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1. Hesb u 3a1a4u U3yYeHUS TUCIUATNINHbBI

Ilenp w3yuyeHUs IUCHMIUIUHBI - BOOPYXKEHHE CTYACHTOB 3HAHHMSIMH (YHIAMEHTAIbHBIX
3aKOHOB, SIBIISIFOLITUXCSI OCHOBOHM (DYHKIIMOHUPOBAHUS TEILIOBBIX MAIIIMH U allaparos,
MPEICTAaBICHUSAMH O pabouux Tpoleccax, TMPOTEKAMUX B TEIUIOBBIX MallMHAX W HUX
3¢ hEeKTUBHOCTH,
0 CBOMCTBax pabOYUX TEN U TETUIOHOCHTETICH.

3amaun JUCIUTLINHEIL:
- OBnaicHue CTYICHTaMH OCHOBHBIMM MOHATUSIMH TEXHUYECKOW TEPMOJMHAMUKH, TEPMUHOJIO-TUEM,
3aKOHAMMU;;
- OBnajieHHe CTYICHTAMH OCHOBHBIMH MPOIIECCAMHU, MPOTEKAIOIIMMH B TEIJIOBBIX MAaIlIMHAX;;
- OBnasieHue CTyJJleHTaMHU METO/IaMH pacyeTa TePMOJIUHAMUYECKUX IIPOLIECCOB;;
- OBnazeHue CTyOE€HTAMU METOAaMU pacyeTa M HKCIEPUMEHTAJIbHOIO OINPEACICHUs] CBOWCTB
pabouux Tes U TEIUIOHOCUTENIEH,;
- OBnajieHue CTyJEHTAaMHU OCHOBHBIMH TPEOOBa-HUSAMH, XapaKTEPU3YIOIUMH TPO(HECCHOHATBHYIO
JEeSATEILHOCTh OaKaJaBpOB.

2. Mecto nucuumimabl B ctpykrype OOII BO
HucuumuinHa « TexHudeckas TepMOAMHAMUKAY OTHOCHUTCS K 0a30BOM 4acTH y4eOHOro MJjlaHa.
JucuuninuHa usyyaercs Ha 2 Kypce, B 3, 4 cemecTpax.

W3ydeHuo AMCHUITIIMHBI «TexHuyeckass TepMOAMHAMHKA» TPEAIIECTBYET OCBOCHHUE
JTUCITUTIINH (TIPAKTHK):

dusuka;

MaremaTnka;

HNnxenepHast 3K0JIOT U,

Xumus.

OcBoenne AuCHUIUIHHBL «TexXHUYECKass TEPMOIUHAMUKAY SIBIISIETCS HEOOXOIMMOUW OCHOBOM
JUTSI TIOCJICYFOIIETO U3yYeHUsI TUCIUIUIAH (TTPAKTHK):

['upporazonnHaMuka;

HNuxeHnepHbIe MPUKIIATHBIC POTPAMMBI B TEIIJIOOHEPTETHKE;

KoTtenbHble yCTaHOBKM U TTApOTEHEPATOPHI;

TemnomaccooOMeH;

TernoBble IBUTATENIM U HArHETATEIH;

TexHoMOTHSI peMOHTA W AKCIUTyaTalluyd YHEPTOOOOPYIOBAHUS;

TexXHOI0rnuecKre YHEProCUCTEMbI MPEANPUITHH;

DHeprocOepekeHHe B TETUIOIHEPTETUKE U TETNIOTEXHOJIOTHSIX;

[ToaroroBka K mporeAype 3aiuThl U 3aIIUTa BBITYCKHOW KBAaTU(UKAIIMOHHONW PAaOOTHI.

B Hpouecce I/I3y‘ICHI/I$I JOUCIHUITIINHBI CTyIIeHT TOTOBUTCSA K BHIAM HpO(l)GCCI/IOHaJIBHOf/'I
JESITeIbHOCTH U pelIeHuI0 npodeccnoHanabHbIX 3aaa4, npeaycMoTpeHHbix @PI'OC BO u yyeOHBIM
IUIAHOM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS] JUCHHUILIMHBI
[Tporecc n3yueHus TUCIMILIMHBI HAllPpaBJIeH Ha (OpMUpOBaHUE KOMITCTEHIIHIA:

- OIIK-2 Cnoco0eH NpHMEHSITb COOTBETCTBYHIOIIMI (PH3MKO-MaTeMaTHYeCKHH anmapar,
MeTOIbl AHAJIN3a U MO/JAeJHPOBAHUS, TEOPETHYECKOI0 M IKCIEPUMEHTAIbHOIO MCCJIEI0BAHUA
NPH peleHn NpogecCHOHATBHBIX 3a1a4

3HaHUs, YMEHMA, HaBBIKM, (OpPMHUpPYEMble 110 KOMIIETEHIIMM B paMKaX JUCLUIUIMHBL, U
WH/IUKAaTOPbl OCBOCHUS KOMIIETEHIHI

CTyneHT N0KEeH 3HATh:



MaremaTudeckuil ammapar uccienoBaHUs (YHKIHMA, TUHEHHOW anreOphl, nuddepeHnaIbHOT0
WHTETPABHOTO  MCUUCIICHUS, PsIOB, AuPQPepeHInanbHbIX paBHEHUH, Teopun (QyHKUIUH
KOMITJIEKCHOTO TIEPEMEHHOTO, YHUCICHHBIX METOA0B. (Du3nWyeckue SBICHUS, 3aKOHbI MEXaHHKH,
TEPMOJMHAMUKH, DIIEKTPUIECTBA U MarHeTU3Ma, ONTUKH. OCHOBBI aBTOMAaTHYECKOTO YIPABICHUS U
pETyIupOBaHUS.

CTyneHT A0KEH YMETh:

[TpuMensaTh (PU3HMKO-MaTeMaTU4YECKU MaTeMaTUYECKUH anmapar MpHU HCCIEJOBAaHUU U PEIICHUU
po¢eCCHOHANIBHBIX 3a/1a4. BBITOIHATE MOJEIMPOBAHUE CUCTEM aBTOMAaTHYECKOTO PETyIMPOBAHUS

CTyneHT NOJKEeH BIa/leTh HaBbIKAMMU:
Du3nKo-MaTeMaTHUCCKUM afraparoM, 3aKOHAMHW MCXAaHWUKH, TCPMOIWHAMUKH, IBJICKTPUYCCTBA U
MarHeTH3Ma, ONTHUKH, XUMHHM TpPU pEleHMH MNpodecCHOHANBHBIX 3aaad. OcHoBamH
ABTOMAaTUYECKOTO  YIPABICHMS U  peryaupoBaHus. MerogaMu  MOJEIMPOBAHHUE  CUCTEM
aBTOMAaTHYECKOI'0 PEryIUPOBAHUSI

