KpaTrkuii KOHCHIEKT JIeKIM I
«OCHOBBI IKCILTYaTALIMU CYAOBBIX TEXHHYECKHUX CPEACTB U KOHCTPYKIMID)
26.04.02 Kopa0JiecTpoeHue, OKEAHOTEXHUKA M CHCTEMOTEXHUKA 00 bEeKTOB
Mopckoit uHpacTpykrypsl (M3KCP)

CyznoBble BCIIOMOTaTEIbHbIE MEXAHU3MbI IIPEIHA3HAUYECHBI U1 00€CIIeUeHus
HOPMaJIbHOM TEXHMYECKOM JKCIUIyaTallMyd CYJIOBBIX YCTAHOBOK M CHCTEM H
SBJIAFOTCS UX COCTABHOM 4acThi0. OT 3TUX MEXaHU3MOB U CUCTEM 3aBUCST TEXHUKO-
IKCIUTyaTAallMOHHBIE KauecTBa CyAHa, O€30MaCHOCTh €ro IUIaBaHUS U HaJIEKHOCTb
0OCITy>)KMBaHU TJIaBHOW SHEPreTHUECKON YCTaHOBKHU.

Llenp n3yyeHus Kypca — IaTh CTYACHTOM TEOPETUYECKYIO IOATOTOBKY UL
TEXHUUYECKU T'PAMOTHOW U 3(PPEKTUBHOM 3KCIUTyaTallUd COBPEMEHHBIX CYJOBBIX
BCIIOMOTaTEJIbHbIX MEXAaHM3MOB, YCTAHOBOK U CHCTEM, BbIOOpa ONTHUMAaJbHbIX
PEKUMOB UX pabOThl B KOHKPETHBIX YCIIOBUSX OSKCIUTyaTallMd CyJIHA, a TaKXke
pELICHUsT BOIPOCOB, CBA3AHHBIX C UX pabOTOH, PEMOHTOM U MOJEpPHU3ALUEH.
IIporpamma nocrpoeHa Tak, 4To 110 Mepe U3y4EeHUs OTIEIbHBIX Pa3eiIOB CTYACHTEI
IPEIOCTABIISECTCS BO3MOKHOCTD PEIIaTh CUTYallMOHHBIE 3a]Ja4l, KOTOpPbIE TPEOYIOT
MOOWIM3alMU 3HAHUW M yMEHHMM, NPUOOPETEHHBIX HE TOJBKO B JIAHHOM
JUCLUIUIMHE, HO U B CMEXXHBIX CIIELUAIbHBIX JUCIUIUIMHAX.

Paznen 1. CYIOBBIE BOJJOOIIPECHUTEJIbHBIEYCTAHOBKU
Y CTpONCTBO CyA0BOM BOJAOOIIPECHUTEIBHON YCTAHOBKHU

Hanbonee pacnpocTpaHeHHBIM CIIOCOOOM TMOJYYEHUsI MPECHON BOJABI Ha
CyJax SIBIsieTCA Croco0 BBIMAPUBAHUS (IUCTUILIALIMS), KOTOPBIA 3aKIIOYAETCs B
cnenyromeM. Mopckast Boja HarpeBaeTcs 10 TeMrnepaTypbl Kunenus. [lpu kunennn
B 1apoOOpa3HOE COCTOSHHME MEPEXOJAT TOJBKO MOJIEKYJdbl Bojabl. Conw,
PacTBOPEHHBIE B MOPCKOM BOJIE, OCTAKOTCS B KUJIKOM COCTOSIHUH, ITOCKOJIBKY IS
UX Mepexo/ia B MapooOpa3HOe COCTOSHUE HEIOCTATOYHO MOJBOAMMON TEIJIOBOU
sHepruu. [ToydeHHbIl TakuM 00pa3oM Hap OTBOAMUTCS U KOHJIEHCUPYETCS.

OCHOBHBIMM 3JIEMEHTAMHU ONPECHUTEIBHON AUCTULIIALMOHHONW YCTAHOBKH
SBJIAIOTCSL JIBa TEIJIOOOMEHHUKAa — UCHApUTellb M KOHJEeHcaTtop. B kadecTBe
TUIUYHOTO TpUMEpa HA PUCYHKE IMOKazaHa MNpUHIMIHKAIBHAS — CXeMa
BOJIOONIPECHUTENIBHOM YCTaHOBKM THma JY, oTpaxaromias TakKe U OCHOBHBIC
O0COOEHHOCTH €€ KOHCTPYKIIUH.

B ucnapurene 12 npoucxoauT HArpeB U KUIIEHHE PAcCOJId, HAXOIAIIETOCs
BHyTpu TpyO. OOpasyromuiica mnap (Tak Ha3bIBAEMbId BTOPUYHBIA TIap)
NOJHUMAETCs] BBEPX W 4epe3 OTOOMHBIM MIMT 8 M >KalIO3UWHBIN cenapaTtop 7
NoCTymnaetr B KoHjeHcaTop 6. OTOOWHBIN IIUT U cenaparop MpeaHa3HAYEHbI IS



CHIDKEHHUSI BIIQXHOCTH Tmapa (MyTeM OTHAEJCHHs Kaleidb COJIEHOW BJard OT
COOCTBEHHO Tapa) U MOBBIIICHUS Ka4ecTBa IUCTUILIATA.

B xonaencaTope 6 BTOpUYHBINA Map OXJIaXAaeTCsl, KOHIECHCUPYETCS U CTEKaeT
B COOpHHUK 13 ¢ TMOMIaBKOBBIM peryisTopoM ypoBHA. Kpome cinuBHOI TpyOBbI
cOOpHUK COOOIEH YpPaBHHUTEIHLHON TpyOOl ¢ KOHIEHCAaTOpoM. JIMCTHIIAT U3
cOOpHUKa ypaisercs HacocoM 14, Ha HamoOpHOW MarucTpajd KOTOPOTro
YCTaHOBJICHBI pEJie JaBJIEHUs 15, 3neKTpoMarHuTHBIA KianaH 16, apoccenbHBI
KJamad u poramerp (pacxomomep) 1 . 3 HanmopHON Maructpanu AUCTUILIATHOTO
Hacoca 14 yacTh MUCTWILIATA MO OOBOJHOMY KaHAlTy MPOTEKAaeT 4epe3 JaTuuK
cosieHomepa 2. Ilpu 3acosieHnn TUCTUIUIAT Yepe3 AIEKTPOMArHUTHBIN KianaH 16 u
JpOCCENIbHYI0 AnadparMy aBTOMaTHUYECKH cOpachIBaeTcsi B uUcHapuTenb. Pene
JIaBJICHNUS aBTOMATHUYECKHU OTKJIIOYAET MUTAHHE AJICKTPOABUTaTeNsi Hacoca 14 mpu
MOHIKEHUH JIaBIICHUS B €T0 HATOPHOW MarucTpainu. B 000ux ciydasx BKIIOYaETCs
CBETOBAsI U 3BYKOBasi CUTHAJIN3ALIUA.

Hacoc 11 npokaunBaet 3a00pTHYIO BOJly 110 TpyOaM KOHJeHcaTopa 6, e oHa
BBINIOJIHAET (DYHKIMIO oXJaxaaronieil cpeapl. [lanee (mmocie KOHAEHCATOpPa) 4acThb
UPKYJSIIUOHHON 3a00pTHOM BOJIBI MCTIOIB3YETCS AJISl MMTAHUS MCTIAPUTENS Yepes
poTaMeTp, HEBO3BPATHO-3AMOPHBIN MOANPYKUHEHHBIA KIamaH U APOCCEIbHYIO
nuadparmy. OctasibHasi 3a00pTHAsI BOJIa UCTIONB3YETCS B KaueCcTBE paboueid cpeibl
o1 paboTel  kekTopa 9. Ha BcacwiBarommx TpyOONpoOBOJAX —KEKTOpa
MapoBO3IYITHOW CMECH M3 KOHACHCATOpA M PACcCOIa U3 MCIIAPUTENsl YCTAaHOBIICHBI
HEBO3BPATHO-3aMOPHBIE KJIAMaHbl, TPEIOTBPAIIAIOIINE MTOACOC 3a00PTHON BOJBI B
ucnapurenb U KoHaeHcatop. OT 23keKTopa BoJa BMECTE C PacCoJIOM U BO3TYyXOM
ynansercs o tpyoe 10 3a 6opr.

[TutaTenbHas MOpcKasi BO/a MOCTYIMAET B MCIAPUTENb U JBUKETCS BHYTPHU
TpyOOK CHU3Y BBepX. HewmcmapuBimiics paccoi cTekaeT B OTBOAHYIO TpyOy B
[EHTpE My4yKa TPyO UCTIapUTENsl U OTKAUYUBACTCS KEKTOPOM. DKEKTOP, MOCTOSHHO
yaausisi W3 YCTaHOBKH pPAaccoil W TapOBO3AYIIHYIO CMECh W3 KOHAEHCATOpa,
MOJIICPIKUBACT

HU3KOM JTaBlIEHHE B YCTAHOBKE, YTO HE0OXoaumMo Jyisi padboTsl BOY.,

B kauectBe rperomiei cpenbl B YCTaHOBKE MCIIOJIB3YETCs ropsiyas MpecHas
BOJIa U3 CHCTEMbI OXJIAKJICHUS CYJIOBBIX nBurareieit. [lo Tpybam 3 rperormiast Boga
IOCTYIIAET B UCIIAPUTEIIb U YXOJIUT U3 HEro. BHyTpu ucmapurens oHa IBUKETCS B
MEXTpPYOHOM TipocTpaHcTBe. Ilpm HU3KOW TemrepaType Tperomieil BOJIBI
MPEYCMOTPEH TIOABOJ S5 TpEerUero Imapa OT BCIOMOTATEIbHOIO KOTJA B
WCIIapUTENIb U OTBOJI KOHJIEHCATa 1o Tpyoe 4.

YcranoBka ocHamaeTcsi HAOOPOM KOHTPOJIBHO-U3MEPUTEILHBIX MPUOOPOB.
[IpexycMoTpeHbl TEpMOMETPHI Ha TTATPYOKAX TPEIOIEH BOJIbI HA BXO/IE M BBIXOJIE U3
VCapuTENIs U OXJIAXKIAIOIIEH BOJIBI HA BBIXOJE U3 KOHJeHcaTopa. s nsmepeHus
pa3peXeHHsT B YCTAHOBKE HMEETCS BAaKyyMMETp, [JIsI H3MEpPEHUS JaBJICHUS



HarHeTaHus JUCTWJUIATHOIO Hacoca 14 — MaHOBaKyyMMETp W ISl U3MEPEHHS
JaBiaeHusi paboueid BoAbl 3kKekTOopa — MaHomeTp. ConeHoCTh AMCTHILIATA
ABTOMATUYECKU KOHTPOJIUPYETCS COJIEHOMEPOM.

OCo00EHHOCTH JKCIUTyaTalluk CYAOBOW BOJOOINPECHUTENBHOW YCTaHOBKHU
BAaKyyMHOT'O TUIIa

OcHOBHBIE MpaBUJIa SKCIUTyaTallMK, OOLIKE M1 BCEX BOJOONPECHUTEIbHBIX
YCTAaHOBOK BAKyyMHOI'O THIA, W3JIOKEHBI B JPYIMX HOPMATUBHBIX JOKYMEHTAaX.
bonee KOHKpeTHBIE YyKa3aHUs MPUBOAATCS B TEXHUYECKOW JTOKYMEHTalUUU K
YCTaHOBKAM.

Tumnosast mpoiieaypa MoAroToBKM U BBojJa B padboty BOY cocrout B

CJIeIyIOLIEM:

- MPOU3BECTU OCMOTP 3JIEMEHTOB YCTAaHOBKH: TEIIOOOMEHHBIX
anmnapaTroB,  OOCIY)XKMBAIOIIMX  MEXaHU3MOB,  KOHTPOJbHO-U3MEPUTEIbHBIX
puOOPOB U TIp.;

- HAIMOJHUTh HUCIAPUTENb NUTATEIbHOM BOAOW 10 padouero
YPOBHSI, BBIITYCKasl IPY 3TOM BO3AYX Y€pe3 BO3AYILIHBIN KpaH;

- o0ecrneynTh Mojayy OXJaXAarouleil BOJAbl Ha KOHAEHCATOP
YCTaHOBKU;

- BKJIFOUUTh KEKTOP (BaKyyM-HAcoc) U yOeIuTbCs B HAIMYUU
HaJUIeKalIero BaKyyMa;

- cJIerKa MPUOTKPBIThH KJIaaH IPerolieid Boabl (1apa) U MyCTUTh
paccobHBI HACOC; OJHOBPEMEHHO OOECNeuYuTh MOoAady MUTATEILHONW BOJBI B
UCIIApUTED;

- MOCJI€ TIOSIBJICHUS JUCTWIUIATA B YKa3aTEJIbHOM CTEKJIE
KOHJIEHCATOpa BTOPUYHOTIO Napa MyCTUTh JUCTUIUIATHBINA HACOC;
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Pucynok 1.1 — [IpuHuMnuaneHas cxemMa BaKyyMHOW BOJOOIPECHUTEIBHOU
YCTaHOBKH



- IPOBEPSIsl KA4eCTBO JUCTUJUIATA, IIOCTEIIEHHO YBEJIUYUTh
OTKPBITUE KIJAMMAHOB TpEIoIIed cpeapl g oOecrneyeHus: HeoO0XOAUMOM
IPOU3BOJAUTEIIBHOCTH YCTAHOBKU M YCTAHOBUTHh HOPMAJIbHOE TUTAHUE;

- IIPOBEPUTH PA0OTY CPEJICTB ABTOMATHU3ALMN YCTAHOBKH.

