MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.0.21

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

OcHoOBBI IT'HaApaB/JIMKHA H TEPMOAHHAMUKHU

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU
13.03.03 DHepreruyeckoe MAIIMHOCTPOEHHE

HaIpaBJIEHHOCTH (TIPOdUIIB)
IIpoexkTUpOBaHMEe TMOPUIHBIX ABTOMOOWJIENH

®dopma o0yueHus: Ounast
I'on Habopa: 2023
O6mras Tpynoemkoctsb: 4 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 6

®opma koHTpoOJIsi | 3aueT ¢ Hroro
Buj 3ansarui OLICHKOU
Jlexum 16 16
JlaGopaTopHble 16 16
[TpakTuyeckue 32 32
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P 0 0
ITpoMexyTouHas aTTecTalus 0,25 0,25
KoHnrakTHas pabota 64,25 64,25
CamocTosTenpHas padora 79,75 79,75
KoHTpoan 0 0
Hroro 144 144




Pabouyto mporpammy coctaBui(u):
JIOIIEHT, JOLIEHT, K.T.H., CMoJienckuii B.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(Oondicnocmy, yuernoe 36anue, cmenetsb, Qamunus U.0.)

PenenzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

OtcyTcTBYET

Peniensent

(OoavicHOCmb, yueHoe 36anue, cmenenb, Pamunus 1.0.)

Pabouas mporpamma qucHMIUIMHEBI cocTaBieHa Ha ocHoBaHuu GI'OC BO u yuebHoro miana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.03 DHepreTrueckoe MalIMHOCTPOEHUE

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIMHBI 10 «31» aBrycra 2027 r.

COI'JTACOBAHO
3aBenyrounii kadenpoit «IIpoekTrpoBaHue U HKCILTyaTalMsi aBTOMOOUIIEH»

« _» 20 A.B. bo6poBckuit

(noonucs)

YTBEPXIEHO

Ha 3acenanuu kadenps
«DHEepreTHYecKre MalIMHbl U CUCTEMBI YITPABICHH»

(mporokon 3acemanust Ne 11 ot «01» utons 2022 r.).

NoanucaHo undpposomn

CMOJ'IQHCKVIM BV| KTOp nognucbto: CmoneHcknn Bukrop

BrnagnmnpoBuy Bnaavmuposuy
[aTta: 2023.12.05 10:05:39 +04'00"



1. Ilean ocBOEHHNA TUCHUILIHHDBI

Lenb — hopMupoBaHKE y CTYIACHTOB MPEACTABICHUS O (PU3UIECKUX COCTOSHUSX KUIKOCTEH
U Ta30B MpPU PAaBHOBECHOM U IMOJBM)KHOM COCTOSIHHSIX, & TAKXKE OCHOB IMPeoOpa3OBaHUs SHEPIHUH,
3aKOHOB TE€PMOJUHAMUKH, TEPMOAMHAMUYECKUX MPOLIECCOB U IIUKIIOB, I PEIICHUST MPUKIIATHBIX
MHKEHEPHBIX 3aJ1a4.

2. Mecto nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oa3upyercs IaHHas JUCIUTLIMHA!
«Briciras matreMaTukay, «dusznukay, «MexaHuKa.

JIMCIUTITMHBL U TIPAKTUKH, 711 KOTOPBIX OCBOCHHE JAHHOHW JHUCIMIUIMHBI HEOOXOAMMO Kak
npeamecTeyromniee: HayuHnple UCCIeA0BaHUS U UCHBITAHUS B DHEPrETUYECKOM MAIIMHOCTPOCHUH,
KoHcTpynpoBaHWe SHEPreTMYECKMX MAIIMH UM YCTAaHOBOK, OJIEKTPUYECKHE MPUBOJABI U
BCIIOMOTATEJIbHBIE CUJIOBBIE YCTAHOBKU TPAHCIOPTHBIX CPeACTB, Teopus paboduMx MpPOIECCOB U
KOMIUIEKC pacueTOB YHEPIeTUUYECKUX YCTAHOBOK, BHIMTYCKHAs KBATU(HUKAIIMOHHAs padoTa.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJIUpYyeMbIe
KOMIIETEeHIHH
(Ko 1 HAMMEHOBAHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3ybTaThl
o0yueHust

OIIK-4. Cniocoben OIIK-4.1. JlemoucTpupyer | 3HAaTh:

IIPUMEHATH B pacueTax IIOHMMaHHE OCHOBHBIX — Bsemenue B TEPMOJUHAMHKY.

TEOPETUYECKHE OCHOBBI 3aKOHOB TEPMOJANHAMHUKH. OCHOBHEIE 3aKOHBI

pabouux MpoIEcCOB B TepMoAHaMHUKU. IlepBbIii 3akoH

HHEPreTUUECKUX MalllhnHaX TEPMOANHAMMKH. OHeprus.

Y YCTAaHOBKAaxX Bropoii 3akoH TepMOIUHAMUKHU.
DHTpONUSL.

YMers:

— Bugsl nepeHoca TEIUIOTHI.
Crnoxuselii Termmooomen. ['pagueHT
TEMIIEPaTypPBl. I'panynpoBka
TEXHUUYECKUX TepMOoIIap.

— I0JIb30BaThCs CIIPaBOYHOU
JUTEPATYPOH IO  HAINPABIECHUIO
CBOEM npodeccuoHaTbHON
JIeSITENIbHOCTH.

Bnagers:

— HaBBIKAMH OIPENIETICHUs BEJINYMH,
XapaKTEepU3YIOMINX
Teropu3nuecKue CBOIICTBa
TEPMOAMHAMHYECKOTO  paboyero
Tena.

— HaBbIKaMH TPUMEHEHHUS METO/I0B
no100us TUISL pacueToB
TEPMOAMHAMHYECKUX 3aa4.

— HaBblkamu pacuera IpoOLIECCOB
TEPMOAVMHAMMKYU TOPEHHUS.

OIIK-4.2. Beimonnser | 3HaTh:

pacyersl OCHOBHBIX |— MeToagudecknue OCHOBBI aHaIu3a




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble N I[InanupyemMble pe3yJbTaThl
poHpy KOMIIeTeHI Ui Py pesy
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(Ko 1 HAMMEHOBaHUE)
MOoKa3aTeNen s dexTuBHOCTH
TEPMOIMHAMUYECKUX TEPMOJMHAMHYECKUX IMKJIOB U
LUKJIOB ¥ MPOBOAUT aHAIHU3 OyTH HUX  COBEPIICHCTBOBAHMS,

uX 3¢ (HEeKTUBHOCTH

pacyeT CcoCTOsSHUA pabouyux Tell,
aHaJIU3 CMOCOOOB TMOBBIIICHUS HX
3¢ (HEeKTHBHOCTH.

Mopnenr  «MaeampHOro  razay.
Brnaxwnsliit u cyxoi «Bo3ayx».
DKcepreTUYecKuil aHaJIN3.

— IlapoBsie 51 ra3oBbIE
SHEPreTUYECKUE HUKJIbI.

YMeTs:

— IIpoBoauTth HUCCIEN0BAHUS

MPOLIECCOB M IIUKJIOB TEIJIOBBIX
MallIiH,

— TPUMEHATH MaTeMaTU4eCcKue
METO/IbI npu peuieHun
npodeccCnOHaIBHBIX 331au.

— TOJIB30BaTHCS CIPaBOYHON
JUTEPATypoll MO  HANpaBJICHUIO
cBOEH npodeccroHanbHON
NeSITeIbHOCTH.

Bnagers:

METOJaMH PaCUCT KOMIIPECCOPHBIX
)51 HOI[O6HLIX YCTaHOBOK.
HaBbIKaMU OIIPEACIICHUS BCIWYHH,

XapaKTEePU3YIOITUX
Terohu3nuecKue CBOMCTBa
TEPMOAMHAMHUYECKOTO  paboyero
Tena.
— HaBBIKAMH  pacdeTa OCHOBHBIX
MOKa3areyne TepMOJIMHAMUYECKUX
LIUKJIOB u aHaIu3 ux
s dexTuBHOCTH
OIIK-4.3. JlemoHcTpupyeT | 3HATh:
OHUMaHUE OCHOBHBIX |— Bgenenue B ruapasiuky. [loHsTue
3aKOHOB JBYOKCHUS O  peaJlbHOW UM  UJcaIbHOU

KHUIKOCTHU U ra3a

*KuaKkocTu. OCHOBHBIC (PU3HUECKHUE
CBOMCTBA JKHUIKOCTEM U Ta30B.
OO6mue 3aK0HBI U 3aKOHOMEPHOCTH

JKUIIKOCTEN " ra3os.
I'mapocraTuka,
DJEeMEHThl TEH30pHOTO aHau3a.

OCHOBBI KMHEMAaTUKN U JUHAMUKA
JKUakocted W ra3oB. OCHOBHEIE
IIOHATHUSA O ABHWXCHUU XHUIAKOCTHU.
OCHOBBI TE€OPHH THIAPABIMYCCKUX




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJUPYEMbIE . IInanupyemsble pe3yabTaThl
Konlq)neT::{yunu KOMICTCRITHU pyoﬁ qe}ﬁmy
(Koa 1 HAMMEHOBaHUE) y
(Ko 1 HAMMEHOBaHUE)
COIIPOTHUBIICHU. OcCHOBHEBIE

KpUTEPUH  TUAPOAMHAMUYECKOTO
rmoxoous.

YMeTh:

— paccuMTarth BJIMSHHE CHUIBI
JaBJICHHS JKHIKOCTEH M ra3soB Ha
paSHI/I‘-IHLIe HOBerHOCTI/I;
MIPOU3BECTH U3MEPECHUS

TUAPABIMYECKUX IIapaMETPOB IIPU
pPaBHOBECHOM WM IOJBHKHOM
COCTOSIHMSIX;

IIPOBOAMUTH W3MEPEHUE BA3ZKOCTH
KUAKOCTU u UCCIIEJOBAHNE
PEXKUMOB ABUKEHUS KUIKOCTH.
IIPOBOJIUTH U3MepeHue
1apaMeTpoB, BXOJSALINX B
ypaBHeHue bepnyiy,

IIOHMMATh CYIIHOCTb IIPOLIECCOB,
IPOUCXOIAIINX TIPU  JBUKCHHUH
KUJKOCTH M Traza B Pa3IM4HbIX
VUHXEHEPHBIX YCTPOMCTBAX.

I10JIb30BATHCS CIIPaBOYHOU
JUTEPAaTYpod 1O HAINPaBJICHUIO
cBOEH npodeccroHanbHON
JESATEIIBHOCTH.

IIpOBOAUTH pacuct IMPOCTBIX
TpyOOIIPOBOJIOB.
IPOBOJUTH  pacueT  CIOXHBIX
TpyOOIPOBOJIOB.

Bnaners:

METOJIaMH TIOJIO0US JIIST pacuyeToB
THJIpaBIUYecKuX 3a1a4. OCHOBHbBIC
KPUTEPUU  THUAPOJUHAMUYECKOTO
moao0us.

OCHOBAMH  IKCIEPUMEHTAIBHOIO
HCCIeI0BaHUs
THJIPOAMHAMHUYCCKUX u
ra30JMHAMUYECKHX TPOIIECCOB;
METOJIAMU  PacueTOB  JaBJICHUS

KUJKOCTU Ha pa3yInyHbIE
F€OMETPUYECKHE IIOBEPXHOCTH.
Onropsl JABJICHUM. 3aKkoH
Apxumena. PaBHoBecue ra3osB.
OcHoBHbIE ypaBHEHUs u

MTOBEPXHOCTh YPOBHSI.

OIIK-4.4. Onpenenser
rnapameTpbl IIOTOKOB

3HaTh:

OCHOBHBIC 3aKOHOMCPHOCTHU




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

pabouux cpe.

PaBHOBECHOTO ¥ TMOABUXHOTO
COCTOSIHHSI JKHJKOCTEH U Ta30B,
SIBJISTFOILIAX CST 6azoii TUISE
CIOCOOHOCTH K KOHCTPYKTHBHOM
JeSITeNIbHOCTH;

OCHOBHBIE  3aKOHBI  JIBHJKCHUS
JKUJIKOCTH M ra3a. [a3oBas
JTMHAMHKA.

Pacuer  mapameTpoB  IIOTOKOB
pabouux cpen. AHaIUTHYECKHUE,
JKCIIEPUMEHTANIbHBIE METO/IBI.
O0630p  COBpPEMEHHBIX  CHUCTEM
pacueToB  HapaMeTpoB  MOTOKa
pabouux cpen. BeruucnuTenbHas
ruapoanHamuka CFED.

YMmers:

ONpeAeNsATh TMOTEepPH Hamopa [0
JUTUHE B TpyOompoBoae
MIOCTOSTHHOTO CCUCHHS,

OTIPENICTIATh KO3 PHUITEHTBI
MECTHBIX COMPOTUBIICHHIA;
MMOHUMATh CYIIHOCTh IPOIIECCOB,
NPOUCXOISAIIUX TIPU  JBUKCHHUH
KUJIKOCTH W Ta3a B Pa3IMIHBIX
WH)XCHEPHBIX YCTPOHUCTBAX.
COCTaBUTh YypaBHEHHE OalsiaHca
IHEPTEeTHICCKHUX u
T€OMETPUUYECKUX T[apaMeTpoB B
YCIIOBUSIX PABHOBECHS U JIBUKCHUS
KHUJKOCTEH U ra3oB;

paccuuTaTh MOTEPH JABIICHUS TIPU
nogave SKHUIKOCTEH B  JI00OH
THIPABINYECKOM CHCTEME;
MIPOU3BECTH THJIPaBIIMYECKUAN
pacdeTr TpyOONpOBOIOB TOJAYN
JKUAJIKOCTEMN.

— T0JIb30BaThCsA CIIPaBOYHOU
JUTEPATYPOH IO  HAINPABIECHUIO
CBOEM npogeccuoHaTbHON
JIeSITEJIbHOCTH.

Bnagers:

— MeToAaMHu pacuera
TUAPOIMHAMUYECKHUX u
ra3olMHaMUYEeCKUX IPOLIECCOB
pu KOHCTPYMPOBaHUU u
COBEpILIEHCTBOBAHNUN paboThI

00BEKTOB npodeCCHOHAIBHON




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble KOMITeTe il Ilnannpyemble pe3ybTaThl
KOMIIeTeHIM U o0yueHust
(Ko 1 HAUMEHOBAHME)
(Ko 1 HAMMEHOBaHUE)

JeSITeNIbHOCTH.

— OCHOBaMHU  3KCHEPUMEHTAIBHOTO
HccIe0BaHus
TUAPOIMHAMUYECKHUX u
ra3oJMHAMUYECKUX ITPOLIECCOB;

— cnocobaMu,  mpouenypamMu U
poLeccamMmu MOJIETTUPOBaHUS
TUAPO- ra3oAMHaMUYECKUX
SIBJICHMI;

— MeToAamu HU3MEPECHUS

TUAPABIMYECKUX IIapaMETPOB IIPU

PaBHOBECHOM U MOABHKHOM
COCTOSIHUSIX
CYILIHOCTBIO MPOIIECCOB,

IMPOUCXOAIUX IIPpHU  JABHIKXCHHH
JKHUIKOCTH MW Ta3a B PAa3JIMYHBIX
HHXCHCPHBIX yCTpOﬁCTBaX.

OIIK-4.5. JleMoHCcTpupyeT
MMOHUMAaHHe OCHOBHBIX
3aKOHOB u Croco0oB
nepeHoca  TEIJIOTHI u
MacChl.

3HaTh:

OCHOBHBIC 3aKOHbI M OCHOBHEIC
($u3MKO-MaTeEMaTUYECKHE MOICTH
IIEPEHOCA TEIUIOTHI U MACCBHI.
CBolicTBa BellecTBa.
TenroeMKOCTh BEIECTBA.
Tennmonepenaya.
[Tytn
TEIUIONEepEIavuu.
VYpaBHeHHe TEMI0BOro OanaHca.
TernnoBoe u3nyyeHue.

WHTEHCUPUKAIINH

YMers:

—  Onpenensrs ko3 dunreHTa
TETIONPOBOAHOCTH METAJIJIOB.

— Onpenenstsb Koa¢punmeHTa
TETUTOOT/IaYH B YCIIOBHUU
CBOOOTHON KOHBEKIIMU

— TIPUMEHATH MaTeMaTHIECKUE
METOIBI npu pereHnH
npoecCHOHATBHBIX 3a1au.

— T0JIb30BaThCsA CIIPaBOYHOU
JUTEPATYPOH IO  HAINPABIECHUIO
CBOEM npogeccuoHaTbHON
JIeSITEITHHOCTH.

