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OCHOBHBIE OITPEJAEJIEHUA

JloObIBaloIIee CyAHO — CYTHO MPOMBICIOBOTO (JIOTa JJISI BEICHUS] BOTHOTO
IpOMBICIa U 00pa0OTKM 00BEKTOB BOJTHOTO IIPOMBICIIA.

PriGononckoBas anmaparypa - npuOOpbl U YCTPOWCTBA IS TTOMCKA PHIOHI,
MOPCKHX MJICKOMUTAIONINX U JPYTUX BOJHBIX OPTaHU3MOB.

Tpau - BBICOKOIIPOU3BOAUTENIBHOE OYKCHpYyEMOE (TPAITUPYIOIIEE) CETHOE OTIIE-
’KUBAIOILIEE OPYAUE JIOBA, UCIIOJIB3YyEMOE ISl JIOBJIU PHIOBI C CYJIOB.

I'uapoJiokarop - npubop oOHApYKEHHUS TOJIBOJHBIX OOBEKTOB MPHU MOMOIIU
3BYKOBBIX CUTHAJIOB (aKyCTHYECKOTO M3JTyUCHH).

IXO0JI0T - CHCIUATU3UPOBAHHBIN TUIPOJIOKATOP, MPUOOP NI U3MEPEHUSI TITy-
OMHBI BOJIOEMA MPY TOMOIIU THAPOAKYCTHUECKUX 9X0-CUTHAJIOB.

I'uapodon - npubop 11 npuéma 3ByKa U yJIbTpa3ByKa O] BOAOK.



BBEJAEHUE

Pbi6a 1 pBIOOTIPOTYKTHI SBISIOTCS OYCHb BKHBIM H ITOJIE3HBIM JJIEMEHTOM B
MUIIEBOM panroHe yenoBeka. Ocobast BAXXHOCTh U HE3aMEHUMOCTD PHIOBI 1 MOPETIPO-
IYKTOB 0OYCIIOBJICHA, TIPEXKIEC BCETO, XOPOIIO COATAaHCUPOBAHHBIM XUMHYECKHM CO-
CTaBOM. PBIOOTIPOAYKTHI SBISIOTCS UCTOYHUKOM TOJHOIICHHOTO O€JIKa, OTINJaroIe-
rocsi 0 CBOMCTBAM OT OCJIKOB TEIUIOKPOBHBIX JKMBOTHBIX. belku msica peiO JeTKo
yCBaWBAIOTCS B OPTaHMW3ME YEJOBEKa W 00JaJar0T HaMBAKHEUIEH CIOCOOHOCTHIO
CUHTE3a HEKOTOPBIX SJIOBUTHIX BEIIECTB B TPYTHO PACTBOPUMBIC KOMIUIEKCHI, KOTOPHIC
TIOCTIe BBIBOJISITCS] M3 OPTaHU3MA.

[{enHo# cocrapisitoIIei prl0, 0COOCHHO OKEAHHMYECKUX, SIBISIETCS YKUpP. JKUpbl
PBIO JIETKO TIEPEBAPUBAIOTCS M YCBAaUBAIOTCS OPTAaHM3MOM YeIoBeKa. Takke B cOCTaBe
PBIOBUX KUPOB MPUCYTCTBYIOT OMOJIOTUYECKHE AaKTUBHBIE MTOJIMHEHACHIIIICHHBIC JKUP-
HBbIE€ KUCJIOTEI M BUTaMuHEI A, D, E.

B poibonpoaykTax coaepKUTcst OOJIBIIOE KOJIMYECTBO HEOOXOIUMBIX MUHE-
paTbHBIX BEIIECTB, CPEU KOTOPBIX MpeodianatoT: ¢pocdop, Kaablui, Kaauil, MarHu,
cepa, HaTpui, Meib, KoOaJbT, o, ¢hTop. biarogaps 60JbIIOMY COJEPKAHUIO JAHHBIX
AJIEMEHTOB, PHIOHBIE MTPOIYKTHI HAMITYYIIIUM 00pa30M BIUSIOT HA HOPMaJIbHBIN 0OMEH
BEIIIECTB B OPTaHU3ME YeJIOBEKA U MPEJOTBPAIIAOT OTPOMHOE KOJIMUECTBO Pa3HBIX 3a-
0oJieBaHUH.

Wcxons u3 BeIIIENepeuncaeHHBIX (DAKTOB, MOYKHO C YBEPEHHOCTBIO CKa3aTh, YTO
pBI0a M1 MOPETIPOAYKTHI PEKOMEHAYETCS KaKk 00s3aTebHas YacTh PalliOHa MUTAaHUS Ha
MPOTSDKEHUH BCETO JKM3HEHHOTO IMKJIa 4enoBeka. [loaromy mobObiya u nmepepaboTka
PHIOOTIPOIYKTOB SIBJISIETCSl BaXKHOW 3a7aveil. [ JTaBHBIM HHCTPYMEHTOM JIsl JOOBIYM
PBHIOBI 1 MOPETIPOYKTOB SBJISIOTCS CY/a.

Poccust umeetr B cBoeM cOCTaBe JOCTATOYHO OOJBIION MPOMBICTIOBOM (JIOT —
cpenu T0OBIBAIOIINX CYI0B, KOTOPHIE MO KJIAaCCU(DUKAITUU OTHOCITCS K KPYITHBIM (JJTH-
Hoit 6omee 100 m) — 25 equnun, 6oabium (65 — 100 m) — 177 cynos, cpeaaum (34 —
65 M) — 850 cynoB u Manbim (24 — 34 m) — 339 cyznos. Tosbko ¢ 1995r. B PO konuye-
CTBO CY/I0B PHIOOTIPOMBICIIOBOTO (hJI0Ta YMEHBIIIMIIOCH Ha TPETh U MPOJI0KAET COKpa-

IIAThCA.



OcHOBHOHM MPOOJIEMON COKpAIIeHUs MPOMBICIOBBIX CYAOB SIBISIETCS (PU3UUe-
CKUM U3HOC U ycrapeBanue. CpeaHuil Bo3pacT pblO0IOBHBIX cy10B cocTaBiseT — 30,9
net. TakuM 00pa3oM OCHOBY POCCHUMCKOTO MPOMBICIOBOIO (PJIOTa COCTABIISIIOT Cyna
BO3pacTa, MPEBBIIIAIONIETO HOPMATUBHBIN CPOK CIykObl. [IpoMbICIIOBBIE Cyfa, DKC-
IUTyaTUpyeMbl€ C MPEBBIIIEHUEM CBOEr0 HOPMATUBHOT'O CPOKa CIIYKObI, UMEIOT Clie-
TYIOIINE HeTOCTATKU:

e QOJBIION PUCK aBApUUHOCTH,

e 0O0JBIION 00BEM PEMOHTHBIX pa0OT U TEXOOCTYKHUBaHHUS,
¢ HeOoIbIINEe TPON3BOACTBEHHBIE MOIITHOCTH;

® MCHbIIIAs CTENEHb AaBTOMATU3AIINY;

e HeOobIIas BMECTUMOCTD ITPOJYKTOB ITPOMBICIIA,;

e HauOOJBLINI BpeJ OKpYKaroIel cpefe.

JlaHHBIE HETOCTATKU, B COBOKYITHOCTH, HETATUBHO CKa3bIBAIOTCSA HA 00BEME BbI-
JI0OBa MOPEMPOTYKTOB, CHUKAIOT MAapKUHAIBHOCTh PHIOOIIPOMBICIIA, TOBBILIAIOT PUCK
paboTtsl B Mope. [loaroMy pusnueckuii H3HOC U MOpaJIbHOE ycTapeBaHue ¢iiota Tpe-
OYIOT peaIbHBIX MEp I10 €ro 0OHOBJICHUIO.

Ha ceromnsamauii 1eHp B 1ensxX 0OHOBIEHUS MpoMBbIcIoBoro (iota B Poccun
pa3paboTaHbl MEPHI TOJAJACPKKHA OTEUECTBEHHOTO CYAOCTPOEHUS, CPeIr HUX 0co00e
MECTO UMEET BbIJIEJICHHE KBOT Ha CTPOUTEIHCTBO HOBBIX PHIOOIIPOMBICIIOBBIX CY/AOB.
CornacHo ctparteruu PazButust cy1ocTpouTtenbHON npoMsinieHHocTH 10 2035 roaa,
IUI yIOBJIETBOPEHUS NOTPEOHOCTH BHYTPEHHETO PhIHKA HEOOXOIUMO CTPOUTEIHCTBO
1640 priOOTIPOMBICIIOBBIX CyZ0B. HoBeiilne nmpoMbICTIOBBIE Cy/la UMEIOT COBPEMEH-
HYI0 pPBIOONIOMCKOBYIO annaparypy, pplOHbIe (adpHKHU U 1exa s nepepadoTKu Mmpo-
IYKTOB PBIOOIIPOMBICIIA, OONbIINE TUIOIAH JIJIsl XpPAHEHUS PHIOBI U, B COBOKYITHOCTH,
BCE 3TO 000pyI0BaHKE 00pa3yeT OTPOMHYIO CHCTEMY, KOTOopast 3PPEKTUBHO CIIPaBIIs-
eTcsl C 3a7aueii BbIUIOBA, epepaboTKH U XpaHEHHS PHIOHBIX MPOIYKTOB. Mcmonp30Ba-
HUE CHEIHATU3UPOBAHHBIX CYIOB C BHICOKOM CTEMEHBI0 MEXaHU3AIlMU U aBTOMATH3a-
IIUU TTO3BOJISIET TIPSIMO B MOPE MPOU3BOAUTH MOTHOCTHIO TOTOBBIN MPOIYKT (3aMOpO-
’KEHHYIO pbIOY, KOHCEPBBI, ppIOHYIO MYKY U T.1.). [[pOM3BOACTBO MOJIHOCTHIO TOTOBOTO

MMPOAYKTa IMMPSAMO B MOPEC ITO3BOJIAT OTKA3aThCA OT 3aBOJOB HA CYHIC M IMOJOXUTCIIBHO
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BIMSET HA CTOMMOCTh KOHEUHOTo ToBapa. [Ipu 3TOM KauecTBO pHIOHON MPOAYKIIHH
OCTAETCs HAa BBICOKOM YPOBHE 3a CUET TOTAIIBHOI'O KOHTPOJISl HA BCEM NEPHOIE BBIX01a
B Mope. IMEHHO 03TOMY CTPOUTENBCTBO JTaHHBIX CYJ0B SIBIIETCS aKTyaJlbHOW 3aja-
Y€l B COBPEMEHHOM MHpE.

Opnako, ©Mes OTPOMHOE KOJIMYECTBO Pa3HOOOpa3HOU ammapaTyphl Ha pbIOO-
IIPOMBICIIOBBIX CYJaX, BOZHUKAET apXHUBa)XKHas 3aJa4ya LHEHTPAJIM30BAaHHOIO yIpaBJe-
HUS JaHHBIMHA cHCTeMaMu. FIMEHHO MMOATOMY HeJIbI0 JaHHOM BBITYCKHOW KBaJTH(HKa-
IIUOHHOW PabOThI SIBJISIETCS U3BICKAHUE U pa3pabO0TKa MOJYJIS CUCTEMbI YIPaBICHUS
000py10BaHUEM PHIOOIOBEIIKOTO CyIHA.

AxkTtyanbHocTh TeMbl BKP 00ycnoBiena, npexae Bcero, 0CylmecTBUMOCThIO
MPAKTUYECKOI0 HUCIOJIb30BAaHUSI CHCTEMbI YIPABJIEHUS MPOMBICIOBBIM 000pyI0Ba-
HUEM C 1I€JIbI0 aBTOMATU3aIMK YIPABICHUS U NOBBIIEHUS 3PHEKTUBHOCTH MPOMBIC-
JIOBOT'O CY/JIHA, B IIEPBYIO OUEPE/b, 3a CUET CHIKEHUS KOHTYPOB YIIPABJICHHUS.

IIpeamert uccier0BaHui — MOTYJIb CUCTEMBI YIIPABICHUS 000PYAOBAHUEM PBbI-
00JIOBEIIKOTO CY/IHA.

Heap ucciaenoBanuss — 000CHOBAaHUE MOJIEIN MOCTPOEHUS U UCIOJIb30BAHUS
Moyt CY Ha NpOMBICJIOBBIX Cy/IaxX.

IMosryyeHHBI pe3yabTAT — LIEHTPAJIM30BaHHAs CHUCTEMa YMpaBiIeHUS pbIOO-
MIPOMBICTIOBBIM 000PY/I0BAHHEM Ha PHIOOTIOBEIIKOM CY/THE.

JInst noCTMKEHUsI TOCTaBICHHOM 1IeJIM TOJKHBI ObITh PEIICHbl OCHOBHBIE 3a-
AAYM:

1. Omnmcanme cocraBa, HA3HAYEHHMS, YCTPOMCTBA W MPHUHIMIA JIEUCTBHUS
YCTPOMCTB, MpeIHa3HAUYECHHBIX ISl Pa3BE/IKH, BBUIOBA, IEPEPAOOTKU U XpAHEHHUS PbIO-
HBIX IPOYKTOB.

2. Ilepeuens 3a1a4, KOTOpbIE AOHKHBI PEIIaTh CPEACTBA aBTOMATU3ALUU IS
obecrieuenus 3QpheKTUBHOTO (HYHKIIMOHUPOBAHUS TEXHUYECKHUX CPEJCTB, U TpeOOBa-
HUSI K aBTOMATHKE.

3. dopmupoBaHKe cOCTaBa CUCTEMbI aBTOMATU3allMK U BBIOOp €€ anmapaTHbIX
KOMITOHEHTOB.

4. Tlpumep peanuzaluu CUCTEMBI.



1. MPOMBICJIOBOE OOPYJTOBAHUE PHIBOJIOBEIIKUX CYJIOB
1.1 OcHOBHOE 0 PHIOONIPOMBICIOBBIX CyAaX

OrpoMHasi 4acTb pbIOHOM TIPOIYKIIMU, KOTOpas MonajaeT Ha Halll CTOJ, JOObI-
BAETCs Pa3IMYHBIMU CIIOCOOAMU MOPCKOTO MPOMBICIIA. 11 3TOro UCHoJIb3yTCs Mpo-
MBICJIOBBIE Cy/1a, KOTOPBhIE UMEIOT B CBOEM apceHalie Bce HeoOxoaumoe Jst 3P PexTrB-
HOTO BBLIOBA PBIOBI U HE3aMENIUTENLHON NepepadOTKH YIO0Ba.

B 3aBucumMocTH OT Ha3HAYCHUS Cyla nmoapasaciisitoTCA Ha:

° JTOOBIBAIOIIINE;

o no0bIBarole-TepepadaThIBAIOIINE;
o nepepabaThIBaIONINC;

° 00CITyKUBaroIIe.

TexHrueckoe OCHAIICHHE U OCOOCHHOCTH MPOMBICIIOBBIX CYI0OB IMMOJHOCTHIO 3a-
BUCUT OT (JOPMBI OpraHu3alliy MpoMebIciia. [IpoMbices MOKET ObITh HKCIIETUIIMOHHBIM
WM ABTOHOMHBIM.

OOpaboTKON W TPAHCIOPTHUPOBKOW PHIOBI 3aHUMAIOTCS MPOU3BOJICTBEHHO-
TpaHCcTOpTHBIE cyaa. HekoTopbie n00bIBaONINE Cya MOTYT HE TOJILKO BbIJIABIUBATh
pbIOY, HO M YacTUYHO €€ 00pabdaThiBaTh, HO €CIU OHU BBIXOIAT B AKCIEAUIIMOHHOE
MJIaBaHbe (Ha JUIMTENbHBIN MepUOo BPEMEHHU), TO TaKXKE CIAI0T YJIOB TPAHCTIOPTHBIM
cynam unu pedprokepatopaMm. B manHoi pabote pazpabaThiBaeTcs cucTeMa s
VOPABJICHUS YCTPOHUCTBAMU PHIOOMPOMBICTIA, TOITOMY PACCMOTPUM JI0OBIBAIOIIHE
cyna.

Cornacho [ 1], noObIBaroIIee CyJTHO — CyIHO TTPOMBICIIOBOTO (DJIOTA J1JIs1 BEICHUS
BOJTHOTO MPOMBICTIAa U 00pabOTKM 0OBEKTOB BOJHOTO Mpombicia. Jlamee paccMoTpum
OCHOBHBIE KJIACCHI JOOBIBAIOIITUX CYJIOB JIJIsl JJOBJIH PHIOBI.

Ceiinep (puc.1.1l) — moObIBaroIIee CYyIHO, B KOTOPOM IS TPOMBIC/IA UCIIOJIb-
3YIOT KOIIETHLKOBBIA HEBOJ WM CHIOPPEBO. KoIiensKoBbI HEBOJ — 3TO OOKUIHOE
KpPYITHOE OTIEKUBAIOITUE OPYIUe JOBa OOBIYHO MPSIMOYTOJIbHOW (hopMbl. JITMHHA He-
BOJIa OOBIYHO B HECKOJIBKO pa3 0oJIbIlle €ro BBICOTHI. [Ipu T0BIE€ ¢ TOMOIIBIO KOTIIETh-

KOBOI'O HEBOAA KOCSK OKPYXKACTCs, a 3aTCM CTATUBACTCA.



Puc. 1.1 — PriGonoBHsI# ceitnep tuma PC-600

Ceitnep npenacranisieT coooit HeOobIIoe ogHONaAIyOHOE CyaHO (0T 25 10 70 M
B JUIMHY). B HOCOBOM YacTu pbIOOJIOBHBIX CEITHEPOB pacrojiaraeTcsi HaJCTpOrKa, a B
KOPMOBOM YacTW CyJlHa MMEETCA CeWHepHas IUIoNajKa, KOTopas NpelHa3HadaeTcs
JUTSL pa3rpy3Ku Opy/us JioBa M 00paboTKH phIObI. Tak ’ke B KOPMOBOM 4aCTH HaXOAUTCS
MOBOPOTHAS TUIOMIAJKA, CIIy)Kalasi JiJIsi BhIMEThIBaHUS HeBoaa. OcHOBHOe pabouee
o0opyioBaHUE ceilHepa — YCTPOMCTBA /Jis BRIOMpaHUs U VKKK HeBoja (MaxyOHast
ne6€nka, moILEMHBIN KpaH U JIp.), XOJIOAWIBHUKY ISl XpaHEHUs! PeIObI U ppi0000Opa-
OaThBIBAIOIE MAIIUHEL.

Creayronum TUTIOM PBIOOJIOBHBIX CYJIOB SIBIISIIOTCS TpayJaepsl (puc.l.2). Tpay-
JIEphl SBISIOTCS CaMBIMU PACIPOCTPAHEHHBIMU THIIAMH PHIOOTTPOMBICIOBBIX CYOB.
JlaHHBII THI CyAHA JJIsI TPOMBICTIA UCTIONIB3YET OJIHY MU HECKOJIBKO TPAJIOBBIX CETEH.

TpanoBble ceTn npeAcTaBisAoT cOO0 CEeTHbIE MEIIKHU, KOTOPhIE MPU MOMOIIU
ne0eKH U IBYX CTaJIbHBIX TPOCOB OYKCUPYIOT 3a TpaysiepoM. B 3aBucumoctu ot ro-

PHU30HTA JIOBA 110 KOHCTPYKTUBHOMY BBITIOJIHEHHUIO TPaJIbl MOT'YT OBITh pa3HOTITYyOUH-
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HBIMH, IPUAOHHBIMH M JOHHBIMH. Tpaynepbl UMEIOT BBICOKMH KO3((UIIMEHT aBTO-
HOMHOCTH M MOTYT HECTU Ha CBOEM OOpTY OTPOMHBIE 3amachl TOIUIMBHBIX M MPOJIO-

BOJIbLCTBCHHBIX PCCYPCOB.

