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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 KOMHeTeHHI/Iﬁ, (bopanyeMle B ITPpOoHECCEC U3YICHHUA NUCIUIITIUHBI

Komnerenuun Conepxanue
VK-1 CriocoObeH OCyLIECTBIISATh IMOMCK, KPUTHUYECKUIl aHaIW3 U  CHUHTE3
uHpOpMaIUH, IPUMEHATh CUCTEMHBIM NOAXOA I PELICHHs TOCTaBIEHHBIX
3aja4
OIIK -1 Cnoco0OeH yuYWTBHIBaTH COBPEMEHHBIE TEHICHIMM Ppa3BUTHS TEXHUKU U

TEXHOJIOTHH B 00JMacTH TexHOC(epHON Oe30MacHOCTH, MU3MEPUTEIBHON U
BBIUMCIUTENbHON TEXHUKH, MH(POPMAIIMOHHBIX TEXHOJIOTUN MPHU pELIeHUH
THUIOBBIX 33/1a4 B 007acTu NMpodeccnoHaIbHON AesTeTbHOCTH, CBI3aHHOU C
3alUTON OKpY’Karollel cpefibl U obecrieueHueM 0e30MacHOCTH YelloBeKa

I1K-2 CriocobeH Ha OCHOBE 3aKOHOB TEIUIOU3UKM U  TEPMOJMHAMUKHU
MPOTHO3UPOBATH XapaKTEep M pa3Mephbl 30H BO3ICUCTBUS OMACHBIX (HaKTOPOB
U UX COMYTCTBYIOIIUX MPOSIBICHUM, MPUMEHSTH ACHCTBYIOIINE PACUETHBIE U
AKCIIEPUMEHTAJIbHBIE METOJIUKH, TIPOBOIUTH aHAIM3 TTOKaPHON OMACHOCTH U
000CHOBaHHO BBIOMPATh W3BECTHBIC YCTPONCTBA, CUCTEMBI M METOIBI
3alIUTHl YEJIOBEKA W OKPYKAIOUIEH CpeAbl OT HETaTMBHBIX BO3JECUCTBUI
OmNacHBIX (haKTOPOB 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

I/IH,[[I/IKaTopBI JOCTHKCHHA KOMIICTCHIIMH | HnaHpreMHe PE3YIbTATEI 06yquI/I}I 110




TUCITUILINHE

Tun 3axaun npodeccuoHAIbHOM 1EATEILHOCTH: CEPBUCHO-IKCILIYATAIMOHHBIN

VYK-1.1 3naer nmpunmunel cbopa, orbopa u
000011eHnA nHpopmarumy, METOIUKHU
CHUCTEMHOTO OIX0/1a JUISt pelieHus
po(eCCHOHANBHBIX 3a/1au.

3Haer

IHouaTHHBIN anmapar JUCIUTIIINHEIL,
MEXIyHApOIHYI0 CUCTEMY €AUHMI] U3MEPEHUN
(CH); anroput™M aHaiM3a pa3MepHOCTEH
¢u3nyecKux BEJWYMH; [paBuUjia aHaIu3a
NOCTAHOBKH Y4eOHbIX 33j1a4

Ymeer

O06006mars yueOHYI0 MH(OPMAIHIO;
OCMBICIIMBATh y4eOHyI0 uH(popMauy,
BOCIIPUHMMATh WH(GOPMALMIO B Ppa3IMYHBIX
dopmax mpexacTaBieHus  (ceMaHTHUYECKas,
3HAKO-CHUMBOJIbHAS u rpaduueckas),

MMPOBOAUTE CHUHTEC3 TEMATHUYCCKOI'O Marcpurajia
pas3aciia 1py BbIIIOJHCHUHU y‘-Ie6HLIX 3aJaHuM

VYK-1.2 YmeeT ananu3upoBarb 1
CUCTEMAaTU3UPOBATh Pa3HOPOIHBIE TaHHEIE,
orieHUBaTh 3PPEKTUBHOCTH MPOIEAYP aHATH3A
npo0IeM U MPUHATHS PELICHUN B
npodeccuoHaNIbHON 1eATeIbHOCTH.

3Haer

Ilopssmok  mpeacTaBieHUs  OTYETOB O
pe3yinbpratax HayyHOH paOoTbhl, IPUHIMIIBI
IIOCTPOCHUS. YPABHEHUI HAa OCHOBE 3aKOHA
COXpaHEHUsl SHEPruM, MacChl M HUMILYJbCa,
YpaBHCHHA HCEPA3PLIBHOCTHU, BKIHOYAIOMIUC B
cebsl pa3HOPOIHbBIE MPOLIECCHI.

YMmeer

Hcnonp3oBaTh B MPaKTHYECKUX pacueTax
MCETOOAUKHN BBIYHUCJICHUSA TCIIJIOBBIX
COTPOTUBIICHUH Ha npuMepe
MOCJIEJOBATEIILHOTO u napajuieIbHOTO
BKJIFOUEHUH, aHATM3UPOBATH bakTopsl,

BJIVSIFOIIME Ha TEIUIO(U3MUECKHE MPOIECCHl B
HanOOIbIIEH U HAUMEHBIIIEA CTEIIEHH.

VK-1.3 Bnaneet HaBbIKaMH HAy9HOTO TTOMCKA
Y TIPAKTUYECKOU PaboThI C
WH(GOPMAITMOHHBIMH HCTOYHUKAMU; METOIAMU
MPUHSITUS PEIICHUH.

3Haer

M cTOYHUKH 10CTOBEPHOU HAYYHOHN
nHbOpMaIUH, CTPYKTYpPy OpraHu3aluu
CIPABOYHBIX U3aHUH, yUeOHOH ITUTEpaTypsl U
HOPMAaTUBHBIX JIOKYMEHTOB

OcCHOBHBIE TIOHATHS U ONIPEENICHHs, CIOCOOBI
OpraHu3aliy MoucKa HeoOX0AUMO
uHbOpMaIUU

VYmMmeer

Hcnonp30BaTh B MPAKTUUECKUX 3a]1auax
OITyOJIMKOBAaHHBIE PE3YIbTAaThl HAYYHON
JIeATETbHOCTH, IPOBOAUTH KPUTHUECKUN
aHaJIM3 MOJIYYeHHON HHPOpMAaLIHH,
BBIpa0aTHIBATh MOPSII0K CAMOCTOSITEILHOTO
pelIeHs TeIVIOTEXHUYECKUX 3a/1au.

3HaeT coBpeMeHHbIe HH()OpMAIIHOHHBIE
TEXHOJIOTHH U MPOTPaMMHbIE CPE/ICTBA, B TOM
YHCIIe 0TEYeCTBEHHOTO MPOU3BOJICTBA, IS
pereHus 3a1a4 npodeccnoHaabHON
nesarenpuoctu OIIK-1.1.

3Haer

CniocoObl BBITTOHEHUS BEIYUCICHUI C
TIOMOIIIBO 3JICKTPOHHBIX TAOJIHII,
WHCTPYMEHTBHI JUISl COPTHPOBKH JTAaHHBIX,
npeacTaBIeHus rpadudeckoit HHGOpMAITUU

Ymeer




IIpencraBiaTs pe3ynbTarbl BBIYUCICHUNH C
HOMOIIBIO AEKTPOHHBIX CPEJCTB B TpeOyeMOM

¢dopmare, MacmTabMpoBaTh, MNPUBOAUTH K
HY’)KHOMY TOPSAJIKY PacCUUTAHHBIE BEJINYUHBI,
BJIaJI€Th COBPEMEHHBIMU CpeICcTBaMU

BBIUMCIICHUM HHKEHEPHBIX KaJIbKYISITOPOB.

YMmeeT BBIOUpaTh COBpEMEHHBIC CPEICTBA
obecrieueHus MoXkapHOi 6€30MMacCHOCTH
O0OBEKTOB U OIOBEIICHHUS JTIO/ICH, B TOM YHUCIIC
OTEUECTBCHHOTO MPOM3BOJICTBA, JIJISI PEILICHHSI
3a71a4 Ipo(heCCUOHABHOM JIeATETPHOCTH
OIlIK-1.2.

