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1. Ienn u 3aga4n JTUCHUILINHBI

HCHBIO npenoaaBaHusA AUCHUIIIIMHBL «OCHOBEHI TCINIOTEXHUKHU U TUAPABIUKN) ABJIACTCA OCBOCHUC
OCHOBHBIX 3aKOHOB TCIUIOTEXHUKH W T'MAPaBJIMUKH, ra3oBou AWHAMHKHU, TCPMOANHAMHUYCCKUX CHCTEM U
mponeccoB. OcBocHHE CTYACHTOM IHPOUCXOOAIIUX B Pa3jIMdIHOro poJa TCIUIOBBIX YCTAHOBOK,
OTACIIbHBIX 3JaHHUAX W COOPYKCHUAX. O3HaKoMIICHHE CTYACHTOB C OCHOBHBIMH npo6neMaM
TCIUIOTCXHUKU U T'HJAPABIIMKHU, IMIOATIOTOBKA CTYACHTOB K M3YUCHUIO CIICHKYPCOB, PACUCTY IIPOCKTOB U
BBITIOJTHCHH IO HHIUBHUAYAJIIbHOI'O IMpaKTUKyMa. I/IsyquI/Ie OCHOBHBIX MCTOJ0B pacycTa
TCINIOTCXHUYCCKUX U THAPABINYCCKUX CUCTCM.

3az[aqel71 HN3YUCHUA KypcCa MABJLICTCA IIOATOTOBKA BBICOKOKB&J'II/I(bI/IHI/IpOBaHHOFO crienuaiaucra,
BJIaACHOIICTO HABBIKAMH I'PaMOTHOI'O PYKOBOACTBA IMTPOCKTUPOBAHUCM U BKCHHyaTaHI/Ieﬁ COBpPCMCHHOI'O
IIPONU3BOACTBA, CTPOUTCILCTBA 3HaHHﬁ u COOPY)I(CHHP'I npeaACTaBJIAOIICTO coboii COBOKYIIHOCTB
TCXHOJIOTUYCCKUX W  TCIUIOBBIX  IMPOLHECCOB MW COOTBCTCTBYIOLICTO  TCXHOJIOTHYCCKOI'O u
TECIINIOOHEPICTUUCCKOT'O O60py,HOBaHI/I$I.

2. Mecto mucuMiuiaHbl B ctpykrype OIl

JlicuumirHa OTHOCUTCS K 0053aTeNbHOM YacTH MaTeMaTHYECKOr0 U €CTECTBEHHOTO LIUKJIA.
JucuumimHa «MexaHuka >KUJIKOCTH M ra3a» 0asupyercs Ha 3HAaHWM (PU3UKH, BBICIIEH MaT€MaTUKH,
TEOPETUYECKOM MEXAHUKH, CONPOTHUBIICHUS MAaTEpUAlIOB W SBJSIETCS COCTABHOW YacThIO HAy4HO-
MPUKIATHON 00JIaCTU 3HAHUM - TEXHOJIOTHMH CTPOMTEIIHBHOTO MPOM3BOJCTBA. M3ydeHWe NUCIMILUIMHBI
IPOBOJUTCS Ha MEPBOM Kypce o0ydeHus Bo 2-M cemectpe. Jlns u3ydeHust Kypca TpeOyercss 3HaHUe:
BBICIICH MareMaTuku, (us3uku, XumuH, Quiaocopuu, TEOPETUYECKOH MEXaHUKH, COMPOTHBICHHS
MaTepUaIoB, METPOJIOTHH.

B CBOIO oucpeanb, I[aHHI)II71 KypcC, IIOMHUMO CaMOCTOATCIIBHOI'O 3Ha4YCHUAI, SABJISICTCA
IPEIIECTBYIONIeH MUCUMIUIMHON Ul clelualbHbIX KypcoB TemsorasocHaOeHUe M BEHTHIIALUA,
Bopocnabkenne u BOJOOTBEACHWE, TEXHOJIOTMYECKHE TIPOLECCHl B CTPOUTENBCTBE, CTpouTenbHas
MeXaHUKa, TeXHOJOTUs CTPOUTENBHBIX MTpoLeccoB, CTpoUTENIbHBIE MAIIUHBI M 000pYy10BaHHUE,

Pecypco- u sHeprocOeperaromme TeXHOIOTUN BO3BEICHHS 3IaHUI U COOPYKEHHH U JIp.

3. TpeOoBaHus K pe3yabTaTaM 0CBOECHHUS JUCIUTIJIMHBI.

KOMHCTGHI_II/II/I 06yqa}0meroc;l, CI)OpMI/IpyeMLIe B PE3YyJIbTATC OCBOCHUA NJUCHUIIJIMHBI:

OIIK-1 CrnocobeHn pemaTh 3aaydl NpOPEecCHOHATbHON AEATENbHOCTH Ha OCHOBE HMCIIOJIb30BaHMS
TEOPETUYECKHUX U MPAKTHUYECKUX OCHOB €CTECTBEHHBIX M TEXHHYECKMX HAYK, a TAKKE MAaTeMaTHIECKOTO
anmapara

OIIK-1.1. BoisBnenue u knaccuuxanuss (QpU3MUECKUX M XMMHYECKUX IPOLECCOB, MPOTEKAIOUIMX Ha
o0BekTe TpoheCCHOHATBLHON eI TeNbHOCTH;

OIIK-1.2. Omnpenenenue XapakTEepUCTUK (U3NYECKOrO IMpolecca (SBICHUS), XapaKTEpHOIo IJid
00BEKTOB MpPO(eCCHOHABHONW JIeTEbHOCTH, HAa OCHOBE TEOPETHYECKOro (IPKCHEPUMEHTAIBHOIO)
UCCIIEJIOBAHUS;

OIIK-1.4. IIpencraBnenue 6a30BbIX IS NpodeccuoHaIbHOI chepbl GU3NIECKUX MPOLECCOB U SIBJIECHUMN
B BUJIC MAaTEMaTHYECKOTO YpaBHEHUS,

OIIK-1.5. Bei6op 0a30BbIX (PU3MUECKUX U XUMHUUECKUX 3aKOHOB JUIsl PELICHHUs 3aa4 Npo(ecCHOHANbHOM
JeSITeNIbHOCTH.

OIIK-3 CniocoOeH npuHUMATh pelieHus B poecCUOHATLHON cdepe, NCIOIb3Ys TEOPETUUECKHE
OCHOBBI 1 HOPMATHBHYIO 0a3y CTPOUTEIBCTBA, CTPOUTEIBHON WHAYCTPHH U )KUJIHITHO-KOMMYHAIIEHOTO
X0351CTBa

OIIK-3.1. Onucanre OCHOBHBIX CBEACHHHM 00 00bEKTax U mpoliieccax NpodeccuoHalbHOM 1eATeTbHOCTH
TIOCPEJICTBOM HCIIOJIb30BaHUS MPO(HECCHOHAIEHON TEPMUHOJIOTHH;

OIIK-3.2. Bei6op MeTo1a MM METOJIUKH PEIICHUS 3a/1a41 TPOPECCUOHATILHON 1A TEIbHOCTH



4. O0beM TUCHUIIMHBI M BUIbI Y4eOHOH padoThI

Taoauna 1
Bcero CemecTpnl
Bupa yueOHoii padoThl yacoB/3a4.e/I. 2 2
(020110) 300 (020110) 300

KonTakTHas pagora 32/0,88 8/0,22 32/0,88 8/0,22

B Tom uncne:

Jlexuun 16/0,44 4/0,11 16/0,44 4/0,11

[TpakTHuyeckue 3aHATHS

CeMuHapbl

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

CamocrosiTejibHas paboTa (Bcero) 40/1,11 64/1,78 40/1,11 64/1,78

B Tom uncne:

Kypcogas pabora (mpoekT)

PacuetHo-rpaduyeckue paboThI 9/0,25 9/0,25 9/0,25 9/0,25

UTP

Pedepats

JloKaapl

H(unu) opyaue 8uovl camocmosmenvrol pabomoi:

IToaroroBka k jabopaTopHbIM paboTam 17/0,47 18/0,5 17/0,47 18/0,5

IToarotroBka K MPakTHYCCKUM 3aHATHSIM

[ToxroroBka K 3a4eTy, YK3aMEHY 17/0,47 26/0,72 17/0,47 26/0,72

Buj oruetHoCcTH 3auer 3auer 3ader 3ader

O6mas Bcero B yacax 72 72 72

TPYI0€MKOCTh

M CHUILTHHBI Bcero B 3a4. eTMHHIIAX 2 2 2

5. Conep:kanue TUCHUILINHbBI
5.1 Pa3nenbl JUCHUMILIMHBI M BHAbI 3aHATHI

Taoauna 2

Ne HaumeHoBaHue pasjena Hacnt npalcq'riil;:xux ﬁqac"'
JIEKIITHOHHBIX JIA00PaTOPHBIX Bcero uacos

n/n AU CHATIIHHBI - (cel‘::::x;m) S

1 2 3 4 5 6 7 8 9 10

0OP0O | 300 | OPO | 30 | ODPO | 390 | OPO | 390

1 OCHOBHEBIE TTOHATHS U TOJ0KEHHS 1 1
TEPMOTMHAMHKH.

5 Termnora ¥ TEIMIOEMKOCTD rasa. 1 5 5 5
Buytpennsis sHeprus. Pabora. 1 1 1 3
IlepBbIil 1 BTOPOM1 3aKOHBI

3 | TepMOAMHAMUKHA. DHTAJBITHS. 1 1 2 4
OHtponus. Kpyrosble nponeccsl.

TepMoaguHaMUYECKHE TTPOLIECCHI

4 | uaeanbHBIX Ta30B B 3aKPBITHIX 1 0.5 1 0.5 0.5 2 3

cucTeMax




1 2 3 4 5 6 7 8 9 10
TepMoaMHAMHUYECKHE TIPOIIECCHI B
5 | peanpHBIX ra3zax u napax. CBolicTBa 1 2 3
peabHBIX Ta30B.
6 TepMmoguHamuka 1 1
MOTOKA
TemooOMmeH. KoHnTakTHbIi 0.5 0.5 0.5
7| tennoo6me. 1 ! 1 4
TennonpoBoAHOCTS.
8 . 1 1 1 4
KoHBeKTHBHBIN TeII000MeH
9 | Temmoornaua. Temnonepenaya. 1 1 1 4
I'mpapaBnuka. ['uapocratuka.
10 | 3akoHBI paBHOBECHSI, TOKOS 1 1 1 3
KUJKOCTU
11 | KunemaTuka u JUHaAMUKA KUIKOCTH 1 1 2 4
Pexxumbl IBUKEHUS KUIKOCTH U 1 1 1 3
12 | oCHOBBI THUAPOANHAMHYECKOTO 1 1 2
moxoous.
13 MecTHBIC THIPABIHYECKUC 1 1 5 4
COTNPOTUBIICHUS
Hcteuenue KUJKOCTU qyepes
14 | OTBEPCTHS U HACAIKH. 1 1 5 4
HeycranoBusiieecs JBUKCHHE
JKUJIKOCTH. [ mapaBindeckuil yaap
15 ['uppaBnuyeckuii pacyer 1 1 1 1 1 2 3
TPpyOOTIIPOBOJIOB.
16 | 'uapomanimHel 1 1 2
[{eHTpOOE)KHBIE HACOCHI.
17 1 1 2
OObeMHbIE HACOCHI
BCEI'O: | 16 4 16 4 16 4 48 12
5.2 JlekumoHHBbIE 3AHATHS
Taduauna 3
Ne HaumenoBanue pasjaesia
Coaep:xanue pasgesa
n/n AUCHUTLIMHBI
1 2 3
[Ipenver TexHudeckod TepmoauHamuku. [loHsiTue pabdouero
Tena. BemuduHbI, OmpeeNsonne COCTOSIHIE Ta30B UX OCHOBHEIC
napaMmeTphl. TepMmoanHamuueckas cucrtema u
OCHOBHEIE TOHSTHS 1 TEPMOJMHAMHYECKHE TTapaMeTphbl cocTosHUA. Teruiota U padbota
1 TOJIOKEHUS TEPMOIMHAMUKH. | KK dbopMbl iepenaun sHepruu. MaeanbHbie ra3bl 1 UX OCHOBHBIC
3akOHbl. (OCHOBHOE ypaBHEHME KHHETHYECKOW TEOPHH Ta30B.
3akonbl boins — Mapuorra, I'eii-Jltoccaka, Ilapns. Cwmecn
UJICATbHBIX Ta30B.
TemoTa W TEMIOEMKOCTh Ta3a MPH MOCTOSHHOM OO0BEME U
Tertora u TEMIOEMKOCTD IMOCTOSSHHOM  JIaBJIEHHHU 3aBUCUMOCTH TEIMIOEMKOCTH OT
2 | rasa. BHyTpeHHsIs SHEprHsL. Temneparypbl. TemnoéMKocTh ra3oBbIX cMmeced. OmnpeneneHue
Pabora. BHyTpeHHel sHepruu. Pabora pacmvpeHusi.
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IlepBbIil ¥ BTOPOM 3aKOHBI
TEPMOJNHAMUKH.
OHTanbNusl. DHTPOIHS.
Kpyroseie mporeccsl.

