MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
(enepanbHOE roCyAapCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEIKICHHE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUIA TOCYIAPCTBCHHBIN YHUBEPCUTET»

b1.b.16

(uHOexc OucyuniuHot)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

OcHoOBBI IT'HaApaB/JIMKHA H TEPMOAHHAMUKHU

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HalIpaBJICHUIO IOATOTOBKHU
15.03.01 MammHocTpoeHune

HaIpaBJIEHHOCTH (TIPOdUIIB)
CoBpeMeHHbIE TEXHOJIOTHYECKHUE NMPOLeCChl U3TOTOBJIEHUS eTajlell B MAIIMHOCTPOEHUH

dopma o0ydeHusI: 3a09HAs
I'on Habopa: 2020
O6mras TpynoemkocTts: 2 3E

Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Kype 3
@®opma koHTpOJIsA | 3auer Hroro

Bun 3ansiTuit

Jlekuun 4 4
JlaGopaTopHble 4 4
[TpakTuyeckue 0 0
PykoBoJCTBO: KypcoBbie paboThl (poekTsi) / PI'P 0 0
ITpoMexyTouHas aTTecTalus 0,25 0,25
KoHnrakTHas pabota 8,25 8,25
CamocrosTenbHas paboTta 60 60
KoHTpoan 3,75 3,75
Hroro 72 72




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

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

(Oondicnocmy, yueroe 36anue, cmenetsb, Pamunus 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
15.03.01 MamuHocTpoeHue

Cpok neiicTBus padoueii mporpaMMsbl AMCHHUIIHHBI 10 «31» aBrycra 2025 r.
COI''TACOBAHO
3aBenyrommii kadenpoit «CBapka, 00paboTka MaTEPHAIOB JaBIEHUEM U POJICTBEHHBIE MTPOIIECCHI

« » 20 T. B.B. Exb1ioB

(noonucs)

YTBEPXIEHO

Ha 3acenannu xadenps
<<3HepF€TquCKHe MalIHbI U CUCTEMBI YIIPABJIICHU )

(mpotokoun 3acemanus Ne 1 ot «01» centsops 2020 r.).

MNopnucaHo uudpoBoi noaANuChIo:

CmoneHCcK BUKTOP cuonenckuin Bukrop

Bnagumumposnu
Bnagnmuposuy [laTa: 2023.11.07 15:24:16 +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
npeamectpytomiee: [laiika matepuanoB, Teopust cBapouHbIX MporieccoB, OCHOBBI Hay4YHBIX
HUCCIIEIOBAHUMN.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie
pMupy NHaukaTopsbl 10CTHAKEHUS

KOHTPOTHPYEMBIE KOMIIeTeHIM i Ilnanupyemblie pe3yabTaThl 00yUYeHHS
KOMIIeTeHIUU N Py pesy y
(Ko 1 HAMMEHOBaHUE)
(K01 1 HAMMEHOBaHNE)
OIIK-1. YMmenuem - 3HaTh:
HUCIOJIb30BaTh OCHOBHEIE —  OCHOBHBIC 3aKOHOMEPHOCTH
3aKOHBI €CTECTBEHHOHAYYHBIX PaBHOBECHOTO M IMOJBHKHOIO COCTOSHHS
JQUCLIAIUINH B JKUJIKOCTEH M ra3oB, SBISIOIIMXCS 0a30it
pogecCHOHANTBHOM UL CIIOCOOHOCTH K KOHCTPYKTHBHOM
JESITEIbHOCTH, IPUMEHSATH JIEATEIIBHOCTH;
METOZbI MaTEMATU1CCKOT'O — OCHOBHBIC 3aKOHBI M OCHOBHEIC (PH3HKO-
aHalli3a 1 MOZICIMpOBaHUs, MaTeMaTUYECKHUE MoAenun nepeHoca
TEOPETUIECKOTO U TEILIOThL u Macchbl s
JKCIIEPUMEHTAIILHOTO npo(eCCHOHANBHOM JCSITEIBHOCTH.
HCCJICJOBAaHUS VYMeTh:

— paccudTaTh BIMSHHE CHJIBI JIQBJICHUS
KUJIKOCTEH ¥ Ta30B Ha pa3luYHbIC
MOBEPXHOCTH; TIPOU3BECTH H3MEPEHHUS
THIIPABINYECKUX IapaMeTpoB npu
PaBHOBECHOM M MOJIBUXKHOM COCTOSIHHUSX;

—  WCIOJIb30BaTh  (DU3UKO-MATEMATHYECKHI
ammapar Uil pemeHus  1poOiieM
TEpMOAMHAMUKN M TerioMaccooOMeHa,

BO3HHMKAIOIIHAX B xoJe
poheCCHOHATBHOM IeATEITBHOCTH,
—  IOHWMATh CYIIIHOCTb MIPOIIECCOB,

MPOUCXOOAIIMNX TPU IBHKCHUHN KUJIKOCTU
H rasa B Ppa3JIMIHbIX WHXCHCPHBIX
yCTpOMCTBaXx.

—  COCTaBWTH ypaBHEHHE OanaHca
SHEPreTUUYeCKUX M  T€OMETPHUYECKUX
MapaMeTpoOB B YCIOBHSX PABHOBECUS H
JBIDKCHUSI )KUJIKOCTEH ¥ T'a30B;

—  paccuuTaTth MMOTEPH JABJICHUS NPHU MOoJade
KHUJIKOCTEH B JIO00W THIPaBIUYCCKON
CHUCTEME;

— IIPOU3BECTH TUAPABIMYECKUI  pacder
TpyOOIIPOBOAOB TOAAYH KUAKOCTEH.

—  TPUMEHATH MaTeMAaTHYECKHE METOJBI TIPH
pemeHny TpodecCHOHANTBHBIX 3a/1a4.

—  TIOJIb30BAThCA CIPABOYHOM JHUTEPATypOn
o HaIPaBJICHUIO cBOeH




®opmupyemblie H
KOHTPOJIHpYyeMble
KOMIEeTeHI[HH
(Ko 1 HAMMEHOBAHNE)

HNHAMKATOPBI JOCTHKEHUS
KOMIIeTeH UM i
(Ko 1 HAMMEHOBaHNE)

IInanupyemMsble pe3yJbTaThl 00yUeHHs

PO eCCHOHAIBHOMN JESITEIPHOCTH.

Bnanerts:

— MeTofaMH pacueTa THIPOAUHAMHYECKHX
U Ta30JMHAMHYECKHX IPOIECCOB IIPH
KOHCTPYHPOBAHUH U COBEPIICHCTBOBAHUH
paboTsl  00BEKTOB  TpO(hecCHOHATBHOM
JIeATEILHOCTH.

—  OCHOBaMH 9KCIIEPUMEHTAIILHOTO
WCCIIEIOBAaHUSl THAPOAMHAMHUYECKUX U
ra30AMHAMUYECKHX MTPOIIECCOB;

— crnocobamMu, MpoleaypaMH U MpoLeccaMu
MOJIETTMPOBAHHUS THAPO-
ra30ANHAMHYCCKUX SBICHUH;

— MeToJaMH MaTeMaTHYeCKOTO aHalu3a M
MaTeMaTHIecKoro (KOMIIBIOTEPHOTO0)
MOJICTIMPOBAHMS,  TEOPETHUECKOTO |
9KCIIEPUMEHTAILHOTO ~ HMCCIIEIOBAaHUS B
TEepMOAMHAMUKE U TEIIOMAacCOOOMEHe

—  HaBBIKAMH orpeieIeHus BEJINYUH,
XapaKTepU3yIOLINX TeroGu3nIecKue
CBOMCTBa TEPMOJMHAMHUYECKOTO pabouero
Tena




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Mopayas (pa3aen)

Bun
y4eOHoM
padoTHhI

HaumeHoBaHHE TeM 3aHATHIA
(yue6Hoii paGoThI)

Kype

Oo0beM, 4.

banabl

HNHTepakrTuB, 4.

