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Pabouas mporpamma yueOHo# muctumiuabl OI1.06 OCHOBBI THAPABIMKH, TEIUIOTEXHUKH U
a’pOJIMHAMUKN  pa3paboraHa  Ha  ocHoBaHuM  DenepalibHOTO  TOCYIAPCTBEHHOIO
00pa30BaTeNLHOTO CTAHAAPTA CPEeIHEr0 MpOoPeCcCHOHATBFHOIO 00pa30BaHusl MO CIEHUATBHOCTH
08.02.08 MoHTax M dKCIUTyaTanusi 00OpYJAOBaHUS M CHCTEM T'a30CHAOKEHHUS, YTBEP)KICHHOTO
nprka3oM MunuctepcTBa oOpa3oBanus u Hayku Poccuiickoii @eneparun ot 05.02.2018 rona,
Ne 68, yuebHOrO 11aHa 1Mo nporpamMmme MoAroTOBKH CIIEUATNCTOB CPETHETO 3BEHA.

CocraBurenb: CozaeB U.U. - npenonaBatens.

Pabouas mporpamma y4eOHON AUCIUILIIMHBI PACCMOTpPEHa U o00peHa Ha 3aceaanun [[K
CTPOUTENIbCTBA U Ta30CHAOKEHUS
[Iporokon Nel ot 31 aBrycra 2021 r.

[Ipencenarens LK N.A.XamykoBa
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1. IACIIOPT PABOYEM [TPOT'PAMMBbBI YYEBHOM JUCIHHUIIIINHBI
OI1.06 OcHOBBI THAPABJIMKHU, TEIVIOTEXHUKH U A3POAHMHAMUKH

1.1 O6aacTh npuMeHeHusi pado4eil NPOrpaMmbl

Pabouas mporpamMma yueOHOIH AMCHUIUIMHBI SIBJISCTCS YaCThbIO OCHOBHOW MPO(dheCcCHOHATLHON
obpazoBarenbHol Tporpammbl B cooTBeTcTBHU ¢ ®I'OC mo cnenmanbroctn CIIO 08.02.08
MoHTaX U 3KCIUTyaTanus 000pyI0BaHUS M CUCTEM I'a30CHA0KECHHUS.

1.2 MecTo y4eOHOIl JMCHHUIIJIMHBI B CTPYKTYpe NPOrpaMMbl IOATOTOBKH CIENNATNCTOB
cpelHero 3BeHa: yuyeOHas AUCHUILIMHA BXOIUT B UKJ 00LIenpo(ecCHOHAIBHBIX TUCLUILUIHH.

1.3 Hean u 321241 y4eOHOM IMCHUILUIMHBI — TPEOOBAHUS K Pe3yJibTaTaM 0CBOEHUS
AUCHHUILIMHBI:

B pe3ynbrate ocBoeHUs yueOHON AUCHUILIUHBI 00Y4arOLUICs JOKEH

YMETh:

—  OIpEeIeIsATh MapaMeTphl IPU TUAPABINYECKOM pacueTe TpyOOIpoOBOIOB, BO3AYX0BOIOB;

—  CTPOUTH XapaKTEPUCTUKU HACOCOB U BEHTHJITOPOB;

—  IIPUMEHATH ypaBHeHus bepHyiy;

—  ONpEeNeNATh apaMeTphl apa Mo JuarpaMme.

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaOLIMICS JOIKEH 3HATh!

—  PEKHMBI IBUKEHUS KUJIKOCTH;

—  TUAPABIMYECKHUM pacyeT MpOoCThIX TPyOOIPOBOIOB;

—  BUJIBI U XapaKTEPUCTUKH HACOCOB U BEHTUJISITOPOB;
Croco0bI TeIIoNnepeJaun 1 TeII000MeHa;

—  OCHOBHBIE CBOMCTBA )KMJIKOCTH;

—  ¢opMyIbl U pacyeTa IMIpOCTaTUYECKOr0 IaBICHUs Ha IIJIOCKUE U KPUBOJIMHEHHBIE
CTEHKHU;

—  MeTojibl 60pBOBI ¢ THPABIMYECKUM YIAPOM;

—  IapamMmeTpsl apa, TEeMIONPOBOIHOCTD.
IIponecc n3yyeHus TUCHUILIMHBI HANIPaBJIeH HA (OPMHUPOBAaHHE CJIEIYIOIIMX 00IIUX 1
npodeccuoHaAJIbLHBIX KOMIIETEHIIUI:

OK 01. Beibupats criocoOsbl perieHus 3ajad NpopeccCuoHanbHOM e TeTbHOCTH
MPUMEHHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. OcymiecTBasTh MOUCK, aHAIU3 U MHTEPIIPETALII0 MH(OPMAIMH, HEOOXOTUMOM /115t
BBITMIOJTHEHUS 33/1a4 NPOECCUOHATbHON JEeSITEIbHOCTH;

OK 03. [Tn1aHnpoBaTh U peaqn30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U IMYHOCTHOE
pa3BUTHE;

OK 04. PaboTaTb B KOJJIEKTHBE U KOMaH/Ie, 3PPEKTUBHO B3aUMOIEHCTBOBATD C KOJUIETaMH,
PYKOBOJCTBOM, KJIMEHTAMH;

OK 05. OcymecTBiATh YCTHYIO U TUCBbMEHHYI0O KOMMYHHKAIUIO HA TOCYAAapPCTBEHHOM SI3BIKE
Poccutickoii denepari ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposBIATh TpakJaHCKO-MIATPUOTUYECKYIO MO3UIINI0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBE/IEHNE Ha OCHOBE TPAJAULIMOHHBIX OOIIEYEIOBEYECKUX [IEHHOCTEMH;

OK 09. Ucnonp3oBaTh HHPOPMALMOHHBIE TEXHOJIOTHH B IPOPECCHOHATBHOM IEATETbHOCTH;

OK.11.Hcnonp30Bath 1o (pUHAHCOBOM rPaMOTHOCTH, IJIAHUPOBATH PEIPUHUMATEIHCKYIO
JeSITeIbHOCTh B PO ECCHOHATIBHOM cdepe.

