IMokesxna Gesnmeka ® V]IK 614.841
. @ This article is an Open Access article distributed
Fire Safety = i )

under the terms and conditions of the Creative

https://journal.ldubgd.edu.ua/index.php/PB Commons  Attribution 40 (CC BY  4.0)  License

(http://creativecommons.org/licenses/by/4.0/).

DOI https://doi.org/10.32447/20786662.46.2025.08

B. L. JIyw!, P. M. Konaneusv', A. b. Beauxuit!, P. C. Tkauenxo’, H. I. I'yzap’,
! JTvgi6coruil Oepoicasnutl yrieepcumem 6esneKku HCummeoisibHoCHi,
M. Jlvsis, Vrpaina,
2 Buwe npogpecitine yuunuiye
JIvbgiscvro20 depoicasrozo yHisepcumenty Oe3nexku JcummeoisiibHOChHI,
M. Binnuysa, Yxpaina
ORCID: https://orcid.org/0000-0001-5931-3181 — B. 1. JIymg
https://orcid.org/0000-0003-2360-4002 — P. M. Konanenn
https://orcid.org/0009-0002-3241-5211 — 4.b. Benukuit
https://orcid.org/0009-0004-5364-814X — P.C. TkaueHko
https://orcid.org/0009-0003-7189-6545 — H.I. I'y3ap
) yaremavelikiy@gmail.com

EKCIHEPUMEHTAJIBHI JOCJIJKEHHSA AJISI BUSHAYEHHSA
AKUTTEBUX TIOKA3ZHUKIB I'A30/IMMO3AXNCHUKIB
MIJ YAC IMITAIIII BAKOHAHHS ONTEPATUBHUX JI1 HA ITOXKEXKI

lacinHs moxex Ta JIKBiJaIlis HACHIIKIB Ha3BHUaiiHUX cutyaniil (nani — HC) B yMoBaxX BOEHHOTO CTaHy
B YKpaiHi BaXXKO YSIBUTH O€3 BUKOPHUCTAHHS JIAHOK T'a30[MMO3aXHCHOI Ciry:kOu. [l BUKOHAaHHS 3aBIaHb
3a MPU3HAYCHHSIM NOXKEKHI-PATYBAIBHUKHU (Ta30MMO3aXUCHUKK) MOBHUHHI OyTH y MOCTilHIA (i3uuHiil Ta
MICUXOJIOT14HiN roToBHOCTI. Lle nocsiraeTecsi TpeHyBaHHSIMHE Ta MPAKTUYHOIO poOOTOI0 Ha oxkexkax Ta HC.

TpeHyBaHHS Ta301MMO3aXHCHHUKIB MPOBOAATHCS B TPEHYBAJIbHUX KOMILJIEKCAX CTAL[iOHAPHOTO Ta MOOiJb-
Horo tuniB. OKpiM TOro, 3a JONOMOTOIO IIPOTPaMHOTO 3a0€3MeYeHHsI MOKE MTPOBOAUTUCH TECTYBaHHS ra3o0-
JMMO3aXMCHHKA 33]J1s1 BU3HAYCHHS HOTr0 CIIPOMOKHOCTI BUTPUMYBATH HaBAHTAKEHHS, 3yMOBJICH] TIOXKEXKEIO.
[IpoBenenuii anasi3z TecTyBaHHs ra3onuMo3axucHuKiB y rapHizonax JJCHC Ykpaiuu 3aXiqHOro Ta LEeHTpab-
HOT'O perioHiB YKpaiHH NOKa3aB pi3HI METOAM Ta MiAXOAH A0 TPEHYBaHb: YaCOBI MOKa3HUKH, YMOBHU IIPOBE-
JCHHS] TPEHYBaHb TOLLIO.

Merta poOoTH mossirae y npoBeieHi eKCIepUMEHTAIBHUX JTOCIIIKeHb AJIsl BU3HAUCHHS CEpeIHbOro 3Ha-
YEHHS )KUTTEBUX TOKa3HUKIB: CHAJCHUX KIJTOKAJIOPiH, YaCTOTH CEPLEBUX CKOPOUCHb ra30MMO3aXUCHUKAMHI
i1 Yac BUKOHAHHS OTIEPaTUBHMX [IiHi, 110 IMITyBaIM OllepaTUBHE PO3TOPTAHHS HA MOXKEXKI.

Jlyist OoCSITHeHHs TOCTABJICHOT METH 3J1MCHEHO aHali3 BITYM3HAHUX 1 MIKHAPOAHUX JKEpell, 0 BH3HA-
YarTh MOPSAOK MiATOTOBKH (TECTYBaHHS ) Ta30MMO3aXHCHUKIB. J1JIs IpOoBeIeHHS TOCIiKEeHb OyIi0 BHOpaHO
YYAaCHMKIB PI3HHX MEIUKO-BIKOBHX TPyI, BH3HAYE€HO BIpaBH MAJ iMiTalii ONEpaTMBHOrO PO3TOPTAHHS
Ha TIOXKEXI Ta HEOOX1/IHe OCHAILEHHS 1 00IaJHAHHS AJIS1 BU3HAYCHHS KUTTEBUX MOKa3HHUKIB Ia301UMO3aXHC-
HUKIB, @ TAKOXK BUTPAYEHUH Yac MiJl 4ac eKCIepeMEeHTAIbHUX TOCIiIKEeHb.

Ha ocHoOBi mpoBezeHOro aHasizy 3alpoIOHOBAHO CXEMY IMEPiOJUYHOCTI MPAKTUYHOI HiATOTOBKH ra30/1u-
MO3axXHCHHUKA.

VY cTarTi onucaHo MOPSAOK ONEPaTUBHUX Iill MOKEKHO-PATYBAJIBLHOTO BiAJIIIEHHS Ha aBTOLIMCTEPHI, 1110
IMITYIOTb BIIPaBU 3 BAKOHAHHS ONEPATHBHOIO PO3TOPTAHHS, & CaMe:

— OMEepaTHBHE PO3TOPTAHH BIJIIJICHHS 3 MOAAYEI0 JIBOX PYYHHUX ITOXKEKHHUX CTBOJIB 3 TMPOKJIA/IAHHAM
MaFICTpaJ'ILHOI niHii Ha TpU pyKaBH JiaMeTpoM 77 MM Ta JBOX POOOUYHMX JiHIH (1O ABa PyKaBH JiaMeTpOM
51 MM) 31 BCTAaHOBJIGHHSIM aBTOLIMCTEPHH Ha MOXKEKHHUN T1paHT;

— 3HATTS, IEPCHECEHHsI, BCTAHOBJICHHS 1 Ii1IOM 110 BUCYBHil TPUKOMiHHIH ApaOuHi y BIKHO 3-TO OBEPXY
HaBYaJIbHOI OaIlTy;

— MIiJHOM Ta CIIyCK MapLIeBUMH cX0JaMu 9-IIoBepXoBoOi OyIiBIIi.