Bnagets:

— MeToJaMH MaTeMaTH4YeCKOTo
aHamM3a W MaTeMaTH4ecKOro
(KOMITBIOTEPHOTO)
MOJICIUPOBAHUS, TEOPETUYECKOTO

n OKCIICPUMCHTAJIBHOT'O




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIeTeHIUH
(Ko 1 HAMMEHOBaHUE)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

Ilnannpyemble pe3ybTaThl
o0yueHust

HCCJIICA0OBAaHUA B TCPMOJIUHAMUKE U

TEIIOMAacCOOOMEHE
HaBBIKAMU OIPEICTICHUS BEIMYHH,
XapaKTEePU3YIOIIUX
TerIo(hU3NIECKUe CBOICTBa

TEPMOANHAMHNYECCKOT'O pa6oqer0
TCIa.
HaBbIKaMHM OIPEACICHNUA BCINYUH,

XapaKTEePHU3YIOIINX
TeTII0(U3NIECKHE CBOMCTBa
TEPMOAMHAMHYECKOTO  pabovero
Tena u 3¢ PEKTUBHOCTD
9HEProyCTaHOBOK B 1EeJIOM;

HCCICA0BaHNA IMponeccoB )51
IIUKJIOB TCIIJIOBBIX MAIllWH,

OIIK-4.6. TTpoBomuT
HCCIEA0OBaHUS U pacyeT
MIPOIIECCOB
TemIoMaccooOMeHa B
COOTBETCTBUH C 3aJJaHHOM
METOIUKOH.

3HaTh:

OCHOBHBIE 3aKOHBI M OCHOBHEIC
(1)I/I3I/IKO'MaTeMaTI/I‘ICCKI/Ie MOACIN
nepeHOCca TCIUIOTHI U MACCHI,

Metoauueckue OCHOBBI
UCCIIEI0BaHMS U pacueta
MIPOLIECCOB  TEIIOMaccoOOMEHa B
COOTBETCTBUU c 3aJJaHHON
METOINKOM.

DOHTponus U e€ aHau3.

Ob6nacthb MIPUMEHEHHUSI

perynupoBaHusi 00beMOM;
[TonuTponHkie npoueccsr,
WneanbHble ra30BbIE CMECH;
OO0o001IeHHbIe  AMarpaMMbl IS
SHTAJBIINU, SHTPOIUHU u
JIETY4YeCTH;

MuorokoMnoHeHTHble CUCTEMBI;
Xumnueckuit ITorenmnuai;
PaBHOBeCHE peakuuu ropeHus;
DHeprerudeckasi 3pPeKTUBHOCTD.

YMmers:

MPOBOJIUT UCCIIEIOBAHUS U PaCUET
MPOLIECCOB TETIOMaccoOOMEHa B
COOTBETCTBHU C 3aJIaHHOM
METOJNKOM

MPOBOJIUTh  TEPMOJUHAMUYECKHE
pacyeTsl B rporieccax B
TEIIOCUIIOBBIX YCTaHOBKaX,
HaXOJINUTh pe3epBbI
9HEProcOepeKeHUs, MCIOIb30BATh
(hbU3MKO-MaTEMaTHYECKUM amnmapar




®opmMupyembie U

NHaukaTopbl 10CTHXKEHUS

KOHTPOJINpYyeMble KOMITeTe il Ilnannpyemble pe3ybTaThl
KOMIIeTeHIM U o0yueHust
(Koa 1 HAMMEHOBaHUE)
(ko1 1 HAUMEHOBAHME)

TUTSI pelieHus npo0iem
TEPMOJIUHAMUKU u
TEIIOMaccOoOOMeHa,
BO3HUKAIOIINX B X0j1e
npohecCuoHaNbHOM NeSTEIbHOCTH.

— TPUMCHSATH MaTeMaTUYECKUe
METO/IbI npu perieHnu

poQeCCHOHATBHBIX 33/1au.
MPUMEHITh Mojenu BomHu s
aHaJM3a TeIUIOro MOTOKA B CTEHKY.
BeImonHsTh paboThI c
71a00paTOPHO-UCIIBITATEIILHBIMU
TETUIOAICKTPON3MEPHUTEITHHBIMU
npudopamu.

Bnaners:

METO/IaMHU MaTeMaTU4YEeCKOTO
aHamM3a W MaTeMaTH4eCKOTro
(KOMITBFOTEPHOTO)
MOJICITUPOBAHMSI, TEOPETUUIECKOTO
u IKCIIEPUMEHTAIILHOTO
UCCIIEJIOBAaHUS B TEPMOJIMHAMUKE U
TEIIOMaccooOMeHe

HaBBIKAMU OIpE/ICTICHUS BEIUYUH,
XapaKTePU3YIOIIHX
Terohu3nuecKue CBOIiCTBa
TEPMOAMHAMHUYECKOTO  paboyero
Tena.

HaBBIKAMU OIPE/ICIICHUS BEJIMYUH,

XapaKTePU3YIOIINX
Tero(pu3nuecKue CBOMCTBa
TEPMOAMHAMHUYECKOTO  paboyero
Tena U 3¢ EKTUBHOCTh

SHEProyCTAaHOBOK B I[EJIOM.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®DopMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Monayasb (pa3agena)| y4deOHoi N Cemectp banabl | UHTEpaKkTHB, 4.| (HAMMEHOBaHMeE
(yuedoHOM padoTHI) u,
padoThI OLICHOYHOI' 0
cpeacTna)
Mopyas 1 Jlek Beenenwne B ruipaBnuky. [loHstrue o peanbHON 6 2 e, _ Tecr.
«KOCHOBBI " HACaTbHOM XUIKOCTH. OCHOBHEIC BOHpOCBI K 3a4erTy.
CHPABIHKH» (u3nUecKue CBOMCTBA KUAKOCTEH U Ta30B.
OO01mue 3aKOHBI ¥ 3aKOHOMEPHOCTH JKAIKOCTEH
U ra3oB. ['mapocraTuka
J1ab H3mepeHure BA3KOCTH KUAKOCTH U 6 2 4 — JlaboparopHas
HCCIIeIOBaHNE PEKUMOB ABHKCHUS KUAKOCTH. pa6ota Nel.
Bomnpocsl k 3auery.
ITp IIpuMeHeHus: METOJI0B MO100UsI /I PacyETOB 6 2 3 — IIpakTnyeckas
THApaBINYecKuX 3a1a4. OCHOBHBIE KPUTEPUU paboTa Nel.
TUAPOIUHAMHYECKOTO MOI00MSI. BOIpocE! K 3a4ery.
Ilp JlaBiieHue )KUIKOCTH Ha Pa3JInIHbIe 6 2 3 - [IpakTnueckas
T€OMCTPHUICCKHUE ITOBEPXHOCTH. 9HIOpBI pa6OTa No2.
JnaBineHul. 3akoH Apxumena. PaBHoBecue Bormpocs k 3a4ery.
ra3oB. OCHOBHBIE YPaBHEHHSI U IIOBEPXHOCTh
YPOBHSI.
Jlek DIIeMEHTHI TeH30pHOT0 aHan3a. OCHOBEI 6 2 Ilcm. - Tecr.
KWHEMAaTHKU M IMHAMUKH )KUAKOCTEH 1 ra3os. Bomnpock! K 3a4ery.
OCHOBHBIE ITOHATHS O IBM)KEHUH KUIKOCTH.
OCHOBBI TEOPUU THIPABITMUECKUX
conpotuBieHUH. OCHOBHBIE KpUTEPUU
THJIPOAMHAMHUYECKOTO MOJI00HSL.
J1ab OnbITHAS IEMOHCTpAIVS ypaBHEHUs bepHy L. 6 2 4 — JlaboparopHas
Wzmepenue napamMeTpoB BXOJSIINX B paboTa Ne2.
ypaBHeHnue /I. bepnymm. Bompock! K 3a4ery.
Ilp Pacuer nmpocTeIX TPy6OIIPOBOIOB 6 2 3 — [IpakTrueckas
pabota Ne3.

BOHpOCBI K 3a4CTYy.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Monayasb (pa3agena)| y4deOHoi N Cemectp banabl | UHTEpaKkTHB, 4.| (HAMMEHOBaHMeE
(yuedoHOl padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTna)
ITp Pacder cnoxHbIX TPYyOOTIPOBOIOB 6 2 3 — [IpakTrueckas
pabota Ne4.
Bonpocsl! k 3agery.
Jlex OCHOBHEIE 3aKOHBI JIBMKEHHUS KUIKOCTH U 6 2 ITcmr. — Tecr.
rasa. ['a3oBas n1uHaMuKa. Bonpocs! k 3agery.
JIab OrmpeienieHre MOTEPH HATIOPA MO [UTHHE B 6 2 4 - JlaboparopHas
TpyOOIPOBO/IE MOCTOSIHHOTO CEYCHUSI. pabota Ne3.
Bomnpocs! k 3auery.
ITp Pacyer mapamMeTpoB JBHKCHHS I'a30B B 6 2 3 — [IpakTuueckas
JIO3BYKOBBIX U CBEPX3BYKOBBIX KaHaJIaX pabota No5.
Bomnpocs! k 3auery.
Ilp Pacyer mapameTpoB HCTEUCHHUS I'a30B B 6 2 3 - [IpakTuueckas
JI03BYKOBBIX M CBEPX3BYKOBBIX KaHaJIaX pabota Neb.
Bonpocs! k 3agery.
Jlex PacueT mapaMeTpoB IMTOTOKOB paboOUnX Cpejl. 6 2 [Icm. — Tecr.
AHanuTHYecKue, SKCIIepUMEHTAIBHBIE METOIBI. Bomnpock! k 3auery.
O030p COBPEMEHHBIX CUCTEM PacUeTOB
rapaMeTpoB MOTOKa paboyYnX Cpe/.
Brruucnurensnas ruapoaunamuka CFD
Jla6 Omnpenenenne K03(hUIUECHTOB MECTHBIX 6 2 4 — JlabopaTopHas
COTIPOTHBIICHHH. pabota Ne4.
Bonpocs! k 3agery.
Ilp Pacuer moToKa JKUAKOCTH B COBPEMEHHBI 6 2 3 — [IpakTnueckas
IPOrpaMMHBIX KOMITIEKCax pabota Ne7.
Bomnpocsl k 3auery.
Ip Pacuer nortoka rasa B COBPEMEHHbBI 6 2 3 — [IpakTuueckas
MPOrpaMMHBIX KOMILIEKCAaX pa60Ta NoS8.
Bonpocs! k 3agery.
Cp Pacuer 3amau. CamoCTOSITENBHOE H3ydEHHE 6 35,75 5 — Pedepar no




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Monayasb (pa3agena)| y4deOHoi N Cemectp banabl | UHTEpaKkTHB, 4.| (HAMMEHOBaHMeE
(yuedoHOl padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTna)
Marepruaiga IO DJJIEKTPOHHOMY  VYEOHHKY. pe3ynpTaram
TEMBI: CaAMOCTOSITEIILHOTO
— 3aKOHOMEpHOCTH THIpocTaTHKH. CHIIbI, M3ydeHHs MaTepuana
JICUCTBYIOILIHE B JKUJIKOCTH. Bornpocs K 3a4ety
I'mapocratnueckoe  NaBlIeHWE H  €T0
CBONCTBA.
—  JuddepenumnanbHele ypaBHEHUS
THAPOCTATHKH.  [lOBEpXHOCTH  ypOBHSI.
PaBHOBecHsl KMIKOCTH B TIOJE 3EMHOTO
Tarotenus. 3akoH [lackans.
—  METOJWKH pacuéTa BIHMSHUS CHIIBI
JABJICHUSI )KUIKOCTEH 1 Ta30B Ha
pas3InvHbIC TIOBEPXHOCTH;
—  HM3MepeHUs TUAPABINUYECKUX MapaMeTpOB
MIPH PAaBHOBECHOM U TIOJIBUKHOM
COCTOSTHUSIX;
CYIIHOCTb MPOIIECCOB, MPOUCXOISAIINX MPH
JIBUYKSHHH YKHUJIKOCTH U T'a3a B Pa3IMYHBIX
WH)XCHEPHBIX YCTPONUCTBAX.
Mopyas 2 JIex Brenenne B TepMoanHamMuKy. OCHOBHEIE 6 2 [Tcm. — Tect
«OCHOBBI 3aKOHbI TEPMOAMHAMUKU. [IepBbIii 3aKOH Bompocs! k 3auery
TepMOANHAMHKH TEPMOAVHAMUKH. DHeprus. Bropoii 3akoH
TEPMOAMHAMUKHA. DHTPOIIHSL.
J1a6 Bunst nepenoca termnoTsl. CIOKHBIH 6 2 4 — JlaboparopHas
TeI1000MeH. [ 'pagueHT TeMIiepaTyphl. pabora Ne5.
I'panmynpoBka TEXHUUECKHX TEPMOTIAp. BOIMpoCH! K 3a4erTy.
Ip OnpeiesieHUs BETHYUH, XapaKTCPU3YIOIINX 6 2 3 — [IpakTrueckas
Te1oQU3nYeCcKre CBONCTBA pa6oTa Ne9.
TEpMOJMHAMUUYECKOT0 paboyero remna BOImpocE! K 3a4ery.
Ilp ITpuMeHEHUsT METOIOB TIOAOOHS IJIST paCUETOB 6 2 3 — [IpakTrueckas




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Monayasb (pa3agena)| y4deOHoi N Cemectp banabl | UHTEpaKkTHB, 4.| (HAMMEHOBaHMeE
(yuedoHOl padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTna)
TEpPMOAMHAMUYECKHX 3a1a4. TepMoauHaMuKa pabota NelO.
TOpEHHs. Bomnpocsl k 3auerty.
Jlex MeTtoau4ecKue OCHOBBI aHATIN3a 6 2 Ilcm. - Tecr.
3¢ GEKTUBHOCTH TEPMOINHAMUYIECKHUX LIUKIOB Bormpocsr k 3auery.
" IIYTU UX COBCPUICHCTBOBAHUA, paCuCT
coCTOsTHHS pabodrX Tej, aHAIIN3 CITOCOO0B
noBsIeHus ux ddekruBHOCTH. MOaensb
«neanpHoOrO raza». BinaxxHbli U cyXxou
«Boznyx». Oxceprernueckuii ananus. [lapopsie
Y Ta30BbIC YHEPTeTHUCCKUE ITUKIIBI.
J1a6 HccnenoBanue MpoIeccoB U IUKIOB TEIUIOBBIX 6 2 4 — JlaboparopHas
MalluH pabota Ne6.
Bonpocs! k 3agery.
IIp Pacuer kommpeccopa 6 2 3 — [IpakTuueckas
pabota Nol 1l
IIp PacueTsl OCHOBHBIX MOKa3aTesei 6 2 3 — [IpakTnyeckas
TEPMOJAUHAMHUYECKUX [IUKIOB U aHAIN3 UX pa60Ta Nel2.
s dekTHBHOCTH Bormpocsl k 3a4ery.
Jlex OCHOBHBIE 3aKOHBI 1 OCHOBHBIE (DU3HKO- 6 2 Ilcm. - Tecr.
MaTeMaTHYECKHE MOJICITU MEPEHOCa TEeIUIOThI U Bonpocs! k 3a4eTy.
maccel. CBoiicTBa BemiecTBa. TemnnoeMKocTh
Beectra. Temnonepenaya. [lytu
WHTEHCU(HKALUY TEIUIONepeaaun. Y paBHEeHHE
TeroBoro Oananca. TeruioBoe H3ydeHue.
J1a6 Omnpenenenne KodhpurueHTa 6 2 4 — JlaboparopHas
TEIUTONPOBOAHOCTH MeTaiioB. OnpeeneHue pa60Ta No7.
K03 HILIMEeHTa TEIUIOOTAAYH B YCIIOBHH Bomnpock! K 3adery.
cBOOO/THOI KOHBEKIINU
Ilp Pacyer TerooOMeHHOr 0 anmnapara. 6 2 3 — IIpaxTrueckas

pabota Nel3.




