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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb pgucuunnuHbl: CdopmmnpoBaTe KoMneTeHUuun obyyatowerocs B 00Onactu TEnnosHepretMkn wu
TENNOTEXHUKN, CBA3AHHOW CO 3HAHMAMM (PyHOAMEHTamnbHbIX 3aKOHOB, SABMSIOWMXCA OCHOBOW (PYHKLMOHUPOBAHMUS
TENMOBbIX MAalMH W annapaTtos, NpeacTaBneHMsMM O paboymx npoueccax, NpoTekalwmux B TENMOBbIX MalUMHaxX U UX
3ahdheKkTMBHOCTN, O CBOMCTBaxX paboymx Ten u TenroHoCUTENeNn.

1.2 3agaum AMCLUNIUHBI:

. OBnageTb OCHOBHbIMWU MOHATUSMU  TEXHUYECKOW TEepMOAUHAMMUKW, TEPMWHOMOIMERN, 3akoHamM,
OCHOBHbIMV TEPMOAUHAMUYECKMMU NpoLieccamMu, NPOTEKaOWNMKN B TEMMOBLIX MalLMHaX.

. YMeTb nonb3oBaTbCsa MeTogamMu pacyeTa TepMOAMHaMMUYECKUX MpOoLecCoB U aKCNepuMeHTanbHOro
onpegeneHns CBOMCTB paboymx Ten n TeNNOHOCUTENEN.

. YCBOUTb OCHOBHbIE HanpaBfeHUs NoBblWEeHNsT 3PEEKTUBHOCTM TEMMOBLIX MaLLWH U annapaTos.

. lMpogeMoHCTpMpoBaTbL  anropUtM  pacyeTa OCHOBHbIX TepMOAMHaMUYECKUX napaMmeTpoB, C
MCMNonb30BaHUEM MPUKIAQHOro NporpammHoro obecneveHusi, Ans onpegeneHns nokasarenen apHeKTMBHOCTY.

. MpuBMTE CNOCOBHOCTM K CaMOCTOATENbHOMY MPUOBPETEHUIO U WUCMOMb30BaHWIO B NPaKTUYECKOn

OEeaTeNbHOCTU HOBbIX 3HAHWUN U YMEHUIA.

1.3 TpeboBaHUA K NpeABapuUTENbLHOW NOAroToBKe OOYy4aloLLEerocs:

MpeaBaputensHas NoaroToBka npegnonaraeT co3gaHne OCHOBbI ANt dOPMMPOBaAHUSA KOMMETEHUMIA, YKa3aHHbIX
B N. 2, NPY U3Y4YEHUN OUCUUMNIINH:

2 KOMMETEHUWU OBYYAIOLLEITOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OAUCLUNIUHDbI

OlNK-4: Cnoco6eH 4eMOHCTPMpPOBaTb NPMMeHEeHUe OCHOBHbIX CMOCOGOB Nosy4eHusi, NpeobpasoBaHus,
TpaHcnopTa U UCNOMb30BaHWs TeNJOThl B TENNMOTEXHMYECKUX YCTAaHOBKaX U cucTemax

3HaTb: OCHOBHbIE 3aKOHbI TepMoanHaMUKN; OCHOBHble TepMoanHaMn4eCckme COOTHOLLUEHUA; Tennocbmsmqecme CBOMCTBa
pabounx Ten, TepMoaNHaAMMYECKME NPOLECCHI, LUMKIbI U UX NoKasaTenu.

YMeTb: ucnonb3oBatb 3HaHUS TeI'IJ'IOCbVI3I/I'-IeCKI/IX CBOWCTB pa6oq|/|x Ten npun pacyetax TenoTeEXHUYECKMX YCTaHOBOK U
CUCTEeM,; NoOHNMMaTb OCHOBHblE 3aKOHbl TEPMOANHAMWUKNA N TEPMOANHAMUNYECKNX COOTHOLLIEHWI.

Bnapetb: pacyeTaMmn TepmMmognHamMmn4ecKnx npoueccos, UUKIoB U nUX nokasarenem.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas paboTta

X
= dopma
HanmeHoBaHue v cogepxxaHue pasgenos, TeM U ' ae) CP
o s 9<| ek Mp. J1ab. TekyLlero
y4eOHbIX 3aHATUI 3 9® (vacht)
oL (vacwl) | (vackl) | (wackr) KOHTpOIiA

Pasgen 1. OCHOBHble 3aKOHbI TEPMOOVUHAMMUKN.

Tema 1. lNNpegmMeT TEXHUYECKON TEPMOAMHAMUKM WN ee
3apa4n.

BBegeHne; OCHOBHbIE MOHATUS U ONpedernieHus; npeameT
N MeToq TEeXHWYECKOW TEPMOAVHAMMUKW; MeXOyHapoaHas
cuctema eguHuy, (CU); ocHoBHble TepMoaMHaMunyeckue
napameTpbl COCTOSIHUS; TepMOAMHaMU4ecKas CUCTEMA; 2 4 6
TEpMOAMHAaMMYECKUA  Mpouecc; Tenmota W paboTa;
TepMoanHaMu4eckoe paBHoOBeCHE.

Tema 2. YpaBHEHUS COCTOSHUSA naearbHbIX ra3os. @)
OcCHOBHble  3aKOHbl  MAeanbHOrO ras3a; ypaBHeHMWe
COCTOSIHUSA naeanbHbIX rasos; YHUBepcarnbHoe
ypaBHEHWE COCTOSIHUA MaearbHOro rasa. 4 4 7

Tema 3. CmMecb ngearnbHbIX ra3os.
OcCHOBHble CBOWNCTBa ras3oBbiX CMecei; crnocobbl 3agaHus
CMecU rasoB; rasoBasi NOCTOSIHHAsi CMeCU ra3oB; CPeaHsist

MOnsipHas Macca CMecU rasoB; napuunanbHble JaBneHus!. 2 4 7
3

Pasnen 2. PeanbHble rasbi. MepBbIn 3aKOH

TepMOoaANHaAMUKN.

Tema 4. PeanbHble rasbl.

CBoncTtBa pearnbHbIX rasoB; ypaBHEHME COCTOSHWUS Bah-
pep-Baanbca; aHanm3 ypasBHeHna BaH-gep-Baanbca;
ypaBHEHWe COCTOsSHMS Ons  peanbHbiX rasos M.
Bykanosnya u WM. HosukoBa;  TemneparypHble 2 4 7
KO3 DULNEHTBI.

Tema 5. MNepBblit 3aKOH TEPMOAMHAMUKN.

3akoH COXpaHeHus n npeBpaLleHns 3Heprnu;
BHYTPEHHSAS  3HEPIUsi;  aHanUMTUYEcKoe  BblpaXkeHue
paboTbl  npouecca; ob6paTumble U HeobGpaTuMmble
MPOLIECChl; aHanWTUYEeCcKoe BbIPaXeHMe MEepBOro 3akoHa 4 6 7
TePMOANHAMUKN; SHTANbNUS.

