLIEBOW OIOPBI U
JKECTKON (DUKCAI[MM TPAKTHYECKH HE OrpaHUYCHA
(BHewHMM BHJ KoHeuHOCTH B AB® ¢ dyHKIimeit cru-
0aHus 1 pa3ruOaHus B JIOKTEBOM cycTaBe). UTo mo3Bo-
JIFJTIO HaM 32 7 HeIeb CPAaCTUTh JaHHBIN MIEPEIoM U Je-
MOHTHPOBATH anmapar Mnmzaposa.

[To manHOMY MeTOmy JieueHus mpoJiedeHo 17 ma-
LMEeHTOB B Bo3pacte oT 10 mo 15 ner.

Puc. 1. Penmeenozpammel 00 onepamueno2o ieueHus.
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Puc. 2. PeHmZeHOZpaMJl/lbl nocijiie onepamueHo2o J1e4eHuUs.

4

cmaee.
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AHHOTAIHSA

B cratee paccMaTpuBarOTCA CTPYKTypa H COACp)KaHHE IICHXOJOTWYECKON KOMIIeTeHIHH. l[IpuBeneH
CPaBHUTEIBHBIN MEKIYHAPOIHBIN aHATN3 Ha KITFOUEBhIe KOMIIOHEHTHI IICHXO0JIOTHIECKOH KOMITIETCHIINH TIe1arora.
Taroke OCBEUICHBI MyTH H MEXaHU3MBI (POPMHUPOBAHUS IICHXOJIOTUICCKON KOMITETCHIIMH TIearora B yCIOBUIX
HETIpepHIBHOTO 00pa3oBaHms. [loABENCHBE MTOTH W BBEIBOABI O BaKHBIX KOMIICTCHIIMSAX II€arora B €ro

HpO(I)eCCHOHaJ‘IBHOfI ACATCIIBHOCTH.
Abstract

The article deals with the structure and content of pedagogical competence. A comparative international anal-
ysis of the key components of pedagogical competence is given. The ways and mechanisms of the formation of
pedagogical competence in the context of continuous education are also highlighted. The results and conclusions
about the important competencies of the teacher in his professional activity are summed up.

KuawueBble ciaoBa: KomnereHius,

Ieaaroryuka,

neaaroruyceckas JACATCIbHOCTh, IICAArorudcCKocC

MAacCTCpPCTBO, MICAArOTUYICCKAasd KOMIICTCHIIUA, 3HAHUC, YMCHU S, HABbIKU.
Keywords: Competence, pedagogy, pedagogical activity, pedagogical skills, pedagogical competence,

knowledge, abilities, skills.

B pamkax mccieqoBaHUS ICHXOJIOTHYECKOH KOM-
MIETEHITUH TIeIarora IPOBOISITCS MHOTOUHCIICHHEIE HC-
CIIeZIOBAaHUs, KOTOPHIE BKJIIOYAIOT aHAIM3 KadecTBa
MEXJIMYHOCTHBIX OTHOWICHUH MEXIy IearoroM |
CTYJCHTaMH, a TaKkKe OLIEHKY CITIOCOOHOCTEl mearora
K SMOIIMOHAIBHON CTaOMIBHOCTH U YIPABIECHUIO IMO-
[USMU B PA3INIHBIX CUTYAIHSX.

B 3apy0eXHBIX HCCIeTOBAHUSX TICHXOJIOTUYECKas
KOMIIETCHIIMS TIeJjarora OIpeaeisieTcss KaK Ccroco0-
HOCTBH Tenarora 3(GQeKTHBHO YIPaBISATh OTHOIICHU-
SIMH CO CTYICHTaMH, CHOCOOHOCTh K 3MOIIMOHATIHHOMH
PETYIISINH, a TAKXKE CIIOCOOHOCTh K MEXKITHIHOCTHOMY
B3aWMOJICHICTBHIO W PEUICHUI0 KOH(JIUKTHBIX CHTya-
LU,

Kpome Toro, ucciae1oBaHus TaKkkKe yISISIOT BHU-
MaHHe Pa3BUTHIO TICUXOJIOTHIECKOH KOMIIETEHIUH I1e-
Jarora, ¥ MeTOZaM, KOTOPBIE MOTYT HMCIOJIB30BATHCS
JUIA Pa3BUTHA 3THX HaBBIKOB. Hampmmep, Takne me-
TO/BI, KaK TPEHUHTH U MPAKTHUECKUE 3aHATUSA, KOTO-
pbl€ MOTYT IOMOYb ME€JaroraM pa3BUTh CBOU MEXKJINY-
HOCTHBIE HaBbIKHU, YIIPABJICHUE SMOLUSIMHU U PELICHUE
KOH(JIMKTOB.

Taxoxe 3apyOeKHBIC UCCICIOBAHUS YACISIOT BHH-
MaHHe Ba)XKHOCTU WHIUBHIYaJbHBIX Pa3IUUUN MEXITy
MeIaroraMu M YYeHUKaMH, U HaXOJSAT CIIOCOOBI ajiar-
TaI[H U TIPUCIIOCOOJICHUS METOI0B pabOTHI C pa3Iny-

HBIMH THITAaMH JINYHOCTEH, YTOOBI MaKCHMaIbHO 3¢-
(eKTHBHO  HCIIONB30BaTh CBOM  II€Jarorm4eckue
HaBBIKM M YJIy4IIaTh Ka4eCTBO OOPa30BaHUS.

Ilemarorudeckast KOMIETEHIUS — 3TO HEOOXOIH-
MBI HA0OP 3HAHWM, HABBIKOB M YMEHHH, KOTOPHIE 103~
BOJISIFOT Tiefiarory 3¢ (GeKTHBHO B3aMMOJCHCTBOBATH C
y4EeHHKaMH M OOECTeYHTh MX pa3BUTHE M OOydeHHeE.
[Icuxomoruueckast KOMIETCHINA NT€arora BKIIOYaeT B
ce0s1 TOHMMaHWEe OCHOBHBIX INPHHIIMIIOB Pa3BUTHSI U
TIOBEACHHUS IETEH, a TaKKe yMEHHE IPUMEHSTh 3Ty UH-
(hopmaruo [T CO3AaHUs OIIarONPUATHOM 00y JaroIei
CpeaBbl.

HexoTopsbie 13 KIIFOYEBBIX 3JIEMEHTOB IICUXOJIOT U~
YeCcKOi KOMIIETEHIUH [Iearora BKI0YaloT:

— 3HaHHe pa3NUYHBIX METOAOB M TEXHHMK 00yde-
HUS, BKITIOYas MHAWBUAyalbHOE 00ydeHHe, IPyIOBBIe
3aHATHUS U AUCTAHIIMOHHOE 00yUYeHMe.

— Ilornmanme TOTO, KaK pa3HbIC YUYCHUKH Y4aTCs
M B3aMMOJAEHCTBYIOT B y4eOHOH cpezme, B TOM YHCIE
KaK COLMaJIbHBIC, KYJIbTYpPHBIE U CEMEWHBbIE (aKTOPHI
MOTYT BIIMATh Ha X O0y4EHHE.

— IloHumaHMe OCHOBHBIX HMPHHIUIOB Pa3BUTUA
JeTel ¥ MOAPOCTKOB, BKJIIOYAsl (PU3MUYECKOE, KOTHH-
TUBHOE ¥ YMOLMOHAIIBHOE Pa3BUTHE.
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— YMeH#ne aganTiHpoBaThCs K Pa3IMIHBIM CTHIIAM
o0y4eHns u y4eOHOH cpese, a Takke YMEHHUE TIpUMe-
HATH (G QEKTUBHBIE METOJbI 00OpPAaTHOH CBS3M M IIOJ-
JIEP>KKHU JUIS CTUMYJIMPOBAHUS YUEHHYECKOTI'O POCTa.

— YMmenue 3h(heKTHBHO YIIPaBIAThH OBEACHUEM U
KOH(IMKTaMH B KJIacce, a TAK)KE yMEHHE IIOMOYb yde-
HHMKaM pa3BUBATh COLMAIbHBIC HABBIKH M YYUTHCS B3a-
MMO/ICHCTBOBATH APYT C IPYTOM.

— YMeHune pacno3HaBaTh U pearupoBaTh Ha Mpo-
OIeMBI M IOTPEOHOCTH YICHUKOB, BKIFOUAsT TICHXOJIO-
THYECKHE TPOOIEMBI, TAKHE KaK TPEBOKHOCTB, IETIPEC-
CHISL WITH HapyIICHUSI TOBEACHHUS.

— YMenue paboTaTh C POAUTEISIMU U IPYTUMH 3a-
MHTEPECOBAaHHBIMH CTOPOHAMHM, 4TOOBI 00ECIe4HTh
Jy4IIne pe3yJbTaThl 00Y4YEHUs IS yUCHUKOB.

— CnocoOHOCTh K caMOaHaNn3y M IOCTOSHHOMY
00y4eHuro, 4TOOBI OCTaBaTHCS B KypCe MOCIEAHNX TeH-
JEHIMH ¥ HAWIY4IINX IPaKTUK B 00jacTH o0pa3zoBa-
HUS ¥ TICUXOJIOTHH.

Bce 3Ti 31eMeHTHI IICHXO0JIOTHYEeCKOH KOMITETEH-
IIMY TIeJ]arora IIoMOTaloT 00ECIICUUTh YCIEX YUCHUKOB
B IIKOJIC U JKM3HU.

Icuxomormueckas KOMIETEHIUS Mearora mpes-
CTaBIsICT cOOOM CIIOXKHBIN HAOOp HABBIKOB M CIIOCO0-
HOCTEH, KOTOpBIE MTO3BOJIAIOT eMy 3(p(eKTHBHO yIpas-
JSITh MEKJIMYHOCTHBIMHM OTHOILCHUSMH C YUYCHUKAMH,
pEeryJMpoBaTh CBOM 3MOILMU M peuiaTh KOH(IMKTHBIE
curyaiuu. CTpyKTypa ICHXOJOTHYECKOH KOMIIETEH-
I[MH [1e/Iarora MOXeT OBITh IPEJICTaBIICHa CIIEIYIOIINM
obpazom:

1. MexnuYHOCTHBIC HaBBIKH: CIIOCOOHOCTh yCTa-
HaBIMBaTh 3(P(EeKTHBHBIC OTHOIICHHS C YUCHUKAMHU,
00IaThCs ¢ HUMU Ha yPOBHE, KOTOPBII OyAeT BocIpH-
HAT TIO3UTUBHO, U HaXOIWTh IYTH Pa3pelIeHHs KOH-
(hIMKTOB.

2. DMouMoOHaNbHAsT CTaOMIBHOCTE: CIIOCOOHOCTD
3 PEeKTUBHO yNPaBIsITh CBOMMH SMOLHUSIMH, HE TI03BO-
JIsIsL UM TIOBJIMSITh HA Ka4€CTBO B3aUMOJEHCTBUS C yue-
HHUKaMHU.

3. AJanTUBHBIE HABBIKK: CIIOCOOHOCTH aIalTUPO-
BaThCSl K MHIMBHUAYAIbHBIM Pa3jIMuusIM B YUEHHKaX U

MIPUMEHSTh PA3IHMYHbIE METO/Ibl B3AUMOICHUCTBHS B 3a-
BHCHMOCTH OT TMOTpeOHOCTEH U 0COOCHHOCTEH YUCHH-
KOB.

4. TloHMMaHUE TICUXOJIOTHH: 3HAHUE MCUXOJIOTH-
YECKHUX TEOPHUl U MPUHIIMIIOB, KOTOPBIC MOTYT IOMOYb
MeIarory Jy4Ile MOHUMATh IOBEJICHHUE U IIOTPEOHOCTH
YYCHHUKOB W MPUHUMATh PAIMOHANBHBIC PCIICHUS B
CJIOKHBIX CUTYAITHSIX.

5. Pednekcus n camoorneHka: CrioCOOHOCTh aHa-
JM3UPOBATh CBOU CHIIbHBIC U CJIA0bIE CTOPOHBI, BbISB-
JSIT CBOW TPOOJIEMbI M MCKaTh MyTH MX PELICHHS, a
TaK)Xe CTPEMUTHCS K JIMYHOCTHOMY POCTY U PA3BUTHIO.

OTH 3EMEHThI B3aMMOCBSI3aHbl M B3aWMOJIOIIOJI-
HSIOT JAPYT IPYTra, U B [EIIOM 00pa3yloT KOMIUICKCHYIO
CTPYKTYPY ICUXOJIOTHUECKOM KOMIIETCHIINH TIe1arora.

Cmamus 6b1n0ONIHEHA 6 PAMKAX NPOSPAMMHO-Yele-
8020 (DUHAHCUPOBAHUA HAYYHO-MEXHUUECKOU Npo-
epammovl OR 11465474 «Hayunvle ocHo6bl MOOepHU3a-
yuu cucmemvl oopazosanus u naykuy (2021-2023 2.,
Hayuonanvnas axaoemus obpaszosanus um. bl An-
MbIHCAPUHQ).
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This article provides a comprehensive study of Baltic languages - primarily Lithuanian, Latvian, and the now-
extinct Old Prussian - part of the Indo-European language family. Despite their geographical proximity and com-
mon ancestry, these languages are not mutually intelligible. They retain many archaic features, making them val-
uable for reconstructing the Proto-Indo-European language. A shared vocabulary, including cognates, exists be-
tween these languages, which, however, doesn't mean linguistic homogeneity due to variations in pronunciation,
spelling, and grammar. The influence of Proto-Indo-European is highlighted through examples of inflection, a
pitch accent system, and the dual number usage. The article also discusses the extensive grammatical and syntac-
tical similarities among these languages, such as the rich inflectional system and a complex case system.
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Introduction to Baltic languages: The Baltic lan-
guages, primarily consisting of Lithuanian, Latvian,
and the now-extinct Old Prussian, form a distinct group
within the larger Indo-European family of languages.
They occupy a unique place in the field of linguistics,
given their considerable antiquity and rich linguistic
heritage [1].

Geographically, these languages originated in the
Baltic region of Northern Europe, specifically modern-
day Lithuania, Latvia, and the Kaliningrad Oblast of
Russia, where OId Prussian was once spoken [2]. De-
spite close geographical proximity, the Baltic lan-
guages, especially Lithuanian and Latvian, are not mu-
tually intelligible, though they share a common ances-
try and have notable lexical similarities [3].

As of the current estimates, Lithuanian is spoken
by approximately 3 million people, mainly in Lithuania
and among Lithuanian emigrant communities world-
wide. Latvian, on the other hand, has about 1.75 million
speakers, predominantly in Latvia [4]. Old Prussian,
unfortunately, has no native speakers and is considered
an extinct language [5].

In the context of the Indo-European language fam-
ily, the Baltic languages represent one of the most con-
servative branches, retaining many archaic features that
have been lost in other Indo-European languages. This
characteristic makes them a valuable resource for lin-
guistic studies focusing on the reconstruction of Proto-
Indo-European language [6].

Shared Vocabulary and Common Roots

Despite their unique characteristics and diver-
gence over time resulting in non-mutual intelligibility,
the Baltic languages—Lithuanian, Latvian, and Old
Prussian—exhibit a noteworthy convergence in their
lexicon. A substantial amount of common vocabulary
is shared between them, which is a significant indicator
of their shared Proto-Baltic roots, implying a more uni-
fied linguistic continuum in the past [1].

The notion of a 'lexical match," a term used in lin-
guistic studies, refers to instances where words in dif-
ferent languages, despite their current non-identical
forms, retain the same meanings and bear enough pho-
netic similarity to suggest a shared origin [2]. Within

the realm of the Baltic languages, a plethora of such
lexical matches exists, shedding light on the inter-
twined connections and shared heritage of these lan-
guages. A concrete example of this is the word for ‘wa-
ter.' In Lithuanian, it is 'vanduo,' in Latvian, 'udens," and
in Old Prussian, 'wagis.' While the forms have diverged
over time, their Indo-European root "*wody" is discern-
able [3].

Examining these cognates with a more analytical
lens aids linguists in inferring their likely Proto-Baltic
roots. Such exploration maps out the historical linguis-
tic changes that these words have weathered over time,
from their Proto-Indo-European origins to their mod-
ern-day forms. Furthermore, the study of these cog-
nates can unearth intriguing insights into the cultures,
traditions, and histories of the societies that have spo-
ken these languages. For instance, the shared word for
‘wolf,' - 'vilkas' in Lithuanian, 'vilks' in Latvian, and
'wilks' in Old Prussian - indicates a shared cultural sig-
nificance of this animal in the Proto-Baltic society [4].

However, it is imperative not to fall into the mis-
conception that shared vocabulary equates to linguistic
homogeneity. The manner in which words are pro-
nounced, spelled, and grammatically deployed varies
considerably across languages, impacting the compre-
hension and usage of these words. Consider the word
for 'bird' across the three languages: 'paukstis' in Lithu-
anian, 'putns' in Latvian, and 'puclis’ in Old Prussian.
Despite a common Indo-European root, the pronuncia-
tion, spelling, and even the evolution of the word's form
have diverged substantially [5].

This linguistic diversity necessitates a careful, nu-
anced approach when examining the shared vocabulary
of the Baltic languages. Unraveling the rich tapestry of
Baltic languages involves not only identifying the lexi-
cal matches but also acknowledging the linguistic vari-
ations that make each language unique [6].

Influence of Proto-Indo-European Language

The Proto-Indo-European language (PIE)—the
hypothetical prehistoric ancestor of all Indo-European
languages—has left its mark on a wide array of linguis-
tic families, including the Baltic languages, represented
here by Lithuanian, Latvian, and Old Prussian [7].
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Historically, Proto-Indo-European has been con-
sidered the primary source of these languages' funda-
mental structure, providing an underlying framework
for their grammatical and lexical systems [6]. This in-
fluence is particularly salient in the Baltic languages,
which are widely considered some of the most con-
servative Indo-European languages, preserving fea-
tures long since lost in other branches [8].

Inflection, for instance, is a common feature in the
Baltic languages inherited from Proto-Indo-European.
This grammatical process, which involves modifying a
word's form to express various grammatical categories,
is a striking indicator of the influence of Proto-Indo-
European. The words for ‘'wolf' in Lithuanian, Latvian,
and Old Prussian, 'vilkas', 'vilks', and 'wilks', respec-
tively, each change form to indicate case, number, and
gender—reflecting the inflective complexity of their
Proto-Indo-European roots [9].

Furthermore, Baltic languages, especially Lithua-
nian, have maintained the pitch accent system thought
to exist in Proto-Indo-European, a feature absent in
most modern Indo-European languages. This pitch ac-
cent system is a type of tonal system where the pitch or
tone used when pronouncing a word can affect its
meaning. A striking example is the Lithuanian word
'karas', meaning 'war', and 'karas', meaning 'penalty’,
where the accent's placement changes the word's mean-
ing [10].

The preservation of the dual number in Old Prus-
sian, another linguistic feature believed to originate
from Proto-Indo-European, is another testament to the
influence of PIE. The dual number, used to denote ex-
actly two of something, has mostly disappeared in other
Indo-European languages but can still be observed in
Old Prussian in words like 'dukti’ (two daughters) and
‘anktai' (two eyes) [11].

The influence of Proto-Indo-European on the Bal-
tic languages underscores their historical, cultural, and
linguistic significance. These languages are treasure
troves for linguists seeking to understand the evolution
of language from its earliest roots. Therefore, continued
research in this field can yield further insights into the
early Indo-European societies that birthed these fasci-
nating languages [12].

Grammatical and Syntactical Parallels in Bal-
tic Languages

Lithuanian, Latvian, and Old Prussian—collec-
tively referred to as the Baltic languages—are tightly
bound by shared linguistic threads. From their common
genesis in the Proto-Baltic language, itself a descendant
of the ancient Proto-Indo-European, these languages
exhibit remarkable correspondences in their grammati-
cal and syntactical structures [9].

One of the most prominent linguistic hallmarks of
the Baltic languages is their rich inflectional system, in-
herited from their Proto-Indo-European roots. This sys-
tem allows them to express grammatical relationships
between words through alterations in word form, rather
than relying heavily on word order or prepositions as in
English [6].

In terms of nominal morphology, all three Baltic
languages utilize a complex case system. Lithuanian

boasts seven cases (nominative, genitive, dative, accu-
sative, instrumental, locative, and vocative), while Lat-
vian maintains six, having lost the vocative case over
time. Although extinct, Old Prussian is known to have
shared a similar system [13].

Let's examine the Lithuanian noun ‘namas'
(house), which changes form based on its case. In the
genitive, it becomes 'namo’, in the dative, 'namui’, in the
accusative, 'namg’, in the instrumental, 'namu’, in the
locative, 'name’, and in the vocative, 'name'. The corre-
sponding Latvian noun 'nams' also undergoes similar
changes: 'nama’ (genitive), 'namam’' (dative), 'namu’
(accusative), 'namu' (instrumental), 'nama' (locative).
For Old Prussian, the noun 'namo' would follow a sim-
ilar case modification: 'namen' (genitive), 'namai' (da-
tive), 'namon' (accusative), 'namen' (instrumental),
'namen’ (locative) [10].

In the realm of verbal morphology, Baltic lan-
guages demonstrate an intricate system of verb conju-
gation, which reflects tense, mood, voice, aspect, and
person. Lithuanian, Latvian, and Old Prussian all ex-
hibit this level of complexity that has faded in many
other Indo-European languages [14].

Consider the Lithuanian verb ‘eiti’ (to go). Its con-
jugation changes based on tense and mood: ‘ei’ (go!) in
the imperative, 'eina’ (is going) in the present tense, 'éjo’
(went) in the past tense, and 'eis' (will go) in the future
tense. The Latvian counterpart 'iet' follows a similar
pattern: 'ej' (go!), 'iet' (is going), 'gaja' (went), and 'ietis'
(will go). Though less is known about Old Prussian
verb conjugation, it is believed to have followed a com-
parable model [11].

As for word order, due to their inflected nature,
Baltic languages have a degree of flexibility. However,
they usually adhere to a subject-verb-object (SVO)
structure in declarative sentences, similar to English.
For instance, in Lithuanian, "A$ myliu kates" translates
to "I love cats" in English, where "AS$" is the subject,
"myliu" is the verb, and "kates" is the object. The same
sentence in Latvian would be "Es milu kakus," and in
Old Prussian, it would likely have been "As myliu kat-
tuns” [12].

Examining these grammatical structures and syn-
tax across the Baltic languages elucidates the shared
linguistic framework. Studying these patterns can con-
tribute to a broader understanding of the linguistic evo-
lution of the Baltic languages and the cultural and his-
torical influences that shaped them [8].

Shared Vocabulary: Linguistic Reflections of
Common Ancestry and Cultural Experiences

The Baltic linguistic spectrum, consisting of Lith-
uanian, Latvian, and Old Prussian, although unique in
their own right, reveals a significant convergence in
their lexicon. The shared vocabulary not only unveils
their common lineage but also mirrors the societies' cul-
tural narratives, historical experiences, and societal
structures, thereby serving as a rich, linguistic testimo-
nial of their shared past [1,8].

A remarkable attribute of this shared vocabulary,
intimately intertwined with their geographical setting
and lifestyle, is the extensive terminology related to the
natural environment. The Baltic region, adorned with
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abundant seas, lush forests, and fertile lands, has wit-
nessed its people forge a deep connection with nature,
reflected in their languages [9].

One could note the consistency in words related to
nature, such as 'tree," expressed as 'medis' in both Lith-
uanian and Latvian, and 'meddin’ in Old Prussian. The
word for 'water' is 'vanduo' in Lithuanian, 'idens' in Lat-
vian, and 'wundan' in Old Prussian. These examples
display the people's relationship with their environ-
ment, but also their shared Indo-European roots [3,5].
Similarly, the term for 'earth— 'zemé' in Lithuanian,
'zeme' in Latvian, and 'semo’ in Old Prussian—reveals
the societies' agrarian leanings and their intimate bond
with the soil [9].

Moving beyond the environmental lexicon, words
reflective of familial ties and societal structures expose
the social dynamics and familial orientations of ancient
Baltic societies. The term for 'mother,’ for instance,
demonstrates this consistency— 'motina’ in Lithuanian,
'mate' in Latvian, and 'moti' in Old Prussian. The word
‘brother' also exhibits similarity— ‘brolis' in Lithua-
nian, 'bralis' in Latvian, and 'brati' in Old Prussian
[9,14].

Interestingly, the Baltic languages demonstrate a
significant degree of consistency in the so-called 'Swa-
desh' words, a term coined after the linguist Morris
Swadesh. These words comprise basic vocabulary en-
compassing body parts, basic actions, natural phenom-
ena, and rudimentary adjectives, typically resistant to
linguistic change. For example, the word for 'eye' in
Lithuanian is ‘akis', aligning closely with 'acs' in Lat-
vian and ‘ackis' in Old Prussian. Another example is
‘ugnis’, representing ‘fire" in Lithuanian and Old Prus-
sian, taking a slightly variant form 'uguns' in Latvian
[4,13].

Furthermore, even abstract notions such as love
and death find common linguistic roots in these lan-
guages. The word for 'love' is 'meilé' in Lithuanian,
'milestiba' in Latvian, and 'meylis' in Old Prussian. In a
similar vein, 'death’ translates to 'mirtis' in Lithuanian,
'nave' in Latvian, and 'nauti' in Old Prussian [5,12].

By delving into these linguistic commonalities, it
becomes evident that the Baltic languages are more
than mere instruments of communication. They encap-
sulate cultural narratives, forming a linguistic tapestry
woven with shared historical threads. Continued schol-
arship in this field stands to uncover more facets of the
cultural, societal, and historical contexts that have
guided the evolution of these languages over time [6,7].

Phonological Similarities: Echoes of a Common
Tongue

Phonology, the study of the systematic organiza-
tion of sounds in languages, offers another lens through
which we can view the interconnectedness of the Baltic
languages. Lithuanian, Latvian, and OId Prussian all
display phonological characteristics that can be traced
back to their Proto-Baltic and ultimately Proto-Indo-
European roots [9].

Vowel and Consonant Systems: The Baltic lan-
guages have a complex vowel system with long and
short vowels and distinctive diphthongs. For instance,
Lithuanian and Latvian both have six short vowels and
a number of long vowels and diphthongs. While the

phonetic values may vary, the symmetry of the system
remains [6].

In Lithuanian, '¢ia' means 'here' and 'Sia' means
'this way'. These words, though similar, are differenti-
ated by their initial consonant sounds. In Latvian, the
corresponding words are 'Sis' for 'this' and '¢ia' for 'here',
again reflecting a phonetic symmetry [13].

The Baltic languages also share several consonant
features. Lithuanian, Latvian, and Old Prussian all em-
ploy a rich set of consonants, including stops, frica-
tives, affricates, nasals, laterals, and approximants. For
instance, the word for 'good' in Lithuanian is 'geras’, in
Latvian it's 'labs’, and in Old Prussian it's ‘geras’ [14].

Pitch Accent: Another intriguing phonological as-
pect shared by the Baltic languages is the pitch accent,
a feature associated with changes in the tone of a sylla-
ble rather than its stress. Lithuanian and Latvian both
have a pitch accent system. For example, in Lithuanian,
'karas' can mean 'war' when the accent is on the first
syllable or 'frost’ when the accent is on the second syl-
lable. Similarly, in Latvian, 'kazas' can mean 'wedding'
when the accent is on the first syllable, but it means
‘goats’ when the accent is on the second syllable [15].

Though less is known about the phonology of Old
Prussian, it is generally accepted that the pitch accent
played a role in its linguistic system as well [11].

Studying the phonological attributes of the Baltic
languages underscores their linguistic kinship and of-
fers valuable insights into the development and evolu-
tion of these languages. Each shared feature and sys-
tematic similarity we uncover brings us a step closer to
piecing together the complex puzzle of their shared lin-
guistic past [8].

Conclusion: Unraveling the Interconnected-
ness of the Baltic Linguistic Heritage

The exploration of Lithuanian, Latvian, and Old
Prussian languages allows us to delve deeper into their
shared linguistic heritage, illuminating the intricate in-
terplay of their shared vocabulary, syntax, grammar,
and phonology. These shared features, etched indelibly
into the fabric of the Baltic languages, reflect their
deep-rooted Proto-Baltic heritage and the mutual envi-
ronmental, cultural, and societal influences they have
undergone over millennia.

However, the journey through these languages is
not merely a tale of shared characteristics. Each lan-
guage, while deeply connected to its Baltic siblings, has
traced its own unique path of development and adapta-
tion. These unique trajectories have led to distinct var-
iations and features that have come to define each lan-
guage's identity.

The pitch accent system, prevalent in both Lithua-
nian and Latvian, serves as a striking example. Alt-
hough both languages have preserved this distinctive
system, they have implemented it in unique ways. In
Lithuanian, for instance, the word 'karas' can mean ei-
ther 'war' or 'frost', depending on the placement of the
accent on the first or the second syllable, respectively.
Similarly, in Latvian, 'kazas' can signify either 'wed-
ding' or 'goats' based on the syllable accentuated [6].

Similarly, the Lithuanian language has maintained
amore conservative grammatical structure compared to
Latvian. For example, Lithuanian preserves the noun
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declension system with seven cases: nominative, geni-
tive, dative, accusative, instrumental, locative, and voc-
ative. On the other hand, modern Latvian has somewhat
simplified its system, primarily using five cases: nomi-
native, genitive, dative, accusative, and locative [15].

Old Prussian, despite being extinct, remains an in-
valuable source of insight into the ancient Baltic lin-
guistic landscape. The Old Prussian text "Elbing Vo-
cabulary,"” for instance, includes words such as ‘asins'
for 'blood' and 'gals' for 'voice," resembling closely to
Latvian 'asins' and 'balss," and Lithuanian 'kraujas' and
‘balsas' [11].

