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BBepeHue

MeToanyeckne ykasaHust npegHasHa4vyeHbl Ang npenogasaTtenen u HanpaBeHbl Ha
obecrneyeHne BbICOKOIO YPOBHA OpraHM3aumm u npoBeaeHnst NpakTUYeckmux 3aHATUN.

[aHHble MeToOuYecKMe yKasaHWA SABMNSAIOTCA  UHCTPYKTUBHBIM - JOKYMEHTOM
npenogaBaTtenst Npu opraHM3auumn NpPakTUYECKUX 3aHATUIA, B TOM YuCrie C NPUMEHEHNEM
obaszaTtenbHoro gokymeHta YMK «Metogmyeckme ykasaHMA NO  BbIMOSHEHMIO
NPakTU4YECKNX 3adaHnn (ans oby4datomnxcs)».

MeToanyeckme ykKasaHMs NO  NPOBEAEHUIO  MPAKTUYECKUX  3aHATUA  Ons
npenogaBaTtenst COCTaBfeHbl B COOTBETCTBMM CO CnegylwuMy  HOPMaTUBHbIMU
AOKYMEeHTamu:

- MNopsagok opraHusaumm M ocyLecTBrneHnst obpasoBaTenbHON AEeATENbHOCTM MO
obpasoBaTenbHbIM NporpaMmmamM cpegHero npodgpeccnoHanbHoro obpasoBaHus (C gon. m
N3M.), yTBEPXAEHHbIN NpukaszoMm MuHuctepctea obpasoBaHunsa n Haykm PO 14.06.2013 r.
Ne 464;

- ®epepanbHble rocyaapcTBeHHble obpasoBaTenbHble CTaHAapTbl CpeaHero
npoceccrmoHanbHOro ob6pasoBaHns NO CNeUnansHOCTY;

- Y4ebBHbI nnaH no crneunanbHOCTU, B KOTOPOM onpeaesnieHbl nocrnefoBaTesibHOCTb
N3ydeHnss OUCUMUNINH, a Takke pacnpegeneHne y4ebHoro BpemeHn n qopmM KOHTPOMS No
cemecTpam;

- paboyas nporpamma y4ebHom gucumnnnuHbl (MpogeccnoHanbHoOro Mogyns).

Pabouenn nporpammon y4yebHOW AUCUMMMANHBI NPEAYCMOTPEHO NpOBeAeHME
NPaKTUYECKNX 3aHATUN.

lMpenogaBaTene neped  NpoBedeHUMEM  MPAKTUYECKUX  3aHATUW  00si3aH
O3HAKOMUTBLCA C AHHBIMW METOLAMYECKUMMN YKA3AHUAMMN.

Llenbto npoBeaeHMs NpakTUYECKMX 3aHATUI SBMSIETCA OpraHu3auus ynpasnsemomn
no3HaBaTeNlbHON AEATENBHOCTM 0ByYaloLMXCa B YCIOBUSAX, NPUBIVKEHHBIX K pearnbHbIM
NPaKTUYECKNUM YCIOBUSIM.

3apaun npenogasaTens npu  opraHusauuu NPaKTUYECKNX  3aHATUNA,
cnocobCTBYOLINE OOCTMKEHMIO ANOAKTUYECKON Lenn:

- 3aKkpensieHMe U pacliMpeHne 3HaHuM oByyaloLMXCs NPU pPeLleHUn KOHKPETHbIX
NpakTU4eCcKnx 3agay;

- ¢opmMupoBaHue y obOyyalmuxca noTpebHOCTM B MOUCKE MHGOPMaLuWK,

Heobxoammon ana acPeKTUBHOIO peLleHnst NPodeccMoHanbHbIX 3a4av;
LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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- pasBuTME MoO3HaBaTeNbHbIX CMOCOBHOCTEN, CaMOCTOATENbHOCTUM MbILUSIEHNS,
TBOPYECKOM aKTUBHOCTW 0By4vatoLLmxcs;

- BblpaboTka CNOCOGHOCTM  FIOFMYECKOr0  OCMBICIIEHMSI  CaMOCTOSATENbHO
NONyYeHHbIX AAHHbIX;

- obecneyeHne pauMOHaNbHOINO COYEeTaHUs KOMMEKTUBHOWM W MHOAMBUAYaNbHOM
dopM 0byyeHus.

O6s13aHHOCTM NpenogaBaTeny Npy NPoBeAEHNN NMPaKTUYECKOro 3aHATUS:

- nepepn nNpoBefeHMeM NPaKTUYECKNX 3aHATUIN NpenofaBaTenlb 0653aH 03HAaKOMUTb
oByyaroLmnXcsa ¢ TEXHUKOM 6e30MacHOCTN N OCBETUTL Npeanoiaraemble puUcku;

- npenogasatenb 00s3aH O3HAaKOMUTb OOy4YalOWMXCA C TPEHaXepoM W ero
obopyaoBaHMeM A0 Hayarna NpakTMYeckmMx 3aHATUN U OLEHUTb 3HaHUS;

- npenogaBaTenb 00s13aH NPOBECTU A0CTATOYHbIN WMHCTPYKTaX WM 0603Ha4nTb
BHELUHIO UM BHYTPEHHIOD MOTMBaUMIO ONs  OOCTMXKEHUS Lenen noarotToBkM B
COOTBETCTBUN C YPOBHEM KOMMNETEHTHOCTN 0BYyYatoOLLMXCA Ha 3aHATUM;

- npenogasaTtenb 06s13aH obecnevnTb B Xoae 3aHATUA adpdekTnBHoe HabnogeHme
3a [eATeNnbHOCTblO ObyyaloLlmMXCcsi, COMNPOBOXAEHME pevYeBbIM KOHTAKTOM, a Takke
NHONBUOYANbHY OLIEHKY UX KOMMNETEHUNN;

- npenogaesatenb 006s3aH u3yunTb TpeboBaHUA K pe3ynbTaTaM OCBOEHUS
ANCLMNITUHBI (<YMETbY», «3HaTby).

BbinonHeHne 3agaHnii Ha NpaKTUYeCcKUX 3aHATUAX crnocobcTByeT hopMmnpoBaHmLo
y obyyatomxcs:

3HaHuu:

3 6.6.01. OcHOBbI 3HaHMs1 BO3AENCTBMS CYOOXOACTBA Ha MOPCKYH OKPYKatoLLyHo
cpeay W nocneacTBUst SKCMAyaTauMOHHOrO WM CryYanHOro 3arps3HeHnss MOPCKOM
OKpy>KaroLleun cpeasbl;

3 6.6.02. OcHoBHblE NpoLeaypbl NO 3aLMTe OKpYXKatoLwen cpeabl;

3 6.6.03. OcHOBbl 3HaAHWUSI CROXHOCTU M pasHOObpasvsi MOPCKON OKpyXatoLlen
cpenpl;

3 6.7.01. YcTtponctea 6€30MacHOCTU U 3aLlmMThl, UMEKLMECH Ha cyaax ans 3amTbl
OT NOTEHUManbHbIX ONACHOCTEN;

3 6.7.02. Mepbl NpeaoCTOPOXKHOCTU, NpeanpuHMMaemMble 00 BXOA4a B 3aKpbiTble
NoMeLLEeHNS;

3 6.7.03. MexayHapogHble Mepbl OTHOCUTENBbHO NPefoTBpPaLLEHUS HECYACTHbIX

cny4daeB U rurmeHbl Tpyaa,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3 6.17.01. Cuctembl 0OHapyXeHuUsi noxapa, CTauMOHapHbleé CUCTEMbI
NnoXapoTyLUeHWsl, MepPeHOCHble U MepenBWXKHble CpeacTBa MOXapoTyLUeHUs, BKIYas
YCTPOWCTBA, HAcoChbl, a TakKe cpeacTBa Ans crnaceHus nogen u uMyLecTsa;

3 6.17.02. Cuctembl XumsHeobecneyeHus, NUYHOE 3alUMTHOE CHapPsPKEHUE U
obopynoBaHue CcBA3N;

3 6.17.03. TpeboBaHMA NO rocygapCTBEHHOMY U  KraccuUKaLuMOHHOMY
0OCBMAETENbCTBOBAHMIO;

3 6.20.01. Teoputo akcnnyaTaumm asuratens cnacaTenbHOMW LUMOMNKK;

3 6.20.02. MeToapbl 3anycka n aKkcnnyatauumn asuratens cnacaTeflbHON LUSONKK U
CBSI3aHHOr0 C HUM 0BopyAOBaHMS;

3 6.20.03. npuHuMnbl  3PAPEKTUBHOIO  MNPUMEHEHUA  NPESYCMOTPEHHOIO
OrHeTYyWNTENN ANS NUKBMAaLMmM BO3ropaHna asuraTternis cnacaTesnibHOM LUOMNKK.

yMeHuu:

Y 6.6.01. BbInonHATL OpraHuM3auMOHHbIe MNpouenypbl, HanpaBfeHHble Ha OXpaHy
MOPCKOW cpenbl;

Y 6.7.01. cobniogatb TpeboBaHMa NpaBun TEXHNKN Be30nacHOCTY;

Y 6.17.01. YyactBoBaTb B MNpOBEAEHUM MNPOBEPKM U OBCNYXMBAHUA CUCTEM WU
obopyaoBaHusa Onst OOHapYXeHUs noXxapa 1 NoXapoTyLUEHWS;

Y 6.20.01. 3anyckaTb M 3KcnnyaTMpoBaTb ABUraTeslb cCnacaTenibHOW LUMIONKN W
CBSI3aHHOr0 C HUM 0BopyaOBaHUS.

BbinonHeHne 3agaHui Ha MNPaKTUYECKUX 3aHATUAX cnocobecTByeT hopMMpoBaHMIO
y obyyatomxcs:

obwux u rnpogheccuoHarbHbIX KOMIemeHyut

Kopg HanmeHoBaHue pe3synbTaTa 06yUYeHuUs

nK1.1
obopyaoBaHus

HDOBOD,I/ITb OVNarHoCTUKYy, O6Hapy)KI/IBaTb HeuncnpasHyr pa60Ty xonoaunbHOro O60pyLI,OBaHI/IF|,

nk1.2 NPUHMMAaTb Mepbl AN YCTPaHEeHW 1 NpeaynpeXxaeHust 0TKa3os M aBapui

B pe3ynbTate BbIMONHEHUS NPaKTUYECKUX 3aHSATUI Y oByyatowmxcs (opMUpyoTCs

cneagywwime nNMYHOCTHbIE pe3yribTaThbl:

Koo HaumeHogsaHuUe NTU4YHOCMHbIX pe3ylibmamos

JIP 13 [OTOBbIN COOTBETCTBOBATb OXuAaHuaM paboTogatenen: akTUBHbLIN,
NPOEKTHO-MbICNALLMNA, aPPEKTUBHO B3aUMOLENCTBYHOLLMI "
COTPYOHMYAOLLNN C KONNEKTUBOM, OCO3HaHHO BbINOMHSAOLLNIA
npodeccnoHanbHble  TpeboBaHUA,  OTBETCTBEHHbIN, NYHKTYyanbHbIN,
ANCUNNINHUPOBAHHBIN, TpyaonioomsbIn, KPUTUYECKN MbICIIALLMNA,
AEMOHCTPUPYIOLLMA NPOdIECCUOHANBHYH XXU3HECTOMKOCTb

JIP 17 | CogencTByOWNA NogaepKaHUO MpecTmxa CBoen npodeccun, otpacnu um

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx

Opl’aHI/I3OBbIBaTb N OCYLLECTBIIATb TEXHUYECKYHO 3KCnyaTtauuno u o6cny>|<|/|BaH|/|e XxonoaunbHOro
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TPEEOBAHNAMW MK TOHB

obpasoBaTenbHOWM opraHnsaumu.

ne 18

MpuHMMatoLWmiA Lenm 7 3agaun Hay4YHO-TEXHOIOrMYECKOrO,
9KOHOMMYECKOro, WH(OPMALMOHHOTO U COLMOKYNIbTYPHOrO  pas3BuTUS
Poccuu, rotoBbit paboTaTtb Ha X AOCTUXKEHME.

nP 21

CamMoCTOATENbHBLIN U OTBETCTBEHHbIN B MNPUHATMM pPELUEHMA BO BCEX
cepax CBOeW AEATENbHOCTM, FOTOBbIA K WCMOSTHEHUIO pPa3HOOBpa3HbIX
coumanbHbIX  ponen, BocTpeboBaHHbIX ©Ou3HecoM, oOWEecTBOM WU
rocygapcTBoMm

NP 26

OPPEKTNBHO  B3aMMOOEWCTBYHOLMMA C  KONneramu, pPyKoBOACTBOM,
KNWeHTaMn, peanusyrLmnmn TakTUKy COTPYAHUYECTBA B KOMaHae

npP 28

[oBpOCOBECTHLIN, COOTBETCTBYIOLLUMA BbICOKMM CTaHAapTam OGU3HEeC-3TUKK
M CNOCOOCTBYHOLWMIA paspeLlleHnto  SBHbIX U CKPbITbIX  KOHSIMKTOB
WHTEpPEeCOB, BO3HMKAKWOWNX B pesynbTaTte B3aMMHOMO BAUSHUSA FIMYHOW U
npodgeccnoHanbHon pgesatensHocTn. Oco3Halowmin OTBETCTBEHHOCTbL 3a
noggep)xaHne MopasibHO-MCUXONTOrMYECKOro KrMMaTta B KOIIeKTuBee

ne 29

BoBrieyeHHbIN, crnocobCTBYHOLWMI NPOABUXEHNIO MONOXUTENbHOMN
penyTaunm opraHmsaumm

ne 30

CnocobHbI npeobpasoBbiBaTh M OLEHUBATL MHOPMALIMIO B COOTBETCTBUM
C npodyeccnoHanbHbIMKU HOPMaMn N LLEHHOCTSIMM

nP 31

OpraHu3oBbiBaTb COOCTBEHHYIO AEATENbHOCTb, BblbMpaTh TMNOBbIE METOAbI
M cnocobbl BbINOMHEHNA NPOdECCUOHaANbHbLIX 3aJad, OueHMBaTb UX
3P PHEKTUBHOCTb M KQ4eCTBO.

Mepen npoBeaeHUEM NpaKTUYECKNX 3aHATUIA oBy4atowwmecs obs3aHbl npopaboTaTb

COOTBGTCTByFOLIJ,VIVI mMmaTtepuan, yACHUTb Uellb 3aHATUA, O3HaKOMUTbCA C coaepXaHunem u

nocrnegoBaTesibHOCTbIO €ro npoBeaeHund, a npenogaBatesib MPOBEPUTb UX 3HAHUA U

FOTOBHOCTb K BbIMNOJIHEHNIO 3aaHUA.

Mocne kaxgoro NPakKTN4eCcKoro 3aHATUA npoBOAUTCA 3aluTa, KakK npaBuio, Ha

crneayoweM npakTUY4eckom 3aHATUM nepen BbIMONHEHNEM nocrieayowen paboTbl NN Ha

ypoKe nepepn nusy4yeHvem crieqyroLen TeMbl.

Ha 3awmnte obyyatowmimnca OrmKeH 3HaTb TEOPUIO NO AAHHOW TeMe, MOSICHUTb, Kak

BbINOJTHANACb pa60Ta B COOTBETCTBMMN C OCHOBHbLIMU Tpe6OBaHVI$IMI/I K 3HaHNAM "

YMEHUAM No JaHHOW Teme paboyer nporpamMmmbl.

MepeyeHb NpPaKTUYECKUX 3aHATUN

Ne n/n lNMpakTu4yeckoe 3aHATHE Kon-Bo
YyacoB
Pasgen 1. CynoBble 3HepreTM4eckme yCTaHOBKM
Tema 1.1 CypnoBble An3enbHble IHEPreTM4ecKMe yCTaHOBKMU

1 AHanms pexxmmoB paboTbl TOMIIMBHOW CUCTEMbI AN3ENS. 2

2 AHann3 xapakTepHbIX HENCNPaBHOCTEN TOMSIMBHON CUCTEMbI AM3ENS. 2

3 AHann3 paboTbl M XapaKTepHbIX HEWCNPaBHOCTEW CUCTEMbI CMa304YHOro 2

Macna gusens.
4 AHanu3 paboTbl M XapaKTepHbIX HEUCNPaBHOCTEN CUCTEMbl OXNaXKOEHMWS 2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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ansens.
5 AHanns paboTbl 1 XapaKTepHbIX HEMCNPABHOCTEN CUCTEMbI CKATOro Bo3gyxa 2
aunsens.
6 [MogroToBKa K MyCKy, MYCK M OCTaHOBKa CyA0BOro An3ens. 4
Tema 1.3 CygoBble napoBbie KOT/bl U BOAOONPECHUTESIbHbIE YCTAHOBKU
7 AHanns pexmmoB paboTbl M XapakTepHbIX HEWCNpaBHOCTEN CyO0BOroO 4
napoBOro KoTna.
Pasgen 2. CygoBble BcnoMmoraTesibHble YCTaHOBKU
Tema 2.1 CygoBble HAacoCbl U CUCTEMbI
8 Okcnnyataums LEeHTPOBEXHbIX HaCcoCOB. AHanus XapakTepHbIX 4
HeucnpaBHOCTEMN.
9 3Kcnnyatauma NopLUHeBbIX HACOCOB. AHaNN3 XxapakTepHbIX HEUCNPaBHOCTEMN. 2
10 OKcnnyataunsa BUHTOBLIX U LLUECTEPEHYATLIX HACOCOB. AHANM3 XapaKTepHbIX 2
HencnpaBHOCTEN.
Tema 2.2 MNMpepoTBpaLieHne 3arpsa3HeHUsa MOPSA € CyAOB
11 JKcnnyatauma cenapaTopa NbsnbHbIX BO4 2
12 OKcnnyataumsa YCTAHOBKM MO  OYUCTKE CTOYHbLIX BOg 6Guonormdeckoro 2
JencTBus
NTOIo 30

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Paspnen 1 CynoBble 3HepreTu4eckme yCTaHOBKU
Tema 1.1 CynoBble An3enbHbIE 3HEpPreTUYeCKue yCTaHOBKMU
MpakTnyeckoe 3aHaTME N21 AHanus pexxumoB paboTbl TONJIMBHOW CUCTEMbI An3ens
Lenb 3aHsmus:
M3yunTb cCxembl y4yacTKOB CydOBOM TOMMAMBHOM cuctembl. [lpoaHanusnpoBaTb
peXumMbl paboTbl CyA0BON TONSIMBHOW CUCTEMBI.

Ucnonb3oeaHHble UcCmMOYHUKU: [4, ¢. 71-74; 10, c¢. 12-13, 29, 52], uHmepHem.

@opmupyemsbie obwue u rnpogeccuoHarsrbHbie komrnemeHyuu: MK 1.1-IK 1.2

Dopmupyembie TU4HOCMHbIe pe3dyrbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckas Hacmb:

TonnuBHaa cuctema Cy[oOBOW YCTAHOBKM NpedHasHayeHa Anis nogayn TonnveBa B
UMNMHAPLI FMNaBHbIX M BCNoMoratenbHbiX aBuratenen. OgHako Hapsiogy C OCHOBHbIM
Ha3Ha4YeHMeM TONNMBHAA cucTeMa AoimkHa obecneynBaTh:

- NpUEeM 1 XpaHeHue TOMnnBea;

- OYMCTKY TONMMBa OT BOAbI U MEXAHUYECKMX NPUMECEN;

- HEMpepbIBHYIO Nogayvy TonnMea K ABuraTensu;

- oxnaxaeHue opCyHOK (Mpy NCNONb30BaHUK AN1st 3TOW Lenu TonnmBea).

B cootBeTcTBUM C 3TMMM 3agadamMu  TOMSIMBHYKO CUCTEMY YCNOBHO MOXHO
pasgenuTb Ha y4acTKu:

- IpMeMa, XxpaHeHusi 1 NepekavynBaHns TONMMBa;

- cenapauun TonnmnBea;

- nogayn TONMMBA K rMaBHbIM U BCNOMOraTesnbHbIM ABUraTensu;

- OXNnaXxxaeHust OPCYHOK.

Komnnekrauusa Kaxgoro ydacTka yCcTpoucTBamu, MexaHuMamamu, Tpybonposogamm
3aBUCUT OT poda TOoMnueBa, UCNONb3yeMoro B Asuratensix. B cBA3M ¢ 3TUM TOMNUBHbIE
CUCTEMbI NOAPAa3LensitoT Ha CUCTEMbI OM3ENbHOro 1 Tshkenoro Tonnmea. ObopyaoBaHve
TONJIMBHbIX CUCTEM OCYLLECTBISETCS B CTPOroM COOTBeTCTBMU ¢ [1paBunamm Peructpa:

1. TonnmeHble Tpyb6oNpoBOAbl AOMKHbI ObITb OTAENEHbI OT TPY6ONPOBOAOB APYrNX
CUCTEM.

2. TonnueHble TpybonpoBoAbl HE AOMKHbI NPOKNaAblBATbCS Hag ABUratensmu
BHYTPEHHEro cropaHus, TypOuHamu, ra3oBbINyCKHbIMM TpybonpoBogamu,

naponpoBoaamMu, napoBbiMU KOTNaMn N X gbiMOXogaMu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3. lNMpuem xunakoro TonnMBa Ha CyAHO OOSHKEH MPOU3BOAUTLCA Yepes3 NOCTOSAHHbIN
TpybonpoBoa, cHabxeHHbIM apmaTypon, obecneumBarowlen nogady TonnmBa BO Bce
LMCTEPHbI OCHOBHOrO 3anaca.

4. [1ns nepekavkm TonnmMeBa OOSMKHO ObITb NPpeayCMOTPEHO HE MeHee ABYX HACOCOB
C MexXaHW4eCKNM NPUBOAOM, OOUH U3 KOTOPbIX ABNSETCA pe3epBHbIM.

5. Ecnn TONNMBHbIE LIMCTEPHbI UCMOMbL3YITCA B KavyecTBe 6annacTHbIX LMCTEpPH,
OOIMKHbI  ObITb NPefyCMOTPEeHbl HadeXHble YCTPOWCTBA, MWCKAYawlwmne nonagaHue
GannacTHon BOAbl B TONNMBO 1 HA0bOPOT.

6. MNogorpeB XnOKoro TonnMBa MOXET OCYLLECTBNATLCS C MOMOLLBIO NapoOBbIX Un
BOASAHbIX 3MEEBMKOB, a TAKKE C MOMOLLbIO SNEKTPUYECKUX YCTPONCTB.

7. MakcnmanbHass TemnepaTypa nogorpeBa TomnmMBa B OTKPbITbIX CUCTeMax
AormkHa 6b1Tb Ha 10°C HUXXe TemnepaTypbl BCMbILLKX NApoB TONMMBA.

8. ObopynoBaHue TOMMMBHOM CUCTEMbI AOSMKHO obecneynBaTb NOABOA TOMMMBA,
Hagnexawum obpa3omM MNOAroTOBMEHHONO M OYULLEHHOrO B CTeneHu, Tpebyemon Ons
AaHHoro notpebutens. MNMogsoa TonnuBa K rMaBHbIM M BCMOMOraTeribHbIM ABUraTensm
AOJTDKEH NPON3BOAMTBLCS, Kak NPaBuIio, OT ABYX LIMCTEPH.

