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BBegeHue

MeToauyeckne ykasaHusi MO BbINOSTHEHUIO MPAKTUYECKUX 3aHATUN COCTaBrEHbl B
cooTBeTCcTBMM C paboyen nporpammon  y4ebHOM  OuCUMMNMHBLL  « TexHuyeckas
TepMoauHamMuka, Tennonepedada W rMgpaeBnuka» no  cneumanbHoctn  26.02.05
«JKcnnyaTaunsa cygoBbIX SHEPreTUYeCKUX yCTaHOBOKY.

Llenbio npoBeeHNa NpakTUYECKNX 3aHATUI SBMSIETCS 3aKpensieHne TeopeTuyeckux
3HaHUN N NprMobpeTeHnsa HeoBXoANMbIX NPAKTUYECKUX HABLIKOB M YMEHWI NO OTAENbHbLIM
TemMam aucuunnuHel. Hapsagy ¢ ¢dopmypoBaHMEM YMEHMM W HaBbIKOB B npouecce
NMPaKTUYECKNX 3aHATUA 0bOoOLAalTCA, CUCTEMATU3IUPYIOTCH, KOHKPETU3MPYIOTCA U
yrnybnsawTca TeopeTuyeckne 3HaHus, BblpabaTbiBaeTcs CNOCOOGHOCTb W FOTOBHOCTb
NPUMEHSATb 3TN 3HAHUSA Ha NPaKTUKe, Pa3BUBAOTCH UHTENNEKTYanbHble YMEHNS.

BbinonHeHMe npakTM4eckux 3afdaHunM HanpasrieHo Ha dopMupoBaHue y
oByyarLmMXCcs cnegyoLwmx arieMeHTOB KOMNEeTEHLUNN:

OK 01. BbibupaTtb crnocobbl peweHnsa 3agady npodeCccMoHanbHON AeaTeNlbHOCTU
NPUMEHNTESBHO K pasfIYHbIM KOHTEKCTaM.

OK 02. Ncnonb3oBaTb COBPEMEHHbIE CPEACTBaA NOUCKA, aHan1M3a n nHTepnpeTaumm
WHpopmauun, 1M MHPOPMAUMOHHbIE  TEXHONOrMM  ANs  BbINOMHEHWs  3ajad
npodeccuoHanbHON AeATENbHOCTMU.

OK 04. 3dhdekTMBHO B3anMoa4eNCTBOBaTL 1 paboTaTb B KONMNEKTUBE M KOMaHAe.

OK 05. OcywectBnaTb YCTHYHO M MNUCbMEHHYKD  KOMMYHMKaLUMIO  Ha
rocygapcTBeHHOM s3blke Poccuiickon degepaumm ¢ y4eTom ocobeHHOCTEN coumanbHOro
N KyNbTYPHOrO KOHTEKCTA.

OK 07. CopenctBoBaTb COXpaHEHUIO OKpYXatloLen cpeabl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWS 006 M3MEHEeHWW Knumarta, NPUHUKUNBI GepexnMBoro MNpPoM3BOACTBA,
apeKkTMBHO OEeNCTBOBATL B Ype3BblYaMHbIX CUTYaLUAX.

OK.09. TlMonb3oBaTbca NpodeccuoHanbHOM AOKYMEHTaAUMEN Ha rocygapCTBEHHOM
N MHOCTPAHHOM $13blKaXx.

MK 1.1. OBecneuynBaTb TEXHUYECKYIO IKCMfyaTauuio rNaBHbIX 3HEPreTU4ecKnx
YCTAaHOBOK CyAdHa, BCNoMoratesSibHbIX MEXaHU3MOB W CBSA3a@HHbIX C HUMW CUCTEM
ynpaBneHus.

MK 1.3. BbINONHATE TeXHUYecKkoe OoOCnyXmBaHMe W PEMOHT CyOoBOro

obopynoBaHus.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Mepen npoBeaeHNEM NpaKTUYECKNX 3aHATUIN oBy4atolmecs oba3aHbl npopaboTaTb
COOTBETCTBYHOLUNA MaTepuar, yACHUTb Lefb 3aHATUS, 03HAKOMUTLCA C COAEpPXaHWEM U
nocrnefoBaTeNnbHOCTbIO €ero NpoBedeHusl, a npenogasaTenb MNPOBEPUTb WX 3HaAHMUSA
rOTOBHOCTb K BbINOSIHEHWNIO 3aaHUS.

PelweHuve 3agay no TepmogmHamMuke, TENNOTEXHUKE U TMAPaBAVKE ABNAETCA OOHUM
N3 BapuMaHTOB MNpPaKTUYeCKUX 3aHATUN. Ha ak3ameHe HeobxoauMO nokasaTb yMeHue
NPUMEHATb TeopeTUYecKMe 3HaHUS K pelueHuIo MpakTudeckux 3agad. HepocrtaTtoyHo
peweHve 3agadn B Buge anrebpaudeckon dopmynbl 6e3  UMPPOBLIX 3HAYEHUMN.
HeobxoauMo nonyyYnTb KOHKPETHbIM YNCIOBOKW pe3ynbTaT U yKasaTb e4MHULblI U3MepPeHUs,
AaTb COOTBETCTBYHOLMIN aHanm3.

Mocne kaxgow npakTudeckon paboTbl npoBoauTCcA 3awmTta. Ha 3awurte KypcaHT
OOJDKEH:

- MOSAICHUTb, KaK NPOBOANTCS PaCYET;

- yMeTb MnpoaHanuanpoBaTb MNOSyYeHHble pe3ynbTaTbl (B COOTBETCTBUN C
OCHOBHbIMU TPeBOBaHWUSAMU K 3HAHUAM U YMEHUSIM MO AaHHOW TeMe paboyen nporpammbl);

- OTBETUTb Ha BOMpPOCHLI AJ1A CaMOINpPOBEPKU.

MepeyeHb NPaKTU4YECKMUX 3aHATUN

Ne n/n lMpakTnyeckoe 3aHATNE Kon-Bo
yacoB

1 PeweHne 3apgay no ra3oBbiM CMECAM 2

2 Pac4yeT OCHOBHbIX TEpMOAMHAMNYECKMX NPOLIECCOB 2

3 PacuéTt umknos [1BC ¢ n3oxopHbiM 1 n3obapHbIM NO4BOAOM 2
TEennoThbl.

4 Pacuet ymkna [1BC co cmeluaHHbIM NOABOAOM TENMOThI. 2
PacuyéT umkna razoTypOuHHOM YCTAHOBKM C M306apHbIM 2
noaBOAOM TENNOThI.

6 OnpepgeneHne napameTpoB COCTOSAHUSA BOASHOMO napa. 2

7 Pac4éTt npouecca ncreyeHms rasos 1 Napos. 2

8 PeweHne 3agay no rugpocraTuke. 2

9 YpaBHeHue bepHynnu. OnpegeneHne pexuma Te4eHns XNLOKOCTH. 2

10 | OnpegeneHne Hanopa 1 MOLLHOCTK Hacoca. 2

NTOro 20
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MpakTuyeckoe 3aHATUE Ne 1 PewueHne 3agay no ra3oBbIM CMeCAM

Llenb pabomoi:

3akpenneHue nony4yeHHbIX TeoPeTUYECKUX 3HAHUMN.

Teopemu4yeckasi Hacme.

Pabo4yee Teno — aTo BewecTBo, cnocobHoe BoCnpuHMMaTh U oTAaBaTb TEMMOTY, a
Takke coBepwartb paboTty. B TennoBbIX U XONoaunbHbIX MallMHax B KadecTse paboyvero
Tena MCnonb3yTca Napo- U rasoobpasHble BELLECTBa, MOTOMY YTO OHW JIErKO MEHSOT
CBON O0ObeM [Jaxe npu He3HauyuTernbHOM UW3MeHeHun TemnepaTypbl. [lapameTpsl
COCTOSHUS — 3TO BENWYMHbI, XapakTepusyLine dpusndeckoe coctosHne paboyero tena.

Paboune BewlecTBa B TEMNOBLIX W XONOAUIbHbBIX MalUMHAX ABMSOTCS ra3oBbIMU CMECAMMU.

[NopsiOok ebinonHeHUsi pabomel:

1. MoBTOPUTE NPOMAEHHbLIN NEKUMOHHBLIN MaTepuan.

2. N3y4nTb TEeopeTnYeCKyto YacTb K paboTe.

3. PewunTb 3agadvy Ha onpefeneHne gaBreHnn.

Onpepgenutb abconTHOE AaBrneHne Ans ABYX Cnyyaes: a) 3adaHbl aTMocdepHoe
n n3bbITouHOE AaBneHus; 6) 3agaHbl aTMocdepHOe M BaKyyMeTpudeckoe [aBrieHue.
McxogHble aaHHble B3ATb M3 Tabnmubl Ne1.

Tabnuuya Ne1

MocnegHasa uundopa | Pawm, MIMa | NpeanocnegHsas undpa | Puss, MlNa Psax,

KypcaHTCKoro buneta KypcaHTCKoro buneta Mla
0 0,101 0 0,21 0,05
1 0,102 1 0,22 0,04
2 0,103 2 0,19 0,03
3 0,104 3 0,18 0,08
4 0,105 4 0,23 0,01
5 0,106 5 0,55 0,001
6 0,107 6 0,61 0,002
7 0,990 7 0,79 0,025
8 0,980 8 0,81 0,034
9 0,100 9 0,92 0,015

4. PewunTb 3agavy Ha onpegeneHve napameTpoB ra3oBbiX CMECEN.
[ns ncxodHbIX AaHHbIX, NpUBEAEHHbIX B Tabnuue Ne2 Heobxoammo:
1). PaccuntaTb 06BbEMHYIO SO0 3a4aHHOMO KOMMOHEHTA;
2). Paccuntatb 06 bEMbI KOMNOHEHTOB CMECH;
3). OnpegenuTb MaccoBble A0S KOMMNOHEHTOB;

4). Onpegenntb Maccbl KOMNOHEHTOB CMECH;

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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5). OnpegenuTb NOTHOCTb U yAENbHbI 0O6BLEM CMecH;

6). OnpenenuTb MOSEKYIAPHY Maccy CMecu;

7). OnpegenuTb ra3oByro MOCTOSAHHYKO CMECU ra3os;

8). OnpenenuTb NapumanbHOe AaBneHNe KaXaoro KOMMNoHeHTa.

Tabnuuya Ne2

MocnegHa |V, M, P, Mpeanocne | Coctas cmecu [lononHuTenbHble
g undopa M3 Kr MMa OHSAA MCXOOHble JaHHbIE:
KypCaHTCK undpa
oro KypCaHTCKO
ouneta ro buneta
0 11 2 0,21 0 N2= 20%; O2=25%; MonekynsipHble
CO=15%; SO2="% mMacchbl
1 9 4 0,22 1 N2= 10%; O2=?%; KOMMOHEHTOB:
CO=18%; S02=25% | WN2=28,026;
2 15 | 6 0,19 2 N2= 2%; 02=20%; n02=32,000;
CO=10%; S02=35% | HCO=28,01;
3 12 | 8 | 018 3 N2= 22%; 02=22%; | HS0O2=64,06.
CO=?%; S02=33% | [notHocte
4 18 | 10 | 0,23 4 N2= 2%; 02=30%; g‘,’\l";”_"l“g;{?&
—1704- —170 ) ;
5 20 | 9 | 055 5 No= o0 Oacaere, | POZL42S
’ CO=12%. SO2=2% | PSO71,250
——<70, -7 pS02=2,926.
6 4 7 0,61 6 N2= 21%; O2=5%; a30BbIe
CO=?%; SO2=18% | nocrosHHbIe
7 7 5 0,79 7 N2= 10%; O2=?%:; KOMMOHEHTOB
CO=10%; SO2=60% | Ox/(kr rpap):
8 1 3 0,81 8 N2= ?%; 02=40%; RN2=296,8;
CO=15%; SO2=15% | RO2=259,8;
9 31 11 0,92 9 N2= ?%; 02=35%; RC0O=296,8;
CO=16%: S02=14% | RS02=188,9.

