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1. Ilean ocBOeHMSI AN CHMILJINHBI

[{enbto ocBOeHUS qUCHUILUIUHBL (MOAYJIsl) «TenjaoTexHuKa, TEpMOIMHAMHUKAY)
ABIsieTCs GOPMUPOBAHNE CUCTEMbI TEOPETUUECKUX 3HAHUN U MTPAKTUUYECKUX HABBIKOB
0 METOJaM MOJIy4eHHUs, MpeoOpa3oBaHus, epeaud U UCIOIb30BaHUS TEILJIOTHI.
dopmupyeMble JUCHUIIMHON 3HAHUS U YMEHHS TOTOBSAT BBITYCKHUKA JAaHHOUN
00pa30BaTEeNbHOM MPOTPaMMBbI K BBHITIOTHEHHUIO CICAYIOUINX 0000IIEHHBIX TPYAOBBIX
GyHKIM (TPyAOBBIX (PYHKIIMA):

- U3Y4YCHHE OCHOBHBIX 3aKOHOB TEPMOIAMHAMHKHA U TEIJIOMaccoOOMeHa,
TEPMOJUHAMHUYECKHUX MPOIIECCOB U IUKIOB, CBOMCTB pabOuUMX TeJ, OCHOB pacyéra
TEIJIOOOMEHHBIX  allapaToB,  TOPEHHs,  JHEProcOEpexeHus,  BTOPUUHBIX
HSHEPropecypcoB, BO30OHOBIIIEMBIX HCTOUYHUKOB SHEPTUU, TEIJIOOHEPTETUUYECKUX U
XOJIONWJIBHBIX YCTAHOBOK, MCIIOJIb30BAaHUSI TEIUIOTBI B  CEJIBCKOXO3AMCTBEHHOM
IPOU3BOCTBE, TEIJIOCHAOKEHNUS;

- H3YYEHHUE CBA3U TEIUIODHEPreTUYECKUX M TEIUIOMCIOJIB3YIOIIMX YCTAHOBOK C
po0JIEMOil 3aIIUThI OKPYKAIOLIEH cpebl

2. Mecrto qucuuniinabl B crpykrype OIIOII 6akanaBpuara

VYyebnas auciumuimiHa BxoauT B 0a3zoByro yacth (b1.B.08) ocHoBHOI
o0pa3zoBareNbHOM TporpaMMbl TMOATOTOBKHM OakayiaBpoB HampasiaeHus 35.03.06
«ATPOUHKEHEPUS.

JHuciuminHa 0a3upyercs Ha BXOJHBIX 3HAHUSAX, YMEHHUSIX M KOMIIETEHIUSX,
MOJIYYEHHBIX OOYyYaroUIMMHUCS B NPOLECCe U3YYEHHUs] JTUCUUIUIMH: «Dusnkay,
«MaremaTtuka».

JlucuuiuiiHa co3aeT TEOPETHUECKYI0 U MPAKTUYECKYI0 OCHOBY IJISl M3yYEHHUS
nucuuIuivH: « ' uapaBiaukay, a TakKe 1Jid MPOBEICHUS HAYYHBIX UCCIIECOBAHUM.

3. Pe3yabTaThl OCBOEHHMSI JAMCHUILVIMHBI (MOXYJISI) «TemnorexHmka,
TEPMOIMHAMMUKAY»

[Ipouiecc u3ydeHus: AUCIHUIUIMHBI HaNpaBieH Ha (OpMUPOBAHHE 3IIEMEHTOB
cneayronmx kommereHuil B coorBerctBur ¢ ®I'OC BO o gaHHOMY HanpaBJI€HHUIO:

Kon HanmvenoBanue WNHaukaTop JOCTHKEHUS B pesynbprare ocBoeHuUs
KOMIIETEH- KOMIIETCHIIUN KOMITETEHIIUU JUCHUILTMHBI 00yYaronuics
1107141 (3aKpeniennulil 3a OUCYUNIUHOU) MOJIKEH:
YK-2 Cnocoben YK 2.1: ®opmynupyer B 3HaTh: HAyYHbIE  OCHOBBHI,
OTIPENIETSATh KPyT paMKax MOCTaBICHHON 11eJIH obecrieurBaroIne
3a7a1 B paMKax MPOEKTa COBOKYITHOCTD JOCTUKEHUE ITOCTaBIECHHON
MTOCTABJIEHHOU LETIU IIyTEM pELIEHUs
B3aMMOCBSI3aHHBIX 3a/1a4,
LIeJIN U BHIOUpATh BBIJICJIICHHBIX 33/1a4;
ONTUMAJIbHBIE 00eCreTBAIOIINX e€ YMerTh: aHAM3UPOBATh U
CITOCOOHBIX noctikenue. Onpenenser dopmyupoBath B
PEILICHUs, HCXOS OXKU/TaCMBIC PE3YIIbTAThI paMKax NPOEKTa eI U
U3 IEUCTBYIONINX PCUICHHUA BBIICICHHBIX 3a1a4. 3a7a4M, 00€CIICUMBAIOIIIE
IIPaBOBBIX HOPM, TOCTUKCHHSI 0KMIaEMOT0
HMMEIOLIUXCS pe3yJibTara;
pecypcoB u Buagers: HaBbIKaMu

OrpaHUYEHUN JloCcTHKEHMS 0KUAAEMOTO




pe3yJbTaTa B paMKax
IIOCTaBJIICHHOH! IIEJIN
MPOEKTa

YK 2.2: Ilpoextupyer peuieHue
KOHKPETHOM 3a7auil MPOEKTa,
BBIOMpAst ONITUMAIIBHBIN CIIOCO0
ee peLIeH s, UCXOs U3
NEHCTBYIOIIUX PABOBBIX HOPM U
HMEIOIIUXCS PECYPCOB U
OrpaHUYEHU N

3HaTh: crocol pernreHus
3aJ1a4, UCXOMs U3
JENCTBYIOIIUX IIPABOBBIX
HOPM U MMEIOIIUXCS
pPECypCOB U OTPAaHUYECHHUI.
YMeTb: aHaIU3UPOBaTh U
¢dbopmynHupoBats B
paMKax IPOEKTa LI U
3ajauu,
obecrieunBaroIe
JOCTHKEHUS
0KU/IaEMOT0

pe3yJibTara;

Buaaners: HaBbIkaMu
JOCTHKEHUS
0KH/1aEMOT0

pe3ysbTara B paMKax
IIOCTABJICHHOW LIENH
IIpOEeKTa

nK-1 CnocobeH
MTPOBOINTH HAYIHBIC
HCCIEI0BAHUS 110
OOIIETTPUHSATHIM
METOIUKAM,
COCTaBJIATH UX
OITHCAaHHE U

(dhopMyIpoBaTh
BBIBO/IbI

K-1.1. ITpoBogut
CTaTUCTHYECKYIO 00pabOTKy
Pe3yIbTaTOB ONBITOB

3HaTh: OTEYECTBEHHBIN U
3apyOeKHBIN OIIBIT IO
TEMAaTUKE UCCIIEAOBAHUN
YMmers: u3yyats v
HCII0JIb30BaTh HAY4YHO-
TEXHUYECKYIO
UH(pOpMaIHIO,
OTEYECTBEHHBIN U
3apyOeKHBII OTBIT MO
TEMaTUKE UCCIIEIOBAHUI
Baagerb: HaBbIKaMu
M3y4aTh U UCTIOJIb30BaTh
Hay4HO- TEXHUYECKYIO
nHdopmanuio,
OTEYECTBEHHBIN 1
3apyOeKHBIN OITBIT IO
TEMATHUKE UCCIIEOBaHUI

