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BBEOEHUE

MeTognyeckme ykasaHus HanpasneHbl Ha obecneyeHne BbICOKOIO YPOBHS
opraHuMsauumn n NpoBeaeHUs NMPaKTUYEeCKUX 3aHATUN.

MeToguyeckne ykasaHus MO NPoOBeAEHUIO NPAaKTUYECKUX 3aHATUA COCTaBIIEHbI
B COOTBETCTBMM CO CrieyoLWmMMNn HOPMaTUBHBIMU JOKYMEHTaMMU:

- Mopspok opraHusaumm 1 ocyllecTBrieHMs obpasoBaTefnibHOM OeATeNbHOCTU
no obpasoBaTenibHbIM NMporpaMmmam cpefHero npodeccuoHansHoro obpasosaHus (C
AOoN. U U3M.), YTBEPXOEHHbIN npuka3om MuHuctepctBa obpasoBaHua U Hayknm PO
14.06.2013 r. Ne 464;

- @depepanbHble rocygapcTBeHHble obpasoBaTenbHble CTaHOapTbl CpeaHero
npodeccnoHanbHoOro o6pasoBaHuns No cneunanbHOCTY;

- YyebHbIn nnaH nNo  crneumanbHOCTM, B KOTOPOM  onpeneneHbl
nocrnefoBaTenibHOCTb U3yYeHUs OUMCUMNNWH, a Takke pacnpegeneHve y4debHoro
BpeMeHU 1 (popM KOHTPOIS NO ceMecTpam;

- paboyas nporpamma y4yebHon aucumnmHbl (MpoeccnoHansLHOro Moayrs).

Pabouenn nporpammon y4yebHOW OuCUUNIIMHBI NPeayCMOTPEeHO npoBefeHue
NPaKTUYECKNX 3aHATUMN.

Llenbto npoBedeHWss  NpakTUYECKUX  3aHATUMIA  ABMASIETCS  OpraHusaums
ynpaBnsgemMon no3HaBaTeNlbHOM  AeATeNIbHOCTM  Oofy4vallmxca B YCIOBUSX,
NPUBAMXKEHHbIX K peanbHbIM NPaKTUYECKUM YCIOBUSIM.

lMpoBeneHne NpakTUYECKUX 3aHATUA OOIMKHO cnocobcTBoBaTb (POPMUPOBAHUIO

y obyyatomxcs npodeccmoHanbHbIX KOMMNETEHLNNA:

Koo HanmeHoBaHue BUOOB AeATENbHOCTU U NPOJECCUOHANBbHBLIX KOMMETEHLNN

IK 1.1 ObecneunBaTb TEeXHUYECKYH 3KcniyaTauunto rnaBHbIX 3HeEpPreTn4eCcknx yCtaHoOBOK CyaHa,
BCnomMoraTtesibHbIX MeXaHN3MOB N CBA3aHHbLIX C HUMU CUCTeMaMU ynpaBlieHna

nK1.2 OcyLecTBNATb KOHTPOSMb BbIMOMHEHUS HALMOHAaSbHBIX M MeXayHapoOHbIX TpeboBaHui no
aKcnnyartaumu cyaHa

K 1.3 BbInonHaTe TexHNYeckoe obCnyXMBaHNe 1 PEMOHT CyA0BOro o6opyaoBaHus

MK 1.4 OcyLecTBnsATb BbIGOp 060pyn0BaHMs, 3N1EMEHTOB U cucTem ob6opynoBaHus Anst 3aMeHbI
B NpoLecce aKcnyaTaumm cynoB

MK 1.5 OcyLLecTBNATb 3KCNTyaTaLmMio Cya0BbIX TEXHUYECKNX CPeaCTB B COOTBETCTBUM C
YCTaHOBIEHHbIMM NpaBUIaMn 1 npouenypamm, odbecneynsaroL MM 6€30nacHoOCTb
onepauui n OTCYTCTBUE 3arps3HEHMS OKpyXKatoLLen cpeabl

K 1.6 OpraHun3oBbIBaTb U OCYLLECTBNATL MEPOMNPUATUS MO OXpaHe TpyAa npuv AKcnnyatTauums,
TEXHUYECKOM 06CMyXMBaHUM U PEMOHTE CYLOBOrO 3HEepreTMyeckoro 0bopyaoBaHus

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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CTpyKTypa npoBeaeHusi NpakTM4yeckoro (nabopaTtopHoro) 3aHATuUsA

1. BBopgHas yYacTb:

- OPraHM3auUMOHHbIA MOMEHT;

- MOTMBALUS y4eOHOM OeATENbHOCTY;

- coobLleHne TeMbl, MOCTaHOBKA Lenen;

- aKTyanuaauus 3HaHuN.

2. OcCHOBHas 4acTb:

- MHCTPYKTaXx Mo TEeXHUKe 6e3onacHocTu (Npu HeoBXoaMMOCTK);

- Bblaaya 3agaHus;

- onpegeneHve anroputMa nNpoBedeHUs  AKCMepuUMeHTa Wnn  Opyrown
NPaKTU4YECKON OEeATENbHOCTY;

- OOMNYCK K BbIMNOMHEHUIO paboTbl;

- OCYLLECTBIIEHUS SKCNEPUMEHTA UM APYron NpakTUYeCcKon AeATENbHOCTY;

- O3HaKOMIeHNe co cnocobamm unkcaunm NonyYeHHbIX pe3ynbTaTos.

CamocmosimernibHoe 8bINoIHeHUE npakmu4ecko2o 3adaHusi obydYarowuMUcs:

- onpeaernexHune nyTen peLlleHns nocTaBneHHon 3agauu;

- BbipaboTka nocnegoBaTenibHOCTM BbINMOMHEHNA HEOOXOANMbIX OEACTBUN;

- NpoBeAeHne IKCNepuMeHTa (BbINOSTHEHWE 3a4aHuK, 3aady, YyNpaxXHEHWI);

- COCTaBlIeHMe 0T4YeTa;

- 0006LweHne un cuctematusauus MONYyYEHHbIX pe3ynbTtaTtoB (Tabnuubl,
rpadoukun, cxembl 1 T.0.).

3. 3aknunTenibHas 4acTb:

- NoABeOEHME WTOrOB 3aHATMS: aHanuad Xoda BbIMOSIHEHUA W pe3ynbTaToB
paboTbl 00y4aroLnxcs;

- BbISIBIIEHME BO3MOXHbIX OLLMOOK 1 onpeaeneHne NpuyYnH x BO3HUKHOBEHMUS;

- 3aLUmMTa BbINOSIHEHHOMU pa60TbI.

B xode npakmu4yeckoao (nabopamopHo20) 3aHAmus, rnpernodasamersiemM
HernpepbiBHO  OO/MKHO  ocyujecmensimbcss — rneda2oa2udeckoe  pyKoeoodcmeo
obyyarowumucs:

- YeTKasi NOCTaHOBKA NO3HaBaTEbHOW 3a4auu;

- WHCTPYKTaX K paboTe (OCMbICrieHnMe oby4alolmMMUca CyLHOCTM 3afaHus,

nocrnefoBaTeNbHOCTU €ro BbINOMHEHUS);

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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- MpoOBepka TEOpPEeTUYECKOM W MPaKTUYECKOM FOTOBHOCTU OOyYaloLlmMxca K
3aHATUIO;

- BblAeneHne BO3MOXHbIX 3aTpyAHEHMI B npouecce paboThbl;

- YCTaHOBKA Ha CaMOKOHTPOSb;

- HabntogeHne 3a AencTBMsIMK oBy4aloLnXCcH, perynmpoBaHne Temna paboTsl,
nomoulb (Npy HeobxoauMOCTW), KOPPEKUMS OEWNCTBMMK, NPOBEPKA MPOMEXYTOYHbIX
pes3ynbTaToB.

dopmynmnpoBka 3agaHus ormkHa ObiTb OAHO3HAYHO MOHATHA oby4vatloLeMycs.

Mpn opraHMsaumMmM nNpoBedeHUs  MPaKTUYeCKUX 3aHATMM  Heobxoanmo
ucrnosnb308ames akKmueHble U UHMepakmueHble hopMbI:

AKmueHble ¢bopMbl:

meopyeckue 3adaHusi — 3TO 3afaHus, KoTopble TpebyoT oT obyyarowmxcsa He
NpOCTOro BOCMPOM3BOACTBA WHMOpMauuK, a TBOpYECTBa, MOCKOMbKY 3afaHus
cogepxaTt 6onblWNA UMM MEHBLUMIN 3NIEMEHT HEU3BECTHOCTM U MMEIOT, Kak NpaBuIio,
HECKOJSIbKO NOAXOA0B;

paboma e marnbix epynnax — cnocob opraHusaumm obpasoBaTenibHOro
npouecca, No3BonsAwLLmMi BceM oby4varommcsa yqactsoBaTtb B paboTte, npakTMkoBaTb
HaBbIKN CO-TPYAHNYECTBA, MEXIMYHOCTHOIO ObLLEHMSs (B YACTHOCTU, YMEHNE aKTUBHO
cnywartb, Bbl-pabaTbiBaTb 06LLEE MHEHWNE, pa3peLlaTb BO3HUKAOLWME pasHornacus).

ouckyccusi — [EeWCTBEHHbI MeTog obcyxaeHuss u3yyaemoro Bonpoca.
Iduckyccna npegnonaraeT  KOMMEKTMBHOE  OOCYyXXAEHue  Kakom-nnbo  crnopHom
npobnemMbl, BO BpeMs KOTOPOro NO3HAETCs UCTUHA.

WHmepakmueHble  ¢opmMbl  npegnonaralT  B3auMOLENCTBUME  MexXay
npenogaesatenem u o0yyalLMUMCH B COOTBETCTBMM C MHAMBUAYaNU3NPOBaHHbLIM
noaxoaoM (TPEHUHIN, Kelic-cmadu, «4epPeBO PELLEHNNY, «aHanM3 KasycoB» 1 ap.).

TpeHuUHau — 3TO NPOoLECC NONy4YEeHNS HAaBbIKOB M YMEHUI B Kakon-nnbo obnactm
nocpeacTBOM BbIMNOMHEHMS MOCnefoBaTenbHbIX 3afaHun, OEUCTBUA wUnn  urp,
HanpaBneHHbIX Ha OOCTWXeHNe HapaboTkn n pa3BuTUs TpebyeMoro HaBbIKa;

Kelic-cmadu — TexHuka o0O0yyeHus, ucnonb3ywwlas onucaHue pearnbHbIX

cuTyauumn.

B xope peann3aunn  npakTn4ecKmnx pa60T npenogasatesib  OOJIKEH
ncnonb3oBatb Hapsaay € TpaguMUMOHHbIMM UHHOBALUMOHHBbIE TEXHOJNOTMKU U MeTOoObl

obyyeHusi (TEXHOMOrUsi PasBUTUS KPUTUYECKOrO MbILUSIEHWUS, «MO3TOBOW LUTYPMY,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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OBUTATE/IbHOM YCTAHOBKW

MeTOZ NPOEKTOB, TEXHONOrMMs NPOONeMHOro oby4eHusi, TEXHONOMNS OnepeXatoLLero

o6yqu|/|;|, TEXHONOorm4 nporpaMmmMmmnpoBaHHOIo O6y‘-IeHVIFI n Ll,p)

YpoBeHb 0CBOEHMSA Yy4eBHOro Mmatepuana no pesynbraram npaktmydecknx pador
COOTBETCTBYET «2» UNUN «3», B 3aBUCUMOCTU OT coepkaHusi paboTbl.

2 ypoBeHb pernpolyKmueHbll — perynatuBHas wunuM  npoueccyanbHas
AeATeribHOCTb, CBSA3aHHAs C BbINOSIHEHWEM 3aJaHui Ha NpoLecec unu pelleHre 3ajav;

3 ypoBeHb MPOOyKMUBHbLIU — aHaNUTUYeCcKas UNn TBopYecKkas AesTerbHOCTb,
CBA3aHHas C BbINOSIHEHMEM 3aJaHus NOBbLILEHHOrO YPOBHSA, Hanpumep, TBopYeckas

npakTuyeckasi paboTa Hag NMPOEKTOM.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx




MO-26 02 05-NIM.01.M3

KMPK BIF'AP® ®I'60Y BO «KI'TY»

SKCMMYATALMSA MMABHOM CyOOBOW

OBUATENBHOM YCTAHOBKM C.7/71

MEPEYEHb NMPAKTUYECKMX SBAHATUN

':3 HanmeHoBaHMe NpakTM4eCcKOro 3aHATUA

1-2 lNpakmuyeckoe 3aHsimue Ne 1-2 U3yyeHue KoHCmpyKuuu y3o0e u 0emareli ocmosa /[BC. 4
OnpedeneHue xapaKmepHbIX U3HOCO8 U M08pexX0eHU.
lpakmuyeckoe 3aHsimue Ne 3 M3yyeHue KoHCmpykyuu 0emarnnel nopuwHesou epynrbl 2

3 | mpoHkosbix u KpeluykorngHbix BC. OnpedeneHue xapakmepHbIX U3HOC08 U
rnospexdoeHuldl.

4 | lNpakmuyeckoe 3aHsamue Ned4. OnpedeneHue mepmebix moyek KLLUIM 2

5 | lNpakmuyeckoe 3aHamue Ne5. OnpedeneHue nopsidka pabomsi UunuHOPoOs 2

6 | lpakmu4eckoe 3aHamue Ne6. CHImue Kpyzo8bix duazpamm ¢ha3 2asopacrnpedenieHus. 2

7 lNMpakmuyeckoe 3aHsimue Ne7. OnpedeneHue copmos monsug ro 8HEWHUM MPU3HaKam. 2
OnpedeneHue 800bI 8 morisiuse.

8 lMpakmuyeckoe 3aHsimue Ne8. OnpedeneHue hu3uKo-XUMUYECKUX ceolicme morisiuea ¢ 2
riomouybro cydoesol nabopamopuu dnsi aHanusa [CM
lpakmuueckoe 3aHssmue Ne9. Pacdyem u nocmpoeHue uHOUKamopHoU Auazpammab| 2

10 lNMpakmuyeckoe 3aHssimue 10. lNodzomoska [BC k nycky, nyck, obcrnyxugaHue 80 8peMsi 2
pabomsbi. OcmaHoeka dguzamerisi.

11 | MNpakmuyeckoe 3aHsmue Ne11. OnpedeneHue 4acogoeo u yderibHO20 pacxoda moriusea 2

12 lpakmuueckoe 3aHsimue Ne 12. CHamue Ha2py304YHbIX U 8UHIMOBLIX XapaKmepucmuk 2
du3erib -2eHepamopa

13 | MNpakmuyeckoe 3aHssimue Ne13. CHamue u obpabomka epebeHok dasneHusi 2

14 lpakmuyeckoe 3aHsimue Ne14. [lposepka pagHoMepHOCMU pacrpedesieHusi Hagpy3Ku o 2
yunuHopam.

15 lMpakmuyeckoe 3aHsimue Ne15. posepka u peayrnuposka MexaHu3ma 2
easopacripedesieHUs1 YHembIpexmakmHo20 cydo8020 du3ess.

16 HpaKmuqu/{oe 3aHamue Ne16. lNpumupka KnanaHos. KOHMpPosib Kadecmea rnpumupKu 2
TexHu4veckull yxod 3a npedoxpaHumeribHbIMU KnanaHamu yunuHdopos CAA

17 lpakmuyeckoe 3aHsimue Ne17. [posepka u peaynuposka mMornueHbIX Hacocos 2
8bIcok020 OasrneHue cydosbix dusernel.

18 | lNpakmuyeckoe 3aHssmue Ne18. [posepka u peaynuposka popcyHoOK cydoabix dusened. 2
lMpakmuyeckoe 3aHssmue Ne19. KoHmporns kayuecmea mMacrna, Haxodsujea2ocs 8 cucmeme: 2

19 | cpoku u npasuna ombopa npob macna. lNokazamenu npedesibHO20 COCMOSHUS
MOMOPHbIX Maces1 U MemoOdbl UX orpedesieHUsl.
lNpakmuyeckoe 3aHAmMue Ne20. KoHmporsnb kadecmea oxnaxoarouiel

20 | 800klI. [MpedernbHbie nokasamenu kadecmea. Xumuyeckas oqyucmeka 2
3aMKHYMbIX cucCmeM OXs1a0eHusi
lMpakmuyeckoe 3aHsamue Ne24. TexHuyeckul yxo0 3a 2

21 | mypboHaeHemamersem cy008020 Ousesisi u cucmemol Haddysa cydo8bix
dusernel

22 lMpakmuyeckoe 3aHsmue Ne25. HeucripasHocmu 6 pabome Y3508 2

sasoriposoda u OelidgydHo20 ycmpolicmea.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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MpakTnyeckoe 3aHaTHEe Ne 1-2. A3y4yeHne KOHCTPYKL UM Y3NOB U AeTaneun
octoBa [1IBC. OnpeageneHue xapakTepHbIX U3HOCOB U NOBPEXAEeHUN
Lenb 3aHsmus:
M3yunTb yCTPOMCTBO HENOABWXKHBIX AeTaneun gsuratenien, ux pasHoBUOHOCTU B
3aBUCMMOCTM OT TwWna [BuUratens, CpaBHUTESIbHbIE XapaKTepUCTUKM C OpYyrumu

KOHCTPYKUUAMUN aHalNOrnM4yHbIX y3Jr10B U aetanemn.

Mecmo npoeedeHust 3aHIMUS:
KabuHeT wutoroBon [ocypapcTBeHHOW aTTecTauumn, nabopatopus CyLaoBbIX
OBC.

MamepuanbHoe obecriedeHue:
- gppuratenn NVD24, VD26;

- Aetanu ocToBa;

- CTeHpl;

- NNnakaTbl.

Mpexage Yyem NpUCTYNUTb K M3YYEHUHD KOHCTPYKUMM Y3MNOB W AeTanen octoBa
KypCaHT JOSKEH 3HaTb:

- COCTaB OCTOBQ;

- ycnosus paboTbl geTtanen ocToBa;

- OCHOBHbIE CXEMbl KOHCTPYKTUBHOIO 0GQOpPMIIEHUS AeTanen ocTosa.

CoctaB ocToBa: yHAAMeHTHass pama, CTaHWHa, UWNUHOPLI, KPbILKK
UMNUHAOPOB.

Ycnosusa paboTbl geTanen octoBa onpenensatTcss AENCTBUEM MEXaHUYECKUX
Harpy3oK OT CuSl JaBfieHUSA ra3oB U CUST MHEPUUM BO3BPATHO-MNOCTYNAKLWKNX YacTen,
oOWmMM TennoBbIM COCTOAHMEM ABuUratens (TepMUYecKOW Harpysku), crnocobom
coenHeHns aeTtanen ocToBa.

K KOHCTpyKUuKM OCTOBa NpeabaBnaAlTCA crieayrowme TpeboBaHus:

- BO3MOXXHO DonbLlas )XeCTKOCTb;

- JOCTaTo4YHasa NPOYHOCTD;

- BO3BMOXHO MeHbluas macca (mMacca octoBa gocturaet 70% OT macchl Bcero
asuratens).

Heobxoanmas »eCTKOCTb OCTOBa NPW AOCTATOYHOM MPOYHOCTU N HAUMEHbLLEN

macce gocTuraeTcs nyteM Bbibopa ero paumoHanbHON KOHCTPYKTUBHOW CXEMbI:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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1) ocToB KpeunukondHOro Asuratensa — Bce AeTann OCTOBa M3roTaBfvMBaloTCs
OTAENbHO N CoeaMHAITCA Mexay cOO0M ANMNHHBIMN aHKEPHbLIMU CBA3AMMU;

2) OCTOB TPOHKOBOrO ABuratens — 6nok-ctaHMHa — ctaHMHa n 6ok LmMnuHapoB
OTNUTbI 3a0HO;

3) obwwnin 6nok-kaptep — yHOAMEHTHas pamMa K KOTOPOW ASNMMHHbIMU
CUNOBbLIMM LUNUIbKaMN KPENSATCHA LUNMHAPSLI.

dyHOoameHTHas pama sBMsieTCA OCHOBaHMEM OCTOBa, BOCMPUHUMAET cuny
AaBfeHns rasoB B LMAMHOPE, CUMbl MHEPLIMA OBWXKYLLMXCS YacTeEN U CUNY Beca BCEX
Aetaneun, pacrnofioXeHHbIX HaL paMon.

Cnocob n3rotoBneHus: NUTblie, CBapHble U CBAPHONUTLIE.

MpMeHeHNe cBapHbIX M CBAPHOMMUTbLIX (PYHAAMEHTHbIX paM yMeHblUaeT ee
maccy Ha 20 — 30 %, ctoumocTb nsrotoeneHust Ha 10 — 20 %.

MaTepwuan:

- KOHCTpYKUMOHHaga ctanb ot CT 20 go Ct 25;

- yyryH CY 18-36, CY 21-41, CY 28-48;

- anga BOJ] antomunHmeBbin cnnaB AJl-5.

PamoBble nogLWnnHUKN — CriykaT Onopon Ans pamMoBbIX LLUEEK KONIEHHOro Bana.
CocToAaT 13 ABYX NonyBknagbllen 3annTbix aHTUGPPUKLNOHHBIM CN1aBoOM.

Ycnosusi paboTbl NOALWMMHMKA ONpeaensieTca MHOrMMN dhakTopamum:

- 3HAYEHME N XapaKTep Harpy3km Ha NOLLUNMHUK;

- CKOPOCTb CKONbXEHUS LWENKN Bana;

- MacnsHbIN 3a30p;

- COpPT Macna, ero Temneparypa 1 pacxog.

K pamoBbIM nogLumnHukamMm NpeabaBnaoTcs cneayowme TpeboBaHuns:

- BbICOKas XECTKOCTb;

- obecneyeHne ycrnoBuin CoO3g4aHnsa MacrisitHoOro KIvHa;

- JOCTaTO4HbIA TENMNOOTBOA OT BKIaAbILLEN;

- bonblwve ygapHble U yaenbHble Harpy3ku, KOTOpble OOMMKEH BblAEpXunBaTb
aHTUPUKUMOHHBIN crnon. MO = 14MMMa, CO[ ~ 35 Mlla.

MaTtepman aHTupuKumMoHHoro cnoss — 6abbut B83; B89, COD u BO9,
cBMHUOBasA 6poH3a, onoBsiHHast GpoH3a.

MO KOHCTPYKLMM paMOBble NOALINMHMKN ObIBaIOT:

- TONICTOCTEHHLIMW C OTHOLLEHMEM TOSLWMHbI BKNaabiwa K ero gnametpy > 1/20;

- TOHKOCTEHHbLIMW C OTHOLUEHMEM TOSLWUHbI BKNadblwa K ero anametpy < 1/30;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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- YCT@HOBOYHbIE (OMOPHO-YMOPHbIE). YCTAaHOBOYHbIM NOALMMHUK obecneynBaeT
cBobOAHOE YASIMHEHNE KONEHYaToro Bana npu ero HarpesBaHum.

CraHnHa cnyxut anga nogaepxaHusa 6noka uunuugpos. OHa coeguHseT 6nok
UMNMHOPOB C (byHOAMEHTHOM pamon M obpasyeT 3akpbiTyld Kamepy (kapTep) Ang
KPMBOLUMMHO-LIATYHHOrO MexaHu3ma.

Ycnosust paboTbl CTaHUHbI criegytoLwme:

- Harpy>XeHa CXmmaroLwmMmMm yCunmsiMm oT 3aTsra aHKepHbIX CBA3EN;

- cMnamMum M MOMEHTamMu OT AaBfeHuUsl MOPLIHEN Ha CTEHKU LWNUHOPOB WU
NonN3yHoOB Ha napannenu;

- MpUM OTCYTCTBUM aHKEPHbIX CBA3EN — pacTArMBalOWMMWN YCUIUAMU  OT
AaBreHns ra3oB 1 yKazaHHbIMU CUNTaMy U1 MOMEHTaMM.

Matepuan ana wusrotoBneHus Ct25, Ct30, gna MOD cBapHoro Tuna,
KopobuyaTble CTaHWHblI OTNMBaKT M3 4dyryHa. CtaHuHbl COD oTnuBalT M3 CEpPOro
yyryHa CY 18-36, CH 28-48 u ap.

MO KOHCTPYKUMM CTaHMHbI pasnuyatoT COCTaBHble U UenbHble. CocTaBHble
cocTodaT n3 A-obpasHbix CTOEK, yCTaHaBNMBaeMbIX Ha NonepeyHbIX pebpax XeCcTKoCTu
dyHOamMeHTHOM pambl. B BepxHenm 4YacTu CcToMKa ckpenndeTca anadparmomn,
oTaensilowen kapTep OT NOAMNOPLUHEBOro mnpocTtpaHcTBa. K cromkam kpenstcs
napannenu, npeacrasnstolwme cobonm YyryHHble U CTasibHble MAWUTbl, YCWUMEHHbIE C
obpaTtHon cTopoHbl pebpamu xecTtkocTn. OHM BOCNPUHMMAKOT OOKOBbLIE AABNEHUs OT
Non3yHoB Kpewnvkornda.

B TpoHKOBbIX Ou3enax Ans  YBENMYEeHUsI KECTKOCTU CTaHUHY OObIYHO
N3roTaBnMBaloT 3a04HO C O6IOKOM LIMNNHOPOB.

[Ana npepoTBpalleHns paspylleHns ABuraTenia oT B3pbiBa MacnsHbIX Napos B
KapTepe Ha KpblLlKax JIIOKOB CTaHWHbI yCTaHABNMBAIOT NpefoXpaHUTENbHbIE KnanaHbl.

Lnnungpbl SBNAOTCA OAHMM M3 CUIOBbLIX 3N1EMEHTOB OCTOBa M criykaTt Ans
o6pas3oBaHnsi MONOCTEN, B KOTOPbLIX OCYLLECTBAsieTCA pabouni unkn amsensi. CocrtoaT
n3 pybawku n umnuHaposon BTynkn. Matepman: CH 18-36, CY 24-44, CY 28-48. o
KOHCTPYKUUK pasnuyatoT pybaluku nHamsmnayanbHble 1 6110KN LMINHOPOB.

LnnungpoBble BTYNKM MNOABEPrardT MeEXaHWYeCKMM Harpyskam OT  Cuibl
AaBreHNst rasoB, CWMbl OaBMNEHWs MOPLUHA B TPOHKOBbLIX OM3ENsX W Cunbl 3aTara
KpEenexHbIX LUNUNeK LUUIMHOPOBOW KPbIWKWA, a Takke TePMWUYECKUM HarnpsikeHUsM,
06yCcnoBneHHble BO34ENCTBMEM FOPSIHNX ra30B.

MO KOHCTPYKUUKM pasnuyaloT UUMMHAPOBbIE BTYMKM 4-TaKTHbIX W 2-TaKTHbIX

ansenen.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Cmaska UuMnNMHOPOBLIX BTYFIOK B TPOHKOBbIX AM3ENsX OCYLLEeCTBSETCH
pasbpbl3rnBaHneM, a molHbix COL n MO/, npuHyantenbHasi cmaska niyHXepHbIMU
Hacocamu (nybpukaTopamm).

