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Pabouyto mporpamMmy cocTaBuiI(H):

(Oondrcnocms, yuenoe 36anue, cmenensb, Pamunusa U.0.)

(OondxcHocmy, yuenoe 3eanue, cmenens, Pamvunus 1.0.)

PenensupoBanue paboueii mporpaMmbl AUCHUTUINHBL

OtcyTtcTBYyeT

Penensent

(OodicHoCmb, yuenoe 36anue, cmenens, Pamunus 1.0.)

Pabouas nporpamma nucuuruinHbl coctaBieHa Ha ocHoBanuu ®I'OC BO u yuebHoro miana
HaIpaBJIEHUs TOATOTOBKU
13.03.03 DHepreTnyeckoe MalIMHOCTPOEHUE

Cpok aeiicTBusi pado4eii nporpaMMbl IUCHUILIHHBI 10 «28» aBrycra 2029r.

YTBEPX/IEHO

Ha 3acenanuu xadenps
«OHEepreTHuecKre MallMHbl U CUCTEMBI YIIPaBICHUS

(mporokoin 3acenanust Ne 1 ot «28» aBrycra 2023 r.).



1. Ileanb ocBOEHHS TUCHUILITHHBI

Llenb — opMupoBaHKE y CTYICHTOB MPEACTABICHHUS O (PU3NIECKUX COCTOSTHHUSIX JKUIKOCTEH
U Ta30B IpU PaBHOBECHOM U IOJBM)XHOM COCTOSIHUSAX, a TaKKe OCHOB MpeoOpa3oBaHUS SHEPruH,
3aKOHOB T€PMOJMHAMHUKU, TEPMOAUHAMUYECKUX MPOIECCOB U IIUKIIOB, JUISl PEHICHUS MPUKIIATHBIX
MHXEHEPHBIX 3a7au.

2. Mecro nucuuiuiaiabl B crpykrype OIIOITI BO

I[I/ICLII/IHJII/IHBI N IPAKTHUKHU, HA OCBOCHUU KOTOPBIX 633preTC$I JaHHasg OUCHUIIIMHA:
«Bricmras MareMaTukay, «(DI/ISI/IKa)), «MexaHuKay.

I[I/ICLII/IHJII/IHBI H MMPAKTHUKU, TSI KOTOPBIX OCBOCHHC IIaHHOﬁ JUCHUIIINHBI HGO6XOHI/IMO KaxK
MpCAUICCTBYIOIICC: HaquHe HUCCICA0BaHUA W HUCIBITAHHUA B ODHCPIrETHYECCKOM MAIIMHOCTPOCHHH,
KOHCTPYI/IPOBaHI/IC OHCPICTUYCCKUX MaAlIMH W  YCTAHOBOK, BHCKTPI/ILICCKI/IC IIpUBOJAbBI U
BCIIOMOT'aTCJIbHBIC CUJIOBBIC YCTAHOBKU TPAHCIIOPTHBIX CPCACTB, TeOpI/IH pa60‘II/IX IMpouecCCcoB U
KOMIIJICKC paCd€TOB SOHECPTCTUYCCKUX YCTAHOBOK, BBIITYCKHAs KBaHHq)HKaHHOHHaﬂ pa60Ta.

3. [lnanupyembie pe3yJbTaThl 00y4eHU s

®opmupyeMbie U
KOHTPOJIMpYyeMble

KOMIIeTeHI[HH
(Ko ¥ HANMEHOBAHHE)

NuankaTopbl 10CTHKEHHU S
KOMIIeTeHI Ui
(Ko 1 HAUMEHOBAHUE)

ILiianupyembie pe3yJabTaThI
o0yueHust

OIIK-4. CnocobeHn
MPUMEHSTH B pacueTax
TEOPETUYECKHE OCHOBBI

OIIK-4.1. lemoHCcTpUpyET
TMOHUMAaHHUE OCHOBHBIX
3aKOHOB TEPMOJUHAMUKH.

3HaTh:

Bsenenune B
OcHOBHEIE

TCPMOJAUHAMHUKY.
3aKOHBI

pabouux mpoIeccoB B
HHEPreTHUECKUX MAIIMHAX
N YCTaHOBKax

TEPMOJUHAMUKHU.
TEPMOJUHAMUKHU.
Bropoii  3akoH
DOHTponus.

YMersb:

— Bunamw nepeHoca TEIUIOTHI.
Crnoxuplil TerioodmeH. ['paguent
TEMIIEPATYPHI. I'panynpoBka
TEXHUUYECKUX TepMoIiap.

— I10JIb30BaThCS CIIPaBOYHOU
JUTEPAaTYypoll 1O  HAINpPaBJICHUIO
CBOEH npodeccuoHanbHON
JIESITEIBHOCTH.

Bmaners:

— HaBBIKAMH ONpPEJIENCHUs] BEIUYHH,
XapaKTepU3yIOLINX
Teropu3nuecKue
TEPMOAMHAMHUYECKOTO
TeJa.

— HaBblKaMM NPUMEHEHHUS METOJI0B
no100us TUISL pacueToB
TEPMOJIMHAMHMUYECKHUX 3a7au.

— HaBeikamu pacdera mporeccos
TEPMOJMHAMHUKH FOPEHHUS.

IlepBolii  3aKOH
OHeprus.
TEPMOJIUHAMUKH.

CBOMCTBA
pabouero

OIIK-4.2.
pacueTsl

Brimonaser | 3HaTh:

OCHOBHBIX |— MeTO,ZlI/I‘ICCKI/Ie OCHOBBI aHalIM3a




dopMmupyeMbIe U

NuHaukaTopbl 10CTHKEHUS

KOHTPOJIHpYeMble . [Inanupyemble pe3yabTaThl
POIMpY KOMIeTeH Uit Py pesy
KOMIeTEeHI[UH o0yJeHUs
(Ko 1 HAUMEHOBAHUE)
(Ko ¥ HANMEHOBAHHE)

ToKa3aTeNen s dexTuBHOCTH
TEPMOAMHAMHYECKUX TEPMOJUHAMUYECKHX IUKIOB U
IIUKJIOB U MPOBOAUT aHAJIH3 NyTH WX  COBEPIICHCTBOBAHHMS,

uX 3¢ (HeKTUBHOCTH

pacueT COCTOSHUS pado4yuX Te,
aHaJIu3 croco0OB MOBBIIICHUS UX
3¢ (HEeKTHBHOCTH.

Mopens  «MpaeampHOro  rasay.
Butaxknb1il ¥ cyxon «Bo3ayx».
OKCepreTUuecKuil aHalus.

— ITapoBsie u ra3oBbIe
SHEPTeTUYCCKHUE ITUKJIBI.

YMeTh:

— IIpoBoauth HCCIIEN0BAaHUS

MPOILIECCOB U IHKJIOB TEIUIOBBIX
MaIIIWH;

— IHPHUMCHATDH MaTEMATUYCCKHUEC
METOABI npu pPEIICHUN
npodecCHOHATIbHBIX 3aj1au.

— T0JIb30BaThCs CIIPaBOYHOMU
JUTEPaTypoO MO HaIpPaBJICHUIO
cBOEM npodeccuoHanbHON
JIeATEIbHOCTH.

Biagers:

MCTOdaMHU pacuCT KOMIIPECCOPHBIX
u HO)IO6HBIX YCTaHOBOK.
HaBbIKaMU ONPEACTICHUA BCINMYHH,

XapaKTepU3yIOLINX
Ternopu3nuecKre CBOICTBa
TEPMOJIMHAMMUYECKOTO  paboyero
Tena.

HaBbIKAMU  pacyeTa  OCHOBHBIX

MOKa3aTesle TepMOJNHAMUYECKHUX

IIUKJIOB u aHAIN3 1704
3¢ (HeKTUBHOCTH

OIIK-4.3.  JlemoHcTpupyer| 3HaTh:

MOHUMAaHUE OCHOBHBIX |— Baenenue B ruapasiuky. [lonarue

3aKOHOB JBIDKEHUS O pealbHOM M HJCAIBHOU

KHUIKOCTHU U ra3a

KuAKocTU. OCHOBHBIE (PUBUYECKUE
CBOMCTBA JKHIKOCTEM W Ta30B.
OO0mre 3aKOHBI M 3aKOHOMEPHOCTH
KHUJIKOCTEH Hu ra3oB.
I'mppocraruka;

OneMEHTBl TEH30pHOIO aHaIM3a.
OCHOBBI KMHEMATHKH M JTHHAMUKH
JKuakocted #W ra3oB. (OCHOBHEBIE
MOHATUS O ABHKEHUM KHIKOCTH.

OCHOBBI TEOPUU THAPABINYECKHUX




dopMmupyeMbIe U

NuHaukaTopbl 10CTHKEHUS

KOHTpOJIUpYyeMble . [Inanupyemble pe3yabTaThl
POJMpy KOMIeTeH Uit py06 ‘lelfl/lﬂy
KOMIeTEeHI[UH
1 (Ko 1 HAUMEHOBAHUE) y
(Ko ¥ HANMEHOBAHHE)
COIPOTHUBIICHUM. OcHOBHbIE

KPpUTEPUH  TUAPOJAUHAMUYIECKOTO
moxoous.

VMmeTs:

— paccuMTaTth BIIMSHHE CHUIBI
JaBJIEHUS JKUJIKOCTEH M Ta30B Ha
paszIuyYHbIC MTOBEPXHOCTH;
MIPOU3BECTU U3MEPEHUS

THAPABINYCCKUX IMapaMETPOB IIPHU
PaBHOBCCHOM u IMOJABUKHOM
COCTOSAHUAX,

MNpoOBOAWUTL HU3MCPCHHUEC BA3KOCTH

KHUJIKOCTH u UCCIIeI0BaHUE
PEKUMOB JBHKEHUS JKUAKOCTH.

IIPOBOAMTD U3MEpeHHe
apaMeTpoB, BXOJSIIIUX B

ypaBHeHue bepHyun;

INOHMMATh CYIIHOCTb IPOLIECCOB,
IPOUCXOIAIINX IIPU IBUKCHUU
KUAKOCTHU M Traza B Pa3IM4HbIX
MH)KEHEPHBIX YCTPOUCTBAX.

I10JIb30BaThCS CIIPaBOYHOM
JUTEPATYpPOU 10  HAMpPAaBICHUIO
CBOEMH npogeccuoHanbHON
JEeATEIbHOCTH.

OPOBOAWUTH  pacyeT  IPOCTHIX
TpyOONpPOBOJIOB.
NOPOBOANUTH  PAacdeT  CIOXKHBIX
TpyOOIIPOBOJIOB.

Bnaners:

METOJIaMU TO00us I PacueToB
FI/I)IpaBJ'H/I‘-IeCKI/IX 3a1a4. OCHOBHBIe
KpUTEPUU  TUIPOIMHAMHYECKOTO
og00usL.

OCHOBaMH  JKCIIEPUMEHTAILHOTO
HCCIIEIOBAHUS
THIPOTUHAMHYECKHUX u
ra30IMHaMUYEeCKUX MPOIIECCOB;
METOJIaMU  PacueToOB  JIaBJICHHS

KUJKOCTHU Ha pa3nuyHbIe
T€OMETPUUYECKHE TTOBEPXHOCTH.
Onopsl JABJICHUM. 3akoH
Apxumena. PaBHoBecue ra3os.
OcHoBHbIE yYpaBHEHUS u

MOBEPXHOCTH YPOBHSI.

OIIK-4.4. Omnpenensier
napameTpsl IIOTOKOB

3HaTh:

OCHOBHBIC 3aKOHOMEPHOCTHU




dopMmupyeMbIe U
KOHTPOJIHpYeMbIe

KOMIeTEeHI[UH
(Ko ¥ HANMEHOBAHHE)

NuHaukaTopbl 10CTHKEHUS
KOMIIeTeHIM i
(Ko 1 HAUMEHOBAHUE)

ILiianupyembie pe3ybTaThl
o0yueHust

pabouux cpe.

PaBHOBECHOTO ¥ TOABH)XHOTO
COCTOSIHUSL JKHJKOCTEM M TIa30B,
SBJISIOIIUXCS 6azoit TUISE
CHOCOOHOCTH K KOHCTPYKTUBHOM
JIeSITEIbHOCTH;

OcCHOBHBIC  3aKOHBI  JIBUKEHUS
JKUJIKOCTM W ra3a. [a3oBas
JTUHAMUKA.

Pacuer nmapamMeTpoB IIOTOKOB
pabouux cpen. AHaJIUTHYECKHE,
SKCIIEPUMEHTAJIbHbIC METO/IBL.
O030p  COBPEMEHHBIX  CHCTEM
pacueToB  MapaMeTpoB  IOTOKa
pabouux cpen. BeraucnurtenbHas
rugpoauHamuka CFD.

YMeTs:

OTpeeNiaTh MOTepH Hamopa Io
JUTIHE B TpyOOIpoBOIE
MOCTOSIHHOTO CEYCHHUS;

OTIPEIICTIATh K02 PHUITUEHTHI
MECTHBIX COMTPOTUBIICHHUI;
MMOHUMATH CYIITHOCTH TPOIIECCOB,
OPOUCXOISAIMIUX TIPU  JIBUKCHHUH
XKUJIKOCTH ¥ Ta3a B Pa3jIMIHBIX
WH)XCHEPHBIX yCTPOMCTBAX.
COCTaBUTh YypaBHEHHE OasaHca
HHEPreTHUECKUX u
Tr€OMETPUUYECKUX TapaMeTpoB B
YCIIOBUSX PABHOBECHS W JIBFDKCHUS
KUAKOCTEH U Ta30B;

paccuuTaTh MOTEPH JABJICHHS TIPH
mogaye JKHUIOKOCTEH B  JII000H
TUIPaBINYECKON CUCTEME;
MIPOU3BECTH THJIPaBIAYCCKUI
pacdyer TpyOONpOBOIOB TOJAaYU
JKUJIKOCTEN.

—  T10JIb30BaThCS CIPaBOYHOU
JUTEPaTypoll MO HaIpPaBJIECHUIO
cBOEH npogeccuoHanbHON
NEeSITETbHOCTH.

Biagers:

— MeToJaMH pacuera
T'HJIPOAMHAMHYECKUX u
ra30JMHAMUYECKUX IIPOLIECCOB
npu KOHCTPYUPOBaHUU "
COBEPLICHCTBOBAHUH paboThI

00BEKTOB npodecCuoHATbHON




dopMmupyeMbIe U

NuHaukaTopbl 10CTHKEHUS

KOHTPOJIHpYeMble KOMITeTeHHii [Inanupyemble pe3yabTaThl
KOMIeTEeHI[UH o0yJeHUs
(Ko 1 HAUMEHOBAHUE)
(Ko ¥ HANMEHOBAHHE)
JeSITETTLHOCTH.
— OCHOBaMHU  3KCIIEPHUMEHTAILHOTO

UCCIIEIOBaHUSA
THJIPOTUHAMHYECKHUX "

ra3oAMHaAMHU4YCCKUX IIPOLECCOB;

cnocobamu,  TpoleaypaMH U
nporeccaMmu MOJICIIUPOBAHUS
TUIPO- ra30/IMHaMUYECKUX
SIBIICHHI,

METOAAMHU U3MEpEHUs
TUJIPABIMYECKUX TTapaMeTpOB MpHU
PaBHOBECHOM W TIOJBH)KHOM
COCTOSTHHSX;

CYIIHOCTBIO MPOLIECCOB,
HPOUCXOIAIINX TPU  JBIKCHUU

KHUJKOCTU U ra3za B pa3jIM4YHbIX
VHXECHEPHBIX yCTPONCTBAX.

OIIK-4.5.  JlemoHCTpUpyeT
TMOHUMAaHUE OCHOBHBIX
3aKOHOB u croco6oB
IepeHoca  TEIJIOThI u
MAacCCBhl.

3HaTh:

OCHOBHBIE 3aKOHBI U OCHOBHBIE
(U3NKO-MaTEeMaTUYECKHE MOJICIH
IEpEHOCa TEIIOThl U MacCCHI.
CBoiicTBa BelllecTBa.
TennoeMKoCTh BEleCTBa.
Termmonepenaya.
[Iytn
TeIUIoNepe1adH.
VYpaBHeHMe TemI0BOro 6aiaHca.
TertoBoe n3nyyeHue.

I/IHTeHCI/I(l)I/IKaI_[I/II/I

YMers:

—  Omnpenenars ko3¢ Purmenta
TETUIOTIPOBOAHOCTH METAJIIOB.

— Onpenensrs ko3¢ Purmenta
TETUTOOT/AaYH B YCIIOBHU
CBOOOTHON KOHBEKIIMU

— TPUMCHSATh MaTeMaTHYEeCKHe
METO/IBI npu pereHuH
npodeccuoHaNbHbIX 3a/au.

—  T10JIb30BaThCS CIPaBOYHOU
JUTEPATYypoOu IO HAIpPABICHUIO
cBOEM npodeccuoHanbHON
NeSITETTHHOCTH.