Bo Bpemsi paGoTbl yCTaHOBKM HEOOXOJWMO TEPUOJUYECKH MPOBEPSATH
YPOBEHb BOJBI B UCIIAPUTENIE U KOHJEHCATOPE, 3HAUEHUE pa3pshKeHUs (BaKkyyMa) B
ucrapurene, padoTy HAacoCOB, MPOU3BOJUTEIBHOCTh HCIAPUTEINS, UCIPABHOCTD
CUCTEM 3alIUThI OT 3acOJeHusl AUCTHILIATA. [Ipyu CHUKEHUU TIPOU3BOIUTEIBLHOCTH
BOY oOonee yem Ha 20% OT HOpMajabHOW MPUHUMATH MEPBI JJII OYHUCTKH
HarpeBaTelIbHbIX 3JIEMEHTOB.

BoaHbI pexuM HcrapuTens AOJDKEH NOAIEPKUBATBCA B COOTBETCTBHH C
PEKOMEHJAMAMH WHCTPYKLUH  3aBOAA-U3IOTOBUTENS WIA  CYJIOBJIAACIIbIA.
HeoOxoaumo nepuoudecky IpoBepsTh 00IIee coecoaepKaHue (MU MIOTHOCTh)
paccona, OOLIyI0 >KECTKOCTb M COJIECOJEP)KaHHWE XJIOPUAOB B JUCTHILIATE C
MOMOMUIBIO CY/10BOI 1a00paTopuu, CpaBHUBAS [TOCIIEHEE C TOKA3aHUSMU COJIEMEpa.

BeiBog u3 padotsl BOY ocymiecTBisieTcss B 00paTHOM MOCIIEI0BATEIbHOCTH.
Janee cinegyer oCymMTh KOHJIEHCATOP, YAAJIUTh PACCOi, 3aKPBITh BCE KJIAIIAHBI,
IIPOU3BECTU OCMOTpP apMarypbl U TpPyOONpPOBOJOB, BBIKIIOYWUTH IHTAHHE Ha
pUOOPBI ABTOMATUKH, aBAPUUHO-TIPENYIPEAUTEIbHON CUTHAIM3ALMH U 3aIHTHI.

KadectBo nuctmiisgta (T.e. €ro COJEHOCTb) 3aBUCUT B OCHOBHOM OT
BJI&KHOCTH BTOPUYHOTO I1apa U COJIEHOCTH PACCOJIA.

[Ipou3BOANTENBHOCTh YCTAHOBKM 3aBUCUT B OCHOBHOM OT Pa3HOCTH
TeMIlepaTyp Trperoumeld cpeapl W BTOpUYHOTO  mapa.  lloBbllieHHas
POU3BOAUTENBHOCTE BOY mNpUBOAWUT K CHMKEHMIO KadyecTBa JUCTUIUIATA H
Ha00OPOT.

[Ipu okcrmyatanuu HEOOXOAMMO CTPOTO  COOMIOAATh TEXHUKY
0€301MacHOCTH.
YkakeM HEKOTOPBIE BO3MOKHBIE TIPUYHUHBI XapaKTEPHBIX HEUCIIPABHOCTEH B
pabote BOVY.

[IpyunHaMu MOBBIIIEHUS COJEHOCTH TUCTUILISATA MOTYT OBITh: TTOBBIIIICHUE
npousBoauTeNbHOCTY BOY; CAMIIKOM WMHTEHCMBHOE HWCHAPEHUE; TOBBILICHHAS
TEMIIEpATypa IPEIOLIEN CPEIbl WIIM YPEZMEPHOE PA3PSIKEHUE B YCTAHOBKE; 2KEKTOP
HE YJaJseT JOCTATOYHOTO KOJIMYECTBA PAcCcOiia U3 UCTIAPUTENS; BBICOKUN YPOBEHb
paccoJiia B UCIapuTeie; MOBBIIEHHAs! COJIEHOCTh paccoa; Mo1coc 3a00pTHOM BOJIbI
yepes He IUIOTHOCTH KOHJIEHCAToOpa U APYTHE.

[lpuunHamu  mageHuss npousBogutTenbHocT BOY  Moryt  ObITh:
HEJI0OCTATOYHBIN MOABO/I TETIJIa B UCIIAPUTEIh;, 00pa30BaHNE HAKUIU B UCTIAPUTEIIC;
oOpa3oBaHHE BO3YIIHBIX MEIIKOB B MOJOCTH TPEIOMIEH BOJbI B HCHAPHUTEIE;



HEJIOCTATOYHBIM PACXOJ MUTATEIbHOM BOJbl; NOHWKEHHBIM YpPOBEHb paccojia B
UCIIapUTEIIe; HeIOCTAaTOYHO TIy0oKkoe paspsokerne B BOY u apyrue.

[IpyuriHaMu  HEIOCTATOYHOIO pa3psiKeHUs (MOBBILICHHOTO JIABJICHMUS)
BTOPUYHOIO Tapa B YCTAHOBKE MOTYT ObITh: HE IUJIOTHOCTH BO (DJIAHIIEBBIX
COCIMHEHUAX W CAJbHUKAX; HEJOCTATOYHBIA PACXOJl OXJIAKIAIOUIEH BOIBI Yepes
KOHJICHCATOp WJIM €€ IMOBBIIICHHAs HauyajbHas TeMIlepaTypa; 3acopeHue Tpyo
KOHJICHCATOpa;  HEJOCTATOYHO HWHTEHCHBHOE  yAAJICHUE  AUCTUIUISATA U3
KOHJIEHCATOpa; HU3KOE JaBjeHuEe pabodeil BOABI Mepes 3’KEKTOPOM; U3HOC COMe
9KEKTOPa; MOBBIIICHHBIA U3HOC CAIBHUKOB HACOCOB; CKOTJICHHE BO3/1yXa B TpyOax
OXJIQXJAIOIIEH BOJIBI KOHJIEHCATOPA U APYTHE.

OTMeTuM, 4YTO TMpPHUBEACHHBIE OCOOCHHOCTH JKCIUTyaTalluu SIBIISIFOTCS
OCHOBHBIMH U HE UCUEPITILIBAIOT BCETO KOMILJIEKCA ITPaBUJI U TPEOOBAHUH.

Bomnpoce! aiist caMOKOHTPOJIA

1. [IpuBenure KJ1accu(pUKaIuio CYJIOBBIX
BOJIOOIIPECHUTENIbHBIX YCTAaHOBOK.

2. HazoBuTte nokazarenan KkayecTBa BOJbI.

3. [losicauTe Qu3nyecKkuii TPUHIIUI ONMPECHEHUS MOPCKOM
BOJIBL.

4, UTo 00BIYHO UCTIONB3YETCS B KAUECTBE TPEIOIIEH Cpeibl B
UCTIApUTEIIC U OXJIAXKIAIONICH Cpe/ibl B KOHIEHCATOpe?

S. C kakoW 1Eenpl0 M KakuM o00pa3oM B YCTaHOBKE
MOJI/IEP>)KUBACTCS TOHKEHHOE AaBJIeHue(pa3psoKeHue)?

6. [lepeuriciuTe KOHTPOJIBHO-U3MEPUTETBHBIE TIPUOOPHI,
00bIYHO TIpuMeHsiembie B BOY.

7. Kakum oOpazom obecrieunBaeTcss KUIIEHHE paccoja MpH
MOHKEHHOM Temmeparype?

8. [Topsimok moAroToBKH U BBOJIa B paboty BOVY.

Q. Uro Takoe Hakumnb? CrocoObl CHIKCHHMS HAKWIU

o0pa3oBaHus U €€ yIaleHusl.



Paznen 2 [TAJIYBHBIE MEXAHW3MbI
PyneBple MamnHbI

PyneBoe ycTpoWCTBO TIpenHa3HAYEHO Ui OOECTeUeHHs] MaHEBPUPOBAHUS
CyllHa U yJep>KaHUsl ero Ha Kypce. PyneBbie MeXxaHU3MBbI JOJIKHBI 00€CIeYnuBaTh
0e3omnacHyto 1 3p(HEKTUBHYIO PabOTy PYJIEBOr0 yCTPONCTRA.

PyneBoe ycTpoMCTBO Cy/IHa COCTOUT U3 4-X OCHOBHBIX yacTeil (Puc.2).

1 - Gannep; 2 - pyminenb; 3 - MON3YH; 4 - TUAPONOPIIHU; 5 - TUIPOLUIUHIPHI;
6 - orpaHuyuTENb pacxoja; 7 - MPeAOXpPaHUTENIbHBIN KilanaH; § - THAPO3aMoK; 9 -
3070THUK; 10 - cepBompuBoj; 11 - ¢uiasTp mana; 12 - Hacoc; 13 - aBapuiiHBIN
npuBoJ; 14 - Hacoc BCIOMOraTeIbHOTO IPUBOAA; 15 - HACOC OCHOBHOTO MPHUBOJA;
16 - rumpo3aMOK BCIIOMOTaTeILHOTO MpUBOa; 17 - mTypBai; 18 - nucrepHa mMacna;
19 - tymba pyneBoro npuBoja; 20 - kiamaHbl BCIOMOTraTelbHOTO MpuBoaa; 21 -
KJIaIlaHbl OCHOBHOTO NMPUBOJIA; 22 - TATH; 23 - pyKOATKA NEPEKITIOUCHHUS; 24 - IJIaHKa
C pa30uBKOil; 25 - ykazarenb MOJOXEHHs pyiisi; 26 - moi3yH; 27 - KOHEUYHBIE
BBIKJTIOUaTeM; 28 - mpubopbl KOHTpos; 29 - OaitmacHbii kinamnad; 30 - nucrepHa
3anmacHoro macina; 31 - mpuBoa OCHOBHOTO Hacoca; 32 - MPUBO/JI 3alIaCHOI0 HACOCa;
32 - mpuBO/ 3amacHOTO Hacoca; 33 - ynopbl KOHEYHBIX BBIKIIIOUaTesNei; 34 - kiamnan
HAIlOJIHEHUS LIUCTEPHBL; 35 - KIIalMaHbl HACOCA OCHOBHOTO MPUBOJA; 36 - KIlaraHbl
Hacoca BCIOMOTraTelIbHOrO NpUBOAa; 37 - MPUEMHBIN KilanaH Hacoca.

Pynbs BocipyHHMMAET JaBJICHHE BOJIbI M M3MEHSIET HAMPABJICHUE IBUKCHUS
CyJlHa.

PyneBoii nmpuBon mno3. 2, 3 ,4, 5 cBA3BIBAET pyJib C PYJEBOM MAIIMHON U
nepeIaeT Bpalaroiii MOMEHT JIJIsI TIOBOPOTa Oassepa.

PyneBass wmammnHa oOecrneunBaeTr pabOTy pyJaeBOro MpHUBOAA - OTO
IECTEPEHHBIM HACOC MOCTOSIHHOW MPOU3BOAUTEIBHOCTH C CUCTEMOM, apMaTypoOu,
30JI0THUKOM,  CEpPBONPHUBOJIOM, LHUCTEPHOM €  MacioM, KOHTPOJIBHO-
U3MEepHUTENbHBIMH ITprOopamu (mo3. 14, 15, 16, 17, 19, 23).

TpeGoBaHKs MOPCKOTO PErucTpa CyJJ0X0ACTBA K PYJIEBOMY YCTPOMCTBY

PyneBoe ycTpoHCTBO, WM yCTPOWCTBO € MOBOPOTHOM HACAAKOM, TOJKHO
MMETh JIBA TPUBOJIA: TJIABHBIN U BCIIOMOTaTEIbHBIN.

[Ipu pericTBUM TIIABHOTO PYJIEBOTO IMPUBOJA PYJIEBOE YCTPOHUCTBO HOJIKHO
o0ecreynTh MaHEBPUPOBAHUE CyAHA C MEPEKIAJAKON MOJHOCTHhIO MOTPYKEHHOTO
pysst (Hacagku) ¢ 6opTa Ha OOPT MPU MAKCUMATBHOM CKOPOCTH TEPETHEro XO0a;
IIPU 3TOM BpeMs MepeKIaiku pyis (Hacaaku) ¢ 35° ogHoro 6opta Ha 30° apyroro
OopTa He OJDKHO MpeBbIaTh 28C.

