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OpraHi3aniiiHu¥ KOMITeT:

T'osi0Ba oprkomirery:

Irop POMAHIOK, T.B.0. Haua/ibHUKA YepKacbKOro iHCTUTYTY IMOXKEXHOI O6e3neku iMeHi
I'epoiB YopHo6uJist HanioHa/ibHOTO YHiBEPCUTETY IIMBiIbHOTO 3aXUCTy YKpaiHu (YkpaiHa)

YsieHHu oprkomirery:

Oner MUPOIIHUK, pokTop TexHiYHUX Hayk, Hpodecop, 3acTyMHUK HayvaJbHHUKaA
YepkacbKoro iHCTUTYTYy moxexHOI 6e3neku imeHi [epoiB YopHobusa HarjioHanbHOro
yHiBepCUTETY LUBIJIbHOTO 3aXUCTY YKpaiHU 3 HABYaIbHOI Ta HayKoBoi po6oTu (YKpaiHa);

Onexkcanap TUUIEHKO, 3acay:xeHUM NpauiBHUK OCBiTU YKpaiHH, AOKTOP TeXHiYHUX
HayK, npodecop, roJIOBHUN HAayKOBUM CHIBPOOITHUK YepKacbKOTo iHCTUTYTY MOXKeXKHOI 6e3MeKH
imeni ['epoiB HopHo6usia HanjioHa/ibHOT0 YHIBEpCUTETY UMBIIbHOTO 3aXUcTy YKpainu (Ykpaina);

Muxaitio 'PUB, [upektop /JlemapTaMeHTy pearyBaHHS Ha HaJ3BWYallHI cuTyauii
JepxaBHoi cnyx6u YKkpaiHy 3 HaA3BUYalHUX cuTyaLil (YkpaiHa);

Cepriit O3EPAH, /lupektop /lenapTaMeHTy LUBIJIBHOTO 3aXUCTy, 000POHHOI po6OTH Ta
B3a€EMO/i 3 TPaBOOXOPOHHUMHU opraHaMu YepKacbKoi 06s1acHOI iep:kaBHOI aaMiHicTpauil (YkpaiHa);

Bitaniii KOBAJIEHKO, kaHaAuAaT TeXHiYHUX HAyK, CTApUIMKA HAYKOBUH CHiBPOOITHUK,
[HCTUTYT Aep>KaBHOTO yIPaBIiHHA Ta HAYKOBUX JOCTi/IP)KEeHb 3 IUBIJIbHOTO 3axUCTy (YKpaiHa);

Osexkcangp 'OPOBELLD, 3acTynHUK Haya/ibHUKa ['0JI0BHOrO ynpaBJliHHA 3 pearyBaHHA
Ha Ha/3BU4aiiHi cutyauii ['osioBHOro ynpasiainHA JICHC Ykpainu y y Yepkacbkiii obiacti (Ykpaina);

Irop MUXAJIbYVYK, 3acTynHUK Hada/bHHKa ['0JIOBHOrO yInpaBJ/iiHHA 3 pearyBaHHA Ha
HazA3BU4alHi cutyauii ['onoBHoro ynpasiinasa JJCHC Ykpainu y PiBHeHChbKil 06s1acTi (YkpaiHa);

Irop ILIAPUW, sacTynHMK HayalibHMKa ['0JIOBHOTO VIpaBJiHHSA 3 pearyBaHHS Ha
Haza3BU4aiHi cutyauii ['onoBHoro ynpasiinasa JJCHC Ykpainu y micti Kuesi (YkpaiHa);

Irop MAJIAZIUKA, kaHAUJAT TEXHIYHUX HAYK, AOLEHT, YepKacbKHUM iHCTUTYT MOXKEXKHOI
6e3neku iMeHi ['epoiB YopHo6uisa HanmioHanpHOro yHiBepcuTeTy IUMBIIBHOIO 3axUCTy YKpaiHU
(Ykpaina);