[1K 1.1. KoHCTpyHpOBaTh 3JIEMEHTHI CUCTEM T'a30pACTIPEICIICHHS U Ta30IOTPEOICHNS,

1K 1.2. BBINOJHAT pacyeT CUCTEM ra30pacipeieieHus U ra3onoTpedIeHus;

1K 1.3. CoctaBnsaTh cuenupuKanuo MaTepUaIoB U 000pyA0BaHUs HA CUCTEMBbI
ra3opacripeie/IeHus! 1 ra3onoTpedaeHusl.

[1K 2.1. Opranu3oBbIBaTh U BHIMNOJIHATH MOATOTOBKY CUCTEM U OOBEKTOB K CTPOUTENILCTBY U
MOHTAaXY;



1K 2.2. Opranu30BbIBaTh U BBIIOIHATH PAOOTHI IO CTPOUTEIHCTBY U MOHTAXY CUCTEM
ra3opacnpe/ielieHus U ra3onoTpeOIeHns B COOTBETCTBUU C MPAaBUIaMH U HOPMaMH 110 OXpaHe
Tpyaa, TpeOOBaHUSMHU OXKAPHOU OE30MACHOCTH U OXPaHbl OKPYKAIOIIEH Cpe/ibl;

I1K 2.3. Opranu30BbIBaTh U BBIMIOJIHATH MPOU3BOJCTBEHHBIN KOHTPOJIb KaueCTBA
CTPOUTEIILHO-MOHTAXXHBIX PaboT;

[1K 2.4. BeImoaHATh MyCKOHATa0YHbIE pa0OTHl CUCTEM Ta30pacIpeIeICHUs U
ra3onorpeOacHus;

I1K 2.5. PykoBoicTBO ApyruMu paOOTHUKAMH B paMKax I0Ipa3/IeJICHUs TP BHIMTOJTHEHUN
paboT MO CTPOUTENHCTBY U MOHTAXKY CUCTEM T'a30paclpeesieHus U Ta30MoTpeOIeHusl.

I1IK 3.1. OcyiecTBisiTh KOHTPOJIb U TUATHOCTUKY MapaMeTPOB AKCILTyaTal[dOHHOM
INPUTOJHOCTH CUCTEM T'a30pacipeieNICHHsI U Ta3010TpeOIeHus;

1K 3.2. OcymiecTBasTh MJIaHUPOBaHUE PadOT, CBA3aHHBIX C IKCIUTyaTaIllMed U PEMOHTOM
CUCTEM ra3opaclpe/ieJICHUs U ra30noTpeOaeHus;

1K 3.3. Opranu3oBbIBaTh MPOU3BOJICTBO PAOOT MO IKCIUTyaTaIlMd U PEMOHTY CUCTEM
ra3zopacrpeieleHusl U ra3onoTpeOieHus;

I1K 3.4. OcymecTBasTh HaA30p U KOHTPOJIb 32 PEMOHTOM U €r0 KaueCTBOM;

1K 3.5. OcymiecTBasTh pyKOBOJICTBO APYTUMHU PaOOTHUKAMHU B paMKax MOJpa3/IeieHuUs Ipu
BBIMIOJTHEHUH PabOoT MO AKCIUTyaTallMd CUCTEM ra3opacipeaesieHus U ra30noTpeOaeHus;

[IK 3.6. Ananu3upoBaTh U KOHTPOJIUPOBATH MPOIIECC MOIaYH Ta3aHU3KOTO JaBJICHUS U
coOII0OZICHHE MTPaBUJI €r0 MOTPEOIEHUS B CUCTEMaX razopacrpeaeneHus ¥ ra3onorpedaeHus.

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOCHHUE pado4eil MporpaMMbl y4eOHOM
JAUCUMITUHBIL
00BeM 00pa3oBaTeIbHON MPOrpaMMbl 86 4acOB, B TOM YHCIIE:
00BbeM paboThl 00YUJAIOMIMXCS BO B3aMMOJICHCTBUY C MIperioiaBaTesieM 76 4acos,
Kouncynpranum u camocrostenbHas paboTa 8 4acos.

