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1. Heaun u 3agaun TUCHUILJINHBI

esb ocBOCHUSA TUCUMILIMHBI:

- (opmMupoBaHHE 1EJIOCTHOTO MHUPOBO33PEHHUS M Pa3BUTHUE CHUCTEMHO-
ABOJIIOIMOHHOTO CTUJISI MBILILJICHUS;

- (popMuUpOBaHUE CUCTEMBI TEIUIOTEXHUYECKUX 3HAHUN KakK (PyHIaMeHTaJIbHOU
0a3bl HHKEHEPHOU MOJITOTOBKH;

- (opMupoBaHHE HaBBIKOB II0 TPAMOTHOMY MPUMEHEHUIO TMOJOXKEHUN
TEXHUYECKOW TEPMOJUHAMUKH M TEIIOMacCcoOOMeHa B Mpoliecce HAYyYHOIO aHaau3a
POOJIEMHBIX CUTYallUi, KOTOPbIE HHKEHEP JOJIKEH pa3peliarh Mpu CO3JaHuU HOBOM
TEXHUKHA U HOBBIX TEXHOJIOTUM.

- O3HAaKOMJICHME C HCTOPMEW U JIOTUKOW OCHOBHBIX OTKPBITHUM
TEIUIOTEXHHUKH.

HepequL KOMHeTeHHHﬁ, (bopanyeMle B ITPpOoHECCEC U3YICHHUA NUCIUIITIUHBI
Komnerenuuu Coaep:xanue

YK-1 CriocoOeH OCyIIECTBIATh IOMCK, KPUTHUECKUH aHalu3 U CHHTE3
uHboOpMalMK, MPUMEHSTh CUCTEMHBIM  IMOAXOA  JJIi  PELICHUs
IIOCTABJICHHBIX 3aJa4
OIIK -1 Cnoco0OeH y4HTHIBaTh COBPEMEHHBIE TEHJIECHLUU Pa3BUTHUS TEXHUKU U
TEXHOJIOTHI B 00JacTu TeXHOC(epHOW 0e30MacHOCTH, U3MEPUTENBHON U
BBIUMCIUTENbHON TEXHUKHU, NH(OPMAITMOHHBIX TEXHOJIOTHH MpHU pelIeHnn
TUIOBBIX 3a/1a4 B 00JIACTH MPO(PECCUOHATLHON NEATETbHOCTH, CBI3aHHON
C 3aIIMTOM OKpy»Karoulei cpenbl 1 obecredeHreM 0e30MacHOCTH YeI0BeKa
[1K-2 CriocobeH Ha OCHOBE 3aKOHOB TEIUIOQH3MKH M TEPMOAMHAMUKHU
IPOTHO3MPOBATh XapakTep M pa3Mepbl 30H BO3AEHUCTBHUS OMNACHBIX
(haKTOpOB M X COIYTCTBYIOIIUX IMPOSBICHUH, IPUMEHATH JEHCTBYIONINE
pacyeTHble U OKCIIEPUMEHTAJIbHbIE METOIMKH, TPOBOAUTH AaHAIHU3
NOKapHOM ONMACHOCTH U 0OOCHOBAaHHO BBIOMpATh U3BECTHBIE YCTPOWCTBA,
CHUCTEMBl M METOJbl 3aLUTHl 4YEJIOBEKA U OKpY)KaloLled cpenpl OT
HEraTMBHBIX BO3JICHCTBHI ONACHBIX (DAKTOPOB MOXKAPOB.

3agauu AUCHUNIHHBI:

- U3yYCHHE OCHOBHBIX IMOHSATUNA W MOJEIeH TepMOIMHAMHUKHU, OCHOBHBIX
3aKOHOB TEPMOJIMHAMUKU M TEIUIOOOMEHa, METOJOB TEeIMJIOMAacCOOOMEHHBIX U
TEPMOJUHAMUYECKHX;

- dbopMupoBaHWE  YMEHHUW  TPHUMEHSATH  OCHOBHBIE  3aKOHBI U
3aKOHOMEPHOCTH TEPMOJAMHAMUKH M TEIIOMACCOOMEHA TPH PEHICHUU BOIPOCOB
obOecrieueHus OKapHOU O€30MaCHOCTH;

- OBJIaJICHWE HAaBBIKAMH TI0 TPUMCHCHHIO 3aKOHOMEPHOCTEH TEpMOJIH-
HaMUKH M TETJIOMacCOOOMEHA MPHU PEIICHUH BOIIPOCOB MPOTHUBOTIOKAPHON 3aIIUTHI.

2. [lepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs] M CUMILINHBI,
COOTHECEHHBIX C INIAHUPYEMbIMH Pe3yJIbTaTaMHM 0CBOCHHS 00pa30BaTe/IbHOM
MPOrpaMmbl

| MHmuKaTopbl JOCTIKCHHS KOMIICTCHIMH | |lIaHHpyeMble pe3y/IbIraThl 06yYeHHs 110




| JUCHUIIIINHE

Tun 3axa4un npogeccHoHAIbHOM eI TEJILHOCTH: CEPBUCHO-IKCILTYATAIIMOHHbIH

VYK-1.1 3naer npuHuunsl cOopa, orbopa u
000011IeHNA nHdopmaIuu, METOIUKHU
CHCTEMHOTO IoAX0/1a JUIST penieHus
npoh)eCCHOHANIBHBIX 3a]1ad.

3Haer

IToHaTHUHEBIN arrapar JUCIUTIIINHEL,
MEXyHApOJHYI0 CUCTEMY €AMHUIl U3MEPEHUN
(CH); anroput™M aHaimu3a pa3MEpPHOCTEH
(U3NYEeCKNX BENUYMH; TMpaBWIa aHAIH3a
IOCTAHOBKH YU€OHBIX 337a4

YMmeer

O06006mare yueOHy10 UH(OpMAIHIO;
OCMBICIIMBATh y4eOHYI0 nHpopManumy,
BOCIIPUHMMATh HWH(POPMALMIO B pa3IMYHBIX
dbopmax  mpencTaBieHus — (CeMaHTHYECKas,
3HAKO-CHUMBOJIbHAS u rpaguydeckas),

IPOBOAUTH CHHTE3 TEMATUYCCKOI0 Marcpuaia
pasaciia 1nmpy BbIIIOJHCHUHU y‘-Ie6HBIX 3aJaHui

VK-1.2 YmeeT aHanu3upoBarb 1
CUCTCMATU3UPOBATL PA3HOPOAHBIC NAHHBIC,
orleHUBaTh YPHEKTUBHOCTH POLICAYP aHATU3a
po0JIeM U MPUHATHS PELICHUN B
npodeccuoHanbHOMN AEeATEIbHOCTH.

3Haer

ITopsnox NPEACTaBIICHUS OTYETOB o
pe3ynpTarax HayyHOW paboThl, HPUHLUIIBI
IIOCTPOCHMSI YPABHEHUNM HA OCHOBE 3aKOHA
COXpPaHEHUsl SHEpruM, Macchl M HUMILyJbCa,
YpaBHCHHA HEPA3PbLIBHOCTHU, BKIIOYAIOIIHUC B
ce0sl pa3HOPOHBIE POLIECCHI.

YMmeer

Hcnonp3oBaTh B MPAaKTUYECKUX pacuerax
METOAUKU BBIYUCJIICHUA TCIIJIOBBIX
COTIPOTUBIICHUM Ha npuMepe
IIOCJIENOBATEILHOTO i napajuieIbHOTO
BKJIIOUEHUH, aHATM3UPOBAThH dakTopsl,

BIIVSIFOIIME Ha TEIUIO(M3MUYECKHIE TPOIECCHl B
HanOOJIbIIEH 1 HAUMEHBIIEH CTEIIEHU.

VK-1.3 Bnaneer HaBbIKaMHM HayYHOI'O TIOMCKa
U MPaKTHYECKON paboTHI C
MH(OPMAIIMOHHBIMU UCTOYHUKAMU; METOAMHU
MIPUHSTHS PEILICHUN.

3Haer

HcTouHMKY 1OCTOBEPHON HAYYHOU
nH(popMaIuK, CTPYKTYypy OpraHu3aluu
CIPABOYHBIX U3/1aHUH, yUeOHOH IUTEepaTypsl U
HOPMATHBHBIX JJOKYMEHTOB

OCHOBHBIE TIOHATHS U OIPEeNICHHsI, CIOCOOBI
OpraHM3aIiy MOMCKa HEOOX0IUMOit
uHbOpMaIUU

VYMmeer

Hcnonp30BaTh B IPaKTUUECKUX 3a/1a4ax
OITyOJIMKOBaHHBIE PE3yIbTaThl HAYYHOMN
JeSATEIbHOCTH, MPOBOAUTH KPUTHUECKUI
aHaJIN3 MOJYYeHHON HHPOpMaLIUH,
BbIpa0aThIBaTh MOPSAI0OK CAMOCTOSITEILHOTO
peuIeHus TeIIOTEXHUYECKUX 3a/1au.

3HaeT coBpeMeHHbIE HH()OPMAIIMOHHbIE
TEXHOJIOTMH U POrPaMMHBIE CPEJICTBA, B TOM
YHCIIe OT€YeCTBEHHOTO MPOU3BOICTBA, IS
peleHus 3aja4 npophecCuoHaNbHOM
nearensaoctu OIIK-1.1.

3Haer

CriocoObI BBITTOTHEHUS! BEIYUCICHUN C
MOMOIIIBIO 3JIEKTPOHHBIX TaOMIHIL,
UHCTPYMEHTHI 7151 COPTUPOBKH JAHHBIX,
npencTaBiieHus rpadhuyeckoil nHbopMaluu

Ymeer




IIpencraBnsaTe pe3yaprarbl BBIYMCICHUM C
IIOMOIIBIO AIEKTPOHHBIX CPEJCTB B TPeOyeMOM

¢dopmare, MacmTabMpoBaTh, MNPUBOAUTH K
HY’)KHOMY TOpSIIKY PacCUMTAHHBIC BEJINYUHBI,
BJIAJIETh COBPEMEHHBIMU CpeaCcTBaMH

BBIUMCICHUM HHKEHEPHBIX KaJIbKYJISITOPOB.

YMeeT BIOUpaTh COBpEMEHHBIC CPEICTBA
obecrieueHus MokapHoi 6€30MacHOCTH
00BEKTOB U OTOBEIICHHUS JIIO/ICH, B TOM YHCIIC
OTEUECTBEHHOTO MPOU3BOJICTBA, JIJIsI PEILICHHSI
3a/1a4 mpo(hecCUOHAIBHOM IeATeThHOCTH
OIIK-1.2.