B pesynbrari npoBeaeHoi poOOTH BCTAHOBJICHO, IO CEPEeIH] 3HAUYCHHS Y IIECTH MEIMKO-BIKOBUX IpymHax
OyJIM TaKMMU: KIJIBKICTb CIIAJIGHUX KiJTOKaopiii (kkai) — 127; yacTora cepueBux ckopoueHs (yu/xB) — 168; uac
BUKOHaHHs BIpas (¢) —495. Otpumani pe3ynabsraTu OyJe BpaxoBaHO ITiJ] 4ac po3poOIeHHS IPOrPaMHOro 3a0e3-
MIEYCHHS1 JJIS IPOBE/ICHHSI 3aHATh HAa TPEHYBAJIBHUX CTEXKKAX 1 TPEHAXKEPaX, 110 1aCThb 3MOTY TECTYBaTH ra30-

78 IToxe:xxna 0e3mexa, Ne 46, 2025



JIMMO3aXUCHUKIB Pi3HUX MEIUKO-BIKOBHX TPYH B YMOBaX, MAaKCHMAJIbHO HAOMMKCHHUX JO PEabHOI MOXKEKi
(HC), 3 Bumauero CBigomnTBa PO TECTYBAaHHS, B IKOMY OyAyTh 3a3HAYCHI KUTTEBI MTOKA3HUKH BiAMOBIIHO 110
po0OTH B anaparax aBTOHOMHOTO JTUXaHHS CTUCHEHUM IOBITPSAM 3 BIIIKPUTUM KOHTYPOM.

KarouoBi ciioBa: TectyBaHHS ra30MMO3aXHUCHHKA, OTICPATUBHE PO3TOPTAHHS, YaCTOTA CEPUEBUX CKOPO-
YeHb, KIJTOKAIOPii.
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EXPERIMENTAL STUDIES FOR DETERMINING THE VITAL PARAMETERS
OF SMOKE DIVERS DURING SIMULATION OF OPERATIONAL ACTIONS
AT THE FIRE

Firefighting and emergency response under martial law in Ukraine can hardly be performed without
the involvement of smoke divers’ units. Firefighters and rescuers (smoke divers) must be in constant physical
and psychological preparedness to perform their assigned tasks. That is achieved through training and practical
work at fires and emergencies.

The training of smoke divers is carried out in stationary and mobile training complexes. In addition,
the software can be applied for smoke diver testing to determine its ability to withstand the loads caused by a fire.
The analysis of smoke divers testing in the garrisons of the SES of Ukraine in the western and central regions of
Ukraine showed different methods and approaches to training: time indicators, training conditions, etc.

The aim of the research is to conduct experimental studies to determine the average value of vital signs:
kilocalories burned, heart rate by smoke divers during operational actions that simulated operational deployment
to a fire.

To achieve this goal, domestic and international sources that define the procedure for training (testing)
of smoke divers were analyzed. Participants of different medical and age groups were selected for the study,
exercises to simulate operational deployment to a fire and the necessary tools and equipment to determine
the vital signs of smoke divers, as well as the time spent during experimental studies were determined.

On the basis of the analysis, a scheme for the frequency of practical training of smoke divers was proposed.

The article describes the procedure for the operational actions of a fire and rescue department on a tanker
truck, simulating exercises to perform operational deployment, namely:

— operational deployment of the department with the supply of two hand-held fire hoses with the laying
of the main line for three hoses with a diameter of 77 mm and two working lines (two hoses with a diameter
of 51 mm) with the installation of a tanker truck on a fire hydrant;

— removal, transfer, installation and climbing up the retractable three-knee ladder to the window
of the 3rd floor of the training tower;

— climbing and descending the staircase of a 9-storey building.

As a result of the conducted research, it was found that the average value in six medical and age groups
was: the number of kilocalories burned (kcal) — 127; heart rate (bpm) — 168; exercise time (s) —495. The results
obtained will be taken into account during the development of software for conducting classes on training trails
and simulators, which will provide an opportunity to test smoke divers of different medical and age groups
under close to real fire conditions with the issuance of a test certificate, which will indicate their vital signs
based on their work in open-circuit compressed air self-contained breathing apparatus.

Key words: testing of gas and smoke protection, operational deployment, heart rate, kilocalories.

IlocTanoBka mnpobsaemn. B ymoBax BoeHHOTO
cTany B YKpaiHi po0OoTa MOXKEKHHUX-PSITYBaJIbHUKIB
(mam — ra30IMMO3aXHUCHHUKIB) € OJHICI0 3 HAWOUIBII
Hebe3neyHnx mpodeciii, ToMy KOXKEH Tra3zognMo3a-
XUCHUK JlepaBHOT ciTy>kOM YKpaiHuW 3 Haa3BHYaK-
Hux curyanid (mami — JICHC VYkpainn) noBwHeH
OyTH TOTOBHH 1O BUKOHAHHS 3aBJaHb 3a IpPHU3HA-
yeHHsM [1]. SIk mokasye mpakThKa, KOKHA IIOCTa-
chOMa IMoXexka B YKpaiHi JIIKBiJOBYBalach y CKJIaii
JaHKU razomumosaxucHoi ciyxom (mami — IZ13C).

PoboTy ra3oMM03axuCHHUKIB B yMOBaX HEOE3MEUHIX
YUHHUKIB TIOKEXI periaMeHTye HOpPMAaTHBHA JIOKY-
MEHTAaIlisl, sIKa BU3HAYa€ OpraHi3alliiiHuil TOPSIOK,
raciHHs MOXKEXK JIKBIJAIl HACTIAKIB HAA3BUYANHAX
CUTYaIlild, PSATYBaHHS JIIOACH Ta MaTepiaIbHUX ITiH-
HocTeil. CydacHi iHHOBAIifHI TEXHOJIOTIi TOBHHHI
CTOCYBATUCSl YCIX Taly3ed JFOJACHKOI isIbHOCTI,
B TOMY YHCJI1 OPSAKY MPOQeciiiHol miArOTOBKH 0CO-
6oBoro cxnany JACHC Vkpainu. [HTeHcHBHUI cTaH
PO3BHUTKY YyCiX Taiy3eil TIOACHKOI AiSUThHOCTI B €IIOXY
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m100abHUX  COIIAIbHO-CKOHOMIYHHX TIEPETBOPEHB
BAMAarae BiJ (haxiBINB Taiy3i MOXKEXKHOI Ta TEXHO-
TeHHOI 0e3MeKH BUCOKOTO piBHS npodeciiiHoi miaro-
TOBKH Ta MOCTIHHOTO MiATPUMAHHS iX Y TOTOBHOCTI.
CamMe TOMY Y/JIOCKOHAJICHHS METOJIB Ta TEXHIYHUX
3ac00iB MATOTOBKM Ta30QMMO3aXMCHHUKIB 10 JIH 3a
TIPU3HAYCHHSM € aKTyaJlbHUM [2—5].