Pazgen 3. TennoemkocTb rasoB. TepmMoauHamMuyeckue
npoLecchl. n




Tema 6. TennoeMKkoCTb ra3oB. QHTpONMS.

OcHoBHble  onpegenenus;  ygenbHas  (maccoBas),
obbemHas n MONsipHas  TEMNOEMKOCTU rasos;
aHannTn4yeckme BblipaXeHua ansa Tennoemkocten Cv u
Cp; aneMeHTbl MOMeKynsipHO-KMHETUYECKON UM KBaAHTOBOW
Teopuii TEN0eMKOCTH; NCTUHHasi n cpenHss
TEMNOEMKOCTH; OTHOoLWeHne Tennoemkoctenr Cp u Cy;
onpegeneHne Qv v Qp 4na uvgeanbHbIX ras3oB Mo
Tabnuuam  TEnnoOemKOCTEeRn;  TEeMnOeMKOCTb  CMecew
naeanbHbIX rasos; NPUONMKEHHbIE 3HaYeHus
TENOEMKOCTEN;  SHTPOMUA.  BblYWCIIEHME  3HTPONUMU
noeanbHoro rasa Aana obpatuMbix U HeobpaTUMbIX
npoLueccoB; Tennosas T-s gnarpamma.

JlTabopaTopHaa paboTta Ne1 "OnpegeneHus OTHOLUEHUSI
Tennoemkocten Cp k Cv"

Tema 7. TepmoguHamumyeckue npoLecchbl wuaeanbHbIX
rasos.

O6wwme Bompockl MccnegoBaHWs MNPOLIECCOB; M30XOPHBIN
npouecc; n3obapHbIN npouecc; N30TEPMUNYECKNI

npouecc; agnabatHbIn npouecc; MONMUTPOMNHbIE
npouecchl.
JlTabopaTopHas paboTta Ne2 "UccnepoBaHne

n3oTepMmyeckoro npouecca",

JlabopaTtopHasa paboTta Ne3 "WccneposaHue u3obapHoro
npouecca",

JlabopatopHasi pabota Ned "MccnepgoBaHue W30XOPHOro
npouecca",

JlabopatopHasi pabota Ne5 "MccnegosaHne aguabaTHoro
npouecca".

Pasgen 4. BTopon 3aKoH TepMOAVHaMUKM.

Tema 8. BTOpou 3akoH TepMOAUHAMMKMN.

OCHOBHbIE MONOXEHUS BTOPOro 3akoHa TepMOLMHAMUKW;
KpyroBble TepPMOANHAMWYECKME MPOLECChl, WIM LMKIIbI;
Tepmuyeckun  KMNO w  xonogunbHbid  KO3hpUUMEHT
LUUKNOB; NpAMON M obpaTHbIn obpaTtumbii LMk KapHO;
Teopema KapHo; cBoicTBa 0BpaTMMbIX U HeobpaTUMbIX
LUWKNOB N MaTeMaTUyecKoe BblpaXeHue BTOpPOro 3akoHa
TepMOAMHAMMKH.

Tema 9. QHTpONMSA TEPMOANHAMUNYECKMX MPOLECCOB.
M3ameHeHus SHTponum B 06paTtMMbiXx U HeobpaTMMbIX
npoueccax; OOOOLIEHHbIN  (pereHepaTUBHbLIN)  LUKM
KapHO; nmpuHUMn BO3pacTaHus SHTPONUU U PU3NYECKUI
CMbICIT BTOPOro 3aKkOHa TEepMOAWHaMWKKW; MakcumarbHas
paboTa; akceprus.

Pasgen 5. Wcrteyenne wn ppoccenupoBaHue rasoB W
napos.

5 6
12 12
7
5




Tema 10. WcTeyeHue rasoB u napoB. [lepBbi 3aKoH
TepMoAMHAMUKMN B NPUMEHEeHUU K NOTOKY ABWXYLerocsa
rasa; paboTta npoTankMBaHudA. QJanbHeWwee pasBuTUE
YpaBHEHNA NepBOro 3akOHa TepMOAWHaAMUKM ONA MOTOKa;
pacnonaraemasi paboTa npu ncreveHuu rasa;
agnabaTHbI  NPOLIECC WCTEYEeHMsI ras3a; UcTeyeHue
KanenbHOW XWOKOCTU; CKOPOCTb WMCTEYEHUS U MacCOBbIV
pacxo waeanbHOro ra3a W3 CyXWBalLLErocs Ccomnna;
aHanu3 ypaBHEHMSI MacCOBOro pacxoja MAeanbHoro rasa
N KpUTUYECKOE [aBrieHWe; KpuUTMYecKkas CKOpPOCTb MU
MakCMMarbHbI  pacxof WAeanbHOro rasa; OCHOBHbIE
YCNOBUSA  TeYeHuWs MAeanbHOro ra3a Mo  KaHanam
MepemMeHHOro CeveHud; Ccrydam WCTEeYEeHUs wnaearnbHOro
rasa M3 CyXMBalLLErocs comnmna; uctedyeHve unaearnbHOro
rasa u3 komMbuHuMpoBaHHOro conna JlaBans; wucTeyeHue
ra3oB C y4eTOM TpeHua; ncCte4eHne BoAAHOro napa.

Tema 11. [JpoccennpoBaHue rasoB W MapoB. CMELLEHME
rasos.

OpoccenvpoBaHue rasa; ypaBHeHue npouecca
OpOCCenpoBaHus; nccrnegoBaHve npouecca
gpoccenvpoBaHusa.  addekt [bkoyna —  TOMCOHa;
apoccenvpoBaHne BaH-gep-BaanbcoBa rasa; kpuBas
WHBEPCUM; OpPOCCENNPOBaHNE UM MATUE BOOSHOrO napa;
CMelleHNe rasoB; W3MEHEeHWe SHTPONUW uaearnbHbIX
rasos Mpu CMeLLEeHUN.

Utoro B cemecTpe (Ha kypce ans 3A0)

KoHcynbTauumn n npoMexyToyHas attectaums (Ok3ameH)

34

51

17

78

2,5

33,5

Pasgen 6. BogsHon nap (peanbHbil ras).

Tema 12. BogsaHou nap (peanbHbliv ras).

OcCHOBHble MOHATMS W onpegeneHuns; gnarpamma p — t
BOOSHOMO  Mapa; npoueccbl  MOoAorpeBa  KMAKOCTW,
napoobpasoBaHus " naponeperpeea; cyxomn
HaCbILWEHHbIN Nap; BNaXHbIN HaCbILWEHHbIN BOOSHON nap;
ypaBHeHune KnanenpoHa-Knaysuyca; npouecc neperpesa
napa;

Tema 13. TepmoguHaMmmyeckme npoueccsl B napax.
[unarpammebl T-s " h-s BOASIHOIO napa;
TepmogMHaMn4eckmne npouecchl B napax.

