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1. ]_[e.ﬂl/l H 3aa9 JHCINUITINHbI

]_ICJIBIO npenoaaBanvsl JUCHUIIIINHBL «OCHOBBI TEIUIOTEXHUKU U TUAPaBJINKN» ABJIACTCA OCBOCHUC
OCHOBHBIX 3aKOHOB TCINIOTCXHHUKU W TUAPABJIWKH, rasoBou AMWHAMUKH, TCPMOJUHAMHUYCCKUX CHCTCM U
nporieccoB. OCBOEHHE CTYAECHTOM MPOUCXOJAIIMUX B PA3IUYHOrO POJA TEIJIOBBIX YCTAHOBOK, OTICIBHBIX
3AaHUAX U COOPYKCHHUAX. O3HakoMieHHE CTYACHTOB C OCHOBHBIMH HpO6JIeMaM TCINIOTCXHUKU U TUAPABJINKHU,
IMOATOTOBKAa CTYACHTOB K M3YYCHHIO CIICHKYPCOB, pacdCTy IMPOCKTOB KW BBIINOJIHCHUIO WHAWBUIAYAJIbHOT'O
IIpaKTUKyMa. H?;y‘-ICHI/Ie OCHOBHBIX MCTOAOB pacucTa TCINIOTCXHUYCCKHUX U THAPABINYCCKUX CUCTCM.

321[[21‘-16171 HU3YUCHUA KypCa MABJICTCA IMOATIOTOBKA BBICOKOKBaJH/I(bI/HII/IpOBaHHOI‘O crienuajmcra,
BJIAZICIOICTO HAaBbIKaAMU TI'PAMOTHOI'O0 PYKOBOACTBA IPOCKTUPOBAHHUEM U BKCHHyaTaHHCﬁ COBpPCMCHHOT'O
MPOU3BOJICTBA, CTPOUTENIHCTBA 3JaHUH U COOPYKEHUU MPEACTABIAIONIETO CO00OM COBOKYIMHOCTh
TEXHOJIOTUYCCKUX U TCIJIOBBIX NPOUCCCOB U COOTBCTCTBYIOICTO TCXHOJIOTHYCCKOT'O u
TEIJIO3HEPreTHIECKOro 000py10BaHUSI.

2. Mecro pucuuniauHbl B cTpykrype OII

JlMcuMIInHa OTHOCUTCA K 003aTeNIbHOM YaCTH MaTeMaTH4YECKOIO U €CTECTBEHHOTO ITHKIIA.
JucuumnuHa «MexaHuKa >KUIKOCTM M rasza» Oa3upyeTcss Ha 3HAHUMM (U3UKM, BBICIIEH MaTeMaTHKH,
TEOPETUYECKON MEXaHUKH, COTIPOTUBIIEHUSI MAaTEPUAJIOB U SBJISIETCS] COCTAaBHOM YacCThIO0 HAyYHOIIPUKIIATHOM
o0nacTu 3HAHMH - TEXHOJIOTUU CTPOUTENIBLHOTO IMPOU3BOJACTBA. M3yueHue AMCHUIUIMHBI MPOBOJUTCS Ha
IepBOM Kypce oOyueHust Bo 2-M cemectpe. [t u3yuenus kypca TpeOyercss 3HaHUeE: BbICIIEH MaTeMaTUKH,
¢buzuky, Xumuy, Quirocoduu, TEOPETUUECKON MEXaHUKH, COITPOTUBIICHHSI MaTEPHAJIOB, METPOJIOTHH.

B cBoro ouepenpb, JaHHBINH Kypc, TOMHUMO CaMOCTOSITEILHOTO 3HAUEHUS, SIBJISIETCS MpeallecTBYIONei
JUCHMIUIMHON Ui CHEelHMalbHBIX KypcoB Teruiora3ocHaOkeHHe W BeHTWIsALuUs, BonocHabGxkeHue u
BOJIOOTBE/IEHUE, TeXHOoJIOrHnYecKue MpoIecchl B CTpouTenbcTBe, CTpouTeNnbHass MEXaHUKa, TeXHOJIOTrHs
CTPOMTENBHBIX IpoleccoB, CTpouTenbHble MalMHBI U 00OpynoBaHue, Pecypco- m sHeprocOeperaromue
TEXHOJIOTMH BO3BEJICHUS 3aHUI U COOPYKEHUH U JIp.

3. TpeboBanusi K pe3yJbTaTaM OCBOCHHUS JUCHUIINHBI.
Kowmnerenmuu oby4aromierocs, GopMupyemMble B pe3yJbTaTe OCBOCHUS AUCUUIIINHDIL:

OIIK-1 Crocoben pemarh 3amadd  NpodeCCHOHATBHOW JCATEIHPHOCTH HA OCHOBE HCIIOJIB30BAHHS
TEOPETUYECKUX U TMPAKTUYECKHMX OCHOB €CTECTBEHHBIX M TEXHHYECKHMX HAyK, a TaKXKe MaTeMaTH4eCKOro
amnmnapara

OIIK-1.1. BeisBnenue u kinaccuduranus GU3NIECKUX ¥ XUMHYECKHUX MPOIECCOB, MPOTEKAOIINX Ha 00BEKTE
npodeccruoHalIbHOM 1eATENbHOCTH;

OIIK-1.2. OnpenencHue XapakKTepUCTUK (PU3MUECKOTO TMpolecca (SIBICHUS), XapaKTEPHOTO i 0OBEKTOB
npodeccuoHabHOM JIeTEeNbHOCTH, HA OCHOBE TEOPETUYECKOTO (IKCIIEPUMEHTAIIBHOTO) UCCIIEI0OBAHMUS;
OIIK-1.4. IIpeacraBnenue 0a30BbIX A5 MpodeccCHoHaIbHOU chephbl HU3MYECKUX MPOILECCOB M SBICHUN B
BH/JIC MAaTEMAaTUYECKOTO YPaBHEHHUS,

OIIK-1.5. Boi6op 0a30BbIX (PU3NUECKHX U XUMUYECKUX 3aKOHOB JUISl pelICHUs 3aqad MpoecCHOHATbHON
JEeSITeTIbHOCTH.

OIIK-3 CnocobeH mpuHUMATH pelieHus B IpodecCHOHaIbHOU cepe, UCIOB3Ys TEOPETHUECKUE OCHOBHI U
HOPMAaTUBHYIO 0a3y CTPOUTENHCTBA, CTPOUTEIHLHONW HHIYCTPUU U )KHIIUIITHO-KOMMYHAJIBHOTO X035HCTBA
OIIK-3.1. Onucanue OCHOBHBIX CBEJACHUI 00 00bEKTaX U Mpoleccax MpohecCHOHATBHON IeATEIbHOCTH
MOCPEJICTBOM HCIOJIb30BaHUS MTPO(HEeCCHOHATFHON TEPMUHOJIOTHH;

OIIK-3.2. Beibop MeTo1a M1 METOIUKU PelIeHus 3aa4u Ipo(eCcCHOHATBHON NesITeNbHOCTH



4. O0beM JUCHMILVIMHBI U BHABI y4eOHOH PadoThI

Taoaunna
MeCTPbI
Bujt yueGnoii padoTs1 Bcero yacos/3au.en. C; ec 3
(010 ]0) 300 [00]6; 300

KonrakTHas pabora 32/0,88 8/0,22 32/0,88 8/0,22

B Tom umcie:

Jlexupu 16/0,44 4/0,11 16/0,44 4/0,11

[[pakTHyeckue 3aHsATHS

CeMuHapbl

JlabopaTopHbie pabOTHI 16/0,44 4/0,11 16/0,44 4/0,11

CamocrosiTesibHas padoTa (Bcero) 40/1,11 64/1,78 40/1,11 64/1,78

B Tom umcie:

KypcoBas paborta (mpoekT)

PacuetHo-rpaduueckne paboTs 9/0,25 9/0,25 9/0,25 9/0,25

TP

Pedepatbl

Jloxmnaast

\U(unu) opyeue 8udvl camocmosamenvHol pabomol.

[loaroroBka K 1abopaTOpHBIM paboTam 17/0,47 18/0,5 17/0,47 18/0,5

[ToAroTOBKA K MPAKTUYCCKUM 3aHATUSAM

[TonroroBka K 3a4eTy, SK3aMeHY 17/0,47 26/0,72 17/0,47 26/0,72

Bua orueTHOCTH 3aver 3auer 3auer 3auer

Bcero B yacax 72 72 72 72

O01mas TpyA10eMKOCTh

MCIMILTHHDBI Bcero B 3a4. exuHunax 2 2 2 2

5. ConepskaHue JUCUMIIJIMHBI
5.1 Pa3pennl AMCHMILIMHBLI U BUABI 3AHATHH
Taoauma 2
Ne HaumenoBanune pasjeJia ﬂe];ll?:::“lx npazz:lﬁ]:zknx naﬁ(:::()l:ﬂux Bcero yacos
n/n AUCHHUIINHBI —— (cen::::fzgm S
1 2 3 4 5 6 7 8 9 10
0P0O | 300 | ODPO | 300 | ODPO | 390 | OPO | 390

1 OCHOBHBIC IOHSATHS U TIOJIOXKCHHS 1 1
TEPMOIMHAMUKH.

2 TemnnoTa U TEMI0EMKOCTh Ia3a. 1 ) ) 5
Buytpenusis sHeprusi. Pabora. 1 1 1 3
[lepBblil 1 BTOPOW 3aKOHBI

3 (repMOAMHAMUKH. DHTAJIBIHNS. 1 1 2 4
OHtponusi. Kpyroseie mpouecchl.

TepmoiMHaMHYECKHE TPOLIECCHI

4 MIeanbHBIX Ta30B B 3aKPBITHIX 1 0.5 1 0.5 0.5 2 3

cHCTEMax




1 2 3 4 5 6 7 8 9 10
TepMmoMHaMHYECKHE TTPOLIECCH B
5 |peanbHbIX razax u napax. CpoicTsa 1 2 3
€aJIbHBIX T'a30B.
6 1 1
TepMoIMHaMKKa ITOTOKA
TernmooOmeH. KoHTakTHBI 0.5 0.5 0.5
7 irernooGuet. 1 I 1 4
TennonpoBoAHOCTS.
8 . 1 1 1 4
KoHBeKkTUBHBIN TEIJI000MEH
9 [Temnootnaua. Temonepenaya. 1 1 1 4
10 [MmapaBnuka. I'mapocratrka. 3aKOHbI 1 1 1 3
ABHOBECHSI, IOKOS KUJKOCTH
11 [KunemaTuka m JMHAMHUKAa KUIKOCTH 1 1 2 4
PesxuMBI ABIDKEHUS )KUIKOCTU U 1 1 1 3
12 |oCHOBBI THAPOIMHAMUYECKOTO 1 1 2
10100MsL.
13 MecTHbIE THAPABINYECKUE 1 1 5 4
COTIPOTHUBIICHUS
lcreuenue KUIKOCTH qepes
|4 [OTBEDCTHS M HACAIIKH. 1 1 2 4
HeycranoBusmieecs JIBIKECHUE
PKUJIKOCTH. [ mapaBindeckuil yaap
15 [ 'uapaBnryeckuil pacyeT 1 1 1 1 1 2 3
TpyOONIPOBOJIOB.
16 [['mppomMamuHb 1 1 2
[{eHTpOOEKHBIE HACOCHI.
17 1 1 2
O6beMHBIE HACOCHI
BCEI'O: 16 4 16 4 16 4 48 12
5.2 JlekumoHHbIE 3aHATHSA
Taboauua 3
Ne HaumeHoBaHue pa3jaesia C
oJiep:kaHHe pa3jesia
n/n JTUCHUTIINHBI
1 2 3
[IpenMer TexHuueckoil TepmoanHaMuku. [lonsTre pabouero Tena.
BenuuuHbl, OMNpenensolue COCTOSHHE Ta30B WX OCHOBHBIE
napaMeTphl. Tepmoannamuueckas cucrema u
OCHOBHBIE HOHSTHS H TEpPMOIMHAMHYECKHE TapaMeTpbl cocTostHUs. Termnora u paboTa Kak
1 [10JT0KEHNS TEPMO/IMHAMUKH. dopMbl mepenaun sHepruu. MaeanpHble ra3bl U UX OCHOBHBIC
3akoHbl. (OCHOBHOE ypaBHEHHE KHHETUYECKOU TEOPUH Ira3oB.
3akonbl boins - Mapuotra, I'eii-JIroccaka, I[Hapma. Cwmecu
MJI€aIbHBIX Ta30B.
TeruioTa W TEMIOEMKOCTh Ta3a MpPU TOCTOSSHHOM OOBEME U
) Tennora U TEMIOEMKOCTh Ia3a. [IOCTOSSHHOM JIaBJICHUH 3aBUCHUMOCTH TEIVIOEMKOCTH OT

BuytpenHnss sHeprus. PaboTa.

