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1 MacnopTt poHAA OLeHOYHbIX CpeacTB
1.1 ObnacTb npumeHeHus1 hoHAA OLLEHOYHbIX CPeacTB
®oHAO OLEHOYHbIX CPEeACTB MNpeAdHa3HayeH Ans OUEHKU pe3ynbTaTOB OCBOEHUS

yyebHon gucumnnuHel OMN.07 « TexHudeckaa TepMmoanHamuka n Tennonepegayay.

1.2 Pe3ynbTaTbl 0OCBOEHUS AUCLUNSIUHDI

B pesynbTate KOHTPOMS W OUEHKM MO y4yebHOM AMCUUNIIMHE OCYLLEeCTBSeTCS
KOMMMeKCHasa npoBepka YaCTUYHOro OCBOEHMUS Crieayolwmx npodeccunoHasnbHbiX U 06LmnxX
KOMNETEHLNN:

- NpoheccmnoHarnbHble KOMNETEHLNN:

MK 1.1. ObGecneuvBaTb TEXHUYECKYK 3SKCMSyaTauuto rfaBHbIX 3HEepreTnyeckmx
YCTAHOBOK CyAHa, BCNoMorateSibHbIX MEXaHU3MOB W CBS3a@HHbIX C HWMWU CUCTEM
ynpaBneHus.

MK 1.2. OcywecTBNATb KOHTPOSb BbINOMHEHNSA HALMOHAMNbHbLIX U MEXAyHapOAHbIX
TpeboBaHU NO 3KcnnyaTaumm cygHa.

MK 1.3. BbInonHATb TexHuyeckoe oO6CnyXMBaHME W PEeMOHT CyaoBOro
obopynoBaHus.

MK 1.4. OcywecTtenate BbIOOp 000pygoBaHUsi, 3fEMEHTOB W CUCTEM
obopynoBaHus Ans 3aMeHbl B Npouecce aKkcnnyaTaunm cygos.

MK 1.5. OcywecTtBnaTb aKcnfyaTauumilo CyAOBbIX TEeXHUYECKUX Cpeacts B
COOTBETCTBUM C YCTAHOBMIEHHLIMW MNpaBuUNamMmm U npouenypamu, obecnevmBaroLNMm
©e30nacHOCTb onepaunin u OTCYTCTBME 3arpsi3HEHNS OKPY>KatoLLEN cpeabl.

MK 3.1. NMnaHnpoBaTtb paboTy CTPYKTYpPHOro nogpasneneHuns.

MK 3.2. PykoBoauTb paboTomn CTPYKTYPHOro nogpasgeneHus.

MK 3.3. AHanusmpoBaTb npouecc W pesynbTaTbl OEATENIbHOCTU CTPYKTYPHOro
noapasgeneHus.

-o0LWwme KoMneTeHUMN:

OK 01. BblbupaTtb cnocobbl peweHunsa 3agad nNpodeccroHanbHON OesTENbHOCTU
NPUMEHMNTESIbHO K Pa3fiMYHbIM KOHTEKCTaM.

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CPeACTBa NOUCKA, aHanmM3a n uHTepnpeTaumm
nHdopMauum, 1 MHMPOPMALMOHHbLIE  TEXHOMOrMM  Ans  BbINOSIHEHMA  3ajad
npodeccnoHanbHOW AeATEeNbHOCTU.

OK 03. lnaHvpoBaTb U peanun3oBbiBaTb COBCTBEHHOE MNPOGECCMOHANbHOE W

JINHHOCTHOE pa3BuUTne, npeanpunHMMaTernbCKylto OeATeN1IbHOCTb B I'IpOCbeCCVIOHaJ'IbHOVI

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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ccepe, ncnonb3oBaTb 3HAHWSA N0 OUHAHCOBOW MPAMOTHOCTU B Pa3fMYHbIX KU3HEHHbIX
cUTyaumsx.

OK 04. 3dhhekTnBHO B3anMoaeNCTBOBaTb M paboTaTb B KONEKTUBE U KOMaHAe.

OK 05. OcywectBnatb YCTHYHO U MUCbMEHHYID  KOMMYHMKaUMIO  Ha
rocygaapctBeHHOM a3blke Poccuickon ®enepauumn ¢ y4eToM 0CoBEHHOCTEN coLManbHOro
N KyNbTYPHOrO KOHTEKCTA.

OK 06. lMposBnATb rpagaHCKO-NaTpUOTUYECKYHD MNO3ULUI0, OEMOHCTPUMPOBaTh
OCO3HaHHOE NOBEAEHNE HA OCHOBE TPaOULMOHHbIX 00Le4YenoBeYeckmx LEHHOCTEN, B TOM
yucrne € y4eToM rapMOHM3aLMN MEXHALMOHAIbHBIX U MEXPESTMIMO3HbIX OTHOLLEHWUN,
NPUMEHATb CTaHA4APTbl aHTUKOPPYMNLNOHHOIO NOBEAEHUS.

OK 07. CopgenctBoBaTb COXpPaHEHMIO OKPYXXaloLLEN cpefdbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWS 006 M3MEHEeHWW Knumarta, NPUHUKUNBI GepexnMBoro MNpoM3BOACTBA,
ahheKTUBHO AEeNCTBOBATL B Ype3BblYaMHbIX CUTYaLUNAX.

OK 09. lNMonb3oBaTbcs NpodeccnoHanbHOM AOKYMEHTaUNEeN Ha rocygapCTBEHHOM n
WHOCTPAHHOM si3blKaXx.

B pesynbTate KOHTPOMS W OUEHKM MO y4ebHOM AMCUUNINMHE OCYLLeCTBseTCs
KOMMNMeKCcHas NpoBepka OCBOEHMWS CreayrLmnX 3HaHUN U YMEHWIA:

3HaHusA:

3.1 O0OLme 3aKoHbI CTATUKN U OUHAMUKN XKNOKOCTEN U ra3oB;

3.2 OCHOBHbIE NOHATUA TEOPUN TENNOOOMEHA;

3.3 3aKkoHbl TEPMOAVHAMMUKM;

3.4 XapaKkTepuCTuKn TOMNNMB.

YMeHus:

Y.1 BbINonHATL TEpMOAMHAMUYECKMI pacyeT Tenmno3HepreTM4ecknx YCTPOUCTB U

asuratenen.

2 nepe‘IEHb OLeHOYHbLIX cpeacTB N Kputepmnn oueHnBaHuA

Kopg MHpaukaTopbl [OCTUXKEHUA MHamkaTopbl AOCTUXKEHUA KOMMNEeTeHUUU
¢opmup KOMMNEeTeHLn
yeMbIX
KomMneTe
HUMN

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Kop MHpukaTopbl OCTUXKEHUA MHamkaTopbl AOCTUXKEHUA KOMMNEeTeHUUU
¢opmup KOMMeTeHLum
yeMbIX
KomMmneTte

HUMN

OK 01 — pacnosHaBaTb 3agadvy u/vnm npobnemy B | — OCHOBHbIE NUCTOYHMKU nHcopmaumm
npodeccuoHansHoOM W/Mnn  couManbHOM | U pecypcbl AN pelueHus 3agad u npobnem B
KOHTEKCTe; npodgeccnoHanbHOM n/nnu coumansHoM
— aHanuaupoBaTtb 3agady u/vunm npobnemy | KOHTEKCTE;

W BbIOENSATb €€ COCTaBHbIE YacTu; — anropuTMbl BbINOMHEHUS pabot B
— onpeensaTb 3Tanbl peLeHns 3aaayu; npodgeccnoHansHon

—BbLISBAATE U 3PMEKTUBHO  MCKaTb | U CMEXHbIX obnacTsx;

MHdOopMaLnto, Heobxoaumyto ona | —metoabl paboTtel B npodeccuoHanbHOW U
peweHns 3agayn n/unm npobnemsoi; CMEXHbIX cdepax;

— BnageTb aKTyanbHbIMM MeTodamMu | — NOPSAOK OLIEHKW pesyrnbTaToB pelleHns 3ajad
paboTbl B NpodeccMoHanbHoOW U CMeXHbIX | MPodeccroHanbHon 4eAaTenbHOCTH

chepax;

—oueHuBaTb pesynbTaT M NOCNeacTsus

CBOMX [OENCTBUMA (CamMOCTOATENBHO WU C

NMOMOLLIbK HAaCTaBHMKA)

OK 02 —onpegensatb HeoOXOAMMblE WCTOYHUKM | — HOMEHKNaTypa NHOPMALIMOHHBIX
Hdopmaunu; NCTOYHWKOB, NPUMEHSAEMbIX B
— nnaHvMpoBaTb NpoLEecc noncka npodgeccnoHanbHon OeATensHOCTY;

— CTPYKTypupoBaTb nony4aemyto | — NPMeMbl CTPYKTYpUMpOBaHUS UHopMaLnK;
nHdopmaumo — dopmaT odopmneHns pesynbTaToB Moucka
- BblAeNATb  Haubonee  3HauMmoe B | MHpopmaumu

nepeyvHe nHdopmaunu;

— OoueHMBaTb MPaAKTUYECKYD 3HAYUMMOCTb

pe3ynbTaToB noucka

— 0bopMIIATbL pe3yrbTaThl MOMCKA

OK 03 — NPYMEHATb  COBPEMEHHYKD  Hay4HYK | — COBPEMEHHasl Hay4Hasi u npodeccuoHanbHas
nNpodeCCUOHanNbHY TEPMUHONOTMIO TepMUHONOrns

OK 04 — B3aMMOAEeNCcTBOBaTb c Konneramu, | — OCHOBbI NPOEKTHON AEATENBbHOCTU
PYKOBOACTBOM,  KMMEHTaMuM B Xoge
npodeccuoHanbHON OeATENBHOCTU