Paszgen 7. LiMknbl napocunnoBblX YCTaHOBOK.

Tema 14. Liuknbl napocmnoBbIX YCTaHOBOK.

OCHOBHOI LMK NapOCWUMOBON YCTAHOBKM (UMK PeHkuHa)
Ha neperpetom nape 60e3 yyetra paboTbl Hacoca;
Tepmudeckun KM uukna PeHkMHa ¢ yyeToM paboThbl
Hacoca; YyOemnbHbIl  pacxoq nNapa W Tennothbl;
OTHOCUTENbHBIN BHYTPEHHUIN 1 abcontoTHbIn KI.




Tema 15. Cnocobbl noBbilweHMs Tepmuveckoro Kl
NnapoCcuroBOM YCTaHOBKN.

BnusHMe HaudanbHbIX M KOHEYHbIX MapaMeTpoB napa Ha
Tepmuyeckun KMA MNMCY; sBTopuyHbIn Nneperpes napa.

Pasgen 8. OcHoBbI Tennogukaumm.

Tema 16. OcHoBbl Tennodukaumm. KomOGuHMpoBaHHas
BblpaboTka TEMMOBON N SNEKTPUYECKON SHEPTUN.

TennoBo GanaHC  KOHAEHCAUMOHHOW  NapOCKITOBOM
YyCTaHOBKW; TennoBol ©OanaHc TennodwmkaumoHHow [CY;
TennodukaLmoHHble uuknbl; umkn MNCY ¢ yxyaleHHbIM
BaKyyMOM B KOHAEeHcaTope; LMK ncy c
npoTvBogaBneHyeckumn  TypbuHamn; umkn  TICY ¢
TypOUHamMnM C OABYMS U OOHMM perynvpyembiM OTbopamm
napa.

Tema 17. PereHepaTuBHbIN LUMKN  NapocuroBow
YCTaHOBKM!.

TepmoanHammyeckmn  KIMNL  pereHepatMBHOro  uuMKna
MapocuioBO yCTaHOBKW; ypaBHeHMEe TennoBoro GanaHca
nuTatenbHoro 6aka u nogorpesartenen.

Pasgen 9. Uwknbl xonoaunbHbIX W TEMOHACOCHbIX
YCTaHOBOK.

Tema 18. LiMknbl X0noAnNbHbIX MallnH U YCTaHOBOK.

Linkn napoBon KOMMPECCUMOHHOM XOSIOAUSNBHON MaLUWUHBbI;
LUnKn BO3YyLUHON XOnoannbLHON MalLUWHbI,
abcopObLUMOoHHbIe XonoaunbHble YCTaHOBKU; LuKn
NapoONKEKTOPHON XONOANNBHOWN YCTAaHOBKN.

Tema 19. Liuknbl TENNIOHACOCHBLIX YCTaHOBOK.

LIMkn napoKOMMPECCHMOHHOro TEMfOoBOr0 HAacoca; LMKM
NapoKOMMPECCUOHHOTO 3KOMOMMYECKN YMCTOro TEMMOBOro
Hacoca.

Pasgen 10. Luknbl rasoTypOMHHBIX W ra3onopLUHEBbIX
YCTaHOBOK.

Tema 20. Luknbl ra3oTypOMHHbBIX YCTaHOBOK.

AHanmM3 TennoBOW SKOHOMWYHOCTM PA30OMKHYTOro LMKNa
I'TY. BnuaHve napameTpoB paboyero Terna Ha TennoByto
3KOHOMUYHOCTb MAeanbHOro W peansHoro uukna [TY.
PereHepatmBHbin umkn 'TY. PereHepatuBHbin uukn 'Y ¢
OBYXCTyMeH4yaTbiM CXaTuemM U paclumpeHnem paboyero
Tena. dkcepreTnyeckmin aHanns umkna NTy.




Tema 21. Uuknbl rasonoplHeBbIX W OU3ENbHbIX

asuraTtenen.
MpuHUMN paboTbl NopLUHEBbIX OBC.
TepmoanHamMmn4eckmmn aHanus LMKITOB OBC.

TepmoguHamuyeckmn aHanuns uuknos OBC ¢ nogsogom
TEennoTbl K paboyemy Teny npu NOCTOSHHOM obObeMe, npu

MOCTOSIHHOM [JaBfEeHUM W CO CMellaHHbIM [oJBOAOM 4 4 2
TennoTbl K paboyemy Teny. CpaBHeHue

TepPMOANHAMUYECKON SKOHOMUYHOCTHU

umknos OBC.

Pasgen 11. BuHapHble uuknbel. Uuknel MTY ASC. MIA-
LMKIbI.

Tema 22. BuHapHble UWKNbl — Maporas3oBble YCTaHOBKU
(ry).

TepmoanHammnyeckme Lmknbl yctadoBok. Linkn MY, Lnkn
naporasoBoW  YCTAHOBKM  C  KOTIOM-YTUNN3aTOPOM.
[Mapora3oBble ycTaHOBKM CO COBpPOCOM rasoB B TOMKY

napoBoro KoTna (nry C HU3KOHAMOPHbLIM 4 4 2
naporeHepaTopom). MaporasoBble YCTaHOBKM c

BbICOKOHAMOPHLIMK MaporeHepaTopamu. [lonysaBucumas

nry.

Tema 23. Uuknbl napoTypbuWHHBLIX YCTAHOBOK aTOMHbIX

3NEKTPOCTaHLUUNA.

dusnyeckme oOcHOBbI fAepHbIX npoueccoB. OCHOBHbIE

npuHUMNUanbHble CXeMbl " LMKl aTOMHbIX

3NEKTPOCTaHLUMUN. MeToguka TepmMoanHaMn4eCckoro o

pacdyeta umkna A3C Ha HacbllWEeHHOM BOAAHOM nape.
TepmoanHammnyeckme OCOBEHHOCTU  OBYXKOHTYPHOTO
umkna AGC Ha  HacblWEeHHOM  BOASTHOM  nape. 4 8 2
TepmognHammnyeckme OCOBEHHOCTU  TPEXKOHTYPHOro
umkna A3C Ha  neperpetom  BOOSIHOM  nape.
TepmognHammnyeckme ocobeHHocTn umkna A3C ¢
rasoBbiM TEMSIOHOCUTENEM. JKCEpPreTMYeckuin aHanms
TENmnoBOW 3KOHOMMYHOCTM umkna MTY.

Tema 24. MI'[] - umknbl.