Temneparypbl. Temno€éMkocTs Ta30BbIX cmeced. Omnpenenenue
BHYTpeHHeH sHeprun. PaboTa pacumpeHus.
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[IepBblil 1 BTOPOM 3aKOHBI
TEPMOIMHAMUKHU. DHTAJIBIIUS.
OHnTponus. Kpyrossie

CylIHOCT,  IEpPBOrO0  3aKOHa  TEPMOJAMHAMUKM U  €r0
QHAIUTUYECKOE BBIpAKEHUE. OHTanbNus. OHTponud. PV- u TS-
arpamMmBbl.

M3meHenne cocrossHus rasoB. CymIHOCTB BTOPOrO  3aKOHA

[IPOLIECCHI. TEPMOAVUHAMUKHA. TepMOAMHAMUYECKHE  LUKIbl  TEIJIOBBIX
mamvH. [{ukn KapHo. PerenepatuBHblil UK. DKCeprusl.
OCHOBHbBIE TEPMOIMHAMUYECKHE MPOLIECCHI B T'a3ax Mapax U CMECsX.
TepMoauHaMu4yecKre

IPOLCCChI HACAJIbHBIX I'a30B B
3AKPBITBIX CUCTEMAX

OO6111e METO/Ibl UCCIIEI0OBAHUS.
M3oxopHbIiA, M300apHBIN, HW30TEPMUYECKUN, aauabaTHBIHU,
[IOJIUTPOIIHBIN ITPOLIECCHI.

TepMoauHaMuyeckne
[IPOLIECCH] B pEAJIbHBIX ra3ax U
napax. CBONCTBa pealbHbIX
ra3os.

[Tapei, ocHOBHble omnpeneneHusa. Boxgnoi map. IIpounecchr
napooOpazoBanust B PV- u TS- aumarpammax. OcHOBHBIE
XapaKTePUCTUKU BJIaXHOro Bo3ayxa. [lonstne 00 ypaBHeHue
Bynkanosuua-HoBukoBa u boromto6oBa-Maiiepa.
Biaroconep:xanue, abCoIIOTHAST U OTHOCUTENbHAs BIaXHOCTh. H-d
arpamMma BIIaKHOTO BO3J1yXa.

TepmomHaMKKa NOTOKA

YpaBHEHHE MEpBOro 3aKOHAa TEPMOJIUMHAMHKH JUIsl MOTOKa. Pacuer
rpoliecca UCTEUEHUsl BOISHOIO Mapa ¢ MOMOIIbIO h-s auarpamm.
JIefiCTBUTENBHBIN TPOLIECC MCTEYEHHs ra30oB U napoB. OCHOBHBIE
3aKOHOMEPHOCTM TEYeHHMs Traza B comiax u auddysopax.
IpoccenupoBanue razoB u napoB. [lonstue 06 sdpdexre Jxoyms-
TomcoHna. TepmoarHaMHUUECKUIA aHATTU3 TTPOLIECCOB B KOMITpECCOpax
K1accupuKanyss W NOPUHOMI  JSHCTBUS
KOMIIPECCOPOB. DKCEprusi OTOKa paboyero Tena.

TeruiooOMeH.

KoHTaKTHBINA TEIIOOOMEH.

CriocoObl mepenaun TermioTbl OCHOBHBIE TIOHATUSI U OTIPEAETICHUS
Teopun TeruooomeHa. CriocoObl mepenadu TerioThl. CIIOXKHBIN
TeriooomeH. KauectBeHHbie XapaKTePUCTHKU TepeHoca
TerioTel. (OcoOEHHOCTHM Tepefauyd TEeIUIOThl MpU  B3aUMHOM
KOHTakTe JBYyX Tell. KOHTaKkTHOEe TepMHUYECKOE COMPOTHBIICHUE.
HecranmonapHsliii mpoIecc TEeIIONPOBOTHOCTH.

TeHJ’IOHpOBOI[HOCTB.
KOHBEKTHUBHBIN TEIJI000MEH

3aKoH dypoe. Koaddunuent TEIUIONPOBOJHOCTH.
TermonpoBOAHOCTh  OJHOCIOWHOW, MHOTOCIOWHOM,  IUIOCKO
[WIMHIPUYECKOH U c(epudeckoll CTEHOK IMpH MOTPaHUYHBIX
ycrnoBusix 1 poma OxmaxkaeHwe, HarpeBaHHE HEOTPaHUYCHHON
MTACTUHBI, HUIMHJPA U 11apa MPpU FPaHUYHBIX ycioBusx 1,2,3 pona.
OcHOBHOM  3aKOH  KOHBEKTUBHOTO  TEIIOOOMeEHa.
YpasHenune Hototona-Puxmana.  KoadduiuenT remnootaayu.
Jludbdepennnanpabie ypaBHeHUs TeruiooOMeHa: Haswe-Crokca -
ypaBHEHUE JBUXKEHHUS Bs3KoM sxkumakoctH, Dypre - Kupxrodda-
YpaBHEHUE TEIJIONPOBOJHOCTH JIJIsl IOTOKA IBHKYIIEHCS AKUIAKOCTH.
OcHoBBI Teopuu 1oj100us1. OcHOBBI Teopuu nojaodus. [lonsrue o
METOJIe aHalIHu3a pa3MEpHOCTe Teopun moaodus. KpurepuaibHbie
ypaBHeHUs. OU3NYECKUI CMBICT OCHOBHBIX KPUTEPUEB MOI00MUS.
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TeruiooTmaya.
Teronepenaya.

TerutooTa4a Mpy BEIHYKIACHHOM JABUKCHUU KHUIKOCTH.
Koadduimentsr TerooTnayn. TemiaooTaada TpU eCTECTBEHHOU
KOHBEKIIHU. TennooTnava npyu U3MEHEHUH arperaTHoro
COCTOSIHMSI BeIlecTBa. TeruiooOMeH Npu KOHACHCAIIMK TapoB.
TermoBoi notok. ILIOTHOCTH TEMJIOBOTO MOTOKA.

TenmooOMen wm3nmydenueM. TeruioBoil — GajmaHC — JTy4HCTOTO
teriooOmMena. 3akoH Credana-bonbiMana. AOGCOTIOTHO 4YepHOE
Teno. TermooOMeH U3ydeHHEeM CHUCTEMbl Tel B abCOIIOTHO
npo3payHor cpeae. Termionepenaya Mexay ABYMS KUJIKOCTIMHU
yepes3 pa3lesonlyo UX CTCHKY. Temnonepenaua uepes
MJI0CKYI0, IIMIMHAPUYECKYIO, CHEPUUECKYIO U OPEOPECHHYIO CTEHKHU.
Kosddunment temnonepenaun. TemmoBas wusossimusi. OCHOBBI
MaccooOMeHa

10

['mnpasnuka. I'mapocraruka.
3aKOHBI paBHOBECHS, TIOKOS
KHJIKOCTH

[IpeameT ruapaBIUKH U THAPOMAIITUHBL. [Ipumenenue u
3HAYEHWE THAPABIMKA B COBPEMEHHOM  MAIIMHOCTPOCHHH.
OcHoBHbIE (U3MUECKHE CBOMCTBA JKUAKOCTU. I[loBepxHOCTHOE
HaTsKEHHE.

WNneanpHas xxnaxocTs. HEIOTOHOBCKHE JKUIKOCTH.
CBOCTBO JaBJIEHNS B HEMOABIDKHOM KUIKOCTH.
YpaBHeHue Ditsiepa paBHOBecHs! KUIKOCTH. [[oBepXHOCTH paBHOTO
naBiieHusi. OCHOBHOE ypaBHEHHME THIPOCTaTUKHU. 3akoH [lackains.

Cunmel  gaBiCHHS KHAKOCTH HA INIOCKHE U

KpUBOJIMHEHBIE CTEHKH. 3akoH Apxumena. [1naBanue te.

11

KuuemaTtuka U [MHaAMHUKa
PKHUIKOCTH

Bunpl nBwkeHust kuakocth. OCHOBHBIC TIOHSTHS KHHEMAaTHUKH
skuakocTu. IloTok skmakoctu. CpenHsii CKOpPOCTb. YpaBHEHHE
pacxona. JluddepeHmanpsHoe ypaBHEHHE IBWKCHHS HACATbHON
PKUJIKOCTH. YpaBHeHHE bepHymm mis uaeanbHOM W pealibHOM
PKUIKOCTH.

Koaddumment Kopuomnuca.

12

PesxuMEbl IBIDKECHUSA
PKHUIKOCTH u OCHOBBI
TUIPOTUHAMUYECKOTO

10 100Ms.

JlamMmyuHapHBIN U TYpOYJICHTHBIA PEKUMBI IBFKCHHS KUIKOCTH.
Uucno PeiiHonpaca. OCHOBBI  TEOpUHM  THAPOJIWHAMUYECKOTO
nonoOusi. [lotepu Hamopa B TpyOax. ®@opmymna. IllepoxoBaTocTh
CTEeHOK, abcomtoTHas W oTHocuTenbHas. ['paduku Hukypamsze u
MypuHa.

13

MecTHEIC TUAPABINYCCKUC
COIIPOTHUBJICHHA

OcHOBHBIE BHUABI MECTHbIX comnpotuBieHuil. Koadpduuent
MECTHBIX TOTEph. MecTHbIE MOTEpU HaAmopa MpH OOJBLIMX YHCIIAX
PeitHonbaca. BHesanmHoe pacmupenue TpyObl (Teopema bopna).

Juddyzopsr. Kosena.

14

VcTeueHue ®UIKOCTH Yepe3
OTBEPCTUS U HACAIKH.
HeycranoBuBlieecs IBUKEHHE
JKUJIKOCTH.
['wapaBnuueckuit ynap

licTeueHue SJKUIKOCTH 4Yepe3 OTBEpCTHUS B TOHKOM CTEHKE.
Kosddunmentsl cxatus, CKOpocTH, pacxonaa. Mcreuenme uepes
HACaJKU pa3NUYHOro Tumna lcTedeHue mpu MepeMeHHOM Hamope.
HeycranoBuBIIeecs IBIKEHUE HECKUMAEMOM JKUIKOCTH B KECTKHX
Tpy0ax ¢  yd4eToM  HWHEpLUMOHHOrOo  Hamopa.  SIBieHue
ruapaBiandeckoro yaapa. ®opmyna JKykoBCKOro mis MOpsSMOTo
ynapa. ['mppaBnuueckuil ynap B TpyOax.

