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YK 621.182
DEVELOPMENT OF HEATING AND PRODUCTION BOILER PLANT

WITH INCREASED RELIABILITY AND ECONOMY
PO3POBKA OITAJIIOBAJIBHO-BUPOBHUYOI KOTEJIBHI NIIBUIIIEHOI
HAJIIMHOCTI TA EKOHOMIYHOCTI
Hlushchenko O.L. / 'nymenko O.JI.
c.L.s., as.prof. / K.m.H., 0oy.
ORCID: 0000-0002-9230-9958
Nazarenko V.V./ Ha3zapenko B.B.
bachelor’s degree / bakanasp
Dniprovsky State Technical University, Kamianske, Dneprostroievskaia 2, 51918
Huinposcoruil depoicagnuti mexuiunui ynigepcumem, Kam'aucoke, /[ninpodyodiecvka 2, 51918

Anomauin. B pobomi npugooumvcs npuxiad po3pooxu onanto8aibHO-8UPOOHUYOI KOmenbHi
0N mennozabesneyerts UpoOHuYmMea ma nodymoeux cnoodicusauis. B pezyrvmami nposedenux
PO3PAXYHKIE OMPUMAHO HACMYNHI MEeNN06i NOKA3HUKU POOOMU ONANI08AIbHO-8UPOOHUYOI KOMENbHI.
BUBHAYEHA HeOOXIOHA KINbKICMb MEeNniomu Ha ONANeHHs, 6eHMUIAYII0 ma eapsiie 000NOCMAYAHHS |
HeOoOXiOHY menionpoOyKMUSHICMs KOMenbHi OJid MeXHIYHUX nomped; 3p00ONeHO PO3PAXYHOK
Menioeoi cxemu ONAI08AIbHO-8UPOOHUYOT KOMENbHI 3 NAPOBUMU KOMAAMU O/ 3AKPUMOI cucmemu
MenIoNOCMAayants,; pO3PAXyHOK 6000800AHUX MA NAPOBOOSAHUX MENI00OMIHHUKIB, PO3DAXYHOK
Mmenio0OMIHHUKA Ol HA2piB)y CcUupoi 600U 3a pPAXYHOK MENI0mu 600U, Wo Ude HA NPOoOysKY;
PO3DAXYHOK MeNno0OMIHHUKA 0I5l HA2PI8Y CUPOT 800U 3a PAXYHOK NAPU; PO3PAXYHOK 0X0L004CY8aUd
sunapy ammocgeprozo muny.

Knrwuosi cnosa: onanosanvho-eupodonuua KomeibHs, MenionoCmaianus, meniooOMiHHUK,
napa, 80008005AHUL meniooOMIHHUK, napogoosHuil Menio0OMIHHUK, KOHOeHcam,
naponpooyKmueHicms, 0X01004CY8ay GUNApy, Koe@iyicum mennoeiooaui, NOBepXHsA HA2PiGY
Menioo0OMIHHUKA, CeKYii, MepedcHUll nidiepisay 600u.

Beryn. TemnomoctauaHHst € OJHIEI0 3 OCHOBHHMX 3ajad eHepretukud. Ha
TEIUIONOCTaYaHHs HAceJIEHHS! BUTPAYa€ThCsl OMU3bKo 1/3 BCiX MEPBUHHHUX MAJIUBHO-
EHEPTeTUYHUX PECYPCIB, sIKI BUKOPUCTOBYIOTHCS B Y Kpaini. OqHUM 3 HaWBaKITUBIIITNX
3aB/laHb TPUCKOPEHHS HAyKOBO-TEXHIYHOTO TMPOTPECy € BIPOBAIKEHHS HOBUX
KOHCTPYKTOPCBKMX 1 TEXHOJOTIYHHUX pO3pOOOK, HaAIMHUX 1 e(QEeKTUBHHX, LIO
3a0€3Meuy0Th ICTOTHE MiABUIIICHHS MPOAYKTUBHOCTI Mpalli, EKOHOMII0 MaTepiaabHUX
pecypciB, OXOpPOHY HAaBKOJHUIIHBOIO cepenoBuina. HeoOxigHe ymockoHaneHHs
TEIJIOBUX CXEM KOTEJIEeHb Ta MiABUIIEHHS €(PEKTUBHOCTI iX POOOTH 32 paxyHOK OLTbII
MOBHOTO BHUKOPHCTAHHS TEIUIOTH. PO3BUTOK MPOMHUCIOBOCTI W IIUPOKE >KUTIOBO-
KOMYyHaJbHE OYJIBHHUIITBO BHUKJIUKAIOTh O€3MepepBHE 3POCTAHHS CIOKUBAHHS
TerioBoi eHeprii. OJHOYaCHO He MpoIleC KOHIICHTpAIlii 1bOr0 HaBAaHTAXKECHHS B
BEJIMKUX MICTax i MPOMHUCIIOBUX pailoHaXx, [0 CTBOPIOE TIEPEAYMOBH JIJIS IIOATBIIIOTO
PO3BUTKY PI3HHX CXEM Teruio(ikarii.

EdexTuBHiCTD, Oe3meka, HaIIHHICTH 1 CKOHOMIYHICTb pobotu
TEIUIOEHEPTEeTUYHOTO 00JIaJHAHHS KOTeJIeHb 0araTo B YOMY BH3HAYalOThCSI METOJIOM
CHAJIOBAHHS TajiMBa, JIOCKOHAJICTIO 1 TMPaBWIBHICTIO BHOOpPY oOOJagHaHHS Ta
MPWIAJIIB, CBOEYACHICTIO 1 SIKICTIO TPOBEJEHHS MYCKO-HAIAroKyBaJIbHUX POOIT,
KBaTidiKaIl€ew 1 CTynmeHeM MiATOTOBKUA 00CIyroByrouoro mnepconany. [linBumieHHs
HaJIIMHOCTI 1 EKOHOMIYHOCTI CHCTEM TEIUIONOCTauYaHHs 3aJeXUTh BiJl POOOTH
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KOTEJIbHUX AarperaTiB, paliOHaJbHO CIPOEKTOBAHOI TEIUIOBOI CXEMHU KOTEJNbHI,
IIMPOKOTO BIPOBAKEHHSI E€HEpPro30epiralounx TEXHOJOTH, eKOHOMII IMajuBa,
TEIUIOBOT Ta €JEKTPUYHOI EHEePTii.

CyyacHa TeIJIOCHEPreTUYHA CHUCTEMa TMIANPUEMCTBA SBJISIE COOOI0 €IMHHIMA
TEXHIYHUN KOMIUIEKC OyJiBelb, CIOPYA Ta €JIEeMEHTIB OOJaJHaHHS 31 CKJIAaJHOIO
CXEMOI0 TEXHOJIOTYHHUX 3B'S3KIB.

Benuka cxmamHicTh BHYTPINIHIX B3a€MO3B'S3KIB  MapaMeTpiB, MPOIECIB 1
XapaKTepUCTHK  OOJIagHAHHS  TEIUIOCHEPTeTUYHOI CHUCTEMH, BEJIHKE  YHCIIO
XapaKTepHUX MapaMeTpiB caMoi CHUCTEMH, a TAKOX i1 30BHINIHIX 3B'SI3KIB 3 1HIIUMU
CUCTEMaMH MaJUBHO-€HEPTETHYHOTO KOMILIEKCY 3yMOBITIO€ CKJIaIHICTh 1H)KEHEPHOTO
MIPOCKTYBaHHS TEIUIOCHEPTETUYHUX CHCTEM, TTOYMHAIOYM BiJ PO3POOKH TEXHIYHOTO
3aBJaHHS Ha MPOEKTYBAHHS 1 3aKIHUYIOUH OLIIHKOIO PU3UKY Ha €(PEKTUBHICTb MMPOEKTY
(a0o nHaBmaku). ToMy KOMIUIEKCHMM MTiAX1 10 BHOOPY MapaMeTpiB MPOEKTOBAHOI
CUCTEMHM O3HAYa€ IO MOXJIMBOCTI TMOBHUN OOJIK BCIX BHYTPIIIHIX 1 30BHILIHIX
(b13MYHUX, TEXHOJIOTTIYHUX, TPABOBUX Ta EKOHOMIUYHUX B3a€MO3B'SI3KIB.

IlocranoBka 3agaui. [IpomucioBl MiANPUEMCTBA Ta KUTJIOBO-KOMYHATHHHI
CEKTOp, IO BITHOCUTHCS JI0 HHUX, CIIOKUBAIOTh 3HAYHY KUIBKICTh TEIUIOTH K Ha
TEXHOJIOT1YHI TOTPeOH, TaK 1 HA OMAJEHHS, BEHTWISIIIO Ta rapsiye BOJAOIMOCTaYaHHS.
3ae)KHO  BiJi TEXHOJOTIYHOI  CIPSMOBAHOCTI  MIANPUEMCTBA, HOTO  MiCII
po3TallyBaHHs, TMOTY>XHOCTI, HAasBHOCTI a00 BIJICYTHOCTI LIEHTPaTi30BaHUX
TEIJIONOCTAYalbHUX  MIJNPUEMCTB Ta 1HIMX (PAKTOPIB, TEIJIOEHEPTrEeTUYHE
roCroAapcTBO MIAMPUEMCTBA MOKE OyTH PI3HOTO CTYIIEHS CKJIAIHOCTI.

OnHak y KOKHOMY pasl MiJBUIICHHS HAAIMHOCTI, O€3MeKU Ta €KOHOMIYHOCTI
poOOTH TETUIOCHEPTETUYHUX CHCTEM 1 YCTaTKyBaHHS € OJHUM 3 HaWBa KJIUBIIIHX
3aBnaHb. HanmiitHicTh, Oe3meka 1 €eKOHOMIUHICTh B 3HAYHIN Mipi 3a1ekaTh BiJ SIKOCTI
BUTOTOBJICHHS, MOHTa)Xy, HAJIaroJKCHHsI, PEMOHTY Ta KyJbTypH OOCIyrOBYBaHHS,
TOOTO BiJ] IKOCTI BUTOTOBJICHHS 1 €KCILTyaTarlii.

JIisi BU3HAYEHHS ONTUMAIBHOTO PEXUMY POOOTH OMNaIOBAIbHO-BUPOOHUYOT
KOTEJIbHI MPOBEAEMO i1 pO3paxyHOK Ta IMidepeMo BiAMOBIAHE 00J1aTHaHHS.

Pe3yabtaTtu podoTu. KotenbHs nmpu3zHaueHa A BUpOOHMYOi METH 1 o0JaaHaHa
napoBuM komiiom tuny JIE-10-1,4I'M. XapakrepucTuka KOTECJIBHUX arperarib
npexcrasieHa B [1]. MakcuManbHa IaponpoayKTHBHICTh KOTENbHI D, =10 T/Tox.

Konpnencar nosepraerbest B kinbkocTi 80% mpu temneparypi 70 °C. Tuck mnapw,
HEOOX1IHUI CIIOKMBaueBi, JOpIBHIOE 7 ara. 3a3Buyail morpeda B mapi Juis
TEXHOJIOTIYHUX CIIOKMBAYiB CTAHOBUTH: BIITKY ~ 5 — 6 T/TOf., y 3MMOBHI1 4ac - 10 8§
T/roj. ToOTO, SIK B ITHIHM Yac, Tak 1 B 3MMOBUI 3a3BUYall Mpaifoe oAuH KoTel. [pyruit
KOTEeJ 3HaXOAUThCS B pe3epBi. Koten oOmamHanuii 6e3rmepepBHOIO MPOTYBKOIO, sSKa
nopiBaioe 5%. BTparu Ha BiacHi moTpeOu KOTENIbHI CTAaHOBIATH 5% Bij 3arajibHOI
BUTpATH TapH, M0 BUPOOISIEThCA. TernoBa cxema (MPUHIIMIIOBA) OMATIOBAIBHO-
BUPOOHMYOT KOTEJIBHI 3 TAPOBUMU KOTIAMHU JJIS 3aKPUTOI CUCTEMH TETUIONOCTauYaHHS
npuBeJeHa Ha pucyHKy 1. Buximui maHi njst po3paxyHKy KOTENbHI MPEJCTaBIEH] B
Tabmumi 1.

Po3paxyHok mpoBeAeHO 3a METOAMKOIO, MpencTaBiieHowo B [2, 3]. Pesynbratn
TEIJIOBOT'O PO3pPaxyHKY KOTEJIbHI MpeIcTaBjIeH] B Ta0auII 2.
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1 - komen; 2 - po3wupiosay 6e3nepepsrHoi npooysKu, 3 - HCUBUTbHUL HACOC,

4 - nidiepieau cupoi 600u; 5 - Xime0000UUUEeHHS, 6 - CNOHCUBAY MEXHOTIOIUHOL
napu, 6a - cnoxcueay menjiomu, IKa BUKOPUCMOBYEMbCS HA ONATICHHS, BEHMUNAYIIO
ma 2apsye 6000NOCMAYAHHS, 7 - HACOC OJis NIOHCUBTEHHS MENN08UX MeEPENC,

8 - mennoobminHUKU 0115 MepedxCcHOI 800U, 9 - deaepamop ammocepHuil,

10 - oxonooocyeau eunapy 3 oeaepamopa, 11 - mepescesuti Hacoc;

12 - peeynvosanuii knanau, 13 - pedykyiinuii Kianaw
Pucynok 1 - TensioBa cxeMa (IPpUHIIUIIOBA) ONAJTIOBAJILHO-BUPOOHUY01
KOTeJIbHI 3 NAPOBUMH KOTJIAMU JJIsl 3AKPUTOI CUCTEMH TENJIONOCTAYAHHS

Taduuus 1 — BuxigHi xaHi A1 po3paxyHKy onajar0BaIbHO-BUPOOHUY01

KOTeJIbHI
Ha3Ba Benmnunnu (@F1470050001 3HayeHHS
BUMIDY BEJIMYUHU
1 2 3
1. Tun xotia JE-10-1,4I'M
2. TennoHOCIH — CyxXa HACUYEHA MMapa MPH TUCKY MIla | 1,4
3. Bun nmannBa MIPUPOJHUM Ta3
4. Cuctema TerjIonocTayaHHs 3aKpHUTa
5. [TapameTpu TEMJIOHOCIS Y TEIUIOBIN Mepexi °C 70/150
6. HacTka KOHJEHCATy, 1110 OBEPTAETHCS - 0,6
7. JliificHa KIJIBKICTh JUMOBUX Ta3iB M3/KT 9,834
8. Po3paxyHKoBa BUTpaTa MajinBa KI/TOJT 1315,5
9. AepoarHaMiuHUH OMip TPAKTY KOTJA ITa 1700

ISSN 2663-5712
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Tabdauus 2 — Pe3yjibTaTu TEMJIOBOT0 PO3PAXyHKY ONAJIOBAJIbLHO-BUPOOHUYOI
KOTeJIbHI PH Pi3HUX PeKMMAX HABAHTAKEHHS

Hasga nokasHuka Onunui 3Ha4YEHHS pO3PaXx0OBaHOI
BUMIPIOBaHHS BEJIMYUHHU
MaKCUMaJbHO- | CEpPEeIHbO-
3UMOBUH 3UMOBUH
peXKUM peXKUM
1 2 3 4
1. 3araigpHa MaponpoyKTUBHITH KI/TOJ 23,44 23,44
KOTEJIbHUX arperaris
2. KigpKicTh MapoBUX KOTIIIB 7 - 2 2
3. Butpara napu Ha onajeHHs Ta Kr/C 3,36 3,36
BEHTHJISLI IO
4. Butpara napu Ha rapsiye Kr/c 1,43 1,43
BOJ103a0€e3MeueHH
5. Temnieparypa npsiMmoi MEpexxXHOT °C 150 82,43

BOJM Ha BUXOJ 3 MiAirpiBadi
MEPEKHOT BOAU

6. TemriepaTypa 3BOPOTHOL °C 70 46,43
MEpEKHOI BOJI HA BXOIl y
MIiIIrpiBaY MEPEKHOT BOH

7. 3aranpHa BUTPaTa TEILUIOTH Ha BT 11,4-10° 7-10°
OIIAJICHHS1, BEHTUJIALLO,
KOHJIMIIIFOBAHHS Ta Tapsye

BOJIOTIOCTAYaHHS
8. HeoOxigHa BUTpaTa napu st Kr/c 4,79 2,94
HarpiBy MEpeXHO1 BOJIH

9. ButpaTta MepexHOi BOJIU Ha Kr/C 34,01 57,41
TEILNIOOOMIHHUKHU

10. KuipkicTs Bogu st Kr/cC 0,51 0,86

M1KUBJICHHS TETIOBUX MEPEX
npu BTparax B HUX 1,5 %

11. Cymapna BuTpara napu Ha Kr/c 6,512 4,66
BUPOOHUIITBO Ta

TeT103a0e3IIeYeHHS

12. Butpata napu Ha Jeaeparlito Kr/C 0,586 0,42
Ta MIIITPIB CUPOi BOIU

13. TloBHA KUTBKICTh TIApH, KA Kr/c 7,228 5,17
BUPOOJIIETHCS KOTEIHLHOIO

14. KUIBKICTB KMBUJIBHOI BOJIH, Kr/c 7,594 5,539
sIKa HaJIXOJIMTh JIO KOTJa

15. 3aranpHa KUJIBKICTh BOAU Ha Kr/c 8,104 6.4

BUXO/I1 3 Jleaeparopa

ISSN 2663-5712 6 www.sworldjournal.com
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1 2 3 4
16. KinbkicTs mapw, 1o Kr/c 0,067 0,08
BUTPAYAETHCS B TEINIOOOMIHHUKY
CHUPOI1 BOJHU
17. Temnieparypa Boau 3 °C 45,7 41,88
OXOJIOJ)KyBaua BUIApy B
JieaepaTop
18. Butpara napu Ha JieaepaTop Kr/C 0,444 0,37

Hisa GesneuyHoi, edexTuBHOI Ta Oe3mepediitHOI poOOTH KOTENbHI HEOOX1AHO
migiopaty  BiAmoBimHE oOnagHaHHSA. PesynbTaTét  po3paxyHKY  BOJOBOJSTHUX
TeII000MIHHUKIB NPECTaBICHUN B TaONIULI 3, MapOBOJASTHUX TEIJIOOOMIHHUKIB — B
Tabnuui 4, TeMI000MIHHHKA VISl HATPIBY CHPOi BOAM 332 PAXyHOK TEIUIOTH BOJAM, IO
HiJ1e Ha TPOIYBKY — y TaOJIUIIl 5, pO3paxyHOK TEIIOOOMIHHMKA JIJIs HArPiBY CUPOI BOJIU
3a paxyHOK Napu — y Tabiuil 6, po3paxyHOK OXOJIOKyBada BUIIAPy aTMOC(HEpHOTO
TAMY — B Tabmuii 7. VY TEIUIOTEHEPYHUYUX YCTaHOBKAaX 3aCTOCOBYIOThCS
TEMJI000MIHHUKM TpyOuacToi kKoHcTpykuli. Ilo TpyOkax mnpomyckarTh BOJa, IIO
HarpiBa€eThCcsl, @ B MDKTPYOHUI MPOCTIp MOJAIOTH YUCTY 1 NMOM'sKIIEHy Boay. Pyx
TEIJIOHOCIIB MPOTUTOKOBUH.

Tabanus 3 - Pe3yabTaTi po3paxyHKy BOJIOBOASIHUX TEIUIOOOMIHHMKIB

Ha3zga BenmmuuHmn OuHuIi 3HaueHHS
BUMIPIOBAHHS | BEITUYMHU

1. TemnepaTtypa MepexHOi BOJM HAa BUXO/I1 3 °C 81,73
BOJIOBOJISTHOT'O TEINIOOOMIHHHUKA
2. HeoOx11HMi nepeTrH TpyOOK BOJIOMIIIrpiBaya M 0,0349
3. Cepenns TeMrieparypa TEII0HOCIS, 1110 °C 75,87
HarpiBa€ThCs
4. dakTUYHA MIBUJKICTh BOJM B TPYOKax M/c 1,5
5. ITimoma mpocTopy Mix TpyOaMu CKJIaae M 0,04464
6. @akTU4HA MBUAKICTH BOJIU B MIKTPYOHOMY m/c 0,11
pocTopi (7151 0OpaHOTO THUIIOPO3MIPY
BOJIOMIIIrpiBaya)
7. Cepennsi TeMIieparypa TeIJI0HOC s, IO Ipie °C 122,48
8. KoediwieHT TemioBiaaadi BiJ TEMIOHOCIS, 1110 Bt/(m?-°C) 1364,15
Ipi€ JI0 CTIH TPYO
9. KoedirmienT TemmoBigaadi Bijg CTIHOK TPyO 10 Bt/(m?-°C) 9658,4
BOJIM, 1[0 HATPIBAETHCS
10. Koediuienr Temnonepeaayi B1/(m?-°C) 1195,32
11. I[ToBepxHs HarpiBy BOJIOMIIIrpiBaya M 40,47
12. TernyoBa MOTYKHICTb BOJIOBOJISTHOTO MBT 1,67
TerJI000MIHHUKA
13. Ywncio cekIiiid BoJIomiIirpipaya IIIT. 3
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Taoauus 4 - PesyabTaTtn po3paxyHKy NapoBOASIHUX TeNJIO0OMiHHUKIB

Ha3Ba BennuuHu Onunutni 3HaYeHHSA
BUMIPIOBAHHS | BEITUYMHHU

1. Cepenns Temmneparypa TEIIOHOCIS, 110 °C 115,87
HarpiBa€eThCs
2. HeoOxiHui1 mepeTuH TpyOOK M 0,0359
3. ®aKkTHYHA MIBUAKICTH BOJU B TPyOHOMY Mm/c 119
npocTopi (711 00paHOT0 TUIIOPO3MIPY
MapOBOSTHOTO TEINIOOOMIHHUKA)
4. KoedimieHT TerioBiiaayi Bij mapu, 1o B1/(Mm?-°C) 2251,46
KOH/ICHCYETHCSI 1O TOPU3OHTAILHOT CTIHKH
TpyOKHU
5. KoedirmienT TemmoBianavi Bif CTIHKA TPYOKH B1/(m?-°C) 9191,1
JI0 BOJM, IO HArpiBa€ThCs,
6. TeryioBa MpoIyKTUBHICTH MiAirpiBaya MBT 9,73
7. Koediuient remonepenayi Bt/(Mm?-°C) 1808,46
8. [ToBepxHs HArpiBy MapoOBOSHUX IIIIrPiBayviB M 138,75
9. Yucno cekiiil Tern1o00MiHHAKA IIIT. 2

Taoauus 5 — Pe3yjabTaT po3paxyHKy NapoOBOJASHUX TENJI000OMIiHHUKA JIJIsI
HATrpiBYy CHPOi BOJH 32 PAXYHOK TeIJIOTH BO/JM, 1110 iijie HA MPOAYBKY

Ha3zBa Benmnunnu Onuuuni 3HaueHHS
BUMIPIOBaHHS BEJIUYMHU

1. TemniepaTypa cupoi Bogu °C 16,71
2. Cepenns TemnepaTypa TEIUIOHOCIS, 10 TPi€e °C 71,88
3. Cepenns TeMrieparypa TEII0HOCIs, 10 °C 10,86
HarpiBaeThCsl
4. HeoOxi1HMM niepeTHH TPYOOK M 0,00216
5. @akTUYHa MIBUJIKICTh BOJU B TPyOKax Mm/c 0,74
6. @aKTUYHY MIBHUKICTb BOAH Y MDKTPYOHOMY m/c 0,075
IpOCTOPI
7. KoedimieHT TemaoBiaaadi BiJl TEIJIOHOCIS, Bt/(m?-°C) 844,57
110 I'pi€ 0 CTIHOK TpyO
8. KoedirieHT TemioBiaadi Bij CTIHOK TPyO 110 Bt/(m?-°C) 3407,09
BOJM, 1110 HArPiBAETHCA,
9. Koediuienr remonepenadi Bt/(m?-°C) 676,8
10. TeroBa MOTYX HICTh TETUIOOOMIHHHUKA MBT 0,106
11. IToBepxHs HarpiBy TEMIOOOMIHHHMKA M 2,75
12. Yucio cexiii Terio0OMIHHUKA IIIT. 2
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Taoauus 6 - PesyabTraT po3paxyHKy TelJI000MiHHMKA JJIS HATPIBY CHPOI BOAH

3a paxXyHOK NapHu

Hazga BenmmuuHamn OuHuIi 3HaueHHs
BUMIPIOBAHHS | BEJIMYHHH

1. TemnepaTypa KOHIEHCATY °C 25,86
2. HeoOxi11HM nepeTHH TPyOOK M 0,00217
3. dakTUYHA MIBUJKICTH BOJIU B TPYOHOMY M/C 0,83
IPOCTOPI
4. KoedirieHT TeruioBiaaadi BiJ mapu 10 CTIHOK Bt/(m?-°C) 3187,26
TpyO
5. KoedimienT remmoBigaaydi Bif CTIHOK TpyO 110 Bt/(m?-°C) 4209,24
BOJIY, 1[0 HATPIBAETHCA,
6. TemioBa MOTYXHICTh TEINIOOOMIHHHMKA MBT 0,165
7. KoediiieHT Temionepenayi Bt/(m?-°C) 1813,82
8. [loBepxHs HArpiBy TEIJI00OMIHHUKA M 0,66
9. Yucno cexiliii Terio0OMIHHUKA IIIT. 1

Tabauus 7 - Pe3yJbTaTi po3paxyHKy 0X0J10/:KyBaya BUIIAPY aTMOC(EPHOIo

THILY

Ha3Ba BennuuHu OnuHUI 3HaYeHHS
BUMIPIOBAHHS |  BEJIMYHMHHU

1. Cepennst Temneparypa °C 40,35

2. HeoOxi11HM epeTHH TPyOOK M 0,0017

3. @aKkTU4HA HIBUAKICTH BOJU B TPyOHOMY m/c 0,67

POCTOPI

4. KoedirieHT TeruioBiaaayi BiJ mapu, o Bt/(m?-°C) 3597,65

KOHJICHCYETHCS 10 TOPU30HTAIBHOI CTIHKU

TpyOKHU

5. KoedimieHT TemnoBigaayi BiJ CTIHKH TPYOKHU Bt/(m?-°C) 3984,01

JI0 BOJIH, 1110 HArp1Ba€ThCs,

6. TemioBa MpoyKTUBHICTH MMiIirpiBava kBT 77,34

7. KoedimieHT Temionepenayi Bt/(m?-°C) 1888,83

8. IloBepxHs HarpiBy MapoOBOASHUX IMiIIrpiBaviB M 0,65

9. Yuncno cekuii TemIoo0MIHHUKA IIT. 1

3akj04eHHs1 Ta BHCHOBKH. B maHiii po0oTi MpencTaBiIeHO pO3paxyHOK
OTaTIOBAIbHO-BUPOOHUYOI KOTEJIbHI, a caMme: BHM3HAau€Ha HEOOXigHA KUIbKICTh
TEIUIOTH Ha ONaJeHHs, BEHTWIIIII0 Ta rapsye BOJOIMOCTAYaHHS 1 HEOOXIIHY
TETUIONPOAYKTUBHICTh KOTEIBHI JJIi TEXHIYHUX TOTpeO; 3po0JeHO pPO3paxyHOK
TEIJIOBOI CXEMHU OMaTIOBaIbHO-BUPOOHUYOI KOTENbHI 3 TMApOBUMHU KOTIAMHU JIJIsI
3aKPUTOI CHCTEMH TEILIONIOCTAYaHHS, PO3PaXxyHOK BOJOBOJSHHMX Ta TMapOBOSTHUX
TErI000MIHHHUKIB; PO3paXyHOK TEINIOOOMIHHUKA JJI HAarpiBy CUPOT BOJIM 32 paXyHOK
TETJIOTH BOM, 110 /i€ Ha MPOAYBKY; PO3pPaxXyHOK TETUIOOOMIHHHKA JIJIsi HATPIBY CHPOT
BOJM 33 PaxyHOK MapH; PO3PaxyHOK OXOJIOJKyBada BUTAPY aTMOC(EepHOTO THILy.
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OTtpuMani pe3yibTaTH IMOKa3ylOTh €(QEKTUBHUN piBEHb POOOTH KOTEIbHI 13
3aMpPONOHOBAHNMY HABAHTAXKEHHSIMU Ta 00paHUM 00JIaTHAHHSIM.
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2. by3nukoB E.®. IlpousBoacTBeHHble M OTOnUTENbHbIE KOTenbHble / E.D.
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3. IManenn E.JI. IIpoektupoBanue kotenbHbIXx B cekTope JKKX: CnpaBounoe
npakTudeckoe nocooue. — Cankt-Iletepoypr: ["azoBbiit ki1y0, 2006. — 157 c.

Abstract. The work gives an example of the development of a heating and production boiler
room for heat supply of production and domestic consumers. As a result of the calculations, the
following thermal indicators of the operation of the heating and production boiler house were
obtained: the necessary amount of heat for heating, ventilation and hot water supply and the
necessary thermal productivity of the boiler house for technical needs were determined; the
calculation of the thermal scheme of the heating and production boiler room with steam boilers for
a closed heat supply system was made, calculation of water-water and steam-water heat exchangers;
calculation of the heat exchanger for heating raw water due to the heat of the water going to the
purge; calculation of a heat exchanger for heating raw water due to steam; calculation of an
atmospheric type evaporative cooler.

Key words: heating and production boiler room, heat supply, heat exchanger, steam, water-
water heat exchanger, steam-water heat exchanger, condensate, steam productivity, vapor cooler,
heat transfer coefficient, heat exchanger heating surface, sections, network water heater.
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TECHNIQUE FOR DETERMINING THE HEAT OF COMBUSTION IN THE
PRODUCTION OF FUEL FROM SOLID MUNICIPAL WASTE WITH

PREFERRED CHARACTERISTICS
METOJAUKA BUSHAYEHHSA TEIIJIOTU 3TOPAHHSA ITPU BUPOBHUIITBI ITAJIUB 3
TBEPAUX NOBYTOBUX BIAXOMAIB I3 HAIIEPE] 3AJJAHUMU
XAPAKTEPUCTUKAMMU
Sklyarenko E.V./ Ckasipenko €.B.
Ph.d. /k.m.n.
ORCID : 0000-0003-3952-6520
Vorobiov L.Y. / Bopo&iios JI.H
d.ts, s.r./0.mu., c.H.C.

ORCID : 0000-0001-7958-6996
Institute of Engineering Thermophysics of NAS of Ukraine,2a, M. Kapnist Str., Kyiv
Inemumym mexuiunoi mennogizuxu HAH Ykpainu, Kuis, éyn. M. Kannicm, 2a, Kuis

Anomauin. Poszenanymi numanns ymunizayii meepoux nooymosux eioxooie (TIIB) 3
BUPOOHUYMBOM HOBUX NAUB HA iX OCHOBI. 3anponoHo8ana mexuHono2ia supooruymea naius 3 TIIB 3
Haneped 3A0AHUMU  MENI0MEXHIYHUMU xapakmepucmukamu, 30Kpemda, ix mennomu 3COPAAHHAL.
IIposedeno ananiz memoouku KaiopumMempuiHo2o Memooy UHAYEHHs MENIOMU 320PAHHS NATUB 3
TIIB, tioco nepesaz i 6ao. I[lokaszano, wo Ha mouHicms 6usHaueHHs meniomu 32opsauua TIIB
KAnoOpUMempuyHumM MemoooM, 3HAYHUL 6NIUE MAE (DOPMYBAHHS NPEeOCMABHUYLKOI O00CTIOHOT
HABAJICKU Y 8IONOBIOHOCHT 00 MOP@ONI02IUHOMY CKIAOY SUXIOHUX 8i0X00i6. B pobomi poszenanyma
MONCTUBICINB BUKOPUCMAHHA bomboesux KOHOmeu@HuX KafzopuMempie Ol BUBHAYEHHST MENIOMmu
3eopanns TIIB i 3anpononosano cnocio nioguwenHss mo4HoCmi maKux 00Cii0NCeHb.

Kniwowuosi cnosea: meepoi nobymosi 6i0xoou, mMopghonociuHutl cKiao 6i0xo0ie, menioma
32OPAHHA naluea.

Beryn.

Tepai no6yTosi Biaxoau (TIIB), 06’emu sKuMX MOCTIHO 3pOCTaIOTh, € 3HAYHUM
JOKEPEJIOM 3a0pyTHEHHsI HAaBKOJIMIITHBOTO cepeioBuIna. Tomy npobiema ix yTumizarii
1 00e33apakeHHs € OJIHOIO 3 HAMOUIBII aKTyalbHUX 3aJ1a4 CBITY.

Cxema MOBOKEHHS 3 BIJIXOJaMHU B KOXKHIN KpaiHl BU3HAYA€ETHCS SK BIACHUMH
dakTopamMu (HasBHICTh BUIPHUX 3€MEIb MiJ TOJITOHW JUIsl 3aXOPOHEHHS, CTaH
€KOHOMIKH, IIIIbHICTh HACEJICHHS, YMOBU YTBOPEHHSI 1 30UpaHHs BIAXO/IB 1 1H.), TaK 1
MIDKHApOJHUMH 3000B’s13aHHsAMH. Hanpukian, s YKpainu, TaKuM «JT0pOTrOBKa30M»
€ Yroga npo acoriamiro 3 €C 1 po3pobieHa Ha ii ocHoBI HamioHanpHa cTpateris
yIpaBIiHHS Bigxoaamu B Ykpaini 10 2030 p.

bazytouncr Ha mepenoBuil CBITOBUM JOCBiA, MNPUHHATI 3000B’sI3aHHS
CTUMYJIIOIOTh BIPOBA/KEHHS TEXHOJIOT1H HaOuibm eexktuBHO1 yTrizamii TIIB, ski
HAHOCSITh MIHIMAJIbHY €KOJIOTIYHY WIKOAY JOBKULIKO, MalOTh HHU3bKI KamiTallbHi
BUTPATU Ta JAO3BOJISIIOTH OTpUMATH NPUOYTOK, a 1€ pOOUTh BUPILIEHHS 3a3HAYEHOL
po0JIeMH, I0BOJI1 aKTyaJIbHOK HAyKOBOIO Ta MPAKTUYHOIO 3a]1a4elo.

OcHoBHUI1 MaTepiaJ.

TBepai mo6ytosi Bigxoau (TIIB) — 1e Biaxoau, siKi yTBOPIOIOTHCA B MpOLEC
KUTTETISIIBHOCTI JIIOAWHU, € HENPHIATHUMH JI0 TOJAJIBIIOT0 BHKOPUCTAHHS 1
MoTpeOyIOTh X YTUITI3aIli1, 3HEIIKOPKEHHSI Ta 3aXOPOHEHHS.

ISSN 2663-5712 11 www.sworldjournal.com
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Opnak e¢extuBHa ytumszauis TIIB e ckiagHOoro cropaBoro, ska HOTpe6ye
cnemianbHOl TexHikK 1 TexHojorii. Cknaanicte ytumizauii TIIB, B 3HauHiél Mipi,
00yMOBJIEHa IIUPOKUM MOP(DOJIOTTYHUM CKJIAJOM Ta HU3BKUMHU TEIIOTEXHIYHUMU
XapaKTepUCTHUKaMH IIUX KOMIOHEHTIB (Ta0:.1).

[IpoGnema yCKIaaHIOEThCA 1€ ¥ THUM, 110 KUIBKICHI 1 SIKICHI XapaKTepUCTHKU
TIIB He € cTanumu, a TOCTIMHO 3MIHIOIOTHCS, B 3aJIEKHOCTI BiJl KpaiHU, HACEICHOTO
MYHKTY, YMOB KUTTS HACEJICHHs, TOPH POKY, OTOJTHUX YMOB Ta IHIIUX (PAaKTOPIB IX
yTBOpEHHS 1 300py [2, 3].

Taduauus 1 - TentorexHiuHi xapakrepucTuku ckiaagosux TIIB [1]

55 XiMiuau# cxian, % °\i %? .
gz 2: | %
Komnonentu - E e =
TIIB ES | er o0 | N | S| A [ we | 2R 2
2 o =z 8 )
SE g8 | ©
Tanip 34 278 | 3,7 | 283 ] 0,16 | 0,14 | 15 25 79,0 9,49
Xap4oBi 35 126 | 1,8 8,0 | 095] 0,15 | 45 | 72,0 | 652 3,43
TekcTuib 4,5 39,4 | 45 | 232 | 3,4 1,1 80 | 20,0 | 84,0 | 15,72
JepeBuna 3 40,5 | 48 | 33,8 | 0,1 - 0,8 | 20,0 | 67,9 14,46
Ixipa, ryma 2,5 65,0 | 50 | 126 ] 02 | 0,6 | 11,6 | 50 | 49,0 | 258
IImacTtmaca 1,5 55,1 76 | 17,5 | 0,9 0,3 10,6 - 89,0 | 24,37
Biacis < 15 MM 5,5 13,9 1,9 | 14,1 - 0,1 | 50,0 | 20,0 | 54,0 4.6
3oia, mIaKk 252 10,45 | 0,7 - 0,45 | 63,2 | 10,0 | 2,7 8,65
[Hi Bigxoau 0,5 470 | 53 | 22,7 | 0,1 02 | 11,7 | 8,0 60,2 18,14
Kictku, merai,
. 135 | - - - - - - - - -
CKJIO, KAMiHHS

Taxk, nanpuxnan, 3a qaaumu, [lloctoro HarioHAIBHOTO TTOBITOMIICHHST Y KpaiHu 3
NUTaHb 3MIHU KJIMaTy, Aiana3oHu 3MmiHu mopdoioriyboro ckianay TIIB e takumu:
xap4oBi Bingxoau — Big 35 no 50%, mamip ta kaptoHn — Big 10 go 15%, BTOpuHHI
nonimepu (miactmaca, [IET® msmiku, nmoiaiMepHa 1utiBka, Terpa Ilak ynakoBka) —
Bi1 9 1o 13%, ckio — Bix 8 10 10%, 4opHi Ta KOIBOPOB1 MeTanu — 2%, TEeKCTUIIbHI
Marepiaiid — Big 4 10 6%, nepeBuna — 1%, OyzaiBenbHe cMITTS — 5%, 1HIIN BiAXOIU
(JiCTs, TIri€HIYHI 3acO0M, KICTKH, IIKipa, T'ymMa, KOMOIHOBaHI B1AXOJu, HEOE3MEeUHI
Bimxoau Toio) — 10%. YacTka BiIX0/1iB 3 OpraHivHOO CKIIa0BO0 — Bia 60 10 85%.

3MiHa )k MOp(OJIOTIYHOTO CKJIaay MPU3BOIUTH A0 3MIHU €JIEMEHTAPHOTO CKIIaay
BIIXOZIB, 1 SK HACIIJOK, A0 3MIHH iX TEIUIOTH 3rOpSHHSA, IO € OCHOBHOIO
E€HEPreTUYHOI0 XapaKTePUCTUKO BiAX0AiB. Tak B [4] 3a3Ha4a€ThCs, 110 HATIPUKIIA, B
Anonii, numie 3a OCTaHHI POKU, CEPEAHS TEIJIOTa 3TOPSHHS MICBKOTO CMITTS,
30uTkIMIIachk Maibke y aBidi (3 3300 — 4200 mo 6300 — 7150 xJx/kr).

AHaJi3 CBITOBOTO JIOCBIY TIOKa3ye, 1o ytumizaiis TIIB 31iicHIOEThCS B TPhOX
OCHOBHHX HaIlpsIMKax:

- MOBTOpPHE BUKOpHUCTaHHS ckiaaoBux TIIB, um ix mepepoOka 3 OTpUMaHHAM
HOBUX KOPUCHHMX MPOJYKTIB 1 MAJIUB;

- TepMOXiMiYHA KOHBEpCIsl (CraatoBaHHs, ra3udikailis, Mposai3) Ta 1HII METOIU
yTumizauii ( 010J0r14H1, XIMI4HI1, (PI3UKO-XIMIYHI 1 1H.);
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ﬁé? ¢
SWorldJournal Issue 20 / Part 1 { Y
S

- 3aXOPOHEHHS Ha MOJIrOHaX.

Ha npaxTutii, HalOUTBIT ONTUMATEHAM € KOMIUIEKCHUH MIAX17, 10 mepeadadae
po3aunbHuit 30ip 1 copryBanHs TIIB Ta HacTymHy TepMOXiMiuHYy KOHBEPCIIO
(mepepoOKy) JnuIlIe THUX BIAXOJIB, SIKI HE MOXYTh OyTH €(pEeKTUBHO MepepoOIieHi
THIITUMU METO/IaAMH.

B Vkpaini k, 3a JaHUMU NPUBEACHUMH B [S], TpH HIOPIYHUX 0OCsTax 30UpaHHs
TIIB B mexax 11—12 muH. T, aume 10 6% nepepoOseThes 1 yTHITIZYEThCS, 1 3 AKUX
BCHOTO /10 2% CHAaIOEThCA 3 TEHEPALll€l0 TEeIIIOBO1 Ta eJleKTpuyHoi eneprii. Lle npu
toMy, 1o B kpaiHax €C go 98% TIIB o6poGaserbes, 1 10 30% cnamoerbes 3
reHepalli€ro eHeprii.

To6T10, ocHoBHa Maca TIIB B YkpaiHi BUBO3UThCS HA CHEIiabHO 00JIaIHAH] UM
CTUXI1MHI 3BaJIMIIIA, 1110 MOTPEOYy€E 3HAUHUX 3€MEJIbHUX TUION] 1 TPAHCTIOPTHUX BUTpAT.
[Topsin 3 1MM, €KOJOTIYHUM 1 CaHITApHUM CTaH LMX MOJITOHIB, MPU3BOJUTH [0
CYTTEBOTO 3a0pyTHEHHS TOBKULIS (3€MIIi, MOBITPS, OBEPXHEBUX Ta IPYHTOBUX BOJ).
Sxpa3 exoyoriyHui YMHHUK €, BIAMOBIAHO J0 HalioHanbHOI cTpaTerii yrnpaBimiHHS
Bimxonamu B Ykpaidi 10 2030p, ocHOBHUM (PakTOpoM 3a00pOHU yTBOPEHHSI HOBUX
3BaJIUII, 3MEHIIIEHHS 00’eMiB 3axopoHeHHs TIIB Ha mux momironax mo pisas 30% B
2030 p, a TakoX 30UIBIIEHHS KITBKOCTI CTAI[IOHAPHUX YCTAHOBOK TEPMIYHOI iX
yTumizanii (mpodisy, ra3udikaiili 41 IpsiMoro CratoBaHH:).

BpaxoByroun Hemosiku nomiroHHoro 3axoponenss TIIB, a Takox nedinut i
MOCTIHE 3pOCTaHHA I[IH HAa TPaJWLIiHI BUKOMHI MajJMBa, YCTAHOBKU TEPMIYHOI
yrumizauii TIIB, HaOynu mmpokoro po3noBcrokeHHd. Ha cborosiHi, B po3BUHYTHUX
KpaiHax CBITY, €KCIUTyaTy€ThCS THCSIYl CMITTECHANTIOBAJBHUX YCTAHOBOK 1 IX YHCIIO
MOCTIWHO 3pocTaTuMe. Ha 3HauH1i KUTBKOCTI 3 IUX YCTAHOBOK BUPOOJISIETHCS TEIIOBA
1 eIEKTPUYHA EHEPT1s, 1110 CYTTEBO 3MEHILY€E BAPTICTh YTUII13allli BIAXO/IB 1 € 3HAUHUM
BKJIQJIOM B €HEpreTtuky kpainu. Hampuknan, aig renepauii edeprii, B QIHISAHALL
BUKOPUCTOBY€EThCS Npubau3Ho 10% noOyToBux BiaxoAdiB, B ['epmanii — 25%, [lIsermii
— 30%, Manii — 45%, Belnapii — 55% [6], a B SInoHii, B3aram CragtoeThCsl OIbIIe
80% wmicekoro cMmittsa, 3 skoro 25...30% 3 reHepemieto eHeprii 1 ymme 10 3%
3aXOPOHIOETHCS, 800 BUKOPUCTOBYETHCS B SIKOCTI 100pHBa [7].

Cepen TepMIYHMX METOJIB yTHIII3alii MOOYTOBUX BIJIXOMAIB, HAMOUIBIIOTO
MOIIMPEHHsT HaOynu mporecu mpsMoro craimtoBanHs TIIB 6e3 miarotoBku 1 3
IIJICBITKOK Ta30M YM Ma3yTOM Ta CIIAJIFOBAHHS 3 MOMEPEIHBOI0 IepepoOKoro 1 6e3
MIJCBITKU I1HIMAM MaauBoM. [Ipu 1bOMy, 3TiTHO TPAKTUYHOTO JOCBiMY, Ipolecam
MPSMOTO CHATIOBAaHHS, HaWOLIbII noriasHO migmaBatu TIIB 3 Bosorictio 20-40%,
CEpETHBOIO 30JBHICTIO A0 25% 1 TEIIOTOO 3rOpsIHHS He HUk4Ue 6 MJDK/KT.

Jlpyra TexHoJyiOTis, X04a 1 € OUIBII BapTICTHOIO, BBAKAETHCS OLIBII
NEPCIIEKTUBHOIO, OCKUIbKY Mepeadavae momnepeaHe COpTyBaHHs 1 Bi01p KOMIIOHEHTIB
K1 TPUIATHI IS TOJAJBIIIOT0 BUKOPUCTAHHS, a TAKOXX BUJIYYCHHS IIKIIJTUBUX
KOMIOHEHTIB. YacThHa OpraHikd BiXOJIB, MOXEe OYTH BHUKOpHCTaHA s
BUPOOHUIITBA KOMITIOCTY TIiciisl aHaepoOHOi (epMeHTaIlli 1 BUPOOHUIITBA TOPHOYOTO
razy. Pemry BigXoaiB NiAJal0Th CYIII, MOAPIOHEHHIO Ta MPECyBaHHIO s
BUPOOHUIITBA I'PAHYJIbOBAHOTO TAJMBa, Y BUIJISII TpaHyJl 4yu OpukeTiB. EHepreTnyna
IIUTBHICTh HOBUX MaJUB 1 iX €()EeKTUBHICTh 3aCTOCYBaHHS, B 3HAUHIN MIpi 3aJ€KUTh
B1J1 BUX1JHOTO Mop(dororiynoro ckiaxy TIIB.
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Mertor0 1aHO0i po60OTH € NOKPAILIEHHS METOAUKH BU3HAUYEHHS TEIJIOTH 3rOPSHHS
KaJIOpUMETPUYHUM METOJ0M, NpHu BUpoOHULTBI nanus 3 TIIB 13 Hanepen 3aganumu
XapaKTePUCTUKAMH.

Teepne nmanuso 3 n06yT0BHx BIIXOMIB — II€ TBEpJE MaJIMBO, MIATOTOBJICHE 3
HeOe3MeUYHuX  BIAXOAIB 1  TNpU3HAUeHe i BHUPOOJIGHHS  €Heprii  Ha
CMITTECTIATIOBAIbHUX 3aBoJax (ycTaHOBKax) ab0 yCTaHOBKax IOy THOTO
CMITTECTIATIOBAHHS.

TpanuuiiiHO TBepAe MAJMBO 3 MOOYTOBUX BIAXOJIB PO3AUISIOTH HA JBI IPYIH -
RDF (Refuse Derived Fuel) Ta SRF (Solid Recovered Fuel). 'onoBHa BiIMiHHICTb M1
HUMHU Y TOMY, HAaCKUIbKM OYHMIIEHU Ta 00poOienuil kiHieBuid npoaykT. SRF - e
OB TPYJOMICTKUN TpOILIEC, aje Marepiaj, 10 OTPUMYETbCS B PE3yibTaTi, TyxKe
n00pe MiIXOIUTh JIsi BUKOPUCTAHHS B SKOCTI MaJiMBa B MPOMHUCIOBOCTI. 3 1HIIOTO
0oky, RDF mMeHnm ounienuii i 3a3BU4ail He TakKUil €(PEKTUBHUIM, K TATUBO.

RDF (Refuse Derived Fuel) — 11c opraniune nanuBo, y BUIJIS1 UL, TOPOILKY,
rpaHyJj, OpPUKETIB YK CYCIIeH31H, OTpuMaHe MpU BUJAJICHHI BTOPUHHOI CUPOBUHU Ta
Heroprounx matepiainis i3 TIIB. RDF € 3aranpsHuM TepMiHOM, 1110 BUKOPUCTOBYETHCS
JUISL 3MITIIAHUX BIJIXOJIB, CKIIAJT SKUX, XapaKTEPUCTHUKHU Ta BIIACTUBOCTI HE € TTIOBHICTIO
BiJIoMUMH. Termiora 3TrOpsSHHS TAaKUX MAJMB, B 3aJEKHOCTI BiJl MOP(]OJIOTIYHOTrO
ckiany Buxigaux TIIB, moxke ckmanatu 10 14 MJx/kr.

SRF (Solid Recovered Fuel) — 1ie Ounbin sikicHe TBepjie MajuBO, OTPUMAHE 3
TIIB micns copTyBaHHS Ta CYIIIHHS 13 3aCTOCYBAaHHSAM MJi BUPOOJIEHHS MajvBa
0e3reyHux MaTepiaiiB 3 BUCOKOIO TEIUIOTOK 3ropsiHHS. Teriora 3ropsiHHS TaKuX
MaJINB 3a3BUYail CTAaHOBHUTH OubiIe 15 MJx/ Kr.

B Toii ke wac cydacHI HOpMaTUBHI JoKyMeHTH, Hampukiaa JCTY EN
15359:2018 [8], posrasipatots TBepae naauBo 3 TIIB tinbku sik SRF, posnuisioun
J0ro Ha I’STh KJIAciB B 3aJI€KHOCTI B1Jl BULIOI TEIJIOTH 3TOPSIHHS Ta BMICTY XJIOPY 1
PTYTI.

Taoauus 2. Knacugikanis SRF 3rigno 3 EN 15359:2011 [8]

Knacudikanitinuii | Cratuctuuna OnuHumi Kiacu
napameTrp Mipa BUMIpPIOBaHHS 1 2 3 4 5
Buma podoua | - Cepenne |y | S50 | 5200 | 5150 | 2100 | 3.0
TEIJIOTA 3rOpaHHs | 3HAYCHHS
0

Xuop (CI) Cepemue | Y (Hacyxy | o5 | g6 | <10 | <15 | <3.0

3HAYCHHS Macy)

Cepenne

PryTs (Hg) mr/MJIx <0,02 | <0,03 <0,08 | <0.15 | <0,50

3HA4YCHHA

KpiMm Toro 3a OaxaHHsIM BUpPOOHMKa a0O 3a BHMOTOIO CIIOXKMBaua MOXYTh
BU3HAYATHCS BMICT B&KKMX METAJIIB a00 1HIINX 3abpPyAHIIOYNX PEYOBHH.

Cepen HaiiOLIbII  eexTUBHUX TexHoJorid yrumzamii TIIB, mmpoxoro
nommpeHHs HaOyna texHoioris «Waste-to-Energy» a6o WtoE. Bona mepenbagae
BUPOOHUIITBO TEIJIOBOI 1 €IEKTPUYHOI eHeprii npu BukopuctanHi nanuB RDF/SRF 3
MOOYTOBUX 1 MPOMUCIIOBUX B1IX0a1B. [Ipu 11bOMY, €KOHOMIISATHCS TPAAUIIIHI BUKOITHI
najuBa 1 3MEHIIYIOThCS IIKIJIMB] BUKUIU Y HABKOJIUIIIHE CEPEIOBUIIIC.

Hampuknan, 3a texnomnoriero ¢ipmu PLM Miljoteknik (IlBemist) [9], nerki
dpakmii (Oymara, TeKCTWIb, IlacT™Maca 1 iH.), Akl ckiaagawTs 10...15% BuxigHux
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BIIXOMIB, MiCHsl 3MeHIeHHs ix Bosiorocti 3 30 mo 15%, mpecyroTbes mif BETUKUM
TUCKOM B HanuBHi 6puxetu Brini Fuel. Ix Temmora sropsuns 6ins 16,7 MJIx/xr, a
WiIbHICTE mprOan3Ho 450 kr/M>. 1o Wil TEXHOIOTI mpamkoe Gible 8 THC. YCTaHOBOK
B [liBHiuH1i €Bpori.

Y ®panuii mMHUPOKOro MOIMUPEHHS HAOyB TEXHOJOTIYHHUI IMpolec MiArOTOBKU
CMITTS 10 MOTO crialifoBaHHA y BUIJIsial rpanyn Combor [10]. TexHnounoris nependavae
COpPTYBaHHS, MOAPIOHEHHSI, CeMapallito, CyIIKy 3a paXyHOK criajtoBaHHs yactuau TI11B
1 rpanymoBaHHs pemth (40%) BiaxoxiB. ['panynum MawTh GopMmy IMITIHIPIB
niametpoM 12 — 16 mM 1 Bucotoro 20 — 70 mm. Temiora 3ropstHHs Tpany ckiagae 15,1
MJIx/kr, Bosoricthk 10%, 30abHICTE 15 — 20%.

CnamoBannss nanmuB 3 TIIB BigOyBaeThcsi B KOTJIAx, Me4Yax YW CHELIaIbHUX
ycTaHoBKax. HaWOuIbll MOMIMPEHUM CHOCOOOM CHAIFOBaHHS TaKUX MNaluB € iX
CHAJIOBAHHS B CyMIIII 3 IHIIUM MMAJIMBOM (BYTLLIAM, Ma3yToMm, razom) [11...14]. [Topsia
3 €KOHOMI€I0 TPAIUIIMHNX TaJIUB 1 3MEHIICHHSIM IIKIJIMBUX BUKUIIB B atMochepy,
CHATFOBAHHSI TAKOi CYMIIlll JI03BOJII€E YHUKATH 3HAYHOTO HAarapy i KOpo3ii MOBEpXOHb
HarpiBy. Tak B [12] 3a3HauaeThCs, 110 Mpu craidoBanHl cymini 3 50% OpuxetiB 1 50%
BYT'UUIS MIBUAKICTh KOPO3ii moBepxoHb Harpiey B 10 — 30 pa3iB MeHIa, HIXK TPH
BUKOPUCTaHHI OJHUX OpuKeTiB. [Ipu boMy, MIBUIKICTH KOPO3ii Pi3KO 3pOCTAE KOJIH
J10J1s1 OPUKETIB B CyMillll ckiianae monan 75%.

Takum unnom, nepepoOka TIIB B rpanynu i OpuKeTH 1 IX BUKOPUCTAHHS, KPIM
CHepreTMYHUX 1 EKOJOTIYHMX 3HCKiIB, O3BOJIsIE OTpuUMarH 1 iHm mepeBaru. Lle
TPAHCTIOPTAOENbHICTh, IO JO03BOJISIE X BHUKOPHUCTOBYBATH HAa BIACTaHI BiJ MiCIb
BUPOOHUIITBA, a TAKOXK MOKJIMBICTh 1X O€3MEYHOTO CKJIAyBaHHS 1 JOBIOTPUBAJIOTO
30epiraHHsi.

[Ipu BupoOHULTBI TBepAUX NanuB 3 TIIB, 611b1IICTh TEXHOJIOTIH PYHKIIOHYIOTh
3a TMPUHIUIOBOIO CXEMOIO TMPHUBEACHOI0 Ha puc.l, sKi BKIIOYAIOTH MPOIIECH:
COpPTYBaHHs, 3 MAarHiTHOIO CEMapalli€ro 1 MOBITPSAHOO Kiacuikalli€ero, MoApiOHEeHHS,
CYILIIHHSI, OpPUKETYyBaHHS Ta CKJIAyBaHHSI.
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Pucynok 1- Tpaaguuiiina cxema TeXHOJI0Til BUPOOHUIITBA TPAHY/JILOBAHMUX MAJIUB
3 MiCbKHX OOYTOBHMX BiIXO0/1iB

SKICTh OTPUMAHOIO TaJMBa BU3HAYAETHCSA B IpoIecl Horo ceprudikaiii mpu
BIJIIPaBICHH] HA CKJIaJ.

Ceptudikauis mnepenbayae BU3HAYCHHS OCHOBHUX  TEIJIOTEXHIYHUX
XapaKTEPUCTHK, 30KPEMA, HOTO BOJIOTOCTI, 30JIbHOCTI 1 TETIJIOTH 3TOPSHHS.

TpanuiiitHO MEeTOauKa BU3HAYEHHS TEIUIOTEXHIYHUX XapaKTEPUCTUK TaJHB 3
TIIB mossArae B HACTYIIHOMY:
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1. I3 BuOpanoi naprii nanusa 3 TIIB BigOuparoThCcsi TOYKOBI TPoOU (MiHIMAJIbHE
YHCIIO TOYKOBUX MPOo0 — 24), mo pernamentyethes crangaprom EN15442 [15]. Tpu
3MIIIyBaHHI TOYKOBI mpodu (opmyroTs o0'eqnHanHy mpoOy. MiHiManbHI po3MipH
TOYKOBUX Ta 00’ €AHAHOI MPOO BU3HAYAIOTHCS B 3AJICKHOCTI BiJ PO3MIPIB YACTHHOK
najauBa, HACUITHOT TYCTHUHH Ta po3MIpiB 00’ €KTY, 3 IKOTO BiOupaeThes mpoba. Ilicus
noJIpiOHEHHS 1 TOMOT€HI3allll 3 YaCTUHU OO€IHAHOI MPOOU BU3HAYAIOTh BOJOTICTb
(EN15414) [16] Ta 30mpHIcTs (EN15403) [17] BUXigHOTO TaTHBA.

2. I3 1HmI0i yacTuHU 00'€AHAHOT TTPOOU, MIIAXOM ii CKOPOUCHHs, MOAPIOHEHHS,
rOMOT€Hi3alllil 1 KOHuIitoBaHHs GopMyeThes JlabopaTopHa mpoda (EN15443) [18].
MeTor miArOTOBKM MPOOM € 1i CKOPOYEHHS 10 OJHIET YM OUIbIIE JOCIIIKYBaHUX
YaCTHH, 5K IEPEeBaXXKHO MEHIII, HI’K BUXIJIHA MMpo0Oa. [ '0JOBHUN MPUHIIUI CKOPOUCHHS
MpoOU MoJIsTaE B TOMY, IO CKJIAJl BIIIOpaHOl MpoOU HE MOXe OyTH 3MIHEHUHN Y XO/I1
KO)KHOT HACTYIMHOI CTajii MpoOOMmiArOTOBKM 1 KOXXKHA CKOpOYeHa mpoda Mae
XapaKTepu3yBaTH BUXIAHY mpoOy. JIJis MOCATHEHHS I11i€i METH KOJKHA 4acTKa MpooH
MOBMHHA MAaTHU PIBHY WMOBIPHICTh MOTPANUTHU JO0 YAaCTUHU MpoOH, M0 30epiraerbes
micisi 3MEHIIIEHHST MacH Tij 4ac ckopoueHHs. [lompiOHeHHS mpoOu MpOBOASTH 3a
JIOTIOMOT'O0 PI3HMX THIIB MJIMHIB Ta ApO0apoOK, a 3MEHIIECHHS MPOOH 3a JOTIOMOTOO
MPUCTPOIB-IITLHUKIB 200 BPYUYHY, METOJIOM KBapTyBaHHs. Po3mip 4acTHHOK mayinBa
JUTS BU3HAUCHHS TEIUIOTH 3TOpsSHHS MOBMHEH Oytu MeHmie 3a 1 mwm. Ilepen
BUMIPIOBAaHHAMH NMP0Oa MOBUHHA MPOUTH KOHJIUIIIOBAHHS B JAOOPATOPHUX YMOBAX,
TOOTO MPONTH BUTPUMKY Y TOHKOMY IIIapl 10 HAOYTTS pIBHOBAXKHOI MOBITPSIHO-CYXO1
BOJIOTOCTI.

3. Ilpu monmanpmioMy pO3AUIEHHI, TOMOT€HI3alii 1 mpu NoTpedl, A0AATKOBOMY
noApiOHEHH1 nabopatopHoi TpoOu, (GOpMyeThCs aHaIITUYHA Mpoda, 3 SAKOT
B1IOMpAEThCS MOCHIIHA HaBaXKa IS KaJOPUMETPUYHOTO JOCIIKEHHS TEIIOTH
3TOPSIHHS TIAJTHBA.

[Tpu upoMy, AJis OTpUMaHHS PEJIEBAHTHOTO PE3yJIbTaTy BUMIPIOBaHb HEOOXITHO
3a0€3IE€UUTH BJACTUBOCTI JOCHIAHOI HAaBa)XKKM TaKMMH, IO BIANOBIIAIOTH
yCEpEIHEHUM 3HA4YEHHSM BUXIIHOTO mayiuBa. Binbip ke Takoi NpeacTaBHUIIBKOI
JOCIITHOT HABAXKKH, 3HAYHOIO MIPOI0 YCKJIQJHIOETHCS THUM, IO JJIi BUMIPIOBAHHS
TETJIOTU 3TOPSIHHSA MajiiBa y O0MOOBOMY KaJIOPUMETPI, il Maca TMOBMHHA CKJIAJaTH
npubau3Ho 1 r. OTpuMaHHS Takoi HABaXKU JOCATAETHCA B TPOIEC] HHU3KU
MOCTIJOBHUX, PETEJIbHO TMPOBEICHUX omepaliid (roMoreHisaiii, po3aUIeHHS,
no/ipiOHeHHs (pakiiiid, 3MINTYBaHHS 1 JIICHHS TPOOH).

4. BusHaueHHs BUIIOI TEIUIOTH 3ropsHHS naiuBa 3 TIIB 3a1licHIOIOTE 3a
METOAMKOIO periameHToBaHO craHmaptom EN 15400 [19]. Cythicte MeTOIy
BU3HAYCHHS BUIOT TETUIOTH 3TOPSIHHS MPH MOCTIHHOMY 00’ €Mi MOJSTAaE y MMOBHOMY
CHaJIIOBaHHI HAaBaXXKU TBEPJOTO ManuBa B aTMocdepi ctucHytoro kucHio (3 MIla), B
TepMETUYHO 3aKpUTIi MeTajeBiil TOCYANHI - KaJOPUMETPUUHIM O0MOI.

Tpaauriiino, eHepriro, 1O BUAUIMIACS B O00MO1 BHUMIPIOIOTH 32 JOMOMOTOIO
HEAaBTOMATU30BAHOIO0 BOJSIHOTO KajopuMeTpa. Xoua 3apa3 4acTo 3aCTOCOBYIOThH
aBTOMATH30BaHI BOJASHI a00 ©O€3BOJHI MNpUJIaaW, HaNPUKIAA, KOHIYKTHUBHI
kasiopumetpu [20, 21], K1 J03BOJISAIOTH CIPOCTUTH 1 MPUIIBUIIIUTH MPOLEAYPY
BUMIPIOBAHHSI.
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B pe3yabTar BUMIpIOBaHHS BHOCSTH MTONPABKU Ha TEIUIOTY PO3YMHEHHS a30THOI
Ta CIpYaHO1 KUCIIOTH, 110 YTBOPIOIOTHCA MPHU CTAaJCHHI HAaBaXXKW 1 BU3HAYAIOTh BHIILY
TEIUIOTY 3TOPSHHA MaluBa. 3a OCTATOYHMNA Pe3yJbTaT BU3HAUCHHS BUINOI TEIUIOTH
3TOpSIHHS aHaMITHYHOI mnpoOuM manuBa 3 NOOYTOBUX BIAXOAIB NPUKUMAIOThH
cepeaHboapuMeTHUHE 3HAUCHHS Pe3yJIbTaTiB IBOX NapajesibHUX BU3HauUeHb. Hikay
TEIUIOTY 3TOPSIHHS BU3HAYalOTh 3 BPAaXyBaHHSM BMICTY BOJIOTM Ta BOJHIO Yy IajHBI.
Pesynbrat BUMiproBaHb 0(OPMITIOIOTH Y BUTJISIII MTPOTOKOIY 13 3a3HAYCHHSIM BCIX
BIJIOMUX MMapaMeTpiB JOCIIKEHOTO 3pa3Ka MajiuBa.

