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ANALYSIS OF THE SPECIES COMPOSITION AND NUMBER OF ORNITHOFAUNA OF FORESTS
ALONG THE ROADS OF THE KHARKIV REGION

Anomauis.

OpHnimoyenos aicocmye 6300621 asmouinsxie npedcmasnenui 44 euoamu nmaxie 4 munis. Ilepesadicaromo
npeocmasnuku psaoy Iopobyenodioni. Buznaueno xapakxmep nepebysantns udig: 21 euo enizoumscsa Ha 00CTi-
Ooicysanuil mepumopii, 13 eudie — nepebysaromo, 10 6udig ocino-kouosi ma 1 6ud 3umye (OKpim moeo, wo € eHiz-
0osum). Busnaueno mun scusnenns sapeccmposanux nmaxie: 29 eudie — enmomogpazu, 6 6udie — nanmogazu, 5
8u0ie — mioghazu, 3 6uou enmomo-pimogazu ma 1 6uo — gpimoghae. Buznaueno exonociuny epyny nmaxis 30 60ie
— denopoinu, 10 eudie — kamnoghinu, 4 éuou — cknepogpimu. Iokaznuxu xoediyicumis nodionocmi Kaxrkapa ma
Copencena cgiouums npo nodioHicmsb 8U006020 CKIA0Y NMAXI8 OOCAIONCYBAHUX NICOCMYe.

Abstract.

Ornithocenosis of forest belts along highways presents 44 species of birds in 4 types of forest belts. Repre-
sentatives of a number of Sparrows predominate. The nature of the species' stay was determined: 21 species nest
in the study area, 13 species are present, 10 species are nomadic and 1 species winters (except that it is nesting).
The type of feeding of registered birds was determined: 29 species — entomophages, 6 species - pantophages, 5
species — myophages, 3 species of entomo-phytogs and 1 species — phytophagous. The ecological group of birds
of 30 widows — dendrophiles, 10 species — campophiles, 4 species — sclerophytes was determined. Indicators of
similarity coefficients of Jacquard and Sorensen indicate the similarity of the species composition of birds in the

studied forest belts.

Kniouoei cnosa: opnimoyeno3s, ricocmyau, YuceibHicCms NmMaxis, eKoa02iuua epynda.
Keywords: ornithocenosis, forest belts, number of birds, ecological group.

AxkTyanbHicTb. OCHOBHOIO CY9acHOIO 3arpo30i0
st QyHKIIOHYBaHHS OIOpI3BHOMAHITTS € ISUTBHICTH
JIIOJIMHH, CIIPSIMOBAaHA Ha 3HHIICHHS MPUPOJHHUX OCe-
mu Giopu Ta GayHu. [HTeHCHBHA ypOaHi3aIlist Tpus3-
BOJIMTH 70 KaTacTPO(Mi4HOTO 3MEHIIICHHSI IIJIOII1 TEPHU-
TOpili BOAHO-OOJIOTHUX YTiIb, CTEMOBHX EKOCHCTEM,
npupoanux JiciB. Tpanchopmariis HaBKOJHMIITHEOTO
MIPUPOTHOTO CEpeIOBHUINA BifOyBaeThCS BHACTIIOK iH-
TEHCHBHOT'O TIPOMHKCIIOBOT'0, XHTJIOBOTO OYyIIBHUIITBA
Ta PO3BUTKY TPAaHCIOPTHOTO KoMmIuiekey [1,3,5]. Jlico-
HACa/DKCHHS B3/I0OBK aBTOMOOUIBHUX JTOPIT MarOTh Ba-
JKITMBE 3HAYCHHSI JUIsl OpraHizaiiii 0e3neku JopoxKHbOTO
pyxy (TexHiuHOI Ta caHiTapHO-TexHiuHOI). OdimiiHi
CTaTHCTHYHI JaHI PO IUTONII 3aXUCHUX JIICOCMYT Y3-
JIOBX JIOPIr BiICYTHI, 00 aHai3 JaHUX HE mepeadade-
Huii popmamu Jlepkcrary Ykpainu. Crmparucst Mo-
JKHa Ha HeoQIUiHYy eKCepTHY OIIHKY, BUXOASYH i3
JIOBKUHH aBTOMOOLUTEHUX JOPIT Ta MOYKIIMBOI IMUPHHA
micoemyr [3,5].

3riiHO 3 €KOJIOTNIYHMMH BHMOTaMHM, JIICOBI Haca-
JDKEHHS BIUIMBAIOTH Ha 3HIDKEHHS PiBHA 3a0pyTHEHHS

MOBITPS, 3MEHIICHHA Iii (Pi3MYHNX YUHHHKIB: aKyCTH-
YHHX Ta BIOpaI[ifHNX HaBaHTa)XCHb JO HOPMATHBHUX
MOKa3HUKIB. BapTo 3a3Ha4nTH, 110 OKPIM MMO3UTUBHOT
PO, JTicOHACAPKEHHS B3JIOBXK JIOPIr' y HASBHOMY B YK-
paiHi BUTJIsIII, MAIOTh TAKOX 1 IEBHY HETaTUBHY POJIb.
[lig gac aBapiliHO1 cUTyamii 3ITKHEHHS 31 CTOBOYypOM
JiepeBa OUTBIIT HEOE3MEYHO, HIK ITijl Yac 3iTKHEHHS 3 Ya-
rapHUKOM. ToMy y CBITOBilf IPaKTHIIi TaKi JIiCOCMYTH
3aMIHIOIOTh YarapHIUKOBUMHU HACAKCHHIMH [5].
TpancopTHHI pyX, IHTEHCUBHICTH SIKOTO 3 KOX-
HUM POKOM 3pOCTa€, a TAKOK TEXHOJIOTIUHI MporiecH
ABTOJIOPOIKHIX POOIT — 11€ TOTYKHI YMHHUKH, SIKI MTOTi-
PIIYIOTh CTaH HABKOJMIIHBOTO ceperoBumia. ['omoB-
HUMHU €KOJIOTTYHUMH e(eKTaMH TPaHCIIOPTHOI CHC-
TEMH €: BTpata, Tpanchopmariist i pparmenrairis 6ioto-
B, TypOyBaHHS 4epe3 BHUKWAW 1 KpaHoBi e(exTH,
CMEPTHICTh Yepe3 pyX TPAHCIOPTY Ta MOPYIICHHS Mir-
panifinux nuisixis. TpaHcmopTHa cucTeMa — MOTYKHUH
YUHHHUK PEIYKLIl MOMmyNsLii IMKUX TBApHH, 30KpeMa
nTaxiB. [HTEHCHBHUI pyX TPaHCIIOPTY BIUIMBAE HA JH-
KUX TBapWH, 3MIHIOIOYM 1XHI OIOTMYHI OCOOJIMBOCTI:
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[IPOCTOPOBY, BIKOBY Ta CTaTeBY CTPYKTYPY MOIYJISIIIIH,
XapakTep PO3MHOXKEHHS, TEeMITM HapOIKyBaHOCTI Ta
CMEpPTHOCTI, 0COOIUBOCTI Mirparii [3,5].

VY 3aKOpAOHHMX MyOJIKaIiIX YHHHE MICIIE TOCi-
JIAFOTh JTOCIIKCHHS €KOJIOTYHOT Ta TeHeTUYHOT ude-
peHIiaIii momyJisAiii, BHACTIIOK iXHBOT MPOCTOPOBOT
130JIAIIIT aBTONUISIXaMH, 3aXOIU 3 OXOPOHH MOy
JUKUX TBapWH, IO IUIATal0Th TaKOMY BIUIMBY
[11,12]. IIpoTe B Ykpaii s mpoOieMa 3aInIa€ThCS
Maifke He BUBUEHOIO 1 MoTpedye MacmTabHOTO J1OCITi-
JUKEeHHS. YKpaiHa po3TaloBaHa Ha IIEPeTHHI Mirpamiii-
HUX IUIAXIB 0arath0X BUIIB TUKUX TBapHH. Yepes 1i Te-
PHUTOPIO POXOIATH BA OCHOBHUX TJI00aIbHIX MapIIl-
pyTH Mirpamii mraxiB, a JesKi MicIi THi3XyBaHHS
MaroTh MbkHapoaHe 3HaueHHs. [lonan 100 BuniB nepe-
JITHUX NITAaXiB OXOPOHSIOTH BiAMOBITHO O MDKHAPO-
HUX 3000B’s13a8b [3,5]. ToMy TOCHiIKCHHS € aKTyallb-
HHMMH Ta JOLUIBHUMH.

BuBueHHS OPHITOIIEHO3IB JTICOCMYT B3JIOBXK aBTO-
nuisixiB - npoBoguau  npotrsirom  2018-2020  pokis.
B3moBk aBTONDIAXY CIIONyYeHHSIM XapKiB-MinoBe.
Merta: BUBYCHHS BHJIOBOTO, KUIBKICHOTO CKJIaay MTa-
XiB Ta IX EKOJIOTIYHMX OCOOIHMBOCTEH y Pi3HHUX THUIAX

JicocMyrax B3JIOBX aBTOMOOUIbHUX JIopir. Mapuipy-
THi OOJIKH NTaxiB 3AiHCHIOBAIN MIEPEBAXHO y THI30-
Buii iepion 3 1.04 o 30.06 3a 3arabHONPUITHATOIO Me-
ToauKot0 [4]. TIpoTAroM pemnpoayKTHBHOTO Iepiomy
THI3JIOB1 TEPUTOPIi NTaxiB BUSBJISUIM SIK 110 TOJIOCY, TaK
i 3a BI3yaJIbHUMH 3ycTpiuaMu okpemux ocobuH. OG-
JIKW TPOBOIVITH, SIK TIPABWIIO, Y THI3AOBUH TIepio] de-
pe3 1,5-2,0 roguum micns ceiranky. IllopiuHo npoBo-
Iy 2-3 o0ITikK B KOXKHOMY OioTomi. 3arainpHa IpoTsi-
JKHICTh MapIIpyTy B3JOBX aBTOMOOUIBHOT IOPOTH
ctanoBuTh 200 kM. JlocmimkeHHs TPOBOIMIN 3 BHKO-
pPHCTaHHAM BeJo- Ta aBTOTpaHcnopry. KoxHoro ca-
MIIsI, IO CITiBa€ BBaXkasu 3a mapy. Ha mapipyti peec-
TpyBaJIX BCix ocoOmH. Ha MapmipyTi BuAiIeHO 9OoTHPH
TUIIH JIICOCMYT, SIKi BIIPI3HSIOTBCS (DIOPUCTHYHUM
CKJIa[IOM Ta IIHPHHOIO JIICOCMYTH (KUTBKICTh PSAMAiB) Ta
pI3HMM TPaHCHOPTHUM HaBAaHTAKEHHSM aBTOILIAXY
(Tabs.1). DocmimKyBaHi JICOCMYTH MEXKYBaId 3 arpo-
LEHO30M 3aCITHUMHU COHSIIHUKOM Ta HIIeHHLew. Ba-
PTO 3a3HAYMTH, JEpPEeBa Yy JOCTIDKYBAHUX JIICOCMYTrax
ypaxkeni omenoto 6inoro (Viscum album L. ).

Tabmums 1
XapaKkTepuCTHKA JIicoCcMyT
No IInpuna micoc- ABTOMOOITHHA
3\1'1 Tum icocMyru dnopucTHYHU CKITaT MYTU 3aBaHTAXKEHICTh
(KIIBKICTB psiIiB) Tpacu
MoHodopHi
OJTHOPSAOBI JTi- no2wm 3 HESHATHIM
1. . Populus albaL. ' TPAHCIIOPTHUM
cocmyrH (J1ico- 1 psin
3aBAHTAXCHHSIM
cmyra 1).
. . Acer platanoides, Acer tataricum L., Prunus
[omnidnopni Oa- - - . i
. spinosa, Sambucus nigra L., Fraxinus excel- 31 HE3HAYHUM
raTops0Bi Ji- . ! 20-30 m.
2. sior L., Rosa canina L. TPaHCIIOPTHUM
COCMYTH . 3 paou
. 3 mobpe BUpaKCHUM ITiITICKOM Ta YarapHH- 3aBaHTAXCHHSIM
(nicocmyra 2 ). .
KOBHI SIPYCOM.
MoHodopHi
OJTHOPSIOBI JTi- . no2wm 3 SHATHUM Tpa-
3. . Acer platanoides L. ' HCITIOPTHUM 3a-
cocmyrH (J1ico- 1 psin
BaHTa)XCHHIM
cmyra 3)
HoumigmopHi Oa- . . .
brop . Acer platanoides, Prunus spinosa, Tilia cor- 3 3HAYHHUM Tpa-
raTopsiI0Bi Ji- . .. 20-30 m.
4, . data, Mill. bes mimticKy Ta 9arapHMKOBOTO HCIIOPTHUM 3a-
cocMyrH (JTico- 3 psioun
SApycy. BaHTAXCHHSIM
cmyra 4)

Buxkuiax ocHoBHOro matepiady. B xoni nposene-
HUX JOCIIDKEHb Y PI3HUX TUMAX JICOCMYT, B3JIOBXK aB-
TOILISXIB 3apEeECTPOBaHO 44 BU/IM NTaXIiB y 4 THIAX JTi-
cocmyr. [lepeBaxaroTh mpeacTaBHUKH psny [ 'opobiie-
momiOHi  (tabm.  3). BumoBmii ckiany  OTaxiB
MOHOGIOPHUX OJHOPSAOBUX JlicocMyr (imicocmyra 1)
npeacraBueHuid 23 Bugamu. JIOMIHAHTHUMH BHJIAMH €
Corvus cornix L. (25.91 map\km), Corvus corax L.
(24.83 map\xkm), Sturnus vulgaris L. (24.41 map\km),
Corvus frugilegus L. (24.08 map\km), Motacilla alba L.
(24.33 map\km). OpHiTorieH03 TomidIopHUX Gararopsi-
JIOBUX JlicocMyT (JTicocmyra 2 ) npeacTaBieHui 43 Bu-
namu. JlominanTHuMmu Bugamu € Pica pica L. (30.08
map\km), Garrulus glandarius L. (24.66 map\km),
Sturnus vulgaris L. (22.5 map\km), Dendrocopos major
L. (22.91 nap\km). 3Ha4uHe BHIOBE PI3HOMAHITTS NTa-

XIB y JlicOCMY3i, Y MOpIBHSHHI 3 JicocMyroto 1, mosic-
HIOETHCS TOITI(QIOPUCTHYHIM CKIIaJJOM JIICOCMYTH 2 Ta
(opMyBaHHIM ITICKY, YarapHukoBoro spycy. Lo
JIa€ 3MOTY THI3MUTHCS Ta )KUBUTUCH OUTBIIIN KITBKOCTI
NTaxiB 4arapHUKOBOTO sipycy. AHani3 opHitodayHH
MOHO(IOPHUX OJHOPSAIOBUX JiCOCMYT (Jticocmyra 3)
MI0Ka3aB, BUJOBE PI3HOMAHITTS NTaxiB MpPEACTaBIICHE
22 supamu. Jominyrots Pica pica L. (24.5 map\km),
Corvus cornix L. (25.91 map\km), Sturnus vulgaris L.
(24.41 nap\km) Corvus frugilegus L. (24.08 map\km),
Corvus corax L. (24.83 map\km). Croctepiraemo He-
3HaYHE BUIOBE PI3HOMAHITTS NITaxiB y NOPIBHSAHHI 3 iH-
IIUMH JTICOCMYTaMH, 110 3yMOBJIEHO MOHOMDIOPHICTIO
Ta OJHOPSIOBICTIO JIOCIIKYBAHOT JIICOCMYTH, aJie BH-
COKY YHCEJIbHICTh OKpEeMHUX BHJIB NTAaxiB, sKi 3aiima-
I0Th EKOJIOTIUHY Himy. BugoBuii ckian nraxis momid-
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JIOPHHUX 0araTopsa0BUX JicOCMYT (JTicocMyra 4) mpej-
craBnenuit 43 Bumamu. Jominye Pica pica L. (30.41
map\km), Sturnus vulgaris L. (22.08 map\km),
Dendrocopos major L. (22.91 map\km). ¥ micocmysi 4
3MEHIINIACH YHUCENBHICTh NTAaXiB, IO 3yMOBIICHO 3HA-
YHUM TPaHCIIOPTHUM HABAHTAXKCHHAM Ha aBTOLLIAXH
(edexr TypOyBaHHS Ta 3armbeilb Ha aBTOIIIXAX)
(tabm. 3).

HesBaxaroun Ha 0araToMaHITHICTH BHIOBOTO
CKJIaAy OpHiTO(hayHH PI3HUX THIIIB JIICOCMYT, 3HAYHY
YacTKy cepel HHUX 3aiMaioTh — AYIUIOTHI3HI MTaxu.
Bigrak, romiHanTOM ycix sicocmyr — Sturnus vulgaris
L. Voro cepenns uncensHicts y micocmysi 1, 3 (24,41
map\km), sicocmyrax 2 (22,50 map\km), y micocmysi 4
(22,08 map\km). CyOIOMIHAHTOM JCOCMYT, MOMKHA
BBakarn Passer domesticus L. CepemHst YncebHICTh y
micoemysi 1 (17,66 map\km), micocmyrax 2, 4 (21,41
nap\km), y aicocmysi 3 (15,66 map\km). JpyropsiauMu
Bugamu sicocmyr 1, 3 — Turdus philomelos L. (17,5
nap\km), y tpetiii (15,25 map\km); micocmyru 2, 4 —
Jynx torquilla L. (16,41 nap\km), y uerBeptiii (15,33).
Phoenicurus phoenicurus L., Parus major L., P.
montanus L., T. merula L., Cyanistes caeruleus L.,
Ficedula albicollis T. € acektaTopamu pi3HUX THIIIB Ji-
COCMYT.

3a pesyaprataMu 6araTopidyHHX CIIOCTEPEKEHb Y
XapkiBchkiii 06acti gocaimkeno [6,7,8,9], o aymo-
THI3HI ITax¥, BiIIal0Th IIepeBary MicIsiM THi3yBaHHS

y COCHOBHX Oopax 3 gomimrkoro Quercus robur L., kpim
TOTO TPAIUIAIOThCS y HacamkeHHsx Padus avium L.,
Acer tataricum L., y mapkax [10], me 3pocrae A.
platanoides L., Q. Robur L., wacro momimyerncs Tilia
cordata L., mooaunoko Tparmisietsest A. Platanoides L.,
y KJIEHOBO-IMNoOBUX aibposax [7,9] T. cordata L.,
Sambucus nigra L., A. Campestre L., A. tataricum L.
€, 04eBUAHUM, 1110 32 (NIOPUCTHYHHUM CKJIAJIOM, MICIIS
THi3AyBaHHS AYIUIOTHI3HUX ITaxiB, MOAIOHI A0 Jicoc-
MYT' pi3HHMX THIIB, B3J0BX aBTONUIXIB XapKiBCHKOT
o6xacti. 3HAYNTB, MOXKYTh CITY)XUTH HE JIUIIE IS YK-
PHUTTS BUBOJKIB UM HECHIPUSTIMBOTO BILUTHBY KITiIMAaTH-
YHUX (aKTOpiB (Ipaj, CIIEKH, 3aMOPO3KH), ITPOJIT NTa-
XiB, a TaKO)XK BUKOPUCTOBYBATHCS SIK THI3JIOBI Ta KOp-
MOBI cTarii y mepio; po3MHOKEHHSI.

VY Mexax OTpPUMaHHX pe3yJbTaTiB, IPOBEICHO
€KOJIOTTYHUI aHalli3 OPHITOLIEHO3IB JIICOCMYT B3JIOBXK
aBTonuiixis (puc. 1). BusHaueHo xapakrep mnepeOy-
BaHHS BUIB: 21 BU THI3AUTHCS HA TOCIIKYBaHUH Te-
puropii, 13 BuaiB — nepeGyBatots, 10 BUAIB 0CiI0-KO-
4yoBi Ta 1 BUJ 3uMye (OKpIM TOTO, IO € THI3IOBUM).
BuzHaueHo TUIT )KMBJIEHHS 3apeECTPOBAaHMX NTaxiB: 29
BHIIB — eHTOMO(ary, 6 BUIiB — manTodaru, 5 BUAiB —
Mmiodaru, 3 Bumu eHroMo-¢iroru ta 1 Bux — ¢irodar.
Busnaueno ekosoriuny rpymy nraxis 30 BUAIB — JIeH-
npodinu, 10 BuaiB — kamnodinm, 4 BUIU — ckiepoditu
(tab. 2).

Tabmuus 2

BujioBHii CKJIaJ Ta Ce€30HHI aCNEeKTH PO3MillleHHs MTaXiB M0JIe3aXHCHUX JIiCOCMYT
Ne | Hazpa Bumy XapaxTtep nepeOyBaHHS r];;:a Tun >xuBNeHHS NTaxiB
1. |Milvus migrans Bod. mepebyBae I Miogar
2. | Accipiter gentilis L. mepebyBae I Miogar
3. | Circus pygargus L. mepebyBae i Miogar
4. |Buteo buteo L. THI3TOBHI bl Miogar
5. | Phasianus colchicus L. THI3I0BHI K eHTOMO-(diTodar
6. |Streptopelia turtur L. mepebyBae I eHToMO(ar
7. |Asiootus L. 0CiT0-KOYOBHI I Miogar
8. | Merops apiaster L. nepebyBae eHToMO(ar
9. |Apusapus L. THI3J0BUI | eHToModar
10. | Upupa epops L. THI3J0BUI C eHToModar
11. | Jynx torquilla L. nepebyBae I eHToMO(ar
12. | Dendrocopos major L. 0CLI0-KOYOBHH I eHToMO(ar
13. | Galerida cristata L. mepebyBae K eHTOMO(ar
14. | Alauda arvensis L. nepebyBae K ¢irodar
15. | Anthus campestris L. nepebyBae K eHomodar
16. | Motacilla flava mepebyBae K eHTOMO(ar
17. | Motacilla alba L. THi30BHI K eHTOMO(ar
18. | Lanius collurio L. THi30BHI eHTOMO(ar
19. | Oriolus oriolus L. THi30BHI Ji eHTOMO(ar
20. | Sturnus vulgaris L. THI3JJOBUH 3UMYIOUNi i eHTOMO(ar
21. | Garrulus glandarius L. 0CiJI0-KOYOBHIA Ji naHrodar
22. | Pica pica L. 0CLI0-KOYOBHI i naHrodar
23. | Corvus cornix L. 0CiJI0-KOYOBHH i nanrodar
24. | Coloeus monedula L. THI3JOBHI C naHTodar
25. | Corvus frugilegus L. THI3JJ0BUI i nanrodar
26. | Corvus corax L. THI3JOBHI pil| naHTodar
27. | Sylvia nisoria L. THI3JJOBUI i eHToModar
28. | Sylvia atricapilla L. THI3JJOBU i eHToModar
29. | Sylvia communis Latham THI3JJOBU i eHTomModar
30. | Ficedula albicollis Temm. THI3/I0BH )i eHToModar
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31. | Phoenicurus phoenicurus L. 0CLI0-KOYOBHH I eHTOMO(ar
32. | Turdus pilaris L. THI3HOBUI I eHTOMO(ar
33. | Turdus merula L. THI3TOBHI I eHTOMO(ar
34. | Turdus philomelos Brehm. THI3HOBUI I eHTOMO(ar
35. | Cyanistes caeruleus L. nepebyBae )i eHTOMO(ar
36. | Parus major L. OCLIT0-KOYOBUH ji| eHToModar
37. | Sitta europaea L. OCLIT0-KOYOBUH ji| eHToModar
38. | Passer domesticus L. 0CiT0-KOYOBHH C eHTOMO(ar
39. | Passer montanus L. 0CLI0-KOYOBHIHA C eHToModar
40. | Fringilla coelebs L. THI3HOBUI I eHTOMO(ar
41. | Chloris chloris L. THI3JJOBUI i eHTOMO-(iToar
42. | Acanthis cannabina L. nepedyBae K eHTOMO-(iToar
43. | Emberiza calandra L. nepedyBae i eHToMo(ar
44, | Emberiza citrinella L. THI30BHI K eHToMOo(ar
Tabauns 3
YnceabHicTh NTaXiB JiCOCMYT B30BK aBTOLLIAXIB XapKiBcbKoi 00J1acTi
Jlicocmyra 1 Jlicocmyra 2 Jlicocmyra 3 Jlicocmyra 4
ORI S IR O IR - S0 R o
SES §E| 828 55| 028 55| 528 T
588 g% | 885 g% | 8L g% | §8E&| g%
@) O O @) Q @) Q Q
1. Milvus migrans Bod. 2.91 0.66 3,41 0.51 2.91 0.66 3.83 0.71
2. Accipiter gentilis L. 1.5 0.90 1.91 1.08 158 | 090 | 2.16 | 0.83
3. Circus pygargus L. 2.4 051 | 175 | 0.75 | 258 | 0.66 2 0.73
4. Buteo buteo L. 491 | 079 | 308 | 124 | 491 | 079 | 358 | 0.66
5. Phasianus colchicus L. 11.3 322 | 11.16 | 1.40 | 10.08 | 1.56 | 9.83 1.40
6. Streptopelia turtur L. - - 8.5 1.78 - - 7.25 1.42
7. Asio otus L. - - 091 | 0.66 - - 141 | 0.66
8. Merops apiaster L. - - 11.66 | 3.36 - - 10.83 | 2.48
9. Apus apus L. 25 217 | 2058 | 1.44 | 2166 | 2.29 | 2058 | 1.44
10. | Upupa epops L. 8.16 1.33 6.41 1.92 7.16 1.02 6.41 1.92
11. | Jynx torquilla L. - - 16.41 | 2.50 - - 15.33 | 2.67
12. | Dendrocopos major L. 2091 | 1.37 | 2291 | 197 | 17.75 | 3.64 | 2291 | 1.97
13. | Galerida cristata L. - - 11.33 | 4.18 - - 11.33 | 4.18
14. | Alauda arvensis L. - - 5.66 1.49 - - 5.66 1.49
15. | Anthus campestris L. - - 5.25 1.05 - - 5.25 1.05
16. | Motacilla flava. 11.08 | 2.74 | 19.75 | 2.34 | 11.08 | 2.74 | 19.75 | 2.34
17. | Motacilla alba L. 2433 | 210 | 21.25 | 1.81 | 2358 | 2.02 | 21.25 | 1.81
18. | Lanius collurio L. 15 1.65 15 1.65 - - 14 2.13
19. | Oriolus oriolus L. - 233 | 115 - - 241 | 1.16
20. | Sturnus vulgaris L. 2441 | 1.62 | 225 | 211 | 2441 | 1.62 | 22.08 | 1.62
21. | Garrulus glandarius L. 10.66 | 1.77 | 2466 | 1.55 | 10.66 | 1.77 | 20.91 | 3.31
22. | Picapica L. 245 2.27 | 30.08 | 2.39 24.5 2.27 | 30.41 | 1.83
23. | Corvus cornix L. 2591 | 144 | 2166 | 1.82 | 2591 | 1.44 | 1933 | 2.26
24. | Coloeus monedula L. 16.25 | 346 | 1758 | 1.83 | 16.25 | 3.46 | 1758 | 1.83
25. | Corvus frugilegus L. 24.08 | 2.02 | 13.25 | 3.19 | 2408 | 2.02 | 13.25 | 3.19
26. | Corvus corax L. 2483 | 152 | 19.33 | 2.26 | 24.83 | 1.52 | 19.33 | 2.26
27. | Sylvia nisoria L. - - 11.75 | 2.17 - - 13.08 | 1.16
28. | Sylvia atricapilla L. - - 3.9 0.99 - - 391 | 0.99
29. | Sylvia communis Latham - - 4.25 1.05 - - 4.25 1.05
30. | Ficedula albicollis Temm. - - 9.66 | 1.61 - - 10.08 | 1.83
31. | Phoenicurus phoenicurus L. 1141 | 156 | 1533 | 2.05 | 11.41 | 1.56 | 14.83 | 2.16
32. | Turdus pilaris L. - - - - - - 7.08 | 2.46
33. | Turdus merula L. 13.4 1.67 3.58 1.08 | 12.33 | 1.07 3.58 1.08
34. | Turdus philomelos Brehm. 17.5 2.06 9.16 | 0.93 | 15.25 | 1.86 10 2.37
35. | Cyanistes caeruleus L. - - 3.39 | 0.88 - - 3.75 | 0.75
36. | Parus major L. 1391 | 2,10 | 13.75 | 1.60 | 13.91 | 2.10 | 13.75 | 1.60
37. | Sitta europaea L. - - 8.66 1.07 - - 8.66 1.07




«COLLOQUIUM=JOURNAL » #13(105), 2021 / BIOLOGICAL SCIENCES 7

38. | Passer domesticus L. 1766 | 441 | 21.41 | 1.67 | 15.66 | 355 | 21.41 | 1.67
39. | Passer montanus L. - - 15.16 | 2.58 - - 15.16 | 2.58
40. | Fringilla coelebs L. - - 14.08 | 4.05 - - 10.91 | 3.39
41. | Chloris chloris L. - - 4.83 1.11 - - 4.83 1.11
42. | Acanthis cannabina L. - - 4.66 1.15 - - - -
43. | Emberiza calandra L. - - 2.33 1.23 - - 2.33 1.23
44. | Emberiza citrinella L. - - 7 1.20 - - 7 1.20
35 — 1 Min~Max
& DNe=an
30 - - _
25 T T
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,5“ 15 @ ®
i ° ®
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. 1 1
-3 [ [ [ [
JhcocnoyTa 1 Jlicocnyra 2 JhicocnryTa 3 Jhcocnyra 4

Puc. 1 JJunamixa yucenvnocmi oprimogaynu nicocmye 63006xc asmoulnsixie Xapkisecvroi obnacmi

TToxa3oBuM € Te, 10 AUHAMIKA YHUCENBHOCTI Bij-
pi3HsIETbCSL Y PI3HUX TUMNax Jicocmyr. Tak, cepenHiit
MTOKa3HUK YUCETHHOCTI BUIOBOTO CKIIAAY NTaXiB Y Ji-
cocmysi 1 (15,3 map\km), micoemysi 2 (11,4 map\km), Jti-
cocmysi 3 (14,6 map\km) micocmysi 4 (11,2 map\xm)
MIpUITafae Ha THI3ZOBUHU Ta IMICIATHI3TOBUI TMEPiOIH.
Pi3HUIIA TakuMX HE3HAYHHX BIAMIHHOCTEH (CepeaHbOi
YHCEIBHOCTI), OB’ sI3aHa 3 KiTbKOMa (pakTopaMu: Ha-
BAaHTAXXCHHSAM TPAHCIOPTY, KOPMOBHUMH PECYpCaMH,
(IOPUCTUYHUM CKIIAJIOM.

BusHaueHo moka3HHKH KOe(il[iEHTIB MOMIOHOCTI
JKakkapa Ta Copencena. [lokaznuku koedillieHTiB CBi-
JYUTH PO MOIOHICTE BUJJOBOTO CKIIAAY MTaXiB HOCITi-
JDKYBaHHX JTICOCMYT. BUCOKHI TOKa3HUK TOIOHOCTI

CIIOCTEPIraeTbcss MK MOHO(IIOPHAMH OTHOPSIIOBHUMHU
nicocmyramu (micocmyra 1, 3) — koedirient XKakkapa
nopiBaroe 0.95 ta xoedimient moxidHocTi CopeHceHna
nopisHioe 0.97 BinnosigHo. Brcokuii mokasHuk koedi-
IIEHTIB TAKOX CIIOCTEPIracThCs MDK MOTI(GIOPHUMHU
OaraTopsiIOBUMHU JlicocMyrH (JricocMyra 2 ) 1 mourighiro-
PHUMH 0araTopsI0BUMH JicocMyramu (Jricocmyra 4) —
koeoimient XKakkapa nqopisaroe 0.95 Ta koedirieHT mM0-
nioHocti Copencena nopisHroe 0.97 BinnosinHo (pHc.
2). JlaHa TeHICHIIIS TOSCHIOETHCS CXOXKICTIO (opuc-
THYHOTO CKJIQIy Ta CTPYKTYPH AOCTIIKYBaHHUX JIiCOC-
MYT, 10 BIUTMBA€E Ha BUJOBHHA CKJIaJ OPHITOIICHO3IB.
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1 - Micocmyra 1 12 mcocmyra 2
2 - licocmyra 2 Ta micocmyra 3

3 - Jlicocmyra 3 Ta micocwyra 4
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Distance

4 - Jlicocmyra 1 Ta mcocmyra 3
3 - Jlicocwyra 1 Ta mcocmyra 4

6 - Jlicocmyra 2 Ta micocwyra 4

[FE}
ki

6  Tunm micocmyr

Puc. 2 Jlenopoepama koegiyicnmis nodibnocmi 6ud08020 CKAady nmaxis y pizHux munax iicocmye

Ha choronui opHitodayHa pisHUX THIIB JTiICOCMYT
XapkiBcbkoi 0OmacTi, moTpedye Micus Aus THi3IY-
BaHHS, a y 3B’43KY 3 PO3LIMPEHHSM 1 OyIBHUIITBOM aB-
TONIAXIB, 30UTBIIYIOThCA HE3aKOHHI BUPYOKH NIEPEB,
I/l 9ac SIKUX NPUOUPAIOTHCS CyXi 1 MOLIKOJKEHI je-
peBa, B TOMY YHCII 1 TYIUIMCTI, sIKI 0X0Ye 3aCeIIIIOTh
IYIUTOTHI3HI Taxu. Lle € 91 He 0CHOBHOYO MPOOIEMOT0
[IPY OYUILEHHI 3eJIEHUX HACa/KEHb Yy JIICOCMYTax 3 Me-
TOIO MOJTANBIIIOT peaTizamii IepeBUHH SK MPOIYKITiT IS
OTIaJICHHSI 1 TPUCBOEHHS OUIBIIOT YACTUHH 3eMeIb IS
MOCIBY CUTBCHKOTOCIIONAPCHKUX KyIbTYyp. Bei 1i mpo-
61eMu, MoTpeOyrOTh BUPIIICHHS.

Ha Ham mormsapn, Anst MiATPUMAaHHS BUAOBOTO
CKJIa[ly MTaxXiB JicOCMyT y XapKiBCBKild 00iacTi € 3a-
XO/IM ILIOJI0 CTBOPEHHS 1 PO3BILIYBaHHS PI3HOTO THUILY
KOHCTPYKIIiff Ta INTYYHHUX THi3AiBeNs [2,7,9].

BucnoBku OTxe, BUIOBHUI CKJIa]] OPHITOIICHO31B
JCOCMYT B3ZI0BX aBTONUIAXIB PI3HUX THITIB MPEICTAB-
neHwit 44 BuaaMu nraxis. Bumosuid ckian MoHO(IOp-
HUX OJHOPSIIOBI JTicocMyrH (JlicocMyra 1) mpencranie-
Huii 23 Bugamu. OpHITOIEHO3 NOMI(IOpHUX OaraTopsi-
JnoBux gicocmyr (iicocmyra 2) — 43 Bujamu.
OpaitopayHa MOHODIOPHUX OTHOPSIOBHX JIICOCMYT
(;ricocmyra 3) mpencraBiiene 22 Bupamu. BunoBuit
CKJIaJl TaxiB MOJI(IOPHUX 0araTOPsIOBHX JICOCMYT
(;ricocmyra 4) npeacrasnennit 43 Bunamu. B Hacminox
JIOCIIIKEHb BU3HAYMIIM, III0 Ha BUJIOBHUH Ta KUTBKICHUM
CKJIaJ TITaxiB JIICOCMYT B3IOBXK aBTOILIAXIB BIUIMBAE
(GIIOPUCTUYHUI CKJIa[] JTICOCMYT, HAsBHICTD IIUTICKY 1
YarapHUKOBOTO APYCY Ta HE3HAYHHUH BIIMB TPAHCIOP-
THOTO HaBaHTa)KEHHs Ha aBTOHLISIXH. OCHOBHHMU 3a-

XOJaMH 3215 MIATPUMAHH OpHITO(hayHHU Y PI3HUX TH-
max JricocMyr XapKiBChKO1 OONacTi € po3BilIyBaHHS
HITYYHUX THI3IBEb.
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CHEMICAL ENVIRONMENTAL POLLUTION

Annomauusn:

B cmamve pacemampuearomcs OKpyacarowas cpe()a, NOHAMUSL JIOKANbHO20 U 2100ANbHO20 3AepPA3HEHUs

OKpydHcaioujeti cpeobl, 8UObL, NPUYUHBL U NOCIe0CMBUs 3a2pA3HeHull 0 oKpydcarowell cpedvl. Ocoboe HUMAHUE
y()e]ZEHO OCO6eHHOCm}ZM, npUYUHAM U ONACHOCMAM XUMUYECKO2O 3AcPA3HEHUA OprOfCCUOZ/L;eﬁ cpec)bl. Paccmom-
penrbl Nnocae0Cmeusi Xumu4ecko2o 3ACPAZHEHUSL U MePbl, KOmopbvle NPUHUMAIOMCS 6 Poccuu na saxkonooamenvrnom
VPOBHe 07151 MUHUMUZAYUY 8De0d 3A2PAZHEHUsL OKPYIICalouell cpeobl.

Abstract.

The article deals with the environment, concepts of local and global pollution, types, causes and effects of
pollution on the environment. Special attention is paid to the peculiarities, causes and hazards of chemical pollu-
tion of the environment. The consequences of chemical pollution and measures taken in Russia at the legislative
level to minimize harm to the environment are considered.

Knrouegvie cnosa: oxpysicaiowas cpeoa, IK002Usl, XUMUYECKoe 3azps3Henue oKpyicaroujell cpedsl, AHmpo-

nozennoe gozoeticmesue.

Keywords: environment, ecology, chemical pollution of the environment, anthropogenic impact.

B mHacrosmiee Bpemsi BOmpOC 3arps3HEHUS U
OXpaHbl OKpYXKAaWIleH Cpeapl CTOUT JOCTATOYHO
octpo. B Poccuiickoit @eneparun ganHO# mpobieme
nocssuieH Peaepanbubiii 3akoH ot 10.01.2002 N 7-03
(pen. ot 09.03.2021) «OO6 oxpaHe OKpyKaromen
CpeIbl», KOTOPBIA XapaKTePH3yeT OKPYKAFOIIYIO
cpeny, Kak COBOKYIHOCTh KOMIIOHEHTOB MPUPOTHOM
Cpelbl, IPUPOIHBIX U IPUPOTHO-aHTPOIIOTEHHBIX 00b-
€KTOB, a TAKXKE aHTPOTIOTCHHBIX 00BHEKTOB.

Taxum 06pa3oM, okpykaromas cpena - 0000mEH-
HOE MOHSITHE, XapaKTEPUIYIOIIEe TPUPOIHBIC YCIOBHS
HEKOTOPOI MECTHOCTH U €€ S3KOJIOTMUECKOE COCTOSTHUE.
Oxpyxaromas cpefa OOBIYHO pPacCMaTPHUBACTCS Kak
4YacTb CpCabl, KOTOpasd BSaHMO}Ief/'ICTByeT C JOaHHBIM

JKUBBIM OPTaHU3MOM (UEIIOBEKOM, JKUBOTHBIM U TaK Ja-
Jiee), BKIo4Yast 00bEKThI )KUBOIM M HEXKUBOW IIPHUPOBL.

Ilox 3arpsi3HEHMEM OKpY’KarOLIEH cpelpl HMOHHU-
MAloT NOMa/laHne BO BHEIIIHEE IIPOCTPAHCTBO BPEIHBIX
BEIIIECTB, HO 3TO HENOJIHOE OIIpeIeNieHHE. 3arpsi3HeHNE
OKpY’KaroIeil cpesbl BKIIIOUAET B ce0s Takke U3Jyde-
HUs, TOBBIMICHUEC W IMOHMKCHUE TEMIICPATYPhI.

Hpyrumu  crmoBamu, TIoOANBHOE 3arpsi3HEHUE
OKpYKAIOIEeH Cpelbl U SKOJIOTUICCKUE MPOOIEMEBI Ue-
JIOBEYECTBA BBI3BAHHI JIIOOBIMH MaTepHAIEHBIMHU IIPO-
SIBJICHUSIMH, TIPUCYTCTBYIOIIUME B HEXKEIaTEIEHOM
MECT€ B HE)KEIAaTeIbHOW KOHIICHTPAIUH.

Jaxxe mone3HbIe BEMIECTBA MPUPOIHOTO IIPOHC-
XO0XKJCHUSI B M30BITOYHOW KOHIIGHTPALIMU CIIOCOOHBI
HaHOCHUTH Bpex [1].



https://doi.org/10.24412/2520-6990-2021-18105-9-12
http://www.consultant.ru/document/cons_doc_LAW_34823/
http://www.consultant.ru/document/cons_doc_LAW_34823/
http://www.consultant.ru/document/cons_doc_LAW_34823/
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D1%83%D1%81%D0%BB%D0%BE%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D1%80%D0%B5%D0%B4%D0%B0_(%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC)
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC
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3arpsi3HeHHEe OKpYXKalollel cpebl, Mol KOTOPOi
MMOHUMAIOTCSI TaKkKe MPUpOIHas cpeda u Ouocdepa -
9TO MOBBIILICHHOE COJIEPXKAaHUE B HEW (PU3NYECKUX, XH-
MUYECKHUX WIH OMOJOTHYECKHX peareHTOB, HE Xapak-
TEPHBIX IJIs1 JAHHOU Cpe/ibl, 3aHECEHHBIX U3BHE, HATM-
YyHe KOTOPBIX MPUBOAUT K HETaTUBHBIM MOCIEACTBUSAM.

BpennoMmy BO3AEHCTBUIO MOABEPTracTCs 4EI0BEK
U BCE, UTO €r0 OKPYXKaeT.

OCHOBHBIE BHJBI
cpeasl

1. ®wusmueckoe 3arpsA3HEHHE  OKpYyXKaromei
cpensl. BeI3pIBaeT H3MEHEHNE XapaKTEPUCTUK OKPYKa-
IOLIET0 MPOCTPAHCTBA. DTO TEIUIOBOE, ITYMOBOE HIIN
paauaIoHHOE 3arpsi3HEHHE.

2. Xumnueckoe. [IpenycmarpuBaer mnomnananuie
MIOCTOPOHHUX MPHUMECEH, CIIOCOOHBIX M3MEHNTD XUMH-
YECKHH COCTaB CPEJBbl.

3. Buonoruueckoe. 3arpsA3HUTENSIMH CYUTAIOTCS
YKUBBIE OPraHU3MBI.

4. MexaHnuecKoe 3arpsi3HeHNE
cpenpl (3arps3HEHUE MYCOPOM).

Bce 3arpsizHuTenu B o0IieM BUE MOKHO pasze-
JIUTH HA JIBE TPYIIIbIL:

® TIPHPOJHEIE;

®  AHTPOIOIEHHBIE.

IIpuunHbl 3arpsA3HEHUS] OKPYXKAIOLIEH Cpeabl U3-
pelka MOTyT OBITh YacThIO €CTECTBEHHBIX MTPUPOJTHBIX
SIBIICHUH. 32 pEIKUM UCKITIOUCHHEM, ECTCCTBEHHBIE 3a-
IPSA3HEHUS] HE MPHBOJAT K T'yOUTENbHBIM MOCIE-
CTBHSM M JIETKO HEUTPAIN3YIOTCS CUIIAMM CaMOM IIpH-
ponbl. OCTaHKM MEPTBBIX PACTEHUN U dKUBOTHBIX TIepe-
THHUBAIOT, CTAHOBACH YacThIO OYBHI. BbIX0 ra3oB mwin
MOJIMMETAININYECKUX Py TOXKE HE OKa3bIBAeT CyIle-
CTBEHHOI'O pa3pyLIUTEIbHOTO BO3AEHCTBUS., 32 MHO-
THE THICSAYU JIET, €lle N0 MOSBICHUS YeIOBEYECTBA,
TIpUpo/ia BeIpaboTaia MEXaHU3MBbI, CIIOCOOCTBYIOIINE
MPOTHUBOJICHCTBUIO TaKUM 3arps3HUTEISIM U I dek-
THUBHO C HIMH CIIPaBJIAIONINECS.