3Haer

OCHOBBI TCOPUH TIOTPEITHOCTEH,
(u3nueckre MPUHIUIBI PabOTHl KOHTPOILHO-
HU3MEPUTEITBHBIX puOOpPOB, 3HAYEHHE
OpraHu3allMil ¥ TUIAHUPOBAHMS  y4eOHBIX
JIEHCTBHI B MPOIIECCE OOYICHHS

VYMmeer

UCIIOJIb30BaTh PEUEBBIE CPENICTBA M CPEACTBA
I/IH(l)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHI)IX
TEXHOJIOTUH Ui pelleHus y4deOHBIX 3ajad,
UCTIOJIb30BaTh COBPEMEHHBIC MTAKEThI
nporpaMMm Ui TPOBEACHHS PAcueToB U
00pabOTKM TaHHBIX

BHa}IeeT HaBbIKaMU IIPUMCHCHUA
COBPEMEHHBIX CPEACTB MHIUBUIYATHHOU U
KOJIJIEKTUBHOM 3allUThI, B TOM YHCJIC
OTEUYECTBEHHOTO MPOU3BOJICTBA, PU PEIICHUH
3a/1a4 Mpo(heCCHOHATLHOM JCSITEIIbHOCTH
OIIK-1.3

3HaeT
OCHOBHBIG JOCTOUHCTBA nu HEOOCTAaTKN
YUCIIEHHOT'O MOJICTTUPOBAHUS TEIUIOBBIX

MPOLIECCOB 0 OTHOIICHHUIO K AaHAJIUTHYECKUM
U HATypHBIM BapHaHTaM pelIeHus 3ajad,

pa3iuyHbIe CII0COOBI MIPOBEICHUS
BBIYHCIICHU, OCHOBHBIC  JIOMYIICHUS U
OTpaHUYCHUS

Ymeer

Hcnons3oBaTh METOJ KOHEYHBIX Pa3HOCTEW HA
IIPUMEpE PELIEHUs 3aJad TEIUIONPOBOIHOCTH,
UCIIOJIB30BATh ~ AHAJIUTHYECKUE  PEILICHHS,
OIIpENEIATH I'PaHULBI IPUMEHUMOCTH
TEIJIOBBIX MOJIETIEH.

Tun 3axaun npogeccHOHAIBLHOM IeSITEILHOCTH: MPOEKTHO-KOHCTPYKTOPCKHii

[IK-2.1 3maer neWcTByIOUIME pacyYETHBIC U
JKCIEPUMEHTAIBHBIE METOIUKH.

3Haer

[TpuHIUTIBI TEPMOIMHAMUYECKOTO
npeoOpa3oBaHusl TETUIOBOM W MEXaHWYECKOM
SHepruu M (AKTOpBl,  OMpeAessIoIue
3¢ (HEeKTUBHOCTD 3TUX MPOIIECCOB; (hU3HUECKHE
OTIMYMA OCHOBHBIX CHOCOOOB  MepeHoca
TEIUIOTHl B TIOMEIICHUSX, TEXHOJOTUYECKUX
YCTaHOBKAX, OTKPBITOM IIPOCTPAHCTBE.

Ymeer

[IpoBOAMTH OIIGHKY TapaMeTPOB COCTOSHHUSI
TEPMOIUHAMUYECKUX CUCTEM, Ta30BbIX CMECEH
B YCIOBHSAX  TEIUIOBOTO  BO3ICUCTBUS,
3pGEKTUBHOCTH TPeoOpa3OBaHUS TETUIOBOM
SHEPrHMH B JpPyrde BHJIBI,  aHAIM3HPOBATH
BKJIQJ] Pa3IUYHBIX BHUJOB TeIUiooOMeHa B
3aBHCUMOCTH  OT  CHEIM(HUKH  pemiaeMoit




3aJa4M, YCIOBUU Pa3BUTHsI MO)Kapa

[1K-2.2 YmeeT npoBOAUTH aHAIN3 TIOKAPHOU
OIIACHOCTH.

3Haer

TeTIopU3nIECKre IIPUHIUIIBI paboTsI
TEXHUYECKHUX CPEICTB JJIS aHAJIN3a MOKAPHOU
O0CTaHOBKM C IIOMOUIbIO JIUCTAHIMOHHBIX
CpeAcTB OOHApYy>KEHMs, BBINOJIHEHHS TYLICHHS

MOXAapoB, TOPSAOK pacdera OE30MacHBIX
PACCTOSIHMI OT 0Yara BO3rOpaHHUs

YMmeer

00OCHOBEBIBATD MIPUMEHEHHE

COOTBETCTBYIOIIMX KOHCTPYKTHUBHBIX PEIICHHI
U CPEICTB 3aLUTHI OT TEIVIOBOIO BO3IEUCTBU,
paboTarmuX Ha TPUHIMIAX MOTIOMICHUS |
OTPAXXKEHUS TEIJIOBOTO U3Jy4YE€HUs, IIPOBOIUTH
OLIEHKY [IaBJICHUSI W TEMIEPaTypbl Ta30BbIX
CMECEN B FepPMETUYHBIX EMKOCTSIX

[1K-2.3 BnageeT HaBBIKOM BbIOOpa M3BECTHBIX
YCTPOMCTB, CUCTEM U METOAOB 3AILUTHI
YeJI0BEKa U OKPYKAIOIIEH Cpeabl OT
HEraTUBHBIX BO3ACHCTBUIA OMACHBIX (DAKTOPOB
MOKapoB.

3HaeT

¢u3nyecKkre MPUHLMUIBI, JIeXKAlde B OCHOBE
HOPMAaTHBHBIX ~ aKTOB, JUISI  OIpPEICIICHHS
TCMIICPATYpPhl, TCIIJIOBBIX ITOTOKOB MW MPOYHX
TEMI0(PU3NIECKUE TMMapaMeTpOB, O0OCCIECUCHHS
0€30MacCHOCTH TEXHOJIOTHYECKHX MPOIECCOB,
TOPSIIOK TIPOBEIECHUS OLEHKH OTHECTOMKOCTH

OTrpaXKIArOIIUX KOHCTPYKLIUI 5
TpaHCHOPMUPYEMBIX IIPOTUBOIIOKAPHBIX
perpag

YMmeer

UCITIOJIB30BAaTh B pacuerax JTAHHBIE
HOPMAaTHUBHBIX JOKYMEHTOB, IPOBOAUTH PacyeT
TEIJIOBBIX 3a1a4 51 BbIpadaTbIBaTh
PEKOMEHIALIAN 1o KOHCTPYKTUBHOMY

UCTIOJTHCHHIO OOBEKTOB, BBEIOOPY MarepuasioB
Ui oOecrieueHHuss TpPeOOBaHMMA  TOXKApHOM
0e30I1acHOCTH

3. MecTo IMCHUIJIMHBI B CTPYKTYPe OCHOBHOM NPodeCCHOHAIbHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl

JlucrumirHa OTHOCUTCS K 0053aTeNTbHON 9acTH OCHOBHOW MPOo(deCCHOHATEHOMN
o0OpasoBarelibHOM MporpaMMbl OakajaBpuara o HampasieHuto noarotoBku 20.03.01

«Texnocdepnass 0e30MaCHOCTDY,

HaIpaBJICHHOCTb

(npo¢uns) «PykoBOICTBO

MIPOBEJICHUEM CIIacaTENbHBIX ONEepalnii 0COO0T0 PUCKaY.

4. CTpyKTYypa M coaepkaHue TUCHUIIINHBI

OO6mast TPYyIOEMKOCTh JUCHHUIUITMHBI COCTABISIET 4 3a4eTHbIC €IUHMIILI, 144

gaca.




4.1 PacnpenesieHue TpPy10eMKOCTH Y4eOHOM JUCHMILUIMHBI 110 BUAaM padoT

1o ceMecTpaMm u (popmMaM 00y4eHH st

JIs 04HO GopMBbI 00yUeHus

Tpy1oeMKOCTh

Bunx yuebHo# paboThI se. e, o celxgeCTpaM
OOmiasi TPyIOEMKOCTh AHUCHUIUIMHBI IO y4eOHOMY 4 144 144
TJIaHy
KonTakTHas paboTa, B TOM YHCIIE: 72 74
AyIMTOpPHBIE 3aHATHSA 72 72
Jlexruu (JI) 16 16
[Tpaktuueckue 3anstus (113) 46 46
JlaGoparopusbie padotsl (JIP) 10 10
KoHcynpranmm nepea 5Kk3aMeHOM 2
CamocrositeabHas padora (CPC) 34 34
B TOM UHCIIE:
KypcoBoii npoekt + +
JK3aMeH 36 36

4.2. TemaTuyecknii IJIaH, CTPYKTYPHPOBAHHBIN MO0 TeMaM (pa3jaesiam) ¢
YKa3aHHEM OTBeICHHOI0 HA HUX KOJIMYeCTBA aKaJeMHUYeCKHUX YaCOB U BHI0B
yueOHBIX 3aHATHI

1Jis1 04HOM opMBbI 00yUeHUsI

Ne KonuuecTBo
n/n YacoB 110 BHAAM =
N s
3aHATHI = =
2 = =
=3 = o)
S @ o = 5 s =
HanmenoBanue & > = 2 = =S
= = S
Tem S = S| 22|32 = s
) = A~
= e = 5 3} =] 0 =
Q & = & &S = 2z =
==} o ARl S =
= | 5% 8™ S
= ®}
=% s
= =
1 | OCHOBHBIE IOHATHUSA U ONPENEICHUSA 4 2 2
7 | Cmecu pabouux Ten. TermoeMKkocTh 4 o)
3 3aK0oHEI TEPMOJAUHAMUKHU u 12 ) 6 4
TEPMOAMHAMHUYECKHUE TTPOIIECCHI
4 | TepmoauHaMuKa IOTOKOB 6 4 2
5 Peanbnble rasel u napel. @as3oBsie 10 > 6 2
Tepexobl
6 TepMonuHaMUYECKMiA aHam3 6 ) ) 2
TEIUIOTEXHUYECKUX YCTPOWCTB
7 Terorenepupyrouye ycTponucTna, 4 ) 2
XOJIOJIWJIbHAS ¥ KPUOTEHHAS TEXHHUKA




Ne KoaunuecTBo
n/n YacoB 10 BHJIAM =
3aHATHH = =
& = 2
=) = =
2 ) o < 'g 5=
HanmenoBanue = > t 2 & | & g
[(=)
Tem & s SE|2Z| 2 = S =
@ = T = | 2852 S o
4 &< = R ® S = z =]
=2 ° = = 2= S s
= | £8 |8 & =
© @]
= &
= =
3 XnAMHYeCcKask TEPMOAMHAMUKA. 4 > 2
TonIMBO U OCHOBBI TOPEHUS
9 OCHOBHBIE TIOHSITUSI W ONPEACIICHUS 12 ) 6 4
TEOPHUH TEIIOOOMEHA
10 | TermionpoBOAHOCTH 10 2 6 2
1 KonBexktuBHbIi TemmooOMeH. OCHOBBI 10 ) 6 2
TEOPHUH TETUIOOOMEHA
12 | U3nyuenue. 6 2 2 2
13 Temmonepenaya. WNuTencudukanum ] 6 2
TeIIONepeIaun
14 OcHOBEI MaccooOMeHa. 4 ) 2
TermmomMaccooOMEHHBIE YCTPOUCTBA.
IIpruMeHeHune TEIOThI B TOKapHOU 2
OXpaHe U OXpaHa OKPY’KAIOLLEH Cpebl.
15 OcHOBBI 3HEprocOepeKeHNst 1 OCHOBHbBIE 4 )
HAaIpaBJICHUS] SKOHOMHUH
3HepropecypcoB. Bropuunbie
SHEPIreTHYECKUE PECYPCHI.
Koncyabranus 2 2
KypcoBoii npoexr +
IK3aMeH 36 36
Hroro 144 | 16 46 10 2 36 34

4.3 Conepskanue TMCUMILTHHBI /151 00y4ar0IUXCS
04HOi1 popMBbI 00yUeHHUs:

Tema 1. OcHOBHBIE IOHATHUS W ONPeAeIeHUS

Jleknms. [Ipenmer, 3anaun u conepkaHue Kypca TeIIoTeXHUKU. CBsA3b ¢ ApyTH-
MU OTpaciisIMU 3HAaHUM. 3HAYEHHE TEIUIOTEXHUYECKUX 3HAHUWA JJI1 COTPYIHHUKOB IIO-
’KapHOU oxpaHbl. MecTo U poib Kypca B oOLIEH cHCTEME MOArOTOBKH CIIELUAIUCTOB
JUIsL OPTaHOB M TOAPA3IEIECHUN NOXKapHOU OXpaHbl. CTPYKTypa U METOAMKA U3y4YECHUS
Kypca.

