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1. HEJIA U 3AJIAYU OCBOEHUSA TUCHUATIIIUHBI

1.1. HeassMmum ocBoeHMs JAUCHMILIMHBI «TexHHYeckas TepMOAMHAMHUKA H
TEeMJIOTEXHUKA» SBIAIOTCS (OPMHPOBAHHWE COBPEMEHHBIX IPEICTABICHUH 00 OCHOBHBIX
HNOHATUSAX M 3aKOHAX TEXHUYECKOW TEPMOJAMHAMHKM U NPUMEHEHMM 3TUX 3aKOHOB B
TEIIOTEXHHUKE.

1.2. 3agaum ocBOeHUs] JUCUMIIMHBI: U3YYCHHE 3aKOHOB TEPMOJIMHAMUKHU JJI PACUCTOB
MoKa3aTesel TEeIIOBbIX MAallliH, U3YYeHHE TEPMOIMHAMUYECKOTO aHa3a TEIJIOBBIX MPOIIECCOB
U YCTaHOBOK.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

2.1. YueOnas pucuumiauHa «TexHumueckass TePMOAMHAMHKA H TeEILUIOTEXHHKA»
OTHOCHUTCS K 4acTh, HopMHUpyeMOi ydacTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH, M OCBaUBACTCS
B 2 ceMecTpe.

Jucuummza BerpauBaercst B cTpykTypy OIIOII kak ¢ TOYKM 3peHus: NpeeMCTBEHHOCTH
COJepKaHus, TaK M C TOYKH 3PEHHS HEMPEPBIBHOCTU Tporecca (GOPMHUPOBAHHUS KOMITCTEHITHHA
BBITYCKHHUKA. «BXoaHble» 3HaHUMS W yMeHUs oOOyd4arollerocss CBsi3aHbl €O 3HAHHMEM
TEOPETUYECKUX OCHOB (PU3NYECKON XUMHH.

2.2, Jlis u3yyeHus JaHHOM y4eOHO! JMCUMILIMHBI HE00X0AUMBI CJleyIoIHe 3HAHNUS,
YMeHHUs, HABbIKH, (JOpMHUPYyeMble NpelIecTBYIOIUMHA Y4eOHBIMU JUCHUIIIMHAMU:

- dusnyecKas XUMH

3HaHUS: OCHOBHBIC TOHATHUS (PU3UICCKON XHUMHUU.

YMeHHUs: MCTI0JIb30BaTh OCHOBHBIE 3aKOHBI (DH3NYCCKON XHMMUH.

HaBbiku: monp3oBaHusi mMerojamMu OTOOpa Marepuana A TEOPETHUYECKHUX 3aHATHH U
J1a00paTOPHBIX padOT; MOJIB30BAHUS BEIYUCIUTEILHON TEXHUKOM.

2.3. Ilocaeaywmmue ydyeOHbIe IMCHUILVIMHBI M (MJIHM) NPAKTHKH, IS KOTOPbIX
Heo0X0AUMbI 3HAHHS, YMEHHUS U HABBIKH, (popMupyemMble TaHHOI y4eOHOH AUCHMIIIMHOM:

- Teoperndeckre OCHOBBI HE(PTH U raza

- XMIMHKO-aHAJIMTUYECKUI KOHTPOJIb B HEPTEXUMHUU

- X¥MH4eckasi TEXHOJIOTHS He()TH U rasa.

3. MIIIAHUPYEMBIE PE3YJIbTATbBI OBYYEHUSA 11O JUCHUIIJIIMHE (MOAYJIIO)

[Iporiecc ocBoeHUsT AMCIUIUIMHBI HAMpaBjieH Ha (OPMHUPOBAHHUE AIEMEHTOB CIEAYIOIINX
komrereHuit B coorsercteuu ¢ GI'OC BIIO u OIl BO no naHHOMY HamnpaBJIeHUIO MOATOTOBKHU:
B) npodeccronanbHoi (11K):
[1K-3 CnocobeH NpoBOAUTH IKCHEPUMEHTANbHBIE U PACUYETHO-TEOPETHUYECKHe paboThl IO
3aIaHHOM TeME B BBHIOPAHHOW OOJACTH XUMHUHU, XUMUYECKOW TEXHOJOTHU WU CMEXHBIX C
XUMUEH HayKax.

Tabauna 1. lekoMno3nuus pe3yabTaToB 00y4eHust

Kon u [InanupyemMbie pe3yabTaThl 00yYeHUs IO TUCITUTUTHHE
Kon HaWMEHOBAaHUE (Moy1to)
KOMITETCHIT WHJIUKATOpa
15074 JIOCTHKEHUS 3naTthb (1) YMmers (2) Bnanets (3)
KOMITETCHITHH
I1K-3 [IK-3.2. IlpoBoaut | -  OCHOBHBIE | - pelIaTh 3aJla4yu C | - HaBBIKaMH
pacyeTHo- TTOHSITHS HCTIOJIE30BAHUEM | MCTIOJIb30BAHUS
TEOPETUUYECKHUE TEXHUYECKON | OCHOBHBIX OCHOBHBIX TTOHSATHI
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Kon n [Inanupyemsble pe3yabTaThl O0y4eHHUs 10 AUCIUIUINHE
Kon HauMEHOBaHHUE (MonysI0)
KOMIIETEHII WHIUKaTOpa
uu JIOCTHKEHUS 3Hathb (1) Ymers (2) Bnanets (3)
KOMIIETEHIINH

UCCIIC/IOBAHUS 10 | TEePMOAMHAMH | 3aKOHOB U 3aKOHOB

3alaHHOM TeMe B | KU TEXHUYECKOH TEPMOJAMHAMHUKHU B

BbIOpaHHOM oOjacTtu | - 3aKOHBI | TEPMOJUHAMUKHI pacuerax,

XUMUU TEXHUYECKON | mpu pacueTax | HEOOXOAUMBIX ISt

TEPMOJMHAMH | TIOKa3aTesen XapaKTePUCTUKU
KU paboThl paboThl TEIUTOBBIX

TETUIOTEXHUKHU MaIIiH

[IK-3.3. Vnpasnsier | -  TemoBble | - pasnuyars | - HaBbIKaMU

BBICOKOTEXHOJIOTUYH | MPOIECCHl U | TEIJIOBBIC TEPMOAMHAMHYECK

BIM XUMUYECKUM | YCTAaHOBKHU YCTaHOBKH oro aHaIn3a

obopynoBaHuEM - MPOBOAMTD | TETIJIOBBIX
TEPMOJIMHAMHYECK | TIPOILIECCOB "
ui aHaJIU3 | YCTAaHOBOK
TEIIOBBIX
MIPOLIECCOB u
YCTaHOBOK

4. CTPYKTYPA U COAEPKAHUE JUCHUITIJIMHBI

OO6mast TpyJ0eMKOCTh TUCIUIUIMHBI B COOTBETCTBUU C yYEOHBIM IJIAHOM COCTaBISIET 2
3aueTHBIC eAMHHUIIBI (72 Jaca).
TpynoeMKOCTh OTAETBHBIX BHAOB y4eOHON pabOThl CTYJIEHTOB OUHOI (popMbl 0OyUeHuUs
npuBeseHa B Tabmmue 2.1.

Ta6auna 2.1. TpynoeMKocTh 0TAeIbHBIX BHI0B YU4e0HOIi paboThl 10 dopmam 00ydeHHst

Bup yue6Ho# 1 BHeyueOHO paboThI

JUIs OYHOU (hOpPMBI

0o0ydeHus

O0beM TUCIHUIIIMHBI B 3aU€THBIX eIMHUIAX 2
O0BeM AUCIUTUIMHBI B aKaJICMHUYECKUX Yacax 72
KonTakTHas pabota oOydaromuxcs ¢ mpernojaBaTenieM (BCero), B TOM 28
yuce (4ac.):
- 3aHTHS IEKIMOHHOTO TUIIA, B TOM YHUCIIE: -

- MpaKTH4YecKasi MOATOTOBKA (€CIIU MPEAyCMOTPEHA) -
- 3aHATUSA  CEMUHAPCKOro  THma  (CEMUHAphl, MPAKTUYCCKHE,
n1abopaTopHbIE), B TOM YHUCIIE: 28

- MpaKTH4YecKasi MOATOTOBKA (€CIIM MPEAyCMOTPEHA) 2
- KOHCYJIbTanus (mpeadK3aMeHaIoHHas) -
- IPOMEKYTOYHAS ATTECTAIMS 110 TUCIUTUIIHE -
CamocTtosTenpHas paboTta oOyyaroniuxcs (Jac.) 44
dopma NpoMeKyTOUHOU aTTecTalluy oOydaromierocs (3a4eT/sK3aMeH), 3ayeT —
cemectp (bI) 2 ceMecTp

ConepxaHue TUCHMIUIMHBI, CTPYKTYPHUPOBAHHOE IO TeMaM (pasfenam) ¢ yKa3aHUeM
OTBEJICHHOTO HAa HHUX KOJMYECTBA aKaJEeMHUYECKMX 4YacOB U BHUJOB YYEOHBIX 3aHATUH U
CaMOCTOSITENIbHON PabOTHI, IS KaKJ01 (hopMbl 00yUeHHS MIPECTaBICHO B Tabaue 2.2.
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Taoauna 2.2. CTpykTypa M cojepKaHue TUCUUIINHBI (MOIYJIs1)
0151 O4UHOU hopmbl 0OYUeHUA

KonrakTtHas paborta, gac. ®dopma
JI 113 JIP @ TEKYyIETO
S KOHTPOJIA
Pazgen, TemMa qUCIIUIIIUHBI KP | CP, g YCIIEBAEMOCTH,
(Moysist) B B B [ |uac.| 2 dopma
J|r1u |13 | tu | JIP | T4 | q é NPOMEKYTOUHOIH
I T T aTTecTaluu
[no cemecmpam]
CemecTtp 2.
Tema 1. IIpenmer u 3amaun 2 4 6 CobecenoBanue
TEXHHUYECKOW TEPMOJMHAMUKHI
Tewma 2. TTepBbiii 3aK0H 6 8 14 | CobOecenoBanue
TEPMOJTUHAMUKH. [MpakTndeckoe
TepMoauHaMu4ecKue 3aJlaHue
HPOLIECCHI
Tema 3. Bropoii 3aK0H 6 2 8 | 14 | CobGecenoBanue
TEPMOTUHAMUKHA [pakTuieckoe
3aJjaHKe
Tewma 4. OcHOBBI 4 8 | 12 | CobecenoBanue
TEPMOANHAMUYCCKOI'O KOHTpOJ'II)HaH
aHalM3a TEIUIOBBIX MPOIIECCOB pabora 1
U YCTAaHOBOK
Tema 5. OcHOBBI 4 8 | 12 | CobecenoBanue
TemorexHuku. Luknnueckue KountponbHas
MPOIIECCHI TIPeoOpa3oBaHUS pabora 2
TEIUIOTHI B pPa0OTy
Tewma 6. [TapoBble 1BUTATENH. 6 8 | 14 | CobecenoBanue
JBUraTenyu BHyTPEHHETO Kpyraeriii cron
cropaHus. X0JIOAUIbHbBIE KountponbHas
YCTaHOBKHU pabora 3
KoncyabTanun -
Kourtpousb
MPOMEKYTOYHOM 3auér
arTecTauuu
HUTOI'O 3a cemecTp: \ \ \ \ 28 \ \ \ 44 \ 72

Ilpumeuanue: JI — nexuus; [13 — npakTuueckoe 3ansTHe, cemunap; JIP — naboparopHast
paborta; I1IT — npaktruyeckas noaroroska; KP / KII — kypcoBas paborta / kypcoBoii mpoekt; CP —
caMmocCTosiTeNbHas paborTa.