BcnomorarenbHbIn pyJeBor MIPUBOJ JOJDKEH obecrieunBaTh
MaHEBpPUPOBAHUE Cy/IHA C MEPEKIIAIKON MOJTHOCTHIO MOTPYKEHHOTO PYJis (HACaaKH)
c Ooptra Ha OOpPT MPU CKOPOCTH MEPEAHEro xoja, paBHOW 1/2 MakcHMallbHOU



CKOpPOCTH CY/IHA, HO HE MEeHee 7 y3.; IIPU TOM BpeMs IEPEKIIaIKu PyJist (HACAIKH) C

15° ognoro 6opta Ha 15° gpyroro 60pTa He AOHKHO MpeBbImaTh 60c.
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Pucynok 2 — PyneBas mamuHa



BcenomoratenbHOro npuBojia He TpeOyeTCsl, €Cliv TIaBHBIA PyJIE€BOIl TPUBO/T
COCTOMT M3 JIBYX HE3aBHCHUMO JEHCTBYIOIIMX arperaToB, KaXIbld W3 KOTOPBIX
yZIOBJIETBOPSIET TPEOOBAHUAM K TJITaBHOMY NPUBOAY. J[BUraTenu pyneBblX IPUBOJIOB
JOJDKHBI JIOITYCKATh UX IEPErpy3Ky 110 MOMEHTY He MeHee 1,5 pacdyeTHOro MoMeHTa
B TeyeHue | MuH.

BcenoMoratenbHblii pydyHOM NMPUBOJ JOJKEH OBITH CAMOTOPMO3SIIUM WIIH
UMETh CTOMOPHOE YCTpOoMCcTBO. OH JMOJDKEH 0OecreunTh TpeOOBaHUSI K HEMY IPH
paboTte He OoJee YeThIpeX YeJIOBEK C YCHIIMEM Ha PYKOSITKax IITypBalia He Oojee
160 H Ha kaxjoro padoTaroiero.

KoHcTpykins mpuBOMOB JOMKHA OOECHedYrBaTh TEPEX0J C OCHOBHOTO
pYJIEBOrO MPUBO/JIA HA 3allaCHOM 3a BpeMsi He 0oJiee 2 MUH.

PyneBoe ycTpoMCTBO MOKHO MMETh TOPMO3 WJIM WHOE MPHUCTIOCOOJICHHE,
oOecrieunBaroIIee yaepkaHue pyis B Jr000M monoxeHun. Ha pyneBom mpuBoje
JOJDKHA OBITH IITKAJIA JIJIS ONIPEICIICHUS TEUCTBUTEIIBHOTO TIOJIOKESHHS PYJIS C IIEHOM
nencHus He 6oee 1°.

VYkazarenb IMOJOXKEHHUS Py JIOHKEH OBITh B PYJICBOM M B PyMIICIBHOM,
NpUYEM TOYHOCTh YKa3aTelsl IPH MOJI0KEHUH PYJIs TOJKHA OBITh:

Bomnpoce! aiist caMOKOHTPOJIA

1. Knaccudukanus pysieBbIx MallKH.

2. [losicHUTE OCHOBBI TUAPOMEXAHUKH PYJISl CyTHA.

3. TpebGoBanus Perucrpa k pyJeBbIM MalllMHaM.

4, Y CTPONCTBO AJEKTPUUECKUX PYJIEBBIX MAIIUH.

S. YCTpONCTBO M CXEMBI THIPABINYECKUX PYJIEBBIX MAIIWH

(TUTYH>KEpHBIX U JIOMTACTHBIX).
6. Oco0eHHOCTH IKCIUTYaTallMK PYJIEBBIX MaIIUH.

HKOpHBIe N IMBAPTOBHBIC MCXAHU3MBI

SIKOpHBIE MEXaHU3MBI

SIkopHBIE MEXaHWU3MBI MPEIHA3HAYEHBI I OTJAA4U SIKOPSI M STKOPHOU IIeTIH
IIPY TTOCTAHOBKE CY/THA HA SIKOPh; CTOIIOPEHHMS SKOPHOTO KaHATa IMPU CTOSHKE CyIHA
Ha SIKOPE; CHATHUS C SIKOPS - TIOJATATUBAHUS CyJHA K SKOPIO, BHIOMpAHUS IEMU U
SAKOpS. W BTSATHBAHUS SKOPS B KIt03. PabounM OpraHoM SsIKOPHOTO MeXaHHW3Ma
SIBJISIETCS LIEMTHOM KYJIAauKOBBIN OapabaH - 3Be370UKa.

B 3aBHCHMOCTH OT pAacCMOJOKEHUS OCH 3BE3JIOYKH SKOPHBIC MEXaHH3MBI
JEAT Ha OpaIluif, Y KOTOPBIX OHA PaCIOJIOKEHA TOPU30HTAIBHO, W IIITHIN C
BEPTHKAIBHBIM PACIONIOKEHHEM OCH 3Be3/I0uKku. Hambombliee pacmpocTpaHeHHe
MOJTYYHJIH  OpaIimiiy, MpeaHa3HauYeHHbIC IS OOCTY)KHWBAHHS IIENel JIEBOTO H



paBOTrO OOPTOB W BBITIOJTHEHUS MIBAPTOBHBIX omepanuii. Ha KpymHOTOHHAKHBIX
CyJlax CTaju MPUMEHATH 10 JBa MOXyOpammuis (Opalimiii ¢ OTHON 3BE310YKOM )
WM SIKOPHO- IIBAPTOBHBIC JICOCIKHN, UMEIOIITHIE 3BE€3/I0YKY U IIIBAPTOBHBIN OapadaH,
CMEIIIEHHBIE K OOpTaM, 4TO YA00HO JJIsl CY/1I0B ¢ OyIbOOBBIM HOCOM.

bpammuny v mosyOpammuian pa3MellleHbl Ha Mainy0e, 4To YIPOINAaeT uX
00CITy>KHBaHUE, OCMOTP U PEMOHT.

nune npenHazHadeH i pabOThl C OJHOM LENb0 W OOBIYHO HMEET
IIBapTOBHBIA OapabaH, KOTOpBIA pacnojiaraeTcsi Ha mnainy0e, a HpuUBOA - B
NOMEIIEHUH 1o nanyooi. BepTukanbHas och 6apabaHa MO3BOISIET MOABOIUTH K
HEMY IIBapTOB C JIF000I CTOPOHBI.

SIkopHBIE MEXaHU3Mbl OO0ECIEeUMBAIOT OE30MacHOCTh IUIAaBaHMUSA CY/AHA,
MO3TOMY 110 TpeOoBaHUsIM Peructpa npuBo 3TOro MexaHu3Ma JOJIKEH 00eCIeUUTh
BBIOMpaHUE OJHON SKOPHOW IIEMU BMECTE C SIKOPEM CO CpEeIHEH CKOPOCThIO HE
menee 0,15 m/c (9 M/MUH) ipH perTaMeHTUPOBAHHOM TATOBOM YCHIJIMH Ha 3BE3JJ0UKE
B TeueHue 30 MuH 0e3 nepepbiBa. CKOPOCTh BTSTUBAHUS AKOPS B KITF03 JOJKHA OBITh
He 6onee 0,12 m/c (7 m/Mun). J{ns oTpbIBa SIKOpsL OT TPYHTA MPUBOJ B T€UEHUE 2
MHH JOJDKEH CO3/1aTh Ha OJHOM 3BE3J0YKE TIrOBOE ycuiaue He MmeHee 1,5
pacyeTHOro. SIKOpHbIE 3BE3[I0YKH JOJKHBI MMETh pPa300LIUTENbHbIE MY(PTHI H
TOPMO3bl, OOECIEUMBAIOIINE YAEp)KaHWE Uenu Npu ycuiauu, paBHoMm 0,8 ee
pa3phIBHOM Harpy3ku. YCWIHE Ha PYKOATKE NPHUBOJA TOPMO3a HE JOJIKHO
npesbimiaTth 740 H. fIkopHpIE MEXaHM3MBI C HECAMOIOPMO3SIIEHCS Nepeaadeut
JOJKHBI UIMETh aBTOMAaTUYECKHUE TOPMO3a, BKIIFOUAIOIIHUECS MPU OTKIIFOUEHUH WU
BBIXO/JIE U3 CTPOs MPUBOJA U CO3AAIOLIME TOPMO3HONH MOMEHT, COOTBETCTBYIOIIMMA
ycunuio B 1enu Ha 30 % BbIlIE HOMUHAJIBHOTO. YTOJ OXBaTa LEMbI 3BE3J0YKHU
Opammuist A0JDKeH ObITh He MeHee 115°, a mma mmumns - He MeHee 150°.
KoHcTpykiusi 3B€3104KM HE JOJIKHA JIOMYCKaTh NEPECKAKUBAHUS 3BEHLEB Yepe3
KyJaukKd Ha BCEX pexuMax paboTbl MexaHu3ma. [IpuBeneHHbIE HaNpsSKEHUS B
JeTaIsIX MEXaHU3Ma, KOTOPbIEe MOTYT BO3HUKATh ITPU Pa3pbIBHOM HArpy3Ke LENH, He
noJpkHbl npeseimate 0,95 mpenena Tekydectn marepuana. [Ipm HOMHMHaANIBHOM
HATSHKEHUU LENU 3TU HANPSKEHUs He TOJDKHBI npeBblmaTh 0,451peena TeKydecTu.

B kayecTBe mpHBO/Ia SKOPHBIX MAIIMH MCIOJb3YIOTCS AJIEKTPOJBUIaTEIN U
ruaponpuBol. JIjisi cokpalleHusi CTOSIHOYHOTO BPEMEHU HEKOTOPbIE MEXaHHU3MBI
MPUCTIOCOOJICHBI 1JI1 YaCTUYHOM aBTOMATU3ALMK SKOPHO-IIIBAPTOBHBIX OIEpaIuil.
B coBpeMeHHBIX OTEYECTBEHHBIX M 3apyO€KHBIX CTaHIApTax 3a ONpPEeACIISFOIINMA
napameTp SKOPHBIX MEXaHM3MOB NMPUHUMAIOT KaluOp SKOPHOW LIeNH - JETal,
HEIMOCPEJICTBEHHO CBA3aHHON C MEXaHHU3MOM.



[[IBapTOBHBIE MEXAHU3MBI

Onepanuio MOATATMBAaHUSA M KPEIUIEHWS CyJHAa K IpUYalaM Ha3bIBaIOT
[IBApTOBKOM, a MEXaHW3MBbl, IpeIHAa3HAYEHHbIE JI1 BHIOMpPAHUS IIBAPTOBHBIX
TPOCOB U MOATATUBAHMS CyJIHA K NPUYATy, Ha3bIBAlOT IIBAPTOBHBIMU. B kauecTBe
[IBAPTOBHBIX MEXAHHW3MOB IPUMEHSIOT IIBApTOBHBIE ILINWIA W IIBAPTOBHBIE
1e0eIKN.

Ha  Mopckux cynax  HauOosblliee  paclpoOCTpaHEHHE  MOTYUMIIU
AJIEKTPUYECKUE HIBAPTOBHBIC ILUIMUIM, MPUMEHSIOT U IUNUIM C THUAPOIPUBOIOM.
PaznuyaroT mmuiam ogHomanmyOHble, CMOHTHUPOBAaHHbIE Ha OJHOW mamybe, H
JBYXIAITyOHbIE IIIMWIH, Y KOTOPBIX MIPUBOJ YCTAHOBJIEH Ha Naily0e, Haxoasecs
HUKE ManyObl, HAa KOTOpOW HaxoauTcs rosioBa mmuis. llIBapToBHBIE NeOenku
UMEIOT  JJIEKTPUYECKUH WM  TUApaBiauueckuil mnpuBoa. OHU  ObIBAIOT
aBTOMATUYECKUMHU U HEABTOMAaTUYECKUMH ITPOCTHIMH.

[IpaBunamu  Peructpa K IIBapTOBHBIM MEXaHU3MaM IPEAbBSBISIOTCS
CJIEyIOIIE OCHOBHBIE TPEOOBaHUSI.

HomunaneHOE TSAroBo€ ycwine MeXaHW3Ma HE JOJDKHO MpeBblmath 1/3
Pa3pbIBHOTO YCWJIMSI IIBAPTOBHOIO TpOca B IEJIOM, MPUHATOrO IO Tabiuue
Peructpa. [IpuBoa nomkeH obecrieunBaTh HENPEPHIBHOE BIOMPAHUE IBAPTOBHOTO
Tpoca IIPHU 3TOM YCHJIMA C HOMHUHAJIBHOW CKOPOCTBIO B TeUEHUE HE MeHee 30 MUH.

CkopocTh BBIOMpaHUsl IIBAPTOBHOIO TPOCA MPU HOMHUHAJIBHOM TSTOBOM
YCWJIMH Ha IEPBOM CJI0O€ HABUBKH Tpoca Ha OapabaH He JoJKHA npeBbimath 0,3 m/c
(18 m/Mun).

TpeboBaHus K MPUBOAY IMIBAPTOBHBIX MEXaHU3MOB M IIPOYHOCTH MX Y3JIOB
aHAJIOTUYHBI TPEOOBAHUSAM K SIKOPHBIM MEXaHH3MaM.