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Monayasb (pa3agena)| y4deOHoi N Cemectp banabl | UHTEpaKkTHB, 4.| (HAMMEHOBaHMeE
(yuedoHOl padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTna)
Bonpocs! k 3agery.
ITp OCHOBHBIE 3aKOHBI 1 OCHOBHBIE (DH3UKO- 6 2 3 — [TpakTueckas
MaTeMaTHYeCKUe MOJISITH IIePEeHOCa TeIIOTHI U paGora Nel4.
MacCChbl Bomnpocs! k 3auery.
JIex MertoaudecKue OCHOBbI UCCIEAOBAHUS U 6 2 Ilcm. - Tecr.
pacucTa nmpouecccoB TemIoMaccooOMeHa B B()np()cm K 3aquy,
COOTBETCTBHHU C 33JaHHOH METOJUKOH
JIab Hcredyenne Bo3ayxa U3 Cy>KUBAIOMIECTOCS COTLIA. 6 2 4 - JlaboparopHas
PaGoTeI ¢ mabopaTOpHO-UCTIBITATEIHHBIMHU pabora Ne8.
TETIONIEKTPOM3MEPUTEIBHBIMU TPUOOpaMu Bonpoch K 3a4ery.
ITp OmnpeneneHus BEINYNH, XapaKTePH3YIOIIHX 6 2 3 - [IpakTrueckas
TeroQu3nYeCcKre CBOUCTBA paGora Nel5.
TEPMOINHAMUYECKOT0 paboyero Tena u Bompocs!  3avery.
3¢ PEeKTHBHOCTH YHEPrOyCTAHOBOK B IIETIOM.
Ilp [Ipumenenue mMozenu Bomau i ananmsa 6 2 3 — [IpakTnueckas
TEIUIOTO IIOTOKA B CTEHKY pa60Ta Nele.
Bonpocs! k 3agery.
CP Pacuer 3amau. CamoCTOSITEIBHOE H3ydYEHHE 6 44 5 — Pedepar no
Mmarepuaia 10  JJIEKTPOHHOMY  y4eOHHKY. pe3ynbTaTam
TEMBI: CaMOCTOSITEILHOTO

— VYtBepxnenue Kensuna—Ilnanka;

— DHTpomnus U e€ aHaIIN3;

— METOJIWYECKHE OCHOBBI aHAIN3a
3(PEKTUBHOCTH TEPMOIMHAMUIECKUX
LUKJIOB U IIyTH X COBEPIICHCTBOBAHHUS,
pacyer COCTOSHUS pabOUYHX TeJI, CIIOCOOBI
noBbIIeHHS YPPEKTUBHOCTH
TEII000MEHHBIX aIllapaToB;

— OO0nacTe NpUMEHEHHS PEryJIMPOBAHUS
00BEMOM;

BOHpOCH K 3a4CTy

HU3YUCHUA MaTCpuaiia




®opMbI TEKYLIETO

Bun . KOHTPOJIs
. HauMeHnoBaHnue TeM 3aHSITHH Oo0nbem,
Monayasb (pa3agena)| y4deOHoi N Cemectp banabl | UHTEpaKkTHB, 4.| (HAMMEHOBaHMeE
(yuedoHOl padoTHI) u,
padoThI OLICHOYHOI'0
cpeacTna)
— IlonuTpomnHbie NpoLEecCh;
— MHpeanpHBIE Ta30BBIE CMECH,
— O0006meHHBIe AMArpaMMBI TSI SHTAJIBITHH,
SHTPOITUH U JIETYIECTH;
—  MHorokoMoHeHTHbIe CHCTEMEI;
—  Xumnueckuii [lorenuma;
— PaBHOBecue peakiuu ropeHus;
— Dmuepreruyeckas 3p()EeKTUBHOCTb.
ITA [TpomexxyToUyHAas aTTeCTalus. 3a4eT ¢ OI[CHKOM. 6 0,25 100 — Tect
e [TpoBepKa MoCemaeMOCTH 3aHATHI 6 10 - Ouenka
[MOCEIaeMOCTH
JIEKIMOHHBIX 3aHSITUH.
Hroro:; 144 200

Cxema pacueTa HTOrOBOIo 0aJia
Texyuuii peUTHHT (BCce 3aHATHS U IPOMEKYTOUHBIE TECTHI) + Pe3ylbTaT UTOroBOro TECTa U BCE AETUTCS Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

[Tpu wu3ydenun IUCHUIUIUHBI «OCHOBBI THUIPABIUKH W TEPMOJAMHAMUKHY HCIOIb3YIOTCS
cIIeAyIone 00pa30BaTEIbHBIC TEXHOIOTHH:

TexHOJI0rusI TPAJAUIIMOHHOTO 00YYEHHs — OpraHu3anus yueOHOro mpoiecca, OCHOBaHHas Ha
JEKIIMOHHO—CEeMHHAPCKO-3a4eTHOW  opMax  oOydeHUs: JeKuus; JabopatopHas  pabora;
camocrosiTelibHas  pabora. Vcmonp3yemble MeToabl  OOy4eHHs: HarsiiHblE, CIIOBECHBIC,
npakTudeckue(1abopaTopHbIe);

HHTepaKTHBHbBIC TEXHOJOTUH — CIIOCOOBI aKTUBALUH JCATEIBHOCTH CyOBEKTOB B MpoLecce
B3auMoJieiicTBusa (oOydyeHue B mpouecce oOmienus). Popma oOydeHus:: mpoOieMHas JIEKIus;
nekiyst Oecena; MPoOJIeMHbIH cemuHap. Vcrnonb3yemble METObI O0YUCHHUS: PE3CHTALMOHHBIA U
JEMOHCTPAIIMOHHBINA METOI, padoTa B apax WM TPYIIax.

Jucrannmonnoe oOydenue: CereBas TEXHOJNOTMs — U3ydeHHe Kypca (ydeOHOU
IH/ICIII/IHJII/IHI)I) MMOCPCACTBOM 3BJICKTPOHHBIX y‘Ie6HO'MCTOILI/I‘IeCKI/IX MaTreprajloB, pasMCIICHHBLIX B
oOyuaromieii cpesie ¢ UCIOIb30BaHUEM KOMIIBIOTEPA, MOJKIFOYEHHOTO K CETH HHTEPHET.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

3ansaTus 1o AucHuIuiMHe «OCHOBBI THIPABIUKH U TEPMOJAMHAMUKNY ISl CTYJCHTOB BY30B
MPOBOAATCS B COOTBETCTBHUM C Y4YEOHBIM IJIaHOM. AyauTopHas paboTa CTYACHTOB MO
PYKOBOACTBOM TIPENOaBaTENIC OCYIIECTBISETCS B COOTBETCTBUM C paclUCaHUEM B paMKax
JeKUMiA W NabopaTopHbIX 3aHATHH. B camoctosTenbHylo padoTy CTYAEHTOB BXOIUT Ooee
NIyOOKO€ U3Y4YEeHHE TEOPETUUECKOTO MaTepHalia Ipy MOMOIIU cucTeMbl Pociuctanr.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpoJIMpyemMoii KOMIIETEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
OIIK-4. Tecrosrie 3amanus Nel-500

Bomnpocsr k 3auety Nel-66
JlabGopaTopHnas padora Nel-8
IIpakTuyeckast padora Nel-16

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYIIEr0 KOHTPOJIsA

7.2.1. KoMIu1eKT J1a00paTOPHBIX 3aJaHH I

JlabopaTopHasi paGora Nel «J3mepeHue BA3KOCTH XKUIAKOCTH U MCCIIEIOBAHUE PEKUMOB

JABHXXCHUA XKUIKOCTHU. >

dopma oTueTa no jjadbopaTropHoii padore Nel
OTuer H0KEH CONepKaTh:
1. Lens pabortsi;
2. Omnwucanue 1a00paTOPHON YCTAaHOBKH;
3. Ompegnenenue BA3KOCTH XUIKOCTH. Dusnueckas GopMyIUpPOBKa pacdeTHHIX GopMyI U
WX MIPUMEHEHHS 110 ONPEACTCHUIO BA3KOCTU UCTIBITYEMOM KUIKOCTH;
4. Pe3ynbTaThl U3MEPEHUN U pacUueTOB B TAOIMYHOM QopMme;
5. OOmu1ue BHIBOJBI.

JlabopaTopHas pa6ora Ne2 «OnbiTHas neMoHcTpanus ypaBHeHUs bepHyum. U3mepenue

IapaMeTpoB BXOJAUIUX B ypaBHeHHE []. bepHymm»

dopma oTueTa no jadbopaTopHoii padbore Ne2
OTuer KOKEH CONEPKaTh:

1.Lenp u 3a1aun paboThI;

2.0nucanue 1ab0paToOpHON YCTAaHOBKH;

3. ®opmbl 3anucu ypaBHeHus Jl.bepHymim u pacmmppoBka HX IMapaMmeTpoB.
Teopernueckue (opMmynbl ompeseNeHuss THAPOJIMHAMUYECKUX IapaMeTpoB JBHKYILEHCS
MOTOKA KUJAKOCTH B TPYOOIIPOBOJIE;

4.Pe3ynbpTaThl U3MEPEHUI U pacueToB B TaOIMUYHOU (popMme;

5. [locTpoenue 3aBUCUMOCTH T€OMETPUYECKOT0, MbE30METPUUECKOTO U CKOPOCTHOTO
HaropoB OT M3MEHEHHsI PAaCUETHBIX CEYCHUH B HKCIEpUMEHTANbHOM TpyOke BeHTypu B
rpaduuecKoM BU/IE;

6.00111e BHIBOIBI

JlabopaTopuas padora Ne3 «OrmpeseneHne moTepyu Haropa B IPsIMOU TpyOe MOCTOSTHHOTO

CCUCHU

dopma oTueTa 1o JadoparopHoii padore Ne3
OTyeT J0JKEH CollepKaTh:

1.lens u 3a1aun paboOTHI;

2.0nucanue 1ab0paTopHON YCTAaHOBKH;



3. OGOCHOBaHHS TEOPETUYECKUX U IMIIMPUUYECKUX (HOPMYII TI0 ONPEIEICHHUIO MTOTEPh
Haropa u K03 HUIueHTa rTuApaBIMYECKOro TPEHHs 10 UTMHE CTAIBHBIX TPYyOOIIPOBO/IOB;

4.Pe3ynbTaThl H3MEPEHH U pacuyeToB B TabIMUHOU (opMme;

5. IlocTpoeHue 3aBUCUMOCTH MOTEPh HANopa OT CPeAHEH CKOPOCTH B Ipauiyeckom
BUJIC;

6. Iloctpoenme  3aBHCUMOCTH  KO3((HUIMEHTa  THUAPABIUYECKOTO  TPEHHUS
IKCIIEPUMEHTANIBHON TPYOBI OT uncna Pelinombaca B rpaduyeckoM BUse;

6.001111€e BBIBOIBI.

JlaGopaTopHas padora Ned4 «Onpeznenerre Kod3(pPHUIMEHTOB MECTHBIX COPOTUBIICHHUI»
®opma oTuera 1o JadopatopHoii padore Ne4
OTuer HOKEH CONepKaTh:

1.ens u 3anaun paboTHI;

2. Onucanue 1a00paTOPHON YCTaHOBKH;

3. O0ocHOBaHME TEOPETUUYECKUX U IMIIUPUUECKUX (HOPMYI M0 ONPEAETICHUIO MOTEPh
Haropa Ha MECTHBIX CONPOTUBIEHUAX U KOI(D(HUIIMEHTOB MECTHBIX CONPOTUBIICHU;

4.Pe3ynbTaThl U3MEPEHHI U pacuyeToB B TaOJIMUHON (opMe;

5. IloctpoeHue 3aBUCUMOCTH KOX(PPHUIMEHTAa MECTHOTO COIPOTHBIICHUS BEHTHJIS OT
grcna PefiHombca B rpaduueckom BHUJIE;

6.0011111€ BBIBOJIBI.

JlaGopaTopuasi padora Ne5 «Bussl nepenoca ternotsl. CaoxHbIl TermnoooMmeH. ['pagueHT
Temrneparypsl. ['paqynpoBka TEXHUYECKHX TEpMOIIap»

®opma oT4yera no JadopaTopHoii padore NeS
OTuer KOKEH CONEPKaATh:

1.Lenp u 3a1aun paboThI;

2. Onucanue 1a00paTOPHON YCTaHOBKH;

3. OOOCHOBaHHE TEOPETUYECKUX M SMIUPUYECKHX (OPMYNI IO OIpeAeICHUIO
MapaMeTpoOB CIOKHOTO TEIJIO00MEHa;

4.Pe3ynbpTaThl U3MEPEHUI U pacueToB B TaOIMYHOU (popMme;

5. TlocTpoeHue 3aBUCUMOCTH T'PAJyUPOBKH TEXHHUYECKUX TepMomap B rpaduyeckom
BU/IE;

6.0011111€ BBIBOJIBI.

JladopaTopnasi pa6ora Ne6 «lccnenoBanne IpoIEeccoB U ITUKIIOB TEIJIOBBIX MaITHH)
dopMma oTueTa 1o JadboparopHoii padore Ne6
OTyeT D0JKEeH CoJIepKaTh:

1.1lenp 1 3amaun paboTHI;

2. Onucanue 1abopaTOpHON YCTaHOBKY;

3. OOOCHOBaHHE TEOPETUUYECKUX M OSMIUPHUYECKUX (OPMYT TO OMPEIEICHUIO
rapaMeTpoOB MPOLECCOB U IIUKIIOB TEIIOBBIX MAlllHH;

4.Pe3ynbpTaThl U3MEPEHHI U PacueTOB B TAOIMYHOU popme;

5. IlocTpoeHue 3aBUCUMOCTH TEIUIONPOBOAHOCTH B rpagueckoM BUJIE;

6.00111e BBIBOIBI.



JlaGopaTopHas padora Ne/ «Omnpenenerne kodhpuimeHTa TermionpoBOJHOCTH METAJIJIOB.
Onpenenenne k03P PUIIMEHTA TETIIOOTAAYH B YCIOBUU CBOOOJHON KOHBEKIIUN»
®opma oTuera 1o JadopaTopHoii padore Ne7
OTuer HOKEH COJepKaTh:
1.ens u 3amaum paboTHI,
2. Onucanue 1ab0paTOPHON YCTAaHOBKH;
3. OOOCHOBaHHE TEOPETUYECKUX M OSMIUPHUUYECKUX (GOPMYNT MO ONpPEEICHUIO
MapaMeTpoB TEIIO0TAa4H;
4.Pe3ynbTaThl U3MEPEHHUH M pacyeTOB B TaOJIUYHOUN dopme;
5. [locTpoeHne 3aBUCUMOCTH TEIJIOOT/Aauu B TPaUIECKOM BUJIE;
6.00111e BBEIBOJIBI.

JlabopaTopuasi pa6ora Ne8 «lcreueHne BO3ayXa W3 CYKHBAIOIMIErocs coruia. PaboTel ¢
71a00pPaTOPHO-UCTIHITATENEHBIMH TEILIOAIEKTPOU3MEPUTEIHHBIMU TPUOOPAMU
dopma otuyera no JadboparopHoii padore Ne§
OT4er AOMKEH CONePKaTh:
1.Llens 1 3anaunt paboTHI;
2. Onucanue 1a00paTOPHON YCTaHOBKU;
3. OOoCHOBaHHME TEOPETUYECKUX M HMIHUPHYECKUX (HOPMYyT IO ONpPEIeTICHHIO
[IapaMeTPOB UCTEUEHMSI BO3/1yXa U3 CYKUBAIOILErOcs COIIA,
4.Pe3ynbTaThl H3MEPEHH U pacueToB B TaOIMUHOU (opMme;
5. IlocTpoeHue 3aBUCUMOCTH UCTEYEHHE BO3TyXa B TpaduuecKoM BU/IE;
6.001111€e BBIBOJIBI.

Kpurtepuu ounenku jadopatopubix pador Nel-8:

MaxkcuManbHOE KOJIU4eCTBO 0ajioB — 4.

Odopmrenne oTdeTa co BCEMHU pacyeTaMH COTTIacHO TpeOoBaHUAM - 2 Oasa;
3amuTa paboThI - 2 aJIJIOB.

He 3auteno: cTyaeHT He BRIMOTHWI Tabopatopuyto padoty. KonmnyectBo 6amios — 0

7.2.2. KoMIUIeKT 3a1aHuii 1Jis1 peleHus 3a/1a4.

3adaua 1. B 6annoHe HaXOAUTCA CKATbIM BO31yX MOJ U30BITOYHBIM JaBIEHUEM p; = 2,94
MTla, OripenenuTh OTHOLIEHNE a0COTIOTHBIX JAaBICHHM, €CIU JIaBI€HUE OKpYXaroueil cpensl 742

MM pm. cm TIpH Temneparype 293 °K
3aodaua 2. PazpskeHne B KOHJEHCATOpe NapoBoi Typounsl coctasnser P, =0.95 6ap npu

armocepaoM maBnenuu B, = 745 mm pm. cm. Onpenenutb aOCOMIOTHOE [aBJIECHHE B

KOHJICHCATOpe.
3aoaua 3. JlaBieHue MO MaHOMETPY B IIapOBOM KoTie cocraBiseT 9 amm. Kakoe
abCoIOTHOE AaBJIeHUE B KOTJIE?
IIpumeuanue. Tlpu OONBIIMX 3HAYCHUSX W3OBITOYHOTO JaBiIeHHs (Bbime 3-5 amm)
OapomeTpuyecKkoe TaBjeHHE, €CIM OHO HE 3aJaHO, MOXHO MPHUHATH ( TaKk OOBIYHO MOCTYIAIOT)
paBHBIM 1 amm.

3adaua 4. Haiitn mnoTHOCTL 0, M yIEHbHBIA 00beM v, yraekucnoro razsa CO, npu

HOPMaJbHBIX (pu3HuecKknx ycnoBusax ( p=760 mm pm. cm., t=0° C).



o 3
3aoaua 5. UneanbHblil Ta3 00beMoM 273 u~ HarpeBaroT MPU MOCTOSHHOM JAaBJICHUU OT 546

o
1o 547" K. OnpenenuTs npupaiieHue oobema.
3aoaua 6. JIns obecnieueHus mporecca rOpeHusi B TONKY KOTJIa BEHTWIATOPOM MOJAeTCs

3 o
BO3JlyX B 00beMe 5 u "~ /c IpU HOPMAIBHBIX (QU3MUYECKUX YCIOBHUSIX. ATMOC(EPHBI BO3IYyX HMEET
o o
temneparypy 298" K u abcomotHoe nasienue 0,0958 Mlla. Ha kakoii oObeM 3acachiBaeMOro
BO3JlyXa JOJDKEH OBITh PaCCYMTaH BEHTHIISTOP, YTOOBI OH MOT 00ecreunTh paboTy KoTia?
3aoaua 7. Cmech cocrout u3 5 ke raza CO, u 3 ke raza O, . OnpenenuTb OTHOCUTENIbHbIH

MAacCOBBI COCTaB, MPOIEHTHBIH MAacCOBBI COCTaB CMECH M MOJCKYISIPHYIO MAacCy CMECH IO
00BEMHOMY COCTaBY.