KpbllKka uuMnuHgpa, €9BngwolWascs OAHMM M3 3fIEMEHTOB OCToBa AM3Ens,
cnyxart Ans nroTHOro 3aKkpbiTUs UMnuHapa, obpasoBaHnsa kKamepbl cropaHus (BMecTe
C AHWLLEM MOPLUHA N CTEHKAaMW BTYNKW), pa3MeLLeHns KnanaHoB U (hOpPCyHOK.

KoHCTpyKUMSa Kpbllwek 4-TakTHbIX ABuratenen u 2-TakTHbIX ABuraTtenen c
NPAMOTOYHOM KranaHHOM NPOAYBKOW KOHCTPYKTUBHO NOOOOHbI.

KoHCTpyKUMSA KpbllWeK 2-TaKTHbIX ABUratenen c KOHTypHOM npoayBkon 6onee
npocTas, TaK Kak y HUX OTCYTCTBYIOT BMYCKHbIE M BbIMYCKHbIE KIlanaHbl.

Ycnosus paboTbl KPbILWEK — OHM NOABEPraTCA BO3AENCTBUIO MEXaHUYECKUX U
TEPMUYECKMX HArpy3oK.

MexaHnyeckne HarpyskM BO3HWKAKOT OT CWUN AaBfieHMsl ra3oB U CUN 3aTtsra
KpenexHbix wnunek. lNoa AencTBnem aTUx Cun Kpbllwka narnbaercs.

TepMmunyeckne HarpyskM BO3HUKAKOT OT HENOCPeOCTBEHHOrO COMPUKOCHOBEHUS
AHULLA KPbILLKK C ropsvYnMmM rasamu.

TpeboBaHMs K KpbILLKaM:

- MUHUMarnbHbIE TEPMUYECKME HANPSXKEHNSA B OHULLE KPbILLKW;

- cBoboaHOEe pacwmnpeHne Hambonee HarpeTbiX YacTeu;

- npocTas CcuMMMeTpuyHasi dopma Kamepbl CropaHms B COOTBETCTBUM C
NPUHATON CXeMown razoobmMmeHa.

MaTtepuan gna kpblwek — MO/ nernpoBaHHasa ctanb (MonubaeHoBas wnu
xpomoBasi), CO[l nerMpoBaHHbIA YyryH C npucagkamu xpoma, monumbaeHa, HUKens
unu cepbin 4yryH CY 28-48, CH 32-52.

OxnaxaeHue Kpbllek BOASAHOE — ANs YMEHbLUEHNS TEPMUYECKMUX HanpsHKEHUN.
Jlumepamypa: [1].

KoHmporibHble 80rpocsi:

1. M3 Kaknx 4actem cocToUT OCTOB aABuratens?

2. Kakne Tunbl CTaHMHbI BCTPEYaTCA B ABUraTENsSIX BHYTPEHHEro CropaHuns?

3. [Insa 4ero NpMMEHSTCA aHKEPHbIE CBA3N?

4. [na 4ero cnyxaT YCTAaHOBOYHblE paMoOBble MOALWMUMHUKA U YEM OHMU

KOHCTPYKTUBHO OTJIMHAKOTCA OT OCTallbHbIX paMOBbIX NOALUMMHNKOB?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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5. Uem oTnuyaeTca YCTPOUCTBO UMUNUHAPA KpeuukondgHoro asuratens oT
TPOHKOBOIO?
6. Kak ocyliecTtBnseTcs cMaska LMIMHAPOBbIX BTYIOK?

MpakTnyeckoe 3aHaTMEe Ne 3.U3yyeHne KOHCTPYKLUM AieTanen nopLuHeBOMn
rpynnbl TPOHKOBbIX U KpenukondgHbix [1BC. OnpeaeneHue xapakrepHbIX
M3HOCOB U NOBpPEXAEHUN
Llenb 3aHamusi:

M3yunTb KOHCTPYKUMIO Y3MNOB AeTanen MexaHnama ABMXKEeHUS ABuratens.

Mecmo npoeedeHust 3aHIMUS:
KabuHeT wuTtoroBon [ocygapCTBeHHOW artTectaumm, nabopaTtopusi CyaoBbIX
ABC.

MamepuanbHoe obecriedyeHue:

Asuratenu nabopatopumn cygosbix ABC, y3nbl, AeTann MexaHusma OBUMXEHUS,
nnakaTbl.

MexaHusm [OBWXEHUS CNYyXWT ONA nepejadn cun  OaBfneHus rasoB  Ha
KOneH4yaTbln Ban AsuraTens, T.e. npeobpas3oBaHWsi BO3BPATHO-MOCTynaTenbHOro
ABWKEHUS NOPLUHSA BO BpallaTesibHOe ABMXEHNE KofleHYyaToro Bana.

CocTtaB MexaHu3ma OBUXEHUS:

mpoHkosoezo [BC:

- NopLUHeBas rpynna;

- LWATyHHas rpynna;

- KOneH4aTbI Barn,

kpetukorngpHoe [JBC:

- NopLUHeBas rpynna;

- KpeuvukondHas rpynna;

- LWATyHHas rpynna;

- KOneH4aTbIn Ban.

MopLwHW, x HasHavyeHne, Matepuarnsl ANA U3roToBreHNd. YCTPOMUCTBO NOPLUHS.
MopwHM 2-TakTHbIX W 4=TaKkTHbIX [OBUraTenem TPOHKOBbLIX W KPENUKONMHbLIX.
HasHayeHne nopLuHeBbIX Korel, MaTtepuanbl Ans UX U3rotoBrneHns. YNnoTHUTENbHbIE
M MacnocbeMHble Komnbua. HacocHoe pencteBue koney. [loplwHeBble nanbLbl,
Ha3HayYeHwe, mMartepmanbl AN UX WU3FOTOBMNEHUS, KpensieHue nanblueB B MOpLUHE.
[AunameTtparbHble 3a30pbl MeXAy NOPLUHEM U LMMHOPOBOW BTYNKOW. 3a30pbl B CThIKax

N Kenax nopLHeBbIX Konedu,.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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OxnaxgeHue nopluHen. HeobxogmMmocTb OTBOAA Tenna OT AOHbILKA MOPLLHS.
Cnocobbl nogeoga Tenna K oxnaxaalwwlen XuOKocTu oT nopwHs. OxnaxaoeHue
nopLUHen BOLOW U MAaCHIOM.

LWaTyHbl, X Ha3HavyeHne U mMatepman Aans ux M3rotoBneHus. dopma ceyeHus
CTEPXKHS LWATyHA W KOHCTPYKUMS ronoBOK. KOHCTPYKUMS LLATYHOB TPOHKOBBLIX W
KpenukondHbIx asuratenen. HasHadeHne n KOHCTPYKUMS WaTyHHbIX 6onToB. 3a3opsbl
B FOSTIOBHbIX U LWATYHHbIX NOALUMMTHUKAX.

LLTOoK nopLuHs, nonepeynHa, NonadyHbl, X Has3HayYeHMe N matepuansl gns ux
N3roTOBIIEHMS. CMOCOOLI KPENMeHNs LUTOKOB K MOMepeYymMHe U NopLuHo. KOHCTpyKums
ynnoTHeHus wToka B gnadparme. OAHOCTOPOHHME N OBYXCTOPOHHWUE NOSI3YHbI.

KoneHyaTble Banbl, HA3Ha4YeHne, matepuan ansa nx N3roToBreHus.

Tunbl KOHCTPYKUMM BanoB. LlenbHble COCTaBHble, CEKLMOHHbIE, KOBaHbIE,
LUTaMMNOBaHHbIe, NUTble. PacnonoXxeHne KpUBOLUMMNOB B 3aBUCUMMOCTM OT u4ucna
LMNUHAOPOB M TakTHOCTM ABuratens. Cmaska nogLwmnnHUKOB KONIeHYaTbIX Banos.

MaxoBuKM MU NPOTUBOBECHI, HAa3HaA4YeHMEe U MaTepuan ANs UX U3roTOBEHUS.
KOHCTpyKUMA MaxOBMKOB M MPOTUBOBECOB, CNOCOObI MX KPEMSEHUS Ha KONeH4YaToM
Bany.

OcHoBHbIE NOBpPEXOEHNSA U HENCTIPABHOCTMU:

- Neperpes NopLUHEN;

- HATUPbI U LapanuHbl Ha TPOHKE MOPLUHS;

- 3aQUpbl HA TPOHKE;

- TPELUMHbI B JOHbILLIKE;

- 3aKITMHUBaHME MNOPLUHEMN;

- 3aKNTMHUBaHMeE, NOJIOMKa Koned;

- N3rnb CTepXHSA WaTyHa;

- MONTIOMKa CTEePXHS LWaTyHa;

- 06pbIB WAaTYHHbLIX 6ONTOB;

- U3HOC 1 NoBpeXaeHne NOALLUMUMHUKOB;

- pacTpecKnBaHue 1 BblKpallnBaHue;

- nognnaeneHne n BbiNNaBneHNE;

- PUCKN, LapanuHbl;

- KOPpPO3US.

KoHmporsibHble 80rpocsi:

1. B yem pasnunune mexaHnama ABMKEHUSA KPENLKOMNMHbIX 1 TPOHKOBLIX [JBC?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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2. YT0 Takoe nnasarowmn naney?

3. Uem oTtnunyatotca nopLuHu kpenukondgHoro 1BC oT TpoHkoBOro?

4. Kak ocyulecTBrnseTca oxnaxaeHve nopiHemn?

5. Kak paboTatoT ynnoTHUTENbHbIE KOMbLA, MacnoCbeMHbIe KornbLua?

6. Yem oTnnyaroTca WwaTyHbl KpenukondHOro Asmuratens oT TPOHKOBOMO?

MpakTnyeckoe 3aHaTMEe Ne4 .OnpeaeneHne MepTBbIX TOYEK KPUBOLUMMHO-
LIaTYHHOro MexaHu3ma

Llenb pabomei:

MprnobpeTeHne NpakTMYECKMX HaBbIKOB onpeaeneHns mepTBbiX Touvek KLLM.

MamepuanbHoe obecrieyeHHee:

- YeTbIpeXTaKTHbIN ABUraTenNb;

- KapaHgaw (men);

- MeTannuyeckas nMHenka;

- MeTannuyecknn ctepxxeHo gnametpom 10-12 mm, gnnHon 40-70 mw;
- Habop Kroyen;

- pyneTka.
Ucrnonb3yembie ucmoyHuku: [1].

Mpw oBWXeHN B UMNMHAPE NOPLUEHb 3aHUMAET PasfnnYHbIE MOSOXKEHUS.

[MonoxeHne getanen asuraTerns, COOTBETCTBYHOLLEE HAXOXOEHUIO MOPLUHA B
KpaHEM BEpXHEM WMNWN KpamHEM HWXKHEM MOMOXeHWUW, Npyu KOTOPOM OCKU LaTyHa U
MOTbINIA fieXxaT Ha OOHOW NPAMOW UM COBMafalT, HasblBaeTCs MEPTBbIM, TaK Kak
Aetann He MOryT CamMOCTOATENbHO BbINTU U3 HEro Aaxe nog gaBneHnem pabouyeto
Tena. NonoxeHne MNOpLUHA, Korga oH Haubonee yganeH OT OCM KOreH4yaToro Barta,
HasblBaeTcss BepxHen MepTBoM Toukon (BMT). [MonoxkeHue nOpLIHA, Korda OH
Hanbonee OMM3KO PacnoSsIOXXEH K OCUM KOMeH4YaToro Bara, HasblBaeTCs HWKHEN
mepTtBon Toukon (HMT). Ha oboge MaxoBMKOB 3aBOAOM-U3rOTOBUTENEM OObIYHO
HaHOCATCA PUCKW MOMOXEHUA MOTbINen B MepTBbix Toykax. OgHako, B npouecce
aKkcnnyaTaumm HeobxoOuMO MpoBepATb AOCTOBEPHOCTb CTapbiX PUCOK (0COBEHHO
nocrie peMOHTa Koraa MaxoBUK OTCOEAMHANM OT KONeH4YaToro Bana) u yctaHaenueaTtb

HOBbl€ PUCKKN, €CIT1 OHU NO Kaknm-nnobo npunynHam OTCYyTCTBYIOT.

[Topsidok ebinonHeHuUs1 pabomel:
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1. MNpoBepsieM Hanuuue ykasaTeNlbHOW CTPerikM Ha KoHue 6roka uunmHapos
apuratens.

2. B otBepcte Ons pOPCYHKM B Kpbllke UunvHApa ABUratenst ornyckaem
MEPUTENBbHYIO NIMHENKY UNU LNITUHOPUYECKUI CTEPXXeHb anameTpom 10-12 mm.

3. OTKpbIBaEM MOYOK KapTepa NpPoBepsieMoro uMnuHapa.

4. MNMpoBopaymBaeM KofneH4yaTbl Basn ABUraTtens, u Korga nopleHs He govaet
no BMT npumepHo 30-40 yrma noBopoTa KpuBOLWIMMA KOMEeH4YaToro Bana,
OCTaHaBfiMBaeM BpaLleHne U HaHOCUM MEepPBYKD PUCKY HA MEPHOM CTEPXHE HanpoTuB
hOPCYHOUYHOrO OTBEPCTMS U BTOPYK PUCKY Ha obogde MaxoBWKa HaNpOTUB CTPENKW.
3aTtemM npogormkaemM NpoBopavMBaTh KOMEH4YaTbl Ban B TOM Xe HanpaBfieHun, noka
puUcka Ha CTepXXHe He BONAeT BHYTPb (POPCYHOUHOro oTBepCTUS. Bpallasa koneH4aTbin
Ban B o0oOpaTHOM HarnpasreHuW, YyCTaHaBfIMBAEM MepUTESNbHbIA CTEPXEeHb B
nepBoHavanbHoe nonoxeHuve. HaHocuM pucky Ha o6oae MaxoBuka NPOTUB CTPESIKU.

5. Bamepsiem OnuHy aOyru mexagy ABYMsSi puckamu, Oenum ee  nonofam.
MocepeanHe HaHocuM pucky. lNoBopaymMBaem KoneH4yaTbl Ban 4O COBNageHUs aTou
PUCKN CO CTpenkon. 3TO NONIOXeHWe KoneHyaToro Bana u bygeT COOTBETCTBOBATb
BMT gaHHoro umnuHgpa

UToObl MCKMIOYMTL BO3MOXHOCTb OLUMOKKW, HanWgeHHoe nonoxeHne BMT
npoBepsitoT 2 - 3 pasa, Nocre Yero Ha 0604 MaxoBuKa HAHOCAT OKOHYATESTbHYK PUCKY
BMT u Ne uununHgpa, K KOTOpOMY OHa OTHOCUTCS.

Mpu yctaHoBke BMT koneH4aTbi Ban Hago NpoBOpayvBaTth B HanpasreHuu
BpaLleHus.

6. [Ansa onpegenenns HMT pyneTkon 3amepsitoT ANUHY OKPY>KHOCTU MaxoBuKa,
oT BMT oTknagbiBaem nonoBuHy AMVHbI OKPYXXHOCTU MaxoBuKa U HAGHOCUM PUCKY, 3TO
n 6yget HMT.

[na npoBepkn NpaBuUibHOCTU HaAHECEHUSI METOK MEPTBbIX TOYEK HeoBXoauMo
3aMepuTb Yrnbl Mexagy meTkamum BMIT cocegHux umnmMHOpOB M CPaBHUTbL UX C YIIOM

3aKIMUHKN MOTbIMNEN.

Bbi800bI U rpeOroxXeHus:
CocTtaBuTb OTYEeT NO ycTaHoBneHHon dopme. Ob6paTuTb 0coboe BHUMaHME

Ha3Ha4eHnA MepTBbIX TOYEK MNMPU BbINOJIHEHUN CTAaTUYECKUX PETYJTMPOBOK ABUTraTeNA.

KoHmporsibHble 80rpocsi:

1. UT0 Ha3biBaeTCca BepxHen MepTBOM TOYKON?
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2. Yto HasbiBaeTcsa HMT?

3. Ha wkane maxoBuka 4-TakTHOro, 4-unnvHOpPOBOro ABUratens OTMeuYeHbl
Tonbko BMT umnunHgpoB. Kak HanTtu 6e3 Bcakmx noctpoeHnin HMT aTux umnmHapoB?

4. [Ina 4ero HeobxoguMMo npoBepsATb npaBusibHOCTb mMeTtok HMT u BMT B
npouecce akcnnyarauumn?

5. 1na yero Heob6xoanmo HaHeceHne MT Ha MaxoBuK ABuraTtensa?

6. lMouyemy npu onpegeneHnn BMT HeobxoouMMO M3MEHSTb HanpasfeHue

BpalleHnda KoneH4aTtoro Bana?

MpakTnyeckoe 3aHATne Ne5.0npeageneHue nopsaka paboTbl ULMIIMHAPOB
aBuraTtens
Llenb pabomei:
MpnobpeTeHne nNpakTU4YEeCKUX HaBbLIKOB B oOnpedeneHun nopsaka paboTbl

UMNUHAOPOB ABUraTens.

MamepuanbHoe obecriedyeHue:
- nuraTtenb 3 NVD-24, 6NVD-20;
- BanonoBOPOTHOE YCTPONCTBO;

- UHCTPYKUNA NO O6CJ'Iy)KI/IBaHI/II-O asuratenen.

Ucnonb3yembie UuCMOYHUKU:
Muknoc A.A., YepHssckas H.[., YepssikoB CIl., "Cygosble agsuratenu

BHyTpeHHero cropanus”, J1., Cygoctpoenune, 1986.

Mopsagkom paboTbl LMAMHOPOB ABUraTensa Ha3biBaeTCcs NocnenoBaTenbHOCTb, C
KOTOpOW cnefyoT OAvH 3a Apyrnm paboudne xoapl.

HanpaBneHue BpalleHns KoneH4atoro Bana onpegensercsa crnocobamu,
onucaHHbiMM B nabopaTtopHon pabote Ne2. [locne Toro, Kak onpegeneHo
HanpaBreHue BpalleHUs KOofleH4yaToro Bara, NpucTynawT K onpeaeneHuio nopsigka

paboTbl LMNUHAPOB.

lMopsidok ebinonHeHuUs pabomsi:
1. BanonoBOpOTHbIM YCTPOWNCTBOM MeAJIEHHO BpallaeM KofeH4YaTbi Ban
ABuratenst B CTOPOHY BpalleHuUss U cneguMm 3a MOpPSL4KOM OTKPbITUA M 3aKpbITUS

BCacCbIBalOLLMNX U BbIXIOMHbIX KIilanaHoOB.
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2. Tpy HanuMuMum WHOMKATOPHbIX KranaHoB MopsiAok paboTbl LMNUMHAPOB
onpenensieTcs No BbiIxody Bo3ayxa U3 UMNMHAPOB.

3. B pBuratensix npu npoBOopayMBaHMM KOMeH4YaToro Barna, B CTOPOHY
BpalleHnss nopsaok paboTbl UMMHAOPOB MOXHO Onpeaenutb Mo  04YepegHoCTU
HaberaHusi KyrnaykoB pacnpeBana Ha POfvKW TomnkaTenen TOMMUBHbIX HacoCOoB
BbICOKOIO aBMneHusl.

4. Pe3ynbTaTbl HabnoaeHns 3aHOCMM B Tabnuuy:

MapKa asurartensa

Mopsaok paboThbl

[aHHble Tabnuubl HeobxoaMMO CBEpPUTb C 3aBOACKOM WHCTPYKUMEW MO

QKCnnyaTtauum gBuraTtend.

Bbi800bI U npedroxxeHus:

CocTtaBuTb OTYET NO YCTAHOBMEHHOM hopMme.

KoHmpornbHble 80rpocki:

1.Kak ocyulectBnseTca w“ NpPoU3BOAMTCA HyMepauusi UANUHOPOB Ans
ABuratenen oTe4ecTBEHHOro N MHOCTPaAHHOMO NPomn3BoACTBaA?

2. Kakne crnocobbl cywecTByOT AN4 onpegeneHnn nopsgka paboTsl UMIMHAPOB
2-X U 4-TaKkTHbIX gBuraTenemn?

3. YTo Ha3biBaeTcs NopsiAKkoM paboTbl LMITMHAPOB ABUraTensa?

MpakTnyeckoe 3aHATME N26. CHATUE KpyroBbIX guarpamm cas
rasopacnpepneneHus 4-TakTHOro gsurartens
Llenb pabomei:
MprnobpeTeHnss NpakTUYECKUX HaBLIKOB MO CHATUIO KPYroBbIX Auarpamm d¢as

rasopacnpegeneHns 4-TakTHOro apuraTens.

MamepuanbHoe obecriedeHue:

- ABUraTenu, yctaHoBreHHble B nabopartopun [1BC;
- pyneTKa;

- Men;

- Habop LWynos;

- Bymara.

Ucnonb3yembie UuCMOYHUKU:
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Muknoc A.A., YepHsieckas H.[., Yepsskos C.I[1. CygosBble asuratenu

BHyTpeHHero cropaHus, J1, CygoctpoeHue, 1986.

M3meHeHne 3a30poB B KrfanaHHOM MeXxaHu3Me OObIYHO MNPOMCXOAUT nocre
AnuTtenbHon paboTbl n3-3a ocnabneHns perynmpoBOYHbIX GONTOB, M3HOCA Kyna4vkos,
leek W MOALMMHUKOB pacnpefenuTenbHOro Bana, Tapenok v ceden KranaHos,
ponukoB Tonkatenen. [lpu OTCyTCTBUM 3a30pOB KNanaHol BO Bpems paboThbl
apuratens He GyayT 3akpbiBaTbCs, YTO BbI3OBET M3MEHeHMe napameTpoB pabouyero
npouecca v nageHue MOLLHOCTMW.

[MpoBepATb 3a30pbl fyylle B COOTBETCTBUM C MOPSAKOM paboTbl LUMNUHAPOB
apuratens. B aTom cnyyae nx MOXHO NpoBepuTb 3a 2 06opoTa KoneHeana 4-TakTHOM
Asuratene. 3amepbl 3a30p0OB NPOU3BOASATCSA LLLYMOM.

3a30pbl HYXXHO W3MepsTb Ha XOfiogHOM Asuratene (osuratenb uMmeeT
TemnepaTypy MalIMHHOrO oOTAeneHns) u ropsyemMm (TemnepaTypa BoOAbl, Macna
AOCTUINa 3HAaYEHUn, COOTBETCTBYHOLUUX PEXUMY HOMUHAITbHOW MOLLHOCTM) COrfacHo
WMHCTPYKLMKM NO 3KCnnyaTaunn 3aBoga-n3rotToBuUTenNs.

lMocne pemoHTa ABuratensi, a Takke yepes3 ornpegersieHHoe Bpemsa paboThl,
ykaszaHHoe B rMacrnopTte, cnegyetr obas3aTenbHO MNpPoOBEpUTb NPaBUMbHOCTL a3
rasopacnpegeneHns (MOMEHTbl OTKPbITUS M 3akpblTua KnanaHoB). lMpoBepka a3
rasopacnpefeneHns npomsBoaMTCS NYTEM CHATUS KPYroBbIX Auarpamm.

3a30pbl B KfanaHHOM MexaHuame K dasbl rasopacnpegeneHvs gsuratens
onpeaenstoTca aKCnepuMeHTanbHbIM MNyTeM Ha OnbITHbIX obpasuax. WMameHeHwue
3a30pOB B KrnanaHHOM MexaHu3me MpUBOAMT K U3MEHeHUIO dha3 razopacnpeneneHus,
4YTO B CBOK oOuepedb yXyawaeT OYUCTKY UMAMHAPOB OT OTpaboTaBMX rasoB U
3anofiHeHne UuunuHgpa CBeXuM 3apsgoM. OTO NPUBOAUT K MAOXOMY CropaHuio
ToNnmMBa, Nneperpesy AeTanen asuratens H notepe MoLwHocTu. MNMpaBuna TeXHNYECKON
aKcnnyaTtauuu npegycmaTtpvBaloT MPOBEPKY 3a30pOB B KramnaHax U perynupoBky MX

yepes 500-700 yacos paboTbl gBuratens.

[Mopsidok ebinonHeHUs pabomei:

1. YcraHaBnuBaem TennoBble 3a30pbl Ha XONO4HOM ABuratene (BnyCKHOWN
knanaH - 0,35 MmMm; BbinyckHOW knanaH - 0,45 mm).

2. MNpounssoanm 3amep TENSIOBbIX 3a30POB LLynaMMu.

3. MNpoBepsiem Ha maxoBuke nonoxenHme BMT n HMT.
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4. BbicTaBnsem nepBbin umnuugp B BMT Ha pabounn xop (oba knanaHa
3aKkpbIThl). B 3a30p mMexay BMYCKHbIM KnanaHOM WM KOPOMbLICIIOM BCTaBNseM fUCT
nanvpocHom Gymaru.

5. MNpoBopayMBaeM MaxoBUK A0 MOMEHTa, Korga nuct Bymarn 3axmeT (knanaH
oTKpblBaeTcs). OTMe4yaeM 3TOT MOMEHT PUCKOM Ha oboge MaxoBMKa M 3aMepsieM
anundy ayrm no BMT (pynetkon) — Lo swmr.

Mo pnuHe pyrm Lo BMmT oOnpegenseTca  yron OnepexeHust  OTKPbITUS
BCacbIBalOLLLEro KranaHa

6. [MpoBopauMBaem MaxoBWK A0 ocBoboxaeHus nucrta Oymarm (knanaH
3akpbiBaeTcs). CTaBUM pUCKY HA MaxoBuke N 3amepsaem pacctosiime Ao HMT — L3 Hwr.
Mo anuHe gyrm Ls Hmt onpegensieTcs yron 3anasgblBaHus 3aKpbiTUSi BCacbiBaOLLEro
KnanaHa.

7. Te Xe onepauumm NPOBOANM C BbIMYCKHbIM KlanaHoM:

- No gnuHe ayrn Lo Hvt onpegenseTcsa yron onepexeHnsa oTKPbITUSA BbIMYCKHOroO
Knanawa;

- no gnvHe Ay Ls swmr onpegensdetca yron 3anasfblBaHUA 3aKpbITUSA
BbIMYCKHOrO KrianaHa.

8. ObpaboTka pe3ynbTaToB:

- 3amepsieM anuHy oboga maxosuka (ons gsuratena 3NVD24 oHa coctaBnser
2610 mm);

- onpegensieMm yrnbl ONepexeHus OTKPbITUS KrnanaHoB WU Yribl 3ana3fblBaHnA

3aKpbITUA KrianaHoB Mo (bopmyne:

LOBMT -360 . L3HMT -360
PoBuT = — Pshmr = BCacbIBaloLLME KranaHa;
06. 00.
PoHmT = L P3pmT = L— BbIXJ10MHbIE KJlanaHa
06. 00.