Bmaners:

— MeTojaMH MaTeMaTHIECcKOro
aHauM3a M MaTeMaTHYecKOro
(KOMIIBIOTEPHOT0)
MOJICIIUPOBAHUS,  TEOPETHYECKOTO

)41 SKCIICPUMCHTAJIBHOT'O




dopMmupyeMbIe U
KOHTPOJIHpYeMbIe

KOMIeTEeHI[UH
(Ko ¥ HANMEHOBAHHE)

NuHaukaTopbl 10CTHKEHUS
KOMIIeTeHIM i
(Ko 1 HAUMEHOBAHUE)

ILiianupyembie pe3ybTaThl
o0yueHust

HCCIICOOBAaHUs B TCPMOJIUHAMUKE U

TEIJIOMacCOOOMEHe
HaBbIKaMU ONPCACIICHUSA BCIIMYHNH,
XapaKTEPU3YIOIIUX
TerIo(hU3nIeCKre CBOWCTBa

TEPMOANHAMHNYECCKOI'O pa60qero
TCIa.
HaBbIKaMU OHNPCACIICHUA BCIIMYHUH,

XapaKTePU3YIOIINX

TeTI0(hU3NIECKUe CBOHCTBa
TEPMOJMHAMHYECKOTO  Pabodero
Tena u 3 PEKTUBHOCTD
HHEProyCTaHOBOK B 1EeJI0M;

HUCCICIO0BaHUA IMponeccoB n
NHWKJIOB TCIIJIOBBIX MAIllMH,

OIIK-4.6. IIpoBoaut
HCCIEA0OBaHUS U pacueT
MPOIIECCOB
TemIoMaccooOMeHa B
COOTBETCTBHU C 3aJaHHOU
METOJIUKOM.

3HaTh:

OCHOBHBIE 3aKOHBI U OCHOBHBIE
(bU3MKO-MaTEeMaTUYECKHE MOJICIH
HIepeHOCa TEIUIOTHI U MaCChI;

Metoanueckue OCHOBBI

HCCIICOBAHUS u pacyeta

MPOIIECCOB  TEIUIOMAacCOOOMEHa B
COOTBETCTBUU C 3aJaHHOMI

METOIUKOM.

OHTpomnus U e€ aHaJu3.

ObnacTb IPUMEHEHUS

PEryIupOBaHus 00bEMOM;
[TonuTpomnHbIe TPOIECCHI;

W eanbHbIe Ta30BbIE CMECH;
OO0o00IIeHHbIe  auarpaMmbl IS
SHTAJILITNH, SHTPOTHH 51
JETY4eCTH;

MuorokoMnoHeHTHbIE CHCTEMBI;
Xumuueckuit [Torenmuma;
PaBHOBecue peakiuu TopeHus;
OuHeprerudeckas 3pHEeKTUBHOCTb.

YMeTn:

MIPOBOJIUT UCCIEAOBAHUS U pacyeT

MPOIIECCOB  TEIUIOMAacCOOOMEHa B
COOTBETCTBUU C 3aJaHHOMN
METOIUKOM

MPOBOJIUTh  TEPMOJMHAMHYECKHUE
pacyeTsl B nporueccax B
TEIIOCUIIOBBIX YCTaHOBKaXx,
HaXOJNUTh pe3epBbI
9HEProcOepeKeHNUs, HCIOIb30BaATh
(U3UKO-MaTEMAaTHYECKUM anmapar




dopMmupyeMbIe U

NuHaukaTopbl 10CTHKEHUS

KOHTPOJIHpYeMble KOMITeTeHHii ILiianupyembie pe3ybTaThl
KOMIeTEeHI[UH o0yueHus
(Ko 1 HAUMEHOBAHUE)
(Ko ¥ HANMEHOBAHHE)
TUIst peneHus npobiem
TEPMOTUHAMUKU u
TEIIOMAacCOOOMEHa,
BO3HUKAIOIINX B Xoje
poQeCCHOHANTBHON I TETLHOCTH.
— NPUMEHSATH MaTeMaTHYECKHE

METO/IbI npu peleHnn

npoeCCUOHATIBLHBIX 33]1a4.
OpUMEHATh Mojeinn BomHu s
aHaJIKM3a TEIUIOTO IMOTOKA B CTCHKY.
Brinonasate paboThI c
71a00paTOPHO-UCITBITATEIILHBIMU
TEIIOAICKTPOU3MEPHUTEILHBIMH
npudopamu.

Bnaners:

METO/IaMHU MaTeMaTHYECKOTO
aHamM3a W MaTeMaTHYeCKOro
(KOMITBIOTEPHOTO)
MOJICTTUPOBAHUS, TEOPETHICCKOTO
u AKCIEPUMEHTAIBHOTO
UCCIICIOBaHMsI B TEPMOJMHAMUKE U
TEIIoMaccooOMeHe

HaBBIKAMHU OMPE/ICIICHHS BEJIMYHUH,
XapaKTePU3YIONTIX
TETIO(PH3HUECKUE CBOWCTBa
TEPMOJAMHAMHUYECKOTO  pabouero
Tela.

HaBBIKAMHU OIPEJICIICHHS BEJIHMYUH,

XapaKTePU3YIOMINX

TeIIO(PU3NIECKUE CBOHCTBa
TEPMOJMHAMHYECKOr0  pabouero
Tena u 3¢ PEKTUBHOCTD

HSHEProyCTAHOBOK B IIEJIOM.




4. CTpyKTYypa M cojiep:KaHue U CUUILINHBI

DopMbI TEKYLIETO
Bun . HanmMmeHoBaHue TeM 3aHATHIA Oo0nemMm, KOHTPOIA
Monyas (pa3zaena)| y4eOHOMH N Cemectp Baaabl | UHTEepakTUB, 4. | (HAMMEHOBaHHUE
(y4eOHoii paboThI) q.
padoThI OLICHOYHOI'0
cpeacrsa)
Moayas 1 Jlex Beenenue B runpaBiuky. [lonsatue o peaibHOM 6 2 Iew. — Tecr.
«OCHOBBI U uaeanbHoOu KUAKOCTH. OCHOBHBIE Bompocs! k 3adery.
CHAPABIHKI (u3nUecKue CBOWCTBA KHUIKOCTEH U ra3oB.
OOuire 3aKOHBI ¥ 3aKOHOMEPHOCTH JKUAKOCTEH
U ra3zoB. ['ugpocratuka
J1a6 H3mepenHue BA3KOCTH KUAKOCTH U 6 2 4 - Jlaboparopnas
WCCIIETOBAHNE PEXIMOB JIBIDKEHUS KUIKOCTH. pabora Nel.
Bomnpocsl k 3a4ery.
IIp [TpumeHeHus: METOI0B TIOJTOOMS /ISt pACYETOB 6 2 3 - [IpakTnueckas
TUApPaBINYECKUX 3a7a9. OCHOBHBIC KPUTECPUH pa60Ta Nel.
TUAPOIUHAMHYECKOTO MOI00US. BoIpock K 3a4ery.
IIp JlaBrieHre )XUAKOCTH Ha pa3IndHbIe 6 2 3 - [IpakTnueckas
TEOMETPUYIECKHE TTOBEPXHOCTH. DIMIOPHI pa60Ta No2.
nasieHuid. 3akoH Apxumena. PaBHoBecue Bomnpock K 3a4eTy.
ra3oB. OCHOBHBIE YPaBHEHUS U TOBEPXHOCTh
YPOBHSI.
Jlex DneMeHThI TEH30pHOTO aHan3a. OCHOBHI 6 2 Ilcm. — Tecr.
KMHEMAaTUKU ¥ AMHAMHKH XHIKOCTEH 1 ra3oB. Bomnpocs! k 3auery.
OCHOBHBIE TTOHITHS O JABMKCHUU )KUIKOCTH.
OCHOBBI TEOPUU THIPABIMYECKIX
conpotuBieHnid. OCHOBHBIE KPUTEPUHU
THJIPOAMHAMUYECKOTO [OI00HSL.
JIab OnbITHAs IeMOHCTpanysl ypaBHEHUS bepHynm. 6 2 4 — Jlaboparopnas
W3mepenue napameTpoB BXOJSIINX B pabora Ne2.
ypasHenue [I. beprymm. Bomnpock! K 3a4eTy.
IIp Pacuet mpocTsIx TpyOOIIPOBOIOB 6 2 3 — [IpakTnueckas
pabota Ne3.

Bomnpocsl k 3auery.




®opMbl TEKYLET0

Bug . KOHTPOJISA
. HauMeHoBaHue TeM 3aHSTHIA Oo0nemMm,
Monayasb (pazaen)| y4eOHOMH . Cemectp bamnbl | UHTepakTuB, 4. | (HAUMEHOBaHUE
(y4eOHOI padoTHI) 4.
padoThI OLICHOYHOI 0
cpencrsa)
Ilp Pacuer coxHBIX TPYOOIIPOBOIOB 6 2 3 - [IpakTnueckas
paboTa Ne4.
Bomnpocsl k 3a4eTy.
Jlek OCHOBHBIE 3aKOHBI JIBUXECHUS KUIKOCTHA U 6 2 Icm. — Tecr.
raza. ['a3oBast JMHAMUKA. Bomnpocs! k 3auery.
J1a6 OnpeneseHre MOTEpH HAIopa 1o JUIMHE B 6 2 4 - Jlaboparopnas
TpyOOIIPOBO/IE TOCTOSTHHOTO CEUSHUSI. pa60Ta No3.
Bonpocsl k 3auery.
ITp Pacuer napameTpoB ABMXKEHHUSI Ta30B B 6 2 3 - [IpakTnueckas
J03BYKOBBIX M CBEPX3BYKOBBIX KaHaJIaxX pabora Ne5.
Bomnpocsl k 3a4ery.
Ilp Pacuer mapaMeTpoB HCTEYEHHS I'a30B B 6 2 3 - [IpakTnueckas
JIO3BYKOBBIX U CBEPX3BYKOBBIX KaHa/IaX pa60Ta No6.
Bomnpocsl! k 3auery.
Jlex Pacuer mapaMeTpoB MOTOKOB pabovHX Cpe/l. 6 2 Ilcm. - Tecr.
AHanuTH4YecKue, SKCIIepUMEHTAIBHBIE METOIBI. Bomnpock! k 3auery.
O030p COBPEMEHHBIX CUCTEM PacUeTOB
MapaMeTpoB NOTOKa pabouux cpe.
Brraucnurensras ruapoaunaamuka CFD
JIab Onpenenenne K03)PpUIMEHTOB MECTHBIX 6 2 4 - Jlaboparopnas
CONIPOTUBIICHUH. padota Ne4.
Bomnpocsl k 3a4eTy.
IIp Pacuer noToka )HIKOCTH B COBPEMEHHBI 6 2 3 - [TpakTnueckas
MPOTPAMMHBIX KOMIUIEKCAX pa60Ta No7.
Bonpocsl k 3auery.
Ip Pacyer noToka raza B COBPEMEHHBI 6 2 3 - IIpakTrueckas
MPOTrpaMMHBIX KOMIUIEKCax pabota Ne§.
Bomnpocsl k 3auery.
Cp Pacuer 3amau. CamocTosTenbHOE H3y4EHHE 6 35,75 5 - Pedepar no




®opMbl TEKYLET0

Bug H . KOHTPOJISA
. auMEeHOBAHHE TeM 3aHATHH Oo0nemMm,
Monayasb (pazaen)| y4eOHOMH . Cemectp bamnbl | UHTepakTuB, 4. | (HAUMEHOBaHUE
(y4eOHOI padoTHI) 4.
padoThI OLICHOYHOI 0
cpencrsa)
MaTepuaia IO DJICKTPOHHOMY  y4YeOHHKY. pe3yapTatam
TEMBI: CaMOCTOSTEILHOI'O
— 3aKOHOMEPHOCTH THUAPOCTATUKU. CHIIBL, M3ydeHus MaTepuaia
JIEUCTBYIOLINE B JKUJIKOCTH. Borpocs! k 3aueTy
I'uapocraTyeckoe  JaBJI€HWE H €0
CBOMCTBA.
—  JuddepennuanpHbie ypaBHEHUS
TUIPOCTATHKH.  [IOBEPXHOCTH  YPOBHSL.
PaBHOBECHS KUAKOCTH B I0OJIE 36MHOT'O
TsroTeHus. 3akoH Ilackans.
- METOAUKU pvaéTa BJIMAHUSA CUJIBI
JIABJICHUSI XKUIKOCTEH U Ta30B Ha
pas3InYHbIC TOBEPXHOCTH;
— HU3MCPCHUA TUAPABIMYCCKUX TapaMETPOB
MPY PaBHOBECHOM M MOJIBHIKHOM
COCTOSHUSIX;
CYIIHOCTb IPOIIECCOB, MPOUCXOSIINUX MTPU
JABWKCHUU JXUAKOCTU U I'a3a B pa3IMIHBIX
WH)XCHEPHBIX YCTPOWCTBAX.
Mopyas 2 Jlex Beenenue B TepmoauHamMuky. OCHOBHEIE 6 2 e — TecT
«OCHOBBI 3aKOHbl TepMOJMHAMUKHU. [lepBblii 3aKOH Bompocs k 3auery
TepPMOIHHAMHKI TepMOJUHAMUKH. DHeprus. Bropoii 3akon
TEPMOAVHAMUKH. 3HTp0HI/I$I.
JIa6 Buasr ieperoca TermaoThl. CIOKHBINR 6 2 4 — Jlaboparopnas
Teroo0MeH. ['pagueHT TemmnepaTypsl. paboTa Ne5.
I'panynpoBKa TEXHHYECKHMX TEPMOIIAp. Bonpock! K 3a4eTy.
IIp OrmpeaeneHns BETUINH, XapaKTEPU3YIOTIIX 6 2 3 - [TpakTnueckas
TerI0(QU3HMIECKUEe CBOWCTBA paboTa Ne9.
TEPMOANHAMUYCCKOI'O pa6oqero TCla BOHpOCI)I K 3a4eTy.
Ip [TpuMmeHeHns METOI0B OIO0US JIJIsl pACYETOB 6 2 3 - [IpakTnueckas




®opMbl TEKYLET0

Bug . KOHTPOJISA
. HauMeHoBaHue TeM 3aHSTHIA Oo0nemMm,
Monayasb (pazaen)| y4eOHOMH . Cemectp bamnbl | UHTepakTuB, 4. | (HAUMEHOBaHUE
(y4eOHOI padoTHI) 4.
padoThI OLICHOYHOI 0
cpeacTsa)
TEPMOINHAMUYECKHX 3a1a9. TepMOIuHAMUKA pabota NelO.
TOPCHUSI. Bonpocsl k 3auery.
Jlek Metoanueckue OCHOBBI aHaIU3a 6 2 ITcm. — Tecr.
3G PEKTUBHOCTH TEPMOINHAMUYECKUX LIUKIOB Bomnpocs! k 3auery.
Y TIyTH X COBEPIICHCTBOBAHMUS, PacUeT
coCTOsTHHS pabodrx Tej, aHAIIN3 CITI0OCOO0B
noBbIeHNs uX 3 dexTuBHOCTH. Moenb
«neanpHOro ra3za». BiaxxHbli U cyxou
«Bo3nyx». Dkceprernueckuii ananus. IlapoBeie
1 T'a30BbIC SOHCPICTHUYCCKUEC ITUKIIBI.
J1ab Uccnenosanue npoieccoB U IIUKIJIOB TETLIOBBIX 6 2 4 — JlaGopaTtopHas
MallnuH paboTa Neb.
Bomnpocsl k 3a4ery.
ITp Pacuet kommpeccopa 6 2 3 - [IpakTnueckas
abora Nel 1
IIp PacueTbl OCHOBHBIX TTOKa3aTeliei 6 2 3 - IIpaxTrueckas
TEPMOANHAMHUYIECCKHUX IIUKJIOB M aHAIN3 UX pa60Ta Neo12.
s dexruBHOCTH Bomnpocsl k 3auery.
Jlex OCHOBHBIE 3aKOHBI ¥ OCHOBHBIEC (DU3HKO- 6 2 Icm. — Tecr.
MaTeMaTHYECKHE MOJIENTH NIEPEHOCa TEIUIOThI U Bomnpocs! k 3auery.
Macchel. CBOMCTBA BellecTBa. TemnoeMKOCTb
Bemectra. Temtonepenaya. [Tytu
WHTEHCU(HKALIUY TEIUIoNepeaadn. Y paBHeHHE
TemioBoro Oananca. TemioBoe n3ay4eHue.
J1a6 Onpenenenune kodpduimenra 6 2 4 — Jlaboparopnas
TEIUTONPOBOAHOCTH MeTaiioB. OnpeeneHue pa60Ta No7.
ko3 duimeHTa TerIo0T1a4u B yCIOBUN Bompocsl K 3a4eTy.
CBOOOJHON KOHBEKIHU
IIp Pacuer TemnooOMeHHOro anmnapara. 6 2 3 - IIpakTrueckas

] abora Nel3.