Ta6auna 3. MaTpuua cooTHeCeHHs Pa3/iesIoB, TeM y4eOHOM TUCHHMIIMHBI H (OPMHUPYeMBbIX
KOMIIETeHIHI

Kon Oormiee
Paznen, Tema Koi-Bo
KOMIICTCHITUN KOJIMYECTBO
JUCTIUTUTAHBI (MOJTYJIS) 4acoB K3 T —

Tema 1. [IpeameT u 3a1a4u TEXHUYECKON TEPMOJUHAMUKHU 6 + 1
Tema 2. ITepBb1it 3aKOH TEPMOJIMHAMHUKH. 14 + 1
TepMoMHAMUYECKHE TPOLIECCHI

Tema 3. Bropoii 3aK0H TepMOJUHAMHKH 14 + 1
Tema 4. OCHOBBI TEPMOAMHAMHYECKOTO aHAIA3a TETUIOBBIX 12 + 1
MIPOLIECCOB U YCTAHOBOK

Tema 5. OcHoBBI TerioTexHuKU. [uknudeckue mpouecchl 12 + 1




npeoOpa3oBaHus TEIIOTH B paboTy
Tema 6. IlapoBeie nBuratenu. JIBuraTenn BHYTPECHHETO 14 + 1
cropanusi. X0J0AUIbHBIC YCTAHOBKU
HTroro 72 1

Kparkoe conepkanue y4eOHOM IUCIUANINHbBI

Tema 1. IIpeamer u 3a1a4H TeXHUYECKOH TePMOANHAMUKH

[IpenMeTr TEXHUYECKOW TEPMOJUHAMHUKU U €€ TEOPETUYECKUE OCHOBBI. POJIb M3ydaeMon
JUCLUIUINHBL, €€ CBSI3b CO CMEXHBIMU JUCHUIUIMHAMU. VcTropuueckoe pa3BUTHE U aKTyalbHbIE
npoOJIeMbl MPOMBIIUIEHHON TEIUIOTEXHUKM B CBA3M C HAYYHO-TEXHHUYECKUM IIPOIpEccCOM B
HEPTEXUMHUYECKOW MPOMBIIIICHHOCTU. TepMmoannamuueckas cucrema. [lapamerpsl cocTosHus
pabouero Tena U eIUHMLBI UX U3MEpeHHUs. VieanbHblii ra3, ypaBHEHUE COCTOSHUS UJI€aIbHOIO
raza. ['azoBas mocrostHHas W ee (QU3MYECKUl CMBICI. ['a30Bble cMecH, CIOCOOBI 3aJaHus,
ONpEJIeJICHUE Ta30BOM IOCTOSSHHOM W MOJIIPHOM Macchl cMmecu. PeanibHblil ras. YpaBHEHUs
COCTOSIHUSL pealbHOro Traza. TemnoéMmMKocTh paboyero Tena: MaccoBas, OOBEMHAs, MOJbHAs.
Tennoémkocts, kak ¢pyHKuMA nporuecca. M3oxopHas v n3o0apHas TEMI0EMKOCTb, CBSI3b MEKAY
HUMU. 3aBHCHUMOCTb TEIUIOEMKOCTH OT TemmepaTypbl. MIcTUHHAs U cpenHsAs TEMI0EMKOCTb.
TermoéMKOCTb CMECH Ta30B.
Tema 2. IlepBblii 3aK0H TepMOAMHAMHMKHU. TepMoauHaMHYecKHe MPOLeCcChl

DOHepreTuyeckue XapakTepUCTUKH TEPMOJMHAMUYECKMX CHCTEM: TeIuloTa, paboTa,
BHYTPCHHsII dHeprus, HHTanbmusA. llonstne QyHKIMU mnpomecca W (QYHKIUH COCTOSHHSL.
OKBHUBAJICHTHOCTh  TEIUIOTBI M paboTbl. CyIHOCTH M ypaBHEHHE IEpPBOrO  3aKOHA
TEpMOJAMHAMHUKU. PaBHOBECHbIE TEPMOJMHAMUYECKHE MPOLECChl M HMX O00paTUMOCTb.
I'paduueckoe n3obpaxxeHue nporeccoB. MexaHuueckas ¥ TeIwioBas Auarpammsl. [lonurponHsie
OpOIECcChl, WX HCCIeNoBaHME W rpaduyeckoe wu300pakeHHe B pabodeld auarpamme.
OHEPreTU4eCcKUe XapakTEPUCTUKU MOJUTPOIHBIX IPOLIECCOB.
Tema 3. Bropoii 3aK0H TepMOAHHAMHKH

CyIIHOCTh BTOPOrO 3aKOHAa TEPMOJMHAMHMKM W €ro pas3iuyHble (OPMYIUPOBKH
(Knaysuyca, Tomcona, bonbimana, [lnanka). OOmue mnojioKeHHST TEOpUH HHUKJIOB. L{MKibi
npsMble U oOpaTHble. TepMUUeCKUi K.I.J, XOJOJAMJIBHBIA M OTONUTENbHBIA KO3()(UIMEHTHI.
[Mukn Kapuo, nunrterpan Knaysuyca . DHTponus - napaMeTp COCTOSIHUS, €€ PU3NYECKUN CMBICII,
W3MEHEHHeE B nporeccax. Temnosas quarpamma.
Tema 4. OcHOBBI TePMOAMHAMHYECKOI0 AHAIN3A TENJIOBBIX POLECCOB M YCTAHOBOK

3aKOHbBI TEPMOJMHAMUKHU JIJISI OTKPBITHIX cucTeM. OCHOBHBIE YPaBHEHUS TEPMOJIUHAMUKU
ra3oBoro mnortoka. Pacmomaraemass paborta moToka. AnnabaTHOe HCTEYEHHME, KpUTHYecKas
CKOPOCTh M MAaKCUMAJIbHBIN pacxo]] uaeaabHoro ra3a. MicreueHne kanenbHbIX KUAKOCTEN, TapoB
U ra3oB c ydyéroMm TpeHus. PaOouumil mporecc HIeaqbHOrO MOPIIHEBOTO KOMIIpeccopa H
M300pakeHHE €ro B TEIUIOBOM M pabouelt quarpammax. OnpeseneHne noTpedasieMoil MOIHOCTH
KOMIIpeccopa.
Tema 5. OcHoBbl TemiorexHuku. Llukanyeckue mpoueccbl nNpeodpazoBaHusi TelJIOThI B
padory

TennocunoBele ycraHoBkH: Kbl nopiHeBelx JBC (Otro, Huszens, Tpunkiepa);
ra3oTypOMHHBIX W MApOCHJIOBBIX YCTaHOBOK (UMK PeHknHa, mapora3oBas YCTaHOBKA).
XonoauibHbIE MAaIlIMHBI  (BO3AYIIHAs, MapoKoMIipeccopHasl). OCHOBHbIE JOMYUICHHUS U
OPUHIUNBL pacuéra; H300paKeHHWe IMKIOB B paboyeil M TeruioBoW auarpammax. AHaiIu3
pPa3IMYHBIX TPYIMI BBICOKOTEMIIEPATYPHBIX TEIUIOBBLACISIONMX U  TEIUIOUCIOIb3YIOMINX
YCTaHOBOK
Tema 6. IlapoBbie aBurarenu. JIBurarequ BHYTPEHHEro CropaHusi. XoJIOAWJIbHbIE
YCTAaHOBKH

PaGouee Teno B mapoBeIx aBurarensx. Pabora temioBoro nopuiHeBoro apuratens. Lukin
naposoro asuratens. Padouee teno B JIBC. Kap6ioparopusie JIBC. [quzensusie ABC. Ipunimn
pabotsl mopmHeBoro JIBC. Jlurarenn ¢ BHYTpeHHMM cMmeceoOpasoBanueM. Llukia JIBC.
Pabouyee Teno B X0IOAUIBHBIX YCTAHOBKAX. XOJIOAWIbHbIE IUKJIBI.




5. METOJIUYECKHUE YKA3AHUS 1O NPENOJABAHUIO
1 OCBOEHMIO JTUCHMUIIIUHBI (MOY.JIS)

5.1. Vkazanus a5 mnpenogaBaTesieii M0 OpPraHU3alMd ¥ TNPOBEAEHUIO Y4YeOHBIX
3aHATHHA M0 TUCHUILINHE (MOIYJIIO)

[IpenonaBaTens TOMKEH aKTUBHO HETOCPEACTBEHHO YYacTBOBaTh B Y4€OHOM IpoIecce H
MPOBOANTH TOJATOTOBKY K HeMy. HeoO0XOauMOCTh IOCTOSSHHON TOJATOTOBKH K JICKIUSIM,
CEMHHAPCKHM H MPAKTHYECKUM 3aHATHSIM OOYCIIOBIIEHA TIOTPEOHOCTHIO OTPAXKaTh COBPEMEHHbBIE
MIOJIXO/1bI, B3TJISI/IbI, JAHHBIE IO TeMaM U paszenam. IIpoBo/s moAroToBKy K yueOHOMY MpoLeccy
HEOOXOJMMO U3y4YaTh COBPEMECHHBIC METOIAMYECKHE PEKOMEHIAIUH, PE3YJIbTaThl HAYYHBIX
UCCIICIOBaHMI, HOBBIE TEXHOJIOTUH U T.JA. [Ipu peanuszanuu pa3innyHbIX BHIOB y4eOHOU pabOThI
npernojiaBaTesb  JIOJDKEH ~ HUCIOJNB30BaTh  OOpa30BaTEbHBIE  TEXHOJIOTUU:  CO3JIaHHUE
WHTEPAKTUBHBIX MPE3CHTALNN, 00YJaIOIINe KOMITBIOTEPHBIC MPOTPAMMBbI, TEXHOJIOTHH Pa3BUTHS
MbluieHus (3¢ exTuBHas JIeKIus, TaOJIUIIbl, padoTa B Tpynmax u T.1.)

JlaboparopHble 3aHATHS CIIOCOOCTBYIOT 3aKpEIJIEHUE 3HAHUM MOIYYEHHBIX CTYJCHTaMH B
XO0Jle TEOPETHYECKOro oOydeHHs (JEKLUHMH) U CaMOCTOSITENbHOM paboThl, (OPMUPOBAHUIO
KOMIICTCHIIMI, HABBIKOB B IOJYYCHHH WH(GOPMAIUHU, MPHOOPETEHUIO YMEHUH IPOBECTH ¢
00paboTKy M aHanM3, OBIAJCHUIO HABBIKAMU TUIAHMPOBAHMS, aHanu3a M ympasieHus. OOmee
TpeOoBaHUE NPU pa3zpadOTKe TEMATHKH JIAOOPATOPHBIX TAKOBO - 3TOT BHJ] AyJUTOPHBIX 3aHATHI
JIOJDKEH HAYYUTh CTYJCHTA NMPAaBUIBHO OICHHUTH M MPEIBUACTh PA3BUTUE CUTYAIUH, YIIPABIAThH
ee (QopMmupoBaHWEM, BIAIECHUIO METOJAaMHM aHanmu3a. Ha 3aHATHAX NPOBOAMUTCS OTPabOTKa
NPaKTUYECKUX YMEHHWH IO KOHTPOJIEM IpernojaBareis. B KOHIlE KaXIOoro JiabopaTopHOIro
3aHATUS TIpENoJaBareib IUIaHUpYeT 6- 7 MHHYT Juid monBeaeHuss utoroB. OH oOpamaer
BHUMaHHE HA TO, KAK OCBOCH y4YeOHBI MaTepHaj M0 TeME B IIEJIOM, aHAIU3UPYET THUITHYHBIC
OIIMOKY ¥ HETOPAOOTKH CTYICHTOB, aKIICHTUPYET UX BHUMAHUE Ha 3HAYUMOCTH TEMBI.

5.2. Yka3zaHus 1Jis1 00y4aroIuXxcs 0 OCBOCHUIO M CUMILTHHBI

CamocrosTenbHas paboTa oOy4yarolMXCsl IPOBOAUTCS C HCIHOJIb30BaHUEM Yy4eOHO-
METOJMYECKON JINTEpPATypbl U HHTEPHET-pecypcoB. B ciyyae BO3HMKHOBEHHS BONPOCOB OHU
MOTYT OBITh 33/1aHbl IPENOJIABATEI0 Ha MHIUBUAYaTIbHON KOHCYJIBTAIlMM WU 110 3JIEKTPOHHON
1ouTe.

IlepeueHp  yuyeOHO-METOIUYECKOTO OOecHmeueHus: JUIsl  CaMOCTOATEIbHOH  paboTh
00yJarouuxcs Mo JTUCHUTIIHHE!
1. Crpombepr, A.I'. ®uznueckas xumusd. - M.: BILL. 2007. - 527 c.
2. TennotexHuka : gorn. M-BoM oOpa3oBaHus U Hayku P® B kauecTBe y4eO. Ui CTyA. TEXH.
cren. By30oB / mox pen. B.H. Jlykanuna. - 6 uzn. ; crep. - M. : Beicu. mikona, 2008. - 671 c. : u.
3. Pycanos, A.W. Tepmonnnamuueckue ocHoBbl MexaHoxumuu / AWM. Pycanos. — CI16.: Hayka,
2006. — 221 c.: 19 u.
4. Mupam A.O., Texuudeckas TepMoauHamMuKa. TemmomaccooOMeH [DNeKTpoHHBINA pecypc] /
A.O. Mupam, B.A. TlaBnenko - M. : UsparensctBo ACB, 2017 - 352 c. - Pexum npoctyna:
http://www.studentlibrary.ru/book/ISBN9785930938418.html
5. KynunoB B.A., Tennorexnuka [DnekTpoHHbI pecypc] : Yueb. nocodue / B.A. KynuHnos,
O.M. Kapramos, E.B. Credantok. - M. : Abpuc, 2012 - 423 c. — ISBN 978-5-4372-0044-5 -
Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785437200445.html
6. Pyno6amra C.I1., Terumorexuuka [DnektponHslit pecypc] / Pynobamra C. I1. - M. : KonocC,
2010 - 599 c. (YueOHHKH U y4e0. MOCOOHs IUIsl CTYIEHTOB BBICII. y4yeO. 3aBefeHuid) - Pexxum
nocryma: http://www.studentlibrary.ru/book/ISBN9785953206587.html



http://www.studentlibrary.ru/book/ISBN9785930938418.html
http://www.studentlibrary.ru/book/ISBN9785437200445.html
http://www.studentlibrary.ru/book/ISBN9785953206587.html

Taoauna 4. Cogepxxanne caMOCTOSATEIbHOI PA00THI 00y4aIOIIHUXCH
0151 O4UHOU hopmbl 0OYUeHUA

BOHpOCLI, BBIHOCHUMBIC
Ha CaMOCTOATCIBHOC N3YUCHHUC

Kon-Bo
4acoB

dopma paboTsl

Tema 1. [IpeameT u 3a1a9u TEXHHIECKON TEPMOIMHAMIKH

[IpenMer TeXHUYECKOH TEPMOJMHAMUKH M €€ TeopeTHYECKHe
OCHOBBL. Ponp wu3yuaeMoll JHCHUIUIMHBEL, €€ CBSI3b CO CMEXHBIMH
TUCIUIUTHAMH. VIcTopudeckoe pa3BUTHE W aKTyalbHBIE ITPOOIEMBI
MPOMBIIIUICHHON  TEIUIOTEXHUKH B CBSI3M C  HAYyYHO-TEXHUYECKUM
porpeccoM B He(hTEXUMHUECKON MPOMBIIIIEHHOCTH. TepMoTuHaMuIecKas
cuctema. [lapamerpsl cocTostHuS pabovero Teja ¥ eIUHUIB UX H3MEPEHHUSL.
WneanpHplii Ta3, ypaBHEHHE COCTOSHUSA MACAIBHOro rasa. la3zoBas
MOCTOSIHHAS. U ee (PU3MUYECKHi cMBICI. ['a30Bble cMecH, crocoObl 3aJaHus,
omnpejieieHUe ra30BOil MOCTOSHHOW W MOJISIPHOM Macchl cMecH. PeanbHbIN
ra3. YpaBHEHHUS COCTOSHUS peabHoro rasa. TemmoéMkocTs pabodero tena:
MaccoBasi, o0beMHas, MoybHas. TermoéMKOCTh, Kak (DYHKIHMS mpolecca.
N3oxopHas 1 nzo0apHas TEIIOEMKOCTh, CBS3b MEXKAY HUMH. 3aBHCUMOCTh
TEIUIOEMKOCTH OT TeMmmepaTypbl. VICTUHHAasS W CpemHsisi TeIuTOEMKOCTb.
TennoéMKOCTb CMECH ra3oB.
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MNHnuBuyanpHas
paborta