Bitaniit HYAAH3IH, kaHauaaT TeXHIYHUX HayK, AOLEHT, YepKacbKUM IHCTUTYT MOXEXKHOI
6e3neku iMeHi ['epoiB YopHo6uisa HanioHanbHOTrO YHiBEpCHUTETY IMBINIBHOTO 3aXUCTy YKpaiHH
(Ykpaina);

Aptem BUYEHKO, kanauaT TexHiYHUX HAYK, JOLEHT, YepKacbKUH iHCTUTYT MOXKEXKHOI
6e3neku imeni 'epoiB YopHo6uasa HauioHa/ibHOTrO yHiBepCUTETY LUMBIJIBHOTO 3aXUCTY YKpaiHU
(Yxpaina);

Biktop I[NOKAJIIOK, kaHAWAAT mNejaroriyHUX HayK, JOLeHT, YepKacbKUH IHCTHUTYT
noxexHoi 6e3neku iMmeHi ['epoiB YopHo6uis HaljioHa/ibHOTO YHIBEPCUTETY LIUBIJIbLHOT'O 3aXUCTY
Ykpainu (YkpaiHa);

Bosogumup APXUIIEHKO, kanguaaT negaroriyHux Hayk, AOLEHT, YepKacbKUM iHCTUTYT
noxexHoi 6e3neku iMeHi ['epoiB YopHoO6uIs HaljioHa/IbHOTO YHIBEPCUTETY LHMBIJIBHOTO 3aXUCTY
Ykpainu (Ykpaina);

IBaH YOPHOMA3, kaHuaT TEXHIYHUX HAyK, YepKacbKUH iHCTUTYT MOXKEXHOI 6e3MeKH
imeni 'epoiB YopHo6usisa HarjionasibHOr0 YHiBEpCUTETY [IMBIIBHOTO 3axUCcTy YKpainu (Ykpaina);

Muxaio [IYCTOBIT, Uepkacbkuil iHCTUTYT HoXexHOI 6e3neku iMeHi ['epoiB YopHobus
HanjioHasibHOr0 YHiBEpCUTETY LUBIJIbHOTO 3aXUCTy YKpaiHu (YkpaiHa);

Jap’ss LIAPITIOBA, kaHAUAAT ICHUXOJIOTIYHUX HayK, YepKacbKUM iHCTUTYT MOXKEXHOI 6e31eKu
imeni 'epoiB YopHoO6us HanioHanibHOTO YHiBEpCUTETY LIUBIILHOTO 3aXUCTY YKpainu (YkpaiHa).

Georg HEYNE, Chairman of the Fire Council of the City of Hamburg, Germany
(PenepatuBHa Pecny6.sika Himeuunna);

Rezzak ELAZAT, Joint platform "Search, rescue, medical and humanitarian assistance"
(TypeyumnHa);

Telak OKSANA, PhD, Head of State and Safety Sciences Department. Faculty of Civil Safety
Engineering The Main School of Fire Service, Warsaw (Poland);

Ritoldas SUKYS, Doctor of Science, Head of the Faculty of Building Materials and Fire
Safety, Gedeminas Technical University, Vilnius (JIuTBa);

Rima TamosSitniené, Prof. Dr., Professor of Financial Engineering Department, Business
Management Faculty, Vilnius Gediminas Technical University (JIuTBa);

Maria RAYKOVA, PhD, Associated Professor, Technical University of Gabrovo (Pecny6.tika
Bousrapis);

BignoBiganbHuil cekpeTap KoHQepeHIii:

Aptem MAWBOPO/IA, KaHAMAT MefaroriyHux HayK, JAoLeHT, YepKacbKUW iHCTUTYT
noxexHoi 6e3neku iMeHi 'epoiB YopHo6us HaljioHasbHOro YHIBEPCUTETY LUBIJIBHOT'O 3aXUCTY
Ykpainu (Ykpaina).
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BinOuBHI eKpaHU 3 HENMPO30PUX CTaJeBUX ab0 XPOMOBAHUX JIUCTIB BiJ[OUBAIOTH
noHa/ 80 % TensoBUX NPOMEHIB /JOBXKHUHOK 4 MKM Ta biJblile.