3Haer

OCHOBBI TEOPUH TIOTPEITHOCTEH,
dusznyecKre MPUHIUIBI PabOTHl KOHTPOILHO-
HU3MEPUTEITBHBIX puoOOpPOB, 3HAYEHHE
OpraHW3alliil ¥ IUIAHUPOBAHUS  YYCOHBIX
JISHCTBHI B MPOIECCe OOYICHHS

VYmeer

UCIIONIb30BaTh PEUEBbIE CPENCTBA U CPEACTBA
I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIX
TEXHOJIOTHH JUIsi pelIeHus YydeOHBIX 3ajad,
UCTIOJIb30BaTh COBPEMECHHBIC MTAKETHI
nporpaMM JJisi  TPOBEACHHSI PacueToB W
00pabOTKM TaHHBIX

BnazleeT HaBbIKaMHW IIPUMCHCHHA
COBPEMEHHBIX CPEACTB UHIUBUAYATHHON U
KOJIJIEKTUBHOU 3alllUTHI, B TOM YHCJIC
OTEYECTBEHHOTO MPOU3BOJICTBA, IIPU PEIICHUH
3a/1a4 mpoheCCUOHATLHOM IESITEIbHOCTH
OIIK-1.3

3HaeT
OCHOBHBIE OOCTOWHCTBA W  HEOOCTATKHU
YUCIIEHHOT'O MOJICITUPOBAHUS TEIUIOBBIX

MPOLIECCOB O OTHOUICHHUIO K aHAJIUTHYECKUM
M HATypHBIM BapHaHTaM pelleHus 3ajad,

paSHI/I‘-IHBIC CHOCO6BI HpOBeI[eHI/ISI
BBIYMCIICHW, OCHOBHBIC  JIONMYIICHUS U
OIrpaHUYECHUS

Ymeer

Hcnonp30BaTh METOA KOHEUHBIX PA3HOCTEW HA
MpUMEpe pEeIICHUs 3a]a4 TEeIJIONPOBOIHOCTH,
WCIIOJB30BaTh  AHAIUTHUYECKUE  PELICHUS,
OnpeaeIIsITh TpaHULIbI MIPUMEHUMOCTH
TEILJIOBBIX MOJICIICH.

Tun 3axaun npogeccHoHaJILHON IeSITeJIbHOCTH: MPOEKTHO-KOHCTPYKTOP CKHit

[IK-2.1 3naeT neHCTBYIOIIUME pACUYCTHHIC H
SKCIIEPUMEHTAJIbHBIE METOIUKH.

3Haer

[TpuHIMUIBL TEPMOIMHAMUYECKOTO
npeoOpa3oBaHus TEIUIOBOM W MEXaHHUYECKOU
BHEPTUM U (aAKTOPbI,  ONpEeeoe
3¢ (GEeKTUBHOCTh 3TUX MPOLIECCOB; (HPU3NUECKHE
OTIMYMA  OCHOBHBIX CIOCOOOB  MepeHoca
TEIUIOTHl B TIOMEHICHUSIX, TEXHOJOTUYECKUX
YCTaHOBKaX, OTKPBITOM ITPOCTPAHCTBE.

Ymeer

[TpoBOAMTE OIIGHKY TApaMETPOB COCTOSHHS
TEPMOJIUHAMUYECKUX CUCTEM, Ta30BBIX CMecei
B YCIOBHSX  TEIJIOBOTO  BO3JCHCTBUS,
3G GEKTUBHOCTH TIPEeoOpa3OBaHUS TETUIOBOM
SHEPTUU B JAPYTHE BHIBI,  AHAIN3UPOBATH
BKJIaJ] pa3WYHBIX BHUJOB TeEIUIOOOMEHa B
3aBUCUMOCTH  OT  cnenuduKH  penraeMoi




337141, YCIOBUW Pa3BUTHS IOKAPA

[1K-2.2 YMmeeT npoBOIUTH aHAIU3 MOXKAPHOH
OIIaCHOCTH.

3Haer

TETUIOU3NIECKIE IIPUHIUIIBI paboThI
TEXHUYECKHUX CPEICTB IS aHaJIM3a MOXKAPHOU
00CTaHOBKHM C TIIOMOUIbIO JAMCTAHIMOHHBIX
CpeACTB OOHApPYKEHMSI, BBIMOJIHEHHS! TYILICHHS

MOXKapoB, TOPSJIOK pacyeTa Oe30MacHBIX
PACCTOSIHMI OT o4ara BO3TOpaHHMsI

YMmeet

000CHOBEIBATH MIPUMEHEHHE

COOTBETCTBYIOIIUX KOHCTPYKTHMBHBIX PEIICHHI
Y CPEICTB 3aILUMTHI OT TEIIOBOIO BO3IEUCTBUS,
paboTaromux Ha NPHUHIMIAX TMOTIOMICHUS M
OTPaXEHUS TEIJIOBOTO U3JIy4YEHUs, IPOBOJIUTH
OLICHKY JIaBJICHUSI W TEMIEPaTypbl Ta30BbIX
CMECEN B FepPMETUYHBIX EMKOCTSIX

[1K-2.3 Bnazneet HaBBIKOM BbIOOpA U3BECTHBIX
YCTPOMCTB, CUCTEM U METOJIOB 3aLUTHI
YeJI0BEKa M OKPYKAIOIIEH Cpeabl OT
HETaTHBHBIX BO3/IEHCTBUI OMacHBIX (PaKTOpPOB
MTO’KAPOB.

3HaeT

¢u3uueckre MPUHLUIBL, JIeXKAIHEe B OCHOBE
HOPMAaTHBHBIX ~ aKTOB, JUIS  ONpPEHCICHHS
TCMIICPATYpPbl, TCIJIOBLIX IIOTOKOB W TPOYHX
TETIIOPU3NUECKUE MMapaMeTpPOB, OOCCIECUCHHS
0€30IaCHOCTH TEXHOJIOTUYECKUX IPOLIECCOB,
MOPSIIOK TIPOBEICHUS] OLIEHKH OTHECTOHKOCTH

OrpaXKIar0IIUX KOHCTPYKLIUHI u
TpaHCHOPMHUPYEMBIX IIPOTUBOIIOKAPHBIX
perpan

Ymeer

HCIIOJIB30BATh B pacuerax JTAaHHBIE
HOPMAaTHUBHBIX JOKYMEHTOB, IPOBOAMUTH PacyeT
TEIJIOBBIX 3a1a4 51 BbIpa0aThIBaTh
pEKOMEHIalun 1o KOHCTPYKTHBHOMY

UCTIOTHCHUIO OOBEKTOB, BBEIOOPY MaTrephasioB
Ui obecrieueHUs] TPeOOBaHWI  TOXKAPHOUH
0€301acHOCTH

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,

0€30IaCHOCTEY.

HaIpaBJICHHOCTb

(mpoduin)

4. CTpyKTYypa M coaepkaHue TUCHUIIINHBI

OO6mast TPYyIOEMKOCTh JUCHHUIUITMHBI COCTABISIET 4 3a4eTHbIC €IUHMIILI, 144

gaca.

«IToxapHnas



4.1 PacnpenesieHue TpPy10eMKOCTH Y4eOHOM JUCHMILUIMHBI 110 BUAaM padoT
1o ceMecTpaMm u (popmMaM 00y4eHH st

U1 3204HOH (POpPMBI 00yUeHMSsI

TpynoeMKocTh
Bun yuebHoM paboTh se. e, 10 Kypcam
2 3

OO0mass TpyI0eMKOCTh AMCHUIUIMHBI MO0 y4eOHOMY 4 144 36 108
TIaHy
AyIUTOpPHBbIE 3aHSTHSA 12 4 8
Jlexknun 2 2
[IpakTHyeckue 3aHATHS 6 2 4
JlaGopaTopHbie pabOTHI 2 2
KoHcynpTanuu nepej 3K3aMeHOM 2 2
CamocTosiTesibHasi padoTa 123 32 91
Kypcoas pabora (mpoekr) + +
3auer
3adeT ¢ OIeHKOH
JK3aMeH 9 9

4.2. TemaTuyecknil IJIaH, CTPYKTYPHPOBAHHBIN M0 TeMaM (pa3jaesiam) ¢
yKa3aHMeM OTBeJeHHOr0 Ha HUX KOJIN4YeCTBA aKaJleMUYeCKUX YaCOB 1 BU/I0B
Y4eOHBbIX 3aHATHI