DopMBbI TEKYLIET0
KOHTPOJIst
(HauMeHOBaHHe
OLICHOYHOI'0 CpecTBA)

Moayab 1 «OcHOBBI
TUAPABIUKID)

Jlex

Bsenenne. PA3JIETI 1:

1. OcHoBHBIE TOHATHA U ompexaeneHus. OCHOBHBIE
(u3mgecKkre CBONCTBA KHUIKOCTEH U Ta30B;

2. 3aKOHOMEpPHOCTH  ruapoctatuku.  Cusbl,
JNEHCTBYIOIIUE B OJKUAKOCTH. | MApOCTaTHYECKOE
JTABIICHHUE U €TO CBOWCTBA.

3. NuddepeHnunansupie ypaBHCHUS THIPOCTATUKH.
IloBepxHOoCTH ypOBHsA. PaBHOBecuss XHUIKOCTH B
T10JIe 3eMHOTO TArotenus. 3akoH [lackars.

4. JlaBnenue HKUJKOCTHU Ha  pa3IU4YHbIE
reOMETPUUECKHUEe TOBEPXHOCTH. DMIOPHI JaBJICHUH.
3akoH Apxumena.

5. PaBHOBecue razoB. OCHOBHBIE YPaBHEHHUS U
MTOBEPXHOCTH YPOBHSI.

6. OCHOBHBIC MMOHATHS KHHEMATHKH JKUIKOCTH:
pacxoJl, MTHOBEHHASI U CPEIHSAS CKOPOCTb, JIMHUS
TOKa, TpyOa ToKa. Y paBHEHHE HEPA3PHIBHOCTH.
OcobeHnHocTH TYpOYJICHTHOTO U JAMUHAPHOTO
TeueHus )xkujkoctu. Yucno PeltHonbaca

Tecr.
Bomnpocs! k 3a4ery.

JIab

OnbITHas JeMOHCTpaNus ypaBHeHUs bepHysum.
N3mepeHue napaMeTpoB BXOAAIMX B ypaBHeHUE /.
Beprynnun

20

Jlaboparopnas pabota
Nol.

JIab

Ou3nuecKue XapaKTepUCTUKH THIAPABIMIECKIX
comnpotusieHuil. Pacuet Tpy6onpoBoioB.

20

Jlaboparopnas paboTa
No2.

Cp

Pacuer  3amau.  CamocTosiTenpHOE — HM3ydeHHE

MaTepHaa 1o 31eKTpoHHOMY yaeOHuky. TEMBI:

—  3aKOHOMEpPHOCTHU TUIPOCTATUKH. Cunsl,
JeicTByromue B KUIKOCTU. ['uapocTaTuueckoe
JIaBJICHUE U €0 CBOMCTBA.

—  Juddepenunansuole yYpaBHEHHUS
THJPOCTATHKH. IToBepxHocTn YPOBHSL.
PaBHOBecHs KMAKOCTM B 1OJE€  3€MHOIO

TaroTeHus. 3akoH [lackas.
- METOOAUKHU pacqéTa BIIMAHUA CUJIbI JABJICHUSA
)KI/IIIKOCTCI\/'I 1 ra30B Ha pasnanHe

30

Pedepat no pesynpTaram
CaMOCTOSTENILHOTO
M3YYCHUS MaTepralia
Bompocs! k 3aueTy




Mopayas (pa3aen)

y4eOHoM

Bun

padoTHhI

HaumeHoBaHHe TeM 3aHATHIA
(yue6Hoii paGoThI)

Kype

Oo0beMm, 4.

banabl

HNHTepakrTHs, 4.

DopMBbI TEKYLIET0
KOHTPOJIst
(HauMeHOBaHUe
OLICHOYHOI'0 CpelcTBA)

MIOBEPXHOCTH;

—  M3MEpeHHs TUAPABINIECKUX IIaPAMETPOB MPH
PaBHOBECHOM U MOJIBI)KHOM COCTOSHHSIX;
CYIIHOCTB MPOLECCOB, IPOUCXOISIINX IIPH
JBIDKCHUH KHUIKOCTH ¥ Ta3a B Pa3INIHBIX
MHKCHEPHBIX yCTPOHCTBAX.

Moayab 2 «OCHOBBI
TePMOANHAMMKID)

Jlex

PA3JEJI 2: OcHoBsl TepMoauHaMuku. TEMBbI:
3aKkoHBl TEPMOJAMHAMUKH. YPaBHEHHE COCTOSHUS
nicalbHOrO rasza. @OU3UMYECKUl CMBICI TIa30BOM
TIOCTOSIHHOI.

TemnnoeMKoCTh ra3oB, UX 3aBUCHMOCTh OT XapakTepa
IpoIiecca U COCTOSIHUA rasa.

CMmecu wuacanbHBIX Ta30B. 3akoH JlanbToHa.
CrocoObl 3amanHus Ta3oBoi cMecH. [lapumanbHoe
JIaBIICHHE Ta30B.

BnaxHocTs BO3IyXa. I'noccapuii.
Bnarocomepxanme. CpenctBa M METOABI KOHTPOIIS
BIIAKHOTO BO3/yXa.

I'azoBble mpouecchl. MccienoBanus npoueccos, UX
OCHOBHBIE 3aKOHBl B jauarpammax pv u TS,
Ompe/ieNieHne BEJWYUHBI pabdOThl W  TEIMJIOTHI B
mporeccax.

CpoiicTBa peanpHBIX paboumx Ten. [moccapwuif.
TepmoauHamuueckue TaOIUIBI BOJBI W BOISIHOTO
mapa. Pacder TepMOAWHAMHYECKHX IPOIECCOB
BOJSIHOTO TIapa C IMMOMOIIBI0 TaONHIl M JUarpamMM.
Biiaxxubii BO31yX.

Bropoii 3akoH TepmoguHamuku. Ilpsimoir m
oOpataeli nukn Kapro. [IpuHIMIIBL SKCEpruuecKoro
aHaJu3a.

Tepmogunamuka  moTokoB. Pacuer  ckopoctu
HCTEYCHHUS M CEKyHIHOTO MAacCOBOTO pacxoja s
kputudeckoro pexuma. Comna u  auddysopsl.
[onsarue 06 adpdexre xoymna-Tomccona.
Kommnpeccus ra3oB u mapoB. Pabora 3aTpaunBaemas
Ha NPUBOA  OJHOCTYIEHYATOro0  MOPIIHEBOTO

Tect
Bomnpocs! k 3agety




Mopayas (pa3aen)

Bun
y4eOHoM
padoTHhI

HaumeHoBaHHe TeM 3aHATHIA
(yue6Hoii paGoThI)

Kype

Oo0beMm, 4.

banabl

HNHTepakrTHs, 4.

DopMBbI TEKYLIET0
KOHTPOJIst
(HauMeHOBaHUe
OLICHOYHOI'0 CpelcTBA)

KoMIpeccopa. MHOTOCTYIIEHIaTOE CKATHE.
I{ukiibl mapocunoBsiX ycTaHOBOK. [k PenkuHa.
CxeMa n n300pakeHHe UK B KOOPIUHATAX.
Pabora TypOunbl. BTOpHuHEI Ieperpes napa.
PereHepaTuBHbIC IIUKIIBL.

JIab

HccnenoBanue MpoIieccoB U IIUKIOB TEIUIOBBIX
MaIlIuH

20

JlabopatopHas paboTa
Ne3.

JIab

Ormpenenenne K03QPUIMEHTA TETUTOPOBOIHOCTH
MeTauioB. OnpeneneHue ko3dduinenra
TEIIOOTAAYH B YCIOBUU CBOOOHOM KOHBEKIIMU

20

JlabopatopHas paboTa
Ned.