AHaJi3 oCTaHHIX JOcCTigkeHb i myOsaikamiii.
TpeHyBaHHSI ra30AMMO3aXHCHUKIB KpaiH €Bporeii-
cpkoro Coro3y MpOBOASATHCS B CYYaCHUX TPEHYBaJIb-
HUX KOMIUIEKCAX CTal[lOHAPHOI0 Ta MOOUILHOTO
tuniB. Takok 3a JOMOMOTOI MPOrpaMHOro 3abe3-
MEYCHHSI MOXe BigOyBaTHCh TECTyBaHHS Ta30.IH-
MO3aXHCHUKA 33Ul BU3HAYEHHS HOTO MOMKIMBOCTI
BUKOHAHHSI HABaHTaXXEHb, SIKI BIIITOBIAAI0Th YMOBaM
TIOXKEKI.

Huni B HapyasibHux 3akianax JJCHC Ykpainu ta
Ha 0a3i 6arateox ['Y JICHC VYkpainu cTBOpeHO Tpe-
HYBaJIbHI CTEKKH Ta JJAOIPHHTH 3 Pi3HUMH i IX0JaMHU
Ta METOJIMKaMU JI0 TPeHyBaHH: Ha HuX. HasiBHe Tipo-
rpamMHe 3a0e3leueHHs, ke € B YKpaiHi AJsl TpeHy-
BaHHs razoaumMo3axucHukis (MAW-Contaneranlage),
takok y teromumokamepi ['Y JICHC Vkpainu
B [BaHO-DpaHKiBChKiil 00IacTi TPaKTyIOTh Pi3Hi Mij-
XOJIM 10 TPEHYBaHb: YaCOBI MOKA3HWKH, YMOBH TIPO-
BEJICHHS TPEHYBaHb, BIIpaBu Toio (puc. 1) [6].

Puc. 1. IIpoBeaeHHsI TpeHYBaHb ra30AUMO3aXHCHUKIB
y TpenyBajibHOMY koMiLIekci MAW-Contaneranlage

BinmnoBinHO, € HEOOXiMHICTH MPOBEACHHS EKCIIe-
PUMEHTAIBHUX JOCIIKEHb JKUTTEBUX IMOKA3HUKIB
ra30JJUMO3aXUCHHUKIB (4aCTOTH CEPIEBUX CKOPO-
YeHb, BUTPAYCHUX KUTOKAJIOPiif) i/ 4ac MpoBeIeHHS
OTIEpaTHBHUX [i Ha TOXEeXi (pATYBaHHS Ionel
1 eBakyalis MaifHa, OIIEpaTHBHOTO pPO3TOPTaHHS,
TaciHHS TIOXEXi, BUKOHAHHS CIIEUiaJbHUX POOIT).
HacTynmHuM acrieKToM HayKOBOI CKJIaJIOBOi YaCTHHU
€ OOIpYHTYBaHHS HEOOXIJIHOrO 4Yacy BHUKOHAHHS
BIIPAaB Ta 4YaCy Ha OCHOBI EKCICPUMEHTAIbHUX Ta
TEOPETHYHUX JOCIHIKeHb. JlaHi eKcriepuMeHTaIbHI
JOCITIDKEHHST TalOTh 3MOTY OOIPYHTYBaTH JKHUTTEBI

MMOKa3HUKN Ta30JUMO3aXUCHHUKIB Ta 4ac I TECTy-
BaHb Ha TPEHYBaJlbHUX CTEXKKaX 3 BUKOPUCTAHHSIM
PO3pOOICHOTO MPOrPaMHOTO 3a0€3MCUCHHSI.

Meta crarTi (mocTaHOBKAa 3aBAaHHs). MeToro
CKCIePUMEHTAJILHUX JOCIDKeHb OyJ0 BU3HAUCHHS
CEPEIHBOr0 3HAYCHHS JKUTTEBUX IMOKA3HHUKIB, SIK-OT
KUTBKICTh CITAJICHUX KaJopii, YacToTa CEpIIEBUX
CKOPOYEHb Ta30MMO3aXHCHHUKA Ta 4acy BUKOHAHHS
OTIEpaTHBHUX [IiH, 1110 IMITyBaJIH ONIepaTUBHE PO3TOP-
TaHHS Ha MOXKEXKI.

Jiist 1OCSTHEHHSI METH TOTPIOHO BUPINIATH TaKi
3aBJIaHHS:

— BHOpaTH yJ4acHHUKIB Ta chOpMyBaTH TPYIIH, SKi
OyayTh OpaTH y4acTh y JOCIIKEHHSX BiJIOBITHO 10
ME/IMKO-BIKOBUX TPYTI;

— BUOparu BIpaBH JUIs BUKOHAHHS OIEPATUBHUX
JUH BUUTUICHHSM, IO IMITYIOTh OIIEPAaTHBHE PO3rop-
TaHHS Ha MTOXKEXKI;

— 32 JIOTIOMOTOI0 HEOOXiTHOTO OCHAIIEHHS Ta
oOyiaTHaHHS BU3HAYUTH JKATTEB]I TOKa3HUKH Ta30/11-
MO3aXHMCHUKIB TiJI 4ac OINEPaTUBHOTO PO3TOPTAHHS
Ha MOYKEKi Ta BUTPAYSHUH Yac i HOro BUKOHAHHSI.

— OIpAIOBATH PE3YJIBTATH SKCIICPUMEHTAIBHUX
JOCIKEHb.