CyIecTBYIOT €CTECTBEHHBIE 3arpsi3HEHHUs, CO3/ia-
IOIINE CEPhE3HBIE TPOOIEMBI, HO 3TO CKOPEE HCKITIOUE-
Hue, yeMm npasuio. Hampumep, 3HameHutas JlonuHa
Cwmeptu Ha Kamuatke, pacnoso)xeHHas BO3JIE ByJIKaHa
Kuxnunera. OT HEro CUIBHO CTPaJaeT MECTHAs IKOJIO-
rust. Tam neproaAnvecKd MPOUCXOIAT BBEIOPOCH cepo-
BOJIOPOJA, BBI3BIBAIOIIME 3arps3HEHUE OKpYXKarollen
MIPUPOHOM cpenbl. B Oe3BeTpeHHyI0 moroay 3To 00-
JIaKo YOMBAeT Bce JKHUBOE.

OcHOBHas NIPUYNHA 3arpsA3HEHUS — ATO YEINIOBEK,
U pe3yNbTaThl €ro NEeATENbHOCTU. 3arpsA3HEHNE Ha3bl-
BaeTcsl aHTPOIOTEHHBIM M TpeOyeT Oosiee MpHUCTAIb-
HOTO BHUMaHHMs, 4eM npupojHoe. I[lonarue 3arpssHe-
HUS OKPYXKaIOIIEH Cpeibl CBA3BIBAIOT UMEHHO € aHTPO-
MTOTCHHBIM (pakTopom [2].

OnHa U3 CYIMECTBEHHBIX YKOJIOTHUECKUX TIPOOIeM
COBPEMEHHOCTH — 3TO XUMHUECKOE 3arpsi3HEHHUE OKPY-
JKaroIle cpesbl.

Buasl xumMu4eckoro 3arpsi3sHeHUs

e [EepBUYHOE — OOpa3oBaHME XUMHYECKUX 3a-
IpA3HUTENEN BCIEACTBUE NPHUPOIHO-aHTPOIOTEHHBIX
IIPOLIECCOB;

®  BTOPUYHOE — NPOJYKTHI (PU3NKO-XUMHUUECKHX
MIPOLECCOB.

3arpsi3HEHUsT  OKpYXKarolen

OKpyXarouien

Macitabpl XHMHYECKOTO 3arps3HCHHUS  OHo-
cepsl MOpPakaroT, ¢ KaKIBIM TOJI0M HEYKJIOHHO pac-
TYT. DTO 3KOJIOTHYECKas TpoliieMa, 3aTparuBaromias
OT/IeTIbHBIEC TOPO/Ia U TIJIAHETY B IICJIOM.

XuMHUUecKoe 3arpsi3HeHUE — BHEAPEHUE B BO3YX,
BOJY, 3€MJII0 CHHTETHUECKUX COEIAWHEHUH, MPUBOJS-
U K yXyameHuto coctosans ouochepsl. K HUM oT-
HOCSITCSI a@3P030JI1, TECTUIIUIBL, ICKYCCTBEHHO CO3/1aH-
HbIE 100aBKH, IIACTMACCHI.

OrnennBas 3arpsi3HEHHE Onocdepsl, paccMaTpu-
BAaIOT TPW OCHOBHEIE TOYKH MPUIIOKECHUS HETaTHBHOTO
BO3JIEHCTBUSL:

®  BO3AYX;
e B0,
e [I0YBa.

Ha xax7ioM ypoBHE BBIJIENISIOT OCHOBHBIE HCTOY-
HHUKH, IPUBOJSLINE K XUMHUYECKOMY 3arpsi3HeHuo. B
OTHOIIEHHH BO3/yXa — 3TO IPOMBIIIJIEHHOCTb, TPaHC-
TIOPT, BEIOPACHIBAIOIINE B aTMOC]EPY TSDKEIIbIE COCIH-
HEHMs, BIUSIONINE Ha BCIO 3KocucTeMy. Bona u mousa
B3aMMOCBS3aHbI, IOTOMY YTO CIIMBAacMbIE B PEKH U BO-
JOeMBbI XUMHYIECKHE OTXObI, TOCTETICHHO HAKAIINBA-
I0TCsI B OKpYy»Karomier 3emie. Co BpeMeHeM OHa TepsieT
IUIOJIOPOAHOCTD, CTAHOBUTCSl «IIYCTOI» M HENPHUIo-
HOM 1715 cenbekoTo X03sticTBa. C Ipyroit CTOPOHEI, Tie-
CTHIU/IBI, TIONAAI0T B ITOJI3€MHBIE BOJBI, YTO OTpaxa-
etcs Ha ¢uope u payne [3].

1. 3arps3HeHHe BO3ayXxa

Bo3ayx 3arpsizHsieTcst OT JbIMa IPOMBIIIJICHHOTO
(mmokcun), ObITOBOTO (Yroyb), TpaHCIIOPTHOTO (OeH-
3uH). CropaeMasi qpeBecHHa, 00pa3yeT JIeTy4yHe TOK-
CHYHBIE COEeAMHEHNS. BinsiHIEe MHOTOCTOpOHHEE:

® HEMOCPEICTBEHHOE YXYALICHHE KadecTBa
BJIBIXaEMOTO BO3/lyXa C IPOBOKAIMEH XPOHWYECKHUX
OpOHXO0-JIETOYHBIX 3a00JICBAHUIA;

® OTJAJICHHBIE MOCIEACTBUS B BHIE (OPMHUPO-
BaHUSI «IIPOPEX» B O30HOBOM CJIOE, NOBBIIICHUS] TEM-
repaTypsl Ha IUIaHETE, BBINAJCHUS KUCIOTHBIX J0-
KICH.

HanGonpuryro omacHOCTh HPEACTABISIOT IPO-
MBIILICHHbIE 00BEKThl. [l03TOMY Ul HHMX HPUHSTO
paccunThIBaTh 30HY XMMHUYECKOro 3arpsizHeHus. OHa
NPE/ICTaBJICHA JJUTUIICOM, HOKPHIBAET TEPPUTOPHIO C
HauOOJBIINM MPEANOIAraéMbIM MOBPEKIAIOIINM BO3-
JCHCTBHEM Ha JIIO/IeH B ClTydae aBapuu.

2. 3arpsizHeHHE BOJBI

K xumuyecknM 3arps3HUTENSIM OTHOCSATCS:

¢  IPOMBIIUICHHBIE OTXOIbI;

®  CpEJCTBA, HCIOJb3YEMBbIE B CEIILCKOM XO3slii-
CTBE JUIs1 O0PHOBI C BPEAUTENSIMH — ECTUINAbI, HHCEK-
THUIMBL;

e He]TenpoJyKTHI, IOMAAAIOIINE B BOJIHYIO
3KOCUCTEMY IIOCIIE aBApUM.

JIOTIOJTHUTEIBHO TPUMEHSIOT TEPMHH «98Mpodu-
Kayusay», KaK OJHY U3 IPUYUH 3arpsisHeHus. BozHukaer
IIpY CMBIBE yAOOpEeHUit ¢ nosel, ciuBe HeoOpaboTaH-
HBIX CTOYHBIX BOJI. OMacHOCTh 3aKJIFOYaeTCs B M3MEHe-
HUH TPOXOKACHHS COJTHEYHBIX JTydeH B TITyOOKHE MpH-
JNOoHHBIe oOnacTu. [IpuunHa — akTUBHOE pa3pacTaHue
(PUTOTIIAaHKTOHA U BOAOPOCIIEH Ha TOBEPXHOCTH BOJIBI.
[Ipu 3TOM IOHHBIE pacTeHus! MOTHOAIOT.

3. 3arpsi3HeHHe NOYBBI


https://bezotxodov.ru/zagrjaznenenija/antropogennoe-zagrjaznenie-atmosfery
https://bezotxodov.ru/gidrosfera/zagrjaznenie-gidrosfery
https://bezotxodov.ru/zagrjaznenenija/himicheskoe-zagrjaznenie-pochv
https://bezotxodov.ru/jekologija/razrushenie-ozonovogo-sloja
https://bezotxodov.ru/jekologija/razrushenie-ozonovogo-sloja
https://bezotxodov.ru/jekologija/globalnoe-poteplenie
https://bezotxodov.ru/jekologija/globalnoe-poteplenie
https://bezotxodov.ru/jekologija/kislotnye-dozhdi
https://bezotxodov.ru/jekologija/kislotnye-dozhdi
https://bezotxodov.ru/jekologija/zagrjaznenie-vody-produktami-hozjajstvennoj-dejatelnosti
https://bezotxodov.ru/jekologija/zagrjaznenie-vody-produktami-hozjajstvennoj-dejatelnosti
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IIpornece 3arpsi3HeHUs 3eMeNnb XUMUYECKUMHU Be-
IIECTBAMH HEIOCPEICTBEHHO CBA3aH C JEATEIBHOCTHIO
4yeJloBeKa — MPOMBIIUIEHHOCTh, CEJIBCKOE XO3AHCTBO.
[lecTunuapl, OKa3pIBasICh B IIOUBE, IPUTATUBAIOT a30T.
3emJ1si, MOTepsIBILIAsk BAXKHBIE COEAVHEHMSI, CTAHOBUTCS
HEIPUTOIHON U1 MpPOM3pPACTaHUS JI€PEBbEB, pacTe-
Huil. Co BpeMEHEM OHa MPEBpAIIacTCsl B TOIYIO ITy-
CTBIHIO.

Jpyras nmpobieMa XUMHIECKOTO 3arpsI3HEHUS 3€-
Mellb — METaJUIbl, HEeCyIie OCOOyI0 OMacHOCTh, VIS
XKHUBOTHBIX, 4eloBeKa U (hopsl. TakuMM TSHKEIBIMU

COCIIMHCHUSAMHE SIBJISIOTCS PTYTh, MBIIIbSIK, KaAMUH U
cBuHen. OHU TOKCHYHBIE, CBS3LIBAIOTCA C O€IKaMHU,
HapymarT paboty pepmenToB [4].

Obvexmul 3aepa3HeHull

[TpoOnemMBbl 3KOJIOTHUHM TECHO CBS3aHBI C XUMHYE-
CKHM 3arpsi3HEHHEM, MPUBO/IIIIM K HapylIeHHIo Oa-
naHca B utocdepe, armochepe u ruapocepe.

K ocHOBHBIM (hakTOpaM, BBI3BIBAIOIIAM XHUMHYE-
CKO€ 3arpsi3HCHHE OKPYKAIOLIeH Cpelbl, OTHOCITCS
JJIEMEHTEHI, YKa3aHHEIC B Ta0muIe 1.

Tab6mumna 1

XuUMHYeCcKoe Co-
eIMHEHNE

W CTOYHUKHN ¥ 0COOEHHOCTH HETATUBHOIO BIMSHUS

Oxcupn yriepona
/L YTIEposL BOTO (hdeKTar.

TokcuueH, pH KOHTAKTE C a30TOM B BO3IyXE MPOBOIUPYET (POPMUPOBAHHE «ITAPHUKO-

CepHHUCTHIH U cep-
HbIW aHTUAPUTT

HOJ_'[ €T0 BJIMSAHUCM TEPCTCA MIOJOPOJHOCTD MMOYBLI 3@ CHET BO3PACTAHUSA KUCIIOTHOCTH.

CepoBo10po
POBOZOPON M CIIM3UCTHIE 000JI0UKH.

HcTouHuK — ByJIKAaHMYECKUH T'a3, OKUCISAETCA Ha BO3lyXe. TOKCHUYEH, BIUSET Ha JIETKUE

Okcup a3oTa

HpI/I‘lHHOfI KHUCJIIOTHBIX HOX(Z[Cﬁ.

OmnaceH OTCYTCTBHEM IBeTa W 3amaxa. CMEMnBasCh ¢ YriIepoaoM, MPOaYIHpyeT GoTo-
XMMHUYECKHH CMOT, OTPHULATENbHO BO3ACHCTBYIONIMH Ha OPOHXO-JIETOYHYIO CHCTEMY.
[IpuBoauT K OTEKY JieroyHOU TKaHu. [Ipu B3anMoaeicTBUM C OKCHUJIOM CEPbI CTAHOBUTCS

JIByOoKHUCH cepbl

OO0namaeT OCTPBHIM 3ammaxoM, HO aOCOJIIOTHO HE pa3iuyuM Tia3oM. Ha demoBeka Jeii-
CTBYET aHAJOTHYHO CepOBOJIopoay.[S]

Bce anmeMeHTBl CIIOCOOHBI CMEIIMBATHCS MEXIY
co00if ¢ 00pa3oBaHHMEM TSDKENBIX KOMITOHCHTOB.
ViMeHHO TmONOOHAs KOMIUICKCHOCTD OKa3bIBAaeT CHJIb-
HOE€ HEraTUBHOE BIIMSHHE.

[NocnencTBUsT XUMHUYECKOTO 3arpsi3HEHHS OKpY-
XKaromIel Cpesibl — OTTOJIOCKH aHTPOTIOTEHHOM AeSTENb-
"HoctH. U30bITOUHOE TMOCTYIIJICHUE TAXKEIIbIX METAJITIOB,
CHHTETHYECKHX COCIUHEHUH B OPraHH3M >KHBOTHBIX,
YeJI0BeKa, CTPYKTYPBI PACTEHUI OTpaXkaeTcs Ha 3710po-
Bb€ W PAa3BUTUM DKOCHUCTEMBL. OIHH JAEHCTBYIOT
ObICTPO, a IS APYTUX XapaKTEePHBI OTAaJCHHbIE HC-
xommI [6].

PesynbraT 3arpsisHEHHs MPOSBIISETCS B UCTOILIE-
HUH 030HOBOTO CJIOS, YXY/IICHUH Ka4eCTBa OKPYKako-
et cpeapl, Tuoen peakux GopM KUBOTHBIX. 310PO-
BbE UEJIOBEKA CTPaAacT, MOSBISIOTCS XPOHHYECKUE 3a-
0oyeBaHus — acTMa, OPOHXUT, OOCTPYKITUH, JEPMATHUT.

Oxpyxaromiasi cpeia IOCTENEHHO pa3pyIaeTcs.
Pocr yriexucioro raza B atMmocdepe pacTeHus He B CO-
CTOSIHUM KOMIICHCHPOBaTh, (OTOCHHTE3 ciabeer. B
KPYIHBIX I'OPOAAaX CMOI CTAHOBUTCS HEOTHEMJIEMOMH
4acThlo mei3axa. OH ¢ BETPOM MEpEeHOCUTCS Ha OITn3-
JIe)KaIMe TEPPUTOPUH U BBITAZAET Ha 3eMJII0 B hopme
KHUCJIOTHBIX JHOXKJEH.

XUMHYECKHE BEIECTBA, MONAB B OKPYKAIOIIYIO
cpeny, IPOHHUKAIOT Yepe3 IMOYBY B MOJA3EMHbIC HCTOY-
HUKH. TONBKO yMEHbBIIEHHE BHIPAOOTKH, KOHTPOJIb
cOpoca TsDKENBIX BELIECTB CHU3SAT Pa3pyIIHTEIBHOE
BJIMSTHHE Ha KOJIOTHIO.

XuMHYECKOe 3arps3HeHNne OKPYXKaIOIIeH cpeabl U
30pOBbE YeJIOBEKa — JIBE IapajUIeNbHO MAYIIHE IPOo-
61eMbl. MBI JBIIMM 3aJIbIMJICHHBIM BO3/1yXOM, IbeM
IUIOXYIO BOXY, €ZIMM IIPOIYKTHI, 0OOTaIlleHHBIE TTECTH-
munamu. Jlroboe BHenIHee BIMSIHUE yXyAIIaeT Kade-

CTBO XU3HH. bosre3nn pusmueckoro xapakrepa mpoBo-
UPYIOT NICUXO3MOIMOHANBHBIE — YCTAIOCTh, HEPBO3-
HOCTb, OECCOHHUILY.

3eMit0 OT yJIbTPadHONETOBBIX JIydeld HaaekKHO
3alUIIACT O30HOBBIM  CJIOH. YTJIGKHCHBIA Tas,
XJ0p(TOPYTAEPOAbl NPUBOAAT K HAPYIICHHUIO IIETOCT-
HOCTH «muta» [7].

ITocnencTBUsl MCTOIICHMS O30HOBOTO CJOS IO
IMPUYUHE XUMHUYCCKOI'0O 3arps3HCHUA. CHUIKCHHUE YUC-
JICHHOCTH (PUTOTUTAHKTOHA (MOPCKHE YKHUTEIH TEPSIOT
WUCTOYHHMKM IIUTAHMS); BOJOPOCIH CHHTE3UPYIOT
OTpaBJ’[ﬂIOHH/Iﬁ KpaCHBIﬁ IIUTMCHT, YTO BJIMACT Ha XH-
BBIC OPraHU3MBbI; AEPEBbS TEPSIOT POCTOBBIC MOYKH; Y
YCJIOBCKAa CHMXKACTCA UMMYHHas 3allliTa; TKaHU YCKO-
PEHHO CTaperoT; KaTapakTa JUarHOCTUPYeTCs 3Hauu-
TENIFHO Yallle; paKk KoM, MaJIMT'HU3aIUs HEBYCOB (po-
IMHKH) TIporpeccupyer [7].

[MpuposmHble pecypchl ysI3BUMBI M HeOe3rpa-
HUYHBI. 3Hasg 3Ty OCOOCHHOCTH, MEXIyHapOAHBIC U
TOCYAapCTBEHHBIC OpraHM3alMd OOBEINHSIOTCS Ui
pa3paboTKK CoralieHuii o CoXpaHeHHo ouochepsl,
MIPEAOTBPAICHUIO BO3MOXKHOTO yiiepOa, KOHTPOJIIO
AHTPOIIOT€HHOT'O BO3)IeI>iCTBPISII

1. Mporpamma OOH mo oxpyxaromeii cpeme
(FOHEII). 3agaua — oxpaHa NpUpO/IbI, 3aIIMTa JIECOB OT
XMMHYECKOTO 3arps3HEHHUS.

2. Pamounas xonsenmus OOH 00 m3MeHeHUsIX
knmumata (PKUK). Lens — crabmin3anusi KOHIIEHTpa-
LMY TTAPHUKOBBIX T'a30B B aTMOc(epe Ha MPHEMIIEMOM
YpOBHe.

3. Kuotckuit nporokos. [IpuunHa coriamieHus
— YMEHBIICHUE U PEryJIupoBaHie 00beMa MapHUKOBBIX
ra3oB.

[TpuHIKTIBI TOCYIapCTBEHHOH 3aIIUThI BKIIOYAIOT
CJICAYIOIHNE ITYyTHU PCIICHUA: BBEACHUEC TUTUCHUYCCKUX
HOPMAaTHBOB, 337124 ¥ IPHOPUTETOB, OCHOBAHHBIX Ha
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peaTbHBIX 3KOJIOTMYECKUX CUTYALUAX B PETHOHAX; pa3-
paboTKa HAIMOHAJIBHOTO 3aKOHOJATENHCTBA OTHOCH-
TEJIbHO OTBETCTBEHHOCTHU 3a 3arpsA3HEHHE OKpYXKaro-
el cpebl.

[HeiictByromue denepanpHble 3aK0HBI B Poccuu:
Bonublii kozexc.
3eMenbHBIN KOJEKC.
@3 «O6 oxpaHe aTMOC(EPHOTO BO3yXa».
@3 «O06 IKOIOTHIECKOI SKCIIEPTH3EN.
@3 «O06 oTX01aX MPOU3BOJICTBA U TOTpeOITe-

agrwbdE

HUSI».

CruxuiiHble, HEKOHTPOJIHUPYEMbIE B3aUMOOTHO-
IIEHUS YeJIOBEeKa C MPUPOJION MPUHOCAT yiiepod obenm
cTopoHam. YenoBe4eCTBO HAXOJUTCS B OMACHOCTH.
[TocrosiHHOE XMMHUYECKOEe 3arpsi3HeHHe Ouochepbl
(Bo3myxa, BOIBI, 3€MJIM) COKpAIACT MPOIOTKUTEIh-
HOCTB JKH3HH 32 CUET TOKcHIecKkoro 3ddekra [8].

Heo0xoanmo 00poThesi ¢ MpoOIeMoii Ha MEXTy-
HApPOJHOM, TOCYIapPCTBEHHOM M JIMYHOM YPOBHE, IS
coxpanenwust ouocdepsl. He cTOUT )KUTh Tak, 4TOOBI [MO-
CJIe OCTAJIACH JIMIIb TOJIasi HETIOAO0PO/IHAS ITYCThIHSI.
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PROSPECTIVE DIRECTIONS OF RAPS PRODUCTION AND ASPECTS OF ITS USE IN SOLVING
ENERGY SECURITY IN UKRAINE

Anomauis.

Bcemanoeneno, wo ocobnuse micye cepeo cinbcbkoeocnodapcvkux Kynomyp 6 Ykpaiui 3atimac pinax, onis 3
K020 3A60KU VHIKANbHUM OI0I02IYHUM | XIMIYHUM 61ACMUBOCMAM 3HAX0OUMb UWUPOKE 3ACMOCYBAHHSA Y XAPU08ili
ma 8 6a2amvox 2any3sax HAPOOHO20 20CNO0APCNEA.

Hazonoweno, wo 6 danuil uac pinax nabye 0cooaugo20 3uaveHHs y pe3yivmani tio2o nepepodoxu na 6ioou-
3€/1b, BUKOPUCTNAHHSL IKO20 PO32NS0AEMbCL 1K 00UH 13 3ac00i6 ousepcuirayii dxcepen enepeii i 3HUNCEeHHs 3a1e-
arcnocmi Ykpainu 610 imnopmosanux enepeopecypcie. Hawa oepoicasa mae 3naunuii nomenyian i ymosu 0isi 6u-
pobuuymea 6ioousens. OOHax npu cbO20OHIUHLOMY CRIBGIOHOWEHHT YiH HA eHePeOHOCI] | DIONANUBHY CUPOBUHY
8UpobHUYMB0 bionanusa 8 Yxpaini He gucione.

B pesynomami 0ocnioscenus 8uaeieHo, ujo HUHI He2amUBHUM AGUUEM € BUCOKULL PiBeHb eKCNOpmY VKPAiH-
CbK020 pinaky 3a KopooH, 6 momy uucii  kpainu €C. Hawa deporcasa 3anumaemuscs nocmaiaibHUKOM CUPOSUHLL,
HAmMoMicmy, 1AcCHe 8UPOOHUYMEO Oil ma 0io0U3ent0 3aTUUAEMbCSL HA OOCUMb HU3bKOMY DIGHI.

Abstract.

It is established that a special place among agricultural crops in Ukraine is occupied by rapeseed, the oil of
which due to its unique biological and chemical properties is widely used in food and in many sectors of the
economy.

It is emphasized that currently rapeseed has become especially important as a result of its processing into
biodiesel, the use of which is considered as one of the means of diversifying energy sources and reducing Ukraine's
dependence on imported energy resources. Our state has significant potential and conditions for biodiesel pro-
duction. However, with today's ratio of prices for energy and biofuel raw materials, biofuel production in Ukraine

is not profitable.

The study found that the current negative phenomenon is the high level of exports of Ukrainian rapeseed
abroad, including to EU countries. Our country remains a supplier of raw materials, instead, its own production

of oil and biodiesel remains quite low.

Knrouosi cnosa: pinax, eupobHuymeo, pecypchuti nomenyial, eKoHoOMIuHa epekmusHicmes, bioousens, Oio-

nauiueo, enepeemuina besnexa.

Keywords: rapeseed, production, resource potential, economic efficiency, biodiesel, biofuel, energy security.

Introduction.

One of the main criteria for the effectiveness of the
state is its ability to ensure national security. Energy se-
curity is an important component of national security.
In the XXI century, the problem of energy security is
becoming especially relevant, due, on the one hand, the
depletion of proven reserves of natural energy, and on
the other hand, the constant increase in fuel consump-
tion and various types of energy.

Energy security is the timely, complete and unin-
terrupted supply of fuel and energy of the required qual-
ity of material production, non-productive sphere, pop-
ulation, utilities and other consumers to avoid harmful
effects on the environment.

Energy security is the foundation on which the fu-
ture of the Ukrainian economy is built, and on which

the quality and standard of living of Ukrainians will de-
pend. Ukraine has an excellent potential for this and has
everything you need. Our country has significant re-
serves of gas, oil and coal. Unfortunately, it is no secret
that today we are an energy-dependent country. We im-
port everything: gas, oil, petroleum products, nuclear
fuel and even coal.

Timely supply of Ukrainian energy resources is a
necessary condition for the normal functioning of the
economy of most European countries. The downside of
this situation in Ukraine is the high dependence and
vulnerability of the domestic economy to external con-
ditions. In this regard, the issue of Ukraine's energy se-
curity, in particular the formation of an optimal strategy
in world energy markets, the effective use of competi-
tive advantages and improving energy efficiency, is
quite critical.
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In recent years, significant changes are taking
place in the world energy markets. The reason, first of
all, is the constantly growing needs of society in energy
due to economic and technological development. Lead-
ing countries are beginning to fight for the right to de-
velop energy deposits in the neutral Arctic and Antarc-
tic territories.

Tightening environmental safety standards is the
impetus for the transition to cleaner energy and the de-
velopment of an emissions trading market. There is a
need to find new energy sources and develop technolo-
gies for their use, as well as increase the efficiency of
existing energy technologies. Thus, ensuring the coun-
try's energy security is becoming an increasingly com-
plex and multifaceted task.

Formulation of the problem.

The availability of biofuels in the energy balance
of each country is a very important issue in the context
of energy and environmental security. Agriculture is
becoming a source of raw materials not only for the
food industry but also for the energy industry. Given
the great agricultural potential, our country could par-
tially provide itself with its own bioenergy resources,
which would help reduce dependence on energy im-
ports and improve the environment.

The Law of Ukraine "On Alternative Types of
Liquid and Gaseous Fuels" (Ne 1391-X1V) in the word-
ing of 2009 defines: "biological fuels (biofuels) - solid,
liquid and gaseous fuels made from biodegradable raw
materials (biomass), which can be used as a fuel or
component of other fuels™ [1].

Fuel obtained with the use of vegetable oils is
promising for Ukraine. In terms of properties, they are
closest to diesel fuel, and in the process of operation of
diesel engines on this fuel, the emission of harmful sub-
stances into the atmosphere is reduced.

The development of oilseeds and, accordingly, oil
and oil and fat products, is a very promising area of ag-
ricultural production in the world and in Ukraine. Thus,
in recent decades, the demand for oilseeds and products
of their processing (meal and oil) is constantly growing.
This interest is caused by a number of relevant factors,
which gives perspective in the future, namely: priority
and constant growth of consumption of oils and vege-
table fats; favorable world market conditions; extensive
use of vegetable oils not only in the food but also in the
technical sphere - the production of environmentally
friendly biofuels from renewable sources, which are
oilseeds.

In the EU, the most common oilseed crop is rape-
seed, which is significantly ahead of other crops in
terms of sown area. EU countries account for 27.8% of
world production of rapeseed, with shares of Canada,
China and India accounting for 28.3%, 17.9% and
11.1%, respectively. The main world exporters of this
culture are Canada and Ukraine, whose share in world
exports reaches 62.6% and 17.1%, respectively. In
Canada, rapeseed occupies 95% of the area of all
oilseeds. The world's largest importers of rapeseed are
the EU (29.7%), China (24.4%) and Japan (17.2%) [2].

The increase in world consumption of rapeseed oil
during 1990-2020 is due to its peculiarities - it is suita-
ble for both food use and for processing into biodiesel.
Due to this, rapeseed oil ranks first in the world among

vegetable oils in terms of its value. Due to this, the de-
mand and volumes of rapeseed production are growing
at a particularly significant pace.

In Ukraine, the production of rapeseed, culture has
revived, in terms of profitability - out of competition.
The products of its processing are currently in great de-
mand in the developed countries of the world, unfortu-
nately, not yet in our country. Thus, domestic producers
have favorable prospects for the sale of this oil crop on
the world market. Increasing income from rapeseed
cultivation should lead to increased investment in tech-
nology, which will increase crop yields at optimal costs
and high-quality seed performance.

Increasing the productivity of livestock and poul-
try through the efficient use of rapeseed feed, as well as
the development of technologies for new types of rape-
seed products and comprehensive generalization, pro-
motion of best practices and effective developments,
will significantly increase the level of environmental
and energy security of Ukraine and significantly reduce
national oil dependence due to the production of rape-
seed "biodiesel" [3].

Soil and climatic conditions of Ukraine are favor-
able for normal growth and development of rapeseed
plants, both winter and spring, and meet its biological
requirements. In particular, good soil fertility, their sat-
isfactory water and air permeability, optimal rainfall
and temperature allow the correct cultivation technol-
ogy to obtain yieldsup to 4t/ ha.

The best conditions for growing winter oilseed
rape are in the following regions of the state: - Lviv,
Ivano-Frankivsk, Ternopil, Khmelnytsky, Vinnytsia,
Kyiv, Rivne and Volyn regions; spring: - Kirovograd,
Kyiv, Cherkasy, Odessa, Kherson, Poltava, Chernihiv,
Sumy, Kharkiv regions and Crimea.

In the European Union, biodiesel production has
significant government support. In Germany, biofuels
are not subject to mineral and environmental taxes,
there is a subsidy system for rapeseed cultivation, in
France the tax rebate is 0.35 euros / liter of biodiesel, in
Spain motorists who use biofuels are allowed free intra-
city parking. In Europe as a whole, 1 liter of biodiesel
is 0.10-0.15 euros cheaper than diesel.

In Ukraine, according to various data, the cost of
1 liter of biodiesel is from 6.5 to 8.7 euros / liter. The
cost of biodiesel depends on a number of factors: rape-
seed yield, efficiency of straw and meal, the cost of
chemical ingredients (methanol and alkali), the depth
of processing of glycerol water, the quality of the tech-
nological process of obtaining biodiesel [4].

Research of world and domestic trends in the de-
velopment of biofuel production, determination of eco-
nomic aspects of the use of crops as raw materials for
the production of various types of biofuels is devoted
to the scientific works of such famous scientists:
Gerasimovich V.A., Rybak L.H., Kaletnik G.M., Mar-
shalok M.S., Vyshnivsky V.S., Kolenskaya S.M., Gu-
benko V.. etc.

Despite a significant number of scientific pro-
grams, developments and guidelines on the cultivation
of oilseeds, biofuel production, sources of raw materi-
als, the question of mastering foreign technologies that
ensure the quality of rapeseed oil production at world
standards remains open. The issue of expanding the
volume of rapeseed processing for technical needs, in
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particular for the production of biodiesel, technical lub-
ricants, synthetic detergents, technical and methodical
glycerin is also slowly advancing.

The aim of the study.

Analysis of trends in the development of rapeseed
production as an important energy crop in the EU and
Ukraine. Achieving this goal involves studying the dy-
namics of crop production, sown areas, yields, profita-
bility to identify general trends and promising opportu-
nities for processing and use it as a raw material for bio-
fuel production in Ukraine.

Materials and methods of research - scientific
works on the cultivation, processing and use of rape-
seed by domestic agricultural scientists, data from the
Center for Socio-Economic Research, statistics, etc.
During the study we used methods of quantitative and
qualitative comparison, analytical and monographic
methods.

Presenting main material.

At first glance, it may seem that rapeseed is a new
agricultural crop that is spreading rapidly in the fields
of Ukraine. Indeed, rapeseed production has been gain-
ing momentum so rapidly in recent times that the ques-
tion has repeatedly been asked, "What is this crop and
where did it come from in our fields?". However, rape-
seed is a completely traditional, although not very com-
mon crop before, a certain tradition of growing which
has existed in our fields for a long time.

Rapeseed is one of the oldest crops. This plant is
known for 4 thousand years BC. Researchers have not
agreed on the homeland of rapeseed: some consider it
the southwestern coast of Europe, others - the Mediter-
ranean. In the XVII-XIX centuries rape was a very
common crop. The area under it only in Germany at that
time reached 300 thousand hectares [5]. The revival of
rapeseed as an industrial crop in Ukraine began almost
anew 20 years ago. Most rapeseed was sown in 1986-
1990. It was planned to sow it in 2000 on an area of 0.5
million hectares. However, the expected growth of
sown areas in 1990-2000 did not occur mainly due to
the lack of processing plants and declining demand for
rapeseed in the domestic market.

According to the report of the State Statistics Ser-
vice of Ukraine, the sown area of winter rapeseed for
the 2020 harvest was 1.1 million hectares, which is 15%
less than the previous figure for 2019. Gross rapeseed
production in 2020 was at the level of 2.7 million tons,
which allows us to include our country, along with oth-
ers, to one of the world's leading suppliers. The main

markets for Ukraine are - Germany, Belgium, France,
the Netherlands, Portugal [6].

Rapeseed (Brassica napus L. var. Oleifera Metzg.)
Is the most common oil crop from the cabbage family.
Its seeds contain 38-50% oil, 16-29% protein, 6-7% fi-
ber. Qil is the main purpose of rapeseed cultivation.
Rapeseed oil is used as a food product and as a raw ma-
terial for various industries. Only rapeseed varieties
with a low erucic acid content of less than 2% are used
for food purposes. For industrial needs (fuel, plastics,
varnishes, paints) are more valuable varieties with a
high content of erucic acid [7].

It should also be noted that rapeseed oil of sleeve-
less varieties is widely used in food, as well as in the
confectionery, canning, food industry; oil of ordinary
varieties of rape - only after refining. It is used in soap,
textile, metallurgy, paint and other industries. Winter
rapeseed meal and meal are a high-protein concentrated
animal feed. Meal without rapeseed varieties contains
up to 0.5% of harmful glycosylates (instead of 6-7% in
conventional varieties) and is equated to soybean in
terms of fodder qualities. Cake and meal of conven-
tional varieties are also fed to animals in small doses; 1
kg of cake is equivalent to 1 feed unit [8].

Rapeseed is an extremely valuable fodder crop.
When processing it from 100 kg of seeds, in addition to
38-41 kg of oil, get 55-57 kg of cake containing 32-
34% well-balanced amino acid protein and 10-18% fat
or meal (34-38%) protein and only 2-5% fat. The pro-
tein contains essential and vital for animals, amino ac-
ids - lysine, methionine, cyotin, tryptophan, treopin. A
ton of meal or cake allows you to balance the protein of
8-10 tons of feed, while increasing the content of di-
gestible protein in 1 feed unit from 80 to 110 g [9].

Rapeseed is the second oilseed crop in Ukraine in
terms of sown area and gross production. It is second
only to sunflower. In 2019, it harvested more than 3.1
million tons, which is almost three times higher than in
the 2016 marketing year. This was achieved by increas-
ing the area from 560 thousand hectares in 2016 to 1.4
million hectares in 2019 and a relatively high level of
yield, respectively, 2.5t/ ha.

Rapeseed production is one of the sources of for-
eign exchange resources in the country. The full use of
all economically valuable properties of rapeseed pro-
duction will help expand the capabilities of domestic
producers, their economic growth, and strengthen
Ukraine's position in world food markets.

World production of rapeseed in recent years ex-
ceeds 70 million tons (Table 1).

Table 1
World production of rapeseed in 2016-2020, (thousand tons)

Indexes Marketing years 201_9/2020 in %

2016/2017 2017/2018 2018/2019 2019/2020 until 2016/2017
Production 69.43 74.82 71.94 68.57 98.76
Imports 15.51 15.47 14.25 15.37 99.09
Export 15.80 16.20 14.61 15.68 99.24
Consumption 70.32 71.63 70.89 70.07 99.64
Stocks 4.99 7.56 8.25 6.44 129.06

Source: [12]

Over the past 4 years, world rapeseed production
decreased by 0.86 million tons or 1.4% (to 68.57 mil-
lion tons). The largest share (61%) in the world whole-
sale of oilseeds is soybeans, 10% - sunflower seeds,

11% - rapeseed, 8% - cotton seeds, 6% - peanuts, 4% -
palm kernels and copra. World production of rapeseed
in 2020/21 is projected at 70.8 million tons (+ 4%, or
2.6 million tons). Production is expected to increase in
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Canada to 19.9 million tons (+0.9 million tons), Aus-
tralia - to 3.1 million tons (+0.77 million tons), in
Ukraine - to 4.0 million tons (+0, 54 million tons).

One of the important players (consumers) in the
world market of rapeseed consumption and processing
is China (Table 2).

Usually, the needs of Chinese processors were met
almost entirely by importing rapeseed from Canada. In

August-February 2019, rapeseed imports from Canada
accounted for only a third of the monthly volume
shipped a year earlier. The reason for this was the still
unresolved trade conflict between these countries.
China has covered part of its rapeseed needs with im-
ports from Australia. To some extent, there are oppor-
tunities for rapeseed imports to China from European
countries.

Table 2
World's top producers of rapeseed, 2019, million tons
Indexes Canada EU China | India Ukraine Australia Russia | USA | Belarus
Production 21.1 20.1 12.9 8.0 2.9 2.2 2.0 1.6 0.5
Imports 0.1 4.3 3.8 0.2 0 0 0 0.6 0.3
Export 9.1 0.1 0 0 2.5 0.6 0.6 0.2 0

Source: [10]

According to the table, the largest producers of
rapeseed in the 2019/2020 marketing year were the
countries of the European Union and China. These
countries produced 20.1 and 12.9 thousand tons of
rapeseed, respectively. Ukraine has a fairly stable posi-
tion on the world market - 2.9 million tons.

World experts predict a decrease in world con-
sumption of rapeseed oil by 1.1 million tons (meaning
the third consecutive reduction). In the EU, rapeseed oil
use could fall by 0.7 million tons and 0.5 million tons
in China. According to the latest USDA (US Depart-
ment of Agriculture) data for ten years (from 2010/11
to 2019/20 marketing years) total rapeseed exports in-
creased by 41% (to 15 million tons).

Exports of rapeseed oil also increased by 87% (to
5.1 million tons) and meal by 90% (to 6.9 million tons).

Of course, the main exporter of rapeseed in the world
is Canada, the total volume of exports in 2019/20 MY
is 9.5 million tons or 62%. In turn, the main importers
are the EU countries, for the last year their total volume
amounted to 6.0 million tons, in second place - China
(2.5 million tons) and Japan (2.4 million tons) [11].

Ukraine grows mainly winter rape, it accounts for
97% of all crops and only 3% falls on spring rape
(colza). Over the past five years, the sown area of rape-
seed in Ukraine has increased by 204% (to 1.39 million
hectares), which has led to an increase in production al-
most three times - up to 3.1 million tons (+ 182%). Al-
most 90% of all rapeseed produced is exported. 0.37
million tons are sent for processing (Table 3).

Table 3

Dynamics of rapeseed production in Ukraine

Years . .
Indexes 2015 | 2016 1 2017 | 2018 | 2019 2019 in% until 2015
Sowing area, thousand hectares 671 560 862 1076 | 1389 204.0
Gross collection, million tons 1.7 1.1 2.1 2.7 3.1 182.3
Yield, t/ ha 2.6 2.5 2.7 2.5 2.5 96.1

Source: [12]

Ukraine, which in 2019/20 MY became the head-
liner of oil supplies to the EU, especially in the first half
of the season, will retain its position as a major ex-
porter, however, according to Oil World forecasts, may
reduce rapeseed supplies to the bloc - up to 2.43 million
tons. compared with 2.89 million tons of the previous
season against the background of declining domestic
production of the current marketing year.

According to the forecasts of experts of the news
agency "APK-Inform", the production of rapeseed in
Ukraine in the 2020/21 marketing year may decrease to
2.7 million tons compared to 3.3 million tons in the
2019/20 season, which will also lead to a reduction ex-
port potential of the new season to 2.5 million tons, or
13.5% lower than the previous marketing year (2.89
million tons). It should be noted that in 2019/2020
Ukraine exported 2.73 million tons of rapeseed to EU
countries [13].

According to world experience, rapeseed is a mar-
ket-attractive crop for which demand is constantly
growing. The strategic task is to make rapeseed a

source of increasing the efficiency of agricultural pro-
duction, increasing the working capital of agricultural
enterprises, increasing the profits of agricultural pro-
ducers by determining the optimal sales channels for
rapeseed and its products.

Rapeseed is an ideal crop for export, as it is in
great demand in many foreign markets. Rapeseed is es-
pecially popular in Asian countries, especially in
China, as Ukrainian products are highly valued there,
and therefore their value in foreign markets is always
an order of magnitude higher than competitors.

In the 2019/2020 marketing year, only 477 thou-
sand tons of rapeseed are expected to be used for the
needs of the country, which is 12.9% of the total sup-
ply. The processing enterprises will receive about 400
thousand tons, for the formation of the seed fund - 50
thousand tons, possible losses are expected at the level
of 25-27 thousand tons.

For Ukraine, rapeseed is an export crop. We ex-
port the bulk to foreign markets. Moreover, by October-
November, we will ship 90% of the forecast for export.
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The key customer is the EU countries that produce bi-
odiesel from rapeseed oil. Reducing rapeseed produc-
tion in the EU leads to active demand for our oilseeds.
In the domestic market, processors also receive the oil

and export it to the European Union. So far, domestic
consumption of rapeseed products (except meal) is low
(Table 4).

Table 4

Rapeseed production and distribution in the world and in Ukraine, million tons

Indicator | Country | 2016/2017 | 2017/2018 | 2018/2019 | 2019/2020 | 2019/2020 + /- until 2016/2017
Production Wor'ld 69.4 74.9 72.8 70.5 1.1
Ukraine 1.3 2.2 2.9 3.2 1.9
Export Wor_ld 15.8 16.2 14.6 15.6 -0.2
Ukraine 1.0 2.1 2.5 2.8 1.8
Processing Wor_ld 67.3 68,5 67.5 67.3 -
Ukraine 0.2 0.1 0.4 0.4 0.2

Source: [12]

From 01.01.2020 in Ukraine begins the abolition
of VAT refunds on rapeseed exports. We have not
heard about the cancellation of this innovation. There-
fore, next season, we will get a similar situation that
was in the soybean market. Traders will reduce the
price by 20% and their competitiveness will be low.
Therefore, significant volumes will go to domestic pro-
cessing plants. The current season will not affect the in-
novation, as rapeseed will be exported before the be-
ginning of this period. But the prices for the future har-
vest are in question.

In the 2019/2020 marketing year, Ukraine har-
vested a record rapeseed harvest - 3.1 million tons.
Compared to previous years, rapeseed production in
Ukraine has grown significantly. For example, in
2016/2017 MY 1.3 million tons were produced, which
is 40% less than in the reporting year. Although prelim-
inary estimates of production for our country were even
3.9 million tons, but the weather has made its adjust-
ments. There were problems such as insufficient oil in
rapeseed and weight loss of the seed itself, which led to
reduced yields.

The main advantages of rapeseed, compared to
other crops, are the stable demand for it, which has been
observed in recent years and is characterized by a high
level of purchase prices. In August-September, the
price for food rape reached 2200-2300 UAH / t, for
technical - 2100-2200 UAH / t. Therefore, at an average
cost of 3200-3500 UAH per 1 ha, the profitability of
rapeseed will be from 30% and more, which equates it
to the most profitable crops this season.

The main factors influencing the quality and com-
petitiveness of rapeseed oil and fat subcomplex prod-
ucts include advanced breeding work, the use of inten-
sive technology of cultivation (plant protection, ferti-
lizers, rational tillage), reducing the cost of harvesting
and storage, improving the quality of seed processing,
application of modern technologies of oil purification
and processing [14].

Rapeseed is usually in demand in the Western Eu-
ropean market, where most of the rapeseed oil, about
57% of which is used for biodiesel. According to the
OIL WORLD (ISTA report for March), biodiesel con-
sumption in the European Union has declined signifi-
cantly following their governments' restrictions on
Covid-19 and reduced industrial production.