CaMbIM pacnpOoCTpaHEHHBIM IIBAPTOBHBIM MEXAaHM3MOM Ha HOBBIX CYJax
aBisercs:  O0e30ayiepHbId  dJeKTpudeckud  mmwib.  Ha  puc.3moka3anbl
KMHEMaTH4YecKas cxeMa v oOmuid By s tuma IS, ycranoBieHHOro Ha cyax

tuna bAT.
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OcHOBaHMEM HIMWIIO CIIY>)KUT CBapHOW KOpIyc 9 peaykropa, Ha KpbIIIKe 8
KOTOPOI'O KPEMUTCS 3JIEKTPOABUTATENb 4 C AUCKOBBIM TOPMO30M. CTalbHOM JTUTON
IBapTOBHBIA OapabaH 5 cBOOOAHO BpamiaeTrcs Ha cTakaHe 17, 3aKperjieHHOM Ha
Kpblike &. PaguanbHble ycwing Ha OapabaHe BOCHPHUHHMAIOTCS OpOH30BOM
BTYJIKOM 3 cTakaHa, a cTynuiia 6apabaHa orupaeTcss Ha OpOH30BBIE CEKTOPHI 6.

bapaban 5 3akpeIT KpbIlIKOl 1 ¢ oTBepcTHEM IS 3aIMBKU cMa3ku. [loabem
Oapabana orpanuueH (Quanmem MaciocoopHuka 2. B ocHoBanue Oapabana 5
3amnpeccoBaH 3yOuaTblii BeHel 7, KOTOpBIM Bpaiaercss IuectepHeid 16 Bana,
uMeromiero  3yodaroe  kojeco  14.  Bam-mectepus 16 yioxkxeH — Ha
pomukonoamunuukax 15. Koneco 14 Bpamaercs mectepHein 21, HacaKeHHOU
BMecTe ¢ kosiecoM 19 Ha Bain 20, ynoeHHbIN Ha mapukonoamunankax. Komneco 19
BparniaeTcs mectepHuer 13 Bana, KoTopslil 3yduaroit MydToit 12 coeiMHEH ¢ BajioM
ANEKTpOABUTATENS4.

JIrouku 10 cayxaTt juist ocMOTpa nepeiad v 00CITyKMBaHUS KJIEMMHOM MTaHEeH
11. Macno ayist cMa3k IIECTEPEH U MOAUIMITHUKOB PEIyKTOpa 3aJIMBAETCS B €rO
koprnyc. Onopsl O0apabaHa U OTKPBITYIO TPY30BYIO TEpeadyy CMa3bIBalOT T'yCTOM
cMa3Koi yepe3 MaciieHkd 19. KonaeHcar u3 monocTei 3JIeKTPOABUTATENS YIASIOT
yepe3 17 u TpyOku 18, a 0T KIIeMMHOM TTaHEJH - Yepe3 OTBEPCTUE C TPOOKOH.

Bomnpocs! 11t caMOKOHTPOJIA
Y CTpONCTBO M CXEMBI IKOPHBIX U IIBAPTOBHBIX MEXAHU3MOB

Kakue tpeboBanus Perucrpa k SKOpHbIM MeXaHU3MaM?
Kakue tpeOoBanus Perucrpa Kk mIBapTOBHBIM MEXaHU3MaM?

o e

KakoBa 9KCITyaTalus SKOPHBIX U NIBAPTOBHLIX MEXaHU3MOB?

CYI[OBBI@ MOABEMHO-TPAHCIIOPTHBIC MCXaHU3MBbI

I'py30BpiE  yCTpOWCTBAa MPOMBICIOBBIX CYIOB NpPEAHA3HAYEHBI IS
Neperpy30uHbIX Onepanuii B MOpPE U OPTY, BHIMOJIHEHUSI BCIIOMOTATENbHBIX padoT
C OpYAMSIMHU JIOBA, TOCTAHOBKH U CHATHUS KPAHIEBOM 3AILMTHI U IEPECATKH JIFOJIEN C
CylHa Ha cynHo. Ileperpy3ouHsle onepanyu B OTKPBITOM MOPE XapaKTEPU3YHOTCS
BBICOKOW MHTEHCHUBHOCTBIO, TIOATOMY MX BBIHYKJAEHBI TPOBOJAUTH HA BOJTHEHUH, IIPH
BETpe U Kauke cyaHa. [[ns 3Tux ycioBuil Hanbosee NpUueMIEMbIMU OKa3bIBAIOTCS
YCTPOMCTBA C  TPY30BBIMH  CTpElamMHd, KOTOpbIE TMOJYYWIM  IIAPOKOE
pacrpocTpaHEeHNE Ha IPOMBICIIOBBIX Cy1ax. /(s BBINOJHEHUS TPY30BbIX ONEepanui
TaKhe YCTPOWCTBA OCHAIIEHbI CHUCTEMOI OJIOKOB M TPOCOB, 3aKPEIUICHHBIX BHE



CTpEJIbl Ha HETIOJIBMKHBIX CYJIOBBIX KOHCTPYKIIHMSIX - MauyTaxX, KOJIOHHAX, Mamy0ax u
T. A. UTOOBI COKpAaTUTh BpeMs Ha MEPETrpy30uHbIe pabOThI B MOpE, U3 CTPEIOBBIX
TPY30BBIX YCTPOMCTB CYJIOB CO3/IAI0TCSI CTICIIHATBHBIC MTEPETPY30UHBIC KOMILIECKCHI,
COCTaB M OCHACTKa KOTOPBIX 3aBUCAT OT Pa3MEpOB M OOIIETO PACIMOJIOKECHHUS
OIIIBAPTOBAHHBIX APYT K APYTY CYIOB, MAacChl MepeaaBaeMbIX T'Py30B, BOJHCHHS,
BeTpa M T.II.

Mopckue cyzia HEeKOTOPBIX THIIOB 000PYIYIOTCS TPY30BBIMU YCTPONCTBAMU C
Kpanamu. KpaHbl B OTIIMYHE OT CTPENI HE HYXKIAIOTCS B CUCTEME OJIOKOB M TPOCOB,
3aKPETUICHHBIX Ha HETTOABMKHBIX CYJIOBBIX KOHCTPYKITUSIX. Nx
MIPOU3BOJAUTEIILHOCTh BBINIE, YeM TPYy30BBIX cTpen. OmHako u3-3a BBICOKOM
CTOMMOCTH W HEynoOCTBa B paboTe, Make Ha HEOOJBIIOM BOJHEHWHU, KpaHbI Ha
MIPOMBICJIOBBIX CYJIaX YCTAHABIIMBAIOT KpaiiHEe PEJIKO.

Bonbiioe pacnpocTpaHeHue Ha TMPOMBICIOBBIX CyJaX TMOJYYWIN TPY30BBIC
YCTPOMCTBA, TpeIHAa3HAYCHHbIC JJIA TEpeMEIIeHUs TPYy30B IO  CYJHY:
TpaHCIIOPTEPHI, POJBIAHTH, JIOTKH, 3JI€BATOPHI, TEJIEKKH, TeTb(OEPHI U T. .

[InaByure 0a3bl HEKOTOPHIX THIOB HWMEIOT CIEIUAIbHBIE TPY30BBIC
yCTpOMCTBa I CIIyCKa U MOJbeMa Ha OOpT CyA0B-T0BIOB. HakoHelr, Ha mpoMbIciie
HAXOT UCTIOJIh30BaHNE OECKOHTAKTHBIE CIIOCOOBI TIEpeIaur YI0Ba C JOOBIBAIOIINX
CYJIOB Ha TIPOM3BOJICTBEHHBIC pepIKepaTophl U IIaBydne 0asbl.

HopmanbhHast — skcrutyataniuss — COBPEMEHHOTO — TPAHCIOPTHOTO — CyJIHA
HEBO3MOYKHA 0€3 MOAbEMHBIX MEXAHU3MOB, CIIYKAIlIUX ISl BBITIOJIHEHUS TPY30BbIX
orepainuii U 00CTy>KUBAIOIIUX MMPOMBICIIOBOE, MUTIOIIOYHOE U JIPYTHUe YCTPONCTBA.
[TopThl HE Bcerga MOTYT 00€CTIEUNTh CBOUMH CPEJICTBAMU CYIOBBIE MOTPY30YHO-
pasrpy3ouyHbie paOOThl, a PHIOHBIA MPOMBICENT U €ro OOCTyKUBaHUE HEU30€KHO
CBSI3aHBI C TPOM3BOJICTBOM TPY30BBIX OMNEpPAIMA W TEPEMEIICHUSIMH T'PY30B Ha
CylHE B OTKpBHITOM MoOpe. Ha mpOMBICIOBBIX Cylax BCE€ BCIOMOTATEIbHBIC
IIPOMBICIIOBBIE PAOOTHI - BHIJIMBKA PHIOBI U3 OPYIUi JIOBA, CMEHA POMBOOPYKEHHSI
U JIp. - HEU30€)KHO CBS3aHBI C UCIIOIH30BAHUEM MOABEMHBIX MEXAHIU3MOB.

[To KOHCTPYKTHBHOMY BBIIOJHEHUIO CYIOBBIC IOIBEMHBIC MEXaHU3MBI
MO>KHO Pa3IeNTh Ha TP OCHOBHBIE TPYTIIIBI JICOCIKH, KPaHbI U TTOTbEMHUKHU

CynoBble ne0e1KH 0 Ha3HAYEHUIO Pa3IessIlOT Ha IPY30BbIE U CIIELUAIIbHBIE.
K mnocnenHuM OTHOCATCS UUIIONOYHBIE, OYKCUPHBIC, TONEHAHTHBIE WU ApPYrHe
nebenku. B 3aBucHMMOCTM OT THNA NpUBOJA JieOEOKH OBIBAIOT MapOBBIMHU,
ANEKTPUUECKUMU U TUIPABINUYECKUMU.

CynoBbie TOIbEMHBIE KPAHbI MOPA3EISIOTCS Ha CTPEJIOBbIE, TOBOPOTHBIE U
KO3JIOBbIE, IOJIyYMBIIME B  IIOCJIEIHEE BpEMs  pACIpPOCTpaHEHHE  Ha
KoHTelHepoBo3ax I[lo poay mnpuBoAa KpaHbl AENATCS Ha DJIEKTPUUYECKUE W
T'UIPaBINYECKUE.



K rpynne mnoabeMHUKOB OTHOCATCS JUGTBI U 3aeBaTopbl  JIMQTHI
MOAPA3AEIAIOTCS Ha IMACCAKUPCKUE, TPY30BbIE U rpy3onaccaxupckue [oapeMunku
UMEIOT

IPEUMYILECTBEHHO NIEKTPUYECKUI IIPUBOJL

['py3onogbemubie  ycTpoiicTBa rpy3onoabemHocteio 10 kH u  OGonee,
IpeIHAa3HAYEHHbIE JJI1 NMOTPY3KH, BBITPY3KH WJIM MEPEMEIIEHUs I'py3a Ha CyAHE,
nmoJyiexar Haja3opy Peructpa m mpoxomar exeroanbld ocMoTp Hampasinenue
JBUKEHUS OpPraHOB YIPABJICHHUS TPY30MOABEMHBIMH MEXAaHU3MAMH JOJIKHO
COOTBETCTBOBATh JBMKEHUIO Tpy3a BpalllCHHME MaxOBUKa IO YacOBOW CTpEJKE
COOTBETCTBYET MOABEMY TIpy3a, MOJBEMY CTpeIbl M TIOBOPOTY BIPaBoO,
NEepeEMENICHHE BEPTUKAJIBHOTO phluara Ha ce0s WIM TOPU30HTAIBHO BBEPX -
NOJBEMY Tpy3a WM MOABEMY CTPEINbI, IEPEMEIICHUE pblyara BIIPAaBO - MOBOPOTY
BrpaBo OpraHbl yNpaBiieHUs AOKHBI UMETh 0003HA4eHHMs, (PUKCUPOBATHCS B
HYJIEBOM ITOJIOKEHUH U HA/IEKHO CTOIIOPUTHCS

MexaHu3Mbl ¢ TUIPONIPUBOAOM AOJKHBI HMETh YCTPOMCTBO, NCKIIIOYAIOIIIEE
naJieHUe rpysa Win caMONpPOU3BOJIBLHOE IBUKEHHUE CTPEJIbl MM KpaHa MpH NaleHUH
naBieHus B rupocuctemMe OnyckaHue rpy3a Wik CTPeJIbl 10JKHO ObITh BOBMOYKHO
TOJBKO MPUBOAOM. KakIblii Ipy30MOBEMHBIM MEXAHU3M JOJDKEH UMETh TOPMO3,
00eCcreynBaOIIMiA TOPMOKEHUE C 3alacOM, KOTOPBII y IPy30BBbIX U TOINEHAHTHBIX
nebe0K 1omKeH ObITh He MeHee S0 %. Y kpaHOB 3amac A0JkeH ObITh He MeHee 50%
y MEXaHU3MOB Mo IbeMa rpy3a u He MmeHee 100%- y MexaHu3MOB MOoAbeMa CTPEBI
y MEXaHMU3MOB [TOBOPOTA 3a1aca MOXKET U He ObITh. Y CUJIME HAa PYKOSATKE TOPMO3a
He nopkHO mpesbimark 160 H, a va nemanu - 310 H. /Insg TopM0O30B, peryisipHO
MPUMEHSEMBIX MPU OOBIYHOM PEXHUME, ITH YCUITUS JTOJKHBI ObITh YMEHBILIEHBI, IO
KpaliHen Mepe, B 2 pasa.