Buxsiaag ocHoBHOro marepiaay. BimmoBigHo 1m0
BiJIOMYHX KEPIBHUX JIOKYMEHTIB ra30JMMO3aXUCHHKH,
SIK1 JIOTyIIEHi 10 poO0TH B 3aco0ax iHIMBIyaTbHOTO
3aXMCTy OpraHiB JIMXaHHS], a caMe B araparax aBTo-
HOMHOTO JIMXaHHS CTUCHEHHWM IOBITPSIM 3 BiJKpHU-
TAM KOHTYpOM, 3000B’s3aHi TOCTIIfHO BOCKOHAIIO-
BaTH CBOi HABHYKH B CHCTEMI CITyKOOBOI ITiITOTOBKH.
[IpakTuy4Hi 3aHATTS 3 TA30JIMO3aXUCHIUKAMY TTOBHUHHI
ITPOBOMTUCH TIPOTSTOM KaJICHApPHOTO POKY 32 BU3HA-
YEHOK METOJIUKOI MPOBEJCHHS MPAKTUYHUX 3aHSTh
13 ra30IMMO3aXCHUKAMH: Ha CBIYKOMY TTOBITP1 — OJTH
pa3 Ha Micsllb, Y TCIJIOAUMOKaMEpax, TeIUIOKaMepax,
JUMOKaMepax, Ha TIOJIrOHaxX, CMyTax ICHXOJIOTIIHOT
MiATOTOBKY 1 HABYAIBHO-TPEHYBAIBHUX KOMILIEKCAX
I'/13C — omguu pa3 Ha pik [2; 3]. BesymMmoBHO, SKIIO
MPOBECTH aHaji3 KiJIBKOCTI 3aHSITh Ha CBIXKOMY MOBI-
Tpi, BOTO MIJKOM JOCTAaTHBO JIJISl BIOCKOHAJICHHS
BMiHb Ta HABUYOK Ta30JMMO3aXUCHUKIB. [Ipn 1ipomy
OCHOBHHI aKIICHT MiATOTOBKH (TpEHYBaHb) Ta30Iu-
MO3aXHCHHKIB Ma€ BiOyBaTuch B yMOBAax, MaKCH-
MaJIbHO HaOIMKEHUX JI0 pPEalbHUX YMOB TIOXEXKIi,
SK-OT BeJIMKA KOHLEHTpALisl MNPOAYKTIB TOPIHHS
(miMy), BECOKa TeMIiepaTypa, IiIBUILIEHA BOJIOTICTb.
TpeHyBaHHS B TEIUIOAUMOKaMEpax 1 B HABYaJIbHO-Tpe-
HyBaJIbHUX KomIutekcax [J13C ams 3mo0yBadiB BHIIOT
ocBiTH HaByanpHUX 3aKnaniB chepu JJCHC VYikpainu
IIPOBOMTRLCS OJIMH pa3 Ha PiK, [0 € HEJOCTATHIM JUIs
MiATPUMAHHS IXHBOI ICUXOJIOTTYHOT TOTOBHOCTI JIO
Jiil B €KCTpEMaJIbHUX CHUTYallisX, MiJBUIICHHS aJiall-
Talii opraHizMy /10 HaJMIpHUX TEIJIOBUX HaBaHTa-
JKEHb, aJDKe TaKi TPCHYBaHHS CIPUSIOTH 30€PEKESHHIO
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BOTKT

Puc. 2. IlepioguyHicTh NpoBeeHHsI TPEHYBAHb ra30UMO3aXUCHUKIB

HEOOXITHOTO PIiBHS MPaIE3AaTHOCTI ra30MMO3axHC-
HUKIB B HE IIPUJIATHOMY JIJISl BUXaHHS CEPEIOBHIIII TT1]T
BIUIMBOM BHCOKOI TeMIleparypu Ta Bonorocti. He3Ha-
YHa KUTBKICTh BUKITHKIB Ta yac podotu B 31301 oxpe-
MHUX TIOKEKHO-PATYBATBFHUX ITiIPO3ALTIB 3YMOBIIOE
HEOOXITHICTh MeperIsily Ta BAOCKOHAICHHS ITiIXOMY
JI0 TIJIrOTOBKM Ta30[MMO3aXHUCHUKIB B YMOBaxX ChO-
TOJICHHS. 30KpeMa, CJIiJ] BpaXOBYyBaTH BOEHHUIA CTaH,
HasiBHY MarepiaibHO-TexHiuny 6a3y [J13C. Ha puc. 2
HaBeJIeHa 3aIPOITIOHOBAHA MTEPIOIMIHICTh TIPOBEIICHHS
TpeHyBaHb Ia30AMMO3aXUCHHUKIB.

s popMyBaHHS Ipyll YYaCHHUKIB €KCIEpUMEH-
TaJBHOTO JOCHIPKEHHS OyJ0 TPOBEACHO OIHUTY-
BaHHS 0CO0OBOTO ckiaay JIbBIBCHKOTO JEp:KaBHOTO
YHIBEPCHTETY O€3IMEKHU KHUTTEISUTBHOCTI, BIJTIOBITHO
JIO TIECTH MEIUKO-BIKOBHX TPYII 3p00JIeHO iX BiAOIp.
VY BigmineHHs TiAOWPATUCh YYaCHUKUA 3 PI3HUMHU
AHTPONOJOTIYHUMHU JTaHUMH (3pOCTOM Ta Barow).
Byno cdopmoBano 6 BigmineHp mo 4 y4acHHKH
B KO)KHOMY. 3arajibHa KUIbKICTh YYaCHHKIB CKJajia
24 ocobu.

Jlns BUKOHAHHS ONEpaTHMBHUX [iH BiITIICHHSM,
10 IMITYBaJId OIEPaTUBHE PO3TOPTAaHHS Ha TOXKEXKI
Oyno BuOpaHo Taki Brpasu [8—10]:

— OmepaTMBHE PO3TOPTaHHS BIIUICHHS 3 MOJa-
Yero JIBOX PYYHHUX IOKEKHUX CTBOJIB 3 MPOKJIaJaH-
HSIM MaricTpalibHO1 JIiHIT Ha TPH PyKaBH JiaMeTpPOM
77 MM Ta BOX pobounx IiHIK (TI0 ABa pyKaBW Jia-
MeTpoM 51 MM KOXKHa) 3 YCTaHOBKOIO aBTOIIMCTEPHU
Ha MOXKEKHUH T1IpaHT;

— 3HSITTS, NEPEHECEHHsS, BCTAHOBICHHS 1 MiA-
HOM 10 BUCYBHill TPUKOJIiIHHIH JpabuHi y BIKHO 3-T0
MOBEPXY HABYAJIbHOT OaIlITH;

— MIHOM Ta CIyCcK MAaplieBHMH CXOJaMHU
9-moBepxoBOi OyHiBIII.