15

[ 'mapaBiInyecKkuii pacyeT
TpyOOIIPOBOJIOB.

JIBI>KeHUE KHJIKOCTH B HalOpHBIX TpyOompoBogax. KopoTkue
TpyOONPOBOJIBI MOCTOSIHHOTO Juamerpa. OCHOBHOE pacyeTHOE
ypaBHEHHE IPOCTOro TPyOOIpOBOJA. I'opusoHTaneHas u
BEepTUKaJbHAs BOJOCIYCKHbIEe TpyObl. Cu(oHHBIH TpyOOIpOBOJI.
[locnenoBarensHOE " NapajuIeIbHOE COEIMHEHNE
TpyOonpoBosioB. CnoxHbele TpyOomnpoBoabl. TpyGompoBox ¢
HAaCOCHOM mojadei. BsaumMopneincrtsue CcIpyn € TBEPIABIMY
nperpagamu. Cuibl BO3AECHCTBHUS IOTOKA Ha CTEHKH. Pacuer

UIMHHOTO TpyOonpoBoaa. MaructpaiabHble HE(QTEIPOBOIBI.

6
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16

[ 'uapomanmHel

OOue cBeneHus O ruApoMamimHax. Hacocel M TMApOABUTATENH.
Knaccudukamus HacocoB. IlpuHium neiicTBUsS TUHAMUYECKUX H
00BeMHBIX HacOCOB. OCHOBBI TEOpUH MOA00Ms HacocoB. OCHOBHEIE
napaMeTpsl HacocoB. JlomacTHble Hacochl. SIBjeHHME KaBUTalLUU.
Koapduuuent ObicTpoxoaHOCTH. THIBI JIOMACTHBIX HACOCOB.
[lpumenenune ¢opmyn momaodus aIsl THepecdeTa XapaKTePUCTHK

HAaCOCOB. PerynupoBanue [0JIaYu.
[locnenoBarenbHOE U AapaJUIEIbHOE COEAUHEHNE HAacOCOB.
KaBuranus B  JIONACTHBIX  HACOCAaX. KaBuranmonnas
xapakrepuctuka. KaBuranmonnsiii 3anac. @opmyna PynHeBa u ee
IPUMEHEHUE.

17

[{eHTpOoOEKHbIE HACOCHI.
OOBEeMHBIE HACOCHI

[lenTpoOexkHbIe HAcOCHl. YpaBHEHUE Oujepa. CxeMbl
OJTHOCTYNEHYATHIX IIEHTPOOCKHBIX HACOCOB. TeopeTHuecKuii Harmop
Hacoca. [lome3nwiit  Hamop. Ilotepm osHeprum B Hacoce.
XapakTepucTUKa LEHTPOOESKHBIX HAcocoB. (OObEMHbIE HAaCOCHI.
[lpunuun  neidicTBus, oOmKMe CBOMCTBA U KiIacCHU(UKAIHS.
[lopiiHeBble U MIyHXKEepHble Hacochl. MHAMKaTOpHAs Auarpamma.
['padukn wpeanbHOM TOJAYM M €€  HEPABHOMEPHOCTb.
JlnapparmenHslie Hacochl. POTOpHBIE HACOCHI U TMIPOJIBUTATENN.

.JICKHI/IOHHBIC 3aHATUSA IIPOBOOATCA B (bopMe J'ICKIIPIIZ C HCIOJIb30BAHHUEM JCMOHCTPAIlMOHHBIX

CITA/IOB, TPE3EHTAIMd W BHUICOPOJIMKOB, MPUMEHSAIOTCS HWHGOPMAIMOHHBIE TexXHOJOoruu. [IpoBomuTcs
JEMOHCTpAIUs KOHCTPYKIUM 3JIEMEHTOB CHUCTEM, cXeM. llepedeHb neMOHCTpUpyeMOTO Marepualia U CaMHu
Marepuansl npenacraBieHsl B @OCax. [lpemycMarpuBaeTcss caMOCTOSITETLHOE BBITIOJTHEHUE OTACIIBHBIX
WJUTFOCTPALIMI B pa3JaTOYHOM MaTepHale.

5.3 JlaGopaTopHble 3aHATHUA

Tabanna 4
HanmeHnoBanue pasgena
Ne i/ pa HaumeHoBanue 1abopaTopHbIX padoT
AUCHUILIUHBI
1 2 3
[lepBrIil 3aKOH TEPMOIU- N
[lepBblii 3aKOH TEPMOJMHAMUKH B MPUIIOKEHUU K PEIICHUIO OJHOTO
1 |HaMuku. DHTaIBIMSL.
13 BUJIOB TEXHUYECKHX 3aa4
ODHTpONUSL.
Terrora U TEIIOEMKOCTh
2 s Onpenenenre napaMeTpoB BIAXKHOTO BO3IyXa
MccnenoBanue mpoIiieccoB UCTEUEHUS BO3AyXa yepes
3 [TepmoauHamuKa MOTOKA a ot Ayxa aep
CY>KUBAIOIIEECS COTLIO
TemnooOmeH.
4  [KonrtakTHBI TeriooOMeH. |Onpenenenue ko3(hUIMEeHTa TeI0NPOBOHOCTH
TEIUION30JISIIIMOHHBIX MaTepraIoB (METO ] UIMHAPUIECKOTO CIIOST)
nhdepeHranbHbIe
Jluddepenn Omnpenenenue kodhhuIMeHTa TemI00TAAYU
5 |ypaBHEHUS TEPMOJUHAMHUKH.
['unpocraTuka. 3aKOHBI
M3MmepeHune THIPOCTaTHUECKOTO AaBIECHUS U SKCIIEPUMEHTAIBHOE
6 |paBHOBecHsI, TOKOS
MoATBEpIKIeHUE 3akoHa [lackans.
KUIKOCTU




1 2 3
7 Kunemaruka u quHamMuka  (OnpenesneHue ciaaraeMbix ypasHeHus Jl. bepnymnn
PKHJIKOCTH
Pe)KI/IMBI JOBUXXCHUS KHUIKOCTH. 3KCH€pI/IM€HTaHBHa$I
] ['uapaBnuueckue WUTIOCTPALMsl  JJAMUHAPHOTO U TypOYJIEHTHOTO  PEKHUMOB
CONPOTHUBIICHHUSL. NMBUKEHUSI SKUJKOCTH, OIpEACIICHUE 3aKOHOB COMPOTUBJICHUS
['uapomaminHel. KPUTHUYECKOTO uKcia PelHobca
9 Pacyer TpyOONIPOBOIOB M3yueHnue rujipaBIMvyecKux MOTEepb MO JJIMHE TPyOONpoBOJa U B
MCCTHBIX COHpOTI/IBJIeHI/IﬂX

5.4. [IpakTHyeckue (ceMMHAPCKHE) 3aHATHS (HE PETYCMOTPEHBI)

6.

CamocrosiTeqibHasi padoTa CTY/ACHTOB 10 JUCHMIIHHE

[Ipu noaroToBke pedepara CTyIEeHTY IPEIBAPUTENILHO ClIEAYyeT M0100paTh pa3IndHbIe

JTUTEpaTypHbIe, IEPHUOIHUECKIE, HOPMATUBHBIC U PYTUE HCTOUHUKN M MaTePUAIIbI, CHCTEMATH3UPYS U
0000111251 TPU ATOM HYXHYIO HHPOPMAIUIO TI0 TEME.

Ne
w/n TeMbl 17151 CAMOCTOAATEILHOTO H3YYEeHHU S
| [AneanbHbIe Taskl ¥ MX OCHOBHBIC 3aKOHEI. OCHOBHOC YPaBHCHHE KHHETHYECKOH TCOPHH Ta30B.
3akoHb! boiuts - Mapuortra, ['eit-JIroccaka, [Ilapns. CMecn niieanbHbIX ra3os.
5 O611ue Metoab! uccienoBanus. OCHOBHbBIE TEPMOAMHAMHYECKHE MPOIIECCHI B ra3ax Mapax U CMecsX.
[Taps1, ocHOBHBIE onipezenenust. BoasHoii nap. [Iporeccsr mapooOpa3zoBanus B PV-u TS-
3 |mmarpammax. OCHOBHBIE XapaKTEPHCTUKHU BIaKHOIO Bo3ayXxa. Biaroconepxanue, abcomtoTHas U
OTHOCHUTEINbHas BiIaKHOCTh. H- d quarpamma BiiaxHOTo BO3yXa.
YpaBHEHME MepBOro 3aKOHA TEPMOIUHAMUKY 1151 TOTOKa. OCHOBHBIE 3aKOHOMEPHOCTH TEUCHUS
4 ra3a B comnax u auddysopax. Tepmonnnamudeckuii aHaaIu3 MpoLECCOB B KOMIIpeccopax
KJ1acCU(UKAIUs U IPUHIUI IEHCTBUS KOMIIPECCOPOB. DKCEPrusi MOTOKa pabovero rena.
JlamMuHapHBIN U TYpOYJICHTHBIA PEXKUMBI IBMKCHUS XKUAKOCTH. Yuciio PeliHonbaca. OCHOBBI
5 (reopuu ruapoauHaMuUecKoro nmoaoous. [lorepu Hamopa B Tpyoax. @opmyina. lllepoxoBaTocTh

CTEHOK, a0cotoTHas ¥ oTHocuTenbHast. ['paduku Hukypanze u Mypusna.

OCHOBHBIC BUIbI MECTHBIX cONpOTUBIICHUH. KoadduimeHT MecTHBIX moTeph. MecTHBIC OTEpH
Haropa rmpu 00JbIuX unciax PeliHonbaca. Baesannoe pacipenue Tpyos (Teopema bopaa).
Jluddysopsl. Konena.

OcHOBHBIE BUIbI MECTHBIX cONpOTHBICHUN. KoadduirieHT MecTHBIX MOTepb. MecTHBIE TOTEpH
Haropa rpu 00JbIuX ynciax PeliHonbaca. BHesanHoe paciupenue Tpyosl (Teopema bopra).
Jludbdyzopsi. Kosena.

OCHOBHOE pacuyeTHOE ypaBHEHHE IPOCTOrO TPYyOOIPOBOIA.

Omnpenenenrne 5KOHOMHUUECKH HAMBBITOJHEHINIETO JUaMeTpa TPyOoOoIpoBo/Ia. CudoHHbIi
Tpyborposo. [TocienoBaTensHOE U MapaieaIbHOE COeANHEHNE TPyOOTIpoBo10B. CI0KHBIE
TpyOOIPOBOIBL.

HeycTtaHoBuBIIeecs ABIKEHHE HEC)KUMAEMOM KHUJIKOCTH B KECTKUX TPyOax ¢ ydeToM
MHEPLMOHHOIO Haropa. fIBineHue ruapasiandeckoro yaapa. @opmyna JKykoBcKoro uist mpsmMoro
ynapa.

CamocrosTenbHas paboTa CTyJIeHTOB BKIIIOYaeT MPopabOTKy TeM, BKIFOYEHHBIX B pabouylo Mporpammy, a
TaKK€ CAMOKOHTPOJIb 3HAHUH 110 TEMaM C TIOMOIIIbIO HUKENIEPEUNCIIEHHBIX 3aJaHU.
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Pabora BbInOJIHSAETCS B BHAE pacuyeTHO - rpadpuueckoit (PI'P).

3amaua 1. OnpenennuTs MAaHOMETPUUECKOE JIaBJICHHE PM B BEPXHEH 4aCTH OJHOTO U3 COOOIIAOIINXCS
COCYJIOB, HAIIOJIHEHHBIX BOJOM, MO JEHCTBUEM CHIIbI P, MpUiI0KEHHOM K MOPILIHIO IPaBOTO cocyaa
(cm. puc.). Ucxoansie nannbie: P =400 kH, di= 250 mm, d2= 400 mm, ds= 150 mm, h = 0,9 m.

