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Amnoranis. [TomrykoBi Ta iIHCHEKIIHHI TiBOTHI
poboTH 3a3BUYall BUKOHYIOTHCS 13 3aCTOCYBaHHSIM
MIPUB’I3HUX MIIBOJHUX CHCTEM Ha 0a3i caMoxXil-
HUX TiIBOAHMX amapaTiB. OgHak, OUTBIIICTh TAKUX
cCUCTeM He 3a0e3MeuyroTh MOMKIJIMBOCTI ONEpaTUB-
HOTO BHECEHHS 3MiH JI0 BJIaCHOI KOH(Irypariii, 1o
obMexye mepenik GyHKIH, BAKOHYBaHUX HAMH.

B manili po0OTi mNpencTaBIeHO CTPYKTYPY
MIpHB’I3HOI TTiBOTHOT CUCTEMH Ha 0a3i caMOXiJTHOT
MIBOIHOI TEXHOJIOTIYHOT MIaThOPMHU Ta OMKUCAHO
pexxumi ii pyxy. Buznaueni 3amaui, siki Mae BUpi-
IIyBaTH CHCTEMa KEPyBaHHS PyXOM IUIAT(HOPMHU.
3a pe3yabTaTaMd JOCIHIIKEHL 3aIPOTIOHOBAHO
CTPYKTYpH pYIIIHHO-PYJIHOBOTO KOMIUICKCY Ta
KOMIUIEKCY TEXHOJIOTIYHOTO OOJIaTHaHHS TUIAT¢O-
PMH, a TaKOXK PO3POOIICHO y3araibHEHY CXeMy CH-
CTEMH KEepyBaHHS TPUB’SI3HOIO ITiIBOIHOIO CHCTE-
MOIO Ha 0a31 caMOXiAHOI ImiABOIHOI TEXHOJIOIYHOL
1aTOPMH.

KurouoBi cjioBa: mpuB’si3HA IMiIBOIHA CHCTEMA,
caMOXiJlHa TiJBOJHA TEXHOJOTIYHA TuIaThopMa,
PYLIIHHO-PYJIBOBUH KOMILUIEKC, CHCTEMa KepyBaH-

HS PyXOM.

BCTVII

Ha cporogHimmHii qeHh aKTyaJIbHUM € IH-
TaHHs OpraHizamii MOIIYKOBUX Ta 1HCHEKIIiH-
HUX MiJBOJHUX poOIT y BojoiimMax YkpaiHu, a
TakoX B akBatopisix YopHoro ta A30BCHKOTO
MopiB. 30KpeMa, iCHye HEOOX1IHICTh B IOIIY-
Ky Ta 3HEHMIKO/KEHHI BHOYXOHEOE3NMeuHux
00’€KTiB, IHCIEKLIi PIYKOBUX Ta MOPCHKHUX
mopTiB, cyaeH Tomo [9, 13, 16...18].
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3a3BU4aili BHUKOHAHHS MIABOJHHUX POOIT
3MIIHCHIOETHCS TPUB’ I3HUMH TT1IBOJHUMHU CHC-
temamu (ITI1C) na 6a3i caMOXigHUX MiABOA-
uHux amapatiB (CITA). OgHak MOXIUBICTh BU-
00py Ta ONEpaTUBHOTO BCTAHOBJICHHS TEXHO-
JIOTIYHOTO O0NagHaHHS (MaHIMyJIATOPIB, Tif-
POJIOKATOPIB, Pi3aKiB Ta iH.) Ha OUIBIIOCTI CY-
gacaux CITA € oOMexeHOIo, 10 3BYXKYE Iie-
penik 3axa4, BupimyBanux [II1C. Takox Has-
BHICTh JKOPCTKHMX 3B’SI3KIB TEXHOJIOT1YHOTO
obnmagHanHs 3 kopmycoMm CIIA yckmamHioe
nporec kepyBanHs HuM 1a [1I1C y nimomy, o
MPU3BOAUTH JI0 HIBUAKOI BTOMH OllepaTropa Ta
samkeHHs epextuBHocTi [II1C [2].