The main consumers of rapeseed oil for biodiesel
are Germany and France, but currently the saturation of

cars and fuel use have decreased significantly due to
traffic restrictions. As a result, biodiesel reserves accu-
mulate. Its producers are forced to reduce capacity uti-
lization, which, in turn, leads to lower demand for rape-
seed, palm and other oils and fats used for energy. Ac-
cording to experts, the demand for rapeseed oil may
partially recover by the end of May 2022, after coun-
tries begin to gradually weaken quarantine measures
and the industry will return to standard operation.

The cost of biodiesel is influenced by a number of
factors: seed yield; its cost; oil content in seeds; its, out-
put from the seeds; cost of chemical ingredients (meth-
anol, catalyst); the cost of processing; quality of tech-
nological process; maintenance costs; the cost of elec-
tricity, as well as staff salaries.

Economic efficiency of agricultural production
means obtaining the maximum amount, of products per
hectare of land with the lowest labor costs and funds for
the production of a unit of production. For strategic
planning of efficient rapeseed production, it is neces-
sary to take into account the relationship between crop
yields and profitability of its production. It should be
noted that the costs in the process of growing rapeseed
consist of about 50% of such production items as seeds,
plant protection products and fertilizers. The other 50%
is accounted for by mechanized work (sowing, care,
harvesting) and other costs.

Improving the efficiency of rapeseed cultivation is
possible by observing the technology of growing crops,
the use of both intensive and rational technologies of its
cultivation, attracting the necessary financial and mate-
rial resources. This will help both increase crop produc-
tivity and reduce unit costs, with planned yields and
prices.

I would also like to note the fact that having re-
ceived quite high profits from the sale of this oil crop
over the past few marketing years, domestic farmers not
only annually expand the sown area under it, but also
increasingly use efficient technologies for high yields.

In developed countries, scientists, technologists,
inventors are working hard on the problems of intro-
ducing non-traditional energy sources, replacing petro-
leum products with alternative fuels. Each country, de-
pending on the climate and economic conditions, finds
its own way to solve the problem of energy security.
One of the alternatives to dirty fuel is now considered
to be biodiesel - a fuel synthesized from vegetable oils.
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Biodiesel is a product of processing vegetable oils
or mineral diesel fuel with the addition of 20-25% eth-
anol. Biodiesel is used alone or in a mixture with con-
ventional diesel fuel. One of the main raw materials for
biodiesel is rapeseed. It contains a lot of fat, which pro-
vides high heat of combustion [15].

Biodiesel production is currently available only to
those who grow rapeseed on their own and produce
rapeseed oil at their own production facilities. There-
fore, the potential range of biofuel producers today is
limited to large agricultural firms that cultivate 10-20
thousand hectares of land and use fuel produced from
biological raw materials exclusively for their own
needs.

In Ukraine, the industrial production of biodiesel
has not yet been established, but small agricultural en-
terprises and farmers already produce it for their own
needs (about 20 thousand tons). Today, more than 62%
of domestic gasoline consumption and 90% of diesel
fuel Ukraine meets at the expense of imports. The pro-
duction and use of biofuels can provide additional tools
for the country's energy independence, in particular the
transport sector.

However, instead of its own production, Ukraine
annually exports significant amounts of raw materials.
For example, rapeseed and soybean seeds exported in
2017-2018 could replace up to 35% of imported diesel.
Despite the goals declared by the Energy Strategy to
increase the share of alternative fuels, the correspond-
ing potential of Ukraine is practically not used. Thus,
in the world due to motor biofuels about 4% of
transport energy consumption is satisfied, and in
Ukraine - less than 1%.

The results of the study indicate that the most com-
mon raw material for production is rapeseed. Rapeseed
contains from 38% to 50% oil. Rapeseed oil has a wide
range of applications in various technical fields. Com-
pared to petroleum fuel for road transport, rapeseed oil-
based biodiesel has significant advantages.

It contains almost no sulfur, so its use reduces
emissions of sulfur dioxide, combustion of biodiesel
does not enhance the greenhouse effect, because rape-
seed, like all biomass, is CO2-neutral; as a product of
processing of vegetable raw materials, biodiesel does
not contain carcinogenic substances, such as polycyclic
aromatic hydrocarbons and, in particular, benzopyrene;
rapeseed oil has a higher oxygen content than diesel
fuel [16].

Experts' calculations show that if the current level
of energy efficiency is maintained, Ukraine has no pro-
spects for its state development. In this situation, the
consumption of primary fuel and energy resources
(FER) in 2030 will be about 860 million tons of con-
ventional fuel, which will be 18.3 tons per capita. (860
million tons of conventional fuel / 47 million people.)

However, this is not a realistic enough figure and
the economy will not be able to withstand such a load
of energy costs. Therefore, the question of possible di-
rections of development of our state socio-economic
system with its largest subsystem - the fuel and energy
complex is extremely important. In addition, the En-
ergy Strategy until 2035 provides for the introduction

of another European trend - the rejection of the domi-
nance of fossil sources [17].

Against the background of a sharp rise in prices
for oil and gas and, accordingly, the products of their
processing, the prospect of transferring the country's
enterprises to the consumption of alternative fuels is be-
ginning to materialize. Ukraine has announced its po-
litical choice in favor of joining the EU, the Energy
Community. According to the National Renewable En-
ergy Action Plan for the period up to 2020, the total
expected contribution of bioethanol / ethyl tert-butyl
ether produced from bioethanol to achieve the manda-
tory indicative targets for their consumption in
transport for 2020 is planned at 500 thousand tons, bi-
odiesel - 80 thousand tons (a total of 580 thousand
tons). The annual technically achievable energy poten-
tial of liquid biofuels in Ukraine is equivalent to 1 mil-
lion tons of AD (toe) [18].

As a result of calculations on the example of rape-
seed, it was found that in 2017 at a yield of 2.85 tons
per 1 ha of biodiesel produced for agricultural produc-
ers could be 1.8 times cheaper than diesel fuel (subject
to the sale of by-products processing). If the yield of
rapeseed is reached at the level of 5 tons per 1 ha, the
multiplicity between the indicators could be 2.5 times.
The use of these approaches both at the level of agri-
cultural producers and at the state level will help to op-
timize the use of seeds of crops that serve as raw mate-
rials for biofuel production [19].

Agriculture plays an important role in the devel-
opment of biological fuels, as it is the raw materials of
plant origin that are used as a source for their produc-
tion. In turn, increasing competition for agricultural
raw materials from the production of biofuels leads to
heated discussions between the governments of many
countries on the diversification of agricultural produc-
tion.

Varieties with a high content of erucic acid are the
best for the industries engaged in the processing of fuel,
plastics, varnishes and paints. Over the last decade, ef-
ficient production technologies for rapeseed biofuels
for engines have been developed. From one ton of rape-
seed, you can get about 300 kg of rapeseed oil, and from
it 270 kg of biodiesel fuel, which is 35 times less sulfur,
2 times - soot than in diesel fuel.

A hectare of rapeseed is capable of producing 1.5
tons of biodiesel, in addition, the farm has meal, which
is a valuable animal feed. Ukraine, when joining the
EU, must produce and consume in 2010 more than 520
thousand tons of biofuels. According to forecasts, in the
next 3-4 years 7% of fuel in Europe will be "green”, ie
biofuels [20].

Thus, the most urgent tasks at the present stage for
the rapeseed industry of Ukraine are: development and
implementation of rapeseed cultivation technologies,
increase of production culture, insurance protection of
crops, technical modernization of agricultural enter-
prises, reaching normal capacity, development and im-
plementation of regulatory framework.

Conclusions.

The economic feasibility of growing rapeseed is
beyond doubt. According to studies by foreign and do-
mestic scientists, its cultivation provides a high level of
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profitability. Our state has a powerful resource, scien-
tific and production potential for the production of the
required amount, of biofuels.

With 10% of arable land and a yield of 25 centners
per hectare, Ukraine can produce up to 8.5 million tons
of rapeseed annually. After its processing, it is possible
to obtain about 3 million tons of biofuels per year,
which will provide 60% of the country's annual demand
for diesel fuel (with a total average demand of 5 million
tons / year). By sowing 5-5.5 million hectares of rape-
seed, Ukraine could produce rapeseed oil in volumes
that can fully meet its fuel needs.
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Introduction

Huge information has become a climb in size and
development in all business undertakings because of
the boundless utilization of PCs and IT frameworks in
these units in the entirety of their activities. Data stored
in different information systems has grown and accu-
mulated in various systems combine with the diversity
of information and applications used with diversity of
sources and their complexity.

This information is riches in itself, as well as being
a wealth used to justify and bolster regulatory choices
because the competitive advantages provided by the
data can provide the decision-making process for the
institutions if they are well analyzed and managed.

Consequently expanding effectiveness and gain-
fulness and reducing waste by use analysis tools tech-
niques and utilizing information examination apparat-
uses and systems.

Using business intelligence tools, where docu-
mentation and data storage is automated using effective
tools for linguistic information, analysis and manage-
ment of modern processing techniques are very im-
portant to help obtain the information needed to be used
and respond immediately to changing economic condi-
tions and future vision in all aspects of business and
different levels of management.

The management of business in sports institutions
is one of the strategic projects that are considered to be
the main economic pillars of many countries and in-
vestment companies in the world.

Currently, a sufficient amount of information has
been accumulated in the field of sports, which is related
both to the data on athletes, their achievements, and to
the data on the competitions and venues being held, and
administrators, as well as customer data ... etc.

Therefore, it is urgent to develop a system to col-
lect and visualize data on sports achievements, which
will not only allow the collection of information about
athletes and their results, but also provide extensive re-

search, processing and visualization of data automati-
cally, calculating the various indicators, budgeting the
most promising games and analyzing the plan factor.

Subject area description

The trends of adding technological touch on data
storage and analysis systems are gaining momentum
and are becoming increasingly important in the expec-
tations of dispensing human resources used in the col-
lection, compilation and analysis of large amounts of
data, as well as the almost complete exclusion of human
in the composition and analysis of statistical or analyt-
ical data. The management of sports institutions and
clubs is one of the most important areas of long-awaited
analytical data processing to store, analyze and visual-
ize data on athletes, their achievements, competitions
and places where it’s held. Therefore, the main concep-
tual aspect of developing a system for collecting and
visualizing data on sports achievements in sports insti-
tutions and clubs is above all, integrating and synthe-
sizing data on various achievements and competitions,
finding patterns in large amounts of data and analyzing
trends in athletic achievements and athletes.

In addition, data processing, analysis and visuali-
zation will not only allow information about different
aspects of athletes, their data and achievements, but
also to search for the necessary combinations and find
patterns in large amounts of data, as well as to make
strategic decisions early and in the appropriate field.
There is no doubt that the development of a compass to
collect and visualize mathematical data in addition to
the proper structure and implementation of programs in
the system is relevant. Using the advanced system will
allow you to quickly obtain the necessary analytical in-
formation related to athletes' data and achievements, as
well as contribute to the development of an appropriate
business management strategy in general.Executive
managers, sports club investors and training staff are
interested in information about athletes' achievements,
information about competitions and places to be held,
and information on forecasting sports that are also
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promising. Decision support systems provide infor-
mation as an opportunity to analyze and visualize math-
ematical achievements and analyze the plan factor.
Data is accumulated in information systems and over
time, the growth of data volume does not permit the
analysis of information by standard means. The main
concept that will allow the task group to be based on
data storage technology is databases, data warehouse,
decision support systems, OLAP technology and data
mining methods. This will allow not only to load the
transaction database but also to achieve high speed in
creating accurate reports based on actual data to pro-
vide data accuracy.

Decision support systems are used in sports insti-
tutions to obtain information about competitions, their
places, the achievements of athletes, the various sports
exercises and their times, the identification of different
types and the plan factor, to make predictions about
promising sports. These systems allow you to create a
wealth of data by integrating data from geographically
distributed sources and analyzing and visualizing dif-
ferent patterns.

It should be noted that in the operational systems
are stored and processing huge amounts of information.
Over time, the growth of information data volume does
not permit the analysis of information by standard
means of operational systems. The basic concept under-
lying the proposed solution is the decision support sys-
tem using data storage and integration from multiple

sources and OLAP technology. This will allow not only
download the transaction database, but also to achieve
high speed in creating accurate reports based on the ac-
tual data to provide detailed data. In addition, the ad-
vanced system will allow the visualization of different
data in the form of graphs, graphs, decision trees, which
will ensure easy understanding of information

Development of the data warehouse

In this work we will use a star schema as a repos-
itory model that is the main sample of the dimensional
model. Contains a table of facts and a set of tables
placed around smaller dimensions of the fact table. The
fact of the data will change over time. The most rele-
vant fact tables are digital and add-on for rare data re-
pository access to single registration applications. They
have access to hundreds, thousands and millions of
simultaneous records and totals. The fact table is linked
to all dimensional tables by one for many relationships.
It includes measures that can be assembled in different
ways [34-36]. The dimension table is configured for
each entity. Facts table is configured for each entity
transaction. The main table is a combination of keys
and its related components. When the hierarchical rela-
tionships between the treatments of entities, the sub-en-
tity inherits all dimensions (main features) of the entity
origin. This allows you to "look down™ at the transac-
tion level. Figure 4.3 shows data Warehouse Logical
Design are fact tables and dimensions.

= SPORT TYPE _DIMENSION

SportKey integer <pk>
SportName varchar(25)
Numbersub-Sport numeric(2)
NumberPlaygrounds numeric(2)
NumberPlayers numeric(10) [ ATHLETE DIMENSION
CategorySport varchar(25) —
AthleteKey integer <pk>
'} First Name varchar(10)
LastName varchar(10)
MiddleName varchar(10)
Data Birth date
Social Status char(10)
- Sex varchar(10)
TiME_ DIMER S FK_ACHIEVEM_REFERENCE_SPORT_TY E-mail Address  varchar(50)
Time_Identifier  integer <pk> Phone Number  integer
Day of the week varchar(50) Nationality varchar(25)
Day of the month  varchar(50) Civil No integer
Month varchar(50) Specialization varchar(25)
Quarter varchar(50) AthleticAffiliation varchar(25)
Year varchar(4)
Period varchar(50)
i ACHIEVEMENTS _FACT
Time_Identifier integer <fk4>
AthleteKey integer <fk5>
CompetitionKey integer <fk2>
AwardKey integer <fic1> FK_ACHIEVEM_REFERENCE_ATHLETE_
SportKey integer <fk3>
Sum integer
FK_ACHIEVEM_REFERENCE_TIME__DI Average integer
Count integer

= COMPETITION_DIMENSION
CompetitionKey integer <pk>

EndDate date

CompetitionName varchar(50) ~ AWARD DIMENSION
Specialization varchar(25) =

Address varchar(100) AwardKey integer <pk>
Level varchar(25) AwardName varchar(25)
Supervisor varchar(25) Award Type varchar(25)
NumberAwards numeric(10) FK_ACHIEVEM_REFERENCE_COMPETIT Classification varchar(25)
TotalAthletes integer AwardData timestamp
StartDate date Level varchar(10)

FK_ACHIEVEM_REFERENCE_AWARD__ D

Figure 1 - Shows the physical design data warehouse schema

A data warehouse is implemented in Microsoft SQL Server. It is designed to store the data of the following
tables: (ATHLETE DIMENSION, SPORTS TYPE DIMENSION, TIME DIMENSION, COMPETITION
DIMENSION, AWARD DIMENSION,ACHIEVEMENTS FACT).

The code to implementing data warehouse schema in listing 4.2.

implementing data warehouse schema.
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1. Implementing Dimensions
The code for created the ATHLETE DIMENSION
CREATE TABLE dbo.Athlete
(
AthleteKey NVARCHAR (10)
FastName NVARCHAR(10)
LastName NVARCHAR(10)
MidlleName NVARCHAR(10)
DateBirth DATE
Sex NVARCHAR (7)
EmailAddress NVARCHAR(50)
CivilNo NVARCHAR (20)
Phonenumber NVARCHAR (20)
Nationality NVARCHAR (20)
Socialstatus NVARCHAR(10)
Affiliation NVARCHAR (25)
Specialization NVARCHAR(25)

NOT NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

CONSTRAINT PK_Athlete PRIMARY KEY (AthleteKey)

)s
GO

The code for creating the
CREATE TABLE dbo.Time
(
Time_Identifier
DayOfThelWeek
DayOfTheWonth
Month
Quarte
Year
Period

TIME DIMENSION

INT
NVARCHAR (50)
NVARCHAR (50)
NVARCHAR (50)
NVARCHAR (50)
NVARCHAR (4)
NVARCHAR(50)

NOT NULL,
NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

CONSTRAINT PK_Time PRIMARY KEY (Time_Identifier)

)5
GO

The code for creating the SPORTS TYPE dimension
CREATE TABLE dbo.SPORTSTYPE

INT

NVARCHAR (25)
numeric(2)
numeric(2)
numeric(10)
NVARCHAR (25)

NOT NULL,
NULL,
NULL,
NULL,
NULL,
NULL,

CONSTRAINT PK_SPORTSTYPE PRIMARY KEY (Sportkey)

(

Sportkey
SportName
Numbersub_sport
NumberPlaygrounds
NumberPlayers
CategorySport

)s

GO

The code for creating the COMPETITION DIMENSION

CREATE TABLE dbo.COMPETI
(
CompetitionKey
CompetitionName
Specialization
Address
Level
Supervisor
NumberAwards
TotalAthletes
StartDate
EndDate

TION

INT NOT NULL,
NVARCHAR(50)  NULL,
NVARCHAR(25)  NULL,
NVARCHAR(100) NULL,
NVARCHAR(25)  NULL,
NVARCHAR(25)  NULL,
NVARCHAR(10)  NULL,
NVARCHAR(10)  NULL,
Date NULL,
Date NULL,
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CONSTRAINT PK_COMPETITION PRIMARY KEY (CompetitionKey)
)5
GO

The code for creatingAWARD DIMENSION
CREATE TABLE dbo. AWARD

(
AwardKey INT NOT NULL,
AwardName NVARCHAR (25) NULL,
AwardType NVARCHAR(25)  NULL,
AwardDate DATETIME NULL,
Classification NVARCHAR(25) NULL,
Level NVARCHAR(10)  NULL,
CONSTRAINT PK_AWARD PRIMARY KEY(AwardKey)
)s
GO

1. Create the Fact table

The code for creating FACT ACHIEVEMENTS
CREATE TABLE dbo.FactAchievements

(
AwardKey INT NOT NULL,
CompetitionKey INT NOT NULL,
Sportkey INT NOT NULL,
Time_Identifier INT NOT NULL,
AthleteKey INT NOT NULL,
CONSTRAINT PK_ Fact Achievements PRIMARY KEY(FactAchievements)
)s
GO

The code for add foreign key constraints for relationships with all dimensions.

ALTER TABLE dbo. Achievements ADD CONSTRAINT
FK_ Achievements_ AWARD FOREIGN KEY(AwardKey)
REFERENCES dbo. AWARD(AwardKey);
ALTER TABLE dbo. Achievements ADD CONSTRAINT
FK_ Achievements _ Competition FOREIGN KEY(CompetitionKey)
REFERENCES dbo. Competition (CompetitionKey);
ALTER TABLE dbo. Achievements ADD CONSTRAINT
FK_ Achievements_ SportType FOREIGN KEY(Sportkey)
REFERENCES dbo. SportType (Sportkey);
ALTER TABLE dbo. Achievements ADD CONSTRAINT
FK_ Achievements_ ATHLETE FOREIGN KEY(AthleteKey)
REFERENCES dbo. ATHLETE (AthleteKey);
ALTER TABLE dbo. Achievements ADD CONSTRAINT
FK_ Achievements_ TIME FOREIGN KEY(Time_Identifier)
REFERENCES dbo.TIME(Time_Identifier);
Development of the OLAP cube and interactions between system modules

OLAP cubes are a convenient and fast way to access, view and analyze information. The user gets a natural
and intuitive data model, organized in the form of multidimensional cubes. The axes of the multidimensional
coordinate system are the main features of the analyzed business process. Time is used as one of the measurements.
At intersections - measurements (dimensions) there are data characteristic of the process - measures (measures).
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Figure 2- Example of hypercube data

The user who analyzes the information can break a cube in different directions, and receive a summary.
There are two main types of variables in multidimensional database management systems.In a multidimen-

sional model window, a number of special operations are applied to the data, forming a "slide

and details.

rotate”, grouping

=  ATHLETE_DIMENSIONZ
AthleteKey integer <pk>
FirstName varchar(10)
LastName varchar(10)
MiddleName varchar(10)

Data Birth date
SocialStatus char(10)

Sex varchar(10)
E-mailAddress  varchar(50)
PhoneNumber  integer
Nationality varchar(25)
CivilNo integer
Specialization  varchar(25)
AthleticAfflliation varchar(25)

- TIME_ DIMENSION2

Time Identifier integer <pk>

DayOfTheWeek varchar(50)

DayOfTheWonth varchar(50)

Month varchar(50)

Quarter varchar(50)

Year varchar(4)

Period varchar(50)
= AWARD _ DIMENSIONZ2
AwardKey integer <pk>
AwardName  varchar(25)

| AwardType  varchar(25)

AwardDate  timestamp
Classification varchar(25)
Lewel varchar(10)

Figure 3- OLAP dimensions
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Thanks to a multidimensional data model, it is possible to formulate complex questions, generate reports,
obtain subsets of data, draw appropriate conclusions and make predictions based on large amounts of information.

The code to development of the olap cube and interactions between system module, listing 4.3.

Figure 4 -The sequence of steps to generate a cube programmatically

Access to Data Service

v

Creating a Base

v

Create a D ata Source

v

Create a D ata Source Veiw

v

Create Dimensions, Entities
Member Property O bjects

v

Create Cube Measure,
M easuregroup Partition Objects

v

Cube Processing
( Process Type-Process Full)

Cube generation and interactions between system modules

using
using
using
using
using
using
using
using

namespace OLAPCube

{

class CubeIBAA

{

System;

System.Collections.Generic;

System.Ling;
System.Text;

Microsoft.AnalysisServices;
System.Data.SqlClient;

System.Data;

System.Data.OleDb;

static void Main(string[] args)

{

BuildCube();

}

//Cube Generation
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private static void BuildCube()

{
{

try

Console.WriteLine("process started to Cube creation ");
Console.WriteLine("");

string strDBServerName = "LocalHost";

string strProviderName = "msolap";

string strFactTableName = "FACTACHIEVEMENTS";
string strDBName = " Sportclub ";

string strCubeDBName = "OLAPCIUBSDB";
string strCubeDataSourceName = "OLAPDS";

string strCubeDataSourceViewName = "OLAPDSView";
int intDimensionTableCount = 5;
string[,] strTableNamesAndKeys = {
{ "ATHLETE"," AthleteKey", "

FACTACHIEVEMENTS", " AthleteKey " },

{ " COMPETITION ", " CompetitionKey", "
FACTACHIEVEMENTS", " CompetitionKey" },

{ "TIME","TimeKey", " FACTACHIEVEMENTS",
"TimeKey" },

{ "AWARDS"," AwardKey", "
FACTACHIEVEMENTS", " AwardKey" },

{ " SPORTSTYPE"," Sportkey", "
FACTACHIEVEMENTS", " Sportkey" },

¥
Server objServer = new Server();
Database objDatabase = new Database();
Relational DataSource objDataSource = new RelationalDataSource();
DataSourceView objDataSourceView = new DataSourceView();
DataSet objDataSet = new DataSet();
Dimension[] objDimensions = new Dimension[intDimensionTableCount];
//Connecting to the Analysis Services.
objServer = (Server)ConnectAnalysisServices(strDBServerName,
strProviderName);
//Creating a Database.
objDatabase = (Database)CreateDatabase(objServer, strCubeDBName);
//Creating a DataSource.
objDataSource = (RelationalDataSource)CreateDataSource(objServer,
objDatabase, strCubeDataSourceName, strDBServerName, strDBName);
//Creating a DataSourceView.
objDataSet = (DataSet)GenerateDWSchema(strDBServerName, strDBName,
strFactTableName, strTableNamesAndKeys, intDimensionTableCount);
objDataSourceView = (DataSourceView)CreateDataSourceView(objData-
base, objDataSource, objDataSet, strCubeDataSourceViewName);
//Creating the Dimension, Attribute, Hierarchy, and MemberProperty
Objects.
objDimensions = (Dimension[])CreateDimension(objDatabase, objData-
SourceView, strTableNamesAndKeys, intDimensionTableCount);
//Creating the Cube, MeasureGroup, Measure, and Partition Objects.
CreateCube(objDatabase, objDataSourceView, objDataSource, objDi-
mensions, strFactTableName, strTableNamesAndKeys, intDimensionTableCount);
objDatabase.Process(ProcessType.ProcessFull);
Console.WriteLine("The cube was successfully created.");

}
catch (Exception ex)
{
Console.WriteLine("Error -> " + ex.Message);
}

Console.WriteLine("");
Console.WriteLine("Press any key to exit.");
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Console.ReadLine();

//Connecting to the Analysis Services.

private static object ConnectAnalysisServices(string strDBServerName,
string strProviderName)

{
try
{
Console.WriteLine("Connecting to the Analysis Services ...");
Server objServer = new Server();
string strConnection = "Data Source=" + strDBServerName + ";Pro-
vider=" + strProviderName + ";";
//Disconnect from current connection if it's currently connected.
if (objServer.Connected)
objServer.Disconnect();
else
objServer.Connect(strConnection);
return objServer;
}
catch (Exception ex)
{
Console.WriteLine("Error in Connecting to the Analysis Services.
Error Message -> " + ex.Message);
return null;
}
}
//Creating a Database.
private static object CreateDatabase(Server objServer, string
strCubeDBName)
{
try
{

Console.WriteLine("Creating a Database ..");
Database objDatabase = new Database();
//Add Database to the Analysis Services.
objDatabase objServer.Databases.Add(objServer.Databases.Get-
NewName (strCubeDBName)) ;
//Save Database to the Analysis Services.
objDatabase.Update();
return objDatabase;
}
catch (Exception ex)
{
Console.WriteLine("Error in Creating a Database. Error Message ->
+ ex.Message);
return null;
}

//Creating a DataSource.
private static object CreateDataSource(Server objServer, Database objData-
base, string strCubeDataSourceName, string strDBServerName, string strDBName)
{
try
{
Console.WriteLine("Creating a DataSource ...");
RelationalDataSource objDataSource = new RelationalDataSource();
//Add Data Source to the Database.
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objDataSource = objDatabase.DataSources.Add(objServer.Data-
bases.GetNewName(strCubeDataSourceName));

objDataSource.ConnectionString = "Provider=SQLOLEDB.1;Initial Cat-
alog=AdventureWorksDW;Data Source=LocalHost;Integrated Security=True;";

objDataSource.ConnectionString = "Provider=SQLNCLI.1; Data Source="
+ strDBServerName + "; Initial Catalog=" + strDBName + "; Integrated Secu-
rity=SSPI;";

objDataSource.Update();
return objDataSource;

}

catch (Exception ex)
{
Console.WriteLine("Error in Creating a DataSource. Error Message -
> " + ex.Message);
return null;
}
}

//Creating a DataSourceView.

private static object GenerateDWSchema(string strDBServerName, string
strDBName, string strFactTableName, string[,] strTableNamesAndKeys, int intDimen-

sionTableCount)
{
try
{
Console.WriteLine("Creating a DataSourceView ...");
//Create the connection string.
string conxString = "Data Source=" + strDBServerName + ";Initial
Catalog=" + strDBName + ";Integrated Security=True;";

//Create the SglConnection.
SqlConnection objConnection = new SqlConnection(conxString);
DataSet objDataSet = new DataSet();
//Add FactTable in DataSet.
objDataSet = (DataSet)FillDataSet(objConnection, objDataSet,
strFactTableName);
//Add table in DataSet and Relation between them.
for (int i = @; i < intDimensionTableCount; i++)
{
//Retrieve table's schema and assign the table's schema to the
DataSet.
//Add primary key to the schema according to the primary key
in the tables.

objDataSet = (DataSet)FillDataSet(objConnection, objDataSet,
strTableNamesAndKeys[i, 90]);

objDataSet (DataSet)AddDataTableRelation(objDataSet, strTa-
bleNamesAndKeys[i, @], strTableNamesAndKeys[i, 1], strTableNamesAndKeys[i, 2],
strTableNamesAndKeys[i, 3]);

return objDataSet;

}

catch (Exception ex)
{
Console.WriteLine("Error in Creating a DataSourceView - GenerateD-
WSchema. Error Message -> " + ex.Message);
return null;

}



«GCOLLOQUIUM=JOURNAL» #13(105), 2021 / TECHNICAL SCIENCE 29

// Fill the DataSet with DataTables.
private static object FillDataSet(SqlConnection objConnection, DataSet ob-
jDataSet, string strTableName)

{
try
{
string strCommand = "Select * from " + strTableName;
SqlDataAdapter objEmpData = new SqlDataAdapter(strCommand, objCon-
nection);
objEmpData.MissingSchemaAction = MissingSchemaAction.AddWithKey;
objEmpData.FillSchema(objDataSet, SchemaType.Source, strTable-
Name) ;
return objDataSet;
}
catch (Exception ex)
{

Console.WriteLine("Error in Creating a DataSourceView - FillDa-
taSet. Error Message -> " + ex.Message);
return null;
}
}

// Add relations between DataTables of DataSet.

private static object AddDataTableRelation(DataSet objDataSet, string
strParentTableName, string strParentTableKey, string strChildTableName, string
strChildTableKey)

{
try

{
objDataSet.Relations.Add(strChildTableName + "_" + strParentTable-
Name + "_FK", objDataSet.Tables[strParentTableName].Columns[strParentTableKey],
objDataSet.Tables[strChildTableName].Columns[strChildTableKey]);

return objDataSet;

}

catch (Exception ex)
{
Console.WriteLine("Error in Creating a DataSourceView -
AddDataTableRelation. Error Message -> " + ex.Message);
return null;
}
}

// Creating a DataSourceView.

private static object CreateDataSourceView(Database objDatabase, Rela-
tionalDataSource objDataSource, DataSet objDataSet, string strCubeData-
SourceViewName)

{
try

//Add Data Source View to the Database.
objDataSourceView = objDatabase.DataSourceViews.Add(objData-
base.DataSourceViews.

GetNewName (strCubeDataSourceViewName));
objDataSourceView.DataSourceID = objDataSource.ID;
objDataSourceView.Schema = objDataSet;
objDataSourceView.Update();

return objDataSourceView;
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}

catch (Exception ex)
{
Console.WriteLine("Error in Creating a DataSourceView -CreateData-
SourceView. Error Message -> " + ex.Message);
return null;
}
}

//Creating the Dimension, Attribute, Hierarchy, and MemberProperty Ob-
jects.

private static object[] CreateDimension(Database objDatabase, Data-
SourceView objDataSourceView, string[,] strTableNamesAndKeys, int intDimensionTa-

bleCount)
{
try
{
Console.WriteLine("Creating the Dimension, Attribute, Hierarchy,
and MemberProperty Objects ...");

Dimension[] objDimensions = new Dimension[intDimensionTableCount];

for (int 1 = @; i < intDimensionTableCount; i++)

{

objDimensions[i] = (Dimension)GenerateDimension(objDatabase, ob-
jDataSourceView, strTableNamesAndKeys[i, @], strTableNamesAndKeys[i, 1]);

}

//Add Hierarchy and Level

//Add Member Property

objProdKeyAttribute.AttributeRelationships.Add(objProdDescAttrib-
ute.ID);

objDimension.Update();

return objDimensions;

}

catch (Exception ex)
{
Console.WriteLine("Error in Creating the Dimension, Attribute, Hi-
erarchy, and MemberProperty Objects. Error Message -> " + ex.Message);
return null;

}

//Generate single dimension.
private static object GenerateDimension(Database objDatabase, Data-
SourceView objDataSourceView, string strTableName, string strTableKeyName)
{
try
{

Dimension objDimension = new Dimension();

//Add Dimension to the Database

objDimension = objDatabase.Dimensions.Add(strTableName);

objDimension.Source = new DataSourceViewBinding(objData-
SourceView.ID);

DimensionAttributeCollection objDimensionAttributesColl = objDi-
mension.Attributes;
//Add Dimension Attributes

DimensionAttribute objAttribute = objDimensionAttrib-
utesColl.Add(strTableKeyName);

//Set Attribute usage and source
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objAttribute.Usage = AttributeUsage.Key;
objAttribute.KeyColumns.Add(strTableName, strTableKeyName,
OleDbType.Integer);

objDimension.Update();

return objDimension;

catch (Exception ex)

{

Console.WriteLine("Error in Creating the Dimension, Attribute, Hi-
erarchy, and MemberProperty Objects - GenerateDimension. Error Message -> " +
ex.Message);

return null;

}
//Creating the Cube, MeasureGroup, Measure, and Partition Objects.

private static void CreateCube(Database objDatabase, DataSourceView ob-
jDataSourceView, RelationalDataSource objDataSource, Dimension[] objDimensions,
string strFactTableName, string[,] strTableNamesAndKeys, int intDimensionTable-
Count)

{

try
{
Console.WriteLine("Creating the Cube, MeasureGroup, Measure, and
Partition Objects ...");
Cube objCube = new Cube();
Measure objAchievements = new Measure();
Measure objAward = new Measure();
MdxScript objTotal = new MdxScript();
String strScript;

Partition objPartition = new Partition();
Command objCommand = new Command();

//Add Cube to the Database and set Cube source to the Data Source
View

objCube = objDatabase.Cubes.Add("Cube model");

objCube.Source = new DataSourceViewBinding(objDataSourceView.ID);

//Add Measure Group to the Cube

MeasureGroup objMeasureGroup = objCube.MeasureGroups.Add("Fac-
tAchievements");

MeasureGroup objMeasureGroup = objCube.MeasureGroups.Add(strFac-
tTableName);

//Add Measure to the Measure Group and set Measure source

objAchievements = objMeasureGroup.Measures.Add("Total"); objA-
chievements.Source = new Dataltem(strFactTableName, " Achievements Total",
OleDbType.Integer);

objAward = objMeasureGroup.Measures.Add("Numbers"); objA-
ward.Source = new DataItem(strFactTableName, "Award Number", OleDbType.Integer);

//Calculated Member Definition
//Add Calculated Member

for (int i = @; i < intDimensionTableCount; i++)

{
GenerateCube(objCube, objDimensions[i], objMeasureGroup,
strFactTableName, strTableNamesAndKeys[i, 3]);
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}

objPartition = objMeasureGroup.Partitions.Add(strFactTableName);
objPartition.Source = new TableBinding(objDataSource.ID, "dbo",
strFactTableName);

objPartition.ProcessingMode = ProcessingMode.Regular;
objPartition.StorageMode = StorageMode.Molap;
//Save Cube and all major objects to the Analysis Services
objCube.Update(UpdateOptions.ExpandFull);

}

catch (Exception ex)
{
Console.WriteLine("Error in Creating the Cube, MeasureGroup, Meas-
ure, and Partition Objects. Error Message -> " + ex.Message);
}
}

// Generate cube.

private static void GenerateCube(Cube objCube, Dimension objDimension,
MeasureGroup objMeasureGroup, string strFactTableName, string strTableKey)
{
try
{
CubeDimension objCubeDim = new CubeDimension();
RegularMeasureGroupDimension objRegMGDim = new RegularMeasure-
GroupDimension();
MeasureGroupAttribute objMGA = new MeasureGroupAttribute();
//Add Dimension to the Cube
objCubeDim = objCube.Dimensions.Add(objDimension.ID);
//Use Regular Relationship Between Dimension and FactTable Measure

Group
objRegMGDim = objMeasureGroup.Dimensions.Add(objCubeDim.ID);
//Link TableKey in DimensionTable with TableKey in FactTable Meas-
ure Group
0bjMGA = objRegMGDim.Attributes.Add(objDimension.KeyAttribute.ID);
OobjMGA.Type = MeasureGroupAttributeType.Granularity;
objMGA.KeyColumns.Add(strFactTableName, strTableKey, OleDbType.In-
teger);
}
catch (Exception ex)
{

Console.WriteLine("Error in Creating the Cube, MeasureGroup, Meas-

ure, and Partition Objects - GenerateCube. Error Message ->

Conclousion

the general concept and physical structure of the
system were presented and the stages of the system de-
velopment were described. A general database of the
system was developed, a Data Warehouse structure was
built, and interactions between system modules and
OLAP cube were developed. At the conclusion of the
chapter, the capabilities of the development environ-
ment were explored; the collection and visualization of
data on sports achievements were analyzed and tested.
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ARTIFICIAL INTELLIGENCE FOR MELANOMA DIAGNOSIS

Abstract.

Medicine, which focuses on the treatment of acute illnesses, is now more focused on chronic ailments. The
main thing is to recognize disease before it manifests itself; our health and quality of life depend on the speed and
quality of analysis. To solve the problem of melanoma diagnosis at an early stage, a system based on artificial
intelligence has been developed that allows to automatically determine with at least 90% probability.

Keywords: Al, melanoma, network, skin, system, diagnosis.

Introduction

Artificial intelligence is an imitation of the ma-
chine "intelligent human behavior", which at the mo-
ment uses two Al technologies - expert systems and
neural networks. In this article, we will consider Al im-
plemented based on neural networks. Nowadays the
question of training neural networks based on hand-
written medical records is very much raised, then Al
has saved many lives and reduced the cost of treatment.
Due to the huge number of diseases, similar symptoms,
and somewhere due to the inexperience of doctors, it is
very difficult to detect an ailment at an early stage and
prescribe the right treatment. This is precisely where ar-
tificial intelligence comes to the rescue, having access
to databases with thousands and millions of case histo-
ries. Moreover, Al will be able to provide an individu-
alized approach, taking into account information about
the patient's genetic characteristics, movement patterns
collected by his wearable devices, and previous medi-
cal history.

In the new millennium, there has been a boom in
this type of Al, Machine Learning. It has become the
main direction of Al development. Nowadays, these
concepts have become almost identical and have be-
come interchangeable. Machine learning generalizes
the class of algorithms capable of improving their per-
formance based on experience, human or its own, in
solving applied problems. Such algorithms learn to
make predictions by recognizing patterns hidden in
data sets.

To train an algorithm we provide not only initial
conditions (data) of the problems to be solved but also
the correct answers to them. For example, we label the
gallbladder in a photo/video of laparoscopic cholecys-
tectomy, and the Al learns to recognize the gallbladder
in the image. When learning without a teacher, we pro-
vide only the data itself without correct answers. The

algorithm, however, is expected to independently find
a structure in the data that is a useful person. This could
be, for example, optimal patient segmentation for a new
disease or the identification of the bright red color of a
certain texture (e.g., bleeding different from non-bleed-
ing tissue). The third type of machine learning is rein-
forcement learning; this is a class of algorithms that in-
dependently interact with the external environment and
extracts experience from that environment's response to
its actions.

Learning with a teacher is the most common in ap-
plications. And one of the popular and effective tools
for solving this problem in the last decade is artificial
neural networks (Artificial Neural Networks). Neural
networks are similar to the human nervous system in
that data processing takes place in layers of simple
computational systems — neurons, which receive input
data (similar to dendrites in biological neurons), per-
form calculations, and transmit output data (similar to
axons) to the next neuron. Input level neurons receive
the data, while the hidden layer neurons layer (multiple
hidden layers can be used) perform the calculations re-
quired to analyze the complex relationships in the data.

Materials and methods

Melanoma is a malignant tumor of predominantly
cutaneous localization; it is the most common fatal skin
disease, accounting for 1 to 4% of all cancer diagnoses.
At the same time, skin cancer of all types accounts for
<10% of oncological morbidity.

The high mortality rate in melanoma can be ex-
plained by untimely diagnosis, since in its early stages,
as a rule, there are no painful symptoms. At the same
time, surgical treatment gives good prognostic results
just in case of early diagnosis of the disease. When mel-
anoma is highly aggressive and biologically prone to
early metastasis, delayed surgical treatment usually
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fails to achieve the desired result. Proliferative mela-
noma is difficult to treat with existing methods. Alt-
hough with the development of immuno-oncology, the
median survival rate for metastatic melanoma has ex-
ceeded 12 months, overall survival remains relatively
low.

According to the American Cancer Society [1],
there is a direct correlation between the time of mela-
noma detection and, therefore, the initiation of treat-
ment and survival. Despite some paradoxical statistics,
melanoma diagnosis in the first stage, undoubtedly,
provides the maximum survival rate. Taking into ac-
count the influence of solar radiation and skin photo-
type on morbidity, we can conclude that the primary
means of controlling melanoma morbidity is primary
prevention in the form of protection against excessive
insolation. In the fight against melanoma mortality, sec-
ondary prevention or preventive medicine, including
timely examinations, therapy, and control of spread and
recurrence, comes to the fore.

Let's consider modern approaches in preventive
medicine and their impact on the process of melanoma
occurrence and spread outside the primary focus.

Artificial intelligence proved to be more effective
than doctors in detecting malignant skin growths. This
conclusion was made by an international team of scien-
tists from Germany, France, and the USA. The results
ofthe study were published in the journal Annals of On-
cology.

During the experiment, experts showed the special
device images of life-threatening forms of skin cancer
and harmless moles, to train the neural network. Then
the photos were sent to 58 dermatologists from differ-
ent countries with different experiences. As a result, ar-
tificial intelligence learned to distinguish between be-
nign and malignant neoplasms better than doctors: doc-
tors were able to detect melanomas in 86.6% of cases,
while machines - in 95%.

Study author Holger Henssle of the University of
Heidelberg said the neural network missed fewer mela-
nomas, which means "it has more susceptibility than
dermatologists." He added that the Al misdiagnosed
fewer benign moles as malignant melanoma. Such er-
rors could have led to unnecessary surgery.

Artificial intelligence learned to distinguish be-
tween malignant melanomas and harmless moles after
undergoing training on 100,000 images. According to
the research team, such a system will make early diag-
nosis much faster and easier, allowing doctors to inter-
vene before the disease becomes widespread. For now,
the Al system is undergoing a testing process. Most
likely, its initial use will be limited to the professional
sphere. But in the future, it could also be used as a con-
sumer tool for early diagnosis. Thanks to this, people
will be able to check suspicious skin conditions at home
and dispel their fears or, conversely, contact a doctor
beforehand.

At the same time, scientists note that the device
may not always be effective. According to them, prob-
lems arise with such hard-to-reach places as toes or
hands, as well as the scalp. In addition, there are failures
with atypical skin changes that require additional ex-
amination.

According to sources, regular self-examinations of
patients along with medical examinations contribute to
the timely detection of skin diseases, which reduces
mortality by 63%. When using modern methods, even
in the case of self-diagnostics, the detection rate of mel-
anoma is rather high - 33% (for comparison, when a
patient consults a doctor during a general examination
without using specialized technical means, it is 36%).
The data obtained allow us to state that raising public
awareness with a more responsible approach to self-ex-
amination when atypical skin neoplasms appear signif-
icantly reduces the time of primary diagnosis and al-
lows one to turn to a dermatologist for medical care
promptly. At the same time, many people, spending, for
example, a summer vacation in regions with high inso-
lation, do not care about the proper protection of the
skin. Most people do not have enough knowledge and
skills to independently detect pigmented lesions with a
high risk of melanoma. Hence, the development of spe-
cial systems of primary diagnostics, which provide for
the possibility of determining the risk of a neoplasm by
a photograph (if necessary, the image is sent to a spe-
cialist) is of particular relevance.

There are various methods of visual diagnostics of
malignant skin neoplasms in the clinic setting. The de-
velopment of digital technologies, use of computer pro-
cessing of images allows to improve noninvasive diag-
nostics and increase informativeness of dermatoscopic
picture. Currently, there are computer programs and
various expert systems for intelligent decision-making
support designed to help dermatologists solve diagnos-
tic problems, allowing for remote consultation, if nec-
essary. Nevertheless, the use of digital dermatoscopes
requires certain conditions and skills to obtain images
of proper quality. When using modern diagnostic meth-
ods such as confocal microscopy or spectrophotometric
multispectral intradermal scanning, qualified medical
personnel are required. Thus, the problem of develop-
ing a reliable primary diagnostic method that allows
risk assessment, provides recommendations for clarify-
ing the diagnosis, and is applicable in daily clinical
practice in an outpatient setting, and is available for
self-diagnosis remains relevant.