Puc. 1.2 — PriGonioBHsI# Tpaynep mpoekta 170701

Tpaynepbl UMEIOT B CBOEM COCTaBE TPAJIOBBIE JieOeaKH, HA OapadaH KOTOPHIX
HaMaThIBACTCS 710 4 KUJIOMETPOB TPOCA, UTO TTO3BOJISIET BECTH MPOMBICEIN Ha OOJIBIITAX
riyonHax. TpajioBble CETH MOJHUMAIOTCS Ha OOPT MPOMBICIIOBOTO CY/THA YepPe3 CIIHIL.

TexHonornyeckoe o0Opya0OBaHUE, TPEAHA3HAYCHHOE JIJISi TIEpepabOTKU PHIO-
HBIX TIPOYKTOB, COCTOMUT U3 MHOYKECTBA MEXaHU3UPOBAHHBIX JIMHUHN, KOHBEHEPOB JIJIS
pa3lieIKu U MOMKH PbIOBI, 000PYI0BaHUS JJIsI KOHCEPBUPOBAHUS PHIOHBIX TPOTYKTOB,
a Taxke 000pYyIOBaHWS JJISI U3TOTOBIICHUS PBHIOHOW MyKH W kupa. bosbinas dactb
TpayJIepOB OCHAIIIEHO aBTOMATU3UPOBAHHOMN anmapaTypou JjIsl MOUCKa PhIOHBIX KOCS-
KOB U KOHTPOJIS MapaMeTPOB OPYIUH JIOBA.

Pri600BHBIE Cy/Ia, HCTIONB3YOIINE SIPYCHBIN CITOCOO PHIOHOM JOBITH, TIOTYYHIIN

Ha3BaHue sipycoJioBbl (puc 1.3).
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SpycHBIN OB — 3TO CMOCOO MPOMBIIIJIEHHOTO PHIOOJIOBCTBA OOBEKTOB BO/I-
HOTO ITPOMBICJIA, IPYU KOTOPOM HCIIOJIB3YETCSl CHACTU C KPIOUKaMH, HAa KOTOpPbIE Haca-
KUBaeTCsl HaKMBKa. KprOUuKOBbIE CHACTU MPUKPETIIEHBI YEPE3 OIIPEICTICHHBIE TIPOME-
KYTKH.
ITo criocoOy ycTaHOBKM SIpyCHBIE MOPSIIKK JEJISAT Ha:
e CranuoHapHBIC SIPYCHBIC MOPSAIKU. YCTAHABIMBAIOTCA HA SIKOPSX, HC-
MOJIB3YIOTCSL HA MAJIbIX CyJaX;
e Jlpelipyromue sipycHble MopsAaku. Vcnonb3yroTcst Ha O0NbIINX [IyOH-
Hax, KOrJla IpUMEHEHHUE SIKOper 3aTpyTHEHO.
[IpoTsKeHHOCTH sipyca, B HEKOTOPBIX ciydasx, gocturaer 5000 M, a konude-
cTBO KproukoB 4500 mTyk. CymecTByeT JaBa crmoco0a HaHW3BIBAHWS HAKUBKU Ha

KPIOUYKHU — PYYHOU U aBTOMATUYECKUM.

Puc. 1.3 - SIpycono npoekra MT 1112XL

[Ipu nmpompbIciie TPOC pa3MaThIBaIOT, OITyCKasi B BOJy B MECTE KPYITHOTO CKOILIIE-
HUS PHIOHBIX KOCSIKOB, U TYHEI, TPECKA WJIM MANTYC XBaTalOT HAXKUBKY, 3arj1aThbiBast C
HEW Kproyok. Uepe3 HEKOTOPHIN MPOMEKYTOK BPEMEHHU SIPYC MOJJHUMAIOT, BBUIOBJICH-

HBI YJIOB CHUMAIOT C KPIOUKOB M OTMPABJISAIOT Ha MepepadoTKy, 3aTeM 3aMOpPaXKu-
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BatoT. COBpeMEHHbIE Cy/la JAHHOTO THUIIa OCHAILIECHBl aBTOMAaTHYECKUM 000pYI0Ba-
HUEM, KOTOPOE MO3BOJISIET 3P(HEKTUBHO MOATOTABIMBATH CHACTH K JIOBY U Iepepada-
ThIBaTh IOMMaHHYIO PHIOY.

[Tpoananu3mupoBaB OCHOBHBIE TUIIBI PHIOOJIOBHBIX CYJ0B MOXKHO BBIICTHUTh
CJIEYIOIKE 33Ja4M [IPOMBICIIOBOTO CyAHA:

1. OGHapykeHHUe U BBIJIOB PHIOHBIX CKOIIJICHUH.

2. [TepepaboTka prIOOTIPOTYKTOR.

3. XpaHeHue prIOONPOAYKTOB.

Hcnonb3zoBanue coBpeMeHHOro PITA B COBOKYITHOCTH C HABUTallUOHHBIM 000-
PYJIOBaHHUEM MO3BOJISIET ONITUMHU3UPOBATh IPOLIECC YIIPABICHUS CYTHOM M COKPATHUTh
YHCIIO MPOJIOBOB. Mcnonb30BaHne aBTOMaTU3UPOBAHHBIX PrIO0(AOPHK U cucTeM is
VIPABJICHUS TEMIEPATYpPhl B TPIOMaX MO3BOJSIOT 3(PPEKTUBHO nepepadaThiBaTh Phl-
OOIPOAYKTHI € MOCIEAYIOIIUM UX XpaHeHHeM. Bce 3Ty cucteMbl, B COBOKYITHOCTH,
npeaHa3HayeHsbl 11 3)(PEKTUBHOTO BBITOJIHEHUS IPUBEIEHHBIX BbIIIE 33/1a4 B 00JIb-

€N CTENEHU 32 CUET BBICOKOU CTENEHU aBTOMATHU3AI[UH.

1.2 PribonouckoBasi annaparypa

[Ipomecchbl, MpOUCXOASIIME MHPH PACIPOCTPAHEHHWHU BOJH B BOJHOM Cpele,
CJIO’KHBI U1 MHOT000pa3Hbl. OHU MPUBOJAT K U3MEHEHUIO CKOPOCTH U HaIpaBJICHUS
pacrpocTpaHeHus BoJIH. B BOJHOM cpeie MpoUCXOUT MOTJIOIEHHUE, PACCesTHUE U OT-
pakeHHe aKyCTU4YeCKUX BOJH. OTpa)keHHUs BOJH OT Pa3UYHBIX 0OBEKTOB MOPCKOM
Cpeabl UMEIOT MPAKTUUECKOE 3HAUCHHUE: UX UCIOJIB3YIOT JIJIs MOUCKA U OOHAPYKEHUS
MIPOMBICIIOBBIX O0BEKTOB. DKCIIEPUMEHTAIBHBIC JAHHBIE UHTEHCUBHOCTH OTPAYKEHUS
OT PBIO MPUMEHSIIOT JJIsl PEIICHUS MTPOMBICIOBBIX 3a7]a4 U KOHCTPYUPOBAHUS THIIPO-
AKyCTHYECKOH araparypsl.

W3HavanbHO akTUBHAS THAPOJIOKAIHS UCIIOJIB30BATACH TOJIBKO JIJIsSI U3MEPEHUS
IyOWH 1oJ KuiieM cyaHa. [IepBbie 2X0I0KalMOHHBIE CUCTEMBI MOSIBUITUCH B Benuko-
oputanuu u CILA B 19251, a B 1938 1. B CIIIA chopMupoBanocs rmepBoe Ipou3BO/I-
CTBO THUJIPOJIOKATOPOB. OJHAKO NPAKTHUUYECKOE MPUMEHEHUE THUIPOAKyCTUUECKUX

CPEACTB sl OOHAPYKEHUS PHIOHBIX CKOTUICHUH Hayaaoch ToJbko B 50-¢ rr. Tak ke K
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ATOMY MEPUOY BPEMEHU OTHOCST MOSBIICHUE TUAPOAKYCTUUECKONW TEXHUKH — PhIOO-
MOMCKOBOM ammapatypsl. [2, ¢. 13]

['mapoakyctuueckas PIIA sBnsercss HamOoJiee TUIMYHBIM IPEICTABUTEIIEM
THAPOAKYCTHYECKUX cucTeM. OHa MMeeT OOJIBIIOe KOJUYSCTBO BApUAHTOB MOCTPOE-
HUS, KOTOPBIE MOTYT OTJIMYAThCS METOJaMU TEXHHUYECKOTO HCIOJHEHUS, 00paboTKH
TUAPOAKyCTHYECKOM MHpOpPMAIMY, CIIoco0aMu JIOKAIlMU, MEeToJaMu 0030pa aKkBaTo-
pUH, TUIIAMU PEIIaeMbIX 3a7a4 U T.J. | HIpOaKyCTHUECKHE CHCTEMBI, TPUMEHSICMbIE
JUISL TPOMBICIIa MOPCKHMX THIPOOUOHTOB, BKJIIOUAET B CeOS:

° CHUCTEMBI JUIsi OOHapy)KEHHUs PHIOHOTO KOCSKa B pallOHE JIOBa, KOJWYe-
CTBEHHOU OIIEHKH CKOIICHUS PBIOBI, OTPECICHIS THHAMUKH JIBHKCHUS PHIOBI U TITY-
OMHBI HAXOXKICHUS PHIOHBIX CKOIJICHUN, HEOOXOMUMBIX I 3(D(PEKTHBHOTO HCIIOJIb-
30BaHMS OPY/IUi1 JIOBA,

° arraparypy KOHTPOJIS TapaMeTpOB OPY/IUi JIOBA.

B Hacrosiee BpeMs 11 TOMCKa CKOTLICHHS PHIOBI HCIIOJIB3YETCS JIBA OCHOBHBIX
TUAPOAKYCTHYECKHUX CITOC00a MOIBOTHON JTOKAIIUH .

° ITaCCHUBHBIN;

° AKTHUBHBII.

IMaccuBHasi THAPOJIOKAIHUS — CIIOCOO OOHAPYKECHHS M OTNIPECICHUS CBOMCTB
MTOIBOJTHBIX OOBEKTOB, OCHOBAHHBIN Ha MpUeMe U 00pabOTKe aKyCTHUECKUX CUTHAJIOB,
M3JIy4aeMbIX caMuMu oObekTaMu. CTpyKTypHas cXxeéMa MacCHBHOTO THIPOJIOKATOpa

npejcTaByieHa Ha puc. 1.4,

YCTpOUCTBO [MpremHas ‘7
oTobpaxeHus || YOUNUTEnNb < o\ rekHa !

Puc. 1.4 — CtpyktypHas cxema pabOTbl TACCUBHON TMAPOAKYCTUUYECKOUN CH-

CTCMBbI

[TpuHun paboThl MACCUBHOTO TMAPOJIOKATOPA CIEYIOUUN. 3BYKOBbIE BOJIHBI,
U3JIy4YeHHbIE MOJBOAHBIM OOBEKTOM, MOCTYMAIOT HA MPUEMHYIO0 aHTEHHY, i€ IPOouUC-

XO0OAUT KOHBCPTHUPOBAHUC aKYCTquCKOﬁ OHCPIUHU B JJICKTPUYCCKHUC CHUI'HAJIbI, 3aTCM
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OHU YCUJIMBAIOTCS U MOCTYIAIOT Ha YCTPOMCTBO 0TOOpaxeHust nuopmannu. PriOHbIE
OOBEKTHI SABISAIOTCA MCTOYHUKOM OTHOCHTEIBHO HE MOIIHOTO THAPOAKYCTUYECKOTO
[0JIs, TO3TOMY HACCUBHYIO T'MJIPOJIOKAIMIO0 KaK METOJ] MOJBOAHOrO HaOJIIOJCHUS B
PBHIOOTIONCKOBOM TEXHUKE MCIONB3YIOT KpallHE PEIKO U MPUMEHSIIOT TOJIBKO AJIS CIie-
[IUAJIBbHBIX IEJICH.

AKTHBHasi THAPOJIOKANUs — ClI0cO0 0OOHApYKEHUsSI U YCTaHOBIICHUSI CBOWCTB
MOJIBOAHBIX OOBEKTOB, OCHOBAHHBIN Ha U3IYyYCHUH THAPOAKYCTHUUECKUX CUTHAJIOB B
BOJIHYIO Cpeny, pueMe U 00paboTKe 3X0-CUTHAJIOB, BOSHUKAIOUINX B pe3ylbTaTe OT-
paXEeHHUS aKyCTUYECKUX BOJIH OT 3TUX 00BEKTOB. CTPYKTypHAast cxema paboThl TacCHB-

HOTO THJIpOJIOKaTopa u3oOpaxeHa Ha puc. 1.5.

Nanyyawowas
——>| 'eHepaTop "| aHTeHHa 21__+
YeTpoucTeo
oToBpaxeHns

) MpuemHas
Yeunutene [ P E

dHTEHHa

r

Puc. 1.5 — CtpyktypHas cxema paboTbl aKTUBHOM THAPOAKYCTUUECKOMN CH-

CTEMBbI

[TpuHIMN paboThl aKTUBHOTO THAPOJIOKATOPA CIAETYIOMINI. AKYCTHUECKUE CHUT-
HaJIbl C TeHepaTopa NOCTYNalT Ha U3IyYalollyl0 aHTEHHY, TaM OHHU NPeo0pa3yroTcs
13 DJIEKTPUYECKON SHEPTUHN B aKyCTUUYECKYIO ¥ U3JIy4aroTCs B BOAHYIO cpeny. JlocTur-
HYB [TOJABOJHBIX 00BEKTOB, 3BYKOBbBIE BOJIHBI OTPAXKAIOTCA U Jajiee MOCTYNA0T Ha IPU-
E€MHYIO aHTEHHY, YCHJIMBAIOTCS U IOCTYNAIOT HAa YCTPOUCTBO OTOOpaskeHUsI HHPOpMa-
LIUH.
['mapoakycTU4eCcKHe CUCTEMBI aKTUBHOTO JE€UCTBUS MTOAPA3IAEISAIOTCS Ha
e [ 'UAPOIOKATOPHI BEPTUKAIBLHOIO ACHCTBUS,
e [ 'WAPOTOKATOPHI TOPU3OHTAIBHOIO ACHCTBUS,

e [ 'WAPOTOKATOPHI TOPU30HTAIBHO-BEPTUKAIBHOIO JIEUCTBUSL.
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Haubosnbinee pacnpocTpaHeHHMe MMEET THAPOAKYCTHYECKas pbIOONOUCKOBAs
anmnaparypa 6epmuKkaibHo20 Oeucmeus, OOECIeUnBaIOIas 30HIUPOBAHNUE BOIHOU
Cpenbl IO/ KAJIEM CyJHa B BEPTUKAJIbHOM HallpaBiIcHUU. B Hell ocymecTBisercs ne-
PHOIUYECKOE H3IIyUYeHHE HMITYyJIbCOB AKyCTHUECKHX KOJeOaHuil B HampaBiICHUH
IPyHTa T€HEPATOPHBIM YCTPOMCTBOM C IIOMOIIBIO aHTEHHBI. [Ipuxonsdmue oT pa3innd-
HBIX OOBEKTOB OTPAKEHHBIE HXOCUTHAJBl MPUHUMAIOTCSI aHTEHHON M BOCIIPOM3BO-
JSITCSl HA MHOTOLIBETHBIX JUCILIESX, 00ECIEUHNBAIOIINUX OTOOPAKEHUE TTOCTYIAIOIINX
nocJye0BaTeabHO 3XxocurHanoB. Ha puc. 1.6 npeacrasieHo orobpaxenue HHPpopma-
1uu (ouu(PpPOBaHHON) COBPEMEHHON TPOMBICIIOBOM anmnapaTypbl BEpTUKAIBHOM JOKa-

MKW Ha 9KpaHC AUCILICH.

-

VW T nldeen Ldeboy Yol Eeb

206.10m EROER B

Puc 1.6. — OroOpaxenue nHGpopMaIuy Ha YKpaHe MHOTOIIBETHOTO JUCILIES
COBPEMEHHOTO MPOMBICTIOBOTO 3X0JIOKATOPA BEPTUKAILHOTO JIEUCTBUSA:

1 — nonostcenue omoenvuwvix polb 6 npedenax 30Hvl OeUcmsaus, 2 — 2UCMOSPaAMMbL Pa3-
MepPHO20 pacnpedeneHus OOHaApy’ceHUs pblb, 3 — 5X0epamMma ¢ RPUOOHHO20 ClosL, 4 —
axocpamma ¢ 0630pHO20 OUANA30HA

OCHOBHBIM HCAOCTATKOM 3XOJOKAaOMOHHBIX CUCTCM BCPTUKAJIBHOTO I[GflCTBPIH

SBJIACTCS CPABHUTCIIBHO HeOoJIbIIasg 00J1acTh CKaHUPOBAHUA (HCHOCpCI{CTBGHHO 1o
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KHWJIEM CYJIHA), YTO YCJIOXHSET NPULEIbHOE IPUMEHEHUE OPYAHI JIOBA U YMEHBILIAET
BEPOSITHOCTh OOHAPYKEHUE PHIOHBIX CKOIUIEHUI Ha YJaJI€HUH OT CyJIHA.

T'uoponoxkamopwl 2opuzonmanbHo20 Oelcmeus SABISIIOTCS OJHOM U3 Pa3HOBU/I-
HOCTEH CYJIOBBIX 3XOJIOKaMOHHBIX cucTteM. HamOosbliee pacnpocTpaHeHUE MOJTy-
YA TUAPOIOKATOPHI IArOBOro 0030pa, T.K. OHU UMEIOT MPOCTYI0 KOHCTPYKIHUIO U
HeOoubIHe rabaputsl. OHAKO 17151 60siee 3(HPEKTUBHOTO MOMCKAa MOPCKUX THAPOOHO-
HTOB B COBPEMEHHOM MHpPE BCE€ Yalle NPUMEHSIOTCA TMAPOJIOKATOPbI CEKTOPHOIO H
KpyroBoro oo63opa.

['posioKaTopbl TOPU30HTAIBHO-BEPTUKAIILHOTO IEUCTBUS UMEIOT JIBa PEXKUMA
paboTHI:

® pPEXHUM NEPBOHAYAIBHOTO MOMCKA PHIOHOIO CKOIUIEHHSI B FOPU30HTAIIb-
HOM MJIOCKOCTU Ha PACCTOSIHUU OT CY/HA,;

® DPEXHUM BEPTUKAIBHOTO JCHCTBUS, KOTOPHINA MPUMEHSETCS MPU CONMKE-
HUU C OOHAPY>KEHHBIM PHIOHBIM CKOTUICHUEM.

Opnnako BbicOoKass 3(h()EKTUBHOCTh TaKOW armapaTypbl JOCTUTACTCS MyTeM
YCIIOXHEHUSI KOHCTPYKIUU.

CoBpeMeHHbIE PHIOOIIOMCKOBBIE CHCTEMbI UMEIOT Pa3iIMuHbIe TEXHUYECKH Mapa-
MeTpbl. OCHOBHBIMU MapaMeTpaMu 3XOJIOKAIIMOHHBIX CUCTEM SBIISIOTCS — JAJIbHOCTb
U TIyonHa oOHapyxeHus. [1o 1aHHBIM apamMeTpaM TUApOIOKATOPHI IETISTCS Ha!

o TUAPOJIOKATOPBI A1l OOHAPYKEHUSI 0OBEKTOB MPOMBICIIA B TPUOPEHKHOM
30H€ U BHYTPEHHUX MEJIKUX BOJOEMOB (IyOnuHa oOHapyskeHus poiObl 10 50 — 100 m);

o TUAPOJIOKATOPBI Majioro paauyca aeictBus (ramybuna go 300 M, manb-
HOCTB 710 500 m);

) THAPOJIOKATOPBI CpeHero paauyca nerctBus (rmyouna go 600 — 700 m,
nanbHOCTH 70 1000 — 2000 Mm);

o TUAPOJIOKATOPBI O0MBIIOro paauyca neictBus (rayouna cseime 600 M,
nanbHOCTh 710 3000 — 6000 ™).