[TinBumuT €PeKTUBHICTH MIIBOJHUX PO-
61T MOXIMBO IUIIXOM npoekTyBanHs CITA sk
caMOXIIHOI IMABOAHOI TEXHOJOIIYHOI IUIAT-
¢dopmu (CIITII). do cknany miuatgopMu BXo-
JUTh BJIACHUHN PYIIIMHUN KOMIUIEKC Ta KOM-
mIeKkc TexHojoriynoro oosagnanus (KTO) 3
PYXOMHUM HOCI€EM, SIKUH 3a0e31euye pyx Ta mo-
3UIIIOHYBAHHS TEXHOJIOT1YHOTO 0O0JIaHaHHS
BimHOocHO Kopmycy CIITII. Ilepemix o6man-
HaHHs, sike MO)ke Bxoautu Ao ckiagy KTO,
3QJIEKUTh B KOHQITyparlii HOCis TEXHOJIOTI-
9HOTro 00JaJIHaHHS Ta 0OYMOBIIIOETHCS MOCTA-
BJICHOIO 33/1a4€I0.

OpnHak, BIUTMB 30BHIIIHIX 30ypeHb (Hampu-
KJIaJl, BITPO-XBWJILOBHX 30ypeHb Ha KaOelb-
TPOC) Ta CYTTEBO HENIHIMHMN XapakTep CKia-
noBux CIITII pobuth aBTOMaTH3AIlIO KEPY-
BaHHS PYXOM IJaT(opMu Ta KOMILIEKCY i Te-
XHOJIOTTYHOTO O0JIaTHAHHS CKJIQJIHOI0 HAYKO-
BOIO 33]1a4€I0.
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META TA METOJU

Mertoto poboTH € po3poOKa CTPYKTYp CHC-
TEeMH KEpPyBaHHSI pPyXoM Ta pYIIildHO-
PYJIBOBOTO KOMIUIEKCY CaMOXITHOI MiABOIHOI
TEXHOJIOTIYHOI TUTaT()OPMH.

B npornieci BupimeHHs 3a1a4 Momryky Ta iH-
CIEKIIi] 3a3BUYail BUKOPUCTOBYIOTHCS HACTYII-
Hi pesxxumu pyxy CIITII [11]:

- TIO3UIIOHYBaHHS B MEBHIN TOYIN MiABOI-
HOTO MPOCTODPY;

- PyX 3a 3aJlaHUM KypcoM Ta/a00 3 IEBHOIO
MIMOWHOI0 3aHYpeHHS (BHCOTOIO Haa IPYH-
TOM);

- 3aHypeHHs a00 CIUTMBaHHA 13 3a/1aHOI0
MIBUIKICTIO;

- pyX 13 3a/IaHOI0 MIBUAKICTIO Ha TIEBHIN
JUCTaHIT BiJ 00’ €kTa 00CTEIKECHHS,

- PyX B3JIOBXK CKJIAJHOI MPOCTOPOBOI Tpae-
KTOPIi.

Pyx CIITII y migBogHOMY TIPOCTOPI CYMPO-
BOJKYETHCS BIUTMBOM Ha KOPIYC iaThopMu
psAIy 30BHINMIHIX CcUJ Ta MOMeHTIB. KoHdiry-
partis IITIC na 6a3i CIITIL, a Takox cuiw, siKi
NitoTh Ha Muiatgopmy B mporeci i pyxy, 30-
OpaxeHo Ha Puc.1.

Kepyroui cunn Fppk, cTBOprOBaHi pyrmiii-

HO-pynboBUM KomiuiekcoM (PPK), 3abesme-
gytoTh pyx CIITII. Okpim 3ycuins Bia pyurii-
HO-PYJIBOBOTO KOMILIEKCY Ha KOpITyC Tu1ato-

PMHU TOCTIHHO [iOTh cWiaM TKiHHES [T Ta
pumroBxyBanus ['s. Takox nHa pyx CIITII

BJIMBAIOTH TigpoauHaMivni cuau F 1B, ki BU-
HukaroTh BHachigok B3aemonuii CIITII 3 pinu-
HoO [6, 19].