CP

Pacyer 3amau.  CamocTosTeNnbHOE  M3Y4YECHHE

MaTepHaa 1o 3J1eKTpoHHOMY yueOHuKy. TEMBI:

— VYrBepxnenue Kenspuna—Ilnanka;

—  OHTponus U e aHaIu3;

—  METOAWYECKHE OCHOBBI aHAIN3a
3¢ GEKTUBHOCTH TEPMOJIMHAMHYECKHX [TUKIIOB
Y ITyTH UX COBEPIICHCTBOBAHMUS, pacyeT
COCTOSIHMS pabOYMX Tell, CHOCOOBI ITOBBIIICHUS
3((HEeKTHUBHOCTH TEINTIOOOMEHHBIX allapaToB;

— OO6nacTs NpUMEHEHHS PETryJIUPOBAHMA
00BEMOM;

— IlonurpomnHsle npoueccsl,

— MHWpeanpHBIE TA30BBIE CMECH,

—  OO600mIeHHbIe TUarpaMMBbI 17151 SHTAJIBITHH,
SHTPOIUH U JIETYYECTH;

—  MHuorokomnoneHnTHbsle CHCTEMBI,

—  Xwumwuuecknit ITorennmar;

— PaBHOBecue peakunu ropeHus;

—  Dmuepreruueckas 3p(QeKTHBHOCTb.

30

Pedepar no pesynpraram
CaMOCTOSATENIEHOTO
H3y4YeHHs MaTepuaa
Bomnpocs! k 3auery

ITA

IIpomexyTouHas arrectanus. 3auer.

0,25

100

Tect

Kontpons

KOHTpOJ'IL 3a OCBOCHHC KOMHCTGHIII/Iﬁ

3,75

Hroro:

72

200

Cxema pacueTa HTOrOBOIro 0aJLia
Texkymuii peUTHHT (BCe 3aHATHS U IPOMEXYTOUHBIE TECTHI) + Pe3ynbTaT HTOroBOro TeCTa U BCe ACIUTCS Ha 2




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

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

TexHOI0r¥sI TPAAUIIMOHHOTO 00YYEHHs — OpraHu3anus yueOHOro mpoiecca, OCHOBaHHas Ha
JEKIIMOHHO—CEeMHHAPCKO-3a4eTHOW  opMax  oOydeHUs: JeKuus; JabopatopHas  pabora;
camocrosiTelibHas  pabora. Vcmonp3yemble MeToabl  OOy4eHHs: HarsiiHblE, CIIOBECHBIC,
npakTudeckue(1abopaTopHbIe);

HHTepaKTUBHbBIC TEXHOJIOTUH — CIIOCOOBI aKTUBALUH JCATEIBHOCTH CyOBEKTOB B IpolLecce
B3auMoJieiicTBusa (oOydyeHue B mpouecce oOmienus). Popma oOydeHus:: mpoOieMHas JIEKIus;
nekiyst Oecena; MPoOJIeMHbIH cemuHap. Vcrnonb3yemble METObI O0YUCHHUS: PE3CHTALMOHHBIA U
JIeMOHCTPAIMOHHBII MeTo/], paboTa B apax WM TpyIax.

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

6. MeToauyeckue yKa3aHus 10 OCBOCHHIO U CUMILIMHBI

3ansaTus no aucuuiuinHe «OCHOBBI THIPAaBIMKUA U TEPMOJUHAMHUKI JJI CTYJEHTOB BY30B
MPOBOMSTCS B COOTBETCTBHM C Y4YEOHBIM IUTIaHOM. AyauTopHass paboTa CTYACHTOB IO
PYKOBOJICTBOM IIpENojJiaBareyieil OCYIIECTBISIETCS B COOTBETCTBUU C PACIHUCAHMEM B paMKax
JEKIMA W JTa0OpaTOpHBIX 3aHATHH. B caMocTosATeNnbHYIO pPabOTy CTYACHTOB BXOIUT Oolee
rIyOOKOe HU3Y4YeHHE TEOPEeTHYECKOro Marepuaia MpU IOMOIIM AJIEKTPOHHBIX Y4YEOHHUKOB H
BUPTYaJIbHBIX JIA0OPATOPHBIX PabOT.



7. OueHOYHBIE CPEACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Kvpe Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
yp (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
3 OIIK-1. Tecrosrie 3amanus Nel-500

Bomnpocsr k 3auety Nel-66
JlabopaTopHas pabora Nel-8

7.2. TunoBble 3aJaHUSA WJIN MHbIE MATEPHAJIbI, HEO0OXOAUMBbIE JJIfl TEKYIEero KOHTPOJIst

7.2.1. KomiuiekT 1a00paTOpPHBIX 3aaHu i

JlabopaTopnas pa6ora Nel «OnbiTHas nemoHcTpauus ypaBHeHUs: bepHymiu. M3mepenue
apaMeTpoB, BXOAAIUX B ypaBHeHue J{. bepuymnu.»

dopma otuyera nmo JadoparopHoii padore Nel
OTuer J0IKEH COAepKaTh:

1.Ilenp 1 3aaun paboTHI;

2.0nucanue 1abopaTOpHON YCTaHOBKY;

3. @opmbl 3anucu ypaBHeHus Jl.bepHymnum u pacmmdpoBka HX [apamMeTpOB.
Teopernueckue QGOpMyNbl ONMpeneseHUs] THAPOIUHAMUYECKUX IapaMeTpOB IBIIKYIIECHCS
MOTOKA KUJAKOCTH B TPYOOIIPOBOJIE;

4.Pe3ynbTaThl U3MEpEHH U pacuyeToB B TaOIMUHOU (opMe;

5. IlocTpoenne 3aBUCUMOCTH I€OMETPUYECKOIO, MbE30METPUUECKOTO U CKOPOCTHOTO
HaropoB OT WM3MEHEHMsI PAacUeTHBIX CEYEHHUIl B JKCIepUMEHTalbHOW TpyOke BeHTypu B
rpadu4ecKoM BU/IE;

6.001111€ BBIBOJIBI

JlaGopaTtopnass  paGora Ne2 «Du3MuUecKHME  XAPAKTEPUCTHKH  THUAPABIMYECKUX
conpoTtusiieHui. PacueT TpyOonpoBo10B»

dopma oTueTa Mo Ja6opaTopHoii padore Ne2
OT4er KOKEH CONEPIKaATh!

1.Ienb u 3a1aun paboTHI,

2.0nucanue 1ab0paToOpHON YCTAaHOBKH;

3. O0ocHOBaHMS TEOPETUYECKUX M AMIMPHUECKUX (HOPMYI MO0 ONPEACTCHHUIO MOTEPh
Harnopa 1 Ko3(ppuirenTa ruIpaBInyecKoro TpeHus Mo JUIMHE CTaJIbHBIX TPyOOIIPOBOIOB;

4.Pe3ynbpTaThl U3MEPEHUI U pacueToB B TaOIMUYHOU (popme;

5. TlocTpoeHune 3aBUCHUMOCTH IMOTEpPh HAoOpa OT CPeAHEH CKOPOCTH B TpaduyecKkoM
BU/IE;

6. Iloctpoenne  3aBHCHUMOCTH  KOX(QQHUIMEHTa  TUAPABIUYECKOTO  TPEHUS
HKCHEPUMEHTAIbHOI TpYyOB! OT uncia PeifHonb/aca B rpaduueckoM BUJIE,

6.0011111€ BBIBOIBI.

JlabopaTopHas pa6ora Ne3 «Buasl nepenoca termioTsl. CloHBIN TermoooMeH. ['panuent
Temneparypsbl. ['pagynpoBKa TEXHUYECKUX TEPMOIIap»
dopma oTuyeTa no J1adbopaTopHoii padore Ne3



OTyer J0JKEH ColIepKaTh:

1.ens u 3amaum paboTHI,

2. Onucanue 1abOpaTOPHON YCTaHOBKH;

3. OOocHOBaHHME TEOPETUYECKUX M HMIHUPHYECKUX (HOPMYT IO ONpPEIeTICHHIO
MapaMeTPOB CIOKHOTO TEIUIOOOMEHA;

4.Pe3ynbTaThl U3MEPEHHUH M pacyeTOB B TAOJIUYHOU dopme;

5. IlocTpoeHue 3aBUCUMOCTU TPAAYHUPOBKH TEXHHUUYECKUX TepMoOIap B rpaduueckom
BU/IE;

6.00111e BBIBOJIBI.