TepmoanHammnyeckme napameTpsbl nnasmbi,
Haxogdawenca B  MarHuTHom  none. Uwukn  MIQ-
reHepaTtopa. LnMkn sHepreTudeckon ycTaHOBKM Ha Oase
MI1-renepatopa. MnasmeHHble Ml J-reHepaTopsi. 2 4 4
HoctonHcTBa 1 HegocTaTkn MIT-reHepaTopos.

UTtoro B cemecTpe (Ha kypce ans 3A0) 34 51 23
KoHcynbTaumm 1 npoMexyTovHas attectaums (OK3ameH, 25 335
KypcoBas pabota) ’ ’
Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 192 168

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenn n 3agauu KypcoBon pabothbl (npoekTa): Llenbto KypcoBow paboThl sBnsieTcs hopMmnpoBaHue
KOMMETEHUMN, CBA3AHHbLIX C U3y4YeHMeM TEPMOANHAMNYECKMX MPOLIECCOB B NapoOBbIX TypbuHax, MeTogoB pacyeTa
TEXHUYECKNX MapamMeTpOB B XapaKTEPHbIX TOYKaX LMKMa napoBbiX TypbuHa, C Nony4YeHMEM HaBbLIKOB MO ONpeaeneHuto
KOnuM4ecTBa NoABeAEHHOW U OTBEAEHHON TeNnnoThl B NapoBON TypOUHe, B pe3yrnbTaTe KOTOPOro OnpeaensioT
Tepmuyeckne K[ , cteneHn cyxoctu napa nocne TypOuvHbl, pacxod napa, TonnvMBa U oxnaxagarllen Boabl B
pacCUYUTaHHbIX LUKIax U HEKOTOpbIE Apyrne napameTpbl.

3apgaya KypcoBon paboTbl HAay4YnTb CTYAEHTOB UCNOMb30BaTb 3HAHUSA MO 3aKOHOMEPHOCTAM paboymx nNpoLieccos




B TypbuHe Ans eé TepMoaMHaMUYECKOrO pacyeTa, NMPMBUTb HaBbIKM K CaMOCTOATENIbHOMY aHanm3ay noslyYeHHbIX

pe3ynbTaToB.

4.2 TemaTuka KypcoBoun pabotbl (npoekTa): TepMoauHaMMYECKUn pacyeT LMKIOB NapoTypOUHHBLIX YCTaHOBOK.

4.3 Tpe6oBaHUA K BbINOSIHEHMIO U NPeACTaBMNEHNI0 pe3yfibTaTOB KypCOBOW paboThbl (NpoekTa):

PaboTa BbIMONHSAETCA MHAMBMAYANbHO MO YKa3aHHOMY BapWaHTy, C WUCMONIb30BAaHWEM METOAMYECKUX YKa3aHWN,
AvarpaMM BOAbl M BOOSIHOTO napa, OCHOBHOW W AOMOMHUTENBHOW NUTEpaTypbl MO AUCLMMNINHE.

PesynbTatbl NpeacTtaBnsawTcs B BUAE MNOSICHUTENbHOW 3anuckn, odbemom 40 cTp., cogepxkawen cregyowme

obasaTenbHble 3NEeMEHThI:

1. 3agaHue 1 UcxodHble AaHHbIe NS pacyeTa.
2. PacyeT umkna napoTypOMHHbIX YCTAHOBOK Ha neperpetoM nape (6e3 yyeta paboTbl Hacoca.
3. PacuyeT umkna napoTypOMHHbIX YCTAHOBOK C MPOMEXYTOYHbIM MEPerpeBoM napa v OBYMSI pereHepaTvBHbIMU

oTbopamu.

4. PacyeT umkna napoTypbuHHbIX YCTAaHOBOK C TennogukauuoHHbIM 0T6opom napa.
5. PacueT umkna napoTypOuHHbIX YCTAaHOBOK C HeobpaT/MbIMX MOTEPSIMU B TEMMOBOM Hacoce.

6. BbiBOab!.

7. PucyHkun B 3anucke: N3o6pasnTb cxembl yCTaHOBOK M Umknbl B (p-v), (T-s), (h-s) anarpammax.

5 BANNIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA
Vicnonb3oBaHue 6annbHO-PEUTUHIOBON CUCTEMbI HE NPEAYCMOTPEHO.

6. ONTMCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

6.1 NMokasaTtenun oueHUBaHNA

OBYYEHUA

Kon komneTteHumn

MNokasaTtenu oueHnBaHus pe3ynbTaTtoB 06y‘~IeHI/IF|

OrlK-4

4. Bnapeet wmeToauKoONn
TEXHONOrMYeckne Wn3MeHeHMs,

pa3paboTku

Obyvarowumiics:

1. [eMOHCTpupyeT ymeHue uuTaTb W paspabaTbiBaTb TEXHOMOMMYECKME CXEMbI,
TepMoaMHaMUYecKne  MpPOLECChbl,  UMKMbl;  yYMeeT  OueHuMBaTb  NapameTpbl
TEXHUYECKOTO  COCTOSIHUSI, pacrno3HaBaTb MNPUYMHBLI  HapyleHun B pabote
TEMNOTEXHUYECKNX YCTAHOBOK U CUCTEM.

2.  Wcnonb3yeT OCHOBHble  3aKOHbl  TEPMOAWHAMUKW,  TEePMOAMHAMUYECKME
COOTHOLLEHUS, TepMoAMHMMYECKME CBoWcTBa paboumx Ten Ana  pac4yeTta
napamMeTpoB paboTbl U  TEXHUYECKOr0  COCTOSIHUSI  TEMyI03HEepreTU4ecKoro
obopyaoBaHNs 1 YCTPOWCTB.

3. YmeeT onpegenatb MNocrnefoBaTenbHOCTb  HeobXoauMbIX  OEeNCTBUMA  MpuU

BbIMNOSTHEHWUN PacYeTOB TEPMOAMHAMUYECKMX NPOLIECCOB, LIMKINOB 1 UX NoKa3aTenewu;
TEXHUYECKUX YCrOBUNA
PEKOHCTPYKLMIO, TEXHUYECKOE MEPEBOOPYXKEHNE U
MOJEPHM3aLMI0 TENNOTEXHNYECKOro 0B0opYA0BaHUS.

M peleHun Ha

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIikana oueHnBaHuA

Kputepun oueHnBaHUsi COOPMUPOBAHHOCTU KOMMETEHLMIA

YcTHoe cobecenoBaHue

MucbmeHHasn pabota

5 (0TAMYHO)

O6yvatowmics nokasbiBaeT
BCECTOPOHHEEe Un  rnybokoe  3HaHue
OCHOBHbIX TEPMOAMHAMUYECKUX 3aKOHOB,
CBOOOOHO OpUEHTMPYETCA B OCHOBHbIX
MOHATMAX, TepMMHaX W onpeneneHusax
npu OTBETE; YCBOWM OCHOBHYIK U 3HaKoM C
OOMOMHUTENBHOW  NUTepaTypon;  MOXeT
06BACHUTL B3aMMOCBS3b
TepMOAMHAMUYECKMX  MpoLleccoB  And
nocnegytoLlemn npocdeccnoHanbHom
OeATenbHOCTM,  MPOSBNSET  TBOpYECKUE
CMOCOBOHOCTU M LUMPOKYI0 3pyauumio B
ncnonb3oBaHuM yyebHoro matepuana.