Through this intricate interweaving of commonal-
ities and differences, a rich and vibrant tapestry of Bal-
tic linguistics emerges, reflecting both a shared past and
a saga of individual evolution. Each thread of common-
ality narrates a chapter of shared history and ancestry,
while each strand of divergence adds a unique flavor,
revealing individual paths of evolution and adaptation.

The exploration of Baltic languages thus presents
a continually evolving narrative, offering valuable in-
sights not only into the linguistic past of the Baltic re-
gion but also into the broader canvas of Indo-European
linguistics. As we persist in untangling the complexities
and marvels of these languages, we continue to enrich
our understanding of the cultural, societal, and histori-
cal context that fostered their development, holding the
promise of further fascinating discoveries [8].
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The idioms are an indispensable part of the English language, thus becoming an essential moment whilst
teaching-learning the English language. But, the process of teaching and learning English idioms has always been
a challenging one and requires a lot of experience and creativity, since they are not always easy to understand,
remember and use. This study aims to investigate the perspective of English teachers on idioms in language teach-
ing and learning. It assumes that the major points that make idioms such an obstacle to English learners are: a) the
complex structure of idioms; and b) the idiom comprehension. During this very study we used the meta-synthesis
method to find some common results and to identify overall trends whereas teaching-learning English idioms. So,
we’ve come to the conclusion that a systematic review of the grounds beyond the difficulties in teaching-learning

the English idioms could be of a great aid.
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1. Introduction

Every language retains idioms with the specialized
features in linguistic forms. The idiom is functional and
is one of the manifold figurative speeches in linguistics.
It is commonly being used by the people of a particular
region or country for informal and formal, spoken and
written purposes. Idioms are not only a part of lan-
guage, but also they are the part of universal communi-
cation. We use idioms for theoretical purposes, and if
we categorize idioms, they can be used in different
ways for different purposes.

The English language is very rich in idiomatic ex-
pressions. They are everywhere! In order to preserve
humorousness and originality of the English language
idioms should be learned and used in English. So, we
can say, that it’s a duty of a teacher to acquire idioms
and to become able to teach them in spite of the diffi-
culties that are encountered during this process. Alt-
hough idioms and most figurative expressions are used
extensively by native speakers in all form of discourse,
they seem to be often a neglected topic in schools. Eng-
lish teachers sometimes try to simplify the English lan-
guage to their students and most of the focus is directed
to grammar rules as they find idioms hard to compre-
hend or dispose. That’s why, this lack of understanding
of idiomatic expressions then can lead to communica-
tion failure. In consequence, we consider that the prob-
lem of identifying the difficulties in teaching-learning
English idioms is a very important and interesting one.

This article gives a broad perspective on difficul-
ties in teaching and learning English idioms. The pur-
pose of this didactical research is to identify the diffi-
culties in teaching-learning English idioms, thereby to
make this process less troublesome and challenging.
Overall, this work analyzes, interprets and draws the
difficulties that appear in the process of teaching-learn-
ing English idioms. Moreover, this paper looks at and
explains the reasons behind the difficulties of English
idioms that learners encounter in listening, reading, and
speaking.

After a systemic review of different studies and a
meta-synthesis of a lot of works about English idioms,
we can definitely mention that idioms play an important

role in English language studying due to their fre-
quency and, which is more, that English idioms are dif-
ficult to understand, remember and use because of their
complex nature. Noodle on that thought for a while, and
you’ll understand why it’s hard for our students to make
heads or tails out of any idiom [4].

2. Materials and Methods

During the study there were consulted a great
number of books, dictionaries, and articles on this
topic. In this very study the systemic review of multiple
theories of idioms was tried. By combining different
studies and ideas of idiom structure and meaning, we
have aimed to come up with some new useful results in
order to identify the difficulties while teaching-learning
the English idioms. In fact, after all particular attention
was paid to the meta-synthesis method of research, that
is the basic tool of the work. Thereby, after a long qual-
itative study, we have managed to combine all our find-
ings and then, to make known the data of multiple stud-
ies to summarize common results and to point out over-
all trends.

3. Results

3.1 Defining the Term of Idiom

Many linguists claim that it is practically impossi-
ble to produce a general definition of idiom that would
cover all its features and attributes. The word “Idiom”
is of Greek origin and means “standing apart on its
own”. An idiom, then, is a construction which stands
apart from the rest of the language on account of this
irregularity and examination would show that they are
almost all of a popular rather than a literary character,
belonging to the spoken rather than the written lan-
guage. Idioms are considered figures of speech, which
are defined as “a group of words in a fixed order, that
have a particular meaning that is different from the
meanings of each word on its own.” [4]. In the Long-
man ldioms Dictionary (1998) the idioms are defined
as “a sequence of words which has a different meaning
as a group from the meaning it would have if you un-
derstand each word separately” [13]. The Dictionary of
English Colloquial Idioms writes that “idioms are
phrases which allow no elements to be replaced by a
synonym” [25].


https://doi.org/10.5281/zenodo.8070584

44

Znanstvena misel journal Ne79/2023

Consequently, idioms must not be broken up into
their elements, as they are referred to as a fixed expres-
sion [5]. Brenner believes that native English speakers
simply use idioms without being aware what consti-
tutes them. He notices that in dictionaries certain con-
fusion and disagreement can be found about the defini-
tion of idioms. However, the most usual definition is
“two or more words together that, as a unit, have a spe-
cial meaning, that is different from the literal meaning
of the words separately.” These units sometimes are not
only distinct in meaning from what the words would
mean individually, but they are also considered more
effective or thrilling in a certain context [2].

Idioms are an important and indispensable part of
everyday language. They are considered a fascinating
phenomenon in language and the interest in them has
long tradition [3]. Levorato claims that the reason why
they are so amazing is that they engage imagination,
can transform abstract meaning into concrete ones and
enrich the meaning of simple concepts. Idiomatic ex-
pressions are not a restricted part of the language, but
they do exist in every area of human communication
[14]. Johnson-Laird in 1993 describes idioms as mys-
terious as “the poetry of daily discourse”. They are uni-
versal, and this fact emphasizes even more their im-
portance in language. Spontaneous speech becomes
difficult without the use of idiomatic language [14,
p.102].

The center in idioms studies has varied from form
and frozenness to metaphoricity and the degree of liter-
alness, i.e. from idiom structure to idiom meaning [17].
Different approaches and the variety of features of idi-
oms have added to their complexity. According to Cac-
ciari and Tabossi the difficulties in characterizing idi-
oms is one of the reasons why idioms have reached
fairly little attention even through their relevance is un-
disputable. Idioms are irrational and frustrating attrib-
ute of discourse since their meaning do not depend on
the meanings of their parts and the syntactic relations
of those parts [14].

3.2 Difficulties in Teaching-Learning English
Idioms

The process of teaching and learning idioms has
always been a challenging one. A teacher should have
a well-founded knowledge of the language and its cul-
tural aspects to search for the best meaning and decide
when certain idioms would or would not be appropri-
ate. So, a teacher usually develops different strategies
and solutions regarding the teaching of idioms. In the
literature of specialty there are described some features
which can be responsible for the difficulties in idioms’
teaching-learning.

Idioms are surely among the most difficult things
for a person to acquire in the process of learning a new
language, because people usually grow up using idi-
oms. The English language itself possesses a huge va-
riety of idioms, which infuse the language with taste
and colour. lIdioms are used in both spoken and written
English, as well as, they are present in all spheres of
life. They are better employed by native speakers, and
a lot of linguists consider that idioms are just for one
language, because in some cases, when an idiom is used

into a second language, its meaning may be misused or
may have no sense as it once has in the source language.

Figurative meaning is the key feature of idioms,
which V. V. Vinogradov named “the special chemical
mixture” of the meaning of all components [23, p.123].
Consequently, idioms should be understood metaphor-
ically rather than literally. That’s why there is no sur-
prise that in learning idioms, teachers run into difficul-
ties that seem invincible.

The main problem the teachers face is the lack of
equivalence. It means, that to find idioms in the target
language which possess the same form and meaning as
those in the source language, is almost impossible and
leads to stylistic and semantic errors. The idioms that
are culture bound are especially difficult to use. So, a
teacher should proceed and explore patiently the cul-
ture of the target country in order to demystify and
bring out cultural particularities strongly reflected in
the language system. In short, the main problems that
idioms raise in teaching relate to the following im-
portant fields: the ability to recognize and comprehend
an idiom correctly; and the difficulties of reproducing
the various aspects of meaning that an idiom brings into
the target language. So, studying of idioms involves far
more than the understanding of lexical and grammatical
structures of two languages.

Moreover, problems of teaching-learning English
idioms involve not only linguistic and stylistic features,
but also the cultural and social differences between the
original language and the second language.

Baker also refers to the difficulties in teaching-
learning idioms. She underlines four main difficulties.
The first is lack of an equivalent of an idiom or fixed
expression in the studied language. The second diffi-
culty noticed by Baker when an idiom has a similar
counterpart in the second language, but it is used in dif-
ferent contexts because of its different meaning. The
third type of problem occurs when “an idiom may be
used in the native text in both its literal and idiomatic
senses at the same time. And finally, the fourth diffi-
culty mentioned by Baker is related to the different na-
tive-language and studied-language practice regarding
the use of idioms in written text, certain contexts, or the
frequency of their use [1, pp.10-75].

Davies as well mentioned some of the problems
regarding the translation of idioms and fixed expres-
sions, that are very similar to those noticed by Baker:
recognition; lack of equivalent in second language; a
similar counterpart in the studied language with a dif-
ferent context use; an idiom used in the native text both
in its literal and idiomatic sense at the same time; dif-
ference between the agreement, context, and frequency
of use in the studied language and native language [6].

According to all these challenging factors in rec-
ognizing, comprehension and learning idioms listed
above, we can come to the conclusion that idioms are
definitely a prominent field for teachers. Overall, there
are some general features that make the process of
teaching-learning idioms troublesome. In order to over-
come these difficulties and to choose the right strategy
of teaching, a teacher should know these characteristics
of idioms that make them so challenging and complex.
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So, the difficulties in studying English idioms are
related to the complexity of their definitions and the un-
derstanding of their meaning.

3.2.1 The Complexity of the structure of Idioms

Idioms studies have a long way all over the world.
But, despite the increased number of researches on idi-
oms, scholars have not been able to agree on definition
of them. Anyway, what is agreed on is that idioms are
very difficult to characterize and, as Mantyla points out,
it is impossible to define them in an undeniable way
[17, p.36]. Moreover, to make this issue more difficult,
one also has to differentiate idioms from idiomaticity.
Fernando declares that idioms and idiomaticity are not
identical even if they have close relations. She also
claims that all idioms indicate idiomaticity, but not all
words combinations that show idiomaticity are idioms.
Fernando gives examples of word combinations, such
as “catch a bus/a train” and “black/strong coffee”, that
show idiomaticity but they aren’t idioms since they are
quite unrestricted in their variants [8, p.30]. The parts
of idioms cannot be changed or they can be replaced
only within limitations. So, the essential characteristics
of idioms should be explored in order to understand bet-
ter their complex nature.

Mantyla is of the opinion that the character, range
of literalness and figurativeness as well as the relation-
ship between them appears to be the key point with id-
ioms, because it is difficult to define the relationship of
idioms with other metaphorical and multi-word expres-
sions. However, he thinks that there are also other fea-
tures of idioms that have been pointed out, such as their
structure, for instance. The definition of the idiom de-
pends on the feature that is emphasized. Some features
of idioms are more valuable than others, but there must
be involved many characteristics in order to call an ex-
pression an idiom [17, pp. 26-28].

By Fernando, there are three features that identify
the idioms: structure, institutionalization and semantic
opacity. Structure means that idioms consist of more
than one word, so they are multiword expressions. In-
stitutionalization denotes that idioms are conventional-
ized expressions as they are “created” word combina-
tions. Semantic opacity refers to their non-literal fea-
tures, namely the meanings of idioms are not the sum
of their literal parts. Yet, Fernando admits that these
three characteristics occur very habitually in many
types of multi-word expressions, which means that
such expressions as proverbs, collocations and similes
can also be classified as idioms. Consequently, there
have to be also some other features that differentiate id-
ioms from other similar expressions [8, pp. 3-6].

Fernando’s definition of idioms is quite broad:
“conventionalized multi-word expressions often, but
not always, non-literal.” According to her the basis of
idiomaticity is the habitual circumstances of specific
words which conducts to the formation of different
kinds of idioms and collocations. She differentiates be-
tween idioms and idiomaticity as well as idioms and
collocations. Not all the word combinations that indi-
cate idiomaticity are idioms, as well as, idioms and col-
locations are related, but still, different lexical types.
Idioms require a specific order and lexical form. So

Fernando indicates three sub-classes of idioms: pure id-
ioms, semi-idioms and literal idioms [8, p.38].

Afterwards, Mantyla refers to five features while
characterizing idioms, which are: metaphoricity/figur-
ativeness, analyzability/non-compositionality, fixed
form, level of formality and multi-word expressions.
Metaphoricity is the most common one and it is re-
garded as the essential feature of idioms. Analysability
indicates that an idiom is dead, i.e. their meanings are
arbitrary and not figurative. Steadiness of form, on the
other hand, means that idioms do not tolerate any
change in their structure, that they are frozen. The level
of formality denotes that idioms belong to informal,
spoken language. And finally, idioms imply more than
one word, so, they are surely multi-word expressions
[17].

However, later on, Mantyla disputes these views
on the basis of other idiom studies and each feature is
critically reviewed. So, all in all, he remarks that in-
stead of the significance or degree of any single char-
acteristic, idioms should comprise the combination of
these features. None of the characteristics specified
above may be used individually to identify an expres-
sion as an idiom [17].

During times, idioms have been explored from
many different approaches, that have affected the defi-
nition of this term. Mantyla, consequently, introduces
five different approaches that refer to idioms [17]:

1. The structure of an idiom and its variations.

2. The processing and storing of idioms.

3. The metaphoricity of idioms.

4. Teaching, learning and understanding idioms.

5. Idioms within idiomatic language, and the
functions of idioms.

Uriel Weinreich in his study “Problems in the
Analysis of Idioms” mentions two problems one should
face while identifying idiomaticity:

- The first problem is to distinguish idioms from
non-idiomatic expressions.

- The second one is to find out idioms that can
be broken up into non-idiomatic components.

He writes that the semantic structure of idioms is
“an extreme example of contextual semantic speciali-
zation, defined by a cluster of characteristics that also
occur separately”. Later on, he refers to the definition
of idioms, that are phraseological units which have at
least two polysemous constituents, and in which there
is a reciprocal contextual selection of sub-senses. He
concentrates too much on form instead of meaning [24,
pp. 40-43].

Fraser studied the meaning of idioms within the
structure of the sentence, and how idioms can undergo
particular syntactic transformation. He defines an id-
iom as “a constituent or series of constituents for which
the semantic interpretation is not a compositional func-
tion of the formatives of which it is composed” [10]. He
comes to the conclusion that idioms have the same deep
structure analysis as their literal counterparts.

Makkai distinguishes between two types of idioms
— lexemic and sememic. He declares that an idiom is
made up of more than one free form and gives two fea-
tures: lexemic idiom is defined as “each component can
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occur in other environments as a realization of a mono-
lexonic lexeme” and sememic idiom as “the aggregate
literal meaning as derived from the respective constitu-
ent lexemes works additionally as a realization of a
sememic network which is unpredictable”. He shows
lexemic idioms with the example of “White House” and
“blackbird” and sememic idioms with “chew the fat”.
He also differentiates some types of idioms such as for
example lexical clusters (red herring) or tournures (fly
off the handle). His taxonomy of idioms is very effec-
tive and elaborated [16, pp. 101-120].

If to refer to some modern approaches to the com-
plex problem of defining the idioms, F. R. Palmer is
one of the foremost semanticists in the world, who has
dealt with idioms in his book” Semantics”. He sees id-
ioms as a collocation of a special kind and defines it as
“a sequence of words whose meaning cannot be pre-
dicted from the meanings of the words themselves” [20,
p.80]. He considers idiom semantically a single unit,
but which do not function that way. Grammatically, on
the other hand, idioms are not single units, mainly be-
cause they can’t have a past tense as well as they can’t
sometimes form a passive voice (e.g. to kick the bucket
— the bucket was kicked). In addition, there is a lot of
other grammatical restrictions, that vary from idiom to
idiom. Palmer calls these kind of idioms, frozen. Next,
he refers to partial idioms, that are combinations of
words where “one of the words has its usual meaning,
the other one has a meaning that is peculiar to the par-
ticular sequence” [20, p.81]. For example, “red hair”
that refers to hair, although the hair isn’t strictly red in
colour; or “white wine”, when the wine is in fact yellow
by colour [20].

F. R. Palmer is also concerned with the phrasal
verbs, that are the most commonly used idioms in Eng-
lish. He says that they are combinations “whose mean-
ing cannot be predicted from the individual verb and
adverb, and in many cases there is a single verb with
the same or a very close meaning” [20, p.80-82]. Not
all phrasal combinations have idiomatic status, many of
them have a literal meaning, too. A very significant
note in his work is about the translation of idioms. He
says that a direct translation of idioms into other lan-
guages is in most cases not possible, and that for a suc-
cessful translation, a translator has to find an equivalent
of the idiom in the second language or rephrase the sec-
tion involving idiom in different words [20].

Later on, C. Fernando and R. H. Flavell, in their
book “On Idiom: Critical Views and Perspectives”, de-
velop a complex, modern and innovative definitions of
idioms, which is considered a turning point in phrase-
ology. Their definition includes important extra-phra-
seological factors such as pragmatics and variability of
fixedness. They consider that idioms cannot be de-
scribed by one generally applicable feature, but rather
“by multiple criteria, each criterion representing a sin-
gle property” [7, p.49]. So, they describe idioms in
terms of five features each idiomatic construction
should have: its meaning isn’t a sum of its constituents,
it is institutionalized, it is transformationally deficient
in one way or another, it forms part of a set of expres-
sion in given language and it is a unit that has a homon-
ymous literal counterpart or individual components that

are literal, yet the expression as a whole would not be
interpreted literally [7].

L. Lipka describes idioms as “formally complex
lexemes that cannot be broken down into morphemes”,
he adds that “if the semantic changes are so extreme
that the meaning of the whole lexeme can no longer be
derived from its parts, we speak of an idiom™ [15, p.95].
Lipka claims that idioms are not “a simple, homoge-
nous category” and that “syntagmas of various kind are
more or less affected by idiomaticity in the process of
lexicalization” [15, p.96]. Consequently, idioms have a
form of a single compounds (call girl, holiday), collo-
cations (black market, red herring) or complex expres-
sions (kick the bucket, blow a raspberry).

In 2009, in his book “Semantics”, J. I. Saeed dis-
tinguishes the idioms and the collocations. Collocations
are “a restricting influence, the tendency for words to
occur together repeatedly, ....(they) can undergo a fos-
silization process until they become fixed expressions”
[21, p.60], for example, “powerful car”, “strong argu-
ments”. Idioms, on the other hand, undergo a similar
process of fossilization, and are “expressions where in-
dividual words have ceased to have independent mean-
ing” [21, p.60], for example, “kith and span” or “spith
and span”. He totally ignores expressions that are con-
sidered idioms by other linguists, for example “kick the
bucket”. He also gives a different definition of idioms
and states that individual words in idiom do not have
their own meaning. That is a point of view that other
scholars would clearly not support [21].

Therefore, according to the approaches to idio-
maticity discussed above, we can definitely claim that
the problem of idioms is a very difficult and complex
one.

3.2.2 On Idiom Comprehension

Besides complex structure, the comprehension of
idioms is another difficult moment in the process of
teaching-learning English idioms.

Gibbs points in his study that idiom comprehen-
sion is a complicated matter [11, pp. 465-466, 470]. By
his opinion, the literal meaning of idioms is not as-
sessed at the same time as their idiomatic meaning, but
the last is understood more or less directly. He consid-
ers that this is very important since many idioms don’t
have precise literal meaning. Gibbs also claims that id-
ioms have different and more exact meanings than their
literal counterparts [11, p. 494]. For instance, the literal
paraphrase “to get very angry” is not as colourful and
complex in meaning as its idiomatic expression “to
blow your stack” [11, p. 504].

Idioms are not arbitrary, dead metaphors, but they
“have complex figurative interpretations” [11, p. 485].
People are not aware of the origins of idioms and, there-
fore, it is considered that they are understood similarly
as words [11, p. 58]. He admits that the use of idioms
is a matter of convention. People usually learn their
meanings without knowing where they originate from.
However, Gibbs mentions, that it doesn’t mean that id-
ioms with highly conventionalized meanings are meta-
phorically dead [11, p. 60].

Later on, Cacciari and Tabossi suggested another
hypothesis for idioms understanding. They consider
that idioms don’t exist distinct in mental lexicon and



Znanstvena misel journal Ne79/2023

47

their meanings are tied to certain strings of words, and
the meanings are recognized after the sufficient input
of the string is provided. Additionally, they claim that
words in the lexicon are only in one form and they are
not evaluated as literal or idiomatic [3, p. 678].

Comprehension of idioms that have literal and id-
iomatic meaning depends on when the idiomatic con-
struction is accessible. Thus, idioms are strings of
words and the idiomatic form is activated despite the
key position.

In 1993 Flores d’Arcais declared that unfamiliar
idioms require additional processing whilst highly fa-
miliar ones are understood easily. He also argues that
even familiar idiomatic phrases are processed through
a full syntactic analysis like any other linguistic struc-
ture [9, p. 97].

The way idioms are processed is not the only thing
that affects their comprehension. There are some more
factors that influence the interpretation process, such as
familiarity and transparency of idioms, as well as the
context.

Moon in his studies came up to the conclusion that
figurative meanings of familiar idioms are processed
more quickly than the familiar literal meanings [18, p.
139]. Thus, idioms that are unfamiliar and have low rat-
ings in literalness are problematic in interpretation.

Nippold and Rudzinski also studied idiom com-
prehension and they noticed that familiarity and trans-
parency had a significant effect on understanding.
High-familiar idioms were usually less problematic to
explain or understand than low-familiar idioms [19, p.
731-736]. Later on, Nippold and Taylor proved that fa-
miliarity and transparency of idioms are important fac-
tors in idioms understanding and explanation [19, p.
430]. So, they affect the process of comprehension of
idioms, consequently, transparency and familiarity are
key factors in acquisition and usage of idioms [19].

In addition to these, the context also plays a con-
siderable role in idiom comprehension. According to
Levorato studies, the linguistic context in which an id-
iom is fixed has an important role in the acquisition of
the ability to understand idioms, since it offers the
needed semantic background [14, p. 108]. She also in-
vestigated the role of familiarity in comparison with the
role of context and concluded that familiarity increases
the effect of context. Within literal contexts unfamiliar
idioms are comprehended literally less often than fa-
miliar idioms. Thus, familiarity does have an effect
with context, since it’s easier to understand familiar id-
ioms when they can associate the figurative meaning to
some occasion they have already met [14, p. 113-115].
She also claims that comprehension is not an “all-or-
none” process [14, p.106]. It relies on different factors
such as the requirements of the task, previous
knowledge and the ability to analyze language, and, as
a result, it takes place in several different depths and
levels. Figurative competence is the result of linguistic
development and only very competent speakers have
acquired this skill [14, p.104].

4. Discussion

So, the learning and teaching idioms are both dif-
ficult and complex, especially for second language
learners. Irujo has noticed some reasons why idioms are

so difficult for second language learners [ 12, pp. 236-
238]. Firstly, the non-literalness of idioms is confusing
as most of idioms have literal counterparts. It is difficult
for second language learners to discover which mean-
ing is meant, the literal or idiomatic, especially when
the idiom is not familiar to the learner. Comparatively,
native speakers usually understand immediately which
meaning is intended. Next, the problem is the lack of
exposure to idioms. Irujo points out that idioms are
commonly used in television or books, it means learn-
ers get in touch with them in non-interactive situations
and consequently, they don’t have the possibility to ask
what these expressions mean or get any feedback on
their own usage [12, p.237]. This brings us to the next
problem: the correct use of idioms in appropriate situa-
tions in correct forms. Many idioms have grammatical
constrains and can be used only in certain forms and
they don’t tolerate much variation. Furthermore, learn-
ers often try to connect to their native language while
using idioms, which often leads to incorrect and comi-
cal expressions. Finally, Irujo names the lack of suffi-
cient teaching materials as a significant difficulty in the
process of idioms acquisition [12, p.237].

Later on, Sornig refers to the fact that even native
speakers are unconfident when using the idioms and
make mistakes. Idioms are so unique that there cannot
be given any clear rules regarding their acquisition. Ac-
cording to Soring, the studying of idioms should begin
from the point of view of native speakers and how they
learn to understand them. Idioms are usually remem-
bered because they are impressive in a situational way
and communicatively effective. Sornig claims that
learning a language means that one learns to deal with
communicative situations, so learning idioms should be
approached by categorizing them according to their
communicative functions [22, p.286]. After all, the rea-
son for the use of idioms is, surely, to bring colour and
expressiveness to communicative interaction. So, it is
clear, that whilst studying a foreign language, idioms
should be acquired. But the only question is which ones
Irujo noticed that often used, short and simple, and
quite transparent idioms are the best known idioms. On
the other hand, the least known idioms are less used,
informal and included complex vocabulary [12].

Consequently, there is no point in trying to teach
or learn rare, highly colloquial idioms that have diffi-
cult vocabulary. Furthermore, Irujo proposes that stud-
ying the understanding of idioms should prepare skilled
learners to use the context in guessing the meaning and
to handle figurative language generally. Later on, Irujo
names more clearly the factors that should be consid-
ered in acquirement of idioms: frequency of use, trans-
parency, appropriateness, form and vocabulary sim-
plicity and similarity to first-language idioms [12, p.
238]. Irujo points out that the learning of idioms is es-
sential for vocabulary practice of a second language
[12, p.240].

Learners of English language are very interested
in and enchanted of idioms, but they are often afraid of
using them since figurative language is an area of lan-
guage that causes difficulties. Nevertheless, proper
strategies and methods of teaching-learning should be
used in order to introduce idioms to a second language
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learner, so that they can get rid of idiom-phobia and
carry on acquiring idioms outside the classroom. On the
whole, the acquisition of idioms requires complex lin-
guistic and cognitive skills, that means more than
merely passively learning distinctive words or phrases.

5. Conclusions

We all know that, nowadays, the use of English
language has become a constituent part of our lives and
as a result the teaching-learning of English becomes an
essential activity because of the need to deal with peo-
ple who speak differently. Therefore, during this inves-
tigation of the theoretical basis of the process of teach-
ing-learning the English idioms, we have come to the
conclusion that idioms are an incontestable part of Eng-
lish language, which are to be learned and used as they
make a language more colourful and interesting to dis-
cover. For the reason that idioms are a part of metaphor-
ical language, which has a surface as well as a deep
meaning, they are difficult for foreign learners who are
nor familiar with them. Studying idioms, in fact, is a
very interesting process in spite of the difficulties and
obstacles that the teacher is likely to come across dur-
ing it. These problems are generally due to the differ-
ences between the languages involved at different lev-
els. In this respect, many different scholars analyze the
reasons behind the idiom-phobia. We have also tried
here to analyze and then summarize the most common
considerations of the difficulties in teaching-learning
the English idioms. Consequently, we can notice that
the complex structure and the lack of equivalence (or
comprehension) are the main reasons that make idiom
acquisition troublesome. And, we consider that the
awareness of these causes could be of great help in
teaching-learning process of English language. Finally,
we find that further research on overcoming difficulties
in teaching-learning English idioms would be an inter-
esting topic as idioms are the taste and colour of a lan-
guage.
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Abstract

In the article, how lesson planning is understood as a didactic concept, distinguishing its main features, de-
termining dialectical relations with other components of the methodological system, the emergent nature of the
educational system of which it is a component, the links of the industrial revolution to the formation of the educa-
tional space, the paradigm of management, the elements of shared experience (a necessary part) , the attention is
focused on the dependence of the expected results, standards, spatial situation of those who interact in the designed
process (the teacher and the learner), and the capacity load of natural and artificial intelligence. It is said that the
existence of said arguments is related to the fact that the lesson is a form of action. The quality of a lesson, which
is considered as a form of action, is determined by its conformity to standards, norms, the demands of social and

economic development, the interests of the state, society, and the main functioning entity.
In the article, examples are presented in order to create a visual basis for students' assimilation of considera-

tions related to lesson planning.

Keywords: learning process; component; methodological system; content and form; dialectical unity; stages
of the lesson; expected result; standard; management paradigm.

Relevance of the research topic. It is indisputable
that a person engaged in teaching uses natural intelli-
gence (specialist) forms of education in his pedagogical
activity. The shared material becomes a movement by
some methods and creates a specific form, which we do
not object to calling this form of movement "lesson™. It
is a component of the social process - the educational
system, designed for the purpose of management. Since
the process of improvement of the system to which it
belongs is a perennial didactic problem, the problem of
developing its adequate projects is also perennial. The
acquisition of the experience of the student (tomorrow's
teacher) to design management forms of training ap-
proaches subject to continuous changes based on the
logic of rational thinking, it is necessary to master the
theoretical foundations of the mentioned practice. One
of the urgent didactic issues is the mastery of the tech-
nology of developing lesson projects by students based
on the selected training approaches, showing the way
to turn relevant knowledge into skills. Therefore, we
claim the relevance of the research topic.

Interpretation of generalizations on research mate-
rials.As is known, training is one of the main concepts
of pedagogy. Although training is an important charac-
teristic of educational activity, it does not cover all as-
pects of it. Training, in the broadest sense of the word,
involves the acquisition of new knowledge, skills and
habits. However, learning and learning activities are es-
sentially different events. Appropriation is an integral
part not only of the learning process, but of every field
of activity. Teaching activity is a type of activity, a
unique form of social activity of the personality.[3;150]

Prof. According to ANAbasov, training has com-
plex educational-educational-developmental functions.