3amaua 2. [1oBOpOTHBIN KiTamaH 3aKphIBAET BBHIXOJA M3 OCH30XpaHWIHIIA B TPYOYy KBaJPaTHOTO
cedyeHus (cM. puc.). Onpenenutpb, Kakyo cuiay T HY)KHO NPUIOXKHTb K TPOCY JUISI OTKPBITHS
KJIallaHa Mpy CIAEAYIONUX JaHHBIX: h = 04M, H=1,1 M, a=30°
00beMHBI Bec 6ensuHa ps= 700 k[/M>; MaHOMeTpuUecKoe aBJIeHHe TapoB OEH3MHA B Pe3epByape
Pm=35«lla

Lt

3amaya 3. Ha mopiieHb OJHOTO M3 COOOIIAIOIIMXCS COCYIOB, HAIOJHEHHBIX BOJIOH, NEHCTBYET
cuna Pi 0,70 kH. Kakyro cuny P2 Hy)XHO TIPUIIOKUTE KO BTOPOMY MOPIITHIO, YTOOBI YPOBEHH BOJIBI
o HuM 01T h = 0,7 M BBIIIe YPOBHS BOJIBI IO ITEPBLIM nopiHeM? J[{nametp nepBoro mopurHs di
= 20mM, BTOporo d2= 300 mm.

3anaua 4. Ilo cudonnomy tpydonpoBoay mmuHoit 1 = 40 M u nuamerpom d = 100 MM HyXHO
obecrieunth pacxoa OensmHa Q = 16 n/c. Onpenenuth pa3HOCTh ypoBHeW H, ecnu momHa
TpybomnpoBosa 11 = 20 M, ee BO3BBIIIIECHHUE HAJ BepXHUM pe3epByapoM h = 2 M. Koaddunment
COTIPOTHUBIICHUS CETKH (e = 6, 3aaBWKKU (P3 = 3. Koapdumuent
compoTtusienus TpeHns 1 = 0,025. O6beMHbli Bec 6en3uHa ps= 750 k[/m°

3amaua 5. Boma momaercs W3 HWKHETO 3aKphITOro 0Oaka B BEPXHUM OTKPBITHIA Oak II0
BEPTUKAIBHOU TpyOe 3a cueT M30BITOYHOTO JaBjieHHs B HkHeM Oake pm = 70 xIla (cm. puc.).
Omnpenenuth pacxon BoAsl Q mpu cieayromux naHHbix: d = 125 mm, 1 = 3,5 M, hi= he.
Koadduiment conpoTuBieHus TpeHUs ONPEACTUTh M0 SKBUBAJIEHTHOM 1mepoxoBatoctu [ = 0,2
MM, TpeArnojaras Halu4yhe KBaIpaTUYHOW 30HBI compoTuBieHus. KosdduiueHThl MECTHBIX
COMPOTHBIIEHUH: BX0oaa B TpyOy ¢Bx = 0,5; BenTmia pseHt = 4,5; Bbixoaa u3 Tpyos! ¢pBeix = 1,0.



3amaua 6. Onpenenuts 00MmMMKA pacxoa BoabI Q, MOCTYNUBIIHI 1O cucTeme TpyO mo Harmopom H
=4,64 m. Tuamerpsr TpyO di= 150 mm, d2= ds= d4= 100 mm. Qymasr TpyO li= 120 M; 12=15= 14
= 60 M. BocroJib30BaThCs 3HAYCHUSIMUA PACXOIHBIX XapaKTEPUCTHK ISl HOBBIX BOJIOTIPOBOTHBIX
Tpy0: ki= 61,4 n/c, ke=xs=x4= 110 1/c.

===

=

| L %

3amaua 7. B Gake, umeromem B 1He oTBepcTHE nuaMeTpoM di= 100 MM U B CTEHKE OTBEPCTHE,
CHAOXKEHHOE IMIJIMHIPHYECKIM HACaIKOM, AuamMeTpoM d2 = 75 MM; YCTaHOBHMJICS YPOBEHB BOJIBI HA

BbIcOTE H = 1,8 M (cMm. puc.). OnpenenuTs, Kakoi pacxos BoAbl Q moctymnaeT B 6ak, eciu
IIEHTp OOKOBOTO OTBEPCTHS BO3BBIMIACTCS HAl JTHOM Oaka Ha BeicoTy h = 0,4 M.

i;l

3amaua 8. OnpeneauTh MOIHOCTh HA Baly IEHTPOOEKHOT O, MTOJAIOIIETO BOAY IO TPYOOIIPOBOLY
mmHou 1 = 1400 M u quameTrpom d = 150 mm, BeicoTa moabema Bojibl HI = 10 M, cBoGOAHBIH
Motop "B =15 M. KoadpummenT conporusnenus tpenus tpyoonposoaa 1 = 0,025.

”” ”m’ J"‘g

-Wm 7
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Y4eOHO-MeTOAUYECKOE 00ecTiedeHHe BhINOJTHEHNSI CAMOCTOSITeJIbHON padoThl

1. Tayxos B.C. OcHoBbI THApaBIvKy U TeruioTeXHUKU: Pasnen 1. OcuoBsl ['napasinku

[DnexTpoHHBIN pecype]: yuebHoe mocobue/ I'myxoB B.C., [Juxoit A.A., ukas 1.B.— DnexTpoH.
TEKCTOBBIC JaHHble.— ApMaBup:  ApMaBHPCKHI TOCYIapCTBEHHBIN MeJarorndecKuit
yauBepcuteT, 2019.— 293 c¢.— Pexum nocrtyma: http://www.iprbookshop.ru/82447. html.— 3BC
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«IPRbooks»

2. Amngpees B.B. Temnorexauka [DeKTpoHHbIN pecypc]: yueonuk/ Auapees B.B., Jlebenes B.A.,
CnecuBueB b.M1.— DnektpoH. TekcToBble faHHble.— CI10.: HanmoHaneHblii MUHEPAIbHOCHIPHEBOM
yHusepcuteT «'opHblity, 2016.— 288 c.— Pexum nocryna:
http://www.iprbookshop.ru/71706.html.— 35C «IPRbooks»

3. Texuuueckas TEPMOAMHAMMKA M TEIIOTEXHUKA [ DIEKTPOHHBIN pecypc]/ — DIEKTPOH. TEKCTOBBIE
nanublie. Xamenko A.A., Kanunnuenko M.IO., Bucnoryzos A.H.— Crasponois: Ceepo-
KaBkasckwuii penepanbuseiii yausepcuret, 2017.— 107 c.— Pesxxum gocryna:
http://www.iprbookshop.ru/75606.html.— 35C «IPRbooks»

4. Casunosckux A.I'. I'mapasmuka [DneKTpoHHEIH pecypc]: yuebHOoe nocobue/ CaBunosckux AT,
Kopoo6eitnukora 1.10., HoBukosa JI.A.— DneKkTpoH. TEKCTOBEIE naHHbIe.— Yensounck, CapaTos:
HOxHO-Ypanbckuil MHCTUTYT yIpaBieHUs U SKOHOMUKH, Al [Tu Op Meaua, 2019.— 168 c.—
Pexxum mocryna: http://www.iprbookshop.ru/81474.html.— SBC «IPRbooks»

5. Babaes M.A. Tuapasiuka [DneKTpoHHBIH pecypc]: yueOHoe nocodue/ babaes M.A.— DeKTpoH.
TekcToBble TaHHble.— CapatoB: Hayunas kuura, 2019.— 191 c.— Pexum goctymna:
http://www.iprbookshop.ru/81004.html.— 35C «IPRbooks»

6. T'yces B.I1. OcHOBEI TuapaBIKKH [ DIEeKTPOHHEIN pecype]: yaeonoe nmocodue mis CIIO/ T'yces B.IL.,
I'yceBa XK.A.— Dnextpon. TekcToBbie nanHbie.— CapatoB: [IpododpazoBanue, 2017.— 221 c.—
Pexxum moctyna: http://www.iprbookshop.ru/66394.html.— SBC «IPRbooks»

7. OueHO4YHBIE CpeacTBA

7.1. Boipochl k nepBoii py0e:KHOil aTTecTAllUN

1. Henu u 3agaun tepmoauHaMuku. [[oHsATHE TEPMOIMHAMUYECKOU CUCTEMBI.

2. TepmoauHaMHYeCKHE TTapaMETPhI COCTOSHUS. Y ISIbHBIA 00bEeM, INIOTHOCTD, TABJICHUE, TEMITepaTypa
(abcomoTHas TepMoaHAMUYecKas mikana temrepatyp (KensBuna, llenbcus)).

3. VYpaBHEHUE COCTOSHUS. Y PaBHEHUE COCTOSHUS HICATbHBIX Fa30B.

4. 3axonsl uneanbHbIX razoB (boins-Mapuorra, I'eit-Jlroccaka, [lapns). O0beanHEHHOE YpaBHEHUE
MenneneeBa-Kaneiipona.

5. YpaBHEHHE COCTOSHUS PEaTbHBIX ra30B.

6.0mnpeneneHue yaeabHOro o0bemMa CMecH.

7. T'azoBas noctosinHasg. DopMyIibl OnpeaeIeHus.

8. TemnoeMKOCTb ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPaTyphI.

9. MaccoBas, MoJIbHas 1 00bEMHAas TETUIOEMKOCTH. Y paBHeHHe Maiiepa.

10. Tepmommnamuyeckuii mpoiecc. [londarue penakcanum.

11. IlepBblii 3aKOH TEPMOAMHAMUKN. BHYTpEHHSIS1 SHEPTHSI CUCTEMBI.

12. OOpaTtumbie 1 HeOOpaTHMBbIE ITporiecchl. Padora.

13. Btopoii 3aK0OH TepMOJIUHAMUKH.

14. Iuxkn Kapno. Tepmuueckuit KIT/I.

15. TepmoanHamuyeckue IpoIecchl pealbHbIX ra3oB. [1ap u ero cBoiicTBa.

16. Tepmuueckue mpoiecchl UIeaIbHBIX Fa30B B 3aKPBIThIX cucTeMax. M300apHbIid, H30XOPHBI,
ananabaTHBIN, N30TEPMUYECKHI mpoliecchl (paboTa paciIupeHus Mpolecca, U3MEHEHHE SHTPOITUH ).
17. CnocoOsl nepeaayu TemIoThl (TEIIONPOBOAHOCTD, KOHBEKIIHS, U3IIyYCHHE).

18. TemmneparypHoe none, U30TepMHUUECKasi TOBEPXHOCTh, CPETHUN U UCTUHHBIN TPAJUEHT TEMIEPATYP.

19. 3akon ®ypre. KoadduiumeHT TenionpoBoAHOCTH, IIIOTHOCTh TEIUIOBOTO OTOKA, KOTUYECTBO
TEMIOTHI.

20. IlepeHoc TEMIOTHI TEMIOMPOBOAHOCTHIO MPU CTAIMOHAPHOM pexkuMe. OIHOPOIHAS MIIOCKAsl CTEHKA.
MHorocnoiiHas CTEeHKA.
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KapTrouka k nepBoii py0e:kHOi#l aTTecTanuu

1.

3akoHbl uaeanbHbIX ra3oB (boitns-Mapuotra, ['eit-Jltoccaka, [llapns). O6benuHEeHHOE YpaBHEHHE

MenneneeBa-Kianeipona.

2.
3.
4.