AntoMiHieBi JsiucTu BifbuBalTh 6yM3bko 85 % NpoMeHIB i3 JOBXKUHOK XBUWJII
1 MKM i 61u3bK0 97 % 3 AOBXKHUHOW XBWi 12 MKM, pU LbOMY MOJIipOBAaHUH aJNOMiHIN
Kpallle BiZjoMBa€ MpoOMeHEBY eHEPTilo IpU J0BKHHaX XBUJIb 0,8-0,9 MKM.

[lornuHaNibHUM eKpaH y BUIJISAAI BOASHOLI 3aBiCM TOBLIUHOK 1 MM MOBHICTIO
MOrJIMHAE NpPOMEHi 3 JOBXKWHOK XBWJb MOHAJA 3 MKM, NpW TOBUIMHI 3aBicu 10 MM
MOTJINHAETbCA BUIIPOMIHIOBaHHSA i3 MAOBXKHHOIO XBWJI moHan 1,5 MkM. Had6iabm
epeKTHUBHUMH [ JIoKaJli3allili BUIPOMIHIOBAaHHS 3a yMOB IOXKeXi € BOASAHI 3aBicu
ToBIMHOKW 10-15 MM i Ginbiue [4].

BoasHi 3aBicw, L0 CTBOPIOIOTBCA BisVIOBUMU PO3MW/IIOBAYaMy, 3a6e3MedyloTh
pO3Cit0BaHHS ra30NOBITPSAHUX XMap NPHY NPOTOL Ta iIHTEHCUBHOMY BHUIIAPOBYBaHHI 3pipKEeHUX
rasiB 3 06'eMHOI0 IIBU/KICTIO NPUIIMBY NMAaporasoBoi cyMili Ha 3aBicy fjo 2-4 m3/c. 3aBicu
3/IaTHi pO3CiKaTH ra3onoBiTPsIHY XMapy, BUKOHYIOYH BOrHEMEePEIKOKY04i QYHKITIL.

B pgaHuil yac xou i icHyloTb pO3poOKHM, BUHAaxXoJM, aJje 3acTOCYyBaHH:A
BOTHE3aXHCHHUX €KpPaHiB He perjlaMeHTYETbCSI HOPMaTUBHUMU JOKyMeHTaMU. Jlo Toro x
BifiCyTHI HOpPMaTHUBHI  [JOKYMEHTH, METOAUKM Ta MNporpaMu  MpPOBeJEHHHA
cepTudikaliiHUX BUIPOOYBaHb y rajy3i NoxexHoi 6e3neKu.

Buxo/is1uy 3 BUILLEBUKJIaEHOTO MOXHa 3pOOUTH TaKi BUCHOBKU:

BUHMKAE NMoTpeba y po3poblLi BOTrHE3aXHCHUX €KPaHiB, y AKUX Gy/u 6 BpaxoBaHi
BUIlle3a3Ha4€eHi yMOBHY;

icHye HeoOXi/IHiCTh ¥ po3po06Ili MporpaM, METOAUK MPOBeAeHHS cepTUdiKaliHHUX
BUIIPOOYyBaHb TEeNJI03aXUCHUX €KPaHIiB y rajaysi moxkexkHoi 6e3Meku Ha HiATBepKeHHS
BiZmoBigHOCTI BUMOTaM npu J0OPOBiIbHIN cepTUdiKaii.

JIITEPATYPA

1. JBH B.2.2-12:2019. [1n1aHyBaHH4 i 3a6yZ0Ba TepUTOpiH i MPOTH HOro po3MillieHHs.

2.3akoH Ykpainu «IIpo BHeceHHSl 3MiH [0 [leIKMX 3aKOHOJABUMX aKTiB YKpaiHU [/
3aJIyyeHHsl iHBeCTUIiH 3 MeTOlo MBUAKOI BiIoyA0BU YKpainu» Ne3563-1X Big 06 mtotoro 2024 poky.