Kpanbl ¥ NOABEMHUKHA C DJIEKTPUYECKUM MPUBOAOM JOJDKHBI HMETh
KOHILIEBbIE, BBIKIIOYATENN ISl aBTOMATHUYECKOW OCTAHOBKM MEXaHU3MOB B HX
KpalHUX MOJOKECHUSX.

[IpoBepka oOecrieyeHusi 0O€30MaCHOCTH SKCIUIyaTalluu TPy30HO0IbEMHBIX
MEXaHU3MOB TPOHM3BOANUTCSA HWCIBITAHUAMU W OCBUACTENhCTBOBaHUAMH. [lepen
BBOJIOM B 3KCILTyaTallMIO BCE KPAHbI, MOJbEMHUKH U CTPEJIBI C JIEOEKaMH JTOJIKHBI
UCIIBITHIBATHCS  MPOOHOM  HArpy3koH, mpeBbliatomied Ha 25 % 1pu
rpy3onoabeMHocTu menee 200 kH, 50 xH npu rpyzonoasemuoctu ot 200 10 500
kH 1 Ha 10 % npu 6ombiIeit TPy30101bEMHOCTH.

Hanzopy Peructpa nojexar cynoBbie 3JIEKTPOIPUBOIHBIE MACCAKUPCKHUE U
rpy30Bble JUPTH Tpy30noabeMHOCThIO 2,5 KH u Oonee, NBUKEHHE KOTOPBIX
OCYUIECTBJISIETCS C OMOIIIBIO TPOCOB €€ CKOPOCTBIO MOIbeMa U CIycka He boJee |
M/C



Pasnen 3 OBIECYJIOBBIE CUCTEMBI

CoBpeMeHHBIE CYJIOBBIE CUCTEMBI TIPEJCTABISIOT COOON CIIOKHBINA KOMILIEKC
00OpyIOBaHUS, COCTOAIIMN W3 pPa3jMYHBIX B3aWMOCBSI3aHHBIX TEXHUYECKUX
CpEICTB

- CTICTIHATU3UPOBAHHBIX TpyOOIIPOBOIOB, MEXaHHU3MOB,
anmapaTtoB, NPUOOPOB H YCTPOWCTB, TMpPEAHA3HAUCHHBIX I OOCCIICUCHUSI
IKCIUTyaTaIlil B YCIIOBUH OOMTAaeMOCTH Cy/IHA.

CymoBble CHCTEMBI CIIy)KaT JUIs: MpHeMa W yAalleHWs BOJSHOTO Oajiacrta,
OCYIIICHUSI OTCEKOB CYJHA OT CKAaIlIMBAIOIICHCS BOJBI, CHAOKEHUS TMHTHEBOW U
MBITBEBOW BOJIOW, ynajieHus (EeKaTbHBIX U 3a4MUCTHBIX BOJ, MPUEMA, BBITPY3KH H
MOJIOTPEBA KHUJIKUX TPY30B, paclpeaciieHUus TPy30B IO TaHKaM, MOJICpKaHUS
HEOOXOJMMBIX IapaMeTPOB BO3AyXa B IKWIBIX M TPY30BBIX ITOMEIICHUSX,
CHaOXEHUS CYAOBBIX JHEpreTHYeckux ycTaHoBokK (CDVY) u BcHoOMoOTraTeIbHBIX
MEXaHHU3MOB TOTUIUBOM, MAacJIOM, BO3JyXOM U TTapOM.

PasnooOpasue  (yHKIMH,  BBIMOJHAEMBIX  CYJOBBIMH  CHCTEMaMH,
00yCIIOBIMBACT UX KOHCTPYKTHUBHBIC (DOPMBI M HCIIOJIb30BAHUE MEXaHUYCCKOTO
00opy10BaHUS.

B cocraB cy0BbIX CHCTEM BXO/IST:

- TpyOOIIPOBO/IBI, MPECTABISAIONINE COOOM COBOKYITHOCTh TPYO,
NIPUCOCTMHUTEIIHPHON, PA3BETBIIIONICH, PETYIMPYIOIIEH U MpoUuei apMaTypsl (s
PETYJIMPOBAHUS MTEPEKITFOYCHUN CUCTEMBI UTH €€ OTICIbHBIX YYaCTKOB);

- MEXaHM3Mbl  (HACOChI,  BCHTHJISITOPBI,  KOMIIPECCOPHI),
oOecrieunBaroIIne rnepeMenieHue padoueit cpebl Mo TpyooIpoBoIaM;

- e€MKOCTU (ITUCTEPHBI, OAJJIOHBI) JIJISi XpaHEHUs >KUIKOCTEH U
ra3os;

- TEIUIOOOMEHHBIC ~ amnmaparbl  (MOJOTPEBATENIN, OXJIAIUTEIH,
KOHJICHCATOPBI, HCIAPUTENN), CIyXKallke I W3MEHEHUS MapaMeTpoB WU
COCTOSIHUSA pabouei Cpenbl; - MEXaHUYECKHE CPEICTBA YNPaBICHUS CUCTEMON M
KOHTPOJIS 3a €€ paboToM.

Obecnieuenne HanbOobIIEH O€30MACHOCTH TUTABAHUS CYy/AHA, CO3/IaHUE
HOPMAaJIbHBIX YCJIOBHIA ObITa ¥ TPy 1a SKHITaKa BO MHOTOM 3aBHCST OT COBEPIIICHCTBA
U HAJeKHOCTH PAOOTHI CyIOBbIX cHCTeM. [lo3TOMy mpu TMOCTpPOWKE CyIA0B
MPEeIyCMaTPUBACTCA KOHCTPYKTUBHOE YCOBEPIIEHCTBOBAHUE CHUCTEM C IICJIBIO
TOBBITIICHUSI 2 PEKTUBHOCTH MX JCHCTBUS U CHIYKCHUS BpEMEHHU Ha 00CITy)KUBaHUE.

[ToBbIICHNST KauecTBa M JIOJITOBEYHOCTH TEXHHUECKHX CPEICTB JOCTHUTAIOT
MyTeM: BHEIPEHUS CPEACTB aBTOMATH3AIlMU YIPABICHUS M KOHTPOJISA 3a pabOTOM
CHUCTEM; PaIMOHAIIBHOTO PACIIOJIOKEHUS W TPOKJAIKA Tpacc TPyOONpPOBOIOB;
UCIIOJIb30BAHUS  HOBBIX ~ MEXAHU3MOB;  BHEAPEHUS  MCPONPHUATHH  II0
PEMOHTOIPUTOTHOCTH  CHUCTEM;  MCIOJB30BAaHHS  BBICOKOKAYECTBEHHBIX U



KOPPO3MOHHOCTOMKHMX MATEPHUAJIOB U 3AILMTHBIX TOKPHITUI; BHEAPEHUS NIEPEAOBOU
TEXHOJIOTUM W3TOTOBJICHHSI U MOHT@Xa CHUCTEM U YJIYYIIEHUS UX TEXHUYECKOU
DKCIUTYaTaluH.

Cucrembl COVY nomxHbBl OOecnedyrBaTh: HAaWMEHbILEE CONPOTHUBIICHUE
paboueii cpeibl 1 HanOOJIBIITYIO JOJTOBEYHOCTh U HAJC)KHOCTh PAOOTHI.

Martepuansl, NpuUMEHSEMbIE JJIi WM3TOTOBJICHUS WJIM PEMOHTA CYJOBBIX
CUCTEM U YCTaHOBOK, JOJDKHBI BBIJEP)KMBATh JAABIICHUE M TEMIEpPATypy, IpH
KOTOPBIX 3KCIUTyaTHUPYETCs TPYOOIPOBO/IL.

K coBpemMeHHOMY CyAHY B MpOLECCE €ro 3KCIUTyaTallMh NpPEIbsBIAECTCS
0onbiioe Yuciio TpeOOBaHUI, OCHOBHBIMH W3 KOTOPBIX SBIAIOTCS oOecredeHue
IJ1aBYy4Y€CTH, MOPEXOJHOCTH, )KUBYYECTH, OCTOMYNBOCTH, MOXKAPHOU O€30MMaACHOCTH,
00UTaEMOCTH, 3aIUTHI TPY30B.

Jlist obecriedyeHust 3TUX TpeOOBaHU B KOpIyCe CyJHA YCTaHABIMBAIOT
pa3IuyHble YCTPOMCTBA, YAaCTh KOTOPBIX BBINOJHAETCS B BHUIE TPYOONPOBOIOB
CHAaOXXEHHBIX  TUAPABIMYECKUMHU  MeXaHu3MamMu.  KoMIuieke  cyaoBOro
o00OpylIoBaHUs, CO CTOSIIUN M3 TPyOONPOBOJIOB, THJPABIMYECKUX MEXAHU3MOB,
puOOPOB, anmapaToB W Pa3HOro pojia MOTPEOUTENEH, BBHIMOIHSIIOMUX OJHY HIIN
HECKOJbKO (PYHKIMH MO OOECHEeYEeHUI0 HOPMaJbHOM »JKCIUlyaTalluu CyAHa,
HAa3bIBACTCA CYyJJOBOM CUCTEMOM.

B cBs3u ¢ TeM, YTO KOJIMYECTBO CYJIOBBIX CHCTEM BEIMKO U MX (DYHKLHH
MHOTO00pa3Hbl, JIJIsl YOPOILIEHUS MPOEKTHPOBAHUA, MOCTPOUKM M HKCILTyaTALlNH
NPUHATO KJIACCU(PUIIMPOBATH UX IO ONpeeseHHbIM npuHiunam. Hanbonee yacto
NpUOEraT K JABYM CIEAYIOIIMM MPUHIMIAM KiacCUu(PUKauuu: Mo poay padoueit
Cpellbl, IepeMEIIaeMon 0 TPyOONPOBOAAM CYJIOBBIX CUCTEM, U MO OJHOPOIHOCTH
BBINIOJIHAEMBIX cUcTeMaMu (DyHKLIMA. B cOOTBETCTBHM € MEPBBIM IMPHUHIIUIIOM BCE
CYJIOBbIE CUCTEMBI MOKHO Pa3JIEIUTh Ha BOJIO-, Ia30-, BO3yX0-, He(pTe-, TOMINBO-,
MacJIOMpPOBOAbI U T. II.

Takas xnaccupukanus ynoOHa i MPOU3BOJCTBA THUIPABIMYECKUX
pacyeToB, ¢ MOMOILIBIO KOTOPBIX OMPENENSAIOTCA MapaMeTpbl paboyell cpenbl U
OCHOBHBIE XapaKTEPUCTUKH TPYyOOITPOBOJIOB.

CorylacHO BTOpOMY MPUHLMUITY CYAOBBIE CHUCTEMBI pa3JEIAOTCS Ha
CJIeIyIONTUE TPYIIIBL: 1) CUCTEMBI TPIOMHBIE, 2) OajuTacTHBIE, 3) MPOTUBOIIOXKAPHEIE,
4) cucteMbl MHUKPOKJIMMAaTa, 5) CaHWUTapHBIC, 6) TPY30BbIE U 00OECIICUMBAIOIIIEC
CUCTEMBbI Ha HEe(TEHAIMBHBIX CyAaX, 7) CHCTEMBI CXKAaTOTO BO3/ayXa, 8) pa3HbIC
CUCTEMBI.

TpromHble cuUCTEMBI YAalAOT 32 OOpT BOAY M3 OTCEKOB M TEM CaMbIM
o0ecneunBalOT MOJAJIEpP)KaHUE 3aJaHHOM IUIaBy4eCTH CyJAHAa B IpoOLEecce
HOPMAJIBHOM IKCILTYyaTalMK WA B aBapUUHBIX YCI0BUAX. OCHOBHBIMHM CHCTEMaMH,
BXOJSIIMMH B 3Ty TIpYyIIy, SBISIIOTCS OCYIIUTENbHAas, BOJOOTJIMBHAS,
criacaTesbHasl.



OcymmTenpHas cucTeMa NpeaHa3HadeHa [UIisl yJaleHus 3a OOpT BObI,
MIOTIaBIIIEH BHYTPb OTCEKOB Yepe3 HETNIOTHOCTH CBAPHBIX IIBOB HAPYKHOU OOIINBKH
KOpITyca, 32 CUeT OTIOTEBAaHUS HAPYXHOW OOIIMBKH, BCIEACTBUE KOHJICHCAIUH
MapoB BOJIbI U3 BO3IyXa, IPU MBIThE MaIyO U Ap.