CyuiHocTh  MEepBOrO  3aKOHA  TEPMOJMHAMUKH U €ro
AHAJIUTHYECKOE BhIpaKeHUE. DHTaibnus. OHTponus. PV-u TS-
JIMarpaMmal.

W3menenue coctosiHus ra3oB. CyIIHOCTh BTOPOTO 3aKOHA
TePMOJAMHAMUKHA.  TepMOJAMHAMUYECKHME  LMKJIbl  TEIJIOBBIX
MamuH. [lukn KapHo. PerenepaTuBHBIN UK. DKCEprus.

TepMoanHaMHUeCcKHe
MIPOLIECCHI NICATBHBIX a30B
B 3aKPBITBIX CUCTEMAX

OCHOBHBIE TEPMOJIMHAMUYECKHE TPOILIECChl B raszax IMapax H
cMecsx. OOIIme METO bl HCCIICOBAHUS.

N30xopHBIN, W300apHBIA, HM30TEPMHYCCKUH, aauabaTHBIMU,
IIOJINTPOIIHBIN ITPOLIECCHI.

TepMoanHaMHuUeCcKue
MIPOLIECCHI B PEAIbHBIX I'a3ax
u napax. CoiicTBa
peanbHBIX ra3oB.

[Tapel, ocHoBHbIe omnpeneneHusi. Boasnoi map. Ilporeccer
napooOpazoBanuss B PV- u TS- nmuarpammax. OCHOBHBIC
XapaKTepUCTUKU BJIAXKHOTO Bo3ayxa. [loHsTHe 00 ypaBHEeHHE
Bynkanosuya-HoBukoBa u Boromo6oBa-Maiiepa.
Brnaroconepsxanue, abconroTHass ¥ OTHOCHTEIbHAs BIAKHOCTD.
H-d nuarpamma Bia)xHOTO BO3/ayXa.

TepMOI[I/IHaMI/IKa IIOTOKa

YpaBHEeHHE NEPBOTO 3aKOHA TEPMOJIMHAMUKY ISl TOTOKA. Pacuer
mpolecca UCTEYSHHs BOJSHOTO Mapa ¢ moMouibio h-s quarpamm.
JleficTBUTENBHBIN Npoliecc UCTeUeHus ra3oB U napoB. OCHOBHBIE
3aKOHOMEPHOCTH Te4YeHHs ra3za B comiax u auddysopax.
HpoccenmupoBanne ra3oB u mapoB. Ilomstue 00 3ddexre
Jxoyna-Tomcona. TepmoaMHaMHUECKHUM aHAINU3 MPOLIECCOB B
KOMIIpeccopax  Kiaccupukamuss W TPUHIOHUI  JICHCTBHS
KOMITPECCOPOB. DKceprust MoToka paboyero Teja.

TerutooOMeH.

KoHTakTHEIA TETLTIO0OMEH.

Crioco6s! nepenaun TenaoTel OCHOBHBIE OHATHUS U ONPEIEICHUS
Teopun TeriooOMeHa. CriocoObl nepenaun TeroThl. C0KHBIM
terioooMeH. KauecTBeHHBIE XapaKTepUCTUKHU TepeHoca
Ter1oTel. OcoOeHHOCTH TNepefauyd TEeIUIOThl MpPH B3aUMHOM
KOHTaKTe /JByX Tell. KoHTakTHOe TepMHUYecKoe CONMpPOTHBIIEHHE.
HecrannonapHslii Ipo1ecc TemIonpOBOIHOCTH.

TernnonpoBoIHOCTS.
KouBeKkTHBHEBIH TEIIO0OMEH

3akoH dypre. Koaddurment TETUTOTIPOBOTHOCTH.
TermonpoBOAHOCTE  OAHOCIIOMHOW, MHOTOCIOWHOM, IUIOCKOM
HATUHAPUYECKOW M cepuueckord CTEHOK MPU TOTPaAaHUYHBIX
ycrnoBusax | poga OxnaxiaeHue, HarpeBaHUE HEOTPAaHUYEHHOM
IUTACTHHBI, IWJIMHApPA W 1Iapa MpU I'PaHUYHBIX ycioBuax 1,2,3
pona. OcCHOBHOM  3aKOH  KOHBEKTHBHOIO  TEMJIOOOMEHa.
VpaBuenne Hrpiorona-Puxmana. Koaddunuenr temnoorauu.
Juddepenumansubie ypaBHeHus: terooomena: Hasbe-Crokca -
ypaBHEHHUE ABMXKEHUS BA3KOM xkuakoctu, Dypre — Kupxroddoda-
YPaBHEHHE TEIUIONPOBOJHOCTU JJs IOTOKA JABIOKYIIEHCA
KuAKocTH. OCHOBBI Teopuu M0A00us1. OCHOBBI TEOPUH TTOAOOUSI.
[TonsaTHe 0 MeToJe aHamM3a pa3sMEpPHOCTEH TEOpUH MOAOOUS.
Kpurepnansueie ypaBHeHUsA. DPU3MYECKUH CMBICI OCHOBHBIX
KpUTEPHEB 110100us1.
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TemnooTnaua.
Tennonepenaya.

Temnoota4a mpu BEIHYKJICHHOM JIBUKCHUH KUIKOCTH.
Koaddumumentsr Termmoornauyn. TermmooTaavya Mpu €CTECTBEHHOM
KOHBEKIIUH. Teroornada mnpu WM3MEHEHHH AarperaTHOTro
COCTOSIHUSI BellecTBa. TermnooOMeH MpU KOHJEHCAIMH IapoB.
TermoBoi notok. ILNOTHOCTH TEMIOBOTO MOTOKA.

TennooOmMeHn wm3nydeHueM. TemioBOM  OamaHC — JIy4HUCTOTO
terioodmena. 3akoH Credana-bonbimana. AGCOTIOTHO YepHOE
teno. TemnooOMeH HU3Iy4eHHEeM CHUCTeMbl Tel B aOCOJIOTHO
npo3payHou cpexe. Termmonepenaya MEXAY ABYMS JKHIKOCTIMH
yepes pasleNdiollyl0 HX CTeHKy. Temomepenada dyepes
IUIOCKYIO, IWJIMHIPUYECKYIO, CPEpUUYECKYI0 U OpEeOpPeHHYIO
creHku. Koadduument rtemnonepenaun. TerioBas W30MSLUA.
OcCHOBBI MACCOOOMEHA

10

I'mpapaBnuka. ['uapocraTuka.
3aKOHBI paBHOBECHSI, TIOKOSI
JKUJIKOCTH

[Ipenmer ruApaBIMKH W THAPOMAIIUHBI. [Ipumenenue wu
3HAYEHUE THUAPABIMKHM B COBPEMEHHOM MAaIIMHOCTPOCHHH.
OcHoOBHBIE (pU3MYECKUE CBOWCTBA KHUIAKOCTH. [loBEepXHOCTHOE
HATSDKCHUE,

WUneansHas xxuakocth. HLIOTOHOBCKHE KHIKOCTH.

CBOMNCTBO JaBJIECHUS B HEMMOABMKHOM KUIKOCTH.

VYpaBHenue DOilnepa paBHOBecus KUIAKOCTH. I[loBepxHOCTH
paBHOrO AaBieHus. OCHOBHOE ypaBHEHHE THAPOCTATUKH. 3aKOH
Ilackamsa. Cunpl JaBJIeHHS KHAKOCTH Ha  IUJIOCKHE |
KpUBOJIMHENHBIE CTEHKU. 3akoH Apxumena. [lnaBanue ten.

11

Kunematuka
JKUOKOCTU

n JUMHaMHUKa

Bunel nukenus xuakoctd. OCHOBHBIE TOHATHS KUHEMATHUKU
xkuakoctu. [lotok xuakoctu. CpemHsisi CKOPOCTb. Y paBHEHHUE
pacxona. /luddepennuanbHoe ypaBHEHUE ABUKEHUS UJ€abHON
JKUJKOCTU. YpaBHEHUE bepHyIM I UICAIBHOW U PEATbHOM
KUJKOCTH.

Koadduument Kopruonuca.

12

Pesxumbl JBHOKEHUS
KNUIKOCTHU n OCHOBBI
TUIPOIMHAMUYECKOTO
mog00us.

JlamMuHApHBIA U TYpOYICHTHBIA PEKUMBI IBUKECHUS )KUKOCTH.
Yucno PeliHonbaca. OCHOBBI TEOPUM TUAPOJAMHAMUYECKOTO
nono6us. [lorepu nHamopa B Tpybax. @opmyma. [llepoxoBaTrocTh
CTEHOK, a0COIIOTHas U oTHOocuTenbHasd. I'paduxu Hukypanze u
MypuHa.

13

MectHEIC TUAPABINYCCKHUE
COIIPOTUBJICHU A

OcHOBHBIE BHIBI MECTHBIX comnpotuBieHuil. Koaddumuent
MECTHBIX MOTepb. MeCTHblE NOTEpU Hamopa Mpu OONbIIUX
yrcnax PeliHonmbpaca. BuesamHoe pacuimpenue TpyObl (Teopema
bopna). Auddyzopsr. Konena.

14

Hcredyenue XKuUIKOCTH 4yepe3
OTBEPCTHS U HACAJKHU.
HeycranoBusmeecs
JBUYKEHUE KUIKOCTH.
I'mpopaBnuueckuii yaap

HcrtedyeHne XKHUIKOCTM 4YEpe3 OTBEPCTUS B TOHKOM CTEHKE.
KoadduuenTs! cxarus, ckopocTH, pacxoaa. Vcredenue depes
HacaJIKi pa3In4yHoro tuna lMcreuenne npu nepeMeHHOM Harope.
HCyCTaHOBI/IBIHeeCH JABUXXCHUC HEeC)KMMaeMoH KHUIKOCTH B
KECTKUX Tpybax C Y4eTOM HHEpLMOHHOr0 Hamopa. SIBieHue
ruapasianueckoro ygapa. ®@opmyna JKyKOBCKOro Uit mpsiMOro
ynapa. ['mapaBnudeckuii ynap B TpyOax.

15

I'mppaBinueckuii pacyer
TpyOOIIPOBOIOB.