4. CTpykTypa H colIepKaHue IUCHUIIMHBI

TCPMOAMHAMHKA

4.1. CTpyKTypa IMCUMILIMHBI (MOXYJIS)
OO0uas Tpy1I0€EMKOCTh TUCIUIUIMHBI COCTaBIIAET 8 3aueTHBIX eauHul, 288 yacos.

(moayast) TemiorexHuka,

Copep:xanne qucuunianabl Ha 00




Ne Bunsbl yueOHo# paGoThI, BKJIIOYAs ®opMBI TeKyLIero
n/n CAMOCTOSITEJILHYI0 paGoTy CTYIEHTOB H KOHTPOJISA YCIEeBAeMOCTH (10
TPYAOEMKOCTH (B Yacax) Hedenam cemecmpa)
Konraktuass |CamocrosiTepnasi| POPMa NPOMEKYTOUHOH
paGora paGora aTTecTaluu (no cemecmpam)
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1. Pazgea 1. Texunuyeckasi TepMOAUHAMMUKA
1.1. | Tema 1.1. «ITonsitue 31 6/ 2| 4 2
TEPMOJAMHAMUYECKON
CHUCTEMBI»
1.2. | Temal.2.«I'a3oBeiecmecu. | 3 | 6 | 2 4 4 4 2
TermoéMKoCTb»
1.3 | Tema 1.3 «IlepBblii 3akoH 316 2 4 4 4 2
TepMoarHamMukH. [lonstue
OHTAIBITHN
1.4 | Tema 1.4 «BTopoii 3akoH 316 2 4 4 4 2
TepMmoanHamMukH. [lonstue
DHTPOITUNY
1.5 |Temal.5«Tepmogunamuueckn | 3 | 6 | 2| 4 5 213 2
€ TIPOIIECChI HICATbHBIX
ra3oB»
1.6 | Tema 1.6 «neansuple quknsl| 3 | 6 | 2| 4 4 2] 2 2
NBUTATEJIE BHYTPEHHETO
CTOpaHUSD»
1.7 | Tema 1.7 «Peanpubie Ta3ei 1y 3 | 8 | 4 4 4 2] 2 1
rapsl. BoasHoM nap.
BraxxHe1il BO31yX»
1.8 Tema 1.8 «TepmonnHamuka 318 4 4 4 212 1
OTKPBITBIX CHCTEM.
JIpoccenrpoBanue razoB u
apoB»
2. Pazpnen 2. OcHOBBI TeOpuM TEMJIOMaccoo0OMeHa
2.1.| Tema2.1. «OcHOBHEIE 316 2 4 4 2 ]2 1
TOHSITUSL ¥ OTIPEICIICHUS
TEOPUN
22.| Tema2.2. «kKouBexktuBupiii |3 |8 |2 | 6 4 2|2 1
TEII000MEH)»




23

Tema 2.3 «TennooOmen
n3IyyeHuem."
«Temnonepenaua»

24

Tema 2.4 «TenmooOMeEHHEBIE
amnmapaTbl 1 OCHOBBI X
pacuéra»

P

a3mena 3.

Ten

JIO9HEPT

eTH4Y€EC

KHe

KH

Tema3.1«KommpeccopHsbie
YCTaHOBKH.
MHorocrynen4aroe
CHKaTHE»

10

3.2

Tema 3.2 «MneanpHble
[IUKITBI TA30TYPOMHHBIX
yctanoBoK (I'TVY).
YCTpOMCTBO M TPUHITUTT
nevicteust [ TY»

10

3.3.

Tema 3.3 «lukibt

XOJIOAMJIBHBIX YCTAHOBOK U
TETUIOBBIX HACOCOB.
OCHOBHBIE TPUHIIUIIBI
MOJIy4EHHUS X0JI0/1a.
XJ1a1areHThh»

3.4

Tema 3.4 «Ilapocunossie
ycTaHOBKH. [{uki Penkuna»

3.5

Tema 3.5 «Tomnuso u
pacy€Thl IPOLIECCOB
TOPEHUS




3.6 | Tema 3.6 «KorenbHbIe 4 | 8 4| 4 4 2| 2 1
ycTtaHoBKH. HarpeBarenu
Bonpe! u Bo3gyxa»
4 Pa3znen 4 [IpumeHeHune TenJao0Thbl B 0TPACIH
4.1 | Tema 4.1 «BenTunsauus u 4 8| 4 4 4 2 2 1
KOHJULIMOHUPOBAHUE
BO3/yXa B IOMELIECHUIX
31aHUN U COOPYKEHUN»
4.2 | Tema 4.2 «Otonnenue 4 1 8 4| 4 6 41 2 1
31aHUN U TTOMEILICHUM.
CucreMbl TeTIIOCHA0KEHHUS.
TernnoBbie ceTn»
43 | Tema 4.3 4 8 4| 4 6 4 2 1
«Temnorenepupytomue
YCTPOMCTBA CEIBCKOTO
X035UCTBa»
4.4 | Tema 4.4 «IIlpumeHeHue 4 | 8/ 4| 4 6 41 2 1
TEIUIOTHI B TEXHO-
JIOTUYECKUX MPOLECCax»
OO0mas TPy I0eMKOCTh, B Yacax 166 | 68 | 98 95 46 | 49 27
HpOMC)KyTO‘{Haﬂ arrecranusa
®dopma
3auer *
3ayer ¢ OLIEHKOM
OK3aMeH *
Copepxanue rucuuiinabl Ha O30
Ne Buasl yueOHo# padoThl, BKJIOYAsA DopMBbI TEKYLIETO
n/n CaMOCTOSITEJILHYIO PaGoTy CTYIEHTOB M| KOHTPOJIsI yCIIeBaeMOCTH (10
TPYAOEMKOCTH (B 4acax) Hedenam cemecmpa)
Konraktnas  |CamocTosiTenbHasi | POPMa NPOMEKYTOUHOH
padora padora arrecTaumu (no cemecmpam)
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1. Pazgen 1. Texnnueckasi TepMOAMHAMHKA
I.1. Tema 1.1. «Ilonsarue 211 1 6 6

TEPMOJIMHAMUYECKON
CUCTEMBD»




1.2.

Tema 1.2. «I'a30BBIEe CMeECH.
TenmoEMKOCTDY

1.3

Tema 1.3 «IlepBbIit 3aK0H
TepMOAMHAMUKH. [loHATHE
OHTaIbIUN

12 6| 6

1.4

Tema 1.4 «BTtopoii 3akoH

TepMOAMHAMUKHU. [loHATHE
SHTPOIIUMY

12 6, 6

1.5

Temal.5«TepmonuHamMuaecku
€ TIPOLIECCHI UI€ANTbHBIX
rasoB»

12 6| 6

1.6

Tema 1.6 «IneanbHbIe IIUKIIBI
JIBUTATEJICH BHYTPEHHETO
CTOpaHHMS

12 6, 6

1.7

Tema 1.7 «PeanpHble ra3sl 1
napsl. BoasHou nap.
Biiaxxub1it BO3ayx»

12 6| 6

1.8

Tema 1.8 «TepmoanHamuka
OTKPBITBIX CUCTEM.
poccenupoBanue razoB u
1apoB»

12 6, 6

Pa3znea 2. OcHOBBI

TE€OPUH TEIJIOMACCO0OMeHa

2.1.

Tema 2.1. «OcHOBHEBIE
IIOHATHUA U OHpCI[GJ'IeHI/Iﬂ
TEOPHID»

21

1

12 6, 6

2.2.

Tema 2.2. «k KOHBEKTUBHBIN
TEILIOOOMEH)

12 6, 6

2.3

Tewma 2.3 «TenmnooOmen
n3Iy4yeHueM."
«Temnonepenayua

12 6, 6

24

Tema 2.4 «TermnooOMeHHBIE
anmapaTbl 1 OCHOBBI UX
pacuéra»

12 6, 6

P

. Ten

JJOOHEPIreTUICeCKUEe YCTAHOBKH

Tema3.1«KommnpeccopHbie
YCTQHOBKH.
MHorocrtynen4yaroe
CHKaTHEN

12 6| 6

32

Tema 3.2 «neanpHbIe
LUKJIBI Ta30TYPOMHHBIX
yctanoBok (I'TVY).

VY eTpoiCcTBO M MPUHIATI
nevctBua ' TY»

12 6, 6

3.3.

Tema 3.3 «I{ukiasl
XOJIOAWJIBHBIX YCTAHOBOK U
TETIJIOBBIX HACOCOB.
OcHOBHBIE TPUHIIMIIBI
MTOJTYYEHUS X0JI0/1a.
XJtagareHTb»

12 6 6




3.4

Tema 3.4 «IlapocuiioBbie
ycTtaHoBKH. [{ukn Penknnay

12

3.5

Tema 3.5 «Tomuso u
pacy€ThI IMPOIIECCOB
TOPEHUS»

12

3.6

Tema 3.6 «KortenpHEIE
ycTaHoBKH. HarpeBarenun
BOJIbI M BO3/TyXa

12

Pa3znen 4 IlpumeHenne Temi0ThbI

4.1

Tema 4.1 « Beutuisinus u
KOHTUITUOHUPOBAHHE
BO3/IyXa B IOMEIIECHUAX
3IaHUN U COOPYKEHUI»

2111

10

42

Tema 4.2 «Otornenue 3panmii| 2 | 1 | 1

U TOMEIIEHUN.
CucreMbl TEIIOCHAOXKEHUS.
TenmoBeie ceT»

10

4.3

Tema 4.3
«Temnorenepupyromue
YCTPOMCTBA CENBCKOTO
XO3SHUCTBAY

10

44

Tema 4.4 «IIpumenenue
TEIUIOTHI B TEXHO-
JIOTUYECKHUX IPOLIECCax»

10

OO1mas Tpy10EMKOCTD, B
gacax

28 | 22

247

115

132

13

IIpomexxyTouHas arrecrauus

dopma

3auer *

3ayer ¢ OLEHKOMH

DK3aMeH *

4.2. Cogep:xanue TUCUMILTHHBI (MOTYJIs1)

B paszgene

4.2.