JlocBig poOBeIEHHs] BUMIPIOBAHb MOKA3ye, 1110 1HO/1, HE3BAXKAI0UU HA PETEIbHY
MIJITOTOBKY TIPOOU, Pe3yIbTaTh ABOX BUMIPIOBAHb TEIJIOTH 3rOPSIHHS HEOAHOPITHUX
cyMmiliei MOXYyTh BIIPI3HATUCS Ha JACKUJIbKA BiJICOTKIB.

Y Takomy BUIAJKy MPOMOHYEThCA MPOBOAUTH S...7 AOCHIAIB 1 BHU3HAYaTH
TEIJIOTY 3TOPSIHHA SIK CEpEHE 3HAUEHHs Pe3yJIbTATIB JOCIIIIB Ta PO3PaxXOBYBaTH
CEpEeNHbOKBAAPATUYHE BIIXUJICHHS SIK OI[IHKY HEOJHOP1AHOCTI.

3aranoMm, pO3rJsHyTa METOAMKAa Iependadyae BH3HAUYECHHS TEIJIOTEXHIYHUX
XapaKTEePUCTHK MajuBa Mmiciis (akTy HOro BUTOTOBIICHHS. AJle BpaxOBYIOUHU IIUPOKHIA
1 3MiHHHM Mopdoioriunmii ckiian Buxigaux TIIB, MmoxkHa cTBepKyBaTH, 110 TEIJIOTA
3TOPSIHHS TAaKUX MaJMB Oyl TaKOK 3MIHIOBATUCH B IIMPOKUX Mexax. | He TuBIs4HCh
Ha Te, 110 JaHa MPOIMO3ULIsl J03BOJSIE MIJBUILIUTH TOYHICTh BU3HAYEHHS TEIUIOTH
3rOpsSIHHS TaJIMBa, BOHA HE JIO3BOJISIE 11 KOperyBaTH (MABUIIYBATH) IIPU NOTPEOi.

JIiist BUpilIeHHs JaHO1 MPoOJIeMH, IPOTIOHYEThCS TexHoJoT1r0 yTrmzanii TIIB 1
BUTOTOBJICHHSI TPaHyJbOBAHMX MaJMB, 3A1MCHIOBATH 32 CXEMOK HABEJICHOIO Ha
PHUCYHKY 2.

Ha BigMiHy BiJ TEXHOJIOTiI NMPHUBEIECHOI HAa PUCYHKY 1, B 3ampOonoOHOBaHIN
TEXHOJIOT11 J0JJATKOBO BBOJIMTHCS 3MIIIyBaJIbHA KaMepa, A€ BII0YBAETHCS 3MIITYBaHHS
BuxigHoi cymimi TIIB 3 A0JaTKOBUMHM BHCOKOCHEPIE€TUYHHMHM IHIPENIEHTAMHU
(Bimxomu Byrie30araueHHs, HadrTomepepoOku, OGiomaca, Topd 1 iH.). TexHomoris
J03BOJII€E  BUPOOJATHM  KOMIIO3UTHE TNalIMBO 3 Hamepex 3aJaHUMM  HOro
TEIUIOTEXHIYHUMU XapaKTEPUCTUKAMHU.
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BHPOOHHUIITBOM MAJIUB i3 Hamepea 3aJaAHUMH TeNJIOTeXHIYHUMHU
XapaKTepUCTUKAMM
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IIpyu 1pOMy KiIbKICHI cmiBBiAHOWIEHHs BuxigHux TIIB 1 pomatkoBux
KOMIIOHEHTIB MiAOUPAIOThCS Ha OCHOBI MOMEPEAHBOIO BHU3HAYCHHS iX TEMIOTH
3TOPSIHHA 1 TJIAHOBHUX TEIJIOTEXHIYHUX XAapaKTEPUCTHK KIHIIEBOTO HPOAYKTy. [lns
BOTO TEIUIOTY 3ropsiHHsA BUXiAHOI cymimi TIIB npononyeTbes AOCTIKYBATH MICIS
KaMepH CYUIIHHS.

Otpumana indopMallis J03BOJISIE AaHATITUYHO BU3HAYUTHU KiTBKICTh HEOOX1THUX
JOJJaTKOBUX IHTPEIIEHTIB, 13 OUIBLIO €HEPreTUYHOI0 IUIbHICTIO. TOOTO TemnoTy
3TOPSIHHS TPOEKTHOTO MajliBa BU3HAYAIOTH SIK CyMY TETUIOTH 3ropsiHHs BinxoiB TI1B
1 TOAATKOBU1 IHTPEAIEHTIB, 3 iX BArOBUMHU KOe(ILIEHTaMHU, SIKI IPOIMOPIIIHI YacTKaM
[MX KOMIIOHEHTIB y cymimm [22, 23]. TemjoTy 3ropsiHHS KOXKHOTO 3 JIOAATKOBHUX
KOMITOHEHTIB BU3HA4YarOTh a00 3a pe3yJbTaTaMH OKPEeMHUX EKCIIEpUMEHTiB, abo 3a
JITepaTypHUMH JTaHUMHU.

BucHoBkm.

3anpornoHOBaHO  JOJATKOBO  MPOBOAUTH  KOHTPOJb  TEIJIOTEXHIYHUX
xapaktepuctuk manuB 3 TIIB mepen mpecyBaHHAM 3 MOCTIAYIOUYMM JIOJaBaHHAM
BUCOKOCHEPIe€TUYHUX IHTPENIEHTTIB, IO JO3BOJUTH OTPUMATHU KIHIIEBHI MPOIYKT 3
OUTBbIII BHCOKMMH Hamepesl 3aJaHUMH TEIUIOTEXHIYHUMH XapaKTePUCTHUKAMU, M0
3HAYHOI0 MIPOI0, MiABUIINTH edekTuBHICT, yTuiizamii TIIB 1 BukopucTaHHS iX
€HEePreTUYHOTO MOTEHIN ATy Ui TeHepaIlii eHeprii.

JUis BHU3HAUEHHS JOCTOBIPHOIO 3HAYEHHS TEIUIOTH 3TOPSIHHS [ajuBa, B
KQJIOPUMETPUUHUX JOCIHIJDKEHHSIX, HEOOXIAHO pEeTeIbHO MPOBOJUTH MPOIEC
dbopMyBaHHS JOCHIAHOT HaBaXKH, IO BKJIKOYAE: MPEICTABHULIBKUNA B1IOIp,
NOApPIOHEHHA Ta TMEpEeMINIyBaHHAd Yy KUIbKa CTaJlid, 3MEHIIEHHS o0cAry Ta
KOHJUIIIOBaHHSA. Y pa3l po301>KHOCTI pe3yJIbTaTiB ABOX JAOCTIAIB BU3HAYEHHS TEIUIOTH
3rOpsiHHS Ha JEKUIbKa BIJACOTKIB PEKOMEHAYEThCS NPOBOAUTH S...7 HOCHIAIB 1
BHU3HAYATH TEIUIOTY 3TOPSIHHS SIK CEPEAHE 3HAUCHHSI pe3YJIbTaTIB JOCIIIIB.
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Abstract. The issue of utilization of municipal solid waste (MSW) with the production of new
types of fuel based on them is considered. The proposed technology for the production of fuel from
solid waste with specified thermal characteristics, in particular, the heat of their combustion. An
analysis of the calorimetric method of determining the heat of combustion of solid fuel, its advantages
and disadvantages, was carried out. It is shown that the accuracy of determining the heat of
combustion of solid waste by the calorimetric method is significantly affected by the formation of a
representative sample according to the morphological composition of the original waste. The paper
considers the possibility of using bomb-conducting calorimeters to determine the heat of combustion
of solid municipal waste and suggests ways to improve the accuracy of such studies.

Key words: solid municipal waste, morphological composition of waste, heat of fuel
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Cmamms nid2omoenena y pamkax 8UKOHAHHS HAYKOB0 — OOCNIOHOI memMamuru
ITT® HAH Vxpainu, mema « Po3pobnenns mexuiunux 3acad Ho80i 8ucoxkoeghekmusHoi
MEeXHON02II CRAN08AHHA WIMYYHUX NATUE 3 MEEPOUX NoOYMosux 6i0xodie ma biomacu
Y KO2eHepayitiHux eHep20yCMaHOBKAX 3  BUKOPUCMAHHAM  B0OHIO,  KUCHIO,
CUHmMemUYH020 ma Oiomemany 011 3a0e3neyeHts eHepeemuyHoi be3neku Ykpainuy.

Cratts Bignpasnena: 2023p
Ckasipenko €.B., Bopo6iios JI.A.
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DEVELOPMENT OF TOOLS FOR CONDUCTING PRACTICAL AND
LABORATORY LESSONS WITH ROBOTIC DEVICES IN DISTANCE
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PO3POBKA 3ACOBIB UISI TPOBEJAEHHSA NIPAKTUYHUX TA JIABOPATOPHUX
3AHSATH 3 POBOTOTEXHIYHUMHU MMPUCTPOSIMA B YMOBAX JJUCTAHIIMHOI'O
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Anomauin. Ilposedenuii ananiz ICHYOUUX 3ac00i8 NPOEKMYBAHHA MA MOOENOEAHH S
POOOMOMEXHIYHUX NPUCPOI8 V pe3yIbmami 4020 NOKA3AHO, WO HAUOLIbW NpUOamHum OJisl
npo6edenHs OUCAHYIUHUX 3aHAMb Y HANPAMKY O0CIIONCEHHS PIZHUX POOOMOMEXHIYHUX NPUCTIPOi8
€ gipmyanvHa niamgopma 071 eKcnepumeHmanrbHo2o docaiodicenis pooomis CoppeliaSim / V-REP,
AKA MAE WUPOKT MONCTUBOCHIT 3 MOOENI08AHHS POOOMIB PI3HO20 MUNY, BKIIOYAIOYU CINAYIOHAPHI Ma
MobinbHi pobomu. Hasedeni npuxniaou cmeopenHs mooeneti pooomie 0is O0O0CHIONCEeHHs iXx
BUKOPUCIAHHS ) PYUHOMY MA A8MOMAMUYHOMY DENCUMAX.

Kniouosi cnosa: npomucnosuii pobom, cumynayis, OUCMAHYIUHE HABUAHHS, KePYBAHHS
POoOOMOM, MPAEKMOPIi nepemiujeHHs.

Beryn

Po3poOka 1HCTpyMEHTIB Il JMCTaHIIMHOTO TPOBEACHHS TMPAKTHYHUX 1
71a00paTOPHUX 3aHATH 3 POOOTOTEXHIYHUMHU MPUCTPOSIMU CTAE BCE OLIBII aKTyalIbHOIO,
0cO0JIMBO B yMOBax, KOJM JAMCTaHIIiHE HaBuYaHHS cTae HopMolo. Llel mepexin
VCKIIQIHIOE JJIS CTYJACHTIB JIOCTYN 10 MPAaKTHYHOTO JOCBiAy Ta MPaKTHYHOI
MIATOTOBKH, L0 € KPUTUYHO BAXKJIMBUM JUISI HAaBYAHHS B TaKUX Taily3sX, SK
poboTtoTrexHika. [IpoTe 3 po3poOKOI0 BIAMOBIIHUX ITHCTPYMEHTIB 1 TEXHOJIOT1H MOYKHA
3a0€3MEeUNUTH CTYJICHTIB BUCOKOSIKICHUM JUCTAHIIITHUM HaBYaHHSIM.

B Vkpaini 3pocTtae iHTEpeC A0 OCBITU Ta NOCHIIKEHb Y cepi poOOTOTEXHIKH,
TOMY JTy’K€ Ba)KJIMBO BUKOPUCTOBYBATH B HABYAIIBHOMY MPOIIECI TAKUH THII 3aHATH, K
MPaKTUYHI Ta J1a00PaTOPHI 3aHATTS, K1 JO3BOJISAIOTH CTYJ€HTaM HaOYTH BiJMOBITHUX
BMiHb, Ta HABMYOK, & TaKOX CHOpMyBaTH HEOOX1/IHI KOMIETeHIlii. J{Js mpoBeneHHs
MPaKTUYHUX Ta JTAOOPATOPHUX 3aHITh MOTPEOYETHCS CHEIialibHE YCTaTKyBaHHS Ta
BIJINOBIJIHE TIporpamMHe 3a0esneueHHsa. ToMy TIPOBENACHHS TaKuUX 3aHATh Yy
JTUCTAHIIIHHOMY PEXHUMI € BKpai mpobiaeMaTnayHUM. OTHUM 13 MOXKJIMBUX PIIIIEHb ITi€]
3a/laul € BUKOPHUCTAHHS MPOTPAMHUX 3aCO01B JJII MOJEIIOBAHHS POOOTOTEXHIUYHUX
MPUCTPOIB, SKI JTO3BOJISIOTH IMITYBaTH Ta KEpyBaTH MOOUIBHUMHU poOOOTaMH Yy
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BIpTyaJIbHOMY CEPEIOBHIII.

AHaJi3 iCHyI04YHX 32c00iB KOMII’IOTEPHOI0 MOJAECJIIOBAHHSA POOOTOTEXHIYHUX
NPUCTPOIB

Kopnopauiss Microsoft Bumyctuna mnporpamuuii 3aci6 Microsoft Robotics
Developer Studio (MRDS) nns cTBOpeHHS mpOrpaMHOrO 3a0e3ledyeHHs Ta
MOJICITIOBAaHHS POOOTIB 1 pi3HUX poOOoTHM30BaHMX MexaHi3miB [1]. Ile#t mporpamumii
3aci0 MpU3HAYCHUN ISl KKOHCTPYKTOPiBY» POOOTIB, IO BUKOPUCTOBYIOTH 3aTOTOBKH
MpOrpaMHUX MOJYJIB, SIKI MOXHa NEpenporpaMyBaTd B 3aJ€XKHOCTI Bij
BCTaHOBJICHOTO 3aBIAaHHS.

MRDS cknamaeTbed 3 IEKUIBKOX KOMIIOHEHTIB.

1. Concurrent and Coordination Runtime (CCR) - 6i6mioreka st poOOTH 3
napaselbHUMU 1 aCHHXPOHHUMHU TOTOKaMU JaHHX.

2. Decentralized Software Services (DSS) - cepemoBuiie, sike H03BOJISIE
3aImycKaTH aJirOpUTMU 00poOKHM naHuX Ha pi3HUX EOM, oprani3oByBaTH aCHHXPOHHE
B3a€MO/I1S MIPOIIECIB YIPABIIHHS PI3HUMU T1JCUCTEMAaMU POOOTAa.

3. Visual Simulation Environment (VSE) - cepemoBuie Bi3yaumizaiii, sika
J03BOJISIE  €KCIIEPUMEHTYBAaTH 3 MOJEISAMH pPOOOTIB, TECTYBaTU aJITOPUTMHU
YIpaBIiHHS.

4. Visual Programming Language (VPL) - moBa, mpusHaueHa mJjis po3pOoOKU
mporpam yrnpaiiHHs poootamu. [Iporpama Takor MOBOFO MPEICTABISIETHCS Y BUTIISIL
MOCJIIIOBHOCTI OJIOKIB, SIKI BUKOHYIOTH OOpPOOKY JaHHX, 1 3A1MCHIOIOThH 3B'SI3KU MK
HuMU. VPL po3paxoBaHuil Ha yIpaBiIiHHS K peaIbHUMH pOOOTaMH, TaK 1 MOAEISIMU
pOOOTIB B CUMYJISITOPI.

MRDS BxJ1touae B cede crieniajibHy NporpaMHy MOJIEh 1JI1 CTBOPEHHSI MPOrpam
KEpyBaHHs, a TAKOK HAO0lp BI3yaJIbHUX Ta CUMYJISIUIMHUX 1HCTPYMEHTIB, SIKI MOXYTb
3HAIOOUTHUCH TIPH CKJIAJIaHHI MPOTPAMHOTO 3a0€31eUeHHS 711 pOOOTIB.

3 TOYKH 30pH JTUCTAHIIIMHOTO HaBYAHHS HAWOUIBII BaXXJIMBUM € MOAyJb VSE -
CUMYJISIIITHE CEpEeIOBUIIE, SIKE A€ MOXKIUBICTh CUMYJIIOBATH MOBEAIHKY POOOTIB Yy
BipTyasibHoMy cepefosuiii. VSE € rpadiunoro 3D-monemno, mo BimoOpaxae i
po0OTIB, 1 00'€KTH, SIKI OTOUYIOTH 111 POOOTH.

Henonikom MRDS € oOMexeHa KUIbKICTh MPUKIAAIB CUMYJIALIT poOOTIB, 110
oOMexye ii BUKOPUCTaHHS ISl JUCTaHIIAHOrO HaB4yaHHSA. Kpim Toro kopmopartis
Microsoft npunununa niarpumky MRDS.

[HmIMM 3aco60M AJis mMporpaMyBaHHS 1 MOJIETIOBAHHSI POOOTIB B aBTOHOMHOMY
pexuMi € mporpamuanii komruiekc RobotStudio kommnanii ABB [2].

RobotStudio go3Bonsie mparoBath 3 KOHTpojepoMm odd-maitH, skl €
BIPTYyaJbHUM KOHTPOJIEPOM, IO BUKOHYETHCSA JIOKAJIbHO HAa KOMIT'IOTEpi, TOOTO
BUKOPHUCTOBYETHCS sIK BipTyanbHuit koHTposep (VC). RobotStudio Takox mo3Bossie
MPAaLOBaTH 3 peajbHUM (PI3UYHUM KOHTPOJIEPOM Y PEKUMI PEATLHOTO Yacy.

IIpu poGoTi 06e3 MIAKIIOYEHHS 70 pPealbHOTO KOHTpoJiepy, abo, Oymydu
HIIKJII0YEHUN 10 BIpTyaldbHOTO KOHTpoJsiepy, RobotStudio mpairoe B aBToHOMHOMY
PEXKUMI.

RobotStudio € cumynsamiiinum cepenoBuiiem off-line mporpamyBanHsi poOOTIB
kommnaHii ABB. OchHoBHOlo mnepeBaroto off-line mporpamyBaHHS € BiJICYTHICTh
HEOOX1THOCTI B HAsIBHOCTI peaJibHOTr0O oOnajgHaHHA. Bia3zHaunMo, 110 TepeMIlIeHHS
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npoekTy 3 RobotStudio B koHTpoJiep poboTa 3aiiMae KibKa XBUJIMH. 3a JIOMTOMOTOI0
npaBWIIbHO HamucaHoi off-line mporpamoro Asis 3amycKy B pekumi on-line moTpioHO
3MIACHUTH JIUIIE HEBEJMKY KOPEKII0 KOOpPAMHAT TOYOK TPAEKTOPii poboTa
(HampuKIaa - KOOPAUHAT 3BAPHUX LIBIB).

bibmioreka «ABB Library» no3Bossie oOpatu po6oTa 31 COUCKY IMPEICTaBICHUX
po6otiB ABB. Ilicns oO6panHs poOoTa MOXKHA 3/11MCHUTH MOTO MEPETris aHAIOTTYHO
nepecyBaHHI0 KamepH. [licist 3amycKy cuctemMu, € MOKIJIMBICTD 3A1MCHUTH YTIPaBIiHHS
poGotom. [lo poboTra MOXHaA A0JATH I1HCTPYMEHT MLUISIXOM OOHWpaHHsS WOro 3
010s10TeKH 1HCTpYMeHTIB. Ilicas qonaBaHHS 1HCTPYMEHTY 110 poOOTa, 1THCTPYMEHT
MOXHa pyxaTh 1 o0epTaTd IHCTPYMEHT 1 pa3oM 3 UMM OyAe 3MIHIOBATH CBOE
MOJIOKEHHS POOOT.

HenonikoM 1pbOro mnporpamMHOro KOMILIEKCY € OOMEXEHHS OE€3KOLITOBHOIO
BUKOpHUCTaHHS TpoTsiroMm 30 gHIB.

Cepen cumynsTOpiB poOOTIB MOXHa BHUIUIMTH BIPTyalbHY IiaTdopMa s
eKcIiepuMeHTaabHoro gociimkeHHs podotiB V-REP (Virtual Robot Experimentation
Platform) [3], sika Ma€e MMPOKI MOKIIMBOCTI 3 MOJENIIOBaHHS pOOOTIB Pi3HOrO THUITY,
MOYMHAIOYH BiJl CTAlllOHAPHUX Ta MOOLTFHUX POOOTIB 1 3aKIHUYIOUH TIABAIOYUMHU Ta
mitatounmu. OcTtaHHi Bepcii i€l miardopmu MaroTh Ha3By CoppeliaSim.

BiamiHHOIO 0COOMMBICTIO TIIIATHOPMH € MOXKIIUBICTD JIETKOTO MacIITa0yBaHHS.

[Iporpamuuii maket V-REP po3noBcromkyeTscs abCOMIOTHO OE3KOMITOBHO Ta
PETYJISIPHO OTPUMYE HOBI OHOBJICHHSI.

JocuigkeHHs: MOKIMBOCTI 3acTocyBaHHs miargpopmu CoppeliaSim/V-REP
JJISL TOCJTi/IZKeHHS! POOOTOTEXHIYHUX NPUCTPOIB

PoGororexniunnii cumynsitop CoppeliaSim  (V-REP) 3 inTerpoBanum
CEpeIoBUILEM PO3pPOOKH, M0 0a3yeTbcsl HA apXITEKTypl PO3MOJIJIEHOTO KEPYyBaHHS:
KOXXHHM 00’ €KTOM/MOJICIUTI0O MOKHA OKPEMO KEepyBaTH 3a IOTIOMOTOI0 BOYIOBAaHOTO
creHapito, miarina, Bysna ROS, Bigganenoro kiieHta APl abo BukopucToByBaTH
iHauBITyanbHe pimeHHs. Lle poduts CoppeliaSim myxe yHIBEpCaIbHUM 1 11€aIbHUM
JUTSL 3aCTOCYBaHHS 3 JieKiibkoma podotamu. KoHTtponepu MoxxyTh OyTH HammcaHi Ha
C/C++, Python, Java, Lua, Matlab a6o Octave.

CoppeliaSim  BUKOPUCTOBY€TbCST  JIJISi  IIBUAKOI  PO3POOKH  aJTOPUTMIB,
MOJICJIIOBAHHSI AaBTOMATHU3aIlll BUPOOHUIITBA, IIBUIKOTO CTBOPEHHS MPOTOTHUIIB 1
MepEeBIPKU, HABUAHHS, MTOB’S3aHOTO 3 pOOOTOTEXHIKOIO 1 6arato iHIIoro.

InTepdeiic nporpamu CoppeliaSim (V-REP) pozainenuii Ha Kulbka 4acTUH
3aJIEKHO BiJ] MPU3HAYECHHS Ta peaji30BaHMM y BIKHI 3 rpaiuHUM iHTEpdeiicom:
rpadiuHe BIKHO NpPOrpaMH BUKOPHCTOBYETHCS JJIsI KEPYBAHHS BCiMa BOYIOBAHUMH
IHCTPYMEHTAMH.

Hwuxde naBenenuii intepderic mporpamu CoppeliaSim (V-REP) (pucynok 1) 3
JOCUThH BEJIMKUM Ha0OpOM aKTHBHHMX 1HCTPYMEHTIB, IpOTe Tpeba MaTH Ha yBasi, 10
OJIHOYACHA aKTUBALlisl BCIX IHCTPYMEHTIB MIPU3BE/IE /10 IX B3aEMHOI'O IEPEKPUTTSI.

Posrasinemo ocHOBHI ckiaioBi rpadiunoro iHTepdeiicy nporpamu CoppeliaSim
(V-REP) [4]. OcHOBHE MEHIO MPOTPaMU MICTUTH Pi3HI PO3JLIHU, B SIKUX € IHCTPYMEHTH
IUIA pelaryBaHHs HassBHUX Ta JJ0JIaBaHHS HOBUX 00'€KTIB IO CLIEHAPII0 CUMYJIALII.
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) - SIMULATION STOPPED

Pucynok 1 — ﬂiTép(l)eﬁc nporpamMmu éabpeliasviin (V-REP)
IDicepeno: [3]

Po3poOka npukaanis Bukopucranusa miargopmu CoppeliaSim/V-REP s
NPOBe/IeHHSI MPAKTUYHHUX TA J1a00PaTOPHUX 3aHATH

[Tnatdpopma CoppeliaSim (V-REP) mae pi3Hi momeni poOOTIB Ta OKpEeMUX
KOMIIOHEHTIB 3 PYYHUM KepyBaHHIM, Hanpukiaa, mojaenb pobota ABB IRB 140 [5]
(pucyHok 2)

- oy ot space e

-7 - .ke-- ]

Sandbox script - ®

Pucynok 2 — Moaesas podoora ABB IRB 14
IDicepeno: [3]

KepyBanHuss po0OOTOM 3IIMCHIOETBCS 3a JOMOMOTOIO CiaiiepiB, SKI MalOTh
MOXJIMBICTh 3A1MCHIOBATH TMEPEMIIIEHHs poO0Yoro opraHy B3J0BXK ocel X, Y. Z
(pucyHok 3, a), moBOpoTy pododoro oprany Ha kKytu alpha (a), beta (), gamma (y)
(pucyHok 3, 0), mepeMileHHs OKpeMUX JIJAHOK po0oTa (PUCYHOK 3, ¢).

JI71s1 MoJIeNTIOBaHHS KepyBaHHS pOOOTOM B aBTOMAaTUYHOMY peKUMi OyB 00paHuit
cranioHapauii poootr Dobot Magician (pucyHok 4), sSIKMM y peXuMi CUMYJIALII [6]
31MCHIOE TTepEeMIIIEHHS (PUCYHOK 5).

@®parmeHT nporpamu (PUCYHOK 6) € IMOCHIIOBHICTIO MEPEMIIIEHb JaHOK poOoTa.
KepyBanus 3aiiicHioerbes pynkuiero APl sim.moveToConfig.

Hwxye mokazano (pucyHok 7), siki enementu koudiryparii ¢pynkiii MoveToCo
nfig 311HCHIOIOTH MEPEMIILIEHHS Ta KEPYBaHHS OKPEMHUX JIaHOK. [I0OBOpPOT BCTaHOBITIO
€ThCSl y Tpajaycax BIIHOCHO BUX1IHOTO MOJIOKEHHS.
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NaHka 5

IRB140_link5
NaHka 6 NaHka 2
IRB140_link6 IRB140_link2

alpha
0.004 + . - -13.3 > 4. ﬂaHKa 1
0027 Y = IRB140_link1

gamma

Pucynok 3 — Craiinepu kepyBaHHsI po00TOM
Licepeno: [3]
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Licepeno: [3]

Buxintne notoxenns (6)

4 4\
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Pucynok 5 — Ilepemimennst podoora Dobot Magician (y pe:kumi cuMyJisimii
IDicepeno: [3]
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moveToConfig (motorHandles, maxVel,maxAccel, maxJerk, {50,0,0,45}, false)
moveToConfig (motorHandles, maxVel, maxAccel , maxJerk, {50,50,47,0}, txue)
moveToConfig (motorHandles, maxVel, maxAccel maxJerk, {50,0,0,45}, true)
moveToConfig (motorHandles, maxVel, maxAccel , maxJerk, {50,50,47,45}, false)
moveToConfig (motorHandles, maxVel,maxAccel,maxJerk, {50,0,0,45}, false)
moveToConfig (motorHandles, maxVel, maxAccel  maxJerk, {0,0,0,0},false)

Pucynok 6 — IlociiioBHiCTH nepeMilieHb JIAHOK P000OTA
IDicepeno: [3]

5N
5

[in3 T i R S S T LN

moveToConfig (motorHandles,maxVel,maxAccel,maxJerk, {50,0,0,45},false)

1234 S

1 — noBopoT Beicto KOHCTPYKLIEo poboTa *T
2 — Haxvun nneva

3 — 3rMHaHHA KoniHa
4 — NoBOPOT 3aXONIIOKYOro NPUCTPOLO (MPUCOCKK)
5 — npucocka (true-BkniounTy, false-BUMKHYTH)

Pucynok 7 — IlepemileHHsi Ta KEPYBAHHA OKPEMHUMH JJAHKAMHU
Iocepeno: [3]

HInsixom 3MiHEHHS mapaMeTpiB Ta JoAaBaHHS a00 BUKUIAHHS KOHQIryparii
¢yukuii moveToConfig MokHa 3MIHMTH mepeMinieHHs pobota. Jlani HaBeaeHui
¢bparMeHT ckpunTa (pUCyHOK §), KUl 3A1MCHIOE MepeMillleHHs (PUCYHOK 9).

moveToConfig (motorHandles, maxVel ,maxAccel,maxJerk, {50,0,0,0},false)
moveToConfig (motorHandles, maxVel ,maxAccel,maxJerk, {50,50,47,0}, true)
moveToConfig{motorHandles,maxVel,maxAccel,maxJerk, {50,0,0,0},true)
moveToConfig (motorHandles, maxVel ,maxhAccel,maxJerk, {—40,0,0, %0}, true)
moveToConfig (motorHandles, maxVel ,maxhccel,maxJerk, {—40,50,47,%0}, false)
moveToConfig(motorHandles,maxVel,maxAccel ,maxJerk, {—-40,0,0,0}, false)
moveToConfig (motorHandles, maxVel ,maxhccel, maxJerk, {—40,50,47,0},true)
moveToConfig (motorHandles, maxVel ,maxhAccel,maxJerk, {—40,0,0,0}, true)
moveToConfig (motorHandles, maxVel ,maxhAccel,maxJerk, {50,0,0,-20}, true)
moveToConfig (motorHandles, maxVel ,maxhAccel,maxJerk, {50,50,47,-%0}, false)
moveToConfig (motorHandles, maxVel ,maxhccel,maxJerk, {50,0,0,0},false)
moveToConfig (motorHandles, maxVel ,maxhccel,maxJerk, {0,0,0,0}, false)

Pucynok 8 — @parmMeHT CKpHMITA, IO 3AIiICHIOE EepeMillleHHS
Icepeno: [3]

EDU w/'. [EDU w'. EDU w. EDU

68 BUXigHE NONOKEHHA 57 nosopot 58 Haxmun Ta 3aXONNEHHA 58 nigitom

4;_’ - Aﬁﬁ - 4~’
EDU EDU EDU . EDU
ﬂ-ﬂ_. T _QL,___ o -

<9 A ~

EDU EDU | [EDU . EDU =4

64 nigjom 65 NoBOPOT 66 Haxwn Ta BIANYCKaHHA 67 ninjiom
68 3BOPOTHMIA NDBOPOT Y BUXIAHE NONOKEHHA

Pucynok 9 — IlepemileHHs 3riJlHO HABeIECHOT0 CKPUIITA
IDicepeno: [3]
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JIns mochiKeHHsT TMepeMillleHHs MOOIIbHUX POOOTIB MOXHA BHUKOPHUCTATH
mozens MmoOumpHOro podora KUKA YouBot (pucynoxk 10) y ocranniii Bepcii
EduCoppeliaSim, sika Ma€ Taki IepeMilieHHS:

setMovement(0,0.5,0)  — mepemilleHHs BIIPaBo
sim.wait(10) — 3aTpuMkal( c, BCTaHOBIIIOE TEPMiH MEPEMIIIECHHS
setMovement(0,0,0.5)  — mOBOPOT 3a TOJJUHHUKOBOIO CTPLIKOIO

7.9 4ps) - SMULATION STOPPED - o x
Help

Bullet 2.78 ~

« [ Selected objects 0
~

.
.\% p fo] Saving scene (C:/Program Files/CoppeliaRobotics/CoppeliaSimEdu/scenes/youBot_square.tit). Serialization versen is 23,
Scene was soved.

Pucynok 10 — Moaeas mo0isibHOro podora KUKA YouBot
IDicepeno: [3]

BcTanoBior04M MOCIII0BHICTh PYXiB Ta 3aTPUMKH MOXHA BCTAHOBUTH MapIIpyT
nepecyBaHHsI MOOLITBHOTO POOOTA.

PosrisiHeMo MOXKIIMBICTH TIEPEMIIIIEHHS 10 TPAEKTOPii KBaApaT 3a JOTOMOTOI0
omeparopa UKy «for» NUISIXOM YOTUPHOX IMOBTOPEHb MEPEMIIIEHHS BIPaBO 3
nmoBopoToM Ha 90° /st BUBHAUEHHS TPAEKTOPIi KBAIpaT.

Jlist 11p0TO  3pOOMMO TaKy 3MIHY CKpUIITa KEpyBaHHS JUIsl TIEPEMIIICHHS
MOO1IEHOTO po0OTAa:

for 1=0,3,1 do

setMovement(0,0.5,0) -- nepemileHHs BIIpaBo

sim.wait(20)

setMovement(0,0,-0.505) -- moBOpOT NMPOTH TOJIMHHUKOBOI CTPLIIKU

sim.wait(24)

setMovement(0,0,0)

end

BucHoBku

B pesynbrari mpoBeneHOTO aHamidy ICHYIOUMX 3aco0iB TPOEKTYBAaHHS Ta
MOJICIIIOBAaHHS POOOTOTEXHIYHUX MPUCTPOIB MOKA3aHO, 1[0 HAMOLIBII MPUIATHUM IS
MPOBENCHHS  JUCTAHIIWHUX  3aHATh Yy  HANPSIMKY  JOCHIJKEHHS  PI3HUX
pOOOTOTEXHIYHUX MPUCTPOIB € BIpTyaidbHa IIaTdopMa sl €KCIIEPUMEHTATBHOTO
nocmmkeHHs: po6oTiB CoppeliaSim / V-REP. Bona mae mupoki MOXJIHBOCTI 3
MOJICIIIOBAaHHS pOOOTIB PI3HOTO TUITY, BKIIIOUAIOYM CTAIliOHApHI Ta MOOUIBHI poOOTH.
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B ymoBax nucTaHIiHOTO HaBYaHHS BipTyajibHa miaTgopma e(heKTUBHO BIIPOBADKYE
CUMYJISIIIO TPAEKTOPiN MEpEeMIIIeHHsI Pi3HN Mojenel poboTiB. HaBeneHi mpukiaam
MPAKTUYHOTO BIIPOBAKEHHS MOJIeei poOOTIB MPH JOCIHIKEHH] IX BUKOPUCTAHHS Yy
PYYHOMY Ta aBTOMaTHUYHOMY PEKHUMax.
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Abstract. The analysis of existing tools for designing and modeling robotic devices has been
conducted, revealing that the most suitable platform for conducting remote sessions in exploring
various robotic devices is the virtual experimentation platform for robots, CoppeliaSim/V-REP,
which offers broad capabilities for modeling different types of robots, including stationary and mobile
ones. Examples of creating robot models for investigating their use in both manual and automatic
modes are provided.
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THERMOCHEMICAL HEAT RECOVERY IN MOBILE POWER PLANTS
TEPMOXIMIYHA PET'EHEPALISA TEIIJIA B YCTAHOBKAX MOBIJIBHUX
EHEPI'OKOMIUVIEKCIB
Cherednichenko O.C. / Yepenniuenko O.K.
d.t.s., prof. / 0.m.H., npog.
Korobyeynikova N.V. / KopooeiinikoBa H.B.
Assistant / acucmenm
Admiral Makarov National University of Shipbuilding,
Mykolaiv, Heroiv Ukrainy Ave., 9, 54025
Hayionanvuuii Yuisepcumem Kopabnedyoysanns imeni aomipara Maxaposa,
Muxkonais, np-m I'epoie Ykpainu, 9, 54025

Anomauia. Pozensanymo cxemu cy4acHux MoOiIbHUX eHepeemUudHUX KOMNIEeKCi8 Ha Npuxiadi
cyoen 3 enekmpopyxom. IIpoananizosano ymosu 3acmocy8aHHsi y CKIAOi MAKUX KOMNIEKCI8
2a30mypOIiHHUX YCMAHOBOK 3i CHIIbHOIO MEPMOOUHAMIYHOIO MA MEPMOXIMIYHOW pe2eHepayicio.
Bcmanosneno nomenyianshi Moxcaugocmi Oisi 3SHUIHCEHHS NUMOMOI UMpamu naiuea ma Hanpsam
nO0ANbLULO20 YOOCKOHALEHHS CYOHOBUX eHeP2eMmUdHUX YCMAHOBOK.

Knwuosi cnoea: enepcemuunuii Komniexc, 2a3omypOoinHa YCMaHoeKa, pe2enepayis menid,
KOHBepCisa naiuea

Berym.

CydacHi TeHAEHIII PO3BUTKY EHEPreTUYHUX KOMIUIEKCIB HU3KH MOOUIbHUX
00'€KTIB, 30KpeMa €HEPreTUYHUX YCTAHOBOK BUCOKOTEXHOJOTIUHUX CYJIeH, OB'sI3aH1
3 peaizaii€r0 CXeMH €IUHOI eJIEKTPOCHEPTeTUYHOI yCTaHOBKHM [1], mo mae 3mory
3a0e3MeYnTH BUPOOJICHHS €JIEKTPOEHEPTii 1JIs MPOIYIbCUBHOTO a00 TEXHOJIOTIYHOTO
KOMIUIEKCY Ta 3arajbHOCYJHOBHX CIIOKHMBAuiB B OJHUX arperatax. AHali3 CKJIaay
€HEePreTUYHUX YCTaHOBOK crelianizoBanux cyjeH FPSO, nmnaByunx enekTpocTaHiiii,
MOPCBHKUX OypoBUX TUIaTGOpM Mokaszye, 1mo nonaa 50% Takux KOMILIEKCIB CTBOPEHO
Ha 0a3i razorypOinHux yctaHoBoK (I'TY). [ocuth mupokoro nomwupenns ['TY
Ha0yJIM 1 Ha TACAKUPCHKUX CyJIHAX [2].

[TotyxHicth EY Takux cyJeH BOJAOTOHHAXHICTIO MOHaA 65 THC. T. MOXe
nepesuiryBatd 100 MBT. Hapa3i y ckiajl eHEepreTH4HMX YCTAaHOBOK CIMHAALISITH
KpYi3HHX JaiiHepiB BcTaHOBIeHO 26 I'T/I.

JJi1 HOBHUX CYJIEH XapaKTepHEe 3pOCTaHHS BOJOTOHHAXKHOCTI Ta IIBUAKOCTI X0y,
1, IK HACJI1JIOK, TMIOTY>KHOCTI eHepreTruunoi yctaHoBku (EY). Bubip tuny 1 cknany EY
€ CKJIaJHUM 3aBJIaHHsIM. EHepreTnyHa ycTraHOBKa MOBUHHA 3a0e3meuyBaT HEOOX1/IH1
MOKa3HUKU HAJIHHOCTI Ta >KMBYYOCTI 32 BUCOKOI €HEeproe(eKTUBHOCTI Ta MOMIPHUX
MacorabaputiB. OOoB'si3k0oBUM € BuUKOHaHHA BuUMor Jlomatka VI mo KonBenmii
MAPIIOJI 73/78, mo nepeadavyae KOHTPOJb MUTOMOI eMicii okcuiB a3oTy NOy 1
BMICTy okcufaiB cipku (SO, 1 SOs3) y razax, mo BiAXOJAThb, CYJHOBUX TEIJIOBUX
JBUTYHIB 1 KOTJIIB. Y 30HaX MpUOEpPEKHOr0 MOPEIJIaBCTBA, 3aTOKaX, BHYTPIIIHIX
MOPSIX 111 BAMOTH KOHTPOJIIOIOTHCS AYKE AKOPCTKO, Y TAKUX 30HAX JIOTh 1 perioHaIbH1
HOPMH 0OpOTHOU 13 3a0pyAHEHHSAM aTMOChepH.

Jnst  xpyizHoro JaifHepa BoJOTOHHaxHicTO 80 Thc. TOH TOTpeOH
MPOITYJIbCHBHOTO KOMILJIEKCY CTaHOBJIATH O1M3bK0 40 MBT Ha IOBHOMY X0y, T 9ac
CTOSIHKH 3 Tacaxupamu Ha 6opTy notpidHo 7-9 MBT enektpoeneprii. [lotpeOu B mapi
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- 10 30 T1/rox (0e3 ypaxyBaHHSI poOOTH OIpPICHIOBAIBHUX YCTaHOBOK) [3]. Bemuki
MOTpeOr B EJIEKTPOCHEPTii NIl 3arajJbHOCYTHOBUX TOTPEO, a TaKOX HEOOXITHICTH
pe3epBYBaHHSI MOTY>KHOCTI JIJIsl 3a0e3MeueHHs HaAlitHOI Ta 0e3MevHoi eKcIuTyaTarlil
CyJIHAa TMPHU3BOJATH 10 3HAYHOI HAJUIMIIKOBOCTI CyMapHOi MOTYXHOCTI YCTaHOBKHU
II0/I0 MTPOITYJIbCUBHOT MOTY>KHOCTI.

Sk BUIIMBa€E 3 HABEICHUX JIAHWUX, CyMapHa MOTYXXHICTh MPUBOIHUX JBUTYHIB
€IMHOI EJICKTPOSCHEPTeTUYHOT yCTAaHOBKU Kpyi3zHoro jaitHepa Ha 30 % (i Ounblme)
MEPEBUILYE MOTYKHICTh TPEOHUX €IEKTPOJIBUTYHIB (PUCYHOK 1).

AHani3 KpuTepiiB BUOOpPY TUIY 1 CKJIaly CyJAHOBOI €HEPreTUYHOI YCTaHOBKHU
KpYyi3HOTO JIaiiHepa Jla€ 3MOTy BU3HAUYMTH iXHIO MPIOpUTETHICTH [4]. Jlo mpioputeTiB
MIEPIIOTO PiBHS HajiekaTh KPUTEPii 3a0€3MeUeHHs eKCIUTyaTaliiHo1 mpare3aaTHOCTI
EY B yMoBax BIUIMBY 30BHILIHIX 1 BHYTPIIIHIX JKepen (MOKa3HUKU HAIIMHOCTI Ta
XKUBY4OCT1) [5]. Jlo IplopUTETIB APYroro piBHS HaJIeKaTh MOKA3HUKU €KOHOMIYHOT
epextuBHOCTI EY, exomoriuni Ta BIOpOAaKyCTHYHI TOKAa3HUKH. 3aJIEKHO BIJ
0COOJIMBOCTEM Cy/HA, 110 MPOEKTYEThCS, NepeBara Moxe OyTH BiJJaHa TOMY YU
IHIIIOMY THUITY YCTaHOBKH.
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PucyHnok 1. - Po3moaiji mOTyKHOCTi eHEPreTHYHNX KOMILIEKCIB KPYI3HUX
JaiiHepiB

AKTyallbHUM € PO3IJIsi[ HOBHX CXEMHHUX pIllleHb, CTOCOBHO EVY Kkpyi3zHux
JaHEepIB.

Mertoto 1i€i poOOTH € aHali3 YMOB 3aCTOCYBAaHHSI CYJHOBUX Ta30TypOiIHHUX
YCTaHOBOK 31 CHUIBHOIO TEPMOJMHAMIYHOIO 1 TEPMOXIMIYHOIO pEreHepalli€ro Tersa
BIJIX1JTHUX Ta31B y CKJIaJll EHEPTETUUHUX KOMIIJICKCIB.

Buxian ocHOBHOTo MaTepiaJy.

Ha kpyi3Hux naiiHepax cy4acHOi moOyaoBHM HaOyJHM 3aCTOCyBaHHSI Taki THUIIU
C€HepreTUYHUX YCTaHOBOK.
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Ju3enp-enekTpuuHa ycTaHoBKa. J[0 CKilaqy yCTaHOBKHM BXOAWTH 4...8 AU3EIb-
reaepatopiB  ([AI'). OcHOBHI cmoxuBadi enekTpoeHeprii - 2.4 rpeOHUX
€JIEKTPOJIBUTYHH TOTYXHICTIO 710 25 MBT, 3...6 migpymoBansuux npuctpois (1...3
MBrT), 3arampHOCYIOBI crnokuBayi. Jlas  BUpOOJNEHHS  TEIJIOBOiI  €Heprii
BUKOPHUCTOBYIOTHCSL JIONOMDKHI Ta YTHII3alliiiHI MaporeHepaTopu, 110 BUPOOJISIOTH
HacuyeHny napy tuckom 0,7...0,9 MlI]a.

AHaii3 mokasye, 0 B yChbOMY Jlialla30H1 IIBHJKOCTEH eKCIuTyaTallii JlaiiHepa
HaWKpallll TMOKa3HUKU 3a TUTOMOIO BHUTPATON MaJlMBa Yy JAU3EIb-CJIEKTPUUHUX
YCTAaHOBOK, 1110 NPAIIOIOTh HAa BaXXKOMY NaiuBi. Taki yCTaHOBKM MarOTh Haripui
Macora0apuTHI TOKa3HUKHU (MIPUMIIICHHS, B SKUX PO3MIIICHO OOJIaJIHAHHS TaKol
YCTaHOBKH, MOXYTh 3aiimaTu 10 18 % 3arambHoro oocsry cyaHa) [6].

Kom0inoBana auzenb-razotypooenekrpuyna ycraHoBka CODLAG (Combined
Diesel-eLectric And Gas). /o ckinagy eHepreTH4YHOr0 KOMIUIEKCY BXoasaTh 2...5 I 1
1-2 I'TT. YcranoBku MoxyTh OyTH siK 13 popcaxuumu (0ycrepuumu) ['TT, Tak 1 3
MapioBumu (ocHoBHuUMU) ['TT [7].

HomiibHo 3actocoByBaTH komOiHoBaHi yctaHoBku CODLAG y pasi, sKIio
IIBUJKICTh TEPEXOJy CyJAHA CTaHOBUTH 23...25 By3/na, a B IHIIUX peXUMAax
eKCIUTyaTarlii IBUJIKICTh CTAaHOBUTH 17...18 By3iB.

Jlns BukonanHs BuMor Konseniii MAPITOJI 73/78 B ycTaHOBKax 13 TM3€IbHUMHU
JIBUTYHAMH 3aCTOCOBYIOTH pI3HI TEXHOJOTii ouuieHHs ra3iB, sk-oT EGR
(peunpkynsuia BunyckHux rasiB), FWE (3acTocyBaHHsS BOAOINAIMBHUX €MYJIbCIH),
DWI (opsime BmopckyBaHHsS BOJauM B Kamepy 3ropsinns), HAM (3BonokeHHs
HaJTyBHOTO 1OBITPs ), SCR (3acTOCYBaHHS CEIEKTUBHOTO KATAUTITUYHOTO OYHUIIICHHS).
Ile mpu3BOAUTH MO YCKIATHEHHS LMKy, MOJOPOXKYAHHS YCTAaHOBKH, 301TBIICHHS
rabapuTiB, 3SMEHIICHHS OTEHILIATY YTUJII30BAHUX BUITYCKHHX Ta3iB.

KombiHnoBana razomapoTypOinHa ycraHoBka 3 enektpopyxom COGES
(Combined Gas turbine and steam turbine integrated Electric drive System) [8].
EneprernuHi KOMIUIEKCH TaKoi CXEMH peali3oBaHO Ha 8 KPYi3HUX JaliHEepaX, BOHH
ckiagarotbes 3 ABox [T/l 3 TemmoyTWIi3yroUMMHU KOHTYpamH, YTHIII3aliifHOTrO
naporypOoreseparopa i crosiukooro /I

Mamunnae BigaineHHs yctaHoBku COGES 3aiimae 61m3pko 7 % 3arajibHOTO
o0csry, aje Taka yCTaHOBKa Ma€ HaWBUIIly TUTOMY BUTpaTy IajuBa.

Cxema COGEN nepenbauae 3actocyBants roioBaux ['TT 1uist mpomyibCUBHOTO
KOMIUIEKCY 1 BHPOOJEHHS €JIEeKTPOCHEPrii i 3arajJbHOCYAHOBHUX MOTpeEO,
TeroyTiwiizauiiaux koHtypiB I'TJ[ i BupoOIeHHsS TerioBoi eHeprii (y BUTIISAL
HAaCHYEHOI Mapv) Ha XOJOBHUX pexumax. Jlo CKiIaay €HEproKOMIUIEKCY BXOJIHTH
crostukoBum JI'.

3acToCyBaHHS TOJIOBHUX Ta30TypOIHHMX JBUTYHIB Yy CKJIaJl YCTaHOBOK
CODLAG, COGES, COGEN pae 3mory mOiABUIIMTA TOKa3HUKHU HAAIMHOCTI Ta
YKMBYUYOCTI €HEepPreTUYHOI YCTaHOBKHM Kpyi3Horo JyaitHepa. I'T]] 3a0e3neuye BUCOKY
TOTOBHICTh J0 MycKy 1 mpuiimManHs HaaHTaxxeHHs (120...180 cek), MOXIIMBICTb
TPUBAJIOi CTIKOI poOOTH ABUTYHA Ha pexxkumi 100 % HaBaHTaXEHHS, MOKIIUBICTD
arperatHoi 3aMiHM TojoBHOro JBuryHa. Emicisa I'TY 3a okcugamu a30Ty CTaHOBUTH
3a3Bu4ail TpetuHy BiA BukuaiB JIB3, a 3a CO ne Oinbme 15%. Bomnouac mani
macorabaputu I'T/[ matoTh 3MOry pIBHOMIPHO PO3MOAUISITH Macy OOJiafHAaHHSA Ha
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BEpXHIX Naixy0ax 1 akTUBHO BUKOPHUCTOBYBAaTH HaBaHTaXyBaJbHE PE3€pPBYBAHHS, L0
nependavae BUKOPUCTAHHS HAJTUIIIKOBUX BUPOOHUYUX MOKIIUBOCTEHN 00'€KTIB 1010
BUKOHAHHS (QYHKIIH B YMOBaxX IepeBaHTaKEHb y pa3i BIIMOBH 1HIIUX 00'€KTIB.

Haii6inpmoro nommpenns HaGynu ['TJ LM 2500 1 LM 2500+ ¢pipmu GE Marine.
VY 3B'S13Ky 31 3pocTaHHsM NMOTY>KHOCTI EY kpyi3Hux naitHepiB us ¢ipma po3poOuia
mozens LM2500+G4, noryxuictio 35 MBT. Vkpainceke nignpuemctso HBKI
"3opsa"-"Mammnpoekt" cepiiiHO BHUIyCKae Ta30TypOiHHI JIBUTYHHM MOPCBKOIO
3actocyBanHs (UGT) y aiama3oni notyxHoctedt Big 2,5 10 27 MBT. Tunopo3mipuuit
psan asBuryHiB ¢ipmu Rolls-Royce mictuth y co0i mopsj 3 aHaAJIOTIYHOI 3a
notyxkHictio LM2500+G4 monens MT 30 1 I'T/l cknagHoro uukiy (3 mpOMIKHUM
OXOJIOJPKeHHSIM 1 pereHepaniero) WR 21. [HmMM BapiaHTOM MiABUINEHHS TEIJIOBO1
edextuBHOCTI € 3acTocyBanHs UKy STIG (Steam Injection Gas turbine) 3 nogauetro
napu 0e3nocepeHbo B kamepy 3ropsiHus [T/ (pucyHok 2).

Jna uwukny STIG xapaktepHa T1OBHa BTpara I[UKIOBOI BOAM. Y
ra3onapoTypOIHHUX ycTaHoBKax tumy "Bompomiit", pospobnenns "3opsa'-
"MarmmpoekT", mependadeHo TOBEpHEHHS BOAM B IMHUKI (IpU  TeMIiiepaTypi
0X0J10KyBaJIbHOT Boau Buile 3a 20...22°C 3HagoOWThCSA JTOAATKOBE ITKUBIICHHS
UKy BOJOIO B 00cs3l 5.7 % Big MapompOAyKTUBHOCTI KOTJIA-yTHIII3aTOPA).
Macorabaputu ycraHoBku "Bomomiit", mopiBHSHO 3 YCTaHOBKOIO MPOCTOTO ITUKITY,
3HaYHO 3pOCTAIOTh.
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PucyHok 2 - 3aj1eskHiCTh NMTOMOI BUTPATHU NAJMBA B/l MOTYKHOCTI JIs1
cyuyacHux I'T/l MOPCbKOro BUKOHAHHSA

3actocyBanHs y cknaal ycranoBok CODLAG 1 COGEN ra3oTypOiHHUX ABUTYHIB
CKJIQJHOTO LIUKITY JA€ 3MOTY JIOCSTTH 3MEHILICHHS BUTpaT najmBa Ha 15-20 %.
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OmauM 31 [UIAXiB  TIABHUINEHHS €(GEKTUBHOCTI TEIJIOBUX JIBUTYHIB €
TEPMOXIMIYHA pereHepaisi Teria, sika mnependadae yTWII3alil0 TeIula rasiB, IO
BinxoaTh Big ['T/l, y mporecax koHBepcii maiuBa B CyMill Ta3iB 3 OUIBII BUCOKOIO
TEIJIOTBOPHOIO 31maTHicTIO [9]. Sk mamMBo B TakuX YCTAaHOBKAaX MOXYTh
BUKOPUCTOBYBATUCS SIK TPaJWIIAHI BYTJEBOJHEBI, TaK 1 aJlbTepHATHUBHI MaJlMBa
(B11X0TM TEPMOIIJIACTUYHHX TMTOJIMEPIB, €TAHOJ, METAHOJI, TUMETHIIOBUH edip Ta 1H.).

VY HarrionasibHOMy yHIBEpCUTETI KOpaOaeOy1yBaHHS pO3pOOJICHO MaTEMATHUHY
MOJIeIb Ta30TypOIHHOI YCTAaHOBKM 3 TEPMOXIMIYHOIO pereHepariiero termiotu [10]
(pucynok 3). MoxnuBi JBa BaplaHTW 3/A1MCHEHHS PEreHepaTWBHOI CXEMH -
BCTAHOBJIEHI MOCHIIOBHO 3a razorypOinHuMm asuryHom (I'TZ) pereneparop (P) 1
tepmoximiunuii peakrop (TXP) ta cxema I'T-TXP-P.
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Pucynok 3 - CrpoiuieHa po3paxyHKoOBa cxemMa ra3zoTypO0iHHOI yCTAHOBKH 3
TEPMOXIMIYHOI0 KOHBEPCi€I0 MajnBa

JIisl OLIIHKK XapaKTEPUCTUK TaKOl yCTAHOBKHU, MOPSA 31 CTYNEHEM pereHeparii
BBOJIUTHCS MOHATTA Koe]irieHTa 301IbIIICHHS TETUIOTH 3ropsiHHs manuBa (1)
K b
Ho :HH;H (1)
e H) M HS — HIKYlI HasBHI TEIUIOTBOPHI 3MaTHOCTI 6a30BOT0O 1 KOHBEPTOBAHOTO
[1aJINBa B1AMOBIIHO.

Amnani3 edextuBHOCTI ['TY 31 CHIIBHOIO TEPMOJUHAMIYHOIO 1 TEPMOXIMIUYHOIO
pereHepaiiiero, BukoHaHOw 3a cxemow ['TI-P-TXP crocoBno 06azoBoro I'T/]
noTyxHicTio 16 MBT BiTUM3HSIHOTO BHUpOOHHUITBA (CTymiHb pereHepamii 0,85,
Koe(irieHT 30UTBIIIEHHS TETUIOTH 3ropstHHS nanuBa 0,2), mokasye, o MUToMa BUTpaTa
MajuBa B Takid yCTaHOBINl Moxe Oytu 3meHmieHa Ha 25 ... 30 % mopiBusHo 3 ['T/]
CKJIaIHOTO LIUKITY, 3 TEPMOIMHAMIYHOIO PEKyTIepalli€lo Tera. Aje 3a TeMIepaTypH 3a
kamepoto 3ropsaHa T3 = 1300/1500 K nonmyctuma temmepaTypa peakxiiii KOHBEpCii
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nanuBa He mepeBummuTh Tp = 530/580 K BignmosigHo. Taki 3Ha4YeHHS TeMmepaTyp
ICTOTHO OOMEXYIOTh BHUOIp ManuBa, SIKe MOXE€ OyTH BUKOPHCTAHE B PO3TJSHYTIN
YCTaHOBIII.

Hnsa cxemu I'TA-TXP-P nomyctuma TemmepaTypa peakiii KOHBepcii majiuBa
icToTHO BHIa 1 ctanoBUTH 61M3bK0 850 K 3a T3 = 1300 K, 36umbmryrounce g0 980 ...
1000 K 3a T3 = 1500 K. ITpu upomMy nuroma BUTpaTa NajuBa JJIg TaKOI YCTaHOBKHU
Buia, HiK 1711 cxemu I'TJI-P-TXP ua 10...12 %.

3acTocyBaHHs CHJIBHOI TEPMOJUHAMIYHOI 1 TEPMOXIMIYHOI pereHepallii 3HKY€E
MOYJIMBOCTI TMOJAJIBINOT yTHITI3aIlll Terja rasiB, 0 BIAXOIATh, MOpiBHSHO 3 ['T]]
MPOCTOTO LUKITY.

I'TY Ttakoro Tumy MOXYTh BHUKOPUCTOBYBATHCS Yy CKJIaJl EHEPreTUYHUX
ycranoBok CODLAG 1 COGEN, 3acrocyBanns ix y ckiaai yctanoBok COGES €
poOJieMaTUYHUM Yepe3 HU3bKUHM MOTEHIIIaT BiAX1IHUX ra3iB T4 (pUCYHOK 4).
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Pucynok 4 - 3anexHicts koedinieHTa 301bIIEHHS TEIVIOTH 3TOPAHHS Bi/
Temneparypu Biaxignux rasiB I'TY pias cxemu I'TA-P-TX

BucHoBkwu.

3acToCyBaHHs y CKJaJl MOOUIBHUX €HEPreTUYHUX KOMILUIEKCIB Ta30TypOIHHUX
YCTAHOBOK 31 CIUJIBHOIO TEPMOJMHAMIYHOIO 1 TEPMOXIMIYHOIO PEreHepalliero Teria
nae 3Mory cyTteBo (Ha 20-30%) 3HM3UTH TUTOMY BUTpATy MaJlkBa.

Peanizamiss 1pOro mMOTEHI[lAly BIOCKOHAJIEHHS EHEPIeTUYHHX YCTaHOBOK
BHUMarae BHSIBJICHHS 3aKOHOMIPHOCTEH MpOIIeCiB TEPMOXIMIYHOI pereHeparii Tera
CTOCOBHO Ta30TypOIHHUX YCTaHOBOK.
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Anomauin. Y pobomi posensnymi iHHOBAYIHI MeXHON02ii Ni08UUeHHs. MeXHO2eHHOT De3neKu
Ha Npukiadi KOHBEPMOPHO20 BUPOOHUYMSEA. [[isa NowyKy payioHanbHux 3acodié 3axucmy
NPayieHUKi8 po3pooIeHO anapamypHO-mexHoI02iuHy cxemy Hebe3neunux 30H npoyecy. Ilokasano,
W0 3HAUHY Hebe3neKy npedCmasise Hasa8HICMb 80N02U Y hymepisyi KOBULi8 nid Yac 3aiu8anHs CIMAJi.
Mo Hopmosanux napamempis 0Oe3neku npoyecy niaeKu )y KOHEepmepi cli0 8ioHecmu CMmaw
BHYMPIWHLOI  NoBepxHi  (ymepisku Koueepmepa, QI3UKO-XIMIUHI napamempu  WUXmMosux
mamepianie, a maxoxc Qizuuni napamempu KucHego2o cmpymens. llopywenns napamempie 6esnexu
npoyecy cKiaoaromsbcsa 3 NOpyuleHsb nid 4ac nooasanHs KUCHO (mpueanicmov 6,4 200.) nopyuienn,
NOB8 A3GHUX 3 HEeNpPAGUIbHUM NOJONCEHHAM KUCHe8oi gypmu (mpusaricme 14,5 200.), a maxodxc
nopyuteHv Ximiunozo cknaody memany (13,5 200.)

Kniouosi cnosa: innosayiuini mexHonocii, mexHoceHHa Oe3neKda, KOHBepmMep, WUXMOBL
mamepianu

Beryn

BupoOHuIITBO cTani € OnHIE0 3 BAaXIMBIIIMX Taidy3ed CydacHOi Ba)KKOl
npoMuciaoBocTi. Haitbinpn nomumpeHuM cnocoOoM OTpUMaHHS CTajl y TEHEepilIHiX
yMOBaX € BHUKOPUCTaHHS KOHBepTopHOTo Metody. Illupoke 3actocyBaHHS
KOHBEPTEPHUX Teuel y CBITOBIM MPAKTHIl BUSBUJIO PSAJ CYTTEBUX HEAOMIKIB, LIO
3HIXKYIOTh O€31eKy MPOLECY TUM CAMHUM 3MEHIIYIOTh HOTO €(heKTUBHICTh. TOMYy yBary
aBTOpiB OyJI0O 3BEpPHYTO Ha MOJOJIAHHS LUX HETraTUBHUX SIBUIL, IO JIO3BOJHTH
MIJBUILIUTH €()EKTUBHICTh KOHBEPTOPHOI IUIABKA 1 THM CaMUM [OKPAUIUTH
TEXHOTE€HHY O€3MeKy Ha MiJIPUEMCTBI.

OcHoBHUIT MaTepiaJ

VY cyyacHOMy KOHBEPTEPHOMY BHUPOOHUIITBI CTajl BUKOPUCTOBYIOTh HOBITHI
TEXHOJIOT11 JJi MiABUIIEHHS e(eKTUBHOCTI mpouecy [2,3]. IlepeBakHuM BapiaHTOM
3M1MCHEHHSI TaKOi IUIaBKU CTajl € BUKOPHCTaHHS KOMOIHOBAaHOI MPOJYBKH, KOJHU
KHCEHb IOJAI0Th /10 KOHBEpTEpa 3BEpXY, a 1HEPTHUHM Ta3 — 3HU3Y (Uepe3 JHMILE)
OJIHOYACHO, TPUBAJICTh IUIaBKU 3MeHIryeTbes a0 30 - 35 xB. [4]. Uepes cyrreBe
MMIBUIIEHHA 1HTEHCUBHOCTI IUIABKA Ta CKJIAIHICTh TEXHOJIOTIYHOIO OOJIagHAHHSI
VIOpaBIiHHS 3a3HAYEHUM TMPOIECOM MOTPIOHO Olbllle yBaru Ta BiJMOBIIAIBLHOCTI
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po0O0OUYOTO MEepCcoHaTy 3 METOIO MIABUIIEHHS PIBHS TEXHOTCHHOT OC3IEKHU.

Jlnst  momryky parfioHaJIBHHMX 3aco0iB  3aXHCTy pO3poOJieHO amapaTypHa-
TEXHOJIOTIYHY CXeMy HeOe3Me4YHUX 30H mporecy. Miclsl BAHUKHEHHS IIKIJIMBUX Ta
HeOe3MeYHUX BUPOOHUYNX YUHHHUKIB Y TUIIOBOMY KOHBEpTepHOMY 1iexy (puc. 1) [5].

Jlo mopyIeHs TEXHOJOTIYHOTO MPOIECy, 0 MOB’S3aHl 3 BIUTMBOM 30BHIIIHIX
YUHHUKIB, CJiJ BIJHECTH MOXIUBICTh HEAOTPUMAHHSA TEXHOJIOTI] TMiATOTOBKH
MeTajgoOpyxTy (MiABUINEHA BOJIOTICTh, HASBHICTh MacCTWja), HEPIBHOMIPHICTH
MO/IaBaHHS KHUCHIO, a TaKOX Mepe0oi moctayanHsa eHeprii. Taki NopylIeHHS MOXYTh
MPU3BECTH 1O BUIUIECKIB METally Ta NUIAKY, MOLIKOKEHb (PYTEpIBKH, a TaKOXK
HeOe3neYHuX 3yMUHOK Mpoliecy IiaBku [1].

[TonaBaHHsT KUCHIO Ta BIJIBEJACHHA TMPOJYKTIB 3TOPSHHS 3/1HCHIOIOTH 3a
JIOTIOMOTOI0 TIPUCTPOIB, IO OXOJIOMKYIOTHCS BOJOI, HECHPABHICTh SIKHX MOXKE
MPU3BECTH JI0 EKCTPEMATbHUX BIAXUJICHD MPOIIECY i Yac KOHTAKTY PiAKOTO METay
Ta IIJIaKy 3 BOJIOIO.