Cpeocmea Kkonmponsa 3a opyousaAmMu j106a, OCHOBAHHBIE HA MPUHIUIIAX THUIPO-

AKYCTUKH, ITO3BOJIAIOT OCYIICCTBIIATH HpHHeHBHBIﬁ JOB pBI6BI, yYHpaBJisasa ICPEMCIIC-
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HUEM OpYAUI JIOBA MO KypCy U TNIyOMHE U KOHTPOJIUPYS UX padoune mapameTphl He-
MPEPHIBHBIM COMOCTABICHUEM TEKYIeH MH(POPMAIIMK O TIEPEMEIICHUH KOCSIKa PHIOBI
¥ MECTOHAXO0KICHUU OTHOCUTENIBHO KOCsIKa ceTel nin TpasioB. KoHTposs mapameTpoB
Opy/luii JIOBa MO3BOJISIET MOBHIIATH 3((HEeKTUBHOCTH JioBa Ha 8-10%

Hawubosee npocThIM yCTpOCTBOM, MPeAHA3HAYCHHBIM JI1 KOHTPOJIS ITapaMeT-
POB OpYIUil JIOBa, SIBJISIETCS CETEBOM 30H], KOTOPBIM 0OecrieunBaeT U3MEpPEeHUe TiIy-
OMHBI X07]a TPAJIOBOI ceTH. 30H] MOXKET MOAKIIOUATHCS K II0OOMY PbIO0IOKATOPY.

OCHOBHBIM 3JIEMEHTOM 30HJA SIBJIAETCA aKyCTHUECKasi aHTEHHA, KOTOpasi Kpe-
MUTCS NPSAMO Ha Tpajl (0OBIYHO HAa BEPXHEH Mog0ope Tpaja). JTa aHTEHHA COeAMHEHA
C HaxXOALIUMCS Ha CyiHe IpuOopoMm 11 mpuema uHpopmanmu. Co3aHue aKycTude-
CKUX MMITYJIbCOB, YCUJICHUE IPUHUMAEMbIX CUTHAJIOB, 00pa0OTKY 3XOCUTHAJIOB BBI-
MOJTHSIOT TPAKTHI TUAPOJIOKAaTOpa. boiee CloXKHbIE ceTeBble 30H/bI MTO3BOJIIOT KOH-
TPOJIMPOBATH MHOXKECTBO TAPAMETPOB OPYAUIL JI0Ba (TEMIEPATypy BOJbL, PACCTOSTHUE
MEX/1y TPaJIOBBIMM JOCKAaMHU, PACCTOSHHUE OT MOAOOpHI Tpaja J0 IpyHTa U T.1.). B
HACTOSAIIEE BPEeMsl CYHIECTBYIOT 30HABI C THAPOAKYCTUYECKUM KAHAJIOM CBSI3U, UTO
YIPOILAET UCIOIb30BAHUE JAHHBIX CHCTEM.

B 3akmoueHnn He0OX0AMMO CKa3aTh, 9TO THIPOAKYCTHIECKHE CUCTEMBI JJIs 00-
HapyKeHHsI pIOHBIX CKOIJICHUH SIBJISIOTCS HE3aMEHUMBIMU B IIPOMBILLIIEHHOM pPbIOO-
noBcTBe. IMEHHO TMIpOaKyCTHUYECKHE CUCTEMBI SIBISIOTCS caMbIMU 3((EKTHBHBIMU
CpeICTBAaMU JIsl TOABOTHOTO HAOIIOACHHMS, T.K aKyCTUUECKUE KOeOaHus, B OTIUIHE

OT IPpYIrux BHUIA0OB OHCPIUHU, CITOCOOHBI nepcaaBaTbCsa B BOAC HA OopIIHe PaCCTOAHUA.

1.3 CocTaB ppIOONONCKOBOM annapaTypbl IPOMbICJIOBOI0 Cy/IHA

CoBpeMeHHbIE pIOOITPOMBICIOBBIE Cy/1a OCHAIIAIOTCS KOMIIJIEKTOM PHIOOIIOUC-
KOBOW TMJIPOAKYCTUYECKOW anmapaTypbl, MO3BOJISAIOLIEH CYAOBOIUTENO IM0JIYy4aTh UH-
dbopmario O TMOABOJHON CHUTYallUd: MECTOIOJIOKCHUH OOHAPYKEHHBIX PBHIOHBIX
CKOIUICHUU, UX 3HAYMMOCTH, pa3Mepax U HaAIMPABICHUU IBWXKEHUSA. PaccMoTpuM co-

ctaB PITA coBpeMEeHHOTO MPOMBICIOBOTO cyaHa (puc .1.7).

18



Puc. 1.7 — CoctaB PITA priO0npoMBICIOBOTrO cyAHa: | — MOJKMIBHBINA THAPO-
JIOKATOp, 2 — MOJAKWIBHBINA 9X0JI0T, 3 — OyKCUPYEMbIH THIPOJIOKATOP, 4 — IMOABOIHBIN
MPpUOOP CUCTEMBI KOHTPOJISI TAPaMETPOB OPY/AUii JIOBA.

N3 puc. 1.7, Mbl BUIUM, YTO OCHOBHBIMH 3JIEMEHTAMU PHIOOTIPOMBICIIOBOTO CY/IHA SIB-
JISTIOTCS CJIEAYOIINE TIOIKIIACCHI:

1.3.1 Ixo0s0TbI. OCHOBHA 33/1a4a, KOTOPYIO BBIMOJIHSIOT 3XOJIO0ThI — ONpEIeIie-
HUE TIIyOMHBI U OOHApyKEHUE PBHIOHBIX CKOIUICHHN HEMOCPEICTBEHHO MO KHUJIEM
CyJlHa Ha 33JJaHHBIX TJIyOMHaX. YTIPOIEHHAs CTPYKTYpHAs CXeMa 3X0JIOTa MPUBEICHA

Ha puc. 1.8.

-

AC KM | v

T l

[Y B

Puc 1.8 - YopoleHHast CTpyKTypHasi cxema 3X0J0Ta

[TpuHIIMT TEHMCTBUS 3X0JI0TA 3aKIF0UACTCS B CIIeyIoneM: (hopMUpyeMbIe reHe-

paTopHbIM ycTporcTBOM (I'Y) MOIIHBIE 2JIEKTPUYECKUE UMITYJIBChI IOJIAFOTCS HA aKy-
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ctuaeckyro cuctemy (AC), mpeobpaszyroTcsi B MEXaHUYECKHE KOJIeOaHUs U B BUJIC aKy-
CTUYECKUX 30HAUPYIOIINX UMITYJIBCOB U3Ty4atoTcs B BOy. OTpakeHHbIE OT pa3iny-
HBIX 00BEKTOB aKyCTUYECKUE CUTHAJBI yiaBiauBaloTcs B AC, 3aTeM KOHBEPTUPYIOTCA
B DJIEKTPUYECKHE CUTHAJIBI, IIOCJE 3TOr0 YCHUIMBAKOTCA IIPU MTOMOIIN YCHIUTEIBHOTO
TpakTa (Y) U 3aTeM MOCTYIalT B MpuOOpkl Bocnpoussenenus nndopmanuu (IIBN).
['myOuna 10 rpyHTa OnpeesieTcs Mo MPOMEKYTKY BpEMEHH (CKOPOCTh pacipocTpa-
HEHUs 3ByKa B BoJI€ B cpeaHeM 1480 METpOB B CEKyHJy) MOCIE OTPaKEHUSI CUTHaja
ot rpyHTa. Kommytatop npuema—nepenauun (KIIII) ucnonb3yercs B JaHHON cucTeMe
IS TIEPEKITIOUCHUS MEXTy IPUEMOM U Tiepenadeit nupopmamu.

1.3.2. I'maposokaTopbl. OCHOBHBIMH 33/1a4aMH, KOTOPBIE BBITIOJIHSAIOT THAPO-
JIOKaTOPbI SABIISIOTCA: MOUCK, OOHApPYKEHUE, KIaCCU(pUKALUs PHIOHBIX CKOIUIEHUH B
Janu OT cyaHa. [ 'mapoiaokaTopsl 00ECeYrBalOT BO3MOKHOCTh OCYIIECTBICHUS CYI-
HOM MaHeBpa U1l 3)(HEeKTUBHOTO HaBECHUS OPYAUi JJ0Ba HA OOHAPYKEHHOE PHIOHOE
ckoruieHue. [1o npuHLuIy 1eMCTBUS THAPOIOKATOPHI CXOXKH € 3X0JI0TaMU. OCHOBHBIM
OTJIMYMEM TUIPOJIOKATOPOB SABISIECTCA HAIMUKUE 00JIbIIOM 30HBI 0030pa. [losTomy nan-
HBIE CHUCTEMBI OTOOpaxkaroT MH(pOpMaIMi0 000 BCEH MOJBOIHON CHUTyallMM BOKPYT

cylHa. YHIPOIIEHHAs cXeMa THApoJIoKaTopa n3oopaxeHa Ha puc. 1.9.

<=
AC Kl —» Y —» IIBU

i i

IIBY Iy j(«— gy

1

Puc 1.9 - Ynopoiiennasa cxema ruipoiokaropa

JlaHHO€ MPENMYIIECTBO JOCTUTAEeTCS YCTAHOBKOM aKyCTHYECKUX AHTEHH B CIIe-
IIUATLHBIX MOBOPOTHO-BBIIBMKHBIX ycTpoiicTBax ([IBY), obecnieunBaronmx pa3sopa-
YMBAaHWE AHTEHH B FOPU30HTAJIBHOM IUIOCKOCTH Ha yrod A0 360° u B BEpTUKAIbHOU

MJIOCKOCTH Ha yroi a0 90° (uHoraa u OoJibllie) MO CUTHAJIaM OT OJIOKa yHpaBJICHUS
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(BY), u, cnenoBarenbHO, 30HAUPOBAHKE BCEH HIKHEHN MOTyChEPHI BOAHOTO TPOCTPaH-
CTBA.

1.3.3 CucremMbl KOHTPOJISI MapaMeTpPoB opyauii joBa. [IpuGopbl KOHTpOIIS
rapamMeTpoB OpYAuH JIOBA UJIU, KAK UX MHOTJA HA3bIBAIOT, CETEBBIE 30Hbl, OTHOCATCSA
K TEJIEMETPUUECKOH anmnapaType U IpeJHa3HaYeHbl 1JIs MOJTYYEHUs JaHHBIX 00 dKC-
IUTyaTallMOHHBIX [TapaMeTpax OpyIui JIOBA U O ITOABOJHOM CUTYyallMu B 30HE UX JICH-
CTBUSL.

[Tpoananu3upoBaB 00JIbIIOE KOJTUYECTBO COBPEMEHHBIX ITPOMBICIOBBIX CYAOB,
MOYHO C YBEPEHHOCTBIO CKa3aTh, YTO JaHHBIM cocTaB PIIA aBnserca crangapTom Ha
COBPEMEHHBIX PBHIOOJIOBHBIX Cynax. ['JlaBHbIM MpPEUMYIIECTBOM CHUCTEMBI, C TaKUM
HabopoM PIIA, B nepByto ouepenb, ABIsETCS BbICOKast 3()(HEKTUBHOCTD 3a CUET BBICO-
KOH cTerneHu apToMaruzanuu. Jlanee pazdepem cpencTBa aBTOMaTU3aluu, HEOOXOAH-

MBIC IJIA YVIIPpABJICHHUA PHA, a TaKXKC Tp€60BaHI/IH, MNpCOABbABIICMBIC K dABTOMATHKC.
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2. AHAJIN3 3AJAY ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJIE-
HUA ITPONECCAMMU JIOBA, TPEBOBAHUSA K ABTOMATHKE

2.1 KoMIulekcMpoBaHUe HABUTAIIMOHHOM ¥ MPOMBICJIOBOM annapaTypbl

O¢ddexTuBHas paboTa MPOMBICIOBOTO Cy/IHA B HaWOOJIbIIEH CTENEHU 3aBUCUT
OT YPOBHS aBTOMATH3AIIMH IIPOIIECCOB JIoBa. [Iporiecc 1oBa COCTOUT U3 HECKOIBKO ATa-
OB, OOJIBIITUHCTBO M3 KOTOPBIX ISl CBOCH aBTOMATH3aIuU TpeOyIoT 00paboTKu 00JIb-
IIOro MOTOKAa BXOJAIEH MH(DOPMAIMK U BbIIAYW YNPABIAIONIMX BO3JIEUCTBUMA B KO-
POTKHUH MPOMEXYTOK BpeMeHH. [103ToOMy HaIIeKUT OpaTh B pacdeT COCTOSIHUE JBU-
’KEHUS pIO0JIOBEIIKOTO CyIHA B IEPHO/1 JIOBA phIObl. KauecTBEHHO yIydIUuTh MPOIIECC
VIPABJICHUS CYJHOM U MUHUMH3UPOBATH Pa3phIB MKy KOJUISCTBOM JIAHHBIX U BO3-
MOKHOCTBIO MIX UCITIOJIb30BaTh MOYKHO IPHY UCIIOJIb30BaHUU aBTOMATH3WPOBAHHBIX CH-
CTEM YIpaBIIEHUS PHIOOTIOUCKOBBIM 00OPYI0BAHUEM.

B mocnennee Bpemsi mpu MPOEKTUPOBAHUM HOBOM aBTOMATHU3HPOBAHHOW CH-
CTEMBI YIPABJICHUSI MPOIIECCAaMU JIOBA OOJIBIIIOE BHUMAHUE YNIEISETCS BOIIPOCY KOM-
MJICKCUPOBAHUS armapaTypbl — JOTUYECKOMY U (PYHKIIMOHAIIBHOMY OOBEIUHEHUIO B
€IMHOE 11710 OTACIBHBIX THIIOB almmapaTypbl C pa3IMYHBIMU 33/1adaMid, PEKUMaMH
paboThl M METOaMH OOHAPY>KEHHUS C II€JIbI0 TIOBBIIIEHUS MPOU3BOIUTEIHHOCTH T10-
ucKa, yayumeHus 3GPeKTuBHOCTH mporiecca 00J10Ba, MAaKCUMaIbHONW YHU(DHUKAIIUN U
HAJISKHOCTU CUCTEM. DTH KOMILIEKCHl MPOEKTUPYIOTCS C YUE€TOM pelIaeMbIX 3ajad
KOHKPETHOTO MPOMBICIIOBOTO CyAHAa. Tak ske mpu MPOSKTUPOBAHUH aBTOMATU3UPOBAH-
HbIX cucteM PIIA y4uThIBaeTCs B3aMMOJEUCTBHE BXOIAIIMX B JAHHYK) CHCTEMY
YCTPOWCTB U UX B3aUMO3aMEHSEMOCTH MPU PA3TUYHBIX CUTYaIIUSIX B MOPE.

CaMpIM SIBHBIM TIPHUMEPOM KOMIUICKCUPOBAHHSI aBTOMATHU3UPOBAHHBIX CHCTEM
PITA sBrisseTcs THAPOAKyCTHYECKAST PHIOOIPOMBICIIOBAsI CUCTEMA MPEACTABICHUS IPO-
MBICJIOBOM CUTYyaluu mporieccamu jioBa. OHa npeiHa3HavYeHa 111 00pabOTKH B peaib-
HOM MaciTabe BpeMeH!N HHPOPMAIIMH OT THPOAKYCTHUYESCKUX U AJICKTPOHABUTAIIHOH-
HBIX PUOOPOB, NMPEACTABICHUS PE3YyIHTATOB 0OPAOOTKHM Ha dKpaHEe IUCILIES B y/100-
HOH 11t BOCTIpUATHS (hopMe ¢ 00s13aTEIIbHBIM OTOOPAKECHUEM B3aUMHOTO TTOJIOKSHHUS
CyJlHa, OpYIU# JIOBa M OOHAPYKEHHBIX CKOTUICHUH PBHIOBI; BBIIAYM PEKOMEH NN 110

HABEJICHUIO OPYJIM JIOBa HAa BBIOpAHHOE JJiT 00JI0Ba PhIOHOE CKOTUIeHHE. B ocHOBY
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TUAPOAKyCTHUYECKOM CyJIOBOM anmaparypbl BXOJAT JAaTYMKUA HABUTAMOHHOW WM MPO-
MBICJIOBOM WH(OPMAIIHH.

JlaTuyMKkaMy HABUTAaMOHHOM HMHGoOpManMH SBISIIOTCS KypcoyKa3aTelnu U
JIar, UCIOJIb3YEMBIE JUIsl CYMCIICHUS IYTH CYAHA; BU3yaJIbHbIE, ACTPOHOMUYECKHE, pa-
IUOTEXHUYECKHE MPUOOPBI, CUCTEMBI U YCTPOMCTBA, MPEJHA3HAUEHHBIE JIsl OTpee-
JIEHUS MECTa Cy/IHA 110 PE3YJIbTaTaM U3MEPEHUI HaBUTALIMOHHBIX I1APaMETPOB; TUAPO-
METEOPOJIOTUYECKHE MPUOOPHI, UCIIOJIb3yEMbIE JIJIsl YUETa BIUSHUS BETPA, TEUEHUS U
APYTUX THIPOMETEOPOJIOTHYECKUX (PAKTOPOB Ha MEPEMEIIECHUE CyIHa OTHOCUTEIBHO
BOJIbl U OTHOCHUTEIILHO 3E€MJIU.

K nmarynkaM mpoMbIC/I0BOM MH(OPMALMM OTHOCATCA 3XOJIOKAllMOHHBIE CH-
CTEMBI, IPUMEHSIOLIUECS JIJISl ONPENETICHHs Pa3IMYHbIX [TapaMETPOB KOCSAKa PHIOHI ;
pUOOPBI KOHTPOJIS TApaMETPOB OPYAUH JIOBA, UCIIOJIb3YEMBIE IS ONPEIETICHUS BEP-
TUKAJILHOTO U TOPU30HTAILHOTO PACKPBITUA TpaJia, TITyOHHBI €r0 X0/1a OTHOCUTENIBHO
IPYHTa ¥ BOJHOM MOBEPXHOCTH, MOJIOKEHUS Tpaja OTHOCUTEIBHO CKOIUIEHUN pPhIOBI,
CTENIEHU HAMOJHEHUS Tpaja U TiTyOUHBI MOTPYKEHU HUKHEN MoA00pHI, MpeIHa3Ha-
YEHHBIE IS OIIPEACIICHNS TEMIIEPATYPBI, COJIEHOCTH U IUIOTHOCTH MOPCKOU BOJBI HA
rIIyOMHE MOTPYKEHUs OpYIUH JIOBA; YKa3aTENH JIJTMHBI U HATSXKEHUS BaepOB.

Ha coBpeMeHHBIX pbIOOIIPOMBICIOBBIX CyJaX B KaueCTBE JAaTUMKOB Kypca HC-
MIOJIB3YIOTCSI TUPOKOMITACHI.