Tema 2. IlepBblil 3aK0H TepMOAMHAMUKH. TepMoauHamMHuecKue
MIPOLIECCHI
OHepreTU4ecKne XapaKTEPUCTHKH TEPMOJUHAMHUYECKUX CHUCTEM: TEIUIOTA,
pabota, BHYTpEHHsIsI SHEprHsl, SHTaNbus. [loHsATHE QyHKIMH mpolecca u
(GYHKIUHM COCTOSHUS. DKBHBAJCHTHOCTh TEIJIOTHI U padoThl. CyIIHOCTH M
ypaBHEHHUE MIEPBOTO 3aKOHA TE€PMOANHAMUKH. PaBHOBeCHBIE
TEPMOIMHAMUYECKUE IMpoumeccl M HuX oOpartumocTb. ['paduueckoe
U300pakeHUEe MpOLEcCOB. MexaHMYecKass U TeIUIOBas JIMarpaMMbl.
[TonutponHble MpoLecchl, X UCCIeI0BaHUE U IpaduuecKoe N300pakeHue
B pabouell amarpaMme. DHEPreTHYEeCKHE XapaKTEPUCTUKH IOIMTPOIHBIX
IIPOLIECCOB.

NuauBunyanbHas
pabota

Tema 3. Btopoii 3aKk0H TepMOAMHAMUKH

CyLIHOCTh BTOPOTO 3aKOHa TEPMOIMHAMUKHA M €ro pPa3IuYHbIC
¢dopmymupoBku (Knaysuyca, Tomcona, bonbumana, Ilmanka). OOmue
MIOJIOKEHHUST TeOpUH HUKIOB. LIMKibl mpsiMbie U oOpatHbie. TepMuueckuit
K.ILJ, XOJOAWJBHBIA M OTONMUTENbHBIH Kod(durmentel. [lukn Kapho,
unTerpan Kiaysuyca . DHTponus - mapaMmeTp COCTOSIHMSA, €€ (PU3NYecKuil
CMBICTI, U3MEHEHHE B npoluieccax. Tenosas quarpaMma.

NuauBunyanbHas
pabota

Tema 4. OCHOBBI TEPMOJUHAMUYECKOTO AaHAIM3a TETUIOBBIX
MPOLIECCOB U YCTaHOBOK

3aKkoHBl TEPMOAVMHAMHUKH I OTKPBITBIX cHCTeM. (OCHOBHBIE
YpaBHEHUS TEPMOJAMHAMHKHM Ta30BOr0 IOTOKa. Pacmonaraemas pabota
noroka. AnuabaTHOe UCTEUEHUE, KPUTHUECKAsi CKOPOCTh U MaKCHMAaJIbHBII
pacxoJl MaeaJbHOrO rasa. lMcreueHue KamenbHBIX JKMIKOCTEH, MapoB U
razoB ¢ yu€rom TpeHusa. Paboumii mporecc HAEaNbHOTO IOPIIHEBOTO
KoMIIpeccopa W HM300pakeHHe ero B TEIUIOBOW M pabouell JuarpaMmmax.
Onpeaesnenue noTpedsseMol MOIIHOCTH KOMIIpeccopa.

NuauBunyanbHas
pabora

Tema 5. OcCHOBBI TEIUIOTEXHUKH. [lMKIMYecKHe MPOLECCHI
npeoOpa3oBaHus TEIUIOTH B paboTy

TennocwioBsle ycraHoBku: wukinbl nopmHeBbix JBC  (Ortro,
Huzensi, Tpunkiepa); ra30TypOMHHBIX M HAapOCHIIOBBIX YCTaHOBOK (IIMKJI
Penkuna, mapora3oBas ycTaHOBKa). XOJOAMJIbHBIE MAaIIMHBI (BO3IyIITHAS,
napokomnpeccopHast). OCHOBHbIE JONYIICHWS W TPUHIMIIBI pacyéra;
n300pakeHne LUKIOB B pabodyeld W TEmIoBOW IuarpaMmax. AHaiu3
pa3IMYHBIX  TPYNI  BBICOKOTEMIIEPATYPHBIX  TEIJIOBBLACISIONINX U
TEIIOMCIIOIB3YIOINX YCTAHOBOK.

WHauBuyaabHas
paborta

Tema 6. IlapoBble nBuratenu. J{Burarenu BHYTPEHHETO CrOpPaHUS.

WnnuBunyansHas




XO0n0IUIBHBIE YCTAHOBKU paborta
PabGodee Temo B mMapoBBIX ABUTATENAX. PaboTa TEIUIOBOTO ITOPIITHEBOTO
meuratens. Ilukn mapoBoro mBurarens. Pabouee Teno B JIBC.
Kaporopatopusie JIBC. Iuzensusie JIBC. [Ipuanun paboThl MOPIIHEBOTO
JABC. [IBurarenu ¢ BHyTpeHHIM cMeceoOpazoanneM. Luxim /IBC. Pabouee

TCJIO B XOJOAWJIBbHBIX YCTaHOBKAX. XO0NOAMIIbHBIE ITHKJIIBL.

5.3. Buabl U ¢(opMbl NHCbMEHHBIX PadoOT, MNPEAYCMOTPEHHBIX NPU OCBOCHHUU
AUCIHHUILIMHBI, BHITIOJHsIeMbIe 00y4al0IMMUCH CAMOCTOATEIbHO

[To xaxmoit Teme, WM3Y4EHHOW OOYYAIOIIMMCSA CAMOCTOSTENLHO, JIOJDKEH OBbITh HamucaH
KOHCIEKT. KOHCTIEKT TOMKeH OBbITh BBITIONHEH B YICHUYECKOW TETPAaU B KIETKY (CTPOYKH «Uepe3
KJIETOUKY») «OT pyku». Ha TUTYIbHOM JHCTE TOKHBI OBITH pa300purBO HANMCaHbl (haMUIIHSL, UMS,
OT4eCTBO, (haKyIbTET, Kypc, rpymnma, Tema. KOHCIEKT JOKeH OTpakaTh OCHOBHBIC ITOHSTHS,
dbopmyIibl, mocTynarel. B koHIe paboThl CTaBUTCS YUCIIO U MOIHUCH.

6. OBPA3OBATEJIBHBIE I THOPOPMAIIMOHHBIE TEXHOJIOI'MHU

B cootrBerctBuu ¢ TtpeboBanusimu GI'OC BO no HampaBieHHIO MOATOTOBKU peav3alvs
KOMIIETEHTHOCTHOT'O TTOJIX0/[a MPEAYCMaTPUBACT UCIIONB30BAaHUE B YUEOHOM IPOIECCE AKTUBHBIX U
MHTEPAKTUBHBIX (OPM IMPOBEACHHS 3aHITUI B COYETAaHHU C BHEAYJUTOPHOW PabOTON C LIENbIO

(bOpMUPOBaHUS ¥ PA3BUTHS TPEOYEMBIX KOMIICTESHIHNA 00 YJarOIIHXCS.

[Ipu peanuzanuu pa3nUYHBIX BHAOB Yy4eOHOH pabOThI

no JUCHUIUIMHE MOTYT

HCII0JIB30BATHCS BJICKTPOHHOC O6y‘-I€HI/I$I N JTUCTAaHIIMOHHBIC 06paBOBaT€JII)HI)IC TCXHOJIOT'HH.

6.1. O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Ta6nmuna 5. O0pa3oBaTe/bHbIe TEXHOJIOTHHM, MCIOJb3yeMble NPH peau3aliHu y4eOHbIX

3aHATHH
Paszpnen, Tema dopma yueOHOro 3aHATHS
JIUCIUTLITUHBI Jlexuus [IpakTryeckoe Jlaboparopnas
3aHATHE, CEMUHAP pabora
Tema 1. Ilpenmer u 3anauu | He npenycmoTtpeno | He npenycMorpeno I'pynmnoBas
TEeXHUYECKOU naboparopHas
TEPMOJINHAMUKHA pabora
Tema 2. Ilepmoiii 3axkon | He mpemycMOTpeHO He mpenycmorpeno I'pynnosas
TEPMOANHAMUKU. na60paT0pHa}I
TepmoauHaMuyeckue pabora
HPOLIECCHI
Tema 3. Bropoii 3akon | He mpemycMOTpeHO He mpenycmoTpeno I'pynnosas
TEPMOANHAMUKU. na60paT0pHa}I
IIpakTHueckas MoAroToBKa pabora
[IpaxTueckas
ITOATOTOBKA
Tema 4. OcHosbl | He npenycmorpeno | He npexycmorpeno I'pynnosas
TEPMOJMHAMUYECKOTO nabopatopHas
a”anusa TEIJIOBBIX pabora
HPOIIECCOB U YCTAHOBOK
Tema 5. Ocnoewbl | He npexycmotpeno | He npenycmorpeno I'pynnosas
TETUIOTEXHUKH. nabopatopHas
Iuxnuueckue  MmpoIecchl pabora
mpeoOpa3oBaHUsl TEIIOTHI
B paboTy
Tema 6. [Taposrie | He npexycmMoTpeHO He npenycmotpeno I'pynmosas
JBUTATEIH. JBurarenu n1abopaTopHas




BHYTPEHHETO  CrOpaHMsL. pabota
X0JIOIMIIbHBIE YCTaHOBKH

VY4eOHbIe 3aHTHS 110 TUCHUILUIMHE MOTYT IIPOBOJMTHCS ¢ IPUMEHEHHEM HH()OpPMAIMOHHO-
TEJICKOMMYHHKALMOHHBIX CETeH MpPU ONOCPEIOBAaHHOM (Ha pPACCTOSHUM) HWHTEPAKTUBHOM
B3aUMOJICHCTBUU O0Y4AIOIIMXCS U TIpernoiaBaTesst B pexxumax on-line u/umm off-line B hopmax:
BUJICOJICKIIMH, JICKIMI-TIPE3CHTAINH, BUICOKOH(PEPCHIM, coOeceloBaHHs B PEKHME 4Yara,
BBITIOJTHEHUS BUPTYaJIbHBIX JA00paTOPHBIX paboT U JIp.

6.2. UnopManmoHHbIEe TEXHOJIOTHH

WudpopmanoHHbIE TEXHOJOTHH, HCIOIb3YeMble MpPU pPEANTHU3alUU Pa3IUnYHBIX BHUI0B
y4eOHOI 1 BHEY4eOHOU pabOTHI:

— UCITIOJIb30BaHUE BO3MOXKHOCTEH HWHTEpPHETa B y4eOHOM Ipolecce (HMCIOIb30BaHUE
caiita mpemnojaBarens (paccbulka 3aJlaHdui, MPEIOCTABICHUE BBIMOJHEHHBIX pa0dOT, OTBETHI Ha
BOIPOCHI, 03HAKOMJICHHE O0YYAIOIINXCSI C OLIEHKaMH U T. 11.));

— UCIIONIb30BAaHUE DJJIEKTPOHHBIX YUYEOHMKOB M Ppa3IUYHbIX CaWTOB (HAmpHUMep,
ANEKTPOHHBIX OMOINOTEK, )KYPHAJIOB U T. 1I.) KAK UCTOYHUKOB HH(POPMAIIHH;

— UCIIOJIb30BaHNE BO3MOKHOCTEH AEKTPOHHOU MOYTHI MPErogaBaTes;

- UCIIOJIb30BAaHUE CPEACTB NPEJACTaBICHUA Y4yeOHOM HHOpMauuu (3JIEKTPOHHBIX
y4eOHBIX MMOCOOMH U MPAaKTUKYMOB, IPUMEHEHHE HOBBIX TE€XHOJOTMM JI MPOBEACHUSI OUYHBIX
(TpaAMLIMOHHBIX) JEKLIUH U CEMUHAPOB C UCIOJIb30BaHUEM MPE3EHTALUHN U T. 1.);

— UCIIONIb30BaHUE BHUPTYyalnbHOM oOydatomeit cpeasl (LMS Moodle «Dnekrponnoe
o0pa3oBaHHe») UM UHBIX HHPOPMAIIMOHHBIX CUCTEM, CEPBUCOB U MECCEHIKEPOB.

6.3. [IporpammHoe ob0ecnieyeHue, COBpeMeHHbIe MpodeccHoHAIbHBbIE 0a3bl JAHHBIX U
HH(popMaNMOHHbIE CIIPABOYHBIE CHCTEMBI

6.3.1. IlporpammHoe odecnieyeHune

1. Microsoft Office 2013;
2. Microsoft Windows 7 Professional;
3. Ilnardopma nucrannmonnoro odoyuenuss LMS Moodle (Buptyanbhas oOydarommas cpenia).