- OIIK-3 Cnoco0eH aeMOHCTPHMPOBATH HNPHMEHEHHE OCHOBHBIX CIIOCO00OB IOJIy4YeHHs,
npeo0pa3oBaHus, TPAHCIIOPTA U UCNOJb30BAHMUSA TEIUIOTHI B TENJOTEXHHYECKUX YCTAHOBKAX M
cucreMax

3HaHUs, YMEHMA, HaBBIKM, (OpPMHUpPYEMble 110 KOMIIETEHIIMM B paMKaX JUCLUIUIMHBL, U
WH/IUKAaTOPbl OCBOEHUS KOMIIETEHIHI

CTyneHT N0KEeH 3HATh:
OCHOBHBIE 3aKOHBI ABWIKCHUA KXUAKOCTU U ra3da, OCHOBBI T'HApOTra3ouHa-MUKH, TGHJ’IO(bI/BI/I‘-IeCKI/IX
CBOMCTB pa6oqnx TCJI, OCHOBHBIX 3aKOHOB TCPMOJUHAMHUKU U TCPMOJUHAMUYCCKUX COOTHOIJ.ICHHFI,
OCHOBHBIX 3aKOHOB H CITIOCOOOB IIepeHOCa TEIIOTHl M MACCHI.

CTyneHT NOIKEH yMETh!
HpI/IMeHSITL OCHOBHLIC 3aKOHBbI IBWXCHUA XKXUAKOCTU W Tas3da, OCHOBBI T'HAPOTa30JUHAMUKH,
TGHJIO(I)I/ISI/I‘-IGCKI/IX CBOMCTB pa60q1/1x TCII, OCHOBHBIX 3aKOHOB TCPMOAHAMUKHA n
TCPMOANHAMUYICCKUX COOTHOH_IGHI/If/’I, OCHOBHBIX 3aKOHOB H CIIOCOOOB NnepeHocCa TCIJIOTBI 1 MACChI
AJI PaACUCTOB TCINIOTCXHUYCCKUX YCTAHOBOK U CUCTCM.

CTyneHT A0KEH BIIaJIeTh HABBIKAMM:
OcHOBHBIMH crioco0amMH MOJyYeHHs, peoOpa3oBaHMsl, TPAHCIOPTA U MCIOJIb30BAHUS TEIUIOTHI B
TEIUIOTEXHUYECKUX YCTAaHOBKAX U CUCTEMAX

4. O0beM IMCHUIIMHBI M BH/bI Y4eOHOI padoTsl (04Hast popMa o0yueHus1)

Bcero Tperuii  |YerBeprsl

Bun yue6HO# paboThI 4acoB ceMecTp |i ceMecTp
KonrakTHas pa6ora (Bcero) 124 52 72
IIpakTrueckue 3aHATUA 46 14 32
JIeKIIMOHHEBIE 3aHATUS 46 24 22
JlaGoparopHble 3aHATHS 32 14 18
CamocTosiTesibHast padoTa (Bcero) 209 128 81
Buael npoMe:KyTOYHOM aTTecTalnu 27 27
3auer +

DK3aMeH 27 27
O01masi Tpy10eMKOCTb 4aChl 360 180 180
Oo01masi Tpy10eMKOCTb 3a4eTHbIE

eIUHHNIBI 10 5 5

O0beM JUCUMILIMHBI M BUIBI Y4eOHOH padoThl (3a0uHasi Gpopma 00ydeHus )

Bcero Tpetuit UYersepth! |I1aTbiid
By yuebno# paboTh 4acoB CeMeCTp | ceMecTp |[ceMecTp
KonTakTHas padora (Bcero) 36 14 16 6
[IpakTnueckue 3aHATHS 16 4 6 6




JIeKIIMOHHbBIC 3aHATUS 8 4 4
JlaGopatopHbie 3aHATHSA 12 6 6
CamocrosiTesqibHast padoTa (Bcero) 311 94 88 129
Buabl npoMe:xkyTOUHON aTTeCcTAlUMN 13 4 9
3auer 4 4
DK3aMeH 9 9
O0mas Tpy10eMKOCTb 4achl 360 108 108 144
O0mas Tpy10eMKOCTh 3a4eTHbIE
(9107030701081 10 3 3 4
5. Conepxxanue 1M CUMILTHHBI
TemaTn4yeckoe JIaHupoBaHue (0UHOe 00yUeHHE)
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Tpernii cemecTp, Beero 180 24| 14| 14| 128
Paznea 1 TexHn4yeckasi TePMOAMHAMMKA U €€ 3aKOHbI 45 6 4 4/ 31
[IpeameT TeXHUYECKON TEPMOAVHAMUKH.
Tema 1 TepmonnHamuka u ee MeToA. TepMoarHaAMUYECKas 9 1 1 7
cucreMa. TepmonuHaMuuecKuit mporuecc.
[TapameTpsl COCTOAHUS. YpaBHEHUE COCTOSTHUS
Tema 2 HUIecaILHOrO rasa 11 1 1 9
CMecu uneaabHBIX ra3oB
IlepBblit 3aK0H TEpMOAMHAMUKYU. BHYTpEeHHsIS
Tema 3 3HEprus U pabora u3MeHeHus: oobema. BHennss 11 2 2 7
pabora.Temnora.
OHTanbNus. YpaBHEHUE IEPBOTO 3aKOHA
Tema 4 TEPMOAVMHAMUKHU Y€PE3 FHTAIBIINIO. TerI0eMKOCTh 14 2 4 8
ra3oB
Kpyrossie npoueccsl. Bropoii 3axon
Pasgen 2 Py pott P 54/ 8| 4| 2| 40
TEePMOIAMHAMUKH.
Tepmonunamudeckue nukiabl. Tepmuueckuii KIT/.
Tewa 5 pMmOr . P A0 2 8
DOopMYyIUPOBKU BTOPOTO 3aKOHA TEPMOAMHAMUKU
OHTpomnus. i3MeHeHue SHTPONUY B HEOOPaTUMBIX
Tema 6 P P P o 1| 1 7
mpolieccax.
Kpyroseie niporiecchl (1iukiinl). [Ipsmoit u oOpaTHbIi
Tema 7 by pouccchl (wiikD). Tlp P 111 9
uukiibl Kapno. Teopema Kapho.
DKceprust TeIUIOTHL. DKCEPrHsl MOTOKa Paboyero
Tema 8 P P P 1| 2 9
Tena.
OCHOBHbIE TEPMOJAMHAMUYECKHUE MPOIIECCHI
Tema 9 PMOA pott 130 2| 2| 2| 7
UJI€aJIbHBIX Fa30B U UX UCCIIEOBAaHUE
udpdepeHunaibLHbIe YypABHEHUS
Pasgen 3 Audpeperin P 18| 2 16
TEePMOAMHAMUKHA




XapakrepuctTuueckue GyHKIUN U

Tema 10 9 1 8
TEPMOJMHAMUYECKUE TTOTEHIIUAIIBI.
OcnoBHbIe U depeHnnanbHbIe ypaBHEHHS

Tema 11 tepMmonnHaMuku. CooTHomeHuss Makcsena. 9 1 8
Ypasuenus [u66ca-I'enpmromnsbia.