2. CTPYKTYPA U IPUMEPHOE COJIEP)KAHUE YUYEBHOM JUCIUILIUHBI
2.1. O0beM y4eOHOM IMCOMIVIMHBI M BUABI Y4e0HO0# padoThI

Buj yueOHoit padoThI Oo0bem yacoB
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHO 1M CHHMIIJIMHbI 86

B TOM YHCIIE:

TEOPETHUECKOE 00yUeHne 64
MPAKTUYECKUE 3aAHATUS 12
CamocTtosiTesibHas pabora 4
KouncyabTanun 4
IIpome:xxyTouyHast arTecranus B gopMe JK3aMeHa 2




2.2. TemaTnuyeckuii mJIaH u cogaepxanre yueoOHoi nucuunanubl OI1.06 OcHOBBI rHAPABIMKH, TEIVIOTEXHUKHA U A3POAUHAMUKH

HaumeHoBaHue pa3aeioB U TeM Copep:xaHue y4edOHOTro MaTepuaJia, JJabopaTopHble padoThl U NPaKTHYECKH e 3aHATHSA, O0BeM yacoB Yposensn
CaMOCTOfITEJIbHAS patoTa 00yYAIOIIUXCS OCBOEHHS
1 2 3 4
Beenenue [IpeaMeT ruapaBIuKy, TEIUIOTEXHUKH U a’3poauHaMuKn. Kpatkuil ncropuuaeckuit 00630p u 2 1
COBPEMEHHBIN YPOBEHb Pa3BUTHS T'MAPABINKH U TETNIOTEXHUKH.
Pazgen 1. OCHOBBI THAPOCTATHKH 16
Tema 1.1 . OcHoBHBbIE pU3HYECKHUE JKunkocTh uaeanbHas U peasibHasi, KanejibHas 1 ra3000pasnas. OcHOBHbIC (hU3UYCCKHE CBOWCTBA 2 1
CBOiCTBA )KMAKOCTEN 1 ra3oB JKUJIKOCTH: TUIOTHOCTBD, YIIeJIbHBII 00beM, COKUMAaEMOCTh, KHHEMATHYeCKasi U a0COIIOTHAS
BSI3KOCTb.
V3mepeHue BA3KOCTH U yCTPOICTBO BUCKO3UMETpa DHIJIepa.
V3MeHeHHe BI3KOCTH OT TeMIIepaTypsl U faBneHus. [lepeBox «rpagycos OHriepay» B
KWHEMaTHYeCKYI0 U a0COJIIOTHYIO BSI3KOCTb.
Tema 1.2 I'uapocraTuka. IlonsaTe O TUAPOCTATUYECKOM JABJIEHUU M €r0 CBOWCTBAaX. YYET M EOUHUILBI HU3MEPEHUS 4 1
I'ugpocraTnyeckoe 1aBjeHue. THIPOCTATUYECKOTO  JaBICHUS. AOCONIOTHOE, MAaHOMETPHUYECKOE MaBIEHHE M BaKyyM.
H3mepenne gaBJjieHus. Knaccudukanus npubOOpoB, H3MEPSIONINX [MABJICHWE, HX YCTPOWCTBO, NPUHLIMUI JAEHCTBUSL.
KoHTposIbHBIH MaHOMETP | CIIOCOOBI NPOBEPKH NPHOOPOB TaBICHHUS.
Ipakrnueckas 3ansaTue Ne 1. 2 2
Omnpenenenne qaBiaeHus paboyen )KUIKOCTH
Tema 1.3 OcHOBHOe ypaBHeHHe 3axoHs! TuApocTaTHKH. OCHOBHOM 3aKOH rHApocTaTHKH. 3akoH [lackams. 3akoH Apxumena. 4
THAPOCTATHKH PaboTa ruipocTaTHYECKUX MAIIMH: IIPECC, aKKyMYJISITOP, JIOMKPAT, MYJIbTHILIUKATOP. 1
IIpakTnyeckoe 3anaTHe Ne 2:
Perienue 3a1au Ha OCHOBHOE ypaBHEHHE THIPOCTATHKU M Ha 3aKOH ApXUMeza
Tema 1.4. Cuiia naBJjIeHUs] KUTKOCTH U Cuiia TUIPOCTATHYECKOTO IaBIIEHUS] HA TOPU3OHTAIBHYIO TIOCKYIO TTOBEPXHOCTh, Ha 1
ra3oB Ha IUIOCKHE U BEPTHKAIBHYIO MOBEPXHOCTh, HA HAKJIIOHHYIO (TI0JT YTIIOM K TOPU30HTY). OmpeneseHune HeHTpa 6
KPHBOJHHEIHbIETIOBEPXHOCTH. nasneHus. PaBHoBecue xuakocTel B cooOmaromuxcs cocynax. Crina ruipaBiIndeckoro
JIaBJICHUS] HA KPHUBOJMHEHHYIO TOBEPXHOCTH. [locTpoeHne 31mop THAPOCTaTHIECKOTO AaBICHUS.
Omnpenenenye TOMIIMHBI CTEHOK TPYO U pe3epByapoB.
2
PyGe:xkHblii KOHTPoJb Ne 1
IIpakTuyeckoe 3ansaTue Ne 3: 2 2
Pacuer TUAPOCTATUYECKOI'0 JaBJIICHUA
Pazgen Ne 2. OCHOBBI THIPOAUHAMHKH 18




Tema 2.1. Buabl 4 pe:KUMBbI IBUKEHUS
JKHAKOCTEH U ra3oB.

[onsATHE O )KUBOM CEUCHHH, CPEAHEH U UCTHHHON CKOPOCTH, pacxoae. CMOYCHHBI IEpUMETP H
THAPaBJINYECKUN paanyc. JIBIKEeHHE PaBHOMEPHOE, YCTAHOBUBILIEECS M HEYCTaHOBHUBILIEECS,
HaropHoe 1 Oe3HanopHoe. JIaMUHapHBIH U TypOYIICHTHBIN PEKUMBI IBIKCHUS. DI0pa
CKOpOCTEH, CBA3b MEKIY CpeIHEH 1 MaKCUMAaJIbHOH cKOpocThio. OnbITH PeitHompaca. I'panutist
CYIIECTBOBAHUS JJAMUHAPHOTO U TYpOYJIEHTHOTO PEXXKUMOB

IIpakTuyeckoe 3anaTHe Ne 4:
Pexwmel nemkenus xxuakocti. Onpenenenne gucia PeiiHompaca

Tema 2.2. DHeprusi NOTOKa u
ypaBHeHue bepny.iu.