6.3.2. CoBpemeHHbIe mpodeccHOHANBbHbIE 0a3bl JAaHHBIX M HWHGOPMaLMOHHbIE
CIIPaBOYHbIE CHCTEMBI

1. https://library.asu.edu.ru/catalog/ (3nexrponnsiit katanor Hayunoii 6ubnuorekn AI'Y Ha
6a3ze MARK SQL HITO «HMudopm-cucrem»)
2. https://journal.asu.edu.ru/ (QnexkrponHsiii katanor «Hayunbie sxypHaisl AI'Y »)

7. ®OHJl OHEHOYHbIX CPEACTB JIs1 TPOBEAEHUSA TEKYHIEI'O KOHTPOJIA
U IMPOMEXKYTOYHOM ATTECTAIIMM MO JUCIHUATIJIMHE

7.1. TacopT (pOH/IA OLIEHOYHBIX CPEICTB

[Tpy npoBeAeHMM TEKYLIETO KOHTPOJSI M IPOMEXYTOUYHOH aTTeCTallUd 0 JUCLMILIMHE
«TexHuueckass TepMOJUMHAMHKAa U TEIJIOTEXHHKa» TMpoBepsercs CcGHOPMUPOBAHHOCTh Y
0o0yyaromuxcsi KOMIETEHLMH, YKa3aHHBIX B pazjene 3 HacTosAlled MporpamMMbl. DTalHOCTb
dbopMUpOBaHUS JAaHHBIX KOMIIETEHLUH B MPOLIECCE OCBOCHHS 00pa30BaTEIbHOW MPOTpamMMBbl
ONpEAEIsAeTCs IMOCIEI0BAaTENbHBIM OCBOCHUEM JHCLUUIUIMH U IPOXOKICHUEM IPAKTUK, a B
IIPOLIECCE OCBOEHUS AUCHUIUIMHBI — IOCIIEAOBATENBHBIM JIOCTHKEHUEM PE3YJIbTaTOB OCBOCHHUS
COJZIEPXKATENBHO CBSI3aHHBIX MEXIY COOOH pa3JesioB, TEM.



https://library.asu.edu.ru/catalog/
https://journal.asu.edu.ru/
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Ta6auna 6. CoorBercTBHE pa3aesioB, TeM TUCHHILUINHBI, Pe3y/JIbTATOB 00y4eHUs 110
JAUCHHILINHE U OLICHOYHBIX CPE/ICTB

Kontponupyemslii paszzen, tema Konx xoHTpOonupyemon HaunmenoBanue
JIUCITATLITUHBI KOMIIETEHIUU OIIEHOYHOTO CPEJICTBA
IIpenmer u 3a1a9u TEXHUIECKOM TIK-3 CobecenoBanme
TEPMOJTMHAMUKHI
[TepBsrit 3aKOH TEPMOTUHAMUKH. I1K-3 CobGecenoBanue
TepmoarHaAMIUECKHE MPOLECCH [IpakTHueckoe 3agaHue
BTopoii 3ak0H TepMOAMHAMHUKN [1K-3 CobecenoBanne
IIpakTrueckoe 3aganue
OCHOBBI  TEPMOJUHAMHYECKOTO aHam3a I1K-3 CobecenoBanue
TEIJIOBBIX MPOLIECCOB M YCTAHOBOK KontponpHas pabora 1
OCHOBBI TEIUIOTEXHHKH. Huknnueckue I1K-3 CobecenoBanne
MIPOIIECCHI TPe00pPa30BaHUS TETUIOTHI B pabOTy KontponsHas pabora 2
[TapoBrble aBurarenu. J{Buratenu BHYTPEHHETO I1K-3 CobGecenoBanue
cropanusi. X0JI0AWIbHBIE YyCTAaHOBKU Kpyrasiit cron
KonTponbHas pabdora 3

7.2. Onucanue mokasarejed u KPUTEPUEB OLCHUBAHUSA KOMHeTeHIII/Iﬁ, OIMMCaHue
IIKAaJI OlCHUBaAHUA

Ta6auna 7. [loka3aTen olleHUBaHNUS Pe3Y/IbTATOB 00y4YeHHUsI B BU/le 3HAHUH

[MIxana Kpurepun onenuBanus
OLICHUBAHMS
JEMOHCTPUpPYET TIIyOOKOE€ 3HaHUE TEOPETHUYECKOrOo MaTepuala, YMEHHE
5 000CHOBAHHO U3JaraTb CBOM MBICIIH IO 00CYX/1aeMbIM BOIIPOCAM, CIOCOOHOCTh
«OTJIMYHO» | IIOJIHO, IIPaBUJIBHO M apryMEHTHUPOBAHHO OTBEYaTh HA BOIIPOCHI, IPUBOJIUTH
IIPUMEPBI
4 JEMOHCTPUPYET 3HAHHE TEOPETHYECKOIO MaTepualla, €ro I0CIEN0BaTEIbHOE
«&opomoy U3JI0KEeHHEe, CHOCOOHOCTh MPHUBOJUTH TMPUMEPHI, JOMYCKAeT €JAWHUYHBIC
OIIMOKH, HCTIpaBJsieMble IOCIIE 3aMeYaHus penogaBaTens
3 JIEMOHCTPHUPYET HETOoJIHOE, ()parMEHTapHOE 3HAHUE TEOPETUYECKOI0 MaTepHaa,
«yI0BICTBOpH TpeOyrolee HaBOJAIIMX BOIPOCOB IPENoJaBaTeis, JOIMYCKAeT CYIECTBEHHBIE
TeNBHOY OIMOKM B €ro MW3JIOKEHUH, 3aTpyIHseTCs B IMpPHUBEICHUM TPUMEPOB U

(GopMyIMpPOBKE BHIBOJOB

2 JEMOHCTPHUPYET CYIIECTBEHHbIE MPOOEbl B 3HAHUM TEOPETUYECKOT0 MaTepHaa,
«HEYJIOBIIETBO | HE CHOCOOEH €ro W3JOXKHUTb W OTBETHUTh Ha HABOJAAILIME BOIPOCHI
PUTEJIBHO» | IPENoAaBaTessi, HE MOXKET PUBECTH IPUMEPHI

Ta6auua 8. [loka3aTen oneHNBaHKUs Pe3yJbTATOB 00y4YeHHUsI B BU/Jle YMEHHUI U BJIaIeHHii

[Hlkana Kpurepuu onieHuBaHus
OLICHUBAHUS
JIEMOHCTPUPYET CIOCOOHOCTh NMPHUMEHATh 3HAaHUE TEOPETUYECKOro Marepuaia
5 OpU BHINOJHEHUHM 3a/laHuM, IIOCJIENOBATEIbHO W TPABUIBHO BBIMOJHSET
«OTIUYHO» | 33/1aHUs, YyMEET OOOCHOBAHHO M3JIaraTh CBOM MBICIM M JIeJIaTh HEOOXOIMMBbIe
BBIBOJIBI

ACMOHCTPUPYCT CIIOCOOHOCTH MNPUMCHATH 3HAHUC TCOPCTHUYCCKOI'0 MaTcpuajia
IIpyU BBINTOJIHCHUUN Sa)IaHHﬁ, MOCJICOOBATCIIbHO W IPABUJIBHO BBIIIOJIHACT
3a/laHusA, yMECT 000CHOBAaHHO M3j1araTh CBOM MBICIH U JACJ1aTh HCO6XOI[I/IMBIC
BBIBOAbI, JOIMMYCKACT CAWMHWUYHBIC OI_HI/I6KI/I, HUCIIPABIIEMBIC TIOCJIC 3aMCYaHUA
npenoaaBaTeisd

4
«XOopouIo»
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3 JEMOHCTPHUPYET OTAEIbHbIE, HECHUCTEMAaTU3HPOBAHHBIC HABBIKH, HCIIBITHIBAET
«yI0BICTBOpH 3aTpyJHEHUS U JIOMYCKAaeT OMIMOKM TpPH BBIMOJIHEHUW 33JaHUM, BBIMOJHSIET
TeIBHON 3aJaHUEe TMpU TMOJACKAa3Ke IpernojaBaress, 3aTpyaHsercs B (QOpMYIUPOBKE
BBIBOJIOB
2 He croco0eH MPaBUIILHO BBIIOJIHUTH 3aJJaHKe
«HEYJIOBJIETBO
PUTEIHLHO»

7.3. KoHTpoJibHBbIE 3aJaHUsI M HHbIe MATEpPHAJbl, He00XOAUMBIE [JISl OLEHKHU
pe3yJabTaTOB 00y4eHHs MO JUCHUILTHHE (MOAYJII0)

Tema 1. IIpenmer u 32124 TeXHHYECKOI TePMOAUHAMHUKH

1. Bonpocwt 015 cobecedosanusn
1) [IpeaMeT TEXHUYECKON TEPMOJUHAMUKH U €€ TEOPETUICCKUE OCHOBBI.
2) Poub 3ydaeMoil TUCIUILIMHBI, €€ CBSI3b CO CMEYKHBIMH AUCIUILIMHAMH.
3) Ucropuyeckoe pa3BUTHE U aKTyaJIbHBIC TPOOJIEMbI IPOMBIILICHHON TEIJIOTEXHUKH B CBSI3U C
HAyYHO-TEXHHUYECKUM MPOrPeccoM B He(PTEXUMUUECKON IPOMBIIIIIEHHOCTH.
4) TepMoarHAMHYECKAsl CHCTEMA.
5) ITapameTpsl COCTOSIHUS pabOYEro Teaa U SIUHUIIBI KX H3MEPEHHUSL.
6) MaeanbHblii ra3, ypaBHECHUE COCTOSHUS UACAIBHOIO ras3a.
7) T'a3oBast mocTosiHHAs U €€ PU3MUYESCKUN CMBICIT.
8) T'azoBbie cMecH, COCOOBI 3aaHus, ONpPE/ICICHIE ra30BOM MOCTOSIHHOM M MOJISIPHOW MacChl
CMECH.
9) PeaybHblil ra3. YpaBHEHHUS COCTOSIHUS PEaIbHOTO Ta3a.
10) TemnoémkocTh paboyero Tea: MaccoBasi, 00bEMHas, MOJIbHAS.
11) TemnoémKOCTb, Kak (GYHKIIHS IpoIiecca.
12) M3oxopHast 1 ©300apHas TEIIOEMKOCTD, CBSI3b MEXK/y HIUMH.
13) 3aBHCHUMOCTb TEIFIOEMKOCTH OT TEMIIEPATyphl.
14) VictiHHAS U CPEIHSS TEIIOEMKOCTb.
15) Tero€MKOCTh CMECH Ta30B.

Tema 2. IlepBblii 3aKkoH TepMoaAnHAMUKH. TepMoguHaMUYecKUe MPOIECChI

1. Bonpocwt ona cobecedosanus
1) DHepreTUYecKHe XapaKTePUCTUKH TEPMOJAMHAMHYECKAX CHCTEM: TEIUIOTa, paboTa,
BHYTPEHHSIS1 DHEPTUs, SHTAIIBITHUS.
2) TonsaTue GpyHKIMH poriecca U GYHKIUU COCTOSHHUSL.
3) DKBHUBAJICHTHOCTh TEIJIOTHI U Pa0OTBHI.
4) CyuHocTh ¥ ypaBHEHHE TIEPBOTO 3aKOHA TEPMOIMHAMHKH.
5) PaBHOBeCHbBIC TEPMOJMHAMUYECKHE TPOIIECCHI U HX 00PATUMOCTb.
6) I'paduueckoe N300paKEHUE MPOIIECCOB.
7) MexaHmnueckas ¥ TEIIOBast AUArPaMMBIL.
8) INonmuTpomHbie MPOIECChl, MX HCCIeA0oBaHHE W rpaduyeckoe H300pakeHHe B paboueit
arpaMmme.
9) DHepreTUYeCKUe XapaKTEPUCTHKH TOJTUTPOITHBIX MPOIIECCOB.