Results

To solve the problem of melanoma diagnosis at an
early stage, a system based on artificial intelligence has
been developed that allows to automatically determine
with at least 90% probability the presence of melanoma
when taking a photo with a mobile device, not in labor-
atory conditions (under different variants of lighting,
shooting angles, characteristics of photographic equip-
ment). The proposed system is based on the processing
of photographic images using the author's developed al-
gorithms based on artificial neural convolutional net-
works, the image classification capabilities of which
significantly exceed human capabilities [2]. A neural
network provides an automatic selection from a set of
data of the most important signs and hidden regulari-
ties, necessary for the solution of the set task. As ap-
plied to medical diagnostics of skin melanoma, neural
networks can significantly increase the specificity of
visual noninvasive methods without reducing their sen-
sitivity. An approach known as "transfer learning" was
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used to create a system for skin disease diagnosis. This
approach allows not to train a neural network from
scratch, but to use a pre-trained network as a basis.

The developed system is based on a neural net-
work with Inception v.3 architecture [3], demonstrating
the high quality of classification of different images in
the Image Net Large Scale Visual Recognition Chal-
lenge (ILSVRC) on ImageNet.

The preparation of the image classification model
was performed using the open data archive of
ImageNet. The pre-trained network was reconfigured to
classify skin diseases. The difficulty in reconfiguring
the selected neural network was the lack of a sufficient
public sample of images that could be used to train the
system. The largest public archive of images of skin ne-
oplasms - International Skin Imaging Collaboration
(ISIC) contains a sufficient amount of data obtained in
real clinical studies. However, the images in this ar-
chive do not have a unified classification system, many
images contain various noises and interferences, were
obtained in low light conditions. All this creates certain
difficulties for qualitative training of the neural net-
work.

Scientists created an algorithm that allows training
neural networks under conditions of limited sampling.
To retrain the neural network and enable classification
of the pigment neoplasms we used a sample of 10,000
photos of skin formations, the number of which was in-
creased to 1,000,000 by data augmentation (introduc-
tion of various distortions to enlarge the sample). The
quality of recognition and classification was improved
by training 5 networks with identical architecture but

VK 629.113.52

different weights. Subsequently, all the trained net-
works were combined into a common system with a
majority voting for decision-making.

The finalized neural network allows the investiga-
tion of dermatoscopic images with a resolution of
>700%700 pixels (in contrast to the original one, which
is only functional at a resolution of 300x300 pixels).
The confirmed accuracy of skin melanoma detection
is >91% with an AUCROC of 0.96, which is compara-
ble to the diagnostic results of highly qualified doctors.
In addition, the presented model makes it possible to
distinguish between malignant and benign lesions. For
example, the accuracy of determining seborrheic kera-
tosis by dermatological photography is 97%, AUC-
ROC is 0.99. The presented system of skin disease clas-
sification by photo is developed using algorithms based
on convolutional neural networks of deep learning and
enables automated diagnosis of skin neoplasms with an
accuracy of >91%.
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TEXHOJIOTTSA BUPOBHUIITBA CYMIHIEBOTI'O ITAJIMBA 3 HACIHHS PIITAKY

Gunko I. V.
Vinnytsia National Agrarian University

TECHNOLOGY OF PRODUCTION OF MIXED FUEL FROM RAPPINE SEEDS

Anomouis.

3 ypaxysannsm 3anexicHocmi CilbCbKO20CNOOAPCLKUX NIONPUEMCME 8I0 HAPMOB8020 nanusa (besnepepeno

3pOCmMaroyoco 8 Yini) i NOCUNeHHS eKOI02IYHOI 00CMAHOBKU CMAE AKMYATbHOIO Npobiema po3pooKu, 8UupoOHUY-
mea i 3acmocysanns aromeprnamusHux naaus ons AIIK.

Icnyroui mexnonoeii upobHUYymMEa pioko2o OIONANUEA 3 POCIUHHUX Ol O0380MAIOMb OMPUMYEAMU U020 3
HACIHHA PINaKy, 0OHAK 3aIUMAEMbCSL NUMAKHHS NPO SKIiCMb § co0isapmocmi UpoOHUYMEa KIHYe8020 NPOOYKIY.

Abstract.

Given the dependence of agricultural enterprises on petroleum fuels (continuously rising in price) and the
strengthening of the environmental situation, the problem of development, production and use of alternative fuels
for agriculture becomes relevant.

Existing technologies for the production of liquid biofuels from vegetable oils allow to obtain it from rape-
seed, but the question remains about the quality and cost of production of the final product.

Knrwuoei cnoea: 6ionanuso, pinakoea onis, MexHo102iA OMPUMAHHS, ousenbHull dsueyn, cymiuiege naiugo.
Keywords: biofuel, rapeseed oil, production technology, diesel engine, mixed fuel.

BbionmanuBo oTpuMytoTh 3 pimakosoi oxii (PO) 3a
CKJIaJIHOIO TEXHOJIOTIEI0 3 BUKOPUCTAHHSIM METAHOIY B

nporieci erepudikanii (B ogHOMY BapiaHTi), a00 po3-
YHHHUKIB B TMPOIECi eKCTPAKIii (B IHIIOMY), TOMY BH-
POOHUILITBO TAKOTO IajMBa BUMAara€ BEIUKHX BUTPAT,
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0COONMMBUX 3aXOJIB OE3MeKH 1 BBAXKAETHCSH e(EKTHB-
HUM TUTBKH Y BETTMKUX MacIITadax.

[Tpu BenMKOMY pI3HOMAHITTI MOOUIBHHEX 1 CTaIlio-
HapHUX KOMIUIEKCIB 3 BUpPOOHMIITBA OlomanuBa 3 Ha-
CIHHS piNaKy 3aJIMIIAETHCS BIAKPUTUM IIMTaHHS IIPO
BUOIp TEXHOJIOTIUHOT JIiHIT I HOPIBHSHO HEBEIUKHX
rocrogapcts 3i cnoxkuBaHHsM 300 - 500 1/pik manuBa
JUIsL TU3eTbHUX JABUTYHIB. OCKUIBKM MOBa Hae He
TUTBKH TPO TepepoOKy CHPOBHHU Ha OJIiI0 (IK OCHOBH
TaJiiBa), a i Mpo OTPUMAaHHs PIMaKOBOI MaKyXH, Take
BUPOOHHIITBO MA€ ¥ CBOEMY PO3MOPAHKEHHI YCTaTKY-
BaHHS, [0 33JI0BOJIbHSE YMOBAM TOCIOAAPCHKOT islib-
HOCTI (piuHOi TOTpPeOHM B maauBi, 0OPOOIIOBAHOT
IUIOIIi, MOYKJIMBOCTI peaji3amii abo0 BUKOPHCTaHHS I0-
614HO01 mpoaykuii) [1,2].

3acrocyBaHHs (poprpec mepes mpecoM 0CHOBHOTO
1 0CTaTOYHOTO BI[DKUMY JI03BOJISIE MAKCUMaJIbHO BHUTSI-
I'TH MAcJIO 3 HACIHHS, ajle BUMarae J04aTKOBUX BUTPAT

eHeprii, mpuyoMy oTpuMaHHs ouii Oinbine 30% npus-
BOJAUTH JI0 TIOTIPLIEHHS BIACTUBOCTEH OCTaHHBOTO, IO
HEraTHBHO I03HAYAETHCSI Ha SIKOCTI OlomnanuBa. Bubip
OJTHOPa30BOTO BI/DKMMY 3 HACTYITHHM TapsYuM BiJICTO-
IOBaHHAM, (QUIbTpaLli€lo 1 HEHTpali3aLieo J03BOJIUTh
JOCATTH Oa)kaHWX BJIACTUBOCTEH OJEp)KYBaHOTO TMa-
JIBA.

KoedimieHT eHeprerndHoi eeKTUBHOCTI BUPOO-
HUITBa GlonmanuBa Ha ocHOBI PO, mpu meBHMX yMOBax,
MOJKHA HaOMM3uTH 10 mu3enbHoro nmamusa (AI1) - 3,5 1
OinpIme, SIKIIO BPaxOBYBaTH EHEPTOMPOTYyKTUBHICTH
MaKyXd y BUIJISI1 KOPMY JUISl TBApHH.

3aranbpHa BEJIMYMHA BUTPAT YCIX BUIIB €HEPrii Ha
BUpoOHHUNTBO | Kr Giomanusa 3 PO nmae ysBieHHS mpo
BUTpaTh eHeprii Ha oOpoOITOK, mpuOHupaHHs, 30epi-
TaHHSA, MATOTOBKY 1 MpeCcyBaHHS HACIHHS, a TAKOX MiJI-
TOTOBKY OJIii I oaIbIIoro 3minryBanHs 3 {11 [3].

EnepreTnyHi NOKa3HUKH BUPOOHUIITBA OionannBa
3 HaCIHHSA pillaKky HaBeIeHO B TaOmmi 1.

Tabmums — 1
EHeprernyni noka3HMKU BHPOOHUIITBA 0ionajuBa 3 HaCiHHA pinaky
. Eneprernunnii .. .
. EHepronpo yKTUBHICTB, . KoeoimieHT eHepreTHyHOT epeKTHB-
Ypoxaii- . moxin, 4 , .
. [EHeproeMHicTh, En, M]Tx/ra HOCTI [/ee

HICTb, MJx/kT
V,aia | B MIwAT PO+ PO +

’ PO PO +makyx | PO PO

MaKyx MaKyx

1000 42,1 12 000 34 400 -2,1 29,9 0,95 1,71

1500 29,8 18 000 51 600 10,2 42,2 1,34 2,41

2000 23,6 24 000 68 800 16,4 48,4 1,69 3,05

2500 19,9 30 000 86 000 20,1 52,1 2,01 3,61

CymapHuii Koe]illieHT eHePreTHYHOT epeKTUBHO-
cti PO i makyxu npu BpoxaifHoCTi 15 11/ra ckmaze 2,41,
10 TIPH ICHYFOUil TEXHOJIOTii BUpOOHHUIITBA OiomannBa
(cobiBapricTio He Oinblie 18,5 rpH/Kr), 103BOIISIE TOBO-
PHUTH TIPO €KOHOMIYHY JTOLUTBHICTH BHPOIYBAaHHS Ha-
CiHHSI pinaky st oTpuManHs Giomanusa [4,5].

BupoOHNITBO POCIMHHUX O HE3aIeXKHO Bij
croco0y NOYMHAETHCS 3 MIArOTOBYOTO €Taly. 3 OrJIsiay
Ha CTaHJAPTHI TEXHOJIOTIi 30epiraHHs i MiAroTOBKH Ha-
CIHHS /10 IepepoOKH, sIKi ICHYIOTh NMPAKTUYHO B KOXK-
HOMY CUIBCHKOTOCIIOIAPCHKOMY HIINPUEMCTBI, He
BKITFOYa€EMO BINIOBIMHI oreparii Ta yCTaTKyBaHHS B
MIPOEKTOBAaHY TEXHOJIOTTYHY JIHIIO.

Binem moctymamM i anpo6oBanuM B ymoBax AITK
€ TIPEcOoBUH crocid 100yBaHHs 0J1il 3 HACIHHS IIHEKO-
BUMH IIPECAMH.

Ockinbpky BHXiA npecoBoi odii 6inbme 30% mpus-
BeJie 10 3HIKEHHS HOTO SIKOCTI, B TEXHOJOTIUHIN JTiHii
BHPOOHHMIITBA Oi0OTIaIBa CIIiI BUKIIOYHATH TaKi omepa-
Iii SIK: JIYIIICHHS HACIHHSI, CeapyBaHHs 000JIOHKH, MO-
JpiOHEHHS A1pa, BOJIOTO-TEIUIOBY 00poOKy Ta (oprpe-
CyBaHHS Me3TH [5].

OOMEXYIOYHCHh OTHOPA30BUM BiDKUMaHHSM, TEX-
HOJIOTiSl OTPUMaHHS IPECOBOT OJIii U1 OCHOBH Oioma-
JIMBA JI03BOJIUTH 3HU3HUTH BapTICTh KOMIUIEKTY 001az-
HaHHS 1 CHEPTOBUTPATH MIPH BUPOOHHUIITBI.

Jis orpumanns 300-500 1/pik GionmamuBa Ha oc-
HOBI PO mpoAyKTHBHICTH JiHIi 1T0 HACIHHIO TTOBHHHA
cranosutH 200-250 kr/rox (npec ITI1I-200/250) [6].

TexHomori{f0 BUPOOHUIITBA TTAJIMBA 3 HACIHHS pi-
naxy (puc. 1) yMOBHO MO>KHa PO3AUIUTH Ha KUTbKa OC-

HOBHUX €TalliB: IPECYBaHHs HACIHHS; MTOTIEPEIHE BiJiC-
TOIOBAHHS OJii; (iIbTpalis; TykKHa HeUTpamizamis i
3MIIIyBaHHS OJIii 3

I

BimnoBigHO BUMOTaM, HaCiHHS pillaKy 3 3aCHITHOL
SIMU, TBUHTOBHM KOHBEEPOM IOJAETHCS JIO IITHEKOBOTO
mpecy. Makyxa MmepeMilaeTbCsi CTPIIKOBUM TPAHCIIO-
prepoMm B Oynkep. Odist 3 miJJIOHY Ipeca mepekady-
€TBCS BIIIEHTPOBHUM HACOCOM Y BUIBHHH BiACTIIHUK,
Jie TIPOBOJNTHCS Tapsiye BiICTOIOBAHHS IIPH TeMIlepa-
Typi 65-70 °C.

Ocap 31MBa€eThCs 3 JONOMOTOIO 3JIMBHOTO KpaHa
3HH3Y KOHYCHOTO JIHa BIJICTilHMKa. 37MB KOHTPOJIO-
€THCSI 32 JONIOMOT'OI0 OTJISIIOBOTO MaTrpyOKa, BCTAHOB-
JICHOTO TIepe]l 3JIMBHUM KpPaHOM (BiICIIIIKOBY€EThCS Bi-
3yanpHO). [1icns BiICTOIOBaHHS MAacio MEepeKadyeThCs
B pamumii pineTp. KoHcTpykis ¢ineTpa mepeabadae
HasIBHICTh Hacoca, TOHKICTh (ulbTparii cTaHOBUTH 4-5
MKM.

[Micast piapTparii Macio HEHTPOODKHUM HACOCOM
TepeKavyeThes B HeUTpai3aTop- 3MilryBad, e crova-
TKy noaaetsest 0,3% (Bin 3araibHOTO 00CATY 0J1ii) PO3-
gyl ayry KOH, motim depe3 7-10 XBHINH 32 TOTIOMO-
TOO 3JIMBHOTO KpaHa 3JIMBAEThCA B 5 mo 7% ocamy
(cosi BaKKHX KHCJIOT, BOJA, BaKKI KOMIIOHCHTIB), ITi-
¢l 9yoro goaaerbest 30% NU3eNsHOro IManBa.

Temneparypa ol mix yac peaxuii HeWTpaizamii
moBuHHA cTaHOBUTH 60-65 °C [7]. Jlymst mpruCKOpeHHS
peakiii B HeHTpanizaTopi-3MilryBadi HeoOXiHa Jiora-
TeBa Mimanka 6e3 meperopoaokK (Ciig YHUKHYTH HaIH-
TaHHs OMMIIeHHS ¢pakuii). [Ticias Bunaganus ocany,
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TIpY KOPJOHI oAy (a3, 0caj 3IMBaEThCA Yepe3 KpaH,
SIK 1 ITICJIS BIICTOFOBAHHSL.

Jlis Bu3HaueHHs 00'eMHOTO criBBinHOMEHHS PO
i 1T mpu 3MilryBaHHI B JaHiii TEXHOJIOTIUHIM Y1 BaHHI
IIPOTIOHYEThCS BUKOPUCTOBYBATH HOMOTIpaMMy (pHC.
2). 3a HOMOTpaMoI0 1 MIPHHKIB OIEpaToOp 3 TOYHICTIO

no 1 1 Bu3Havae noTpiOHy kinbkicts [I1, ske mona-
erbest B PO. OG'emue cniBBigaomenns JI1 i myry KOH
(B maHOMY BMITIa/IKy) BU3HAYAETHCS IEPETUHOM BEPTHU-
KaJbHUX 1 TOPHU30OHTAIBHUX JIHIH 1 3aJICKUTh BiI KiTb-
KOCTI piltakoBoi oJ1ii B HeHTpaizaTopi-3MinryBadi.

(Hﬂ{? ﬁUHH Hepn impancnapmeg) fpecyb e Tmparcropme,
foanene  maohrg 3 ckrady) -
O
@C @ﬂiﬂxg X HE AEpEGOOKY
Huzemroe

. _ . {omobe
L~ d
Bicmoebapns || Qinmpaya  veimponiai Sinammts
T T T 7% Fih
d I i 0% M
i ! !
| ¥ i
tbommm oo = Oraid  [-==== e I
LMGEH TOIAYEHAT
—~ [liiam HACEHT dabams  myey
—5 A om  m omenpofodl ———> [fodafows  GU3omeH020  nomibo

A oy

—> [fomofe fionambia

Puc. 1. Texnonoeiuna cxema supoonuymea cymiuie8020 naiuea Ha OCHOGI pinakogoi oii

OtpumMaHa cyminr (6ionanuBHi KOMIIO3ULii Ha Oc-
HOBI piTakoBoi 0J1ii) mepeKadyeThCsl B EMHICTD JUIS TO-
TOBOT ITPOAYKILi.

Jlnst BU3HAYEHHSI JIY’)KHOTO 1 KHCJIOTHOTO 4YHCIA
omi HeoOXimHa eKcrpec MiHi-maboparopis. Basarrs

F 3

po0 MPOBOAMTHCA JIO 1 MiCIIst HeWTpaizarii. 3a Kucio-
THUM 1 JTY)KHAM 9HCJIOM BH3HAUYAIOTh KUIBKICTH HEHUT-
panizaropa (B cCepeHBOMY 3a JAHOIO TEXHOJIOTIEI0
BOHA noBHMHHA cknanatu 10 0,3% Binx 3araabHOrO 00-
CATY CHPOI OJIi).

1.8 2.1

5

1.2

06'em KOH, n

O0'eM IU3ENBHOTO MaMBa, I
30 60 90 120 150 180 210

03 006 09

Y

100 200 300 400

500 600 700
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Puc. 2. Homoepama 075 6usnauens Ckiady cymiueso2o naiusa
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Tabmnuns - 2
OCHOBHi MOKa3HNUKH TeXHOJIOTiYHOI JiHil BUpooHunTBa 300-500 T/pik
OiomauBa Ha OCHOBI pimaKoBoOI 0JIii.
N . . 3HaueHHs
HaI/IMeHyBaHHH TOKa3HUKIB, OAUHUIIb BUMIPIOBAHHSA
IIOKa3HUKa

[IpoaykrusHicTs O6ionanusa (70% PO + 30% JIT)
npu BuXxoi odii 29% i kinbKkocTi ocany 10 9%, kr/roa Jo 87,2
Buxiz oii (0e3 HeWTpaizaliii i ¢pinpTparii), Kr/roq 72,5
Buxin Makyxy, Kr/To 1725
Burpara nyry (KOH%), kr/ron 0,19
BcraHoBIieHA OTYXKHICTh 0013 HaHHSI, KBT 30,5
KoHcTpyKkTHBHA Maca 00JaIHAHHS, KT 3740
["abapuTHI pO3MipH KOMIUIEKCY, M 5,2x3,5x3,6
O6CcIyroByIOUHii MepcoHal, 4oJ.
[IpH eKCIUTyaTarii 1
npu MonTaxi, TO i peMOHTY 3

[inBumnTH eHepreTHyHy e(eKTHBHICTb BHPOO-
Hunrea PO MokHa 32 paXyHOK 30UIbLICHHS BPOKaHHO-
cTi (3a HaciHHAM) Oinbmie 15 1y/ra, a TaKoX 3HMKEHHS
€HEProEMHOCTI TEXHOJIOTIYHUX MPOIECIB BUPOOHHMII-
TBa OiomaTMBa B LILUIOMY.
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Mustox Anuopiit Inniy
Binnuywekuii HayionaneHul acpapHuil yHigepcumem

MATEMATHUYHE MOJEJIOBAHHS ITPOLHECY CAJAIHHA KAPTOILII Y IOCKOHAJIEHOIO
KAPTOINUIECAIZKAJIKOIO

Mizyuk Andrey llyich
Vinnytsia National Agrarian University

MATHEMATICAL SIMULATION OF THE PROCESS OF PLANTING POTATOES WITH AN
ADVANCED POTATO PLANTER

Anomauyis.

Kapmonnsa - natigasicausiwa npooosonvua kyiemypa. Y oynvoax kapmonii mMicmumscsi 8 cepeoHbomy 6i0 14
00 22% kpoxmamo, 2-3% 6inka. Cnupm 3 KapmonJii 6UKOPUCMOBYEMbCS Y hapmayeemuynil, napQymeprii i 2o-
Dinuanit nPoMuUCcIo80Ccmi, KPOXMAb - 8 KOHOUMEPCbKOMY, MEeKCMUTbHOMY Md KO8OACHOMY 8upobHuymeax. Be-
JIUKe 3HAYEHHSI KAPMONIi SIK KOpM08020 pocaunu. B 1 ke xapmonni micmumoscs 0,3 xopm. 00. Ha xopm xy0obi
BUKOPUCTNOBYIOMD T 8I0X00U NPOMUCTOB020 BUPOOHUYMBA: Me32Yy (KPOXMAbHe 8UupoOHUYmaeo0) i bapdy (cnupmose
8UPOOHUYMEBO).

Abstract.

Potatoes are the most important food crop. Potato tubers contain an average of 14 to 22% starch, 2-3%
protein. Potato alcohol is used in the pharmaceutical, perfume and vodka industries, starch - in confectionery,
textile and sausage industries. Great importance of potatoes as a fodder plant. 1 kg of potatoes contains 0.3 feed.
from Waste of industrial production is also used for cattle feed: pulp (starch production) and bard (alcohol pro-
duction).

Kniouoei cnosa: o6ynvba, nocaoka, pyx, paook, 10dicedxa
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Ha cporonnimniii MomeHT Oubine 90% xaprormii
B HaIIliil KpaiHi BUPOOISETHCSA B IPIOHOTOBAPHUX (0CO-
OucTux i censtHCbKHX ((pepMepchKHX)) TOCIIoNapCTBaX
3 MocaJoyHUMHM Iuomamu MeHme 2 ra [1-3]. Ilpu
bOMY piBEeHb MeXaHi3aIlii poOiT B IIUX TOCIOIapCTBaX
HU3BKHUH, a BUTPATH Hpalli MpH NOcali KapToIuli BH-
coki [4]. ¥V 3aranpHOMY KOMITIEKC1 MexXaHi3allii pooit
10 BUPOIIYBaHHIO KapTOIUTi B 0COOMCTHX TOCIIONapCT-
BaxX MEXaHI3allis MOCAIKN Ma€ BAKIMBE 3HAYCHHSI, TaK

9/ 8~ 7

SIK BIJI ITi€T OTepanii 3aJIe)KUTh BECh KOMIUICKC HACTYII-
HHUX pOOIT. Y 3B'I3KYy 3 I[IM CTBOPEHHS MaJlorabapur-
HUX MalIWH JIs T0CAJAKN KapTOIUTi, 0 HPalooTh 3
JOTPUMAaHHSIM arpoTeXHIYHUX BHUMOT, € aKTyaJlbHUM
3aBIaHHAM. 3aCTOCYBaHHS 3aco0iB Malioi MexaHi3arlii
(MoTOOIOKIB 3 HAOOPOM 3HAPSIIIb) B OCOOUCTHUX ITi/ICO-
OHHX TOCIIOAAPCTBAaX OOYMOBIICHO iX HEBEIUKUMH PO-
3MipamMH i IpiOHOKOHTYPHUMH AUITHKaMH [5].

v

Puc. 1. Cxema manocabapumnoi xapmoniecaoicaixku:
1 - bynxep; 2 - nooceuxa; 3 - nanyroe; 4 - ckuOHU npucmpiil; 5 - koocyx; 6 - pama,
7 — onopno-npusione xkoneco, 8 - ouck; 9 - 8axcine nepexkiady 6 mpaHcnOpmHe NONOHCEHHS

[TponoHoBaHuU#t NPUCTPIi AJIsl TOCAAKK KapTOILI
IIpaIoe HacTYyTHUM YnuHOM. [Ipy nmepemimeHHi kapro-
IUIeca/LKaJIKU Yepe3 OIOPHO-IIPUBOIHI KoJeca 7 3a J0-
ITOMOTOI0 JIAHIIOTa 3 B PyX MPUBOJUTHCS BUCAKYIO-
YHU anapat 3 JIO)KeUKaMH 2, BUTOTOBJICHHMH 33 PO3Mi-
pamu i ¢opmoro HaciHHEeBOI Kaproruti [6]. byasou 3
OyHKepa | 3aXOILTIOIOTHCS JIOKEUKAMH 2 BUCAIKYIO-
4Oro amapary, 3akpiluieHuMu Ha JaHmiory 3. [Ipu mo-
JABIIOMY TIEPEMIMIeHHI OyahOM IOTPAIUIAIOTH IIif
BIUIMB CKHJJHOTO NPUCTPOT 4, SIKUiA CKUIIa€e «3aiiBi» Oy-
01 Ha3aa B OYHKeEp, 3aJIMIIA0YH 110 OTHOMY HAaCiHHI
B joxeuli. [TotiM Oyp0H MOTPaIuIAIOTh Mig KOXYX 5,
M SKAM BOHHU TEPEMIIIyIOTHCS A0 HOTO HIDKHBOTO
OTBOPY, PO3TALIOBYIOUUCH NPH IEOMY Ha 3BOPOTHOMY
00111 JIOKEUYOK 2, MMICIIS YOTo MajaTh B OOPO3HY, Mil-

TOTOBJICHY COITHMKOM. 3aKUJAHHS IPYHTOM MOCaJIKO-
BOr0 MaTepially IPOBOJUTHCS 32 JOIOMOIOIO CIielia-
JBHUX JMCKIB 8, SKi YTBOPIOIOTH MONEPEAHiil TpeOiHb.
[Ipu moBopoOTI i TpaHCIOPTYBaHHI Ha HEBEIHKI Bisc-
TaHi repeadayeHo TPAHCIIOPTHE MOJIOKEHHSI MaJlora-
0apUTHOI KapTOIUIECAIDKAIIKH, B SIKe BOHA IepeKiaa-
€TBCS 3a JloroMororo Bakenst 9. Hopmy mocaaku Mo-
’)KHa  3MIHIOBATH  TIEPECTAHOBKOIO  JIOKEYOK 2
BHCaDKYIOUOTO amapary. B Xomi ITochiKeHb BilTBO-
pIOBaBCSl TEXHOJIOTTYHHUII IMpOLIEC MOCAAKU KapTOILTi
MajorabapuTHOI KapTOIUIECAKANIKA, JJOCIHIIKYyBa-
JIMCSl 3aKOHOMIPHOCTI, YMOBH 1 pexuMH ii poboTu, pe-
3yAbTaTOM YOTO CTaJ0 BHU3HAYEHHS ONTUMAJIBHUX
KOHCTPYKTUBHHX 1 KIHEMaTHYHUX IapaMeTpiB JaHOTO
NPUCTPOI0. MeToMKa EeKCIIEPUMEHTAIBHUX JIOCIi-
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JDKeHb Oyiia po3po0JieHa Ha OCHOBI METOAMKH BHIIPO-
OyBanp MammH I nocaakd, HaBemeHoi B [OCT
28708-2013 [7]. Kpurepiem oninku poboTn Oyna pis-
HOMIPHICTh PO3NOALTY KapTOILIi B psiiKy. DyHKIIOHA-
JIbHI ITOKA3HUKH BHU3HAYAIW HA AUISHKAX, SIKi BiIIOBI-
JIal0Th BUMOTaM IHCTPYKIIT 3 eKCIuTyaralii B KOHKpeT-
HUX yMoBaX. [l (yHKIiOHATBFHOTO BUIPOOYBaHHS
BUAUISIIM Ha BUIPOOYBAJIBHUX MaiJaHYMKaX BUMIpIO-
BaJIbHI AUISHKN HoBXuHOMO 100 Bimctaneit mMix Oyib-
6amu B psiy. OOpoOKa OTpHUMaHMX PE3yIbTATIB IPO-
BOJIWJIACH 32 JOIIOMOTIOI0 KOMII'IOTEPHHX HpOrpam
Statistica 6.0 i Excel. MammuHa migxo/ia 10 BUMipro-
BaJILHOTO JUISHII Ha HOMIHAIBHOT po0OOYOl HMIBHUAKO-
CcTi, 3 OyHKepOM, HATOBHEHNM He MeHIe Hix Ha 0,5 00-
CATY MAaKCUMaJIbHOT MICTKOCTI. MasiorabapuTHa KapTo-
ieca/pKkanka Oyna BigperynpoBaHa Ha BiICTaHb
nocagky. Bignosinno minesHOCTI mocagku 50000 miT. +
10% Oynp0 Ha rekrap. Jlist KOKHOT IBHIKOCTI pOOHIH
OIWH TIpoXix (Ha piBHIN IimsAHIN) ab0 TBa MPOXOIH
(npsiMo 1 Ha3a/1 Ha AUISHI 31 cXuIoM). MicTKicTh OyH-
Kepa BU3HAYAIM LULIXOM Oe3M0CepeHbOr0 BUMIpHO-
BaHHs 00'eMy IocasouHOro Marepiany. HomiHambHy
po6ody MBHAKICTH BUMIpPIOBAIH TIicys cTabimizamii He-
obxigHoro pexumy. IIpu BHMIprOBaHHI He JOITyCKa-
IOTBCSI BTpaTa KepOBAHOCTI, MOPYIIECHHS TEXHOJOTid-
HOTO TIpoIIecy 1 yMOBH 0Oe3medHOi poOOTH 00CIyroBY-
I0YOT0 IEepCOHANy, TMOTIPIIEHHSI SKOCTI pPOOOTH.
MaxkcuManbpHa MBHIKICTE MalorabapuTHOI KapToIuie-
camxkainku 3rigao [OCT 28708-2013 [8] He nepeBuiIy-
Bana 4 xm/ron. IIIBuAKiCTs pyXy eneBaTopa BUCAIKY-
I0Y0TO0 arapary AOpiBHIOBajla IIBHJIKOCTI PyXy Mallo-
rabaputHoi kaprormiecamkaiku (A=1). @yHKLIOHATbHI
MTOKa3HUKW BH3HAYAIN 13 3aCTOCYBaHHSIM KajiOpoBa-
HOTO MMOCaIKOBOTO MaTepiany, o BiTHOCHUTHCS 10 OJ1-
Hi€el Tpymu 3a po3MipoM. Po3pizani Oyns0u HE 3aCTOCO-
ByBay 3rimao ['OCT 28708-2013 [8]. Hdus Bu3Ha-
YEeHHS TTOTIKOIKSHHS OymB0 MAaIInHOIO
BHKOPHCTOBYIOTh HEYIIKOJDKEHHH MOCaJAKOBUH MaTe-
piai. Bincrans Mk OynpOamu B psiy B MeTpax (caH-
THMETpaxX) BU3HAYAIM HA BHUMIPIOBATHHOMY BIIPI3KY
LJISIXOM BUMIPIOBAHHS BiICTaHEi MK EHTPaMH CyMi-
KHIX OyImp0 Ha MO3IOBXKHIHN oci piaxy (0opo3mo3akpu-
Bay He npairoe). Cepennst pakTHYHA BiCTaHb MK Oy-
m0aMU B pAAY B MeTpax (CaHTUMETPax) BU3HAYAIN 5K
cepenne apudmernane 100 BigcTanei Mix Oyinp0amMu B
psny. i1st KOXKHOTO po6OYOro pexxuMy BUMIPIOBAJIN HE
mentre 800 Bincranei Mk OynmbpOamu. J[iist BUpaxxeHHs
(bakTH4HOI BigcTaHi MK Oyap0aMu B SIKOCTI 10/1aTKO-
BOTO 3HAYEHHS BUKOPHUCTOBYBAJIH KOEQIIi€eHT Bapiallii.
[epen ypaxyBaHHSIM PO3NOLLY KapTOILI PSIKH pe-
TEIHHO OTJIAJANN: TMPUCHITaHI KapTOTUTHHA 00epeKHO
BIIKpHBAJIM, BUAAIAIN 3 OOPO3CHKH BEJIMKI T'PYIKH,

PO3pIBHIOBAIN MOBEPXHIO I'PYHTY B PSIKY VIS OTPH-
MaHHS OUTBII PIBHOMIPHOTO HATATY CTPIYKH PYJIETKH.
[ocnigoBHUM BifHIMAHHSM BCTaHOBIIIOBAJIM (DaKTH-
YHE BiZICTaHb MK Kaproruieto. KitacoBuii mpomikok 5
cum. [Ipu npomy migpaxoByBaii CEpeaHE BiICTaHb, ce-
PEeIHBOKBaAPATUUHE BiIXUIICHHS, KOe]IilieHT Bapiarlii,
KUTBKICTh BUIAAKIB 3 IeBHUM iHTepBamoMm (0...5, 5...10
CM) Yy BIICOTKaX Bijl 3arajJbHOI KUIBKOCTI BUMIPIOBAHb.
3a maHWMH KUTBKOCTI BHIAIKIB 3 MEBHUMH IHTEpBa-
JaMu OymyBany rpadik piBHOMIPHOCTI PO3KIIaIKH Kap-
TOTUIL B psAAKY. Pe3synpTati 006po0siimm MeToaMu Ma-
TEMaTHYHOI CTaTUCTUKU. BUMIpsiHI 3HaueHHS OKpYT-
I g0 uutoro  uymcna. Ilpy  oOpoOumi  gaHux
JOCTIHKEHB MiApaXx0BYBaIH KUIbKICTh OAWMHOYHHUX Ka-
PTOIUINH, IBIHUKIB 1 IPOIYCKIB Y BiICOTKax BiJ 3ara-
JBHOTO YHCIia BUMIpiB. 3a TaHNMHU (PaKTUIHOI BiCTaHi
MDK IIEHTpaMH KapTOILTi BU3HAYAJIN PIBHOMIPHICTB pO-
3KJIQJIKK KapToIul B psaky (cepenne + 0,2 Bin cepen-
HBOTO). PiBHOMIpHICTH po3noiny 0yne0 (R) y BimcoT-
KaxX BU3HAYaJIH 3a OPMYIIOI0:
R =100,
n

Iie t - 9IcIo0 BHCAKCHHUX Oynb0, pakTudHe Bimc-
TaHb MDK SIKMMH CTaHOBUTH Bix 0,8 1o 1,2 ycraHOBY]]
Bincrani Mbk Oyns0amu B psny (cepemne = 0,2 Bix ce-
PEIHBOTO); 1 - 3araJIbHE YUCIIO OYIIE0, BUCAKCHUX Ha
BUMIPIOBaJIbHIN MIJISHIT 3 BIICTAHHIO MK OyIn0amMu B
psany A. Hactky npomyckiB (M) B mpoueHTax BU3Ha-
yaJ 3a GOpPMYJIOr0:

M= i100, (1)

Iie j - aucio npomyckiB. Yactky asiuukiB (D) B

MIPOIICHTAX BU3HAYAIH 33 (OPMYIIOI0:
D = %100, )

ne k - uncno npifiHukiB. [Toxubka nocagku (K) y

BiICOTKaX BU3HAYAJNCH 32 (HOPMYIOIO:

K =2%100 ®)

n
[NomkomkenHs Oyb0 y BiICOTKaxX BU3HAYAIH HA

100 Oynb0, BUCa/UKEHNX B KOXKHOMY psiay. Bucamkeni
Oynp0n kmacudikyBany y Mipy MOIIKOKEHHS Ha Ha-
CTYIIHI TpYyIIH:

1) 6e3 MOIIKOHKEHB;

2) JerKe YIIKOKCHHS (TIMOMHA IOIIKOKCHHS
1o 1,7 Mm);

3) cepemHe NOUIKO/HKEHHS (TIHOMHA MOUIKO-
JokeHHs Bin 1,7 no 5 Mm);

4) cwibHE TIOMKO/HKEHHS (TTMOMHA TITOIIKO-
JOKCHHSI OUTbIIe 5 MM).

Pesynpratom € yactka Oynb0 3a OKpEeMHUMH Ipy-
TaM¥ BiJ] 3araJlbHOTO YHCJIa BUCADKCHUX OYIB0 B TIPO-
LIEHTaX.
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Puc. 2. Imosipuicni kpugi po3nodiny Kapmoni 8 psaoKy 3a1eliCHO 8i0 WEUOKOCMI PYXy Mal02adbapumuoi xapmon-
NecaHcanKu

Scatterplot (JTabop. ButpaTtun.sta 10v*16¢)
Y = 2+0,5*x+0,5*x"2
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Puc. 3. 3anexcnicmo noxubku nocaoxu 6i0 wmeuOKoCmi pyxy Maio2abapumHoi Kapmoniecaoicaiku

3a pe3ynpTaTaMu 0OPOOKH MOCTITHUX TaHUX I0-
OyzmoBaHi IMOBIPHICHI KpHBi PO3MOALTY KapTOIUT y3-
JIOBX PsZKa B 3aJIE)KHOCTI BiJl IIBUIKOCTI BUCAIKYIO-
4OT0 amapary eJIeBaToOpHOro THITy V (puc. 2), a TaKoX
BiZICTaHi, Ky HPOXOJMTH JIOXKEUKa IiJ] IIapoM KapTo-
i S (BenMuMHA 3ar0BHEHHS KamepH) (puc. 4). AHai-
3YIOYH KPHBI Ha PUC. 2, MOXKHA 3pOOHTH BHCHOBOK, 1110
B Jllania3oHi pyXy MajiorabapuTHOI KapTOIUIECaIKAIIKI
Bim 1 mo 4 xM/rox KUTBKICTh HOPMAaJbHUX IHTEpBAaJiB
(M £ 0,2 M) 3meHmyetses 3 87% o 74%. Ipu npomy

koedirieHT Bapianii v 3MiHIOeThC Bin 18,26 10
23,16%, cepenne 3HadeHHs 3poctae 3 23,95 mo 24,55
CM, CepelHhOKBAIPATUYHE BIIXWICHHS G - 3 4,37 10
5,69 cm. Yactka nBiHUKIB 3MeHITyeThest 3 2 10 0%,
KUIBbKicTh TporryckiB 3poctae 3 2 1o 12%. Kinbkicth
JICTKO MOIIKOKCHUX KAPTOIUIMH 3MIHIOETHCS B ME¥KaX
1,5...5,6%, cuipHI momrkoKeHHS BincyTHI. [loxnOka
nocanku K (puc. 3) 3pocrae 3 3 1o 12% B 3a1e:KHOCTI
Bill IIBUAKOCTI PyXy KapTOIUIECAKAIKH.
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Puc. 4. Inogipricni kpusi po3nooiny Kapmonii 8 pAoKy 3a1eHCHO 8i0 WIAXY NPOXIOHO20 UCAONHCYIOMb anapa-
MoM en1egamopHO20 Muny nio wapom Kkapmoni S (erununa Kamepu 3an06HeHH )

Scatterplot (Jlabop. BuTpaTu.sta 10v*16c)
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Puc. 5. 3anexcnicms noxubku nocaoku 8io 8iocmani, Ky npoXoOUMb J0ACEUKAMU BUCAOICYE anapamy nio wa-
pom kapmonai S (8eauduna 3anoeHenHs Kkamepi,)

3 puc. 2 1 3 TakOX BUIHO, 1[0 ONITUMAIHLHOO [ITBH-
IOKICTIO pyXy ManorabapuTHOI KapTOIUIeCaKaIKH
Oyne v =1 KkM/roJ, IpH SIKil KUTBKICTh HOPMaJIbHUX iH-
tepBaniB M + 0,2 M mopiBHioe 87%, npu npoMy 10
IIBUKOCTI 4 KM/TO/ MalllMHAa MPAIIOE 3 JOTPHMAHHAM
arpoTeXHIYHUX BUMOT MO TOYHOCTI PO3KIAJKH KapTo-
wi. 3 rpadikiB Ha puc. 4 BUIHO, IO BETMYNHA KaMepu
3alOBHEHHS ISl IOCAAKK KapTOIUI MOBUHHA OYTH Bif
150 mo 200 MM, mpu 3MEHIIEHHI KaMepH 3armOBHEHHS
HMOBIPHICTh TIOCAKHM KapTOILI B MOTPIOHMHA iHTEpBal
pi3ko maznae 3 74% 10 58%, a KiIbKICTh IPOITYCKIB 3pO-
crae 3 12 go 21%. lle noB's13aHo 3 TUM, IO 3MEHIIY-

€THCS KUIBKICTB 3ycTpiveii KapTori 3 oxkeukamu. Ko-
edimienT Bapiamii (V) 3MiHIOeTHCS Bin 23,24 o 24,63%
cepenHe 3HaUYeHHA 3pocTae 3 24,5 no 25,3 cm, cepen-
HbOKBaJ[paTU4YHE BiIXUIEHHS G - 3 5,7 10 6,2 cM. Kinb-
KICTB JIETKUX MOIIKO/KEHBb KapTOILTi 3MIHIOETHCS B Me-
*kax 3,4 ... 5,6%, CHIbHI MOIIKODKEHHS BincyTHI. TTo-
xubka mocanku K (puc. 5) 3poctae 3 12 no 21% B
3aJIeKHOCTI BiJl BIICTaHI, SIKYy HPOXOJHTH JIOXKEUKAMHU
BHCA/DKY€E amapary Mif MIapoM KapTorum S (BEeININHU
3aroBHEHHs KaMmepn). IIpoBeseHi JoCiKeHHs MMoKa-
3aJIM, 110 MajiorabapuTHa KapToIuiecaKalKka Mpaltoe
3 JOTPUMAHHIM arpoTEXHIYHMX BHMOT Ha IIBUIKOCTI
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10 4 km/roj. [IpoAyKTUBHICTH Mpaili Ipy MOCaIIi Kap-
toruti - 1o 0,15 ra/rox dmcrtoro gacy. 3acToCyBaHHA
MaJIoradapuTHOT KapTOILIECAKAJIKU B OCOOUCTHX T0-
CIIOIAPCTBAX MTO3BOJHUTH MiJBUIIUATH MPOIAYKTHBHICTH
mpani 1o 2,5 pas.
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CLINICAL EFFICACY OF MAXILLARY FRACTURES SURGICAL TREATMENT METHODS
WITH COMMINUTION OF VERTICAL BUTTRESSES

Anomauia.

Topywenns npuxycy y panHoomy abo nisHbOMy NiCASONEpayiinomy nepiooi € 0OHUM 3 NOKASHUKIE epeKmu-
8HOCMI XIPYP2IYHO20 NIKYB8AHHI Nepeiomie 6epXHvoi ujenenu. Pyiinyeanns eepmuxansHux Koumpgopcie yckiao-
HIOE npoyec peno3uyii ma Cmeoploe He3a008LIbHI yMo6u Ois Qikcayii yramkis. BiOHOGNeHHs 6epMUKATbHUX
KOHmMpGhopcia 8epXHbOi ujenenu 0036013€ CIMBOPUMU CRPUAIUGT YMOBU 8iIOHOBIEHHS MA (QYHKYIOHYBAHHSA NpU-
Kycy nayienmis.

Mema. Busuenns ghakmopis, o nog a3ami 3 NOpYUeHHAM NPUKYCY Ma pieeHb NiCAA0NepayiliHux YCKIaoHe b
XipypeiuH020 NIKY8AHHS NEPENOMI8 6EPXHbOI wjesient i3 UKOPUCIAHHAM KICIMKOGUX ayMOMPAHCHIAHMamie ma
MUMAHOBUX MIHINIACTUN O/ BIOHOGIEHHS 6EPMUKATLHUX KOHMPGDOPCIE 0OUYYsL.