Yron nepekpbITUA KNnanaHoB ¢n = (o BMT + (3 HMT

9. Ha ocHoBaHWM [aHHbIX CTPOUM KPYroByk AuvarpaMmmy W CpaBHUBaeM
NnonyyeHHble 3Ha4YeHUs C NacnopTHbIMW [aHHbIMW yKaszaHHOro Aamsenda (yron
onepexeHns OTKPbITUA BcacbiBalowero knanaHa coctaesnsget 20° go BMT; yron

3anasgblBaHnNa 3akpbiTUSA BcacbiBatowero knanaHa - 40° 3a HMT; yron onepexeHus
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OTKPbITUSA BbINYCKHOrO kKnanaHa - 40° oo HMT; yron 3anasgblBaHus 3akpbiTUs

BbINYCKHOro knanaHa - 20° 3a BMT).

Bb1800b1 U ripedro)xeHusi:

CocTtaBuTb OTYET NO YCTAHOBIIEHHOM (bopMe.

KoHmporsibHbIe 80MpoOChI:

. Uto HasbiBaeTca BMT?

. Uto HasbiBaeTca HMT?

. UT0 nokasbiBaeT kpyrosas agnarpamma?

. UTO Ha3bIBaeTCs X040M MOPLUHA?

. Kak npounsBecT NnpoBepky 1 perynmpoBKy TENOBbIX 3a30POB B KnanaHax?
. Kak onpegensieTcs MOMEHT OTKpbITUSA KnanaHa?

. Kak onpegendaeTcda MOMEHT 3aKpbITUA KnanaHa?

o N OO o0 A WN -

. Ha kakom TakTe oTKpbiBaeTCs BbIXIIONHOW KranaH?
9. Ha kakom TakTe 3aKpblBaeTCsl BbIXIOMHOW KnanaH?
10. Ha kakoM TaKkTe OTKpbIBaeTCH BMYCKHOM KnanaH?
11. Ha kakoM TakTe 3akpblBaeTCs BMYCKHOW KrnanaH?

12. Y10 Takoe yron nepekpbiTUs KnanaHoB?

MpakTu4yeckoe 3aHaTne Ne7. OnpeneneHue COpToB TONIMBA NO BHELUHUM
npu3Hakam

Llenb pabomei:

MprnobpeTeHne NpakTUYECKNX HaBLIKOB B OMpeaderieHMM COpTOB TOMNMMBa Mo

BHELLHUM Npn3HakamMm

MamepuarnsHoe obecriedeHue:
- NPoO6bI pasnUYHbIX COPTOB TOMMUB B NPOBUpKaXx;
- CMUPTOBKA;

- CEKYHOOMED.

Ucrnonb3yembie UuCMOYHUKU:
Mwuknoc A.A., Yephsisckasa H.I., YepssakoB C.JI. Cygosble asuratenu
BHyTpeHHero cropanus, J1., CygoctpoeHune, 1986.

Kngkoe TonnmuBOo Ons cygoBbIX An3enen nosiydalT U3 HedpTu, nytem ee

nepepaboTtkun. Mpn NpsAMON NeperoHke NPOUCXOANT U3BIEYEHME N3 HEPTU OTAENbHbIX
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COCTaBHbIX ee YacTen (ppakunin) nytemMm mx McnapeHusi ¢ ganbHENWNM pasgeneHnem
obpasylowmxca napos M nocnegywowen ux koHgeHcaumen. OCHOBHble MNPOAYKTHI,
nosiyyaemble M3 HeddTU B pesynbTaTe MeperoHkU, XapakTepusylTcs npenenamu

TemnepaTyp KMneHust otaenbHbIX pakuunm.

B nHTepBane temnepartyp:

o1 40 pno 200 °C — 6eH3uH;

oT 120 go 240 °C — nUrpouH;

oT 150 go 315 °C — kepocuH;

oT 230 go 360 °C — rasounne;

ot 300 go 400 °C - conapoBoe macrio.

OcTtaToK Ha3blBaeTcss Ma3yToM. [1onydeHHbIN nocne NpssMon NePEroHKN HedTn
Ma3yT noaBepraeTcs KpekWHry Ans BblpaboTKM AONOSHUTENbHOMO KOMM4yecTBa
ANCTUNNATHBIX HEegTENPOAYKTOB MMM MCNOMb3yeTcs AN BblpabOTKM CMa304YHbIX
mMacen. Ouctmnnatbl, NOMyYeHHble METOLOM NPSIMOM MEPErOHKW, WUNU KPEKUHIOM,
OYULLAIOT M CMELLMBAKOT ANSA NOSyYeHUsT pas3nuyHbIX MapoK Tonnunea.

B «kadectBe TonnuMBa AnNa KapOwopaToOpHbIX ABUratenen MNpUMEHSITCS
Hanbonee nerkne dpakunm HepTn - 6EH3NH, KEPOCKH, JIUTPOUH.

Tonnuea, NpMMeHsieMble B CyLOBbIX AN3ENsX, ABNANTCA TshkenoiMu. B cBoto
oyepedb TsXKEnble OM3enbHble TOMNMMBA NOAPA3AENANTCA Ha nerkue An3erbHble
TONMMBa N TAXenble (MasyThbl).

B 3aBucumocTM OT Tuna AOu3ens, Hanuumst COOTBETCTBYHOLLEN CUCTEMDI
TONMBOMNOAIOTOBKN U Pe3ynbTaToB MCNbITAHUA ON3Ensi, PEKOMEHOYETCA MPUMEHATb
cnegyouine Buabl TONNMBa:

1) ana manoo6opoTHbIx agnsenen (4o 200 06/MuH) - ManoBsA3kMe TonnMea Tuna
anzenbHbix anctunnaTtHelx (FTOCT 305-82), cpegHeBaAskve TonnmBa Tuna OT w
BblcokoBsA3kue Tonnuea Tuna OM (FOCT1667-68) nnn masyt dpnotckun -5 n e-12
(TOCT 10585-75).

2) gna cpegHeobopoTHbix amsenen (oo 750 o6/MuH) - manoBs3kue Tonnuea
FOCT 305-82 u cpegHessaskue Tonnmea tuna OT (TOCT 1667-68).

3) Ansa BbICOKOOBOPOTHLIX An3ernen (cebiwe 750 06/MUH) TONBKO ManoBA3Kue
Tonnuea (FOCT 305-82).

AnctunnaTtHele gmsenbHble Tonnuea (FTOCT 305-82) mapok J1, 3, A nonyyaioT
CMELLUMBAHNEM KEPOCUHOrasomneBbiX dpakumin ¢ conspoBbiM MacnoMm. OHuM He
TpebyloT nogorpeBa U MOryT NPUMEHSTLCH B AN3ENAX N0 6bICTPOXOOHOCTN.
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Ans manoobopoTHbIX Au3enen OoMyCcKaeTCsl UCMOMb30BaTh BbICOKOCEPHUCTLIE
TONnMBa C MOBLILEHHOM WCXOOHOW BA3KOCTbK, KaK OTEYECTBEHHbIX, TaKk W
WHOCTPaHHbIX COPTOB, COOTBETCTBYHOLIME MO CBOMM CBOMCTBaAM Ma3syTaMm, a Takke
MOTOpPHbIE TONMMBA C MNOBbILIEHHbLIM COAEPXKaHNEM CEpbl.

B aTom cnyyae cyga gOmKHbI UMEThb:

1) cneumanbHble CUCTEMbl MOArOTOBKW TOMMAMBA, BKMKOYalOWMe MNOAOrpes,
OTCTOW, Cenapaunio 1 roMOreHn3aumio;

2) cucTeMbl NIEerkoro (An3enbHOro) Tonnuea Ans nycka An3ens;

3) cneuunanbHy TONNMBHYHO annapaTypy;

4) crneunarnbHble copTa LNITNMHOPOBLIX Macerl.

[MopsiOok ebinonHeHUs pabomel:

OnpedeneHue copmos morisiuea rno 8HEWHUM rpu3HaKam.

[na onpegeneHnsa copToB TOMMAMBa MO BHELWHMM Mpu3Hakam Heobxoanmo
MOMHUTb, YTO (OpakuMK, BbikMNawwme npu Oonee BbICOKOW TemnepaTtype, MMEKT
Gonee TEMHyO OKpacKy, 6OnbLUYO NAIOTHOCTb M BA3KOCTb. MeTOAOM CpaBHEHMSA 3TUX
Nnpu3HaKoB onpeaennTe copTa Tonnvea B nNpobupkax. 3anuwmnte B OTYET NO AAHHBIM

FOCToB NMOTHOCTb U BA3KOCTb TOMMMB.

OnpedeneHue Hanu4usi 800bl 8 OU3ESIbHOM MOIuUse.

CopepxaHue Boabl B TOMNMBE - OAWH U3 BaKHEMLWMX MNokasaTtenen. Boaa B
TONMBE HapylaeT HopManbHOe TeYeHue npouecca CropaHusi, 3aTpyaHseT
dunbTpaumto. Kpome Toro 6onbLloe cogepxaHne Boabl B TONMBE U HEPABHOMEPHOE
pacnpegeneHve Bogbl N0 0O6beMy MOXET Bbl3BaTb OCTaHOBKY ABuratens. [lpwu
Hanu4MM Boabl 0COOEHHO PE3KO MOBbLILLAETCS arpeCCMBHOCTb CEPHUCTBLIX COeAMHEHUN
TOMMNMBAa, YTO NPUBOAMT K YCUIIEHHOW KOPPO3UU CUCTEMbI U NNYyHXepHbIx nap THBM.
MoaToMy cyqoBOM MEXaHMK OOIMKEH YMETb Onpenenatb HannuMe BoAbl B AN3ENbHOM
TonnmBe, YToObl NPaBUIIbHO KOHTPONMPOBATL JKCMyaTauuio agBuraTens.

Hwke npuBogaTcst NpocTble MeToAbl aHanm3a TOMfMBa, KOTOpPble MO3BOMSIOT
ObICTPO OOHapyXuMTb HanuMume B HeM Boabl 6e3 cneumanbHbIX pPeakTUBOB W

npmncnocoGneHnn.

MeTon 1.
Mpoby Tonnuea HanuearoT B NPOBMPKY 1 JatoT OoTCTOATLCA. [pyn HanuumMm BoAbI

B TONnMBe oHa b6yaeT Ha AHe nNpobupkn

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx




KMPK BIF'AP® ®I'60Y BO «KI'TY»

MO-26 02 05-1M.01.113 SKCMNNYATALMSA TMABHOW CYAOBOW

OBUIATENBHOM YCTAHOBKM C.23/71

MeTtopn 2.

Mpoby ausenbHoro Tonnmea (2 - 3 M) HaNMBaKT B CyXYK YUCTYI0 NPOBUPKY U
nomeLLaloT Hag cnvpToBKOW (Npobupky AepxaT obsizaTenbHO oTBepcTUEM oT cebs,
TaKk Kak BO3MOXeH Bblbpoc napos Tonnuea). lpn HarpeBaHuM TONNMBO criefyeT
cnerka B3banTbiBaTb ANg ny4wero nepemelumsanus. lNpyn Hanvumm B Tonnnee cneaos
BOAbl BO BpeMs HarpeBaHusi npobupkn OydeT ChbIWHO XapakTepHoe nerkoe

noTpecknBaHue.

MeTop 3.

[laeT BO3MOXHOCTb OnpeaenuTb TONbKO HanMyune BoAbl B AN3ENbHOM TOMMMBE.
OH uncnonbayetca Onst ObICTPON OLEHKM KayecTBa TomnuBa BO BpeMs OyHKEPOBKM
cyaHa

Jinctok punbtpoBansHon 6Gymarn pasmepom 7x10 cM cmadmBalT B
ucnoiTeiBaeMoMm Tonnmee. [locne Toro kak Oymara Xopowo nponuTaeTcs, ee
noapkuratoT 1 Habn4aT 3a XxapakTepom ropeHnsa Gymaru.

Ecnu Boabl B TONNMBE HET, Gymara roput CNoKOWHbIM nnameHeM. NMpu Hannyum
B HEM TONbKO «CnefoB BOAbI» NMpu cropaHum dymarn OyaeT CrbllWHO OYeHb cnaboe

LHnneHue.

MeTtopn 4.

Mpoby AmM3enbHOro TONMMBa HaNUBAKT B CYXYK YMCTYHO NPOOMPKY M B Hee
no0aBnsAT HECKONbKO KpUCTanmoB MapraHueBoKucroro kanud. Ecnu  okpacka
Tonnmea npuobpeTtaeT ManMHOBbLIA OTTEHOK, 9TO 3HAYUT, YTO B TONSIMBE NMPUCYTCTBYET

BOAA.

OnpedeneHue mexaHU4YeCKUX rpumeceli 8 QU3EIbHOM MOruse.

Hannune wmexaHu4ecknx npumMecen B AOW3ENbHOM TOMMMBE NPUBOAUT K
3arpsA3HEHNI0  TOMJIMBHOW CUCTEMbI, LUMCTEPH MOBbLILEHHOMY W3HOCY TOMNMBHOM
annapaTypbl ABuratenen. Hwxe npuBeveHbl MeTOAbl aHanusa TonnuBa Ha
MeXaHU4eckue nNpuMecu, KoTopble JaloT BO3MOXHOCTb CYZAOBOMY MeXaHWUKY NPOHECH M

nx 6bICTPO 1 NpocTo 6e3 cneuunanbHbIX NPUOGOPOB N PEaKTUBOB.

MeTon 1.

OtobpaHHyto npoby TonmnMBa pPacTBOPSAOT B CAMPTO-OEH30M0BON CMecw,
XOpOLIO B30anTbIBAOT, MOMYYEHHYHD CMECHb MPOLEXMBAKOT Yepe3 (hunbTPOoBanbHYH
Oymary.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Ecnn B Ou3enbHOM TOMNMBE MMEKOTCS MEXaHW4Yeckue npuMMecu, OHU B Buae
TBEPAbIX YacTuL OCTaHyTCcs Ha dunbTpoBanbHon 6Gymare. 3ToT MeTon pnaeT
BO3MOXHOCTb OMNpPeAennTb TOMbKO HanuMune MexXaHU4Yeckux MpuMecen, HO He

npoueHTHoOEe coaepKaHmne nx no OTHOLLEHUIKO K o6be|v|y Tonnumea.

MeTop 2.

OT1obpaHHyo Npoby TonnmMBa TLATESNbHO NepemMeLlunBatoT B YNCTOM nocyae. Ha
nUCT bunbTpoBanbHOM BymarM HaHOCAT Kanmn Tonnuea. 3atem Gymary BbiCyLLMBAOT
[Mpn OTCYTCTBUN MEXAHUYECKUX NpUMecen Ha hunbTpoBanbHOM Bymare nNpakTUyecKkn
He ocTaHeTca nATHa. Ecnn mexaHwveckue npuMmecu ecTb, OCTaeTCsl NATHO Ceporo
LBETa, KOTOPOE MO Mepe YyBENMYEHUS COOEPXaHUS MEXaHWYecKux npumecen byget
CTaHOBUTbLCA Oonee TEMHbIM.

Bb1800bI U ripedrnoxeHUusi:

CocTtaBuTb OTYET NO YCTAHOBMEHHOM (bopMme.

KoHmporbHble 80rpocsi:

1. HasBaTtb cnocobbl Nony4YeHns XNUOKMX TONnB U3 HedoTHu.

2. Kakyto okpacky umeet 6eH3nH, KEPOCWH, An3enbHOe TONANBO, Ma3syTbl?

3. Kak Bnudget Boga, cogepxaliascsa B TONMMBE, Ha 3KCMiyaTauMOHHbIE
KadyecTBa gm3ena?

4. MNepeuncnute meToabl onpeaeneHnsa cogepxaHms Boabl B Tonnuee?

5. Kak BMnal0T MEXaHN4YeCKne NpUMeCKH Ha aKcnnyaTaumo TONSIMBHBbIX CUCTEM?

6. Kak onpegensitoT Hannune MexaHM4Yeckmx npumecen B Tonnmee?

MpakTnyeckoe 3aHaTMe N28.OnpeaeneHue ¢puan4yecknx CBOMCTB TONNMBA
C noMow b0 cyaoBou naboparopuu ana aHanusa rCM
Llenb pabomei:
MpunobpeTeHne npakTUYECKMX HaBbIKOB onpeaenieHns (pusandecknx CBOWCTB
TONnMB, ucnonb3dyembix B cygoBbix [ABC ¢ nomowibio cygoBon nabopatopumn ans

aHanusa CM.

MamepuanbHoe obecriedeHue:
- cygoBas komnnekcHaa nabopatopus CKITAMT-1;

- Npobbl TONNMBA.

|/|CI'IOJ'Ib3yeMbIe NCTOYHUKW:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Muknoc A.A., YephsiBckas H.[., YepsskoB C.J1. CygnoBble Aasuratenu

BHyTpeHHero cropaHus, J1., CygoctpoeHue, 1986.

[Topsidok ebinonHeHusi pabomel:

1. OnpegenexHune NiIOTHOCTU TONNMBa

OnpepgeneHve nnOTHOCTU HedPTENPOAYKTOB MNPOM3BOAUTCA AEHCUMeTpamu
obLero Ha3HavYeHus.

Mpn onpegeneHnn MCNONbL3YTCA apeoMeTpbl CO crnefywmMn npegenamm

wkan (kr/md):

700 - 760
760 — 820
820 — 880
880 — 940
940 - 1000

OnpegeneHve npoBoaNTCA B criefytoLiemM nopsiake:

1. MpoBOOTOOPHUK,  3aMOSIHEHHbIK  UCMbLITYEeMbIM  HeTEenpoayKToM,
BblAEPXMBAIOT MpU TemnepaTtype OKpyxXawlen cpedbl C TakKMm pacyeToMm, 4TOObI
pasHOCTb TemnepaTyp nNpobbl M OKpyXawLero Bo3gyxa He npesblwana + 5°C.
Temnepatypy HedpTeNpoayKTa U3mMepbTe TEPMOMETPOM.

2. lNocne BbIpaBHMBaHUA TeMnepaTyp HePTENPOAYKT HaNenTe B YNCTLIN CyXOu
UUNMHAP, 3aTeM BO3bMUTE AEHCUMETP, KOTOPbIM HaxoauTcsa Ha Asepue nabopatopuu,
N onycTuTe ero B HedpTENPOAYKT, Aepa 3a BEepXHUM KoHel. [locne yctaHoBReHus
npekpaweHusa konebaHuUn AeHcumeTpa npou3BeauTe OTCYET MO BEPXHEMY Kpako
MeHucka. Npu oTcyeTe rnas gormkeH HaxoauTbCA Ha YPOBHE MEHMCKA.

OTtcueT, npousBedeHHbIM MO LIKane AeHcumeTpa, MnokasblBaeT MNNOTHOCTb
HedTenpoayKTa Npu JaHHOW TemnepaType N3MepeHus.

[Ana npuBegeHnsa NNOTHOCTU HedTenpoaykTa K nobon TemnepaType genante

pacyeT Mo opmyne:
P2 = Py +a(ti—20)

roe 20 — TemnepaTtypa, K KOTOpoW NpUBOAUTCS MAOTHOCTbL, °C;
ti — TemnepaTtypa, npu KOTOPOW onpefenseTcs NIIoTHOCTb, °C;

pti — NNOTHOCTb HedTeNnpoayKTa NpM COOTBETCTBYIOLLIMX TEMMepaTypax;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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a — TemMnepaTtypHas nornpaska Ha NNOTHOCTb (onpegendeTcsa no Tabnuue).

Mpumep
MnotHocTb Macna MC-20 npu Temnepatype 25 °C - 0,898. Heobxoanmo
onpegenuTb NIIOTHOCTL aToro macna npm 20 °C. Mo Tabnuue HaxoguMm nonpaeky Ha 1

°C. Onsa nnotHocTtn 0,898 o = 0,0006. MNMNoactaBnsem B hopmyry v nony4aem:

p20 = 0,898 + 0,0006 (25 — 20) = 0,901.

2. OnpepeneHve coaepkaHns BoAbl B TONNMBE
MeTon onpeneneHust coaep)kaHust BoAbl B Macrax M TOMMMBe OCHOBaH Ha
N3MepeHMN Nogbema TemnepaTypbl Npu B3auMoAencTBMM rMapuaa Kanbuns ¢ BOAOMN,

cofepallencs B UCMbITyeMOM HedpTeNpoayKTe.

[ToG2omoeka K ucribimaHuto

Mpoby HedbTenpoayKTa TwarernbHO nepemeLuanTte NATUMUHYTHBIM
BCTPSAXMBaHMEM B NpoOOOTOOPHMKE, 3arnofHEHHOM He Gornee Yyem Ha % ero obbema.
Baskme n napaduHuctble HedpTeNpoayKThbl NpeaBapuTenbHo HarpeBanTe o 40 — 50
°C.

[NposedeHue ucribimaHusi

Mpn onpeaeneHnn copgepxaHus BoAbl B Macnax u tonnmee (Kpome masyta) B
CyXyl0 M YUCTYO NPOOVpPKY Hanente M nepemewwante npoby o metkn B 10 mn,
onyctute B npobupky c npobon TepMOMETP U NOMECTUTEe npobupKy B rHe3no
neHonnacrtoBoro gytndapa. lNpu otéope npobbl HarpeToro HedpTeNpoayKTa NPOBUPKY
C He(pTENPOAYKTOM BbiAep>KMBaNTe 4O TEMNEpPATYpPbl OKpyXKatoLlen cpeapl. 3amepbTte
nepBoHavanbHyt0 TemnepaTypy WCNbITyeMoro npoaykta. BckponTe s4venky c
rMapuaoM Kanbuus, HaxoasLwylcs B cneuvanbHOM oTgeneHun. 'mapug Kanbuums
BbICbINbTE B NPOOUPKY, nepemeluanTe nNpy nNoMoLlmM TepMomeTpa U Habnwogante 3a
noBbILEHNEM TemnepaTtypbl. MakcumanbHoe nokasaHue TepMomMeTpa OTMeYaloT Kak
KOHEeYHYl TemnepaTypy npobbl. MonyunB pasHoOCTb Temnepatyp, MO HOMOrpamme,
KOTOpasi HaxoauTCca Ha BepxHerW naHenu nabopaTtopuun, onpenenute copepxaHue
BOAbl B UCMbITYEMOM HepTenpoayKkTe B NPOLIEHTax.

Mpn onpepeneHun Bogbl B MasyTax Hanenwte B MepHbii umnuHgp 10 mn
nucnbITyemoro npoaykra v gonevte o 50 Mn KepoCuH wnv OmM3eribHOe TOMSMBO,
npeaBapuTenbHO M TWaTernbHO nepemellanTe B TeyeHne 5 MUHYT. M3 nonyyvyeHHon

cMecu B npobupky otbepute 10 Mn; nNpoBeauTe onpederneHve, kak ykasaHo BbilUe.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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PesynbtaT onpedeneHnss yMHOXbTe Ha 5 M npu Hanuuum Boabl B KEPOCUHE WUIu
AN3EeNbHOM TONNMBE COAEPXKaHNEe ee BblYTUTE M3 MOMYyYEHHOro pesynbTaTa.

Moaobem TemnepaTypbl He npesbiwatowmin 0,5°C nocne npubasneHus rngpuaa
KanbuMs K WchbiTyeMon npobe W OTCyTCTBME BblOeneHus MNy3blpbkoB rasa
CBMOETENbCTBYET O  MNPaKTUY4ecKOM  OTCYTCTBMM  BOAbl B MCCIeQyeMoM
HegTenpoaykte. Bpemsa B3avmoaencTeus HedpTenpoaykTa ¢ rmapvaom Kanbuus 6es

pa3baBneHuns kepocHoM — 10 MUHYT, Npu paszbasneHnm KepocMHOM — 5 — 10 MUHYT.

3. OnpepgeneHne TemnepaTypbl BCMbILLKK.

Onpepenexue npon3BoauTCs nytem BU3yaribHOIro HabnoaeHus
BOCMNNaMeHeHns napoB HePTENPOAYKTOB OT HArpeTon ANEKTPUYECKMM TOKOM crvpanu
cneuvanbHOro  BocMameHutensa.  WMamepeHue  Temnepatypbl  NPOW3BOAUTCHA
anekTpuyeckum TepmomeTpoM. Lkana npubopa nporpagyupoBaHa Ha [Ba npegena
namepeHunn ot 50 go 150°C n ot 150 go 250°C.

Mpu onpeneneHnn TemnepaTtypbl BCMbIWKA TOMAMBA UCNOMb3YHOT LWKany ot 50
no 150°C, a npu onpeaeneHun TemnepaTypbl BCMbILWKMA Macra UCNoNb3ykT LWKany oT
150 po 250°C.

KoHCTpyKTUBHO npnbop coctouT 13 AByx 6nokoB: BOK HarpeBaTens n Turenem
N JaTtynmkom Temnepatypbl, 650K CTabuNU3nMpoBaHHOIO NUTAHUS C U3MEPUTENbHbLIM
npnbopom, NnporpagynpoBaHHbIM B rpagycax Lienbcus.

Mepen Havanom paboTbl YyCTaHOBUTE MpedoXpaHUTENb B  MNOSOXEHUe,
CcoOTBeTCTBYlOLLEee HanpsXkeHuto cetn 220 B nepemMeHHoro Toka.

Mpn onpegeneHnn TemnepaTypbl BCMbIWKA TOMAMB U Macen uenecoobpasHo
HauyMHaTb onpedeneHve ¢ TemnepaTypbl BCMbIWKA Macesn C Lernbio paBHOMEPHOro
nporpesa BCen YCTaHOBKM.

lModzomoeka K ucrbimaHuro

CHumuTte c 6noka HarpeBaTens 3allWUTHbIN KOMMak, BblHbTE W3 Ornoka
HarpeBaTens BocnnameHutenb M Turenb. OcmoTpuTe cnupanb BOCMNNaMeHUTenNs,
yTobbl ybeguTbca B OTCYTCTBMM  OOpPbLIBOB M MOTHYTOCTEW. YCTaHOBUTE
BOCMNIiamMeHuTeNb B rHE30.

BkntounTte yctaHoBKY Tymbnepom B ceTb. B TeueHne 5 cekyHa no cekyHaomepy
Npy HaXaToW KHOMKe BCMbIWKW Onpefenute CcTeneHb HarpeBa BOCMaMEHUTENS.
Cnvpanb gomkHa 6bITb HarpeTa 4o APKO-KpaCcHOro Hakana.

