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COJIEP)KXAHUE
| ITacriopT KOMITIIEKTa KOHTPOJIBHO-OIIEHOYHBIX CPEACTB

1 OGnacTh MPUMEHEHUS
2 OOBEKTHI OLIEHUBAHUS — PE3YJIbTAThl OCBOCHUS IUCUUIUIMHEI

3 ®opMbl KOHTPOJIS ¥ OLIEHKHU Pe3yJIbTaTOB OCBOCHUS
4 Cucrema onennBanusi KOC Tekymiero KOHTposIsi U MPOMEXKYTOUHOM aTTeCTALIUU

Il Texymuii KOHTPOJIb U OLIEHKA PE3YyJIbTATOB O0yUEHUs



| TlacnmopT KOMILIEKTa KOHTPOJIbHO-OLEHOYHBIX CPEICTB

KoMriekT KOHTpOJIbHO-OLIEHOYHBIX CcpeaAcTB 1o yueOHou nucuuruinae OIT. 06 OcHOBBI
TUAPABINKH, TEIUIOTEXHUKH W a’pOJMHAMUKH pa3paboTaH Ha ocHoBe DenepanibHOTO
rocyJapcTBEHHOTO oOpa3oBaTenpHOro crangapra (matee ®I'OC CIIO) mo cnenuanbHOCTH
cpenHero mnpodeccuonanpbHoro obOpaszoBanus (manee — CIIO) 08.02.08 «MoHTax U
JKCILTyaTanusi 000pyI0BaHUS U CUCTEM I'a30CHA0KEHUS

1 O6s1acTh NIpUMEHEHUA

Kommiekt koHTposbHO — orieHo4HbIX cpeacts (KOC) mpenHasHaveH st
MPOBEPKH  PE3yJbTaTOB oOcBoeHUs ydeOHou mucmmmumebl  OI1.06  OcHOBBI
TUJIPABIUKH, TEIUIOTEXHUKU U a’poauHaMuku, B coorBerctBun ¢ PI'OC mo
cnermanbHocTu CIIO 08.02.08 «MoHTax M 3KCIuTyaTaus 000py/10BaHUs U CUCTEM
ra30CHA0XKECHHUS.

2 O0BbeKTHI OLIEHMBAHUSA — Pe3yJIbTAThl OCBOECHUSI JUCIHUIIIHHBI
KOC mo3BonsieT oneHuTs CACAYIONINE Pe3yIbTaThl OCBOCHHS YI€OHON JUCITATIIINHEI B
cootBercTBUH ¢ PI'OC cnienmansHocTH 08.02.08 1 paboueit mporpaMMou:
YMEHHUs:
- ONpeAeNaTh MapaMeTpbl MPU  THAPABIMYECKOM pacuere TpyOOmpoBOIOB,
BO3/IyXOBOJIOB;
- CTPOUTH XapaKTEPUCTUKU HACOCOB U BEHTUJISITOPOB.
3HAHUA:
- PEXKUMBI IBIKEHUS KUIKOCTH,
- TUIPABIMYECKUN pacyeT MPOCTHIX TPYyOOTPOBOJIOB;
- BUJIbl M XapaKTEPUCTUKN HACOCOB U BEHTWJISITOPOB;
- CI0COOBI TETUTOTIepeIaul M TETUIO0OMEHA.
BrlmenepeuncieHHble YMEHMsI, 3HAHUS HAallpaBJeHbl HA (POPMUPOBAHUE Y CTYACHTOB

001mMX U Npo¢ecCUOHATILHBIX KOMIIETeH M.
2.1. MecTo AUCHMIIJIMHBI B CTPYKTYpe OCHOBHOIi 00pa30BaTe/IbHON MPOrpaMMbI:

Vuebnas nuctumianHa OIT.06 OcHOBBI TMAPABIMKH, TEIUIOTEXHUKH M a3pOAMHAMHUKU
SABJISIETCST  00s3aTENIBHOW YacThi0 00IIEenpodecCHOHANBHOTO IHKJIa MPUMEPHONH OCHOBHOM
oOpa3oBatenbHOi mporpamMbl B cootBeTcTBuE ¢ PI'OC mo cnermmansaoctr CITIO 08.02.08
MoHTax u 3KcmTyatanus o00py0BaHUs U CUCTEM Ia30CHA0KEHMS.

VyeOnas aucruruinHa OI1.06 OcHOBBI THAPABIMKU, TEIUIOTEXHUKH M a3pOJIMHAMUKH
oOecrieunBaeT (OpMHUPOBaHHE MPOPECCHOHATBHBIX M OOIIMX KOMIIETEHIMH MO BCEM BHJAM
nesrenbHocTH PI'OC no cnennansHoctr 08.02.08 MoHTax M dKcIUTyaTanus 000pyAOBaHUS U
cucteM razocHadxenus. Ocoboe 3HaYeHHE JUCIUIUIMHA UMEET NMPH (OPMHUPOBAHUU U PA3BUTUU
komnerennuii OK 01 — OK 06, OK 09, OK 11, IIK 1.1 — TIK 1.3, TIK 2.1 — TIK 2.5, [IK 3.1 —
[IK 3.6, 1K 4.1 —TIK 4.4.

2.2. lHeab U IUIaHUPYeMble Pe3yabTaThl OCBOCHHUS TUCHUTLIHHBI
B pamkax mporpamMmmbl y4eOHOW MUCHMIUIMHBI OOYYarONTUMHUCS OCBAMBAIOTCS YMEHUS U
3HAHUS

Kon ITIK, YMmenus 3HaHus
OK

OK 01— | onpenensth napameTphbl MU | PEKUMBI IBUKEHUS KUAKOCTH;




OK 06, THJIPABIMYECKOM pacuere | -TUAPABINYECKUN  pacyeT  MPOCTHIX
OK 09, TPYOOIIPOBOOB, BO3TyXOBO/IOB; TpyOOIPOBO/IOB;
[IK 11— | -cTpouTh XapaKTepUCTHKH HACOCOB W | -BUIBI M XapPAKTEPUCTUKU HACOCOB M
[IK 1.3, | BeHTWIATOPOB; BEHTUIATOPOB;
[IK 2.1 — | -npumensTh ypaBHeHus: bepHyu; -CII0COObI TerIonepeadu u
I[IK 2.5, | -ompeaensaTh mapamMeTpel Iapa IO | TEIUIOOOMEHA;
IIK 3.1 — | nuarpamme. -OCHOBHEIE CBOMCTBA JKHIKOCTH;
1K 3.6, -(opMyJIBI TUTST pacuera
K 4.1 - TUAPOCTATUYECKOrO  JIABJICHUS  Ha
I1K 4.3 IIJIOCKUE Y KPUBOJIMHEWHBIE CTEHKU;
-MeTObl  OOpBOBI C TUAPABIMYECKUM
ynapom;
-IIapaMeTpsbl Mapa, TerIONPOBOAHOCTb.