Pasien 4 OcHOBHBIC TEPMOAMHAMHYECKHE MTPOLECCHI 37 4 4 4l 25
peaJIbHbIX Ia3oB

Tea 12 q)aSOBEIe nepexo/bl. YCTOMUMBOCTH (ha3. YpaBHEHHUE 10 1 1 ]
Knaneitpona-Knaysuca

Tena 13 TepMudeckue u KaJIOPUYECKUE CBOMCTBA PEaIbHbIX 1 1 1 9
ra3oB. YpaBHEHHE COCTOSIHHS PEAJIbHBIX [a30B
[Iporniecc mapoobpazoBanwmsi. OCHOBHBIC MTapaMETPhI

Tema 14 BOJASHOTO Tapa. TepMoauHaMruYeCcKue MpoIecChl 16 2 2 4 8
BOJISIHOTO Tapa.

Pa3nen 5 Baaxkubiil BO31yX 26 4 2 4| 16

Tena 15 XapakTepuCTUKHU BJIAKHOTO Bo3ayxa. Pacuer 12 ) ) ]
apaMeTPOB BIIAKHOTO BO3AyXa.
TepMonrHaMHUECKHE MTPOLIECCHI C BIAXKHBIM

Tema 16 BO3IyXOM (OXJIaXK/ICHHE, HarpeB, CMEIICHHE, CYIITKa 14 2 4 8
BO3ITyXOM).
YerBeproiii cemecTp, Beero 153 22| 32| 18| 81

Paznea 6 HcTeyenue razoB u napoB 31 6 6 4/ 15

Tema 17 [IepBrIil 3aKOH TEPMOAMHAMUKH JJIS IOTOKA 5 1 1 3

Tena 18 CBs13b U3MEHEHUSI CKOPOCTH U ITapaMeTPOB 5 1 1 3
COCTOAHMS B TOTOKE. CKOPOCTH 3BYKa

Tena 19 CooTHOIIIEHNE MEXy CTATUYECKUMU NTapaMeT-paMHu 6 1 ) 3
Y IIapamMeTpamMu TOPMOKEHUSI.

Tena 20 HcreueHne u3 CyKMBAIOIIMXCS COIUT U COIUIA 3 1 4 3
JlaBans

Tena 1 HpoccenmupoBanue ra3oB U napoB. DPhexT 7 ) ) 3
Hxoyna-Tomrcona.

Paznean 7 ukabl KOMIIpeccopoB 20 4 4 4 8

Tema 22 OpnHOCTyIIEHYaTOE CyKATHE 7 2 2 3

Tema 23 MHoroctyneH4yaToe cxarue 4 1 3

Tema 24 Onenka 3pPeKTUBHOCTH PabOTHI KOMIIPECCOPOB 9 1 2 4 2

Paznea 8 [ukabl ABUraTesieil BHyTPEeHHEr0 CrOpaHus 19 2 4 4 9

Tema 25 Mertoabl TEpMOIMHAMUYECKOIO aHATIN3a LIUKJIOB 9 2 4 3
Huxner JIBC ¢ moaBogoM TEMIOTHI TPU MTOCTOSTHHOM

Tema 26 o0beMe, TPH MOCTOSTHHOM JIaBJICHUH, CO 5 1 1 3
CMEILIAHHBIM TIOJBOJIOM TETUIOTHI
[ukIbI ra30TYpOMHHBIX YCTAHOBOK CO CTOPAaHUEM

Tema 27 TOIUIMBA IIPU [TOCTOSIHHOM JaBJICHUU, IIPU 5 1 1 3
MOCTOSIHHOM 00beMe

Paznen 9 ukabl NAPOTYPOMHHBIX YCTAHOBOK. 34 4 8 22

Tena 28 Hukn Kapnao ans BonsiHoro mapa. L{ukn Penkuna 6e3 7 1 ) 4
neperpesa napa.

Tenma 29 [uxn PenkrHa ¢ mpoMeKyTOYHBIM IIEPErPEBOM ] 1 ) 5
napa.

Tena 30 PerenepaTuBHBIN LUK MapOTypOMHHON YCTaHOBKHU. 7 1 ) 4
KoMOuHUpOBaHHBIE TUKITBI

Tema 31 TernodukanoHHbIe MTapOTYpPOUHHBIE YCTAHOBKU 5 1 4




Tema 32 Oxceprerudeckuit ananus [ITY 7 2 5
HKJIbI X0J0AMJIbHBIX MAIIUH M TeIJIOBLIX

Pa3zgea 10 1 32 4 6 4| 18
HACOCOB
CxeMa U [IUKJI Ta30BOH (BO3AYILIHOMN ) XOJIOAWILHOMN

Tema 33 B (BO3ATymIHOH) XO701 6 2 4
YCTaHOBKH
CxeMa U I[IUKJI TapOKOMIIPECCUOHHOMN XOJIOMMILHON

Tema 34 H p p A 0] 1 4] 5
YCTaHOBKH

WKJIBI IIAPOKEKTOPHBIX U aICOPOIIMOHHBIX

Tema 35 1 p p Alcopolt sl 1| 2 5
XOJOAWIBHBIX MAaIlUH

Tema 36 [k TemaoBoro Hacoca 8 2 2 4

Paznen 11 OCHOBBI XUMMYECKOI TEPMOAMHAMUKHI 17 2 4 2 9

Tema 37 OCHOBHBIE 3aKOHBI XUMHYECKON TEPMOJUHAMUKHI 8 1 2 2 3

Tema 38 TepMonrHaMU4eCKUE TOTCHIUAIIBI 4 1 3
XUMHYECKOE PAaBHOBECUE TEPMOXUMUYECKON

Tema 39 p p 5 2 3
CUCTEMEI

Ha npoMexxyTouHyro aTrTecTaiuo OTBOAUTCA 27 4acoB.