Bci BpaBu y4acHUKaMH BUKOHYBAJIUCh y 3aXHUC-
HOMY O30 Ta CIOPSKECHHI Ta 3 amaparoM Ha

CTHCHEHOMY MOBITpi 0€3 BKIIOYEHHS B HBOTO (po3Ta-
LIOBYBABCS HA CITUHI) 3 TOTPUMaHHIM BUMOT IPABUII
oesneku mpari [11]. Tlix yac excrnepuMeHTaIbHUX
JOCITIKEHb JKATTEBI MOKAa3HWKHM YYacHHKIB (ra3o-
JTUMO3aXUCHUKIB) (4acToTa CEpIEBUX CKOPOUCHD,
BHTpaueHi KiJTOKanopii) (ikCyBaluCh 3a JTOTIOMO-
rol0 CMapTTOAWHHUKIB 3 (DYHKILISIMU BiZICTEKYBaHHS
KUTTEBUX MOKA3HHUKIB Ta HATPYIHUX IyJIbCOMETPIB,
SIKI CHHXPOHI3YBJIMCh MK c00010. Yac BHKOHaHHS
BIpPaB IIiJI Yac EKCICPUMEHTAIBHHUX JOCIIIKCHb
(hixcyBaBcs cekyHaomipom. Ilepen mouarkom BUKO-
HaHHS BIIPaB 3aly4yaJUCh MPALiBHUKA MEIUKO-
CaHITapHOI YacCTWHHW MAJSl BU3HAUCHHS ITOKA3HUKIB
apTepialbHOTO TUCKY ¥ caTypauii KpoBi 0 Ta Mmicius
MPOBEICHHSI  EKCIIEPUMEHTAIBHOTO  JTOCIIPKEHHS
(puc. 3).

Puc. 3. BuzHaueHHs NOKa3HUKIB apTepiajibHOI0 THCKY
Ta carypauii KpoBi

Jns BukoHanHs BripaBu Ne 1 BUKOpHCTOBYBajach
nokexxHa aproructepHa  All-4-60 (5309)-505M,
YKOMILIEKTOBaHA BiMOBIAHO 10 TaOeiss HAIeKHOCTI
MOXKSIKHO-TEXHIYHIUM Ta aBapiiiHO- pPSTyBaIBHUM
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n-3;d-77

n-2 ; d-51

9 12

Puc. 4. BupaBa Ne 1: cxema onepaTHBHOIO PO3ropTaHHA BiAiJIeHHS 3 Moa4Yel0 2-X PYYHHX MOKeKHUX CTBOJIIB
Ta BCTAHOBJICHHSIM IOK€;KHOI aBTOIMCTEPHH HA MOKeKHUM rigpanT: 1 — moxeskHa aprouucrepna (ALl);

2 — BO1030ipHMK PyKaBHHU; 3 — pyKaB MO:Ke;KHUI HAIPHO-BCMOKTYBANbHUM, d = 77 MM; 4 — pyKaB NOKeKHUH
HanipHuii (4-MeTpoBuii), d = 77 MM; 5 — KOJIOHKA MOKe:KHA; 6 — moxKke:kHui rinpanT Ne 1, Bogonposin KijibneBui,
d =150 mm; 7 — MaricTpanbHa JiHis, d = 77 MmM; 8 — po3rany:keHHs pykaBHe Tpuxoaose PT-80; 9, 10 — po6oui
pykaBHi JiHii, d = 51 mm; 11 — py4Huii cTBoJI 171 GOPMYBAHHSA KOMIIAKTHOI'O BOASIHOIO CTPYMeEHS
PCK-Protek-366; 12 — pyuHuii cTBo 1711 hopMyBaHHS po3nujieHoro BoassHoro crpymensi PCK-Protek-366

oOJiaiHaHHSM; 3aXUCHUI OILAT Ta CIIOPSDKEHHS, arla-
pary Ha CTUCHEHOMY TMOBITPI.

Ilepen mOYaTKOM EKCHEPUMEHTAIBHOTO JIOCHi-
JUKEHHSI BiJJIIJICHHSI BHKOHYE BIIPaBH MOYEProBO
1 po3TamoByeThcs B KaOiHi aBToM0Oi1s1. BripaBa Ne 1
BUKOHYBAJIaCh BIMOBITHO JIO CXEMHU OIEPATUBHOTO
pO3TOPTaHHS BINAUICHHS 3 TOMadero 2-X pPyIHHX
MOKEKHUX CTBOJIIB Ta BCTAHOBJICHHSM ITOKEKHOI
ABTOLIMCTEPHH HA TOXKEKHUH TiAPAHT, SIK MMOKAa3aHO
Ha puc. 4.

3a KOMaH/IOI0 YYaCHUKH EKCIePUMEHTY 3aIryc-
KarfOTh CMApTTOJWHHUWKH U 3YUTYBAHHS KUTTEBHX
MIOKa3HUKIB Ta IIOYMHAIOTh BUKOHYBATH BIIPABY B TaKiii
TIOCJTiTOBHOCTI: IOKEKHUH-PATYBaIHLHUK Ne 1 Tipoka-
Jiae poOody JIiHIFO 3 pyKaBiB d = 51 MM, IpHETHYE CTBOIT
Ta BUXOIUTh HA IO3MUII0 CTBOJILHUKA. [loXKeKHWMIA-
patyBanbHUK Ne 2 mpokiiazae podody JIiHi0 3 pyKaBiB
d =51 MM, IpUEHYE CTBOJI T4 BUXOAUTH HA MO3MIIIO
CTBOJTbHUKA. [ToKe)HIMIA-pATYBaTHHUK Ne 3 mpokiiamae
MaricTpaibHy JiHi0 3 3 (TphoX) pykKaBiB d = 77 MM,

[IEPEHOCUTh 1 BCTaHOBJIOE PO3TAILYKEHHS, IIPALItOE
ITiICTBOJIFHIKOM B TIOKEKHOTO-psATYBasibHUKA No 1.
[oxexxunit-paryBaibHUK Ne 4 pa3oM 3 BOmieEM BCTa-
HoBimoe ALl na I1I, mix’eaHye MaricTpanbHy JIHIO 10
HAITIPHOTO MarpyOKa, J0MOoMAarae MOKEeKHOMY-PSITY-
BabHUKY Ne 3 mpoknajgatd MaricTpalibHy JIHIIO Ta
TIpaItoe Ha po3rarykeHHi. Ha puc. 5 mokasaHi eramu
OTIEPaTUBHOTO PO3TOPTAHHS BiUTIIICHHS 3 TIOfIa9eto 2-X
PYUHHX [TOKEKHHUX CTBOJIIB Ta BCTAHOBJICHHSIM ITOKEXK-
HOI aBTOLIMCTEPHH Ha TIOXKEKHUM T1IpaHT.