3. ®OpMBI KOHTPOJISAA M OLIEHKH Pe3yJIbTATOB 0CBOEHMS
KoHTponb M OLEHKa pe3yJbTaTOB OCBOCHHS — 3TO BBISBICHUE, W3MEPEHUE H
OIICHWBAaHWE 3HAHUW, YMEHMA M (POPMHUPYIOMIMXCS OOMMX M MPOQPEeCcCHOHAIBHBIX
KOMIIETEHLUI B paMKaX OCBOCHMSI Y4EOHON AUCLUIIUHBI.
B cootBerctBHM ¢ yueOHbIM 1miaHoM crnenuainbHocTH 08.02.08 «MoHTax U
DKCIUTyaTalusi OO0OpYJOBaHHUS U CUCTEM Tra3ocHaOXeHHs», padoued mporpammon
JUCLUIUIMHBL  IPEAYCMAaTPUBACTCAd TEKYIIHMA W MPOMEXKYTOUYHBIA  KOHTPOJIb
pPE3yIBTaTOB OCBOCHHSI.

3.1 ®opMbl TEKYLIEr0 KOHTPOJIA
Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IPEACTABIsAECT COOOW MPOBEPKY YCBOECHUS
y4eOHOTO Marepuana, peryasipHO OCYIIECTBIAEMYIO Ha TIPOTSHKEHUH Kypca
oOyJeHUS.
Tekyiuii KOHTPOJIb pe3ybTaToB ocBoeHUs yueOHoU nucturuinabl OI1.06 OcHOBBI
THUAPABIUKH, TEIUIOTEXHUKH W adpPOJMHAMUKH B COOTBETCTBUU C paboueit
OporpaMMOd M KaJ€HJApHO - TEMAaTUYECKUM IUJIJAHOM MPOUCXOJIUT MpH
MCIOJIb30BAaHUU CIIETYIOIINX (POPM KOHTPOJIS:
— BBITIOJTHEHHUE U 3alUTa MPAKTHYECKUX padoT,
— TIPOBEPKa BBHITIOJTHEHUS CAMOCTOSITEIbHON PabOThI CTYICHTOB,
— IIPOBEpKa BBIMOJIHEHUSI KOHTPOJIbHBIX padoT.
Bo Bpemss mpoBeneHHs YUEOHBIX 3aHATHUH  JTOTOJHUTEIBHO  HMCIOIB3YIOTCS
cienytone ¢GOpMBI TEKYIIETO KOHTPOJIS — YCTHBIM OMNpOC, peIIeHue 3ajad,
TECTUPOBAHME MO TEMAM OTEIbHBIX 3aHATHI.
BeinosiHeHne U 321U Ta NPAKTHYECKHUX padoT
[IpakTryeckue pabOTHI MPOBOASTCS C IEJIBIO YCBOCHHUS U 3aKPETUICHUSI TIPAKTHYECKUX
yMeHu# U 3HaHul. B xone mpakTuueckoil pabOThl CTYJIEHTHI MPUOOPETAIOT YMEHUS
peaycCMOTpeHHbIE paboueil mporpammoit Y/, yuarcs omnpenensit (u3HUecKue
CBOMCTBA >KHJIKOCTH, OMPECISITh aBlieHue pabodeil KUIKOCTH, PEKUMBI TBIKECHUS
JKUJKOCTH, y4darcsi ONPEAEHSAThIIApAMETPbl MNpPHU  THUAPABIMYECKOM  pacuere
TpyOOIPOBOIOB, BO3YXOBOJOB,CTPOUTH XapaKTEPUCTUKHU HacoOCOB u
BEHTWJISITOPOB, AHAJIM3UPOBATh IMOJYYEHHbIE pE3YyJbTaTbl M JIeJIaTh  BBIBObI,
ONMPasiCh HA TEOPETUUECKHUE 3HAHUS.



BAPUAHT N 1
1 ®dusznyeckrue CBOMCTBA KUJIKOCTEH.
1. OcHoBHOE ypaBHEHUE THIPOCTATUKHU.
2. B orommTensHOI cucTEME HEOOBIIIOTO JOMa COJEPKUTCS 00BeM BobI W=1,2 M°. CKOJIBKO

BO/IbI JOTIOJHUTENILHO BOMAET B paCIIMPUTENIbHBINA cocy mpu HarpeBanuu ¢ 20 10 90 °c9
(ILnotrocts Bogs! npu t=20°C cocraisier 998,2 kr/m®, mput=90°C 965kr/m°)

THIADA NDHOOSXNKEH ojs-

2 5. Onpeteans, ppece Onpenenutb CPEIHIO TOJIIIUHY gm,coneBHx OTJIOKEHUI B
TepPMETUYHOM BOJIOBOJIC BHYTpeHHUM auamerpom d=1,0 M u
mnoit 1=1,5 kM. [Ipu Beimycke Boabl B konuyectBe AW=0,05
M® JaBJICHHE B BOJOBOJE [a1acT Ha BennmuuHy Ap=1,5%* 10° Ila.
OTn0XeHus 0 AUaMeTpy U JJIMHE BOJOBOJIA PacIpeiesICHbI
PaBHOMEPHO.

5 K BcacbIBato1ieil CTOpoHe LMIMHAPA NPUCOSAUHEH BOASHON
BakyyMeTp ¢ nokazanuem h=0,42 m. OnpenenuTs pa3pexeHne
10JT TIOPILIHEM.

6 U36bITOUHOE aBICHNE BOBI B OKeaHe Ha riyoune h=500m pasro 42,5%10° ITa. TpebGyercs
OTIPENIeNIUTh: TUIOTHOCTH MOPCKOW BOJIBI HA 3TOW TITyOMHE B 00IIeM BHUIE.

BAPUAHT N 2
1 3akon Tpenuto HproToHa.
2 Bupswl naBnenuii B rugpoctatuke. [Ipubopsl 11 u3MepeHust 1aBIeHUM.

3 OnpenenuTe yIeNbHBI 00BEM U yIeTbHBINA BeC He()TEMPOIYKTa, €CITH H3BECTHA €TO
3 2
wioTHOCTh p=1010 kr/M°, yckopenue cBoboaHoro najaeHus g=9,81m/c”.

LIPINCP &0se JHPEASAN TD 1IUDHTUTHUG JIAWIGTTE
TOKa3aHi

¥ I \ 40Hpe,£[eJII/ITB HU3MCHCHHUC IIJIOTHOCTU BOJHBI ITPU €€ C)KATUU
PTYTHH OT OCH T JIM; )M DM =29y
(o 29 ot p1 = 2*10° Ila 0 p,= 1*10° Ia.