Coneprxkanue IMCHUILIMHBI (O4HOE 00yUeHHe)

Homep Tembl

Conepxxanue TeMbl

Tema 1

IIpeamer u MmeTon TepMoaMHAMUKU. TexHUYECKass TEPMOJUHAMHUKA KaK
TeopeThdeckas 6a3a CrenUualbHbIX TeIUIOTEXHUYECKUX UCLIUIUINH.
TepMmonnHamuueckoe paBHoBecue. HepaBHOBECHBIE COCTOSIHUS U IIPOLIECCHI.
TepmonuHaMuyeckasi CHCTEMa: OCHOBHBIE OIpEIeNICHHsI U KIacCU (UK.
Tepmonunamuyeckuii nporecc. O6paTuMblie 1 HEOOpaTUMBbIE TPOLIECCHI.

Tema 2

[Tapamerpsl cocrosiHus. TepMoaMHaAMUUECKUE TapaMETPBI IIPOCTON CUCTEMBI:
TemIeparypa, JaBieHrue 00beM. YpaBHEHHE COCTOSIHUS HJICAIbHOTO Ta3a.
YHuUBepcanbHas ra3oBasi ocTosiHHasA. HopMaib-Hble (U3NYECKHE yCIOBHAL.
CwMmecu uneanbHbIx Ta30B. CiocoObl 3ajaHus cocTaBa cMecH. Ka-xymasics
MOJIEKYJISIpHAs Macca cMecH. ['a30Bast mocTosiHHAs cMecu. 3akoH JlanbToHa Aiis
cMmecu. [TapuuansHoe naBieHue.

Tema 3

Bunpl sHeprun. BHyTpeHHss sHeprus kak QyHkius coctosiHus. Pabdora,
CBsI3aHHAs C U3MEHEHHEM oObema. BHemnHssa pabora. Onpenenenue padoThI U
TEIUIOTHI Yepe3 TEPMOANHAMUYECKHE TapaMeTphl cocTosiHUs. PV - nuarpamma.
YacTHele caydau.

3aKoH cOXpaHEHHs U MpeBpaleHus sHepruu. [lepsoe Hauaao TEpMOIUHAMUKH.
CymHocTh 3akoHa. Paznuyabie popMyTMpOBKY 3aK0HA. AHATUTHYIECKOE
BBIPQXCHHE 3aKOHA JIJIS1 3aKPBITHIX CUCTEM. DHTAJIBIIHUA.

Tema 4

CymMa BHYTpEHHEW SHEprUH CUCTEMBbI U ITPOU3BEICHUS AaBJICHUS HA 00BEM.
VYpaBnenue [lepBoro 3akoHa TEpMOAMHAMUKH Y€pe3 IHTAIBIUIO. TenI10EMKOCTb
cucteMbl. MaccoBasi, 00beMHasi U MOJISIp-Hasl TETIOEMKOCTh. TerniI0eMKOCTh pu
MMOCTOSTHHOM 00BeMe U JaBJIeHUH. YpaBHeHHE Maiiepa.

Tema 5

O6parumbie U HeoOpaTuMBbIe porieccbl. OCHOBHBIE MPUYUHBI HEOOPATUMOCTH
npoueccoB. TepMoauHAMUYECKUE [IUKIIBL: TIPSIMbIE U 00paTHbBIE, 00paTUMbIE U
HeoOpatumeble. Tepmudecknii KO3 GUIIMEHT MOJIE3HOTO JACHCTBUS ITUKIIA
TEIUIOBOTO JBUTATeNsl. TepMOIMHAMUYECKUE MPOIIECCHI U IIUKIIbI B
T-s-nuarpamme. Lluknnueckue npoieccsl mpeodpazoBaHue TEIIOTHI B padoTy.
Bropoe nagano repmoarHamMuki. OCHOBHBIE (DOPMYTUPOBKH 3aKOHA.
AHaNUTUYECKOE BRIPAKEHHUE 3aKOHA. BeuHbIN ABUTATENh IEPBOTO U BTOPOTO poja.
AHanUTHYECKOE BhIpaKEHHE BTOPOTO 3aKOHA TEPMOJIMHAMUKH ISl HEOOpaTUMBbIX
npoueccoB. Bropoe Hauano TepMoOIMHAMUKY 1J11 HEPABHOBECHBIX CHCTEM.
OumocoPpCcKoe U CTATUCTUIECKOE TOIKOBAaHUS BTOPOT0 3aKOHA TEPMOIUHAMUKH.




Tema 6

JlokazarenbCTBO CyIECTBOBAHMS SHTPONUU. Bo3pacTtanue SHTpONUH Npu
HEoOpaTUMBIX Tporieccax. MI3MeHeHrne YHTPONHH B HepaB-HOBECHBIX MPOIIECCax.
Heobparumas agnabara. TeriooOMeH ¢ KOHEUHOM Pa3HOCTHIO TEMIIEPATYP.
Bospacranue sHTpoOnUU N30AUPO-BaHHOMN cUCTeMBbl. CTaTUCTUYECKUN CMBICI
BTOPOTO 3aKOHA TEPMOJAMHAMUKU. DHTPOMNUS U TEPMOAUHAMUYECKASI BEPOSATHOCTD
COCTOSTHUS. DHTPONUIHBINA METO/I pacueTa MoTepb YHEPTUU HEOOPATUMBIX
IIPOLIECCOB.

Tema 7

[psimoit nukn Kapuo u ero KITJI. O6parusiii ki KapHo 1 ero XomoauabHbIH
ko3¢ ¢unment. Teopema Kaprno. MakcumanbHas paboTa LUKIIA.
CpenHenHTerpasibHas TeMIEpaTypa MoABoa (0TBO/IA) TEIUIOTHI U SKBUBAJICHTHBIN
uuki Kapho.

Tema &

[Tonstue sxkceprun. Ypasuenue [ tou-Crononbl. DKCepruuecKuii aHaums.
Dkceprusi Kak Mepa paboToCOCOOHOCTH CUCTEMBI. DKCEPTHS MACCHI BEIIECTBA B
o0beme, OTOKA TeTlia ¥ MOTOKa BeriecTa. [loTeps axcepruu mpu HeoOpaTUMBIX
npoiueccax. Jxcepreruueckuit KIT/.

Tema 9

TepMonuHaMHUYECKUE MTPOLECCH U3MEHEHUS COCTOSHUS UealIbHBIX ra3oB. O0mue
BOIIPOCHI UCCIIEIOBAHMSI TPOLIECCOB U3MEHEHUS COCTOSIHMSI UI€aIbHOIO Ta3a:
U30XOPHOT0, H300apHOT0, U30TEePMHUYECKOT0, aaradarHoro. [lonurponHsie
npouecchl. OCHOBHBIE TEPMOJMHAMUYECKHUE MPOLIECCH KAK YaCTHBIN ClTydait
HOJUTPONHOTO nporuecca. OnpeeneHne nokas3aresis NOJIUTPOIbI U TENI0EMKOCTH
HOJIUTPOITHOTO Mpouecca. OnpeneneHue TeIIoThl U paboTHI poliecca.
N3obpaskeHue mporeccoB B p-v- 1 T-s-auarpaMmmax.