CamocrositesibHass padora. Ilpeamer TepMoaMHAMMKH U €€ METOAbl. Tep-
MoauHamMuyeckas cucrema. OCHOBHBIE ITapaMETpbl COCTOsIHUSA. PaBHOBECHOE M He-
PABHOBECHOE COCTOSIHME. YPAaBHEHUs COCTOSIHUA. PaBHOBECHbIE U HEPABHOBECHBIC
COCTOsIHMA. TepMOIMHAMUYECKUH ITpoLiecCc. PaBHOBECHBIE M HEPABHOBECHBIE TPOLEC-



cel. OGpaTumMbie U HeOOpaTHUMbIE TTPOIIECCHI.
PexoMenayemast iureparypa
ocHOBHas [1].

Tema 2. Cmecu padouux Tei. TemioeMkocTs

JlaGoparopHas padora. ['a30Bbie cMecH. TenmnoeMKOCTb.

CamocrosiTesibHast padora. CriocoObl 3a/1aHUsl COCTaBa CMECH, COOTHOIICHUS
MEXJy MAacCOBBIMH M OOBEMHBIMU JOJIIMHU. BbhIyucieHue mapamMeTpoB COCTOSIHUS
CMECH, OIPEACIICHUE KAXYIIEHCS MOJIEKYJISPHOM MacChl M Ta30BOM IMOCTOSHHOU
CMecCH, OIpeieJIeHUe MapIualibHbIX JaBJICHUN KOMIIOHEHTOB. MaccoBas, 0ObeMHas U
MOJISIpHAsl TEIJIOEMKOCTH. TeraoeMKOCTh MPH MOCTOSHHBIX OObEME W JIaBJICHUHU.
3aBUCUMOCTh TEIUIOEMKOCTU OT TeMmmeparypbl W AaBieHusA. CpelHssi U UCTHUHHAs
TeroeMKocT. Dopmynasl W TaONMMIBI IS ONPENCICHHS  TEIJIOEMKOCTEH.
TermmmoemkocTh cMecu paboumx ten. [logroroBka otuera 1o  pe3yibraTaM
BBITIOJTHEHHOMN PadOTHI.

PexoMenayemast iureparypa

OocHOBHas [1];

JOTIOTHUTENbHAsA [ 1]

Tema 3. 3aK0HBI TEPMOAMHAMUKH U TEPMOAUHAMHUYECKHE MPOLECCHI

Jleknusi. CyImIHOCTH TNEPBOTO 3aKOHA TEPMOAUMHAMHUKUA. DOpMylIHpOBKa
NEPBOTO 3aKOHA TEPMOJMHAMUKH. AHAIUTUYECKOE BBIPAXKECHUE IIEPBOTO 3aKOHA
TepMonrHaMuku. OrmpezneneHue pabOThl W TEIUIOTHl Y€pe3 TEPMOAMHAMUYECKUE
napaMeTpbl COCTOsIHUS. BHyTpeHHsiss sHeprus. DHranbnua. DHTponuss. Pv- u Ts-
AUarpaMMbl. YpaBHEHHE IEPBOTO 3aKOHA TEPMOAUHAMUKH i moToka. CylIHOCTb
BTOPOTO 3aKoHa TepMoauHaMuKu. OCHOBHbIE (OPMYIHPOBKA BTOPOTO 3aKOHA
TEPMOIMHAMUKHU. TepMOAMHAMHYECKHE LMKIBI TEIUIOBBIX MamMH. [IpsaMble wu
oOparable nukibl. Tepmomunamuueckuit K.ILJ[. ¥ XomonunbHbI KO3()PUIUEHT.
[ukner KapHO M aHAJIN3 MX CBOWMCTB. AHAJIMTUYECKOE BBIPAKEHUE BTOPOTO 3aKOHA
TepMOAUHAMUKH. VI3MeHeHue >HTponuu B HeoOpaTuMbIX mpoleccax. V3meHeHue
SHTPONUU U PAOOTOCIOCOOHOCTh H30JIMPOBAHHON TEPMOJUHAMUYECKON CHUCTEMBI.
Okcoprust  Teriaorel. OOLIMEe METOIbl HUCCIENOBaHUSA MPOLECCOB HM3MEHEHUS
cocTosiHug pabouux tein. [lomurpomnHsie mnporecchl. OCHOBHBIE XapaKTEPUCTUKHU
MOJUTPOIHBIX TpoieccoB. M3o0pakenue mpoiueccoB B koopauHarax Pv u Ts.
OcHOBHBIE TEPMOIUHAMUYECKUE IIPOLIECCHI: U30XOPHBIH, M300apHbIH,
M30TEepMUYECKUIl M aauabaTHBIi — 4YacTHBIE ClIyd4ad MOJUTPOMHOrO Ipolecca.
TepmomuHaMuyecknii  aHamu3 TPOIIECCOB B  Kommpeccopax. Kiaccudukarms
KOMIIDECCOPOB M NpUHUMII WX  jAeucteusa. Muaukaropnas — auarpamma.
Wzotepmuueckoe, aauabaTHOE U TOJUTPOIHOE CXKaTue, ToiaHas padora,
3aTpadyrBaeMasi Ha MPUBOJ KoMIlpeccopa. MHorocrynenyaroe cxarue. M3o0paxxenue
B Pv- m Ts- nmmarpammax TepMOAMHAMHUYECKHMX NIPOLIECCOB, IPOTEKAIOIIHUX B
komrpeccopax. HeoOpatumoe cxarue. OtHocutenbHbli BHyTpeHHME K.IT.JI.
KOMIIpeccopa.



IIpakTHyeckoe 3aHATHE. 3aKOHBl TEPMOAMHAMUKUA U TEPMOJUHAMHYECKHE
mporiecchl. BrimonHeHne pacdeTHo-Tpaduueckoit padoTbl «MHOTOCTYIIEHYATHIN
KOMIIPECCOPY.

CamocrositesibHass  padora. lloarotoBka oruera mo — pe3yibTaram
BBITIOJIHEHHOM paloThI.

Pexomennyemas ureparypa:

ocHOBHas [1];

JIoToJIHUTENbHAs [3].

Tema 4. TepmoaHaAaMHKA IOTOKOB

IIpakTnuyeckoe 3ansitue. J[IpoccenupoBanue ra3oB u napoB. CyIIHOCTb
IIPOIIECCA IPOCCEMPOBAHUS U €T0 ypaBHEHUE. M3MEeHeHne mapamMeTpoB B MPOLECCE
npoccenupoBanusi. [loustue 06 adpdexre [xoynsa-Tomcona. OcobeHHOCTH Apocce-
JUPOBAHUA HJCAIBHOTO M peanbHOro ra3ob. [loHATHE O TemmepaType WHBEPCHM.
VYcioBHOE M300paxkeHue mpoliecca IPOCCeNUpoBaHus B is- auarpamme. IIpaktuye-
CKO€ MCITOJIb30BaHHE MpOoLEeCcCca APOCCETUPOBAHUS.

CamocrositesibHass padora. OCHOBHBIE TMOJOKEHUS. YPAaBHEHUS UCTEUCHUS.
Pacnionaraemas pa6ota u ckopocth ucrtedeHusi. CeKyHIHBIN pacxo/l MpU UCTECUCHHH.
CBsI3b KPUTHYECKOW CKOPOCTBIO HCTEYEHUSI C MECTHOM CKOPOCTBIO PACIIPOCTPAHEHUS
3ByKa. Kputnueckoe oTHOmEHHE AaBiieHUM. PacdeT CKOpOCTH MCTEYEHUsI U CEKyH/I -
HOT'O MacCOBOTO pacxoja Il KPUTHUYECKOTO PEKHMMA. YCIOBHSA NEpPEXona depes
KpUTHYECKyr0 ckopocTh. Comto JlaBass. Pacuer mpouecca ucreueHus: BOASIHOTO Mapa
C IIOMOIIBIO IS- AuarpaMMsbl. [[elCTBUTENBHBIN MPOLECC UCTEYECHUS. TepMOAUHAMH-
YEeCKHE IMPOLIECChl B Ta30BbIX YCTaHOBKaX NoxkapotyuieHus. Mcreyenue raza u3 oai-
JIOHA OTPAHUYEHHOU BMECTUMOCTH.

Pexomenayemas iureparypa:

ocHoBHai [1, 2];

JornojHuTenbpHas [1-3].

Tema 5. PeanbHbie ra3ol 1 napol. @a3oBbie nepexoabl

Jlekums. CpotictBa peanbHbIX Ta3oB. [lapel. IIporecch mapoobpazoBanus B
pv- u Ts-guarpammax. da3zoBas quarpaMmma BemeCTB. TepMOaAMHAMAYECKUE CBOWCTBA
noBepxHoctu pazaen ¢a3. I[lonstue o0 ypaBHenmn BykamoBuua-Hosukosa.
VYpasuenue boromo6oBa-Maiiepa. TepMonnHamMudeckne TaOIUIBI BOABI U BOASTHOTO
napa. TepMmonuHamuueckue auarpammbl Pv-, Ts- u is- BoAsiHOro mapa, JBYOKHUCH
yroiepona, GppeoHoB. PacueT TepMOJMHAMUYECKUX MTPOLIECCOB U3MEHEHUSI COCTOSHUSA
napa. JKuakocTy u mapbl, UCHOJIb3YEMbIE B YCTAHOBKAaX MOXapoTylieHus. JKuakoctu
Y Maphl, 00paIlarnmecs B TEXHOJIOTHYECKUX YCTAHOBKAaX C MOBBIIIIEHHOHN MOXKapHOM
OMAaCHOCThIO. [OMOreHHbIE ¥ TETEPOreHHbIE TEPMOAMHAMHYECKHE CHUCTEMBI.
Tepmoaunamuueckoe paBHOBecHwe. YcioBue (ha3oBoro pasBHoBecHs. Da3oBbie
nepexonbl. YpaBHenue Knaneipona-Knaysuyca. VYcroiunBocts da3. da3oBbie
NepeXOo/ibl MPU OJIMHAKOBBIX JaBlieHUs X (pa3. dazoBbie Mepexoabl NPy UCKPUBICHHBIX
IOBEPXHOCTSAX pa3eda.

IIpakTuyeckoe 3ansaTue. lccienoBanue TEPMOIMHAMHUYECKUX ITApaMETPOB
mpu (a30BbIX MMEPEX0/Iax Ha JIWHUW HACKHIIICHUS KUIKOCTh—IIap.



CamocrosiTesibHass padora. PabGora ¢ BupryamseiM YMK B pexume
CaMOKOHTPOJIA IO TeME JISKITUHU ¥ TIOATOTOBKA OTYETA IO BHITIOIHEHHOM padoTe.

PexoMenayemas Jureparypa:

OCHOBHas [1];

JnononHuTenbHas [ 1,2].