JlabopaTopHas padora Ned «VccnegoBanue mpoeccoB U UKIOB TEIJIOBBIX MAIIH»
dopma oTueTa no adbopaTopHoii padore Ned
OTuer H0KEH CONepKaTh:

1.Llens 1 3anaun paboTHI;

2. Onucanue 1abopaTOpHON YCTaHOBKH;

3. OOOCHOBaHHE TEOPETUYECKUX M SMIMPHUUECKUX GOPMYyNT MO OMpPEIEICHUIO
MapaMeTpoB MPOILIECCOB U IIMKJIOB TETUIOBBIX MAIIIWH;

4.Pe3ynpTaThl U3BMEPEHUI U pacueToB B TaOIMYHOU (PopME;

5. I[ocTpoeHue 3aBUCUMOCTH TEIJIONPOBOAHOCTH B TPAPUIECKOM BUJIE;

6.00111E BHIBOJIBI.

Kputepun onenkn jadoparopHbix pador Nel-4:

MaxkcumanbHOe KoinruecTBo 0amnoB — 20.

OdopMieHre oT4eTa Co BCEMHU pacueTamMu corjiacHo TpeboBanusm - 10 Gaa;
3amura pabotsl - 10 6anios.

He 3a4teHo0: CTyIeHT He BBIOTHWI JabopaTtopHyto padoty. KomndectBo 6aiios — 0



7.2.2 ®opma otuera mo jaadoparopHoii padotre Ne3«Ompeneiaenue ko3¢duuueHTa
TeNJI0NPOBOJHOCTH METALJIOBY

2. Cxema J1abopaTopHON YCTaHOBKH

YcraHoBKa Ui AKCIIEPHUMEHTAIBHOTO OIpelesieHusT KOd(pGUIIMEHTa TEIUIONPOBOIHOCTH
(puc.6.1) cocrout u3 mennoro crepxus 1 gmnoit 300 mm u tuamerpom d = 15 .

CrepkeHb HarpeBaeTcsl ¢ OJJHOTO KOHIIA JICKTpOHArpeBaTeieM 2 U OXJIaKIaeTCsl ¢ APYrou
CTOPOHBI IMOTOKOM BOZbI, 4YTO o0ecreunBaeT MPOXOKACHUC TCIIJIOBOI'0 IIOTOKA BJOJIb CTCPIKHA.
Pacxon oxuaxiaronieii BOJIbI peryIUpyeTcsl BEHTUIEM 3.

I/I3MepeHHe TEMIICPATYyp B PA3JIMYHBIX TOYKaX CTCPIKHA IO XOAY TCIUIOBOTO IIOTOKA
OCYIIECTBIISCTCSI ISAThIO 3a4YEKaHEHHBIMH B HETO XPOMEJb-KOICJIEBBIMH TepMorapamu 4,
OTCTOSIIMMH APYr OT apyra Ha paccrosaue | = 50 mm. Takum oOpa3om, TepMmorapbl YCIOBHO
pa3eIsIFOT CTEPXKEHD 110 JJIMHE Ha 4 pabovYrX y4acTKa, KaKIbId JITHHON 50 sum.

BOJA
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Puc. 6.1. Cxema ycTaHOBKH

[Tepexirouarens TepMonap 5 Mo3BOJIET TOOYEPETHO MOAKIIOYATh K MUJUIUBOJIIBTMETPY 6
BCE IIATh TEpMOIap.

HanpsbxkeHne Ha ycTaHOBKY NMOAAETCA € IMOMOLIBIO BhIKIouUarens 7. g onpeneneHus
MOIIIHOCTH, UIYIIEW Ha CO3JaHUE TEIIOBOTO IMOTOKA, 3aMEPSETCs HAIpPsHKEHUE BOJIBTMETPOM 8 H
CHJIa TOKA — aMIIepMETPOM 9, perynupoBka KOTOPBIX OCYILECTBIIsIeTCs aBToTpaHcpopmaTopom 10.

s cHYKEeHMS TTOTEPh TEIIa B OKPYKAKOUIYIO Cpey U IPEIOTBPAICHUS UCKAXKEHUS OIS
TEMIIEpaTyp B CTEPXKHE 3a CUET €CTECTBEHHOM KOHBEKLHMU U U3JIy4CHHS UCCIENYyEMBbIH CTEPKEHb
MOMEIIEH B 3aIIUTHYIO TPYOy-K0XKyX 11 M OTIenéH oT Hee BO3AYIIHBIM IPOMEXKYTKOM.

3. [Mopsimok BBIMOTHEHUS PabOTHI

1. Ilo pe3ynpTaTam MNOATOTOBKM K JabOpaTopHOM paboTe MNpUBECTH B OTYETE OTBETHI Ha
KOHTPOJIbHBIE BOITPOCHI.

2. O3HaKOMHTHCS Ha CTEHJIE C YCTPOHCTBOM U pabOTO# J1abOpaTOpPHOM YCTaHOBKH.

3. OTKpBITHEM BEHTWISA 3 YCTAHOBUTH HEOOJBIIION pacX0/] OXJIXKIAFOIICH BOIBI.

4. BKIIIOYNTHh B CETh HArpeBaTelib 2 W YCTAaHOBUTH aBTOTpaHchopmaropoMm 10 cuiay Toka 1o
YKa3aHUIO MPENo/iaBaTels. 3amucarh B TAOIUIly 0TUETA 3HAUCHHSI HANIpshDKeHUst V' U CHIThI ToKa .



5. Uepe3 5 MUHYT ¢ MOMEHTa BKJIIOYECHMS HarpeBarells IIPOBEPUTH AckcTBUE Tepmomap. s
9TOr0 IMOCJIEOBATEIBHO 4Yepe3 MEpeKIrovarenb 5 Ui KaKIO0M TepMoIlapbl ONpEAEIuTh I10
MITHBOJIBTMETPY 6 TepMoDJIC B mB 1 3amucaTh B TaOIUILy OTUETA:

TepmodJIC B MmB
No B yKa3. MOMEHT BPEMCHH (MuH) CranuoHapHbIi pexXuM
TEpPMOMaphI 10 TepmodD/] Temmeparypa, °C
nepekiroyares | 5 25 30 35 C B Cpenuss
10 MB TOYKE Ha y4acTKe
t, t,;
1 t,=
2 t,=
3 t,=
4 t,=
5 t.=
Hampsoxenue, V, B
Cunartoka, |, A4

6. YOeauBIIUCh, YTO BCE TepMOIapbl pabOTaIOT, MPUCTYIUTh K JaIbHEHIINM 3amMepaMm, CIyCTs
20 muH.

7. Jlanee depe3 KaxkJple 5 MMHYT IOCIEAOBATEIbHO IJIS KOKJOW TEpMOMaphl ONPEAEIATh 110
MUJUIMBOJIBTMETPY U 3alMChbIBaTh B Tabuuiy otuéra TepmMoJC 10 NOCTHXKEHHUS CTallMOHAPHOIO
pekuMa (IOCTOSHCTBO MOKa3aHUH KaxX 10 TepMomaphl).

8. Ilocne okoHYaHMSI 3aMEPOB  YCTAaHOBKY OTKJIIOUUTH OT 3JIEKTPOCETH.

4. O6paboTKa OMBITHBIX JIAHHBIX

1. ITo monydyeHHbIM 3HaueHusIM TepMoI/IC TepMmomnap s CTallMOHAPHOTO PEXHUMa, UCTIOIb3Ys
TApUPOBOUYHBIA TpapuK AT XPOMENb-KOMEJIeBONH TepMoIapbl, MOMEUIEHHBIM Ha J1abopaToOpHOM
CTEHJIe, ONPENEISIIOTCS TeMIIEpaTypbl KOHTPOJIBHBIX TOUYEK CTEPKHS M 3alMCBHIBAIOTCS B TaOIHUILY
OTUY€Ta.