SWorldJournal Issue 20 / Part 1

Pucynok 1 — CrnpoiieHa anapaTtypHa-TeXHOJIOTIYHA cXeMa KOHBEPTEPHOIO HeXy
3 MO3HAYEHHAM 30H BUHUKHEHHS IIKIVINBHUX i HeOe3MmeYHUX BUPOOHUYMX
YNHHUKIB
1 - xonsepmep (I, 111, 1V, V VI, VII, VIII); 2 - kiew ons wnaxy (I, IIL 1V, V ,VI);

3 - kiew ona cmani (I IIL 1V, V ,VI); 4 - oconob nooasanns posxkucarosauis (1, 11, 111,
1V); 5 - kpan ons 3anusanns wasyny (I, 111, IV, V VI, VII, VIII); 6 - 6ynkepu cunkoi
wuxmu (1, I, 11l); 7 - 6izox kucnesoi ¢pypmu (1, I, IV, VI); 8 - kpau 3a6anmasicenns
memanoopyxmy (I, 11, 111, IV); I - wiym; I - nun; 111 - sibpayia, IV - pyxomi
mexanizmu, V - 2azono0dioni eukuou, VI - mennose suoinenus; VII - enexkmpuuna
nebesneka,; VIII - noscexcna nebesnexa

3HayHy HeOe3IeKy Mpe/CTaBIsie HAsIBHICTh BOJIOTH Y (DyTEpiBIl KiBIIIB i1 4ac
3JIMBAHHS CTajil. 3HAXOASYKMCh MiJ PiAMHOK 3 Temreparypoiro ~500 °C, Bosori
MaTepiaid OXOJOKYIOTh il MPHJIETJIl IIapy Ta CTBOPIOIOTH TBEPIY KIPKY, M KOO
3MIIACHIOIOTHCSI BUMIAPOBYBAaHHS Ta PO3KIANaHHS BOAW 3 YTBOPEHHSM TPUMYYOi
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cymimii. Bubyx y nboMy pasi BiI0yBa€TbCsl HANIPUKIHII 3aIIOBHEHHS KOBIIIA CTAJLIIO
ab0 Ha MmoyaTKy i1 pO3JMBaHHS MO BHJIMBHUIISIM. BUKUIN PO3IIaBICHOrO METally Ta
[IJIAKy 3 TOPJIOBUHU KOHBEPTEPA 1]l 4ac MPOyBaHHS KMCHEM CTBOPIOIOTH HEOE3MeKy
TpaBMYBaHHs poO0OYOT0 NEPCOHAITY, a TAKOXK MPU3BOIATH 10 BTPAT METAITY, 1[0 MOXKE
nocarat 3 % Horo Macu.

CyTTeBOro 3MEHIICHHS aBapiiHUX CHUTyalld Yy KOHBEpTEpax JAOCSATaloTh
BUKOPHUCTAHHSM BUIIAPHOTO OXOJOIKEHHS [2,4], KOJIM HEBEJIMKY Macy rapsiuoi BOAU y
XOJIOIMJIbHUKAX MEPETBOPIOIOTH HA Mapy.

HeGe3neunuMm siBUIIEM € MOXJIMBICTH BTpaTH MeTaly 3 KOHBEPTOPIB 1
CTaJICPO3JTMBHUX KIBILIIB Y€pe3 MOPYIIEHHS X repMeTUYHOCTI. Tak, y HUXKHIM 4acTUHI
KOHBepTepa Ha #oro ¢yTepiBKy CHUCTEMAaTHYHO [iIOTh 3HAYHI JUHAMIYHI
HaBAHTAKEHHS Y nepioJl 3aBaHTAXKECHHS MeTaJIo6pyXTy 3HOHI€HH$I byTepiBku
KHUCIIOTHI BiacTUBOCTI. llopymieHHs mimicHOCTI (PyTepiBKM 3a MEBHUX YMOB MOXE
MIPU3BECTH J0 BUJIMBAHHS METaJTy 3 HIDKHBOI a00 O1YHO1 YaCTHHH KO)KyXa KOHBEpTepa.

HasiBHICTh y KOHBEpPTEpPHOMY LI€Xy UYHCICHHMX KHCHEBO IPOBOJIIB MOTpedye
cnenudiyHoi opraHizamii poOIT Ta 3HAYHOI IUIOMIMHHM JJis iX MPOKJIaJaHHS.
[HTEeHCUBHICTh BAHTAXKHUX MOTOKIB € 3HAYHO BHUIIOIO, HIXK B 1HITUX CTAJICTIIIABUIILHUX
BUPOOHUIITBAX, M0 MOTpeOy€e OIIBIIOI PETENHHOCTI JOTPUMAHHS YMOB O€3IEKH Ta
HassBHOCTI KBaJIi(piKOBaHMX CIICIIaJIICTIB.

Jlo HOpMOBaHMX MapamMeTpiB O€3MEeKH Mpolecy IUJIaBKH Yy KOHBEPTEpPl CIiJ
BIJIHECTU CTaH BHYTPIIIHBOI MOBEPXHI (yTEepiBKH KOHBEpTEpPa; (HI3UKO-XIMIUHI
napamMeTpH IIUXTOBUX MaTepialliB, a TAKOXK (P13UYHI TapaMEeTPU KHCHEBOIO CTPYMEHS.

3 ypaxyBaHHSIM yCiX BH[IB TMOPYIIEHb BHKOHYIOTH PO3PAXyHKH IIIOAO
BU3HAUYCHHS PiBHA 0€3MEKH KOHBEPTEPHOTO mpoiiecy [J].

Busnauarots TepmiH Oe3nepepBHOi poOOTH KOHBepTEpa 0e3 3yIMHOK Ha PEMOHT,
T0O0TO, YacTKy uyacy Ups, KOJNM TEXHOJOTIYHUI Mpolec BiAOyBaeTbcs 0€3 MOpyIIeHb
HopMm Oe3neku (1) [5]:

U = ZTH.6+ZTe.B+ZT3.¢, (1)

T3ar.

1€ Xty + XTes T 2 T ¢ — BIOBIIHO 3arajbHa TPUBANICTh Yacy NMOPYyILIEHb apaMeTpiB
Oe3nekw, 3arajJbHa TPUBAIICTh YaCy €KCTPEMAIbHOTO BiJKIIOUYEHHS BUPOOHHIITBA Ta
3arajibHa TPUBATICTh YacCy MOPYLICHHs MPOIECy IiJ BIIMBOM 30BHIIIHIX (haKTOPIB,
rof.

Jlnia aHanizy piBHsI O€3MeKd BUKOPUCTOBYIOTH JaHi, 0 HABEACHO Y Je(hEeKTHUX
B1JIOMOCTSIX €KCIUTyaTallli KOHBEpTOPIB.

Buxigni mani Juisi po3paxyHKiB: MICTKICTb KoHBepTepa - 130 T, TpuBaicTh
IJIaBKU - 45 XB.; 3arajibHa TPUBAIICTh poOOYOro yacy KOHBepTepa 0e3 3yNMUHKHU Ha
PEMOHT T4, = 420 To/.

[MopymieHHs mapaMeTpiB OE€3MEKH MPOIECY (2 Tns) CKIAAAIOTHCS 3 TOPYIIEHD i
Yyac MOJaBaHHs KUCHIO (TPUBAJICTH 6,4 TOJ1.) MOPYIIEHB, OB’ SI3aHUX 3 HETPaBUIHLHUM
MOJIOXKEHHSIM KMCHEBOI pypmu (TpuBaiicTs 14,5 roa.), a Takox NOpyIIeHb XIMIYHOTO
ckimaxy metany (13,5 roa.), To6TO iX TPUBAIICTh CKIAMAE X Ty = 34,5 rom.

[lopymienns, mo CHpI/I‘-II/IHSIIOTB CKCTPEMaJIbHE BIJKIIOUEHHS mporecy (X.Tes),
BMIIYIOTh MOPYLIEHHS, SIKI MOB’SI3aH1 3 PI3KUM BUAUICHHSM CTPYMEHIB rapsiux 1
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IIK1JJIMBUX I'a31B Ue€pe3 BIAKPUTY TOPJIOBUHY KOHBEPTEPA 11 4ac PO yBaHHS KUCHEM
(13,0 rox.); mopymieHHs MOAO OXOJIOMKEHHS TOJIOBKH KUCHEBOI (pypMH Ta 3HaYHHUX
BUkuiB mapu (8,0 ro.), a TaKOXK MOPYIIEHbB, OB’ A3aHUX 3 OYPXJIMBUM MPOTIKAHHIM
MPOLIECY, 110 CYITPOBOKYIOTHCS BUIIJIECKAMU Ta BUKHUJIAMU P1AKO1 cTaji Ta nuiaky (8,9
roJ.), TOOTO 2 Te; = 29,9 rox.

[MopymieHHs mapamMeTpiB 3a PaxyHOK 30BHIIIHIX GaKkTOpPiB (215 ¢) CKIAAAIOTHCS 3
NOpyIIeHb WIOJ0 HHU3bKOI sKOCTI Metanodpyxry (13,6 roa.); HEepiBHOMIPHOCTI
nogaBaHHs KucHiO (15,2 rox.), a Takok HecTaObLIbHOTO MocTa4anHs eneprii (8,0 rox.),
TOOTO 2759 = 36,8 roz.

Taxum yuHOM, piBeHb Oe3neku cTaHoBUTH Us = 76 %, 1m0 32 MIKHAPOJHUMHU
BUMOTAMH € CEPEIHIM 1 IPUIUHATHUM JIJI €KCILUTyaTallii.

[lin yac BUKOpUCTaHHS CydacHOI €Hepro3depirarovoi TEXHOJIOril Mpouecy 3
FePMETUYHUM YKPUTTSAM TOPJIIOBUHU KOHBEpTEpa (3 BHUKOPUCTAHHAM (PI3UYHOT
TEIUIOTH Ta3iB, IO BIAXOASTh, IK BTOPUHHUX EHEPropecypciB) CyTTEBO MiABUILYETHCS
piBeHb Oe3MeKu.

Tak, aBTOMaTM4yHa ycTaHOBKa (ypMHU y CIELiaJbHOMY OTBOP1 YKpPHUTTS, IO
pO3TAIllOBAaHO Ha BEPTUKAJIBbHIN OCl KOHBEpPTEPA, JO3BOJISIE CKOPOTUTH MOPYILICHHS
napaMeTpiB 0e3meku mporecy 3 14,5 1o 1,3 rox., 10610 21,6 = 21,1 rox.

TpuBanicTh MOpyIIeHb, SKI COPUYMHEHO BHUILJIEHHSIM CTPYMEHIB rapsyux i
IIKI/UTUBHX ra3iB 4epe3 BIAKPUTY TOPJIOBUHY KOHBEpTEpa Mij Yac MpOAyBaHHS KUCHEM
ckopouytoTbes 3 13,0 mo 6,5 Tof., a TpUBAIICTh MOPYIIEHD, OB’ I3aHUX 3 MITICHICTIO
CHUCTEMH OXOJIOJ)KEHHS TOJOBKH KHCHEBOI ()ypMHU Ta 3HAUHUMHU BUKHJAMU Mapu — 3
8,0 10 2,8 ro., mopyIIieHHs Yyepe3 He3HauH1 BUOYXOMoaAi0H1 y1apu CKOpoTuincs 3 8,9
10 2,4 roa., T00TO 2.T. s = 12,7 roa. Y Takomy pasi piBeHb 0e3mneku ckiaanae Us = 83 %
1 10ro MO>kHa BITHECTH 10 BUCOKOTO.

Ilepepobka 3HAYHUX OOCATIB PIAKOrO METaly € NPUYUHOI0 IMMiJABUIIECHOT
TEMIIEPATYPHU B LIEXY HA pOOOUNX MICLSX 1 MPU3BOJUTH 1O 3HAUHOTO PIBHS TEILIOBOTO
ONPOMIHEHHS POOOUYOr0 MEPCOHATY LIEXY.

B Ttabmuui 1 HaBeneHO MOMYCTUMY TPUBAIICTh 3HAXO/KEHHS MpalliBHUKA B
HeOe3MeuH1i 30H1 3aJIeKHO BiJ] TOTY>KHOCTI BUIIPOMIHIOBAaHHS [5].

Taoauus 1 — {omycTuMa TPUBAJIICTh Nepe0yBaAHHA NMPANiBHUKA Y 30Hi Jil
BUIIPOMiHIOBAHHA [5]

. . . Ipunycmumui
Homyscnicmo | /lonycmuma mpueanicms | Tpueanicmeo . .
6UNPOMIHIOBAHH S, nepeoysanHs 6 nepepeu, He Hac paut y somt
Bm/w? HebDe3neuHill 30Hi, X6. MeHue, xa. Npontizom
Ppooouozo ousa, %
<350 0e3 00MEKCHb - 100
500 20 5 70
700 15 5 50
1200 10 5 50
2000 5 5 50
2100 4.5 10 30
2800 3abopoHeHa podoTa 6e3 creriaaTbHIX 3ac00iB
1HIUB1AyaJIbHOTO 3aXUCTY
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BusHauaroTh BiJICTaHb BiJ LIEHTpa BUIPOMIHIOBaHHS (OCi KOHBepTepa abo

PO3JMBHOTO KOBIIA) 10 O€3MeYHOT 30HH Li 3a (I)opMyHO}o (2) [5]:
L, =078 [( Tﬂ) - 110], )
100

ne Sy, Ty— mioia moBepxHi JKeperna, mo BUIIPOMIHIOE, Ta HOro Temmeparypa, M> (Sy
= 1,0 M?), K, Bimnosigno; Qy — ontuManbHa HOpMA iHTEHCHBHOCTI TEIJIOBHIIIEHHS.
On = 140 Bt/m?. Otpumyrots Li = 2,5 M.

Bcranosinieno, 1o pajiiyc HeOe3MeuHoi 30HU NEPEBUIILY€E MPUITYCTUME 3HAUCHHS
2,0Mm, TOOTO HEOOX1JTHO BUKOPUCTOBYBATH 3aXMCHI EKpaHH.

3riIHO 3 pe3yJbTaTaMu PO3PaxyHKIB, JJISI 3aXUCTY MEePCOHANy Ha BijacTaHi 1,0 M
BIJl JDKepesa TEIIOBOIO BUIIPOMIHIOBaHHS, JOCTaTHbO BCTAHOBUTU €KpaHU 3
anoMiHi€BOI Posibru ToBIIMHOI & = 0,02 M.

Ockinpku Temneparypa Jxepena € nocutb Bucokoro (1023K), 3axucHuii ekpan
ciiz pyTepyBaTH TEIUIO130JA1I1IHO0 1erolo (puc. 2) [4].

Tepmiunuii omip, siIKuii HOTPIOHO OTpUMATH 3a JAOMOMOIOI0 IIAPY 3a3HAuEHOI
1erau o0unciooTh 3a hopmyoro (3) [5]:

R=(Ty -Te)/q0 (3)
ne, Ty — Ttemmeparypa TepMmocTiiikoi mernu, K; Te-gomyctuma Temmeparypa
30BHIIIHBOI CTIHKU eKpaHy, K;qo — TerioBi BTpaTH, 10 3aTPUMY€ 3aXUCHUI eKpaH, BT.
[X 3HaYeHHs 0OUHMCIIOIOTH 33 BiJIOMOIO METOAUKOIO [5].

3
Pucynok 2 — Cxema po3TamiyBaHHs CTAIIOHAPHUX TEIJIO3AXUCHUX

eKpaHiB
1 - Oarcepeno sunpominiosanus,; 2 - 8i0ousHUll mamepian (antominiesa gonvea);
3 — menniono2IuHarYull mamepian (mepmocmiika yeana)

Toni HeOOXiIHY TOBIIMHY TEILJIO130JISIIIIHOL METIM BU3HAYAIOTh 32 (POPMYIIOI0

4
6=R-A, (4)

ze, A — TEIUIONPOBIAHICT TEII0i30AiiHoi nernu, Br/(m?-K).

OOUHCITIOIOTH KUTBKICTh €KpPaHiB 3a HACTYITHUMH BuximHuMu ganumu: 17 = 1023
K, T, =523 K, Temnepatypa HaBkoIuIIHBOTO NOBITpsA 75 = 300 K. Ctynine ekpanizarii
ctaHoBUTh W= T/ Tg=1,4.

KinekicTh ekpaHiB BU3Ha4aTh 3a popmyroro (5) [5]:
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()
= 1 .(TTHAH)AL ’ F].ET‘H - 4 (5)
Tn
ne, Ty — Temmeparypa JKepela BHUIPOMIHIOBaHHA mniepen ekpanom K; Tun —
TEeMIIepaTypa HABKOJIMIITHBOTO MOBITPS; £y, Enn—HaBe[eHa CTYIIHb YOPHOTH JKEpeTa
Ta eKpaHy ¥ eKpaHy Ta JpKepesia 1 MOBITPs, BIAMOBIIHO.

Opnepxano n = 1,0.

[Tmomty HeGe3neuHoi 30HU S,,; 00UUCII0EMO, 3a popmydioro (6) [5]:

Stz =Sy + S8+ Sk, (6)
z[e Syr— moina HOBerHi JpKepena, 110 BUIIPOMIHIOE, Mz' Sp—1uomma BHJIHBy JUKepera,
Mm% Sp=9,81 M%; Sp— rmoma 30HHU, SIKY 3aXUIAIOTh, Mm% Sgp=3,53 Mm>.

Tomi S,; = 7,28 M2.

BucHoBku

1. [IpoaHanizoBaHO TEXHOJOTIYHUNA MPOLEC KOHBEPTOPHOIO OTPUMAHHS CTall.
Bceranosneno. o TexHoreHHy Oe3meKky MpoleCy BHU3HAYAIOTh CTaH BHYTPIUIHBOI
noBepxHi (QyTepiBKU KOHBEpTEpa; (PI3UKO-XIMIUHI MapaMeTpu HIMXTOBUX MaTepiaiiB,
a TaKoX (P13UYHI TapaMeTPH KUCHEBOTO CTPYMEHSI.

2. Po3paxoBaHO piBeHb O€3MEKHM KOHBEPTEpPa 3 HACTYNMHUMHU TEXHOJIOTIYHUMHU
napamMeTpamMu:MICTKICTh KOoHBepTepa - 130 T, TpuBamicTh MmiIaBku - 45 XB.; 3arajabHa
TPUBAJICTh POOOUOro Yacy KOHBepTepa 0€3 3yIMHKHU Ha PEMOHT Ts,, = 420 rop.

3. 3ampornoHOBaHO CXeMY PO3TalllyBaHHS CTAIlIOHAPHUX TETUIO3aXUCHUX EKPaHIB,
110 J03BOJISIE€ MOKPAIIUTHA YMOBH IIpalll CTajaeBapiB.
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Abstract. The work considers innovative technologies for increasing man-made safety on the
example of converter production. In order to find rational means of protecting workers, a hardware
and technological diagram of dangerous process zones has been developed. It is shown that the
presence of moisture in the lining of the ladles during the pouring of steel poses a significant danger.
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It is shown that the presence of moisture in the lining of the ladles during the pouring of steel
poses a significant danger. The condition of the inner surface of the lining of the converter should be
included among the standardized safety parameters of the melting process in the converter, physico-
chemical parameters of charge materials, as well as physical parameters of the oxygen jet.

Violations of the safety parameters of the process consist of violations during the supply of
oxygen (duration 6.4 hours), violations related to the incorrect position of the oxygen nozzle (duration
14.5 hours), as well as violations of the chemical composition of the metal (13.5 hours )

Keywords: innovative technologies, man-made safety, converter, charge materials.
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Anomauisa. B cmammi posensoacmucsi OYiHKY ma ynpagiinksa pusukamu mepexicegoi benexu 3
@oxycom Ha aHaniz nepcoHany AK KpumuuHoeo akmuey. Poszenamymo kpumepii oyintoeanHs
NEePCOHATY, BANCIUBICMb IX 8IONOBIOHOCMI MA HeOOXIOHICMb hOPMYBaHHS NPOQPINiE NPAYI6HUKIE 0.5
eheKmusHo2o pusuK-meHedrcmenmy. JJocniodxnceHHs Mae nomeHyian CmeopeHts cucmemu niobopy
Kpumepiie 0151 KOHKDEemMHUX NOZUYILL MA PAHINCYBAHHS NPOQDINI6 O SHUNCEHHSL PUSUKIG ) Mepeicesill
besneyi Komnauiu. 3a3HaueHo pIi3HI WIAXU HOPMYBAHHA NPOQINie KAHOUOAMi8, BUCBIMIEHO
nomeHyilni noxubku oyinosanus. Ilpoghintoeanns nepconany po3enioacmovcs K KioYosulli acnekm
3abe3neuenns IH@opmayiunoi 6esneku Komnawiu. Onucano KOHmMpoOIb O00CMYny, npoyec
i0denmudpixayii ma asmenmuixayii oci6. Onucano womupu Mmooeni KOHMPONO OOCHYnY:
0008’513K06Ull, 8 KOHMEKCMI BUHAYEHOI PO, OUCKpeyilHuti ma Ha ocHosi npaeun. llpusedeno
NOPIBHAbHY CXeMmy Kpumepiie nozuyii ma npoginie xanouoamie 01 OYIHIOBAHHS NOMEHYIUHUX
PUBUKIB.

Kniouosi cnosa: Oyinka pu3uxie mepedsicesoi besnexu, Kpumepii OYiHIO8AHHSA NEePCOHATY,
dopmysanns  npoginie npayieHuxie, KOHMPOAL OOCMYNY, MOOENi KOHMPOIO OOCMYNY,
iHopmayitina be3nexa KOMNAHI.

Beryn.

Po3Butok cucrem 00poOku, 30epiraHHs Ta mnepenadi iHdopMallii K 4aCTUHH
1H(opMaliitHuX pecypciB KOMIaHii, a TAKOXK, MOTEHITIHHI KiOep-3arpo3u Bij Cy0’ €KTIB
Takux cucteM [ 1] mopokye BOpOBa)KEHHSI KOMIUJIEKCHUX 3aC001B PO3MEXKYBaHHS Ta
KOHTPOJIIO JOCTYIy IIJISXOM OILIHKK pU3HKIB 1H(MopmaniiiHoi 6e3neku (Ib) 3 Touku
30py mepcoHany. Bigomo, 110 OJHHMM 13 HaMOUIBII KPUTUYHUX AKTHBIB CUCTEMHU €
JTIOJICBKUM TepcoHal [2], ayAuT SIKOro 3AIMCHIOEThCSA I OIiHKM pusukiB Ib. ¥V
3B’A3Ky 3 pHU3MKaMH, IO 3yMOBJIEHI B3a€MOJIEI0 JIIOJACHKOTO TIEPCOHATY 3
iH(hOpMaIli€ro, MPOMOHYIOTHCA 3aXO0JH, SKI MOXYTh BHU3HAUATH PHU3UKH T dac
HaJaBaHHS JOCTyNy J0 iH(opMalii KOHKPETHUM 0co0aM 13 ypaxyBaHHSM pPiBHS
BIJINMOBIJIAJILHOCTI, 1110 TMOKJIAJA€ThCS HA HUX Pa30M 13 JOCTYIIOM JIO i€l iHpopmarrii.
BnpoBamxkennst ynpasiiHHS pusukamu 'y ramdysi Ib crano mpeameTrom mOCTIIKEHb
takux BueHUX: Koopuna M. B. [3] O.I'. Ily3upenka [4], €.C. Ponina [5], LlleBmona I
[6] Ta OaraTbOX IHIIMX HAYKOBIIB, $IKi CEpel pI3HUX AaCHEKTIB OCOOJMBY YyBary
MPUAUISIOTH JIOJCHKUM aKTHBaM 1H()OpMaIIiHOT CUCTEMH IIJIIXOM PO3B’sI3aHHA 33724
ayauTy.

KommiekcHa cuctema ouiHKY pu3ukiB Ib aJid nepconany nossrae y paHXyBaHH1
BIIMOBIJIAJIBHOCTI 711 PO3MEXYBaHHS JOCTYyHy J0 1H(QOPMALIMHUX peECypciB
KOMIIaHI1i, 1[0 MPU3BOJIUTH JI0 CTBOPEHHS KPUTEPIiB JIJIs1 OTPUMAHHSI IOCTYITY.

Mix HEOOX1AHICTIO CTBOPEHHSI CUCTEMATU30BAaHUX METO/IIB Ta 3aC00iB Mia00py
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Ta OLIHIOBAHHA IIEPCOHATy 1 BOJHOYAC BIJCYTHICTIO aJEKBAaTHOIO HAayKOBO-
METOJMYHOTO amapaTy BHHHKa€ HaykoBe NpoTupivus. OTxe, aKTyaJdbHUM €
BUPIIICHHA HAyKOBOI 3aj1ayl po3poOKM CHCTeMH OIliHIOBaHHA pusukiB Ib, ski
BUHUKAIOTh MiJ Yac JOCTymy 10 1H(OpMaLIiHUX pecypciB KOMMaHil; Ta CKIaJaHHS
KpUTEPIiB JIJIs1 OTPUMAHHA LOTO JOCTYIy K 3aco0y peamizalii sIKICHOTO Mi0opy
MepPCOHAITY IIJITXOM OpTaHi3aIlli cucteMu oIliHku pusukiB Ib.

CrarTa mpuUCBSYEHA MOJATIBIIOMY PO3BUTKY 1H(POPMAIIMHUX TPOIECIB OIIHKH
pusukiB Ib 1ns mepconanmy B ramy3i moOyAOBH 3axMIIEHHX 1H(OpMaIIHHUX
cepenoBHIN. TakuM YHHOM, 3 SBISETHCS MOMJIUBICTH TOCSITTH OUIBII THYYKOTO Ta
€(EeKTUBHOTO KOHTPOJIO JOCTyny 10 1HpopMaumiiHux pecypciB. s 1poro
IJIaHY€ThCSI PO3POOUTH KOMIUIEKCHY CUCTEMY OLIHKM pu3uKiB Ib mist nepconany mia
4yac po3MEKyBaHHS JIOCTYIy A0 1H(QOpMaLIHHUX pecypciB KOMIIaHii.

1 Ilepconan, AK KPUTUYHHHA AKTHB.

OrriHKa Ta yIpaBJIiHHS pU3HUKaMU MEPEKEBO1 Oe31eku OyJia CTBOPEHaA sIK HAyKOBa
raiy3b npuoim3Ho 30-40 pokiB Tomy. Toi s Oyiu po3poOIeHI MPUHIIUAIIN Ta METOIH,
JUTsE pO3pOOKHM KOHIIEMIi, OI[IHKYA Ta yMpPaBIiHHS pU3UKaMU MepexeBoi oesmeku. Lli
MPUHITUITN Ta METOJIM JI0CI € 0a30BUMU IS I1i€1 Traiy3l 1 ChOTOJHI, aje OyKBaJbHO
IPOTATOM OCTaHHBOI JeKaiau Oyino Haa0aHO YMMAajo TEOPETUYHUX HampalloBaHb Ta
MPaKTUYHKUX MOJIeNel Ta npouenyp [2, 7].

v

[MopiBHAHA
_. . : CTBOpEHHS
30ip akTKBIB IHbpacTpYKTYpK 40 -
. pexoMeHaauin
1 4 CTaHOapTis
¥ A ¥
TopmyBaHHA Cnuc : : IMnnemexTayiA
PHTY : Ky AHanIK pu3nkise 2
> aKTUBIB = B KOHTpoOniB
Nepernag BMKOHaHOI
AHanI3 aKTUBIB —»AHANI3 IHppacTPYKTYPK poDOTK Ta NOBTOPHWIA
5 g ayouT
Pucynok 1 — Cxema BU3HAYCHHS TA BUPILICHHA/IIPUUHATTS PU3MKIB MepeKeBol

Oe3nmexku
IDicepeno: [2,7]

[Tepuium etarmoM € 30ip akTuBiB. 11006 3p0o3ymiTH pU3UK, HEOOXIJHO 3HAUTH
HaMIlIHHINI aKTUBKW KoOMIMaHii. YacTo 1e cepBepu, KOMYHIKAIIHHI MEpexi Ta
1H(opMalIliitHi CUCTEMU, TTOCIYTH, TOJITUKU TolIo. [IepcoHal Takox 3apaXxoBYIOTh JI0
CKJIaJly aKTHBIB, OCKIJIbKH BiH YaCTO € OJTHUM 13 HAalO1JIbIII Bpa3IMBUX Ta HAUITIHHIIINX
AKTHUBIB OJTHOYACHO.

1.1 Ananisz nepconany, ax Kpumuunozo akmuegy komnanii. [1i1 9ac popmyBaHHs
PU3HKIB TIOB’SI3aHMX 13 00JIaJHAHHSAM Ta 1HPPACTPYKTYPOIO SK aKTUBIB KOMMAaHIi, 110
yBaru 0epyThCsl TEXHIYHA BIJIMOBIIHICTh XapaKTEPUCTUK T4 BUMOTH JO TIOCTABJICHUX
3ayau. BpaxoByroThcs cepTudikaTi SKOCTI BiJ BUPOOHUKA, SIKUW BUCTYIIA€ TapaHTOM
1i€i SIKOCTI 1 BiamoBigae 3a Hel [1]. KpiM Toro icHyrOTh cTaHgapT cepTudikaiii, ske
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BOHO MOX€ OTPUMATH, SIKILO 33J0BOJIbHSE MEBHI BUMOTHU. 3 JIIOJICBKUM TIEPCOHATIOM
noniOHe 3yCcTpiyaeTbCs IMiJ Yac OI[IHKM HAaBUYOK 1 3HAHb 3a JIOMOMOTOIO
LEHTPATI30BaHOI CUCTEMHU OCBITH, SIKa BUCTYIA€ TapaHTOM CTBOPIOIOYM CTaHIAPTH 1
CHUCTEMHM OI[IHIOBaHHS 3a cTaHiapTamu. [IpoTe J0aM BOJOMIIOTH 3HAYHO OLIBIIOO
KUIbKICTh HABMUYOK 1 BMiHb, SIKI HE MIATBEPIXKYIOThCS cepTudikaTamMu. Takox
oOJaiHaHHS MIJUIATa€ PeMOHTY Y 3aMiHI Ha 1IEHTUYHE CIIpaBHE, 1[0 € HEMOXKJIMBUM
KOJIU MOBa e mpo 3amiHy mnepcoHany. KokHa nrogwHa, SK aKTUB KOMIIAHII €
YHIKaJIbHUM HaO0OpPOM HaBUYOK, BMiHb, JOCBIAY, XapakTepy, a TAKOX 1 HEJOJIKIB. 3
[[HOTO BUIUIMBAE, IO JIIOJCHKUIA TIEPCOHAN, K aKTHB, HE MOXKE IMOPIBHIOBATUCH 3
IHIIMMU aKTUBaMH 1 MOTpeOye 1HIIOT CUCTEMHU

1.2 Kpumepii ouinweanns nepcounany. Ilin yac mnpuiioMy Ha poOOTy UM
NiABUIICHHST a00 Oynab AKO1 1HINOI 3MIHM TO3MINT O0coOM (KaHIujaTa) B MexKax
oprasizailii 3MIHIOETbCSI BIUIMB JIIOJIMHA B MeXax Ili€i opraHizaiii, 3a paxyHOK
3100yBaHHSI HOBHX 00O0B’SI3KIB Ta OTPUMaHHSA JOCTyIy 10 iH(opmarrii. BinmosigHo 10
TOTO JIFOIMHA TIOBHHHA OyTH BiJ[iOpaHa 3a MEBHUMHU KPUTEPISIMHU.

Cnucok KpUTepiiB € BITHOCHUM 1 3MIHIOETBCS, TAKOXX, BAPIIOETHCS BAXKJIMBICTD
BIJIMMOBIAHOCTI PI3HUM KPUTEPISIM, aJK€ OJIHI SKOCTI € BaXKJIMBIIIMMU 3a 1HIII Ha
pi3HUX Mmo3uIisX. Hanpukian, mo3uilisi OXOPOHIIS € Ay>Ke BIAMOBIIATBHOIO 1 BUMArae
BEJIMKY KUIBKICTh PI3HUX OCOOMCTHUX SIKOCTEH, OCKUIBKH KaHIUAAT MOXKE OTPUMYBATH
noctyn a0 (izuyHuX cxoBull iHMoOpMarllii 1 ToMy Mae OyTH JyKe€ OpraHi30BaHUM,
30CepelKeHIM, YBaXXHIM To1110. [IpoTe, B Mexax kputepito « OCBiTa» KaHAUIAT HEMAE
TaKUX BHCOKHUX BHMOI SK HaIllpHUKJIal PO3POOHUK MPOTPaMHOTO 3a0e3MeyeHHS.
BonHouac po3poOHUK Mpalltoe TIIBKU B MEXKaX CBO€i KOMAaHAM 1 CBOT'O MPOEKTY 1 HE
Ma€ BUCOKOTO PiBHS JAOIYCKY.

B mepcriekTuBl JaHOTO AOCIIJKEHHS JOIIJIBHO CTBOPUTH CUCTEMY MiI00pYy
KpUTEPIiB 1J11 KOHKPETHOI MO3UII11, iX HOPIBHSAHHS Ta paHKyBaHHS. 3a JOIMOMOTOXO L€l
CUCTEMHU MOKHa Oyjle CTBOPIOBATH TOUHIIIUN MEPETIK BUMOT 10 KaHJIUJATIB JUJIS 1X
AKICHIIIIOTO MiAOO0pY.

1.3 ®opmyeannsn npoghinio npauienuxa. Kpurtepii s TO3UIIN CYKYITHO
CKJIQJIAI0Th 1JIeajlbHOTO KaHaunatu g Hei. [Ipore moau 1e He TUIbKKM HaOIp
MO3UTUBHUX SIKOCTeH. B HHX, SIK B KaHJIWUJATIB, B KOXKHOTO € CBOi HEHOJIKH, SIKI
MOXYTh OyTH HE TUIBKM B MeXax BUOpaHuX KaTteropii. KpuminampHe MuHYyIIE,
MoJaTKOBA 1CTOPIs, COLIAJIBHUI CTaTyC, IMCUXOJOTIYHUM MOPTpEeT Ta Oarato 1HIINX
TaKOX BIAPI3HIIOTH MK c00010 KaHauAaTiB. CyKyNHICTh TO3UTUBHUX Ta HETAaTUBHUX
dakTopiB KOXKHOTO KaHaumata (GopmyroTe Woro ocobuctuii mpodins [8]. Sk Bxke
3a3HayvajIoCh paHilie, yci KaHAUIATH € YHIKaJIbHUMHU, BIIOBIIHO 1 IXHI MPOQ1ii TAaKOX
€ yHikanbHUMH. [IpoTe cknamaroun Kputepii Mo3uiii Ta BIANOBIAHICTH MEBHOTO
npouUII0 UM KPUTEPISIM 3 SBISETHCS MOXKIIUBICTH BHPAXOBYBAaTH PI3HULIO
BIJIMOBIAHOCTI MPOQUIIB 10 KPUTEPIiB Ta MOPIBHIOBATH 111 POt MixK co0010. Takox
BpPaxOBYIOUM pIi3HI PIBHI BIAMNOBIJAIBLHOCTI PI3HUX TMO3MINNA I8 NpoduTB €
MOXJIMBICTh BU3HAYATH PIBEHB JOBIPH Ta 3a3HAYaTH HEOOXITHUU PIBEHB JIOBIPU IS
oTpuMmaHHsa mno3ullii. [lopiBHSHHS BIAMOBIAHOCTI KPUTEPIAM Ta PIBHIB JOBIPU €
HEOOX1THUM JIJIS OIIHKW PU3UKIB aJ[’Ke Pi3H1 MOKA3HUKU B PI3HUX KaHIUIATIB 1€ Pi3H1
MOTEHIIMHI PU3UKH JUIsl KOMIIaHIi 1 BOHA BXKE MOXXE BHUPIIIYBaTH sIKi /Ui HEl Oyje
BUT1HIIIE PUAHSTH.
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2 MeToam T2 32c00M OL[iHIOBAHHSA MEPCOHAJY.

Jns minbopy KaHOUAATIB Pi3HI KOMITaHIi BUKOPHUCTOBYIOTH Pi3HI HUISXU TS
ckiaganHs npodirro kanauaatis [8]. [lepmumii Ta HaltmpocTimuii croci6 e 30upanHs
pestome. BiH 1103BOJIsiE MIBHUAKO OOpPOOWUTH BENUKY KUIBKICTh KaHAWJATIB MalOyu
6a3oBy iH(popmariito mpo HuX. [licas 1poro GaraTo KOMMaHI MPOBOASITH OHJIANH
TECTYBaHHS JJIsl BA3HAUCHHS P1BHS TEXHIYHUX HAaBUYOK (pHC. 2).
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3amiCcTh aBTOMAaTH30BAaHOTO TECTYyBaHHS, JIJIi BU3HAYCHHS TEXHIYHUX HABUYOK,
MPOBOAATHCS TeXHIUHI 1HTEepB’10. Ilicia BU3HAYEHHS PIBHA TEXHIYHOI MIATOTOBKH
MIPOBOAUTHLCS IHTEPB’I0 3 KaHAMAATOM IIiJl Yac SIKOTO0 KOMIaHisg MpoOye BU3HAYUTH
HasIBHICTh OCOOMCTHX SIKOCTEH Ta HEOJIKIB KaHauaata. KpiM iHTepB’10 Ta TeCTYBaHHS
KOMIIaH1i TaKOX MPOBOJISATH P13H1 OMUTYBAHHS Ta aHKETYBaHHS 111 300py 1Hpopmarii
PO KaHJUAATIB a TAKOXK BK€ HAWHATUX CIIBpOOITHUKIB. Lle Bce € yacTuHoO ayiuty
MEepPCOHAIY.

2.1 Ilomenuyiitni noxudoku nio uac ouineannsa nepcounauy. llepiie 1o BapTo
BKa3aTH, 1€ JIFOJCHKUN (PaKTOp, sIK 31 CTOPOHU KaHAMIaTa TaK 1 31 CTOPOHU KOMIaHii.
31 CTOpOHU KaHIUaTa MOXKJIMBE HEMPaBIWIIbHA Moga4da iH(opmMaIlii 10 CBOTO mpoiito
— HAaBMHCHA YU HEHAaBMHUCHA, 10 POOUTH HOro nmpodiyib HE BIAMOBIAAI0YUM JT1HCHOCTI.
31 CTOpOHM KOMIIaHIi JIFOJICBKUI Tpa€ poJib KOJU OMpAIfOBaHHAM iHGOpMaIlii mpo
KaHauJaTa 3aiiMaeTbest mepcoHan. [lepcoHanm Moke Tak caMO HaBMHCHO YH HE
HAaBMHCHO CIOTBOPUTH Mpoduib kKanaumara. KpiMm Toro mepcoHan Moxe 3i0paTu
HEJIOCTAaTHBO 1H(OpMaIlii HeoOX1aAHOT IS 00’ €EKTUBHOTO MOPIBHIHHS KaHIUIATIB J10
BUMOT YM BU3HA4Y€HHS PiBHA JIOBIpH. Lle k cTocyeThcsi 1 aBTOMaTU30BaHUX METO/IIB
300py iH(pOopMallii — aHKETyBaHHS Ta OMUTYBaHHS.
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[Tin0ip xpuTepiiB Ta BU3HAYECHHS 1X BaXXJIMBOCTI TAKOXX MOXE OyTH 3pO0JIeHO
HEBIPHO 1110 MOXE MIPU3BECTH 0 MOXUOOK MPH MiI00P1 KaHIUAATIB Ta BIACISTH XOPOIII
BapiaHTH 4Yepe3 HempaBuibHE paHKyBaHHS KputepiiB [9]. Hampuxman ocoba Ha
MO3UIII0 Ju3aiiHepa siKa MaTUME JOCTYI TIIbKM JO KOMYHIKalIHHUX pecypciB
KOMIIaHi1 TaKUX SIK KOPHOpATHUBHA IMOIITa MOXe OYTH BIAKMHYTa Yyepe3 KpUMiHaAIbHE
MUHYJIE, X04a B po3pisi Ib Takuii kaHaAUAAT HE CTAHOBUTH BUCOKHUX 3arpo3.
2.2 Ponv npogpintosannsn. JIonChbKkuii MepcoHal € OJHUM 3 HaMBaXKIUBIIIMX
AKTHBIB MiANIpHEMCTBA B po3pi3i iHdopMamiitHoi Gesmekn. Moro HEMOXINBO
MPUPIBHIOBATH JI0 1HIIMX BHJIIB aKTHBIB 1 BIAMOBIIHO JJis1 HOTO ayJIUTy HEOOXI1JTHO
BUKOPUCTOBYBATU 1HIII MeTOAW. J[Ji1 KOXXKHOI MO3MIlli B KOMIIaHii € CBIA mia0ip
KpUTEPIiB, SIKI MK COOOI0 BIIPI3HIIOTHCS 32 PIBHEM BAXKIMBOCTI. Tak camo 1 KOKeH
KaHAUAAT BIAPI3HAETHCS YHIKAJIBHUM HAO0OpOM SIKOCTEW, BMIHb Ta HEIOMNIKIB SKI
dbopmytoTh Horo mpodiab. BianoBiaHiCcTh TpOPiIiB 10 KPUTEPIIO JA€ MOMKIUBICTD
3MIIMCHIOBATH TIOPIBHIHHS KaHAuAaTiB. Ha ocHOBI mpodiniB Takox 6a3yeThCsi PiBEHb
JOBIPH 10 KaHAUAATIB IO € KIOYOBUM ISl IPUHUHATTS PilliecHb B cepi KOHTPOIIO
JOCTYMy. 3apa3 BUKOPHUCTOBYIOTHCS Pi3HI METOJM OIIIHKHM KaHJWJATIB IPOTE BOHU
MarOTh HEJIOMIKH.
3 3B'A30K Mik pO3MeKYBaAaHHfIM [0CTymy /10 iHGopmauniiiHux pecypcis
KOMIIAHII Ta aHATI30M OLiHKH MEePCOHATY
3.1 llonammsa pozmeixncysanns oocmyny. KOHTpoJIb JOCTYNy — B 3arajJbHOMY
pPO3yMiHHI 1€ TpoLiec 1AeHTU(IKaIIlT 0C10, iK1 BAKOHYIOTh IEBHY pOOOTY, a TAKOX 1XHS
aBTeHTU(]IKallIsI B KOHTEKCTI OTpUMaHUX pe3yJibratriB iieHtudikauii [10]. I Tinpku
aBTEHTU(IKOBAaHUM 0CO0aM MOKYTh HAJaBaTUCS 1HCTPYMEHTHU AOCTYIy 1O MEBHUX
3aco01B (HampuKIaa MapoJib AOCTYIYy 1O KOMII IOT€pa UM MEBHOI CUCTEMH). Y CBITI
3aXUCTy 1HQoOpMaTH3allili, 1€ MOXKHa PO3MVISIAATH SIK HAJaHHS 1HIWBITYaJTbHOTO
JI03BOJTy Ha MOTPAIUISIHHS B MEPEXKY Yepe3 1M’ sl KOPUCTyBaya Ta mapoib, 10 T03BOJISIE
iM oTpumyBaTH naocTyn 10 ¢aiiaiB, KOMIT'IOTEPIB YU 1HIIOTO amapaTHOTO YU
IPOrpaMHOro 3a0€3MEeUeHHs, IKe BUMarae ocoba 3 MU0 BUKOHAHHS MOCTaBJICHUX
KOMIIaHI€I0 3aB/IaHb.
OTxe, B KOHTEKCTI HaJlaHHA 0c001 MOTPIOHOTO PiBHS AOCTyNy A0 iH(opMaIlii,
HEOOX1THO PO3TJIIHYTH MOJIENII KOHTPOJIIO JIOCTYIY, SIK1 JIIATHCS Ha YOTUPH OCHOBHI
Buau [7]:
— Mogens 060B’sa3k0BOr0 KOHTpOro goctyiry (Mandatory Access Control
MAQ));

— Mojenb KOHTPOJIO JOCTYMY, B KOHTEKCTI BU3Ha4YeHoi poui (mocaan) (Role
Based Access Control (RBAC));

— Moaenp auckpeniitHoro kouTposto goctyny (Discretionary Access Control
(DAC));

— Mopaenps KOHTPOIIIO TOCTYITy Ha OCHOBI (BcTaHOBjeHHX) npaBui (Rule Based
Access Control (RBAC or RB-RBAC)).

Mandatory Access Control (MAC). Monenb 000B’I3KOBOTO KOHTPOJIIO TOCTYITY
HaJa€ MpaBO KOHTPOJIO JOCTYMYy JHIIE BJIAaCHHUKAM KOMIIaHII Ta aBTOPHU30BAHUM
MEHeKepaM KoMIiaHii. [le o3Hauae, 110 KiHIIeBUH KOPUCTYBay HE Ma€ KOHTPOJIIO Ha/l
Oy1b-SIKUMH HaJIaIlITYyBaHHSIMHU B paMKax 1H(QopMaliitHoi cucteMu. 3apa3 € 1B MOJEI
Oe3mneku, noB’s13aH1 3 MAC:
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— Biba;
— Bell-LaPadula.

Mogpens Biba opieHTOBaHa Ha IUTICHICTH 1HOpPMaIlli, TOAl SK MoAenb Bell-
LaPadula opienToBaHa Ha KOH(PIACHIIMHICT 1HPOpMAIIii.

Biba — 1ie Mozienb, B paMKax sIKOi KOPUCTyBad 3 HU3BKUM PIBHEM JIOMYCKY 0
iH(popMali Moxe O3HaloMITIOBaTHCS 3 1H(OpPMAIlEl OB BUCOKOrO PIBHS (Tak
3BaHUM «read up»), a KOPUCTyBad 3 BHUCOKHM PIBHEM JIONYCKY MAa€ MOXKIIMUBICTh
O3HAMOMJTIOBATH, B MMCHbMOBOMY BHUTJISI/I, KOPUCTYBAYiB 3 HUKYMM PIBHEM JIOMYCKY 3
iH(popmarliero BUIIOTO piBHS (Tak 3BaHUM «write downy). Moaens Biba 3a3Buuaii
BUKOPUCTOBYETHCSI B KOMIAHISAX, /i€ MPAIIBHUKA HUKYUX DPIBHIB MOXKYTh YHTATH
iHdopMaIli0 BHUIIOTO PiBHS, a KEPIBHUKK MOXYTh HadaBaTu iH(MoOpMaIioo B
MMCbMOBOMY BUTJISIL 3 IUJLTIO 1HPOPMYBATH MPAIIBHUKIB HUKIOTO PIBHSL.

Bell-LaPadula — nie mMonenb ska BU3HA4Ya€ PIBHI JIOCTYIY B 3aJI€KHOCTI Bif
ctynens koHpimenmiitHocTi iHMopmariii. Moxaens Bell-LaPadula nepenbauae, 1o
KOPHUCTYBa4 3 BUCOKUM PIBHEM JOIMYCKY Ma€ MOXJIMBICTh PO3KPUBATH 1HPOPMAIII€IO
JUIIe KOPUCTYBauyaM Ha IIbOMY K PiBHI 1 HE HUKYE (TaK 3BaHUM «write up»), aje TaKox
MOK€ O03HAWOMIIIOBATHUCS 3 1H(OpPMALIEI0 HA HIKYUX PIBHAX JOMYCKY (Tak 3BaHMIA
«read downy). Taky Mozenb 3a3BU4ail BAKOPUCTOBYIOTH B JIEPKaBHUX 200 BIHCHKOBUX
yctaHoBax. Hampuknan, B A€SKHX apMIX CBITY, MOXJIMBO 3YCTPITH TIpajalliio
KOH(1ICHIIIITHOCTI 3a PIBHAMH CEKPETHOCTI, KOH(IAEHIINHOCTI Ta JOCTYIHOCTI
(HampUKIaa: «Oy’K€ CEKPETHO», «CEKPETHO», «KOH(IIECHUIMHO», «y BIOAKPUTOMY
JOCTYIID»).

Role Based Access Control (RBAC) KoHTpoab JO0CTyIy B KOHTEKCTI BU3HAYEHOT
poJii 3a0e3neuye KOHTPOJIb JOCTYIly Ha OCHOBI IOCaJH, SIKY 3aiimMae okpema ocoba B
KomnaHii. OTxe, HapUKIIaJ, 3aMICTh OTPUMAaHHS JT0AATKOBHX J1I03BOJIIB HA JOCTYM 10
neBHOi 1HQopMarlii, sKka MOKe IOCTyNHA TUIBKHM TMpaIrliBHUKaM Oe3leKku, ocoba
OTpUMY€ TaKWi JOCTYN aBTOMAaTHYHO B MOMEHT NpH3HAYEHHS HWOro Ha Mocamuy,
NOB’s13aHy 13 3a0e3nedyeHHsIM Oe3MeKn KoMIaHii. 3alHATTS MEeBHOI MOCaJu B paMKax
KOMITaHii aBTOMAaTHYHO Tepeadadae HagaHHs JTO3BOJIIB HA AOCTYN 10 iHpopmarlii Ha
neBHOMY piBHI. Ll Momens € TakoX JOBOJI MPAKTUYHOIO IS BUKOPUCTAHHS
KOMIIaH1sIMU, SIK BOJIOJIIOTH 1H(OpMaIli€to, 0 HE MOXKe OyTH AOCTYIHOIO ISl BCIX
MIpaIliBHUKIB.

Discretionary Access Control (DAC) luckpeniitHa MoJieJb KOHTPOJIO JTOCTYITY
no i"dopMaiii € HalMeHIT OO0MEXYBaJTbHOI MOJCIUTIO TOPIBHSHO 3 HAWOLIBII
obmexyBaabHOI0 MoaeiuTi0 Mandatory Access Control. DAC no3Bouisie okpemiit 0cobi
3M1IICHIOBATU MOBHUI KOHTPOJIb HAJl OyAb-SIKUMU 00’ €KTaMU, SKUMU BOHA BOJIOIE, a
TaKOX [TporpamMamMu, OB’ I3aHUMHU 3 IUMU 00’ ekTamu. Taka Moziesib MOKe MaTH CJ1a0Ki
CTOPOHH, SIKI MOJISTAI0Th B TOMY, IIO Taka MOJIETb JAa€ KIHIEBOMY KOPHCTYBauyeBi
MOBHUI KOHTPOJb [IJI1 BCTAHOBJICHHS I1apaMETpiB pPIBHSA Oe3MeKu IS IHIIHUX
KOPHCTYBauiB, [0 MOXE MPU3BECTH J0 TOTO, IO TaKi KiHIIEBl KOPUCTYyBaydl B paMKax
KOMITIaHii MaTUMYTh OLJIBII BUCOKI MIPUBLIE], HI’K BOHH IIOBUHHI MaTH.

Rule Based Access Control (RBAC or RB-RBAC) KoHTposb 10CTyIly Ha OCHOBI
npaBWJI — MOJENb, fKa IMependavyae HasBHICTh TEXHIYHMX 1HCTPYMEHTIB, SKi
nependavaroTh MOKJIMBICTh JMHAMIYHOTO TIPUCBOEHHS KOPHCTyBauaM poOJIEH Ha
OCHOBI1 KPHUTEPIiiB, BUBHAUYCHUX, HATIPUKIIA]l, CHACTEMHUM aamiHicTpaTopom Kommanii
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a00 1HIIUM BIAMOBIAAJIBHUM cHerianicToM B cdepi iHdopMamiitHoi 6e3neku. SKIo
OyIb-KOMY HAJAETHCS JOCTYII 0 0a3u JaHUX JIUIIE MPOTITOM IMEBHUX TOAWH JHS, TO
TaKMil JOCTylnl TIOBMHEH pETJaMEHTYBaTHUCS TIEBHHUMH TpaBwiamMu abo XK
3aTBEP/DKEHUM TOPSAKOM, SKHM € OOOB’S3KOBMM [IJIi TIOTO/DKCHHS BCiMa
MpariBHUKaMU KOMIIaHii.

3.2 Cxema nopienanna Kpumepiie nozuuii ma npoginie kanouoamie Ha puc. 3
300pakeHO aBTOPCHKY CXEMY MOPIBHSHHS KPUTEPIiB MO3HUIlii Ta TpodisiiB KaHAUIATIB.

Ha noyatky cxemu 300pa’k€HO MO3UIIII0: CIUCOK KPUTEPIiB SIKI BUMAraloThbCs Ta
iXHE cXxeMaTU4HE CITIBBIIHOIICHHS MK CO0010. A Tak0X HEOOX1THUI PiBEHb JOBIPH.
Jlami € OJIOKM KaHAMAATIB, K1 MPEJCTaBIICH] JJIS MOPIBHSHHS 3 TMO3UINEID Ta MIXK
co0010. B K0KHOT0 KaHAM1aTa € CIIMCOK SIKOCTEN 32 KPUTEPISIMU SIK1 € 3aTpeOyBaHUMU
MO3ULII€I0, @ TAKOXK PIBEHb JOBIPH.

Cnuncok KpuTepiis ona

nigbopy KaHgmgaTis |_|03|/|L|,|F|

PaHxyBaHHA KpuTepiis )

HeobxigHuni piseHb A0BIpKM o —
3
5

§ J ]

-

N

purept iy KAHOMOAT 1 KAHOMOAT 2 KAHOMAT 3

3
e
" ahannara 4
1_5

CrMCOoK NOTEHL,IAHNX
PUSUKIB AKi NoB'ASaHi 3 ———> 2 ——-
obpaHHAM KaHaupaTa

Pucynok 3 — Cxema nopiBHsIHHSI KpuTepiiB mo3uuii Ta mpo@ijiiB kKaHAMAATIB
Aemopcovka po3pobka

Ha ocHOBI TOpIBHSHHS KaHAWAATIB A0 TO3WIT J0 KOXXKHOTO KaHAujaTa
CKJIaJIa€ThCSl CIMCOK TOTCHIIINHUX PHU3HUKIB, SKI TMOB’s3aH1 3 MOro OOpaHHSIM Ha
MMO3UIIIIO.
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BucnoBku.

VY it ctaTTi MPOBEAEHO aHAaJli3 BUPILMIEHHS HAyKOBOI 3a7a4l pO3pOOKU CUCTEMU
OLIIHIOBaHHS pu3uKiB Ib, K1 BUHUKAIOTH i1 Yac JOCTYyMy 10 i1HOpMaIIHHUX pecypCiB
KOMIIaHIT Ta CKJIaJaHHS KpPUTEPIiB JUIsi OTPUMAHHS LBOTO JOCTYIY SIK 3aco0y
peamizamii SKICHOTO MiAOOpYy MEPCOHATY IUIAXOM OpraHi3ailii CHUCTEMHU OIlIHKU
pusukis Ib.

KowmriekcHa cuctema OIiHKM PU3HKIB 1HPOPMAIIHOI O€3MeKHu I TePCOHATTY
1] 4aC pPO3MEKYBaHHS JOCTYIy 10 1H(OpMAIiHHUX PECypCiB KOMIIaHIi JO3BOIUTh
MIJBUIIUTH €(EKTUBHICTH YIPABIIIHHS JOCTYIIOM /10 IHPOpMALii IIJITXOM OLIIHIOBAHHS
pusukiB Ib Ta 3 ypaxyBaHHSIM KpPUTEPIiB AJis1 OTPUMAHHS [IbOTO IOCTYITY.

CratTs po3risaae omiHKy pu3ukiB Ib mist mepcoHany Ta po3MexyBaHHS TOCTYITY
10 1HGOpMaIIMHUX pPECypciB KOMITaHId. 3amporioHOBaHI 3aXO0JIUu JO3BOJISAIOThH
CTBOPHUTH KPHUTEPIi IIsI OTPUMAHHS TOCTYITy. PO3BUTOK Takoi cHCTeMH € aKTyaJlbHUM
1 CIpUSATUME TIOKPALIEHHIO KOHTPOJIIO JOCTYILY.

[TinkpecneHo BaXKIMBICTh aHAMI3y MEPCOHANY K KPUTHYHOTO aKTUBY KOMMaHii
Ta (GopMyBaHHA MPOQUIIB MPALIBHUKIB UIsI €()EKTUBHOTO PHU3UK-MEHEIKMEHTY.
BupoOHUIITBO KOMILJIEKCHOI CUCTEMU OIIHKHM pU3UKIB Ib € akTyanbHUM 1 cipustume
KpalioMy KOHTpPOJIO IOCTyIly. OLIHIOBaHHSI MEPCOHATy — CKJIaJAHMNA IpOLEC, L0
BKJIFOYA€E pi3HI MeToAu: 30ip pe3loMe, OHJIAWH TECTyBaHHS, TEXHIYHI IHTEPB'IO,
aHketyBaHHs. [IpoTe iICHYIOTh MOTEHIIIHI TOXUOKH, MOB'sI3aH1 3 JIIOICBKUM (haKTOPOM
Ta HENMpaBUJIBHUM MiA00OPOM KpuTepliB. BukopuctanHs npoduitoBaHHS € BaXJIHMBUM
IUIsl 00'€KTUBHOTO TOPIBHSHHS KaHIUAATIB Ta KOHTPOJIIO JOCTYIy. 3B'A30K MIXK
PO3MEXKYBaHHSM JIOCTYITy Ta OI[IHKOIO TMEPCOHANY MOJISATaE B TOMY, IO €(EeKTHUBHE
KOHTPOJIIOBaHHS JOCTyNy 10 1H(QOpMALIHUX pecypciB KOMMaHIi J0roMarae
MIJBUIIUMTH 00'€KTUBHICTh aHAI3Y OLIHKM NepcoHany. Mojeni KOHTPOI JOCTYILY,
taki sk MAC, RBAC ta DAC, momomararoTh 3a0e3meunTd Oe3IeKy 1 KOHTPOJb
J0cTyIy 110 iHhopMariii.

3anponoHOBaHa aBTOPOM CXeMa IMOPIBHAHHS KPUTEPIiB MO3UIi Ta mpodiiiB
KaHAWIATIB Jomomarae 3poOUTH OOIpyHTOBaHI BHOOpPU KaHIUIATIB JJII TEBHUX
TTO3UIIIHA.

i
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Anomayia. Y cmammi Oocnioxcyemvca 3pocmaioda 3azposa Oesneyi 8 2n00aNbHOMY
Kibepnpocmopi. 3anponoHO8aHO 3ax00U 3 BU3HAYEHHS pusukie oocmyny 00 ingopmayii 3
VPaxysauHaAM pieHs gionogioanvrocmi ocio. Ocobnusa ysaea npudintena 3axucmy web-cepseepie io
amax muny CSRF, possumky memoodieé niosuweHus piens 3axucmy web-cepsepié 3a 00nomozoio
MAWUHHO20 HABYAHHS OJIsl BUAGNEHHS HeOe3NeUHUX 3aNumie, po3eJAHYmo 3Ha4yeHHs web-npoepam sk
inmepeeticy 05 3axucmy KOH@IOeHyitiHux oanux. JJocniodiceHo Memoou BUsLBIeHHs 8PA3IUBOCEL
uepe3 4OpHY CKPUHLKY, poboma akyenmye yeazy na ananizi munosoi amaku CSRF. Ilpoananizosano
cyeHapitl amaxu ma ii Hacnioku Onsl Kopucmysauie ma eed-cepsepis. Pozenanymo maxi memoou
3axucmy: moKeHu ma nepesipky 3a2on06xie HTTP-3anumis; maxodc po3eisaHymo agmomamu3oseane
3anobieants 3a 0onomozor0 ampubymy cookie SameSite. 3acmocy8anns MAaWUHHO20 HABYAHHSA OISl
susaenenns CSRF pozensioacmuvca sk mooxcauea epekmuena cmpamezis. Onucana 6axciusicmo
30acauenns incmpymenmie eusaenenus CSRF cemanmuunoio iH¢hopmayicto 0N  3HUNCEHHS.
NOMUNIKOBUX pe3yIbmamis. 3acmocy8anHs KOHMPOIbOBAHO20 HABYAHHA Ma Kiacughikamopise
oonomacae eusaenamu  besnexy web-00'exkmie, 30xkpema HTTP-3anumis. Ilpononyemucs
apximexmypa 0.1 GUABNIEHHA 8PA3IUBOCMEN 3 BUKOPUCMAHHAM e8PUCMUK MA MAWUHHO20 HAGUAHHSL.

Knrwwuosi cnosa: Web-npoepamu, 3axucm xoughioenyivinux oanux, web-oooamxu, mawunHe
nHasuanus (ML), knacughixamop, HTTP-3anum, épaznusocmi 6e6-000amKis.

Beryn.

OcranHiM yacoM ryo0anpHa Kibepcdepa yce Ouiblie po3rIsgacTbCs CBITOBUM
CYCHIJIBCTBOM SIK OJIMH 13 HAMBaXJIUBIMIMX TMPIOPUTETIB OC3MEKH, OCKUIBKH HOTO
(YHKIIIOHYBaHHSI CTa€ BarOMMM YMHHUKOM Yy PO3BUTKY BIMCBKOBOTO, COILIAJIBHOTO,
€KOHOMIYHOTO Ta iHIIUX ceKTopiB [1-3]. Ctrae oueBuHIIIA 1 3pOCTar0ya MiTiTapU3aIlis
KiOeprpocTopy, a 3yCUilIA CBITOBUX JEPKaB MOMEPEAUTH LIeH MPOIIEC, 3aTHUILIAI0ThCS,
Ha JKalib, MalOe(PEKTUBHUMU. Y 3B’S3KYy 3 PHU3UKAMH, II0 3yMOBJICHI B3a€EMOIIEI0
JIOJICKKOTO TepcoHalny 3 1H(OpMAIli€lo, TPOMOHYIOThCS 3aXO0Ju, SKI MOXYTh
BU3HAYATH PU3UKH I1i]1 4ac HaJaBaHHS JOCTYyMy A0 iH(hOopMaIlii KOHKPETHIUM 0cobaM i3
ypaxyBaHHSIM PiBHS BIJIMIOBIIAIBHOCTI, IO MOKJIATAETHCSA HA HUX Pa30M 13 JOCTYIIOM
1o 1i€ei ingopmarii [5-6].

Web-tiporpamu € 0co0IMBO CKIIQHUMU JUISI aHATI3Y Yepe3 IXHIO PI3HOMaHITHICTh
1 MIMpOKe 3aCTOCYBaHHS HECTaHAAPTHUX METOMIB MpOorpaMyBaHHS. TakuM YHHOM,
MammuHHE HaB4yaHHS (machine learning, ML) € myxe kopucHum ayis Oe3neku web-
JOJIaTKIB: BIH MOK€ BHUKOPUCTOBYBATH JaHi, MO3HAYEHI BPYYHY, II00 MEPEHECTH
JIOJICbKE PO3YMIHHS CEMAHTUKH Web-10/1aTKy B 1HCTPYMEHTH aBTOMAaTH30BaHOTO
anamizy [7-10].
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OnHoo 3 OCHOBHMX 3arpo3 AJjig web-cepBepaa € HeCaHKI[IOHOBAHUM JTOCTYM 10
iHbopMalIiHUX pecypciB Ta iH(OpMaliifHO-TeleKOMyHIKaIiiiHMX cucteM. Haman
CSRF BBOAUTH KOpHCTyBaua B OMaHy B3a€MOJIIi 31 CTOPIHKOIO a00 ClieHapieM Ha
BiganieHoMy pecypci. Lle crpoBokye MIKIATMBUN 3alUT HA CAalT KOpUcCTyBauda. Aje
cepBep MpHUIyCcKae, 110 1€ 3aMuT BiJl aBTOpU30BaHOro web-caiiTy. Komu xopuctyBau
BBEJICHUI B OMaHy, 3JI0BMUCHUK MOXe€ B3ATH Ha ce0e KOHTPOJIb HaJl BUKOPUCTAHHSIM
JaHuX, HagicaaHuXx y 3anuti 11-12].

Po6oTa npucssiueHa noAgaiblioMy pO3BUTKY 1 AOCTIIHPKEHHIO MIJBUILIEHHS PiBHIO
3axXUCTy web-cepBepaiB 3a paxyHOK BUKOPHUCTAaHHS MAIIMHHOTO HABYaHHS IS
BU3HAUCHHS HEOE3MEUHUX 3aIUTIB.

