MUHUCTEPCTBO HAYKHU U BBICILIET'O OBPA3BOBAHU ST POCCUMICKOI ®EJIEPAIINHN
benepanbHOE TOCYIaPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BhICIIET0 00pa30BaHUs
«TONBATTUHCKUMI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.b.16

(unoexc OoucyuniuHot)

PABOYAS ITPOI'PAMMA JUCHHUITJINHBI

OcHoOBBI IT'HaApaB/JIMKHA H TEPMOAHHAMUKHU

(Haumenosanue OUCYUNIUHBL)

10 HAINPABJICHUIO TOATOTOBKU
15.03.01 MamuHocTpoeHue

HaIpaBICHHOCTH (TIPodHIIbH)
CoBpeMeHHbIE TEXHOJIOTUYECKUE MPOLIECCHl M3TOTOBJICHUS JIeTalell B MAIIMHOCTPOCHHUH
dopma o0ydeHHUs: OUHAs

I'on Habopa: 2020
O6mras Tpynoemkocts: 2 3E

PacnpenesieHue 4acoB JUCIHHUIIMHBI 10 cCeMeCTPam

Cemectp 4

®opma KOHTPOJISA 3a4er Hroro
Bun 3ansaruit
Jlexuun 4 4
JlaboparopHsbie 16 16
[TpakTuyeckue 0 0
PykoBOJCTBO: KypcoBbie paboThl (poekTsi) / PI'P 0 0
ITpomMexyTouHas aTTecTanus 0,25 0,25
KonraktHas pabota 20,25 20,25
CamocrosiTenpHas padbora 51,75 91,75
KonTpons 0 0
Hroro 72 72




Pabouyto mporpamMmy cocTaBuiI(H):
JIOIIEHT, JIOLIEHT, KaHJ. TeXH. Hayk CmoneHckuii B.B.

(OoadicHoCcmb, yueHoe 38anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

X OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunus U.0.)

Pabouast mporpamma auciuIuinHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO u ydeOHOTO 1aHa
HanpasyieHus noaroroBku 15.03.01 MammHocTpoeHue

Cpok neiicTBus padoueii mporpaMMsbl AMCHHUIIMHBI 10 «31» aBrycra 2024 r.

COI'NTACOBAHO

3aBenyromnuii kapeapoit
«CBapka, 00pab0oTka MaTeprasoB JaBJICHUEM U POJACTBEHHBIC MPOIECCHI»

«01» centsiops 2019 r. B.B. Eab1ios
(noonucs) (A.0. ©amurus)

YTBEPXIEHO

Ha 3aceJaHuU Kadeapsl
«OHepreTMYeCcKUe MalIMHbl U CUCTEMBbI YIIPaBICHUS»

(mpotokon 3acenanust Ne 1 ot «01» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Lenb — hopMupoBanue y CTYIACHTOB MIPEACTaBICHUS O (PU3NUYECKUX COCTOSTHUSIX KUAKOCTEH
Y Ta30B MPU PAaBHOBECHOM U IMOJBIKHOM COCTOSIHHSIX, & TAKXKE OCHOB IPEOOpa3OBaHUs SHEPTHUH,
3aKOHOB TEPMOJIMHAMUKH, TEPMOJAMHAMUYECKUX MPOLIECCOB U IUKIIOB, JUIS PEIICHUS MPUKIIATHBIX

HWHKCHCPHBIX 3a/1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«BpIcmias maremaruka», «@usnka», «MexaHukay.

JIMCUIMIUIMHBL ¥ TIPAKTHKH, JJIS1 KOTOPBIX OCBOCHUE TAHHON TUCIMILIMHBI HEOOXOAUMO Kak
npenuiecTsyromee: «OCHOBbI Hay4yHBIX MCCIENOBaHUN», «be30MacHOCTh JKU3HEAEATEIbHOCTH,
«[Taiika MarepuanoBy, « TeopeTnyeckue OCHOBBI MANKN.

3. [InanupyemMble pe3yJbTaThl 00yUeHHUs

Nuauxkaropsl
dopmupyemble U
AOCTUKEHU S
KOHTpPOJIUpYyeMble N
KOMMeTeHIUI IInanupyemMble pe3yJbTaThl 00yUeHHS
KOMMEeTEeHIUH (xon 1
(Ko ¥ HAMMEHOBAHUE)
HaUMCHOBAHHE)

OIIK-1 - ymeHnuem
UCIOJIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHbIX
JUCLUILINH B
npodeccnoHaIbHON
JeSITENIbHOCTH, IPUMEHSTh
METO/Ibl MAaTEMaTUYECKOI0
aHanu3a u
MOJIEJITUPOBAHUS,
TEOPETUYECKOI0 U
AKCIEPUMEHTAIBLHOTO
VICCIIEIOBAHMUS

3HaTh:

- OCHOBHBIC 3aKOHOMEPHOCTH PAaBHOBECHOTO
U TOABM)XHOTO COCTOSIHUS JKMJIKOCTEH W Ta3oB,
ABISIOMIMXCST  0a30ff  Ist  CIIOCOOHOCTH K
KOHCTPYKTUBHOI J1€ATEIbHOCTH,

— OCHOBHBIE 3aKOHBI M OCHOBHbBIE (U3UKO-
MaTEeMAaTHYECKHE MOJIIH TIEPeHOCa TEeIUIOTHI U
Macchl U1 podeccuoHalbHOM 1eATeTbHOCTH.

— METOUYECKHE OCHOBBI aHanm3a
3¢ (PEKTUBHOCTH TEPMOAMHAMUYECKUX IIMKJIOB U
MyTH WX COBEPIICHCTBOBAHUS, PACUET COCTOSIHHS
paboumnx Ted, CIIOCOOBI MTOBBIIICHUS

3¢ (PEeKTUBHOCTH TEMIIOOOMEHHBIX aIapaToB.

YMeTn:

- paccunTaThb BJIMAHUC CHIJIBI JaBJICHUA
JKUJIKOCTEH M ra3oB Ha Pa3jINIHBbIC TMOBCPXHOCTHU,
IMPOU3BCCTU HU3MCPCHUA TUAPaBINYCCKUX

MapaMeTpoOB TPU PABHOBECHOM M MOJABHUKHOM
COCTOSIHMSIX;

- UCIIOJIb30BaTh (bu3MKO-MaTeMaTHYECKUN
amnmapar A7 perieHus mpooieM TepPMOJIUHAMUKH U

TEIIOMaccooOMeHa,  BO3HUKAIOIIUX B XOJE
npoecCHOHANBEHOM e TENbHOCTH;
- MMOHUMATH CYILIHOCTh IIPOLIECCOB,

MPOUCXOISIINX TIPH ABWKEHUH KHIIKOCTH U Ta3a B
Pa3INYHBIX WHKEHEPHBIX YCTPOUCTBAX.

- COCTaBUTh ypaBHEHHE OanaHca
HHEPreTUUECKUX U FeOMETPUYECKHUX MapaMeTpoB B
YCIIOBHUSAX PAaBHOBECHSI M JBWKEHMS >KUIKOCTEH U
ra3os;




dopmMupyemblie U

HNuauxkaropsl

JOCTHI/KEHUSA
KOHTPOJIUpYeMble .
KOMITEeTeHIIM I I[InanupyemMsble pe3yJjbTaThl 00yUeHHSs
KOMIIeTeH MU (xon 1
(Ko 1 HAUMEHOBAHME)
HaUMEHOBAHUE)

— paccuuTaTh MOTEPU MAABJICHUS TMPU T0]1a4e
KHUIKOCTEH B JTFOOO0M TUIPABIMYECKON CHCTEME;

— MIPOU3BECTH THAPABINYECKUN pacuer
TPYOOIIPOBOIOB MOAAYH KHJIKOCTEH.

- MPOBOJIUTHh TEPMOJUHAMUYECKUE PACUETHI B
Iporieccax B TEIJIOCHIIOBBIX YCTAHOBKAX, HAXOIUTh
pe3epBbl JHEProcOepeKeHus, HCIIOJIB30BaTh
(U3UKO-MaTEMAaTHYSCKUM ammapar i perieHus
npoOjeM TEePMOJMHAMHUKUA U TEIIOMAacCOOOMEHa,
BO3HHMKAWOIIUX B  XoAe  IpodecCHoHATbHON
JIeSITENLHOCTH.