Mamepianu i memoou. Busnaueni uacmoma nposagy ma axmopu, wjo nog s3aHi 3 NOPYUWEHHIM NPUKYCY Y
77 nayieumie y epynax 3 niniunumu neperomamu (N=32), 3 xicmrxosumu Oeghexmamu y OiNAHYL 6EPMUKATLHUX
xowmpgopcie (N=12) ma 3 sionosrenumu KoHmppopcamu 3a OONOMO20I0 KICMKOSUX AYMOMPAHCHLAHMAMIE
(n=33). Ilopiensni nokaznuku NicIsLIONEPAYIUHUX YCKIAOHEHb 8 3ALeHCHOCHI 8i0 3ACMOCOBAH020 CHOCODY NIKY-
BaHHSI.

Pesynemamau. 1. I'nitino-3ananvni npoyecu pozsunucsy 10,4 % 00cnioncy8anux X60pux, po3xo0dicenis Kpaie
panu ma excnosuyis niacmun 9 % ma 7,8 % 6i0nogioHo, MeXaHiuHa HeCNPOMOdICHICMb cucmem Qikcayii i nom-
peba 6 ix suoanenni — 15,6 %, nicraonepayitini decpopmayii ma nopywenns npuxycy — 11,7 %, nopywenns gymnx-
yiu V ma VII napu uepenno-mosxosux nepsie — 36,3 %. Cmamucmuuno 00cmogiprol pisHuyi 3a 00CHi0NCY8aHUMU
napamempamu y 2pynax nopieHsAHHs He GUAENEHO.

1. Ocnosnumu wunnuxamu, wo eniusanu na pusux RICALONEPAYILIHUX NOPYUIEHb NPUKYCY GYIU HEMOUHA
penosuyin (BLLI=53 (95 % JI 5,7-497)), naasuicmv neperomie Hudchvoi wenenu (BLI=3,51 (95 % A1 1,02—
12,1)), excnosuyis niacmun 6 nicisionepayiiunomy nepiodi ma ocobnusocmi anamomiynoi 6yoosu AUC=0,76
(95 % A1 0,56-0,91))., susnaueni 3a indexcom ix nueemamu3ayii.

Bucnogxu. 3acmocysanns niacmun 30L1bueHOI JCOPCMKOCMI A KICMKOGUX ayMOMPAHCHAAHMAMIE O
3amiwenHs oeghekmie He CYNPOBOONCYEMBCA BIPOLIOHUM 30LIbUIEHHAM DPUBUKY NICIAONEPAYIIHUX YCKIAOHEHD.
Biosnauena mendenyis 00 3meHuwen A Yacmomuy SHIUHO-3aNANbHUX NPOYECi8, eKCRO3UYil NAACMUH MAa 3ATUIKO-
BUX NOPYUIEHb NPUKYCY NPU 3AMIWEHHT 8KA3AHUX 0eheKmi6 KICMKOSUMU AYyMOMPAHCHAAHMAMAMU NOPIGHAHO i3
CAMOCMIUHUM 3ACMOCYBAHHAM NIACMUH, W0 00HAK 3d OAHOT KITbKOCMI CNOCMEPEICEHb BUABUNACH CIAMUCTIUYHO
HEOOCMOBIPHOIO.
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Abstract

Malocclusion is one of the indicators of the effectiveness of maxillary fractures surgical treatment methods
in the early or late postoperative period. Comminution of the vertical buttresses complicates the reposition process
and creates unsatisfactory conditions for fragments osteosynthesis. Restoration of the maxillary vertical buttresses
allows us to create favorable conditions for the restoration and functioning of the patient's bite.

Aim. To determine the factors associated with malocclusion and the level of postoperative complications of
maxillary fractures surgical treatment methods using bone autografts and titanium miniplates to restore vertical
buttresses of the face.

Materials and methods. Factors, associated with malocclusion and their frequency were determined in 77
patients in the groups with linear fractures (n=32), with bone defects in the area of vertical buttresses (n=12) and
with restored buttresses using bone autografts (n=33). Quantity of postoperative complications were compared
depending on the applied method of treatment.

Results. 1. The main factors influencing the risk of postoperative malocclusion were: inaccurate reduction
(OR=53 (95 % CI 5.7-497)), the presence of mandibular fractures (OR= 3.51 (95 % CI 1.02-12.1)), exposure of
the plates in the postoperative period, and characteristics of the anatomical structure AUC=0,76 (95 % CI 0,56—
0,91)), determined by their pneumatization index.

2. Purulent-inflammatory processes developed in 10.4 % of the studied patients, dehiscence of the wound
edges and plate exposure 9 % and 7.8 %, respectively, fixators failure and necessity of their removal — 15.6 %,
postoperative deformities and malocclusion — 11.7 %, dysfunction of the V and V11 pairs of cranial nerves - 36.3 %.
There was no statistically significant difference according to the studied parameters in the comparison groups.

Conclusions. The use of plates of increased rigidity and bone autografts to restore defects is not accompanied
by a likely increase in the risk of postoperative complications. There was a tendency to a decrease in the frequency
of purulent-inflammatory processes, plate exposure and residual malocclusion when replacing these defects with
bone autografts compared with the independent use of plates, however, with a given number of observations, the

difference was not statistically significant.

Kniouogi cnosa: nepenom epxnvoi wenenu, nicisonepayiinuii nepioo, npuxyc.
Key words:upper jaw fracture, postoperative period, bite.

3a JaHWMU PI3HUX aBTOPIB MEPEJIOMHU KiCTOK Ce-
penupoi 3ouu 06anyust (KC30), B Tomy umcni — nepe-
momu BepxHboi menenu ([I1BIL), 3ycTpidarorbes y 55-
70% TamieHTiB 3 TOETHAHOO KpaHio-(aIlialbHOO Tpa-
BMOIO 1 HaJIe)KaTh 10 HaHOUTBII CKITAHUX BHIIIB Iepe-
JIOMIB TIETCITHO-IHUIEBO1 AiTHKH OCTaHHIMH pOKaMH
Bi3HAYAETHCSA TEHJCHINA 1O 30UIBIICHHS YacTOTH
TPaBM IIEIETHO-TUIEBO] NUTIHKHA [23]. Ix BuHMKHEHHS
HEPIJIKO MOB’S3aHO 3 JIIEI0 BUCOKOCHEPTCTUYHUX TPaB-
MYBQJIbHHX YHHHHKIB MPU JOPOKHBO-TPAHCIOPTHHX
npurozax ([TII), TexHoreHHnX Karactpodax, Hemac-
HUX BUIAJKaX Ha BUPOOHHUIITBI, BOTHENAIBHUX IIOPa-
HEHHSX, TaJiHHI 31 3HAYHOI BUCOTH Ta KPUMIHAJBHIN
tpaBMi [7]. Ilpn usomy, 3a pmanumu Grayson
Roumeliotis Ta in., 2015, 36inbIIeHHS €HEpPTil TPaBMy-
BaJIbHOTO YMHHHKA HE JIMIIC NMPU3BOJUTH O OLTHIIOT
(parmMeHTarii KicTKu Ha IUIAHIT ypasKeHHsI, ane i sKi-
CHO 3MIHIOE TOTIOTpadifo MUTHHU IEPEIOMY, B 3B SI3KY
3 yuM kiaacuyHi tunu [IBII] 3a Le Fort maibke e 3y-
CTPIYarOThCs, a NepeBaKalOTh KOMOIHOBAHI YIIIKO-
JOKEHHSI, 110 MICTSTh O3HAKH Pi3HUX THIIIB TIEPEIOMY.
Oco6musictio [1BII] € 3HayHa iHAMBiAyaTbHA BapiaTh-
BHICTh XapaKkTepy MepenomMy, Horo TonorpadiuHux xa-
PaKTEepUCTHK 1 KIIHIYHUX MpOsiBiB. AHaToMmiuHa Oy-
noBa Ta apxirekroHika KC30 € mocuth CKIagHOIO,
KpiM TOTO BOHA CYTTEBO BIJPI3HSIETHCS Y PI3HUX Malli-
€HTIB Ta 3HAYHOIO MipOFO 3aJICKUTH BiJl CTYIICHS ITHEB-
MaTH3aIlii HABKOJIOHOCOBHUX IMa3yX, IO BIUIMBAE HA TO-
BIMHY Ta IIUTEHICTH KICTKOBHUX CTPYKTYp Ha Pi3HUX [li-
nsakax [8, 16]. Lli ocoOnMMBOCTI BU3HAYAIOTH, SIK
O6iomMexaHIKy TpaBMH, TaK 1 MOXIHBOCTI ii Xipyprid-
HOTO JIIKyBaHHS i3 BUKOPHCTAHHSIM BiIKPUTOI PEIIO3H-
11ii Ta OCTEOCHHTE3Y.

BimmoBigHO 10 ICHYIOYHX MPOTOKOJIB OCTECOCHH-
Te3 BEPXHBOI LIeJIeNH Nepetdavae BiJIHOBICHHS BEPTH-
KJIbHUX Ta TOPU3OHTAIBHUX KOHTP(HOPCIB 0OIMIUs,
10 3a0e3MeuyIoTh MIATPUMKY M SIKMX TKAaHWH, BU3HA-
YalOTh TIOJIOKEHHS aJbBEOJISIPHOTO BIIPOCTKY 1 BepX-
HBOT0 3yOHOTO PsIly B IPOCTOPI, @ TAKOXK CIIPHHMAIOTh
1 IIepepo3noUISIIOTh XKYBaIbHUI TUCK. OCHOBHE 3Ha-
YEeHHs! TIPH [bOMY HaJaroTh BIAHOBICHHIO BIJIMIIEBO-
JILBEOJISIPHOTO TPEOEHSI, 110 3a3Ha€ HalOLbIIOoro (T1e-
PCBaXHO CTHCKAOUYOro) (hyHKI[IOHATHHOTO HaBaHTa-
KeHHs. B okpeMux po0oTax HaBiTh BUCIOBJIIOBAIACH
JyMKa [po HPUHIUIIOBY MOMUIMBICTh cTa0LIi3auii ne-
penomie o tumy LeFort I 3a nomomororo 2 rmiacTus,
BCTaHOBJICHUX Ha JAUISHII BHJIMLEBO-aJIbBEOJISIPHIX
rpeOeHiB, ane OUIBIIICTh aBTOPIB, HA OCHOBI OCTaHHIX
JOCIIIJDKEHb HAIoJISITaloTh Ha HEOOXiTHOCTI BCTaHOB-
JIIOBATH III¢ 2 JOJATKOBI IUIACTHHH 1O 30BHIITHBOMY
Kparo TPYIIOBHIHOTO OTBOPY, Ha IUIAHIII HOCO-JO0-
Horo koHTpdopcy. s ainsHka 3 0l0MEeXaHIYHOT TOUKH
30y XapaKTEePHU3Y€EThCS CKIIaJHUM HalpyKeHO-aehop-
MOBaHHM CTaHOM i3 IepeBaKaHHsM Jedopmalliii cTu-
CKy 13THHY, a ii cTablri3amis € BaKINBOIO CKIaJOBOIO
IHTErpajbHOro yCIixXy Xipypriunoro Brpy4anHs [10].
30Ha KpWJIO-TiIHEOIHHOTO KOHTPOPCY, 0 HE MOXKE
Oyru 3adikcoBaHa IUIACTHHAMH 3 TEXHIYHHUX MIpKY-
BaHb, NIPH ILOMY 3aJIMIIAETHCS HAIMEHII CTaOLIBbHOIO
IITHKOIO. BTiM excmepuMeHTanbHI 1 KIIHIYHI JaHi
BKa3ylOTh Ha Te, 110 3a HAsABHOCTI NMPOCTUX JIHIHUX
TepesioMiB, CITIBCTaBICHHX B aHATOMIYHO-IIPABHIIb-
HOMY IIOJIOXKCHHI, TOCATHEHHS HEOOXiTHOT CTaOLIBHOT
TIPH 3aCTOCYBaHHI 4 TUTACTHH BCTAHOBIJICHHUX Y BUII[CHA-
BEJICHHH CIIOCI0 HE CTAaHOBUTH 3HAYHUX CKJITHOCTEH.

HaToMicTb, aBTOpH 3a3HAYAIOTH, 110 APIOHOYIAM-
KOBa (pparMeHTalisi BEpXHBOI IIEJEIH, sIKa JacTime
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BUHMKAE Y MAII€HTIB i3 MHEBMATUYHUM THUIIOM OyI0BU
cepeHbOi 30HU OOIMYUS CYTTEBO YCKIIAJHIOE IPOBE-
JICHHSI XIpypridYHOTO BTpYy4aHHs, uepe3 (opMyBaHHS
nedeKTiB KicTKOBOT TKAHWHH, HEMOXIIUBICTh BCTAHOB-
JICHHS LIypYHiB Ta iX HaAIHOTO 3aKpiIIEHHs Y CTOH-
IIeHil KICTIi, pU3UK Aedopmarii MIacTHH 1 BTOPHH-
HOTO 3MIIIEHHS yJIaMKIB i JI€I0 CUIN THKIHHS, KY-
BAIbHOTO HABaHT&KEHHS, TSI OIKyBaJIbHUX Ta,
MEHIIIOI0 MipOt0, MIMIYHHUX M’531B. BHACTIMOK bOTO
MOXYTb BUHMKATH BTOPUHHI JeopMaliii menent, mno-
PYIICHHS IPUKYCY, SKCIIO3HIIIS YIaMKiB Ta (hikcaTopiB
TOLIO, a JIOCATHYTI €CTEeTHYHI Ta (YHKLIOHAIBHI pe-
3yJIbTaTH YacTO € He3aJOBUIBHUMU [9].

Jis BupimeHHS 1iel mpo0ieMu O0yIIo 3ampoIoHO-
BaHO HU3KY pillleHb, TAKUX 5K 1) BiIHOBJIECHHS JIedek-
TiB KOHTPPOPCIB KiCTKOBUMH ayTOTPAHCIUIAHTATAMH,
2) 301IBLICHHS JKOPCTKOCTI cUcTeMH (iKcallii 3a paxy-
HOK 30UIBIIEHHS TOBIIMHM IUIACTHH, 1X KIIBKOCTI Ta
ymockoHaneHHs Gopmu. OmHaK, HaqMipHE 30UThIIICHHS
XKOpCTKOCTi cucteM (ikcanii nmpu mepenomax KC30
0e3 ypaxyBaHHs OIOJOTIYHMX YMHHUKIB, IO BIUIMBA-
IOTh Ha Tepelir micIsonepamiiHoTo nepiony y mamieH-
TiB TIPU3BOAMIIO 10 30UTBIIEHOT TOTPEON Yy BUAAICHHI
¢ikcaropiB (3a manumu Jireparypu Bim 30 mo 80%),
TaK caMo, K i 0 POCTY YaCTOTH YCKIIaJHEHb, OB’ s[3a-
HUX 13 €KCIIO3HUIIIEI0 TUTACTHH B TIOPOKHUHY POTa, ede-
KTOM €KpaHYBaHHS HalPy)X€Hb, MOTIPIICHHSIM BacKy-
JsipU3alii Ta yoBUIbHEHHSIM periapaTHBHOI pereHepa-
uii [1, 6, 10].

3acTocyBaHHS KICTKOBUX TPAHCIIJIAHTATIB B KOM-
IUIEKCI 3aCTOCOBAHUX XIPYPriYHUX NPHAOMIB MpPHU
ObOMY BHUSBHIJIOCH OUTBII TIEPCIIEKTUBHUM 1 0i0II0Ti-
YHO-0OrpPYHTOBaHUM HanpsiMKoM. OCHOBHUMH BUJIAMHU
KiCTKOBUX TPaHCIUIAHTATIB, [0 MOKYTh OYTH BHKOPH-
CTaHi a8 BiTHOBJCHHS MLUTICHOCTI BEPTHKAIBHIX
KOHTpdOPCIB 00N € PO3IIEIICHI TPAHCIIAHTATH 3
pebpa, cxieniHHg deperna, rpedeHst KIryOoBOi KiCTKH,
TUTKA HIDKHBOT IIEJICU Ta Mig00PIiIisi, a TAKOXK 3 Tie-
penHBOI CTIHKM BEpXHBOILIENENHOr0 cHHyca. TpaHc-
IUTAaHTATH MaloTh OyTH BCTaHOBJICHI Ha NULIHLI nede-
KTy B IITBHOMY KOHTAaKTi i3 30epeeHNMHU (parMeH-
TaMHM KICTKH, CTaOuTbHO 3adikcoBaHi I'BHHTAMH YU
HAKICHUMH IUIACTHHAMHM 1 TIEPEKPUTI J00OpEe BaCKyIIs-
PH30BaHMMH M SIKUMH TKaHUHAMH IIOHAHMEHIIE 3 O11-
HOro OOKy. Ycmix KiCTKOBOT TpaHCIUIaHTAawil 1 JIKy-
BaHHS B LUIOMY 3QJIC)KHUTH BiJl €PEKTHBHOCTI M’SIKO-
TKaHMHHOTO TEPEKPUTTS, i30JIs1ii KICTKOBOTO TpaHC-
IUTAaHTaTy Bif 1H(IKOBaHMX MOPOKHUH Ta HASBHOCTI
XOPOILMX JKEepell pernapaTuBHOI pereHepanii KiCTKH B
peuunnieHTHIA 30HI. ['apHe KpoBOTMOCTa4aHHS cepe-
HBOT 30HU 00IMYYs 30UTBITY€E IMOBIPHICTH €PEKTHBHOT
nepeOya0BY 1 IPHKUBIICHHS TpaHcIuiantary. OnHak,
P PEKOHCTPYKIIii KOHTPGOPCIB BEPXHBOI IMIETIETIN aB-
TOPH BKa3ylOTh Ha HassBHICTh PU3UKY €KCIO3MLIT TpaH-
CIUIAHTaTy B MOPOXXHUHY BEPXHBOILEJIEITHOTO CHHYCA
Ta JI0JIaTKOBOTO iH(IKYBaHHS OCTAaHHBOTO, 1110 HEPIAKO
CIpUYUHSIE BIATOPrHEHHS TpaHcIuiantary. Kpim Toro
JUIS BUTBHHAX KICTKOBHX TPAaHCIUIAHTATIB B TpoOIleci ix

nepe0ynoBY MpUTaMaHHAa BTpaTa 00’ eMy, Ika MOXKe CsI-
ratu 65 % 1 OinbIre. 3araaoM MUTAaHHS MOMKJIMBOCTI 1
JIOLITLHOCTI 3aCTOCYBaHHS KICTKOBOI TpaHCILUIaHTAIil
y TalieHTIB Ii€i KaTeropii 3aJuImaeTbes 10 KIiHIA HE
BU3HAuUeHUM. B joctynHil Ham JitepaTypi KIIiHIYHI
IOCHIIKEHHS TaHOI METOINKH € HE YNCEIbHUMH 1 Xa-
PaKTepU3yIOThCSI HU3bKUM pIBHEM JJOKA30BOCTI Ta He-
OJIHO3HAYHICTIO OTPUMAHHX PE3YJIbTaTIB.

MeToro AOCHiIKEHHS OYyII0 BHBUCHHS KIIHIYHOL
e(eKTUBHOCTI XIpYypri4HOrO JIIKyBaHHS II€PEIOMIB
BEPXHBOI MIETIEH 13 BUKOPUCTAHHSIM KICTKOBHX ayTO
TPAHCIUIAHTATIB T4 THTAHOBUX MIHITUIACTUH IS BIITHO-
BJICHHS BEPTHKAIFHIX KOHTPGHOPCIB 00IHYYs 3a71€)KHO
BiJl XapaKTEpUCTUK TEPEIOMY Ta OCOOIMBOCTEH apxi-
TEKTOHIKM KiCTKU Ha IUISHIN Ypa)kKeHHS.

Martepianu Ta MmeToan. MaTepiaioMm TaHOTO J0-
CJIKeHHSI OyJiM MAllieHTH 3 TepelioMaMu BEPXHBOT
IIeNIeNH Ta KICTOK CepeAHbO1 30HU OOIHYYs, IO IPO-
XOAWIIN JIKYBaHHS y BULAUICHHI HEWpOXipyprii Ta mo-
nirpaBmMu KuiBCbKO1 MiChKOT KITiHIYHOT JIiKapHi ITBUA-
KOT MeuHOi JoroMoru Ta y LleHTpi menenHo-iune-
Boi Xipyprii Ta cromatosorii KuiBchkoi o6macHOi
kiiHiyHO1 sikapHi (KuiB, Ykpaina) 3a nepiox 3 auimHs
2016 mo ciunst 2021 p.

Kpwurepii BKIIO9eHHS B TOCIIKCHHS OyIH HacTy-
MTHI — MAI[IEHTU SKAM MPOBOIMIH BIIKPUTY PEMO3UIII0
ta ocreocunre3 KC30 3 npusoy IIBIII, mo cymposo-
JOKYBAITUCS PYHHYBaHHSM  BIUTUIICBO-AIbBEOJIPHUX
rpedeHiB Ta HOCO-JIOOOBUX KOHTPQOPCIB; MHCHMOBA
3roJia Ha Y9acTh B AOCHIDKCHHI, BUYEPITHE KITIHIYHE Ta
ToMorpagiuyHe TOKYMEHTYBaHHS BUIIAJIKy B Iepel- Ta
MCITOTIepaIlifHOMY TIepiofi, BiIaNeHiI TEPMIHH CITO-
CTEpPEIKEHHS HE MCHIIE 6 MICAILIB.

Kpurepissmu BukiIroueHHsT Oynn — BiK MAIi€HTIB
70 18 poKiB, HAsIBHICTB CYITyTHHOI COMaTHYHOI IATOJIO-
rii B cTaHi JEeKOMIICHCAIlll, NICHXIYHI 3aXBOPIOBAHHS,
AIKOTOJI3M, HApKOTUYHA 3aJIC)KHICTh, JABHICTh Tpa-
BMHU Ounblie 14 1i0 Ha MOMEHT onepallii, HU3bKa SKICTh
koM roreproi ToMorpadii (KT), mamientu, mo mome-
P B MEPiOJ CIIOCTEPEKEHHS BHACIIIOK CYIMYTHHOTO
ypakeHHSI oprafiB i cucrteM abo Oyin HEKOHTaKTHI
BHACTINOK BaXKuX ypaxkeHb ITHC, He noTpuMaHHs JIi-
KapChbKUX PEKOMEH AL Ta BiICYTHICTH B3a€MO/III 3 Ji-
KapeM B IICISAO0TNepalifHOMy TIepioli, BiMMOBa Mairie-
HTa BiJl y4acTi B JIOCII/DKEHHI.

Cepen BCiX XBOpPHUX 3 IepeOMaMH BEPXHBOI IIe-
JIeTI Ta KICTOK CepeiHbOi 30HM OOJIMYYsl HaBEICHUM
KpUTEPIAM BiAmoBinamu 77 maiieHTiB — 68 4OJOBIKiB
(88,3 %) ta 9 xinok (11,7 %), Bikom Bix 19 1o 61 poky
(cepenniit Bik 38+11,8 pokiB). OCHOBHUMH NPHUYU-
Hamu TpaBMu Oyim mobutts (40,3 %), maginHs 3 BH-
cor# (19,5 %), nopoxHbO-TpaHcnopTHi nmpuroau (14,3
%), Ta TpaBMHU 3 BUPOOHHYMX, CHOPTUBHHX a00 HEBi-
JOMUX NpHYHH (25,9 %). 3anexxHo Big Xapakrepy Tpa-
BMH 1 Crloco0y MPOBEACHHS OCTEOCHHTE3Y BEPXHBOI
LIeJIeNy BCIX MarieHTiB Oyso po3aiieHo Ha 3 rpymu

(puc. 1).
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Puc. 1. 3-D pexoucmpykyis nuyegozo uepeny ma inmpaonepayitini pomoepaii nayienmie epyn 00CuioxicenHs 8
3A1eACHOCMI 810 3ACMOCOBAHO20 CNOCOOY JIIKYS8AHHSL.

¥ nepwiii rpymi (Grl, n=32) Bci ynamMku Ha AiIs-
HIII BEPTUKATBPHUX KOHTPGOPCIB (HOCOT0O00BMIA Ta BH-
JUICBO-AlIEBEOJISIPHUI) CIIBCTABIISIA B KOHTAKTI 1 ¢i-
KCyBaJId TATAHOBUMHU MiHirutacTuHamu cucremu 1,6 (I-
plant, Yxpaina) a6o cucremu ALFA (Titamed, Benb-
rist) BinnosizHo no pexomenpauin AO CMF [17]. [o
apyroi rpynu (Gr2, n=12) Oynu BiZHECeHI MallieHTH Y
SIKMX BHACJIIZIOK BUAAICHHS HEXUTTE3JIATHUX KICTKO-
BuX (hparmMeHTIB hopMmyBanacs neeKTH BEPTUKAILHIX
KOHTP(HOPCIB BEepXHBOI MIETCH MPOTHKHICTIO Bix 1,5
10 3,5 cm. Dikcalliro yjaaMKiB B I[bOMY BHIMAJIKY MPO-
BOJWMIIM HAKICHUMH THTAHOBHMH IUTACTHHAMH 3017Tb-
neHoi sxoperkocti cucremu 1,6 (1-plant, Ykpaina) abo
cucremu BETA (Titamed, Benbris), po3ramoBannmu
Oesnocepennbo Han nedexkrom. Jlo Tperboi rpynu
(Gr3, n=33) Oynu BimHeceHi MAIiEHTH, Y SIKUX ePEeKTH
IO YTBOPIOBAIWCH Ha NUISHII BEPTUKAJIBHUX KOHTp-
¢dopciB 3amilyBagd KiCTKOBHMH ayTO TpPaHCILIAHTa-
TaM¥ 13 IepeHBO1 CTIHKH BEPXHBOIIEIICITHOTO CHHYCA,
migbopians abo CKICMiHHS Yeperna, siki GikcyBaiud 10
30epeXeHNX TUISHOK KICTKH TPaaWIIfHUMH THTaHO-
BUMH MiHi rutactiuHaMu cuctemi 1,6 (I-plant, Ykpaina)
a6o cucrem ALFA, BETA (Titamed, Benpris). ITpose-
JICHHIO OCTEOCHHTE3Y IepelyBaa KIiHIYHa, IHCTpyMe-
HTaJbHA Ta JlabopaTopHa JIarHOCTHKA Ta IMiATOTOBKa
XBOPOTO JI0 OTepariii. Y cixX MmarieHTiB B rpymnax crocTe-
peXeHHs OyJI0 00CTEKEHO 3TiTHO CTaHIAPTHOT CXEMH,
10 BKJIFOYana 30ip aHaMHE3y, OLIHKY 3arajbHOTO Ta
MICIIEBOTO CTaTYCy i3 OOUYHMCIEHHSIM IHJIEKCY BaXKKOCT1
nunesoi tpasmu Facial Injury Severity Scale (FISS),
TSDKKOCTI  YepermHo-Mo3KoBoi TpaBMHu 32 Glasgow
Coma Scale (GCS), Tskkocti momitpaBMu 3a New
Injury Severity Score (NISS) [13, 18]. diarao3 BcTaHO-
BIIOBAIM Ha IIJICTABI CKApr XBOPOro, aHAMHE3y 3
000B’SI3KOBUM 3’SICYBaHHSIM OOCTaBHH TPaBMH, Xapak-
TepHOI KITIHIYHOT CUMIITOMATHKHU Ta JAHUX KOMII F0Te-
pHOT ToMorpadii, IKy NPOBOAMIN BCIM MAaI[iEHTaM, BH-
KOPHCTOBYIOUHM KOMIT'toTepHui Tomorpad Ha Philips

Ingenuity CT 128 3 ToBmmHOM0O 3pizy 0,67 Mm. 3a na-
Humu KT BH3HAYamM 30HM MOPYIICHHS HLTICHOCTI Kic-
TKOBOI1 TKaHWUHH, (QOPMY, PO3MIp yIaMKiB, HAIPsIM X
3MIIllEHHS, CIIOJIy4eHHs 3 MOpPOXHUHAaMU. J[Jst BU3Ha-
YeHHS CTYICHS ITHEBMAaTH3AaIlil Ta THITY OyJJOBH KiCTOK
cepeHbOT 30HM 00JIMYYsl y MAIIEHTIB y rpymnax JA0cCii-
JUKCHHS BH3Hauanw iHmekc mHeBMatusamii (II1), sk
CIIIBBIZHOIIEHHS MDK 00’€MOM KICTKOBOI TKAaHMHHU Ta
00’€MOM MOBITPOHOCHUX MOPOXHUH CEPeHbOT 30HU
oOmyuust. [8, 16]. Tunm nepenomiB BepXHBOI IIEIETTH
BU3HAYaJM 3TigHO Kiacudikaiii Rene Le Fort B Mmonu-
¢ikarii Marciani R., 1993 [14,15]. Knacudikaris 3a-
MIPOTNIOHOBaHa JIsi OUIBII JETANbHOTO ONHUCY AUISTHOK
riepesoMiB. 3rinHo i€l kmacudikamii OCHOBHI THIIH TIe-
peIIOMIB MOAUISIOTBECS HA JEKUTbKA MIATHITIB, SKi Bif-
MTOBIIAIOTH CTIPAaBXKHIN KapTHHI MOIIKOKEHHS Ta JI0-
3BOJISIE XipypraM BHOpaTH ONTHMANBHI OCTYIH JUIS
npoBe/eHHs JikyBaHHs. [lepenom 3a Le Fort | nozine-
HUH Ha 2 TATH: | — IpOCTHiA TOPU30HTATBHAN TTEPETIOM
000X BepxHix wmiener; la — mepenom 3a TOpPU30HTAIb-
HUM THIIOM 3 0aratoyiaMKOBOIO (hparMeHTaIli€ro mie-
nemn. [Tepenom 3a Le Fort Il moxinenuti va 2 tumu: [la —
nipaMigajabHUN TepesoM HOETHAHUN 3 IepeIOMOM Ki-
cTok Hoca; 11b — mipaminanbHUi IepesioM NoeIHaHu 3
MepesioMOM Ha30-eTMOiAaIbHOTO KomIuiekcy. Ilepe-
nom 3a Le Fort Il noxinennit va 2 Tummu: 111a yepemnno-
JMLEBEe PO3’€AHAHHS IIOE€JHAHO 3 IEPEIOMOM KiCTOK
Hoca; [1Tb — yepenHo-nTHIIEBE PO3’€IHAHHS TIOEHAHO 3
MIEpeJIOMOM Ha30-e€TMOianbHOr0 KoMIuiekey. Ilepe-
som 3a Le Fort 1V xapakrepu3yeTbcst HasBHICTIO OY/b-
sikoro nepenomy 3a tunowm 1, Il 3 moennanHsaM nepe-
JIOMIB OCHOBH Yeperna Ta nojauieHuit Ha 3 tunu: 1Va —
mepesiom 3a Le Fort I1, 11l Ta meperom Bepxab0-0p6iTa-
abpHOTO Kpato; 1Vb — nepernom 3a Le Fort IT, 11, mepen-
HBO1 YEeperHoi IMKH Ta BEPXHBO-0POITaIHHOTO Kpalo;
IVc - nepenom 3a Le Fort I, 11, mepennpoi gepennoi
SIMKH Ta CTIHOK 0opOir (puc. 2).
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Le Fort I

Le Fort 1A

Le Fort 1 A

s

Le Fort

IvC

Puc. 2 Pisni nepenomie 6epxuvoi wenenu 3a kiacugirayieto Rene Le Fort 3 nonpaexoro Marciani R. 306pa-
arcennst 3ano3uyero 3 opucinanwroi cmammi - Marciani R D. Management of midface fractures: fifty years later.
J Oral Maxillofac Surg. 1993 Sep;51(9):960-8.

JliarHo3 Ta OanbHa OI[IHKA BaYKKOCTI JIUICBOI Tpa-
BMH BH3HA4ald 32 HAHBHIINM THUIIOM IEpPEIOMY, Bpa-
XOBYIOYH MO>KJIUBICTh TOEAHAHHS JEKUIBKOX THUIIIB IIe-
peroMiB y xBopuX. J{Isi KOMIUIEKCHOT OLIHKH 3arajib-
HOTO CTaHy XBOPHUX 3aJlydaJId CyMDKHHUX CIICIIiaicTiB
HEHpOXIpypriyHoro, 0(hTaabMOJIOTIYHOT0, OTOPHHOJIA-
PHHTOJIOTIYHOTO, CTOMATOJIOTIYHOT0, 3arajIbHOTO Xipy-
Pri4HOTO, IOJIITPABMATOJIOTIYHOTO, TEpParleBTHYHOTO,
AHECTE310JIOTIIHOTO MPOGUTIB Ta 32CTOCOBYBAIH J10/1a-
TKOBi METOJTM AOCIIKEHHS (0(PTaTbMOCKOITIS, EHIOC-
KOITist HOCOBHX X0xiB, Y3/I, pentrenorpadis B Tpaau-
niftanx yxiaangkax, KT, MPT, tomo).

[TokasaHHsSMH O MPOBEACHHS XIPypPriyHOrO
BTPYYaHHS BBa)KaJIH HAsIBHICTH MMOPYIICHHS IUTICHOCTI
KICTKOBOT TKAaHWHHU BEPXHBOI IIesienu (KICTOK cepell-
HBO1 30HU 00My4si) Ha piBHAX [-1V 3a knacudikaiiero
Rene Le Fort 3 mompaskoto Marciani R., 1993 3i 3mi-
mieHHsM [3, 14, 15], mo cynpoBoIKyBaIUCh TOPYIICH-
HSM TPUKYCY, HASBHICTIO MATOJOTIYHOI PYXJIHBOCTI
yJIaMKiB, PO3BUTKOM €CTETHYHHX YH (PyHKI[IOHATbHUX
po3namis

BigkpuTy perosuiiito Ta 0CTEOCHHTE3 Y BCIX XBO-
PUX BUKOHYBAJH IIiJ 3araIbHUM 3HEOOJIEHHSM, 3aCTO-
COBYIOUH €HJIOTpaxeaJIbHUI HApKO3 3 IHTYyOali€I0 Tpa-
xei yepes Hic a00 13 popMyBaHHSIM OPOCTOMH Y M-
OopimHiit mingHmi. IlpW BHKOHAHHI XipYPTiYHHX
BTpYy4YaHb 3aCTOCOBYBAIM TPaJHIIiHHI JOCTYIH: Ha Mi-
JISTHITI 30BHIIIHBOTO Kparo opOiTH, B3IOBX OpOBH, BEp-
XHBO-JIaTePAILHOTO KyTa MOBIKH, B3JIOBX BEPXHBOTO
Kpalo HIKHBOT MNOBIKM (BIMKOBUI mJocTym), uepes
KOH IOHKTHBY OKa (TPaHCKOHIOHKTHUBAJILHUN JOCTYII),
y IUTAHIl neperices ta/ado Glabella, BiHmeBwmii (kopo-
HapHUH) Ta HAIIBBIHIEBUH, BHYTPIIIHBO POTOBHH J10-

CTYII Ta JIOCTYIIH 4epe3 iCHyroui panu oOnuyuyst. Buko-
PHUCTOBYIOUH JaHi XipypridHi JOCTYIH B XOIi BTPY-
YaHHS PO3KPHUBAIIM 1 Bi3yalli3yBasu TUISTHKH JIOOHO-BU-
JIMLIEBOTO 3’€IHAHHS, HIPKHBOTO KPato OpOITH, CIMHKU
HOCa, MepeIHbOT CTIHKH JIOOHOTO CHHYCA, BHJIMIIEBHX
JyT', BUWINIIEBO-BEPXHBOLIEIIEITHOTO Ta HOCO-JI0OOBOTO
koHTpopciB. Ilicns goro mpoBOAMIH iX PEMO3HUIIII0
ITi/1 TPSIMUM Bi3yaJIbHUM KOHTpPOJIEM Ta BHYTpPILIHIO (i-
Kcarifo. Y micisonepaniiHOMy Iepiofi BCIM TaIli€eH-
TaM MpU3HaYaIl IPOTH3aNalbHy Ta aHTHOIOTHKOTEpa-
0, a TaKoXX 3aCTOCOBYBAJIM PaHHE (QYHKI[IOHATHbHE
HaBaHTa)KeHH: 3 BiqHOoBiIeHHsM pyxiB HILI. 3a HasBHO-
CTi MEpeIOMIB HUXKHBOT IIENIEIH, 1O CYITPOBOIKYBa-
JIOCh BimImIapyBaHHSAM a00 IepecideHHsIM JKyBaIbHOTO
M’s13y, IPOBEJCHHSIM KOPOHAIBHOTO JIOCTYILY, 13 mepe-
CIUEHHSM 1 BIAIApYBAaHHSAM CKPOHEBOTO M’ 513y BHKO-
PHUCTOBYBAIM HAIPABIISOYi €IACTUYHI TSTH, 1110 I03BO-
JISUTH CIIIBCTABUTH 3YOHI PS/IN Y CTaHI MHOYKHHHOTO KO-
HTaKTy Ta  BH3HAYQIM  NpPaBWIbHE  B3aEMHE
CITIBBIIHOILICHHS ILIEJIETl B PaHHBOMY ITiCIIsIOTIepaltiii-
HOMy mepiomi. IlpoTsrom 6 THXHIB Ticns omeparii
XBOP1 OTPUMYBAIIM M SIKY JIETY Ta MaJIl YHUKATH 3Ha-
yHEX (Qi3MYHUX HaBaHTa)XeHb. BciM marieHTaM Hama-
BJINCh PEKOMEHJAMii 11010 JOTPUMAaHHS Tiri€HH I10-
POXKHUHHM POTa.

XBOPHX CIIOCTEPIrany MpoTsIroM BChOTO Mepioay
nepeOyBaHHsI B cTallioHapi (B cepeaHboMy 1644 nHi).
KoHTponsHi ornsan mpoBoIud B TepMiH 1, 3 Ta 6 Mi-
CSII[IB MICJIS OTIepallii, a HaJai — OJMH pa3 Ha pik. Tpu-
BaJIiCTh JHUCIIAHCEPHOTO CHOCTEPEKEHHS 3a MOCTPAXK-
JaJIMMU Y BiiJIaJIeH1 CTPOKH MICIIst oTepaliii ckiiana Bif
6 o 48 micsuiB. B panHboMy 1 Ni3HBOMY MicCHsIONIEpa-
ifHOMY TIepioji y BCIX IMAIliEHTIB BH3HAYAIU HasB-
HICTh YM BIICYTHICTh YCKJIAQJHEHB, OI[IHIOBATIH CTYIIIHb
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BiZIHOBJICHHSI (DYHKIIIT IIENEITHO-TIMLEBOT AUISHKU (Ha-
SIBHICTP MHOXXHHHOTO MDK3yOHOTO KOHTAKTY, ITHPUHY
BIZIKPHBAHHS POTa, IPOXITHICTE HOCOBHX XOJIB Ta MO-
JKJIMBICTh HOCOBOTO TMXaHHA, OPYIICHHS poOOTH Mi-
MIYHHX M’s31B y IUISIHIN iHHepBaiii n. facialis dextra et
sinistra, MOPYIIEHHsI YYTJIIMBOCTI B 30HI iHHepBarii N.
trigeminus, nopyieHHs 30py Ta CiIb030BIABIAHOT hyH-
KIIii), @ TaKOX JOCSTHYTHI €CTeTHYHHH pe3ynbTar. B
el mepio 1 OUiHIOBaIM CTAOUTBHICTD (ikcarrii, mepedir
MPOIIECIB perapaTuBHOI pereHepauii Ta HasBHICTh
THIHO-3ammadbHUX YCKIIaAHEHb. 3 METOI0 00’ €KTHBI3a-
il OTPUMAHMX JAHUX XBOPHX JOJAaTKOBO OOCTEXKY-
BaJIM i3 BUKOPUCTAHHSM PEHTT'CHOJIOTTYHUX (TOMOrpa-
¢iaanx) MeroniB. Komm’torepry Tomorpadiro (KT) B
MICJITOTICpAIIHHOMY TIepIoJIi POBOIUIN Oe3mocepe]i-
HBO Ticis ormeparii i uepe3 3 abo 6 MicAIiB 32 TOKa3aH-
Hamu. 3a panumu KT BH3HAYamu TOYHICTH PEMO3HINT
Ta HamidHICTD (Qikcamii, 0COOMIMBOCTI pO3TalTyBaHHS
¢ikcaTopiB BITHOCHO aHATOMIYHUX CTPYKTYp Ta KiCT-

KAPTA VCRJIATHEHD
LIIIB, Ne jcx/xe.

2.Ne KT, kouTaxTmtil HoMep TeteoRy mamienta,

3 Tliarsos.

4.Tlata onepanit, BuKopHcTaRi J0cTYm,

[n]

5]

(= )-poapis: (- - ) - AocTyn wepes icytoy pasry
(-5~ ) - puxopucTaNnA Fpenaxy

5. Postamrysanns naactas, cicrema 21x MOC.

87654321]12345578

3765(321I12365678

KOBHX YJIaMKIB, HasIBHICTb iX nedopmaltii abo pyHHy-
BaHHs1, BTOPUHHHX 3MIIICHb Y HAKOMMKIOMY Ta Bimma-
JICHOMY ITicIsionepaniiHoMy 1epiojii, HasBHICTb MaTo-
JIOT{YHOTO BMICTY B IPUAATKOBHX Ma3yXax HOCA TOIMIO;
OIIIHIOBAIM CTaH KIiCTKOBOI TKaHWHH HAaBKOJIO (hikca-
TOpa Ta O3HAKH KOHCOJINalii ylIaMKiB B Mi3HI CTPOKH
IICJIS TPaBMH, a TAKOK BU3HAYAIU MOTPeOY B MPOBeE-
JICHHI JIOJIATKOBUX JIKYBaJbHUX Ta peabimiTamidHuX
3axofiB. KiiHi9HO OIiHIOBaNM XapakTep 3MHUKaHHS 3y-
0iB B PI3HHX OKIIO3IMHUX IMOJIOKEHHSX, MPU LBOMY
3BEpTajH yBary Ha HasBHI MOPYIIEHHS NPHKYCY, CYII-
PaKoOHTaKTH, 00JILOBI CHHIPOMHM TIPH 3MUKaHHI 3y0iB,
MOXJIUBICTD BIIKYIIYBAaTH DKY NepeaHIiMH 3y0amH.

[Hpopmarito mpo xapakTep TpaBMHU, OCOOTHBOCTI
NPOBEJCHOTO XIpypridYHOTro BTpy4YaHHs Ta Horo pe-
3yJbTaTH, a TAKOX IIPO YCKIaJHEHHS, 0 BUHUKAIN B
HaOMMKYOMy Ta BigalieHOMy mHicisonepauiiiHoMy
repio/Ii 3aHOCHIIH 10 CIeiaTbHO-PO3p0OICHOT IHANBI-
JlyallbHO1 KapTu XBoporo (puc. 3).