[Ticnst 3aBepuIeHHS TPOBEACHHS OINEPATHBHOTO
PO3rOpTaHHS YYACHUKH EKCIIEPUMEHTAIBLHOTO JOCITi-
JDKCHHS 3yNUHSIOTh 3YUTYBaHHS KUTTEBUX ITOKA3HU-
KiB HAa CMapTrOAUHHNKY. JaHi 3aHOCATHCS y AiarpaMu
XKHUTTEBUX ITOKA3HUKIB YYaCHHUKIB EKCIICPUMEHTaJIb-
HOTO JAOCII/PKEHHS ITicJisl TpoBeaeHHs BiipaBu Ne 1 o
KOKHIH METMKO-BIKOBiH TPy, sIK TOKa3aHOo Ha puc. 6.

Ha puc. 7 nokazano jiarpamy, Je 3BEICHO CEPEIHE
3HAQUEHHS JKUTTEBUX IOKA3HUKIB YYAaCHMKIB ILECTH
MEIMKO-BIKOBHUX I'PYII HiCJIsl BUKOHAHHS BrpaBu Ne 1.

Puc. 5. Buxonanns Bnpasu Ne 1

82

IToxe:xxna 0e3mexa, Ne 46, 2025



Menuko-BikoBa rpyna Ne 1 Mennko-BikoBa rpyna Ne 2

Yac BUKOHAHHS, C. Yac BUKOHAHHS, C.
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Puc. 6. [liarpamu ’KUTTEBUX MOKA3HUKIB YYACHUKIB IeCTH MeJUKO-BiKOBUX IPyH Mic/Jsl BUKOHAHHA BrpaBu Ne 1

Yac BuKoHaAHHS, C. 190
Maxk. UCC (yn/xB)

CrnajieHi kkay1 IS 49 9

165.25
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Puc. 7. liarpama cepeJHbOr0 3HaYCHHS KUTTEBUX NOKA3HUKIB YYACHUKIB II€CTH MEINKO-BIKOBHX Iyl
nic/isi BUKOHAHHS BipaBu Ne 1

s BukoHaHHs BripaBu Ne 2 BUKOPUCTOBYBAJIUCH
noxexxkHa apronuctepHa All-4-60 (5309)-505M,
YKOMIUICKTOBaHA BiMOBIIHO 10 TaOesi HAJIGKHOCTI
MOXKSIKHO-TEXHIYHUM Ta  aBapidHO-PSITYBaJIbHUM

o0NaJHaHHAM; 3aXHCHHH OIT Ta CIIOPSDKCHHS;
armapard Ha CTUCHEHOMY MOBITpPi; CMapTrOAWHHHMKH
3 (yHKUISIMHU BiACTEKYBaHHS )KUTTEBUX MMOKA3HUKIB;
HarpyJHi MyIbCOMETPH.
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IMepen TmOYATKOM EKCHEPUMEHTAIBHOTO JIOCHi-
JOKCHHSI KOXKHE BIJIIICHHS BHKOHY€E BIIPaBY Mouep-
TOBO 1 PO3TAIIOBYETHCS HAMPOTH OCI 3aJHIX KOJiC

ABTOMOOIIS.
3a KOMaHJI0I0 YYacCHHKH EKC
KaroThb CMapTroAWHHUKU JJId 34U

MEPUMEHTY 3aIryc-
TYBaHHSI JKUTTEBUX

[IOKa3HUKIB Ta IIOYMHAIOTh BUKOHYBaTH BIIPABY
B Takili TOCIIJOBHOCTI: TOXEKHUH-PATYBATLHUK
Ne 3 minmilimMaeTbCsi Ha TIOXKEKHY ABTOLMCTEPHY,
MOXKEKHUU-PATYBAILHUK Ne 4 3HIMae 3 KpilUieHb
BUCYBHY JipaOUHY Ta pa3oM 3 MOXKEKHUM-PSTYyBaIIb-
HukoM Ne 3 momae i MOXKEKHOMY-PATYBATBHUKY

Puc. 8. Bukonanns Bnpasu Ne 2

Menuko-Bikosa rpyna Ne 1
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Puc. 9. [liarpamu :KUTTEBUX NOKA3HUKIB YYACHUKIB IeCTH MeIUKO-BIKOBUX IPyI Mic/isi BHKOHAHHA BIpaBu Ne 2
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Ne 1 ta noxxexxHoMy-psiTyBaiabHUKY Ne 2. TToxexHUM-
psaTyBanbHUK Ne 1 Ta No 2 BCTaHOBIIOIOTH BUCYBHY
IpabuHy y BIKHO 3-TO TIOBEPXY, MiCIsl YOTO HOXKEKHi-
patyBaiabHUKH Ne 1, Ne 3 ta Ne 4 nmounHatoTh nouep-
TOBUH MiIioM y BIKHO 3-ro moBepxy. Ha puc. 8 moka-
3aHi eTany BUKOHAHHS BIpaBu Ne 2.

[Ticnst 3aBepuIeHHS TAIOMY Y BIKHO 3-TO TOBEPXY
HaBYAJIbHOI OAIUTH YYaCHUKH €KCIIEPUMEHTAILHOIO
JOCTIKeHHSI 3YNHUHAIOTh 3YNUTYBaHHS HKUTTEBHUX
MOKa3HUKIB Ha CMapTrOAMHHUKY. JlaHi 3aHOCATBCS
y JAilarpaM# SKUTTE€BUX TTOKa3HHUKIB yYacHUKIB €Kc-
MIEPUMEHTATHHOTO JOCIIHKEHHS TICIS TIPOBEACHHS
BripaBu N 2 10 KOXKHIH MEIWKO-BIKOBiH Tpymi, sIK
MOKa3aHo Ha pHc. 9.

Ha puc. 10 mokazano piarpamy, Je 3BEACHO
Cepe/IHE 3HAYCHHS JKUTTEBUX IOKA3HUKIB Yy4YacHU-
KiB [IECTH MEIHMKO-BIKOBUX TPYIl TiCIsl BUKOHAHHS
BripaBu Ne 2.

Jlns BukoHaHHs BrpaBu Ne 3 HeoOXiaHI 3aXHCHHMA
OJISIT T CHIOPSIIKEHHSI, arapaTi Ha CTUCHEHOMY TOBi-
Tpi, CMapPTTOJMHHUKH 3 (QYHKLISIMU BiICTEKYBaHHS
JKUTTEBUX I[MOKA3HUKIB, HArpygHi MYJILCOMETPH Ta
MOKEXKHI PyKaBH AiaMeTpoM 77 MM.