9. lMpwn paboTe rnaBHbIX ABUraTtenen Ha pasHblX copTax TOMSMBA, UCKIKYaeTcs
NnocTynneHne K BCNomoraTeNnbHbIM ABUratensMm n OpyruMm notpedbuTtensMm HenpurogHoro
Ansa nx paboTbl ToNnMBea.

Cuctema gusenbHoro tonnuea. ATy CUCTEMY WUCMOMb3YOT ANs 0bCnyXumBaHUsS B
OCHOBHOM BbICOKOOBOPOTHbLIX U CpegHe0b0pPOTHbIX ABUraTenen.

Cuctema TsKenoro Tonnmea. Ty CUCTEMY MPUMEHSIOT B CYAOBbIX YCTAHOBKaX C
Mano- u cpegHe 060poTHbIMKU ABuratenamu. MNpu pabote aBuratens Ha TAXKeNoM TonnmBee
B TOMSIMBHOW CUCTEME WCMOMb3YHT AOMOMHUTENbHbLIE 3NEeMEHTbl ANns nogorpesa W
ouYncTkM TOnnMBa. Kpome TOro, YCTaHOBKY, paboTalolyld Ha TSKenom Tonnuse,
obopyayloT cucTemon rnerkoro TtonnveBa Ans paboTbl gBuratenss B MYCKOBOW MU
npesoCTaHOBOYHbIN nepuos. MpumeHeHne  AONOMHUTENBbHOrO  0BOpPyAOBaHUSA
3HAYUTENBHO YCINOXHSAET TOMNMMBHYIO CUCTEMY.

Mpuem TOoNNMBa NPOU3BOOUTCHA Yepe3 pacrnorfioKeHHble Ha rnaBHou nanybe npwu-
€MHble CTaHUUK, KOTOPble COCTOAT U3 NPUEMHbIX NaTPyOKOB C CTaH4APTHbIMU hnaHuamm
ANSA PasnuyHbIX COPTOB TOMMMBA, NPOOHLIMM KpaHukamu, punbTpamu rpybon OYMCTKU U
pacxogomepamu. Belgaya Tonnmea npomnsBoOANTCS Yepes NpuemMHble naTpybkn. MNMpnemHbie
naTpybkn coefMHeHbl C aBTOHOMHbLIMUM yYacTkaMu PasfnyHbIX COPTOB TOMMMBA, KOTOPbIE

BKIIOYAKOT TPyGONpPOBOAbLlI C apMaTypol, KrnanaHHble KOpoGKM, TaHKM OCHOBHOro 3anaca,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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nepenuBHble TaHKK, MepekavMBaloline HacoChbl, KOHTPOSbHO-U3MepuTerbHble NPUBOPHI.
Mpn OyHKepoBKe TOMNMMBO MPUHMMAETCA M B OTCTOMHbIE TaHKWA. YYacTKM pasfuyHbIX
copToB TonnNmnBa obecneyeHbl cpeacTBaMy aBapuUMHOINO COeAMHEHUS OPYr C OPYTrOM.

Ha yyactke BT npegycmartpuBaeTcsi NodorpeB TonnmBa B TaHKax W, npu Heob-
XOOUMOCTU, CNYTHUKOBbLIN NOAOrpeB B TpybonpoBoaax.

Ha pucyHke 1 npeacrtaBneHa cxema y4acTKOB npuema, Bblayu, XpaHeHUs U
nepekaunBanms BT n MBT, rge 1 - natpybok npuema u Bbigaum BT; 2 - Tpy6onpoBog
Bolgaun BT; 3 - kopobka knanaHHas pacnpegenutencHaa BT, 4 - Tpy6onpoBog
nepenuBHoM CMOTPOBOM (POHapb nepenuBa Tonnumea; 6 - HaAcoc npuema OTCTOEeB; 7 -
Hacocbl nepekadnBatowme MBT; 8 - Tpybonposog Bbigayn MBT; 9 - natpybok npuema m
Bblgaun MBT; 10 - TpybonpoBoa aBapuiHOro coeguHenust ydactkos BT n MBT; 11 -

Hacocbl nepekavmBatowme BT; 12 - yctponcTtso BBoga npucagok 8 TO3 n OT.
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PucyHok 1 — Cxema y4acTtka npuéma, xpaHeHus, nepekaunsaHms MBT n BT.
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Yyactok BT BknoyaeT gBa npueMHbix natpybka 1 ¢ domnbTpamu, yepes KoTopble
TONNMMBO OT OyHKepoBLUMKA MNOCTYNaeT B HarHeTaTenbHbIi TpybonpoBoa pacnpene-
nUTenbHOM KnanaHHou Kopobkn 3, oTkyga nogaetca B TO3 u OT, obopynoBaHHbIe
nogorpesatenaMmu. OTbop Npod nNpMHMMaemMoro ToMnMBa NPOM3BOAUTCS Yepe3 NPOOHbIN

KpaHUK Ha HarHeTaTenbHoM TpybonpoBoge. Mpu OOCTUXKEHUW npeaenbHO- AONYyCTUMOro

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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YPOBHA B 3anofilHAeMOM TaHke Wu3bbITOK TonmnmMBa CrMBaeTcsa Mo  NepesimBHOMY
Tpybonpoeogy 4 B [T, obopyaoBaHHbI nogorpesatenemM. Ha cmoTtpoBom hoHape 5
nepenuBHoOro TpybonpoBoaa yCTaHOBMEHbI AaT4MKM CUrHanu3auun nepenvea lNosisneHune
CUrHana nepenuea cBMAETeNbCTBYeT O 3arnoflHeHMM [JaHHOro TaHKa, Mocre 4ero
BbINOJSTHAKOTCA onepauMu ¢ KnanaHamm Ha pacnpegenuTensHon Kopobke Ans 3anonHeHus
NOPOXHMX TaHKOB. 1o 3aBepLueHnto ByHkepoBkM Tonnmeo ra MNT oTkaunmBaeTcs Hacocamm
11 8 TO3 unmn OT.

M3 OT uyepes GbiCTpo3anopHbIe KranaHbl TONMBO MNOCTYNaeT Ha y4aCTOK OYMCTKU U
obpaboTkm BT. o mepe pacxoga Tonnmea n3 OT MX NONOSTHEHME OCYLLECTBASETCSA NPU
noMoLM nepekaymearowmx HacocoB 11, KOTopble Yepes KrnanaHbl pacnpenenuTenbHOn
KopobGku npuHmumatoT Tonnmneo ua nboro TO3 n nogntor B OT. Hacockl 11 obecneunsatoT
onepaumm nNo nepekayvnmBaHuio TOMMBa Mexgy BCeMU TaHKamMu, B TOM YUCNe U C LEeNbio
N3MeHeHnsa KpeHa n guddepeHTa cygHa.

Boigava BT Ha Geper nnun Ha BGyHkepyemoe CyaHO ocyulecTBndeTcs Hacocamu 11
yepes TpybonpoBo Bblgaun 2 n natpybok 1.

M3 OT ckonuslMecss OTCTOM OTKaymBarTca Hacocom 6 B TIT wunm B TaHK
KOTEeSIbHOro TonsmBea.

Yyactok MBT BkntodaeT B cebs aBa npueMHbix natpybka 9 ¢ dunbTpamu, yepes
KOTOopble TOMMAMBO OT OyHKepoBLMKA MO HarHeTaTenbHOMy TpybonpoBoAdy nogaeTcs B
TO3 wmnn OT. OTtbop npob NpuHMMaemoro TOMSMBa NPOU3BOAUTCHA 4Yepe3 MNPOOBHLIN
KpaHWK Ha HarHeTaTenbHoM Tpybonposoge. lMpun gocTuxkeHun npeaenbHO-A4oMYyCTUMOro
YPOBHS TONnMBa B 3aroflHAeMOM TaHke cpabaTbiBaloT [aTyvkM CcurHanusauum
npenenbHoOro yposHs. [losBneHne curHana onpegenset HeOOXoAMMOCTb BbINOTHEHUSA
onepaunin ¢ HarHeTaTesnbHbIMW KNanaHaMmn Ha NOPOXXHMUX U 3aNOSTHEHHbIX TaHKaX.

N3 OT yepes ObICTPO3aNoOpHbLIN KnamnaH TOMfAMBO MOCTYNaeT Ha y4acTOK OYUCTKN U
obpaboTtkn MBT. lNo mepe pacxoga TtonnmBa n3 OT ero nonomHeHWe OCYLLECTBSIETCS
nepekaunBarowmmm Hacocamm 7 u3 TOB. Hacocbl 7 obGecneumBaioT onepauum no
nepekadnsaHmio MBT mexay Bcemn TaHkamu, a Takke Bblgady MBT Ha 6eper unu Ha
OyHKepyemoe cygHo Yepe3 TpybonpoBog Bbigayun 8 n npMemHbin natpyobok 9

M3 OT ckonuBluMeca OTCTOW OTKadmBatoTcss Hacocom 6 B T[T mnu B TaHK Ko-
TenbHoro TtonnmBa. Tpyb6onpoBog 10 npegHasHadeH Onsi aBapuUMHOIO COEOVHEHMS
HarHeTaTenbHbLIX TpybonposBogos yyacTkoB BT n MBT.

KayecTBO O4YMCTKM 3aBMCUT OT BA3KOCTU TOMMMBa U NPOU3BOAUTENBHOCTU cena-

paTopa. Bsa3kocTb Tonnuea nepen cenapaTtopomM He JormKHa npesbiwaTth 4°BY.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Mpn cenapvpoBaHUN CHWXKAETCHA KOSIMYECTBO BOAbl, MEXaHUYECKUX MpUMeECeEn,
acanbTo-CMONMUCTLIX BELLECTB W, KaK crneactBue 30MbHOCTb Tonnuea. OcTanbHble
nokasatenu (BA3KOCTb, MMOTHOCTb, TemnepaTypa BCMbILWKK, KOKCYEMOCTb, coAepXaHue
cepbl N BaHaaus1) He U3MeHseTcs.

[ns O4YMCTKM BA3KMX TOMNAMB BBOAUTCA 0Osi3aTeNbHbIA NOL4OrPEB U MHOrOCTY-
neH4yatoe cenapupoBaHue. [logorpeB CHWXKaAET BA3KOCTb W MMOTHOCTb, TEM CaMbiM,
cnocobCTBYyS MOBLILIEHNIO KayecTBa O4YUCTKM TOoMnmMBa OT BOAbl M MEXaHMYEeCKUX
npumecen. Temnepartypa nogorpeBa Ha 10° C Hwxe TemnepaTypbl BCMbIWKX NapoB
Tonnuea. [lpon3BoaMTENbHOCTL cenapatopa He JdofmbkHa npesblwats 40% ot
HOMWHaNbHOWN.

[MpombiBKa TONMMBa NPECHON BOL4OW NpWU cenapupoBaHnmn CNocoBCTBYET OUUCTKE OT
COJSIEN N CHMXKEHMIO 30S5IbHOCTU. TaK Kak Npu NPOMbIBKE TOMSIMB C BbICOKMM COAEPKaHNEM
NMAB obpasyloTca cTorkue aMysibCun, NPUMEHSIOTCA OUMAMYIbraTopbl B KOHUEHTpauum
0,1% oT macchbl Tonnuea

Mpn Hanuuum aByx M 6onee cenapaTopoB B OfOKE OYUCTKM pEKOMeEHOyeTcs na-
pannenbHoe MX BKIOYEHWE C MNPOM3BOAUTENbHOCTBIO Kaxaoro He 6Gonee 20% OT Ho-
MUHanbHOW. MHOrokpaTHOe cenapupoBaHME TaKkKe MOBbIWAET KayeCcTBO O4YUCTKU
TONnuBa.

CenapaTopbl paboTalT Kak B Py4HOM, Tak U B aBTOMATU4YECKOM peEXnme ynpas-

JIeHn4A

CodeprxaHue u nopsidoK 8bINnoHEHUS pabomsbi:

1. N3yunTb TEeOpeTnYecKyto YyacTb Kk paboTe.

2. N306pa3nTb cxeMy y4yacTka npuéma, xpaHeHusi, nepekadnsanna MBT n BT.
3. CocTaBuTb ONUCaHNE CXEMBbI.

4. OTBETUTb Ha KOHTPOSIbHbIE BONPOCHI.

CodepxaHue omyema:

Homep 1 Tema npakTM4eckoro 3aHATUS

Llenb 3aHATMA

OT4eT 0 BbLINONHEHMN paboThI

Cnncok ncnonb3oBaHHOW NUTEpPaTypbl U APYrMX MCTOYHUKOB
BbiBOAbI

[aTbl BbINONHEHUSA U NOANMUCKU KypCcaHTa 1 npenogasaTtens.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MpakTnyeckoe 3aHATME N22 AHanu3 xapakTepHbIX HeMCrnpaBHOCTEN TOMSIUBHOMN
cuctemMbl ausens
Lenb 3aHsmus:
MpoaHanunsnpoBaTb XapakTepHble HEUCNPAaBHOCTU TOMMMBHOW CUCTEMbI Cy[OBOrO
Ansens, onpeaennTb UX NPUYNHBI U CNOCOObI YCTPaHEHUS.

Ucnonb3oeaHHble ucmoy4Huku: [4, c. 108-111; 10, c. 109-122], uHmepHem.
@opmupyembie obwue u npogeccuoHarsnbHblie komrnemeHyuu: MK 1.1-MNK 1.2

@opmupyemsbie nuU4YHOCMHbIe pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckas Yacmb:

OT npaBubHON 3KcnyaTtaumm TONSIMBHOW CUCTEMbI CyJOBOrO AM3ens 3aBUCUT ero
9KOHOMMUYHOCTb, HAOEXHOCTb W [AO0SITOBEYHOCTb, a Takke ©6e30MacHOCTb MaLIMHHOW
KomMaHabl. B cBs3M € 9TUM, HEOBXOOMMO Hay4YUTLCA CBOEBPEMEHHO OonpeaensaTb NPUYUHLI
XapaKTepHbIX HeuUcnpaBHOCTEN B paboTe TOMMAMBHOM CUCTEMbI CydoBOro ausens. [ns
NpaBubHOMO BbINOSIHEHWUS OAHHOMO 3afaHus HeoBXxoaUMMO MOBTOPUTb OCHOBHbIE 3HAHUSA

no TONSIMBHOM CUCTEME CyaoBoOro amnsens.

CodeprxaHue u nopsidoK 8bINnoIHEHUS pabomsbi:

1. N3yunTb TeopeTnYecKkyto YyacTb Kk paboTe.

2. [Ins Bcex HeucnpaBHOCTEWN, yKa3aHHbIX B 1-M cTonbue Ttabnuubl Ne1 BbiGpaTh
COOTBETCTBYHOLIME NPUYMHBI U CNOCObbI X ycTpaHeHus. OpopmneHne ocyLLecTBASETCH B
aHanorn4yHom tabnmyHon copme.

3. OTBETUTbL Ha KOHTpPOJ1bHbIE€ BOMPOCHI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TPEBEOBAHUAMU MK NOHB :
Tabnuuya 1
HeucnpaBHOCTb MpunynHa Cnocob ycTpaHeHus
1 2 3

1. [Ousenb passuBaet
OOCTaToYHYl0 Ansi nycka
YacToTy BpalleHus, Ho

npu nepesoge Ha
TONMMBO  BCMbIWKA B
uunuHapax He
npovcxogat unm
npovcxogat c
nponyckamu, unm
aunsenb
OCTaHaBrnuBaeTcs.

2. Bo Bpemsa nycka
cpabaTtbiBatoT
npegoxpaHuTenbHble
KnanaHbl.

3. Ansenb He pa3BuBaeT
yacTtoTy BpaLLeHus
nonHoro  xoga  npu
HOpMasnbHOM
NMOMNOXeHNN TOMNJIMBHOM
PYKOSATKM.

4. YactoTa BpalleHus
An3enst HeycTon4ymeasl.

1. Tonnmeo He noctynaeT K
TOMSIMBHLIM Hacocam unum
nocTynaeT B HEAOCTaTOYHOM
Konn4yecTBe.

2. B TonnueHyto cuctemy nonan
BO3yX.

3. Tonnueo cogepxut 6onbLuoe
KONUYeCTBO BOAbI.

4. BA3KOCTb TOMMMBA BhiLUe
HOpMarnbHOWN.

5. He nogaeTtcs Tonnmeo, Tak Kak
HenpaBWSIbHO YCTaHOBEHA
HyneBasi nogayva TOMMBHbIX
HaCOCOB.

6. Tonnmeo noctynaeT B LUIMHAPLI
¢ 60nblIMM 3ana3gbiBaHNEM.

7. TonnuBHbIE HACOCLI OTKIOYEHbI
npeaenbHbIM UMM BCEPEXUMHBIM
perynaTopom.

8. MNpumeHeHHOe TONMNMBO He
COOTBETCTBYET TpeboBaHNSM
WHCTPYKLMK NO SKChnyaTauun.

9. Tonnueo nonasno B UMANHAP n3-
3a NponyckoB POPCYHOK.

10. lNoBbIWEHHas nogava Tonmnea
B LMNMHAPbLI B Nepuoa nycka us-3a
HenpaBUIbHOW YCTaHOBKWU HyNeBow
nogayn TONJSIMBHbLIX HACOCOB.

11. Benuk yron onepexeHns
nogayun Tonnuea.

12. 3arpsisHeH TOMMMBHbIN PUnbTP.
13. TonnmBo NNOXO pacnbINMBaeTCcs
n3-3a HencnpasHOCTEN POPCYHOK,
TOMSIMBHbIX HACOCOB U BbICOKOWN
BSA3KOCTW.

14. Tonnneo neperpeTo.

15. HegoctaToyHoe gaBneHune
Tonnuea nepeq TONSIMBHbIMMU
Hacocamu.

16. No3aHas nnu paHHAa nogada
TONMMBA B LMIVHAP.

17. TonnMBo HECOOTBETCTBYHOLLEIO
KayecTBa Unmn cogepxuT bonbLuoe
KONM4YeCcTBO BOAbI.

18. Boga B Tonnuee.

19. Bo3gyx B TONSIMBHOM CUCTEME.
20. MNMnoxas paboTa TONNMBHOMN
annapartypbl (FPsi3HbIA TONNMBHbIN
UNbTP, HENNOTHOCTb TOMMUBHBLIX
TpyOOK BbICOKOrO AaBneHus n 1.4.)

1. OTcoeanHUTb POPCYHOUHbIE TPYOKU M
npokayaTb TOMMMBHbIE HACOChl BPYYHYIO
00 nosiBnexHus tonnuea. [poBepuTb, He
3aefalT M UMbl POPCYHOK U
HarHeTaTenbHble  KnanaHbl  HACOCOB,
Yyepe3 KOTOpble BO34yX W3 UMNMHApPAa
NPOHWKAET B TOMMUBHYIO CUCTEMY.

2. lpoBepuTb OTKPbITUE BCEX KnanaHoB
Ha TOMMMBOMPOBOAE, NPOBEpUTb paboTy
TONNUBOMOAKAYMBAKOLWEro  Hacoca, B
cny4ae HeobxoaMMocTH NPOMbITb
TOMANBHLIA PUNBTP.

3. YBenuuutb TemnepaTypy noAorpesa
TonnvBa.

4. Cnyctutb BOAy W 06BOAHEHHOE
TONMMBO W3 PACXOQHOW LMCTEPHbI U
TONNMBOMOAAKLWEN CUCTEMbI, 3anNOSTHUTb
NX YUCTbIM TOMITMBOM.

5. YcrtaHoBUTb HeoBGXoouMmbId  yron
onepexeHus nogayv Tonnvea.
6. [loctaBuTb perynsaropbl  4acToThbl

BpaLLlleHns B pabovee NonoxeHue.

7. 3amMeHUTb TOMMKMBO.

8. lNpoBepuTb M MNpaBUNbHO YCTAHOBUTb
HyrneByto nogavy TONMMBHbBIX HACOCOB.

9. MpoBepHyTb asuraTernb
BarnornoBOPOTHLIM YCTPONCTBOM, MPOAYTb
LUMNVHAPLI BO34YXOM.

10. TlpoBeputb ®  OTPerynupoBatb
HyneBylo Nogady TOMMMBHbLIX HACOCOB.

11.  HewucnpaBHble  OpPCYyHKM  unn
TOMNMVBHbIE HAacoCbl 3aMEHUTb, MOBbLICUTb
TemnepaTypy TOMnmBea.

12. YMeHbWUTL TemnepaTypy TOMMuBa,
PYKOBOACTBYSACb MHCTPYKLMEN.

13. MNoBbICUTL OaBneHWe Tonnuea nocne
npoBepKn paboThbl
TONNUBOMOAKaYMBaIOLLEro Hacoca.

14. 3ameHuTb TONNNBO, CNYCTUTL BOAY.
15. OrtperynupoBaTb MOMEHT nopauyn
TOonnvBa.

16. YpanuTb BoAy 13 Tonnvea.
17. Ypanntb BO3QyX Wu3
CUCTEMBI.

18. YcTpaHuTb Bce HepocTaTku paboTbl
TONNUBHOW annapartypbl.

19. BbinycTnTb BO34yX W3 TOMMMBHOW
CUCTEMbl W YCTPaHWTb MNPUYUHBI  €ero
nonagaHus.

20. MoYnCcTNTbL TONNIMBHBIN OUNLTP.

TOMINMBHOM

CodepxxaHue om4yema:

Homep 1 Tema npakTMyeckoro 3aHATUS

Llenb 3aHATUSA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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OTyeT 0 BbINOMHEHUN PabOoThI
Cnncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB
BbiBOAbI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBsaTteriA.

Bonpocbl Ana caMoKOHTpoOnA:

1. Kakue OCHOBHble 3a[a4u BbINONHSAET TONNMBHAas cuctema cygHa?

2. OT yero 3aBUCUT BA3KOCTb TOMMAMBA BO BPEMS 3KchfyaTauum TOMSMBHOWN
cucTtembl cygHa?

3. [llepeuuncnmte OCHOBHble TMpUYMHBI cpabaTbiBaHUA NpeaoXpaHUTENbHbIX
KnanaHoB?

4. Kak BnusieT Hannyme BoAbl B TOMSMBHOW cUCTEME Ha paboTy CyaoBOro amsena?

5. Kak BnusieT Hanuuue BO3dyxa B TOMSIMBHOW CUCTEME Ha paboTy CyaoBOro

ansena?

MpakTnyeckoe 3aHATME Ne3 AHanu3 xapakTepHbIX HeMCrpaBHOCTEN CUCTEMbI
CMa304yHOro macna gusens
Llenb 3aHsmus:
lMpoaHanu3npoBaTb XapaKTepHble HEUCNPaBHOCTU CUCTEMbl CMa304HOro Macna
Cy[0BOro An3ens, onpeaenuTtb UX NpUYmHbl U CNOcobbl yCTPaHEHNS.

Ucnonb3oeaHHble ucCmMOYHUKU: [4, c. 108-111; 10, c. 123-124], uHmepHem.

®opmupyembie obwue u npogeccuoHarsnbHblie komrnemeHuyuu: MK 1.1-MK 1.2

Qopmupyembie TU4HOCMHbIe pe3dynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckas Yacmb:

OT npaBunbHOM 3KcMfyaTauMm CUCTEMbI CMA304YHOrO Macra CygoBOro Au3ens
3aBMCUT €ro 3KOHOMWYHOCTb, HAOEXHOCTb W [OOMroBeYHOCTb, a Takke 6e3onacHOCTb
MalMHHOM KOMaHAabl. B c©Bs3M € 3TuM, HeobxoouMMO HayunTbCsi CBOEBPEMEHHO
onpeaensaTb NPUYUHBbI XapaKTEPHbIX HEWCNpPaBHOCTEN B paboTe CUCTEMbI CMAa304HOrO
mMacrna cyaoBoro amsens. [1nsi npaBuMnbHOro BbINOMHEHUA OAHHOIMO 3agaHus HeobxoaMmo

NOBTOPUTb JIEKLUMOHHLIM MaTepunan no CUCTeMe CMa304YHOro macrna CyAoBOro Amnsens.

