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CHeproJMHaMiuHoOro mporecy y Joriuaux enemenrax (JIE) mis BuzHaueHHS
TEXHIYHOI'O CTaHy 3pa3ka o030pO€HHs. AHaJI3 CHEKTPIB CHUTHAJIB MPOTIKAHHS
CHEProJMHAMIYHOTO TPOIECY, IO BUHHKAIOTh Y JIAHIFO31 J>KUBIICHHS CKJIAIHHUX
nudpoBux 00'€KTax, IMOKa3aB, IO CHCKTPU CUTHAJIB € JIOCTOBIPHUM JIKEPEIOM
JiarHoCTHYHOi 1H(GopMallii. BHUKOPUCTOBYIOUM MNPUHIMIIA OJHOYACHOTO aHaJi3y
BUXIJHOT peakilii 1 mapaMeTpiB €HeproAMHAMIYHOTO IMITYJIbCY, TEXHIYHO MOXKIHBO
peaizyBaTH IPUCTPii 1t miarHocTyBaHHS ¢ poBux TE3 Ha OCHOBI CHEKTPabHOTO
aHaJIi3y MapaMeTpiB €HeProAUHAMIYHOTO MPOIIECY.

Ile B cBOO uepry mpuBeje 10 3MEHIIICHHS Yacy BUSIBJICHHS PANTOBUX BiJMOB
00’€KTIB Pa/lOeIEKTPOHHOI TEXHIKM Ta 3HAYHO CKOPOTUTh BHUTpAu€HUIl 4Yac Ha
BI/IHOBJICHHSI IU(POBUX THUIOBUX EJEMEHTIB 3aMIiHU PaJiOCJICKTPOHHOI TEXHIKH,
BUMOTH JI0 SIKUX TOCTIHHO 3pOCTaloTh B yMoOBax BimOWTTa 30povinuMu Cuiamu
Ykpainu pociiicbkoi arpecii.

baoin O.M. (XmHY)
Kk.m.H. oou. Ilueoeap O.C. (XmHY)

PAAIOTEXHIYHI METOJIUKH HNIJIBUIIEHHSA AKOCTI

BTOPUHHOI OBPOBKH CUTHAJIIB KPOBOOBIT'Y JIIOJJUHU

B yMmoBax BIHCBKOBUX [Iiii MiJ 4ac MOpaHEHb B MEPUILY YEPry BpPaXKa€TbCs
crcTeMa KpOBOOOITY JIFOIMHU, B TaKMX CUTYallisX HAJ3BUYAHO BaXKJIMBHUI €KCIpec
aHam3 il crany. CTpyKTypHa CKJIaJHICTh O10JIOTTYHMX B3a€EMOJIIN Mij yac peaizaiii
MPOLIECIB KPOBOOOITY JIIOJMHU Ta HAABHICTH MOTYXHHUX 3aBajl MiJi 4yac OTPUMAHHS
JaHUX OOYMOBIIIOE HEOOXIAHICTH PO3POOKH METOMIB KOMIUIEKCHOI 1aeHTH]IKaIil
XBOPOO uepes3 Bizyalizalliio pe3yabTaTiB poOOTH O10J0TTYHHUX CEHCOPIB.

JliarHOCTHKa CTaHy CUCTEMH KPOBOOOITY MOXKe OyTH peali3oBaHa IUIUM PsIIOM
METOIIB: eneKTpokapaiorpadis, kiHetokapaiorpadis, chirmorpadis, peorpadis,
nyHa-kapjaiorpadis, tomo. [lepeBaxkalbHUM y MEIUYHIA TPAKTHUIIl € 3aCTOCYBaHHS
cirmorpadii, IO TPYHTYETbCS Ha BHUMIPIOBaHHI YacOBOI 3aJIGKHOCTI PpIBHS
NyJIbCOBUX KOJMBAaHb CTIHOK KPOBOHOCHHUX CYIOWH. 3aliekKHO BIJl THITY
c(pIrMOMETPUYHOTO CEHCOpa Ta HOro po3TallyBaHHS Ha 00 €KTI OTpUMaHI JaHi
HAJ3BUYAITHO CHJIBHO CIIOTBOPIOIOTHCS CYMYTHIMM 3aBaJlaMu, L0 BUMAarae po3poOKu
METO/IIB 1X BTOPUHHOI OOPOOKH.