2. Ilpakmuueckoe 3a0anue
1) BonsiHo# map aamabaTHO pacIIupseTcs B TypOWHE NMPU YMEHBIICHUU YICIbHOU SHTAIBITUH
nmapa 1220 x/Dx/kr. Onpenenuts pacxojl mapa Ha TyYpOMHY, €CIIM BHYTPEHHSS MOIIHOCTH €€
cocrapiusier 104 MBT. lI3MeHeHneM KuHETHUECKON SHEpIruM rapa npeHeopeus. (85 Kr/cek)
2) B mapoBoxsiHOW mojorpeBarenb MOCTYMalT 24 Kr/cek BOJIbI NMPH HAYalbHON TeMIlepaType
45°C u 1,18 Kr/cek rperoliero mapa Npu yMEHBIIEHUH YAEIBHOW SHTAIBIMU TPEIONIEH CpejIbl
2300 x/x/kr. OnpenenuTs KOHEUHYIO TEMIIEpaTypy HarpeBaeMoil BoJbl U TEIIOBYIO MOIIIHOCTh
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noxorpeatens. [lpunare, uyro mna Boasl AhB=cBAtB. Temmoobmenom moporpeBaTens ¢
OKpysKaroliel cpenoit nperedpeus. (72°C; 2700 kBr)

3) OmpenenuTh 4YacoBOW pacxoj TOIUIMBA, HEOOXOAMUMOTO it pabOThl MApOBOM TYPOHMHBI
mourHocThio 500 kBT, ecn TemnmorBopHOocTh ToruBa 30000 xJDx/kr, K.ai.a. ycraHOBKU 20%.
(300 kr)

4) 10 kr BO3ayxa npu HavanbHOU Temmeparype 0°C M3MEHSIOT CBOE COCTOSHME JI0 KOHEYHOM
temneparypsl 300°C. Omnpenenursh M3MEHEHHE BHYTPEHHEH DHEPIMH BO3JyXa, CUYMTas €ro
uJeaNbHBIM razoM. (2242 kJx)

5) B kotenpHOM 3jekTpocTaHmmu 3a 10 9 paborel coxokeHo 100 T KaMEHHOIro yriisg C
teroTBopHOCTBI0 28000 kJDK/Kr. Ompenenuts MOITHOCTh 3JIEKTPOCTAHIUHM, €CIH K.ILJ.
cranuu 20%. (115555 kBT)

6) Bo3ayx, umeronumii HauanpHble mapameTpsl p=10 6ap, V=0,4 M n t=127°C, HarpeBaeTcs pu
IOCTOSHHOM 00BbeMe 110 TeMreparyphl 327°C. Onpenenurs Maccy BO31yXa, KOHEYHOE JaBJI€HHE
Y KOJIMYECTBO MOJABOJUMON TEIUIOTHL. (3,5 Kr; 15 6ap; 527 kJIx)

7) CmemmMBaeTcs BO3AyX IBYX IIOTOKOB: XOIOAHBIA ¢ Temmeparypoir 10°C u ropsumii ¢
temneparypoii  1000°C; cmech mmeer temmeparypy 100°C. Onpenenuts MacCOBBIE IOJH
XOJIOJIHOTO M TOpSYero BO3/yXa, CUMTas JABJIEHUE XOJIOJHOIO, TOPSIYErO0 M CMECH BO31yXa
oauHakoBbIM. (0,912 u 0,088)

8) Ilpu mocrosinHOM AaBieHuH K 1 Kr Bo3ayxa moaBogutcs 5000 xJDk/kr termmorel. Haiitu
KOHEYHYIO TEMIIEpATypy, eciu HadanbHas 20°C. (500°C)

9) [yis ompenenceHus: TEIJIOTHI CrOPAHUS TOIUIMBA B KAJIOPUMETPUYECKOW OOoMOe mpUMEHseTCs
Kkuciopos u3 6amiona ooremom 0,006 M npu abcomtoTHOM naBienun 120 Oap u Temmeparype
300 K. Omnpenenuth, Ha CKOJIBKO 3apsiIOB XBAaTUT KUCIOpoja, eciu oobem 6oMO 0,0004 M3, a
abcoMoTHOE AaBiieHue Kuciaopoaa B 6ombe 22 6ap mpu temmeparype 300 K. (67)

10)  OmnpenenuTh ra30BYyI0 MOCTOSHHYIO, TUIOTHOCTh M NMAapIUaIbHbBIC JABJICHUS IS CMECH,
cocrosimeid 3 20 MaccoBbIX JOJ€H BO3AyXa M OAHOM MAacCOBOWM JOJNH CBETHJIBHOTO Trasa.
[TnoTHOCTH cBeTMiBbHOIO Tasza npu temmneparype 273 K u gaBnenun 101325 /M paBHa 0,52
Kr/ne. (306,3 Ix/(xkr*K); 1,21 kr/v>; 90100 u/m? u 11225 H/MZ)

11) 2 xr Bo3ayxa MpH MOCTOSHHOM a0COJIOTHOM JaBjieHuu B 2 O6ap u temmeparype 2800 K
pacumpsiercs 10 KoHe4HOoM Temmeparypsl 423 K. OnpenenuTh KOHEUHBIH O0BbEM BO3yXa,
KOJIMYECTBO IMO/IBEIEHHOM TEII0ThI, padoTy pacuupenus. (2,54 m®; 277 kJIx; 79,2 k/1x)

12) 12 kr Bo3ayxa mpu abCOJIIOTHOM JaBiieHuH B 6 O6ap u temneparype 300 K pacumpsirorest
IpU TOCTOSIHHOM TemIepaType, Ipu 3ToM o0beM yBenuuuBaerca B 4 pasa. Omnpenenutb
HayalbHble M KOHEYHbIC MapaMeTpbl BO3yXa, KOJMYECTBO IOJBEJCHHOH TENJOThl U paboTy
pacumpenus. (1,725 m%; 6,9 M%; 1,5 6ap; 1450 kJIx; 1450 kJx)

Tema 3. Bropoii 3aK0H TepMOIMHAMHKHU

1. Bonpocwt 0na cobecedosanusn
1) CymHoCTh BTOPOTO 3aKOHA TEPMOJUHAMUKH U €ro pasnudunbie Gopmynuposku (Kimaysuyca,
Tomcona, bonsiimana, [1nanka).
2) OO01I¥e NONT0KEHHS TEOPUH [IUKIIOB.
3) Luxuisl psiMbie U 0OpaTHEIE.
4) TepMUYECKHIA K.1I.]T, XOJOIUILHBIN U OTOMUTEIBHBIA KO (PHUIIUCHTBI.
5) Hukn Kapro, narerpan Knaysuyca.
6) DHTpomus - mapaMeTp COCTOSIHUSA, €€ PU3MISCKUN CMBICII, U3MEHEHHUE B MPOIIECCaX.
7) TemnnoBasi tuarpamma.

2. Ilpakmuueckoe 3a0anue
1) BonsiHo# map aamabaTHO pacIIupseTcs B TYpOMHE NMPU YMEHBIICHUH YISIbHON SHTAIBIHN
napa 1220 x/[x/kr. BayTpenHsst MomHocTh TypOuHnsl coctasiser 104 MBrT, a st mapa As=0,78
k/x/(xr*K). Onpenenuth moTepu 3KCepru M K.IL.J. mpouecca. V3MeHeHneM KHHeTH4ecKOn
sHepruu napa mnpenedpeus. (19 MBT; 0,85)
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2) Paccuntath  XapaKTEPUCTHKH  TEPMOJAMHAMHYCCKOW  3(PPEKTHBHOCTH  MapOBOISHOTO
nojorpeBatesis ¢ TeroBoi MomHocTeio 2700 kBT, B KoTOpHIi noctynaioT 24 Kr/cek BOAbI IpU
HauvanpHOU Temreparype 450C u HarpeBaeTcsi 10 TeMIlepaTyphbl 72°C, ecinu 10 MIPOEKTHOMY
PEKMMY HaMEUEHO MCIOJIb30BaHUE IPEIOIIEro BOASIHOIO napa npu p=70 ki/m? (D=1,18 kr/cex,
Ah=2300 x/x/kr u As=6,30 x/[x/(xr*K)), a nmpu HapyIIeHHOM PEKHUME 0Ka3aIoCh p/=330 KM/M2
(D/=1,24 kr/cex, Ah'=2180 kJx/kr 1 As=5,30 k/[x/(kr*K)). (210 kBt u 450 xBT; 0,63 u 0,44;
240 xBT; 700 xr)

3) PaccunTarh TepMOAMHAMHYECKHE XAPAKTEPUCTHKH TOILIMBHOW HICAIbHOW TEIIOCUIIOBOM
YCTaHOBKM, paloTaromiel Mo KBAa3HUCTATUYECKOMY IMKIY MpPH CPEAHETEPMOJUHAMHYECKUX
temmneparypax pabouero tena Ti;n=600 K m Tyn=330 K, ecnmu mns ropsidero HMCTOYHUKA
T:m=1800 K, a TemioBoi moTok mpu cropanuu TormBa coctaBisier Q=240 MBT. (94 MBT;
0,45)

4) Bosayx B NMPOTHBOTOYHOM TEILIOOOMEHHHKE Harpeaercst ot Temmeparypsi 40°C, a rasel
oxnaxnatorcst ot 450°C o 200°C. TeruioBbie MOTEePH TEIUIOOOMEHHHKA COCTaBISIIOT 20% OT
TEIUIOTHI, OT/IaBaeMoil razoM. OnpeaenuTs NoTepro padboTocnocoOHOCTH Ha 1 KT IpOXOASIIEro
rasa BCJIEJCTBHE HEOOpaTHMMOro TeriooOMeHa. 1'a3 M BO3AyX CUMTATh HICATbHBIMU Ta3aMH,
o0janaoMy CBOMCTBaMU BO3ayXa. TemIoeMKOCTh BO3AyXa U ra3oB CUUTAaTh BEIMYMHAMU
noctossHHbIMU. TemmepaTypa okpyskatomieit cpesl paBHa 25 C. (71 k/x/kr)

5) Omnpenenuth pabOTOCIIOCOOHOCTD (KCEpru0) 1 Kr Bo3ayxa, HAXOAIIErOCs IO IaBJICHUEM
4,0 Ma/M® w40 06ap M MMEIOUIEro TeMIeparypy 500°C. Temmneparypa u JaBlleHHE
okpyxatomeii cpeast 27°C u 1 Gap. 3ajgady pelNTh TPH MOCTOSHHOM M MEPEMEHHOl
teroemMKkocTsax. (310,0 xJx/kxr; 317,0 kJx/kr)

6) Kakoe KOJMYeCTBO TEIUIOTHI HEOOXOMMMO 3aTpaTHTh, YTOOBI B IMOJUTPOITHOM IMIpOIecce
Harpeth 5 kr Bo3ayxa oT 300 K mpu nmasnenum 4 6ap mo 1000 K mpu nmaBnenuu 10 OGap.
Temnmoemkocts Bo3ayxa 1 k/[x/(kr*K). (2738 xIx)

7) OnpenenuTh CPeIHEUHTEIPAIBHYI0 M CpelHeapH(PMETHUSCKYI0 TEMIIepaTypbl rasa B
MOJIMTPOITHOM TIpoliecce, eciin HadanbHas temreparypa 800 K, a koneunas 2000 K. (1400 K;
1315 K)

Tema 4. OcHOBBI TEPMOIMHAMHUYECKOI0 AHAJIH3A TEIVIOBBIX POLECCOB H YCTAHOBOK
1. Bonpocwt 0na cobecedosanusn
1) 3aKOHBI TEPMOAMHAMHUKH AJISI OTKPBITBIX CHCTEM.
2) OCHOBHbBIC YPaBHEHUS TEPMOJMHAMHUKH Ia30BOr0O TOTOKA.
3) Pacronaraemasi paboTta moTOKa.
4) AnnabaTHOE UCTEUCHHE, KPUTHYECKask CKOPOCTh M MAKCHUMAIIbHBIN PacXo/1 UICaIbHOTO rasa.
5) HcredeHne KanembHBIX KHUIKOCTEH, ITAPOB U ra30B ¢ YYETOM TPCHUSL.
6) Pabounii mporiecc uaeaabHOroO MOPITHEBOIO KOMIIPECCOpa U M300pakeHHE €ro B TEIIOBOH U
paboueil tuarpamMmax.
7) Omnpenenenue MOTPEOIAEMON MOIIIHOCTH KOMITPECCOPa.

2. Komnnexkm 3a0anuii 015 KOHMPOIbHOU Padonbl

1. Hayka, usyuatomiast METOJpl MOJIy4YEeHUs], TpeoOpa3oBaHus, NepeJaud U HCIONb30BaHUs
TEIUIOTHI, @ TAaK)K€ MPHUHIMIBI JEHCTBUSI M KOHCTPYKTHBHEE OCOOEHHOCTH TEIJIOBBIX MAIlWH,
arrapaToB U YCTPOWCTB, HA3bIBAETCS

2.  «OOpatuMblie TIPOIECCHl B3aWMMONPEOOpa30BaHUs Telia B pabOTy B H30JIMPOBAHHOMN

cHcTeMe 0e3 KOMIICHCAlIMU HEOCYIICCTBHUMBI» - O3TO YCIIOBUC

3. Tlpomecc, I KOTOPOTO BCE MPOMEKYTOUHBIE COCTOSHUS PABHOBECHBI, T.€. OCCKOHEYHO
3aMEJUIEHHBIA, C BBIPABHMBAaHUEM CBOMCTB BO BCEM Macce Tella W TpPU  OTCYTCTBUHU
JUCCUTIATUBHBIX SIBICHUM, HAa3bIBACTCS
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4. Ilepemawa  »HepruM B pe3ynbTaT€  MAaKpPOCKOIMYECKOrO,  YIOPSAIOUYEHHOTO,
HaIpaBJIEHHOTO JABM)KEHHS HAa3bIBACTCS

5. Tlorepu B mporiecce TeII000MEHa € TOPSYUM UCTOYHUKOM OIPEEIIAIOTCS KakK:

6. dusnyeckue BCJIIMYMHBI, 3HAYCHHUA KOTOPBIX OAHO3HAYHO OIPEACTIAIOTCA COCTOAHUEM
CUCTCMbI U HC 3aBHUCAT OT TOr0, MO KaKOMY «IIyTH» CHUCTEMaA IIpUllJIa B OAHHOC COCTOSIHHUC,
Ha3bIBAOTCA

7. Kakas U3 JaHHBIX BEJIWYUH HE SABJISETCSI OCHOBHBIM MapaMETPOM TEPMOANHAMUYECKOTO
COCTOSIHUS: yJENbHBIA 00beM; aOCONIOTHAS TEMIIEpaTypa; JaBjieHUE; dHeprusi? (MOoI4epKHUTE

HYKHOE)

8. B kBa3ucraruueckoM M300apHOM IPOLECCE KOJIMYECTBO TEIUIA  YHCIEHHO
paBHO

9. YacTe moJaHOro 3amaca OHCPIrun TCpMOI[HHaMH‘{CCKOﬁ CHUCTCMBbI, KOTOpasd HC CBA3aHa C
MOJIOKCHHUEM CHCTCMBI B I10JIC BHCHIHUX CHJI U €€ IBHXXCHHECM OTHOCHUTCIIBHO TCI 0pr>1<afomeﬁ
CpCa, HAa3bIBACTCA

10. Tlorepu B mporecce TeII000OMEHa C XOJI0JHBIM HCTOYHUKOM ONPEACISIOTCS (hOPMYIION:

11. Ilpu nDoxaBoje TEIJIOTHI DSHTPONUS CUCTEMBbI: YyOBIBae€T; BO3pacTaeT; OCTaeTcs
HEW3MEHHOW; paBHa HYJIIO. (TOIUYEPKHUTE HYKHOE)