MaccoBasi, MoJIbHasi 1 00bEMHAsI TEIUIOEMKOCTU. Y paBHeHUE Maiiepa.
uxn Kapuo. Tepmuueckuit KITJI.
Tepmuueckue mpoueccsl UIeaIbHBIX ra30B B 3aKPHITHIX crcTeMax. M300apHbIN, H30XOPHBIH,

anabaTHBIN, N30TEPMUYECKHI Mpoliecchl (paboTa pacIupeHusl MPoIecca, H3MEHEHHE SHTPOIIUH ).

PN R =

9.

10.
1.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.

29.
30.

7.2 Bonipochbl KO BTOPO# py0esKHOM aTTecTaunu

PeanbHble 1 nieanbHbIE )KUIKOCTH, OCHOBHBIE TIOHATHUS U OIIPE/ICIICHHUS.

duznyeckue cBocTBa )XUAKOCTeH. [ITOTHOCTD, yIenbHBIN BeC, 00beM, yISIbHBINH 00BEM.
CxumaemMocTb KuAKocTH, KoapuurieHT 00beMHOT0 CKaTHs, TEMIIEPATYPHOTO PACHIUPEHUSI.
Yupyrocts napos xujakoctu. [loBepxHoctHoe HatsxeHue. @opmyna Jlamnaca.

IM'uapocratuka. ['mapocraTudeckoe naBiieHue (CpenHee, UCTUHHOER).

CaoiicTBa ruipocTaTH4ecKoro napyieHus. OCHOBHOE ypaBHEHHUE THAPOCTATHKHU. 3akoH [lackass.
Coobmarommuecs cocyapl. OnpesenieHne ypoBHs KHIAKOCTH B COCY/IE.

[Tpubops! ans uzMmepenust nasieHus. [IpuHIMN JIeHCTBUS NbE30METpa, Ha 4YeM OcHOBaH. [IpuHumn
JeNCTBUS OCHOBHBIE (DOPMYJIBI (PTYTHBI MaHOMETP, N epeHITaTbHBII MAHOMETP, BAKYYMMETD).
JuddepenunanbHble ypaBHEHUS! paBHOBECHUS JKHUIKOCTH.

OMIopel THAPOCTATUYECKOTO ABICHUS! (IPUHIMIIBI TOCTPOEHUS JITIOPHI).

IM'uapocraTuyeckne MamuHbl. [IpuHIM 1eHCTBUS OCHOBHBIE (DOPMYIIHI.

JlaBneHue KUIKOCTH Ha CTEHKHU TpyO. PaspriBatomnue ycunus (Tpyda, pe3epByap).

OcHOBBI ruIpoANHAMUKA. CXeMa ABWKEHUS KUJKOCTH. JJIEMEHTAapHas cTpyrka. JInHus Toka.
YcTaHoBUBILIEECS U HEYCTAHOBUBILIEECS JABMXKEHUE )KUIKOCTH. CXema JABMKEHHUS KHUIKOCTH.
I'maponnHamMuyeckoe AaBiIeHUE.

['unpaBnuueckue 3eMeHThl MOTOKa (IUIOIIA/Ib )KHUBOTO CEYEHHSI, CMOUYEHHBIH MepUMeTp,
TUAPABIMYECKHUI PaInycC).

CpenHsisi CKOpocTh NOTOKA. Pacxo »KUAKOCTH.

YpaBHEeHHE HEPA3PBIBHOCTH (7151 DJICMEHTAPHOW CTPYHKH, TOTOKA).

VYpasuenue bepHyn 11st 3IeMEHTapHON CTPYHKH HI€aTbHOM KUIAKOCTH (BBIBOJT YPAaBHEHHUS ).

YpaBHenue bepHynu 115 37IEMEHTapHOUM CTPYHKHU peaibHOM KHUKOCTH.

Kaxk onpenensercs npupanieHne KHHETHYECKON SHEPTUU B ypaBHEHUE bepHyim.

Kax onpenensiercst paboTta cuii, 1elCTBYIOMUX HAa 00bEeM KHUJIKOCTH B ypaBHeHHE bepHysmmm.

JlamuHapHOe ¥ TYpOYJICHTHOE IBH)KCHHE KUKOCTH KpUuTepuii PeitHobca.

Kputnueckoe uucno Peiinonpaca. Kak onpenensercs pexuM ABUKEHUS KUIKOCTH.

IuppaBnuueckue nmorepu Hanopa. Koaddunuent Japcu-Beiicbaxa, A.J] AnpTurysns.

Mectnbie notepu Hanopa. Popmya Belicbaxa. Kak onpenensercs ko3pGUIIUEHT MECTHOTO
CONIPOTHBIICHHUSL.
[ToBepxHOCTH paBHOTO JaBieHUs. PaBHOBECHE OTHOPOIHON HECKUMAEMOU KUIKOCTH.

[MunpaBnuuecky riajgKue U mepoxoBaTbie TPYOHI.

Hcreuenue xKUAKOCTU IPH MOCTOSTHHOM HAaOpe UCTEUYEHHE uepe3 Majioe oTBepcTue. OnpeneneHue
pacxojia Ipy UCTCUECHHH.

[ToTepu Hanopa 1o JJIMHE IpU PABHOMEPHOM JIBHIKEHHH.

Tpybonposoasl. [locienoBatenbHoe U apaljiebHOE COSAMHEHNE TPYOOTIPOBOIOB.

Kaprouka ko 2 py0eskHoOl aTTecTannu

1. TIpuGopsl ans usmepeHus napieHus. [IpunHiun neiictBus mbe3omMeTpa, Ha YeM OcHOBaH. [IpuHuumn
JeWCTBUS OCHOBHBIE (POpMyJIbI (PTYTHBIN MaHOMETp, TU(depeHIInanbHbII MAHOMETP, BAKYyMMETD).
2. JuddepenunanbHble ypaBHEHUS PaBHOBECHUS KUAKOCTH.
3. OcHoBBI ruipoAMHaMUKU. CXema JIBMKEHUS )KUJKOCTH. DiIeMeHTapHas cTpyiika. JIuHus Toka.
4. JlaBrneHue *UAKOCTH Ha cTeHKHU TpyO. PaszpriBaroiue ycunus (TpyOa, pesepByap).
Mectuple mnotepu Hamopa. Popmyna BeiicObaxa. Kak ompenensercss Ko3p@QHUIUEHT MeCTHOTO
CONPOTHBIICHUS.
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7.3. BOHpOCbI K 3a49€Ty 0o IMCHUIIJIHHE «OCHOBBI TEILIOTEXHHUKH U ruapaB/JIuKN»

1. Lenu u 3anaun TepmoauHaMuku. [loHsTHE TEPMOAMHAMUYECKOI CUCTEMBI.

2. TepMoauHaMHUYECKHE MapaMeTpbl COCTOSHHS. YAENbHBI 00BEM, IJIOTHOCTh, JaBJICHUE, TeMIIepaTrypa
(abcomroTHas TepMoaMHaMUYeckas mikana remmnepatyp (Kensuna, Lienscus).

3. VYpaBHeHHUE COCTOSIHMS. Y PAaBHEHHUE COCTOSHUS UICAIbHBIX Ta30B.

4. 3akonbl uaeanbHbIX ra3oB (boins-Mapuotrra, ['eit-Jlioccaka, Illapmst). OObeauHEHHOE ypaBHEHUE
MenneneeBa-Kianeipona.

5. YpaBHEHHE COCTOSIHMS PEAIBHBIX I'a30B.

6.0npeneneHue yaenpHOro 00beMa CMECH.

7. Ta3zoBas nocrosiHHasA. POpMyIbI OIIPENETICHUS.

8. TemnoemMKOCTb ra3oB. 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYphI.

9. MaccoBasi, MOJIbHasI 1 00bEMHAs TEINIOEMKOCTH. Y paBHEeHUE Maiiepa.

10. Tepmoaunamuyeckuii mpouecc. [lonarue penakcanuu.

11. IlepBblii 3aKOH TEPMOAMHAMUKH. BHYTpEHHS SHEPrUsl CUCTEMBI.

12. O6paTtumsbie 1 HeoOpaTuMbIe npouecchl. Padora.

13. Bropoii 3aKOH TepMOAMHAMHUKH.

14. Hukn Kapuo. Tepmuueckuit KIT/I.

15. TepmoaumHamuueckue Mpoueccsl peaibHbIX Ta30B. [Iap u ero cBoicTaa.

16. TepMuueckue mpoLEcChl HJEANbHBIX Ta30B B 3aKpBITHIX cHcTeMax. 300apHbI, H30XOpHBIH,
annabaTHBIN, N30TEPMUYECKHI Mpoliecchl (paboTa paciIupeHHs polecca, U3MEHEHHE SHTPOIUH).

17. CmocoObl mepenayu TEIIOTHI (TETUIONTPOBOTHOCTh, KOHBEKIIHS, H3TYICHHE).

18. TemmneparypHoe 1one, U30TepMHUUYECKAs] IOBEPXHOCTh, CPEHUN U UICTUHHBIA IPAJIUEHT TEMIIEPATyp.

19. 3akon ®ypee. KoapdurumeHnt TemmonpoBoHOCTH, INIOTHOCTH TEIIOBOTO TIOTOKA, KOJTMYECTBO TEIJIOTHI.
20. IlepeHOC TEmIOTHI TEIUIONMPOBOJHOCTBHIO MPU CTAaMOHApPHOM pexume. OTHOpOHAsA IJIOCKas CTEHKA.
MHorocnoiHas CTeHKA.

21. PeanbHbIE U UaEATBHBIC KUJIKOCTH, OCHOBHBIE TIOHATHUS U ONPEICTICHUS.

22. @usnyueckue CBOMCTBA XuAKocTel. [IMoOTHOCTD, ynenpHbIN Bec, 00beM, yaeabHbII 00BeM.

23. CxumaeMocTb Kuakoctd, KoahdumueHT 00beMHOTO CxKATHsI, TEMIIEPATYPHOTO PACIIUPEHUSI.

24. Yupyrocts napoB xkuakoctu. [ToBepxHocTHOE HaTskeHne. @opmyna Jlamnaca.

25. Tunmpocraruka. ['mapocrarnueckoe naBiaeHue (CpeaHee, HCTHHHOER).

26. CBoiicTBa rHAPOCTATHYECKOTO AaBjieHUa. OCHOBHOE ypaBHEHHE THAPOCTATUKHU. 3aKkoH [lackas.

27. Coobmarommuecs cocyabl. OnpeaeneHrue ypoBHsl )KUJIKOCTH B COCY/IC.

28. Tlpubopsr mis m3MmepeHust naBiaeHus. [IpuHIMN ASHCTBUS The30MeTpa, Ha 4YeMm ocHoBaH. [IpuHIMT
NeCcTBUS OCHOBHBIE (DOPMYIIBI (PTYTHBIA MaHOMETp, AuddepeHIaTbHbIII MAaHOMETP, BAKYYMMETD).

29. JIuddepeHnmanbHbie YpaBHEHUS PABHOBECHS KHIKOCTH.

30.2m0psl THAPOCTATUYECKOTO JaBICHHUS (IPUHLIUIIBI TIOCTPOCHHUS SITIOPHI).

31. T'mapocrtaTuyeckue MamuHbl. [IpuHIAIT 1eHCTBHUS OCHOBHBIE ()OPMYIIHI.

32. JlaBneHue KUIKOCTH Ha CTEeHKHU TpyO. PaspriBaromue ycunus (Tpyda, pe3epByap).

33.0cHoBbI TUAPOIMHAMUKH. CxemMa JBHXKEHUS )KUAKOCTH. DJIEeMEHTapHas cTpyiika. JInHuA Toka.
34YcraHoBuBIIEECS] M HEYCTAHOBMBIIEECS JABUKEHUE KUAKOCTH. (Cxema JABMKEHUS IKUAKOCTH.
I'mapoauHamuyeckoe AaBieHUE.