JlaT4MKK CKOPOCTH Ha PHIOOJOBEUKHUX CyJax AOJKHBI UMETh BBICOKYIO TOY-
HOCTb MTOKa3aHUN Ha HEOOJBIINX CKOPOCTSIX IPU TPAJICHUH, TO3TOMY K HUM MPEAbSIB-
Jst0TCst 0c00bI TpeOoBaHus. OObIUYHBIE THIPOIMHAMUYECKHE JIATH HE Y OBJIETBOPSIOT
3TUM TpeOoBaHuAM. IMEHHO MO3TOMY Ha 10OBIBAIONIMX CyAax 0O0JIbIIOE pacnpocTpa-
HEHUE TMOJIy4al0T YyBCTBUTEIbHbIE UHAUKAIIMOHHBIE Jaru-apeidomepsl. Jlar Takoro
THUIIa U3MEPSIET JABE COCTABJISIIOUIME CKOPOCTU CYIHA OTHOCUTENBHO BOJIbI — MPOAOIIb-
HYI0 U MOINEPEYHYI0, — M0 KOTOPBIM 3aTE€M OIPEACIIAIOT MOAYJIb BEKTOPAa CKOPOCTH
CyJHa OTHOCHUTEJIHLHO BOJBI M YIoJ JIpeiida.

C nomMomiblo nara-npeiiomepa yuuThIBaeTCs 00KOBOE EPEMEIICHHUE CY THA MO

NEeHCTBUEM BETpa U IO ACHCTBHEM OOKOBOI COCTABIISIOIICH HATSHYKCHHS BacpOB.
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OCHOBOI JaHHOW CHCTEMBI SBIISIIOTCS CIIELHAIBHBIE MUKPOIPOLIECCOPHI, JUC-
wie U OJOK COTJIacOBaHHS ¢ MCTOYHUKaMU HHpopMmanuu (uHTepdeiic), oObIdHO
BKJIFOYAET B CBOM COCTAB MJIM MOJYYaeT UCXOIHYIO HH(POPMALIUIO OT IPUOOPOB HABU-
ralMoOHHON M IPOMBICTIOBON MH(OpMaIuy, MpuBeAeHHBIX Bbilie. Ha puc. 2.1 uzobpa-

JKCHaA CTPYKTYpHasi CXCMa I[&HHOﬁ CHCTCMEI .

S *—
Aucnnen
>
+ MukponpoLeccop
MyneT
yrnpas/ieHus '
Nar —> +— [wgposokatop
WHTepdenc
'Mpokomnac — e axonot
Cuctema
CnyTHUKOBas
KOHTPOASA
HaBuralnoHHas
napameTpoB
cucTema o
opyavi nosa

Puc.2.1 — CtpykTypa ruipoaKyCTHUYECKOMN CyI0BOM armapaTypbl OTOOpaKeHUs
IIPOMBICIIOBOM CUTYaIIMH JIOBA

Nudopmarusi, koTopasi MOCTymaeT OT CUCTEM, BXOASIINX B IAHHBIN KOMILIEKC
o0pabaTbIBaeTCsl U BOCIPOU3BOJUTCS HA CPENICTBAX OTOOpa)keHuss MHPOpMaLUU B
yIOOHOM JIJIsi BOCIIPUSTHUS BUJIE.

Hcxons u3 BILIENEPEUYNCIEHHOTO, MOKHO CIIENIATh BBIBOJ, YTO TaHHAS MOJEIb
ynpasienusi PIIA B coriiacoBanuu ¢ HaBUTalIMOHHBIM O0OpPYAOBAHHEM CyAHA UMEET

BBICOKYIO CTCIICHb aBTOMATU3dlINH, MUHHUMAJIbHOC KOJI-BO KOHTYPOB YIIPABJICHUA H, B
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NEPBYIO OUepeib, MpeIHa3HaueHa JIJIsl 00JIerYeHrs BOCIIPUSATHUS IPOMBICTIOBOM 00CTa-
HOBKM CYZJOBOAMUTEJEM U OKa3aHUSA €My B IIOMOILIY NPHUHATUSA HAWITYUYLIErO PEIICHUS.
Bb160p HanmyyIiero pemeHus: CyJJOBOJUTEIEM YMEHBIIAET KOJIMYECTBO MPOJIOBOB U

IIOJIOXKUTCIIbHO CKAa3bIBACTCA HaA S(I)CI)CKTI/IBHOCTI/I BCCI'O CyJiHA B LICJIOM.

2.2 AHayiu3 32124 pbIOONIOUCKOBO CHCTEMBbI

Kak 0110 paccMOTpEHO paHee, COBPEMEHHbIE PhIOOTPOMBICIOBBIE Cya OCHa-
IIAIOTCSI KOMIUIEKTOM aBTOMAaTH3UPOBAHHOW PHIOONONCKOBOM T'MIPOAKYCTUYECKOU
anmnapaTtyphbl, MO3BOJISIONICH CYTOBOJUTENIO OMyYaTh MOJHYI0 HH()OPMAIIHUIO O TO-
BOAHOM cuTyauuu. [{nst ouenku a¢ppexruBHoct PIIA npoananusupyeM OCHOBHBIE 3a-
Ja4¥, KOTOPBIE PEIIAIOTCS C IIOMOILBIO JAHHON CUCTEMBI:

2.2.1. O6Hapy:keHue pbIOHBIX cKoMJIeHuii. OCHOBHOHM (DYHKITHEH 9X0I0KAIIH-
OHHBIX CHUCTEM SIBJISieTCs] OOHapyKeHHEe ruApoOUOHTOB. ['uapoakycTuyeckoe ooHapy-
KEHUE THIPOONOHTOB, B KOHEUHOM L€, CBOJUTCS K MPUHATHUIO PEIICHUS O HAJTUYHH
WJIM OTCYTCTBUM IOJIE3HOTO curHazia (uenu). OIHaKo MpueM I0JIE3HOIO CUTHaja Mpo-
HCXOIUT B IPUCYTCTBUH IOMEX, KOTOPBIE ABJISAIOTCS OCHOBHOM IPOOJIEMOH B Ipoliecce
MIPUHATHS PEIICHUS.

JIn1s1 OLleHKM XapaKTEPUCTUK U BO3MOKHOCTEH JIOKAIMOHHOM armapaTypsl B 4a-
CTH OOHApY>KEHUSI 0OBEKTOB yJIOOHO MOJB30BATHCS TaK HA3bIBAEMbIMU YPaBHEHUSIMU
TUAPOJIOKATOpa. DTH ypaBHEHUS MPEJCTABISAIOT COOOM COOTHOIIECHHUS, 00BEIUHSIO-
1€ mapaMeTpsl Cpeibl, 00bEKTA-1I€TU U IPUOOPOB U CIIy>KaT OCHOBOM JJIsI OLIEHKH,
pacyeTra U CpaBHEHNS KOHKPETHBIX THUIIOB JJOKAIIMOHHBIX CUCTEM B YACTH BBITIOJIHEHUS
VMMM IOCTaBJIEHHBIX 3a1a4d. PaccMoTpuMm Ui mpuMepa HEKOTOPYIO aKTUBHYIO DXO0JI0-

KaIllMOHHYIO cuctemy (puc. 2.2).
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Puc. 2.2 — OxonokannoHHas CUCTEMA

HcTtounuk 1 yepe3 akycTHuecKHil mpeoOpa3oBareib 2 CO3/1aeT B CpPelie aKyCTH-
YecKue KojaeOaHus, KOTOpble MOTYT ObITh OXapakTEpU30BaHbl HEKOTOPOU MHTEHCHB-
HOCTBIO Ha €IMHUIIE TUCTAHIIMHU OT peoOpazoBaTes (HanpuMep, Ha paccTossHUM 1 m).
DTa MHTEHCUBHOCTh, BbIpaKE€HHas B AenuOenax Ha 1 M oT nmpeoOpa3zoBaTelis, HOCUT
Ha3BaHue ypoBHs uctounuka SL. Koraa usnydeHHas BojgHa JocTUraer menu 3 (eciu
OCh MCTOYHHMKA HaIpaBlieHA Ha 1IeJIb), €€ YPOBEHb Oy/J€T yMEHbILEH U3-3a MOTEPh B
cpene nipu nepenade TL u cranoButcs paBHbIM SL -TL. ITocne oTpaxkenus wiu pac-
CesiHUsA 00BEKTOM C CUJION Lenu TS OTpakeHHbIN UM PACCESTHHBIM YPOBEHb SHEPTUU
oynet paBen SL -TL +TS Ha npuHITOM CTaHAAPTHOM PACCTOSTHUU | M OT aKyCTH4Ye-
CKOT'0 LIEHTpA LIEJIM B HAIPABJIEHWN UCTOYHHKA 3ByKa. [[pu pacrpocTpaneHnn s3HEPTUun
00paTHO K UCTOYHHUKY YPOBEHb 3BYKa BHOBb OCJIa0JIsI€TCs BCIEACTBUE IOTEPD B CPEie
pu oOpaTHOM nepeaayue u ctaHoBUTCS paBHbIM SL -2TL +TS.

DTa BenMYMHA SBJISIETCSI YPOBHEM 3XOCHUTHAja y MPUEMHOI0 peoOpa3zoBaTes
(anTennsl) EL. JIns ynpoliieHust TpeAnosiokKUM, YTO TOMEXA ABIISIETCS U30TPOIHOU U

o0o3naunM ee NL. Toraa ee ypoBeHb OyeT yMeHbIIEH Onarofaps HanmpaBiIeHHOCTU
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MPUEMHOT0 IpeoOpazoBaTesi, U OTHOCUTENbHBII YPOBEHb IIIyMa Ha €ro 3aKumax 0y-
net onpexaensathest kKak NL -DI (DI — ko durniuent manpasneHHocTr anteHHb1). Och
aKyCTHYECKON aHTEHHBI HaIlpaBjeHa Ha O0BEKT, NOITOMY KO3(PUIIMEHT ee HalpaB-
JIEHHOCTH HE BJIMSET Ha YpOBEHb 3xocHurHaia. Ha 3axxumax npeoOpazoBaress, ciaeno-
BaTeJIbHO, OyJieM MMETh Clieqlylolee cooTHomenue curHain/momexa SL -2TL +TS -
(NL -DlI).

[TycTs 3amaueil annaparypsl SBisieTCsl OOHapyKEHHE O0BEKTA, T. €. HA UHIAUKA-
TOpaxX CHUCTEMBI JOJDKHA OBITH BOCIPOU3BECHA ONpE/eIeHHass OTMETKA, YKa3bIBalo-
11asl Ha MPUCYTCTBUE Lenu. PelleHre 0 HAIMYnK LeNH, JAaroIIe dXOCUTHAII, MOXKET
OBITH CIIEJaHO ONEPATOPOM HIIM KAaKUM-JIMOO MOPOTrOBBIM YCTPOMCTBOM TOJBKO B TOM
cilydae, €CJIi COOTHOIIIEHHE CUTHAJI/TIoMeXa IpeBkIaeT nopor ooHapyxenus DT, xa-
PAKTEpPU3YIOLIMIA HEKOTOPBIN BEpOSTHOCTHBIA KpuTepHil oOHapyxenus. Korga coot-
HOIIICHHE CUTHAJI/TIOMEXa MEHBIIIE TTOpora OOHAPYKEHHU, pelIeHrue OyJeT MPUHSTO,
YTO LEJIb OTCYTCTBYET. MUHMMAIIbHOE COOTHOLIEHUE ATUX BEJIUYHUH, IIPU KOTOPOM
1[eJIb — OOBEKT CUUTACTCSI OOHAPYKUBAEMBIM, IPUHUMAETCS OOBIYHO MIPU UX PaBEH-
CTBE, T. €.

SL -2TL +TS - (NL -DI) =DT.

B HekoTOpBIX cOBpeMEHHBIX cucTeMax pasaenenue DI u DT nmpaktuuecku oka-
3bIBAETCSI HEBO3MOXKHBIM. B 3THX ciydasx 6ojee y10OHBIM SIBIISETCS HETIOCPEICTBEH-
HBIA y4€T UX COBMECTHOTO Bo3aeucTBud, T. €. DI -DT, onpenensronuii usmMeHeHus B
COOTHOIIICHUH CUTHAJI/TIOMEXa, CO3/1aBaEMbI€ C TTIOMOIILI0 BCErO MPUEMHOTO TPAKTa C
AHTEHHOM, MHJIMKATOPHBIX YCTPOUCTB U onepaTopa. HekoTopas Moaudukanus Takxe
TpedyeTcs, €ClIM CUCTEMA OTPAHUYMBAETCS HE IIYMOBBIMH, a peBepOepalilMOHHBIMU T10-
Mexamu. B atom ciydae DI, npuHATBINA 111 M30TPOIHOTO LIYMa-IIOMEXH, YK€ HE MO-
KeT OBITh MPUMEHEH, T. K. peBepOepalusi He SBISETCS W30TPOMHON MOMEXOU, U
HANpPaBJICHHOCTh CUCTEMBI HE IPUBOJUT K yMEHbIIEHUIO € BiausHus. [Tapamerp NL -
DI B aTOM cnydae 3ameHsieTcsi ypoBHeM peBepOeparii RL SKBUBaIeHTHOM TIIOCKOM
BOJIHBI, HA0JIIOAaeMOM Ha 3aKUMax npeoOpazoBarens, U ypaBHEHHE aKTUBHOM THIPO-

JIOKaHI/IOHHOﬁ CHUCTCMBbI 6yz1eT HUMCTb BUA:

SL-2TL+TS=RL +DT
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J1y1st macCUBHOM THIPOJIOKAIIMOHHON CUCTEMBI, KOTJ]a caM OOBEKT SIBJISIETCS HC-
TOYHHKOM CHTHaJIa, OJlaroiapsi KOTOpOMY OH U OOHApYKMBAETCs, TApaMETpP YPOBHS
UCTOYHHKA SL OTHOCHTCA K YPOBHIO CO3/1aBa€MOr0 0OBEKTOM 3BYKa Ha CTaHJAPTHOM
paccrossuuu 1 M ot Hero. [TapameTp cuiibl 11€7H 34€Ch OTCYTCTBYET U MOTEPH MPH Tie-
penaye MMEIOT MECTO TOJIBKO B OJIHY CTOPOHY. Torjma ypaBHEHHE JIOKATOpa MACCUB-
HOTO JICUCTBUS IPUOOPETAET CIACAYIOMIUNA BUI:

SL -TL =NL -DI +DT.

B yka3zaHHBIX ypaBHEHHSIX UMEIOTCS TapaMETPhL, ONPEAEISIEMBIE allllapaTypOu:
SL, DI, DT (k HUM MOeT OBbITh OTHECEH TAK)KE€ M YPOBEHb COOCTBEHHBIX IIYMOB aIl-
napatypsl), cpenoit: TL, RL, NL u oowexkramu: TS, SL (SL 1151 macCUBHON CUCTEMBI
— YpPOBEHb UCTOUHHUKA-IIEIIN).

2.2.2 OueHnka pbIOHBIX CKOIUIeHUI. KoMuecTBeHHAs OLICHKA MTOKA3aHUW TH/T-
POAKYCTHUECKUX MPUOOPOB BaKHA MPHU ONPEICICHUH MTPOMBICIOBBIX PECYPCOB, U3Y-
YEHUU KOJIMYECTBEHHBIX OMOJIOTMYECKUX 3aKOHOMEPHOCTEN pacmpe/iesieHUs] U MoBe-
JIEHUS TUAPOOUOHTOB, a TAKXKE B IIPOMBICIIOBOM paboTe NiJisi OOHapyXKeHUs Haubosiee
IJIOTHBIX YYaCTKOB KOHIIGHTPAIMK U WX MPUIIETBHOTO 0010Ba. {7151 O1IEHKH TJIOTHBIX
PBIOHBIX CKOIIJIEHU C TOMOIIBIO 9X0J0TOB MPUMEHSIOTCS 3X0-UHTErPaTOPbl. DX0-UH-
TEerpaTop MOJKIKYaeTca K 3X0yoTy. C BbIXOJa 3X0JIOTAa 3XOCUTHAIBI OT CKOIUJICHUS
pBIO TIOCTYTAIOT HA JTUHEHHBIM IETEKTOP U 3aTeM Ha CXEMY DJIEKTPOHHOTO MHTETpa-
TOpa, Yepe3 CTPOOUPYIOIILYIO CXeMY (B COOTBETCTBUU C YCTAHOBJIEHHBIMU OTIEPATOPOM
PacCTOSIHHMEM JI0 CKOIUICHUS! U TOJIIIUHON CKOIUIEHUS). DXOCUTHAJIBI MOCTYIAOT Ha
BXOJ] UHTETpaTOpa IUCKPETHO, COOTBETCTBEHHO YMCIY MOCHUIOK 3X0JIOTa B CEKYH]Y.
B unTepBanax Mexy MochlJIKaMu HAPSIKEHUE HA BBIXO/IE MHTErpaTopa sBJISIETCS M0-
CTOSIHHBIM, a MIPUPAIICHUE €r0 MPOUCXOAUT TOJBKO B IEPUOJ HHTETPUPOBAHHSL.

Or1eHKa TJIOTHOCTH CKOTUICHUH MPOU3BOJUTCA KaK B OTHOCUTEIIbHBIX BEIUYH-
Hax, Tak U B a0COMIOTHBIX (IITyKax Ha M3; MITyKax HA MIJII02; IIEHTHEPAX WM TOHHAX
Ha MUJII02 U T.].).

JI71s1 OLIEHKH PBIOHBIX CKOIJIEHUH OOJIbIION BEPTUKAIBHOW MPOTSHKEHHOCTH, a

TaxoKE AJIs1 OLICHKH CKOHJ’ICHHﬁ, COCTOAMMX M3 PA3JINYHBIX BUIOB pBI6, HCOOAHOPOAHO
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pacnpeieNIeHHBIX 10 ITyOHHE, UCTIOIb3YIOT HECKOIbKO WHTETPaTOPOB MJIM MHOTOKa-
HaJIbHBIE HHTETPUPYIOIINE CUCTEMBI.

2.2.3 OnpenesjieHue CKOpPOCTeil PHIOHBIX KOCAKOB. JlJisi IPOrHO3UPOBAHUS
pacrpeziesieHus] CKOIUICHUH, KOCSKOB OTAEIbHBIX PHIO M BEIUYMHBI YIIOBA Pa3HBIMU
OpYAMSIMU JIOBA, HEOOXOMMO 3HATh UX CKOPOCTHU MEPEABUKCHHUS.

CKOpOCTh IBMXKEHHS PbIO 3aBUCUT OT MHOXKECTBA (PAKTOPOB:

® BpEMEHHU roJia U CyTOK;

e BHjA PHIO;

e paszmep pbiO;

® TeMIIepaTyphl BOJIHI,

® CKOpPOCTH IOJABOJHBIX TEUEHU,
¢ (U3HOIOTMYECKOTO COCTOSIHUSL,

Pa3znugaroT ckopocTh, KOTOPYIO MOKET pa3BUBATh €AUHUYHAS PHIOBI B TCUCHUE
JUTUTEIILHOTO BPEMEHH, U CKOPOCTh, KOTOPYIO MOTYT Pa3BUBATh PHIOBI ITPU UCIIYTE.

JJ1st IpOMBICIIOBOM pa3BeIKM Ba)KHO TaKK€ 3HATh CKOPOCTh MEPEMEILIEHUS KO-
CSIKOB pbIObI. CKOPOCTH KOCSAKOB MOKHO ONPEEIIUTh THAPOIOKATOPOM, U3MEPSIS C HE-
MOJABMKHOTO CyJTHA TUCTAHIMIO U KyPCOBBIE y3JIbl HA KOCSIK PhIObI Yepe3 onpe/eseH-
HBIC MIPOMEXYTKH BPEMEHHU.

2.2.4 KoHTpoJIb MapaMeTPOB OPYAUii J10Ba. AmnapaTypa KOHTPOJIS MapaMeT-
POB Opyauii T10Ba peIObI U OOCTAHOBKH B 30HE UX JEHCTBUSA C HEMIPEPHIBHOM Mepeaveit
MOJIy4eHHOM nHGOpMAIIMK Ha OOPT CyAHA HEMOCPEICTBEHHO B MPOIIECCE JIOBA OTHO-
CHUTCSI K KJIaCCYy CHUCTEM TEJIEU3MEPEHUS WM TEJIEMETPHH.