Tema 6. TepmoanHaMHUYeCKHI AHAJIN3 TEMJIOTEXHUYECKUX YCTPOCTB

Jlekumsi. [{UKIbI NapoCUIOBBIX YCTaHOBOK. [IpumHuMnumanbHas cxema
napocuwioBo ycraHoBkd. [lukn PenknHa wu ero wucnonb3oBaHue. BimsHue
HAuaJIbHBIX M KOHEYHbIX mapameTpoB Ha tepmuuecknii K.II.J[. nukna PenkuHa.
N3o06pakenue mukia Pv-, Ts- u is- auarpammax. [lyTu moBbIIeHUs 5JKOHOMUYHOCTH
MapOCUJIOBBIX YCTaHOBOK. TermodukarmoHHbIi UK. [IoHATHE O ITMKIIaX aTOMHBIX
CUJIOBBIX ycTaHOBOK. [{ukibl nBurareneit BHyTpeHHero cropanus (1.B.C.). [Tpunnun
nericrBus nopmHeBbiX J1.B.C. LIukibl ¢ H30XOpHBIM ¥ M300apHBIM IOABOIOM TEILIa.
[uksi co cMelaHHbIM MOABOAOM TeroThl. M3o00paxenue nukioB B Pv- m Ts-
muarpammax.  Tepmmueckme wn  skcepruueckne KU,  muknos  [1.B.C.
CpaBHutenbHbld aHanu3 TepMoguHamuyeckux mukioB J[.B.C. [lukibl ycTaHOBOK
JUIL  Ta30BOASIHOTO TYyWIEHHUS TOXapoB. LIUMKIBI  XOMOAMJIBHBIX  YCTaHOBOK.
XonoawibHbIA KO3(POUUMEHT W XOJOAONPOU3BOAUTENBHOCTh. [lukin mapoBoll u
BO3/YIIIHON KOMIIPECCOPHOM XOJIOAUIBHON ycTaHOBKHU. [loHATHE 00 a0COpOLMOHHBIX
U TTAPOPKEKTOPHBIX XOIOIMUIBHBIX YCTAaHOBKAX. TepMOTpaHCchHOpMaTOpPHI.

IIpakTnueckoe 3ansitMe. [lukibl [BUrareneld BHYTPEHHETO CrOpPAHUS.
Brinonnnenue pacueTHo-rpadguueckoin padbotsl « TepMOAMHAMHYECKUN pacdeT IuKIa
JBUTATEIIs] BHYTPEHHETO CTOPAHUS.

CamocrositesibHast  paGora. IloarotoBka oryeta 1O  pe3ylibTaram
BBITTOJTHCHHOH PaOOTHI.

Pexomenayemasi iureparypa:

OCHOBHas [1];

JIOTIOJTHUTENbHAs [3].

Tema 7. Tenuiorenepupyromue ycTpoiucTBa, X0J0AUIbLHAA U KPUOTeHHAS
TEXHUKA

IIpakTHuyeckoe 3aHaTHe. Bo3nyxopasaenurelbHble YCTAHOBKH. [enueBbie U
BONOPOJHbIE cHUCTEMBbL. CHUCTEMBl XpaHEHUS M TPAHCHOPTUPOBKU KPHUOTEHHBIX
BeliecTB. BrimonHenue pacuetHo-rpaduyeckoil pabotbl  «TepMoarMHAMUYECKUN
pacyeT IUKJIa JBUraTessi BHYTPEHHETO CTOPaHUsy.

CamocrosiTesibHass  paGora. OOmas XapakTEepPUCTHKAa  TEMJIOCHIOBBIX
YCTaHOBOK. TE€XHOJIOTMYECKUE MPOMBIIIIEHHbIE MeYu. [IpoMBIIITIEHHbIE KOTEIbHBIC
ycraHoBkU. [lapoBbie U Ta3oBbie TypOuHBI. OCHOBBI TOJYYEHHUS HCKYCCTBEHHOTO
xonona. Kiaccudukanus XONOAMIBHBIX MAIIMH W YCTaHOBOK. XOJOAWJIbHBIE
arperarbl 1 UX OCHOBHBIE XapaKTEPUCTUKU. XOJIOAOTPOU3BOIUTEILHOCTh YCTAHOBKH.
OCHOBBI KPUOTEHHON TEXHUKH.

Pexomennyemas iureparypa:

ocHoBHai [1, 2];

JIoToJIHUTEeNbHAas [3].



Tema 8. XuMuveckass TepMoAMHAMHUKA. TOIVIMBO U OCHOBBI TOPEHUS

IIpakTnyeckoe 3ansitue. TBepaoe, KUIKOE M raz000pa3HOE TOIUIMBO U UX
XapAKTEPUCTUKU. OJEMEHTAPHBIA COCTaB TOIUIMBA. DBBINOIHEHHE pacyeTHO-
rpaduueckoit padotsl «TepMoguHAMUYECKH pacyeT UUKJIA ABUTATENsl BHYTPEHHETO
CrOpaHUsD.

CamocrositesibHass  padora. Tepmoxumus. 3akoH lecca. VYpaBHeHUd
Kupxroga. Xumuueckoe paBHOBECHE W BTOPOM 3aKoH TepMoauHamuKu. KoHcraHTa
pPaBHOBECHA U CTENEHb Aucconuanuu. TerutoBor 3akoH HepHcrta. Buabl TommBa u
ux xapakrepuctuku. Kinaccudukaiys TOrims.

Pexomenayemasi aureparypa:

ocHOBHas [1];

nonosHuTenbHas [ 1-3].

Tema 9. OcHOBHbIE IOHATHS U ONpPeeJIeHUs TEOPUM TEIJIO00OMeHA

Jleknus. [IpenMer v 3a1auu TeOpUM TEMIOOOMEHA. 3HAYCHHUE TEIIOOOMEHA B
MPOMBINLICHHBIX Mpolieccax. OCHOBHBIC MOHATHUS U omnpejaesieHus. Buabl nepeHoca
TEIUIOTHI:  TEIUIONPOBOJHOCTh, KOHBEKIMA W  U3JIydyeHue. 3akoH Dypse.
Koaddunment temnonpoBoaHocTu. PemieHue ypaBHEHUS TEIIOMPOBOIHOCTH JIS
OIHOCJIOWHOM W MHOTOCIIOMHOW IUIOCKOW W UWIMHIPUYECKOM CTEHOK. Pacuer
TEMIEPaTypHOTO  TOJS CTEHKM C  Y4eTOM  3aBUCUMOCTH  Kod(duimeHTa
TEIUIONPOBOJHOCTH OT TEMIEPATYPHI.

IIpakTnyeckoe 3aHsATHE. TEIJIONPOBOJHOCTH OJHO- W MHOTOCIOWHBIX
IJIOCKUX W ITWJIMHIPUYCCKUX CTCHOK. BBITONIHEHUE pacdeTHO-rpadyuuecKor paboThI
«CrarmoHapHas TEIIONPOBOIHOCTbY.

CamocrositesibHast  paGora. IloaroroBka oryeta 1O  pe3ylibTaram
BBITIOJTHEHHOMN PadOTHI.

PexoMenayemasi Jiureparypa:

OCHOBHa4 [1];

nonosHuTenbHas [ 1-3].

Tema 10. TemmonpoBoaHOCTH

Jlekumsa. [duddepenunansioe ypaBHEHHE TEIUIONPOBOJHOCTU. YCIOBHE
oqHo3HauYHOCTU. KoadduiimeHT TemnepaTyponpoBOIHOCTH. TermaonpoBOIHOCTh MPU
HECTAlMOHAPHOM pexuMe. HecranmoHapHbIi Mponece TerionpoBOAHOCTH. MeTobl
pemieHns  3aJad  HECTAllMOHAPHOW  TEIUIONPOBOAHOCTU:  METOJA  pa3/IelICHUs
NEPEeMEHHBIX, METOJ HHTerpajpHoro mnpeodpasoBanus Dypbe, Merton Jlammaca.
Meron KoHeuHbIX pa3HocTeil. OxnaxaeHue (HarpeBaHWe) HEOTPAaHHMYECHHOU
IJIACTUHBI, IAJMH/IpA U 1Iapa MPU FPAaHUYHBIX YCIOBUSX MEPBOT0, BTOPOTO, TPETHETO
pona. HecranroHapHbIl NpOLECC TEINIONPOBOJHOCTH B TEJAX KOHEYHBIX Pa3MEPOB.
PerynsipHbie peKUMBI.

IIpakTnyeckoe 3ansaTHe. OU3NUECKHE OCOOEHHOCTU MPOLIECCOB HArpeBaHMs
CTPOUTEIbHBIX KOHCTPYKIMM W TEXHOJOTUYECKOTO OOOpYIOBaHMS Ha TMOXape.
UcnibiTanust CTpOUTETBLHBIX KOHCTPYKIIUN B TIeUax.



CamocrositesibHast  paGora. IloarotoBka oryeta 1O  pe3ylibTaraMm
BBITTOJTHEHHOH PaOOTHI.

PexoMenayemas Jureparypa:

OCHOBHas [1];

nononHuTenbHas [ 1-3].

Tema 11. KonBeKTUBHBIN Tenj1000MeH. OCHOBBI TEOPUM TENJIO00OMeHA.

Jlekuusi. OCHOBHBIE IOHATHS U onpejiesieHus. YpaBHeHnue Hptorona-Puxmana.
Koaddurmment rtemmootmaun. [Auddepennuanbapie  ypaBHEHUS TeIIoOOMEHa:
ypaBHeHHE  JABWKeHUs  Bszkoi  kuakoctw  (HaBee-Crokca),  ypaBHEHHE
TEIUIONPOBOAHOCTH ISl TIOTOKA JIBMKYIICHCS KUAKOCTH, YPAaBHEHUE TEIUIOOTAAYH Ha
rpanune moroka U cTeHku (buo-dypwe), ypaBHEHHE HEPa3pHIBHOCTH. YCIIOBHE
OIIHO3HAUHOCTU K auddepeHranbHpiM yYpaBHEHUSAM KOHBEKTUBHOTO TEIJIO0OOMEHa.
OcHOBHbBIE TIOJIOKEHUSI TEOPUM TMOrpaHUYHOro ciosi. MccnenoBaHue TEIIOOTAA4YH
METOJIaMHi TIOTPAaHUYHOTO cJiosl. OCHOBBI Teopuu nogoousi. OCHOBHBIE ONPEACIICHHUS.
VYenoBusa mnopobuss  pusnmueckux sasineHuid. [lpeoOpazoBanus mnogoOusa. Ywucia
nonodust. Kpurepuanbhble ypaBHeHHs. DU3MYECKUA CMBICI OCHOBHBIX YHCEI
nonobus. Meronbl MojaenupoBanus. [IoHATHS O MaTeMaTHUYECKOM MOCIHPOBAHUHU.
Temnoornaya mnpu  CBOOOJHOM  JBIDKCHMHM  KUJKOCTU.  Terjioornada B
HEOTPaHUUYCHHOM O00BbEME: JITaMUHApHAsL U TYpOYJICHTHAsI KOHBEKIIMS Y BEPTUKAIBHBIX
noBepxHocTed. TemnooTgaya HAa TOPU3OHTAIBHOW IUIOCKOW TOBEPXHOCTH B
HEOTPAaHMYEHHOM MPOCTPAaHCTBE. TemnooTnada TOPU30HTAIBHO PaCMOI0KEHHOIO
IWIMHJIpAa B HEOrpaHM4YeHHOM o0bEéMme. Kpurepuanbubie ypaBHeHUs. TeraooOmeH
npu CBOOOTHON KOHBEKIIMM B 3aMKHYThIX oObEMmax. Pacder Termmoormaum uepes
TOHKHE TMPOCIONKH KUJIKOCTH M rasza. Temnoornaya MpU BBIHYXKIECHHOM TEUYCHUH
KUJAKOCTH B TpyOax; TEIUIoOTHada MpH JIAMUHAPDHOM M TypOYJICHTHOM TEUEHUU
KUJKOCTEH B TpyOax; pacueTHble YypaBHeHUsi mnoaoOus. Temmoornada npu
BBIHYKJICHHOM JIBMDKEHUU cpenbl. TermnooOMeH Mpu JABUKEHUM KUJIKOCTEH BIIOJIb
IJIOCKOM  TMOBEPXHOCTH; TEIUIOOT/Ia4a MpH JIAMUHAPDHOM U TYpOYJIEHTHOM
MOTPAaHUYHOM CJIOE; DPEIICHUE 3a7ad METOJOM TEOPHUH MOA00Hs; KpUTEpUAIIbHbBIC
ypaBHEHUS.