5. PewunTb 3agady Ha onpegernieHne TennNoEMKOCTEN ra3oBbIX CMECEWN.

PaccuutaTtb cpegHue npun MnoCToAHHOM obbemMe W [aBneHUn TENOEMKOCTU

(MOnbHYO, MaccoByo U 06 bEMHYH0) 3afaHHbIX paHee KOMMNOHEHTOB 1 Fra30BON CMECM.

PaccuntaTtb KONMYeCTBO TenmnoTbl, Heobxoanmoe AN Harpesa 1 Kr ra3oBon cmecu

n X Kr ra3oBon cMecu (M3 npegblayLlen 3agadn).

VicxoaHble gaHHble B3ATb 13 Tabnuubl Ne3.

Tabnuuya Ne3

MocneaHsas undpa | t2, °C MpegnocnenHsis umdpa | t1, °C
KypcaHTCKoro buneta KypCaHTCKOro buneTta
0 500 0 100
1 600 1 200

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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> 200 2 300
3 800 3 100
4 900 4 200
5 1000 5 300
6 900 6 100
7 800 7 200
3 1100 8 300
9 1200 9 100

6. OTBETUTbL Ha BONPOCHI AS11 CAMOKOHTPOSIS.

CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUSA

Llenb 3aHATMSA

OTyeT 0 BbINOMHEHUN paboTbl (pacyeT gaBneHMA, NapaMeTpoOB ra3oBO CMECU U eé
TENITI0EMKOCTEN).

CnncoK ncnonb3oBaHHOWM NUTepaTypbl U APYrMX NCTOYHUKOB

BbiBoAabI

[laTbl BLINOSTHEHUS N NOANUCHK KypcCaHTa u npenogaBaTtersid.

Bonipocbi 0r1si caMOKOHMPOIIS.
1. lMepeuncnute napameTpbl COCTOSIHMA paboyero Tena, pJaunTe

onpeaeneHne, ykaxute eauHnLbl namepeHus B cucteme CUL.

2. OCHOBHbIe 3aKOHbI naeanbHbIX ra3oB.

3. YpaBHeHUs1 COCTOSIHUS UaearibHOro rasa.

4. UTto Takoe HopmanbHble uanyeckme ycrnosmus HOY?

5. HasoBute npmnbopbl AN N3MepPEHNst pasnnyHbIX JaBNEHNA?

6. Kakoe pgaBneHwe npuvHMMaeTcsa 3a napameTp COCTOsiHMSA pabodyero

Tena, Kak OHO paCC‘-WITbIBaeTCFI?
7. 3anuwmnte aHanuMTMyeckoe BblpaXeHne AOnda 3akKoHa [anbToHa u

AanTe NOSACHEHNA K HEMY.

MpakTu4yeckoe 3aHATME Ne2 PacyeT OCHOBHbIX TePpMOANHAMMUYECKUX NPOLLECCOB

Llenb pabomei:
3akpenneHne  Tembl «MepBoe Ha4Yano  TepMOANHAMMKMN. OcCHOBHbIe
TepMoOOMHAMUYECKME MPOLECCHI» - PELleHMEM 3aadv, aHanm3oM TepMOAUHaAMWUYECKUX

MPOLIECCOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Teopemuyeckasi 4acme.

Heobxoanumo yCcBOUTbL Hay4dHble OnNpefeneHns 3JHepruu: TenrnoTa, BHYTPEHHSS
3Heprus, pabota. PaccmaTtpmaTtb P-V cuctemy koopauHaTt kak pabouyio.

[MepBbli 3aKOH TepMOAMHAMUKM — 3TO YaCTHbIM ClnyyYanm 3aKoHa COXPaHEeHUs
3Hepruun, oTkpbiToro M.B. JloMOHOCOBbIM. AHanUTUYeckoe BblpaXXeHue MNepBOro 3akoHa
TepmoavHamukn Qi2=Uz — Ui + Liz. BBectn noHATue: aHTanbnusa. Kpome npoCcTbiX
napameTpoB, COCTOSIHWE rasa XapakTepusyeTCcs CIOXHbIMW napameTpamMu, K KOTOPbIM
OTHOCATCA BHYTPEHHSS 3Heprus rasa v aHTanbnusa. CBAsb Mexagy 1 1M 2 3akoHamu
TEPMOANHAMMUKN.

Mpn wuccnegoBaHWMM  OCHOBHBLIX — TEPMOAMHAMUMYECKMX  MpOLleccoB  crnenyet
PYKOBOACTBOBATLCSA CreayoLen CXeMOon:

1. YpaBHeHuMe npouecca.

2. 3aBUCMMOCTb MeXay napamMeTpamu.

3. N3obpaxeHune npouecca B P-V gnarpamme.

4. lameHeHne BHYTPEHHEN 3HEPIrnn.

5. PaboTta nameHeHnsa obbema 1 pabota n3aMeHeHs gaBreHus.

6. dopmyna anga onpegeneHnsa KonuyecTesa Tenna, NoABOAUMOro MnM OTBOANMOro
oT pabo4ero Tena B npouecce.

7. AHann3 ypaBHeHMs NepBOro Havyasna TepMoanHaMUKN.

[Mopsidok ebinonHeHUs pabomei:

1. I3yunTb TeopeTn4ecKkyto YacTb K pabore.

2. [MpounsBecTn pacyeT N30TEPMNYECKOr0, M3OXOPHOIo U M306apHOro NPOLIECCOB.

3apaya Ne1:

B 3akpbiTom cocyne emkocTbio V M3 cogepxutcs M kr Bo3ayxa npu gaeneHun Pi
MMa n Temnepatype t1 °C. Onpegenutb napameTpbl BO3gyxa B KOHLE W30XOPHOro
oxnaxgeHua Oo TemnepaTtypbl t2 °C, M3aMeHeHue BHYTPEHHEW SHEPrMm U KONMUYECTBO
OTBEJEHHOW TennoTbl. TennoemKocTb Cvm MpUHATL paBHon 0,74 k[x/(kr rpagyc).
N306pasuTb npouecc B P-V koopanHaTtax.

VicxoaHble gaHHble B3ATb U3 Tabnunubl Ne4.

Tabnuua Ne4

MNocnegHss P1, MMa t1, °C MpegnocnenHss t2, °C M, Kr V, m3
undpa undppa
KypCaHTCKOro KypCaHTCKOro
obuneta ouneta

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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0 0,17 150 0 15,0 3,5 1,6
1 0,11 200 1 14,5 3,3 1,7
2 0,12 225 2 14,0 3,2 1,8
3 0,13 315 3 13,5 3,1 1,9
4 0,14 210 4 13,0 3,0 1,8
5 0,15 175 5 13,5 2,9 1,7
6 0,16 186 6 14,0 2,8 1,6
7 0,18 370 7 14,5 2,7 15
8 0,19 400 8 15,0 2,6 1.4
9 0,2 500 9 15,5 2,5 1,3
3apaya Ne2:

Bosgyx o6bémom V1 M3 u maccoi M Kr HarpeBaeTcs Npu NoCTOSSHHOM AaBneHun P
Mla ot Temnepatypbl t1 °C go Temnepatypsbl t2 °C. OnpegenuTbs NapameTpbl BO3ayxa B
KOHUEe HarpeBa, W3MeHeHue BHYTPEHHEW 3Hepruu, KormyecTBO NOABEAEHHOW TensnoThl,
paboTy, KOTOPYH COBEpPLUNT MpU Harpeese BO3OyX. TenroeMKOCTb Cvm MPUHATH PaBHOW
0,74 k[x/(kr rpagyc); Cpm NPUHATL pasHon 1.02 k[x/(kr rpagyc). N3obpas3ntb npouecc B P-

V KoopauHaTax.

McxoaHble gaHHble B3ATb U3 Tabnuubl Ne5.

Tabnuua Ne5

NocnegHsas P1, MlNa t1, °C MpeanocnegHas t2, °C M, Kr Vi, M3
undpa undpa
KYPCaHTCKOro KypCaHTCKOro
dunera ouneta
0 0.5 20 0 250 3,5 1,6
1 0.8 25 1 260 3,3 1,7
2 0.9 30 2 270 3,2 1,8
3 0.7 35 3 280 3,1 1,9
4 0.6 40 4 295 3,0 1,8
5 0.55 45 5 274 2,9 1,7
6 0.65 50 6 241 2,8 1,6
7 0.75 55 7 379 2,7 1,5
8 0.85 60 8 356 2,6 1,4
9 0.95 65 9 381 2,5 1,3
3apaya Ne3:

1 Kr BO34yxa CXMMaeTcsl Npu NoCTOsiHHOM TemnepaTtype t, °C ot gaenenus Pi1 oo
pasnernst P2. OnpegenuTb HavanbHbIn 0O0BLEM, NapameTpbl BO3dyxa B KOHLE CxXaTus,
N3MEHEeHNe BHYTPEHHEN 3HEeprmn, KorM4YecTBO OTBEAEHHOW TEennoTbl, 3aTpaynBaeMyio
paboTy. R=287 [x/(kr rpagyc). M3obpasnTb npouecc B P-V koopanHaTtax.

VcxoaHble gaHHble B3ATb 13 Tabnuubl N26.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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TEXHNYECKAA TEPMOOVNHAMWKA,
TEMJIOMNEPEOAYA U TMOPABIVKA

C.10/38

Tabnuuya Ne6

MocnenHsas P1, MlMa t, °C MpeanocnegHss undpa P2, MlMa
undpa KypcaHTCKoro buneTta
KYPCaHTCKOro

obuneTta
0 0.05 23 0 0,252
1 0.08 27 1 0,263
2 0.09 32 2 0,271
3 0.07 34 3 0,282
4 0.06 38 4 0,295
5 0.055 43 5 0,274
6 0.065 51 6 0,241
7 0.075 56 7 0,379
8 0.085 62 8 0,356
9 0.095 67 9 0,381

3. OTBETUTbL Ha BOMpPOCLI Al1d CaAMOKOHTPOJ14.

CodepxxaHue omyema:

Homep n Tema npakTU4ecKoro 3aHATUS.

Llenb 3aHATUS.

OTyeT 0 BbINOMHEHN paboThl (peleHnsa TpEx 3agay), rpadomki.
CnncokK ncnonb3oBaHHOW NUTepaTypbl N APYrMX MCTOYHUKOB.
BbiBoablI.

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBaTtena.

Bonipocbi 0risi caMOKOHMPOIIS.
1. MNpoBecTn nccnegoBaHme KaXgoro TepMoaMHaMmn4eckoro npouecca.
2. Noyemy paboTta nsameHeHnst 06 bEma B MU30OXOPHOM MpoLiecce paBHa Hym0?