DHeprus MoToka u ypaBHeHHne bepHymm YpaBHenne bepHymmm s sJeMeHTapHON CTPYHKA
U/IealIbHOM KUAKOCTH, YCTAHOBHUBIIETOCS MTOTOKA PEalbHOM KUAKOCTH; TEOMETPUIESCKUI U
SHEpPreTUYeCcKUil CMBICI YpaBHEHHUs; IPUMEHEHHE B TeXHUKe. Y paBHeHHe bepHynau 11 ra3os.

Tema 2.3. IBUsKeHHE KUTKOCTEH 1
ra3oB no Tpyoam.

IIpumenenue ypaBHeHUs bepHyu U1 penieHus NpakTHUYeCKUX 3aad 110 ONpeeICHHUIO
CKOPOCTH U pacxo/a rasa, ;KUJKOCTH.

Cratuueckuil u tuHaMu4deckuil Harnop. IloTepu yactu Hanopa. I'napaBnnyeckuit u
[IbE€30METPUYECKUN Hanop. BHyTpeHHee TpeHUE B XKUIKOCTAX U ra3ax.

KoadduiiueHT BA3KOCTH 1 €ro BIMSHUEC HA JABIOKCHHE T'a3a U XKUIAKOCTH B TpyOe. OnpeneneHue
k03¢ dULKEeHTa THIPABINYECKOT0 CONPOTHUBICHHS NPY JBIKECHNUH KHUKOCTH M ra3a B TpyOe Mnpu
pa3nuHbBIX pexxuMax Aprkenus. [llepoxoBatocTs cTeHOK TpyO. MecTHBIE CONPOTHBIICHNUS U
omnpezeneHne K03(GUINCHTOB MECTHBIX CONPOTHBICHUH. DKBUBAJICHTHAS JUTHHA.
I'mapaBnmgeckuii pacyeT MPOCTOTO U CIOXKHOTO Tpybomposoaa. Mozayins pacxona. Pacuer
ra3oBoi ceTH. ['mapaBnmdeckue XxapakTepUCTUKH TPyOorpoBoaoB. OcOOEHHOCTH pacdeTa
ra3onpoBoJia HU3KOr0, CPEHET0 U BBICOKOTO AaBIeHHA. [ uapaBindeckuil yaap B
TpyOorpoBoaax u Mepbl 60prObI ¢ Heil. Dopmyna H.E.JXKykosckoro.

PyOexublii KOHTPOJIb Ne 2.

Ipakrnueckas padora Ne 5:
[TpakTHyeckoe NpuMeHeHNe ypaBHeHHUsI bepHyIun: n3MepeHne CKOpOCTH ABMIKEHHS )KUAKOCTH.

IpakTnueckoe 3ansaTne Ne 6.
I'mapasnuyeckuii pacyeT MpocToro TpyodonpoBoaa

Tema 2.4. UcTeuenue JKNAKOCTEH
yepe3 0TBEPCTUS M HACATKH.

OmnpeneneHne «Haca0K», «ComIoy, «tuddy3op». VcTeuenne )KuaAKOCTH Yepe3 OTBEPCTHS TPH
MIOCTOSITHHOM U IlepeMeHHOM Harrope. KoaddumenTs! cxatust CTpyn, CKOPOCTH M pacxoja Mpu
HCTEYCHHUH Yepe3 OTBEPCTHS B TOHKOH cTeHKe. Vcredenue uepes Hacagku. KoadduuneHTs!
pacxona u ckopocTH. [IprMeHeHHe UCTeUeHHs B BOJOCTPYHHBIX Hacocax.




Pasgen 3.Hacocsbl.

Hacocsl, ux Bugsl, npunuun aericteus. Ilopimnessie Hacockl. [Ipon3BoAUTENBHOCTD, HALIOP U
notpedisiemast MomHOCTE. O0BeMHBIE HacOCH. HacoCh i1 mepeKauku CKMKEHHBIX
ra30B.XapaKTEePUCTHKH [EHTPOOSKHBIX HACOCOB. Y paBHeHHe Diiepa. [loHATHE 0 KaBUTAINH U
OCEBOM JIaBJICHHH. PacueT HOMycTUMOI BBICOTHI BCACBIBAHMS, 3aBUCHMOCTh €€ OT TEMIIEPaTyphl
JKUJKOCTH, aTMOC(EPHOTO AAaBJICHHS U OT CONPOTHUBIICHUS BCAChIBaHMs JIMHUU. Paboyas Touka
HACOCHOH yCTaHOBKU. PerynupoBaHue Npou3BOIUTEILHOCTH HACOCOB.

Pa3znen 4. OCHOBBI TEIIOTEXHUKH

24

Tema 4.1Pa6ouee Tes10. OCHOBHBIE
3aKOHBI HI€AJILHOI0 ra3a

Omnpenenenne pabouero rena. CoiicTBa ra3oB. OCHOBHBIE TapaMeTPhI COCTOSHUS pabodero
TeNa: yAeNbHOE AaBICHUE, TEMIICPATypa, YACIbHBIN 00beM U UX U3MEPEHHE, MOHITHE
«HIealIbHBIN ra3y.