Tema 10

TepMonuHaMHUYeCKUE MOTEHIMAIBI M UX CMbICI. BHYTpeHH:s SHeprusl.
Onranbnus. CBoOoaHas sueprust. Tepmoannamuueckuid noreHuuan ['m60ca.
CoOcTBeHHbBIE KOOPIUHATHI TEPMOANHAMUYECKUX MOTEHIIaNOB. COOTHOLICHUS
Makcsemia. YpaBaenus [ u66ca-I'ensMrosnbia

Tema 11

OcnoBuble U depeHnnanbable ypaBHEHUS TePMOAMHAMUKHU. CBsI3b MEXKIY
TEPMUYECKUMU U KAJIOPUYECKUMU BEJIMYMHAMMU B IIEpEMEHHBIX L, T u p, T.
Ouneprun ['m60ca u ['enpmMromnbia u MX CBOHCTBA. 3aBUCUMOCTD TEIIJIOEMKOCTEH Cp
U CV OT 00beMa U JIaBJIeHUs. YpaBHEHUSI MakcBeIa.

Tema 12

Peanbuble ra3pl. KadecTBeHHBIE 0COOEHHOCTH peabHbIX Ta30B. PazoBbIe
nepexonbl. Termora (a3oBoro nmepexoaa. Ycinosue paBHoBecus (as3. [InaBnenue.
[Tapoo6pazoBanue. Cyomumanusi. TpoitHas Touka. YpaBHenue Knaneiipona —
Krnaysnyca.

Tema 13

TepMonrHaMUYECKUE CBOMCTBA PEAIbHBIX BEIECTB, p-V- U T-s-auarpaMMsl.
VYpasuenue Ban-nep-Baansca. Kpurnueckoe cocrosiue. M3orepmsl raza
Ban-nep-Baanbsca. Kpurnueckue napamerpsl. M3otepMmel peanbHoro raza. Onsir
DHJproca

Tema 14

[Tapel. XapakTrepHble COCTOSHUS BOBI U BOASHOIO napa. Ilomydenue mapa.
XapakTepHble COCTOSIHUS BOJbI U BOJSIHOTO napa. TS- nuarpamma coCTOSIHUN
BOJIbI ¥ BOJSIHOIO napa. TepMOAMHAMUYECKHE CBOKMCTBA BOABI U BOASHOIO Iapa.
HS- nauarpamma cocTosiHUM BoAbl M BOASHOTO napa. TepMoanHaMu4yeckue
CBOMCTBA XKUAKOCTEW. TepMoarMHaAMUYEeCKHE CBOWCTBA MapoB. Temnora
napooOpa3oBaHusl.

W3oxopHbIii, n300apHbIi, N30TEPMUYECKHNA U auabaTHBII MPOLECCHI C BOISHBIM
napom. OnpeseneHye napaMmeTpoB COCTOSIHUSL U ITPOLIECCOB C IIOMOLIBIO
TEPMOJMHAMUYECKHUX Ta0nui u TS-nuarpaMmel.

Tema 15

OcHoBHble omnpeneneHus. AOCONIOTHAS U OTHOCUTENbHAS BIaXKHOCTbD.
Temneparypa Touku pockl. Biaroconepxanue. ['a30Bast HOCTOSIHHAS ¥ TUIOTHOCTh
BJIaKHOTO Bo3ayxa. H-d-nmuarpamma BiiakHOTO BO3yXa.




Tema 16

TepMoarHaMHUUYECKHE MTPOLIECCHI C BIAXKHBIM BO31yXOM (OXJIaXIE€HHE, HArpeB,
UCHapeHue, yiaaxkHenue) u ap. Onpenenenyue napaMeTpoB MpoLECCOB C
nomotbio H-d-nmuarpamma. Cmerienrne motokoB Bo3ayxa. [lapamerpsr cmecu.
Cy1ika HarpeTsIM BO3AyX0oM. MI3MeHeHHne TapaMeTpoB BO3/lyXa IPU CYIIKE.

Tema 17

Hcreyenue u npoccenupoBaHye ra3oB U IapoB. YPaBHEHUE IIEPBOIO 3aKOHA
TEPMOJMHAMUKHU JJIs [IOTOKA U €r0 aHaJu3. YPaBHEHHUE HEPA3PBIBHOCTH.
VYpaBHenue umnynbcoB. Pabora nporankusanus. Pacronaraemas pabora npu
HCTEYCHUH rasa.

Tema 18

AnmnabatHoe ucTedeHue rasa. Mcredenue KanesnbHbIA XUIKOCTH. CKOPOCTh
aanabaTHOro ucreueHus. MakcuMaibHas U KpUTHUECKas CKOPOCTH MOTOKA.
VYcnoBus nepexoza MOToOKa U3 J03BYKOBOTO Te-4€HUS B cBepX3ByKoBoe. Coria u
auddy3opel. MaccoBblif pacxof raza nIpu UCTEUCHUH.

Tema 19

[TapameTpbl MoIHOTO aMabaTHOTO TOPMOXKEHUSI TOTOKa. COOTHOLICHHE MEXKIY
CTaTU4YECKOM TEMIIEPAaTypOH U TEMIIEPATYPON TOP-MOKEHUS, CTATUYECKUM
JTABJIICHUEM U JIaBJIEHUEM TOpMOKkeHUs. KpuTnueckoe OTHOIIEHHUE JaBIeHUN

Tema 20

Como u nuddyzop. CkopocTh HCTEUEHUS ra3a U3 CYKUBAIOLIETOCS COILIA.
MakcuMalibHbIM pacxoj] U KpUTHYECKAsi CKOPOCTh. KpuTnueckoe OTHOIICHUE
JABJICHUN U TemIeparyp. 3aBUCUMOCTb CKOPOCTH U Pacxoja OT OTHOIICHUS
HayaJIbHOTO K KOHEUHOMY JaBieHuto. KomOunupoBanHoe cormuio JlaBass.
AnunabatHoe TeueHue ¢ TperneM. KoadumueHTsr CKopoCcTH U TOTepH SHEPTHH.

Tema 21

CymHoCTh npoiiecca ipoccenupoBanus. J{poccennpoBanue UaeaabHOro ras3a.
N3ob6paxenue mpouecca apoccenrpoBanus B h-s-auarpamme. [Toreps sxcepruu
MOTOKA MpH ApoccenupoBanuu. Juddepernuanpaplii 1 HHTErPaTbHBIN
TeMIiepaTypHbIi 3P ekt aqnadaTHOTO JPOCCEIUPOBAHUS PEATHHBIX Ta30B.
Temneparypa uaBepcuu. KpuBas naBepcuu.