CodepxxaHue u nopsidok 8bIrnosiHeHuUsi pabomsi:

1. 3yunTb TEOPETUYECKYIO YacTb K paboTe.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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2. [1ns BCcex HemcnpaBHOCTEWN, yKa3aHHbIX B 1-M cTtonbue Ttabnuubl Ne2 BbiGpaTb

COOTBETCTBYHOLLME NMPUYMHBI M cnocobbl Ux ycTpaHeHus. OcgopmneHre ocyLLecTBNsSeTCs B

aHanorn4Hon TabnunyHon copme.

3. OTBETUTL Ha KOHTpPOJ1bHbIE BOMPOCHI.

Tabnuuya 2

HeucnpaBHOCTb

MpuynHa

Cnocob ycTpaHeHus

1

2

3

1. MacnsHbli Hacoc He
BcacblBaeT Macro.
2. MacnsHbli Hacoc He
cosgaet Tpebyemoro
JaBrneHus macna.
3. Nepenag gaBneHus Ha

MacnsiHoM dunbTpe
YMEHbLUUIICA nnéo
NOBbICUMCS cBepx
A0NyCTUMOrO.

4. TemnepaTypa mMacna
Ha BxoAe B Ou3efb Bbille
HOpManbHON.
5. B macno nonana Boga.
Macno npuobpeno myTHo-
cepbIn UBET.

1. B kapTepe (CTOYHOM TaHke)
YPOBEHb Macrna Hmke HOpMaribHOrO.
2. Bbicokasi BA3KOCTb Macna.

3. BHauuTenbHas yTeyka macna B
MaructpansHomMm TpybonpoBoge.

4. 3a30pbl B NOALWMNMHMKAX AN3ENS
fonblie AoONyCTUMBIX.

5. Huskas Bs3KoCTb Macna B
pesynbTaTte BbICOKOM Temnepartypbl
Unun nonagaHusa Tonnvea B Macro.
6. Bo BcacbiBatowmn Tpybonposop
Hacoca nocacbiBaeTCsi BO34yX.

7. NopBaHa ceTka unbTpa
(pa3HOCTb MOKa3aHWii MaHOMETPOB
00 v nocne unbTpa ymeHblUanach).
8. MacnsaHbIn punbTp 3arpsi3HeH
(nepenag oaBneHnst yBenmuuncs).
9. Macnooxnagutenu 3arpsi3HeHbl CO
CTOPOHbI BOAbLI U Macna.

10. YBENun4eHo oTkpbITUE
DarnacHoro knanaHa
MacrooxnaguTerns Unn HemcrnpaseH
TepmoperynsTop.

11. CTo4yHaa macnsHasa umcTepHa
NUMeeT NPOMnycKu.

12. B macnooxnagurerne nponycku
BOAbI.

13. CanbHuK Bana umMpKynsumoHHOro
Hacoca oxna)gatrllen Boasbl,
HaBELUEHHOro Ha OU3enb,
npornyckaer.

14. NpuemHasn ceTka BcacblBatoLLero
KnanaHa MacnsitHoro Hacoca
3acopwunace.

15. MNMpeaoxpaHnUTENbHbIN
(nepenyckHon) knanaH
pasperynupoBaH unum criomarscsi.

16. KonnyecTBo oxna)kgatoLlemn
BOAbI, UayLlen Ha
MacnooxnaguTenb, HeAOCTaTOYHO.
17. Pe3nHoBble yNnoTHEHNS
LUITMHOPOBBIX BTYSIOK NMPOMYCKatoT.
18. MNponyckaeT nap (Boady) 3MeeBuK
nogorpesa macna.

1. Jo6aBnTb Macno B kapTep (CTOYHbIN
TaHKk).

2. MNpegBaputenbHO NogorpeTe Macro.
3. YcTpaHuTb BCce HennoTHOCTU Ha
HarHeTaTenbHOM Tpybonposoae
MacrsiHOro Hacoca.

4. YcTpaHuTb BCe HEennoTHOCTU Ha
nMHMM BcackbiBatoLwlero Tpybonposoaa
MacrnsHOro Hacoca, nomxaTb
COeOUHEHUS, CanbHUKW.

5. Ounctmtb  MPUEMHYHD  CETKY
BCacbIBaOLLEro KnanaHa.

6. OrtTperynupoBaTb WM 3aMEHUTb
npeooxXpaHUTENbHbIV KnanaH.

7. TloHu3nTb TemnepaTtypy Macna.
YaCTUYHO WU MOMHOCTBIO 3aMEHUTb
macro.

8. MpombITb MacnsaHbIn UNBLTP Unn
NnepeknioyYnTb  CUCTEMY Ha  YUCTbIN
dunbTp.

9. VYBenuuutb nogavy BOAbl Ha
MacrooxnaguTerb.

10. YMeHbWNTb OTKpbITUE GarnacHoro
KnanaHa Ha mMacrooxrnagurtene,
3aMeHNTb HeucnpaBHbIv
TEepMOperynaTop.

11. 3aMeHuTb CeTKy  MacnsHoro
dunbTpa WAM NEpekioYUTb CUCTEMY
Ha YMCTbIN PUNLTP.

12. 3ameHunTb YyNNoTHeHUs
LUITMHOPOBBIX BTYIOK.

13. lepenTM Ha CTOYHYIO MacnsHYy
LUCTEepHY Apyroro 6opta unvM nepenTu
Ha paboTy MOKpPbIM KapTepoMm, €ecnu
3TO0  NPedyCMOTPEHO  YCTPOWCTBOM
ansens.

14. MopxaTb canbHUKM Bana
LMPKYMALNOHHOTO Hacoca
oxnaxpgawouwienm BOAbl UMM 3aMEHUTb
HabuBKy.

15. YcTpaHuTb nponycku 3meeBuka
nogorpesa macna.

16. YcTpaHuTb BOJOTEYHOCTb
mMacrooxnagutens.

17. YMeHblWUTb Harpysky ausens. pu
nepBon e BO3MOXHOCTU MOYUCTUTL
Macrooxnagutenmu.

18. YcTaHoBUTL HOpMarbHbIE 3a30pbl B
noALwwnnHUKax amsens.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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CodepxxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATUSA

OTyeT 0 BbINOMHEHUN paboThI

CnncoK ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB
BbiBOAbI

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtesid.

Bonpocbl 4na caMOKOHTpOnA:

1. KakoBO HasHayeHue UUPKYISLUMOHHOMN CUCTEMbI CMa3Kn?

2. KakoBo Ha3HayeHue nybpmnkaTtopHON CUCTEMbI CMa3Kn?

3. Kakumu cBoncTBaMm JOIMKHO CMa304HOE Macro UMPKYSALUMOHHON CUCTEMbI?

4. T[lepeyncnuTe OCHOBHbIE MPUYUHBI MOBbLILEHHOIO AABNEHUS B LIMPKYISLMOHHON
cucTemMe cMasoyHoro macna?

5. Kak BnuseT TexHM4Yeckoe COCTOsiIHMEe Mmacnooxnagutenda Ha paboty

LIMPKYTSILMOHHYO CUCTEMY CMa30o4HOro Macria?

MNMpakTu4yeckoe 3aHaTne Ne4 AHann3 paboTbl U XapaKTepHbIX HEUCNpaBHOCTEN
CUCTeMbl OXNaXaeHusa ausens
Llenb 3aHsmusi:
lMpoaHanu3npoBaTb XapakTepHble HEUCMNPABHOCTU CUCTEMbI OXNaXXAEHNA CyLOBOro
aunsensi, onpeaenuTb UX NpUYmHbI 1 CNocobbl yCTpaHEeHUS.

Ucnonb3oeaHHble UCMOYHUKU: [4, ¢. 77-79, 108-111; 10, c. 124-126], uHmepHem.

®opmupyembie obuwue u npogeccuoHarsnbHblie komnemeHuyuu: MK 1.1-K 1.2
Qopmupyembie TU4HOCMHbIe pe3dyrbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckas Yacmb:

OT npaBunbHOM 3KcnnyaTaumMmM CUCTEMbI OXNaXOEHUs1 CydoBOro Au3ens 3aBUCUT
€ro 3KOHOMUYHOCTb, HAOEXHOCTb M AO0NITOBEYHOCTb, a Takke 0e30MacHOCTb MalUMHHON
KomaHgbl. B cBA3n ¢ 3aTMM, HEOOXO0OUMO Hay4YnTbCS CBOEBPEMEHHO OonpenensiTb NPUYMHLI
XapaKTepHbIX HEMUCnpaBHOCTEN B paboTe cuCTeMbl OxnaxaeHust cygoBoro ausens. [Ons
NPaBUITbHOIO BbIMOMHEHNA OAHHOrO 3agaHns HeobXxoaMMO MOBTOPUTH OCHOBHLIE 3HAHUSA
Mo CUCTEME OXJTaXXAEeHWsi Cya0BOro AN3ens.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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CoodepxxaHue u nopsidok 8bIrnosiHeHuUs1 pabomsi:

1. N3yunTb TeopeTn4eckyto YacTtb K paboTe.

2. [1ns BCcex HeucnpaBHOCTEWN, yKa3zaHHbIX B 1-M cTtonbue Ttabnuubl Ne3 BbiGpaTb

COOTBETCTBYHOLLME NMPUYMHBI M cnocobbl Ux ycTpaHeHusi. OcopmreHre ocyLLecTBNsSeTCs B

aHanorn4Hon TabnuyHon copme.

3. OTBETUTL Ha KOHTpPOJ1bHbIE BOMPOCHI.

Tabnuuya 3
HeucnpaBHOCTb MpuynHa Cnocob6 ycTtpaHeHusi
1 2 3

1. LinpkynsumoHHbin | 1. PelueTka KMHrCTOHa nnu 1. CHM3uTb Harpysky (00opoThl). Au3ens.
Hacoc oxnaxpatowen | npueMHbIn punbTp 3abopTHOM Boabl | [py nepBoK e BO3MOXHOCTU OCTaHOBUTb
3abopTHOW BOAbI HE | 3aCOPWNNChb. amsenb, yCTpaHuTb gedexThbl.
cosgaetr  Tpebyemoro | 2. [NpuKpbIT BCacbiBalOLWMA KnanaH 2. OTKpbITb KNanaH NofHOCTbIO KnanaH Ha
OaBneHus. LMPKYNSLMOHHOIO Hacoca. Bxode Bogbl (Macna) K uunuHapam
2. Hasnexve B | 3. Bo3gyx B cucteme oxnaxaeHus. (nopwHam).
cucteme 4. Bogooxnagutenu 3arpsiaHeHbl co | 3. [pogyTb KMHICTOH NapoM Win cxaTtbiM
oxnaxpgarLlen CTOPOHbI MPECHOM UIn 3a00pTHON BO30YXOM.
npecHon BOAbl ynano | BOAbI. 4. OTkpblTb BCacbiBaLWWUA  KnanaH

HVXe AoMNyCTUMOro.
3. Temnepatypa
OXNaXAeHNss NpPecHOn
BOAbl Ha Bxoge B
ansernb BblLLIE
HOpMarnbHON.

4. Temnepatypa BoAbl
(macna), BbIxogswewn
n3 ansens nnm
OTAENbHbIX LMIMHOPOB
UNn MNOpLIHEN, Bbllwe

HOpMasnbHON.

5. Temnepatypa BoAbl
(macna), BbIxoasLen
"3 nopLuHen
OTAENbHbIX
LUUITMHOPOB, pesko
NMoHM3Mnach.

5. YBenn4eHo oTkpbITMe BarnacHoro
KnanaHa BogooxnaauTens,
HeuncnpaBeH TEPMOPEryNATop.

6. Ounzens (UMNUHAP) NeperpyxeH.
7. OTKpbIT HE MOSMHOCTBLIO KNnanaH Ha
BXoAe BoAbl (Macna) K umnuHapam
(nopLHsm).

8. Hapywwunuce ycnosus
oxnaxgeHusi NopLiHen (TpeLwuHa B
HanpaBnsioLLEN BCTaBKe rofOBKM
MOPLUHSA UV B NOABOASALLEN Tpy6e).
9. Mopacoc Bo3ayxa
LUMPKYNALUOHHOM HaCOCOM.

10. HencnpaBHoCcTHK B
LUUPKYNALMOHHOM Hacoce n
KnanaHoB.

11. YTeuka Boabl Yepes
HEenmoTHOCTM TPyOONpPOBOAOB.

12. KonnyecTBo oxnagatoLiemn
3ab0pTHOM BOAbI, MOCTyNatLLen Ha
BOJoOXNnaauTenb, HEAOCTaTOYHO.
13. KonnyecTBo BoAbl (Macna),
BbIXOOALLEN U3 NOPLUHEN,
YMEHbLUUITIOCh M3-3a CHWXKEHUS
[JaBleHust B cucteme oxnaxaeHus,
3acopeHbl KaHarbl B rofioBKkax
NOPLUHEN.

LMPKYMSLMOHHOIO Hacoca.
5. YcTpaHuTb HeucnpaBHOCTM Hacoca u
KnanaHoB.

6. OnpeccoBaTb CWUCTEMY, 3aMeYeHHble
HENMOTHOCTU YCTPaHUTb.

7. OnpeccoBaTb CWUCTEMY, 3aMeYeHHble
MPOMyCKN YCTPaHUTb, BO3AYyX M3 CUCTEMbI
BbIMYCTUTb.

8. YcTpaHuTb Nponyckn Ha BCacbIBaKOLLEN
mMarmcTpanu Hacoca.

9. YMeHbWUTb Harpysky Ha [gusensb,
[OBEecTM [JaBneHMe B cucteme 1o
HOpManbHOro, BbIKMIOYNTb nogavy

Tonnmea Ha uMnuHAp. MNouncTntb KaHansl
B rOfI0BKax MopLUHEn.

10.  YMeHbWWTb  Harpysky  ausens
(umnmHgpa).

11.  VYBennuuTb nogavy BOAbl  Ha
BOJOOXNaauTens.

12. YmeHbWwUTL Harpysky ausens. [llpu
nepBon >e BO3MOXHOCTU OCTaHOBUTb
Ounsenb U NOYUCTUTb OXNaauTenu.

13. YMeHbWnUTb OTKpbITUE ©GarnacHoro
KnanaHa Ha Bogooxnagutene - uUnu
3aMeHUTb HencnpaBHbI TePMOpEerynsTop.

CodepxxaHue omyema:

Homep M TeMa NpPakTn4ecKoro 3aHATUA

Llenb 3aHATMSA

OTu4eT 0 BbINofHeHUn paboTbl

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx

C. 18/53
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Cnuncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB
BbiBoAabI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTtesid.

Bonpochbl Ans caMoKOHTpOnA:

1. Kakue BMAObI CUCTEMbI OXNAXAEHUA CyaoBoro ausens Bam n3sectHbl?

2. Kak MOXHO [OMOnHUTENbHO WCMNOMb30BaTh TEMMO BOAbI, BbIXOAALWEN U3
Cy[oBOro ansena?

3. Kak BnusieT TeXHMYECKoe COCTOSAHME BOLOOXNaguTens Ha paboTy CUCTEMbI
oxnaxageHua?

4. KakoBbl Npu4YMHbl NageHus QdaBfieHUs B CUCTEME OXxNaXKaawuwen MpecHom
BOAbI?

5. lMo4yeMy Ha COBpPEMEHHbIX Cydax He NPUMEHSIETCA CUCTeMa OXINaXOeHUs

cynoBoro ansensi 3abopTHon Bogon?

MpakTnyeckoe 3aHATME Ne5 AHanu3 paboTbl U XapaKTepHbIX HEUCNPaBHOCTEN
CUCTEeMbI CXXaToro Bosgyxa ausens
Llenb 3aHamus:
lMpoaHanu3npoBaTb XapaKTepHble HEUCNPaBHOCTM CUCTEMbI CXaToro BO34yxa
CyOo0BOro Ansens, onpeaenntb UX NMPUYUHBI U CNOCOBbI YCTPaHEeHUS.

Ucnonb3oeaHHble ucmo4HuUKuU: [4, c. 81-85, 108-111; 10, c. 126-128], uHmepHem.

@opmupyembie obuwue u npogeccuoHarsnbHblie komrnemeHuyuu: MK 1.1-MK 1.2

@opmupyemsbie nu4HOCMHble pedynbmamel: JIP26, JIP28, J1IP29, JIP30, JIP31.

Teopemuyeckas Yacmb:

OT npaBunbHOM 3KCnyaTauMm CUCTEMbI CXaToro BO3dyxa Cy[4oOBOro Au3ens
3aBMCUT €ro 3KOHOMWYHOCTb, HAOEXHOCTb W [OOMroBEeYHOCTb, a Takke 6e3omnacHOCTb
MalUMHHOM KOoMaHabl. B cBA3M € 3TmM, HeobGXoOuMO HayyMTbCsl CBOEBPEMEHHO
onpeaenaTb MNPUYMHBI  XapaKTepPHbIX HeucrnpaBHOCTEW B paboTe CUCTEMbI CXaToro
BO34yxa cygoBoro pausens. [Ons  npaBUNbHOrO  BLIMOSMIHEHWS  OAHHOrO  3adaHus

Heo6X0AMMO NOBTOPUTL OCHOBHbIE 3HAHWS MO CUCTEME OXNaX4eHUs Cy40BOro AM3ens.
CodepxxaHue u nopsidok 8bIrnosiHeHuUsi pabomsi:
1. 3yunTb TEOPETUYECKYIO YacTb K paboTe.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIFAP® ©I'60OY BO «KI'TY»

MO-15 02 06-MMMa.06.1M3 MMVa.06 MOAroOTOBKA B COOTBETCTBMN C

TPEBOBAHUAMW MK MNAHB C. 20/53

2. [lna Bcex HeucnpaBHOCTEW, YkasaHHbIX B 1-m ctonbue Tabnuubl 4 BbibpaTtb
COOTBETCTBYHOLUME NPUYMHBI U CNOCObbI X ycTpaHeHus. OopmneHne ocyLLecTBNSETCH B
aHanorn4Hon TabnunyHon copme.

3. OTBETUTL Ha KOHTpPOJ1bHbIE BOMPOCHI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Tabnuuya 4

HeI/ICI'IpaBHOCTVI CUCTEeMbI CXKaToro Bo3ayxa

HeucnpaBHocTb MpuymHa Cnoco6 ycTpaHeHus
1 2 3
1. NasneHue | 1. 3arpsisHeHbl NPUEMHbIE 1. 3aMeHNTb NONIOMaHHbIE U U3HOLLEHHbIE

HagaQyBOYHOIMoO BO3Ayxa
HUXXE HOPMaIibHOro npwu
HEN3MEHHOW MOLLIHOCTH
N YacToTe BpaLleHus.

2. Temnepatypa
BbIMYCKHbIX rasoB
npesbllwaeT

HOpMarbHYo npm

HEVW3MEHHON MOLLHOCTHU
M 4acToTe BpalleHus
ansens.

3. Temnepatypa
HagayBOYHOMO BO3gyxa

nocne
BO34yxooxnagutens
BblLLIE HOPMarbHOMN.

4. Macno
Typbokomnpeccopa
noTeMHerno

BCrneacTBue

nonagaHuss B  Hero
BbIMYCKHbIX ra30B.

5. Macno
Typbokomnpeccopa
npnobpeno TEMHO -
cepbi uBet
BCrneacTeue
nonagaHMss B  Hero
BOAbI.

6. Wym u Bubpauus
Typb6okoMnpeccopa.

HemenoneHHo CHU3WTB
Harpysky ausens.

7. [asneHuve
NpoAyBOYHOrO BO3AyXa
nocne BO34YLUHbIX
HacocoB  0BbEeMHOro
TMna (nopLuHeBbIX,
POTaLMNOHHbIX) HUXe
HOpMarbHOro.

BO3AYLUHblE PUNBTPLI
TypbokomMnpeccopoB (MPoaYyBOYHOro
Hacoca).

2. MNoBpexaeHbl nonatku paboyero
Koreca 1 connoBoro annapara
TYPOUHBI.

3. NapeHne paBneHus
Hag4yBOYHOrO BO3ayXa.

4. Bo3gyxooxnagutenu 3arps3HeHsl.
5. Kananbl n Tpybbl Ans nogeoaa
BO3yXa K YyNAOTHEHUAM TypOuHbI 1
0TBOZA BO34yXa OT HUX 3arpsi3HEHBbI.
6. TpelwuHbl, CBMLLM B KOpNyce
TYPOVHBI.

7. MNponyck Boabl
MacnooxrnaguTenem.

8. NMponyck BoAbl
Macrooxnagurenem
(HepaBHOMEpHOE 3arpsA3HeHue,
noBpexaeHne nonaTok TypOuHbl Nnm
KoMnpeccopa, UCKpUBIIEHVE Bana
poTtopa).

9. MNoBpexaeHbl NN UMEIOT 3a30p
©onbLUe HOPManbHOTO MNOALUUMHUKN
Typbokomnpeccopa.

10. HenpasunbHo cobpaHbl
NOALUMUMHUKM (Mepekoc 1 T.4.).

11. BcacbiBawLme nnactmHyaTtbie
KnanaHbl U 30110THUKK
3arpsA3HUINCH, HENPaBUIBHO
yCTaHOBIEHbI, MOSTIOMasnCh.

12. YBenunyeHa BbicOTa BpeAHOro
NpPOCTPaHCTBa B NOPLUHEBOM
Hacoce.

13. 3arpsi3HeHbl MPOTOYHbIE YacTK
Komnpeccopa 1 TypouHbl.

14. Typbokomnpeccop 3arpsi3HeH.
15. MNoBpexaeHo NabnpuHTHOE
YNNOTHEHME CO CTOPOHbI TYPOUHBI
UIn 3a30pbl B HEM MPEBbLILLAOT
AONnyCTUMBbIE.

16. MNMomnaxx komnpeccopa.

17. 3HauuTenbHbIE NPONYCKX
BO3[yXa Yepes MopLUHEBbIE KOMbLia.
18. MNpuemHblie punbTpbl (CeTKM)
HaCOCOB 3aCOpPEHbI.

19. B Bo3gyxooxnagutenu
noctynaeTt HegocTaTo4Hoe
KONN4YeCTBO BOAbI.

20. 3arps3HeHsbl
BO34QyX0ooXxnagnTenu.

NOpPLUHEBLIE KOMbLA.
2. OuncTuTb PUNBLTPLI (CETKM) HACOCOB.

3. OuncTnTb M OTPEMOHTUPOBATL NONaTkn
W1 3aMeHnTb POTOp.

4. OTpemMoHTUpoBaTb WM  3aMEHUTb
Kopnyc.

5. Ouuctutb KaHanel u Tpybbl AOns
nogsoda  Bo3dyxa K YNJIOTHEHWAM

TypOMHbI M OTBOAA BO3AyXa OT HUX.
6. 3amMeHUTb NabUpPUHTHOE YMIOTHEHWe
CO CTOPOHbI TYPOUHBLI.