6 HazemicTs croay1cHs oncpauifiuix pan 3 MOPOAHNHOIO POTa, HOC.

BEPXHEOIICICTIHING CHHYCOM, MOSKOM, CTHHHOIO 327103010, OKOM

Iepea- 1 nicasonepaniiiie METMKAMEHTOIHE TiKy TKYBAHNS UB. 203a10K |

8 Jlata BHHHKHCHHA, JABSPIICHAA, YCKTAIRCHRA

N |B 3

Tlpoas YSKIAAHSHAL,

Puc. 3. Ananiz ycknaouens nposoouscs 32i0Ho po3podieHoi ma 3ameepoicenoi “Kapmu ycKiaoHens”

IIpu mpoBeneHHI CTATUCTHYHOTO aHANI3Yy Xapak-
TEp PO3MOJUTYy KUIBKICHUX TOKa3HHKIB y Ipynax BH-
3Havany 3a kputepiem Ilamipo-Yinka. [[yis npencras-
JICHHS TAaHUX y BUIAJKY HOPMAIBEHOTO 3aKOHY PO3IIO-
Iy BU3HAa4YaJ M cepeqHe 3HadeHHs (M) Ta crannapTHe
BimxuienHs (SD), y BUIaaKy po3noiTy MOKa3HUKIB 3a
3aKOHOM BIIMIHHMM BiJ] HOpMaJIBbHOTO BU3HAYald Me-
nianHi 3HaueHHS (Me) Ta MDKKBapTHIBHUH HTEpBal
(Qi—Qu). BusnaueHHst po30bKHOCTE#! 32 LUMU TTapame-
TpaMH B Tpylax MOPIBHSAHHS NPOBOIMIOCH 33 KpHUTe-
piem ANOV A a6o Kpyckana-Yourica. I[TocrepiopHi mo-
piBHSHHS Oyau mpoBezeHi 3a kputepiem Trroki. s
SAKICHAX O3HAK pO3paxoByBajacs 4acToTa iX HpOSBY
(%). TlopiBHSIHHSA AKICHMX O3HAK MPOBOJMIOCS 32 TOY-
HUM KpuTepiem Dimepa.

OCHOBHUM KpHTEpieEM e(QEeKTUBHOCTI JIIKyBaHHS
[IBI] i3 peKOHCTPYKIIi€I0 BEPTHKATBHUX KOHTPHOPCIB
BBQ)XAJIM BiTHOBJIECHHS HPHKYCY i JO TPaBMaTHYHUX
OKJIIO3IMHUX CIIBBIIHOLIEHB. BinoMo, 1110 BepTuKaibHi
KOHTP(GOPCH BEpXHBOI IIENeNd BU3HAYAIOTH I10JIO-
JKEHHSI aJbBEOJSIPHOTO BIIPOCTKAa B 3-X IUIOIIMHAX,
OTKe OCSATHEHHS [BOTO MOJIOXKEHHS ITPH PETo3uLii Ta

cTablIbHE YTPHMAaHHS MPABHIBHOTO CIIBBITHOIICHHS
KICTKOBHX ()parMeHTIB BBa)KaJli OCHOBHOIO 3a/1a4eio
PEKOHCTPYKIIH, 110 MpoBOIMIKCA. [l BU3HAYCHHS
(akTopiB, IO BIUIMBAIOTH HAa pPE3yIbTaTH/e(EKTHUB-
HICTB XIpypriYHUX BTPYYaHb OyJIO 3aCTOCOBAHO aHaIi3
METOJIOM TOOYIOBH JIOTICTHYHUX MOJENEH perpecii.
[Ipu #oro npoBeseHH], pe3yJIbTYIOUO0 03HAKOIO Y=1
BBa)XaJIM HAsIBHICTh MTOPYIIEHb MPHKYCY, SIK OCHOBHOTO
YCKJIaJHEHHs Ticas NPOBEIAECHHS PEKOHCTPYKIi
KC30. st mporHo3yBaHHS PU3UKY OTPUMaHHS IIbOTO
HE3a/I0BUTHBHOTO PE3YIbTaTy BUKOPHUCTOBYBAIH OJHO-
(axTopHy Ta 6araTodakTopHy MOJIEIb JIOTICTHYHOT pe-
rpecii. BpaxoByBanm HacTymHI MOKa3HUKH (TIOTCH-
iiHI (aKTOpPH PU3MKY): TUI MEPEIOMY BEpPXHBOT I1ie-
JIeTW, HasABHICTh CYIYTHIX TEpeIoOMiB HIKHBOI
LIEJIeTIN, HAsIBHICTD PO3XO/KEHHS KpaiB paHu y Iicis-
oTiepalliiHOMYy Mepioi, OTOJICHHS eIEMEHTIB (hikcalrii,
BHIAJECHHS THTAHOBUX IIACTHH, XPOHIUHE 3aMajieHHS
a00 HarHO€HHs M’SIKUX TKaHWUH Yy PaHHbOMY ITiCIIsI0Ie-
patiifHoMy TiepioJli, HasBHICTh (TOTBEPMKEHOTO KITi-
HIYHO Ta PEHTI'€HOJIOTIYHO) XPOHIYHOTO TpaBMaTH4-
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HOT'O BEPXHBOLIEJICITHOIO CHHYCHTY, HasIBHICTb KICTKO-
BUX Je(eKTiB Ha IUISHI BWJINIIEBO-BEPXHBOIIEIETI-
HOTO Ta HOCO-JOOOBOr0 KOHTP(OPCIB, CTYIIHb ITHEB-
MaTu3atii cepenapoi 30Hu oOmmyas (I11), HeBpooriv-
Hul nedinur B nutaHNi iHepBanii V ta VII mapum
YepemHO-MO3KOBHX HEPBIB, IO TPUBaB OilbIIe 6 Mic,
0COOJIMBOCTI NPOBENEHOrO XipypriyHOro JIKyBaHHS.
Bin0ip 3HauMMKX O03HAK MPOBOAMBCS 32 iHQOpPMAIIi-
HuM kputepiem Axkaike (AIC). st OmiHKY SIKOCTI Ipo-
THO3YBaHHS BHKOPHCTaHO METOA MOOYNOBH KPUBHX
onepauiiHux xapakrepuctuk mozeni (ROC-kpuBux)
Ta pO3paxyHOK IUIOMII ITiJ] KpuBOIO (Area under curve -
AUC) 3 ouirkoro 95% noipuoro intepsaiy (95 % JI).
[Tpu BuOpaHoMy ONTHMaNBEHOMY ITOPO3i IPUHHATTS Pi-
LICHHSI B MOJIENI PO3Pax0oBaHi MOKa3HUKH i1 4y TJIMBOCTI
(Sensitivity) Ta cnemmdiunocri (Srecificity). Orminka
100%

9,10%
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40%
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20%
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0%

M LeFort| m LeFort!l m LeFortlll

BIUIUBY ()aKTOPHUX O3HAK HAa PU3MK BUHUKHEHHS I10-
pyIIEHb MPUKYCYy B TicCIsONepalifHoMy Hepioai npo-
BOJIMJIACS 32 MOKAa3HUKOM BifHoueHHs mancis (BILI),
po3paxoBaHo Horo 95 % JII. Kpuruunmii piBeHb 3HaUH-
MocTi rpuitHsito piBHUM 0,05 17151 ABOCTOPOHHBOT KpH-
TUYHO1 001acTi. AHAJI3 MPOBOIMBCS 3 BUKOPHUCTAHHSIM
cratuctrugHoro makery EZR v.1.54 (graphical user
interface for R statistical software version 4.0.3, R
Foundation for Statistical Computing, Vienna, Austria)
[11].

PesyabTaTn. Posmonin marmieHTiB, mo yBiIUM
JI0 KIIIHIYHUX TPYI 33 THUIIOM IepesioMy BEpXHbOT 1ie-
nenu 3rimHo knacudikaunii Le Fort B momudikarrii
Marciani R., 1993 npencrasienuii Ha puc. 4. Biporia-
HUX BIIMIHHOCTEH 32 UM MOKa3HUKOM B TpyIax nopi-
BHSIHHSI BUSIBIICHO HE OyI10.

9,60% 11,40%

Gr2 Gr3

Le Fort IV

Puc. 4 Po3nooin munie nepenomie Kicmok cepeoHboi 301U 00IuYYs 1uyeso2o cKeiemy 32i0Ho kiacugixayii Le
Fort ma Marciani.

HarowmicTb cTyneHb yiaaMKkoBoi (hparMeHTanii, 30-
KpeMa Ha JUIIHI BEpTHKATBHUX KOHTP(OpPCIB Bepx-
HBOT LIeJIeNnn BUSBIISBCS BIPOTIAHO BUIIUM B JAPYTid 1
TpeTiif Tpymax MOpPiBHAHO i3 mepmoio rpymnor. Ilpu
YoMy, 3a JaHOI KUIBKOCTI CIIOCTEPEXEHb MDKIPYIIOBi
BIZIMIHHOCT1 MDK JIPYTOI0 1 TPETHOIO TPYIOIO BHSBIIS-

JIUCh HEJOCTOBIPHUMHU. 3arajibHa KUTbKICTh IIUTHH T1e-
pelioMiB Ha JUISHKAX BEPTHKAIBHUX KOHTPQOPCIB
npezcTaBieHa y Tadi. 1 ta Ha puc. 5. 3HaUHUI CTYIIEHb
ymamMKoBoi (pparmeHTarnii 3ymMOBIIOBaB (popMyBaHHS
nedekTiB, M0 BUMaraiy 3aMillleHHS y BKa3aHHUX I'py-
ax XBOPHX.

Tabmuns 1

HageneHno MeianHe 3HAYEHHS, MIZKKBADTWILHHIA iHTePBaJI KiTbKOCTI IIIJTHH NepesioMy Y AiJIsTHI BHIIN-
11eBO-BEPXHbOILEJIEITHOT0 Ta HOCO-JI000BOT0 KOHTP(opCiB.

Grl Gr2 Gr3

(n=32) (n=12) (n=33)
KinbkicTh OIUIMH NEpesioMy Ha AUISHII BHIMLEBO - 2 3 3
BEPXHBOIIEIIETHOTO KOHTpPOpCy (1+2) (3+4)* (2+3)*
Me (Qi—Qm)
KinbkicTh OIIMH nepenioMy Ha AUISIHII HOCO-JI000- 2 3 2
Boro koHtpdopcy (1+2) (2+3)** (2+3)
Me (Qi—Qm)

[Mpumirka * — po30bKHOCTI 3 MepIIOro TpyIolo 3a kpurepiem Crina - J[Bacca craructnyno 3Haunmi 3 P<0.05

** — po30DLKHOCTI 3 TIepIIoIo rpymoro 3a kpurepieMm Crina - [[Bacca cratuctudno 3Haunmi 3 p<0.01
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Puc. 5. Hagederno medianne 3HaueHHs:, MIJCKEAPMULbHULL IHMEPEA, MIHIMAIbHe MA MAKCUMAIbHE 3HAYEHHS. Ki-
JIbKOCMI WINUH neperomy y OLAHYI 8UTUYe80-8epXHbOWeento2o (A) ma Hoco-n06060z20 (B) konmpgopcis.

Cepey namieHTiB, BKIIOYEHUX Y TOCITIPKEHHS CY-
ITyTHIO YE€PENHO MO3KOBY TpaBMy Bim3Hadain y 81 %
punazkie. [Tokasuuku GCS mepeOyBain y Mexax Bif
11 mo 15 OaniB, a i MemiaHHe 3HAYEHHS cKiajao 14
(13+15). Y Bcix rpyrnax BU3HAYaJIUCh MAIIEHTH, Y IKUX
Moka3HUKH cBinomocti 32 GCS nepedyBanu y mMexax
Bin 4 mo 8 Oais. [TamieHTH 3 3a005MH TOJIOBHOTO MO-
3Ky TSDKKOTO CTyIMeHs a00 3 au()y3HUM aKCOHAJIbHUM
momkokeHHIM (GCS<4) B moCmimKeHHs HEe BKITIOYA-
JICh Yepe3 BiICYTHIO MOMIJIMBICTD aJIeKBaTHOTO 300py
JTAaHWX Ta OIIHKH MICIToNepaiiHuX yckiaaaenb. Cta-
TUCTUYHO JOCTOBIPHOI pi3HUII 32 nokasHukoM GCS y
rpymax MOpiBHSHHS HE OyJI0 OTPHUMAHO.

Oxpim uepernHo-Mo3K0oBoi TpaBMHu y 37,5 % narti-
€HTIB Bi3HAYAJIUCS TEPEJIOMH KIHIIIBOK Ta IOIIKO-
JDKCHHS BHYTPIIITHIX OpraHiB (JISTeHb, CENe31HKH, Iedi-
Hku). [Tokaznuku NISS nepebyBanu y mexax Bin 1-66

OaiiB, MeIiaHHE 3HAYCHHS cKiazano 15.5(6+24). Cra-
THUCTUYHOI BIIMIHHOCTI MK ITOKa3HUKAaMH B TPYyIax, a
TAKOXX 3AICKHOCTEH MDK THIIOM IMEPEIOMYy BEPXHBOT
IIEJIeTH Ta TSHKKICTIO TOJIITPAaBMHU OTPUMAHO HE OYII0.

YacToTa IeHTO-aJIbBEOIIIPHOT TPABMU BEPXHBOTO
3yOHOTO psARy B JOCIIPKeHiH cepii ckiama 15,5 %. Ya-
CTKOBHI1 a00 MOBHUH BiJy1aM KOPOHOK 3y0iB BH3HA4a-
Bes y 25 % mnartienTiB. HenoBHuii BUBHX 3y0iB, 110 IO-
TpeOyBaB pero3umii Ta ¢ikcamii Bu3Ha4aBcs y 16,7 %
naunieHTiB. ABYbCis 3y0iB Bu3Hauanacs y 58,3 % xBo-
pux. KinbkicTb 3y0iB, 110 BTpadyaiucs y pe3yibTaTi Imo-
BHOTO BHMBHXY CKJIajana Bix 1 mo 6. Ciix 3a3Ha4YuTH,
[0 y MAITEHTIB i3 MHOXXHHHAMH TI€peIOMaMH KiCTOK
JIMIIEBOTO Yepery YacTille Bi3Havanack TpaBMa 3y0iB
HWXKHBOI menenu (10 45,5%), mo creuiajJbHo He aHa-
Ji3yBajach B JaHOMY NOCITIDKCHHI, aje MOTJIa Mo3Ha-
YaTUCs Ha CTaHi IPUKYCY, OTPUMAHOMY ITiCIIsI PEeKOHC-

TpyKUii (puc. 6).

Puc. 6 3-D pexoncmpykyis nuyego2o uepeny nayi€Hmie 3 MHOJICUHHUMU NePeNoMamMy KICIOK TUYe8020 CKenemy
ma 0eHmo-anbeeoaapHow mpasemoro, 3a oanumu KT.



52 MEDICAL SCIENCES /7 «COLLOQUIUM=JOURNAL » #18(1o5), 2021

[HIIMM YMHHUKOM, IO BILIMBAB Ha TOYHICTH BijI-
HOBJICHHS OKJIIO31IHHUX CITIBBIJHOIIEHB, 1 BPAXOBYBa-
BCsl IIPY CTATUCTUYHOMY aHalli3i OyJia 3Ha4YHa MOIIHpe-
HICTh Je(EeKTiB 3yOHUX PSIiB y MAII€HTIB, IO AOCITi-
JDKYBAJIUCh TakK, 3yOH, KOPOHKHU SIKMX OYyJH TMOBHICTIO
3pyHHOBaHI KapiO3HUM IPOIECOM, BKJIIOUEHI Ta/abo
JMCTaJIbHO HEOOMEKeHi eeKTr 3yOHUX psIiB BU3HA-
gamu y 65 % Bunankis. [ToBHa BTOprHHA afgeHTisa Oyna
HasiBHA y 4 % nanienTis. [Ipukyc OyB opTOrHATHYHUM
y 48 % mnartientis. Y 32,5 % BuUNaAKIB BU3HAYAIIN HasI-
BHICTP IHIIMX BHUIIB IPUKYCY ((i3i0OTIIHUX YU MTATO-
JIOT1YHUX), @ CHIBCTaBIIEHHS 3y0IB OCATANOCh 3a He-
MpSIMAMH O3HaKaMH ((haceTku cTepTocTi Tomo). Y 19,5

% nocTpakaaNuX 4epes HasBHi qedekt 3yOHuX psiiB,
HACITIIKU JICHTO-aJIbBEOJIPHOI TPaBMH, HAsBHICTh 3y-
OHUX MPOTE3IB HU3BKOT SIKOCTI, BU3HAYMTH XapaKTepH-
CTHKH MPEMOPOITHOTO MPHUKYCY TOYHO HE BIABAJOCh.
[ux marfieHTiB OyJI0 BUKJIIOUCHO i3 aHAJTi3y METOJIOM
MOOYIOBH JIOTiICTHYIHUX MOJIENIEH perpecii.

Baxkicte menenHo-nmneBoi tpaemu (FISS) Ta
BenuunHa iHAekcy mHeBMmarm3anii (II1), mo BimoOpa-
JKalla iHAUBiTyaTbHI 0COOIMBOCTI aHATOMII Ta apXiTek-
TOHIKM BEPXHBOI ILIENeNu y IPOOTIEPOBAHUX XBOPHX
TIPENICTaBICHO y Tabmuii 2.

Tabmurs 2

3navenHs noxa3Hukis III Ta FISS y rpynax nopiBHsiHHSA

I'pyma Grl Gr2 Gr3 PiBeHb 3HAYYIIOCTI BijI-
— _ _ MIHHOCTI MDK IpynamMu
ToKasHiK (n=32) (n=12) (n=33) b
T
(M = SD) 1,12+0,26 1,13+0,25 1,15+0,26 0,937
FISS? 6 6 5 0.413
Me (Qi—Qun) (4+-10,25) (4,75+6,25) (3,5+6,5) '

[pumitka: ! — npu nposeeHHi nopiBHAHHA BuKoprcTaHo kputepiii ANOVA.

2

Sk BUIHO 3 HABEACHUX JaHUX BIPOTIAHUX BiAMIH-
HOCTE# B Ipynax MOPIBHSHHS 328 BaXXKICTIO TPaBMH, Ta
0COOJIMBOCTSIMU aHATOMIYHOT Oy/10BH (ITHEBMAaTH3AIlii)
KC3O0 BusiBneno He Oymno. [lamienTiB 0yno mpoomepo-
BaHO B CTPOoKH Bij 1 10 14 1i6 3 Momenty TpaBmu. Oco-
OJIMBICTIO HAJAHHS JOITIOMOTH MAIll€HTaM 3 TSHKKOIO de-
PEIHO-MO3KOBOIO TPABMOO, MOJIITPABMOIO Ta MEPEIIo-
MaMH KICTOK 00/iyust Oyia HeoOXIMHICTh cTadimi3artii
KHUTTEBO-BAXIMBUX (DYHKIIH (IUXaHHS, KpPOBOOOIry,
MO3KOBOI JisTLHOCTI), 110 MOTPEOYBAIO MEPIIOUEPro-
BOTO IHKOJIM JOBTOTPHBAJIOTO JIKYBaHHS Y BiIIUICHHI
peaniMariii Ta inTeHCUBHOT Teparnii. [Ticist crabinmizanii
3arajJbHOTO CTaHy XBOPUM IPOBOJIMIIACH PEKOHCTPYK-
Iisl KICTOK JIUIICBOTO YepeITy, 0 MOSCHIOBAIO BiITEp-
MiHyBaHHS Xipypri9HOTO JIIKyBaHHS IEPEIOMIB KiCTOK
JIMIEBOrO ckenery. HesanexHo BiJ cTaHy XBOPOro, B
TepIili TpY Jo0U MarfieHTaM IpOBOANIM IMMOOLTI3aIiF0

— IIpH TIPOBEICHHI MOPIBHAHHS BUKOPHCTaHO KpuTepiii Kpyckana-Yourica.

ImeNen 3a JOIOMOTOK Ha3yOHHMX APOTSHUX LIMH abo
ckeneTHHX (QikcaropiB. IMMoOLTI3aIig MIeNen mojer-
1IyBaJjia Pero3uLito yIaMKiB Ta 103BOJISLIA ITijl Yac o11e-
paTHBHOTO BTPYYaHHS TIPOBECTH (iKCaIlifo HIeNen Y
CTaHi MHOXKHHHOTO MDK3yOHOTO KOHTakTy. IIpu mpo-
BEJICHHI OCTEOCHHTE3y BaXKUX IHTpaOIepalifiHuX
YCKJIaJHEHb HE BiI3HAYaIIH.

[Tin yac 3a00py KICTKOBHX ayTOTPaHCIUIAHTATIB B
JKOJJHOMY BUIAJKy HE CHOCTEpirajgd IMOUIKOKEHHS
KOpEHIB 3y0iB, HEPBOBUX CTOBOYpIB, MaricTpajbHUX
CY/IMH, PO3XOJDKCHHs KpaiB paH, HarHOEHHS IUISHKA
3a0opy TpaHcrianTariB. Yac 3abopy TpaHCIUIaHTaTy
CTaHOBUB 22+7 XB, a CepeqHs TPUBAIICT XipYPTidTHUX
BTpYyYaHb y JIpYrii Ta TpeTili Tpynax BipoTrigHO HE Bif-
pi3HsAIACE.

B micrsonepamnifiHoMy mepioi yckiaaHEHHS po3-
BuHynucs y 28 (36,3 %) narienris (tadm. 3).

Tabmurs 3
YacroTa i cTpyKTYpa nicjasionepauiiiHuX yCKJIaJHeHb B IPyNnax NopiBHSIHHA
Ycknaaaenns, aoe. (%)
Iloxazuuku Bceroro

Grl Gr2 _

(n=32) (n=12) Gr 3 (n=33) (n=77)
P03x0/KEHHS KpaiB ONepaliifHOl paHu 2 (6,25 %) 3 (25 %) 2 (6 %) 7 (9 %)
EXCIo3uIlist miacTHHA 1 (3,1 %) 3 (25 %) 2 (6 %) 6 (7,8 %)
Ilepenom, nmedopmamis GikcaToOpiB/pPO3XUTY-
BAHHS | BUIA]iHHS TBUHTIB, notpeba y BHIa- 6 (18,8 %) 2 (16,6 %) 4(121%) | 12 (15,6 %)
JICHH1 IUTACTHUH Ha JAUTAHI1 BEPTUKAJIbHUX KOHTP-
¢opcis BII]
FH¥I/IH.0-321HaJ'ILH1 MPOIIECH: TPAaBMAaTHYHHI OCTe- 3(9.4 %) 3 (25 %) 2 (6 %) 8 (10,4 %)
OMIEJIT, CHHYCHUT
OHIMIHHS M’SKAX TKaHWH OOJIMYYs/TIOPYILIEHHS
po6oTH MiMidHUX M’sI3iB uepe3 6 Mmic micis ome- | 11 (34,3 %) 7 (58,3 %) 10 (30 %) | 28 (36,3 %)
parii
[opymienHs: npuKycy 3 (9,4 %) 2 (16,6 %) 4(12,1%) | 9 (11,7 %)
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Po3BUTOK THIHO-3aMaIbHUX TIPOIIECIB Bif3HA-
yamm y 8 xBopux (10,4 % Binx 3araiapHOI KUTBKOCTI Ta-
LIEHTIB, 110 YBIMIUIM 10 KJIIHIYHUX Ipym). Y BCIX IHUX
BHITJKAaX MPUYNHOIO OTpUMaHHS TpaBmu Oymo JITII.
Po3BuTOK THIfHOTO TIpOIlECy B paHHBOMY ITiCiIsI0TIEepa-
IHOMY TIEpPi0/Ii BU3HAYAIH Ha 2-7 100y MICIs IpoBe-
JICHOTO XipypriqHOTO JNiKyBaHHA. OCHOBHUM 30YyIHU-
KOM THiliHO-3ananbHUX yckianHeHb Oyna Klebsiella
pneumonea SK CaMOCTIHHHN 30ymHUK, a00 y TO€n-
HaHHi 3 Pseudomonas aeruginosa, 110 Big3HaYaIucs
CTIMKICTIO IO aHTUMIKpOOHUX IpemapariB MIMPOKOTO
cnekTpy aii (rocmitanbHa iHdekuis). JlikyBaHHs nari-
€HTIB MMPOBOJMIIOCH LIIIXOM KOPEKIIii MeIMKaMEeHTO3-
HOT Tepartii i3 IpU3HAYCHHSIM HAIlIBCHHTCTHYHUX IICHiI-
LWITIHIB Ta aHTUOIOTHKIB TETPALMKIIHOBOTO psixy. Ha
PAAy 3 3arabHOIO TEPAITi€I0 TIPOBOIIIIOCH MICIIEBE JTi-
KyBaHHS — PO3KPHTTS 1 peBi3ist rHIHHO-3anaJIbHUX BOT-
HUII, MiclieBa 00poOKa paH aHTHCENTUYHHMH PO3UH-
HaMH, a B 0COOJIMBO CKJIaIHUX BHUIAKaX 3aCTOCYBaHHS
6akrepiodary kimebcien mosiBaieHTHOTro. CraTtHCTH-
YHO JOCTOBIpPHO1 PI3HHMIII B YACTOTI THIIHO-3aMMaTbHUX
YCKJIaJHEHb MDK JIOCTIIHUMH TPYIaMH BUSBIICHO HE
Oyrmo. Y BCiX MaIli€eHTIiB THiITHO-3aMabHi TPOIECH MIPO-
TIKaJIH BaXKO 1, 3I€OUTBIIOT0, CYPOBOKYBAIUCH PO-
3BHUTKOM XPOHIYHOTO OCTEOMIENITY BEpXHBOI IIEIen
a00 BayKKuX (hOPM TpaBMaTHIHOTO CUHYCHUTY. CepeHs
TPUBAJIICTB JIIKYBAHHS 10 MOBHOT JIKBiAaMil KIIHIYHUX
03HaK HArHOEHHS OMepaIiiHuX paH ckiama 35+17,3
ni0 (3aranpHUM TepMiH nepeOyBaHHsS Ha cTalioHap-
HOMY JIiKyBaHHI Y TaHO{ KaTeTopii MaIlieHTiB CKJIaB Bif
9 no 60 ni6). HalTspk4i yCKiIaJHEHHS! BU3HAYAINCh Y
TMAITIEHTIB, Y IKUX MAJIH MicIie OOIIHPHI MONTKOHKEHHS
M’SKHX TKaHUH OOJIMYYs, & BAXKKICTH IIENETHOI Tpa-
BMHU 3a mkajioto FISS Oyna Bumie 10 6anis. ImoBipHO,
KOHTAKT IUTHH TIEPEIIOMY i3 30BHIIIHIM CEPEIOBHUIIIEM,
1[0 CYIPOBOJDKYBABCS 3HAYHOKO KOHTaMIHAIEID Ta
CTYIIHB TSDKKOCTI IIEpesioMy BifirpaBaB OUIbIITY pOJIb Y
BUHHUKHEHHI THIHHO-3allaJIbHUX YCKJIAJHEHb MOPiB-
HSTHO 13 32CTOCOBAHOI0 METOANKOIO XIpypridHOTO JIKY-
BaHHS.

Bunanenns enemenTis (ikcailii (THTAHOBHX HaKi-
CHMX MIHIIJIACTHH Ta/ab0 TBUHTIB) MPOBOIMIOCE y 12
MaIienTiB, o ckiaaao 15,6 % Bix 3araabHOT KITEKOCTI
namiedTiB. Y 8 marientiB (66,7 %) BHUIAAKIB BHUaA-
JICHHIO (piKcaTopiB B IMicisionepaniiHoMy mepioai me-
penyBaiio po3XO/DKEHHS KpaiB omepamiiHuxX paH abo
MaJH Miclle THiHO-3alanbHi MMPOIEeCH Ha JUISTHKAaX
[IPOBEJICHHS OCTEOCHHTE3Y. [HIITMMHU IPUYUHAME BUIA-
JICHHS TIACTHH Oynu ix medopmartii abo pyiiHyBaHHS,
PO3XHUTYBaHHS 1 BUIIAAIHHS mypymiB (4 mariedty, 33,3
%). Bumaginas orypymis Ta aedopmarii IacTuH 4a-
CTO IMOEAHYBAIUCH i3 3alaJIbHUM IIPOLIECOM 1 PO3XO0-
JDKEHHSIM I1IBiB, TAKMM YHHOM Y OJHOTO IIaIli€eHTa MO-
TJIM 3yCTpIiYaThCs KiUTbKa YCKJIQAHEHb PI3HUX THUIIIB. Y
JIBOX TIAIIEHTIB MPUYHHOIO BUAAJICHHS (hiKCaTOpPiB Ha
JUISHITI KOHTP(POPCIB CTATO BITIYTTA TEMIIEPATypHOTO

nquckoMdopTy Ta 0010 Y BifaneHHi (OUTbIe pOKY) Te-
PMIHH TCIIS XipypPridYHOTO BTPYYaHHS.

IopymieHHs npuKycy, NOoB’s13aHe 3 HETOYHOIO pe-
TTO3UITEI0 Ta HEIOCTaTHRO CTAOLIEHOTO (hiKcami€ro i po-
3BUTKOM BTOPHMHHUX 3Milll€Hb, BU3HAYaJIOCs y 9 mariie-
HTiB (11,7 %): 30Kkpema y 3 maiieHTiB nepioi rpynu
(9,4 %), 2 mamtientiB apyroi rpymu (16,6 %) Ta 4 nari-
eHTiB Tpetroi rpymu (12,1 %). Cepen BUSBICHHX MO-
PYIICHb MPHUKYCY MEpeBaXkaB BIIKPUTHH MpHUKYC (ca-
MOCTIHHO, ab0 y MO€JHaHHI 3 KOCUM i3 TIepeJuacHuUM
KOHTAaKTOM Ha MoJispax). bimemmr rnmbokuit aHami3 Ko-
JKHOTO BUIAJKY MAaJIOKJIO3il B JOCHIIKEHUX CEpiix
HIiITBEPAUB, IO MOPYIICHHS MPUKYCY YacTillle BUHH-
Kalli y TAIieHTiB i3 ApiOHO yIaMKOBOIO (parMeHTa-
niero i GopmyBaHHSAM nedeKTiB, Je TOYHE CIIIBCTaB-
JIEHHA OCOONHBO IO BUCOTI OyII0 yTpyIOHEHE, iHIIUM
YMHHUKOM OYJIO MO€JHAHHS MEPENTOMIB BEpXHBOI II1e-
JenH i3 ImepesioMaMy HIDKHBOT IIeJIeNH, B IIUX BUITa-
KaxX CTaH MPUKYCY 3aJie)KaB He JIMLICHb Bil TOYHOCTI
pexoncTpykiii B ane # Bix crany HII i BupaxkeHOCTI
IMOCTTPaBMaTHYHUX 3MiH B po0OTI M’s13iB. B mepeBax-
Hilf OUTBLIIOCTI BUMAJIKIB MOPYILIEHHS TIPHUKYCY KOPEry-
BaJIFICh METOIaMH OPTOTICINIHOT CTOMATOJIOT i (TIpHTII-
midoBKa, panioHaNBHE MPOTE3yBaHHS, BHTOTOBJICHHS
Kall, OPTOJOHTHYHUX amapariB TOIIO), a Y YaCTUHHU
XBOpHUX (3 Mali€eHTH) KOMIIEHCYBAJIMCS CaMOCTIHHO 3a
PaxyHOK aJ1alTHBHO-NIPUCTOCYBAILHIX MEXaHI3MIB 3y-
0iB i mapomoHTy. | X04a YacTOTa MOPYIIECHD MPHUKYCY
BUSIBIISUIACH JICTIO BUIIOYO B IPYTiif 1 TPETil rpyii, cTa-
TUCTHYHO JOCTOBIPHOI PI3HUII 32 UM IMOKa3HUKOM
BUSIBIICHO HE OYJIO.

Haiibinpm mnommpeHnM yCKITaTHEHHSM Cepej
yCiX TpyN MaiieHTiB OyJlO MOpYIIEHHS YyTJIMBOCTI
M’SKAX TKaHWH Ta/ab0 MOpyIIeHHs pOOOTH MIMIYHHX
M’s131B y 30HaxX iHHepBaii V ta VII mapu wepemnHo-mo-
3KOBUX HEpBIB. Y Tpylnax MOPIBHSIHHS BOHO CKJIaJO
34,3 %, 58,3 % Tta 30 %. HaiiBumuii noka3HUK mpH
[[bOMY BU3Ha4aBCsl y JPYTi rpymi, Ae 3HauHa yjIam-
KOBa (hparMeHTallis i3 3MinieHHsM (QparMeHTiB Ha Ji-
JISTHI TIPOXOJKEHHSI HEPBOBHX CTOBOYPIB Ta HEOOXiI-
HICTh BUJIAJICHHS HOXXUTTE3NATHUX (pparMeHTIB Cynpo-
BOJDKYBAJIIMCh JIOJATKOBHUM YIIKO/DKCHHSIM HEPBOBHX
BOJIOKOH. BTIM 3a aHO1 KUJIBKOCTI CHIOCTEPEkKEHD CTa-
TUCTHYHOI BIIMIHHOCTI I[MX MTOKa3HUKIB Yy TPyIax Mo-
PIBHSIHHS BUSIBJICHO He Oyno. BimHoBieHHs ¢yHKuii
nepudepiiHuX HEpBiB y IaHOI KaTeropii XBOPHUX Bil-
OyBaJIOCH TOBUTHFHO i TOTPEOYBANIO HOAATKOBHUX JIKY-
BAJIBLHUX Ta peaOlIiTaliiiHUX 3aX0IiB.

Jns cratuctuaHOTO aHami3y (akTopiB, MOB’sA3a-
HUX I3 MIJABUIICHAM PHU3MKOM TOPYIICHHS MPHUKYCY Y
MiCIIsIonepaIiftHoOMY Tepio i OyI0 BUKOPHUCTAHO METO/
noOy/IOBH Ta aHaJI3y 0JTHO Ta 6araTo(akTOpHUX MOJIe-
JieH JIOTICTUYHOT perpecii.

KoedinienTn Moneneli mporHo3yBaHHS PH3HUKY
MOPYILEHHSI IPUKYCY OTPUMaHi B X0Ji 0HO (hakTop-
HOTO JUCTICPCIfHOTO aHalli3y HaBelleH1 y Ta0mui 4.
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Tabmuis 4

KoedinienTn ognodakTopHuX MoJeseii MPOrHO3YBAHHA PU3UKY NOPYLIEHHSI IPHKYCY

.. . PiBeHb 3HAYMMOCTI TToxa3uuk BigHO-
KoedimienT mozemi, . . - .
®dakTopHA O3HaKa b BIIMIHHOCTI koediri- | menHs mwancis, BIL
B enty Big 0, p (95% AI)
111 1,31+1,35 0,331 —
FISS 0,016+0,086 0,852 —
HasiBHICTh mepenoMiB HUKHBOT IENIEH 1,26+0,63 0,047 3.51 (1,02-12,1)
Po3xopKkeHHs KpaiB onepauiifHol paHu 0,45+0,85 0,596 —
Excrno3umist ¢ikcatopis —0,05+0,94 0,961 —
Bunanenns dikcaropis 0,58+0,78 0,462 -
JloBrotpuBauii HaOpPsIK -0,26+0,79 0,744 —
3ananeHHs (HarHOEHHS) M'SIKUX TKaHUH 1.18+0,86 0,170 B
o0y,
HasiBHICTh TpaBMaTU4HOTO CHHYCUTY 0,29+0,98 0,770 —
HasiBHICTD KICTKOBHX Ae(EKTIB y Iisi-
HITI BUJIUIEBO-BEPXHBOILEIIEITHOTO -0,05+0,81 0,949 -
KOHTpdopCy
Ha.SIBHICTL KICTKOBUX JepeKTiB y ITijsi- 0,04+1.28 0,973 3
HIIi HOCO-T0O0BOTO KOHTP(OPCY
OHiMIHHS M’ IKUX TKQaHWH 00IHT4st/ 10-
pyLIEHHS poOOTH MIMIYHMX M SI3iB Ue- 0,51+0,65 0,432 -
pe3 6 mic. 3 MOMEHTY omepartii
HeTor{Hil pemo3uIis yaaMKiB TiI dYac 3,08+1,14 0,001 53 (5,7-497)
orepariii

[Ticast aHaNi3y OTPUMAHUX AaHUX MOXKHA CTBEp-
JUKYBATH, IO MOPYIICHHS MPHUKYCY OYyJiIH JeTepMiHO-
BaHI HETOYHOIO PEMO3MIIEI0 Ta HASBHICTIO CYIIYTHIX
MepeIOMiB HIDKHBO] IIEJIETH 1 MPAKTHYHO He 3aJIeKaln
BiJl XapaKkTepy TPaBMaTU4HOIO YIIKOKEHHS IIENEIH,

3aCTOCOBAHOTO METOJy XIpypriuyHOro JiKyBaHHs, Ta
0COOIMBOCTEH TIepediry MiCIIOnepaIlifHoTo Mepioy.
Brim npu Bin0opi 3HaUnMuUX (akTopiB pU3UKY B Oara-
TodakTopHUX Moseix (3a merogoM AIC) Gyio Bimibd-
paso 2 iHui pakTopHi 03HaKu (Tadm. 5).

Tabmuws 5

KoedinienTn 18o¢gakTopHoi MojeJIi JOricTHYHOI perpecii NPOrHO3yBaHHSI PU3HKY NOPYHICHHS NPUKYCY

q)aKTOpHa O3HaKa

3Ha4yeHHs Koedii-

PiBeHn 3HaYMMOCTI Bi-

; . .. IToxa3HUK BiIHOIIEHHS
JIMIHHOCTI Koedirrie-

€HTY MO, b+m

HTY Mogiedti Bin 0, p

mrancis, BII (95% 1)

IT1

3,94.12,66

0,138

51 (0,3 9000)

Po3xo/uKeHHs KpaiB onepauiifHol paHu

1,92011,15

0,096

6,8 (0,7 — 66)

I xoua Hi I onHIEl 3 HUX CTATUCTAYHO 3HAYM-
MOTO BIUIMBY HE OylIO0 BHSBIICHO, aJie IPU BpaxyBaHHI
IUX ABOX (haKTOPHHUX O3HAK pa3oM OYJI0 BHABICHO X
3B’s130K (p<0,05) 3 pu3HKOM HOPYIICHHS IPUKYCY. Tak,
IUIONIA ITi/I KPUBOO OTEPALIMHUX XapaKTePUCTHK JIBO-
¢akroproi momeni AUC=0,76 (95 % I 0,56-0,91)

(BimminHa Bix 0,5 mpu p=0,017), mo cBiquuTH IpO Ha-
SIBHICTh CEPEIHBOI CTENeHI BUPAXEHOCTI 3B’ 3Ky pH-
3UKY MOPYIIeHHA NpuKycy 3 piBHeM II1 Ta HasBHICTIO
PO3XOKEHHS KpaiB omnepamniiiHol panu (puc. 7).
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Puc. 7 Kpusa onepayitinux xapaxmepucmux mecmy npoeHo3y8aHHs pUUKY NopyuenHs npuxkycy bazamoghaxmo-
PHOI MoOeni 3a 3HAUeHHAM THOeKCY NHeeMamu3ayii ma 4acmomor po3X00dCeHHs Kpaie onepayitiHoi patu.

HMuckycis. JlikyBaHHS TeperoMiB BEpXHBOI IIe-
JIeTIH CTAaHOBUTH 3HAYHI CKIIQJHOCTI 1 BCE 1€ TIOB’3aHO
i3 BUCOKHM PHU3UKOM ITICISONEPaifHIX yCKIaJHEHb,
cepenl SIKUX MEepeBaKarloTh THIHHO-3analibHi MPOILECH,
nocrrpaBMaTHyHi Jedopmaiii cepeHbOoT 30HU 00-
TU94s, (PYHKI[IOHATEHA HECTIPOMOXKHICTD CHCTeMH (i-
kcauii (mepenomu 1 aedopmanii mIACTHH, PO3XHUTY-
BaHHS 1 BUNaAiHHA (PiKCYIOUMX TBHHTIB TOMIO), TOPY-
IICHHS KOHCOJImAIii Ta IiHINL. 3a JaHUMH pPIi3HUX
aBTOPIB YaCTOTa YCKIAJHEHb NPH XipyprivHOMY JIIKY-
BanHi [IBII] omintoersest Ha piBHI 11 — 76.6 % i € Bipo-
riTHO OUIBLIOI0 NMPU MOETHAHUX KpaHio-(arialbHUX
TpaBMax i HOJITpaBMax, 30KpeMa MpH PO3BUTKY TPaB-
MaTU4YHOI XBOPOOM Ta MOJIOPraHHOI HEAOCTATHOCTI.
BucokoeHnepreTiuHa MoefHaHa TpaBMa TaKoX YacTo
MIOEAHYETHCS 13 0araToyaaMKOBOIO ()parMeHTALIEO Ki-
CTKOBUX CTPYKTYp JIMIIEBOTO 4epena, pyHHYBaHHSIM
CTIHOK IPUJIATKOBUX Ma3yX Hoca Ta KOHTP(OPCIB cepe-
JIHBOT 30HK 00Myust. Taki nmepeaoMu 3a3Buyail MarTh
HETHUIIOBY TONOTrpadiro i BapiaTHBHIN XiJ] OIUTHH Mepe-
JIOMY, KpIM TOTO OKpeMi KiCTKOB1 (pparMeHTH BTpaya-
IOTh CBOIO JKHATTE3ATHICTD, K O€3MOCepeaHbO Bif Iil
TpPaBMYBAJILHOTO YHHHHKA, TaK 1 BHACIIIOK T€MOIMHA-
MIYHHX PO37ajliB B MOCTTpaBMaTHYHOMY Tiepiozi. Bu-
JaJIeHHS] HEXUTTE3JATHUX YJIAMKIB TNPHU3BOANUTH [0
yTBOpeHHs1 nedekTiB Ha ALIHII KOHTp(hOpCIB, L0
YTPYOHIOE TOYHY PENO3WIi0 (BTpaTa aHATOMIYHUX
OpIEHTUPIB), BCTAHOBJICHHS (IKCYIOUMX TBUHTIB Ta
cTabiri3amifo BETUKUX YJIAaMKiB, MIO0 y CBOIO Yepry
BIUIMBA€E Ha OJIHY 3 OCHOBHUX (YHKIIIH BEPTHKAIbLHUX
KOHTPGOPCIB — cripuiiMaHHA Ta Iepeada >KyBaJbHOI0
HABaHTAXXCHHS BiJ] 3y0iB IO OCHOBH 4epena. 3a TaHUMHU
OlOMeXaHIYHHUX JOCITI[KEHb 13 BUKOPHCTaHHSIM Me-
TOAY CKIHYCHHUX CJIIEMEHTIB, YTBOPEHHS Ie(EKTIB Ha
JUISHIIT KOHTP(POPCIB CIOTBOPIOE TPUPOJIHUN PO3IO-
IiT HATIPYKeHb 1 gehopMartiif B KICTKOBIl TKaHUHI Bep-
XHBOT IIeNeny 1 NPU3BOJUTE JI0 BUHUKHEHHS AUISTHOK
JIOKaJTFHO1 KOHIIEHTpaIlii Hanpy>KeHb B 30Hi (ikcaTopa,
IO € HA/JNOPOTOBUMH HaBiTh 32 YMOBH 3aCTOCYBAHHS
IUIACTHH MIABUIICHOT KOPCTKOCTI. 1le mpu3BOauTh 10
TIOTIPIIICHHS JKYBaJTbHOI (DYHKIIIl Ta CTBOPIOE PHU3UKHU

IJIACTHYHOT eopmallii Ta HaBiTh pyHHYBaHHA (pikca-
TOPIB Bill BTOMH. [HIIIOI0 MPOOIEMOIO € PU3UK MPOPI3y-
BaHHA IUIACTHHU, PO3TAIIOBAHOI Haj Ae(EKTOM uepes
TOHKUIA IIap M’SIKUX TKaHWH, 10 BIIIUISIOTH 1i Bif IMO-
POXHUHHM pOTa.