IIpakTuyeckoe 3aHsiTHe. TermmooOMEH NPU E€CTECTBEHHOW KOHBEKIIMH.
TernmooOMeH TpHu BBIHYXJACHHOW KOHBEKIMH. BhinmonHeHue pacyeTHoO-rpaduueckon
paboThl « KOHBEKTUBHBIN TEMIO0OMEH.

CamocTrosiTesibHas padoTa. [loAroToBKa OTYETOB 10 BHIMOIHEHHBIM PaOOTaM.

Pexomenayemasi iureparypa:

ocHoBHas [1];

nonojHuTenbHas [1-3].

Tema 12. U3nyuenue
Jlekumusa. OOmye MNOHATHS M ONPEACNICHUs; TEIIOBOM OallaHC Jy4HCTOTO
TEIJI000MEHa. 3aKOHBbI TEIUIOBOTO M3Iy4YeHHUs. TermIooOMEH H3IyYEeHUEM MEXIY
TeJaMu, pa3[eNeHHbIMU MPO3pAauHON cpeAor; Kod(pPUIUEeHT 0O0Jy4YeHHOCTH;
TEIJIOOOMEH HM3JIyYEHUEM MEXJy TelaMu, MPOU3BOJIBHO pPACIOJIOKEHHBIMU B
OpOCTpPAHCTBE. 3aliuTa OT u3daydeHus. M3mydenuwe razoB. Msmyuenue (pakena



MIaMeHu Tpu noxape. Pacuer 6e30macHbBIX B MOKAPHOM OTHOIIEHUU PACCTOSHUN U
DKPAHHOM 3alIUTHI OT TEIUIOBOTO M3Iy4eHHs. Pacder TermmooOMeHa W3ITy4eHHEM B
MOTJIONIAIONIEH U M3Mydaromen cpene. JIyducTsiii TeriooOMeH MeX Iy OrpakIeHuEM
W  HAaXOOSWIEHMCS BHYTPU HETO  BBICOKOTEMIEPATYpHOM  Ta30BOM  CPEJIOW.
PannaiimoHHO-KOHBEKTUBHBIM U paguallUOHHO-KOHAYKTUBHBIA TEIJIOOOMEH Mpu
OOJBIION ONTUYECKOW TONIIMHE cpeabl. Kputepuu paaviallmuoOHHOTO MOA0OUS.
TemnooOMeH orpa)karmKuX KOHCTPYKIUHM MPU MOXKape B TOMEIIECHHUU.

IIpakTuyeckoe 3aHsTHe. PacyeT 0€30MacHBIX B IMOXAPHOM OTHOIIECHUU
PACCTOSTHUN M SKPAaHHOM 3aIllUTHI OT TEIJIOBOTO M3JIy4YEHHS. BhINOIHEHNE pacyeTHO-
rpaduyeckoi padoThl «JIydUCTBIN TETIIO0OMEH.

CamocTrosiTesibHas padora. [logroroBka oTyera 1mo BHIIOIHEHHOHN padoTe.

Pexomenayemasi iureparypa:

ocHoBHas [1];

nonojiHuTenbHas [1-3].

Tema 13. Tennmonepenaya. UHTeHCHPUKANUM TelJIONEPeaaYn

JlaGoparopnas padora. Teronepenaya yepe3 MiIOCKYI0, LUIMHIPUUYECKYIO,
chepuueckyro U opeOpéHHyr0 cTeHkW. I[lyTm wuHTeHcudukanuum mnpoiecca
terionepenayu. TeruioBas wu3omsuus. Bplbop Marepuana TEMIOBOW HM3OJIALIMH.
HuddepenumanbHble ypaBHEHUS TEIJIOMAcCOOOMEHA.

CamocrosiTesibHasi pa0dora. HasHaueHue, Kiaccupukanus ¢ CXEMBI
TEIUIOOOMEHHBIX  anmaparoB. OCHOBHbIE  TOJOXKEHMS  TEIUIOBOIO  pacyera
TEII00OMEHHBIX aNmaparoB. YpaBHEHUE TEIUIONEPEAAUH.

Pexomenayemasi iureparypa:

ocHOBHas [1];

nonojiHuTenbHas [1-3].

Tema 14. OcHoBbI MaccooOMeHa. TermomaccooOMeHHbIE YCTPOIiCTBA.

IIpakTnuyeckoe 3anaTue. Pacuer temneparyp TEIUIOHOCUTENIEH Ha BBIXOJIE U3
anmapara Ipd OLIEHKE O€30MacHbIX YCIOBUN paboThl. BrimonHeHWe pacyeTHO-
rpaduueckoit padboThl «JIydrCThIi TEMIO0OMEH.

CamocrositesibHast  padora. OCHOBHBIE TIOHSATUS U ONPEACIECHUS.
Konnenrpannonnas quddysust. Tepmo- u 6aponuddysus. KonpekruBnas nudysus.
Huddepenmansapie ypaBHeHUs Teruiomaccooomena. JIuddy3rnoHHbIe KpUTEpHUH
nogobus. Kpurepuanbnueie ypaBHeHusi. Pacuer TeriomaccooOMeHa B BO3IyXe Mpu
€ro BBIHY)KJIEHHOM U CBOOOJHOM JABM)KEHUHU. TernomMaccooOMEH INpu HCHapeHUuu
JIETKOBOCIJIAMEHSIOIINUXCS U TOPIOYMX KUAKOcTed. OlleHKa MOXKapHOW ONAaCHOCTH
oOpasylonuxcss  MapoOBO3AYIIHBIX  CMECed B  MoOMernieHusx. Ha3Hadenwe,
KJIacCUpUKAIUs M CXeMbl TEIIOOOMEHHBIX ammaparoB. [lpuHIMnm pacuera
TEIJIOOOMEHHBIX anmapaToB. KOHCTPYKTUBHBIA M MOBEPOUYHBIN TEIJIOBBIE PACUETHI
TeII000MeHHbIX  anmapartoB. Cpeanuit  TemneparypHblii  Hamop.  OCHOBBI
TUIPOJIMHAMHUYECKOTO pacyera TerIo0OMEeHHBIX ammapartoB. [loaroroBka oruera mo
BBITIOJTHEHHOM paboTe.

Pexomenayemas ureparypa:

OCHOBHas [1];



nornosHuTenbHas [ 1-3].

Tema 15. IIpuMeHeHHe TeIIOTHI B I0KAPHOH OXpaHe H OXpaHa
oKpy:xawueil cpeabl. OCHOBbI 3HeprocOepe:keHUsi U OCHOBHbIE HANPaBJICHUS
IKOHOMMH Hepropecypcos. BropnuHnbie 3HepreTu4eckue pecypcbl

IIpakTnuyeckoe 3aHsATHe. CHUXEHUE SHEProNoOTEepPh, COBEPUICHCTBOBAHUE
yd4eTa M HOPMHUPOBAHHME pacxo/la SHEpPropecypcoB. BpInogHeHue pacueTHo-
rpaduueckoit padboThl «JIydrCTbIi TEMIIOOOMEH .

CamocrosiTesibHasi padora. OCHOBHBIE TMOTPEOUTENN TEIUIOTHI. DJIEMEHTHI
CYUIWJIbHOM yCTaHOBKM. THNBI CYHIMJIBHBIX YCTAHOBOK. TemoBoil OanaHC
CYIUMJIBHOW YCTAHOBKHM WU OIPEACIICHHE €€ pPAa3MepoB. TEXHUKO-3KOHOMHUYECKHE
nokazarenu cyunwiok. IIpoGnmema 3ammThl OKpysKarolled cpeisl OT BbIOpoca
IPOAYKTOB TOpPEHHsA. XapaKTEPUCTUKHM OCHOBHBIX 3arps3HSIOIIMX  BELIECTB.
OCHOBHBIE METOJIbI OYUCTKHU MPOTYKTOB TOPEHUSI OT BPEAHBIX BEIOPOCOB. OCHOBHBIE
HampaBJIeHUs  SKOHOMUHU  3HepropecypcoB.  [loBeimenne  3ddexTuBHOCTH
HHEPreTUYECKOro U SHEProMCIob3yIolero obopynoanus. Pabora ¢ BUpTyalbHBIM
YMK B pexumMe CaMOKOHTPOJIS.

Pexomennyemas ureparypa:

OCHOBHa4 [1];

nonosHuTenbHas [ 1-3].

5. MeToauyeckue peKOMeHAAMU MO0 OPTraHU3ANUN U3YYEeHUsT TN CHUTITIMHBI

[Ipn peanuzanuu NOpOrpaMMbl JUCIUILIAHBI HWCIOJNB3YIOTCS JICKIIMOHHBIE,
MPaKTUIECKUE 3aHATHUS, TaOOpaTOpHbBIE PAOOTHI.

OO0mMMU UENsIMU 3aHITHUI SBIISIOTCS:

— 00001IeHre, cucTeMaru3anus, yriyOJdeHue, 3aKpeIieHue TeOpPEeTHYeCKUX
3HAHHUH 110 KOHKPETHBIM TEMaM JTUCITUTUTHHBL,

— dbopMHUpOBaHUE YMEHHH TPUMEHSTH TIOJYYCHHBIC 3HAHUS HA MPAKTHKE,
peanu3anys eIUHCTBA WHTEIUICKTYaTbHOU U TTPAKTUICCKOM IeATeTLHOCTH;

— BBIPA0OTKA TIPH PEIICHUN MOCTABICHHBIX 33J1a4 MPOQPECCHOHATBHO 3HAYNMBIX
KaueCTB:  CaMOCTOSATEJIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH, TBOPYECKOH
UHUIUATUBBI.

[ensimMu NeKIUU SBISIOTCS:

— JaTh ~ CHCTEMAaTHU3MPOBAaHHBIE HAy4yHbIE 3HAHUS TI0  JUCIHUIUIMHE,
aKIICHTUPOBAB BHUMaHUE Ha HanOOJIee CI0KHBIX BOIPOCax;

- CTUMYJIMPOBATh aKTUBHYIO MO3HABATEIBHYIO JESATEIHHOCTh 00yUYaromIuXCs,
croco0cTBOBaTh (POPMUPOBAHUIO UX TBOPUYECKOTO MBITTUICHHUS.

B xome mpakTH4eckoro 3aHATHS O00ECIEUMBAETCS TMPOIECC AKTHUBHOTO
B3aMMOJICHCTBHS 00yYaIONIMXCSl ¢ MpernoaBaresieM; MPUOOPETAIOTCS MPAKTUIECKUE
HaBBIKM U yMeHUs. llenb mpakTuuecKkoro 3aHsTws: YITyOUTh W 3aKpEeNUTh 3HAHUSA,
MOJIyYCHHBIC HA JICKIUH, (OPMHUPOBAHWE HABBIKOB WCIIOIL30BAHUS 3HAHUW IS
pEIIeHUsT TPAKTUYECKUX 33J]1ad; BBIMOJTHEHHE TECTOBBIX 3aJaHUN IO TPOBEPKE
ITOJIyYEHHBIX 3HAHUM U YMEHUM.