35. T'mapaBnudeckuie>IEeMEHTHI MOTOKA (TUIOIIAIb 5KMBOTO CEUYEHHUS, CMOUYEHHBIN TIEpUMETD,
TUAPABINYECKUN Painyc).

36. CpenHssi CKOpOCTb MOTOKA. Pacxoa )KuKocTH.

37. VYpaBHEHHE HEPA3PBIBHOCTHU (7151 SIEMEHTAPHOM CTPYIKHU, IOTOKA).

38. VYpaBuenue bepHymniu Aiis aneMEeHTapHOU CTPYWKHU UAealbHON KUAKOCTH (BBIBOJ YPAaBHEHUS).

39. VpaBHeHue bepHymu 11 2JIEMEHTAapHON CTPYWKH pealbHON XKUIKOCTH.

40. Kak onpenensercs npupalieHue KWHETUYECKON YHEPTUH B ypaBHEHUE bepHyu.

41. Kak onpenensercst paboTa cuil, AEUCTBYIOMIMX Ha 00bEM KHUJIKOCTH B ypaBHeHUe beprysu.

42. JlamuHapHOE U TypOyJI€HTHOE ABHKEHHE )KUKOCTH KpuTepuit Pelinonbca.

43. Kputnueckoe uncio Pelinonbaca. Kak onpenensercs pexuM JBUKEHUS KUIKOCTH.

44. Tuppasnuyeckue norepu Hanopa. Koadounuent Japcu-Beiicbaxa, A.Jl AnbTuryss.

45. Mectable mnotepu Hamopa. ®opmyna Beiicbaxa. Kak ompenensercs ko3p@UIHEHT MeCTHOTO
COIIPOTHUBIICHHUS.
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46. IloBepxHOCTH paBHOTO AaBiieHUs. PaBHOBecHe 0 JHOPOTHON HECKUMAEMOM KU IKOCTH.

47. T'uapaBIUYecKd INIAJKHE U MIEPOXOBATHIE TPYOBI.

48. MHcredeHne XUOKOCTH IPU MOCTOSIHHOM HAaIlOpe HUCTEYEHHE uepe3 Majoe oTeepcTHe. OmnpereneHue
pacxojia Ipu UCTCYECHHH.

49. IloTepu Hamnopa 1o AJUHE IPU PABHOMEPHOM JBHKEHUU.

50. Tpybomnposoasl. [locnenoBaTenbHOE U ApAJUICIFHOE COSAMHEHNE TPYOOTIPOBOIOB.

Oopa3en OMJIeTa K 3a4eTy N0 JUCHUILJINHE

I'PO3HEHCKUM I'OCYJAPCTBEHHBIN HE®TSIHOW TEXHUYECKUI YHUBEPCUTET
KADE/IPA "TEIIVIOTEXHUKA U I'M[JPABJINKA"

Jucrunnuxa Mexanuka. MexaHuka ;KHIKOCTH M rasa

Cemectp - 2

I'pynna NCK-20
Buaer Ne 1 (x 3a4uery o AMCLUILIMHE)

1. [Bakon ®@ypre. KoaduimeHt TenaonpoBoAHOCTH, TUIOTHOCTh TEIJIOBOTO MOTOKA, KOJTHMYECTBO
TEIUIOTHI.

2. [[Ipubops! 1uig u3mMepenus AasieHus. [IpuHnun neficTBUs Nbe30MeTpa, Ha YEM OCHOBAH.
[IpuHIMT JeiicTBUS OCHOBHBIE (POPMYJIIBI (PTYTHBIM MaHOMETp, nuddepeHnanbHbIN
MaHOMETp, BAKYYMMETD).

3. [YpaBHeHue bepHyum Uil 3IEMEHTApHON CTPYHMKH pPEaIbHOM )KUIKOCTH.

4. [Kputnueckoe uncno PeitHonbaca. Kak onpenensiercs peskxum ABUKEHHS )KUIKOCTH.

3aB. kadenpoii «TenorexHuKa U rTHAPABIUKA) P.A-B. Typayes

Kpurtepun ouneHkH 3HaHUI CTYJACHTOB Ha 3a4eTe

OuneHka «3a4TeHO0» BBICTABIISETCS CTYIEHTY, KOTOPBIi

- TPOYHO YCBOWJI MPETYyCMOTPEHHBIN MPOrpaMMHBII MaTepHalt;

- MpaBWJIbHO, AprYMEHTHUPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBEICHUEM IIPUMEPOB;

- ToKa3aj riyOOKHe CHCTEMaTHU3MPOBAHHBIE 3HAHUS, BIAJEET MpPUEMaMHU PACCYKIEHUS U CONOCTaBISET
MaTepHal U3 pa3HbIX HCTOYHUKOB: TEOPHIO CBSA3BIBACT C MPAKTUKOM, IPYTMMH TEMaMHU JaHHOTO Kypca, APYTUux
M3Yy4aeMbIX IPEIMETOB

- 0e3 omunOOK BBIMTOJHUI MPAKTUYECKOE 3aJaHHeE.

OO0s13aTeNIbHBIM YCIIOBHEM BBICTABIICHHOW OIICHKHM SIBJSICTCSl MpaBUJIbHAs pedb B OBICTPOM HIIU
YMEPEHHOM TEMIIE.

JIOTIOTHUTENBHBIM YCIIOBUEM TOJYYEHHsI OLIEHKH «3a4T€HO» MOTYT CTaTh XOPOUIME YCHEeXU IMpHU
BBITIOJIHEHUH CaMOCTOSITENIbHOM M pacueTHO-rpaduyeckoil paboThl, CUCTEeMaTHyeckasi akTUBHas paboTa Ha
1a0b0paTOPHBIX 3aHATHSIX.

OueHka «He 324TeH0» BbICTABIISIETCS CTYJICHTY, KOTOPBI He cripaBuiics ¢ 50% BOIPOCOB U 3a1aHUH
Oounera, B OTBETaX Ha Jpyrue BOMIPOCHI JOMYCTUJ CYIIECTBEHHbIE OINMOKKM. He MokeT OTBETUTh Ha
JIOTIOTHUTEIbHBIE BOTIPOCHI, MPEAIOKEHHBIE MTPENOJaBaTeNIEM.

OneHuBaeTcsl Ka4ecTBO YCTHOW W NMUCHMEHHOW peud, KaK W MPH BBICTABICHUU MOJOKUTEIBHON
OIICHKH.

8. YueOHO-MeTOAMYECKOE U MHPOPMALTUOHHOE o0ecriedeHHe TUCHMIIIMHBI

a) OCHOBHAas JIUTepaTypa
1. T'nyxos B.C. OcHOBBI TUAPABIMKY U TEIIOTeXHUKH: Pazaen 1. OcHosbl ['uapaBiuku
[DnexTponHBbIH pecypc]: yueOHoe nmocodue/ I'myxoB B.C., Tukoit A.A., lukas 11.B.— DnexTpoH.

TEKCTOBBIE JJaHHbIE.— ApPMaBHUp: ApMaBHPCKHI rOCYJapCTBEHHBIH NeJaroru4eckKuit
yHuBepcuret, 2019.— 293 c.— Pexxum nocryna: http://www.iprbookshop.ru/82447 html.— 9bC
«IPRbooks»

2. Anppees B.B. Temnorexuuka [DaeKkTpoHHbIA pecypc]: yaeOuux/ Aunpees B.B., JleGenes B.A.,
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http://www.iprbookshop.ru/82447.html.%e2%80%94

1.

CnecusueB b.1.— Dnekrpon. TekcToBbie nanubie.— CII6.: HarmonanbHbli MUHEPaTbHO CHIPEBOM
yHusepcuteT «'opHblity, 2016.— 288 c.— Pexxum nocryna:
http://www.iprbookshop.ru/71706.html.— DBC «IPRbooks»

. Texunudeckas TepMOJIMHAMHKA U TETJIOTEXHUKA [ DIEKTPOHHBIN pecypc]/ — DIIeKTpOH. TEKCTOBbIE

nanublie. Xamenko A.A., Kanunnuenko M.IO., Bucnoryzos A.H.— Crasponois: Ceepo-
KaBkasckwuii penepanbusbiii yausepcuret, 2017.— 107 c.— Pesxxum goctyna:
http://www.iprbookshop.ru/75606.html.— 35C «IPRbooks»

CaBunoBckux A.I'. ['mapasimka [ DneKTpoHHBIN pecype]: yuebnoe nmocobue/ CaBunoBckux A.l'.,
Kopoo6eitnukora 1.10., HoBukosa JI.A.— DneKkTpoH. TEKCTOBbIC naHHbIe.— Yensounck, CapaTos:
HOxHO-Ypanbckuil MHCTUTYT ylipaBieHUs U SKoHOMUKH, Al [Tu Op Meaua, 2019.— 168 c.—
Pexxum mocrtyna: http://www.iprbookshop.ru/81474.html.— SBC «IPRbooks»

babaer M.A. I'mnpasnuka [ DnekTpoHHBIH pecypc]: yueoHoe mocobue/ babaes M.A.— DIIeKTpOH.
TekcToBble NaHHble.— CapatoB: Hayunas kuura, 2019.— 191 c.— Pexum goctymna:
http://www.iprbookshop.ru/81004.html.— 35C «IPRbooks»

. I'yceB B.II. OcHOBBI ruApaBIUKH [ DNEKTPOHHBIN pecypc|: yuebnoe nocoodue nnst CITO/ I'yce

B.II., I'yceBa XK.A.— DnekTpoH. TekcToBble naHHble.— CapatoB: [IpogoOpazoBanue, 2017.— 221
c.— Pexxum nocrtyma: http://www.iprbookshop.ru/66394.html.— DBC «IPRbooks»

I'yces B.I1. OcHoBEI ruapaBiIuKy [ DIeKTpOHHBIN pecypc]: yuebHoe nocodue ais CI1O/ IN'yces
B.IL., I'yceBa K.A.— DnekTpoH. TekcToBble AaHHbIe.— Capatos: [Ipodobpazosanue, 2017.— 221
c.— Pexxum nmoctyna: http://www.iprbookshop.ru/66394.html.— 3BC «IPRbooks»

. Mausrit B.I1. [Ipaktrkym mo rupaBivke [ IIEKTPOHHBINA pecypc|: yaeOHOoe mocooue s

CITyIIaTeNiei, KypcaHTOB U CTy/IeHTOB CHOMpPCKOi moxkapHo-cmacarenbHoi akagemuu ['TIC MUC
Poccun/ Manwrit B.I1., Macaes B.H.— DnektpoH. TekcToBbie qaHHBIE.— JKEIe3HOTOPCK:
Cubupckas nmoxxapHo-cmacarenbnas akagemus [ TIC MUC Poccun, 2017.— 120 ¢.— Pexxum
noctyna: http://www.iprbookshop.ru/66924.html.— 3BC «IPRbooks»

0) IOMOJTHMTEJILHAS JJUTEPATYypa
CrosroB H.W. Teopernueckre OCHOBHI TETUIOTEXHUKH (TEXHUYECKAs] TEPMOIMHAMUKA U

TertoMaccooOMeH) [ DnekTpoHHbIN pecypc]: yueoHoe nocobue/ CrossnoB H.U., Cmupuos C.C.,
CmupHoBa A.B.— DiiekTpoH. TekcToBble JaHHble.— CtaBponoJib: CeBepo-KaBkazckuil
dbenepanbHbIii yHUBEpCcUTET, 2014.— 226 ¢.— Pexxum noctyna:
http://www.iprbookshop.ru/63139.html.— DBbC «IPRbooks»

Manas O.M. Texaudeckasi TEIUIOTEXHUKA [ DIEKTPOHHBIN pecypc]: yueObHoe nmocodue/ Manas
2.M., 'onukos JI.B.— DnektpoH. TekcToBble JaHHbIe.— CaparoB: CapaToOBCKUA
roCyJlapCTBEHHbIN TexHuYeckui yaupepcuteT numeHu FO.A. I'arapuna, ObC ACB, 2014.— 90 c.—
Pexxum noctyna: http://www.iprbookshop.ru/80120.html.— 3BbC «IPRbooks»

KysneroB B.A. OcHOBBI rujpora30iuHaMHUKH [ DIEKTPOHHBIHN pecypc]: yueOHoe nmocodue/
Ky3znenoB B.A.— DnekTpoH. TekcToBble naHHbIe.— benropos: benropoackuii rocynapcTBeHHbIN
TexHosjorundeckuit yausepcuret um. B.I'. lllyxosa, ObC ACB, 2012.— 108 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/28374.html.— 3BbC «IPRbooks»

KyzneroB B.A. OcHOBBI rHpoTa30IuHAMHKH [ DIIEKTPOHHBIN pecypc]: yueOHoe nmocodue/
KysznenoB B.A.— DnekTpoH. TeKCTOBbIE NaHHbIe.— benropon: benropoackuii rocytapcTBeHHbBIN
TexHonorndeckuil yausepcureT um. B.I'. lllyxosa, ObC ACB, 2012.— 108 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/28374.html.— DBC «IPRbooks»

Kapemun B.C., Typnyes P.A-B., Hcae X.A. I3MepeHne ruipoCTaTUYECKOrO JaBJICHUS U
SKCIIEpUMEHTaIbHOE NATBEep kK IeHHe 3akoHa [lackans.- Meroa. ykas. k 1a6. padore U3n. [THU
2009 r.