OK 05 —rpamMoTHO  u3naratb  CBOM  MbICNK | — MpaBuna odhopmMneHus OOKYMEHTOB
" odopMnaTb OOKYMEHTBI Mo | 1 MOCTPOEHUS YCTHbLIX COOBLLEHNI
npodeccuoHarnbHoOn TemaTumke Ha
rocygapCcTBeHHOM A3bIKe, nposiBNATb
TONepPaHTHOCTb B paboyem KOMnekTnee

OK 06 — onncbiBaTb 3Ha4YMMOCTb CBOEW | — 3HaYMMOCTb npodeccuoHarnsHoNn
npodeccun AesTenbHOCTM No npodeccum

OK 07 — onpenensitb HanpaBfieHNsl | — OCHOBHblE PECypcChbl, 3aAelCTBOBaHHble B
pecypcocbepexeHuns B pamkax | npodeccnoHanbHoOM AeaTenbHOCTH
npodeccuoHanbHON  OeATenbHOCTU Mo
npodeccum (cneuunanbHoCTN),
ocyuwecTBnaTb paboTy c cobnogeHvem
NpYHUMNOB BepeXxnnBOro Npon3BoacTBa;

OK 09 — MPUMEHATb CpeAcTBa MHAOPMALUOHHBIX | — COBPEMEHHbIe  CpeacTBa WM YCTPOMCTBA
TEXHOJOorMNn ansi pelleHns | MHpopmaTnsauun, NOpsiAoK UX MPUMEHEHUSA U
npodeccuoHarnbHbIX 3agad nporpaMmmHoe obecneyeHve B

npodeccnoHanbHon AeATensHOCTU

MNnK1.1 TEeXHWYEeCKOM aKchnyaTauum u  pemMoHTa | — obLlMX CBeAeHui, Krnaccudukauum cynoBbixX

CYOOBbIX [NaBHbIX W BCMNOMOraTenbHbIX
MEXaHW3MOB, CBSI3aHHbIX C HUMW CUCTEM
ynpaBneHusi, a Tawkke [MapPONpPUBOLOB
CYAOBbIX MEXaHWU3MOB U YCTPONCTE;

TEXHWYECKOW JKcMyaTauum UM pemMoHTa

,quraTeneVl BHyTpeHHeFO cropava, OCHOBHBbIX
XapaKTepUcTuK, MapokK, ocobeHHocTeln
KOHCTPYKLMIA, OCHOBHBLIX Y31IOB M MNPUHLUMMOB
aencreus

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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Kop
¢opmup
yeMbIXx
KomneTe
HUMN

UHgn KaTopbl 4AOCTUXEHUA
KOMneTeHUuunun

7 [30:1% KaTopbl 4OCTUXEeHUA KoMmneTeHunun

TOMMMBHOWN, CMa304HOoMN, OannacTHom
cUCTeM, a TakKe CBSA3aHHbIX C

HUMW CUCTEM YMpaBreHUs;
napameTpu4ecKkoro  KOHTponsi paboThl
aBTOMaTUYECKUX  CUCTEM  YynpaBfeHus
rMaBHOW ABWUraTeNnbHOW YCTaHOBKOW M
BCNoMOraTenbHbIMU MeXxaHu3MaMu;
NCMONb30BaHUSA CUCTEMbI BHYTPUCYAOBOM
CBS13U Ha cygHe;

onpegeneHns B npouecce TEXHUYECKOMN
aKcnyaTauum COCTOSIHUS KayecTBa mMacna,
TONMMBA, OXNaxxaatoLLen XXnaKkocTu

MK1.2

YMeHus:

ynTatb CXEMbl CyOOBbIX CUCTEM, a TaKke
3NEKTPMUYECKNE CXEMBI;

peanu3oBbIBaTb Ha npakTuke
HauMoHanbHble " MeXayHapoaHble
TpeboBaHWs No aKcniyaTtaumm cygHa

— NpaBun BEAeHWs1 MaLLWHHOTO XypHana;
— TexXHu4Yeckon n paboyeit OOKYMEHTauuu Mo
rMaBHbLIM U BCrOMOraTterbHbIM  ABUratensm,
MexaHusMaM W cuctemMaMm, a TaKkke Mo
3MNeKTpooGopya0BaHNIO CYA0B

MK1.3

YMeHus:

obHapyXnBaTb HEUCNPaBHOCTU FMNaBHbIX U
BCNOMOraTesnbHbIX Asurartenen,
BCMOMOraTenbHbIX MeXaHW3MOB, MapOBbIX
KOTMNOB U CUCTEM;

OCYLLECTBMATL  MPOBEPKU,  TEXHUYECKOE
obcnyxuBaHue, MOUCK HeUcnpaBHOCTEW U
PEMOHT 3NEKTPUYECKOTO U 3MEKTPOHHOIO
o6opyaoBaHus rnaBHOro
pacnpefenuTensHOro LWuta M aBapumnHOro
pacnpenenuTensHoro wmTa,
aneKkTpoABuUraTenen n reHepaTopos;
NPON3BOAUTb INEKTPUYECKNE N3MEPEHUS;
npoun3BoanTb BM3YyarbHO-0MNTUYECKYHO
OLLEHKY COCTOSIHUSI ieTanew u nx obmep;
ucnonb3oBaTb MaTtepuanbl, UHCTPYMEHT W
obopynoBaHue Ans BbINOMHEHUSI PEMOHTa
W U3roTOBIEHUs AeTanew;

BbINOMHATE  AedeKkTauuo U PEMOHT
BanonpoBoAOB, AeWABYAHbIX KOMMIIEKCOB,
Yy3MOB  [MaBHbIX W  BCMOMOraTesibHbIX
CY[O0BbIX MEXaHU3MOB W ABUraTenen;

— ropsilka M CPOKOB MPOBEAEHMUs PasnnYHbIX
BMOOB PEMOHTHbIX M NpodUnakTuyecknx paboT
rMaBHbIX W BCrioMoraTesibHbIX MeXaHW3MOB U
cUCTeM, a TakkKe 3MeKkTpooGopyaoBaHNs cyaoB

NnK1.4

OCYLLEeCTBNATb KBanuuLumMpoBaHHO
nogbop WHCTpyMeHTa, Martepuana wu
3anacHbIX 4YacTem AN NpoBedeHus
pemMoHTa

— XapaKTepHbIX HeVICI'IpaBHOCTeIZ, OTKa30B
asurartenen, nx NpUYnH n TEeXHONormn
yCTpaHeHuA HeVICﬂpaBHOCTeIZ M OTKa30B

MK1.5

YMeHusa:  akcninyaTtuposaTb
annapatypy 4  npoBOAUTb
Konn4yectBa n Ka4yecTBa
TONNNBA,;

npov3BoauTbL cenapauuio u QunbTpauunio
TONMMBa U Macna;

BKItOMATb 3MIEKTPOTEXHUYECKME MAaLLUHbI,
npubopbl, annapaTbl, YNpaBAsTb UMW WU
KOHTpPONMMpoOBaTb  MX  WUCMpPaBHYlD MU
B6e3onacHyto paborTy;
npou3BOAUTb nycK,

TOMUBHYKO
NpoBEpPKY
OYHKEpPHOro

pacnpefeneHve

— 0603HaYeHus CyOOBbIX NpMBOAOB,
MexXaHU3MOB, cuctem n nx 3J1IEMEeHTOB,
ANieMeHTbl CyOBbIX 3JIEKTPUYECKUX CPeCTB,

— NocneacTBUA  HenpaBUIbHOW  aKcnnyaTauum
CYOOBbIX TEXHUYECKUX CPeCTB

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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Kop
¢opmup
yeMbIXx
KomneTe
HUMN

UHgn KaTopbl 4AOCTUXEHUA
KOMneTeHUuunun

7 [30:1% KaTopbl 4OCTUXEeHUA KoMmneTeHunun

Harpysku, BBOL B napannenbHyl paboTy
reHepaTopoB, CHsSITUE, a Takke NepeBos
Harpysku ¢ OfHOro reHepaTopa Ha Apyrowu;

onpefenaTe  TEXHWYECKOE  COCTOsIHME
reHepaTtopoB, YCTpaHsTb BO3HMKaoLLMe
AedbekTbl B reHepaTopax;

onpeaensaTb paboToCnocoBHOCTL "
OCYLLIECTBMATb HACTPOWKY CUCTEM 3alUUThI
reHepaTopoB.;

MK 2.1

obecrneunBaTbh 3aWMWEHHOCTbL CyaHa OT
aKTOB HE3aKOHHOro BMellaTenbCTBa;
npegoTepawiaTb HepaspelléHHbIN A0CTyn
Ha CyAHo;

AEeNCTBOBaTh B YpE3BblYaMHbIX CUTYaLMAX

— HOPMaTMUBHO-NPAaBOBbIX aKTOB B obnactu
Ge3onacHocTM nnaeBaHus U obecneyeHust
TpaHcnopTHoM 6e30nacHOCTK

MnK2.2

NpMMEeHsATb cpeacTea no 6opbbe ¢ Boaow;
npMMeHATb cpeactea no 6Gopbbe 3a
XWBYYECTb CYAHa,;

— MeponpuATUn no obecneyeHuto

HenoTonnaemMocCcTu cyaHa

MK 2.3

NMPUMEHATb  CpeacTBa U
NnoXapoTyLUeHus;
nonb3oBaTbCA cpeacreamum nogauu
CUrHanoB aBapuNHO-NpeaynpeanTensHON
curHanusauuM B Criydae npoucLlecTBus
Wnn yrposbl NPOUCLLECTBNSA