[enbto 71a00paTOPHOrO 3aHATHS SIBJISIETCSI YCBOECHUE TEOPETUUECKHX OCHOB



JAUCUUILTNHBI U MOJTy4YeHUE MPAKTUYECKNX HAaBBIKOB MCCIIEAOBAHUS IyTEM [TOCTaHOBKH,
NpoBeJeHUsI, 00pabOTKM M MPEICTABICHUS PE3YJIBTaTOB 3KCIEPUMEHTAa Ha OCHOBE
MPaKTHYECKOTO HMCMOJIb30BAHUS PA3IMYHBIX METOJOB (HAOMIONCHUS, W3MEpEHUs,
CpaBHEHUSI W Jp.), MPHOOPETEHUS] HABBIKOB OIBITA TBOPYECKOW JesATEeIbHOCTH. B
3aKJIIOYUTENIBHOM  4yacTh  J1a0OparopHOro  3aHATHS  oOydaromuecs:  0(QOpMIISIOT
pe3yabTaThl SKCTIEPUMEHTOB B (hOpME OTHYETA.

CamMocrosiTenbHast paboTra oOydarouMxcs HalpaBieHa Ha yriyOlleHue u
3aKpeIJICHHE 3HAHWM, MONYYEHHBIX HA JIGKIHSIX W APYTUX 3aHSATHUSX, BBIPAOOTKY
HAaBBIKOB CaMOCTOSITEJILHOTO AaKTMBHOTO NPUOOPETEHUS HOBBIX, JOMOJTHUTEIBHBIX
3HAHU, TOATOTOBKY K MPEACTOSAIINM 3aHSATHSIM.

6. OueHounblie MaTrepuajbl 10 JUCHUILJINHE

Tekymmii KOHTPOJIb YCIIEBAEMOCTH 00ECIIEYMBACT OIICHUBAHHUE XOJ[a OCBOCHHUS
JUCLUIUIMHBI, TPOBOAMTCS B COOTBETCTBUM C COAECPKAHWEM TUCLUILUIMHBI 10 BUJAM
3aHATHI B (OpME TECTUPOBAHHUA, 3aLIUThI OTYETOB MO JIAOOPATOPHBIM padoTaM,
pelleHus 3a1au.

[TpoMexyTouHast arTecTanusi OOECIEUMBAET OIICHUBAHUE NMPOMEXKYTOUHBIX H
OKOHYATeNIbHbIX pPE3yJbTaTOB OOy4YEeHHs IO JUCUUIUIMHE, MPOBOJUTCA B Qopme
HK3aMEHa U KypCOBOI'O IIPOEKTA.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpOJIst

TunoBwble 3a1aHUA 1Jisl TECTUPOBAHUSA:
1. UeM oTIMYaroTCs U31y4eHUE OT TEJl ¢ Pa3HOM TEMIEPATypOu:
- IJIMHOMN BOJIHBI,
- CKOPOCTBIO PacIpOCTPAHEHHUS;
- HAITPaBIICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIIINI MOITHOCTh U3JIYUYECHUS C TEMIIEPATypPOil:
- Kupxroda;
- [Imanka;
- Creana-bonbiimMana;
3. Ecau Teno abcoiroTHO YyepHOoe, TO YeMYy paBHA €ro M3JydarelibHas croco0-
HOCTb:
- O,
- 1,
-0,5.
4. Kakoe u3 Te1 Ha3bIBaeTCS a0COIOTHO OCIIBbIM:
- TEJIO C MOMIOUIATEIbHON CIOCOOHOCTRI0, paBHOM 0);
- TEJIO C OTPaXKaTeIbLHON CIIOCOOHOCTHIO, paBHOM 0;
- T€JI0 ¢ KO3 (HULUEHTOM MPOMYCKaHUs, paBHBIM 1;
5. Kakoli 3aKOH yCTaHaABIIMBAET CBS3b MTOTOKA M3JIyUYCHUS C HAIIPABICHUEM:
- [Imanka;



- JTamOepa;
- Buna;

®opma oruyera no JjadboparopHoii padore:
Otuet o naboparopHoit pabote Ne

HasBanue paboTsbl:
[enb paboThI:
TeopeTnueckas 4acTh:
DKclepuMEeHTalIbHAs YaCTh:
OO06paboTka pe3ynbTaToB:
BbIBO/IBI O COOTBETCTBUHU yCTAHOBJIEHHBIM HOpPMaM U TIPaBUJIaM OLICHKH:

Tunosbie 3axa4u:

1. T'a30Bast cmech umeeT cineayronmii MaccoBblit coctaB: CO, 12%; O, 8% u N,
80%. OnpenenuTs yIeIbHYIO TEMII0OEMKOCTh CMECH MPH IMOCTOSTHHOM JaBJICHHH.

2. I'a3z npu nasnenuu 1,4 MIla u temneparype 55°C umeer oobeM 4 1. Uemy
paBeH 00bEM ITOM MaccChl ra3a NP HOPMAJIbHBIX YCIOBUSIX?

3. Kak m Ha ckoiapko wusMeHsiercs TteMmmeparypa 0,5 ke kuciopoza,
COBepIIaroIIero npu aaunadbarHoMm pacmmpenun padory L=1,5 x/[oxc? Onpenenutsb
M3MEHEHNE BHYTPEHHEN SHEPTUU KUCIOPOAA MPU JaHHBIX YCIOBUSX.

4. Onpenenutb CKOPOCTh UCTEUEHHUS BO3/yXa U3 BO3AYXOBOJAA C U30BITOUYHBIM
nasneHueM 2,3 klla B moMeLIeHne ¢ HOPMAJIbHBIMH YCJIOBUSMM.

6.1.2. IIpoMesKyTOUHOM aTTECTALIMHA

IIpumepHasi TeMaTHKAa KypPCOBBIX POEKTOB

1. TemnepaTypHbIil peKUM TOKapa B TOMEIIEHUN

2. I'a3oBBIE cMeCH U TEPMOIMHAMUYECKHUE MPOIECCHI B YCIOBUAX TTOXKapa
3. Na3000MeH npy BHYTPEHHEM TI0XkKape B OMEIIEHUN

IIpuMepHbIii epeYyeHb BONMPOCOB, BBIHOCUMBIX HA IK3aMeH

IIpeamer TepMOIMHAMUKH.
OcCHOBHBIE ITAPAMETPBI COCTOSTHUS. 3aKOHBI UACATbHBIX Ia30B.
Pabota, coBepiiaemas Te€JI0M IPU U3MEHEHUHU 00beMa.
BayTpeHHss1 S3HEPrHUsl, KOMUYECTBO TEIUIOTHL. [IepBhIi 3aKOH TEPMOIUHAMUKH.
Crnioco0bl 3a1aHUsI Ta30BOM CMECH.
CooTHOIIEHUST MEXIY MAacCOBbIMU U 0ObEeMHBIMU JoJisiMu. OmpezesieHue
KQKYILEUCS MOJIIPHOW MacChl CMECH U NAPLUAIBHBIX JaBJICHUN KOMIIOHEHTOB.
7. TermmoeMKOCTH cMecH pabOUunX Tel.
8. TemnoeMKOCTh Tena, yaenbHas, OObeMHAass M MOJISApPHAs TEIJIOEMKOCTH.
CoOTHOIIEHUSI MEKy HUMHU.
9. TermoeMKOCTH TIPU MIOCTOSSTHHOM 00bEME U JIaBJICHUU. YpaBHeHHE Maiiepa.
10. TeroeMKoCTH UICAITBHOIO Tra3a. 3aBUCUMOCTD TETUIOEMKOCTH OT TEMITEPATYPBbI.
11. Ilopsinok uccnenoBaHus TEPMOAUHAMUYECKUX MPOLIECCOB.

AR



12. UccnenoBanue M30XOpHOTO Mpoliecca.

13. UccnenoBanue n300apHOTO IIporiecca.

14. UccnenoBanne N30TEPMHUYECKOTO MPOLIECCA.

15. UccnenoBanue aguabaTHOTO Ipoliecca.

16. UccnenoBanue nmonuTponHoro npoiecca. OCHOBHBIE TEPMOJUHAMUYECKUE
MIPOLIECCH — YACTHBIE CIIy4Yau IMOJIUTPOITHOTO MPOLECCa.

17. Knaccudukaiusi KOMIPeCCOpOB U MPUHIIUI UX JEHCTBUS.

18. Ananu3z  paboThl  OJHOCTYIIEHYATOro  Komrpeccopa. MHaukaropHas
nuarpamMma. M3orepMmuyeckoe, anuabaTtHOe M MOJMTPOITHOE CKaTue, MojiHas paboTa,
3arpayrBaeMas Ha pUBo komrpeccopa. Hemocratku oqHOCTyEHUaToro KoMnpeccopa.

19. MHorocTyneHuarhblit KOMIIPECCOP. NuaukaropHas JarpaMmma.
[IpenmyiiecTBa MHOTOCTYIIEHUATHIX KOMIIPECCOPOB.

20. Hcreuenne razos. CrannoHapHOe UcTedeHHE. VICoab30BaHNE B TEXHUKE.

21. YpaBHeHue Hepa3pbIBHOCTHU. [lepBblil 3aKOH TEPMOAMHAMUKH [IJIsl IOTOKA.
VYpaBHenue bepHyin.

22. CBoiicTBa J03BYKOBBIX U CBEPX3BYKOBBIX MOTOKOB. Corna u n1uddy30psbl.
Cormo JlaBans.

23. UcreueHne W3 CyKMBAroLlerocs coma. Pacder temmeparypsl, CKOPOCTH
MCTEYEHUS U Pacxoia.

24. Kputnueckoe ucredeHue. Pacuer Temmeparypbl, CKOPOCTH HCTEUYECHHUS W
pacxoza.

25. JlpoccenupoBanue ra3oB u mapoB. (OCOOEHHOCTH JIPOCCEIMPOBAHUS
ujceaNbHOr0o W peanbHoro rasoB. Ilonsitue 00 »sddexre [xoynsa-TomcoHa.
IIpakTyeckoe UCIIOIB30BaHKE MPOLIECCa APOCCETUPOBAHUS.

26. KpyroBoii mporecc. I[lpsmbie u oOparaple 1UKIBL. BTopol 3akoH
TEPMOJIMHAMUKH.

27. Hukin Kapno u ero cBoricra. K.I1.J1. I{ukna Kapno.

28. [loHsATHE O IBUTATENAX BHYTPEHHETO cropanus. MaaukaropHas quarpamma
YyeTblpexTakTHOro  kaporoparopuoro  J.B.C. Meron  TepMOAMHAMHYECKOTO
PacCMOTPEHHUS LINKJIIOB.

29. Lyt aBUraTesiss BHyTPEHHETO CTOPAHUs C H30XOPHBIM MOABOJOM TETUIOTHI.

30. Luxi gBUraresst BHyTPEHHETO CropaHusi ¢ M300apHbBIM MOJIBOJIOM TETLJIOTHI.

31.l{ukn pBurarens BHYTPEHHErO CrOPaHWsl CO CMEMIAHHBIM IOABOIOM
Ter1oThl. CpaBHEHHE LIUKIIOB JBUraTEIE BHYTPEHHETO CTOPAHUSI.

32. Jlnarpamma coctossHus. TpoilHas TOUKa U KPUTHYECKAS] TOUKA. YPaBHEHHE
Knaneitpona-Knay3snyca.

33. P-v nuarpamma aJig BOJASHOTO Mapa. BiiakHbli, CyXoil U meperpeTsii nap.
Crenenp cyXoCTH napa.

34. YpaBuenus Ban-nep-Baansca n Bykanosuua-HoBukosa.

35. T-s nmarpamma Jijis BOJSHOTO Hapa.

36. lukn Kapno nns BogsHoro napa. Lluki Penknna.

37. Temnodukanuonupii 1ukia. [loHSTHE O LMKIaAX AaTOMHBIX CHJIOBBIX
YCTaHOBOK.

38. OCHOBHBIC TIOHATHUS M ONpPEACICHUS TEOpUM TerioooMeHa. Bujbl
NEPEHOCA TEIUIOThI: TETUIONPOBOAHOCTh, KOHBEKIIUS U U3IIyUYEHUE.