Hcaes X.A. Pemenne TMNoBeIX 3a7a4 no ruapoanHamuke. Meron pexkom. Msa. ITHU 2007 r.
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10.
11.

12.

13.

14.

Hcaes X.A., Maromagosa M. X. I'maponunamuka Kypce nexnuit.- U3a. [THU 2010 r.
P.A-B. Typayes, M.3. Manaesa Meroandeckue ykazanusi / TepMoanHAMHUYECKHE MapaMeTpbl U
IIPOLIECCHI UICANIBHBIX I'a30B. 3aKOHbBI UA€aIbHBIX ra30B U raszosbie cmecu. [ THU.- 2005, 44 c.
HcaeB X.A. Pemenuie THIIOBBIX 3a/1a4 10 rujpasiuke (rugpocrtatuka). Meron pexom. Uzn. ITHU
2008 r

Hcaes X.A., Maromanosa M.X. I'mnponunamuka Kypce nexuuii.- U3a. [THU 2010 r.
Manaesa M.3. Maromaznosa M.X. [lopriineBbie u ieHTpoOexHbIe Hacockl. [Ipumeps! pacuera. MeTto
pexom. M3a. [THU 2007 r.
MaromanoBa M.X. HcaeB X.A.MeTonnyeckue yka3zaHusl K BBIIOJHEHHIO KOHTPOJIbHBIX padoOT 1o
mucuuminHe «['unpasnukay.
Kapenun B.C. Typayes P.A-B Onpenenenre onbITHEIM IyTEM cllaraeéMbix ypaBHeHus . bepHynnu
Mertoa. ykas. k nab. padore Uzn. [THU 2010 r.
Ky3nenos b.®, Typnyes P.A-B., MaromagoBa M.X. [1epBblil 3aKOH TEpPMOJUHAMUKH B IIPUIIOKEHUU
K PEIIEHUI0 OJTHOTO M3 BUJIOB TEXHUUECKHX 3a/1a4. MeTo. yka3. k j1a0. padote Mzn. TTHU 2009 r.

B) NPOrpaMMHOe H KOMMYHUKAIIHOHHOE o0ecrieyeHue

1. DAeKTpOHHBIM KOHCIEKT JICKITUH
2. KommbroTepHbie MporpaMMBbI JJIs BBIIOTHEHUS JJa0OpaTOPHBIX padoT.

r) HWurepHeT pecypc - www.gstou.ru snexrporHas 6udmuorexka I5C «IPRbooksy,
“KoHncynbtant cryaenTa’”, “ibooks”

1 borisov.3dn.ru> 1d/0/10 2-Gydravlika-Le.pdf

2 |forest-college.ru>files/uchebn-mat-1/tehnich ...

3 firing-hydra.ru >index.php...

4 ftwirpx.com>tile/189316/

5 gidravlika.3dn.ru>index/kurs lekcij/0-4

6  |hydrol33.narod.ru >lecture/og lec 04.pdf

7 shporgaloshka.ucoz.ru>gidravlika-konspekt ...

8  |borisov.3dn.ru> 1d/0/10 2-Gydravlika-Le.pdf

9 allformgsu.ru>Karamnor daitmos>JIekius mo ruapaBinke
10  |hydrol33.narod.ru >lecture/og lec 04.pdf

11 |eknigi.org>nauka i.termodinamika-i-teploperedacha.

12 |booksgid.com>.. .tekhnicheskaja-termodinamika-i.html
13 ftermopower.ru>tehnicheskaya-literatura/126-lekcii.

14 ftechliter.ru>.. .lekcii/termodinamika.. .teploperedacha...
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http://hydro133.narod.ru/lecture/og_lec_04.pdf
http://shporgaloshka.ucoz.ru/gidravlika-konspekt_lekcij.pdf
http://borisov.3dn.ru/_ld/0/10_2-Gydravlika-Le.pdf
http://allformgsu.ru/load
http://allformgsu.ru/load
http://hydro133.narod.ru/lecture/og_lec_04.pdf
http://eknigi.org/
http://eknigi.org/
http://www.booksgid.com/
http://www.booksgid.com/
http://termopower.ru/
http://termopower.ru/
http://techliter.ru/
http://techliter.ru/

9. MaTepHaJILHO-TEXHM‘IeCKOC odecreyeHue ANCHHUILINHBI

Knacc ¢ mepcoHanbHBIMH KOMIIBIOTEpAaMHU [UIsl MPOBEACHUS BUPTYAJIbHBIX JIA0OpPaTOpHBIX pPadOT U
IIPAKTUYECKUX 3aHATUH 10 nucnuiuinae Mexanuka. MexaHuKa sKHIKOCTH M rasa

Pa3znen Tepmoaunammuka (Hanuuue obopynoanus u TCO)

1 Jlaboparopusrit komruieke "Termnonepenaya npu koHBekiu u ooayse” TITK-010-9JIP-01 (9
nabopaTOPHBIX PadbOT)

1. Temnomnepenaya mpu KOHBEKIUU M 001yBe cTepkHs (Peanvuas)

2. Temonepenada npu KOHBEKIIMU U 001yBe paauaropa (Peanvuas)

3. Temnomnepenaya npu KOHBEKIWHU 1 00ayBe mapa (Peanvuas)

4. Temuonepenaya mpy KOHBEKIIMU U 001yBe TUIACTHHEI (Peanvhas)

2 YueOHo-n1abopaTopHblil komiuieke «TernnooomMeHHUKN» (4 1abopaTopHbIX pabOTH)
1. HccnenoBanue TpyouaToro TemnoooOMeHHuka (Peanvras)
2. HccnenoBaHne MIacTHHYATOrO TEIUIOOOMEHHUKA (Peanbras)

3 BupTyanbHbli TpOorpaMMHBIN 1abopaTtopHblil komiieke "Temnorexuuka" (6 madop. padot) BJIP
Wel. TlepBbIif 3aKOH TEPMOJIMHAMUKY B TIPUJIOKEHUH K PEIICHUIO OJTHOTO U3 BUJOB TEXHUYECKUX
3amay;

BJIP Ne2. Onpenenenre napaMeTpoB BIAKHOTO BO3/1yXa;

BJIP MNe3. UccnienoBanue mporecca UCTEUCHUS BO3/IyXa Yepe3 CY»)KMBAKOIIEECs COTIO;

BJIP Ne4. Onpenenenne kodpduimenTta TernaonpoBOHOCTH TEIUIOU30AIIMOHHOTO MaTepHaia;
BJIP NeS5. TennmooTnadya BEpTUKAIBHOTO MUJIMH]IPA TPU €CTECTBEHHON KOHBEKIIUY;

BJIP Ne6. UccnenoBanue mpoIieccoB TEIMI000MeHa Ha TOPU30HTAIFHOM TPYOOTIpOBO/IE.

4 BupryanbHbli yueOHbIN KOMIUIEKC «TemioBbie 31€KTPOCTAHIINMI

5 KoMILIeKT MJ1aKaToB 560x800 mm, M300paskeHre HAHECEHO Ha IUIACTUKOBYIO OCHOBY TOJLIMHOM 4 MM H pa3MepoM
560x800 mm. M300pakenue obnaaetT BOJOCTOMKUMU cBOMCTBaMU. KaxIblii I1akaT UMEEeT JIEMEHThI KPEeTUICHUs K
CTEHE.

5.1  |Texuuueckas tepmoauHamuka (16 m.)

5.2 «TertomaccooOmen» 16 miT.

6 DJIeKTPOHHbIE IIAKaThl /[eMOHCTpaIlMOHHBIE KOMILJIEKCHI Ha 6a3e MyJIbTUMEHa-IIPOEKTopa
(KOMILJIEKT AJIEKTPOHHBIX u1akaToB Ha CD, mynerumenna-npoexktop BENQ, HoyTOYK, 3kpan
1,5x1,5 m):):

a. Texauueckas TepMouHaMuKa (86 1T )

0. Tennomaccooomen(122 mt.)

Ilpe3enTanum:

1 Teronepenaya

2 TernioBble U ATOMHBIE SIEKTPOCTAHIMH

3 JIBurarenu BHyTPEHHEr0 CrOpaHus

4 DU3NKO-XUMHUYECKHUE OCHOBBI COBPEMEHHOMN SHEPTreTUKU

5 JHeprocbepekeHre 1 ee poiib B )KH3HU 001ecTBa (52 cnaiiio);

6 MepornpusaTus 1o 3HeprodpGeKTUBHOCTH U dHeprocoepexeHuto (20 cnaiiios);

7 Oco0eHHOCTH peanu3alyy IpoTrpaMM dHEPrOCcOepEKEeHUS U IHEPreTuIecKoi appekTuBHOCTH ISt

OIOKETHBIX Opranu3aiumii (9cnaiiion);
Oueprobanancsl TOP ux coctosnue n knaccupukanus (11 cnaiaos);

o0

9 PacyeTHbIN aHATN3 SHEPTETUYECKUX MOTOKOB U OanancoB (11 craiinoB)
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Pa3znen I'mapaBiauka (Hanuuue o6opynoBanus u TCO)

TunoBoii KOMIJIEKT Y4eOHOr0 000pPYA0BaHUSI: CTEH/] THAPABINYEeCKHIi YHHBePCAIbHbII
"IKcnepUMeHTAIbHASL MeXaHHuKa kuakoctu' IMK-09-14J1P-01
(14 mabopaTopHbBIX padboT)

1. Ypasuenue bepnymiu. TapupoBka pacxonomepa Bentypu. (Pearvnas)
Omnpenenenue ko3 duimenta ruipaBIMuecKoro TpeHus B TpyoonpoBoie (Pearvhas)
HccnenoBanue pexuma JIBWKEHUS )KUIKOCTH» (Peanvhas)
Omnpenenenue ko3 duimenTa ruIpaBIMuecKoro TpeHus B TpyoonpoBoe (Pearvnas)
MectHble conpotuBiieHus. (Pearvnas)
[TpoxoxaeHune JKUIKOCTH Yepe3 CyXKarolee YCTporucTBo - nuadparmy (Pearvuas)

AR

TunoBoii KoMIJIEKT y4yeOHOro odopyaoBanus: «M3MepeHne 1aBjieHnii, pacxo10B U
TeMIepaTyp B cucremax razocat:xkenusp» UCI APT-012-12JIP-IIK
(12 mabopaTopHBIX padboT)

1. JluHamuueckue XapaKTepUCTUKH TEPMOPE3UCTUBHOTO MPeoOpazoBaTetst (PyYHOH PEKUM

u3mepeHuit) (Peanvras)

2. Ilpubops! uamepenus nasiaeHus. CTpenodHsli gepopmMaMoHHbIH MaHOMETp. JlaTunk
JABJICHUS MMbE30PE3UCTUBHOTO TUTA. (Peanvuast)
N3yuenue cnocoba u3MepeHus pacxo/ia ra3a 1o MeToy oTcedeHHoro oorema (Peanvhas)
4. W3ydeHue crocoba u3MepeHus pacxoja rasa: pacxogomep, poramerp. CyeTuuk rasa.