Ka6enbs-tpoc (KT), saxuii 3abe3nedye eHnep-
roxxusneHHst CIITII Ta indopmaniitnuit 06Min
Mk CIITII Ta moctoM KepyBaHHs, PO3TAIIIO-
BaHuM Ha cyaHi-Hocii (CH), ctBoproe 30ypro-

touy cuny Fxr. Ockinbku KT € enementom 3

PO3MOIIIEHUMH TTapaMeTpamMu, To F 'kt € cyr-
TE€BO HENIHIWHUM 30ypIOIOYMM BIUIMBOM 1 3a-
JEKUTH BiJ] 0ararboX 3MiHHHUX, B TOMY YHCII
Bin noBxuHHM BumymieHoi dactuHu KT, fioro
JiaMeTpy Ta MpOCTOPOBOiI KOHGIryparii Touo
[12, 14].

Bmnus nHa pyx CIITII matote KTO (cuna

Fxr0), a takox 06’exr (cuma Fo ), sxum
MaHIMyJII0€ TEXHOJOrIYHE OONajHaHHs, 32
YMOBHU HOTO HAasBHOCTI (HANpPUKIAMd, y 3aTHC-
Kayi MaHinmysstopa) [7, 10, 20].

Bei cumm, gxi girote Ha CIITII Takox

Puc. 1. CtpykTypa npuB’s3HOI TiABOTHOI CHCTEMH Ha 0a3i caMOXiTHOI ITiBOAHOI TEXHOJIOTTIHOT
1aThOpMH Ta CHIIH, IO BIUTUBAIOTH Ha ii pyx

Fig. 1. The structure of a tethered underwater system based on a self-propelled underwater tech-
nological platform and forces that affect its movement
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YTBOPIOIOTH BIJIOBITHI MOMEHTH, SKi 3aje-
KaTh BiJl TOYOK iX MPUKIIAJICHHS 1 B 3arajbHO-
My BUTIAJIKY, SIK1 1 CHJTH, PO3UIAIOTHCS Ha Ke-
pyrodi Ta 30yprorodi. CyTTeBI HETIHIHHOCTI 5K
KEepYIOUHnX, TaK 1 30yprOIOUnX CUJI Ta MOMEHTIB
YCKJIQIHIOIOTh TPOIEC PyYHOTO KePyBaHHS Ta
CHUHTE3 CHUCTEM aBTOMAaTHYHOIO KepyBaHHS
(CAK) CIITIL.

Jst xepyBannsi CIITII mpomonyeTbest Bi-
JOKPEMHUTH Ti 1l €NeMEHTH, SIKi MArOTh 3JiiC-
HIOBaTH KEpPOBaHUH pyx 1 po3risgaTH ix sk
CaMOCTIiiHI 3aJjaui KepyBaHHS:

- 3amauy kepyBaHHs pyxom CIITII B Tpu-
BUMIpHOMY BOJHOMY IPOCTOpi SK HOCisl KOM-
MJIEKCY TEXHOJOTIYHOTO 00JIaIHAHHS,

- 3amauy kepyBaHHs pyxoMm KTO BigHOCHO
CIITIL

s momryky Ta incnekuii CAK CIITII mae
peanizoByBaTH TaKl peKUMHU PYXY:

- cralimi3anis MBUIKOCTI TMOCTYMaIbHOTO
pyxy kopmycy CIITII (momyk);

- cTtabimi3alist KyTa Kypcy Ta TTTUOMHU 3a-
HypeaHs a6o Bucorm CIITII mam rpyHTOM
(TIoTyK, 1HCIIEKIIis);

- crabumzamis Bincrami Big CIITII no
00’exTa 00CTe:)KeHHS (1HCTICKITis);

- KOMIIEHCallisi BIUIMBIB 30ypeHb BiJ
00’€exTiB, skumu MaHinymoe KTO (iHcmekis).

Cucrema aBroMatnuHoro kepyBanHs KTO
IpH [LOMY Mae 3a0e3MeyyBaTu pyX Ta IMO3U-
IIOHYBaHHS TEXHOJIOTTYHOTO 00JIaJHAHHS BiJI-
HocHO koprycy CIITII 3 ypaxyBaHHSAM Biac-
Horo pyxy CIITII y BomHOMY mpocCTOpi.

VYaromkena po6ora CAK CIITIT ta CAK
KTO mae 3a6e3meunty KepoBaHUN PyX TEXHO-
JIOTIYHOTO OOJIaHAHHS 13 3aJaHUMH TIapaMeT-
pamMu B BOJHOMY IIPOCTOPI, IO € OCHOBOIO JJIsI
ycminrHoi peanizarii 3amay [1T1C.