39. TemnnonipoBonHOCTh. [lOHSITHE O TeMmeparypHOM IIoje, TpagueHTE
Temneparypsl. 3akoH Dypbe. 3aBUCUMOCTh KOA(PPUIIUEHTA TEIIONPOBOJHOCTH OT
TEMIIEpPaTypPBhl.

40. IudbdepennuanbHoe ypaBHEHHE TEIUIONPOBOAHOCTH. | paHUUHbBIE YCIOBUSL.

41. Pemenue ypaBHEHHMsI TEIUIONPOBOAHOCTH IS OJHOCIOMHON TUIOCKOM CTEHKH.

42. PemieHne ypaBHEHHs TEIUIONPOBOMHOCTH IS MHOTOCJIOMHOM ITOCKOM
CTEHKH.

43. PenieHuie ypaBHEHHUS TEIJIONMPOBOHOCTH JJII LIUIUHIPUUECKON CTEHKH.

44. Vicnonb30BaHKe METO/A IMOCIEA0BATEIbHBIX MPUOMMKEHUN IS pelieHus
3a/1a4 CTAlMOHAPHOM TEIJIONPOBOJHOCTH.

45. KouBekTuBHBI TeruiooOMeH. OCHOBHBIE TIOHATHS W OIpECIICHUS.
VYpasuenue Hetorona-Puxmana. Kosddumment remnooraaun.

46. Cuctema  auddepeHIMaIbHBIX  ypPaBHCHHH 11  KOHBEKTHBHOIO
TeriooOMeHa. YCI0BHE OJHO3HAYHOCTH.

47. Tlonsitue o Teopuu nopodus. Yucna nogobusi. KpurepuanbHbie ypaBHEHHUS.
®U3NYECKHIT CMBIC OCHOBHBIX YHCEI MOI00US.

48. KOHBEKTUBHBIA TEINIOOOMEH MpH CBOOOAHOM KOHBEKUMH B OOJIBIIOM
o0beMe.

49. KOHBEKTUBHBIHN TEMJI00OMEH MPU CBOOOAHON KOHBEKIIMU B MPOCIOMKAX.

50. KoHBEKTHBHBIN TEMJI000MEH MIPU BHIHYKJIEHHOM TEUEHUU KUIKOCTEH.

51. TeriooOMeH npy KUMEHUH. DKCIIEpUMEHTaIbHbIe TaHHbIe. [1y3pIppKkoBOE U
IUICHOYHOE KUIleHHe. Borpockl moskapHoi 6€301acHOCTH YCTPOMCTB U amnmaparos, B
KOTOPBIX PEATU3YIOTCS ITPOLIECCHI KUIIEHUS AKUJKOCTEN.

52. TenmooObMeH npu KoHJeHcaruu mapa. [lneHoyHas M KamenbHas KOHJICH-
carysl.

53. Jlyuucteiii  Teruooomen. OCHOBHBIE TOHSTHS W OIpeaeseHus. bamanc
JYYHCTOrO TEIIOOOMEHA.

54. 3aKOHBI TEIJIOBOTO U3IIyYEHUS.

55. JIyuucTslil TEmI1000MEH MEXy TeJlaMH, IPOU3BOJIBHO OPUEHTHPOBAHHBIMU
B IpocTpaHcTBe. Pacuer 6e30macHbIX B MOKAPHOM OTHOLIEHUHU PACCTOSTHUM.

56. Vcnionb3oBaHue 3KpaHOB 1l o0ecTieueHus] 6€30MaCHBIX PACCTOSHUM.

57. Haznauenue, kinaccuuKaIys U CXeMbl TEIUIOOOMEHHBIX alnaparoB.

58. OCHOBHbBIE TOJIOXKEHHSI TEIJIOBOTO pacyeTa TEMIOOOMEHHBIX anmnaparos.
CpenHuii TeMneparypHsblil Hanop.

59. Tenmonepenaya 4epes3 MIOCKYI0 OJJHOCIONHYIO CTEHKY.

60. Temnonepenaya yepes3 MIOCKYK0 MHOTOCIIOWHYIO CTEHKY.

61. Temnonepenaua depe3 UWIMHIPUYECKYIO CTEHKY. Kputhueckuili auamerp
TEIUIOBOM U30JIALUU.

62. I3meneHne Ttemmeparypsl IPU HECTAIMOHAPHOM pexuMme. PerynspHbin
TETIOBOM PEXKUM.

63. YpaBHEHHE HECTALMOHAPHOW TETUIONPOBOJHOCTH M METOJBI €r0 PELICHUS.
O0600111eHHBIC IEPEMEHHBIE.

64. JIByXCTOPOHHHUI NPOTIPEB CTEHKHU MPHU I'PAHUYHBIX YCIOBUAX 3-TO poAa.

65. HectaunoHapHass TEIUIONPOBOAHOCTh IOJYOTPAHUYEHHOIO Tella IIpU
CTAllMOHAPHBIX TPAHUYHBIX YCIIOBHSIX.



66. OCOOCHHOCTH pENIeHHs] 3a7ad HEeCTAIMOHAPHOW TEIIOMPOBOIHOCTHA B
nokapHoMm nene. M3MmeHeHuwe (GU3MUECKUX TapaMeTpoB TeNl MPU HArpEBaHUH B
YCIIOBHSIX MOXKapa. BiusHUE BIaXHOCTU CTPOUTETHHBIX MaTepuaioB. CTaHIapTHBINA
TEMITepaTYPHBIA PEXKUM U TIPEET OTHECTOMKOCTH.

6.2. Illkana oueHWBAHUS Pe3yIbTATOB INPOMEKYTOYHOM aTTECTALUM U
KPHUTEPUH BHICTABJICHUS OLEHOK

Cucrema OLCHUBAHUW BKJIIOYACT:

®dopma [Tokazarenu
Kputepuu BbicTaBiIeHUsT OLIEHOK [IIxana oneHnBaHUS
KOHTPOJISI OLICHUBaHUS
KypcoBoii | conepxanue, IIPOEKT BBINOJIHEH CaMOCTOSITENIBHO, OTIIMYHO
POEKT odopmiieHue, MMeeT Hay4HO-TIPAaKTUYECKUN Xapak-

MOJTHOTa U 3a- | Tep, COAEPKHUT DIEMEHTHl HOBH3HBI;
IIATA POEKTa | OOpPMIICHHE OTBEYAET YCTAaHOBJICH-
HBIM TpeOOBaHMSIM; TIOKA3aHO 3HAHUE
TEOPETUYECKOTO  MaTepuayia 110
paccMarpuBaeMol TeMe, YMEHHE aHa-
JM3UPOBATh, APTYMEHTHUPOBATH CBOIO
TOYKY 3pEHHs], JeJaTb 00OOIIeHHE U
BBIBOJIBI,  MaTepHayl  H3JIaracTcs
IPaMOTHO, JIOTUYHO, MOCIEI0BATEb-
HO; BO BpPEeMs 3allIUTHI IOKA3aHO yMe-
HUE KpaTKO, TOCTYIHO NpPEICTaBUTh
pe3ybTaThl UCCIICAOBAHUSA, aJIeKBaT-
HO OTBETUTh Ha [OCTaBJICHHBIC
BOIIPOCHI.

MPOEKT BBIMOJHEH CaMOCTOSTENBHO, XOPOIIO
MMEET HayYHO-TIPAKTHYCCKUH Xapak-
TEp, COAECPNKHUT DIEMEHThl HOBHU3HBI,
UMEIOTCS HEJI0YeTHl B O()OPMIICHHUH
KypCOBOTO MPOEKTA; TOKa3aHO 3HAHHE
TEOPETUYECKOTO ~ MaTepuayia 110
paccMarpuBaeMol TeMe, YMEHHE aHa-
JU3UPOBaTh, APTYMEHTHPOBATH CBOIO
TOYKY 3pEHMs, JieJIaTh 0000IeHHe U
BBIBOJIBI, MaTepHasl HE BCETIa M3j1ara-
€TCSl JIOTUYHO, TOCJIEIOBATEIBHO; BO
BpeMsl 3allUThI TIOKAa3aHO YMEHHUE
KpaTko,  JIOCTYIIHO  TPEACTaBHUTH
pe3yNbTaThl WCCIEAOBAHHS, OIHAKO
3aTpyIHEHBl OTBETHI HAa TOCTaBIICH-
HBIC BOITPOCHI

MPOEKT BBHIMOJIHEH CaMOCTOSITENBHO, | YAOBICTBOPUTEIHHO
HE COJEPKUT OJIEMEHTHl HOBU3HBI,
UMEIOTCS HEJ0YeThl B O(OpMIICHHUH
KypCOBOTO TIPOCKTa; HE B IIOJHOM
Mepe BJIaJICHUE TeOPETUISCKUM Mare-
pHaIoM IO paccMaTprUBaeMOi TeMe,
aHaIM3 W apTyMEHTUPOBAHUE TOUKU
3peHusi, 000011IeHNE U BBIBOJABI BbI3bI-




BAIOT 3aTPyAHEHUS; MaTepual He BCe-
rJa H3/araercsl JOTUYHO, TMOCIEeN0-
BaTEIbHO; BO BPEMsI 3alllUThl UMEIOT-
Cs 3aTpylAHEHUs B MPEICTaBICHUH
pe3yJIbTaTOB MCCJIENOBAHUS U OTBETAX
Ha MIOCTaBJIEHHBIE BOIPOCHI.

MIPOEKT BBIMIOJHEH HE CAMOCTOSITEINb- | HEYJOBJIETBOPUTEIHHO
HO, HE MMEET Hay4HO-IIPAKTUYECKUI
XapakxTep, He COEPKUT IEMEHTHI HO-
BU3HBI; 0(pOpPMIIEHHE HE COOTBETCTBY-
€T YCTAaHOBJICHHBIM TPEOOBaHMSM; OT-
CYTCTBYeT IIOHMMaHUE U BJaJICHHUE
MarepuajoM IO pPaccMaTpUBAEMOM

TEMC.
OK3aMCH MNPpaBUJIIBHOCTL | AaH HpaBI/IJIBHBIﬁ, TOJIHBIA OTBET Ha OTJIMYHO
U IIOJIHOTA OT- MOCTaBJICHHBIN BOIIPpOC, ITOKa3zaHa CO-
BC€Ta BOKYITHOCTb OCO3HAHHBIX 3HAHUM II0
AUCHHUITIIIMHC, JOKa3aTcCJIbHO pac-
KPBITBL OCHOBHBIC TTOJIOKCHUA

BOIIPOCOB; MOI'yT OBITE JAOITYHICHBI
HEAOYCThI, UCIIPABJIICHHBIC CAMOCTOSA-
TCJIBHO B IIPOLCCCC OTBCTA.

JaH HpaBI/IJIBHBIﬁ, HEAOCTATOYHO II0JI- Xopomo
HBIM OTBET HA MOCTAaBJICHHBIN BOIIPOC,
IIOKa3aHO YMCHHUC BBIACIWUTL CYLIC-
CTBCHHBIC U HECYHICCTBCHHBIC IIpU-
3HAaKH, MPUIUHHO-CIICACTBCHHLIC CBsA-
3U; MOT'YT OBITH AOIYIICHBI HEOO0YC-
Tbl, HMCIIPABJICHHBLIC C IIOMOIIBLIO
IpCroaaBaTeJisd.