1 BusiBsieHHs1 Bpa3auBoro micus web-cepsepa.

Web-nporpamu € HalnomupeHImuM iHTephercoM i 3aXUCTy KOH(D1ISHIITHHUX
JaHUX 1 JOCTYNHUX (GyHKLIA. BOHU perynsipHO BUKOPUCTOBYIOTHCA AJIA TMOJaHHS
MOJIATKOBUX JIEKJIapalliid, JOCTyImy A0 pe3yJbTaTiB MEAMYHUX OTJISAIB, 3A1MCHEHHS
¢diHaHCOBHX omeparlliii 1 0OMiHy AyMKamH TOIIO.

3 iHmoro 60Ky, 1€ O3HAYaE, MO Web-10AaTK! € MPUBAOTUBUMHU MIIICHSIMU JIJIS
3JIOBMUCHHKIB, SIKI MarOTh HaMmip 3aBJaTH CEKOHOMIYHHMX 30MTKIB, HEMPaBOMIPHO
OTPUMATHU JOCTYN 10 KOH(IAEHIIHHNUX naHux. Bigomo, mo 3axuctTut web-mgonatku
Bakko [13]. ITlpwumHM Taki: HEOMHOPIAHICTH Ta CKJIAJHICTh Wweb-miatdopm,
BIIPOBA/HKCHHS CYMHIBHUX MOB CIICHAPIiB, sIKI HE TAPAHTYIOTh O€3MEKy TOIIO.

VY Takux ymMoBax OCOOJMBO TOMYJSIPHUMHU € METOJM BUSBICHHS Bpa3iMBOCTEH
yopHOi ckpuHbku [14]. Ha BiamiHy Big MeTOJIB 01701 CKPUHBKH, SKI BUMAararoTh
JOCTYIY 0 BUX1IHOTO KOy wWeb-TiporpamMu, METOU YOPHOi CKPUHBKU MIPALIOIOThH HA
piBai HTTP-tpadiky, To6Tto HTTP-3anuTiB 1 BiANOBiAEH 1 MNPONOHY€E MiAXIJ 10
BUSIBJICHHSI BPa3JIMBOCTI 0€3 ypaxyBaHHS MOBH, NMPONOHY€E €AUHUHN 1HTEpdeic s
HaWIUPIIOTO MOXJIMBOTO Jl1aa3oHy web-mporpam.

[le 3ByuuTh mMpuBabIMBO, ajie TOMEpPEHI pOoOOTH TIOKA3ald, 110 TAKUW aHali3
najgeko He TpuBianbHHKM [15]. OmHier0 3 TOJOBHUX MpoOJIeM € Te, SK HaJaaTu
aBTOMATU30BAaHUM  IHCTPYMEHTaM  KOMIIOHEHT  €(QEKTUBHOTO  BHUSBIICHHS
Bpa3NIMBOCTEN, TOOTO PO3YMIHHSI CEMAHTHKH Web-101aTKIB.

1.1 Tunosa amaxka. IlpukiagoM MOXXe CTaTH MIDKCAMTOBa MipoOKa 3aIWTIB
(Cross-Site Request Forgery, CSRF). CSRF — web-ataka, sika 3MyIIye KOpucTyBaya
Hajcunatd HeOaxkani HTTP-3anmuTu, KOHTPOJIBOBaHI 3JIOBMHUCHUKOM, JIO BpPa3iHBOl
web-nporpaMu, y sIKiii BIH Hapa3l NpouioB aBTeHTH(IKali0. KiiroyoBa KOHLEMLIS
CSRF mnonsirae B TOMy, IO 3JIOBMHCHI 3allUTU HAaIpaBJISIOTHCS 0 Web-nporpamu
yepe3 Opay3ep KOpHUCTyBaya, OTXKE€, 1X MOXKHA HE BIAPI3HUTH Bl MNPU3HAYCHUX
JETITUMHUX 3aIUTIB, SKI (PAaKTUYHO aBTOpM3yBaB KopucTyBad. Tumosa ataka CSRF
npaioe tax (puc. 1):

1) XKeptBa BXOomuTh y 4YeCHy, aje Bpa3iuBy web-mporpamy, Hampukiam, y
yIr00JIeHy COIllaJIbHY Mepexy. ABTEHTHU(IKAIS ceaHCy peanizyeTbes uepes daiin
cookie ceaHcCy, SIKUI aBTOMAaTUYHO JI0JAEThCS Opay3epoM 10 OyIb-IKOTO HACTYITHOTO
3anuTy 10 web-nporpamu;

2) XKepTBa BiIKpHUBa€ 1HITY BKJIQJIKy Ta BiJBIy€ HEMOB’ si3aHU web-calT, sikuii
nepeHarpaBiisic Ha Web-CTOPIHKY, 1110 MICTUTh IIKIJIJTUBY PEKIIaMY;

3) 3710BMHUCHA peKkiaMa HaJICUJIA€ MIKCAUTOBUHM 3alUT A0 COLIAbHOT MEepexi 3a
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nonomororo  HTML abGo JavaScript, Hampukiaa, 13 TMpOXaHHSM IOCTaBUTH
«mmoa00a€eThes TEBHIM MOMITUYHIA TapTii. OCKIUIBKYA 3aAT MICTUTH (daimu cookie
KEpPTBU, BIH OOpOOJIAETHCS B KOHTEKCTI ii aBTEHTH(}IKalii B COLIANbHIA Mepexi.
Taxum ynHOM, HIKIIMBA peKIaMa MOXKE 3MYCUTH JKEPTBY MOCTABUTH «I0100a€THCS»
OaxaH1i MOMITUYHINA MapPTii, 10 MOKE CHOTBOPUTHU PE3YJIbTATH OHJIAWH-OMHUTYBAHb.

4=get session cookieoj
\
@ ==yisit unrelated websitej

get page with mal. adv=

\—03 like dictator

Pucynok 1 — IIpukaan Cross-site request forgery
Iowcepeno [22]

3ayBaxte, mo CSRF He BuMmarae Bij 3J0BMHCHHKA MEPEXOIUIIOBAaTH abo
3MIHIOBAaTH 3allUTH Ta BIAMNOBIJI KOPUCTyBaya: JOCTaTHbO, IIO0 >KepTBa BiJBigaia
web-caliT 3JI0BMUCHHKA, 3 SIKOTO Oyja posroydara aTtaka. TakuM YMHOM, Oyab-sKHii
HIK1UTUBUIA web-callT B [HTepHeTI Moxke BUKOpucTOBYBaTH BpazinuBocTi CSRF.

1.2 3anoéizanna CSRF. 11106 3ano6irtu CSRF, web-po3poOHUKN MarOTh
pearnizyBaTH BHI MeXaHi13MHU 3axucty [16]. Skuio qo1aBaHHs 10JaTKOBOI B3aEMOIIT 3
KOPHCTyBayeM HE HAATO BIUIMBAE HA 3PYYHICTh BUKOPUCTAHHS, MOXXHA MPHUMYCOBO
MOBTOPUTH aBTEHTHU(IKaI[il0 a00 BUKOPUCTATH OJHOPA30B1 Mapoii yu captcha, mob
3ano0IrTM HEMOMIYEHUM MIXKCAaUTOBUM 3aIllUTaM.

Opnak y OaraThOX BHUIAJKaxX TIepeBara HAJAETbCA ABTOMATH30BAaHOMY
3anmo0iraHHIO:  HEU[OJaBHO  BBedeHMM  aTpuOyT cookie SameSite MoxHa
BUKOPHUCTOBYBATH JIJIs 3aM00IiraHHs BKJIaJeHHIO ¢ailiiB cookie mij yac MiXKCaWTOBUX
3amuTiB, 1m0 ycyBae ocHOBHY npuunHy CSRF 1 pekomennyetnscs miist web-gomaTkis.
Ha >xanp, yacto web-gogatku BiihiIbTPOBYIOTH MIXKCAUTOBHI 3alUT 3a JOTIOMOT OO
TaKUX TEXHIK:

1) IlepeBipka 3HaueHHs1 cranaapTHuX 3aronoBkiB HTTP-3anuty, sk Referrer i
Origin, 13 3a3HAYCHHSAM CTOPIHKH, 3 K01 HAAXOIUTD 3aIIUT;

2) IlepeBipka HasiBHOCTI KopucTyBaibkux 3aroioBkiB HTTP-zanutiB, sk X-
Requested-With, siki He MOkKHA BCTAHOBUTH 3 MIDKCAMTOBOT MO3MIIIT;

3) IlepeBipka HasiBHOCTI HenependauyBaHux aHTU-CSRF TokeHIB, BCTAaHOBIIEHUX
cepBepoM y KOH(1eHI1KHI (popMu.

OpHak yci BOHM MalOTh OJTHAKOBI OOMEXEHHSI: BUMAaratoTh TOYHOTO PO3MIIIEHHS
nepeBipok Oe3neku. Hanpukian, Mapkepu ciif npukpimioBatu 10 aytiusux HTTP-
3aIUTIB, 00 3a0€3MeYNTH TOBHUI 3aXHUCT 0€3 IIKOAU JJISl B3a€MO/IIT 3 KOPUCTYBAUYEM.
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Bukopucranus TokeHa s 3axucty KHomku «[lomoGaeThcs» KOpUCHE IS
3amo0iraHHs aTarll, Mpo sIKy WIeThCs BHINE, OJTHAK MAaTH TOKEH Ha JOMAIITHIA CTOPIHII
COLIabHOI MepeXi HebakaHO, OCKUIBKM 1€ MOXK€ NPU3BECTH [0 BIIXUJICHHS
JETITUMHUX MDKCAWTOBUX 3alUTIB, HANPUKIIAM, KJIAllaHHS PE3yJIbTaTiB IMOIIYKOBOI
CUCTEMH, HUXIIO 1HJIEKCYE COI[IaIbHY MEPEXY.

3peuToro, MoIyK «ONTUMAIBHOIO» po3TallyBaHHs 3ac00iB 3axucty Big CSRF
3a3BUYall € CKJIQJHUM 3aBIaHHsAM Juisi web-po3poOnukiB. CydacHi (ppelMBOpKH
3a0€e3neuyloTh aBTOMAaTU30BaHy MiATPUMKY, aiie BpaznuBocTi CSRF noci peryinspHo
BUSIBJISIFOTHCS HaBITh HA web-caliTax 3 HalBUIIMM peiituHrom. I{e popmye nmotpedy B
edexTuBHUX iIHCTpYMeHTax BusiBlieHHs: CSRF. Bupimenusm Moxxe OyTH 3aCTOCYBaHHS
MaITUHHOTO HaBYaHHS JJII aBTOMATUYHOI ITATPUMKH IHCTpyMeHTiB BusiBiIeHHS CSRF.

2 3acTocyBaHHSI MAIIMHHOTO HABYAHHSI.

[Tpuknag CSRF noka3ye, 1110 KOpUCHO 30aradyyBaTd IHCTPYMEHTH BUSIBICHHS
Bpa3MBOCTEH CeMaHTU4YHOIO 1H(Dopmariero, 1E0 MIHIMIZYBaTH  KIJIbKICTh
MMOMUJIKOBUX CIPAIlbOBYBaHb 1 MOMUJIKOBUX HeraTuBiB. [IpuHaiiMHi, MOKHa OyJio O
aBToMaTH4HO Kiacudikysatu 3anutu HTTP sk wyTimmsi no 6e3nexu. Onnak e HTTP-
3aMUTH MarTh BIAHOCHO CJIA0Ky CHHTaKCUYHY CTPYKTYpPY HANpHUKIAJ, € KUIbKa
croco0iB peaizailii KHOIKHA «T0JA00a€ThCI», 1IEHTU(PIKOBAHOTO YHIKAIBHUM PSIKOM
3aalSbf:

1) 3anut GET no cropinku like.php 3 onaum mapamerpom id = 3aaSbf;

2) 3anut GET no ctopinku manage.php 3 napamerpom id = 3aa5bf1 napamerpom
action = like;

3) 3anut POST no cropinku manage.php, Bkimrouyatoun 06’exT JSON {id: 3aa5bf,
action: upvote}.

Vel ml 3amUTH  BUIIAAAIOTH  CEMAHTHYHO CXOXHMH 9 JOCBLIYECHHX
TECTYBAJIbHUKIB 0€3MEKH, ajie BOHU CHHTAKCUYHO BIAPI3HIIOTHCS, 1 MOXKE OyTH Ba)KKO
171eHTU(IKYBaTH BCl HAMMOMIMPEHINI cnocoOu KoayBaHHS Ti€i camoi iH(popMalii B
JUKIT TIPUPO/II.

2.1 Koumponvosane nasuannsa. Mamuade HaBuaHHs (ML) Hanmae edextuBHI
IHCTpYMEHTH IS aBTOMaru3alii 3aBiaaHb kiacudikamii. Kiacudikarop moxHa
posrisaaty sk Gyskiiro f: X — Y, mo BigoOpaxkae Oyab-sSkuii 00’ €KT 13 MPOCTOPY
o3HaK X y BianoBiaHU#M kiac 13 Y. Iliamose HaB4aHHS IIiJi KEPIBHUIITBOM BHUBYAE
e(eKTUBHI METOJAM aBTOMATHYHOI'O T'e€HEpPYBaHHS KiIacHU(DIKaTOpiB, MOYMHAIOYU 3
Ha0Opy TMO3HAYEHUX NaHUX. TakuM YHMHOM, 100 BHUKOPHUCTOBYBATH KOHTPOJIHOBAHE
HaBYaHHS, TOTPiOHO:

1) 3iOpatu ©HabGip o0’extiB O, me wnHanpuknan, HTTP-zanutu, wHamicmaxi
penpe3eHTaTuBHUM wWeb-101aTKam;

2) Bu3HaunTH HaOip kiaciB Y. Hampukian, moxkna BctanoButn Y = {+1, —1},
00 BiJIpI3HUTH Yy TIMBI 110 O6e3neku 3anuTH (+1) Bix ycix iHmux (-1);

3) BU3HAUTE MPOCTIp O3HAK X, BPYUYHY BHU3HAYMBIIN OCHOBHI aCMEKTH, SKi
BUTJISIAAIOTH KOPUCHUMH JIJISl TpU3HAYeHHA 00’ ekTiB B O iX mpaBuiIbHOMY Kiacy B Y.
Hanpukinazn, MokHa BUKOPUCTOBYBATH JIOBKUHY 3alIUTY, METO/]I 3aIIUTY 200 HAsIBHICTb
BUOpaHMX KJIIFOYOBHUX CJIIB y TLJIO 3aIUTY;

4) moOymyBatH HaB4aJIbHUHN HabOip D map (~X, y), A€ KOXKEH ~X € KOAyBaHHSM B
X o6’exta 0 € O, a y — Horo Kkiac.
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[licns 1bOro KOHTPOJILOBAHE HAaBYaHHS MOXKE AaBTOMATUYHO BUTSITHYTH
Halle(eKTUBHIMUHN KiacuikaTop 13 HaO0Opy MOXIMBUX Tinore3 H muisxom oLiHKH
Horo eexTuBHOCTI Ha HaB4asbHOMY Habopi D. Iloku B D € moctatHbo migibpanux
BPYYHY JaHHX, €(PEKTUBHICTh KEPOBAHOTO HABYAHHS MOXKE€ KOHKYpPYBAaTH 3 JIOIbMHU-
eKcriepTaMu abo HaBITh IiepeBepuryBatu ix [17].

2.2 Busaenemna web-epaznueocmeii. 3pemiToro, 3anpolNOHOBAHY HaMU
METO/I0JIOT1I0 MOYKHA OTHCATH apXiTEKTyporo (Ha puc. 2):

1) BuxkopucTtoByiiTe KOHTPOJIHLOBAaHE HAaBUAHHS JJIsi aBTOMATUYHOTO HaBYaHHS
KiacudikaTopa, SIKUM po3auise BUOpaHi IikaBi web-00’extu, Hanpukian, HTTP-
3anutu, HTTP-BianoBiai abo daitmu cookie, Ha ocHOBI web-cemaHTHKa goAaTKa.
Hanpuxnan, y sunanky susiBienns CSRF, kmacudikatop Oyae BUKOPHCTOBYBATHCS
st iieHTudikanii yyTiuBux 10 0e3neku 3anutis HTTP;

2) JlJis KOXHOTO MOXJIMBOTO KIJIAacy, MOBEPHYTOr0 KJacH(]iKaTOpoM, BU3HAUTE
€BPUCTHUKY JJI BUSIBICHHS Bpa3auBOCTi. HaBiTh TpuBiajgbHa €BPUCTHKA, 1110 TTO3HAYAE
KOXKEH 00’ €KT Y TaHOMY KJIaci K HEBpa3IMBUH, € iiMOBIpHOI0. Hanpukias, HeuyTIuBi
3aMUTH HE MOXKYTh OyTH Bukopuctani 1yt CSRF, Tomy iX MoxkHa Bipa3y MO3HAYUTH
SIK HEBpa3JIuBI,

3) BukopucroByiite kiacudikarop, 1mo0 BHOpaTH BIAMOBIAHY EBPUCTHKY
BUSIBJICHHS BPA3JIMBOCTI JIJIs1 KOSKHOTO I[IKaBOoro web-00’ekTa, HanmpuKiai, ik YaCTHHY
po3IIMpeHHs Opay3epa.

credentials

el

trace generator

’ e sensitive i & 1
requests —
i 4 4 4 4
Ta Ta Tb Tu

= ML
classifier /@

insensitive

CSRF detection
algorithm

PucyHnok 2 — Apxitektypa pillleHHA
Aemopcovka po3poboka

2.3 Knacughikamop mawmunnozo nasuanna. Knacudikarop ML, axuii MoxHa
BHUKOPHUCTOBYBAaTH, MOTP1IOHO HaB4aTu Ha HaObopi Aanux O6mu3bko 6000 HTTP-3anuTiB
13 icHyroYnXx web-caiTiB, 3i6paHHx 1 MO3HAYEHUX JBOMA EKCIIEPTaAMHU. HpOCTip O3HaK
X Knacmbn(aTopa Mae 49 BUMIpIB, KOKEH 3 SIKUX (bchye neBHy BrnactuBicte HTTP-
3anuTiB. [X MOHA po3aiIUTH Ha 3 KATEropii: CTPYKTYpHi, TEKCTOBI Ta (PYHKIIIOHAIBHI.

ISSN 2663-5712 56 www.sworldjournal.com



ﬁé? ¢
SWorldJournal Issue 20 / Part 1 { Y
S

1) CtpykTypHi: 1151 Kateropiss GyHKIIA OMUCYyE CTPYKTYPHI BIIACTUBOCTI 3aIUTY
HTTP. Tounime, Mu BU3HAYa€EMO HACTyHHHM HaO1p yncnoBux o3Hak: numOfParams:
3aranbHa KUIbKICTH mapamerpiB; numOfBools: KinbKicTh mHapaMeTpiB 3amury,
OpuB’si3aHUX 710 JoriyHoro 3HadeHHs; numOflds: kinpKicTh mapaMeTpiB 3amury,
MOB’SI3aHUX 3 1IEHTU(PIKATOPOM, TOOTO MIICTHAALUSITKOBUM PSAJIKOM, BUKOPUCTAHHS
SAKOTO0 OyJI0 EMITIPUYHO CIIOCTEPEKEHO SK 3BUYAHE B HAIIOMY HaOOpi JaHUX;
numOfBlobs: KibKiCTh MapaMeTpiB 3aMUTY, IPUB’A3aHUX 10 07100y, TOOTO Oy Ab-AKHii
PAIOK, KU He € i1eHTudikaTopoM; reqlen: 3aranbHa KUIbKICTH CUMBOJIIB Y 3aIUTI,
BKJIFOYAIOYM HA3BH Ta 3HAYEHHS MapameTpiB. X0o4ya MOKHA po3poOUTH OLIbII CKJIaIHI
METOAM «HaOOPy» MmapaMeTpiB 3anury, 3anutd HTTP matote nyxe cnabky CTpyKTypy,
1 BAKKO MPUAYMATH 3arajibHi, aje TOYH1 METOIHU BBEJICHHS JJISI HUX.

2) Tekcrosi: g xareropis ¢pyHkuii ¢ikcye tekctoBi xapakrepuctuku HTTP-
3anuTIB 1 0a3yeTbcsl HA HEBEJIMKOMY BPYYHY IIJITOTOBJIEHOMY CIIOBHUKY KIHOUOBHUX
cmB V, AKi MOXYyTh 3yCTpIYaTHUCS B 3alluTi, B pPe3yJbTaTl PYy4HOi MEPEBIPKH
KOH(1ICHIIIITHUX 3aMUTIB 13 BUOIPKH peaibHIUX Web-CalTiB, PO3TIISIHYTUX y HaIl Ha01p
JTaHuX. BUTbII KOHKPETHO, MM PO3TJISAJAEMO JBIMKOBI O3HAKU JIUIIE TaKUX (OpM:
wordInPath, ne cioBo € V o3Hayae HagBHICTH CJIOBa psijiKa B MNUISAXY 3aIlUTY;
wordInParams, fie c10Bo € V 03Haya€ HasBHICTb PSIIKOBOTO CJIOBA B OYy1b-IKOMY 1MEH1
napaMmeTrpa 3amnury.

CrnoBuuk V BKITIOUa€ HacTyIH1 2 1 KIII0UOBE CIIOBO, 51Kl OyJIM BUOPaHi SIK MOKJIMBI
CUTHAJIA KOH(IIEHIIIWHUX 3aMKUTIB BIAMOBIIHO JI0 3JOPOBOTO IIy3/ly Ta MOMEPEIHbOT
NEepeBIpKM YaCTMHM HAUIOro HaOOpy JaHMX, sIKa 3ape3epBOBaHA MJii HaBYAHHS:
CTBOPUTH, 10AATH, BCTAHOBUTH, BUAAJIUTH, OHOBUTH, BUAAIIUTH, IPYT, HAIAIUTYBAHHS,
mapoyiib, MapKep, 3MIHUTH, i, OIUIaTUTH, YBIWTH, BHUUTH, OIYOJIKYyBaTH,
IIPOKOMEHTYBATH, MIANUCATUCS, TIANNUCATH Ta MEPETISTHYTH.

3) ®yHkuioHanbHI: 1 Kareropis (GyHkuik Bkazye Ha metoa HTTP, nos’s3anumii
13 3aUTOM. MU pO3riasgaEeMo JiMile HacTynH1 AB1 JBiKoBl QyHkuii: iISGET: meron
HTTP-3anuty GET; isPOST: meronom 3anuty HTTP € POST.

Hemae monaTkoBUX anmbTepHATHB, OCKUIBKH HaIl HaOlp JaHWX BKJIIOYAE JIMILIE
sarmutel GET 1 POST. Vi iHmIi 3anute MOKHA JIETKO MO3HAYHUTH K KOH(I1ACHITIHHI Ui
H1 JIMIIIE HA OCHOBI X MeTOy, Hanpukiamd, 3anutd OPTIONS 3aBxau € HeUy TIAUBUMH.

Bucnosku.

Web-miporpamu € 0co0IMBO CKIIQAHUMU JUIsI aHATI3Y Yepe3 IXHIO PI3HOMAaHITHICTh
1 IMPOKE 3aCTOCYBAHHS HECTAHIAPTHUX METO/IB NporpamyBaHHs. Takum ynHoM, ML
€ Iy’e KOPUCHUM Y Web-HallallTyBaHHX, OCKUIBKH BIH MOXKE BUKOPHCTOBYBATH JaHi,
MO3HAYCHI BpYy4YHY, I[I00 HaJaTH JIIOAWHI PO3YMIHHS CEMaHTUKH Wweb-monaTky
aBTOMATHU30BAHUM IHCTpyMEHTaM aHaii3zy. KoMIulekcHa cucrteMa OLIHKM 3alMTIB J0
web-cepBepaa Ta OLIHKA KIIOYOBMX MOro MapaMeTpiB J03BOJUThH MIJBUIIUTH
e(eKTUBHICTh 3HAXO/XKEHHS IIKIIJIMBUX HECAHKI[IOHOBAaHUX 3aIUTIB 3a paxyHOK ML
kiacugikaropa moOya0BaHOTO Ha 0a3i 3HAHb PO YPa3IUBOCTI Web-CHCTEM.
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Abstract: The article explores the increasing security threat in the global cyberspace. Measures
for assessing information access risks considering individuals' responsibility are proposed. Special
attention is given to safeguarding web servers from CSRF attacks and developing methods to enhance
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their protection using machine learning for detecting malicious requests. The significance of web
programs as an interface for safeguarding confidential data is highlighted. Vulnerability detection
methods through black-box testing, focusing on CSRF attacks, are examined. The attack scenario and
consequences for users and web servers are analyzed. Protection methods, such as tokens and HTTP
header checks, and automated prevention using the SameSite cookie attribute, are discussed. The
potential of machine learning for detecting CSRF is considered as an effective strategy. The
importance of enriching CSRF detection tools with semantic information to reduce false positives is
emphasized. Controlled learning and classifiers aid in identifying web object security, particularly
HTTP requests. An architecture for vulnerability detection utilizing heuristics and machine learning
is proposed.

Keywords: Web programs, confidential data protection, web applications, machine learning
(ML), classifier, HTTP request, web application vulnerabilities.
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Abstract. The article examines the organoleptic, physico-chemical quality indicators of five
samples of sunflower and olive oil, qualitative tests were conducted for the presence of wax, wax-like
substances and soap in all samples of the studied oils.
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Introduction.

Today, there is a trend towards the rapid development of vegetarianism, people
are switching to vegetable food, considering it more useful, and the use of oil is also
increasing. Oils are important food products: they supply the human body with energy
and essential unsaturated fatty acids. Oils belong to the functionally significant
components of a balanced diet.

The main oil crop grown in Ukraine is sunflower. Approximately two-thirds of
all vegetable oil is produced from sunflower seeds. It is consumed as a valuable food
product in its natural form, widely used in the food, textile, paint, perfumery and other
industries for the production of margarine, oil, soap, stearin, linoleum [1].

Year after year, the cultivated areas and, accordingly, the production volumes of
oils are increasing and their assortment is expanding. At the same time, our country
constantly replenishes the internal resources of oil and fat raw materials at the expense
of imports, regardless of the level of the harvest of oil crops. Since Ukraine does not
produce some types of vegetable oils, for example, olive oil, the need for them is met
at the expense of imports. For humans, olive oil is considered the most useful, as it is
better absorbed by the body, extremely nutritious and contains a number of valuable
components.

The modern food market is characterized by the widespread distribution of
falsification and low-quality products, and oils are no exception. Detection of oil
falsification remains an urgent scientific task in connection with the appearance on the
market of Ukraine of oil and fat enterprises of various forms of ownership, expansion
of the range of products. Most often, expensive types of vegetable oils, and primarily
olive oil, are falsified. The relevance of the problem is also determined by: the
weakening of state control over the quality of products, the emergence of small private
sunflower oil producers who do not pay due attention to quality issues [2-4].
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The purpose of the work is the study of organoleptic, physico-chemical indicators
of the quality of sunflower and olive oil samples, conducting an examination on the
compliance of the quality of the oils with the requirements of regulatory
documentation.

Main text

1. Materials and methods.

Research objects:

1. Sunflower refined oil Zhar Ptitsya, manufacturer: TDV HELIOS.

2. Unrefined sunflower oil GARNA, manufacturer: TDV UKROLIAPRODUKT.

3. Olive o1l Carli, manufacturer: FRATELLI CARLI S.P.A — IMPERIA.

4. Olive oil Carapelli, manufacturer: CARAPELLI FIRENZE S.p.A.

5. Olive oil u/, manufacturer: Cavanna Olii S.n.c.

Research methods: Visual and organoleptic methods were used to assess the
quality of the oil. Oil density was determined by the oreometric method method. The
refractive index of the oil was determined using the refractometric method. The iodine
value was calculated from the refractive index of the oil. Acid and iodine numbers were
determined using the titrimetric method. The actual material received was subjected to
statistical processing.

Organoleptic evaluation of the quality of vegetable oil consists in evaluating the
appearance, taste, smell, transparency and color. Organoleptic quality indicators of
vegetable oils are determined by temperature 20 °C [5]. For sunflower oil, the
indicators must fully meet the requirements of DSTU 4492:2005 "Sunflower oil.
Technical conditions" [6], for olive oil - DSTU 5065:2008 "Olive oil. Technical
conditions of supply" [7].

Determination of the density of oils.

Density is a typical indicator for certain types of oil that characterizes their purity.
It is determined using a hydrometer. The density increases when the product is
oxidized. If the oil temperature is different from 20 °C, the readings of the hydrometer
are corrected.

The refractive index was determined according to DSTU 4492:2005 by the
refractometric method. The index of refraction of oil is the ability of vegetable oil to
refract light relative to air and characterizes the purity, unsaturation, and degree of
oxidation of fats. The refractive index increases with the presence of hydroxy groups,
an increase in molecular weight and the number of unsaturated fatty acids included in
the composition of fat. A change in temperature leads to a change in the density of a
substance. With an increase in temperature by 1°C, the density decreases by an average
of 0.000387, so the refractive index decreases. For oils, the refractive index is
determined at a temperature of 20 °C (n?°°°) or brought to 20°C by calculation [8].

Refractometric method of determining the iodine number.

The value of the iodine number (in g per 100 g of fat) is calculated using the
formula, into which the average value of the refractive index (n?%"“) obtained for three
parallel samples is substituted:

(n2’ —1,4595)x 100

0,0118

IN. =

Determination of acid number.
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Acid number is an indicator of oil and fat products. It is one of the most important
indicators of oil quality and shows the level of fatty acids, the accumulation of which
leads to the deterioration of product quality. Research of agricultural products on the
acid number in oil is necessary for importers and exporters all over the world, because
if the acid number exceeds the norm, then the oil can cause serious poisoning of various
forms of severity [9]. It is expressed in mg of KOH/g of oil [10].

Determination of iodine number.

The method is based on the reaction of the unsaturated acid radical of vegetable
oil with iodine [11].

For example, for vegetable oil containing a residue of oleic acid, the reaction with

iodine occurs according to the following scheme:

|CH2 ~0-CO-(CH,),-CH=CH-(CH,),-CH, CH,-0-CO-C,;Hy4l,

(le—O—CO—(CH2)7—CH=CH—(CH2)7—CH3 + 31, — CH—O-CO-C,,H,,1,

CH,—0-CO-(CH,),-CH=CH-(CH,),-CH, CH,~0-CO-C, H, L,
The excess of unattached iodine is titrated with sodium thiosulfate in the presence
of a starch indicator:
2Na,S,05 + I, — 2Nal + Na,S4O¢
In order to find out about the amount of iodine that has joined the radicals of
unsaturated fatty acids of the oil under study, a control experiment should be conducted
under similar conditions (without the addition of fat). The difference between the
amount of 0.1 N sodium thiosulfate solution used to titrate the control and test samples
is an indicator of the amount of iodine bound by the amount of vegetable oil.
The 1odine number (in g per 100 g of fat) is calculated by the formula:
[N = T =V)xKx001269

m

100

where V — volume of 0.1 N NaS;0;3 solution used for titration in the control
experiment, ml;

V| —volume of 0.1 N sodium thiosulfate solution used for the titration of the main
experiment, ml;

0.01269 — the amount of iodine corresponding to 1 ml of 0.1 N sodium thiosulfate,
g;

K — correction factor for 0.1 N sodium thiosulfate solution;

m — weight of fat, g.

Determination of the content of waxes and wax-like substances in oil.

A cold test was conducted to determine the content of waxes and wax-like
substances in sunflower oil [9].

Two samples of sunflower oil are stored in a closed or open bottle or flask made
of transparent glass with a volume of 200-250 ml: one - for 24 hours at a temperature
of 4°C, the second - for 72 hours at a room temperature of 18-20°C. Waxes and wax-
like substances are considered absent if, after the specified time, suspended wax
crystals are not visually observed. In the presence of suspended crystals, quantitative
determination is carried out.
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Definition of soap in oil.

The method is based on the fact that soap hydrolyzes in hot water and the sodium
hydroxide that is formed changes its color to pink in the presence of an indicator:

RCOONa + H,0O < RCOOH + NaOH

Pour 5 ml of distilled water and 2-3 drops of phenolphthalein into a 25 ml test
tube (the water should remain colorless). The test tube is heated in a water bath until
boiling, then about 1-2 ml of the test sample of oil is added and boiled for 5-10 minutes
with constant stirring (careful, because liquid may escape). For uniformity of boiling,
pieces of pumice stone or glass capillaries are placed in the test tube. If there is no soap
in the oil, the lower water layer in the test tube should remain colorless after cooling.
The sensitivity of the method is 0.005% [9].

Statistical processing of the obtained results was carried out using the Student's t-
test and the Microsoft Office Excel computer program package [12].

2. Results and their discussion.

Examination of oils was carried out using classical methods: organoleptic,
aerometric, refractometric and titrimetric. The obtained data were compared with the
known values of the specified parameters according to the regulatory documentation.
Determination of organoleptic, physico-chemical indicators of oils was carried out
according to the relevant current DSTU [6-8, 10-11]. Five samples of vegetable oils
were investigated, including two samples of sunflower oil and three samples of olive
oil.

The organoleptic parameters of the samples (odor, color, presence of sediment,
transparency) were determined by generally accepted methods [5] (table 1).

Table 1. - Organoleptic properties of oils

Sample Oil Color Taste Transparency Aroma
Sunflower Light smell of
1 refined Zhar | Light yellow Missing Transparent sunflower
Ptitsya seeds
Sunflower Slightly salty Intense smell
2 unrefined | Golden yellow | with a hint of Transparent of sunflower
GARNA sunflower seeds seeds
Slightly bitter
3 Olive Carli | Yellow-green | with a taste of Transparent Theofin‘jil of
olives
Olive Yellow with a Shghtly bitter The smell of
4 . . with a taste of Translucent .
Carapeli green tint . olives
olives
Slightly bitter Light smell of
5 Olivkova u! Yellow with a taste of Translucent sunflower
olives seeds

The tasters noted that refined sunflower oil has a light yellow color, a light smell

of sunflower seeds, no taste and sediment, and it is transparent. During the study of
unrefined sunflower oil, a golden-yellow color, the aroma and taste of fried seeds, no
bitterness, and transparency were noted. A slight precipitate was observed in sample 2,
which is not a deviation from the requirements of DSTU ISO 4492:2005. Olive oils are
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yellow-green, transparent or semi-transparent, have the smell and taste of olives.

We determined physical constants for all oils: refractive index and density (table
2). These indicators do not exceed the requirements of the relevant DSTU. However,
it is impossible to determine the quality of oil based on physical constants. Based on
the refractive index of the oils, we calculated the iodine value of the oils (table 2).

Table 2. - Physico-chemical constants of oils
(according to DSTU 4492:2005) (n = 3, P < 0,95)

‘ Refractive Iodine .
Sample Oil e n? number, g I» / 100 g Density g/ml
1 Sunﬂowle)i;:g;ed Zhar 1,476+10°3 139,8 0,918410°3
2 Sunﬂ‘gg&“{:@ﬁned 1,475+107 131,4 0,917+107
3 Olive Carli 1,470+1073 89,0 0,913+10
4 Olive Carapeli 1,471£107 97,5 0,914+10
5 Olivkova u! 1,468+10°3 72,0 0,910£107

To determine the iodine value, we also used the titrimetric method - iodometry.
The titrimetric method is also used to determine the acid number of oils. The indicated
physicochemical indicators of sunflower oil are shown in Table 3.

The acid number reflects the suitability of the oil for food purposes and shows the
content of free fatty acids, the accumulation of which indicates a worse quality of the
oil [13]. According to DSTU 4492:2005 "Sunflower oil. Technical conditions" [6] the
acid number for unrefined oil should correspond to the following values from 1.5 to
6.0 mg KOH / g of fat depending on the grade, and for refined oil from 0.25 to 0.60
mg KOH / g of fat, respectively. As can be seen from Table 3, Zhar Ptitsya refined oil
has a high acid value, while GARNA unrefined sunflower oil meets the requirements
of the first grade oil. According to DSTU, the acid number for olive oil should not
exceed 4 mg of KOH/g of fat. All samples of olive oil meet current standards.

The iodine number indicates the content of unsaturated fatty acids in the fat. The
iodine number for sunflower oil should correspond to the following values: 118 - 144
g I, / 100 g of fat, and for olive oil - 78.5 - 89.9 g I, / 100 g of fat. Oil samples
Ne 4 and 5 do not meet the requirements of current legislation (table 3).

Table 3. - The results of the study of the determination of the acid and iodine
number of oils
(according to DSTU 4492:2005) (n = 3, P < 0,95)

Sample 0il Acid number, Iodine
mgKOH /g number, g /100 g
1 Sunflower refined Zhar Ptitsya 1,81+0,40 138,1 £0,4
2 Sunflower unrefined GARNA 3,63+0,40 127,1+£0,4
3 Olive Carli 1,27+0,37 86,9 + 0,52
4 Olive Carapeli 3,44+0,40 95,6 £ 1,04
5 Olivkova u! 3,81+0,15 74,0 £ 0,99
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Therefore, according to the results of laboratory studies of the physico-chemical
parameters of the oil samples, Carli olive oil is of the highest quality.

It is known that oil after its production contains 94-95% of oil and 5-6% of related
substances. The quality tests we conducted showed the absence of wax, wax-like
substances and soap in all samples of the studied oils.

Conclusion

1. Examination of the quality of two samples of sunflower oil and three samples
of olive oil was carried out according to organoleptic properties. According to
organoleptic indicators, all samples meet the established standards.

2. When determining the acid number, the following results were obtained:
unrefined GARNA sunflower oil meets the requirements of the first grade oil, all
samples of olive oil meet current standards, and refined Zhar Ptitsya oil has an
increased acid number. Zhar Ptitsya refined sunflower oil, GARNA unrefined
sunflower oil and Carli olive oil meet the requirements of current legislation in terms
of the iodine value.

3. Quality tests conducted by us showed the absence of wax, wax-like substances
and soap in all samples of the studied oils.

4. According to the results of laboratory studies of physico-chemical indicators of
oil samples, Carli olive oil is of the highest quality.
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Abstract. The paper examined the quality of juice drinks according to the organoleptic
properties, total and active acidity, content of dry substances, vitamin C using physicochemical
methods of analysis.

Key words: apple juice, apple nectar, dry matter, active acidity, titrated acidity, vitamin C.

Introduction.

Almost every day, people enrich their body with vitamins by consuming fruit and
vegetable products. Since plant products spoil, and vitamins must be consumed all year
round, juices are made. Juices preserve all the nutrients found in fresh fruits, berries
and vegetables and are easily absorbed by the body. Juices are a source of the most
powerful and well-known antioxidant ascorbic acid. The consumption of fruit juices
by the population of Ukraine has increased significantly over the past ten years. Among
the various juices in Ukraine, apple juice is produced in the largest volume. In Ukraine,
the issue of the safety and quality of juice products is acute, as the latter are a
convenient object of falsification with significant profitability of this business.

Main text.

1. General characteristics of fruit juices.

Juices are obtained from fruits and vegetables by mechanical action and
preservation by physical methods (except treatment with ionizing radiation). Currently,
the following types of juices are produced: fruit; blended; concentrated; for baby and
dietary food; fruit nectars; vegetable; juicy fruit and vegetable drinks [1].

Natural juices are divided into higher and first grades. Vintage juices from
specially selected varieties of raw materials are of the highest quality.

All over the world, juices are traditionally in high demand. In addition to
refreshing ability, nutrition, stimulating effect and harmonious taste, juices contain
vitamins and a whole complex of biologically active substances, which are necessary
for people for a full and healthy diet, especially at the stage of development of a young
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organism.

As a rule, no sugar or sugar syrup is added to natural juices. But in those cases
when natural juices (from cranberries, black currants, cherries, plums) have high
acidity, they are prepared with the addition of sugar or syrup, noting this on the labels.
Organoleptically, the sensation of sour taste depends not only on the acid content in
the juice, but also on the degree of its sweetness, which, in turn, is also determined by
the ratio of sugars — fructose, glucose and sucrose. Therefore, in the laboratory, the
total acidity and sugar content of the juice sample are determined and their optimal
ratio is found by calculation. It is recommended, for example, that a certain number of
parts of sugar should be added to one part of acid in the juice. So, the sugar-acid index
for apples is from 20 to 30, for cherries - 20-29, for plums - 20-25 etc. [1].

Juices preserve all the nutrients found in fresh fruits, berries and vegetables and
are easily absorbed by the body. The nutritional value of juices lies in their high content
of easily digestible carbohydrates (glucose, fructose, sucrose etc.), a complex of water-
soluble vitamins (ascorbic, folic, nicotinic and pantothenic acids, P-active substances,
carotene, thiamine, riboflavin etc.), mineral salts, pectin substances, organic acids
andaromatic compounds.

Juices with pulp also contain substances insoluble in water: fiber, fat-soluble
vitamins, so their value is higher. They are prepared by diluting fruit purees with sugar
syrup. As a rule, the content of natural fruit juice in them does not exceed 45%. From
fruits containing fat-soluble vitamins A and E, such as peaches, apricots, carrots, only
juices with pulp are prepared [2].

Juice products are not only juice. Juice products include nectars, juices and juice
drinks. All these products differ in composition and taste.

1. 100% juice is a product made from concentrated juice and drinking water,
directly squeezed juice, or freshly squeezed juice. But the latter must be prepared in
the presence of the buyer.

2. Reconstituted juice is a product made from concentrated juice and specially
prepared water. 100% and reconstituted juices can not contain: preservatives, artificial
flavors and sweeteners.

3. Nectar is a drink made from concentrated juice (puree), specially prepared
water and natural aromatic substances (fruit aroma). At the same time, the proportion
of concentrated juice should be 20-50% of the total volume. In addition to water, nectar
may contain sugar and natural acidifiers (for example, citric acid), pulp of fruits and
vegetables. Preservatives, artificial flavors and sweeteners can not be added to nectar.
As a rule, nectars are made from those fruits, the concentrated juice of which cannot
be used to prepare 100% juice due to too sweet or sour taste (for example, cherry,
currant, pomegranate) or because of a thick consistency (for example, bananas,
peaches).

4. Juice drink - a mixture of concentrated juice (puree) and specially prepared
water, provided that the proportion of concentrated juice is at least 10% (if the juice
drink is made from juice lemon or lime, then the proportion of concentrated juice
should be at least 5%). The range of juice drinks includes the largest number of drinks
with unusual tastes and flavor combinations: blackberry, raspberry, cactus, lime etc.

5. Morse is a drink made from a mixture of berry juice (berry puree), specially
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prepared water, sugar (or honey), provided that the minimum proportion of
concentrated juice is at least 15% of the total volume. Instead of water in morsas, it is
permissible to use an aqueous extract of the juice of those berries that were used for
the production of juice or puree [3, 4].

Among the various juices in Ukraine, apple juice is produced in the largest
volume. Apples are one of the most available and widespread fruits, the cultivation of
which in Ukraine occupies a large specific weight, is characterized by high volumes of
consumption and is of significant importance for the food supply of the population.
The peculiarity of fruit consumption is, on the one hand, the seasonality of their
harvesting, and on the other hand, the need to consume them all year round, and during
storage, apples deteriorate and lose their consumption properties, so it is most
appropriate to process them during the harvesting season.

The nutritional value of apple juices is shown in the following:

- increased content of biologically active substances, primarily vitamins, which is
characteristic of most fruit juices;

- the presence of compounds necessary for the human body, which are absent or
contained in small amounts in other food products. For apple juice, such typical
substances are iron, given in the best biological form - in combination with fruit acids
and pectin substances;

- the absence of undesirable substances or their presence in low concentrations;

- high level of digestibility of juice nutrients [5].

2. Research objects and methods.

Apple juices of various brands were chosen as the object of the study: apple
nectar, grape-apple nectar - producer "Ekosphere" in Vinnytsia; apple juices - producer
"Hlybkon" Hlyboka, Chernivtsi region. The samples were purchased in a retail chain
in the city of Chernivtsi.

Organoleptic evaluation of quality.

During the organoleptic evaluation, taste, aroma, appearance and color of the
drink are evaluated [6]. A research group of twenty students was formed to study the
organoleptic properties, and in the paper the general data are given.

Determination of dry matter content.

The content of dry substances in the juice is determined by the refractometric

method. Values of the refractive index % at 20 °C and the value of the mass fraction
of soluble dry substances (sucrose) specified out according to the Table. 1 of GOST
28562-90 [7].

Determination of titratable acidity.

The titratable acidity is determined by the amount of alkali (sodium or potassium
hydroxide) needed to neutralize these acids.

Fifty grams of juice (at a temperature of 18-20 °C) are transferred to a 250 ml
volumetric flask, brought up to the mark with distilled water. Then 10-15 ml are
transferred with a pipette into a flask and titrated with (0.1 mol/I) NaOH solution in the
presence of phenolphthalein until a pink color appears, which does not disappear within
30 seconds. The mass fraction of acids is determined by the formula:

Xe=100*V*C*M *V,/ (1000 *m* V),
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where V — volume of NaOH solution used for titration, ml;
C — molar concentration of NaOH solution, mol/I;

M — molar mass of the organic acid for which the calculation is carried out,
1

g/mol; for malic acid M (2 C4H¢Os) = 67 g/mol;
Vy — the volume to which is adjusted, ml;
m — weight of the product, g;
V1 — volume of the solution taken for titration, ml.

Parallel determinations were carried out simultaneously. The result of the study
was taken as the arithmetic mean of the results of two parallel determinations [8].

Determination of ascorbic acid content.

The method is based on the ability of ascorbic acid to be oxidized by 2,6-
dichlorophenolindophenol to dehydroascorbic acid. The amount of ascorbic acid in the
studied material is determined by the amount of 2,6-dichlorophenolindophenol used
for titration. When all vitamin C is oxidized, the titrated solution will turn pink due to
the formation of non-dissociating molecules of 2,6-dichlorophenolindophenol (in an
acidic medium). In an alkaline environment, 2,6-dichlorophenolindophenol has a blue
color, in an acidic environment it is red, and after reduction it becomes colorless [9].

OH OH
o:(l; O=C|)
C—OH Cc=0
| 0 I o}
C—OH + —_— Cc=0 +
I N I NH
H—c|: H—(|)
HO—C|:—H HO—(|3—H
CH,OH CH,OH
cl cl cl cl
0 OH

We weigh 1 g of the studied juices into three conical flasks and add 9 ml of
hydrochloric acid solution to them. We take 3 ml of the contents from each flask. Fill
the burette with 2,6-dichlorophenolindophenol and titrate to a pink color. According to
the titration results, the average volume of the reagent solution is calculated and the
amount of vitamin C is calculated according to the formula:

C:(Vl'V'T)/(a'Vz),

where C — content of ascorbic acid, mg;

T — titer of 2,6-dichlorophenolindophenol according to ascorbic acid, mg/ml,
(0.088 mg/ml);

V — volume of extract, ml;

a — mass of the studied material, g;

V| — volume of 2,6-dichlorophenolindophenol for titration, ml;

V, — volume of the studied solution, ml/

3. Results and discussion.

On the territory of Ukraine, there is a state standard for the quality of fruit and
berry juices, which provides for the control of the quality of juice products according
to organoleptic aspects - taste, aroma, color, appearance; physico-chemical - pH,
content of dry soluble substances, acidity; microbiological indicators and safety
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indicators. We evaluated the quality of juices and nectars according to organoleptic and
physicochemical indicators: the content of dry soluble substances using a refractometer
[7], total acidity — titration [8], vitamin C content — according to the Tillmans method
[9], active acidity —using a pH meter . The values of the quality indicators of the studied
samples were compared with the requirements of DSTU 4150: 2003 "Juices, juice
drinks, nectars from fruit - berry, vegetable and melon crops. General technical
conditions" [10].

Determination of organoleptic and physico-chemical indicators began with a
random selection of products in consumer containers. 1 name of juice and 2 nectars
were chosen for the study. The organoleptic parameters of the juice were determined
visually in a clean cylindrical glass with a capacity of 250 ml and a diameter of 70 mm
in the light.

The organoleptic indicators of the quality of fruit juices are as follows (according
to the conclusion of the research group):

1. Clarified apple nectar — the juice is transparent, intensely yellow, with a
moderate apple aroma. The taste is thick, sweet, sweet. After a sip of juice, a very
pleasant aftertaste remains in the mouth.

2. Grape-apple nectar — transparent straw-colored juice. Bright grape-apple aroma
and taste.

3. Clarified apple — juice with a brown shade, transparent. The taste is sweet, with
a typical apple aftertaste. The aroma is strong, apple.

As a result of studies of organoleptic indicators, it was determined that there are
no deviations in appearance, taste and aroma in all samples, without exception. All
apple juices are, as stated in regulatory documents, a liquid without sediment and
foreign inclusions, without extraneous tastes and smells, yellow, light brown or straw
colors.

When evaluating the physico-chemical parameters of apple juices, we focused on
DSTU 51433-99 and GOST R52186-2003 "Fruit juices", which are common for all
juices, which indicate that the mass fraction of soluble solids for apple juice should be
at least 11.2%. and the mass fraction for titrated acids in terms of malic acid - from 0.3
- 1.4% [10].

The content of dry substances is the main indicator of the degree of concentration
or dilution of juices. The requirements for this indicator differ depending on the raw
materials from which the juice is made, as well as whether the juice is natural or
reconstituted. The results of the content of dry substances are shown in the table. As
we can see, for apple juice, this indicator does not correspond to regulatory documents.

Total acidity is also called titratable — it 1s the amount of free organic acids and
their acidic salts contained in the product under study, which is determined by titration
with an alkali solution.

Active acidity and alkalinity are only a part of the total acidity or alkalinity and
are determined, respectively, by the concentration of H" and OH™ ions and are
characterized by the pH value.

In food products, the determination of acidity is of great importance due to the
fact that acidity determines not only the taste properties of the studied product, but is
also an indicator of its freshness and good quality.
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The results of determining the mass fraction of titrated acids and the pH value are
shown in table 1.

Table 1. - Physico-chemical indicators of juice quality

Dry matter o Vitamin
The name of content, Acidity C, mg per
Ne . Manufacturer
the juice average : 100 g of
value, % general, % | active, pH drink
nectar "Ekosphere"
1 Apple Vi phere, 12,3+0,1 0,40+0,03 | 3,24+0,01 | 4,9+0,1
: : Imnytsia
1lluminated
2 nectar Ekosphere”, |15 2103 | 0302002 | 3.25£0,02 | 4.940.3
Grape-apple | Vinnytsia
: "Hlibkon",
3 | Apple light Glyboka 9,8+0,1 0,20+0,03 | 3,38+0,02 | 4,4+0,2

As for the mass fraction of titrated acids, this indicator corresponds to the norm
in only two juice samples out of three, and for the clarified apple juice it does not
correspond to its own stated TU, and in terms of the pH value, it does not correspond
to it in any case. In our opinion, manufacturers are insuring themselves with regard to
guarantees of quality preservation during the specified period — one year, because the
lower the active acidity, the less likely the development of microorganisms in the
juices. Although the packaging of juices and nectars takes place in aseptic conditions,
residual spore-forming microflora is always present and can multiply rapidly under
favorable conditions. Considering that the storage temperature of this product is in the
range of 0-25 °C and juices are stored in large batches in the sales hall at room
temperature (and in the summer it can be quite high), the decrease in the pH value plays
a positive role, but still it must correspond the norm specified in the standard.

Quantitative determination of vitamin C in the studied material was carried out
with the help of 2,6-dichlorophenolindophenol, using its titrated solution. The content
of the latter in the studied material was determined by the amount of the reagent used
for the oxidation of vitamin C.

Content of ascorbic acid according to DSTU 4150:2003 "Juices, juice drinks, fruit
nectars - berry, vegetable and melon crops. General technical conditions" should be 2.0
mg/100 g [10]. The content of ascorbic acid in the studied samples ranged from 4.4 to
4.9 mg per 100 g of juice. Therefore, the content of vitamin C is higher in all studied
juice drink samples and all studied juices and nectars are a source of vitamin C.

Conclusion

1. An expertise of the quality of one sample of juice and two nectars was carried
out according to organoleptic and physicochemical parameters (dry matter content,
acidity, vitamin C content).

2. The following conclusions were drawn from the conducted experimental
studies: according to organoleptic parameters: transparency, color, taste and aroma, all
tested juice samples correspond to the standard DSTU 4150: 2003.; nectars in terms of
dry matter content (12.3-12.7%), acidity (0.3-0.4% in terms of malic acid) comply with
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regulatory documents; all studied juices and nectars are a source of vitamin C (from
4.4 t0 4.9 mg per 100 g of juice).
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Abstract. The work was carried out with the aim of studying the influence of the cation nature
on the spectral characteristics of cobalt(ll)-nickel(ll) hydrogenphosphates of the general formula
Co1xNixHPO+1.5H>0 (0<x<0.35). Using the methods of Infrared and Raman spectroscopy, it was
determined that in the structure of hydrogenphosphates there are two types of crystallographically
non-identical water molecules that make up the coordination environment of cations. OH-groups of
water molecules formed a hard system of different on strength and orientation of hydrogen bonds
between molecules water and anion, also between the different OH-groups on the same molecule of
water. The bond of OH-groups of phosphate tetrahedron is more labile. The influence of the cation
nature on the asymmetry of the molecules of coordinated water, on the energy H-bonds, bonds M" —
O (OH;) and P — OH were estimated. It was found that, impact of these bonds weaken with increasing
content of nickel(Il) in composition of the hydrogenphosphates. Asymmetry of water molecules also
decreased, while the bonds O — H coordinating water intensified with an increase a content of
nickel(Il) in composition of Co1.xNixHPO41.5H,0. HOH angle formed independent OH-groups of
the water molecules is not changes.

Key words: hydrogenphosphates, hydrogen bond, coordinated water, vibrational spectroscopy

Introduction.

In accordance with modern presentations, the molecules of water in the crystal
lattice of crystallohydrates are involved in interactions with cationic and anionic
undergrate of salt, determining the mechanism of their dehydration. Knowledge of it is
necessary for choosing the conditions for obtaining anhydrous salts, which are uses to
create functional materials for various branches of science and industry.

In hydrates of protonated phosphates, there are two types of H-bonds: involving
protons of the hydrated anion and protons of water. Since the donor properties of
protonated groups can vary widely, the interval of change in the value of the H-bond
in these compounds is much larger than in average salts of the same cations. This
determines the various properties of protonated phosphates and, first of all, the
complication of their thermal dehydration reactions by the processes of water
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dissociation and anionic condensation [1, 2]. Therefore, correct data on the state of
water molecules contained in the structures of crystal hydrates are necessary for
characterizing, substantiating, and predicting the complications of the dehydration
processes of hydrated phosphates by solidphase hydrolysis, the depth of which is also
interconnected with the energy state of water molecules and protoncontaining groups.

For individual phosphates of divalent metals, some data on the state of water
molecules in their crystal structures are given in works [3-8]. Studies of the state of
water in the structure of the cobalt (II) hydrogenphosphates was not performed. Only
a few works are known, in which the spectral characteristics of CoHPO4-1.5H,0 and
its dehydration products are given [3, 8].

Data on the state of water in solid solutions of hydrated phosphates of divalent
metals of different protonation and hydration is sparse [4,5,9]. Information on the
systematic study of water state in the cobalt(Il)-nickel(Il) hydrogenphosphates in
literature is absent.

The cobalt(Il)-nickel(Il) hydrogenphosphates were synthesized in the form of a
limited solid solution of substitution of the general formula Co;NixHPO4-1.5H,0,
where 0<x<0.35. They are formed as a result of isomorphic substitution of cobalt(Il)
for nickel(Il) in the crystal lattice of CoHPOj4-1.5H,0, information about the structure
of which is not available in the literature.

The hydrogenphosphates crystallize in the form of finely dispersed polycrystals,
which complicates their X-ray structural analysis. Therefore, establishing the structural
features of Co;xNixHPO4-1.5H,0, the nature of the relationship between various
structural and functional groups in their crystal lattice, including the state of OH-
groups, is possible only by indirect methods.

The methods of vibrational spectroscopy are the most informative for assessment
of the OH groups of water molecules and protonated anion, their functional relation in
the crystal lattice of crystalline hydrates [10].

The aim of this work — by means of Infrared and Raman spectroscopy to
investigate the state of water in the cobalt(Il)-nickel(Il) hydrogenphosphates and to
evaluate the influence of the nature of the cation on it.

Experimental.

As objects researches used the cobalt(Il)-nickel(Il) hydrogenphosphates of
composition Co;xNiytHPO4-1.5H,0 (0<x<0.35) with different content of cobalt(Il) and
IlleCl(H) COo,gNio,lHPO4'1.5HQO, CO(),gNi(),zHPO4'1.5H20, C00,7Ni0,3HPO4'1.5H20
and Cog 6sNio3sHPO4-1.5H,0. These samples were prepared by reacting of phosphoric
acid (64.13 wt % P»Os) with a mechanical mixture of hydroxocarbonates at a fixed pH
value within 2.2-2.4, similar to [11].

IR spectrums were recorded at 20°C and -190°C in the range of 400-4000 cm™' on
a spectrometers Specord 75 IR and Nexus - 470 with Fourier transformation and Omnic
softwares. The samples were prepared by pressing of the fixed amount (0,05 mas.%)
in the matrix of KBr. In addition, the suspension of hydrogenphosphates in a butyl
alcohol, inflicted on a neutral fluorite substrate were used. For the improvement of
stripes resolution and reduction of general background vaseline oil added in a
suspension. The Raman spectrums registered on the spectrometer of DFS-24 (a source
of excitation is an argon laser, Ao = 514.5 nm).
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In order to correctly assign the absorption bands caused by the fluctuations of
protoncontaining groups, a comparative analysis of the IR and Raman spectrums of the
investigated solid solutions of phosphates and their deuteroanalogs, recorded at room
temperature (20°C) and when the sample is cooled to a temperature of -190 °C, is
carried out.

Results and discussion.

According to the obtained data, in the IR spectrums of hydrogenphosphates of
solid solution of Co,xNixHPO4-1.5H,0 different of composition, recorded at 20°C, in
the region of valence vibrations of OH-groups (3000-3600 cm™') are observed two
absorption bands and deformation vibrations of water molecules (1550-1750 cm™) are
observed two absorption bands. In the range of 1900-2800 cm™, a set of absorption
bands characteristic of bands of type A, B and C are recordes. These bands are
characteristic of the spectra of salts containing protonated anions. In the region of
skeletal vibrations of the anion (400-1400 cm™) there are two separate bands at 1360
and 880 cm™' and three groups of absorption bands in the ranges of 1080-980 cm™, 750-
720 cm™ and 580-510 cm™ (Figure 1).

In the Raman spectra of hydrogenphosphates Co(II)- Ni(Il) in the area of v(OH)
molecules of the crystallization water, a wide band 2800-3600 cm™ is recorded; in the
range & (H,O) — the peak of low intensity with a maximum of 1640-1645 cm™. Four
bands in the region 850-1100 cm™! correspond to vibrations of the phosphate anion.

The decline of temperature does not make a fundamental difference in the nature
of the hydrogenphosphates Co(II)- Ni(Il) spectral curves (Figure 1). In area of
vibrations v(OH) and 6(H,O) in IR spectra, which were recorded at -190°C are
observed two stripes of absorption, intensity of that increases in comparing to the
analogical stripes in the spectra obtained at 20°C. Stripes of type A, B, C at -190°C
become more contrast, their intensity increases; stripe A registers at 2900 cm™',

The decrease of the temperature in the range of fluctuations of phosphate anion
led to a redistribution of the intensities of the bands 1360, 1040 cm™! bands and groups
of 750-720 cm™, 580-510 cm ! in the direction of increasing the intensity of low-
frequency lines. According to the spectral position of the maxima of these absorption
bands and the sensitivity to temperature changes of the bands associated with the
vibrations of groups containing protons, they can be correlated with the following
vibrations: protonated anion: deformation planar §(POH) — 1360 c¢cm™, the low-
frequency component of asymmetric valence vibrations v, — 1040 cm™, deformation
out-of-plane y(POH) — 750, 720 cm™! and symmetric deformation vibrations 6(O;PO)
— 580, 530, 510 cm™.

The interpretation of infrared and Raman spectra showed that in the structure of
hydrogenphosphates Co;xNiyHPO4-1.5H,0 there are two types of crystallographic
unidentical water molecules, which are included in coordinating surroundings of
cation. Two stripes 8(H,0) indicate on it (1630 and 1580 cm™). Their presence in the
IR spectrum, according to [1,10], is a identification sign of the presence in the
crystalhydrate of water molecule as of structural unit. This is evidenced by the
difference in the values of the maxima of bands v(OH) in the spectra of Co(II)-Ni(II)
hydrogenphosphates, which is 200-240 cm’'.
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Figure 1 — IR spectrums of absorption of Co1xNixHPO4-1.5H,0 with x =0
(1,2), 0.1 (3,4), 0.3 (5,6), 0.35 (7,8), recorded at 20°C (2, 4, 6, 8) and -190°C (1, 3,
5,7)

The value of Av for CogoNigHPO4-1.5H,0, for example, is 210 cm™ and is
decreased to 200 cm™ in IR spectrum of hydrogenphosphate with maximal content of
nickel(Il) — Cog.¢sNip3sHPO4-1.5H,0 (Figure 1). It allows to consider fluctuations each
of the two OH-groups of the same water molecule as independent of each other and to
consider that they are involved in the formation of different strength and directivity of
H-bonds. Thus, HOH angle in water molecules does not depend on the composition of
hydrogenphosphates. Practically identical values of & (H,O) maximums indicate this.
The absence of significant changes in the §(H,O) in the spectra recorded at -190°C, and
large values of their frequency (1630 cm™ comparing to frequency of vibrations of free
molecule of water — 1595 c¢m™) indicate the existence in the structure of Co.
NixHPO4-1.5H,0 hard system of hydrogen bonds.
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The comparative analysis of the IR spectrums of Co;NixtHPO4-1.5H,O with
various composition made it possible to distinguish two conventional spectral regions
on the absorption curves. One of them is the range of 4000-1900 cm™, in which the
influence of the cation nature on the state of OH-groups is quite significant. This area
is typical of the stretching vibrations of the OH-groups of water molecules and the
frequency components caused by fluctuations of the P — OH bonds of protonated
anions, which form strong hydrogen bonds. The second range — 1900-400 ¢cm™, in
which changes in the spectra are not obvious. The same pattern of change in the shape
of the spectral curve persists at low temperature survey (Figure 1).

In area of v(OH) of cationic sublattice two stripes are fixed, the spectral position
of maxima of which varied depending on the composition of hydrogenphosphates.
Thus the frequency of 3330 cm! characteristic CoHPO4-1.5H,O [8], remains
unchanged and in IR spectrum of Co9Nip HPO4-1.5H,0. The maximum of this band
is shifted to 3350 cm™ by further increasing the nickel(II) content in the composition
Co1xNi,HPO,4-1.5H,0 (up to x = 0.3). The shift reached its maximum value (70 cm™)
in the IR spectrum of hydrogenphosphate, the composition of which corresponds to the
saturated solid solution — Cog 6sNip3sHPO4-1.5H,0 (Figure 1).

The changes in the value of the maximum of the second absorption band (from
3090 cm'to 3120 cm™), which is characterizes fluctuations in the OH-groups, involved
in the formation of stronger hydrogen bonds, are records even in the IR spectrum of
hydrogenphosphate, which consist of minimal content of nickel(Il) -
Co0.9Nio 1 HPO,-1.5H,0. Maximum shift value (110 cm™) of this band also was gained
in the infrared spectrum C00,65Ni0,35HPO4' 1 SHQO

Most clearly the influence of the second cation in the state of OH-groups in the
crystal lattice Co;xNixHPO4-1.5H,O registers in IR spectra hydrogenphosphates
inflicted on fluorite substrate (Figure 2).