- MPUMEHSATh MAaTeMAaTHYE€CKHUE METOIbI TpPH
perieHnu npodecCHOHaTBHBIX 3a/1a4.

— MOJIb30BAThCSl CIIPABOYHON JTUTEPATYpOil 1O

HaIpaBJICHUIO cBoOcH npodeccuoHaTbHON
eI TEeIILHOCTH.

Bnaners:

- METOJIaMH pacueTa TUAPOJUHAMUYECKUX H
ra30JMHAMHIYECKUX MPOLECCOB npu

KOHCTPYUPOBAaHHH M COBEPIICHCTBOBAHUU PaOOTHI
00BEKTOB MPO(DHEeCcCCUOHATHEHOM eI TEIbHOCTH.

- OCHOBaMHU AKCIIEPUMEHTAILHOTO
UCCIICIOBAHMSI THJIPOAMHAMUYECCKUX u
ra30JJMHAMUYECKHX MPOLECCOB;

- croco0amu, TPOLEAYPaMHU M TPOILECCAMHU

MO/JICJINPOBAHUS THJIPO- ra30JUHAMUYECKUX
SIBIICHHIA,

- METOJaMH MaTeMaTHYeCKOTO aHaluu3a W
MaTeMaTH4eCKOTo (KOMIIBIOTEPHOTO)
MO/JICIIMPOBAHMUS, TEOPETHYECKOTO u
HKCIEPUMEHTAIBHOTO UCCIIEIOBaHMS B
TEPMOJMHAMHKE U TETJIOMAacCOOOMEHe

- HaBBIKAMU OTIpeIeIIeHUS BEJINYHH,

XapaKTepU3yIUX Temlopu3nYeckue CBOICTBa
TEPMOJMHAMHYECKOT0 paboyero Tena.

- HaBBIKAMH onpeeaeHus BEJINYMH,
XapaKTepU3YIOIIUX TeIIopU3NYecKe CBOICTBa
TEPMOJAMHAMUYECKOTO pabouero Tena u

3¢ (PEKTUBHOCTh  SHEPrOYCTAHOBOK B  IIEJIOM;
UCCIIEIOBAaHUST TPOIECCOB U IMKIOB TEIUIOBBIX
MallMH; pacyeToB  paboyuMx  MpPOLECCOB B
YCTaHOBKaXx; paboThI c 1abopaTopHO-
UCTIBITATEIbHBIMHE  TEIUIOAJIEKTPOU3MEPUTEIHHBIMU
npuopamu.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

anekTpoHHOMY yueOHuky. TEMBI:
— 3aKOHOMEPHOCTH TuApocTaTUKH. Cuibl,
JENCTBYIOIINE B YKUJKOCTH.

Bun . KOHTPOJISA
N HaumeHoBaHue TeM 3aHATHI Oo0bem
Monyas (pa3aen)| yuyeOHOM . CemecTtp > | Bamabl | UHTepaKkTHB, 4.| (HAHMeHOBaHHUe
(yueOHOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTBa)
Monyas 1 Jlex Bsenenue. 4 2 0 - Tect
«OCHOBBI 1.1. IlonsiTHE O peanbHON U UAEATBLHON Bomnpocs! k 3a4deTy
THAPABIHKN #uaKoctu. OCHOBHbIE (PU3NYECKUE
CBOMCTBa XuaAKocTel U razoB. Oome
3aKOHBI ¥ 3aKOHOMEPHOCTH JKUKOCTEH U
ra3oB. 1.2. OCHOBbI KHHEMATUKHU U
JUHAMHKY )KUJIKOCTeH 1 ra3oB. OCHOBHBIE
MOHATHS O JABWKEHUH KHUIKOCTH. OCHOBBI
TEOPUHU THIPABIMYECKUX COMPOTUBICHUN.
OCHOBHBIE KPUTEPHUH THIPOINHAMHYECKOTO
noxoous.
JIab W3mepenue BSI3KOCTH KHUIKOCTU U 4 2 10 — JlaGoparopHas
UCCIIeIOBAaHHE PEKUMOB JIBHOKEHUS pabota, Borpocs! k
KHJIKOCTH. 3ayery
JIab W3mepeHne napameTpoB, BXOAAIINX B 4 2 10 JlaGopatopHas
ypaBHeHue bepHyim. pabota, Borpocs! k
3ayery
JIab OmnpeneneHne MOTepU HAMOPA IO JITHHE B 4 2 10 JlaboparopHas
TpyOOIPOBO/IE MOCTOSTHHOTO CEYECHUSI. pabota, Borpocs! k
3ayery
JIab Omnpenenenne K03 HUIUEHTOB MECTHBIX 4 2 10 JlaboparopHas
COIPOTUBIICHUM. pabota, Borpocs! k
3ayery
Cp CaMocTosTenbHOE N3YYEHHE MaTepuaa Io 4 25,75 0 — Tect

Bomnpocs! k 3aueTy




Mopyas (pa3aen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0mbem,

Banasl

HNHurepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

['mapocTaTudeckoe MaBICHHE U €ro
CBOICTBA.

HMuddepenunansabie ypaBHEHUS
ruapoctaTuku. [loBepXHOCTH ypOBHS.
PaBHOBecHs KHUIKOCTH B I10JIE 3€MHOTO
TaroTenus. 3akoH Ilackas.

JlaBneHue S>KUIKOCTH Ha pa3Id4yHbIC
T€OMETPUUYECKHE TOBEPXHOCTH. DMIOPHI
JlaBJIcHUH. 3aKOH ApxuMena.
PaBHOBecue razoB. OCHOBHBIE
YpaBHEHUS U TOBEPXHOCTh YPOBHSI.
OO01re TPUHILIUIIBI U YCTIOBUS 000U
TUAPOIUHAMUYECKUX SBJICHUM.
OCHOBHBIE KPUTEPUHU
TUAPOTUHAMUYECKOTO MOJ00HS.
METOJMKHU pacu€Ta BIUSHUS CHUIIBI
JIaBJIEHMS KUIKOCTEH 1 ra30B Ha
pa3InYHbIE TOBEPXHOCTH;

WU3MEPEHHUS TUIPABIUIECKUX
apamMeTpoB IPU PAaBHOBECHOM U
MOJABHKHOM COCTOSHUSIX;

CYIIHOCTH TIPOIIECCOB, MMPOUCXOISAITUX
MIPY IBMKEHUH JKUIKOCTH U Ta3a B
Pa3TMYHBIX WHKEHEPHBIX YCTPOMCTBAX.

Mopayas 2
«OCHOBBI
TEPMOAHUHAMUKN)

Jlex

2.1 3aKOHBI TEXHUYECKON TEPMOJUHAMUKH.
OcHOBHBIE MOJOXKEHUS TEPMOTUHAMUKH.
OIIpEEIIEHUS BEJIMUNH, XapaKTEPU3YIOIINX
Ter1orU3NIeCKue CBOMCTRA

Tect
Bomnpocs! k 3aueTy




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Monyas (pa3aen)| yuyeOHOM HanMeHOBaH{Ie TeM 3ansTiu CemecTtp Obr.em, Bbannbl | UHTepakTuB, 4.| (HaMMeHOBaHMe
(yueOHOii padoThI) q,
padoThI OLICHOYHOI'0
cpeacTBa)

TEPMOJIMHAMHYECKOTO paboUero remna
2.2 TennoeMKoOCTb BELIECTBA.
Tennonepenaya. [Tyt naTeHCHDUKATTUN
TEeTIoNepe1aur. Y paBHEHUE TEIJIOBOTO
Oananca. TerioBoe U3JIy4YeHuE.