®opMbl TEKYLET0

Bug . KOHTPOJISA
. HauMeHoBaHue TeM 3aHSTHIA Oo0nemMm,
Monayasb (pazaen)| y4eOHOMH . Cemectp bamnbl | UHTepakTuB, 4. | (HAUMEHOBaHUE
(y4eOHOI padoTHI) 4.
padoThI OLICHOYHOI 0
cpencrsa)
Bomnpocsl k 3auerty.
Ilp OCHOBHBIE 3aKOHBI U OCHOBHBIE (DU3UKO- 6 2 3 - [IpakTHueckas
MaTeMaTHYECKHE MOAEIH TIepEeHOCa TEeTIOTH U pabota Nel4.
MacCel Bomnpocsl k 3a4eTy.
Jlek MeTtoandeckne OCHOBBI HCCIIEJOBAHNS 1 6 2 Ilcm. — Tecr.
pacdera IpoIecCoB TIJIOMacCoOOMeHa B Bomnpocs! k 3auery.
COOTBETCTBHH C 3aJaHHON METOIUKOMH
J1ab Hcreuenue Bo3yxa U3 CYKHBAFOIIETOCs COILIA. 6 2 4 - Jlaboparopuas
PaGoTeI ¢ mabopaTOpHO-HCTIBITATEIHHBIMHU pabora Ne§.
TCIIOJICKTPOU3IMEPUTEIIbHBIMU HpI/I60paMI/I BOHpOCH K 3a4eTy.
IIp OrnpeeneHns BETUINH, XapaKTEPUIYIOIIIX 6 2 3 — [IpakTnueckas
TenJIO(bqueCKI/Ie CBOMCTBaA pa60Ta Nel5s.
TEPMOMHAMHYECKOTO pabodero Tena u Bompock! K 3a4ery.
3G PEKTHBHOCTH YHEPIOYyCTAHOBOK B IEJIOM.
Ilp [Ipumenenue Moaenu BouHu juis aHanu3a 6 2 3 — [IpakTnueckas
TETUIOro NMOTOKA B CTCHKY padota Nel6.
Bonpocsl k 3a4eTy.
CP Pacuer 3amau. CamocrosTeTbHOE W3YyYEeHHU 6 44 5 — Pedepar no
marepualia 10 SJICKTPOHHOMY y‘{e6HI/IKy. pe3yj1],TaTaM
TEMBI: CaMOCTOSATEILHOTO

—  VrBepxkaenue KenpBuna—IInanka;

— DHTpomnus U e€ aHau3;

— METOJIWYECKHE OCHOBBI aHAIN3a
3¢ PEeKTUBHOCTH TEPMOIUHAMUYECKUX
[IUKJIOB M ITYTH WX COBEPILICHCTBOBAHUS,
pacyer COCTOSHUS PabOUYHX TeJI, CIIOCOOBI
NOBBIIEHHS 3P PEKTUBHOCTH
TEIIOOOMEHHBIX anIapaToB;

— OOmacTh IpUMEHEHUS PETYITUPOBAHIS
00BEMOM;

HU3YYCHUA MaTepuajia
BOHpOCBI K 3a4CTy




DopMbI TEKYLIIETO

Bug H . KOHTPOJIs
. auMEeHOBaHHE TeM 3aHATHH Oo0nemMm,
Monayasb (pazaen)| y4eOHOMH . Cemectp Banasl | UHTepakTuB, 4. | (HAHMMEHOBaHHUE
(y4eOHOI padoTHI) 4.
padoThI OLICHOYHOI'0
cpeacrsa)
— TlonuTpomnHsie npolecchl;
— HpeannpHBIE Ta30BEIE CMECH;
— OO0o0O0IIeHHBIE JUarPaMMBI JJTsl SHTAIBITHH,
SHTPOIUH U JICTYYECTH,
— MuorokoMmnoneHTHbIE CHCTEMEL,
—  Xummnueckuii [loTreHnman;
— PaBHOBecue peakuuu ropeHus;
— Dwneprernyeckas 3(h(HEeKTUBHOCTD.
ITA [IpomexKyTOYHAst aTTECTAIUs. 3a4eT ¢ OLEHKOM. 6 0,25 100 - Tect
.HCHI [IpoBepka MOCeIaecMOCTH 3aHITHI 6 10 — Orenka
[MOCEMIAEMOCTH
JIEKIIMOHHBIX 3aHATHH.
144 200 ' '

Cxema pacyera UHTOroBoro oajuna
Texyuuii pedTUHT (BCe 3aHATHS U IPOMEXKYTOUHBIE TECTHI) + Pe3yabTaT HTOroBOro TECTa M BCE ACIUTCS HA 2

Hroro:




5. Ob6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpu w3yyeHuun auCHUIUIUHBI «OCHOBBI THUAPABIUKH W TEPMOJAMHAMUKI» HCIOIb3YIOTCS
cleayronme o0pa3oBaTesbHbIe TEXHOJIOTHHU:

TexHoI0rUs TPAAUIIMOHHOTO 00YYEHHs — OpraHu3alus y4eOHOro mporecca, OCHOBaHHas Ha
JEKIIMOHHO—CEMHHAPCKO-3a4eTHON  (hopmax  oOydeHws: JeKius; JaboparopHas paboTa;
camocTosTeNlbHas pabota. lcmonb3yemple MeETOIbl  OOYYEHHs: HArIIHBIC, CIIOBECHBIC,
npakTu4yeckre(1adopaTopHeIe);

HHTepaKTUBHbBIC TEXHOJOTHH — CHOCOOBI aKTHUBALMH JIESITEILHOCTH CYyOBEKTOB B HpOLECCE
B3auMojieiicTBus (oOyueHne B mpouecce obOmenus). @opma oOydeHus: mpoOieMHas JIEKLUS;
Jekuusi Oecena; mpoOieMHbIA cemuHap. Vcmonb3yembie METOAbl OOyYCHUs: MPE3CHTAIMOHHbBIA |
JIEMOHCTPAIIMOHHBIA METO], paboTa B Mapax WM Ipymmax.

Jucranunonnoe oOydyenue: CereBas TEXHOJNIOTHsS — H3y4yeHHe Kypca (y4eOHOU
I[I/ICIII/IHJII/IHI)I) MOCPCACTBOM IJICKTPOHHBIX yLIe6HO-MCTOI[I/I‘-IeCKI/IX MaTCpHraIOB, PaSMCIICHHBIX B
o0yuaroiieli cpesie ¢ UCIOIb30BaHUEM KOMITBIOTEPA, IOAKIFUYCHHOTO K CETH HHTEPHET.

6. MeToauyeckne yKa3aHHUs 110 OCBOCHUIO 1M CLHUILIHHbBI

3aHsaTUsA 0 AUcUUIUIMHE «OCHOBBI TUAPABIMKN U TEPMOJIUHAMUKNY JJI CTY/I€HTOB BY30B
MPOBOAATCS B COOTBETCTBUM C YyYEeOHBIM IUIaHOM. AyauTopHas paboTa CTYIACHTOB TIOJ
PYKOBOJACTBOM MpEIoJaBaTesIeii OCYIIECTBISAECTCS B COOTBETCTBHUU C PACIMCAaHUEM B PaMKax
JIEKUUH U 1abopaTOpHBIX 3aHATUI. B camocTosTensHy0 paboTy CTyA€HTOB BXOAMUT Oosee
NIyOOKOE U3yYEeHHE TEOPETHUECKOr0 MaTepuasa pu MOMOIIU CUCTEMBI PocaucTanT.



7. OueHo4HbIe CpeacTBa

7.1. [IaciopT OLEHOYHBIX CPEACTB

Cenect Koa xoHTpoMpyeMoii KOMneTeHIIun HaumenoBanue
p (WM ee yacTn) OLICHOYHOI'0 CPeICTBA
6 OIIK-4. TectoBrie 3amanusg Nel-500

Bomnpocsl k 3auery Nel-66
JlabopaTtophnast pabota Nel-8
[Tpaktuyeckas padorta Nel-16

7.2. TunoBble 3aJaHUS UJIM HHbIe MAaTEePHUAJIbl, He00XO0AUMBbIE JIJIfl TEKYIIEro KOHTPOJIS

7.2.1. Kom1uieKT J1a00paTOPHBIX 3aJaHUI

JlaGopatopunasi padora Nel «/3mepeHue BA3KOCTH KUAKOCTH U MCCIIEAOBAaHUE PEKUMOB
JBUKEHUS JKUIKOCTH.»
®opma oTueTa o JadboparopHoii padore Nel
OTuer 10JKEH cofepxKaTh:
1. Lenb paboTsr,
2. Onucanue JIaOOpaTOPHOU yCTAaHOBKH;
3. Ompenenenue BA3KOCTH KHUIKOCTH. Dusrueckas GOpMyITHPOBKA PaCUCTHBIX POPMYI U
WX MPUMEHEHHUS 110 ONPEIEICHUIO BI3KOCTU UCIIBITYEMOMN KUIKOCTH;
PesynbTaTsl U3MepeHuil 1 pacyeToB B TaOIMUHON hopme;
5. OO111e BEIBOIEI.

JlabopaTopnas padora Ne2 «OmnbITHas neMoHCTpauus ypaBHeHus beprymum. M3mepenue
MapaMeTpoOB BXOASIIMX B ypaBHeHue J[. bepHymm»

dopma oTyeTa o JadoparopHoii padore Ne2

OTduer JOMKEH COIEp)KaTh:

1.Hens 1 3agaun paboTsl;

2.0Onucanue J1abopaTopHO YCTaHOBKH;

3. ®opmbl 3amucu ypaBHeHus Jl.bepHymnm u pacmm@poBka HX IapaMeTpoB.
Teopernueckue (opMyJbl ONpeAeNeHUs TUAPOJUHAMUYECKHX MapaMeTpoB JBIXKYIIeHCs
MOTOKA XHUJIKOCTH B TPyOONPOBO/IE;

4.Pe3ynbTaThl H3MEPEHH U pacyeToB B TaOIMYHOU Gopme;

5. IlocTpoeHue 3aBUCUMOCTH F€OMETPHUUECKOT0, TbE30METPUUECKOTO U CKOPOCTHOTO
HAIlOpoOB OT M3MEHEHHS] PacueTHBIX CEYEHHUH B JKCHEpUMEHTAlIbHON TpyOke BeHTypu B
rpaduyeckom BHUJE;

6.001111e BBIBOJIBI

JlaGopaTopnas padora Ne3 «Ornpenenenue norepu Hamopa B IpsIMOil TpyOe MOCTOSHHOTO
CEUEHUS»
®opma oTueTa 1o JadoparopHoii padore Ne3
OTtuer JOMKEH COepIKaTh:
1.Ilenpb u 3ama4um paboOTHI;
2.0Onucanue 1ab0paTopHON YCTaHOBKH;



3. OB0oCHOBaHMS TEOPETUYECKUX U IMITUPUUYECKUX (POPMYII 11O OMpEAETICHUIO TIOTEPh
Haropa 1 ko3 QuIrenTa ruaApaBINIeCcKOro TPEHUs 10 [UIMHE CTAIBHBIX TPYOOIIPOBOIOB;

4.Pe3ynbTaThl H3MEPEHHH U pacyeToB B TaOIMUHOU opme;

5. IlocTpoenune 3aBHCUMOCTH MOTEPh HANOpa OT CPEAHEH CKOPOCTH B rpaMuecKoM
BU/JIC;

6. Iloctpoenme  3aBucMMOCTH  KO3(pHIIMEHTa  THAPABINYECKOTO  TPEHUS
9KCIIEPUMEHTAIBHON TPYOBI OT urcia PeliHombica B rpadueckoM BUE;

6.001111€e BEIBOIBI.

JlaGopaTopHas pa6ora Ned «Omnpenenenne K03(h(UIMEHTOB MECTHBIX COMTPOTHBIICHUID)
®opma oTyeTa no JiabopaTopHoii padore Ned
OTuer 10IDKEH COAepKaTh:
1.Ilenp 1 3aaun paboTBI;
2. Onucanue J1abopaTOpHON YCTaHOBKH;
3. O0ocHOBaHHE TEOPETUUECKUX U IMITUPHUECKUX (HOPMYJI TI0 OMPEACIICHHUIO TOTEPh
Haropa Ha MECTHBIX COMPOTHBIICHUSIX B KO3(PPHUIIMEHTOB MECTHBIX COTIPOTUBIICHUH;
4.Pe3ynbTaThl U3MEPEHUN U PacyeTOB B TaOIMUHOU popme;

5. Tloctpoenue 3aBUCUMOCTH KO3()(UIIMEHTa MECTHOTO CONPOTHBIICHUS BEHTHUJIS OT
ymucia PeitHonbaca B rpaduueckom BUE;
6.00111€e BbIBOJIBI.

JlabopaTopnasi pabora NeS «Bunbl nepenoca terotsl. ClnoxHbIN TeriooOMeH. ['paauenT
Temreparypsl. I'payupoBka TEXHHYECKHX TepMomap»

®opma oTyeTa o J1aboparopHoi padore NeS
OTueT 10IKEH COAepHKaTh:

1.Hens 1 3agaun paboThl;

2. Onrcanue 1a00paTOPHOM YCTaHOBKH;

3. OO0ocHOBaHUE TEOPETUUYECKUX U IMIIUPUUECKUX (HOPMYIT IO ONPEIEIICHUIO
MapaMeTpoOB CIOKHOTO TEMJI000MEHa;

4.Pe3ynbTaThl ©3MEPEHH U pacyeToB B TaOJIMUHON Gopme;

5. IlocTpoeHune 3aBUCMMOCTH TPaJyMpOBKH TEXHHUUECKHX TepMoOIap B rpapuuecKoM
BU/IE;

6.0011111€ BBIBOEI.

JlaGopaTopHas padora Ne6 «lccienoBanue npoueccoB U IUKIOB TEIUIOBBIX MAIIUH)
dopma oTyeTa no JadoparopHoii padore Ne6
OT4eT KOKEH CONEPIKATh!

1.1lenp u 3amaum paboOTHI;

2. Onucanue 1ab0paTOPHON YCTaHOBKH;

3. OO6ocHOBaHHUE TEOPETUUYECKUX U IMIIUPUUECKUX (HOPMYIT IO ONPEEIICHUIO
[apaMeTpoB MPOIIECCOB U IIUKJIOB TEIUIOBBIX MAIIMH;

4.Pe3ynbTaThl U3MEPEHHUN U PacyeToB B TaOIMUHON popme;

5. IlocTpoeHue 3aBUCUMOCTH TEIUIONPOBOTHOCTH B rpauueckoM BH/IE;

6.00111e BBIBOIBI.



JladopaTopnasi pa6ora Ne7 «Onpezaenenne kodhpuimeHTa TemIonpoBOAHOCTH METaJIOB.
Onpenenenre kKo3phuUEHTa TEIUIO0TAaYH B YCIOBUU CBOOOAHON KOHBEKIIUNY
®opma oTuera 1o JadbopaTopHoii padore Ne7
OTuer JOKEH COlepIKaTh:
1.Ilenpb u 3agaun paboOTHI;
2. Onrcanue J1ab0paTOPHON YCTaHOBKH;
3. OO6ocHOBaHUE TEOPETUUYECKUX U IMIIUPUUECKHUX (HOPMYIT IO ONPEEeTICHUIO
apaMeTpoB TEIUIOOTIauH;
4.Pe3ynbTaThl H3MEPEHH U pacyeToB B TaOIMUHOU Gopme;
5. IlocTpoeHure 3aBUCUMOCTH TEIUIO0TIa4H B rpaiuecKoM BUJIE;
6.001111€e BEIBOIEI.

JlabopaTopnass pa6ora Ne§ «lcreyeHune BO3ayxa M3 CyKHMBarollerocs cormia. PaboTsl ¢
1a00PATOPHO-UCIIBITATEILHBIME TEIUIOAICKTPOU3MEPHUTEILHBIMU TTPHOOPAMI)
dopma oTyeTa 1o JadboparopHoii padore Ne§
OTtuer JOMKEH COlepIKaTh:
1.ens 1 3agaun paboThI;
2. Onucanue 1abopaTOpHON YCTaHOBKH,
3. OO6ocHOBaHUE TEOPETUUYECKUX U IMIIUPUIECKUX (HOPMYIT IO OMPEEIICHUIO
[apaMeTpPOB UCTEUEHUS BO3/LyXa U3 CY>KHUBAIOILIErOCs COILIA;
4.Pe3ynbTaThl U3BMEPEHHI U PACUETOB B TAOIUYHOU opMe;
5. IlocTpoeHure 3aBUCUMOCTH UCTEYEHHE BO3TyXa B TpaduIecKoOM BU/IE;
6.0011111€ BBHIBOJIBI.

Kputepumn ounenku jsadoparopusnix pador Nel-8:

MaxkcuManbHOE KOIHYECTBO OaioB — 4.

Odopmienue oTyeTa co BCEMU pacueTaMu COTJIacCHO TpeOOBaHUsM - 2 Oalina;
3amuTa paboThI - 2 OaIoB.