CUCTEMBbI

— BMOOB CPeACTB UHAMBUAYANbHOW 3aLUThI

MK 2.4

AencTBoBaTb NpY pasfiMYHbIX aBapusx;
NPUMEHSTb Mepbl 3alunTbl 1 6e30nacHOCTU
naccaXxvmpoB W 3KUNaxa B aBapUKHbIX
cUTyaumsix;
YCTPaHATb
aBapuu;
nosrb3oBaTbCA  CydOBbIMWM  cpeAcTBamu
nogayn curHanoB B Clnyyae aBapuu unm
yrpo3sbl aBapum

nocneacTeuAa pas3nn4yHbIX

— nopsiaka AevcTBUMW Npu aBapusix;
— MeponpuATUA Mo NpeaynpexneHuio asapun un
yCTpaHeHuIo NocneacTBui Npu aBapusax

MK 2.5

OKas3blBaTb MNMepByk MOMOLb, B TOM 4uUcne
nog pPykoBOACTBOM KBaﬂVI(bVILI,VIpOBaHHbIX
cneunanncTtoe C MNpuMeHeHnemMm CcpeactB
CBA3N

— nopsigka [LOEeWCTBUA Npu  OKasaHun nepBoW
nomoLuu

MK 2.6

noabLEm
LLHOMNOK,

Npon3BoanTb cnyck n
cnacatenbHbIX U AEXYPHbIX
cnacaTerbHbIX NIOoTOB;
ynpaensite KONNEKTUBHbLIMM
cnacaTenbHbIMU cpeacTBaMu,;
nonb3oBaTbCAd  CyOOBbIMM  CpeacTBamu
nogayn curHanoe B Cryvyae npoMCLLIECTBUS
Unn yrposbl NPOUCLLECTBUS

—-BMOoB K  crnocobos
6epncTBuS;
— BUAOB KOMMEKTMBHLIX W  WHAMBUAYATbHbIX

cnacartesibHbIX CpeacTB U UX CHabxeHus

noaavun CuUrHanos

nK2.7

NPUMEHSATb cpenctea no
npegynpexneHvio 1 npegoTBpalleHunto
3arps3HeHus BogHoOu cpeqbl

— KomMrmnnekca mMep no npepoTBpalleHnto
3arpA3HeHna 0pr>|<arou.|,e|7| cpeabl

MK 3.1

pauuoHanbHO OpraHM3oBbIBaTh pabouve

— MPUHUMNOB, (POPM U METOAOB OpraHusauuu

MecTa, yyacTBOBaTb B  pacCTaHOBKE | NPOW3BOACTBEHHOIO " TEXHOIOrM4YeCcKoro
kagpoB, obecrneynBaTb WX NpegMeTaMu U | NpoLEeccos;

cpeacTBamu Tpyaa; — Xapaktepa B3auUMOOEWCTBMA C  APYruMu
nnaHMpoBaTb paboTy UCMONHUTENEN; noapasaeneHnsmmn

obecneuvBatb  cobnogeHue npasun

GesonacHOCTM  Tpyaa W BbINOSIHEHWE

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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Kop MHpukaTopbl OCTUXKEHUA MHamkaTopbl AOCTUXKEHUA KOMMNEeTeHUUU
¢opmup KOMMeTeHLum
yeMbIX
KomMneTe
HUMN
TpeboBaHWI NPOM3BOACTBEHHOW CaHUTapUK
MK 3.2 WHCTPYKTUpOBaTb U KOHTPOSNIMPOBATb | - COBPEMEHHbBIX  TEXHOMOruMiM  yrnpasneHuns
ucrnonHuTenemn Ha Bcex ctagusax pabor; nogpasgeneHmem opraHnsaumuy;
npvHUMaTb " peanu3oBbiBaTb | — METOOOB NPUHATUS PELUEHWN;
ynpasneH4Yeckne peweHna 1 npoBoAUTb | — Bnaos, (bOpM n MeTo40B MoTuBauumn
OLIeHKY pe3ynbTaTa; nepcoHana, B T.4. MaTepuanbHoro wu
MOTUBMPOBaTb pPabOTHMKOB Ha peLleHue HemaTepuansHoro CTUMYTNpPOBaHUSA
NpPOn3BOACTBEHHbIX 3a4avy; pabOoTHMKOB;
ynpaBnaTb  KOHMIUKTHLIMA  CUTYaUUAMW, | — nefoBOro 3TUKETA;
cTpeccamun n puckamu; — ocobeHHOCTEW MeHemxkMeHTa B obnactu
NPUMEHATH meToAb! ynpasnexua npodheccroHanbHoM AesTENbHOCTY;
nepcoHanom Ha cynHe, — (OYHKUMOHANbHBIX 06513aHHOCTEN paboTHUKOB
N pykoBogMTENEW;
MK 3.3 paccunTbiBaTb MO MNPUHATON METOAUKE | — MeTOOoB oueHMBaHus KayecTBa

OCHOBHbIE NPOMN3BOACTBEHHbIE MOKa3aTesu,

XapakTepusyroLine 3 HEKTUBHOCTD
BbIMNOTHSIEMbIX PaboT;
NPUMEHATb KOMMbIOTEPHbIE n

TeNeKOMMYHUKaLUMOHHbIE CpeacCTBa,
ncnonb3oBaTb Heobxoanmble HOpPMaTUBHO-
npaBoBble JOKYMEHTbI

BbINOMHSIEMbIX paboT;
— cnocob0oB OLEeHKN CUTyaLmn 1 pucka

2.1 K oueHOYHbIM CpeacTBaM TEKYyLLEero KOHTPOJSIA yCneBaeMoCTU OTHOCATCS:

- KOHTPOIJ1bHbIE BOMPOCHLI K TEMaM MPaKTU4eCKNX 3aHATUN.

2.2 K oLeHOYHbIM cpeacTteBam ansd npome)KyTquoﬁ aTTectTauumn OTHOCATCA.

- Bonpocbl Anst noaroToBKM K 9K3aMeHy;

- MepeyeHb 3agay AN cAayvm aK3ameHa;

2.3 KpVITepVII/I OLUEHKU pe3ynbTaToOB OCBOE€HUA ANCUNNJTIUHDbI

KpMTepI/IM oueHnBaHUA TeopeTn4YeCKux 3HaHUMN:

«Omu4HO» - CTaBUTCA, ecriv obyyaroLmnncs:

a) TO4YHO hopMynMpyeT OTBETbI Ha NOCTaBIEHHbIE B 3a4aHMN BOMNPOCHI;

6) paeT npaBunbHble OPMYNMPOBKM MOHATUA W TEPMUHOB MO WU3YYEHHOM

OUCLMNIINHE;

B) OEMOHCTPUPYET NOHMMaHMe MaTtepuana, 4To BblipaXXaeTCd B yMEHUN obocHoBaTb

CBOW OTBET;

r) ceoboaHo ob6obLaeT n anddepeHunpyeT NPU3HaKM U NOHATUS;

LI,) npaBuyibHO OTBEYaeT Ha AO0NOJIHNUTEeSIbHbI€ BOMPOCHI;

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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e) cBoboaHO Bnageet peybto (BemoHcTpupyeT CBSAI3aHHOCTb n
nocrefoBaTesNibHOCTb B U3ITOXEHUM) U T.M.

«Xopowoy» - cTaBuTCA, ecnn obyyalLlmicsa gaeT OTBeT, YAOBMETBOPSIOWNA TeM
Xe TpeboBaHMsIM, YTO U ANA OTMETKU «OT/IMYHO», HO OONyCKaeT €AMHWUYHbIE OLUMOKM,
KOTOpble CaM Xe ucnpasnsieT nocne 3aMmeyaHus npenogasarens.

«Y0osrnemeopumersibHO» - CTaBUTCS, ecrnv obyyaroLmnncs 4eMOHCTpUpyeT 3HaHue
1 NOHMMaHWE OCHOBHbIX MOJTOXEHWUI AaHHOW TeMbI, HO:

a) HETOYHO N HeyBepeHHO BOCMPOM3BOAUT OTBETbl Ha MOCTaBIEHHble B 3a4aHun
BOMPOCHI;

6) OaeT HeTOYHbIE (POPMYINIUPOBKM MOHATUA N TEPMUHOB;

B) 3aTpyaHsieTcs o6ocHOBaTbL CBOW OTBET;

r) 3aTpygHsieTca 0600WmTb unm guddepeHumpoBaThb NPU3HAKK U MOHSATUS;

[) 3aTpyAHsieTCca Npu oTBETax Ha AOMOHUTENbHbIE BOMPOCHI;

€) usnaraet maTepuan HegOCTaTOYHO CBSA3aHHO M MOcCnefoBaTeflbHO C 4acTbiMn
3aMVHKaMu1 1 nepepbiBaMu U T.1.

«HeydoenemeopumernbHO» - CTaBUTCA, €cnu oOy4valolnncs OeMOHCTpUpyeT
He3HaHWe 1Ny HenoHMMaHue 6onbLue YacTn COOTBETCTBYIOLLEro pasgena.

Kputepuu oueHMBaHUA NPaKTU4ECKUX YMEHUN:

«OmnuyHo» cTaBuTCs, ecnv oby4aroLLMnNCs:

a) ymeeT noATBepauTb Ha npumepax CBOE yMEHWe MO BbINOMIHEHUIO NOSyYEHHOTO
NPakTU4eCcKoro 3agaHus;

6) ymeeT aprymeHTMpoBaTb CBOM AEWCTBUS MNPWU BbINOSIHEHUN MPAKTUYECKOro
3agaHus;

B) uenecoobpasHO MUCNONb3yeT TeopeTUdecku martepuan AnAs BbIMOSIHEHUS
3a0aHus;

) NpaBUIIbHO UCMOMb3yeT HeobxoanMble NPUeMbl, METOAbI, UHCTPYMEHTbI U Apyrue
pecypchl;

) OEeMOHCTpUpyeT YMeHue [OelcTBOBaTb B CTaHAAPTHbIX WM HeCTaHAapTHbIX
nNpodeccrMoHanbHbIX CUTyaunsx;

€) rpamoTHOe COCTaBfeHue AOKYMEHTOB, OTHOCSALUMXCA K MpodeCCUOHarnbHOn
AeATEeNbHOCTU U T.M.