Jlab Bunast nepenoca ternoTsl. ClIoKHBIN 4 2 10 - JlaGoparopHas
TEIUI000MEH. ['paTlueHT TeMIiepaTyphi. pabota, Borpocsl k
I'pasynpoBKa TEXHHYECKHX TEPMOIIAp 3ayery

Jlab Omnpenenenue koxdpuiueHTa 4 2 10 JlaGopaTopHas
TEIUIONPOBOJHOCTH METAJIOB pabota, Borpocsl k

3ayery

Jlab Onpenenenne KodhUIMEHTA TSIIO0TAaYN 4 10 JlaboparopHas
B YCJIOBUU CBOOOJTHOW KOHBEKIIMU pabota, Borpocsl k

3ayery

Jlab Hcreuenne Bo3/1yxa U3 Cy)KMBAIOIIETOCS 4 2 10 JlaGoparopHas
coruia pabota, Borpocsr k

3ayery

CP CaMocTosTenbHOE N3y4eHHE MaTepuaa Io 4 26 0 - Tect

anekTpoHHOMY yueOHuky. TEMBI:

— OCHOBHBIE 3aKOHBI U OCHOBHBIC
($u3uKO-MaTeMaTHYECKUE MOJIETTH
nepeHoca TeTUIOTHl M MacChl;

— METOJINYECKHEe OCHOBHI aHAJIH3a
3P PEKTUBHOCTH TEPMOINHAMHYECKUX
IIUKJIOB ¥ ITyTH UX
COBEpILIEHCTBOBAHUS, pacyeT
COCTOSIHHS pa0O4HX TeJ, CIIOCOOBI
noBbIIeHUs ) )EeKTUBHOCTH

Bomnpocs! k 3aueTy




Monyas (pa3aen)| yuyeOHOM
padoThI

Bun

HaumeHnoBanue TeM 3aHATHH
(yueOHOii padoThI)

Cemectp

Oo0mbem,

Banasl

HNHurepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacTBa)

TETIOOOMEHHBIX aIlapaToB

—  OmIpeJeieHHs BEJTHYUH,
XapaKTEPU3YIOIUX TEIUIO(PU3NIECKUE
CBOWCTBA TEPMOJAMHAMHUYECKOTO
pabouero Tena;

— OmpeeNeHHs BeTHYHH,
XapaKTEPU3YIOIIUX TEIUIOPU3NICCKUE
CBOWCTBA TEPMOJAMHAMHUYECKOTO
pabouero Tena u 3PpPEKTUBHOCTH
YHEPTOYCTAHOBOK B LIEJIOM;

— HCCJIEI0BAaHUE MPOLIECCOB U IIUKIIOB
TETUIOBBIX MAIIIHH;

— pacueToB pabOYUX MPOIIECCOB B
YCTAHOBKaXx;

— paboTsl ¢ 1abopaTopHO-
UCTIBITATETbHBIMH
TEII03IEKTPOU3MEPUTEIbHBIMU
npuOopamMu.

114

HpOMe)KYTO‘lHaSI aTTcCTalusia

0,25

100

Tect

Hroro:

72

180

CxeMma pacueTa HTOroBOIo daJjia
Texyuit peUTHHT (BCE 3aHATHS U IPOMEKYTOUHBIE T€CThI) + Pe3ynbTaT HTOroBOro TecTa u Bce ASNUTCS Ha 2




5. O0pa3oBaTebHbIE TEXHOJIOTHU

HpI/I HU3YUCHUH JUCHUIIIINHBI «OCcHOBBI TUAPABJIUKKA U TCPMOJUHAMHUKHY» HCIOJB3YHOTCA
CICOYIOIIUEC 06p330BaTeJ'II)HBIe TCXHOJIOTHH:

TexHoa0rHs TPAAUIIMOHHOTO O0YYEHHUS — OpraHu3anus yueOHOro mpolecca, OCHOBaHHAs Ha
JEKIIMOHHO — CEMHHApCKO -3aueTHOM Qopmax oOydeHUs: JeKnus; JiaboparopHas padoTa;
camocrosiTeNibHass pabota. Vcmonbp3yemble METOABI OOYYEHHS: HATJISIIHBIC, CIIOBECHBIC,
MpaKTUYECKHe(J1abopaTOpHBIC);

6. Meronuyeckue yKa3aHus M0 OCBOEHUIO JUCIHILTHHBI

3aH$ITI/I$I 110 AUCHOUIIIINHE «OCHOBLI FI/II[paBJII/IKI/I nu TepMOIII/IHaMI/IKI/I» HpOBOI[SITCSI B
COOTBETCTBUM C YYE€OHBIM IUTaHOM. AynutopHas padoTa CTYACHTOB TOJI PYKOBOJICTBOM
npernojiaBareyied  OCYIIECTBISETCS B COOTBETCTBUM C pAClUCAaHMEM B paMKax JIEKIUH U
71a00paTOPHBIX 3aHSATHH.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETeH U HanmeHoBanue
p (UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
4 OIIK-1. Tecrossie 3ananus Nel-500

Bormpocsr k 3auety Nel-66
JlaboparopHuas pabora Nel-8

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUualibl, He()ﬁX()}II/IMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KomniekT 1a00paTOPHBIX 3a1aHMii

JlaGopatopnas padora Nel «l3mepeHue BSI3KOCTH KHIKOCTH W UCCIECIOBAaHHE PEKUMOB
JIBUKCHHUS )KUIKOCTH. »
dopma otuyera nmo JadoparopHoii padore Nel
OT4er AOMKEH CONePKaTh:
1. Ilenb paboThI;
Onucanue 1a00paTOpPHOI YCTaHOBKH;
3. OmpeneneHue BA3KOCTH XKUAKOCTH. Pusndeckas GopMyITHpOBKa pacueTHHIX (GOpMYT U

N

UX MIPUMEHEHMUSI 110 OINPEAETICHUIO BA3KOCTH UCIIBITYEMOM KUJIKOCTH;
4. Pe3ynbTaThl U3MEPEHUI U PacYeTOB B TAOIUYHON (hopMme;
5. OOwue BBIBOIEL.

Jlaboparopnasi padora Ne2 «OmnbiTHas nemoHcTpauus ypaBHeHusi bepnymiu. M3mepenue
[apaMeTpoB BXOAAIMX B ypaBHeHue J1. bepnymnm»

®opma oT4yera 1o JadoparopHoi padore Ne2

OTt4er JOKEH CoNlepKaTh:

1.Ilenp 1 3amaun paboTHI;

2.0nucanue 1abopaTOpHOI YCTAaHOBKH;

3. @opmbl 3anucu ypaBHeHus Jl.bepHymnum u pacimmdppoBka HX MapamMeTpOB.
Teopernueckue (GopMynbl ONMpeaeseHus] THAPOJIUHAMUYECKUX MapaMeTpoB IBIKYILIEHCS
MOTOKA JKUAKOCTH B TPYOOIPOBO/IE;

4.Pe3ynbTaThl U3MEpEHH U pacuyeToB B TaOIMUHON (opMe;

5. IlocTpoeHne 3aBUCUMOCTH F€OMETPHUYECKOT0, NMbE30METPUUECKOIO U CKOPOCTHOTO
HamopoB OT M3MEHEHMsI PACUETHBIX CEUEHHM B IKCIEpUMEHTalbHOW TpyOke BeHTypu B
rpaduyecKoM BHUJIE;

6.0011111€ BBIBOIBI

JlaGopaTopuas padora Ne3 «OmnpezneneHue nmoTepu Haropa B IpSAMOM TpyOe MOCTOSHHOTO
CEUYEHUSD
®opma oT4yera 1o JadoparopHoi padore Ne3
OTt4er JOMKEH COepIKaTh:
1.Ilenp 1 3amaun paboTHI;
2.0nucanue 1a00paTOpHON YCTAHOBKH;



3. OGOCHOBaHHS TEOPETUYECKUX U IMIIMPUUYECKUX (HOPMYII TI0 ONPEIEICHHUIO MTOTEPh
Haropa u K03 (HUIreHTa ruApaBInIecKoro TPEHHs M0 JUIMHE CTAIBHBIX TPYOOIIPOBOIOB;

4.Pe3ynbTaThl H3MEPEHH U pacuyeToB B TabIMUHOU (opMme;

5. IlocTpoeHue 3aBUCUMOCTH MOTEPh HANoOpa OT CPeAHEH CKOPOCTH B Ipaduiyeckom
BUJIC;

6. Iloctpoenme  3aBHCUMOCTH  KO3((HUIMEHTa  THUAPABIUYECKOTO  TPEHHUS
IKCIIEPUMEHTANBHON TPYObI OT uncia PeliHomb/ca B rpaduieckoM BUJE;

6.001111€e BBIBOIBI.