Onpenenuts N30BITOYHOE JIaBJICHUE BOJBI B TpyOE 1O
MOKa3aHusAM OaTtapeifHoro pTyrHoro Manomerpa. OTMETKH
YPOBHEH pTYTH 1O OCH TpYOBI: Z1=2,75 M, Z,=4m, Z3=2,5
M, 2423,5 M.

Puc. 2.9

Pewienye. BatapeiiHbiit pTYTHBI/t MAHOMETP COCTOHT H3 ABYX OG-
JIOBATEI5HO COEMHEHHBIX PTYTHBIX MaHOMETPOB. Jlapekie BoH
IpyGe ypapHOBEIIMBACTCA TIEPENaiaMH YpOBHEl pTyTi, A 18

penazaMy yposHeii Bl B TpyOKax MatomeTpa, CyMMipyA
U@ MAHOMATR or arenLITOrn KOHITA M0 TIDHCOSAHHEH

6 B 0ObIYHBIX YCIIOBHUSIX UEIOBEK MOAHUMAET Oe3 Tpyaa



CTaJIbHYIO TUPIO Maccoid My = 70kr. CTanbHYyIO TUPIO KAKOH MacChl YETIOBEK MOXKET IMOAHATH 03
Tpy/la 1o/ BOJIOH, €CIIN Py = 10° KF/M3, Per = 7,8*103 K/M?

BAPUAHT N 3
1 Onpenenenue KUIKOCTH. BUabI )KUJKOCTEH.
2 JlaBieHUE KUIKOCTH Ha ITIOCKUE CTCHKHU.

3 OnpenenuTb 00beM pacIIUpUTENIBHOTO cocyna Wp.c., KOTOpbI HEOOXOJUMO YCTAaHOBUTD B
CUCTEME BOSHOIO OTOILIEHHS ¢ 00beMoM BOJbl Wy, €Ciii U3BECTHO, UTO MaKCUMaJIbHAast
PA3HOCTB TEMIIEPATYp BOJBI B NAfAomIeM 1 oopaTHoM TpyGonposomax 21°C, a
nepBoHavyalibHbIN 00beM paBeH 100 M°. 3amac 1o 00BeEMY pacIIMPUTEIBLHOIO COCY/Ia IPUHSATh
HATUKPATHBIM.

4 OnpenenuTh KOAOPUITUESHT TMHAMUYIESCKON BA3ZKOCTH
He(TEPOIYKTa C YCIOBHOU BSI3KOCTHIO 7°E. IlnotHOCTH
HedTenpoayKTa NPUHATH paBHOU 920 Kr/ne.

5 Cocyn, umeromuii Gopmy KOHyca ¢ 11aMeTpoM
ocHoBaHus D, mepexoaut B mummHap auametpom d. B
LWIMHJPE NepEMEIAETCs OopIIeHb ¢ Harpy3ko G=4 kH.
Pazmepsi cocyna:D=2000 mm, d=0,5m, h=2m. [InoTHOCTB

KUIKOCTU p=lOOOKr/M3. Omnpenenuts ycunue, pa3BUBacMoe
0BakHe COCYRa, MOTYUHM CAe-

" e @ OCH
O Ha OCHOBAaHHH COCYJa.

Puc. 23 Puc. 24

disi .3_4"4‘12 =273% H.
p_po)c-34900
4 6 130bITOYHOE JOAaBJICHUEC BOABI B OK€CAaHEC Ha

e henss S S rryGuHe h=700M paBHO 52,5%10° ITa. Tpebyercs
OIIPEJIETNTh: TNIOTHOCTh MOPCKOM BOJIBI HA ATOH IITyOHHE B 00IIEM BHJIE.

BAPHUAHT N 4
1 Omnpenenenue BI3KOCTU. Buabl BA3KoCTH.
2 OTHOCUTENbHBIN OKOU KUKOCTH.
3 B oTonutenpHBIN KOTEN MOCTyMaeT Boaa B oobeme W=105 M31'IpI/I TeMIiepaType t=78°C.

e C<0.TbKO KyOOMETPOB

Bozabl W1 OyJeT BBIXOUTH U3 KOTIIA,
€CJIA JIOBOJWTH HArpeB JI0
TEMIIEPATYPHI 108°C?

4 Ilpy rupaBIN4eCKOM HCIBITAHUH
BHYTPEHHHX CHUCTEM BOJOCHAOKEHUS
JOITyCKAeTCs MaJicHue
UCIIBITATEIBHOTO JABJICHUS B
TedeHuH 10 muH. Ha Ap =

<—h—>1
LA LR

Puc. 2.9 Puc. 2.10

P e 1 e H ¥ €. VI36HITOYHOE JABICHUC Ha OCHOBaHME COCYJE

Puss =P +p,gh,+ngh2=102+890-10-2,1+1280-10-
nib M

= 55912 H/M? i

. 3anaua 2.12. B COOOMAIOMUXCA CO :

B R NN e e e OIS ISR s S



6,2*10° [Ta. OnpeenuTh JONYCTHMYIO Benurny yreukn AW B Tedenne 10 MuH. npu
THIPABITHYECKOM HCIIBITAHIH CHCTEMBI BMECTHMOCTBIO W=38 M.

5 Paccuntarh N30BITOYHOE JIaBJICHUE HA CBOOOTHOM MTOBEPXHOCTH MUHEPATBLHOTO Macia
3 5 2
abcomroTHOE AaBiieHue B Touke M, eciu h=3wm, z=3,5m, p=850kr/mM°, P,ay=10" I1a, g=10 m/c”.

B 00BIYHBIX YCIIOBHUSX YEJIOBEK MOJHUMAET 03 Tpy/1a CTAIBHYIO THPIO Maccoir My = SOKT.

CTajbHYI0 THPIO KaKOM MacChl 4eJIOBEK MOXKET MOJIHATh 03 Tpy/ia 101 BOJIOM, €CITH Py =
3 3 3 3
10° kr/M”, per = 7,8*%10° kr/m™?

BAPHUAHT N 5

Tepmoaunamuueckas cucrema. Onpenenenue, KpaTkas XapakTepUCTUKA U BUIBL.

M3o0x0pHsIi IpoLecc.

3 KoHBEKTHUBHBIHN TEIIIO00OMEH

Uemy OyzeT paBeH yJelbHbIN 00BbEM KUIKOCTH MIPH MOBBIIEHUHU TeMrepaTypsl ot 275 K go 322
K, ecnu nepBoHavanbHbIN yienbHbIH 00beM ObLI paBeH 1,2 M>/KT, a JIaBJIGHHUH OCTANIOCh

IIOCTOSIHHBIM.