ManeBposi xapaktepuctuku CIITII Ta
SIKICTb TIPOLIECIB KEPYBaHHS il PyXOM 1CTOTHO
3anexath BiJ ckiaany PPK mmatdgopmu ta cxe-
MU PO3MIIIEHHS PYMIWHUX NpUCTpoiB. Jlis
BHU3HAYCHHS HAWKPAIIOro BapiaHTy CKIaay Ta
CXEeMH DO3MIIIEHHS PYIMIIHHUX MPUCTPOIB
ymoBHO posnimumo PPK Ha nBi ckmanosi:
KOMIUIEKC PYHIIHHUX MPUCTPOIB, AKI 3a0e3Iie-
9yIOTh MapHIOBHHA pyX IIATHOPMU Ta KOM-
IJIEKC MIAPYTIOYUX PYIIIHHUX MTPUCTPOIB.

AHaini3 MapumoBHX PYHIIIHHMX KOMILJIEKCIB
cydacHux CITA mokaszye, mo HaiOUIBIIOTO
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MIOIIMPEHHSI Ha0yJIN JBOX- Ta YOTUPbOXBAIbHI
cxemu [1, 5, 8].

JlBoxBanbHi cxemu (Puc.2) 3abe3medyroTh
npsmoutiniiaui pyx CITA Ta MOXIUBICTH HO-
ro obepranHs. [Ipu nboMy MiHIMaTBHUN pai-
yc mupKynii (po3Bopoty) 0e3 JniHiIHHOTO Te-
peMimeHHs 1 6€3 BUKOPUCTaHHS TOPU30HTATb-
HOTO MiJIPYJIIOI0UOr0 TPUCTPOIO HE TEepEeBH-
IIy€ TIOJIOBUHM BIJICTaHI MK OCSIMH PYIIIiB.
PPK, mo nmoOynoBaHi 3a JaHOK CXEMOIO Haii-
OUTBHIII TTUPOKO BUKOPHUCTOBYIOTHCS Y CKJIAI1
CIIA nomrykoBOro Ta iHCHEKIIHOTO KJIaCiB.

3 4OTUPHOXBATBHUX HAHOUIBIII MOIMUPEHU-
MU € JIBi CXEMHU:

Puc. 2. IligBogamii amapar 3 pyIIHHAM KOM-
TJICKCOM, SIKUI OpPTraHi30BaHO 3a JIBOX-
BaJIbHOIO CXEMOIO

Fig. 2. Underwater vehicle with propulsive
complex that is based on two-thruster
layout

- pyuIiiiHI TPUCTPOi BCTAHOBJICHI B KOpPMI
CIIA (Puc.3);

- pyUIifHI MPUCTPOI PO3MIMICHO MO Kpasix
koprycy CIIA mig kyrom 45° no miamerpaib-
HO1 TiomuHu anapata (Puc.4).

MapiioBi KOMIUIEKCH, 10 MOOyI0BaHI 3a
MEPUIOI0  CXEMOI0  MiJBHUINYIOTH MapIIOBY
mBuakicts CITA. Ognak, Taka cXeMa 4JacTiIe
BUKOPHUCTOBYETHCS B armaparax poOodoro Kia-
Cy 13-32 3HaYHOTO MiABUIICHHS BUMOT JO CHC-
TEMH €JICKTPOKUBJICHHSI.

Jlpyra cxema 3a0e3nedye JiHIHHI TepeMmi-
meHHss Ta obepranHs CIIA Ha HeBenukii
MBUAKOCTI (10 3 BY37iB) B OyAb-IKOMYy Ha-
MPSIMKY, II0 € HEOOX1THOI0 YMOBOIO IS ede-
KTUBHOT'O BUKOPHUCTaHHS MaHIMyJIATOPIB.

Jlo TOJIOBHMX HEIOJIKIB BKa3aHOI CXEMH
BITHOCUTHCS HEe(hEKTUBHE BUKOPUCTAHHS I1O-
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TYKHOCTI PYIIiiB IpH MapioBoMy pyci (K.K.JI.
ckiagae 0,7 Big cymMapHOro ymopy pyluriiB) Ta
301JIbIIICHHS Ta0apuTIB amapara.