JJIS1 32049HOH (pOpPMBI 00yUeHH S

Ne KoanuecTBo 4acoB 1mo
n/n BHJAM 3aHATHIA, B E
TOM YHCJIE \g
® 2,
" NpaKkTH4YecKas = . =
§ MOATrOTOBKA ™ = = s
HaumeHnoBanme = ° o 2 2 2
° = = = = 5
Tem = 2 =] > = o
) = 5 = T - | @ = E
Q S = &2 | I &z =
==} = = O =] =
= = = =Eeo | & B
2 = =) 4
5 = =T =}
= 23 | & & z
=3 & &)
= =
1 Tema Nel OcHOBHBIE IIOHATHS U ] ) 6
OnpeICIICHUS
Tema No2 Cmecu pabouux Tell.
2 8 2 6
TermioeMKoCTh
Tema No3 3aKOHBI
3 | TepMOaUMHAMUKHU ul 6 6
TEPMOJIUHAMUYECKUE TIPOIIECCHI
4 Tema Ne4 TepmoguHamuka 6 6
IIOTOKOB
5 Tema No5 PeanbHble razel u 4 4
napbl. Pa30BbI€ MEPEXOJIbI




Ne KoandecTBO 4acoB 1o
n/n BHJaM 3aHATHIA, B E
TOM YHCJIE 'g
=
5 NpaKTHYeCKast s . :-
S MOAr0OTOBKA ™ = = g
HaumenoBanmue - o o 2 2 =
T © = 2 = = 5
oM 3 2 = g | 3 =
S = 9 E 22 | = Z g
==} = = = E & S =
i = = 2SS | = 1)
= = S S
= 23 | 53 =
= R O S A <
2 & &)
= =
Tema Ne6 TepmomuHamMHUYeCKUIA
6 |aHamm TEIUIOTEXHUIECKUX 4 4
YCTPOICTB
Tema No7 OcHOBHBIE IIOHATHS U
7 | onpeneneHus teopuu | 22 2 20
TeII000MeHa
8 | Tema Ne8 TeruionpoBogHOCTH 28 4 24
Tema Ne9 KoHBeKTHUBHLIH
9 |rermmmooOmeHn. OcHOBBI Teopum | 16 16
TermIooOMeHa
10 | Tema NelO Mzmyuenue. 16 16
Tema  Nell  Temnonepenaua.
11 | UnaTencudukamum 15 15
TerIonepeaadn
Koncyabranus 2 2
KypcoBoii npoekr +
IK3aMeH 9
Hroro 144 | 2 6 2 2 | 9 123

4.3 Coneprkanue TMCUMILTHHBI /151 00y4alOLIUXCH 110 3204HOM (popMe 00yUeHUs

Tema 1. OCHOBHBIEC NOHATHUS U ONPeEIeIeHUsA

Jleknusa. IlpenMer, 3agaum W conepkaHUE Kypca TEIUIOTEXHUKU. CBS3b C
OPYTUMH OTPaciisIMU 3HAHUM. 3HAUEHHUE TEIUIOTEXHUYECKUX 3HAHUU I COTPYAHHUKOB
MOYKapHOHM OoXpaHbl. MeCTo U poJib Kypca B 0011Iel CUCTEME MOATOTOBKH CIICIIUATUCTOB
JUIsl OPraHOB W TOJpa3lelieHHil MokapHoU oxpanbl. CaMocTosiTeJibHAsi padora.
CrpykTypa U METOAMKA U3YUYECHHUS Kypca.

Pexomenayemas Jiureparypa

ocHOBHai [1].

Tema 2. Cmecu padouux TeJ. TemioeMmkocTb
IIpakTnyeckoe 3ansaTHe. [a3oBbie cmecu. TermnoeMKoCTb. BbinosHEHNHE
pacueTHo-Tpaduyeckoit padotsl «l'a30Bbie cMecu. TernmoeMKOCTb.



CamocrosiTesabHasi padora. CriocoObl 3a/1aHUS COCTaBa CMECH, COOTHOIIICHUS
MEXIy MAacCOBBIMH M OOBEMHBIMHU NOJSIMU. BhIuncieHuEe mapaMeTpoB COCTOSHUS
CMECH, OIPEACIICHUE KAXYIIEHCS MOJIEKYJISIPHOM MacChl M Ta30BOW IOCTOSHHOU
CMecCH, OTpe/IeICHUE NMapIUATIbHBIX JaBJIECHUA KOMIIOHEHTOB.

MaccoBasi, oObeMHass W MOJsIpHAs TEIUIOEMKOCTH. TerioeMKOCTh Mpu
MOCTOSTHHBIX 00bEME M JIaBJICHUHU. 3aBUCUMOCTh TEIUIOEMKOCTH OT TeMIIepaTyphbl U
nasnenus. CpeaHss W HWCTHHHAS TEIUIOEMKOCTH. DopMynbl W TaONMIBl  JJIs
ompenieNieHusl TerioeMKocTeil. TermmoeMkocTh cMmecu pabounmx Ten. IloaroroBka
OTYeTa MO pe3yJibTaraM BBIMOJIHEHHOW pabOTHI.

Pexomennyemas iureparypa

ocHoBHas [1].

Tema 3. 3aK0HBbI TEPMOAUHAMHUKH  TEPMOAUHAMHUYECKHE MPOLECCHI

CamocrositesibHass padora. CylIHOCTh MEPBOIO 33aKOHA TEPMOJIMHAMUKH.
@opMyJIHpOBKa NEPBOTO 3aKOHA TEPMOAMHAMUKHU. AHAIUTUYECKOE BBIPAKECHUE
NEpPBOr0 3aKoHa TepMoauHaMuKH. OrnpeneneHue padOTbl W TEIUIOTHl Ye€pe3
TEPMOJMHAMUYECKHUE MMAapaMeTpbl COCTOSIHUS. BHYTpeHHSiE sHeprus. OHTaIbMIUS.
Ourponus. Pv- u Ts- auarpammel.

TepMoanmHaMUUeCKUM aHAIM3 TMPOIECCOB B KoMmmpeccopax. Knaccudukamms
KOMIIPECCOPOB W MNPUHIMI  MX  JAchcTBUA. MHaukatopHass — auarpamma.
N3orepmuueckoe, anuabaTHOE W MOJUTPONHOE  CXarwe, TojHas pabora,
3aTpadrBaemMasi Ha MPUBOJ KoMIlpeccopa. MHoroctynenyaroe cxarue. M3obpakenue
B Pv- m Ts- pamarpamMmmax TEepMOIMHAMHUYECKUX IIPOLECCOB, IPOTEKAOIIUX B
komrpeccopax. HeobOpatumoe cxarue. OtHocutenbubli BHyTpeHHHE K.IT.JI.
KOMIIpeccopa.

Pexomenayemasi iureparypa:

ocHOBHas [1].

Tema 4. TepmoanHaMuKa NOTOKOB

CamocrositesibHass padora. J[poccennpoBanue razoB M mnapoB. CyliHOCTb
MpoIlecca IPOCCEIMPOBAHUS U €r0 ypaBHEHUE. MI3MeHeHne mapamMeTpoB B MpoIecce
npoccenupoBanus. Ilonarue 00 »sddekre JIxoymsa-Tomcona. OcoOeHHOCTH
JIPOCCEIUPOBaHUsl HJICAUIBHOTO M peajdbHoro rasoB. llonstue o Temmeparype
WHBEPCHUH. YCIOBHOE H300pakeHHue Mpolecca APOCCEIUPOBAHUS B is- AUarpamme.
[IpakTrueckoe UCIONIb30BaHKE MPOIIECcCca APOCCETUPOBAHUSI.

OcCHOBHBIE TIOJIOKEHHUA. YpaBHEHHUs ucTeueHus. Pacnonaraemas pabora u
ckopocTh ucTedeHus. CeKyHIHBIM pacxoj Mpu ucTeueHu. CBsI3b KPUTHUUECKOU
CKOPOCTBIO UCTEUEHHUSI C MECTHOM CKOPOCThIO paclpocTpaHeHus 3Byka. Kputuueckoe
OTHOIIICGHUE JaBJIeHUH. PacueT CKOPOCTHM HUCTEYEHUS U CEKYHJHOTO MacCOBOIO
pacxojga Uil KPUTHYECKOTO pEXHMMa. YCIOBUA IMEpexo/la Yepe3 KPUTHYECKYIO
ckopocTb. Coruto JlaBasis. Pacuer mpoiiecca UCTEUEHUST BOJASHOTO Tapa ¢ MOMOIIbIO
is- nuarpaMmbl. JIEWCTBUTENBHBIA MPOLECC MCTEUCHUS. [epMOIMHAMUYECKUE
MpOIIeCChl B Ta30BbIX yCTAaHOBKax MoxkapoTymieHus. McrtedeHue rasza u3 OaioHa
OTPaHUYECHHOW BMECTUMOCTH.