5 JlaBnenue Bo3yxa 1o pryrHomMy 0apomeTpy paBHo 770 MM mpu TeMIiiepaType 0°C. Bripazuth
3TO J1aBjeHue B Oapax H/M".

6 Kucnopon, 3anumatomuit o0bem Vi = 1 M oJ JaBjieHueM Py = 2*%10° [Ta, Harpenu cHavana
MIPU TIOCTOSIHHOM JIaBJIEHUU 10 00bema Vo = 3 M3, a 3aTeM IpHU TTOCTOSIHHOM 00beMe 10
naBnenns P, = 5*10° ITa. [Toctpouts rpaduku mporeccoB B P — V koopanHatax. OnpeennTs:
1) u3menenue BHyTpeHHel sHepruu U rasa; 2) coBepuieHHYI0 UM padboTy A; MossipHas macca
kuciopoaa = 0,032 kr/modb.

BAPHUAHT N 6

1 OcHOBHBIE 3aKOHBI HJIeaTHLHOTO Ta3a. DopmynupoBka, popmyia.

2 U3o6apHsblit mporecc.

3 Huxn Kapno. Kpatkas xapakrepuctuka, GopMyIibl U 00IIKe TOT0KEHUS.

Ornpenenutb BHYTPEHHIOO YHEPTHUIO a30Ta Maccoid m = 0,56 Kr, KOTOpBI BHa4ajIe HAXOIUTCA

npu Temneparype T1 = 300 K. 3aTrem azot nzobapuo Harpenu 10 T2 = 500 K. Onpenenuts
U3MEHEeHHEe BHYTpEHHEH sHeprun ra3a. MossipHas Macca azota paBHa u= 0,028 Kr/MoJIb.



5 Onpenenuts KITJ] 06paTuMoro 1ykiia TeraIoBOro ABUTATENs, €CIIH TEMIIEPATYPhI
0 0
rerutootnayn t) = 200°C, a Terutonpuemuunkat, = 30°C.

6 B 6annone oobremom V = 10 1 HaxonuTcs renuil noxg nasinenuem P1 = 1 MIla npu
temriepatype T1 = 300 K. [Tocie Toro, kak u3 6atoHa ObLT M3pacXo0BaH refuid Maccoit m = 10
r, Temreparypa B Oamnone nonusmiack 10 T =290 K. Onpenenuts nasienue P, remus,
ocTtagiierocs B 6amione. MosnspHas macca remust p= 0,004 Kr/mMoJb.

APUAHT N7

IIepBbIil 3aKOH TepMOAMHAMUKA. POPMYIMPOBKA, KpaTKasl XapaKTEPUCTHKA.

N3orepMuueckuii mpouecc.

TenmooOMeH H3rydyeHHEM

4 Kak U3MEHUTCS 1aBJICHUE KUJKOCTH IIPH MOBbIIeHUU TemiepaTtypsl oT 285 K 1o 312 K, ecnu
M3HAYaJIbHO JaBlIeHUE KUIKOCTH cocTaBisiio 1,12 klla, ynenbHbiil 00beM ocTancs
HEU3MEHHBIM.

5 Macca 1v® merana MIPH OTIPEJICICHHBIX ycIoBuUsAxX coctaBisieT 0,7 kr. OnpeneauTs IIOTHOCTh

u y,[[eJ'II:HBIﬁ 00beM MeTaHa IIpU 3TUX YCIIOBHUAX.

6 B pesepByape emkocThio 1 M® HAXOJIUTCS BO31yX npu Aasienuu 0,5 Mmna u remneparype 20°C.
Kak u3meHuTCs TeMIieparypa 1 1aBJIEHUE BO3AyXa, €CJIM K HeMy noasecT 275 k/[x ternorsr?

BAPHAHT N 8

Bropoii 3akoH TepmoanHaMUKU. POPMYIIHPOBKA, KPATKAsT XapaKTEPUCTHUKA.

AnrabaTHBIN Tporiecc.

BonsiHoit map: 0coOeHHOCTH, KpaTKasi XapaKTePUCTUKA, BUILI U (DOPMYJIBIL.

4 OnpenenuTh pacxoj BO31yXa B CUCTEME OXJIAXKICHHS AU3els MOIHOCThI0 N=38 kBT, eciu
OTBOJMMaAs TEIJIOTA COCTaBIAET 75% MOJIE3HOM MOIIHOCTH IBUraTells, a TEMIIepaTrypa

OXJIOKTAIOIIETO BO3/lyXa MOBBIIIAETCA 10 15°C. VY IenbHYI0 MaCCOBYIO TEIJIOEMKOCTh IPUHATH
pasHoii 1,012.



N

5 Pe3epByap BMECTUMOCTBIO 4Mm° 3amonHeH YIJIEKUCIIBIM ra3oM. M30bITOYHOE JaBICHHE B
pesepByape 40 klla, Temneparypa 80°C, a O6apomerpudeckoe nasienne 102,4 xlla. Hatitu:
a) Maccy rasa

0) Bec raza

B) y/€JbHBIN 00beM rasa

T') IJIOTHOCTH ra3a

6 Haiiti cpeHIOr0 KUIOMOJIBHYIO H300apHYIO TETUIOEMKOCTh yriekucioro rasa (CO;) npu
MOBBIIIEHUH €ro Temneparypsl oT 200 10 1000°C.

1. 1.0OcHoBHbIE U3UYECKHE CBONCTBA KUIAKOCTEH.
2. TennoeMoKOCTb. DHTANBIHS U SHTPOTHS ra3a.
3.0mpenenuTs naBaeHue P; B ceueHuu 1-1
TOPU30HTAIBLHO PACIIOI0KEHHOTO COTUIa

~ THIPOMOHHTOPA, HEOOXOAMMOE IS TIPHAAHHS

n;‘;’%;""““?G”pu;:,o:,::‘;?f?pz:”‘_ CKOPOCTH BO/JI€ B BBIXOJIHOM C€UEHUH 2-2, Vo =
uocepioNy. IliockocTs cpa _° ety 40M/c, eclii CKOPOCTh JIBUXKCHHUS BOJIBI B CCUCHHUH
1-1 - vi=3m/c.

OPOCTH BOaE B By

o€ AUIsI MPHAAHIST CKOP 3
40 POCTL AnMKenms

1
M/C, ecn cko

e/BHBIE DHEPIUM ITOJIOXEHMsL 2, = Z =

2.

OcHOBHOE ypaBHEHUE TUAPOCTATUKU. 3aKkoH [lackas.

OcHoBbl TemI000MeHa. Buibl 1 XxapakTepuCTHKY.

Kak n3aMeHuTCs JaBiieHre )KUAKOCTH MPU MOBBIIeHUU TeMiiepatypsl ot 285 K no 312 K, ecnu
W3HAYaJIbHO JIaBJICHUE XUAKOCTU cocTaBisuio 1,12 klla, ynensHblil 00beM ocTanics
HEU3MEHHBIM.