Brlmmyckaemast B HacTosiliee BpeMs amnmnaparypa Jijisi KOHTPOJIs TapaMeTpoB Opy-
I JIOBa MPECTaBIsIeT COOON KOMIUIEKCHBIE CUCTEMBI C MHOYKECTBOM YHHBEpPCAJIb-
HBIX JIaTYUKOB, KOTOPbIE 00ECNEYMBAIOT KOHTPOJb 3a CIEAYIOLIMMU XapaKTepUCTH-
KaMH TPaJIOBOM CUCTEMBI.

® KOHTpPOJIb TOPU30HTA XOJIa TPAJa;
® TI0JIO’KEHHUE OPYIUs JIOBA OTHOCUTEIBHO CY/IHA;

® BEPTUKAIBHOE U TOPU30HTAIBLHOE PACKPBITUE YCThs Tpaa,
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® PaCCTOSIHME MEX]y TPAJOBBIMH JIOCKAMM;
® HaIOJHEHHE KyTKa TpaJia yJIOBOM;
® pacCTOSIHHE OT I0JI00PHI Tpaja J0 IpyHTa.
CBs13b JaTYUKOB C U3MEPUTEILHO-TIEPEIAIOIIUM YCTPOHCTBOM OCYIIECTBIISIETCS
WIH C TIOMONIBIO KaOesst, WM THAPOAKyCTHIECKUM criocoOoM. CxeMa KOMIIeKca KOH-

TPOJIsl MTapaMeTPOB OpPYIUH JTI0Ba 300pakeHa Ha puc. 2.3

\ BousoHmans4oe
pacKpsIm €

Puc 2.3 — CxeMa KOMIUTIEKCa KOHTPOJIS TapaMeTPOB OPYIUil JIOBA:

1 — Baep, 2 — kabenb 30H7Aa, 3 — ebenka kabdens, 4 — 0J0k BUOpatopa, S — OJIOK C
JaTYNKaMH, 6 — TaTYNK KOHTPOJISI HATIOJTHEHUS MEIITKa.

Bce coobmienus, mepenaBaeMble B TEIEMETPHUSCKUX CUCTEMaX KOHTPOJIS Tapa-
METpPOB OPYAHil JI0Ba, MOXKHO pa3esiuTh Ha JIBa BUJIa: HETIPEPHIBHBIE U JUCKPETHBIE.
K HenpepbIBHBIM COOOIIEHUSIM MOXHO OTHECTH CBEJIEHHUS O TaKUX BEIMYMHAX, KOH-
TPOIUPYEMBIX CUCTEMAMH TeJIEU3MEPEHHS, KOTOPBIC MOTYT IPUHUMATH JIFOObIE 3HaYe-
HUS B 3aJ]aHHBIX NpeesiaXx U3MepeHus (Harmpumep, riyOuHa Xo/aa Tpajla, OTCTOSHUE
€ro OT TPYHTa, TeMIepaTypa B MECTE HaXOXKACHHS Tpaja u Jp.). DTH COOOIICHUS SB-
JISTIOTCSL HETIPEPHIBHBIMUA (DYHKITUSIMU BPEMEHHU U XapaKTEPU3YIOTCS TEM, UYTO OIHCHI-
Baromias ux GyHKIUS A(t) MOKET MPUHUMATH JTF000€ 3HAYEHHE B HEKOTOPOM HHTEp-
BaJjie AMMH < A <AMakc B IPOU3BOJIbHbIE MOMEHTHI BPEMEHH.
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K nuckpeTHbIM COOOIIEHUSIM OTHOCSITCS IO3UIIMOHHBIE UIIH TPEEIbHBIE U3BE-
HIEHUS O COCTOSIHUM KOHTPOJIUPYEMBIX 0OBEKTOB (HAIIPUMED, 3aII0JIHEH KYTOK TpaJia
— HE 3aM0JHEH, YaCTh KyTKa 3alI0JIHEHA U T. [1.). DTH COOOIIEHUs OOBIYHO NIEPEIAOTCS
KOHEYHBIM YHUCJIOM OTJAEJIbHBIX 3JEMEHTOB, HAalPUMEpP, UMITYJIbCOB WJIA TPYHI HM-
NyJbCOB (PUKCUPOBAHHON aMIUIUTY/IbI U JJIUTETLHOCTH, HO C ONIPEIEIEHHBIM BPEMEH-
HBIM TI0JIOKEHUEM, 3aBUCSIIIUM OT COCTOSIHUSI U3MEPSIEMOT0 TTapaMeTpa, WIH UMITYJIb-
COB Pa3JIMYHOM, HO PUKCUPOBAHHOM JJIUTEIIBHOCTH U T. II.

B mpocreiiiiem ciayyae UCTOUYHUK COOOILEHUN OMpEesieT U XapakTep CUrHa-
JIOB, UCIIOJIB3YEMBIX JUISl IEPEIaYu 3TUX COOOUIEHUM: TUCKPETHBIE COOOLIEHUS Iepe-
JAI0TCA TUCKPETHBIMU CUTHAIAMH, a HEMPEPBIBHBIE COOOIIEHHUS] — HENPEPhIBHBIMU
CUTHaJIaMHU.

AHanu3 NpUBEJICHHBIX JAHHBIX, @ TAKKE aHAJIW3 OCHOBHBIX 3a/1a4, BBIMOJHsIE-
MBIX aBTOMAaTU3UpOBaHHOU cucteMol PITA, mo3BossieT yrBepkaath, yto PIIA sBis-
€TCsI MOLTHBIM HHCTPYMEHTOM JUIsI IOMOILM CyIOBIaAEbIY 11 3()PEKTUBHOTO MPO-
Mbicia. Hamuume cpenctB sl MOMCKA, CPEACTB AJIA OUEHKH PHIOHBIX CKOIUIEHHWH, a
TaK)kK€ aBTOMATHYECKOE IMOJydeHUue UHQPOpPMAllMA O TMOABOJHON CHUTyalluu JIOBa B
MEPBYIO OYEpEb [T03BOJISIET aBTOMATU3UPOBATH IPUHITHE PELUIEHUI U TEM CaMbIM CO-

KpaTUTb BPEMs JIOBA.

2.3 TpeooBanus k PITA

PaccmoTtpum TpeGoBaHUs, KOTOPBIE MPEIBIBISAIOTCS K PHIOOJOKAITMOHHON ar-
naparype:

2.3.1. Bce 3X0/10KaAIIHOHHBIE CHCTEMBI M AHTEHHbI J10JKHBI ObITH KAJIUOPO-
BaHbl. DX0JIOKAITMOHHBIC CUCTEMBI JIOJKHBI TIPOUTH JBE KaJTUOPOBKU ITPU OCHOBHBIX
cheMkax. [lepBasi kamuOpoBKa OCYIIECTBIACTCS MEPE] HavyajloM, a BTOpas Moclie 3a-
BEpIIICHMS CKaHUpOBaHMs. KamnOpoBKka 3X0JIOKAITMOHHBIX CHCTEM IMPOBOIUTCS HA TOM
e TIyOrHe, Ha KOTOpou OyAeT MPOUCXOJUTh CKaHMpoBaHHUE. JlaHHOE YCIIOBHE BBbI-
MOJIHAETCS MPU CTATHYECKOW YCTAaHOBKE AHTEHHBIX YCTPOMCTB. B ciydae pacronoxe-
HUS aHTEHH B TIOIbE€MHO-OMYCKHBIX YCTPOUCTBAX MPU KATUOPOBKE IXOJOKAITMOHHOM

anmnapaTrypbl OHa JOJDKHA HaXOAUTHCS Ha TOM ke TIIyOMHeE, 4TO W npu cheMke. [lpu
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PaCIOJIOKEHUU aHTEHHbl B OYKCUPYEMOM YCTPOMCTBE, KOTOPOE MPU KOHKPETHOMU
CheMKe OyJIeT epeMeniaThes Ha Pa3InIHbIX TOPU30HTAX, 1IETIECO00PA3HO BBITIOIHATH
KaJTMOPOBKY Ha HECKOJIbKUX TTyOHHaX.

2.3.2. B 3X0/10KaIIMOHHBIX CHCTEMAX IIIyMOBbIE MMOMEXH JT0JKHbI OBITH MH-
HUMAJbHbIMH. [0 ITyMaMu PUHSATO MOHUMATh BCE MHOPOHBIE CUTHAJIBI, KOTOPHIE
HE OTHOCATCA K UCTUHHOMW LIeTu noucka. OJHAKO CIOXKHO pa3/ieTUuTh OTPAXKEHUS OT
CBOOOJHBIX BO3AYIIHBIX MY3BIPHKOB M OT TUIABATENIBHBIX ITy3bIPEH HEOOIBIINX PHIO
WIH OT MYy3bIPHKOB, UMEIOIINX MECTO B CBSI3U C JKU3HEEATEIbHOCTHIO HEKOTOPHIX BH-
JIOB IJITAaHKTOHA. 3BYKH, CO3/laBacMbIe CyJaMu MpH ABUKECHUH, ITy3bIPbKaMU BO3/yXa,
MTOIBOJTHBIM TEUEHUEM, WM IIIYMBI MOPSI, TAK)KE SBIISIOTCS HHOPOIHBIMH CUTHAIAMH
U TPEJICTABIAIOT COOOM MHCTPYMEHTAJIbHBIN IIIyM, KOTOPBIM HE CBA3aH C M3JIydae-
MBIMHU KOJICOAHUSIMU 3X0JIOKATOPOB.

2.3.3. U3mepeHnsi He T0JKHBI cMelIaThesa momMexamu. [lomexamu SBISIOTCS
BCE CUTHAJIbI, KOTOPBIE HE OTHOCSTCS K UCTUHHOM 11€JTU MOMCKA, BKITI0Yask U3 Ty4CHHBIH
3BYK, 00OpaTHO OTPa)KEHHBIA OT BO3AYIIHBIX MYy3bIPbKOB. OJIHAKO CJIIOKHO OTACIUTH
CBOOOJTHBIC MY3bIPHKU OT IJIABATEIBHBIX My3bIPEN MaJbIX PhIO WM OT MY3BIPHKOB, CO-
31aBa€MbIX JIJIs TOICPKaHUS TUIABYUYE€CTH HEKOTOPBHIMU BUIaMU TUIaHKTOHA. [ToMexu
OTIPEENSAIOTCS PU MACCUBHOM COOpPE aKyCTHYECKUX JAHHBIX, C MOCIEAYIOIUM HX HC-
KJIFOUEHUEM TIPU TIPOMBICIIE.

2.3.4. PITA n0J1:kHA 0CYHIECTBJIATH 00Pa00TKY 00JIb1I0T0 KOJI-Ba HH(popMa-
MU B OTPAHMYEHHBIH MPOMEKYTOK BpeMeHU. B HacTosIee BpeMs B 9X0JOKAI[MOH-
HBIX CpPEACTBaX MPUMEHSIOTCSA UU(pPOBbIE MpreMbl 00padOTKH UH(POPMALIUH, UMEIO-
[[M€ OTPOMHBIE MPEUMYIIECTBA TEepe]] AaHAJIOTOBBIMU. Y CIEUIHOE Pa3BUTHE MHUKPO-
AIIEKTPOHUKH TTO3BOJISIET UCIIOJIB30BaTh HEOCTIOPUMBIE TIPEUMYIIECTBA IIUPPOBOI 00-
PabOTKU MOCTYMAIOIIUX THIPOAKYCTUYECKUX CUTHAJIOB HA OCHOBE BBOJIA IIPUHITUIIOB
00pabOTKH paauOJIOKAIIMOHHBIX U PAIMOHABUTAIIMOHHBIX CUTHAJIOB.

2.3.5. YcrpoiicTBa 0ToOpakeHusi UHPOPMALMH T0KHBI ObITH «IPYKeT100-
HBIMM» U He HATPYKATh ONepaTopa NocTopoHHei nupopmanueii. OyHKIIMOHATb-
HbIE MEHIO JIOJDKHBI OBITH CTPYIIIUPOBAHBI MO MPU3HAKY BBIMOIHAEMBIX 3a/1a4. JJie-

MCHTBI MCHIO, KOTOPBIC MMOABJIAIOTCA OJHOBPEMCHHO, I0JIKHBI OBITH CIpyHIIIMpOBaHbI
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0 TTOCIIEIOBATEILHOCTH UX BBIMOMHEHHs. OniepaTop He JOJDKEH 3allOMUHATh HH(OP-
MAIIHIO O TTOCTIeIOBATEILHOCTH POBEICHHBIX OTICPAIIHiA TIPU ITEPEMEIICHUN OT OJTHOU
YaCTH MEHIO K JAPYTOH.

2.3.6. O0opynoBaHue I0KHO 00,1aJaTh CIOCOOHOCTHIO HENMPEPHLIBHO M
YCTOWYHBO PadoTATH MPH PA3JIMYHBIX COCTOSHUSIX MOPSI, MapaMeTPax ABUKEHHSI
Cy/iHAa, BUOpPAIINH, BJIA)KHOCTH H TeMIlepaType, KOTOpble MOTYT HadII0aThCsl HA
Cy/Jax B peaJIbHBIX YCJIOBHAX IKCIIyaTALUH.

JlaHHBIE TPeOOBaHMS 32K IBIBAIOTCS TIPU TPOCKTUPOBAHHUH aIMapaTypPhl U IPH
MPOCKTUPOBAHUY CUCTEMbI HA KOHKPETHOE CYJTHO. BhIIOHEHNE TPUBEACHHBIX BBIIIE

TpeboBaHuii odecneunBaeT 3 PEeKTUBHOE UCTIONIB30BaHUE cucTeMbl PITA.
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3. DOPMUPOBAHUE COCTABA CUCTEMbBI ABTOMATU3ALIUN
N BbBIBOP EE AIIITAPATHBIX KOMIIOHEHTOB

3.1 ®opmupoBanue cocraBa cucrembol PITA

[lepen BEIOOPOM KOHKPETHBIX COCTABJISIONUIUX MPOESKTUPYEMOUN CUCTEMBI HE00-
xoaumo chopmupoBath yHUBEpcanbHbIi cocTaB PIIA, koTopsril o6magaet Ooibioi
7 (PEKTUBHOCTHIO U HE 3arpy>KaeT HKUIMAXK CyAHA U30BITOYHON HH(DOpMaIUEH.

Kak 6b1110 ckazaHo BbllIe, 0cHOBHOE Ha3HaueHue PITA sTo nouck, oOHapyxeHue
PBIOHBIX CKOIUJIEHUI M KOHTPOJIb MOJIBOJIHOM Cpeibl pu Tpombiciie. [loaTomy nepBbim
3BEHOM B Halllel cUCcTeMe OY/IET BIIEPEICMOTPAIINN MOJKUIbHBIN 9X0J10T. BeiOpanHoe
000py0BaHME HEOOXOAMMO UCII0JIb30BaTh HAa MPOMBICIIOBOM CYAHE BBUJLY €r0 OTPOM-
HOM 3¢ dekTuBHOCTU. BriepencMoTpAInii 3X0J0T MPU MPOMBICIIE TPEIOCTABISIET HA-
MBKHEUITYI0 HHPOPMAIIUIO — HH(POPMAIKIO O TIOJIBOJTHOM CUTYyallMH 0 KYpCy JBU-
*eHusl cyaHa. JlanHast uadopmalysi O4eHb BakHA IIPU MPOMBICIIE, T.K. TOMOTAET dKHU-
Ma)xy CyJHa BbIOpaTh MPaBUJIBHBIN MapmipyT U 3OPEKTUBHO UCTOIB30BATH OPYAUS
MIPOMBICIIA.

Jnst monydenus uHGopMaIuy O MOJIBOJIHON cpejie BOJM3U CyJIHA U MOJ KUJIEM
CyllHa B IPOEKTUPYEMOI CUCTEME MCIIOIb3YEM MOJKUIbHBIA THAPOTIOKaTOp. OCHOB-
HOU nHpOpMaIKel, KOTOPYIO MTPEAOCTABISET TUIPOIOKATOP, YCTAHOBICHHBIN MO KH-
JIEM CyJHa, SIBJsieTCsl MH(popMalus 000 Bcel TOIBOJIHOM 0OCTAaHOBKE BOKPYT CY/HA.
[ToydyenHnast oT rugposokaTopa uHGOpPMaIKs MO3BOJISIET CTPOUTH KapThl MMOJBOAHON
Cpebl, MPOCIIEKUBATh BCE MPEMATCTBUS U HAOI0/1aTh 3a PHIOHBIMU CKOTUICHUSIMH.

CrnenyroomuM KOMIIOHEHTOM MTPOEKTUPYEMOM CUCTEMbI OY/IET SBISATHCA OYKCH-
pyemblIil ruaposiokatop. JlanHoe 000py10BaHKUE TO3BOJIUT CJIEIUTH 32 PHIOHBIMU CKOTI-
JICHUSIMU BAAJIM OT CyJHA, TEM CaMbIM yMEHbIIIasi MHOXKECTBO TTOMEX, BO3HUKAIOIIINX
y JIOKaTOPOB, YCTAHOBJICHHBIX Ha Kopmyce cynHa. Mudbopmarus, moixydeHHas ¢ gaH-
HOT'O YCTPOMCTBA, MO3BOJIUT BHIOPATh ONTUMAIBHOE JBWKCHHUE CyIHA TIPU MIPOMBICIIE
U TEM CaMbIM CHHU3UT BpeMs TPOJIOBa, B MEPBYIO OYEpPE/b, 3a CUET HAOIIOJCHHS 32
ITOJABOIHOM CpeIol B HEMOCPEIACTBEHHON OJIM30CTH OT TpaJia.

[TocneqHUM 3J1EMEHTOM MPOEKTUPYEMOM CUCTEMBI OYIET SBJISITHCS OE€CIIPOBO/I-

Had CUCTCMa KOHTPOJIA Tpalia. I[aHHaH CHCTCMaA COCTOUT M3 MHOXCCTBAa AAaTYHUKOB U
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npuOOpPOB AJIsE OTOOPaXKEHHUS COCTOSIHUS Tpasia U TPaJoBbIX 1ocok. UHdopmanius, mo-
Jy4eHHas! OT JAaHHOM CHCTEMBI, M03BOJIAET 3((HEKTUBHO UCTIOIB30BATh OPYAUS MPO-

MBICJIa, COKpAallaTb BpEM: IIPOJIOBA, T.C. IIOJIHOCTBIO daBTOMATU3HUPOBATL KOHTPOJIb 34

OpYAMEM JIOBA ITPU MPOMBICIIE.
Ha puc.3.1 noka3aHbl BCe 3JIEMEHTHI IPOESKTUPYEMOM CUCTEMBI.
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Puc. 3.1 — CocraB cucremsl PITA

1 — BepencMOTPSIIHIA 9X0JIOT, 2 — TUAPOITIOKATOP, 3 — OYKCHUPYEMBIN TUIPO-
JIoKaTop, 4 —cucTeMa KOHTPOJISl TapaMeTPOB OpYIuii JIOBA.

Jlanee npoaHaIM3UpPyeM COCTABIISIFOIINE TPOCKTUPYEMOIM CUCTEMBI U BBIOEPEM HaCTH

CUCTEMBL.
3.2 BuiGop 3x0.,10TA

[lenTpanbHbIM d3JIeMEHTOM cUCTeMbl PIIA SBISIOTCA 3XOJOKAIIMOHHBIE CH-

CTEMBEI. HepBLIM H OOJHUM M3 CaMbIX BaXHbBIX COCTaBJISAIOIIUX HpOGKTpreMOﬁ CH-

CTEMBI SIBJISIETCS] BIIEPEACMOTPSILIUN 3XOJOT.
B HacTosiee BpeMsi UMEIOTCSI MHOKECTBO CUCTEM JIJIsi CKAHUPOBAHMSI TIOJIBOI-

HOU cpenpl niepes cynHoM. [IpoananusupoBas 00MIbIIOE KOJIMUYECTBO IXOJIOTOB OBLIO
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pelIeHO BBIOpaTh YHUBEPCAIBHBIN BApUAHT, KOTOPHIH MOXKET 3P(EKTUBHO UCTIOIB30-
BaThCs Ha JIIOOOM MPOMBICTIOBOM cyiHE, a uMeHHO cuctemy Simrad SN90. Kommuiekc

JAHHOM CHCTEMbI U300pakeH Ha puc 3.2.