BblHbTE BOCNnameHuTenb W3 rHesga, 3akpouTe HarpesaTeNb 3alMTHbIM
Konnakom u nporpente yctaHoBky Ao 100°C. [Ina aToro noctaBbTe MNepekntovatesib

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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WHTepBana Temnepartyp B nonoxeHune 50 — 150°C, nepekntovatenb Npeagena Harpesa
Ha 90 — 110°C. Noka npeT Harpes yctaHoBkKn go 100°C, 3anonHute
TUrenb uccriegyembiM TOonnveoM. [ns TonnuBa BO3bMUTE TUreflb C METKOM «T».
HanewnTte TonNnMBo B TUrenb 4O YPOBHS NPOTOYKN C HEBOSbLUMM MEHUCKOM.

Korga yctaHoBka nporpeetcss go 100°C, nepekntoyaTtens npegena Harpeea
noctaebTe B Hynesoe rnonoxeHune. CHAMUTE C HarpeBaTend 3aliUTHbIN KOmMnak u
oxnagute yctaHoBky o 50 °C.

lMpedynpexdeHue: npn paboTe ropsuvMe TUIMKM CTaBbTe HA MOACTABKY BHE
kopnyca CKITAMT.

[NposedeHue ucrbimaHusi

YcrtaHoBuTe  TUrens C  uccriegyembiM  TONMMBOM B Harpesaterlb,
BOCMNNaMeHUTEeNb B rHE340 M NPOBEpbTE NPaBUITbHOCTb YCTAaHOBKM BOCMIAaMEHUTENS
MO OTHOLUEHWUIO K TUremno, HWXKHWUA Kpan crnvpanu BOCMnaMeHuTens AOSKeH ObiTb
HWXKe BEPXHEro Kpas TMrensa Ha TOMLMHY MPOBOJSIOYKMN.

3akponTe HarpeBaTesb 3alUMTHBIM KOSIMAaykoM (CMOTPOBOE OKHO OOSTKHO ObITb
obpalueHo k cebe) MNocTtaBbTe NepekntovaTens nNpegena Harpesa TemnepaTtyp Bbllle
npegnonaraemMon TemnepaTtypbl BCMbIWKMA uUccrnegyemoro Ttonnuea. [lpoBepbTe
NnosnioXXeHne nepekntoyatens nHrepsana Hab50 — 150°C u cneguTte 3a MNOBbILEHUEM
TemnepaTtypbl HO HWKHEWN LiKane um3MepuTernbHoro npubopa rak, 4tobbl CKOPOCTb
HapacTaHusa TemnepaTtypbl He npesbiwana 2°C B MUHYTY (Mo cekyHaomepy). CKopoCTb
HarpeBa perynupynte nepekntoyatenem npeaena Harpesa:

3a 10°C go npeanonaraeMon TemnepaTypbl BCMbILWKMA B TeYEHME 5 cekyHa npu
Ha)xaTOW KHOMKe BCMbIWKMA Habnwganmte ee 4yepe3 CMOTPOBOE OKHO 3alLUTHOro
Konnayka. BkniouyeHne KHOMKM noBTopsiiTe 4epe3 kaxable 2°C g0 nosiBNeHus
BCMbIWKN H NpU ee nosiBNeHun, 3adukcupynte Temnepatypy BCMbIWKA MO
n3mepuTenbHoOmMy npudopy.

[MosiBnieHne BCMbIWKN COMPOBOXAAETCA BblAeNeHMeM AbiMa M3 OTBEpPCTUS
3alMTHOrO KONMMaka W WHOra4a 3anoTeBaHMeM CMOTPOBOro OkHa. [lokasaHus
n3mMepuTenbLHOro npubopa B MOMEHT MNOSIBMIEHWUS  BCMbIWKW  COOTBETCTBYET
TemnepaType BCMbIWKM Macria B OTKPbITOM TUTIE:

Mocne onpepeneHna TemnepaTypbl BCMbIWKA TOMMAMBA CHUMUTE 3alUTHbIV
KONnnak, BblHbTE MUHLETOM BOCMNaMeHUTeNb U TUrenb, BbINenTe U3 TUrNa TOMMBO

NPOTPUTE TUreNb CyXON BETOLLbIO.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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OBUTATE/IbHOM YCTAHOBKW

lMoBTOpHOE onpeaeneHue, TemnepaTypbl BCMbILWKA TOMMAMBa Npou3BeauTe npu
oxnaxgeHun yctaHoBku Ao .50°C Huxe npeanonaraeMon TemnepaTtypbl BCMbILLIKK.

PacxoxgeHne mexay ABYMSA napannenbHbiMUA OnpeaeneHusaMu He OO0SDKHO
npesblwaTb + 5°C.

OTKMNOYNTb YCTAHOBKY TYMOepom OT CeTu.

Bb1800b1 U ripedro)xeHusi:
CoctaBuTb OT4YET NO YycTaHoOBreHHon ¢opme. OnucaTb, Kakme CBOWCTBA

TonnmMBa ABNATCS 0CO60 BaXKHbIMKU A4S SKCnnyartauunn.

KoHmpornbHble 80rpochi:

1. YTO HasbIBaeTCA NNIOTHOCTLIO TONMBa?

2. [Insa vero TpebyeTca cyqoBOMY MeXaHUKY onpeaensite NIOTHOCTb Tonnuea?

3. Kak BnusieT BoOAa, Haxogswasca B TonnueBe, Ha paboTy cynoBoro
asuratensa?

4. Kakon NpoueHT cofepXaHus BoAdbl B TOMMMBE [AOMNyckaetTcs npu ero
npuemke?

5. Kakoe CBOMCTBO TOMMMBA XxapakTepuayeT TemnepaTtypy BCMbILLKN?

6. Kak Tonnneo o4nLaeTcs B CygoBbIX YCIOBUSIX OT BOAbI?

7. KakoBa MuHMManbHO Aonyctumasi TemnepaTtypsl BCMbIWKA AONs CyaoBbIX
Tonnmne?

8. Y10 Takoe uetaHoBoe 4yucno Tonnmea?

MpakTnyeckoe 3aHaATME Ne 9 PacyeT n nocTtpoeHne UHAUKATOPHOM
Anarpammbl uukna 1BC
Llenb 3aHsmus:
MpunobpeTeHne NpaKTUYECKNX HaBbLIKOB MO ONpeaeneHuto napameTpoB U

NOCTPOEHNA I/IHLI,I/IKaTOpHOIZ anarpamMmbl pac4eTHOro LUukna ,D,BC

Mecmo nposedeHust 3aHIMUS:

KabuHeT ntorosown ocygapcTBeHHOM aTTecTaumu.

MamepuanbHoe obecriedyeHue:
- KanbKynaTop;
- NMMMHEnKa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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- KapaHaaL;
- Habop nekan;
TpaHcnopTup;

- roTOBallIbHA.

Mpexge 4em NpUCTYNUTb K M3y4yeHus mMaTtepuana Heobxoaumo MOBTOPUTb
OCHOBHbIE TEPMOANHAMMYECKME NPOLIECCHI N naeanbHble LMKMbl NMOPLUHEBbLIX MALUWUH:

- U30XOPHbIN NpoLEecc;

- n306apHbIN NPOLECC;

- agmnabaTHbIN npolecc;

- NOSIUTPONHbIA NPOLECC;

- ngeanbHbIM UMKN C NOABOAOM Tenna npu noctostHHOM obbeme (V = const);

- ngeanbHbIN UMK C NOABOAOM Tensa npu nocTostHHOM gasneHun (P = const);

- naeanbHbIN LMKIT CO CMEeLUaHHbIM MOABOAOM Tenna (CMeLlaHHbIN LUKN);

M3yunTb OCHOBHbIE NapaMeTpbl, XapaKTepuU3ylLMe CMELUaHHbIM LMK, a
WMEHHO:

- cTeneHb cxkatmsa € = Va/ Vc;

- CTeneHb NpeaBapuTenbHOro pacwmpenns p = Vz/ Ve,

- cTeneHb nocnegyroulero pacwmperns 6 = Ve/ Ve =€/ p;

- cTeneHb NoBbllWeHna gasneHns A= Pz/ Pg;

1 a1
e A-1+xA(p-1)

- Tepmuyeckmn KIMNO unkna n=1-

[NopsidoK 8bINOMHEHUS 3aHAMUS:

OnpepneneHve napaMeTpoB NpoLecca HanosHeHns

3gecb HeobxoAMMO OTMETUTb, YTO Ha napameTpbl Mpouecca HanofHeHUs
BNUAIOT criegytowime akTopsl:

- aspogMHaMmuyeckme noTepu BO BMYCKHOM TpakTe, ecnu pABuratenb C
HagayBoM, TO cioga AobaBnsTCA aspogMHaMUYECKME MOTEPU Ha XONOAWIBbHUKE,
€CITN TaKOBOW UMEETCH;

- NOJOrpeB CBEXEero 3apsida BO3dyxa OT COMPUKOCHOBEHUS C HarpetbiMu
AeTansamun: CTEHKN LUNUHAPA, KNanaHa Unn npoayBoYHble OKHA, AHULLE MOPLUHS;

- nogorpes Bo3ayxa OT nepemMellnBaHnda € oCtaribHbIMU ra3amMmu.

MapameTpbl NpoLiecca cxaTus

[laBneHune B KoHUE npouecca cxxaTtua:
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Pc=Pa- 8”1,

roe Pa — gaBneHve B KOHUE npoLecca HamnomnHeHus;

N1 — NoKa3aTeslb NOJINTPOIbl CKaTUA.

TeMHepaTypa BO34yXa B KOHLIe MnpoLiecca CxXaTu4.:
Te=Ta- Snl'l,

roe Ta — TeMnepaTypa Bo3ayxa B KOHLE npoLecca HamnomnHeHus;

MakcumanbHoe daBneHune uuKkna:
Pz=Pc¢- A
,D,aBJ'IeHI/Ie B KOHLIEe npouecca paclunpeHuna:

P
P, =—X, rae nz2 — nokasartesb NONUTPOMNbI pacLUMPEHNs.

6 5[]2 ’

TemnepaTtypa B KOHLIe NpoLecca pacLUMpPeHms:

T
T, = 5n—22_1 roe Tz — MakcMmanbHasa TemnepaTtypa uukna.
3adayu:
Ne 1. Mapka psuratens 6HY32/48. Onpepenutb gaBneHne Pa B KOHUEe

npouecca HanonHeHuns, ecnun n3sectHo P« = 0,15 MIlla, APx = 0,004 Mla, ¢ = 0,96.

Ne 2. OnpegenuTb MakcumanbHoOe AaBreHue cropaHus Pz B pacyeTHOM LMKNe

asuratens npu cnegyrowmux gaHHeix: Pc = 6,0 MlMa, A = 2.

Ne 3. OnpegenuTb JaBneHne B KOHLE npouecca cxatusa Pc B pacyeTHOM LuKnie

asuratensi, ecnu n3eectHo: Pa=0,15 MlNa, ¢ =13, n1 = 1,37.

Ne 4. OnpegenuTb TemnepaTypy B KOHLE npouecca ckatus Tc B pacyeTHOM

umkne asuratens, ecnm n3eecTtHo: Ta= 335K, ¢ =13, n1 = 1,37.

Ne 5. OnpenenvTtb gaBneHVe B KOHLE NpoLecca CropaHusi B pacdeTHOM LiuKne

asuraTtensi, ecnu n3secTtHo: Pa=0,172 MlMa, ¢ = 11,5, n1 = 1,38, A = 1,5.
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Ne 6. Onpepenntb TemnepaTtypy rasoB B KOHLE paclumMpeHusi Te B pacyeTHOM

LumKne, ecnu n3sectHo: Tz= 1900 K, 6 = 8,5, n2 = 1,28.

Ne 7. Onpepenutb TemnepaTtypy rasoB B KOHLE pacluMpeHusi Te B pacyeTHOM

umkne, ecnv nssectHo: T:= 1800 K, e =12, p = 1,53, n2 = 1,29.

Ne 8. OnpegenuTb AaBrneHMe B KOHLE NpoLecca pacluMpeHusi, ecriv N3BecTHO:
P:=12 Mla, §=8,2, n2=1,29.

Ne 9. OnpenenuTb AaBrneHMe B KOHLE NpoLecca pacluMpeHusi, ecriv N3BecTHO:

Pa=0,17 Mla, ¢ =12,5,n1=1,37, A= 1,5, n2= 1,29, p = 1,47.

Ne 10. OnpemenuTb OaBneHMe B KOHLE npouecca HamnofHEHUA OBuratens

64 12/14, ecnun nssectHo: Pa= 0,1 Mlla, ¢ = 0,85.

MocTpoeHne pacyeTHON MHOMKATOPHOW AnarpamMmebl.

4-TaKTHbIN OBUraTensb:

1. MNocTpoeHne HaunHaeTCs C BbINOSTHEHUS KoopANHaATHBLIX ocen .PV OT Havyana
KoopaunHat no abcuucce oTknagbiBaem 6asy gnarpammbl, T.e. OTPE30K, ANUHHON Va
MM, COOTBETCTBYIOLLMI MNOMHOMY 06beMy umnnuHapa.

PekomeHgyeTca 6paTb B npegenax 190 — 210 mm.

2. 3ateM Ha ocu abcuucc oTknagbiBaeM OTPe3oK Ve, COOTBETCTBYIOLLUNA
o6bemMy kaMepbl CXaTus:

Ve = ﬁ MM

€

3. Boibpaem macwitab gaBneHui ¢ Tem pacyeTom, YToObl BbiCOTa AvarpaMmmbl
He npeBocxoauna ee AnvHHbI.

PekomeHgyeTca 6pate macwtadb m B npegenax M = 1 Mlla — 15 mm; 20 mm; 25
MM; U T.A4.

Mpumep: ecnn Pz = 12 MMMa, To BbICOTa Anarpammel Pz - m =12 - 15 = 180 mm.

ecnn Pz =6 Mla, To B3sB m = 1 : 30, nony4ynm 6 - 30 = 180 mm.
4. Ha gpnarpamme oTknagbiBaeM aTMOCKEPHYHO NNHUIO B NPUHATOM MacliTabe,

BblLLe abcumcel.
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5. HaHOCKMM OCHOBHbIE TOYKM AnarpaMmmel: a, C, Z', z, B, B TOM e macwTabe umx
OopAnHaTbl COOTBETCTBEHHO paBHbl: Pam, Pcm, P:m, Psm. [daBneHus Pa, Pc, Pz, Ps,
nony4YeHHble B xoe pacyeTa paboyero uumkna.

ABcumcebl OCHOBHBIX ToYeK: Va = Ve, Vz = Ve, Vz = Ve - p MM.

CoeavHuB TOYKM C U Z'; Z' 1 Z; B 1 @, NONYYUM NNHUIO rOpeHnst 1 cBoboaHOro
BbINycCKa.

6. [Ana HaxoXAaeHUs NPOMEXYTOYHbIX TOYEK NMUHUWN CXKaTus U pacLunpeHus,
BOCMONb3yeMCsi  CNOCOOOM  HaxOXAEHWUS  KOOPAMHAT  MPOMEXYTOYHbIX  TOYEK,
COCTOSALLMM B Ha3Ha4YeHUM MPOMEXYTOYHbIX OObEMOB UM onpefeneHuuM opavHat
COOTBETCTBYHOLUNX AaBMEHUN.

Ons aToro coctaBum Tabnuvuy:

V o o

Ne n/n ei V, = é,a P'=P,-m-3" P'=P,-m-§"

1 1 Va Pa Ps

2 1,25 .

3 15

4 2

5 3

6 4

7

8 .

9 P’=P,-m-3"2

e=e Ve Pi':Pa-m-gnl e=90

,D,J'IFI NOCTPOEHUA NMNHNUN CXKaTnUA € MeHAeTCA OT 1 0O &, NNHUK pacwumnpeHna e

MeHsaTca oT 1 Ao d.
HaHoCUM nNpoMeXXyTOYHble TOYKM Ha guarpammy M COeAUHUB UX MPU MOMOLLN

nekana nfaBHoOu KpI/IBOIZ nony4ynm NMMHUIO CXatnd N paclunpeHna.

2-TaKkTHbIV ABUraTens.b:
Bce ckasaHHoe B nyHkTax 1 — 6 cnpaBeasiMBo 1 Anst NOCTPOEHNA NHOUKATOPHOM

anarpamMmmbl 2-TaKTHOro gsuratens.

V -
Otpesok V., =—2, roe ¢ - pencTBuTenbHas cteneHb cxatus; Va — Gasa
€

anarpamMmbl, COOTBETCTBYIOLLAA NMOJIE3HOMY XOOY MOPLLUHA.
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Basa Takke npuHumaeTcsa paBHon Va = 180 — 210 mm. K 6ase, oTnoxeHHON Ha
yepTexe, npubasnseTca oTpe3ok Vh, COOTBETCTBYHOLUMA [ofie NOTEPSHHOW 4acTu
X04a NOpLLUHA y Ha npouecce razoobmeHa.

3HayeHnsa y npuHMMaloTca NMBo Mo pasmepam OKOH, B3ATbIM MO 4YepTexam
ABuratens-npotoTuna, nMbo no HaTypHbIM 3aMepam.

reomeTpuyeckmin o6bem LmnmHapa Haxogum no opmyrne:

V, -V, y
? MM, rge Vs — 06bem, COOTBETCTBYIOLLUNIA NMOSTHOMY XO4Y MOPLUHS.

KoHmporsbHble 80rpocsi:

Vg =

1. UT0 Takoe cteneHb npeaBapuUTeNnbHOro pacunpeHms?

2. Y10 Takoe KO3 PULMEHT HANONMHEHNA?

3. YTto Takoe koadhPULMEHT OCTAaTOYHbIX ra3oB?

4. dakTopsbl, BNUAIOLWME Ha NPOLIECC HAMONMHEHUS.

5. YUTto Takoe cTeneHb nocneaytoweropacinpeHms’

6. YTto Takoe cTeneHb NoBbILLIEHNSA AaBNeHna?

7. Kak onpegensietca TemnepaTtypa CBeXero 3apsga Bosgyxa npu
nepemMeLLMBaHMm ero ¢ oCTaTo4HbIMKU razammn?

8. B yem oTnnyme pacyeTHOro LuMKna oT pearnbHOro uukna, ocyLwecTBigemMoro B
ABC?

9. OcobeHHOCTK NpoLecca cxaTus.

10. OcobeHHOCTM NpoLecca paclUMpeEHUs.

MpakTnyeckoe 3aHaTMe Ne10. NMoarotoBka [1IBC K nycKy, nyck,
ob6cnyxuBaHue Bo Bpemsi pabotbl. OcTaHOBKa ABuraTtens

Llenb pabomei:
MpnobpeTeHne NpakTUYEeCKMX HaBbIKOB B NOArOTOBKE ABMraTens K nycky, nycke

N nporpesaHnn asuratend.

MamepuanbHoe obecrieyeHue:

[Buratenu, yctaHoBneHHble B nabopatopun [BC.

OTton paboTe AOMKHO NpealecTBOBaTb MPaKTUYECKoe 3aHsATME, B KOTOPOM
yyalmecs 3HaKOMATCS C ABuratenem, oOCnyXuBawWMUMM €ro MexaHu3Mamum WU
cuctemMamu.

Mepen paboton cnegyetr HaNOMHUTL O HeobxogMmocTn cobnogeHus
nocrnegoBaTenbHOCTU B OENCTBUSX MPU MOLArOTOBKE YCTAHOBKM M BHUMATENbHOCTU
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npu BbIMNONHEHUN Kaxkaon onepaumn. OCHOBHbIM PYKOBOASALMM [AOKYMEHTOM Mpu
MOAroTOBKe [ABMratensl K Mycky, Npu nycke v nporpeBaHumn senstotcs "lMpasuna

TEXHUYECKOW aKCnnyaTauum amsenen Ha cygax MuHpbeioxosa CCCP", nag. 1982.

[TopsiOok ebinonHeHuUs pabomel.
1. MoaroToBKy cnefyeT HauynHaTb C OCMOTpa ABuratens: nNpoBepuTb 06LLyto
FOTOBHOCTb ABUratens: 3akpbiTbl NN FIOYKW, HET NM Ha ABUraTtene WMHCTPYMEHTA,

BeTown n 1.4.

2. [MpoBepuTb MacrsiHylo CUCTEMY ABUraTens:

a) 4OCTaTOYHO N Macna B KapTepe ABUraTensi Unn LUCTEPHe;

0)NpoBEPHYTHL LWeneBble UIIbLTPbLI FPYOOM OYUCTKM M OTKPbITb KpaHbl Ha
MarucTpanu nogsoga macna K (punbtpam TOHKOM OYUCTKK;

B) HayaTb MpOKayKy ABuraTenst MacroMm, OOHOBPEMEHHO MpoOBOpaYvMBas
KosnieH4yaTbI Ban Npu OTKPbITbIX MHANKATOPHbLIX UM AEKOMMPECCUOHHbIX KranaHax Ha
umnuHapax;

r) npoBopauyvBasi Apuratenib, ybegutbCss B TOM, 4YTO OH BpawaeTca C
AOCTaTOYHOM IErkoCcTbl, COOTBETCTBYHOLEN €ro HOopmarnbHOM COOpKe; Nerkoctb
BpaLLEeHUs onpeaensieTcst no yCunuio, npurnaraeMomy K pblyary BanonoBOPOTKWU, UIn
Nno nokasaHW amnepMmeTpa, YCTAHOBIEHHOrO B UenW  anekTpogsuratens
BasIONOBOPOTHOIO YCTPOWCTBA;

A) NpoaosmkaTh NpoKadky mMacrna v BpaweHue ABuratens, noka us Hambonee
yAaneHHbIX OT Hacoca TOYEK MaCNAHON Maructpanu He OyaeT BbIXOAUTb CMSOLLHbIM
NnoTokoMm, 6e3 ny3blpbkOB BO34yXa, Macrio; 3aKOHYMB MPOKaYKy ABUraTtesii Macriom,
YCTaHOBUTb KflanaHbl CUCTEMbI B MOMOXEHMe HopMaribHoW paboThl;

3. lMpn HM3KOM TemnepaType OKpyXKalLLero Bo3gyxa U Hanmumm cneumanbHbIX
YCTPOWNCTB (3NneKTporpenok, 6onnepos) o4HOBPEMEHHO C NPOKAYKoOM Macra npuBecTu
B [OEencTBMe CcuUCTeMy MporpeBaHnsa BoAbl B Onoke. [1ns CokpalleHus BpemMeHu
nporpesa OTKNHYNTb XOSOAUNBHUK BOAbI, TO €CTb NpOKaynmBaTb TEMYH BOAY TOSbKO
B Groke mMalmnHbl. 3aKOHYMB NPOrpeB, YCTAaHOBUTbL HOPMarbHbIN X0 B 611oKe, OTKpbIB
Te KpaHbl, KOTopble ObInM 3aKkpbITbl B Nepuog nporpesa. [poBepuTb YypoBEHb BOAbI B

cucteme, Npy HeO6XOAMMOCTUN AOMONHUTL CUCTEMY [0 KOHTPOJSbHbIX YPOBHEMN.

4. npOBepI/ITb NIerkoCTb Xo4a KrnanaHoOB Ha KpbIlWKe uunnHagpa, ncnonb3ya and
3TOro cneuymanbHbIN pbiyar. Ecnu wToKM KnanaHoB MMEKT MaclieHKW, 3anofIHUTb UX

MacCrioM.
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5. MpurotoBuTb Kk paboTe NybpmnkaTopbl CUCTEMbBI CMa3Kn UUIMHAPA, 3anoSfTHUTb
MX MacrioM A0 KOHTPOJSIbHOrO YPOBHS, caenaTtb 5 - 6 o6opoToB Banuvka nybpukartopa .

6. [poBepnTb TONMMBHYIO CUCTEMY ABUraTensi, HayaB CO Crycka OTCTOS BOAb!
M3 pacxodHOW UMCTepHbl. 3anofiHUTb PAacXOAHYH UUCTEpHY TonnueoM. OTKpbITb
noaBOASLLYI0 MarucTpasnb OT pacXO4HOW LMCTepHbl K HacocaMm. [NpokayaTb cuctemy
«HacoC BbICOKOro [AaBrieHns — opcyHka». [Ona aToro Ha (OpCyHKax OTKPbITb
KnanaHbl yaaneHus BoO3dyxa W, MOCTaBMB PYKOATKY ynpaBneHWs Hacocamu B
nonoxeHne HanbonbLLen nogadn, NPMNOAHMMAaThL crneumarnbHbIM pbl4aromM nIyHXepbl
A0 Tex nop, Noka u3-noj KnanaHoB yaaneHus Bo3ayxa He 6yaeTt BbIXOAUTb CNIOLLHas
CTpys TonnmBa. 3aKpbiTb KnamaHbl Ha. POPCYHKax, coveTash 3TO C HarHeTalLum
X0OOM nnyHxepa. PyKOATKY ynpaBfeHuss HacocaMu YCTaHOBUTb B MOSIOXEHue

nyreBson nogayw.

7. YbeantbCa B MCNPaBHOCTM BCEX 3BEHbEB rasootBoda. [lpoBeputb
OTCYTCTBME B [fylumMTene w BbINyCKHOM TpybonpoBoga BOAblI W HecropesLlUero
Tonnmea: MNpu obHapyxeHun yaoanutb nx. OTNOXEHUA pekoMeHayeTCa yaanuTb cpasy

nocrie OCTaHOBKU ABUraTend, korga CMOJinCtblie 0Cagkm UMeroT He6OJ'IbLIJyIO BA3KOCTb.

8. OcMoTpeTb BecCb BarnornpoBO4 OO0 OeraByAHOro canbHuka. [JenaBygHble
CanbHWKN O0SKHBI OblTb 3aTSHYThI TakK, YTOObl Yepe3 HUX NpocavMBannCb OTAESbHbIE
Kannu Boabl. Y6eauTcs B UCNpaBHOCTM NpuBoga 0TOopa MOLLHOCTKM, NpMBOAA AaTymKa
anektpotaxomeTtpa. O6xaTb TaBOTHULY CMaskM OMOPHbIX W  AenaBYAHOrO
nogwunHukos. [pu HannuMm pesnHOBLIX AenaBYAHbIX MOALMMHUKOB OTKPbIThb

KranaHbl Ha nogavy 3360pHOIZ BOAbl K NOALUUMHUKY.