7. Ounctutb PUnbTPLI
Typbokomnpeccopa.

8. OuncTNUTL NPOTOYHbIE HYacTn TYPOUHbI U
Komnpeccopa.

9. Oumnctutb TypbOKOMNpPECCOP.

10. YBenn4ntb NOTOK BOAbI.

11. OuncTuTb BO3gyxooxnaguTenu.

12. CHu3antb 00OpOTHI Au3ens Oo
npekpallieHns nomnaxa. Beectn B paboty

UMNUMHOP, €ecnv  nomnax Bbi3BaH €ero
OTKIMOYEHUEM.

13. KnanaHbl, 30M0THUKM  OYUCTUTH,
NpaBuIbHO  YCTaHOBUTb,  AedekTHble

Jetanu 3amMeHuTb.
14. OtperynupoBaTb BbICOTY BPELHOro
NpOCTpaHCTBa B MOPLUHEBOM Hacoce.

15. YctpaHutb gedekTbl  yCTaHOBKU
NOALLMMHNKOB.

16. 3amMeHUTb NOALLUMHUKMN.

17. YcTpaHuTb nponyck BOAbI
MacnooxnaguTenem.

18. 3ameHNTbL POTOpP M CONOBOK annapar.
19. OuuncTuTb BOo3gyxooxnagutenu

CodepxxaHue omyema:

Homep 1 Tema npakTMyeckoro 3aHATUS

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Llenb 3aHATUSA

OTyeT 0 BbINOMHEHUN PabOoThI

CnncoK ncnonb3oBaHHOW NuTepaTypbl U APYrMX UCTOYHUKOB
BbiBOAbI

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtesid.

Bonpocsi 011 caMOKOHMPOIs:

1. KakoBO HasHayeHue CUCTEMbI CXXaToro Bo3ayxa Cy4oBOro au3ena?

2. KakoBbl ocHoBHble TpeboBaHusa Pernctpa Mopckoro CyaoxoacTBa K cuctemam
cXartoro Bosfgyxa cyaoBoro amsens?

3. Kak ocylwiecTBnsieTcs pesepc cygoBoOro An3ensa?

4. KakoBbl NpNYMHbI NAageHNa AaBreHnust HaaayBOYHOro Bo3agyxa?

5. KakoBbl NpMYMHbI MOBbILLEHWS TEeMNepaTypbl HAAAYBOYHOrO BO3ayxa?

MNMpakTnyeckoe 3aHATMEe N26 MNMoaroToBKa K NycKy, NyCK U OCTaHOBKa Cyj0BOro
aunsens

Llenb 3aHsmusi:

— MN3YyYUTb NpaBuna noarotoBkM K nycky, nycka n oCtTaHOBKK CyOBOIro gunserns.

Ucnonb3yemble ucmoyHuku: [4, c. 88-95; 10, c¢. 7-33], uHmepHem.

@opmupyembie obuwue u npogeccuoHarsnbHblie komrnemeHuyuu: MK 1.1-MK 1.2

@opmupyembie nudHocmHble pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi Hacmab:

lMogroToBKa K MycKy BKMtoYaeT B ceba crneayowme onepawumm: Hapy>XHblA OCMOTP,
noaroToBka CUCTEM: TOMSIMBHOW, CMa3Ku1, OXMNaXK4eHNS, MyCKOBOM.

3anyck npous3BOAUTCA TONMbKO MOCMEe MOSlyYeHUA KOMaHObl C MOCTMKA, B
nocrnegoBaTenibHOCTU, W3MNOXEHHOW B WHCTPYKUuKM 3aBopa-uarotoButens. [MpobHbIn
3anyck npou3BOAUTCA C OTKPbITbIMW WHOMKATOPHBIMW KpaHamu, C Uerbl BbIACHEHUS
HanMuusa BoAbl B uunMHapax (HeumcrnpaBHOCTb NPU KOTOPOW 3anpelleH 3anyck). [locne
NpoBHOro NpuUCTynawT K HeNocpeAcTBEHHO 3anycky. [suratenb JormkeH paboTtaTtb Ha
XONOCTOM XO4y B TeYeHue BpeMEHU, HeobxooumMoro Ana AOCTUXKEHUS HOpMasibHOro

TENNoBOro coctosiHuA. [Buratenb cyuMTaeTcs nporpeTtbiM, ecnn TemMnepaTtypa BOObl U

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Macra Ha BbIXOAE OCTalTCA MNOCTOSHHLIMA WM HE3HAYUTENbHO OTKIOHSATCA OT
CpeOHero 3HayeHus.

O6cnyxnBaHme BO BpeMsi paboTbl BknodaeT B cebsa HabnogeHne 3a [OBC wu
oGCnyXMBawLWNUMM €ro MexaHu3aMamMmm UK cucTemMamu Mo crnegylwuMm napameTpam:
yacToTa BpalleHusi, OaBfeHMe W Temnepatypa Macna W oxnaxgawwen Boabl,
TemnepaTypa un uBeT oTpaboTaBLUMX ra30B.

lNopsiOok ebinonHeHusi pabomei:

1. TwaTenbHO M3y4nTb NpaBua TEXHUYECKOW IKCMNyaTaLmm B YacTu KacatoLwencs
onepauuin No NoAroToBKe K NycKy, MyCKy U OCTaHOBKE CyAOBOro An3ensi.

2. MNoarotoBUTb KpaTKMA NnaH, nocrnefoBaTesibHOM NOAroTOBKM CUCTEM CYLOBOrO
AN3enst K nycky.

3. Onucatb onepaunn, NPoM3BoAMMbIE NPU 3arnycke U OCTaHOBKE Cy4OBOro An3ens,

a TakXxe ornepauunn, ceda3aHHble C yXO0O0M 3a Hepa6OTaI-OLLI,I/IM CyAoBbIM AMN3eNeMm.

CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN pabOoThI

CnncokK ncnonb3oBaHHOW NUTepaTypbl U OPYrMX MCTOYHMKOB
BbiBoabI

[laTbl BLINOMTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtend.

Bonpocsi 0r1si caMOKOHMPOIs:

1. [Ansa yero npon3soguTcAa NPobHbIN 3anyck?

2. YTo Takoe nyckoBoe NosioxeHme?

3. Yto Ttakoe koHcepsauusa BC?

4. YTto Takoe pasHoc Asuratensa?

5. Kakvne onepaumm Heob6xoaMMO BbINOSHUTL NPU NOArOTOBKE TOMSMBHOW CUCTEMbI

ansensa?

Tema 1.3 CyAOBbIe napoBbie KOTJibl U BOAOOMNPeCHUTeJNIbHbI€e YCTAaHOBKMU

MpakTuyeckoe 3aHATUE No7 AHanu3 peXxmmMoB paboTbl U XapaKTepPHbIX
HeMncnpaBHOCTEN CyOBOro NapoBoOro KoTna

Lenb 3aHsmus:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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—  U3y4yeHue napameTpoB paboTbl CyA0BOr0 NapoOBOro KOTMa;
— MpoaHanuaMpoBaTb XapakTepHble HeucrnpaBHOCTU CyAOBOro NapoBOro KoTna,

onpenennuTb UX NPUYKNHBI 1 cnocobbl yCTpaHeHus.

Ucnonb3yembie ucmoyHuku: [4, c. 114-130], nHTepHerT.
@opmupyembie obwue u npogeccuoHarsrbHblie komrnemeHyuu: MK 1.1-MNK 1.2

Dopmupyemsbie TUYHOCMHbIe pe3yrnibmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi Hacmab:

B npouecce akcnnyaTtauum KOTNOB BO3MOXHbI CrieayroLwme HEUCNPaBHOCTU: YNycCK
BOAbl M3 KOTMa; nonagaHve 3abopTHOM BoAbl B KOTEN; nonagaHue HedTenpoayKToB B
KOTEén; BCKMNaHWe BOAbl B MNApPOBOASAHOM KONMeKkTope u 3abpoc €€ B rNnaBHbIN
naponpoBoz; NOBbLILEHNE NN NOHWXKEHNE AaBNEHMsA napa n TemnepaTypbl Ha BbIXOAe U3
Mr; noBblleHME YPOBHS BOAbl B KOTME Bbllle AOOMNYCTUMOro; HegoCcTaToK unu
3HauYUTENbHbLIN N36bLITOK BO3a4yXa, NO4ABAaEMOro B TOMKy; nonagaHue BoAbl B MasyT UK
ero neperpes; paspblB BOAOrpevHON TpybKW; neperpeB TOMOYHbIX  (PPOHTOB;
3HauyuTenbHas BUOpaumMsa KOTNa; B3pblB ra3oB B TOMKe; MPOMyCcKU napa M BOAbl Yepes
CanbHWKN apmaTtypbl W naHUeBble COEOWHEHMUS; BO3ropaHMe Caxu B XBOCTOBbIX
NOBEPXHOCTAX HarpeBa; BbIXo4 M3 CTPOsi BoAoykasaTenbHbix npubopos (BYT); oTkas B
paboTe cucTeMbl aBTOMaTMYECKOro ynpasneHus paboton kotna v ap.

MpnynHamM nNOBpEeXOeHMM W aBapuii KOTMIOB NpU  yNycke BOAbl SABMSIOTCS:
OTCYTCTBME [OOSMKHOrO KOHTPOns 3a nokasaHmsmu BYTT nnu mux HeyaoBneTBopuTenbHas
paboTta; cpbiB B paboTe nuTaTenbHbIX HACOCOB;, BbIXO4 W3 CTpos npubopos
aBTOMATUYECKOro MNOAAEpXKaHMUA YPOBHS; Hanuume TPELMH Ha MOBEPXHOCTAX HarpeBsa;
HapyLleHne umpkynsaumn. B aTux cnyyasx HeobxoaumMo HeMeaneHHo npekpaTuTb nogady
TOMNNMBa B TOMKY M BbIBECTU KOTEN M3 Aencteus. [logada nutaTenbHOW BOAbl B KOTEN
kateropuyeckn 3anpewiaetca. OgHOM M3 NpUYMH BCKMNaHust n 3abpocoB BOAbl B
naponpoBof, SIBMSEeTCA €€ 3acorneHune. YBenuyeHue cornecofepXaHus KoTroBOM BOAbI
NpPouCXoauT Ku3-3a MnoBpexaeHus TpyboK KoHAeHcaTopa, nogorpesaTenen 3abopTHoOWM
BOAbl, UcCnaputenen, a Takke HEeAOCTaTOYHbIA KOHTPOSfb 3a CcoGnoaeHMeM BOLHOMO
pexuma. B Takux cnyyasax Heob6xoaAMMO CHU3UTb HarpysKy KOTna, MPOBECTM ero BepxHee
npogyBaHWe, OOBECTM cofecofepaHue BoAbl OO HOPMbl, BBECTU B BOAY XUMWYECKME

peareHTbl, a 3aTemM yBEJIMYUTb MPONU3BOAUTENIbHOCTb KOTIA. Hunakoe kadecTBO KOTNOBOW

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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BOAbl BbI3blBAeT WHTEHCUMBHOE oO6pas3oBaHME HaKMNU Ha BHYTPEHHUX CTeHKax
BOOOrperHbIX TpyO, KOTopas CnocobCTBYET MX Neperpesy.

MeperpeB Tpyb6 MOXET Bbl3BaTb YBEMNMYEHNE HArpy3ku KOTNa Bbllle HOMUHANBHOMN.
3abpocbl BoAbl BO3MOXHbI U MpU Pe3KOM yBENMYEHMM pacxoda napa, HeMcrnpaBHOCTU
cenapupylowmx  YCTPOMUCTB,  MOBbILWEHHOW  LUESIOYHOCTM WU 3arpaAs3HeHun  eé
HedTenpoayktamn. B aToM criydyae CHWXalT pacxop TonnvBea, naponpon3BoaUTENbHOCTb
KOoTna, nogady napa B [NaBHbIA MaponpoBO4 WM YCTPAHAKT MNPUYMHY HEUCNPaBHOCTU.
YBennyeHve [aBreHWs napa CBSA3aHO C pPe3kKMM yMeHbLUeHMEM ero pacxoja,
NnoBpeXaeHNeM [TlaBHOrO CTOMOPHOro KrianaHa, HeMCnpaBHOCTbIO NpPefoXpaHUTENbHbIX
kKnanaHoB. B aTom cny4yae Heo6xo0aNMMO OCTAHOBUTL KOTEN, 3aKPbITb rMaBHbIA CTOMOPHbIN
KnanaH v nogatb B KOTEN NUTaTENbHYIO BOAY.

MapgeHve gaBneHus B KOTME MPOUCXOOUT NpU pe3koM yBenudeHun oTbopa napa,
obpasoBaHun cBuwen B Tpybkax, LBax KOMMNeKTopoB M kamep. [lpu paspbiBe TpyodKu
cnefyeT HemMedrneHHO BbIBECTU KOTEN U3 OENCTBUHA, OCYLLECTBUTb pacxofnaXuBaHue U
3arnyLwmnTb TPYOKY; CBULLM YCTPaHAIOT Npy NEPBON BO3MOXHOCTH.

M3meHeHne TemnepaTypbl neperpeToro napa Habniogaetca Bcrneacteve
HencnpaBHOCTU perynaTopa TemnepaTtypbl, cenapupyrowmx YCTPOMUCTB napooxnagurens,
3arpsA3HeHMs MOBEPXHOCTEW HarpeBa, CHWKEHWA KadecTBa pacnbiia Tonnvea
dopcyHKaMun, N3MeHeHUs1 koadppuumeHTa n3bbiTka BO3ayxa.

Mpwn nonagaHun Boabl B MasyT HeobXxoaMMO CryCcTUTb BOAY W3 pacxogHOMm
UMCTEPHbI UNM MNEpenTU Ha Apyryt UUCTEpHy, T.K. cropaHue o6GBOAHEHHOro MasyTa
conpoBoXaaeTca Bubpaumen ppoHTa KoTna M B3pbIBHbIM ropeHueM. lNeperpes masyTa
CHMXalT yMeHblUeHMEeM ModayvM napa Ha TOMMMBHBLIA nogorpesBatens. [leperpes
TOMOYHbLIX (PPOHTOB BO3MOXEH MPU paspylleHnn OOMYpPOBKM M MPOropaHum M30MNSUUK
KoTna. B aToM criydae KOTES HY>XHO BbIBECTU U3 AENCTBUSA U YCTPaHUTb AedeKThI.

B3pbiBbl ra3oB B TOMKe MNpW pPO3XKWUre KOTNa MOryT COMPOBOXAAaTbCA BblIOpPOCOM
TOMNOYHbIX rasoB, pa3pbiBOM OOLUMBKM WM ra3oxogoB KOTNA, MOBPEXOAEHWEM KUPMUYHOM
knagku. MNoatomy nepen po3XMrom KoTna Heobxoammo TwiaTerlbHO MPOBEHTUNMPOBATL
ero Tonky. lNponyckun napa 1 Boabl Yepes canbHUKKU apMmaTypbl U ofiaHUeBbIE COEANHEHUS
YCTPaHSAT NO4KaTUEM WU 3aMEHON CarnbHUKOBOW HaOMBKM M Npoknagok. [daBneHue
napa nepeg obxatmem obs3atensHo cHkatoT go 0,5 MlMa.

3aropaHue caxu B XBOCTOBbIX MOBEPXHOCTSAX HarpeBa BO3MOXHO B pesyrnbTarte eé
WHTEHCUBHOIrO OTMIOXEHUA MNpW  MarnblX Harpyskax W nocnegylowemM nepexoge Ha

HOMMHanbHbIN pexum paboTkbl. B aTom criyyae HeoGxoaMMO MpekpaTUTb nogadvy Bo3ayxa

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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1 TONMMBa B TOMKY U BKMIOYUTL CaxeobayBOYHOE YCTPOWMCTBO ANS HEMPEpPbIBHOW 004YBKU
Tpy6, ycunuTb nogady BOAbl B BOAAHOW SKOHOMam3ep, a npu Hanvyum ycTaHOBKMU
YrNEeKNUCNoro TyLWEeHWs, MyCTUTb B ra3oXxo[ YrieKUCrbIn ras.

Bo Bpemsa pabGoTbl KoTna nepcoHan o6si3aH cneguTb 3a paboTon KoTna wu
BCNomMoraTesibHoro obopygoBaHus U CTporo cobntogate pexmm padoTbl, YCTaHOBMAEHHbIN
NPOU3BOLACTBEHHON  MHCTpyKUuMen.  HeucnpaBHOCTW, BbiSiBNEHHble B paboTte
o6opyaoBaHMs, 3anunCbiBalOTCA B CMEHHLIN XXypHarn, a Te U3 HUX, KOTOopble YrpoxatoT
GesonacHon u 6GesaBapuiHon pabote o060pyoOBaHUSA, HEeMeLneHHO YCTpaHAKTCA
nepcoHanoM. Ecnu HencnpaBHOCTU YCTPaHUTb COBCTBEHHBLIMU CUMAMU HEBO3MOXHO, TO
HeobxogmMmo coobwmutb 06 aTom OTBETCTBEHHOMY 3a WCMPABHOE COCTOSIHME W
GesonacHylo akchnnyaTauuio KOTnoB. B aBapumHbIX crniyyasx nepcoHan o6s3aH
HemMeaJSIEHHO OCTaHOBUTb N OTKIMIOYUTL KOTEn.

Heobxoanmo KoHTponupoBaTb creyoLlime napameTpbl:

- YPOBEHb BOAbI B KOTNE;

- AaBneHne HacbIWeHHOoro napa;

- JaBrieHne n Temnepartypy nutaTtensHOn Boabl;

- JaBreHve n TemnepaTtypy TONNMBa;

- AaBneHne Bo3ayxa nepen TOMnKoMu;

- TeMnepaTtypy U XMMMYECKMUI COCTaB YXOOALIMNX ra3os..

Bo Bpems paboTbl KOTNna nepmoanyeckn Heobxoaumo:

- obcnyxmBaTb CUCTEMY NMUTAHUS KOTMA U TONSIMBHYIO CUCTEMY;

- KOHTPONMPOBATb Ka4eCTBO ropeHns TONMMBa;

- KOHTPONUPOBATb UCMPABHOCTb AENCTBUS CUCTEM CUrHanuaauuu, sawmT n KM,

- KOHTPONUpOBaTb XUMUYECKUA COCTaB nMUTaTeNbHOW W KOTIOBOW BOAbl W
nogaepxuBaTb Tpebyembin poctaTHO-HUTPATHLIN BOAHbLIA PEXUM;

- MPOM3BOAUTL caXkeobayBKy KOTNa;

- ocmaTpuBaTb KOTEM, NPOBEPATb €ro apmaTtypy M pnaHueBble coeauHeHus ans
BbIsIBIEHNSA NPOMNYCKOB Napa, BoAbl 1 TONNNBA;

- NPOBEPATb UCNPABHOCTb PYYHbIX MPUBOAOB KiNanaHoOB U 3aCNOHOK;

- CrnegnTb 3a COCTOSIHMEM BUAMMbIX YacTen TOMKU U NOBEPXHOCTEN HarpeBa vepes
CMOTPOBbLIE OTBEPCTUS;

- ocMaTpuBaTb KOXyX KOTfia W rasoxof C Uenbl BbISIBIEHUA HENMOTHOCTEN W
MOBLILEHHOW TemnepaTypbl OOLWMBKM, YCTpaHeHMe MpOoMnyckoB rasa W Bo3gyxa

NPOU3BOANTb MPU NEPBON BO3MOXHOCTY;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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- KOHTpONMpoBaTb YPOBEHb BOAblI B TEMMOM SUMKE WM TOMNMMBaA B TOMSIMBHOW
LMCTEPHE.

YpoBeHb BOAbl B BOAOYKasaTeNbHOM CTEKne Heobxoaumo nopaepXmBaTb MeXay
oTMeTKkamun «Pabounin ypoBeHb» 1 «BepxHuii ypoBEHbY.

MuTaHne gencTBytoLLEero KoTna OMKHO NPON3BOAMUTLCS HEMPEPDLIBHO.

[na KOHTpONs NpaBUbHOCTU MOKa3aHW BOAOyKa3aTelbHbIX CTEKON Heobxoammo
nX NpoayBaTb He pexe 0AHoro pasa B TeveHne 30 MUHYT.

Mpw oTCyTCTBUN YBEPEHHOCTU B NPaBUibHOCTU NokasaHuin BYT1 Hago HemeaneHHo
npekpaTUTb FOpeHne.

[na co3gaHusa ycrnoBui BbICOKOKAYeCTBEHHOIO CXXUraHust Tonnmea Heob6xoanumo:

- nogaepxusaTb gasnexHuve Tonnuea 1,3...2,5 Mlla (B 3aBMCUMOCTU OT Harpyskm
KoTna), Temnepartypa masyTa gosmkHa 6biTeb 85,5 °C;

- noggepxuBaTtb fasrneHve Bo3gyxa nepeg BHY 900...1000 Ma (90...100 mm
BOA.CT);

- Nepuoamyeckm NpoBepsTe opMy dakena n Ka4ecTBO FrOPEHUS;

- UICNONb30BaTb UCMPaBHbLIE pacnbINUTENu;

- obecneunTb cobnogeHne BCEX YCTAHOBOYHbIX pa3MepoB TOMOYHOrO YCTPOWMCTBA
(mnonoxeHne hopCyHKM OTHOCUTENBHO OCU OYPMBbI, NONOXEHNE Anddy30poB).

[na npegynpexaeHus BHE3amnHOro M3MEHEeHusi OaBrieHnss mMasyTa Heobxoammo
nepuoanveckn NpoBepPsITb HanNU4Me Bo3gyxa B BO34YLLHbIX KOrnakax.

KoHTponb KayecTBa ropeHus AOMKEH NPON3BOANTLCS MO LBETY MiaMeHN B TOMKE U
LUBETY AbIMOBbLIX Fa30B Ha cpe3e AbIMOBON TPyObI.

Bo Bpemsi genctBus Kotna gna ero obCcnyxumBaHMs OOMKHbI OblTb CO34aHbl
ycrnoBust ero 6esonacHOM WM 9KOHOMUYHOW paboTbl. C aTOoM Uuenbld HeobxoanMmo:
nogoepXxumBaTb 3afaHHble TemnepaTypy M YypoBeHb Boabl no BYI, Temnepatypy wu
AaBneHue napa, TemnepaTtypy yxoasmx ra3os; obecneymBaTtb 6e34bIMHOE ropeHue npu
Manbix KoadpuumeHTax u3bbiTka Bo3gyxa, Tpebyemoe KavyeCTBO KOTMIOBOWM U
nuTaTenbHOM  BOAbI, HOopmanbHyt0  paboTy  Aea’spauMOHHOW  YCTaHOBKM W
BOAOHarpeBaTenen; cogepXatb B UCNPaABHOM COCTOSIHUM DOPCYHKM, apMaTypy, U30NALMto
KOoTna M naponpoBOLOB; CBOEBPEMEHHO O4MLLATb MOBEPXHOCTU HArpeBa C MOMOLLbIO
caxeobayBOYHbIX YCTPOMWCTB, WMCMONb3ysd pes3ynbTaTbl 3amepa TemnepaTyp yXoAsaLmx
rasoB v neperpetoro napa. CaxeobayBKy NOBEPXHOCTN HarpeBa yTUNU3ALMOHHbIX KOTOB

npon3BOOAT MO pe3ynbTaTaM nepenaga AaBlieHNUA yxXoaAwmnx rasoB Ao U Mocre yTulb
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KoTna (HopManbHbI Nepenag 75 MMm. BogsHoro cronba; npyu JocTkeHun nepenaga 125
MM. B CT. 1 Bbllle TpebyeTcsa caxeobayska).