3. Moyemy Npu N30TEPMUYECKOM pacCLLUMPEHUN ra3a k HeMy HeOBX04MMO NOABOAUTL

Tenno, a npn n3oTepMmnMYeCcKomMm CXatmnm — OTBOOMTL?

4. Mouemy npu agnabaTHOM paclUMpeHUn TemnepaTypa rasa MoHMKaeTcs, a npu

agnabaTHOM CXXaTun NoBbilLaeTca?

5. UTo0 Takoe sHTanbnug rasa?

6. B yem BbipaxkaeTcs cBsA3b Mexay NepBbiM U BTOPbIM 3aKOHaMU TepMOANHAMUKA?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx




KMPK BTAP® ®I'60Y BO «KI'MY»
MO-26 02 05-0Or1.07.113 TEXHNYECKAA TEPMOOVNHAMWKA, C.11/38
TEMJIOMNEPEOAYA U TMOPABIVKA '

MpakTnyeckoe 3aHaTMe Ne 3 PacuyéT umknos [1IBC ¢ n3o0xopHbIM U n306apHbLIM
noaBOAOM TeNsoTbl

Llenb pabomoi:

Paccuntate umknbl [OBC ¢ n30xopHbIM M M306apHbIM NOABOAOM TEnmoTbl U

CpaBHUTb UX 3PPEKTUBHOCTD.

Teopemu4yeckasi Hacme.

Linkn c nogBogom TennoTbl NpU NOCTOSAHHOM AaBreHun (umnkn dusens).

OTO UMK KomnpeccopHbix ausenen — [OBC Tskenoro Ttonnuea (AM3ENbHOrO,
CONSAPHOro 1 Ap.) C BHYTPEHHUM cMeceobpa3oBaHMEM U CaMOBOCMSTAMEHEHNEM rOpHYEro
OT CXaToro A0 BbICOKOM TemnepaTypbl Bo3gyxa. [optodee pacnbinsieTcss BO34yXOM,
nogaBaemMbiM B UMNIMHAP KomnpeccopoM. W3-3a  Gonbwumx rabaputoB u  Beca
KOMMpeccopHble AM3enn NPUMEHSIIOTCA Ha Cydax U B Ka4yecTBe CTauuoHapHbIX YCTaHOBOK
AMEKTPOCTAHLMN.

Pabouas n TennoBas gnarpaMmmbl Lmkna [nsens npeacrasneHbl Ha puc. 1.

p 1 q13 T‘“

4q.

[ T
i

v )
Puc.1. Uukn Ousens. Pabo4as (p-v) n Tennosas (T-S) guarpaMmmei.
(1-2 — agnabaTtHoe cxaTue, 2-3 — n3obapHbI NogBoL TENNOThI,

3-4 — apgnabatHoe paclumpeHue, 4-1 — U30XOPHbIN OTBOA TEMSOThI)

XapakTepucTUKM LpKna:

cTeneHb cXatud

- CTeneHb npeaBapuUTeribHOro paclinpeHund

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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C.12/38

Mpouecc 1-2 —agnabaTHOe cxaTue Bo3gyxa B uunuvHape. YaenbHblh 06bLEM B
Touke 1, M3/kr:

_ RT,

U,
=
1

YaenbHbI 06bEM B ToUKe 2, M3/Kr:

v, =—
£

Temnepatypa B Touke 2, K:
T,=T,-&"

[aBsneHune B Touke 2, Mla:
_RT,

L,

P,

Mpouecc 3-4 — n3obapHbIn noasoa Tenna. YaenbHblii 06bEM B Touke 3, M3/Kr:
Uy =0, - p
Temnepartypa B Touke 3, K:

T Uy -T,
y = ——=
U,

[asneHune B Touke 3, Mla:

P,=P,

Mpouecc 3-4 — agnabaTHoe paclumnpeHune. YaenbHblit 06bEM B Touke 4, M3/Kr:
v, =Y

Temnepartypa B Touke 4, K:

k-1
T, =T, (%}
3

[aBneHune B Touke 4, Mla:
_RT,

Uy

P4

Mogsogumas Tennora:
& :‘:p[j; - T:e)
OTBogMMas Tennora:
q, =Cpp (T, = T)).
PaboTta unkna

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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L=a -l
Tepmuyeckun KMo umkna:

1]=£i=1— 1 (p*-1)
g 8T k-1

MN3meHeHune aHTponuu, KIk/krrpaa;

TS
As; ,=¢C,-In T
2

Lnkn c nogBogom TennoTbl NpU NOCTOSAHHOM ob6beme (umkn OTTO).

9710 umkn 6eHsnHoBbIX [BC ¢ BHEWHUM cMmeceobpa3oBaHNEM M MPUHYOUTENBHbLIM
WUCKPOBbIM 3axkuraHme roptoyen cmecu. Takume [OBC npuMeHAOT Ha nNerkoBom
aBTOTpaHcnopTe.

Pabouas n TennoBas gnarpammbl Lmkna OTTo npeacTaBfieHbl Ha puc. 2.

XapakTepucTukn umkna:

CcTeneHb cXXaTtund

?L.=£U3

Py . cTeneHb NnoBbllLeHnA aaBlieHUA.

3 ;
P 1% T

B

Vv S
Puc.2. Uukn OtTo. Pabo4as (p-v) n Tennosas (T-S) aarpaMmmsl.
(1-2 — agnabaTtHoe cxaTue, 2-3 — N30XOPHbIN NOABOA TENSOThI,

3-4 — agnabaTHoe paclumpeHune, 4-1 — N30XOPHbIA OTBOA TEMOTHI)

Mpouecc 1-2 —agmnabaTHoe CxaTwe BoO3dyxa B UMNUHAPE. YAenbHbll 06bEM B

Touke 1, M3/kr:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MO-26 02 05-0Or1.07.113 TEXHNYECKAA TEPMOOVNHAMWKA,

TENNOMNEPENAYA U TMAPABIKA C.14/38

YaenbHbI 06bEM B TOUKe 2, M3/Kr:

v, =—
&

Temnepartypa B Touke 2, K:
T,=T, gt
[laBneHue B To4ke 2, Mla:

_ RT,
L,

P2

Mpouecc 2-3 — n3oxopHbIn noasog Tenna. [JasneHune B Touke 3, Mla:
P,=P,-4
Temnepatypa B Touke 3, K:

T = I:)3 'Tz
3 P2
v; =0, M3/Kr.
Mpouecc 3-4 — agnabaTHoe paclumnpeHne. YaenbHblit 06bEM B Touke 4, M3/Kr:

v, =y

Temnepartypa B Touke 4, K:

k-1
T, =T, (%J
3

[laBneHune B To4ke 4, Mla:

_RT,
on

P4

MNoaBogmnmasg TennoTa:
=61
OTBoammas Tennora:
92| =, (5 - 1)
Pabora uukna
b=~ ]

Tepmnueckun KN4 umkna:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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C.15/38

MN3meHeHune aHTponuu, KIk/krrpaa;

T
As, ,=c,-In [—3]
T2

[Topsidok ebinonHeHuUs1 pabomel:

1. I3yunTb TeopeTnyeckyto YacTb K paboTe.

2. [Mpoussectn pacdét umknoB [OBC c M30XOpHbIM M M300apHBIM MNOABOAOM
TennoThbl.

[na voeanbHbIX LUMKNOB ABuraTtens BHyTpeHHero cropaHus (OBC) ¢ nsobapHbiMm n
N30XOPHbIM noaBoAoM TennoTbl (umknbl OAunsena n OTTO COOTBETCTBEHHO) OnpenenvTb
napameTpbl pabodero Tena B XapaKTepHbIX TOYKax LMKMa, KONMYecTBO NoaBedeHHON U
OTBeAEHHOW TennoTbl, Mpou3BedeHHy paboty wn Tepmudeckmin Krigd. OueHuTb
3(PPEKTUBHOCTb LIMKITOB N NMPOU3BECTU UX cpaBHeHUe. Paboyee Teno — Bo3ayx. MNpuHATb
Cvm = 0,72 k[x/krK; Cpm = 1,01 kXK/krK; R=287 [x/(monbK); nokasatens agnabatsl
k=1,3. Luknbl n3obpasuntb B P-V-u T-S-koopanHaTax.

McxoaHble aaHHble B3sTb U3 Tabnuubl Ne10.

Tabnuya Ne10

NocnegHsas P1, MMa | ti, °C MpeanocnegHsas | € A P
undppa Lndppa

KypCaHTCKOro KypCaHTCKOro

ouneta ouneTta

0 0,1 15 0 15,0 3,5 1,6
1 0,11 16 1 14,5 3,3 1,7
2 0,12 17 2 14,0 3,2 1,8
3 0,13 18 3 13,5 3,1 1,9
4 0,14 19 4 13,0 3,0 1,8
5 0,15 20 5 13,5 2,9 1,7
6 0,14 21 6 14,0 2,8 1,6
7 0,13 22 7 14,5 2,7 15
8 0,12 23 8 15,0 2,6 1,4
9 0,11 24 9 15,5 2,5 1,3

3. OTBETUTL Ha BOMPOCHI AJ1si CAMOKOHTPONSA.
CodepxxaHue omyema:
Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATMA

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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OT4eT O BbINOMHEHMU paboThl (pacyeT UMKIIOB ABUraTens BHYTPEHHEro cropaHus
(ABC) c¢ wu3obapHbiM M U30XOpHbIM NOABOAOM TennoTbl (uuknbl [Audena un OTTO
COOTBETCTBEHHO), rpacuKku.

Cnmcok ncnonb3oBaHHOW NUTepaTypbl U APYrMX UCTOYHUKOB

BbiBoAabI

[laTbl BbINONHEHMS N NOANUCHK KypCaHTa u npenogaBaTtesid.

Bonpocbi caMOKOHMporis:

1. N3 kaknx npoueccoB cocTouT uukn Ansena?

2. N3 kaknx npoueccoB coctouT uukn OTTo?

3. Kakon mn3 umknoB sasnsetca 6onee adpdeKTUBHbIM, UCXOOS U3 pacCYUTAHHbIX

3HavyeHun KIra?

MpakTu4yeckoe 3aHaTne Ne4 Pacuet yukna [1IBC co cmewaHHbIM NOoABOAOM TENNOThbI

Llenb pabomei:

Mpoussectun pacyet yukna ABC co cmelaHHbIM N0ABOAOM TEMMOThI

Teopemuyeckasi Hacmab:

B 1877 r. Hemeuknin umHxeHep OTTO noctpomn OeH3MHOBbLIV ABuratenb, paboTta
KOTOPOro ocyLlecTBnsanacb no npuHUunNy, sanateHToBaHHOMY dopaHuys3om bo-ge-Powa B
1862 r. B 1897 r. Hemeuknn nHxeHep [msens paspabortan gsuratens, paboTtarowmm Ha
KepocuHe, KOTOpPbIM pacnbuIsanca B UUIMHAPE BO3AYXOM BbICOKOrO AaBfieHust OT
komnpeccopa. B 1904 r. pycckum wuHxeHepom TpuHknepom [.B. 6611 nocTpoeH
6e3KoMNpeccopHbIN ABUraTesls CO CMeLlaHHbIM CropaHuem Tonnuea. OTOT ABuUratenb
nosly4ymn camoe LUMpoKoe pacrnpocTpaHeHe BO BCEM MUpeE.