IMepen mOYATKOM EKCIEPUMEHTAIBHOTO JIOCIi-
JDKEHHsI KOJKHE BIIIUICHHS BMKOHYE BIIPaBy IOUYep-
TOBO 1 pO3TALIOBYETHCS NEPE BXOAOM Y 9-TIOBEPXOBY
OyiBIIIO.

Yac BUKOHAHHS, C.
Maxk. UCC (yn/xB)

Cnaseni Kkaji 41.8

0 20 40 60

3a KOMaH/IOI YYaCHUKH EKCIIEPUMEHTAJIHLHOTO
JOCITIPKEHHS 3aITy CKat0Th CMAPTTOAMHHUKH JIJIS 34H-
TYBaHHS KUTTEBUX MOKA3HUKIB Ta IOYNHAIOTH BUKO-
HYBaTH MiJHOM Ha 9-1 MOBEepX 3 MOKEKHUM PYKABOM,
CKJIaJICHUM B MOJBiiHY ckarky. Ha puc. 11 moka3ani
eTarny BUKOHaHHsI BripaBu Ne 3.

[Ticns 3aBepmreHHs MmigiioMy Ha 9-# moBepx ydac-
HUKHA EKCIIEPUMEHTAJIbHOTO JOCIHIPKEHHS 3YIHHS-
I0Th 3YMTYBAaHHS JKUTTE€BUX IOKa3HHWKIB Ha CMapT-
roIUHHUKY. J[aHi 3aHOCATBHCA y JiarpaMu >KUTTEBUX
MOKA3HUKIB YYACHHKIB €KCIIEPUMEHTAILHOTO JIOCITi-
JUKCHHSI TICIST TIPOBEIeHHS BrpaBu N 3 10 KOXKHIH
MEIUKO-BIKOBIH I'pyTIi, SIK TOKa3aHo Ha puc. 12.

Ha puc. 13 mokazano niarpamy, e 3BEICHO
Cepe/HE 3HAYCHHS JKUTTEBUX IOKA3HHUKIB Y4YacHU-
KiB LIECTH MEIHMKO-BIKOBUX TPYIl MicJsi BUKOHAHHS
BrpaBu Ne 3.

SIKI0 MpoaHaizyBaTH CepenHio KiIbKICTh criaje-
HHX KUTOKaJIOpii (KKal), 9aCTOTH CEPIIEBUX CKOPO-
4yeHb (yI/XB) Ta cepeiHiil 4ac (C) BUKOHAHHS BIIPaB
ra30IMMO3aXHCHUKAMH B XOJi €KCIIEPUMEHTaJIbHUX
JIOCITI/PKEHb, MU OTPUMA€EMO 3HAYCHHSI, SIKI HABE/ICHI
B Tabm. 1.

Hani Tabm. 1 3BeeHo y niarpaMy >KHTTEBHX
[MOKa3HUKIB BCIX YYaCHUKIB E€KCIEPUMEHTAIHLHOTO
JOCII/PKEHHS TICIIi BHKOHAaHHS TPHhOX BIIPaB, SIK
MOKa3aHo Ha puc. 14.

I | 85

169.58

80 100 120 140 160 180 200

Puc. 10. [Jiarpama cepe1Hb0r0 3HA4YE€HHSA KUTTEBUX MOKA3HUKIB YYACHUKIB
LIeCTH MeUKO- BIKOBUX I'PyH Mic/isi BUKOHAHHS BIpaBu Ne 2

=

Puc. 11. Bukonanust Bmpasu Ne 3
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Menuko-BikoBa rpyna Ne 1
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Puc. 12. JliarpaMu >KMTTEBUX NMOKA3HUKIB YYACHHUKIB IIECTH MeIMKO-BiKOBUX IpyN Mic/isi BUKOHAHHS
Brpasu Ne 3

Yac BUKOHAHHS, C.
Maxk. UCC (yn/xB)

Cnaseni Kkaji 34.8
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I 1 20

170.17
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Puc. 13. [liarpama cepeHbOro 3HA4YeHHS *KUTTEBUX MOKA3ZHUKIB YYACHHUKIB IIECTH MeIHKO-BiKOBUX Ipyn
micjisi BUKOHAHHSA BnpaBu Ne 3

OTxe, OTpUMaHi HaHI XUTTEBUX I[TOKA3HHKIB
YYaCHUKIB IIECTH MEINKO-BIKOBUX T'PYT MICIISI BUKO-
HaHHS TPbOX BIPAB 3r0JI0M Oy1yTh BUKOPHCTaHI JUIS
CKJIaJaHHsl TEXHIYHOTO 3aBJaHHSI Ta PO3pPOOJICHHS

[IPOrPaMHOr0  3a0E3ICUCHHS  II0J0 TECTYBaHHS
ra30MO3aXICHUKIB PI3HUX MEIUKO-BIKOBUX TPYII
B YMOBaX, MakCHUMaJbHO HaOIMKEHUX 10 peajbHOI
IOKEXK] 3 BIAMOBIAHUM HAaBaHTAKEHHSIM.
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Taomums 1

CepeaHi 3Ha4eHHsI CHIAJIEHUX KiJIOKAJIOPii, 4aCTOTH cepleBUX CKOPOUYEHb TA YaCy BUKOHAHHS BIIPaB

Ne gnipaBu | Kinbkicth cnanenux kisiokasopii (kxana)| Cepeanss YCC (yn/xB) | Yac BukoHanHsi Bpas (c¢)
1 50 166 190
2 42 167 185
3 35 171 120

Uac BuKOHaHHA BIIpaB (¢) I 405

Cepenns UCC (yn/xB)

KinpkicTh caneHux KUTOKaIopii (KKaJl.)

168
127

100 200 300 400 500 600

Puc. 14. Jliarpama cepeHix 3Ha4eHb KUTTEBUX MOKA3ZHUKIB yYaCHUKIB 1IeCTH MeIUKO-BIKOBHX IPyI micJisi
BHKOHAHHS TPHOX BIIPaB

BucnoBkn. Ha mijcraBi BHKIIQJEHOTO IPOIO-
HYETHCSI 3MIHUTH TIEPIOIUYHICTh Ta KUIBKICTh MpakK-
TUYHHX 3aHATH JJISI TPEHYBaHb I'a30JIMMO3aXHCHHKIB
JICHC VYxpaian B yMOBaX, MaKCHMaJIBHO HAOIFKEHIX
JIO peallbHUX YMOB ITOXEeXi, a came Ha Oarato(yHKITi-
OHAJILHOMY TpEHa)Kepi Ta BOTHEBOMY MOAYI, 3 OTJISILY
Ha €BPOICHUCHKHIA JIOCBIJ/I T BOEHHUH CTaH B YKpaiHi.