JIBukeHne KUAKOCTH B HAMOpHBIX TpyOompoBonax. Koportkue
TpyOONPOBOJBI MOCTOSHHOTO auamerpa. OCHOBHOE pacdeTHOe
ypaBHEHHE MpocToro TpyOompoBoaa. I'opusoHTanbHas u
BEPTUKAJIbHAs BOJOCIYCKHBIE TpYObl. CH(OHHBINH TPyOONIPOBO.
ITocnenoBarenpHOE U NapajuIeIbHOE COCIMHEHUE
TpyOomnpoBojoB. CnoxHble TpyOomposoasl. Tpybomposox c¢
HAacOCHOM mojadeil. B3anmMmoneicTBue CTpyHm € TBEpPABIMHU
nperpagamu. Cuibl BO3JEHCTBHSA IIOTOKAa Ha CTEHKU. Pacder
JUIMHHOTO TpyOonpoBoa. MaructpanbHble He()TenpOBOIbI.

6




1 2 3

OO6mue cBeneHus 0 ruapoMalInaax. Hacocel U ruapoaBUTaTey.
Knaccudukanust HacocoB. [IpuHIMN ASHCTBUS TUHAMHYECKUX U
00beMHBIX HacocoB. (OCHOBBI TEOpUU TMOAOOUS HACOCOB.
OcHOBHBIE TTapaMeTpbl HacocoB. JlonmacTHbie HacoChl. SIBIEeHHE
kaputanuu. Koagduimentr ObicTpoxogHoCcTH. THIBI JIONACTHBIX
HacocoB. Ilpumenenue ¢opmyn mnomobus s Tmepecyera
XapaKTEPUCTUK HAaCOCOB. PerynupoBanue MO/1auHu.
[locnenoBarenpHOE M MapajlieIbHOE COEAUHEHUE  HACOCOB.
KaBuranus B JIONIACTHBIX Hacocax. KaBuranuonnas
xapaktepuctuka. KaButaunonssiii 3arnac. ®opmyna PyaneBa u ee
MIPUMEHEHUE.

I'mppomatmHbl

16

IlenTpoOeKkHBIE HAcOoChl. YpaBHeHUE Diepa. Cxembl
OJIHOCTYNEHYATHIX IEHTPOOEKHBIX HACOCOB. TeopeTHuuecKuit
Harop Hacoca. [lone3nsiii Hamop. Ilorepu sHeprum B Hacoce.
[{eHTpOOE)KHBIE HACOCHI. XapakTepucTuka IEeHTPOOEKHBIX HAcoCOB. OOBEMHBIC HACOCHI.
OOBEMHBIE HACOCHI [Ipuntun aeicTBUsA, oOmmMe CBOMCTBA U KiacCH(pUKAIUA.
[TopuiHeBbie U TyHXepHBIE HacOoChl. UHIMKaTOpHAsA TUarpamMma.
I'padukn wugeanbHONM mTOJaYd W €€ HEPAaBHOMEPHOCTD.
Juadparmennbie Hacocbl. POTOpHBIE HACOCHI U TUAPOABUTATEIIHN.
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JlekimoHHbIE 3aHATHUS IPOBOJATCS B (opMe JIEKLUUH C HCIOJIb30BAaHHUEM JIEMOHCTPALlMOHHBIX
CJIaliIOB, TMPE3EHTALNN W BHICOPOJIMKOB, MPUMEHSIOTCS WH(POPMALMOHHBIE TexHOJOTHH. [IpoBomuTcs
JEMOHCTpALMs KOHCTPYKLMM DJIEMEHTOB CUCTEM, cXeM. llepedeHb NeMOHCTpUpPYEMOro marepuaila u
camu Matepuansl npexacrasieHsl B @OCax. IlpemycMarpuBaercs camMOCTOSITEIBHOE BBIOJIHEHUE
OTJEIBbHBIX MIIOCTPAlUi B Pa3gaTOYHOM MaTepualle.

5.3 JlaGopaTopHble 3aHATHSA

Taoauna 4
Ne HauMeHnoBaHnue
HaunmenoBanue 1a60paTopHbIX padoT
n/n pa3aesia TUCHUILIUHBI
1 2 3

IIepBbIil 3aKOH TEPMOIH-
1 HAMUKW. DHTAIBIINS.
DHTpPOHSI.

TemnnoTra u TEMI0EMKOCTh

2 rasa Onpenenenne napaMeTpoB BIIAXKHOTO BO3IyXa

[IepBbIil 3aKOH TEPMOAVMHAMUKH B IIPUIIOKEHUU K PEILICHUIO
OJIHOT'O U3 BUJOB TEXHUUYECKUX 3a1a4

HccnegoBanme IMpOHECCOB UCTCUCHUA BO3AYyXa 4CPE3

3 | TepmonuHaMuka moToka
CY’KHMBAIOUIEECS COIIO

TemooOmeH. Onpenenenne ko3¢ dunueHTa TerIonpoBOIHOCTH
4 | KoHTakTHBIN TEIUIOOOMEH. | TEIUIOM3OJISAIMOHHBIX MaTepHaioB (METO/ IIMIINHAPUIECKOTO
CJI051)
Jndepenmmansuyie Omnpenenenne ko3P puIeHTa TEMI00TIAUH
S5 | ypaBHEHHUS TepMOJUHA-
MUKH.

['unpocraTuka. 3aKOHBI
6 | paBHOBecHs, IOKOS
KUJKOCTH

N3mepenne ruipocTaTuuecKkoro TaBleHUs U SKCIEPUMEHTAIbLHOE
MOJTBEpKIeHUE 3aKkoHa [Tackans.
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2 3

Kunemaruka n nuHamuka | Onpenenenue cinaraeMbix ypaBHeHus 1. bepnymim

! KHUJIKOCTU
Pexumbr JIBUKCHHUS KUJIKOCTH. DKcnepuMeHTaIbHast
8 ['uppaBnuyeckue WUIIOCTpalUsl  JAMHUHAPHOTO U TYypOYJEHTHOTO  pEXHMOB
COTPOTUBIICHUS. JBIKEHUS KUJIKOCTH, OIPEACIICHHE 3aKOHOB COINPOTUBIICHUS
['uapomanHel. KpuTHieckoro yucna Pelinonbca
9 Pacuer TpyOompoBo0B N3ydenue rupaBIudyeckux MoTepb Mo AJUHE TPyOOIpoBOJa U B

MCCTHBIX COIIPOTUBJICHUAX

5.4. IlpakTuyeckue (ceMUHApCcKHe) 3aHATHUS (HE MPETyCMOTPEHBI)

6. CamocrosiTeILHAsA paﬁoTa CTYACHTOB 110 INCHUIIJINHE

IIpu mnoxroroBke pedepaTa CTYASHTY NPEABAPUTENBHO CIEAYeT NOA00paTh pas3iInuHbIC

JUTEpaTypHBIE, IEPUOMYECKAE, HOPMATUBHBIC U JAPYTME UCTOYHUKU M MAaTE€PUAIIbl, CHCTEMAaTH3HPYS H
0000111351 IPY ATOM HY)KHYIO HH(OPMAIIHIO 110 TEME.

TeMbl AJIs1 CAMOCTOSITE/IHLHOI0 H3YyYCHUSA

WneanbHble ra3bl 1 UX OCHOBHBIE 3aKOHBI. OCHOBHOE YpaBHEHHE KUHETHUYECKOW TEOPUH I'a30B.
3akonbl boiinsg — Mapuorra, ['eit-JTroccaka, Hlapis. Cmecu uieanbHbIX ra3oB.

O6mme Meto bl uccnenoBanus. OCHOBHBIE TEPMOIUHAMUYECKHE MPOIECCHI B ra3ax napax u
cMecsX.

[Tapsl, ocHOBHBIE onpeaenieHus. BonsHoit map. [Iponecckr mapoodpazoBanus B PV-u TS-
nuarpammax. OCHOBHBIE XapaKTEPUCTUKH BIAXKHOTO Bo3ayxa. Brnaroconep:xkanue, abcontoTHas U
OTHOCHUTEINIbHAS BIAXHOCTh. H- d auarpamma Bia)XHOTO BO3TyXa.

VYpaBHEHME NIEPBOrO 3aKOHA TEPMOAUHAMMKH JUIsl TOTOKA. OCHOBHBIE 3aKOHOMEPHOCTH TE€YEHHUS
raza B comrax u auddysopax. TepmoauHaMudeckuil aHaIu3 IPOLECCOB B KOMIIpECCOpPax
KJaccu(uKanus ¥ MpUHLIUN JIeHCTBUS KOMIIPECCOPOB. DKCEPrus NoToka padbouero Tena.

JlamuHapHBIM M TypOYJEHTHBIN PEXUMBI ABMXKEHUS >KUIKOCTH. Yucno PeliHonbiaca. OcHOBBI
TEeOopUH TuapoauHamMuyeckoro nojaodus. Ilorepu Hamopa B Tpybax. @opmyna. IllepoxoBaTocTh
CTEHOK, abcoitoTHas ¥ oTHocuTenbHasl. ['paduku Hukypanze u Mypuna.

OcCHOBHbBIE BU/IbI MECTHBIX cONpoTuBiIeHUH. KoappuuuenT MecTHbIX motepb. MecTHble oTepu
Haropa npu OomnbIMX yuciax PeitHonbaca. BHesanmnoe pacmmpenne TpyOsl (Teopema bopma).
Juddyzopsl. Konena.

OcHoBHbIE BUBI MECTHBIX conpoTuBieHu. KoapuuuenT MecTHbIX noTeps. MecTHbIE noTepu
Haropa npu Oonbiux yuciax PeliHonmbaca. BHeszamHoe pacmmpenue TpyOsl (Teopema bopna).
Juddysopsl. Konena.

OCHOBHOE pacyeTHOE ypaBHEHHE IPOCTOr0 TPyOOIpoBOIa.

OmnpeneneHre 5SKOHOMUYECKH HaWBBITOJHEWIIero auamerpa TpybomnpoBona.  CudoHHBIN
Tpybonposoa. IlocienoBarenbHoe W TapayieNbHOE COEAMHEHHE TPyOompoBoJoB. CoXKHBIE
TpyOONIPOBOIBI.

HGYCTaHOBI/IBHIeeCﬂ IBHUXXCHUC HEC)KUMaeMOou KUOAKOCTH B KECTKHUX pr6ax C YUCTOM
WHEPIIMOHHOTO Haropa. SIBjeHue rujipaBindeckoro yaapa. @opmyna JKykoBCKOTo sl IPSIMOTO
ynapa.

CamocrosTenbHast paboTa CTYAEHTOB BKIIIOUAET MPOPadOTKY TEM, BKIIFOUEHHBIX B pabouyo
8




MIPOrpaMMy, a TaK’Ke CAMOKOHTPOJIb 3HAHUI 110 TeMaM C MOMOIIIbIO HIKETIEPEUUCIICHHBIX 3a/JaHUH.

PaboTa BbInmOJIHSIETCH B BHAe pacueTHO - rpaduueckoii (PI'P).

3amada 1. OnpenenuTh MAHOMETPUYECKOE JABIICHUE PM B BEPXHEH YacTH OJJHOTO W3
COOOIIAIONUXCS COCY/IOB, HAMOJTHEHHBIX BOAOH, MOJA JCHCTBHEM CHWIIBI P, MPHIIOKEHHOH K
MOPIIHIO MpaBoro cocyna (cm. puc.). Mcxoausie nannsie: P =400 kH, d1 =250 mm, d2 = 400
MM, d3 =150 MM, h = 0,9 m.