JlaGopaTopnasi pa6ora Ne4 «Omnpenenenue k03)PUIHEHTOB MECTHBIX COMPOTHBICHUN)
®opma oT4yeTa 1o JadopatopHoii padore Ned
OTuer JOKEH COepKaTh:
1.ens u 3amaum paboTHI,
2. Onucanue 1ab0paTOPHON YCTAaHOBKH;
3. O6ocHOBaHNE TEOPETUUYECKUX U AIMIUPHUUECKUX (OPMYI MO ONPEAETECHUIO MOTEPh
Haropa Ha MECTHBIX CONPOTUBIEHUSAX U KOA(D(DUIIMEHTOB MECTHBIX COITPOTUBIICHHIA;
4.Pe3ynbpTaThl U3BMEPEHHI U pacueToB B TAOIMYHOU (opme;
5. IloctpoeHue 3aBUCUMOCTH KOX(PPHUIMEHTAa MECTHOTO COIPOTHBIICHUS BEHTHJIS OT
grcna PefiHonbca B rpaduueckom BUC;
6.0011111€ BBIBOJIBI.

JladopaTopnasi pa6ora Ne5 «Bunbl nepeHoca teriotsl. ClI0KHBIN TermaooOMeH. ['pagueHT
Temneparypsl. ['pagynpoBKa TEXHUYECKUX TEPMOIIAp»
®opma oT4eTa 1o JadboparopHoii padore NeS
OT4er JOMKEH CONlepKaTh:
1.Llens u 3anaun paboTHI;
2. Onncanue 1a0OpaTOPHOHN YCTaHOBKH;
3. OOOCHOBaHHE TEOPETUYECKUX M OSMIUPHUUYECKUX (GOPMYyJT MO ONPEEICHUIO
MapaMeTpoOB CIOKHOTO TEIJIO00MEHa;
4.Pe3ynbpTaThl U3MEPEHUI U pacueToB B TaOIMYHOU (popMme;
5. TlocTpoeHue 3aBUCUMOCTH T'PAJyUPOBKH TEXHHUYECKUX TepMomap B rpaduyeckom
BU/IE;
6.001111e BBIBOJIBI.

Jla6opaTopnasi pa6ora Ne6 «Onpenenenue k03pPUIHCHTA TETUIONPOBOHOCTH METALIOB)
®opma oTueTa o J1adopaTopHoii padore Ne6
OTuer JOMKEH CollepiKaTh:

1.Ilenp 1 3amaun paboTHI;

2. Onucanue 1abopaTOpHON YCTaHOBKY;

3. OOocHOBaHHME TEOPETUYECKHX M OSMIHPUYECKUX (OpMYyNT MO OIpeaesieHUIo

MapaMeTpoB TEIJIOMPOBOTHOCTH;

4.Pe3ynbpTaThl U3MEPEHHI U PacueTOB B TAOIMYHOU popme;

5. IlocTpoeHune 3aBUCUMOCTH TEIUIONPOBOAHOCTH B rpagueckoM BUJIE;

6.00111€e BBIBOIBI.



Jladoparopnasi padora Ne7 «Omnpenenenue kKodhdHIMEHTa TEIIIOOTAAYA B YCJIOBUH
CBOOOIHON KOHBEKIIUM)
®opma oTuyeTa 1o JadoparopHoii padore Ne7
OTt4er JOKEH COepIKaTh:
1.ens u 3amaum paboTHI,
2. Onucanue 1ab0paTOPHON YCTAaHOBKH;
3. OOOCHOBaHHE TEOPETUYECKUX M OSMIUPHUUYECKUX (GOPMYNT MO ONpPEEICHUIO
MapaMeTpoB TEII00TAaYH;
4.Pe3ynbTaThl U3MEPEHHUH M pacyeTOB B TaOJIUYHOUN dopme;
5. [locTpoeHne 3aBUCUMOCTH TEIJIOOT/Aauu B TPaUIECKOM BUJIE;
6.00111e BBEIBOJIBI.

JlaGopaTopnas pa6ora Ne§ «licreuenne Bo3ayxa U3 Cy)KMBAIOIIETOCS COTLIIA
®opma oTueTa 1o jadoparopHoii padore Ne§
OTueT 10IHKEH COAepIKaTh:
1.Ilenp 1 3a1aun pabOTHI;
2. Onucanue 1a00paTOPHON YCTaHOBKH;
3. OOoCHOBaHHME TEOPETUYECKUX H HMIHUPHYECKUX (HOPMYT IO ONpPEIeTICHHIO
[IapaMeTPOB UCTEUEHMSI BO3/1yXa U3 CYKUBAIOILIErOCs COILIA,
4.Pe3ynbTaThl U3BMEPEHUM U pacyeToB B TaOJIMYHOU (hopME;
5. I[ocTpoeHue 3aBUCUMOCTH UCTEUEHUE BO3/TyXa B rpad)uuecKOM BUIE;
6.00111e BBIBOJIBI.

Kpurepum ouenku:

- OLEHKAa «3a4TeHO» CTaBUTCS CTYACHTY, €CIM OH NpPEACTaBWJI OT4EeT B BHJE,
COOTBETCTBYIOIIEM TpeOOBaHUSIM K OGOPMIICHHIO, U OTBETUJ Ha OOJBIIYIO YacTh BOIPOCOB IMPHU
co0ece10BaHNN C MPENoJIaBaTeNeM;

- OLICHKA «HE 3aYTEHO» CTaBUTCS CTYJEHTY, €CJIU MIpeJICTaBlIeHHas paboTa HE COOTBETCTBYET
MNpEaABABIACMBIM Tpe6OBaHI/I$IM 10 O(bOpMJ'ICHI/II-O HJIM HC ITOJYUYCHBI YAOBJICTBOPUTCIBHBIC OTBCTHI
MO CYIIECTBY BBIMOJHEHHON PaOOTHI.

7.2.2. KoMIUIEKT 3aJlaHuii 1J1s1 pelieHus 3a1a4.

3adaua 1. B Gamnone HaXOAWTCA CKAThIM BO3MyX MOJ M30BITOYHBIM JaBleHUEM p; = 2,94
MIla, Onpenenutbh OTHOLIEHHE a0COIIOTHBIX JABJICHUHN, €CIU J1aBJIeHUE OKpYKaroue cpeabl 742

MM pm. cm TIpu Temneparype 293 °K

3aoaua 2. Pa3pskeHue B KOHJEHcaTope napoBoit TypOuHsl coctasiseT P, =0.95 6ap npu

8dK

armocepHoM maBnenun B, = 745 mm pm. cm. Onpenenuts aOCONIOTHOE [aBJIECHHE B

KOHJIEHCaTope.

3aoaua 3. JlaBnenue o MaHOMETPY B ITAPOBOM KOTJIe cocTaBisieT 9 amm. Kakoe aGcomoTHOE
JaBJIeHUE B KOTIIE?

Ilpumeuanue. Tlpu OOJBIIUX 3HAUEHHWSX W30BITOUHOTO JaBieHUs (Bbimie 3-5 amm)
OapomeTpuyecKkoe NaBjeHHE, €CIM OHO HE 3aJaHO, MOXXHO MPHUHATH ( TaKk OOBIYHO MOCTYIAIOT)
paBHbIM 1 amm.

3adaua 4. HaiiTu TIOTHOCTH O, W YAENbHBIH 00beM v, yriekucnoro rasa CO, mpu

HOPMATBHEIX (pu3nueckux ycaosusx ( P=760 mm pm. cm., t=0° C).



o 3
3aoaua 5. UneanbHblil Ta3 00beMoM 273 m ™ HarpeBaroT MPHU MMOCTOSTHHOM JTAaBJICHUH OT 546

o
10 547 K. OnpenenuTh npupanieHue oobema.
3aoaua 6. Jlns obecnieueHus Imporecca TOPEHUS B TONKY KOTJIA BEHTHJIATOPOM IOAAETCS

3 .
BO3AYyX B 00bEeMe 5 M~ /c IpH HOPMAIIBHBIX (PU3MUYECKUX YCIOBUSAX. ATMOC(EpPHBIN BO3AyX UMEET
o o

temriepatypy 298 K u abcomoTtHoe namieHue 0,0958 MIla. Ha xakoii o0beM 3acachlBa€MOTo
BO3/1yXa JIOJDKEH OBITh PACCUUTAH BEHTHIISTOP, YTOOBI OH MOT 00ECTIEYHTh paboTy KOTiIa?