In training, there are two sides: teaching and learning.
The effectiveness of training depends to a large extent
on the correct interaction of teachers and students in the
teaching process, the level of cognitive activity and in-
dependence of students, and their interest in learning.
Learning depends on the characteristics of the person-
ality, including those that direct it to the future It is an
appropriate process resulting from actions.[1; 210 ]

From the analysis of scientific sources, it is clear
that at the beginning of the 20th century, the concept of
"training" included the two components that make up
this process - the concepts of teaching and learning.
Teaching is understood as the activity of teachers to or-
ganize the learning of lesson material. Learning refers
to the activity of students to master the material. The
managerial activity of the teacher to form the cognitive
activity of the students, the joint activity of the teacher
and the students is also reflected in the concept of train-
ing [12; 132 ]

By summarizing the information we have worked
on based on the data we have collected, we emphasize
that the dialectical relations of the training process, its
components (including the organizational form), the
improvement of the "enabling functions" of each com-
ponent, and the realization of its functions in the edu-
cational space adequately formed to the convocations
of industrial revolutions are important in solving the ac-
tual problems. Taking advantage of the "system-struc-
ture” approach is one of the reliable ways out.

We also know that it is necessary to mention that
the training system means a whole, complete institution
selected according to certain criteria. Training systems
are characterized by the internal integrity and com-
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pleteness of the structures created by the unity of train-
ing, education goals, regularities, organizational princi-
ples, content, forms and methods. [7; 266-268]

The 21st century is the century of globalization.
Therefore, 21st century skills should be taken into ac-
count in the content of education. In addition to
knowledge, the development of abilities and skills such
as complex problem solving, critical thinking, creativ-
ity, leadership, digital literacy, emotional intelligence,
global citizenship, collaboration, discussion, judgment
and decision-making will also be considered key learn-
ing outcomes. [13-14;330-343]

It is known that changes in industry and technol-
ogy have necessitated the restructuring of educational
institutions in every era to meet the needs of society as
well as the workforce required by various sectors. In
line with the industrial revolution, education has also
undergone a process of development from Education
1.0 to Education 4.0. Education 4.0 serves to prepare
individuals who will operate in the global and digital
work environment during the 1V industrial revolution.
Education 4.0 is an educational system that provides
continuous learning from childhood to school, from
there to working life, and allows to take an important
place in the world and make changes. [15;25-30-
16;558-564]

Education 4.0 should serve the formation of the
skills of using new technologies that help the develop-
ment of students in accordance with the changes in so-
ciety, the knowledge and skills that can be used
throughout their life should be formed in the students,
not just reading and writing [16; 558-564]. The system
in question must respond to changes in the social and
economic environment to meet the need for human cap-
ital. Education 4.0 aims to prepare individuals to be cre-
ative and innovative.

In the Education 4.0 approach, going beyond the
constructivist educational systems and Bloom's tech-
nology, it is determined that an educational process
based on the following areas will be implemented:

1) 3R regulating understanding (Recalling, Relat-
ing, Refining);

2) 3l (Inquiring, Interacting, Interpreting-Explain-
ing) that encourages research;

3) Conclusion-based 3P (Participating,
cessing, Presenting).

In the era of the IV industrial revolution, "smart"
educational tools and resources should allow individu-
als to acquire more perfect experience, knowledge and
skills, and reveal their innovative perspectives.[17;92-
97]

It can be argued that the current educational sys-
tem in accordance with modern didactics transforms
various sub-system types and sub-types into itself.
Among themproblem training, algorithmic training,
programmed training, active training, integrative train-
ing, developmental training, cooperative training, in-
clusive training, etc. can be attributed. By the way, let's
note that differences of opinion among educators are
not absent in the comments given about "training

types",

Pro-

training approaches", "subsystems of training".

The concept of "methodical system™ has a special
place among the important concepts in modern didac-
tics. Methodical system is conditioned by the dialectic
between goal, content, means (resource), method, form
of organization and result [2]. The improvement of the
management of the educational process depends to a
great extent on the interpretation of the theoretical and
practical foundations of the system of its organizational
forms, the didactic connections and dependencies of
this system with other educational components.

A unified opinion on the interpretation of the con-
cept of the form of organization of training has not yet
been fully and definitively formed. However, "there is
no one against considering the form of organization of
training as its component. In our opinion, it should be
understood as "the mode of existence of the content of
training (the process of change and development, the
system based on the paradigm of "opportunity-move-
ment-new quality"), its own internal organization and
structure that makes it possible for the content to exist."”
In other words, the concept of "organizational form",
which is among the elements of the methodical system,
can be understood as a form of cognitive movement of
the group (students) included in the training system,
which contains the training material that has become a
cognitive movement as a content. It should be empha-
sized that in such an approach, the teaching method can
be interpreted as a form of movement of the teaching
material.

The effectiveness of managing the learning pro-
cess, which is a complete system, depends on finding
the right balance between its content and form. Train-
ing practice has confirmed that the main organizational
form of training and education work in secondary
schools is the lesson. "The lesson is such an organiza-
tional form of training that ensures the content, princi-
ples and methods of training, is planned and regulated
by the teacher within a certain time frame, and appears
as a set of teacher-student relations" [5; 232].

Psychologists rightly emphasize that the lesson
should be modern not only in terms of its scientific-the-
oretical level, but also in terms of its pedagogical con-
cept - its construction with new dimensions of pedagog-
ical thinking [6;147]

It is undeniable that a group of teachers currently
working in secondary schools have benefited from the
traditional training model for a long time and have
achieved considerable success. Therefore, it is not ac-
ceptable to completely abandon this model. It is good
that the advantages of the so-called traditional training
model are taken into account in modern training ap-
proaches.

Here, we believe that it is necessary to direct stu-
dents' attention to the thematic and lesson planning re-
lated to the mentioned training model. The resulting
studyOur generalizations based on the materials sug-
gest that this presentation has a positive effect on the
general preparation of students.

Sections of the thematic plan according to the
traditional training model.

1. The topic of the lesson (or lessons) is taken from
the program.
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1.1. The purpose of the lessons or the didactic
purpose of the topic(Which comes from the content of
the planned topic. This can be expressed in a general
way in the thematic plan).

1.2. Lesson types (One or more types are indicated
according to the content of the training material and the
purpose of the lessons).

1.3. Methods of training (Only general methods
are shown in the thematic plan).

2. Actualization.

This section of the plan is defined by the work
process itself:

2.1. What pre-learned concepts should be updated;

2.2. What type of independent work should be
performed (independent work that updates previous
knowledge and deepens what has already been
mastered is determined).

3. Formation of new concepts and methods of
action.

This section shows:

3.1. New concepts included in this topic (or
unknown signs of previously included concepts);

3.2. Increase of students' intended knowledge,
skills and habits in the lesson (or several lessons) and
homework;

3.3. The main problem of the lesson (or several
lessons).

4. Implementation.

The content of this section of the thematic plan
shows:

4.1. Independent types of work aimed at
synthesizing newly learned material with material
learned in previous lessons at different levels and
options;

4.2. Necessary interdisciplinary communication
for the formation of the system of knowledge and
worldview.

5. Homework.The task includes:

5.1. Material for repetition from the textbook and
other information sources;

5.2. Types of independent work for preparation for
the next lesson.

Traditional lesson planning.

The contents of the sections of the plan include:

1. The topic of the lesson(usually taken from the
thematic plan without modification).

1.1. The purpose of the lesson(determined on the
basis of the content of the program material);

1.2. Type of lesson(it is as indicated in the
thematic plan, specified by the teacher as a subtype);

1.3. Training methods(specified, learning and
teaching methods are shown);

1.4. Means of training(training methods and tools
are planned according to the types of lessons).

2. The transformation of the goals and tasks set
before the lesson (formulated by the teacher) into the
student's cognitive goal (the object of satisfying
cognitive needs).

2.1. Knowledge and activity methods intended to
be acquired are determined by understanding their
practical and theoretical importance and usefulness for
teaching or other activities;

2.2. Methods and tools that create cognitive
interest in students with fun, surprising and other
aspects are chosen;

2.3. The ways of choosing and applying the means
of putting students in a problem situation and
formulating the purpose of the lesson in the form of a
problem are defined;

3. Actualization.

3.1. Depending on the type and purpose of the
lesson, the complexity of the concept and activity
methods to be actualized, the time spent on
actualization is determined;

3.2. Reference knowledge.The teacher determines
the knowledge (previously learned) that should be
activated in the student's mind with the necessary
connections and relationships;

3.2.1. Plans students' written or oral independent
work (frontal);

3.2.2. Methods of arousing students' interest in the
topic and lesson, forming motives are selected;

3.2.3. During the course of the work, the form of
control is determined, the principles of self-control of
students, their mutual control, ways to perform
independent tasks, to evaluate knowledge, skills and
habits are provided.

4. Formation of new concepts and methods of
action.

4.1. New concepts, skills, habits and methods of
their mastery that are necessary to be learned in the
lesson are selected and shown in the plan;

4.2. The cognitive tasks of the mastery stages are
formulated;

4.3. The teacher formulates the problematic and
informative questions that he will put before the
students, and from among them, the questions that will
be proposed to the students in order to create a
problematic situation are determined,;

4.4. The main and additional problems of the
lesson are indicated, the options for solving them are
formulated (analytical and heuristic solutions).

5. Application.

The skills and habits shown in section 4 are
reinforced in the lesson (independent application of
acquired knowledge is considered the main way).

5.1. The teacher shows specific skills and habits
for development;

5.2. The plan shows the types of independent work
as well as the type.

6. Conclusion of the lesson.

6.1. On the basis of the set goal (during the course
of the lesson), it is intended to evaluate the activity and
results of the students, to ensure generalization and
psychological completeness.

6.2. Assessment and justification of students'
knowledge is planned.

7. Giving tasks to students to work at home.

The rules for planning recommendations for the
work of each student are defined. [4; 207-209]

The teachers who have won the public's approval
with their success focused on the following main issues
while preparing for the lesson and planning. Our
pedagogical research led us to this conclusion:

1. Pre-workout;
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2. Defining a common goal,;

3. Active determination of students’ understanding
and needs;

4. Determination of adapted assistance;

5. Supporting the implementation of the goal;

6. Creating feedback;

7. Frustration and risk management;

8. Help with independence and generalization to
other contexts.

Daily planning based on subject curricula

1. Determine the expected results of the lesson
(determine the learning results of the lesson based on
the sub-standard);

2. Determine what conclusions (generalizations)
the students will reach at the end of the lesson;

3. Preparing the motivation of the Ilesson
(creating a problem situation, choosing the type of
motivation, setting the research question correctly);

4. Ildentify sources of knowledge used to collect
new knowledge during research;

5. Develop research tasks that can lead to the
specified expected results;

6. Determine research methods;

7. Prepare the necessary materials and
worksheets, determine the presentation form of the
research;

8. Articulating guiding questions used during
discussion;

9. Systematization of information
formula, graph, table, project, etc.);

10. Prepare additional information, tasks, taking
into account the assumed new results;

11. Determine the time for each phase of the
lesson;

12. Preparing tasks for the creative application
phase of the lesson;

13. Choosing the evaluation form (method),
defining the criteria;

14. Determine the course of reflection based on
the needs of teachers and students;

15. Determine the technical means to be used in
the lesson;

16. Prepare stationery to be used in the lesson.
[6;245]

(scheme,

Active lesson plan(schematic)

Subject:(the name of the topic is written).

Standard:(sub-standard or sub-standards are
mentioned).

Purpose:(goals are listed clearly and concisely).

Work form:(for example, written in pairs, small or
large groups, frontal, etc.).

Working method:(eg discussion, derivation of
understanding).

Resources:(e.g.  various manual,

calculation, measuring tools, etc.).

pictures,

Course of the lesson

| stage (Motivation, setting the problem)

Auxiliary questions:

Research questions:

Phase 1l: (Conducting research)

Worksheet 1. ------------ Worksheet 2, --------------
Worksheet 3.----------------

111 stage:(information exchange).

1V stage:(discussion of information):

Discussion questions;------------=--------

Stage V:(conclusion and summary).

VI stage:(creative app).

Stage VII: (evaluation or reflection).

Note:

e To plan a lesson, it is important to coordinate
all its components;

e The learning outcomes of the lesson should be
directly related to the tasks. Based on the
generalizations, the research question of the lesson is
formulated. All this ensures the completeness and
systematicity of the lesson (close connection between
the beginning and the end of the lesson) and serves to
achieve learning outcomes.

Let's give examples that illustrate our point.

Subject: Addition and subtraction of mixed
numbers.

Standard: 1.2.4.Performs calculations on ordinary
and decimal fractions;

Training result: Adds and subtracts mixed
numbers with different denominators;

Work form: Collective and group work;

Method of work: Brainstorming, discussion;

Resource: Textbook, ICT equipment, worksheets.

Course of the lesson
lesson:The teacher is on the board

First

5 1 .
2— +3— writes the example and "What kind of
12 12

numbers are these numbers and how can the addition
be performed?” - he addresses the class. Students are
already able to add mixed numbers with the same
denominator from the V grade mathematics course[10-
11]. After listening to the opinion of the students, the
example is solved by the students on the board. The
teacher calls out the research question.

Research question:How to add and subtract mixed
numbers with different denominators?

Conducting research: The class is divided into 4
groups. Each group is given a worksheet corresponding
to the examples below.
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Examples of worksheets[9]:

1.To add mixed numbers:
1) fractional parts of these numbers

0)-5=;91-52=09Xi.i_5i=y:
2 Y17 e x P

13

93.25+12° = )18, ~65=
11 41

2) integers and fractional parts of mixed numbers
3) if the fractional part fraction is taken, it is
We convert and add it to the previous number.
I1.Instead of an asterisk, type:
AD)2I+ 7= ko Z = LT3 =k D=
5 10 10 10 10 24 24 24

111.Do the operations by converting a decimal fraction to a regular fraction:

I. To subtract mixed numbers:
1. Fractional parts of these numbers

decrement, we subtract of the subtractor.

1. Instead of an asterisk, type:

a)l +9—_ 1—+9——*— L=10=
12 12 132 12

b)5—+4—— Sto =S =,
42 42

c)19——15——19——15——4————3————3—

95.15+7- = 1223 _95 =
25 31

2. If the fractional part of the subtraction is smaller than the fractional part of the subtraction, then

3. The whole of the subtracted from the whole of the decrement

1. Do the operations by converting a decimal fraction to a regular fraction:

From the fraction of the

Presentation: Each group representative writes his
task and its solution is discussed. Here, the student must
separate whole and fractional parts, and after bringing
wholes to one and fractions to a common denominator,
add or subtract.

When presenting each group task, the teacher can
give necessary directions.

Thus, after completing the above tasks, groups

Work.To solve this task, the class is divided into
groups. Each group tries to reveal the name of the
Azerbaijani scientist while completing the task. The
task is:

e According to the table, explain the name of the
Azerbaijani scientist (arrange the sequence of letters
according to the serial numbers of the tasks).

7 2 2 7 2

clarify how to add and subtract mixed numbers with . 4——-2—:VI.—+—+5—;
different denominators. 27 9 11 22 44
Work: Let's calculate by converting decimal L6 11 N 17 25 1 5
fractions to ordmz;-rg fract|02n55' 26 . a8 24° 49 7 1 4
Q) 4,25+1=—=4"41" =6 61 1 3
25 100 100 100 m.7———;vn.9,05-4—;
) 81 18 5
7 1
71 31877 318 _,175 536 139 V. 0,625+ 6 1x 47 L 452>
8 100 200 200 200 16 8 52
The second lesson. During this lesson, according 39
to the textbook [8; 29] It will be useful to perform V.1, 8"‘%
exercises No. 9-16 (or in this part).
Table 1
Answer 113 8,58 2i 5i 5E 4,45 6E ZE 1
162 27 16 10 16 104 98
Letter T | L F Z D U A A

e When solving the task, you can announce a
competition between groups;

e  The letters of the scientist's name are arranged
according to the serial number of the tasks.

Suggested work for individual implementation:

20— 1023 - 14i—6i
36 27 18
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Similar to this, the following works are given as
homework:

Calculate:
psdesl gl
9 6 27
b)12E—(9£—43j;
48 32 24
c)1§+3E—21;
7 14 4

d) 18—10§j— 33+23j;
35 28 20

In addition, it is given as homework:
Task 1.To write three articles on the computer

4
53Eminutes have been spent. First and second

. 14
article togetherZSE minutes, and to the second and

o 19
third articles together38£If minutes were spent,
how much time was spent on each article?

4
Task 2.To prepare 12 kg of dough 7 E kg of flour,

1 23 -
2 2— kg fat,l—O kg of powdered sugar and some juice

were used. Determine the mass of the juice.
The following problem is solved as a class work:

. 9
The issue.In three crates 36 E There are kg of
. . 7
oranges. Together in the first and second crate 285 kg,

3
and in the second and third crate together 24Zkg of

oranges, how many kg of oranges are in each crate? In
solving this issue, it is appropriate to build a model
according to the condition:

1 crate

2 crates

3 crates

N AN J
Y Y

Scheme 1

7 3
28— 24—
8 4
Solution: First, let's find how many oranges are in
box I11. For this, it is necessary to subtract the mass of
the orange in boxes I and Il from the mass of the orange
in box 3:
9 7 9 14 11
36-—--28-=36—-28"—=7-"-(kq)
16 8 16 16 16

By the same rule in box I:

363—24§=363—24E:11§(k );
16 4 16 16 16

In box 11 7E+115:18§:19§(kq);
16 16 16 16

9 8 1
36—-19—=17—(kq).
16 16 16( )

Answer: 11E kq; 17ikq; 7Ekq.
16 16 16

Summary and conclusion:The procedure for
adding and subtracting mixed numbers is repeated and
summarized. Here, the special cases encountered are
emphasized again.

Points to note: The teacher should pay attention to
the fact that it is difficult for students to understand
addition and subtraction in cases where the fractional
part received during the addition of mixed numbers is
in the form of an improper fraction and the fractional
part of the decrement is smaller than the fractional part
of the subtractor. Table 2.

Stages

| stage

1 stage

I11 stage

Difficulty performing addition and
subtraction of mixed numbers with
different denominators.

Adds mixed numbers with different
denominators to the same denominator,
but has difficulty subtracting.

Freely adds and subtracts
mixed numbers with different
denominators.

Evaluation. Implementation.

The topic can be taught in several lessons instead
of one. These lessons can have a single structure. Tasks
applied at any stage should follow each other logically
so that the student's mental activity (and practical
activity based on it) is directed towards the goal. For
example, it is possible that the post-generalization

process is carried out in the second lesson devoted to
the topic.

Let's take a look at the lesson examples so that our
idea becomes clearer.

Subject: Proportion.

Standard:1.2.5. Solves simple problems involving
ratio, proportion, directly proportional, inversely
proportional quantities and percentages.
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Learning outcome:Solves simple proportion
problems.
Work form: Collective and group work.
Working method: Cluster and discussion.
Resource: Textbook, ICT equipment, worksheets.

Course of the lesson

(i
o

First lesson.Setting the problem. The teacher
draws a circle on the blackboard with "numbers with a
ratio of 7" (or presents it with the computer). Students
write numbers with a ratio of 7 around it. Of course,
there are many such numbers. The teacher says that it
is enough to write a few of them.

’

Numbers with
aratio of 7

A 4

70:10

Scheme 2

Teacher: "Children, as you can see, the number of
such ratios is infinite, and since they are equal to the
same number, these ratios can be equated to each

other"49:7=0,7:01 or 14:2=70:10 and so

on.

Research question: How is the basic property of
proportion expressed?

Teacher's comment: The teacher says that such
equations are called ratios. Since it is a new concept,
the word "Proportion" is written on the board (or
displayed on the computer screen). The literal spelling
of the ratio, the average and outer limits are determined,

and the teacher informs about them. It is important to
bring both spellings to the students' attention: a: b =
q a ¢
c:d;, —=—
b d
Conducting research:The class is divided into
several groups. The teacher gives each of them
worksheets with proportion-related tasks written on
them. Instructs you to find the product of outliers and
medians.
Examples for worksheets:
No. 1

1. Write the extreme and middle limits of the given
ration:k=m:p
Outliers

Average limits
2. Are the given proportions proportional?

2)13:8=26:16;0)15:25=3:5
c)54:108=0,5:7;¢)65:7=13:35

3. Write the extremes and middle limits in the given
proportion and find their product:

)3_13 2 1
Al-—l—=—1—
5 5 13 4
Outer limits

Their output
Average limits
Their output

No. 2.

1. Write the extreme and middle limits of the given
ratio: C:r=h:m

Outer Limits

Average limits

2. Are the given proportions proportional?

2)3:19=6:38;b)45:55=9:11
c)48:22=65:75;¢)95:17=17:95

3. Write the extremes and middle limits in the given
proportion and find their product:

a)13:2§=3:§
7 7 3 4
Outliers

Their product
Average limits
Their product
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Group representatives present their work. The
products of the extremes and averages are compared.
Thus, the main property of proportion emerges.
Teacher: "Children, now let's determine the importance
of the main property of proportion." For this, the first
nine exercises in the textbook [8; 45-46] can be
performed during the first lesson. This is very helpful.
It is advisable to give similar tasks as homework. By
completing these tasks, the equation and their solutions
are also remembered. The rules for finding the
unknown divisor and divisor are mentioned.

Work.lIt is convenient to apply the basic property
of proportion to find the unknown in the equation.

d4,9:035=a:35 e)@:él—2

0 b
0,35-a=4,9-35 108-b=42-90
0,35-a=1715;a =490 b=3780:108;
b=35

Points to note: Students find it difficult to match,
mainly due to the interpretation of the problem. Writing
the appropriate quantities under each other is one of the
important points in solving the problem by establishing
a ratio. A student who performs this writing correctly
will also be able to establish the proportion correctly.
Therefore, the teacher should be able to correctly guide
the student in solving the problem of proportion.

The second lesson. During this lesson, work is
done on tasks with a relatively high level of difficulty.

The works covered by No. 10-17 of the textbook [8] are
performed during this lesson. Doing tasks in groups is
appropriate.

The construction of the ratio according to the
given equation in Exercise 10 is designed for the
development of logical thinking. Here's how it works:
4.9=18-2What ratio can you correct from the
equation?

In Exercise 11, based on the equality of the given
ratios, students should write numbers in place of a and
b so that the correct equality is obtained. For this, they
must be able to use the basic property of fractions. c)

7 48

—= F , Where if we change the denominator of the
a

fraction on the right by the numerator of the fraction on
the left side, the equality in the ratio will not be

violated: — = 7 . In this proportion, if we multiply
a

the numerator and denominator of the fraction on the
right side of the equation by any natural number, for

example, 2, thenﬂz7we will buy. So, a=14,

b=96 it can be. In a special case, a=7, b=48 , can also
be taken.

In study No. 12, the root of equations is found by
using the main property of proportion.

9 2,5x:14 = £ :30 g2 - £36:35= L x: =
7 X—04 04 5" 12
1 1 1
25%-30=14-= X-04=2.04 2x-35-36.—
7 5 12
75x =2 x=12 7x=3
2 3
X=— X=—
75 7

Study No. 13 is similar to exercise No. 12, so it
can be given as homework. During the third lesson, it
is appropriate to complete exercises No. 15-20 from the
textbook. These tasks are solved by applying the
"whole-part" model, as well as establishing proportions
based on the condition of the problem.

Exercise 14. 4220 g of semolina, 960 g of milk and
50 g of powdered sugar were taken to prepare porridge

Splitting: 4:18=220: x

Milk: 4:18=960:y

Sugar: 4:18=50:z
the proportions are solved:
x=990 g; y=4320 g; z=225 g.

for one person. How much of each of these foods
should be taken to make porridge for 18 people?

Apparently, the number of people increased from
4 people to 18 people. Therefore, semolina, milk, sugar
powder have been increased in the same proportion.
That is, based on the condition of the problem, we can
establish the following correspondences.

4 people - 220 g of
buckwheat
18 people - xq groats

4 people - 50 g of
powdered sugar
18 people - sugar powder

4 people - 960 g of milk
18 people - yg milk




Znanstvena misel journal Ne79/2023

57

Creative application: Exercise Ne 20 can be done:
Ali measured the height of the classroom and found it
to be 2.5 m. The ratio of the heights of the room, the
door and the window accordingly 5:3: 2 is like Find
the height of the window and door. The ratio of the
height of the room to the height of the door 5 : 3is like

It is useful to solve the problem by constructing a
whole-part model. The process is supposed to be
carried out independently by students.

Answer:The height of the door is 1.5 m, the height
of the window is 1 m.

Evaluation. Implementation.

Table 3.

Levels

I level Level 1l

Level 111

He knows the main property
of proportion, but cannot apply
it in problem solving.

He builds proportions according
to the condition of the case, and
it is difficult to solve.

He applies the main property of
proportion with examples, constructs and
solves a proportion according to the
problem.

The result. 1) The preparation of the plan (project)
of the lesson, which aims at the expected results
(conditions the transformation of the goal into a result),
depends on how it is understood as a didactic concept
(to which categorical concept or apparatus it belongs):
it is accepted that the lesson is a form of cognitive
action of the group; 2) The level of efficiency of the
project of the lesson is high when its main features are
correctly distinguished; dialectical relations with other
components of the methodical system are defined; from
the emergent nature of the training system of which it
is a component, the references of the industrial
revolution to the formation of the educational space, the
paradigm of management, the elements of the shared
experience (the necessary part), the expected results,
standards, the spatial situation of those who interact in
the designed process (learner and teacher), attention is
focused on the dependence of natural and artificial
intelligence on the "carrying load"; 3) The quality of
the lesson, which is considered as a form of movement,
is determined by its compliance with standards, norms,
requirements of social and economic development, the
interests of the state, society and the person with the
main component function.
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AHHOTALUA

Jan 0030p 3apOKICHUS W POCTa TPEIIWH, HaunHas ¢ paboT ['puddurca A. u koruas padoramu dopmaHa
P.Ix., Maiimona I'. u Kaccuma C. [IpumeHeHHe KIIaCCHISCKUX (POPMYIT IS OMPEeNICHHsI CKOPOCTH POCTa yCTa-
JIOCTHBIX TPEIIVH TakuX, Kak Gopmyina [Iapuca, He MO3BOIISET YIECTh BCETO pasHOOOpa3us U CIOKHOCTH HArpy-
KaeMbIX Tel, pazMepoB U (opmbl TpernH. [TokazaHo: 4TOOBI MOJNYYUTh YPaBHEHHUE CKOPOCTH POCTA TPEIMHBI
HE00XO0IMMO HCIOJIb30BATh TEOPHIO KaTacTpo() ¢ NOAXOASIIMMH YIPABISIOLIMMH MapaMeTpaMu.

Abstract

A review of the initiation and growth of cracks is given, starting with the work of Griffiths A. and ending
with the work of Foreman R.J., Maimon G. and Kassim S. The use of classical formulas for determining the growth
rate of fatigue cracks, such as the Paris formula, does not allow taking into account the diversity and complexity
of loaded bodies, sizes and shapes of cracks. It is shown that in order to obtain the crack growth rate equation, it
is necessary to use the catastrophe theory with suitable control parameters.

KaroueBrbie ciioBa: TpeuirHa, CKOPOCTb pOCTa, pa3sMep, (bopMa, TBEpAOC TEJI0, TCOPpUA KaTaCTpO(i).

Keywords: crack, growth rate, size, shape, solid body, catastrophe theory.

I'puddurc [1] eme B 20-X rogax mponuIoro CTo-  AKCIEPUMEHTATBHBIM 3HAUYCHHEM, MPHUCYTCTBHEM B
JeTHs1 OOBSICHII PACXOXKICHUE MEXKTYy TEOPETHISCKONH  KPUCTAJUIaX TPEIIMH B HCXOJHOM (HEHArpy>KCHHBIM)
npouHoCThI0 oBapernoii comu (NaCl), Berauciiennyo  cocrosanu. Korga npuimaraetcst Harpyska, TO TPOFHC-
Maxcom bopHOM Ha OCHOBE KBAHTOBOI MEXaHUKH U €€ XOJWUT W3MEHEHHE SHEPIHH TPEeIIWHBI, OHa HAauYWHAET
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JBUTATHCS CO CKOPOCTBIO, KOTIa 0CBOOOXKIaeTCs yIpy-
rasi 9Heprus, INPeBHIIAoNIas SHEPIHI0 BHOBL 00pasy-
IOLIEHCS TIOBEPXHOCTH:

2,12
o mL
E +2yL,

= 1)

- o0Iee M3MEHEHHe SHEepIruu sl cilydas IJIoC-
KOT'0 HANpPSDKEHHOTO COCTOSIHMS, TI€ Y - Y/AeNIbHAs 0-
BepXHOCTHast sHeprus, E - moxynp tOHra, ¢ - npuiio-
JKEHHOE HanpsbkeHue, L — pasmep TpeIuHel.

3HaueHNe KPUTHIECKUX HANPSDKEHHUH, MPU KOTO-
PBIX TpemuHa crocoOHa K HECTaOMIFHOMY POCTY, MO-
JKeT OBITh HAWJCHO U3 yCIOBHI:

W te
o
BN
! i%
L ,
AR \ \
a)
Pucynox 1.

W3 puc. la cnenyer, 4To ¢ yBenTHICHHEM KpUTHYE-
CKOTO HampsDKEHUs (Ox) KPUTHYECKast JUTMHA 3apOJIbI-
meBoil TpemuHbl (21x) ymenbimaercsa. Ecnmm mimHa
TPEUINHEI 0obIIe KpuTnaeckoit (1 > 1), Tpeurina Oy-
JIET PacTu CO 3BYKOBOH CKOPOCTHIO, @ €CIM JUIMHA €e
MEHbIIIe KPUTHYECKOH, TO OHA JOJKHA COMKHYThCS.