Bce BumeBkazane cripusiiio po3poOili Ta BpoBa-
JUKCHHIO TEXHIK TpaHCIUTAHTAIlil KiCTKA i Oe3moce-
penHbOTO 3aMimeHHs Ae(eKTiB BepTUKANEHUX KOHTP-
(opciB nHIEBOrO yepena Mmpu MPOBEICHH] BIIKPUTOI
pero3utii Ta ocreocuntesy. Tak Gruss ta in., 1985,
OIIMCYE TIEPEeBaru 3aCTOCYBaHHS AyTOJOTTYHOTO KiCT-
KOBOT'O TPAHCILIAHTATy 3 peOpa AJisl BiJHOBJICHHS Jie-
(heKTIB BepTUKAIHHUX KOHTPPOPCIB BEPXHBOT IICICITH
Iy JIiKyBaHHI ii mepesomiB. Bkazye Ha BUCOKY BHXH-
BaHICTh PeOEpHOTO ayTOTPaHCIIAHTATY, CTAOUIHHICT
(ikcanii, HU3bKUI piBeHb MiCIONEpPAIHHUX YCKIIal-
Henb [19]. Tak, Uckan Ta in., 2009, nmpoieMOHCTPYBaB,
0 TIPH BCTAHOBJICHHI 2 pe30pOyIOunX IUIACTHH, IPU
nepenomax 1o tumy Jle ®op I 30iIbIIeHHS CHITH 3MU-
KaHHA pi3uiB Bumie 44 H cTBOpIOE PU3UK MHEperoMy
Ta/ab0 HE3BOPOTHBOI nedopmairii ¢pikcatopy [20]. B
podoti Wang Ta ix., 2007, 110 3acTOCOBYBaIH MOEITIO-
BaHHSI IIEPEJIOMIB BEPXHBO] IIEJIEIH METOJIOM CKiHYEH-
HUX €JIeMEHTIB Oylo TOKa3aHO, IO MpPH IeperoMax
tuny Jle @op 1 3akpinneHnx 4 MIHIIACTHHAMH CHC-
Tema ikcauii 3naTHa cpuitHsaTH 10 90 % KyBaJbHOTO
HaBaHTa)KEHHs 0e3 He3BOPOTHROI Aedopmallii Ta pyi-
HYBaHHs, B TOH 4ac, sSIK BCTAHOBJICHHS 2 MIHIIIACTUH
BHSIBJIIIOCH HEAOCTATHBO €(DEKTHMBHUM HE 3BaXKAIOUH
Ha 1X JJoKajizarito. J[s 3a0e3neueHns cTabiIbHOCTI Ha
PIBHI IHTAKTHOT BEPXHBOT IIEJICTIH aBTOPH PEKOMEHTY-
Balll 3aCTOCOBYBaTH 6 MiHIIUIACTHH (2 JOZAaTKOBUX
TUIACTUH BCTAQHOBJIIOBAIM Ha JUISHIII MEpeHbOT OBe-
PXHIi BEpXHBOMIETEITHOTO cuHyca) [21]. 3a mannmu Ha-
LIAX JOCHIIKEHDb 3 0lOMEXaHIKA METOIB BIAHOBIIEHHS
LUTICHOCTI BEPTUKAIBHUX KOHTPGOPCIB BiTOMO, IO Y
BHUIIAJIKY (hopMyBaHHS AE(EKTYy BHIHIIEBO-BEPXHBO-
LIETIETTHOTO KOHTP(HOPCY HAPYKEHHSI, 110 BUHUKAIH B
MOJICNISIX B CEPEIHBOMY iX BEJIMYMHA CTaHOBWIIA
59,8434,7 MIla, a B OKpeMHX CIIOCTEPEKEHHSIX BOHU
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nepesutryBaimu 100 Mlla, 1o cTBOprOBaNIO PU3HUK TIJ1a-
ctryHO1 nedopmanii Ta pyiHyBaHHS (iKcaTOpiB Bif
BTOMHU. 3a HasBHOCTI Ae(EKTIB Ha AUISHI BEPTUKAIb-
HUX KOHTP(OPCIB BEpXHBOI IIETIETH, IHTeTpaTbHa KO-
PCTKICTh (hikcaril HAKICHUMHU IUIACTHHAMH 3MCHIIY-
€ThCA B 2,6 pasiB, a HAPY)KEHHS B elIeMeHTax (ikcartii
HaJl AUISTHKOIO JIeeKTy 3pOCTalOTh B CEPEIHBOMY Ha
46 %. 3amimeHas 1edeKTiB BepTUKATBHUX KOHTPHOP-
CiB BEpXHBOT MIEJCNH KICTKOBUMH ayTO TPaHCIUIAHTa-
TaMH MPH MPOBEJICHHI OCTEOCHHTE3Y, J103BOJISIE 3011b-
[IUTH IHTETPabHY JKOPCTKICTH (hiKcalii B cepetHbOMY
B 2 pa3u Ta 3MEHIINTH E€KBIBAJICHTHI HAaNpPYyXEHHS 3a
MizecoMm B enemeHTax (ikcanii B cepenapomy Ha 30 %
[9].

MeTo0 1aHOTO JAOCIIPKEHHS OYyII0 BUBYEHHS KJTi-
HIYHOT e()EeKTUBHOCTI 3aCTOCYBaHHS METOIY ayTo-
TPaHCIUTAHTAIIT KICTKH JJIs1 3aMilIeHHs e(eKTiB Bep-
TUKaJbHUX KOHTP(OPCIB CepemaHboi 30HM OOMMYds 3
TOYKM 30py PU3NKY BUHHMKHEHHS THIHHO-3aMajbHAX
YCKJIAJHEHb, CKCIIO3UIl IUIACTHH 1 TPaHCIUIAHTATIB,
PO3CMOKTYBAHHSI/BIATOPTHEHHSI NIEpECaKEHOT KiCTKH
Ta MOKJIMBOCTEH JIOCATHEHHS TOYHO1 pero3ullii Ta Bif-
HOBJICHHS TpPHUKYCy. 3a JaHUMH KOHTPOJBHHX
KOMIT'IOTepHUX ToMOTrpadiii po3cMOKTYBaHHS TpaHC-
IUTAaHTATIB HE BU3HAYANIOCh. Y BHITAAKy BUKOPUCTAHHS
AyTOJIOTIYHUX I'y0YaTO — KOPTUKATIBHUX OJIOKIB 3 JIiJIs-
HKH BEpTUKaJIHHUX KOHTP(HOPCIB, BIACYTHICTH PO3CMO-
KTyBaHHS IOSICHIOETBCSI THM, IO ryOuaTtuii Tum Oy-
JIOBU BEPXHBOT 1LIEJIENH CIIPUSIE KPALLIOMY KPOBOIIOCTA-
YaHHIO, IIBHJIKOMY KICTKOBOMY 3pOIICHHIO, TOMY
($i6po3He 3poIeHHs (IICEBAOCYTI00) MK BEPXHBOIO
IIENICTIO Ta IHIMMMH KICTKAMH CepelHBbOi 30HU 00-
JIMY4sl Maibke He 3ycrpivaerscs. Takox rybuarta Oy-
JIOBA CIPHSIE 3HWKSHHIO KUTHKOCTI THIHHO — 3aaJIbHUX
ycknaaHens [12, 24, 25]. VYV Bunaaky BUKOPUCTaHHS
KOPTUKAJIBHUX OJOKIB 3 IUISHKM TUTa HIDKHBOI IIe-
JIETHW, TOBIIMHA KOPTHKAJIBFHOTO TMIAPY JO3BOJISUIA
OTPUMATH IOJIOBXKECHUH 1EpioJl PO3CMOKTYBaHHS 0J10-
KiB, 110 BiJirpaBajio MO3UTHBHY POJb 3 OiOMEXaHITHOT
TOYKHM 30pY Ta JI03BOJISJIO OTPUMATH CTaOUIbHE KiCT-
KOBE 3pOIIEHHS y 30HaX KOHTaKTy ()parMeHTiB IIeer
Ta TpaHCIUIAHTATy y Hepioa crnocTepexeHHs. B poci-
JUKEHHS BKJIIOYAJIM TMALIEHTIB 3 MEPEBAXKHO BAXKKOIO
(menmianae 3mavenHs FISS Bim 5 (3,5+6,5) mo 6
(4+10,25) GauniB y rpymnax IOCTiPKEHHS) TPaBMOIO, 110
CYIIPOBOKYBAIACh YIaMKOBOIO (pparMeHTAINEI0 Bep-
xHbO1 menenu. Gassner ta in., 2003, Bkasye, 10 Taxi
XBOpP1 MAalOTh MiABUINEHUNA PU3UK BUHUKHEHHS TOCTT-
paBMaTHYHHX YCKJIaJHCHb a 3a0€3MeUYCHHS TOYHOI pe-
mo3uilii Ta cTabiIpHOI (hikcallii yJaMKIB B [IUX BUIAI-
Kax yTpymaHene [22]. 3a qaHUMU HAIIOTO TOCTIKEHHS
KITBKICTh MAIIEHTIB, 0 Mald Xo4ya 6 OJHE Micisore-
patiiiHe ycKIagHEHHS MICs XipypridHOTO JIIKyBaHHS
TIepesIOMIB BEPXHBOT IIEJIeNH Ta KICTOK CepeTHbO1 30HN
o6mmaust cknana 28 ocib (36,3 % Bix 3aranbHOT KUTBKO-
CTi MAIliEHTIB BKIFOYCHHUX Yy nochimkenHs). i mokas-
HHMKH CHIBIAAArOTh 3 gociimkenasaymu Kaufman ta ix.,
1984, Shibuya Ta iH., 2007, Ta € ICTOTHO HIKYUMH 32
nociimkenHs Salentijn ta iH., 2014 [2].

[Ipu mopiBHAHHI YaCTOTH YCKIAJHEHb PI3HUX TH-
IiB y MaIi€eHTIB B KJIIHIYHUX rpynax Oyjio BU3HAYEHO,
10 HafBHIIA YaCTOTa YCKIAJAHEHb THIFHO-3aMaIbHOTO
XapakTepy, eKCIO3UIIii TUIACTHH Ta MicIsIonepaniiHIx

MOpYIIeHb MPUKYCY Oyna mpuTamMaHHa naiiearam Gr2
(rpyma 3 nedexTamu BepTHKaIBHUX KOHTpGopciB). Le
MOXKHa TOSICHUTH 30KpeMa TSDKKOI IIeJIeITHO-JINIe-
BOIO TPaBMOIO, HASIBHICTIO PiOHOYIaMKOBO1 (hparMeH-
Tauii BEpXHBOI IIENenH, KOHTAaKTOM KICTKOBHX YJlaM-
KiB i3 30BHIIIHIM CepeIOBHUIIEM HYepe3 ITOUTKOKESHHS
M’SIKMX TKaHUH, BIITEPMiHYBaHHSM XIpypriyHOTO Ji-
KyBaHHS, IOJOBXKEHHM YacOM OIIEpPaTHBHOIO JIKYy-
BaHHS 4epe3 CKIAJHICTh IPOBEICHHS pero3ulii,
BTpaTH opieHTHpiB, Towmo. [Ipu 3acTocyBaHHI KiCTKO-
BHX ayTO TPAHCIUIAHTATIB YacTOTa BTOPHHHUX 3Mi-
HICHb, AedopMallil IIIACTUH Ta MICIIONepPAI[IfHUX 0~
PYIICHBb IPUKYCY Yy MAIIEHTIB i3 BAYKKOIO TPABMOIO, 10
CYNPOBOKYyBajlachk JIpiOHO YIIaMKOBOIO (parmMeHTa-
II€I0 Ta YTBOPEHHIM JeheKTiB KOHTPOPCiB Oylia MeH-
II0F0, IO CBIMYHUTH MPO IMOTCHINHHI IepeBaru MeTo-
Jukd. BogHouac rmpu npoBesieHHI CTATUCTHYHOTO aHa-
73y 3a JaHOi KITBKOCTi CIIOCTEpPEeKEHb BIpPOTiTHUX
BIZIMIHHOCTEH 32 4aCTOTOIO YCKJIQHEHb B YCiX 3-X Ipy-
rmax BUsBJICHO He Oyino. OTpuMaHi TaHHI MiATBEPINIH,
10 BCTAHOBJIEHHSI KICTKOBHX ayTO TPAHCIUIAHTATiB Ha
JIUISTHIT BEPTUKATHHUX KOHTPPOPCIB BEPXHBOT IIETIETTH
HE CYNPOBOIKYETHCS MiIBUIICHUM PH3UKOM PO3BHTKY
THIHHO-3aMaNbHUX MPOIIECIB, BIATOPTHEHHS, EKCIIO3H-
Iii 91 PO3CMOKTYBaHHS TPAHCIUIAHTATY MOPIBHIHO i3
PETO3HITIEI0 Ta OCTEOCHHTE30M BCiX YIIaMKiB 13 30epe-
JKCHHSM IX KUTTe3aaTHOCTI. 1]e MokHa MOSCHUTH J00-
PUM KPOBOIIOCTa4aHHSIM BEPXHBOI LIEJIETIH, 0COOINBO
JIUITHOK (KOHTP(OPCIB), 1110 3a3HAIOTH CTHCKAI0YOT0 Ta
PO3TATYIOUOTO HAaBaHTAKEHHS, e()EKTHUBHICTIO cydac-
HUX METOJIB aHTHOI0THKOTEpAIii, Ta 3MEHIIICHHSM iH-
Ba3MHOCTI XIpYpriyHUX BTPY4aHb Ha AUISHIN YIITKO-
JOKEHOT KICTKHU.

BcraHoBneHHS KICTKOBHX ayTO TPaHCIUIAHTATIB
JI03BOJISIE OUTBII TOYHO BIZHOBHUTH BHCOTY 3pYHHOBa-
HOTO KOHTpGOpCy Ta cTabiIbHO 3adikCcyBaTH anbBeo-
JSAPHUHA TapOCTOK B NPaBHJIFHOMY HOJIOXKEHHI B 3-X
TUIOLIMHAX, IO TIO3UTUBHO IM03HAYAJIOCh HA MOYJIUBO-
CTi BITHOBJIEHHS IPUKYCY Ta MPO(LTAKTHIII BTOPUHHHUX
3MillleHb, OCOOJIMBO Y MAal[iEHTIB 13 BUCOKUM piBHEM
maeBMarm3anii KC30 Ta CTOHIIEHHSM KICTKOBHUX
CTPYKTYp (mHeBMarnuHuil T OynoBm). Boamnouac,
aHaJIi3 BiIJJAJICHUX Pe3yNbTaTiB XipypridvHUX BTPY4aHb
3 TOYKH 30py BITHOBIICHHS NMPHUKYCY HE BUSBHUB p030i-
JKHOCTEH STK MDK TPYTIORO 1, 110 BKITFOYAsia OLIbII CIIpH-
SITIIUBI IepesioMu 0e3 YTBOpPEeHHs Ae(heKTiB KOHTPOp-
ciB ta 2 i 3 rpynamu. Takox He Big3Ha4YaIoCh Biporia-
HOI PpI3HUIII TpPH 3aCTOCYBaHHI TpPAHCIUIAHTATIB 1
HaKICHUX IJIACTHH K camocTiiiHoro pimenHs (Gr2 vs
Gr3).

Lle MO)KHa TOSICHHTH HACTYIHUM: IMOPYLICHHS
NPUKYCY Yy MAIi€HTIB i€l KaTeropii B micisoneparii-
HOMY TepioJli MOKYTb OyTH 3yMOBIJICHI HETOYHOIO pe-
TO3HUIIIEI0, HASBHICTIO MEPENOMIB HHMXHBOI ILEIIEIH,
JEHTOAJIbBEOJIIPHOIO TPABMOIO, HE CAHOBAHOIO IIOPOK-
HUHOIO POTA, Ta TIOPYIIEHHS pOOOTH KYBaJIbHUX M’ SI31B
BHACJIJOK iX pyOIfOBaHHSI, 3arOEHHSI, TOLIIO.

[IpoBeneHwuit Hamu 0AHO Ta GaraToHaKTOPHUIA TH-
CIepCiiiHUI aHali3 METOOM JIOTICTUYHOI perpecii Bu-
SIBUB, [1I0 OCHOBHUMH YUHHHKAMH, 1110 BIpOTiJHO BILIU-
BaJIM HA PU3UK MICISONEpalliiHUX TOPYIIEHb [IPUKYCY
Oy HETOYHa pero3ullis (GparMeHTIB BEpXHBOI IIe-
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JIeTIN, HAsIBHICTh MEPEIOMIB HMXKHBOI LIEJIeNH, PO3X0-
JUKEHHS KpaiB OlepalliifHoi paHu i eKCITO3UILIA MIaCTHH
B TIICJISIOTIEpaIifHOMY TepioJii Ta 0COOIMBOCTI aHATO-
migaO1 OymoBu KC30, Bu3HaueHi 3a iHIEKCOM iX mHe-
BMaTm3anii. OTxe BaXKKICTh Ta XapakTep TpPaBMH Ta
0CcOONMMBOCTI aHATOMIYHOI OyJOBM Ta apXiTEeKTOHIKa
KC30, a takox mepe0ir mporieciB pereHeparrii KicTKH
B IicIsionepaniiHoMy Tepioi, 0 € ayXe BapiaTHB-
HUMH [apaMeTpaMH, BIUIMBAIOTh Ha PE3yNbTYH0di
OKJIFO3ii Hi CHIBBIAHOIICHHS OUIBIIIO MIpOIO HIXK 3a-
CTOCOBAaHMH CTIOCI0 XipypridHOTO JIIKyBaHHS.

[Jane nociimkeHHS Ma€ HU3KY 0OMEXEHb, cepell
SKAX MOJYKHa BU3HAYMTH HACTYIHI SIK OCHOBHI, IIO
BIUTMBAIOTH Ha JJOCTOBIPHICTh JaHUX. HHU3bKa KiTBKICTH
XBOPHX, 110 HaBIiTh, 382 YMOBH HasiBHOCTI 20-30 martie-
HTIB y Tpynax JOCHIIKCHHS HE Jla€ 3MOTY OTpUMaTh
CTaTUCTUYHO JOCTOBIPHY DI3HUIIO 3a JOCIIIKyBa-
HUMH TOKa3HUKaMu y rpymax. HeoxHopinHicTs BUOI-
PKH 3a XapaKTepOM TPaBMaTHYHHX YIIKOJKEHb (3Ba-
JKal04M Ha iX 3HaYHY iHAWBiNyaJIbHY BapiaTUBHICTh) Ta
BaXKICTh cTaHmapTu3alii. HaBite 3a yMOBH i301H0Ba-
HUX MEPEIOMIB BEPXHBOT 1NN HE 3aBXK 1 BAAETHCS
BiTHECTH TIEpENIOM JI0 OHI€T UiTKO BU3HAYEHOI TPYIIH,
aJUKe 4acTi BUIMaAKY OEAHAHHS JIEKUTBKOX XapaKTepu-
CTUK TIEpPEJIOMIB HE JIMIIE Ha MUISTHKAX Pi3HUX KOHTP-
(opciB, a HaBiTh Ha IICHTUYHUX AUTTHKAX TPOTHIIEK-
HHUX CTOPIH. A 3a yMOBH 0aratoyJaamMKoBOi (parmeHTa-
ii BEpXHBOI MIENENH, a TAKOXK HAsBHOCTI MEPEIOMIB
HYDKHBOT IIEJNIeNH, PI3HUX TEPMIHIB JIIKYBaHHS, BHUKO-
PHUCTaHUX XipypriuHUX TOCTYIIIB, MiIOip MALEHTIB 3Ti-
JIHO KPUTEpiiB BKIIOYEHHS Ta BUKIIOYEHHS B I[bOMY
BUMAJIKy CYTTEBO YCKJIQAHIOE CTAHAAPTU3AIII0 TPYIIL.

BriM oTpumaHi pe3ynbTaTd J03BOJSIOTH CTBEp-
JDKYBaTH, 10 XapaKTePUCTHKH MEepeIOMIB BEPXHBOT
mIeJiend i ePeKTUBHICTD IX JIIKYBaHHS 3HAYHOIO MIpOIO
3ajexarb BiI ocoOuuBocTed i apXITEKTOHIKH: Tak,
3HmKeHA BennanHy 111 30imprye pusuku 6araTo yina-
MKOBOi (pparMeHTanii i 3a MO€IHAHHS i3 IHIIMMHU He-
CHPUSTIAMBUMH YMHHUKAMH TIOTIPIIY€E MPOTHO3, 100
PO3BHTKY yCKJIaJHEHb. BusHaueHo, 110 nepenoMu HU-
JKHBOT 1eneny abo HETOYHA PETIO3HIIIs IEPEIOMY Bep-
XHBO IIENIeNH 32 JaHUMH OJHO(AKTOPHOTO AWCIIEp-
CIfHOTO aHaJIi3y CTaTUCTUYHO JIOCTOBIPHO BKa3ylOTh
Ha PU3UK BUHUKHEHHSI IOPYIICHHS IPUKYCY Y HiCIs0-
nepauiiinomy nepioai (p<0,05), a nani bararodaxrop-
HOTO JMCIIEPCIfHOTO aHaNi3y CBig4aTh MPO HASBHICTH
CepeHbOi CTETICHI BUPAXXEHOCTI 3B’ SI3Ky PU3HUKY ITOPY-
uieHHs npukycy 3 piBHeMm II1 Ta HasBHICTIO pO3XO-
JUKEHHS KpaiB OlepariifHoi paHu.

TakuM YMHOM, NPOBEAEHI JOCIIKEHHS JI03BO-
JIUIIM BU3HAYUTH YacTOTY 1 CTPYKTYPY YCKIAIHEHb Y
TAIIEHTIB 13 B)KKOIO MOETHAHOIO TPABMOIO CEPEAHBOT
30HU 00My s, 30kpema 3 I[1BII]. Bynu BusHaueHi dax-
TOPH PU3UKY BHUKHEHHS YCKIIaJHEHb 1 TIATBEPPKCHUH
BILIMB aHatoMii Ta apxitektoHiku KC30 (crymeHto i
MTHEBMATH3allil), sIK Ha XapaKTep YIIKOKCHb, TaK i Ha
MIPOTHO3, MI0/I0 PO3BHUTKY YCKJIaJHEHb (y MOEJHAHHI 3
iHImUMH (akTopaMu pU3NKy). BecraHoBieHo, mo mpu
JpiOHO YIaMKOBHUX IEPEIOMaX, 10 CYIPOBOIKYIOTHCS
YTBOpPEHHAM JAe(eKTiB BEPTHKATBHUX KOHTP(OpCIB
BII, wacrora THili{HO-3allAJILHUX YCKJIaJHEHb, €KCIIO-
3MIIIi MJIACTHH, HECIIPOMOIKHOCTI CHCTeMH (ikcarrii Ta

MOPYILEHb PHUKYCY € OLIBIIO0 (X04a 32 AaHOT KUITBKO-
CTi CIIOCTEPE)XEHb PI3HHUIS BUABISIETHCA HE JIOCTOBIP-
HOW). byno mokaszaHo, 1m0 3aCTOCYBaHHS KiCTKOBHX
ayTO TPAHCIUIAHTATIB i3 IEpeAHBO1 CTIHKH TaliMOPOBOi
MTOPOKHUHM, TA00PINIs, 30BHIIIHBOT Koco1 minii HI,
Ta CKJICTIHHS Yeperna He CYNpPOBOKYETHCS ITiBHIIE-
HUM PHU3MKOM THIHHO-3aMaJIbHAX yCKJIAJAHEHb, EKCIIO-
3MLIT MJIACTHH YU PO3CMOKTYBaHHs TPaHCIUIAHTATIB,
HATOMICTh IEMOHCTPYIOTh TIEBHY TEHJICHIIIIO /IO 3MCH-
IIEHHSI YaCTOTH BTOPHHHUX 3MillIeHb 1 TOPYIIEHb MPHU-
Kycy. OOMexeHHS 32 KUIbKICTIO IaIli€HTiB, BaXXKIiCTh
CTBOPEHHS OJIHOPIHOCTI y TpyIIax JIOCTIPKEHHS BCE K
He JI03BOJISIE HAM NIEPEKOHIIMBO CTBEPIDKYBATH, PO T1e-
peBaru BCTAHOBJICHHSI KICTKOBHMX TPAaHCIUIAHTATIB Iie-
pell caMOCTIHHUM 3aCTOCYBAHHSIM JKOPCTKIIIUX TL1ac-
e y namieHTiB 3 [IBII] 3 medexToM BepTHKATBEHUX
KoHTpdopCiB, e MUTAHHS TOTPEOYE MOAATBIIOrO BU-
BYEHS Ha BEJIMKUX IPyNax XBOPUX B MYJIbTUILICHTPOBHUX
PaHIOMI30BaHUX JOCITIIHKCHHIX.

BucnoBku. 1. IlepenoMu BepxHbOi IIEIENH Y Ma-
LIEHTIB 3 TIOETHAHOIO TPABMOIO CYIIPOBOKYIOTHCS BH-
COKMM pHU3UKOM BHHHUKHEHHS IIOCTTPaBMAaTHYHHX
yckIagHeHb. Tak THilfHO-3amanbHi MPOIECH B TOMY YH-
CJIi TPaBMaTHYHUHN OCTEOMIEIIT 1 TpaBMaTUYHHIA CHHY-
cut posmiucs y 10,4 % mocmimkyBaHHX XBOPHX, PO3-
XO/DKEHHS KpaiB paHH Ta €KCIIO3UIIIS IUIACTUH CKIIAIIN
9 % Ta 7,8 % BINNOBiIHO MeXaHIYHA HECIPOMOIKHICTb
cucteM (ikcamii (mepenomu, IacTuyHi aedopmarii
TUIACTUH, PO3XUTYBaHHS 1 BUNAJ(IHHS UIYpYMIB) 1 MOT-
peba B ix BumanerHi — 15,6 %, micnsonepariiHi gedo-
pMauii Ta nopymeHnHs npukycy — 11,7 %, nopymeHHs
¢yukuii V ta VII mapu gepemnHo-MO3KOBHX HEPBIB —
36,3 %.

2. 3acToCyBaHHS TUIACTUH 30WUIBIICHOT )KOPCTKO-
CTi Ta KICTKOBHX ayTOTPAHCIUIAHTATIB IS 3aMIIIeHHS
JIe(eKTIB BUIIMIC-AILBEOJISIPHOTO Ta HOCO-JIOOHOTO
KOHTp(OpCiB cepeqHpOi 30HH OOIMYIUs, HE CYIpPOBO-
JDKYETHCS BIDOT1JHUM 30UIBILICHHSM PU3UKY HiCiIsI01e-
pamiiHuX yckiaaaHeHb. BiqzHaueHa TEHACHINS 10 3Me-
HIIEHHSI YaCTOTH THIHHO-3alaJIbHUX IPOIECIB, EKCII0-
3MLIT IJIACTHH Ta 3TMIIKOBHUX ITOPYIIEHb IPUKYCY IPU
3aMilIeHH BKa3aHUX Me(EKTiB KICTKOBUMH ayTO TPaH-
CIIAaHTaTaMH MOPIBHSHO i3 CAaMOCTIfHUM 3aCTOCYBaH-
HSIM IUTACTHH, IO OJHAK 32 JaHOi KUTBKOCTI criocTepe-
JKEHb BUSIBHJIACHh HEIOCTOBIPHOIO.

3. OCHOBHMMHM YHHHHKAMH, 1110 3HaurMo (P<0,05)
BIUIMBAIM Ha PU3UK IMICIIONEpaliiiHuX IOpyIIeHb
NPUKYCY 32 JAaHUMH OJIHO Ta OararodakTopHOro aHa-
73y OynHM HETOYHA Peno3uiis (parMeHTIB BEPXHBOI
menenu (BII=53 (95 % JII 5,7-497)), HasBHICTH TIepe-
nomiB HIkHBOI menernu (BII=3,51 (95 % AI 1,02-
12,1)), y nBodakTopHii Mozeni 0COOIMBOCTI aHATOMi-
9HOT OYJIOBH Ta PO3XOKEHHsI KpaiB omepaIiiiHoi paHu
AUC=0,76 (95 % A1 0,56-0,91)).
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UPPER LIP, HARD AND SOFT PALATE

Anomauis.

Axmyansnicms. Bpooowceni 00HOOIMHI HE3pOUeHHs 8EPXHbOI 2ybu, meepooco ma M’ 5K020 RIOHeDIHHS
(BOHI'TI) ¢ nepwonpuyunoro pozgumxy oegpopmayiii eepxuvoi wenenu. O0paszy nicia HapoOdceHHs 6i00y8a-
FOMbCsL 3SMIHU AHAMOMO-QYHKYIOHATbHUX NOKA3HUKIE CAMO020 OeheKmy meepoo2o ma M aKo20 NiOHeOIHH S, MAi020
ma 8enuKo2o Gpasmenmis 6epxuvboi wjenent, Wo cymmeso GNIUSAE HA 63AEMOPOIMAULYBAHHS BEPXHLOI A HUMC-
HbOI Wenen, popMy8aHHs NPAGULLHUX OKIIO3IUHUX cniggiOHOWeHb. Kpumepiem epexmuenocmi nepsunHozo xipy-
peiunoeo aikyeanns dimei 3 BOHI'TI € possumox eéepxnvoi wenenu. Ilpu eumipi po3mipie eepxnvoi 3y06H0I Oyeu y
oimeil 8Cix 6IKOBUX 2PYN BUKOPUCTNOBYEMbCA PI3HI AHMPONOMEMPUYHI MeMOOUKU, AKI nepeddauaroms 8UMipio-
BAHHSL BIOCMAHI MIJIC MUMYACOBUMU IKIAMU MA MOIAPAMU MA OQIOMb 3M02Y OYIHUMU PO3MIPU MA NOPIGHAMU
PO3BUMOK 8epXHbOI Wesienu Hagimb Ha Oe33y0ux wenenax, wo 00360J4€ 00CTIOUMY MOPHOMEeMPUYHI 3MIHU 8J1Ce
NOYUHAIOYU 3 PAHHBOZO GIKY.

Mamepianu ma memoou. Ilposeoero obcmedicenusn 56 ckanosanux moodeneti dimeti 3 BOHI'TI, wo npoxo-
ounu Xipypeiune NiKy8aHHA HA KAIHIUHIL 0a3i Kapedpu XipypeiuHoi cmomamonosii ma wjeientHo-iuyesoi Xipypeii
oumsuozo eiky HMY imeni O.0.Bozomonvys (m. Kuis, Yrpaina) ma xainiku « Centrihnoy ®@edepanvrozo ynisep-
cumemy Can-Ilayno (m. baypy, bpasunis).

Pesynvmamu. Ananiz nokasHuxie 6uasus, wjo HauOiNbW 3MIHEHUMU NOKA3HUKAMU 6 000X 2pynax nepiod 6yau:
Ppo3mip Oegpekmy midxc mopyegumu Kinysmu ghpazmenmis anveeonsapnozo giopocmia (PP), axuii naseuuii y 100 %
(n=40) dimeii, are y dimeui opyeoi epynu 6in 6ye dinbwum Ha 3,92 mm. Biocmans C2C2°, 6yra cmamucmuyHo
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docmosipho 36invuena 6 1,3 pazu nopiensano 3 Hopmoio, a éiocmans C1CI1’ 36invuena cmamucmuyno He 00Cmo-
gipro. Biocmanv TT’ makoswc mana 36invweni noxasnuku 6 1,2 pasu. Toodi ax eiocmane QQ’ nepeunno eace mana
Hudtcui 3uauenns na 10 % nopisHamno 3 Hopmoro.

Iicna nikgioayii’ ecix Oeghexmis 8iOMiuAEMbCA pi3Ke 3MEHUIeHHA 8CIX 3HAYeHb NOKA3HUKIB ) 000X 2pynax.
Busieneno piznuyio mixic PP na pieni anbeeonsipno2o eiopocmky 0o ma nicis xetnopunoniacmuxu (p=0,016). Bio-
Mmivaemues 3menuenns eiocmani CIC1’ 6 cepeonvomy na 4,2 mm, ane 6 nOpieHsHHI 3 HOPMOIO Yeli NOKASHUKU
siocmae 6 1,6 pasis. Ti orc pesynomamu noxasye i giocmans C2C2° (p=0,199) ma 3menuyemscs nicis onepayii
na 2,3 mm. Hokasznux eiocmani QQ’ 0o ma nicis onepayii 6xazye na iomiHHicmb Ha pisHi sHayumocmi p<0,001,
3meHutyemocs Ha 8,7 mm ma giocmac 8i0 Hopmu 8 1,8 paszis. Ilokaznux siocmani TT’ 0o ma nicas onepayii He
nokasye cmamucmuury siominnicms (P=0,907) ma 3naxooumwvcs 6 mexcax 8ikosoi Hopmu. TlopieHsnHs pe3yib-
mamie po3mipia niciia XipypeiuHo2o NiKY8aAHHI MidC nepuioro ma opy20to 2pynamu NHOKA3YE, Wo 8IOMIHHICIb He €
cmamucmuuno 3navumoio (p=0,094).

IIpogedenuii koperayiinuii ananiz noxazas NPAMONPONOPYItHY cutvbHy 3anedxicHicmos nokaswuxka CICI’ 3
C2C2’ na pisni 0,707, ma cepeonio 3 QQ° (na pisui 0,591) ma TT’ (0,488); y noxaznuxa C2C2’° cuavna 3anedic-
nicmo 3 nokasnuxom QQ° (0,727) ma cepeons 3 TT (0,55); y QQ’ susigiieno cepeoHio 3a1exnCHicmy 3 NOKASHUKOM
TT’ (0,616); ne sussneHo 6y0b-saK020 38 A3KY Midc noxkasnuxkom PP ma inwumu napamempamu. Posmipu wupunu
Odeghexmy noxasanu 6i0CYmHicmy 36 'SI3Ky 3 WUPUHOIO BEPXHLOI WeNenu | HAABHICMb CUILHO20 NPAMONPONOPYil-
HO20 38 a3Ky Midc coboro. Kopenayia noxkasnukie mpanceepzanvuux posmipie y oimeii 3 BOHITI cgioyums npo
63A€MO038 SI30K iX, ale He NOKA3YE 38 'SA3KY 3 po3mipamu oeghekmy.

Bucnoexu. Haiibinow 3mineHuMu MOpGHOMEMPUYHUMU NOKAZHUKAMU 8EPXHbOL Wenent 00 npogedenist nep-
BUHHUX onepayiil npu 2-xemanHomy ma 3-X emanHomy npomoKoiax oyau. posmip oegexmy mioc gpacmenmamu
AbBEONAPHO20 BIOPOCMKA, BIOCMANb 8 OUCIAILHIN OLISIHYL IKOK MA 8i0CMAHb MINC OUCMATbHUMU KDASMU OCIAH-
HiX 3Y018, AKI Manu 30inbweni 3nauenus 6 1,2-1,6 pazis. Tooi sk i0cmaHb Mixc mouKamu nepexooy ciu3080i 0bo-
JIOHKU 5iICeH 8 meepoe NIOHEeOIHHS 6 OLISIHYL Nepuioeo MOJIAPY NEPEUHHO 6ice Mana Hudcui snavenus Ha 10% nopi-
8HAHO 3 HOpMOI. 11icna nepeuHHUX XipYp2iuHUX 8MPYYans BIOMIYAECMbCA 3HAYHE 3MEHUEHHs PO3MIPI8 8 OinAHYi
KOl ma nepuiux Moapie, Wo 0ac 3M02y 8useumu OLIAHKU PUSUKY pocmy éepXxHvoi wenenu y oimei 3 BOHITI.
Ulupuna degpexmy 6 dinsanyi mopyesux gpasmenmis anbeeoasipHo20 6i0OPOCMKA He NO8 [3aHA 3 MPAHCEEP3Aib-
HUmMU posmipamu 6epxuvoi weienu ma y 68-82 % Oimeii nicia 3akpumms nepeuHHUX oegexmis Oyna 6 medlcax
mopyesux KOHmMaKmis.

Abstract.

Background. Congenital unilateral cleft of the upper lip, hard and soft palate (CLP) is the primary cause of
deformities of the upper jaw. Immediately after birth, there are changes in the anatomical and functional param-
eters of the defect of the hard and soft palate, small and large fragments of the upper jaw, which significantly
affects the relationship of the upper and lower jaws, the formation of the correct occlusal relations. The criteria
for the effectiveness of primary surgical treatment of children with CLP is the development of the upper jaw. When
measuring the size of the upper dental arch in children of all ages, various anthropometric techniques are used,
which measure the distance between the temporary canines and molars and allow to estimate the size and compare
the development of the upper jaw, even on edentulous jaws, which allows to study morphometric changes.

Materials and methods. A survey of 56 scanned models of children with CLP who underwent surgical treat-
ment at the Clinical Department of Surgical Dentistry and Maxillofacial Surgery of Childhood Bogomolets NMU
(Kyiv, Ukraine) and the clinic "Centrihno" of the Federal University of Sdo Paulo (Bauru, Brazil).

Results and Discussion. The analysis of indicators revealed that the most changed in both groups were: the
size of the defect between the end ends of the fragments of the alveolar process (PP), which is present in 100 %
(n=40) children. The distance C2C2' was statistically significantly increased 1.3 times compared to the norm, and
the distance C1C1' was increased statistically significantly. TT’s distance also increased 1.2-fold. Whereas the
distance QQ initially already had lower values by 10% compared to the norm.

After elimination of all defects there is a sharp decrease in all values of indicators in both groups. The dif-
ference between PP at the level of the alveolar process before and after cheylorhynoplasty was revealed (p=0.016).
There is a decrease in the distance C1C1' by an average of 4.2 mm, but compared to the norm, this figure lags
behind 1.6 times. The same results are shown by the distance C2C2' (p=0.199) and decreases after operations by
2.3 mm. The distance QQ’ before and after the operation indicates a difference in the level of significance p<0.001,
decreases by 8.7 mm and lags behind the norm by 1.8 times. The TT’ distance before and after surgery does not
show a statistical difference (p=0.907) and is within the age norm. Comparison of the results of size after surgical
treatment between the first and second groups shows that the difference is not statistically significant (p=0.094).

The correlation analysis showed a directly proportional strong dependence of C1C1' on C2C2" at the level
of 0.707, and the average with QQ" (at the level of 0.591) and TT" (0.488); C2C2" has a strong relationship with
QQ' (0.727) and average with TT' (0.55); in QQ' the average dependence with the TT" index (0.616) was revealed;
no relationship was found between the PP and other parameters. The size of the defect width showed no connection
to the width of the upper jaw and the presence of a strong direct relationship between them. Correlation of trans-
verse dimensions in children with CLP indicates their relationship, but does not show a relationship with the size
of the defect.

Conclusions. The most altered morphometric parameters of the upper jaw before primary operations in 2-
stage and 3-stage protocols were: the size of the defect between the fragments of the alveolar process, the distance
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in the distal part of the canines and the distance between the distal edges of the last teeth, which had increased
values of 1.2 -1.6 times. Whereas the distance between the points of transition of the gingival mucosa to the hard
palate in the area of the first molar initially had lower values by 10 % compared to normal. After primary surgery,
there is a significant reduction in the size of the canines and the first molars, which allows to identify areas of risk
of growth of the upper jaw in children with CLP. The width of the defect in the area of the end fragments of the
alveolar process is not related to the transverse size of the upper jaw and in 68-82 % of children after closing the

primary defects was within the end contacts.

Knrwowuosi cnoea: Bpoodiceni nespowenns 2you ma nionebinms, XetiopuHonIacmuKa, 6e10n1acmuKa, ypaHo-

niacmuka.

Keywords. Cleft lip and palate, cheylorhynoplasty, veloplasty, uranoplasty.

AKTyajbHicTh. BpomkeHi oqHOOIUHI He3po-
LIEHHS BEPXHHOI I'yOM, TBEPJAOro Ta M’SKOTO MiIHE-
6innst (BOHI'TI) € nepuonpuyrHoo po3BUTKY Aedop-
Mariii BepxHboi meinenu[1,2]. Oxppa3y micis Hapo-
JUKEHHS BiOyBarOThCS 3MIHHA aHATOMO-
(YHKIIOHATBHUX MMOKA3HUKIB CaMOTO Ne(eKTy TBep-
JIOTO Ta M’SIKOTO ITTHEO1HHS, MAJIOTO Ta BEJHKOTO (pa-
IMEHTIB BEPXHBOI IIENeNy, 10 CYTTEBO BIUIMBAE Ha
B3a€MOPO3TAIIyBaHHS BEPXHBOI Ta HIKHBOI IIEJIEl,
(GbopMyBaHHS TMPaBWIBHUX OKJIIO3IMHUAX CIIBBIIHO-
menb [1,2,3]. M 131 HLis BilirpaloTh BaKJIMBY POJIb
HE TUIBKH Y TIOJIOKEHHI TPhOX HE3POIIEHHX (pparMeH-
TiB BEpXHBOI IIENIEMH, a 1 y X pocTi. BctaHOBNIEHO, 110
y MiCISIX TOpYyLIeHHS (QyHKIIOHAIBHOT TisTIBHOCTI XKY-
BaJIbHUX Ta MIMIYHHUX M'SI31B IPUITUHSETHCS YU 3HUKY-
€ThCA JI0 MIHIMyMY PIiCT KiCTKOBOi TKaHWHH, 3MiHIO-
eThcs (hopMa KicTku [4,5]. 3HaUHE MOPYIIICHHS PIBHO-
Baru M's3iB JIMI, IO crioctepiraeTsest mpu BOHITI,
3MIHIOE TIOJIO)KEHHSI Ta B3a€MOPO3TAIllyBaHHS HE3pO-
meHnx (parMenTiB. HacTymHUM cyTTeBHM (haKTOpOM
BIUIMBY Ha PO3BUTOK BEPXHBOI IIEINIENHN € NIEPBUHHI Xi-
pypriufi BTpydaHHs (BEJIOIJIACTHKA, YPaHOIUIACTHKA,
ypaHOcTaiTOmIacTHKa), SIKi PEKOHCTPYIOIOTh TKa-
HUHHU BEPXHBOI IICJCIH Ta YMOBHU JUIsl BIMHOBJICHHS ii
aHaTOMO-QYHKITIOHANBHOI ~ cripoMoxkrocTi  [1,2,5].
Xipypriune nikyBanas BOHI'TI sBisie co6oro ckinaany
XIpypriuHy 3ajady, yCHilllHe BHUPIIICHHS sIKOi 3ae-
XKHTB BiJ] 0aratbox (pakTopiB: BUAY HE3POLICHHS, MOP-
(GO YHKITIOHAIBHOTO CTaHy TKaHUH T'yOM Ta IIigHe-
OiHHs1, MeTouKH omeparii. [IpaBuibHe B3aeMopo3Ta-
LIYBaHHS HE3pOLICHUX (parMeHTiB BEPXHBOI LIEIICTTH
BH3HAYAIOTH BUOIP METOANKU IEPBUHHUX XiPYPTidHIX
BTpy4aHb Ha T'y0i Ta migHeOiHHI, eTarmHOCTI X BUKO-
HaHHA. OCTaHHE MOJI0’KEHHS TAK0XK MOJKE BIIJIMBATH HA
PO3BHTOK IIEJICTIH.

Ha cporomui icHye 1’Th OCHOBHUX IPOTOKOJIIB
JIKyBaHHS JiTeH 3 BPOKCHUMH OJHOCTOPOHHIMH He-
3pOIIeHHSIMU TyOu Ta miaue6inus [6,7,8]. HaiiGinbrm
MIOIIUPEHUMH € IBOETAIHI Ta TphoXeTamnHi. J[Boerar-
HUH Ha TepuioMy erarmi nependadae OJHOMOMEHTHY
XEUJIOPHHOIUIACTHKY 13 YPaHOIUIACTHKOIO 0€3 opTo-
JOHTHYHOI KOPEKIii, Ha IpyroMy — BEJIOIUIACTHKY;
TPbOXETAIHUNA — MEPIIOI0 BUKOHYETHCS XEHJIOPHUHO-
TUTACTHKA, Ha IPYrOMY — BEJIOTIIACTHKA, HA TPETHOMY —
ypanoruiactuka [9, 10, 11].