Tema 22

TepMonuHaMHYeCKUN aHATU3 MPOIIECCOB B KoMmmpeccopax. Kmaccudukarms
KOMITpeccopoB U nmpuHuuM Aeiictsus. [lonnas padora, 3aTpadeHHast Ha TPUBOA
KoMIipeccopa. M3orepmMuyeckoe, aaradbaTHOE U MOJIUTPOIHOE CKATHUE.
Omnpenenenne 3(hPeKTUBHON MOIITHOCTH, 3aTPauMBACMOM Ha MPUBOJI KOMIIPECcopa
Y OTBOJUMOM MPH OXJIAXKIEHUU TETJIOTHI.

Tema 23

MHorocTtyneH4arsiii koMrpeccop. ONTUMalbHOE pacnpeiesICHUE TaBICHUN 110
ctynensM. M3o0paxenue B p-v- u T-s-muarpaMmmax mpoieccoB B KOMIIpeccopax
JUISL MHOTOCTYIIEHYATOTO CKATHSl.

Tema 24

HeoGpatumoe cxxarue. [ToHATHS SKCepreTHIecKoro, BHYTPEHHETO
OTHOCUTENBbHOTO, n3oTepmudeckoro KII/I komnpeccopa. Pacuer noreps aHepruu u
skcepreTruueckuit KITJ[ komnpeccopa.

Tema 25

Teoperndeckuil U AEHCTBUTEIBHBIN HUKIIBI IBUTaTesieid. [lapameTpol
XapakTepHbIX Touek 1ukia. [lonBeneHHas u oTBeieHHas TemioTa B uukie. Pabora
nukia. Tepmuueckuit KIT/[ o6patumoro nukina. MeTonbl aHamu3a IUKIIOB.
O6parumble U HeoOpaTuMBbIe UKL, OTHOCUTENBHBIN BHYTpeHHn KITJI nukoa.
Tepmonunamuyeckue u skceprerudeckue KITJ[ mukinoB asurareneid BHyTPEHHETO
cropanus. CpaBHUTENbHBIN aHAIN3 TEPMOJUHAMUYECKUX LIUKIIOB.

Tema 26

[uxsl qBUTaTENIel BHYTPEHHETrO Cropanus. LIMKiIsl ¢ MOABOAOM TellIa IpH
NOCTOSIHHOM JIaBJICHUH, TIPH ITOCTOSTHHOM 00beMe, CO CMELIaHHBIM MOBOIOM
teruta. CpaBHeHue MkI0B 1o TepmuueckoMy KIIJI. 3aBucumocTs TepMUUECKOTO
KII/I oT cpennux TeMmepa-Typ MoABOAa U 0TBoAA Teria. M3o0paskeHre IUKIOB B
pv- u TS- quarpammax.




Tema 27

ukisl ra30TypOMHHBIX ABUTaTeNNel U yCTaHOBOK. CxeMa M LUKJ ra30TypOuHHON
YCTAHOBKH C IIOABOJOM TEILIA IIPYU IIOCTOSHHOM JIaBJICHUH, IIPU IIOCTOSSHHOM
o0beMe. [leficTBUTENbHBIN UK ra30TypOUHHON ycTaHOBKH U cuctema KIT/L st
OLIEHKM noTepb B Hell. MeTtozas! nossitenust KII: mpumenenue perenepaunu
TEIlJIa, MHOTOCTYIIEHYATOrO CKaTUs BO3AyXa B KOMIIPECCOPE U CTYIIEHYa-TOrO
paciupeHus MPOAYKTOB CrOpaHusi B TypOuHe. 3aMKHYThIE IIUKJIBI Ta30TYpOUHHBIX
YCTaHOBOK.

Tema 28

[ukss! mapoTypOUHHBIX YCTaHOBOK. [IpuHIMNIMAIbHAs CXeMa U TEOPETHUECKUN
uuki [TY, nukn Kapuo, nukn Penkuna . BiusHue HagyanbHBIX U KOHEYHBIX
napameTpos napa Ha repmuueckuit KIIJ[. Cucrema KITZL qyist onenku noreps B
napoTypOMHHON yCTaHOBKE.

Tema 29

IIpomesxkyTOUHBIM IEperpes napa U NpUYUHBI €ro NpuMeHeHus. [IpuHnunuansHas
cxema napocuiioBoil yctaHoBku. Cxema IITY ¢ npomMexyTOUHBIM IEPErPEBOM.
N3obpakenue mukna B pv- Ts- u hs- quarpammax. Tepmuueckuit KIT/
o0paTuMoro nukia. BausHue HadaabHBIX U KOHEYHBIX TAPaMETPOB Ha
tepmudeckuit KI1/] nukna Penkuna.

Tema 30

Pereneparusnble mukibl. Cxema u nuki [ITY B Ts-nuarpamme ¢ pereHepaTiBHBIM
NOJ0TpeBOM nuTarenbHoi Boasl. Tepmuueckuii KIIJ[ pereneparuBHOro nukia.
HewictButenbubiii nuki I1TY.

KomOuHupoBanHble IUKIbL. [IpenmyIiecTBa 1 HEIOCTaTKU BOJSHO-TO Mapa Kak
pabouero Tena. bunapusiit ukn u ero KITJ1. [Tapora3ossiii iukn u ero KIT/1.

Tema 31

CxeMblI 1 IUKJIBI TeIUIO(QHUKAIIMOHHBIX TApOTYPOUHHBIX YCTAaHOBOK.
Hcnonb30BaHue TEIIOTHI OTPAOOTaHHOTO Napa B cUCTeMax oToruieHus. Otoop
napa Ha TEXHOJIOTM4eCKue Hyk1bl. OTHOKOHTYPHBIE U JIByXKOHTYPHBIE CUCTEMBI.

Tema 32

YpaBHEHHE TEIJIOBOTO M KCEPreTHIECKOTO 0aIaHCOB, OCHOBHBIC AJIEMEHTHI
0aaHCoOB. DKCEPreTUUECKUI aHATN3 IIUKJIOB IMAPOCUIIO-BBIX YCTAaHOBOK.
TepMmoauHaMu4yecKuil aHaIn3 HUKIOB. [1yTH MOBBIIIEHUS] 5SKOHOMUYHOCTH
MapOCHIIOBBIX YCTAaHOBOK.

Tema 33

O6parnbiit ukn Kapuo. XomonunsHeril kodddurment. Tpebopanus,
IpeabsIBIseMble K pa00YUM TejlaM XOJOAMIbHBIX YCTaHOBOK. CxeMa 1
TEOPETUYECKUM IIMKJII Ta30BOM XOJOAMIbHOM ycTaHOBKH. [{ukin Jlopenna.
X0J010TIPOU3BOUTENHHOCTD, pA00Ta U MOIITHOCTh BO3AYIITHON XOJOIUIBLHOM
MamuHbl. CrocoObl YBETMYEHHSI XOJIO0I0IPOU3BOIUTEIHHOCTH.