BoaooT/MBHbBIE CUCTEMBI CITyKaT /Ui YAJICHUS U3 OTCEKOB 32 00PT OOJIBIINX
Macc BOJBI B ClTydae MPOOOUHBI TOJIBOAHON YACTH CyJHA. DTU CUCTEMBI SIBIISIOTCS
OJTHUM M3 aKTUBHBIX CPEJICTB OOPHOBI 32 )KUBYUECTh Cy/IHA.

CrnacarenbHbIE CUCTEMBI PETHA3HAYEHBI JUIsI yIaJIEHUs OOJIBIITNX MAcC BOJIBI
U3 OTCEKOB MOTEPIIEBIINX aBAPHUIO U 3aTOHYBIIUX CyZ0B. CUCTEMBI YCTaHABIUBAIOT
Ha CIELHUAJbHBIX CyAax-cracarensix M Jenokonax. OHU OCYIIECTBIAIOT TPHEM
3a00pTHOM BO/JIBI, MIEPEKAUKy €€ MO CYJIHY U yAalleHHe BOASHOro OasacTa 3a 00pT
U TEM CaMbIM 00ECIEUNBAIOT U3MEHEHHUE MOCATKH, OCTOMYUBOCTH, MOPEXOIHOCTH,
XOJIKOCTH, OOMTaeMOCTH M JIPYTUX XapaKTEpPUCTUK CyaHa. B a1y rpynmy
00OBEIMHEHBI CUCTEMBI TIOTPY>KEHUSI U BCIUIBITHUS, 3aMEIIIEHUS TEPEMEHHBIX IPY30B,
KpeHoBas, quddepeHTHas u OaiacTHas.

Cuctempl TIOTPY)KCHHS W BCIUIBITHS TIPEAHA3HAYCHBI JJII W3MEHEHUS
TIIyOWHBI TIOTPYKEHHs TUIABYYHMX JOKOB, aBapUIHO-CIIACATENbHBIX MOHTOHOB U
JIPYTUX COOPYKEHUM.

Cucremsbl 3aMCIICHUA IICPCMCHHBIX TI'PY30B CIIYXKAT I IIOAACPKAHUA
IIOCTOAHHOTO IINTIaBYy4CTO oO0beMa Ha Cyaax B IIPOLECCCC UX DKCILTyaTalluu.

KpeHoBbie cructeMbl 00ecrieunBalOT HAKJIOH KOpITyca CyJHa B MOMEPEYHOM
MJIOCKOCTH, a AU(GEpPEHTHBIE CUCTEMBI - B MPOJOJBHON IJIOCKOCTH C IEJbIO
YMEHBIIICHUS WIH CO3/IaHus KpeHa u nuddepenra.

bannacTHeie cucTeMbl TNpeaHa3HAYeHBbl [JIs1 OOecredeHus: HOpPMaJbHOM
AKCIUTyaTaIMK TPAHCTIOPTHBIX CY/I0B, B YACTHOCTH ISl U3SMEHEHUS MOCaKU (KpeHa,
muddepenTta, ocaak) MOPOKHETO Cy/IHA U METAICHTPUUECKOW BBICOTHI CyJIHA C
I'PY30M.

OCHOBHBIM ~ HA3HAYEHUWEM  MPOTUBOIOKAPHBIX  CUCTEM  SIBIISIETCS
oOHapy>KeHHE ¥ YHUUTOKEHUE Mokapa Ha cynax. X oObIYHO MOApa3IessitoT Ha J1BE
CHEAYIOLINE MOArPYNIIIBI: CUCTEMBI NTOKAPHOM CUTHAIM3ALUH; [TPOTUBOIIOKAPHBIE
JOKIN3AIMOHHbIE cUCTEMBI. K mepBOi MOArpymnIie OTHOCATCS CUCTEMBI PYYHOM,
MOJIyaBTOMAaTUYECKOM W aBTOMATWYECKOW curHanmm3anuu. B dyHKIUM BTOpOW
MOArPYIIBI BXOJUT YHUYTOXKEHHE Odara Io)kapa Ha cyaHe. B 3aBucumoctu OT
IIPUHIIUIIA TYLICHUS [10KAPAa CUCTEMBI PA3JEIAOTCS Ha CIECIYIOIIUE BUIBI:

- OXJIQXKJAIOLIME OYar Moxapa;
- V30JIMPYIOLIAE PEarupyrolme BEIIECTBA OT 30HBI

TOpEeHus; - pa30aBISIONINE PEAruPYIOIINE BEIIECTBA B 30HE TOPEHUS; -

OCYIIECTBIISIIOIINE XUMHUYECKOE TOPMOKEHUE PEAKIIUU TOPECHMUSL.



B kax/1plii U3 yKa3aHHBIX BUJIOB BXOJAUT HECKOIBKO CUCTEM, PA3TUYAOLIUXCS
paboueil cpesioi, KOTopasi BO3/ICUCTBYET Ha oyar moxapa.

CucreMa MHKpOKJIHMMAaTa 00ECIeUMBAET HOPMAJIbHYIO OOMTAeMOCTh IyTEM
COOTBETCTBYIOIIEH 0OpabOTKM BO37yXa B CYIOBBIX TmomenieHusx. OHa
noApa3JesieTcss Ha HECKOJIbKO BHJIOB B 3aBUCUMOCTH OT TMapaMeTpoOB H
XapaKTepUCTUK 00padaThIBa€MOTO BO3IyXa.

CucteMbl BEHTWIALMM TPEIHA3HAYEHBI MOJJIEPKUBATH OIPEACICHHBIN
COCTaB BO3/yXa B CY/IOBBIX MIOMEIIECHUSIX ITyTEM 3aMEHBI €T0 3a00PTHBIM.

Cuctembl OTOIUIEHUS CIIYy>KAT JUIsl BOCIIOJHEHUS MOTEPHU TEIIa B CYJIOBBIX
IIOMEIIECHUSX IIyTeM IIOJAa4M B HHUX pPAa3JIMYHBIX TEIJIOHOCHUTENEH, KOTOpbIE
HEKOHTAKTHBIM MJIM KOHTAaKTHBIM ITyTE€M HArpeBarOT BO3AYX BHYTPU IOMELICHUS.

CucteMbl OXJIAKIEHUS OCYIIECTBISIIOT I0Jady B CYAOBBIE IIOMEILECHHUS
PA3IMYHBIX XJIAJOHOCUTEIIEH, IEHCTBYIOIIUX HEKOHTAKTHBIM WM KOHTAKTHBIM
IIyTEM.

Cucremsl OcylIeHUS BO3AyXa NPEIHA3HAUYEHBI IS IO EPKAHMSI BIIAYKHOCTH
BO3/lyXa B CYJIOBBIX IOMEIICHUAX Ha ONPEIECICHHOM YPOBHE C II€JIbI0 00eCTIeueHUs
COXPAHHOCTHU I'PY30B U YMEHBIIEHUS] HHTEHCUBHOCTU KOPPO3UHU KOpPITyCa CyaHa.

CucreMbl pereHepanuy BO3AyXa CIIYXaT I MOAJECPKAHUS HOPMAaIbHOTO
KOJIMYECTBEHHOTO COCTABA BO3/lyXa B N30JIMPOBAHHBIX OT BHEIIHEN CPEIBI CYTOBBIX
ITOMEIIECHHUSIX.

CaHuTapHbIE CUCTEMBI OCYIIIECTBIISIOT MOa4y OBITOBOM BOJIbI B IOMEIIICHUS
U yJlaJIieHue UCTI0JIb30BAaHHOM BOJIbI 32 00pT. OHU pa3aeisioTcs Ha BE TPYIIIbL:

- CUCTEMBbI BOJIOCHA0KEHUS, KOTOPhIE 00ECIeUnBAIOT M0/1a4y B
CYJIOBBIE TTOMEIIEHUS BOJIbI TPECHOM MUTHEBOM U MBITHEBOM (XOJIOTHOM U ropsiueii),
a Takxe 3a00pTHOM;

- CUCTEMBbI KaHanu3aiuu ((paHoBasi, CTOUHast, CUCTEMA CITYCKHBIX
TpyO ¥ IIMaraTHBIX OTBEPCTHIA), OCYIIECTBISIONIME yJaJe€HUE HCIOJb30BaHHON
BOJIBI 3200DT,

I'py30Bbie U oOecreyuBamIIMe CHUCTEMbl Ha HE(TEHATUBHBIX CyJax
MpeIHa3HAYCeHBI JIJIs TIpUeMa ¢ Oepera, pacipeiesieHus M0 IPY30BbIM IIUCTEPHAM U
BBl J1auu 3a OOPT CHENUAILHOTO JKUJKOTO TPy3a, a TaKKe Uil 00€CTICUCHUs ero
COXPaHHOCTH U HOPMAJILHOM AKCILTyaTaIlK TPY30BBIX CUCTEM.

Cucrembl CKaToro BO3ayxa 00€CIEUUBAIOT MOITYYEHUE M TMOAAdy CXKaTOTO
BO3/lyXa K pa3lu4yHbIM MOTpeOuTeasiM. CxaThlil BO3IyX HCIONB3YETCS Ha CyJax B
OCHOBHOM KaK DJHEpPrOHOCHUTEIh - pabouas cpelna, MMEIOMas OMpeaeICHHYIO
VY nenpHyr0 MEXaHUYECKYI0 YHEPTUI0, KOTOpasi MOXKET MPOU3BOAUTHL paboTy. B Hux
BXOAAT cuctembl Bo3ayxa Huszkoro (p=0,1 MlIla), cpeanero (p=0,1+3 Mlla) u
BbICOKOTO (p > 3 MIIa) naBnenus.



B rpynmny pa3Hbix cucteM OOBEAMHEHBI BCE BHIBI CIIEIUATBHBIX CHCTEM,
BBITIOJTHAIONINX O0COOBICe KOHKpPETHhIC (YHKIMH: HAIpUMeEp, CHUCTeMa 3amepa
JaBJIeHUS B TPyOONpPOBOJAX, CHUCTEMa 3aMepa YPOBHS B CYJIOBBIX ITUCTEPHAX,
cuctemMa ruapaBiIvkd. Kpome Toro, mpuHsATa KiIacCUPHUKANHMSI CXEM CHCTEM U
TpyOOTIPOBOIOB, KOTOpasi MpuBeAcHA B Ta0. 1.

B KAKAYI0O H3 PACCMOTPCHHBIX CYAOBBIX CHCTCM B OCHOBHOM BXOIAT
CICAYIONEC KOHCTPYKTUBHBIC 3JICMCHTLI:

- TPyOOIPOBOJIBI, COCTOSIIHME U3 TPyO W TPYyOONPOBOIUMBIX
AJIEMEHTOB, MPEIHA3HAYCHHBIX IS KaHAJIU3aIuu padodeil cpeIbl K MOTPEOUTEIIM
WJIM IPUEMHHKAM, PACIOJI0KEHHBIM B Pa3JIMYHbBIX MOMEIICHUSIX CY/IHA;

- COCAMHUTENIbHAS apMaTypa JJIsi COEIUHEHUs] TPyO MexIy
co0oM, a TakXe MPUCOCTUHEHUS TPYyOOIIPOBOIHBIX SJIEMEHTOB K TPYOOIIPOBOIY;

- apMmaTtypa, IpeaHa3HadeHHas ISl yIpaBlIeHUs padoToOM
CHUCTEMBI ITyTeM TEPEKPBHITUS WJIM OTKPHITHS KaHalla TPyOONpoBOJa, W3MEHCHHS
JaBJIeHHs paboueit cpepl Wi co3aanus (a3oBOro rnepexojaa B paboueit cpee;

- TUJIPABIIAYECKHUE MEXaHU3MBbl, oOecrieunBaroIIne
nepeMerieHre pabodeit cpeapl Mo TPyOONpPOBOJAM CHCTEM 3a CUeT Iepenayei
OIPEJICIICHHON MEXAaHUYECKON SHEPTHH;

- ammaparthl U pa3IMYHbIe YCTPOMCTBA Ji1 00pabOTKH padoueii
cpeabl uin ee (HazoBOTro COCTOSHUS B IIpoIiecce PabOThl CHCTEMBI;

- KOHTPOJIbHO-U3MEPUTEIbHBIE W CUTHAJbHBIE  IIPUOOPHI,
npeaHa3HAYeHHBIC 1 KOHTPOJII 3a paboTOM CHUCTEM H  IapaMeTpOB,
OTIPENICIIIOITNX COCTOSTHUE paboueld cpeibl;

- IUCTEPHBI U €MKOCTH JJISI Pa3MEIICHUS U XpaHCHUsT pabodeit
Cpepl, a Takke o0ecrieueHus (PYyHKITUH, BBITTOJTHIEMBIX CUCTEMaMU;

- MPUBOABI  yNpaBlieHUsT (MECTHOTO W  JAUCTAHIIMOHHOIO)
apMaTypol U MEXaHH3MaMu, IPUOOpaMHU U armapaTaMu;

- MOJBECKH, KPOHINTEHHBI W (YHIAMEHTBI IS KpETICHHUS
CYZIOBOM CUCTEMBI K KOHCTPYKIIUAM KOPIyca Cy/IHa.