3aoaua 7. Cmech cocrout u3 5 ke raza CO, n 3 ke raza O, . OnpenenuTb OTHOCUTEbHBIA
MAaCCOBBIM COCTaB, MPOLUEHTHBIA MAacCOBBIM COCTaB CMECHU M MOJEKYISPHYIO MacCy CMECH IO
00BEMHOMY COCTaBY.

3aoaua 8. AtmochepHbIit BO3yX MO0 00BEMHOMY COCTaBy UMEET: I N, = 0,79 n ro, = 0,21.
Onpenenuth i1 BO3AyXa, Kak I CMECH, KaXyHIylIOCs MOJIEKYJISIPHYIO Maccy, Tra30BYIO
MOCTOSIHHYIO, TUIOTHOCTh M yJENbHBIA 00bEM NPH HOPMAIBHBIX (PU3WYECKUX YCIOBHAX, a TAaKXKe

MAacCOBBIE JI0JIM COCTABIISIONINX Ta30B.
3adaua 9. I'a30Basg cMmech, cocTosllasl U3 JBYX KOMIIOHEHTOB (KHMCIOpPOJa U YIJIEKUCIOrO

ra3a), IMeeT OTHOCHTEIIbHBIM 00BEMHBINA COCTaB: I co, =0,6,
3
ro, =0,4. Cmech HaXOAUTCA B eMKOCTH 0065eMOM V = 6 "~ M M30BITOUHBIM JABJICHUEM P, -

=4 6ap n remneparype t = 300 oc. Onpenenutb Maccy ra3oBoOi CMECH.
3aoaua 15. OnpenenuTs MaccoBylo TemaoeMkocTs a3ota (N,) mpu p = const o6beMHYIO

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

ITIOCTOSIHHOU.
3aodaua 22. Onpenenurh CPEIHIO MacCOBYIO TEIIOEMKOCTh yriekucioro raza (CO, ) npu

o 19
MOCTOSIHHO JaBjieHMH B uHTepBajie Temreparyp or 0 mo 1000 C (menuHeilHas 3aBHCHMOCTD
TEIJIOEMKOCTH OT TeMIepaTyphl).

3 o
3aoaua 37. Boznyx oobemom 30 m~ , B3STHIA MPU HOPMAJbHBIX (PU3MUYECKHX YCIOBHUSX,

o o
oxnaxzaaercss oT 500 go 100~ C. HailTu OTHATOE KOJMYECTBO TEILIA, €CIU MPOLECC OXJIaXKICHUS
OPUXOJUT TpU TOCTOSSHHOM oObeme. [IpuHATH 111 0ObMEHa TEIMIOEMKOCTH HEIMHEHHYIO

3aBHCHUMOTH C%, = f(t).

3aoaua 43. Ha cxatue 3 xe mertana 3arpaueHo 800 x/[o«c pabGoOThbI, TP 3TOM BHYTPEHHSS
SHeprus rasa ypenuuuiach Ha 595 x/[oc. OnpenenuTh KOJIUYECTBO TEIUIa M yKa3aTh, MOABOIUTCS
WIA OTBOJUTCS; ONPEACITUTE H3MEHEHUE TEMITEPATyphl H SHTAIBITNH, €CIIH MOJIbHAS TETUIOEMKOCTh
MeTaHa IpHU MOCTOSTHHOM 00beMe paBHa 26,48 x/lowcl (kmonw epad).

. 3 .
3adaua 54. B xanopumetrpuueckoir 6omobe emkoctbio 300 cu ™, 3aMOJHEHHONW KHUCIOPOIOM

npu pasieHun 2,5 Mlla w TteMmeparype 293°K, cropaer 0,3 2 TOmIMBA, HMEIOLIETO
TEIJIONPOBOAHYIO  crmocoOHOCTh 25100  x/orc/ke. Ompenenuth TMOBBIIICHUE JABICHUS U
TeMIIepaTypy B KOHIIE CrOpaHus, MpeHeOperas TeIIo0TAaYe K CTeHKaM O0MOBI.

3aodaua 82. OnpenenuTh KOJIUYECTBO TEIUIA, MOJYYEHHOE BOJOPOJOM B OalNIOHE €MKOCTHIO
40 7, U3MEHEHHEM €ro TeMIlepaTypbl, BHYTPEHHEW SHEpPruM M OSHTAJIbIUHU, €CIH H30BITOYHOE
JaBJieHWe B pe3ylbTaTe HarpeBaHus OamioHa moBeicwiack ¢ 12 MIla no 13,2 Mlla.

bapomerpudeckoe napnenue 745 mm pm. cm., HadanbHas Temneparypa T, = 273 ? K, TemmnoeMKocTh
BOZIOpOJIA C |, = 14,33 k/oc/ (ke epad).
3adaua 84. B nunuHApe MOJ NOPIIHEM MOXKET PACIIMPATHCA BO3AYX, YIVIEKHUCIOTA WIIU

o
renun. HavanbHble mapamerpbl raza oauHakoBbl: nasieHue 0,7 Mlla, temneparypa 973 K.
Pacummpenue mnpoucxomut g0 nasineHus 0,12 Mlla. CpaBHUTH paboTy MpH aaunadaTHOM
PaCIIMPEHUH Ta30B, CYUTAs, YTO PACXOJ UX OAMHAKOB, a TETUIOEMKOCTh IMTOCTOSTHHA.



3aoaua 91. CpaBHUTH paboOTy aanabaTHOTO PACHIMPEHHS PA3JTMYHBIX Ta30B O] MOPITHEM
(BO31yX, reMil U YIIIEKUCII0Ta), ECJIM MX HadajbHbIE TapaMETPbl OAMHAKOBHI (HaBienue 1,6 Mlla,

temnepatrypa 973 °K), a Temmeparypa ux mocie pacmmpenns pasHa 323 °K. Pacxomsl rasos
CUMTaTh OJAMHAKOBBIMH, & TEIUIOEMKOCTU — MOCTOSHHBIMU. ONpeennTh TaKKe /IaBJICHHE T'a30B B
KOHIIE Mpoliecca UX paciIupeHusl.

3aoaua 101. OceBoit KoMIpeccop ra3oBoil TypOUHBI, BcachiBast BO3yxX npu aasienun 0,1013

MIla n temmeparype 303°K, momaer ero B kamepy cropanus npu pasienuu 0,73 MIla m

temneparype 640° K. OnpenennTs moka3aTelb IOITHTPOIIBI IIPOLECCA CHKATHSA, €0 TEIII0EMKOCTb,
KOJIMYECTBO TeIJla, U3MEHEHHUE PHTAJIbIIUKN, BHYTPEHHEH sHEpruu U paboTy cxkatus 1 ke Bo3ayxa B
KOMIIpECCOpE.
3aoaua 145. Ternno ropsuedt BOMBI, JBIKYIICHCS BHYTPH Kpyra TOPHU3OHTAIBHOW TPYOBI,

nepeaaeTcsi BO3AyXy, OMBIBAIOLIEMY TPYOy IO HAPYKHOM MOBEPXHOCTH CBOOOTHBIM IIOTOKOM.

Tpebyercs omnpenenuTh Kod3(h(GUIMEHTH TEIUIOOTJAYM BOJON BHYTPEHHEW MOBEPXHOCTH
TpyObI U HAPYKHOM €€ TOBEPXHOCTHIO BO3/yXa, a TAK)Ke KOAPPHUIIMEHT TeIonepeaun OT BOJIBI K
BO3/IyXy, OTHECEHHBIN K 1 M IJIMHBI TPYOBHI.

Jns pacuera npUHATS:

1. BHyTpeHHuil Auamerp TpyOsbI d;=..Mm

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

3. mmuHy TpYyOBI I= ..M

4. wmarepuan TpyObl A= ...Bt/™M*K;

5. CpemHroI CKOPOCTh BOIBI W= ...M/CeK;

6. cpenHIoI TeMIepaTypy BOJIbI twe, = ... °C;

7. TemIeparypy BO3[yXa OKpPYXKarolero Tpyoy tore , = 20 °C.

3adaua 157. Temnno nBIMOBBIX Ta30B IEpPENACTCS YEpe3 CTEHKY KOTJa KHILIIEH BOJE.