3a [encTBYKOWMM KOTIOM U OBCNyXuBawLWUMM €ro MexaHuaMamn BeaeTca
HabnogeHne NoO  MOKasaHUsIM  KOHTPOSIbHO-U3MEPUTESbHbIX  NpMBOpPOB, CUrHanam
aBapunHO-NpeaynpeauTeibHOM cUrHanmMsaumm n nyTéM OCMOTPOB KOTENbHOW YCTaHOBKW.
Bo Bpemsa paboTbl koTrna HeobxoOuMMO KOHTPONMPOBaTb: YPOBEHb BOAbl B KOThe,
AaBneHve napa, TemnepaTypy napa, gaBrieHue u TemnepaTypy nutatenbHOW BoAbl Ha
BXOA€e B KOTeN, AaBfeHne u TemnepaTypy TOnnmea, NocTynawLwero B POPCYHKy, pacxos
TONNMBa UM €ro ypoBeHb B PacXOAHblX UMCTEepHax, AaBreHue u TemnepaTtypy BO3gyxa
nepen TOMKOW, TeMmnepatypy YyXoOAwux rasoB, XUMUYECKMMA COCTaB KOTIOBOM W
nuTaTenbHOM BOAbI, pacxod BOAbl MO BaxTaM W CYTOYHbIN. B KoTne BO Bpemsa paboThbl
NPOUCXOOAT CNOXHble  (PU3MKO-XMMUYECKME MNPOLECChl, KOTOpble MOryT Bbl3BaTb
OTKITOHEHNS OCHOBHbIX MapameTpoB paboymx Ten OT 3adaHHbIX 3HayveHun. Tak,
3arpsA3HeHMe HapyXHOW MOBEPXHOCTM HarpeBa BMSET Ha TemnepaTypy neperpetoro
napa. Ecnu  oTnoXeHWs  caxm HaxogaTca  Ha  TPYyOHbIX  nydkax  nepepg
naponeperpesaTenem, To TemrnepaTtypa neperpeToro napa OygeTr nosbIWaTbCH, a npu
3arpsi3HeHM NOBEPXHOCTU NaponeperpesaTenia 0ygeT NoHMXaTbCA.

O 3arpaAsHeHMM MOBEPXHOCTEW HarpeBa MOXHO CyauTb U MO  YBENIMYEHUIO
TemnepaTypbl yxogawmx rasoB. OcHOBHOe cpeactBo 6opbbbl C 3arps3HEHMEM —
CBOEBPEMEHHOE MPUMEHEHNE CcaxxeobayBOYHbIX YCTPONCTB. [pn HOpManbHbIX YCROBUSAX
aKcnnyaTaumMmM KoTna caxeobayBKy MNPOM3BOASAT OAMH pa3 B CyTKU. CHWXeHUIo
TemnepaTtypbl neperpeToro napa crnocobCTByeT W MOBbIWEHHAs BMAXHOCTb napa,
nocTynawmwiero B naponeperpeBaTtenb. YBeNUYeHWe BRaXHOCTM Napa MOXeT ObITb
CBSI3aHO C POCTOM CoNecoaepXaHnst KOTII0BOW BOAbl, €€ BCMNEeHMBAHWEM B MapoBOASHOM
KONMeKTope M NoBbILWEHNEM YHOCa Bnaru B napocbopHyto Tpydy. O BO34enNCTBUMM 3TOrO
dakTopa Ha TemnepaTtypy neperpeTtoro napa MOXHO CyAuTb MO pe3koMy KorebaHuto
ypoBHa B BYI1. YBenuyenune koacdpuumeHTa m3bbiTka BO3Ayxa NPUBOAUT K CHUXKEHMUIO
KMO kotna. U3ameHeHne koadpcpmumneHTa m3bbiTka BO3gyxa MOXET ObiTb CBSI3aHO C
yXyguweHneMm npouecca ropeHusi, HapylweHMeM B CUCTEME aBTOMAaTMYeCKOro
perynupoBaHus wnu nogcoca Bo3dyxa 4epe3 HEMNNOTHOCTU BHYTPEHHEro KOXyxa.
Hanbonblee Bo3gencTeme Ha paboTy KOTNa Oka3blBaeT M3MEHEHME pacxoda Tonnmvea U
Ka4yeCTBO €ro CXuraHusi, a Ans yTUIn3auuMOHHbIX KOTSIOB — CMeEHa pexuma paboThbl

rmaBHOro papurartend, 4Tto Tpe6yeT COOTBETCTBYHKOLWLEro perynimpoBaHna 3J1€MEHTOB U
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YCTPOMCTB KOTNna, obecneumBaromx Heobxoaumble KonuyectBa paboumx cpeg um ux

napameTpbi.

[Topsi0oK ebirnoniHeHusi pabomal

1. NpoaHanuanpoBaTb XapakTepHble HEMCNPABHOCTU B paboTe Cy40BOro NapoBOro
KoTna.

2. Ins Bcex HencnpaBHOCTEW, yKasaHHbIX B 1-m cTtonbue Tabnuue 5 BbibpaTb
COOTBETCTBYHLLME MPUYMHBI 1 cNocobbl nX ycTpaHeHusa. OcopmMneHune ocyllecTBnsieTcs B
aHanorn4yHom tabnuyHon cdopme.

3. TwaTtenbHO n3y4unTb NapameTpbl paboTbl Cy40BOro NAapoBOro KoTna.

4. N3yuntb nopsagok obcnyxmBaHusa KoTna BO BpeMsi SKCnyaTauum

5. OTBETUTb Ha KOHTpPOJ1bHbIE BOMPOCHI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Tabnuuya 5

HeuncnpaeHocTy B pabGoTe Cy4oBOro NapoBoro Kotna

HeucnpaBHOCTb

MpuyuHa

Cnoco6 ycTpaHeHus

1

2

3

1. [JaBneHne B KoOTne
nagaeT wnu pacTer.

2. Temnepatypa
neperpeToro napa
CHU3WMNacb npw
BKITHOYEHHOM  [ITAaBHOM
napooxnagurtene.

3. Temnepatypa
neperpeToro napa
CHU3unacb npw
OTKIMKOYEHHOM  [NTABHOM
napooxnagutene  vnu
€ro OTCyTCTBUN.

4, Temnepatypa
neperpeToro napa
noBbicKUnachb.

5. YpoBeHb BOObl B
BOAOYyKa3aTeNbHOM
npubope  noBbiWwaeTcs
UK NOHMXaETCS.

6. YpoBeHb BOAbl B
BOJOYyKa3aTesNibHOM
npubope He BMAEH.

7. YpoBeHb BOAObl B
BOAOYyKa3aTeNbHOM
npubope
konebnetcs.

8. Temnepatypa Boapl
3a 3KOHOMa3epom
noBbIcHUMNachb.

9. PacnbinBaHue
Tonnuea
Heyo0BNEeTBOPUTENBHOE,
obpasoBaHMe kOKCa Ha
CTeHKax TOMKM n
napoobpa3sytowmx Tpyo.
10. YepHbln AbiM  Ha
BbIX0o4e 13 TpyoObl.

11. bBenbln paObIM  Ha
BbIX0o4e 13 TpyoObl.

12. ObLiee noTemMHeHne
nnameHmu n
BblbpacbiBaHne ero u3

pesko

TOMKM. 3acopwnnchb. CyHKaMW W MapoBble KaHarnbl, MOBbLICKB

13. NosiBneHve B Tornke | 16. [apoBble kaHanbl 3acopunucb | AasrieHue napa, Unv CMeHUTb HOPCYHKY.

pBaHoro nnameHn C |unu B naponposoge  nepef | 17. [poBepuTb pacnbinuTenn, 3aMmeHuTb

nckpamm. dopCyHKaMn CKOMUMCS KOHAEHCAT | U3HOLLEHHbIe AeTanu.

14. OTpbiB unu | (ans napomMmexaHuyeckux | 18. MpoBeputb yCTaHOBKY

noracaHve akena npu | OPCYHOK). BO3yXOHanpaBnsoLLmnx YCTPONCTB,

pabote Ha mManbix | 17. M3HoLeHbl pacnbinuTenn | UCNpPaBUTb WNN 3aMeHUTb AedeKTHble

Harpyskax. dOpPCYHOK, rONOBKN 3aKOKCOBAHbI. aetanu.

15. 18. Mnoxoe nepemelumBaHue | 19. MNepeaBuHYTb POPCYHKY Unu amddy-

MpepoxpaHuTenbHbIn TONnMBa C BO3OYyXOM BCReACTBME | 30p (OTUEHTPOBaTb POPCYHKY) .

KnanaH nponyckaer. HenpaBurnbHoW  yctaHoBkn  unn | 20. CMeHuUTb  popcyHKy. [lpoBepuTb
gedopmaunm BO3- | COCTOSIHUE W MNOArOHKY MNOBEPXHOCTEWN

1. lonHyna napoo6pa3sytoLas unm
AblMorapHas Tpyba B koTne
(naBneHue nagaet BbICTpO,
O[HOBPEMEHHO YXOAUT YyPOBEHb
BOAbl 13 BOAOYKa3aTENbHOIO
npubopa, BO3MOXEH XJTOMOK B
Tonke. BeixogmT nap us Tonku,
AbIMOBOW TPy6bl).

2. HeucnpaBeH npegoxpaHuUTenb-
HbIW KnanaH.

3. Ceywm B Tpybax, He KOMMNEHCU-

pyemble yBenu4YeHMem nuUTaHus
(naBnexwve napa nagaer).
4. HewncnpaBHbl aBTOMaTU4eECKMNE

perynsropbi.
5. 3akpbIT MMMNYNbCHbIN KNanaH unm
3acopwrcs TpybonpoBoa K
perynsatopy AaBreHusi napa.

6. Hapywwunace HopmanbHas pabo-

Ta perynaTopa TemnepaTypsbl
neperpeToro napa.
7. [Mapooxnagutenb nponyckaet

(cBuL).

8. Obeanunace (nporopena) o6-
Ma3Ka Ha OLUMMNOBAHHbLIX 3KpaHax.

9. lMNoBbicMnacb BMNaXXHOCTb HacChbI-
LLIEHHOro napa BCNneacTBue
BbICOKOrO  YPOBHSA  BOAbl  WU/Unu
BbICOKON KOHLEHTpauumM conen B
KOTne.

10. NoBepxHOCTb Harpeesa naporne-
perpeBaTens 3arpsisHunach.

11. Bonbwon n3bbITOK BO3Oyxa B
TOnkKe.

12. lNMoBepxHOCTN HarpeBa koTna u
3KOHOMaK3epa 3arpsi3HUNNCS.

13. PacnbinuBaHve Tonnuea Heyao-
BfeTBOpUTENBHOE, NpMBOASALLEE K
[OropaHuto TonnmMea B ra3oxonax.
Temnepatypa nogorpeea Tonnuea
HU3Ka.

14. laBneHne Tonnmea HU3KOeE.

15. TonnueHble KaHanbl OPCYHKU

1. HemeaneHHo BbIBECTM KOTEn U3 Aen-
ctBus. llocne ocTbiBaHWs KOTna Jon-
HyBLUYIO TPYOy 3arnywmTb UM 3aMEHUTb.
B rasotpybHbix kOTnax gnsd rnaylweHus
ObIMOrapHbIX Tpyo OO0CTaToO4YHO
npeKkpaTUTb ropeHue.

2. OTperynupoBaTb NpeaoXpaHUTENbHbIN
KnanaH unu BbIBECTW KOTEN U3 OencTBus
ONS yCTPaHEHNs1 HEUCNPaBHOCTW.

3. Korten BbIBECTM M3 JencTBus, MNo-
BpeXAeHHble Tpybbl 3arnywunTtb  Unu
3aBapuTh.

4. MNpoBepuTb AeNCTBME aBTOMATUYECKMX
pPEerynsTopoB U yCTPaHUTb HEUCMPABHOCTb
5. MNepenTn Ha pyyHoe ynpaBfieHue ro-
PEHMEM U YCTPAHUTb HENCMPABHOCTb.

6. YCTpaHUTb HEMCNPABHOCTL perynatopa
7. OTkniouMTb napooxnaguTens U Mpo-

jorkatb  9KcnnyaTauuio  KoTna - unu
OTKMIOYUTL  KOTEN W MCNpaBuTb  MO-
BPEXOAEHMS.

8. lNpwn nepBo BO3MOXHOCTW BOCCTa-
HOBWUTb Crov 0BMa3sku.

9. CHu3uMTb ypoBeHb BoAbl B KOTNe,
OOBECTU NPOAYBKOW  CONlecodepKaHnc
KOTMOBOW BOAbI 4O HOPMbI.

10. Mpowussectn o6ayBKy naponeperpe-

BaTensi; MO MpekpalleHun [OencTBuA
KoTna NpON3BECTU 4YNCTKY
naponeperpeBarens.

11. YMeHbWwuTb [aBneHue BoO3gyxa.

lMpoBepuTb NNIOTHOCTL O6LwIMBKKU. HennoT-

HOCTM  YCTpaHsaTb NO  BO3MOXHOCTM
HeMeaneHHo.
12. TlpousBectn caxeobaysky. [pu

odyepegHOM BbiBOAE KOTna M3 OencTBust
NMPOU3BECTU HAPYXXHYH YUCTKY MOBEPX-
HOCTEW HarpeBa.

13. MNoBbICUTb TEMMNEpaTYypy TOMMNMBA.

14. MNMoaHATbL AaBneHne Tonmmnea.

15. MMpogyTe napom wnuM pasobpaTtb
(POPCYHKY 1 MPOYUCTUTD €e.

16. lMpopgyTb naponpoBod nepen op-
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AYyXOHanpaBensoLmMX YCTPONCTB.
19. ®opcyHkn wnu  anddysop
HenpaBuUIbHO YCTaHOBMEHbI BOOSb

0oCu Pypmbl.

pacnblnutenen.
21. MNpoayTb BogoykasaTenbHbIn Nprubop.

HeucnpaBHOCTb MpuynHa Cnoco6 ycTpaHeHus
1 2 3
20. Vmetotca Nponyckn n | 22. NepenTtn Ha py4yHOEe ynpasreHue nu-
noaTekaHus Tonnuea n3-3a | TaHMeM,  YCTpaHUTb  HEeUCnpaBHOCTMU
HenpaBurbHOM C6OpKM HOPCYHOK. perynatopa.

21. BogoykasatenbHbin npubop no-
Ka3blBaeT HeNpaBWUIbHbIA YPOBEHb.
22. HapyweHa HopMarnbHas paboTa
perynsitopa nuTaHusa BOJOW.

23. HapylwieHa HopmarnbHas paboTa
nuTaTenbHOro Hacoca.

24. Boga v3 KoTtna ynyuieHa (npu
npogysaHuM npubopa Boda He
nosiBNsAeTcs).

25. Koten nepenutaH (npwu
npoAdyBaHun YpOBEHb MNOSIBNAETCS,
HO BbICTPO yXOauT BBEPX, 38
npegernsl BogoyKkasaTenbHOro
npubopa).

26. 3acopeHbl kKaHarbl B BOAOYyKa3a-

TENbHOM npubope nnm
HenpaBWnbHO yCTaHOBIEHbI
NPOKNaaKu.

27. 3acopeHbl KaHanbl K

BOAOYyKasaTenbHomMy npubopy.

28. NoBepxHOCTb HarpeBa KoTna 3a-
rpsA3HMnach.

29. Tewmnepatypa
BObl NOBbICUNACH
30. PacnbinuBaHve Tonnuea Heyao-
BMNETBOPUTENBHOE, NpMBOAALLEE K
[OropaHu1io TONNnBa B ra3oxoge.
31. YpeamepHblin nogorpes Tonnmea
nepepn opcyHKamu.

32. lNMonagaHue BOAbI B TOMMMBO.

nuTaTenbHomn

33. [MoBbiweHHOe copepxXaHue
MeXaHN4eCcKnx npumecen B
Tonnmee.

34. lNopg knanaH nonana rpssb, Ha-
KWMb.

35. OnopHble NOBEPXHOCTU UMEIOT
3ab0WHbI NN pasbeneHbl KnanaH u
rHe3go.

36. UmetoTca HENIOTHOCTU MeXAay
rHe34oM M KOpPNycom KnanaHa.

23. Yeunutb HabniogeHve 3a ypOBHEM.
lMycTnTb BTOPOW Hacoc, OTperynupoBaTb
unm OCTaHOBUTb HevcnpaBHbIN,
HEeMeANEeHHO YCTPaHUTb HEMCNPAaBHOCTb.

24. YMeHbWWUTb ropeHue, MNpPUKpPbITh
CTOMOPHbIE KPaHbl, YMEHbLWTb NUTaHue
KoTrna (MOMHOCTBIO NUTaTENbHLIA KnanaH
He 3aKpbiBaTb); BbIACHUTb W YCTPaHUTb
NPUYUHY NEPENUTBLIBAHMSA KOTNA.

25. 3ameHnTb BOAOYyKa3aTenbHbI npubop
3anacHbIM.

26. CHaTb npubop, ounCTUTb KaHanbl o
cekylmx knanaHoB. B cnyyae HeobGxo-
OVMOCTM BbIBECTM KOTEN U3 AENACTBUS.

27. [oBectn TemnepaTypy nutaTesibHON
BOAbl 40 Tpebyemon.

28. lNMpoBepnTb UCMPaABHOCTb U YUCTOTY
TOMMAMBHBLIX  (UNLTPOB U (POPCYHOK.
[MepenTn Ha npuem TONNMBa U3 ApPYron
LUCTEPHbI.

29. JoBecTn TemnepaTypy nogorpesa go
HOPMBbl.

30. BbiBeCcTn KOTEN U3 AENCTBUSA, OYUC-
TUTb KNanaH. TwaTtenbHO NpuTepeTb UNn
NPOTOYUTL KnanaH v rHe3go.

31. BbiBectn kKoTen u3 OeNCTBUS, O4YMUC-
TUTb KnamaH. YCTpaHWTb HEeNoTHOCTU
Mexay rHe3gom U KOpryCcom.

CodepxxaHue om4yema:

Homep N TeMa NPakTn4eCcKoro 3aHATUA

Llenb 3aHATMSA

OT4eT 0 BbINONHEHUN paboThI

Cnncok ncnonb3oBaHHOM NuTepaTypbl U APYrMX MCTOYHMKOB

BbiBoAabI
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[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa U npenogaBaTtesid.

Bonpocsi 0151 caMOKOHMPOIs:

1. Kakne oCHOBHble HEMCMNPABHOCTM MOTYyT BO3HMKATbL Mpu 3KcnryaTtaumMmM cyaoBOro
naposoro kotna?

2. YTto aBngeTca npudnHamMu noBpexaeHui 1 aBapuim KOTNoB Npu ynycke Boabl?

3. Yto HeobxoamMmo caenath Npy NonagaHum Bogbl B MasyT?

4. Yem MOryT COnpoBOXA4aTbCs B3PbiBbl ra30B B TONOYHOM YCTPONCTBE?

5. MNMo4emy BaxXHO cneguTb 3a YPOBHEM BOAbl B KOTNE?

6. Kak ocyuwiectBnsieTcs caxxeobayska?

7. Kak MOXXHO cyanTb O 3arpsi3HEHNN NOBEPXHOCTEN Harpesa?

8. Kakve napameTpbl KOHTPOMMPYKTCA BO Bpemsi paboTbl CydOBOro napoBOro
kotna?

9. Kakne ycnosusa Heobxoammo cosfaTb ANS OpraHn3aumnn BbICOKOKaYeCTBEHHOMo

CXUraHumd Tonnmea B CyoBOM NapoBOM KoTne?

Paspgen 2 CynoBble BCcromoraTtesibHble YCTaHOBKM
Tema 2.1 CyaoBble HacoCbl U CUCTEMBbI
MpakTnyeckoe 3aHATMe Ne8 Jkcnnyataums LLeHTPOOeXHbIX HacocoB. AHanus3
XapaKTepHbIX HeUcnpaBHocTen

Llenb 3aHsmusi:
—  M3y4uTb NpaBusia IKcnryatauum LEHTPOBEXHbLIX HACOCOB;

— NpoaHarnmM3npoBaTb XapaKTepHble HENCMNPaBHOCTH LleHTpO6e)i(HbIX HaCOCOB.

Ucnonb3yembie ucmoyHuku: [4, c. 142-145; 12], nHTEpHeET.

®opmupyembie obuwue u npogeccuoHarsnbHblie komrnemeHuyuu: MK 1.1-MK 1.2
Qopmupyemble TUYHOCMHbIe pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi Hacmhb:

LleHTpoGexHble HacoCbl, OTHOCALUMECA K AMHAMUYECKMM, Mnony4mnu Hambonee
LUMPOKOE pacnpocTpaHeHne BO BCEX OTpACAX HApPOL4HOro XO3\NCTBA, a TakkKe Ha Ccydax.
Mepepaya 3Heprum OT paboyero koreca B LEHTPOOEXHbIX Hacocax NPOUCXOAUT B
pesynbTate B3aUMOAEWCTBMA Nonacten ¢ obTekawwum UuX MOTOKOM, MNO3TOMY
paccMaTpmMBaeMbl€ HACOCbl OTHOCAT K NIONACTHbLIM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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MexaHn3m nepegaym aHeprum B IONacCTHOM HAcOCe MOXHO OOBACHUTL CneayoLwmnm
obpasom. [lpu BpalieHnn paboyero Kofieca B Hacoce, 3anOfIHEHHOM XXWOKOCTbIO,
BO3HMKaEeT pas3HOCTb AaBfeHun no obe CTOPOHbl KaXAoW fonactu W, crieqoBaTenbHo,
npoucxoauT B3auMOOencTBMe NnoToka ¢ Konecom. lNpeogoneBasi BO3HUKAOWNN MOMEHT,
KOneco, MOAKMIOYEHHOE K OBWUraTento, NpuM CBOEM BpalleHUMM LEeHTPOBexHOro Hacoca
coBepLuaeT paborTy.

LleHTpo6exHble Hacocbl ObiBalOT OAHOCTYMEHYaTbiMU U MHOFOCTYNeH4YaTbIMU.
OpHocTyneHn4yatble: Paboyee Koneco y Takmx HACOCOB 3aKpPErnneHo Ha KOHCONW Bana.
MocnegHun He npoxoauT 4epe3 obnacTb BcacbiBaHWA, YTO MNO3BONSET MPUMEHUTH
Hanbonee NpocTon noaBog OceBOro Tuna. BcnencrtBme pasHOCTU OaBREHUs HA OUCKU
Koneca Ha Bas KOHCOSbHOro Hacoca AEWCTBYET OCeBasi Cuna, HanpaBfieHHasi B CTOPOHY
Bxoda .B ogHocTyneH4aToM Hacoce [OBYXCTOPOHHEro BXO4a >XMAKOCTb MOABOAUTCA K
paboyeMy Kofiecy ¢ ABYX CTOPOH ABYMS MoTokamu. B konece noTtokn obbeauHaTCa U
nocTynatwT B 06U OTBOA.