3. 3akoH Ykpainu «IIpo BHeceHHSl 3MiH [0 [AefKUX 3aKOHOJABYMUX aKTIB YKpaiHU I0J0
0COGJIMBOCTEN pEry/loBaHHSl 3eMeJIbHUX BiJHOCHH B YMOBaX BOEHHOTO cTaHy» Ne2247-IX Big 12
TpaBHsA 2022 poky.

4. ¥ensk B.L, Hanupaiiko M.A, Jlazapenko O.B, Kintep C.{. MeToau 3aXUCTy NMOXKEXHUX Bif,
TEIJIOBOrO0 BUIPOMIHIOBAHHSI BOTHHUIIA noxkexi. [loxkexxHa Gesmeka: Teopis i mpakTHKa : 30ipHUK
HayKOBUX npalb. — Yepkacu : Al iM. 'epoiB YopHo6uiig, 2014. - Ne16. - 169 c.

YAK 624.012

XIMIYHI IEPETBOPEHHS B MO/JIU®IKOBAHOMY BETOHI TP HOT'O HATPIBAHHI
B YMOBAX INOKEXKI

AuOpiii LIIBU/JEHKO, kaHd. mexH. Hayk, doyeHm, Bimaniti HYSIH3IH, kaHd. mexH. Hayk, doyeHm,
Apmem MAI;IBOPO,ZIA, Kaud. ned. Hayk, doyeHm,
Ana 3MATA, kaud. mexH. Hayk, doyeHm, Osnena BOPCYK, kaHO. mexH. Hayk, AHOpitll L/IBYUK,
Yepkacvkull iHcmumym nodcexcHoi 6e3neku imeni I'epoie YopHobuas HY1]3 Ykpainu

Ha cyyacHoMy eTami po3BUTKY OyAiBesbHOI TeXHOJOrIi, BUpilIeHHS MPOOGJIEM 3
NiBUILIEHHSI SIKOCTi, TPUBAJIOCTi CAYXOU Ta eKOHOMIYHOCTi 6eTOHy i 3asi306eToHY
YCHIIIHO JIOCATAETbCS 3a JIONOMOrol XxiMiyHMX MeToAiB. OmHUM 3 HAMGiJIbII
NepCleKTUBHUX Ta e(PeKTUBHUX HaNpsIMKIB B LbOMY BiZHOIIEHHI € IIUPOKe
3aCTOCYBaHHS Pi3HOMaHITHUX OPTaHiUHHUX i HeOpraHiyHUX JJ06aBOK J10 6eToHy [1-2].
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BBeneHHAM JI0 CKJIaJly GETOHHOI CyMilni XiMiYHMX JJ0GABOK Yy BUTJIAJI OKPEMUX
NPOJYKTiB abo iX CHoJiyyeHb J0CATAEThCA OAWH ab0 OJHOYACHO KiJbKa MOKAa3HUKIB
edpextuBHOCTi [1]:

1) 3MeHIIeHHS BUTPAT LeMeHTY A0 12 % a6o 36i/iblieHHs] MiLHOCTI 6eTOHY Ha
25% y npoeKTHOMY BiLlj;

2) nokpalleHHsl TEeXHOJIOTIYHUX XapaKTepPUCTUK OEeTOHHOI CyMillli, TakKuX fK
PYXJIUBICTh, OLHOPiAHICTb Ta BiACYTHICTH PO31LIapOBYBaHH;

3) KOHTpPOJIb 3a 3MiHaMH PYXJHUBOCTi GETOHHOI CyMilli 3 4acoM, HIBUJIKICTIO
MPOLECIB TBEPAHEHHS | TENJIOBUAIJIEHHS;

4) ckopoYeHHS Yacy TelJI0BoJIoTiCHOI 06p0o6KU BUP0O6iB 10 40 %, NpuUCKOpEHHS
NpOIEeCiB 3HATTS ONaJyOKU Ta HABAaHTAXKEHHSI MOHOJIITHUX KOHCTPYKIil;