Linkn co cmelwaHHbIM NOABOAOM TEMSOTbl HOCUT Ha3BaHME €ero aBTopa — UMKN
TpuHknepa. B pgaHHOM Uuukne noABOA TenmoTbl OCYLWECTBASETCS B M30XOPHOM WU
n3obapHom npoueccax.

N306pas3mm umkn Ha paboyer n Tennoson gnarpamme (puc.3).

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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ot

Pwuc.3. Uukn TpuHknepa. Pabo4vas (p-v) n Tennosas (T-s) agnarpaMmmbl.

PaccmoTpum TepmogmMHamMmmyeckue npouecchl uukna:

1-2 — agnabaTtHoe cxaTue,

2-3 — N30XOPHbIN NOABOL TENSOTHI,

3-4 — n3obapHbIi NoABOA TENMOTHI,

4-5 — agnabaTtHoe paclumpeHue,

5-1 — N30XOpPHbIN OTBOA TEMMOTHI.

XapakTepucTukn uukna:

€ - CTeneHb cxaTtus (OTHOLWEHNE O06BHEMOB B Hadarne u KoHUe npolecca cxatus 1-
2);

A - cTeneHb NOBbIWEHUS AaBfieHus (OTHOLEHME AaBfeHnn B Npouecce N30XOPHOro
nogBoda TennoTbl);

p - CTENEeHb NpeaBapuUTENbHOrO paclmpeHns (oTHoweHune obbLEMOB B npoLlecce
n3obapHoOro nogsoaa TennoThl).

Mpn aHanu3e cuynTaloT U3BECTHBIMWU: cOCTOsiHME paboyero Tena B T.1 ( T1, p1) n
XapakTepUCTMKN uuMkna €, A, p. BMecTto ogHom u3 xapakTtepuctuk MoxeT ObiTb 3agaHa
MakcumarbHaga Temnepartypa UnuM MmakcuMmanbHoe AaBreHune.

PacueT umkna 3akniyaeTcs B onpeaeneHum:

- MapamMeTpoB COCTOsIHMA pabo4vero Tena B xapakTepHbIX Toukax uukna (p, T, V),

- OQHepreTUYEeCKMX XapakTepuUCTUK UMKNa: MNoABOAUMOWN YAENbHOW TenmnoThl g1,
OTBOAMMOW yAeSbHOW TEeNMOThI 2, UnKioBomn paboTsl |y  Tepmuyeckoro KIa ymkna n.

Hwke npuBoanTcs NopsaoK pacyeTa uukna co cMellaHHbIM NoABOAOM TEMNNOThI.

Mpouecc 1-2 —agnabaTHOe cxaTve BO3gyxa B uunuHape. YaenbHblh 06bLEM B

Touke 1, m3/kr:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



KMPK BTAP® ®I'60Y BO «KI'MY»

MO-26 02 05-0Or1.07.113 TEXHNYECKAA TEPMOOVNHAMWKA, C.18/38
TEMJIOMNEPEOAYA U TMOPABIVKA '
_RT;
1 P,

YaenbHbI 06bEM B TOUKe 2, M3/Kr:
v, =

Temnepartypa B Touke 2, K:
T,=T,-&"

[laBneHue B To4ke 2, Mla:
_RT,

L,

P2

Mpouecc 2-3 — n3oxopHbIn noasoa Tenna. [Jasnenune B Touke 3, Mla:
P,=P,-1
Temnepatypa B Touke 3, K:

Pl
P2
v; =0, M3Kr.
Mpouecc 3-4 — n3obapHbIn noasoa Tenna. YaenbHblii 06bEM B Touke 4, M3/Kr:
Uy =03 P
Temnepatypa B Touke 4, K:

T _ by Ty
, =3
Us

[asneHune B Touke 4, Mla:

P, =P,

Mpouecc 4-5 — agnabaTHoe paclunpeHune. YaenbHbli 06bEM B Touke 5, M3/Kr:
Us =0,

Temnepartypa B Touke 5, K:

k-1
T, =T, [“_4]
Us

[laBneHune B To4ke 5, Mla:
_RT

Us

PS

NonBenéHHoe Tenno, KX/Kr:
q1, =Cvm (TS _TZ)

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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qlﬂchm (T4 _TB)
qno()e = ql’ + qil,.'

OTBegéHHoe Tenno, KIK/kr:
g, =C,, (TS _Tl)

MpounseenéHHas pabota, KIK/Kr:

| :R'(Tl_Tz)
1-2 —k—l
l,,=0

|3—4 = R’(TA _Ts)
I :R'(T4_T5)
o k-1
., =0

CymmapHas paboTta umkna, KIDx/Kr:

IZ =L, +l + 1+

Tepmuyeckun KM umkna:

_1_ A-p-1 _
T T () rk A (p-)

M3meHeHune aHTponuu, KIK/Krrpag;

T
As, ;=cC, - In(—sj
TZ

T
As, , =cC, -In(_l_—“J
3

T
As; ,=c, -In (—5J
Tl

[Mopsidok ebinonHeHUs pabomei:

1. N3yunTb TeopeTU4eckyto 4YacTtb k paborTe.

2. NMpounseectn pacyéT umkna [BC co cmellaHHbIM NOABOAOM TEMMOTHI.

Ana woeanbHOro uuMkna asuratenst BHyTpeHHero cropanus (OBC) co cmellaHHbIM
noaBoOAOM TEnnoTbl ONpeaenuTb napamMeTpbl pabodero Tena B XapakKTEpPHbIX TO4YKax
UMKNa, KONM4ecTBO NOABEAEHHOM M OTBEAEHHOW TennoTbl, NPOM3BeAeHHYK paboTy u

Tepmudeckun KA. MNMonyvyeHHoe 3HavyeHne tepmundeckoro K[ cpaBHUTL CO 3HAYEHUSMMU,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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nosiyYeHHbIMN B npakTudeckoM 3aHaTum Ne5. Pabouee Teno — Bo3gyX. [puHATb Cvm =
0,72 k[x/kr-K; Com = 1,01 kAXK/krK; R=287 [x/(MmonbK); nokasatenb agnabatsl k=1,3.
Lnkn nsobpasntb B P-V-n T-S-koopanHaTtax.
McxoaHble aaHHble B3sTb U3 Tabnuubl Ne11.
Tabnuuya Ne11

MNocnepHan P1, MlMa t1, °C MpeanocnegHas € A p
undpa undpa
KYpCaHTCKOro KYPCaHTCKOro
obuneta ouneTta
0 0,1 15 0 15,0 3,5 1,6
1 0,11 16 1 14,5 3,3 1,7
2 0,12 17 2 14,0 3,2 1,8
3 0,13 18 3 13,5 3,1 1,9
4 0,14 19 4 13,0 3,0 1,8
5 0,15 20 5 13,5 2,9 1,7
6 0,14 21 6 14,0 2,8 1,6
7 0,13 22 7 14,5 2,7 1,5
8 0,12 23 8 15,0 2,6 1,4
9 0,11 24 9 15,5 2,5 1,3

3. OTBETUTb Ha BOMPOCHI 4151 CAMOKOHTPOSS.

CodepxaHue omyema:

Homep 1 Tema npakTU4eckoro 3aHATUS

Llenb 3aHATMSA

OT4yeT 0 BbINONHEHUN paboThbl (pacyeT uukna ABuraTens BHYTPEHHEro cropaHus co
CMeLLaHHbIM NOABOAOM TENMOThbI), FpaduKu.

CnncokK ncnonb3oBaHHOW NUTepaTypbl N APYrmX MCTOYHUKOB.

BbiBOABbI.

[laTbl BbINONHEHMS N NOANNCHK KypcCaHTa U npenogaBaTtend.

Bonipocbi 0risi camMornposepKu.
. Kakne ynpouieHusa gonyckatoTcsi npu pacyeTe no pearnbHbIM LuKiam?
. Yto 3HaunT umnkn [BC ¢ GbICTpbIM CropaHMem Tonnmea?

. 3aBNCUMOCTb TepMN4eCKoro K[ oT 0OCHOBHbIX XapaKTepuctuk gBurartend.

. Unkn ABC ¢ nsobapHbim nogsogom tennotbl B P-V n T-S koopanHaTtax.

1

2

3

4. Unkn 1BC ¢ n3oxopHbiM nogsogom TennoTtbl B P-V 1 T-S KoopanHaTax.

5

6. Uunkn [IBC co cmelsaHHbIM nogsoaom TennoTtbl B P-V 1 T-S koopanHaTax.
7

. Unkn I'TY ¢ nsobapHeim noagsogom tennotbl B P-V n T-S koopanHaTtax.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MpakTnyeckoe 3aHaATME Ne5 PacuyéT umkna ra3oTypoMHHON YCTaHOBKM C M306apHbIM
noaBOAOM TeNsoTbl

Llenb pabomei:

PaccuntaTb uumkn Fa3OTyp6I/IHHOI7I YCTaHOBKU C I/I306aprIM noaBoaoM TernJioThbl.

Teopemuyeckasi Yacmb:

B npoctenwen 'TY co cropaHnem TonnuBa Mpu MNOCTOSSHHOM AaBreHun (LuKn
BpantoHa) komnpeccop 1 (puc. 3), NpUBOAUMbLIA B OBWXKEHME ras3oBon TypOuHon 4,
nogaeT cxaTbl BO34yX B KaMepy CropaHunsa 3, B KOTOPYH Yyepe3 (oOPCYHKY BMpbICKMBaAETCA
Xngkoe TONMMBO, NOJaBaeMOe HACOCOM 2, HaxoOAWMMCH Ha Bany TypbuHbl. [poaykTbl
CropaHusi pacwupsioTcsa B COMMOBOM annapate M 4YacTU4HO Ha paboumx rnonaTtkax

TYpbUHbLI 1 BblbpackiBaloTCA B aTMOCdepy.

Puc. 3. Cxema I'TY
Mpouecc 1-2 apgmabatHoe cxaTtme B kommpeccope, 2-3 — u3obapHbIM NoaBoA
TennoTtbl, 3-4 agnabaTtHoe pacwunpeHne, 4-1 — n3odbapHbIn OTBOA TEMMOTHI.
P, =P, Ma.
YaenbHbIn 06bem B Touke 1, M3/Kr:

RT,
b=
1

YaenbHbI 06bemM B Touke 4, M3/Kr:

_oTy

D,
4 Tl
CteneHb npegBapuTesibHOro pacnpeHna:

Ba _Ls

b U
[aeneHune B Toukax 2 n 3, MlMNa:
P,=P,=P,-A

Temnepatypa B Touke 2, K:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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k-1

P\«
T2=T1-(?2J
1

YaenbHbI 06bEM B TOUKe 2, M3/Kr:

YaernbHbI 06bEM B Touke 3, M3/Kr:
Uy =P,
Temnepatypa B Touke 3, K:

v, T,
T, =—"—"=
L,

KonnyectBo nogBeaeHHon TennoTbl, KOX/Kr:
Q006 = Cpm '(Ta _Tz)

KonnyectBo oTBegEHHON TENNOTbI, KIK/Kr:
Uoms = Cum '(T4 _Tl)

Pa6oTa unkna, kKIx/Kr:

Iu = qnot)s_qoms
Tepmuueckun K unkna:
1
m=1-—=
27

M3MeHeHune aHTponuu:

-
As, ,=c,-In (T_IJ kO>x/krrpag

2

[Mopsidok ebinonHeHuUs pabomsi:

1. N3yunTb TeopeTU4eckyto YacTtb kK paborTe.

2. NMpomnseectn pacyéT umkna [JBC co cmelaHHbIM NOABOAOM TEMMOTHI.

Ana wnoeanbHOro uukna rasoTypOUMHHOM YCTaHOBKKM, paboTalowen no Uukny C
noaBoAoOM TeNnoThl NPW NOCTOSTHHOM [aBIieHUK, onpeaennTb napameTpbl paboyero Tena
B XapaKTepHbIX TOYKax LMKMa, KOMMYECTBO MNOABEAEHHOW W OTBEAEHHOW TenmnoThl,
npousBeaeHHyo paboty n tepmudeckmi Krp. Pabovee teno — so3gyx. MNpuHate Cvm =
0,72 kx/kr-K; Com = 1,01 kAXK/krK; R=287 [Ox/(monbK); nokasatenb agnabatsl k=1,3.