IIpunumMas Temmeparypy rasos t; =... ’C, Bombl t,=...°C, K0O>pHUIMEHT TEIIOOTAAYHM ra3amu
CTeHKe oy =...B1/M 2 *K, n or crenku Bojie a5, = ...BT/M 2 *K, cunras cTeHKy IJIOCKOM, TpeOyeTcs:

1. mocuuTaTh TEpMHUYECKOE COMPOTHUBIEHNE R, KOApPUIIMEHTHI TemIonepeaayy,
HKBUBAJIEHTHBIE KOA()(DUIIMEHTHI TEIIONPOBOAUMOCTH U KOJIWYECTBO MEepeJaBaeMoro Teria

2
OT ra3oB K Bojie uepe3 1 M~ cTeHKH 3a | cek JuIsl CIeayoumX ciyvyaes:
a) CTEHKa CTaJIbHasl, COBEPIIEHHO YUCTAasl, TOJIUHON 5 =...MM

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

0) cTeHKa MeHasA, COBEPLUICHHO YMCTast, TONIIMHOM 0 5 =...MM
(A4 ,= 350 Br/m*K);

B) CTCHKA CTaJIbHasi, CO CTOPOHBI BOJBI IIOKPBITA CIOEM HAKUIIM TOJNMIUHOW  J5 =...MM
(A5 =2 Br/M*K);

r) cily4ail «B», HO TIOBEPX HAKUIINA MMEETCS CIION Maciia TOJNUHON J , = MM
(A,= 10,1 Br/m*K);

1) CIy4aii «T», HO CO CTOPOHBI T'a30B CTEHKA MOKPHITA CIIOEM CaXH TOJIMHON J; =...MM
(4, = 0,2B1/M°*K);

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

OCTAJIBHBIX CJIY4YacB,
3. ONPCACIINTL AHAJIMTUYCCKU TCMIICPATYPBI BCEX CJIOCB CTCHKU CJIIYUas «I».



7.2.3. BaHK TeCTOBBIX 3a/IaHUH /IS IPOBeAeHHs TECTHPOBAHUIA

Haspanwme 6anka TectoBbix | Kon-Bo 3amanuii B PazpaboTunku
3a/IaHUI OaHKE TECTOBBIX
3alaHui
OCHOBBI TUJPABIUKH U .
P 500 Cwmonenckuii Bukrop Bnagumuposud
TEPMOJUHAMUKHU
Per;siameHT npoBeeHus TECTHPOBAHUI
HasBanue 6anka Kou-Bo 3ananwui, Howmepa u Koun-Bo Bpewms Ha
TECTOBBIX 3aJaHHI MIPEIbSABISIEMBIX HauMEHOBAaHUS 3a/laHuil | TECTUPOBAHUE,
CTYJCHTY pa3esioB TecTa B pazzene MUH.
OCHOBBI THIPABIUKH 50 Monyns 1 250 90
Y TEPMOIMTHAMUKH Monyns 2 250




7.3. OueHo4Hble cpeacTBa AJS NPOMEXKYTOYHOH aTTeCTAllMd NO HMTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 4

Ne

=
S~
=

BOHpOCBI K 3a49€Ty

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 M ra30B. ['a30BbIe 3aKOHBI

CuJibl, IEWCTBYIOIINE B KUJIKOCTU

['mapocTaTHdecKkoe JaBJIEHUE U €r0 CBOMCTBO

JlnddepennnanbHoe ypaBHEHUE TOKOSIIEHCS JKUKOCTH

OcHOBHOE YpaBHCHHUE TUAPOCTATUKHU B I10JIE 3EMHOI'O TATOTCHHA

[loBepxHOCTH paBHOTO JaBieHus. 3akoH [lackamns

Bubl 1aBiaeHuUs. Cuia JaBJICHHUA ) KMAKOCTH Ha INNIOCKHUEC U KpHBOHHHCﬁHLIe IMOBCPXHOCTHU

IR N[| O~ wN) =

OTHOCHUTEJIBbHBIN TOKOM KUJKOCTH. 3aKOH Apxumena

=
o

. |PaBHOBecHe ra3oB. OCHOBHbIE YPaBHEHUSI

-
-

. |OcHoBHEBIE MOHATHS KHHEMATUKA KHUIKOCTH

=
N

. |OcHOBHEBIC DITEMEHTHI TOTOKA HBH)KYHJGIZCH KHNIKOCTH

=
w

. |Buabl ABHKEHUS )KUIKOCTH

[EEN
NN

. [YpaBHEHUE HEPA3PBIBHOCTH ITIOTOKA

=
(62

. Huddepennmanbuoe ypaBHEHHE TBUKEHUS HEBSI3KON KHUIKOCTH

=
D

. |Ob1iee ypaBHEHHE SHEPTUU B UHTETPaAIbHOM Qopme

-
\‘

. |OcHoBHOE ypaBHEHHE OanaHca rupaBiIndYecKux napametrpoB (ypaBuenue J|.bepuynn)

=
[00]

. [l'eoMeTpuyeckas 1 YHEpPreTudecKas MHTepnperanus ypasaenus /[.bepnyinu

-
©w

Dopmel npencraBicHus ypaBHeHUs Jl.bepHymiM s MOTOKa peaslbHOM  JKHUJIKOCTH.
YpaBHeHue bepHyiun 1715 3JIEMEHTaApHON CTPYHMKHU HEBA3KOM CKUMAEMOM KUIKOCTH

20.

PexxumMbl  TeUeHHMsS] KHUAKOCTH, OCOOEHHOCTH CYILECTBYIOIIMX pPEXKHMOB, KpHUTEpUHY|
Petinonnaca

21.

Buabl rupaBIMdecKuX CONPOTUBICHUN. PU3HUECKUE XAPAKTEPUCTUKU THAPABINYE-CKUX
CONPOTUBIICHUN

22.

ConpoTuBJIEHUE 0 JAJIMHE NPH ABWKEHUU B IIMJIMHAPUUECKON TPyOe MpH CYHIECTBYIOIINX
[pexuMax

23.

Dopmyna Jlapcu-BeiicOaxa, ee puznueckuii cMbICT

24,

TeueHne XHUAKOCTM B TUAPABIMYECKH IJIaJKUX M IIEPOXOBAaThIX TpyOax. JIBmkeHue
PKHJIKOCTH B TpyOax HEKPYTJIOro CeueHHs

25.

MecTHBIE TUIPABINYECKUE CONPOTUBICHUA. DOPMYIIBI OIIPENEIICHUs IOTEPH HAIopa Mpu
[TPOXOKJICHUM >KUJIKOCTH 4epe3 MECTHbIE IMperpaabl B TpyOONmpoBoAax. DKBUBaJEHTHAS
TUIMHA

26.

3aBUCUMOCTh KO3 GUIIUEHTa MECTHOTO COMPOTHUBIICHUS OT uncia PeliHonbaca

27.

Knaccudukanus Tpy6onpoBoioB. ['uapaBainueckuii pacueT KOPOTKOro TpyoonpoBoaa

28.

[ 'mapaBIUUecKuii pacyeT IITUHHBIX TPYyOOTIPOBOIOB

29.

['mapaBnuuecknii yaap, @U3nN4ecKuii CMBICI U pacueTHbIE (OPMYIIBI




Ne i/

Bonpocsl k 3auery

30.

lcTeueHne )KUIKOCTH U3 OTBEPCTHUS B TOHKOU cTeHKe. OCHOBHBIE pacueTHbIE (JOPMYIIbI

31.

3aBHCHMOCTH KOB(l)q)I/II_[I/IeHTOB HCTCUCHHUA OT YHCJla PeﬁHo.]'II:I[ca

32.

lcTeuenne U3 HacaaKOB, BUABI HacaAKOB. OCHOBHBIE pacueTHbIC (JOPMYITbI

33.

lcTreucHue Ipu NEPECMCHHOM HAITOPEC U IO YPOBCHBb KUJIKOCTHU

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&pHﬁ.

39.

(OCHOBHEBIC TCPMOANHAMHUYCCKUEC MMapaMETPbl COCTOAHUA pa6oqer0 TCIIa. TepMI/I‘ICCKOC YPaBHCHUC
COCTOSHUA.

40.