5) 3abe3me4eHHs MOXJIMBOCTI TBEPJiHHS OeTOHY B3WMKYy 6e3 06irpiy abo
IIBU/IKOT'0 HAarpiBy Npu 0X0J10/pKeHHi 710 -25°C;

6) migBUIIEHHS MOPO30CTiNKOCTI 6eTOHY y 2-3 pa3u Ta biJblile;

7) 36i/bllleHHs CTiMKOCTI GeTOHY Ta 3a/li306eTOHY B PI3HUX arpecMBHUX
cepe0OBUIAX;

8) 36i/bllIeHHsI HENPOHUKHOCTI Ta LiiJIbHOCTI 6eTOHY Ha 1-2 MapKH.

Cy4acHi pUHKOBI BiIHOCMHH 06YMOBJIIOIOTb PO3BUTOK CYTTEBOI KOHKYpeHLl cepe,
¢GipM-BUPOGHUKIB 00aBOK [0 GETOHHOTO CKJIaAy, L0 CTUMYJIOE IMOJIMIIEHHS SKOCTI
OyAiBeJIbHUX KOHCTPYKLIM i 3MeHILIeHHS BapTOCTi ix BUroToB/eHHs. [IpoTe HemoCTaTHLO
BUBYEHA NOBE/IiHKA 31300 TOHHUX OYy/IiBEJIbHUX KOHCTPYKIIiH 3Be/leHUX HAa OCHOBi 6eTOHY
3 06aBKaMU B yMOBaX BUCOKOTEMIIepaTypPHOI0 HarpiBy MiJ yac HOXexi.

Y poGorti [3] rpyHTOBHO pO3rJsHYTO TemodiznyHi Ta pAedopManiiHi
BJIACTUBOCTI MO/IM)iKOBAHOTO GETOHY B yMOBaX BUCOKOTEMIIEPATyPHOTO HArpiBy, npore
HeJJOCTaTHbO pO3IJAHYTO NMUTAHHA XIMIYHUX NepeTBOpeHb 3a JaHUX YMOB. MeTomw
JIaHOTO0 Ta NOJaJbLINX JOCAIP)KeHb € BUBUEHHS Ta aHa/i3 XiMiYHUX NMPOILECIB, 1[0 MOXKYTh
BUHUKATHU B 6eTOHI 3 J06aBKaMU MiJi [ji€l0 BUCOKUX TeMIIepaTyp.

Jani gocnimxeHb [3-4] mokasywoTb, 1[0 Yy 3BUYallHOMYy OeTOHI HpH Harpisi
BiOyBalOTbhCsl XiMiuHI mepeTBOpeHHs, fAKi NPU3BOAATH A0 NeBHUX Qi3MYHUX edeKTiB
(3MeHIIEHHS TEeNJONPOBIAHOCTI, 3MeHILIEHHSA MILIHOCTI Ha PO3TAr, YTBOPEHHS CUJBHO
BUpaXKeHOI JlepeKTHOI CTPYKTypH Ta iH.). BianoBigHo A0 pobiT [1, 3] ocHOBHi XxiMiuHi
nepeTBOpPEHHS B 6eTOHI pH Horo HarpiBaHHi nokasaHi B Ta6J1. 1.

Tabsinug 1. XimMiuHi nepeTBopeHHs1 B 6€TOHI MPHY MOro HarpiBaHHi B yMOBaX MOXKeXi

lurepsas XiMidyHe IepeTBOPEHHS XiMidyHa peakuis
TeMmIL., °C P p peartt
. : . s t°

BupinenHs BlIbHOL i 3Ca0-25i02-6H20+H20 ~ 2Si02+
YaCTKOBO KpHUCTAJIO- +3Ca2-+60H++4H20
XiMiYHOI BOJIOTH, IKa to ’
PO34MHSE TiAPOKCU 3Ca0-Al203-6H20+H20 Al203+
KaJIbliilo, mepecuYeHrun +3Ca2-+60H++3H20,