3amaga 2. IIoBOpPOTHBIM KJIalaH 3aKpbIBAaCT BBIXOJ W3 OCH30XpAaHWIUINA B TPYyOy
KBaJIpaTHOTO cedeHus (cMm. puc.). OnpenennTb, Kakyo cuily T HYXKHO MPHIOXKUTh K TPOCY
JUIS OTKPBITHS KJalmaHa Mpu cienyrommx gaHHex: h = 04 m, H=1,1 M, o= 30%
00beMHBII Bec OeH3mHA ps = 700 kI'/M°; MaHOMeTpHYECKOE JABICHHE IApOB OCH3HMHA B
pesepByape Pm = 5 klla

3amaua 3. Ha mopmieHb OJHOTO U3 COOOMIAIOIIMXCS COCYIOB, HAIOJTHEHHBIX BOJIOH,
neiicreyet cuna P1 0,70 xH. Kakyro cuny P2 Hy)XHO NpUIOXUTH KO BTOPOMY MOPUIHIO,
yTOOBl YPOBEHb BOJIbI O] HUM ObLT h = 0,7 M BbILIE YPOBHS BOABI MO/ MIEPBBIM MOPUIHEM?
Huametp nepBoro mopuHs di = 20mm, Broporo dz =300 mm.

3amaua 4. Ilo cudonHomy TpybompoBoay miauHOM 1 =40 M u aumamerpom d = 100 Mm
HYXXKHO oOecrieuuTh pacxona O6eHsuHa Q = 16 n/c. Onpeaenuts pa3HOCTh ypoBHeW H, ecnu
uiiHa TpybonpoBojga 11 = 20 M, ee BO3BBINIEHHE HaJl BEpPXHUM pe3epByapoM h = 2 wm.
Koapduuuent conporuBnenus cerku &c = 6, 3amBwxkku &3 = 3. Koaddumumenr
conportuBierus TpeHns A = 0,025. O6beMHBII Bec 6en3uHa ps = 750 KI'/M°

3amaua 5. Boja mopmaeTcst M3 HMXKHErO 3aKpbITOro 0aka B BEPXHHMH OTKPBITHIM Oak 10
BEPTUKAIBHOU TpyOe 3a cueT M30bITOYHOTO JaBjieHus B HIbkHeM Oake pMm = 70 kIla (cm. puc.).
Omnpenenuth pacxoa Boabl Q mpu creayonwx AaHHbix: d = 125 mm, 1 = 3,5 M, hi= ho.
Koaddurment conpoTuBneHus TpeHUsT ONPENETUTh MO YKBUBAJICHTHON IIEPOXOBATOCTH A =
0,2 MM, mpeanosiaras HaJW4yMe KBaJpaTUYHOM 30HBI compoTuBJIeHUA. KorpduumeHTs
MECTHBIX CONpPOTHBJIEHUN: Bxoga B TpyOy &Bx = 0,5; BeHTwns EBeHT = 4,5; BbIXOJAa U3
TpyObI EBBIX = 1,0.



MY

3amaua 6. Onpexenutb oOmMiA pacxo] BoAbl Q, MOCTYMUBIIMI 1O CHCTEME TpyO TOJ
naropom H =4,64 m. Tuamerpsl Tpy6 d1 = 150 MM, d2 = d3 = ds = 100 mm. Jlmunsr TpyO 1y =
120 m; 12 =13 =14 = 60 M. Bocronb30BaTbCsi 3HAYCHUSMH PACXOJHBIX XapPaKTEPHCTHK IS
HOBBIX BOJOMPOBOAHBIX TpYO: k1 = 61,4 n/c, ko =ks = ks =110 a/c.

3amaua 7. B Oake, umeromiem B 1He otBepcTue AuamerpoM di = 100 MM U B CTEHKE OTBEpCTHE,
CHA0)KEHHOE IMIIMHAPHUYECKUM HACaJKOM, auamerpoMm dz = 75 MM; YCTaHOBHIICS YPOBEHB BOJIBI
Ha Beicore H = 1,8 ™ (cm. puc.). Onpenenuts, Kakoil pacxon Boibl Q moctymaeT B 0ak, eciu
LEHTp OOKOBOI'0 OTBEPCTHUS BO3BBIIIAETCS HaJl AHOM Oaka Ha BbicoTy h = 0,4 m.

3amaua 8.  OmpenenuTh MOIIHOCTh Ha Bally IEHTPOOEKHOTO, IMOAAIOIIETO BOAY IO
TpyOomnpoBoay anuHoit 1= 1400 m u quamerpom d = 150 mm, BbicoTa moawsema Boasl Hr = 10
M, cBoOO1HbII MOoTOp heB =15 M. Koadduuuent conporuBieHuss TpeHUs Tpy-

6onposoaa A = 0,025.

3ﬂm 7
20+ : as
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Y4eOHO-MeTOAMYEeCKOE 00ecredeHue BHINOJTHEHUS CAMOCTOATEILHOM PadoThI

1. TayxoB B.C. OcHoBbl TuzapaBauku U TernorexHuku: Pasgen 1. OcHoBel ['mapaBiuku
[DnexTpoHHBIH pecypc]: yuebnoe nocodue/ I'myxos B.C., Tukoit A.A., ukas N.B.— DnektpoH.

TEKCTOBbIC  JIaHHBIe.—  ApMaBup: ApPMaBUPCKUN  TOCYJAPCTBEHHBIM  IEIaroru4ecKuil
yauBepeuteT, 2019.— 293 ¢.— Pexxum noctyna: http://www.iprbookshop.ru/82447. html.— 5bC
«IPRbooks»

2. Amnnpees B.B. Temnorexnuka [DnekTponHblii pecypc]: yaueObuuk/ Aunpees B.B., Jlebenes B.A.,
CnecuBueB b.11.— DnekrpoH. TekcToBsie nanubie.— CI16.: HanmoHnansHbIi MUHEpAIBHO-
ceIpbeBoil yHuBepcuTeT «I opHblity, 2016.— 288 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

3. Texuudeckas TepMOIMHAMUKA U TEILUIOTEXHUKA [ DIIEKTPOHHBIN pecypc]/ — DAeKTpoH.
TEKCTOBbIC JaHHbIe. XaieHko A.A., Kanunnuenko M.1O., Bucnoryzos A.H.— CraBponois:
Cesepo-Kaskasckuii ¢penepanbublii yausepcutet, 2017.— 107 ¢.— Pexwum gocryna:
http://www.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

4. CasunoBckux A.I'. 'mapaBnuka [ DaeKTpoHHBIN pecypc]: yueoHoe mocooune/ CaBuHOBCKUX A.T.,

Kopoo6eiinnkosa 1.10O., HoBukoa J[.A.— DJEeKTpPOH. TEKCTOBBIC JaHHbIC.— YesIONHCK,
CapatoB: IOxHO-YpanbCkuil MHCTUTYT ylpaBieHUs U 3KoHOMUKH, Al [Iu Op Menua, 2019.—
168 ¢.— Pexum nocryma: http://www.iprbookshop.ru/81474. . html.— DBC «IPRbooks»

5. BabaeB M.A. I'mapaBnuka [ DneKTpoHHBIN pecypce]: yuebHoe mocodue/ babaes M.A.—
DeKTpoH. TeKCTOBBIE nanHble.— CapatoB: Hayunas kuaura, 2019.— 191 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/81004.html.— 5BC «IPRbooks»

6. T'yceB B.II. OcHoOBBI TuIpaBIuKH [ DIEKTPOHHBIHN pecypc]: yueOHoe nocodue anst CI1O/ I'yces
B.IL., I'yceBa JK.A.— DnexTpoH. TekcToBble nanHbie.— CapatoB: [Ipodobpazosanue, 2017.—
221 c.— Pexxum poctyna: http://www.iprbookshop.ru/66394.html.— DbC «IPRbooks»

/. OueHOYHBbIE CpeCTBA

7.1. Bonnpochl Kk nepBoii py0e:kHO# aTTecTAlMU

1. [lenu n 3agaun TepMoauHamMuKu. [IoHATHE TEPMOINHAMUYECKONW CUCTEMBI.

2. TepMomHAMHYECKHE TTapaMETPBl COCTOSIHHS. Y ISNTbHBIA 00BEM, TNIOTHOCTD, AaBIICHHE, TEMIIepaTypa
(abcomoTHast TepMOAMHAMUYecKas mikana Temneparyp (KensBuna, Llenbcus)).

3. YpaBHEHHE COCTOSHUSA. Y paBHEHUE COCTOSIHHSI HJICATBHBIX T'a30B.

4. 3akonsl uaeanvHbIX razoB (boins-Mapuorra, I'eii-JIroccaka, Hlapias). O0benuHeHHOE ypaBHEHHE
MenaeneeBa-Knaneripona.

5. YpaBHEHHE COCTOSHUS PEATbHBIX Ta30B.

6.0npenenenue yaenapHOro 00bemMa CMECH.

7. I'a3oBas nocrosinHas. opmyinsl onpeneneHus.

8. TemnoeMKOCTb ra30B. 3aBUCMOCTb TEINIOEMKOCTH OT T€MIIepaTyphbl.

9. MaccoBas, MoJIbHasl 1 00bEMHAsI TEIIIOEMKOCTH. Y paBHEeHUE Maiiepa.

10. Tepmoaunamuueckuit npouecc. [lonsTue penakcanuu.

11. [lepBslii 3aKOH TEPMOAMHAMUKYU. BHYTpEHHSIS1 S3HEPTUSI CUCTEMBI.

12. O6parumeie U HeoOpaTUMBbIe Tiporiecchl. PabdoTa.

13. Bropoii 3aK0H TepMOANHAMHKH.

14. Iuxn Kapno. Tepmuuecknii KIT.

15. TepmoanHamMHuuecKre MpoLecchl peaabHbIX Ta30B. [lap u ero coiicTsa.

16. Tepmuyeckue MpolecChl HACANBHBIX Ta30B B 3aKPBITBIX cHcTeMax. V300apHblil, HM30XOpPHBIH,
anuabaTHBINA, U30TEPMUYECKUN MPoIIecChl (paboTa paciupeHus mporecca, U3MEHEHUE YHTPOIIHHN ).

17. CriocoObI nepesauu TEMI0ThI (TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUCHHUE).

18. TemmepatypHoe 101€, H30TepMHUYECKasl TIOBEPXHOCTh, CPSAHUN M HCTUHHBIN IPAJHECHT TEMIEPaTyp.
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19. 3akon Dypwre. KoadduimeHnt TemmonpoBOAHOCTH, IIOTHOCTH TEIUIOBOTO IOTOKA, KOJIMYECTBO
TEIUIOTHI.

20. TlepeHoc TEMIOTHI TEIIONPOBOAHOCTHIO IIPU CTAIlIHOHAPHOM pexkuMe. OTHOPOAHAS MJI0CKAas CTEHKA.
MHorocnoiiHas CTeHKA.

Kaprouka k nepBoii py0e:KHOM aTTecTalMH

1. 3akonbl uaeanbHbix razoB (boitnms-Mapuotra, ['eii-JIroccaka, Ilapns). OObeaMHEHHOE ypaBHEHHE
MenneneeBa-Kianeiipona.

2. MaccoBasi, MOJIbHasi 1 00BbEMHasl TEIJIOEMKOCTH. Y paBHEHUE Maiiepa.

3. lukn Kapno. Tepmuueckuii KIIJI.

4. TepMuueckue TPOLECCH HACATBHBIX Ta30B B 3aKPBITHIX cUcTeMax. 300apHbIid, W30XOPHBIH,
aanabaTHBIN, U30TEpMUYECKUil Mpoliecchl (paboTa paciIupeHus Npolecca, U3MEHEHUE SHTPOIIUN ).

7.2 Boipochbl KO BTOPO# py0e:KHOM aTTecTaluu

PeanbHble u nieanbHbIe )KUIKOCTH, OCHOBHBIE TIOHATHUS U ONIPEAEICHUS.

®dusnyeckue CBOMCTBA KUAKOCTEH. [IIOTHOCTB, YACIbHBIN BeC, 00bEM, YACIbHBIA 00BEM.

CxrmaeMocTh XUIKOCTH, Ko puuenT 00beMHOT0 CKaTHsl, TEMIIEPATYPHOTO PACIIHPEHHS.

VYnpyrocts napos xkuakocty. [loepxnoctHoe Hatskenue. @opmyna Jlamnaca.