12. Kak mpousBeneHHE MOTEHIMATa TEPMHUYECKOTO B3aUMOJCHCTBHUS (TeMIIepaTyphl) Ha
M3MEHEHUE KOOPIMHATHI TEPMUUYECKOTO COCTOSIHUS (PHTPOIUH) OTPEILISICTCS

13. Yactb sHEpropecypca yCTaHOBKH, CIIOCOOHAS K TIPe0Opa30BaHUIO B MOJIC3HYIO PaboTy U
B JIpPYTH€ BHUJIbI SHEPTOPECYpPCOB MPU OOpPATUMOM MPOTEKAHUU TPOllecca M B3aUMOACHCTBUU
YCTaHOBKHU C OKPYXAIOLIEH CPeIoH, Ha3bIBACTCA

14. TIlpupameHue BHEUIHEW KHHETUYECKOW OSHEPrMM Ta3a IpPHU €ro IepeMelleHun
Ha3bIBAETCS

15. Dkceprus noToka Tera onpeaensiercs: GopMymon:

16. TIlapameTpoM COCTOSIHWSI HE SIBIISICTCS. OSHTAIBINS; BHYTPEHHSSI JSHEPTHs; TEIUIOTa,
SHTpONHUS. (MOTYEPKHUTE HYKHOE)

17. B KBa3uCTaTMUYECKOM M30XOPHOM IIpollecce KOJIMYECTBO TeIla  YUCIEHHO
paBHO

18. TlapameTpsl COCTOSIHUS, HE 3aBUCSIINE OT MACChl CHCTEMbI, HA3BIBAIOTCS

19. JIns HeoOpaTUMBIX MPOLIECCOB SHTPOIUS

20. Ameprus moToka Teria onpenensiercs Gopmyoun:

21. «B wu301MpOBaHHOM cHUCTEME Nepexoja TeIula OT XOJOJHOrO Telda K TeIoMy
HEBO3MOXKEH 0€3 KOMIEHCAIUN» - 3TO (POPMYIHPOBKA

22. COBOKYIMHOCTh MaKpOCKOIMYECKUX TeJ, OOMEHHUBAIOIINXCS dHEPTUEH Opyr ¢ APYroM U
OKpYKaroIle Cpeou, - 3TO
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23. OTHOIICHHWE KOJIWYECTBA TEIUIOTHl B OECKOHEYHO MAaJOM TEPMOAMHAMHYECKOM
MpoIecce K M3MEHEHUIO TEMIIEPaTyphl B TOM K€ TPOIECCE — 3TO

O |, @
24. VYpaBHeHHe AS’= - _— + T =0  saBusercs  OCHOBHEIM  YCIOBHEM
rm @

OCYILIECTBIICHUS

25. XapakTepuCTUKOW XOJOUIBHON YCTAHOBKH SBIISICTCS

26. TloTepu sKcepruu B MPOIECCE CTOPAHUS TOIIUBA ONPEACTSIOTCS U3 COOTHOIICHUSI:

27. TlpenenpHas 3 PEKTUBHOCTD JeicTBUS TEIJIOMEXaHUUECKON YCTaHOBKHU
OIIpEIEISIeT S

28. Tlotepu sKceprum it 0OpaTUMBIX MTPOIIECCOB

Tema 5. OCHOBBI TENJIOTEXHUKH.
Hukanyeckue mpoueccsl Npeodpa3oBaHus TEIJIOTHI B padoTy
1. Bonpocwt 014 cobecedosanusn
1) Huxer nopurHeBbix JIBC (OtTo0, dusens, Tpunkiepa).
2) llukiibl  Ta30TYpOMHHBIX M MApOCHJIOBBIX YCTaHOBOK (umki PeHkwHa, maporasoBas
YCTaHOBKA).
3) XonoauipHbIC MAIIUHBI (BO3IYIIIHAS, TAPOKOMIIPECCOPHAs).
4) OCHOBHbBIC TOMYIICHUS U MPHHIUIBI pacuéTa; n300pakeHUe IIMKIOB B paboUei M TEIIOBOM
JTUarpammax.
5) Ananus pa3IMYHBIX rpym BBICOKOTEMIIEPATYPHBIX TEIUIOBBIICTISIONINX u
TETUIONCIIONB3YIOIINX YCTaHOBOK

2. Komnnexkm 3adanuii 011 KOHMPOIAbHOU padoOmul
Bapuanm 1
1. PryrHblil BakyyMMeTp, IPUCOEAMHEHHBIN K KOHAEHCATOpY, MOKa3biBaeT paspexkenue 303

MM PT.CT. IIpH TEMIIEpaType 0°C. ATMochepHOe naBiieHHe MO0 PTYTHOMY OapoMeTpy 552 MM
pT.CT. mpu TOH ke Temmeparype. OmnpenenuTh aOCOITIOTHOE [aBIE€HHE B KOHAEHCATOpE.
JlaBneHue BbIpa3uTh B Oapax.

2.  OmnpenenuTh 4acoBOW pacxoj TOIUIMBA, HEOOXOAMMOIo JUIisl paOoThl MapoBOW TYpOMHBI
MotHocThio 350 kBT, ecu TerutorBopHOCTH TotumBa 23500 kJ[K/KT, K.11.1. ycTaHOBKH 40%.

3. PaccunraTh TEpMOAMHAMUYECKHE XAPAKTEPUCTHKH TOTUTUBHOW HACATHHON TEIJIOCHIOBOM
YCTaHOBKM, paloTaromie Mo KBa3HUCTATUYECKOMY IUKIY IpPH CpPeAHETEPMOIUHAMUYECKUX
temneparypax pabouero tena Tim=500 K u Ton=240 K, ecnu ans ropsuero MCTOYHUKA
Tim=2100 K, a TerioBoii MOTOK MPH CrOpaHUU TOIUTUBA cocTaBisier Q=420 MBT.

Bapuanm 2.
1. Omnpenenuts paboTOCIOCOOHOCTH (3KCEPTUI0) 1 KI BO3AyXa, HAXOAAILIETOCs MO/ JaBJICHUEM

300 KH/M® B HMEIOIEro TEeMIIepaTypy 350°C. TemmepaTypa U JaBieHUE OKpPYXKArOLIEH Cpelbl
22°C u 1 Gap. 3azady pemuTh IPH MOCTOSHHOM TEIIOEMKOCTH.

2. OmnpenenuTh aOCOJIIOTHOE JaBJIEHUE T'a3a B COCYJE, €CIH MOKa3aHUEe PTYTHOTO MaHOMETpa
paBHo 520 MM pT.cT., a mokazanue Oapomerpa 900 MM pT.cT. 006a mpudopa HaXOAATCS TNPH
temneparype 0°C. J[aBieHue BoIpasuTh B Gapax.

3. B korenpHOW »snekTpocTaHuuM 3a 8§ 4 paboThl coxxkeHo 70 T KaMEHHOro yris ¢
TermoTBOpHOCTRIO 32000 k/[x/kr. OmnpenenuTh MOIIHOCTH JJIEKTPOCTAHIIUU, €CIU  K.ILJ.
craaimu 40%.
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Bapuanm 3.
1. Paccumtarh XapakTEepUCTUKH TEPMOJWHAMUYECKOW 3(PPEKTUBHOCTH MAPOBOJSHOTO

mojorpeBaTeltsi ¢ TeroBoi MontHoCcThio 3200 kBT, B KOTOpHIH mocTymaroT 20 Kr/cek BOJbI IPH
HavyanpHoi Temmeparype 35°C u mHarpesaercs 1m0 Temmeparypbl 77°C, eciu 1O IPOEKTHOMY
PEXKMMy HAMEUYEHO HCIIONB30BAHKE TPEIOIEro BOASHOrO mapa mpi p=55 ku/m’ (D=1,35 kr/cek,
Ah=2450 xJx/xr u As=5,80 k/[x/(kr*K)), a nmpu HapyIIeHHOM peXUME OKa3aI0Ch p/=270 KH/M?
(D'=1,50 kr/cex, Ah'=2130 xJix/kr u As=4,70 kJx/(kr*K)).

2. Kakoe KOIMYECTBO TEMJIOTHI HEOOXOAUMO 3aTPaTUTh, YTOOBI B MOJUTPOITHOM IMpoIiecce
Harpetb 7 Kr Bo3ayxa oT 350 K mpu maBmenum 5 Gap mo 800 K mpu nmaBmenum 7 Oap.
TennoemkocTs Bo3ayxa 1 kJ[x/(kr*K).

3. Ompenenuth yaenbHBIM 00BEM U IJIOTHOCTh BO3/yXa, €CIM €ro Macca 75,36 Kr 3aHUMaeT
0GbeM 55 M°.

Bapuaum 4.

1. 7 kr Bo3ayxa npu HadanbHOM Temmneparype 10°C M3MEHSIOT CBOE COCTOSHME [0 KOHEUHOU
temreparypbl 250°C. Omnpenenuth W3MEHEHHE BHYTPEHHEHW OHEPIMH BO3JyXa, CUMTas €ro
U7eabHBIM ra30M.

2. Bo3ayx B mpOTHBOTOYHOM TEIJIOOOMEHHHUKE HArpeBaeTcsi OT TEeMIIEpaTypbl 30°C, a rasbl
oxnaxpatorest or 500°C go 180°C. Temnosbie MOTEPU TEIIOOOMEHHHMKA COCTaBISIOT 25% OT
TEIUIOTHI, OT/IaBaeMoil razoM. OmpeneNuTh moTepro paboToCOCOOHOCTH Ha 1 KT IPOXOSIIEro
raza BCJIEACTBHE HEOOpaTUMOro TeruiooomeHa. ['a3 m BO3[yX cuMTaTh WIACATHHBIMH Ta3aMH,
00JIaJatoMMUA CBOMCTBaMH BO3/lyXa. TeIIOEMKOCTh BO3/JyXa U Tra30B CUHTATh BEJIMYMHAMU
MOCTOSTHHBIMU. TemmepaTypa OKpysKarolei cpeibl paBHa 22°C.

3. B 6amnone oobsemom 0,32 M COJICP’KUTCS BO3JIYX MPHU aOCOTIOTHOM JIaBJICHUU 5%10° w/m® u
temreparype 75°C. Onpenenurs KOHEUYHOE JABJIEHHE U KOJMYECTBO TEILIOTHI IPH MOBBILIECHAM
TemIeparypsl Bozayxa g0 200°C.

Tema 6. IlapoBbie nBuraTe u. J{BUrare/in BHyTpeHHEro CropaHusi.
Xo0JI0IWIbHbIE YCTAHOBKH
1. Bonpocwt ona cobecedosanus
1) PaGouee Teno B MapOBBIX JBUTATEISX.
2) Pabota TemIoBOro MOPIIHEBOrO JBUIATEIS.
3) Iluka mapoBOro JBUTATEIS.
4) Pa6ouee Teno B JIBC.
5) Kapo6roparopusie JIBC.
6) Husenbusie JIBC.
7) Tlpunnun pabots! nopuraesoro JIBC.
8) /[IBurarenu ¢ BHyTPSHHUM CMECe0Opa30BaHUEM.
9) Iuxa JIBC.
10) PaGouee Ten0 B XOIOAMIBHBIX YCTAHOBKAX.
11) XonoauIbHbIC ITUKIIBL.

2. Ilepeuens OucKyccuoHHbIX mem 071 Kpy2i020 CmoJia
1) OmnpexneneHne 4acOBOTO pacxo/ia TOILTNBA, HEOOXOAUMOTO il pabOTHI MapOBOM TYpOUHBI.

3. Komnnexkm 3aoanuii 013 KOHmMpoabHOU padomol
Bapuanm 1
1. Tomnuso. PaGouas, cyxas u roproyasi Macchl TOILJIMBA.
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Knaccudukanus npurareneid BHyTpEHHETO CrOPaHHUS.
BogomnoaroroButenbHbIE YCTPONCTBA KOTEIBHBIX YCTAaHOBOK.
[IpsAMOTOYHBIE KOTJIBL.

Y CTpOoUCTBO KOTEJIBHON YCTAHOBKH.

© ks wnN

Huxn Cabats.

Bapuanm 2
O6beM Bo3yxa, HEOOXOAUMBIH JIJISl CKUTaHMSI TOTUIMBA.

Krnaccudukanus KOTIoB.

30I10- ¥ IIJJAKOYIATIEHUE B KOTEIbHBIX YCTAHOBKAX.
bapabaHHbIe KOTJIBI.

OnHocrynenyarast mapoBas TypOuHa.

ok wbnE

Hukn Juzens.

Bapuanm 3
Koaddunment n3bbiTka Bo3ayxa. Macca 1 00beM JbIMOBBIX T'a30B.

Hcnonb3oBaHne OTOPOCHOTO TeIla Ha HEPTEXMMUYECKHX KOMOMHATaX.
TAroxyTseBbIE YCTPOMCTBA KOTEIBHBIX YCTAHOBOK.

KomOnHupoBaHHbBIE KOTIIBI.

YeTbIpeXTaKTHBIA KapOIOPATOPHBII IBUraTeNlb BHYTPEHHETO CTOPAHHUSL.
Huxn Otro.

o gk wnE

Bapuaum 4
TennoBoii Gananc KOTEIBHON YCTAaHOBKH.

OcHOBHBIE CIIOCOOBI CKUT'AHUS TOILUIMBA.

[TapoBeie nBUraTeny.

JIpIMOrapHbI€ KOTJIBL.

JIByXTaKTHBIM KapOIOpPaTOPHBII IBUraTellb BHYTPEHHETO CTOPaHUS.

o gk whE

[ukn PenkuHa.