Uukn nsobpasutb B P-V-n T-S-koopanHaTax.

McxoaHble aaHHble B3STb U3 Tabnuubl Ne12.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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Tabnuuya Ne12

MNocnegHsas P1, MlMa t1, °C MpeaonocnegHsas ta, °C A
undpa undppa
KYpCaHTCKOro KypPCaHTCKOro

ouneta obuneta
0 0,05 10 0 400 8.0
1 0,07 15 1 420 8.3
2 0,09 20 2 440 8.6
3 0,11 25 3 460 8.9
4 0,13 30 4 500 9.2
5 0,15 35 5 520 9.5
6 0,17 40 6 480 9.8
7 0,19 45 7 540 8.2
8 0,21 50 8 560 9.1
9 0,23 55 9 410 9.4

3. OTBETUTL Ha BOMPOCHI AN CAaMOKOHTPONS.
CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUS

Llenb 3aHATUSA

OtyeT o0 BbINONHEeHUM paboTtbl (pacyeT uukna TY ¢ wm3obapHbiM NOABOLOM

TennoTbl), rpadomku.

Cnncok ncnosnb3oBaHHOW NUTepaTypbl U APYrMX UCTOYHUKOB.
BbiBoabl.

[laTbl BLINOMTHEHUS N NOANUCHK KypcaHTa U npenogaBaTtend.

Bonipocbi 0risi caMornposepKu.

1. Kakme ynpoLieHnsa gonyckarTca Nnpu pacyeTe no pearnbHbIM Luknam?
2. Unkn I'TY ¢ nsobapHbim nogsogomM tennoTsl B P-V koopanHaTtax.

3. Uukn I'TY ¢ n3obapHbiM nogBoaom TennoTbl B T-S koopanHaTax.

4. OnemeHTbl ['TY.

MpakTnueckoe 3aHATME N2e6 OnpegeneHue napameTpoB COCTOSIHUA BOAAHOIO napa

Llenb pabomei:

N3yunTb gruarpaMmMbl BOASIHbIX NapOoB.

Teopemu4yeckasi Hacme.

Mapbl — 3TO pearnbHble rasbl, COCTOSIHUS KOTOPbLIX BNXKe K COCTOSIHUIO XXUakocTu. B

TeEPMOAMHAMUKE TMapoB fOonbloe MECTO 3aHMMAalT OfMbITHbIE AaHHbIE. Kpome TOro,

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



KMPK BTAP® ®I'60Y BO «KI'MY»
MO-26 02 05-0Or1.07.113 TEXHNYECKAA TEPMOOVNHAMWKA,
TEMJIOMNEPEOAYA U TMOPABIVKA

C.24/38

nepBbii U BTOPOWN 3aKOHbl TEPMOAMHAMUKN MOSTHOCTLID OTHOCATCA K napam. B kayecTtse
paboyero Tena wucnonb3yetcA neperpeTtbin nap. CBoncTtBa neperpetoro napa
COOTBETCTBYHOT COCTOSIHUKO MAeanbHOro rasa Tem 6onble, 4em Bbile CTeneHb
neperpeBa. Ocoboe BHUMaHWe cnegyet obpaTuTb Ha COCTOsIHME Napa, Ha obpasoBaHue
NorpaHuyHbIX KpMBbIX. Haao 3HaTb KpUTUMYECcKne napamMeTpbl BOASHOIMo napa, napameTpbl
TPOMHON TOYKM BoAbl. M3yyasn npouecc napoobpasoBaHusi, HYXKHO YMeTb nonb3oBaTbea h-
S Aanarpammon BogsiHoro napa. [ononHMTenbHO MCnonb3ytTcs Tabnuubl HAaCbILWEHHOMO U
neperpeToro BOAAHOro napa.

Onpegensiem yaenbHbIi 06bEM B TOYke 1:
_ . " i '
V=0, —x-(z) -0 )+u
L' - yOenbHbI 0GbEM BMaXXHOTO HAaCbILLEHHOro napa, M3/Kr.

0" - ynenbHbI 06BEM CYXOro HachILLEeHHOro napa, M3/kr.

OHTponua B Touke 1, kbx/krrpagn;:

s,=s =x-(s"—s")+¢

OHTanbnNusa B Touke 1:

i, =i =x-r+i

r - yaernbHas TennoTta napoobpasoBaHus, KO/Kr.
BHyTpeHHss1 aHeprusa B Touke 1:

U =u,=L-F-u

Temnepatypa napa B Touke 1 no guarpamme

Macca napa, «r:

OHTponusa B Touke 2, khx/krrpaa;:

Q

m-T,

S, =5, +

Ctpoum npouecc Ha I-S gunarpamme npu ycrnosuu, 4to S2=S1=6.237, T.K. npouecc
pacwmpeHna agumabaTtHbli U nofnydYaemMm cregylowme 3HayYeHusi napameTpoB BIIAXXHOMO
napa: tz, X2, v,, i,.

O61bEéMm B TO4KE 2:

V,=m-v, 3

PaboTa paclmpeHns ogHoro kunorpamma napa, MIx/kr:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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_R'(T1_

T)

i k-1

Pabota pacwupeHnus Bcero napa, MIOx:

Lp:m-lp

[Topsidok ebinonHeHuUsi pabomel:

1. I3yunTb TeopeTnyeckyto 4acTtb k paborTe.

2. OnpenennTb NapaMeTpbl COCTOSIHUSI BOASIHOTO Napa v paboTy paclunmpeHus.

O6beM V1 BNaXHOro napa co CTeneHblo CyXOCTU X1 paclumpsieTcs aguabaTtHo OT

nasneHus P1 0o gaesnexHus Po.

Onpepenutb CTeneHb CYXOCTU X2, 0oObeM napa V2 B KOHUE paclMpeHus u

npousseAeHHy UM paboTy. MNpeactaBuTb NpoLecc paclumpeHus B I-S guarpamme.

McxoaHble aaHHble B3STb U3 Tabnuubl Ne13.

Tabnuua Ne13

MocnegHas Pi, X1 MpeanocnegHas Vi, M3 P2, Mx
umdpa MH/m? umdpa
KYPCaHTCKOro KYPCaHTCKOro
ouneta ouneta
0 1,0 0,70 0 1,0 0.07
1 1,5 0,75 1 1,1 0.05
2 2,0 0,80 2 1,2 0.06
3 3,2 0,85 3 1,3 0.04
4 4,0 0,90 4 1,4 0.02
5 3,5 0,85 5 2,0 0.01
6 3,0 0,80 6 2,1 0.08
7 2,5 0,75 7 2,2 0.09
8 2,2 0,70 8 2,3 0.1
9 4,5 0,90 9 1,7 0.15

3. OTBETUTbL Ha BOMpPOCLI ANnd CaMOKOHTPOJ14.

CodepxxaHue omyema:

Homep 1 Tema npakTu4eckoro 3aHATUS

Llenb 3aHATMA

OTyeT 0 BbINOMHEHUN PabOoThI (Pacy€Thbl), rpaduKi.

Cnuncok Mcnorb30BaHHOW NUTepaTypbl U APYrMX MCTOYHUKOB.

BbiBOAbI.

[laTbl BLINOSTHEHUS N NOANUCH KypCaHTa \ npenogaBaTtesid.

Bonpocbi 0risi caMOKOHMPOJIs:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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1. Yt0 Takoe npouecc napoobpaszoBaHna?
2. B yeMm pasHuua mexay npoueccamu UCnapeHns n KUNeHUs >XUAKOCTN?
3. UT0 Takoe Kputnyeckasa Touka u TpomHasi Touka BoAbl?

4. PaccmMoTpeTb COCTOSIHUA BOASHOrMO napa.

MpakTu4yeckoe 3aHATHE Ne 7 PacyéT npouecca ncte4eH1s rasoB 1 napos

Llenb pabomoi:

[MponsBecTn pac4éT npouecca UcTevyeHus rasoB 1 Napos.

Teopemuyeckasi Hacmab:

[na nonyyeHnss CBEPX3BYKOBbIX CKOPOCTEN UCTEYEHMS ra3oBOro notoka JlaBanem,
CtaHTOHOM, ®paHknem ObiNM paspaboTaHbl CBEPX3BYKOBble connia (KaHanbl, Tpyo6bl
NEepeEMEHHOr0 CeYeHnd), B KOTOPbIX MPOUCXOAUT YCKOpPEHMEe [ra3oBOro MnoToka O

ckopocTen bonbLnx, Yem CKOpoCTb 3BYKa (puc.4).

Conao " Conao

Conao ——— — } — o—— ————
Aabasa Cmenmona‘F\ Pparkan

Puc. 4. PasHoBugHocTu conen

B conne JlaBans B cyaroLencss 4actTu CKOpOCTb ra3oBOro NoToKa yBennmyinBaeTcs
oT 0 OO 3BYKOBOW CKOPOCTM (OOKPUTUYHOE Te4yeHuMe rasa), 3aTeM rasoBbli MOTOK
nonagaet B pPacWUMPSAIOWYOCA 4YacTb conna, rae CKOpPOCTb €ero  UcTeyYeHus
yBenuinBaeTcs 40 CBEPX3BYKOBOW CKOPOCTMU.

Pacwupsaiowmeca conna WCNonb3ylTCa B NapoBbIX W ras3oBblX TypOuHaXx,
peakTUBHbIX ABUraTensax n Apyrux ycTpomcTeax.

[MpeBbilLEHME CKOPOCTW 3ByKa B ras3oBblX cpefax MpUBOAUT K pPsiay SIBMEHUN,
KOTOopble Hago yuuTbiBaTb MpU OBWKEHUMM CaMOSfeToB, CHapsiAOB, pakeT, JionaTtok
ra3oBbIX TYpOWH 1 T.A4.

Mopsapok pacuéTa.