Jlnst 3abe3nedeHHs] 3MiHU TIUOWHHU, PyXy
IO TPAEKTOPIi, PO3BOPOTIB Ta MO3UI[IOHYBAHHS
CIIA, 3a3BHYail BUKOPHCTOBYIOTHCSI Taki cXe-
mu (Puc.3) [3, 4, 15]:

- OJHOBAJIbHA CXEMa MiAPYJII0I0Y0ro KOM-
IJIEKCY;

- JIBOXBaJbHA IPOCTOPOBY CXeMa MiApy-
JIIOI0YOTO KOMILIIEKCY;

— YOTUPbOXBaJbHA CXEMa MiAPYIIOI0Y0Tr0o
KOMILJIEKCY.

Puc. 3. [linBonHuit anapat 3 pyIwiiHIM KOM-
IUICKCOM, SIKMH OpraHi30BaHO 3a YOTH-
PHOXBAJILHOIO CXEMOIO

Fig. 3. Underwater vehicle with propulsive
complex that is based on four-thruster
layout

=,

Puc. 4. IlinBonHmit anapar, pymiiHui KoM-
IUICKC SIKOTO OPraHi30BaHO 3a YOTH-
PHOXBAJIBHOIO CXEMOIO 3 PO3MILICHHIM
PYLIIiB miJg KyTOM 10 JiaMeTpaibHOI
IUTOIIMHY anapaTa

Fig. 4. Underwater vehicle with propulsive
complex that is based on four-thruster
layout with the placement of thrusters
at an angle to the center plane
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OnHOBaslbHA CXe€Ma TiAPYITIOIYOT0 KOM-
wiekcy (Puc.5) 3abe3neuye mepemimieHHS B
BEPTUKAIBHIN IUIOMMHI (3MiHA TTHOWHM 3aHY-
peHHs amapara). [laHa cxema MoXe BHUKOpHC-
TOBYBaTHCh JIMIIEC y BUMAJAKY, KOJHU MapIlo-
BUM pymidHuM Komriekcom CIIA 3aGesme-
YYIOTBCS 1HIN HEOOXiJHI BUIU PyXy (Jaroi
nepemimieHHs, oodepranus). OmHak, HaBITH B
Takii KoH(piryparii gaHa cxema He 3MOXe 3a-
0e3MeynT KOMITEHCaIlilo0 30ypIoI0YnX MOMEH-
TiB Bix KTO, a orxke, € HeeheKTUBHOIO IS
Bukopuctanua y ckiani CITTIL.

Puc. 5. ITinBoauwmii anapar, MipyTFOHYHUH
KOMIUIEKC SIKOTO OpTraHi30BaHUH 3a OJI-
HOBAJIBHOIO CXEMOIO

Fig. 5. Underwater vehicle that has a maneu-
vering complex based on a one-thruster
layout
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Puc. 6. [linBoauuii anapat, miapyIIOBaIbHUN
KOMIUIEKC SIKOTO OpTraHi30BaHWH 3a
JBOXBAJIBHOIO TIPOCTOPOBOIO CXEMOIO

Fig. 6. Underwater vehicle that has a ma-
neuvering complex based on a distri-
buted two-thruster layout
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JIBoxBajbHa MPOCTOPOBA CXeMa MiAPYJIIo-
touoro komruiekcy (Puc.6) Gaszyerbcst Ha BuU-
KOPUCTaHHI HE3AJIC)KHHUX PYIIiB 11 3a0e3re-
YEHHs NIepeMillleHb B BEPTHKAIbHIN (3MIHU

rmmbunan 3anyperHs CITA) 1 ropu3oHTa b-
Hill monHax. /laHa cxema BUKOPHUCTOBYETh-
cs, B OIJIBIIOCTI BUIMAAKIB, 3 OJHO-, JBOX Ta
YOTHUPHOXBAIBHOIO (IIPU KOPMOBOMY pO3Mi-
IIEHHI) CXEMaMH MapIIoOBOTO PYIIIHHOTO
KoMmIuiekcy. OcoONMBICTIO TaKOTO BUKOPHC-
TaHHS €:

- 3a0e3neveHHs oOepTaHHsS amapara Ipu
BUKOPHUCTaHHI OJHOBAJILHOI CXEMHU;

- 3a0e3medyeHHs: 00epTaHHs Ta JIaTOBOTO py-
Xy TP KOPMOBOMY PO3MIIIEHHI MapIIoBOTO
PYLIIHHOTO KOMIUIEKCY 3 JBOX Ta YOTHUPHOX-
BaJIbHOIO CXEMOIO.