«Xopowoy» - CTaBUTCS, ecnv 00yYatoLLMINCs 4EMOHCTPUPYET NpakTUYeCKNe yMeHns,

yYOOBJIETBOPAKOLLNE TEM XKe Tpe6OBaHVIFIM, 4YTO N ONAd OTMETKUN «OTJIMYHO», HO AOoNnyCKaeT

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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eOVHNYHble Herpybble owunbkn, KOTOpble CaM e uWChnpaBnseT nocrne 3amedaHus
npenogasarens.

«YdosnemeopumesnbHO» - CTaBuTCA, ecnu obyyarowuncs obHapyxuBaeT
npakTUyYeckne yMeHusl, Ho:

a) 3aTpygHsieTca  nNpuBECTU  MNpUMeEpbl, MNOATBEPXAAlWMe €ero  yMeHus,
NCnosib3oBaHHbIE B MpoLEecce BbIMOMHEHUS NPAKTUYECKOro 3aJaHNs;

6) HenocnepoBaTenbHO aprymMeHTUpyeT CBOM [OEWCTBUS, NpeanpuHATble UM B
npouecce BbINOMHEHNST MPAKTUYECKOro 3afaHus; aprymeHTbl, OObsCHsoWwmMe ero
AENCTBUSA, NPEAnpPUHATLIE UM B NPOLECCe BbINOSTHEHNSA NPAKTUYECKOro 3a4aHuns;

B) HeuernecoobpasHO MCMOMb3yeT TeopeTU4ecKu matepuman Ons COCTaBfeHus
nnaHa BbINOSIHEHUSA NPAKTUYECKOrO 3aaHus;

r) u3naraeT martepman HeJOCTaTOYMHO CBSA3aHO W C nocnefoBaTerflbHO C YacTbiMU
3aMUHKaMu 1 nepepbiBaMu;

A)  vChbITbiBaeT  3aTpygHEeHus B AenctBmax  npwm HecTaHOapPTHbIX
npodeccrnoHarnbHbIX CUTyaLMaX U T.0.

«HeydoenemeopumernbHO» - CTaBUTCS, €criv obydarowwmmncs gonyckaeT rpyobie
HapylleHus anroputMa AencTBust Unn owubkn, Brekywune 3a cobon BO3HUKHOBEHWE
oTpuuaTenbHbIX NOCNeACTBMI ANng 060pyaoBaHNS, OKpYXatoLLen cpeabl 1 aknnaxa cyaHa,
unu (1) oTCyTCTBME YMEHMSA OENCTBOBATb B CTaHAAPTHbLIX NPOdECCUOHANbHbIX CUTYaUUSIX,
nnmu(n) GEMOHCTPUPYET HE3HaAHUE UM HeNoHMMaHue BonbLUen YacTu COOTBETCTBYIOLLENO
pasgena.

Kputepuu oueHMBaHus no aucumniivHe B oopme TeCTUPOBaAHUA:

«OTnn4yHo» - 81-100 % npaBunbHbIX OTBETOB,

«Xopowo» - 61-80 % npaBuUnbHbLIX OTBETOB;

«YpoBnetBopuTenbHo» - 41-60% npaBuibHbIX OTBETOB;

«HeynoBnetBoputensHo» - 0-40% npaBunbHbIX OTBETOB.

3 OueHo4Hble cpeancTBa TeKyuwero KOHTpona n npomex(yTquoﬁ aTTecrauummn

KOHTpO.ﬂbeIe BOMNPOCLI K NPAaKTU4Y€CKUM 3aHATUAM

MNMpaktnyeckoe 3aHATME Ne1 Ne2 PacyeT OCHOBHbLIX TepMoAUHaAMMU4YeCKUX
npoueccoB. NMonutponHbie npouecchl

KoHmporbHble 80ripochl.

1. MNpoBecTn nccnegoBaHne Kaxagoro TepMoaMHaMmM4ecKoro npotecca.

2. No4yemy paboTa nameHeHns o6bEma B MI3OXOPHOM MPOLIECCE paBHA HyNo?

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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3. Moyemy Npn N30TEPMNYECKOM pacLUMPEHMM ra3a K HeMy Heo6X0ANMO NOABOAUTL
Tensno, a Npu N30TEPMUYECKOM CXKaTUU — OTBOAUTL?

4. MNoyemy Npn agnabaTHOM paclIMpeHun TemnepaTtypa rasa NoHWXKaeTcs, a npu
agnabaTHOM cxaTum NoBbIaAeTCA?

5. YTto Takoe sHTanbnusa rasa?

6. B yem BblpaxkaeTcs CBA3b MeXay NepBbiM U BTOPbIM 3aKOHAMW TEPMOLAMHAMUKN?

MpakTuyeckoe 3aHATMEe Ne 3 YcrnoBus NpUMeHAeMOCTU ypaBHeHUsA bepHynnu
— peweHue 3aaayd

KoHmporbHble 80rpocsi:

1. JanTe onpegenieHne yCTaHOBUBLLETOCA U HEYCTaHOBMBLLETOCH, PaBHOMEPHOIO U
HEpPaBHOMEPHOIO ABWXKEHUS.

2. DopMynupoBKa U 3Ha4YeHWe ypaBHEHNSA HEPA3PbLIBHOCTM MOTOKA XUOKOCTMU.

3. Kakve cyecTBYIOT peXnuMbl ABMXKEHUS XXUAKOCTN?

4. Y10 HasbiBaeTcsa umcrnom PenHonbaca? KakoBo 3HayeHMe KPpUTUYECKOro yucra
PenHonbaca?

5. YUto Takoe nonHasa yaenbHasa aHeprusi noToka?

6. YpaBHeHve bepHynnu ana peanbHOW XXUAKOCTU: KaKOBbl €r0 CMbICIT U 3HAYEHME.
KakoBa pasMepHOCTb BENUYNH, BXOASLLMX B 9TO ypaBHEHue?

7. PacdeTHble hopMynbl Ans onpegeneHns notepb Hamnopa no ASIMHE U MECTHbIX
notepb. Kak yunTtbiBaeTCsl nonHasa noteps Hanopa B Kpyrnown tTpyoe?

8. B uem 3aknoyaeTcsa CyLWHOCTb ruapasnuyeckoro ygapa? Kakumu metogamm
MOXXHO CHU3UTb BENNYMHY YAAPHOro AaBneHna?

9. YTto HasbiBaeTca kaBuTaumenm xumakoctm? Kakvme wmepbl pekomMeHayeTcs
NPUMEHATb ANA NpeoTBPaLLEHNs] KaBUTaALUMM XUOKOCTN B Hacocax?

Mpaktnyeckaa pab6ota Ne4 CpaBHeHue uuknoB [BC. Pacuyet uukna OABC co
CMellaHHbIM NOABOAOM TensoThbl

KoHmporbHble 80rpochl.
. Kakne ynpouieHusa gonyckaroTcst npu pacyeTe no pearnbHbIM LuKnam?
. Yto 3HaunTt umnkn [BC ¢ GbICTpbIM CropaHMemM Tonnmea?

. 3aBNCMMOCTb TepMN4eCKoro KT oT OCHOBHbIX XapaKkTepuctuk gBurartend.

1

2

3

4. Unkn 1BC ¢ n3oxopHbIiM nogsogom Tennotel B P-V 1 T-S KoopanHaTax.
5. Uukn OBC c n3obapHbiM nogsogom tennoTbl B P-V 1 T-S koopanHaTax.
6. Lnkn OBC co cmewaHHbIM nogsoaom TensioTel B P-V 1 T-S koopavHaTtax.
7. Unkn I'TY ¢ n3obapHbim nogsoaom TennioTsl B P-V 1 T-S koopanHaTax.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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MpakTuyeckoe 3aHaTMe Ne5 Ne 6 [lnarpammbl BoAasiHbIX napoB. PacyeTt conna
NaBans

KoHmporbHble 80rpocsi.

. Uto Takoe npouecc napoobpasoBaHma?

. B 4em pasHuua mexagy npoueccamu ucnapeHus 1 KUNeHUs XXUaKocTn?
. UT0 Takoe Kputndeckasa Touka 1 TpomHasa Touka Boabl?

. PaccmoTtpeTb cocTtosiHusa BogaHoro napa.

. Kakon nap ucnonb3syeTtcs B kayecTBe paboyero tena, noyemy?

o g A WO N -

. PaCCMOTpeTb UMK nap03HepreT|/|l-|eCK0171 YCTaHOBKU C y4eTOM NnpuHUuna pa6OTbI

MNMpaktnyeckoe 3aHATME Ne7 Pacuyer TennoobmMeHHbIX annapartoB. Pacuert
xonoaunbHUKa

MNMpaktnyeckoe 3aHATMEe Ne 8 PacyeT npocToro n cnoXxHoro Tpyb6onposonoB —
pacyeTHas paboTa
3adaHus K npakmu4yecKoMy 3aHSIMuko:

BAPUAHT Ne 1

Onpegenutb nepenag QaBneHus Mexay cedeHnamu Ttpybonposoga (1-11) wm
MOLLHOCTb, KOTOPYO HEOBXOAMMO COOBLUMTL XXMAKOCTU, ecnvm nepekavmBaeTcst 6eH3nH ¢
pacxogom 30 n/c npu Temnepatype 20°C, KO3I(PUUMEHT KMHEMATUYECKON BA3KOCTU
0,0064 cm?/c. KoadbdpmumeHT wwepoxoBaToctn Tpyo 0,028. TpybonpoBoa nMeeT 4yeTbipe
OTBETBNEHUS C KOoadhpuumeHToM conpoTuBnenmna kaxgoro 0,2 u gBa nosopoTa C
KoaddumumeHTom conpotmBnenuna kaxgoro 1,5. Hduametp Tpybonposoga 100 mm.
MnoTHocTb GeH3uHa 680-720 kr/cm3.