Puc 3.2 — Kommuiekc cucrembr SN90

1 — MuoromydeBoii BudbpaTop SNIO; 2 — npuemonepenaTank; 3 — 610k 00padoTKH; 4
— OomeparopcKas MmaHesb; 5 — JUCIUICH.

[TpuHUIMT AEUCTBUS CUCTEMBI 3aKJII0YAETCS B CJICAYIONIEM: IPUEMOTIepeIaTyuK
TeHEpUPYET IJICKTPUUECKUE CUTHAJBI, KOTOPhIE MOJatoTcs Ha BuOpartop. Bubpartop
npeodpa3yeT FAESKTPUUECKYIO PHEPTUIO B (PU3HMUECKUE BUOpalUK. DTH BUOpAIIUU U3-
MEHSIIOT JIaBJICHUE BOJIBI U CO3AAI0T aKyCTUYECKUN UMIYJIbC, KOTOPBIN MOCHLIAETCS B
Boay. OTpakeHHbIE aKyCTUUECKHUE CUTHAJIbI MPUHUMAIOTCS, TPeoOpa3yroTcs B DJICK-

TPHUUYCCKUC, IICPECAAIOTCA HA IIPUEMOIICPECAATINK, I'IC YCUIIMBAIOTCA, KOHBCPTUPYIOTCS
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B nu(ppoBoii popmat u moctymnaroT Ha 6510k 00padboTku. [locne sToro curnansr oOpa-
0aTBIBAIOTCS M TIOCTYIAIOT Ha auctied. Ympasinenue cucremorr SN0 mpoucxomur ¢
MTOMOIIIBIO ONEPATOPCKOMN MaHEH.

Baxneimmm 31eMeHTOM B TaHHOW CUCTEME SIBJISIETCS MHOTOJIYY€BOU BHOpaTOp
SN90 xoTOpHIif coueTaeT B cede THAPOJIOKATOP U HECKOIBKO BIEPEACMOTPSIIUX IXO-
J0TOB. [ 'MIposIOKaTOp B TAaHHOM CHUCTEME 00ECIIeunBaeT MOUCK PHIOHBIX CKOIUICHUH B
TOPU30HTAJIBLHOM TUIOCKOCTH, @ BIPEICMOTPSIIIHE 3XOJIOTHI OTOOPAKAIOT PHIOHBIC
CKOIUICHUS] OTHOCUTENILHO IPYHTA U MPEIOCTaBISAIOT MHGOPMAIIUIO O MOJBOJIHON CH-
TyaIuu 1o Kypcy IBWKEeHHs cynHa. [IpocMaTrpuBaeMast 001aCcTh € TOMOIIBIO JAHHOM

CUCTEMBI NMpEeJCTaBIeHa Ha puc. 3.3.

Puc. 3.3 — IlpocmarpuBaembie obsactu cucteMbl SN0
MuoronyueBoii Buopatop SNIO:
e Iwmeer 256 mydeii, KOTOpbIe (POPMUPYIOT FOPH3OHTANBHBIH cexTop 160° u BepTH-
KanbHbI cextop 80°.
e Imeer Tpu dy4a ¢ MUPHHOI 6°;
e llmeer QpyHKIMIO HACTPOMKH Jydeil, T.e. omepaTop cHOCcOOEH 3a/1aBaTh JIIOOOMY
JTydy HakjIoH B npenenax ot 0 1o 90° u wactory B npenenax ot 70-120kI .
o lMmeer QpyHKIMIO HACTPOUKH HAIIPABICHUHN JIyueH, T.e. ONepaTop MOXKET HaIrpaB-
JSITh JTy4YH B JIFOOYIO CTOPOHY, HO B IIpeiesiax oOLiel rOpU30HTaIbHOM AUarpaMMel.
Jnsa s¢pdextuBHON paboThl anmnapatypsl Buoparop SN0 ycranaBimBaeTcs B
HOCOBOM YaCTH CyJIHA, B IEPBYIO OYEPE/b, ISl HEUTPAIM3AaUK IOMEX OT BUHTA U ITy-
3bIPHKOB BO3/lyXa, BO3HUKAIOIIMX MPU JIBIXKEHUH cyiHa. [IpremonepenaTunk HeoO6Xo-
IMMO pacrojaratb B HEMOCPEICTBEHHOM OJIM30CTH OT BUOpaTopa, T.K. CUTHAI, TOJY-

yaeMbIil ¢ BUOpaTopa SIBJISIETCS OUYE€Hb CJIa0bIM. bjiok 00pabOTKM yCTaHABJIMBAETCS B
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HETMOCPEICTBEHHON OJTM30CTH OT XOJ0BOTO MOCTHKA, TJI€ PACIIONAraloTCs TUCIIICH U
orepaTopcKasi maHelb.

W3 Bcero BBINIECKa3aHHOTO MOYKHO CZENIATh BBIBOJI, UYTO JaHHASI CHCTEMA SIBJISI-
eTCSl YHUBEPCATbHONW M TOJIXOAMT JJIsi OOJIBIIMHCTBA IPOMBICIOBBIX Cy/I0B. Simrad
SN90 no3BouT 3(phEeKTUBHO CIASTUTH 3a TTOJABOJTHON CUTYAIMEH IO KypCy JBMKEHUS

CyJlHa ¥ BBIOMPATh CaMbli ONTUMAJIbHBIM MapIIPYT JIJIsi PHIOHOTO MPOMBICIIA.

3.3 Bb10op NOAKMJIBLHOI0 rHAPOJIOKATOPA.

p JIns1 HenpepbIBHOTO HAOIIOACHUS 3a MOA-
BOJHOM 00CTaHOBKOW BOKPYT Cy/JIHA B MPOEK-
- - TUPYEMOM CHUCTEME NPUMEHUM THJIPOJIOKA-
° 5 ° TOp Kpyrororo o63opa. B kauecTBe ruapiio-
[ ] Katopa KpyroBoro o003opa MPUMEHUM CHU-
. . cremy Furuno FSV-85.

= L ‘“L"mrﬂ - Kowmruiekt o6opynoBanusi TaHHOW CHUCTEMBI

n300pakeH Ha puc 3.4 (cnesa).
3 1 — BuOpatop; 2 — npueMonepenaTyuk; 3 —
UHTEPPENCHBIN MOYIb; 4 — TaHeb YIpaB-

o R JIEHHUS; 5 — Tpo1eccop; 6 — MOHUTOP

[TpyuHLIMIT TEUCTBUS CUCTEMBI 3aKJITIOYACTCS

B CIIEYIOUIEM: MPUEMOIEPENATUYUK Te€HEePHU-

£

pYET AJIEKTPUUYECKUE CUTHAJIbI, KOTOPHIEC MO-

¢ vreeeresieen *
natotrcs Ha BuOpartop. Bubpartop mpeoOpa-

3yeT AJIEKTPUUECKYIO0 SHEPrUI0 B aKyCTHUYe-
CKHE
MMITYJIbC ¥ MOCHIIAIOT B MOpe. OTpakeHHbIE aKyCTUYECKUE CUTHAJIBI IPUHUMAIOTCS,
peoOpa3yoTcs B dJIEKTPUUYECKHE, TIEPEAAIOTCS Ha TPUEMOTIEPEIaTIHK, T/Ie YCUINBa-
I0TCSI, KOHBEPTUPYIOTCS B IU(PPpOBOI (hopMaT U MOCTYMAIOT Ha IIEHTPATBHBIIN MpoIiec-

cop, e 00padaTbIBalOTCA U IOCTYNAOT Ha yCTPOMCTBO OTOOpakeHUsI UH(OPMALIUHL.
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VYrpaieHre CuCTeMON MPOUCXOUT € MTOMOINIBIO MAHEH YIIPABICHUS, KOTOPAst
CBsI3aHA C MPUEMOIIEPEAATUHK U MPOIIECCOPOM Uepe3 UHTEP(HEHCHBIN MOTYITb.
TexHuyeckue XxapakTepucTUKu ruapoiaokaropa FSV-85:
e Meroa ckanupoBanus: [TonHocTI0 IUPpoBOE HOpMHUpPOBAHUE TyYa.
e JlanpHOCTB: 3200M.
e Yacrora 71 -84 kI 1.
e Aynuonouck: o Beidopy: 30°, 60°, 90°, 180°, 330°.
o [Ipuem: YcuanTenb-HaKOMUTEIb, TOJTHOCTHIO ITM(pOBOE (OpMUPOBAHUE JTyYa.
e Jlnama3oH ckaHUPOBAHUS B BEPTUKAIBHOM mtockocTtr 0°- 90° (BHU3). Yron
HakJoHa -5°- 90° (BHU3).
OcHoBHBIE BO3MOKHOCTH FSV-85:
e 90-rpamycHblif ceKTOp OOHAPYKEHUS B BEPTUKATHHOM IJIOCKOCTH;
® [IOMCK PHIOHBIX CKOIJIEHUH B TOPU30HTAILHOM M BEPTUKAIBHOM HAINPABICHUSX;
e 0TOOpaXeHHE pacCIpeIeNICHUs 9XOCUTHAJIA MO0 MOIIHOCTH C TTIOMOIIBIO TUCTPO-
IpaMM phIO;
e oTOOpakeHHe phIOOJIOBHON W HABUTAITMOHHOW UH(OPMAIIUU 11T UHTYUTHUBHO-
yA0OHOTO yIpaBeHUs;
® OIIEHKa CKOPOCTH PBIOHI,
® MOJYyYECHHUE YETKOTO M300paKeHUsI OIBOJITO MPOCTPAHCTBA OJiaroaapsi KOMIICH-
caluu OOPTOBOM M KUJIEBOM KAYKH.
Hcxonas u3 BBINIETIEPEUUCIICHHOTO, MOKHO C YBEPEHHOCTh CKa3aTh, YTO TUIPO-
JIOKaTOp KPYTroBOTO 0030pa ABJISIETCS HEOTHEMIIEMOM YacThIO B MpoMbIciioBOM PITA.
CxaHupOBaHME TIOIBOIHON CPEJIbl BOKPYT CyHA MTOMOTAET KUIMAKY C TTOJTHOCTHIO

KOHTPOJIMPOBATh CUTYALMIO ITPU IPOMBICIIE U CTPOUTH KapThl NOABOJHON CPEJIBL.

3.4 Bbi0op OykcupyeMoro ruipoJioKkaTopa.

3anady AanbHEro oOHapyKeHHs! phIOHBIX CKOIJICHUH M yBEIMUYEHHUE MpOocMart-
puBaeMoro o0beMa B MPOEKTHUPYEMOM cucteMe OyJeT permaTh OyKCUPYEeMblid THIPO-

JIOKaToP.
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B kauecTBe OykcupyeMOro ruaposiokatopa MPUMEHHUM TpPajoBBIA coHap TS-

337A (puc 3.5).

Puc 3.5 - Tpanossrii conap TS-337A

TS-337A - 310 KabenbHas cucTeMa MOHUTOPUHTA Tpasia, peIHa3HAYeHHAs JIJIs
YIIYYIIEHUST KOHTPOJISI ¥ TIOBBIIICHHS () ()DEKTHBHOCTH TIPH MEIarHdecKOM U JOHHOM
TpasieHuH. JJaHHBIN THAPOIOKATOP MO3BOJISIET HAXOIUTh KOCSKH PHIOBI M MOKET KOH-
TPOJMPOBATH OCHOBHBIC IMapaMeTPhl OPYIHH JIOBa (paCKpBITHE Tpajla, PacXOXKICHHE
TPaJOBBIX JIOCOK).

TpasoBblil 070K UMEET KOMITAC, JATYMK INIyOUHBI X0/1a, TEMIIEPATyphl U TPUEM-
HUK JJaHHBIX O HAMOJHEHUH Tpaia. Jlyd OykcupyeMoro conapa uMeeT PyHKITUIO pery-
JUPOBKH yTIIa, YTO TOJOKUTEIBHO CKa3bIBAETCs Ha MpoIriecc JoBa. B »Tol cucteme
MCIIOJIb3YETCs U3JIydaTellb KpyroBoro 0063opa. Mzmyuarens kpyroBoro 063opa obecre-
YHBACT MOJIHOE U HEMEJIEHHOE CKAaHUPOBAHKE MOABOJHON CPEJIbI.

OcHOBHBIC XapaKTEPUCTUKA TpaIOBOTO coHapa TS-337A:

o MakcumainbHas riryouna - 2000m.;

o Jnamazon — 0 — 250m.;

. Temnepatypa — ot 5°C mo +35°C;

° Yacrtora ooHoBieHus — 0,8cexk.;

. Yacrora rugponokaropa — 120kI 1;

. Vron kpena/nuddepenTa +/- 60°;

o Bpewmst pabotsl ot 6atapeun — a0 1000 vacos.
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Beinecenue ruziposokaropa 3a OOpT CyAHa JaeT MHOXECTBO IUIIOCOB Ha Mpo-
MBICJIE, @ UMEHHO:
o HaVMEHBIINK YPOBEHb IIYMOBBIX IOMEX (OT rpeOHOr0 BUHTA, MEXAHU3-

MOB | T.]l.) IpU paboOTe THIPOJIOKATOPA;

° YIYUIICHHBIC YCIOBUA I O6CJIy}KI/IBaHI/IH M PEMOHTA r'uApoJIoOKaTopa,
o obecrieyeHne MaKCUMAJIbHOW TAJIbHOCTH HAOIIOAEHUS 32 00BEKTOM IMPO-
MBICIIA,;
° HAaUMCHBIINN YPOBCHb IIIYMOBBIX IIOMEX OT MOPsI,
° YMCHBIICHHUC BO3I[€ﬁCTBHH ITIOMECX OT KHHBBaTCpHOﬁ CTpyHu CyJHa.
Oucnnei Oneparopckas
TS-337TA naHens TS5-337A

CTpykTypHas cxema CHUCTEMbl OyKCHUPYEeMOTO

IruapoJIoKaTopa IIpcaAcTaBjICHA Ha PHC.

Bnok o6padokm TS-337A 3.6 (cneBa)

OCHOBHBIM HCOOCTAaTKOM IIPpH HMCIIOJIB30Ba-
Mpwemonepegarymk TS-337A
HUM OYKCHUPYEMOIO THAPOJIOKATOpa SBISETCS

HGO6XOI[I/IMOCTB HUCIIOJIB30BaHUA AOIIOJIHHUTCIIb-

Ne6eaxa ana kabens HOH J1e0eKM IS CreIMaIbHOro Kabelb-Tpoca.
rmaponoKaropa
OnHako, BO3MOYKHOCTH, KOTOPBIC TTPEIOCTABIISET

JJAHHOE YCTPOWMCTBO MOJHOCTHIO OIPABABIBAET

Tpanoeslid coHap TS-337A €TI0 NPUMCHCHUC ITPU ITPOMBICJIC

3.5 BbiOop ycTpoiicTBa KOHTPOJISI IAPAMETPOB OPY/AMii JI0BA

B nacrosiiee Bpemst annapatypa KOHTPOJISl TApaMeTPOB OPYAui T0Ba MPEICTaB-
JsieT coO00M KOMIIJIEKCHBIE CUCTEeMBI. [[aHHBIE CUCTEMBI COAEPIKAT MHOMKECTBO JIaTuH-
KOB, KOTOPBIE MPEAOCTABIISIOT OTPOMHOE KOJTUYECTBO MH(POPMAIIUU O TIOJIBOTHOM CH-
Tyaruu. JIJst mpoeKTHpyeMOil CUCTEMBI UCIIOJIb3yeM OECTIPOBOJHYIO CUCTEMY KOH-

TPOJIS Tpaja.
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CTpykTypHas cxeMa CUCTEMbI IapaMEeTPOB OPYAMIA JIOBA IPEICTaBIIEHA HA pUC 3.7.

MepcoHasbHbI KOMMbIOTEP

Bnok o6paboTkn

Linchposoli npuemHuK

fvapodhoH H4 MapodhoH H4

[aTunKM KOHTPOSIs Tpana

Puc 3.7 — Cucrema napameTpoB opyaui JoBa

[TpuHIIUTT IEHCTBUS CUCTEMBI 3aKIIFOUAETCS B CIASAYIONMIEM: TUAPO(OHBI MPUHU-
MaIOT CUTHAJIBI OT IATYUKOB, YCTAHOBIICHHBIX Ha OPY/IUH JIOBA. JlaHHbBIE CUTHAJIBI KOH-
BEPTUPYIOTCS B AJICKTPUUYECKUE U TOAar0TCa Ha HudpoBoil mpueMHUK. B uudporom
MIPUEMHUKE CUTHAJIBI YCUIIMBAIOTCS, YCTPAHSIIOTCS TIOMEXH U Jlajiee 00padaThIBalOTCs
B CIICIIMATILHOM OJIOKE JJ1sl OTOOpakeHus: MHPOpMaIuU Ha JUCILIEE.

OCHOBHBIMHU 3JIEMEHTaMU B IAHHOW CUCTEME SIBJISIFOTCSL:

1. 'uapodon. ['mapodoH B cucTeMe KOHTPOJIS Tpaja sIBISCTCS IEHTPAIbHBIM 1
CaMbIM Ba)XHBIM KOMITIOHEHTOM CHUCTEeMbI. ['HapodoH mojiydaeT aKyCTUYECKUE CHUT-
HaJIbl OT JATYUKOB OPY/AHI JIOBA U MPeoOpas3yeT Uux B dIECKTPUIECKUE CUTHAIIBI, KOTO-

phi€ B IOCIIEAYIOIIEM NIEpeatoTcsl Ha HM(POBOI MpHUEeMHHUK, 00padaThIBalOTCS B CIie-
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[UATBHOM OJIOKE U MOCTYIAIT HAa YCTPOHUCTBO O0ToOpaskeHus: nHpopmanuu. s npo-
exTupyemoit cuctembl BbioepeM ruapodon H4 B30x50 oT HOpBexkckoil (upmbl

«Scanmar» (puc. 3.8).

Puc. 3.8 — I'mapodon H4 B30x50

[Tpennaraemsrii rupodoH MpeaHa3HaueH A paboThl Ha POMBICTIOBBIX CyAax
U CIIOCOOEH MPUHUMATh BCE CUTHAJBI OT JIATYUKOB, PACIIOIOXKEHHBIX B TOJIBOJHOM
cpene.

OcnoBHbIe xap-ku ruapodona H4 D30x50:

) Jnanazon gactot. 40,8 — 44,8 kI'11.

o Cekrop npuema (3 1B): ropuzonTansHas miockocts — 50°, BepTukanbHas
mwiockocts — 30°,

. Haxnon ocu Bam3 — 20°.

J171st TOJTHOTO OXBaTa MPH JHOOBIX MOTOJHBIX YCIOBHUSIX PEKOMEHIYEMO MpUMe-
HATb 2 1 Oosiee TuAPO(OHOB (B 3aBUCUMOCTH OT CYJIHA).