9. 3anonHuTb NyckoBble GanmnoHbl cxaTbiM Bo3ayxoMm. OTKpbITb MarmcTpanb oT
KoMnpeccopa k 6annoHamM 1 yoeanTbCcs B TOM, YTO NPY 3TOM OLINMBOYHO HEe OTKpbINach
mMarucTpans Ha gasuratenb. CnycTuTb OTCTOM Macra W Boabl M3 6annoHoB U
XOnoaunbHUKa. Mepen MyCKOM NpoBEpPUTL komnpeccop, cobnopas
nocrenoBaTenibHOCTb:

- NPOBEPUTbL COBPAHHOCTb BCEX Y3OB M YCTAHOBKY 3aLLMTHbLIX KOXYXOB;

- NPOBEPUTL HaNM4Me Macrna B CUCTEME CMa3KW;

- MpokayaTb, ecnM 3TO BO3MOXHO, Macro no cucteme cmasku u yoeautbcsi B

NIerkoCcTn xoaa,
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- 3aKpbiTb MNPUEMHbIA KpaH BO3dyXa Ha KOMMpPeccope W OTKPbITb KpaH
npodyBaHWSA Ha XONOAWUSIbHWKE MMM Marnctpanu; npueMHbl knanaH Ha 6annoHax
AOJTKEH ObITb 3aKpbIT;

- NYCTUTb KOMMPECCOopP; YCTaHOBUTbL HeOBXoQMMOe AaBreHne macna B cucteme
CMa3sKu; NyCTUTb OXMa)KaaroLLyo Boay;

- OTKpPbITb KnanaH Ha 06annoHax; nnaBHO OTKPbITb MNPUEMHbIA KpaH Ha
KOMMNpeccope W 3akpbliTb KpaH npoayBaHus (M3MEHMBLUMXCA 3BYK paboThbl
KOMnpeccopa yKkasblBaeT na Hadano HarHeTaHus BO3ayxa — NPOBEPUTb 3TO TaKXKe U
Mo KOHTPOSbHbIM MpuMbopam: MaHOMETP NepBOW CTYMNeHW [OOIMKeH MoKa3bliBaTb
fAaBneHne He Hmxe 5 - 8 Kr/cm?);

- MpYM HanosHeHun GannoHOB BO3AyxoM, 4vepe3d 5 - 10 MUHYT npogyBaTb
MarmcTparnb, XONnoaunbHUK M GannoHbl M ygansTb M 3TOM CKOMUBLLYKOCS Bogy W
MacCnsHy0 3MYIbCUIO;

- 3aKOHYUTb HanosnHeHne 6annoHOB NOAPLIBOM NPEeAOXPaHMUTENBHOrO KranaHa,
3aKpbITb B NEPBYIO ovepedb NMPUEMHbINA KpaH Ha KOMMApeccope, 3aTeM OTKPbITb KpaH

npoayBaHNA B XONoOUIbHUKE U 3aKpbITb KilanaHbl Ha OannoHax.

OcTtaHoBUTbL kKOMMpeccop. 3akpbiTb KnanaH oxnaxgarowen soabl. OTKYMTL
OT ABuraTerns BarionoBOPOTHOE YCTPOMCTBO, MOCMEe Yero MOXHO cyntatb paboTbl Mo
noaroToBke ABuUratens K AeNCTBUIO OKOHYEHHbIMU. [JONOXWUTb O FOTOBHOCTM OU3ens K
nycKy.

Myck nponcxoauT B criedytoLlen nocnenoBaTenbHOCTH:

1. NpoBepuTb, OTKPbITbI NI UHOMKATOPHbIE KIanaHbl.

2. MNMpoBepnTb NONOXEHNE PYKOATOK yrnpasneHnsa (MaxoBukoB). OHW OOSKHbI
CTOSAATb Ha MO3ULMM KCTOM.

3. Hdatb komaHgy OTKpbITb MNYCKOBOW BO34yX Ha pABuratenb. [lpoBepuTb
NCMNOSHEHNE NO NoKa3aHUK MaHOMETpPa Ha MOCTY ynpaBfieHus.

4. [aTtb KOMaHOy OTKpbITb Ha ABuratenie BO34YLUHbIM KranaH C pPyYHbIM
NpUBOAOM.

5. lpegynpeamB OKpyXawwWmMx O NpeacrtosiemM npoBOpayYnBaHvMK, MNnNaBHO
NoCTaBUTb KpaH ynpasreHust (PYKOATKY, MaxoBKK) B NO3NLMIO «nyck». [NpoBopaymBaTtb
aBuraten BO3gyxoMm 6e3 nogayu TonnvBa B TedeHum 3 - 5 cekyHa. Boicnywartb
coobuieHmne HabnogatLwmx, KOTopble AOSMKHbI HaxoauTbCa BOMM3N WHOMKATOPHbIX
KnanaHoB, O BMAE CTPyMW, BbIXOOAWMX U3 KnanaHoB. Ecnu B uunuvHape B MOMEHT

npoBopavnBaHna Ha Bo3gyxe 6bina Boga, To oHa OyaeT BbibpoLleHa U3 OTBEpPCTUS

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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WHOWKATOPHOro KnanaHa u nerko obHapyxutca. B aTom cnyyae HemenneHHo
npekpaTuUTb NYyCK U YCTaHOBUTb MPUYUHY MonagaHus Bogbl B umnuHap. Ecnu Boga B
uunuHgpax He obHapyxeHa, AaTb KOMaHAy 3aKpbiTb MHONKATOPHbLIE KNanaHbl.

6. BHOBb npenynpeantb OKpyxawwux O nycke. PasBepHyTb ABuraTtenb Ha
BO3JyXe W, NpekpaTuMB nogady Bo3gyxa, NepeBecTU opraH ynpasfieHUs B NO3ULUIO
«paboTa». [Ana 6e30TKa3HOro nycka Ha KOPOTKMIA MPOMEXYTOK BPEMEHU MOCTaBUTb
opraH ynpasfeHust B MNO3MUMIO, COOTBETCTBYHOLLYID Nojada TOMfMBa Ha CpefHuX
obopoTax asuratens, a 3atem, yéeauBlnCb B TOM, YTO ABuUraTenb Havan paboTaTb,
CHMXaTb 060POTbl 40 MUHUMASbHO YCTONYUBBIX.

7. BHUMaTenbHO paccMoTpeTb MoKa3aHus NpMOOpPOB Ha MOCTY ynpaBneHus.
Ocoboe BHMMaHMe o0b6paTuUTb Ha MNOKa3aHUS MaHOMETPOB cUCTEMbl cmasku, [lpwu
n3NUWHe OOMbLWIOM [JaBfeHWn mMacrna B CUCTEME CMasku, 4YTO MOXeT ObITb
cnegctemem  Gonblon  BA3KOCTM  Macna, [AdaTb KOMaHdy O perynupoBaHum
NpOV3BOAMTENBHOCTM Hacoca.

8. [laTb kOMaHAay ocMOTpeTb ABuratens. [1pn aTom cneayer:

- MPOKOHTPONMPOBATb MMOTHOCTb 3aKPbITUS JIIOKOB M OTCYTCTBME NOATEeKaHWUs
mMacna;

- MPOXoAa Mo nnowagkam, NpocnyLwaTtb ABUraTenb U HaBeLeHHbIE MeXaHN3Mbl;

- MPOKOHTPONMPOBATbL PYKOM HarpeB naTpybkoB, MNOABOAALMX BO3AyX OT
rMaBHOM MarmcTpanu K nyckoBbiM KrnanaHam. Ecnn obHapyxuTca HarpeB naTpy6bka,
YTO MNPOUCXOAMUT TMpPU HENMOTHOM MOCadKe Ha T[He3do MyCcKOBOro KnanaHa,
NMKBUOMPOBATL 3Ty HEUCNPAaBHOCTb;

- Ha KOpPOTKMM MPOMEXYTOK BpemMeHun (2 - 3 paboumx xoda) OTKpPbITb
WHOWKATOPHbIE KnanaHbl U MOCMOTPETb Ha BWUA BbIXOASALLEN CTPyW: NpuU HOPMasnbHO
paboTatoLlem UMnMHape CTpysa MMeeT Nerkyto ObIMHOCTb;

- eCnn Ha opCyHKax UMEKTCS ykasaTenu nogbema urnbl - NpoBepuTb paboTy

JPOPCYHOK.

Myck aABuraTens ¢ NOMOLLbO cTapTepa

[OBvratens, NyckawLlMINCa CTapTEPOM, NOAroTaBNMBaeTCs K AEWCTBUIO TaK Xe,
Kak ykasaHo Bbllle. M3 noaroToBUTenbHbIX OEWCTBUA MOXEeT OblTb WCKMoYeHa
onepauus NPoKa4ykM mMacna, Tak Kak CTapTepoM MycKawTca ABUraTenu HeGonbLUION

MOLLUHOCTWU, ONA HEKOTOPbLIX NMPOKayka CUCTEMbI HE ABJTAETCA obsi3aTenbHoN.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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1. Y6eantb B MNOMHOW TOTOBHOCTW ABUraTens W 3aMKHUTE KHOMKOM Lerb
yrnpaBneHus CTapTepoMm - MO XapakTepHOMYy 3BYKy ybeauTecb B TOM, YTO cTapTep
Hadan paborarb.

2. [ina obecneveHnsa nycka cnegyer:

- y kapbiopaTopHOro gsuratens yMeHblUTb CeYeHne BO3AYLUHOro naTtpyobka
kapb6ropaTopa, NPUKPbIB €ro 3aCriOHKOWN;

- y An3ens BBeCTU B AeNCTBME CUCTEMY AEKOMMPECCUU, KOoTopas BbIKNYaeTcs
nocrie 4OCTaTO4HOro pasroHa AgBuratens;

-y Au3ensa C BO3QYyLLHOM KaMepon caenaTb MEPEKNOYEHNs, KOTopble
obecnevnnu Obl NOBLILEHHYHO CTEMNEHb CXaTUS.

Bce pamsenu oObIMHO nyckakoTcAa npyv Havbonblien BO3MOXHOM nojaye
TonnmMBa, MNoOCnAe nMnycka nogada TOnnMBa YMEHblUaeTcss OO0  KONU4YecTBa,
obecneynBatoLLEro ycTtondmsble 060poThI.

3. Ecnv pgusenb wnmeer yctpoucteBa, obecneuyvBarowimne nyck (cBeuu
HakanuMBaHus, CENUTPOBbLIE NATPOHbI), TO 3TU YCTPOMCTBA MNOLrOTaBAMBAKOTCA A0
BKMNtoYeHnsa ctapTepa. CenuTtpoBble NaTpoHbl, rOPeHne KOTopbIX npogosmkaetcsa 20 -
30 ceKyHO, [OOMMKHbl 3aXuratbCsd C Y4YeTOM BPEMEHW WX TOPEHUs, a CBe4n
HaKanmBaHWs BKNOYAKTCA OQHOBPEMEHHO CO CTapTEPOM.

lMocne nycka gsuraTenb JOMMKeH npopaboTaTb Ha XONOCTOM XOAY HECKOMbKO
MUHYT, 4TOObI MPOrpeTbCsl, 3aTEM MOXHO BKIOMaTb Harpysky. [lepeBoa asuratens Ha
nosiHoe 4mcno obopoToB cpasy Xe nocrne nycka Bne4veTt 3a cob60in NoBbILEHHbIA N3HOC
TPYLLUMXCHA NOBEPXHOCTEN N HEPEAKO CONPOBOXAAETCS 3aedaHNEM MOPLUHEN.

Mpn pe3koM NOBbIWEHMM Harpy3ku B nepuoq nporpeBaHus  ObICTPO
HarpeBalTCA MOpLHM 1 6onee MegneHHO-UMNMHAPOBbLIE BTYNKN (OHW OMbIBaKOTCA
oxnaxgawLlen BOAOW), BCNeacTBME Yero pes3ko YMEHbLUATCA 3a30pbl  Mexay
BTYNKAMW M NOPWHAMK. B 3TOT MOMEHT BA3KOCTb Macrna, He Yycnesawuwero
NMOSIHOCTBbIO MPOrpeTbCss BO BCen cucteme, Gomnbwas. B pesynbTaTe noBblwaeTcs
AaBleHne B CMCTEME, M YacTb Macrna nepenyckaeTca peayKUMOHHbBIM KranaHoMm. 31O
NPUBOANUT K HEOOCTAaTOYHOM CMa3Ke NOoALNNHMKOB 1 AeTarnemn NnopLHeBOn rpynnbl.

Ecnn Harpyska gsuratenst yBenuumBaeTcsl MOCTENEeHHO, TO Macno ycnesaeT
XOpOLWO nporpeTbcd. B aTOM cnyyae paBHOMEPHO MPOrpeBaroTCsa U AeTanu WwaTyHHo-
NOPLUHEBOW rPynnbl, NO3TOMY YMEHbLUAETCHA UX U3HOC B Nepuno NporpeBaHus.

MpooomKknTenbHOCTL  NPOrpeBaHns  3aBUCUT OT Tuna ABuratens, ero

MOLLLHOCTHU, BbICTPOXOOHOCTM U KOHCTPYKTUBHbIX 0cOGeHHOCTe. MNepron nporpeeaHme

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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apuraTtenen marnon MOLLHOCTM C ManbiMU pasMepamu getanen un ¢ 6onee TOHKMMU
CTEHKaMW MeHbLUe, YeM aBuratenen 6onbLUen MOLLHOCTH.

Ana JocTuXeHus nonHoro xoda (HOMWHANbLHOW Harpysku) mnocne nycka
XOSIOAHOro ABuratesnis Npou3BogAaT CTyneH4aTtoe nporpeBaHne. Hanpumep, Harpysky
00 50 % HOMWHaNbHOM MOLLHOCTM NOBLILWAKT HE MeHee 7 MUHYT, oT 50 go 100 % - He
meHee 10 MuHyT. OGbIMHO MPOAOCIMKUTENBHOCTL Mepexoga C OAHOro pexuMa Ha
ApYron ykasaHa B 3aBOJCKOM MHCTPYKLUMWM NO SKCnyaTaunm gBuraTens.

[Mocne kpaTKOBpEMEHHOW OCTAHOBKW, eCnn TemnepaTtypa oxnaxjaroLllen soabl
Ha Bbixoge nocne nycka He Huxke 30°C, ANUTENbHOCTb Nepexoda Ha Harpys3ouHble
peXnmMbl MOXET ObITb COKpaLLleHa NpMMEpPHO BOBOE.

Ana pgeuratens, paboTawwero Ha rpebHOM BUHT, MOCTeneHHas Harpyska
AOCTUraeTcsl, NOBbILLEHMEM 4Ymucrna obopoTOoB, AONEBLIM Harpy3kam COOTBETCTBYET
cnegytoulee Yncne obopoToB:

25 % HOMWHaNBbHOW MOLLUHOCTU — 63 % HOMWHaNbHLIX 060POTOB;

50 % HomuHanbHoM MoLHOCTU — 80 % HOMWHaNbHLIX 060POTOB;

75 % HOMMHanNbHON MOLHOCTU — 91 % HOMMHanNbHbLIX 060POTOB.

B ycraHoBkax ¢ BPLL, nocne npurpesa Ha XONocToM xody, ABUraTenb OOSMKeH
OblTb HarpyxeH (B COOTBETCTBMM C yKa3aHUSIMU WHCTPYKUMM 3aBOOA-U3roTOBUTENS)
nyTem noBOpOTa Jonactel BUHTaA B MOMOXeHue, onpegendemoe T Tpebyemon

CKOPOCTbIO cyaHa.

KoHmporbHble 80rpocsi:

1. lMoyemy npokaumBaHwe ABUraTenss MacrioM OOSMKHO MPOUCXOAUTb Npu
OAHOBPEMEHHOM MOBOpPAYMBaHMM KONeH4YaToro Bana?

2. Y10 MOXeT NpenaTcTBOBATL NIErKOCTU X04a KnanaHa uunuHapa?

3. MoyeMy Hy>KHO nyckaTb KOMMPECCOP C 3aKPbITbIM NPUEMHbBIM KpaHOM?

4. MNoyeMy HarHeTaHue B GanmnoHbl NMyckoBoro Bosayxa AasneHnem 30 kr/cm®
NPONCXOANT ABYXCTYNEHYaTLIM KOMNPECCOPOM?

5. Mouyemy npu nycke apuratensi AaeTcsa yBenuyeHHas nogava tonnvea?

6. MNoyemy B UMNUHOpe aBUraTens MoxeT NosSBUMTbLCA Boaa?

7. Yto npeacraesnseTt cobon crtaptep?

8. MNMo4yemy OO0 cux NOP UCTOYHUKOM MUTAHUA CTapTEPOB ABMSETCA CBUHLIOBbLIN

aKkKymynstop?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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Mpaktnyeckoe 3aHATMEe Ne11. OnpepmeneHue 4yacoBoro W yaenbHOro

pacxoana TonnuBa

Llenb pabomei:
MpnobpeTeHne NpakTUYECKNX HABLIKOB B ONpeaeneHnn 4acoBoro 1 yaenbHOro

pacxoda TonnmBa Ha ABuUraTterne.

Mecmo nposedeHus pabomsi:

JTabopatopusa cygosbix [ABC.

MamepuanbHoe obecriedeHue:
1. [Osuratenb mapku 6NVD-26.
2. MepHble 6akn ons 3amepa pacxoga Tonnuvea.
3. CekyHoowmep.
4

HedTeaeHcnmeTp.

[TopsiOok ebinoniHeHUs1 pabomei:

1. [OBuratenb roTtoBUTCA K TMyCKy, MNycKaeTcs W nporpeBaeTcsl CornacHo
WHCTPYKLUUKM NO 3KCnsiyaTauunm.

2. Harpyxaetca gsuratenb A0 HOMUHanbHoW MowHoctn 147 KBT, n = 750
06/MUH.

3. [llepeknoyaeTca KpaH B MOMoXeHue 2 W 3anofiHAKTCA MepHble 6aku
TOMNBOM.

4. MMepekntovaeTcs KpaH B nonoxeHne 1, HepTedeHCMMETPOM onpenensieTca
NAOTHOCTb TOMMMBA.

5. MNepeknoyaeTca KpaH B NonoxeHne 3, Asuratens paboTaeT Ha Tonnvee U3
MEpPHbIX BaKoB.

6. Korga ypoBeHb TonnuBa OnycTUTCA 40 PUCKU «ay», BKIKOYaeTCs cekyHaomep,
Korga ypoBeHb TOMMMBa OMyCTUTCSA OO PUCKU «O» CEeKyHOOMEP BbIKIHOYaeTCs, a KpaH
nepesBoguTCa B MNofioXeHne 1 n 3anucbiBaeTcs Bpemsi notpebnsiemoro obbema
TONAMBa MeXy puckamm «a» n «o».

3amepbl npon3BoaATcA elle 2 pasa (onepaumm 3, 4, 5, 6 noBTOpAIOTCA).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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AOBUTATENIbHOW YCTAHOBKW )
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PucyHok — 1.:
1- pacxogHas umcTepHa; 2- MepHble 6ayku;

3- kpaH; 4- aBuratenb

Obpabomka pe3ynbmamos:
1. OnpegenseTcs cpegHee Bpems 3aMmepa TonnMBa B Cek:

=T1+T2 + 75

Tep 3

2. OnpepgendeTca YacoBOW pacxog Tonnmea:

B = Vas ® Pu. #3600, Kr/yac,

qac
T,

roe
Va6 — 06bEM MexXay puckamu «a» u «o» B AMS;

P,, - MNIOTHOCTb TOMNJINBA;

z,,- Bpems notpebnsemoro obbema TonnMBa AsuratesieM Mexay puckamm «ay

M «O6» B cek.

3. Onpegensiem ahbpekTMBHLIN YAENbHbIN pacxos Tonnmnea:

b — Bltac Ke

e 1
pP. 9Kem eyac

roe

Pe — 9pdEeKTUBHAA MOLLHOCTb ABuraTens B KBT.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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OBUTATE/IbHOM YCTAHOBKW

CpaBHuBaeTcss apEKTUBHbIA yaemnbHbIA pacxod TOMMMBaA, YKasaHHbI B
WHCTPYKUUM NO 3Kcnslyatauuu ABuratensi, ¢ MOflydYeHHbIM TMpU  BbIMOMHEHUN
nabopatopHon paboTbl. YCTaHaBMMBAKTCA MNPUYMHBLI  OTKIMOHEHMI MNOSTYYEHHOrO

pes3ynbTaTa OT NacrnopTHOrO.
Jlumepamypa: [1]; [2]; [3].

KoHmporsibHbIe 80MpoChl:

1. [lepeuyncnute OCHOBHblE 3HEPro-aKOHOMWYECKME NokasaTenn paboThbl
ansenen.

2. lante onpeaeneHne nNoHATUA «AEKTUBHBIV yAENbHbIA pacxoq TOnnmMea.

3. anTe onpegeneHne NoHATUA «IHONMKATOPHbIN YAErbHbIN pacxod TOMMBay.

4. C kakou uenbto onpenensaT apeKTUBHbLIN yaerbHbIN pacxos Tonnusea?

5. Kak cBsidaHHbl Mexay cobon WHAMKATOPHbIA U 3(PEKTUBHLIN yaenbHbIE
pacxogbl Tonnmea?

3.6 Xapaktepuctukun COL

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx

lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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PucyHok — 1 BuHTOBas xapakrepuctuka gsuratens 8[KPH 74/160

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx



KMPK BIF'AP® ®I'60Y BO «KI'TY»
MO-26 02 05-NIM.01.M3

SKCMMYATALMSA MMABHOM CyOOBOW

OBUIATENBHOM YCTAHOBKM C.45/71

Mpaktnyeckoe 3aHATME Ne12. CHATMe Harpy3o4HbIX XapaKTepuCcTUK
cyposBbix [1BC.

Llenb pabomoi:

MprobpeTeHne NpakTUYEeCKMX HABbLIKOB B CHATUM Harpy304HbIX XapaKTepuCTUK

[n3enb reHepaTopoB.

Mecmo nposedeHusi pabomsbi:

JTabopaTopus cygosbix ABC.

MamepuanbHoe obecriedeHue:

. [ABuratens mapku 6NVD-26.

. Harpyso4yHoe ycTponcTtso.

. MepHble 6akun ons 3amepa pacxoga Tonsvea.
. MakcumeTp.

. HedbTepeHcnmeTp.

. CekyHgomep.

~N o 0o b~ W0DN

. lUTtaTHbIE TEPMOMETPBI.

[Mopsidok ebinoniHeHUs pabomeai:

1. [Buratenb roToBUTCA K MyCKy, MyCKaeTCcsa W MporpeBaeTcsa COrfnacHo
WHCTPYKLMKX NO 3KCMnyaTaumm.

2. CHumaeTtca Harpy3ka c pgeuratena (pabota Ha XOSlOCTOM — XoAy).
OnpepensoTca Npu 3TOW Harpyske yaenbHbin pacxod Tonnuea (be), MakcnmanbHoe
AasneHuve cropanuna (Pz), TemnepaTtypa BbIXSIOMHbIX ra3oB (tz). [aHHble 3aHOCATCSA B
XypHan HabnoaeHun.

3. YcraHaBnuBaeTcs Harpyska Ha gsuratenb 25%, 50%, 75%, 100%, 110%. Ha
KaXOom Harpyske onpeaensdetca M 3aHOCUTCA B KypHan HabnioaeHun yaenbHbIn

pacxon TonnnBa, MakCuMmalsibHOe AdaBJieHMe CropaHna 1M tTemnepartypa BbIXIOMHbIX

rasos.

Obpabomka pe3ynbmamos:

Mo p[aHHbIM KypHana HabniogeHun CcTposTcs  rpaduky  3aBUCUMOCTM
N3MEPEHHbIX napamMeTpoB paboTbl ABuratenss OT HarpyskM npu n = const

(Harpy3o4Hble XxapakTepuCTUKK).
[Ons noctpoeHna rpacdumka 3aBucumocTn adpdoektmBHoro KI1[ asuratens ot

Harpysku npumMeHsieTcs oopmyna:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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~ 3600
e —be Q! )

roe

be — 3P EKTMBHBLIN yaernbHbIM pacxon Tonnmea B Kr/kBT « vac;

Q; - HuM3WwaA TennoTBOpPHAA CNocoBHOCTb TOMNUBA, NMPUHNMaETCA paBHOIZ

42000 KOx/kr Tonnuea.
Mo NOCTPOEHHBIM Harpy304HbIM XapakTepuUcTUkam onpeaennTb:
1. Haunbonee aKOHOMWYHbIN peXMM paboThl ABUraTens.

2. OueHnTb TEXHMYECKOE COCTOSIHUE ABuraTens.
Jlumepamypa: [2]; [4].

KoHmporsbHble 80rpochki.

1. UT0 Ha3bIBaeTCa Harpy304HOM XapakTepUCTUKON ABuratena?

2. Kakve cygoBble Asuratenn paboTaloT No Harpy304HbIM XapakTepuctmkam?

3. Kakon pexum pabotbl gBuratens dygeTr Hanbornee 3KOHOMUYHBLIM U KaK OH
onpeaensieTcs no Harpy3o4HbIM XapakTepuctmkam?

4. Y10 NPON3ONAET, ECNN C reHepaTopa MrHOBEHHO OyaeT CHATA Harpy3ka?

5. Kakum TpeboBaHusasm Mopckoro Pernctpa cyaoxoacTBa — OOSTKHbI
COOTBETCTBOBATb XapaKTEPUCTUKU PErynsaTopoB YacToTbl BpalleHus OBuratenemn

An3enb-reHepaTopoB NPU MrHOBEHHOM cOpoce Harpy3sku?
MpakTnyeckoe 3aHATUE Ne13. CHATHE M 0OpaboTKa rpebeHOK AaBneHus.

Llenb pabomei:
MpunobpeTeHne npakTU4YECKUX HaBbIKOB B MNOArOTOBKE W NPOBeAEHUMU

nHanumposanus CAL. CHaTue n obpaboTka rpebeHoK aaBneHus:.

Mecmo nposedeHusi pabomei:

JTabopaTopus cygosbix IBC. Cyaa pbibonpombicrioBoro ¢noTa.

MamepuarnbHoe obecriedeHue:

1. [Osuratenb mapku 6NVD-26.

2. [Buratenb pbibONPOMbICIOBbLIX CyO0B.

3. MexaHu4eckumn nHankatop gasneHns mapku MU-1.
4

MexaHunyeckun nHagnkaTop gasneHna mapkm «Mawnrak».

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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5. JluHewnka.

[TopsiOok ebinonHeHuUs1 pabomei:

1. [lpou3BoguTCca nNpoBepka MCMPaBHOCTU  KOHTPOSIbHO-U3MEPUTENbHbIX
nNpnbopoB, NPOBEPSIOTCS N PEryNNPYHOTCS 3a30pbl B NPMBOAAX TOMNSIMBHBIX HACOCOB U
MexaHu3Me rasopacrnpegesieHus.

2. MNoparotaBnuBaeTcs MHAUKATOP K paboTe.

- nogbupaetca COOTBETCTBYWOLWASA MpyXuHa wHAuKatopa (npegenbHoe
AaBrneHne NpyXuHbl OOMKHO ObiTb Gorblle MaKCMManbHOrO AaBfiEHWUsI CropaHusa Ha
0,5-1 MlMa);

- CMasblBalOTCA MopLIEHeK, ocb GapabaHa M LWapHUPbl NULYLLIEro MexaHu3ma
nHaukKaTopa;

- cobupaeTcs wuHOUKATOpP, perynupyetcs npwxkatne wtudTa nuwywero
MexaHu3Ma k 6apabaHy;

- Ha 6bapabaH HageBaeTcst menoBasi bymara;

- MHOWKaTOpP NPOrpeBaeTCs Ha KpbillKe unnuHapa paboTatoLlero asuraTens.