Onpegensiem oTHOLEHNE OaBREHUN:

P,

I:)l
CpaBHI/IBaeM nonyyeHHoe 3Ha4yeHne ¢ KpUTU4HeCKNM:

- AnAa 04HOATOMHbIX ra30B:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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TEMNOMNMEPEOAYA N TMOPABJTMKA
Pl o487
R
Kp

- ANnAa ABYyXaTOMHbIX ra30B:

[&] =0,528
R
Kp

- And MHOroatToOMHbIX ra3oB:

Pal Zopa6
R,

YaenbHbI 06bem B To4ke 1:
RT.
v, =—=, M3/kr
1

P, P,
TeopeTuyeckas CKOPOCTb UCTEYEHUS, eCcrin: —2 >| —2
Kp

k-1
K
c= Z.L.Pl.ul. 1— L) . m/c
k-1 R

1

CekyHaHbIV pacxog, Kr/c:

TemnepaTypa nocrie UCTe4YeHUs:

k-1
P\«
T2=T1-(?2j K
1

P
TeopeTnyeckas CKOPOCTb UCTEYEHUS, ECIIN: FZ < (—ZJ
1 P

c:‘/Z-LPl'u1 , M/c
k+1

CekyHaHbIV pacxog, Kr/c:

2
G=f. Z.L.(ij“ R
k+1 (k+1 o)

CodepxxaHue u nopsidok 8bInosHeHuUs pabomsi:
1. 3yunTb TEOPETUYECKYIO YacTb K paboTe.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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2. Hantn TeopeTUYecKkyld CKOpPOCTb aguMabaTHOro uCTeveHnsa rasoobpasHoro
Kpuonpogykta W3 COMMOBOro KaHana pfgaTaHgepa, CeKyHOHbI pacxon rasa u ero
napameTpbl B KOHLE Npouecca NUCTEYEHUS.

McxoaHble aaHHble B3sTb U3 Tabnuubl Ne14.

Tabnuuya Ne14

MocnegHaa | P1, MIMa | P2, MlMNa | lNpeanocnegHas t1, °C f, Mm2 a3
undpa undpa
KyPCaHTCKOro KypCaHTCKOro
ouneta ouneTta
0 7.0 4.5 0 50 13.5 A3soT
1 7.5 5.0 1 55 12.5 Kucnopopg
2 8.0 55 2 60 11.5 Bogopog
3 8.5 6.0 3 65 10.5 AproH
4 8.2 5.0 4 57 9.5 HeoH
5 7.1 54 5 52 13 MeTtaH
6 7.8 5.3 6 62 12 AT1aH
7 7.7 4.3 7 54 11 Boagyx
8 7.6 4.0 8 59 10 A3oT
9 7.3 5.7 9 63 9 Kucnopopg

3. OTBETUTbL Ha BONPOCHI AN CAMOKOHTPOSIS.

CodepxxaHue omyema:

Homep n Tema npakTU4eckoro 3aHATUS

Llenb 3aHATMSA

OTyeT 0 BbINONHEHMN PabOoThI (pacyéeT).

Cnncok ncnonb3oBaHHOW NUTEpPaTypbl U APYrMX MCTOYHUKOB
BbiBoabI

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBaTtena.

Bonipocbi 011 caMOKOHMPO-S:
1. YTo 03Ha4aeT npouecc gpoccenmpoBaHna?

2. Kak onpepnensietcsa pacxop rasa npu ero ucte4eHmumn?

MNMpakTnyeckoe 3aHATHe Ne 8 PewweHue 3agay no rugpocraTuke

Llenb pabomei:
MpunobpeTeHne HaBbLIKOB B rMOpaBNYECKMX pacyeTax Mo OonpeaeneHuto

rmppocTaTn4yecKkoro Hamnopa v aaBlieHU4.

Teopemuyeckasi Hacmb:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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Mepen w3yyeHMem TeOpeTMYEecKoro matepvana no rugpasnvke HeobxooumMo
NMOBTOPUTb MaTepuan O XapakKTepuUCTUKax XWOKocTem wu3 Kypca usmnkm, obpatus
BHVMMaHME Ha onpeaeneHnsi 1 pasMepHOCTMW.

[nsa BbINOMHEHUS rMAPaBNNYECKMX PacYeTOB CyOOBbIX CUCTEM U TpyOOnNpoBOAOB
HeobXxoOMMO 3HaTb CBOWCTBA TpaHcnopTupyemblx xuakocten. Ocoboe BHMMaHME
cnegyeT obpaTtuTb Ha BA3KOCTb pearibHOW >XMAKOCTU - CBOWMCTBO KWMOKOCTM OKa3blBaTb
CONPOTUBNEHNE COBUTY UM OTHOCUTENBHOMY NEpEeMELLEHNIO €€ CMOEB NpW BO34ENCTBUN
BHEWHMX cun. CnegyeTr y4yuTbiBaTb, YTO OMHAMUYECKUA KOIPMULMEHT BA3KOCTM
XapakTepusyeT Ccuny TPEeHUS MeXAy COCEAHMMM CIOSIMU KMUAKOCTWU, ABWXKYLUMMUCA C
pasnUYHbIMM CKOPOCTAMM, a KOI(PMPUUMEHT KMHEMATUYECKON BSA3KOCTU XapakTepusyet
yCKOp€eHue, KOTOpoe No BTOPOMY 3aKOHY HblOTOHa paBHO cune, 4eneHHOW Ha MNOTHOCTD.
BAskocTb 3aBMCUT OT poda XWOKOCTM U TeMnepaTtypbl, C NOBbILLEHNEM KOTOPOWN BA3KOCTb
yMeHbLuaeTcs. Ha BA3KOCTb Takke BMMSET HanmumMe Bo3ayxa B XWOKOCTM B paCTBOPEHHOM
N cmelwaHHoM Buae. lNpun yBenuyeHnn cogepkaHns BO3dyXa B XKWOKOCTU BA3KOCTb €€
yMeHbLUaeTcs.

OAns  >XMgkocTn, Haxogslencss B MOKOe, HOopManbHOE HanpskeHue, T.e.
HanpsbkeHne, CO34aBaeMoOe CUION  [aBfeHus, HasblBAeTCs  MOPOCTaTUYECKUM
pasneHnem. [lpy un3ydeHMn STUX BOMPOCOB HYXHO yaenutb O6onblioe BHUMaHWE
OCHOBHOMY YpPaBHEHMWIO TMAPOCTATUKK, €ro reoMeTpu4eckoMy U 3HEepreTu4eckomy
cMmbicnam. Beectn noHaTus: abcontoTHoe (MONHOEe) OaBreHue, BHELWHee OaBrieHMe Ha
MOBEPXHOCTU KMOKOCTU (MOBEPXHOCTHOE naBneHue). [lpyn peleHnn npakTUYecknx
BOMPOCOB Yallle BCEro Mofb3YyTCA MNOHATUAMMU: M3ObITOYHOE (MaHOMETpUYEecKoe) wnu
BaKyymMmeTpuyeckoe aasneHus. [Npu peweHnn 3agad cnegyeT y4uTbiBaTb COOTHOLUEHUS
MeXay eOVHULAMU U3MEPEHUS OAaBMEHUs, Monb3oBaTbCA npubopamu Ans U3MepeHus
AaBreHnsi: MaHOMeTpamu, Nbe3oMeTpamm, BakyymmeTpamm, 6apometpamu.

Cnepyert obpaTtuTb BHYMaHMe Ha TO, yTO MaHOMETpPUYECKOMY
(NMbe3omeTpu4eckoMy) AaBneHno COOTBETCTBYET MaHOMeTpu4eckas (nbesomeTpuyeckas)
BbICOTa, a OaBNEHUI0 Bakyyma - BaKyymMMeTpuyeckas BbicoTa. Heobxoaumo 3HaTb, Yem
OTNIMYaeTCcsa HaNop OT AaBleHUs.

'udpocmamudyeckul Harop - 3TO Mepa MeXaHNYECKOW IHEPTUN.

l'udpocmamuyeckoe OaerieHue - 3TO Mepa BHYTPEHHUX CWUM, OEWCTBYIOLMX B
XNOKOCTW.

Mpn onpegeneHnn cunbl rMAPOCTATUYECKOrO AABMEHMSA Ha MAOCKY0 NOBEPXHOCTb
cnegyeT MMeTb B BMAY, YTO OHa MOXET ObITb HangeHa M C NMOMOLLbIO 3MNIOP AaBNEHUS.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MoXHO onpeaenuTb cury M3ObITOYHOrO AABMNEHWUSI XXMOKOCTUM ANsi HEKOTOPbIX CIy4aes,
3Hasi, YTO OHa paBHa BEeCY XMOKOCTM B O0ObeMe 3ntopbl Hamopa M NPOXoauT 4vepes eé
LIEHTP TSKECTW, a antopa AaBneHust npeactaBnseT cobon rpadmk U3MeHEHUs AaBneHns B
3aBMCUMOCTY OT rNyOuHbI.

Ha 3akoHe [lackansi ocHOBaHbl MPUHUMMNLI pPaboTbl MHOMMX TMAPOCTATUYECKMX
MalUMH U 0GBEMHOrO FMAPONPMBOAA, NpeAHa3HayYeHHble Ans npeobpasoBaHns 3Heprum
0OHOro NoToka paboyen XNAKOCTU B SHEPIUIO APYroro NoToka ¢ U3SMEHEHNEM AaBMNeHUSI.

3akoH Apxumeaa siBnsieTcs pyHOAaMeHTOM Teopuu nnaBaHus. [ns nnaBaHua Tena
LleHTPp ero macc AoJKeH coBnagaTb C TOYKOM MPUNOXKEHUS BbiTankuaatowen cunbl. Ecnn
NNOTHOCTb XXMAKOCTWM Gonblue NIOTHOCTU TBEPAOro Temna, TO Teno BcnnbiBaeT. Ecnu

NNOTHOCTb TBEPAOIro Tesna OonbLUue NAOTHOCTU XNOKOCTU, TO TESO TOHET.

[MopsiOok ebinonHeHUsi pabomel:
1. I3yunTb TeopeTnyeckyto 4yactb paboThbl.
2. Hantn 3HavyeHve rmapocTtaTM4ecKkoro [[aBrfieHUss Ha Teno, Haxogsuwieecs Ha
rnybuHe h, ecnu n3BecTHO 3Ha4YeHne aTMOCEPHOro AaBrneHNsa N NIIOTHOCTb XUOKOCTU.
McxoaHble aaHHble B3ATb U3 Tabnuubl Ne20.
Tabnuuya Ne20

MNocnegHsasa Po, h, m | MNpegnocnegHss P,
uMdpa MMa undpa Kr/m3
KypCaHTCKOro KYPCaHTCKOro

buneta ouneTta
0 0,101 | 15 0 980
1 0,105 | 2,0 1 970
2 0,109 | 2,5 2 960
3 0,112 | 3,0 3 1000
4 0,098 | 3,5 4 1050
5 0,095 | 4,0 5 1020
6 0,091 | 45 6 990
7 0,103 | 5,0 7 997
8 0,107 | 5,5 8 1005
9 0,099 | 0,5 9 1010

3. Onpegenutb n3bbLITOYHOE AAaBMNEHWE Ha AHe okeaHa, rnybuHa koToporo H, km,

NMPUHAB NMJIOTHOCTb MOpCKOIZ BOAbl o, Kr/M3 1 cunTas ee HeCKUMaeMOWn. Oﬂpeﬂeﬂl/lTb

NSOTHOCTb BOAbI HA TOWN Xe rNyOunHe C y4eTOM CKMMAEeMOCTU U MPUHSB MOgyb 06beMHOM
ynpyroctu K, Ml1a.
VicxoaHble gaHHble B3ATb U3 Tabnunubl Ne21.
Tabnuua Ne21

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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MocnegHasa K, H, MpeanocnenHas P, Po,
undpa MMa KM undpa kr/m3 | MMMa
KypCaHTCKOro KypCaHTCKOro
bunerta buneta
0 2,110%| 1,5 0 980 | 0,101
1 2,310%| 2,0 1 970 | 0,105
2 2,510%| 25 2 960 | 0,109
3 2,710%| 3,0 3 1000 | 0,112
4 2,910%| 3,5 4 1050 | 0,098
5 1,910%| 4,0 5 1020 | 0,095
6 2,010%| 4,5 6 990 | 0,091
7 1,710%| 5,0 7 997 | 0,103
8 1,510%| 5,5 8 1005 | 0,107
9 1,310%| 0,5 9 1010 | 0,099

4. OnpenennTb, Kakoh 06beMm Boabl V M3 HY)KHO HakadyaTb Npu rvapaBnMyeckomM

ucnblTaHun Tpybonposoga Ha faeneHne P Mlla ecnv ero gnuHa L M, BHYTpeHHUN

avameTp d mm. MpuHaTL ansa soasl B=48-1011 Ma.