.. ®Openkens [4] momyyms IS KPUBBIX «CBO-
601Has SHEPTUA-AJUHA TPEUIUHBDY KPOME MaKCUMyMa
el1e ¥ MUHUMYM, COOTBETCTBYIOLIUI yCTONYUBOMY CO-
crosiuuio TpewnH (puc. 10). Ilo mMepe Bo3pacranums
HaINpSKEHUS 3TH SKCTPEMAaJIbHBIE TOUKH COMMKAIOTCS.
Korna nampspbkeHHe JOCTHraeT KpUTHYECKOTO 3Hade-
HUSI, PaBHOTO Mpe/eNTy MPOYHOCTH, TOYKH CIMBAIOTCS

2
M:O, onL

oL E

OKCHEepUMEHTAIBFHO YCTAaHOBIICHO, YTO KPUTEPHUH
I'puddurca nmpuMeHUM I XPYNKOTO pa3pyIICHUS
(HanpuMep, JUIs TPEUIMH B cTeknax, Ly = 0,1-0,3 Mxm)
[2]. KpuBeie W(21) = W(L) [3] 3aBucuMOCcTH CBOOOI-
HOW OSHEPrMU OT JUIMHBI TPEUIMHBI THPH 33aJaHHOM
HanpspKkeHuH, 1o ['puddurcy, uMeoT ogHy dKCTpe-
MaJIBHYIO TOYKY - MAaKCUMYyM, 9TO COOTBETCTBYET He-
YCTOIYMBOMY COCTOSIHUIO TPEIIHUHEI (puc. 1a).

=2y,

3asucumocmo W(l) no I'pugpdpumcy, 3asucumocmo W(l) no @penxenio [3].

JpYT C IPYTOM, HacCTyIaeT KaTacTpoduieckoe yuinHe-
HHE TPEIINHBI U pa3pyLICHHE.

UYepes 30 et nocie Teopun ['puddurca npemro-
KU ¢BOK0 MoJenb TpewuH Crtpo [5]. IIpu ucnonbs3o-
BaHUM CHJIOBOTO Kputepusi CTpO CUUTAI, YTO JIOKAJb-
HbIE HAIPSHKCHUS JOJDKHBI OBITh JIOCTATOYHBIMH IS
NPEOJIONICHU OTTAJKUBAHUA MEXIy JBYMsS TOJIOB-
HBIMH JTUCIIOKAIUSIMU CKOTUIeHus (puc. 2) [6]:

c.e =Nt 10 r>d, o, ~o,/L,/r.@3)

#)
4 n
€1 ..... L
~
7]
4 b
..., L
~
8
n
1

T
2 F—
N 1
d
<L
12 3
i 1
<t
H-2 a-1
V

X

Pucynox 2. Cxema 3apodxcoenusi muxpompewunvl 6 mooeau Cmpo:
(a)- ucxooHoe ckonnerue ouciokayuti, (0)- crusHue 08yX 20I06HBIX OUCIOKAYUT, (8)- POCT MPeuwunbl 3 cHem
ceanusanusl 6 Hee bovulell yacmu oucioxayuti ckonaenus [7].
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TlonoBuble nuciokamuu mpu nt > 1.84D cnmBa-
I0TCS, TIEe T — KacaTelbHble Hanpsbkenus, D = G/1-v
JUTSL KpaeBBIX auciokanwmii, D = G st BHHTOBBIX JHC-
nokanuii, G — Moaynb ciBura, v — koagdunuent [lyac-
coHa. [lox nBolHON nuciIoKanuen 3apoKIaercs AUcC-
JIOKallMOHHAsl TpPEIIMHA JJIMHOU L = (0.5+1)n2b =
2+4b. B o6nacTu nopsanka L” nokanbHble HAIPSKEHUS
CUJILHO CHHYKAIOTCS, YTO IPUBOJIUT K YMEHBIIICHHIO OT-
TANKUBAHUS OCTAIBHBIX JIUCIOKAINHA CKOTUICHUS (PHC.
20). Jocrouncta moaenn CTpo: TEOpETHIECKH 000C-
HOBaHa BO3MOXXKHOCTH 3apOXIEHHS MHKPOTPEIIHHEI
Omaromapst CIMSHUIO JUCTIOKAN. JTO IPUBOIUT K 3a-
POXKICHUIO MHKPOTPEIIMHBI C pa3MepaMu ~ 1 MKM.

o

a

Mogens Ctpo nonydmiia pazBurue B padore [8]. O0b-
equHeHHass Mozenb 3uHepa-Ctpo-Iletua [9] mpemy-
CMAaTpUBAET 3apOXKICHUE TPEIINH IIyTeM OJOKUPOBKH
KpaeBbIX JMCIIOKALUI Ha 3epHaxX MeTajula U CO3JlaHHe
BBICOKOI KOHIIGHTpAaLUU PaCTSATHUBAIONINX HaIpsKe-
HUH B TOJIOBHBIX YYacCTKax 3a0JIOKHPOBAaHHBIX IOJIOC
CKOJIbXKeHus (pHc. 3a).

Mogpens Kottpemnna [9] paccmarpuBaeTcs nepece-
YeHHe JIBYX IUTOCKocTer ckombxkernus B OLIK — meran-
Jax, B KOTOPBIX aKTUBHO T€HEPHPYIOTCS TUCIOKAIINH,
CKAIUTMBAIOMINXCS Ha JIMHUH TTepeCcedeHIs IUIOCKOCTEH
(puc. 30).

[

Pucynok 3. Mooens 3unepa-Cmpo-Ilemua (a); modenv Kommpenna (6) [9].

Mopgens bannada-I'unmana [9] onuceiBaet 6e30a-
phEpHBIE MEXaHNU3MBI 00pa3oBaHMs TpeuuH. MUKpo-
TpeuIrHa 00pa3yeTcs B pe3ybTaTe CKOIUICHHS TUCIIO-
Kalui y MPensSTCTBUS THUIIA TPaHUI] 3epeH (puc. 4a).

23

a)

Mogaens OpoBana-CTpo ONMUCHIBaeT 00pa3oBaHUe
TPELIMH MyTeM 00pa30BaHUe PsAIOB JUCIOKALUN B pe-
3yJbTaTe MOJUroOHU3anuu (puc. 46).

Pucynok 4. Modenv Bannaga-I'uimana (a); modens Oposana-Cmpo (0).

WmeroTcst pa3nnynsi B TEOPETHIECKOM 000CHOBA-
HHUH TPEILVH NPH BSI3KOM M XPYIIKOM Pa3pyLIEHHH Me-
TainoB. C MHUKPOCTPYKTYPHOH TOYKH 3pEHUs Cylle-
CTBYET TPW Pa3IMYHBIX BUJA paszpylieHus (puc. 5), u3
KOTOPBIX IEPBBIE JBA - Pa3pyIlIEHUE CPE3OM U pa3py-
[IEHHE CKOJOM - MO)KHO Ha3BaTh TPAaHCKPHUCTAJLIHT-
HBIMH, & TPEThE - PaspyIIeHHE MO TPAHMIAM 3ePEeH -

nHTepkpucTanauTHeiM [10, 11]. IIpu Tpanckpucran-
JUTHOM pa3pyLIeHUH TPEIlUHA PACIpPOCTPaHAETCs de-
pe3 BHyTpPEHHHE 00JIaCTH 3€pEeH, a MPU UHTEPKPUCTAI-
JUTHOM DPa3pylI€HUH TpEIlUHA MPOXOAMT MO TpaHu-
11aM 3€peH.
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Pucynok 5. Mexanusm paspyuwenus u coomeemcmsyowuil Makpopeived 6:13x020 (a,6) u xpynkozo (6 — e)
U3I0MO8; a,6 — AMOUHOE PA3PYULEHUE CPE3OM, 8, 2 — CKOJ (MPAHCKPUCIATIUMHOE PA3pyulenue); 0,e — MelHC3é-
PpeHHOe (UHMePKPUCMAIIUmHoe Xpynkoe paspyuierue) [12].

Bsi3koe paspylieHHe COMPOBOXKAACTCS 3HAYUTENBbHBIMH IIACTHYCCKUMHU Je(OpPMAIMIMH M MPOXOIUT He-
CKOJIBKO ATaIloOB dBOJIIOIHH (pHC. 6).

Cnnanne
3aponenne  OOpasosaiie MyCTOT PaspyueHie

mycToT Tpemmna

| |

| I

Pucynox 6. Dsonroyus ymepento 8:13xK020 paspyuienus yuruHopuyeckoeo oopasya [12].

[Tpu xpyIKoM pa3pylIieHHH! ITacTHYecKUe 1eopMaIuy Majlbl TMO0 COBCEM OTCYTCTBYIOT (pHc. 7). XpyIkoe
paspylIeHe OIIaCHO U3-3a BHE3AITHOI'0 KaTacTPO(UIECKOr0O Pa3pyIeHUs.

BsrAzkoe paspylleHHe THIIA Yalledka XpyIKoe paspylIeHHE
H KOHYC

Pucynox 7. [logepxrnocmu paspyuwenus yurunopuyeckux oopasyos
U3 8A3K020 U XpYnKko2o memannos [12].

OcTtaHoBUMCS HAa 00pa30BaHUH YCTAIOCTHBIX Tpe- - cTaOMIbHBIM POCT TPEIIUHBI B KOHTUHYaJIbHOM
miyH. TIpu 3y4eHnH yCTalOCTHBIX TPEIIMH BBIIEISIOT — cpelie (MeXaHuKa pa3pyLIeHHs);
TPHY CTaauu ux passutus [9-14]: - pa3pylieHue, BHI3BAaHHOE KPUTHUECKUMH pa3Me-
- 3apOXKJCHUE TPEIIWHbI B IMpEeiaXx CTPYKTyp-  pPaMH TPELIHHBI.
HBIX COCTABJISIIOLIMX KPUCTAIUINYECKOTO CTPOSHHUS Me- Mopenb MaloUUKIOBON YCTaJOCTU IMpPEAIoKeHa

TaJIJIOB, Koddpunom JI.O. [15]:
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‘N=C, @)

TJIE €ap - AMIUINTY/1A TUIACTHUECKHX edopmanmii;
Np - cpeanee 4ucino MUKIOB 10 paspyuieHus; m, Cp -
IapaMeTpsl MaTepuaia, ONpeessieMble HKCIIEPUMEH-
TaJIbHO.

[ocne HEKOTOPBIX MPeoOpa3oBaHUI yCIOBHE Ma-
noukiIoBoi yeranocti 1o Ko duny JI.®. npuanMaer
CJEyIOIIMHA BUL:

1
I In (5)
P16 1-¥

rae ¥ - OTHOCHTEIbHOE OCTaTOYHOE Cy)KeHUE 00-
pasua rnpu paspbiBe.

B pa6ote [16] Maucon C.C. 3KkCiepuMEHTAIBLHO
MOJTyYHJT BEIP@XKEHHUE, CBA3BIBAIOIIEE aMILIUTYY T10JI-
HBIX AedopMalui KA (TIaCTHYECKUX U YIPYTHX) C
YHCIIOM IIMKJIOB JI0 pa3pylueHus Ny:

0,6
e :1 |ni ‘N—0,6+1756 N012 (6)
1-v¥ P E

e ob, E - mpemen mpouHOCTH M MOYIb YIIPYTO-
CTH MaTepHaJa.

T
2=

CoBpeMeHHasi MEXaHHKa pa3pyLICHUs paccMart-
pHBaeT TP THIIA PA3BUTHSA TPELIMH B TBEPIBIX TeJIaxX
[9-14] (puc. 8):

1) HOpMaJIbHOE PAcKPBITHE WM OTPBIB, KOTOPOE
BO3HMKAET B [10JIe HOPMAJIbHBIX HANPSDKEHHUH; Iepeme-
LIeHHs OEperoB TPEIMHBI NEPIEHANKYISIPHBI TNIOCKO-
CTHU TPELIHHbI;

2) monepeyHsbIi CABUT, TP KOTOPOM pa3pyIlIeHUE
CBSI3aHO CO CMEICHHEM OeperoB TPEIUHbI NepIeHIN-
KyJApHO €€ QpoHTY;

3) MPOIONBHBIN CIBUT, IPH KOTOPOM pa3pyILICHHE
CBSI3aHO CO CMEIIeHHEM OeperoB TPEIUHEL B OTepey-
HOM HAIPaBJICHUH 1O OTHOLICHHIO K IIPOJBIKCHHIO
(poHTa TPEIINHEI.

HawnGosnee omacHBIMU M 9acTO BCTPEYAFOLMMUCS
Ha NPaKTHKE SBJISIFOTCS TPEIUHBI IEPBOTO THIIA. 31eCh
OyZIyT paccMaTpHBaThCs TOJIBKO TPEIIUHBI HOpPMalb-
HOT'O OTPBIBA.

o -
=L

~d Tun I Tun IT — Tun III

Pucynox 8. Tunwvt packpvimus mpewun [14].

[IpakTryeckoe MpUMEHEHNE MEXaHUKHU pa3pyIie-
HUS CTaJO0 BO3MOXXHBIM TOCJE TOro, Kak VpBHHOM
JIx.P. [17] na ocHoBe metona Becreprapma K. [18]

AEEEEEE

=~

i Y

RRRERRN

OblIa pelleHa 33Jaya O HAIpsDKCHHOM COCTOSIHHU B
BEpIIUHE TPEUIUHEHI (puc. 9).

Pucynox 9. Hanpsoicennoe cocmosinue 6 gepuiure mpewunvt [14].
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[Moyuennas UpsuHoM popmyra BRITIISAIUT TaK:

o, =—F—=

A 27Tr

o, =—F—
* Vo
K

T, = —F——

Y 2mr

. =—1

0 . 0. 30
cos—|1+sin—sin— |,
2 2

Sin—Cc0S—CcoS— eée
2 2

0 . 0. 30
cos—|1-sin—sin— |,
2 2

(")

\

f;(6),

e 1, O - moJsIpHBIE KOOPAWHATHI TOUKHU B BEPIIUHE TpemuHbl; K| - K03 GUIHEHT HHTEHCHBHOCTH HANPsDKe-

HUH.

Koaddrmment naTeHCHBHOCTH HampspkeHu# K,
BBeneHHbIN UpBunom Jx.P. [17], aBnsieTcsi OCHOBHBIM
BBIYHCIISIEMBIM ITapaMEeTPOM MEXaHUKH pa3pyeHus. B
BCPUIMHE TPCIIUHBI BOSHUKACT CUHT'YJIIPHOCTh Hallps-
xeHui THma 1/\r, KOTOpas OmpeensieTcs cTpemie-
HHEM HalpsDKeHUI B BEpIIMHE TPEIIMHBI K OeCKOHed-
HOCTH TpU NPUOIMKEHUH TMOJSIPHOTO paaumyca I K
Hymo. YpaBHeHus (7) HOy4YeHBI IPH PEIICHUHU Kpae-
BOM 3a/lauy TEOPUH YNPYTrOCTH UIS MJIACTHHBI OECcKo-
HEYHBIX pa3MEPOB C [EHTPAIBLHOH TPEIINHOM.

VYeunus uccnenoBareneil OblM HampaBieHBl Ha
BerYHcIeHNe K A7t pa3nuuHbIX Harpy3oK U GpopMm Temn
C TpeLIMHaMH, B pe3yJbTaTe KOTOPBIX (opMyia IJis
BeryucieHus kodddunuenra K| npunsia 6onee oommii
BUJ:

K,=o+vnL-Y, (8)

rae L — gmmaa tpemuHbl; Y - Oe3pa3MepHEIi 1mo-
npaBo4HBIN K03 duueHT K - TapupoBKH, yIUTHIBaIO-
muit pazmepsl 00pasia ¢ TPEIMHOW U Coco0 MpHIIo-
skeHust Harpy3ku. Koagdumuent K MoxHO HalTH B
cnpaBouHuke [19].

C nomomipto KOIPUIMEHTa WHTECHCUBHOCTH
Harnpsbkenuit Ky chopmynuposano [20, 21] mpexaensb-
HOE COCTOSIHHE JIJIsI TeJl C TPELMHOM MPH CTATHYECKOM

Harpy>KeHUH - MOMEHT KaTacTPO(PHUIECKOT0 pa3pyIiie-
HUSI WK JI0JIOMa:

KI = KIC’ (©)

rae Kic - koadunmeHT nHTeHCHBHOCTH Hamps-
JKEHUII B MOMEHT pa3pylLUEHUs], TPEUIMHOCTOMKOCTH
MaTepuaia, IoIy4YuBIlas Ha3BaHUE «BSI3KOCTb paspy-
LICHUS.

Emé ogHuM kputepueM, ¢ MOMOILBIO KOTOPOIO
MO’KHO OIIEHUTH IPOYHOCTH AECTAJIN C TPELUIUHOM, SIBIIA-
eTcs kputrdeckoe packpeitue TpemuHsl (KPT). Hesa-
BHCHMO Apyr oT apyra Yamic A.A. [22], Korrpenn
A.X. [23] u bapen6narr I".1. [24] npeamoxKimm MeTo
OLICHKU BSI3KOCTU Pa3pyLIEHUS 1O PACKPBITHUIO Tpe-
muHbl. beuta nonmyuyena 3aBucumoctbh Mexay KPT u
BA3KOCTBIO paspyiueHus Kic:

2
KPT = 4. &_
n Eo,

B wuccienoBaHusx OOBIMHO TMOJYYAKOT 3aBHCH-
MOCTB YBEJIHMYCHHS pa3Mepa TPELIWHBI OT BEIUYHHBI
ko3 dunumenra K, t.e. dL/dN - AK,, quarpamma xoro-
poil nokasana Ha puc. 10.

(10)

102 '
% Yuacrok I
2 104 | §
§ !
3L z
S |
5 108 —

AK g
10

¥Yuacrok I1

dL/AN=C(4K)"

Vyacrok III

Lg AK,

Pucynox 10. Cxema ouaepammur dL/AN - 4K, [14].



64

Znanstvena misel journal Ne79/2023

Vyactok I amarpammer dL/AN - AK; (puc. 10)
MpeCTaBIsieT cOOOW paHHee pa3BUTHE YCTAIOCTHON
TPEIIMHBI, Ui KOTOPOTO CKOPOCTb POCTa U3MEPSIETCS
BenuuuHoi 10° M/LMKI Wi Hmke. DTO 3HAUCHHE
HA3bIBACTCS MOPOTOBBHIM KOI(DDUIIMCHTOM HWHTCHCHUB-
HOCTHU HaNpsKEHUH JIJIs1 yCTaJIOCTHOTO POCTA TPEIMHbI
u obo3nauaercst Kw [25]. Yuactox II mmarpammer
dL/dN - AK,; (puc. 10) cranu Ha3biBaTh (GOpMYIIOi

IIspuca [26]:
dL

— =N(AK, )
dN !
rae C u n - sMoupudeckue KodQQHUIUEHTHI, 1M0-
CTOSIHHBIE JUTA MaTepHuaa.

B0 Tarkke yCTaHOBIEHO, YTO IIOCTPOCHHAS B
JorapupMIYecKiX KoopauHatax 3aBucuMocts dL/AN
- AK| COCTOUT U3 HECKOIBKHX NMPSIMOJIMHEHHBIX yyacT-
KOB C pasHbIM yrjioMm HakioHa (puc. 10). ®opmyna
IIspuca onuceiBaer yuactok II, a yuactku I u Il ona
HE OYEHb IOAXOIHT.

U3 puc. 10 cnenyet, yTo Auarpamma paspyuieHus
MPECTABISIET S-00pa3HYI0 KPUBYIO, XaPAKTEPHYIO 11
KpHUBO# 13 Teopuu KatacTpod [27]. UToOsI ommcatp S-
00pa3HyI0 KPUBYIO HY>KHO PaCCMOTPETh TPH OOBEKTA:
1) mens QyHKIMOHUPOBAHUS; 2) TBE KOOPAWHATEHI IIPO-
necca; 3) ynpaBisiolmue mapaMeTpsl. B Hamem pac-
CMOTpPCHUH LeNb (YHKIMOHUPOBAHUS - Pa3pyIICHHE
CIUIaBa, a KOOPIMHATON MpoIiecca pa3pylIeHHUs BO3b-
MEM CKOPOCTh ABWXCHHS TPEUUHbI Lym, 00yCI0BICH-
HOM 06pa3oBanueM N 3JIeMEHTApHBIX 04aroB pa3pylie-
HUS, TIPONOPIIMOHATIFHOE YHCIy TpeluH. B xauecTse
YIPaBIAONUX TapaMeTPOB MbI BO3bMEM IUIOTHOCTH P

d_L:C _1_f
dt 1-R

rae C, n, p, q - sMoupuyeckue ko3 HUINEHTHI,
KOTOPBIE OINPENENAIOTCS I Pa3lIuYHbIX METaJlIIOB B
pe3yJbTare MpoBEJCHHUS IKCIIEPUMEHTOB; R - kK03 du-
IMEHT aCUMMETPHUH LIUKIIa HarpysxeHust; f - koaddum-
€HT PaCKPBITHS TPEILHHBI;

- oboOmennas monems ®opmana P.Jx. [30],
Maiimona I'. [32], Kaccuma C. [33], koTopast y4uThI-
BAaeT BIMSHHUE CPEHEr0 HANPSDKEHMS IMKJIIA, TIOpOTo-
BOE€ 3HaYeHHE KO3 (HUINEHTa HHTEHCUBHOCTH HaIps-
skernit Kin, yCKOpeHHBIH pocT mpu npuoimkeHn K x
Kic, a Takxe 3pQeKTs, CBI3aHHBIC C Pa3BUTHEM ILIa-
CTHYEeCKHX AedopManii TakuX, Kak 3aKpBITHE Tpe-
HIMHBIL:

(11)

AE,,

m
dL _ C(AK )
dt (1_Reff )ch _AKeff
rae - AKess = Kmax,ef‘f - Kmin,ef‘f; Kmax,eff = Kax -
K red; Kminetf = K min = K red; Kred - K03 dunment un-
TEHCUBHOCTH OCTATOYHBIX HAIPSKEHUN.

Takum 00pa3oM, Ha OCHOBAaHHH IPOBEAEHHOTO
aHaIM3a pa3’IMYHBIX MOJENIEH M TEOpUH MOXKHO clie-
JaTh BBIBOJI O TOM, YTO HAH0OJIEe IPUEMIICMBIM CIIOCO-
0OM HCCIIeIOBaHUS POCTa YCTAIOCTHBIX TPEIIUH SIBIISI-
€TCsl He3aBUCUMBIN aHaJIU3 Pa3IMuHbIX CTaul pocTa ¢
YYETOM MEXAHU3MOB pa3pyILIEHHs TPELIUH.

(15)

u E/F(I), rue E - moxyias FOura u F(l) - Gaprep Iaii-
epica-Habappo crnasa. s koopawaatel L(N) 1 1Byx
YIPaBISIIOLIMX ITapaMeTPOB B TEOPHH KaTacTpod nme-
€TCsl TOJILKO OJTHa KaHOHMYECKasi 3aBUCUMOCTb JUIA 3a-
mmicy 3aBucUMocTd GyHkumu nenu [28]:
L(N)=0.25N* —0.5pN? — A/F(I) - N. (12)

Katactpoda, umeromas Takylo MOTEHIHAIBHYIO
¢yaxkomo  L(N), nHaspBaercs KatacTpodoil Tuma
«coopkm» Yurau [28]. YpaBrenue (12) 3amaeT craTu-
YEeCKyI0 MOJIENb Pa3pyIIeHus ciuiaBa. s mosrydeHns
JUHAMHYIECKOW MOJeny OyJeM CUUTaTh TPEIIUHY I'pa-
IHMEHTHOM CHCTEMOM. DTO O3HAYAET, YTO MOTEHI[HAIIb-
Has ¢yakmus L(N) ctpemurcs k sxctpemymy. ['pamgm-
ent Gynkuuu L(N) paBen:

dL(N) _ OL(N) _ s oN— AZF(1y = 0. (13)
dt ON

B MmexaHuke Takoe ypaBHEHHE XapaKTEpHO IS
JBIDKCHUS B CpeJie BA3KOTO TPEeHUs (BHyTpPEHHEE Tpe-
HHE B cIulaBe). B aToM ciydae mporiecc nepexona u3
OJTHOTO COCTOSIHHS B JIpyTo€ MOJTy4aeTcsl INIaBHbIM, MO-
XOXHM Ha S-o00pasHyio kpuByio (puc. 10). Pacuer
ypaBueHus (13) mo popmyne Kapmana man mams gucna
Tpemmn B cramu N = 1.2 107 [29].

Cample TO3HUE TONBITKY MOJTYYUTh YpaBHEHHUE
CKOPOCTH pOCTa TPEIIMHBI, C IOMOINBI0 KOTOPOTO
MOJKHO OBIIIO OBI OTIMCATH BCE TP ydacTKa AUarpaMMbl
dL/dN - AK,, mpuBenu K JJOBOJBHO TPOMO3KHM BBIpa-
JKCHUAM:

- MoauduuupoBaHHoe ypaBHeHue dDopmana -
Mutta [30] mpeanoxkeno B pabore Canmapa M. u
Puuapna X.A. [31]:

~ s ~ q
1—% l—Eﬂﬂ , (14)
AE.,, E,

BoiBoABI U NpeI0KeHUSs

B macrosmiee BpeMs B OONBIIMHCTBE CIIydaeB
POCT TpEeLIMH KOHKPETHOW ()OPMBI M Pa3MEpOB H3Y-
YaloT ¢ O3ULIKMK MEXaHUKU pa3pylueHus. [Ipumenenue
K1accudeckux (opMyls AJsl ONpeleNieHus] CKOPOCTH
pOCTa YCTaJOCTHBIX TPEIIMH TaKUX, Kak (opmyna
[Ispuca, He MO3BONIAET ydecTh BCEro pasHOOOpa3us U
CJIOKHOCTH Harpy’>kaeMbIX Tell, pa3MepoB U (HOpPMBI
TPELIVH.

[pennoxenus:

YToOBI TOJTyYUTh ypaBHEHHE CKOPOCTH pOCTa Tpe-
IIMHBI, C TTIOMOIIHI0 KOTOPOTO MOXKHO OBIJIO OBbI OMH-
caTb Bce Tpu yudacTka nguarpamMmel dL/dN - AK|, HeoO-
XOJMMO HCIIOJIb30BaTh TEOPHUIO KaTacTpod ¢ MOAXOAs-
IIMMH YIPaBJIIOIUME [TapaMeTpaMH.

BaaropapHocTts

JlarHas Hay4Has CTaThs OIyOJMKOBaHA B paMKax
BBITNOJIHEHHSI HAYYHOH IPOrpaMMBbI IPOrpaMMHO-1IeNIe-
Boro ¢uHaHcuposanus Ha 2021-2023 roxer UPH Ne
BR1090150221 «Pa3paboTka TEXHOJOTHU 3alIUTHBIX
MOKPBITUI NOBEPXHOCTEH BOOPY>KEHHSI 1 BOGHHOU TeX-
HUKH JJIs1 3aIUTHI OT arPECCUBHBIX (DAKTOPOB OKpYKa-
IoIeH Cpeabl M YCIOBHI SKCIUTyaTalum» (McciieoBa-
Hue ¢uHaHcupyercs KommreTromM Hayku MuHHCTEp-
CTBa HAyKH W BBICIIEr0 oOpa3zoBaHMs PecmyOmmku
Kazaxcran).
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AHHOTAIHSA

Poccus na MPOTAKCHUU TMOCICAHETO ThICAYCIICTHA, PYKOBOACTBOBAJIaACh CBOUMU UMIICPCKUMU aMGI/IHI/IHM,
nopaboinas B MepByI0 ouepelb MPUIPAHUYHBIE CTPAHBI U IKCIIOPTHPYET CBOIO 3aXBATHUYECKYIO JIOKTPHHY B
CTpaHbl JPYTUX KOHTHHEHTOB. A(QPHKAHCKHUE CTPAHBI MO BHIOM MOMOIIM POCCHH B HAIIMOHATLHOM OCBOOOIM-
TEJILHOM JIBU)KEHHH, TI0JTy4Yallil CMEPTh M OIyCTOLIIEHNE TopoJIoB U cell. HenaBHue coObiTHs Ha biimxnem Boctoxke
B Cupun — MaccoBoe YOHHCTBO MEPHOTO HACSIICHUS U pa3pyLICHHE TOPOIOB. SIpKUM IPUMEPOM CITYKUT AJIETITIO
r7ie TOTHOH ECSITKH THICSY JIIOJCH B pe3ysbTaTe KOBPOBBIX OOMOapIUpOBOK, a caM ropoj ObLT pa3pyIIeH Mol
HOCTBIO.

Hauwnnas c BpPEMCH KneBckux KHSKECTB MOKHO MpOCICAUTD YyiKacaromue COOBITHS Me)KI[OYCO6HOI>i BOMHEI
B pazopennu Kuesa u youiictBa MupHOTO HaceneHus. 1 3To nmpoormkanochk Bekamu, Kpeutatas ¢ppasa [letpa mep-
Boro: «IIpopy6uts okao B EBporry», moBeprio Poccuro B SKOHOMUYECKHUIT KPU3UC, THOSIIA COTHH THICSY JTFOICH.