Bapuanm 5
TeruioBoe HampsiKEHUE TOIIOYHOTO IIpocTpaHcTBa. I nomans 3epkana ropeHus.

Knaccugukanus KoTelnbHbIX YCTaHOBOK.
JIBUTaTETN BHYTPEHHETO CTOPaHUsI.
XKapoTpyOHble KOTIIBI.

JIBurarenu ¢ BHyTPEHHUM CMeCe00pa30BaHUEM.
[uxn Kapno.

o gk whE

Taﬁ.lmua 9. HpI/IMepbl OLCHOYHBIX CPEACTB C KIIIYaMHU MIPaBUJIILHBIX OTBETOB

. Bpewms
Ne [IpaBunbHBII
Tun 3amanus dopMynHMpoBKa 3aaHus BBIITOJTHEHHUS
n/n OTBET
(B MuHyTaXx)

Koo u naumenoeanue nposepsaemoit Komnemenyuu

[1K-3 Cnoco0OeH NpoBOAUTH SKCHEPUMEHTAIbHbIE U PACUYETHO-TEOPETHUECKUE pPadOTHI O
3aJJaHHOW TeMe B BHIOpAaHHOW O0JACTH XUMHH, XUMHYECKOM TEXHOJIOTUHM WM CMEXHBIX C
XUMUEH HayKax

1. | 3amanue 3akpeiToro | Hayka, u3ydaromass METOIbI r 1
THIIA MOJTy4eHUs,
npeoOpa3oBaHusi, Tepeaadn
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/o

Tun 3aganusa

DopMynHMpoOBKa 3a1aHus

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

U UCIOJB30BaHUS TEIUIOTHI,
a TaKkKe MPUHIIUIIBI
JIEUCTBUSA u
KOHCTPYKTUBHBIE
0COOEHHOCTH TETLJIOBBIX
MaIlIVH, anmnaparoB u
YCTPOMCTB, HA3bIBACTCS

a) (dbuznyeckas
TEPMOIUHAMUKA

0) XUMUYECKas
TEPMOIMHAMUKA

B) TEXHUYECKas
TEPMOIUHAMUKA

I') TEIUIOTEXHUKA

Yactp 3HEpropecypca
YCTaHOBKH, crocoOHas K
npeoOpa30BaHUIO B
MOJIe3HYI0 paboTy U B
opyrue BH/IBI
HHEPropecypcoB npu
o0paTuMoM IPOTEKaHUU
mporecca u
B3aMIMOJICHICTBUH yCTAaHOBKHU
C OKpyXKarolled cpeou,
HA3bIBACTCS

a) Ko3(h(PHUIMEHT TOJIE3HOTO
JIEUCTBUA

0) TEIJIOMEX aHHUCCKH I
KO3 UIIUEHT

B) DKCEpPrus

T) aHeprus

IIpupaiuenue BHEIIIHEU
KMHETUYECKON SHEpPruu rasa
Opd  €ro  IepeMelleHuu
Ha3bIBACTCS

a) pacrosaraeMoi paboToii
0) KOJWUYECTBO TEIJIOTHl B
3JIEMEHTApPHOM IIpoLiecce

B) SHTpoONHUEN

T') SHTAIbIUEH

[IpenenvHas
3pPEKTUBHOCTh  JACUCTBUS
TETIOMEXAHUYECKOM
YCTaHOBKH ONPEIENIETCA

a) MUHUMAJIbHON IOJIE3HON
paboToii M MUHUMAJIBHBIM
3HaYEHUEM
TEIIOMEXaHUYECKOTO
kor(dumenHTa
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/o

Tun 3aganusa

DopMynHMpoOBKa 3a1aHus

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

0) MHUHUMaJILHOW MOJIE3HOU
paboToif M MaKCHUMAaJbHBIM
3HAYEHUEM
TEIIOMEXaHUYECKOTO

ko3P dunreHTa

B) MaKCHUMaJIbHOW TOJIC3HOM
paboToi U MUHUMAJIbHBIM
3HaYCHUEM
TEIIOMEXaHUYECKOT O
koa(durmenta

I') MakCUMaJIbHOM MOJIE3HOM
paboToif M MaKCHUMAaJbHBIM
3HAYEHUEM
TEIIOMEXaHUYECKOTO
KodpdunrenTa

3aganue
OTKPBITOTO TUTIA

Onumure pa60Ty TCIIJIOBOI'O
IMOPIIHEBOI'0 ABUTaTCIIA

B ympomennoMm Buue

paboTy  TEmIOBOTO
HOPILHEBOTO

JIBUTATEIS MO>KHO
IpeACTaBUTh

CIICAYIOIIAM

obpazom. OT Kakoro-
ambo MCTOYHUKA
Teria c
TEMIIEpaTypON BbILIE
TeMIIepaTyphl

OKpY>Karolle Cpeisl
K pabGouemy Temy
MOJIBOJIUTCSL  TETLIO.
IIpu »sToM pabouee
TEIO  pacUINpseTcs,
JIABUT Ha MOPILEHb U,
MpeoI0NIeBast

HPUIOKEHHYIO K
MOPIITHIO CHITY,

cosepiaeT pabdory. C
MIPUXOJIOM TOPLIHS B
KpaliHee II0JIOXKCHUE

pacimpenue
pabouero Tena
3aKaHYMBACTCSI.

YrtoOb1 JIBUTATEITh

paborai, He00X0IUMO
MOpIIEHh TPUBECTH B

MIepBOHAYATBHOE
MOJIOKEHHUE, a
pabouee  TenO B
MepBOHAYAIBHOE

cocrosguue. [Ipu atom

45
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/o

Tun 3aganusa

DopMynHMpoOBKa 3a1aHus

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

gacTe paboThl Oyzaer
3aTpadyeHa Ha C)KaTue
pabouero Tena.
Paznocth pabort
pacumpeHue u
cKaTug  ompeaenser
BEJIMYMHY TOJIE3HOU
paboTel  ABHUTraTeNs,
KOTOpasi MOXXET ObITh
UCIIONb30BaHa  JUIS
MIPUBEACHUS B
JNIEUCTBUE MAIlIHUH.

I'ne MPOUCXOAUT
npeoOpa3oBaHUE DHEPTUU B
JABC?

B JBUTATEIIIX
BHYTPEHHETO
Cropanus (ABC)
npeobpazoBaHue
TEIJIOBOM JHEPrUU B
MEXaHUYECKYIO
OCYIIECTBIISIETCS B
paboueit Kamepe,
HaxoIAIIENHCsd BHYTPHU
caMOro  JBUraTens.
PaGounm Tenom B
JABC cayxar rassi,
MoJIy4aeMbie npu
CrOpaHUU  KUJKOTO
WM Ta3000pa3HOTO
TOIUINBA.

2-3

[IpuBenuTe XapakKTEPUCTUKY
KapOIOPaTOPHBIX u
nu3ensHbIX JIBC.

Pabouas CMeECh
TOIUIMBA C BO3yXOM
MOXKET OBITH
PUTOTOBJIEHA 10
nogayud B KaMmepy
CrOopaHus WId B
caMou Kamepe
cropanus.  IlepBblit
croco6
MPUTOTOBIECHUS
paboueit cMecHu
Ha3bIBAETCSI BHEIIIHUM
U OCYIIECTBISACTCS B

CTeUaTbHOM
YCTPOMCTBE —
KapOropartope, a
JIBUTATEITN TaKoOTO
TUIA Ha3bIBAIOTCS
KapOIOpaTOpHBIMHU.

Takue JIBUTATENN

paboTarOT Ha JIETKOM

45
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/o

Tun 3aganusa

DopMynHMpoOBKa 3a1aHus

[IpaBunbHBII
OTBET

Bpewms
BBITIOJTHEHUS
(B MuHYyTaXx)

torkBe  (OCH3UHE,
crupTe, rase u Ap.)
ITpu BTOpPOM crocobe
roproyas cMech
oOpa3yercs B Kamepe
CrOpaHusi M TaKoe
cMeceoOpa3oBaHue
Ha3bIBACTCS
BHYTPCHHUM.
JBurarenu c
BHYTPCHHUM
cMmeceoOpa3oBaHUuEM
Ha3bIBAIOTCS
nu3enbHbiMU.  OHHU
paboraroT Ha
TSDKEJIBIX TOILTUBAX —
KEpOCHHE,  Ta30Muie,
HeTH U Ap.

Kak mnomywaror xomox B
XOJIOJWJIBHBIX YCTaHOBKAX?

s OXJIAXKICHUS
IOTOKOB 70 OoJiee
HU3KHX TEMIIepaTyp,
9YeM 3TO BO3MOXKHO B
BOJISTHBIX u
BO3JIYIIHBIX
XOJIOTUITHHHUKAX,
IPUMEHSIOT
CHeIATbHBIC
CHocoObl  TOJTYYEHUs
X0J0/4. B STOM
clly4ae HCIOIb3YIOT
pa3IuYHbIC
XOJIOAVIIBHBIC ITHKIIBI,
B KOTOPBIX B KQUECTBE

pabouero areHra
(xmamoareHTa)
CIly’)KaT ~ pa3jMyHbIe
BEIIIECTBA
(cepHUCTBIN
aHTUAPUI, aMMHAK,
IpoMaH, XJOPHUCTHIN
MeTul, (peoHsl U
Ip.), KOTOpBIE JIETKO
MIEPEBOMIATCS B
COKMKEHHOE
COCTOSTHUE npu
OOBIUHBIX WA
HECKOJIBKO
MTOHMKEHHBIX

TeMIepaTypax.
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Ne [IpaBunbHBII Bpews
i Tun 3ananus DopMynHMpoOBKa 3a1aHus OTBCT BBIIIOJTHEHHUS
(B MuHYyTaXx)
OgauM U3 crioco0oB
MOJly4YeHUS!  HHU3KUX
TEMIIEPATyp SBISETCS
UCIIOJIb30BaHUE
s dexTa oxmaxIeHUs
KUJKOCTU npu
JPOCCEIUPOBAHUU  C
MOHMKEHUEM
JTaBJICHUS u
HOTJIOUICHUEM  Terlia
IIpu HclnapeHuu. B
3aBUCHUMOCTH oT
cnocoba  co3maHus
JABJICHUS B CHCTEME
pa3nuyaroT
KOMIIPECCHOHHBIE,
a0CopOIMOHHBIC u
apoKEKTOPHbBIE
XOJIOTUITHHBIC
YCTaHOBKH.
9. | 3amanus Pewume 3a0ayy u 85 kr/cex 5-6
KOMOWHHUPOBAHHOTO | npugedume ee peuieHue:
THIIA BonsiHoit map ammabaTHO
pacmupsieTcst B TypOuHe mpu
YMCHBIIICHUHU yIIeTBHOM
SHTAJIBNIMK  Mapa 1220
kJK/KT. Ornpenenuthb
pacxoa mapa Ha TypOuUHY,
€CII BHYTPEHHSST MOIIHOCTh
ee cocraBiuser 104 MBT.
N3MeHeHneM KUHETHYECKOU
HHEPTHUH Mapa npeHedpeyb.
10. Bcmasvme nponyujeHHoe TOTUTHBO 4-5
cno6o u apeymenmupytime | TOIIIMBOM Ha3bIBAIOT
omeem: rOproure  BEIIEeCTBa,
['oproune BEIIECTBA, | KOTOPbHIE npu
KOTOpbIE TPU  CTOPAHUHU | CTOPAHUM  BBIACISIOT
BBIJICTISIOT JIOCTaTOYHOE | IOCTATOYHOE
KOJIMYECTBO  TeIla  JUISA | KOJUYEeCTBO  TeIuia
MCIIONIb30BaHUS €ro B | A1 HCHOJB30BaHUS
HEPTETHYCCKHUX, ero B
MIPOMBIIIITICHHBIX U | DHEPTeTHYECKHUX,
OTONUTENIbHBIX YCTaHOBKAX, | MPOMBIIIICHHBIX U
-3T0 OTOMUTENBHBIX
YCTaHOBKaX. ITo
arperaTHoMy
COCTOSTHUIO

pa3nuyaroT TBEPHAOE,
JKUJIKOE u
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N Bpewms
Ne IIpaBunbHBIN
i Tun 3ananus DopMynHMpoOBKa 3a1aHus BBIIIOJTHEHHUS

OTBET
(B MuHYyTaXx)

razoo0paszHoe
TOILIIMBO, a o
CoCco0y MOTyYSHHS —
€CTECTBEHHOE
(mpupoaHoE) 51
UCKYCCTBEHHOE.
EcrectBeHHOE
TOILJIMBO TOJYYalOT B
TOM BHJIE, B KaKOM
OHO 00pa3oBaloOCh B

MIPUPOJE: HE(Th,
MIPUPOTHBIN ras,
HCKOIIaeéMble  YIUIH,
JIpOBa, Topd,
roproyue CJIaHLIBI.
HckyccrBenHoe
TOILJINBO ABJIETCS
IPOIYKTOM
nepepadoTKu

MPUPOAHBIX  TOILUIMB.
TomnuBo, CKHUTaeMOE
Ha BJIEKTPUYECKUX
CTAHIIUSIX,
Ha3bIBAETCS
SHEPreTUYECKUM.
Tonmmuso,
HCMOJIb3yEMOE Ha
JpPYTUX  YCTAaHOBKaX,
Ha3bIBaeTCS
TEXHOJIOTUYECKHM.

[TonHBI KOMIIJIEKT OILIGHOYHBIX MAaTepUajoB MO AUCHUIUIHHE (Moxaynto) (doHn
OIICHOYHBIX CPEJICTB) XPAaHUTCS B AJIEKTPOHHOM BHJE€ Ha Kadeape, yTBepKaaromeid padbouyro
MpOrpaMMy TUCHUIUTMHEI (MOAYIs ), U B LleHTpe MOHUTOpUHTA U ayIMTa KayecTBa 00yUEeHHUS.