TCpMOI[I/IHaMI/I‘IeCKI/Iﬁ rnmponecc. O6paTI/IMI)IC n HCOGpaTI/IMLIC MMPOLCCCHI. TCpMOI[I/IHaMI/IquKaH
CHCTEMA.

41.

Terora u pabota Kak (GOPMBI Mepeayn SHEPrUd. AHATUTHYECKOE BBIPAXKEHHE U TpadHyecKoe
M300paKeHue.

42.

AHATNTHYSCKHUE BBIPpXKCHUA I magama TCPMOAUHAMUKU.

43.

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

44,

l1ncanbHBIC Tra3bl, UX CBOMCTBA U YpPaBHEHUE COCTOSHUA.

45,

BHYTpeHHSIST SHEPTHSL, SHTAIBINS U SHTPONHS UICATBFHOTO ra3a, UX BBIUYUCICHHE, UX (PU3NUYECKUH]
CMBICII

46.

TenmoeMKOCTh UaealIbHOrO ra3a. Ee BUIbl 1 B3aUMOCBS3b TEINIOEMKOCTEM.

47.

lccienoBanne n300apHOTo Tpolecca.

48.

lccienoBanne H30XOPHOTO MpoIecca.

49,

ccieqoBanue HN30TCPMUUYCCKOIO IMpoIeccca.

50.

liccienoBanue aanabaTHOTO Mpoliecca.

51.

3aBHCHMOCTD MEXIy TapaMeTpaMy I'a3a B IOJIMTPOIHOM Ipolecce. Pabora BHyTpeHHEH 3HEprUH U
TeIuI0Ta IOJIUTPOIIHOIO IIpoLiecca

52.

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

53.

CooTHOIIICHHE mapaMeTpoOB B HOJUTPOITHBIX ITPOIECCax.

54,

PaGora Temia B MOJIMTPOIHBIX MpoHecCax.

55.

Cmecu uneanpHBIX ra3oB. CrocoOsl 3a1aHus cMecu. MoIeKy sipHas Macca U ra30Basi MOCTOSHHAS
cMecH.

56.

OCHOBHBIE ypaBHEHUs Ta30BOro NOToKa. Pacronaraemas paboTa rasa B IIOTOKE.

S7.

CKOpOCTL HUCTCUCHUS U pacxo/[ rasa.

58.

JlpoccenupoBaHue rasa

59.

PaGoTa 1 MOIIHOCTH HAa IPUBOJ KOMIIpeccopa. MHOTocTyeH4aThlii KoMmpeccop. JleTanaepst

60.

(OCHOBHBIE 3aKOHBI NACaJIbHBIX T'a30B.

61.

PeanbHbIC Ta3bl U napbl, UX CBOIICTBa U YpaBHCHUC COCTOAHUA.

62.

COHJ'IEI, MponeCChl npeo6pa3OBaHI/m OHCPTrUU B HUX.

63.

luddyzopsl, mporecchl mpeoOpa3oBaHUs SJHEPTHH B HUX.

64.

ccnenoBanue npotecca apoccenupoBanue. pdext Ixoyna-TomcoHa.

65.

HpHMBIe n 06paTHBIe OUKJIbI, UX HAa3HAYCHUC.

66.

Mneanbusiii uka Kapuo, ero KII, Teopema Kapuo




7.3.2. Kputepuu 4 HOPMbI OLIEHKH

dopma
NpoBeJeHUs
Cemectp POBEI . Kpurepun u HOpMbI OLIEHKHU
NMPOMEKYTOYHOM
aTrecTaluy
3aueT Ouenku "3a4yTeHO" 3acCiyKUBaeT

«3a4YTCHO»

oOyyaromuiicsi, OOHApPYKUBIIUN
3HaHHUSA  OCHOBHOIO  y4eOHO-
MpOrpaMMHOI0  MaTepuajia B
o0BeMe, HEe00X0IUMOM IUIA
JanbHenen yueObl u
peacTosIen paboThI o
CIELUAJIbHOCTH, CIIPABIIAIOLINICS
c BBIIIOJIHEHUEM 3a/1aHH,
MPEIYCMOTPEHHBIX TMPOTPaAMMOH,
3HAaKOMBIN c OCHOBHOM
JUTEPATypOil, PEKOMEHJIOBAaHHOM
MPOrpaMMOi.

«HE€ 3a4TCHO»

Ouenka "He 3a4yTeHo"

BBICTABISIETCS.  OOydaromemycs,
OOHapy)KUBIIEMY MpoOETsl B
3HAHUAX  OCHOBHOTO  y4eOHO-

IPOrpPaMMHOTO Marepuaia,
JIOIYCTUBIIEMY MPUHIUIHUATIbHbIE
OLINOKHU B BBIIIOJTHEHUU

IPEyCMOTPEHHBIX MPOTrPaMMOI
3amanuii. Kak mnpaBuiio, oleHka
"He 3a4TeHo" CTaBUTCA
oOyyarolumcsi,  KOTOpble  He
MOTYT TPOAODKUTH OOydeHue
WU MPUCTYTIUTH K
npodeccCuoHaTbHOM
NESATeNIbHOCTH 1O  OKOHYaHUU
By3a  0€3  JIONOJHHUTEIbHBIX
3aHATHII TI0 COOTBETCTBYIOUIEH
JUCHUTIIINHE




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

Tun (yueOHMK, yueOHOe

KoanuecTBO B
HAY4YHOM

Ne nocooue, yue0Ho-
ABTOpPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) I'ox u3panus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
1 | T'uprumos A. JI. MexaHHKa KUJKOCTH U ra3a (THApaBIHKa) YyeOHuk 2018 OBC Znanium
2 | Uleiimak A. A. ['upaBnyka ¥ r’UAPONHEBMOIIPUBOL Y4eOHuK 2017 SbC Znanium.
3 3amaiees 3. X., OCHOBBI TUJIPABIIUKU U TETNIOTEXHUKHU YuyebHoe mmocodue 2018 ObC "Jlanp"
ITocoxun B. H.,
Yedanos B. M.
4 | Kpyrnos I'. A. [u gp.]. TennorexHuka YyeOHoe nmocobue 2017 OBC "Jlanp"
5 | Mumenus C. E. WudopmannoHHO-aHATUTHYECKas! paboTa yuebHoe rmocodue 2020 3BC
"ZNANIUM.CO
Mll
6 | Jlorynogoii O. C. [IpencrasieHue n BU3yanu3anus y4eOHUK 2020 9bC
pe3yIbTAaTOB HAYYHBIX UCCIIEIOBAHUMN "ZNANIUM.CO
Mll
7 | lapos 1O. 1., TexHu4eckass TepMOIMHAMUKA y4e0HO-METOINIECKOe 2019 OBbC
I'puropsesa O. K. nocobue "KoHcynbpTaHT
cTyneHra"
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHuk, yueoHoe KOHH%CTEO B
HAY4YHOI
Ne nocooue, yueOHo-
ABTOpPBI, COCTABUTEHU 3ar/iaBue (3aroJjioBoK) I'oa u3nanus oudamorexe /
n/m MeToAnYecKoe mocooue,
HaumeHoBaHue
NPAKTHKYM, AP.) 3EC
1 I'mppasnuka: T. 1. OCHOBBI MEXaHUKHU 2014

3ylikoB A.JL

JKUJIKOCTH

YyeOHUuk

9BC IPRbooks




Tun (yueOHuK, yueOHOe

KoJsinmuecTBO B

Ne nocooue, yuedHo- HayHOH
- ABTOPBI, COCTABUTEJIH 3ar;iiaBue (3aroJji0BoK) i I'ox u3panus oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanmue
NPaKTHKYM, JP.) 3EC
2 HosukoBa A. M., 2014
KynpsiBues A. B., MexaHuKa KUIKOCTH U Ta3a VYueOHoe mocodue 3bC IPRbooks
NBanenko . N.
3 | I'mprupoB A. J1. MexaHHKa XUAKOCTH U Ta3a (ruapaBinuka) | Y4ueOHHUK 2014 3bC Znanium
4 | A I'.B. i i 2013
JICKCECB , BupTtyansHbiii 1a00paTOPHBIA IPAKTUKYM VueGHoe Hocobue SEC IPRbooks
bpunenko . U. 10 Kypcy «MexaHuKa KUIAKOCTH U ra3ay
5 | Kpectun E. A. PemeOHUK 10 TUIpaBIIKKe YyeOHoe nocobue 2014 9BC IPRbooks
6 Wpanenko 1. I'unpa a VY4eOHoe nocobue 2012 ObC
BaHeHko U. U. UJPaBIUK qeOHOE T )71
ApaBa "IPRbooks"
7 Kynunos B. A. Temtorexumka YuyebHoe mmocodue 2015 OBC Znanium.
8 Kyp alieu U.b., KoHcrekT nexknuii mo TeIIoTEXHUKE YyebHoe nocodue 2016 SB5C "IPRbooks"
Mamnoiinuna C. 3.
9 | Mupam A. O., TexHudeckass TEpMOIMHAMUKA. 9BC
[TaBnenko B. A. Tennomaccoobmen YueGHOe ocooue 2017 "KOHCYIbTaHT

cTyneHra"




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX

CUCTEM

— WebofScience [DnekTpoHHBIH pecypc]: MyabTHIUCHMILIMHApHAsS pedepartuBHas Oasza
JTAHHBIX. — Philadelphia: ClarivateAnalitics, 2016-. — Pexum JIOCTyIa:
apps.webofknowledge.com. — 3ari1. ¢ skpana. — 3. pyc., aHIL.