3aoaua 8. AtmochepHbIi BO3IyX M0 00bEMHOMY COCTaBY UMEET: I N, = 0,79 mur 0, = 0,21.
Onpenenuth A7 BO3AyXa, KaK IS CMECH, KaXYIIYIOCS MOJEKYISIPHYIO Maccy, Ta30BYIO
MIOCTOSIHHYIO, TUIOTHOCTh M YJEJIbHBIA 00bEM NMPU HOPMAIBHBIX (DU3MYECKHX YCIOBHSX, & TAKIKE

MAacCCOBBIC JOJIM COCTABJIAIOIIUX I'a30B.
3aoaua 9. I'azoBas CMCCh, COCTOsAIIAA U3 IBYX KOMIIOHCHTOB (Kncnopoz[a " YIJICKUCIIOTO

ra3a), IMeeT OTHOCHTEIIbHBIM 00BEMHBINA COCTaB: I o, =0,6,
3
ro, =0,4. Cmech HaXOAUTCA B EMKOCTH 00beMOM V = 6 4~ 1 M30BITOYHBIM JABICHUEM D, .~

=4 6ap n remneparype t = 300 oc. Onpenenutb Maccy ra3oBoOi CMECH.
3aoaua 15. OnpenennTs MaccoBylo TemaoeMkocTsh azota (N,) mpu p = const o6semHyr0

TeroeMkocTh yzaensHoro raza (CO,) mpum V = CONSt, cuMras TEMJIOEMKOCTh BEJIUYMHOM

MTOCTOSTHHOM.
3aodaua 22. OnpenenuTh CPEITHIOI MACCOBYIO TEIIOEMKOCTh yriekucnoro rasa (CO,) npu

o v
IOCTOSIHHO JlaBJieHHH B MHTepBaje Temieparyp or 0 go 1000° C (HenuHeiiHas 3aBHCHUMOCTb
TEIJIOEMKOCTH OT TEMIIEpaTyphl).

3 .
3aoaua 37. Boznyx o0bemoMm 30 m ™ , B3ATBIM NpU HOPMAIbHBIX (PU3MUECKUX YCIOBUSX,

o o
oxnaxaaercst or 500 go 100~ C. HaifTu OTHATOE KOJIMYECTBO TEIUIA, €CIM MPOLECC OXJIAXICHUS
OPUXOJAUT TPU MOCTOSIHHOM oObeme. IlpuHATH 111 OObMEHa TEIIOEMKOCTH HEMHEHHYIo

3aBHCHUMOTH C\l, = f(t).

3aoaua 43. Ha cxarue 3 ke merana 3atpadueHo 800 x/[o«c pabGOThI, IPU 3TOM BHYTPEHHSIS
SHEPTUs Taza yBeJuuuiaach Ha 595 x/[owc. OnpenenuTs KOJTUYECTBO TEIJIa U YKa3aTh, MOJABOJAUTCS
WIM OTBOAMTCS; ONIPEAEIUTE U3MEHEHUE TEMIIEPATYPBI U SHTAJIBIINU, €CIIM MOJIbHAS TEIIIOEMKOCTh
METaHa MPH MOCTOSHHOM 00beMe paBHa 26,48 k/{owcl (kmonw 2pad).

. 3 .
3aoaua 54. B xanopumerpudeckoir 6omoe eMkocThio 300 cm ™, 3aMOIHEHHOW KHCIOPOIOM

npu nasieHun 2,5 Mlla w Ttemmeparype 293°K, cropaetr 0,3 2 TOImIMBA, HUMEIOIIETO
TEIUIONPOBOAHYI0 crocoOHOCTh 25100  x/owc/ke. OmnpenenuTs TOBBIIICHWE JaBIEHUS W
TEMIIEpATypy B KOHIIE CrOpaHusi, peHeOperas TeIooT1auel K cTeHKaM O0MOBI.

3aoaua 82. OnpenenuTh KOJMYECTBO TEIUIA, OJYYEHHOE BOJIOPOJIOM B OAJUIOHE €MKOCTBIO
40 7, M3MEHEHHWEM €ro TeMIIepaTypbl, BHYTPEHHEH SHEPTrHH ¥ JHTAIBINHU, €CIH H30BITOYHOE
JlaBJieHWEe B pe3yJabTaTe HarpeBaHuss OauioHa moBeicuiack ¢ 12 MIla no 13,2 Mlla.

BapomeTpuueckoe japienue 745 mm pm. cm., HadanbHas Temmneparypa T, = 273 ° K, TerioeMKocTh
BOZIOpOJA C |, = 14,33 k/oc/ (ke epad).
3aoaua 84. B nmnuHIpe MOJ NOPUIHEM MOXKET PACIIUPSATHCS BO3AYX, YIJIEKUCIOTa WU

o
requn. HavanbHble mapamerpbl raza oauHakoBbl: nasineHue 0,7 Mlla, temneparypa 973 K.
Pacmupenune mnpoucxomut g0 pasiaeHus 0,12 Mlla. CpaBHuTh paboTy mnpu aaunabaTHOM
paCliipCHUH ra3oB, CHYUTAaA, YTO paCXoa UX OJJUHAKOB, a TCIINIOECMKOCTb IMTOCTOSHHA.



3aoaua 91. CpaBuuTh paboTy anuabaTHOrO PaCUIMPEHHs Pa3IMYHBIX Ta30B MO MOPUIHEM
(BO31yX, reuii M yIIEKHUCIOTa), €CIIM UX HadaJbHbIC IMapaMeTphbl OMHAKOBHI (HaBieHue 1,6 Mlla,

temneparypa 973 °K), a Temmeparypa ux mocie pacmmpenus pasHa 323 °K. Pacxoasl rasos
CUMTaTh OJAMHAKOBBIMH, a TEIUIOEMKOCTH — MOCTOSIHHBIMU. OMNpeNenuTh TakKe JaBjIeHHE T'a30B B
KOHIIE MpOliecca UX pacIiipeHUsl.

3aoaua 101. OceBoii KoMmmpeccop Ta30BOM TYpOWHBI, BCAachiBash BO3JyX TMPU JaBICHUH

0,1013 MIla u Temnepatype 303 °K, nonaer ero B kamepy cropanus mpu fasiesun 0,73 Mlla u

temnepatype 640 ° K. OnpenennuTs Moka3aTelb HOJIUTPOIIBI TIPOIIECCA CKATHSA, €r0 TEIIOEMKOCTb,
KOJIMYECTBO TEIIa, U3MEHEHHUE SHTAJIbIINM, BHYTPEHHEN 3HEPrUM U paboTy cxkaTus 1 ke Bo3ayxa B
KOMITpeccope.

3aoaua 145. Tenno ropsyell BOJbI, IBUKYIIEHCS BHYTPH Kpyra rOPH30OHTAIBHON TPYOBI,
nepesaeTcsi BO3AyXYy, OMbIBAIOIIEMY TPyOy MO HapyKHON MOBEPXHOCTU CBOOOIHBIM IIOTOKOM.

Tpebyercs onpenenuts K03()(UIMEHTH TEIUIOOTAAYM BOJOW BHYTPEHHEH IOBEPXHOCTH
TpyOBI M HAPY)KHOHN €€ MOBEPXHOCTHIO BO3/1yXa, a TaKkKe KOdPPUIIUEHT TeIIonepeadyn OT BOIbI K
BO3/1YyXY, OTHECEHHBIH K | M JUTHHBI TPYOBI.

Jl11g pacueTa NpUHSTS:

1. BHyTpeHHuil Auamerp TpyOsbI d;= ..MM

2. TONIIUHY CTEHKU TPYOBI 0= ..MM;

3. mmuHy TpYyOBI I= ..M

4. wmatepuai TpyOsI A= ...Bt/mM*K;
5. CpemHror CKOPOCTh BOIBI W= ...M/C€K;
6. cpenHIoI TeMIepaTypy BOJIbI twe,=...°C;
7. TemIeparypy BO3JyXa OKpPYXarolero Tpyoy tore , = 20 °C.

3aoaua 157. Temno ABIMOBBIX Ta30B IEPENACTCS YEpe3 CTEHKY KOTJIA KHUIAIIEH BOJE.
o o
IIpunumas temneparypy rasos t;=... C, Bomsl t,=..." C, x03Q()ULIUEHT TEIIOOTAAYN Ta3aMu

— 2 _ 2 .
crenke aq =...B1/M " *K, n oT cTenKu Boae a , = ...BT/M " *K, cunTas CTEHKY IIOCKOM, TpedyeTcs:

1. mocuurtaTh TEpMHUECKOE cOpOTHUBIEHHE R, K03 PuLIneHTH! TerionepeaayH,
HKBHUBAJIEHTHbIE KOA(P(UIIUEHTHI TEMIONPOBOJAUMOCTH U KOJIMYECTBO NIEPEIaBAEMOro Teria

2
OT ra3oB K Bojie uepe3 | M~ cTeHkH 3a 1 cex Juisl ClIeyroIInX CIy4aeB:
a) CTEHKa CTaJIbHasi, COBEPIIEHHO YUCTAasl, TOJIUHON 0 5 =...MM

(A 5=50 Br/m*K);

0) cTeHKa MeHasA, COBEPLUICHHO YMCTast, TONIIMHOM 0 5 =...MM
(A,= 350 Br/m*K);

B) CTEHKA CTaJIbHasi, CO CTOPOHBI BOJBI IIOKPBITA CIIOEM HAKUIIM TONMIUHOW — J5 =...MM
(A3=2 Br/M*K);

r) cirydail «B», HO TIOBEPX HAKUIIA UMEETCS CJION Maciia TOJIIUHON J 4 = IMM
(4,4=0,1 Br/m*K);

1) CITy4aii «I'», HO CO CTOPOHBI I'a30B CTEHKA MOKPBITA CIIOEM Ca)KH TOIIIHHON 01 =...MM
(41 = 0,2B1/™*K);

2. TIPHUHSB KOJMYECTBO TEIUIa sl caydas «a» 3a 100%, mocuyuTaTh MpOIEHTHI TETIO ISl BCEX

OCTAJIBHBIX CJIYYACB,
3. OMMPECACIINTE AHATTUTUYCCKU TEMIICPATYPhI BCEX CIIOCB CTCHKHU CIIydas «I».



7.2.3. KOMILJIEKT 3a{aHUH 1)1 MPAKTHYECKHUX PAa0d0T

(HaumeHosaHue OYEeHOUHO20 CPeOCcmea)

Ilepeyens npakTH4YecKux pador

Ne i/

HaunmMeHoBaHue J1a0OpPaTOPHOii padoThI

[Ipaktnueckas padora Nel

[IpuMeHeHHs METOJIOB MOAOOUS MJsi PacyeToB THUIPABINYECKUX
Banad. OCHOBHBIC KPUTEPUU THIPOTUHAMUYECKOTO TTOI00MUS.

[Ipaxtraeckas padota Ne2

/laBeHue XKUIKOCTU HA Pa3IU4HbIE F€OMETPUUYECKHE MOBEPXHOCTH.
Onropbl naBieHU. 3akoH Apxumena. PaBHoBecue ra3oB. OCHOBHBIE
ypaBHEHUS 1 TOBEPXHOCTh YPOBHS.

[IpakTuueckas padota Ne3

Pacyet mpocThIX TpyOOIIPOBOIOB.

[Ipaxtrueckas padora Ned

PacdeT ClIOKHBIX TPYOOIIPOBOJIOB.

[IpakTuueckas padota No5

PacueTr napaMeTpoOB ABUKCHHUA I'a30B B IO3BYKOBBIX H CBEPX3BYKOBBIX
KaHaJiax.

[Ipaktuueckas padora Ne6

IPacueTt mapamMeTpoOB HCTCUYCHUA ra3oB B

CBEPX3BYKOBBIX KaHAJIAX.

AO3BYKOBBIX Hu

[paktudeckas padbora No7

IPacueT 1moToka >KUJIKOCTH B COBPCMCHHBI IIPOI'PaMMHBIX KOMIIJICKCAX

[IpakTuueckas pabora No§

IPacueT moToka rasa B COBPCMCHHBI IPOTPAMMHBIX KOMIIJICKCAax.

[IpakTuuaeckas pabora Ne9

OnpeneneHus BEIWYMH, XapPaKTEPU3YIOIUX  TETUIO(PHU3HUECKUE
CBOMCTBA TEPMOAMHAMUYECKOT0 paboyero Teja.

[IpakTndaeckas padora Nel0

[IpuMeHeHus: METOIOB TOJI00US /JII PacdyeTOB TEPMOJIUHAMHYECKUX]
Bamad. TepMoaguHAMUKA TOPEHUSI.

[IpakTuueckas padora Nell

IPacueT kommpeccopa.

[pakTuueckas padora Nel2

IPacueTpl OCHOBHBIX IOKa3aTejle TEPMOAMHAMUYECKUX ILIMKIOB U
AHAIN3 UX Y3PPEKTUBHOCTH.

[IpakTnueckas padora Nel3

IPacueT TerI000MEHHOTO alrrapara.

[Ipaktuueckas padora Nel4

OCHOBHBIEC 3aKOHBI M OCHOBHEIC (1)I/I3I/IKO-MaTeMaTI/I‘IeCKI/Ie MOICIHN
MEpCeHOCA TCIJIOTHI 1 MACCHBI.

[IpakTnueckas pa6ora Nel5

OnpeneneHus BEIMYMH, XapaKTepU3YOLIUX  TerIo(pU3NUecKue
CBOIICTBa TEpPMOAMHAMHYECKOro paboyero teina U 3PPEKTUBHOCTD
PHEProyCTaHOBOK B LIEJIOM.

[Ipaktuueckas padora Nel6

[Ipumenenne moaenn BoniHu Jyist aHanmy3a TEmIoro MoToka B CTEHKY.

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA
Henb: M3ydyeHHs nmoaxoJoB M METOAMK, MO3BOJSAIOLIMX MPOBOJUTH KOMIUIEKC PACUETOB
sHepreThueckux ycTaHoBOK ATC 1 X KOMIIOHEHTOB.
O:xupaemsblii (e) pe3yabTaT (bl) GOPMHUPOBAHNE 3HAHUH U NPEACTABICHUN O COBPEMEHHOM
COCTOSTHUU MOAXO0/0B U METO/MK, IMO3BOJISIFOIIMX MPOBOJIUTH KOMIUIEKC PacueTOB dHEPreTUYeCKUX
yctaHoBOK ATC 1 UX KOMIIOHEHTOB.
Kpurepum ouneHku:
- OLIEHKAa «3auTEHO» BBICTABIIAETCS CTYAEHTY, €CIM IPaBUJIBHO BBIIIOJHEHO COAECpPKaHHUE
oTyeTa U nosydeHo 0osee 50% MoI0KUTETBHBIX OTBETOB Ha BOIIPOCHI IIPU 00CYXACHUH;
- OLIEHKA «HE 3aYTEHO» BBICTABISAETCS CTYJIEHTY, €CIIM HENPABUIBHO BBIIIOJHEHO COACPKAHHUE
oTyeTa U He noiryueHo 6osee 50% MoJ0KUTEIbHBIX OTBETOB HA BOMPOCH! IIPU 00CYKIECHUH.

Tunossie npuMepsbl 3aJaHU

IIpakTnueckas padora Nell. «Pacuer kommnpeccopar»

Heabr padoThI:
OIHOCTYIICHYATOT' O

KOMIIpeccopa

MPOBECTH PEKOHCTPYKIMIO KOMIIPECCOPHOW YCTaHOBKM C 3aMEHOU

MHOT'OCTYIICHYATLIM. Paccunrath XapPaKTCPUCTUKHU

KOMITPECCOPHON YCTAaHOBKH 10, M TTOCTIE PEKOHCTPYKIMH U 1aTh OLEHKY A(P(EKTUBHOCTH MOCIETHEN



Kparkue Teopernueckne  cBeaeHMsi. Kommpeccopamy — Ha3bIBalOTCS — MAIMHBI,
NpeHa3HaYeHHBIE JIIsl HAarHeTaHUs Pa3JIMUHbIX ra30B, B TOM 4YuCle U Bo3ayxa. CxKaThlil BO3IyX, KaK
HHEPrOHOCHUTENIb HCIHOJIb3YEeTCSI BO MHOTMX HPOW3BOJCTBAX JJIsi MPUBOJA IHEBMOWHCTPYMEHTA
(mmdMaImmHoOK, TPaMOOBOK, OTOOWHBIX MOJIOTKOB M T.I.), IS NPHBOJA CTAaHKOB M arperaToB
(MTHEBMOTIOIEMHHUKOB, ITHEBMAaTUYECKUX IPECCOB U MOJIOTOB U T. II), JJIsl THEBMOTPAHCIIOPTHPOBKU
CBIITyYMX MAaTepuaoB M MEpeKadykH rasa Mo MarucTpaibHbIM Ta30MpOBO/AAM, a TaKKe AJsl MoJadu
BO3JlyXa B KAMEPbI CTOPAHUs PA3JIMYHBIX CUJIOBBIX YCTAaHOBOK.