YpaBHEHHE COCTOSHUSA UCAIBHOTO Ta3a.

OcHOBHBIE 3aKOHBI UJIANIbHBIX Ta30B: 3aK0H boiins-MapuoTTa, 3akoH I eii-Jlroccaka, 3aKoH
[Tapns. ["a3oBast nocTosiHHAs. 3aKOH ABOTaJlpo. YpaBHEHUE COCTOSIHUS PEalbHOTO Trasa.

IIpakTnueckas padora Ne 4.
["a30BbIe 3aKOHBL. YPaBHEHHE COCTOSHUS UICaTbHOTO rasa

Tema 4.2 TI'azoBbBIe cMecH

ITousiTHe 0 ra3oBbIX cMecsix. OCHOBHBIC 3aKOHBI Fa30BBIX cMeceil. MacCOBbIN M 00BEMHBIH
coctaB cMecH. [lepeBosi MacCOBBIX J0JIei B 00bEMHBIE H OOPATHO.

TepMonuHaMuveckue CBOHCTBa cMecei. OnpeneneHue MIOTHOCTH, YACIbHOr0 00beMa,
Ka)Kylencs MOJIEKYJISIpHOW MacChl U Ta30BOM OCTOSHHOW MOJIEKYJISIPHOW Macchl U Ta30BOM
MIOCTOSTHHOM cMecH razoB. Onpeienenne napuuaibHbIX TaBICHUN CMECH.

Tema 4.3 IlepBrlii 3aK0H
TEePMOAUHAMUKH

ITonsaTue o Temtore u padote kak o opMax nepeadn YHEPTUU OT OJAHUX TeJI K APYTHM.
[TonsiTue o TepmoauHaMudeckoM nponecce. OOpaTuMble 1 HEOOpaTHUMBIE TTPOLIECCHI.
I'padmaeckoe n300paxkeHre MPOLECCOB B KoopauHarax P-V

[epBBIii 3aKOH TEPMOJMHAMHKH, €TO AHATUTHYECKOE BHIPAKEHHE

(U3HYECKUH CMBICI

Tema 4.4. Ten10eMKOCTD.

TemnoeMKoCTh ra30B: MacCoBasi, 00bEMHAs!, MOJIbHASI U CBS3b MEK/1y HUMU. TeII0eMKOCTh MPH
MOCTOSIHHOM 00beMe M NP MMOCTOSTHHOM JaBJICHHH, CBSI3b MKy HUMHU. VICTHHHAS U CpeIHssA
TEIIOEMKOCTh. 3aBUCUMOCTh TEINIOEMKOCTH OT TeMrepaTypbl. Tabmuisl 1 GopMyIIbl 1Ist
OTpe/ieIeHUsl TEII0eMKOCTH. TermIoeMKoCTh ra3oBoii cMecu. OnpeeneHne KoJInIecTBa Teria,
HEOOXO0IMMOTr0 JJIsl HarpeBaHus (OXJIAKICHHS) rasa.

JladopaTopHasi paGora Ne5.
OnpezencHre TEIIIOEMKOCTH JKUAKOCTH METOZAOM HarpeBa MOTOKA JKUIKOCTH

Tema 4.5. TepmonuHamMuyecKue
npouecchl N3MeHeHHUs COCTOSTHUSA
HAealbHOro ra3a,

TepMO}II/IHaMI/I‘ICCKI/Ie IPOUECChl UBMEHECHUSA COCTOAHUA UACATTBHOTO Ia3a

OCHOBHBIE YaCTHBIE CITydan TEPMOIMHAMHYECKUX MIPOIIECCOB: H30XOPHBIN (TIporiece mpu
MOCTOSTHHOM 00beMe), M300apHBIi ( IPOIECC MPHU MOCTOSTHHOM JAaBJICHUH ), N30 TEPMHUYECKUN
(Tpotiecc mpu MOCTOSHHON TeMIieparype), axuabaTHeIi (porecc 6e3 TemtoodMeHa ¢
OKPYXAIOIIEeH Cpesioit).

Tema 4.6. Bropoii 3axoH
TepMOIMHAMHUKH.

CxemaTtudeckoe n300pakeHre MpsSMOTo MPOU3BOIBHOTO IKKJIa. [ToHATHE 0 KPyrOBOM Imporiecce
(vmm 1mkae) TeruoBoro aurarens. Llukin Kapuo s nneansHoro raza. CyniHoCTs BTOPOTO
3akoHa TepMouHaMuKu. [Tonsitue 06 suTponuy, T-S nuarpamme.




Tema 4.7. Boasnoii nap. Ilpouecc

BonsiHoil nap u ero 3HaueHue B TEIUVIOTEXHUKE. BoasiHOM nap kak peanbHbli ra3. [Ipouecc