CynoBble CUCTEMBI MPEACTABIISAIOT COOOM COBOKYIHOCTH TPYOOIPOBOIOB C
MEeXaHM3MaMH, arrnapaTamu, NpuOopaMu U yCTpOMCTBaAMH MpeAHA3HAUCHHBIX IS
BBIMIOJTHEHUSI OMpPENEICHHbIX (PYHKIMNA oOecredeHusl 3KCIUTyaTallud U yCIOBH
00UTaEMOCTH CY/IOB.

E1ie Ha nepBbIX MapOBBIX CyAax MPUMEHSIIN CHEIHaIbHbIE TPYOOIIPOBOIHbBIE
YCTPOMCTBA C HACOCaMH, C MOMOIIbIO KOTOPBIX OCYIIECTBISIIUCh OTKAYMBAHUE U3
OTCEKOB CKAaIJIMBAIOIICHCS BOJBI, TYIIEHWE TMOKapa 3a00pPTHOW BOJOM, Mojayva
IPECHON BOJBI M3 IMCTEPH B KaMmOy3bl M KalOThl, @ TaKXe BEHTUJIMPOBAHHE
nomeneHnil. B nanpHeimeM 3tu TpyOONpPOBOIHBIE YCTPOHCTBA 000COOUIUCH OT
IIPOYUX CYJOBBIX YCTPOMCTB U MO3AHEE MOTYYUIN HA3BAHUE CYJOBBIX CUCTEM.



[loBpiieHne TpeOOBaHUN K HAIEKHOCTH CPEACTB MOXKAPOTYILICHUS U
nosiBieHrue Oosiee 3(PPEKTUBHBIX OTHEracsIIUX BEIIECTB IMOBJICKIO 3a cO0Oi
NPUMEHEHHE Ha CyJaX HOBBIX MPOTUBOIOKAPHBIX crucTeM. Co3naHne KoM(pOPTHHIX
MUKPOKJIMMATUYECKUX YCIOBUI B MACCAKUPCKUX KAIOTaX M MOCTax yIpaBlCHUS B
CBSI3M C YBEJIMYEHUEM JAIbHOCTH IUIABAHMS CYJOB IMPHUBEIO K HEOOXOIUMOCTU
IPUMEHEHHUS CUCTEM KOHIUIIMOHUPOBAHUS BO3TyXa.

Tabnuna 1 — Knaccudukanus cxeM cucteM u TpyOoOIpoBOI0B

HaumeHoBanye XapakTepHCTHKA

Junuu mpybonposodoe

Marucrpans InaBHaa anHus TpYGONpPOBOJA CHCTEME, 11O KOTOPO#
pa3BofHTCS HAH Gyjer nepemellaTbcs cpeza
OTserBAeHHe TpynnoBoe JInsna TpyGonpoBoaa, No KOTOPO# nepemeniaeMasn
cpea NOABORHTCA K rpynmne norpeGuTenel HJAH OTBO-
AKTCR OT HHX

Ormernaente Jluuas TpyGbonpoBofa, Mo KOTOPOA nepemeiaeMas
cpela MOABOAHTCH K OAHOMY MOTPECHTENIO HJIH OTBO-
JAHTCA OT Hero

[epembiuxa TTocToAHRNI HAH CHEMHBIA Y4acTOK TPYGONpoBOAa,
COSARHSIOUA MACHCTPAVIM HJH APYTHE JIHHHH TpyGo-
NpOBOA2, @ TAaKXe €eMKOCTH, MpeJHasHaveHHble IJIdA
nepeMelllelHs cpeasl MeXAY HHMH NMpH paGore B pas-
JAHYHBIX peXxXHMax

O6son . Yuactok TpPyGonpoBoja C 3aMOPHOH apﬁarypoa.
npefHa3sHaueHHHA ANs nepemeineHHs cpeapl B 00XOA
KaKoro-JHG0 sJieMeHTa CHCTeMbl JVIS MOJHOMO HAK va-
CTHYHOTO €ro OTKJIOYeHHS

T pybonposods: u ux KAacCUPuUKAYUR NO GYHKYUOKANOROMY nPUSKAKY

IpreMAbIA Cpena, 3a6upaemas B3 apMaTypH, H3-3a 60pTa, H3 CY-
BROBHIX MOMellleHR, eMKOCTeH H amnapaTtoB, NepeMe-
maercs MO TPyGONpoBOAY K MPHEMHHM YCTPOHCTBaM
MeXaHHIMOB .

Hanopnuit Cpesa OT MeXaHH3MOB H COCYNOB C CXAaTHIM TasoM
nepemeniaercs no TpyGonposoay sa 6o0pt, B armocdepy,
B CYHOBbIe NOMEINEHHA, eMKOCTH H aNnapaTH, a oT KoT-
JIOB — K NapOBHIM MeXaHH3MaM

INepexkaunpaiowmut . IlpenHasnageH AR NepeMelllenHs XHAKOCTeA H ra-
30B H3 ONHHX CYAOBHLIX eMKOCTell B Jpyrie
Hanusro# Tpy6onpoBoi, N0 KOTOPOMY XXHAKOCTb, NOJaBaeMas

GeperosbiMH CpEACTBAMH, HACOCaMH JAPYroro CyaHa
HAH CAMOTEKOM, NepeMelnaercsi B CYyAOBHE EMKOCTH

OrausHoR Tpy6onpoBoa, MO XOTOPOMY KHAKOCTb OTVIHBaercs
CYHOBHIMH HacOCaMH H3 NMoMemeHn# H eMKocrefi 3a Gopt
Bripaun Ipennasnauen IS NOAAYk CYHOBHIMH CPEACTBAMH

napa, XHAKOCTell, BOSAYXa H rasoB Ha Apyr#e cyna
HAH B GeperoBbie H IUIaByYyHE €MKOCTH

ITepenycxuoit- CAyXHT ANA NepeMemeHHs CAMOTEKOM >XKHAKOCTH
H3 OJHON CYROBOH €MKOCTH B APYTryw0
Chsprofi [IpenrasHauen A/nA C/AHBAa B TPIOM HAH B CYAOBbie

eMKOCTH NpoTeueK, OTCTOS H OCTATKOB JKHAKOCTH OT Me-
XaHH3MOB, H3 eMKoCTefi, MOAJOKOB H annapaTos
[poaysamms Hcnonbayerca As yAalieHHS B TPIOM HJIH B CYAOBhe
eMKOCTH KOH/IeHCAaTa H NapoBOAAHON cMecH H3 TpyGo-
NPOBOAOB, KOPMYCOB MEXAHHIMOB H TeNA006MeHHHX
annaparos

Crpasausaomni CnyXuT IS OTBOAA B CYAOBHE €MKOCTH HJIH aTMocC-
tdepy xmpxocTefl, NapoB HAH rasoB, CTPaBAHBaEMBIX
NpH cpaGaTHBAHHH IPefOXPAHHTE/BHBIX KJANaHOB,
a TaKke nns apapHAiHoro yjaanewus paGosefi cpeam
3a Gopr




[Ipomon
kenwue taou. 1

HaumenoBauue

.~

Xapakrepucrtuka

['a30BBINTYCKHOM
BuiTaXHOA

[TpuTOYHBIH

INpeanasHauen AAs yjaneHHs OTpaGOTaBIUHX IasoB
OT ABHratesefi B atMmocepy BAH 32 GOPT HHXKe BaTep-
JHHHH |

Hcnonpayerca B cHCTeMaX BEHTHAAUHH H KOHAH-
DHOHHPOBAHHA BO3AYXa AAA YAa/NeAHA BO3RYXAa H3
O0C/AYKHBAEMOro NOMeIeH! st

lNpumensierca B CHCTEMaX BEHTHAALUMH H KOHAHIHO-
HHDOBaHHS BO3AYXa JJs MOAAYH BO3LyXa B OOCAYHKH-
BaemMoe nomelleHHe

Cxemst mpybonpoe0ios 8 3aguUCUMOCTIL OM UX NOCMPOCRUR

JInHefiHas
JByx/nHHeHHaA
Koabuesas

JluHefiHO-KOA bR eBAR

OnHoOXaHaNbHAA

JpyxxananeHas

HMeer MarncTpanp B BHAE OAHON NHHHH (AHHEAHOA
MaricTpasn)

HiMeer jape He3aBHCHMHE JIHHefiHble MarucTpasH

BeinosineHa B BHJie 3aMKRYTOr0 KOablla, 06pa3oBaH-
HOrO ABYMS JIHHEHHBIMH MarHCTPaisiMd M COeJHHSAIO-
IHMH HX MepeMbIYKaMH

€Ha H3 NMOCAEROBATE/IbHO COCIHHEHHBIX TPY-

6onpoBOAOB, BHMONIHEHHLIX MO KOJbLEBOH H NHHeRHOA
cxemam

Cxema Tpy6onpoBoaa CHCTEMbl KOHAHUHOHHPOBAHHA
BO3JyXa, HMEIOULero OfHY JIHHeHYI0 MarucTpaib Iaf
Nola4yH BO3jyXa OT KOHAHIHOHepa K MecTaM mnotpeGiae-
HHSA

Cxema TpyGonpoBoja cHCTeMbl KOHAHUHOHMPOBAHHS
BO3AyXa, HMEIOLIEro 1Be He3aBHCHMbIE JIHHEAHbIe Mari-
CTpPanH AJjisi MOJAYH BOSAYXA C PasNHYHHIMH Napamer-
paMH OT KOHAHOHOHEpa K MecTaM morpelieHHd -

Cxembl cucmem no npuryuny nepemewierus cpeist

3akpuitas

- .
[ [

OtkpriTasn

Hupkynaunonuas

INporouras

Tpy6onpoBoa 1 ApyrHe sJieMeHTs cHeTeMst 06pasyior
3aMKHYTHI KOHTYP, HCKAIOYAMOIIHHA KOHTAaKT mepeme-
maemoii cpenpt ¢ atMochepoit B KakoM-1HG0 sneMenTe
CHCTeMbI

TpyGonposon 1 ApyrHe s/AeMeHTsl cHCTeMb 06pa3yioT
KOHTYP, B KOTOpPOM nepeMeulaeMas cpeja HMeeT
NOCTOSHHBIfI KOHTAKT ¢ aTMochepoft B OAHOM HJIH
HECKO/IbBKHX SJIEMEHTaX CHCTeMbl

Tpy6onpoBoa B ApyrHe 3/neMeHTH CHCTeMHl ofpa-
8YIOT 3aMKHYTHl KOKTYDP, B KOTOPOM NPOHCXOAHT MHO-

. TOKpaTHOe HCnoNb3OBaHEe palouell cCpeid, mnepeme-

matomefics nNox HaNOpoM, co3naBaeMhbIM MeXaHHIMOM
(npuRYyARTENbHAA UHPK YAAUKA), AHGO NOA BOSAefCTBH-
€M rpaBHTANHOHHBIX CUJ (eCTeCTBeHHAS UHPKYAAMHSA)

TpyGonpoBon H ApYyrHe SJeMeHTH CHCTeMH ofpa-
SYIOT DasSOMKHYTHR KOHTYP, B KOTOPOM NPOHCXOAHT
OZHOKpaTHOe HCNOABL3OBAHHE .palGoyell cpemsl, mepe-
MemmaeMoff mbX HANMOPOM, COSAABA MexXaHH3MOM
(cxema nporogmas), ARGO NOA BosAefiCTBHEM CTaTHYe-
CKOro Hanopa, CO3IABaeMOro B NPHEMHOM NaTpySKe cHe
CTeMH NpH ABHXEHHH CYAHA (CXeNa CaMONPOTOSHASR)




[Tponomxenue Tabdm. 1

HauMenopanue XapaKTepHCTHKA
PeunpkyasuuonHas C NOBTOPHBIM HCIONBL3OBAHHEM YaCTH paboveii cpeay, «
BO3BpallaeMoli B KOHTYp
IIpsmoroynasn C nepemeillennem cBeXeil H oTpaGoraBwedi paGoyeh
cpeibl B OXHOM H TOM XK€ HanpasJIeHWH
[MpotuBoTOuHAA C nepemeuiennem ceexefl u oTpaGorasiielt paGoueit
cpefil B MPOTHBOMOJOXKHBLIX HanpapAeHHAX

Cxemol cucmem u ux KAGCCUDPUKAUUR & 3A8UCUMOCTU OM NOCMPOCHUR

ABTOHOMHaS Jna Kaxaoro orceka HJAH NMOMEIleHHS IPeRyCcMOT-
PeHbl CaMOCTOSATE/IbHHIE MEXaHH3MH, MNpeRHa3HayeH-
Hble A1 OOCAY:KHBaHHA MecT NOTpeGVIeHHs TONbKO
OAHOrO JAHHOIO OTCeKa HJH MOMelleHHs
I'pynnoeas 3 Jansa xaxaol OTHeAbHONM TPYNnbl CMEXHBIX OTCEKOB
HAH MOMeUIeHHA MNpeXyCMOTpeHb CaMOoCTOgTe/bHbe
MeX4aHH3MBl, HCMOJib3yeMble AAA OOCAYXHBaHHA MeCT
y norpeGVieHHst TONMBKO AAHHOH rpynnul OTCEKOB HJIH No-
MelleHH
LlenTpanusoBanHas Jlio6ofi MexaHH3M npeaHasHayaercs Ajas OOCIYXKH-
BaHUA MO6Oro Mecta NoTpeSAeHHS He3aBHCHMO OT ero
PACNONOXKEHHA HA CYAHe

C aproHoMHEIMH y9acT- CxemMa LEHTPa/A H30BAHHOH CHCTEMB € PacCpefoToye-
KaMmu HHEM MeXaHH3MOB [0 AJHHe CyAHa, NpH KOTOpOit npe-
; ‘ AYCMOTpeHa BOSMOXHOCTb PasfeNeHHs CHCTeMH Ha pPRj
CaMOCTOSITE/IGHHX ABTOHOMHEIX YYacTKOB; NPH 3STOM
KaXAnA aBTOHOMHBIH YYaCTOK CHCTeMB lIpeRHa3HaUYeH
AN S O6CAYKHBAHHS MECT NMOTPeOACHHA TONILKO B paioHe
CBOEro ygyacTka

B cBfa3u ¢ MOCTpOWMKOM KPYNHOTOHHAXKHBIX TAHKEPOB M CTPEMIICHUEM K
MaKCUMaJIbHOMY TIOBBIIICHUI0 WX SKOHOMUYHOCTH CHCTEMbl IE€pEKauYnBAHUS
HEe(TENPONYKTOB CTAM TMPEAYCMAaTPUBATh C 0OJIE€ BBHICOKOMPOU3BOIUTEIHLHBIMU
HACOCAMU W MAaKCHUMAaJbHOM CTEMEHbI0 aBTOMATU3AIMKM YIMPABICHUS JTHUMH
HacoCaMu.