3.

Wzmepenne nasnenus. [Ipubopsl. Exunuis usmepeHust.
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OcHoBbI TemioTexHUKU. [ToHsITHE naeanbHOrO U peanbHOro ra3o. Mx otinuue.
OrnpeenuTs KodpQHUIMEHT IHHAMUYECKOIT BI3KOCTH Bobl B KoTie mpu t = 20°C, eciu
KHHEMaTHU4eCKas BSI3KOCTh BOJIbI MPU JaHHOW Temmeparype 1* 107 M%/c. ILnoTHOCTH BOIBI
TpUHSTH paBHOi 1000 Kr/nm’.

Pacxoj sxuakocT. Y paBHEHHE HEPA3pPhIBHOCTH MOTOKA. [TOHITHE )KUBOTO CEYCHHMSI KUKOCTH.
OCHOBBI @3POIMHAMUKH U Ta30IMHAMHUKH.

B Gammone comep KUTCs KHCIOPOI Maccoii 2KT npu aaBieHuu 8,3 Mma u remmeparype 15 oC.
BeraurcnuTh BMECTIMOCTD OQJIIOHA, €CITU Ta30Bas MMOCTOSIHHAS I Kuciopona Ry = 259,8
JIx/(xr*K).

VYpaBHenue bepHyiun 715 UI€TbHOM KUIKOCTH.
EctectBennas BenTusinus. KoHCTpYKTUBHBIE 0COOEHHOCTH, IPUMEHEHUE.

Yemy Oyzer paBeH yAeNIbHbII 00beM KUAKOCTH MPU MOBBIIICHUH TeMiepatypsl oT 275 K mo 322

K, ecni mepBoHavaNbHbIN yIeIbHBIN 00beM ObLT paBeH 1,2 M°/KT, & JaBJICHHH OCTATIOCH
MIOCTOSTHHBIM.

YpasHeHnue bepHymum 11 peanbHON KUAKOCTH.

Kakwue BbI 3HaeTe BUABI IBMKEHUS I'a3a 110 Ia301poBogam?

Ornpenenutb BHYTPEHHIO YHEPTHIO a30Ta Maccoi m = 0,56 Kr, KOTOPHI BHaUajae HaXOIUTCS
npu Temneparype T1 = 300 K. 3atem azot uzobapuo narpenu 10 Ty = 500 K. Onpenenuts
U3MEHEeHHEe BHYTpEeHHeH sHeprun ra3a. MomspHas macca a3ora paBHa = 0,028 Kr/MoJb.

6.

PexxnMmer gBmkeHus skuakoctr. Ymcno PeHoisaca.

TepMoarHAMUYECKHE TTHKITBI.

Haiitu cpenHioro yaenbHyI0 TeI0eMKOCTh KUCIOPOAa IPU MOCTOSHHOM JaBJICHUU MIPU
NOBBILIEHUH €ro Temneparypsl ot 600 1o 2000°C.

ITorepu Hamopa B ruAPaBIMYECKUX CONPOTUBIECHUSIX.

I'mppaBnuyecknii pacy€T BEHTUIISILIUOHHBIX BO3yXOBOOB.

MaHoMeTp, YCTaHOBJICHHBIN Ha MTapOBOM KOTJIE, MOKa3bIBaeT AaBieHue 1,8Mma. Haittu
JlaBJIEHHE TMapa B KOTie, eciiu atMocdepHoe nasienue 99 klla.

8.

TpyOomnpoBoab! 1 ux BUbL. ['HIpaBIuvecKuil pacyer.
OCHOBHBIE 3aKOHBI a3POJIMHAMUKH. 3AKOH COXPAHEHHUS MAacChl. Y paBHEHHE pacxo/a.
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3
Macca 1M” MeTaHa pu onpeaeNneHHbIX yeaoBusax coctasiseT 0,7 kr. OnpenenuTs IIOTHOCTb U
yJIeNIbHbIH 00beM METaHa PU ATUX YCIOBUSIX.

Buapl 1 npuHUMI 1€MCTBUSI HACOCOB.

3aKoH coxpaHeHus sHepruu. Y paBHenue bepuymu s ra3os. M3Mepenue CKOpocTH B OTOKE
rasa.

ManoMeTp, yCTaHOBJICHHBIN Ha ITapOBOM KOTJI€, MOKa3bIBaeT AaBieHue 1,8Mma. Haititu
JaBJICHHE T1apa B KOTIe, eciu atMochepHoe nasienue 99 klla.

10

OcHoBbl TemI0TeXHUKU. [loHATHE HAEaNBHOTO U peabHOro razoB. Mx otnnyue.
TpybomnpoBoab! 1 X BUIbL. | MapaBIudecKkuii pacyer.

JlaBieHue Bo3yxa, U3MEPEHHOE PTYTHBIM 0apoOMETPOM, paBHO 765 MM Mpu TemrepaType
pryri t = 20°C. Beipasuts 910 J1aBiieHue B 6apax.

11
OCHOBHBIE TapaMEeTPbl COCTOSIHUS Ta30B.
XapaKTepHUCTUKHU T'a30BBIX MTOTOKOB: YKCIIO Maxa, Kod(hpHUIMeHT CKopocTH, Oe3pa3MepHast
CKOPOCTb.
Tpy0a, Mo KOTOPOI TEYET BO/A, UMEET NepeMeHHoe ceueHne. OnpeneanTh CKOPOCTh BO BTOPOM
CEUYCHUH, €CITH CKOPOCTh B MepBoM ceuenuu Vi = 0,05 m/c, d; = 0,2 m, d2 = 0,1 m.

12

OCHOBHBIE 3aKOHBI HJICAJILHOTO T'a3a. Y paBHEHHE COCTOSHUS MI€AIbHOTO ra3a.

CrpyliHble TeueHus rasa.

Omnpenenure yneiabHbIH 00BEM U YAETBHBIN BEC BOJbI, €CIIM U3BECTHA €€ MI0THOCTh p=1000
kr/m®, YCKOpeHHue cBOOOAHOTO najieHus g=9,8 1M/,

13

Yro Takoe TepMoarHamMuuecKkas cuctema? Kakne TepMoiMHaMUYECKUE CUCTEMBI 110 YCIIOBUSM
B3aUMOJICVCTBUS C APYTUMH CUCTEMaMU BbI 3HaeTe?

VYpaBHeHnue bepHymum 1 peaslbHON KUIKOCTH.

Onpenenuts KII/] 06paTuMoro nukia TerioBoro ABUraTess, €CIM TeMIepaTyphbl
TermiooTaaud t; = ZOOOC, a TeIUIoNpUEMHUKa 1y = 30°C.