napooopa3oBaHus napoo0pa3oBaHus (MCIIApEHUE, KUMEHHE); TApOCOJEP)KaHNE U BIArOCOAEPKAHNE HACBHIIIIEHHOTO 4
napa. OnpezeneHre napaMeTpoB BOISHOTO Mapa Pa3IMIHOTO COCTOSHHMS (BIaXHBINA
HACHIIIEHHBIH, CyXOW HAaCHIIIEHHBIN 1 meperpeTsiit). [Ipomece mapoobpazosanus B T-S
JuarpaMme (TeruioTa KUIKOCTH, TTapoo0pa3oBaHus, IEperpeBa, MMoJIHas TEIUIOTa HACKIEHHOTO 1
neperpeToro napa). Tabnuips! BoasHoro napa. Conepikanue TaOJUI] U UX UCIIOJIb30BaHHE.
Py06e:xHblii KOHTpOIb Ne 3
Tema 4.8. TepmonuHamMuyecKue TepMonnHaMHuYeCKHe IHUKIIBI TAPOCHIOBBIX YCTaHOBOK [IpMHIMNMANbHAS cXeMa
LM KJIbI IAPOCUJIOBBIX YCTAHOBOK. napocuinoBoi ycraHoBku. L{uki PenknHa u ero nzobpaxenue B P-V-nuarpamme. Pabora, 2
TEpPMHYECKUH K.II.JI. U YACIBHBIN pacXon mapa B nukie PerknHa. CriocoObl HOBBIICHUS
HKOHOMHUYHOCTH nukia. Temnopukanus u ee Ha3HAUYCHHE.
Tema 4.9. OcHOBHbBIE MOJIOKEHUS Teopus TemmooOMeHa Kak Hayka o pacrnpoctpaneHuu Tera. CrocoObl pacnpocTpaHeHHs Teria:
TeOpUH Ten1000MeHa TEIUIONPOBOAHOCTh, KOHBEKTUBHBIN TEIIIOOOMEH, JIyUUCTHIM TEII0O0OMEH, X KpaTKast
XapaKTepUCTHKA. 4
[TonsTue o cioxxHOM TemioooMeHe (Terutonepenaue). [lepenaua temnna yepes MIOCKYO U
UIMHApHYeCKyto cTeHKkU. Popmyina Oypre. KoadpuumeHT TennonpoBogHOCTH U €ro 3HaueHHe
JUISL pa3NINdHBIX MaTepuaoB. Pacyer mydncroro TemmooOMeHa B TONKaX KOTIIOB.
Pasnen 5 OCHOBBI a3pOAMHAMMKHU 18
Tema 5.1 OcHOBHBIE 32KOHBI 3aKOH COXpaHEHUs MacChl ¥ SHEPTHU. Y paBHeHUE bepHymu 11 ra3os. 4
2IPOAMHAMHUKH CKOpOCTh PacpoCTpaHEHHs] BOSMYIICHUH B CKMMAEMOH CIIOIIHON cpefie
Uucno Maxa. HMcreuenue raza us peseppyapa
Tema 5.2 ApoauHaMH4YecKHUil pacuer Kanaunel 1 BO31yXOBOBI €CTECTBEHHON BEHTUIANNU. ['MapaBIuecKkuil pacyer
BO3IyXOBOJI0B H TPy0ONPOBOI0OB BEHTWJIALIMOHHBIX BO3/yXOBOJIOB. [ MpaBIMueCcKi pacyeT ra3o0npoBO/IOB IIPH OOJIBIIUX U 6
MaJIbIX IIepernaiax AaBJICHHS.
Tema 5.3. Ucreuenue Bo3ayxa yepes Hcreuenne Bo3ayxa uepe3 OTBEPCTHS U HACAIKH.
orBepcTus M Hacaaku. CTpyiiHbie Omnpenenenne KPUTUIECKOTO JIaBICHNS, KPUTHUECKOH CKOPOCTH U pacxona 4
TedeHHusl rasa. MIPY NCTEUYEHHUH Ta3a U3 OTBEPCTHS M Hacanok. CTpyHHbIC TeUEHHS ra3a
Py06e:xublii KOHTPOJIb Ne 4,
Tema 5.4 BenTuasropst HenTpoOekHBIE U OCeBBIE BEHTIITOPHL. [logada, napnenne, motpediasemas Momaocts U KI1/.
AdpoIMHAMHYECKHE XaPaKTePUCTHKHA BEHTHISITOPOB. 4
CamocTosiTesibHasi padoTa 4
IIpome:kyTo4YHasi aTTeCTALUS 2
Kouncyabrauuu 4




3. YCJIOBUS PEAJIN3AIIMU YYEBHOM JUCIUILIMHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzanus yueOHON AUCIUIUIMHBI TPeOyeT HAIMYHs yueOHOTo KabuHeTa U 1abopaTopHii
«['mapaBnyKa ¥ ruIpaBIndYeCcKUe MAIMHbBD), «T€XHUYECKHE OCHOBBI TEIUIOTEXHHUKH,
TETIOTEXHUYECKUX U3MEPEHHH U TeTIIOTEXHUYECKOT0 000pyI0BaHUS»

OobopynoBanne y4ueOHOro KabuHeTa:

25 mocaJIoYHBEIX MECT;

pabodee MeCTo MpernoaBaTes;

KOMIUICKT Y4eOHO-HAIISITHBIX TTOCOOUI «OCHOBBI THAPABINKHU M TETUIOTEXHKN Y,

TexHU4YecKHE cpeacrea Oﬁy‘leHHH:

KOMIIBIOTCP C JIMICH3MOHHBIM IPOI'PaAMMHBIM oOecrieueHrEM U MyJIbTPIMeI[I/II;’IHBII\;I IIPOCKTOP.
MHTEPAKTUBHAS JOCKA

KOMIUJICKT CTAllMOHAPHBIX TEXHUYCCKUX CPCACTB I'PYIIIOBOI'O IIOJB30BAHUA 110 KYpPCY «FI/IIIpaBJII/IKa»,
«TexHuyeckas TepMOTMHAMUKAY (TPadONpOEKTOp, IKpaH, HAOOP KOJOTPAHCIIOPAHTOB, KOMILIEKT
IIPO3payHbIX IJIEHOK U HAOOp MAapKEPOB))

Oobopynosanue Jadoparopun «I'mapaBaIuka U ruApaBInYecKHe MAIIMHBI»

25 MocaJOuHbIX MECT;

pabouee MecTO IpenogaBaTes;

nabopatopHblii cten «I uapocratuka» I'C

naboparopubiit cren «[ uaponunamukay ']

y4eOHBIN CTEH/I 1O TUAPABINYECKUM MalTMHAM U THAPOIPUBOIAM.