McxoaHble aaHHble B3STb U3 Tabnuubl Ne22.

Tabnuua Ne22

NocnegHsas P, L, m | MNpeanocnegHsasa | d, mm
umdpa Mlla undopa
KYPCaHTCKOro KYPCaHTCKOro

ouneta buneta
0 0.025 | 3.0 0 40
1 0.03 3.5 1 45
2 0.035 | 4.0 2 50
3 0.04 4.5 3 20
4 0.045 | 5.0 4 25
5 0.05 55 5 30
6 0.055 | 2.0 6 35
7 0.06 2.5 7 55
8 0.02 6.0 8 27
9 0.015 | 6.5 9 23

5. OTBETUTb Ha BOMPOCHI A1 CAMOKOHTPOSISI.

CodepxxaHue omyema:

Homep 1 Tema npakTu4eckoro 3aHATUS

Llenb 3aHaATMA

OT4eT 0 BbINONHEHUN paboTbl (pacyéTol).

Cnuncok Mcnosb30BaHHOWM NUTepaTypbl U OPYrMX MCTOYHUKOB

BbiBOAbI

[laTbl BLINOSTHEHUS N NOANUCHK KypCaHTa \ npenogaBaTtend

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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Bonipocbi 0r1si caMOKOHMPO-S:

lMoHATME ngeanbHOW N peanbHOW XNOKOCTEN.
OcHOBHbIe CBOMNCTBA XXUOKOCTM.
'mopocTaTnuyeckoe gaBrieHMe N ero CBOUCTBA.
OcCHOBHOE ypaBHeHWE rmapoCcTaTUKN.

3akoH Mackans u ero npakTn4eckoe ncnosib3oBaHme.

o gk~ w b E

lMnaeaHwe Ten B xuakoctu. NpumeHeHne 3akoHa Apxumena.

MpakTnyeckoe 3aHaTMEe N29 YpaBHeHue BepHynnu. OnpeaeneHue pexuma Te4eHus
XNOKOCTHU
Lenb 3aHsmus:

3akpenneHue 3HaHWI NO NopsAKY ONpeaeneHns PeXXMMOB TEYEHWS KUAKOCTW.

Teopemuyeckasi Hacmab:

N3yyeHne Tembl HauyMHaeTcs C NOHATUA 00 yaesibHOM SHEPrnm MoToKa XUOKOCTMU.
WTtak, yaenbHass noTeHuuanbHag SHeprus noToka XWOKOCTW, HaxXOAsWascs B MOTOKe,
paBHa rMApPOCTaTUYECKOMY Hamopy W Ang BCexX TOYeK paccMaTpuBaemMoro obbéma
XngKkoctm oguHakoBa. BogsaTca NOHATMA:  yaenbHasi noTeHumanbHas  dHeprus
NoSIOXEeHNs, yaenbHass noTeHuManbHas 3Heprus OaBreHus, yaenbHash KUHeTudeckas
3HEeprusl CKOpOCTHOro Hanopa. EauHuuen mnamepeHns atux BenumyuH B cucteme CU
asngeTca 1 m.

OCHOBHbIM ypaBHEHMEM TMAPOLAMHAMUKN SBASIETCA ypaBHeEHWe BepHynnn, kotopoe
yCTaHaBnMBaeT CBA3b MeXdy CKOPOCTbIO [OBMXEHUA W [aBreHWeM XUOKOCTU Mpu
YCTaHOBUBLLUEMCSH OBUXEHUN.

CHauvana paccmaTpmBaeTcsl ypaBHeHWe BepHynnu onsi SnemMeHTapHOW CTPYMKM
naeanbHOM XNOKOCTU. OHepretTuyeckasl CyWHOCTb OAaHHOro ypaBHEHMUSI 3akfiloyaeTcd B
TOM, YTO OHO Bblpa)kaeT 3aKOH COXPaHEHWUs JHEPrun dnemMeHTapHoOW CTpynku. onHas
yoernbHasi 9Heprus SfneMeHTapHOW CTPYMKM eCcTb BefnuYMHa MOCTOAHHAA Ans BceX
paccMaTpMBaeMbiX CeYeHWUN, XOTA YyAelbHas KUHeTU4eckas SHeprust B pasfnyHbIX
ceyeHusIX MOXeT BbITb pasnuyHon. M'mapoanHaMMYecKuin Hanop eCTb CyMMa TPEX BbICOT:
reoMeTpu4eCcKon, Nbe3oMETPUYECKON (MAaHOMETPUYECKON) U BbICOTbI CKOPOCTHOrO Hanopa.

PacyéTHbiM ypaBHEHMEM sIBMSIETCA ypaBHeHWe bepHynnu aonsi noToka pearibHOM

Xungkoctn. YpaBHeHue bepHynnu ans notoka peanbHOW XUAOKOCTU €CTb YpaBHEHWe

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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BGanaHca ygenbHOW 3HEepruM C y4eToM MoTepb. JHEeprus TepsieTcs XUOKOCTbI, HO He
ncyesaet beccnegHo, a nNuWb npeBpallaeTca B TEnnoByk. PaccmatpmBaloTcst NosHble
notepu Hanopa. OnpegenseTcs pexum OBMXKEHUSA XXUOKOCTH.

PaccmaTtpuBass pexumbl OBWKEHUA XWUOKOCTW, crnefyet YACHUTb, B YeMm
domsndeckmn cmbicn vncna PenHonbaca. Yucno PenHonbaca xapakrepusyet OTHOLEHWe
CUN VHEepUUM K curnam TPeHUa B [ABWMXKYLLEWUCHA XUAOKOCTU. 3Has 3HavyeHue 4ucna

PelHonbaca MoXxHoO CyanTb O pexnme OABUXKEeHUA XXNOKOCTWN.

[NopsiOok ebinonHeHUsi pabomel:
1. I3yunTb TeopeTnyeckyto 4acTb paboThbl.
2. OnpegenuTb pexuMm TeYeHUs XNOKOro xrnagareHta B TpybonpoBoge gnameTpom
d MM OT NMHeHoro pecmBepa 4O PErynMpyroLein CTaHUMN BA3KOCTBIO V MM?/C Ans OBYX
cnyyaeB: npu pacxoge xuakoctn Vi m%/c u Va2 m%/c.
McxoaHble AaHHble B3STb U3 Tabnuubl Ne23.
Tabnunua Ne23

MocneaHsas d, mm | v107 | MpennocnegHsas | V1103 | V2103
umdpa m?/c umdpa m3c | m%c
KYpPCaHTCKOro KYpPCaHTCKOro

ouneta ouneta
0 20 2,83 0 0,1 0,27
1 25 2,71 1 0,15 0,19
2 30 2,63 2 0,2 0,07
3 35 2,52 3 0,25 0,02
4 18 2,48 4 0,3 0,21
5 24 2,41 5 0,35 0,31
6 40 2,35 6 0,05 0,29
7 21 2,29 7 0,17 0,33
8 15 2,24 8 0,08 0,16
9 10 2,15 9 0,03 0,24

3. BogsHon pacTtBOp XJIOPUCTOrO KarbLUMs C KMHEMATUYECKUM KO3PPUUMEHTOM
BA3KOCTU V M?/c ABwxkeTca no Tpybonposody. C kakum pacxogom pacteop Oyaer
asuratbcsa no Tpybe gnameTtpom d mm npm vncne PenHonbaca Re?

VcxoaHble gaHHble B3ATb U3 Tabnunubl Ne24.

Tabnuua Ne24

NocnegHasa d, mm | v108 | MpeanocnenHss Re
umdpa m?/c umdpa
KypCaHTCKOro KypCaHTCKOro
buneta buneta
0 22 1.15 0 1100

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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1 32 1.44 1 957
2 12 2.00 2 803
3 17 2.36 3 1574
4 28 1.32 4 1990
5 26 1.64 5 1243
6 34 2.27 6 561
7 36 2.70 7 497
8 38 3.60 8 672
9 29 1.54 9 733

4. OTBEeTUTb Ha BOMPOCHI A1 CAMOKOHTPOSS.

CodepxaHue omyema:

Homep 1 Tema npakTnyeckoro saaHAaTUS

Llenb 3aHATUSA

OTyeT 0 BbINONHEHUN paboTbl (pacyéTsl).

Cnmcok ncnonb3oBaHHOW NUTepaTypbl U APYrMX UCTOYHUKOB
BbiBoAabI

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogasaTtend

Bornipocbi 011 caMOKOHMPO-S:

1. JanTte onpeaeneHne ycTaHOBMBLLEIOCS U HEYCTAaHOBMBLLEIrOCS, paBHOMEPHOIO U
HepaBHOMEPHOTO OBWKEHWS.

2. DopMynupoBKa 1 3Ha4YeHne ypaBHEHNSA HEPA3PbLIBHOCTM MOTOKA XXUOKOCTM.

3. Kakune cywecTByOT peXxnMbl ABMXEHUS XXUOKOCTU?

4. Yto HasbiBaeTcs umcriom PenHonbaca? KakoBoO 3HayeHMe KpUTUYECKOro 4ucna
PenHonbaca?

5. YUto Takoe nonHasa yaenoHasa aHeprusi notoka?

MpakTnyeckoe 3aHaTMe Ne10 OnpeaeneHne Hanopa U MOLHOCTM Hacoca

Llenb pabomei:

3akpenuTb 3HaHWs MO NOPSIAKY onpefeneHns Hanopa U MOLHOCTM Hacoca.
Teopemuyeckasi Hacmb:

Hacoc — 93TO WCNOMHUTENbBbHBLIN MEeXaHu3M, npeobpasyloWmnn  MexaHN4eCKyHo

aHepruto asuraTens (NpyMeoaa) B ruapaBlIMYECcKyo SHEPIMO NOTOKA XXMUAKOCTH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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Hacocom HasbiBaeTcs MalluHa, npeAHasHayeHHas ansg cos3gaHus notoka paboyen
Xngkoctn. Paboume XMAOKOCTW, NpUMEHsieMble B rmaponpueodax, noapasgenstTca Ha
JyeTblpe Tuna: HePTAHbIe, CUHTETMYECKME, BOLOMONIMMEPHbIE W  3MYSIbCUOHHbIE.
Hanbonee cyuwiectBeHHOE 3HayeHue npu Bbibope paboyen XMOKOCTU UMEET BA3KOCTb,
TemnepaTypa BCbILKK, 3aCTbIBAHUS U OKUCNSIEMOCTb.