He 3aureHo: cTyneHT He BBITIOHIII JJabopaTopHyto padoty. KonudectBo 6amios — 0

7.2.2. KoMIuI1eKT 3aJaHUH 1JIs1 pelIeHHus 3a1a4.

3aoaua 1. B GannoHe HaXOIUTCS CXAThId BO3AYX MOJ M30BITOYHBIM JaBIeHUEM D 1= 2,94
MTlla, OnpenenuTs OTHOIIEHHE aOCOJIIOTHBIX JABJICHHM, €CIIM JIaBJICHUE OKpY’Karolle cpenbl 742

Mm pm. cm Tipu TeMriepatype 293 °K

3aoaua 2. Pa3pspkeHre B KOHJEHcaTOpe MapoBOM TypOuHBI cocTaBisieT P .=0.95 6ap npu
atMoc(epHOoM JnaBieHuu B, = 745 mm pm. cm. Onpenenuts aOCONIOTHOE JaBlI€HHE B

KOHJICHCATOpE.

3adaua 3. [laBiieHHME IO MAHOMETPY B IApOBOM KoTie cocTaBisieT 9 amm. Kakoe
a0COIIOTHOE JIaBJIEHUE B KOTIIE?

Ilpumeuanue. llpu OoNbIIMX 3HAYEHUSIX H3OBITOUHOTO JaBieHUs (Bblie 3-5 amm)
O6apoMeTpuUecKoe JaBlIEHUE, €CIM OHO HE 33/1aH0, MOXHO MPHHATH ( TaKk OOBIYHO TOCTYIAIOT)
paBHBIM | amm.

3adaua 4. Haiitu miIoTHOCTH P ., U YAENbHBIA 00BbeM L , yriekucioro raza CO , npu

HOpPMaJIbHBIX (pu3ndeckux ycnoBusx ( p=760 wm pm. cm., t=0°C).



3aoaua 5. UneanwHbiii a3 00beMOM 273 M 3HArpeBarOT MPU MOCTOSHHOM JIaBIICHUU OT 546
1o 547 K. OnpenenuTs npupaiieHue oobema.

3aoaua 6. Jlns obGecrieueHHs mpolecca TOPEHHUs B TONKY KOTJIAa BEHTHJIATOPOM IOJIAETCS
BO3AyX B 00beMe 5 M 3/c Mpu HOPMAIBHBIX (U3UUECKUX YCIOBHSIX. ATMOC(EpPHBIH BO3IYX MMEET
temneparypy 298 ¢ K u abcomorHoe nasienue 0,0958 Mlla. Ha xakoil 0o0beM 3acachlBaeMOro
BO3/IyXa JIOJDKEH ObITh paCCUUTaH BEHTHIIATOP, YTOOBI OH MOT 00ecneuuTh paboTy KoTia?

3aoaua 7. Cmechb coctout u3 5 ke raza CO »u 3 ke raza O . Onpenenutrb OTHOCUTEIbHbBIN
MacCOBBI COCTaB, NPOLEHTHBIA MAacCOBBII COCTaB CMECH U MOJEKYJISIPHYIO MacCy CMECH IO
00BEMHOMY COCTaBY.

3aoaua 8. AtmochepHbIii BO3yX 110 00bEMHOMY COCTaBY UMEET: 7 =0,9ug _ 021
N2 - b .

Onpenenuth a8 BO3AyXa, Kak s CMECH, KaXYILIyIOCS MOJIEKYJSIPHYIO Maccy, Tra30BYIO
MOCTOSTHHYIO, TUIOTHOCTh W YJCIBHBIA O00BbEM MPU HOPMAIBHBIX (PU3MUYECKUX YCIOBHSIX, a TaKKE
MacCOBBI€ JI0JIM COCTABJIAIOIINX T'a30B.

3aoaua 9. T'a3zoBas cMech, cocTosiasl U3 ABYX (K@MIIOHEHTOB (kucmoposia U YTJIEKUCIIOTO

rasa), IMEeT OTHOCUTEIbHBIN OOBEMHBIN COCTaB: 7
=0,4. CMech HAXOIUTCS B EMKOCTH 00BEMcOOM V = 6 M3 1 U30BITOYHBIM AABJICHUEM P ws =

O,
4 6ap n remneparype ¢t = 300°C. Onpenenuts Maccy ra3oBOi CMECH.
3adaua 15. Onpenenutb MacCOBYIO TeIJI0eMKOCTh a3oTa (N ) mpu p = const 00BEMHYIO
TeIJI0eMKOCTh yaenbHoro raza (CO . ) mpu v = const, cUdTas TEIUIOEMKOCTh BEIMYMHOU

IOCTOSIHHOM.

3aoaua 22. OnpenenuTs CPEIHIOI0 MACCOBYIO TETUIOEMKOCTh yriekucioro raza (CO ) npu
MOCTOSIHHO JIaBJieHUH B HHTepBasie Temmeparyp or 0 mo 1000 ° C (HenuHeiHas 3aBUCUMOCTH
TETJIOEMKOCTH OT TeMIIepaTyphl).

3aoaua 37. Bo3nyx oobemoM 30 m 3, B3ATHIM IpU HOPMAJIbHBIX (U3NYECKUX YCIOBHSX,
oxnaxnaaercs oT 500 mo 100 ¢ C. HaifT OTHATOE KOJIMYECTBO TEIIa, €CIIA MPOIECC OXJIAKICHUS
MIPUXOAUT MIPHU MOCTOSTHHOM oO0BeMe. [IpuHsATh At 00bMeHa TeITOEMKOCTH HEeTHHEHHYIO

1 _
3aBUCUMOTH C | = f{1).

3aoaua 43. Ha cxarue 3 xe merana 3atpadeHo 800 x/[orc pabOThI, IpU 3TOM BHYTPEHHSIS
9HEeprus rasa yeenanumiuach Ha 595 x/[oc. Onpenenuts KOJWYECTBO TEIIA M yKa3aTh, IOABOJUTCS
WIN OTBOJUTCS; ONpPEAETUTEe U3MEHEHUE TEMIEepaTyphl U SHTAJIBINH, €CIM MOJIbHAsI TEIJI0EMKOCTh
MeTaHa NP MOCTOSTHHOM o0beMe paBHa 26,48 k/{owc/ (kmoaw 2pad).

3aoaua 54. B xanopumerpuueckoir 6ombe emkocThio 300 cm?, 3aMOMHEHHON KHCIOPOIOM
npu pasineHun 2,5 Mlla wn temneparype 293¢°K, cropaer 0,3 2 TomimBa, HMEIOLIETO
TEIUIONPOBOAHYI0 cmocoOHOCTh 25100  x/owc/ke. OmnpenenuTh TOBBIIICHWE [aBIEHUS W
TEeMIIepaTypy B KOHIIE CropaHus, peHeOperas TermiooTAauel K CTeHKaM 0OMOBI.

3aodaua 82. OnpenenuTh KOJIWYECTBO TEIUIA, MOJTYYEHHOE BOJAOPOJIOM B OaIIOHE €MKOCTHIO
40 7, U3MEHEHHEM €ro TeMIlepaTypbl, BHYTPEHHEH HHEpruM M SHTAIbIIMU, €CIU H30BITOYHOE
JaBJIeHWE B pe3yJbTaTe HarpeBaHus OawioHa moBbicuiack ¢ 12 Mlla no 13,2 Milla.
bapomerpuueckoe nasnenue 745 mm pm. cm., HadanpHas teMneparypa T = 273 ¢K, TennoeMKocTh
Bozopona ¢ , = 14,33 x/{owc/(ke epad).

3adaua 84. B nunuHape oA MOPUIHEM MOXET PACIIUPSTHCS BO31YyX, YIVIEKHCIOTAa WIH
renuu. HauvanbHble mapameTpbl ra3a oauHakoBbl: gaBieHue 0,7 Mlla, temneparypa 973 ¢ K.
Pacmmmpenne mnpoucxonut g0 naienuss 0,12 Mlla. CpaBHuth paboTy mpH aauadaTHOM
paclIpeHnH ra3oB, CUUTAas], YTO PACXOJ UX OJMHAKOB, a TEIJIOEMKOCTh IIOCTOSIHHA.



3aoaua 91. CpaBHUTH paboOTy aanabaTHOTO PACHIMPEHHS PA3JIMYHBIX Ta30B IO MOPITHEM
(BO31yX, resIuid U yIIEKUCI0Ta), €CIM UX HadallbHbIE IMapaMeTpbl OJUHAKOBHI (HaBieHue 1,6 Mlla,
temriepatypa 973 ¢ K), a temmneparypa ux mocie pacmmpenus paBHa 323 ¢ K. Pacxonmbl rasos
CUMUTATh OJIMHAKOBBIMM, & TEIUIOEMKOCTHU — MOCTOSIHHBIMU. ONpenenuTh TakXkKe JaBJICHHUE Ia3oB B
KOHIIE MpoIlecca UX paclIupeHusl.

3aoaua 101. OceBoif KoMIIpeccop ra3oBOM TypOWHBI, BCachlBasg BO3IyX INpU JIaBICHUHU
0,1013 MIla n temneparype 303 ° K, nomaer ero B kamepy cropanus npu gasinenuu 0,73 Mlla u
temriepatype 640 K. Onpenenuts mokaszareib MOJUTPOIBI MPOIECCa CHKATHS, €r0 TEIUIOEMKOCTb,
KOJIMYECTBO TEIUIa, N3MEHEHUE DHTANBIINU, BHYTPEHHEH YHEPTUU U paboTy cxatus | ke BO3mayxa B
KOMIIpECCOpE.

3aoaua 145. Terno ropsiaeil BOAbI, ABWXKYIICHCS BHYTPU Kpyra TOPU30HTAIBHON TPYOBI,
IepelaeTcs BO3AyXY, OMBIBAIOLIEMY TPYOY 10 Hapy>KHOM MOBEPXHOCTH CBOOOJHBIM IOTOKOM.

Tpebyercs onpenenutp KO3()(UIMEHTH TEIUIOOTJAYM BOJOW BHYTPEHHEH IOBEPXHOCTH
TpyOBI U HAPYKHOU €€ MOBEPXHOCTHIO BO3/yXa, a TakKe KOOPPUIMEHT TeIUIonepeaayu OT BOJbI K

BO3/lyXy, OTHECEHHBIHN K 1 M JUIMHBI TPYOBI.
Jliis pacueTa NPUHATS:

1. BHyTpeHHHMI TuaMeTp TPyObI d,= ..MM

2. TOJIIMHY CTEHKH TPYOBbI 0=...MM;

3. mHY TpyObI I=..™;

4. marepuan TpyOsI A= ...Bt/™M*K;

5. CpEeIHIOI0 CKOPOCTH BOJIBI W= ...M/CEK;

6. CpeIHIOI TeMIeparypy BOJBI e = ...°C;

7. TeMIiepaTypy BO3[IyXa OKpPY KalOIIEro Tpyoy torc,=20°C.

3aoaua 157. Tenno IbIMOBBIX Ta30B MEPEAAETCsl 4epe3 CTEHKY KOTia KUIAMEeH Boje.

[Ipuaumast Temneparypy rasoB t,=...°C, Boabl f,=...°C, ko3(p(UIMEHT TEemIo0TAaun Ta3zamu
creHke o, =...B1/M2¢K, 1 oT creHku Boze a.= ...B1/M2*K, cunras cTeHKY MI0CKOH, TpeOyeTcs:

1. mocyMTaTh TEPMHUUECKOE CONpoTHBIEHUE R, K03 unmenTs! Termnonepenayu,
SKBHUBAJIEHTHBIE KO3 PHUIIMEHTHI TEIJIONPOBOAMMOCTH M KOJIMUYECTBO MIEPEIaBaeMOro Teria

OT Ta30B K BOjie uepe3 1 M2 CTeHKH 3a | ceK IS CIeIYIONINX CITyJacB:
a) CTEHKA CTaJbHAsl, COBEPIICHHO YMCTAasl, TOJIIUHON 0> =...MM
(4.= 50 Bt/™m*K);
0) cTeHKa MeTHasl, COBEPIIEHHO YHCTast, TOJIIUHON 0> =...MM
(4.= 350 B1/m*K);
B) CTEHKA CTaJIbHAsSI, CO CTOPOHBI BOJIBI TOKPHITA CJIOEM HAKUIIU TOJIIMUHON 03 =...MM
(43 = 2 Br/M*K);
I) cily4aid «B», HO HOBEPX HAKUIIM UMEETCs CIIOH Maciia TONMIMHOMN J 4, = 1MM
(44 = 0,1 Br/m*K);
) cIydai «r», HO CO CTOPOHBI Ta30B CTEHKA MOKPBITA CIIOEM CaXKH TOJIIIUHON 0 =...MM

(4= 0,2B1/Mm°*K);
2. TpUHAB KOJIMYECTBO TeIUIa AJis cirydas «a» 3a 100%, mocunTaTh NPOLIEHTHI TEIUIO JUIS BCEX

OCTAJIBHBIX CIIy4acB;
3. OIpeneauTh AHATUTHUUECKHU TEMIIEPATYPbI BCEX CIOEB CTEHKHU CIIydast «I».



7.2.3. KomniekT 3a1aHuii 11 NPAKTUYECKUX PA0OT

(Haumenosanue OYEHOUHO20 CPeOCmEa)

IlepeyeHb npakTHYECKUX PadoT

Ne i/m HaumenoBanme 1adopaTopHoii padoThI

[Ipaktrueckas padora Nel  [[IppMeHeHMsI METOOB MOAOOUS AJISl PACYUETOB THAPABIMYECKUX
3agad. OCHOBHBIC KPUTEPUH THAPOJUHAMUYECKOTO MOAO00HUS.
[IpakTudeckas padora Ne2  |/laBieHHE KUJIKOCTH HA PA3JIMYHbIE T€OMETPUUYECKHE MOBEPXHOCTH
Oniopbl AaBieHUi. 3akoH Apxumena. PaBHoBecue ra3zoB. OCHOBHBI
YPaBHEHUS U IOBEPXHOCTh YPOBHSI.

I[IpakTuueckas padora Ne3  [Pacyer mpocThiX TpyOOIIPOBOIOB.

[MpakTuueckas padora Ne4  [Pacder cI0XKHBIX TPyOOIIPOBOIOB.

[pakTuyeckas padora Ne5  [Pacuer mapameTpoB ABUKEHUS ra30B B JO3BYKOBBIX U CBEPX3BYKOBBIX|
KaHasax.

[Ipaktuueckas pabota Ne6  |[Pacuer mapaMeTpoB  MCTEUEHUsT Ta30B B JO3BYKOBBIX WU
CBEPX3BYKOBBIX KaHajax.

[TpakTudeckas padora Ne7  [Pacder moToka )KUJIKOCTH B COBPEMEHHBI TPOTPAMMHBIX KOMIUIEKCAX
[TpakTrdeckas padora Ne§  [Pacuer moroka raza B COBpEMEHHBI IPOrPAMMHBIX KOMIUIEKCAX.
[paktrdeckas pabota Ne9  (OmpeneieHusl BEJIWYMH, XapaKTepU3YIOIIUX  TerI0()U3UYECKUE
CBOMCTBA TEPMOAMHAMHUYECKOI0 paboyero Tena.

I[pakTrueckas pabora Nel0  [[IppumeHeHHs] METOJIOB MOAOOMS JUIsl PacyeTOB TEPMOAMHAMUYECKUX]
3a7a4. TepMOoauHaMUKA TOPEHUS.

[pakTuyeckas padora Nell [Pacuer kommpeccopa.

[MpakTryeckas padora Nel2 [PacueTsl OCHOBHBIX MOKa3aTeled TEPMOAMHAMHYECKUX LHUKIOB U
aHaM3 UX 2Q(HEKTUBHOCTH.

[Npaktudeckas pabora Nel13 [Pacyer TermooOMeHHOro anmapara.

[Mpaktuueckas padora Nel4 |(OCHOBHBIE 3aKOHBI U OCHOBHBIE (DHM3MKO-MAaTeMaTHUYECKUE MOJIEITH
[epEHOCA TEIUIOTHI U MACCHI.

[IpakTuueckas pabora Nel5 (OmpeneneHus BEJIWYMH, XapaKTEPU3YIOLUX  TEIIO(QU3UYECKUE
CBOMCTBa TEPMOJAMHAMUYECKOTO padbodero Tena v 3pHEeKTUBHOCT

DHEProyCTaHOBOK B LIEJIOM.
[pakTudeckas pabora Nel6 [[I[pumenenne Moaenu BomHu 15 aHaam3a TeIIoro MOTOKa B CTEHKY.

KpaTkoe onucanue u perjiaMeHT BbIIIOJIHEHHSA

Heab: N3yuyeHus moaxol0B U METOAMK, MO3BOJISIIOIIMX MPOBOJUTH KOMILJIEKC pacdyeToB
sHepreTuueckux yctraHoBOK ATC 1 MX KOMIIOHEHTOB.

O:xupaemsblii (e) pe3yabTaT (b1) GOpMUPOBAHNE 3HAHUH U MPEACTABICHUI O COBPEMEHHOM
COCTOSIHMM TOJXOJ0B U METOJMK, O3BOJISIONIUX MPOBOJUTH KOMIUIEKC PACUETOB dHEPreTUYECKUX
ycTaHoBOK ATC 1 MX KOMIIOHEHTOB.