100-300 | #ioro po3uuH i
MPU3BOJAUTH [0
JOJAaTKOBOI KpUCTaJsi3auil

to
3Ca0 Al203-3CaS04 (31...32)H20+H20 ;

Al203+3CaS04+3Ca2-+60H++(29...30)H20
tO

riApOKCH KaIBILi0 U 3Ca0 Fe203-nH20+H20 > Fe203+
HI_DOM_Y HIABALIYIOYH +3Ca2-+60H++(n - 2)H20
MILIHICTD Ca2-+20H+— Ca(0OH)2
[ToBHEe BUa/IeHHS BiJIbHOI t°
BOJIOTM i BUJIiJIEHHA 3 3Ca0-2Si02-6H20 2Si02+

- —_—
BOJIOTH 3 KJIiHKEPHHX 3Ca0-Al203-6H20 Al203+

+3Ca0+6H20T,

3pOCTKIB, i 1K pe3y/1bTar,
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IX JecTpyKLid Ha MOBEPXHI

T
3Ca0 Al203-3CaS04 (31...32)H20 ’
MOPUCTOTO KapKaca

Al203+3CaS04+3Ca0+(31...32)H207
to

3Ca0 Fe203-nH20 Fe203+

+3Ca0+nH207

tO

_ 3Ca0-2Si02-6H20 25102+

[HTeHCHBHA eCTPYKLis +3Ca0++6H201

MOBEPXHi HOPUCTOTO o
KapKacy BHaCJIi/J0K 3Ca0-Al203-6H20 > AI203+

PO3KJIaJJaHHS KJIIHKEPHUX +3Ca0+6H20T,

600-1200 KPUCTaAJIYHHUX 3POCTKIB i t°
P P ' | 3Ca0 A1203-3CaS04 (31..32)H20 —

AK HacJi0K, 36i/IbILIeHHS
poaMipy mop A1203+3CaSO4+3CaO+g§1...32)H20T

3Ca0 Fe203-nH20 ’
+3Ca0+nH207T

Fe203+

MoaudikoBaHuil 6eTOH MOXKe MaTH Pi3HI ckiazoBi Ta XiMmiuHi m06aBKH, AKi
MOXYTb BIJINBaTM Ha MOro MOBEJIHKY Mij 4Yac HarpiBaHHf B yMoBax MNoxexi. B
NoJa/blINX JAOCAIPKEHHSIX NPOMOHYETbCSA PO3IJSHYTH Ta BpaxoByBaTU pa3oM i3
BijoMuMu edpekTamMu (Tabs1.1) MOKIUBI XiMiUHI IepeTBOPEHHS], 1[0 IPUBEEHI HHUXKYE.

1. Y 3Bu4aliHOMY G€TOHI, LIEeMEeHT pearye 3 BOJOI0 AJs1 yTBOPEHHS TijpaTOBaHUX
KpUCTaNIiB, sKi AalTh 6eToHy Horo MinHicTb. Ilif yac HarpiBaHHs MojudikoBaHOTrO
6eTOHy Led IMpoLec MOe MPUCKOPIOBATHCS, L0 MOXe MPU3BECTU [0 MIBUAKOIO
TBepAHEHHS 6eTOHY.

2. Ilix BIUIMBOM BUCOKOI TeMIlepaTypH TiipaTOBaHi KpUCTa/IMd MOXYTb BTpadyaTH
CBOIO BOJIOTY, 1110 MOXKe MPU3BECTHU 10 BTPATU MilJHOCTI Ta MOSIBU TPillUH Yy 6€TOHI.

3. flkmwo y 6eToHi mpucyTHi opraHiuHi mo6aBkH, Taki sk muactudikaTopu abo
B'SDKY4l peYOBUHHU, TO BOHU MOXYTb MiAAaBaTUCh TEPMIYHOMY PO3KJIaAy Mij, BIUIMBOM
BUCOKOI TEMIIEPATYPH, 110 MOXKe BIIMHYTU Ha BJIACTUBOCTi 6€TOHY.