POrpamMMBbl

y4eOHOM  JTUCHUIUIUHBI

«TernorexHuka,

TCPMOANHAMUKA» TIPUBOAATCA KPATKUC aHHOTALIMKU CTPYKTYPHBIX CAWHHAILL MaTCpualla

mucuuiuinebl. Conep:kaHue MUCHUIUIMHBL CTPYKTYPUPYETCS MO pasienam, TeMam
WM MOJAYJSIM U PACKpBIBAETCA B aHHOTALMSAX paboueld MporpamMMsbl C IOCTATOYHON




MOJIHOTOM, YTOObI OOydaroluecss MOTJIM H3y4yaTh MaTepuan CaMOCTOSITENIBHO,
ONMUPasCh HA MPOrPAMMY.

Pasnen 1. Texnnuyeckasi TepMOAMHAMMKA

Tema 1.1. «IloHsITHE TEPMOANHAMUYECKOH CHCTEMbD)

[IpenMer TEMIOTEXHUKH, MECTO U pOJIb B MOAroTOBKE OakanaBpoB. CBsi3b
TEIUIOTEXHUKH C JPYTMMHU OTpacisiMu 3HaHUWA. OCHOBHBIE HCTOPUYECKHE 3TaIlbl
CTAHOBJICHHUSI  TEIUIOTEXHUKH, POJIb TEIUIOTEXHUKUM B  HAYYHO-TEXHUYECKOM
Iporpecce, pa3BUTUM HOBOW TEXHUKM M TEXHOJOTHWHW, B pPELIICHWH 3a1ad
SHEProCcOEPEIKECHHUS.

Tema 1.2. «I'azoBblie cmecH. Tem0éMKocTb»

Crioco0bl 3ajaHus Ta30BOI CMECH, OTHOLLIEHUE MEXAY MacCOBBIMHU, 0OBEMHBIMU
Y MOJIbHBIMU JTOJIsIMH. [loHSITHE MapuuanbHOrO JABIEHUS M MapUUaibHOr0 00bEMa
KOMIIOHEHTA CMECH.

Tema 1.3. «IlepBblii 3axk0H TepMoaHAMUKH. [loHATHE DHTAIBIIMI»

CyIIHOCTh MEpPBOr0 3aKOHA TEPMOAMHAMUKU. POPMYJIMPOBKA U aHATUTUYECKOE
BBIpDAKEHHE MIEPBOr0 3aKOHA TEPMOJMHAMHMKU JJIsl 3aKpBITBIX cucTteM. Pabora
pacmmpenus. OnpeneseHue TEMIOThI, N3MEHEHNS] BHYTPEHHEW YHEPTUM U DHTAJIBIIAN
4yepe3 TEPMOJMHAMUYECKHE ITapaMeTpbl COCTOSHUA, p-v, 1- S, JAUArpammel.
YpaBHEHHE NEPBOT0 3aKOHA TEPMOJAMHAMUKH JIJIS ITOTOKA.

Tema 1.4. «Bropoii 3axoH TepmoguHaAMUKU. [loHATHE JHTPOITUN»

Copepxanue u GOpMyIMPOBKA BTOPOTO 3aKOHA TepMOJUHaMUKH. TerioTa u padoTa
B TepMoauHaMuueckoM rporecce. [lonarue Surponuu. Tepmuueckuit KIT/I.
DHTponus Kak PYyHKIHUS COCTOSHUS TEPMOAMHAMUYECKON CUCTEMBI.

Temal.5. «TepmoanHaMuyecKue Mpouecchl HeaAJIbHbBIX A30B)

OObpaTtumble U HEOOpaTUMBbIE TEPMOJUHAMHUUECKHE ITpoLecchl. [TonmuTponHbIi
npouecc. [lokazarens nommrponsl. T-S ntnarpamMma u €€ NpuMEHEHUE K PacuETy
TEPMOJNHAMHYECKUX MPOLIECCOB

Tema 1.6. «AneanbHble HUKJIBI IBUTaTe el BHYyTPEHHEr0 CrTOPAHMS»

Hukn Kapuo u ero ko3d@duuuent noneznoro aeicteus (KIIIA). Tepmuuecknii
KIIJ TenmoBoro npurarens. L{MKnbl MOpPHIHEBBIX IOBHUraTeyied BHYTPEHHEIO
Cropanus ¢ NOABOAOM TEIUIOTHI ITpu V=const, P=const, npu V=const u P=const
(cmemranHbIA TOABOJ TEMIOTHI). CpaBHEeHUE 1TUKII0OB NopiiHeBbiX [IBC.

Tema 1.7 «PeasbHble razel M napbl. Boasnoit nap. Biaxubiii Bo3ayx»
[TonsaTue peansHOro raza. ¥Ypasuenue Ban-nep-Baanbca. [Ipouece
1mapooOpa3oBaHus: OCHOBHBIC MOHATHS W onpenencHus. Juarpammer P,V , T.S u
h,s ms BogsiHOTO Mapa. Onpezenenne napameTpoB (yACIbHBIN 00BEM, YIHTATBITHSIH
SHTPOINS ) BOJIBI, BIAYKHOTO, CyXOT'0 HACHIIIICHHOTO | MEPErpeToro napa. Tadauisl
TEPMOJIMHAMHYECKUX CBOMCTB BOJSHOTO Iapa.
Tema 1.8 «TepmoagunamMuka OTKPBITHIX cucTeM. /IpoccesiupoBaHHNE Ta30B»
VYpaBHEHUE MTEPBOTrO 3aKOHA TEPMOJIUHAMUKH I MOTOKA. CKOPOCTh HCTEUECHUS

U pacxoln raza. OCHOBHbIE 3aKOHOMEPHOCTH TEYEHHUSI raza 4Yepe3 COILIO.
KomOunupoBannoe corio JlaBans. Mcreduenue ¢ yuéToM HEOOpaTUMOCTH.

Pa3znen 2. OCHOBBI TEOPHH TENJIOMACCOOOMEHA
Tema 2.1. «OCHOBHBIE IOHATHS U OTIPeAeJICHUS TEOPHID)



Bunsr TeruiomaccoodMena. TemnonpoBoHOCTh. OCHOBHBIE OHATHS TCOPHUH
TEIJIONPOBOHOCTH: TEMIIEPATYPHOE MOJIE, TPAIUEHT TEMIIEPATYPbl, TEIJIOBON
MOTOK, IJIOTHOCTh TEIUIOBOTO MOTOKA.

Tema 2.2. « KOHBeKTHBHBI TENJI1000MeH))

KonBekTuBHbili TermmooOMmeH. YpaBuenue Hprorona-Puxmana. Koadduiment
TEIUIOOTAQYA M KpuTepun mnogodus. YacTHele ciydau  TEIUIOOTAAYH.
Kosddumument temmonepenaun w kputepuun momooms. YacTHbie ciydam
KOHBEKTUBHOI'O TEIJIOOOMEHA.

Tema 2.3. «Terooomen nzinydennem. Temsionepenaya

OCHOBHBIE TOHATHUS U ONPEIETEHUS. 3aKOHBI JTyYHUCTOI0 TEIJIO0OMEHA.
JIy4ucThlil TEIII00OMEH MEXy TeaMU U METOJIbl U3MEPEHUS €0 UHTEHCUBHOCTH.
Termonepenaya.

Tema 2.4.«Tens1000MeHHBIE ANNIAPATHI M OCHOBBI UX PACY€Ta)

Bunel rennnoooMennbix annapatoB (TA) u ocHOBBI X pacuera. CpegHuit
temneparyphsbiii Hanop u KI1/] rernnmooomennrka. OCHOBHbBIE OHATHUS U 3aKOHbI
MaccooOMeHa.