PanioTexHiuHi METOIUKM BTOPUHHOI OOpOOKHM TmepeadayvaroTh OTPUMAHHS
CHEKTPY CUTHAIY Ta (IIbTPALIIO CIEKTPAIbHUX CKIIAJIOBUX ISl BUIIJICHHS CYTTEBUX
napaMeTpiB Ta XapaKTepUCTHK mnaTojorii. BropuHHy 00poOKy cgirMoMeTpUYHUX
CUTHAJIIB MOKJIMBO [IPOBECTU TAKOXK 1 IHIIMMU METOAAMHU, HAIIPUKIA/l: IEPETBOPEHHS
['inb0epra-XyaHra, BeiBIeT-aHaI3y TOIIO.

3anpornoHoBaHUN METO Mepeadavae 3aCTOCYBaHHS PallOTEXHIYHUX METOIUK
13 HACTYIMHOIO  Bi3yani3allilo pe3ylbTaTiB B TPUBUMIPHINA IUIOMIMHI 13 BHOOpOM
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IIPOCTOPOBOI TOYKH CIIOCTEPEIKCHHS TAaKUM YHWHOM, 1100 MaTOJOTi4HI OCOOIMBOCTI
Oynu HaOuUIbLI sickpaBO BujlIeHl. Ha meprmoMy erami IpOBOAUTHCS OTPUMAHHSA
CHEKTPY C(IrMOMETPUYHOTO CUTHATY Ta BHJJICHHS KBasilepioly Ta NEpBUHHA
¢binpTparis QuykTyamiiiHux 3aBaa. Ha npyroMmy erami JaHi OMOCEPETHIOIOTHCS Ta
MUIATal0Th TOABIMHIN anmpokcumMariii mojsiHomMoM 10-16 mopsiaky. OcraHHIM etam
nojsirae y opmyBaHHI pi3HUX (Pa30BUX 00pa3iB 13 OTPUMaHUX B MOIMEPEIHIX eTamax
JMaHUX JJIs BIATBOPEHHS B pamKax mpocTopoBoi (3D) 3amexxHocTi, sIKy 3acobaMu
TPUBUMIPHOT Tpadiky TMO3UIIOHYIOTh Yy HEOOXiJHY IUIOMIMHY Ui HaWOLIbII
ONITUMAJTBHOTO CIIOCTEPEIKEHHSI.

MopnentoBanHsl Ta JOCHIPKEHHS TPOBOAWIOCH B cepenopuini Mathlab s
BUOIpKH 13 OuThbil 10 cirMOMETpUYHUX JaHUX 13 MATONOrisAMU. Buxopucranus
METOMKH JT03BOJIsIE (PaxiBIIEBl OMEPATUBHO Ta OLIBII BIEBHEHO MPOBOIUTH €KCITPEC
aHaJll3 CTaHy CUCTEMH KPOBOOOITY JIFOTUHHU.

Ph.D. Poltorak M. (NDUU)
Ph.D. Chernykh Y. (MI KNU)

USE OF SIMULATORS FOR THE TRAINING OF MILITARY
PERSONNEL

Warfare continues to change as new operational methods like hybrid warfare
are combined with new technologies such as cyber, drones, and 3-D printing.
Military training also must continue to change so that the Ukrainian military
personnel are prepared to confront emerging threats and potential enemies that are
growing in strength and ambitions. Training innovation and training resourcing are
critical to achieving new and better ways to train Ukrainian armed forces.

When personnel are not actually engaged in combat, training dominates
military activity in all four services on a daily basis. Soldiers, sailor and airmen are
trained from the first day they enter the armed forces until the last day of their
service. Commanders at every level consider training for future combat and
military operations to be one of their primary responsibilities. Each service
expends significant time, money, and personnel on generating, conducting, and
sustaining the most effective training possible for individuals, teams, units, and
organizations at every echelon. Failure to conduct such training or conducting
training that does not attend to the harsh realities of war will likely lead to failure
in battle.

Simulators and simulations have a long history of enabling training for
military forces. Simulators include capabilities that replicate actual systems in
order to maximize training opportunities, reduce cost, promote safety, or preserve
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