4. Jleaki ximiuHi peakil i3 peareHTamMu, 10 BXOAATh A0 CKJIaAy MoAHdikaTopis,
MOXXYTb Bif0yBaTHCSl NPU BHUCOKUX TeMIlepaTypax, 10 MOXe NPU3BECTH [0 3MiH Yy
CTPYKTYpi 6€TOHY Ta 0ro BJIACTUBOCTSIX.

5. CneuudiyHuil xiMiyHUN ckaaJ [J006aBOK MOXe MPU3BECTH [0 BU/liJIEHHA
TOKCUYHUX PEYOBUH, LI0 MOXYTb YTBOPIOBAaTHCA MNpU NporpiBi 3an1i306€TOHHUX
Oy/ZiiBeJIbHUX KOHCTPYKLiA Ha OCHOBI MoAuGiKOBaHOro 6GeTOHY HaBiTh Yy 4YacTHUHAX
OyaiBesib, Jie BifiCyTHI IPOAYKTU rOpPiHHS.
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DISIOJIOTTYHI ACIIEKTH ....c.coviverinernssessmsssssssssssssssssssssmsssssssssssssssssssssnsssssssssssssssssssssnssassnssassnns
Hesas1 BOBK, Osaexcandpa EOPOBUK

MIAXO0AU 0 KOHUEMNLII KYJIbTYPH BE3NEKU 3 YPAXYBAHHSIM AOCBIAY
MUHYJIOTO TA BUK/IUKIB CbOTOJIEHHH..........ccocrrmcnssnesssssnses s s ssssssmssnssssmssnssnsssans
Hens BOBK, Oaekcandpa bOPOBHK

MMPOBJIEMA AHAJII3Y ICUXOCOLIAJIBHUX HAC/IJKIB BIMHM.....coueernersesssssssessnens
Tapac TEMBAPA

MATEMATHUYHE MOJAE/IIOBAHHA CITIOCTEPEXXEHDb

IIPOTPAMHHUM ITAKETOM MATHCAD.....cccistimimmemsssmsmssssssssssssssssssssmsssssssssssssssssssssnssnssnsansas
AHmoHina /IMHTPIEBA

OCOBJIMBOCTI HIATOTOBKH 'A30/IUMO3AXHNCHHUKIB

Y KPATHAX EBPOCOIOBY ....oucurcrrcrcrsessessessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassassassassassans
Isan IIIIEHKO

OCOBJIMBOCTI OPTAHI3AILIi CHACTEMHU YIIPABJIIHHA OXOPOHOIO IPAIII
33011008 5 (0074 0 57 1 5 1 ORI
Bimauaniii KAPAL]YK, Mukoaa T'YMEHIOK

BUKOPHUCTAHHA ACIEKTIB BIKOBOI IICUXO0JIOT'II TA IEJAATOTIKH

IPU NPOBEJAEHHI NPALIIBHUKAMU JCHC YKPATHU MPOCBITHULIBKOI
JIAJIBHOCTI Y 3AKJIAZIAX OCBITH .....ccerrecmcsssssmsssssssmsssssssmsssssssmssssnssmssssnssnssssnssnsas
Bacuav KPHIIITAJ/Ib

OCOBJIMBOCTI 3ACTOCYBAHHA TEXHOJIOT'TI TPEHIHTOBOI'O HABYAHHA

Y HIATOTOBLI MAMBYTHIX ®PAXIBLIB JCHC YKPATHH ....couereersrersesssesssesssesssesssesssesans
Ilasso JIEBYEHKO, Onekcandp YEPHEHKO

OPT'AHI3AIIA 3ABE3INEYEHHA HUBIJIBHOT'O 3AXUCTY B 3AKJIAJIAX OCBITH....
Jlapuca MAJIA/TUKA

PEAJII3ALIA ,Z[PICTAH].HﬂHOT $®OPMU HABYAHHA B YMOBAX

3BO JICHC YKPATHH ....cocrsescrsnssssssssssssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssansssssassanes
Mukona HEJIUIIEHKO