N

3410
3350
3200

Absorptance, %
3350
3150
N

3340
3140

3330

34 33 32

1 30 v 10°, oM’

w| 3120

Figure 2 — IR spectrums of absorption of Co1-\NixHPO4-1.5H,0 (20°C) with
x =0.1 (1), 0.2 (2), 0.3 (3), 0.35 (4), were inflicted on a substrate from CaF,.
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In the spectrum of hydrogenphosphate with maximal content of nickel (x = 0.35),
except for displacement v(OH) in a high-frequency range, is fixed splitting of the main
absorption band (3400 cm™) on two frequencies — 3410 and 3350 cm™!. The changes in
the IR spectrums of hydrogenphosphates, that are observed increasing content of
nickel(IT) in their composition, characterize attenuation in the structure of Co;.
WNixHPO4-1.5H,0 entire system of H-bonds. There are bonds between OH-groups of
water and anion, and between different OH-groups on the same molecule of water.

For the estimation the influence of cation nature on OH-groups protonated anion
(P—OH) the comparative analysis of position in IR spectrums of Co;xNixHPO4-1.5H,0
of stripes of type A, B and C was perfomed. The changes in the group of absorption
bands in the infrared spectra of hydrogenphosphates with different content of nickel(II)
were observed only for C band. The maximum of this band (1950 cm! for
CoHPOy4-1.5H,0) shifted the high-frequency region of spectrum (to 1980 cm! for
hydrogenphosphate with x = 0.35) with simultaneous reduction to intensity. Such
character of changes indicate that phosphatic anions along with the water molecules
were included in coordinating surroundings of cation. Consequently, changes of bond
length of cation-ligand and degree of ionity in Co; xNixHPO4-1.5H,0 were observed in
IR spectrums. In case of substitution of cobalt to nickel(II) these bonds weakened. This
leads to a shift of the absorption maximum and intensity change of absorption band,
which correlated with fluctuations of the protonated anion (Figure 1).

In the second conditionally distinguished spectral interval, displacement maxima
of absorption bands that characterize bonds OH-groups are virtually absent. The
influence of cation nature was appeared only in the redistribution of intensities of
individual lines. The most sensitive to the changes in cationic undergrate was the low-
frequency component of asymmetric valence vibration of anion with a maximum of
1040 cm™! (Figurel). With an increase a content of nickel(II) in the composition of Co.
WNixHPO4-1.5H,0 intensity of this stripe of absorption increases. It is, respectively
[1,10], by evidence of reduction of durability of bond, in this case of bond P — OH.

Conclusions.

The state of water in cobalt(Il)-nickel(Il) hydrogenphosphates with the general
formula Co;NixHPO4 1.5H,0 (0<x<0.35) using the methods of vibrational
spectroscopy was investigated. The influence of the cation nature on it was evaluated.

It was determined that there are two types of crystallographic non-identical water
molecules that constitute the coordination surrounding of the cations in the structure of
hydrogenphosphates Co;xNixHPO4-1.5H,0O (0<x<0.35). These OH-groups of water
molecules formed a hard system of different on strength and orientation of hydrogen
bonds between molecules water and anion, also between the different OH-groups on
the same molecule of water.

The bond of OH-groups of phosphate tetrahedron is more labile. The influence of
the cation nature on the asymmetry of the molecules of coordinated water, on the
energy H-bonds, bonds M" — O (OH,) and P — OH were estimated. It was found that,
impact of these bonds weaken with increasing content of nickel(Il) in composition of
the hydrogenphosphates.

Asymmetry of water molecules also decreased, while the bonds O — H
coordinating water intensified with an increase a content of nickel(Il) in composition
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of Co1xNixtHPO4-1.5H,0. HOH angle formed independent OH-groups of the water
molecules is not changes.
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Anomayia. Pobomy 6uKOHAHO 3 Memol OO0CHIONHCEeHHs 6NAUEY NPUPOOU KAMIOHA HA
cnekmpanvhi xapaxmepucmuku kodoanomy(ll)-nikony(Il) ciopocengpocghamis 3acanvnoi popmynu
Co1xNixHPO4+1.5H>0 (0<x<0.35) piznoco xamionnozo cknady. Memooamu ingpauepsonoi ma
KOMOIHAYIUHOT CNeKmMpPOCKONI 8UBHAYEHO, W0 8 CMPYKmMYpI ciopocenghocamis icHytoms 08a munu
KpUCmManocpagpiuno HeioenmuyHux MOJeKYI 600U, AKI CKIa0arms KOOPOUHAYIUHEe OMOYEeHHs
kamionis. OH-epynu monekyn 600u ymeopoowoms HCOPCMKY CUCMEMY PIZHUX 3ad MiyHicmio i
Hanpamnenicmio H-36’sa3xi8. 38'130k OH-2pyn ¢hochamnozo mempaedpa 6invu nabinoruil. Oyineno
BNIUE NPUPOOU KAMIOHIE HA ACUMEmpPIl0 MONEeKYl KOOPOUHOBAHOI 800U, Ha eHepeito H-36’s3Kis,
36 ’askie M — O (OH>) ma P — OH. Bcmanosneno, wo 6niué yux 36 'a3Kie crabuiae 3i 36inbuenHsIMm
emicmy nixony(ll) y cknaoi eiopoeenghocpamis. Imenutyemocsi maxosic acumempisn MoaeKyi 600U, d
368 a3ku O — H koopounosanoi 600u nocuntoromscs 3i 30ineuiennam emicmy uikony(Il) y cknaoi Coj.
NixHPOy 1.5H>0 (0<x<0.35). Kym HOH, ymeopenuii nezanesxcnumu OH-epynamu monexyn 0ou,
He 3MIHIOEMbCA

Knwuosi cnosa: ziopozenghocghamu, cnexmpanvHi Xapakmepucmuky, 00He8i 38 A3KU,
npupooa Kamioua.

Crarts Bignpasiena: 30.07.2023 p.
© Antpanuena H.M., ®ininosa I1.0., I[Togo6iit O.B., bina I'.M.
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DAYTIME SLEEPINESS - UNAPPROVED COMPLAINT.
JEHHA COHJIUBICTDHb —-HEJJOOIIHEHA CKAPTA.
Ivchyna N.A./IBunna H.A.,
PhD/ k.meo.n, acucmenm
ORCID: 0000-0001-9650-8818
Dnipro State Medical University, Dnipro, Vernadskogo,9, 47000

Anomauin: B pobomi poszensoacmvcsi npobniema HeOOOYiHeHHs. KIIHIYHO20 3HAYeHHs
PO3N0BCI00NCEHOI CcKapeu nayienmie Ha OeHHy CoMaugicmo. Baowcnusicme euxopucmogysamu 6
npakmuyi nikaps 60yov saxoi cneyianizayii onumyeanrvruxie STOP BANG, wkana coHausocmi
Engopma (ESS), bepnincorkoeo onumysanvuuxa (Berlin Questionnaire [BQ]). Kepisnuymeo oanumu
aHKemamu HeoOXiOHO O/ 8UABNEeHHs NAMONI02IYHO20 CIMAHY — CUHOPOMY HIYHO20 anHoe.

Knrwuosi cnosa: oenna connugicme, HiuHe anHoe, 0ia2HOCMUKA PO31ady CHY, npoghinakmuxa
VCKIIAOHEHD.

Beryn

CounuBicTh - yacte OakaHHs moapimaru, 6oxait 15-20 XBuiwH, ISl TOTO, 1100
JIOPOOHTH, 30CEPETUTUCH, BCTUTHYTH.

B tenepimHiit yac BaxkKo 3yCTPITH JIIOIUHY, sika O He Oakasia TpoXH Olblie Ta
skicHime crnatd. COHJIUBICTH JIOBOJI PO3MOBCIOMKEHA cKapra cepej MallieHTiB 3
XPOHIYHOIO MATOJIOTI€r0, 0COOIMBO Y MAIlI€HTIB 3 KOMOPOI1THOIO MMATOJOTIEL0.

JleHHa COHJIMBICTH Ma€ 0OararoeTioNioriyHe MOXO/KeHHs. MoBa Hae He TMpo
0€3COHHI HOYl uepe3 MOBITPSHI TPUBOTU, XPOHIYHUI CTpec, MOPYIIEHHS CHY Y
BIMICHKOBHX, XBOPHUX 13 XPOHIYHUM OOJIbOBUM CHHJIPOMOM YHM MOJIOAUX OaThKiB, Ta 1H.
Wnerbes mpo «3BuuaitHoro» narienta. YomoBika cepeHix JIT 3 M’SIKOIO apTepiaibHOI0
rineprensi€io, abo X JKIHKY 3 IMIJBUIICHOIO Barow, sika MpUMIIa Ha TPUIOM [0
riHEKOJIOTa, MaIlieHTa 13 IYKpPOBUM Jia0eToM a0o Tinepruia3iero mepenIMiXypoBoi
3a5103u. COHJIMBICTH MOXKE TPUXOBYBATH HECTauy MIHEPAJIiB Ta MIKPOEJIEMEHTIB, MOXKE
OyTH YaCTUHOIO CHUMIITOMOKOMIUJIEKCY JOCI CKPUTOI MaroJyiorii. AJie SIK 4acTo MH
CEpil03HO 3BEPTAEMO yBary Ha CKapry HaIl€eHTa mpo JeHHY COHJIMBICTH?

B ninomy posnanu cHy (B T.4. IHCOMHIs, TiMO-, TIIEPCOMHISI) Ma€ Maike TPETHHA
nopocioro HaceneHHs [1]. XTock 13 malieHTIB MOraHo 3aCUHAE, KOTOCh TypOye€ cTpax
HEHACTaHHS CHY, XTOCh MOKE JIETKO MPOKWHYTHUCH BiJl HAUTHXIMIUX 3BYKIB, a XTOCh
MO>K€ MPOCUHATHUCH O 3 TOIMHI PAHKY 1 O1IbllIe HE MOXKeE 3aCHYTU. CTPYKTypa IHCOMHIM
PI3HOMaHITHA 1 HE 3aBXIM MU MOKEMO OPIEHTYBAaTUCh HA CYy0’ €KTUBHICTH OLIIHIOBAHHS
ctany. HeoOxinHO 00’€KTHBHE (IHCTpYMEHTAJIbHE) JOCIIKEHHS CHY KOHKPETHOIO
MaifieHTa s BIAOKPEMJIEHHS 1IJIOT HU3KU MATOJIOTTYHUX CTAHIB, IO MPU3BOIATH J10
pO3JaJIiB CHY Ta ICHHOI COHJIMBOCTI. CUHAPOM COHHUX altHOE OJIUH 13 HUX.

OOcTpykTHUBHE anmHoe CHY (amHoe/rinonHoe) — naronoriunauii cran (ICD-11 —
7F41), ssxuii cynmpoBOJIKY€ETHCS €1M130/JaMU alTHOE (3YMTUHKH ) a00 TiMOMHOE (3HHKEHHS
aMILUTITYId JUXaHHS ), B TOEHAHHI 13 iecarypartiero. 111 enizoau BUHUKAIOTh 32 YMOBH
OOCTPYKIIli NUXalbHUX IUIAXIB Ta BiIOYBAIOTHCS IMiJI Yac CHY (YacTille B HIYHHUI
nepion yacy). [loBTOpeHHs TakuX pecripaTOpHUX €Mi30/4iB BiI0YBAETHCS 32 HIY JIOBOJI1
yacTo, iHKou A0 50-60 pa3iB 3a ronuHy (BJIACHI CIIOCTEPEKEHH), B cepenHbomy 300-
500 3a HIY Ta MOXXYTh TPUBATH BiJ] NECATKIB XBWJIMH 1O JIEKUIBKOX TOAWH 3a Hid.
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Benukuii  BICOTOK  LIMX  €MI30[iB  CYIPOBOMKYETbCA  KOPOTKOYACHUMM
npoOy/[UKeHHAMU. B Hacaimok 4oro, Mami€eHTH CKap)KaTbCsi HAa BUPAKEHY JIEHHY
connuBicTh. lle maibxe HalyacTima ckapra 0araTbOX MaIll€HTIB, MOOJUHOKA abo B
MO€THAHHI 13 CKapramMy Ha TYYHUN Xpall, TOPYIIEHHS SKOCTI CHY a00 3yNUHKH TUXaHHS
yBI CHI.

Bzarani, mposiBU CHHApPOMY HIYHOTO amHOE Jyke pi3HOMaHiTHI. [lamieHTn
MOXYTh 3BEpPTATHCS 10 CIMEHHUX JIKapiB Ta/abo A0 JiKapiB 1HIIMX CHEIiaTbHOCTEMH,
yepe3 CKapru Ha MOTraHui KOHTPOJIb apTepialbHOrO THUCKY Ta/ab0 apuTMmii (CIMEiHi
JKapl Ta KapJ10JIOTH), 3aAMIIKY YB1 CHI (Kap10JI0rd Ta MyJIbMOHOJIOTH), TOPYIICHHS
BYIJIEBOAHOTO OOMiHY, 301IbIIEHHS] Baru (€HAOKPUHOJIOTH), YACTE CEUOBUITYCKAHHS
yHOUYl (E€HAOKPUHOJOTHM Ta YpOJOTH), KOTHITUBHI MOPYIIEHHS (HEBPOJOTH Ta
MICUXOJIOTH) Ta 1H. A HACKUIbKM BaKJuBa 1H(oOpMalis MNpo JI€HHY COHJMBICTH Yy
MalieHTa 3 BIPOTITHUM amHoOe Mpu Oecil TMali€eHTa 3 aHeCTe310J0roM Iepea
XipypriunuM BTpy4daHHsM? Uu BIUmMHE naHa iHGOpMAaIlisi Ha BEJCHHS MallieHTa B
nepionepariitauii nepion? [2].

[linTBepKEHHS Mi1arHO3y MOMKJIMBO TPU TMPOBEACHHI MOJIICOMHOTPadivHOTO
nociimkenus (IICI), sike € 30J0TUM CTaHAAPTOM B JIIAaTHOCTHIN LBOTo cTaHy [3].
BcTranoBneHHs giarH03y COHHOTO alTHOE€ MOXKJIMBO 3a HasBHOCTI Big 5 10 15 emizoxis
MOpPYIICHHS AWXaHHA 3a TonuHy (iHAekc amHoe-rinonHoe, IT'A) HezanexHO BiA
KIHIYHUX TposiBiB [4]. Ao sikmio IAT 6inbmie 5-10 Tta € abo crioHTaHHE 3aCHHAHHS,
JIEHHA COHJIMBICTh, BTOMa a00 0€3COHHS, a00 MPOOYIKEHHS B1Jl BIAUYTTS 3aJUIIKU YU
CTHCKaHHSI, 3yIMHKH TUXaHHs a00 SKIIO € CTBEPAKEHHS POANYIB Ha TOJIOCHE XPOIiHHS
Ta/a00 emi301 3yNHMHOK JUXAHHS YBI CHI. SIK 3aBXKIU € CTyIE€HI BaXXKOCTI HA OCHOBI
1HIEKCHUX TMOKa3HUKIB — JIETKUH, CEpeHIN Ta BaXXKHWil. 3a JaHUMHU PI3HUX aBTOPIB
KpUTEPli MOXKYTh PISHUTHUCH, aJI€ HE TPUHIUIIOBO[S].

[Tonicomuorpadiude AOCHIIKEHHS, HAaXajlb, HE TPOBOJUTHCS TaK 4acTo, SIK MU
3yCTpI4a€eMO MAIIEHTIB 13 «3BUYHUM XPOTMIHHSAM Ta/4U COHJIMBICTIO». MOXIIUBO uepes
HEJOCTATHIO 1H(GOPMOBAHICTh MPOOIEMOI0 Ta/ab0 HU3BKUU PIBEHb CKPHUHIHTOBOTO
BUSIBJICHHS pU3MKY anHOe Yy nauieHTiB. OcTaHHE He MOTpedye BEIMKUX MaTeplaJbHUX
4y anaparHux 3arpar. BogHodac, Mae BellMKe 3HAUYEHHS, Yepe3 3pOCTaHHS KIJIbKOCTI
NaIll€HTIB 13 T1JI03pOI0 Ha COHHE amHoe. /[ BUSIBICHHS PHU3UKY allHOE 1CHYIOTH
ONUTYBAJIbHUKH, sIKI BXKE JI0Ka3zajdu CBOIO edekTuBHICTh. Lle omuryBanbHuk STOP
BANG, mikana connuBocti Endopra, bepnincekuii onuTyBanbHUK Ta iH [6,7].

Onumygansnux STOP BANG. Voro uacriie BUKOPHCTOBYIOTh aHECTE3i0I0TH
Ha eTami MepeaoNepariiHOr0 CKPUHIHTY Yy TAIl€eHTIB 3 TaK 3BAaHUMH BAKKHUMH
TUXaJTbHUMH TIITXaM# Ta/a00 1715 TOTIepeHKSHHS TIepionepaliiHuX yCKiIa HeHb. [le
Ma€ MICLIe B JOBOJII aKTyaJbHIM Ha ChOTOHIIIHIN Yac X1pyprivyHiii JaHIi - y TaI[i€HTIB,
KM BUKOHY€ThCs OapiarpuyHa Teparis. [lamientu 3 MopO1IHUM OXKUPIHHSA € TPYIIOI0
BHCOKOTO PU3HKY PECHIPaTOpHUX YCKIaaHeHb [8-10]. Ayie He MEHBIN aKTya bHO 1€ 1 B
X1pypriudiii cromaronorii [2]

3a manumu aBtopiB [11-13], muxanmpHa HEJOCTATHICTH B MICISONEpALIHHOMY
nepioai Oyia MoB’si3aHa 3 HasIBHICTIO CUHIpoMy oO0cTpykTuBHOTO arnHoe (COAC), skuit
BUSIBJISIBCSL y TIAIIEHTIB 13 OXUpiHHAM Ounbine HiK y 70%. Tomy 1e oOymoBHMITO
BUJIIJICHHS TAKO1 KaTeropii MaIi€HTiB BUCOKOTO PECHipaTOpPHOTO PU3HKY, OB’ SI3aHOTO
3 COAC (BPP-COAC) [14]. OnuTyBajbHUK 1YK€ MPOCTUI Y BUKOPUCTaHHI (Ta0nuLs
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Taomuus 1. STOP-BANG onurtyBajibHUK

STOP-BANG onumysanbnuk
S | Snoring (XPOIIIHHA) — Bu ryyno xponure (40CTaTHRO FyYHO, 100
OyJ10 UyTH uepe3 3aKpuUTi ABepi CrajibHi?)
T | Tired (BTOMJIFOBAHICTbD) — Yu BiguyBaeTe BU BIPOAOBK JTHS
BTOMJIFOBAHICTh, CI1A0KICTh, JICHHY COHJIUBICTh?
Observed (Cutyartis HaBoKoJ10 Bac) — XTo HeOy/Ib BIIMIYaB y Bac
3YNUHKY JUXaHHS VBl CHi?
Pressure (TUCK) — Yu nikyeTe BU BUCOKHIA apTepiadbHHUIA TUCK YU
TT1IBUIIYETHCS Y BaC TUCK?
BMI (IMT) — Ianekc macu Tisia 6ibie HiXK 35 kr/mM27?
Age (Bik) — Bam Bik 61ab11e 50 pokiB?
Neck (IIINA) — okpyxHICTb 11 OibIie 40 cm?
Gender (ITOJI) — Bu yosoBik?

O

o

QZ|»> |

TpakTyBaHHs Ta MoJaibllla TAKTHKA BEICHHS MAalllEHTa HE BUKJIMYE TPYIHOIIIIB.
3a KOKHY IMO3UTUBHY BIIMOBIb NallleHT oTpuMmye 1 6ai. Skio y namienta 0-2 6anu —
PU3UK HU3BKUH, 3-4 «Tak» - TOMIpHUI pu3HUK. BUCOKUIT pU3HK BUSBICHHS allHOE y
Mali€HTa MOXKJIMBUM MPU HASIBHUX 5-8 «Tak», abo Oubie 2 «Tak» Ha MUTaHHs 1-4 +
4OJI0BiYa CTaTh, 00 OuIbIIE 2X «Tak» Ha MUTaHHA 1-4 + OKpYXHICTh IIHUi OibIe 43
CM Y 4OJIOBIKIB 200 41 cM y KIHOK. Y BHUMAJIKy HU3BKOTO PU3HUKY BHUSBJICHHS allHOE Y
OapiaTpUYHUX TMAIIEHTIB HE BUKOPHUCTOBYETHCS MPEBEHTHMBHA BeHTWIAMISA. [lpu
orpuMaHHl 3-5 OamB 3a Ii€0 IIKAJIOK — PEKOMEHIOBAaHO IPOBECTH
noricoMHorpadiuie 10CiKeHHs. Ko Oy/ie BUSBICHO 3HUKEHHS caTypallli HrK4ye
93% a6o IAI" Oyzne Ounbie 15 B moeqHaHH1 3 1eHHOIO cCOHMMBICTIO 200 AT Ointbiie 30
— MaiieHT norpelye npeBeHTUBHOI BeHTW sLil. [lpu HasBHMX 6 Ta Oliblie OaiiB
MOXJIMBO TIPOBEIEHHS Kapzio-pecmipatopHoro MoHitopyBanHa (KPM) abo
pecniparopHoro MoHiTopyBaHHs (PM). IlepepaxoBani nocnimxenns (IICI, KPM abo
PM) nokazoBo cmiBctaBHi s BusiieHHs COAC, ToMy He Mae mnorpedu
BUKOPHUCTOBYBaTH Ounbln  jgoporoBaptricHe gocaipkeHHs (IICIY), a MoxuBo
BUKOpHCTOBYBatH fani PM [15].

bepnincokuit onumyeanvhuk ons eusnenennsn annoe cwy (Berlin Questionnaire
[BQ]). IIpencrapisie co0010 aHKETY, IO CKIATAETHCS 3 3 po3auIiB (Bchoro 11 muTanp),
MOB'I3aHUX 13 PHU3HMKOM afHoe CHY. [HTepmperaniss pe3yibraTiB 0a3yeTbcs Ha
MMO3UTHUBHUX OIIHKaX (HasBHOCTI xo4a 0 2x 6aniB) y po3auiax 2 ado 3 Ta BiAmoBigae
BHCOKOMY PH3HKY alHOe, MO3WTHBHA OIiHKAa y 1 po3numl (xoua 6 1 Gan) o3Hauae
HU3BKUH PU3UK amHoe y narienta (Tabmuist 2)

Taoauus 2. bepaiHCbKMH ONUTYBAJIBLHUK

bepnincokuit onumyeanvHux
Pozain 1 Pozain 2 Po3zain 3
1. Bu xponere? 6. Ak yacro Bu BimuyBaete | 10. Hu ctpaxnaere Bu
a) Tax (1 6amn) CTOMJICHICTh YU BTOMY Ha TIIEePTOHIYHY
6) Hi (0 6aniB) nicis cHy? XBOpOOy?

ISSN 2663-5712 83 www.sworldjournal.com



SWorldJournal Issue 20 / Part 1 Z‘:?‘E} ‘\)
B) He 3naro (0 6aniB) a) Maiixe momas (1 6a) a) Tak (1 6am)
0) 3-4 pa3u Ha Twxaens (1 | 6) Hi (0 6ariB)

Oam)

B) 1-2 pa3u Ha TrkzeHsb (0
OatiB)

r) 1-2 pa3u Ha micsus (0
0aJiB)

1) Pinko um Hikonu (0
0aJiB)

B) He 3naro (0 6aniB)

2. Sxuo Bu xpornere,
TO Bar xpomiHHs:

a) Tpoxu ronocHiie 3a
nuxaHHs (0 6amB)

0) Takuii cammuii Ik
po3moBa (1 6air)

B) ['yuHnime 3a
3BUYalHY Po3MOBY (1
oau)

7. Ilig yac Hecranus Bu
BiTIyBa€TE BTOMY,
MIISIBICTB, PO30UTICTBH?

a) Maiixke momas (1 6a)
0) 3-4 pa3u Ha THKACHD (1
Oam)

B) 1-2 pa3u Ha TrokzeHs (0
OatiB)

r) 1-2 pa3u Ha Micsp (0

11. Po3paxyiite Bam
IMT (innekc macu Tina)
3a popmymoro: IMT =
Mmaca Tisia
(Kr)/3pocTaHHs y
KBajpaTi (cm).

a) monax 30 (1 6an)

6) menmie 30 (0 6amiB)

0) 3-4 pa3u Ha
THKACHB (1 6am)

B) 1-2 pa3u Ha
TkAeHB (0 6aiB)

r) 1-2 pa3u Ha Mics1Ib
(0 6amniB)

1) Pinko um Hikonu (0
0aJiB)

r) Jlyxe rydauii — aytu | 6aiiB)

B cyciaHiM KimMHarTi (1 1) Pinko un Hikonu (0
0an) 0aJiB)

3. Sk yacro Bu 8. Bu xonuch 3acunanu 3a
xponere? KepMOM?

a) Maiixe monus (1 a) Tax (1 Oai)

Oaur) 6) Hi (0 6amniB)

4. Bai xpormiHHs
3aBa)ka€ OTOUYHOYHM
moasaM?

a) Tax (1 Oain)

6) Hi (0 6amniB)

B) He 3nato (0 6aiB)

9. SIkm1o Tak, TO AK YacTO
1€ TparIsieTbes (Y IbOMY
IUTAHHA Oanu He
BpPaxOBYIOThCS)?

a) Maifbxe 1moHs

0) 3-4 pa3u Ha TUXKICHD
B) 1-2 pa3u Ha TUKICHD
r) 1-2 pa3u Ha MicSIIb

1) Pinko um HikosIn

5. XTOoCh IIOMIYaB, 110
Bu nepecraere quxaru
yBi CHi?
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a) Maiixe moaus (1
Oam)

0) 3-4 pa3u Ha
THKAeHB (1 6am)

B) 1-2 pa3u Ha
TKAeHB (0 OamiB)

r) 1-2 pa3u Ha MicsIb

(0 GamiB)

n) Pinko um Hikonu (0

0aJiB)

Bucnoeox y po3oini 1: | Bucnoeok y po30ini 2: Bucnoeox y po3oini 3:
[Tpu cymi GaniB 2 4yu [Tpu cymi GaniB 2 4yu O1rinka BBaXa€eThCS
OlIbIIIe OTTIHKA O1JIbIIIe OIIHKA BBAXKAETHCA | TO3UTHUBHOIO 32
BBAXKAETHCS MO3UTUBHOIO. HasBHOCTI xo4a 6 1
MTO3UTHUBHOIO. Oaua.

IlIxana connueocmi Engpopma (Epworth/ ESS).

J103BOJIsSIE  YTOUHUTH OCOOJIMBOCTI B PI3HOMAHITHUX KUTTEBUX CHUTYaIlisiX.
[TamienTa 3amUTYIOTh YW BIYYBa€ BIH COHJIMBICTh MPU YHTAHHI, MPOCMOTPI
TeJIEeBI31MHUX MIporpaM, B yMOBax, 110 HE MOTPEOYyIOTh aKTUBHOCTI (TeaTp, 3acigaHHs,
JIeKIIii), Tpu nepeOyBaHHI B TPAHCIIOPTI B SIKOCTI Macakupa MeHbIle 1 TOIuHH, Y
JpyTiil NONOBUHI JHS, TP O€Ci/l 3 KUMOCH, MICHs MpUiioMy 11 a00 B aBTOMOO1IIbHIM
poO11i. BiAnoBiTh TpakTyeThes B 6anax. 0 — HEMa€e COHIMBOCTI, |- HU3bKA COHJIUBICTD,
2 — moMipHa Ta 3 BUpakeHa COHJIMBICTh. Ko marieHT Habupae Bix 6 g0 12 6amiB -
[ BIANOBIJA€ MOMIPHINA JIEHHIA COHJIMBOCTI Ta MAI[€HTY OLLUIBHO BUKIIOYUTH
HasBHICThH po3najiB cHy. Big 12 mo 17 GamiB — icHye BeJIMKa BEPOTITHICTh PO3JIA/IiB
CHY Ta NallleHTOB1 TpeOa HAMOJIEITIMBO PEKOMEHIyBaTH 0OCTEKUTHUCH. SIKILIO BUSBIECHO
Ounbmie 17 OamiB — i1l HETaHO TTPOBECTH OOCTEKEHHS IS BUKIFOUCHHS PO3JIAJIIB
CHY.

Ak OauuMo, aHKETH Ta TUTAHHS a0CONIOTHO He ckiaaHi. I[IpoBeneHHs
ONMUTYBaHHS He 3aiiMae Oararo yacy.  MoXHa TMOMITHUTH, IO B aHKeETax
BUKOPHUCTOBYIOTBCS MaiKe OJHAKOBI OOTSKYIOUl IMOKAa3HUKU: JE€HHA COHJIUBICTD,
XpOIiHHA, piBeHb apTepiaJbHOrO PU3MKY, Bara Ta iHIIE. IX HasBHICTL Ta/abo
KOMOIHAIIIS y TAll€HTa MOXe B1J0Opa)XkaTu piBEHb PU3UKY HASIBHOCTI COHHOTO alHOE
[12]. Auketn STOP-Bang manu HailBuiy 4yTiuBicTh 11 nporao3yBanas COAC, Toxi
ak ESS maB HaiiBuity cnenugiunicts [16-17].

BucnoBxu

BuxopucranHs onuTyBaJIbHHUKIB 33 HASIBHOCTI1 JICHHOI COHJIMBOCTI y MaIlieHTa He
3aiiMae 6araTo 4acy Ta He BIIHOCUTBHCA JI0 BUCOKOBApTiCHOI AiarHocTuku. [IpoGiema
CHOTOJICHHS - JIOBTUH Ta TPUBAIUN NUIAX JO ICTUHHMX MPUYMH COHJIUBOCTI Ta J0
JIarHOCTUKHU MOPYIIEHb JAUXaHHS YBl CHI, 4epe3 BEJIUKY BapTiCTh OOJIaAHAHHS, SKE
HEOOX1/THO JJIs TIATBEP/XKEHHS J1arHo3y Ta BUSHAYEHHS MOabIII0T TAKTUKHN BEICHHS
MallieHTa.
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Abstract. The article deals with the problem of underestimating the clinical significance of the
widespread complaint of patients - daytime sleepiness. The importance of using the STOP BANG,
Efort, Berlin questionnaire in the practice of a doctor of any specialization. Guidance of these
questionnaires is necessary to identify the pathological condition - night apnea syndrome.

Keywords: daytime sleepiness, night apnea, diagnosis of sleep disorder, prevention of
complications.
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Anomauin. Posenanymo cyuachy cucmemy npoghecitinoi niocomosxku MatuOymuix mazicmpis 3
@izuynoi mepanii  y SUWUX HABYATLHUX 3AKNA0AX, KA NOBUHHA OPIEHMYEAMUCH HA
bioncuxocoyianbhy MoOelb  3aX60PIEAHHS, MINCHAPOOHY  Klacugixayio  QyHKYioHny8aHHs,
oOMediceHb  HCUMMEDIIbHOCME | 300P08’5l, KOHYENnyiro Ccanomozenesy. YmouHeHo KOHYenyiro
npogeciiinoi nio2omosKu MaubymHix mazicmpis 3 izuunoi mepanii' y 6UUUX HABUATLHUX 3AKAA0AX,
Wo 6azyemvcsi HA MemoOON0IUHOMY, MEOPEeMUYHOMY Mda NPAKMUYHOMY KOMNOHEHMAX, sKi €
83aemo0itouumu ma 63aemosanexchumu. Q62pyHmosano npiopumemui HANPAMKU YOOCKOHATIEHHS
npoghecitinoi niocomosku axisyis i3 ¢hizuunoi mepanii.

Kniouogi cnosa: ¢hizuuna mepanis, mazicmp, HABYANbHI NPOSPAMU,  BUWUL HABYATLHUL
3axnao.

Berym.

B ymoBax rnoGamizarii, iHTerpauii ¥ YCKJIAQAHEHHS COLIAJIbHOI ISIIBHOCTI,
3HaYyHOI KUIBKOCTI 1H(opMallli, MBHUAKOTO Ta MOCTIHHOTO OHOBIJIEHHS TEXHOJIOT1H
MaiOyTHI MaricTpu 3 (pi3WYHOI Tepamii MOXKYTh YCHIIIHO (DYHKIIOHYBaTH TUIbKH B
TOMY BUNAJKY, SIKIIO BOHM MAaTHUMYTh IE€BHI HUTTEB1 LIHHICHI Opi€HTAaIlli, SKOCTI 1
3110HOCTI, 110 3a0€3MeYyI0Th CTIMKICTh 1X PO3BUTKY, COLIIaJbHY MOOUIBbHICTD, TBOPYY
0COOUCTICHY MO3MIIIO Ta THYUYKY aJanTailito 10 Bcix TpaHcdopmariiii. Lle o6ymoBitoe
HEOOX1HICTh 3aMiHU TPAIULINHOI akaJAeMiyHO1 MapaJUurMyU BHUILOI OCBITH Ha HOBY,
gKa OLIBIIOK MIPOIO BIANOBIJATUME AKTYaJIbHUM 1 MEPCIEKTUBHUM NOTpedam siK
PO3BUTKY CYCHIJIbCTBA, TaK 1 TOTpedaM MalOyTHIX MaricTpiB 3 (Gi3uyHOI peadiiTallii.
CTaHOBNIEHHS 1 PO3BUTOK CHCTEMH MPO(ECIHOI MIrOTOBKM MalOyTHIX MaricTpiB 3
¢i3uyHO1 Tepamii y BHUIIMX HABYAJIBHUX 3aKjagax, 0a3ylouuch Ha MO3UTUBHUX
3100yTKax 3apyODKHOTO JOCBITY, JO3BOJISE YCBIJIOMUTH CYCHIJIbHY HEOOXIIHICTH
SAKICHOTO OBOJIOJIIHHS MaricTpaHtaMud Tpo(deciiiHO OpiEHTOBAaHUMH 3HAHHSIMH,
BMIHHSIMH Ta HaBUYKaMH, OCOOUCTICHUMH 1 TPO(DECIHO 3HAYYIIUMH SKOCTSIMH,
30KpeMa KOMYHIKaTUBHUMU W OpraHi3alliiHUMU 310HOCTSIMH, TBOPUYUM MTOTEHITIAJIOM
Ta eMIMAaTIENO, 10 JO3BOJIHUTH iM €()eKTHBHO 3aCTOCOBYBATH 3aCO0M HAYKOBO-IOCIIITHOT
poboTu Ta 3acobm (izuyHOi peabimitaiii mpu poOOTI Yy MYJIbTUIUCHHUTITIHAPHIN
KoMaH/I1 (paxiBiiB pizHoro mpodimo [1,6,7].

OCHOBHMH TEKCT.

AKTyaJbHICTb 1 JOLUUIBHICTh JOCIIKEHHS MpodeciiiHOl MiAroTOBKH MaiOyTHIX
MarictpiB 3 I3U4HOI Tepamii y BHIIMX HaBYAJIBHUX 3aKiajax JAeTepPMIHOBAHO
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HEOOX1IHICTIO TIOJOJIaHHS CYIEePEYHOCTEH, 10 BUHUKAIOTh MDK: 00’ €KTHBHOIO
noTpedOI0 CyCHUIbCTBA Ta 3pPOCTAHHSAM MOMUTY Ha MaricTpiB 3 (i3MUHOI Tepamii, Ta
HEJIOCTaTHIM PiBHEM TOTOBHOCTI BUITYCKHUKIB BHUINWX HABYAIBHUX 3aKJIQIIB J0 IUX
BUIIB OISUILHOCTI; HOBUMHM BHMOLaMHU [0 IIIJABHUIIEHHS SKOCTI BMIIOI OCBITH Ta
HEJOCTaTHBOIO PO3POOJIEHICTIO I HAyKOBOIO OOIPYHTOBAHICTIO CUCTEMH MPOGeCiitHOT
MiATOTOBKM MaWOyTHIX MaricTpiB 3 (i3uyHOi Teparii, MoTpe6o0 B OHOBJICHHI
MporpamMHOro, 1HMOPMAIIIHHOTO 1 HAYKOBO-METOAMYHOTO 3a0€3MEUEHHSM I[hOTO
MpolleCy; CY4YaCHMMHU TEHJCHIISIMU TpaHchopmallii BHUIIOI OCBITH B yMOBax
riiobanizalli Ta €BpOIHTErpallii Ta HEJOCTATHIM ypaxXyBaHHSIM MMO3UTHUBHOTO JTOCBITY
MIATOTOBKY MaOyTHIX (PI3MYHUX TE€PaNeBTIB Yy BUIIMX HABYAIBHUX 3aKJafax pi3HUX
KpaiH cBity [3.4].

CyuacHa cucrema mnpodeciiiHOi MIArOTOBKM MalOyTHIX MaricTpiB 3 (¢i3U4HOI
pealbumiTalii y BUIIMX HaBYAIBHUX 3aKJIa/IaX B YMOBaX COIIOKYJbTYPHOI IHTErpallii B
€Bporeiicbke CIIBTOBApPUCTBO NMOBHHHA OPIEHTYBATHCA Ha CTPATEriuHi OPIEHTHUPH 1
0a30Bl MPUHIMITK PO3BUTKY peadimiTamiiHoi cdepu : GionmcuxocoriaabHy MOACTb
3aXBOPIOBaHHS, MDKHApOJIHY  Kiacu]ikamiio  (QYHKIIOHyBaHHS, OOMEXEHb
KUTTENSUTBHOCTI 1 370POB’ s, KOHIIEMIIIIO callfoToreHe3y. bioncuxocoriaibHa MOJEb
3aXBOPIOBaHHS 3a0e3neuye MUKAUCIUIUTIHAPHUNW, CUCTEMHUN MiIXiJ B Cy4YacHIH
MEJUKO-COIiaIbHIN peabimitamii. 3rigHO I MOJENi, KOXXHE 3aXBOPIOBAHHS
po3risAaeTbcs Ha OIOJNIOTIYHOMY, TICHXOJIOTIYHOMY 1 COLIadbHOMY pIBHAX 1
nepeadayvae 3aCTOCYBaHHS peallTiTalliHUX 3aX0/IB Y BCIX TphOX HampsiMkax. Came
OlomcuxocolliajibHa MOJENIb 3aXBOPIOBaHHSI OyJia B3sATa 3a OCHOBY MDKHApOIHOT
kiacudikaiii  QyHKIIIOHYBaHHSA, OOMEXEHb I KUTTENISUIBHOCTI 1  3J0pOB’S.
CamrotroreHes - 11e KOHIIENI[is HEOOX1THOCTI PO3BUTKY MOTEHI1ATy MO3UTUBHUX 3MiH,
AKl 3aCTOCOBYIOTbCA Il OOIPYHTYBAHHS BHUXOBHHMX 1 IENAaroriyHUX 3axOJlIB B
pealiumiTalii 1Ji1 BAXOBaHHS 3JI0POBOIO CIIOCO0Y JKUTTSL.

CydacHa KOHILEINLIA MIATOTOBKM MalOyTHIX MarictpiB 3 (i3u4HOi Tepamii
0a3yeTbcsi HA METOJI0JIOTTYHOMY, TEOPETUYHOMY Ta MPAKTUYHOMY KOMITOHEHTAX, SIK1 €
B3a€MOITIOB’ I3aHUMH, B3a€EMOIIFOYMMH Ta B3a€EMO3AJIC)KHUMHU OJUH BiJl ogHOTO [3,4].

MeToa0/I0TIYHIIT  KOMIIOHEHT BiJOOpakae peaizalilo METOJI0JIOTTYHUX
MIXO0IB (KOMITETEHTHICHOTO, aKC10JIOT1YHOTO, Cy0’ €KTHO-TISUTHHICHOTO,
napajurMajibHOTO, aKMEOJIOTIYHOTO, CUHEPreTHYHOTO, CUCTEMHOTO  Ta
KyJBTYpPOJIOTIYHOT0) A0 TpodeciitHoi MmiAroTOBKM MaiOyTHIX MarictpiB 3 (pizuyHOI
pealuiTallii y BUIIIMX HaBYAIbHUX 3aKjIajax.

3acTOoCyBaHHSI KOMIIETEHTHICHOTO M1JIX01Y JO3BOJISE: 3a0€3MEUUTH IHTErPOBAHY
npodeciiiny miAroToBKY MailOyTHIX MaricTpiB 3 (i3nyHOi peadutiTalii 10 HAyKOBOI 1
npodeciiiHoi  IIAJBHOCTI HAa OCHOBI OTpPUMaHUX 3HAaHb, yMIHb 1 HaBUYOK,
HEMEPEPBHICTh 1X MpOQEeCIHHOrO0 PO3BUTKY Ta IIJIECHPSIMOBAHOI Opl€HTALll Ha
e(eKTUBHE BUKOHAHHS 3aBJaHb, IOB’S3aHUX 3 BIJHOBJICHHSAM, 30€pEKEHHAM 1
3MIITHEHHSIM 3I0POB’sI JIFOJAMHM; 3/IIHCHUTHU MEePEeXiJ Ha KOMIETEHTHICHO OPIEHTOBAHY
napajurMy OpraHizaiii HayKOBO-JOCHIIHOT [IsJIbHOCTI MaiOyTHIX MaricTpiB 3
¢b13u4HOI peabimiTarlii, CyTHICTIO SIKOi € YpaxXyBaHHS HE JIMIIE TaTy3eBOi Crielu(iKu
MaiOyTHBOI peabimTaIliiHOl JiSILHOCTI, ajie IMOCIIIOBHE 3a0e3MeueHHs] MOXKIMBOCTI
BUOOPY CTYJI€HTaMHU 1HJIMBIyajIbHOI TPAEKTOPIT B HAYKOBO-IOCTIIHIN poOoTI [2].

SWorldJournal Issue 20 / Part ]

ISSN 2663-5712 89 www.sworldjournal.com



32.

SWorldJournal Issue 20 / Part 1 \Qp

Peauizariisi akcioIOriyHOTO MiAXOIY J03BOJIsI€ ChOPMYBATH IIHHICHE CTABJICHHS
ManOyTHIX MaricTpiB 3 (13UUHOI peadimiTaliii 10 HayKOBOi 1 MpodeciitHOl AISITBHOCTI,
10 3a0e3nevyye po3BUTOK 1X LUIFOBUX YCTAaHOBOK, OPIEHTAIlI0 HA AKTUBHY JKUTTEBY
MO3UIIO Ta TBOPUICTh; YCBIJOMIICHHS 3HAYYIIOCTI Li€l ISITbHOCTI, CIIPUIHATTS 11 K
chepu camoakTyaizallii, camopeanizaiii Ta CaMOCTBEPIKCHHSI.

Cy0’€KTHO-ISTTBHICHUH MIAX1J Y BUIIIA peaOuTiTamiiHii OCBITI 30pi€HTOBAHUMN
Ha PO3BUTOK TaKUX COIIAIbHO Ta MPOGeCIiHO BaXKJIMBUX XaPAKTEPUCTUK MAMOYTHIX
MaricTpiB 3 (¢i3M4HOi peaduriTamii, SK: 1HTEJIEKTYaJbHO-KOTHITUBHI BJIACTHBOCTI:
KOMIIETEHTHICTh, MpodecioHali3M, 3arajbHa KyJbTypa, €pYyAMIls, BOJOIIHHS
Cy4acHUMH peadiaiTalliiHUMU TEXHOJIOTISIMU; 3IaTHICTh HE JIUIIE A0 OBOJIOAIHHS, a i
MPOAYKYBaHHS Ta TBOPYOTO TMEPETBOPEHHS 1JIed 1 MpeaMeTiB HaBKOJIUIIHBOT
JTUACHOCTI; YCBIJJOMJICHHS IIOCTABJICHUX 3aBJaHb 1 YCTAHOBOK peaOuliTaiiiHol
JUSITBHOCTI Ha BCIX €Tarax ii peatizailii, 34aTHICTh 0 CAMOCTIHHOTIO iX BUSHAYCHHS Ta
BUPIIIEHHS; 3/aTHICTh JO CaMOCTIHHOTO BHECEHHS HEOOXIJHUX KOPEKTUB Y
peabumiTaiiiHy AiSUTBHICTB; 3JaTHICTh 1 MPAarHEHHS 10 MOPAJIbHOTO BHUOOpPY, HOTO
OOTpYHTYBaHHS Ta CaMOBHU3HAYCHHS B CKJIQJHUX MPOOJIEMHHMX CHUTYyaIlliX, IO
BUHUKAIOTh y MPOIIEC] 31HCHEHHS TpodeciitHOl MiIbHOCTI; 3JaTHICTh 10 pediiekcii
SK BKJIMBOI YMOBU CAMOPETyYJIAIlii Ta CaMOYTpPAaBIIHHS; 3/IaTHICTh 10 CaMOAHaJI3y
MPOIIECy 1 Pe3yJbTaTiB MISUTBHOCTI, MPAarHeHHS /10 KPUTHUYHOI Ta 1HHOBAIIMHOI iX
pediiekcii; crpsMOBaHICTh Ha CaMOPO3BUTOK, CAaMOBIOCKOHAJICHHS; 3JaTHICTH 10
peanizalii TBOpYOro NOTEHIlIaNny; YHIKAIbHICTh, HEMOBTOPHICTh, KOMYHIKa0€IJIbHICTb;
3/1aTHICTh JI0 BCTAHOBJICHHS KOHTAKTy 1 MPOJyKTUBHOI B3a€MOJIi 3 peadlliTaHTaMH;
MOpPaJIbHO-I[IHHICHI BJIACTUBOCTI: TYMaHHICTb, CIPABEJIMBICTb, €MIAaTisl; BOJIHOBI
BJIACTUBOCTI: MIpale31aTHICTh Ta HAMOJETJIUBICTD.

Peanizamiss  mapagurmanbHOro  MiAXOQy — 3a0e3nedye  CUCTEMHUM — Ta
0araToBUMIpHUN PO3TIISA MO0 MPOSKTYBAHHS IIJICH HaBYaHHS MalOyTHIX MaricTpiB
3 (izuyHoi pealimiTamii 1 HOro CKIAJOBMX HAa OCHOBI TIEBHUX OCBITHIX
KOHIIETITYIbHUX CXEeM, SIKI MPUUHATI B SKOCTI 3pa3ka BHUPILMICHHS JOCIHITHULBKUX
3aBAaHb.

VYrpoBa/ykeHHsT aKMEOJOTIYHOTrO TMIAXOAy Y BHILY OCBITY Tmepeabdayae
CTUMYJISILIIFO PO3BUTKY TBOPUYMX 3AI0HOCTEH Ta aKTyasi3allifo TBOPYOro MOTEHIIATY
MaiOyTHIX MaricTpiB 3 Gi3UUHOI peadiiTalii, 103BOJISIE MIABUIIUTH X MOTUBAIIIIO Ta
MOO1TI3yBaTH BHYTPIIIHI OCOOMCTICHI pecypcH Ha INUIAXY JOCATHEHHS YCHIXiB Ta
3pOCTaHHA B HAYKOBIH 1 mpodeciitHiil qisSIbHOCTI, M0 3a0e3neuyeTbes GopMyBaHHIM
aKMEOJIOT1YHOI CTIPSMOBAHOCTI 0COOMCTOCTI MaricTpa 3 Ppi3udyHOi peadiiTamii.

Peanizariiss cuHepreTHYyHOro miAXoay B MpodeciiiHii MmiAroToBIl MalOyTHIX
MaricTpiB 3 (i3u4HO1 pealimiTamii y BHUIIMX HABYAJIBHUX 3aKjajax TMOJSIrae B
MOCTIHHOMY OHOBJIEHHI 3MICTy, ()OpPM 1 METOAIB HABYaHHS NUIAXOM IHTETpaii
TpaJUMUIHHUX Ta IHHOBAlIWHUX MOrO acHeKTIB, L0 XapaKTePU3YETbCS TAKHUMHU
OPUHIIMIIAMU 1 BJIACTUBOCTSIMH, SIK BIIKPHUTICTh, CAMOOpraHi3allisi, caMOpPO3BHUTOK,
KpPEaTUBHICTb 1 HENHIAHICTh MUCIICHHS, KOOTIEpATUBHA B3a€MO/IIsS 1 B3a€EMOIOTIOMOTa,
YIOPaBIIHHS 1 CAMOBPSIIYBaHHS TOIIO. 3aCTOCYBAaHHSA CUCTEMHOIO MIIXOIY JT03BOJISIE
PO3TIIIHYTH Mpodeciiiny MAroTOBKY MakOyTHIX MaricTpiB 3 (pi3udHOi peadbimTalii y
BUIMX HABYAJIBHUX 3aKJIaJax SK CHUCTEMY, SKa XapaKTepU3yeTbCs IITICHICTIO Ta
€IHICTIO, B3AEMOJIIEIO TA B3AEMO3B’I3KOM 11 CTPYKTYPHHUX CKJIAJIOBUX.
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YrpoBaKeHHsT KyJbTYpPOJOTIYHOTO MAXOAY B mpodeciiiHy MiAroToBKYy
MaiOyTHIX MarictpiB 3 ¢i3uuHOl pealumiTamii y BHUIIMX HAaBYAIbHHMX 3aKiajax
nependadae Takl KOHUENTyaldbHI TpaHchopMmalli OCHOBHHMX CTPYKTYypHHUX
KOMITOHEHTIB BHUINOI OCBITHU: Ha PiBHI OCBITHIX LiJiell — cdopMmyBaTu npodeciiiny
KyJbTypy MalOyTHIX MaricTpiB 3 (i3uyHOi peaOuTiTaIlii; Ha piBHI 3MICTY BHIIOI
OCBITH — MIOCWJIMTHU KYJIBTYPOJIOTIUHY CKJIa0BY; Ha PiBHI I€JAarOri4yHUX TEXHOJIOTIN —
CIpsIMyBaTH 3yCHJUIS Ha NISUTbHICHE 3aCBOEHHSI MalOyTHIMH MaricTpamu 3 (i3U4HOI
peabumiTalii KyJbTypHUX HOPM 1 I[IHHOCTEH; Ha PIBHI OCBITHBOTO CEpelOBUIIA —
CTBOPUTH  KyJbTypOHAaCHUEHE CEpEIOBHUINEC HaBUaHHS; Ha OprasizaiiiHo-
YIPaBIIHCHKOMY piBHI — c(hOpMyBaTH OpraHi3aliiiHy KyJbTypy BHUILOIO HABYAJIHLHOTO
3aKjaay; Ha pe3yJabTaTUBHOMY piBHI — c(OpMyBaTH OCOOUCTICTh MalOyTHHLOTO
Marictpa 3 (p13U4HOI Teparii ik cy0’ €KTa KyJbTypH.

TeopeTnuHuil KOMIOHEHT Tepeadayae TeOpeTHUYHE OOIPYHTYBAHHS CYTHOCTI Ta
CTPYKTYpH TOTOBHOCTI MaiOyTHIX MaricTpiB 3 (i3M4HOI Tepamii 10 HayKOBOi 1
mpodeciitHoi isNIBHOCTI, PO3pOOJIEHHS KOHIICMINI MpU KOHCTPYIOBAHHI CHCTEMH
npodeciiiHoi MiATOTOBKM MaiOyTHIX MarictpiB 3 (i3uuHOl Tepamii y BHUIIUX
HaBUAJbHUX 3aKJIaJaX, pO3pOOJIEHHS Ta TEOPETHYHE OOIPYHTYBaHHS MOJENI
npodeciiiHoi MIATOTOBKM MaiOyTHIX MarictpiB 3 (i3uuyHOl Tepamii y BHUIUX
HaBUYaJbHUX 3aKJafaX, BU3HAUYCHHS KPUTEPIiB, MOKA3HUKIB 1 piBHIB C(HOPMOBAHOCTI
TOTOBHOCTI MailOyTHIX MarictpiB 3 (izuyHOi Tepamii A0 HayKoBOi 1 mpodeciitHoi
JISIBHOCTI.

[IpakTHyHUI KOMIIOHEHT nependayae (pyHKIIOHYBaHHS CUCTEMHU MpPOoQeciiiHOoi
MIATOTOBKM MaiOyTHIX MaricTpiB 3 (I3M4HOI pealduriTauii y BUIIUX HaBYAJIbHUX
3aKjajax Ha OCHOBI TpaHcdopmallii 3MICTy BHIIOI OCBITH, BIPOBAIKECHHS
1HHOBAlIMHUX OCBITHIX TE€XHOJIOT1H Y HABYaJIbHO -BUXOBHHI MPOLEC Ta PO3POOIICHHS
HABYAJIbHO-METOANYHOTO 3a0e3nedeHHss Npo¢eciiHO OpIEHTOBAHWX JAMCLHUILIIH,
OBOJIO/IIBAHHS SIKUMU CIIPUATUME I1IBUIIIEHHIO KOHKYPEHTOCIIPOMOYKHOCTI MaricTpiB
3 (pi3uuHOT peabimiTalli Ta JOCATHEHHS HUMHU B1AMOBIIHUX BEPIIMH Y POOOTI [5].

dopMyBaHHSA IIHHICHOTO CTaBJEHHS MariCTpaHTIB 0 HAYKOBOi 1 mpodeciitHol
TISUTBHOCT1 PO3MIISIIAETHCA K CKIAJAHUM TUHAMIYHUN TIPOLIEC, METOIO 1 pe3yIbTaTOM
SKOTO € MO3uTHBHA TpodeciiftHa imeHTudikaris MaiOyTHIX MaricTpiB, CIPUHHATTS
HUMU MalOyTHBOTO TIpalleBIallITyBaHHS $IK cdepu iXHBOI caMmoakTyamizaiii Ta
caMopeaiizallii, o0 JeTePMIHY€TbCSI BHUCOKHMM PIiBHEM BMOTHUBOBAHOCTI, CTIHKHM
iHTEepecoM, OakaHHSM 1 BHYTPIIIHBOIO MOTPeOOI0 B mpodeciiHOMy 3pOCTaHHI.
CydacHa cuctemMa mnpodeciiiHoi MIATOTOBKM MalOyTHIX MarictpiB 3 (i3WdHOi
pealumiTamii y BUIIMX HaBYAJIbHUX 3aKJa/lax B yMOBaX COIIOKYJIbTYPHOI IHTErpalii B
€Bporeiicbke CHIBTOBAapHUCTBO IMOBHHHA BIANOBIAATH CBITOBUM 1 €BPOINEHCHKUM
CTaHJapTaM BHUIIOi OCBITMU Ta CY4YacCHHMM CTpPATEriuHUM OpPIEHTHpPAM pPO3BUTKY
peabiniTariitHoi chepu.

[IpiopuTeTHUMH HanpsIMaMH YJI0CKOHAJIEHHsI MpodeciitHOo1 MiAroTOBKU (PaxiBIliB
13 13u4HOI Teparii BBa)KaeMO TaKi: yJIOCKOHAJICHHS CTaHIapTiB BUIIIO1 OCBITH; 3MIHY
BUMOT JI0 BCTYITy Ha Kypc (pi3uuHOi Teparii; 3aiydeHHs paxiBiiB y cdepi HizuyHoi
Teparii 10 MpoIecy po3poOKHU 3MICTy OCBITHIX MPOTpaM Ta OpraHizailii HaBUaHHS;
KOPEKIIII0 3MICTY HaBYAJIbHUX MpPOrpam; 3a0e3neyueHHs KIHIYHOT OCBITH Ta (haxoBoi
MiATPUMKH CTYICHTIB-TIPAKTUKAHTIB; BIPOBAKCHHS HAYKOBO-IOKAa30BOi MPAKTUKH,
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3MiHY BUMOT' 10 MpodeciitHoi kBamidikallii BUKIaJadiB MPAKTAYHOTO HABUYaHHS;
creriani3alito MariCTepCLKOI MiATOTOBKH (paxiBIiB 13 (13UUHOI Tepamii; HOKpameHH;I
3BOPOTHOTO 3B ’SI3Ky MDK YHIBEpCHUTETaMHM Ta 3aKJafamH OXOPOHU  3/10POB 1
COLIIAJIbHOTO 3aXMCTy; aKTHBHE BUKOPHUCTAHHS CIIIBIIpAIll YHlBepCI/ITeTlB 13
rpOMaJICbKUMH OpraHi3allisiMy; BIPOBAIKEHHS e(DEKTUBHIX MEXaH13MIB aKpeAUTaLlii
OCBITHIX IporpaM 1 cepruikarii kBamidikamii Gi3MIHUX TepaneBTiB; IHTErpaIiio B
€BPONCHCHKUI 1 CBITOBUM OCBITHIN IIPOCTIP.

BucHoBku

1. CyyacHa cucrema npogeciiiHol MiAroTOBKM MalOyTHIX MaricTpiB 3 (pi3uyHOI
Tepanii y BUIIMX HABYaJIbHUX 3aKJIaJjaXx MOBHMHHA OPIEHTYBAaTUCA HA CTpATErivHI
OpIEHTUPH 1 0a30B1 MPUHLMUIIKA PO3BUTKY peaOuTiTalliHOI chepH : 610ICUXOCOIIaTbHY
MOJICJIb 3aXBOPIOBAHHA, MDKHAPOAHY Kiacu@IKallilo (QyHKIIOHYBaHHS, OOMEXEHb
KUTTENSUIBHOCTI 1 3J0pOB’Sl, KOHLEIMLII0 cantoTorenesy 1a CouianbHy IOKTPUHY
€sporneiickkoro Corozy.

2. CyyacHa KOHIICMIIisi MIATOTOBKM MalOYyTHIX MaricTpiB 3 (hi3U4HOI Teparii
0a3y€eThCsl HA METOI0JIOTIYHOMY, TEOPETUYHOMY Ta MPAKTUYHOMY KOMITOHEHTAX, Kl €
B3a€MOIIOB’ A3aHUMHU, B3a€EMOII0YMMHU Ta B3a€EMO3aJI€KHUMU OJIMH B1J] OJJHOTO.

MeTrononoriyHuil  KOMIIOHEHT BiloOpaXkae peami3aiilo MEeTOJO0JOTIYHUX
MIXO0I1B (KOMITETEHTHICHOT O, aKC10JIOT1YHOTO, Cy0’€KTHO-TISIbHICHOTO,
NapajurMajlbHOTO,  aKMEOJIOTIYHOTO,  CHHEPreTMYHOTO0,  CHCTEMHOro  Ta
KYJBTYpPOJIOTIYHOT0) A0 MpodeciiiHOi MiArOTOBKM MailOyTHIX MarictpiB 3 (pi3uyHOI
pealbuiTallii y BUIIIMX HaBYAIbHUX 3aKjIajax.

TeopeTnyHuil KOMIOHEHT Tepeadavae TEOpPEeTHUYHE OOIPYHTYBAHHS CYTHOCTI Ta
CTPYKTYpH TOTOBHOCTI MaiOyTHIX MaricTpiB 3 (I3UYHOI Tepamii 10 HayKOBOi 1
poQeciiiHOl AiSNIBHOCTI, PO3pPOOJIEHHS KOHLEIMLII Ta TEOPETUYHE OOIPYHTYBAHHS
Mozeni npodeciitHol miArOTOBKA MalOyTHIX MaricTpiB 3 (i3UUHOI Tepamii y BHIIUX
HaBYAJIbHUX 3aKjaJaX, BU3HAUEHHS KPUTEPIiB, MOKA3HUKIB 1 PIBHIB C(HOPMOBAHOCTI
TOTOBHOCTI MailOyTHIX MarictpiB 3 (i3uyHOi Tepamii A0 HAyKOBOi 1 mpodeciitHoi
TISIBHOCTI.

[IpakTHyHUN KOMIOHEHT Tependadyae (yHKIIIOHYBaHHS CHUCTEMHU MpodeciitHol
MITOTOBKYA MalOyTHIX MaricTpiB 3 (i3WYHOI Tepallii y BUIIUX HaBYAIbHUX 3aKJIagax
Ha OCHOBI TpaHcdopmallli 3MICTy BHIINOi OCBITH, BIPOBAPKCHHS I1HHOBAIIMHUX
OCBITHIX TEXHOJOTIA y HaBYaJIbHO-BUXOBHUU MPOIEC Ta PO3POOJICHHS HABYAIBHO-
METOJAMYHOTO 3a0e3nedeHHsT MpodeCiiHO OPIEHTOBAHMX TUCIUILIIH, OBOJIOIBAHHS
SAKUMH CIPHUATHME MiIBUIICHHIO KOHKYPEHTOCIPOMOXKHOCTI MAaricTpiB 3 (i3HU4HOI
pealumiTamii Ta JOCSITHEHHS! HUMH BIATIOBITHUX BEPIIMH y pOOOTI.

3. Cuctema mnpodeciiiHoi MIATOTOBKM MaiOyTHIX MaricTpiB 3  (Gi3U4HOI
pealimiTamii y BUIIMX HAaBYAJIBHUX 3aKJIaJaX B YMOBaX COIIOKYJBTYpPHOI 1HTerparii
1J1I00aTI30BaHOTO CYCIUIBCTBA B €BPOIEHCHKE CITIBTOBAPUCTBO MOBUHHA BiNOBIAATH
CBITOBUM 1 €BPONEHCHKUM CTaHJapTaM BHILOI OCBITH Ta Cy4aCHUM CTpaTEriyHUM
OpIEHTHPAM PO3BUTKY peaduTiTaiiitHo1 chepu.

4. OOrpyHTOBaHO TIPIOPUTETHI  HAINpPSMKUA YJIOCKOHAJICHHS MpodeciitHol
MIATOTOBKM (paxiBIIiB 13 (p13UYHOI Teparii y BUIIUX HABYAJIBHUX 3aKJIaaX.
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Abstract. The modern system of professional training of future masters in physical therapy in
higher educational institutions is considered, which should be based on the biopsychosocial model
of the disease, the international classification of functioning, limitations of life and health, and the
concept of salutogenesis. The concept of professional training of future masters in physical therapy
in higher educational institutions, based on methodological, theoretical and practical components,
which are interactive and interdependent on each other, has been specified. Important directions for
improvement of professional training of physical therapy specialists are substantiated. We estimate
the following as priority directions for improving the professional training of physical therapy
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specialists: improvement of higher education standards, changing the requirements for admission to
the physical therapy course; involvement of specialists in the field of physical therapy in the process
of developing the content of educational programs and organization of training; implementation of
scientific and evidence-based practice; changing the requirements for the professional qualification
of teachers of practical training; specialization of master's training of specialists in physical therapy;
improvement of feedback between universities and institutions of health care and social protection,
public organizations,; implementation of effective mechanisms for accreditation of educational
programs and certification of qualifications of physical therapists, integration into the European and
world educational space.

Keywords: physical therapy, master's degree, educational programs, higher educational
institution.
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DIFFICULTIES IN THE DIAGNOSIS OF PNEUMONIA IN VICTIMS
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Abstract. Burn injury is one of the most common types of injuries and is a severe medical,
social, and economic problem. In Ukraine, up to 35 thousand people get thermal injuries every year.
Pneumonia in patients with burns and airway injury (Al) is the most common complication at any
stage of patient treatment, which worsens the prognosis and is often the cause of death. Early
diagnosis of pneumonia and timely treatment is an urgent task especially in wartime. The study aimed
to study the features of the course and informative criteria for the early diagnosis of pneumonia in
patients with thermal burns, depending on the age, depth, area of the lesion, and the presence or
absence of AL We retrospectively analyzed 749 case histories and 92 acts of forensic examinations
of patients who were treated in the burn center of Dnipro for three years at the age of 18-73 years,
men - 494, women - 255 people with a total area of damage from 5 % to 95 % of the body surface. It
has been established that pneumonia can develop at any stage of a burn injury. Al increases the
incidence of pneumonia by 1.37 times. In patients under the age of 60 years, pneumonia developed
in 38.1 % of cases with a lesion area > 40%, in patients older than 60 years - in half of the patients
(53.6 %) with a smaller lesion area (= 20 %). With deep burns in patients under 60 years of age,
pneumonia was stated in 43.9 % with a lesion area of > 20 %, at the age of > 60 years - in half (51.2
%) with a lesion area of 5 %. Standard clinical and laboratory diagnostic criteria for pneumonia are
often offset by burn injury manifestations. Therefore, it is necessary to pay attention to risk factors;
X-ray examination of the lungs in 2 projections is mandatory for 2-3 days in patients older than 60
years, even with a mild degree of burn injury without Al in the presence of concomitant pathology
and all patients with the presence of Al, despite the absence of physical data in the lungs. Antibiotic
therapy should be corrected considering the microbiological examination of sputum, wound surface,
serological studies, and local resistance of microflora.

Keywords: burn injury, pneumonia, respiratory tract injury.

Introduction.