Ha nmporsokenun 6onee uem 800 siet, Poccust, OTSromeHHAS UMIIEPCKUMU aMOUIMSIMHU CTa0WIBHO, MPOBO-
JAuiia 3aXBATHUYCCKYIO MOJIMTUKY, NIPOMOBEAYSA CBOUM I'paxKJaHaM HX MPEBOCXOJACTBO Had APYI'MMU HapoAdaMH,
BCEJISAA B MX AYIIN BEIMKOAEP KaBHBIA MIOBUHU3M. DTO MPOCISKHUBACTCS Ha BCEM UCTOpHUUecKoM aTare Poccun:
duHckas BoliHa, BoiiHa B CeBepHoil Ocetun, A0xaszum, ['py3un, Ueune, [IpuanectpoBbe u B YKpauHe.

KI'B, a mo3nuee ®Ch Poccun, mpoBoauio MaccoBOE€ YHUUTOXKEHHUE JIUIEPOB HALIMOHATIBHBIX ABWKCHUN He-
YTOAHBIX erMJ‘IIO, TaK Ha3bIBacMbIC 3aUKMCTKH BEHITIOJHSJINCH areHTaMHu Poccuu 1mo JJMKBH AT Oq)I/II_lepOB pas-
BCAKH, OTKAa3aBIINXC HUCHOJIHATH MPCCTYNHBIC MPHUKA3bl IIPOTUB YCIIOBCYHOCTH. CHaﬁHepCKHe noapa3acjacHus
Cnyx0b1 Oe3omacHOCTH Poccnu, mpunensHeIM orHeM yOuBanu muaepoB Maiinana B Kuese.

Abstract

Russia, over the last millennium, has been guided by its imperial ambitions, enslaving primarily frontier
countries and exporting its doctrine of aggression to countries on other continents. African countries, under the
guise of aiding Russia's national liberation movement, have received death and devastation from towns and vil-
lages. Recent events in the Middle East in Syria have seen massacres of civilians and destruction of cities. A
striking example is Aleppo, where tens of thousands of people were Killed in carpet bombing and the city itself
was completely destroyed.

Since the times of the Kiev principalities, one can trace the horrific events of the internecine war in the dev-
astation of Kiev and the killing of civilians. For centuries, Peter the Great's catchphrase: "To build a window to
Europe” plunged Russia into an economic crisis, killing hundreds of thousands of people.

For more than 800 years, Russia, burdened by imperial ambitions, steadily pursued an aggressive policy,
preaching to its citizens its superiority over other nations, instilling a great power chauvinism in their souls. This
can be traced throughout Russian history: the Finnish war, the war in North Ossetia, Abkhazia, Georgia, Chechnya,
Transnistria and Ukraine.

The KGB, and later the FSB of Russia, carried out mass exterminations of national movement leaders unde-
sirable to the Kremlin; so-called mop-ups were carried out by Russian agents to eliminate intelligence officers
who refused to carry out criminal orders against humanity. Russian Security Service sniper units used targeted fire
to kill Maidan leaders in Kiev.

Kuarwuesbie cioBa: ['ocyiapctBo — Teppopuct, Mukepus, arpeccop, BoopyxeHHble cuiibl YKpauHbl, KOATU-
LM, MEXKTYHApOAHbBIE IIPECTYITHUKM.

Keywords: Terrorist State, Ichkeria, aggressor, Ukrainian Armed Forces, coalition, international criminals.

IMocranoBka mpodaemsl. Camasi GosbIast po-
OneMa, 3aKJIF0YaeTCsl B CACPKUBAHUM PYCCKOH arpec-
cuM rje YKpauHa, TepseT CBOMX CaMbIX BEPHBIX U IIpe-
JIaHHBIX CBIHOB M Jouepei, 6 MUIIHNOHOB YKpPaWHIEB
SMUTPUPOBAJIO 3a rpaHully. [lociie okoHYaHUS BOMHBI
YKpanHe TPeICTONT BOCCTAHOBHUTH OOJBIIYIO YaCTh

CBOEr0 MPOMBIIIJIEHHOTO MOTEHIIMAala, OTCTPOUTh TO-
poaa u cena.

AHaJIn3 MocJeIHUX UCCIeJOBAHNI U My0IuKa-
umui. Kaura Tomaca ne Baans u Kapnorter T'omn
«Yeuns: manennkas mnoOemoHOcHass BoiiHa», IlaBen
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TopHocraii «Mudsl ncTopun YKpauHb», COBPEMEH-
Hble Matepuaibl Ha FOTy0 xanane Burtamms I[lopTHE-
koBa «O 0OCOOEHHOCTSIX pYCCKOW arpeccuu B YKpa-
HHE», caMOaHaJIN3 aBTopa CTaTbU, MaTepPHAJIOB U3 Iie-
penosoii «M3 mepBbIXx ycT». Bce 3TM Marepuaisl
MPOCIIEKUBAIOT, CYIHOCTh POCCUIICKON arpeccuu Ha
JUINTEJIbHOM HCTOPUYECKOM OTpe3Ke CYIIECTBOBAHUS.
B mnocnennux paborax Buramms I[loptHukoBa, maH
YTBEPAMUTENBHBIN OTBET MPUYNH HanaaeHus [lyTuna Ha
VYkpauny.

BbiesieHne He pellleHHBIX paHee YacTeil 00-
meil mpodaemMbl. OCHOBHBIE YacTH KOTOpPBIe OBUTH HE
pemieHs! B 001eit mpobieMe Mo MHEHHIO aBTOpPa, OTHO-
CATCS K NIEpBOHAYANBHON (ha3e BOMHEI Iie OTEPH BO-
MHOB OBbLTM HanOOJIBIIUMH, CACPKHUBAsi HATUCK 3aBOE-
BaTesel 0e3 JOJHKHOW MOATOTOBKH M OOEBOIO OIBITA
IIPY ITOCTOSTHHOM Ae(UINTE BOOPYKEHUs U Ooenpura-
COB.

Heas crareu. IIpoananu3upoBaTb C Y4eTOM
CBOMX HCCIIEIOBATENbCKUX BO3MOXKHOCTEH MpPUPORY
BOMHBI B YKpauHe, €€ INpecTylHOE BEIECHUE PYCCKON
apmueil B paspe3 ¢ KeneBckoi kouBeHuueil. Caenana
MOTIBITKA, 00OPaTUTh BHUMAaHNE HAa MMEIOIINECS HAIlH
o01mue mpomMaxu ¢ 3apyOeKHBIMH NTapTHEPAMH U AaTh
OTZAEIbHBIE PEKOMEHIALNH B YIIy4JIICHHH 60ecroco0-
HOCTH Hallled apMHHU.

H3n0:xxeHnne ocHOBHOro martepuana. ITpocmar-
pHUBast HCTOPHUYECKYIO JIETONUCH, MBI HAXOUM HUCTOKH
arpecCUBHOCTH MOCKOBCKHUX KHs3eH. 850 et Tomy ux
Koanmuius w3 11 mpaBuTeNnel KHSKECTB COOpaHHOM
Brnagumupo-Cy3naneckum  kHsizeM AHzpeem boro-
mobckuM (cerHOM FOpust JJonropyKoro u MmoJIoBenKOH
KHSDKHBI, TodepH XaHa Aenbl OceHeBHYa) U BO3TIIAB-
JIeHHOH ero celHOM McTucnaBoM AHapeeBrueM. OHU ¢
0c000H KECTOKOCThIO YOMBATM KHEBISIH, HACHIYS
JKEHIINH, TTocie uX HananeHus Kne Obul mpeBparieH
B COXOKEHHBIN Topon [1].

Onoxa [lerpa nepBoro, o3HaMmeHOBaHa ObLIa 3a-
XBaTOM YY)KHX TEPPUTOPUIl Ha MPOTsDKEHHH ¢ 1695
roga o 1723 rox. Ero Teatp BoeHHBIX JecTBUIT 0XBa-
ThIBAJ 3eMJn Oyaymien EBponeiickoit wactu u Kacmmii-
CKOT'O pernoHa rocyJapcTs. B mepuon ero npasneHus,
9KOHOMUKA CTPaHbl OblIa TOAYMHEHA MIUTNTAPU3ALINH,
CTPOMIIMCH BOEHHBIE MOPCKHE CyJa, CO3JaBallUCh
OoJpIIre 3amacel OTHECTPEIBHOTO OpyXus [2].

Ha BceM ucropnueckom otpeske xu3Hu Poccun B
0001 MoNUTHYECKOH (hopMary €€ MpaBiIeHUs] OHa
UCIIOBEA0BANIA MONUTUKY 3aXBaTa 4y>KUX TEPPUTOPUIL
U pasrpabieHus MPUPOJHBIX PECYPCOB M HAITMOHAIb-
HBIX IIEHHOCTEH HapoJ0B, MOMAaBIIHUX MOJA €€ MOJIOX
arpeccuu. CoOBITHS HAIINX JHEH, OTMEUeHBI KPOBABOM
METKOH POCCUICKHMX BOEHHBIX KoMnaHuii Ha KaBkase,
Kpeimy, [TpugHecTpoBbe 1 MHOTOCTpaJalbHON YKpa-
UHE.

B annans! ucropun Bouna YedeHckas BoiHa, Kak
nepBasi U BTOpas Iie HarisgHa BUJHA pyccKas MaTojo-
THYeCKast 3]I0CTh M HEHABUCTh K MaJIbIM HapOAaM H Cy-
BEpEHHBIM TocynapcTBaM. UedeHCKHH Hapoja U30pai
CaMOCTOSITENIbHBIN, HE3aBUCHUMBIN IyTh pa3BUTUSL
cBoel cTpaHbl - Mukepuu, BO rjiaBe ¢ Mpe3ugeHTOM
Mxoxapom lynaeseiM. IlepBas BoliHa Ha TeppuTOpUn
WNukepun Obuta 3akoHYEHA MOTHON mobemoi YeueH-
ckoro Hapopa. [Ipesunent PO Ensuun b.H., nocraBun

3a/1a4y IepeJl TeHEPAIUTETOM, TIOJIHOTO YHHYTOXKEHUS
MoJtofion pecyOsmku 1 youtictsa [Ipesunenta Muke-
pun. Poccus, cpaBssiina ¢ 3emuteit ['po3ublid, yous 6osee
100 ThICSY MHUpPHBIX I'paXkJaH U COBEPILMIA TEPPOPU-
CTUYECKMM aKT IO JUIIECHUIO ku3HU Jxxoxapa Hdyna-
eBa. [IpaBnenne YeuHeil ObLIO OTHAHO HM3BECTHOMY
teppopucty Pam3any KaasipoBy. Ero BolickoBsle noa-
paszeneHus1, IposIBISLIIN 0COObIe 3BEpPCTBa B YKpanHe,
yOuBas M HaCWIys MUpHOE HaceseHue [3].

24 ¢pespans 2022 roga Poccust BeporoMHO BTOPT-
Jack HA TEPPUTOPHUIO YKpawHBI, 0003BaB CBOU MCH-
CTBUS BOWCKOBOH ollepaliuell 1o CIaCEHUI0 YKPauHIIEB
oT HaroHaeHOTO THeta. [Tnan [lytuna OpLT paccuu-
TaH Ha OJJHOHENIENbHOE BEJICHHUE CBOEH TeppopucTuye-
CKOM IporpaMMsbl IO 3aXBaTy BCEeX YKpPAaMHCKHX 3e-
Menb. Ho sipocTHOE cOnmpoTHUBIEHNE YKPaUHIEB, PH-
BEJNO €ro B OCIIEHCTBO, YTO M IOCIYXHJIO Ul HEro
BO3MOXKHOCTBIO BEJICHHSI KPYITHOMAcIITaOHOH BOWHBI,
HemagHo yOuBas MHpHOE HaceJeHHWe, paszpylias ro-
pona u cena, 00bEKTH HHPPACTPYKTYPBI.

CrpaBeUIMBOCTH pajiy, HAJO0 NPU3HATH OLINOKH
PYKOBOACTBA YKpaWHbl M HAIIMX 3alaJHbIX MapTHeE-
POB, 10 MOCIEAHEr0 Halle PyKOBOJACTBO, CUUTANIO HE
BO3MOXHBIM Hanagenust Poccun Ha Ykpauny. Kpbuia-
tas ¢pasa Brmagummpa 3enenckoro «BecHoii Oymem
JKapUTh IIAIUIBIKWY, JaBaja IOJHOe yOeKIeHHue O Tep-
NUMBIX OTHOWIEHUAX YkpauHsl U Poccun. K coxane-
HUIO, TaK JyMaj U aBTOp CTaTbU, 1 MHOTHE YKPAUHIIBI,
HO 3TO 3a0JyXIEHHE CTOMJIO HaM OOJBLIMX MOTEPb.
Bpar 6e3 cepbe3HOro CONpOTUBIIEHHS BTOPIcs B Xep-
COHCKYIO 0071aCTh, CO CTOPOHBI A30BCKOTO MOPS OBJIa-
Jell HallUMU 3€MJSIMH, OTpPE3aB IOJHOCTBIO IyTh K
mopto. Pazenka CIIA, Hac npenynpexnaaina 3a J0JIro
JI0 BTOpXEHUsI, 4T0 Poccusi roTOBUT KpynHOMAacIITao-
HOE HACTYIUICHUE Ha YKPanHy, K COXKAICHUIO, HAMU HE
OBUTH IPUHATH MAaKCUMAIILHO JIeWCTBEHHBIE MephI. [ 0-
Bops o Hamux Apy3bax B CIIA u EC, MoxHO ¢ coxa-
JICHHEM KOHCTaTHPOBaTh, YTO Ha NIEPBOM 3Talle OKaza-
HUSl YKpauHEe BOCHHOM M IPOJOBOJBLCTBEHHOW IIO-
MOIITH, TIPOU30IIIO IPOMEIJICHHE, KOTOPOE CKa3aloch
Ha OonpmIMX MOTepsXx BOOPYXKEHHBIX CHI YKpauHBI
BCY. fpoctHO 000poHSssACH HamM OOWIBI CBOMMHU
KHU3HAMH M 3I00POBBEM, CIEPKUBAIM HATHCK arpec-
copa. Kak cka3zan rmaBHOKOMaHIyIOIIMIA Halled apMuun
Banepuit 3amyxusiii: «Jluaus ¢poHTa, cocraBiser
1500 xunomeTpoB, YKkpauHa, IpOJ0IKAET CACPKUBATH
Poccuro Ha CyXoImyTHOM y4acTke 00mIeH MPOTsKEeHHO-
cThio 3786 KuIOMETPOBY [4].

3BepcTBa PYCCKUX OKKYIIAaHTOB HE UMEIOT I'PaHMIL
JIO3BOJICHHOCTH, OHH MPEB30IUIN M0 YXUIIPEHHOCTH U
CTETIeHH HACHJIMS CaMBIX OTOJITENBIX STHbIYap, (ammcer-
CKuX n3BeproB Bropoit MupoBoii BOWHEL. DTOMY CBH-
JETEIbCTBYIOT BCE OKKYIMPOBAaHHBIE Iopojia M cela
VYxpaunsl. B EBporne n CILIA 651111 00Hapo10BaHbBI Ma-
TepUaNbl MeXAyHapoaHOro paccienobanus no Kues-
ckoit obnactu (ropona byda, Mprens), XapbkoBckoit
obnactu (Kynsiack, M3tom), e MupoBast o011ecTBeH-
HOCTb yBHJEJIa HArJsHO 3BEPUHYIO CYLIHOCTb pycC-
ckoil apMun. Bo MHOTrMX smu3ozax Hacwivs, M300u-
JYIOT (paKThI MacCOBBIX PACCTPEIIOB MUPHOTO Haceme-
HUS, W3HACWJIOBAHWE IKCHIIMH, JIeTeH, TBITKH C
HCIIOJTB30BaHUEM JJIEKTPUIECKOTO pa3psja W MHOTOE
IpyToe.
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brarogapst akTMBHOM TTOMOIIIX COZIPY’KECTBA TOC-
YIapCTB MPOTUB POCCUNUCKOM arpeccuu B Y KpauHe, 1e-
penoM HacTynui no Bceil smHun dponra u BCY Ha
JaHHBII MOMEHT, ocBoOo MM 40 % OKKYyNHMpOBaHHOM
Teppuropuu. Ho myTh k mo0esie TAXKemblii U KPOBaBBIH
— Bpar OKomajcs M 3aHsU1 JIMHUIO 000POHBI, HAHOCS T10-
CTOSIHHO yJlapbl OaJUTMCTHUECKUMH, KPBUIATHIMH pPaKe-
TaMM, YNPaBIsIEMbIMH aBHaOOMOAaMHM M JPOHOMH.
CMmepTenbHbIE U Pa3pyIINTENbHBIE YAAphl OH HAHOCHT,
Kak C apMajsl Kopabieid HaIBOAHOTO M IOJBOJHOTO
IUIaBaHus, O0azupyromux B UepHOM Mope, Tak U3 Iy-
OMHBI CBOETO PacCPEAOTOUCHUS, UCTIONB3YS ABHALUIO
CIOCOOHYIO0 HAaHOCHUTH yAapbl KPbUIATBIMH PAaKETaAMHU.
Ha ceronns aBHallMOHHOE KPBUIO arpeccopa, cocTaB-
astiet 950 uctpebureneil U MWTYPMOBUKOB U 125 GoM-
0apIUpOBIIMKOB, OPOHNPOBAHHAS TEXHHKA IIPEBOCXO-
JIUT HaC Ha MOJISX CpaXKeHHUs B 3 pasa, Tak ke UMeeTcs
MPEBOCXOJICTBO B >KUBOM cuiie B 3 — 3,5 pa3a. YkpauH-
CKUE BOUHBI JEMOHCTPUPYIOT BBICOKOE€ BOMHCKOE Ma-
CTEpCTBO, TOOEXKIast Bpara yMEHHEM U OTBaroi, roto-
BSICH K KPYITHOMAacCIITAOHOMY HAaCTYIUICHHIO.

UroObl BRITHATh C YKPAWMHCKOH 3eMIIH PYCCKHX
BOSIK OJTypMaHEHHBIX Ty THHCKOH IIpONara’jon o Belu-
YUH PYCCKOTO AyXa W MOOEJOHOCHOW apMHH, HaM
HeoOxoanMo XoTs OBl B JIBa pa3a MPEBBICHTH MOKa3a-
TE€JIU OCHAICHHOCTY apMuU PD, uTO B JaHHBII MOMEHT
HE peasibHO. 371ech BCTYIIAeT B CHJIy MOTHBALIUS BOUHA
Ha T00eny, BBICOKOE HayYHO-TEXHHUECKOE KauyecTBO
TEXHHUKH, BblyuKa Ka)XXJOro coyjara u oduuepa cro-
COOHOTO MPOBOANTH OOEBbIE ICHCTBHS HA CAMOM BBICO-
KOM COBPEMEHHOM YPOBHE BOGHHOTO HCKYCCTBa M 0€3-
YCIIOBHO, MOZJIEP)KKa MHPOBOH OOIIECTBEHHOCTH H
IJ1aB FOCYAapCTB aHTUPOCCUMCKON Koanuuuu [5].

Kaxxaplii U3 Hac yKpauHIIEB O 3TOW BOWHE 3HAET
HE MOHACTBIIIKE, Mbl TOCTOSHHO MOJAEPKUBAEM TEC-
HYIO CBSI3b C HalIMMH POJICTBEHHUKAMHU M OJIM3KUMH
JIIPY3bsIMU  XpaOpo Cpa)karolUMHUCA Ha TEpeloBOMH,
MOJICPKUBAsi UX MOPAJIbHO M MaTEPUAIBHO, MBI BH-
JIUM TOT OFPOMHBIN IOTEHLMA, KOTOPBIA HAXOAUTCS B
Ka)KJIOM M3 HHUX, CIIOCOOHBIM BecTH ux Kk [lobeae Hax
Bparom, He 1ia/ig CBOUX KU3HEH.

B HacToAmuMi MOMEHT JUIsl yCIEIHOIO KOHTPHA-
CTYIUICHUS Ha MIMPOKOM y4acTKe (PpOHTa, MBI JOJKHBI
00ecIeunTh INIOTHOCTh OTHSI BCEX HAa3eMHBIX M BO3-
JYLIHBIX CPEJCTB IPEBBIMAIONIYI0 HNPOTUBHYIO CTO-
POHY, MHaue HaIlle HACTYIICHUE MOJKET 3aXJICOHYThCS
Y IIPUBECTHU K OOJBIINM MOTEPSM.

Hamra mobena 6e3 cBoeBpeMeHHON U (P (PEKTHB-
HOM MOMOILM HE BO3MOKHA, Y KpanHa HEe UMEET JJ0CTa-
TOYHOM SKOHOMUYECKON U TEXHUYECKOW 0a3bl B POM3-
BOJICTBE COBPEMEHHOTO BOOPYKCHHS U OOETIPUIIACOB.
OTOT BONPOC SBIAETCS KIIOYEBBIM, pEIIEHHE KOTO-
POTro, TIO3BOJIUT PEATIM30BaTh B 000 BEICOKYIO CTETIEHB
MOTHBHPOBAHHOCTH OOMIIOB Y KPaMHCKOW apMHU.

IIyTuH M ero oxpy’keHHE NPEAYYBCTBYIOT CBOIO
KOHUUHY — MEXTyHapOAHBIX IPECTYITHUKOB, MACTEPOB
Teppopa, HacuiIust ¥ Gabcu(PUKaTOpOB (HaKTOB, HIYT
Ha CaMble IPA3HbIE METO/IbI BEACHUS BOMHBI C UCIIOJIb-
30BaHUEM OpYXHs MaccoBoro nopaxkenus (docdop-
HBIE 3aps/Ibl, KACCETHBIE OOCTPUIACKHI, CBEPXMOIITHEIC
aBHUAIMOHHBIE O0MOBI). DAKT TEPPOPUCTUIECKOTO aKTa
r100aTbHOTO MacmiTaba paBHBIA JIOKAIBHOMY SJIEp-

HOMY B3pBIBY 10 cBOell cumiie U MacimTady Ha Kaxos-
ckoit I'DC, npuBen k rubenu W paHEHHSIM MHPHOTO
HaceneHust, 700 ThICSY YCIOBEK OCTAIUCh O€3 MUThEe-
BOI1 Boztbl, 150 TOHH roprodye cMa304HBIX MaTEPUANIOB
romnanu B BoAbI J[Hemnpa, TMraHTCKUI Bajl BOJBI 1OCIIE
B3pbIBa JaMOBI CHEC Ha CBOEM ITyTU: JOMa, MaIlUHBI,
JepeBbsi. B oTaenbHbI palioHax 3aTONJIEHUS, YPOBEHb
BOJIBI OAHsUICA OT 12 10 7 MeTpoB, 22 THICSYU YEIO-
BEK, ocTtauuch 0Oe3 kpopa. [lo OIeHKe yKpamHCKHX
YYeHHBIX arpapueB IOCe B3pBIBA JaMOBI, HaBOIHE-
HHEM, CMBIT OBUI ITIOAOPOAHBIA CION 3eMIH — TYMYC,
YTO TIpHUBENET K 001meil morepe 3epHOBHIX 10 30 %, n
9TO CKaKeTCs Ha NeUIMTE SKCIIOpTa 3epHA M TIOBBI-
LIEHUU MUPOBBIX IIEH Ha MIPOAOBOJILCTBHE [6].

ITouepk Poccuiickux TeppOpUCTOB OJUH U TOT XK€,
HauyuHas ¢ 2014 roxa okkynamuu JJonbacca — 31o rpa-
0eX NPOM3BOJICTBEHHBIX PECYPCOB, WM IOJHOE HMX
YHUUYTOXEHHUe. PasrpalieHune yKpaumHCKOro HMYIIe-
CTBa, KYJbTYPHBIX LIEHHOCTEH, MPOXOJUT MO TOH XKe
cxeMme, uro u Ha JloHOacce, TOIBKO MacmITadbl B Jie-
CATKH pa3 Oombime. CKONBKO HYKHO €Il COBEPIIUTH
3MonesHu, akToB Teppopusma? UtoOwr Poccmio,
Ha3BaTb CTpPaHON Teppopusma. bonbpmas ocTopox-
HOCTb HAIIUX aMEPUKAHCKUX M €BPONEIHCKUX NpY3ei,
MO3BOJISIET 3TOMY POCCUICKOMY HCUAZUIO TEPPOPU3MA,
TBOPHUTh O€3HAKa3aHHO CBOM NpecTyruieHus. [lnaHbr
IlyTuHa NOHATHBI, NOKOHYMB C YKpPauHOW, HaydaTb
BoiiHy c [lonbiueit u [Ipubantuiickumu ctpanamy, a 3a-
TEM TeaTp BOCHHBIX JEUCTBUN OH MepeOpPOCUT Ha BCIO
EBpony. Crapass Mozenbs MHUPHOTO yperylIupoBaHHS
BOCHHOTO KOH(JINKTA H3BECTHBIX ITOJIUTHKOB: AHTEIBI
Mepkens, Makpona, Illonena — He pabortaet, 3Bepb,
OTMBIIINCH KPOBU OYyJET BCE BpeMs, KaxXaaTh Bce 00-
Jee CBEeKeH, 37ech Ha YKpaWHCKOW 3emiie OOIMMHU
YCWIHSIMU HYKHO IIOKOHYHUTB C 3TUM MEKIYHAPOJHBIM
31I0M, IPYTOTO IMyTH y Hac HeT. Poccust obnamaet 60Ib-
IIMM KOHOMHUYECKHUM H YEeJIOBEUECKUM PECYPCOM, UTO
MO3BOJIMT €, yOMBaTh HacC ele JOJITHEe IOJbl, a CaMoe
TJIaBHOE OJypMaHEHHbIH Hapon Poccum, )kaxier mno-
0el1 1 MUPOBOTO T'OCTIOJICTBA.

AKTHBH3aIMsl TIOMOIIM HAIIMX MApTHEPOB B
6oprbe ¢ 00IIMM BparoM MHPOBOTO TEPpOpPH3Ma 3Ha-
YUTEJIbHO BO3POCIIA, YTO MO3BOJIMIO HAM C MEHBIIUM
KOJIMYECTBOM BOOPYKEHHUSI U OOCKOMILICKTOM TPOTHB
o0ecriedeHnsT pOCCUHCKOW apMUH, H3TOHSTE arpeccopa
¢ Ykpaunckoi 3emiu. [1o MHEHUIO, aBTOpa CTaTbU MBI
JIOITY CTHIIA HE OTIPaBIaHHOE IPOMEUICHIE B 00YICHUN
YKPauHCKUX JIETYMKOB B YNPABICHUH COBPEMEHHBIX
3apyOeKHBIX camoieToB. IIpu moctaTouHOM Kosimde-
CTBE MOATOTOBKH IHMJIOTOB M CO3JJaHHS COBPEMEHHOU
Ha3eMHON HMH(PACTPYKTypbl, HaM TMOHanooutcs 15
ackaapuuii (180 eauHuIT) TaKUX CaMOJICTOB, Kak F-16,
F-34 nns momHOTO MPEBOCXOACTBA B BO3AYyXE HAJl Bpa-
TOM.

VY HammMx aMepUKaHCKUX MapTHEPOB, CO3JANOCh
OIIMO0YHOE MHEHHE, YTO IIPOBE/ICHHE BOMCKOBBIX OIle-
paunii HeoOXOAMMO OCYLIECTBISATH TONBKO HA TEPPH-
TOpUM YKpauHbI, HE IEPEX0sl TOCYAaPCTBEHHBIX IPa-
Hull. TeppopHCTOB YHHUTOXAIOIUX CYyBEPEHHOE Je-
MOKpPaTHYECKOe TOCyIapCTBO HE00X0IUMO
JUKBUAMPOBATh B OOJbIIEH CBOEH Macce Ha WX COO-
CTBEHHOM 3eMite. J[J1s 3TOro HaM Hy KHBI PaKeThl Jallb-
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Hero paauyca nericteus 1o 1000 kumomeTpos, a B O1H-
JKaiiieM OynyimieM YKpanHa JOJDKHA CTaTh sIIEPHOU
Jiep>kaBoi 1o npuMmepy M3pauiist, 4To co3gact caepKu-
BaroIuii (akTop At Jr000ro arpeccopa, MOCSTHYB-
IIEro Ha e€ LEeJIOCTHOCTh U CYyBEPEHHTET.

He monsTHEIM ocTaetcst gakt npucyrctsus Poc-
cun B OOH B eé Cosere bezonmacHoctu. Craths 4
YcraBa roBoput, uto wienamu OOH Moxker cratb Jito-
60e MupomoOHBOe TOCYAapCcTBO. TO €CTh MUPOIIOOHE
Ha MoMmeHT BerytuieHuss B OOH sBisiercst o0s3aTenb-
HBIM ycnoBueM. A pemenne OOH o mpucoenmHeHUH
npuHAMaeT ['eHepanbpHas accamOies ¢ y4eToM peKo-
menparu CoB6esa. 11 3To TpeboBaHne AEHCTBUTEIHHO
BBITIOJIHSJIOCH Ul BCEX IPYIMX TOCYIapcTB KpoMe
Poccuu [7].

B momenT B3peiBa motuHbl Kaxosckoit I'DC B
OOH, ormeuanu JleHb pycckoro s3plka 3a0bIB, 4TO
UJeT KpoBaBas BOWHa B YKpauHe, pa3Bsi3aHHAs
Poccuiickum arpeccopom.