JJaH HEJOCTATOYHO MPABWIbHBIA U | YJIOBJIETBOPUTEIHHO
MOJHBLIA OTBET; JIOTMKA M IOCJIEa0-
BaTeJIbHOCTh M3JI0KEHUS HMEIOT Ha-
pyLIEHUs; B OTBETE OTCYTCTBYIOT BbI-
BOJIBI.

OTBET TMPEICTABISAET COOOH pa3- | HEYJIOBIETBOPUTEIHHO
pPO3HEHHbIE 3HAaHUS C CYIIECTBEH-
HBIMU OIIMOKaMH MO BOIPOCY; TNpH-
CYTCTBYIOT (parMeHTapHOCTb, He-
JIOTUYHOCTb M3JI0KEHUS; JOIOJIHU-
TEJbHBIE M YTOUYHSIOLIUE BOIPOCHI HE
MPUBOJAT K KOPPEKLUH OTBETa Ha
BOIIPOC.

7. PecypcHoe o0ecnieueHue QU CHUNINHBI
7.1. JluueH3noHHOe U CBOOOJHO PpacCHpPOCTPaHsieMOe MPOrPaAMMHOe
o0ecreueHue

- Astra Linux Common Edition penu3 Open [[10-25B-603] - OnepanvionHas
cuctema obuiero HazHadenust "Astra Linux Common Edition" [Kommepueckas (Full



Package Product). Homep B Equnom peectpe poCcCUHCKHX MpOrpaMM JIsl SIEKTPOH-
HBIX BBIYMCIIUTEIIBHBIX MAIlIUH U 0a3 TaHHBIX - 4433 ]

- MoitO¢duc O6pazoBanue [I10-41B-124] - IlonHbli KOMIUIEKT pPEIaKTOPOB
TEKCTOBBIX JJOKYMEHTOB U 3JIEKTPOHHBIX TAONUIl, a TaKKE MHCTPYMEHTApUN ISl pa-
00Thl ¢ rpaduueckumu npeseHtauusMu [CBobGogHO pacnpoctpansemoe. Homep B
Enunom peecTpe poOCCHICKMX MpOTpaMM [Jisi DJIEKTPOHHBIX BBIYUCIUTEIBHBIX
MaIliH 1 0a3 JaHHBIX - 4557]

- ABTOMaTH3aIMs ONEPATUBHON OIICHKH TMOCIEACTBUM MPHU BO3JACHCTBUM TEIl-
JIOBOTO HU3JIYyYEHHUS MOKAPOB MPOJIMBA KUIKUX TOPIOYHUX BEUIECTB HA HECYIIUE KETE-
300eToHHbIe KoHCTpYyKIuu [[10-6B8-480];

- ABTOMAaTH3alMsg MPOBEPKU TEIJIOBBIX PACUETOB B YUEOHO-MIPAKTUYECKHUX 3a-
nadax obecrneueHus nmoxkapHou 6ezomacHoctu [I10-C06-259];

- ABTOMarH3anus pacuera KPUTUUYECKOW TEeMMEpaTyphbl CTAIbHBIX 3JIEMEHTOB
cTpouTenbHbIX KOHCTpYKUnit [[IO-B2F-625];

- ABromaruzanus pacuera mnpejiesa OrHECTOMKOCTH 3JIEMEHTOB HECYIIUX
cTanbHbIX KOHCTpyKIuH [110-380-429];

- OueHka BIUAHUS TEMIEPATYPHOTO BO3IACHCTBUS HAa Orpa¥IarolnIue
KOHCTPYKIIMU MPUMEHUTEIBHO K (YHKIIMOHAIBHO OJHOTHIIHBIM TpPYIIIaM TOMeIlle-
Huii [[10-241-370];

- Pacuer npenena orHecTOMKOCTH HE3AIIUIIICHHBIX METAITUYECKUX IIEMEHTOB
HECYUIUX CTPOUTENIbHBIX KOHCTPYKUMU TMpU aJbTEPHATUBHBIX TEMIIEPaTypPHBIX
pexumax [I10-91C-175];

- Pacuer mporpeBa cTpOUTEIbHBIX KOHCTPYKIHUMA MPYU KOMOUHUPOBAHUU TIOKaAP-
HbIX Harpy3ok [[IO-DEE-204];

- Bupryanbnsiii yueOHO-MeTOaMuecKuil KoMiuieke «TeopeTnueckue OCHOBBI
terotexuukm» [[10-EAD-643];

- YyeOHO-MeToguueckuil komiuieke «Temmorexnuka-koHTpodb» [[1O-5C3-
654].

7.2. IlpopeccuonanbHbIC 0a3bl JAHHBIX U HH(POPMALHOHHbIE CIIPABOYHbIEC
CHCTEMbI

WNudopmarmonnas cripaBoyHasi cuictema — CepBep OpraHoOB TOCYIapCTBEHHOMN
Bnactu  Poccuiickoit  ®deneparuu  http://poccus.pd/  (CBOOOIHBIA  AOCTYIN);
npodeccronanpubie 0a3bl JaHHBIX — [lopTam OTKpBITHIX JaHHBIX Poccuiickoi
Oenepanuu  https://data.gov.ru/ (cBoOOmHBIM mocTyn); deaepalbHBIA MOpTal
«Poccuiickoe oOpaszoBanue» http://www.edu.ru (cBoOOIHBIN IOCTYM), CHCTEMa
OopUITMATBHOTO  OMyOJIMKOBAaHUS TMPABOBBIX aKTOB B  JJIGKTPOHHOM  BHUJE
http://publication.pravo.gov.ru/  (cBoOOmHBIA  mOCTym); GdeaepalbHBI  MOpTal



«CoBeplIeHCTBOBaHUE rocyJ1apCTBEHHOTO YIIpaBICHUS https://ar.gov.ru
(cBOOOAHBIN MOCTYIT); AJEKTpOHHAs OuOnmoreka yHmuBepcurtera http://elib.igps.ru
(aBTOpM30BaHHBIA JOCTYN); 3JIEKTPOHHO-OMOMMoTeuHass cucrema «IObC PR
BOOKS» http://www.iprbookshop.ru (aBTopr3zoBaHHBII AOCTYII).

7.3. Jluteparypa

OcHoBHas JuTEparTypa:

1. OCHOBBI TEIUIOTEXHUKHU B MOKAPHOM JieJie: YUeOHUK JIJIsl TTOKAPHO-TEX -
Hudeckux By30B: [Tpud MUC] / A. A. Ky3bmun, [1. A. Munkun, A. A. Tlepmskos, H.
H. Pomanog; pea. b. B. I'aBkamtok; MUC Poccun. - CII6.: CII6Y I'TIC MUC Poccunu,
2022. - 376 c. Pexcum oOocmyna: http://elib.igps.ru/?6&type=card&cid=AL.SFR-
44a22728-dfbe-43b1-b328-63735aal adff&query&remote=false.

2. A.A. Ky3emun, H.H. Pomanos, A.A. Tlepmskos / Ilpomeccsl Temmonpo-
BOJIHOCTH B TIPAKTUKE MOXKAPHOTO jena: yueOHoe mocodue. / [lox obmeii pen. b.B.
I'aBkantoka. — CI16.: Cankr-IlerepOyprckuil yHuBepcuret [ocynapcTBEHHOM NpOTH-
BoniokapHoit ciy:x061 MUC Poccum, 2021. — 132 c. Pexucum oocmyna: http://
elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5

JlonoJiHUTEIBLHASA AU TEpaTypa:

1. AxkumoB M.H., Ky3emun A.A., PomanoB H.H. T'a3oBeie cmecu wu
TEIJIOEMKOCTh: 3a/JlaHusl U METOJAMYECKHE YKa3aHHs 10 BBIMOJHEHUIO pPaCUETHOU
pa6otel. / Ilox ob6meit pea. B.C. ApramonoBa. — CII6.: Caukr-IlerepOyprckuii
UHCTUTYT ['ocynapcTBeHHOM npoTuBomnoxkapHoit ciyxos1 MUC Poccun, 2004. — 19
c. Pexscum oocmyna: http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-
7€69-4392-8b38-274911belbc8

2. AxumoB M.H., Ky3pmun A.A., PomanoB H.H. Tepmoannamuueckuii pacuet
[MKJIa JABUTATENsl BHYTPEHHETO CrOopaHus: 3aJaHus U METOJUYECKHE yKa3aHUs MO
BBINIOJIHEHUIO pacyeTHo padorel. — CII6.: Cankr-IleTepOyprckuii. MHCTUTYT
['ocynapcrBenHoi nmpotuBonoxapHoi ciayx6st MUC Poccun, 2004. — 10 c. Pesrcum
oocmyna:  http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6al-af70-4b34-
934-4b2e8354bc96

3. AxumoB M.H., Ky3emun A.A., PomanoB H.H. KoHBeKTUBHBIN TEeI000MEH:
3ailaHusg ¥ METOAMYECKUE yKa3aHHs MO BBIMOIHEHUIO pacueTHor pabotel. — CII6.:
Cankr-IlerepOyprckuit  MHCTUTYT [OCyHapCTBEHHOW MPOTHUBOMOXKAPHOU CITY>KOBI
MYC Poccun, 2004. — 27 <c¢. Peucum oocmyna: http:/elib.igps.ru/?
142 &type=card&cid=ALSFR-1f0{2be6-e37{-403f-bbdf-2ee6ddcffd44

7.4. MaTepuajibHO-TEXHUYECKOEe o0ecrneueHne

Jns mpoBeneHuss W oOecrneyeHUs 3aHATUA HMCIOJB3YIOTCS IOMENIEHUS,
KOTOpbIE€ TPEACTABISIOT CO0O0W y4yeOHbIE ayIUTOPUU [UJISl TMPOBEACHMS Y4EOHBIX
3aHATHI,  NPEAYyCMOTPEHHBIX  IporpamMmoi  OakaiaBpuara,  OCHAIlICHHbIE
000pyIOBaHUEM U TEXHUYECKUMH CpPEICTBAMU OOY4YEHHS: aBTOMATU3HPOBAHHOE


http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?142&type=card&cid=ALSFR-1f0f2be6-e37f-403f-bbdf-2ee6ddcffd44
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?137&type=card&cid=ALSFR-7b8dd6a1-af70-4b34-93f4-4b2e8354bc96
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?129&type=card&cid=ALSFR-245c28a8-7e69-4392-8b38-274911be1bc8
http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5
http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-4e67-bc84-52f1a46733b5
http://elib.igps.ru/?6&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&query&remote=false
http://elib.igps.ru/?6&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&query&remote=false

pabodyee MecCTO MpemnojaBareis, MapKepHas JT0CKa, MYJIbTUMEIUWHBIA TPOEKTOP,
JOKYMEHT-KaMepa, TOCaJ0uHbIe MeCTa 00yJaIOMUXCsl, KOMITBIOTEPHBINA KJ1acc.

[Tomemennst s CaMOCTOSITENIBHOH PabOThI  OOYYArONIUXCS OCHAIICHBI
KOMITBIOTEPHOW TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHHS] K ceth «MHTepHeT» u
oOecrieueHUEM JOCTyMma K 3JIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEIbLHON Cpejie
YHUBEPCUTETA.

Jns  mpoBeneHuss  Ja0OpaTOPHBIX  PabOT  HMCHOIB3yeTCA  Jlaboparopusi
«JIabopaTtopus TeIIOTEXHUKW.

ABTOPBI: KaHIWIAT MEIarorMuecKux Hayk, noneHT Ky3pMuH A.A.; KaHauaaT
TEXHUYECKUX HayK, MOoueHT MuHkuH J[.A.; KaHIUJAT TEXHUYECKUX HAYK, JOLICHT
PomanoB H.H., kanauaar negarorudeckux Hayk, oueHT [lepMsikoB A.A.
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