IM'mapocratuka. ['mapocraTudeckoe napieHue (CpeaHee, UCTUHHOER).

CBolicTBa THIPOCTATHYECKOrO AaBiieHUs. OCHOBHOE ypaBHEHHME rMAPOCTaTUKU. 3aKoH [lackans.

Coobmaromuecs cocyasl. OnpeneieHne ypoBHS )KHIKOCTH B COCY/IE.

[Tpubops! 1 u3Mepenus nasineHus. IlpuHnun neficTBus nbe3oMeTpa, Ha 4eM OCHOBaH. lIpuHimn

JICUCTBHSI OCHOBHBIC (POPMYJIBI (PTYyTHBIN MaHOMETP, AU HepeHIMANTBEHBIA MAHOMETD, BAKYYMMETP).

9. HuddepenunanbHble ypaBHEHHsI pABHOBECHS KUIAKOCTH.

10. Dnropbl rTUAPOCTATUYECKOTO JAaBICHUS (TIPUHIUITBI TOCTPOSHHSI SIIOPHI).

11. T'mapocratuueckue MamuHel. [IpuHIMN AelicTBUS OCHOBHBIE (POPMYIIbI.

12. JlaBiieHue >KHIIKOCTH Ha CTEHKH TpyO. PaspriBaromnue ycwms (tpy0a, pesepByap).

13. OcHoBbl TuapoauHaMUKH. Cxema ABMIKEHUS KUAKOCTH. DiaeMeHTapHas cTpyiika. JIuaus Toka.

14. VcranoBuBIlIeeCs W HEYCTAaHOBUBILEECS JBHXKEHHE XKHUJIKOCTH. (Cxema ABMKEHHUS KUAKOCTH.
['maponnHamMuyecKkoe 1aBiIeHUE.

15. I'ugpaBnuueckue 53JI€MEHThl NOTOKAa (IUIOIIAJh JKUBOI'O CEYEHHS, CMOYEHHBIH NEpPUMETD,
THJIPABINYECKUN PaHyC).

16. Cpennsist CKOPOCTh MOTOKA. Pacxom ®KHUIKOCTH.

17. YpaBHeHue Hepa3pbIBHOCTH (U151 SJIEMEHTAPHOM CTPYHKH, TOTOKA).

18. VYpaBHenue bepHymmm 1iis 2IeMEHTApPHON CTPYHKH HI€ATbHON )KUJKOCTH (BBIBOJ YPABHEHUS).

19. VYpaBHenue bepHymu ais 31eMEHTapHOM CTPYHKH peabHON KHUKOCTH.

20. Kak ompepensieTcs mpupainieHue KHHETHYECKON SHEPTHH B ypaBHeHUE bepHyum.

21. Kak onpenensercst paboTa cuil, AEUCTBYIOLUIMX Ha 00BEM KUAKOCTH B ypaBHEeHHE bepHyim.

22. JlamuHapHOE M TypOYJIEHTHOE JBIKEHHE )KUKOCTH KpuTepuii PeitHonbca.

23. Kpurnueckoe uucino Pelinonbaca. Kak onpenensercst peskum IBUKEHUS KUIKOCTH.

24. T'mapasnmuueckue norepu Haropa. Koaddumment apcu-Beiicoaxa, A.J] AnpTiryms.

25. Mectuble motepu Hamopa. Popmyna Beiic6axa. Kak omnpenensercs ko3((UIMEHT MeCTHOrO
COTPOTUBIICHUSI.

26. IloBepxHOCTH paBHOTO AaBieHUs. PaBHOBECHE OTHOPOIHON HECKUMAEMOM KHUIKOCTH.

27. T'mapaBIMyYecKy TIIaJKUE U TIEPOXOBAThIE TPYOHI.

28. HcreyeHue XUIKOCTU MPHU MOCTOSHHOM Harope MCcTeYeHHe uyepe3 mMajoe orBepctue. OnpeneneHue
pacxoza Mnpu UCTEYEHHH.

29. Tlorepu Hamopa Mo AJTUHE IPU PABHOMEPHOM JIBUKEHHH.

30. Tpy6ompoBoasl. [TocnemoBaTensHOE U MapauIeIbHOE COSTUHEHHE TPYOOITPOBOIOB.

ONoGa~MWNE

Kaprouka ko 2 pyOexxkHO# aTTecTalUM
1. Tpubops! mist uzmepenus Aapinenus. [IpuHun neicTBus mbe3oMeTpa, Ha 4yeM OCHOBaH. [IpuHuun
JeicTBUSL OCHOBHBIE (DOPMYJIBI (PTYTHBIA MaHOMETP, TU(PepeHIMaTbHBII MAHOMETpP, BAKYYMMETD).
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2. JluddepennuanbHble ypaBHEHUS PABHOBECHS )KUIKOCTH.
3. OcHoBbI ruApoAHAMUKU. CXeMa IBMKEHUS KHUJIKOCTU. DJIeMEHTapHas cTpyiika. JInHus Toka.
4. JlaBneHue XUIAKOCTH Ha CTEHKHU TPYO. Pa3priBatomue ycunus (Tpyda, pezepByap).
Mectupie motepu Hamopa. Popmyna Beiicbaxa. Kak ompenensercs ko3(p(UIMEHT MeCTHOTO
COIIPOTHBIICHUSI.

7.3. Bonipocel K 3a4eTy no guciuminie «OCHOBbI TENJOTEXHUKH H THAPABIUKN

1. Henu u 3anaun TepmoguHaMuku. [loHsTHE TEPMOAMHAMUYECKON CUCTEMBI.

2. TepMomHaAMHUYECKHE TTapaMETPhl COCTOSIHUA. Y ISNbHBIA 00BEM, TIIOTHOCTD, AaBICHHE, TEMIIepaTypa
(abcomroTHas TepMoArMHaMHUUecKas mkana temneparyp (KenbBuna, Lenbcus).

3. YpaBHEHHE COCTOSHUSA. Y paBHEHUE COCTOSIHUS HJICATBHBIX Ta30B.

4. 3akonbl uaeanbHbIX Ta3oB (boiumsi-Mapuotra, I'eii-JIroccaka, Illapns). OObequHEeHHOE YpaBHEHUE
MenaeneeBa-Knaneripona.

5. YpaBHEHHE COCTOSHUS peabHbIX Ta30B.

6.0npenenenue yaensHOro 00bemMa CMECH.

7. I'a3oBas nocrosinHas. opmybl onpeaeneHus.

8. TermnoeMKOCTh Ta30B. 3aBUCHMOCTbD TEINIOEMKOCTH OT TEMIIEpPaTyphI.

9. MaccoBas, MonibHasi 1 00bEMHasl TEIJIOEMKOCTH. Y paBHEHUE Maiiepa.

10. Tepmoguaamuveckuii pouecc. [lorsTue penakcaum.

11. [epBslii 3aKOH TEPMOJMHAMHUKU. BHYTpEHHSISI SHEPTUS CUCTEMBI.

12. O6parumeie U HEOOpaTUMBIE TIpoIiecchl. PaboTa.

13. Bropoii 3aK0H TepMOTMHAMHUKH.

14. Hukn Kapno. Tepmuueckuit KIT/I.

15. TepmoanHamMuuecKre MpoIECChl peaabHbIX Ta30B. [lap u ero cBoiicTaa.

16. Tepmuyeckue MpoOIECCH HMACATBHBIX Ta30B B 3aKPBITHIX cHcTeMax. V300apHbIi, HW30XOpPHBIH,
ananabaTHBIN, U30TEpMUYECKUil mporiecchl (paboTa paciupeHus mpoiecca, I3MEHEHUE SHTPOIIUN ).

17. CiocoOBbI meperauu TeIuIOTHI (TEIIONPOBOIHOCTE, KOHBEKITUS, H3TYICHHE).

18. TemneparypHoe 1oJe, U30TepMUYECKasi TOBEPXHOCTh, CPEAHUIN U UCTUHHBINA TPAJAMEHT TEMIEepaTyp.
19. 3akon @ypbe. KoddhdummeHT TErIONpOBOAHOCTH, IIOTHOCTh TEIIOBOTO IOTOKA, KOJIHMYECTBO
TEIUIOTHI.

20. IlepeHoc TEMIOTHI TETIONPOBOAHOCTHIO MIPU CTAIMOHAPHOM peskuMe. OHOPOAHAS TUIOCKAs CTEHKA.
MHorocnoiHas CTeHKa.

21.PeanpHble U UI€ANBHBIC )KUIKOCTH, OCHOBHBIC TTOHATHUS M OTIPE/ICICHUS.

22 .Dusnveckre CBONCTBA KUIKOCTEeH. [I10THOCTD, yaenbHbIN Bec, 00beM, YIEIbHBIN 00bEeM.
23.CxxumaeMocTb xuakoctr, Koaddumumert o00beMHOTO cKaTHsI, TEMIIEPATYPHOTO PAaCITUPEHUSI.
24.Yupyrocts napoB xxuakocT. [ToBepxHocTHOe HaTskeHHe. Dopmyna Jlamaca.

25.I'mapocraruka. ['uapocraTudeckoe AaBiieHNe (CpeaHee, UCTHHHOER).

26.CBolicTBa ruipocTaTideckoro napieHus. OCHOBHOE ypaBHEHUE THAPOCTaTUKH. 3akoH [lackas.
27.Coobmraromuecs cocyabl. OnpesesieHue YpOoBHSI JKUIKOCTH B COCY/IC.

28.11pubops! ans u3MepeHus AaBieHus. [IpuHIMI IeHCTBUS NMbe30METpa, Ha YeM OcHOBaH. [IpuHimn
JICUCTBHSI OCHOBHBIC (POPMYJIBI (PTYTHBIN MaHOMETP, AU HepeHIMATEHBIA MAHOMETD, BAKYYMMETP).
29./luddepennpanbHble ypaBHEHUS] pAaBHOBECHUS JKUIKOCTH.

30.2mr0pbl THAPOCTATUYECKOTO NAaBICHUS (TIPUHIIUAITBI TOCTPOSHHSI STIFOPHI).

31.I'mapocratuyeckue MaminHbl. [IpuHIMN AecTBUS OCHOBHBIE (POPMYIIHI.

32.]laBneHue )KUIKOCTH Ha CTCHKHU TpyO. PaspeiBaromue ycunmust (TpyOa, pe3epByap).

33.0OcHOBBI THApOIMHAMHUKH. CXeMa ABMKEHHS KUAKOCTH. DJIeMeHTapHas cTpyiika. JInuaus Toka.
34YcraHoBuBIICECS ¥ HEYCTAHOBUBINEECS IBIDKEHHE IKHAKOCTH. (CXxema JBIWKEHHS KHIKOCTH.
I'inponnHamuueckoe AaBieHUE.

35.I'mapaBindyeckue dSJEMEHTHl TMOTOKa (TUIOIMIA[h JKMBOTO CEYEHHUS, CMOYCHHBIA TIEpUMETD,
TUIPABIMYECKUN pasnyc).

36.CpemHsisi CKOPOCTh TOTOKA. Pacxo )KUIKOCTH.

37.YpaBHeHHE HEPA3pPBIBHOCTH (IS DJIEMEHTAPHON CTPYHKH, TOTOKA).

38.YpaBHeHnue bepHymum Ais 3eMeHTapHOM CTPYHKH UeaabHOM KUAKOCTH (BBIBOJ] YpaBHEHHUS).
39.VYpaBHenne bepHymm aiist 2IeMEHTapHOW CTPYHKH peaTbHON JKHAKOCTH.
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40.Kak ompenensercs npupamieHue KMHeTUYECKON YHEPTUU B ypaBHeHUe bepHymin.

41 Kak omnpenensieTcst paboTa Cul, ICUCTBYIONINX HA 00hEM KUIKOCTH B ypaBHeHHE bepHymu.
42.JlamunaapHOe U TYpOYJICHTHOE IBI)KEHHE KUIKOCTH KpuTepuil PeliHonbca.