3. [suratenb rotoBUTCA K MYCKy, MycKaeTcsas W MporpeBaeTcs CcorrnacHo
WHCTPYKLUUKN NO 0BCy>XNUBaHUIO.

4. Harpyxaetca asuratenb 4o HoMmuHanbHowm Harpy3kun (Ne = 147 KBT, n = 750
06/MURH).

Mpyn MHONUMPOBAHUM MAaBHbLIX CYO0BbIX AM3enen pexum paboTbl JOMKEH ObITb
YCTAHOBMBLUNACA HOMMUHAamNbHbIA UM 6Nu3kMn K Hemy, HO He MeHee 85%
HOMUHanNbHOro. BonHeHne mMopsa He OOoMmKHO npeBbiwaTb 3 G6anna. Kypc cyaHa He
AOIMKEH N3MEHATBLCA.

5. OTkpblBaeTCs MHAOMKATOPHbIA KpaH W npogyBaeTcs UunuvHAp OBuraTens,
3aKpblBaeTCs MHONKATOPHbIN KpaH.

6. YcTaHaBnuBaeTCsa WHOMKATOP Ha WHOWUKATOPHOM KpaHe MnocpeacTBOM
WHONKATOPHOW ramku.

7. Mwywmn WtnT NogBoAUTCSA U NPMXKUMAaETCs K MenioBon Bymare n TaHeTca
WwHyp. bapabaH noBopaynBaeTcs Ha Menoson Oymare, Bbl4epyMBaeTCs
ropusoHTanbHas atMmocdepHas NMMHUS.

8. OTKpbIBaeTCS MHAMKATOPHbIV KpPaH.

9. [llocpeacteBoM LHypa YyCTaHaBNMMBaeM MECTO ANsl CHATUS TpebeHKu,

NpwxMMaem NULYLWIA WTUEGT K Menoson bymare n HeMHOro nosopadnsaem b6apabaH

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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(cnerka TaAHeM 3a WHyp). B pesynbtate Ha Oymare BbldepumBaeTcs rpebeHka
AaBleHns cropaHus.

10. dukcupyem Temnepatypy oTpaboTaBLUMX FA30B BbIXOAALMX M3 LAHHOMO
uunuHapa.

11. Ecnn wHCTpyKUuMen no 3akcnnyataumm npegycMoTpeHo onpeaeneHue
AaBMeHNsT KOHLA CXaTusa B UUNMHAPE MPUM HOMUHANBHOW Harpyske, TO BbIKNOYaeTCca
TONSIMBHBIA HACOC U PAOOM CKMMaeTca rpebeHKa AaBneHnst KoHLa CxaTus.

12. 3akpblBaeTCA UHAMKATOPHbIV KpaH, OTAAETCS HakngHas ravka u CHUMaeTcs
nHaukaTop.

13. Ha rpebeHke 3anucbiBaetcss Homep uunuHapa. [ogobHble rpebeHkn

AaBMEHUN CHUMAKOTCS C OCTalbHbIX UnnmMHOpPoOB.

Obpabomka epebeHok:

1. Ha rpebeHke 3anucbiBaeTcss MacwTab npyxuHbl MHAWKaTopa, gaTa ee
CHATUS 1 HOMep asuratens (Hanpumep, OMNe1).

2. JlnHenkon 3amepsieTcs BbiCOTa rpebeHKu.

3. OnpepnensieTcs gaBneHMe CropaHus U OaBfeHWEe KOHUA CXaTusa B KaXKooM
uunuHgpe no popmynam:

h h
P,=——2—MIla, P, =——Mlla,

z
npyacursl npYyHCUHbBL

roe

hz — BbicoTa rpebeHku B MM;

Mnp — MacwTab NpyXuHel nHankatopa B mm/Mla.

4. CpaBHuMBalOTCA MOMy4YeHHble napameTpbl paboyero uukna pgusena c
YKa3aHHbIMW B MHCTPYKUMM MO OOCNy>XMBAHWIO U AenaeTtcs BbiBO4 O KadecTBe
perynmpoBKy.

5. PesynbTaTbl 3aMepoOB 3anuCbiBalOTCA B XypHan TensoTeXHUYECKOro

KOHTpONS.
Jlumepamypa: [1]; [6].

KoHmporbHble 80Mpochi:

1. C kakou uenblo cHUMatoT rpebeHkn gaBneHma?

2. Kak 4yacTto cHumatoT rpebeHkn gaBneHnsa?

3. Kakue npnbopbl NPUMEHSIIOT ANsl CHATUA rpebeHoK gaBneHms?

4. [Ina Kaknx cygoBbIX Au3erien NPUMEHSAIOT nHamMkaTopbl Tuna «Manrak» ?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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5. nsa kakmx COL npumeHstoT nigukaTtopsl Tina MAN-17?
6. Kakue npubopbl, KpOME MEeXaHW4YeCKMX WHOMKATOPOB MNPUMEHST Ond

n3MepeHnsa gaBreHns B umnuugpax cygossix ABC?

MpakTuyeckoe 3aHaTne Ne14. NpoBepka paBHOMEpPHOCTU pacnpeaeneHus
Harpyskuv no uunuHapam asurartens
Llenb pabomoi:
MpnobpeTeHne npakTUYeCKUX HaBLIKOB B  MPOBEPKE pPaBHOMEPHOCTU
pacnpefeneHvss Harpysku no UunuvHApam ABuratens, adanmse noslyYeHHbIX

pes3ynbTaTtoB 1 NpoBeAeHUn nocneayowen perynuposkn COL npn HeobxoanmocTu.

Mecmo nposedeHusi pabomsbi:

JTabopaTopus cygosbix [1BC.

MamepuarnbHoe obecrieyeHue:
1. [Osuratens mapku 6NVD-26.
2. MakcumerTp.

3. MNumeTp mapku I1-3.

4

LLTaTHble TepMOMETPHI.

[Mopsidok ebinonHeHusi pabomei:

1. TlpousBogutca npoBepka MCNPaBHOCTM  KOHTPOSIbHO-U3MEPUTESbHBIX
npubopos.

2. MNoprotaBnueaeTcs k pabote MakcumeTp u NumeTp cornacHo MHCTPYKUMK MO
aKcnnyaTaumm aTux npnbopos.

3. 3anyckaeTcs W nporpeBaeTcs ABuraTesib  COrMMAacHO WHCTPYKUMKW MO
obcnyXuBaHuio asuratens.

4. HarpyxaeTcs gsuratenb 40 HOMUHanNbHOW Harpy3ku (Ne = 147 KBT, n = 750
06/MVH).

5. OTKpbiBaeTCs WHAMKATOPHbLIN KpaH MepBOro uunuvHapa, npou3sBoguTcA
npoaysKa uunuHapa.

6. 3akpblBaeTCA MHANKATOPHbIN KpaH 1 3aKpennseTcs Ha KpaHe NMMeTp.

7. OTKpbIBaeTCA WHOUKATOPHBLIN KpaH M 3amepsieTcs cpefHee OaBneHue no

BpemeHun Pr,.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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8. 3akpblBaeTCA WUHOVKATOPHbLIN KpaH W 3akpennsaeTca Ha KpaHe MakCUMeTp.
OTKpbIBaeTCA NHONKATOPHLIN KPaH.

9. 3amepsieTca MakcumanbHoe AaBneHue cropaHusa Pzi, MlMa.

10. Mo wraTHOMY TepMOMETPY 3amMepsaeTcs TeMnepaTypa BbIXIIOMHbIX ra3oB Ha
nepBoOM UunuHape.

11. BbIkno4aeTcs TOMMMBHBLIN HACOC MNEpPBOro UMMMHAPA W MaKCUMETPOM
3amepsieTcs AaBNeHne KoHLa CxaTusi NepBoro UnuHapa.

12. 3akpblBaeTCa WHOWKATOPHLIN KpaH, MaKCMMETP CHMMaeTcs C NepBoro
uunuHapa.

Ha octanbHbIX LuunMHapax npou3BoauMTCA 3aMep 3TUX Xe napameTpoB (NMYHKT
5,6,7,8,9,10,11).

13. 3anonHseTcsa Tabnvua 3aMepoB NapameTpoB.

TABJIMUA — SAMEPOB NMAPAMETPOB

Ney /MapameTp P Pc P P

1

2
3
4
5

6

Cp. 3Ha4veHue

Obpabomka pe3ynbmamos:

1. CpaBHMBalOTCA 3HA4YeHUsI WU3MEpPEHHbIX napameTpoB Pz, Pc, t: Bcex
LUUITMHAPOB C NpeAenbHbIMU 3HAYEHUAMMN 3TUX NAapaMeTPOB, YKa3aHHbIX B MHCTPYKLUK
no aKkcnnyataumu asuratensi. Bce napameTpbl 4OMKHbI OblTb B 3a4aHHbIX Npegenax.

2. OnpepensieTcs cpegHee 3HaveHWe Kaxporo napametpa Pzep, Pcep, tz cp,

Pr,,,.

3. OnpenensaTcsa OTKNOHEHUSI 3HAYEHMI NapamMeTpoB Kaaoro uunuHapa ot

cpeaHero 3HadyeHns B % no goopmynam:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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Pz, — Pz
APz, = —— % ¢100%,

Pc, — Pc,
APc, = —— % ¢100%,

Pc,,

At, =22 ¢100%,
cp
Pr, - Pz,
AP7, =—1 " " ¢100%.

Pz,

Ha HomuHanbHom pexnme pa6OTbI 3HaYeHNA OTKIOHEHWUI napamMeTpoB

KaXkgoro uunuvHapa He SOMmKHbI npesbiwath (B %):

CpenHee nHgnkaTtopHoe aaBneHue Pi=%2,5%
MakcnmarnbHoe gaBreHue cropaHus Pz =4%3,5%
[laBrneHne B KOHLE cxXaTus Pc=12,5%
CpeaHee gaBrneHne no BpeMeEHHU Pr =13%
TemnepaTtypa BbIMyCKHbIX ra3os tz = 5%

Mpun GonblINX 3HAYEHMSX OTKIMOHEHUIA HEeoGXOAMMO MPOU3BECTU PEryriMpoBKY
AM3EeNns COrMacHO WHCTPYKUMM no akcnnyataumu. [lo okoHYaHun paboT no
perynupoBke pesynbTaTbl 3aHOCATCS B KypHan TenyioTEXHWYECKOro KOHTpons (ans
AV3enen, He NMELLMX MHONKATOPHOrO NpMBOAAa) M MHONUMPOBaHUS (NS AM3enen ¢

NHAWKaTOPHBLIM NPUBOAOM), KpOME TOro, AernaeTcs 3anucb B MalLMHHOM XypHare.
Jlumepamypa: [6]; [7].

KoHmporsibHble 80Mpochi:

1. C kakon uenbio NpoM3BOAMTCH KOHTPOSlb PaBHOMEPHOCTWU pacnpenerieHus
Harpysku no umnuHapam asuratens?

2. Kakne HencnpaBHOCTU MOTYT NPOU3OUTK NpU Neperpyske uunuHapa gusensa?

3. Kakne HencnpaBHOCTM MOTyT NPOU30MTU NPU HEOOrpy3Ke UunuHapa amsens?

4. Kakom Harpyso4yHbl pexmm pPEeKOMEeHOYKT npaBuna  TeXHUYEeCKOWn
aKcnnyaTauum ansenen ans npoBeeHns TeNN0TEXHUYECKOrO KOHTPONA?

5. Kakne npnbopbl UCnonb3yoT AN U3MEPEHUS AaBNEeHU B UMnNuHgpe?

6. C kakou uenbto onpefensieTcsa cpegHee AaBrieHne No BPEMEHW B LMNUHAPE
ansena?

7. KT0 1 kaknm 06pasom npon3BoauT TENMOTEXHNYECKUA KOHTPOMb AM3ensa?

8. B yeM oTnuymne ctatmyeckon n JUHaMUYeCKon perynnpoBkn amsena?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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9. Kakonm nopagok — npegBapuTesibHOM  AMHAMUYECKOW  perynupoBKu
npegycMmaTpusaeTcs npasunamMm TEXHUYECKOW SKCnyaTauumn amsenemn?

10. Kakyio nocnegoBaTesfibHOCTb PErysiupoBKM WU YCTPaAHEHUEe OTKITOHEHWUN
napameTpoB pPEKOMEHAYKT npaBuna TexHudeckom akcnnyaTaumm COO  npu

OTCYTCTBUM YKa3aHUIN B UHCTPYKLMM MO IKCMyaTaLun.

MpakTnyeckoe 3aHaTne Ne15. NpoBepka u perynupoBKka mexaHu3ama
rasopacnpepeneHusi YeTbIpexTakTHOro cyaoBoOro Ausens
Llenb pabomei:
MprobpeTeHne npakTUYeckux HaBbIKOB PEryriMpoBKW rasopacnpegeneHuns 4-x

TaKTHOro Asuratens.

Mecmo nposedeHusi pabomsbi:

JTabopaTopus cygosbix [ABC.

MamepuanbHoe obecriedeHue:

1. Wyn.

2. Asuratenu, yctaHoBneHHble B nabopatopum [1BC.

3. Habop knto4en.

[Mopsidok ebinonHeHUs pabomei:

1. YcrtaHoBuTb nopweHb B BMT npu 3akpbiTbiX KranaHax (B KOHUe Xxoda
cxartus).

2. HaxaTb pyKoun Ha KOHeL, pbl4ara KopoMbIca, CBA3aHHbIN CO LLUTAHIOMN.

3. B npoTepTbin OT Macna 3a30p Mexay pbl4aroM M LUTOKOM KramnaHa BBECTU
Habop nnacTuHokK wyna. Habop nogobpath Tak, YTOObI OLLyLLanock fNerkoe TpeHue.

4. OnpegenuTb 3a30p, CAOXUB TOMLWMHbI OTAENbHbLIX NSIACTUH LWyna.

5. Ecnu 3a3op otnu4aetcsa OT yKa3aHHONO B WHCTPYKUUW, MPOU3BECTU €ero
perynmpoBKy:

- Ha non obopoTa oTAaTh ranky, CTONOPSLLYH YNOPHbIA 6ONT;

- pa3BepHyTb YNOpPHLIN BONT, coobpasys aTO C HEOBXOOUMOCTbLIO YMEHbLLEHUS
UM yBenuyeHnsa 3asopa; NpoBepuTb HOBbIM 3a30p MO LWyny; yaepXusas OTBEPTKOMU
UMW KNIOYOM YMNOPHbIM BONT OT pasBopadvMBaHus, 3aTSHYTb MAOTHO CTOMOPSLLYHO
ravky;

- BHOBb MPOBEPUTb 3a30p NO LWyny, T.K. 3aTsHKKa rarMku Morfia ero HeCKONbKO
N3MEHUTB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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PesynbTatbl 3amMepoB 3aHeCcTu B Tabnumuy - 1.
Tabnuua - 1
Mabka 3a3opbl Mexay KOpOMbICIIaMU 1 LUTOKaMW BNYCKHOMO W BbIMYCKHOrO KNanaHos, MM
erapTenﬂ ANg ropsiyero gsuratens ANS XONOA4HOro ABurartens
A BMYCKHOW BbIMYCKHOM BMYCKHOW BbIMYCKHOM

MNMocne ycTaHOBKM 3a30pOB B MeXaHU3Me rasopacnpefenieHnst CHATb KPYroByHo
avarpammy U CpaBHUTb C AMarpamMMoi, KoTopasl IaHa B UHCTPYKLUM MO 3KCnyaTauum
asuratens. Mpu HeoOXOAMMOCTM MPOM3BECTM [OOMONHUTENbHYIO PErynupoBKy WNn

PEMOHT.

Jlumepamypa: [7]; [8].

KoHmporsbHble 80rpocsi:

1. HasoBuTe npuuMHbl U3MEHEHWA 3a30pOB B KranaHHOM MexaHu3me
auvratens.

2. K yemy MoxeT NpuBeCTU OTCYTCTBUE 3a30POB B KnanaHHOM MexaHu3me?

3. K'4yemy mMoryT npmBecTn yBenMYeHHbI€ 3a30pbl B KNanaHHOM MexaHu3ame?

4. ['pe [OMKEeH HaxoaMTbCs MOPLUEHb LUMNUHApa ABUraTens npu namepeHun u
perynmpoBKe 3a30poB?

5. [insi yero nocre perynupoBKM 3a30pPOB CHUMAETCS Kpyroeasi guarpamma?

MpakTtnyeckoe 3aHaATHe Ne16. NMpoBepka U perynupoBka
BO3ayxopacnpegerieHMsa CyaoBbIX AN3eNbHbIX ABUraTenen
Llenb pabomei:
MpunobpeTeHne npakTUYEeCKMX HaBbIKOB B MPOBEPKE WU  PEryNMPOBKE

Bo3ayxopacnpeneneHna cyaoBbiX AN3ESIbHbIX asuraTtenen.

Mecmo nposedeHus pabomsbi:

JTabopaTopus cygosbix [ABC.

MamepuarnbHoe obecriedyeHue:
1. OsuraTtenu mapok 3NVD24.
2. Pynetka.

3. Men.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx




KMPK BIF'AP® ®I'60Y BO «KI'TY»

MO-26 02 05-1M.01.113 SKCMNNYATALMSA TMABHOW CYAOBOW

OBUIATENBHOM YCTAHOBKM C.54/71

[Mopsidok ebinonHeHus pabomei:

1. PaccuntbiBaem gnvHbl Oyr 1 HAHOCMM Ha MaxoBWK ABUratens MesioMm pUCKN,
KOTOpble COOTBETCTBYIOT MOMEHTY OTKpbITUA A0 BMT u 3akpbitna sa BMT nyckoBoro
KnanaHa, nposepsemoro uunuugpa (10° go BMT oTkpbiTne, 110° 3a BMT 3akpbiTne).
PacueT anuHbl oTpeskosB Npon3soguTca no popmyne:

O ® ONIUHY _ OKDYHCHOCIU _ MAXOBUKA
e= .

360

2. [laBneHune Bo3gyxa B NyckoBbIxX BannoHax yctaHasnueaem 0,5 Mra.

3. OTKpbIBaEM MHAMKATOPHbIE KpaHbl HA LMNUHAPe ABUraTens.

4. TMpn 3aKpbITbiX 3aMOpHbIX KranaHax Ha 6GannoHe W nepeg AsuraTernem
CTaBMM MaxoOBUK B MONOXEHNE «OTKPbITUE MYyCKOBOrO KranaHa» Ha TakTe «CxaTuey.

5. OTkpblBaeM 3anopHbIN KnanaH Ha 6annoHe, OTKpbIBAaeM 3anopHbIA KranaH
Ha BO3QyLIHOM Maructpanu nepen nsuratenem, nepesoaMM MYCKOBOW pblyar B
NoSIOXXeHne «nyck». M3 MHAMKATOPHOro KpaHa AOSHKeH nonTtu Bosayx. [NepeBoaum
NYCKOBOW pblyar B NMOSIOXKEHUEe «CTOM», 3aKpbiBaeM 3anopHble KnanaHa Ha 6annoHe u
nepen Asuratenem.

6. [oBopaymMBaeM MaxoBWK MPOTUB HaMNpaBneHUs BpalleHUs Ha OSIMHY Oyrn ~
15 mm.

7. OTkpblBaeM 3anopHbIN KnanaH Ha 6annoHe, OTKpbIBaeM 3anopHbIA KranaH
nepen nBuraTternem, nepeBoAUM MYCKOBOW pblyar B MOMOXeHue «nyck». Bosgyx u3
WHOMKATOPHOro KpaHa BbIXOAUTb He formkeH. MOMEHT OTKpbITUS MyCKOBOro KriarnaH
COOTBETCTBYET MacrnopTHOMY 3HAYEHWUIO.

8. lNepeBoanm NycKOBOW pblvar B MOSIOXKEHUE «CTOM», 3aKpblBaeM 3arnopHbIn
KnanaH nepeg gsuraTernieMm 1 3anopHbIn KnanaH Ha 6annoHe.

9. CtaBMM MaxoBUK ABuUraTens B NosOXeHWe, KOTOPOe COOTBETCTBYET MOMEHTY
3aKpbITMSA NYCKOBOrO KnanaHa Ha TakTe «pabounin xon».

10. OTKpbIBaeM 3anopHbIN KranaH Ha 6annoHe, OTKpbIBaeM 3anopHbIA KnanaH
nepen AsuratenemM u nNepeBoauM MYCKOBOW pblyar B NOMOXeHWe «nyck». Bosgyx u3
WHOMKATOPHOrO KpaHa BbIXOOUTb He JOSMKEH.

11. CtaBMM nNyCKOBOW pblyar B MOSIOXKEHWE «CTOM», 3aKpbiBaem 3anoOpHbIN
KnanaH nepeq ABurateneM, 3akpblBaeM 3anopHblA KnanaH nepeq Asuratenem,
3aKpblBaeM 3arnopHbIn KnanaH Ha 6annoHe.

12. lNoBopaynBaemM MaxoBUK MPOTUB HaNpaBrieHUs BpalleHUs Ha ONUHY Oyru ~

15 MMm.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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13. OTKpbIBaeM 3anopHbIN KnanaH Ha 6annoHe, OTKpbiBaeM 3anopHbIV KrnanaH
nepen [Asuratenem, MepeBOAUMM MYCKOBOW pblyar B MOMoOXeHue «nyck». W3
WHOMKaTOPHOrO KrnanaHa JOMKeH BbIXOAUTb BO3AYX.

MOMEHT 3aKpbITUSA MYCKOBOrO KrianaHa CoOTBETCTBYET NaCnopTHOMY.

14. MNepeBoanm pblyar B NOMOXEHUE «CTOM», 3aKpbiBaeM 3anopHble KnanaHa
Ha 6annoHe 1 nepepn gBuraTenem.

Mpn  gpyrmx  pesynbTatax  MNpPOBEpKM  MPOU3BOAUTCH  perynvpoBka
perynmpoBoYHbIM 60TOM Ha NYCKOBOM 30S5IOTHUKE.

Jlumepamypa: [1]; [7].

KoHmporsibHble 80rpochl:

1. Kakoe HasHa4eHune nyckoBOW CUCTEMbI ABUratensa?

2. KaKue y3nbl COCTaBNAT CUCTEMY BO34YLLIHOMO Nycka Asuratensa?

3. Kakasa HewncnpaBHOCTb BO3HMKaeT B ABuratene npu HenpasUibHOM
perynmpoBKe MyCKOBbIX KrianaHoB?

4. Tpn KakoM MNOMOXEHUN MYCKOBOrO pblvara HaxoOuTCs BO34yX B CUCTEME
nycka gsuratens?

5. MoxeT nn HaxoanTbCHA BO34yX B CUCTEME MycKa ABuUratens npu nonoxeHum
MyCKOBOIO pblyara B NOSIOXEHUM «CTOM», «paboTan?

6. HasoBute npumepHble asbl BO3gyxopacrnpeneneHus npuv BO3AYLLUHOM

cucrtemMe nycka asurarterns.

MNMpakTu4yeckoe 3aHaTne Ne17. lNpoBepka u perynnpoBka TONSIMBHbIX
HacocoB BbICOKOIro AaBJfieHMA CyAOBbLIX Au3enen
Llenb pabomoi:
MpunobpeTeHne npakTUYeckMx HaBbIKOB B MpPOBeEpke kayectBa paboTbl u
perynuposke THBL.
Mecmo nposedeHusi pabomeai:

JTabopaTopus cygosbix [ABC.

MamepuarnbHoe obecriedyeHue:

1. AsuraTtenu mapok 3NVD24, 4ANVD24.
2. MOMeHTOCKOnMbI.

3. MeH3ypKu.

4. MaHOMeTpbl BbICOKOro AaBreHUs

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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5. CekyHpomep

6. PyneTtka

MpoBepka n perynupoBaHne THB[M npousBoantcs 06bLIMHO Ha creumanbHbIX
CTeHJax B crneyunarnbHbIX Lexax no peMOHTY U perynupoBke TOMSIMBHOM annapaTtypsbl.
B ycnosusax akcnnyaTaumm ee npon3BogaT Ha cyaHe, He cHumasa THB[ ¢ gsuraTens.

Mepen Havanom paboT no nposepke n perynuposke THBL Heobxoanmo
ybeantbca, 4To pacrnonoxeHne Metok «BMT» Ha MaxoBuke M NOMoXeHue MopLUHen
UMNMHOPOB OBuratensa npaBunbHoe (cmoTpyu  nabopatopHyto paboty  Ne3).
[MpokaymBaeTcAa TONNMBHAA cMCTeMa ABUraTenien U n3 Hee yaanseTcsl BO3ayX.

MpoBepka n perynuposka THB[ cocTtonT n3 cnegyrowmx onepaumin:

1. MNpoBepka nnoTHOCTU NNyHXepHbIx nap THBL.

2. [poBepka 1 ycTaHOBKa HyneBow nogaywu.

3. NpoBepka n perynupoBka yrra onepexxeHus nogayv Tonnmea.

4. MpoBepka 1 perynnupoBka paBHOMEPHOCTM NoAayn TOMMMBa No LMMHAPaMm.

[Mopsidok ebinonHeHus pabomei:

1. MpoBepka NNOTHOCTU NNyHXepHbIx nap THB[,

- oTtcoeauHsitotcs ot THBJI dopcyHOYHble TPyOKM BbLICOKOrO [aBreHus,
CHMMAaITCS C HACOCOB HarHeTaTesbHble KnanaHsbl;

- Ha WTyuepa HacoCcoB YCTaHaBMMBATCA MAaHOMETPbI BbICOKOIO AaBfeHUs;

- pyKosiTKa ynpaBneHus Amsenem yCTaHaBnvBaeTCs B nonoxeHwe «Pabotay,
YTO COOTBETCTBYET YCTAHOBKE HAcocCa B MOSIOXEHME NOSTHON Nogayu;

- pbl4aroM py4yHOM NMPOKaykmM co3gaeTcsa AaBfieHue TonnMBa B Hacoce, KoTopoe
yKasaHoO B 3aBOACKOW MHCTPYKUMU. ECnn Hacoc coxpaHaeT 37O [aBrieHne B TeyeHue
15-20 cekyHA (Ana HOBbIX MAYHXEPHbIX Map) U 5-7 cekyHA (Ana NNyHXepHbIX nap,
Haxo4MBLUMXCA B 3KCnnyataumm), To nnoTHocTb THBL goctatoyHas.

Ecnn nnoTHOCTb Hacoca OyaeT HWXKe ykasaHHbIX NpenenoB, TO NIyHXepHble
napbl nognexaT 3aMeHe.

Ha pBuratens [JOrmkHbl YCTaHaBNMBATbCA KOMMMEKTbl MAYHXEPHbIX nap C
pacxoXgeHnem MnokKa3aHuim no nnoTHOCTM He OGonee, yem Ha 10% oOT cpegHen
NIOTHOCTU NITYHXEPHbIX Nap BCEX HACOCOB.