MonHoe W pa3HOCTOpPOHHEE pacCMOTPeHue
BOMPOCOB, CBUAETENbLCTBYIOLLEE o
3HAUNTENBHOW  CaMOCTOsITENbHOM paboTe ¢
UCTOYHUKaMK. KayecTBO MCMOMHEHUs BCeX
3MEeMEHTOB paboThbl COOTBETCTBYET
TpeGoBaHusIM, copepxaHue MONHOCTbIO
COOTBETCTBYET 3apaHuio. OaHbl
ncuyepnbiBaoLwmne BbIBOAbI W MOMHbIE OTBETHI
Ha nocTaBfiEHHbIe BOMPOCHI. Pa6oTa

npeacTtaeieHa K 3aluTe B Tpe6yeMb|e CPOKW.

4 (xopoLuo)

OOyuvaromiics nokasbiBaeT [OCTATOYHbIN
YPOBEHb 3HaHWUN OCHOBHbIX
TepMOoAMHaMUYECKUX 3aKOHOB,
OPUEHTUPYETCA B OCHOBHbIX MOHATUAX W
onpeaeneHnax TepMOAMHAMUNYECKMX
NPOLECCOB; ycBowsn OCHOBHY0
nuTepartypy; [OOMyCKaeT He3Ha4YUTernbHble
MOrPeLIHOCTN MNpU OTBeTax Ha BOMNPOCHI
3K3aMeHaLMOHHOro ouneTta "

PaboTta BbinonHeHa B HeobxoauMom obbeme
npu OTCYTCTBMM OWWNBOK, YTO CBUOETENbLCTBYET
0 camocTosTenbHOCTM  npu  pabote cC
VCTOYHUKaMM WHopMaLumm. [Mony4yeHHble
pes3ynbTaTthbl CBsA3aHbl C 6a30BbIMWM MOHATUSAMU
B obnactm TennoTexHuku. [aHbl nonHble
OTBETbl Ha MOCTaBMEHHbIE BOMPOCHI, HO UMET
MECTO  HEeCYLLeCTBEHHble  HapylleHus B
odbopMneHun paboTbl UNU  AaHbl  HeyeTkune




AONONMHUTENbHbIE BOMpPOChHI | BbIBOAbI, nnm HapyLUeHbI CPOKM
npenoaaeatens. npefocTaBneHns paboThl K 3awuTe.
Ob6yvatowmics nokasbiBaeT 3HaHUA
y4yebHOro MaTepvana B MWHWManbHOM
obbewme; MOXeT cchopmynuposaTb
TEPMOAMHAMUYECKME 3aKOHbI, MOHATUS W
3apaHue BbIMOMHEHO MOMHOCTLIO, HO B paboTe
onpeaeneHns TEPMOANHAMUYECKNX
€CTb OTAEeNbHble  CYLIECTBEHHblE  OLLUMOKM,
3 (yROBNeTBOPUTENBLHO) MPOLECCOB, — HO — Mpit  3TOM, ~ AoTlyckas NPUCYTCTBYIOT HETOYHOCTM B OTBeTax, nmbo
YA P bonbLioe KONM4ecTBO ’
. Ka4yecTBO npeAcTaBneHuss paboTbl  HU3KOE,
HenpuHUMNManbHbIX OLWKWOOK; 3HakoM C
g o nmbo paboTa npegcTaBneHa c ono3gaHuem.
OCHOBHOW nuTepaTypow; Jonyckaet
CYLLECTBEHHblIE OWMWOKM B OTBETE Ha

9K3aMeHe, HO MOXeT YCTpaHuTb WX noj
PYKOBOACTBOM NpernoaaBaTerns

2
(HeynoBneTBOPUTENBHO)

O6yuvalowmiics He wuMeeT [OCTAaTOYMHOro

YPOBHA 3HaHWS AUCUUMAWHBLI, HE MOXeT
cchopmynupoBaTtb OCHOBHblE
TepMoaMHaMmmnyeckme 3aKOHbI; nroxo

OPWEHTUPYETCH B OCHOBHbLIX MOHATUAX WU
onpeaeneHunsix; Nroxo 3HAaKOM C OCHOBHOW
nMTepaTypoKn; OonyckaeT npu OTBeTe Ha
9K3aMeHe CyLIeCTBEHHble OLWWNBKM U He
MOXEeT  yCTpaHuTb UX  Aaxe  nopj
PYKOBOACTBOM NpenofaBaTensi.

OTcyTtcTBME ofHoro nunm HECKOMbKNX
06s3aTenbHbIX  3MNEeMEHTOB  3ajaHus, nnbo
MHOrOYMCNEHHbIe TpyOble owwnbkn B paborte,
nm6o rpybble HapyLUeHus npasun
0ohOpMIMEHNsT UM CPOKOB  MpeacTaBleHus
paboThbl. HecnocobHocTb OTBETUTb Ha
BOMnpockl 6e3 nomoLy npenogasaTtensi.

6.3 TunoBble KOHTPOMbHbIE 3a4aHus /MU UHbIe MaTepuarbl, UCNONb3yeMbie ANS OLeHKU pe3yribTaToB

obyyeHus

6.3.1 TunoBble KOHTPOSbHbLIE BONPOCHI

Ne n/n

dopMynMpoBKM BOMPOCOB

Cemectp 3

OcHoBHbIE TepMoagnHamMmnyeckmne napameTpbl COCTOAHUA. EomHnubl n3MepeHuna B cucteme Cu.

Onpe,u,eneHMﬂ 1 CBOWCTBA TepMOoOMNHAMNYECKNX CUCTEM. TepMOD,MHaMI/I‘-IeCKVII;I npouecc.

Tennotan pa60Ta, KaK pa3Hble (*)OprI nepegaymn aHeprun. TepMOﬂI/IHaMI/I‘-IeCKoe paBHOBECKE.

MoHaTne 06 ngeansHom rase. OCHOBHbIE 3aKOHbI AearbHbIX ra3os.

ypaBHeHme COCTOSIHUSA naearnbHbIX ra3oB. YaernbHasi razoBasi NOCTOSHHas.

yHMBepcaanoe YpaBHEHNE COCTOAHUA naeanbHOro rasa. YHMBepcaanaﬂ ra3oBas NOCTOAHHaA.