Sk BapiaHT MoOJepHi3allii Takoi CXeMH 1HOI1
BHKOPHCTOBYIOTh CHUCTEMH 3 OaraThbMma (IBa,
TpH 1 OiNblIe) pyWIisIMU 7Sl TIEPEMILIICHHS B
BEPTUKAIBHIN TIOMKHI. BapianT miapyimoro-
YOro KOMILJIEKCY, SIKUi MoOyI0BaHO 3a TaKOIO
CXeMOoI0 300paxkeHo Ha Puc.7.

Taka MonepHi3aliss BUKOPHCTOBYETHCS B
BUIAJKAX, SKIIO:

- TOTYXXHICTb OJHOTO PYIIisi HEIOCTAaTHS
JUTs1 3a0e3eueHHs He0OX1THOT BEIMYUHH YIIO-
pY;

- HeoOXiHAa MIJABUIICHA MaHEBPEHICTD,
TOOTO HEOOX1HO 3MIHIOBATH BEIHUUHY aAude-
penra CIIA.

Puc. 7. [linBoaHuii anapaT, miApyIIOIOYNIA
KOMIIJIEKC SIKOTO OpraHi30BaHHM 3a
YOTHPHOXBAIHHOIO CXEMOIO

Fig. 7. Underwater vehicle that has a ma-
neuvering complex based on a four-
thruster layout
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PE3VJIbTATHU

Pymiitno-pyneoBuii kommuiekc T1I1C Ha Ga-
31 CIITII mpononyeThCst opraHi3yBaTH Ha 0asi
cxemH, sIKy 300paxxeHo Ha Puc.8. [lo mapiio-
BOT'O KOMIUIEKCY IPOMOHYETHCS BKIIOUUTH /1B
pyiii, ki po3MiIlIeHO B KOPMOBOMY BiJTIJICH-
Hi mnaTgopMu BiAJaneHi Bia oci, MO MPOXo-
IUTH 4epe3 JiaMeTpalibHy IUIOIIMHY amapara
Ha BifcTanb D). /laHa cxeMa 3a0e3IeYuTh Ma-
PIIOBUI TPSMONIHIHHUNA PyX Ta MOXJIHBICTH
obepranns CIITIIL.

[Tinpymroroumnii KOMILIEKC MIaTHOPMH TIPO-
MOHYETHCSI OPTaHi3yBaTH 3a MPOCTOPOBOIO
CXEMOIO0 3 ITICThOMA PYIIIHHUMHU TTPUCTPOSIMH.

Yotupu npuctpoi BCTaHOBIIOIOTHCS Yy BEp-
TUKaJIBHIN TUIOMIMHI Ha OCAX CHUMETpIi Iuiat-
dopmu. JIBa 3 HUX € PIBHOBIANAJICHUMH BiJ
IeHTpa BennunHU anapara O Ha BiacTtanb D,
Ta 3a0e3MevyloTh peryioBaHHA AudepeHty
CIITTI. Iaun gBa pymridHUX MPUCTPOI BCTAHO-
BIIOIOTHCS HA BIJICTaHi D3 BiJ IICHTpA BETUYU-
HU Ta 3a0€3MeuyIOTh peryitoBaHHs Kpeny. Pe-
T'YJIIOBaHHSA KpeHy Ta IUQepeHTy € HeoOXin-
HUM ]I KOMITCHCAIIIl 30BHIMIHIX 30ypeHb Bif

/
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Puc. 8. Cxema po3millieHHs pyLIiHHUX IpH-
CTpPOIB CAaMOXIi/THOT ITiIBOTHOT TEXHO-
JIOT1YHOI T1aThOopMHU

Fig. 8. The layout of thrusters of a self-
propelled underwater technological
platform
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Puc. 9. KoMminiekc TeXHOJIOTYHOro 00J1aI-
HaHHS (BEpCisl 3 MaHIMyISATOPOM)

Fig. 9. The complex of technological equip-
ment (manipulator version)

KTO ta 00’€eKTy, IKMM BiH MaHIITyIIIOE.