PoTopHble Hacockl MET NOABMXHbIE paboyne anemeHTbl, obpasyromne pabouve
Kamepbl, COBeplLUalOLiMe BpallaTerbHble WM BpalaTtenbHoe U BO3BPATHO-
noctynaTenbHoe [ABwxeHue. PoOTOpHble Hacocbl pasgensiT Ha  WeCTepéHHble,
nnactTuH4yaTble W MOpLIHEBbIE (paguarnbHO-MOPLUHEBLIE W aKCUaribHO-MOPLUHEBLIE).
OcHoOBHbIE NapamMeTpbl HACOCOB: Nogada, MOLWHOCTb, KOIMUUNEHT NONE3HOro AENCTBUS
onpeaensioT Npu HOMUHAanbHbLIX AaBNeHue, YactoTe BpaweHus n pabodem obbvéme. Kr
Hacoca Ha3blBaeTCHa OTHOLUEHME MOMe3HON MOLLHOCTHY K NoTpebnsemon.

LLlecTep€éHHbIM Ha3bIBaeTCA pPOTOPHbIA HAcoC C paboynmum 3BEHbAMUM B BUAOE
lwecTepéH (3ybyaTbix Konéc), obecneymBarolmMx reomeTpuyeckoe 3amblkaHue paboymx
Kamep 1 nepefaromx BpawaTenbHbli MOMeEHT. LLlecTepéHHble Hacochbl NPUMEHNAIOTCA B
rmaponpmBoadax Kak CaMOCTOSATESNbHblE UCTOYHWKUM MUTAHUS HEBLICOKOrO AaBMEHUs Wnu
Kak BCcrioMoraTeribHble HacoChl AN1s NOANUTKUA TMAPOCUCTEM.

MnacTuHYaTbiM  Has3blBaeTCA  POTOPHbIA Hacoc C  pabounmum  3BEHbSIMU-
3amMmbikaTensmm B BuAae nnactmH. Paboune Kamepbl 06pasytoTca  paboummun
NOBEPXHOCTAMU CTaTopa, poTopa, ABYX CMEXHbIX NNACTUH U BOKOBbIX KPbILLEK.

PagnanbHO-NOpLIHEBLIM HAaCOCOM Ha3blBAlOT MOPLUHEBOM HACOC, Yy KOTOPOro
pabouyne kamepbl 06pa3oBaHbl paboyUMN NOBEPXHOCTSIMN MOPLUHEN N LUNIMHOPOB, a OCK
MOpLUHEN pacnosioXXeHbl NepneHAMKYNsSpHO K ock 6noka LUMNUMHOPOB WM COCTaBMSAIOT C
Hen yron 6onee 45°. AkcuanbHO-MOPLUHEBBLIM HACOCOM Ha3blBaKOT MOPLUHEBOW HAcocC, y
KoToporo paboume kamepbl 0Opa3oBaHbl pPaboyMMy MNOBEPXHOCTAMM UUNUHOPOB U
MopLUHEen, a ocu MopLUHEN napannenbHbl (akcuanbHbl) ocu Onoka UMAMHAPOB WUIK
COCTaBnsAT C Hen yron He ©Gonee 45° K OCHOBHbIM geTansgM OOBbEMHbIX HaCOCOB
npeabsaBnaTcs TpeboBaHNS K TOYHOCTU U LLEPOXOBATOCTU paboymx NOBEPXHOCTEN.

B cynoBbiX XONOAWMbHBLIX YCTAHOBKAax HACOCbl MPUMEHSIOTCS B CUCTEME
XnagareHta (HaCOCHO-UMPKYNAUMOHHOE OXNaXaeHue — MNANTOYHbIE MOPO3UIbHbIE
annapatbl), paccona (UMpKynsuma xragHocuTens), cMasoyHoro mMacna (obecnedeHue

CMa3K1 KOMMPECCOPOB) U OXNaxaatoLwen Bobl.

[Nopsidok ebinonHeHus pabomei:

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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1. I3yunTb TeopeTnyeckyto 4acTb paboThbl.

2. MNo Tpybe puametpom d MM, anuHom L M n obwum nogbemom h m u ¢
KoapdpumumeHTom conpotmeneHna TpeHuss 0,04 u cymmon KoI(P(PULMEHTOB MECTHbIX
COMPOTMBNEHUN, paBHOM 12, HYXHO nepekadaTb BOAY B rmapodop, MakcummanbHoe
AaBneHve B koTopoM P2 MMa. MponssoautenbHOCTb Hacoca HyxHa V mM3/4. Onpenenutb
Hanop 1 MOLWWHOCTb Hacoca. HavanebHoe fasneHue xuagkoctn P1, Mla. K[ Hacoca n.

VicxoaHble gaHHble B3ATb U3 Tabnunubl Ne27.

Tabnuuya Ne27

MNocnegHas h, m d, L, m | lNpegnocnegHsas P1, P2, V, n
undpa MM undpa MMa | MMa | M3/
KypCaHTCKOro KypCaHTCKOro
buneta ouneTta
0 2,0 15 5,0 0 0,101 {0,211 1,1 | 0,63
1 2,5 20 5,5 1 0,103 0,295 1,2 | 0,65
2 3,0 25 4.5 2 0,105 {0,290 | 1,3 | 0,68
3 3,5 30 4,0 3 0,107 {0,285 | 1,4 | 0,79
4 4,0 17 6,0 4 0,109 {0,280 | 1,5 | 0,71
5 4.5 19 6,5 5 0,110 |0,275| 1,6 | 0,70
6 5,0 22 7,0 6 0,113 0,270 | 1,7 | 0,72
7 5,5 24 5,9 7 0,115|0,265| 1,8 | 0,73
8 6,0 28 6,9 8 0,117 {0,260 | 1,9 | 0,74
9 6,5 29 7,9 9 0,119 0,255 | 2,0 | 0,75

3. WecTepeHyaTbIl HAacOC nepekaymBaeT Macno U3 LMCTepPHbI OCHOBHOIO 3arnaca B
pacxogHyl B konudectBe Q M3/4 no Tpybonposogy obuier anuHon L m. Mpu aTom
AnameTp Tpybel d MM, BbicOTa BcacbiBaHUA hsc M, BbICOTa HarHeTaHua hua M,
KoappumumeHT conpotmBneHus TpeHma 0,04, cymma KO3(PMULMEHTOB MECTHbIX
conpoTmBneHun paeHa 18. Y wectepeH m 3y6beB, Moaynb Z MM, LwwupvHa b mwm.
Onpegenntb MOLLHOCTb U CKOPOCTb BpaLLEHMs MPUBOLHOrO 3MeKkTpoaBuratens, ecnu
nonHbin KM Hacoca paBeH n n o6bemHbin KM paBeH .

Tabnuua Ne28- VicxoaHble gaHHble

MocnegHasa | hee, | hw, | d, | L,m | z, | lNpegnocnegHss | m | b, Q, n Ny
umdpa M M | MM MM umdpa MM | M3/
KypCaHTCKOro KypCaHTCKOro
ouneta ouneta
0 20112035 | 70 | 4 0 10| 60 | 7,1 | 0,63 | 0.65
1 251125140 | 85 | 6 1 8 |40 | 7,2 | 0,65/ 0.67
2 30113045 | 95 | 4 2 12| 50| 7,3 {0,68|0.70
3 35113550 | 90 | 6 3 14| 54 | 7,4 | 0,79 0.81
4 401]13,7| 57 |10,0| 4 4 16|44 | 7,5 (0,71 ]0.70
5 451139(38|115| 6 5 10| 48 | 7,6 | 0,70 | 0.70

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx
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5014142 |92 | 4 8 |58 | 7,7 10,72|0.72

55143148 | 96 | 6 12 /52 | 7,8 |0,73[0.71

6514755 | 78 | 6 16 | 62 | 8,0 |0,75]0.75

6 6

7 7

8 6014552 | 75| 4 8 14142 | 7,9 |0,74]0.74
9 9

4.

OTBeTUTL Ha BOMpPOCLI AJ1d CAMOKOHTPOJ14.

CodepxaHue omyema:

Homep 1 Tema npakTU4ecKoro 3aHATUA

Llenb 3aHATUSA

OTyeT 0 BbINOMHEHUN PabOThI (PacCyEThI).

Cnuncok ncnonb3oBaHHOW NUTEpPaTypbl U APYrMX MCTOYHUKOB
BoiBoabl

,D,aTbI BbIMOJIHEHUA N NMOANUCKU KypCaHTa U npenogaBsaTterna.

Bonpocbi 0151 caMOKOHMPOIS:
1. Kak knaccudunumpytoTcst Hacocbl MO NPUHUMNY OENCTBUA?
2. OT yero 3aBMCUT MOLLHOCTb Hacoca?

3. V13 kaknx coctaBnsaowmx cknagbisaetca nonHbin KM Hacoca?

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx




KMPK BTAP® ®I'60Y BO «KI'MY»
MO-26 02 05-0Or1.07.113 TEXHNYECKAA TEPMOOVNHAMWKA,
TEMJIOMNEPEOAYA U TMOPABIVKA

C.38/38

Ucnonb3yemble UICTOYHUKM NUTepaTypbl

1. ngpaBnuka: y4eBGHUK M NPaKTUKYM AnNd cpegHero npodeccMoHanbHOro
o6pasoBaHus / B.A. KyguHoB, 3.M. Kaprtawos, A.I'. KoBaneHko, W.B. KyauHoB; nopg
pegnakumen B.A. Ky gumHoBa. — 4-e u3g., nepepab. u gon. — Mocksa: MN3gaTtenbCcTBo
KOpant, 2023. — 386 c. — (lMpodeccnonansHoe obpasoBaHue). — ISBN 978-5-534-
10336-6.

2. KyouHos, B.A. TexHnyeckasa TepmogmMHamMumka v tennonepegaya: y4ebHuk gns By
3oB / B.A. KyauHos, 3.M. KapTtawos, E.B. CtedaHiok. — 4-e u3a., nepepab. n gon. —
Mocksa: U3gaTtenbctBo KOpant, 2023. - 454 c. — (Bbicluee obpasoBaHme). — ISBN 978-
5-534-06669-2.

3. TennotexHuka: TexHn4yeckaa TepMmogmMHaMmuka u Tennonepegada: y4ebHuk / M.K.
OBcsaHHukoB, N.W. Koctbines. - CI16.: 9nmop, 2013. - 206 c. - ISBN 978-5-4469-0178-4.

4. EpodpeeB B.J1., MNMpaxun A.C. TennotexHuka B 2 7. Tom. 1. TepmogmHamuka u
Teopusi TennoobmeHa. 2022.

5. Epocpees B.J1., MNpsaxuH A.C. TennotexHuk. MNpaktukym. 2022.

6. lNyces, A. A. OcHoBbl rmapaBnukn: y4ebHUK ona cpea. npod. obpasoBaHus / A.

A. lNyces. - 2-e u3a., ucnp. un gon. - M.: KOpant, 2017.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 1C Konnedx



		2025-09-03T09:36:50+0200
	Колесниченко Андрей Игоревич
	Я утвердил этот документ