BAPUAHT Ne 2

Onpegenute nepenag AdasBneHuss Mexay cedeHusamn Tpybonposoga (1-M1) wu
MOLLHOCTb, KOTOPYK HeobxoguMmo COOBLWMTL XMOKOCTU, €Cniv nepekadynmBaeTcss Boda C
pacxogom 30 n/c npu TemnepaTtype 20°C, koaddUUMEHT knHemaTudeckon Baskoctn 0,01
cm?/c. KoadbduumeHT wepoxoBatocTn Tpye 0,028. TpybonposBoa umeeT uYeTbipe
OTBETBNEHUS C KoadhpuumeHToM conpoTuBnenna kaxgoro 0,2 u gBa nosopoTa C
KoadbdumumeHToMm conpotmBnenua kaxgoro 1,5. Hduametp Tpybonposoga 100 mm.
MnotHocTb BoAabl 103 Kr/m3.

BAPWAHT Ne 3

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx




MO-26 02 05-0l1.07.90C

KMPK BFAP® ®I'60Y BO «KI'TY»

TEXHUYECKAA TEPMOONHAMUKA N TEMNOMNEPEOAYA

| C.13/22

Onpegenutb nepenag AaBneHuss mexay cedeHusamu Tpybonposoga (1-M) wm

MOLLIHOCTb, KOTOPY HEeobXoauMO COOBLLMTL XMAKOCTWU, ecrnv nepekavymMBaeTcs Macno C

pacxogom 30 n/c npu Temnepatype 20°C, KOadppULMEHT KMHEMaTndeckon askoctn 0,4

m?/c. KoaddpuumeHT wepoxoBatocTn Tpyo 0,028. TpybGonpoBoa WMeeT 4eTbipe

OTBETBNEHMSA C KO3pUUMEHTOM conpoTusneHna kaxgoro 0,2 v gBa nosopoTa C

KoadppuumeHTom conpoTtuerneHus kaxgoro 1,5. [Ouametp Ttpybonposoga 100 mm.

MnotHocTb macna 880 kr/m3.

nepequb BOMPOCOB AJid NOArOTOBKU K 3K3aMeHY

1. TepmoagnHammuka kak Hayka. OCHOBHblE NOHSATUSI U onpeaeneHus. Paboyee Teno.

2.0OCHOBHble NapaMeTpbl COCTOSIHUS ra3oobpasHbIX Ten.

3. NgeanbHbI ra3. 3akoHbl naeanbHbIX ra3os.

4. ypaBHeHI/Ie COCTOSIHUA naeanbHOro rasa. YaenbHas ra3oBas NoCTOSHHas.

5. Obwme noHATUA o rasoBbix cMmecsx. CocTtaB. 3akoH [anbToHa. MapuuanbHoe

[aBrneHue.

6. MonsipHast Mmacca v rasoeasi NOCTOSIHHasi CMECM.

7. Tennoemkoctn. Knaccudukauus. YpasHeHne Manepa.

8. MNocTosiHHas TennoemMKoCTb. Orlpe,u,eneHl/le KoJin4yecTBa Terna, 3aTpav4eHHOro Ha

HarpeB Tesa npu NOCTOSIHHOW TEMMNOEMKOCTW.

9. TennoeMKoCTb ra3oBbIX CMECEMN.

10.MepBbINt 3aKOH TepMoanHamMukK. TennoTta. BHyTpeHHss aHeprus. PaboTa.

11.Pabota unameHeHusi obvema. Paborta unameHeHuns pasneHuss P-V cuctema

KoopAauHar.

12. O6paTumMbie n HeobpaTUMble paBHOBECHbIE N HEPABHOBECHbLIE NPOLIECCHI.

13.OHTanbnusa rasa v napa.

14.N30x0pHBbIN Npouecc. AHanus npoLecca.

15. N30bapHbIn npouecc. AHanus npoLecca.

16.MN30Tepmnyecknin npouecc. AHanua npoLecca.

17.MocTpoeHne N30TepMbl PacLLUMPEHUS 1 M30TEPMbI CXXaTUS.

18.AgmabaTHbi npouecc. AHanu3 npouecca.

19.YpaBHeHue agnabaTsbl.

20.MNonutponHbIn npouecc. AHanns3 npouecca.

21.3Ha4yeHue

NPOLECCOB.

nokKkasartenA

22.TepmognHamuyeckmne npoueccsl B P-V 1 T-S koopauHaTtax.
LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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23.BTOpow 3aKOH TepMOANHAMUKN.

24.Mpamon umkn. TepMnyecknn Ko MULMEHT NOME3HOro AeNCTBUS.

25.06paTHbIN LMK, XONoAnNbHbIN KO3MULMEHT.

26.9HTponus. T-S guarpamma.

27.Mpamon obpaTtnmbin Lmkn KapHo.

28.06paTHbIN 0bpaTtumMbin LMk KapHo.

29. [lokasatb novyemy T-S anarpamma ABnseTCs TEMNOBOMN.

30.TepmoguHammnyecknin npouecc ofHOCTyneH4yaToro komnpeccopa. [lokasaTtenu
paboThbl.

31.MHorocTyneH4aToe cxartue.

32.Umknbl ABC. Knaccundpukauus.

33.CpaBHeHue yuknos [1BC.

34.Unkn ABC ¢ nsoxopHbiM nogsoaom TennoTbl. Tepmuyeckui K.

35.Umkn ABC co cmelaHHbIM nogeoaom TennioThl. Tepmuyecknin K

36.Uukn ra3otypbuHHOM yCTaHOBKM C n306apHbIM NOABOLAOM TEMMAOThI.

37.BogsaHon nap. MNpouecc napoobpasoBaHud. CoctosiHue napa.

38. P-V, T-S, h-S gnarpammsl BOASAHbIX NapoB.

39.0CHOBHble TEpMOAUHAMMYECKNE NPOLIECCHI BOASHbIX NAapOB.

40.Mpouecc wucteyeHnsi. CKOPOCTb WUCTEYEHUS MaACCOBbIN CEKYHOHbIN pacxo,
paboTa ncreyeHus.

41./cTteveHne yepes conso.

42.WcteyeHne yepes anddysopol.

43. [lpoccennpoBaHue rasos 1 Napos.

44. LUnkn KapHO Ans HacblWeHHbIX NapoB.

45.MapocunoBaa ycrtaHoBka. Uwukn PeHkuHa B P-V, T-S «koopauHaTtax.
Tepmnyeckun KIMNA. YaensHeln pacxoq napa.

46.TyTn NoBbILLEHUST 3KOHOMUYHOCTU Uukrna PeHknHa.

47 .LUnknbl NnapoBOM KOMMNPECCOPHOW XONOANNBHOW YCTaHOBKN.

48.Cxema BO3QyLLUHOM KOMMNPECCOPHOM XOMOoAUNbHOW YCTAHOBKM U €e LMKN B
KoopauHaTtax.

49.CxeMa NapoaXeKTOPHOM XONoANNbHOM YCTAaHOBKM, Noka3aTtesnb ee paboThl.

50.Cxema abcopOLMOHHOM XONOAUbHOW YCTaHOBKM.

51.Tennoson Hacoc.

52.BnaxHbin Bo3gyx h-d. Anarpamma BnaxxHoro Bosayxa.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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53.0cHOBHbIe cnocobbl Nnepegayn TensoTbl.

54.TennonpoBoaHOCTb. 3akoH Dypbe.

55.TennonpoBogHOCTbL NSIOCKOM O4HOCIONHOW CTEHKW.

56.TennonpoBOAHOCTb NSIOCKOW MHOFOCIIOMHOM CTEHKN.

57.TennonpoBOAHOCTb UUMNHOPUYECKON CTEHKN.

58.KoHBeKTMBHLIN TennoobmeH. dopmyna HbloToHa-Puxmana. KoaddumumneHT
KOHBEKTMBHOW TENNooTaauu

59.0cHOBHbIE CBOKMCTBa XWOKOCTEW (MISIOTHOCTb, YyAenbHbIM BEC, BA3KOCTb,
CKMMaeMOCTb, AaBfieHNe HaCbILWEHHOro napa).

60.IMoHATHe naeanbHOW U peanbHOWN XNOKOCTEWN.

61. N'mgpocTatnyeckoe AaBrieHNe U ero CBOMCTBA.

62.0CHOBHOE YypaBHEHME TIMAPOCTATUKU. [eoMeTpudeckum u SHepreTU4ecKui
CMbICI ypaBHEHMWS.

63.3akoH [lackans n ero npakTU4eckoe WCNofnb3oBaHWEe. YCnoBue paBHOBECUS
XngkocTten B coobLuaroLmxcsa cocyaax.

64.B3anmopenctBme  MNOKOALWEWNCS  XMAKOCTM  C  MJSIOCKAMM  CTEHKaMu.
M'mpapaBnuyecknin napagokc. Anopbl AaBNEHUN.

65.3akoH Apxumepa. lNMnaBaHue Ten B XuMAkocTW. [NnaByvyecTb M OCTOMYMBOCTb
cyaHa. Ocagka cygHa. LleHTp BogousmeLleHums.

66.KnHemaTMka u OuMHaMuKa >XUAOKOCTU. Buabl OBMXEHUA: ycTaHOBMBLLEECS W
HeyCTaHOBMBLLEECS; PaBHOMEPHOE W HepaBHOMEpPHOEe; HarnopHoe u 6e3HanopHoe;
BnxpeBoe n 6e3Bnxpesoe.