[Ile nBa mpHCTPOi BCTAHOBIIOIOTHCS B TO-
PU3OHTAIBHIN TUIOUIMHI Ta € PIBHOBIAATICHH-
MU BiJ] TJIOIIMHM IIIITAHTOYTa arapara Ha BiJic-
taHb Dy4. [lani pymiiiHi npuctpoi 3abe3neyarsb
JIaroBUil pyx miaaTdOpMH, KUK € HeOOXITHUM
[IpY BUKOHAHHI 1HCTIEKIIHHUX POOIT.

KoMmmiekc TexHOMOriYHOrO OOJIagHAaHHS
CKJIAJJA€THCS 3 PYXOMOT'0 HOCISI Ta TEXHOJIOTi-
yHoro oOmanHanus (Puc. 9). Hociit mpusnaue-
HUW JJI TIepEeMINIEHHS] TEXHOJIOTIYHOTO 00JIa-
JTHAHHS Y T1JIBOJTHOMY TTPOCTOPi BITHOCHO KO-
pnycy ITA. B naniii poGoTi HOCIi MPOIOHY-
€THCSI BUKOHYBATH y BUTJIS/II pAMHOT KOHCTPY-
K1ii 3 JBOMa CTYIEHAMHU CBOOOIH:

- 00epTaHHs TEXHOJIOTIYHOTO O00JIaTHAHHS
HABKOJIO BEPTUKAIBHOT OCI CUMETPii KOMIUIEK-
cy;

- HaXWJI TEXHOJOTIYHOro OOJIafHaHHA Bij-
HOCHO JIaHKH O0epTaHHS.

B sKkocri TEXHOJIOri4HOro OOJIagHAHHS B
JaHiii poOOTi MPOMOHYETHCSI BUKOPHUCTOBYBATH
JIBOXCTYTICHEBUW IMiIBOAHUIA MAHIITYJIATOp 3
CHCTEMOIO BiJICOCTIOCTEPEIKCHHSL.

CAK IIIIC na 6a3i CIITII npononyetbes
OopraHizyBaTH 3a 6araTopiBHEBOIO CTPYKTYPOIO
(Puc.10). OCHOBHUM €JIEMEHTOM CHUCTEMHU €
cucreMa ABTOMATHYHOTO KepyBaHHS
NPUB’SA3HOIO IMiJIBOJHOIO CHUCTEMOIO, SKa PO3-
MIIYETHCS HA 00JIAHAHHI TTOCTa €HEPTeTHKU
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ta kepyBanHs CH. Jlana cucrema anaiizye na-
Hi BiJl 3BOPOTHUX 3B’S3KIB BUKOHABYHMX CKJIa-
noBux Ta cencopis [1I1C Ta popmye Biamosi-
Hi kepytoui BrmBH. CIITII nagae CAK IIIIC
HACTYIHI 3BOPOTHI 3B’ SI3KH:

- BEKTOp (DppKk LIBUAKOCTEH 0OepTaHHS Ba-
niB pyuriitaux npuctpois CIITII;

- BEKTOpH HIBUAKOCTEN 0bepTanHs ((Wkto )
JAaHOK PYXOMOTO HOCISl Ta MPOCTOPOBOTO TO-

noxeHHs ( Pxro ) poO0OYOro opraHy KOMILIEKCY
TEXHOJIOTTYHOr0 O0JIagHAHHS;

- BEKTOpU KYTOBOI Opi€HTaLii (ﬁ), npoc-
TOPOBOTO TTOJOKEHHS (1_5 ), MBHIKOCTEH JIi-
HIAHUX (I_;) Ta 00epPTOBUX (?2) nepeMilieHb
mnatdopmu Ta auctanuig (D) mo 06’ekrta 00-
CTEXKCHHS;

- JIOBXMHA TMOMYLIEHOI YacTHMHU Kabesb-
TPOCY L. -

Kepyrounmu BIiimBaMu € HaCTYIIHI:

- BEKTOp (TJPPK 5, 3QJIaHUX IIBUJKOCTEHN

o0epTaHHs BaliB pPYIIHHUX HPUCTPOIB

maThopMH;

- BEKTOp K105, 3aAHHX LIBUAKOCTEH 06e-

PTaHHS JJAHOK PYXOMOT'O HOCIisl TEXHOJIOT1YHO-
ro o0JyaIHaHHS;

- 3a/aHa MBHAKICTb Ok, OOCPTAHHS Gapa-
Oany ne6inku kabenb-tpoca (JIKT).