14.
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TennoeMKoCcTh. DHTANBIUS U SHTPOIUS ra3a.
OcHoBHbIE (M3UYECKHE CBOMCTBA KUIKOCTEH.

. 0
B Gautone comepKUTCst KHCIOPO Maccoi 2Kr npu aaBieHnu 8,3 Mma u temmnepatype 15°C.

BrrarcnuTh BMECTUMOCTD OaJIIOHA, €CITU Ta30Bas MOCTOSIHHAS 1T Kuciopona Ry = 259,8
Jx/(kr*K).

15

[TepBbIii 3aKOH TEPMOAMHAMUKN. BHYTpeHH:Is1 sHEprust, TermioTa 1 padoTa rasa.

ITotepu Hanopa B rUAPaBIMYECKUX CONPOTUBICHUSIX.

BeHTusus ynuuHOM ¥ BHYTPEHHEN KaHAIN3AlMOHHBIX CETEN OCYIECTBISETCS BCIEICTBUE
pa3HOCTH Beca TEIJIOBOTO ra3a B CETH U Beca aTMoc(epHOro Bo3ayxa. OnpenenuTs pa3sHOCTh
JIaBJICHUI B KaHAIIM3ALMOHHOM CETH JIEBSITUITAKHOIO I0Ma, €CIIM TEMIIEpaTypa ra3oB B CETU
10°C, a TeMIeparypa Bo3ayxa — Munyc 20 oC.

16
TepmoanHamMuueckuil mpouecc. Bubl TEpMOAMHAMAYECKHUX MTPOLIECCOB.
KaHansl 1 BO34yX0BOBI €CTECTBEHHON BEHTHIISALIUU.
Macca 1m°® merana IIPYU OIIPENIEIEHHBIX yclIoBUAX cocTaBiieT 0,7 kr. OnpenenuTs IIIOTHOCTD U
yZ€IbHbIA 00bEM METAaHa IIPU 3TUX YCIOBUSX.

17

Bropoii 3ak0H TepMOAMHAMUKH.

Bupl 1 ycTpoHCTBO BEHTHIIATOPOB.

JlaBieHue Bo31yxa, N3MEPEHHOE PTYTHBIM OapoMETpOM, paBHO 765 MM IIpu TeMIeparype
pryri t = 20°C. Beipasuts 910 J1aBiieHue B 6apax.

18

OcHoBbl Temioo0MeHa. Buibl 1 XxapakTepuCTHKY.

Pexxumsbl qerkenus sxuakoctu. Yuceno PeitHonbaca.

Bentunsauus ynu4HON ¥ BHYTPEHHEN KaHAJIN3alMOHHBIX CETEN OCYIECTBIISIETCS BCIEACTBHE
pa3HOCTH Beca TEIJIOBOTO ra3a B CETH U Beca aTMochepHoro Bo3yxa. OnpeaenuTs pa3HOCTh
JTaBJICHUN B KaHAJTM3aLMOHHON CETH JEBATUATAKHOTO JI0OMa, €CJIM TEMIIEpaTypa ra3oB B CETU
10°C, a TeMIeparypa Bo3ayxa — Munyc 20 o,

19
TepMoanHaMHUYECKUE TTUKIIBL.
Pacxop sxuakocTu. YpaBHeHHE HEPa3pbIBHOCTH MOTOKA. [ToHSTHE HKUBOTO CEYEHUSI KUKOCTH.
Ornpenenutb BHYTPEHHIOO YHEPTHUIO a30Ta Maccoid m = 0,56 Kr, KOTOPBI BHaUajIe HaXOUTCS
npu Temrneparype T1 = 300 K. 3arem a3ot uzobapno narpenu a0 Tz = 500 K. Onpenenuts
W3MEHEHUE BHYTPEHHEH dHepruu ra3a. MomsipHas macca azota paBHa pu= 0,028 Kr/mMoJb.

20
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OCHOBBI 23pOAMHAMUKH U Ta30JUHAMUKHU.
VYpaBaenue bepHyinu 11 uaeaabHON KUJIKOCTH.
Yemy Oyner paBeH yAedbHbIA 00beM KUIKOCTH MIPH MOBBIIEHUH TeMIiepaTypsl ot 275 K mo 322
K, ecnu nepBoHavanbHbIN yieIbHbBIH 00beM ObLT paBeH 1,2 M>/KT, & JABJICHHH OCTATIOCH
MTOCTOSIHHBIM.

21

OCHOBHBIE 3aKOHBI a9POJJUHAMUKH. 3aKOH COXPAaHECHHS MacChl. Y paBHEHHE pacxoa.
Buapl u npuHUMI 1€CTBUS HACOCOB.

Omnpenenurs KITJ[ oOpaTMoro nukia TemnjaoBoro ABUraTess, €Ciau TeMIIepaTypbl
Teriooraauy ty = 2000C, a TeIUIONPUEMHUKA 1y = 30°C.

22

3aKoH coxpaHeHus sHepruu. Y paBHenue bepuymu s ra3os. MiaMepenue CKOpocTH B OTOKE
rasa.

Wzmepenue nasnenus. [Ipubopsl. EnuHuiel nsmepeHus.

Haiitu cpegHio0 yaenpHy0 TEIUIOEMKOCTh KUCIOPO/1a MPU MTOCTOSTHHOM JIaBJICHUU TIPH
MOBBIIIEHUH €r0 Temneparypsl oT 600 10 2000°C.

Bormpocs! k 3a4€ry

B1

XapakTepuCTUKH ra30BBIX OTOKOB: Ynciao Maxa, Ko duIueHT ckopocTH, 6e3pazMepHas
CKOPOCTb.

Yro Takoe TepMoArHAMHYECKas cuctema? Kakne TepMoIMHAMUYECKUE CHCTEMBI 110 YCIIOBHSIM
B3aMMOJICHCTBUS C IPYTUMU CUCTEMAaMHU BbI 3HaeTe?

B oTonuTenpHBIN KOTEN MOCTYyMAeT Boa B 00beMe W=50m" npu TeMnepaTypet=700C. CkoIbko
KyOomeTpoB Bojbl W1 OyIeT BEIXOUTH U3 KOTJIA, €CJIA JJOBOJIUTH HArpeB 10

temneparypst 90°C?

B2.
['unpaBnuyeckuit pacy€T BEHTUIISIIMOHHBIX BO3yXOBO/IOB.
TepMoguHaMu4eckuil mporecc. Buabl TepMOAMHAMUYECKUX MPOLIECCOB.



3. Omnpenenuth KOXPHUITUEHT TUHAMUYECKON BI3KOCTH BOJBI B KOTIE Tipu t = 20°C, ecim
KHHEMaTHUYeCKasl BSI3KOCTh BOJIbI MPU JaHHOW Temmeparype 1* 10 M%/c. ILnoTHOCTB BOIBI
npuHATH paBHou 1000 Ko/,

B3.