Paszneu 3. TemiodHepreruyeckue yCTAaHOBKH

Tema3.1. «KomnpeccopHbie ycTaHOBKH. TepMoAMHAMUYECKUH aHATU3
padoThI KOMIIpeccopa YCTaHOBKHU. MHOrocTyneH4aroe c:kaTtue»

[TonsTe komnpeccopa. Buabl koMmrpeccopoB: 00bEMHBIE KOMIIPECCOPHI U
TypOokoMIipeccopsl. LleHTpoOexHbIe, IEHTPOCTPEMUTENBHBIE U OCEBBIE
KOMIIPECCOPBI.

Tema 3.2. «AneanbHble HUKJIbI TA30TYPONHHBIX YCTAHOBOK
(I'TY).Ycrpoiicreo u npuHuun aAeicreus ['TY»

["azoBbie TypOuHbL. [IpuHIIMIIMANTBHBIE CXEMBI PAOOTHI M LIUKJIbI
razoTypOouHHbIX ycTaHOBOK (I'TY). Iukiel I'TY ¢ moaBOAOM TEIUIOTHI MPU

P=const, V=const. PereneparuBubiii uukia ['TY.

Tema 3.3 «IMKJIBI X010AWIBHBIX YCTAHOBOK M TEIJIOBBIX HACOCOB.
OcHOBHbIE IPUHIMIIBI NOJYYeHHUA X0/104a. XJI1aJareHTbD)
OO6parnbie TTUKITBL. XO0J0AUIbHBIN K03 duinent. [IpuHunuanpHas cxema u
UKJIbI A0COPOLIMOHHOM 1 MAPOBOI KOMIIPECCOPHOM XOIOAMIBHON YCTAHOBKHU.

Tema 3.4 «IlapocuiioBbie yctaHoBKH. LHukia Penkunay
[TpuHIMnIMaTBHAA cXeMa NapOCHIIOBOM YCTAaHOBKU U €€ IuKIbl B P-V u T-S
nuarpammax. [{ukn Penkuna u ero tepmudeckuit KII0. Biusinue HauanbHbIX 1
KOHEUHBIX nTapameTpoB napa Ha tepmuyeckuil KIIJ[ nukia.
Tema 3.5 «TomuinBo 1 pacyéTsl NPOLECCOB TOPEHU»
TexHuyeckue pacu€Tsl TOPEHUS TOIUIUBA. AHATUTUYECKUN PACUET TOPEHUS
TBEPAOTO TOIUIMBA. AHAIUTUYECKUI pacuéT ropeHus ra3000pa3Horo TOIIKBA.
[TpuGankEHHBIN METO pacuéTa TOPEHUs TOILIUBA.
Tema 3.6 «KorteabHble ycTaHoBKH. HarpeBaTesin BoAbI M BO31yXa»
OO6mme cBeneHus. TUIbl KOTEIBHBIX YCTAHOBOK, OCHOBHBIE XapaKTEPHUCTHKHU
MapOBBIX M BOJAOIPEUHBIX KOTJIOB. CXe€Ma M 3JEMEHTHI KOTEJIBHOIO arperara.
KII/JI xOTeabHON YCTAaHOBKM M TEIUIOBBIE IMOTEpPU. DKCIUTyaTalus KOTEJIbHOM

YCTaHOBKHM.



Pa3nen 4 IlpumeHeHune TeNJIOTHI B 0TPACIH

Tema 4.1 «BeHTUIALMS 1 KOHAUIIMOHUPOBAHUE BO3yXa B TOMEIIEHUAX
3IaHUM U COOPYKEHUI
Tema 4.2 «OTorieHue 30aunii 1 noMenieHnii. CucTeMbI TEIIOCHAOKEHUS.
TernoBbIe ceTH»
Tema 4.3 «Tennorenepupyroiiyue yCTpoMCcTBa CEILCKOTO XO3SIICTBAY
Tema 4.4 «IIprmeHeHNEe TETUIOTHI B TEXHO-JIOTHYECKHUX MTPOIIECCaxX»

5. O6pa3oBaTe/ibHbIEe TEXHOJIOTHH

[Tpu noarotoBke 0akagaBpOB-OMOJIOTOB UCIIOJIB3YIOTCS CIEAYIOLINE OCHOBHbBIE
(opMbI IPOBE/IEHNS YUEOHBIX 3aHATUM:
® VHTEPAKTUBHBIC JICKIUH;
® JIEKIMU-TIPECC-KOH(PEPEHLIUH;
® TPEHUHIH U CEMUHAPBHI 110 Pa3BUTHIO TPO(PECCHOHATBLHBIX HABBIKOB;
® [pYIIIOBbIE, HAYYHbIE TUCKYCCHUH, 1€0aTHI.

6. YueOHO-MeTOIMYeCKOe  ofeclevyeHHe  CaMOCTOSITeJbHOHl  padoThl
cTyaeHTOB. OneHOYHbIe CpeACTBAa UISl TEeKYLIero KOHTPOJISA YCIHeBaeMOCTH,
MPOMEKYTOYHOM ATTECTANMH M0 HTOTaM OCBOEHUS THCIUIIJIHHBI.

6.1. Ili1an camocTOATEILHON PA0OTHI CTYICHTOB

Ne ni/mm HaumenoBanue paszaesia Bun 3amanue Pexomen | Koanuect
(TeMbI) JUCUUTLJIUHBI CaAMOCTOSITEJILH( Ayemasi | BO 1acoB
i padoThI JaTepary
pa
1. | Texnuueckas KomnokBuyM. | U3yuurs npeamer, 1,2 10
TepMmoHamuka. [lonsitue 3aJ1a4n, METObI
TEPMOJAMHAMUYECKON TEXHUYECKAsI
cucremsl. [Ipenmer TEPMOJIMHAMHUKA

TCIINIOTCXHUKHU, MECTO U POJIb
B MOAITOTOBKE OaKaJIaBpOB.

2. |IlepBsiii 3aK0H KonnoksuyM. | U3yuurs nepBbiii 3akon| 3,1 10
tepmoauHamuku. [Tonsitue TEPMOIMHAMHKH
«OHTanemn». CyniHocTb
NIEPBOI0 3aKOHA
TEPMOJIUHAMUKH.
DopMyIUpOBKa U
AQHAIUTUYECKOE BhIPAXKEHUE

3. |OcHOBBI TeOpUH KomnokBuyM. | MU3yuuTh OCHOBBI 1,3 10
TenaomMaccooOMeHa. Bubl TEOPUHU
FTFCHHOMaCCOO6MeHa' TEIIOMaccooOMeHa.
€IIONPOBOAHOCTE.
POBOZ Bunel

OCHOBHBIC ITOHATHS TCOpUHU
TCIIOIIPOBOJHOCTH

TEIIOMaccooOMeHa




4. | TerosHepreTnyecKue KomnokBuym. | 3yuutsb 23 10

ycranoBku. KommpeccopHbie TEII0dHEPTeTUYECKHE
YCTaHOBKH. § yYCTAHOBKH.
TepMoaMHaMUYECKUH aHAIN3
paboThl KOMIIpeccopa Kommnpeccoprsie
YCTAHOBKH YCTaHOBKH
5. | TommmBo ¥ PacyETs KomnoksuyM. | U3yunTh TeXHUYECKHE 1,2,3 10
IIPOLIECCOB F'OPEHHUSL. pacy€Thl TOpPEHMS
TexHnueckue pacyeTsl TOILINBA
rOpEeHUs TOIUIMBA.
AHanuTuyecKkui pacueéT
TOPEHHUs TBEPAOIO TOILIIUBA.
6. |IIpumeHeHue TEmIoThI B Komnoksuym. |M3yuuts criocoOsbl 23 10
oTpaciu. Bentwsiiys u BEHTWISILIUS U
KOH/IMLIUOHUPOBAaHUE KOH/IMLIUOHUPOBAHHE
BO3/yXa B IOMEILEHUIX BO3/yXa B
37aHUN U COOPYKEHUHN MOMEILICHUSX 31aHU I

U COOPYKEHUU

7. | Teruiorenepupyroume KomnokBuym. |U3yunth 1,3 10
YCTPONCTBA CEJIbCKOTO TEIUIOreHEPUPYIOLLIKE
X0351CTBA YCTPOMCTBA
CENBCKOT0 X0351CTBA
8. | [IpumeHeHMe TEIIOTHI B KomnokuyM. | 3yuuThs npuMeHeHnE 2,3 9
TEXHOJIOTMYECKUX MPOLIECCax TEIJIOTHI B
TEXHOJIOTMYECKHUX
nporeccax

6.2. MeToanueckne yKa3aHusi 10 OPraHU3alii CaMOCTOATEJIbHON PadoThI
CTY/I€HTOB

Y4eOHbIM IUIaHOM HampaBlieHHs MoAroToBku 35.03.06. ArpowHXeHEpHUs II0
muciuiuinHe  « TermmoTexHukay MpeaycMaTpuBaeTCsS CaMoCTosiITenbHas paboTa
CTy/IeHTa, B (hopMe c/lauu KOJIJIOKBUYMA.