BruiBoabI U npeaiokeHus. B HacTosmee BpeMs
YkpanHa 6e3 akKTHBHON IOMOIIM HAIINX aMEpHKaHC-
KHX 1 €BPOIEIHCKHX IMapTHEPOB HE B COCTOSIHUM CIIpa-
BUTCSI C PYCCKUM arpeccopoM. ToT BBICOKHI 00eBOit
IyX YKPanHCKOTO BOWMHA, TBOPHT UyZeca Ha IoJie 005 ¢
MPEBOCXOISIIUM 10 YUCICHHOCTH U BOOPY’KEHHUIO Bpa-
JKeckoit cuiioit. B 3Toit cBA3M HaM HEOOXOIUMO YBEIH-
YHUTh MAcCy BOOPYKEHHUS 1 OOETIPUIIACOB 3apYyOEKHBIX

AHAJIOTOB, YTO IMO3BOJIUT MEHBIINM €T0 TIOTCHIINAIOM -
mo6exaath. JoKHBEI OBITH pa3padoTaHbl Ha TNIAHOBOM
OCHOBE IOCTaBKM BOOPYXKEHHS U OOCMparacos, 3TO
00eCIeYnT YeTKOe MIAHMPOBAHUE BOWCKOBBIX OIepa-
IUAH.
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SPECIFIC CHARACTERISTICS OF USING ELECTRICITY PULSE TECHNOLOGY FOR
CLEANING FLUE GAS FROM NITROGEN OXIDES

Berestovoi I.

Danube Institute of National University «Odesa Maritime Academy»

PhD, associate Professor of Department of Ship Power Plants and Systems, Ukraine
DOI: 10.5281/zen0d0.8070660

AHoTanisa

B crarTi po3risiHyTO 0COONINBOCTI BUKOPUCTAHHS EJIEKTPOIMITYJIbCHOT TEXHOJIOTIT IIPH OYHMIIEHHS TUMOBHX
FaSiB, PO3IIAHYTH HpaKTI/I‘IHi pe3ysIbTaT BOIPOBAPKECHHSA CUCTEM eHeKTpOiMHyHLCHOFO OYHIICHHA JUMOBUX I'a-
3iB. BcTaHOBIIEHO TEOPETHYHI 3aca/ii €IEKTPO-XIMIYHUX IPOIIECiB YTBOPEHHS Ta PEeKOMOIHAIIT a30Ty Ta HOTO OK-
CHIIB, SIKi YTBOPIOIOTHCA IPH €JICKTPOIMITYIIBECHIM 00poOIIi TMMOBHX Ta3iB. Bu3HaueHO THITOBI MPOOIEMH, 1110 BU-
HUKAKOTh HiZ[ gac eJ'IeKTpoiMHYJ'ILCHOFO OYHMIICHHA JUMOBHX rasis. PeSyanaTI/I Z[OCHiI[)KeHHH JA03BOJIMIIN PO3PO-
OWTH KOHIENTYalbHY CXEMY CKCIIEPHUMEHTAIFHOI YCTAHOBKU IS JOCHIDKCHHS Ta aHANi3y IPOLECIB IIiJ dac
€JIEKTPOIMITYIHCHOTO OYUIIIEHH TUMOBHUX T'a3iB Bil OKCHIIB a30Ty, BU3HAUCHI ITOJANBIII €TaIH JOCTiKSHHS.

Abstract

This article examines the unique characteristics of using electric pulse technology to clean flue gases, includ-
ing practical results from the implementation of electric pulse cleaning systems. The study establishes the theoret-
ical foundations of the electro-chemical processes involved in the formation and recombination of nitrogen and its
oxides during the electropulse treatment of flue gases. It also identifies typical problems that may arise during
electropulse cleaning of flue gases. Based on the research results, a conceptual diagram for an experimental instal-
lation to study and analyze electropulse cleaning processes of flue gases from nitrogen oxides was developed, and
further research stages were determined.

Kuro4oBi ci10Ba: okcuan a30Ty, e1eKTPOIMITYIbCHE OUUIIICHHS, TUMOBI T'a3H, €IeKTPO-XIMIUHI IPOIIECH, EKC-
NEPpUMCHTAJIbHA YCTaHOBKA.

Keywords: nitrogen oxides, electropulse cleaning, flue gases, electro-chemical processes, experimental

installation.

IMocranoBka npodJeMu

TpanuiiiHuii HampsIMOK 3HIDKEHHS JUMOBHX
ra3iB Ha cynHax 0a3yeTbCs Ha 3aKOHOJIABUMX OOMe-
skeHHAX (koHBeHIist MAPIIOJI). Bonu BKiIt09aroTh 00-
MEXeHHS! BUKHIIB okcuaiB Byriemto uepe3 CCAI in-
JICKC TIaJTNBa, BUKHUIIB OKCU/IIB CipKH Yepe3 BMICT CipKU
B TaMBI Ta BHUKHUAIB OKCHIIB a30Ty 3aJeKHO BiJ
00epTiB ABHUTYHA.

3apa3 Ui 3MEHIICHHS BUKU/IIB OKCHIIB a30Ty Ha
CyIHaX BHKOPHCTOBYIOThCS TaKi METOIH: CHCTEMa
SCR (cenekTHBHOrO KaTalliTAYHOTO BiIHOBJICHHS), SIKa
BUJIAJISIE OKCUJTU a30TY 3 TA30BOT0 MOTOKY; 301IbIIIEHHS
4yacy YHOPCKYBaHHS IaJIMBA B JIBUTYHAaX 3 €JIEKTPOH-
HUM YIIPaBIiHHAM; TEXHOJIOT1S PEIUPKYJIIALii TUMOBHX
ra3iB. BUKOpHUCTaHHS ITUX METOIB MOXe MPU3BOJAUTH
1o 3menmieHHs KK/ i 3011bIIeHAsS BUTpAT MannBa ye-
pe3 TOIaTKOBHH OIip 1 HETAaTHBHUH BILTUB HA MPOIIECH
3TOPSHHSL.

OctaHHI JOCIHIPKEHHS CIIPSMOBaHI Ha PO3POOKY
eNEeKTPO(I3UIHUX TEXHOJIOT1H OYHIICHHS ra3iB 3 BUKO-
PHUCTaHHSIM eJIeKTpOHHUX myd4kiB. Lli TexHomorii He
BIUIMBAIOTh OE3MOCEpEHB0 Ha POOOTY €HepreTHYHOL
ycTaHOBKH, He 3MeHITytoTh KK]I 1 He moTpeOyroTh 10-

JATKOBHUX peareHTiB. bibIie TOro, Taki TeXHOJOTIT MO-
JKYTh 3aCTOCOBYBATHUCSI 1 B IHIINX TaTy3s1X, BKIFOYHO 31
CTBOPEHHSIM aBTOHOMHHUX KJIACTEDPiB OYHUIIEHHS aTMO-
cthepu.

[Mpore icHylOTh mpoOIEeMH, SKi MOTPEOYIOTH
eKCIICPUMCHTANBHUX JTOCTIKeHb, HANPHUKIIA BILTHB
mapaMeTpiB eIeKTPOHHOTO My4YKa Ha BHIAICHHS TOK-
CHYHUX JOMIIIOK, BIUIMB PI3HUX JOMIIIOK Ha MPOIEC
BHUIAJICHHSA Ta 3HWKCHHS BUTpAT CHEPTil 3aCTOCYBaH-
HSM IMITyJIECHOTO PO3PSIIY.

AHaJi3 ocTaHHIX J0cailzkeHb Ta myodJikanii

OuHIeHHsT JAMOBHX Ta3iB BiJ OKCHIIB a30Ty
(NOx) Ta okcuais Byriemto (COXx) 3a T0TOMOTOIO eJie-
KTPOIMITYyJILCHOI 0OPOOKH € aKTyaIbHOIO TEMOO JTOCITi-
JUKEHB B Cy4acHii Haymi. Tak OCHOBHI HaIlpsIMKH J10C-
JDKeHbp B Iiif 00nacTi BKITIOYAIOTh: BUKOPUCTAHHS
IUTa3MOBUX TEXHOJOTIH - BUKOPUCTAHHS IDIa3MH IS
OYUINCHHS TUMOBHUX Ta3iB (IJ1a3Ma CTBOPIOETHCS IILIS-
XOM HAHECCHHSI BUCOKOBOJBTHUX CICKTPHYHUX PO3PS-
IiB Ha ra30BHH NOTIK, o0 Mictuth NOX Ta COX), mo
JIO3BOJISIE 3HIDKYBATH KOHIICHTPAIIO 3a0pyIHIOIOYHX
PEYOBUH MUIIXOM i0Hi3ali{ Ta OKUCICHHS IIUX CIIOIYK
[1-3, 5]; karamiTnuHa 06pOOKA - BHKOPUCTAHHS KaTalTi-
3aTOPiB Pa3oM 3 ENEKTPOIMITYJIbCHOIO 00pOOKOI0 st
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TIOJIITIICHHST €(DEKTUBHOCTI OYMIIICHHS TUMOBHX T'a3iB,
IO TO3BOJISIE aKTUBYBATH XIMI4HI peakilii, CIIPUIIOYN
konBepTamii NOx Ta COX B MEHIII IIKiJTUBI CTIOJIYKH,
Taki gk a30T 1a CO2; BUKOPUCTAHHS I0HHUX PO3PSIIIB -
(hOKyCYIOTBCSl HA BUKOPUCTaHHI 10HHUX PO3PSAIB IS
OYHINCHHS ITUMOBHX T'a3iB, [0 BKIFOUAE BUKOPUCTAHHS
IOHHHX BITDIB, SIKI CTBOPIOIOTBHCS ENEKTPHUYHUMH PO3-
psiiamu, JUis yIOBIIOBAHHS Ta BHIAJIICHHS 3a0pyIHIO-
I0YNX pe4oBUH [4].

i nocmiKeHHS MalOTh Ha METi PO3BUHYTH OLITBIII
e(eKTHBHI Ta EKOJIOTIYHO Oe3MeYHi METOIU OUUIICHHS
JUMOBUX Ta3iB, CIIPHSAIOYN 3MEHIICHHIO BUKHIIB IIKi-
JUTMBHX PEYOBHH y TIOBITPS Ta MOMIIIICHHIO SKOCTI 0-
BKLIJIA.

Cy4acHi DOCHIKEHHs! BIUIMBY €JIEKTPOIMITYJIbC-
HUX PO3PSAIIB HA OYMIIICHHS JUMOBHUX ra3iB Ta BOJIH MO-
Ka3yIOTh IICPCICKTHBHICTh 1X BUKOPHCTAHHS, aje Bpa-
XOBYIOUH CKJIAJIHICTh CTBOPCHHS MATEMATHYHOI MO-
nmeni mporeciB [1-3, 5], ski BHUHHMKAIOTH TiI Yac
CTBOPCHHS PO3psNy Ta MPOTiIKaHHS KPi3b HHOTO Ta3iB
a00 BOM, TOCTIKEHHS eIEKPOIMITYIbCHOT TEXHOIOT11
OYUIIEHHS MOTPeOy€e BEIHMKOI KiJIBKOCTI eKCIIePUMEH-
TiB.

Mera cratTi. Po3risay T 0c00IHBOCTI BUKOPHUC-
TaHHS CNEKTPOIMITYJIECHOI TEXHOJIOTIi OYMIICHHS JH-
MOBHX Ta3iB Bil OKCHIB a30Ty Ta MPAKTUYHI pe3yJib-
TaTH ii BUKOPUCTAHHS, MO3HAYNUTHU IUIAXU OAJIBLIOTO
JIOCITi IPKEHHS

Bukiaan ocHoBHOoro marepiamay. [Iporec ouu-
IICHHS JUMOBHX T'a3iB BiJl OKCHJIIB a30Ty €JIEKTPOIMITY-
JHCHAMH METOJaMu 3TigHo [1-3, 5] 6a3yeTncs 31e011b-
[IOI'0 HE HAa OKHUCJIEHHI CKJIAJOBHX JUMOBHX rasiB, a
came Ha ix aucomiarii (1-4):

N+NO — N; +O; (1)
N + NO; — 2NO; (2)
N + NO; — N2 + 20; 3)
O+ NO2; — O2 + NO. 4

ppm

= 140"
120}
100 |
80
60 |
40
20}

0

TOTAL NO_ VOL. FRACTION

DakTHYHO pe3yNbTaT PIBHOBATH IIMX PEaKLil 3a-
JISKUThH Bi 6arathoXx (hakTOpiB OCHOBHUMH 3 SIKHX €:
THCK, TEMIIepaTypa, CHEpris, BiJCOTKOBE CIiBBiJIHE-
cernsi Np, Oz, NO2, NO, O, N* Ta BIuTMBY 101aTKOBHX
CKJIQIOBHX JUMOBHX TaziB — SO,, CO, COy, H,0.

[Tpn YoMy BIUIMB THCKY Ta TEMIEpAaTypH Ha piB-
HoBary peakuii (1-4) TeOpeTHYHO MOXKIMBO JIOCHTITUTH
BPaxoOBYIOYH CTaHIapTHY eHepriro ['i60ca XiMiuHOT pe-
aKIii, eHTPOITiF0 KOMIOHEHTIB Ta KOHCTAHTH IIBUIKO-
CTi peaxiriii, ajie BIUIAB iHITNX (PaKTOPiB 3HAYHO yCKIIa-
JTHIOE TEOPETHYHI JOCITiHKEHHS, K HAaCiJOK TOTpedy-
FOUYH eKCIIEPUMEHTAIBHUX JOCITIIiB.

OxpiM BHIIE 3a3HAYEHOTO TAaKOXX Tpebda BPaxoBy-
BaTH, 1[0 OKCUJAM a30TYy SIKI YTBOPIOIOTHCS MPH BHCO-
KHX TeMIlepaTypax (Harmpukiaj, MMijJ yac 3ropsiHHS Ma-
JIMBA) € CTINKUMH CIIOJIyKaMH, sIKi MalOTh BUCOKY €He-
prifo 3B'I3Ky MK aTOMaMu a30Ty Ta KHCHIO, LIO
YTBOpIOE MilHI XiMiuHI 3B'si3ku. lle mpusBoauTh 10
TOTO, 110 OKCHUJIY a30TY 3aJHINAIOTHCS Y BUTJISI CIO-
JyK, HaBIiTbh MICJIsl OXOJOKEHHS, Ta IS iX pyHHYBaHHS
Tpeba BBOIUTH TOJJATKOBY €HEPTi0, KaTali3aTopH, Xi-
Mi4Hi peareHTH abo ix kombOiHamii. Takox Tpeba Bpa-
XOBYBATH, III0 BUKOPHCTAaHHS OyIb-IKUX XIMIYHUX pe-
areHTiB abo MpOIIeCiB Il pyHHYBaHHS OKCHIIIB a30Ty,
TIOBUHHO Bi0yBaTHCS 3 YpaxyBaHHSIM E€KOJIOTIYHHX Ta
0e3MeKOBUX BUMOT, & TAKOX MICHEBUX pPeryJisIiiHIX
CTaHIapTiB.

Tak B nocnimkerHi [1] migyac 00poOku IUMOBHX
rasiB €JeKTPOIMITYJIbCHUM PO3psaoM OyJIo BiIMiueHO
SIBUIIIC 301IbIICHHS BUKU/IIB OKCHJIIB a30Ty IIpH 00po-
Owi TpM BUCOKHX TEMIIepaTypax 3aMiCTh HOTO 3Me-
HBLIEHHS, pHC. 1.

High temperature
area

B Before
B After

3-10 3-17 3-26 3-31

DATE

Puc. 1. 3oua 36inbuenns suxudie okcuoie azomy npu 30i1bUeHH] memnepamypu
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B mpoMy sk mocmimkeHHI OyiI0 BiIMIYeHO Mpo-
OyieMu TIpH BUMIpIOBaHHi Ta3iB 3a gonomoro dypbe-
CHEKTPOCKOIIT B HACIIZOK HAasBHOCTI BOJHOI Mapu B
MPOAYKTAX 3rOPSHHSI, @ TAKOXK BIUIMB OKCHIIB CIPKH Ha
MPOIIECH PYHHYBAHHS OKCHJIIB a30TYy.

B nmocmimkennsax [2, 5] Oyno BU3HAYEHO HasiB-
HICTh BIUTMBY KOHIIEHTpamii Oz Ta KiTbKOCTI pO3psIiB
Ha KiJIbKICHI TOKa3HUKH PYHHYBaHHS OKCHIIB a30Ty 3a
JIOTIOMOT'010 €JIEKTPOIMITYIbCHOTO PO3psLy, puc. 2.

[NOi], ppm NOx ((a)t‘;ofr aén:ri
500 -+
at a fraction
400 - NOx (10% O)
30() 2 at a fraction
NO (10% O,)
200 - S
- - at a fraction
l-l--—------m a IO‘V 0"’
100 -+ R
0 r T '
0 100 200 300 N, pulses

Puc. 2. Bnaus xonyenmpayii Oz ma Kinbkocmi po3psoie Ha pYUHYBAHHA OKCUOI8 a30my

Bure 3a3HaueHi pe3ybTaT JOCTIHKEHb Oe3yMo-
BHO HE € BUYCPITHUMH, AJIc BOHU BXKE IMOKA3YIOTh CIIe-
UQIYHICTP HA HEBHU3HAYCHICTh XIMIYHHMX IIPOIICCIB,
1110 IIPOTIKAOTh MiJ 4ac 0OpOOKH TUMOBHX I'a3iB eleK-
TPOIMITYJIbCHUMH PO3psIIaMH, Ta BIUIUB OaraTbox Qak-
TOPIB SIKi CKJIQJIHO TEOPETUYHO JOCIIIKYBaTH.

protective
screen

JUJ1st MoAabIIoro JOCIKEHHS eJIeKTPOiMITyIbC-
HOi 00pOOKH IMMOBHX Ta3iB Ha 3MEHIICHHS BHUKHIIB
ABTOPOM JIOCJII/PKEHHS OyJI0 3aIpONOHOBAHO BUKOPHC-
TaHHS EKCIIEpUMEHTAJIBHOI YCTAaHOBKHM IIOKa3aHOI Ha
puc. 3.

electron beams

———m = =n generator

b= = = =

reaction
chamber |—

gas
analyzer

filter |

-

flue gases
_—
AN :
]
i |
cooler mixer

o

catalyst

Puc. 3. Excnepumenmanbna ycmanoska 00CIIONCeHHs eNeKMPOiMNYIbCHOI 00poOKU OUMOBUX 2a3i6

ExcriepuMeHTalbHa yCTAaHOBKA CKJIAA€ThCs 3
OXO0JIO/KyBaya (ISl 3HIDKEHHS TEMIIepaTypHt BHXJIOII-
HHX Ta3iB), 3MillyBada Kpi3b SKUI MOXHa ITOJaBaTH
KaTajizarop abo iHIIMI XIMIYHUHA peareHT, peakiiiHol
KaMepH pa3oM 3 eJIEKTPOIaMH Ta eJIeKTPOIMITyJIbCHUM
TeHePaTOpOM, 3 MOSKJIMBICTIO 3MIHM IapamMeTpiB HOro
poboTH (J4acToTH, HANPYTH, KiJIBKOCTI IMIYJBCIB), Ta
¢inpTpoM TpyOOro OUMINEHHS, Ta Tra3o0aHayizaTopa
(NO, NO2, CO,, CO, SO2). BukopucranHs Takoi ycra-

HOBKH JIO3BOJIMTH NMPOBECTH €KCIIEPUMEHTAIbHI IOCIi-
JUKEHHS BIUIMBY 3MIiHHM HapaMeTpiB €JIEeKTPOIMITyJIbc-
HOTO TeHePaToOpy Ta BIUIMBY XIMIYHUX peareHT Ha O4YH-
IIEHHs JMMOBHX T'a3iB.

BucHoBkH Ta mpono3umii.

EnextpoimirysibCHa TEXHOJIOTIsI MOKe OYyTH Tiepc-
MIEKTHBHUM METOJIOM Ta HAIIPSIMKOM OYMIIEHHS IUMO-
BHX Ta3iB BiJl OKCHIB a30Ty Ha CyJHAX, OCKUIBKH BOHA
HE 3HAYHO BIUIMBAE Ha POOOTY €HEPreTH4HOI YCTaHO-
BKH.
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JlocmipkeHHsT  €NEeKTPOIMITYJIbCHOT — TEXHOJIOTi1
OYHIICHHSI TIOTPeOYIOTh OiNbIlle eKCIIEPUMEHTIB, 30K-
peMa I10J10 BIUIMBY ITapaMeTpiB €IEKTPOHHOIO MyYKa,
JIOMIILIOK Ta 3HIDKEHHS! BUTPAT €HEpril.

JlonaTkoBi eKCIICpUMEHTAIbHI TOCTIIKCHHS IS
BU3HAYCHHS ONTHMAIBHUX NapaMeTpiB eNeKTPOiMILy-
JIbCHOI TEXHOJIOT1] OYMILEHHS IUMOBHX ra3iB Ha CyA-
Hax TOBUHHI BPAaxOBYBaTH €KOJIOTIUHI Ta Oe3MeKoBi
BHUMOTH, a TaKOXK MICIICBI peryIIAMiiiHI CTAaHAAPTH.
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AHoTamin

VY cTarTi po3rIISTHYTO MPOIIEC YTBOPEHHS Ta PO3IMOBCIOKEHHS MAJIOTa30BOi XMapH B TYIMHKOBIM BUPOOII TpH
HipuBHUX poOoTax. BuzHaueHo HOBXUHY 30HM MOMIMPEHHS MPOAYKTIB A€TOHALIT Ha aKTHBHiH ctaaii. OTpuMaHO
(l)OpMyJ'Iy JUIs1 BUBHAUYCHHA BiI[CTaHi TNEPCHECCHHA YaCTUHOK IMUITY BeHTHJ’IﬂHiﬁHHM IIOTOKOM. BCTaHOBJ’IeHO, 1o
BiIlCTaHL NIEPECHCCCHHA YaCTUHOK KBap1ly 3 €KBIBaJICHTHUM IIiaMeTpOM menmre 13 MkM IMMPpaKTUIHO HC 3MIHIOE€TBCS.
[Ipu ropuzoHTAIELHOMY pYCi JPiOHOUCIIEPCHNX YaCTUHOK MWITY 301IbIIEHHS liaMeTPy YaCTHHOK IPU3BOAUTH JI0
3pOCTaHHsI BEIMYNHH Koe(DilieHTy TypOyneHTHOT Tudy3ii.

Abstract

The paper examines the process of formation and propagation of a dust and gas cloud in a blind drift during
a drilling and blasting operation. The length of zone of the active-stage detonation product propagation is
determined. A formula for determining the distance of transport of dust particles by ventilation flow is obtained.
It was found that the transfer distance of quartz particles with an equivalent diameter of less than 13 um is
practically unchanged. With the horizontal movement of fine-dispersed dust particles, an increase in particle

diameter leads to an increase in the turbulent diffusion coefficient.
KaiouoBi cioBa: yacTku nuity, BEHTWISLIIHHUH TOTIK, TIPOJYKTH J€TOHAMI, ripchbKa MOpoAa, MUIora3oBa

XMapa, ripHu4Ya BUpoOKa.

Keywords: dust particles, ventilation flow, detonation products, rock, dust and gas cloud, working.

Beryn. BunoOyTok KOpUCHUX KONAIMH Ha BEJH-
KX TTUOWHAX 3MIHCHIOETHCS Y CKIAJHUX TIPHHYO-TE-
OJIOTIYHMX yMOBaX. BIUIMB TipChKOTO THCKY TPH3BO-
IUTH 10 YOIUTBHEHHA TipChKUX TMOPiA, 3pOCTaHHS
oropy TpH ix OypiHHI Ta BHOyX0oBOMY pyiiHyBaHHi. [Tig
yac BHOYXOBOTO PyHHYBaHHS TipCHKHX IIOpiJ] OCHOB-
HHMM 3aBJIaHHSAM € ONTHMalIbHE BUKOPUCTAHHS CHEPTii
BuOyxy. [Ipyn 11boMy HEOOXiIHO BpaxOBYBaTH: BEJH-
YMHY KHCHEBOTO OajlaHCy NpHW AeToHauii BUOYXOBOI
PEUYOBMHY; TEIIOBUIT eeKT peakiii BUOYXY; XIMIUYHHI
CKJIa I, Macy Ta IIUIbHICTh BUOYXOBOT pEYOBHHH; Mapa-
MeTpH BUOYXOBHX CBEpAJIOBUH Ta iHII (akTopu. Hail-
OiNpIIa KiMBKICTh TIUTy BHHHUKAE TPU IPOXOKEHHI
TipHUYHUX BUPOOOK, OYPOBUX Ta MiAPUBHHUX POOOTaX,
TpaHCIIOpPTyBaHHI TipHMY0i MacH. IIpu bOMY OCHOB-
HUM IIapaMeTpOM, IO BH3HAYA€ XapaKTep BHUAIICHHSI
Ta TOMIMPEHHS YaCTUHOK Iy B TipHUYOi BHPOOII €
JMCTIEPCHICTD YACTHHOK. Y CBOIO YepTy, IUCTIEPCHICTh
YACTMHOK MY 1 IHTEHCUBHICTb TypOYyJIEHTHOCTI BEH-
TUIALIAHOTO TOTOKY BH3HAYaIOTh €(DEKTUBHICTH CIIO-
co0iB MpurHiYeHHs mwiy. Y 3BSI3KY 3 LUM JOCIi-
JUKEHHSI 3aKOHOMIPHOCTEH yTBOPEHHS Ta MOLIMPEHHS
ra3oIMIOBOI0 aePO30JII0 B TIPHUYMX BUPOOKaX MpPH ITi-
JPUBHUX POOOTaX € aKTyaJbHUM ITUTAHHSM.

Mertor0 poOOTH € IOCIHIIKEHHS MpoLecy MOIIN-
PEHHSI YaCTUHOK IHJTY 10 JOBXHHI TYITHKOBOT BUPOOKH
py BUOYXOBOMY pYHHYBaHHI TipCHKUX MOPi.

MeToau nocaiaKeHb. Y CTaTTi BUKOPUCTAHO pe-
3yJIbTaTH TEOPETHIHNX Ta EKCIIEPUMEHTAILHHUX JOCITi-
JDKEHb MeXaHi3My (OpMyBaHHS MWIOTa30BOI XMapu
TicyIsl IeTOHAllIT CBep/IJIOBUHHUX 3apsiiiB.

AHani3 ocTaHHIiX AocjifKeHb Ta myOJikamiii.
JocinimkeHHto nporeciB (opMyBaHHs Ta TOIIHUPEHHS
mtora3zoBoi xmapu (I1T'X) y riparunx BHpoOKax mpu
BHOYXOBOMY pyHHYBaHHI TipChKHX MOPiM, a TAKOX U~
HAMIKH OCaJKEHHS MMIITY 1 3MiHHM 11 KOHIICHTpaIii y Be-
HTWIALIHHOMY MOTOLI NMpHUCBsS4eHi podotu [1 — 7] Ta
iHIII.

VY poGori [1] po3rasHyTO MEpiosn NPHUCKOPEHOTO
Ta ynosibHeHOTo pyxy I1I'X B370BX TipHHUYOi BUpO-
OKH micis IeToHalil CBEepAIOBUHHUX 3apsiB. Po3ris-
HYTO MeXaHi3M 3aXOIUICHHS YaCTHHOK Y 31 CTiHOK
BHPOOII TiCIIS MPOXOHKEHHS YAAPHOT XBUIII.

Y poGorti [2] HaBeneHO MaTeMaTWdHa MOMAEITH
NpoLecy MEepPeHOCY MUY BEHTWIALIHHAM IOTOKOM.

BuznaueHo yac ocayKeHHS YaCTHHOK MHJTY Ta HMUIAX X
TIepeHocCy.

VY pobotax [3, 4] po3rasHYTO (HaKTOPH, IO BILIH-
BatoTh Ha QopmyBaHHsA [1['X, iHTCHCHBHICTh BUKULY
MPOAYKTIB ACTOHAI] Ta pO3MipH YaCTHHOK IIHITY.

YV po6ori [5] 3ampomoHOBaHO METOX pPO3PaXyHKY
mapaMeTpiB OypoIiApUBHAUX poOiT. MeTox 3acHOBaHHI
Ha 3aKOHOMIPHOCTI 3MiHM €HEPreTHYHUX XapaKTepUc-
THK eMYJIbCIHHUX BUOYXOBUX PEUOBHH, CTYIICHS peai-
3aii HBUAKOCTI JeToHaIii, (i3MKo-MeXaHIYHUX Biac-
THUBOCTEH I'pCHKHUX MOPILI.

Y po6orti [6] Ha 6a3i 00UYKCITIOBAILHOT T1APOIUHA-
MIKH Ta METOXIy KIiHIIEBUX 00’€MIB IPOBEICHO aHAJIi3
XapaKTEePUCTHK PyXy IpiOHOIUCIIEPCHOTO MIITY JUIS Pi-
3HUX 30H Ta JUKEPET HOTo BUAUICHHS 1O JOBKHHI BH-
6010. [Ipn MozemoBaHHI BUKOPHUCTOBYBAJIacs MOJETb
IBoGa3HOI B3aEMOIIT «Tra3 — TBEPAE T1JI0». 3aIPOIIOHO-
BaHO TEXHOJIOTIIO 130JIbOBAHOTO BHUJAJICHHS NMHIY 3a
JIOTTIOMOT' OO TTOBITPSIHOT 3aBiCH.

VY poboti [7] HaBemeHO pe3yabTaTH TOCHIIKECHb
xapakTepy BHOYXOBOrO PyiHYBaHHs TipChKUX IOpin,
pO3TIIsSIHYTO  (DpaKIiifHUi CKaam ApiOHOAMCIICPCHUX
YaCTHHOK MHJTY.

Teopernyna yactuHa. OCHOBHHM MapaMeTpoM
MI'X, 1m0 yTBOPIOETHCS MiCHs NETOHAIT 3apsay BHOY-
XOBOI pedoBHHH, € 11 00csar. Bemnanna o0OcsTy BHU3HA-
Ya€eThCs 3a BiIOMUMH 3HAUYCHHSIMH TIOTIEPEYHOTO TIepe-
THHY TipHHYOI BUPOOKH, JOBKMHU 30HH ITOIIMPEHHS
BUKHUJTY, IUCIIEPCHOCTI YaCTHHOK IHITY, KOHIEHTpALIil
YaCTHHOK IMTUITY 1 Ta3iB y XMapi.