OcHoBHble cBoKCTBa ra3oBblx cmecel. Cnocobbl 3agaHnsa cmecu ra3oB. 3akoH [JanbToHa.

CpefHsist MonsipHas Macca cMecu rasoB. MapuuarnbHble AaBneHus.

OO (N[O BD]|WIN|—~

TepmMoanHamMuyeckne CBONCTBA peasibHbIX ra3os.

10 YpaBHeHue coctosiHnsa BaH-gep-Baanbca.

11 AHanua ypaBHeHnsa BaH-gep-Baanbca.

12 Pv-guarpamma npu ¢asoBbix Nepexoaax XMAKOCTM U ra3a (auarpamma JHaproca).

13 Kputnyeckne napameTpbl BeLLECTBa.

14 YpaBHeHue BaH-gep-Baanbca B npuBeaeHHbIX NapaMmeTpax COCTOSHUS.

15 YpaBHeHWe cocTosaHWA Ansa peanbHbix rasos M.IM.Bykanosuya n U..HosukoBa.

16 3aKOH COXpaHeHuWs1 1 NpeBpaLLeHNs 3HEPrMn. BHYTpeHHsI aHeprus.

17 AHanuTuyeckoe BblpaxkeHne paboTbl Npouecca.

18 O6paTI/IMbIe n HeOGpaTI/IMbIe TepmMmoanHamMmmnyeckume npoLuecchl.

19 ObLee aHanMTMYeCKOE BbipaXKeHNe NePBOro 3aKkoHa TEPMOANHAMUKM.

BHyTpeHHFIFI JQHEepIrma U 3HTanbnna Kak aHepreTu4eckmne (*)YHKLI,VII/I COCTOAHNA naeanbHOro rasa.

21 OnpepeneHunsa yaensHon (MaccoBoi), 06bEMHOM 1 MOMNSPHON TEMNOEMKOCTM ra3os. X B3aMMocBA3b.

22 AHanuTu4eckune BblpaXeHusa Ans TennoemkocTer cv 1 cP. 3aBUCUMOCTb TENNOEMKOCTU OT TemnepaTypbl.
23 OnemeHTbl MONEKYNSPHO-KUHETUYECKOW U KBAHTOBOW TEOPUIA TEMSIOEMKOCTM.

24 NcTnHHasa n cpeaHsa TennoeMkocT. OTHOLEHNE TENTOEMKOCTEN CP U CV.

25 TennoeMKocTb cmeceln ngeanbHbIX ra3os. [puUGNMKEHHbIE 3HAYEHUSA TENNTOEMKOCTEN.

26 OHTponus. BelumcneHne aHTponuu naeansHoro rasa ans obpaTtnMblx 1 HEOGPATUMBIX MPOLIECCOB.

27 M306paxeHne 1 conoctaBrneHne TENSIOBbIX NPOLIECCOB B pv U Ts — anarpamma.

28 O6Lwme BONpoCkl UccrefoBaHMs TEPMOOUHAMUYECKUX NMPOLECCOB uaeanbHbIX ra3os.

29 MccnepnoBaHne M30XOpHOro U n3o6apHOro NpoLeccos.




30 WccnepoBaHue nsotepmuyeckoro 1 aguabaTHOro npoLieccoB.

31 VccnegoBaHne NonuMTPONHOroO npolecca.

32 OCHOBHbIE NOMOXEHNsI BTOPOro 3aKOHA TEPMOANHAMUKM.

33 KpyroBble TepmognHamMmuyeckmne npoLecchl 1 LIMKIbI.

34 Tepmunueckun KIMNA n xonogunbHbI KO3MMULMEHT LMKIOB.

35 Mpsamor obpatumbln Lukn KapHo.

36 O6paTHbI 06paTUMbIn LMK KapHo.

37 Teopema KapHo.

38 CaoiicTBa 06paTuMbIX 1 HeobpaTuMbIX LUKNOB. MaTemaTuyeckoe BbipaXKeHne BTOPOro 3akoHa
TEPMOAMHAMUKM.

39 O606LLEHHBIN (pereHepaTUBHBIN) LUk KapHo.

40 MakcumanbHas paboTa. MNMoHATMe akceprun. MNMoTepn paboTocnocobHOCTN B HEOBpaTMMbIX NpoLeccax.

41 MepBbIi 3aKOH TEPMOAUHAMWKM B MPUMEHEHUU K MOTOKY ABMXYLLerocs rasa. PaboTa npoTankmsaHus.

42 Pacnonaraemas pabota npu ncredeHun raza. CKopoCTb UCTEYEHNSI U MACCOBbIV pacxof MaeanbHoro rasa m3
CyXmMBaroLLlerocs conna.

43 CKOpPOCTb UCTEYEHUS U MACCOBbIA pacxon uaearbHOro rasa u3 CyxaroLLerocs conna.

44 AHanus YPaBHEeHMsi MaccoBOro pacxofia WAarbHOrO rasa 1 KpUTUYeckoe AasrneHue. Kputunyeckasi ckopocTb 1
MaKCMMarnbHbIV pacxoq naeanbHoro rasa.

45 OcHOBHbIe YCMNOBWS TeYEHMS naeanbHOro ra3a no kaHanam nepemMeHHoOro Ce4YeHus.

46 Cny4yau ncredyeHus naeanbHOro rasa 13 Cy>unBaroLLerocs conna.

47 McTeueHne naeanbHoro rasa u3 koMomMHmpoBaHHoro conna JlaBans.

48 [poccennpoBaHue rasa. YpaBHeHMe npolecca gpoccenmpoBaHms. AddekT [xoynsa-ToMmncoHa.

49 [poccennpoBaHne BaH-gep-Baanbcosa rasa. Kpmeasa nHeepcum.

50 CwmeLueHuve ra3oB. I3ameHeHne SHTpoNun naeanbHbIX ra3oB NPy CMELLEHWN.

Cemectp 4

51 T-p — oruarpamma a3oBbIX NepexonoB BellecTBa. OCHOBHbIE MOHATUS N ONpeaeneHnst NpoLeccoB hasoBbixX
nepexonos.

52 p — V- gnarpamma BoAsAHOro napa.