6.2.1. MeToauveckue peKOMEHIAUM MO MOATOTOBKE M ¢a4ve KOJJIOKBUYMA

KoanokBuym (B mepeBoje ¢ JaTUHCKOTo «Oecema, pasroBop») — dopma
TEKYIIEr0 KOHTPOJISI 3HAHUM CTYJIEHTOB, KOTOPasi MPOBOJUTCS B BUJIE COOECEIOBAHUH
MpenoaaBaTelisa U CTYJIEHTa [0 CAMOCTOSATENbHO MOATOTOBICHHON CTYJEHTOM TEME.

OH npumeHsieTcss AJisi TPOBEPKA 3HAHHWU MO ONPEACIICHHOMY pa3ieny (Hid
00BEMHOH TeME) W MPUHATHUS PEIICHUS O TOM, MOXKHO JI MEPEXOJIUTh K U3YUEHUIO
HOBOro Marepuana. KoinokBuymMm — 3T0 Oeceia cO CTyJEHTaMH, LETbI0 KOTOPOi
SBJISIETCSl BBISIBJICHHME YPOBHS OBJIQJIEHUSI HOBBIMM 3HaHUSIMU. B oriauume oT
CEMHUHapa TJIAaBHOE Ha KOJUIOKBUYME€ — JTO MpPOBEpPKAa 3HAHUU C MEJIbI0 HX
CUCTeMAaTHU3aIl1H.

Heabio koIOKBUYMA SBISIETCSI (DOPMUPOBAHKE y CTY/ICHTAa HABBIKOB aHAIIN3a
TEOPETUYECKNX TMPOOJIEM Ha OCHOBE CaMOCTOATEIHLHOTO W3Y4YEHUS Y4YCOHOU W
HAay4YHOU JINTEPATYPHI.



Ha KOIJIOKBUYM BBIHOCATCS KpYIIHBIE, NPOOJEMHBIE, HEPEIKO CIIOPHBIC
TEOPETUYECKHE BONPOCHL. KOJIOKBUYM MOKET NIPOBOAUTHCA IO BONPOCAM,
oOcyXmaBmMMCsT Ha ceMHHapax. KOHKpeTHble BONpPOCHl JUIsl  KOJUIOKBHYMa
CTyJIEHTaM He COOOLIAI0TCs, OJHAKO 3apaHee (POPMYJIMPYIOTCS MpErnoAaBaTEIeM.
[Ipenmonaraemplii 00beM OTBETa HE MOJKEH ObITh OonbmuM (mpumepHo 1,5-2
MUHYTbI), YTOOBI IIPEIOIaBATEb MOT YCIIETh OIPOCUTH BCEX CTY/IEHTOB.

Ot cryaenTa Tpedyercs:

* BJIAJICHUE U3YUYEHHBIM B X0OJI¢ YUEOHOI0 IIpOLecca MaTepraioM, OTHOCSIIUMCS K

paccMmaTtpuBaeMoil pooieme;

e HATMYME COOCTBEHHOTO MHEHHS IO OOCYXJIaeMbIM BOIIPOCAM M YMEHHE €ro

apryMEHTHPOBATb.

KomnokBuyMm — 3TO HE TOJNBKO (popMa KOHTPOJIS,, HO U METOJ YIIyOJIeHus,
3aKpEIUICHHUs] 3HaHUM CTYAEHTOB, TaK KaK B XOJA€ COOecelOBaHMs IMPEnoaaBaTellb
Pa3bACHSIET CJIOXHBIE BONPOCHI, BOZHHUKAIOIIME Y CTYJEHTa B MIPOLECCE H3yYEHHUS
JAHHOTO UCTOYHUKA.

3amaya KOJJIOKBHUYMa JOOUTHCS TITyOOKOro M3y4eHUs: OTOOpaHHOTO MaTepuara,
NpoOyAUTh y CTYJEHTa CTPEMJIEHUE K YTEHHIO JIOMOJHHUTEIbHON 3KOHOMHYECKOU
JUTEPATYPHI.

IHoaroroBka K NpoBeAEHNIO KOJUIOKBHYMA.

[ToaroToBKa K KOJUTIOKBUYMY MPEANOIAraeT HECKOIbKO 3TAIOB:

1. IloaroroBka K KOJUIOKBUYMY HAUMHAETCS C YCTAaHOBOYHOM KOHCYJbTallUU
MpenojiaBaresii, Ha KOTOPOH OH pPa3bsACHAET PAa3BEPHYTYIO TEMATUKY IMPOOJIEMBI,
PEKOMEHIYeT JHUTEepaTypy Uil U3y4YeHUs. U OOBSACHAET MNPOUEAYpPY HIPOBEICHUS
KOJUIOKBAYMa.

2. Kak mpaBuio, Ha CaMOCTOSITENIBHYIO MOJAIOTOBKY K KOJUIOKBUYMY CTYAEHTY
orBoauTcst 3—4 Henenu. IloaroroBka BKIOYaeT B ceOsl U3yUEHHE PEKOMEHI0OBAaHHON
auTepatypsl M (IO yKa3aHUIO IIPENOJABATENsI) KOHCIEKTHPOBAHWE BAKHEWUIIUX
UCTOYHHUKOB.

3. KomokBuyM npoBoauTcs B opMe MHAUMBUIYyATbHOM Oecebl MpernoiaBaTes
C KQXKJIBIM CTYJEHTOM WU Oecebl B HEOONMbIIUX Ipymnax (3—5 yenoBek).

4. IlpenomaBaTenb 3aJaeT HECKOJBKO KpPAaTKMX KOHKPETHBIX BOIIPOCOB,
MO3BOJIAIOIINX BBISICHUTH CTENEHb JOOPOCOBECTHOCTU pabOThl C JIMTEPATYpOid,
KOHTPOJIMPYET KOHCHEKT. [lanee 6omee moapoOHO 00Cy)aaeTcs Kakasi-Iu0o CTOpoHa
pOOJIEMBI, YTO MO3BOJIET OLICHUTh YPOBEHb TOHUMAHUSI.

6. Ilo utroram KOJUIOKBHyMa BbICTaBisieTca auddepeHIpoBaHHas OIlICHKa,
uMeromas OOJbIION yJeldbHBIH BEC B OMNpENeleHHMH TEKyLIeH YCleBaeMOCTH
CTyJEHTA.

Oco0eHHOCTH U MOPAIOK CAAYU KOLUIOKBUYMA. CTyJEHT MOXKET ce0si CUMTATh
TOTOBBIM K CJlau€ KOJUIOKBHYMa MO M30paHHOU padoTe, KOrja y Hero eCTb UM JJMYHO
COCTaBJICHHBIA U 00pabOTaHHBIN KOHCHEKT CIaBaeMOU pabOThbl, OH 3HAET CTPYKTYPY
paboThI B LIEJOM, COZIEpKAaHUE pa0dOThI B LIEJIOM WIN OTAENIBHBIX €€ pa3/eioB (I1aB);
YMEET pacKpbITh paccMaTpUBaeMble NPOOJEMBbl M BBICKa3aTh CBOE OTHOILIEHUE K
IPOYUTAHHOMY U CBOM COMHEHHS, a TaKXe 3HAET, KaKk yOeIuTh NpernojaaBareis B
IIPABOTE CBOMX CYXKIACHUMU.

[IpoBenenue KOIIOKBUYMa MO3BOJSET CTYACHTY MPUOOPECTH OMBIT pabOThI Hal
MIEPBOMCTOYHUKAMHU, YTO B JAJIbHEHIIEM ITOMOKET C MEHBIIMMU 3aTpaTaMu BPEMEHU
paboTaTh HaJ IMTEPATypOil MO KypCcoBOil paboTe U MPH MOATOTOBKE K 3K3aMEHaM.