Tema 34

[IpuHIIMNIHATBHAS cXeMa U IIUKJI MapOKOMITPECCUOHHOM XOJIOAUIBHON YCTAaHOBKH.
PaGoune Tena. XomoauabHbIN KOAQPHUITMEHT U XOT00TIPOU3BOIUTETHHOCTD.
Cnoco0bl yBETMYEHUS XOJIOAOTIPON3BOAUTEILHOCTU. [[pHHIIMTIHATIEHBIE CXEMBI U
M300pakeHNEe UKIIOB B pv, U Ts-auarpammax. Pabota u MOIIHOCTH
MapOKOMIIPECCUOHHOM XOJIOAWIBHON MalllMHBI.

Tema 35

[TapoaxkekTopHas XOJI0auIbHAs yCTaHOBKA. AOCOPOIIMOHHAS XOIOAMIbHAS
ycTaHoBKa. [[puHIIUIIHATBHBIE CXEMBI M H300paKEHUE ITUKIIOB B PV- U
Ts-nuarpammax.

Tema 36

[MpuHnunuansHas cxema TeraoBoro Hacoca. [lorstre o koadduiueHTe
Terutoncnonb3oBanus. Koadduuunent ncnonp3oBanus sneprun. O6nacts
NPUMEHEHHS TEIUIOBBIX HACOCOB. TeXHUYECKasi M IKOHOMUYEcKasi 3P (HEKTUBHOCTh
HacocoB. Mcronb30BaHNe BTOPHYHBIX YHEPTOPECYPCOB.

Tema 37

[epBblil 3aKOH TEPMOJMHAMUKY B TEPMOXUMUH. TeIIOBOM A3PPEKT peaKiuu.
DHAOTepMHUYECKUE U FK30TePMUUYECKUE peakiuu. 3akoH ['ecca u ero crieacTBusl.
3aBUCUMOCTD TEIIOBOTO 3 deKTa peakiu OT Temreparypsl. 3akoH Kupxroda.
CranpnapTHbIN TETII0BOH 3P PEKT.

Tema 38

Bropoii 3akoH TepMonuHaMUKH B TepMOXUMUU. OObeTMHEHHOE YPaBHEHHE
MIEPBOTO ¥ BTOPOTO 3aKOHOB TEPMOJUHAMUKH. MI30XOpHO-M30TEPMHYECKHIA
noteHuan (3Heprus [enpmMronsiia), 300apHO-U30TEPMUIECKUN TTOTEHITUAIT
(oueprus ['m66ca). YpaBuenue ['ub0ca-I'enpmromnspiia.




Tema 39

3akoH IIGfICTByIOH.[PIX MacCC U KOHCTAHTBI paBHOBECHUA XUMHUUYCCKUX ITPOLCCCOB.
CreneHb Jucconuanuu. TepMO[[I/IHaMI/I‘{CCKI/IG CBOMCTBA AUCCOLIMHUPYIOHIUX Ia30
KoHcTaHnTa paBHOBeCHs 1 MaKCHUMaJbHas paboTa peaklunuu. 3aBUCUMOCTb
KOHCTAHTBI paBHOBCCHUS OT JABJICHUSA U TCMIICPATYPHI. Tenmoras TCOpCMa
HepHcra.

B.
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Pazngen 1 TexHn4yeckasi TePMOAMHAMMKA U €€ 3aKOHbI 38 1 2 2] 33
[IpenMeT TEXHUUECKON TEPMOJUHAMUKH.
Tema 1 TepmoauHamuka u ee MmeToll. TepMoauHaMudeckas 8 8
cucrema. TepMoaAMHAMHYECKHIT TTPOILIECC.
[TapameTpsl cocTosIHUSA. YpaBHEHUE COCTOSHUS
Tema 2 AAeaIbHOro rasa 10 1 9
CwMecHu uneanbHBIX Ta30B
IlepBblii 3aKOH TEpMOAMHAMUKU. BHYTpeHHS4
Tewma 3 SHEpTHs ¥ paboTa u3MeHeHuss oobeMa. BHemHsst 10 1 1 8
pabora.Temnora.
OHTanpnus. YpaBHEHHUE IEPBOTO 3aKOHA
Tema 4 TEPMOJUHAMUKH Yepe3 SHTAIBINIO. TernoeMKoCTh 10 2 8
rasoB
Kpyrosrnie nponeccol. Bropoii 3akon
Pasnen 2 Py pon P 45 1| 2 42
TEPMOIAMHAMHUKH.
Tema 5 Tepmoguuamuyeckue nukiabl. Tepmuueckuid KIT/. 3 3
DOopMyTUPOBKH BTOPOTO 3aKOHA TEPMOANHAMUKH
Ourponust. I3MeHeHne YDHTPOIIUK B HEOOPATUMBIX
Tema 6 p P p 10 1 9
mporieccax.
Tena 7 Kpyrossie nporiecchl (tiukisn). [Ipsmoit u oOpaTHbIit 9 9
uukisl Kapno. Teopema Kapno.
DKCceprus TEIIOTHL. JKCEPTUs MOTOKAa padboUuero
Tema 8 P p p 9 9
Tena.
OCHOBHBIE TEPMOAUHAMHUYECKHE IPOLIECCHI
Tema 9 PMOZ pon of 1| 1 7
HIealIbHBIX I'a30B U UX UCCIEI0BAHUE
nddepeHnuaIbLHbIE YPABHEHUS
Paszen 3 Audpgep yp 18 18
TEPMOAMHAMHUKHU
XapakrepucTuueckue GyHKIUA U
Tema 10 PAKTEp (ymxn 9 9
TEPMOJMHAMUYECKUE TIOTCHITUAIIBI.
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OcnoBHbIe U depeHnnanbHbIe ypaBHEHHS

Tema 11 tepMmonrHaMuku. CooTHomeHuss Makcsena. 9 9
Ypasuenus [u66ca-I'enpmromnsbia.

Pasien 4 OcHoBHbBIE TEPMOANHAMHYECKHE MPOLECChI 33 28
peajbHbIX I'a30B

Tea 12 q)aSOBEIe nepexo/bl. YCTOMUMBOCTH (ha3. YpaBHEHHUE 10 10
Knaneitpona-Knaysuca

Tena 13 TepMudeckue u KaJIOPUYECKUE CBOMCTBA PEaIbHbIX 9 9
ra3oB. YpaBHEHHE COCTOSHUS PEeasIbHbIX I'a30B
[Iponecc mapoobpazoBanwmsi. OCHOBHBIC ITapaMETPhI

Tema 14 BOJSHOTO Tapa. TepMoauHaMUYeCKue MpoIecchl 14 9
BOJISTHOTO Tapa.