Pexomenayemasi iureparypa:



ocHoBHas [1].

Tema S. PeanbHble ra3sl 1 napol. @a3oBbie nmepexoabl

CamocrositesibHast padora. CpouctBa peanbHbIX raszoB. llapsl. IIponeccsr
napooOpaszoBanusi B Pv- u Ts-nmuarpammax. ®@a3zoBas auarpamma BeiiecTB. [lonsarue
00 ypaBHenun Bykanosuua-HoBukoBa. VYpasuenue bBoromoboBa-Maiiepa.
TepMoanHaMuueckre TabIUIIBI BOJBI U BOJISHOTO Tapa. Pacuer TepMoauHaMuueCcKux
MPOIECCOB M3MEHEHMSI COCTOSHMSI Tapa. JKUIKOCTH W Taphl, HCHOJIb3yEMbIE B
yCTaHOBKax  MokaporymeHus. JKuakocth W mapel, oOpamjaronecs B
TEXHOJIOTUYECKUX YCTAHOBKAX C MOBBIIIEHHON MOXapHO OMacHOCThIO. [OMOreHHbIe
U TETEPOrEHHbIE TEPMOJAUHAMUYECKUE CHUCTEMBI. TE€pPMOIMHAMUYECKOE PABHOBECHE.
VYenoBue (azoBoro paBHoBecusi. DazoBble Tepexonbl. YpaBHeHue KiameipoHa-
Knaysuyca. YctoitunBoctsh (pa3. da3oBbie mepexoipl P OIMHAKOBBIX JIABICHHX (a3.

Pexomenayemasi iureparypa:

ocHOBHas [1].

Tema 6. TepmoauHaAMMYECKHIT AaHATU3 TENJIOTEXHUYECKUX YCTPOICTB

CamocrositesibHast padora. [lukiubl nBurareneid BHYTPEHHETO CrOpaHUs
(I.B.C.). Ilpunuun pgedictBus mnopiiHeBbix J[.B.C. [ukiasl ¢ HU30XOpHBIM H
U300apHBIM  TOABOJAOM Teria. [luka co cMemaHHBIM — TOABOJOM  TEIJIOTHI.
N3o06paxkenue uukioB B Pv- u Ts- aumarpammax. TepMuueckue M dKCEpruvecKue
K.ILA. nuknos [.B.C. CpaBHUTENbHBIN aHalNU3 TepMoAMHaMu4eckux nukiaoB [.B.C.

Pexomenayemasi iureparypa:

ocHoBHas [1].

Tema 7. OcHOBHbIE IOHATHS U ONpPedeJIeHUS TEOPUM TEMJIO00OMeHAa

JlaGopaTtopnass paGora. TemionpoBOJHOCT, OJHO- W MHOTOCJIONHBIX
IUIOCKUX Y IWIMHAPUYECKUX CTEHOK. BhImoiHeHue pacueTHo-rpaduyeckoil paboTsl
«CranroHapHas TETIONPOBOAHOCTY.

CamocrositeibHasi padora. Ilpenver u 3amauum Teopum TEIIOOOMEHA.
3HaueHue TEemI000MEeHa B MPOMBIIUIEHHBIX mpoueccaXx. OCHOBHBIE MOHITUS U
ompeneneHus. Buapl mnepeHoca TEIUIOTHI: TEIJIONPOBOJHOCTb, KOHBEKIUS U
nsnydenne. 3akoH Dypre. Koadgdunuent temmonpoBogHoctu. Pemenne ypaBHeHUs
TEIUIONPOBOJAHOCTA  JJII  OJHOCIOMWHOM W MHOTOCIOMHOW  IUIOCKOM H
HWIMHAPUYECKON CTEHOK. Pacuer TeMmepaTypHOro TOJdsl CTEHKH C YYETOM
3aBUCUMOCTH KO3 (UIIMEHTa TEIUIONPOBOAHOCTH OT TemmepaTypbl. Iloaroroska
OT4YeTa MO Pe3yJbTaTaM BBITIOJIHEHHOW paOOThI.

Pexomenayemas ureparypa:

ocHoBHas [1,2];

norojauTenpHas [1,2].

Tema 8. TensionpoBoAHOCTH



IIpakTnueckoe 3ansiTMe. PU3NYECKHE OCOOCHHOCTU MPOIIECCOB HArpeBaHUs
CTPOUTEIHHBIX KOHCTPYKITUI U TEXHOJIOTMYECKOTO 000PYI0BaHUS Ha TIOXKAPE.

CamocrositesibHast  paGora. IloaroroBka oryeta 1O  pe3ylibTaraMm
BBITIOJTHEHHOHN PadOTHI.

PexoMenayemas Jureparypa:

ocHoBHas [1,2];

JnonosHuTenbHas [ 1,2].

Tema 9. KonBekTUBHBIN Tem1000MeH. OCHOBBI TEOPHUHU TEIJIOOOMEHA.

CamocrositesibHass padora. OCHOBHBIE NIOHATUSA U ONPEIEICHUS. YPaBHEHUE
Hrrorona-Puxmana. Koaddumment termoormaun. duddepenuuanshbie ypaBHEHUS
TeIIoo0OMeHa.  YCIIOBHE OMHO3HAYHOCTH K  auddepeHinaibHbIM — ypaBHEHHUSIM
KOHBEKTUBHOTO TEIJIOOOMEHa.

OcHoBel Teopuu momo0usi. OCHOBHBIE OIpEAENCHUs. YCIOBHS TOA00US
¢busnueckux sBiaenuit. Yucna nogodus. Kpurepuanbueie ypaBHeHus. dusznueckuii
CMBICJI OCHOBHBIX YHCEJI TOA00US.

TermooTnaya npu cBOOOAHOM JBUKEHUU KUAKOCTH. TeraooTaaya B
HEOTPaHUYEHHOM 00BbEME: JIaMUHApPHASA U TypOyJICHTHAs] KOHBEKLIHS Y
BEPTUKAIBHBIX IOBEpXHOCTEN. TernooTaaya Ha TOPU30HTAIIBHOM IJIOCKOMN
MOBEPXHOCTH B HEOTPAaHUYEHHOM MPOCTPAHCTBE. TEemIooTAauYa ropu30HTaIbLHO
PacnoyioKeHHOTO IWJIMHpA B HEOrpaHUUYeHHOM 00béMe. KpurepuanbHbie
YpaBHEHHS.

Termmoornaya npu BBIHY)KJICHHOM TEUEHHUH XKHUIAKOCTH B TpyOax, TEIIooTaavya
Ipy JaMUHAPHOM M TypOyJE€HTHOM TEUECHUU >KHUJKOCTEH B TpyOaxX, pacyeTHbHIC
ypaBHEHUS TTOI00MS.

Pexomenayemasi iureparypa:

ocHOBHas [1,2];

JononHuTenbHas [ 1,2].

Tema 10. U3nyuenue

CamocrosiTesibHasi padora. OOmuMe TOHITHS U ONPEACIICHUS; TEIJIOBOU
0amaHC JIy4MCTOTO TeMjIooOMeHa. 3aKOHbBl TEIUIOBOro u3imy4yeHus. TeriooOMeH
M3ITyYCHHEM MEXIy TeNaMH, Pa3lelICHHBIMU TMPO3padyHON cpenoid; KodPuIimeHT
OOJy4eHHOCTH;  TEIUIOOOMEH  M3Iy4YeHUEM  MEXAy TelaMu, [POU3BOJIHLHO
pPacmoNiOKEHHBIMA B TMPOCTPAHCTBE. 3alllUTa OT uU3JIydeHus. HM3nydeHue rasos.
M3nyuenue (akena mameHu mpu moxape. Pacder Oe30macHBIX B MOXKAPHOM
OTHOLIEHUU PACCTOSIHUM W JKPAHHOW 3allMThl OT TEIUIOBOTO MH3JIydeHHUs. Pacuer
TeII0o0OMeHa M3JIy4YeHHEM B IMOIIONIAOMEed W u3aydaronied cpene. JlyducTsid
TEIJIOOOMEH  MEXAy  OrpakJCHHMeM M HaXo[suleiicss  BHYTPH  HETO
BBICOKOTEMIIEPATYPHOU Ia30BOM CPEION.

Pexomenayemasi mureparypa:

ocHoBHas [1,2];

nononHuTenbHas [ 1,2].