6.3.MartepuaJjbl 1Js1 NPOBEACHUS TEKYLIEro M NMPOMEKYTOYHOI0 KOHTPOJIA
3HAHMIl CTYJAEHTOB

KOHmPOJlb oceoenuA Komnememquﬁ

No
m\I1

Bun xoHTpoOIs

KoHTponupyemslie TeMbI (pa3aeibl)

KomneTreHuu, KOMIIOHEHTbI
KOTOPBIX KOHTPOJIUPYIOTCS

KosnokBuym

TexHuueckass TEPMOJNHAMHUKA;
[lepBbIii 3aKOH TEPMOAMHAMUKHY;
OCHOBBI TEOPUU TEIIIOMACCOOOMEHA;
TennosHepreTu4ecKue yCTaHOBKY;
Termnmorenepupyroumme ycTpomucTaa
CENbCKOTo X03:1cTBa; [[puMenenune
TEIUIOTHI B TEXHOJIOTMYECKUX
rporeccax

YK-2; IIK-1

3auer

[lonsiTHE TEpPMOAMHAMUYECKOU
CHUCTEMBI; I 'a30BBIC CMECH.
TennmoémkocTts; [IepBriil 3aK0H
tepmoauHamMuku. [lonsitue
Ounranenuy; KOHBEKTHBHBIN
TeriooOMeH. YpaBHenue HbroToHa-
Pruxmana; KoMrpeccopHble yCTaHOBKH.
TepmonunamMuyeckuit ananus pabOTHI
KOMIIPECCOPA YCTAaHOBKH.
MHoOrocTyneH4aToe cxaTiue

IK3aMeH

[IpeameT TeIUIOTEXHUKH, MECTO U
POJIb B MOATOTOBKE OaKalaBpOB.
CBs13b TEIUIOTEXHUKHU C IPYTUMU
oTpacisaMu 3HaHul; [[pumenenue
TEIJIOTHI B OTpaciau. BeHTtnnsanusa u
KOHJINIIMOHNPOBAHUE BO3yXa B
[TOMELICHUAX 3laHUN U COOPYKEHUU
["a30BbIe TYpOUHBI.

[ [puHIMNIATIBHBIE CXEMBI pAOOTHI U
[IUKJIBI Ta30TYPOUHHBIX YCTAaHOBOK
(I'TY). Huxaer I'TY ¢ mogBogom
TerI0Thl Ipu P=const, V=const.

PerenepatuBnbiii muki ['TY.

YK-2; IIK-1

TCKYIHI/Iﬁ KOHTPOJIb IMMPOBOAUTCA CUCTEMATHUYCCKHU B YaChl ay IUTOPHBIX 3aHSATUMN

WIK BO BpeMsl ayIUTOPHOM CaMOCTOATEIbHOW paboThl oOydarommuxcs. PyOexHbii

KOHTPOJIb IPOBOOUTCA C IIOMOIIBIO OTACIBHO p3.3pa6OTaHHBIX OLCHOYHBIX CPCIACTB.




[IpomMeXyTOUHBIN KOHTPOJIb OPraHU30BBIBAETCS HA OCHOBE CYMMHUPOBAHMS JAaHHBIX
TEKYIIETO U PyOEKHOTO KOHTPOJIS.

KpHTepI/II/I OIICHKH HpOMe)I(yTO‘IHOﬁ arrecralmm B q)opMe 3jadyeTra

Ounenka OO01mme TpedoBaHMs K pe3ybTaTaM aTTecTaluuB popme 3a4era

TeopeTtrueckoe cofepkaHue Kypca OCBOEHO IMOJIHOCThIO 0e3
po0eIoB, HEOOXOAMMBIE TPAKTUICCKUE HABBIKHA PAOOTHI C
«3auTeHO» OCBOEHHBIM MaTepHaioM c(hpOpMHUPOBAHBI ,BCE MIIU OOJIBIIMHCTBO
NPEIyCMOTPEHHBIX paboydeil mporpaMMoii yueOHbIX 3alaHui
BBIIIOJIHEHBI, OTJIEJbHBIE U3 BBIIIOJIHEHHBIX 3aJJaHUI collepKaT
OIINOKH.

Komnerenmuu, 3akperieHHble 3a JUCHUILTUHON, cHOpMUPOBAHBI

«He 3aureno» Teoperuueckoe cofepkaHne Kypca OCBOEHO YaCTUYHO, HEOOXOIMMbIe
HaBBIKH Pa0OTHI HE COPMHPOBAHBI WIM CPOPMHUPOBAHBI OTIEILHBIC
U3 HUX, OOJIBIIMHCTBO NPEAYCMOTPEHHBIX paboueil yueOHOI
IpOTPaMMOil 3a/laHUil HE BBIMOJIHEHO, MO0 BBIIIOJIHEHO C IpyObIMU
OLIMOKaMHU, Ka4eCTBO UX BBIMOJIHEHUS OLIECHEHO HU3KOE.
Kommerenmuu, 3akperieHHbIe 3a TUCIUILIMHON, He c(OPMHUPOBAHBI

6.3.2. HTOroBblii KOHTPOJIb NPOBOAUTCH B BHAE HK3aMeHAa 10 IEePEeYHI0
BOIIPOCOB, IPHBEICHHBIX B pa0o4eil mporpamMmme.

Bonpocsl k 3k3aMeHy:

01NNk~ W

DO DN M = = = = e = e = = \©
—_— O 000N NP~ W — O

. Tepmonnnamuueckas cucrema. OCHOBHbIE MAPAMETPhI COCTOSTHUSL.
. [TapumansHO€ naBaeHue U NapUUaIbHbIA 00BEM CMECH T'a30B.

. OOpaTUMBI TPOIIECC U UKL

. YpaBHEHUsI COCTOSHUS UACATbHBIX T'a30B.

. CBoliCcTBa peasibHbIX ra3zoB.15

. Baytpennss sneprus, paboTa, Teriora.

. TennnoemkocTh. 3akoH Maiiepa.

. 1-11 3aKOH TEpMOJUHAMUKH.

. DHTaNBNUSA

. 1-11 3aKOH TepMOJMHAMUKH IS TOTOKOB.

. 2-11 3ak0H TepMoaMHAMUKH.

. DHTPOIHKS U U3BMEHECHUE €€ B MTPOIIECCaX.

. DKceprus.

. [Ipsimoit n perenepatuBHbIN HUKI KapHo.

. AZnabaTHBII poLIecC UACATBHOIO I'a3a B 3aKPBITHIX CUCTEMAX.
. I30oTepMHBI poliecc UeaabHOro ra3a B 3aKphIThIX CUCTEMAX.
. I30X0pHBIN NpOLIECC NACATTBHOTO Ta3a B 3aKPBITHIX CHCTEMAX.

. I300apHbIif ipoiiecc uaeanbHOro ra3a B 3aKPHITHIX CUCTEMAX.

. Ternora mapooOpa3oBaHws.

. [Ipouiecchl U3MEHEHUS COCTOSIHHSI BOASHOTO Iapa.

. [Iporieccr mapooOpazoBanus B p-v u T-s KoopAMHATAX.




22. DHTanbIUs KUJKOCTH U TIapa.

23. DHTpONUS KUJIKOCTHU U apa.

24. Tlpouecc KOHIEHCAIIUH KUKOCTH

25. OCHOBHBIE BEJIMUYUHBI, XaPAKTEPUIYIOIINE COCTOSTHHUE BIAXKHOTO BO3IyXa.
26. 1-d nuarpaMma BJIQXKHOTO BO3/yXa.

277. PacyeT OCHOBHBIX IPOLIECCOB BIAXKHOT'O BO3/1yXa.

28. IIpouecchl N3MEHEHUS TEIIOBIAKHOCTHOTO COCTOSIHUSA BO3yXa.

29. HcredeHue ra3oB U MapoB.

30. dpoccennpoBaHue ra3oB u napa.

31. U3MeHeHune mapaMeTpoB B IPOLIECCE IPOCCEIUPOBAHUS.

32. [IpakTH4YECKOE UCIIOJIB30BAHHE MTPOLIECCA IPOCCETUPOBAHUS.