Mo Bnay pabo4yero koneca pasnuyalT HACOCbl C 3aKPbITbIM U OTKPbITbIM paboyunm
KOSlecoMm, y KOTOpOoro OTCyTCTBYeT BeOMbIN AucCK. 10 Buay nogsoga pasnuyatroT HacoChl C
oceBbiIM M OOKOBLIM nofBoAoM. B nocnegHem cnyyae xuakas cpefa nogsogutcsa B
HanpaBneHun, NepneHaukynapHoMm ocu paboumx opraHoB. Mo Buay oTBOAa pasnuyaroT
HacoCbl CO CnupanbHbIM, NOMycnMpanbHbIM, KONbLUEBLIM, OBYX3aBUTKOBbIM OTBOAOM W C
HanpasnaLWMM annapaTom.

OpHocTyneH4yaTble HAacoCbl UMEKT OrpaHnYyeHHoe AasrieHue. [ns ero noBbiWeHNs
NPUMEHSOT MHOFOCTYMNEeH4YaTble HacoCbl, B KOTOPbIX >XWAKOCTb MOCreaoBaTefibHO
NPOXoANT Yepe3 HECKONbKO paboumx Konec, 3akpensnieHHbIX Ha obuwem Bany. [JaBneHune
Hacoca noBbILWaeTcs NPONOpUNOHarnbHO Yncny konec. MHoroctyneH4aTble HAacoCbl UMEKT
pasnuyHoe ncnosiHeHme (CekumoHHble, cnuparsbHble).

Kpome nepeqncrnieHHbIX OCHOBHbIX KOHCTPYKTUBHbBIX MPU3HAKOB, LIEHTPOOEXHbIe
HacoCbl  KnaccuuUUUpPYOT MO:  MOMOXEHUI0 OCW  BpalleHums  paboumx  Konec
(ropmn3oHTanbHble W BepTUKasnbHblE HACOCbI), KOHCTPYKUMW Onop (MOHOBMOYHbLIE, C
BbIHOCHLIMW OMOpPaMW, C BHYTPEHHUMM OMOpamu), YMCIly MOTOKOB, T. €. YMCIy OTBOAOB,
yepe3 KOTOpble MNOJAeTCa >KUAKOCTb (OOHO-, ABYX-, MHOFOMOTOYHbIE), KOHCTPYKLUK
Kopryca (HacocCbl [OBYX KOPMNyCHble, C 3allMTHbIM KOpPrNycoM W pyTepoOBKOWN), MeCTy
pacnonoxeHusi (NorpyXHble, CKBaXXMHHbIE HACOChbl).

LleHTpoOeXHbIn HAacoC COCTOMT M3 Kopryca, MMEILEro cnvpanbHyto dopmy, n

pacnonoXXeHHOro BHyTpu XeCTKO 3aKpenyieHHOro Korieca, cocrodwero n3 asyx AnCkos, C

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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3aKpenneHHbIMU Mexay HUMK nonactsaimu. OHM OTOTHYThI OT paguarnbHOro HanpaBneHus B
CTOPOHY MPOTMBOMOSIOXKHYO TOW, B KaKyld HamnpaBfeHo BpaleHue koneca. CoeanHeHue
Hacoca ¢ Tpy6onpoBogamu, HanopHbLIM U BCacbiBaloLWMM, MPON3BOAUTCS Yepes3 NaTpyoKu.

MpuHUMN OencTBUS LEHTPOOEXHbIX HACOCOB 3akfioyaeTcsl B Crneaylowem: B
HanonHeHHOM BOJOW KOpMyce M BcachiBaloLLeM TpybonpoBoae NpMBOAMTCS BO BpalleHue
paboyee koneco. BosHukawowas npu ero BpalleHUM LeHTpobexHast cuna npvBOAWT K
BbITECHEHWIO BOAbI OT LiEHTpa Koneca K ero nepudepuinHbiM yvyactkaM. Tam cosgaeTcs
MOBbILIEHHOE [OaBrfeHWe, KOTOpOe HauyMHAeT BbITECHSATb JKMOKOCTb B HamnopHbIN
Tpybonposoa. MoHwxKeHne gaBneHnst B LeHTpe paboyero koneca Bbi3blBaeT NOCTYMNfeHne
XXMOKOCTM B HAcoC 4Yepe3 BcacbiBalLMiA BoAoNpoBod. Takum ob6pa3om ocyLlecTBsieTcs

paboTa no HenpepbIBHONM NoAaye XXNMOKOCTU LLeHTPOOEXHbIM HACOCOM.

CropoHa HarHeraHua Hanpasnexue
BPaLLEHHURA

PaGouee xoneco

Cropona
BCACbIBAHWA

—
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Hanpasnenwue novoka

Kopnyc Hacoca
Aundpysop  xuakocTu

PucyHok 2 — Cxema LeHTpobexxHoro Hacoca.

lMpn 3anycke wuUeHTpPOBeXHOro Hacoca HeobxoAMMO BbINOMHUTL cnegyrolme
onepaumu:

- 3aKpbITb MOMHOCTBIO KMNanaH Ha HarHeTaTenbHOM CTOPOHEe Hacoca (ecnu apyroe
He NpedyCMOTPEHO NHCTPYKUUNENR);

- MpYM HanMuun rMOpaBfIMYECKOro 3aTBopa CarbHWKOB U CUCTEM OXIaXOeHWUs
NOALUMMHMKOB obecneynTb NoCTynneHne paboyen XXMOKocTu K 3aTBopam 1 NOALUUMHUKAM;

- MOMHOCTbLIO OTKPbLITb KMNanaH Ha BcacblBaloLLen CTOPOHe Hacoca;

- NPOBEPUTb HanuMune >XMAOKOCTU B Hacoce W npuemHoMm Tpybonposoge. [pu
OTCYTCTBUM XWOKOCTU HecaMOBCacCbliBaKOLWUN HAcOC 3annTb, a B CaMOBCacbiBalLleM
Hacoce NpoBepUTb NoAcacbliBatoLLEee YCTPOUCTBO M NMOO BKNIOYNTL €ro B AencTeme, nmbo
noaroToBUTb K AENCTBUIO (B 3aBMCUMOCTM OT TUNA N KOHCTPYKLUN);

- NOAroToBUTb K AENCTBUIO ABUraTeslb Hacoca u 3anyCTtuTtb €ro,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU Mo opuauHarsy, xpaHsuwemycs 8 1C: Konnedx
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- MOCTENEHHO OTKPbITb KMnanaH Ha HarHeTaTensHOM Tpybonposoae.

Bo Bpems paboTbl Hacoca HeobxoaMMmo:

- BECTM HabniogeHve 3a NOKa3aHUAMU KOHTPOSIbHO-U3MEPUTENbHbLIX NPUOOPOB:
3HaunTenoHoe konebaHwe CTpenkM MaHOMEeTpa Ha HarHeTaTenbHoOM Tpybonposoae
yKasblBaeT Ha Hanu4yve B Hacoce BO3ayXa; pe3kne N3MeHeHNs B Noka3aHuax amnepmMmeTtpa
Npy  HEU3MEHSALLMXCA MOKa3aHMAX MaHOMEeTpOB MOryT CBMOETEeNnbCTBOBaTb O
MEXaHNYeCKUX HEWCNPaBHOCTSAX Hacoca: 3aefaHuuM B MNOALWMWMHUKAX, B YNIIOTHEHUAX
Konec, canbHuKax, BakyyMHOM YCTPOMWCTBE;

- crnegvTb 3a TemnepaTypon NOAWMWMHUMKOB, He Jonyckas WX Ype3MepHOro
HarpeBaHus;

- cnegutb 3@ COCTOSIHMEM  CaflbHUKOBOM  HabMBKM MO NpOCaynBaHuIO
nepekaunBaemMomn XnaKocTu;

- Nepuoanyveckn OTKPbIBaTb KPaHWKM Ha Kopryce Hacoca (Mpy UxX Hanuyuu) Ons
yoaneHunsa sosayxa. PaboTta Hacoca 6e3 XXuaKoCcTu 3anpeLjaeTcs.

PerynupoBaHue nponsBoaMTENbHOCTM Y Hanopa HacoCoB A0SHKHO OCYLLECTBNATLCS
N3MEHEeHNeM 4acTOTbl BpalleHUs ABUraTens unm nocpencTBOM U3MEHEHUS OTKPbITUSA
KnanaHa Ha HarHeTaTenbHoM Tpybonposoae. PerynupoBaHne npon3BoanTENbHOCTU Ha-
coca nepekpbiTUEM KranaHa Ha BcacblBaloLleM TpybonpoBoae He pekoMeHOyeTcCsd, Tak
Kak 3TO MOXeT MpUBECTU K KaBUTALMOHHbIM paspylleHnam paboyen nNOBEPXHOCTU
KpbIfaTK1 U K CPbIBY MOTOKA.

Mpn ocTaHOBKE Hacoca nepBbiM cneayeT 3akpbiBaTb HarHeTaTesbHbIA KnanaH BO
n3bexaHne onopoXXHEHMs1 Hacoca n Tpybonposoaa.

Mpn Takux pedektax LEeHTPOOEXHbIX HACOCOB KaK: 3PO3MOHHbLIA U3HOC KPOMOK
nonacten paboumx konec, ocnabneHue nocagku pabouvero Kofeca Ha Bany, M3Hoce
pyballek Bana, M3Hoce YNIOTHUTESNbHbLIX KOMew, MeXxay KOprnycoM u cTynuuen paboyero
Koneca, Koppo3uu 1 3p0o3un KOPNyCOB HAaCOCOB MX YCTPaHAIT creayoLwmm obpasom.

PaspywleHne KpOMOK rfionacte BOCCTaHaBfMBalOT BBApKOW BCTaBOK C
nocriegyollen mexaHumyeckon obpaboTkon. B cnydae ocnabneHus nocagku pabouyero
Koneca Ha Bany, HapalwMBalT NocagovyHOe MeCTO Bana C NnocrneayroLlen MexaHn4yeckom
obpaboTkon, obecnevmBasn HENOABMXXHOCTb NOCAAKM KOSeca B CONPSKEHNN.

Mpn He3HaunTENBHOM M3HOCE pyballKkM Bana Npom3BogAT NPOTOYKY HA PEMOHTHbIV
pa3mep, npy 6onblioM — Heobxoauma 3ameHa pybaluku Bana.

Mpn 3a3opax B YMMAOTHUTEMbHLIX KOMbLaX, NpeBblWalWwmnx [onycTuMble, WX

3ameHsioT. o BHYTpEHHEMY AuaMeTpy OKOHYaTernbHy 06paboTKy konbua Npou3BOAAT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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nocrie npoTOYKM YNNOTHUTENBLHLIX BypTOB Ha cTynuue pabodero koneca, obecneynsas
HEeoOXOOMMBbIA YCTAHOBOYHbLIA 3a30p B COMNpsKeHuu. Kopposuo 1 3po3uto KOprycos

HaCOCOB YCTPaHAKT C UCNOoJ1Ib30OBaHNEM 3MNMOKCUOHbIX KOMNAayHOOB.

CodepxxaHue u nopsidok 8bINoSIHEHUST pabombi:

1. |/|3y‘-|l/lTb TEOPETUYECKYHD 4YacCTb K pa60Te, 3arncatb B OTYET OCHOBHbIE

C. 36/53

onpeaeneHus.

2. HauepTuTb NpuHUMNnanbHyt0 CXeMy LleHTPOGEeXHOro Hacoca M AaTb NOSICHEHUS

K HEWN.

3. [na Bcex HeucnpaBHOCTEW, ykasaHHbIX B 1-m cTtonbue Tabnuue 6 BbibpaTb

cooTBeTCTBYIOWME NpnU4nHbl U cnocobbl nx YCTpaHeHu4. O(bOpMJ'IeHI/Ie ocyulecTBrideTCcd B

aHanorn4yHom TabnmyHon copme

4. OTBETUTb Ha KOHTPOJIbHbIE BONPOCHI.

Tabnuuya 6

HewncnpaBHocTn B paboTe LeHTpobexXHoro Hacoca

HeucnpaBHOCTb MpuyunHa Cnoco6 ycTpaHeHus
1 2 3
1. lNocne nycka 1. 3akpbIT HarHeTaTernbHbIN 1. OTKpbITb 3aMnopHbIV KranaH
OTCYTCTBYET noJaya | BEHTWIIb. 2. YBenMunTb 4acToTy BpaLLeHus npu-
Hacocom paboyen 2. HepoctaTtovyHas yactoTta BOAHOro Agsuratens
XNOKOCTMW. BpaLeHns 3. BeinycTnTb BO3AyX 13 KOpnyca Ha-

2. CHmxeHne Hanopa
BO Bpems paboTbl.

3. MNeperpyska
NpMBOLHOrO
asuratens.

4. Bblcokuin ypoBeHb
B1Bpaumm.

3. Hannuuve Bo3sgyxa wnu
napoB XNOKOCTN B KOopryce
Hacoca

4. MNonagaHve Bo3ayxa B
nepekavymMBaemyHo XXnakocTb

5. N3HOC paboumx NoBEPXHOCTEN
Konew nnm ynnoTHSAIOLWMX Konew,
6. 3acopeHue nnu oceeson casur
paboyero koneca.

7. bonbwon pasber Bana, TpeHne
Koneca o Kopnyc Hacoca

8. BornblUoe oceBoe AaBneHue
9. HacTtu4yHoe 3arpssHeHue
NPOTOYHOM YacTW.

10. KaButauusa

coca
4. [MpoBepuTb BCaCbIBAIOLLYIO
cuctemy, obxaTb coeguHeHne
yCTpaHWUTb NOACOC BO34yxa

5. 3ameHuTb pabouee koneco,
BOCCTaAHOBUTb 3a30pbl, 3aMEHNTb
YNMAOTHSAOLWME KonbLa.

6. PasobpaTtb Hacoc, o4nNCTUTb
KOpnyc u Kpbinarky.

7. 3aMeHUTb NOALMMHUKN
BOCCTaHOBUTbL pasber Bana,
YCTPaHUTb TPEHME Kofneca O Kopnyc
8. MpouncTuTb ocesble KaHanbl Ha
KpblnaTke.

9. OuNCTUTL NPOTOYHYIO YacTb

10. YMeHbWNTb YacToTy BpaLleHus.
11. YMEHbLWNTL CONPOTUBIIEHNE BO
BcacblBatoLlem Tpybonposoae.
CHM3UTb TeMnepaTypy XUOKOCTH

CodepxxaHue omyema:

Homep 1 Tema npakTu4eckoro 3aHATUS

Llenb 3aHATMSA

OT4eT 0 BbINONHEHMN paboThI

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Cnuncok ncnonb3oBaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB
BbiBoAabI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTtesid.

Bonpocbki 0151 caMOKOHMPOIIS:

1. MNosicHMTE NpMHUMN OEeNCTBUS LLEHTPOBEXKHOro Hacoca.

2. Moyemy ueHTPobEXHbIV HAaCOC ABNAETCA ANHAMUYECKOrO AENCTBUSA?

3. KakoB nopsigok nycka LeHTpobexxHoro Hacoca?

4. Kakne HemcnpaBHOCTU XapaKTepHbl Ans LeHTpobexHoro Hacoca?

5. MNMpuBeguTe Knaccmuukaumo LEHTPOOEXHBLIX HACOCOB.

6. Kakve onepauum HeobBXOOUMO BbINOMHATL BO BpeMs  3KCnnyaTtauuu

LeHTpobexxHoro Hacoca?

MpakTnyeckoe 3aHaATMe Ne9 JDkcnnyaTtaums NOPLUHEBbIX HACOCOB. AHanNu3
XapaKTepHbIX HeUncnpaBHocTeun

Llenb 3aHsmus:
—  M3y4uTb NpaBuna akcniyaTauumn NopLUHEBbIX HACOCOB;

— MpoaHanuampoBaTb XapakTepHble HEMCMPaBHOCTU NOPLLHEBbLIX HACOCOB.
Ucnonb3yemble ucmoyHuku: [4, c. 135-139; 12], HTepHeT.

®opmupyembie obuwue u npogeccuoHarsnbHblie komrnemeHuyuu: MK 1.1-NK 1.2

@opmupyembie nudHocmHble pedyrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi Hacmhb:

MopLHEBbLIM Ha3bIBalOT BO3BPATHO-NOCTYNATESbHbIA HAcoC, y KOToporo pabouve
opraHbl BbINOSIHEHbI B BUAE MOPLUHEMN.

MoplwHeBble Hacocbl KnaccuduumpyloT cnegylowmMm obpasom: Mo KOnu4ecTBy
NnopLHen — OJHO-, ABYX-, TPE€X- U MHOrOMOpPLUHEBLIE; MO YMCNY LUUKIIOB HarHeTaHusa u
BCacblBaHMsl 3a OOMH [OBOMHOW XOL MOPWHA — OAHOCTOPOHHEr0 W ABYXCTOPOHHErO
aencteus  (NNyHXepHble Hacocbl ObliBaAlOT TOSMbKO OOHOCTOPOHHEr0 AENcTBuMsl); MO
Xapaktepy [OBWXeEHWA Befyllero 3BeHa Hacoca — MNoCTynaTesflbHO-MOBOPOTHbIE C
BO3BPATHO-MOBOPOTHbLIM ABMXEHWEM; BalibHble C BpallaTerbHbIM OBUMXEHNEM; N3BECTHbI

Takke ouddepeHumanbHble HacoChl, Y KOTOPbIX XXWUAKas cpena 3anosiHsaeT 3aMKHYTYH

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Kamepy npu ABwxeHun paboyero opraHa B obe CTOPOHbI U BbITECHAETCS U3 Hee npu
ABWXEHUN paboyero opraHa B O4HY CTOPOHY.

B ycnoBuaAx akcnnyaTauuMm Ha cygax MNOPLUHEBbIE HACOCbl  MMEKT psag
NnpenmyLecTs No CpPaBHEHWO C Hacocamu Apyrnx TunoB. K AOCTOMHCTBaM MOPLUHEBbLIX
HacoCOB  OTHOCATCHA:  CMOCOOGHOCTb  CaMOBCacbiBaHMS  («CyxXOro»  BCacCblBaHMWSA);
BO3MOXHOCTb ~ JOCTWIKEHMSI  BbICOKMX  [aBMNEHWA; CMOCOOHOCTb  MepeKkaynBaHus
pa3HoobOpasHbiX  XMOKOCTEMW MpUM  Pas3nuyHbiX Temnepatypax, B TOM  4ucne
MHOIFOKOMMOHEHTHbIX cpef 6onblIon BA3KOCTWU; K. N. A.; NPOCTOTa KOHCTPYKUMU W
HagexHasa paboTa nNpAMOLENCTBYIOLLUMX HACOCOB, KOTOpblE MPU HanMium Ha CcyaHe
MapoBOro KoTna He TpeOykT cneumanbHbIX ABUraTtenen.; camoperynupoBaHue 4ucna
XOAOB MNMpWU MOBLILWEHUN [ABNEHUA B Tpybonposoae y NpsiMOAEMNCTBYHOLWMX HacocoB. K
HegocTaTkam MOPLLUHEBBIX HACOCOB OTHOCATCH: HEPABHOMEPHOCTb Modayn M KonebaHue
AasneHus; 6onblwne rabaputbl 1 Macca; donbon pacxogd napa (20-60 kr/y Ha 736 BT) y
NPSIMOAEMNCTBYIOLLNX HACOCOB; HEOOXOAMMOCTb MPUMEHEHMSI BO3AYLUHbIX KOMMakoB W
KOHTpONSA paboTbl; pe3koe CHWKEHME nogayn npu paboTe Ha XXMAKOCTAX, OTINYAOLLMXCS
BbICOKMM JaBNEHNEM HACbILLEHHbIX NapoB.

Myck NOPLUHEBbIX HAaCOCOB MNpW 3aKpbITbIX KnanaHax Ha HarHeTaTenbHOM
TpybonpoBoae 3anpeLiaeTcs.

Mpu noaroToBKe K OENCTBMIO U MyCKe MapoOBOro npsimo-4encTBYHOLLEro Hacoca,
€CInn OH He 3anyckaeTcsi, Heob6xoaNMo:

- NPOBEPUTL, B KAKOM MOMOXEHNM OCTAaHOBUIICS HAcoC; ecnn oba 30M0THUKA CTOAT
B CpeaHEM MOSTOXEHUN, TO 3aKPbIThb KManaH CBEXEero napa, OTKpbITb NPOAYBOYHbIE KPaHbI
UMNMHOPOB M 30/TOTHUKOB, NEPeABUHYTL OAMH U3 NMOPLUHEN BPYYHYIO TaK, YTOObI 30/10THUK
Obln1 BbIBEAEH M3 CPpeaHEro NonoXeHust, NOCe Yero Hacoc NyCTUTb B XOA;

- NMPOBEPUTb [ABMXEHME MexaHuama un ybeauTbCca B TOM, YTO LUTOKM HaCOCOB
ABWMXKyTCA cBOOOAHO, 6e3 3aenaHus;

- NPOBEPUTL MPaBUSIBHOCTb 0BXaTUA CanbHUKOB, a Takke yoeanTbCs B OTCYTCTBUM
MOrHYTOCTW LUTOKOB.

3anpelwaeTca ons nycka NnapoBoOro NpsiMOAENCTBYIOLLENO Hacoca B X0z

- NepecTaHaBnNMBaTb OrpaHNYUTENbHbIE FanKM 30M0THMKA, HE yOeaMBLUMCH B TOM,
YTO MpUMYMHA  3aKMyaeTcs  OEWCTBUTENbHO B HEMPaBUIIbHOW  pErynimpoBke
napopacnpegeneHus;

- YOApPATb MO WTOKaM Uin MbeTaM MOJ10TKaMH, Krnro4YamMmn n apyruMmm npegmMmetTamm;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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- NPUBOAMTbL HACOC B OBMXXEHWE BPYYHYIO C MOMOLLbIO MOMWKOB U APYIMX pblHaros
NPV HE3aKPbITOM KranaHe CBEeXero napa.

Mpn nogrotoBke K MyCcKy W MycKe 3MEKTPONpMBOLAHOIMO MOPLUHEBOrO Hacoca
Heob6xoaMmo:

- NPOBEPUTH YPOBEHb Macra B KapTepe Hacoca;

- OTKPbITb KrlanaHbl Ha HarHeTaTeNbHOM M BcacbiBalLeM TpybonpoBogax;

- NpOBEPWUTb COCTOSIHME MNPUBOAHOrO COEAMHEHUS W HanuuMe 3almnTHOro
orpaxneHus;

- NYCTUTb B XOZ, 3NeKTpoaBuraTens;

- ybeouTbCsl B HOpManbHoW paboTe Hacoca M NOCTynfieHnM macrna Bo BCe MecTa
CMaskKu.

Mpn nycke NNyHXepHbIX HacocoB, paboTalwux B rMAPABAMYECKMX CUCTEMAX
Heo6Xxo4MMO NPOBEPUTL YPOBEHL Macna B KOMMEHCaUNOHHOM 6ake 1 npu HeobXxoaNMOCTH
nononHuTb ero. NpoBepuTb OTCYTCTBUE BO3yXa B CUCTEME WM MPOMNYCKOB Macna.

Mpn o6ecnyxnBaHMn NOPLLUHEBbLIX HACOCOB BO BpeMsi paboTbl HEO6X04MMO:

- CneguTb 3a HanNn4MeM BO3adyxa B BO3AYLUHbIX KOnnakax;

- CNeguTb 3a HanuuMem CMaskM Ha TPYLUMXCS 4acTsax U 3a TemnepaTtypon ux
Harpesa;

- OCTAHOBUTb HAcOC MpU BO3HUKHOBEHMM BUOpaUMK, CUMbHBIX CTYKOB,
HeJoNyCTMMOro HarpeBa feTanein, peskoro MOBLbIWEHUS WUNW  NadeHust OaBreHust B
HarHeTaTtenbHOM TpybonpoBoAde, CUMbHbIX MPOTEYEK >KMAKOCTM WU HEUCNPaBHOCTU
npvBeoaa.