Tema 11. Tenuionepenaya. UHTeHCH(PUKALMM TeIIONIePeAAYH



CamocrosiTesibHasi padora. Hasnauenue, knaccuukamuss W CXEMbI
TEII000MEeHHBIX  ammaparoB. OCHOBHBIC  TOJOXKEHHS  TEIJIOBOTO  pacdera
TEMJI000OMEHHBIX anmnaparoB. YpaBHEHUE TETUIONEPEIauH.

PexoMenayemasi Jiureparypa:

ocHoBHa1 [1,2];

JnononHuTenbHas [ 1,2].

5. MQTO}]I/I‘ICCKHG PEKOMEHAAIINHA M0 OPraHu3anv U3YyICHUA TUCHUITJINHBI

[Ipn peanuzanuu NOpOrpaMMbl JUCHUILIAHBI HCIOJB3YIOTCS JIEKIIMOHHBIE,
NPAKTUYECKUE 3aHATHS, JIa0OpaTOPHbIE pabOTHI.

OOmuUMH ETSIMU 3aHSATUH SBIISIOTCS
— 00001eHne, cucTtemMaTu3aius, yrIyOJIeHHe, 3aKpeIUIeHHE TeOpPEeTUYECKUX
3HAHWM M0 KOHKPETHBIM TEMaM JUCITUTUTIHBL
— dbopMupOBaHUE YMEHWI TPUMEHSTH TMOJYYCHHBIC 3HAHUS HA TPAKTHKE,
peanu3anus eIUHCTBA UHTEIUIEKTYaJTbHOW U PAKTUYECKOM eI TeIbHOCTH;

— BBIPA0OTKa MPH PEIICHWH MOCTABIEHHBIX 3a7a4 MPodeCCHOHATBEHO 3HAYUMBIX
KaueCTB:  CaAMOCTOSITENIbHOCTH,  OTBETCTBEHHOCTH,  TOYHOCTH,  TBOPYECKOH
WHUIAATUBBI.

LensiMu TEKIIUHN SBISIFOTCSI:

— JaTh ~ CHCTEMAaTU3UPOBAaHHBIE  HAay4yHble 3HAHUS 10  JUCHUIUIMHE,
aKIEHTUPOBAB BHUMaHUE Ha HanOosee CI0KHBIX BOMPOCAX;

— CTHUMYJIMPOBaTh aKTUBHYIO MO3HABATEIBHYIO JNEATEIHHOCTh 00ydJaromuXcs,
croco0cTBOBaTh (POPMUPOBAHUIO UX TBOPUYECKOTO MBIIIUICHHUS.

B xome mnpaktuyeckoro 3aHATHS O0ECIEUMBAETCS IMPOIECC AKTUBHOTO
B3aMMOJICHCTBUSA OOYyUaIOIIMUXCs C MperoaaBareyieM; IpuoOpEeTaroTCsl MPaKTHUYECKUE
HaBBIKM U yMeHUs. Llenb mpakTuuecKkoro 3aHsTHs: YITyOUTh W 3aKpEenuTh 3HAHUA,
MOJIyYCHHBIE HA JICKIUU, (HOPMHUPOBAHWE HABBIKOB WCIOJIL30BAHUSA 3HAHUW IS
pEeIICHNs] TPAKTUYECKUX 3aJ]1a4; BBIMOJTHEHHE TECTOBBIX 3aJlaHUi IO TPOBEPKE
ITOJIyYEHHBIX 3HAHUM U YMEHUM.

[lenpto mabOpPaTOPHOTO 3aHATHSA SIBISETCS YCBOCHHWE TEOPETUYECKHX OCHOB
JMICIIATUTAHBI U TTOJTyYeHNE TIPAKTUICCKIX HABBIKOB MCCIIEIOBAHMUS ITyTEM TTOCTAHOBKH,
NpoBeeHUsI, 00paOOTKM M TPEICTABICHUS PE3yJIbTaTOB JKCIEPUMEHTAa Ha OCHOBE
MPAaKTHYECKOTO HCTOJIb30BAHUS PA3IMYHBIX METOJOB (HAOMIONCHUS, W3MEpEHHUs,
CpaBHEHHUSI W Jp.), MPHOOPETEHUS] HABHIKOB OIBITA TBOPYECKOW JesATEIBHOCTH. B
3aKJIIOYUTENIBHOM  4yacTh  J1a0OparopHOTO  3aHATHS  oOydaromuecss  o(QOpMIISIOT
pe3yNbTaThl SKCIIEPUMEHTOB B (popMe oT4yeTa.

CamocrosiTenbHass pabora oOydYaronIMxcs HarpaBieHa Ha yrIyOleHue u
3aKperieHUe 3HAHUM, TONYYCHHBIX Ha JICKIUSAX M JAPYTUX 3aHIATHSIX, BBIPAOOTKY
HABBIKOB CaMOCTOSITEJIbHOTO AKTHBHOTO MPUOOPETEHUs HOBBIX, JOMOJHUTEIBHBIX
3HAHWH, TOATOTOBKY K MPEACTOSIINM 3aHATHSIM.

6. OIICHO‘IHI)Ie MaTepuajJbl 10 JTUCHUIIJIUHE



Texyiuii KOHTPOJIb YCIIEBAEMOCTH 00€CTIeUMBaET OIICHUBAHUE XOAa OCBOCHUS
JVCIUIUIMHBI, IPOBOAUTCS B COOTBETCTBUU C COJCPKAHUEM JHCUUILUIMHBI IO BUJIAM
3aHATHN B (OpMe TECTHUPOBAHUS, 3aNIUTHI OTYETOB MO JIAOOPATOPHBIM padoTam,
peLICHUs 3a7a4.

[IpomexxyTouHasi arrectanus 00€CIEUMBAET OLICHUBAHUE MPOMEXKYTOUHBIX U
OKOHYATEJIbHBIX PE3yJIbTaTOB OOyYeHHsS MO AUCHUIUIMHE, MPOBOIUTCS B (opme
AK3aMEHA U KypCOBOIO MPOEKTA.

6.1. [IpumepHbIe OLIEHOYHbIE MATEPHUAJIbI:
6.1.1. Texymero KOHTpOJIst

TunoBble 3a1aHUA 1Jisl TECTUPOBAHUSA:
1. UeM oTIM4aroTCs U3Iy4eHUE OT TEJl ¢ Pa3HOM TEMIEPATYpPOu:
- JUTMHOU BOJIHBI,
- CKOPOCTBIO PacCIpOCTPAHEHHS;
- HAITPaBJICHUEM.
2. OCHOBHOM 3aKOH, CBSI3bIBAIOIINI MOITHOCTh U3JIYUYECHUS C TEMIIEPATypPOi:
- Kupxroda;
- [Inanka;
- Creana-bonbiimMana;
3. Ecau Teno abcoiiroTHO YepHOoe, TO YeMY paBHA €ro M3JydaresibHas Croco0-
HOCTb:
- O,
- 1,
-0,5.
4. Kakoe u3 Ten Ha3bIBaeTCsl aOCOIOTHO OCIIbIM:
- TEJIO C MOMIOUIATEIbHOM CIOCOOHOCTRI0, paBHOM 0);
- TEJIO C OTPaXKaTEIbLHON CIIOCOOHOCTHIO, paBHOM 0;
- T€JI0 ¢ KO3(P(ULHUEHTOM MPOMYCKaHUs, paBHBIM 1;
5. Kakoli 3aKOH yCTaHABIIMBAET CBA3b MOTOKA W3IyUYEHUS C HAIIPABICHUEM:
- [Inanka;
- JJambepa;
- Buna;

dopma oTueTa nmo J1adboparopHoii padore:
Otuer o maboparopHoit padbore No

HasBanue paOoThi:
[ens paboThI:
TeopeTnyeckas 4acTh:
DKCcIepuMEeHTAIbHAS YaCTh:
O6paboTka pe3ynbTaToB:
BBIBO/IBI O COOTBETCTBUHY YCTAHOBICHHBIM HOpMaM W IIPaBUJIaM OIICHKH:

TunoBbie 3agaun:



1. T'a30Bas cmech umeeT cneayroumii MaccoBblil coctaB: CO, 12%; O, 8% u N,
80%. OnpenenuTs yaeIbHYIO TEIIOEMKOCTh CMECH MPH MOCTOSHHOM JIaBJICHUH.

2. I'a3z npu nasnenuu 1,4 MIla u temneparype 55°C umeer oobeM 4 1. Uemy
paBeH 00bEM ITOW MACChI ra3a Mpyu HOPMAJILHBIX YCIOBUSIX?