Kpurtepun onenku:

- OLIEHKAa «3auTEHO» BBICTABIIAETCS CTYAEHTY, €CIU IPaBWJIBHO BBINOJHEHO COAEpKaHHE
oT4eTa U noyryueHo 6osee 50% MoJI0KUTENBHBIX OTBETOB Ha BOIPOCHI ITPH 00CYKACHUY;

- OLIEHKA «HE 3a4TEHO» BBICTABJISIETCS CTYACHTY, €CJIM HENTPABWIBHO BBINOJIHEHO COJIEP)KaHNE
oT4eTa U He nosydeHo 6osee 50% MoJI0KUTETbHBIX OTBETOB HA BOIIPOCHI MPU 00CYKICHHUH.

Tunosble NpuMepsbI 3a1aHUM
IIpakTnyeckas padora Nell. «Pacuer komnpeccopa»
Hear pabdoThl: TPOBECTH PEKOHCTPYKIUIO KOMIIPECCOPHOM YCTAaHOBKM C 3aMEHOMU

OJIHOCTYIIEHYaTOr0 KOMIIPECCOpa ~ MHOTOCTYNEHYATHIM. Paccunrars XapaKTePUCTUKU
KOMITPECCOPHOM YCTAaHOBKH JI0, U MTOCIIE PEKOHCTPYKIUH U JaTh OLIEHKY 3(h(PEeKTUBHOCTH MOCIeTHEN



Kpatkue Teopernyeckue cBegeHus. Kommpeccopamu  Ha3bIBalOTCSI  MAaIIMHBI,
IIpeHa3HaYEHHbIE JUIsl HATHETAHUS Pa3JIMYHbIX ra30B, B TOM YMCIIE U Bo3ayXa. CxkaThlil BO31yX, Kak
SHEPrOHOCUTEIIb UCIIOJIb3YETCS BO MHOTHUX MPOU3BOJCTBAX ISl MPUBOJA THEBMOMHCTPYMEHTA
(ImrdMaMHOK, TPaMOOBOK, OTOOMHBIX MOJIOTKOB U T.1.), IJIS PHUBOJIa CTAHKOB H arperaTton
(MHEBMOIIOAbEMHUKOB, THEBMATHYECKHUX MTPECCOB U MOJIOTOB U T. M), JUIsl THEBMOTPAHCIIOPTUPOBKU
CBIIIYYUX MATEPUAJIOB M NEPEKAuKH Ia3a M0 MarucTpajbHBIM ra3olpoBOJaM, a TaKXKe UId MoJauu
BO3/lyXa B KAMEPBI CTOPAHUSI PA3IMYHBIX CUJIOBBIX YCTAHOBOK.

[Io npuHMny [JEHCTBUS  pa3iavyalOT IIOPLIHEBBIE KOMIIPECCOPBI, ILIEHTPOOEKHbBIE
KOMIIPECCOPHI M TypOOKoMIpeccopsl. [lopurHeBbie KOMITPECCOPBI OTIUYAIOTCS IEPUOTUIHOCTHIO
(UMKJIMYHOCTBIO) AEMCTBUS MPH BO3BPATHO-MOCTYNATEIbHOM JIBHXKEHUH MOPUIHS 5 B LMIUHApE 6
(pucynox 1).

L[y 0THOCTYTIEHYaTOr0 KOMIIPECCOPA COCTOUT H3:

- IIpOLIECCa BCAChIBAHUS BO3yXa (MJIM T'a3a) Yepe3 OTKPBITHII BITyCKHOM KilanaH § Py JB>KEHUU

nopuIHs 5 Brpaso (u300apHblii pouecc 0-1);

- TIpoIIecca CKATUs ra3a Mpu 0OpaTHOM XO/I€ MOPILHS U 3aKPBITHIX KiarnaHax 7 U 8 (MOJUTPOITHBIN
npomecc /-2);
- TIpolecca BBITECHEHHUS C)KAaTOro ra3a B HAMOPHYI0 MarucTpalib Yepe3 OTKPBITHIM BHITYCKHON

KJIanaH 7 Ipy IBM>KEHUU MOPIIHS 5 BIeBO (1300apHbIit mporecc 2-3).

B peanpHBIX KOMIIpEccOpax MeXIy MOPIIHEM U TOJIOBKOM LUIMHPA C PACHOI0KEHHBIMH B
HEM KJIallaHaMU OCTAaETCsl HEKOTOPOE «BPEIHOE MPOCTPAHCTBO» paBHOE 00beMy V. HeBbITeCHEHHBIN
BO3yX W3 JTOro O0bEMa MpU JBWKEHUU MOPLIHS BIPaBO pacuIMpsercs 10 AaBieHus Po
(ammabaruueckuii mporecc 3-4) U BCaChIBAaHKE HOBOU IMOPIIMH BO3/IyXa HAYMHACTCS TOJIBKO OT TOYKH
4. 310 yMeHbIlIaeT Nojauy Komrpeccopa U yuutbiBaeTcst 00beMHbiM KII/I:
n="Vi-Vo)/Vi,
rae Vi — pabounii 00beM KOMIIpECCOpa;

Vo — 06beM BpeTHOTO MPOCTPAHCTBA.

C yBenuueHue [aBleHUS HarHeTaHus (nuHUsS 2°-3°) BAHSHHE BpeaHOro o0BEMa
ycuwuBaercs U o0béMHBIA KIIJl ymensbmiaercs. [loaTomy cyiiecTByeT OrpaHMdYeHHE Ha CTEEHb
MTOBBILLIEHUS IaBJICHHS B OJHOU CTYIIEHH KOMIIpECCOPA.
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Pucynok 1 —IlpuHiun aelicTBUs U IKUKII OAHOCTYIIEHYATOr0 KOMIIpeccopa

Jpyroe orpaHu4YeHue Ha CTEICHb IOBBIIICHUS JABICHUSA B OQHOW CTYNEHH BO3HMKACT IO
YCIOBUAM HaJ&KHOM pabOThl CMa3KU AJIEMEHTOB KOHCTPYKIIMH KOMIIPECCOpa, KOTOpasi MOXKET
KOKCOBATBCS WM AK€ CaMOBO3TOpPaThCs MIPH YPE3MEPHOM IOBBILICHUHM TEMIIEPATypbl BO31yXa
npu cxatuu. [lociaenHee orpaHndyeHne OCOOCHHO BaXKHO JJIsi KOMIIPECCOPOB, PACCUMTAHHBIX Ha



BBICOKME JaBiieHWs HarHetaHus (cBeimme 0,5 Mlla), u BBIHYXZaeT TMepPeXoauTh Ha
MHOT'OCTYIICHYATOC CXKaTue C MMPOMCEIKYTOUHBIM OXJIAXKACHUEM BO3ayXa. VYBennuenue
KalUTaJIOBIIO)KEHUI B KOMIIPECCOPHYIO YCTAHOBKY KOMIIEHCHUPYETCSI IIPU 3TOM IOBBIIICHUEM €€
HaJEKHOCTH M CHIDKCHHEM MOTpedsisieMolt MomHocTH. [leno B ToM, 4TO TeXHHW4Yeckas pabora [,
3aTpayuBaeMasl Ha HAarHETaHHE BO3/yXa U BBIPAKAEMasl B pV - [UarpaMMe IUIONaIbl0 JIeBEe
npoiiecca cxxatusi 1-2, 3aBUCUT OT XapakTepa IpoTeKaHusi 3TOro mpoiecca. [lpu uzorepmudeckom
cKaTuu paboTa C)kaTusi MUHUMaJbHA, IPU aAna0aTUYEeCKOM C)KaTUU MakcuMalibHa. OXiaxkaas
UUAJUHIP, B MPOLIECCE CXKATUSA, MOKHO HECKOJBKO MPUOJIMU3UTHCA K U30TEPMUUYECKOMY CHKATUIO U
TE€M caMbIM YMEHBIIHUTH paboTy, 3aTpauMBaeMyl0 Ha cxarthe Bo3ayxa. OmHako, BBUy HEOOJBIION
MOBEPXHOCTH OXJIAXKJCHUS I[HIUHApPA KOMIpeccopa 0O0eCrneYnTh M30TePMUUYCCKOE CKATHE
MPaKTUYECKH HEBO3MOXKHO. [1oaTOMY A1 yMeHbIIeHus1 pabOThI CoKaThsl OOBIYHO MPUMEHSIOT
MHOT'OCTYIICHYATOC CXATHC C IMPOMCIKYTOUYHBIM OXJAKICHHUECM BO34yXa B CICHHUAJIBHBIX
TEII000MEHHUKAX-0XJIaIUTENSIX, YCTAaHABIMBAEMbIX HA BBIXO/I€ KaXKIOW CTYIIEHU BO3TyXa.

Cxema KOMIIDECCOPHOM YCTAHOBKHM C TPEXCTYNEHYAThIM CXAaTHEM U MPOMEXYTOYHBIM
OXJIQXK/ICHUEM MPEJCTABICHA HA PUCYHKE 2.
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Pucynok 2 — Cxema KOMITPECCOPHOI YCTaHOBKH C TPEXCTYTEHYAThIM CKaTUEM U

MMPOMECIKYTOYHBIM OXJIAXKJICHUCM

Ha pucynke 3 npencraBineHa pv - nquarpamma Mpolecca TPEXCTYNEHYaTOro CHKaTus ¢
MIPOMEXKYTOUHBIM OXJIAXKJICHUEM BO3/yXa.
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Pucynok 3 - pv amarpamma npoiiecca TpeXCTYIIeHYaTOro CKaThs C MPOMEKYTOYHBIM OXJIaXACHUEM

BO3/yXxa

Kak cnemyer u3 pucyHka U Juarpammbl, IPOLIECC CXKATHS TP 3TOM pa3duBaeTcs Ha 3 yyacTka
I-a, b-¢c n d-e, mpuuéM TMOCHE KAXJAOW CTYNEHU CXATHUS BO3IYyX OXJIAKIAETCS H300apHO B



COOTBETCTBYIOIIEM OXJIaauTene (mporeccrl a-b, c-d u e-2"). B pe3ynbrare cTyneH4yaThiid mpouece /-
a-b-c-d-e-2" ynaércs npubnu3uTh K u3orepMe /-2° U TeM CaMbIM YMEHBIIUTH paboTy cxKaTus Ha
BEJIMYMHY 3aIITPUXOBAHHON IUIOIAAKH.

B 3amauy Hacrosimelr paOoThl BXOIUT pACUET KOMIIPECCOPHOM YCTAaHOBKM IHocie €€
PEKOHCTPYKIMHM U aHanu3a S(PQPEKTUBHOCTH ATOIO MEPONPHUATHS IO TaKUM II0Ka3aTessiM, Kak
nzorepmuueckuil 1 00bEMHBIN KIIJ[ xomnpeccopa, a Takke yIENbHbBINA pacxo 3JIEKTPOIHEPTUU Ha
BbIpaboTKy 1 M® ckaToro Bo3ayxa.

Hexomsrie gaHHRIE
_ é E = = g i o .JIJ-. = é i' -
| BE, | 53| &5 | BE.| i3 | :if
E 252 B & g o 2= - £ = 8 -
S| 229 | EE | B@ | %@ EE | 2E:
2 g o o B R = = e B 5 5 8
g " =" & = H =
1 0.1 0.1 6 20 1.24 180
2 2 0.1 f) 21 1.25 181
3 0.3 0.1 8 X2 126 182
4 04 0.1 9 Pk 1,27 1E3
5 0.5 0.1 10 4 128 154
5] 0.6 0.1 11 25 1,29 185
7 0.7 0.1 12 26 13 186
8 0.8 0.1 13 e 1,31 1E7
9 0.9 0.1 14 28 1,32 188
10 1 0.1 15 2 1,33 189
11 11 0.1 16 30 1,34 190
12 12 0.1 17 31 1,35 191
13 13 0.1 18 0 1,36 192
14 14 0.1 ] 21 1,37 193
15 15 0.1 7 12 1,38 194
14 16 0.1 g k] 1.24 195
17 1,7 0.1 9 | 1,25 180
18 1.3 0.1 10 25 1.26 181
19 1.9 0.1 11 26 1,27 1E2
20 2 0.1 12 X7 128 183
21 21 0.1 13 28 1,29 154
2 22 0.1 14 20 13 185
k] k] 0.1 15 30 1,31 186
24 24 0.1 16 31 1,32 1E7
25 25 0.1 17 0 1,33 188
26 X6 0.1 18 21 1.34 189
27 27 0.1 ] X2 1,35 190
28 8 0.1 7 23 1,36 191
2 29 0.1 ] 24 137 192
30 3 0.1 9 25 1,38 193

1. Homep oxnagareng - 1-A.
2. Texmepatypa oxmasgaromer Bomel ty'= 157 C.

IIpakTuyeckas padora Nel3. «Pacuer TemnooOMeHHOr0 anmnapara

2.1 Bbi0op nporoTuna Tenjo00MeHHUKA

IIpoMexyTOouHbIE BO3yX00XJIAJUTEIN MHOIOCTYTIEHYAThIX KOMIIPECCOPOB NMPEAHA3HAUYEHBI
11 yIy4IIEHHs yCIOBUM paboThl X CMa3KHU (MPEIOTBPAILEHUS €€ KOKCOBAHUS M BOCINIAMEHEHUS) U
IUI CHUODKEHUS TIOTPeOIIsieMOl KOMITPECCOPOM MOIIHOCTH. WX pacueT u KOHCTpyHpOBaHUE
PEKOMEHAyeTCS HauuHaTh C BBIOOpA THUIA TEMJI00OMEHHMKA (pEeKylepaTHBHBIM, pereHepaTUBHBIMH,
CMECUTENIbHBIN); KOH(UIypaluu MOBEPXHOCTU TemaooOMeHa (TpyOuaTblii, ITAaCTUHYATHIM,
COTOBBII M T.N.); CXEMbl ABMKEHHs TEIUIOHOCHTENEH (IPSAMOTOK, MPOTUBOTOK, NMEPEKPECTHBIN U



CMENIaHHBIM TOK); XapakTepa 00TeKaHHUs MOBEPXHOCTH TEII0O0OOMEHA (BHEIIHEE WM BHYTpPEHHEE,
IIPOJOJIbHOE MJIM MTONIEPEYHOE) U KOMIIOHOBKHY amrapara (BepTUKaJIbHasl, TOPU30OHTAIbHAs).

[Ipy »>TOM peKOMEHIyeTcs pPYKOBOJCTBOBATHCA CIEAYIOIIMMU cooOpakeHusiMU. B
anmaparax IOBEPXHOCTHOTO Tumna (peKylnepaTHBHBIX, pEreHEepaTHUBHBIX) Ieperaya Teria
OCYIIECTBIISIETCS] C Y4aCTUEM TBEPJOW CTEHKH - MOBEPXHOCTH TEIUIOOOMEHA, B CMECUTENbHBIX
TEIUI0O0OOMEHHUKAX - TIPU HETIOCPECTBEHHOM KOHTAKTE M CMEIICHUU KHUJIKHX, Ta3000pa3HbIX U
MOPOIIKOOOpa3HbIX Tel. B pekynepaTuBHBIX anmaparax TEMIOHOCHUTEIH OJHOBPEMEHHO OMBIBAIOT
MMOBEPXHOCTh TEIJIOOOMEHA C Pa3HBIX €€ CTOPOH M HE CMEIINBAIOTCS;, B PETCHEPATUBHBIX armapaTax
OHH TONEPEMEHHO OMBIBAIOT OJIHY M TY K€ MOBEPXHOCTh U MPHU STOM YaCTUYHO cMemuBaroTcs. Jlis
TEIUIOHOCHUTEJICH, WMEIONUX T[OBBIIICHHOE [IABJICHHE, IIeJIeCO00pa3Hee BCEro IMPUMEHSTH
TpyOUaTy10 KOHCTPYKIIMIO IOBEPXHOCTH TertoooMeHa. [[iist BeipaBHUBaHUS KOA(h(OULIMEHTOB
TEIUIOOT/IaYM CO CTOPOHBI OOOMX TEIJIOHOCHTENEH PEeKOMEHIyeTCs MPUMEHSATh opeOpeHue TpyOook
CO CTOPOHBI TEIUIOHOCHTENs ¢  ocjlableHHbIM TeriooOMeHoM. M3 cxeM  JBHXKEHUS
MPEANOYTUTEIbHEE TIPOTUBOTOK € MOMEPEUYHBIM O0TEKAHHEM TPYOOK CO CTOPOHBI TETUIOHOCUTEIS C
ocnabieHHbIM TeriooOMeHoM. OHa U3 PACIPOCTPAHEHHBIX KOHCTPYKIUN anmapaTroB TaKOTO THUIIA
n3o0paxkeHa Ha puCYHOK 5. OmnHa mpencraBiseTr co00i KOKYyXOTPYOHBIN TEINIOOOMEHHHK
PEKYNEpaTUBHOTO THIIA C IPSIMBIMU OpEOPEHHBIMU TPYOKaMu (PUCYHOK 5). BBUly 3HAUUTEIHHOTO
JABJICHUS BO3/lyXa B KOPITYCE armapara MOCJIeIHUA BBIMOIHEH IUIMHAPUYECKUM U CHAOKEH
KPBIIIKON, KOTOpasi KPEMUTCSL K KOPIYCY C MOMOIIbI0 (raHieB U narpyOkamu sl TIOJBO/Ia BOBIL.
KoHn1ier TpyOOK 3a/1eanbl B IB€ TPYOHBIC JOCKH, OJJHA M3 KOTOPBIX HEMOJBMKHAS (3aKaTask MEXy
¢brnanues), a Ipyras - MOJABIKHAS, 3aKphITas "TUIaBaroledl KpbIIIKoi" A oOecnevueHus
BO3MO>KHOCTH TEPMHUYECKOTO PACIIUPEHUS allliapaTta MIpyu ero mNporpese u octbiBaHuu. s
yIIy4IIeHHUS TeTUIOOTAauu CO CTOPOHBI BO3Ayxa TpyOku opeOpeHbl. UTOOBI 00JErYuTh YCTAHOBKY
MEPErOpPOJIOK MO BO3AYXY, MPEAHA3HAUYECHHBIX JJIsi 00€CTeueHus 3aJaHHON CKOPOCTH BO3/YyXa,
opeOpeHue BHIMOJIHEHO CIUTONIHBIM (B BUJI€ TUIACTHH, HAJIETHIX Ha TPYOKU TETNIOOOMEHHUKA).