2. [NpoBepka 1 yCcTaHOBKa HYNeBOW Nogayn

[MpoBepka HyneBoW nogayn Hacocamu NPOU3BOAUTCA C Lienbko obecneveHus

OAHOBPEMEHHOIO BbIKINMHOYEHNA 8C€X HACOCOB MNPV OCTAaHOBKE AN3end:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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- OTCOEUHATCA OT HACOCOB (POPCYHOUHbIE TPYOKM BbICOKOrO AaBneHus;

- Ha wTtyuep THB yctaHaBnNuBatoTC MOMEHTOCKOMbI;

- pyKOsiTKa ynpaBneHnsa asuratenem CTaButcs B nonoxexHus «Pabotay;

- pbl4arom py4yHOM NpPoKa4vkuM TOMMMBO 3aKavMBaeTCsa OO CepefuHbl Kanunnspa
MOMEHTOCKONN3;

- PyKOATKa ynpaBneHus asurateniem ctaBuTCcA B nosioxeHne «Cton», pbl4arom
py4HOM npokKadkM cHoBa npokaynBaeTcsa THB[, ypoBeHb TonnvBa B Kanunnspax
MOMEHTOCKOMOB [OSMKEeH ocTaBaTbCA Heu3MeHHbIM. [lpn nogadve TonnMBa Hacoc
perynupyeTcsa Ha HyneBylo nogavy corrnacHoO MHCTPYKLMW 3aBOAa-U3roToBuTens.

[MpoBepka n perynvpoBka HyneBoW nofayn npou3BOAUTCA OOHOBPEMEHHO C
NPOBEPKOWN N perynmpoBKON paBHOMEPHOCTU Nofayun Tonnmea No LUuMHapam.

3. [MpoBepka 1 perynuposka yrra onepexeHust nogayv Tonsmea

- OTCOoeauHsaeTcsa popcyHoUHas Tpybka BbICOKOrO AaBreHus;

- Ha wTyuep THB[ yctaHaBnmBaeTcs MOMEHTOCKOT,

- pyKosiTKa ynpaBrieHns gsuratesieM cTaBuTcA B nonoxeHune «PaboTay,

- pbl4aroM py4yHOW NPoKadky 3aKaymBaloTCH TOMMMBO A0 CepeduHbl Kanunnsapa
MOMEHTOCKONMa NpoOBEPSEMOro LMnnHapa;

- NpoBOpayuBaeTCcs [ABuUraTesnb BaflONOBOPOTHLIM YCTPOMCTBOM, B MOMEHT
N3MEHEHNSA YPOBHS TOMSIMBA B Kanunnsipe MOMEHTOCKOMa BpalleHWe npekpallator.
MpOTMB CTpenku Ha Kopryce Ha MaxOBUKe [OenakT OTMETKYy Mernom. 3amepsem
paccTosiHue «a» no obogy MaxoBuka oT oTMeTKM Ao BMT npoBepsiemoro umnuHgpa.
PyneTkon 3amepsieM OrNHY OKPYXHOCTM 0604a MaxoBuMKa B MM.

Yron onepexeHusi nogavv Tonnuea onpenenseTcs no gopmyne:

a =360a/ 7D,

roe

a - paccTosiHue, 3aMepeHHoe no oboay MaxoBuKa OT HaNMOEHHOW OTMETKU OO
BMT cooTBeTcTBYIOLLErO LNNMHOPa B MM;

D - anameTp o6oga maxoBuka B MM.

MpvBeaeHHbIN pacyeT NpoM3BOAMTCS MpU OTCYTCTBUM rpagyvpoBKn Ha oboge
MaxoBuKa.

[MonyyeHHbIN yron onepexeHus nogadn TonnmMBa [LOSMKEH HaXOAUTbCA B
npegenax ykasaHHbIX B UHCTPYKLUUKW NO SKCnnyaTauun agsuratens.

[Mpn HecooTBETCTBMM NMPOM3BOAUTCSH PerynupoBKa yrna onepexeHus nopgayuv
Tonnmea: y asuratenenn 3NVD24 oHa BbINOMHSAETCA NMOBOPOTOM KyfaykoOBOMW LUaNObI
TOMMMBHOIO HaAcoca Ha pacnpegenurensHom Barny.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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4. NpoBepka 1 perynMpoBka paBHOMEPHOCTW No4ayun TonnmBea no umMnuHapam

- NoAcCoeaMHSIOT (POPCYHOUHbIE TPYOKM K COOTBETCTBYHOLLMM Hacocam U
dopcyHkam, paboTatowmm B nape;

- (POPCYHKM YyCTaHaBNMBAKOT pPacnblIMTENSIMU BHU3 U K HUM MPUKPENnnsaoT
MepHble cTakaHbl BMecTuMocTbio 100-200 cm (nycTble cTakaHbl NpeaBapUTeSibHO
B3BELUMBALOT);

- 3aTeM C MaKCMMaribHO BO3MOXHOW CKOpOCTbi npom3BogaT 10-15 nonHbIx
nogay Hacoca pbl4aroM pyyqyHown npokadku. [locne oTcTos TOMNMBa ONpedensioT ero
Maccy W HaxogAaT Hambonbluyld M  HauMeHbllyl nogayy Hacoca. [lpoueHT
HepaBHOMEpPHOCTU onpeaenseTcs no opmyne:

K=2(A-B)/(A+B) +100,

roe

A n B - HanbonbLlee N HauMeHbLLee KONMYecTBO TONNNBa, NOAAHHOE OAHUM U3
HaCcoCOB.

HepaBHOMEpPHOCTb NoAayM TONMMBa He A0SMKHA NpeBbiwaTh 6%.
Jlumepamypa: [1]; [7].

KoHmpornbHblie 80rpochi:

1. [Ansa Yyero npon3BoguMTCA NPOBEpPKa NNOTHOCTU NNYHXepHbIX nap THBO?

2. Kak OygeT uM3MeHATbCA LUMKIOBas nojada TonnveBa MNpU  YMEHbLUEHUU
NIOTHOCTU NNyHXepHbIX nap THBA?

3. [Ins 4ero HyxxHa perynmMpoBKa Hacoca Ha HyneByo nogady?

4. [loyemy HeoOXoouMMO yadanuTb BO34yX W3 TOMSIMBHOM CUCTEMbI Nepen
perynmpoBKon Hacoca?

5. Kak Hago M3MeHUTb yron onepexeHus nogayn Tonnmea npu yBenMYeHUn u
YMEHbLLUEHUN LLeTaHOBOro Y1cna tonnmea?

6. [Ansa yero Heobxoaumo perynuposatb THB[ Ha paBHOMEPHOCTb Nogayun?

7. Tovyemy NpoOBEPKY W perynMpoBKY Hacoca Ha paBHOMEPHOCTb MoAdayn

OCYLLIECTBNAOT B KOMMNIIEKTE C (POPCYHKON?

MpakTnyeckoe 3aHaTMe Ne18. lNMpoBepka u perynupoBka oOpCyHOK
CYAOBbLIX Ausenen

Llenb pabomai:

MpuobpeTeHne NpakTUYECKUX HABbIKOB NPW perynnpoBaHnum opCyHOK.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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AOBUTATENIbHOW YCTAHOBKW )

MamepuarnbHoe obecrieyeHue:

1. CTeHa onst onpeccoBkn OOPCYHOK.
2. Habop kntoyen.

3. Jlnnenka cnecapHas.

4. bymara.

5. CekyHaomep.

[Topsidok ebinonHeHus1 pabomel:

B dopcyHkax 3akpbITOro Tuna pAaBreHne OTKPbITUS UMbl onpegensieTcd
BENUYMHON NpPeaBaPUTENIbHON 3aTsKKM MPYXXWUHbI, @ 3akpbiTUe - npekpalieHnem
nogayv Tonnuea Hacocom. Mrna copcyHkn JormkHa ObITb NAIOTHO NpuTepTa K rHesay,
noaTekaHvue TONnMBa He JonyckaeTcs.

BbixoasiLiee 13 connoBblX OTBEPCTUMW TOMMMBO AOMMKHO ObiTb pacnbifieHo B
uunuHape gsuratensd OO0 TyMaHooOpasHOro cocTosiHudA, a opma gakenoB u ux
HanpaBneHHOCTb - OANHAKOBLIMU.

Mepen wvcnbiTaHMeEM W perynupoBKOon Bce geTann QOPCYHKM AO0SMKHbl ObITb
TWAaTenbHO MPOMbITLI B YUCTOM [AM3EribHOM Tonnuee, cbopka OPCYHKU Takxke
AOIMKHA NPON3BOANTLCS B YACTOM nomelleHnn 6e3 3arpsisHeHus getanen.

Mepen cbopkon OpCyHKM Heobxoammo obpaTUTb BHMMAHME Ha HaTupbl Y
napbl «urna-HanpasnsoLias», NPOBEPUTL 3aedaHne Urfbl B HanpaBnsaoLLen, a Takke
Haknen Ha KOHWYeCcKoM YacTu (unu Topue) Urnbl.

Ecnu obHapyxeHHble gedeKTbl YyCTpaHUTb MPUTUPKON HEBO3MOXHO, TO napa

«nrma-Hanpasndrowada» gojnkHa ObITb 3amMeHeHa.

[MpedynpexdeHue!

KaTeropuyeckn 3sanpeliaetcsa nogcrtaBnATb YacTu Tena nog CTpyu TONnvBa,
BbIXOAALLME M3 COMMOBbLIX OTBEPCTUN BO n3bexaHne TpaBm.

lMpoBepka n perynnpoBka (oOPCYHOK COCTOUT M3 CrieayroLmx onepaumim:

1. MNMpoBepka u perynupoBka AaBneHns Hadana Bnpbicka TONMMBa.

2. [NpoBepka COCTOSAHUSA COMSOBbLIX OTBEPCTUN.

3. MNMpoBepka OPCYHKN HA OTCYTCTBME NOLTEKAHUMN.

4. NpoBepka NNOTHOCTM Napbl «MUrna-pacnbiIUTENbY.

5. MNpoBepka yrna pacnbina Tonnmea.

MpoBepka 1 perynnpoBka AaBreHns Hayana Brpbicka TONNMBea:

1. 3akpenuTb NpoBepAemyo (POPCyHKY Ha cTeHae.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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2. NpokavaTb ee Ansa yganeHua Bosgyxa.

3. 3atem perynMpoBOYHbIM OOMATOM MNOCTENEHHO CXMUMaTb MPYXUHY U
Npou3BoaMTb NPOBOHbIE KaukM, Haxumas pbidar. HeobxogmMmo crneamtb 3a CTpenkoun
MaHoMmeTpa, PMKCUPYS AaBfeHNe Havana Bnpbicka Tonnmea

4. PerynnpoBoYHbIM BMHTOM MOCTEMNEHHO YCTAaHOBUTL AABMEHUEe, yKasaHHoe B
WHCTPYKUWUKM NO 3KCnryaTaumm apuratens.

B KOHUEe perynupoBKu BMPbLICK OOSMKEH COMPOBOXOATbCS CKPEXeTOM, pacnbifi

AOITKEH BbITb TYMaHOOBPa3HbIM.

[MpoBepka COCTOAHNA CONITOBbLIX OTBEPCTUMN.

1. [Ons npoBepkn paboTbl COMMOBLIX OTBEPCTUM HeobxoauMmo o06epHyTb
connogepxatenb POPCYHKM nUCTOM Bymarn B OOUH CNOW M PEe3KUM HaxaTuem Ha
pbl4ar NpokaymBatoLLero Hacoca nogaTb NOpUUIo Tonnmnea B (POPCYHKY.

2. PasBepHyTb ByMaXHbIN LMIIMHAP U NPOBEPUTL KONMYECTBO N pacnonoXeHue
oTBepcTuin. [1pn nNpaBuUbHOM PacnofioXXeHUNn OTBEPCTUW B COMfe MUX OTnevaTku Ha
pasBepHYyTOM OyMaxHOM uunuHape OyayT rnexaTb COrnacHO WHCTPYKUMKM Mo
aKcnnyaTtauum asuratens.

3acopeHHble OTBEPCTUS noanexat NpovncTke crneunanbHon urnon. MNpu aTtom
Heob6xoaMmMo 0b6paTUTb BHUMaHUE Ha HEQOMNYCTUMOCTb MOBPEXAEHMS KPOMOK Y CTEHOK

conna. lNpo4yncTtka oTBepcTuin conna 6e3 pas3dopkn popcyHkM 3anpeLLaeTcs.

MpoBepka popCyHKM Ha OTCYTCTBUE NOATEKAHUN.

1. MNpokayaTb POPCYHKY.

2. TwaTenbHO NPOTEPETb HAaCyXO pacnbIIMTENb BETOLUbLIO.

3. MNMpownssectn 5-6 nogay Tonnmea.

4. OcMOTpeTb pacnblnnTenb, OH AOMKEH OCTaBaTbCS CyXUM.

Kanns TonnmBa Ha KOHUEe YyKasblBaeT Ha nMoATekaHwe OpCyHKU, Ans
yCTpaHeHus1 nogTekaHns Heobxo4MMo BTOPUYHO pa3obpaTb (POPCYHKY M MPOU3BECTU

NPUTUPKY aeTanen.

MpoBepka NNOTHOCTW Napbl «Urna-pacnbinTeNb.

MnoTHoCTb npoBepsieMbIX nap «urna-HanpasnsoLas» AOIMKHA
COOTBETCTBOBATb HOpMaM, YKa3aHHbIM B MHCTPYKUMM MO 3Kcnnyataumm (Kak ans
HOBbIX Map, Tak M Haxogdwmxca B akcnnyaTauum). [Mpu OTCyTCTBUM HOPM BpeMs
nageHus aaeneHus Ha 5 MMa (50 Krc/cm?) 3a cyeT yTeyek Yepes 3a3op MeXAy Urmo

N HanpaBnsilowen OOmMKHO ObiTb HEe MeHee 15 ¢ Ans HOBLIX Map U 5 ¢ ansa nap,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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HaxXOAMBLLMXCS B AKCNyaTauumm.

1. 3akpenuTb POPCYHKY Ha cTeHae.

2. PerynnpoBOYHbIM BUHTOM 3aXaTb UrAy OO TakoW BENU4YMHbI, YTOObl OHa He
nogHMmanacb npuv NoAbeEME AaBfeHUs OO0 UCMbITYEMOW BENWYMHBbI, YKa3aHHOW B
UHCTPYKLNWN.

3. MNMogHATb fQaBneHve OO0 BESIMYUHbLI, YKa3aHHOW B WHCTPYKUUW, U BKIIOYUTH
CeKkyHaomep.

4. Korga pasrneHue ynaget Ha 5 Mla octaHOBUTL CeKyHOOMeEDP.

5. Bpemss gomkHO OblTb HE MeHee 15 ¢ gns HoBbIX nNap M 5 ¢ anda nap,

HaxXxoOuBLLNXCA B 3KCMJ1yaTaunn (VIJ'II/I ApPYyrmnMm 3Ha4eHUAM, yka3aHHbIM B I/IHCprKLl,I/II/I).

lMpoBepka yrna pacnbina Tonnuea

1. Mopg cdopcyHKy nomeltaeTca nUcT Bymarn Ha pacCToaHUN a OT pacnbiuTens
(pekomeHayemoe 3HaveHne 50 Mm).

2. MNpounssoanTcsa nogaya Tonnmea, Ha 6Gymare obpasytoTcs NaTHa.

3. 3amepsiem cpegHUn guameTp OKPYXHOCTU MATEH.

4. OnpegenseTcs yron pacnblifna Tonsvea cnegyowmum obpasom:
o = 2arctg R
2n

roe
D - anameTp OKPYXHOCTU NATEH, MM;

h - pacctosaHne oT conna oo nucrta éymaru, Mm.

PucyHok - 1

5. CpaBHI/IBaeM noJiydeHHble 3Ha4YeHNA C NacCrnopTHbIMW.

Jlumepamypa: [1]; [7].

KoHmporibHble 80rpocsi:
1. Kak BnusieT gaesneHne Bnpbicka TONMMBA Ha ANUHY TOMMAMBHOIO dpakena?
2. Kakas HeucnpaBHOCTb BO3HMKaeT B paboTe cymoBoro gsuratens npu

3aCOpeHUN COMNmoBbIX OTBEPCTUIN?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyarbHOCMb 8epcuU Mo opuauHary, xpaHawemycs e 1C: Konnedx
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3. Kakaa HeucnpaBHOCTb BO3HMKaeT B paboTe cyooBOro Ausena npu
noaTekaHum opcyHkn? MNpuaHakm paboTbl POPCYHKMN C NnogTEKAHHEM Tonnmnea?

4. Kakasa HeucnpaBHOCTb BO3HWKaeT B paboTe cymoBoro pnusens npwu
HenpaBuUIbHOM Yrie pacnbina Tonnusea?

5. Kak npousBoguTcs nNpoBepka MSIOTHOCTU napbl «urna-pacnbiinTenby»?
HopMbl nfIoTHOCTN?

6. Kak npoBepsieTca NnaBHOCTb X04a UrMbl Napbl «Arna-pacrnbiintens»?

Mpaktnyeckoe 3aHATUEe Ne20. KoHTponb KayecTBa oxnaxaawllen BoAbl.
lNMpepenbHbIe NokasaTtenu KavyectBa. XMMMYECKass OYMCTKA 3aMKHYTbIX CUCTEM
oxsaxaeHus

Llenb 3aHamus:

N3yunTb BRnAHME coneun, coAepxawuxcsa B oxnaxjawwen Bsoge, UX
npegenbHble 3Ha4YeHNsi, METOAbl OYNCTKN 3aMKHYTbIX CUCTEM OXIaXXOEHUS.

Mecmo nposedeHus pabomsbi:

KabuHeT ntorosom rocyaapcTBeHHOM aTtTectaumm, nadopatopusa COJY.

MamepuanbHoe obecriedyeHue:

1 Asuratenu nabopatopun cygosbix OBC

2 CypoBag komnnektHas nabopatopus aHanusa Bogbl CKJTAB 1

[TopsiI00K 8bINMOSIHEHUS 3aHSIMUS

KauecTBO oxnaxgarowien Boabl, onpeaensiemMoe cogepxaHnem conen n obuuen
KECTKOCTbIO, OKa3blBaeT HEemnocpeaCcTBEHHOEe BMSIHUE Ha MNpPOLEeCcChbl KOppo3uu u
obpasoBaHue wnama. Npun akcnnyataumm 3aMKHYTbIX CUCTEM OXIaXAeHust ausenen
Ha NOBEPXHOCTAX CO CTOPOHbLI BOAbI 06pa3ytoTcs 3arpsi3HEHUs, COCTosLmMe N3 Macna,
YINEKNCNbIX CPMen Kanbumsi, MarHMs N OKUCNOB Xerne3a. 3arpsi3HeHne NoBepXHOCTEN
BTYNTIOK M KpbIWEK UWUIMHOPOB YXYALAKT YCNoBUA OTBOAA TEMMOTbl U YCKOPSAOT
npouecc koppo3umm MeTanna. OTcioga BO3HMKAET HeobXooMMOCTb MOCTOSIHHOIO
KOHTPONsl KayecTBa BoAbl. [ns oxnaxaeHus Ousenen npumeHsietcss Oeperoas
npecHasa Boga Unn UCTUNNSAT, NOSNTYYEHHbIN B ONPECHUTENbHbIX YCTaHOBKaX.

KoHTponb KkayecTBa oOXxnapawllen BoOAbl [OOMMKEH OCYLIECTBNATLCA C
NMOMOLLLID CydOBOW KOMMSMEKTHOM nabopaTtopun He pexe [OByX pa3 B Mecsl
MEXaHWKOM, B 3aB€A0BaHNN KOTOPOro HaXoaATCs ABUratenu.

MpaBunamm TeXHMYECKOW 3KCnyaTauMm CydoBbiX AM3enen yCTaHaBnMBaKTCS
cnegyrowme HoOpMbl Ka4ecTBa NPECHON BOAbI:

Xnopwuapbl — meHee 50Mr/n xecTkocTb obwasa — meHee 0,5 Mr-ake/n

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyarbHOCMb 8epcuU Mo opuauHary, xpaHawemycs e 1C: Konnedx
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lMNpenenbHoe KavyecTBO oxnaXaaroLen Boabl:

Xnopwuapbl- meHee 200 Mr/n ecTKoCTb 0bLas meHee 3 Mr-aKB/n

Mpn AOCTUXKEHUUN yKa3aHHbIX 3HAaYEHUN BOAA A0SPKHA OblTb 3aMeHeHa.

Mpn 3arpA3HEHUN CUCTEMbl OXMaXOEHUs B MNpouecce 3Kcnryatauuu
OTNOXEHNSMM Macna, OKMCNamu xenesa, LWNaMoM, a Takke Npu nepexoae ¢ O4HON
MapKu npucagkui Ha Apyryto, Heo6xoauMo NPOMN3BECTU XMMUYECKYHD OYUCTKY CUCTEMDI
oXnaxgeHus.

PelwweHne 06 o4ncTke NMpMHUMAET CTapLMiA MexXaHUK Ha OCHOBaHMM OCMOTpa
CUCTEMbI OXITAXXOEHWUS U B 3aBUCMMOCTM OT KONTMYECTBA N XapakTepa OTIIOXKEHUN.

MoaroToBuTENbHBIE ONEpaunn Nnepea XMMUYECKON OYMUCTKON.

1. N3 cuctembl oxnaxgeHuss HeobxoauMMO MOMHOCTbI yAanuTb Boay,
oTobpaTtb npoby ana nabopaTopHOro aHanmM3a cocTtaBa OT/IOXEHUS

2. OTcoeguHuTe petanu W y3nbl, MOMAOCTU OXNaXAeHus OT BOOSHOro
Tpybonpoeoga. CHATb UWHKOBbLIE MPOTEKTOPbI, apmaTypy W Apyrme pertanu wms
CNnaBoOB LBETHbLIX METAsNJIOB.

3. 3armnywnte BCce OTBEPCTUSI AEPEBSAHHbIMU NPoOKaMu KpoMe BEPXHErO,
4yepes KOTOpoe 3anvBaeTcsi pabouynin pacTeop.

OuncTky CUCTEMbI OXNaXOeHUs1 MPOU3BOAAT  CredyrluMyM  MOKLLMMMN

cocTaBamMu (cogepXaHne KOMMOHEHTOB B Kr/1T oxn.BoAbl)

KoMMNOHEHTHI Ne cocrasa
1 2 3
TpuHatpun dpocdat TexHuveckuin (TOCT
201-76E) - 20 20
Copaa kanbUUHUPpOBaHHAsA TEXHUYecKas
(FTOCT 10689-75) - 5 10
Or-7 nnn ON-10 (FTOCT 8433-81) 20-25 3-5 -
[NopsaoK OYUCTKN.
1. Cuctemy oxnaxgeHus 3anvBatoT NpecHoOn BoOA4OM 0 NOMOBMHbI o6bema
pacwmMpuUTESNIbHOW LNCTEPHbI
2. PaccuntaHHoe konunyecTtBo peareHToB pacTtBOpPAKOT B OTLl,eJ'IbHOIZ

€MKOCTU N BBOOAT B CUCTEMY OXNaXOEHMS U C MOMOLLbIO LIMPKYNSILMOHHOIO Hacoca
npokaunsaloT pacTBop npu Temnepartype 60-65° C B TeueHne 3-4 yacoB

3. Mo OKOHYaHMM NPOM3BOAAT OCMOTP MOBEPXHOCTU OXNaXKAEHUA W
NPUHUMAaOT peLleHne 06 OKOHYaHUM OYUCTKM MU HEODXOOMMOCTM €€ NOBTOPEHUS.

4. Mpn yooBneTBOPUTENBHOM pesyrnbTaTe OYUCTKM CUCTEMY MPOMbIBAOT 2-

3 pasa 4ncToM BOOOM [O YCTPaHEHUS MNOJSIOKUTESNTIbHOW peakuun Ha LWenoys B

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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NPOMbIBOYHOW BoAe (MO ¢peHonTanenHy), 3anosHaT YUCTOW NpecHoi BOAON Wnu

ONCTUINNATOM N SKCJ1yaTUPYKOT B COOTBETCTBUN C Ll,el7|0TByl0LLl,eI7I MHCprKHMeVI.

Jlumepamypa: [7].

KOHmpOﬂbele 80r1pOoChI.

1. OcHOBHbIle nokasaTenu Kka4yecTBa oxnaxagawLlen Boabl?

2. BnusHune kaxgoro n3 nokasarenen Ha paboty asuratens?

3. Hopmbl kKadecTBa oxnaxgaroLwen n npecHon Boabl?

4, Cnocobbl XUMNYECKOWN OYUCTKN CUCTEMBI?

5. PeareHTbl, NpUMEHSAEMbIE NPU XUMUYECKON OYUCTKE CUCTEMbI?

MpakTuyeckoe 3aHATME No21.

TexHuyeckun yxoa 3a dunbTpamm,

MaclnsaHbIMU cenapaTtopamMm, .l1y6pI/IKaTOpaMVI, MacnsHbIMN XonoaAulbHUKaMn

Lenb 3aHsmus:

I'Ip|/|o6peTeH|/1e yMeHVIIZ no TexHn4eCkomy yxoay 3a y3lnamMmm CUCTEMbl CMa3KU

CYAOBbIX AN3enen, NpeaoTBpaLLeHN0 HEUCNPaBHOCTEN M OTKA30B B paboTe CUCTEMBI

CMa3sKn CyfoBbIX OM3eNen.

Mecmo npoeedeHusi 3aHIMUS:

JTabopaTopus cygosbix [ABC.

MamepuanbHoe obecriedyeHue:
18

1. CynoBble an3enu Mapok 6:—;4:

26
. MacnsaHble cenapaTopbl.

. JlybpukaTtopbl.

. MaeyHble knouun.

N OO OB~ WN

. TexHu4eckasa nuteparypa.

n0,0FIOOK 8bIlNOJIHeHUA 3aHAMUA:

175 .15
— 61 —.
24 18

. MacnsHble (bI/IJ'IprbI N XOJNOoAUJTbHUKMN.

. IHCTpyKumn no akcnnyatauum cygoBbIX OU3enen.

1. MNpounsBecTn ocMOTp TPyGONpPOBOAa CUCTEM CMa3Ku AM3eneil Ha OTCyTCTBUE

yTeuex.

2. CnyCcTUTb OTCTOM U3 MaCNSAHbIX OUNbTPOB.

3. NpoBepuTb JaBneHne Macrna 4o n nocne punbLTPoB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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4. lNMepentn Ha YUCTbIN PUNbTP, 3arpsA3HEHHbIN PUNbLTP pasobpaTtb, U3BMEYb
PUNBbTPYIOLWNA 3NEMEHT, OCMOTPETb €ro Ha HanuuvMe B LufaHre meTanindeckux
4yacTuy, NPOMbITb 3anofHUTL MacnoM K cobpaTb, BbiNyCTUTb BO34YyX, BKMAYUTL B
paborTy.