43 Kpurtnueckoe uncino Pelinonbaca. Kak onpenensiercs pesxum IBUKESHUS )KUKOCTH.

44 T'unpasnmuueckue norepu Hanopa. Koaddumment lapcu-Beiicbaxa, A.Jl AnpTiryss.

45.Mectapie motepu Hamopa. Dopmyna Belicbaxa. Kak onpexpensiercs Ko3(p@HUIMEHT MECTHOTO
COTIPOTUBIICHUSI.

46.TToBepxXHOCTH PABHOTO JaBJieHUs. PaBHOBECHE OHOPOTHOM HEC)KMMAECMOM KHUIKOCTH.
47.T'napaBiudecKy TIaIKUE U MIEPOXOBaThIe TPYOHI.

48.VcteyeHne *KHUAKOCTH IPU MOCTOSIHHOM HAarope HCTeUYeHue depe3 majoe orBepctue. OmnpeneneHue
pacxo/a Mpu UCTEYCHHH.

49.I1otepu Hamopa Mo AJIMHE TPU PABHOMEPHOM JIBUKCHHU.

50. Tpybonposossl. [locienoBarensHoe U apauieIbHOE COETUHEHUE TPYOOIPOBOIOB.

OO0pa3en OuseTa K 3a4eTy N0 AUCHUIIMHE

T'PO3HEHCKMUI T'OCYIAPCTBEHHbBII HEGTSHOW TEXHUYECKWUIA YVHUBEPCUTET
KA®E/IPA "TEIIVIOTEXHUKA U I'MJ[PABJIUKA"

JucuuniamHa Mexanuka. MexaHnKa ;KUIKOCTH U rasa

CemecTtp - 2

['pynma JYH-20

Bujer Nel (k 3aueTy mo JUCIUILINHE)

1. | 3akor ®Dypre. KoddpdunumeHT TEIIONPOBOMAHOCTH, IIOTHOCTh TEIJIOBOIO  ITOTOKA,
KOJMYECTBO TEIJIOTHI.

2. | [Ipubops! s n3mepenus napicHus. [IpuHIMI qeiCTBUS The30MeTpa, Ha YeM OCHOBAH.
[TpunHnmn neiicTBus ocHOBHBIE (GOPMYIIBI (PTYTHBIM MaHOMETP, HuddepeHInanIbHbII
MaHOMETP, BAKYYMMETD).

3. | YpaBuenue bepuymiau 15 an1eMeHTapHOM CTPYHKH peasibHOM JKUIKOCTH.

4. | Kputnueckoe unciio PeltHonbaca. Kak onpenensiercs pe:xxum IBUKEHUS KUIKOCTH.

3aB. kageapoii «TenJIOTeXHUKA M THAPABIUKA) P.A-B. Typ.ayes

Kpurepun oneHky 3HAHMH CTYICHTOB HA 3a4eTe

Ouenka «3a4TeHO0» BBICTABIISIETCS CTYJAEHTY, KOTOPBIH

- IPOYHO YCBOMWJ MPEAYCMOTPEHHBIN TPOrPaMMHBIN MaTepual;

- IPABUJILHO, aPTYMEHTUPOBAHO OTBETUII HA BCE BOIIPOCHI, C IPUBEICHUEM IIPUMEPOB;

- TMoKa3aj ray0o0KHe CUCTEeMAaTH3UPOBAHHBIC 3HAHUS, BIAJCET MPUEMaMH PACCYXKIACHUS U COMOCTABIISET
MaTepUall U3 Pa3HbIX UCTOYHHUKOB: TEOPUIO CBS3BIBAECT C MPAKTUKOW, IPYTMMHU T€MaMHu JAHHOTO Kypca,
JIPYTUX U3YyYAEMBbIX MPEIMETOB

- 6e3 OmMOOK BBIMOJIHUI MPAKTUYECKOE 3a/IaHuE.

OO0s3aTeTbHBIM YCIIOBUEM BBICTABJIICHHOW OIEHKH SIBJISIETCSl TIpaBUJIbHASL Pedb B OBICTPOM HIIU
YMEPEHHOM TEMIIE.

JIONOTHUTENBHBIM YCIOBHUEM MOJIYYEHHUS OLICHKH «3a4TE€HO» MOTYT CTaTh XOPOUIME YCIEXU MPHU
BBITIOJTHEHUH CAMOCTOATEIBHONW U pacueTHO-rpaduueckoi paboThl, CUCTEMAaTUYeCKasi akKTUBHAsI paboTa
Ha J1a00PaTOPHBIX 3aHATHSX.

OueHka «He 3a4YTEHO» BBICTABIISIETCS CTYIEHTY, KOTOpbId He crnpaBwica ¢ 50% BOMpocoB u
3a/IaHui OWIIeTa, B OTBETaX Ha JAPYTrHUe BOMPOCHI JIOMYCTHII CYIIECTBEHHBIE OMMOKN. He MOXeT OTBETUTH
Ha JIONIOJIHUTEIIbHBIE BOIIPOCHI, IIPEIIOAKEHHBIE ITPETIO1aBaTENEM.

OneHnBaeTCsl Ka4YeCTBO YCTHOW M MHUCHbMEHHOW pEYM, KaK M MPU BHICTABICHUM TMOJIOKUTEIBHON
OLICHKH.
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8. YueOHO-MeTOAMUYEeCKOe U MH(OPMAIITUOHHOE OOecliedeHne JUCIUILTUHbI

a) OCHOBHAas JIUTeparypa

1. Tnyxoe B.C. OcHoBbl THUIpaBIuKH U TemoTexHuku: Paszmen 1. OcHoBbl ['mapaBiuku
[DnexTpoHHbIH pecypc]: yueoHoe nmocooue/ ['myxos B.C., qukoii A.A., lukas U.B.— DnekTpoH.
TEKCTOBbIC  JlaHHbIe.—  ApMaBup: ApPMaBUPCKHM TOCYAapCTBEHHBIM  MeAaroruyecKui
yauBepcuteT, 2019.— 293 ¢.— Pexxum noctyma: http://www.iprbookshop.ru/82447 . html.— 9bC
«IPRbooks»

2. Annpees B.B. Temnorexnuka [DnekTpoHHbIN pecypc]: yueOuuk/ Aunpees B.B., Jlebenes B.A.,
CnecusueB b.1.— DnektpoH. TekcroBbie nanubie.— CII6.: HarponansHelit MUHEpaIBbHO-
ceIpbeBoil yHHBepcHuTeT «I opHbIit», 2016.— 288 c.— Pexxum pocryna:
http://www.iprbookshop.ru/71706.html.— 3BC «IPRbooks»

3. TexHuueckas TepMOIMHAMUKA M TEIUIOTEXHHUKA [ DJICKTPOHHBINA pecypc]/ — DIEKTPOH.
TeKCTOBbIC laHHbIe. XaieHko A.A., Kanunnuenko M.1O., BucnoryzoB A.H.— CtaBponoJib:
Cesepo-Kaskasckuii penepanbubiii yausepcuret, 2017.— 107 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/75606.html.— 3BC «IPRbooks»

4. CaunoBckux A.I'. ['mapasnuka [DneKTpoHHEIH pecypc]: yaeoHoe mocooue/ CaBuHOBCKHX AT,
Kopo6eitnukosa N.1O., HoBukosa J[.A.— D1eKTpOH. TEKCTOBBIC JaHHBIE.— Yens101HCK,
Caparos: FOxxHO-Ypanbckuil MHCTUTYT yIpaBieHUs U SKoHOMUKH, Al [Iu Op Menua, 2019.—
168 ¢.— Pexxum mocryma: http://www.iprbookshop.ru/81474.html.— DBC «IPRbooks»

5. babaes M.A. I'mapasiuka [DnekTpoHHbIN pecypc]: yueOHoe nocobue/ babaeB M.A.— DneKTpoH.
TekcToBble naHHble.— CaparoB: Hayunas kuaura, 2019.— 191 c.— Pexum noctymna:
http://www.iprbookshop.ru/81004.html.— DBC «IPRbooks»

6. I'yce B.II. OcHOBBI TUapaBIUKH [ DIEKTPOHHEIHN pecypc]: yueOnoe nocodue ans CIIO/ 'yces
B.IT.,, I'yceBa JK.A.— DnekTpoH. TekcToBbIe nanHbie.— CapatoB: [Ipodobpazosanue, 2017.—
221 c.— Pexwum goctyna: http://www.iprbookshop.ru/66394.html.— 3B5C «IPRbooks»

7. T'yces B.I1. OcHOBBI THIpaBIUKH [ DIEKTPOHHEIN pecypc]: yaeoHoe mocobue s CITO/ I'yces
B.IT.,, I'yceBa JK.A.— DnekTpoH. TekcToBbIe nanHbie.— CapatoB: [Ipodobpazosanune, 2017.—
221 c.— Pexum goctyna: http://www.iprbookshop.ru/66394.html.— 3B5C «IPRbooks»

8. Maugrii B.II. [IpakTukym no ruapasiuke [ DIeKTpOHHBIN pecypc]: yueOHoe mocodue ams
cllylaTesiei, KypcaHToB U cTyeHToB Cubupckoit moxapHo-cnacarensHoi akagemuu I'TIC MUC
Poccun/ Mansiit B.I1., MacaeB B.H.— DnekTpoH. TekcToBbIe 1aHHbIe.— JKene3HOropek:
Cubupckas noxapHo-crmacatenbHas akagemus [ TIC MUC Poccun, 2017.— 120 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/66924.html.— 3bC «IPRbooks»

0) 1OMOJIHMTEIbHAS JIUTEepaTypa

1. CrosnoB H.U. Teopetnueckue OCHOBBI TEINIOTEXHUKH (TEXHUUYECKAsi TEPMOANHAMUKA U
TEIIOMaccooOMeH) [ DneKTpoHHBIN pecypce]: yuebHoe nocodbue/ CrossnoB H.M., Cmupnos C.C.,
CmupHoBa A.B.— DnekTpoH. TekcToBble JaHHble.— CTaBponoib: CeBepo-KaBkasckuit
dbenepanbublit yHUBepcuTeT, 2014.— 226 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/63139.html.— 3B5C «IPRbooks»

2. Manas O.M. TexHuuecKkas TEIUIOTEXHUKA [ DJIEKTPOHHBIN pecypc]: yueOHoe mocooue/ Mamnas
9.M., I'onukos [[.B.— DOnekTpoH. TekcToBble AaHHble.— CapatoB: CapaTOBCKHN
rOCyJIapCTBEHHBIN TexHndeckuil yauBepcutet nmenn 10.A. Tarapuna, DbC ACB, 2014.— 90
Cc.— Pexum nocryma: http://www.iprbookshop.ru/80120.html.— 3BC «IPRbooks»

3. Kysneno B.A. OcHOBBI THIpOTa30AMHAMUKH [ DIEKTPOHHBIN pecypc]: yueOHoe mocodue/
Ky3HenoB B.A.— DnekTpoH. TekcToBble JaHHbIe.— benropoa: benropoackuii rocy1apcTBEHHBIN
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TexHosoruueckuii yausepcurer um. B.I'. Illyxosa, 9bC ACB, 2012.— 108 ¢.— Pexxum nocryma:
http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

Ky3nueroB B.A. OcHOBBI THAPOTa30JUHAMIKY [ DIEKTPOHHBIN pecypc]: yaeOHoe mocobue/
Ky3nenoB B.A.— DneKkTpoH. TeKCTOBbIE aHHbIe.— benropoa: bearopoackuii rocygapCTBEHHBIN
texHosiorndeckuii yaupepcurtet uMm. B.I'. lllyxoBa, 9bC ACB, 2012.— 108 ¢.— Pexxum noctyma:
http://www.iprbookshop.ru/28374.html.— 3BC «IPRbooks»

Kapemun B.C., Typayes P.A-B., HcaeB X.A. I3MepeHne ruipocTaTHYECKOro IaBiICHUs U
IKCIEpUMEHTAIbHOE MATBEpKAeHHE 3akoHa [lackamns.- Meron. yka3. k 51a6. padore M3x. [THU
2009 r.