1. Kanansl ¥ BO31yXOBO/IbI €CTECTBEHHON BEHTUIISIUH.
2. HepBLII/I 3aKOH TePMOJMHAMHKU. BHYTpeHHsIs sHeprus, TermioTa u paboTa rasa.

Sk = OnpenenuTth 1aBieHUE P B c€YeHUM 1-1 TOpU30HTAIBHO
PaCIONI0KEHHOTO COTUIA THIPOMOHUTOPA, HEOOXOTUMOE JISI
MIPHUJIaHUS CKOPOCTH BOJIE B BBIXOJITHOM CceUeHHH 2-2, Vo = 40M/c,
€CJIM CKOPOCTh JIBMKEHUS BOJBI B ceuenun 1-1 —vi=3m/c.

B4

1. EcrecrBennas BeHTUIsAMSA. KOHCTPYKTHBHBIE OCOOEHHOCTH, TPUMEHEHHUE.

OcHoBHBIE TapaMeTPbI COCTOSIHUSI Ta30B.

3. B oTtonuTenbHbII KOTEN NOCTYNAET Bojia B 00beMe wW=50m° npu TeMnepaTypet=700C. Ckonbko
KyOomeTpoB BoJibl W1 OyZieT BBIXOIUTH U3 KOTJIA, €CJIN JOBOJIUTH HAarpeB J10
temneparypst 90°C?

N

B5

1. Kakwue BbI 3HaETE BUIBI IBIKEHUS Ta3a 1O Ta301poBoam?

BTopoii 3akOH TEpMOAVHAMUKH.

3. Tpy0a, mo KoTOpoOii TeUeT BOAa, UMEET MepeMeHHoe ceueHrne. OnpeenuTh CKOPOCTh BO BTOPOM
CCUEHHH, €CITH CKOPOCTh B repBoM ceuernn Vi = 0,05 m/c, d; = 0,2 m, d, = 0,1 m.

N

B6

1. CrpyiiHble TeueHUs rasa.

OCHOBHBIE 3aKOHBI UJEANBHOTO ra3a. Y paBHEHHE COCTOSTHUS UI€AIbHOTO Ta3a.

3. Ompenenure yaelbHBIN 00bEM U yICTBHBINA BEC BOJIBI, €CITH U3BECTHA e¢ TUIOTHOCTh p=1000
K/, YCKOpPEHHE CBOOOHOTO MaICHHS g:9,81M/CZ.

N

B7
1. Bwuasl u yCTpOHCTBO BEHTUIIATOPOB.



CoNoOA~WNE

[EEN
o

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

21.
22.
23.

24,

25.
26.
27.
28.
29.
30.

OcHOBHOE ypaBHEHHE T'UIpocTaTuKu. 3akoH [lackans.

Kak u3amMeHuTcs naBiieHUE KUIKOCTH MpU MOBBIIeHUU Temnepatypbl ot 285 K 1o 312 K, eciu
M3HAYAJILHO JAaBJICHHUE KUJKOCTU cocTarisuio 1,12 klla, ynenbHbIi 00beM ocTaics
HEU3MEHHBIM.

Bonpocsl k 3a4éty no qnucuniuinie «OCHOBBI TMIPABJIMKH, TEIUVIOTEXHUKH U
A3POAMHAMM K.
I'unpasnuka:
OcHoBHbIE (M3UYECKHE CBOMCTBA KUIKOCTEH.
OcHOBHOE ypaBHEHUE rUApocTaTUKU. 3akoH [lackas.
Wzmepenue nasnenus. [Ipubopsl. Enunuiiel nsmepeHusi.
Pacxon xkuakoctu. YpaBHEeHUE HEPA3PBIBHOCTH NOTOKA. [IOHATHE )KMBOTO CEUEHUS KUIKOCTH.
VYpaBHenue bepHymnu Uit neanbHON KUAKOCTH.
VYpaBHeHnue bepryiun 715 peanbHON KUJIKOCTH.
Pexxumnl nBmxkennd xxuakoctu. Yucio PelitHonbpaca.
[Torepu Hamopa B rUIPaBIMYECKUX COMTPOTUBIICHUSIX.
TpyOomnpoBoab! U X BUIbL. | MapaBIudecKuii pacyer.

. Buapl 1 npyuHUMI 1€CTBUS HACOCOB.

TermorexHuka:

OcHoBbl TemI0TEXHUKU. [loHATHE MAEANBHOTO U peabHOro razoB. Mx otnnyue.
OcHoOBHBIE TapaMEeTPhI COCTOSIHUS Ta30B.

OcHOBHBIE 3aKOHBI HJICAIBHOTO Ta3a. Y paBHEHHE COCTOSHUS UACATIBHOTO ras3a.

Yro Takoe TepmoinHaMuueckas cuctema’? Kakue TepMoJIMHAMUYECKUE CUCTEMBI 110 YCIOBUSAM
B3aMMOJIEHCTBUS C JPYTUMHU CUCTEMAMHU BbI 3HaeTe?

TennoeMKoCcTb. DHTANBIUS U SHTPOIUS ras3a.

[TepBblii 3aKOH TEpMOAMHAMUKH. BHYTpeHHsI sHEprus, TenjaoTa u padora rasa.
TepmonnHamuueckuit mpouecc. Busibl TepMOAMHAMUYECKHX MTPOLIECCOB.

BTopoii 3aKOH TEpMOAVHAMMKH.

OcHoBbI TemIooOMeHa. Buibl 1 XxapaKTepUCTHKH.

TepMoarHaMHUYECKUE ITUKIIBL.

AsponnHaMHKa:

OCHOBBI @3pOIMHAMUKH U Ta30/IMHAMHUKH.

OcHOBHBIE 3aKOHBI a9POJMHAMMKH. 3aKOH COXPAaHEHUS MacChl. Y paBHEHUE pacxoja.
3aKOH COXpaHEHHs YHEpPTruu. Y paBHeHUEe bepHymum i ra3oB. I3MepeHne CKOPOCTH B MOTOKE
rasa.

XapaKkTeprUCTUKH Ta30BBIX MTOTOKOB: YKclIo Maxa, kodpuimeHT ckopoctu, 6e3pazMepHast
CKOPOCTb.

['unpaBnuyeckuit pacy€T BEHTUIISIIMOHHBIX BO3yXOBO/IOB.

Kanaibl 1 BO31yX0BO/Ibl €CTECTBEHHON BEHTUJISLIUU.

EcrectBennas BenTuisiust. KoHCTpyKTHBHBIE 0COOEHHOCTH, IPUMEHEHUE.