Burn injury is one of the most common types of injuries and is a severe medical,
social, and economic problem. According to the WHO, in peacetime, in the structure
of general injuries, burns occupied the 3rd place among all injuries. According to
WHO, 30% of traumatic injuries are burns. In many high-income countries, mortality
from burns is low, but non-fatal burns constitute a significant cause of morbidity,
including prolonged hospitalization, disfigurement, and disability. In Ukraine, up to 35
thousand people get thermal injuries yearly [1]. The issue of burn injury in wartime is
especially relevant. Burns received during military operations account for 2 to 5 % of
combat injuries [2,3]. Group and mass burns have become more frequent, the number

of patients with extensive deep burns has increased, and mortality has increased, which
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amounts to tens of thousands of burn patients annually.

Pneumonia in patients with burns and airway injury (Al) is the most common
complication at any stage of patient treatment, which worsens the prognosis and is
often the cause of death [4,5]. Therefore, early diagnosis of pneumonia and timely
treatment are urgent tasks at all stages of burn disease.

The aim of the study.

The study aimed to study the features of the course and informative criteria for
the early diagnosis of pneumonia in patients with thermal burns, depending on the age,
depth, area of the lesion, and the presence or absence of Al.

Materials and methods.

We retrospectively analyzed 749 case histories and 92 acts of forensic medical
examinations of patients treated in the burn center of Dnipro for three years. The study
included patients with thermal burns only. The age of patients is 18 to 73 years, men -
494, women - 255 people with a total burn area from 5 % to 95 % of the body surface.
Deep dermal burns were diagnosed in half of the patients (51.3 %). All patients were
divided by age category into two groups: group 1 - 18 to 60 years (458 people) and
group 2 - over 60 years old (291 people). Each group of patients was divided into two
subgroups: the 1st - without Al and the 2nd - with AI (138 patients from the first and
78 from the second group).

Results and discussion.

In patients of the 1st group under the age of 60 with superficial burns, pneumonia
developed in 38.1% of cases, and the area of the lesion was 40 % or more of the body
surface, with deep burns - in 43.9% and the area of the lesion was > 20 %. In the second
group of patients aged 60 and older with superficial burns, pneumonia developed in
53.6% of cases and burn area > 20%, and deep burns - in 51.2% of cases and burn area
> 5%. In patients of the 2nd group with superficial burns and an aggravated history
(COPD, diabetes mellitus, pneumofibrosis, etc.), pneumonia developed with a smaller
burn area - from 10 %.

The development of pneumonia in patients of the second subgroup with Al was
1.37 times higher and did not depend on the patient's age.

Acts of a forensic histological study of the lungs of patients who died as a result
of a burn showed that in 5.4 % of cases, foci of inflammation in the lungs appear on
the first day after injury and are like vascular damage, followed by infection and the
development (more often) of bronchopneumonia. In patients with deep burns with an
area of > 40 % and Al who died during the period of burn shock, 83.3 % of patients
had pneumonic foci in the lungs, of which 22.2 % had areas of micro abscess formation.

Figure 1 shows a micro preparation of lung tissue in the initial stage of pneumonia
development: the interalveolar septa are thickened and swollen, moderately infiltrated
with leukocytes; the alveoli are enlarged, significantly in some areas, with thinning and
rupture of the walls of the alveoli; in the lumen of the alveoli, exudate, accumulation
of leukocytes in the form of small groups, in the capillaries - sludge. Figure 2 shows a
micro preparation of lung tissue with changes characteristic of developed pneumonia:
the alveoli are enlarged, filled with exudate with an admixture of desquamated
epithelium, leukocytes, macrophages, and erythrocytes. In some areas, the contours of
the partitions are not traced — microabscesses (in the center of the micro preparation).

ISSN 2663-5712 96 www.sworldjournal.com



olex
SWorldJournal Issue 20 / Part 1 @

In the lumen of the vessels, blood clots (red, white, mixed). Multiple colonies of
microorganisms in the lung tissue and the lumen of blood vessels.

Figure 1 - Pathological changes in
the lung tissue (beginning
pneumonia, stage of shock, and
early toxemia)

Figure 2 - Pathological
changes in the lung tissue
(pneumonia)).

A comparison of clinical and pathoanatomical diagnoses showed that only 53.57
% of cases of pneumonia were diagnosed during life. This is due not only to the
peculiarities of the course of a burn injury and early changes in the lung tissue in
severely burned patients but also to the complexity of conducting physical and
additional examination methods in a severe patient. The generally accepted criteria for
the physical diagnosis of pneumonia, such as shortness of breath, cough, fever, and
leukocytosis, are "leveled" by the manifestation of burn disease, multiple organ failure
syndrome, and sepsis [6]. Sometimes full-fledged auscultation is impossible due to a
chest burn, and a clinical blood test reflects a picture of an inflammatory response to
injury, “masking” an increase in leukocytes and ESR in pneumonia. X-ray examination
and CT scan of the lungs are priorities in detecting pneumonia, but their
implementation is not always possible due to the severity of the patient's condition.

Figure 3 shows pneumonia that developed in a patient with severe burn disease
on the 12th day of injury.
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Figure 3 - Pneumonia focuses in the lower lobe of the right lung in a 46-year-old

man, thermal burn, Frank index 105 units
Authoring

Considering these circumstances, conducting a retrospective analysis of the data
of case histories and acts of forensic medical examinations, approaches to the diagnosis
of pneumonia in patients with thermal burns remain as follows:

- regardless of the age category, in patients with superficial burns, the diagnosis
of pneumonia is carried out according to the generally accepted algorithm. In patients
of this group with Al, a microbiological examination of sputum is mandatory; in its
absence, an assessment of a possible causative agent of pneumonia according to the
microbial test of the wound surface;

- in patients with deep burns > 20 % of the 1st age group and > 5 % of the 2nd age
group, in addition to general clinical examinations, it is mandatory to conduct an X-
ray of the lungs in two projections if pneumonia is suspected (even in the absence of
an auscultatory picture in the lungs) - an increase in body temperature by >1° C, the
occurrence or increase of shortness of breath, the rise in leukocytosis, the worsening of
the general condition of the patient, an increase in the level of procalcitonin, CRP, etc.,
not explained by the course of the burn injury;

- patients with Al and aggravated anamnesis (COPD, bronchial asthma,
pneumofibrosis, etc.), regardless of the age and severity of the burn, in addition to
general clinical examinations, an X-ray / CT scan of the lungs is mandatory for 2-3
days. With the development of poorly amenable pneumonia to empirical therapy, a
microbiological examination of the upper respiratory tract (sputum, priority - according
to brush biopsy specimens or tracheobronchial washings during fibro bronchoscopy).
X-ray control of the lungs should be carried out every 10-14 days, if necessary - more
often.
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The choice of antibiotic therapy in patients with burn injury complicated by
pneumonia should be based on the severity of the burn disease [7], microbiological
data from the upper respiratory tract, and the microbial landscape of the wound surface
[8,9].

0,0 50 10,0 15,0 20,0 25,0 30,0 350
Figure 4 - Results of microbiological examination of the wound surface in

patients with thermal burns (n=552). The frequency of the presence of

microflora species in the wound in patients with thermal burns (in %)
Authoring
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Figure 5 - The results of the sensitivity of the microflora from the surface
of the burn wound to various antibiotics (n=552). Sensitivity of microflora from

the surface of a burn wound to various antibiotics
Authoring
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When conducting a microbiological study of the wound surface in the first 48-72
hours, a monoculture was sown in 77.8 %, mixed flora - in 22.2 % of cases. A negative
result was obtained in 12.3 %. When sowing from the wound during the first 12-14
days, a negative result was obtained in 29.7 %, monoculture - in 56.19 %, the
association of two microbes - in 37.46 % and three or more microorganisms were sown
- in 6.35 % of cases.

The results of the sensitivity of the microbial flora of the wound surface to various
antibiotics were obtained (Fig. 5).

Of the 175 cases of detection of Ps. aeruginosa, 12.4 % of the microorganism had
absolute resistance to the available antibiotics. Out of 126 detection cases, this
percentage was 16.5 for St. aureus.

Conclusion.

1. Pneumonia in patients with thermal burns can develop at any stage of the burn
injury.

2. In patients under 60, pneumonia developed in 38.1 % of cases with a lesion
area of 40 % or more. In contrast, in patients of the older age category (60 years and
above), half (53.6 %) were diagnosed with pneumonia in smaller affected areas — 20
% or more.

3. Pneumonia in patients under the age of 60 with deep burns was diagnosed in
43.9 % of cases with a lesion area of 20 % or more, while in half of the patients from
the older age group (51.2 %), it developed already with a lesion area of 5 %.

4. Damage to the respiratory tract increases the incidence of pneumonia by 1.37
times.

5. Standard clinical and laboratory diagnostic criteria for pneumonia, as a rule, are
leveled by manifestations of a burn injury, so it is necessary to pay attention to the risk
factors for pneumonia, which seriously aggravate its course even during the healing of
wounds.

6. X-ray examination of the chest in 2 projections is mandatory for 2-3 days in
patients older than 60 years, even with a mild degree of burn injury without Al in the
presence of concomitant pathology and all patients with Al, despite the absence of
physical data in the lungs.

7. Antibiotic therapy should be corrected by monitoring the microbial landscape
of sputum, wound surface, serological studies, and local resistance of microflora.
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Anomauin. Onixoea mpasma € 0OHUM i3 HAUNOUWUPEHIUUUX BUOIE MPABMAMUSMY | CMAHOBUMb
Cepuo3Hy MeOuyH)y, COYiaIbHy ma eKOHOMIYHY npooaemy. B Vkpaini wopoky mepmiuni nopaszxu
3azuarome 00 35 muc. ocid. IlheMoHia Y X60pux 3 ONiKamu ma yparceuHaM OUXANbHUX UIAXI6
(VAL € natiuacmiwum yCcKiaOHeHHAM HA OYOb-AKOMY emani JiKy8aHHs NAYiEHmMA, wo no2iputye
NPOCHO3 MaA 4acmo € NPUYUHON JIemanbHo2o pe3yarbmamy. Panma oiacnocmuxa nueeMoHii ma
c80€UacHe NIKYBAHHS € AKMYATbHUM 3A80AHHAM 0COOIUBO y 60€HHUL Yac. Memoio docniodxcenHs Oyno
8UBHEHHs 0cODIUBOCMell nepedicy ma iHHOPMAMUBHUX KPUMepii paHHbOI OiAeHOCMUKU NHEBMOHIT
YV nocmpaxcoanux 3 mepMiYHUMU ONIKAMU 3ANEHCHO BI0 GIKY, 2AUOUHU MaA NIOWI YPAAHCEHHS,
Hasenocmi yu giocymuocmi Y/ Byno pempocnexmueno npoananizogaro 749 icmopiti xeopobu ma
92 akmu cy0080-meduyHUX 00caioxicenb nayienmis y iyi 18-73 poxis, sKi nepedysanu Ha NiKy8aHHI
8 ONiKOBOMY YeHmpi M. JIHINpO Npomscom mpvbox poKis, 4onosikie Oyio — 494, ocinok — 255 i3
3aeanvHol0 niowero nopasku 6i0 5 0o 95 % nosepxni mina. Bcmanoeneno, wo nneemonis mooice
PO3BUHYMUCH HA OYOb-sKill cmadii onikosoi mpasmu, a Y111 36inbutye 6unaoxu po3sumxy nHeeMOoHii
v 1,37 pasu. ¥V nayienmieg ixom 0o 60 pokie nneemonisi pozeusanacs 'y 38,1 % eunaokie npu niouji
ypasxcenns > 40 %, y nayienmie gikom 8i0 60 poxis — y nonosunu xeopux (33,6 %) npu menwiiti niowsi
ypascenns (=20 %). Ilpu enuboxux onixax y nayienmis 8ikom 00 60 poKieé nHeéMOHisl KOHCMAMOBAHA
v 43,9 % npu nnowi ypasxcenns > 20 %, y siyi > 60 pokie — y nonosunu (51,2 %) npu nnowi ypasicenHs
5 %. Cmanoapmmui kniHiko-n1abopamopti diacHoCmuyHi Kpumepii NHeGMOHII 4acmo Higenomscs
npos6amMu ONiKo8oi mpaemu, momy HeoOXIiOHO 36epmamu y6azy Ha GaKmopu pusuxy, pesyivmamu
penmeenonociunozo docniodcenns OI'll y 2-x npoexyinx 0608'13x060 Ha 2-3 000y y X80pux GiKom 6i0
60 poxis Hasimb 3a 1e2ko2o cmynens onikoeoi mpaemu 6e3 VI ma cynymuvoi namonozii ma y
6cix xeopux 3 uassnicmio Y/, nessadcarouu ma 8i0cymHicmb Qi3uUKAIbLHUX OAHUX V JIC2EHSX.
Kopexyio anmubaxmepianvnoi mepanii ciio npogooumu 3 Ypaxy8aHHAM MIKpOOion02iuHO20
00CNIOJHCEHH MOKPOMUHHS, PAHOB0I NOBEPXHI, CEPONOCIUHUX OO0CNIONCEHb MA Pe2iOHANbHOL
Ppe3UCmeHmHoCcmi Mikpogpopu.
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Summary. The article presents the results of a comprehensive marketing analysis of the
structure of the domestic pharmaceutical market of the assortment of drugs with the active ingredient
paracetamol by producing countries and the variety of dosage forms. Taking into account the wide
range of use of paracetamol in clinical practice, the ratio of the use of paracetamol in monotherapy
and in combination with other drugs was analyzed, as well as the provision of the population with
these drugs.

Key words: paracetamol, analgesic-antipyretic, marketing analysis, assortment.

Relevance to the issue.

Paracetamol was introduced into the pharmacological market in 1955 by McNeil
Laboratories as a prescribed analgesic and antipyretic drug for children under its trade
name Tylenol Childrenis Elixir, the name of it derives from its chemical name fi N-
acetyl-p-aminophenol. Paracetamol is a non-narcotic analgesic, a first-line drug in the
treatment of fever and pain syndrome of mild and moderate intensity of various
genesis. Paracetamol/acetaminophen is one of the most popular and widely available
over-the-counter pain relievers and antipyretics in both mono- and multi-component
formulations [1]. This drug is drug of choice in category of patients who can't use for
treatment non-steroidal anti-inflammatory drugs (NSAIDs), for example, ailments with
bronchial asthma, virazova ailment, hemophilia, sensitization to salicylates, children
under 12 years of age, or women who are breastfeeding. According to the British

ISSN 2663-5712 102 www.sworldjournal.com


https://orcid.org/0000-0001-5814-9674
https://orcid.org/0000-0003-0947-6729
https://orcid.org/0000-0002-1341-3010
https://orcid.org/0000-0001-5547-0243
https://orcid.org/0000-0003-4186-2013
https://orcid.org/0000-0002-9787-6193

o
SWorldJournal Issue 20 / Part 1 \‘Q?‘

S
- |

National Formulary (BNF), paracetamol has good analgesic properties and, unlike
other NSAIDs, has a less irritating effect on the gastrointestinal tract [2]. The
mechanism of action is complex and includes effects on both peripheral (COX
inhibition) and central (COX, serotonergic descending neuronal pathway, L-
arginine/NO pathway, effect on the cannabinoid system) antinociceptive processes and
"redox" mechanism [3].

The aim of the study is to conduct a marketing analysis of the range of mono-
and combined paracetamol preparations registered on the pharmaceutical market of
Ukraine of domestic and foreign production.

Research materials and methods.

The object of the study was the nomenclature of medicines with the active
ingredient paracetamol, which are presented on the pharmaceutical market of Ukraine.
We took into account paracetamol drugs, which according to the international ATS
classification belong to the pharmacological group - Analgesics-antipyretics. The
research used the methods of marketing analysis of the assortment of medicines and
statistical processing of the obtained data.

Research results and their discussion.

The range of use of paracetamol in clinical practice is quite wide and includes its
use in pain syndrome of weak and moderate intensity of various genesis (headache,
migraine, toothache, neuralgia, myalgia, algodismenorrhea, pain in injuries, burns),
fever in infectious-inflammatory diseases, ect.

According to the results of the market research, it was established that 194 names
of medicinal products with the active ingredient paracetamol are registered on the
pharmaceutical market of Ukraine, most of which are drugs of foreign production,
59.8%, while about 40% of consumers are provided with domestic products (Fig. 1).

100,0%
80,0%
60,0%
40,0%
20,0%

0,0%

Domestic drugs

B Drugs of foreign
production

Fig. 1. The pharmaceutical market for paracetamol preparations is segmented
by producing countries

Among drugs manufactured abroad, the leading place is occupied by drugs
manufactured in India (41.4%), approximately the same specific weight belongs to
drugs from Spain, France, Italy - 7.8% and 6.9%, respectively, and a small number of

drugs (4 .3% and less) is manufactured by pharmaceutical enterprises of other regions
in the ratio (Fig. 2).
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Fig 2. The structure of the domestic market for paracetamol drugs of foreign
production by producing countries

The research of the pharmaceutical market in terms of the contribution of different
dosage forms of release showed that paracetamol drugs are presented in 7 different
dosage forms (Fig. 3), among which the largest share is taken by the dosage form -
tablets (46.4%) (of which a large share is occupied by enteric tablets - 24.8%), powders
for oral use occupy 34.5%, capsules - 24.2%, solutions for injections (17.1%) and rectal
suppositories (10.5%). Other dosage forms are presented in lower percentage ratios.

Tablets

50,0% 46,4%
45,0% m Powder for oral use
40,0%
35,0% m Capsules
30,0% m Solution for injections
25,0%
20,0% m Suppositories
15,0%
10,0% = Syrup

5,0%

m Suspension
0,0%

Fig. 3. A variety of medicinal forms of paracetamol on the pharmaceutical
market of Ukraine

Among all drugs of paracetamol, the majority of names are combined forms
(82.4%). The most effective and widely used combinations are the combination of
paracetamol with caffeine, drotaverine hydrochloride, aspirin, ibuprofen, diclofenac
sodium.

The effectiveness of the combination of paracetamol with non-steroidal anti-
inflammatory drugs is due to the fact that NSAIDs, such as ibuprofen, diclofenac,
aspirin, have analgesic, antipyretic and anti-inflammatory effects. They suppress the
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synthesis of prostaglandins by inhibiting cyclooxygenase (COX), represented as COX-
1 and COX-2. Their analgesic and anti-inflammatory effect is a consequence of COX-
2 inhibition. Instead, Paracetamol has minimal anti-inflammatory activity, but a
pronounced centralized analgesic effect. The combination of two analgesics with
different modes of action leads to an additive effect, which is primarily
pharmacodynamic, since the combined use of NSAIDs and paracetamol does not
significantly change the pharmacokinetics of any of the drugs [4, 5].

Paracetamol as an antipyretic is presented in combinations of powder for
preparation of an oral solution to eliminate the symptoms of acute respiratory
infections: elevated body temperature, headache, nasal congestion, runny nose, pain
and muscle aches. The most common and often used are the combination of
paracetamol with ascorbic acid, caffeine, phenylephrine hydrochloride - a
sympathomimetic that mostly stimulates alpha-adrenoceptors, has a vasoconstrictor
effect, reduces swelling of the mucous membrane of the nose and paranasal sinuses,
and Pheniramine maleate - an antihistamine, a blocker of histamine H; receptors on the
effect on mast cells, reduces the permeability of blood vessels, prevents the
development of tissue swelling, reduces the severity of local exudative processes,
eliminates lacrimation, itching in the area of the eyes and nose [6].

100,0% Paracetamol -+ Phenylephrine

hydrochloride + Ascorbic acid
+ Pheniramine maleate

B Paracetamol+Caffeine+Aspirin

80,0%

60,0%

w Paracetamol + Caffeine
40,0%

20,0% Paracetamol + Ibuprofen
0,0%
Paracetamol+Diclofenac
sodium

Fig. 4: A range of medicinal forms of paracetamol used with other drugs (in %
ratio) in combination

About 10% of the entire assortment with paracetamol is a combination with
caffeine and aspirin. Caffeine is used as an adjuvant in the treatment of both pain and
headache [7]. Caffeine itself exhibits analgesic properties in some clinical pain
conditions (for example, headache after dural puncture). A 2014 Cochrane review
analyzed studies comparing analgesics (eg aspirin, ibuprofen or paracetamol) without
and with 100-130 mg. caffeine in acute pain conditions and found a significantly higher
response rate to analgesics with caffeine. In studies, the combination of aspirin +
caffeine + paracetamol was superior to monotherapy with aspirin and paracetamol in
the treatment of acute tension-type headache and migraine [7, §].

Taking into account the wide range of use of paracetamol, especially its
combinations in medical practice, it can be considered that the latter belong to the drugs
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of first choice for the elimination of pain syndromes of various genesis and the most
effective antipyretic and according the results of a comprehensive marketing analysis
of the range of the domestic market, it should be noted their significant share among
other medicinal means, however, when prescribing drugs, it is important also to
evaluate the effectiveness/safety and price/quality ratio, which is important for the
patient [9].

However, despite the powerful analgesic activity and the low risk of developing
side effects from the gastrointestinal tract, there is a steady increase in the number of
registered cases of paracetamol liver intoxication in the world. The use of paracetamol
in normal therapeutic doses rarely causes intoxication, however, intentional or
unintentional use of high doses of the drug leads to centrilobular necrosis of
hepatocytes and, as a result, death. Dangerous hepatotoxic reactions can be caused by
taking paracetamol in a dose of more than 4-10 g/d for adults. Therefore, it is worth
remembering that paracetamol is not a panacea for pain relief and excessive use can
also lead to undesirable consequences, especially in the elderly or patients with
hepatobiliary pathology [10].

Conclusions.

Paracetamol preparations are represented by a considerable assortment of dosage
forms, a variety of combinations, which allows their wide use for pathogenetic or
symptomatic treatment of a number of diseases. Further conducting a
pharmacoeconomic analysis of the use of paracetamol drugs will allow us to assess the
use of drugs by consumers and the degree of supply of these drugs to the
pharmaceutical market of Ukraine.
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SOME INDICATORS OF PUBLIC HEALTH

WHEN PERFORMING SOCIAL AND HYGIENIC MONITORING
JAESIKI TIOKASHUKHU I'POMAJICBKOI'O 310POB’s1
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Anomauia. Ilpeocmasneni pesynomamu  GIACHUX — OOCHIONCEHb WOOO  OHKONO2IUHOL
3aX680PIOBAHOCIE MICbKO20 HACENIeHHS, d MAKOJC 2ICIEHIYHOT OYIHKU BNIUBY 00CTIONCeHb NUMHOL
8000NPOBIOHOT 800U, HA 300P0O8 51 HACENEHHS OKpeMux micm [[HInpocvKo2o pe2iony, BHACIIOOK Y020
00TPYHMOBAHT 0€sKi NOKA3HUKU 300pP08'Sl HACENeHHs. 8 Npo2pami CoyianbHO-2I2IEHIYHO20
MOHIMOPUHSY.

Knrwouoei cnosa. [lumna 600a, MoHimopuHe, 2pomaodbcke 300pos .

Beryn.

Ak BiOMO, AKICTh MUTHOI BOAM 3HAXOAUTHCA cepell mepiux (akTopiB, IO
3YMOBJIIOIOTh CTaH TpOMaJicbkoro 310poB's [1,2]. BinmosigHo no 3akoHy YKpaiHu
«IIpo cucremy rpomaacskoro 370poB’si» Big 06.09.2022 poxy Ne 2573-IX [3] mopsia 3
IHIIMMHA BaXJIMBUMHU (PYHKIISMHU, 10 3aBJaHb MICIICBUX IIEHTPIB KOHTPOJIO Ta
npo(dUTaKTUKU XBOpPOO BIJHECEHO peaiizallisi JAep>KaBHOIO COLIAIBHO-TIT1€HIYHOTO
MOHITOPUHTY. BiamoBigHO 0 TOPSAAKY MPOBEACHHS MOHITOPWUHTY, BH3HAYEHOTO
noctaHoBoro KaGinery MinictpiB Ykpainu Bim 22.02.2006 poky Ne 182 «IIpo
3arBep/KeHHs  [lopsiaky  TPOBEACHHS  JEPIKABHOTO  COIIABHO-TITI€EHIYHOTO
MOHITOPUHTY» [4], 3/1IHCHEHHS] MOHITOPUHTY HEOOX1HO IPOBOUTH HA JIEPKABHOMY
Ta MICIIEBOMY piBH:X. BiinmoBiiHO 10 BUMOT JepKaBHUX CaHITApHUX HOPM Ta MPaBUJI
HNCanlliH 2.2.4-171-10 «['irieHiyHi BUMOTH 10 BOAM MHUTHOI, MPU3HAYEHOI IS
CIIO’KMBAHHS JIIOJUHOIO» [5] 3a3HAYEHUN MOHITOPUHI TMOBUHEH 3J1HCHIOBATHUCH SIK
BUPOOHUYUM JIaDOPATOPISIMHU, TAK AEP>KaBHUMHU KOHTPOJIOIOYUMH OpraHaMu, 30KpeMa
- MICLIEBUMU LIEHTPaMU KOHTPOJIIO Ta Mpo(diIakTUKK XBOpoO MiHicTepcTBa OXOPOHH
3I0pOB'St Ta YycTaHOBaMU JlepKNpOACTOXKUBCIYkO0U VYKpainu. Buxonsuu 3
BUIIIEBUKJIAICHOTO METOI0 POOOTH € BUBHAUYCHHS TOKAa3HUKIB I'POMAJICHKOTO 3/I0POB 5
y paMKax COLIaJIbHO-TITE€HIYHOTO MOHITOPUHTY MHUTHOI BOJONPOBIIHOI BOJIM.
MOPSIIOK TX OTPUMAHHS Ta OIIIHKH.

Marepiaju Ta MeTOXU A0CTiTKEHHS.

J1J1st BUpIIIEHHSI TOCTABIIEHOT METH MTPOAHAII30BAHO 3aXBOPIOBAHICTH HACEICHHS
MICBKOTO  HacelieHHS  JIHIMPOBCBKOIO  perioHy  YKpaiHM  OHKOJIOTTYHUMH
3aXBOPIOBAHHSIMH, PO3pPaXOBaHI KaHIEPOTE€HHI PU3UKHU BiJI CHOXXKHBAaHHS MUTHOI
XJIOPOBAHOI BOJIM, y3arajbHEH1 pe3ynibTratu JnociimkeHb monan 4000 mpo6 nmuTHOI
BOJIONIPOBIJTHOT BOJM 3a MOKa3HUKaMHU 3a0apBIEHOCTI, OPraHIYHOIO 3a0pyAHEHHS Ta
xsopodopmy 3a nepion 2010-2020 pokwu.

Pe3yabTaTu gociigxeHHs: Ta 1oro 00roBoOpeHHsl.

3a pesynbpTaTamu 1a00paTOPHUX JOCIIHKEHB SKOCT1 TUTHOT BOJOMPOBITHOT BO/II,
0 TOAA€ThCs HaceseHHio MicT Jrinpo, Kam sacbke, Hikomoins, XKoBti Boau, sk y
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nepeBakHiM OUIBIIOCTI MICT YKpaiHu [5], € pericTpaliisi MEpeBUIEHb TITE€HIYHUX
HOpMAaTHBIB [5] 3a piBHSAMHM mepMaHraHaTHOI oOkucHIoBaHocTi y 1,11-1,58 pasm
(p<0,01) ta Bmicty xiopodopmy (XD) y 1,22-2,1 pasu, (p<0,01), mo npuramaHHO
yciM MicTaM YKpaiHuy, 1110 CIIOKUBAIOTh IEPEBAKHO 0OPOOIIEHY Ta XJIOPOBaHY PIYKOBY
BoAy [6]. JochimkeHHAMH 3a IEPi0]] CIOCTEPEKEHHS BCTAHOBJICHO, LII0 PO3PaxXOBaHHI
NOMYJISIINHUM KaHLEPOTeHHUM PHU3UK A MEIIKaHIIB MicTa JIHIpo, e MHUTHI
BO7103200pH PO3TAIIIOBaHI Y MEKax MICT, A€ IJIs 3HE3apakKeHHS BOJHM 3aCTOCOBYETHCS
CKpaIUIeHHH XJIop, nepeBuinye pekomeHaoBanuii BOO3 piBeHb Ta cTaHOBUTH 145
J0JIaTKOBHUX BUIAJIKIB 3aXBOPIOBAHHS HA PaK Y KOropTi Ha 1 MJIH 0CI0, pU3HK Yy IHIIUX
HACEeJICHUX MYHKTaX CTAHOBHTH JI0JJaTKOBHUX BHITAJIKiB 3aXBOPIOBAHHS HA paK y KOTOPTI
Ha 1 mutH oc10 BignoBigHO: M. Kam aaceke — 110, M. Hikonons — 119, M. XKosTti Boan
- 94, AHami3 OTpUMaHUX PE3yJbTaTIB JOCIIKEHb CBITYUTH, 110 B CEPEIHBOMY 3a
nepioJ  CIOCTEPEKCHHS  3arajibHa  3aXBOPIOBAHICTh  MICBKOTO  HACEJICHHS
JIHITPOBCHKOTO PETriOHYy Ha OHKOJIOTIYHY MAaTOJIOTiI0 Oyjia CepelHbOro PIBHS IIO
VYkpaini y 1,05 pasu (p<0,001). Tak, 3a niepios ciocTepexeHb y MicTi JIHITPO piBEHb
3arajbHOT OHKOJIOTTYHOI 3aXBOPIOBAHOCTI MICHKOTO HACEJICHHS B CEPEHROMY O1LIIbIIe
y 1,1 pazu Bume (p<0,001), Hixk mo periony Ta B 1,11 pa3u Buie HixX Mo YKpaiHi
(p<0,001). ¥V wmicti Kam saHCbKE piBEHb 3arajbHOI OHKOJIOTIYHOI 3aXBOPIOBAHOCTI
MICBKOTO HACEJIEHHS B CEPeIHbOMY 3a Iepioj crocTepexkeHHs oubiie y 1,02 pasu
BUIIE, HIXK 110 periony [uinponerpoBcbkuit o6macti (p<0,001) 1B 1,16 pa3u Buiie, Hix
no Ykpaini (p<0,001). ¥V wmicti XoBTi Boau piBeHb 3arajibHOi OHKOJIOTIYHO1
3aXBOPIOBAHOCTI MICHKOTO HACEJICHHS B CEPEIHBOMY 3a IMEPIOJl CIOCTEPEKEHHS Hb
3arajibHOi OHKOJIOT1YHOI 3aXBOPIOBAHOCTI MIChKOTO HaceleHHs y M. JKoBTi Boau
MeHie y 1,02 pa3u, HiX [0 periony mMaiike criBnagae 3 piBHeM o Ykpaini (p<0,001).
Y M. Hikonosb cepeiHiil piBeHb OHKOJIOTTYHOI 3aXBOPIOBAHOCTI 1 CTATUCTUYHO HE
BIJIPI3HABCSA BiZ cepenaboodmacHoro piBHs (t=0,33; p=0,05), ane 6yB 1,03 pa3u Bure,
HiX 1o Ykpaini (p<0,001).

AHami3 OTpMMaHMX JTaHUX CBIAYUTH, IO Y CTPYKTYPl 3arajbHOi OHKOJOTIYHOI
3aXBOPIOBAHOCTI MHUTOMA Bara 1HIUKATOPHUX HO30JIOTIM 3aXBOPIOBAHICTh - HA pPakK
000/10BOi KUIIIKA CTAaHOBUTH 6,9 %. ¥ MicTax cnocTepekeHHs YacTKa paky 00070BOi
KHIIIKK B CTPYKTYp1 3arajibHOi OHKOJIOTIYHOT 3aXBOPIOBAHOCTI ckiaaae 6,5-8,4 (%). B
CepeIHbOMY 3a MEPIOJ CIIOCTEPEIKEHHS 3aXBOPIOBAHICTh MICHKOTO HACEJIEHHS Ha pak
000/10BO1 KUIIKH Yy J[HIMPOBCHKOMY PET10HI BUILE CEPETHHOTO PiBHA B YKpaiHi y 1,24
paszu (p<0,001). ¥ micti KaM sHChKE piBEHb OHKOJIOTIYHOI 3aXBOPIOBAHOCTI Ha paK
000/10BOT KHUIIIKM MICHKOT'O HAacCEJICHHS B CEPEIHBbOMY 3a IEPioJ] CIIOCTEPEKCHHS
oinepmie y 1,02 pasu Buile, HDK MO perioHy T1a B 1,21 pas3u Bule, HiX M0 YKpaiHi
(p<0,001). ¥ wmicti KoBTi Bomu piBeHb OHKOJOTIYHOI 3aXBOPIOBAHOCTI MICBKOTO
HACEJICHHS 1I€10 1THANKATOPHOIO HO30JIOTIEID B CEPEIHHOMY 3a MEP10 CIIOCTEPEIKEHHS
oinbiie y 1,07 pasu, Hix no periony (p<0,05), ane B 1,31 pa3u HWXKYML, HIK 1O
VYkpaini (p<0,001). ¥ wicti Hikomoas piBeHb OHKOJIOTIYHOI 3aXBOPIOBAHOCTI
3a3Ha4€HOI0 HO30JIOT1I0 MICBKOT'O HaCEJIeHHS B CEPEIHbOMY 3a MEPi0/] CIOCTEPEKEHHS
JO0CTOBIpHO HE Biapi3HAEeThCS (p>0,05) BiJ piBHIB, sIKiI 3aPEECTPOBAHI CepPe] MICHKOTO
HaceJICHHS periony, aine B 1,24 pas3u Buiie Hixk no Ykpaiui (p<0,05).

Buxoasuu 3 BusBIEHOI MpOOIEMH SKOCTI MHUTHOI XJIOPOBAHOI BOJOMPOBITHOI
BOJIM Y MICTaxX PErioHy, a caMe MIJABUIIEHOTO BMICTY XJIOPO(QOpMYy y BOJIOMPOBIIHIMI
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XJIOPOBaHIM BOJI, aKTyaJbHUM € OpraHizaimis Ta 3IIMCHEHHS MOCTIHOTO
CIIOCTEPEXKEHHsI 3a 11 AKICTIO Ta O€3MeKOol, a TaKOX BHUSBICHHS MPUYUHHO-
HACJIJIKOBUX 3B S3KIB MK BIUIMBOM (PAKTOpiB JOBKLUIA Ta CTAHOM TIPOMAJCHKOTO
3nopoB's. [IpoBeneHuil KOpENAiMHUN aHalli3 BUSBUB HASBHICTh IMO3UTHUBHOTO
CepeIHbOI CHIIN 3B SI3Ky MIXK BMICTOM XJIOpo(OpMY y MHUTHIM BOJII BOJOMPOBIIHIN Ta
pPIBHEM 3arajibHOi OHKOJOTi4HOi 3axBoproBaHocTi (r=0,31; p=0,02) Ta mo3uTHBHUI
Kopestiitaui 3B 30K 1=0,26 (p=0,031) Mixx BMICTOM XJOpoopMy y XIJIOpOBaHIi
MUTHIA BOJII Ta 3aXBOPIOBAHICTIO HACEJICHHSI MICT CIIOCTEPEKEHHS Ha pak 0000BOi
KHIIIKH.

BpaxoByroun Maii>ke IBaALSITUPIYHUNA JOCBI ACPKABHOIO CaHEMITHATIISALY 3a
BMICTOM XJIopoOopMy y TIUTHIM BOJOMPOBIIHIA BOAI y PErioHl CIOCTEPEKEHHS,
KOHTPOJIb SIKOCT1 BOJIM B paMKaX MOHITOPUHTY JIOLUIBHO Mepea0adyuTH y MOCTIHHUX
TOYKax (B0a03a0ip, MUTHA BOJAa Ha BUXO/1 JO PO3MOAUIBYOI Mepexi, He MeHI 3-5
TOYOK Ha Mepexi) B o0csa3i He MeHI 4 pa3 Ha PiKk (MOCE30HHO) ISl KOXKHOIO
BolonpoBOAy. KpatHicTh AOCTIHKEHh BOJAOMPOBITHOT BOAM Y KOHTPOJBHUX TOYKAX
JUIST BOJOKAHAIIB IIOBMHHA BIAIIOBIAATH TITICHIYHAM BHMOTaM B 3aJIEKHOCTI BIiJ
KUTBKOCT1 HaceneHHs. KOHKpeTHui mepesik NMOKa3HHKIB, KPATHICTh 1X JOCIIHKCHb,
MEepeNTiK Ta KUIbKICTh TIOCTIMHUX TOYOK KOHTPOJIO TOBHMHEH OyTH MependadeHuii y
pobOouiii mporpami, sSKa € HEBIJ €EMHOI YAaCTHHOI TEXHOJOTIYHOIO PErjIaMEHTY
(IHCTpYKIii) 3 BOAOMIATOTOBKM Ha BOJOMPOBOJAX. TEXHOJOTIYHHI perIaMeHtT
NOBUHEH MAaTH TO3UTUBHUNA BHCHOBOK JIepKaBHOI CaHITapHO-EM1IeMIOIOTTYHOI
EKCIIePTU3H Ta MEPEriisigaTucs pa3oM i3 poOOUYOI0 MPOrpaMor0 KOXKHI 1 SITh POKIB.
EdexTuBHICTh Ta TOBHOTAa CIOCTEPEXKEHHS 3a SKICTIHO Ta OE3MEeKOI IUTHOI
BOJIOTIPOBITHOT BOJIM MOXJIMBA 32 YMOBH HAsIBHOCT1 Ta BUKOHAHHSI poOOUYO0i IPOrpamu
BUPOOHHUYOTO KOHTPOJIIO 3 TIEPEeTiKOM TIOKa3HUKIB, BHU3HAYEHUX TOYOK Ta
MEePIOUYHICTIO Bi0OpY MpoO BOJM, a TaKoXK (PaxoBOi TEXHOJOTIYHOI 1HCTPYKIIIT
(pernmamenTy) Tomo. /0 BaKIUBIMINX €IEMEHTIB MOHITOPUHTY TAaKOX CJiJ BIIHECTU
OTPUMAHHS IIEHTPAMU KOHTPOJIIO Ta MPOITaKTUKU XBOPOO HE PIIIEe OJHOTO pa3y Ha
PIK BiJI YCTAHOB OXOPOHU 37I0POB’Sl MOPOKY BIJOMOCTEH 00 PiBHIB OHKOJOTIYHOT
3aXBOPIOBAHOCTI HACEJIEHHS, Y TOMY YHCII Ha 1HIMKATOpPHI Ho3oJorii. daxiBusiMu
IIEHTPIB KOHTPOJIIO Ta MPOQIIaKTUKH XBOpOoO 3a cepTu(iKOBaHUMH MPOTPaMaMH
PO3paxoBYIOTh MOXJIMBI KOPEJAIIHI 3B SI3KH MK SIKICTIO ITUTHOI BOJM Ta CTaHOM
OHKOJIOT1YHOI 3aXBOPIOBAHOCTI, 30KpeMa Ta 1HJAMKATOpHI Ho3ousorii. Hesix eMHOIO
YaCTUHOIO MOHITOPUHTY € BIPOBAHKEHHS KOMILJIEKCY 3aXOJiB, sIKI CIPSAMOBAaHI Ha
ONTHUMI3allll0 MUTHOTO BOJOMOCTaYaHHS MPOMHUCIOBOTO PETIOHY, 13 3a0€3MeUeHHAM
3BOPOTHBOTO 3B’SI3KY I110JI0 OLIIHKH iX €(PEKTUBHOCTI.

Takum ywmHOM, cepen 0OOB’SI3KOBUX ISl CIIOCTEPSKCHHS CKJIAJ0OBHX YaCTHH
BU3HAYCHI JIeAKi TIOKa3HUKH TPOMAJCHKOTO 37I0pPOB'S, 30KpeMa IMOKa3HUKH
OHKOJIOTIYHOI ~ 3aXBOPIOBAaHOCTI Ha IHJIMKATOpPHI HO30JI0Tii (paKk TOBCTOIO
KHIIKIBHUKA), TTOPSIIOK X OTPUMAHHSI Ta OI[IHKH JIJIsl TOTPE0 MOHITOPHUHTY.

BucHoBkwu.

3a pe3yabpTaTamMu JJabOpPaTOPHUX TOCHIJKEHb y MUTHIN BOJONPOBIAHIN BOMl 3a
MepioJi CIIOCTEPEIKEHHSI BUSBIICHI JOCTOBIPHI MEPEBUIIIEHHS TIT1€HIYHUX HOPMATHUBIB
3a PIBHAMM OKMCHIOBAHOCTI Ta xjopodopmy (p<0,01). Po3paxoBani KaHIIEpOTE€HHI
PU3HKH, IKUH BU3HAYAE YACTOTY OUIKYBAHMX OHKOJIOTTUHUX €(EKTIB Cepe/l HaCeICHHS
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Mmict. IlpoBenmeHuii KOpeNSIIHHUNA aHalll3 BUSBUB HASBHICTh JOCTOBIPHOTO
MO3UTUBHOTO 3B SI3Ky MK BMICTOM XJIOpOOpPMY Yy HMHUTHIM BOAI BOAOIPOBIIHINA Ta
piBHEM 3arajibHOI OHKOJIOT1YHOI 3aXBOPIOBAHOCTI Ta MIX BMICTOM XJIOpOoQOpMYy Y
XJIOPOBaH1M MUTHIM BOJII Ta 3aXBOPIOBAHICTIO HACEJIEHHS MICT CIIOCTEPEKEHHS Ha pak
000/10BOT KUIIKUA. BuX0As4M 3 akTyalbHUX YUHHHKIB 3a0pyIHEHHS MUTHOI BOJAU Ta
iX MOKJIMBOTO BIUIMBY Ha 37I0POB' s HACEJICHHsI, BA3HAYCHI TTOKa3HUKU TPOMAICHKOTO
3M0POB'SL  JJII BHUKOPHUCTAHHS Yy CHCTEMI MICIEBOTO COIIAbHO-TITI€EHIYHOTO
MOHITOPUHTY MTUTHOI BOJIOTIPOBITHOT BOJIH.

Jlitreparypa:

1. Guidelines for Drinking-water Quality: Recommendations. Third Edition
Incorporating the First and Second Addenda. — Geneve: WHO, 2010. Vol. 1. — 668 p.

2. World Health Organization, WHO/UNICEF Joint Water Supply, & Sanitation
Monitoring Programme. Progress on sanitation and drinking water: 2015 update and
MDG assessment. World Health Organization. 2015.

3. 3axon Ykpaiau «IIpo cucteMmy rpomancskoro 370poB’s» Bif 06.09.2022 poxy
Ne 2573-1X. [EnexTpoHHMIA pecypc]. Pexum JNOCTYIY:
https://zakon.rada.gov.ua/laws/show/2573-20#Text

4. TlocranoBa Kabinery MinictpiB Ykpainu Big 22.02.2006 poxy Ne 182 «IIpo
3arBep/KeHHs  [lopsigky  TPOBEACHHS  JCPKABHOTO  COIIAbHO-TITI€EHIYHOTO
MOHITOPUHTY» [ EnexTpoHHUi pecypcl. Pexum JIOCTYIY:
https://zakon.rada.gov.ua/laws/show/182-2006-%D0%BF#Text

5. T'irieHiyHi BUMOTM JO BOAM IHUTHOI, MNPU3HAYEHOI [JI CHOKHBAHHS
moauHoro: 1Canllin 2.2.4-171-10. K.: Odimiianii Bichuk Ykpainu. 2010. Ne 5

6. Ilpoxomor B.O. ITutHa Boja YKpaiHU: MEIMKO-EKOJIOTIUHI Ta CaHITapHO—
ririeniyni acnektd : B.O. [Ipokonos ; 3a pea. A.M. Cepatoka. K. : BCB «Meautiunay,
2016. C. 190-196.

Abstract. The results of own research on the oncological incidence of the urban population are
presented, as well as the hygienic assessment of the impact of drinking tap water research on the
health of the population of certain cities of the Dnipro region, as a result of which some indicators
of the population's health in the socio-hygienic monitoring program are substantiated, oncological
incidence rates for indicator nosologies (colon cancer), the procedure for obtaining and evaluating
them for monitoring purposes.
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Anomauia. Busuena 6ionociuna 0is npenapamis Ha 0CHO8I pOCIUHHOI cUpo8uHU (npenapam,
Wo micmums Anuyesy omito, | KOMOIHO8AHUU NPenapam Ha OCHOBL 2YMIHOBUX KUCTIOM) Y NOPIGHAHHI 3
npenapamom Ha ocrosi 0,3 % xnopeexcuduny odiemoxonamy na Staphylococcus aureus, Staphycotan
Streptococcus pyogenes, Enterococcus faecalis, Neisseria sp, Escherichia coli, Candida albicans.
Bci npenapamu euxiuxarome 3ampumKy 30HU 3POCMAHHI OOCTIONCYBAHUX MIKPOOP2AHIZMI6 Dbl
HidiC Ha 15Mm, wo ceiduums npo 4ymaugicms MIKPOOP2AHiZMi6 00 OOCAIOIHCYBAHUX 3PA3KIE, OaHi
npenapamu € 0i0102IYHO AKMUBHUMU 3 aAHMUOAKMePIaIbHO ma yueiyuonorw odicro. Ilpenapamu,
Wo Micmamo AnuUYesy onito, ma KOMOIHO8AHUI Npenapam Ha OCHOGI 2YMIHOBUX KUCTIOM, HE3HAYHO
nocmynatomocs 2enio 3 0,3% xnopeexcuournom 6OientokoHamom 6 6iono2iunil akmusHocmi. JlaHi
npenapamu MO’Cyms Oymu UKOPUCMAHI Npu JIKYBAHHI 3aNalbHUX NPOYECia y POMOSiti NOPONCHUHI.

Knrwuoei cnoea: nonimikpoona ¢nopa, xnopeekcuourny OientOKOHAmM, POCIUHHA CUPOBUHA,
Anuyesa o, 2yMIHO8I Kuciomu, 0ion02iuHa Ois.

Beryn.

3Ha4YeHHs MOJIMIKPOOHMX 1H(EKIIIH, BUKIMKAHUX CyMIIIIII0 OaKkTepiil 1 rpuOKiB,
nenani Ounblne BU3HAeThes y weaunuai [1,2,3,4,5,6, 7]. HainommpeHimmmu
rpuOKOBO-0OaKTEepiaIbHUMU areHtTamMu B ychoMmy cBiTi € Candida albicans,
Staphylococcus epidermidis 1 Staphylococcus aureus, siKi € YaCTUHOK KOMEHCAJIbHOI
MIKpOOHOT (yiopu, aje MOXyThb BUKIMKATH 1HGEKLII OCOOIMBO y MAIEHTIB 3
ocnabnernum imyHiTeToM [8]. BOHM 37aTHI yTBOpIOBaTH CTiWKI OIOMJICHKH; IO
MPU3BOJUTH /10 MiABUIIEHOI BIPYJIEHTHOCTI, JIIKAPCHKOI CTIMKOCTI Ta YXUJICHHS BiJ
IMYHITETy Ta IO3Ha4yaeTbcd Ha e(eKTUBHOCTI JikyBaHHA [9]. CkiaaHicTh IHX

ISSN 2663-5712 112 www.sworldjournal.com



ﬁé? ¢
SWorldJournal Issue 20 / Part 1 { Y
S

MOMIMIKpOOHUX 1H(EKIIN CTBOPIOE J0JATKOBY MpoOIeMy TMOIMIYKY e(pEeKTUBHUX
cTpareriii aikyBanus [10].

Cepenosuiiie, B IKOMY 1€ 0COOJIMBO Ba)JIMBO, 3HAXOIUTHCS B MOPOKHUHI POTa,
OCKLUJIBKM BOHO Mae 0araTy Ta pi3HOMaHITHY MIKpoOHY ¢uiopy.

B ocraHHI pokH cmOCTepIiraeThCsi 3pOCTAHHS 1HTEPECY 10 TOIIYK MPUPOTHUX
MPOIYKTIB, SKI MarwTh €(PEKTUBHY OI10JIOTIYHY Ait0 Ha momiMopdHy ¢Iopy B
MOPOKHUHI POTA, € AKTyaJIbHUM 1 YCIIITHO BUKOPUCTOBYBATUMETHCS MPH JIIKYBaHHI
3anajibHUX 3aXBOPIOBAHb CIM30BOT O00JIOHKH MMOPOKHUHU POTA Ta TKAHUH MAPOJIOHTY
[4, 6,11, 12].

Oco06nMBHUl 1HTEpEC BUKIMKAE TOCIIKEHHS MpernapariB Ha OCHOBI TYMIHOBHUX
PEYOBHH, SIKI € CIIOJyKaMH, 110 YTBOPIOIOTHCS B pe3ysbTaTi (i3udHOI, XIMIYHOI Ta
MikpoOioJsioriuHoi  TpaHcdopmMmaiii (rymidikamii) Oiomosiekyn. BoHu ymocrtanb
ICHYIOTh y TPYHTI, IPUPOJHUX BOJAX Ta PI3HUX HA3EMHHUX Ta BOJHUX CEPEIOBHUIIAX
[13, 14, 15].. ['ymiHOBI peUyOBHMHHU — I Tpyla OpPraHiuHUX CIOJYK, IO yTBOPEHI
acollalli€l0 BUCOKOMOJEKYJSIPHUX PEYOBHH MIKpPOOIOJIOTiYHOTO, POCIMHHOIO Ta
TBapUHHOTO TMOXO/KEHHsI, 3 O€3J1Y4i0 BIACTUBOCTEH Ta BHCOKOIO CTPYKTYPHOIO
CKJIQIHICTIO. Y TPYIIi TyMIHOBUX PEUYOBUH BUIUISIOTH TPU KOMIIOHEHTH B 3aJI€KHOCTI
BiJl iX PO3YMHHOCTI: (yJIbBOBI KHCJOTH, TYMIHOBI KHCJIOTH Ta TyMiH. ['yMiHOBI
PEYOBHHHM MICTATh pi3HI  (QYHKIIOHATBHI Tpymu: KapOOKCHIIbHI, (HEHOJbHI,
KapOOHUIBbHI, T1IPOKCHIbHI, aMiHOBI, amMiH1 Ta amidaruuni pparmentu . [12,13].

I'yminoBi Marepiaiu MarTh MPOTUBIPYCHY, MIPOTUMIKPOOHY,
poGiOpUHOMITUYHY Ta MPOTHU3ANAIbHY [1F0, €CTPOre€Hy aKTHUBHICTh, Ta 3/IaTHICTh
yTBOPIOBATH Xe€JIaTHI KOMILJIEKCH 3 BAXKKUMHU MeTajiamu [14,15.16]. DyibBOBI KUCIOTH
MarTh MPOTUTPUOKOBY akTUBHICTH 1070 Candida albicans, mo Bukiukae 1HQeEKIil
MIKpOOiOMa KHUIIIEYHHKA Ta IMiXBH, @ TaKOXX CHUCTEMHI 1H(EKIi BChOr0 OpraHi3My.
OyIBBOKKUCIOTa PYHWHYE HOTO KIITUHHY MEMOpaHy, IpH ILbOMY JPLKIKI HE
BUABIISIIOTH CTIHKOCTI 10 QynbBOKucioTu. [ 17].

['yminoBi Ta (QynbBOBI KHCIOTH O€3Me4yHi y BUKOPUCTAHHI, OCKUIBKH €
€KOJIOTIYHO YUCTOI CHPOBHHOIO.

®diTop — NpUPOIHUI YHIBEpCaIbHUNA O10JIOT1TYHO aKTUBHUN KOMIUIEKC 13 JIUCTa
ny0a, SKMl BUTOTOBIISIETbCA 3 POCIUHHOI CHPOBMHM, MICTHTH BEJIHMKY KUIBKICTbH
010JIOTIYHO aKTHBHHMX PEYOBUH, (DyJIHBOBY Ta T'yMIHOBY KHCJIOTH. 32 BHUCHOBKAMHU
HamionaneHOro HaykoBOTO LEHTPY «IHCTUTYT IPyHTO3HABCTBAa Ta arpoximii im.
CoxonoBcekoro O.M.» 1o ckinany ditopa Bxoauts Oibine 33% ¢ynbBOBOI KUCIOTH
ta 0,88% ryMiHOBOi KHCIIOTH.

OpnHi€ero 3 BaXIMBUX OIOJOTIYHUX BIACTUBOCTEH e(dipHUX O € IXHA
MPOTUMIKPOOHA TMpHUPOJAA, ISl AKTUBHICTH OOYMOBJIEHA HASBHICTIO B 1X CKJaIl
akTUBHUX KOMMOHEHTIB [18]. EdipHa omist smuiii Mae aHTHOAKTEpiadbHy aKTHUBHICTh
o0 Escherichia coli 1 Staphylococcus aureus [19, 20, 21,22].

Meroto maHoOro JociigKeHHs OyJ0 BHUBUEHHsS O10JOTIYHOI Jii TMpemapariB
POCIIMHHOTO TOXOJ/DKEHHS B TOPIBHSHHI 3 IMpernapaToM Ha OCHOBI XJIOPTEKCUIUHY
OITJIIOKOHATY Ha MOJIMIKpOOHY 1H(DEKII0, TKa HaWYaCTIIIe 3yCTPIYa€eThCsl B POTOBIM
MOPOXXHUHI TPU 3aXBOPIOBAHHSAX TKAHUH TApOJOHTY 1 CIM30BOI OOOJIOHKH
MOPOKHUHU POTA.
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Marepiaju Ta METOXU A0CTiKEHHS.

Jlnis BuBuYeHHS O10JI0T1YHOI Iii Ha MOMIMIKPOOHY 1H(EKIII0 BUKOPHUCTOBYBAIU
mpernapaTd Ha OCHOBI POCIMHHOI CHPOBHMHHM Ta MpemnapaTr 13 XJIOPTeKCHIUHOM
oirmokoHaToM. [lpenmapar Ne 1 — HamiBpigKuil Tefb, KM MICTUTH SUTULEBY OJIIO.
[Tpenapat Ne2 — komOiHOBaHuii ipenapat Ha ocHOB1 Ditopa. [Ipenapar Ne 3 nmpenapar
MOPIBHSHHSA, T€JIb TS siICeH, 110 MicTUTh 0,3% XJIOpTreKCUuanHy OITTIOKOHATY.

Jlnst nocmipkeHHs [ii eKCTpakTiB OyJIM BUKOPHCTAHI €TajJOHHI TECT-KYJIbTYPH:
Staphylococcus aureus ATCC 25923, Escherichia coli ATCC 25922. Takox
BUKOPUCTOBYBaJIM  KJIHIYHI My3eiHi mrtamu (Staphylococcus epidermidis,
Enterococcus faecalis, Streptococcuspys. [IpoTurpudkoBa ist 3pa3kiB JOCHIKEHA Ha
pedepentHomy mitami Candida albicans ATCC 885-653.

[IpurotyBaHHs CyCI€H31 MIKpPOOPraHi3MiB 3 TI€BHOIO KOHIIEHTPALIEIO
MIKpOOHUX KJIITUH (ONTHUYHA UIIIBHICTH) NPOBOJWIM 32 JOIMOMOIOK CTaHAAPTY
kanmamyTtHOCTI (0,5 of. 3a mkanor McFarland). BukopucroByBanu npunan Densi-La-
Meter (BupoOuuiirBa PLIVA-Lachema, Yexis, noxuna xBuii 540 am). CycneHsito
rOTyBaju 3TITHO 3 I1HCTPYKINEI 10 MNpuUiiagy Ta 1HPOPMAIIMHOTO JUCTa 00
HOBOBBEJIEHb Yy cucTemMi oxopoHu 370poB's Ne 163-2006 «CranmapTu3aiis
MIPUTOTYBaHHS MIKPOOHUX cycrieH3ii», M. KuiB. CHHXpOHI3aIli0 KyJIbTYp TPOBOIUIH
3a IOMOMOror0 HU3bKO1 Temneparypu (4°C).

BusHnaueHHsT 4YyTJIMBOCTI IITaMiB MIKPOOPTaHI3MIB 10 aHTHOAKTEpiaIbHUX
JIKapChKUX 3ac001B MPOBOAMIM BIAMOBIIHO JO METOJMYHMUX BKa3iBOK «BuzHaueHHs
YyTIMBOCTI ~ MIKpOOpraHi3miB /10 aHTHOakTepiasibHuX mpenapariBy (Haka3s
MinictepcTBa OXOpoHU 370poB's Ykpainu Big 05.04.2007 p. Nel67) meromom
KoJios31B Ha cepenoBuilll Mrosiepa-Xintona(HI Media Laboratorles Pvt. Ltd India).
CepenoBullie ToTyBaldM BIJANOBIIHO 10 1HCTPYKIIi BUpoOHUKA. UyTnuBicTh rpuliB
BHU3Hauanu Ha cepenoBuili Cabypo — IeKCTpo3HHX arap. BusHaueHHS 4yTIUBOCTI
JOCIIKYBaHUX PEYOBHH MPOBOJMUIIM HA JIBOX IAapaxX XUBUIBLHOTO CEPEIOBHUIIA, IO
po3nuBanu y vamku [lerpi. Huxniii map cknanascs 3 arap-arapy (10 mur). Ha aporo
BCTAHOBJIIOBAJIA 3-6 METaJICBl CTEPWIIbHI IIWIIHIAPH aiaMeTpoM 8§ MM Ta BUCcOTOO 10
MM. HaBkos10 nuutiHApiB 3aauBaiiv BepxHii map (14 M1 )KUBUIILHOTO cepeoBuia + 1
M MikpoOHOTO po3umHy 0,5 ox. 3a mkamow McFarland), skuii ckimagaBcs 3
arapy3oBaHOr0 >KMBUJIBHOTO CEpEelOBUINA 3 BIAMOBIIHUM CTaHIAPTOM J100OOBOI
KyJIbTYypu Mikpoopraizmy. Ilicis 3acTUraHHs CTEpHJIBHUM IIHIIETOM BUHMAIOTh
KOJIOIS131 Ta B JIYHKH BHOCSITH TOCIKyBaHy pedoBuny (0,3 mur).

Ouinky aHTHOAKTEpiaTbHUX BIACTUBOCTEH 31HCHIOBAIIN 32 TAKUMU KPUTEPISIMHU:

* BIJICYTHICTb 30HH 3aTPUMKU POCTY MIKPOOPraHi3MiB HABKOJIO JTYHKH, a TAaKOXK
JiaMeTpy 30H 3aTPUMKH pocTy a0 10 MM BKa3yloTh Ha Te, IO MIKPOOPraHi3MH He
YyTJIMBl 10 BHECEHOTO B JIYHKY 3pa3Ka, Mpenapar BITHOCHIM 0 KaTeropii
HEaKTUBHOTO;

* 30HM 3aTPUMKH 3POCTAHHS MIKPOOpraHi3miB giamerpom 10-15 MM BKazyroTh Ha
Majly YyTJUBICTb KYJbTYPH, IOMIPHO aKTUBHUN 3Pa30K;

* 30HM 3aTPUMKH 3POCTAaHHS JiaMeTpoM Oulblie 15 MM pO3IIHIOIOTHCS SK
MOKAa3HUK YYTJIMBOCTI MIKPOOpraHi3My 10 JOCHIPKYBaHUX 3pa3KiB, Ipernapar
BIJIHOCHUJIU JIO KaTeropii akTUBHOT'O 3aC00Y.

JI71s1 TOCTOBIPHOCTI OJICP’KAaHUX PE3YJIbTATIB JOCTIIKEHHS TOBTOPIOBAIM TPUYI.
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OTpuMaHi mij 9ac JOCTIHKEHHS JIaHl MiAaaBaaucs CTaTUCTUYHINA 00pOoOIIl.

JIOCTOBIpHICTh ~ BUSABJIEHUX  BIJIMIHHOCTEW  JOCTDKYBAaHUX  IOKA3HUKIB
OLIIHIOBAJIM 3a JOTIOMOT010 KpuTepito ManHa — YiTHI 17151 He3aIeKHUX BUOIpok [23].

Pe3yabTaTu gociigxeHHs: Ta iXx 00roBopeHHs.

JlocoipKeHHsT TOKa3alo, IO BCl IMpermapaTH MaioThb aHTUMIKpOOHY [0 Ha
Staphylococcus aureus, Staphylococcus epidermidis, Streptococcus mutans,
Streptococcus pyogenes, Enterococcus faecalis, Neisseria sp ¢uiopy, OCKUTbKH piBEHb
3aTPUMKH POCTY MIKpOOpraHi3MiB OyB y BCIX cepisix Ta Ipynax BUIPOOyBaHb OlIbIIe
15 mm (Tabma.1 i puc.1).

SWorldJournal

Taoauus 1- diametp 30Hu 3aTpuMKu pocty Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus mutans, Streptococcus pyogenes,
Enterococcus faecalis, Neisseria sp y 10C/Ii;KyBaHMX NPenapariB

JliameTp 30HH 3aTPUMKHU 3pOCTaHHS,
: : B MM (M=£m) (p=<0,05)
bakrepianbHa Mikpoduiopa Mpemapar | Tpenapar | Ipenapar
Nel Ne 2 Ne3
Staphylococcus aureus ATCC 25923 20,21, 22 18,17, 18 24,25, 25
Staphylococcus epidermidis 21,21,22 20,19, 19 24,26, 26
Streptococcus mutans 20, 20, 20 18,17, 17 20,19, 19
Streptococcus pyogenes 19,19, 19 17,16, 17 19, 21, 20
Enterococcus faecalis 20,21, 21 19, 18, 18 22,23,23
Neisseria sp 18,19, 18 17,17, 16 19, 18, 20

AHaJi3 pe3yabTariB, HaBeJeHUX y Tabnuui 1 1 Ha pucyHKy 1 mokasas, 110 BC1 TpU
npenapaTtyv BUKINKAIOTh 3aTPUMKY 30HU 3pOCTaHHS AOCIIKYBAHUX MIKPOOPraHi3MiB
OllbII HDK Ha 15MM, 110 CBIIYUTH NP0 YYTIUBICTH MIKPOOPTaHi3MiB J0
JOCJIIDKYBaHUX 3pa3KiB, 1 111 IpenapaTH € aKTUBHUMHU.

Haitbinpiia aktuBHICTE y Staphylococcus aureus croctepiraeTbesi y npernapary
Neo 3 (24mm Ta 25MmMm), mpenapat Ne 1 cTpuMyBaB 3pocTaHHSI MiKpoopraHi3miB Ha 20,
21 ta 22mM, BianmoBigHO. MiHiMallbHa akTUBHICTH 10 Staphylococcus aureus Oyna y
npenapary Ne2 (17 ta 18mm).

MaxkcuMmanbHy 30HY 3aTpuMKH pocty A0 Staphylococcus epidermidis maB
npenapat Ne 3 (24 ta 26 MM), Ha IPyroMy MicIli 3HaXOAUTHCS mpemnapaT Ne 1 13 30HO0
3aTpUMKH pocTy Ha 21 Ta 22 MM Ta Ha TpeThboMy — mpernapaT Ne 2, 3 MiHIMaJIbHOIO
30HOI0 3aTpUMKH pocTy (19 ta 20 MM.

Bupaxxeny akTUBHICTB 110710 Streptococcus mutans MaB npemnapaT Ne 1 13 30HOIO
3aTpuMKH pocty 20 MM, y ipenapaty Ne 3 30Ha 3aTpUMKH POCTY 3HAXOAMIACS B MEKAX
19 ta 20 MM, a y npenapary Ne 2 — 17 ta 18 mm, BIATIOBIAHO.

ITpenapat Ne 3 ctpumyBaB 3poctanHs Streptococcus pyogenes Ha 19, 20, 21 mwm,
npenapat Ne 1 npurHigyyBaB 3pOCTaHHSI MIKpOOpraHi3miB Ha 19 Mm, Tozl ik nmpenapat
No2 MaB 30HY 3aTpuUMKH 3pocTaHHs Streptococcus pyogenes Bcboro 16 1 17mm.

o Enterococcus faecalis HaliO11blly akTUBHICTD BUABWIM npenapat Ne3 (22 Ta
23 MM 30Ha 3aTPUMKH pocTy), npemnapaT Nel maB 30Hy 3aTpuMku pocty 20 Ta 21 MM,
ToAl sik y npernapaty No2 Bona Oyna — 18 ta 19 MM, BiAOBIHO.