67.[MoToK. YpaBHeHMe CnoLWHOCTM NOTOKa.

68.YpaBHeHne bepHynnu ans anemMeHTapHOW CTPYWKM uaeanbHOW XKWOKOCTWU.
3aKOH N3MEHEHNS HEPTUMN.

69.YpaBHeHMe NOTOKa XNOKOCTU OS5 peanbHOM XUOKOCTH.

70. N'mppaenuyeckme notepu. YpasHeHue [apcu-Bericbaxa.

71.MNMpakTnyeckoe wucnonb3oBaHve ypaBHeHuss bepHynnu (Bogomep BeHTypw,
CTPYWHbIE HACOCHI).

72.Pexxnmbl  oBmxeHus xugkocten. Kputepun PenHonbaca M ero pusmyeckun
CMbICH.

73.CpefHsast CKOpOCTb NOTOKa NPU NTaMUHAPHOM ABWXXEHUN XXNOKOCTW.

74.MNoTepu Hanopa B NamuMHapHOM YCTaHOBUBLUEMCS MOTOKe. PUMYECKUIN CMbICH

KoadhdpnumeHTa TpEeHUS.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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75.TypbyneHTHbIn pexuM. CTpyktypa TypbyneHTHoro notoka. [loHaTMe o
rmapaBnuYecky rmagkmx 1 WepoxosaTbIxX Tpybax.

76.NMotepn Hanopa no pgnvHe TpybonpoBoga npu TypbyneHTHOM MNOTOKe.
KoadhdumumneHT aKBMBaNEHTHOM LLEPOXOBATOCTH.

77.MecTHble ruapaBnuyeckme conpoTuereHusi. YpaBHeHuss Bencbaxa ang
onpeaeneHus NoTepb Hanopa v AaBneHus.

78.MNoTeps Hanopa npu nNocTeneHHoM pacLumpeHuu notoka. Mepbl MO YMEHbLUEHUIO
OTpblBa NOTOKa B CyA0BbIX AU py3opax.

79. MecTHble rngpaBnmMyeckme COMPOTUBMNEHUSA: BHe3arnHbldi W MOCTENEHHbIN
NoBOPOT TPYObl; CrMsiHNE MOTOKOB; COMNPOTUBIIEHUS C NEPEMEHHON HOPMON NMPOTOYHOM
yacTtn. OcobeHHOCTU onpeaeneHns KoadduumeHTa MeCTHbIX NOTePb.

80.MNoTepun Hanopa B MECTHbIX COMPOTUBMEHNAX MPU STAMUHAPHOM U TypOYyneHTHOM
pexumax OBwKeHUst Kugkoctn. [loHaTne 06 9KkBMBANEHTHOM OfiMHE  MECTHOro
conpotuBneHus. lNpuHUMN HanoXeHus notepb Hanopa. B3aumHoe BNuAHWE MECTHbIX
COMNPOTUBNEHWUN.

81.UcteyeHne xuagkoctm B atmocdepy. OnpegeneHve CKOPOCTU UCTEYEHUS U
pacxoga xungkoctn. KoapdpuumeHT cxatums.

82./cTeyeHune XMOKoCTN Yyepes Hacadkn Npu NoCTOAHHOM Hanope. Buabl Hacagkos
N UX CpaBHUTErbHAasa XapakTepucTuka.

83.UcTeyeHune Xngkoctn Yepes Hacagku npy nepemMeHHoOM Hanope.

84.KaButaunmoHHoe TeyeHue. DakTopbl, Bbi3blBalOWME MOAPOOMHAMUYECKYID W
aKkycTmyeckyto kasutaumo. Metoabl 60pbbbl € KaBuTaLmMEN.

85.N'vapaBnuyeckun yaap B Tpybax. lNMpaAmMon M HenpsiMon; NOSNOXUTENbHLIA ©
oTpuuaTenbHbIN rmapoanHammyecku yaap. MNpotneoygapHbie MeponpuaTUs.

86.'vapaBnuyeckun pacyeT Tpydonposoaos. TpybonpoBoabl NPOCTLIE U CIOXHbIE;
AJIMHHbBIE 1 KOPOTKME. XapakTepuctukun Tpybonposoaa.

87.PacyeT cnoxHbix Tpyb6onpoBogoB.

88.0cCHOBbI rmapogMHaMmyeckoro nogobusa NOTOKOB.

89.Hacocebl.

90.M'vapoaguHamunyeckne nepenayn.

91 MNngponpusoabl.

MNepeyeHb 3apay AnA caayun 3Kk3amMeHa
OCHOBHbIE TEPMOONHAMWYECKUE MNMPOLIECCHI

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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1. B nyckoBom GannoHe gBuratens HaxoguTcst CMecb Npwu AasneHumn 24 Gapa wu
Temnepatype 500 K.Hantm paeneHve B GannoHe npu ocTbiBaHMM cmecn go 15°C un
KONIMYECTBO BbIOENMBLLENCA MPU 3TOM TennoTbl. CMecb NPUHATL Kak ABYXaTOMHbIV ras c
NOCTOAHHOW TennoemMkocTbto Cv= 770 [x/kr K.

2. 0,7v® Bosagyxa npv aasnexHun 0,5 MIMNa 1 Temnepatype 25°C nogorpesaroTcs npu
nocToaHHoM fasrneHmn go 175 ° C. Hantu paboTy, n3aMeHeHne BHYTPEHHEN SHEPruu u
BHELLHIOK TENMOTY (TENNOEMKOCTb NOCTOSAHHAS).

3. Cxatbin Bo3gyx npwu gasneHun 5 MMa n Temnepatype 400°C agnabaTtHo
pacwupsieTcs 0o gasneHus 1,5MMMa. Bo CKOMbKO pa3 JOMKeH YBENUYNTLCA ero obbem u
KakoBa byaeT KoHe4YHas TemnepaTtypa. [Nokasatenb aguabartbl 1,41.

4. a3 cxumaeTcsa NonUTponHo ot AasnexHusa 1 MlMa n o6bema 6m3 1o nasnexHus 4
MIMa n o6bema 2m3. HaiiT nokasaTenb NONUTPONbI U BHELLHIOW paboTy.

5. B koMmnpeccope cxumaeTcs 2 Kr Bo3gyxa npu noctosiHHon temnepatype 200 °C
oT pgaenexunsa 0,2MlMa go 1Mlla. Hantn Heobxogumoe KONMMYECTBO TEMSOTbl, KOTOpoe
HY)XHO OTBECTM OT BO34yXa, A58 COXpaHEeHUs1 TeMnepaTypbl NOCTOAHHON.

6. CKONbKO TenmnoTbl HYXHO COOOWWUTL NPU MOCTOSAHHOM OObeme 1Kr rasoBou
cMecu, ckaTon B uunuHape asuratens ot gasneHus 1,2 Mlla n temnepatypsl 390°C,
yToObl paBneHue nocne atoro pocturno 4 Mlla. TennoeMkocTb €CTb BenuMyMHa
NOCTOSAHHAsA Cv = 756 x/kr K.

7. 3 M3 Bo3ayxa npu aasnenun 0,2 MMa n TemnepaType 25° C nogorpesBatoTcs npu
NOCTOSIHHOM JaBneHun go Temnepatypbl 225 2 C. Hantu paboTy, nameHeHne BHyTPEHHEN
3HEPrun 1 BHELLHIOW TennoTy. TennoemkocTb noctoaHHasa (Cp = 1,008K[0x/kr C).

8. 0,0lke Bo3gyxa npu pgasneHun 40 6Gap mM30TepMUYECKM paclLUMpsieTcs B
UMnNuHApe C NOABWXKHBLIM MOpLIHEM A0 AaBneHua 3 Oapa. HanTn KOHe4YHbIn 0Obem,
KOHEYHylo Temnepatypy, paboTy, NpoM3BeAEHHYIO ra3oM 1 NoABeAeHHOe Tenmo.

9. 1 kr Bo3ayxa npu gaenenuun 1 MlMa n temnepatype 30°C agmabatHo cxxumaeTtcs
po 10 Mla. Hantu paboTy cxaTusa u nM3MeHeHue BHYTpeHHen 3Hepruun. [lokasaTtenb
agmabatbl K=1,41.

10. Tpebyetcsa cxatb 1,5 m® Bo3gyxa oT aasnenus 0,1MIMNa u Temnepatypbl 17° C,
no pasnenna 0,7MMNa n temnepatypbl 100°C. Hantn nokasatenb nonuTponsl U paboTy

cxaTtus.
LUUKNbl ABUFATENEN BHYTPEHHEIO CTOPAHUA
1. Kak u3meHuTca TepMudeckum KoaddUUMEHT MONe3HOro OenucTBuA ABuratens

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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BHYTPEHHEro0 CropaHms C W30XOPHbIM MOABOAOM TensnoTbl, €CfiM CTEMNeHb CXaTus
yBenNuMUuTCA oT 6 Ao 12. nokasatenb agnadatbl NpuHATL 1,37. UMK nokasatb B P-V n T-S
KoopauHartax.

2. Onpepenute  Tepmuyeckun  KI14 agBuratens BHYTPEHHEro cropaHus c
N30XOPHbIM MNOABOAOM TENnmoTbl U ero Hambonbluyl Temnepatypy, €cnu HadarnbHoe
pasnexHne 0,1MlMa, HavanbHaa Temnepatypa 17°C, crteneHb cxaTtua 4, cTeneHb
noBbilleHUa pasneHus 3,5, nokasatenb aguabatbl 1,41, TennoemMKoCTb MOCTOSAHHAs
Cv=0, 72 KOx/kr K.