53 Mpouecc nogorpesa xuakocTu. 'padmnk nogorpesa XuakocTm B T-S koopamHaTax.

54 Mpouecc napoobpasoBaHms. BHELHAS 1 BHYTPEHHSAS TEMNOTbl NapoobpasoBaHms.

55 CyxoW HacbIWweHHbIM nap. [NonHasa TennoTa Cyxoro HacklWeHHOro napa. Tabnuubl Cyxoro HacbILLEeHHOro napa.

56 BrnaxHbl HacbILWeHHbIN BoAsHOW nap. MNapaMeTpbl BaXXHOrO HaCbILLEHHOro napa.

57 YpaBHeHune KnanenpoHa-Knaysuyca.

58 Mpouecc neperpesa napa. lNapameTpbl neperpeToro napa.

59 Owarpammbl T-S 1 h-S BogsaHoro napa.

60 M30x0pHbI M n306apHbI TepMOAMHAMUYECKME NPOLECCHI BOASIHOMO napa.

61 N3oTepmuyecknin n agnabatHbli TepMOAMHAMMUYECKME NPoLEeCChl BOASIHOMO napa.

62 OcHOBHOW LMK NApOCUoOBOM YCTaHOBKM (LMK PeHkMHa) Ha neperpeTtom nape 6e3 yyeta paboTbl Hacoca.

63 Tepmunyeckun KM unkna PeHkuHa ¢ y4eToM paboTbl Hacoca.

64 YpaenbHble pacxodpl napa v TennoTbl. OTHOCUMTENbHLIN BHYTPEHHWUI 1 abcontoTHbIi KM umkna PeHkuHa.

65 BnusHne HavanbHoro gaenexust p1 Ha tepmudeckui KM rNcy.

66 BnusHne HavyanbHOM TemnepaTtypbl napa t1 Ha tepmuyeckuin K4 MNCY.

67 BrnusiHne koHe4yHoro aaeneHuns p2 Ha tepmundeckuin Kg ricy.

68 Myt nosbiweHunsa Tepmumyeckoro KM napocunnosblx ycTaHOBOK. BTOpUYHbBIN Neperpes napa.

69 TennoBow 6anaHc KOHAEHCALMOHHOM U TeNNodUKaLMOHHON NapoCHUIIOBON YCTAHOBKN.

70 TennodgukaumoHHble umkrnbl. Lnkn MNCY ¢ yxyalweHHbIM BaKyyMOM B KOHAEeHcaTope.

71 Lwnkn MCY ¢ npoTtMBogaBneH4yeckumn TypbuHamu (TypbuHbl Tna «P»).

79 Lwmkn MCY ¢ TypbuHamm ¢ perynvpyembiMyu oT6opamu napa (C 0AHMM NpOn3BOACTBEHHbLIM UMK
TennouKaLMOHHbIM UNKU ABYMSI OQHOBPEMEHHO).

73 TepmoanHammyeckunin KM pereHepaTMBHOMO LMKIa NapoCunoBon YCTaHOBKM.

74 Cxema peanbHoro pereHepatusHoro uukna NCY u ero nsobpaxeHue B guarpamme T-S.

75 YpaBHeHus TennoBoro 6anaHca nutaTensHoro 6aka n nogorpeBaTenen pereHepatueHoro umkna MNcCy.

76 XonoaunbHas ycTaHoBKa, paboTatowas no uukny KapHo. XonoannbHbii KO3MMULNEHT.

77 Linkn napoBon KOMNPECCUOHHOW XONOANSTbHON MaLUUHBbI.

78 Linkn Bo3gyLIHOM XONOANNBHOW MaLUUHbI.

79 ABCOPOLUMNOHHBIE XONOAUNBHBIE YCTAHOBKMU.




80 Linkn napoaxeKTopHOW XONOAMMbHOW YCTaHOBKN.

81 L||I/IKJ'I NapoKOMMNPEeCCUOHHOIo TensI0BOro Hacoca U NapoKOMMNPeCcCMOHHOIo 3KONIorM4eckn YNCToro TenyioBoro
Hacoca.

82 AHanuna TennoBon 3KOHOMUYHOCTM Pa3oOMKHYTOro umkna M Ty.

83 BnusiHne napameTpoB paboyero Tena Ha TennoBy SKOHOMUYHOCTL MaeanbHOro 1 peanbsHoro uukna MFTy.

84 PereHepatuBHbIv unkn I'TY.

85 PereHepatuBHbIi uukn ['TY ¢ AByXCTyneHYaTbIM CXXaTueM 1 paclumpeHuem paboyero Tena.

86 MeToanka TepmMoaNHaMUYECKOro pacyeTa MHoroctyneHyaton I'TY. JkcepreTudeckun aHanmns uuknos [TY.

87 Linkn naporasoBon yCTaHOBKWU C KOTIOM-YTUIM3aTOPOM.

88 Mapora3oBble yCTaHOBKM CO COPOCOM ra3oB B Tonky napooro kotna (MY ¢ HU3koHanopHbIM
naporeHepaTopom).

89 MaporasoBble yCTaHOBKM C BbICOKOHAMOPHbBIMW NaporeHepaTtopamMu.

90 MonysaBucmMmasg naporasoBasi yCTaHOBKa.

91 MpuHumn paboTbl NnopwHeBbix OBC.

92 TepmoguHamuyeckuii aHanma umknos [BC ¢ nogBoaom TennoThl Kk paboyemy Teny npy NOCTOSAHHOM obbeme.

93 TepmoanHammyeckunin aHanua uuknos [BC ¢ nogBogom TennioThl kK paboyemy Teny npy nocTOSHHOM
AaBneHuu.

94 TepmognHammyeckuin aHanua uukna BC co cmellaHHbIM NOABOAOM TENNOThI K paboyemy Teny.

95 CpaBHeHne TepMogMHaMMYeCcKon SkoHOMUYHOCTHK Lmknos [BC.

96 OcCHOBHbIE NPUHLIMNMArbHbLIE CXeMbl U LIMKIbl aTOMHbIX 3MEeKTPOCTaHLWNA.

97 MeTtoauka TepMmoanHaMmmyeckoro pacdeta uukna ASC Ha HacbILLEeHHOM BOASHOM nape.

98 TepmoanHaMmmyeckmne 0cobeHHOCTM ABYXKOHTYPHOro uukna A9C Ha HacbILLEeHHOM BOASIHOM nape.

99 TepmoguHamuyeckne 0COGEHHOCTU TPEXKOHTYPHOrO Liukna AQC Ha neperpeToMm BoAsiHOM nape.

100 | BkcepreTnyeckuin aHanua TenoBoM 3KOHOMUYHOCTY umkna MNTY ASC.

6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHUsA (3afayuun, Kenchbl)

3apaHue Net.
[nsa noeanbHoro rasa TemnepaTtypHbin k03PUUNEHT 06beMHOro paclumperus Bp =1/273,15 6bin nonyyeH npu
n3obapHom Harpese oT 0 go 1°C. OnpegenuTb Yncrnosble 3Ha4YeHust Bp npu 200°C 1 400°C.

3apaHue Ne2.