[lo npuHLMIy [eHCTBHA  pa3nuMYalOT  TOPIIHEBbIE  KOMIIPECCOPBI, IIEHTPOOEKHbIE
KOMITPECCOpbl M TypOOKOoMIIpeccopbl. llopIiHeBble KOMIIPECCOPhl OTIMYAIOTCS MEPHOIUYHOCTHIO
(LMKJIMYHOCTBIO) NIEHCTBUS MPHU BO3BPATHO-TIOCTYNATEIbHOM JBWKEHUU MMOPIIHA S B IIIMHApE 6
(pucyHok 1).

[{uki1 o1HOCTYIIEHYATOr0 KOMITPECCOPa COCTOUT U3:

- IIpoLIecca BCachIBaHMS BO3/yXa (MJIM ra3a) uepe3 OTKPBITHIN BITYCKHOW KJanaH 8 Mpu ABHKCHUH

nopisst 5 Brpaso (u300apHsiii nporece 0-1);

- TIpoliecca CXKATHsI Ta3a MpH 00paTHOM X0/I€ TIOPIIHS M 3aKPBITHIX KiarnaHax 7 u 8 (OJIUTPOITHBIHI

npormecc 1-2);

- TIpoliecca BBITECHEHHS CXKaTOTO Ta3a B HAMOPHYIO MAarucTpajib 4epe3 OTKPBITHIA BBITYCKHOM

KJIaraH 7 Ipy JBMKCHUH MOPIIHS 5 Bi1eBo (M300apHbIii mpomecc 2-3).

B peanbHBIX KOMIpeccopax MEXIy MOPIIHEM U TOJIOBKOH IMIMHAPA C PACTIONIOKEHHBIMU B
HEM KJ1arlaHaMH OCTa&Tcs HEKOTOPOE «BPEIHOE MPOCTPAHCTBO» paBHOe 00bemy Vo. HeBbITecHEHHBIIH
BO3IyX W3 OTOro o0beMa TpH JABWKEHHH TIOPIIHS BIIPAaBO pacIHpsieTcss a0 AaBieHus Po
(ammabaruyeckuii mporece 3-4) U BcachblBaHUE HOBOM MOPIMU BO3yXa HAUMHAETCS TOJIBKO OT TOUKU
4. 310 yMeHbIIAeT NoJauy KoMIpeccopa 1 yuutbiBaeTcst o0bemMubM KIT/I:

W= (V1 -Vo)/V1 )
rie V1 — pabounii 00eM KOMITpECCopa;

Vo — 006beM BpeTHOTo MPOCTPAHCTBA.

C yBenuyeHwe JaBICHHUS HarHeTaHusi (MuMHHSA 2 -3°) BIMSHHE BPEIHOTO 00BEMA
yeunuBaercss 1 o0bEMHBIA KIIJl ymenbmaercs. IloaTomy cyliecTByeT orpaHMYeHHE Ha CTENEHb
TIOBBIIICHHS AaBJICHHS B OJHOM CTYIIEHH KOMIIpECccopa.

Vo

Pucynox 1 — [IpuHImn 1elcTBUS U MK OHOCTYIIEHYATOTr0 KOMITpeccopa

I[pyroe OrpaHNYCHUC Ha CTCIICHL IMOBBLINICHUA HABJICHUS B Ol[HOfI CTYIICHHU BO3HUKACT IIO
YCIOBUSIM HAAEKHON pabOThl CMa3KHU 3JEMEHTOB KOHCTPYKLMHU KOMIIpEccopa, KOTopask MOKET
KOKCOBATbCS WJIM JIa)K€ CaMOBO3TOpaTbhCsl MPU YPE3MEPHOM IMOBBIIICHUH TEMIIEPATYpbl BO3AyXa
npu cxatuu. [locienHee orpaHuueHUE OCOOCHHO BaXKHO Ui KOMIIPECCOPOB, PACCUUTAHHBIX Ha



BBICOKME JaBiieHuss HarHetaHusi (cBbime 0,5 MIla), u BbIHYXJaeT NEPeXOAUTh Ha
MHOTOCTYIIEHYAaTOE CKaThe C TIPOMEXKYTOYHBIM  OXJOKICHHEM  BO3AyXa.  YBEIUYCHHE
KalUTaJIOBIOKEHUH B KOMIIPECCOPHYIO YCTAHOBKY KOMIIEHCUPYETCS MPU 3TOM IOBBIIICHUEM €€
HaJEKHOCTH M CHIDKEHHEM IMOTpeOIsieMOi MomHOCTH. Jleso B TOM, 4TO TexHudeckas padota I,
3aTpayMBaeMas Ha HAarHeTaHHWE BO3JyXa M BbIpakaemas B PV - AuarpaMMme IUIOUIAJbIO JieBee
mporiecca cxxatus 1-2, 3aBUCUT OT XapakTepa MPOTEKaHUs dTOTo mpoiiecca. [Ipu u3orepMuueckom
ckatuu paboTa CKaTHsl MUHHUMAJbHA, MPH aauabaTHYecKOM CXATHM MakcuMaibHa. Oximaxaas
IUAJIUHAD, B MPOIECCEe CKATHSA, MOKHO HECKOJIBKO MPUOIM3UTHCA K M30TCPMHUECCKOMY CIKATHUIO U
TE€M CaMbIM YMEHBIIUTH PaboTy, 3aTpayuBaeMyl0 Ha cxaTue Bo3ayxa. OHaKo, BBUAY HEOOJBIION
MOBEPXHOCTH OXJKICHUS IWIMHAPA KOMIIpeccopa OOECIEUYUTh H30TEPMUUYECKOE CKaTHe
MPAKTUYECKH HEBO3MOXKHO. [lo3TOMy miis yMeHbIIEHUS padOThI CXKATHS OOBIYHO MPUMEHSIOT
MHOTOCTYIIEHYATOe CXKATHE C TPOMEKYTOYHBIM OXJaXICHHEM BO3JyXa B CIEIHAIbHBIX
TEIJI000MEHHUKAX-0XJIAIUTENSX, YCTAaHABIMBAEMbIX Ha BBIXOJE KaXJI0W CTYIIEHU BO3IyXa.

CxemMa KOMIIPECCOPHOM YCTAaHOBKM C TPEXCTYNEHUYATbIM CKaTHEM U IPOMEKYTOUYHBIM
OXJIQXJICHUEM TIPE/ICTABIICHA HA PUCYHKE 2.

[IDOMEXUMOYHLIL OX/a0ume/L Bo3dyxa

7- g cmynerp 2 - 4 CmyneHb 3 - g cmynexsb
Komnpeccopa Komnpeccapa Komnpeccapa

Pucynok 2 — Cxema KOMIPECCOPHOH YCTaHOBKHU C TPEXCTYIEHYATHIM CKAaTHEM U
IIPOMEXKYTOUHBIM OXJIAXKIEHUEM

Ha pucynke 3 mpencraBieHa pV - auarpaMMa IpoLecca TPEXCTYIIEHYaTOro CHKAaTHUs C
MIPOMEKYTOUHBIM OXJIaXJIEHUEM BO3yXa.

P

p A%
X0\ a
a ~
A 7
P, =

A A

Pucynok 3 - pv auarpaMmma npoiiecca TpeXCTyIeHYaTOro CKaTHsl C MPOMEXKYTOUYHBIM OXJIaXK/IEHUEM
BO3/IyXa

Kak cnenyer u3 pucyHka U JuarpaMMbl, IpoOIeCcC CKaTus MPU 3TOM pa3duBaeTcs Ha 3 yyacTka
1-a, b-¢c n d-e, mpuyém mocne KaxkIOW CTYNEHH CKATHUs BO3AYX OXJAXKIACTCS M300apHO B



COOTBETCTBYIOLIEM OXJiaauTene (mpouecchl a-b, ¢c-d u e-2"). B pe3ynbraTe cTyneHYaThil mporecce
1-a-b-c-d-e-2" ymaércst mpubau3uTh K u30TepMe 1-2° M TEM CaMbIM YMEHBIIUTH PabOTy CIKATHS Ha
BEJIMYMHY 3alITPUXOBAHHOM IJIOIIAIKH.

B 3amauy Hacrosimieli paboThl BXOAUT pacu€T KOMIIPECCOPHOM YCTaHOBKM Tocie €€
PEKOHCTPYKIMU W aHanu3a 3(P(EKTHBHOCTH 3TOT0 MEPONPUSATHA IO TaKUM IIOKa3aTessiM, Kak
nzorepmudeckuii 1 00bEMHuBIN KIIJI koMmmpeccopa, a Takke yaenbHBIA PacXo1 MIEKTPOIHEPTUU HA
BEIPaboTKY 1 M3 cxaToro Bo3ayxa.

Hcxonssle gaHHRE

s 8 = ba | L2 s e
E| Bg. | o= 23 | FEp | =2 s 3
=| EE& g = g o BE, g E .7
| B;o | 28| F:z |sE:| FE | BEE
= 2 2 == 2 3 = o =l 5 8

= & = = " z = =&
1 0.1 0.1 & X 1,24 180
2 2 0.1 i) 21 1,25 181
3 0.3 0.1 8 X 1,26 182
4 0.4 0.1 9 i 1,27 183
5 0.5 0.1 10 24 1,28 1584
1] 0.6 0.1 11 25 1,29 185
7 0.7 0.1 12 26 13 186
8 0.3 0.1 13 x 1,31 187
9 0.9 0.1 14 28 132 188
10 1 0.1 15 24 1.33 150
11 1.1 0.1 16 30 1,34 1490
12 1.2 0.1 17 3l 1,35 191
13 13 0.1 18 M 1,36 1492
14 14 0.1 & 21 1,37 193
15 13 0.1 i) x 1,38 194
14 16 0.1 8 ] 1.24 195
17 1,7 0.1 9 M 1,25 180
18 1.8 0.1 10 25 1.26 151
14 1.9 0.1 11 26 1,27 182
20 2 0.1 12 X 128 183
21 21 0.1 13 28 1,29 154
L) 22 0.1 14 4 13 185
L] 23 0.1 15 30 1,31 186
24 24 0.1 16 31 1,32 187
25 25 0.1 17 il 1.33 158
26 2 0.1 18 i | 1,34 189
7 27 0.1 [i] 1 1,35 1490
28 L 0.1 7 k] 1,36 191
24 xa 0.1 g M 1.37 1492
30 3 0.1 9 25 1,38 193

1. Hosmep oxmanaTend - 1-#.
2 TenmepaTypa oxXmaEIam0med BOIEL ty = 15° C.

IpakTuuyeckas padora Nel3. «PacueT TerIooOMEHHOTO arnmapaTay

2.1 Bb16op npoToTnna Tenio00MeHHNKA

HpOMe)KYTO‘—IHI)Ie BO3AYXOOXJIAAUTEIIN MHOTOCTYIICHYATHIX KOMITPECCOPOB MPEAHA3ZHAYCHDBI
JUTSL yIYYIICHUS YCIOBUM paOOThl MX cMa3Ku (MIPEeIOTBpPAICHHS €€ KOKCOBAHUS U BOCIIJIAMEHEHMUS)
U S CHIDKEHHUS MOTpeOssieMON KOMIPECCOpOM MOIIHOCTH. WX pacueT M KOHCTpyHpOBaHHE
pPEKOMEH/IyeTCsl HauMHATh C BBIOOpA TUIA TETJIOOOMEHHHKA (PEKyNepaTUBHBIN, pereHepaTUBHBIN,
CMECUTENIbHBIN); KOH(PHUTYypamuu TOBEPXHOCTH TeIuIooOMeHa (TpyOdarhlif, IUIACTUHYATHIN,
COTOBBIM M T.II.); CXEMBl IBHKEHHUS TEIUIOHOCUTENEH (MPSAMOTOK, MPOTUBOTOK, MEPEKPECTHBIA U



CMEIIaHHbII TOK); XapakTepa OOTEKaHHs MOBEPXHOCTH TerjooOMeHa (BHEIIHEe WM BHYTpPEHHEE,
IPO/I0JIBHOE WJIM TIONIEPEYHOE) U KOMIIOHOBKH ammnapara (BepTHKaJlbHasi, FOPU30HTAJIbHAS ).

[Ipu >TOM pEKOMEHAYETCs PYKOBOACTBOBATHCS CIEAYIOUIMMU COOOpakeHHsMU. B
anmaparax IOBEPXHOCTHOIO TuHa (pEKyNepaTUBHBIX, pEreHEpPATUBHBIX) Iepelada Teruia
OCYILIECTBIISICTCSI C y4aCTHEM TBEpPAOH CTEHKH - MOBEPXHOCTH TEIJIOOOMEHA, B CMECHTEIbHBIX
TEINIOOOMEHHUKAX - MPH HEMOCPEACTBEHHOM KOHTAKT€ M CMELIEHMH MXHJKHX, I'a3000pa3HbIX U
MOPOILKOOOpa3HbIX Tell. B pekynepaTuBHbIX annaparax TEINIOHOCUTENIM OJHOBPEMEHHO OMBIBAIOT
IIOBEPXHOCTh TEMJI000MEHA C PA3HBIX €€ CTOPOH U HE CMEILMBAIOTCS; B pEreHepaTUBHbIX anmapaTax
OHM NOIIEPEMEHHO OMBIBAIOT OJIHY U Ty € IIOBEPXHOCTh U IPU ITOM YaCTUYHO cMeluBaroTcs. Jis
TEIUIOHOCUTEJIEH, HMMEIOIUX MOBBIIIEHHOE JaBJICHHE, IieJecoo0pa3Hee BCEro IPUMEHSTh
TpyOUaTyl0 KOHCTPYKLHMIO MOBEPXHOCTH TemaooOMeHa. Jlns BbIpaBHMBaHUS KOd(dumeHToB
TEIUIOOTAAYH CO CTOPOHBI 00OMX TEMJIOHOCUTENEH peKOMEHAYeTCs IPUMEHATh opedpeHne TpyOok
CO CTOpPOHBI TEIUIOHOCHTENSI ¢ OciHabJeHHbIM TerooOMeHoM. W3  cxeM  JBM)KEHUS
HPEANOYTUTENIbHEE IPOTUBOTOK € MONEPEYHbIM 00TEKaHHUEM TPYOOK CO CTOPOHBI TEIUNIOHOCUTEIS C
ocy1abyieHHBIM Ter1oo0MeHoM. OJIHa U3 paclpOCTPaHEHHBIX KOHCTPYKIIMM annapaToB TaKOro TUIA
n3o0paxkeHa Ha puCyHOK 5. OnHa mnpexctaBiseT coOO0OH KOXYyXOTpYOHBIH TEMIOOOMEHHUK
PEKyNepaTuBHOTO THIIA C MPSIMBIMH OpeOpeHHBIMU TpyOKaMu (PUCYHOK 5). BBHIY 3HAUNTENEHOTO
JIaBJIEHUs] BO3JyXa B KOpIyce ammapaTa MOCIEJHHM BBINOJHEH LMIMHJIPUYECKUM M CHaOXeH
KPBIIIKOW, KOTOPasi KPEUTCS K KOPITyCY € MOMOIIBIO ()JIaHIEB U MaTPyOKaMH JJIs TTOJIBO/IA BOIBI.
Konup! TpyOOK 3ajenaHbl B 1Be TPYOHbIE JOCKH, OJIHA U3 KOTOPBIX HEMOJABMKHAS (3aXKaTas MEXKAY
dbnanues), a apyras - TMOJBWXKHAs, 3akpbITas '"IJIABAIOMICH KpbIIKOW" st oOecredeHus
BO3MOXKHOCTH TEPMHUYECKOT0 PpAaCIIMPEHUsl ammapaTa IpU €ro IHporpeBe M ocTelBaHuu. Jlis
YIAYYIIEHUS! TEIUIOOTAAYH CO CTOPOHBI BO3/ayXa TPYOKH opeOpeHbl. UToObI 001€rYuTh YCTaHOBKY
HEPEropoioK Mo BO31yXY, IMpeIHa3HAuYEHHBIX /s OOecledyeHus 3aJaHHOM CKOPOCTH BO31yXa,
opeOpeHue BBINOIHEHO CIUIOMIHBIM (B BUJIE MJIACTUH, HAJIETHIX HA TPYOKHU TEINIOOOMEHHHKA).