Oo6opynoBanne nadoparopuu «TexHuueckue 0CHOBBI TEMVIOTEXHUKH, TENJIOTEXHUYECKHX
U3MEpPEeHNH M TeIIOTeXHUYECKOro 000py10BaHNH»:

pabouee MecTO IpenojaBaTers;

TUTIOBOI KOMIUIEKT 00OPYAOBaHUS:

a) aBTOMaTH3UPOBaHHOE pabouee MECTO CTYAEHTA (CTOJ, MyJIbT yIpaBieHus, MH()OPMAIIMOHHO-
nu3MepuTenbHas cuctema Ha ocHoBe [I9BM, mnara ALIIL, nporpammHoe oOecnieueHue)

0) paboune chbeMHbIE YCTPOICTBA (YCTPOMCTBO I MCCIIEA0BAHMS TEIUIONPOBOAHOCTH MaTEpHAaIOB
METOAO0M IIJIaCTHUHBI, YCTpOﬁCTBO IJI UCCIICAOBAaHUA TCILIONICPCAaYH IIpH €CTECTBEHHOH U
BBIHY)KJICHHOI KOHBEKILIMU BO3]lyXa, YCTPOMCTBO JAJIs M3y4EeHHUs Ipoliecca aiuabaTHOr0 UCTEUEHUs
ra3a uepe3 CyKMBAIOIEee COILIO0, YCTPOMUCTBO JUIsl ONpeieieH s Ko3hpuimenTa u3mydeHus,
YCTPOMCTBO /7151 MCCIIEJOBAHUS TEMJIO0OMEHHOI0 anmnapara THIa «Tpyoa B TpyOe»

3.2. UudopmanuonHoe odecnieyenne o0yuenus. [lepeyenb pekoMeHyeMbIX YueOHBIX U3IaHUI,
HNHTepHeT-pecypcoB, A0NOJHUTENbHOM JTUTEPATYPHI

OCHOBHBIE HCTOYHUKH

1.I'myxoB B.C., luxoitA.A., Iukas V.B. OcHOBBI THAPABINKH U TEIJIOTEXHUKU. Y4yeOHOe mocodue.
ApMmaBHpckuil rocynapcTBeHHbId yHUBepcuTeT.2019 ron. Pexxnm nocryma:
http://www/iprbookshop.ru/82446.html



http://www/iprbookshop.ru/82446.html

2.I'yces B.IL., I'yceBa XK.A. OcHOBBI THApaBIUKH. YueOHOe mocooue. CapaTos.
[MpodobpazoBanne.2017 roa. Pexxum mnoctyna: http:// www/iprbookshop.ru/66394.html

3.JlaxmakoB B.C., Koporunckuii B.A. OCHOBBI TETUIOTEXHUKH U THAPABIUKH. YUeOHOE TOCOOHE.
Munck. Pecniybnukanckuit unctutyt npogobpazosanus (PUIIO). 2015 rox.

Pexxum moctyma: http:// www/iprbookshop.ru/67700.html

4. I'nyxos B.C., Tukoit A.A., lukas N.B. OcHOBBI THIpaBIUKH U TEIIOTEXHUKU. Paznen 2. OCHOBBI
TEIUIOTEXHHUKHU. Y4eOHOe mocodue. ApMaBUPCKU rocyaapcTBeHHbI yHUBepcuTeT.2019 roa. Pexxum
nocryma: http://www/iprbookshop.ru/82447.html

5. T'yceB A.A. OcHoBbl TuapaBiuku. Yueonuk mist CITO. Mocksa: M3natenscTBo FOpaiiT,

2019 r. Pexxum nocryma: https //biblio-online.ru /beode /423733

6. [Ipsixuna A.C. Ilog penakuueit EpodeeBa B.A.Temnorexnuka. [Ipaktukym. Yduebnoe mocodue st
CIIO. Mockga: U3narensctBo FOpaiit, 2019 r. Pexum gocryna:

https //biblio-online.ru /bcode /442184

JonotHUTE/IbHbIE HCTOYHUKHU

1.bynos B.M. Hacocet ADC.- M.: Dueproaromusnart, 1986.

2.EsrenbeB A.E., Kpynenuk A.Il. 'mapasnuka. — M.: Henpa, 1993.

3.Uepkacckuit B.M. Hacocbl, BeHTUIISTOPBI, KOMITpecCOphl. — M.: DHeproarouunsaar, 1984.

4 Kanmunyn B.W. I'mnpasnuka, BogocHadxenue u kananuzanus.-M.: Ctpoiiuznat, 2000

5.bproxanoB O.H, Kopo6xo B.U., Menuk-Apakensa A.T. OCHOBBI THIPABIUKH, TEIUIOTEXHUKH U
aspoauHamuku. M.: UHOPA — M.: 2007.