M3 komMBUHMPOBAHHOIO comnma rasoBov TypOvHbI BbITEKAKT MPOAYKTbl CropaHus npu gaeneHun P2= 0,13MlMa.
Mpu Bxoage B conno gaeneHue rasos pasHo P1 = 0,1MlMa npn temnepatype 1200K. MaccoBbin pacxog, razoe m = 0,8
kr/c. WcteyeHne cuutatb aguabatHbiM, a nokasatenb aguabatel k = Cp/Cv = 1,35. lNpoayktbl cropaHua obnagatot
CBOWCTBaMM BO3dyXa. TpeHMEM B KaHane Ccomnra U BXOOHOW CKOPOCTbi0 MpeHebpeyb. Onpenenutb MUHMMAarbHOE U
BbIXOOHOE CEeYEeHUs Conna, a Takke Temneparypy rasos npuv BbIxo4e U3 conna.

6.4 MeToanyeckne marepuanbl, onpegensiolime npouenypbl OLeHUBaHUA pe3yribTaToB 00y4eHUs
6.4.1 YcnoBus aonycka obyyaroLwerocs K npoMexxyTo4HOM aTTectalMm U NOpAAOK NMMKBMAAUUN aKageMn4ecKomn
3a40JDKEHHOCTH

[MpoBeaeHne NpPOMEXYTOYHOW aTTecTauuMu perfnamMeHTUPOoBaHO moKanbHbIM HOpMaTuBHbIM aktom Cl6IMYMTO
«lMonoxeHne o0 NnpoBeAeHMUN TEKYLLIErO KOHTPOMS YCNEBAEMOCTM U MPOMEXYTOUYHOM aTTecTaLumn obyyaroLLnxXcsa»

6.4.2 ®opma npoBeaeHUA NPOMEXYTOYHOM aTTecTalum No AUCLUUNIINHe

YcTHasa + MncbmeHHasn + KoMnbloTepHOe TeCcTMpoBaHme NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsI MPOMEXYTOYHOM aTTecTauum No AUCLUNIIMHE

. Bo3MOXHOCTb MOMb30BaTbCA  CMPaBOYHbIMK - Tabnuuamu, paspelleHHbIMKM  crnaifaMu  CXem W’
PVCYHKOB, KanbKynsiTOPOM;

. Bpemsi Ha noAroToBKy oTBETa MO GUINETY Ha 3K3ameHe 45 MUHYT;

. Ha 3awumTy kypcoBoli paboTbl NpegocTaBnseTcs He 6onee 15 MUHYT, BKtoYasi OTBETHI HA BOMPOCHI.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALMOHHOE OBECINEYEHME OAUCLUUNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika

7.1.1 OcHOBHas y4yeb6Hasa nutepaTtypa
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KopoTtkoBa Y.2. BogaHwon nap. Uwuknbl Haykn PO, BILITS . 2016 pdf
i cnerynta. — Crie.:
TEeNnsnocunoBbIX  YCTAHOBOK: BLITO CM6rYMTA
yyebHoe nocobue
B.I. 3no6uH, C.B.|TexHnyeckas http://www.nizrp.nar
op6an, T.1O. | TepmogmHammka [TekceT]. M-Bo obpasoBaHus 1 od.ru/metod/tsuitd/5.
KopoTkoBa Y.1.  OCHOBHble  3aKOHbI Haykn P®, BLUT3 2016 pdf
TEpMOAMHaAMMKN. Lnknbl cneryntg. — Crie.:
TEennoBbIX JBuraTenen: BLUT3 CMerynTq,
yyebHoe nocobue
7.1.2 JononHuTenbHasa yyebHasa nutepartypa
B.I'  38nobwH, C.B.|OnpegeneHne  OTHOLIEHUS http://www.nizrp.nar
opba, M.C. | TennoemkocTen BO3ayxa od.ru/metod/tsuitd/7.
JlnnaToBs Cp/Cv [TekcT]: pdf
MeToAMYeCcKMe YyKasaHusa K
nabopartopHoln pabote no M-Bo obpasoBaHus U
gucuunnuHe  «TexHudeckas Haykn P®, BLUT3 2017
TepMoAMHaMmKa» ans cneryntg. — Cho.:
CTyOEeHTOB WHCTUTYTOB BLUT3 CrerynTtn
SHEPreTUKM n
aBTomaTtm3aumu n
©6e30TpbIBHbIX dopm
0by4yeHus
C.B. Topb6ain, M.C.|TexHnuyeckas http://www.nizrp.nar
JlnnaToBs TepMoamMHammka  [TekcT] M-BO HAVKU 1 BbICLLEMO od.ru/metod/tsuitd/2
MeToOuYecKMe YyKasaHusa K y 019 _08_26 01.pdf
BbINOMIHEHNIO  KOHTPOJIbHbIX obpasosaHus PO, BLLITS 2019
cneryntg.- Cne. :
pabotr ans obyvarowmxcs BLUTO CM6ryMTA
UHcTuTyTa ©6e30TpbIBHbIX
dopm 06yyeHus
B.I.  3no6uH, C.B.|NccnepgosaHue http://www.nizrp.nar
Fopban, 3.P. nues TEPMOANHAMMUYECKNX od.ru/metod/tsuitd//2
npoLieccos [TekcT]: .pdf
MeTOAMYECKUE YKasaHust K
nabopatopHbiM pabotam Mo M-Bo o6pasoBaHua n
avcumnnuHe  « TexHun4veckas Haykn P®, BLUT3 2016
TepmoavHamunka» ans cnerynrh. — Cre.:
CTYAEHTOB WNHCTUTYTOB BWTS CNerynTa
3HEpPreTuKM n
aBTomaTm3aumu n
06e30TpbIBHbIX dopm
0obyyeHus

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CNPABO4YHbLIX CUCTEM

1. OnekTpoHHO-6MbNMoTeyHas cuctema IPRbooks [OnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/
2. OnekTpoHHas oubnunoteka BLUTO CIB INYMNTL [OnekTpoHHbI pecypc]. URL: http://nizrp.narod.ru

3. bBasza paHHbIXx OOnbLUOWN TEeXHUYECKoMn

URL:http://teplokot.ru/

ondnmnoTeku

"Cant TennotexHuka"

[OnexTpoHHBbI  pecypc].

7.3 NepeyveHb NMULIEH3MOHHOro U CBOGOAHO pacnpoCcTPaHAEMOro NPorpaMMHOro obecnevyeHus
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013
Ouarpamma HS gnsa Boapl 1 BogsHoro napa v2.5




7.4 OnucaHune MmaTtepuanbHO-TEXHMYECKON 6a3bl, He0OGX0AMMOMN ANA OCYLUECTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnuHe

AyauTopus OcHalueHne

MynbTumMeguiiHoe obopyaoBaHue, cneumanmMsapoBaHHas mebernb, ocka
JlekunoHHas Y A PyA 4 P A
ayguTopus

MynbTmMeauiiHoe o6opyaoBaHue, crneluanMaMpoBaHHas Mmebernb, focka
YuebHas ayautopus

CneumanuanpoBaHHas mebenb, gocka
YyebHasn ayguTtopus