3. Kak m Ha ckoiapko wusMeHsiercs Ttemmeparypa 0,5 ke kucinopona,
COBepIIaroIIero npu aauabarHom pacmmpenun padory L=1,5 x/[oc? Onpenenutsb
W3MEHEHNE BHYTPEHHEN SHEPTUU KUCIOPOAA MPU JAaHHBIX YCIOBUSX.

4. OnpenenuTb CKOPOCTh UCTEUEHHUS BO3/yXa U3 BO3AYXOBOAA C M30BITOUYHBIM
nasneHueM 2,3 k/la B IOMEIIEHNE C HOPMAJIbHBIMH YCIOBUSAMM.

6.1.2. IIpoMesKyTOUHOM aTTECTALIMHA

IIpumepHasi TeMaTHKAa KypPCOBBIX POEKTOB

1. TemnepaTypHbIii pEXKUM MOKApa B IOMEIICHUN

2. T'a30BbIE CMECHU U TEPMOJMHAMUYECKHUE NIPOLIECCHI B YCIOBUAX MOXKapa
3. 'a3000MeH npy BHYTPEHHEM TIOXkKape B MOMEIIEHUN

IIpuMepHbIi epeYyeHb BONMPOCOB, BBIHOCUMBIX HA IK3aMeH

[IpenmeT TepMOAMHAMUKH.

OcCHOBHBIE MTApaMETPBI COCTOSTHUS. 3aKOHBI HJI€ATIbHBIX Fa30B.

Pabora, coBepiiaemas TeJIOM NpU U3MEHEHUH O0ObEMa.

BHyTpeHHs1s1 3HEprus, KOIMYECTBO TEIUIOTHI. [IepBbIil 3aKOH TEPMOIMHAMUKH.
Crnoco0bl 3a1aHUsI Ta30BOM CMECH.

CooTHOIIEHUSI MEXIY MAaCCOBBIMU U OOBEMHBIMU JoJisiMU. OrmpezesieHue
Ka)XyIencst MOJISIPHOM MacChl CMECH U MaplMAJIbHBIX JIaBJIEHUN KOMIIOHEHTOB.

7. TemmoeMKOCTH cMecH pabouux Tel.

8. TemnoeMKOCTh Tena, yaelnbHas, OObeMHass M MOJISApHAs TEIJIOEMKOCTH.
CoOTHOIIEHUSI MEXKy HUMHU.

9. TermnoeMKOCTH MTPHU MOCTOSSTHHOM 00bEeME U JIaBJICHUU. YpaBHeHHEe Maiiepa.

10. TermoeMKoCTH UICATBHOIO Tra3a. 3aBUCUMOCTD TEIUIOEMKOCTH OT TEMITEPATYPBI.

11. ITopsinok ucciaeaoBaHusi TEPMOJIUHAMUYECKUX MPOLIECCOB.

12. UccnenoBanne N30XOPHOTO MPOLIECCa.

13. UccnenoBanue n300apHOro mpoiiecca.

14. UccnenoBanne N30TE€PMHUUECKOTO MPOLIECCA.

15. UccnenoBanue aguabaTHOTO Ipoliecca.

16. UccnenoBanue nmonuTponHoro npoiecca. OCHOBHbIE TEPMOJIUHAMUYECKUE
IPOLIECCHI — YACTHBIE CIIy4Yau MOJTUTPOITHOTO MpOoLECCa.

17. Knaccudukaiusi KOMIpPeccopoB U MPUHIIUI UX JEHCTBUS.

18. Amanmu3  paboThl  OJHOCTYIEHYATOro  Komrpeccopa. MHaukaropHas
nuarpamMma. M3orepmudeckoe, anmabaTtHOe W MOJMTPOITHOE CXKaTue, MojiHas paboTa,
3aTpadrBaeMasi Ha IpuBoJ KoMIipeccopa. Hemocrarkn oqHOCTYIIEHYaTOro KOMIIpECcopa.

19. MHorocTtyneH4arblit KOMIIPECCOP. NupukaropHas JarpaMmma.
[IpenmyiiecTBa MHOTOCTYIIEHUATHIX KOMIIPECCOPOB.

20. Ucteuenue razos. CrtannoHapHoe ucreueHue. Mcnonp3oBaHue B TEXHUKE.
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21. YpaBHeHue Hepa3pbIBHOCTHU. [lepBblil 3aKOH TEPMOAMHAMUKH [IJISl TIOTOKA.
YpaBHenue bepHyin.

22. CBoiicTBa J03BYKOBBIX M CBEPX3BYKOBBIX MOTOKOB. Coma u nuddy3opsl.
Comno JlaBans.

23. UcreueHne W3 CyKMBaroLerocs comia. Pacder temmeparypsl, CKOPOCTH
HCTEYEHUS U PacXoaa.

24. Kputnueckoe ucredeHue. Pacuer Temieparypbl, CKOPOCTH HCTEYEHUS WU
pacxoza.

25. IpoccenupoBanue razoB u napoB. OCOOEHHOCTH JApPOCCEINPOBAHUSA
UaeanpHOro W peanpHOoro rasoB. Ilonstue 00 »s¢dexre J[xoymns-TomcoHa.
IIpakTueckoe UCIIOIb30BaHKE MPOLIECCa APOCCETUPOBAHUS.

26. KpyroBoii mporecc. [lpsmbie u oOparHble UUKIBL. BTopoil 3akoH
TEPMOANHAMUKHU.

27. Hukn Kapnuo u ero cporicta. K.I1.J1. I{ukna KapHo.

28. IloHATHE O IBUTATENsIX BHYTPEHHETO cropanus. Maaukaropnas quarpamma
YeThlpeXTakTHOro  kaporoparopuoro  J.B.C. Meron  TepMOAMHAMHYECKOTO
PacCMOTPEHHUS LIMKJIIOB.

29. [yt aBUraTesss BHyTPEHHETO CTOPAHUS C M30XOPHBIM MOABOJOM TETUIOTHI.

30. Luxkn gBuraressi BHyTPEHHETO CrOpaHusi ¢ M300apHBIM MOJIBOJIOM TETLJIOTHI.

31.{ukn pBurarens BHYTPEHHErO CrOPaHWs CO CMELIAHHBIM IOABOJIOM
Ter10Thl. CpaBHEHUE IUKIIOB ABUTATEIIEH BHYTPEHHETO CTOPAHUSI.

32. lnarpamma cocTostHus. TpoliHasi Touka M KpUTHYECKasl TOUKA. YPaBHEHUE
Knanenpona-Knaysuyca.

33. P-v nuarpamma aJig BOASHOTO Tapa. BiiakHbld, CyXoil M EeperpeTsii nap.
Crenenb CyXoCTH napa.

34. YpaBuenus Ban-nep-Baansca nu Bykanosuua-HoBukoga.

35. T-s nnarpamma Jijis BOJSHOTO apa.

36. LHukn Kapuo aiis BogsHoro napa. L{ukn Penkuna.

37. Temnodukanuonubii 1ukia. [loHSTME O UMKIAX AaTOMHBIX CHJIOBBIX
YCTaHOBOK.

38. OCHOBHBIC TIOHATHUS M OIpPEACICHUS TEOpUM TemioooMeHa. Bubl
NEPEHOCA TEIUIOTHI: TETIONPOBOAHOCTh, KOHBEKIIUS U U3IIyUEHUE.

39. TenmonpoBogHocTe. IloHATHE O TeMIeparypHOM IIOJ€, TPAaJUEHTE
temneparypsl. 3akoH Dypbe. 3aBUCUMOCTh KOA(PPUIUEHTA TEIIONPOBOJHOCTH OT
TEMIIEpaTypBhl.

40. IuddepenumanpsHoe ypaBHEHHE TEIUIONPOBOIHOCTH. [ paHUYHBIE YCTIOBHUSL.

41. Pemienuie ypaBHEHHsI TEIUIONPOBOAHOCTH JJIs1 OAHOCIONHON TNIOCKOM CTEHKH.

42. PelieHre ypaBHEHHSI TEIUIONPOBOJHOCTH JIi MHOTOCIOMHOM IJIOCKOM
CTEHKH.

43. PemieHne ypaBHEHUS TEILIONPOBOJHOCTH JUISl HAJIMHIPUYECKON CTEHKHU.

44. Vicnonb30BaHHE METO/A IMOCJEI0BATENbHBIX NPUONMKEHUNA JUIsl pelieHus
3a/1a4 CTAMOHAPHOM TEIJIONPOBOJHOCTH.

45. KoHBeKTUBHBIN TemiooOMeH. OCHOBHBbIE TMOHSATUS U OIpPEAETICHU.
VYpaBuenue Hetorona-Puxmana. Kosaddunment remnooraaun.