2. BelunciseTcss MOLIHOCTh TEIUIOBOTO MOTOKA!

Q=W=1IxV, Bm (6.3)
3. OHpeHCHHCTCH I1o1aab HOHepeLIHOFO CCUCHUA CTep)KHH:
2
= (6.4)

4.J151 KaXJI0T0 y4acTKa CTEPKHS paCCUUTHIBAIOTCS U 3aMUCBHIBAIOTCS B TAOMUILY OTUETA!
4.1. Cpennsis TeMiiepaTypa:
t — ti +ti+l
@ T 2
4.2. I'pagueHT TeMIepaTypsbl:

,°C (6.5)



t., —t.
gradtjz%, °C/m (6.6)

4.3. KoaddurumeHT TeronpoBoIHOCTH:

[T
F-gradt,
5. Crpourtcs rpaduK 3aBUCUMOCTH KOA(PPHUIMEHTa TEIJIONPOBOIHOCTH MEIU OT TEMIIEPaTyphl

10 BEJIMYNHAM }tj n t

, Bm /(m epao) (6.7)

52/
6. Mcnonp3ys TabiimuHoe 3Ha4YeHHE KOA(DPHUITMEHTa TEIJIONMPOBOAHOCTA MEIH IIPH TEMITepaType

100 °C (A%, = ~380 Bm / (m 2pad) ), ompejenseTcs MOrPENTHOCTh SKCIEPUMEHTA P TOi ke
TeMIepaType:

S0 = @xmo, % (6.8)
00
7. 1o pe3ynbraTam paboThl 0hopmIIseTcs: OTUET.

5. Copepxanue oT4éTa

B oTuére npuBoadaTcs:
1. Llenb paboTHLI.
2. CxeMa yCTaHOBKH U €€ COCTaBHbIE YacCTH.
3. OTBeTHI Ha NPUBEIEHHBIE HUKE KOHTPOJIbHBIE BOIPOCHI.
4. ITomy4yeHHble pe3yabTaThl pabOThI ¢ HEOOXOAUMBIMHU pPaCUETaMHU.
5. I'pacuk 3aBucumMocTn K03 (huIimeHTa TemIonpoOBOIHOCTH MEH OT TEMIIEPaTypHhI.

7.2.3. KomnuiekT 3aaHuii VISl pelieHUs1 B PAMKAaX CaMOCTOATEIbHOI padoThl.

3adaua 1. B 6annoHe HaXOMUTCS CKATbI BO31yX MOJ M30BITOYHBIM JaBlIE€HHEM p; = 2,94
MIla, OnpenenuTbh OTHOUIEHHE a0COJIIOTHBIX JABJIEHUM, €CIU J1aBJIeHUE OKpY»Karoue cpeasl 742
MM pm. cm TIpu Temneparype 293 °K

3aodaua 2. PazpskeHne B KOHJEHCATOpe NapoBoi Typounsl coctasnser P, =0.95 6ap npu
armocepaoM maBnenun B, = 745 mm pm. cm. Onpenenutb aOCOMIOTHOE [aBJICHHE B

KOHJIEHCATOope.

3aoaua 3. JlaBieHue MO MaHOMETPY B IMapoBOM KoTie cocraBiser 9 amm. Kakoe
abCoIOTHOE JaBJIeHUE B KOTJIE?

Ipumeuanue. Tlpu OONBIIMX 3HAYCHUSAX W3OBITOYHOTO JaBieHUs (Bbimie 3-5 amm)
OapomeTpuyecKkoe TaBjeHHE, €CIU OHO HE 3aJaHO, MOXHO MPHUHATH ( TaKk OOBIYHO MOCTYIAIOT)
paBHBIM | amm.

3adaua 4. Haiith mIOTHOCTE p, M yAeHbHBIA 00beM v, yrinekucnoro raza CO, npu
HOPMATBHEIX (pu3nuueckux ycaosusx ( P=760 mm pm. cm., t=0° C).
. 3
3aoaua 5. UneanbHblil Ta3 00beMoM 273 m ™ HarpeBaroT MpHU MOCTOSTHHOM JaBICHUU OT 546

o
1o 547" K. Onpenenuts npuparieHue oobema.
3aoaua 6. JIns obecniedeHus: mpolecca TOPEHHST B TOTMKY KOTJIa BEHTUJISITOPOM TOJAETCS

3 o
BO3JyX B 00beME 5 M~ /c IpU HOPMAJIbHBIX (PU3MUECKUX YCIOBUAX. ATMOC(HEPHBIH BO3AYX HUMEET

(] )
temneparypy 298 K u abcomotHoe nasienue 0,0958 MIla. Ha kakoii oObeM 3acachlBaeMOro
BO3J1yXa JIOJDKEH OBITh paCCYMTaH BEHTUIISITOP, YTOOBI OH MOT 00€CTICUnTh paboTy KOoTia?



3aoaua 7. Cmech cocrout u3 5 ke raza CO, u 3 ke raza O, . OnpenenuTb OTHOCUTENbHbIH
MacCOBBI COCTaB, TPOIICHTHBIH MAaCCOBBIH COCTaB CMECH M MOJICKYJISIPHYIO MacCy CMECH IIO
00BEMHOMY COCTaBY.

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

MAacCCOBBIC JOJIM COCTABJIAIOIIUX I'a30B.
3aoaua 9. I'azoBas CMECh, COCTOAIIAsA M3 JIBYX KOMIIOHCHTOB (KI/ICJ'IOpOI[a H YTJIICKUCIIOrO

ra3a), UIMeeT OTHOCHTEIbHBIN 00 BEMHBIN COCTaB: I o, =0,6,
3
ro, =0,4. Cmech HaXOAUTCSA B EMKOCTH 00beMOM V = 6 4~ 1 M30BITOYHBIM JABICHUEM D, .~

=4 6ap n remneparype t = 300 oc. Ornpenenuts Maccy ra3oBoi CMECH.
3aoaua 15. Onpenenuts MaccoBylo TemnoeMkocTh asora (N,) mpu p = const o6seMHYIO

TeroeMkocTh  yzaensHoro raza (CO,) mpm V = CONSt, cuMras TEMJIOEMKOCTh BEJIUYHHOM
MTOCTOSTHHOM.
3aodaua 22. Onpenenurh CPEIHIOI MACCOBYIO TEIIOEMKOCTh yriekucioro rasa (CO,) npu

o o
MOCTOSIHHO JaBlieHuu B uHTepBajie Temmepatyp oT 0 go 1000 C (menuHelHas 3aBUCUMOCTH
TEIJIOEMKOCTH OT TEMIIEPaTyphI).

3 o
3aoaua 37. Bo3nyx oobemom 30 m~ , B3ATHIM MPH HOPMAJIbHBIX (PUIUUYECKUX YCIOBHSIX,

o o
oxnaxnaaercst or 500 go 100~ C. HaifTu OTHATOE KOJIMYECTBO TEIUIA, €CIM MPOLECC OXJIAXKICHUS
NPUXOMUT TIPH TOCTOSHHOM oObeme. [IpuHATH A7 OOBMEHa TEIUIOEMKOCTH HEIMHEHHYIO

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

3aoaua 43. Ha cxarue 3 ke mertana 3atpayeHo 800 x/{oxc pabOThI, IpU 3TOM BHYTPEHHSIS
SHEprus rasa ypenuuuiach Ha 595 x/[oc. OnpenenuTh KOJIUYECTBO TEIUIa M yKa3aTh, MOABOAUTCS
WINA OTBOJUTCS; ONPEACTUTEe U3MEHEHUE TEMIIEPATYPhl U SHTANIBIIUH, €CIIH MOJIbHAs TEIUIOEMKOCTh
MeTaHa MPH MMOCTOSHHOM 00beMe paBHa 26,48 k/{owcl (kmonw 2pad).

o 3 o
3aoaua 54. B xanopumerpuueckoir 6omoe eMkocThio 300 cm ™, 3aMOIHEHHOM KHCIOPOIOM

npu  gasnennn 2,5 MIla w Ttemmeparype 293°K, cropaer 0,3 2 TOIIMBA, HMEIOLIETO
TEIUIONPOBOAHYI0 crocoObHocTh 25100  x/owc/ke. OmnpenenuTs TOBBIIIEHWE JaBIEHUS W
TEMIIEpATypy B KOHIIE CrOpaHus, peHedperas TerooT1a4ei K cTeHKaM O0MOBI.