(Peanvnas)

5. H3ydenwue crmocoba u3MepeHus pacxoja ra3a no u3MepuTenbHoi auadparme (Peanvras)
6. CHsATHE XapaKTePUCTUKU KoMmpeccopa (Peanvras)
7. W3ydyenue penyKnMOHHOTO KiamnaHa (Peanvnas)

(9]

BupryanbHsie 1abopaTopHsie padorsl (BJIP):

[IporpammHublii 1a0opaTtopHblii komIuieke "I'mapaBauka' (Teeps 2016 1.):

We .l I3MepeHre rTiApOCTaTUYECKOTO JaBIeHUsI, SKCIIEPUMEHTAIbHOE MOATBEPK/IEHUE OCHOBHOTO
YpaBHEHHUs TUApPOCTaTUKU U 3akoHa [lackans (2016);

Wel.2 VI3ydenrne OTHOCUTEIBHOTO MOKOS KUIKOCTH IIPH BpamareasHoM ABuxkeHuu (2016);
Wel.3 OnpeneneHne ONbITHBIM MMYTEM clIaraeMbiX ypaBHeHus [{. bepHy npu ycTaHOBUBIIEMCS
PaBHOMEpPHOM JIBHKEHUH kuakoctu (2016);

Wel.4 VIzyuenne TuApaBIMueCcKUX COPOTUBIICHUA HAOpHOTO Tpydomposoaa (2016);

Wel.5 DkcriepuMeHTalIbHAS WILTIOCTPALIUS JAMUHAPHOTO U TypOYJIEHTHOTO PEXKUMOB JIBHKEHUS
kukoct (2016);

Wel.6 N3yuenue ucTeueHUs )KUIKOCTH Yepe3 MaJlble OTBEPCTHSI B TOHKOM CTEHKE U HACAKU MPU
[MOCTOSTHHOM Harope B atMocdepy (2016);

We .7 DKcriepuMEHTAIbHOE U3YYEeHHE MPSIMOTO THAPABIMYECKOIO yapa B HAIOPHOM
TpybompoBoe (2016);

Wel.8 Vzyuenne puibTpauy B mecuaHoM IpyHTe Ha yctaHoBke Jlapcu (2016).
We.9.BuptyanbHas naboparopHas pabota «OmnpeieneHre ONbITHBIM ITyTEM CJIaraeMbIX ypaBHEHUS
J1. bepHymiu npu ycTaHOBHUBIIEMCS HEPABHOMEPHOM JBUKEHUH >KUKOCTHU B HAIIOPHOM
TpybomnpoBose - 7 ceuenuitn. «Iloctpoenue nuarpammel J.bepaymmu» (2016). Nel.10
«OQKCIIEPUMEHTAIBHOE OTPE/IeNIEHuEe CKOPOCTEH B CEUeHUU KPYIriioh Tpyos» (2016).

bpuaenko. Y4ueOHbI TEePMHUHAD ¢ KOMILIEKCOM BUPTYAJIbHBIX JJA00pPaTOPHBIX PadoT:
MexaHuKa JKHJAKOCTH U raza. (2016)

JlaGoparopuas Nel «OmnpeneneHue rupocTaTHuecKoro aaBineHus xkuakoct» (C-Iletepo.).
JlaGoparopHas Ne2 «OmnpeneneHue MIOTHOCTH HECMEITUBAIOLINXCS C BOJIOH skuakoctei» (C-
[TetepO.).

JlaGopatopHas Ne3 «'uapasnuyeckuii mpecc(C-Ilerepo.).

JlaGoparopHas Ned «Cuna qaBieHus )KUAKOCTU Ha TIIOCKYIO moBepxHOCTH» (C-Ilerep0d.).
JIaGopatopHnas NeS5 «OTHOCHTENBHOE paBHOBECHE *KHJIKOCTH BO Bparnaromemcs cocyae» (C-
[TetepO.).

JIaGopatopHas Ne6 «IlocTpoeHre HaOPHON U MbE30METPHUUECKOM JTMHUH 1Tl TpyOOTIpoBOIa
conpotusieHus» (C-Ilerepo.).

JlaGopatopHast Ne7 «Onpenenenue pexxuma apwkenus xuakoctny (C-Ilerepo.).
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JlaGopatopHas Ne§ «Omnpenenenue 3aBUCUMOCTH MEXIY THAPABIMYECKIM YKIOHOM M CpeIHEH
CKOPOCTBIO IIpU TypOysneHTHOM ABmkeHnu Boabl (C-Iletepd.).
JlaboparopHas Ne9 «MccnenoBanue pexxuMoB ucteueHus xuakoctm» (C-Ilerepo.).
Jlaboparopuas Nel0 «Onpenenenrue THHAMHYECKAX KO3(DPUIIMEHTOB AJIs ompeieNieHus] pacxoia
kuakoctny» (C-Tlerepo.).
3.1 BupryanbHas jJadopatopus "I'mapasimnyeckoe MoJeJIMPOBaHNe KOJIbLEBbIX
BOIONPOBOAHBIX ceTeil" (Treps 2016 1.)
«['uppomalnHel ¥ rUAPONIPUBOIBDY; «FlccaenoBanne OTKPBITOro MOTOKa»; «I MIpaBInYeCcKOe
MOJIEJIMPOBAHUE KOJIBLIEBBIX, TYIUKOBBIX, MM KOMOMHUPOBAHHBIX TPYOOIIPOBOIHBIX CETEM».
[ IporpamMmMHbIii 1abopaTopHbIi kKomIuieke "I 'napaBauka"

1. Konbuesas cetpb 2 KoJb1a; (6 TOJOKEHUI)

2. 8. KomOuHMpOBaHHAS CETh;

3. 9. TynukoBas ceTb, noJjioxxeHue 1; (3 mojgoxxeHus).
Bupryaiabnas nadoparopnas padora (BJIP) «McciaenoBanue oTkpbiToro noroka» (Jlorok 15
M) (TBepb 2016 r.) B cocTtaB BXOAUT ceMb MOJTYJICH:
[lo3BOJIsIET HCCIeI0BaTh OTKPBITHIE MOTOKH B CIEAYIOIINX THIPOTEXHUUECKUX COOPYKEHUSAX:
1) . be3 KOHCTpyKIMI 10 JINHUK NTOTOKA;
2). Bojpocnus ¢ MIMpOKUM OPOTOM;
3). BopocnuB mpakTuueckoro npoguis;
4). [IpssMOyTroIBHBIN BOJIOCIIUB;
5). TpaneneugaibHBIN BOJOCIIUB;
6). Bogocnus TomcoHa,
7). JlopoxxHas TpyOa;
8) [TommocToBOE pycio.
\B Kaxcoom u3 mooyneil no 8 eapuanmaoes 3a0anuil, 6cezo 64 sapuanma nadopamopHnvix pabom
Nel «Onpenenenne KodpPHUIIMEHTA IEPOXOBATOCTH OTKPHITOIO MPU3MATHUYECKOTO PyCIIay.
No2: «OneHka 3HEpreTUYeCKOT0 COCTOSIHUS MOTOKA U MTOCTPOECHNE KPUBBIX CBOOOIHOM
[MOBEPXHOCTI.
No3: «Onpenenenue kodhduireHTa pacxoaa NpSIMOYroIbHOTO BOJIOCIUBA C TOHKOW CTCHKOM
No 4: «MccnenoBaHue JBUKEHUS TOTOKA BOJIBI YEPE3 BOJIOCIUB C IIUPOKUM TTOPOTOM.
No 5: «Onpenenenne k03 HUIIMEHTOB pacxo/ia BOJAOCINBA MTPAKTUUECKOTO MPO DU
No 6: «3yueHure nucTeueHus: BOIbI U3 JOHHOTO HAIIOPHOTO OTBEPCTHUS (M3-TIO IIIUTA)».
No 7: «MccnemoBanue COBEPUICHHOTO THAPABIMYECKOTO MPBIKKA)
Bupryaabnas gadoparopus «I'mapomammuab (TBepb)
2.1 «KaBuTanmoHHbIE HCTIBITAHUS IEHTPOOEKHOTO Hacocay (2016);
2.2 [lapameTprdeckre UCIBITAHUS [IEHTPOOSKHOTO Hacoca» (2016).
2.3 McnibiTanue Heperyaupyemoro oobeMHoro Hacoca (2003);
2.4 VictibITaHue THAPONPUBOJIA C 00BEMHBIM peryaupoBanueM (2003);
2.5 UcnibITanuy rUAPONIPUBO/IA IOCTYNATEIBHOTO IEHCTBUS C IPOCCEIbHBIM PETYIUPOBAHUEM
(mapasienpHOe BKITtoYeHue aApoccens) (2003);
2.6 VcnibITanuy TUAPONPUBO/IA TIOCTYNATEILHOTO ASUCTBUS C APOCCEIBHBIM PETYIHPOBAHUEM (
MocJjIeI0BaTelIbHOE BKIIIOUeHHE pocceiis) (2003);
2.7 UctibiTanus ruapoauHaMudeckoit nepenayn (2003);

4 KoMiieKThI IJ1aKaTOB

4.1
KomrutekT mutakatoB «[ 'uapasnuka u rugponpusoay» (16 mr.) (pasmep 560x800 mm): M3o0paxenue
HAHECEHO Ha TUIACTUKOBYIO OCHOBY TOJMIIMHON 4 MM U pazmepoM 560x800 mm. M3o0pakenue
00JaaeT BOJOCTOWKIMHU cBOMcTBaMU. Kak/Iplii T1akaT UMeeT 3JIEMEHThI KPEIUICHUS K CTEHE.

5 DJIeKTPOHHbBIE IIAKaThI J[eMOHCTpaIlMOHHBIE KOMIUJIEKCHI Ha 0a3e MylbTUMEHa-TIPOEKTOpa
(KOMILIIEKT AJIEeKTPOHHBIX makaToB Ha CD, MmynsTuMenua-npoextop BENQ, HOyTOYK, SkpaH
1,5x1,5 m):

5.1  ['mppasnuka u ruaponpuson (171mr.)
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CocraBureib:

JloueHT kadeapsl A
«TenmorexHukKa U rUJIpaBIHKay 1‘;7 27’ 7) / M.3. Manaesa /

CoraacoBaHo:

3aB. BhITyCKatomeit Kadepoit

«CTpouTeNbHbIE KOHCTPYKLIHHY /X.H. Maxues /
// /——' B

~
3aB. BelNTycKatomei kaheapoii f
"TerutoTexHuka ¥ ruapaBiuka” W /P.A-B. Typnyes /
|
Jupexrop IYMP / M.A. Maromaesa/
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