MHOroxo/0BOo€ JBMIXKEHHWE BO3JyXa OOECNEYMBACTCA TMEPEKPHITHEM 3a30pa  MEXKITY
IJIaCTUHAMU OpeOpeHHs U KOpPIycoM ammaparta B MecTaX, HE MpeIHa3HAuYeHHBIX A MepeToKa
Bo3ayxa. [latpyOku ajisi mojaBoAa M OTBOJA pa3MEIICHbl Ha IMJIMHIPUYECKOM KOPIyCe ammapara C
MIPOTUBOMONOKHBIX KOHIIOB €r0 M CHaOXEeHBbl TUJIb3aMU IS TEPMOMETPOB. Takoil oXiaauTenb
pasmemiaercs OOBIYHO B HEMOCPEACTBEHHOM ONHM30CTH K IWIMHApPAM KOMIIpeccopa s
YMEHBLIEHUS MTOTEPH IABJICHUS B HEM U KOMIIOHYETCSI TOPU30HTAIIBHO WJIM BEPTUKAIIBHO.

Pucynok 5 — Cxema TemiooOMeHHOro anmnapara
2.2 TenuioBoii pacueT BO31yX00XJAAUTEIsI KOMIIpeccopa
Pacuer TenJionpou3BOAUTEILHOCTH annapara

OOBIYHO MPU KOHCTPYKTOPCKOM pacueTe TEIIONPOU3BOAUTEIHLHOCTD anmaparta ( 3agaercs
WM MOKET OBITh OIpeJielieHa Ha OCHOBAaHMM MCXO/HBIX JaHHBIX. B paccmaTpuBaeMom ciydyae oHa



OTIPENIETIATCS PacYeTOM KOMIIPECCOPHOM YCTAHOBKHM (KaK TEIUIOChEM B  XOJIOAWIBHUKAX
KOMITpeCcCcOpa, OTHECEHHBIN K OJJHOMY OXJIAIUTEII0) M MOXKET ObITh TaK)Ke Hal/IeHa TI0 BEIPAKECHUIO
0=G-Cu-(t't.")=2,5-1.02-(175,14—20) = 395,618 k]
TEMIIEPATYP
t8" —tB' = (175,14 -20 )= 155.14 °C,

omnpenensercs u3 Tabnuisl «Termnopusndyeckne CBOMCTBa CyXoro Bo3ayxa» (tabmuma 2
npuiioxxenus b).
OnpenesieHne pacxoaa oxXJazkaaromen Boabl
Pacxon Bozbl onpeaensiercs o ¢popmyIie:

© 395,018
G :—( = ’ . 092 29,00 .
Coe ti'—ts" 7 N ) —2,—1—@—63_ 15) kr/c  (2.2)

K

rne K’ = 20 — 2 = 18 °C — Ttemmeparypa BOJbl Ha BBIXOJE M3 TeruiooOMeHHUKA. OOBIYHO ee
NpUHUMAIOT Ha 5...8 °C HIDKEe caMOW HU3KOM TeMIiepaTypbl BO3/yXa, YTOOBI €T0 OXJIAXKIECHUE
OCYIIECTBIISUIOCH IO BCEH MOBEPXHOCTH TEIIOOOMEHa;
crxk=4.183 — cpenHas uzo0apHas TEIUIOEMKOCTh BOJBI B HMHTEpBalle TemIepaTyp

(t 5 —t }K"). Ona ompexaensiercss Mo Tabiuuam TeroPU3NYECKHX CBONCTB BOJIbI (Tabiuia
Inpunoxenus b);
nT — KIIJ1 TennooOMeHHUKA, KOTOPBI YUYUTHIBAET OTEPH TEILIa HEU30JIUPOBAHHBIMU
IIOBEPXHOCTAMHU B OKpYy»Katoulyto cpeny. OH npunumaercs nopsaka 0.9...0.95.
Pacuer ko3¢ ¢puumeHTa TeNI00TAA4YM €O CTOPOHBI BOIBI
Ha ternooOMeH mpu IBMKEHHUH KUAKOCTU B TpyOax OKa3bIBaIOT BIUSHUE PEXHUM €€
JBUKCHHUSI, TETUIO(QU3NIECKUE CBOMCTBA )KHUJIKOCTH, a TaKXkKe (B HEOONBIIION CTENIEHN) HAIIPABIICHUE
TEIUIOBOTO TMOTOKa M JUIMHA TPYObl. OOBIYHO 3aBUCUMOCTH KO3(h(dHUIIMEHTa TEIIOOTAAuYr OT ITHX
(hakTOpOB NPECTABISIETCS HKCIEPUMEHTATOPOM B 0000IIEHHOM (KpuTepuaibHoM Buje). s
KaX/I0T0 BUJa TEIUNIOOOMEHA B CIIPABOYHOI JHTEpaType MPUBOIATCS KpUTEpHUalIbHbIE (OPMYIIbI,
MIPUMEHHUMBIE K PA3IMYHBIM KOHKPETHBIM CitydastM. Tak Juist TeUeHMsI )KUJKOCTH B TpyOax mnpu
TypOYJIEHTHOM PEXHME PEKOMEH]IyeTCsl ypaBHEHHUE:

- 0.8 0.43
Nu 4, =0.021-Re 5, -Priy” e, -¢ (2.3)
rne Nu 5 , — Kpurepuil Ttemnoorgaun Hyccenbra, Xapakrepusyromui  5QQEeKTHBHOCTD
TEIJI00TAAYHY;
Re — xpurepuii PeliHombca, XapaKTepU3YIOIIHUN PEKUM BBIHYKICHHOTO IBHKCHUS;
Pr - xpurepuii Ilpanmns, XapaxkTepusyroolmuid TemaopU3UYECKHe CBOICTBa

TETJIOHOCHUTENS (KUKOCTH);
€4 €/ - TIONpPAaBKUW Ha HAMpaBlieHHUE TEIUIOBOTO MOTOKAa W Ha JJIUHY TpyObl. Huknue
WHJICKCHI TIPH KPUTEPHSIX TO00US YKa3bIBAIOT OMpEACIOmni pa3mep Tena (B yactHocTH, d
— JuaMeTp TpyObl CO CTOPOHBI TEIJIOHOCUTEINS) W ONpEAENSIONIyl0 Temieparypy (B
gacTHOCTH, K" O3HadaeT, 4YTO Bce Teriodu3nyecknue CBOMCTBa B ypaBHeHUUu (2.3)
OTIPEJIeNIAIOTCS TIPU CPEAHEN TeMIlepaType KUAKOCTH B TpyOe).
Borunciienue ko3 puumenra renj00TIa44 NPOU3BOAUTC B CJIeAYIOLIEM MOPSIAKe:
1 Haxonutcst onpenensitorast (CpeHsisi) TeMrepaTypa XKuIKOCTH B TpyOe
t' 4t ") (18 145)
tp= & x = 176,5
2 Ilo »ToM Temmeparype HaxoIATCs Heo6x0%mMme TS 2pacyeTa TeTruIo(pU3NIeCKUue CBOMCTBA
KUAKOCTH (Tabmuna 1 nmpunoxxenus b):

— €€ IUIOTHOCTb P e = 998.2, ke/m?,

— KO3 (UIMEHT TEeIIONPOBOIHOCTH Ao = 0.599, Bm/m.epad.;

— k02 (HUIIMEHT KUHEMATUYECKON BAKOCTH Vae = 1.006*10% y’/c m
— yucno [lpanarns Pr e = 7.02.



3 Bribupaetcs ckopocTh qBuxkeHHs BOJbI B TpyO6ax Wik = 0.9 (06pruno 0.5... 1.5 M/c, HO He
CBBIIIIE 2 M/C BO H30ek)aHUE 3pO3UH TPYO).

4 Breibupaetcs nuametp TpyOok ammapara ds/du= 12/14, opueHTHpYSICh Ha BBIITyCKaeMbIe
OTEUECTBEHHOW MPOMBIIIJICHHOCTBIO copTaMeHThl TpyO 12/14; 13/15; 14/16; 15/17; 16/18;
17/19; 18/20 u T.A. (B yucnuTeNIe YKa3aH BHYTPeHHUHN nuamerp TpyO ds, MM, B 3HaMeHaTee -
HapyXKHBIA AuameTp du).

5 Beruncinsiercst 0e3pa3MepHslil kputepuid Pelinonbaca

Re  _ud,_09-0012

A v 1,006 106
[lo naiinenHoMy 3HaueHuio uucia PeiiHonbaca ycTaHaBIMBAETCA PEKUM JIBHIKEHUS
XKHUIKOCTH B TpyOax (>10000 - pexxum typOynentHslif; < 2300 - pexxum namunHapHsiil; 2300 <
Re < 10000 - mepexomnblii pexxum). PexomeHayeTcss BbIOMpaTh CKOPOCTh JKHJIKOCTH M
IraMeTp TPpyObl TaKUM 00pa3oM, YTOOBI PEKUM JIBHKEHHS OBbUT TypOYJICHTHBIM.

6 1y BBIUMCIICHHS TTOTIPABKM HA HAIPaBJICHHE TEIUIOBOTO MOTOKA (K TpyOe Wiu oT TpyOhl) € ,,
YUUTHIBAIOUICH TMEPEMEHHOCTh TEIUIOPU3NUECKUX CBOMCTB JKUAKOCTH IO CEYCHHUIO TPYOHI,
HEO0OXOIUMO MPEIBAPUTEIILHO 3a/1aThCs TEMIIepaTypoit cTeHkH TpyOsl tc = 30°C (0OBIYHO OHA
Ha HECKOJBbKO TpPaaycoB BBIIIE TEMIEpaTypbl BOJABI). 3aTeM IO TeM K€ Taliuiam
TeroU3N4ecKuX CBOMCTB BOJbI HaxoauTcs uucio [IpaHnTis Boabl Mpu TemIieparype

cteHku Prc = 5.42. TlonpaBka Beruucisercs no gpopmyse:
025

_(Pr. ) = (2027
|lzr(,- ) (542 )

7 TlompaBKka Ha JUIMHY TPYOBI € ,, YUYUTHIBAIOIIAs] OTHOCUTEIHHO MAIIYIO TOJIIWHY MOTPAHUYHOTO
CJIOSl HA HAYaJbHOM y4acTKe TpyObl AmuHOM L, BBOAMTCS IJIsl CPaBHUTEIHHO KOPOTKHX TPYO
(L/d<50). B aTom cniydae oHa BIUHUCIAETCS 110 (hopMmyJie:

=10735,586

=1,067

0,4
g =0,86+ 0,9(6173}

B nepBoM npuOnMkeHNN €€ MOKHO MPUHSATH PaBHBIM:
E/= 1 .
BLI‘II/ICJ'ISIGTC}I YUCIIO HyCCCJ'IBTa. <D0pMyna BI>I6I/IpaeTC5{ 110 Ta6J‘II/IHe 4.
Nu ., =0.021-Re %, - PP g,
Nu ., =0.021-10735,586-7,02 %% -1,067-1=868,739

ITo HU3BCCTHOMY YUCITY HYCCCJ'ILTa HaxXoauTCA KOZ—)(b(I)I/ILII/ICHT TCIJIOOT a4

.81

_ Nu-hc 868,739-0,599  43364,55@1/m rpar
Qoc = g8~ 0,012 ~

Boruucienne ko3¢ ¢unuenTa TenI00TAA44 €O CTOPOHBI BO3AyXa

KoadduineHTs! TEMI00TAa4U CO CTOPOHBI BO3/IyXa OOBIYHO HAMHOT'O MEHBIIIE, YEM CO
CTOpOHBI BOXBL. [l0PTOMY [UIS BBIpaBHUBAHHS YCIOBHH TEIUIOOTJAYM CO CTOPOHBI 000X
TEIJIOHOCUTENEH 4YacTo NpUMEHsSeTcs OpeOpeHHe MOBEpXHOCTH CO CTOPOHBI BO3IyXa, YTO
MO3BOJISIET B HECKOJBKO pa3 YBEJIMUYUTHh MOBEPXHOCTh TEIUIOOOMEHa. B 3ToM cimywae pacuer
1es1ecoo0pa3Ho HayaTh ¢ BHIOOpA MapaMeTpoB OpeOpeHus - BBICOTHI pedep /4 U miara Mexy
pebpamu (TIomepek MmoToka Bo3ayxa) b. J{nst Tpyd ¢ XOpoIIo pa3BUTHIM OPEOPEHHEM PaACIIOJIOKEHUE
TpyO B mydke (IIAXMaTHOE WM KOPUAOPHOE) HE MMEET CTOJIb CYIECTBEHHOTO 3HAUCHUS, KaK s
rnaakux Tpyo. Ilpu crutomHoM opeOpeHuH Mpolle B U3rOTOBIEHUH KOPUAOPHBIE IyUYKU C
OJIMHAKOBBIMHM IIaraMH MOTEpEK MOTOKa Bo3ayxa S/ U mo Xoay Bozayxa S2.

DTO SKBHUBAJICHTHO MPUMEHEHHWIO KBAJAPATHBIX pedep C BbIcOTOM pebpa h=S1/2, wm.

Paccrosiane mexy peOpamu (mar pedep) pekoMmeHayercs BeiOupars B npenenax b=(0,25...0,5)dH.




Crenerb opeOpeHUs TOBEPXHOCTHU (T.€. OTHOIICHUE OpeOPEHHOM MOBEPXHOCTH K TIIAJKOM)
IIPY ATOM MOKET OBITh HalJieHa u3 %Llpam}qn
d,
€ ) 0(,014+2-0,014 2)_ 0,014 (2.4)
=1+ =1+ = 11
Bufmcﬂe}me P kodpdungedra TENMI00TIAYH Hp20%3,l(;)8%lgT(c)?01 f cileayouemM
nopsijike:
1 BriOupaercs v mydka: KOpUAOPHBIH.
[IpenBapuTenbHO 3a0aI0TCS MIATaMU MEXKAY TPYOKaMH

$=8.=2-d, =2-0,014=0.028m,

BBICOTOU /

5, = 0.028 =0.014 m

h=—
2 2

Y 11arom opedpenus b
b=04-d, =0.4-0.014=0.0056 m.

Beruncnsiercst crenenb opeOpenust ep mo popmyiie (2.4).
2 HaxoauTcs onpenesnsitonias (CpeHss) TeMiepaTypa Bo3ayxa
(t,+t,")  (175.14+20)

tpep= BB -97,572 °C
2 2

3 Ilo onpenersAoLIEen TeMIIEpaType BO3AyXa ¢ , 10 Ta0yuIile 2 BEIOUPAOTCS TEIUIO(QU3HISCKIE

Bep
CBOMCTBA:
— 1IoTHOCTB ps = 0.916, xe/m’;
—  Kod(puUIMEHT TemIonpoBOAHOCTH Az = 3,12 102 B1/™M rpan;
— K03 UIMEHT KMHEeMaTU4eCKon Bs3kocTH vp = 23,91 10 m/cek.
4 BriObupaercs CKOPOCTh ABMXKEHHS BO3ayXa (00b4HO 8... 16 M/c).
W,=10 m/c

5 Brruucnsercs kpurepuii PeliHonbaca

Re  _Msd,_10-0014

Bd VB 23.91-10°
nu OHpe,I[eJ'ISIeTCH pe)KI/IM JBUKCHUA B03I[yxa.