IMicns netoHarii CBEPUIOBUHHKX 3aps/IiB Bifg0y-
BA€THCS MOMIMPEHHS yIapHOT XBUJII 110 JIOBXKHHI BUPO-
Oxu. B pe3ysbTaTi mui1 Ha CTiHKaX BUPOOKH Iepexo-
JIUTh Yy 3BAKCHNUH cTaH. PyX yaapHOT XBHJI IPU3BOANTH
JI0 TIIBUIIEHHS IHTEHCHBHOCTI TypOYJIEHTHOCTI BEH-
THJSIIHHOTO MOTOKY. TOMY 4acTHHKM IHIIy C €KBiBa-
JEHTHUM AiameTpoM 10 10 MKM TpuBanuii yac nepeOy-
BalOTh y MOBITpi. Iliciast NpoXomKeHHs y1apHOT XBHII
Ha YaCTHHKU NIy BIUIMBAIOTh TYPOYJICHTHI IyJIbcarii
y BeHTHIILIHHOMY notoui. [Ipu npomMy 3axBar 4acTu-
HOK BiJIOYBAa€THCS HA JIOCTATHHOMY BiJIaJICHHI BiJl CTi-
HOK BHPOOKH.

®dopmysanns [1I'X micis neToHartii 3apsay BuOy-
XOBOI PEUOBHMHHU BiIOYBA€THCA IiJl BIUIMBOM HACTYTI-
HUX (DaKTOpiB: BUIUICHHS MPOAYKTIB AETOHAMII 3 YCTS
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CBepIOBUHM [3]; MigioM MHITy 3 MOBEPXHI TipHUYO1
BHUPOOIIi; APOOJIECHHS IMIMATKIB TipChKOT TOPON TIPH iX
nepeMinieHHi. Ha iHTEHCHBHICTh BHKHIY Ta pO3MipH
YaCTHHOK MMWITY BIIMBAIOTh HACTYIMHI (hakTopu [4]: Tip-
HHYO-TE0JIOTT4HI 0COOINBOCTI MacUBY TipChKHUX HOPIT;
MMTOMA BUTpaTa BUOYXOBOI PEYOBHHU Ta IIBHIKICTH 11
JICTOHAIT; (paKIiHHUI Ta MIHEPAJIOTIYHUA CKIaJ, a
TaKOX MIIHICTh TIPCBKUX MOPIJ.

[Ipu BubyxoBOMY pyifHYBaHHI TipCHKHX HOPiX i3
BMICTOM KBapIly BigOyBaeThCs BHIIICHHS YaCTHHOK

MIITy 13 MemiaHHuM giamMerpoM 1o 100 mxMm. 3mict mux
r

gacTrHOK y [1I'X cranoBuTh Bix 75 10 90%. Yactuaku
KBapiry 3 MenianauM miamerpom a0 100 MkM ckiama-
10Th 50% BiJ 3araJibHOT KIIBKOCTI YaCTHHOK ITHITY.

[Tpn HU3bKOMY BMICTI KBapIly MEAiaHHUH AiaMeTp
YACTUHOK MWy 3MIHIOEThCS Bim 65 mo 75 mxwm [7]. B
npoMy Bumaaky [1I'X mIBHIKO pO3CIFOETHCS, 8 KOHIICH-
Tpalisi Iy 3HWKYETHCS, IO TOB'SI3aHO 3 IHTEHCHB-
HHUM OCaJ[’KCHHSIM BEJIMKUX YaCTHHOK [8].

Ha puc. 1 naBeneHo cxema aedopmariii i po3Tsr-
uennst [1I'X B TymmkoBiit Bupo6ii [9]

L-1

[1-11

ITI-T11

U — weuoxicmo senmuisiyitinoco nomoky, L — doexcuna eupobru, m; R — padiyc eupobru, m; [ — ooeocuna 11X,
;-1 H=1, TH-1 — nonoowcenns IIT'X no éionowennio 0o euboro
Puc. 1. Cxema oeghopmayii i posmsienenns I1I'X 6 mynuxosiu supobyi npu HecmayioHapHoMy npoyeci
HAO0X00ICEeH s NUTY [ HASHIMATLHOMY CROCOOT NPOGIMPIOBAHHS

Amari3 puc. | mokasye, oo B TOYaTKOBHIA MOMEHT
gacy [I['X 3amoBHIOE YacTHHY TYNHKOBOI BHPOOKH
(monosxxenns [-I). [Tpu npoMy KOHIIEHTpAIIii ATy Ta Ta-
3iB He 3MiHIOIOTHCA. [Ipu momanpmomy pyci IIT'X Bix-
OyBa€ThCs 3HIDKCHHS KOHIICHTPAIIii Ty Ta ra3iB (To-
noxenns II-11). B pesynbrari HepiBHOMIpHOrO mpo-
¢TI0 MIBUAKOCTEH TOBITPS B NEPETHUHI BUPOOKU Ta
mudy3iifHUX TpoLeciB BigOYBAa€TbCS PO3TATYBAHHS
II'X. Yepe3 neskuii yac ra3u i nui nodimsy BUOOIO
MOBHICTIO BUHOCSITBCS, @ iX KOHIIGHTpAIlil CTAHOBUTHCS
piBHOO Hymto. [Ticist iporo II'X BigpuBaeTHCS Bi BU-
0010 1 OYMHAE PyXaTHCs B3JJOBXK BUPOOI (TIOJIOKEHHS
I11-1IT). Po3rarysanus I[II'X mpu3BoAWTH 1O 3MEH-
IIEHHS KOHIEHTpAalii yacTHOK mty. Kpim Toro, Ha
CTYMiHb 3HW)KEHHS KOHIIEHTpalii Ty BIUIMBAIOTh BU-
TOKH TTOBITPS 3 BEHTWIALIIHHOTO TPYOOIIPOBOITY.

JloBXXMHY 30HU ITOIIMPEHHS MPOAYKTIB JETOHALIT
(B aKTHBHIH cTaJil) MOYKHA BU3HAYHUTH 3a (OPMYIIOIO

| =15+5"A, )

e A — cymapHa IOTYXHICTb 3apsay BHOYyXOBOT
PEUYOBHHH, KT.

ExcriepuMeHTanbHI JTOCTIPKEHHS B TYIHKOBHX
BUpoOKax [1] moka3zamu, mo gepes 20 + 30 ¢ micis ne-
TOHaii 3apsiy MPOAYKTH BHOYXY 3allOBHIOIOTH BECh
nepepi3 BUPOOKH, a KOHIIEHTpAILlii YJaCTHHOK NIy Ta
ra3iB BUpiBHIOIOTECS. [licas nporo mommpensas [1I'X B
TYNMKOBO{ BUPOOII BiOyBaiics 3 HE3HAYHOIO MIBHIKI-
ctio. Tomy dopmyna (1) mMoxke OyTH 3acTOCOBHA ISt
aKTUBHOI (ha3u MOIIMPEHHS MPOIYKTiB AeToHamii (1 =
20 +30c).

BimnosigHo 10 3akoHYy CTOKCa MIBHIKICTH TPaBi-
TaliiHOTO OCaPKEHHS YaCTHHKH MWITy Ta 4ac 11 penak-
canlii BU3Ha4al0Thes 3a hopmymnamu:

U, =yopd 187, )

t=ugt=ypd’187n, ", @

re ¥ — koediuieHT GpopMU; p — MIJIBHICTH MaTepi-
aly 4acTMHKM, Kr/M°; d — JiaMeTp YacTHHKH, M; ia —
JMHaMiuHa B A3KiCTh MOBiTps, Kr/(M-c?); g = 9,81 m/c?
— MIPUCKOPEHHS CHITH TSDKIHHSL.

Yac rpaBiTamifHOro ocayKeHHS YaCTHHKHU MUY Y
ripHIY01 BUPOOL BU3HAYAETHCS 32 hopmyiioro [8]

t=r, (4)
Ug

ne 0 <y < H — moTtoyHa BHCOTa, C K01 BiIOyBa-
€THCS 0CA/KEHHSI YaCTUHOK MUY, M; H — BHCOTa BUPO-
OKH, M.

[MpuitMeMO HAaCTYITHI NPUITYLIEHHS: iaMeTp Jac-
THHOK NMWJIy MeHIe Mikpomaciitaly TypOyIeHTHOCTI
(TypOyneHTHI mysbcallii); oOTiKaHHS YaCTUHOK ITHITY
HECYIIIUM CEpPEJIOBHIIEM MA€E B'SI3KHI XapaKTep; TiIpo-
JUHAMIYHHH OTIip pyXY YaCTHHOK ITHITY B IIEpPIIOMY Ha-
OmDKEeHHI onmcyeTbest 3akoHOM CTOKca; YacTHHKH
ATy HE B3a€EMOJIIOTh MiX CO00I0; B Ta30IHIOBOMY
MTOTOIIi BiICYTHI €JICKTPOCTATHYHI Ta iHII HE TiIpOau-
HAMIYHI CHIIH.

Po3risiHeMo nporiec nepeHeceHHs YaCTUHKH MLy
BEHTWJILIIHUM TIOTOKOM B3JIOBX TYNHKOBiii BUPOOIIi
ITICIIS 3aKiHYSHHS aKTHBHOT a3y MOIMIMPEHHS MPOAYK-
TiB feToHawii. PIBHAHHS pyXy YaCTHHKH ITHITy B TOPH-
30HTAJILHOMY HANpsIMKy MOXKHA IPEJCTABUTH Yy BH-
T al

2 2
m% :_Cx pa(ux _Vx) nd

dt 2 4"’ ®)

ne C, = 24/Re — koedimient oboBoro omnopy; Re
= (Ux - Vx)dval — ancio Peiinonsica; Uy, Vx — cepesHi
FOpI/IBOHTaJ'H)Hi HIBI/IIIKOCTi YaCTUHKHN NNy Ta BEHTHU-
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JISIAHOTO MOTOKY (B3MIOBX OCi BUPOOKH), M/C; Va — Ki-
HeMaTH4Ha B’A3KiCTh MOBITps, M%/c; M = 617d%p — maca
YACTUHKU MUY, KT; t — 4ac pyXy YaCTUHKH MY, C.

[MincraBumo 3Hauenns: Cy u Re y piBHsHHSA (5) 1
pO3ainTMMO 00HMIBI YaCTHHU PiBHAHHA Ha macy M. ITi-
CJIsl IEPETBOPEHb OTPHMAEMO

dux — _18pa(ux _Vx)va
dt d’p '

CKopHCTaEMOCS METOIOM MOMAUTY 3MIHHUX 1 IBiYi
MPOBEIEMO IHTETpyBaHHS PIBHSHHA (6) IPU MOYATKO-
Bux ymoBax: t = 0; ux = 0.

3 ypaxyBaHHAM (3) micis MEpeTBOPEHb OTpUMa-
€MO BHpa3 U1 BU3HAYCHHS BiJICTaHi, HA Ky BinOyBa-
€TbCS TICPEHECEHHS YACTUHOK MWIY BEHTHIALIHHHM
ITIOTOKOM TIPOTATOM 4acy ¢ < t{s

(6)

I, =V t+v, 7 exp t =11.(7
T

KoedimieHnT TypOyaeHTHOT qUQY3ii U1 9aCTHHOK
ity JgiaMeTpoM 110 20 MKM BH3HAYa€ThCS 3a GopMmy-
o010 [9]

[.M%

S0
80
70
60
50
40

D, =0,007v, Re,”* . (8)

ne Res — uncno PeliHonbaca, sIke BU3HAYAETHCS 3a
IIBUKICTIO TPABITALlIfHOTO OCa/KEHHS YaCTKH ITHITY.

[Ipu mpoBexeHHI pO3paxyHKIB pO3TisLAaiach Ty-
MIKOBa BHpoOKa HoBxiHOIO 400 M Ta BUCOTOO 3,5 M.
CymapHa Maca 3apsixy BUOyXOBOi pe4OBHHU MIPUAHATA
piBHotO 128 kr. CepenHst IBUIKICTh BEHTHISALIHHOTO
noroky — 0,3 m/c. Marepian 4aCTHHOK NHJIy — KBapIl;
koedirient ¢popmu yactTuHok iy — ¥ = 0,806. Eksi-
BaJICHTHUIT AlaMeTp YaCTUHOK ity d = 5 + 20 MKM.

3rigao 3 popmyoro (1) MOBKUHA 30HU PO3IMOB-
CIODKEHHS TPOXYKTiB AeToHalii ckimanae 40,6 m. Jlis
yMoB maxT JloHOacy JOBXHMHA 3a3HAYCHOT 30HU MOXKE
nocsarata 50 .

PesysabTaTH Ta ix 006rosopenns. Ha puc. 2 HaBe-
JIeHo rpadik 3MiHM BiJCTaHb NEPEHECCHHS YAaCTHHOK
KBapIly BEHTHWIAIIMHAM TOTOKOM IIiCIS 3aKiHYCHHS
AKTHBHOI (pa3y NOIMIMPEHHS MPOIYKTIB JETOHALIT B TY-
MUKOBIH BUPOOII

5 75 10 125

.
T Ll

15 17,5 20 d MM

Puc. 2. 3anesicnicmo iocmani nepenocy vacmumnox Keapyy 6eHmMurAyiiHum nomoxom 3a uac t = 300 ¢ nicaa
BAKIHYEHHST AKMUBHOL hasu po3no6Cclo0NCeHHst NPOOYKMIE OemMOHAYIT 8 MYNUKosill upooyi

AHaiti3 puc. 2 Iokasye, 1o BiJICTaHb IEPEHOCY Ya-
CTMHOK KBaplly 3 €KBIBAJIEHTHUM JiaMeTPOM Bia 5 /10
13 MM 3a gac t = 300 ¢ mpakTUYHO HE 3MIHIOETHCS.
[Ipu momanemoMy 30UTBIICHHAI €KBIBAICHTHOTO JliaMe-
Tpa CHOCTEPIraeThCsl BUPAKEHE 3HIKESHHSI BiICTaHI T1e-
perocy. Lle MosCHIOEThCST 3MEHIIIEHHAM Yacy TpaBiTa-
[IITHOTO OCa/KCHHS YaCTHHOK mmiy. Yac rpasiTamiii-
HOI'O 0CaKEHHS YaCTUHOK rmn)y JiaMeTpoM 10 13 MM

D, m*/c

0,00000004 -
0,00000004 -
0,00000003 -
0,00000003 -
0,00000002 ~
0,00000002 ~

—h

nepeBuinye 3agaHuii yac nepenocy (t = 300 c). Ilpu
bOMY JUISl YACTHHOK MHJIY JliaMeTpOM IMoHaja 13 MM
CIIOCTEPIraeThCs MPOTUIICKHA KapTHHA.

Ha puc. 3 naBeneno rpadik 3MiHE KOEQili€HTY
TypOyJIeHTHOT Mu(y3ii YaCTHHOK KBapIly Yy KiHI[ aKTHU-
BHOI (pa3u pO3MOBCIOKEHHS POIYKTIB JCTOHALII

P

0,00000001 .

5 75 10

12,5 15

17.5 20 d. MEM

Puc. 3.
3anexcnicmv koeghiyicumy mypoOyienmnoi Ou@ysii 4acmuHox Keapyy 6i0 eKgisaienmno2o oiamempy YacmuHOK



78

Znanstvena misel journal Ne79/2023

AHauni3 puc. 3 mokasye, 1o npu 301IbIIEeHH] €KBi-
BaJICHTHOTO JiaMeTpa YacTWHOK TWIY BiIOyBa€eThCs
3pocTaHHs KoediuieHTy TypOynenTHoi qudysii. Le mo-
SICHIOETBCS TiM, IO TPU TOPU30HTAIBHOMY pyci Apio-
HOJMCIIEPCHUX YAaCTUHOK MUY BEJIMUNHA KOS(IlieHTY
TypOyneHTHOI mudy3ii NpsMO MPOMOpIiiHA IIBHIKO-
CTi IX 0ca/KeHHS. Y BUIAJIKy BUCX1THOTO PyXY MOTOKY
(3a aHajori€r0 3 BEPTHKAIBHUM KaHAJIOM) BinOyBa-
€TBCS TAIbMyBaHHS YaCTHHOK BHACIIIIOK BITMBY CHIIH
TsokiHEA. ToMy mis koedimieHTa TypOyJeHTHOI Oyne
CIIOCTEpITaTUCS 3BOPOTHA 3aJICKHICTB.

BucnoBku. IlpoBeneHi DOCTiKEHHS TO3BOIS-
I0Th C(POPMYITFOBATH HACTYITHI BHCHOBKH:

1. 3MiHa KOHILEHTpaliif YaCTHHOK MUY 10 JOB-
JKMHI TIpHUY0T BUPOOKH B1IOYBa€THCS ITi1 BIUIUBOM Jie-
(hopmariii muI0ra3oBoi XMapH Ta BUTOKIB IOBITpPS 3 Be-
HTWISAIIHHOTO TPyOOIPOBOY.

2. Ha axTBHOT cTafii pO3MOBCIOKCHHS MTPOAYK-
TiB ICTOHAIIIT B TYUKOBIH BUPOOIIi, TOBKUHA 30HU BH-
kuny ckiana 40,6 m.

3. IIpu ropuszoHTaNBPHOMY pYyCi ApiOHOHMCIIEpC-
HUX YaCTWHOK MWy 30iJbIICHHS IiaMeTpPy YacCTHHOK
MPU3BOANTE 1O 3POCTaHHS BEIHYMHA KOEQiIlieHTy
TypOyIeHTHOI Tudy3ii, IO MOSICHIOEThCA 3POCTAHHAM
MIBUAKOCTI IX OCa/HKEHHS.

4. BijcTaHb NepeHoCy YaCTHHOK KBaplly 3 eKBiBa-
JICHTHUM JiamMeTpoMm MeHme 13 mMkM 3a yac t = 300 ¢
MPAKTHYHO HE 3MIHIOETBCSL.
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AHoTanis

VY cTaTTi pO3IISIHYTO MPOLIEC BIPOBA/KEHHS Y CYA0BY NPAKTHUKY Ta MOCTiIHHE MOKpaLIeHH MEeXaHI3My, 110
CIpHSE MiJIBUIIEHHIO €HEPIeTUYHOT e()eKTUBHOCTI CYyAHOBHX orepaiiid. Lle 703BoauTh O panioHaNIbHO BUKO-
pUCTOBYBATH eHepFeTI/I‘{Hi pecypcu CyaHa, SMCHIIUTU CIIOXXMWBAHHSA IaJlMBa B XOZ[i BUKOHAaHHA CYJHOBUX OIIC-
pailiif, 10, y CBOIO 4epry, CKOPOTHTh BUKH/IM TAPHUKOBHX T'a3iB B atMoc(epy, Bkarouaroun Bukuau CO2, a Takox
3MCHIIUTE 3arajibHi BUTPATH CYIHOIUIAaBHOI KOMIaHii Ha €HEPTreTHYHI PecypcH, MiJBUIIYIOUN IIUM I KOHKYPCH-
TOCH]I)OMO)KHiCTB.

Abstract

The article considers the process implementation in ship's practice and continuous improvement of mecha-
nism to promote energy efficiency enhancement of ship operations. This will allow to use ship energy resources
more efficiently, to reduce consumption of fuel in ship operations, which, in turn, will lead to reductions in green-
house gas emissions, including CO2 emissions, and in the overall cost of the shipping company's energy resources,
thus enhancing its competitiveness.

KaioueBble ciioBa: sHeprerryeckas 3pQpeKTUBHOCTh CyJHa, 3P (PEKTHBHOE HCII0JIb30BAHUE SHEPTETHYECKUX
pecypcoB, Excrutyaraniiinuii koedinient eneproedpexruBHocTi (EKEE), cucremu ynpasiinas 0e3nekoro, 3BiTHI
JOKYMCHTH Ta 3alllCH.

Keywords: energy efficiency of ship, efficient use of energy resources, Energy Efficiency Operational Indi-
cator (EEQI), safety management system, reporting documents and records.

MixnapoaHa Mopcbka oprarizanis (IMO) y 2018
poti po3pobmna CTpaTerito CKOpOUYEHHS BUKHIIB Map-
HUKOBHX Ta3iB. OnHa 3 IieH i€l crparerii - me mo-
carti 3HWwkeHHS BHKUOIB Ha 40% mo 2030 poky
nopiBHsHO 3 2008 pokoM. MeTol0 1[bOTO MPOLECy Mae
OyTH CKOpPOYEHHS BUKHJIIB IAPHUKOBHX Tra3iB 3a paxy-
HOK MI/IBUIEHHS] eHeProe()eKTUBHOCTI CyJIeH 1 BIPO-
BaJPKEHHsI HOBMX TEXHOJIOTIH masuBa [1].

[Mpouec ynpaBiiHHS  €HEPreTHYHOI  edek-
TUBHICTIO Ha cyqHax KommaHii € HEBiT'€MHOIO YacTH-
Horo Cucremu ynpaiiaHs Oe3nekoro (CYB), mo aie B
Kommanii i ocHOBHa MeTa SIKO1 — BUKOHAHHS YMOB ISt

£

0e3MmevyHo1 eKCILTyaTallii CyIeH Ta 3armo0iranHs 3a0py -
HEHHS HaBKOJIMIITHBOTO CEPEIOBHIIIA.

EneprernuHa eQeKTHBHICTD IPEACTABISIE COOOIO
BigHOIIEHH a00 IHIIWI KIIbKICHUI B3a€MO3B'I30K
MK OTPUMaHUM PE3yJIbTaTOM, IO BIIHOCUTHLCS JI0 BHU-
KOHaHHs poOOTH, MOCIYTH, TOBapiB abo eHeprii, Ta
€Hepriero, 10 HajiinuIa Ha BXiA. B OCHOBI mporecy
YIPaBJIiHHS €HeProeeKTUBHICTIO JISKUTh Oe3rnepeps-
HHU [IUKJI i3 HACTYITHUX YOTHUPBOX €TalliB: [UIaHyBaHHS,
BIPOBA/KCHHS, MOHITOPHHT, OLIHKA Ta MMOKPAIICHHS

(puc.1).
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Puc. 1. Cxema npoyecy ynpaeninus enepeoepekmusHicmio
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[InanyBaHHA € HAWBaKJIUBIIIUM €TAIOM Yy IPO-
Ieci YIpaBTiHHSA EHEProeeKTUBHICTIO Ha CyAax.
EnepreruuHe miaHyBaHHs Ma€ y3ro/KyBaTUCs 3 €Hep-
TeTUYHOIO MOJiTHKOI0 cynHomaBHoi Kommnanii. Oc-
HOBHMMH 3aBJIaHHSMH €Tally IUIaHyBaHHs € BU3HA-
YEeHHS MOTOYHOTO €HEPreTUYHOIr0 CTaTyCcy CynHa; 3a-
TBEPKCHHS 1[IJIeH 10710 eHeproedeKTHBHOCTI CY/IHa;
BU3HAYCHHS Ta 3aTBEP/PKCHHS CIIEI[iaJIbHUX 3aXOJiB,
CIPSMOBAHMX Ha MIBUIIECHHS €HEProe(eKTHBHOCTI
cymHa [3].

ITpn Bu3HaYCHHI MOTOYHOTO €HEPTETHYHOTO CTa-
TyCy CyIHa KOMIIaHisl CIIITBHO 3 eKila)kKOM CyIHa Mae
inmeHTU(}IKyBaTH HasBHI JpKepena eHeprii, Ha OCHOBI
aHaJi3y CIIOKUBaHHS eHeprii ineHTudikyBaru odnau-
HaHHS, CHCTEMH, IPOLECH, MepcoHan, (GakTopH, sKi
CHJIbHO BIUIMBAIOTh Ha CIIOKMBAaHHS €HEprii Ta mpoBe-
CTH OLIHKY CIIO)KMBaHHsS €Heprii 3apa3 i 3a MUHYJI
nepioau yacy.

Jyis MOCTIHHOTO MiJBHIICHHS EHEProe()CKTHB-
HOCTi (roTy Ta peamizamii eHepreTHYHOI ITONITHKH,
KOMITaHisl MIOPIYHO BU3HAUA€, aHANI3ye Ta, 3a HEOoO-
XIHOCTI, KOpUTYE Il B Taly3i CHEPreTHIHOI edek-
TUBHOCTI cyzaeH. Llini eHeproeeKTHBHOCTI MOXKYTh
BUPKATHCSI OyAb-SIKMM 3pYYHUM I KOMIIaHIl 4u-
HOM, HAalpUKJIaJ, y BUTJISAL IEBHOTO 3HAYCHHS PIYHOL
BUTpATH MaJiuBa ab0 eKCIUTyaTaIliifHoro koedirienrta
eneproetpexrusaocti (EKEE) - Energy Efficiency
Operational Indicator (EEOI). L{ini moBuHHI OyTH npo-
CTHMH, BUMIPIOBAaHUMH Ta CYMICHUMH 3 €HEPIeTHYHOIO
MOJITUKOIO CY/IHOTUIABHOT KoMMaHii [2].

3axomu MOAO0 EHEeproeeKTHBHOCTI ITOBHHHI
BU3HAYATHUCS 3 ypaxyBaHHSIM Oarathox (pakTopis, IO
BIUIMBAIOTh Ha MOJKJIMBICTB iX 3acTOCYBaHHS Ta pe-
3yabpTaTHBHICTE. Cepeln TakuxX (aKTOpiB MOXKYTh OyTH
TEXHIKO-EKCIUTyaTalliiHi XapaKTepUCTHKH CyJHA, BaH-
Taxi, IO TEPEeBO3AThCS, PAHOHHU IUIABAHHS, CKJIAZ i
3HOILIEHICTh CYJJHOBOTO OOJIaJiHAHHS Ta HII (aKTOPH.
ITpu BuboOpi 3ax0miB 3 eHeproeeKTHBHOCTI TaKOX IO-
BUHHI PO3IJISIATHCS ICHYIOUI B CYJHOIUIABHIN Taiy3i
TEXHOJIOTIT Ta MPAKTHKA 1010 PallioHATEHOTO BUKOPH-
CTaHHs Ta EKOHOMIT EHEPreTHYHHUX PECypCiB.

Komrmanis BH3Hauae 3ax0AM LIOJAO ITiBHIICHHS
eHeproe()eKTUBHOCTI 3 ypaxyBaHHSM 3aCTOCOBHHX
HOPMAaTHBHHUX BUMOT IIPUPOI00XOPOHHOTO 3aKOHO1aB-
CTBa, a TAKOX JIOCTYIHMX ill MaTepialbHUX PecypciB.
[Ipu BU3HAaYCHHI 3aX0/iB MO0 MiJBUIICHHS CHEProe-
(heKTUBHOCTI aHAII3yIOTHCS TaKi aCTIEKTH SKCILTyaTarlil
CyJHa, IO BIUIMBAIOTh Ha HOTO €HepreTH4Hy edex-
TUBHICTb: IJIAHYBAHHS Ta ONPAIIOBAHHS [IEPEXOY, Me-
TEONPOBOJIKA T4 MOPCBHKI Tedii, NMPU3HAYEHHS MIBUA-
KOCTI XOJy, poTalisi NOpPTiB 3aX0fiB CyAHa, (paxrTy-
BaHHsI, CyTHOBI1 Oomepailii B mopTax Ta Ha peii, X0I0Bi
XapaKTEepPUCTUKU CyJHA, CTaH KOPIYCY CyAHA, CTaH
rpeOHOTO Basly, YIpaBiiHHSA OYHKEpYBaHHSM Cy/Ha,
IUTaHyBaHHS BUTpaTH OyHKepa 3 BiJIIOBIIHUX TaHKIB,
TOJIOBHI Ta JIOTIOMDXHI ABUTYHH, edextusHicTs (KK]I)
Ta KOeilieHT BUKOPUCTAHHS JOIOMKHUX JIBUTYHIB 1
KOTJIIB, CHOXXMBAHHSI €HEPropecypciB, BaHTaXHI oOrle-
patii, onayeHHs, BEHTWIALISA Ta KOHAUIIIOBAHHS MO-
BITpSI, OCBITJICHHS Ta iHIII CIIOKUBAYi €IEKTPOSHEPTi.

[TigBuIeHHst eHEPreTHIHOT €PEeKTUBHOCTI CyTHO-
BHUX OTIEpaIliil 3aJie)kKUTh HE JIUIIE BiJ] 3yCHJIb CYJIHO-

BOTO ekimaxxy. Ha el mporiec BIUIMBAIOThH PSII ydac-
HUKIB TPAHCIIOPTHOT JisSUTBHOCTI, CEPeIl SKUX: CYTHOB-
JaCHUKH, ONIEpaTOpH, PpaxTyBAILHUKH, BAHTAXKOBIIAC-
HUKH, IOPTH Ta CIY)KOU yHpaBIliHHI PyXOM, CyJHOpe-
MOHTHI 3aBogu. [lominmieHHs B3aeMomil MK UMK
YYaCHUKAaMH, 3pPEIITOI0, CIPHSAE paIlioHaJIbHIIIOMY
BUTpPaAyaHHIO CyJHOM EHEPreTHYHHX pecypciB. Y 0Oa-
raThOX BHITQJIKaX IMiITPHUMKa TaKOi B3a€MOI JIEKHUTh y
30HI BIIMOBiZaTBHOCTI OeperoBoro mepconHamy Kow-
TaHii.