3. Hantn nonesHyto paboty n tepmunyeckmin Krp s uukne OBC ¢ unsobapHbiM
noaBoAOM TEennoThl, €cnv gaHo: HadvanbHoe aasnenHve 0,1 Mlla Temnepatypa 17°C,
cteneHb cXatusa 14, cTeneHb npeasaputenbHoOro pacwmpeHna 1,8, nokasatesnb
agmnabartbl 1,41.

4. Onpegenutb Tepmuyeckmn Kr[ umkna gsuratena BHYTPEHHEro CropaHusi C
M30XOPHbIM MOABOAOM TEMNOTbI, €cnn HadanbHas Temnepatypa 20°C, a KoHevHas
TemnepaTtypa cxaTtunsa 217°C.

5. Onsa uukna OBC co cmewaHHbIM NogBOAOM TennoTbl AaHO paboyee Teno-
BO34yX, HavyanbHoe fasneHne 0,1 MlNa TemnepaTtypa 27 °C, cteneHb cxatus 14, cteneHb
noebleHns aaeneHns 1,5 creneHb npegBaputenbHoro pacwwupenus 1,7. Onpeoenutb
Tepmuydeckmn KN4 v napameTpbl XapakTepHbIX TOYEK.

6. TemnepaTtypa BocnnameHeHus Tonnuea B umkne OBC ¢ nsobapHbiM nogsoaom
Tennotbl paBHa 787°C. Hantm MMHMManNbHO HEOOXOAMMOE 3Ha4YeHWe CTeneHu CxaTtud,
€eCnun HavanbHas Temnepartypa Bosgyxa 50°C. CxaTtue cuntaTtb agnabatHbim (K =- 1,41).

7. Bblumcnntb HauBbIClLUME OaBneHMe U TemnepaTypy pabodero Tena B uukne
OBC c wu130XOpHbIM MOABOAOM TENnoThbl, €ecnM HavanbHoe pfasneHue 0,1 MIla,
Temnepatypa 17° C, cteneHb cxatus 6. Konnyectso nogseaeHHon tennotbl 800 KIx/Kr.

8. Onpepgenutb Tepmunyeckn K4 umkna OBC ¢ nsobapHbiM nogBoaoM TeNsoThl,
€Cnun N3BeCTHbl HavanbHasa Temnepatypa 40 ° C, Temnepartypa B KoHue cxatmna 600° C
TemnepaTypa B KOHUE pacwmpeHnust razoB 270°C. Onpegenutb Takke Tepmuyeckmn K
umkna KapHO, OCyLLEeCTBMEHHOIO B TOM € WHTepBane npeferibHbiX TemnepaTyp.
NokasaTtenb agnabatbl 1.41.

9. B uukne noplHeBOro Apuratens ¢ M30XOPHbIM MNOABOAOM TEMNSIOThbl CTENEHb
ckatms paBHa 5. CteneHb noBbiweHna aasneHuna 1,5. Onpegenutb Tepmudeckunin K
uMKna wu nomnesHyw paboTy, ecnu HadvanbHoe paesneHne 100 Klla, HavanbHas

TemnepaTtypa 400 K.

LokymeHm ynpasnsemcs npozpaMmmHbimMu cpedcmeamu 1C Konnedx
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10.0OnpegenuTtb NapameTpbl y3rnoBbix Toyek uukna ABC ¢ nsoxopHbiM noaBoaoM
TennoTbl, ecnNn AaHo HadvanbHoe pasneHue 0,1 MIMla, HayanbHas Temnepartypa 17°C,

cTeneHb cxaTua 4, cteneHb NoBbilWeHUs gasnennsa 3,5; nokasatenb agmnadatbl 1,41.

BOOAHOU NAP

1. BnaxHbin nap ¢ napametpamu: gasnexHune 1,7 Mla n cteneHb cyxoctu 0,9
BbiTekaeT B cpeay c gasreHuem 1,1 MlMNa. Onpegenntb TeOpeTUYECKYHO CKOPOCTb NpU
agnabaTHOM UcTedeHumn napa, npouecc npeactaBuTb B h - S koopanHaTax.

2. Kak Benuka TeopeTmyeckas CKOpOCTb UCTeYeHUsa napa vyepes conno JlaBang,
ecnv aasneHue napa 1,5MMNa TemnepaTtypa 400° C, a npotueogasneHune 0,004 MMa.

3. BnaxHbIM nap ¢ napameTpamu: gasrneHue 25 aTMm. n cteneHb cyxoctu 0,97
BbiTEKaeT B cpedy ¢ AasreHnem 11aTtm. Mnowaab BbIXOAHOro ceveHns conna 20 mm?2.
Onpenenutb TeopeTUYECKYId CKOpPOCTb Npu agunabaTHOM WCTeYeHun napa u ero
CEeKyHAHbIN pacxopa.

4. 1kr neperpeToro BoAasHoro napa c¢ gasneHvem 10 MlMNa n TemnepaTtypowu
530°C cHavana gpoccenupyeTtcs B BeHTUIe 4O npomexyToyHoro gasnenus 0,3 Mlla,
a 3aTeM OndaTb pacwmpsieTca agnabaTtHo B napoBon TypbuHe 40 KOHEYHOro AaBneHns
0,005 MlMa. OnpegenuTb NapameTpbl Napa 3a BEHTUNEM, YBENUYEHME IHTPOMUN U
Tennonepenag npu agnabaTtHoOM pacLiMpeHun.

5. BnaxHbin nap ¢ napametpamu: gasneHne 20 aTtm., cteneHb cyxoctu 0,95
BblTekaeT B cpeay ¢ gasnexHveM 13 aTm. MNnowaab BbIXOAHOIO ceyeHus conna 20 Mm2.
Onpenenute TeOpPeTUYECKYKD CKOPOCTb Npu agvabaTHOM unCTevyeHUn napa W ero
CeKyHOHbIN pacxog.

6. Kak Benuka TeopeTunyeckasi CKOpOCTb UCTeYeHUs napa Yepes conno JlaBans,
ecnu gaeneHune napa 15 atm., temnepartypa 370°C, a npotusogasnenue 0,06 atm.

7. 1kr neperpeToro BoagsiHoro napa c gaesnexHmem 9 MlNa n temnepatypon 520 °C
noctynaeTt B NapoByto TypbuHy, rae agnabaTHO paclumpsaeTcs 4O KOHEYHOro AaBreHus
0,005 MIla. lMNpn aTOM 3a cYET U3MEHEHUS BHELUHEW KUHETMYECKOW JHeprum nap
coBepliaeTr paboTy UYUCIIEHHO paBHYK U3MEHEeHW dHTanbnuu. Onpegenutb
napameTpbl napa Ha Bbixoge w3 TypOuHbI W Tennonepenag npu agunabaTHOM
pacwumpeHuu.

8. BnaxHbl nap ¢ napametpamu: gasnexHue 1,7 Mla, cteneHb cyxoctn 0,93
BbiTekaeT B cpedy ¢ gasneHuem 1,1 MMa. MNnowagb BbIXOAHOrO ceveHnsa conna 20
MM2. OnpenenuTb TEOPEeTUYECKM CKOPOCTb Npu aanabaTHOM UCTEeYeHUW napa U ero

CeKyHOHbIN pacxoj.
HURYNICHITT y11PdSIIACIHTIVA TIPUCPAIVIVIRDIVIU CocULTTIsdviu 1w NUJIJIGUR
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9. Kak Benvka TeopeTnyeckasd CKOPOCTb UCTeYeHUd napa Yepes conno JlaBans,
ecnn pasnexHune nap 1,4 Mla npu temnepatype 300°C, a npotuBogasneHue 0,06
MTlla.

10. 1kr neperpeToro BoasHoro napa c gasrneHvem 5 Mlla n Temnepatypown
380°C cHauvana gpoccenupyeTtcsd B BeHTUNe o npomMmexyTtovHoro gasneHua 0,2 Mlla,
a 3aTem pacwupsdeTca agmabaTtHo 0o KoHevHoro gasneHust 0,004 MlMa. Onpegenutb
napameTpbl napa 3a BEHTUINEM, YBENMYEHMEe OSHTponun U Tennonepenag npu

agnabaTHOM pacLUMpPEHUN.

TEMJNONEPEOAYA

1. 3apgava. Onpepenvtb KO3IMUUMEHT TENNONPOBOAHOCTM KUPMUYHOW CTEHKM
TonwuHon 390 MM, ecnn TemnepaTypa Ha BHyTpeHHen nosepxHocTn cteHkn 300 C, Ha
Hapy»kHol -60 C. MNoTepu Tenna Yepes cTeHky 178 BT /M2,

2. ABTOMOOWIBHBIN paguaTop nepedaeT OT OXSaXdalLllen BOAbl B OKPYXatoLLyH
cpeay 40 Kx/c . CpeaHsas TemnepaTypa Boapbl B paguatope 87°C, TemnepaTypa Hapy>KHOro
Bosayxa 37° C, TennopaccevBalollas MOBEPXHOCTb paauaTopa 5wm?.  Onpenenutb
KO3a(hhnumeHT Tennonepeaayu.

3. 3apadva. Onpegenutb TemnepaTypy MNpoBOAA 3JrieKTpoHarpesaTtens, ecnu ero
anameTp M OnvMH cooTBeTCTBEHHO paBHbl: d = 0,5Mm m | = 25 m CreneHb 4YepHOTHI
nosepxHocTn nposoga 0,9, a Temnepartypa orpaxgatowen apmatypbl 15° C. MowHoCTb,
notpebnsemasa Harpesatenem 0,4 KBT. KOHBEKTUBHbIM TennioobmeHoM npeHebpeyb.