3aoaua 82. Onpenenuth KOIWYECTBO TEIJIa, OTYYEHHOE BOJIOPOAOM B OAlIJIOHE €MKOCTBHIO
40 1, U3MEHEHHEM €ro TEeMIIEPaTypbl, BHYTPEHHEH DSHEPruu W OSHTAIBIHH, €CIU H30BITOYHOE
JlaBJieHWEe B pe3yJabTaTe HarpeBaHuss OauioHa moBeicuiack ¢ 12 MIla no 13,2 Mlla.

(]
bapomerpuueckoe nasnenue 745 mm pm. cm., HadanbHas Temneparypa T, = 273" K, TemnoeMKocTb
BOZIOpOJA C |, = 14,33 k/[oc/ (ke epad).

3aoaua 84. B nunuHIpe MOJ NOPUIHEM MOXKET PACIIUPATHCS BO3AYX, YIJIEKHCIOTa WU
o
renun. HavanbHble mapamerpbl raza oauHakoBbl: nasienue 0,7 Mlla, temneparypa 973 K.
Pacmmpenne npoucxomur no npasiaenus 0,12 MIla. CpaBHuTh paboTy mpu anuabaTHOM
pacuIMpeHH Ta30B, CUNTAsL, YTO PACXO]] KX OJJMHAKOB, a TETNIOEMKOCTh MTOCTOSIHHA.

3aoaua 91. CpaBuuTh paboTy a1mabaTHOrO pacUIMPEHHs pa3IMYHBIX Ta30B MO MOPLUIHEM
(BO3yX, Teluil M yIIAEKHUCIIOTa), €CIIM UX HavYalbHBIE MapaMeTphl OJMHAKOBHI (naBieHue 1,6 Mlla,

o o
temneparypa 973 "K), a temmeparypa ux mnocie pacmmpeHuss paBHa 323 " K. Pacxonbl rasos
CUNTAaTh OJMHAKOBBIMHU, a TEINIOEMKOCTH — MOCTOSIHHBIMU. OIpeenuTh TakKe JaBJICHUE ra3oB B
KOHIIE MpoIlecca UX pacIiipeHUsl.



3aoaua 101. OceBoii koMmIpeccop ra3oBoi TypOWHBI, BcachlBas BO3AyX INpPHU JaBICHUU
0,1013 MIIa n Temneparype 303 °K, mozmaer ero B kamepy cropanus npu nasiaenun 0,73 MIla n

temnepatype 640° K. OnpenenuTs Hoka3aTelb HOJIUTPOIBI IPOIIECCA CKATHSA, €0 TETIOEMKOCTb,
KOJIMYECTBO TeIlJla, U3MEHEHHUE DHTAJIbIINK, BHYTPEHHEH sHeprun U paboTy cxkatus 1 ke Bo3ayxa B
KOMIIpECCOPE.

3aoaua 145. Tenno ropsuedt BOABI, ABMKYIIEHCS BHYTPH Kpyra rOpH30HTAIBHOU TPYOHI,
nepeaaeTcsi BO3AyXy, OMBIBAIOLIEMY TPYOy IO HAPYKHOM MOBEPXHOCTH CBOOOTHBIM IIOTOKOM.

Tpebyercss ompenenutb KOIPGUIMEHTH TEIUIOOTJAYM BOJON BHYTPEHHEH MOBEPXHOCTU
TpyObI U HAPY)KHOM €€ TOBEPXHOCTHIO BO3/yXa, a TAK)Ke KOAPPHUIMEHT TeIonepeaun OT BOJIBI K
BO3/lyXy, OTHECEHHBIN K 1 M IJIUHBI TPYOBI.

Jlist pacyera NpUHATS:

1. BHyTpeHHUl AUaMeTp TPyObI d;= ..MM

2. TOJNIIWHY CTEHKH TPYObI 0= ...MM;

3. amuHy TpyObI I= ..M

4. wmatepuai TpyOsI A= ...Bt/mM*K;
5. CpemHror CKOPOCTh BOIBI W= ...M/C€K;
6. cpenmHIOI TeMIeparypy BOIbI twe, = ... °C;
7. TemIeparypy BO3IyXa OKPYXKaloIEero Tpyoy tore ,= 20° C.

3aoaua 157. Tenno ABIMOBBIX Ta30B IEPEIACTCS YEpPE3 CTEHKY KOTJIa KHIISIIEH BOJIE.
o
ITpuaumas Temmnepatypy raszos t;=..." C, Boubl t2=...0C, KO3(p(PHUILIMEHT TemIo0TnaYu Ta3aMu

_ 2 _ 2 o
cTeHke o =...B1/M " *K, n or crenku Boje a, = ...B1/M " *K, cunTas cTeHKy miockol, Tpedyercs:

1. mocuuTaTh TEpMHUYECKOE COMPOTHUBIEHNE R, KOApdUIIMEHTHI TemIonepeaayy,
HKBUBAJIEHTHBIE KO3()(DUIIMEHTHI TEIUIONPOBOAMMOCTH U KOJIWYECTBO ME€pPEeIaBaeMOro Teria

2
OT ra3oB K BOJIC 4E€PE3 1 M~ crenku 3a 1 cex AJId CJICAYIOHINX CIIYy4acB:
a) CTCHKA CTaJIbHAs, COBCPHICHHO YHUCTAasd, TOJIITAHOMN 0 2 =...MM

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

0) cTeHKa Me/IHasi, COBEPLUICHHO YUCTasl, TOJNIUHOMN 0 5 =...MM
(A,= 350 Br/m*K);

B) CTEHKA CTaJIbHasi, CO CTOPOHBI BOJIbI IIOKPBITA CIIOEM HAKUIIM TONMIUHOW ~ J5 =...MM
(A3 =2 Br/Mm*K);

T) Caydal «B», HO HOBEPX HAKUIIM MMEETCS CIION Maciia TONIMIHUHON 0 4 = MM
(4,4=0,1 Br/m*K);

1) Clty4dail «I», HO CO CTOPOHBI I'a30B CTEHKA MOKPBITA CIIOEM CaXKU TOJILIMHON Jq =...MM
(41 = 0,2B1/™M*K);

2. TPUHSB KOJIMYECTBO TEIUIa /i ciaydas «a» 3a 100%, mocuuTaTh MPOLEHTHI TEILJIO I BCEX

OCTAJIBHBIX CJIY4YacB,
3. ONpPCACIINTL AHAIMTUYCCKU TCMIICPATYPBI BCEX CJIOCB CTCHKHU CJIIYUas «I».

7.2.3. BaHK TeCTOBBIX 3aJJaHUIi 1JIsl MPOBeAeHUs TECTUPOBAHMIA

Hazpanue 6anka tectoBeix | Kon-Bo 3ananuii B Pa3paborunku
3aaHui 0aHKe TECTOBBIX
3alaHUI
OCHOBBI TUPABINKH U 500 Cmonenckuil Bukrop Biraaumuposuu




TCPMOANHAMHUKN

PersiameHT npoBeieHusi TECTUPOBAHMH

Ha3Banue 6anka Kou-Bo 3ananuif, Howmepa u Koin-Bo Bpewms Ha
TECTOBBIX 3aJIaHUI MPEIbSIBIEMBIX HAaMEHOBAHUS 3aJaHuil | TECTHPOBAHUE,
CTYJCHTY pa3JesioB TecTa B pazzene MUH.
OCHOBBI THIPABIUKU 50 Monyns 1 250 60
Y TEPMOJAUHAMUKH Monynsb 2 250

7.3. OueHo4HbIe CpPeACTBA IS NMPOMEKYTOYHON ATTEeCTALMM MO WTOraM OCBOCHUA

JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHO aTTeCTALNH

Kypc 3

Ne i/

Bomnpocsl k 3a4eTy ¢ OeHKO# (YCTHO)