7.4. Mertoanueckue MaTepuajibl, ONpeAesiOIIMe NPOHeIYPbl OLECHUBAHUS
pe3yJbTAaTOB 00yYeHHs 10 AUCUHUILIMHE (MOIYJII0)

Texymuid W BHYTPUCEMECTPOBBI KOHTPOJb, MPOMEXKYTOUHAs aTTecTalus Yy4eOHBIX
JTOCTYDKCHHUH CTYJIEHTOB MPOBOJUTCS MyTeM OaUIbHO-PEUTHHTOBOM cucTteMbl. OOImas oreHKa
yu4eOHBIX TOCTIIKEHHH CTYJEHTa B CEMECTpe MO Y4eOHOMY KypcCy OIMpeiensercs Kak cymma
0aJUTOB, TOJYYEHHBIX CTYJACHTOM IO pPa3du4HbIM (opMaM TEKYyIIEero W TPOMEKYTOUYHOTO
KOHTpOJIA B TEUEHHUE JAHHOTO CEMECTpa. YCHEIHOCTh W3Y4YEHUs IUCHUIUIMHBI B TEUYECHHE
cemMecTpa oreHuBaercs, ucxons u3 100 MakcumanbHO BO3MOXHBIX OamioB (90 OannoB Ha
Tekymme Gpopmbl KOHTpOs U 10 10 GamnoB OTBOAUTCS Ha OOHYCHI), KOTOPBIE HAKAIIIMBAIOTCS
CTYJICHTOM B T€UEHHUE BCETO CEMECTPA N3YUEHUS TUCITUTIITUHBI.
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Taoauna 10. TexHosornyeckasi Kapra peMTHHrOBbIX 0AJIJIOB M0 AUCHUIINHE (MOLYJII0)

KomuuaectBo MakcumanbHOE
Ne KonTponupyemsie . Cpok
/T MEPOTIPUSITHS MCPOTIPHATIH KOTIHECTBO MPEACTABICHUS
/ GaIs OaioB
OcHOBHOI 0JIOK
1. | OTBer Ha 3aHATUU 6/5 30 10 PACTIMCAHUIO
2. | BemonHenue MPAKTUIECKOTO 275 10 0 PAaCIUCAHHIO
3aJIaHusI
3. | YuacTue B KpyIJoM CToJie 1/4 4 110 paCIIMCaHHIO
4. | KonrponbHas paboTa 3/12 36 110 PACIIMCAHMIO
Bcero 80 -
Baok 6onycoB
5. [Mocerenne 3ausaTuii 13/0,46 6 10 PACIIHCAHUIO
6. | CBOeBpeMEHHOE BBINIOJTHEHHUE BCEX 8/05 4 0 PAaCITUCAHHIO
3aJlaHuH !
Bcero 10 -
JlonotHUTEIBLHBINH 010K
7. | 3auer | 10
Bcero 10 -
UTOIrO 100 -

Tadauua 11. Cucrema mrpadgoB (111 0JHOTO 3aHATHS)

ITokazarens bann
Ono3ganue Ha 3aHITHE -0,5
Hapymienne yue6HON TUCIUILTUHBI -0,5
HeroToBHOCTE K 3aHITHIO -1
[Tpomyck 3ausTHs 6€3 YBOKUTEIBHON MPUYNHBI -1

Tadoauna 12. lllkana nepeBoga peiiTHHIOBBLIX 0AJJIOB B MTOTOBYI) OLIEHKY 3a CeMeCTp
10 JUCHHUIINHE (MOAYJII0)

Cymma 6amioB Onenka no 4-0anpHOM HIKase
90-100 5 (0TAM4YHO)
85-89
;g:?j 4 (xopomo) 3auTeHO
65-69 3
6064 yJIOBIIETBOPHUTEIHHO)
Huxe 60 2 (HeyIOBJIETBOPUTEIIHHO) He 3aureno

[Ipu peanuzanuu JUCHUIUIMHBEI (MOJYJIs) B 3aBUCUMOCTH OT YPOBHSI MOATOTOBIEHHOCTH
00y4aromuxcst MOTYT OBITh HCIIOJNB30BaHbl MHBIE (POPMBI, METOJbI KOHTPOJS M OLICHOYHBIE
CpenCcTBa, UCXOAS U3 KOHKPETHOW CUTYyAalUH.

8. YYHEBHO-METOJANYECKOE 1 TH®POPMAIIMOHHOE
OBECIIEYEHUME JUCHUIIJIMHBI

8.1. OcHoBHas quTEpaTypa
1. KynunoB B.A., Tennorexnuka [DnexktpoHHbsi pecypc| : Yueb. mocobue / B.A. KyauHos,
O.M. Kapramos, E.B. Credantok. - M. : Abpuc, 2012 - 423 c. — ISBN 978-5-4372-0044-5 -
Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785437200445.html



http://www.studentlibrary.ru/book/ISBN9785437200445.html
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2. Mupam A.O., Texauueckass TepMoauHaMuKa. TermoMaccooOMeH [DIeKTpOHHBIH pecypc] /
A.O. Mupam, B.A. IlaBnenko - M. : UznarensctBo ACB, 2017 - 352 c. - Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785930938418.html

3. Crpombepr, A.I'. ®uznueckas xumust. - M.: BII. 2007. - 527 c.

4. TeruoTexHuKa : gomn. M-BoM oOpa3zoBanus u Hayku P® B kauectBe yuel. [ CTyZ. TEXH.
creu. By30B / oz pen. B.H. Jlykanuna. - 6 uzn. ; crep. - M. : Beicun. mxona, 2008. - 671 c. : uin.

8.2. lonosiHMTEILHAS JIUTEPATYPaA
1. Pyno6ammra C.I1., Temmotexuuka [Dnekrponrnsiit pecype] / Pynodamra C. I1. - M. : KomocC,
2010 - 599 c. (YueOHuku U y4eb. mocoOus JUisl CTYyICHTOB BBICII. Y4eO. 3aBelieHuid) - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785953206587.html
2. Pycanos, A.U. TepmonuHamudeckrue ocHoBbl Mexanoxumuu / A.W. Pycanos. — CII6.: Hayka,
2006. — 221 c.: 19 un.

8.3. UnTepHeT-pecypchl, HEOOX0AUMbIE JIS OCBOCHH S JUCHUNJIMHBI (MOIYJIA)
1. http://asu.edu.ru
2. https://biblio.asu.edu.ru (DnekrpoHHass OubIMOTEKAa «ACTPaXaHCKH T'OCYAapCTBEHHBIM
YHHUBEPCUTET» coOCTBEHHOI reHepanuu Ha minatdopme IbC «InexTponHblii UnTanbHbINA 3271 —
bubmmoTex»)
3. http://www.studentlibrary.ru  (DnekTponHo-Oubnuoreunas  cucrema (OBC)  OO0O
«[Tomurexpecype» «KoHcynapTanT cryneHTay. www.studentlibrary.ru)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbI

MartepuanbHO-TeXHUYECKOE oObecriedeHre y4eOHOM TUCIUIUIMHBI BKJIIOYaeT B cedd
ayIUTOPUIO Ul TIpoBeneHUs jaboparopHbIX padoT. IlpoBeneHue 3aHATHIA CONPSKEHO C
MPUMEHEHHEM KOMIIBIOTEPOB ISl BBIOJIHEHHUS MOMCKOBOW pabOThl, BBIUMCICHUNH U paboTe B
MH(OPMALIMOHHBIX CHCTEMAX.

10. OCOBEHHOCTMH PEAJIM3ALIMM JUCHUTIIAHBI (MOYJIST) TPU
OBYUYEHWHY WHBAJIMIOB M JINI] C OTPAHUYEHHBIMA BO3MOXHOCTSIMHA
3JI0POBbSI

PabGouas mnporpamma AMCUMIUIMHBI (MOAYJSI) HpPU HEOOXOJUMOCTH MOXKET ObITh
aJlanTUpOBaHa JyUIst 00y4eHus (B TOM YHCIIE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHI) JMII C OrpaHWYEHHBIMH BO3MOKHOCTSMHU 3/I0pPOBbS, HMHBaNUAOB. [l 3TOrO
TpeOyeTcs 3asBlIeHne 00yJaromuXcs, ABISIOMNXCS JTUIAMU ¢ OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3/10pOBbsl, MHBAIMJAMHU, WM HUX 3aKOHHBIX IPEICTABUTENEH U PEKOMEHAAIMH ICUXOJIOro-
MeUKO-Tiejaroruyeckoil komuccuu. Ilpu oOydeHMH nMIl ¢ OrpaHUYEHHBIMH BO3MO>KHOCTSMHU
310pOBbsl YUUTBIBAIOTCS WX WHAMBHIAyallbHbIE Mcuxopuznueckue ocoOeHHocTH. OOyueHue
WHBAJINJIOB OCYIIECTBISETCS TakK€ B COOTBETCTBUHM C WHIUBUAYAIbHOW IPOrpaMMON
peaOunuTanuy HHBaIMAA (TIPU HATUYUH).

JUis a1l ¢ HapyIIeHHEM CllyXa BO3MOXKHO IpejocTaBieHue y4ueOHoM uHpopmanuu B
BU3yaJIbHON (popMe (KpaTKuii KOHCTIEKT JICKIIMI; TEKCTHI 3a/IaHWi, HalleYaTaHHbIE YBEIIMUYEHHBIM
mpupTOM), Ha aAyAUTOPHBIX 3aHATUSAX JIOMYCKAeTCSd NPUCYTCTBHE AaCCHUCTEHTa, a TakKke
CYpAONEPEBOTUMKOB U TU(DIOCYpAONEPEBOTUMKOB. TeKyIUid KOHTPOJIb YCIIEBAEMOCTH
OCYILECTBIISICTCSI B MUCbMEHHOW (opme: 0O0ydaroluiics NMUCBMEHHO OTBEYAaEeT Ha BOIPOCHI,
MUCHbMEHHO BBINOJIHAET MpakTudyeckue 3anaHus. Jlokman (pedepar) Takke MOXKET ObITh
Ipe/CTaBJIeH B MUCbMEHHON (hopMe, TP 3TOM TpeOOBaHMS K CO/IEPIKAHUIO OCTAIOTCS TEMHU XKe, a


http://www.studentlibrary.ru/book/ISBN9785930938418.html
http://www.studentlibrary.ru/book/ISBN9785953206587.html
http://asu.edu.ru/
https://biblio.asu.edu.ru/
http://www.studentlibrary.ru/
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TpeOOBaHUs K Ka4eCTBY M3JI0’KEHHsI MaTepuaiia (IIOHATHOCTh, KAYECTBO PEUH, B3aUMOJCHCTBUE C
ayauTopued W T. J.) 3aMEHSIOTCS Ha COOTBETCTBYIOUIME TpeOOBaHMSA, MpEIbsIBIIEMbIE K
NUCbMEHHBIM paboTaM (KayecTBO OQOPMIICHMsI TEKCTa M CIIMCKA JIUTEepaTypbl, IPaMOTHOCTb,
HaJIMYMe WUIIOCTPALIMOHHBIX MaTepuanoB U T. A.). lIpomexyrounas arrectauust Ajis JIMIL C
HapyLEHUSMU ClIyXa MPOBOJUTCS B NMHCbMEHHOH (opMme, IpU 3TOM HCHOJIb3YIOTCS 0o0Iue
KpUTepuH oleHuBaHusA. Ilpu HeEoOXOAMMOCTH BpeMsi TOATOTOBKM K OTBETY MOXET OBITh
YBEJIMYEHO.

Jqus Ui ¢ HapylleHUWEeM 3peHHs  JIOIYCKaeTcs ayAHalbHOE IPEJOCTaBICHUE
UHpOpMaLlMK, a TaKXe MCIOIb30BaHUE Ha ayAMTOPHBIX 3aHATUSAX 3BYKO3AIMCBIBAIOLIMX
YCTPOUCTB (AMKTOGOHOB M T. A.). JlomyckaeTcsi MPHCYTCTBHE Ha 3aHATHUSAX ACCHCTEHTA
(ITOMOIIHKKA), OKa3bIBAIOLIET0 00YYaOLIMMCs HEOOXOIUMYIO TEXHUUYECKYIO TOMOIb. TeKymui
KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIICTCS B yCTHOU (opme. [Ipu nmpoBeneHUN IpoMeKyTOUHON
aTTeCTallUy JUIsl JIML C HapyLIEHHEM 3PEHUs TECTUPOBAHUE MOXET ObITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHuE 110 BOIIPOCAM.

Jlis U1 ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMHU 310pOBbSI, UMEIOIIUX HapyLIEeHUs OMOPHO-
JIBUraTEJIbHOIO amnmnapara, Ha ayJIUTOPHBIX 3aHATUAX, a TAKXE IpPHU IPOBEACHUM NPOLENYD
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUHOU aTTECTAIlMM MOTYT OBITh MPEJOCTABICHBI
HE00XO/UMble TEXHMYECKHE CpeACTBa (IEpCOHAJIBbHBIA KOMIIBIOTEpP, HOYTOYK WIM JpYyroi
raJiKeT); JOIYCKAeTCsl MPUCYTCTBUE aCCUCTEHTA (ACCUCTEHTOB), OKAa3bIBAIOIIET0 00y4atomuMCs
HEOOXO0/IMMYIO0 TEXHMUYECKYIO IOMOUIb (3aHATh pabodee MeCTO, IepeABUraThCs MO ayIUTOPHH,
[POYUTATh 33JaHHe, OYOPMHUTH OTBET, OOIATHCS C MPENOABATEIIEM).