33. Temmneparypa aguadbarHoro Topmoxkenus. dpdext Jxoyns-Tomicona.
34. I{uka PenkuHa.

35. PerenepartuBHBIE HUKIIBI TAPOCUIOBBIX YCTAaHOBOK.

36. TeruiouKaMOHHBIN LUK TAPOCUIIOBBIX YCTAHOBOK.

37. Huka Otro. U300pakenue uukia B p-v u T-s tuarpamMmmax.

38. Hukan [uzens. M3o00paxenue nukia B p-v u T-s tuarpamMmmax.

39. Huxn Tpunknepa. M3o00paxkenue 1ukia B p-v u T-s auarpammax.

40. U3oTepMuueckoe, auadaTHOE U TOJIUTPOITHOE CHKATHSI.

41. Kommpeccopbl. MHOTOCTYNE€HYATHIE KOMITPECCOPHI.

42. N3o0paxkenue B p-v ¥ T-s AuarpaMmax TepMOJIMHAMHYECKUX MTPOIIECCOB,
MPOTEKAIOIINX B KOMIIpECCOpax.

43. Pacuet notepb sHepruu u sxceprernueckuit KIIJ[ kommnpeccopa.

44. 1Iuxa mapoBOi KOMIIPECCUOHHOM XO0JIOIUJIBHOM YCTAaHOBKH.

45. AGcopOIIMOHHAs XOJIOMUIIbHAS YCTaHOBKA.

46. Xon0auabHbIA KOADOUITMEHT U XOJIOA0TTPOU3BOIUTEIIEHOCTD.

47. TemioBble HACOCHI.

48. Bunp! TeriooOMeHa.

49. TemnonpoBoaHOCTH. 3aKOH Dyphe.

50. TennonpoBOAHOCTH MIIOCKOW OHOCTIOMHOM CTEHKH.

51. TennonpoBOAHOCTh MHOTOCIOMHOM MJIOCKOW CTEHKH.

52. TennonpoBOAHOCTh IWIMHAPUYECKOW CTEHKHU.l6

53. TemnnoBoi 6anaHc MPOU3BOJICTBEHHOTO MTOMEIICHUSI.

54. KoHBEKTUBHBIN TETIOOOMEH.

55. 3aKkoHBI TETIOBOro U3My4YeHHs. Tennoo0MeH u3TyueHHEM.

56. Cno>xHbI! TETIIIO0OMEH.

57. Tennootnaya npu BbIHYKJICHHOM JIBUKEHUU KUIKOCTH.

58. Haznauenue, knaccuduKaius ¥ CXeMbl TEMII000OMEHHBIX aIapaToB.
59. Meroapl WHTCHCH(PHUKAIIMU TPOILECCOB TEIJIOOTAAYM B  TEIIOOOMEHHBIX
anmnaparax.

Kpurepuu oneHKH NPOMeKyTOYHON aTTecTAMU B (popMe IK3aMeHa

Onenka XapakTepucTuKa TpeOOBaHM K pe3yJbTaTaM arrectaumu B ¢opme
IK3aMeHa

«OTIMYHO» Teopernyeckoe colepxKaHUe Kypca OCBOCHO IOJHOCTBbIO 0e3 mpoOernos,
CHCTEMHO U TIyOOKO, HEOOXOAWMBbIE TNPAKTHYECKUE HAaBBIKM pPabOTHl ¢




OCBOCHHBIM MaTepHajioM c(OpMHUPOBaHBI, BCE MPENyCMOTPEHHBIE pabouei
y4eOHOM TIporpaMmoii yaeOHbIe 3aaHus BBITIOJHEHBI 0€3yNnpeyHo, KaueCTBO UX
BBITIOJTHEHMSI OIICHEHO YHCIIOM 0AJUTOB, OJTU3KHM K MAKCUMYMY .

«Xoporo» Teopernueckoe coaepXkaHWe Kypca OCBOCHO B LelIoM 0e3 MpoOesnos,
HEOOXO/IMMBIC TIPAKTUYECKHUE HABBIKM pabOTHl C OCBOCHHBIM MAaTEpHAIOM B
OCHOBHOM C(OPMHPOBAHBI, MPEIYCMOTPEHHBIE paboyeil y4eOHOH mporpaMmoi
y4eOHbIC 3aJaHHs BBHIMOJIHEHBI C OTACIBHBIMH HETOYHOCTSMH, KA4eCTBO
BBIIOJIHEHHUS OOJIBIIIMHCTBA 3aJaHUM OIEHEHO YHCIOM OaillioB, OJIM3KUM K

MaKCUMYMYy.
«YnosierBopy| TeopeTnyeckoe copepkaHHe Kypca OCBOCHO OOJIBILCH 4acThio, HO MPOOeIbl He
TCIBHO» HOCSIT CYIIECTBEHHOTO XapaKTepa, He0OXOAMMBbIE PAKTUYECKNE HAaBBIKA PAOOTHI

C OCBOCHHBIM MaTepualioM B OCHOBHOM C(OPMHUPOBAHbI, OOJBIIMHCTBO
MPEeIyCMOTPEHHBIX ~ pabodeid  y4eOHOM  mporpamMmoi  yueOHBIX — 3aJaHui
BBITIOJTHEHBI, OT/EJIbHBIE U3 BBIOJIHEHHBIX 3aJJaHHUi COIepPKaT OIMNOKH.
«Heynosnerso| Teopernyeckoe coliepkaHHe Kypca OCBOCHO YACTHYHO, HEOOXOJUMBIC HABBIKH
PHTCIIBHO» pabotel He chopmupoBaHBl WM CHOPMHpPOBAHBI OTACIBHBIC W3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabodeil yuyeOHOW mporpammon y4eOHBIX
3a/laHuil He BBINOJIHEHO JIMOO BBINOJHEHO € IPyOBIMU OIIMOKaMH, Ka4eCTBO HUX
BBITNIOJTHEHMSI OLIEHEHO YHUCIIOM 0AJUIOB, OJM3KMM K MUHUMYMY.

7. YueOHO-MeTOAMYECKOE M MAaTePpHAJIbHO-TEXHHMYECKOe olecmeyeHue
AMCHUILUIHHBI (MoayJsi) TemjiorexHuka

OcHoBHas Jlureparypa

1. SAnoBckuii, A. A. TeopeTnyeckre OCHOBBI TEIUIOTEXHUKH : yueOHOe mocodue/ A.
A. SHoBckuii; CTaBpONOJbCKUN TOCYIAPCTBEHHBINM arpapHblii YHUBEPCUTET. —
CraBponosib:  CTaBpONOJILCKHM  TOCYIapCTBEHHBIA  arpapHbli  YHUBEPCUTET
(C1T’AY), 2017. — 104 c.: ui. — Pexxum 1ocTyna: mo noAMUCKe.

— URL: https://biblioclub.ru/index.php?page=book&id=484962

2. CrosnoB, H. WM. Teopernueckue OCHOBBI TEIUIOTEXHUKW: TEXHUYECKAS
TepMoauHaMuka u termioMmaccooomMer / H. U. Ctosinos, C. C. CmupHOB, A.
B. CwmupnoBa; CeBepo-KaBkasckuii  (enepayiibHbIii  yHUBEPCUTET. —
Crasponosb: Ceepo-KaBkazckuit ®Denepanbhubiii  yHuBepcurer (CKOY),
2014.-225c.:un.—Pexum
noctyna:URL:https://biblioclub.ru/index.php?page=book&id=457750

3. Tennorexnuka. [Ipaktudeckuii Kype: yuedHoe nocodue / I'. A. Kpyrnos, P. 1.
bynrakoga, E. C. Kpyrnosa, M. B. Aanpeea. — Cankrt-IletepOypr: Jlans,
2017. — 192 c. — ISBN 978-5-8114-2575-4—Texct:35ekTpoHHblit// JIaHb:
AIIEKTPOHHO-OMOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/96253

JlonoTHUTeIbHASL JIUTEpaTypa
4. XKyxos, H.II. DHeprocOepekeHre B TEIJIOIHEPTETHKE, TEIUIOTEXHUKE U
terorexnonorusix / H.IL. XKykos, H.®. MaiiaukoBa ; MuHHCTEPCTBO
obpazoBanusi u  Hayku  Poccuiickoit =~ denepannu, DenepanbHoe
rocyJapCTBEHHOE OIOKETHOE 00pa3oBaTelIbHOE YUYPEXKIIEHHUE BBICIIETO
o0Opa3oBaHUs «TamboBCcKUit roCyJapCTBEHHBIN TEXHUYECKUMN
yHuBepcutet».— Tam60B : M3patensctBo ®I'BOY BIIO «TT'TVY», 2017. —



https://biblioclub.ru/index.php?page=book&id=484962
https://biblioclub.ru/index.php?page=book&id=457750
https://e.lanbook.com/book/96253

244 c. : un. —Pexxum nocryna:—URL:
http://biblioclub.ru/index.php?page=book&id=498923 1689-8. — TeKkcT: AIEKTPOHHBIH.