5. Pasobpatb MacnsiHbin cenapaTop, MNPOMbITb OT 3arpsi3HeHun, cobpaTb,
noaroToBuTb K pabore.

6. NpoBepuTb paboTy nybpukaTopa.

7. B3sTb Npo0y oxnaxgatoLien Boabl U3 MacristHoro XonoannbHuUKa.

8. B3sTb Npoby mMacna 13 UMpKynsuMOHHOW CUCTEMbI ANs aHanmsa.
Jlumepamypa: [7]; [10].

KoHmporsbHble 80rpocsi:

1. HasHauyeHune cnctembl cMaskn cyqoBbIX U3enen.

2. OCHOBHble Y3rbl LMPKYNAUMOHHOM CUCTEMbI CMas3Ku CydoOBOro Au3ens c
MOKPbIM KapTEPOM.

3. OCHOBHbIE Y3Mbl LUMPKYIALMOHHON CUCTEMbI CMasKkuM Cy[oBOro Au3ens C
CYXUM KapTepoM.

4. HasoBuTe NPpUYNHBLI HEUCMPABHOCTU CUCTEMbI CMa3kn «MacnsHbI Hacoc He
BCacblBaeT Macroy.

5. HasoBute npuumHbl HewucnpaBHocTM «MacnsiHbll Hacoc He cos3gaet
Tpebyemoro gaBneHna macna B HarHeTaTensHOM TpybonpoBoaey.

6. «[Nepenag gaBneHnst Mmacna Ha MacnsHom unbTpe Gonblue JONYCTUMOrO».
MpnymHbl HencnpasHOCTU. NprHUMaeMble Mepbl.

7. «[llepenag p[aBneHUss Ha MacnNgHOM UbTPE YMEHbLLUWUACS HUXe
gonyctumoroy. [NpnymHbl HencnpaBHOCTU. [pUHUMaeMblie Mepbl.

8. HasoBuTe npuymHbl HeucnpaBHOCTU «TemnepaTypa macna Ha Bxoge B
An3ernb Bblle HopManbHOWy. MNpuHMMaemble Mepbl.

9. HasoBuTe npuunHbl HeucnpaBHocTM «B macno nomana Boga. Macno
npnobpeno MyTHO-cepbIn UBET». [IpMHMMaeMbie Mepbl.

10. Ons 4ero npegHasHayeHbl cenapaTtopbl B CUCTEME CMasKu CYyOOBbIX
ansenen?

11. Kakaga TemnepaTypa nogorpeBa Macna nepeq cenapatopom npu ero

paboTe Ha pexnme knapudukaumum?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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12. Kakasg Temnepatypa nogorpeBa Macna nepeq cenapaTtopoM Mpu ero
paboTe Ha pexunme nypudukaumm?

13. Kakas yctaHaBnmBaeTcs NpoM3BOANTENBLHOCTL cenapaTopa npu cenapauum
MOTOpPHbIX Macen?

14. Kakass BO3HMKaeT HeucrnpaBHOCTb B paboTe UMPKYMALMOHHOW CUCTEMBbI
CMa3sKu Nnpu 3arpsa3HeHMM MacrsHbIX XONOANNbHUKOB?

15. [Ina yero 6epyT npoby oxnaxgaroLwen Boabl N3 MacnsiHbIX XONOANNbHUKOB?

16. Kak npaBunbHO nponasogutca otbop npod macna gna aHanusa?

17. MNepeyncnnte nokasatenu NpeaenbHOro COCTOAHUS Macern.

18. Kakue pabotbl HeobxoaAMMO BbIMOMAHUTL MPU TEXHUYECKOM Yyxode 3a

nybpukatopamm?

MNMpakTnyeckoe 3aHaTME N2 24 . TexHMYeCcKun yxopn 3a TypboHarHetatenem
CyAoBOro ausens
Llenb 3aHamus:
MpnobpeTeHne yMeHWn NO TexXHUYeckoMy yxody 3a TypboHarHeTaTenem
Cy[0BOro Amnsens, NpegoTBpaLleHn0 HENCNPaBHOCTEN M OTKa3oB B paboTe cuctemsol

Hagaysa cyaoBbIX AN3eneN.

Mecmo nposedeHus 3aHIMuUS:

JTabopaTopus cygosbix ABC.

MamepuanbHoe obecrieyeHue:

1. TypboHarHeTaTenb Cy4oBOro An3ensi.

2. [aeyHble Knoyu.

3. WHCTpykumm no akcnnyataumm CygooBbIX Au3enen wn  rasoTypOuHHbIM
HagayBam.

4. TexHn4yeckas nutepartypa.

[Topsi00K 8bINMOIHEHUS 3aHAMUS

1. BbINONHUTL MEPONPUATUS NO EXEeOHEBHOMY TEXHUYECKOMY yxoay W
KOHTpOMto 3a TypboHarHeTaTtenem B nepuon HeceHust BaxTbl, Npu pabote ausens u
npu ero OCTaHOBKE (KOHTPOSIb CMa3KyM NOALUMMHMKOB; KOHTPONb TeMnepaTypbl ra3oB

no uunuHagpam nepeg TypOMHOW; KOHTPOMb  4acTOTbl  BpalleHWss poTopa;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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HEHOpMarbHbIA WYM wunuM Bubpaumsa; KOHTPOSMb 3a BpalleHuem poTopa nocrne
OCTaHOBKM AN3ENS; KOHTPOSb 3a OXJTaXXAEHWEM; KOHTPOMb 3a AaBNEeHNeM HagayBa).

2. KOHTpOsib 1 o4ncTka ounbTpa Ha BCacbliBaHME.

3. PasobpaTtb TypboHarHeTaTenb Ansi pEBU3NN.

4. OuncTUTb OT Harapa W OTNOXEHUN MPOTOYHYK YacTb TYpOUHbI W
HarHeTaTtens.

5. lNMpoBepuTb NNOTHOCTb Nocagku paboyero koneca HarHeTaTensa Ha Ban,
COCTOSIHME NoNaToK Koreca HarHeTaTens.

6. NpoBepuTb coOCcTOsAHUE fionaTok TYpOUHHOrO AMcKa 1 CoNoBOro annaparTa.

7. MpoBepuTb pagnanbHbie U OCEBbIE 3a30pbl.

8. NpoBepunTb COCTOSAHNE U M3HOC NABUPUHTOBbLIX YNOTHEHUI, @ TaKKe 3a30p B
YMNOTHEHUSX.

9. lpoBepuTb COCTOSAHWE OMOPHbLIX W YMOPHbIX MOALWMMHUKOB, KpenneHune
NoALUNNHUKOB Ha Basly poTopa u B Kopnyce, pa3paboTky o6onm, cenapaTtopos.

10. MNpoBepuTb BpalleHne poTopa nocne cbopku.
Jlumepamypa: [7]; [11].

KoHmpornbHblie 80rpochi:

1. Kakune gBa arperata coctaBngaT TypOboHarHeTaTenb?

2. Kakne matepmanbl MCNOMb3YTCA ANSA M3rOTOBNEHUSA KOPNYCOB TypOUHbI U
HarHetaTtena?

3. HasoBuTe OCHOBHbIE y3bl TypboHarHeTaTens.

4. Kak BnusaeT Ha paboTy aBuratens 3arpsi3HeHust MpOTOYHOM YacTu TypOuHbI K
BbIXJSIOMHOro Tpybonposoaa?

5. Kak BnusieT Ha paboTy gBuratens 3arpsi3HEHUs1 HarHeTaTtens M BO34YyLUHbIX
dunbTpoB?

6. YUTOo ucnonb3yeTcsi B COBPEMEHHbIX AMU3ENSAX ANS OYUCTKM TypOUHbI M
HarHetaTensa oT 3arpsA3HeHnin?

7. Ha3oBuTE OCHOBHbIE MPUYUHBbI HEMCMPABHOCTU M CNOcobbl UX yCTpaHEeHUS
«[laBneHne HagyBOYHOro BO34yXa HMXXE HOPMAarbHOro NpyY HEUM3MEHHOW MOLLHOCTU U
YacToTe BpaLleHnsa an3ens».

8. Ha3oBuTe OCHOBHblE MPUYMHBI HEUCMPABHOCTM U CMOCOObLI MX YCTpaHEeHUs
«TemnepaTypa BbINYCKHbIX ra30B MpeBbiAeT HOpMarbHYl0 MpU  HEU3IMEHHOMN

MOLLUHOCTU N YaCTOoTe BpaLleHNd On3enar».

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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9. Ha3oBuTe OCHOBHblE MPUYMHBLI HEUCNPABHOCTU N CNOCOObLI MX YyCTpaHEeHWUs
«TemnepaTyp HagyBOYHOro BO3gyxa rnocrie BO34yxXooxfiaanTens Bbllle HOPManbHOMY.

10. HasoBuTe OCHOBHbIE MPUYMHbBI HEMCMPABHOCTU M CNOCOOLI MX YCTPaHEHMUS
«Macno Typbokomnpeccopa NOTeEMHeNO BCneAcTBME MonagaHus B HEro BbIMYCKHbIX
rasoB».

11. HasoBuTe OCHOBHbIE MPUYMHbBI HEMCMPABHOCTU M CNOCOOLI MX YCTPaHEHMUS
«Macno Typbokomnpeccopa npruobpeno TEMHO-CepbIv LBET BCrieacTBMe nonagaHus B
Hero BoAbl».

12. HazoBuTe OCHOBHbIE NMPUYUHBbI HEMCMNPABHOCTM M CNOCOObLI MX YyCTPaHEHUS
«Wym n Bnbpaums typbokomnpeccopar.

13. YUto pomkeH NpeanpuHATb BaxXTEHHbI MeXaHUK Mpyv BO3HWKHOBEHWUN
nomnaxa?

14. MoxHO nM wucnonb3oBaTb B 3KCnnyaTauum TypboHarHeTateno npwu

oOHapy>XeHUN HencnpaBHOCTEN?

MpakTnyeckoe 3aHaTMe Ne 25 HencnpaBHocTU B paboTe y3noB
BanonposoAa U AeMaAByAHOro yCTPOUCTBA

O6cnyxmBaHMe NMHUI Bana 3akniovaeTcs B CUCTEMATUYECKUX, HE pexe O4HOro
yaca 3a BaxTy, MNpPOBeEpKax COCTOSHUA BCEeX MOALUMMNHWKOB Bana W OenaByaHOro
carnbHuKa.

KoHTponunpyloT npexae Bcero cTeneHb Harpesa nogLnnHUKOB.

Mpn HopmanbHOM paboTe NOALMNHUKOB TemnepaTypa Macna Ha BbIxoge
YNOPHOro MoALWMNHUKA OOMMKHA ObiTb He 6onee 65°C, Harpy>eHHbIX NOBEPXHOCTEN
YNOPHbIX U OMOPHbIX NOALINNHUKOB — He Bonee 55°c .

[anee npoBepsAlOT OTCYTCTBME TEYM Macna yepes carbHUKW, YPOBEHb Macna,
AaBneHus macna npu cmaske nof AaBfieHMEM, a TakKe UX OXNaXaeHus NoALUIMMHUKOB
Ha nogayy BOAbl N repMEeTUYHOCTb.

MpoBepka genaByaHOro u nepebopoyHbIX CanbHUKOB 3aKO4aeTCs B KOHTpone
YNNOTHEHUS U CTEMEHW HarpeBa carnbHMKOB. [JonycTuMbln HarpeB He 6Gonee 55°c.
O6wmm  OoCMOTPOM  JalOT  OLEHKY paBHOMEPHOCTU BpalleHuss Bana npu
HeobXxo4MMOCTU 3aMepsaloT GON B LWeKKax BarioB U KOHTPONUPYKT npubnukeHue
NOALNUNHUKOB K pyHAameHTy. [1py KOHTPOSbHbIX OCTaHOBKax CydHa MpOBepsoT
doraHueBble CoedVHEHNA B ranternsx pnaHues Baros.

BanonpoBoa, npaBunbHO COOpaHHbIA M NPU NOCTPOMKE UM PEMOHTE CyAHa,
OOIMKEH ObITb OTLEHTPOBAH Tak, YTO Obl OCY OTAENbHbLIX Y4aCTKOB BarnoB fexanu Ha

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lMposepb akmyarbHOCMb 8epcuU Mo opuauHary, xpaHawemycs e 1C: Konnedx
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npamMon nuHun. [Npu gnutenbHon paboTe LEeHTPOBKa HapyllaeTcs. ATO Ha3blBaeTcH
pacueHTpoka Banonposoga. PacueHTpoBka Banonposoga XapakrepuayeTcs
BENMNYMHOM U3NIOMa MU CMELLEHMS OCeN OTAENbHbIX Y4acTKOB APYr OTHOCUTESNbHO
apyra. PacueHTpoBka BanonpoBofa SBNSEeTCH pesynbTaTtoM gedopmauumm kopryca
CydHa, M3HOCa OMOPHbIX MOALUMMHUKOB, OeNABYAHbIX BTYMOK W LeeK OTAEeNbHbIX
y4yacTKOB BanonpoBoga. B pesynbTaTe pacuUeHTPOBKM yxyaLlatTcs ycnosnsa paboTbl
NOALIMMHMKOB.

Mpn obHapyXeHUn HeucrnpaBHOCTEW BanonpoBoa, penykropoB ( Bubpauus,
CTYK, CKpexXeT), HeobxoOuMO MpUHATL Mepbl K NpeaynpexaeHvuio Ux, a B crydae,

yrpoxarwwem X13HU O6CJ'Iy)KI/IBalOLLI,eFO nepcoHana unm aesapmn, OCTaHOBUTb rMaBHbIN

apuratersb.

KOHm,OO]'IbeIe 80r1IpOoChI.

1. Kakumu senuy4uHamu xapakmepu3syemcs pacuyeHmposka 8asornpoeoda?
2. Ymo Ha3bieaemcsi cmeuleHuem?

3. Ymo Ha3bieaemcs u3rioMom?

4, Ykaxume Kakue rnpu4uHbl npusodsim K pacuyeHmpoeKke gasiornposoda?

5. Ykaxkume Oonyckaemyro memrnepamypy 8 aKcryamauuu, 019 OrOPHbIX

U yriopHbIX MOOWUNHUKO8?

CMUCOK JNINTEPATYPbI

Buabl NICTOYHMKOB

HauvmeHoBaHue peKkoMeHayeMbIX y‘-I96HbIX n3gaHun

OcHoBHble

BpasHosckun, Buktop Kpuiwesund. YnpaeneHne TeXHNY4eCKon aKcnnyartaumen cygHa
[OnexTpoHHbIN pecypc] : y4ebHoe nocobue ansa KypcaHToB cnel. "Okcnnyarauus
CyOoBbIX 3HepreTnyeckux yctaHoBok" / B. K. BpasHosckui. - KanuHuHrpag :
BrAP®, 2017

OewnHero, 0. I'. SkcnnyaTaumsa cyaoBbIX MEXAHU3MOB U CUCTEM : MpakTU4eckme
COBETbI 1 pekoMeHaauun; y4ebHuk no cnew. "OkcnnyaTauns CyaoBbIX
aHepreTmdeckux yctaHosok" / KO. I'. [ernHero. - Mocksa : MopkHura, 2018

MpaBuna knaccudpurkauum n NOCTPONKU MOPCKUX CyAOB [DNEKTPOHHBIN pecypc]
HOPMaTUBHO-TEXHUYECKUA AOKYMEHT / POCCMICKMI MOPCKOW perncTp CyqoXOACTBa.
- CaHkT-lNeTepbypr : Poccuiickuin Mopckon pernctp cyaoxoacrea, 2015 -

Y. XV : AsTomaTtmsaums : BaameH H[J 2-020101-095; Beea. ¢ 01.01.2018 r. - 2018

MpaBuna knaccndurKauum n NOCTPONKN MOPCKUX CyOOB [DNEKTPOHHbIM pecypc]
HOPMAaTUBHO-TEXHUYECKUIA AOKYMEHT / POCCUNCKUI MOPCKOW PErncTp CyaOXOACTBA.
- CaHkT-lNeTepbypr : Poccuiickuin Mopckon pernctp cyaoxoacrea, 2015 -

Y. Xl : MaTepuansbl : Bzamen H[ 2-020101-095; Beea. ¢ 01.01.2018

MpaBuna knaccudurkauum n NOCTPONKM MOPCKUX CyOOB [DNEKTPOHHBINA pecypc]
HOPMAaTUBHO-TEXHUYECKUA AOKYMEHT / POCCUNCKUIN MOPCKOW PErNCTp Cy4OXOACTBA.
- CaHkT-lNeTepbypr : Poccuiickuin mopckon perncTp cygoxoactea, 2015 -

Y. Xl : OnekTtpunyeckoe obopyaoBaHnve : Bsamen HO 2-020101-095; Been. c
01.01.2018

MpaBuna knaccudpurkaLum n NOCTPONKM MOPCKUX CyAOB [DMNEKTPOHHbIN pecypc]
HOPMaTUBHO-TEXHUYECKUA AOKYMEHT / POCCUNCKUI MOPCKOW PErnCTp CyaOXOACTBA.
- CaHkT-lNeTepbypr : Poccuiickuin mopckon pernctp cyaoxoacrsa, 2015 -

Y. X : KoTnbl, TennoobMeHHbIe annapaTbl U cocyabl nof AasneHveM : BsameH HI
2-020101-095; Beeg. ¢ 01.01.2018 r. - 2018

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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MpaBuna knaccudpurkaLum n NOCTPONKM MOPCKUX CyAOB [SNEKTPOHHBIN pecypc]
HOPMaTUBHO-TEXHUYECKUA AOKYMEHT / POCCUNCKUI MOPCKOW PErncTp CyaoXoacTBa.
- CaHkT-leTepbypr : Poccuiickun mopckon pernctp cyaoxoacrtea, 2015 - .

Y. VIII : Cucrembl n Ttpybonposoawl : Bsamen H[ 2-020101-095; Been. c
01.01.2018

MpaBuna knaccudpurkaLum n NOCTPONKN MOPCKUX CyAOB [SNEKTPOHHBIN pecypc]
HOPMaTUBHO-TEXHUYECKUN AOKYMEHT / POCCMICKMI MOPCKOW perncTp CyqoXOACTBa.
- CaHkT-leTepbypr : Poccuiickuin Mopckon pernctp cygoxoacrea, 2015 - .

Y. VII : MexaHun4yeckne yctaHoBku : BaameH H[] 2-020101-095; Beea. ¢ 01.01.2018
r.- 2018

WwnwkuH, B. A. TexHonoruu cygopemoHTa [TekcT] : yuebHoe nocobue. Y. 1.
OCHOBbI peMOHTa 3NEKTPOMEXaHNYECKOro 000pya0BaHUA Cya0BON S3HEPreTUYeCKon
ycTtaHoBku / B. A. WnwkunH, . E. XKueniok. - CI16. : TMA nm. agm. C.O. Makapoea,
2016

MBeaHoB, N. A. CynoBoe BcromoraTtenbHOe aHepreTuieckoe o6opyaoBaHue:
Cy[oBble BCMOMOraTesbHble MEXaHU3Mbl CUCTEMbI U yCTponcTaa [TekcT] : yuebHoe
nocobue / N. A. MieaHos. - CI16. : TMA um. agm. C.O. MakapoBa, 2016

BepeskuH, Banepuin MBaHoBm4Y. PaboTa B crniecapHbiX MacTepCKMX [ONeKTPOHHbIN
pecypc] : y4ebHoe nocobue K BbIMOMHEHUIO CYAOPEMOHTHOM U y4ebHO-
TexHonorndeckon npaktuk / B. V. BepeskuH, B. ®. Urywes, E. M. 3ebposa. -
KanuHunrpag : BIAP®, 2016

BepeskuH, Banepuin MBaHoBmy. MexaHnyeckas obpaboTka Ha MeTannopexyLmx
CTaHKax, CBapka, TEXHU4eckoe 0bCnyXMBaHMe N PEMOHT CyO0BbIX YCTaHOBOK
[OnexTpoHHbIN pecypc] : y4ebHoe nocobure AN KypcaHTOB TEXHUYECKUX
cneumanbHocTen / B. . BepeBkuH, B. ®. Urywes, E. M. 3ebpoBa. - KanvHuHrpag :
BrAP®, 2016

MeToguyeckne pekoMmeHaaumm no TEXHMYECKOMY HAbMNOAEHUIO 33 PEMOHTOM
MOPCKUX CyaoB [OneKkTpoHHbI pecypc] : cnpaBoydHuk. HI Ne 2-039901-005
OnNEeKTPOHHbIV aHanor nevyaTHoro nsgaHus, yreepxaeH 30.06.16. BeegeH ¢
01.07.2016 / PepakumoHHas konnerna Poccuinckoro Mopckoro permctpa
cypoxoactsa (Cl16.). - CankT-INeTepbypr : Poccuinckmn mopckon pernctp
cypoxofcTtea, 2016

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
lNposepsb akmyanbHOCMb 8epcuu o opuauHany, xpaHsuwemycs e 1C: Konnedx
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MpogonxeHne

Buabl nctouyHnkoB

HanmeHoBaHMe peKoMeHAyeMbIX Y4eOHbIX U3gaHumn

Poccuiickuin Mopckown Pernctp Cynoxoactsa. Npasuna knaccudumkaumm un
NOCTPOViKM MOpckMx cygoB. Tom1un 2. C-T16 2015r.

Koaekc no noaroToBke v AMNIOMUPOBaHNIO MOPSIKOB M HECEeHMIO BaxThl (Koaekc
MAOHB-78) 2015 roga (¢ y4eToM MaHUNbCKMX NOMpPaBoK)

Poccuiickmin Mopckon Pernctp Cypoxonctea. PyKoBOACTBO NO TEXHUYECKOMY
HabnogeHuo 3a cygamum B akcnnyataumm. C-16 2016r.

Poccuiicknin Mopckon Pernctp Cyaoxoactea. NpaBuna knaccugmkauMoHHbIX
OCBMAETENbCTBOBAHUIN CcyaoB B akcnnyataumn. C-I16 2016r.

MpaBuna knaccugukaumm n NOCTPONKN MOPCKUX CyaoB [ONEeKTPOHHbIN pecypc]:
HOPMaTUBHO-TEXHNYECKUI JOKYMEHT / POCCUMIACKMIN MOPCKOM perncTp CyaoxoacTea.
- CaHkT-leTepbypr : Poccuiickuit Mopckon pernctp cygoxoacrea, 2015 -

CoboneHko, A. H.CygoBble aHepreTuieckme yctaHoBKM [TeKCT] : AnunrioMHoe
npoektuposanue / A. H. CoboneHko, P. P. Cumawos. - M. : MopkHura, 2015 -

Koconanosa H.B. OxpaHa Tpyaa (3neKkTpoHHbIN pecypc) ydebHoe nocobue. M:
KHoPyc, 2016

MuHbko B.M. OxpaHa Tpyaa (3nekTpoHHbIN pecypc) yyebHoe nocobue/ B.M.
MwuHbko. KI'TY (KanuHudrpag) 2016

MexayHapogHas koHBeHuusa MAPIOJT ULHWWM® C.-1. 2012

koHBeHuwna NMNAHB78 .MMO. 2013

koHseHuuns MAPTOJT LHWM® C.-M. 2012

KapHayx HH OxpaHa Tpyga. YyebHuk. Mocksa 2015

[ononHutenbHble, 8

MonoxeHune o begepanbHOM areHTCTBe Mo pblbonoscTBy (Pocpbi6onoBCTBO).

m.4y. Kypc nekuudli ro
y4ebHol ducyurnsuHe,

KoHuenuwnsa passutms poibHOro xossmncrea Poccuiickon degepawmm Ha nepmog Ao
2020 roga

mMemooduyecKue YcTaB cnyxbbl Ha cygax pbibonpombicnosoro dnota Poccuinckon Pegepaumm.
nocobusi U | MpaBnna TexHukn 6e3onacHoCT Ha cyaax roTa pbiGHON NPOMBILLIIEHHOCTH
pekomeHOayuu  Ons | CCCP.
8bIMO/THeHUS MpaBuna akcnnyatauuu anekTpoobopyaoBaHus Ha cygax PPl Poccun,2000r.
fpakmu4eckux Kogekc no noaroToBke 1M AMNIIOMUPOBAHNM MOPSIKOB U HeceHumn BaxTbl (Kogekc
3aHAmuu,  KypcosblX, | MOHB -78) B pegakuuu ot 25.06.2010 .
nabopamopHbIx U | ManuupiH, B. B. TexHonorns peMoHTa CyaoB pbiGonpoMbicnoBoro dnota [TekeT] :
camMocmosnmersibHbIx y4ebHoe nocobue ansa By3os / B. B. ManuupiH. - M. : Konoc, 2009
pabom FonosuH KO. K. CygoBble amekTpuyeckue npuBogpbl; YYEOHUK ONs MOPEXOAHbIX
yyumnuw. -M.: TpaHcnopT, 1993.
Bosnuukui, U. B.CygoBble ABuratenu BHyTPEHHEro cropaHus [TekcT] : y4ebHuK
ans By3oB / V. B. BosHuukui. - CI6. : MopkHura.2007
BosHuukui, W. B. MNpakTnyeckue pekomeHgaumm no cmaske cyfoBblX Ansenem
[TekcT] : y4eb. nocobue / U. B. BosHuukuii. - CI16. : MopkHura, 2007
Maxomos, 0. A. CynoBble 3HepreTu4ecKkme yCTaHOBKM C ABUraTENAMN BHYTPEHHETO
cropaHnus [TekcT] : y4ebHuk gnsa Bysos / 0. A. MaxomoB. - M. : Tpancllut, 2007
Mumoluenko A.T., BanuwuH A.l'. KomnnekcHble MeToabl NOBbILLEHUSA HAaAeXXHOCTHU
LMInMHOPOBbLIX BTYNOK cyadoBblx ansenen. — M.: Konoc, 2007
HesuncanoB BA OxpaHa Tpyga.M.2009
OneKTPOHHbIE OBC «Book.ru», https://www.book.ru
obpasoBarerbHble 3B6C « OPANT »https://www.biblio-online.ru
pecypcebl OBC «Akagemusi», https://www.academia-moscow.ru
M3patenbcTtBO «JlaHby, https://e.lanbook.com
DNEeKTPOHHO-6MbAMOTEYHan cucrema «YHUBEpPCUTETCKAnA 6ubnnoTeka
OoHNanH», https://iwww.biblioclub.ru
Mepuoanyeckme KypHan «3kcnnyatauusi MOpCKOro TpaHcnopTay;
n3gnaHus YKypHan « Mopckue Bectn Poccumny;

XKypHan « Mopckon ®noty;

YKypHan «CTtaHgapTbl U KQ4eCTBOY.

Hay4Ho-TexHn4eckun cOOpHUK POCCUMCKOrO MOPCKOro permctpa CyaoxoacTsa.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C: Konnedx
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