=

OrnpenesieHne MeXaHUKH JKUJIKOCTEH 1 ra3oB. Kimaccudukanuys )KuaKocTel 1 ra3oB

OcHOBHBIE (U3UYECKUE CBOMCTBA )KUAKOCTEH U ra3oB. ['a30BbIe 3aKOHBI

Cuibl, IEWCTBYIONINUE B KUJIKOCTU

FI/II[pOCTaTI/I‘leCKOC JIaBJICHHUE U €r0 CBOMCTBO

JlnddepeHnnanbHoe ypaBHEHHE MOKOSALIEHCS KHUIKOCTH

OCHOBHOE YpaBHEHHE TMPOCTATUKH B TI0JI€ 36MHOTO TSTOTEHUS

HOBerHOCTB paBHOTO JaBJICHHA. 3akon ITackams

Buel 1aBiaeHuUs. Cuna JaBJICHHUA ) KUAKOCTH Ha ITJIOCKHUEC U KpHBOJ’IHHCﬁHLIC IMMOBEPXHOCTU

©X| N o~

OTHOCUTENBHBIN MOKOW KUJAKOCTH. 3aKOH ApXumena

[ERY
o

. |PaBHOBecHe razoB. OCHOBHbIE YPaBHEHHUSI

-
-

. [OcHoBHBIC TOHATHS KHHEMATUKHU KHUIKOCTH

=
N

. |OcHoBHBIC IEMEHTHI ITIOTOKA Z[BHH(YHJCIZCH KUIKOCTHU

[EY
w

. BI/I}IBI JABUXXCHUA XXKUIKOCTHU

[N
s

. ypaBHCHI/IC HEPa3pbIBHOCTHU ITOTOKA

=
(€]

. [ luddepennmansHoe ypaBHEHUE TBUKEHUS HEBSI3KOM KHUJIKOCTH

[EY
(3]

. |O01iee ypaBHeHHE SHEPTUU B UHTETpaIbHOM popme

[EY
\l

. |OcHoBHOE ypaBHEeHHe OanaHca THIpaBINYECKUX mapameTpoB (ypaBHenue /1. bepnymnnn)

=
oo

. [CeomeTpuueckas U sHEpreTUUecKast UHTepnpeTanus ypasHenus /. bepuymim

[EY
©

DopMbl npeacraBiaeHus ypaBHeHMs J[.bepHyimm Ui 1OTOKa peaabHOM KUIKOCTH.
YpaBHeHne bepHyum U151 3JIEMEHTapHON CTPYHKH HEBSA3KOM CKUMAEMON KUIKOCTH

20.

PexxumMbl TeUEHHMS KHUAKOCTH, OCOOCHHOCTH CYIIECTBYIOIIMX PEXKHMOB, KpUTEPHUU
Pelinonnaca

21.

Buabl rufpaBIdecKuX CONPOTUBICHUN. PU3NUECKUE XAPAKTEPUCTUKU T'MAPABINYE-CKUX
CONIPOTUBJICHUI

22.

ConpoTHUBJICHHE MO UIMHE MPU IBUKEHUH B IUIUHAPUUYECKON TpyOe MpH CYIIECTBYIOMNUX




Ne i/

Bonpocsl k 3a4eTy ¢ OneHKoi (YCTHO)

[pexuMax
23. |®opmyna [lapcu-Beticbaxa, ee pu3nyeckuii CMBICT
24 TeueHue XKUAKOCTH B THUIAPABIWYCCKU TIIAJKAX W IIEPOXOBATHIX TpyOax. JIBmkeHHE
" PKMIKOCTH B TpyOax HEKPYIJIOTO CEYEHHUsI
MecTHbIE THAPABINYECKUE CONMPOTUBICHUS. DOpMyIIbl ONpeieNieHrs MOTEPH Haropa mpu
25. [MPOXOXKICHUH >KUJIKOCTH 4epe3 MECTHbIE IMperpaabl B TpyOOmpoBoAax. DKBUBAJCHTHAS
TUIMHA
26. [(3aBucumocth K03 uUIIMeHTa MECTHOTO CONTPOTUBIICHHS OT uncia PeiiHonbaca
27. [Knaccudukaus TpyoonpoBo1oB. [ napaBiarueckuii pacueT KOPOTKOro TpyOompoBoaa
28. [M'uppaBiarueckuii pacyeT IJIMHHBIX TPYOOIIPOBOIOB
29. MunpaBnuueckuii ynap, PU3nUecKuil CMBICT U pacyeTHbIe (POPMYIIbI
30. [McTevenne KUAKOCTH U3 OTBEPCTHS B TOHKON CTeHKU. OCHOBHBIC pacueTHbIC ()OPMYIIBI
31. [3aBucumocTh KO3 UIMEHTOB HCTEUEHH OT yrcia PeliHombaca
32. [Ucrevyenue u3 HacaaKoOB, BUJIbI HacaaKoB. OCHOBHBIE pacueTHbIe (POPMYIIBI
33. [Mcreuenue mpu nepeMeHHOM Harope U MO/ YPOBEHB KHUJIKOCTH
34. |O0ure npUHIUIB TOA00HS (HPU3UYECKHX SIBICHUH
35. |YcnoBus mogo0ust TMAPOIUHAMUYECKHUX SBJICHUNA
36. [OcHOBHBIE KPUTEPUU THIPOJUHAMUYECKOTO 01001
37. [Macmtabbl MOJECTUPOBAHHUS
38. [TemorexHuKa U € poJib B HAPOIHOM X03s1iicTBe. TeXHUUIeCKass TEpPMOTUHAMHUKA U UX TJIOCCAPHIA.
39 OCHOBHBIC TEPMOJMHAMUYECKUE apaMeTpPbl COCTOsIHKS pabodero teia. TepMuueckoe ypaBHEHHE
" lcocTostHusL.
40 TepmonuaamMudeckuii nporecc. OOpaTUMBIE M HeoOpaTHMBbIE MPOIECCHL. TepMOJMHAMUYECKas]
" lcucrema.
41 Teruora u pabora Kak (OPMBI epeayn SHEPTUH. AHAIUTHYECKOE BBIPAKEHHUE M TpapHUIeCcKoe
" u3o0paxenue.
42. |Ananuruyeckue BbIpaxkeHus | Hauaaa TepMOANHAMUKH.
43. |Bropoe Ha4yaio TepMOANHAMHKH, BTOPOI 3aKOH TePMOAMHAMHKHU. LIMKIIbI IpsiMble U 0OpaTHBIC.
44. [MneanbHble Ta3bl, UX CBOMCTBA U YPaBHEHHE COCTOSIHUSL.
45 BHYTpeHHsIS1 SHEPIUsl, SHTAIBIHS U SHTPOINUS UICATBHOTO ra3a, UX BBIYMCICHUE, HX (H3UYSCKUil
CMBICIT
46. [Term1oeMKOCTh HeaTbHOTO ra3a. Ee BUbI 1 B3aMMOCBSI3b TEIIIOEMKOCTEHA.
47. [MccnenoBanue n306apHOro MPoIECca.
48. [Mccnenosanue H30XOPHOIO MpoIiecca.
49. MccnenoBanue H30TEPMUYECKOTO MPOLIECCa.
50. [AccnenoBanue aanabaTHOTO mporecca.
51 3aBHCHMOCTD MEX/y apaMeTpaMHu Tra3a B MOJUTPOITHOM Tpoiiecce. PaboTa BHyTpeHHEH SHEPTUH
" [TerIoTa MmoJMTPOITHOTO MpoIecca
52. |[TonutponHbie mporecchl. Mx rpaduueckoe uzodpakenue B I-d; u T-S quarpammax.
53. |CooTHOIIIEHHE TAPAMETPOB B MOJUTPOIHBIX MPOIECCaX.
54, |Pabora Termia B MOJUTPOIHBIX MPOIECCax.
55 Cmecu uaeanbHbIX Ta3oB. CriocoObl 3amanust cMecd. MoJeKyIsipHas Macca U ra30Basi MOCTOSHHAs

CMCCH.