ITicnst Toro, sK 3axogd IIOAO IIiIBHILEHHS
eHeproeeKTHBHOCTI OyAyTh BH3HAYCHI Ta CXBAJICHI
KEepiBHUITBOM, BUKOHYETHCS HM3Ka 3aXOMIB MIOAO X
BIIPOBA/DKEHHSI y BHPOOHWYY JisuTbHICTH KommaHii:
MIPU3HAYECHHSI CYIHOBOTO Ta OEpEeroBOro IMepcoHaly,
BiJINOBITAJILHOTO 3a BIIPOBAPKEHHS Ta IMIATPUMAHHS
CXBAICHHX 3aXOJiB IMIONO EHeproeeKTHBHOCTI,
PO3MOJIT BiANOBINAIBHOCTI Ta MOBHOBA)XEHb TaKOTO
NepcoHaiy; 3a0e3ledyeHHs BUKOHAHHS MEepPCOHAIOM
CBOIX (h)yHKIIOHATBFHUX OOOB'SI3KIB MO0 ITiABUICHHS
eHeproedeKTUBHOCTI Ha cyiHax KommaHii; BUKOHaHHS
3aTBEP/KCHUX 3aXOJIB BIATOBIIHO IO BCTAHOBJICHHX
JUIL HUX METOIIB peai3amii Ta KPUTEepiiB HAICKHOTO
BHKOHAHHS; 3a0€3MeUeHHS TOCTYITY A0 iHpopMarii mpo
HalKpamii NpakTUKH Ta TEXHOJOTi, IO 3aCTOCOBY-
FOTHCS B CYTHOIUIABCTRBI, CIIPSIMOBaHI Ha eHepro3oepe-
JKeHHs [4].

Ha manomy erami Tako)X BCT@HOBIIOETHCS MOPS-
JOK mepepadi Ta oOMiHy iHQopmaliero Ta mHporo-
3ULISIMU 1IOJI0 HEProeeKTUBHOCTI MK MEPCOHATIOM
Kommanii. Koxen cniBpobitHrk Kommanii Moxe BHO-
CHTH 3ayBaXCHHS Ta HPOIO3MIII MIOAO MOKPALICHHS
MPOIeCy VYIPaBIiHHSA €HeproeeKTHBHICTIO: Oepydn
y4acTh y CyAOBHX HapaJax I0/10 CHCTEMH yTIPaBIiHHSI
6esmekoro (CYD); mim wac mpoBeAeHHS BHYTPIMIHIX
aymutiB CYBD Kowmmnanii Ta cyaHa; BUKOPHUCTOBYIOUH
BcTaHOBNIeHU# y KoMmaHil mopsimok nepenadi inop-
Mallii mpo BUSBJICHI HEBIAMOBIAHOCTI Ta CcHoOCTepe-
»KeHHsI. BUKOHaHHS CXBaJIEHMX 3aXO0/IiB 1010 €Heproe-
(EeKTHBHOCTI Ma€ BiJOOpaXKaTUCh Y BiINOBIAHUX 3aIl-
cax, CKJIaJI Ta MOPSI0K BEACHHS SKUX BCTAHOBIIIOETHCS
BIINOBiJalIbHOIO 0c00010 B KommaHii.

Jns  BimoOpaxXeHHS IOCSATHYTHX pe3yINIbTATiB
Ta/a00 3MIMCHEHOI MisUTPHOCTI 3 YIPaBIiHHS €HEProe-
(exTUBHICTIO Ha cynHax mepconan KommaHii BUKopu-
CTOBYE TaKi 3BiTHI JOKYMCHTH Ta 3aITHCH:

— 1100OBi CYTHOBI TIOBiJOMJICHHS;

— IIOMICSYHI Ta peiicoBi CYIHOBI 3BiTH;

— 3BITH TEXHIYHOI CJIy>KOW CyZHa 100 POOOTH
CYZIHOBHX MEXaHi3MiB Ta CHCTEM;

— 3BITH LIOJ0 CYAHOBHX Hapaj Ta MNeperisiay
CVYb cyana;

—  3BiTH 3 TEXHIYHUX 1HCTIEKIIH Cy/IHa;

— 3BITH NIPO MIOPIYHY OLIHKY EHEpreTHYHOl
edexTuBHOCTI Ha cynax KommaHii;

— JIOHECCHHJ IPO HEBIAMOBITHOCTI Ta BKUTI KO-
pUryBaJIbHI / IPEBEHTHBHI 3aX0/IH;

— TPOTOKOJIH I110J10 Hapaj BUILIOTO KEPIBHUIITBA
3 ananizy CYb Kommnanii.

Etan cucteMaTnaHOr0 MOHITOPHHTY eHeproedek-
TUBHOCTI CyJlHa BKJIO4Yae: 30ip omepaTtuBHOI iHGOP-
Mailii, o BiJHOCUTKCS 10 €Heproe(eKTUBHOCTI CyTHA;
KUIBKICHUI BHUMIp KIIIOUOBUX XapaKTEPUCTHK, IO
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BHU3HAYAIOTh CHEPreTHYHY e(EeKTHUBHICTH 3 BHUKOPHU-
CTaHHSAM CXBaJCHHUX IHCTPYMEHTIB MOHITOPHHTY;
NepioANYHY TEepEeBIpKy, aHali3 Ta OLIHKY ITOTOYHOTO
CTaHy eHeproe()eKTHBHOCTI CyJIHA 3 ypaxyBaHHIM IO-
CTaBJICHUX LiJIEH.

OnepatuBHa  iHpOpMALis, MO CTOCYETHCA
eHeproe()eKTUBHOCTI CyJHa, BKJIIOYaE, ane He 00-
MEXKYETHCS LIUM:

— 71000Bi JOHECEeHHS, MIOMICAYHI Ta PEHCOBI
3BITH;

— 3aIHCH B CyJHOBHX )XypHaJIax;

— 3BITH TEXHIYHOI CITy>KOH Cy/JHA MIOA0 POOOTH
CyTHOBHX MEXaHi3MiB Ta CHCTEM;

— 3Ha4YeHHS eKCIulyaTaliiHOTO KoedilieHTta
CHEepProceKTHUBHOCTI, 1H(QOPMAIII0 MO0 MPOUIACHOT
BiICTaHi, KIIBKOCTI Ta THITy BUTPAu€HOTO MajinBa, Ie-
PEBE3EHOT0 BAaHTaXYy, KIIbKOCTI BUKH/IIB;

— pe3yiabTaTH BHYTPINIHIX ayJuTiB Ta TexX-
HIYHUX IHCTICKIH CY/THA;

— pelicoBi 3aBIaHHS, KapTH IIOTOAN;

— Ipomo3Wmii TepcoHaly, CIpSIMOBaHi
ITiIBUIICHHS €HEProeEeKTUBHOCTI Cy/Ha.

EneproedekTuBHICTh CynHa Ma€ KOHTPOJIIOBA-
THCh KUIBKICHO, 3 BHKOPHUCTaHHSIM IHCTPYMEHTIB
MOHITOpUHTY, BcTaHOBICHUX y Kommanii. Kommanis
BUKOPHCTOBY€E sIK 1HCTpyMeHT MoHiTopuHry EKEE,
SKHA € MDKHApPOJZHO BU3HAHUM I1HCTPYMEHTOM JUIS
BHU3HAYCHHS KUTBKICHOTO KoedillieHTa eHeproeeKTuB-
HOCTI CyZHa B MpoIleci eKkciuryaTtamii. Meromuka po-
3paxyHKy JaHOTO Koe]inmneHTy Moke OyTH 3acCHOBaHa
Ha pEKOMEHJAisX, HaBeAeHHX y KepiBHHAITBI
MEPC.1/Circ.684, pospobieHoMy MiXHApPOIHOO
Mopcbkoto oprasizanieto (IMO). JlaHi mo10 KoKHOTO
BHKOHAHOTO peiicy, HEOOXiTHI PO3paxyHKY 3HAYCHB
EKEE, noBuHHI peryyispHO 3aHOCUTHCH CTapIIUM Me-
XaHIKOM JI0 TaOJIHIIi, BCTAHOBJICHOI hopmHu (puc.2).

Ha

mum
MARINE TRANS
MANAGEMENT

SHIP ENERGY EFFICIENCY MANAGEMENT

COLLECTED DATA SUMMARIES

Vessel DORADO PLUS

* In the case of daily underlying data,

Date _31.12.2022 this column would be left in blank.
Master
CHENG
Fuel Consumption
Datafrom Data to * Distance Hours Diesel/Gas | Light fuel | Heavy fuel oil
deimvyy <L adimmiyyy Traveled underway 0il oil (LFO) (HFO)
n.m hh:mm MT MT MT
01.01.2022 0,69
02.01.2022 0,6
03.01.2022 0,62
04.01.2022 0,8 1:30 0,73
05.01.2022 0,58
06.01.2022 0,62
07.01.2022 0,58
08.01.2022 87 11:15:00 1,66 2,17
09.01.2022 134,8 17:45:00 1,51 4,16
10.01.2022 221,8 24:00:00 0,68 6,88
11.01.2022 129,4 10:00:00 1,57 1,88
29.12.2022 2 1:45 0,86
_ 30.12.2022 0,61
31.12.2022 0,64 |
Total amount 32152,61 | 4290:17:00 312,121 0 876,2_5—_’

Puc.2 Ilpuxnao ogpopmnenns enecenuss OaHUX NO Pelicy CIMapuium MexaHiKom

Ha ocHOBI mmx 1aHMX aBTOMaTHYHO BHM3HAYa-
I0ThCsl 3Ha4YCHHS Koe(illieHTa ISl KO)KHOTO BHKOHa-
HOT'O CYZIHOM pENCy; YncIIa peiiciB, BUKOHAHNX CyTHOM
3a KaJIeHJapHUN MicsIb, KBapTai, pik. Jlani moxo 6a-
JIACTOBHX TIEPEXOJIiB, a TAKOX JaHi IIOJ0 MEPEXOIiB,
HE TOB'S3aHMX 3 TEPEBE3CHHAM BaHTAXY (HAPHUKIAT,
mepexix CyaHa 10 Micusd JOKyBaHHS) IOBHHHI OyTH
BKITIOUEHi g0 Tabnumi po3paxyaky EKEE [5].

Hns  susnauenHs  EKEE,
3HAJI00JIATHCS TaKi OCHOBHI KPOKH:

* BH3HAYUTH MEPIONl, Ha SKHHA PO3PAXOBYETHCS
EEOI,

* BU3HAYATH JDKEpea Ui 30upaHHs JaHuX;

* 3i0paTu jaaHi;

* KOHBEPTYBATH J1aHi y BiAmoBigHuii Gpopmar;

* po3paxyBaTtu EEOL.

SIK paBuiio,
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Hns omgHoro peiicy pospaxyHok EEOI BusHa-

Ya€cThCH IK:
Z FC, xCp,

x D

c argo
Je cepenHiif MOKa3HUK IS BCIX PEHCiB po3paxo-

BYETBCS SIK: Z Z (FC y C )

Average EEOI = Z(m.; oo xD,)

EEOI =

Je:

j — THII MajKBa;

i — KiIBKICTh peiiciB;

FCij — Maca Crmo>KuTOro majuBa j y pewci i;

CFj— maca (manuBa) CO2 nepeTBopeHa Juisi KOXK-
HOTO THITY MAITHBA j;

M — Bara NepeBe3eHOro BaHTaxy ab0 BUKOHAHOTO
peiicy (xinbkicte TEU abo macaxwupiB) abo Opyrro-
TOHHU IS HACAKUPCHKUX CYJICH; 8 TAKOX

D - BigcraHb y MOPCHKUX MIUISX, IO BiAIIOBimae
NIepeBE3CHOMY BaHTaXXy a0 BUKOHAHOMY peiicy.

[puknaxg po3paxyHky HIDK4e (puc.3) imocTpye
3aCTOCYBaHHS (GOPMYIIH 3 ypaxyBaHHIM 3BITHUX JaHUX
3 1/x «Ocean Star», IMO 9165695.

OCHOBHI TapaMeTpH CyJHa IpHBEIEHI B Tal-
i 1.

Tabmur 1.
Indopmanis mpo cyano / Vessel particulars
JloBxWHA CYZHA, M 144.8 Length overall, m
lupuna, M 24.00 Breadth, m
Bucotra 6opty, M 12.80 Depth, m
Ocanka, M 9.10 Draught , m
Jenseiit, T 18485 Deadweight, t
[IBHAKICTB, BY3 15 Speed, kn
Tun IJ] B&W 8S35MC Type ME
Ioryxuicts [T, kBT 5590 Power, kWt

NAME AND TYPE OF SHIP
Voyage Fuel consumption (FC) at sea and in port in tonnes Voyage or time
or day period data
(1) Fuel type Fuel type Fuel type Cargo (m) Distance
(HFO) (LFO) () (tonnes or (D)
— Py units) (NM)
1 720\ 75\ 25,000 300
2 [ 20 ) [ 5 ) 0 300
3 | 50 ] { 10 ] 25.000 750
\1o/ \3/ @.000) | 1500

47x10°

~ (25,000 %300) + (0% 300) ~

ooox- 50) +@@

Type of fuel Reference Carbon Cr
ntent  [\(t-CO»/t-Fuel)
1. Diesel/Gas Oil ISO 8217 Grades DMX through DMC | 0875 |\ 3206000
2. Light Fuel O1l (LFO) |[ISO 8217 Grades RMA through RMD 0.86 'G.151040)
3. Heavy Fuel Oil 08217 \6
: es RV / 5

o) 1SO 8217 Grades RME through RMK | 085 [<3.11440D
4. Liqufied Petroleum | Propane 0.819 3.000000

Gas (LPG) Butane 0.827 3.030000
5. Liquified Natural Gas e 5

(LNG) 0.75 2.750000

Puc.3. Ilpuxnao pospaxynxy EKEE ons mx «Ocean Stary.

3nauenHs EKEE 3a peiic(n) HampaBnseTses y
HIOMiCsIIHOMY CynHOBOMY 3BiTi [Ipn3Hadeniit ocobi B
KOMIIaHii JJIs TIOPiBHAHHA 31 3HAaYeHHSIMH KoedillieHTa
3a morepeHi peicH, aHai3y Ta, 32 HeOOXiTHOCTI, BU-
poOneHHsT Kopuryrooumnx 3axoniB. KopuryBanbHi 3a-
X0aM BU3Ha4atoThes [Ipu3HaueHoro 0cobo0ro CHiIbHO 3
KaIiTaHOM, TEXHIYHUM Ta OIIEPATHBHUM MEHEIKEPOM.
Cepennbopiune 3HaueHHs EKEE BuxopucroByerbcs

TexuiunuMm MeHemxepoMm Ta [Ipu3HaYeHOIO 0c000I0
M7 dYac BHWKOHAHHA IIOPIYHOI OILIHKKM Ta aHaIi3y
eHeproeeKTUBHOCTI CyTHA.

OmiHka Ta TOKpalleHHsd € (iHAJIBHAM eTanoM
MIpoLIeCyY YIpaBIliHHSA eHeproedeKTHUBHICTIO. Pe3yinb-
TaTu LBOTO €TaIly € BCTYITHUMHU JaHUMH JUIS [10YaTKy
HaCTYITHOTO LMKy YNPaBIiHHS eHeproe(eKTUBHICTIO
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CyIHa, a caMe Ui Hepumioro eramy mukiay - «llma-
HyBaHHS». METOI0 OIIHKM € BH3HAYEHHS CTYINEHS
BIPOBA/PKEHHSI Ta €(EKTUBHOCTI CXBaJICHHX EHepre-
TUYHUX 3aX0iB. OIiHKA JO3BOJISE TIHOIIE 3PO3yMITH:

— Kl MOKa3HUKHM CYJHOBHX OIlepalliii BIJIHMBa-
I0Th CXBaJICHI 3aX0/11 SIK BOHU BIUIMBAIOTh 3 IXHBOT BH-
KOpPHUCTaHHS Ta €(DEKTHBHICTD;

— AKi 3aXOIU MOXYTB, YA MOXYTh OyTH edek-
THUBHUMU;

— AKi 3aXOIW CJiJi BHUKOHYBATH HACTYITHOTO
POKY MiIBUIIEHHS eHeproe()eKTUBHOCTI CyTHA.

VY Xo0/1i BUKOHAHHS OIiHKH BUKOPHCTOBYIOTHCS:

— pe3ynbTaTH INOPIYHOI EHEpreTHYHol Iie-
PEBIPKH Cy/Ha, 110 BUKOHYETHCS TEXHIYHUM MEHE/Ke-
pom;

— pe3yiabTaTH BHYTpilmHIX mnepeBipok CYb
cyaHa Ta Oepera, IO HaJleXaTh 10 €HEProe(eKTHB-
HOCTI;

— CYyIHOBi JOHECEHHS Ta 3BiTH IPO CYAOBI Ha-
panu Oe3meku;

— 3BITH TEXHIYHOI CITy>KOH CyIHA MIOA0 POOOTH
CYTHOBHX CHCTEM Ta MEXaHI3MiB;

— 3aIMCH B CYAHOBHUX )KypHAaJIax;

— pesynbraTé meperisimy/ananizy CYbB cymHa
KaIliTAaHOM, 5IKi CTOCYIOTBCSI CHEPrOe()eKTHBHOCTI;

—  CepeIHbOPIYHE Ta CePeIHBOMICAYHI 3HAUCHHS
EKEE, indopmauis npo npoiijeHy BiJicTaHb, KiJIbKICTh
1 TUIT BUTPA4YEHOTO TaJINBa, KiJIbKICTh BUKH/IIB Ta IIEpe-
BE3CHOTO BAaHTAXY;

— 3BITHI JOKYMEHTH OEperoBoro IepCcOHAIy,
3aJIiTHOTO B YIPaBJIiHHI €HEProe(eKTHBHICTIO;

— TPOMO3HUIlii MepCOHANy KOMIAaHii Ta UICHIB
eKiMaXxy, CIIpsIMOBaHi Ha ITiABUIICHHS eHeproeeKTHB-
HOCTI CY/iB;

— iHII JaHi, OTpUMaHi BHACTIIOK MOHITOPHHTY
eHeproe(eKTUBHOCTI Cy/Ha.

Pe3ynbpraToM HIOpiYHOT OLIHKH €HEeproeeKTuB-
HOCTI Cy/IHa € BUPOOJICHI Ha HACTYITHHUHN PiK Liji Ta 3a-
XOJU 100 MiABUIICHHS eHEProe(heKTUBHOCTI CYIHa,
MIATOTOBJICH] JUIsl OJAJBIIOT0 3aTBEPKEHHS BUILIUM
kepiBHuITBOM KoMIaHil, siki BHOCSITBCS 10 3BiTy PO
OIIIHKY €HEePreTHIHO1 epeKTUBHOCTI [6].

3axomu MOAO MiIBUIICHHS €HEProeeKTHBHOCTI
Ha Ccy/ax IOBHHHI BPaXOBYBaTH THII, KOHCTPYKTHBHI
0COONMBOCTI, palflOHM TUIABaHHS CyJleH Ta (iHAHCOBI
noTpeOu KOMIaHii, a came:

- MojepHizaliisi KianaHiB TOJOBHOTO JIBUTYHA.
[TanuBHI KamnaHu 30JI0THUKOBOI'O THITY CIIPOEKTOBaHI
Tak, o0 o0csAT mayuBa, M0 3AIUIIAETHECA Y HOPCyH-
Kax, OyB MiHIMaJIbHUH, KOJIM KJanaH 3akputuid. Kpim
TOr0, BOHH OCHAIICHI CIEI[iaIbHO PO3pobieHo0 (op-
CYHKOIO, fIKa ONTHUMi3y€ pPO3MOAiN MajruBa B IpOIeci
HOro 3rOpsiHHS, J03BOJISIE YHHKHYTH BHCOKMX ITIKiB
TEeMIlepaTypu 1 THUM CaMHM 3MEHIIYE YyTBOPEHHS
Harapy i NOy. KpiM Toro, mi kiamaHu ONTHMI3yIOTh
3rOpSIHHSA TalnBa, HDX 3arodiraioTh 3a0pyIHEHHIO
nBuryHa. CKOpo4YeHHsI BUKHUJIIB BYTJIEBOJIHIB Ta TBEp-
JIMX YaCTUHOK IPU3BOJUTH JI0 3MEHIIEHHS AUMOYTBO-
peHHsl. JIBUT'YH Tak0oX BUTPAE BiJ| 3MEHILIEHHS 3a0py/i-
HEHHS TOPIIHIB, BUXJIONHUX KJIAMaHIB Ta KOJEKTOpa.
Bukug NOy 3MEHIIYETBCS 1 CTa€ SIK Y HOBUX CYJICH 3
MOKPAIIEHUMH XapaKTePUCTUKaMH BUKHUIIIB.

- OnTuMi3alis/KOHTPOJIb CHUCTEMH 3MaIleHHS
OWJTIHAPIB TOJIOBHOTO ABUTYHA. KOHTpOIbOBaHE CKO-
POYCHHS CIIOXKMBAaHHS LMITIHAPOBOT 0Jii BiIIOBIIHO 1O
peKOMeHaliil BUpOOHMKAa MOXE MPU3BECTH JI0 €KO-
HOMIT 3ac00iB, OYMIIIEHHS IBUTYHIB Ta CKOPOUYEHHS BH-
KUAIB (HampHKIaA, CHCTEMa KOHTPOJIIO 3a I10/1aueio
OJIi1 B WTIHAPH, J¢ IUTIHAPUYHA OJIisl TO3Y€ETHCS MPO-
MOPUIHHO BiJICOTKY CIPKHM B MAJIMBI Ta HaBaHTa)KCHHI
JBUTYHA).

- CuyikoHOBe MOKPUTTS TBUHTIB. SIK ajpTepHa-
THBAa TMONIPYBaHHSA T'BUHTA, BHUKOPHCTaHHSI CHCTEM
CIJIIKOHOBUX TOKPHTTIB, IOKpPAIIy€ TJIAAKICTh II0-
BEPXHi Ta TiApOoANHAMIYHY IPOXYKTHBHICTH TBUHTA.

- Bukopucranus BianpansoBaHoro Temia. TexHo-
JoTis yTHii3auii BTpaTr Telula Ha AaHUH Yac € KO-
MEpIUIHHO AOCTYMHOIO Ui cyAeH. LI TexHosoris BU-
KOPHUCTOBYE TEIIOBI BTPATH BUXJIOIHUX Tra3iB AJIsl BH-
poOHUIITBA eJeKTpoeHeprii  abo JI0JIaTKOBOT
MOTYXHOCTI  NIPOITYJILCUBHOI ~ yCTaHOBKU. Enepris
MoOJke OyTH BHIIy4eHa 3 BUXJIOIMHHX Ta3iB JOMOMIXHHUX
JIBUTYHIB. BHKOPHCTaHHS €HEpril BUXJIOMHHUX Ta3iB
Moske reHepyBatu 10 10% nomaTkoBOI MOTYKHOCTI, a
e(EKTUBHICTh NPOIYJILCHBHOI YCTAaHOBKH MOXE OyTH
30utpmena 10 50-55% BEeNMMKUX IBOTAKTHUX JABHUTYHIB.
BukopucranHs eHeprii BUXJIONHUX I'a3iB TAKOX MOXKHA
BUKOPDHUCTOBYBAaTH Ha HEBEJNMKHX JABUTYyHax. JIBo-
CTYMIHYaCTHH TypOOHAAYB MOXKHA PO3IJISIIATH SIK 11IE
OIUH 3aci0 IIsi OTPUMAaHHsS CHEPrii Ta IiJBUIICHHS
€HEeProe(PeKTHUBHOCTI.

- BcTaHoBNGHHS cuCTeMHM OHJIAiH MOHITOPUHTY
JisITbHOCTI cyiHa. BeraHOBIIEHHS 00a {HAHHS Ta PO-
TpaMHOTO 3a0€3MeUeHHs], SIKE H03BOJIIE OeperoBoMy
MIepPCOHATY KOMIIaHii 31iHCHIOBATH MOHITOPUHT TisIb-
HOCTI CyJHa B PSKUMI OHJIAWH Ta 3a0€3MEYUTH IIBU/I-
KW 3BOPOTHHI 3B'S30K HA CYIHO JUIS ONTHMI3aLii Cya-
HOBHX OTepartiii.

Bucuosok. bararo 3axoziB, onucaHux BUIIE, 3a-
JeXaTh BiJl paiioHIB IJIaBaHHs Cy/HA, BIKYy CyJHa Ta
BapTOCTI MajuMBa B IMX padoHax. I[HOAI cynHa
3MIHIOIOTh ~ pailOHM  IUIABaHHS Ta  BIJTIOBIJHO
3MIHIOIOTBCSL YMOBH JIOTOBOPY MOPCBHKOTO IiepeBe-
3€HHS, SIKI HE MOXYTb OyTH 3araJi-HUMU. [HIIUMHU CJ10-
BaMH, CyJHa, 1110 TPALIOIOTh Y Pi3HUX paiOHaX CBITO-
BOTO OKE€aHy, MOXYTh MaTH Pi3HiI MOXIIUBOCTI Ta Iepe-
BarW TMpH BXHUTTI OJHAKOBHX 3aXOMAIB  IIOZO
eHeproeekTuBHOCTI. Llimkom WMOBipHO, IO JesiKi 3a-
XOAM MaTHMYTh OiNbIlle UM MEHIIe 3HaYCHHS IPH Po-
00Ti cyInHa y pi3HHX palfoHaX IUIaBaHHS. TpHUBAITICT
peiicy Iyl IeSKHUX CyleH TAKOXK € BaKIMBHM acIeK-
TOM. B pe3ysbTari LiJKOM 3aKOHOMIPHO, IO KOXHE
CYJIHO Ma€ CBOIO yHiKaJIbHYy KOMOIHAIIiIO 3aXO0/iB, sKa
Oyze 1y HbOTo HaHO1TBI e)eKTUBHOO.

Cnucok giteparypu

1. International Convention for the Prevention of
Pollution from Ships (MARPOL 73/78), Annex VI
[EnextponHnii pecypc| /~PexxuM noctymy 10 pecypey:
https://wwwcdn.imo.org/localresources/en/publica-
tions/Documents/Supplements.pdf

2. IMO resolution MEPC.282(70). Guidelines for
the development of a ship energy efficiency manage-
ment plan [Exextponnuii pecypc] /~Pexum moctyiy


https://wwwcdn.imo.org/localresources/en/publications/Documents/Supplements.pdf
https://wwwcdn.imo.org/localresources/en/publications/Documents/Supplements.pdf

84

Znanstvena misel journal Ne79/2023

JI0 pecypcy: https://wwwcdn.imo.org/localre-
sources/en/KnowledgeCentre/IndexofIMOResolu-
tions/MEPCDocuments/MEPC.282(70).pdf

3. International Standard ISO 50001:2011 "En-
ergy management systems — Requirements with guid-
ance for use" [EnextponHuii pecypc] /—Pexum
Joctymy 10 pecypey: https://www.iso.org/stand-
ard/51297.html

4. International Management Code for the Safe
Operation of Ships and for Pollution Prevention (ISM
Code) [Enextponnmii pecypc] /~Pexum moctymy 1o
pecypcey:  https://www.imo.org/en/ourwork/humanele-
ment/pages/ISMCode.aspx

5. IMO MEPC.1/Circ.684. Guidelines for volun-
tary use of the Ship Energy Efficiency Operational In-
dicator (EEOI). [Enextponnuii pecypc] /~Pexum mo-
cTymy 10 pecypey: https://gmn.imo.org/wp-content/up-
loads/2017/05/Circ-684-EEOI-Guidelines.pdf

6. Mazur Tetiana. SHIP ENERGY EFFICIENCY
MANAGEMENT PROCESS. [Enextponnuii pecypc]
[-Pexxum JOCTYILY o pecypcey:
https://dinuoma.com.ua/wp-
content/uploads/2023/05/zbyrnyk210423.pdf


https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/MEPCDocuments/MEPC.282(70).pdf
https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/MEPCDocuments/MEPC.282(70).pdf
https://wwwcdn.imo.org/localresources/en/KnowledgeCentre/IndexofIMOResolutions/MEPCDocuments/MEPC.282(70).pdf
https://www.iso.org/standard/51297.html4
https://www.iso.org/standard/51297.html4
https://www.imo.org/en/ourwork/humanelement/pages/ISMCode.aspx
https://www.imo.org/en/ourwork/humanelement/pages/ISMCode.aspx
https://gmn.imo.org/wp-content/uploads/2017/05/Circ-684-EEOI-Guidelines.pdf
https://gmn.imo.org/wp-content/uploads/2017/05/Circ-684-EEOI-Guidelines.pdf
https://dinuoma.com.ua/wp-content/uploads/2023/05/zbyrnyk210423.pdf
https://dinuoma.com.ua/wp-content/uploads/2023/05/zbyrnyk210423.pdf

Ne79/2023
Znanstvena misel journal
The journal is registered and published in Slovenia.
ISSN 3124-1123

The frequency of publication — 12 times per year.
Journal is published in Slovenian, English, Polish, Russian, Ukrainian.
The format of the journal is A4, coated paper, matte laminated cover.
All articles are reviewed
Edition of journal does not carry responsibility for the materials published in a journal.
Sending the article to the editorial the author confirms it’s uniqueness and takes full responsibility for
possible consequences for breaking copyright laws

Free access to the electronic version of journal

Chief Editor — Christoph Machek
The executive secretary - Damian Gerbec
Dragan Tsallaev — PhD, senior researcher, professor
Dorothea Sabash — PhD, senior researcher
Vatsdav Blazek — candidate of philological sciences
Philip Matousek — doctor of pedagogical sciences, professor
Alicja Antczak — Doctor of Physical and Mathematical Sciences, Professor
Katarzyna Brzozowski — PhD, associate professor
Roman Guryev — MD, Professor
Stepan Filippov — Doctor of Social Sciences, Associate Professor
Dmytro Teliga — Senior Lecturer, Department of Humanitarian and Economic Sciences

Anastasia Plahtiy — Doctor of Economics, professor

Znanstvena misel journal
Slovenska cesta 8, 1000 Ljubljana, Slovenia
Email: info@znanstvena-journal.com

Website: www.znanstvena-journal.com