MHOroxos0Boe JABWKEHHE BO3/yXa O00ECHeunBaeTCsl MEPEeKpPBITUEM 3a30pa  MEXAY
IUTACTUHAMU OpeOpeHMsl U KOpIycOM ammapara B MeCTaxX, He IMpeIHa3HAaYeHHBIX Uil HEepeToKa
Bo3ayxa. [laTpyOku ais mMosiBojia M OTBOJIA pa3MeIlleHbl Ha IMIMHIPUUYECKOM KOpITyce ammnapara C
IIPOTUBOMNOJIOXKHBIX KOHIIOB €r0 M CHAOXEHbl TWIb3aMU AJI1 TEPMOMETPOB. Takol OXJaguTelb
pa3menaercss OOBIYHO B HENOCPEACTBEHHOM OJM30CTM K LMIMHApaAM KOMIIpeccopa s
YMEHbILIEHUS IOTEPH /1aBJICHUSI B HEM U KOMIIOHYETCSl TOPU30HTAIBHO MIIM BEPTUKAIBHO.

boda [ T &l

Pucynok 5 — Cxema TennooOMeHHOro anmnapara
2.2 Tensi0BOM pacueT BO31YX00XJIAAUTEJIs1 KOMIIpeccopa
Pacyer Tenyionpou3BOAMTEIbHOCTH aNIIapaTa

OObIYHO TIPU KOHCTPYKTOPCKOM pacyeTe TEeIUIONPOM3BOAUTENBHOCTD anmapara Q 3amaercs
WIA MOXKET OBITh ONpe/ielieHa Ha OCHOBAaHMM MCXOJHBIX JaHHBIX. B paccmaTpuBaeMoM ciydae oHa



OTIpEeNeNATCS PacueToM KOMIPECCOPHOH YCTaHOBKM (KaKk TeIJIOCheM B  XOJOAMJIbHHKAX
KOMIIpECCOpa, OTHECEHHBIN K OJJHOMY OXJIaJJUTEII0) U MOXKET ObITh TAKXKE HalIeHa 10 BBIPAKECHHIO
Q=G-C, -(ty'-t,")=25-1.02-(175,14—20) = 395,618 x/Ix  (2.1)
rne CPB = 1.02, x/[x/krrpan. - cpeansas u3o0apHas TEIUIOEMKOCTh BO3JyXa B MHTEpBae
TemMIeparyp
tg" —tp' = (175,14— 20)= 155.14 °C,
ompenensercs u3 Tabmunbl «Teropusnyeckue CBOHCTBa Cyxoro Bo3ayxa» (tabmuma 2
npunoxenus b).
OnpeneneHue pacxoaa oxJaaarouieil Boabl
Pacxon Bozbl onpeaensiercs no ¢popmyse:
Q 395,618
Gy = T =
Coy - (e —t,") 4,183-(18 -15)
rae K' = 20 — 2 = 18 °C — Temneparypa BOABI Ha BBIXOJ€ U3 TeriooOMeHHHKAa. OOBIYHO ee
nprUHUMAOT Ha 5...8 °C HIKe caMOoil HU3KOH TeMIepaTyphl BO3AyXa, YTOOBI €r0 OXJIaXKICHUE
OCYILECTBIISIOCH 110 BCEW MOBEPXHOCTHU TEIIIOOOMEHA;
cpx = 4.183 — cpennsis m3o0apHash TEIIOEMKOCTb BOJBI B MHTEPBAJE TEMIIEPATyp
(t,,'~t,'). Ona ompenemsiercss mo TabmuuAaM TerIOGHM3MYECKHX CBOKWCTB BOABI (Tabinua

-0,92=29,004 xr/c  (2.2)

Inpunoxxenus b);
nT — KIIJI TermmooOMEHHUKA, KOTOPBIA YYUTHIBACT MOTEPH TEIUIa HEM3OJIMPOBAHHBIMU
MIOBEPXHOCTSAMHU B OKpYy:karouryto cpeny. OH npunumaercs nopsaka 0.9...0.95.
Pacuer ko3¢ punueHTa TENJI00TAAYH CO CTOPOHBI BOIbI
Ha rtemnmooOMeH mpu JBMKEHMM XHJIKOCTH B TPyOaxX OKa3bIBaIOT BIIMSHUE PEXKHUM €€
JBWDKEHUS, TETIO(QU3NIECKHE CBOMCTBA KUAKOCTH, a TakKe (B HEOOJBIION CTEIIEHN) HAIIPABICHHUE
TEIUIOBOTO MOTOKAa U JUMHA TPyObl. OOBIYHO 3aBUCHUMOCTh KOd(HIIMEHTa TEIIO0TAaYH OT ITHX
(GakTOpoOB NPEACTABISIETCA AKCIIEPUMEHTATOPOM B OOOOIIEHHOM (KpUTepHalibHOM BuUAE). Jlis
KaX/I0r0 BHJa TEIUIOOOMEHa B CIIPaBOYHOM JUTEpaType HMPUBOAATCS KpUTEpUANbHbIE (HOPMYIIHI,
IPUMEHUMBbIE K Pa3IUYHbIM KOHKPETHBIM ciiydasiM. Tak A Te4eHMs KMJKOCTH B TpyOax INpu
TypOYJIEHTHOM peXUMe PEKOMEHIyeTCsl ypaBHEHHUE:

_ 0.8 0.43
Nu, 4 =0.021-Re; ,-Pri=-g, - & (2.3)
rre Nu,, — xpurepuii Ttemnooraaun Hyccenbra, xapakTtepusyromuii 3¢dexkTuBHOCTH
TEIJIO0Ta4H;
Re — kpurepuii Pelinonbaca, XapakTepu3yIOLUIU pexXUM BbIHYKJIEHHOTO JIBUKCHHUS;
Pr - xpurepuit Ilpanmis, XxapakTepusyloIIUid TEIIOPHU3MUECKUE CBOWCTBA

TEIIOHOCUTENS (KUIKOCTH);
&, € - TIONPABKU HA HANPABJICHUE TEIUIOBOTO MOTOKA W Ha JuHY TpyObl. Hukuue

WHJCKCHI TIPU KPUTEPHSIX MOAOOUS YKA3hIBAIOT OMpPENSISIFOIINA pa3mep Tena (B yacTHOCTH, d
— JuameTp TpyObl CO CTOPOHBI TEMJOHOCUTENS) W ONpPENENSIoNyl0 TemrepaTrypy (B
gacTHOCTH, 'K" oO3Ha4daer, 4YTo BCce TeIUIO(U3MYECKHe CBOIicTBa B ypaBHeHuu (2.3)
OTIPENIETISIOTCS TIPU CPEAHEN TeMIepaType KUJIKOCTH B TpyOe).
Borunciienne k03 PpuuMeHTa TeNJI00TAA4YU IPOU3BOAUTCH B CICAYIOLIEM NOPsSAKe:
1 Haxoautcs onpenenstomiast (CpeHsisi) TemrepaTypa KUJIKOCTH B TpyOe
(t,o+t,") (18+15)
ty = 5 = > =16,5
2 Tlo sToif TemmepaType HaxXxoAsTCs HEOOXOAMMBIE JJisi pacuera TeIuio(pu3nuecKue CBOMCTBA
*)uakoctu (Tabmuima 1 npunoxenus b):
—  ee IIOTHOCTh Py = 998.2, xe/m®;
—  KO3(PPUIUEHT TEMIONPOBOTHOCTH Aye = 0.599, Bm/m.epao.;
— K03 GUIHEHT KHNHEMATHYECKOH BA3KOCTH Vo = 1.006*10°% 1%/c n

— yucno [panarns Pr,. = 7.02.




3 BriOupaercs ckopocTh ABMKEHHUS BoAbl B TpyOax Wx = 0.9 (06sruno 0.5... 1.5 m/c, HO He
CBBIIIIE 2 M/C BO N30€KaHNE IPO3UH TPYO).

4 BeiOupaercs muamerp TpyOok ammapatra dg/dn = 12/14, opueHTHpPYSCh Ha BBITyCKacMbIC
OTEYECTBECHHOM MPOMBIIIICHHOCTRIO copTaMeHThl Tpyo 12/14; 13/15; 14/16; 15/17; 16/18,;
17/19; 18/20 u 1.1. (B uncnuTeNe yka3aH BHYTPSHHUH nuaMeTp TpyO ds, MM, B 3HAaMEHATEIE -
HapYXHbIH auamerp dn).

5 Beruucnsiercst 6e3pa3mMepHblii Kpurepuid PeifHonbca

W, -dg  0.9-0.012
V., 1,006-10°°

[To HalimeHHOMY 3HaueHUIO YKcia PeilHoNbACAa ycTaHABIMBACTCS PEXKHUM JIBHKCHUS
XKHUJIKOCTH B TpyOax (>10000 - pexxum TypOynenTHsIi; < 2300 - pexxum namuHapHbiif; 2300 <
Re < 10000 - mepexomnswlii pexum). PexkomeHayercs BbIOMPATh CKOPOCTh KHUIAKOCTH H
JaMeTp TPyObl TaKUM 00pa3oM, YTOOBI PEKUM JIBHKEHHS ObUT TypOyJICHTHBIM.

6 [l BBIYMCIIEHHS TIONPABKA HA HATIPABJICHUE TEIIOBOTO MOTOKA (K TpyOe i OT TpyOhl) &,

Re .y = =10735,586

YUUTHIBAIONICH MMEPEMEHHOCTh TEIUIOPU3UUECKUX CBONCTB JKHUIKOCTU IO CEUYCHUIO TPYOBI,
HEO0XO0IUMO MPEABAPUTEIIBHO 33aThCsl TEMITepaTypor CTeHKU TpyOHI tc = 30°C (00bIYHO OHA
HAa HECKOJIBKO TpaJyCoOB BBIIIE TEMIEPATypbl BOJbI). 3aTeM IO TeM ke Tabauiam
TEII0O(pU3NUECKUX CBOMCTB BOJBI HaxoauTcs 4ucio [lpaHaTis Boabl mpH TemIeparype
crenku Pre = 5.42. [TonpaBka Berumcisercs mo Gopmysie:

0.25 0.25
by =| e | 2 (—7'02j ~1,067
Pr. 5.42

7 IlonpaBka Ha AIMHY TPYOBI &, YYUTBIBAIOIAs OTHOCHTEIBHO MATYIO TOJIIHMHY IIOIPAHUYHOTO

CJIOSl Ha HAYAJIbHOM y4YacTKe TpyObl JUTMHOW L, BBOAMTCS AJI CPaBHUTEIHHO KOPOTKUX TPYO
(L/d<50). B aTom cryuae oHa BeUucseTCs M0 hopMmyIe:

£,=086+09 dTB

0,4

B nepBoM npubamKeHnH €e MOYKHO MPUHATh PaBHBIM:
g =1
8 Brruncnsercs uncino Hyccensra. @opmysna BeiOupaercs no tadnuie 4.
_ 0.8 0.43
Nu, 4 =0.021-Re; ,-Pryi=- ¢, - ¢

Nu . =0.021-10735,586"° - 7,02** -1,067 -1 = 868,739

91Ilo HU3BCCTHOMY YUCITY HYCCCJ'IBTa HaxoauTcCA KOBq)(l)I/II_II/ICHT TCILJIOOTAAYN

L= A, 8687390599 _ 13364556 Brin? rpas

dg 0,012

Boruuciaenne k03 pUUMEHTA TENJI00TAAYH CO CTOPOHBI BO3yXa

Ko duuuenTs! TemooTaayn co CTOPOHBI BO3/AyXa OOBIYHO HAMHOTO MEHBIIE, YeM CO
CTOpOoHBI BOABL. [lodTOMY Ui BBIpABHMBAHHWS YCIOBHHA TEIUIOOTIAYd CO CTOPOHBI 000HMX
TEIUIOHOCUTEIeH YacTO TNPUMEHSETCS OpeOpeHHe MOBEPXHOCTH CO CTOPOHBI BO3/AyXa, YTO
MO3BOJISIET B HECKOJIBKO pa3 YBEJIMYUTHh IMOBEPXHOCTH TeruiooOMeHa. B 3Tom ciywae pacder
1esecoo0pa3Ho HavyaTh C BBIOOpa TapaMeTpoB OpeOpeHUs - BBICOTHI pedep h m mara Mexmay
pebpamu (monepek moroka Bo3ayxa) b. st py6 ¢ Xxopoiro pa3BUTEIM OpeOPEHUEM PACIIOIOKCHHE
TpyO B myuke (IIaxMaTHOE WIM KOPUJOPHOE) HE MMEET CTOJb CYIIECTBEHHOIO 3HAU€HUs, KaK JUis
rmaakux Tpyo. [Ipw crutomHoM OpeOpeHWH TpoIle B HM3TOTOBICHWH KOPHUIOPHBIE MYYKH C
OJIMHAKOBBIMH IIIaraMH IMOTEpeK MOToKa Bo3ayxa S1 u mo xoy Bo3ayxa S2.

DTO HKBHBAJCHTHO MPUMEHCHHMIO KBaJpaTHBIX pebep ¢ BbicoTol pebpa h=S1/2, wm.
Paccrosinue mexxay pedpamu (miar pedep) pekomenayercst Beioupath B npeaenax b=(0,25...0,5)dH.

(24




Crenenb opeOpeHusi TOBEPXHOCTH (T.. OTHOIICHHWE OPEOPEHHON MOBEPXHOCTH K TIIAJKOM)
IIPU ATOM MOXKET OBITh HaiJIeHa U3 BBIPAKCHUS:

(d, +2-hy’ -d,* 1. (0,014+2-0,014)° —0,014
2:-b-d, 2-0,0056-0,014
Borunciienue kKod(ppuuueHTa TEMI00TAAYM NPOM3BOAMTCA B  CJeayIoleM
nopsiaKe:
1 BeiOupaercst TUTI ITydKa: KOPUIAOPHBIM.

[TpenBapuTENbHO 334a10TCS LIATaMU MEXy TpyOKamu
S,=S5,=2-d, =2-0,014=0.028m,

£o =1+ 11 (2.4

BBICOTOM h

S, 0.028

h=-+=-—"—=0.014m
2 2

U 1marom opeopenus b
b=04-d, =0.4-0.014=0.0056 m.

Brraucnsercs crenens opedpenus ep o popmyie (2.4).

2 Haxomutcst onpenenstomas (CpeIHssi) TeMreparypa Bo3ayxa
(ty+t,")  (175,14+20)
tBCp = =
2

3 Ilo ompenensromieit TemnepaType Bo3ayxa t

=97,572 °C
B 110 TAOMHIE 2 BHIOMPAIOTCS TEIUIO(HU3UICCKHE
CBOMCTBA:
— mroTHocTh pg = 0.916, Kke/m®;
—  KO3(PHUIIMEHT TEIIONPOBOIHOCTH Ag = 3,12 10?2 Bt/m rpa;
— K03 HIMEHT KHHeMaTHdecKoi Bsa3kocTH vg = 23,91 108 m?/cex.
4 Boibupaetcsi CKOPOCTh IBUKEHMS BO3ayXa (00bI4HO 8... 16 M/c).
W; =10 m/c
5 Beruucnsercs kpurepuit PeliHonbaca
Re :WB -dy _ 10-0.014
B4y, 2391.10°°
U ONpEeJIeNeTCs PEKUM IBUKEHUS BO3/1yXa.
6 BriOupaercss KpuTepualbHOE YpaBHEHHE IS pacdera TEIUIOOTAAYd TPH IMOTEePEYHOM
00TeKaHUHU My4ka opeOpeHHBIX TpyO (1o Tabnuue 4 npunoxenus b).

d -0.54 h -0.14
NU 4 :0.104~Re‘igi,-(T“j (—)

=5855,29

b
-0.54 -0.14
Nu . 4 =0.104- 5855,29" 7. % . % =28,78
’ 0,0056 0,0056

7 Beruucnsercs ImonpaBka &g , KOTOpasd y4MTBIBACT IJIOTHOCTD ITydKa. Ona OIIPCACIIACTCS 10

-0.15 -0.15
(3 (352 0o
H .

8 ITo m3BectHOMY urciy Hyccenbra HaxoauTcst KO3 GUIUEHT TeTII00TIauH
_ Nu-4q g = 28,78-0,0312
~d, ° 0014
Bobrunciienune ko3¢ guuneHTa Tenjaonepeaaun
[Ipuctynass K BBIYHCICHHIO KO3(QQUIMEHTa TeIUloNepeaadyd B  TEINIOOOMEHHUKE,

HE0OXOaMMO, TMPEXKIE BCETo, BHIOpaTh Matepuan TpyOok (Ttabdnuia 3 mpwioxeHus b) m mis Hero
HalTH:

BBIPAKCHUTO

g -0,901=57,80 B1/m? rpan



—  KO3(pUIUEHT TEIJIONPOBOJHOCTH MaTepuana CTEHKH — AJIOMUHUHN, allOMUHUEBHIC
CILJIaBbI:
Ac = 206, Bm/m.epao.
3areM HE0OXOIMMO OMPEIEIIUTD:
—  TOJIIHHY CTEHOK 0, M.
5. = d, —d; _ 0.014-0.012
2
[IpenBaputensHo HeoOxoaumo Takke omneruth KIIJ[ pebpa u3 mpubIMKEHHOTO
COOTHOUIEHUS

=0.001

17, =1-0.05-¢, =1-0.05-11=0,45 (2.5)
KoaddumnmenT remnonepenaun opeOpeHHBIX TPYO € TOCTATOYHONW TOYHOCTHIO MOXKET OBITh
HaiieH 1o 0oJiee MPOCTON M HaIJBITHOW (hopMyJie IS INIOCKON peOpPUCTOM CTEHKHU:
1 1

k= _ _, |
1  oc 1 1 . 0,001+ 1 83,85, Br/m (2.6)

a, Ao Qg €p-n, 43364556 206 57,80-11-0,45

CornacHO 3TOMYy BBIp@KEHHUIO, KOX(POUIUEHT Tervlonepenayn MpuOImKaercs K
s dhekTHBHOMY 3HaUYCHUIO KOA((DUIIMEHTA TeIIOOTAaYd peOPHUCTON CTEHKH

Oy =0 - Ep -1 =57,80-11-0,45= 286,12,

OCTaBasiCh MEHBIIIE €ro.