Ne nn/m Bomnpocsl k 3a4eTy ¢ o1eHKO# (YCTHO)

56. |OcuoBHEIE YpPaBHCHUA Ira30BOTO MOTOKaA. Pacnonaraemas pa60Ta ra3a B IIOTOKC.

57. |CkopocTh HCTEUCHHUS U PACXOJI Ta3a.

58. |IpoccenupoBanue rasa

59. [PaboTta U MOIIHOCTH HA MPHBO]] KOMIIpeccopa. MHOroCTymeHYaThIil Komrpeccop. Jletanaepst

60. [OcHoBHEIE 3aKOHEI nacCaJIbHBIX I'a30B.

61. |PeanbHble ra3bl U MAPbI, KX CBOWCTBA  YPABHEHUE COCTOSHUS.

62. |Coruta, mporecchbl mpeodpa3oBaHus SHEPTHH B HUX.

63. Iuddy3opsl, Iporeccsl MPeodpa3oBaHust SHEPIUU B HUX.

64. |MccnenoBanue npouecca apoccenupoBanue. dpdekt xoynsa-Tomcona.

65. |[Ipsimble U 0OpaTHBIC IUKJIBI, X HA3HAYCHUE.

66. [Mneansusrit uukn Kapuo, ero KI1JI, Teopema Kapro

7.3.2. Kputepuu u HOPMbI OLlEHKH

®opma
Kypc TIPOBCACHMU . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTanuu
3 3auer (110 55-100 6aymoB 1o

HaKOITUTEILHOMY «3aYTCHO HAKOIUTEIIbHOMY PSHTHHTY Ha

pPEHUTHHTY) 00pa3oBaTeIbHOM MOPTAJIC
0-54 GanIoB MO0 HAKOMUTEIEHOMY

«HE3aYTCHOY» pPEUTHHTY Ha 00pa30BaTEILHOM

nopTane




8. YueOHo-MeTOAMYecKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUILTHHbI

8.1. O0si3aTesibHAA JIUTEPATYpPa

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 J. T'uprugos MexaHuKa )KUJKOCTH U ras3a (rujapaBiuka) | Y4eOHUK 2018 ObC Znanium
2 | B. B. BepOunkuii, B. M. I'uapo- 1 MHEBMOTIPUBOT B KOHCTPYKLIUH VaeGHOE ocobHe 2022 SEC Znanium.
ITorocsH, O. H. CokoJIeHKO | TPaKTOPOB M aBTOMOOWIICH
3 B. A. Kynunos, 2. M. Temnorexuuka YuyebHoe mocodue 2015 OBC Znanium
Kapramos, E. B. Credantox
4 H. U. Cazanos, A. T'. 9BC
Cxuptnanze, B. . UBanoB | ['mapasiuka YueOHUK 2022 "ZNANIUM.CO
Mll
5 | 3. X. 3amanees, B. H. OCHOBBI THIPABIIMKY U TEIUIOTEXHUKH yuebHoe rnocobue 2018 OBC "Jlanp"
ITocoxun, B. M. Yedanos
6 | Uleiimak A. A. ['mpaBnyka ¥ rTHAPONHEBMOIIPUBO.L YuebHuk 2017 9BC Znanium"
7 | Ulapos, 10. 1. TepmoauHaMuka U TeruIonepenava YaeOHHuK 2019 3BC
"KoHCcynbpTaHT
cTyneHra"
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHukK, yueoHoe KOHH%CTEO B
HAY4YHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEH 3aryiaBue (3arojioBoK) I'on u3nanust ouodamorTeke /
n/m MeToAnYecKoe mocooue,
HaumenoBaHue
NPaKTHKYM, JP.) 3EC
1 3yiikos A. JL. I'mppasnuka: T. 1. OCHOBBI MEXaHUKHU VaeBHIK 2014 SEC IPRbooks
KHUJKOCTH
2 | HoBukoBa A. M., MexaHuKa )XHUJIKOCTH U ra3a VYuebHOE mocodue 2014 OBC IPRbooks




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocodoue, yueoOHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n METOANYECKOe Iocodue,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
Kynpssues A. B.,
WUBanenxo U. U.
3 | T'mprumos A. J1. MexaHuKa KUJIKOCTU U ra3a (TUIpaBIuKa) Y4eOHuK 2014 9BbC Znanium
4 An I'. B. i i 2013
€KCeeB , BupTryansHbiii 1a00paTOPHBIA MPAKTUKYM VueGHoe Hocobue SEC IPRbooks
bpunenko U. U. 10 Kypcy «MexaHuKa KUIKOCTH U ra3ay
5 | Kpectun E. A. PemeOHUK 1O TUIpaBIKKe YyeOHoe nocobue 2014 OBC IPRbooks
6 Hsanenko U. 1 I'mapaBiuka Y4yebHoe rmocodue 2012 IbC
T P "IPRbooks"
7 Kynunos B. A. Temnorexumka YuyebHoe mocodue 2015 OBC Znanium.
8 Kyp alieu U.b., KoncnekT nexknuil Mo TemIOTEXHUKE YyeOHOE 11ocodue 2016 9BC "IPRbooks"
Mamnoinuna C. 3.
9 | Mupam A. O, TexHnueckas TepMOIMHAMUKA. 9bC
[TaBnenko B. A. Tennomaccoobmen Vuebuoe nmocooue 2017 "Koncynbprant

cTyneHra"




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

CHUCTEM

— WebofScience [DnexkTpoHHBIH pecypc|: MyabTHIUCIUIIIMHAPHAS pedeparuBHas Oaza
nanubix.  — Philadelphia: ClarivateAnalitics,  2016—-. —  Pexum  nmocryna:
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 aieKTpoHHas Oubnuorexka. — 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. IlepeueHb NPpOrpaMMHOro odecnevyeHus

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, cpok aeicTBust — 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

N/ | NPaKTHYeCKHX U JIA00PATOPHBIX 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
CEeMHUHAPCKOro THUMa. YuyeOHas ayAUuTOpHUS IS
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/m | NMPakTHYeCKHUX U JIA0OPATOPHBIX 3aHATHIA,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
VYyeOHast ayuTOpus AJisl IPOBEICHUS YUEHUYECKHe, CTyNnbs, IKad, 1gocka
3aHSATHIA CEMUHAPCKOTO THIIA. aymutopHas, runpocrenn ['C-3, crena x
VYyeOHast ayuTopusi A KypcOBOTO na0. pabore, MOKapHBIN LUK,
MIPOEKTUPOBAHMS (BBITIOJHEHUS KYPCOBBIX OTHETYIIUTEIIb, K031
pabor).
Y4eOHast ayTuTOpUst I IPOBEICHIS
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 J1a0. padore Ne7-11,
creHn K Jyab. pabore Ne6, creHnm Kk ad.
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 — mpenojaBarenbckue,  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).
YyeOHass  ayamTopust IS TPOBEACHHS
TPYMIOBBIX u WHIUBUIYaIbHBIX
KOHCYJIbTAIIUI
YyeOHass ayautopus N TPOBEACHHUS
3aHATHN TEKYIIIEeTO KOHTPOJIS "
MIPOMEXYTOYHOMN aTTeCTaIuu.
b-214. Jlaboparopus "I'a3oBast tTuHamuka" CTeJJIa)K C HarJIAOHBIMM  TIOCOOMSIMH,
CTeNNaXX ¢ JabOpaTOPHBIMU TOCOOHSIMH,
BaKyyMHBIH TPHUBOJI, CTOJBI YICHHYCCKHE
JIBYXMECTHBIE (MOHOOJI0KN), JocKa
5 ayJIMTOpHas, TypOOKOMITpECCOp,
BaKyyMHasl 3aCIIOHKA, BaKyyMMeTp,
HarJIs gHbIe mocoous, CTOJ
MPernoaaBaTeNbCKUA, CTYN
IIPENO0/IaBaTENIbCKUM.
I'-401. Tlomemenne mit camocrosTenbHOR | CTOIBI YUYEHUYECKHE, CTYJIbS
6 | pabOTHI CTYICHTOB yuennueckue, [IK ¢ BbIXOomOM B ceTh

WNHuTepHer
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