Kepyroui BIUIMBH HaIXOAATh IO CUCTEM Ke-
pYBaHHSI HU)KUOTO PiBHS, SIKI HA OCHOBI JaHUX
BiJI BIAMOBIAHUX 3BOPOTHUX 3B’S3KIB (HOpMY-
I0Th CHTHAJIM KEPYBaHHS JUIi BHUKOHABYOTO

oOnagHaHHs (BEKTOPH UPPK , UKTO Ta CHTHAI

Upr ).

Po3rnsiHyTi 00’€KTHM KepyBaHHS, OKpIM
JIKT, € HeniHIMHUMH Ta 3a3HAIOTH BILIUBY HE-
BU3HAYCHUX 30BHIIIHIX 30ypeHb. ToMy mopa-
JBIIUN PO3B’SA30K 3a7a4l aBTOMATH3AIlI] Kepy-
BaHHS INPHB’A3HOIO IiIBOJHOIO CUCTEMOIO Ha
6a3i CIITII BOauaeThCcsl y CHHTE31 IHTENIEKTYa-
JBHUX CHCTeM KepyBaHHs ckiagoBumu IIIIC
13 BUKOPUCTAHHSIM 1HBEPCHUX MOJICTICH.
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Puc. 10. CtpykTypa cucTeMH aBTOMaTUYHOTO KEPYBaHHSI [IPUB’ I3HOIO MMiABOAHOIO CHCTEMOIO
Ha 0a3i caMOXiAHOI MiABOAHOI TEXHOJOTIYHOI IATPOPMU

Fig. 10. The structure of the control system of a tethered underwater system based on a self-
propelled underwater technological platform

BUCHOBKU

1. Onucano cTpyKTypy HpHB’SA3HOI IiJBO-
HOI cucTeMH Ha 0a3i caMOXIIHOI ITiIBOIHOL
TEXHOJIOTIYHOI TUIaT(OPMH Ta BU3HAYEHO 3a-
nadi, sIKi Ma€ BUPINIYBaTH CHCTEMa aBTOMATH-
YHOI'O K€pyBaHHA 1i pyXOM.

2. 3ampomnoHOBaHO CXeMy  pyIIiifHO-
PYJIBOBOTO KOMILIEKCY, sika 3a0e3neuye camo-
XiHy TiABOAHY TEXHOJOTIUHYy IUIaThopMy
MOXIMBICTIO 31MCHIOBAaTH BCi BUIU MOCTYIIa-
JBHOTO Ta 00EPTOBOTO PYyXY.

3. 3anponoHOBaHO y3arajibHEHY CTPYKTYPY
0araTopiBHEBOI CUCTEMHU KEpyBaHHS IPHB’s3-
HOIO MIIBOJHOK CHCTEMOIO Ha 0a3l caMoXij-
HOT ITiIBOAHOI TEXHOJIOT1YHOT MIaTHOPMHU.
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Modern tasks of the control of a self-
propelled tethered underwater
technological platform

Oleksandr Blintsov, Viktor Korytskyi

Summary. Searching and inspection underwa-
ter operations are usually performed with the use
of tethered underwater systems that are based on
self-propelled underwater vehicles. However, most
of such systems can’t provide the opportunity of
operative alteration of its configurations leading to
constraints in the list of functions performed.

In this paper the structure of a tethered under-
water system based on a self-propelled tethered
underwater platform is introduced and the modes
of the movement of such platform are described.
The list of tasks that are to be performed by the
system is determined. According to the survey
structures of propulsive complex and the complex
of technological equipment of platform are pro-
posed, and the structure of movement control sys-
tem for the tethered underwater system based on
the self-propelled underwater technological plat-
form is designed.

Key words: tethered underwater system, self-
propelled tethered underwater platform, propulsive
complex, movement control system.
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