JlanbHeiiee pa3BUTHE CYJOBBIX CUCTEM HAMEYAETCS B IBYX Ha MPABICHUSIX:
aBTOMATU3allMd WX  YNPaBICHWS W  TPUMEHEHUsS HOBBIX  MaTEpPUAJIOB.
ABTOMaTH3aIUs MTO3BOJIUT 3HAYUTEITHHO COKPATHUTh YUCJICHHOCTD
00CITY>KHBAIOIIETO MEePCOHAIIA, a UCTIOJIb30BAHNE HOBBIX MAaTEPUAJIOB — MOBBICUTH
KOPPO3HOHHYIO CTOMKOCTBH TPYyOOIPOBOIOB M OJHOBPEMEHHO CHU3UTh UX MAcCy H
rabaputbl. Hambonbmmii wHTEpeC MpeACTaBiIsieT NMPUMEHEHHE TPpyO W3 TUTaHa,

BUHUIUIACTA, MOJMATWIEHa W  (Toporyiacta, 0OOJaJalolUX  BBICOKUMHU
AHTUKOPPO3MOHHBIMM  CBOMCTBAMM M  3HAQYUTEJIBHO CHIDKAIOLUIMMHU — Maccy
TpyOONpPOBOJIa IO CPABHEHUIO C OOBIYHBIMU CTAIIBHBIMU TPYOaMHU.



B 3aBucuMOoCTH OT Ha3HAYEHUS U BBITTOJTHIEMBIX (DYHKITUH CYOBBIE CUCTEMBI
NOAPA3NAEIAIOT  HA  CIEAYIOIME  TPYIIBL:
MIPOTUBOIIOKAPHBIE, OBITOBOTO BOJOCHAOKECHUS, OTOIUICHHS, BEHTWISILIUU H JIp.
CocraB rpynm ¥ Ha3HaYEHUE OT/ICIBHBIX CHCTEM yKa3aHbI B Ta0. 2.

TpIOMHBIE,  OajlacTHBIE,

Ta6mumna 2 — Kitaccudukanys cyJ10BbIX CUCTEM 10 Ha3HAYCHHUIO

Cpynna cucreM CHceTteMa Hasuavyenne cHcTeM™
OcymurensHas Tepuoanyeckoe ymanerue TPIOMHONA
BOAH HS OTCEKOB CYAHA
BopooranBaas Ynanenne BOAM HS 3aTONJEHHHX OT-
Tponane CeKOB CYyAHA
ITepenycknas [lepenyck BoAM M3 moMeuleHWd B HH-
JKePacNoNOXKEHHNE OTCeKH, HMelollHe
CPEACTBA OCYIUEHHS
Kpenopas Hsmenenne xpena cyaua
Huddepentuan Hswmenenne andpepenta cyxua
Bannacrute Bannacruas H3meHenne ocagku cyaHs
SamemesHa 3aMelerue K3pacXon0BaHHOro TONJAHBA
B nucreprax saGopTHoft Bopof
Bonorywmenns Tymenne noxapa CTPYSMH BOABI
CnpuskaepHan ABTOMaTHYeCKoe TylIeHUe noxapa pac-
‘ neeHHOR Bonoft
Boassoro Opouienne pacnuieHHoR Bogod nany6,
OpOIUeHBS nepe6opoK, BaxT, TPanoB ® T. M. AAR
NPeRoTBPALIEHKA TMOXKAPa WK €ro Tyule-
HHS B NOMELUCHHAX CyJHa
Bomopacnuaenua Tywenne noxapa pacnalieHHofi Bogoft
B MAaWHHHHX M KOTeJbHHX OTAEJNeHHAX,
rPYSOBHIX T2HKAX H TOMJHBHMX IHCTEp-
Hax
BoasHbx 3aBec Cospganne COJIOMHHX BOASHHX 3aBec,
NpensTCTBYIOLHX pacnpocrpan:ggw nJja-
MEeHH HAH SAallHILAUWHKX ne KH H
Ipornsonoxap- 6opTa CyfAHa OT OrHA penop
neg 3aronnenus anosiHeHHe BOAOHl NoMemeHHH mnpH
yrpose moxapa HAH B3pHBe B HHX
Maporyumerun Tywmenne noxapa napoM B OTCeKax,
NOMEIHeHHSAX H IMHCTepHAX
YrAeKXHCAOTROFO TyweHnue noxapa YIrVeKHCAHM rasoM
TYIERHA B OTCeKaX, NMOMEUICHHAX M UHCTepHAX
JKupxocTHoro Tywenne noxapa orgeracautest Xnaxo-
TYLIeHHS CThbI0 B OTCEKaX H MOMELIeHHAX
[lexoryuleHus TywerHe noxapa orreracsmef meroi
B OTCEKaX, NOMEeMEeHHAX, UHCTePHAX H
HA MOBEPXHOCTH BOAH
HuepTHbIX rasos TyweHHe NMoxapa rasaMH, He NOAREp-
JKHBAIOWHMHA TOPEeHHS, B IrPY3OBHX TpIO-
Max H TaHKax
IMuTeeBoR BOAK OGecnevyeHne noTpeGHOCTEHi MaccaxH-
POB H 9KHIAXa CyAHAa B NMHTbeBOR BoAe
Butosoro Murtpesoft BoAl OGecneverne norpeGHocrefi na;caxm-
OB H 3KHNaXa CyAHA B MHTbeBON Boje
BpAQCHadmcia Burosofi 3a6opr- . Obecnevenne ONTOBHIX mnoTpebHOCTEH
HOM BOAM cyana B 3a60pTHOH BOje




[Iponmon
xeuue tadi. 2

Tpynna cucrem Cucrema Hasravenxe cucreMp
Crognasn YaaneHre CTOYBHIX BOJ H3 CAHHTAPHO-
OLITOBHX MOMeWeRHA cyaHa 3a GopT
PanoBas Yaaneune pexanbHNX BOR H3 Trajablo-
Crouno-hanosue HOB 3a 6OpT
HInuratos Orsox ¢ sepxHefi maay6m sa Gopr
aTMochepHHX OCAAKOB H 3a6OPTHOR BOAS!
IMaposoro OGorpesanue napoM 6bITOBHIX, CNYKe6-
OTOMNEHUN HHX M TIPOH3BOACTBEHHLIX TOMEUIEHHIl,
OTCEKOB H MAWHRHHAIX OTAeNeHHMA
Oronaenna Boasnoro OGorpeBanue ropsueil Bopoi XHJIHX H
oTonJNeHHs CAYKeOHBIX [OMeleRu i
Bospymsoro OGorpepaHue ropAayHM BO3AYXOM K-
OTONJeHH A ABX H CAYXKCOHHIX NMOMEmeHuil
L
X XJnanarenta LapXyAanHA XNajarenTa B XOJOAHJIb-
HOM yCTaHOBKe
XonopHAbHLES X naponocHTens Linpkynsuusa XJAaJOHOCHTEAS MeXAy
XONOAHABHOR YCTAHOBKOA H oOXJaxjae-
MBM TOMeuleRHeM (Kamepoft)
BeHTHAAUHH 3aMena B MOMEWEHHAX H OTCEKax
CYAHA SarpA3HEHAOTO BO3AYXa CBEXHM
, HapYKHHM
KoHAnunonHpo- oljiepKaHHe B IMOMEMEHHAX H OTCe-
Beml:mz:l;- : BaHUs KaXx CyAHa B3aJaHHOr0 MHKPOKJHMATA
" Ko“:a:"ﬂ (TeMnmepaTyph, BJAXHOCTH H Ta30BOTro
PODEEN COCTaBa BO3NYXa)
Perenepanus Ilognepxxanue B BO3AyXe MNOMeIEHHHA

JONYCTHMON KOHUEHTPALKH yrJeKHcsoro
rasa

Cixkaroro Bosayxa
H Ta3os

Bosayxa Brnico-
KOTro JaBJeHHA

Bosayxa cpexn-
Hero fnaB/AeHHA

Bo3ayxa HH3KOTO

NaBJeHHs
Cxarthlx Tasos

OGecrnieyeHue CYAOBHX HYKA CHKATHM
BO3AYXOM paBaeHnes Bawe 107 Ila
(100 krc/cm?®)

OGecneyenne CYROBHIX HYXKA CXa-
THIM soan,zxou nasxenuem or 10® [Ila
(10 xrc/c?) o 107 Ia

OGecneyenHe CyJOBHX HYXN CXaThM
BO3nlyXoM pasjenHeM ao 10% Ila

Obecrneyenne CKATHIMH ra3aMH (KHCJIO-
POAOM, BOZOPOROM, a30TOM, FedHEeM H
T. N.) TpefyeMnX XaBJeHHH AaTOMHBIX
CYNOBHX YCTaHOBOK M JIPYrHX CHenycr-
poficTe
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HasHaueHHe CHCTEMH

Mofigs TaHKOB

Tpynna cucres Crcreua
Oxnaxpenns Oxaaxaenue BoJok MEXaHHSMOB, SJieK-
CyR0BOTO TPHYECKHX MallHH, annapatos H npr6o-
obopyaoBasus poB
I'uapaBankH Ofecnewenne TIHAPABAHYECKOA 9HEp-
rueff rHAPONPHBOACE YCTPOACTB H pasol-
MHATeALHOA apMaTypH
Tonansras 3anpaBKa CamMoJeTOB, BEPTONETOB, Ka-
TEPOB TONAHBOM
s::::::::: Bosaymnux Tpy6 CooGuierne ¢ aTtmochepofi rpysoBHX
. TAaHKOB, MHCTEPH ¥ Kopdepaamon
HsMepuTeAbHHIX 3amep ypOBHS XHAKOCTH B IPY3OBHX
Tpy6o TaRKax, RECTepHAX, AbsAax, kKoddepra-
MAX H T. .
INeperoBopHuIX Ofecnedenne rosocoBofi CBASH MeXAY
- NOMEINCHASME H NOCTAMH K
IMepenusnux Ilepenspanue vedrenpoAyKTOR H3 HA-
TpYy6 CTepH B CHENHAAbHLE €MKOCTH
. [
I'pysopas Ilprem ¢ Gepera Xuaxoro rpysa, nepe-
KayHBa@HWe MO rPY3OBHM TAHKAM H OTKa-
YEBaHEe ero Ha Oeper HAH Zpyroe CyAHO
3auucrHasn OuHCTKa rpysSOBHX TAHKOB OT OCTar-
Cnenuanphne KOB XHAKOro rpysa
CHCTeMH Tankepop | [asoorBoanas BuipapagpanHe faBJieHHS B IpPY30OBHX

TaHEAX ¢ arMocepHHM

Moiika onopoXHEHHENX rpySOBHX TaH-
KOB CHENHAALHHIMH MOIONIHMH pacTBO-
paMH

Bomnpoce! aist caMmOKOHTPOJIA

1. Cxembl OCyIIUTEIBHOMN U 0aJTACTHON CUCTEMBI.

2. CxeMbl MPOTUBOTIOKAPHBIX CUCTEM.

3. Cxema CIipUHKJIEPHOW CHCTEMBI.

4. CxeMmbl

OTOIIJICHHA.

CHCTCM

BCHTUJIAIIUN,

KOHIUIOHNOHUPOBAHUA u

5. Cxema cucreM OBITOBOTO BOJOCHAOKEHUS NCTOYHO(DAHOBAS.