2. laTyuku. /[ obecrieueHne moJHOTO AUCTAaHIIMOHHOTO KOHTPOJIS MapaMeT-
POB OpyAuil JOBa HEOOXOAMMO HCIOIB30BATh OOJBIIIOE KOJIMYECTBO JATYMKOB, yCTa-
HABJIMBAEMBIX Ha Tpasie, Ha TPAIOBBIX JOCKAaX W Ha CIIETIKE TPAIoB (TIOCIEAHEee TpH
WCIIOJIb30BAaHUU IBOWHBIX U TPOMHBIX TpajoB). OCHOBHBIMH MTapaMeTpamMu, KOHTPOJIHU-
PYEMBIMH TIPH PHIOHOM ITPOMBICIIC, SBIISIOTCS:

d)  pacCTOSHHE MEXIy TPAJOBBIMH JJOCKAMU,;

b)  riyOuHa Xo1a T0COK;

C)  yroux kpeHa u guddepeHTa TPaJoBbIX TOCOK;

d)  Temmeparypa BOIbI;
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€)  3axoj yJioBa B Tpal;

f) BEPTUKAIILHOE PACKPHITHE TPAJIa;

g)  paccTOsHHS OT BEpXHEH M HWKHEH MOoA00pHI 10 TPYHTA;

h)  ckopocTh MOTOKA MPOJIOJIEHOTO ¥ OOKOBBIX ITOBOIHBIX TCUCHUH;
1) yIJIbl HAKJIOHA Tpaia;

)] HAIOJIHEHUE KYTKa TpaJyia yJI0BOM.

J1J1 KOHTpOJIs TapaMeTpoB a, b, ¢, d B mpoekTupyeMoii cucteme OyIyT CITYKUTh

natunku SS4-D-VTLA (puc. 3.9)

Puc. 3.9 — latunx SS4-D-VTLA

1- ykazaTenau mo3uliMi MOHTaXka; 2 — UHAUKATOP U3MEPEHUS PACCTOSTHUS;, 3 — UBITY-

yaTelslb KaHajla CBSI3U MPaBoro 60pTa; 4 — u3nydyaresb KaHalla CBS3H JIEBOro 00pTa;

5 — CKOOBI 151 IEPEHOCKU, KPETUICHUS, 3apsAJIKU U KOH(PUTYpalMK AaT4yuKa; 6 — jie-

TEKTOP MOPCKOM BOBI; 7 — OTCEK ¢ OaTapeeii; 8§ — U3mydarelnb JUisl U3MEpPEHUs pac-
CTOSIHUSL.

OcHoBHbIe xap-ku SS4-D-VTLA!:
e pabouas yacrora - 40,8 — 43,4 kI'11;
e 1mpuHa ay4a - 55° (10 yposHio -31B);
® JTANIbHOCTH J10 cyaHa — 110 2500m.;
e u3Mmepenue riayounsl — A0 1800M. (TouHocTh 1M.);
e u3MepeHue TeMieparypsl — ot -5 10 +30 °C (Tounocts +/- 0.15 °C);
e u3mepenne qudepenta - ot -90° 1o +90° (tounocts +/- 19);

e wu3Mepenue yria kpena - ot -90° no +90° (rounocts +/- 1°);
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e u3MepeHue pacctossHus — ot 0 7o 600m. (Tounocts +/- 0,5% OT mokazaHus);
e BpeMs paboTsl oT 6aTapeu — 10 700 yacos;
e TeMIl OOHOBJIEHU MMOKa3auuii - ot 3 10 20 c.;
e MakcuMaibHas padodas rmyouna — 1500m. moctostHHO (0 2000M. B TeUeHHH
HEMPOJI0JKUTEILHOTO BPEMEHH ).
JIaHHBIN TaTUYUK YCTAHABJIMBACTCS HA TPAJIOBYIO TIOCKY. B mpoektupyemoit cu-
cTeMe HEOOXOJIMMO YCTaHOBUTH Mapy YKa3aHHBIX JATYUKOB JUIsl oOecrieueHus pabo-
TOCIIOCOOHOCTH 3as10kKeHHBIX ¢yHKUMNA. Ha puc 3.10 yka3zaHn BapuaHT yCTaHOBKH JIaH-

HBIX JaTYMKOB Ha TPAJIOBBIC JOCKH.

(S

Puc. 3.10 — Ycranoska natunkoB SS4-D-VTLA Ha TpanoBbie JOCKH

1 — Hatuuk SS4-D-VTLA (rnaBuslii), 2 - Jlatank SS4-D-VTLA (Begombrit)

Ha pucynke, naT4mk, KOTOPBIM U3MEPSET PACCTOSHUE HA3BIBACTCS TJIABHBIM.
OTOT AaTYUK MEPENAeT CUTHAI HAa OCTaJbHbIE JATUYUKHU, KOTOPbIE HA3bIBAIOTCS BEJO-
MbIMU. BeloMble TaTYMKKA OTBEYAKOT HA ATOT CUTHAJI, U TJIABHBIM TATYUK BBIYUCIISECT
pacCTOsIHKUE 10 BPEMEHHOM 3aJIepKKE U CKOPOCTH 3ByKa. CKOPOCTh 3ByKa HE MOCTO-
SIHHA, a 3aBUCUT OT TeMIIEpaTyphl, TIyOUHBI U coneHocTU. [loaToMy B gaTdumkax Jyis
BBIYMCIICHUSI CKOPOCTH 3BYKa HMCIOJIB3YIOTCS U3MEPEHUsI TeMIepaTypbl U TIyOUHBI.
CoeHoCTh MOXKET 3371aBaThCsl MPU KOHDUTYPUPOBAHUY JaTUUKA. YTOJI KpeHa U aud-
(dhepeHTa TpaJOBBIX JOCOK OMPEACIISIETCS pa3HUIICH MOKa3aHWM TTyOWHBI Y JaHHBIX

TATYUKOB.
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CriennanmcThl B TPOMBICTIOBOM 00JIACTH CUMTAIOT IAHHBIN JAaTYNK HAWBAKHEH-
MM, T.K. HAOJII0JIEHHE BO BpeMsl TpaJeHHs 3a TPaJOBBIMU JOCKAMH JIa€T OUYEHb BaX-
HYI0 MH(QOPMAIHIO, 8 UMEHHO — PACXOKIEHHUE TPAIOBBIX 10COK. C MOMOIIBIO JTaHHOU
uH(pOpMaIuu BeIOUpaeTcs TpeOyeMblil yroi ataku. Tak ke ¢ MOMOIIbI0 HHPOPMAIIHH,
MOJIy4aeMOM C JaTuuKa JOCOK, BBISBIISIOTCS aBapUiHBbIE CUTYallH, HAIIpUMEp, Iepe-
XJIECT JIOCOK.

Jiist KoHTpOIIst mapaMeTpoB €, f, g B mpoekTupyemoii cucteme OyAeT CITyKUTh

TPaJIOBBIi 3X010T (puc. 3.11)

Puc.3.11 — TpanoBslii 3X010T

JIaHHBIN JaTYUK MOXET UCIOIb30BATHCS MPU JOHHOM M MEJaruueckoM Tpalie-
HUU NPAKTUYECKH B JTI0OOM palioHe Mupa. MecToM yCTaHOBKH TPaJIOBOTO 9X0JIOTA SIB-
JsieTCsl BEpXHss oa00pa Tpaa.

OCHOBHBIMH BO3MO>XHOCTSIMH TPAJIOBOI0 3X0JIOTA SIBISIIOTCS .

o oOHapy>keHHe pbIObl, KOTOPBIE HE BUJIHBI HAa 3XO0JIOTE CYJIHA;

o M3MEPEHHE BBICOTHI PACKPBITUS Tpajia, BBICOTY OT BEpXHEH MOA00pHI A0
JTHA, MOKAa3bIBAET KOHTAKT C TPYHTOM,;

. MIOKA3bIBAET 3aX0J YJIOBA B TPAJL.

OCHOBHBIE XapaKTEPUCTUKH TPAIIOBOIO 3XOJIOTA:

o pabouast yactora - 43,6 — 44,8 kI'Iy;

. mmpuHa Jty4da - 70%
) MakcuMaJibHas TiryouHa — 1200m.;
) yacToTa 3xoJiota — 97kl 11.;
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. mMpKHa J1yda sxonora 40°;

° JTaIbHOCTH 70 cyaHa — 2000M.

° JUTUTEIBLHOCTB paboThl: OT 10 10 25 yacos.

J1J1s1 KOHTpOJIS TapaMeTpoB N, | B MPOEKTUPYEMO CUCTEME OYACT CIYKHUTh JaT-

4yHK 1oToka (puc 3.12).

Puc.3.12 — JlaTuuk noToka

JlaHHBIN TaTYMK M3MEPSeT HalpaBJICHUE W CHUITY JIFOOOTO TeUSHHUs, IepeceKaro-
ITIETO TUIOIIAIb YCThsI Tpasia, TAKUM 00pa3oM TaTuyUK COOOIIAeT ONTUMAIBHO paboTaeT
Tpan win HeT. OH MOXKET yCTaHABIMBAThCS Ha BEPXHEH MMo00pe Tpayia ¥ Ha CETOUYHOM

YacTH TpaJja.

Tpan, uaymuii Mo nMogBOJHOMY TeUeHUo 0osiee 3PEeKTUBEH, 4eM Tpaj, KOTOo-
PBIM UMEET MEPEKOCHI.

[Tepexocel Tpana BO3HUKAIOT MO pa3HbIM MpuunHaM. K mpuumHaM mepekoca
TpaJia OTHOCSIT: CHJTY TIOJIBOJIHBIX TCUCHHWH, HAIPaBJICHUE TIOJIBOJHBIX TEYCHUH, Tpa-
JIEHUE BJI0JIb HAKJIOHHOM MOBEPXHOCTH; OITMOKA B OCHACTKE TpaJa.

JlaTunk mOTOKa U3MEPSIET CHUITY M HAIpaBJIEHUE JIIOOOTO TEYCHHS, TIepeceKaro-
HIEro IJIOLAAb yCThs Tpajia. OntuManbHas paboTa Tpajia JOCTUTaeTCs 3a CUET IMOj-
CTPOMKH JAJTMHBI BA€POB 0 MOMEHTA MPUBEACHHUSI OOKOBOTO TEYCHHS K HYIIIO.

OCHOBHBIE XapaKTEPUCTUKU TPATIOBOTO IXOJIOTA!

o pabouas yactora - 40,8 — 43,4 xI'1;

. IMpuHa JTy4da - 55

o MakcuMaibHas riayouHa — 1200m.;
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° JaIbHOCTH 10 cyaHa — 2500M.;

° JUTUTEBLHOCTB paboThl: 60 yacos.

o M3MEpPEHHE MOTOKA BOABI BJIOJIb TpAeKTOpHH Tpajia — oT 0 10 6 y3IoB;

. M3MEpEHrEe MONEPEYHOr0 MOTOKA BOJIbI K TpaekTopuu Tpaia — ot 0 1o 3
y3JI0B,;

o TOYHOCTH M3MepeHwuid +/- 10%.

Jlns onpeneneHuss HaloJIHEHUS KyTKa TPaJla B IIPOEKTUPYEMOU CUCTEME UCIIOIb3YEM

MHOTO(YHKITMOHANBHBIH daTduk SS4-P-VLT (puc 3.13).

Puc 3.13 - mHOrOdyHKIIMOHANBHBIN qaTauk SS4-P-VLT

Hatuuk SS4-P-VTL ¢upmsl siBiIsieTcss yHUBEPCATbHBIM U MHOTO(YHKITHOHATb-
HBIM JIaTYMKOM JIJIsl U3MEPEHUs [NIyOUHBI, TEMIIEpaTyphl, yIia KpeHa/TaHraxa, yjioBa
Y pa3pbiBa jAenu. JJaTyuk TakKe MOXKET MPOU3BOJIUTh U3MEPEHUS IPHU MEPEKPyUInBa-
HUU WK OYKCUPOBKE KyTKa BBEPX JHOM.

B npoektupyemoii cuctemMe UCnoJib3yeM JTaHHbIN JaT4YHK Il ONPEACIICHUS 3a-
MOJIHEHUSI KyTKa Tpayia. OnpeeneHre KOJIM4ecTBa pblObl B KYTKE MPOUCXOIUT Ha OC-
HOBaHUU TPAJAULIMOHHOTO U3MEPEHHUS PACTATUBAHUS CETH.

Tax xe onpeneneHue yjioBa MOXKET U3MEPATHCS
C IIOMOIIBIO KOHTPOJIS yrila KpeHa. Bo Bpems 3a-
MIOJIHEHUS KYTOK PacTATMBaeTCsl, YTO IPUBOJIUT K

HU3MCHCHUIO YyIJIa KPCHA B PA3JIMYHBIX MCCTAX

(puc 3.14)

Puc 3.14 (cneBa). I3MepeHne KpeHa Ha KyTKe.
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N3mepeHne KpeHa ¢ MOMOIIBIO TaTYMKa IMO3BOJIUT MOJIYYUTh JAHHBIE O 3aI0J-
HEHUHU KyTKa HE3aBUCHMO OT THIIOB SYEEK CETH.

OT0 00ecreynT MOCTOSHHBI MOHUTOPUHT 3alOJHEHHS] KyTKa, B OTJIMYUE OT
TPaJMLIMOHHOTO JIaTYMKa YJIOBa, KOTOPBIM IOKa3bIBaeT JMOO MOJHOE 3aIOJIHEHUE,
a1M00 OTCYTCTBHE 3aIIOJIHEHUS B MOJO0XKEHUH, B KOTOPOM OH yCTaHOBJIEH. OOBIYHO Ha
CeTh KpersT 2 uin Oosee naTuukoB yiosa. Ha puc 3.15 mokasan BapuaHT yCTaHOBKU

JaTYUKOB Ha Tpall.

Puc. 3.15 — Bapuant ycranoBku gatunkoB SS4-P-VTL Ha Tpan

Hatuuk o mudpoit «1» curHaau3upyeT o0 Havaie 3aroJHeHHs KyTKa, TaTIYiK
o1 HUGpoi «2» CUTHAIM3UPYET O MOJHOM 3aI0JHEHUH KYTKA.
OcHoBHbIe XapakTepuctuku SS4-P-VTL:

o pabouast yactota - 38,9 — 43,4 k['1y;

. IMpuHa JTy4da - 55

o MakcumanbHas riryouna — 1500m.;

o JAIbHOCTB 10 cyaHa — 2500m.;

° mmuTenbHOCTh padoThl: 100-1500 yacos;
. u3Mepenue yria kpena — ot -90° 1o 90°;
o JMAIia30H yJIOBa — MOJHBIA/IYCTOMH.

PacnonoxeHne Bcex TaTYMKOB, BRIOPAHHBIX BBIIIE, ITOKa3aHO Ha puc 3.16.
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Puc 3.16 - YcraHoBKa JaTYMKOB HA TPaJl U HA TPAJIOBBIE TOCKH

1 - JTatuuk SS4-D-VTLA, 2 — TpanoBslii 3x0J10T, 3 — J[aT4nk moToka,
4 — Jlatuuk SS4-P-VTL

YcraHoBka YKa3aHHOI'0 KOJHMYCCTBA AATYHUKOB ITO3BOJIMT CYAOBOAUTCIIIO KOH-

TPOJIMPOBATH OOCTAHOBKY MOJA BOAOH M 3((HEKTUBHO YMPaBIATh CyIHOM BO BPEMs

MIPOMBICIIA.
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4. PEAJIM3ALIASI TPOEKTUPYEMOM CUCTEMbBI HA KOHKPETHOM
INTPUMEPE

4.1 Pacnonoxenune odopynopanus PITA Ha nmpombIc/IOBOM cyaHe

B kadecTBe 00BEKTa MOPCKOUM TEXHUKH, KOTOPBINA OyIeT PUMEHSATHCS TSI pea-
JIU3alMK IPOSKTUPYEMON CUCTEMBI, BBIOEpEM CpellHUi phIO0JIOBHBIN Tpaynep. [lepen
ucnosib3oBanueM PITA HeoOX0aMMO OMpenenuTcs ¢ MECTOM PACIIONOXKEHUSI BCEX CH-
CTEM Ha CyJHE.

Jl71s1 pacrionoxkeHust 000py10BaHUS TPOCKTUPYEMOM CUCTEMBI COCTAaBUM
CTPYKTYPHYIO CXEMY, KOTOpasi HATJISTHO MOKAXKET BCE AJIEMEHTHI CUCTEMBI U CBSI3U
Mexay HuMH (puc 4.1)

Ha puc 4.1 nokazaHo Bce 000py10BaHHE, KOTOPOE IPUMEHSETCS B JaHHOU CH-
cTteMe. MecTa yCTaHOBKM 000pyI0BaHMsI pa30UThI Ha OJI0KH 1-6, T11€:

1. O6opynoBanue 1t oToOpakeHusi MHGoOpPMaNUM ¥ YNPABJIEHUS MPOEK-
THPYeMoOi cucteMoii. /1151 y100HOTO HAOII0ICHHS 3a MTOJBOIHOM CPEeIOH U yIIpaBJie-
HUSI IPOMBICJIOBBIM 00OpPYZOBAaHHUEM BCE YCTPOMCTBA yNPABICHUS U TUCILIEH PACIIO-
JIO’)KUM B XOJIOBOM MOCTHKE, TEM CaMbIM 00€CIleunBas IEHTPAITM30BAHHOE yITpaBJe-
Hue. lleHTpanin3oBaHHOE yIIpaBiieHUE MOBBICUT 3(hPEKTUBHOCTD UCTIOIB30BAHUS BCEH
CUCTEMBI B II€JIOM U CHU3UT BIMSHUE YEIOBEUECKOTO (haKkTopa.

2. O6opynoBanue 1Jis1 00padOTKU CUTHAJIOB. Tak KaK yKa3aHHbIE YCTPOUCTBA
BBITIOJIHSIIO TOJIBKO (DYHKIIMK 0OpabOTKH CUTHAJIOB, MMOATOMY MOCTOSHHOE HaOroze-
HHUE 32 HUMH He TToHafao0uTcs. [ToaToMy pacmonoxum gaHHoe 000pya0BaHKE MATy00it
HIKE (TTOJ XOJJOBBIM MOCTHUKOM).

3.000pynoBaHue Ui MpUEMA M Nepelavyu CUrHaI0B. JlaHHOe 000pya0oBaHUE
HE0OXOMMO pacroJiaraTh B HETIOCPEACTBEHHOM OJM30CTH C YCTPOHCTBAMH, KOTOPHIC
M3IIy4aloT aKyCTUYECKHME CUTHaJIbl B TMOJABOJHYIO cpedy (BUOpaTophl) U, yCTpOil-
CTBaMHU, KOTOPBIC MMPUHUMAIOT CUTHAIIBI OT JAaTYMKOB (Tuapodonsl). biuskoe pacmo-
JIO)KEHHUE C JTAHHBIMU YCTPOWCTBAMHU HEOOXOAMMO, T.K. CUTHAJ KOTOPBIH MepeaaroT
JTaHHBIE YCTPONCTBA SBJISIETCS OYEHB CIA0BIM, U TIepeaada ero Ha OOJIbIIUE PacCTOs-

HHA HEC ABJIICTCA BO3MOZKHBIM.
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Jucnien
TS-337A

Omneparopckasn
naneanb 1S-337A

Jucniien Omneparopckasn Jucniien
FSV-85A naneab FSV-85A SN-90

Omneparopckas
naneab SN-90

IHepconanbHbIN

KOMIIBIOTEP

Baok oopadoTkm TS-337A

IIponeccop HNurepdeiicHbin
FSV-85A MoayJab FSV-85A

Baok o6padoTkn SN-90

BbJjok o0padoTku

IMpuémonepenatunk TS-337A

IMpuémonepenatunk FSV-85A

IMpuémonepenatunk SN-90

udposoit

NPUEMHHUK

-

Jle0éaka niis kaoeas

rUAPOJI0KATOpPa

Bu6parop FSV-85A

Buopatop SN-90

I'mppodon I'mapodgon

Tpasossliii conap TS-337A

JlaTyukn KOHTPOJIA TpaJja

Puc. 4.1 — CtpykTypHas cxema IpOoeKTUPYEMOI CUCTEMBI
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4. IlpuemMonepeaTYMK U BCIIOMOTaTe/ibHasA JiebeaKa 11 Kabesast THAPOJIo-
kaTopa. [IpueMonepenaTyuk pacrnoiokuM B MOMEMICHUH, KOTOPOE HAaXOJUTCS Ha
MaKCHUMaJIbHO OJIU3KOM PAaCCTOSHUU C JIeOeKOM 115 KaOessi TUIPOJIoKaTopa, KoTopas
pacrojaraercsi Ha OTKpBITOM many0e B KopMe CyIHa.