6.Kanmunymkun M.I1. Hacocsl u BeHTHIIATOPBL. YueOHOe nocodue. - M.: Boiciias mikosa, 1988.

7.Mamomenko B.B., Muxaiinos A.K. Dueprernyeckue Hacocsl. CripaBouHoe rnocooue.- M.:
DOueprousaart, 1981.

8.ITamyruna H.I'., Makamosa O.B., Measenes P.M. Texuuueckast TepMOJAMHAMHUKA C OCHOBaMH
Terionepenayu u ruapasiuku. — M.: Mammnoctpoenue. 1988r 'OCT 9725 — 76.

9.I'OCT 17398- 72. Hacocsl. TepMuHbI U OnpeesICHUS.

10.'OCT 14059-68* Hacocsl nopuiHeBsie. Psiibl OCHOBHBIX TTapaMeTPOB.

11.CHulI 2.04.08-87. I'a3ocHabxeHue.

HNurepHer pecypc:
http://www.ges.ru/book/book pumps/2.htm

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUS
YYEBHO! JUCLUTIUHBI

KonTposibm  omeHka  pe3ynbTaToB  OCBOEHUS  Y4eOHOM  JUCIMIUIMHBI  OCYIIECTBISETCS
mpernojaBaTeieM B TIPOIECCe MPOBEACHUS MPAKTUYECKUX 3aHATHH U 71abopaTopHBIX padoT,
TECTUPOBAHUsA, a TaKKC BbIIIOJIHCHUSA O6y’~IaIOH_H/IMI/IC$I HHIAWBUIYAJIbHBIX BaﬂaHHﬁ, ITPOCKTOB,
HCCIICIOBAHUM.

OOydenne 1Mo y4eOHOM TUCIHMIUIMHE 3aBEpIIaeTCs MPOMEKYTOYHOW aTTecTallueil, KOTOPYIO
MPOBOAMT TpernoaaBaresb. @OpMbl U METOBI TPOMEKYTOUHON aTTECTAIlMU M TEKYILEro KOHTPOJIS IO
y4eOHOW JUCHUIUIMHE CaMOCTOSITEIbHO pa3pabaThIBAlOTCA 00pa30oBaTEIbHBIM YUPSXKICHHEM |
JIOBOJISITCS 10 CBEJIEHUsI 00yUJaroIMXCsl HE TTO3HEE Havalla IBYX MECSIIeB OT Hauana 00y4eHHUs.

JIJig TpOMEXYTOYHOM aTTecTali U TEeKYIIEro KOHTPOJS 00pa30BaTeIbHBIMU YUPEKICHUSIMUI
co3natorcs Gon bl onieHOUHBIX cpeacts (DOC).

®OC BrIIOYAIOT B ce0s TMEAarorn4eckue KOHTPOIbHO-U3MEPHUTENbHBIE MaTepUalbl,
Npe€aAHa3HAUCHHBIC [JId OIPCACIICHUA COOTBETCTBHA (I/I.]'H/I HCCOOTBGTCTBI/IH) WHAWBUAYAJIbHBIX
00pa30BaTeNbHBIX JOCTHKEHUN OCHOBHBIM MOKA3aTeNsIM Pe3yIbTaTOB MOATOTOBKH (TaOIHUIIBI).


http://www/iprbookshop.ru/66394.html
http://www/iprbookshop.ru/67700.html
http://www/iprbookshop.ru/82447.html

Pe3syabTaTsl

OcHOBHBIE TOKA3aTeJIH

Pa3nen (Tema) DopMbI U
.. pe3yJIbTaTOB MOATO0TOBKHU
yueOHO MeTO/IbI
(ocBOeHHBIE YMeHMS,
AUCHHILIMHBI KOHTPOJIA
YCBOEHHbIE 3HAHUS)
YmMmern: Benenue pacyueToB I | TabopaTopHbIe
Paznea 1. onpenenarTb OIpeIENIEHUS paboTHI,
OcHoBBI
napameTpbl NPU | rypapiudecknx mapamerpop | IPAKTHIECKHE
THAPOCTATHKH TUAPABINYECKOM 3aHATHS,
IIPOCTBIX TpYyOOIIPOBOJIOB,
pacuere MPOCTHIX TECTUPOBAHUE
Pasnen 2. TpyOOIIPOBOIOB, BO3NyXOBOZOB. KOHTPOJIbHAS
Ocnosb! BO3/LYXOBOJIOB, CTPOMTH [TocTpoenue XxapaKTEpPUCTHUK pabora
THAPOAUHAMUKM | x apnaKTepUCTUKH HACOCOB
HacOCOB Y BEHTUJISITOPOB.
P 3 1 BCHTUIIATOPOB. N3noxenue OIpeICIICHUI
AT 5. 3HATBPEKUMBI
. oc PEKUMOB JIBUKEHUS
JIBIDKCHUS KUIKOCTH;
Hacocer u y | xuakoctu. DopMynupoBaHHe
XapaKTEPUCTUK HACOCOB U
MIPOCTBIX
BEHTWJIATOPOB M3  BHUJIOB.
Pa3peun 4. TpyOOIPOBOIOB; BHIBI H p
N3noxenue croco6oB
XapaKTEPUCTUKN HACOCOB
OcHoBbI " BEHTHIATOPOB: TeIUionepeaauu 51
TeIUIOTeXHUKH > | Termnoo6MeHa.
CrocoObl Teronepeaaun
Paznen Ne 5 U TEII000MEHa.
OcHoBBI

a3POIUHAMMKH