6 BLI6I/IpaeTC$[ KPpUTCPUAJIBHOC YpPABHCHUC JIA pacucTa TCIUIOOTHAAYU IIPU IMOINCPECUHOM

o0TeKaHUM IMy4yKa opeOpeHHbIX TpyO (1o Tabmuie 4 npunoxenus b).
-0.54 -0.14

d h
Nu ., =0.104-Re 0)'17(’2d'|(KH \I (I \I

b ) b
(0014\—054 ( \b)
0.104 585520 | 0014) 2878

Nuws = -ﬁ¥6056) donso

7 Boeluncnsiercs nmonpaska €s , KOTOpasl y4UTHIBAET IJIOTHOCTH Iyuka. OHa omnpenensercs mno
BBIPAXKCHUTIO -
o (S, _]0.028Y 0,901

8 Tlo u3BecTHOMY ugcIy Hycckm:%a HaXOI[I/ITCSI K03() QHIMEHT TErTO0TAa4n
Nu s 28.78-0.0312 Br/m rpajt
Boruncienne kodppuigienta remonepenaun - 0,904 57,80

=5855,29

[Ipuctynmass K  BBIYHUCICHUIO Koaq)Q)HQFQéﬁ"ra TEIJIONepeladd B TEIJIOOOMEHHHKE,
HEO0OXOIMMO, TIPEK/IC BCETO, BHIOpPATh MaTepuai TpyOok (Tabmuia 3 mpuiokeHuss b) u mis Hero
HaWTH:



— KO3 PUIUEHT TETIONPOBOJHOCTH MaTepHalia CTCHKU — AJTFOMUHHMA, aTIOMUHUECBBIC
CILJIABbI:

Ac =206, Bm/m.epao.
3areM HE0OX0AUMO ONPEEIIUTD:
—  TOJIIIMHY CTE€HOK O, M.
-d —-0.012
8., = —d-HTB- =0.014 = 0.001
2
[TpenBapurenpHo  HeoOxoaumo Takke oieHuTh KIIJ pebpa w3 mpuOIMKEHHOTO
COOTHOIIICHUS
n,=1-0.05-¢,=1-0.05-11=0,45 (2.5)
KoadduimenT remnonepenads opeOpeHHBIX TPYO ¢ JOCTATOYHONW TOYHOCTHIO MOXKET OBITh
HaljieH 1o Oonee HpOCToﬁ1 U HarjsiAHoM opMyIie sl TUIOCKOM peOpUcTOi CTEHKHU:

k= = : = 283,85, Br/m (2.6
I 8¢ 1 1 0,001 1 -85, Brim (2.6)
+—+ + +

Ay Ao aB-g,mpr 43364556 206 57,80-11-0,45
CormacHO 3TOMYy  BBIp@KEHHUIO, KOXPOUIMEHT TEIJIONepeaayu MPUONIMKAETCS K
3¢ hekTUBHOMY 3HaUEHUIO KOd(hUIIUEHTa TEIUIO0TAa4H PEOPUCTON CTEHKU
Ol =0ls-€» M =57,80-11-0,45 = 286,12,

0CTaBasCh MEHBIIIE €TO0.

OnpeneseHue TeMnepaTypHoro Hamopa

Brruncnenue cpelHEUHTErpaIbHOTO (CpeaHenorapupMuIeckoro) TeMIepaTypHOro Hamopa
B OXJIa/IUTEJNIE 11€TIECO00pA3HO MPEABAPUTEIBHO OCYIIECTBUTD /ISl CXEMBI IPOTUBOTOKA U JIMIIb,
3aTeM BHECTHU B HETO MOMNPABKY ¢/ < |1 Ha OTKJIOHEHHE pealbHOW CXEMbl IBUKEHHUS OT MPOTUBOTOKA.
[Ipu 3TOM pexomeHIyeTcsl BHauajae N300pa3uTh JUIsl HArISAHOCTH CXEMY IIPOTUBOTOKA C yKa3aHUEM
Ha Hell (pakTHUYecKuX 3HAaYeHUN TeMIepaTyp.

N3 cxembl HECIOXHO yOETUThCS, YTO MAKCHUMAaJIbHBIM TeMIepaTypHbI Hamop f6 UMeEeT

MECTO Ha TopsiueéM KOHIe TerIooOMeHHMKa W paBeH (B’ — K", a HauMeHbLIMH TemmepaTypHbIi
Hanop fM - Ha XOJOJHOM €ro KOHIIE, TJe OH paBeH tB" — K.

t=t:'"t:"=175,14-18 =157,14

tu= t,@”_t;}(': 20'15 = 5
Jlns npoTHBOTOKa W MPSMOTOKA CpeAHENorapu@MHUUecKuil TemIepaTypHbId Harop
OIPEIEAETCS 110 BBIPAKEHUIO

;o t;—ty 157,14-5
L () (157.14)
ln| ; | In| 5
by ) \ )
C yuerom nomnpasku ¢t = 0,9...0,94 Ha cMemaHHbIN TOK
tep'=t cprg, =44,13-0.92 = 40,60 (2.8)
BoiuuciieHue NOBEPXHOCTH TeNJ000MeHa

TenoBoil pacueT 3aBepiIaeTcss ONPENEICHUEM PAacUeTHOW MOBEPXHOCTH TEIIOOOMEHa
anmapara F, m> U3 ypaBHeHHMsI TeIJIONepe1aun:

44,13 2.7)

395.,618-10°
Q_ = 3433

Fokto' 283,85 40,60 e 29)

2.3 KOHCTPYKTHBHBII pacyeT BO3AYX00XJIaJUTeIsl KOMIIpeccopa
OmnpeneneHne KOHCTPYKTHBHBIX XapaKTEPUCTHK BO3AYXOOXJAAMUTENS LEIeco00pa3Ho
IIPOBOAMTH B CIEAYIOLIEH THOCIen0BaTeNbHOCTH: <«OKnuBOoe ceueHue» Uil NpoOXoAa BOABL Fle

HaXOJIUTCA UCXOJs U3 TAaHHOTO pacxoja Bojabl Gk, €€ CKOPOCTH W U €€ TIIIOTHOCTHU pac . Haxonum
CyMMapHoOe ceueHue TpyOooK:




G
F = w 29004 =0,0323 u? (2.10)

oo W, 998,2-09
OT0 ceueHue onpeieNsieT Yuciao TpyOoK, 00beIMHAEMBIX B OJJMH X0/ IO BOJIE:

n
n-dg? m-0.0122
[TorydyeHHOe 3HAaYEHHE OKPYIJIAIOT A0 OJMKaWIIero Helo4YucieHHOro 3HauyeHus. «KuBoe
CEUYEeHHE» ISl IPOX0/1a BO3/1yXa ONPEILISICTCS aHAJIOTUYHO:
F, = G > 0,2729 u? (2.12)
pp W8 086910
3atem mpopabaThIBAIOTCS JIBa BapraHTa KOMIIOHOBKH aIllapaTa ¢ pacroyioXeHueM Tpyo B 2
1 4 xona o Boje (ZK =2, 4) n o01muM 4ucioM TpyOoK:
Nogp =Z . -n, =2-286=572 (2.13)
Nogs =2 . -m=4-286=1144

JlnuHa TpyO B Ka)KI0M BapHUaHTe:

4. -34,33
[=—rF A 6w
n-df.-p? w-0,014-572
4. 34,33
[ = TE 493993 55

n-d"-n* 1-0,014-1144

JuameTtp TpyOHOrO Iyuyka B Ka)KJOM BapHaHTe:
D', =n,-85,=572-0,028=0,67, ™M

D'.=n,-5.=1144>-0,028=0,947, m

PaccrosiHue mexny neperopoikaMu 1o BO3ayXy:
_F dy\ 02729 [ 0,014)
h, 1= 1 |=0,204, ™
, zm,h_gﬁ\} LN

02729 (

|=0,144, M

! - — = \| 1_
D+ §%) 0947 0,028 )

Eciu nnumHa TpyOOK TeriooOMEHHMKa OKas3alach HE KpaTHOW pacCTOSIHUIO MEXAy
MePEropoIKaMu /1, €e OKPYIJIAIOT 10 Onmxkaiero 6omipinero 3uadeHus: L, kpatHoro b. Tem cambiM
oOecrnieunBaeTcs 3amac MOBEPXHOCTH TEIJI000MEHA Ha ciydail ee 3arpsi3HeHusl.

W3 nByx BapHaHTOB KOMIIOHOBKH (2-X U 4-X XOJOBOH IO BOJE) BHIOUPAIOT TOT, B KOTOPOM
ko3 (UIMEeHT 3amaca MO MOBEPXHOCTH Ommke K ontuManbHoMy (1,2...1,3), a cam ammapat

KOMITIAKTHEC.

K :ﬂzfzs’sozzl,oos
@ E L 546
Ky o B = 228 003
F, L 273

Bri6upaem BapuaHT ¢ YETHIPMS 3aX0/IaMHU.
[Tocrne aTOr0 ONpEeneNAI0TCs OCTAbHbIE XapaKTEPUCTUKH TETNIO0OMEHHHKA.
Hucno X0I0B 10 BO3AYXY I
_r_2m8_ 27
Zi 0,144
OTIpesieIIsieM PaCIOIOXKEHUE MaTPpyOKOB /sl MOJBOAA M OTBOJA BO3/yXa: MPH YETHOM YHCIIE
XOJIOB MaTpyOKW pacroyiararoTcsi ¢ OJAHON CTOPOHBI KOpIyca ammapaTa, MpU HEYETHOM C pPa3HbIX



CTOpOH.
Yucno neperopoaok no BO3aAyxy



k=7Z,-1=26
Huametp xoprryca D npuHrMaeTcst HECKOJIbKO 0oJIblIe, YeM AUaMeTp TpyOHOTO ImydKa:
D=D+2-5,=0,28+2-0,028=0,333, m
Juamerp noaBoaAIuX NaTpyoOKOB JIJIsl BO3/lyXa IPUHUMAETCS] OPUEHTUPOBOYHO PABHBIM
d,>Fps=Fys=0,27295=0,5224~ 0.50 m.

Kpurepun onenku npakrudeckux pador Nel-16:

MaxkcuMalibHOE KOJIMYECTBO 0aJUIOB — 3.
OdopmieHue oTyeTa co BCEMHU pacueTaMu COTJIacHO TpeOoBaHUsM - 1 Oaiina;

3amura paboThI - 2 6AILJIOB.
He 3a4teHo: cTyaeHT He BBIMOIHWI JabopaTtopHyto padory. KomndectBo 6amios — 0

7.2.4. BaHK TeCTOBBIX 3aJlaHU /Il IPOBeeHUs TeCTUPOBAHMI

Haspanue 0anka tecToBeix | Kon-Bo 3amanuii B PazpaboTunku
3aJlaHu i 0aHKE TECTOBBIX
3aJaHui

OCHOBBI T UAPABJIUKU U

500 Cmonenckuit Bukrop Bnagumuposuu

TCPMOAUMHAMUNKH

PernameHT npoBeaeHus1 TECTUPOBAHUIA

Ha3zBanue Ganka Kon-Bo 3ananui, Howmepa n Kon-Bo Bpewms Ha
TECTOBBIX 3aJaHUI IIPEIbSABISAEMBIX HAauMEHOBAHMUS 3aJJaHMH | TECTUPOBAHMUE,
CTYJACHTY pa3zICIOB TECTA B pa3zicic | MUH.
OCHOBBI TUJIPaBIUKH 50 Monyns 1 250 60
Y TEPMOJUHAMUKHI Mopyns 2 250




7.3. OueHovHbIe CPeaCTBA JJI1 MPOMEKYTOYHOM aTTeCTAIlMU MO HUTOraM OCBOCHUS

AUCHHUIIIMHBI

7.3.1. Bonpochl K IPOMEKYTOYHOI aTTecTALMU

Cemectp 6

~
=]

Bonpocsl k 3a4eTy ¢ O11eHKOH (YCTHO)

OnpeneneHne MEXaHUKH KHUJIKOCTeH 1 ra3oB. Kiaccudukanus sxuakocreit u razoB

OcHOBHBIE (U3HYECKUE CBOMCTBA )KUIKOCTEH M ra3oB. [ 'a30BbIe 3aKOHBI

Cuibl, 1EUCTBYIONIINE B KUJIKOCTH

FI/I,I[pOCTaTI/ILICCKOC JaBJICHHUE U €I'0 CBOMCTBO

J[luddepennnansHoe ypaBHEHHE MOKOSIIIEHCS )KUIKOCTH

OCHOBHOE ypaBHEHHE TUPOCTATUKH B TI0JI€ 36MHOT'O TATOTEHUS

[ToBepxHOCTH paBHOTO faBieHus. 3akoH [lackans

IR EN I =

BI/IZII:I JaBJICHUS. Cuia JaBJICHUS ) KUAKOCTHU Ha IINIOCKUE U KpI/IBOJII/IHef/'IHI)IG IMOBEPXHOCTHU

h

OTHOCHUTEIBHBIN TOKOM XKUJIKOCTH. 3aKOH Apxumesa

—
=)

. [PaBHOBecue ra3oB. OCHOBHbIE YpaBHEHUS

—
—

. |OcHOBHEBIC TTOHATHS KHHEMATHKH KHUIKOCTH

—_
[\

. |OCHOBHBIC DJIEMEHTHI IOTOKA HBHX(ymeﬁCﬂ KUIKOCTHU

—_
(98]

. Buasl ABHKEHUS )KUIKOCTH

H
o

. |YpaBHEeHue Hepa3pbIBHOCTH IIOTOKA

—
9]

. duddepennmansHoe ypaBHEHUE JTBUKEHUS HEBSI3KOM KUIKOCTH

—_
o)

. |O011ee ypaBHEHHE SHEPTUU B UHTErpajIbHON (hopme

—_
3

. [OcHOBHOE ypaBHEeHHE OallaHca THAPaBIMYECKUX apameTpos (ypaBHeHue J[.bepryim)

—
o0

. 'eomeTpuueckas u 3HepreTuyeckas MHTepnperanus ypasaenus . bepryim

._
hey

Dopmsbl IpecTaBiieHus ypaBHeHMs J[.bepHyum 11 NOTOKa peanbHON KUAKOCTH.
YpaBHeHHe bepHysum 1S 3JIEMEHTApHON CTPYHWKH HEBSA3KOM COKMMAEMOM JKHJIKOCTH

20.

PexxuMbl TEYEHHs KHJIKOCTH, OCOOCHHOCTH CYIIECTBYIOIIMX PEXKUMOB, KPHUTEPUH
PeiiHonbaca

21.

Buael ruipaBIMdecKuX CONPOTUBICHUN. PU3NUECKUE XAPAKTEPUCTUKU TUAPABINYE-CKUX
COIIPOTUBIICHUI

22.

ConpoTUBJICHHE 110 JJIMHE TIPU JIBIXKEHUH B IWIMHIPHUECKON TpyOe MpH CYIIECTBYIOIMINUX
pexUMax

23.

Dopmyna [lapcu-Beiicbaxa, ee pusudeckuii cMbICI

24.

TedeHue XKUAKOCTU B TMIIPABIMYECKU TJIaJIKMX M HIEPOXOBATBIX TpyOax. [IBmxkeHue
DKHJIKOCTH B TPyOax HEKPYIJIOTO CeUeHUs

25.

MecTHbIE THAPABINYECKUE CONMPOTHUBIEHU. DOpMyIbl ONPEACICHUsT TOTEPU HAmopa Ip
MPOXO0XKICHUH KUJIKOCTH Yepe3 MECTHBIC MPErpaibl B TPyOOIPOBOIaX. DKBUBAIICHTHA
ITMHA

26.

3aBUCUMOCTh K03(h(pHIIMEHTa MECTHOTO COITPOTUBIICHHS OT yuciia PeitHonbaca

27.

Knaccudukanus Tpy6ornpoBoaos. ['napaBinyeckuii pacyeT KOPOTKOro TpyooIrpoBoaa

28.

['unpaBiIruecKuil pacueT AITUHHBIX TPYOOTIPOBOIOB

29.

['unpaBnuueckuii yaap, @u3ndecKuii CMBICT U pacyeTHbIE (hOPMYIIbI




Ne i/t

Bomnpoce! K 3a4eTy ¢ oleHKOH (YCTHO)

30.

lcTeueHne KUAKOCTH U3 OTBEPCTUS B TOHKOM cTeHKH. OCHOBHBIE pacyeTHbIE (POPMYJIbI

31.

3aBrcUMOCTh K03((HUIIMEHTOB HCTeUeHUs OT yrcia PeiiHonbaca

32.

lcTeueHue U3 Haca kOB, BUIBI HacaKoB. OCHOBHBIE pacyeTHBIE (POPMYITBI

33.

lcreyeHue npy epeMEeHHOM Haope U MO0 YPOBEHb KUJIKOCTH

34.

OO01Me MPUHIUIBI TOA00US (HU3NIECKUX SIBICHUH

35.

Y cioBus IO100MS TUIPOIUHAMUYECKHIX SBICHHUMA

36.

(OCHOBHBIE KpUTCPpUU THAPOINHAMUYICCKOI'O HO,Z[O6I/I$I

37.

MacitaObl MOACIIMPOBAHUIA

38.

TermoTexHuKa 1 €€ poJib B HApOJHOM X03sKcTBe. TexHnueckas TepMOJMHAMHUKA U UX TIIOCCapHUil.

39.

(OCHOBHbBIC TCPMOJNMHAMUYCCKUEC MapaMETPhl COCTOSIHUA pa6011er0 TCIa. TCpMH‘leCKOG YpPaBHCHHUC|,
COCTOSsIHUSA.

40.

TepmomnHamMudeckuii poriecc. OOpaTUMble ¥ HEOOpaTUMBIE TIPOIECCHl. TepMonnHaMUIecKas
cucTeMa.