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

47. Tlonsitue o Teopuu nopodus. Yucna nogobusi. KpurepuanbHeie ypaBHEHHUS.
DU3NYECKHIT CMBIC OCHOBHBIX YHCEI MOI00US.

48. KOHBEKTUBHBIA TEIIOOOMEH MpH CBOOOAHOM KOHBEKUMH B OOJIBIIOM
o0beMe.

49. KOHBEKTUBHBIHN TEMI00OMEH MPU CBOOOAHON KOHBEKIIMU B MPOCIOUKAX.

50. KoHBEKTHBHBIN TEMJI000MEH MPU BBIHYKJIEHHOM TEUEHUHU KUIKOCTEH.

51. TeriooOMeH Mpu KUMEHUH. DKCIIepUMEHTaIbHbIe TaHHbIe. [1y3pIppKkoBOE U
IUICHOYHOE KUIeHHe. Borpockl moskapHoi 6€301MacHOCTH YCTPOMCTB U amnmaparos, B
KOTOPBIX PEaIU3yIOTCs IPOLECCHl KUIIEHUS KUIKOCTEH.

52. TemmmoobMeH mpu KoHJeHcauu mapa. I[lneHouHass W KarenbHas KOHJICH-
cauusl.

53. Jlyuucteiii Teruooomen. OCHOBHBIE TOHSTHS W OIpeaesieHus. bamaHc
JYYHCTOrO TEIIOOOMEHA.

54. 3aKOHBI TEIJIOBOTO U3ITyYEHUS.

55. JIyuucTslil TEmI000MEH MEXy TeJlaMH, IPOU3BOJIBHO OPUEHTHPOBAHHBIMU
B IpocTpaHcTBe. Pacuer 6e30macHbIX B MOKAPHOM OTHOLIEHUHU PACCTOSTHUM.

56. Vcnionb3oBaHue 3KpaHOB 1l 00ecTieueHHs] 0€30MaCHBIX PACCTOSHUM.

57. Haznauenue, kinaccuuKanys U CXeMbl TEIUIOOOMEHHBIX alapaToB.

58. OCHOBHbBIE TOJIOXKEHUSI TEIJIOBOTO pacyeTa TEIIOOOMEHHBIX anmnaparos.
CpenHuii TeMneparypHsblil Hanop.

59. Tennonepenaya 4epes3 MIOCKYI0 OJJHOCIONHYIO CTEHKY.

60. Temnonepenaya yepes3 MIOCKYK0 MHOTOCIIOWHYIO CTEHKY.

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

62. I3meneHnne Ttemmeparypsl IPU HECTAMOHAPHOM pexuMme. PerynspHbiin
TETIOBOM PEXKUM.

63. YpaBHEHHE HECTALMOHAPHOW TETUIONPOBOJHOCTH M METOJBI €r0 PELICHUS.
O0600111eHHBIEC TIEPEMEHHBIE.

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

65. HectaunoHapHass TEIUIONPOBOAHOCTh IOJYOTPAHUYEHHOIO Tella IpHU
CTAllMOHAPHBIX TPAHUYHBIX YCIIOBHSIX.

66. OcCOOCHHOCTH pEIIeHHs 3aJad HECTAllMOHAPHOW TEeIIONPOBOJHOCTU B
noxxapHoM Jesne. M3MeHeHuwe ¢uznueckux mapaMmeTpoB TeNl IMPU HArpEeBaHUH B
YCIIOBHSIX INOXKapa. BiusHUE BIaXXHOCTU CTPOUTEIBHBIX MarepuasioB. CTaHIapTHBINA
TEMIEPATyPHBIN PEKUM U MPEIEIT OTHECTOMKOCTH.

6.2. Illkana oueHWBAHUA Pe3yabTATOB INPOMEKYTOYHOM ATTECTALUM U
KPUTEPHH BHICTABJICHHUSA OLICHOK

Cucrema OLICHMBAHMS BKJIIOYACT:
®dopma [Tokazarenu
KOHTPOJIA OLCHHUBAHU
KypcoBoii | conepkaHnue, MIPOEKT BBIMIOJHEH CaMOCTOSITENIBHO, OTIIMYHO

Kpurepun BbICTaBIEHUS OLICHOK [IIxana oneHnBaHUS




IIPOEKT

oopmienue,
HOJHOTA W 3a-
IIATA MPOEKTa

UMEeT Hay4YHO-TIPAKTHYCCKUI Xapak-
TEp, COIEPKUT DJIEMEHTHI HOBH3HBI,
oopMmIleHHE OTBEYaET YCTAHOBJICH-
HBIM TPeOOBaHUSIM; ITOKA3aHO 3HAHHE
TEOPETHUUECKOTO Marepuaia o
paccMarpuBaeMol TeMe, YMEHHE aHa-
JIU3UPOBaTh, APryMEHTUPOBATH CBOKO
TOYKY 3peHUs, JaejlaTh 00oOIeHne u
BBIBO/JBI, MaTepI/IaH n3jgaracrTcs
IPaMOTHO, JIOTHYHO, ITOCJICIOBATEIIb-
HO; BO BpeMsl 3alIUTHl MTOKA3aHO yMe-
HUE KpPaTKO, JOCTYITHO IPEJACTABHUTH
pe3y.HI>TaTI>I HUCCICAOBaHUA, aACKBATHO
OTBETUTH Ha MMOCTABJICHHBIC BOIIPOCHI.

NPOEKT BBIIOJIHEH CaMOCTOSTEIBHO,
MMEET HAyYHO-TIPAKTHUYECKUH Xapak-
TE€pP, CONEPKUT DJIEMEHTHl HOBU3HBI,
MUMEIOTCSL HEJOYeThl B O(QOPMIICHHH
KypCOBOTO IPOEKTA; MOKa3aHO 3HAHHE
TEOPETHYECKOTO  Marepuayia 1o
paccMarpuBacMoOl TeEME, YMEHHE aHa-
JM3UPOBaTh, APTyMEHTHPOBATH CBOIO
TOYKY 3peHHs, JAeiarh 00oOueHue u
BBIBOJIBI; MaTe€pHaj He BCErna u3jara-
eTCsl JIOTHYHO, MOCJIEAO0BATEIILHO; BO
BpeMsl 3allUThl MOKa3aHO yMEHHE
Kparko,  JTOCTYIHO  IPEACTaBUTH
pe3yabTaThl  MCCIIEAOBAHUS, OIHAKO
3aTpyAHCHBI OTBCTHI Ha IIOCTAaBJICH-
HBIE BOIIPOCHI

XOpOLIO

IIPOEKT BBIIIOJIHEH CaMOCTOSATEIBHO,
HE COIEPKUT DJIEMEHTbl HOBM3HBI;
UMEIOTCS HEI0YeThl B OQOPMIICHUU
KypCOBOIO IIPOEKTa; HE B IOJHOU
Mepe BIIAJICHUE TEOPETUUECKUM MaTe-
pHaJIoOM II0 paccMaTpuBaeMON TeMe,
aHAJIU3 WU apryMEHTHPOBAaHUE TOYKH
3peHHs, 0000IIEeHNE U BBIBOBI BbI3bI-
BAIOT 3aTPyJHEHUS; MaTepual He BCe-
IJja M3J1araercs JOIMYHO, IOCIENO-
BaTEJIbHO; BO BPEMS 3aIUThI UMEIOTCS
3aTpyIHEHUS B IIPECTaBICHUN
pe3yJITaTOB UCCIIEAOBAHMS U OTBETaX
Ha TIOCTABJICHHBIE BOIPOCHI.

YJIOBJIETBOPUTEIBHO

MIPOEKT BBIIIOJHEH HE CaMOCTOSITEIb-
HO, HE MMEET Hay4YHO-NPAKTHYECKHI
XapakxTep, He COAECPIKUT DIIEMEHTHI HO-
BU3HBI; 0()OPMIICHUE HE COOTBETCTBY-
€T yCTaHOBJICHHBIM TPEOOBAaHUSM; OT-
CYTCTBYET TIOHHMaHHWE W BIaJCHUE
MarepuaioM IO paccMaTpUBaeMOn
TeMe.