OmnpenesieHne TeMIEPaTYPHOT0 HANIOPA

Beruncienue cpeTHEeHHTErPAIbHOTO (CpeaHeIorapu()MUUECKOro) TeMIIEpaTypHOTo Haropa
B OXJIaJUTENe 1EIecO00pa3HO MPEABAPUTENILHO OCYIIECTBUTh Ul CXEMbI HPOTUBOTOKA M JIMIIb,
3aTeM BHECTH B HETO MOIPaBKY &1 < | Ha OTKJIIOHEHNE PEaTbHOM CXEMBbI JIBUKEHUS OT IPOTUBOTOKA.
HpI/I 9TOM PCKOMCHAYCTCSA BHAYAJIC 1/1306paSI/ITI> I HarlIAAHOCTU CXEMY IMMPOTUBOTOKA € YKa3aHUEM
Ha Hell (pakTHYECKUX 3HAUYEHUil Temmeparyp.

N3 cxeMbl HECIIOKHO YOEIUTHCS, YTO MAaKCHUMAJbHBINH TEMIEpPAaTypHBIA HAMop (6 UMeEEeT
MECTO Ha ropsiueéM KOHIle TermjaooOMeHHHMKa U paBeH tB' — £K', a HauMeHbLINI TemIepaTypHbIi
Hanop tM - Ha X0JI0THOM €ro KoHIIe, Iie oH paBeH tB" — LK.

t,=ty—t,''=17514-18=157,14
ty=tg'"—t,'=20-15=5

JUis TpoOTHBOTOKA M MPSIMOTOKA cpeaHenorapuMuU4eckuil TeMmIepaTypHbIH Hamop

OTIPENIENISIETCS TI0 BBIPAYKEHUIO

t,~t _ 15714-5 _, ., @7

t..=
cP t (157,14)
In| -2 In
t,, 5

C yuerom nonpasku &f = 0,9...0,94 Ha cMenIaHHBINA TOK
tep =tepre, =44,13-0.92 = 40,60 (2.8)
BbiuuciieHne NOBEPXHOCTH TEMJIO0OMEHA
TemnoBoii pacdeT 3aBepiIacTCsl ONpeAeTICHHEM pPacdeTHONH MOBEPXHOCTH TeIriooOMeHa
anmapara F, v? 13 ypaBHeHHs TeIIIONepeIadH:

~ Q  395618-10°
kt.,' 283,85-40,60
2.3 KoHCTPpYKTHBHBII pacyeT BO3AyX00XJAIUTe/Is KOMIIpeccopa
OmnpeneneHre KOHCTPYKTHUBHBIX XAPAKTEPUCTHK BO3AYXOOXJIAJUTENS LEIeCO00pa3HO
IIPOBOAMTH B CIEAYIOIIEW IOcienoBaTesbHOCTH: <«OKnBoe cedeHue» [uisl mpoxona Boabl Foc
HaXOJUTCS UCXOJS U3 JaHHOTro pacxoja Bojbl Gy, ee ckopocTu W, U ee IUNIOTHOCTH pie . Haxoaum
CyMMapHO€ ceueHHUe TPyOOK:

= 34,33 12 (2.9)



G 29,004

Fi= X = =0,0323 »? (2.10)
P W, 9982-09
3TO ceueHme onpeaessieT YUCao TPyOOoK, 00bEANHAEMBIX B OIMH XOJI IO BOJIE:

N = 4-F, B 4.0,0323
' r.d,? 7-0.0122
[TonyyeHHoe 3HAYCHUE OKPYIVISIOT JO OJIMDKAWIIEro IeJOYHCICHHOTO 3HaueHus. «OKuBoe
CEUYEHHE» ISl IPOX0/1a BO3/1yXa OMPEACIISICTCS aHAJIOTMYHO:
Gy 25
FB = =
ps Wy 0,869-10
3aTem nmpopabaThIBAIOTCS ABa BapUaHTa KOMIIOHOBKH armapara ¢ pacrojioKeHHuEM TpyO B 2
u 4 xona o Boje (ZK =2, 4) u o0ImmM 9uciioM TpyOOK:
Nygp =2Z,.-N, =2-286=572 (2.13)
Nga =2, N, =4-286=1144

JlnvHa TpyO B Ka)KJJOM BapuaHTe:

= 285,46 = 286 (2.11)

=0,2729 12 (2.12)

Lo AP 433 0
r-d,-n, -0014.572
Lo AP 43433 o

~z-d,-n, x-0014.1144
Huamerp TpyOHOTO My4Ka B Ka)KJIOM BapHaHTe:
D',=n,,” S, =572.0,028=0,67, m
D', =n," .S, =1144°.0,028 = 0,947, m
PaccrosiHre Mex a1y neperopojikaMu o Bo3ayXy:
F d 0,2729 0,014
h,=—2.1--"|= 11— =0,204, m
D', S, 0,670 0,028
_ R 1_d_H _0,2729 1- 0,014
D', S, 0,947 0,028
Ecnmu pnuHa TpyOOK TemIooOMEHHHMKA OKa3anach HE KPaTHOW PpacCTOSHUIO MEXIy
neperopojakamu h, ee OKpyIisioT 10 Onwkaiiiiero 6osbinero 3uauenus L, kparaoro b. Tem cambim
o0ecrieynBaeTcs 3amac MOBEpXHOCTH TEMJI000MeHa Ha cliy4yail ee 3arpsi3HeHMsL.
W3 nByx BapHaHTOB KOMIIOHOBKH (2-X U 4-X XOJOBOW IO BOJE) BBIOMPAIOT TOT, B KOTOPOM
Kod(pUIMEHT 3amaca MO TMOBEPXHOCTH Onmxe k omnrtumansHomy (1,2...1,3), a cam ammapat
KOMIIaKTHEE.

h, j: 0,144, m

FI 1
F' L' 2738
K3(4):F—_—=2—73=1,003

m
Bri6upaem BapHaHT ¢ 4EThIPbMS 3aX0/1aMHU.
[Tocne 3TOrO ONMpEAENAIOTCSA OCTATBHBIC XapPaKTEPUCTHKHU TETNIOOOMEHHHKA.
Yucno X010B 1O BO3AYXY
L' 2,738
g=—=—-—=27
h 0,144
oTpezieNiieM PacIoyIoKeHHE MaTpyOKOB JUIsl MOABOJA M OTBOJAA BO3AyXa: IMPU YETHOM YHCIIe
XOJIOB MATPYOKH pacrojararoTcs ¢ OJHOW CTOPOHBI KOpITyca ammapara, MPUd HEYETHOM C Pa3HbIX
CTOPOH.
Hucno neperopoaok o BO3AyXy



k=Z,-1=26

Huamerp xopiryca D mpruHHMAaeTCss HECKOJIBKO OOJIbINe, YeM JUaMeTp TPYOHOTo ImydKa:
D=D+2-S,=0,28+2-0,028=0,333, m

HI/IaMeTp IIOABO AN X Hany6KOB JJI1 BO3AyXa IPUHUMACTCA OPUCHTHPOBOYHO paBHBIM
d >F,> =F," =0,2729"° =0,5224~ 0.50 .

Kpurtepuu oneHku npakrudyeckux pador Nel-16:

MakcuManbHOE KOJU4YeCTBO 0amioB — 3.

OdopmiieHre oTyeTa CO BCEMH pacueTaMy COTJIacHO TpeOoBaHusM - 1 Oaia;

3amuTa paboThl - 2 OaJIJIOB.

He 3auteno: cTyaeHT He BbINOIHWI Jabopatopuyto padoty. Konnyecto 6amios — 0

7.2.4. BaHK TeCTOBBIX 3aJaHUH JIJIAA POBeAeHUsI TECTUPOBAHUI

Ha3Banue 6anka tectoBeix | Kon-Bo 3amanuii B Pa3paborumnku
3a1aHUI OaHKe TECTOBBIX
3a1aHUI
OCHOBBI THJIPABIIUKHU U .
P 500 Cwmonenckuit Bukrop Bnagumuposuu
TEPMOJIMHAMUKHI
PersiameHT npoBeeHUs TeCTHPOBAHMIA
HasBanue Ganka Kon-Bo 3ananui, Homepa n Kon-Bo Bpems Ha
TECTOBBIX 3a/1aHUI MPEIbSBIAEMBIX HaUMEHOBaHMS 3aJJaHUi | TECTUPOBAHUE,
CTYICHTY pasziesnoB Tecra B pazJiene MUH.
OCHOBBI THIPABIINKH 50 Monyis | 250 60
Y TEPMOJIMHAMUKHU Monyns 2 250




7.3. OueHo4Hble CpPeACTBA IJIA NMPOMEKYTOUHON ATTECTAIMH MO WUTOraM OCBOEHUSA

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

CemecTtp 6

Ne

=
S~
=

Bomnpocsl k 3a4eTy ¢ OLeHKOMH (YCTHO)

OHpeI{GJ’IGHI/IC MEXaHHUKH )KPII[KOCTGIZ M ra3oB. KJ'IaCCI/I(bI/IKaI_II/IH )I(H,HKOCTGﬁ U ra3o0B

OcHOBHBIE (U3MYECKUE CBOMCTBA )KMIKOCTEH U ra3oB. ['a30BbIe 3aKOHBI

CuJibl, IEWCTBYIOIINE B KUJIKOCTU

['mapocTaTHdecKkoe JaBJIEHUE U €r0 CBOMCTBO

JlnddepennnanbHoe ypaBHEHNE TOKOSIIIEHCS )KUIKOCTH

OcHOBHOE YpaBHCHHUEC TUAPOCTATUKHU B I10JIC 3EMHOT'O TATOTCHHUA

[loBepxHOCTH paBHOTO JaBieHus. 3akoH [lackamns

Bubl 1aBiaeHuUs. Cuia JaBJICHHA ) KHUAKOCTH Ha INNIOCKUEC U KpHBOHHHeﬁHLIe IMOBCPXHOCTHU

IR N0~ wN) =

OTHOCHUTEJIbHBIN TOKOM KUJIKOCTH. 3aKOH Apxumesa

=
o

. |PaBHOBecHe ra3oB. OCHOBHbIE YPaBHEHUSI

-
-

. |OcHoBHEBIE MOHATHS KHHEMATUKA KHUIKOCTH

=
N

. |OcHOBHEBIC DITEMEHTHI TOTOKA HBH)KYHJGIZCH KHNIKOCTH

=
w

. |Buabl ABHKEHUS )KUIKOCTH

H
o

. [YpaBHEHUE HEPA3PBIBHOCTH ITOTOKA

=
(€]

. [ uddepennmansHoe ypaBHEHUE TBUKEHUS HEBSI3KOM KHUJIKOCTH

=
D

. |OG1iee ypaBHeHUE 3HEPTUM B HHTETpaIbHOM (hopme

-
\l

. |OcHOBHOE ypaBHEHHE OanaHca TUIpaBINYeCcKuX napaMeTpoB (ypaBHenue J[.bepuyin)

[EY
[00]

. [l'eomeTpuueckas 1 YHEpPreTuYecKast HHTepnperanus ypasHenus /1. bepaynnu

-
©w

Dopmel npencraBicHus ypaBHeHUs Jl.bepHymnu s MOTOKa pealbHOM  KUIAKOCTH.
YpaBHeHue bepHyiun 1715 3JIEMEHTaApHON CTPYHMKHU HEBA3KOM CKUMAEMOM KUIKOCTH

20.

PexxumMbl  TeUeHHMS KHUAKOCTH, OCOOEHHOCTH CYILECTBYIOIIMX PpEXHUMOB, KPUTEPHU
Petinonnaca

21.

Buabl rupaBIMdecKuX CONPOTUBICHUN. PU3HUECKUE XAPAKTEPUCTUKU THAPABINYE-CKUX
CONIPOTUBJICHUI

22.

ConpoTuBJICHUE 10 JJIMHE NPH ABWKEHUH B IMIIMHAPHUUECKON TPyOe MPH CYIIECTBYIOIINX
[pexuMax

23.

Dopmyna Jlapcu-BeiicOaxa, ee puznueckuil cMbICa

24,

TeueHne XHUIKOCTM B THAPABIMYECKH IJIAJKUX M IIEPOXOBAThIX TpydOax. [IBmkeHue
PKHJIKOCTH B TpyOaxX HEKPYTJIOro CeUeHHs

25.

MecTHBIE TUIPABINYECKUE CONPOTUBICHUA. DPOPMYIIBI ONIPENEIICHUs IOTEPH HAIopa MpU
[TPOXOKJICHUM >KUJIKOCTH 4epe3 MECTHbIE IMperpaabl B TpyOONmpoBoAax. DKBUBaJEHTHAS
TUIMHA

26.

3aBUCUMOCTh KO3 GUIIUEHTa MECTHOTO COMPOTHUBIICHUS OT uncia PeliHonbaca

27.

Knaccudukanus Tpy6onpoBonoB. ['uapaBnudeckuii pacueT KOpOTKOTro TpyOOIpoBoia

28.

[ 'mapaBIUUECKHil pacyeT IJTUHHBIX TPYyOOTIPOBOIOB

29.

['uapaBnuuecknii yaap, @U3M4ecKuil CMBICT U pacueTHbIE (POPMYJIbI




Ne i/

Bonpocsl k 3a4eTy ¢ OneHKoi (YCTHO)

30.

lcTeueHne )KUIKOCTH U3 OTBEPCTHUS B TOHKOW CTEHKH. OCHOBHBIE pacueTHbIC (POPMYIIbI

31.

3aBUCHUMOCTh KO GUIIMEHTOB UCTEYeHUs OT uncia PeliHonbaca

32.

lcTeuenne U3 HacaaKOB, BUABI HacaAKOB. OCHOBHBIE pacueTHbIC (JOPMYITbI

33.

lcTreucHue IIpu NEPpECMCHHOM HAITOPEC U 110 YPOBCHBb JXUIAKOCTH

34.

OO01Ke MPUHIHIIBI TOA00MS HU3UIECKUX SBICHUI

35.

Y cnoBust o100 THAPOTMHAMUYECKUX SIBJICHUI

36.

(OCHOBHBIE KPUTEPUU THAPOAMHAMUUYECKOTO 000U

37.

MaciTaObl MOJICIIMPOBAHUS

38.

TennoTexXHUKa U e¢ POJiIb B HApOJHOM xo3sicTBe. TexHuueckas TEPpMOJHAMUKA U UX FHOCC&pHP'I.

39.

(OCHOBHEBIC TCPMOANHAMHUYCCKUEC MMapaMETPbl COCTOAHUA pa60qer0 TCIIa. TepMI/I‘IeCKOC YPaBHCHUC
COCTOSHUA.

40.

Tepmonuuamudeckuii mporecc. OOpaTuMbie M HEOOpPaTHMBbIC NPOIECCHL. TepMoauHaMHUYECKas
CUCTEMA.

41.

Terora u pabota Kak (GOPMBI Mepeayn SHEPrud. AHAIUTHYECKOE BBIPAKEHHE M TpauvecKoe
M300paKeHue.

42.

AHATNTHYSCKHUE BBIPpXKCHUA I magama TCPMOAUHAMUKU.

43.

Bropoe Hauano TepMOJMHAMHKH, BTOPOH 3aKOH TepMOIUHAMUKU. L{MKIIBI psiMbIe 1 0OpaTHEIE.

44,

l1ncanbHBIC Tra3bl, UX CBOMCTBA U YpPaBHEHUE COCTOSHUA.

45,

BHYTpeHHSIST SHEPTHS, SHTAIBIMUS U SHTPONHS UICATHFHOTO ra3a, UX BBIUYUCICHHE, X (U3NUIECKUH]
CMBICII

46.

Ter1o0eMKOCTEL UIeaILHOTrO ra3a. Ee BUJIbI U B3aMMOCBSI3b TEIIOEMKOCTEH.

47.

liccienoBanne n300apHOTO Tpolecca.

48.

I/ICCHGHOBaHI/Ie H30XOpHOTr O Mmpornecca.

49,

cciieqoBanme HN30TCPMUUYCCKOIO IMpoLecca.