ISSN 2663-5712 115 www.sworldjournal.com



N
&
SWorldJournal Issue 20 / Part 1 () \39

30
25
20
15
10
5 M [Tpenapat Nel
0 . . . . Hpenapat Ne 2
Mpenapat Ne 3
(,
&
©
*\0
&
&

Pucynok 1 - JliameTtp 30um 3aTpumMku pocty Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus mutans, Streptococcus pyogenes,
Enterococcus faecalis, Neisseria sp y 10c/aiz;KyBaHiX Npenaparis

3pocranns Neisseria sp Halikpaie npuraigysaio npenapatr Ne 3 (18, 19 ta 20
MM), Ha Jipyromy Mmicii OyB npenapaT Ne 1 i3 30H010 3aTpuMku pocty 18 Ta 19 mm, a
HaWHWKY1 pe3ysibTatu Oynu y npenapaty Ne2 (16 ta 17mm).

JlocmikeHHsT TMOKa3ajno, IO BCl TMpenapatd MaloTh aHTUMIKpOOHY Ta
¢bynrinuany it Ha Escherichia coli 1 Candida albicans, ockinbku piBeHb 3aTPUMKU
pOCTy MIKpOOpraHi3MiB OyB y BCIX CepisX Ta Ipymnax BUNpoOyBaHb Oinbiie 15 mm
(Tabum. 2 1 puc.2).

Taoauus 2- Aiamerp 30Hu 3atrpumku pocty Escherichia coli u Candida
albicans y gocJiizKyBaHHMX nipenaparis

JliameTp 30HH 3aTPUMKHU 3pOCTaHHS,
: : B MM (M£m) (p=<0,05)
bakTepianbHO- TprbKOBa MikpodIIopa Tpenapar | Tpenapar | Ipemapat
Nel Ne 2 Ne3

Escherichia coli ATCC 25922 18,17,17 19,19,19 19, 20, 21
Candida albicans ATCC 653/885 17,16, 16 19, 19, 20 20, 22,21

25

20

15 -+ M [Mpenapat Nel

M MNpenapat Ne 2

10 A
MpenapaT Ne 3
5 -

O = T T T T T T T T 1
escherichia coli candida albicans

Pucynok 2 - Jliamerp 30um 3atrpumku pocty Escherichia coli m Candida albicans
y DOCJIIKYBAHUX Npenaparis
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Haiikpame npurnidyBaB 3poctanHsi Escherichia coli mpemapar Ne3 13 30HOM0
3arpuMku 3poctanHs 19, 20 ta 21 mwm. [ToTim 3a CBOEIO aHTUMIKPOOHOIO aKTUBHICTIO
nae npemnapat Ne2 i3 30HOI0 3aTpUMKH pocTy 19 mm. | HallHMWXK4Ya aKTUBHICTH Y
npenapary Ne 1 — 17 ta 18 mm.

OyHriMAHY 110 Malld BCl penaparty, o BuBYaloThes. Halikpanii pe3ynbraTtu
Oynu y mpemnapaty Ne3 i3 30HO10 3aTpuMKH pocTy 20, 21 Ta 22 MM. Ha Ipyromy MicIi
3a akTHBHICTIO OYyB npemnapat Ne2, fe 3poctanHs ¢hiopu croBiubHIOBasIOCS Ha 19 Ta 20
MM. TpeTe Miciie 3a CBOEI0 MPOTUTPUOKOBOIO aKTUBHICTIO 3aiiHsB mpemapat Nel, ne
30Ha 3aTPUMKH 3pocTaHHs Oyia 16 ta 17 mm.

Takum YuHOM, BC1 TPH MpenapaTd MatoTh aHTUMIKPOOHY 110 J10 JOCIIIKYBaHUX
MIKpoopraHizmiB. MakcumasnabHa 30Ha 3aTpUMKH pocTy 110 Staphylococcus aureus,
Staphylococcus epidermidis, Streptococcus pyogenes Oyna y mnpemapary Ne3, Ha
Apyrid mo3uiii 3HaxoAuThcs Tmpenapar Nel 1 HaliMeHIIy akKTHUBHICTh Cepea
JOCTIKyBaHUX MaTepianiB maB mnpenapar Ne2. HaiiGinbina 30Ha 3aTPUMKH POCTY
Streptococcus mutans Oyna y mpenapary Nel, moTiM 3a CBOEHO aHTUMIKPOOHOIO
aKTUBHICTIO CTiAYIOTH mpenapat Ne3 ta mpenapart Ne2. IIpenapat Ne 3 mae Halikpanry
aHTUMIKpoOHY aito Ha Enterococcus faecalis, Neisseria sp, HACTYIIHUM 3a CBO€IO
aHTHOaKTepiabHOI Ji€t0 10 naHoi Quopu Oy mpemapar Ne 1. Haiimennny
anTubakTepianpHy airo Ha Enterococcus faecalis, Neisseria sp unHuB npermapat No2.
HaiiGinbia antumikpoOHa nist Ha Escherichia coli ta Candida albicans Oyna BusiBieHa
y npenapaty Ne 3, HACTYNHHUI 32 CBOEIO aKTUBHICTIO — mpenapat Ne 2, 1 qumie noTim
ciigyBaB npemnapaT Ne 1.

Ha migcraBi oTpumaHuX pe3yJibpTaTiB 0auyMMo, IO MpernapaTd Ha OCHOBI
POCIIMHHOI CHPOBHUHHU MalOTh O10JI0T1YHY aKTUBHICTh Ha MOJIMIKPOOHY (JI0py POTOBOT
MOPOKHUHU, M0 MIATBEpIXKye Jnani mitepatypu [13,15, 17,18,19,20,21, 22].
[Ipemapart, 1110 MiCTUTB SUTUIIEBY OJIi10, KPAIIE CTPUMYE 3pOCTAaHHS KOKOBOT (hJIOpH. HIXK
npenapat Ha ocHOBH ®Ditopy. Y mpemnapaTi Ha OCHOBI TYMIHOBHX KHCIIOT J100pe
BUpakeHa (QYHTINUAHA i, 10 JOBOJAUTH MPOTUTPUOKOBY AKTHUBHICTH (YJIbBOI
kucnotu moao Candida albicans [17] 1 BiH Ouibine ctpumye 3poctanHs Escherichia
coli , HIXk TIpenapar, 1110 MICTUTh STTUIIEBY OJIIIO.

BucHoBkwu.

[Ipenapatu , 10 MICTUTH SUTMIIEBY OJIiF0, KOMOIHOBAaHWN IperapaT Ha OCHOBI
®ditopa, 1 renp mua siceH, mo Mictuth 0,3% xjoprexkcuauHy OIrIIOKOHATY,
BUKJIMKAIOTh 3aTPUMKY 30HU 3POCTAHHS JTOCIIKYBaHUX MIKPOOPTaHi3MiB OUTBIIT HIXK
Ha 15MM, 10 CBITYHUTH MPO UYTIUBICTh MIKPOOPTaHi3MiB IO TOCIIIKYBaHUX 3pa3KiB,
1 11l IpernapaT € 610J0TTYHO aKTUBHUMU. 1 MalOTh aHTHOAKTEpiabHy Ta (yHTILUIHY
Tit0.

I'eny ans sicen, mo wmictuth 0,3% xmoprekcuauHy OIrIOKOHATY, HaWOLIbII
aKTUBHUU J0 MIKpOOPTaHi3MiB, 1110 BUBYAIOTHCS.

3a cBo€ro 010JI0TIYHOI0 aKTUBHICTIO 10 Staphylococcus aureus, Staphylococcus
epidermidis, Streptococcus mutans, Streptococcus pyogenes, Enterococcus faecalis,
Neisseria sp npenapaT po3TairyBajiucs B HACTYITHOMY MOPSIIKY — T'ellb JIJIS SICEH, 110
MicTuTh 0,3% XJIOpPreKCUuanHy OIMTIOKOHATY , MOTIM Mpernapar , 10 MICTUTh SUTHIIEBY
0JI110,1 KOMOIHOBaHMI MpenapaT Ha ocHOBI DiTopa.

3a cBocro O1omoriyHor akTuBHICTIO 40 Escherichia coli u Candida albicans
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IpernapaTy po3TallyBajucs B HACTYITHOMY HOPSAKY — Fejb AJs AceH, 1o MicTUTh 0,3%
XJIOPTeKCUANHY OIrTIIOKOHATY , MOTIM KOMOIHOBaHMI mpenapat Ha ocHOBI dDitopa 1
npernapar , 0 MICTUTb SUTULEBY OJIIO.

[IpemapaTi Ha OCHOBI POCIMHHOI CUPOBMHU MalOTh aKTUBHY aHTHUMIKPOOHY Ta
¢byurinuany airo. Jlani mpenapaTd MOXYyTh OyTH BHKOPHUCTOBYBaHI NPH JIIKYBaHHI
3arajbHUX MPOLECIB y POTOBINA MOPOKHUHI .
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Abstract The biological effect of preparations based on plant raw materials (a preparation
containing fir oil and a combined preparation based on humic acids) was studied in comparison with
a preparation based on 0.3% chlorhexidine bigluconate on Staphylococcus aureus, Staphycotan
Streptococcus pyogenes, Enterococcus faecalis, Neisseria sp, Escherichia coli, Candida albicans. All
drugs cause a delay in the growth zone of the tested microorganisms by more than 15 mm, which
indicates the sensitivity of the microorganisms to the tested samples, these drugs are biologically
active with antibacterial and fungicidal action. Preparations containing fir oil and a combined
preparation based on humic acids are slightly inferior to the gel with 0.3% chlorhexidine bigluconate
in biological activity. These drugs can be used in the treatment of inflammatory processes in the oral
cavity.

Key words: polymicrobial flora, chlorhexidine bigluconate, plant material, fir oil, humic acids,
biological action.
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Anomauia. Cyuacna nanoemis koponasipycroi xeopoou 2019 (COVID-19) sunuxna 6 epyoni
2019 poky 6 micmi Yxamus, nposinyis Xybeu, Kumati. Cnanax nanoemii COVID-19 6 ocrnogrnomy
BNIIUHY8 HA 300pP08 51 TH00ell Ma CMA8 NPUYUHOI 3011bUEHHS BUNAOKIE CMEPMHOCMI NO 6CbOMY CGIMI.
IHlanoemis COVID-19 mana cepiio3Huil 6n1U8 HA eKOHOMIKY mMda 300P08°s1 KONWCHOI KpaiHu ceimy.
Ilanoemia Covid-19 cnpuuununa coyianbHy ma eKOHOMIUHY Kpusy — ii HACHIOKU, ceplo3Hi ma
0aNeKOCANCHI, 8I0UY8AIOMbCA 8 Ycbomy ceimi. Ilandemis éniusae Ha 6Ci acnekmu CyCniibCmad.

Knrwuoei cnoea: koponasipycua xeopoba, nanoemis, Kpusda.

Berym.

CyuacHa manzeMis kopoHaBipycHoi xBopoou 2019 (COVID-19) BuHmkiIa B
rpyaHi 2019 poxy B MicTi Yxanb, mpoBiHilis XyoOeii, Kuraiickka Hapoana Pecmy0mika.
Koponasipycaa xBopob6a 2019 (COVID-19) - mne iHdekIiliHe 3aXBOPIOBAHHS,
CIpUYMHEHE BIPYCHUM areHTOM, 17IeHTU(IKOBAaHUM SIK HOBHUI O€TaKOpOHABIPYC, KU
OTpUMaB Ha3BY BKKOT'O TOCTPOTO PECHIPATOPHOTO CHHAPOMY KopoHaBipyc 2 (SARS-
CoV-2) [1, 2]. VY iHdikoBaHMX MAaIli€HTIB OYJO JiarHOCTOBAHO CHUMITOMH
IHTEHCHUBHOI'O PECHIPATOPHOr0 PO3JIaay, TOJIOBHOrO 0010, BTOMHU, OO0 B TOpII,
BHCOKOI TeMIepaTypH Ta iHIIi. Baxkkuii mepedir 3aXxBOpPIOBaHHS MOXKE TIPU3BECTH 10
naToJIorii ceplls, MUXaIbHOI HEIOCTaTHOCTi, TOCTPOTO PECIipaTOpPHOrO AMCTPEC-
CUHJIpOMY Ta cMepTi [3, 4].

30 ciyas 2020 poky BcecBiTHa opranizamis oxoponu 310poB’st (BOO3)
Orojiocujia HaJ3BHYalHUNW CTaH y cdepl OXOpOHM 3I0pPOB’s, LIO0 BHUKIUKAJIO
MDKHApOJHE 3aHEMOKO€HHS uyepe3 BcecBiTHe mommpenns COVID-19 [5, 6].
Macmrabu nangemii 3Mycuin 6araTo ypsaiB BXXUTH paJuKaIbHUX 1 PIIIyYHX 3aXO0/1B,
[0 TIPU3BEJIO 10 3HAYHUX TMOPYIIEHb y MOBCSIKISHHOMY XKHTTI Ta 3aBJAjl0 IIKOIH
cBiTOBii exoHomimi [5, 6]. [Tanmemis COVID-19 crana rio6aibHOI0 3arpo30i0 Ta
BUKJIMKajJa CTpaxX cepell JIOJCTBA, OJHAK 3pO0JIeHO 0araTo KpOKiB, MO0 MO30yTHCS
1€ KaxauBoi iHPekii [7].

OCHOBHHUI TEKCT.

Benuka KiabKICTh BITUM3HAHHUX 1 3apyODKHMX HAYKOBIIIB MPAKTUYHO yCiX cdep
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3aiiMarOThCAd BUBUYEHHSIM HacihiakiB manaemii COVID-19 Ta momykoM HuisxiB ix
YCYHCHHS.

300pos’a i 6aazononyuus

Icaye mmpokwmii koHceHcyc moao Toro, mo naHaemis COVID-19 BmiuBae He
mumie Ha ¢i3uYHe, ajie ¥ Ha TCUXIYHE 310poB’s Ta Omaromomyuus. [lanmemis Ta
MOB’si3aHl 3 HEW 3axoau (KapaHTUHHI OOMEXKEHHS, CaMOI30JISIlisl, COIllaIbHE
JTUCTAHITIFOBAHHS) MOXYTh MAaTH 3TyOHHI BIUIMB Ha TMCUXiYHE 3M0pOB’s. be3yMoBHO,
KapaHTUH Ta 130JIALisI CIPUUMAIOTHCS SIK HETATMBHUM 1 CTPECOBUM MOJPa3HUK, L0
MPU3BOIUTH 10 TICUXOJOTIYHOTO AUCKOMDOPTY.

[Tcuxiune 310poB’s Ta ncuxocoriianbHi Hachaiaku nanaeMii COVID-19 MoxyTh
OyTH 0COOJIMBO CEPUO3ZHUMH MPUHANMHI 711 YOTUPHOX TPYI JOACH:

— THX, XTO IIPSIMO Y1 OTIOCEPEIKOBAHO KOHTAKTYBaB 3 BIPYCOM;

— THX, XTO BXK€ € BPa3JIMBUM JI0 010JOTT1YHUX a00 MCUXOCOIMIAIBHIX CTPECOBUX
dakTopiB (BKJIIOYAIOYM JIOJIEH, SKI MaTh MNpoOJeMHu 3 TCUXIYHUM
3JI0POB’SIM);

— MEJIUYHUX IPAaIliBHUKIB (Yepe3 BUILKUNA PIBEHb KOHTAKTY);

— HaBITh Y JIOJIEH, SIK1 CTEXaTh 32 HOBUHAMHM Yepe3 unciieHHi kananu 3MI [8, 9].

OxkpiM BIUTMBY, SIKUAM 115 TAHAEMIs Ma€e Ha (Pi3udHe 37J0pOB’ S JTIOACH 1 METUIHOTO
IIepCOHAIy, BOHA TAKOXX CIPUYHMHHMIIA TICHXOJIOTIYHI PO3Jaau. 3TiHO 3 JOCIIHKSHHIM
JOJIe, XBOpUX Ha TUXOMaHKYy E6oa, maibke BCi itoiu Oy HAJISKaH1 MiCIIs XBOPOOH,
1 61pmre 50 % OGosumcst cmepti [10]. Bynu Takox Taki MCUXOMOTIYHI HACTIAKA IS
monaert mig gac manaemii SARS-CoV-2 ta rpumy [11].

Crtpax i TpuBOTa - 1Bl CHJIBHI €MOIIii, SIKI MOXKYTh BUHUKHYTH T 9ac TMaHAeMil.
Jlerka TpuBOra € MpHUPOJHOIO 1 JOMOMAra€ BUKOHYBATH 3aXUCHY Ta MPEBEHTUBHY
noBeIIHKY [12]. 3riHO 3 TOCIKEHHSIMHU, ITOCTIMHA TPUBOTa Y JIFOJEH TPU3BOIUTH J0
HaraJiB MaHIKKU Ta TPUHHATTS HENPaBUJIBHUX 1 APATiBIMBHUX PIIICHb 1 MOBEIIHKH.
OCKUTbKM CTOMATOJIOTIS € OAHlero 3 Tpodeciii BUCOKOTO PHU3UKY, CTOMATOJIOTH
BIJIYyBaIOTh MOCTIHHY Ta CEpHO3HY TPUBOTY Mij Yac HeIaBHbOI maHaemii [13].

Dizionociuni cmpecopu nio yac nanoemii.

Biocymuicmo @izuunoi axmusnocmi nio uac nanoemii

3axou corianbHOT 13011111, BBEJICHI ypsITaMH B YCbOMY CBIiTi, CHPUYWHUIIH Pi3Ke
3HIDKEHHSI (DI3WYHOT aKTUBHOCTI, OCKITBKH PEKpearliiiHi 3akiiaau, CIOPTUBHI IEHTPH,
CIOpPT3QJIA, TPOMAJCHKI TAapKH, ITPOBI MaWJaHYMKA Ta IIKOMH OynW 3MYIIEHI
3akputhucsa. OOMEXKEeHHS, CIPHYMHCHI MaHIEMIECI0, CIIOHYKAIHM JIIOJICH 3aJIMIIAaTHCS
Baoma. [lanaemis 3Ha4YHO BIUIMHYJIAa Ha 3HIDKEHHSA PIBHSA (PI3UYHOI aKTUBHOCTI,
301IbIICHHS Yacy, MPOBEACHOTO TIEPe]] EKPAHOM.

Cungauuii, MaIOpyXOMHI CHOCIO KUTTS MOXE CTaTU MOCTIMHOIO 3BHYKOIO, IO
0COOJIMBO MPOOJIEMAaTHYHO JJIs AiTel Ta miTiTKiB. CTaHOM Ha ChOTOHI 3AJIUIIAETHCS
aKTYaJIbHOIO 3arajibHa peKoMeHallisl «O1IbIle pyxaTucs, MeHIe cuaitiy [14, 15, 16].
BOO3 Ta iHmi BiAmOBIAHI OpraHi3ailii MOBUHHI PO3MVISIHYTH HUISAXU 3MIHU IIHOTO
CIOCO0Y KUTTS B MaHOyTHHOMY .

Xapuysanus nio uac nanoemii

[Tangemiss CHUIBHO BIUTMHYJA HA SIKICTh 1 KIJBKICTh CIIOKHBAHUX XapuOBUX
MPOYKTIB 1 MPOIYKTIB, @ TAKOK HA PI3HOMAHITHICTH paIioHy. B ymoBax kapaHTuHy
ciijl OyTH TOMIPKOBAaHUM B Xap4yBaHHI, OCKUIbKH 3HMKEHHS (DI3UUHOT aKTUBHOCTI €
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3HaYHUM. Hajgnmumok eHeprii B cuTyallli BiJICYTHOCTI (PI3MYHOI aKTUBHOCTI MOXKE
NOCWJIUTH METa0OJI4HI MOPYIIEHHS, SIKI 30UIbIIYIOTh PU3UK 0ararb0X XpPOHIYHUX
3aXxBOpIOBaHb [16, 17].

PexomeHmyeThcss MIOAHS BXXMBATH PI3HOMAHITHI CBDKI Ta HEOOpoOseH1
IIPOJYKTH, 0O OTPUMYBATH BiTaMiHM, MIHEpaJId, O1JIKHM Ta aHTHOKCUIAHTH, HEOOX1THI
oprai3Mmy Jyisi 3aro0iraHHs Oyab-IKUM 1H()EKIIHHUM 3aXBOPIOBAHHSIM, BKIIFOYAIOUH
COVID-19 [18]. Kpim TOro, CHoXKMBaHHS LYKPY, XUPY Ta COJIl, SIKI CHPHUSIOTH
CYyNyTHIM 3aXBOPIOBaHHSM (OXKHPIHHS, CEPIIEBO-CYJMHHI 3aXBOPIOBaHHS Ta Jiader,
cepen iHIMX), K1 0ynu noB’s3adl 3 COVID-19, cnig 3menmutu [19, 20, 21].

Bnaue nanoemii COVID-19 na cycninecmeo

Cnamax COVID-19 Bpa3uB yci BepCcTBM HacelieHHS. B pesynbrari maHjaemii
KOpPOHaBIpyCy B CBITOBI €KOHOMIIll BijOyjacs HM3Ka HEraTMBHUX 3MiH. Yepes
JIOKJIAyHU B YChOMY CBIT1 3aKpUTI OUIBIIIICTh HABYAIBHUX 3aKJIa/11B, 3A1HCHEHO Mepexi
Ha 70 OHMaiiH-HaBuaHHsS [22]. B ycix kpainax, ypaxenux COVID-19, 3akpwuri
CIIOPTHBHI Ta JyXOBHI 3aKJIaJ1, BIJIMIHCHI HAyKOBI, CIIOPTUBHI Ta KyJIBTYPHI 3aXOH.
ExoHOMikM 0arathbOX TakK 3BaHHMX MOTY)KHHX KpaiH 3apa3 CTHKAIOTHCS 3 3arpo3010
BHUCOKOI 1HIAIIIT Ta 3pocTaHHs 0€3p0o0ITTS BHACTIIOK HEJOCTATHHOT TPOAYKTUBHOCTI.
Jloxmayn 6e3nocepeHb0 HeraTuBHO BIuInBae Ha BBII koxHo1 kpainn. HecmoiBanum
HACJIKOM € 3MCHIICHHS BUKHU[IB MapHUKOBHUX Ta3iB y MPOMUCIOBO PO3BUHEHUX
Kpainax. AJie 111 XopoIila HOBUHA JJIsi HABKOJIMIITHBOTO CEPEIOBUINA MOXKE Oy TH JTUIIIE
TUMYacoBoo [23].

BucHoBkwm.

CphoroHi1 BKe€ HE MOKHA Ha3BaTH YKOJIHOI c(hepU CYCIUIIBLHOTO KUTTS, siKa O HE
3a3Haja BIUIMBY KOpOHaBipycHoi manjaemii. [IpsMo 4 omocepeaxkoBaHO HACIHIJIKH
nomupeHHs ceitoMm Bipycy COVID-19 BiguyBaroTh yci — Aep’kaBHa BJiaJia, BEJIUKUHA 1
Majui 0i13Hec, rpoMajsiHA aOCOMIOTHOT O1IBIIIOCTI KpaiH. JKojHa emigemis HIKOJIU HE
€ OKpeMorw TmpobieMoro oxopoHu 3aopoB’s, 1 COVID-19 miakpecauB mne Ha
riobanpHi aperi. COVID-19 cnpuyuHUB HHU3KY COIIATbHUAX, EKOHOMIYHHX 1
KyJbTYPHHUX HACJIJKIB, IKI MATUMYTh JIOBFOCTPOKOBI HACHIIKH.
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Abstract. The present day coronavirus disease 2019 (COVID-19) pandemic was originated
from Wuhan city, Hubei province, China in December 2019. The outbreak of COVID-19 pandemic
has mostly effected the human health and has severely been observed as a reason for increased death
cases all over the globe. The COVID-19 pandemic has had major economic, as well as health, impacts
on every nation in the world. The COVID-19 pandemic has had social and an economic crisis — its
repercussions, severe and far-reaching, are being felt across the world. The pandemic impacts all
aspects of society.
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CLINICAL CASE.
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Anomayia. 3axeoprosanicmb HA OHKONOIUHI 3AXB0PIO6AHHA Oe3NnepepeHO  3POCMAE.
THoninwenus cumyayii Ha menepiwHil yac nepedbavac 6CMAHOBIEHHs 0IA2HO3) HA PAHHIX emanax
po3sumky nyxaunu. OCKinbKu 3108KICHA Mpanchopmayisi Ha KIMUHHOMY DI6HI NPU3800UmMb 00
3MIHU (peHomuny HauOIbW MOYHUM € BUIHAYEHHS 3MIH MOJEKYIAPHO-2EHEMUUHO20 CMAHY.
Vuisepcanonum nokasnuxom ouxo-mpancopmayii € een p53, Axuil 6ionogioac 3a npoyecu
anonmo3sy. Hasedenuii kniniunuii 6unadox ceiouums npo 0OYilbHICMb PO32Is0AHH NPOOIeMU PAKY
5K KOMNJIEKCY NO8 A3AHUX NAMONO2IYHUX NPOYECI8 YPANHCEHHS KAIMUH, NPOSHO3YEAHHA BUHUKHEHHS
ma nepebicy OHKONO2IUHUX 3AX80PI0BAHL CAMe NPU HAABHOCMI 2eH) p5 3.

Kniouogi cnoea: onxonociumi 3axeopioéamms, pamHs OiAcHOCMUKA PAKy, MONEKYIAPHO-
2EHeMUYHULL CINAH, 2eH P53, KITHIYHUL 6UNAOOK .

Berym.

Ha temepimHiii yac B yCbOMY CBITI 3pOCTa€ 3aXBOPIOBAHICTh Ha OHKOJIOTIYHY
MATOJIOTIIO Y 3B’SI3KY 3 MOTIPIICHHSIM €KOJIOTTYHOTO Ta €KOHOMIYHOTO CTaHIB, & TAKOXK
MOCTAPiHHSIM HACEJICHHS.

[Ilopoky y CBITI OHKOJIOTIYHI 3aXBOPIOBaHHS BUSBJISIOTH y OLIbII SK 35
MUIBHOHIB 0Ci0. Pak € npyrorw 3 OCHOBHMX HpuuMH cMmepTi jroauuu. [l{opoky s
xBOpoOa 3abupae xuTTa y 10 MIIBHOHIB 0Ci0.

OHKOJIOT1YH1 3aXBOPIOBAHHS — 11€ CYCIIUJIbHE SIBUILIE, IO BIJIMBAE HA JOOPOOYT
[IUIMX KpaiH. 3a JaHUMHU EKCIEpTiB, PIYHUNA CBITOBUM E€KOHOMIYHUN 30MTOK BIJ
OHKOJIOT1YHHMX 3aXBOPIOBAHb MEPEBHINYE | TPHIIBHOH J0JIapiB.

Boanodac y po3BuHEHUX KpaiHax pak BKe 1aBHO HE € BUPOKOM, TToHAT 85 % 0cio
3 BUSIBJICHUM OHKOJIOTIYHMM 3aXBOPIOBAHHSIM, TIPH aJICKBaTHOMY JIIKyBaHHI
MIPOKMUBAIOTh HACTYITHUX 11’ SITh POKiB. LLlopoky 3pocTae KibKiCTh JIFOACH, SIK1 YCIIIITHO
J0JIaI0Th 1[I0 XBOpoOy. B ychboMy CBITI OJHUM 13 HAWOLIbII €()EKTUBHUX METOJIIB
00pOoTHOU 3 IIEI0 HEAYTOIO € PAHHA JIIarHOCTHUKA Ta mpodinakTuka [1].

[lepcriekTHBY MOMIMIIICHHS CUTYAIlil MOB'sI3aH1 HE TUTBKH 3 3arajJbHONPUHHITUMHI
M1JIX0/IaMU PaHHBOI J1arHOCTUKH, a I11€ ¥ HAJIE)KHUM OOCTEKEHHSIM IMAIlIEHTIB 3 TPYII
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M1JBUILIEHOTO OHKO-PU3UKY, SIKE MOMJIMBE 3aB/SKH Cy4aCHOMY CTaHy HayKH, a came
3aCTOCYBaHHSM T€HETHYHO-MOJICKYJIIPHUX CHEIU(DITHUX MAPKEPIB IK MPOTHOCTHYHO
JOUUIBHUX 3 TOUKH 30py MYJIbTU(OKATIHLHOTO YPaKEHHS.

OCHOBHHU TEKCT.

[IporoHnyemMo po3riisif KIIHIYHOTO BUNAAKY 3aJUIs aHANi3y pPEeTPOCHEKTUBHUX
MOKJIMBOCTEH BEJICHHSI OHKOJIOTIYHOT XBOPOI.

[Tamientka I1., 1950 p. H., cmocTepirajack CIMEHWHHMM JIIKApEM 1 OHKOJOTOM
BIpo10BK 11 pokiB.

3 OHKOJIOTIYHOTO aHAMHE3Y:

2012 p. — Bmepiie BCTaHOBJEHUN JiarHO3 ropMoHo3aiexxkHoro (Her+) paky
MpaBoi MOJIOYHOI 3aJI03M 3 MPOBEACHHIM KOMIUIEKCHOTO JIKYBaHHS: XIPYypri4HOrO
(mactektoMmis, dimbaaeHekToMis ), XximiotepaneBTuuHoro (XT) Ta auMcTaHLIMHOL
ramMma teparii (JII'T). YpoaoBx nmociiayrodux 5 pokiB peluIuBYy 3aXBOPIOBAHHS HE
OyJo 1 marfieHTKa Oya 3HATa 3 HAIJISIIy OHKOJIOTa Y BIAMOBITHOCTI IO HAI[lOHAIBHOI
YUHHOI HOPMATUBHOI 0a3u [2].

VY Bini 68 pokiB (2018 p.) mpu 3BepHEHH1 0 CIMEHHOTO JIKaps 31 CKapramu Ha
3pocTaroyy CJIa0KiCTh Ta BTpaTy Baru OyB BUSBJICHUN aHEMIYHUW CHUHIPOM, IO
CYyNpOBOJ)KYBaBCSl TOPYIICHHSIM BHUIOPOXXKHEHHs. [Ipu3HaueHa cumMnToMaTHYHA
Tepamis 3aJli30BMICHUMHU TpenapaTtamMud 3 He3HauHuM edekrtoM. Takuii craH 3
ypaxyBaHHSM IMOMEPEIHHOTO OHKOJIOTTYHOTO aHAMHE3y IMOTpeOyBaB pETEIbHOrO
o0cTex)eHHs1 ILTyHKOBO-KUIIKoBoro tpakty (ILIKT), Bim 4oro xBopa BIAMOBHIIACH
Uepes 3 micsili 3'sIBUTUCH MPOSBU AUHAMIYHOI KUIITKOBOI HEMPOX1JHOCTI, MalllEHTKA
OyJla TEpMIHOBO TOCHITAJI30BaHa y XIpypriuHe BIJUIIJIEHHS  JIKapHI IIBHJIKOI
JOTIOMOTHM, TMPOBEAEHO  XIPYpriuHe BTPYYaHHS, MiJ 4Yac SIKOTO BHSIBICHHH pak
MEYIHKOBOI'O KYTYy NOMNEPEYHO-000/10BOT KHILIKH (IMIITBEPKEHUI T1CTOJOTIYHO) 3
HaKJIaJaHHSM aHAacTOMO3Y «KiHellb B KiHeub». Ilo crabimizaumii cTtaHy B ymoBax
BiieHHs ximioreparnii MBKJI Ne 4 yniposoBk MOTOYHUX 2-X POKIB MpoBeaeHo 12
kypciB XT. Ha Tmi cmemiaasHOrO JIIKyBaHHS CTaH OINIHIOBABCS SK BiJHOCHO
3a/10BUTbHUM, aiie B niepion manaemii COVID-19 B 2020 p. xBopa mnepeHecsa roctpy
BipycHy iH(pexuito (ITJIP koBifg - CyMHIBHA) CEpeIHBOTO CTYITIHIO BaXKKOCTI.

3rinHo HopMatuBiB oOctexkeHHs [3] mposeaeHo KT-mocmimkenns OI'TI i
BUSIBJICHI CHMETPUYHI BOTHHUILEBI 3MIHU B CTPYKTYpi JiereHb. [1icist omyxkaHHS Bif
I'PBI npu ekcrioHeHTI yacy 3 Micsil IpoBeacHa KoHTposbHa KT — 6€3 mo3uTuBHO1
JAHAMIKH, BUKOHaHA OI10IICisl IATOJIOTIYHO-3MIHEHUX MIJISHOK, IO TICTOJOTIYHO
BCTAaHOBWJIO HASBHICTHh JAPIOHOKIITUHHOT KapIMHOMU (TIepu(pEpUIHANA paK JICTEHB).
O0'em XipypriyHOTO JIIKYBaHHS - PE3EKIlisl CHUMETPUYHUX CETMEHTIB JIETEHb 3
MOCITiIyr0unM mpoBeaeHHssM X T 3rigHo mpoTokosiam JikyBanus [4]. Ha mpomy etami
(JTiKyBaHHS MyXJIMHU TPETHOI JIOKAJ3aIlii) MPOBEAEHO MUTOTCHETUYHE JIOCITIIKCHHS
3 BU3HAYEHHSM MyTaIlii y reHi pS3 - pe3yiabTaT NO3UTHBHUM.

Ilepion cTabinpHOrO CTaHy CTaHOBUB Maixke 2 poku. 3 2022 poky 3'sBHIACh
C1a0KICTh, MOTIPIIUBCS aleTUT, BTpaTa Baru MpoTATroM 3-XMICSIlIB CKjana IOHaa 5
KT, 3'SIBUJTUCH MIPOSIBY ACLIUTY Ta aHEMIs SIK HACJI1I0K KaHLIEpOMAaTO3y OPTraHiB YEPEBHOL
MTOPOKHUHU (€HAOCKOTIIYHE BTpy4YaHHs 3 O10TICIEI0 OUEPEBUHU).

Ha tenepiuHiii yac oHKOJIOTaMU PEKOMEHAO0BAHO MPOBEAEHHS CUMIITOMATUYHO1
Tepanii miJ HarjsoM CIMEHHOrO JIiKaps sIK NajJlaTUBHOT XBOPOI.
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3akJ/Il04eHHs.

ByB po3risiHyTH# KIIHIYHAN BUNIQAOK MepeOdiry OHKOJIOTTYHOTO 3aXBOPIOBAHHS 3
MyJIbTU()OKATILHUMHU MPOsiBaMH y HarfienTku I1..

JliarHOCTHKa , JIKyBaHHS Ta CHOCTEPEKEHHS MPOBOAWIMCH 3TiTHO YUHHOI
HOpMaTuBHOI Oa3u [2, 3, 4], mo oJHaK HE 3amo0iryo MOJAIBLIIOMY PO3BUTKY
OHKOJIOT1YHOI XBOPOOH.

[TosicHeHHSIM TOCIHIOBHOI OHKOTpaHC(popMalii B IIbOMY BHIMAJKy BIpOTLIHO
Oysia MyTalisi B TeHi p53, OCKUIBKH BiJIOMO, IIO AKICHI 3MIHM (PEHOTHUITY KJITHUH 3
YTBOPEHHSIM 3JIOSIKICHUX KIIOHIB TMPHU3BOAATH 1O  MYJbTU(DOKAIBEHUX YypaKeHb,
OUTBIIICTh MYXJUH BUHUKAIOTH CIIOPAIMYHO BHACIIIOK BUIMAIKOBUX TCHETUYHHUX
MyTaIliid, sSKi B HOPMI CaMOYCYBalOTbCs, aje MNpH 3POCTaHHI Je(PEKTHOCTI T'eHIB
(HaWBaXJIMBIMKA 3 HUX - TeH p53), nNarojoriyHi 3MIHM TPOJIOBXKYIOThH
HAKOTIMYYBATHCS 3 MOPYIICHHSM TPOIECIB alonTo3y, OCKUIBKH aKTUBHHMA O1IOK p53

JIOKaII3y€eThCS B SAp1 KITUH [5].

TakuM YHHOM, TIOCTIOBHHUN PO3BUTOK 3MOSKICHHX MYXJIHUH Yy XBOPOI CIiJ
BBa)XATH MYJIbTH(OKATHHUM, TOOTO TAKWM, 1110 PO3BUBABCA 3 JEKUIBKOX 3a4aTKiB, Ta
METaxXpOHHUM (EKCIOHEHT y uyaci Oumbmie 6-T MicsiiB). B momoBHEHHS [0
BUIIEOTTMCAHOTO, MyXJIMHA, 0 PO3BUBUIIACH B 000X JIETCHSX SK TApHUX OpraHax
OJIHI€1 CHCTeMH BU3HAYEHA STK MHOKUHHA.

BcranoBneni ¢gaktu nmopyiieHHs ekchpecii 130¢opM pS3 mpu HeoIrIacTUYHUIN
TpaHchopmarlii y moeTHaHHI 3 6araTbMa IeTeHEPITUBHUMH 3aXBOPIOBAHHSIMH MOKYTh
MOCUJTIIOBATH TIPOSIBU TATOJIOTIYHUX 3MiH, TPHU3BOASYM 110 (POpMYyBaHHS HOBHUX
3JI0AKICHUX KJIOHIB [6]. AHamizyrouu icTopilo xBopoOu marientku II., a came
MOCTIAOBHICTh PO3BUTKY OHKOJIOTTYHOI XBOPOOU IPH PI3HUX ii JIOKai3aIlisiX, B TOMY
YHCIi TIPOBEACHHS CHEI[IaIbHOTO JIIKYyBaHHS IIMTOCTATHYHUMH TpenaparamMyd Ta
npomeHneBoi Tepanii, npueaHanHss COVID-19 indexii 3 mposiBaMu iIHTOKCUKAIIMHOTO
CHUHJIpOMY Ha TJI1 IMyHOIe(PIIIUTY, MOKHA MPUITYCTUTH, 110 OOTSHKEHUN TEeNepIlnHii 11
CTaH 3yMOBJICHHI MYJIbTU(AKTOPHUM HETAaTUBHUM BILJTIBOM.

«PakoBuii» aHamHe3 ynpoaoBxk 15 pokiB, 6€3yMOBHO, y MTOEHAHHI 3 BIKOBUMH
3MiHaMM 3HAYHO ITOTIMOJIFOBAB JACTCHEPATHBHI META00JIIUHI HOPYIIICHHS Y OpPTraHi3Mi;
TOMY KOMIUIEKCHA OIIHKAa CTaHy HE TIIbKH JIIKAPEM-OHKOJIOTOM, a ¥ CIMEHHUM
JiKapeM, 110 10 MOXJIMBOCTI MPOBEACHHS MOANbBINOI CTIEIiabHOI Tepamii moTpedye
PETENHHOTO MAXOAY 3 TOUKHU 30PY «KOPHUCTh-PUHK.

OCKITbKM B OCTaHHIN 4Yac y 3B'SI3Ky 31 3aCTOCYBaHHSM HOBITHIX TEXHOJIOT1H
J1arHOCTHKHU Ta JIKYBaHHS BH)KHBAHICTh OHKOJIOTIYHMX XBOpPHUX 30UIbIIMIACH, aje
BIPOT1HICTh YTBOPEHHS HOBOI ITyXJIMHHU HE BUKIIIOUEHA, HE3BAXKAI0UM HA BU3HAYCHUI
TEPMIH CIIOCTEPEKEHHS OHKOJIOTOM YIPOIOBXK 5 POKIB, MPEPOraTUBOIO CIMEHHOTO
JiKaps € HeoOXIJHICTh MOCTIMHOTO JOBrOTPUBAJIOTO HAIJISLy 3a XBOPUMH, IO
MEPEHECITIN OHKOJIOTTUHE 3aXBOPIOBAHHS.

Ilin yac xyparli OHKOJIOT1TYHMX IMAIIEHTIB JOIIJILHO BPaXxOBYBaTH HE TIJIbKHU
3araJbHHUI CTaH OpPTraHi3My, a IIe i OIIHIOBATH MOTO PE3EPBH, ISl HOTO 32 HEOOXiaHEe
B MMOJAJIBIIIOMY HAIPAIlbOBYBATH AITOPUTMH BEACHHS TAaKHUX TMAIIEHTIB I CIMEHHUX
JKapiB 13 3aTyYEHHSIM BY3bKUX CIICIIATICTIB, a TAKOXK CIIIJ TIepe0ayaTy CBOEYacHe
MPU3HAYEHHS MaJiaTUBHOI JOTIOMOTH.
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BucHoBku:

JIoIiIbHUM € yJAOCKOHAJCHHS PiBHSA OOI3HAHOCTI JIIKApiB NMEPBUHHOI JIAHKU -
3arajibHOi  mpakTuku-ciMeriHoi  MenunuHu  (JISIICM)  cTOCOBHO  CcydacHHMX
MOKJIUBOCTEH JIOCHIJPKEHHS Yy XBOPUX 3 BHCOKMM PH3UKOM PO3BUTKY OHKO
3aXBOPIOBaHb MOJIEKYJISIHO-T€HETUYHOTO CTaHy.

HeoOxigHo posrisijgaTé pak HE CTUIBKM SIK CaMOCTIMHE 3aXBOPIOBAHHSIM, a
CKOpIllIe SIK KOMILIEKC IOB’A3aHUX MATOJOTIYHUX MPOILECIB ypaKEHHSA KIITHH Ta
MPOTHO3YBATH BUHUKHEHHS Ta TIEpeOir OHKOJIOTTYHUX 3aXBOPIOBAHb (5).

[lopanpiie  mMepCrEeKTHUBHE  BOPOBAKEHHS  MOJEKYJISIPHO-T€HETHUHUX
JOCIIDKEHb B TTOBCSKJIEHHY MPAKTUKY JO3BOJMUTH KIIHIIUCTY HE TUIBKU IMiIBUITUTH
pPIBEHb OHKO-HAaCTOPOXKEHOCTI,  ONTHMI3YBaTH M1arHOCTUYHMM TMOIIyK, a Ime M
nepcoH1()iKOBaHO BU3HAYATH HEOOX1THICTh IOBITOTPUBAJIOTO HATJISTY .

Onuc KIHIYHOrO BHUMAJIKY 3 YypaxXyBaHHSIM Cy4acHOro CTaHy HpoOiIemMu
OHKOTE€HE3y Ha PIBHI MOJEKYJISIPHO-TCHETUYHUX 3MIH Yy KIITHHAX J03BOJISIE
CTBEp/KYBaTH, IO PO3BUTOK aHaIasii € 0araTOKOMIIOHEHTHUM MPOTPECYIOUNM
MPOLIECOM, a BIIYYHUM BUKOPUCTAHHSIM € TEpMIHY ‘‘pakoBa XBopoOa”
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Abstract. The incidence of oncological diseases is continuously increasing. The improvement
of the situation at the present time involves establishing a diagnosis at the early stages of tumor
development. Since malignant transformation at the cellular level leads to a change in the phenotype,
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the most accurate is the definition of changes in the molecular genetic state. A universal indicator of
onco-transformation is the p53 gene, which is responsible for apoptosis processes. The given clinical
case testifies to the expediency of considering the problem of cancer as a complex of related
pathological processes of cell damage and predicting the occurrence and course of oncological

diseases precisely in the presence of the p53 gene.
Key words: oncological diseases, early diagnosis of cancer, molecular genetic condition, p53

gene, clinical case.
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AHoTanissi. Mema. Bcmanosumu 3anedxicHicms YpoXCAuHOCMi ma 8MiCmy JHCUpy 6 HACIHHI
JIbOHY ONIUHO20 BI0 COpmMY, HOPMU BUCIBY HACIHHA MA HOPMU 3ACMOCYB8AHHSA OOPOBMICHO20
npenapamy. Pezynemamu. Buseneno 6inou adoanmosanuti 00 ymoe 3axionoeo Jlicocmeny copm
JIbOHY ONIUHO20 3a YPOICAUHICMIO MA NOKAZHUKAMU AKOCMI cuposuHu. Bemanoeneno kpawyy Hopmy
8UCIBY 07151 00CTIOHCYBAHUX COPMIB TbOHY. [[06edeHo niue OOpOBMICHUX Npenapamie Ha NOKA3HUKU
VpodICatiHocmi ma SAKOCMi HACIHHA JIbOHY OJNIUHO20 MA PeKOMEeHO08AHO Oinbul e@exmueHull
npenapam i Hopmy 1io2o 6HeceHHs. Bucnoeku. [[na 30invuienns eanosux 360pie epodcaro ma
OMPUMAHHS BUCOKO20 BUX00Y OJlii 3 00OHO20 2eKMapy NbOHOM OJNIUHUM — OCHOB0I0 MEXHON02il
BUPOWYBAHHS € NPABUTLHULL 000Ip copmy 05 8IONOBIOH020 pelioHy eupobHuymea. B ymoesax
3axionoeo Jlicocmeny Yxpainu naubinew ypooscaiunum susguscs copm Ceimnosip. Hopma sucigy
HACiHHA 4 MK wm / 2a 3a pi3HUX NO200HUX YMO8 0yla Kpauor 3ad NOKA3HUKOM YPOICAUHOCMI
Hacinus ona copmy Boooepaii, a ons copmy Cseimnosip — Hopma sucigy 5 man wm / ea. Copm
JKueunka 3a 0owjosux ymos nompebye MeHuLoi Hopmu 8UCi8Y, a 3a PiBHOMIPHO20 pO3NOJiLy 0naodié
i mennogoeo pexcumy — Hagnaxu Oinbuioi. Haubinbuwiuil 6n1ue Ha 30i1bueHHs 8DONCAUHOCMI IbOHY
OJILIHO20 BI0 3ACMOCYB8AHHA OOPBMICHUX MIKPOOOOPU8, OMpuMaro npu 0oOpodyi npenapamom
Borogreen L, suwoto nopmoio enecenns 150 2/2a Oirouoi peuogunu 60py, aKuii 0as pe3yiomam y
2,16 m/ea, mobmo 3 nepesuwennsam konmpoaio na 0,28 m/ea. Hatieuwuii cepeoniii emicm scupy 6
HACIHHI TbOHY ONIUH020 OMPUMAHO NPU HOPMI GUCIBY HACIHHA 4 MaH wm/ea, a came y copmy
Csimno3zip — 44,5 %, mooi sk nalimeHwuLl 6Micm Hcupy 6y6 npu HOpMi 8Ucigy 5 MaH wm /2a y copmy
Kusunxa —41,5%. OnmumanvHuil 6Micm HcUpy 8 HACIHHI TbOHY onitiHo20o 43,5 % (i3 nepesuwyernHim
KoHmponio Ha 1,4%) ma euxio onii 3 oonozo cexmapa — 0,98 m/2a (i3 nepesuwenHsam KoHmpono Ha
0,15 m/ea) ompumano npu obpobyi npenapamom Borogreen L. i3 nopmow 150 2/ea Oiouoi
pevosuHu Oopy.

Kniouogi cnosa: nvown onitinui, copm, HOpMA BUCIBY HACIHHSA, OOPOBMICHUL npenapam,
VPOHCAUHICIND, BMICI HCUD).

Berym.

HasiBHicTh B VYKpaiHi CHOPUSTIUBUX TIPYHTOBO KJIIMATUYHUX YMOB JIJIst
IHTEHCHUBHOI CUTbCHKOTOCIIOIAPCHKOI MISUTBHOCTI, 3HAYHUN €KOHOMIYHUN MOTEHITIA,
CTBOPIOIOTh HEOOXIJTHI YMOBH JJisi opraHizanii eeKkTUBHOTO BUPOOHUIITBA OJIHHUX
KyabTyp. HOBUM TpeHIOM € MO3UTHBHA AMHAMIKA BUPOOHHUIITBA Yy CBITI JIbOHY
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oqitHOTO, Tak 1 B Ykpaini (2021-2023 poky) moBepTaeThCcs MO3UTHUBHA JUHAMIKA
MOCIBY MOCIBHUX TUIONI micias maneroro craxy y 2018 p. — 32 Twuc. ra, 2019 p. —
16,1 Tuc. ra, Ta 2020 — 13,5 THC. ra, BUKIMKAHOTO Ha (DOHI BUCOKOI HECTAO1ILHOCTI
BaJIOBOTr0 BUpOOHUIITBA. Tak, 3 2021 poky ie noBepHEHHS 30UTbIICHHS TUIOI, 11€ BXKE
— 25 tuc. ra, 2022 — 27,9 tuc. ra, Ta 3a ocCTaHHIMH JaHUMH y 2023 polii OCIBHI IO
e 30inpimrcs Ha — 20 % no0 2022 p., To6to caraynmu — 33,1 tuc. ra, [4, 12].

BuporntyBanss oiifHUX KyJIBTYp JJIS TOCIIOIAPCTB Y PUHKOBUX YMOBAX — BUTIHA
CrpaBa SIK 3 €KOHOMIYHOI CTOPOHHM TaK 1 3 arpoTEXHOJIOTT4HOi (ciBo3MiHU). BoHuM
JAal0Th BHUCOKI MPUOYTKM 1 € OJIHUM 13 HampsMiB TPOLIOBUX HAAXOMKEHb Y
rocnojapcTBax. JIbOH OMIMHUKA Ha CHOTOAHI € QJIbTEPHATUBOIO JUJIsS IHIIHUX
BHCOKOTEXHOJIOTIYHHUX OJNIIMHHUX KYJIbTYyp, Hacamrmepe., JUIsl COHSIIHHUKY, MiJ SKAM
ILJIOII B OKPEMHUX 30HAX 1 FOCMOIaPCTBaX BUXOIATH 32 MEXK1 ONTUMAILHOTO HAyKOBO-
OOTPYHTOBAHOI'O CHiBBIHOILIEHHS KYJbTYp y ciBO3MiHI [3, 4, 12, 13]. IlopiBHHO 13
IHITUMHU CUTHCHKOTOCIIOAAPCHKUMHU KYJIbTYpaMHU, JHOH OJIMHUI XapaKTepU3y€eThCS
HEBCJIMKUM BHUKOPHUCTAHHSIM IOXKUBHUX €JIEMEHTIB KUBJICHHS 13 OJIMHMIN TUIOIT
(rexrapa). Ha ¢popmyBaHHs 0JiHI€T TOHU 3€pHA IUIIOC BIAMOBIIHOI KIJIBKOCTI IMMOOIYHOT
MPOAYKITi HE0OX1THO B KiJJorpaMax Jirouoi peuoBUHHM OMM3bKO: Nig, P13 s, Koo Ta S76
[1, 4, 2].

VY 3B’s3Ky 13 HEBEUKUM BEreTalliHUM IEPioJIoM Uil HOPMAJIBHOTO POCTY Ta
PO3BUTKY POCJIHHH, JIbOH MOTPEOYy€e BUCOKOTO BMICTY y IPYHTI 1 MIKPOEJIEMEHTIB y
JIETKOJOCTYMHIN (popMi, B TOMY YHUCJI1 TAKOTO sIK 60p. bop Mae psin BaxxiuBux QyHKIN
B POCJIMHHOMY OpraHi3Mi, Hacamiepes] — 1€ CHPHUSHHSA MPOPOCTAHHIO MUIKOBUX
TPYOOK, 5IKi B CBOIO UEPTy peali3yloTh HOpMabHE MPOXOKEHHIO MPOIIECIB 3aUICHHS
Ta BIAMOBIIHO 3aIUIITHEHHS KBITOK, BU3HAYAIOYU KUJIBKICTE IUIOAIB 1 HACIHUH. 3a HOTO
HeCcTayl MAJIOK BTPAdYa€e KUTTE3NATHICTD, MPOIEC 3aUJICHHS MPOXOAUTh HE B IMOBHIM
Mipl (omagaHHs 3aB’si3edd 1 myctosepHicTb) [9]. Kpim 1poro, enemMeHT 3amnoOirae
3aXBOPIOBAHHSM, BUKIMKaHUM jedinurom 6opy (6aktepios) [6, 7].

I3 3miHor0 kimimary y 3o0Hi 3aximHoro Jlicocrenmy BinOyBaeTbcsi 30UIbIIEHHS
CEepEeIHbOMICSIUHUX TMOKA3HUKIB TEMIIEPATypH, JUCKYCIHHUM I[IOCTa€ MHUTAHHSA
onTUMi3alii TUIONI >KUBJCHHS (BUOOpPY TYCTOTH TOCIBY), a TakKOX TMia0ip Ta
BIIPOBA/KCHHSI Y BHUPOOHHIITBO HOBHMX, CYYaCHUX COPTIB JBbOHY outiifHOrO [14].
30upaHHs BETUKHUX MOKA3HHUKIB BPOKAal0 HACIHHSA JIbOHY Ta BUX1J BUCOKOI KUIBKOCTI
oJii 3a0e3mevyeTbcs HAsSBHICTIO BHCOKOIPOIYKTHUBHUX COPTIB Ta BUCOKOSKICHOTO
HACIHHEBOI'O MaTepially y MO€IHAHI 13 IHTEHCUBHOIO TEXHOJIOT1€:0 BUPOILYBaHHS, 110
Jla€ 3MOTY pealli3yBaTu MOTEHIIIIHI MOXJIMBOCTI MEPUINX ABOX CKJIaJ0BUX.

ToMy, BUBYEHHSI MPOAYKTHUBHOCTI HOBUX COPTIB JIbOHY OJIHHOrO 13 PI3HUMH
arpOTEXHOJIOTIYHUMHU TPUHOMAMU Y TPYHTOBO-KJIIMAaTHUYHUX YMOBaX 3axigHOTO
Jlicocteny € akTyaJlbHUM MUTAaHHSIM ChHOTOACHHS.

HesBaxaroun Ha JOCHUTh 3HAYHY KUIBKICTh JOCTIIKEHb Ta IMyOMiKaliid 3 TUTaHb
PO3BUTKY BITYM3HSAHOTO PUHKY JIbOHY OJIIMHOTO MPEACTaBICHUX Y poOOTaX TaKUxX
aBTopiB: Jlomiaceka O. f., Jimutpenko T. @. Ilomsaxos O. 1., Pynik O. JI., Maxso 1O.
0., Copoka A. ., BoiitoBuu O. M., Jlepuyk I'. M., Cadonos FO.M., Kosanenka O. B.,
Kysnuemnosa A.A., Ilo6epexxna O.JI., Uexosa B. I. ta in. [6, 7, 16, 18], OinbIricTs
aBTOPIB BUBYAIM TEXHOJIOTIYHI ACMEKTH POCIHH JIbOHY OJIMHOTO TMEpPEeBAXKHO Y
IEHTpaJbHIM Ta CXIiJHIM 4yacTWHI YKpaiHu. [IlutaHHS 1HTEHCHBHOI TEXHOJOTI Ta
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NEPCHEKTUB PO3BUTKY JIbOHApPCTBA B 3axigHomy JlicocTeny Ha ChOTOJHIIIHINA JIE€Hb
JOCTIIKEHO HEN0CTAaTHHO. JIbOH OMiiiHMIT Oe3MiJCTaBHO PO3TISAAETbCA AK HillleBa
KyJbTypa BupollyBaHHA. lle 3ymMOBIIOe OpyropsiiHe 10 HBOTO CTaBJICHHS, L0 HE
BIJINIOBI/Ia€ HOTO €EKOHOMIYHOMY TIOTEHITiay [3].

OTxe, BUBYCHHS HOBHX COPTIB € OCHOBOIO, Ha $IKy HAKJIaJalOThCs pI3HI
TEXHOJIOTI4YHI aCHeKTH ISl ONTHMI3alii TEXHOJIOT1i BUPOIIYBaHHSA, OCOOJIUBO MpPH
HE0OX1THOCTI 301IbIIICHHS] PEeHTA0EIHFHOCTI BUPOOHUIITBA.

BaxxnuBoro cTaTTero 30BHINIHBOI TOPTIBII JJIsi HAIIOI KpaiHU HA CBITOBOMY Ta
BHYTPIIIHBOMY pPHHKaX € IMOCTIMHMNA NONUT Ha OJidHI KyJabTypu. Tomy, ans
3a0€e3Me4eHHs] MPOJOBOJIbUOT Oe3nekn YKpaiHu NOTpIOHO HE Julie 301IbIIyBaTH
BPOKaHICTb KYJbTYP, a 1 pO3LIMPIOBATH iX BUAOBUI CKJIaJ, HAPUKIIAJ, 32 PaXyHOK
JBOHY OJIIMHOTO, TipYMLll, PULIMHY, HACIHHS rapOy3a Ta iH. Lle 103BOauTh CTBOPIOBATH
Ta BIPOBAKYyBAaTH HAYKOBO OOTPYHTOBaH1 30aJIaHCOBaH1 CIBO3MIHH, IO € BAKJIUBUM
JUIS Cy4acCHOTO IHTEHCUBHOTO POCIIMHHUIITBA.

Y pUHKOBHUX yMOBaxX BHUPOIILYBaHHS ONIMHHX KYJbTYp, AK JJISI HEBEIUKUX
dbepMepchKUX, TaK 1 OLIBIINX TOCIOJAPCTB — E€KOHOMIYHO BHUTITHA crpaBa. Ha
CHOTOJHINIHIN JIEHb JIbOH OJIMHHUM IK €KOHOMIYHO-TIPHUOYTKOBA KyJIbTypa Ta TapHHMA
MOTIEPETHUK Y CIBO3MIHI JIJI1 O3UMHUX Ta SPUX 3€PHOBUX KOJIOCOBHX € aJIbTEPHATHUBOIO
JUTSI THIIUX OJIIMHUX KYJIBTYpP, HacaMmepen, Ajist COHIIHuKYy [8, 12, 15].

3 orjsay Ha BUKJIQJIEHE METOI0 HAIIMX JOCHIIKEHb € BIOCKOHAJIEHHS TEXHOJIOT]
BUPOILIYBaHHS JIbOHY ONIMHOTO B yMOBax 3aximHoro Jlicocterny, BUBUEHHSM BILIUBY
€JIEMEHTIB TEXHOJIOT1i BUPOUTYBaHHS (HOBUX Cy4aCHUX COPTIB JIbOHY OJIIMHOTO, HOPM
iX BHCIBY, MO3aKOPEHEBOTO >XUBJIEHHS, a CaM€ BIUIMB MIKPOEJIEMEHTY Oo0p). Ha
dbopMyBaHHS IPOYKTUBHOCTI JIbOHY OJIIAHOTO.

OCHOBHHUI1 TEKCT.

BuBueHHsI MOTEHIIMHUX MOXJIMBOCTEH MeHOTHUITY 1 (JaKTUYHOI peasizallii Horo
PENPOAYKTUBHUX MOKJIMBOCTEN B arpoleHO31 Ma€ BaXKJIMBE TEOPETUYHE 1 MPAKTUYHE
3HAYeHHS JUId BUSBJICHHS MOJJIMBOCTEH KyJIbTYpH, BH3HAYEHHS COPTOBHUX 1
arpoTEeXHIYHUX 3aX0J11B MAaKCUMAJIbHO IMOBHOTO 1 PaIliOHaJIBHOTO X BUKOPUCTAHHS. 3
OTHOTO OOKy PENpOAYKIIHHUNA TMPOIEC JHOHY OJIMHOTO MOXKE JIIMITYBaTHUCS
METEOPOJIOTIYHUMH YMOBAaMHU BETETAILlIHHOTO MEepioAy, 3 1HIIOTO — arpOTeXHIYHUMHU
dakTopamu 1 ocodnuBoCTsIMU Mop(doreHoTuiry pocius [6, 11].

JIboH omitHUI € pgocuth BHOarnMBUM g0 Bosiord. (OcoOnMBO HecTaya
aTMOC(epHUX OMaJiB BIUIMBAE HA YPOXKAMHICTH B MEpioj UBITIHHA-GOPMYBAHHS
KopoOo4ok. CiM’silHKa MOYMHAE MPOPOCTATH NPH MOTJIMHAHHI BOJIOTY B KUIBKOCTI
omm3pkoi 120-130% Big BaacHol Macu. ONTUMaJBHOIO KUIBKICTIO OIQAIB JJIA
PO3KPUTTS OTEHIIIAy cOpTOM 3a Beretailito € 150—180 mm. JIboH — pocirHa 10Broro
CBITJIOBOrO JHs, ToMy B ymoBax Jlicocremy mnepeOir ¢a3 pocTty W pO3BUTKY
B1/10yBa€THCS TOCTYOBO, B BIJIMOBIAHOCTI 10 O10JIOTYHOTO IUKITY POCIHHHU [5].

JIist mojanpioro 30UTBIICHHST Baly BpPOXKAMHOCTI 1 OJii MOTPiOHO BHCIBATH
CydYacHi COPTH JbOHY OJIIMHOTO, SIKi MalOTh B COO1 MOEIHYBAaTH BHCOKHU IMOTCHITiAT
MPOIYKTUBHOCTI, CTIMKOCTI JI0 XBOpOO, BOJOMITH JOOpPUMHU  aJalTUBHUMHU
BJIACTUBOCTSIMU JI0 HECTIPUSATIUBUX yMOB cepepouina [8, 9]. Ha mpotsa3i ocTtanHIX
pokiB BueHi [HcTuTyTy omiiHuX KynasbTyp HAAH, cTBOpuiu BHCOKOIPOIYKTUBHI
coOpTH JIbOHY oniitHoro: Bogorpaii, Kisika, Jle6tor, Aiicoepr, JKuBunka, 3amopi3bkuit
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6oratup, CiTio3ip [16], ki 3aHeceHi 10 [epxkaBHOro peecTpy coptiB pociauH. [{um
copTam JIbOHY OJIIHHOTO, $IKI CTBOPEHI y BITUM3HSIHHMX CEJIEKIIMHUX IIEHTpax,
NpUTaMaHHa BUCOKA IJIACTUYHICTh, MOCYXOCTIHKICTh, CTIMKICTh 0 BWJISATAHHS Ta
ocuranHs. Takox BOHM € TMPUAATHUMHU JJI1 MPSIMOTO MpUHOMY 30MpaHHs
3epHO30MpanbHuMH koMmOaiiHamu [13]. Hamu Oyno oOpaHo Ansi JOCHIIKEHHS TpH
Cy4aCHHUX COpTH JIbOHY, a came: Bogorpaii, )Kusunka ta CBiTio3ip.

Y TexHoyorii BHUpPOIILYBaHHS JIOHY OJIHHOrO K 1 JUIsi  OLIBIIOCTI
CLTBCHKOTOCTIOAAPCHKHUX KYJIBTYP, BAKIMBUM €JIEMEHTOM TEXHOJIOTIi BUPOIIyBaHHS €
HOpMa BHUCIBY HaciHHs [17]. Jlns HOBHX COpPTIB JIbOHY LEH arpoTeXHOJIOTTYHHMA
puiioM MoTpeOye BUBYCHHS. Y JTOCTIKEHHSIX MU BUBYAJIM JBI HOPMU BUCIBY YOTUPH
Ta I’ATh MJIH IIT / Ta CXOKUX HACIHUH.

Pesynbrati AOoCHiDKEHb MOKa3aiu, IO YPOXKAUHICTH COPTIB JbOHY HE
3HAXOAWJIACH B MPSAMIM 3aJ€KHOCTI BiJ] 30UTbLIEHHS IT'YCTOTH MOCIBY JJIs YCIX COPTIB.
HaiiBumumii moka3HUK BPOXKAWHOCTI, SIKM MU OTPUMATIIN 32 TPU POKU JOCIIKEHbD, Y
copty JKuBHHKa 3a HOPMHU BUCIBY HaciHHS 5 MUIH 1T ra — 2,36 1/ra. be3zanepeuno
JePChKi MO3UIIIi BOPOJOBK BCIX TPHOX POKIB MPOBEACHHS JIOCTIKEHb 32 HOPMU
BUCIBY (5 MJIH mIT/Ta) cripusijia OUIbIIiNA ypoxaiHocTi aist copty Citnosip (y 2020
porti 2,25 1/ra mpotu 2,06 1/ra; y 2021 poui 2,41 1/ra npotu 2,2 1/ra; y 2022 pomi 2,05
T/ra y nopiBusHH1 1,77 T/ ra) (Tabdmn. 1).

Taouuus 1 — YpoxaiiHicTh HACIHHSA JIbOHY OJIIHHOTO0 32J1€5KHO BiJ COPTY Ta
HOPMH BHCIBY HacCiHH#, T/Ta (2020-2022 pp.)