OTpumaHi  pe3yabTaTd  eKCIIEPUMEHTAJIbHUX
JIOCII/PKEHB CJTiJI BpaxyBaTH i 9ac po3poOIeHHs
IIPOrpaMHOro 3a0e3neueHHs Uil IPOBEICHHS 3aHATh
i3 ra3oAMMO3aXHUCHUKAMH IIOXKEKHO-PATYBAIbHUX
niapozainis cucremu JJCHC Ykpainu Ha TpeHyBalIb-
HUX CTEXKax 1 TpeHakepax, IO JaCTh 3MOTYy TECTY-
BaTH Tra30MMO3aXUCHHKIB PI3HUX MEIUKO-BIKOBHX
TPy B yMOBAaX, MAKCHMAJIBHO HAOIMIKSHUX JI0 Pealib-
Hoi noxkexi (HC), 3 Bugadero cBioOITBa MPO TECTY-
BaHHJ 13 3a3HAUYEHHSAM BiAMOBIAHUX )KUTTEBO BAXKIIU-
BUX IMOKA3HUKIB, SIKi, IK BCTAHOBJICHO, 3aJI€XKaTh BiJ
MEIMKO-BIKOBHUX TPy, T4 OLIHKOIO PiBHS MiITOTOBKH
JI0 poOOTH B amaparax aBTOHOMHOTO JIUXaHHS CTHC-
HEHUM TIOBITPSIM 3 BIIKPUTHM KOHTYPOM.

CIIMCOK JIITEPATYPHU

1. IIpo ocobmuBOCTI pearyBaHHs Ha Ha/I3BHYAWHI
cutyarii mig vac 30poitHoi arpecii: Hakaz JICHC
Vkpainu Big 2 kBitHS 2024 poky Ne 375.

2. Ilpo 3aTBep/UKeHHS TOPSAKY — Oprasizawii
poOOTH OpraHiB YIpaBIiHHS Ta MiJAPO3ALTIB, 3aKIa/iB
ocgitu cuctemu JJCHC mig yac miarotoBku 0co00BOro
CKJIa Ty, TACiHHSI TOKEXK, JIKBIalii HACHIIKIB Ha3BH-
YallHUX CHUTYyaIliil Ta iHIHUX HeOe3IMeuHHX MO/ B YMO-
Bax EKCTpPEeMalIbHUX TeMIIepaTyp, 3aJUMICHOCTI, 3ara-
30BaHOCTI, PaJi0aKTUBHOTO, XIMIYHOTO 3a0pyTHEHHS
Ta OionoriynHoro 3apakeHHs: Hakaz MBC VYkpainu Bin
25 Bepecns 2023 poky Ne 780.

3. Ilpo 3arBepmKeHHS METOOUYHUX PEKOMEHMA-
it 3 migroroBku razomumosaxucHukis JICHC Ykpa-
ian: Hakaz JICHC VYkpainu Big 27 uepBrs 2024 poky
Ne 680.

4. Tlpo 3arBepmkenns CraryTy Oii y Haa3BH-
YallHUX CHUTYaIlisIX OPraHiB YIpPaBIiHHS Ta IiAPO3Ii-

7iB OnepaTuBHO-PATYBaJIbHOI CIYyKOM LUBUILHOTO
3axucty Ta CraryTy il opraHiB ymnpaBiiHHS Ta Mij-
po3ainiB OnepaTuBHO-PATYBAJIBHOI CIY)KOU LHBLIb-
HOTO 3aXHUCTy MiA 4ac raciHus moxex: Hakaz MBC
Bix 26 kBiTHs 2018 poky Ne 340 3i 3mMiHamu, BHece-
HUMH 3rigHo 3 Hakaszamu MiHicTepcTBa BHYTPILIHIX
crpas Bix 18 sxoBTHS 2021 poky Ne 768, Bix 18 kBiTHs
2024 poky Ne 251.

5. JloBifHMK KepiBHHKa TaciHHS MOXexi / Ykpa-
THCBKMH HayKOBO-AOCHIIHUH 1HCTUTYT LHUBUIBLHOTO
3axucty. Kuis: TOB «Jlitepa-Apyx», 2016. 320 c.

6. Jlym B. I, I'yzap H. 1. [Jlocmimkenus edex-
THUBHOCTI TecTyBaHHSl TazopumosaxucHukiB JICHC
VYkpainu. 36ipnux mes donogioeii MixcHapoonoi nay-
KOBO-NPAKMUYHOT KoH(epenyii « Axmyanvhi npoonemu
nodicedxtcHoi be3nexu ma 3anobicanHs HAO36UYAUHUM
cumyayism 6 ymosax cvocooennsny. 2024, C. 122—124.

7. Ilpo 3arBepmkenns [lopsaky opranizauii cayx-
OOBOI MIATOTOBKK 0OCI0 PSAAOBOrO 1 HAYaabHHUIIBKOTO
CKIamy CiyOH LuBiIBHOTO 3axucTy: Hakaz Minic-
TepcTBa BHYTPIMIHIX crpaB YKpaiHu Bixg 15 TpaBHs
2017 poky Ne 511.

8. Tlpo 3arBepmxenus 3min a0 [lopsinky oprani-
3allii c1y>)K00BOT MiJrOTOBKU OCI0 PsIOBOTO 1 HAYalb-
HHULBKOTO CKJagy CIyKOM LMBUIBHOTO 3aXHCTY:
Haka3 MinicTepcTBa BHYTpILIHIX cHpaB YKpaiHH Bif
12 uepsus 2023 poxy Ne 480.

9. Jlym B. 1., Yanuii 1. O., Benuxwuii 5. b. OcnoBu
MITOTOBKH TOKEKHOTO-PATYBaJbHUKA: HaBUAIBHUH
nociOonuk. JIbBiB : JIbBIBCBbKUIT AepKaBHUN yHIBEpCH-
TeT OE3MEKH KUTTEASUIbHOCTI, 2022. 456 ¢.

10. IIpo 3arBepmxenus [IpaBun Gesmexu mpari B
opranax i nigpo3ainax MHC: Hakaz MHC Ykpainu Bix
7 tpaBHs 2007 poky Ne 312.

11. JIym B. L., [Tapxomenko P. B., JIym I. B. Anani3
miaroroBku razonumo3saxucHukiB JJCHC VYkpainu ta
NUISIXU TiBUILNEHHS ii ehexTuBHOCTI. [looicedcna bes-

nexa. 2017. Ne 29.
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