Mepen OCTaHOBKOW MApOBOro Hacoca HeobOXOAMMO MofaTb CMas3Ky B LUIMHAPHI,
3aKpbITb KnanaH CBeXero napa, OTKpbITb NPOAyBaHWE LUMHAPOB, 3aTeM 3aKpbiTb KnanaH
oTpaboTaBLuero napa. locne ocTbiBaHUSA HAcoca 3aKpbITb KpaHbl NPOAYBaHUS.

XapaktepHble gedeKkTbl, BO3HUKawwme npu paboTe MOpLHEBLIX HACOCOB
crnegylowme: M3HOC MapoBbIX M FMAPABAMYECKMX UMNMHAOPOB, MOPLUHEN U MOPLUHEBbIX
Koneu, W3HOC 30SfI0THMKOB, KfanaHoOB M KnanaHHbIX [AOCOK, LUTOKOB, LUAPHUPHbIX
COeANHEHWI Y MOALUNMHUKOB.

[na BoccTaHoBneHUss paboTOCNOCOBHOCTU UMAMHAPOB NPOU3BOAAT  3aMeHy
pabounx BTYNOK UMM pacTodky camux uunuHapoB. [locne pacToukuM  uunuMHOpOB
N3roTaBnMBalOT HOBbIE MOPLUHM K KOMbLa YyBenuMYeHHoro auametpa. CTtapble MNOpLUHM

MO>XHO HannaeBnATb U obpabdaTbiBaTb HA BoNbLINK AnameTp.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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30MOTHMKM W  KNanaHHble [O0CKU npmma6pMBar0T unn 3ameHsoT. KnanaHa

3aMEHSI0T MUK NpoTayMBatoT No paboyrM NOBEPXHOCTAM C MOcneayoLwen NpUTUPKOM No
paboymM NOBEPXHOCTAM WK THE34aMm.

Mpn pemMoHTEe MOPLUHEBLIX LUTOKOB UX NPOTaAYMBalOT U LWNMGYT. Ha LWapHUpHbIX
coeanHEeHNsIX MNPOU3BOASAT Pas3BEPTKY Ha PEMOHTHbIA pasmep, narnblbl COeaNHEHWN
3ameHsoT. MoxeT ObiTb Npon3BeAeHa OQHOBPEMEHHAsi 3aMeHa nanbLueB M BTYNOK (npw

Halnnm4nm nocnep,me).

CodepxaHue u nopsidok 8bINoSIHEHUST pabombi:

1. |/|3y‘-ll/1Tb TEOPEeTUYECKYH0 4acCTb K pa60Te, 3arncatb B OTYET OCHOBHbIE

onpeaeneHus.

2. Ha‘-lepTI/ITb npuHUUnuanbHyO CXemy rnoplHeBoro Hacoca M Aatb NOACHEHUA K

3. [na Bcex HeucnpaBHOCTEW, ykasaHHbIX B 1-m ctonbue Tabnuue 7 BbibpaTb

cooTBeTCTBYIOWMEe NpnuyvnHbl 1 cnocobbl nx YyCTpaHeHu4. O(bOpMJ'IeHI/Ie ocyulecTBrideTCd B

aHanorn4yHom TabnmyHon opme

4. OTBETUTb Ha KOHTPOSIbHbIE BONPOCHI.

Tabnuuya 7

HewncnpaBHocTV B paboTe NOpLUHEBOro Hacoca

HeuncnpaBHOCTb

MpuynHa

Cnocob ycTpaHeHus

1

2

3

1. Hacoc He paet
OOIKHOro Hamnopa npu
HOpManbHOM 4ucne
XO[O0B.

2. B Hacoce BO3HUMKaeT
CTYK.

3. Mpw oTKpbLITUK
KnanaHa cBexero napa
napoBsown
NpPAMOAENCTBYOLLNI
HacoC He 3arnycKkaeTcs.
4. B napoBom
umnuHape
npocnyLmnBatoTcs
CTYKMW.

1. HencnpaBHbl NpUEMHbIE UK OT-
NVBHbIE KnanaHbl Hacoca, noa
KnanaHbl nonanu NoCTOPOHHNE
npeameTsbl.

2. CunbHO 3aXaTbl M NEpPEKOLLEHbI
CanbHUKMN.

3. N3HoLWEeHbI nnu cnomatbl
YNNOTHUTENbHbBIE KOMbLa
rmapaBnnyecKnX NopLUHeNn.

4. VI3HOC NOpPLUHEBLIX KONew, unu
KaHaBOK MOPLLHS.

5. CynbHbIN U3HOC NOALUUMHUKOB,
BTYIOK, NanbLeB MOPLUHEN U
YNNOTHEHWNA.

6. NMonomka NpyXwuH KrnanaHos.,
OOonbLLOK NOABEM KNanaHoB.

7. T'vopaBnuyeckne yaapbl B Haco-
ce.

8. 3akpbIT kakov NMnbo 13 KranaHoB
oTpaboTaBLiero napa.

9. [laBneHwune ceexero napa Hedo-
CTaTOY4HO.

10. O6a 30M0THMKA HaxoOAaTCAa B
cpeaHeM MONOXEHUMN.

11. HencnpaBHas npoknagka kna-
NaHHOWN peLUeTKn Hacoca.

1. OcMOTpETL KfanaHbl, OYUCTUTb, NpKn
HeobXxoOMMOCTM NpUTEPETL, NPOBEPUTL
NoAbEM KranaHoB U XXECTKOCTb MPYXUH.
2. 3aMeHUTb NPOKaakKy.

3. 3ameHunTb KonbLA.

4. OcTaHOBUTb HAcoOC, 3aKpenuTb Nop-
LUEeHb Ha WTOKe.

5. OTpeMOHTUpOBaTb UM 3aMEHUTL
M3HOLLUEHHbIE aeTanm

6. 3aMeHNTb NPY>XUHbI, OTPErynMpoBaTh
noabLem KrnanaHoB

7. OTperynupoBaTtb KONMYeCcTBO BO3ayxa B
BO34YLUHbIX KONMakax; yCTpaHUTb Noacoc
BO34yxa unu napoobpasoBaHue
nepeka4ymMBaeMom XUOKOCTH

8. MpoBeputb cncTemy, OTKpbITb KranaHbl
9. MNoaHATbL AaBneHne napa

10.BbIBECTU 301I0THMKM U3 CpeaHero
NONOXEHMUS

11.071gaTb canbHUKK, YCTpaHUTL nepe-
KOCBbl.

12. lNpoBepuTb 1 OTperynMposarb na-
popacnpegeneHvne

13. MNpoayTb ULMNUHAPHI

14. 3amMeHnTb KoMbLa, OTPEMOHTMPOBATbL
NnopLUEHb

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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12. bonbluas BennyMHa xona nopLu-
Hewn (OTCYTCTBME NApOBON NOAYLLKM)
13. Hanunune Boabl B UMnNuHape

14. OcnabneHo kpenneHue LWITOKa
Ha noplHe (MeTannMyeckuin cTyk
npu CMeHe xoaa).

CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMSA

OT4eT 0 BbINONHEHUN paboTbl

Cnuncok ncnonb3oBaHHOW NUTEpPaTypbl U APYrMX MCTOYHUKOB
BbiBoAabI

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBsaTterna.

Bonipocbi 011 caMOKOHMPOIS:

1. Kaknmu npevmyLiectsamu obnagaet nopLUHEBOM HAcoC?

2. OnnwunTte obnacTb NPUMEHEHUS MOPLUHEBLIX HACOCOB.

3. KakoB nopsigok nycka nopLIHEeBOro Hacoca ¢ 9NeKTponpusoaom?

4. KakoB nopsgokK rnycka NopLiHeBOro Hacoca ¢ napoBbiM NPMBOAOM?

5. Kakue onepaumm HeobxoaMMOo BbIMOSMHATL BO BPEMSA JKCnslyaTauum NopLIHEBOro
Hacoca?

6. Kakne oCHOBHble HEMCNPABHOCTM MOPLLUHEBbLIX HACOCOB?

MpakTnyeckoe 3aHaTMe Ne10 dkcnnyaTtaumsa BUHTOBLIX U LLeCTepeH4YaTbIX HaCOCOB.
AHanus xapakTepHbIX HeMCNpPaBHOCTEN

Llenb 3aHsmus:
—  M3y4uTb NpaBuna aKcnnyaTauumn LecTepeHYaTbiX U BUHTOBbLIX HACOCOB;
— MpoaHanuM3npoBaTb XapakTepHble HEMCNPAaBHOCTU LLUECTEPEHYATbIX U BUHTOBbIX

HaCOCOB.

Ucnonb3yemblie ucmoyHuku: [4, c. 141-142; 12], uHmepHem.
®opmupyembie obwue u npogeccuoHarsnbHblie komrnemeHyuu: MK 1.1-K 1.2
Qopmupyembie TUHHOCMHbIe pe3yrnbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi 4acmb:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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B wecTtepeHHOM Hacoce XUAOKOCTb NepekaynBaeTcs NocpeAcTBOM BpallaroLUXCs
lecTepeH, Haxoadwmxca B 3auenneHun. LlectepeHHble HacOCbl BbIMOMAHAKT C
BHYTPEHHMM UMW BHELLUHUM 3auenneHmeM, ¢ NpsiMo3ybbiMu, KOCO3yObiMU U LLEBPOHHbLIMM
LeCcTepHsAMU. Y KOCO3YyObIX U LUEBPOHHBIX LLUECTEPEH 3auenfieHne NpoucxoamT He cpasy
no BCeW LWWNPUHe, KakK Yy npsAMo3ybbix, a mnocTeneHHo. Takue Hacocbl MeHee
YyBCTBUTESbHbI K MOrPELLUHOCTAM WU3rOTOBIEHUS U MOHTaXa, MeHblUe W3HaLLIMBalTCA U
paboTatloT nnaBHO M BeclymHO, 06n1agatoT BbICOKOW paBHOMEPHOCTbLIO Nogaym

Ha cypax pacnpocTpaHeHbl LWecTepeHHble HAcoCbl C BHELWHUM 3auereHnem.
LlectepHn Hacoca HaxogaTca noa [LEeWCTBMEM pPasHOCTM [AaBfiEHUMM B MOJSIOCTAX
HarHeTaHWst N BcacblBaHWS. Kpome TOro, Ha HUX OEeNCTBYET peakuusi OT BpallaroLlero
MOMEHTa Ha Beayllen wecTtepHe. Pe3ynbTupyowasa aTux cun onpeaensieT pagnanbHyro
Harpysky noAwWunHUKOB Hacoca. Hambonee HarpyXeHHbIMM OKa3biBAKOTCS MNOALUMMHUKN
BEJOMOW LLUECTEPHM.

B wecTepeHHbIX Hacocax ¢ KO3IMPUUMEHTOM NEPEKPLITUA 3auenneHns, 60MbLWNM
eOVHULbI, U B HAcocax, He MMEeKLLUX 3a30pOB MpuU 3auenneHm, NPoNUCXoauT 3anmpaHue
XNOKoCTN BO BrnaamHax. [pn TakoM 3auensieHnn 4acTb XXMOKOCTU OKa3blBaeTCsl 3anepTomn
BO BMaguvHe LWEeCTEPHM BXOOAWMM B Hee 3yOOM. YMeHblueHue 3aneptoro obbema,
conpoBoXatoLweecs CXKaTuem >XUAKOCTW, MPUBOOUT K MNOSABMAEHUIO AOMNONHUTENBHOM
paguanbHOW MyNbCUPYOLLEN Harpy3ku Ha LWeCTepHW, Bamnbl U NogwmnnHukN. O6beMHbIN
KMNO wectepeHHoro Hacoca paBeH 0,7-0,85. lNo mepe wu3HawmMBaHusi geTtanen 310
3HayeHne ymeHbluaeTcs. [loTepu 3Heprnm Ha TpeHue Takke BEeNUKWU; OHM 0BYCnoBrEHbI
TPEHMEM TOpLOB LWeCcTepeH 0 BOKOBble OUCKM, TPEHMEM B NOALUMMHUKAX U YNSIOTHEHWUN.
Pa3BuTble NOBEPXHOCTU TPEHUS BbI3bIBAOT 3HAYMTENbHbIE MEeXaHuyeckue noTepu,
noatomy mexaHundeckun Krp He npesbiwaet 0,6-0,7.

M3BecTHO oaHO-, OBYX-, TPEX- M NATUBMHTOBbIE HAcoCbl. M3 HUX Ha cypax
pacnpocTpaHeHbl TPEXBUHTOBbIE. BUHTOBBIE HACOCHI UMEKT NPaKTUYECKN PaBHOMEPHYHO
nogayvy, Bbicokun k.n.a. (0.80-0.85), obGnagaloT CBOMCTBOM CaMOBCAacCbiBaHWA, He
BbI3blBalOT Oonblworo wyma. Mx seinyckaoT Ha gasnenune 1,0-2,5 MlMa. Takoe BbicOkoe
AaBfeHMe Ans HacoCoB CydoBbIX CUCTEM TpebyeTcs TOMbKO Npu  NepekavymBaHum
HedTENPOAYKTOB, NEPEBO3UMbIX B HEDTEHANMBHBLIX BapXax nnu TaHkepax. Mimerowmincs
ONbIT MCMOMb30BaHUS TPEXBUHTOBbLIX HACOCOB Ha MnaByyux HegTenepekavmBaroLnx

CTaHUMAX NO3BONAET CHUTATb NX BECbMa NEPCrNeKTUBHbLIMI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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[BYXBUHTOBbIMM Hacocamu nepekaymBaoT HedTEenpPoayKTbl, LWenovu, KUCMOoThl,
BOAY, pasfnU4yHble 3MyIibCUK, CMOJbl, 3arpA3HeHHble XNOKocTu. Ha cygax npuMeHsoT B
Ka4ecTBe rpy30BblX HACOCOB TAHKEPOB.

3anyck LWeCTEePEHHbIX W BWHTOBbIX HAaCOCOB [MPOU3BOAUTCA MPU  OTKPbITbIX
NPUEMHbIX U HaMOPHbIX KrnanaHax. Ecnu Hacoc Obin ocylleH unu rotoButcs K paboTte
BnepBble, ero Heobxoanmo 3anuTb. PaboTa Hacoca "BCcyxy" 3anpeLiaeTcs.

Mpn 3anycke Hacoca M3 XONOOHOrO COCTOSIHUS AN nepekadky BbICOKOBS3KOM
XNOKOCTN HeobxoaMmo cneuTb 3a MNOKa3aHUAMM MaHoMeTpa W MNpu  4Ype3MepHOM
NoBbILLIEHM JaBneHna ocnabutb 3aTsKKy NPY>XUHbI NepenyckHOro knanaHa. PerynmpoBky
nepenycKHOro KranaHa BOCCTaHOBUTL NOCHe Nporpesa CUCTEMBI.

MponsBogMTENBbHOCTL HACOCOB CreayeT perynupoBaTb NyTeM U3MEHEHUS 4acToThl
BpalleHUs NpUBOAHOrO ABUraTens Wnu 3aTarom MpyXuHbl NepenyckHoro knanada. lpu
napannenbHon paboTe HacoCoB HeobBXoAMMO cneguTb, YTODbLI NepenyckHble KnanaHbl
BCEX HacocoB Oblnyv OTperynupoBaHbl Ha OAWHAKoBoe [faBrieHne. He ponyckaeTtcs
anutenbHas paboTa Hacoca nMpuM  3akpblTOM HamopHoM Tpybornposoge, Koraa
nepekavymBaemast XXMaKoCTb NOSTHOCTBIO LUPKYMPYET Yepes nepenyckHON KranaH.

Mpu pemMoHTe LWecTepeHyaTblix HacocoB ocoboe BHUMaHue yaenseTtcs
BOCCTaHOBMEHUIO paguManbHOro 3a3opa Mexay KoprnycoMm U BepluMHamMu 3yObeB LLecTepeH
N BOCCT@HOBJIEHUIO OCEBOro 3a3opa Mexay Topuamu paboymx LUecTepeH M KPbILKOW
Kopryca Hacoca.

[na BoccTaHOBNEeHUA paguanbHOro 3asopa HeobxoouMma 3ameHa LecTepeH Ha
LLUECTEPHM C HECKONbKO Bonbluen BbicoTOM 3yba. [1na BOCCTaHOBNEHMS TOPLIEBOro 3a3opa

NPoun3BOASAT WNMAOBKY TopLa kKopnyca.

CodepxxaHue u nopsidok 8bINoSIHEHUST pabombi:

1. WN3yuntb TeopeTmyeckylo 4YacTb K paboTte, 3anucaTb B OTYET OCHOBHbIE
onpeaeneHus.

2. [Ina Bcex HeucnpaBHOCTEW, ykasaHHbIX B 1-m cTonbue Tabnuue 8 BbiOpaTb
COOTBETCTBYHOLLME MPUYMHBI N CNOCOobbI MX ycTpaHeHusa. OcopMneHune ocyLlecTBnsieTcs B
aHanorm4yHom TabnuyHon gopme

3. OTBETUTbL Ha KOHTpPOJ1bHbIE€ BOMPOCHI.

Tabnuuya 8
HewncnpaBHoCTM B paboTe WecTepeH4yaToro 1 BUHTOBOIO HaCOCOB
HeucnpaBHOCTb MpuuymnHa Cnocob ycTpaHeHus
1 2 3
1. Hacoc He 1. YUpeamepHasa 3aTsXKKa canbHuKa. 1. 3anuTb HacoC XNAKOCTbH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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nepekauvnsaet 2.  YpeamepHas  peuupkynauus | 2. 3aMeHUTb LIECTEPHWU, BOCCTAHOBUTb
XnaKocTb NMbo He nepekaunMsaemMon  4epe3  Hacoc | 3a30pbl.
obecneunBaet XNOKOCTMW. 3. BbinycTuTb BO34YyX N3 CUCTEMBI,
pacyeTHyto 3. Hanunuune Bo3gyxa B cucteme. YCTpPaHUTb ero Noacoc.

npoussoguTensHocTb U | 4. HepoctatoyeH 3asop Mexay | 4. YBenuuutb 3a30opbl Mexgy Topuamu

Hanop. TOopLuaMu LIeCTepéH U KOPMyCOM | LUECTEPEH U KOPMYCOM.
2. Harpes kopnyca Hacoca. 5. OcnabuTtb 3aTsXKy canbHuKa.
Hacoca. 5. Hacoc He 3anuT XungkocTbio. 6. CHu3nTb Hamnop Hacoca, OTperynu-

6. YBENMUEHHbI 3a30p Mexay LWec- | poBaTb NepenyckHOW KranaH.
TEPHSIMU 1 KOPMYCOM Hacoca.

HacocoB?

T™™Mna;

CodepxxaHue omyema:

Homep 1 Tema npakTny4eckoro 3aHaTUS

Llenb 3aHATMSA

OT4eT 0 BbINOMHEHMN paboThI

Cnuncok ncnosib30BaHHON nmTepaTtypbl U Apyrnx MCTOHYHUKOB

BoiBoabl

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa u npenogaBaTtersid.

Bonpocbi 0151 caMOKOHMPOIIs:

1.
2.
3.
4.

KakoB npunHUmMn OencTBuUS LWecTepeH4yaToro Hacoca?
KakoB npunHumMn gencTens BUHTOBOIO Hacoca?
lMoyemy He paspeluaeTcsa paboTa LecTepeH4YaToro Hacoca «B CyXyo»?

Kakne OCHOBHblE HEeUCrnpaBHOCTN B pa60Te wecrepeH4aTtoro M BUHTOBOIO

Tema 2.2 NpepoTBpalwieHne 3arpA3HeHNs MOpsA € CyaoB

MpakTnyeckoe 3aHaTHe Ne11 Jkcnnyataumua cenapartopa NbANbHbIX BOA

Lenb 3aHsmusi:

M3y4nTb NPUHUMN OEWACTBUS cenapaTtopa fbsfbHbIX BOA KOanecuupyloLwero

N3y4nThb npasuna aKcnnyataumm cenapartopa NbSANbHbIX BOA,

KoanecuupyoLlero Tuna.

Ucnonb3yemble ucmoyHUKuU: [4, ¢.264-267; 9], uHmepHem.

®opmupyembie obuwue u npogeccuoHarsnbHblie komrnemeHuyuu: MK 1.1-K 1.2

@opmupyembie nudHocmHble pesdyrnibmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi Hacmab:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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Bo wu3bexaHume  3arpaAsHeHna  Bog — HedTenpoaykTamMm  NpU OTKaudke
HedTecoaepaLmx BOA, K KOTOPbIM OTHOCATCA NbsASbHbIE, 6annacTHble 1 NPOMbIBOYHbIE,
Ha BCex cyaax B AOMOSfIHEHME K OCHOBHOM OCYLUMTESIbHOM CUCTeMe npefycMaTpuBaroT
ABTOHOMHYIO OCYLUMTENbHYID CUCTEMY NbSMbHbIX BOL CO CNMBOM BOAbl 3a 60opT 4yepes
cenapauuoHHY0 YCTaHOBKY, OCHOBHbIM 3f1IEMEHTOM KOTOPOW SABNSETCS cenapaTtop
NbANbHbIX BOA,.

JlbsnbHble BOAblI — 39TO CMecCb, cofepXxauwas TOMMMBO, CMaso4vyHOEe Macro,
OXNnaXaarwLLy BOAY W YyTEYKM BOAbl, KOTOpasi CKanfMBaeTCs B MalUMHHOM OTOEeneHuu
cygHa.