7.2. UaTEepHeT-pecypcehl

http://fizrast.ru/sitemap.html http://www.don-agre.ru http://xn-

80abucjiibhv9a.xn-plai/ http://www.agroxxi.ru/ (PT'b)
http://elibrary.rsl.ru Hayunas snektponHast Oubnrorexa

http://elibrary.ru/default.asp Poccuiickas HanmoHanbpHas OMOIMOTEKA
rimo.nlr.ru http:/nbmgu.rudnexrponHas 6udnaroTexa
Poccwuiickoii rocyrapcTBeHHON OMOIHOTEKN

Hap;my C TpPaAUIINOHHBIMU U3JaHUAMH CTYACHTBI U COTPYAHUKHU UMCIOT BO3MOKHOCTb
IMOJI30BATHCS 3JICKTPOHHBIMH IMOJITHOTCKCTOBBIMU 0azamu JaHHBIX

HasBanue pecypca Ccpuika/mocTyn

DOnekTpoHHas OnbaroTeka oHaiiH « EquHoe OKHO K http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam»

«O0bpazoBatenbHbIi pecypc Poccumn http://school-collection.edu.ru

®denepanbHbIil 00pa30BaTEeNbHBINA MOPTAN: yUpekaeHUs, | http:/www.edu.ru —
nporpammel, cranaapTsl, BY3b1, Tectot EI'D, THA

DenepanbHbIi LEHTP uHpopMannoHHo-| http:/fcior.edu.ru -

oOpa3zoBartenbHbIX pecypcoB (PLIUOP)

OBC "KOHCVYJIBTAHT CTYZAEHTA". DnexktponHas http://polpred.com/news

OubIMoTEeKa TEXHUYECKOTO BY3a

N3 naTenscTBo «JIaHb®. OIEeKTPOHHO- http://www.studentlibrary.ru -
6ubnuoreyHas cucrema

Pycckast BupTyanbHas Oubianoreka http://rvb.ru —

KabuHeT pycckoro si3blka ¥ JIUTepaTyphbl http://ruslit.ioso.ru —

HanmonanbsHBIH KOPITYC pyCcCKOTO sI3bIKA http://ruscorpora.ru —

Hayunas snextponnas 6ubnamnoreka «e-Library» http://elibrary.ru/defaultx.asp -

OnexTpoHHO-0nOaMoTeuHast cucrema IPRbooks http://www.iprbookshop.ru -

NudopmanmonHo-npaBoBas cucrema «I apant» CereBas Bepcusi, JOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOU
cetu Uurl'y

DneKTpoHHO-0MOaoTeuHast cucrema «FOpaidt» https://www.biblio-online.ru



http://biblioclub.ru/index.php?page=book&id=498923
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://www.don-agro.ru/
http://xn-/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

7.3 IlporpaMmMHoe obecrnieyeHue

HNudopmannonno-o0ubanotednoe odecreueHrne yaeOHoro nporecca BKII0YaeT B ceOst:
e JOCTYII K AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAaM H JIEKTPOHHBIM JJOKYMEHTaM;
e XpaHEHHE BBITYCKHBIX Pa0OT U BEJICHHSI AJIEKTPOHHOTO OPT(OINO 00yHaIOLIIXCS;
e WV-reader (IPRbooks) asst MOOHIBHBIX YCTPOWCTB ISl HE3PSUUX U CIA00BUISIIUX.
Nwmeromuecs B By3e aanTUBHbIC TEXHOJIOTHH I BHEAPEHUS WHKIIO3UBHOIO 00OPa30BaHUS
o0ecnevrnBalOT BO3MOKHOCTh BHEJIPEHHSI METOJO0B MHKIIIO3UBHOTO OOpa30BaHUS ISl O0yUeHUS
JOJEH ¢ HapyLIeHUsIMU 3peHus B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/I0POBBSI.
YHuBepcurer o0ecnedeH CieIyIM KOMIJIEKTOM JTUIEH3MOHHOTO TPOrPaMMHOTO
o0ecreyeHus.
1. JIuneH3noHHOE MPOrpaMMHOE obecrieuenue, ucnoiabzyemoe B Uurl'y
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016
1.4.ITporpammusiii kommuiekc MMUC ““/lekanat”
1.5. [Iporpammusiii komieke MMUC “Buszyansnas Ctyaus TectupoBanus™
1.6.1Tporpammusiii kommiexkc MMUC "IIJIAHBI"
1.7. Iporpammusiii kommieke MMUC "2JIEKTPOHHBIE BEJJOMOCTHN"
1.8. [Tporpammusrit komreke MMUC BEB-TIPUJIOXXEHUE "ITPUEMHAS
KOMUCCHA-OHJTAH"
1.9.I1porpammusriit kommieke MMUC "TIPUEMHA A KOMUCCHUA"
1.10.  IIporpammusiii kommuiekc MMUC "BEJJOMOCTU KA®E/IPbI"
1.11.  1C 3apmnara u Kagpsl
1.12.  1C Kamun: pacuet 3apabOTHOM MIaThl
1.13.  Anruupychoe I10 Kaspersky endpoint security
1.14. CnpaBouno-npaBoBas cuctema “KoHcynbTanT”
1.15.  1C byxranrepus

7.4. MaTepuanbHO-TEXHHYECKOE ol0ecneyeHue IMCHUILNIMHBI/MOAYIA TennoTexHuKa

MarepuanbHO-TeXHHUECKas 0a3a YHUBEPCUTETA MO3BOJISIET 00eCcTIeYrBaTh KaYeCTBEHHOE
IIPOBEJICHUE TEOPETUYECKUX U IPAKTUUECKUX 3aHATHI.

[lepeueHb HEOOXOIMMBIX TEXHUYECKHUX CPEJICTB O0YUEHHs, HCIIOJIb3YEMbIX B y4eOHOM Ipoliecce
JUISL OCBOECHHUS JUCIUIUINHBI TEerIOTEXHUKA:

VYyeOnass aynuropus Ne 201 myia mpoBeneHus Y4eOHBIX 3aHATHH, MPELyCMOTPEHHBIX
mporpaMMoil 6akajiaBpuaTa, KypCOBOIO IPOEKTHPOBAHHS (BBIIOJHEHUS KYpCOBBIX pabdoT),
TPYNNOBBIX W WHIUBUAYAIbHBIX KOHCYJbTAlMi, TEKYIIEro KOHTPOJS M MPOMEKYTOUHOU
aTTeCTAlluU, YKOMIUIEKTOBAHHAS CIIELUAIN3UPOBAHHON MeOeblo (MECTO MpernojaBaTess, CTOJIbI,
CTYyJb4, IKad/cTemnax),niaKaTaMu, METOIMYeCKUMHU YKa3aHUAMHU, CXEMaMHU.

TexHuueckue cpeacTBa 00y4eHUs: T0CKa MEJIOoBasi, HOYTOYK, CETeBOM (QUIbTP.



Pabouas nporpamma nucuuIinHebl « TeIIOTEXHUKa» COCTaBIeHa B COOTBETCTBUHU C
tpeboBanusimu GI'OC BO no nanpasnenuto noaroroBku 35.03.06 ArpounxeHepus,
YTBEPKACHHOIO IpuKazoM MuHucrepcTBa o0pazoBanus U Hayku Poccuiickoil @enepanumn
oT «23» aBrycra 2017 r. Ne 813

[TporpamMmmy cocTaBuiI:

AvymeB Marometr XyCeHHOBHY, K.T.H., JIOLICHT
(®.1.0., 10MKHOCTD, TTOJITUCH)

[Tporpamma oroOpeHa Ha 3acenanuu kageapsl «Arponomus 1 MCX»

[Ipotokon Ne 7 or «18» wmapra 2025 ropa

[Iporpamma ono6pena YueOHO-METOIUYECKON KOMUCCUE ATPOUHKEHEPHOTO (haKyJIbTeTa_

[Ipotokon Ne 3 ot «20» mapra 2025 rona



CgeeHus 0 mepeyTBepP:KIeHNH IPOrPAMMBbI HA OYepeaHOol Y4eOHbIi ro/
U perucTpauuu u3MeHeHuil

YueOHEbIH Pentenne BaeceHnrnle n3MeHeHHS IToamuce 3aB.

roj Kadeapsl kadenpoii
(Ne mpoTokoma, nara)
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