MMPOBJIEMHU ITPU BUKOPUCTAHHI METO/IIB MATEMATHUYHOI CTATUCTUKHU

B IIEJATOI'TYHUX TA IICUXOJIOTTYHUX JOCTIAKEHHAX ......cereeeerccereerceesnncees
Mukonaa HEJIUIIEHKO

CTPYKTYPHI KOMIIOHEHTU T'OTOBHOCTI 10 HAYKOBO-ZI0CJIIJHULIBKOT
JIAJIBHOCTI 3J0BYBAYIB BUIIIOT OCBITH.......ccecuircrcssssssssssssssssssssssssssssssssssssassassassassans
Muxkosa HEJIMIIEHKO, l2op HOXKKO

AIAFHOCTH‘IHI/IFI IHCTPYMEHTAPIHN JOCJIIIKEHHA ®OPMYBAHHA
JOCJTIJHULIBKOI KOMIIETEHTHOCTI MAMBYTHIX ®AXIBIIIB I3 ITOKEKHO1
BE3MEKHU 3BO JICHC YKPATHH ......ocuverercesssessessssssssssssesssssssssssssssssssssssssssssssssssssssssssssasssssssssases
Cepeiii [103/]EEB, Cmanicaas CI,ZZHEI/VI, Oavza HEKOPA, Ipuna PY/IEIIKO,

Amndpiii BEPE30BCHKHH, lean ILLJEHKO

JAOCIIAKEHHA HACTAHHA TPAHUYHHUX CTAHIB 3 BOTHECTIMKOCTI
3A/I30BETOHHOI HOPOYKHUCTOI IIVIUTH ...eoeereesesessessessessesssssssssssssssssssssssssssssssssssssssassans
Bikmop II0OKAJIOK, Temsina BEPHIKOBA

BE3IEKA dJKUTTEAIAJIBHOCTI B BAK/IAZJAX MMPO®ECIMHOI
(HPO¢ECIFIHO-TEXHI‘IHOT) OCBITHU: TEOPETUYHI OCHOBHU BUBYEHHA..............
Bikmop CTPI/IELIB, /ilmumpo BEJ/IOYEHKO, leop MAJ/IOBUK

OCOBJIMBOCTI OBI'PYHTYBAHHA HOPMATMBIB /141 OLIIHIOBAHHA
OINEPATUBHHUX PO3IOPTAHB INOKEXKHHUX ABTOMOBIJIIB Y 3BAXUCHOMY
CIIOPAZKEHHI I3 3ACOBAMMU BPOHE3AXHUCTY ....ccovmsmsmssmsmssmssmsesssssmsesssssssssssssssssssssssssans

Poman YEPHUIII, Apmem MAI;IBOPO,ZZA
1040 MPOBJIEMHA 3ACTOCYBAHHA IH¢OPMA].[IﬁHIdX TEXHOJIOTIA
M1 YAC HABYAHHSA ®AXIBIIB Y T'ATY31 HOMKEXKHOI CITPABH ......coevererensserenssenes
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Haykoee sudaHHs

Mamepianu
XV Mi>x«cHapodHoi Hayko80-npakmu4Hoi kKoHghepeHyii

TEOPIA I IPAKTHKA FACIHHA IOXKEX
TA JUKBIJALIIT HAI3BHYAHHHUX CUTYAL[IH

[liznucano o apyky 16.04.2024 p. 3amoBsieHHA N@ 6.
06s1.-BUA. apk. 19,2. YM. Apyk. apk. 34,25.
YepkacbKuM iIHCTUTYT MOKeXKHOI 6e3neku iMeHi ['epoiB HopHoOuis
HanioHa/ibHOTO yHiBEpCUTETY LIMBIJIBHOTO 3aXUCTY YKpalHU
18034, m. Yepkacu, Bys1. OHoIpi€eHKa, 8.