Hcaes X.A. Pemenue TunoBsIx 3agau 1o ruapoauHamuke. Meron pekom. Msa. I'THU 2007 .
Hcaes X.A., Maromanoa M.X. I'mpponunamuka Kypce nexuuii.- U3n. I'THU 2010 r.

P.A-B. Typnyes, M.3. MagaeBa Metonuueckue ykazanus / TepMoauHaMU4YecKre mapameTpsl U
MPOIECCHI UCATbHBIX Ta30B. 3aKOHBI UJICAJIBHBIX Ta30B U ra3oBbie cMecu. [ THH.- 2005, 44 c.
HcaeB X.A. Pemenue TUIIOBBIX 3a7a4 1O THApPaBIUKe (TuaApocTaTka). MeTon pexom. M3,
I'THHM 2008 r

10. HcaeB X.A., MaromanoBa M.X. I'mapoaunamuka Kypc nexnwmii.- M3x. TTHU 2010 r.

11. Manaea M.3. Maromanosa M.X. [lopurneBsie u 1ieHTpoOekHbBIE Hacockl. [IpumMepsl pacuera.
Merton pexom. U3n. I'THU 2007 r.

12. MaromazgoBa M.X. McaeB X.A.MeToandeckne yKa3aHus K BBITTOJHEHUIO KOHTPOJIBHBIX PadoT 1Mo
aucuuruHe «['uapaBiukay.

13. Kapenun B.C. Typayes P.A-B Onpenenenue onbITHBIM ITyT€M CllaraéMbIX ypaBHeHUs /.
bepnymnu Meton. ykas. k n1a6. pabote 3. [THU 2010 r.

14. Ky3ueuoB b.®, TypnyeB P.A-B., Maromagosa M.X. [IepBbIli 3aKOH TEPMOJMHAMHUKHU B
MPUJIOKEHUH K PEIICHUIO OJTHOTO U3 BUJAOB TEXHUYECKUX 3a/1a4d. MeTo. ykas3. K J1ab. pabote M3,
I'THU 2009 .

B) IPOrpaMMHOe 1 KOMMYHMKALIMOHHOE o0ecleyeHue

1. DAeKTpOHHBINA KOHCIEKT JIKIIHA
2. KoMmbroTepHbIe IPOTpaMMBI JTSI BEITIOJTHEHUS JIAOOPATOPHBIX padoT.

r) HurepHer pecypc - www.gstou.ru smexrporHas 6ubmmoreka IBC «IPRbooks,
“KoncynbTaHt cTyaenrta”, “ibooks”

borisov.3dn.ru>_1d/0/10_2-Gydravlika-Le.pdf
forest-college.ruyfiles/uchebn-mat-1/tehnich ...
firing-hydra.rusindex.php...

twirpx.com»file/189316/
gidravlika.3dn.ru>index/kurs_lekcij/0-4
hydrol133.narod.ruslecture/og_lec 04.pdf
shporgaloshka.ucoz.ruygidravlika-konspekt ...
borisov.3dn.ru>_1d/0/10 2-Gydravlika-Le.pdf

9 | allformgsu.ruyKaranor daiinosyJIekuus mo ruapaBaInKe
10 | hydrol133.narod.ru>lecture/og_lec_04.pdf

11 | eknigi.org>nauka i...termodinamika-i-teploperedacha...
12 | booksgid.coms...tekhnicheskaja-termodinamika-i.html
13 | termopower.rustehnicheskaya-literatura/126-lekcii. . .

14 | techliter.ruy...lekcii/termodinamika. . .teploperedacha. ..

O INO|OIBWIN|F-
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http://www.gstou.ru/
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMUhfp_zUH8NCR52Uo3EJUEjJ-jVh_34g0&data=UlNrNmk5WktYejR0eWJFYk1LdmtxcXU0b21RREFuMjA5SWdDZ0tYQTdPR1NGeWFIdGtoSENnMGdEcWtTSUZoMXpETHBRd3BBRklSX3JTRFlIVmo0Qm9VeVN0RUpzcm4x&b64e=2&sign=07bc1f337abde3eeac5b10212e50f5a1&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474582928&mc=3.984348238943493
http://borisov.3dn.ru/_ld/0/10_2-Gydravlika-Le.pdf
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1244.rjFKiOh0jlSpfTuQasy2WupxtciZhNU7CcjXfaGzwxXj22cUs6E28EjXATHKEsDPn_aHmGXaOnvBcsq16wjwkQ.295b3bb6ed860689982eee78c5d5ad76319e2988&uuid=&state=PEtFfuTeVD4jaxywoSUvtB2i7c0_vxGdxRuXfLZHQfBNCJIHCARR3JVSUMB29ZxMMSiu1KWnki_F2dTsQLMVrKypJ-vihqM9&data=UlNrNmk5WktYejR0eWJFYk1LdmtxdTlKSU1ENno5SmhiWG1hcmRXSXBVeGhsV2VPLXdXVktFSGdvck1iVFQ4VHprbkdyR0RZdV9teHF3NXVvc1NRZ0p2Q0QwUHpqZUZiN29UNkJNT2RNOXc&b64e=2&sign=614f38639aabe9e1f4bda4bff30ceb75&keyno=0&cst=AiuY0DBWFJ5Hyx_fyvalFHqQPjZqZ_UyM90SQ8BtMFctorHuKSaM7DE70bahmdFOGHCeohvtqBMEjJyUI3xGUXeOP8bcXtwkxYngR1x9dbsR2S_PGyzAJyNLN0r_lIvB_WwP6dccyNZSr5qtlLnAMUP5pi55asFzH0qewpa_xxal7mqmt-g88Pltp1aOBRwNLx-AvWaOhRnTsGzkq-65aRKe-pHkgZnMo-M7JqN2L39sCB6c6j4mZoBELwRHAe8V4nygargPDMdUySBWkDaRj0HO3z3uebTYGxi2FZmTswU&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kpKhQG8blQWB9u0NZMIXjJ2D9f-S5CI9F-7fq7TGP8i3e5mJsKA9swdZGgsqBfyV5RPT60UArTo1YSFZvltvaMDYEchYfbpJ8Gov6Ce55liFvTX7pOTZhlXbHV3j3mAZAz9edmGsc49wQKW90ulh2hDhMBlODISzz3K6ycBkPXFrtiKsiMdrWEJVTkCeTSoFvbeyXYEqUYhHyE-hpypo2IGqQD5qBDssIoLUCA_B_HN2hR50ErWfk0Bw&l10n=ru&cts=1479474592360&mc=4.133931406291106
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9. MarepuajbHO-TEXHMYECKOE oOecnevyeHue TUCIUNIMHBI

Krnacc ¢ mepcoHaJlbHBIMH KOMITHIOTEPAMH JIJISl TMPOBEJCHUS BHUPTYAIbHBIX J1a0OpaTOPHBIX PabOT U
MPAKTUYECKUX 3aHATUH IO AUCUUIUIMHE MexaHuka. MexaHuKa :KUIKOCTH M rasza

Paznen Tepmogunamuka (Hanuuue odopynoBanus u TCO)

1 JlabopaTophsbrit komiieke "Terutonepenayda nmpu kouBekiuu u ooayse" TITK-010-9JIP-01
(9 maGopaTopHbIX paboT)

1. Temonepenaya npu KOHBEKIIUH U 001yBe crepxHs (Pearbras)

2. Temnonepenaya npu KOHBEKLIUHU U 00/1yBe paauaropa (Pearvras)

3. Temnonepenaya npu KOHBEKIUU U 001yBe 1mapa (Pearbras)

4. Temnomnepeaaya Mpu KOHBEKIIUU U 00/yBe TIaCTUHBI (Peanbhast)

2 VYuebHo-nabopaTopHblii kKoMiuieke «TemioooMeHHuKn» (4 1abopaTOpHBIX PabOTHI)
1. HccnenoBanue TpyOuaToro TermnoooMeHHuka (Peanbhas)
2. HccaenoBaHue TNIACTHHYATOTO TEIUIOOOMEHHUKA (Peanvuas)

3 BuptyansHbiii mporpaMMHBIi T1abopaTtopHblid komiuieke "Termnorexnuka" (6 nadop. pador)
BJIP_Ne]. I1epBblii 3aKOH TEPMOJIMHAMUKH B MPUIIOKEHUHU K PEIICHUIO OJTHOTO U3 BUIOB
TEXHUYECKUX 3a71ay;

BJIP Ne2. Onpenenenue napaMeTpoB BIAKHOTO BO3/1yXa;

BJIP MNe3. VccnenoBanue mporecca UCTEUSHHS BO3IyXa Yepe3 CY>KHUBAIOIIEECs COILIO;
BJIP_Ne4. Onpenenenue ko3¢ GuiieHTa TeraonpoBOJHOCTH TEIION30IALIMOHHOTO MaTepraa,
BJIP_NeS. Tennooraaua BEpTUKAIBHOIO IIMIMHPA IPU €CTECTBEHHOW KOHBEKIINH;

BJIP_N26. VccrnenoBanue MpoieccoB TEMI000MeHa Ha TOPU30OHTATILHOM TPYOOIIPOBO/E.

4 BuptyanbHblii yueOHbIN KOMIUIEKC « TemioBbIe AIEKTPOCTAHIIMM

5 KoMILIeKT I1aKaTOB 560x800 My, M306pakeHne HAHECEHO HA ILIACTUKOBYIO OCHOBY TONIIUHON 4 MM U
pasmepom 560x800 mm. M3o6pakeHne obagaeT BOJOCTORKIME cBoiicTBaMu. Kaxkaplii mrakatT MMeeT 3JIeMEHTHI
KpEIUIEHHS K CTEHE.

5.1 | Texuuueckas TepmoguHamuka (16 mit.)

5.2 «TerutomaccooOmen» 16 miIr.

6 DJIeKTPOHHbBIE MJIaKaThl J[eMOHCTpallMOHHBIE KOMIUIEKCHI Ha 0a3e MyJIbTUMEINA-TIPOCKTOPA
(KOMIUTEKT 3JIEKTPOHHBIX IU1akaToB Ha CD, mynstumenua-npoekrop BENQ, HoyTOyK, 3kpan
1,5x1,5 m):):

a. TexHnuueckas TepMoanHaMuKa (86 mirt.)

o

TenmomaccooOmen (122 mit.)