41.

Ternora 1 paboTa Kak (OpMBI Ieperadn SHepruu. AHAIHUTHYECKOE BhIpaXKEHHE H Tpadudeckoe|
n300paKeHue.

42.

AHAJTMUTUYECKUE BbIpakeHUs | Hayaia TepMOJUHAMUKH.

43.

Bropoe Hauano TepMOJMHAMHIKH, BTOPOH 3aKOH TepMOIUHAMUKU. L{uKiIbI IpsiMble 1 0OpaTHBIE.

44.

VneanbHbIe Ta3bl, KX CBOMCTBA U YPaBHEHUE COCTOSIHUSL.

45.

BHYTpeHHSS 2HEPTHS, SHTANBIHS U SHTPONHS WACATHFHOTO Ta3a, UX BBIYUCICHUE, MX (GU3NIECKUMA
CMBICT ’

46.

TemmoeMKOCTh HIaeaILHOrO raza. Ee BUabl M B3aMMOCBS3b TEINIOEMKOCTEH.

47.

HccnenoBanne n300apHOTo mporiecca.

48.

ccnenoBanue H30XOPHOTO MpoIiecca.

49.

HCCJ’IGI[OB&HHC HN30TCPMHUUICCKOIO IMporecca.

50.

VccnenoBanne annabaTHOTO MpoLecca.

51.

3aBHCUMOCTh MEXY ITapaMeTpaMy ra3a B IOJIUTPOIHOM Tpoliecce. PaboTa BHyTpeHHeW SHEpriH |-
TEIUIOTA ITOJIMTPOIIHOTO IpoLecca

52.

[TonutponHele mporecchl. Ux rpaduueckoe n3odpaxkenue B I-d; u T-S quarpammax.

53.

COOTHOIIIEHUE mapaMETpPOB B MOJIMTPOITHBIX ITPpOLECCaX.

54.

Pabora Temna B MOJUTPOIHBIX MIPOIECCaX.

55.

CMmecH ueanbHbIX Ta30B. CriocoObl 3a/ianus cMecH. MoJeKyisipHas Macca W ra3oBasi OCTOSIHHAs |,
CMECH.

56.

(OCHOBHbBIC YpaBHCHUA ra30BOTO IMOTOKA. Pacrionaraemas pa60Ta ra3a B IIOTOKC.

57.

CKOpOCTB HUCTCUCHHA U pacxo/J rasa.

58.

IpoccenupoBanue rasa

59.

PaboTa 1 MOIIHOCTH Ha PUBOJ KOMIIpeccopa. MHOTOCTyTIeHYaThIi KoMIipeccop. [leTanmepsl

60.

(OCHOBHbBIC 3aKOHEI nacaJIbHBIX I'a30B.

61.

PeanbHbIC Ta3kbl U napbl, UX CBOICTBA U YpaBHCHUC COCTOAHUA.

62.

Coria, mporieccsl IpeoOdpa3oBaHus YJHEPTHUH B HUX.

63.

[uddyzopsl, mpouecchl mpeoOpa3oBaHus JHEPTHH B HUX.

64.

MccnenoBanue nporecca apoccenupoanne. Iddext Jxoyns-Tomcona.

65.

HpHMLIC n 06paTHBIe IUKJIbI, ©X HA3HAYCHUC.

66.

Mneanbubiil nuka Kapuo, ero KII, teopema Kapuo




7.3.2. Kputepuu U HOpMbI OlI€eHKH

dopma
NpOBe/IeHUs!
Cemectp . Kputepuu u HopMbI OLIEHKH
MPOMeKYTOYHOI
arrecTanuu
3a4er ¢ OLEHKOH 85-100 6a1oB 110
(o «OTJIMYHOY HAKOMUTEIIbHOMY PEUTHUHTY Ha
HAKOITUTEIILHOMY 00pa3oBaTeILHOM MOpPTAJIC
pPEUTHHTY) 70-84 6ai1oB 1O
«XOPOIIOY HAKOMHUTEILHOMY PEUTHHTY Ha

06pa3OBaTean0m1nopTane

«YIOBJIETBOPUTEIILHO»

55-69 GannoB no
HAKOMHUTEIbHOMY PEHTHHTY Ha
00pa3oBaTeIbHOM MOpTAJIE

«HCYAOBJICTBOPUTCILHO»

0-54 6anm10B 10 HAKOITUTEILHOMY
pEeUTHHTY Ha 00pa30BaTEILHOM
noprae




8. YueOoHo-MeToanueckoe u ”HGOPMAIHOHHOE OOeceyeHue TN CIUTIHHbI

8.1. O0s3aTesnbHasA JIUTEpaTYypa

Tun (yueOHuK, yueOHOe

KoauuecTBO B
HaY4YHO

Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJIH 3arsaBue (3aroJioBOK) I'ox m3nanus oudanoreke /
n/n MeTOAMYECKOoe Imocooue,
HaumenoBanme
NPaKTHKYM, Ap.) 35C
! A. B. Jleneniku, A. A. I'mapaBnvka U THAPOITHEBMOIIPUBO/T 2023
Muxaimmg, A. A. Ileiinak ; P AP PHBOAL: YueOHuK ObC Znanium
TUAPABIIUKA
noj pen. A. B. Jlenenmkuna
2 B. B. Bepounkwuii, B. M. I'mapo- 1 mHEBMONIPUBO/I B KOHCTPYKIIUU 2022 .
Iorocsn, O. H. COKONeHKO | TPaKTOpPOB ¥ aBTOMOOMIIEH Yuebroe nocodue ObC Znanium.
3 Beiconkmii JI. U. [TapameTpsl POAOIBLHO-OJHOPOIHBIX YuebHoe mocobue 2022 ObC "Jlansp"
OCPEJTHEHHBIX TYpPOYJIEHTHBIX TOTOKOB
4 H. Y. Cazanos, A. T, 9BC
Cxuprnanse, B. 1. IBanoB | ['mapasiuka Y4eOHuK 2022 "ZNANIUM.CO
MH
5 3. X. 3amanees, B. H. OCHOBBI THAPABIIMKYU U TEIUIOTEXHUKH ydeOHoe ocobue 2022 SbC "Jlanp"
ITocoxun, B. M. Yedanon
6 Ilerpos, A. U. TexHu4ueckas TepMOJUHAMUKA U YueOHHK 2023 ObC "Jlanp"
Terjionepeaaya
7 | llapos, FO. U. TepMoauHaMuKka U TeIIoNeperaya YueObHuk 2019 9BC
"KoHCynbpTaHT
cTyneHra”
8.2. lonotHMTE/ILHAS IUTEPATYPA
Tun (yueOHUK, yueOHOE Konnqecnio B
HAY4YHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJioBOK) I'ox m3panus ouoamoreke /
n/n MeTOoAHYecKoe nmocooue,
HaumenoBanue

NPAKTHKYM, AP.)

IBC




Tun (yueOHHK, yueOHOE

KoaunuecTBo B

HAY4YHOMH
Ne nocoodoue, yaeoHo-
ABTOpPBI, COCTABUTEJIHN 3aryiaBue (3aroJioBOK) Tox u3nanus oubanorexe /
n/n MeTOANYEeCKOoe Mmocooue,
HaunmenoBanue
NPAaKTHKYM, JP.) 3EC
1 3yiikos A. JI. I'mapaBnuka: T. 1. OCHOBBI MEXaHUKH VeGHmK 2014 3BC IPRbooks
KHUJIKOCTH

2 HosuxoBa A. M., 2014

Kynpssues A. B., MexaHuKa )KUJKOCTH U raza YyeOHoe nmocodue 3BC IPRbooks

NBanenko 1. U.
3 | I'mprupnos A. /. MexaHuKa ®KUAKOCTHU U ra3a (r'uJpaBJivKa) Y4eOHUK 2014 ObC Znanium
4 Aunexcees I. B., BupryanbeHslii 1a00paTOpHBINA TPAKTUKYM 2013

Bpugenko U. 1. 1o Kypcy «MexaHuKa )KUAKOCTU U Ta3a» Yuebnoe nocobue 9BC IPRbooks
5 Kpectun E. A. PemeObHUK 0 THAPaBINKE Y4ebHO€e 1T0CODHE 2014 ObC IPRbooks
6 2012 3bC

Npanenxo U. U. IM'uapaBnuka VYuebHoe mocodue "IPRbooks"
7 | Kyaunos B. A. TennorexHuka YyeOHoe mocodue 2015 OBbC Znanium.
8 }Kypalieu 1.b, KoHcIekT nexinii mo TEIIOTEXHUKE YuebHoe mocooue 2016 9BC "IPRbooks"

Mamnoiinuna C. 3.
9 | Mupam A. O., TexHnuyeckas TepMOIMHAMUKA. SBC

ITaBnenko B. A. Tenomaccoobmen VYy4ebHoe nocobue 2017 "KoHCybTanT

cTyneHra"




8.3. Ilepeuenb nMpogecCHOHAJBHBIX 023 JAHHBIX W HH(POPMALMOHHBIX CIPABOYHBIX
cucTeM

— WebofScience [DnekTpoHHBIH pecypc]: MyIbTHAUCIUIUTHHAPHAS pedepaTuBHas 6a3a
JTAHHBIX. — Philadelphia: Clarivate Analitics, 2016—. - Pexum JOCTYTIA:
apps.webofknowledge.com. — 3arm. ¢ skpana. — 3. pyc., aHrIL.

— Scopus [DnekTpoHHBIN pecypc]: pedeparuBHas 6a3a maHHbIX. — Netherlands: Elsevier,
2004—. — Pexxum gocrtyna: scopus.com. — 3aril. ¢ akpasa. — f3. pyc., aHri.

— Elibrary [OnexktpoHHbIil pecypc|: Hay4Has 3neKTpoHHas Oubanoreka. — Mocksa: HOB,
2000—. — Pexxum pocrtymna: elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.

— SpringerLink [Dnexkrponnsiit pecypc]: [06a3a mannbix]. — Switzerland: SpringerNature,
1842—. — Pexxum poctyna: link.springer.com. — 3ari. ¢ 3xpana. — 3. aHri.

— ScienceDirect [DnekTpoHHBI pecypc]: KOJUICKITHS AIEKTPOHHBIX KHHT
m3narenbctBa  Elsevier. — Netherlands: Elsevier, 2018—-. — Pexwum pgocryma:
sciencedirect.com. — 3ari. ¢ skpaHa. — 3. aHTII.

8.4. [lepeyeHb NpOrpaMMHOro odoecrnedeHust

Ne PexBu3uTHI 10roBopa
n/n Hanmenosanne 110 (nara, Homep, CPOK J1elicTBHS)
1 Windows: noroop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmce JEeNUCTBHS — OECCPOYHO;

KOHTpakT Ne 1653 ot 14.12.2018, cpoxk
JeicTBUS — OECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpoxk
Office Stdandard 2013 Russian OLP NL neicTBUs — 6ecCPOUHO
AcademicEdition

3 | AaTumnaruar 985/2016 ot 06.10.2016

4 | Mirapolis Human Capital Management JMLIEH3UOHHBIN forosop Ne 234/10/21-K

ot 19.10.2021, cpok neicTBust — 10

01.03.2022

8.5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOM ISl OCYIIECTBJICHUS
00pa3oBaTeIbLHOIO NMpPoIecca Mo JUCHUILIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, 1200PATOPHIi, MACTEPCKHUX U
Ne | 1p. 00beKTOB /151 IPOBEICHUS

/N | MPaKTHYeCKUX U JIaGOPATOPHBIX 3aHATHI,
MOMEILIECHHUH VISl CAMOCTOATEIbHOMN
padoThl 00yYaIMxcs (HoMep ayAuTOPHH)

ITepeyeHb 0OCHOBHOTO 000pYAOBAHHUSA

Bb-209. Yuebnast ayauropus s nposeneHus| CTombl YUEHHUYECKHE  JIBYXMECTHBIC |
3aHATUNA  JIGKIIMOHHOTO  Tuma. YyeOHas | (MOHOOJIOKHM), CTOJ MpenofaBaTelbCKUM,
ayoquTopus  JUId  TIPOBEJCHMS  3aHATUH | CTYyJ NpernoAaBaTeslbcKuid, kKadeapa, J0CKa
CEMHUHApPCKOro TUMa. YueOHasi ayAuTOpHs sl ayIuTOpHas (MenoBasi), SKpaH.

KypCOBOTO  NPOEKTUPOBAHMUS  (BBIIOJIHEHUS
KypCOBBIX paboT). YueOHas ayauTOpus Ajs
IPOBE/ICHUS TPYNIOBBIX U HHIUBUAYATbHBIX
KOHCyJbTaIlMi. YueOHas ayauToOpHs s
NPOBEICHUS 3aHATUI TEKYIIEro KOHTPOIS U
MPOMEXKYTOYHOM aTTECTALIUH.

2 | C-304. JJabopatopus " unpogunamuka’. Cron MIPENOJaBATEIIbCKUM, Crodbl |


http://apps.webofknowledge.com/
http://link.springer.com/

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00PATOPHIi, MACTEPCKHUX U

Ne | np. 00beKTOB [1J1s1 IPOBeAeHUs
. Ilepeyenb 0CHOBHOTO 000PYA0BAHMA
0/ | mpakTHYeCKHX U JIA00PATOPHBIX 3aHATHI,
MOMeIeHUN JJI CAMOCTOSATEeILHOM
paboThl o0yyaomuxcs (HOMep ayAUTOPUN)
YueOHasi ay IuTOpUS AJIsl IPOBEICHUS yUYEHHUYECKHE, CTyJdbs, Iukad, mocka
3aHATUN CEMUHAPCKOIO THUIIA. ayautopHasi, ruapocrena ['C-3, crenn k
Y4yeOHast ay TuTOpUs AJIsE KypCOBOTO na0. pabore, MOKapHBIN SIIUK,
MIPOEKTUPOBAHUS (BBITTOJIHEHUS KYPCOBBIX OTHETYIIUTEIIb, )KaJI03H
pabor).
YueOHasi ay IuTOpUS AJIsl IPOBEICHUS
TPYIIOBBIX ¥ UHIUBUAYTBHBIX
KOHCYJIbTaINI
VYueOHast aymuTopust Ui NPOBEACHUS
3aHATUN TEKYIIETOo KOHTPOJIS u
IIPOMEKYTOYHOM aTTECTALUU.
C-301. JlaGopatopusi  "I'mapaBnuka u | Ctonbl nmpenojaBaTenbekue, CTOIBI
TUIPABINYECKHUE MAIIUHbI" YYEHUYECKUE, CTYNbs, paauaTrop, I0CKa
ayauTopHas, cTeH] K jal. padore No7-11,
creHa K yab. pabore Ne6, crenn k ad,
3 pabore N5, crenm k mab. pabGore No3|
JIEMOHCTpAIIMOHHAsl HAcOCHAasi YCTaHOBKA,
cteHx K ab. pabore No2, mkad, mkad
METAITMYeCKHid, CTeH K 1al. pabore Ne4,
MTOKApHBIN SAIIUK, )KATIO3H.
C-302. Jlaboparopusi "Tepmommunamuka u | CTONBI — mpenojaBaTeIbCKUE, Cronsl |
Terionepenaya’. YYEHHYECKHUE IBYXMECTHBIC, KA, J0CcKa
YyeOHnass ayauTopuss JUis  TPOBEACHUS | ayAUTOPHAS METOBasi, 3. IIUT, CTYJbS,
3aHATUN CEMUHAPCKOTO THUIIA. CTeHIbl K JabopaTOpHBIM  paboTam,
VYuyebHass  ayauropus A KypPCOBOTO | KOMIIPECCOP, BEHTHIISAIUS, OTHETYIIIHTEb
NPOEKTHPOBAaHUS  (BBINOJIHEHUs KypcoBbix | OITY-2 02.
4 | pabor).
VYyeOHnass  ayauTopusi Uil TPOBEIEHUS
TPYIIIOBBIX u WHIMBHTy ITHHBIX
KOHCYJIbTAI[U1
VYyeOnass ayautopus JUisi  IPOBEICHUS
3aHATUN TEKYILIEro KOHTPOJISA U
MIPOMEKYTOUHON aTTECTAIUU.
b-214. JIaboparopus "I'a3oBast iuHamMuKa" CTeJUIaXX C HarBIHBIMU  [1OCOOMSAMH, |
CTellIax ¢ J1a00paTOpHBIMU TOCOOUSIMH,
BaKyyMHBIU TIPUBO/I, CTOJIBI YYCHUYECKHE
JIByXMECTHbBIE (MOHOOJIOKHM), JI0cKa
5 ayJIMTOpHas, TypOOKOMITpECCOD,
BaKyyMHast 3aCIIOHKa, BaKyyMMeETp,
HarJIsHbIC nocoowus, CTOJ
MpenoaBaTeIbCKUM, CTyI
MPETO/IaBaTEIbCKUH.
I'-401. ITomemieHue Mg caMOCTOSTEILHOMI Crousl YUYEHUUYECKUE, CTYJIbA |
6 | paboTHI CTYICHTOB yuennueckue, I[IK ¢ BbIxogom B ceThb
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