Kputepiem edexkTuBHOCTI IEpBUHHOTO Xipypriv-
Horo sikyBaHHs fireit 3 BOHI'TI € po3BuTox BepXHbOT
mieneny, 0e3nocepeHb0 MDK3YOHI CITIBBiTHOIICHHS.
JJis OLIHKKA MDK3YOHOTO CIIBBIITHOIICHHS, OCHOBOIO
SIKOTO CTAHOBHTb MDKPI3IEBE CITIBBITHOLICHHS, € Me-

tomuka GOSLON [12,13,14]. Bona 06’€KTHBHO OILli-
HIO€ 3yOHI CHIBBITHOIICHHS HAMPUKIHIII 3MIiHHOTO Ta
Ha MOYaTKy CTAHOBJICHHS IOCTIHHOTO MPUKYCYy. B Toi
K€ 4ac, HE OIIIHIOETHCS CTAH BEPXHBOI IIENIENH 3aje-
JKHO BiJI €TAlHOCTI BUKOHAHHS NEPBUHHUX XIpyprid-
HUX BTPYYaHb Ha M SIKMX Ta TBEPANX TKAHWHAX.

[Tpu BuMipi po3MipiB BepXHBOI 3yOHOT OyTH Y Hi-
TeH BCIX BIKOBHX I'PYIl BUKOPUCTOBYETHCS Pi3HI aHTPO-
MMOMETPUYHI MeToMuKu. HaiOunpm nommpeHnMu ce-
pen  HUX €  METOJOUKHU Bert Braumann,
Huddart/Bodenham Ta inmri. Born nepenbavators BU-
MIPIOBaHHS BIICTAHI MK THMYAaCOBHMHU IKJIAMH Ta MO-
msipamu. Lle, B CBOIO 4epry, Aa€ 3MOTY OLIHHUTH PO3-
MIpH Ta TOPIBHATH PO3BUTOK BEPXHBOT IS HABITh
Ha 0e33yOux Iienenax, mo J03BOJIAE JOCIIIUTH MOP-
(homeTprYHi 3MIHU B)KE IOYMHAIOYH 3 PAHHBOTO BiKY.

Marepianu i meromm. Matepianamu 1ocCi-
IDKEHHS CTaIM 56 CKAaHOBAaHMX MOJENEH IiTedl 3
BOHI'TI, o npoxoauiu Xipypriuse JiKyBaHHS Ha KJTi-
HivHii 6a31 kadenpu Xipypridaoi cromarosorii Ta mie-
JermHo-JMIeBoi Xipyprii mursdoro Biky HMYVY imeni
0.0.boromonbrs (M. KuiB, VYkpaina) Ta KIIiHIKH
«Centrihno» ®enepansHoro yaiBepcurety Can-ITayio
(M. baypy, Bpazuiis).

VYci namienTn Oynau po3AUTEHI Ha JABI Ipymu: Iie-
pwa — 21 murtuna 3 BOHI'TI, sikuM mpoBeneHe Jiky-
BaHHS 32 TPbOXETAITHUM MPOTOKOJIOM; apyra — 19 i-
Tell — 3a IBOCTAITHUM IIPOTOKOJIOM. BCiM miTsM 31iiic-
HEHO CKaHyBaHHS MOJeNieil BEpXHbOI ILeNenH 10
TIEPBUHHUX XIPYPriYHUX BTPYYaHb Ta MICISL 3aKPHUTTS
BCiX JIe()eKTiB.

B cepenuHi K0KHOT TPYITH MO ITOAUTFITH 3aJIe-
JKHO BiJI TPOBENICHNX OTIEPATHBHUX BTPYYaHb — 10 XeH-
JIOPUHOTUIACTHKH Ta MICIS JIKBimarmii BCiX Ie(eKTiB.
Jo mepmoi rpynu BimHEceHO 42 MOIETi BEPXHBOT TIe-
JIeTy JIiTeit, siki Oyiu MpoornepoBaHi 3a TPhOX €TATHUM
npoTtokoioM. CepenHiii Bik AiTeit n0 omepariii ctaHo-
BUB 4+2 MiC. Ta MICJIA ONEPATHBHOTO BTpydYaHHS — 5
poxkiB £ 6 mic. [lo npyroi rpymu BimHeceHo 38 Momeneit
BEPXHBOI IIENenH JiTeil MpoonepoBaHuX 3a JBOETaIl-
HUM nIpoToKoJoM. CepenHill BiK sSIKUX 0 omeparlii cra-
HOBHUB 3,5+0,5 Mic, MiciIsl OIIEpaTUBHOTO BTPYYAHHS —
5 poxiB £ 2 Mic.

AHTpONIOMETPHYHI BHUMIPIOBAaHHS TPaHCBEP3allb-
HUX PO3MIpIB BEPXHBOT IIEJICIH 3/ ICHIOBAITUCS 32 MO-
mdikoanoio Meroankoio Bert Braumann. Tpancsep-
3aJIbHI pO3MIpH BH3HAYAIUCS 3a OKa3HUKamu (puc. 1):

e PP — nmiacta3 MK He3pOUIEHUMH (parMeH-
TaMHM aJIbBEOJIIPHOTO BiIPOCTKY;

e CICI’ — BigcTaHb MDK MEIIQTbHUMH KPasMU
1KOJT;
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e (C2C2’ — BincTanp MiX AUCTAIEHUMH KpasMu
iKOJT;

e QQ’ — BifCcTaHP MIXK TOYKAMH TEPEXOY CIIU-
30B01 00OJIOHKH SICEH B TBEPAC MiAHEOIHHS B IUISHIL
MEPIIOTO MOJISPY;

e TT’ — BimcraHp MK AWCTANBHAMH KpasMH
OCTaHHIX 3y0iB.

e DQ — BiacTanp Mix Kpasmu aeeKTy MigaHe-
OIHHMX IUTACTHHOK Ha piBHI QQ’

e DT- Bixncranp Mik kpasmMu aedekTy migHe-
OIHHUX TUTACTHHOK Ha piBHI T T’

Puc. 1. Mopgomempuuni mouxu mpanceep3aibHux po3mipié 6epXHboi ujenen.

CraTUCTUYHUI aHaNi3 TPOBOJMBCS B IPOTpaM-
HoMy 3a6e3medeni MedStat 5.4. ITicist BU3HAUCHHS HO-
PMaJbHOCTI PO3NOAUIEHHS JOCIIPKYBaHMX TpyH 3a
kpurepiem Illamipo-Binka Oyio mpoBeneHO CTaTHCTH-
YHE TOpiBHAHHS BHOIpoK 3a T-kputepiem BimkokcoHa
Ta BU3HAYEHHS KOPEJSLIHHNUX 3B SI3KIB.

PesyabraTn. Po3mipu nedexTy anbBeossipHOTO
Binpoctky (PP) y mireit mepmioi rpymu A0 omeparus-
HOT0 BTpy4YaHHs OyB B Aiana3oni Mik 2,31 Ta 15,32 MM,
MemiaHa craHoBuiaa 9,3 Mm (tabdu. 1).

Tabmums 1

Menianni 3Ha4eHHSI MOPGOMETPHYHUX NMOKA3HUKIB PO3MipiB BepXHBOI eJIenH y AiTeil NpoonepoBaHuX
32 TPbOXeTANIHUM MPOTOKO0JI0M

J10 XeHIoprHOTIIACTHKH ITicns nikBigaiii neexTiB
ITokazHuK Me+m BikoBa Hopma Me+m BikoBa Hopma
PP 10,28+3,47 - 0+1,64 -
Cl1C1 26,05+3,09 24,6+0,98 21,38+2,13 30,01+0,83
Cc2C2 31,95+2,97 24,41+0,41 29,62+2.74 29,97+0,83
QQ 28,54+2,68 30,30+0,71 19,85+3,27 34,59+0,9
TT 38,27+2,92 32,45+0,94 40,13+4,03 39.49+0,66

Bincranp Mk mMeniamsHuME Kpasmu ikon C1C1°
B IIi %K CTPOKH KOJIMBaJIKCS B Mexax Bix 21,2 no 33,49
MM, Meniana 3HaueHb C1C1’ mopiBHIOBama 26,6 MM
npu HOpMi 22,56+0,69 MMm; nokasauk C2C2° mMaB Haii-
MeHIIe 3HadeHus 27,14 MM, a HaiOuibme — 38,87 MM,
Memiana - 32,57 MM nipu HOpMmi 24,26+0,79 mm. Binc-
TaHb MDK TOYKaMH NIEPEXOy CIIM30BOT 000JIOHKH SICEH
B TBeple MTHEOIHHS B IUIAHII TEPIIOTO MOIIPY
(QQ’) no omepartii 6yna B miamazowui Bix 20,35 10 32,09
MM, Tipu Megiani — 27,57 mm (N=28,3+0,67 mm). Binc-
TaHb MK AUCTATBHUMU Kpasmu Apyroro mossipy (TT?)
nopisaroBana 34,37 — 45,79 MM, BU3Ha4YeHA MeJiaHa
cranoBwia 38,6 MM, mpu HOpMmi 32,5+0,66 MM
(N=32,45+0,94 mm).

MMicnsa nmikBimarmii gedekTy BepxHbOi ryOH, TBEp-
JIOTO Ta M’sIKOro migHeOiHHs mokasHuk PP y 86 %
(n=18) marrieHTiB MOKa3aB TOPIEBI KOHTAKTH MiX (pa-

rMeHTaMu i fopiBHIoBaB 0,02+4,94. BincTanp Mix Me-
mianeHUME Kpasmu ikon C1C1° 3MeHmuniacs i 3Ha-
yeHHs 11 craHoBwIIO Bif 18,78 10 25,72 MM, 3 MeIiaHOIO
—22,19 mm (N=22,56+0,69 mm); mokasuuk C2C2’ —Bin
25,51 no 34,81 mm, 3 mexgianoro - 29,8 mm. Bincrans
MDK TOYKAMH TIEPEXOJy CIHM30BOI OOOJIOHKH SICEH B
TBepZe MifHeOiHHs B NUIsHII nepiroro moisipy (QQ’)
3MeHmuiaacsa 10 16,09 — 26,1 mm, memiana — 20,5 Mmm
(N=34,51£2,69 mm). Bigcranp MK TUCTAILHUMHU Kpa-
simu ocTaHHIX 3y0iB (TT’) mana 3Hauenus 30,89 - 35,35
MM, ripu Meaiadi B 35,11 mm (N=39,49+0,66 mm).

V mirelt npyroi rpynw, siki Oynu mpoorepoBaHi 3a
JIBOX €TAITHUM MPOTOKOJIOM MOP(HOMETPUYHI pO3MipU
BEPXHBOI INENenH J0 XIpypriyHoro BTPY4YaHHS Ha
M’SIKUX TKaHHHAX T'YOH Ta TBEPIOTO MiMHEOIHHS TOKa-
3aJd HACTYMHI PE3yJibTaTH: AC(HEKT aabBEOJSIPHOTO
Binpoctky (PP) O6yB B miamazoni mix 5,22 ta 22,01 MM,
Mmepiana cranoBmia 13,23 mwm (tabm. 2).
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Tabuurs 2

Meaianni 3HayeHHs MOPGOMeTPHUYHUX MOKA3HUKIB PO3MipiB BepXHbOI 1esienu y AiTeil mpoonepoBaHUX
3a 1BOX €TAMHUM MPOTOKOJIOM

Jlo XelIopuHOIIIACTUKH [Micns nikBiganii neexTiB
IToka3Huk Me+m BikoBa HopMa Me+m BikoBa HopMa
PP 10,27+2,62 0+2,31
CI1Cl1 24,77+2,49 24,6+0,98 19,35+5,79 30,01+0,83
C2C2 30,68+2,86 24,41+0,41 24,70+6,6 29,97+0,83
QQ 26,10+3,11 30,30+0,71 20,62+6,63 34,59+0,9
TT 36,67+3,51 32,45+0,94 38,71+£6,57 39,49+0,66

IMoxazuuku C1C1’ no omepariiii 6yiiu B Mexax Bif
22,44 mo 29,26 MM, MefiaHa 3HAYCHHS ITi€l TPYIH —
25,25 mm (N=22,56+0,69 mm); C2C2° — Bix 27,14 mm
no 35,72 mm, 3 memiaHoro — 31,95 MM mpu HOpMi
24,26+0,79 mm; QQ xonuBaBcs B miana3oHi Big 20,35
1o 32,09 mMm, pu meniani — 26,77 mm (N=28,3+0,67
MM), TT mopiBaroBaB 34,38 — 45,79 MM 3 MemiaHOO
1bOro 3Ha4YeHHs - 38,07 MM, npu HOopMi 32,54+0,66 MM.

[Ticns nikBigamii Beix qedeKTiB He3pOmCHAS TKa-
HUH BEpXHbOT I'yOH, TBEPIOrO Ta M’SKOTO MiHEOIHHS
nokasHuk PP 3MmeHmmBCs 10 MemiaHHUX 3Ha4veHb 1,19
MM 3 HallouTbIuM — 7,45 MM. Y 63 % (n=12) nauieHTiB
BIIMIYaIMCh TOPIIEBI KOHTAKTH MK (hpparMEeHTaMH.

Bincranp Mk meniansHUME Kpasmu ikon C1C1°
sminroBanacs Big 11,92 mo 30,54 MM 3 MemiaHOO —
20,13 mm (N=22,56+0,69 mm); C2C2’° O6yB B Mexax
18,51 — 39,07 mm, 3 memianoro — 28,06 mm; QQ’ — Bif
12,10 mo 34,09 mm, mpm wmemiani — 22,07 mm
(N=28,3+0,67 mm); TT nopisuroBas 30,04 — 50,49 mm
3 MeJiaHoI0 IBOT0 3Ha4deHHSA — 39,07 MM, mpu HOpMI
32,5+0,66 Mm.

lupuna nedekty y BCiX AOCHIDKEHUX JIiTeH N0
XCUJIOPHHOIUIACTHKH KOJIMBANacs B IUISHII MOJIAPIB
(DQ) mix 7,29 ta 17,4 MM, 3 MeIlaHHUMH 3HAYCHHAMHM
12,89 MM; B OiISHIN 3aJHBOTO KParO0 TBEPAOTO ITiTHE-
6iunst (DT) - 9,06-19,06 mwm, 3 megianoro 12,98.

OoroBopenHsi pe3yabrtaTiB. [lopiBHsSHHS pe-
3yIbTaTiB MOP(POMETPUYHMX MOKA3HHUKIB BEPXHBOI
HIeJICH 70 MPOBEICHHS MEPBUHHUX OIeparlii npu 2-
XETamHOMY Ta 3-X eTamHOMY IPOTOKOJIaX BKa3ye Ha
OJIHOPIMHICTh TPyl Ta 3a W-kpurepiem Binkokcona

BIIMIHHICTb iX HE € CTATUCTUYHO 3HaunMOt0 (p=0,801).
Haii6inbi 3MiHEeHUMH TIOKAa3HUKaMHU B 000X Tpyrnax B
ek mepio Oyyu: po3Mip AePEKTy MK TOPIIEBUMH Ki-
HIIMH (parMeHTiB anbBeossipHOTO Bimpoctka (PP),
sikuit HasiBHUN Y 100 % (n=40) niteit, ane y aireit npy-
roi rpynu BiH OyB 6inpminM Ha 3,92 MM. Bigcrans mMix
JMcTanbHAMH Kpasimu ikosr (C2C2’), Oyna craTucTH-
YHO JOCTOBIPHO 30ibIleHa B 1,3 pa3u MOPIBHIHO 3 HO-
pMoOIO, a BiOCTaHP MDK MENIAIEHUMH KpasMH IKOJ
(C1C1’) 30iiblIeH] CTATUCTHYHO HE TOCTOBIpHO. Bis-
CTaHb MK IUCTAFHAMH KpassMu ocTaHHiX 3y0iB (TT’)
TaKOX MaJa 30UIbIIeHi Toka3Huku B 1,2 pasu. Tomi sk
BIZICTAHb MDXK TOYKAMH MEPEXOJy CIN30BOi 0OOJOHKH
sICEH B TBEpJE MiTHEOIHHS B AUISHII [IEPIIOT0 MOJISPY
(QQ’) mepBuHHO BXe Mana HKYi 3HaueHHS Ha 10 %
MOPIBHSIHO 3 HOPMOIO.

[Ticns nmikBimanii Bcix MeQeKTiB BiIMIYaeThes pi-
3Ke 3MEHIIEHHS BCiX 3HA4eHb NOKA3HHUKIB Yy 000X Tpy-
nax. [Ipu mpoBeneHi CTaTUCTUYHOTO aHaNi3y Mopdo-
METPUYHHX MTOKa3HUKIB BEPXHBOI MIEJIETH AiTei TPoo-
MIEPOBAHMX 33 TPHOX ETAITHUM IIPOTOKOJIOM BHSIBICHO
pi3HuII0 MK po3Mmipamu nedekry (PP) Ha piBHi anbBe-
OJISIPHOTO BIZIPOCTKY JO0 Ta ITICIsI XCHIOPHHOIIACTUKH
(p=0,016). OtpumMaHni pe3yabTaTH BKa3ylOTh, IO XCi-
JOPUHOIUIACTHKA BIUIMBA€ HA IOJIOKEHHS TOPLEBUX
BiJUIUIIB HE3pOIIEHUX (hparMeHTIB BEPXHBOT IIENEH i3
NpOTPY3IHHOTO TOJNIOXKEHHs B peTpy3iitae. Lle BinOysa-
€THCS 332 PaXyHOK BiJIHOBIICHHs HuTiCHOCTI M.Orbitalis
Oris Ha BepxHiit Ty0i, IKa € MOTYKHUM M’S30BHM KO-
MOM 13 BEKTOPOM il criepeny-Hasaz (puc. 2).

a

Puc. 2 Jliacmas miswc nespowenumu gppacmenmamu 0o (a) ma nicaa (6) nikeioayii degpexmis mxanun meepoo2o
ma m K020 niOHeOiHHS.
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3MiHM BifICTaHI MK MEIiaIbHUMH KpasMH IKOJI
CIC1’ mo Ta micns omepariif B CepeIHEOMY € CTaTh-
ctruyHO 3HaunMoro (p<0,001). BigMivaerbcs iX 3MeH-
IIeHHS B cepefHboMy Ha 4,2 MM, ajie B TOPIBHSAHHI 3
HOPMOIO IIeli TOKa3HUKH Bifcrae B 1,6 pasiB. Ti x pe-
3yNBTATH MOKA3ye 1 BIACTAaHb MK AWUCTAIBHUMH Kpa-

‘.K .
:

N

-

samu ikoa C2C2’ (p=0,199) ta 3MeHITy€eThCS MICIs Orie-
pariii Ha 2,3 MM, ajie 3HaXOJUTHCSI B MEXaxX BIKOBOI HO-
pmu. TToxasuuk Bictani QQ’ mo Ta micnms omeparrii
BKa3ye Ha BIIMIHHICTh Ha piBHI 3HaumMocTi p<0,001,
3MEHINYyeThCs Ha 8,7 MM Ta Bijcrae Bix Hopmu B 1,8 pa-
3iB. BiH nokasye ¢popmyBaHHs AehilUTy IIUPHHU B CE-
pemHBOMY BN BEPXHBOI mienen (puc. 3).

-

~ \}

Puc.3 ©opmysanus «maniiy eepxnvouenennoi 3y0Hoi dyau.

ITokazHuK BifCcTaHI MDK JUCTaNBHUMH KpPasMHU
ocranHix 3y0iB (TT’) o Ta micns onepatii He Moka3ye
cTaTuCTHYHY BiqMiaHICTE (P=0,907) Ta 3HAXOIUTHECS B
Mexax BikoBOT HOpMH. [I0OKa3HUKH MOSICHIOIOTH, YOMY
Ha MEXIi TBEpAOro Ta M SIKOTO MigHEOIHHS He BinOyBa-
FOTHCSl 3HAYHI 3MIHU: MOEIHAHHS Oyrpa BepXHBOI Iie-
JIeTIH 13 KPUJIOTIOMIOHMM BIIPOCTKOM OCHOBHOT KIiCTKH,
MTOEHAHHS KICTKOBOT OCHOBH BEIIMKOTO (hparMenty i3
JIEMIIIIEM Ta MDKIIEIETHOK KICTKOIO, TOOTO TKaHH-
HaMHU TIEPBUHHOTO TiTHEOIHHS.

VY nireit npoonepoBaHMX 3a IBOX €TAITHUM HPOTO-
KOJIOM TIiCHIs JIIKBigamii Bcix AeeKTiB Tako Bigmida-
€THCSl 3MEHIICHHS BEJIMYMH YCiX MOKa3HUKIB. Buss-
JICHO CTaTUCTHYHY PI3HUINIO MK po3MipamMu JIeQeKTy
(PP) no Ta micis BCix MEpBUHHHUX BTPYyYaHb Ha HE3PO-
[IEHUX TKaHWHaX ryou Ta migHeGinus (p=0,027), ane
TOPIIEBOTO KOHTAKTy HE JOCATHYTO Yy 37% marfieHTiB.
3MiHHM BificTaHi Mk MeiansHUME Kpasmu ikos C1C1°
JI0 Ta IICIHS OIepamii B CepeIHbOMY € CTaTUCTHIHO
3HaunMolo (p=0,021) Ta 3MEHIIYIOTHCS B CEPEIHEOMY
Ha 5,42 MM, aJie B IOPIBHSHHI 3 HOPMOIO 11i TOKa3HUKU
Bincrarote B 1,6 pasiB. Bincrane MiDK IUCTaTbHUMHU
kpasmu ikon C2C2’ 3meHIIyeThes Ha 5,68 MM Ta Bijic-
Tae Bim HopMu B 1,2 pa3u mpu p=0,199. [Toka3HuK Big-
crani QQ’ 1o Ta micns onepariii BKa3ye Ha BiAMIHHICTb
Ha piBHi 3HaunMocTi p<0,001, mpu mpOMY BiH 3MEHIIY-

€ThbCs Ha 5,5 MM Ta Bincrae Bix Hopmu y 1,7 pasis. Ilo-
Ka3HHUK BIJCTaHI MDK JMCTaJbHUMH KpasMHU OCTaHHIX
3y6iB (TT’) mo Ta micns oneparii B apyriit rpyri He mo-
Ka3ye CTaTUCTHUHY BinMminuicTs (P=0,907).

[opiBHSAHHS pe3ynbTaTIB PO3MIpIB MICIISA XipypTi-
YHOT'O JIIKyBaHHS MDK IEpIIOI0 Ta JPYror IpyrnaMu
MOKa3ye, IO BIIMIHHICTh HE € CTATUCTHYHO 3HAYUMOIO
(p=0,094).

3MIiHM BifICTaHI MK MEIIaIbHUMH KpasMH iKOJI
CIC1’ micna mikBimamii nedexrtiB B mepirii Ta ApyTii
rpymnax pi3HUI B CEpeJHbOMY HE € CTATUCTHYHO 3Ha-
gumoto mpu p=0,205. Tix pe3ynbpTaTH MOKa3ye i Bijgc-
TaHb MK TUCTaIBHUMH Kpasmu ikon C2C2° (p=0,199),
nmokasHuk Bigcrani QQ’ (p=0,739) ta nmokasHuka Bigc-
TaHi MDK JUCTaIbHUMH KpasMu octaHHixX 3y0iB (TT’)
npu p=0,907.

[IpoBeneHwnit KOpeAMiHHUI aHaTi3 MOKa3aB Mpsi-
MOIIPOTIOPUIHHY CHITBHY 3aJIeXKHICTh oka3Huka C1C1’
3 C2C2’ na pisni 0,707, ta cepeanto 3 QQ’ (Ha piBHI
0,591) ta TT’ (0,488); y nokazuuka C2C2’ cuibHa 3a-
JexHicTh 3 mokazaukoMm QQ’ (0,727) ta cepennst 3 TT
(0,55); y QQ’ BUSBICHO CepeTHIO 3aJICKHICTD 3 ITOKa3-
koM TT’ (0,616); He BusIBIEHO Oyab-sKOTO 3B’SI3KY
MiX moka3sHUKOM PP Ta iHmmmu mapamerpamu. Pos-
MIpHU HMIMPHUHY JIeQeKTy MOKa3aIn BIJICYTHICTB 3B’S3KY
3 MIMPUHOIO BEPXHBOI MIETCNH 1 HAasBHICTb CHIHHOTO
MPSMOTPOTIOPLIHOTO 3B 513Ky MK co0010. (Tabi. 3).
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Tabmuus 3
Kopeasiniiini nokazHuku MopgoMeTpUYHHX PO3MipiB BepXHbOI 1IeJIenH
3MiHHI PP C1Cl1 C2C2 QQ TT DQ DT
PP - - - - - - -
CICl1 - - 0,707 0,591 0,488 - -
c2C2 - 0,707 - 0,727 0,55 - -
QQ - 0,591 0,727 - 0,616 - -
TT - 0,488 0,55 0,616 - - -
DQ - - - - - - 0,776
DT - - - - - 0,776 -

Hpumimka:* «»—3B’SI30K BIICYTHIN

Kopensiis moka3HHKIB TpaHCBEP3aIbHUX PO3Mi-
piB y nireit 3 BHI'TI cBimunTh mpo B3a€MO3B’SI30K iX,
aJie He MoKa3ye 3B 3Ky 3 po3Mmipamu gedekry. Taki pe-
3yIBTaTH MOXYTh CTBEP/PKYBATH, 10 3MIHH TPAaHCBEP-
3aJbHUX PO3MIpIB BEPXHBOT 1LENIENH BiJOYBalOThCS 3a
paxyHOK NPOBEICHHUX NIEPBUHHMX OTepaLiid, aje He Ma-
10Th Oy/b-SIKOTO 3B’s13Ky 3 po3mipamu nedekty. Taka
0COOIUBICTE MOXKE TIOSICHIOBAaTHCS THUM, IIIO0 3MiHA IO-
JIOXKEHHS 3yOiB Bifl0yBaeThcs Ha PiBHI JEHTO-alIbBEO-
JSPHUX TIEPEMIIIeHb, a caM Ae(eKT TBEepIOoro ITiTHe-
OIHHS BIIHOCHUTBHCS O CKEJIETHUX aHOMAJIIH.

BucnoBkn. MopdomeTpuiHi MOKa3HUKH BepX-
HBOI IIeJIeNd 10 MPOBEACHHS MEPBHHHUX OIepallii
IIpH 2-XeTarmHOMY Ta 3-X €TalHOMY IPOTOKOJIaX € Of-
HOPITHAMH Ta BiAMIHHICTP iX HE € CTATUCTUYIHO 3HAUH-
Mmoto (p=0,801). HaiiGinbI 3MIHCHUMU MOKa3HUKAMH B
000X Tpynax B 1ei nepiog Oyim: po3mip pedexTy Mix
(dparmentamu anbBeossipHoro Binpoctka (PP), Binc-
TaHb B QUCTaNbHIN nutsHIi ikoa (C2C2%) ta BiacTaHb
MDK JMCTaJbHUMH KpasMmu ocTtanHix 3yoiB (TT’), siki
Mayu 30utblieH] 3HaueHHs B 1,2-1,6 pa3is. Tomi sik Bi-
JCTaHb MDK TOYKaMH HEPeXoJy CIH30BOI 0OOJOHKU
SICEH B TBEpZE MiJHEOIHHS B IUISHII NEPIIOro MOJISIPY
(QQ’) mepBuHHO BXe Maya HWKYi 3Ha4eHHS Ha 10 %
MOpiBHSHO 3 HOpMoTo. [Ticns mikBigarii Bcix aedexTiB
y TALi€HTIB NMPH ABOX €TAITHOMY Ta TPHOX ETAITHOMY
MPOTOKOII MOP(HOMETPHYHI 3MIHH BEPXHBOI IIEIEITH
He Biapi3HsThCs. [Tics nepBUHHUX XipypridHUX BTPY-
YaHb BiIMIYa€ThCS 3HAYHE 3MEHIIEHHS PO3MIpiB B Mi-
st ikout (C2C2%) Ta nepuux Moutsipis (QQ”), o nae
3MOT'Y BHSIBUTH JUISHKH PU3UKY POCTY BEPXHBOI IIfe-
nern y airei 3 BHI'TI. Illupuna nedexry B AUISHII TO-
pueBux (parMeHTIB albBEOJIIPHOTO BIIPOCTKA HE
NOB’s3aHa 3 TPAHCBEP3aJbHHUMHU PO3MIpaMH BEPXHBOT
nieseny Ta y 68-82% mirei miciist 3aKpUTTS HEPBUHHUX
nedexriB Oyma B Mexax TOPIEBUX KOHTAkTiB. Ilicis
TPbOX eTamHoI JikBinanii geeKTiB HE3POIIECHUX TKa-
HUH BEpXHbHOI ryon Ta minHeOinHsA y 14 % Oinbie ma-
LIEHTIB OYyJIO OCATHYTO TOPLIEBE 3MUKaHHS OPIBHSIHO
13 IBOETAIIHUM.
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STATE OF HARD DENTAL TISSUES, PERIODONTAL TISSUES AND LEVEL OF ORAL CAVITIES
HYGIENE IN CHILDREN OF TRANSCARPATHIA WITH JUVENILE RHEUMATOID ARTHRITIS

Annomauyus.

IIpogedeni docniddcents cmomamonoivnozo cmamycy oimeu 3akapnammsi 3 108eHITbHUM PeBMaAmOiOHUM
apmpumom 080x 6ikogux epyn (6-8 poxie ma 12-14 poxkie) céiduams npo me, Wo NOKA3ZHUKU 3AX60PIOBAHHS MEe-
POuUx mKanur 3y6i6 ma MKAHUH NAPOOOHMY V HUX 3HAYHO NEPeGUYIONMb AHAL02IYHI NOKAZHUKU Y dimell 6e3 0anol
namonoeii. Tak 6 epyni dimeii 6-8 pokig 3 106eHiIbHUM peemamoionum apmpumom inoexc KIIB3 nepesuuyysas
aHano2iuHull NOKAsHUK y dimeti 6e3 oanoi namonoeii 6 22 pasu, a indexc KIIBn — ¢ 25 pasis. Taxi noxkasHuku
meepoux mKanuH 3y0i8, Kapiecy, AK «KApiecy, «niomoay, «8UOANIEHHA» i «VCKIAOHeHHAY V Oimell 3 08eHIIbHUM
apmpumom maxodc 3HAYHO NEPesUYBANU AHAIO2IYHI NOKA3HUKYU y 300posux dimeu. Y 12-14-piynux dimeii 3
J08EHIIbHUM APMPUIMOM AHANO2TYHT NOKAZHUKU MAKOC OYau Oinbuumu Hisxe y oimetl 6e3 0anoi namonoeii. Inoexc
PMA%, nokasnuxu 3yoH020 kamenio i kpogomouugocmi 6 6-8-piunomy siyi ma 12-14-piunomy siyi 'y oimeii 3 106e-
HITbHUM Pe8Mamoionum apmpumom 6yau 8ionosiono suwje nixc y oimeti be3 apmpumy 6 2,7 i 1,6 pazu (PMA%),
6 6 ma 1,37 pasu (3y6Huu kamius), 12 ma 6 3 pasu (kposomouugicms).

Abstract.

Conducted studies of the dental status of children in Transcarpathia with juvenile rheumatoid arthritis of two
age groups (6-8 years old and 12-14 years) indicate that hard dental tissues and periodontal tissues diseases
indicators significantly exceeded similar indicators in children without this pathology. Thus, in the group of chil-
dren aged 6-8 years with juvenile rheumatoid arthritis, the caries index of caries, removed, fillings exceeded the
same indicator in children without this pathology is 22 times, and caries filling, extracted index, the filling is
removed - 25 times. Indicators of hard dental tissues such as "Caries", "filling", "removal™ and "complications"
in children with juvenile arthritis also significantly exceeded similar indicators in healthy children. 12-14-year-
old children with juvenile arthritis have similar indicators were also higher than in children without this pathol-
ogy. PMA index %, indicators of tartar and bleeding at 6-8 years old age and 12-14 years of age in children with
juvenile rheumatoid arthritis were respectively higher than in children without arthritis in 2.7 and 1.6 times (PMA
%), 6 and 1.37 times (tartar), 12 and 3 times (bleeding).

Kniouoei cnosa: oimu, meepdoi mxanunu 3y0i8, MKAHUHU NAPOOOHMY, 108EHITbHUL PeBMAMOIOHUL apmpum.

Key words: children, hard tissues of teeth, periodontal tissues, juvenile rheumatoid arthritis
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[Mpodinakruka Ta JiKyBaHHS OCHOBHHX CTOMATO-
JIOTIYHUX 3aXBOPIOBaHb y JiTeH 3 IOBSHUILHUM peBMa-
toinHuM apTputoM (FOPA) € noctaTtHpO CKIagHUM 3a-
BraHHsIM. TOPA abo 1oBeHIIbHMIA imiOTATHYHUHN apT-
put (FOIA) nmpu3BoaUThH 0 YIOBUIBHEHOTO (DI3MUHOTO
PO3BUTKY, IHBAIITHOCTI, 3MCHIIEHHS TPUBAJIOCTI
XKHUTTS Ta CyTTEBO BIUIMBAE Ha CTOMATOJIOTIYHUH CTa-
tyc mireii [1, 2]. ETionoris r0BEHIILHOTO iMiOMaTHY-
HOTO apTPUTy OCTaTOYHO HeBimoma. ICHYIOTH Okpemi
poOOTH 10 JIIKYBAHHIO Kapiecy 3y0iB y JiTeil 3 10BeHi-
JEHUM PEBMATOIMHUM apTpuToM [3, 4], 00ymMOBICHUM
TPHUBAINM TPUHOMOM TIIIOKOKOPTHKOINIB PU [ILOMY 1
MOPYIIEHHSIM OOMIHHUX MPOILECIB B OpraHiami. Asie B
OCTaHHII 9ac JOBeAeHa TeHeTHYHA CXMIIBHICTD OpraHi-
smy 1o FOPA [5, 6, 7]. Ha ceoronimiHiii eHb BitoMo
0arato TeHiB, MOJIMOP(I3M SKUX OB SI3AHUU 3 ITI€I0
naroJorieto [6].

Memoio po6omu OGyno BUBYCHHS CTOMATOJIOTIY-
HOTO CTaTycy AiTeH 3 I0BEHUIBHUM PEBMATOITHUM apT-
PHUTOM, SIKi IPO’KUBAIOTH B 3aKapraTTi.

Mamepianu i memoou. B enineMiooTiaHAX 10C-
JDKCHHSX MPUIMaH y9acTh JIITH BiJ 6 1o 14 pokiB 3
IOPA (150 oci0), siki mpoXuBalOTh B 3akaprarrti Ta
3HAXOJATHCS Ha OONIKY B €HIOKPHHOJIOTTIHOMY HIEHTP1
M. Mykaueso. [Ipu 11bOMy OI[IHIOBAaBCS CTOMATOJIOT Y-
HUH cTaTyc AiTel, SKUi BKIIIOYAB OILIHKY CTaHY TBEp-
JIMX TKaHUH 3y0iB, TKAaHWH IapOJOHTY Ta CTaH TirieHU
TIOPOKHUHHU POTa.

Pesynomamu ma ix o06206opennsa. IlpoBenene
HaMH JOCITIDKCHHSI CTOMATOJIOTIYHOTO CTaTyCy AiTeH 3
IOBEHUILHUM PEBMATOIHUM apTPUTOM CBITUHUTH PO
Te, 110 MOKa3HUKHU 3aXBOPIOBAHHS TBEPIUX TKaHHH 3Y-
0iB y HUX 3HAYHO NEPEBUINYIOTH AHAIOTIYHI IMOKa3-
HUKH y fiteii 6e3 FOPA (tabn. 1-2).

Tabmmns |

BniuB 10BeHIJIbHOTO PeBMATOITHOT0 APTPUTY HA CTAH TBePAUX TKAHUH 3y0iB y AiTeii 6-8 pokis, siki mpo-

JKHBAIOTh B 3aKapnarri

I'pymnu I'pyna miteii 3 FOPA I'pyma miteit 6e3 FOPA

TToka3Huku n =38 n=42

KIIB3 3,29 £ 0,40 0,15+ 0,01
KIIBn 3,82 +0,38 0,15+ 0,01
Kapiec 3,12 +0,29 0,10 £ 0,01
ITnomba 0,47 +£0,03 0,15+ 0,02
Bunanenns 0,24 + 0,03 0,10 +£ 0,01
VYcknagHeHHs 0,14 £ 0,01 0,10 +£ 0,01

Tak y niteit 6-8 pokiB 3 peBMATOINHIUM apTPUTOM
MMOKa3HUKH ypaXeHHs TBepaux TkanuH 3y0iB KIIB3 i
KIIBn nepeBuiyBany aHaJOT4HI MOKa3HUKH Y JITEH
6e3 FOPA B 22 pa3u i B 25 pa3iB BignosigHo. Taki mo-
Ka3HUKH TBEpAMX TKaHUH 3YOiB, SIK «Kapiecy,

«I0M0a», «BHAAICHHS» 1 «yCKIAIHECHHSI» y 6-8-piu-
HuX nited 3 FOPA mepeBuiyBaiym aHaIOTi9HI ITOKa3-
HuKH y niteit 6e3 FOPA BimnosigHo B 31 pas, B 3 pasy,
B 2,4 pa3u iB 1,4 pa3u (Tabm. 1).

Tabmums 2

BnuiuB 10BeHJIbHOTO PeBMATOIIHOT0 APTPUTY HA CTAH TBEPAHX TKAHUH 3y0iB y aiteii 12-14 pokis, siki

NPOKUBAKTH B 3akapnarri

I'pynu I'pyna nireii 3 FOPA I'pyna niteii 6e3 FOPA

TToka3Huku n=237 n=33

KIIB3 7,10 £ 0,60 2,60 +£0,20
KIIBn 7,50+0,71 2,92 £ 0,30
Kapiec 6,50 + 0,52 0,59 +£ 0,04
ITnom6ba 0,80 +£0,10 2,23+0,20
Bunanenns 0,20 + 0,02 0,20 + 0,02
VYcknagHeHHs 0,70 £0,10 0,04 + 0,005

VY 12-14-pianux gireit 3 FOPA noxasauku KI1B3 i
KIIBm Oynm B 2,7 pasu i B 2,5 pa3u BilIOBiIHO BUIIE,
HDK y aireit 6e3 FOPA. YV 12-14-piunux niteil nepeBu-
IICHHS TIOKA3HUKIB «Kapiecy, «I1oM0ay, «BUIATICHHD»
1 «ycknmagHeHHs» y aireit 3 FOPA Oymu B 11 pasiB («ka-
piec») 1 B 17,5 pasu («ycKIagHEHHs»), MOKa3HUK
«romba» OyB MeHIIE B 2,7 pa3u, a OKa3HUK «BHUJIa-
JICHHS» 3aJTUILIABCS HE3MIHHMM, Tak sK y aireit 3 KOPA

BTOPUHHHH Kapiec B JaHOMY BUNAJKy OyB Oiiblie 3a
PaxyHOK IMOPYIICHHS IPOLECY KOJIAreHOYTBOPEHHS i
ocreoneHii (Tabdu. 2).

V tabmuusx 3-4 HaBeneHI TOKa3HUKU TKaHUH I1a-
POJIOHTA 1 PIiBHS T'iri€HH MOPOXXHUHU POTa JliTei 6-8 po-
kiB 1 12-14 pokiB 3 FOPA 1 6e3 11i€i maToJtorii.
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Tabnuns 3

BniuB 10BeHIJIbHOTO PeBMATOIIHOI0 APTPUTY HA MAPOJOHTANBHI iHIeKCH | MOKa3HUKHU PiBHSA ririeHu y
aiTei 6-8 pokiB, siKi NPokNBaOThL B 3aKapnarTi

I'pynu I'pyna nireii 3 FOPA I'pyna niteii 6e3 FOPA

IToka3HUKH n =38 n=42

PMA % 25,08 9,24

3yOHMI KaMiHb 0,06 + 0,008 0,01 + 0,001
ITpo6a III-TT 1,25+0,13 1,21 +£0,10
KpoBoTouusicTh 1,45 +0,13 0,12 + 0,02
S-loe 1,41+0,15 1,19+0,10
Stallard 1,33+0,12 1,14+ 0,13

IMaponoHTanbHI IHICKCH 1

IH/ICKCH PIBHSI Tri€HH Y

nireit 3akapmarts 6-8 pokiB 3 FOPA OGynu 3Ha4HO Ti-
pIe, HibK y aiTei 6e3 peBMaToiqHOTO apTpuTy. Tak, iH-
nekc PMA% B 6-8-piunomy Biui y aireii 3 FOPA OyB B
2,7 pasu Bumie, HiX y giteit 6e3 FOPA. [Toka3Hukwu pi-
BHs ririenu Silness-Loe i Stallard y aireit 3 FOPA Ta-
KOX TIEPEBHUIYBAIH aHAJIOTIYHI 3HAYEHHS y fireii Oe3

IOPA Binnosigno B 1,18 pasu i B 1,16 pasu y 6-8-piu-
HuX. [ToxasHuku 3yOHOTO KameHro, mpobu Ilmmrepa-
IMucapeBa i KpOBOTOYMBOCTI y 6-8-piuHMX niTe# 3
IOPA Oynu BinnosiaHo ripue B 6 pasis, B 1,03 pasu i
B 12 paziB (Tabm. 3).

Tabnurs 4

BnuiuB 10BeHIJIbHOTO PeBMATOIAHOr0 APTPUTY HA MAPOAOHTAJILHI iHAeKCH i NOKA3HMKHU PiBHSA TirieHn y

aireii 12-14 pokiB, siki npo:kuBalTh B 3akapnarri

I'pymu I'pyna nireii 3 FOPA I'pyna nireii 6e3 FOPA

TTokazHuku n =237 n=33

PMA % 32,99 20,79

3yOHUI KaMiHb 0,33 +£0,04 1,19+ 0,12
IIpo6a II-IT 1,48 £0,15 1,26 £ 0,13
KpoBoToumBicTh 0,3+0,04 0,24 +£0,03
S-loe 1,52+0,16 1,34+0,12
Stallard 1,48 £ 0,13 1,10+ 0,10

IMaponoHTanbHI IHAEKCH 1 IHACKCH PIiBHS TITi€HA y
nireit 3akaprnarrs 12-14 pokiB 3 FOPA Takox Oynu
3HAYHO TipIie, HDK y AiTedl 6e3 peBMaToimHOTO apT-
pury. Ingekc PMA% B 12-14-piunomy Bili y aireit 3
IOBEHUTHPHAM PEBMATOIMHUM apTpuToM OyB B 1,6 pasu
BuIe, HiK y mireit 6e3 FOPA. Ianekcu ririenn Silness-
Loe i Stallard y nireit 3 FOPA Takox nepeBHIyBaiu
aHaJIOTIuHI 3HaueHHA y aiteit 6e3 FOPA BigmoBigHO B
1,28 pasu i B 1,17 pasu. [Toka3uuku 3yOHOTO KaMeHIO,
npo6u Hlnmnepa-Ilucapesa i kpoBoTouuBocTi y 12-14-
piunux gireir 3 IOPA Oynu ripue, Hibx 0e3 IOPA, B
1,37, B 1,1 pa3u i B 3 paszu BinnosigHo (Tadm. 4).

Bucnoeku:

— y ziTel B cepeTHbLOMY IT0 rpynam 6-8 ta 12-14
pokiB 3 FOPA B mopiBHsHHI 3 AitbMu rpyn 6e3 FOPA
mokaszauku KIIB3, KIIBm, «kapiec», «BUmaIeHHD) 1
«yCKJIaJHEHHs» Oynu Oinblie BiAMOBiAHO B 3,6 pasu, B
3,63 pa3m, B 16 pa3zis, B 2,2 pa3u, B 22 pa3H, a MOKa3HUK
«mwioM0a» OyB MEHIIE B 2 pa3H y 3B'SI3KY 3 MOPYIICH-
HSM B IIbOMY BHUITaJKy KOJIareHOYTBOPEHHS;

—  cepelHi MOKa3HUKHU BCiX MapOIOHTAIBHUX iH-
JIEKCIB 1 IOKa3HUKIB PiBHA Tiri€HU MOPOXKHUHHA POTa Y
aireit rpyn 6-8 1 12-14 pokiB y pasi HasBHocTi FOPA
Oynu ripiie, HiK y aiteit 6e3 IOPA.
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