IIpe3enranuu:

Temnonepenaua

TenaoBbie U aTOMHEIC OJICKTPOCTAaHIIUN

Z[BI/IF aTCJIM BHYTPCHHET'O CrOpaHusl

DU3HKO-XMMHYECKHE OCHOBBI COBPEMEHHON dHEPTreTUKHU

DHeprocbepekeHre U ee polib B )KU3HU o0miecTBa (52 cnaiiios);

Meponpusitust 1o 3HeproddpHEeKTUBHOCTH U dSHeprocOepexenuto (20 cnaiiios);

N[OOI~ WIN -

Oco0eHHOCTH peaTu3aliy IporpaMM HeprocoepexeHus U sHepreTuaeckon 3¢ HeKTUBHOCTH
JUIst OI0JDKETHBIX opranm3aiuii (9cnaiinos);

e}

Oueprodanancsl TOP ux cocrosinue u knaccuduxanus (11 cnaigon);

PacuetHbIil aHanmu3 YHEPreTHUECKUX MTOTOKOB U OanancoB (11 craifoB)

17




Paznea I'mapaBauka (Haymmuue o6opynoBanus u TCO)

TunoBoi KOMILUIEKT y4eOHOT0 000py10BAHMS: CTEH/ TMAPABJINYECKUI YHUBEPCATbHbIN
"JIKcnepuMeHTAIbHAs MeXaHuKa kuakoctu' IMIK-09-14J1P-01
(14 maboparopHbIX padboT)
1. VYpasuenue bepuymnu. TapupoBka pacxonomepa Beurypu. (Pearvhas)
2. Omnpenenenue ko3 uUIeHTa TUAPABINIECCKOr0 TpeHus B TpybonpoBoae (Pearvhast)
3. HccnenoBanue pexuMa JBYKEHHS KUIKOCTH» (Peanvhas)
4. Ompenencuue kKo3QpdUIMEHTA MHIPABINIECKOT0 TPeHHs B TpydonpoBoe (Peanvras)
5. Mecruble conpotuBnenus. (Pearvras)
6. IlpoxoxaeHue KUAKOCTH Yepe3 Cyxarollee YCTpOoHCTBo - nuadparmy (PeanvHas)

TumnoBoii KOMILIEKT y4eOHOro odopyaoBanus: «M3mepenne 1aBJjieHnii, pacxoa0B U
TeMnepaTyp B cuctemax razocuadoxkenusp» UCI IPT-012-12JIP-IIK
(12 naboparopHbIX padboT)
1. JluHaMuyeckue XapakTEepUCTUKU TEPMOPEIUCTUBHOIO Mpeodpa3oBates (PyUYHOU peKUM
u3mepennit) (Peanvras)
2. TlpuGopsl uamepenus nasieHus. CTpenouHbii geopMaliMOHHBIA MaHOMETp. JlaTanuk
JTABJICHUS MTbE30PE3UCTUBHOTO TUNA. (Peanvhas)
NzyueHnue cocoba n3mMepeHus pacxojia ra3a rno MeToay oTcedeHHoro oorema (Peanvras)
4. W3ydenwue criocoba u3MepeHus pacxoja rasa: pacxogaomep, poramerp. CueT4uk rasa.
(Peanvrnas)
5. HMsyuenue criocoba u3mMepeHus pacxoja rasa 1no usmMepurenbHon auadparme (Peanvhas)
6. CHsaTHe XapaKTepUCTUKH KoMIipeccopa (PeanvHas)
7. W3ydeHue pelyKIMOHHOrO KianaHa (Peanvuas)

w

Bupryaabnsie jaboparopabie padorsl (BJIP):

IIporpammublii 1a0opatopHblii komiuieke "I'mapaBiauka' (Teeps 2016 1.):

MNel. 1 VIamepeHue ruipocTaTUYeCKOro JaBICHUS, SKCIIEPUMEHTAIBLHOE MTOATBEPKICHUE
OCHOBHOT'O YpaBHEHMsI TUAPOCTATUKU U 3akoHa [lackans (2016);

MNel.2 VI3yueHue OTHOCHTEIBHOTO MOKOS JKUIKOCTH MPH BpalaTeabHOM JIBKeHuH (2016);
Mel.3 OmnpeneneHre ONMBITHBIM ITyTEM cllaraeMbix ypaBHeHus /l. bepnymnu npu
YCTaHOBUBIIEMCS] PABHOMEPHOM JIBIXKEHUU >kUIKOCTH (2016);

MNel.4 V3yueHue ruipaBiInuecKuX COMPOTUBIICHUN HAOpHOTO Tpybomposoaa (2016);

MNel.5 DxcrniepuMeHTanbHas WUTIOCTPAlKs JJAMUHAPHOTO U TYpOYJIEHTHOTO PEKUMOB JIBHXKEHUS
xuakoctu (2016);

MNel.6 V3yueHue ucTeueHus )KUJIKOCTH YEpE3 MaJlble OTBEPCTUSI B TOHKOW CTEHKE Y HACAJKH IIPU
IIOCTOSIHHOM Hariope B atMocepy (2016);

Nel.7 DKCIIEpUMEHTAIBHOE U3Y4YEHHE MPSMOTO FHAPABIMYECKOrO y1apa B HATOPHOM
TpybompoBoe (2016);

MNel.8 N3ydenue GpuiabTpaliiy B ecuaHOM I'pyHTe Ha yctaHoBke apcu (2016).
Nel.9.BuptyansHas nabopatopHas padota «OmnpesiesieHre ONBITHBIM ITYyTEM ClIaraeMbIX
ypaBHeHus J1. bepHyiM npu ycTaHOBUBIIEMCS HEPaBHOMEPHOM JIBUKEHUH SKUIKOCTH B
HaropHoM TpyOompoBoie - 7 ceueHui». «llocrpoenue aquarpammel J1.bepaymmmy (2016).
Nel.10 «DkcnepuMeHTaIbHOE OIpeiesIeHue CKOPOCTEN B CEYeHUH KpyTiioi TpyOsD» (2016).
Bpuaenko. YueOHblil TEepMHHAI» ¢ KOMILJIEKCOM BUPTYAJbHBIX JIA0OPATOPHBIX PadoT:
MexaHuka KuJIKOCTH U ra3a. (2016)

JlabopaTtopuas Nel «Ormpezenenne ruipocTaTuueckoro aapienus xuakoctny» (C-Tletepo.).
JIaGoparophnast Ne2 «OmnpezeneHue IIOTHOCTH HECMEIIMBAIOIIUXCS € BOAOH skuakocteit» (C-
[Terepo.).

JIa6oparopnas Ne3 «I'mapasnuueckuii npecc(C-Ilerepo.).

JlabopaTtopHas Ne4  «Cuina gaBiaeHus KUAKOCTH Ha TUIOCKYIO ToBepxHOCTHY (C-Iletep0.).
JIaGoparophnast Ne5 «OTHOCUTENBHOE paBHOBECHE KUAKOCTH BO Bparfaromemcs cocyae» (C-
[Terepo.).

JIaGoparophnas Ne6 «IlocTpoeHre HaOPHOH U MbE30METPUUYECKOM JIMHUI JUIs TpyOOonpoBoaa
conpotusnenus» (C-Ilerepo.).

JlaGoparopHnast Ne7 «Omnpeznenenue pexuma auxkeHus xuaxkoctn» (C-Ilerep0.).
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JlabopaTopHas Ne§8 «Omnpenenenre 3aBUCUMOCTH MEXTY THAPABINYECKUM YKIOHOM M CpeTHEH
CKOPOCTBIO TP TypOyseHTHOM ABMkeHHH Boabl (C-Iletepo.).
JlabopaTtopHas Ne9 «lccnenoBanue pexxuMoB uctedeHus xuakoctn» (C-Tletepo.).
JIaGoparopnast Nel0 «Ompenenenne tuHaMHYECKUX KO3 PUIIMEHTOB AT ONpeAesIeHUs pacxoaa
xuakoctn» (C-Tletepo.).
3.1 BupryaabHas jadoparopus ""T'mapasimyeckoe MoJeJJMPpOBaHue KOJIbIEBbIX
BoaonpoBoaHbIX ceteii" (TBepp 2016 1.)
«['uppomalimHel U rUIPONPUBOIBDY; «MccaenoBanne OTKPHITOro NOoToKay; «I uapasinueckoe
MOJIETTUPOBAHUE KOJIbLIEBBIX, TYITMKOBBIX, WJIM KOMOMHUPOBAHHBIX TPYOOIIPOBOIHBIX CETEH».
[IporpaMMHBIil 1abopaTopHbIi KomIuieke "I 'napasnuka”
1. Konbueas ceTh 2 KoJbI1a; (6 MOI0KESHUN)
2. 8. KoMOmHMpOBaHHAas CETh;
3. 9. TynukoBas ceTh, mojioxkeHue 1; (3 mogoxxeHus ).
Bupryanbnas n1adoparopnas padora (BJIP) «MccaenoBanne oTKpbITOro notoka» (Jorok 15
M) (TBepb 2016 r.) B cocTtaB BXOJUT CeMb MOIYJICH:
[To3BossieT uccneoBaTh OTKPBITHIE TOTOKU B CIAEAYIOLUIUX MMAPOTEXHUUECKUX COOPYKEHHUAX !
1). be3 KoHCTpYKITUI 11O IMHUU TTOTOKA;
2). BopocnuB ¢ LIMPOKKUM IIOPOTOM;
3). BomocnuB npakTu4eckoro mpoQuis;
4). [IpssAMOYTOIBHBIN BOJIOCITHB;
5). TpamneuennaabHbBIN BOJTOCITHB;
6). Bonocnue TomcoHna;
7). Hopoxnas TpyOa;
8) [loamocToBOE pycIo.
B kaxtccoom u3 modyneit no 8 eapuanmoe 3adanuii, écezo 64 eapuanma nadopamopnvix padoom
Nel «Onpenenenne ko3 PuureHTa MIEPOXOBATOCTH OTKPHITOTO MPU3MATHYECKOTO PYCIIa.
No2: «OrneHka 3HEPreTUYECKOro COCTOSHUS MOTOKA U MTOCTPOCHUE KPUBBIX CBOOOIHOM
ITOBEPXHOCTU».
Ne3: «Onpenenenue kodddunmeHTa pacxoga MPsIMOYTOJIBHOTO BOJOCINBA C TOHKOW CTEHKOI
Ne 4: «MccnenoBanue IBMKEHUS [TOTOKA BOJABI YEPE3 BOJIOCIINB € IIMPOKUM TIOPOTOM.
Ne 5: «Onpenenenue K03PPUIMEHTOB pacxoia BOJIOCINBA MPAKTUYECKOTO MPODUIIL»
Ne 6: «M3yuenue ucreyeHus BOJbl U3 JOHHOI'O HAIIOPHOI'O OTBEPCTUS (MU3-TIOJ LLIUTA)».
Ne 7: «MccnenoBanre COBEPLUIEHHOTO TMIPaBIMYECKOTO IPBLKKa
Bupryanbnas nadoparopus «'mapomammubp (TBeps)
2.1 «KaBuTanoHHbIe UCIIBITAHUS IEHTPOOEKHOTO Hacocay (2016);
2.2 [TapameTpudeckue UCIBITaHUS IIEHTPOOeKHOTO Hacocay (2016).
2.3 Ucnbitanue Heperynupyemoro oobemuoro Hacoca (2003);
2.4 UcnpiTanue THAPONPUBOIA ¢ 00beMHBIM perynupoBanuem (2003);
2.5 VcnplTaHUM THIPONPUBO/IA MOCTYNATEIbHOIO IEHCTBHS C IPOCCENIbHBIM PETYJIMPOBAHUEM
(mapannenbHOe BKIFOUeHHUE apoccens) (2003);
2.6 VcnipITaHNK THIPOTIPUBO/IA TIOCTYNATEILHOTO ACHCTBUSI C POCCEIBbHBIM PEryIUpOBaHHEM (
rocJeioBaTenpHoe BKIoUeHue poccenist) (2003);
2.7 Ucnipitanus ruapoauHamudeckoit nepeaaun (2003);

4 KomniekTsl i1akaTos

4.1 | Kommiekt miakatoB «I napasivka u rugponpuBoay (16 mr.) (pazmep 560x800 mm):
N3o0pakeHne HaHECEHO HA IUIACTUKOBYIO OCHOBY TOJIIUHON 4 MM 1 pazmepoM S60x800 mMm.
N306pakenne o0aaaeT BOAOCTOMKUME cBoiicTBaMu. Kaxkplil 1akaT uMeeT 3J1eMEeHTBI
KpEIUIEHUS K CTEHE.

5 DJIeKTPOHHBIE MJIAKaThl J[eMOHCTPALlMOHHbIE KOMIIEKCHI Ha 0a3e MyJIbTHMEANA-TIPOEKTOPA
(KOMIUTEKT 2JIeKTPOHHBIX Tu1akaTtoB Ha CD, mynerumenna-npoekrop BENQ, HoyTOYK, SKpan
1,5x1,5 m):

5.1 | 'mppasnuka u rugponpuson (171mrt.)
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