4. 3apgava. OnpegenuTb NAIOTHOCTb TEMNSIOBOrO MOTOKA Yepes3 MIOCKy CTEHKY TOMKM
NnapoBOro KoTra W TemnepaTypy Ha MNOBEPXHOCTU CTEHKW, eCnu 3afaHbl: TemnepaTypa
TonoyHbIx razoB 1200°C, temnepaTypa Boabl B kotne 200°C, koachduumMeHTbl TennooTaaum
cooTBeTcTBEHHO 45 B1/M? C 1 6000 BT /M? C, TonwpmHa cTeHkn 14 MM, KoaddUUMEHT
TEennonpoBOAHOCTN MaTepuana cteHkn 58 Bt /m C.

5. 3apgava. Onpegenntb MNOBEPXHOCTHYK MNSIOTHOCTb MOTOKA W3MYYEHUS] CTEHKM C
koadpdpmumeHToM nanydenns 4,53 BT /m? K4 ecnu TemnepaTtypa uanydatoLleri NoBepxXHOCTH
cteHkn 1027°C. Hantu Takke cteneHb YepHOTbI CTEHKN.

6. 3apgaya. Onpegenutb TEMnOBOM MOTOK OT ra3oB K BO3OyXy 4epes3 KUPMUYHYH
o6mypoBKy koTna nnowagbto 120 m 1 TonwwmHon 250 mm, ecnn Temnepatypa rasos 600°C,
Temneparypa Bosayxa 30°C, KoapMUMEHT TENNOOTAAYN OT rasa K NOBEPXHOCTU CTEHKUN 23,6
B1/M?K, K03(bpULMEHT TennooTaayuM OT MOBEPXHOCTU CTEHKU K HapyXHoMy Bo3ayxy 9,3
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B1/M?K, TennonpoBoaHOCTb KupnnyHoit o6myposku 0,91 BT /m K. Haiitn Take Temnepartypbi
Ha BHYTPEHHEN N HAPY>KHOW NOBEPXHOCTN OOMYPOBKN.

7. 3agava. B macnooxnagutene Temneparypa macna noHmwkaetcsa ot 59°C go 50°C, a
Temnepatypa BOAbl Npu 3TOM noBbiwaetcs ot 9°C go 18° C. Hawtu cpepHuin nepenag
Temnepatyp npu npsiMoToke. [ocTpoutb rpaduk M3aMeHeHus TemnepaTtyp TensioodMeHHMKa
npuv NPsIMOTOKe.

8. 3agaya. OnpegenuTb NMOTHOCTb TEMMOBOrO MOTOKA 4Yepe3 OETOHHYK CTEHKY
TonwuHon 300MM, ecnmn TemnepaTypbl HA BHYTPEHHEN U HaPY>KHOW MOBEPXHOCTU CTEHKU
paBHbl: 15°C 1 (-15 °C). KoadpduumeHT TennonposogHocTn 6etoHa 1 B1/m K.

9. 3agaya. OnpegenuTb TOMWMHY TENSOBOM U30MAUMK, €Crin MIOTHOCTb TEMMOBOro
MOTOK Yepes N30NALMOHHBIN crior 523 BT/m? , TemnepaTtypa ero nosepxHoctein 700°C n 40°C.
KoadbdpmumeHT TennonposogHocty 0,0302 B1/m K.

10. 3agaya. OnpefenuTb, CKOMbKO TEMMOTbl MepefaeTcs eXeyacHO Yepes3 CTEeHKU
KapTepa OBuratens, ecrnv TOMLMHa CTEHOK 5,5 MM, nrnoluaab NoBEepXHOCTU CTeHok 0,6 M2,
Temnepartypa BHYTpPeHHen noBepxHocTn 75 C, HapyxHon 68°C, a cpeaHun KoadpuumMeHT

TEennonpoBOAHOCTK CTeHOK 175 BT/m K.

r’MAOPABJIUKA

1. LleHTpobBexHbin Hacoc kayaeT Bogy w3 konogua. OnpegenuTb BbICOTY
pacrnonoXeHusi Bara Hacoca OT NOBEPXHOCTU BOAbI B KOSMOALE, €CNN HAacocC nepekadnBaeT
50 n/c Boagbl no Tpybe amametpom 300 mm. MecTHble noTepu paBHbl 9. [MoTepsmu no
AnvHe TpybonpoBoaa npeHebpeyb. B mecTte npucoeanHeHns Hacoca K Tpybe BakyyMmeTp
nokasbiBaeT aasnexHue 0,8 atm. XKnBble cedeHns NPUHATL, Kak nokasaHo Ha cxeme 1.

2. Mo Tpyb6onposogy anuHon 50 m 1 gnametpom 100 MM Boga NoAHUMAETCS Ha
BbicOTy 15 M. TpybGonpoBoa UMeET ABe 3a4BWKKWN, AN KaXKA0W U3 KOTOPbIX KO3 MUNEHT
MECTHbIX NoTepb paBeH 3,5. TpybonpoBoa MMEET Takke ABa NOBOPOTA C KOIPPULMEHTOM
0,5 pgna kaxgoro. KoadpdpuumeHTt wepoxosatoctn Tpyd 0,02. Kakon Hanop [OrmKeH
obecne4vnBaTtb Hacoc, 4ToObl pacxod Boabl coctasun 17,5 n/c? (cxema 2).

3. OnpenennTb pexuM OBWXKEHUs XuakocTu BaskocTbio 0,01cm?/cek. B kpyrnoi
Tpybe anametpom 10 mm npu pacxoge 5 n/c. MNMnotHocTb Boabl 103 kr/m3.

4. OnpepenuTb nepenag gaBneHna mexay cevyeHusamu Tpybonposoaa (cxema 3) u
MOLLHOCTb, KOTOPYHD HEOBX0OMMO COOOLUNTL XMOKOCTU, €Cnu nepekadnBaeTcs Macrio C
pacxogoMm 30 n/c, koaddPUUMEHT KuHemaTudeckon Baskoctn 0,4 m2/c. KoadbduumeHT
wepoxosatoctn Tpy6 0,028. TpybonpoBog wmeeT 4YeTbipe OTBETBIIEHUA C

KoadpdmumeHToM conpotmeneHus kaxgoro 0,2 u gBa noBopoTa C KO3(hpUUMEHTOM
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conpoTtuBnenusa kaxgoro 1,5. OQuametp Tpybonposoga 100 mm. MNnoTHocTe macna 880
Kr/m3.

5. Onpegenntb KoapdrUMEHT nonesHoro gencTenda (K.N.4.) Hacoca, nogaroLlero
BOAY W3 CKBaXWHbl TrnybuHom 2 kM B KkonmdectBe 12,5 n/c, ecnu MOLLHOCTb
anekTpoasuratens Hacoca coctaenseT 400 KBT. MnoTHocTb Boakl paBHa 1000 kr/m3.

6. CoctaBuTb ypaBHeHMe BepHynnun onsa NoToka peanbHON XuakocTu (cxema 1).

7. HedTb ¢ koahpdULMEHTOM KuHemaTudeckol BsaskocTv 0,3 cm?/c gBumxeTcs no
Tpybonposogy. C kakum pacxogom HedTb ByaeT asuratbcsa no Tpybe gnametpom 150 mm
npu ymucne PenHonbaca Re=5000?

8. OnpenennTb MOLLHOCTb, KOTOPYO HEOBXOANMO COOBLNTL XKNOKOCTU, U nepenag
AaBneHus mexagy cedeHusaMmm Tpybonposoga (cxema 3), ecnv nepekaumBaeTcsi Boga C
pacxogom 20 n/c npu temnepatype 20°C. KoacddumumneHT knHemaTtudeckon saskoctn 0,01
cm?/c. KoadhduumeHT wepoxosatocTn TpyGe 0,028. TpybonpoBog wMeeT 4eTbipe
OTBETBNEHUSA C KoapdpuUMeHTOM conpoTusreHna kaxgoro 0,2 M gBa nosopoTa C
KoadhdumumeHToM conpotmBneHus kaxgoro 1,5. [Ouametp Tpybonposoga 100 mm.
MnoTtHocTb BoAbl 1000 Kr/m3.

9. CocTtaBuTb ypaBHeHUe bepHynnu Ans noToka peanbHOM XUAKOCTH (cxema 3).

10. Mo Tpy6onpoeoay annHon 15 m n gnametpom 90 MM Macno nNogHMMaeTcst Ha
BbicoTy 10 M. TpybGonpoBoa UMeET ABe 3a4BWXKKM, AN1S KAXO0N U3 KOTOPbIX KOapnumneHT
MEeCTHbIX NOTepb paBeH 3,5. TpybonpoBoa nmeeT Takke ABa NOBOpOTa C KOIPPULNEHTOM
0,5 pgnsa kaxgoro. KoadpdpuumeHT wepoxosatoctn Tpyd 0,02. Kakom Hanop [OrmkeH

obecneuntb Hacoc, YTobbl pacxoa macna coctasun 16 n/c.

4 CBepgeHus o choHAe OLIEHOYHbIX CpeacTB U ero corriacoBaHue

doHA oUEHOYHbIX CpeacTB ansa atrectauumn no amcumnnmde Ol.07 TexHu4veckas
TepMoguHamuKa 1 Tennonepegada npeacraensiet cobon KOMNOHEHT OCHOBHOWN
obpasoBaTtenbHOM NporpaMmmbl cpegHero NpodeccmoHanbHOro odpasoBaHma no
cneunanbHocTn 26.02.05 SkcnnyaTaumsi Cy4oBbIX 3HEPreTUYECKNX YCTaHOBOK.
doHA OLEHOYHLIX CPEeACTB pacCMOTPEH M ogobpeH Ha 3acegaHun MeToouYEeCKOMU

KOMMccunMmn «3|<cnnyaTaL|,|/|;| CyOoOBbIX 9HEPreTU4eCKNX yCTaHOBOK .

MpoTtokon Ne 9 ot «14» masa 2024 r.

MNpeacegaTtenb METOAMYECKON KOMUCCUN /0.A.TbineHok/
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