5. O6opynoBanme 1Ji51 M3JIy4eHHUS U IPHEMA aAKYyCTHYeCKMX CUTHAJIOB. /{aH-
HOE 000pyZOBaHUE PACIIONIOKUM B HOCOBOM YacTH CyJIHA JJIsi TOTO, YTOOBI N30€KaTh
nomexu oT BUHTa. OHAKO pacCTaHOBKA TUAPOPOHOB U BUOPATOPOB SABISETCS TPY/IO-
€MKOH U CIIOKHOM 3aj1aueil, mo3ToMy 0oJiee TIIaTesIbHO MpopaboTaeM YCTaHOBKY JIaH-
HBIX YCTPOMCTB.

['uapodoHbl HOMKHBI OBITH PACIOJIOKEHBI HA JOCTATOYHOM PACCTOSHUHM OT
KWJIs, YTOOBI HAa HUX HE TMOIaJaid BO3AYIIHbIE My3bIpbKU. B cityuae cpennero peioo-
JIOBHOT'O TpayJjiepa 3TO pacCTOSTHUE MPUOIU3UTENBHO paBHO 1M. Tak ke rugpodoHsl
JOJKHBI OBITh YCTAHOBJIEHBI HA PA3HOM PAaCCTOSIHMM OT HOCOBOM yacTu cyaHa. Koraa
1Ba r’UIpOo)OHA YCTAHOBJIEHBI B PAa3HBIX MECTAX Ha KOPITyCE, MEHEE BEPOATHO, UTO 00a
ruipodoHa MOTyT ObITh 3a0JIOKMPOBAHBI BO3AYLIHBIMH MY3bIPEKAMHU U TYpOYJIEHTHO-
CTBIO B OJJTHO U TO 7K€ BPEMSI.

JInst HedTpanu3aluu uryMa rpeOHOro BUHTA U My3bIPbKOB BO3yXa, BOZHUKAIO-
IIUX MPpU JBWKEHUU CyaHa BUOpatop ruaposiokaropa FSV-85 ycranoBum Ha paccro-
SSHUU 15M. OT HOCOBOM YacTH CyjaHa, a JJIsl HeUTpaln3aluy BOo3AeHCTBHUS 000pya0Ba-
HUS TUAPOJIOKATOPA U BIEPEICMOTPpSIIIEro 3xonora apyr Ha apyra, SN0 ycranoBuM
Ha paccTtossHud 10M. OT HOCOBOM YacTH CyHa.

6. O0opyaoBaHue, PACNoJI0KeHHOE B MOABOIHOI cpene. J[aTyuku KOHTPOJISA
Tpajia U TPaJOBBIX JOCOK CTaBUTCSI HEMOCPEACTBEHHO Ha Tpa, a OyKCUPYEeMbIi TH/I-
POJIOKATOp MPUKPEIUIAETCS HA CIEHHAIBHYI0 METANIMYECKYIO CETYATYI0 KOHCTPYK-

LIUIO U OyKCHpPYETCs C TIOMOIIbIO KaOeb-Tpocca.

4.2 Ucnoab3oBanue npoekrupyemoii PITA npu npombicie

OcHoBHOI1 3a7aue cuctembl PIIA siBnsieTcst mouck u oOHapyXeHue TuipoOrnoH-
TOB. B mpoekTupyemMoii cucteMe JaHHas 3a/a4a BBITIOJIHAETCSA BIEPEACMOTPSIIEH 3X0-

JIOKAIIMOHHOM CUCTEMOM U THIPOJIOKATOPOM KPYTOBOI0 0030pa.
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Hcnonp3oBaHne HX0JI0KAIMOHHBIX CUCTEM TPH MOUCKE TUAPOOMOHTOB HAYMHA-
€TCSl C HACTPOWKH CHUCTEMBI. HaCTpOWKH 3XO0JIOKAIMOHHBIX CUCTEM OCYIIECTBIISFOTCS
UCXO/JIs1 U3 MHOXKECTBA ()aKTOPOB, KOTOPHIE BIUSIOT HA MOBEIEHHUE PHIOKI (paiioHa Mpo-
MBICJIA, BpEMSL CYTOK, TEMIIEPATYPhI BOABI U T.1.). [Ipu HacTpoiike 3X0I0KAIMOHHON
cuctembl Simrad SN90 u ruaposokaTopa Furuno FSV-85 BeiOuparoTcs clieayrolme
napameTphl:

® YroJ HaKJIOHA CKaHUPYIOIIETo Jyya,;
® Marna3oH JAJIbHOCTU OOHAPYKEHHUS,
® PEXUM CKaHHPOBAHMUS;

® UHTEPBAJbI MIEpEIayl;

® MOIIHOCTb U3Iy4a€MbIX CUTHAJIOB.

[Tocne HacTpONKH XOTOKAMOHHBIX CUCTEM HAYMHAETCS MOUCK PHIOHBIX KOCS-
KOB. [[7151 3TOro B BOJly M3ITy4arOTCAd aKyCTHUYECKHUE UMITYJIbChI, KOTOPBIE TIOTOM IpH-
HUMaroTcst Ha BuOparop. Mudopmaius, nonydeHHas ¢ BUOpaTopa, KOHBEpTUPYETCS B
AIEKTPUUYECKUIN CUTHAJI, OUYMIIAETCS OT JIUIITHUX ITYMOB U BBIBOAUTCA Ha auciuien. Oc-
HOBHBIM JJOCTOMHCTBOM MPOEKTUPYEMON CUCTEMBI SBJISIETCS] HEMPEPHIBHOE HAOIO1e-
HUE 3a MOABOAHON cuTyaruei. HempeppiBHOE HaOJIOAEHUE 3a TIOJABOJHONU Cpelioi
o0ecreuynBaeTcsi COBMECTHOM pabOTOM BIEPEICMOTPSIIIETO 9X0JI0Ta U THIPOJIOKATOPA
KpyroBoro o63opa.

OxonokanronHas cuctema SN90 mpenocraBiser HHGOPMAIMIO O TTOABOIHOMN
CUTYaIIMH 0 KypCy CyJHA B Pa3jIMYHbBIX MpejcTaBieHusx. Oroopaxkenue nnbopma-
MU HA TUCIIEE TAaHHOW CUCTEMBI U300pakeHbl Ha puc. 4.2.

Kak BugHO u3 pucyHnka 4.2 — sxosnokarmonsas cuctema SN0 npegocrasinser
“H(}OPMAITHIO ¢ TTOMOIIBIO TUCIUISS, PA3ICHHOTO Ha MATh YacTeH, Te:

1. DX0NOTHBIN JTy4Y HANIPABJICHHBIN BJIEBO U BIEPE/I.

2. DXOJOTHBIH JIy4, HallPpaBJIEHHBIN 110 KypCy CyIHA.

3. DXOJIOTHBIN JIy4, HAIPABJIEHHBIN BIIPABO U BIEPE.

4. Cextop 160 rpamycoB o Kypcy ABUKEHUS CyIHA.

5. BepTukaibHbIN pa3pes.
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Puc 4.2 — U306pakenue nndopmanmu 3xoaokannnoHHon cuctembl SN0

Hcronp3oBanne JaHHOW YXOJIOKAITMOHHOW CHCTEMBI TTO3BOJISIET B PEaTbHOM
BPEMEHU CJIEANTH 32 MOJIBOJTHOM CpeIoi B MOJHOM 00beMe U OOHAPYKUBATH KOCSKU
pbIO Ha OOJIBIIIOM PACCTOSTHUU IO KYPCY CYJIHA.

Jlist peanu3aniy HaOMIOJEHUS 32 MOABOJIHON CUTYAIlMEe BOKPYT Cy/JIHA B MPO-
EKTHPYEMOM CHCTEeME HUCIIOIb3yeTcs Tuapoiokarop FSV-85. I'mapomokarop kpyro-
BOro o03opa obecneunBaet 360-rpaaycHyro 30Hy 0030pa BOKpYT cyaHa. 360-rpamyc-
HBII 0030p BOKPYT Cy/IHA OY€Hb ya00eH i HaOmoaeHus1. Otobpaxkenue nudopma-

1MUY Ha TAHHOM TUJIPOJIOKaTOpe n300pakeHo Ha puc 4.3.

Puc 4.3 — N300paxenne nHGOpMaIii TuapookaTopa Kpyrosoro oo3opa FSV-85
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W3 Bcero BhIIENEPEUUCICHHOTO, MOKHO C/AENaTh BBIBOJ YTO MPOEKTUpyeMast
CHCTEMa J1aeT BO3MOKHOCTh HA0II0/IaTh HEMPEPHIBHO 3a MOJBOAHON Cpenioil, uTo Je-
JaeT AaHHYI0 cucTeMy 3 ()EKTUBHON U «IPYKETIOOHOM» s CyI0BIaIeNbIIA.

[Tocne moucka u oOHaPYKEHUS CKOTUICHUSI TUPOOHOHTOB C MOMOIIBIO 3X0JIO-
KaTOPOB UCIOJIb3YEMbIX B IPOCKTUPYEMON CUCTEME U ITPEIBAPUTETHLHOMN OLEHKU TTPU-
TOJIHOCTH CKOTUICHHUSI JJIs1 00JI0Ba, XOJIOKAIMOHHBIE CUCTEMBI CIIyKaT CPEJICTBOM HH-
dbopMaIimoHHOTO 00eCIieYeHUs HaBEJCHHsI CyIHA Ha PHIOHOE CKOTICHUE C MOCIIEAYI0-
IIIUM OOJIOBOM.

[Ipu cOnmkeHun ¢ prIOHBIM CKOILJIEHUEM C MMOMOIUIBIO THAPOJIOKATOpa OMIpeie-
JISTIOTCSL OCHOBHBIE MapaMeTphl CKOIUJICHHSI, @ UMEHHO — TOPU30HTaIbHAs MPOTSIKEH-
HOCTB, pa3Mep 0 BEPTUKAIH, TITyOUHY X0/a KOCsKa, MIIOTHOCTh KOCSIKA, CKOPOCTh U
HaIpaBJICHUE TIEPEMEIICHHS, PEAKINIO Ha IIIyM CY/IHA.

OrpoMHyI0 MOJIB3Y ONEPATOPY MPHU HAOIIOJEHUH 32 KOCIKOM BO BpEMsI MaHEB-
PUPOBAHMS CyJHA OKA3bIBAET TUIPOJIOKATOP, UMEIOIINI (DYHKIIMIO aBTOMATHYECKOTO
conpoBoxaeHus 1enu. [locne BriOOpa 0O0beKTa sl MPOMBICTA OMEPaTop BKIIOYAET
aBTOMATHUYECKOE COMPOBOKJICHUE IIEIH JIJIsl Hadaia IPOMBbICTIA.

[Tpu mpomebIciie B OOTBIIMHCTBE CIIy4aeB UCTIOIB3YETCsI OTHOBPEMEHHAS padoTa
BCET0 KOMILIEKCA CPEICTB, TOTOMY UTO MIPOMBICTIOBBIE OOBEKTHI SIBJSIOTCS JUHAMUYE-
CKUMH IIEJISIMHU ¥ YaCTO MEHSIOT CBOE MecTorosoxkenue. [Ipu HabmroaeHrn 3a KOCSIKOM
BO BpeMs MPOMBICTIA B IPOSKTUPYEMOI CUCTEME HCIONIb3YIOTCS IXO0JIOT, THIPOJIOKa-
TOp U OyKCUpyeMblil ruaposokaTop. OgHOBpeMeHHas padoTa JaHHBIX MPUOOPOB BO
BpeMs MpoMbIciIa olecrieynBaeT HabJI0/IeHHe 3a O0BbEKTaMHU MPOMBICIIA B paloHe
CylHa W B paiioHe Tpaja. HemnpepbriBHOE HaOIOICHUE 32 KOCSKOM PbIOBI TTOMOTAET
OBICTPO OIICHUTH U3MEHEHNE TIOBEICHHS PHIOBI U CBOEBPEMEHHO MEHSThH HAMPABIICHUE
IBWOKEHUS Cy/THA. IMEHHO MO3TOMY 3XOJIOKAlIMOHHBIE CPEICTBA SBISIOTCS HE3aMEHH-
MBIMU TIPY TIPOMBICIIE U 0OecTieunBatoT Harbosee 3 pexTuBHYI0 paboTy BCETo CyaHA.

HemanoBaxHy0 pojb IpU MPOMBICIIE UTPACT CHCTEMa KOHTPOJIS MapaMeTpOB
opynuii 1oBa. B mpoekTupyemoii cuctemMe UCTIONIb3YIOTCS JaTIUKH, yCTaHABITNBAEMbIC
Ha TpaJjie ¥ TPAIOBBIX TOCKAaX, KOTOPbIC 00ECTIEYNBAIOT TOJHBIN KOHTPOJIb MApaMeTPOB

Tpana. I[lpu momoiy AAaHHOTO KOMIUIEKCa MOXHO CJICIUTh 3a TIYOMHOU KaxKIoi
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JOCKH, PacCTOSIHUEM MEXy JOCKaMH, yriiaMu KpeHa u nuddepeHra, TemmnepaTypoi
BOJIbI, 3aX0JIOM YJIOBA B TpaJl, yIJIaMU HAaKJIOHA Tpajla, HallOJHEHMs Tpajla pbIOOM U T.1.

OTtoOpaxenue nHGOpMALIMK TAHHON CUCTEMBI H300pakeHa Ha puc 4.4.

TLT#2 (°)

£
' Trawd Eye (TEY) -

Catch () »

\/
Distance (DST)

\/
Depth (OP)

\/
Depth (DP)#2

Puc. 4.4 - Oto0Opaxenue uHpopmaluu napaMeTpoB OpyIuii ToBa

Nudopmanus, nosyyaemasi Ipy NpOMBICIIE C TOMOIIbIO JAHHOW CUCTEMBI, 1103~
BOJISIET N30€KaTh MHOKECTBO OCJIOXHEHHUH U OTKIIOHEHHUH, CBOEBPEMEHHO CIIEANTD 32
HAIIOJIHEHHUEM TpaJla.

[Ipu 0010BE PHIOHBIX CKOTUICHH JTaHHAs CUCTEMA SIBJISIETCS] HE3aMEHUMOM, T.K.
B MCTAaHLIMOHHOE U3MEPEHHUE U KOHTPOJIb B IPOLIECCE TPAJIIEHHUS CLIOCOOCTBYET MOBBI-

MICHUIO 3(1)(1)€KTI/IBHOCTI/I JIOBA U COKPAIICHUIO 3aTPaT BpEMCHU U DKOHOMHWH TOILJIMBA.
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3AK/IIOYEHUE

B xone BeImosiHeHHS BBIMYCKHOM KBanudukanuoHHoi padotei(BKP) Ha Temy
«pa3paboTKa MOIYJISl CHCTEMBI YIPaBIECHUS 000PYJ0BAaHHEM PHIOOJIOBEIIKOTO CyTHAY,
B COOTBETCTBUU ¢ 3a7aHueM Ha BKP ObLi:

® BHINOJTHEH aHAJIM3 OCHOBHBIX 33/1a4, BHIMOJHAEMBIX IPOMBICIIOBBIM CY/THOM;

® PaCCMOTPEH KOMIUIEKC 3a/1a4, KOTOPBIE pEIIaeT aBTOMATU3UPOBAHHAs CH-
CcTeMa PHIOOITIONCKOBOM aIapaTyphl,

® PACCMOTPEH COCTAB PHIOOIIOMCKOBOM anmnapaTypbl pbIOOJIOBEKOTO CY/IHA;

® U3y4YeHbl COBPEMEHHBIE CPEJICTBA ISl phIOOIIPOMBICIIA,;

® [IPOAHAM3UPOBAHBI TPEOOBAHUS, KOTOPHIE MPEIBSIBISIOTCS K PHIOOMIOUCKO-
BOH anmapaType IpOMBICIOBOIO CY/IHA;

e pazpaboTaHa aBTOMATU3UPOBAHHAS CUCTEMA PHIOOMOMCKOBOM amnmapaTyphl
PBHIOOJIOBEIIKOTO CY/THA;

® [IPUBEJICH IPUMEP PEATH3ALNKN TPOCKTUPYEMOUN CUCTEMBI Ha TIPOMBICIIOBOM
CYyJIHE;

B pesynbrate Boimonnenuss BKP Obutn momyuens! cienytonme oCHOBHBIE pe-
3yJIbTaThI:

1. U3yuenne pabodero mporecca NpoMBICIOBBIX CYJIOB, TyTEM aHaIN3a JOCTYII-
HOTO MaTepHuayia ¥ KOHCYJbTallUH y CIEIUAIUCTOB B JAHHOM 00JaCTH, TTOKA3aJo, YTO
MIPOMBICJIOBBIE CyJHA HYK/1at0TCA B 3PHEKTUBHOM cucTeMe, JJIsl TOUCKA U JIOBJIM pa3-
JUYHBIX BUJOB PHIO.

2. B HacTosi1iee BpeMsl BEJETCS HapallluBaHUE MPOMBICIOBOTO (py1oTa, 4To MO-
pasymeBaeT coOOi aKTyallbHOCTh Pa3paOOTKH aBTOMATHU3UPOBAHHOM CHUCTEMBI s
MIPOMBICJIOBBIX CYJIOB.

3. Ans yBennueHus 3pGHEeKTUBHOCTH MPOMbBICIIA Ha PHIOOJIOBEIKUX Cy1ax HE0O-
XOJIMMO KOMILIEKCUPOBATHh PHIOOTIOMCKOBYIO allliapaTypy W anmaparypy Jjisi HaBura-
UM,

4. BBITIOJTHEHHBIH aHAJIU3 COBPEMEHHOM PHhIOOMOMCKOBOM ammapaTypbl CBUjE-

TEJILCTBYET O CYIIECTBEHHOM TMOBBIICHUH 3()(HEKTUBHOCTH IMTPOMBICTIOBOTO Cy/THA TIPH
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MCITOJIb30BAHUH TAKE HE OOBIIOT0 KOJTUIECTBA CHCTEM JTsI IIOMCKA PHIOHBIX CKOTLIE-
HHUU ¥ KOHTPOJIA OPYAUH JIOBA.

5. Ananu3 paboThl COBPEMEHHBIX PHIOOIIPOMBICIIOBBIX CY0B IMOKa3all, YTO UH-
dbopmarus, MoxydeHHas OT PHIOOIIOMCKOBOM anmapaTyphl, SIBIISIETCS apXUBAXKHOH, T.K.
oHa obOecrieyrMBaecT CBOCBPEMEHHOE pearupoBaHHME Ha IPOIIECCHI, MPOUCXOAIINES B
MOJBOJHOM MPOCTPAHCTBE M IMOMOTaeT IKUMNaXy d(PGHEKTUBHO yHpaBiIsATh OPYIHUEM
JIOoBa.

B Xoje BBIMOSHEHMS BBITYCKHOM KBaMM(UKAIMOHHON PabOThl ObLIM PEIICHBI
TOCTABJICHHBIE B 33JJaHHUE 3aJa4M, YTO JAET OCHOBAaHUE YTBEPXkKIaTh, 4TO 1eiabp BKP

AOCTUTHYTA.
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