— Scopus [DnekTponHbIi pecypc]: pedeparuBhas 6a3za manubix. — Netherlands: Elsevier,
2004—. — Pexxum JtocTyma: scopus.com. — 3ari. ¢ 3kpana. — f3. pyc., aHII.

— Elibrary [DnekTpoHHBIi pecypc]: HaydHas djeKTpoHHas O6ubauorexka. — MockBa: HOB,
2000—. — Pexxum noctyma: elibrary.ru. — 3ari. ¢ akpana. — S3. pyc., aHri.

— SpringerLink [DnexTponHblit pecypc]: [6a3a nanubix]. — Switzerland: SpringerNature,
1842—. — Pesxum mocryma: link.springer.com. — 3ari. ¢ skpana. — SI3. aHriL.

— ScienceDirect [Onextponnslii  pecypc]: KOJUJICKIIUS ~ DJEKTPOHHBIX  KHUT
uznarenbcTBa Elsevier.  — Netherlands: Elsevier, 2018-. — Pexum jgocryna:
sciencedirect.com. — 3aru. ¢ skpaHa. — SI3. aHriI.

8.4. IlepeyeHb MPOrpaMMHOI0 o0ecnedYeHus

Ne Hanvenosamme O PexBU3UTEI IlOI“OB?pa
n/n (nata, HOMep, CPOK JACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeHcTBUS — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JIelicTBUS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JeHCTBUS — OECCPOTHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeUCTBHS — OECCPOYHO
3 Mirapolis Human Capital Management JMIIEH3UOHHBIH 1oroBop Ne 42/02/22-K ot
02.02.2022, cpok aeiicTBus — 10
31.08.2022

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA

00pa30BaTeIbLHOTO MPOIeCcca Mo THCIUTLINHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS
. IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS
n/m | NpPaKkTHYeCKUX U J1a00paTOPHBIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN
padoThl 00yYarOIMxcs (HOMep ayAuTOPUH)
VYuebnas aymutopuss ans  npoBeaeHus | Ctomsl y4EeHUUYECKHE JIByXMECTHBIE
3aHATUA  JIGKIMOHHOTO  TumMa. YyeOHas | (MOHOOJOKH), CTOJ MpPENnoAaBaTeIbCKUM,
1 |ayauTopuss Ans  TPOBENEHUS  3aHATHH | CTyJ IpernojaBaTeNbCKui, kadeapa, qocka

CEMHHApPCKOro Tuna. Y4yeOHas ayIuTopus Ui | ayAUTOpHAs (MeloBas), SKpaH.
KYPCOBOTO IPOEKTHPOBAHUS  (BBINOJIHEHMUSI




HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOpuil, MACTEPCKUX U

Ne Ap. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb 0OCHOBHOIO 000PY10BAHMS
n/n | NpPakTHYeCKUX U Ja0O0pPaTOPHbIX 3aHATHI,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)
KYpPCOBBIX Pa0oT). YueOHas ayauTopus IS
MIPOBEJICHUS TPYIIOBBIX U WHIUBUAYAIbHBIX
KOHCYyJbTallMii. Y4eOHas ayauTopus JUIs
MIPOBEJICHUS 3aHITUN TEKYIIET0 KOHTPOJIA U
npomexyrouHoi arrecraimu. (b-209).
Jlabopatopus "I mapoaunHamuka'. Cron  mnpenopaBarenbckuit ,  CrTombl
VYyebHas ayiuTopHs JJis IPOBEACHUS VUCHUYECKUE, CTYJbs, IMKapbl , JOCKa
3aHATUN CEMUHAPCKOTO THIA. ayquTopHas , JabopaTopHbIE YCTaHOBKH.,
VYyebnas ayuTopust st KypcoBOTO MAaIIHHA Pa3pbIBHASL., MIKA(],0rHETYIIUTEb
MIPOEKTUPOBAHHUS (BBITOJIHEHHS KyPCOBBIX
5 pabor).
VYyeOHast ayTuTOpus AJIsl IPOBEACHHUS
TPYNIOBBIX U WHAUBHUIYAIbHBIX
KOHCYJIbTALINI
VYyebnas  aymutopus Ui TPOBEICHUS
3aHATUN TEKYIIIETO KOHTPOJIS u
npomexyrouHoi arrecraimu. (C-304).
JlaGoparopus "I'mapaBiuka u | Cronbl  mpenonasarenbckue , Cromsl
3 | ruppaBnnueckue marmmHb" (C-301). YUYEHHUYECKUE, CTYINbs, Paguarop, I0CKa
ayJIUTOpHAsi, CTeH/Ibl 1a00paTOPHBIE
JlabopaTopus "TepmoanHamMuKa u | Cronel  mpenojaBTensckue ,  CTOmbI
Terionepenaya'. YUEHUYECKUE JBYXMECTHbIE , MIKad
Vyebnass  aymutopust Ui TPOBEIEHHUS | JOCKA ayAWTOpHAs  MeEJoBasi, dJ. MIUT,
3aHATUNA CEMUHAPCKOTO THIA. CTYJIbs, CTEH/IBI K JTa0OpaTOPHBIM paboTaM
VYuyebnas  aymutopusi Ui KypCOBOTIO |, KOMIIpeccop,
MPOEKTUPOBaHMs  (BBIMIOJHEHHsS] KYPCOBBIX | BEHTHIIALUA,orHeTymuTenes OI1Y-2_02.
4 | pabor).
YyeOnass ayautopust IJig  TPOBEACHHUS
TPYTIOBBIX u WHIMBUTYaTbHBIX
KOHCYJIbTALIUI
VYuyebnast  aymutopust JUII  TIPOBEICHUS
3aHATUN TEKYIIIETO KOHTPOJIS u
npomexytouHoi arrecraimu. (C-302).
Jlabopatopus "T"a3oBas aunamuka" (b-214). CTeUIAK € HANOHBIMH  IOCOOHSMH,
CTeJIaXX € Ja0OpaTOpPHBIMU TOCOOMSIMH,
BaKyyMHBIH TMPHUBOJI, CTOJBI YYCHHUECKUE
JBYXMECTHble  (MOHOOJIOKM) , JOCKa
5 ayIuTOpHas, TypOOKOMITpeccop,
BaKyyMHast 3aCJIOHKa, BaKyyMMETp,
HaTJIsTHBIC nocoowus., CTOJ
MIPENOIaBaTENIbCKUN, CTYI
MIPenoaBaTeIbCKHA.
6 [Tomemenue mmst camocToSITeNbHOW PAOOTHI | CTOMBI, CTYIbS, KOMITBIOTEPHI
obyyaromuxcs (I'-401)
7 [Tomemmenue mms camocTosiTeNbHOW paboTel | Jlocka ayauTopHas (MenoBas), CTOJIBI

obyyarommuxcst (C-508)

YUYCHUYCCKHUEC, CTOJ HpCHOZ[aBaTCHLCKHﬁ,




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOB, JJa00paTOpuil, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYarOIMXcs (HOMep ayJAUuTOPH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

CTYJbsI, CTCH]IbI, IIKA(BbI.