50.

liccienoBanue aanabaTHOTO Mpoliecca.

51.

3aBHCHMOCTD MEXy TapaMeTpaMu I'a3a B IOJIUTPOIHOM Iiporiecce. PaboTa BHyTpeHHEH 3HEPTHH Y|
TeIuI0Ta IOJIUTPOIIHOIO IIpoLiecca

52.

[TonuTpomHbie npotieccsl. Mx rpaduueckoe nzobpaxenue B I-d; u T-S nuarpammax.

53.

CooTHOIIICHHE napaMeTpoOB B HOJUTPOIIHBIX ITPOIICCCax.

54,

PaGora Temia B MOJIMTPOIHBIX MpoHecCax.

55.

CMmecu NACaJIbHBIX Ta30B. CniocoOnb1 3aJaHusl CMECH. MOHCK}’HHpHaH Macca ¥ ra3oBas IOCTOAHHasA
CMCCH.

56.

OCHOBHBIE ypaBHEHHS Ta30BOT0 MOTOKA. Pacnonaraemas paboTa rasa B IIOTOKe.

S57.

CKOpOCTB HUCTCUCHUA U pacxo/[ rasa.

58.

/IpoccenupoBanue rasa

59.

PaGoTa 1 MOIIHOCTH HA IPUBOJ KOMIIpeccopa. MHOTOCTyeHYaThIi KoMipeccop. Jletanaeps

60.

(OCHOBHBIE 3aKOHBI NACaJIbHBIX T'a30B.

61.

PeanbHbIC Ta3bl U napbl, UX CBOIICTBa U YpaBHCHUC COCTOAHUA.

62.

Corma, mpomueccsl Ipeodpa3oBaHus SHEPTHUU B HUX.

63.

luddyzopsl, mporecchl mpeoOpa3oBaHUs SJHEPTHH B HUX.

64.

ccnenoBanue npotecca apoccenupoBanue. pdext Ixoynsa-Tomcona.

65.

HpHMBIe n O6paTHBIe OUKJIbI, UX HAa3HAYCHUC.

66.

Mneanbnsiii uka Kapuo, ero KII, Teopema Kapuo




7.3.2. Kputepuu 4 HOPMbI OLlEHKH

dopma
NpoBeIeHus!
Cemectp . Kputepuu u HOpMBI OLIEHKH
MPOMEKYTOUHOI
aTTecTaluu
3aueT c OIEeHKOMI 85-100 6amoB mo
(o «OTITUYIHOY HAKOIUTEIILHOMY PEHTHHTY Ha
HaKOMUTEILHOMY 00pa3oBaTeNLHOM MOPTAJIE
pEUTHHTY) 70-84 6aymoB 1o
«XOpOIIIO» HaKOIMUTEIILHOMY PEUTHUHTY Ha

O6pa3OBaTeHBHOM IopTrajc

«YAOBJICTBOPUTCIIBHO»

55-69 0aioB 1o
HAaKOIHUTEILHOMY PEHTHHTY Ha
0o0pa30BaTeIbHOM NOpTaje

«CHCYOOBJICTBOPUTCIILHO»

0-54 6anoB 10 HAKOMUTEIHLHOMY
pEeUTHHTY Ha 00pa30BaTEIIbHOM
nopraie




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA IUTEpPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeTOoHYeCKoe Mmocodue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1| A B Jlenemus, A. A. I'mnpaBnvka ¥ TUAPOIHEBMOIIPUBOL : 2023
Muxatinua, A. A. lleinax ; AAPaBst AP PHBOIL - YueOHHK OBC Znanium
TUIpaBINKa
nox pen. A. B. Jlenemkuna
2 B. B. Bepounkuii, B. M. I'uapo- 1 MHEBMOTIPUBOT ls KOHCTPYKILUHU VaeGHOE ocobHe 2022 SEC Znanium.
ITorocsH, O. H. CokoJIeHKO | TPaKTOPOB U aBTOMOOWIICH
3 Bricouxuii JI. U. [TapameTpsl MpO10JIbHO-0THOPOAHBIX YuyebHoe mmocodue 2022 ObC "Jlanp"
OCPETHCHHBIX TYpOYJICHTHBIX TOTOKOB
4 H. U. Cazanos, A. T'. 9BC
Cxuptnamze, B. U. IBanoB | I'mapasnuka YuebHuk 2022 "ZNANIUM.CO
Mll
5 | 3. X. 3amanees, B. H. OCHOBBI THIPABIIMKY U TEIUIOTEXHUKH yuebHoe rnocobue 2022 OBC "Jlanp"
ITocoxun, B. M. Yedanos
6 | Ilerpos, A. 1. TexHnueckas TEpMOAMHAMUKA U VY4uebHuk 2023 OBC "Jlanp"
TeTIoneperaya
7 | Ulapos, 1O. 1. TepMonnHaMuKa 1 Teronepesaya VY4uebHuk 2019 9bC
"KoHcynbpTaHT
cTynieHTa"
8.2. lonotHuTEIBHAS IUTEPATYPA
Tun (yueOHHK, yueOHOE KOHH%CTEO B
HAYYHOI
Ne nocodoue, yueoOHo-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJi0BoK) I'ox u3panus ondamorexe /
n/n MeTOAuYECKOe mocodue,
HaumenoBanue

NPaKTHKYM, AP.)

IBC




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n METOANYECKOe Iocodue,
HpPAKTHEYM, Ip.) HaunMeHoBaHHe
P » AP 3BC
1 3yiikos A. JL. I'mapasnuka: T. 1. OCHOBBI MEXaHUKHU VeBHIK 2014 SEC IPRbooks
KUIKOCTH
2 HosuxoBa A. M., 2014
Kynpssues A. B., MexaHUKa >KHAKOCTH U ra3a YuyebHoe mmocodue OB5C IPRbooks
WBanenxo Y. U.
3 | I'mprunos A. 1. MexaHuKa KUJKOCTH U ra3a (THApaBIHKa) YyeOHuk 2014 OBC Znanium
4 An I'. B. i % 2013
€KCeeB , BuptyanbHbIii 1a00paTOpHBINA PAKTUKYM VaeGioe mocobie SEC IPRbooks
bpunenko U. 1. 0 Kypcy «MexaHuKa KUIKOCTH U ra3a
5 | Kpectun E. A. PereOHUK 10 ruipaBinke VYueOHoe mocodue 2014 ObC IPRbooks
6 HUBanenxo U. U I'mopasnuka YuyebHoe mmocodue 2012 IbC
o P "IPRbooks"
7 Kynunos B. A. Temnorexuuka YuyebHoe mocodue 2015 OBC Znanium.
8 )Kypalieu U.b., KoHcrekT nexnuii o TeIioTeXHUKeE YyebHoe rmocobdue 2016 9BC "IPRbooks"
Mamnoiinuna C. 3.
9 | Mupam A. O, TexHnueckas TEpMOINHAMUKA. 9bC
IIaBienxo B. A. TemnomaccooOMeH VyeGHOe mocobue 2017 "KoncynbTant

cTyneHra"




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX

CHUCTEM

— WebofScience [DnexkTpoHHBIH pecypc|: MyabTHIUCIUIIIMHAPHAS pedeparuBHas Oaza
nanubix.  — Philadelphia: ClarivateAnalitics,  2016—-. —  Pexum  mocryna:
apps.webofknowledge.com. — 3ar. ¢ skpana. — 3. pyc., aHrL.

— Scopus [DnekTponHbIi pecypc]: pedeparuBhas 6a3za manubix. — Netherlands: Elsevier,
2004—. — Pexxum noctyma: scopus.com. — 3aril. ¢ 3kpaHa. — S3. pyc., aHrI.

— Elibrary [DnekTpoHHBIi pecypc]: HaydHas djeKTpoHHas O6ubauorexka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ a3kpana. — SI3. pyc., aHr.

— SpringerLink [DnexTponHblit pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842—. — Pexxum nocrymna: link.springer.com. — 3ari. ¢ skpana. — SI3. aHr.

— ScienceDirect [Onextponnslii  pecypc]: KOJUJICKIIUS ~ DJEKTPOHHBIX  KHUT
usnarenscrBa Elsevier.  — Netherlands: Elsevier, 2018-. — Pexum  mocryma:
sciencedirect.com. — 3aru. ¢ 3kpaHa. — 53. aHrII.

8.4. [lepeueHb MPOrPaMMHOIO0 o0eceYeHHu sl

Ne Hanmenosanue IO PexkBU3UTHI uoron:)pa
n/n (nata, HOMep, CPOK JeHCTBHUA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc

JIeHCTBUS — OECCPOYHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JeNCTBHUS — OEeCCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok
JefcTBUS — 6eCCPOUHO

w

AdTHILIaruat

985/2016 ot 06.10.2016

4 | Mirapolis Human Capital Management

JMIIEH3UOHHBIHN JoroBop Ne 234/10/21-K
ot 19.10.2021, cpox aewcTBHs — 10
01.03.2022

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS

06pa30BaTeJ’leOFO npomecca mo TMCHUMIJIMHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
NMOMeIIeHUH ISl CAMOCTOATEIbHOMI

padoThl 00y4yaommxcs (HoMep ayAUTOPUN)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

Bb-209. Yuebnas aynutopust 1Uisi IpOBEACHUS
3aHATUM  JIGKIMOHHOTO  THMA.  Y4eOHas
ayIATOpUsl s IPOBENCHMS]  3aHATUHN
CEeMHUHAPCKOTo TUMa. Y4yeOHas ayAuTOPHs JUIs
KYpPCOBOTO IPOEKTHUPOBAHUS (BBIMOIHEHUS
KypCOBBIX paboT). YueOHas ayauTopus I
MIPOBEJIEHUS] TPYNIOBBIX U WHIUBUAYAIbHBIX
KOHCYJIbTAllMi. YueOHas ayauTopus JAjs
IIPOBEJCHUS 3aHATHN TEKYIIEr0 KOHTPOJIA H
IIPOMEKYTOUYHON aTTECTALUU.

Crotbt YYCHUYCCKUE JIBYXMECTHBIC
(MOHOOTIOKH), CTON TMpemnoaBaTeIbCKHM,
CTYJI MPEToJIaBaTeIbCKui, Kadeapa, JocKa
aynuTopHas (MeJoBasi), JKpaH.

2 | C-304. JIaboparopus "I'mapoaunamuka.

Cron MPENOJaBATEIbCKHIA, Crobl




HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
n/n | MPaKTHYeCKUX U JIa00paTOPHbBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOHast ayuTOpus AJisl IPOBEICHUS YUYEHHUYECKHe, CTYlbs, IKad, 1gocka
3aHATUI CEMHUHAPCKOTO THIIA. ayautopHasi, ruapocrena ['C-3, creHn k
VYyeOHast ayuTopus AJis KypcoBOTO na0. pabore, MOKapHBIN LUK,
MIPOEKTUPOBAHHUS (BBITIOJTHEHUS KyPCOBBIX OTHETYIIUTEIIb, K031
pabor).
VYuebHas ayIuTOpHs I IPOBEICHUS
IPYNIOBBIX U UHAUBUIYaAIbHBIX
KOHCYJIbTALIUI
YyeOnass ayautopus JJis  HPOBEACHHUS
3aHATHN TEKYIIIETO KOHTPOJIS u
MIPOMEXKYTOUYHOM aTTeCTaIuu.
C-301. JlaGopatopuss "T'mapaBnuka wu | Ctomel  mpernonpaBarenbckue,  CTOJBI
TUIpaBIMYECKUE MAIIUHbI" YUEHUYECKHUE, CTYJbs, paauaTop, I0CKa
ayJIUTOpHasi, CTeH] K J1ab. pabore Ne7-11,
creHn K J1ab. pabore Ne6, crennm k mad.
3 pabore No5, crenn k mab. pabore Ne3,
JIEMOHCTpAIIMOHHAsl HACOCHAasi YCTaHOBKA,
creHa K nab. pabore Ne2, mkad, mkad
MeTaJUIMYeCKUH, CTeHT K J1a0. pabdore Ned,
MTO>KAPHBIN SALUK, KATO3H.
C-302. JlaGopatopus "Tepmonunamuka u | CTonsl — mpenojaBarenabckue,  CTOJBI
Tertonepenaya'. YYCHHUYECKUE JIBYXMECTHBIE, MIKad, TOCKa
YyeOnass ayautopust JUis  TPOBEICHHS | ayJUTOpPHAs MeNoBas, 3. IIUT, CTYJbS,
3aHSATUN CEMUHAPCKOTO THUIIA. CTeHJBI K  JabopaTopHBIM  paboTam,
YyeOHass  ayauTopusi AN KypCOBOTO | KOMIPECCOp, BEHTHIISALMS, OTHETYIIUTENb
MPOEKTHPOBaHMs  (BBIMOMHEHHMsST KypcoBbix | OITY-2_02.
4 | pabor).
VYueOHas  aymauTopus IS TPOBEACHUS
TPYMIOBBIX u WHIUBUIYaIbHBIX
KOHCYJIbTAIIUI
YyeOHass ayautopust Ui TPOBEICHHS
3aHATHN TEKYIIIETO KOHTPOJISI u
MIPOMEXYTOYHOMN aTTeCTaIuu.
b-214. Jlaboparopus "I"a3oBast tuHamuka" CTeJJIa)K C HarJIAOHBIMM  TIOCOOMSIMH,
CTeNNaXX ¢ JabOpaTOPHBIMU TOCOOHSIMH,
BaKyyMHBIH TPHUBOJI, CTOJBI YICHHYCCKHE
JIBYXMECTHBIE (MOHOOJI0KN), JocKa
5 ayJIMTOpHas, TypOOKOMITpECCOp,
BaKyyMHasl 3aCIIOHKA, BaKyyMMeTp,
HarJIs gHbIe mocoous, CTOJI
MPernoaaBaTeNbCKUA, CTYN
IIPENO0/1aBaTEeIbCKUM.
b-212. KomnbloTepHblii kiacc. Yd4eOHas | CTOJIBI yYEHMUYECKHE, JT0CKa ayIUTOpHas,
g |@yauTOpHs IS TIPOBEZCHHS 3aHATUHN | CTOJ MpenoaBaTeNbCKUiA, CTY/bs

JEKIMOHHOTO TUTA. YueOHasi ayAuTOpHsl s
MPOBEJICHUSI 3aHATUW CEMUHAPCKOI0 THIIA.

VUEHUYECKUE, CKaHep, MKa] KHIKHBIN,
I1K, nocka ayauropHas (MenoBasi)




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs
NPAKTHYECKUX U JIAa00PATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

VYyeOnast ayautopust i HPOBEACHUS
nabopaTopHbIX paboT. YdueOHas ayauTopus
TUISE KypCOBOTO MPOEKTUPOBAHMUS
(BBITIOJIHEHUST KYPCOBBIX pabor). YueOHas
ayTUTOpHUSl Ui TPOBEACHUSI TPYIIOBBIX U
UHIUBUAYAIBHBIX KOHCYJIbTaLUKW YueOHas
aymquTOpUsl  JUISL  NPOBEINCHUS  3aHATHIA
TEKYIIET0 KOHTPOJS ¥  IPOMEXKYTOUHOU
aTTecTalluu.

Bb-208. YuebHas aymuTopust sl TIPOBEACHHUS
3aHATUNA  JIGKIMOHHOTO  TUMa. YueOHas
aymUTOpUsSL  JUISL  TIPOBEICHUS  3aHATHMA
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus s
KYpPCOBOTO IPOCKTHPOBAHUS  (BBITIOTHCHHS
KYpPCOBBIX paboT). YueOHas ayauTopus Ui
MIPOBEJICHUS] TPYIIIOBBIX M WHIMBUIYATbHBIX
KOHCYJIbTAIlMi. YueOHas ayJauTopus s
MIPOBEJICHUS 3aHITUN TEKYIIET0 KOHTPOJS H
MIPOMEKYTOYHOW aTTECTAIIHH.

Croutbt YYCHUYCCKUE JIBYXMECTHBIC
(MOHOOJIOKH), CTOJ TPENOIaBaTEeIIbCKUM,
Jlocka aynutopHas (menosasi), ctyi, ABC
J1-30-37, nacrennbie 1iakatel, JIBC B-2,
JIABC 3uJl 130, ABC A3JIK412, IBC
BA31111, 6mox xaprep B cbope PIIJI,
HarJSIIHOE nocooue "[llaTynsr",
ra3oTypOMHHBIM  JBHUraTellb, PEAYKTOP
I'TH, osnextpuueckuit crtenn "Cucrtema
OoXJaxJeHus",  JIEeKTPUYECKHH  CTEH]
"Cucrema cmaszku", PIIJI, JIBC BA3 2108,
HarggHoe nocooue "KoneHuarele Bajbl",
HarnsigHoe nocodue "[lopuHu" crennaxu
¢ y3namu u arperatamu JIBC

I'-401. TlomemeHune A CaMOCTOSTENBHOM
paboThI CTYICHTOB

Croibl YYEHHUYECKHE, CTYJIbs
yuenndeckue, [IK ¢ BeIxomom B ceTb
WNHTepHer
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