HEYJIOBJIETBOPUTEb-
HO




9K3aMeH NPaBWILHOCTh | JaH TMPaBWJIBHBIN, MOJHBI OTBET Ha OTIIUYHO
U TIOJIHOTA OT- | TIOCTaBJIEHHBIH BOIIPOC, MOKa3aHa Co-

BETa BOKYITHOCTh OCO3HAHHBIX 3HaHUU IO
TUCHUIUIMHE,  JO0Ka3aTeNbHO  pac-
KPBITHI OCHOBHBIE MOJIOKEHUS
BOIIPOCOB; MOTYT OBITH JIOMYIIEHBI
HEJI0YEThI, MCIPABIECHHBIE CAMOCTOSI-
TEJHHO B IPOIECCE OTBETA.

JIaH MPaBWJIbHBIN, HEIOCTATOYHO IOJ- XOpOIIO
HBII OTBET Ha MOCTaBJICHHBIN BOIPOC,
MOKa3aHO YMEHHE BBIJCIHUTH CYIIle-
CTBCHHBIE M HECYIIECTBECHHBIC IIPH-
3HAaKW, MPUYUHHO-CIICJICTBEHHBIE CBsI-
3M; MOTYT OBITh JIOMYIIECHHI HEIOYe-
Thl, HCHPABJICHHbIE C TOMOUIBIO
MIPENo/IaBaTelIs.

JaH HCAOCTAaTOYHO HpaBI/IJIBHHﬁ u YAOBJICTBOPHUTCIBHO
TTOJTHEIN OTBCT, JIOTMKa H IIOCICAO-
BaTCJIbHOCTh H3JIO0KCHUA HMCIOT Ha-
PYWICHUA; B OTBETC OTCYTCTBYIOT BbI-

BOJBbI.
OTBCT IPCACTABIIACT coOoi pa3- | HESYyHAOBJICTBOPUTCIIb-
PO3HCHHBIC 3HaHHUA C CYHICCTBCH- HO

HBIMU OIIMOKaMH IO BOMpPOCY; IpHU-
CYTCTBYIOT (parMeHTapHOCTh, He-
JIOTUYHOCTh W3JIOKEHUS; JIOIOJIHU-
TeJIbHBIE U YTOYHSIOIIME BOIPOCHI HE
IPUBOJIAT K KOPPEKLMH OTBETa Ha
BOIIPOC.

7. PecypcHoe obecnievyeHnne AU CIUATIITAHBI
7.1. JIu1leH3UOHHOE ¥ CBOOOIHO PACIPOCTPaHsieMoe MPOrpaMMHOe obeceueHue

[Tepedenp TUIIEH3MOHHOTO U CBOOOTHO PACIIPOCTPAHIEMOT0 MPOTPAMMHOTO
oOecIeUeHHS:

1. Astra Linux Common Edition penu3 Opein - onepaiiuoHHas cuctema oOI1ero
HazHauyeHus. JIunensus Ne217800111-ore-2.12-client-6196.

2. Astra Linux Special Edition - oneparninonHasi cucteMa 00111ero Ha3HaYeHUsI.
JIuuensus No217800111-alse-1.7-client-medium-x86 64-0-14545.

3. Astra Linux Special Edition - oneparinonHas cucteMa o011ero Ha3HaueHUSI.
Jlunensus Ne217800111-alse-1.7-client-medium-x86 64-0-14544.

7.2. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HH(POPMAIIHOHHbIE CIPABOYHbIE CH-
CTeMBI

1. IToptan otkpeIThiX AaHHBIX Poccuiickoit @enepanuu https://data.gov.ru/
(cBOOOIHBIN JOCTYM).
2. ®enepanbubiil nopran «Poccuiickoe odpazoBanue» http://www.edu.ru



(cBOOOIHBIN TOCTYII).

3. Cucrema opHUIIMaTIHLHOTO OMYOJIMKOBAHHUS ITPABOBBIX aKTOB B AJICKTPOHHOM
Bujie http://publication.pravo.gov.ru (CBOOOTHBIN TOCTYII).

4. DnextpoHHast OubnuoTeka yHuBepcutera http://elib.igps.ru (aBTopu3zoBaH-
HBIN JOCTYII).

5. DnexkrponHo-ombmmoteunass cucrema «3ObC IPR  BOOKS» http://
www.iprbookshop.ru (aBTOpr30BaHHBIN JTOCTYM).

6. DnexkTpoHHO-OuOIMOTeYHasi cuctema «Jlanp» https://e.lanbook.com (aBTo-
PU30BaHHBIN JTOCTYII).

7.3. JIuteparypa

OcHoBHas JuTeparypa:

1. OCHOBBI TEIUIOTEXHUKHU B TIOKAPHOM JIeJie: YIeOHUK JIJIsl TTOKapHO-TEX -
Hu4ecknx By30B. / Ky3pmun A.A., Munkun JI.A., IlepmskoB A.A., Pomanos H.H. /
IToxn obmeit pen. b.B. I'aBkamoka. — CI16.: Cankr-IlerepOyprckuii yHUBEpCUTET
I'ocynapctBenHoid npotuBonoxkapHoit ciyx0st MUC Poccun, 2022. — 376 c.
Pesicum oocmyna: http://elib.igps.ru/?5 &type=card&cid=ALSFR-44a22728-dfbe-
43b1-b328-63735aal adff&remote=false

2. A.A. Ky3pmun, H.H. PomanoB, A.A. IlepmskoB / Tlpoueccs
TEIJIONPOBOITHOCTH B IMPAKTUKE MOXKapHOro jena: yuyeOHoe mocodue. / Ilox obuiei
pen. b.B. TaBkamoxa. — CII6.: Cankr-IlerepOyprckuii  yHHUBEPCHUTET
TocymapcrBennoit mpotuBonoxkapHot cimyx0e1 MUC Poccun, 2021. — 132 c.
Pexcum oocmyna:  http://elib.igps.ru/?4&type=card&cid=ALSFR-ef333fc7-e7aa-
4e67-bc84-52f1a46733b5

JlonoiHUTEIbHAS JJUTEepaTypa:

1.  Texuuueckas TepMoAMHaMUKa: Kypc Jjekumit: [rpup MUC] / A. A.
Kysemun, H. H. Pomanos, E. ®@. Xapurtonosa ; pea. 3. H. Umxkuxos ; MUC Poccun. -
CIlo. : CIloY TI'TIC MYC Poccum, 2016. - 200 c. - URL: http://elib.igps.ru/?
32&type=card&cid=ALSFR-4ebc2c¢09-d9da-4cfc-96fe-
1274e056¢cd52 &remote=false.

2. A.A. IlepmsakoB, A.A. Kysemun, H.H. Pomanos, A.C.
KoncrantuHoBa /TepmorazoguHaMUYecKuid peXuM IMokapa B mnomemieHuu. Kyp-
coBoe npoekTupoBanue: yued. nocodue. CII0.: C.-Iletep0O. yu-t I'TIC MYC Poccun,
2024. 136 c. Pexum pgocryma: https://elib.igps.ru/?9&type=card&cid=ALSFR-
415394 ce-a82b-4ca9-aa79-9bebffbf14b3 &remote=false

7.4. MarepuajibHO-TeXHUYECKOEe o0ecneueHmne

Jist mpoBeneHuss U oOecrneyeHUsT 3aHATUA HMCIOJIB3YIOTCS [TOMEUIEHHUS,
KOTOpbIE€ TPEACTABISIOT CO00W y4yeOHblE ayIUTOPUU [JISl MPOBEACHHS Y4EOHBIX
3aHSTUH, IIPEYCMOTPEHHBIX  IPOrpaMMOM OakanaBpuara, OCHAIIICHHBIE
000pyIOBaHUEM U TEXHUYECKUMH CpPEICTBAMU OOYy4YEHHS: aBTOMATHU3UPOBAHHOE


https://elib.igps.ru/?9&type=card&cid=ALSFR-4f5394ce-a82b-4ca9-aa79-9bebffbf14b3&remote=false
https://elib.igps.ru/?9&type=card&cid=ALSFR-4f5394ce-a82b-4ca9-aa79-9bebffbf14b3&remote=false
http://elib.igps.ru/?32&type=card&cid=ALSFR-4ebc2c09-d9da-4cfc-96fe-1274e056cd52&remote=false
http://elib.igps.ru/?32&type=card&cid=ALSFR-4ebc2c09-d9da-4cfc-96fe-1274e056cd52&remote=false
http://elib.igps.ru/?32&type=card&cid=ALSFR-4ebc2c09-d9da-4cfc-96fe-1274e056cd52&remote=false
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/?5&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&remote=false
http://elib.igps.ru/?5&type=card&cid=ALSFR-44a22728-dfbe-43b1-b328-63735aa1adff&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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