Cuctema coctouT un3: HedPTEBOOSHOro cenapaTtopa, Hacoca cenapawuyMoHHOMN
YyCTaHOBKW, BcacbiBawoLwero TpybonpoBoga C NPUEMHbIMKM CETKAMW B NbsAnax, CTOYHbIX
konoguax MKO wu emkoctax ana cbopa 3arpAsHeHHbIX HedTenpogykramu BOA,
TpybonpoBoda cnvea 3a 6OpT ouunLWEeHHbIX BoA. [lonyckaeTcs ncnonb3oBaHNe OCHOBHOIO
ocywmTensHoro Tpybonposoga MKO, ecnu ckopocTb BoAbl B HEM OyaeT npu 3TOM He
meHee 0,7-1,0 m/cek. MNpenycmatpuBaeTcs Bblgaya 3arpsi3HEHHbIX BoA Ha Geper wnm
nnaBy4mMi COOPLUMK OCHOBHbIM OCYLUUTENbHbIM HACOCOM WM HACOCOM JIbSANbHOro

cenaparopa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx




KMPK BIFAP® ©I'60OY BO «KI'TY»

MO-15 02 06-MMMa.06.1M3 MMVa.06 MOAroOTOBKA B COOTBETCTBMN C C. 46/53
TPEEOBAHWAMK MK NAHB )

NbANbHBbIE
BOAbI

Y

EMKkocTb

Y

Hacoce

Y

YeTaHoBKa OMMCTKH
NbeANBHLIX BOG

(Ha yTunuzaymwo)

YUcThINA
HedTenpoaykT

EmkocTn gna orpabor.
HeqTenpoAykToB

Koanecuupyowmin cnocob MCNonb3ylTcsa  cenapatopbl  MbAMbHbIX  BOL C
ABYXCTYNEeH4YaTONn cucTemMon oumctku. OuumwaeT Boay OT HEeTENPOAYKTOB C yAeribHbIM
Becom go 0,95. 3gecb kopnyc cenapaTtopa pasgeneH nonepeyvyHor neperopoakon Ha
nonocTb rpybon O4YMCTKM, rOe NPOUCXoAUT NpeaBapuTernibHOEe OTCTaMBaHME CMEeCcU WU
NOSIOCTb TOHKOW OYUCTKU, B KOTOPOW BOAA MPOXOAMT Yyepes Koanecuupyrowme punbTpsbl,
YKPYMNHSOLWME YacTuubl HepTeNpPoayKTOB, C nocrnenywwmnmMm oTcTamBaHMeM. B kayectse
unbTpyoLWEero Matepmarna Mcnosib3ylTcsa Matepmarnbsl ¢ MarnbiM NPOXOAHbIM CeYeEHMEM,
TMNa KanumnsipoB, KOTOPble HEe CMauYMBalTCa BOAOW  (NONMCTMPOS, MOPOJSIOH,

NONUNPONUIEH).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU M0 opuauHaly, xpaHsuwemycs e 1C: Konnedx
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U3 AbSIA ‘

PucyHok 3 — Cenapatop nbsnbHbIX BOA KoanecuupyoLwero tuna.
1 — Hacoc; 2 — HebTecbopHMK; 3 — CrMB OTCTOSABLUMXCA HEPTENPOAYKTOB; 4 — BbINyCK
BO34yxa; 5 — cnvB o4unLeHHoN Bobl 3a 60pT; 6 — unbTp Koanecumpyowmnn; 7 —
BogonogorpesaTtenes; 8 — nap.

CodepxaHue u nopsidok 8bINoSIHEHUST pabombi:

1. Usyuntb TeopeTmyeckyio 4acTb K paboTte, 3anmcaTb B OTYET OCHOBHbIE
onpeaeneHus.

2. N3yunTb npaBmna akcnnyaTauum cenapatopa NbsAnbHbIX BOA KOanecuupytoLwero
TMna.

3. OTBETUTb Ha KOHTPOJSIbHbLIE BOMPOCHI.

CodepxxaHue om4yema:

Homep 1 Tema npakTU4eckoro 3aHATUA

Llenb 3aHATMSA

OT4eT 0 BbLINONHEHMN paboThI

Cnncok Mcnonb3oBaHHOW NUTEpPaTypbl U OPYrMX UCTOYHUKOB
BbiBOAbI

[aTtbl BbINONIHEHNA U NoANUcK KypCaHTa 1 npenogaBsaTtens.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepb akmyarnibHOCMb 8epcuUU M0 opuauHaly, xpaHsuwemycs e 1C: Konnedx
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Bonpocbi 0151 caMOKOHMPOIIS:

1. Kakne cnocobbl oumcTkn HedpTecoaepkawmnx Bog Bam nssectHbl?
2. Yto npeacrtaensieT cobon koanecueHuna?

3. Kakor maTepuan ncnonb3yoTcs B Koanecumpyowmnx domnbtpax?

4. Kakvne TpeboBaHusl npeabsaBnsoTcs kK cOpocy HedTecoaepalmx Bog B Mope?

MNMpakTnyeckoe 3aHATUE Ne12 JkcnnyaTtauusa yCTaHOBKU NO OYUCTKE CTOYHbLIX BOA
ounonoruyeckoro gemcTeus

Llenb 3aHImus:
—  W3y4UTb NPUHUMN  OEeNCTBUS  YCTAHOBKM MO  OYUCTKE CTOYHbIX BO[
Ononorn4yeckoro AencTBuUs;

—  MN3YYUTb YCTAHOBKU MO OYUCTKE CTOYHbIX BOA Buonornyeckoro oencTeusS.

Hcnonb3yemble ucCmoyYHUKU: [4, ¢.264-265; 9], uHmepHem.
@opmupyembie obwue u npogeccuoHarsnbHbie komrnemeHuyuu: MK 1.1-MNK 1.2

®opmupyembie nudHocmHble pedynbmamel: JIP26, JIP28, JIP29, JIP30, JIP31.

Teopemuyeckasi Hacme.

PaccmoTpum  npuHUMnManbHyto cxemy paboTbl yCTaHOBKM  GMONorn4eckoro
aencteus Ha npumepe YHEKC BUO (puc. 4).

YcTaHoBKa COCTOMT M3 4YeTbipeX OTCEKOB M MOCTaBMSIETCA Ha CyAHO FOTOBOW K
MOHTaxy

KonnekTopHbIn oTcek. [nA raweHust CKOPOCTU M  U3MEHEHUs HanpaBfeHus
ABWXXEHMsI MOTOKa OTCeK BepTUKanbHON nepebopkon pasgeneH Ha ABe kamepbl. B HMXHen
yacTu  nepebopkn  Mexay — KamMepamMm  MMEEeTCH  YeTbIpeXYrofibHbli  BbIpes.
HepasnoxmBLunecs u KpyrnHble YacTuubl ocaxparTca Ha AHo. o mepe HanomnHeHus
oyMiaemas BOAA BbITECHSETCA BHOBb MOCTynawwen BogonM B OTCek 06paboTku
BO3yXOM.

Otcek Bo3gywHoM 00paboTkn. [MocTynawwasa B OTCEK XWMAOKOCTb NoaBepraeTcs
MOLLHOMY BO3JENCTBUIO KMCMOpPOAa BO3AyXa, NogaBaeMoro B OTCEK KOMMPECCOPOM, YTO
cnocobcTByeT pas3BuTuO  aspobHon BakTepuanbHoM nopbl  ocagka. A3pobHble
opraHu3mbl NOTPebNAT NUTaTenbHble BELWECTBa, OCBeTNAA BoAy. B pesynbTaTe aspaumm

aKTUBMPOBAaHHbIA 0CadOK CMELUMBAETCS C MOCTyNalolLen XUOKocTbio, YTO crocobeTByeT

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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WHTEHCUMUKALMN  KU3HEOEATENbHOCTU  MUKpoopraHuamoB. COOpPHbIA  SILLUMK  ©
ynaBnuBaTenb, HaxodsiluMecss nepen BXOAHbIM OTBEPCTMEM OTCeKa BO3AYLLHON

O6pa6OTKI/I, He MNMpornyckarT HepaCTBOPEHHbIE KPYrHble YaCTULbI.

.:—n—

PucyHok 4 — YcTaHoBKa ANt O4UCTKM CTOYHbIX BOA BMONOrn4eckoro 4encTBmS.

1 — BXOA CTOYHOWM LMCTEPHDI; 2 — BEHTUNAUNSA; 3 — COOPHbIN ALWNK W yNOBUTEND; 4 -
ANPNPT; 5 — KONNEKTOPHLIN OTCEK; 6 — OTCEK BO3AYLIHON 06paboTkn; 7 — OTCTOMHbIN
oTCekK; 8 — OTCeK XnopupoBaHus; 9 — nepekaymsarowmm Hacoc; 10 — oTBO OYULLEHHOW

BOAbl; 11 — AaTYMK HUXKHETO YPOBHS; 12 — AaTYMK BEPXHEro ypoBHs; 13 — gaTyumnk
cuUrHanusaumu; 14 — nonnaBKOBbIN NepekntoYaTens TPOMHOro genctems; 15 — nepenus; 16
— XIOpHbIN pacTeop; 17 — 4O3MPOBOYHbLIN HAcoC; 18 — BXOA XO35IMCTBEHHO-ObITOBbLIX BOS;

19 - BO3ayLUHbIE KOMMPECCOopbI.

OTtcTonHbIN OTCek. [locTynarwowmn B OTCEK OCadoK ocedaeT, a OCBET/IeHHas
XngkocTb ocTaetca cBepxy. OceBwWMi 0OcCagoKk CO [JHa oOTceka nepekayvnBaeTcs
CaMOBCaCbIBaKOLLMM HAcoCoM (3pnudTom) obpaTHO B OTCeK BO3ayLLHOW obpaboTku, a
OCBETIEHHAs XNOKOCTb Yepe3 OTBEPCTUE B BEPXHEN YacTn nepebopkM NOCTynaeT B OTCEK
XITIOPMpPOBaHMS.

Otcek xnopuposaHus. lNepen copocom 3a 60pT 0bpaboTaHHbIE CTOYHbIE BOAbLI, a
TakKke MoCTynawLwme HENnoCpeaCTBEHHO B OTCEK XNOPUPOBAHUS XO35IMCTBEHHO-ObITOBLIE
BoAbl 0bpabaTtbiBalOTCA PacTBOPOM TMMOXOPUTa HATPUA ONs YHUYTOXEHUA OakTepui.
KoHueHTpauua pactBopa no xnopy 5-10%. O6essapaxuBarowimin pacteop ne-
pekadunBaeTcs B OTCEK C NMOMOLLIbIO JO3MPOBOYHOIO Hacoca, KOTOpbIN HaYnMHaeT paboTaTb,

Korga Boda B UMCTEepHE NoAHMMAaEeTCA A0 YPOBHA HMXXHEro gat4vuka. ﬂ,OSI/IpOBO‘-IHbIVI HacocC

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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obopyooBaH 4acamu, KOTOpble PEerynvpyloT NPOAOSPKUTENBHOCTb W KONMYECTBO
nogaBaemMoro pacTtBopa. Tpexmno3vuUMOHHbLIM MOMMaBKOBLIM NepekntovaTens ynpasnseT
cbpocom obes3zapakeHHbIX BOA: NPy AOCTMXKEHUN AaTymKa BEPXHEro YPOBHS BKIOYaAETCS
OTKaYMBaIOLMA HACOC, KOTOPbIA BbIKIKYAETCA [[aTYMKOM HWKHEro YPOBHA Npu
NMOHWXEHUN BOAbI B OTCEKe; NPU LOCTUXEHUMM AaTyMka CUrHanmsauumn nogaeTcs curHan
TpeBOrM O TOM, YTO OTKAYMBAKOLWMMN HACOC He BKIYMACA M €eCTb OMacHOCTb
nepenosiHeHNst OTCeKa 1 CrnvMBa Yepes nepenmBHON NaTpyobok.

3anyck yCTaHOBKM B LEWCTBME MOXHO MPOBECTM C MOMOLLBI aKTUBMPOBAHHOMO
ocajka, xMmukaTa, o0pasyrLero akTMBMPOBaHHbIN 0Cagok, N OObIYHBIM NyTEM.

[na nycka yCTaHOBKM B [OENCTBME C MNOMOLLbK aKTMBMPOBAHHONO Ocafka
HeobXo4MMO OCYLUNTb OTCEK BO3AYLUHON 00paboTKm N Yyepes OCyLUMTENBbHYIO CUCTEMY Ha
nany6e cygHa Hanutb B Hero 0,5-1,0 M3 akTMBMpPOBaHHOIO ocajka, B3ATOro U3 ApYroro
a3paLMOHHOIO OYNCTHOTO COOPYXKEHMS.

[na nycka yCTaHOBKM C NOMOLLIbIO XMMUKaTa CriegyeT OCYLUMTb YCTaHOBKY U 3aTEM
NCnonb3oBaTb ee Kak COopHyto cuctemy cyaHa. llocne 3anonHeHus oTceka BO34YLUHOW
obpaboTkn (Yepes3 2-3 cyT) Yepes MK B OTCEKe B AWMK ONA oTAeneHusa rpybbix vyactuy,
execyTo4yHo BBoAUTL okono 0,5 kr dpeppoxnopuga xenesa B Buae 37%-HoOro pacrteopa.
Mo wucteyeHMn 5 CyT KONMMYECTBO OCadKka YBENMYMBAETCA W XKU3HeLEesATeNbHOCTb
MUKPOOPraHn3MOB CTaHOBUTCSA [OOCTATOMHOW AN BbIXO4A YCTAHOBKM Ha MPOEKTHbIE
nokasarenm.

Mpn ncnonb3oBaHuK deppoxnopuaa xenesa crnegyeT O4YeHb YETKO BbINOMHATb
npasuna obpaweHns ¢ HUM u cobnogaTb Mepbl NPEAOCTOPOXHOCTM U3-3a €ro BbICOKON
TOKCUYHOCTW. YCTaHOBKa paccyuMTtaHa Ha nepepabotky 70 n cTtouHbix M 120 n
X0351MCTBEHHO-ObITOBbLIX BOA Ha YerioBeka B CyTKW, Npu 3TOM B TedeHne 1 4 gonyckaeTtcs
ee neperpyska rno CToMHbIM Bogam B 2,5 pasa 1 No X03NCTBEHHO-ObITOBbLIM B 5 pas.

AHanNOrMYyHy0 TEXHOSMOMMYECKYD CXEMY W KOHCTPYKTMBHOE WCMOMHEHWE WMEIT
yctaHoBkm Tuna JIK n KA-MP 1,5C50, ncnonbsyemble Ha psge cynoB ¢nota pbibHOM
npombiwneHHoctn (BMPT np. B-400, B-408, CPMT Ttuna «[lpometen», BAT Tuna
«opunsoHT» np. 1386 n gp.). OnbIT akcnnyaTauum ycTaHOBOK BUOMIOrM4yeckoro encTeng
no obpaboTKke CTOYHbIX BOA MOATBEPAWS, YTO B LIEIOM CUCTEMblI aBTOMaTUKM paboTaroT
HaOEeXHO, yCTaHOBKM He TpebytoT Gonblumx Tpyao3aTpaT Ha ux obcnyxmsaHme. BmecTte ¢
TEM U3-3a 3acopeHus OpOoOUbHbIX CETOK BO3HUKAET HEOOXOOMMOCTb BbiBOA4A YCTAaHOBOK
n3 pgenctems. [ns ycTpaHeHWs 3TOM MOMexXuM HeobXoAMMO BECTU pPas3bACHUTENbHYIO

paboTy Cpeamn YNeHoB aKuMnaxka O HeZOMyCTUMOCTM cbpoca B (haHOBYKO CUCTEMY TOro, Ha

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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4YTO YCTAHOBKM He paccyuTaHbl. LlenecoobpasHO OCHalleHue yCTaHOBKM crieumasribHbIM
YCTPOMCTBOM 4151 pasMeribyeHust TBepAon dasbl CTOYHbIX BO4 OO0 WX MOCTYNMEHUA Ha
o6paboTky

PykoBOoACTBO MO 3KcnyaTtaumMm yCTaHOBOK CTOYHbIX BOA BMONOrM4eckoro AencTaums.
YcTaHoBKa npegHasHavyeHa ans obpaboTku CTOYHbIX BOA Ha cyaax. [1o cBoum kadecTtBam
OHa 3(eKkTMBHAsA, HO O4YEHb «HEXHas». A3pobHble GakTepuu, KOTopble SABNAKTCSA
pabo4rm aN1EMEHTOM YCTAHOBOK, BOCMIPUNMYMBBI K XUMUYECKMM BELLECTBAM U PasfnyHbIM
Bugam Mmycopa. OHuM rMBHYT OT nonagaHua B YCTAHOBKY MOMLWMX W XIOPUPYHOLLNX
BELLECTB, NMpMMeHsIoWwmnxca ana ybopkn n caHutapHon obpaboTkm TyaneToB, MULLEBbIX
OTXOOOB, ClyYyaHO MONaBLIMX B €EMKOCTb 4epe3 daHoByk cuctemy. Heobxogmmo
NPOBOAMTL Pa3bsACHUTENBHYO paboTy C YNeHaMn akunaxka nu naccaxupamm rno npasuam
aKcnnyaTtaumm CTo4yHo-thaHoBon cuctembl. CaHnTapHyto o6paboTKy TyaneToB NpoBOAUTH
nog HabngeHMemM CyaoBOro Bpaya unv KsannguumpoBaHHOro nepcoHana.

OnbIT Mcnonb3oBaHMs YCTAaHOBOK BMOMOrMYecKoro AencTBuS NO3BONLAET caenartb
BbIBOA, YTO OAHOW M3 OCHOBHbIX MPUYMH HEyOOoBNEeTBOPUTENbHOM paboTbl YCTAaHOBOK
ABNSAETCA UX HENPaBWSIbHbIN 3aMyCK U KOHTPOMb B NeEpMo Bbixoda Ha paboumnmn pexmm.

YcTaHoBKa MOXET 3anyckaTbCA CriefyoLlmmmn cnocobamm:

* B 3aMKHyTOM ob6beme 6e3 obGaBneHnsa akTUBHOIO Una;

« B 3aMKHyTOM obbeme ¢ gobaBneHnemM akTMBHOrO una ns gpyrown pabotatowen
YCTaHOBKM;

« B MPOTOYHOM pexume C gobaBneHnem npenapata Cyxux MUKPOOPraHM3MoB
(MCM);

¢ C NPUMEHEHNEM KOarynsHra.

3anyck B 3aMKHYTOM obbeme 0e3 fobOaBneHus akTMBHOrO Mna OocyLlecTBRsieTcs
cnegywowmnm obpasom:

* nocrne npoBepKM CUCTEMbl aBTOMATMKM W  KOMMMEKTYIOLWMX YCTPONCTB
yCTaHOBKa OCyLUaeTCsl M 3amnofHsaeTcss CToYHOM Bogon Ha 3/4 pabodero ypoBHsi; nocrne
3anoSIHEHUS CTOYHblE BOAbI HANPaBnsTCS B doekanbHyl LUMCTEePHY unu 3a 6opT, ecnu
CYyOHO Haxo4MTCS BHE CaHUTaAPHOW 30HbI;

«  3anyckaeTcsl KOMMPeccop; B npolecce AUTENbHOMN aspaunn CTOYHOW BOAbI B
3aMKHYTOM ObObemMe  opraHudeckMe  3arps3HEeHUst  OKUCIIAKTCS U HavvMHaeT
06pa3oBbIBaTbCA aKTUBHbIN WI;

*  yepe3 10-13 cyT aKTUBHbIA U1 MOXHO onpefennTb BU3yarnbHO B nNpobe BoAbl,

noMeLLeHHOM B NPO3paYvHbl MEPHbIN LMNUHAP BMeCTUMMOCTbIo 0,5 nnu 1 n;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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« Ha 19-20-e cyT mpoucxoauT MosiHoe OMOXMMUYecKoe CO3peBaHWE akTUBHOIMO
nna;

+ nofdayy CTOMHbIX BOA B HavanbHOM cTagum paboTbl Ha NPOTOK cregyeT
OCYLLECTBNSATb MOCTEMNEHHO: nepBble 2-3 cyT nogayy CTOYHbIX BOA HeobGxoaumo

OCYLLECTBNATbL B TedeHue 4-8 u.

CodepxxaHue u nopsidok 8bInosHeHuUs1 pabomsi:

1. M3yuntb TeopeTuyeckyld 4YacTb K paboTe, 3anuMcaTtb B OTYET OCHOBHbIE
onpeneneHus.

2. MN3yunTb KOHCTPYKUMIO M NpaBuna aKchnfyaTauunm YCTaAHOBKM [ONsi OYUCTKU
CTOYHbIX BOA GMOMNOrn4yeckoro 4encTBmS.

3. OTBETUTb Ha KOHTPOJ1bHbIE BOMPOCHI.

CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMSA

OT4eT 0 BbLINONHEHMN paboThI

Cnncok ncnonb3oBaHHOW NUTEpPaTypbl U APYrMX MCTOYHUKOB
BbiBoAabI

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBsaTtena.

Bonipocbi 0511 caMOKOHMPOIIS:

1. Kakune cnocobbl OYNCTKM CTOYHbLIX BOO Bam M3BECTHbLI?

2. Ha 4yem ocHoBaH Bbronornyeckmin cnocod OYNCTKM CTOYHbIX BOA?

3. Kakne TpeboBaHusa NpeabaBnsaOTCA K yCTaHOBKAM A51s1 O4MCTKM CTOYHbIX BOA,?
4. Kaknmm cnocobamm MOXET 3anycKaTbCA YCTAHOBKa OS5 OYMCTKM CTOYHbIX BOA

dunonorn4yeckoro AencTema?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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TPEEOBAHNAMW MK TOHB

Mcnonb3yemblie UICTOUYHUKN NUTepaTypbl:

Buabi -
HanmeHoBaHue pekoMeHAyeMbIX Y4eOHbIX U30aHUN

MCTOYHUKOB

OcHoBHble 1. Cnactuxun KO.H., Eigetoc A.U., EnnceeB 3.E. TexHuyeckasa akcnnyaTtaums cyaoBbiX
XonoaunbHbIX yctaHoBok. — M.: MopkHura, 2014.
2. [OenHero 1O. . Okcnnyataumsi CydoOBbIX MEXAHU3MOB M CUCTEM [ONEKTPOHHbIN
pecypc]: npakTuyeckne coBeTbl M pekoMeHaauuu; yy4yebHuk no cneu. "OkcnnyaTaums
cynoBbix 3HepreTmdecknx yctanosok" / KO.I. fleriHero. - Mocksa: MopkHura, 2015.

OononHutens | 3. [MpaBuna knaccudukaumm n NOCTPONKN Mopckmx cyaos. Tom 2. — ClN6: PMPC, 2012.

Hble, 4. WeaHoB A.E., MBaHoBa C.A. MexaHuka. MonekynspHasa ¢u3uka v TepMoavHamuka:
y4ebHuk. — M.: KHOPYC, 2016.
5. TMonoxeHne 0 TEXHNYECKOW 3KCMNyaTauum CyaoB pbiIOHON NPOMbILLNIEHHOCTU. — CaHKT
— NeTepbypr — Mockea : 'mnpopblodnoT — CepBuc — «Pycckas naHopama», 1999.
6. [lMpaBuna TexHU4YeCcKon IKcnnyaTaumm cynoBbix ansenen. — CaHkT — NeTtepbypr — M.:
Mnpopbi6dnoTt — Cepeuc « Pycckas naHopama». 1999
7. TpaBuna TeXHUYECKOW IKCMfyaTauun CyaoBbIX BCMOMOraTeslbHbIX MEXaHW3MOB. —
CIN6: Mockea: N'mnpopeibdnoTt — Cepsuc — «Pycckasd naHopamay. 1999.
8. PO 31.21.30-97 T[lpaBuna TexHWYeCKOW IKchnyaTaumm CYAOBbIX TEeXHUYECKMX
CpeacTB M KOHCTpykuuh. HopmaTtueHbld JokymeHT. [daTta BBegeHus 1997-07-01. 3A0O
"UHNMM®", 1997 .
9. Kypc nekumi npenogasarenen no cneumnansHoCTy.

OnekTpoHHble | 10. 3BC «Book.ruy», https://www.book.ru

obpasosatens | 11. 36C « KOPAWTy, https://www.biblio-online.ru

Hble pecypchbl

12. OBC «Akapemus», https://www.academia-moscow.ru

13. N3patenbctBO «JlaHby», https://e.lanbook.com

14. DnekTpoHHO-O0MbNMoTeYHas cnuctema «YHMBepcuTeTckas ombnmorteka
OHnamnHy», https://www.biblioclub.ru

Mepunogmyeck
ne nsgaHus

15. XKypHan «3kcnnyaTaumsa MOPCKOro TpaHcrnopTay;
16. XKypHan «Mopckon ®not».

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lpoeepb akmyanbHOCMb 8epcuu nMo opuauHary, xpaHsauwemycs 8 1C: Konnedx
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