Kaxue BbI 3HaeTe BU/IbI ABMKEHUS Ta3a MO ra30MpoBoaam?

CrpyiiHble TeueHus rasa.

Buabl u ycTpoilcTBO BEHTUIISTOPOB.



10.

11.

12.

3amauu K 3a4€Ty 1o JucuUIIMHEe «OCHOBBI TUAPABINKHU, TEIUIOTEXHUKHU U a3POJIUHAMUKI Y.
3amaun:
I'unpasnuka:
Ornpenenure yaeabHbI 00beM U yACITbHBIN BEC BOJIbI, €CIIM U3BECTHA €€ IIIOTHOCTh p=1000
KI/M°, yCKOpeHHe cBOGOIHOrO mageHus g=9,8 1m/c%.

. 3 0
B oTonurenpHBIN KOTEN OocTymaeT Bojaa B 0obeMe W=50m" npu Temnepatypet=70"C. Ckoibko
KyOomeTpoB Bojbl W1 OyIeT BEIXOIUTH U3 KOTJIA, €CJIA JOBOJUTH HArpeB 10
0
temneparypsl 90" C?

Onpenenuth KOAQHUIUESHT TMHAMUYCCKOM

BSI3KOCTH BOJIbI B KOTJIE TIpH t = ZOOC, eciu

- KMHEMAaTH9IeCcKas BI3KOCTh BOJBI IIPU JAHHON
' temmneparype 1* 10 M%/c. TnotHOCTH BOJIBI

e R e e iscai il TPHUHSTTE paBHO 1000 Kr/mC,

OMOHMTOPA PABHO aT-

amaBneHME p, B CEHUCHMM HA BLIXOAS M3 riAp 3
Mocde, omy? [110CKOCTH CPABHEHMSL CJEAYET NPOBECTH HEPe3 OCk
eJILHBIC DHEPILMH MTOJIOXKEHUs Z, = Z — O 1 ypanHes

. Onpenenuts JaBiaeHue P1 B cedeHuu 1-1
TOPU30HTAIILHO PACIIOI0KEHHOTO COIlJIa THAPOMOHUTOPA, HEOOXOIMMOE JIJISl TP TaHHS
CKOPOCTH BOJIE B BBIXOJIHOM CeUeHHH 2-2, Vo = 40M/C, €CITU CKOPOCTH JIBUKCHHS BOJIBI B
ceyenuu 1-1 —vi=3m/c.

Tpy0a, o KOTOpoit TeueT BojIa, UMEET MepeMeHHoe ceueHue. OnpeaeuTh CKOPOCTh BO BTOPOM
CCUCHHH, €CITH CKOPOCTh B repBoM ceuennu Vi = 0,05 m/c, d; = 0,2 m, d, = 0,1 m.

Temnorexuuka:

MaHoMeTp, yCTaHOBJIEHHBIN Ha IApOBOM KOTJIE, IOKa3bIBacT nasieHue 1,8Mna. Haiitu
JaBJIEHUE Tlapa B KOTJIe, eciiu aTMocdepHoe nasienue 99 klla.

B 6amione conepx’uTCs KUCIOPOA Maccoil 2Kr npu gaBieHuu 8,3 Mmna u remneparype 15 °c.
BeraucuTs BMECTIMOCTh OQJIIIOHA, €CITH Ta30Bas MMOCTOSIHHAS T Kuciopoa Ry = 259,8
Jx/(kr*K).

JlaBneHue Bo3ayxa, H3MEpEeHHOEe PTYTHBIM 0apOMEeTpOM, pPaBHO 765 MM Ipu TeMIieparype
pryra t = 20°C. Beipasuts 910 1aBieHne B Gapax.

Macca 1m® merana MPY ONPENEIEHHBIX yCIoBUsIX cocTaBisieT 0,7 kr. OnpeaenuTs MIOTHOCT U
yIeTbHBI 00bEM METaHa MPH ITUX YCIOBUSX.

Yemy OyzeT paBeH yAeIbHbII 00beM KUAKOCTH IPU MOBBIIEHUH TeMiiepatypsl oT 275 K 1o 322
K, ecnu nepBoHavanbHbIN yienbHbIH 00beM ObLI paBeH 1,2 M>/KT, a JIaBJIGHHUH OCTAIIOCh
ITOCTOSTHHBIM.

Kak n3aMeHuTCs JaBiieHre )KUAKOCTH MPU MOBBIIeHUN TeMiiepatrypsl ot 285 K no 312 K, ecnu
M3HAYaIbHO JIaBlIeHUE KUIKOCTH cocTaBisiio 1,12 klla, yaenpHbIil 06beM ocTamcs
HEU3MEHHBIM.

Onpenenuts BHYTPEHHIOIO SHEPTHIO a30Ta Maccot m = (0,56 Kr, KOTOpbI BHaYajae HaXOqUTCA
npu temmeparype T1 = 300 K. 3arem azot uzobapuo Harpenu a0 T, = 500 K. Onpenenutsb
U3MEHEeHHEe BHYTpEeHHEH sHeprun ra3a. MossipHas Macca azota paBHa u= 0,028 Kr/MoJIb.
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15.

Haiitu cpegHio0 yaenbHy0 TEeIIOEMKOCTh KUCIOPO/1a MPU MOCTOSIHHOM JIaBJICHUU TIPU
MOBBIIIEHUH €0 Temneparypsl ot 600 10 2000°C.

Omnpenenuts KI1J[ o6paTMoro mukia TermIoBOro ABUTATENs, €CITH TEMIIEPATypPhl
TeriooTaauy ty = ZOOOC, a TeIUIoNpUEMHUKa 1y = 30°C.

BenTwsinus ynu4yHOM U BHYTPEHHEN KaHAIIM3ALUOHHBIX CETEN OCYIIECTBIISIETCS BCICACTBUE
Pa3HOCTH Beca TEIUIOBOrO ra3a B CeTH U Beca aTMOC(hepHOro Bozayxa. OnpeaenuTb pa3sHOCTh
JIaBJICHUH B KAHAJIM3aLMOHHOM CETH JEBATUATAKHOIO JI0Ma, €CJIM TEMIIEPATYpa Ia30B B CETU
10 °C, a temmeparypa Bo3ayxa — muryc 20 °C.

JIUTEPATYPA

IleyaTHbIe U3TAHUSA

1. bproxanoB O.H., Menuk-Apakensn A.T., KopoOko B.M. OcHOBBI ruapaBiuku u
termtorexHuku — M.: OULL «Axkanemusy», 2024.

2.'yceB, A. A. OcuoBsl ruapasinuku: yueOnuk aiist CIIO / A. A. I'yceB. — 2-e u3 ., ucrp.
u gom. — M. : I3garensctBo FOpaiit, 2023. — 285 c.
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