Copt (A)
Pik Bonorpait KuBuHka CaiT031p
JIOCIIJKEHb Hopwma BuciBy HacidHs, MiiH T / ra (B)
4 5 4 5 4 5

2020 2,16 1,91 2,08 2,36 2,06 2,25

2021 2,31 1,95 2,15 1,64 2,20 2,41

2022 1,99 1,96 1,73 2,08 1,77 2,05
Cepenne 3a 2,15 1,94 1,99 2,03 2,02 2,24

2020-2022 pp.
HIPys 2020: A— 0,06 ; B—0,08; 2021: A—0,08; B—0,1; 2022: A —
0,04; B—0,02

[1in BruIMBOM MOTOJHUX YMOB, SIKI XapaKTepU3yBaJUCs 3MEHIICHHSAM KUIBKOCTI
omaniB y 2020 ta 2022 pokax, copT KuBHHKa B 11 MOCYIUIMBIII POKH TOCIIKEHb
Kpallliii pe3yJIbTaT yposkaitHOCTI chopMyBaB 3a HOpMH BUCIBY 5 MJIH 1mIt/Ta (2,36 T/ra
npotu 2,08 1/ra; 2,08 1/ra mpotu 1,73 1/ra), numie y nomoBuid 2021 pik, Koau gaHa
IyCTOTa 5 MJIH IIT / Ta COPUYMHUIIA HETaTUBHUM BILJIMB HA CTIHKICTh POCIIMH, TUISHKA
JOCIIITHOTO TOCIBY JEHI0 BUJIATIA, IO B CBOIO YEPry YCKJIAJAHWIIO 30MpaHHS, 1 K
HACJIJIOK — 3MEHIIWIACS YpPOXKaWHICTh 4Yepe3 HEMOMIIMBICTh >KAaTKOI KomOaitHa
MOBHICTIO MIAIOpAaTH POCIMHU 13 TaKUX mHoJjiernux IuasHoK (1,64 T/ra mopiBHSHO 3
BHCIBOM HOpMOIO 4 MJiH mt/ra — 2,15 1/ra). A s copty Bomorpait HaBnaku, MeHIIa
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IyCTOTa BHCIBY (4 MJIH mIT/Ta) OyJia Kpamior sl (opMyBaHHS O1IBIIOTO BPOXKAKO
HaciHHs BianoBigHo: y 2020 p. — 2,16 1/ra mpotu 1,91 1/ra; y 2021 p. — 2,31 1/ra npoTu
1,95 1/ra; y 2022 p. — 1,99 1/ra y nopiBuszHi 70 1,96 1/ra.

o cTocyeTbcs BHBYEHHS BIUIMBY BiJl MIJUKUBJICHHA OOpPOBMICHUMU
MIKpOJ0OpUBaMHU, TO JAaHUN JOCHIA MPOBOAMBCS Ha coptTi CBITIO31p MPH BHUCIBI —
4 mnu wt / ra. [lopiBHioBanuch aBa BUAM OOpHHX mpemnapariB, (Biramin bop i3
BMICTOM Jito4oi pedoBuHu Oopy — 170 r/kr, Ta Borogreen L i3 BmicToM Aito4oi
peuoBuHU 60py — 150 /1) B TphOX HOpMax 3acTocyBanHs 90 r/ra, 120 r/ra ta 150 r/ra
JI0Y0i pe4oBUHU O0py. Pe3ynbratu 1oCipKeHb TOKa3aiu, 110 HalO1IbITy MpudaBKy
70 KOHTpoJIt0, JaB mpenapaT Borogreen L 13 Hopmoro BHeceHHs 150 r/ra mirouoi
peyoBUHU OOPY, MOKA3HUK CTAHOBUB 2,16 T/ra, TOOTO 3 MEPEBUILIEHHIM KOHTPOJIIO Ha
0,28 1/ra (puc.1).

OcHoBHON _
OcHoBHoOM

OcHoBHoOW

OcHoBHoOW

OcHoBHOM

OCHOBHO OCcHOBHOM

OcHoBHoOW

OcHoBHoOWM 5
OCHOBHO

BKoHTponb
@90 r/ra
0120 r/ra
=150 r/ra

OCHOBHOW
OCHOBHOW

OCHOBHON

OCHOBHOW

OCHOBHON

OCHOBHOW

Bitamin bop Borogreen L

Puc. 1 - YpoxkaiiHicTh HACIHHA JIbOHY OJIIHHOI0 32JI€:KHO Bil HOPMH
3aCTOCYBaHHS Mikponpenapary, 1/ra (2020-2022 pp.)

JIbOH ONiMHMI BUPOIIYETHCS AJIE OTPUMAHHS BHMCOKOIO BpOKal0 HACIHHA 3
BHCOKHM BMICTOM OJIi 1, SK HAcCJIJOK, BII X CKJIAJIOBHUX 3aJIEKUTH 1 1I BHUXIZ 3
OIMHULI Iiouli. BMICT *upy B HACIHHI JIbOHY OJIMHOIO 3aJIEXHUTh BiJ COPTOBHUX
0CO0JIMBOCTEM, arponpuiiOMiB BUPOILIYBaHHs Ta BIUIUBY MOTOJHUX YMOB B IEpiOJ
(dhopMyBaHHS HACIHHS.

3a BUpOIIYBaHHS 13 3 HI)KUOIO HOPMOIO BUCIBY HACIHHS, YaCTKa XHUPY B 3€pHIi
3pocrtana Ha 0,2—0,6%, MOpiBHIHO 3 OLIBIIOI0 HOPMOIO BUCIBY (TabII. 2).

JlociPKeHHSIMU BCTAHOBJICHO, 1110 HAWBHUIIMIA CEpPEIHIM BMICT KHPY B 3€pHI
JHOHY OJIITHOTO HAKOMUYYBaBCs MPU HOPMI BUCIBY HAaCIHHS — 4 MJTH IIT / Ta, @ came y
copty CBitnosip — 44,5%, To/i sSIK HAMMEHIIUI CepeiHii BMICT KUPY B 3€pPHI JIbOHY
(dhopmyBaBcs pu HOPMIi BUCIBY — 5 MutH 1T / Ta y copTy XKuBunka —41,5%. 3a BMmicTom
KUPY JTIUPYIOUl MO3UIT 3aiiMaB copT CBITIIO31p 13 CepeaHIM MOKa3HUKOM 3a TPH POKH
—44,2%, Toni sk y copty Bomorpaii 1ieit moka3zHuk ckianaB — 42,8%, Ta 3 HE3HaYHUM
BificTaBaHHsIM — copT JKuBuHka 13 BMicTOM >xupy 41,6%. OnHak, HEOOXIiIHO

ISSN 2663-5712 135 www.sworldjournal.com



s 4D
SWorldJournal Issue 20 / Part 1 \\QP‘

S
- |

BIIMITUTH, IO XIMIYHHUHA CKJIaa copTy JKMBHHKA XapaKTepU3YEThCS 3HIKCHHUM
BMICTOM JIIHOJIEHOBOI KHCJIOTH B OJii — 25,9% Ta miABHUIIEHUM BMICTOM OJIETHOBOI —
20,6% 1 aiHONEBOT — 43,6% KUCIIOT.

Tadauus 2 — BMmicT :Kupy B 3epHIi JIbOHY OJIIITHOTO 32J1€5KHO Bl COPTY Ta HOPMH
BHCIBY HaciHH1, % (cepenne 3a 2020-2022 pp.)

Hopwma BuciBy | Cepenne 3a | Cepenne nmo | Buxin omii, | CepenHiii
Copt (A) | nHaciuusg, mitH | 2020-2022 coprax T/Ta BUX1]T OJT11
mT / ra (B) pp-
Boporpaii 4 43,0 42,0 0,92 0,87
5 42,6 0,83
KusBnnka 4 41,7 41,6 0,84 0,84
5 41,5 0,84
CeiTio3ip 4 44,5 442 0,90 0,94
5 43,9 0,98

OTtpuMaBIIM Takui 010XIMIYHHMI MMOKA3HUK SIK CEPEAHIN 1O COPTOB1 BMICT KUPY
Ta CEepPeAHIO0 YpOXKaWHICTh COPTY, OyJI0 BH3HAUEHO BHUXIJ OJii 13 OJIHOrO T'eKTapa.
Takum ynHOM, OTpUMAIIK AJISl TaHUX COPTIB BIANOBIAHI AaHi: Bogorpaii — 0,87 T/ra,
’Kusunka — 0,84 1/ra, CBitnosip — 0,94 1/ra.

[Tin BmmBOM GOpHUX J0OpPUB Yy BCIX BaplaHTax, 30UIBIIYBAaBCS BMICT JKUPY B
HaciHHi 150HY Bia 1,0% no 1,4%, nmopiBHSHO 10 KOHTPOJItO (6€3 00poOkm) (Tadsm. 3).

Tadauus 3 — BmicT :kupy B HACiHHI JIbOHY 0J1iiTHOTO copty CBiT/N03ip I BUXIi]
0J1il i3 OTHOT0 reKTapa 3aJIe’KHO Bi/l BILIMBY OOPBMiCHUX npenaparis, %
(cepenne 3a 2020-2022 pp.)

IIpenapar (A) | Hopma 3acTocyBaHHS. Bwmict xupy B Buxiz omnii, T/ra
r/ra 1.p. (B) HaciHHi, %

KoHTpoJib - 44,1 0,83

90 45,1 0,88
Bitamin bop 120 45,3 0,93

150 454 0,95

90 45,2 0,92
Borogreen L 120 45,4 0,96

150 45.5 0,98

Takum urHOM, BUXi 071ii HAa KoHTpoui — 0,83 T/ra, 13 3aCTOCYBaHHSM IIpernaparib
3 Hopmoro 150 T/ra, BignoBigHo: Bitamin bop — 0,95 1/ra, Borogreen L — 0,98 T/ra.
AHaNI3yl0ul cepelHl MOKa3HWKH BUXOJY OJii 13 OJHOTO TeKTapa, BiIMIYAETHCS
HaWOIBIIHI MOKA3HUK 1] BIUTMBOM 3aCTOCYBaHHS MikpomoOpuBa — Borogreen L, 1o
NEePEeBUILyE€ KOHTPOJIbHY AUIAHKY Ha 0,15 T/ra.

BucHoBku.

JlociaKyBaHl COpPTH pearyBajid Ha HOPMHU BHCIBY HACiHHSI Ta MOTOJHI YMOBHU
POKY, SIKi CHPHUYMHUIIU JIESKY CTPOKaTIiCTh naHnux. Hopma BuciBy HaciHHS 4 MJH T /
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ra 3a pi3HUX NOTOJHUX YMOB OyJia Kpaloo 3a NOKa3HUKOM YPOKaHHOCTI HACIHHS JIsl
copty Bomorpaii, a mnus copty CBiTiosip — HOpma BuciBy 5 maH mt / ra. Coprt
JKuBuHKa 3a MOMIOBUX YMOB MOTpeOy€e MEHINOI HOPMU BHCIBY, a 32 PIBHOMIPHOTO
PO3MO/ITY OIajiB 1 TEIJIOBOIO PEKUMY — HaBHaku Oubinoi. HailOinpmmii BIjuB Ha
30LTBIICHHS BPOXAaMHOCTI JIbOHY OJIMHOrO BIJ 3acTOCYBaHHS OOPBMICHHUX
MIKpO0OpHUB, OTPUMAaHO Npu 00podui mpenapatoM Borogreen L, Buioro HOpmoro
BHeceHHs 150 r/ra miro4oi peuoBUHU 0OpY, ypoxkKaitHICTh cTaHoBUIA 2,16 T/ra, TOOTO
3 MepeBUILEHHAM KOHTpoto Ha 0,28 1/ra. [Ipu MeHiit Hopmi BUCIBY — 4 MIIH IIT / Ta,
BIJICOTOK >XMpY B HaciHH1 3pocTtaB Ha 0,2-0,6%, y mOpiBHSHHI A0 O1IbIIOI HOPMHU
BUCIBY — 5 MJH wt/ra. HailBunuii cepeiHiii BMICT KUPY B HACIHHI JIbOHY OJIHHOIO
HAKOIHUYYyBaBCs PU HOPM1 BUCIBY HACIHHA — 4 MJIH IIT /Ta, y copty CBiTao3ip —44,5%,
HallMEHIIMNA — TpU HOpMI BHUCIBY 5 MulH ra / mr, y copty KuBunka — 41,5 %.
OnTManbHUM BMICT KUPY B HACIHHI JIbOHY Ta BUXOJY OJIi 13 OJHOTO I'eKTapa COpTy
CeiTiozip Oynu mipu o6po6Iri mpenaparom Borogreen L 13 Hopmoro 150 r/ra mirogoi
peYOBHHHU 00pYy, BIAMOBIAHO: 45,5% BMICT X)upy, (3 IEPEBUIICHHSIM KOHTPOJIO Ha
1,4%) Ta 0,98 1/ra Buxij ofii 3 rekTapa (3 nepeBuIeHHsIM KoHTpoJito Ha 0,15 1/ra).
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Abstract. Aim. To establish the dependence of the yield and fat content in oil flax seeds on the
variety, the seeding rate and the rate of application of the boron-containing drug. Results. A variety
of oil flax more adapted to the conditions of the Western Forest-Steppe was revealed in terms of yield
and quality indicators of raw materials. The best seeding rate for the studied flax varieties has been
established. The effect of boron-containing preparations on yield and quality indicators of linseed
was proven, and a more effective preparation and rate of its introduction were recommended.
Conclusions. In order to increase the gross harvest and obtain a high yield of oil from one hectare of
linseed, the basis of cultivation technology is the correct selection of the variety for the corresponding
production region. In the conditions of the Western Forest Steppe of Ukraine, the Svitlozir variety
turned out to be the most productive. The seeding rate of 4 million pcs/ha under different weather
conditions was better in terms of seed yield for the Vodohray variety, and for the Svitlozir variety, the
seeding rate was 5 million pcs/ha. The Zhyvynka variety requires a lower seeding rate under rainy
conditions, and on the contrary, a higher seeding rate under an even distribution of precipitation and
thermal conditions. The greatest effect on increasing the yield of linseed from the use of boron-
containing microfertilizers was obtained by treatment with Borogreen L, a higher application rate of
150 g/ha of the active substance boron, which gave a result of 2.16 t/ha, that is, with an excess of
control by 0.28 t /Ha. The highest average fat content in linseed seeds was obtained at a seed sowing
rate of 4 million pcs/ha, namely in the Svitlozir variety — 44.5%, while the lowest fat content was at
a sowing rate of 5 million pcs/ha in the Zhyvynka variety — 41.5%. The optimal fat content in oil flax
seeds of 45.5% (exceeding the control by 1.4%) and the yield of oil from one hectare — 0.98 t/ha
(exceeding the control by 0.15 t/ha) was obtained when treated with the drug Borogreen L. with a
rate of 150 g/ha of the active substance boron.

Key words: flax oil, variety, seed sowing rate, boron-containing drug, productivity, fat content.
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AHoTauis. Mema. Memoio Hawux 00cniOdceHb OYI0 CMAHOBNEHHA  3ANEeHCHOCHI
OiloMempuduHUX NOKA3HUKIE MA YPOUCAUHOCMI COPMI6 NULeHUYl O3UMOI 3ANeHCHO 8I0 Cnocooie
3acmocy8ants 0I0NI02IYHO aAKMUSHUX npenapamis 6 ymosax 3axionozo Jlicocmeny Yxpainu.
Jlocnioscenns exkarouanu usueHHs 6Naugy 0ion02iuHo akmuenux npenapamis: Tpuxodepmin, Aeam
25 K ma IIMK-3P 3a pi3nux cnocobig ix 3acmocysants (00pobKa HACIHHS, 0ONPUCKY8AHHS NOCIBIE,
00poOKa HACIHHA+OONPUCKYBAHHA NOCIBIB) HA MPbLOX copmax nuieHuyi o3umoi: Apiieka, 3000Ha,
Kybyc. Pesynemamu. Busenieno Hne3sHauHUll 6Nau6 0OIiON02IYHO AKMUBHUX NPenapamieé Ha UCOm)
pocaun nuenuyi o3umoi. Bemanoesneno énnue cnocobie oopooxu bionpenapamamu Ha Oiomempudti
NOKA3HUKU POCIUH: O0BAHCUHY KOAOCA MA KiNbKICMb 3epeH 6 KOoci nuienuyi o3umoi. Busaeneno
HAUOINbW Yporcaunull ma adanmosanuil 00 ymos 3axionoeo Jlicocmeny Ykpainu copm nuwenuyi
o3umoi. Bucnoeku. /{na oocniodcysanux copmie nutenuyi o3umoi npu oo6pooyi HAcCiHHA HAUOiIbU
epexmusnum 0y npenapam Tpuxooepmin,, a npu OONPUCKYBAHHI Ge2emyIOUUX pOCIUH ma
0sopa3zositl 00pooyi (nacinua+nocie) npenapamu Aeam 25 K ma [IMK-3P. Jloséxcuna konoca 8
cepeonvomy nepesuwgysana koumponi na 0,3—0,5 cm. Makcumanvre 3uauenns 9,1 cm 0oeacunu
Konoca eiomiyeHo y copmy 3000mHa npu 06opazositi 0bpodyi 6iogyueiyuoom Aeam 25 K. Ha
sapianmax 3 0ONPUCKYBAHHAM NOCIBI8 ma 080pa3z080i0 0bpodxoto npenapamamu Azam 25 K ma
IIMK-3P ompumano makcumanbri NOKA3HUKU KiIbKOCMI 3epeH 8 Koaoci, y copmis. Apiieka — 27, 2—
28,1 wm, 3006na — 29,4-31,1 wm, Kyoyc — 28,4—29,6 wm, mobmo 3 nepesuiyyerHHsIM KOHMPOi Ha
3—5 wm. 3 konoca. OnmumanvHy ypodxcatnicms 6,4 m/2a 3abe3neyus copm nuieHuyi o3umoi 3006na
Ha eapianmax 080pazoeoi 0b6pobku (HacinHa+nocie) 3 nepesuwjennam xoumponro 0,9 m/ea.
Maxcumanvny peakyiro Ha npenapamu nposeus copm nuienuyi Apiiexa.

Knrouoei cnosa: nwenuys ozuma, copm, 0ion02iuHo akmugHul npenapam, 0084CUHA Koaocda,
KIIbKICMb 3€PeH, YPOHCAUHICTb.

Beryn. Psag po3BuHeHUX KpaiH CBITY aKTMBHO PO3POOJISIIOTH 1 BIPOBAKYIOTh
010JIOT1YHI METOJM BEJACHHS CIILCHKOTO TOCIOJApCTBA, SKI OCHOBAaHI Ha IIOBHIM
BIJIMOBI BiJi CHHTETUYHUX MIHEPAJIbHUX JIOOPUB a00 iX CKOPOYCHHIO, 3MEHIIICHHIO
XIMIYHHMX 3aCO01B 3aXHCTy POCIWH MPU MAaKCUMaJIbHOMY BHUKOPUCTaHHI 010J0TTYHUX
(bakTOpiB MIJBUIIEHHS POIIOYOCTI IPYHTIB, & TAKOX MPOBEACHHIO KOMIUIEKCY 1HIIUX
3aXO0/iB, [0 HE MAIOTh HETAaTUBHOTO BILJIUBY HA €KOJIOTII0 MIPUPOJTHOTO CEPEIOBUIIIA,
ajJie CyTT€BO TOJIMIYIOTh yMOBHU (opmyBaHHs Bpokaro [1]. Ilpemapatu pizHOTO
[[ITLOBOTO  TPHU3HAYEHHS  BHUKOPUCTOBYIOTHCS, SIK  €JIEMEHTH  E€KOJOTIYHOTO
3emuiepobctBa [2]. Tlpu BHpoIIyBaHHI CUTBCHKOTOCIONAPCHKUX KYJIBTYP KIJIBKICTh

ISSN 2663-5712 140 www.sworldjournal.com



~R5
4‘

8

SWorldJournal Issue 20 / Part 1 QPB

BUKOPHUCTaHHS MiHEPAJTIbHUX JOOPUB 3a OCTaHH1 POKH 3HHU3MI0Cs 3 6 MiH 10 0,9 MuH
ToHH. Lle mpu3Beno 10 nposiBy qucbanaHCy MOKUBHUX PEYOBHH B IPYHTI 1, BIIIOBITHO
—3HIDKCHHSI POAYKTHUBHOCTI. 3 METOIO 3MEHIIICHHS 3a0pyTHEHHS arpojiaHamadTiB Ta
OTPUMaHHS  EKOJIOTIYHO-YHCTOI  CLIbCHKOTOCIOAAPCHKOi  MPOAYKLIi, aKTHUBHO
PO3pOOIISAIOTECS aIbTEPHATHUBHI 3aco0u 3axucTy pociuH [3]. Benmuky yBary mpu
BHUBUYCHHI 301IbIIECHHS YPOKAMHOCTI MPUIUISIIOTh HE3allepEeUHO BIUIMBY PETYJIATOPIB
POCTY Ta arpoxiMmikaTiB Ha (HOPMOYTBOPIOIOUI 1 POCTOBI POIIECH POCIIHH, SIKICTh 3€pHA
Ta BEJMYMHY BPOXKAI O3UMOI MIIEHUIl. 3aKOHOJIABCTBOM YKpaiHU JOMYIICHO 0
3aCTOCYBAaHHS Ha CUTLCHKOTOCIONAPCHKUX KYyIbTypax 25 perynstopiB pocty, 17 3
SKUX TMPOIMUCAHI JJIi BUKOPUCTaHHS HA O3UMIM TMIIEHUI IIOJAO0 IiIBUIICHHS
BPOXKAMHOCTI 1 SIKOCTI 3€pHa, PE3UCTEHTHOCTI 10 XBOPOO, 10 CTPECOCTIMKOCTI POCIHH
[4]. BopoBamkeHHs 010TE€XHOJIOTI € MPIOPUTETHUM HANPSIMKOM HAayKOBO-TEXHIYHOTO
MPOrpecy y CUILCBKOMY Tocmoaapctsi [5, 6]. IlepcneKTUBHMM HANpsSMKOM cepen
3aC00IB  3aXUCTy CUIBCHKOTOCTOJAPCHKUX POCIHH BBAXXAEThCSI BUKOPUCTAHHS
010JIOT1YHUX MpernapaTiB NoJi(PyHKITIOHAIBHOTO i1, TOOTO IpenapaTiB KOMILIEKCHOTO
edeKTy, Kl OJHOYACHO MPOSBIISIIOTH PICTOPETYIIIOI0Yl, yI0OpIOBaIbHI, Ta 3aXUCHI
BIacTUBOCTI [1, 7]. Bce Oinblie criocTepiraeThesi 3aCTOCYBaHHS PETYJISITOPIB POCTY B
Cy4acHHX TEXHOJIOTisIX BUPOOHMIITBA TPOAYKIIi POCAMHHHMIITBA. IX MOINAOTH Ha
MPUPOJHI 1 CHHTETUYHI OpPraHiuHl CHOJYKH, SKI Y HEBEJIMKUX J103aX aKTHUBHO
BIUTMBAIOTh Ha META0O0]I3M POCIUH, CTUMYJIOIYM a00 MPUTHIYIOIOYU IX POCTOBI
¢ynkuii i Mmopgorenes [8—11].

3a pganumu A. O. IlleByeHka, BUSIBJIEHO, WO JOIMOCIBHE 3aCTOCYBaHHS
010CTUMYJISITOPIB MIJABUILYE TOJbOBY CXOXICTh HACIHHS TIICHMII O3UMOi B
cepeanbomy Ha 5% [12]. [Tonomapenko C. I1. nepekoHye, 1110 AOMOCIBHUN 00pOOITOK
HACIHHS BapTO 3/11MCHIOBATH OJIHOYACHO 3 MOTO MPOTPY€EHHAM. PEKOMEH10BaH1 HOPMH
MPOTPYHHUKIB y OAaKOBIiil CyMmil 3 OlocTUMYJIsiTOpaMu O0akaHo 3MeHIryBaty Ha 30%,
IPU I[LOMY CIIOCTEPITAETHCS 3pOCTAHHSI €HEprii MpopocTaHHs 1 GOpPMyBaHHS OUIBII
po3ranyKeHoi KopeHeBoi cuctemu [13].

Haitb6inpmoi epexkTuBHOCTI J1i O10CTUMYJISTOPIB POCTY 1 PO3BUTKY POCITHH
MOKJIMBO JIOCATTHU P JOMOCIBHIM 00po0I1l HACIHHS Ta 2-X pPa30BOMY OOTPHUCKYBaHHI1
POCIIMH TiJ Yac Beretamii 3 JOTPUMAHHAM TEXHOJIOTiM, PEKOMEHIOBaHUX JUIs
MICLIEBUX YMOB BHpOIIyBaHHS KyJbTyp [14]. BukopuctanHs CTUMYJIATOPIB POCTY
CHIPUSIOTH 3POCTAHHIO yPOKaiHi KOJOCOBUX 3epHOBHX Ha 5—14 1/ra. Ix BUKOpuCcTaHHS
BIIMCYETHCS Y CUCTEMY arpOTEXHIYHUX MIPUHOMIB 3 IOTJISAY 32 IOCIBaMHU 1 HE MOTpedye
BEJIMKHX J0JATKOBUX BUTPAT, 1110 OCOOJIMBO BAKIMBO B PUHKOBUX YMOBax [15].

OTxe, BOPOBAKCHHS B TEXHOJOTII BUPOIIYBaHHS O10JIOTIYHO aKTHBHHUX
MpernapariB Hapasi € aKTyaJbHUM MUTAHHAM, 1110 MOTPeOYy€e NETAJIbHOTO BUBYCHHS Y
PO3pi3i COPTIB C.-T. KYJbTYP 3a BUPOIIYBaHHS B KOHKPETHUX I'PyHTOBO-KJIIMAaTHUHHUX
yMOBax.

Mera pocaigxenHsa. MeToo HamMX JOCHIKEHb OyJI0 BCTaHOBJICHHS
3aJIEKHOCTI OIOMETPUYHUX TOKA3HHWKIB Ta YPOXKAMHOCTI COPTIB MIIEHUINl O3UMOi
3aJIe)KHO BiJ CIOCOOIB 3aCTOCYBaHHS 010JIOTIYHO aKTUBHUX IpenapariB B yMOBax
3axigHoro Jlicoctemy VYkpainu. JlOCHI/PKEHHS BKJIIOYAdM BUBYEHHS BILIUBY
OiloJyoriuHO aKkTUBHUX mnpenapatiB: Tpuxoaepmid, Arat 25 K ta IIMK-3P 3a pi3znux
croco0iB iX 3actocyBaHHs (00poOKa HaCiHHS, OONMPHUCKYBaHHS TOCIBIB, 00poOKa
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HACIHHSA+OOMPUCKYBaHHS IIOCIBIB) Ha TPhOX COpTax IIICHMII O3UMOI: ApiiBKa,
3n100Ha, KyOyc.

OcHoBHuI TekeT. OCTaHHIM YacOM 3HAYHO MOTIPIIAJIACH €KOJIOTIYHA CUTYAIlis,
TOMY JUIsl 3MEHIIIEHHS HETaTUBHOIO BIUIMBY XIMIYHHMX 3ac00i1B 3aXUCTYy POCIHUH, B
TEXHOJIOT11 BUPOIIYBaHHS Pi3HUX CUIbCHKOTOCIIOIAPCHKUX KYJIbTYP, B T.4. 1 MIICHUII
03uMoOi, Oa)kaHO BKJIIOYATH eJIeMEHTH Olosorizamii uis O60poTeOM 3 XBOpoOamw,
IIKITHUKAMH, TJIBHINCHHS CTIMKOCTI POCIMH JO HECHPUATIMBUX (HAKTOPIB
HaBKOJIMIITHBOTO CEPEJOBHUINA, 1€ PEryJaTOpH POCTY POCIUH, Olompernaparu,
Mikporpenapartu 1 T. . Hapasi, Haxxalib, MOKHU-1110 HE MOXJIMBO I[IJIKOM BIJIMOBUTHCH
B1JI XIMIYHMX 3ac00iB MIJBUIICHHS MPOJAYKTUBHOCTI POCJIMH, HANPHUKIIAI — T00pUB.
[Ipore, HaBiTH YacTKOBa 3aMiHA XIMIYHUX IHpenapariB OlOJOTIYHUMHU 3HAYHO
MOKpaIlaTh €KOJIOTTYHY CUTYAIII0 Ta OKPAIIATh AKICTh OTPUMAHOI IPOYKIIIi.

[Ipyn BU3HAUEHHI BIUIMBY O10JOTIYHO AKTUBHUX NpenapariB Ha (POpMyBaHHS
MIPOJTYKTUBHOCTI COPTIB IMIICHMII 03MMOi, BCTAHOBJICHO, 1110 Ha TaKWil O10METpUYHHUI
MOKa3HUK SIK BUCOTA POCIMH Majio 3MIHIOBABCS, PI3HUIA MK BapiaHTaMU OOPOOKH
npenapaTamu Oyjia He3HaUHa, IEPEBUIICHHS KOHTPOJIIB KOJMBAJIOCh B Mexkax 1—4 cm

(Tabm. 1).

Tadouanus 1 — Bucora poc/iuH cOpTiB NIIEHUI 03UMOI 32J1€KHO Bi/l
3aCTOCYBAaHHSA 0i0JIOTiYHO aKTHBHMX Ipenaparis, cM (cepeane 3a 2019-2021 pp.)

Copt (A)
ApiiBka 3100Ha Ky0yc
ITpenapar Cnoci16 06po0ku (C) o o o
(B) o | 3 o | 3 o | g
5 £ 5 ) = £
BEREEERERE
= = = = § =
& g |[& |g |& |¢g
H H -
Kontpons (Bojaa) 87 - 86 - 83 -
00poOKa HaCIHHS 88 1 87 1 84 1
TpuxoznepMiH | oOnprcKyBanHs nocisy | 89 2 88 2 87 4
00poOka HaciHHS + 89 2 90 4 86 3
OOIPHUCKYBaHHSI MOCIBY
Kontpons (Boja) 87 - 86 - 83 -
00poOKa HaCiHHS 88 1 86 - 85 2
Arar 25 K oOIpHUCKyBaHHs MociBy | 88 1 88 2 87 4
00poOka HaciHHS + 89 2 88 2 87 4
00MPUCKYBaHHS TOCIBY
Kontpons (Bojaa) 87 - 86 - 83 -
00poOKa HaCIHHS 88 1 87 1 85 2
ITMK-3P obnpuckyBaHHs mocisy | 91 4 91 5 88 5
00po0Oka HaciHHA + 90 3 90 4 87 4
0ONPHUCKYBaHHS MOCIBY
V, % 2,35
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BaxxnmuBrMY ITOKa3HUKAMHM ITPOTyKTUBHOCTI POCIIMH IMIIICHHUIII 03UMOI1 € JOBKHHA
KOJIOCa Ta KIJIBKICTh 3€peH B KoJoci. Ha 11l moKa3HUKY BIUIMBAIOThH MOTOHI YMOBH,
COpPTOBI OCOOJIMBOCTI Ta arpOTEXHIYHI YMHHUKH. J[OBKMHA KOJIOCA B JOCIIIKYBAaHUX
COpTIB KOJIUBAJIach B Mexkax 7,8—8,6 cM (Ha KOHTPOJIAX). (Tabm. 2).

Ta6auus 2 — Iloka3HMKHM NPOAYKTHBHOCTI POCJIMH COPTIB MIEHUIi 03UMOI
3aJ1€KHO BiJl 32CTOCYBaHHS 010JIOTiIYHO AKTMBHUX NMpeNnaparis
(cepenne 3a 2019-2021 pp.)

Copt (A)
ApiiBka 3100Ha Ky0Oyc
[Ipemapar Cnoci6 o6podku (C) < m < m < =
Q ) Q ) Q jan}
®) = |8<|2 | 8¢/ 8 | &g
e %3)g_ |83/g |83
238 28|88 58|25 5%
S |23 % |E3|8 |28
2 |E®| 5 |E¥| 5 |EF
S R S R S N7
KonTtpons (Boja) 7.8 | 242 | 8,6 | 26,3 | 83 | 254
00poOKa HaCiHHS 82 | 263 | 89 | 29,1 | 87 | 27,5
Tpuxonepmin | o6npuckyBanns nocisy | 8,0 | 256 | 8,7 | 27,3 | 85 | 25,6
00poOka HaciHHS + 8,1 | 26,5 | 88 | 28,3 | 8,5 | 26,5
0OMPUCKYBaHHS TOCIBY
KonTposs (Boaa) 7,8 | 242 | 8,6 | 26,3 | 83 | 254
00poOKa HaCIHHS 8,0 | 254 | 87 | 27,6 | 8,6 | 26,3
Arar 25 K obnpuckyBadss mocisy | 8,4 | 27,2 | 9,0 | 30,2 | 8,7 | 284
00po0Oka HaciHHA + 85 [ 275 1| 9,1 | 31,1 | 88 | 29,6
0ONPHUCKYBaHHS MOCIBY
Kontpons (Boja) 7.8 | 242 | 8,6 | 26,3 | 83 | 254
00poOKa HaCIHHS 79 | 25,6 | 8,7 | 27,2 | 84 | 264
I[IMK-3P obnpuckyBanHs mociy | 83 | 27,7 | 9,0 | 294 | 8,6 | 29,6
00poOka HaciHHS + 84 | 28,1 | 9,0 | 30,3 | 88 | 29,2
00NPHUCKYBaHHS MOCIBY
V, % Jlosorcuna konoca — 4,73, Kinekicms 3epen 8 konoci — 6,67

Biosioriyni mpenapaTu COpusIM JCSKUM 3MiHaM JaHOTO TOKa3HWKa, Ha BCIX
BapiaHTax BiH 3poctaB Ha 0,1-0,5 cm. Jlns mocmipKyBaHUX COPTIB mpu 00poOIi
HACiHHS HalOUIbII e()eKTUBHUM OyB mpenapaT TpuxoaepMiH, IPH 3aCTOCYBaHHI SKOTO
MOKAa3HUK 3pic y po3pisi coptiB: ApiiBka Ta Kydyc — Ha 0,4 cm, 3100Ha — Ha 0,3 cwm.
[Ipu oOmpucKyBaHHI BEreTYIOUHUX POCIMH Ta ABOPa30Bid 00poOIl (HACIHHSITTIOCIB)
npenaparamu Arat 25 K ta [IMK-3P noBxuHa kojioca MineHuIl 03uMoi B CEpeTHbOMY
nepeBuiyBaia koutpodi Ha 0,3-0,5 cm. Makcumanbae 3HaueHHs 9,1 cM JOBXHUHH
KOJI0Ca BIAMIYEHO y COpPTy 3700Ha P ABOPaA30Biit 00poOIri 6iodyHrinmmom Arat 25
K.

KinbkicTh 3epeH B KOJIOCI COPTIB MIIEHUII 03UMOI Ha KOHTPOJISAX Oylia B MeKax
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24,2-26,3 mt. Ha BapianTax 3 oONpHCKYBaHHSM IOCIBIB Ta JBOPAa30BOI0 0OPOOKOIO
KUIBKICTh 3€pEeH B KOJIOCI CTAHOBHJIA BIATOBITHO y COPTiB: ApiiBka — 27, 2-28,1 i,
3n06nHa — 29, 4-31,1 mt, KyOyc — 28,4-29,6 mit, TOOTO 3 MEPEBUINCHHSIM KOHTPOJIIB
Ha 3—5 T 3 KoJOoca, U0 B KIHLIEBOMY PE3yJIbTaTi CHPHUSIO ICTOTHOMY MiABHUILEHHIO
YPOXKAHHOCTI COPTIB MIIEHUI[I 03UMOT.

OOikK  ypOXKAaWHOCTI COPTIB TIIEHUIN O3UMOi T[OKa3ajid, IO Mpenapar
TpuxomepMiH A BCIX JOCTIIKYBAaHUX COPTIB OyB OUIbII ePeKTUBHUM TIpH 00poOIIi
HACIHHSI, MPUPICT YPOXKAWHOCTI Big Horo 3acrocyBaHHsi ctaHoBuB 0,5-0,6 T/ra
(Tabu. 3).

Tabauus 3 — YpoxkaiiHicTh NIIEHUIII 03UMOI 3aJ1€2KHO Bijl COPTY Ta CIOCO0y
00po0OKkM Oionmpenaparamu, 1/ra (cepeane 3a 2019-2022 pp.)

[Ipenapar (B) Croci6 o6po6ku (C) Copr (A)
ApiiBka 3100Ha Ky0yc
KonTposs (Boaa) 4.4 5,5 5,1
00poOKka HaCIHHS 5,0 6,0 5,7
TpuxonepMin | 0OIPUCKYBaHHS NOCIBY 4,6 5,7 5,3
00poOka  HaciHHA + 4,7 5.8 5,4
0ONPHUCKYBaHHS MOCIBY
KonTtpons (Bojaa) 4,4 5,5 5,1
00poOKa HaCIHHS 49 5,8 5,5
Arar 25 K 0OIPHCKYBaHHSI MOCIBY 52 6,2 5,7
0o0poOka  HaciHHA + 5,3 6,2 5,8
0ONPHUCKYBaHHS MOCIBY
KonTtpons (Boja) 4,4 5,5 5,1
00poOKa HaCIHHS 4,6 5,7 5.4
I[IMK-3P 0OIPHCKYBaHHSI MOCIBY 5,1 6,1 5,8
obpobka  HaciHHS  + 5,4 6,4 6,0
00MPUCKYBaHHS TOCIBY
HIPys A-021; B—0,16; C—0,13

Biodpynrinun Arar 25 K 3a6e3neynB HalOUIbIIMN eekT Ha BapiaHTax 0OpOOKH
HACIHHAHTIOCIB, MEPEBUIIIEHHS] KOHTPOJIiB O0yJsio B Mexkax 0,7-0,9 1/ra. MakcumainbHy
peaxIliio Ha mpenapaTy IPOSBUB COPT MIIIEHUI ApiiBKa.

BucHoBkwu.

B pesynbpraTi npoBeneHux 00JIIKiB, BUSBIEHO, III0 BUCOTA POCIHUH ICTOTHO HE
3MIHIOBAJIACh, IEPEBUIIIEHHS KOHTPOJIIB KOJMBAJIOCH B Mexkax 1—4 cM.

JIist ocmipKyBaHUX COPTIB MIISHUIIT 03UMOI Mpu 0OpoOIll HACIHHS HAMOUTBII
edekTuBHUM OyB mpemapaT TpuxomepMiH, MPH 3aCTOCYBaHHI SKOTO IMOKAa3HUK
noBxuHM KoJoca 3pic Ha 0,3-0,4 cm. [Ipu obmpucKyBaHHI BEreTyIOUMX POCIHUH Ta
JIBOpa30Biit 00poo61Ii (HaciHHsA+OCIB) npenapatamu Arat 25 K ta [IMK-3P nosxuna
KOJIOCa B CepelHbOMY IiepeBuillyBasia KoHTposi Ha 0,3-0,5 cM. MakcumanbHe
3HauYeHHd 9,1 cM JOBXHMHHM KOJOCa BIAMIYEHO y COpTy 3/100Ha HpH IBOPA3OBIi
00po6111 610dyHrimMaoM Arat 25 K. Ha BapianTax 3 oOnpHCKyBaHHSM IOCIBIB Ta
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nBOpa3zoBoo 00podkoro npenapatamu Arat 25 K ta [IMK-3P otpumano MakcumanbHi
MOKA3HUKH KUIBKOCTI 3€peH B KOJIOCi, y copTiB: ApiiBka — 27, 2-28,1 mt, 3100Ha —
29,4-31,1 wrT, KyOyc — 28,4-29,6 T, TOOTO 3 EPEBUIICHHAM KOHTPOIIB Ha 3—5 IIT.
3 KoJoca.

biopynrinua Arat 25 K 3a6e3neunB HalOUIbITy ypoxkaiHICTh 6,4 T/ra 'y copTy
MIIIEHUIl 03UMOi 37100Ha, TIPU JBOPA30Bi 00pOOIl (HACIHHATIOCIB), MIEPEBUIIICHHS
KOHTpouto ctaHoBwIO 0,9 T/ra. MakcuManbHy peakiiiio Ha Mpenapatu MposiBUB COPT
neHu ApiiBka.
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Abstracts Purpose. The aim of our research was to determine the dependence of biometric
parameters and yield of winter wheat varieties depending on the methods of application of
biologically active preparations in the Western Forest-Steppe of Ukraine. The research included the
study of the effect of biologically active preparations: Trichodermin, Agate 25 K and PMK-PP under
different methods of their application (seed treatment, spraying of crops, seed treatment + spraying
of crops) on three varieties of winter wheat: Ariyivka, Zdobna, Kubus. Results. The insignificant
effect of biologically active preparations on the height of winter wheat plants was revealed. The
influence of biological treatment methods on the biometric parameters of plants: ear length and
number of grains in the ear of winter wheat was determined. The most productive and adapted to the
conditions of the Western Forest-Steppe of Ukraine winter wheat variety was identified. Conclusions.
For the studied varieties of winter wheat, Trichodermin was the most effective in seed treatment, and
Agat 25 K and PMK-ZR were the most effective in spraying vegetative plants and double treatment
(seed + sowing). The length of the ear on average exceeded the control by 0.3-0.5 cm. The maximum
value of 9.1 cm of ear length was noted in the variety Zdobna under double treatment with the
biofungicide Agat 25 K. In the variants with spraying of crops and double treatment with Agat 25 K
and PMK-ZR, the maximum indicators of the number of grains in the ear were obtained in varieties:
Ariyivka - 27.2-28.1 pcs, Zdobna - 29.4-31.1 pcs, Kubus - 28.4-29.6 pcs, i.e. with an excess of controls
by 3-5 pcs. per ear. The optimum yield of 6.4 t/ha was provided by the winter wheat variety Zdobna
in the variants of double treatment (seed + sowing) with an excess of 0.9 t/ha over the control. The
maximum reaction to the preparations was shown by the wheat variety Ariivka.

Keywords: winter wheat, variety, biologically active preparation, ear length, number of grains,
yield.
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Anomauia. Tpueane 3acmocy8amHs MiHEpANbHUX 000pu8 Ha @OHI nicaadii OpeaHiUHUX,
3a6e3neyye npupicm ypoxcaro 3epHa pauoHo8ano2o copmy o3umoi nuenuyi Mupouniecoka 61 na 26,3
y/ea. Ypoorcaiinicme i AKicmov 3epHa  03uMOi NUEHUYI NIOBULYIOMbCS NPU BHECEHHI NOJLYMOPHOL
HOpMU MIHEPANbHUX 000pus Ha (hoHi niciadii OpeaHiyHux, 3 6i0N0BIOHO BUCOKUMU NOKAZHUKAMU
axocmi 300py 0Ky~ 4,5 y/ea ma 360py «cupoiy xkneuxosunu-9,4 y/ea.

Kniouosi cnosa: nwenuys, ypooicavinicms, 006pusa, 003a, OIIOK, «CUpay» KIeuKo8uHd, COpm,
IPYHM, CI603MIHA.

[Timenuist o3uMa € OJHIE€I0 3 TOJIOBHUX 3€PHOBUX KYJBTYp, SIKa 32 BaJIOBUM
300pOM Ta BHUCOKOIO SIKICTIO 3€pHa 3a0e3rnedye Hal[lOHaJbHY MPOJ0OBOJIbYY Oe3MeKy
VYkpainu [1].

[IuTaHHs Mpo BIUIMB YMOB BHPOILyBaHHS, 010JIOTTYHUX OCOOJMBOCTEH COPTIB,
BIUTUBY PI3HUX J03 MIHEpaJbHUX Ta OpPraHIYHUX TOOpPHUB, HA BpOXKail 3epHa O3UMOI
TMIIIEHUII Ma€ TEOPETUYHE Ta MPaKTUYHE 3Ha4YeHHs [1,2].

HaykoBe o0OIpyHTyBaHHS BHECEHHSI JOOpUB, 3aCTOCYBAaHHS PI3HHUX J03
MIHEpaJbHUX Ta OPraHiuHUX JOOpUB Ha BpOXKall 3epHAa O3MMOi MIIEHUI]l Ma€e
TEOPETUYHE Ta IPAKTUYHE 3HAYEHHS [2,3].

OnHuM 13 OCHOBHUX 3aXOJiB IMIJABUIIECHHS BPOXKAMHOCTI Ta SKOCTI 3€pHA
MIIEHUIl 03UMO1 € 3a0e3MeyYeHHs il JOCTaTHhOI KUIBKICTIO MOXKHUBHUX PEYOBHH,
BI/IMOBITHO /10 €TaIliB OPraHOTE€HE3Y, OCKIJILKY MIIEHUIlS 03UMa-KyJIbTypa BUMOIJIMBA
110 TPYHTOBHX yMOB [ 1,4].

O06’exToM JnOCHiPKEHHS Oylia o3WMa TMIIEHUId copty  MupoHiBcbka 61,
MOMEPEAHUKOM SIKOi € KOHromuHa. Jlocaia Mae TphOXKpaTHY MOBTOpPHICTb. [lnomia
00sikoBoi jinsHku 100 M%, mociBroi 175 M2, TIpeaMeToM MOCHIKEHHS € BMICT
MaKpOEJIEMEHTIB B POCIIMHAX IMIIEHUIIl, BPOKall Ta AKICTh 3€pHA PaliOHOBAHOTO COPTY
NIIeHUI 03uMOi MupoHiBchKa 61.

Crarmionapauii gocnig Mae 12 BapiantiB. PoOounMu BapiaHTaMu B 3€pHO-
OypsKOBIM CIBO3MIH1 OyJIM HACTYTIHI:

KonTpoanb

[Ticnsais THOMO - poH

don + Pgo
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don + PgoKgo
doH + N60P80Kgo
Don + N75P120K 120
NeoPsoKso

B pesynpTari gocCHiKEHb HA JyYHO-YOPHO3EMHOMY TpyOOMMIyBaTo -
JIETKOCYTJIMHKOBOMY TPYHTI BCTaHOBJICHO, 1[0 TPHUBAJIe 3aCTOCYBaHHS MiHEPAJIbHUX
n00puB Ha (HOH1 MICISI Il THOO, CIIPUSIE TiBUIICHHIO BPOXKAIO 3€pHA 03UMOT MIIICHHMIII
copty MuponiBcbka 61 Ha 11,4-26,3 1/ra (tabn.l), mpu ypoxkai Ha KOHTPOII
BiamoBigHO 32,7 1/ra.

Tabauus 1-BniimB 100prB Ha BPOKANWHICTH 3epHA 03UMOI IIIEHUITI

) . - . [TpupicT 10 KOHTPOJIIO
BapianT nocmuay BpoxatinicTs, 1/ra wra o,
be3 no6puB (KOHTPOIIH) 32,7 - 100
[Ticnsnis 30 1/ra rHOMO (hOH) 4,1 11,4 34,8
dou+Pgo 45,5 12,8 39,1
CDOH+P80K80 46,2 13,5 41 ,3
®0H+N80P80K80 54,9 22,2 67,8
CDOH+N1 10P120K120 59,0 26,3 80,4
NsoPsoKso 46,1 13,4 40,9

JIoCHDKEHHSIMU Ha JIyYHO—YOPHO3EMHOMY KapOOHATHOMY TIpyOONuiIyBaTo —
JIETKOCYTTIMHKOBOMY TIPYHTI BCTAQHOBJIGHO, IO CHCTEMAaTU4YHE 3aCTOCYBAaHHS
MiHepaJIbHUX A00puB Ha (poni micasaaii 30 T/ra THOWO B 3epHO—OYPSKOBINA CIBO3MiHI
OOyMOBIIIO€ TIABUILEHHS TOKAa3HUKIB SIKOCTI 3€pHAa O3MMOi IIICHUL COPTY
MuponiBceka 61 (Tabm. 2).

Tabanus 2- BiuiuB 100pUB HA NMOKA3HUKH SIKOCTi 3epHA 03MMOI MIIEHU LTI

36ip Ginka 361pv«cnp01»
Biflok «Cupay» KJIEMKOBUHHU
Bapiant nocininy o, ’ IPUPICT 0 | KICHKOBHHA, HPUPICT 10
1/ra | KOHTPOJIIO, % 1/ra | KOHTPOJIIO,
1/ra 1/ra
bes no0pie 92 | 3,0 - 20,1 6,6 -
(KOHTPOJIb)
Micmania 30w/ra |y ¢ | 5 2,1 21,2 9,3 2,7
rHo10 ((oH)
don+Pg 11,9 5,4 2,4 21,5 9,8 3,2
Don+PgoKsgo 12,1 5,6 2,6 21,1 9,7 3,1
CDOH"‘Ng()Pgng() 12,4 6,8 3,8 25,6 14,0 7,4
CDOH"‘NH()PU()KU() 12,7 7,5 4,5 27,2 16,0 9,4
NgoPgoKso 12,1 5,6 2,6 24,1 11,1 4.5
HIPys5,% 0,64 1,25
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AHaJ3 MaHUX CBIAYMUTH MPO T€, IO HAWOUIBIIUK BMICT OUIKY B 3€pHI 03UMOI1
NIIeHNIl copTy MupoHiBcbka 61 oTpuMaHO y BapiaHTi, 7€ BHOCWJIM IOJYTOPHY
HOpMY MiHepanbHUX 100puB Ha (oui micasaii 301/ra rHoto, skuii cknagas—12,7 %, 3
BIJIMOBIAHUM HAWBUILUM MMOKAa3HUKOM 300py OLIKy—7,5 11/ra, mpHu BMICTI Y KOHTPOJIi—
9,2 %, 1 3060pom Oinky—3,0 11/Ta.

Menmmii BMicT OLIKy BIAMIYEHHUH y BapiaHTi, 3 BHECEHHSM OJMHAPHOI 03U
MiHepaJdbHUX 1M00puB Ha ¢GoHl micasaaii rHoo — 12,4 %, 30ip Oinka CTaHOBUB
BiamoBigHO — 6,8 11/Ta .

Bwmict «cupoi» KJIeHKOBUHU B 3€pHI 03UMOI MIIIEHUIlI cOpTy MupoHiBcbka 61 3a
BHECEHHSI MOJIyTOPHOI Ta OJIMHAPHOI 03U MiHEpAJIIbHUX 100pUB Ha (ol micasaii 30
T/Ta THOO, CKJIaaaB BiAMOBIAHO —27,5, 25,6 %, nopiBHsAHO 3 KoHTposieM—20,1 %. 306ip
«CUpOi» KIEWKOBHHM Ha TaKMX BapiaHTaX CTaHOBUB BiamnoBigHo—16,0, 14,0 1/ra, 3
BI/IMOBITHUM 3HAYEHHSAM Y KOHTpOJi — 6,6 11/Ta.

BucHoBku

1. Buecenns MiHepanbHUX JOOpHUB Ha (HOHI MICTAIT OpraHIYHUX T1ABUIIYBAJIO
ypoxai 3epHa o3uMoi mieHuIl a0 26,3 u/ra, npu ypokai Ha KoHTpoii 32,7 u/ra.
HaiiBuimi Bposkai 3epHa 03UMO1 1 MIIIEHUITI OTPUMAIIU MIPY BHECEHH] MTOJIyTOPHOT HOPMH
MiHepaJIbHUX TOOpUB HA (POHI MICISAIT OpraHiyHuX, BiAMOBIAHO 59,0 1/Ta.

2. O3uMa TMIIEHUId Ma€ YITKO BUPAKEHI 3aKOHOMIPHOCTI B HArpoOMajlKEHHI1
BMICTY OUIKy 1 KJIeWKOBMHH. MiHepanbHl A00puBa BHeceHI Ha (GoHI micisimii
OpraHiYHUX I1IBUIILYBaJy BMICT OUIKY B O3UMIi miueHull Ha 2,4-4,5% 1 kJeHKOBUHU
Ha 3,2-9,4 % npu BMICTI iX Ha KoHTpoi 9,2% 1 20,1%.
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Abstract. On black carbonate soil it is set researches, that the protracted application of mineral
fertilizers is on a background the afteraction of organic, the Muponiecvka furious provides the
increase of harvest of grain of the districted sort of furious wheat on 1,73 t/he. The productivity and
quality of grain of furious wheat rise at bringing of one-and-a-half norm of mineral fertilizers on a
background the afteraction of organic, from accordingly by the high indexes of quality : of collection
of albumen of 0,64 m/and and to collection of "raw" gluten of 1,36 t/he.

Key words: wheat, productivity, fertilizers, dose, albumen, "raw" gluten, sort, soil, crop
rotation.

Crarts Bianpasiena 28.07.2023 p.
© Kynpssunbka A.M.

ISSN 2663-5712 150 www.sworldjournal.com



SWorldJournal Issue 20 /Part 1 (X5

https://www.sworldjournal.com/index.php/swj/article/view/swj20-01-009

DOI: 10.30888/2663-5712.2023-20-01-009

V]IK 911
INTERNATIONAL EXPERIENCE OF USING GIS IN POPULATION

CENSUS: EXPERIENCE FOR UKRAINE
Zastavetska L.B. / 3acraBenbka JL.b.
Doctor of Geographical Sciences, Professor / 0.e.1., npogecop
ORCID: https://orcid.org/0000-0002-9112-3983
Zastavetskyi T.B. / 3acraBeubkuii T.b.
PhD (Geographical Sciences), Associate Professor / k.2.H., doyenm
ORCID: https://orcid.org/0000-0002-7959-2955
Semehen O.0. / Cemeren O.0.
PhD (Geographical Sciences), Associate Professor / K.2.H., 6ukiaday
ORCID: https://orcid.org/0009-0000-4435-7448
Ternopil Volodymyr Hnatiuk National Pedagogical University, Ternopil, Ukraine
Teproninbcovkuii HayioHaNbHUL neda2ociuHull yHigepcumem imeri Borooumupa ['namioka,
Tepnoninw, Yxpaina

Abstract. The work examines the international experience of using GIS technologies for
population censuses. When applying this technology, three main stages are observed: preparatory
(in which the database for the census is formed), the main stage — the actual census procedure itself,
and the final stage (which includes the processes of data processing, data verification). The use of
GIS tools and technologies and their integration with other technical solutions are gaining more and
more popularity in Ukraine and can become a significant addition during the population census
procedure, including according to international experience: conducting a population census via the
Internet, as well as using handheld portable devices-smartphones for filling out census forms during
the traditional round of households. The use of GIS technologies makes it possible to cover almost
the entire population, regardless of transport accessibility of the respondent's area of residence,
employment and other factors.

Keywords: population, population census, GIS technologies, geography.

Introduction.

Geoinformation systems (GIS) are a type of information systems that are
characterized by the presence of a set of elements and spatial relationships, which
allows for the integration of GIS with other information resources involved in all stages
of the population census, in particular with address databases.

The research data of the United Nations Statistics Division show that the use of
GIS during the population census procedure and the collection of statistical information
is becoming a widespread global practice. In particular, in the last round of population
censuses, 71 countries out of 122 applied GIS technologies and tools. Ukraine has long
been using GIS to collect statistical indicators in various spheres of public life. In order
to effectively establish the use of GIS technologies during the procedure of the
population census of Ukraine, it will be advisable to consider the foreign experience of
their application.

Results and discussion.

GIS technologies and tools can be used and are effective at all stages of the census:
during the preparation of the census, its implementation, and at the stage of
dissemination and use of its results.

The full use of GIS in the census (especially at the stages of preparation and
conducting the census) is impossible without the availability of complete and reliable
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address databases localized in space. The first stage in the preparation for the
population census is the creation and updating of address registers of residential
buildings, which, as a rule, is initiated by the national statistical service. In some cases,
it is directly responsible for its creation, maintenance and updating in the inter-censal
period.

To use address databases in GIS, it is necessary to geocode each object from the
address register, i.e., assign the corresponding geographic coordinates to it. After that,
the data of the address database can be plotted on a map, combined with other spatial
objects (contours of residential buildings, street and road network, etc.), used for
automatic census zoning, and also used at the stage of the census during the round of
households (in the presence of positioning systems).

Geographic coordinates for the objects of the address database can be obtained by
direct localization of objects using positioning systems, as well as by using already
existing geocoders that allow you to automatically determine the coordinates of objects
based on their address descriptions, or from other sources. For example, in Germany
or Austria the spatial coordinates of address base objects were mainly obtained as a
result of cooperation with state cartographic services. The main source of information
for the spatial localization of address database objects in Germany was address data
with reference to geographic coordinates (GAB).

In Israel, fieldwork was conducted in 2012 to geocode buildings, which were later
matched with data already existing in the registry. In the countries of Northern Europe,
the Baltic countries and some countries of Central Europe (Czech Republic, Slovenia,
Hungary, Austria), data on residential buildings tied to geographic coordinates were
also used in the census process.

In Poland, Spain, Italy, Portugal the process of geocoding of buildings was carried
out in the process of preparing for the 2010 round census and partly directly during its
conduct. For example, in Italy residential buildings in municipalities with a population
of more than 20.000 people (53% of the country’s population) were geocoded six
months before the critical moment of the census (as part of the “House Number
Registration” project). This work was carried out in order to update the data of
municipal registers: adding missing buildings, checking and establishing an
unambiguous correspondence between the variables “building” and “address”,
dividing buildings into residential and non-residential, checking and assigning
geographic coordinates to all residential buildings. In other Italian municipalities the
process of geocoding residential buildings took place during the census [6].

The use of geoinformation systems at the stage of the population census is almost
entirely connected with the use of global positioning systems, the main advantage of
which is the accurate determination of the enumerator’s location in real time.

During the 2010 Hong Kong census it was possible to send requests for a better
time to conduct interviews, and a mapping program installed on the enumerator’s tablet
computer determined the optimal route to visit households, taking into account the
requests received.

In Albania the enumerator sent information about the number of surveyed citizens
and households to the census headquarters every day, where the received data were
accumulated in the GIS database and promptly displayed on the map. This allows you
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to monitor the conduct of the census, control the work of enumerators, redistribute the
workload, promptly respond to failures, and monitor the coverage of the population by
the census on a daily basis.

A good example of the use of GIS at the stage of the population census is the
experience of Brazil, when the population survey is carried out with the help of
smartphones, which were provided to all enumerators. In addition to filling out all
census sheets electronically, the map application in the smartphone allowed the
enumerator to navigate the area, geocode missed residential buildings in rural areas.

Turning to GIS at the final stage of dissemination and use of census results is
associated with two main possibilities. The first is the provision of population census
results in the form of arrays of statistical information related to sets of spatial data of
different spatial coverage and detail. A similar principle, for example, is implemented
by the US Bureau of Qualifications: the user has the opportunity to download a set of
spatial data of the necessary detail (from the level of states to ZIP codes) and the
corresponding array of statistical data. At the same time both spatial and statistical data
contain a unique field that can be used to combine data for further analysis in a
geoinformation environment.

It is obvious that the more detailed the level of spatial analysis, the more difficult
it is to perform it in tabular form and the importance of geo-informational and
cartographic methods of population study increases.

Another option for the distribution of census results is their presentation in
cartographic form. It can be a traditional printed census atlas, a multimedia atlas
demographic system, an interactive information system with advanced graphic and
functional capabilities. When creating them the question arises about thematic content,
spatial coverage and levels of detail.

A fairly new form of presentation of census results is the spatial microdata base.
For example, in Ireland in order to study pendulum migration in 2002 the places of
work (arrival points) of 15% of the population, selected at random, were geocoded. In
2006 and 2011 a similar operation was performed for 100% of the population. Taking
into account the results of geocoding, a microdata file was created with geographical
characteristics of places of work and residence, as well as socio-demographic
characteristics of respondents.

Pendulum migration analysis is possible at the level of electoral and accounting
precincts using any socio-demographic indicators that the researcher can obtain on the
basis of the microdata base.

The Irish experience confirms that at the current stage to solve scientific and
practical tasks population data are needed, presented not only for large administrative-
territorial units, but also for small territorial locations.

However, census data are more often published within the framework of
administrative-territorial units, different indicators may be published for different types
of territorial units. Changing the boundaries and status of any territorial units
significantly limits the possibility of accurate analysis of the changes that have
occurred.

Thus, in Great Britain between the censuses of 1981-1991 the boundaries of only
32% of the census divisions remained unchanged, they were the units of the lowest
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territorial level for the publication of census data. Therefore, the analysis of changes at
this territorial level was very problematic, which led to a change in the approach to the
formation of census data publication units until 2011. In the United States there is a
TIGER system that provides access to census data submitted for different units,
political or statistical, on the scale of census blocks.

The latter are the smallest territorial units for which information is collected, but
during the period 1990-2000 more than 50% of census tracts changed their
configuration.

Since the geography of socio-demographic phenomena is more complex than its
reflection within the framework of administrative boundaries, one cannot but say about
the growing tendency to present the results of the population census on the basis of a
regular grid with a given spatial resolution. Presentation of data in the form of a regular
grid, obtained on the basis of primary census data, allows to analyze the geography of
phenomena regardless of the area and configuration of objects of administrative-
territorial division (ATD), from changes in ATD over time; enables analysis at any
scale, limited only by data privacy considerations.

The use of GIS tools and technologies and their integration with other technical
solutions are gaining more and more popularity in Ukraine and can become a
significant addition during the population census procedure, including according to
international experience: conducting a population census via the Internet, as well as
using handheld portable devices-smartphones for filling out census forms during the
traditional round of households [3].

However, it would be fair to note that Ukraine has long been using GIS to collect
statistical indicators in various spheres of public life. In order to effectively establish
the use of GIS technologies during the procedure of the population census of Ukraine
in the future, it is worth carrying out a number of procedures at the preparatory stage
of the census.

At the preparatory stage of the population census it will be necessary to prepare
schematic plans for the territory of urban and rural settlements, inner-city districts and
districts, as well as schematic maps of territorial communities. Most of the maps are
made on the basis of already available “on-the-ground” cartographic materials, popular
cartographic web services, which complicates their comparison and further use. The
mapping materials are updated in the process of visiting the territories by comparing
the maps with the real terrain, after which changes are made manually.

At the same time, the process of updating the address database of residents of
settlements will be important at the preparatory stage, which in the post-war period will
become an acute problem for statistical services [3].

As a result of the preparatory stage, two separate products should be created: an
updated paper cartographic material and a list of current addresses of buildings (address
database). The absence of such a system at the preparatory stage significantly
complicates and increases the costs of updating materials in the inter-census period and
prevents the use of GIS capabilities directly during the census itself.

An important aspect of conducting population censuses using GIS technologies
and tools is the responsibility of all participants in the population census procedure, as
well as their compliance with the basic norms of the Law of Ukraine “On the All-
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Ukrainian Population Census” [4] and the Law of Ukraine “On Amendments to Certain
Laws of Ukraine Regarding State Statistical activities” [5], which guarantee the non-
disclosure of individual data and also provide for liability for illegal actions regarding
the illegal use of private statistical information.

An important aspect of conducting a census using these technologies is the
availability of good quality navigation devices and uninterrupted Internet coverage. In
the period before the start of the war in Ukraine in 2022 our country had the best
network coverage among all European countries. As for the issue of navigation devices,
it was planned to be resolved for the population census procedure, which was planned
for 2022 by purchasing the corresponding devices from the Apple company, on which
the relevant agreement was signed by the President of Ukraine. However, these and
other technical issues will be resolved after the end of the war.

Conclusions.

The conducted research gives reason to conclude that the use of GIS technologies
during the population census procedure will have significant advantages for our
country, as it makes it possible to cover almost the entire population, despite the
transport accessibility of the respondent’s area of residence, employment and other
factors.

Complex use of geoinformation technologies, including the creation of an address
spatial database, the use of positioning systems and smart devices, the development of
cartographic web services can both improve the quality of the census procedure itself
and significantly expand the possibilities of analyzing the data collected during the
census. International experience clearly demonstrates the advantages of using GIS at
various stages of the population census. At the same time, one cannot fail to note the
laboriousness of the application of geoinformation systems, which affects
organizational, human and financial resources. In order to identify the problems of
conducting a census with the use of GIS, it is necessary to conduct a micro-census of
the population for a small area beforehand.
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