Pa3nen 5 Baaxkubiil BO31yX 25 20

Tena 15 XapakTepuCTUKHU BJIAKHOTO Bo3ayxa. Pacuer 12 10
apaMeTpoB BIAXKHOTO BO3AyXa.
TepmoarHaMHUYECKHE MPOLIECCHI C BIAKHBIM

Tema 16 BO3yXOM (OXJIaK/ICHHE, HarpeB, CMEIICHHE, CYIITKa 13 10
BO3JTyXOM).

Pa3znen 6 HcTeyenne razoB u napos 36 32

Tema 17 IlepBbIii 3aKOH TEPMOAMHAMUKY ISl TOTOKA 6 6

Tena 18 CBs13b U3MEHEHUSI CKOPOCTHU U MTapaMeTpPOB ] ]
cocTosHMs B ToTOKe. CKOPOCThH 3BYKa

Tena 19 CooTHOIIIEHHE MEXKy CTATUYECKUMU NTapaMeT-paMu 6 6
U TIapamMeTpaMu TOPMOKEHHUSI.

Tenta 20 Hcteuenue u3 cy:xuBaroumxcs Corl 1 coria 10 6
JlaBasst

Tena 21 JpoccenupoBaHue ra3oB 1 mapoB. DPPeKT 6 6
Jxoyns-TomriicoHa.

Pasnen 7 UK KOMIIPpECCOpPOB 21 18

Tema 22 OnHOCTYIIEHYATOE CHKATUE 7 6

Tema 23 MHoroctyneH4aroe cxarue 8 6

Tema 24 Onenka 3(ppekTUBHOCTH pabOTHI KOMIIPECCOPOB 6 6

Pa3nen 8 IuKbI ABUraTe/ el BHYyTPEHHEr0 CropaHus 29 24

Tema 25 Metonbl TEpMOAMHAMUYECKOTO aHAIU3a [IUKJIOB 10 8
Huxnst IBC ¢ 1ogBOIOM TEIUIOTHI TPU MOCTOSSHHOM

Tema 26 o0beMe, MPH MOCTOSIHHOM JaBJICHUH, CO 9 8
CMEIIAHHBIM TIOJIBOJIOM TETUIOTHI
[{ukibl ra30TypOMHHBIX YCTAHOBOK CO CTOPaHHEM

Tema 27 TOIUJIMBA MPU MOCTOSHHOM JIaBJICHUU, TIPH 10 8
MOCTOSTHHOM 00beme

Pa3nen 9 Iukabl mapoTypOMHHBIX YCTAHOBOK. 42 38

Tena 28 [uxn Kapuo ans BogsiHoro mapa. [{ukin Penkuna 6e3 1 ]
neperpesa napa.

Tena 29 [k PeHKrHA ¢ MPOMEKYTOUYHBIM MEPETPEBOM ] 7
napa.

Tena 30 PereneparuBHBIN 1TUKII TAPOTYPOUHHON YCTAaHOBKH. ] ]
KoMOuHMpoBaHHbBIE IIUKIIBI

Tema 31 TemnodukaoHHbIe TAPOTYPOUHHBIE YCTAHOBKH 8 8

Tema 32 Okceprernyeckuii ananus [ITY 7 7

Pasrea 10 Hukabl X010AWIBLHBIX MALIHH U TEIJIOBBIX 33 31
HACOCOB
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CxeMa U UKJI ra30B0i (BO3AYIIHON ) XOJIOIUIBHON

Tema 33 (BO3ATyIIHON) 8 8
YCTaHOBKH
CxeMa U IMUKJI TapOKOMIIPECCUOHHON XOJIOAUILHON

Tema 34 H P P A 0] 1| 1 8
YCTaHOBKH

HKJIBI [IAPOKEKTOPHBIX U aJICOPOIIMOHHBIX

Tema 35 1 p p p 7 7
XOJOAWIBLHBIX MaIIUH

Tema 36 [k TermoBoro Hacoca 8 8

Paznea 11 OCHOBBI XUMHY€CKOI TEPMOTUHAMUKH 27 27

Tema 37 OcHOBHBIE 3aKOHBI XUMUYECKOW TEPMOINHAMUKH 9 9

Tema 38 TepMoauHaMU4YecKue MOTEHIUAIIBI 9 9
XHUMHUYECKOE PaBHOBECUE TEPMOXUMUYECCKON

Tema 39 p p 9 9
CUCTEMEI

Ha npomesxyTouHy!o arrectanno oTBoguTcs 13 yacos.

Coaep:xkanue TUCHUIIMHBI (3209HO€ 00y4eHHe)

Homep Tembl

Coaep:xaHue TeMbl

Tema 1

[Tpenmet u MeTon TepMOAUHAMUKH. TeXHUYecKas TEpMOIMHAMUKA KaK
TeopeTuueckas 0asza crienuaibHbIX TeMJIOTEXHUYECKUX TUCHUTUINH.
Tepmoannamuueckoe paBHoBecue. HepaBHOBECHBIE COCTOSTHUS U MTPOLIECCHI.
TepmoanHaMuyeckas CUCTEMa: OCHOBHBIE OMpeAeNieHUs U Kiiaccu(UKaInu.
Tepmonunamudeckuii mporecc. O6paTuMbie 1 HEOOPATUMBIE TTPOIIECCHI.

Tema 2

[TapameTpsl cocTosgaus. TepMOgMHAMUYECKUE TApAMETPhI TPOCTON CUCTEMBI:
TEeMIepaTypa, 1aBjieHre 00beM. YpaBHEHUE COCTOSIHUS UJICaTbHOTO rasa.
YHuBepcanbHas ra3onas nocrosHHas. Hopmanb-Hbie pusnueckue yciaoBus.
Cwmecu uaeanpHbIX Ta30B. CriocoOwI 3a1anus coctaBa cMecu. Ka-xymmascs
MOJIEKYJISIpHAs Macca cMecH. ['a3oBasi MOCTOsTHHAS cMeCcH. 3aKoH JlanbToHa it
cMecu. [lapunanbHoe gaBiIeHUE.

Tema 3

Buns! snepruu. BayTpennss sneprust kak GpyHkius cocrosaus. Padora,
CBsI3aHHas ¢ U3MEHEeHUeM oobema. BHemHss pabota. Onpenenenne paboTsl U
TEIUIOTHI Yepe3 TEPMOANHAMUYECKHE TapaMeTphl cOCTOssHUSA. PV - nuarpamma.
YacTHble cirydau.

3aKOH COXpaHEHMs U MpEBpaALLEeHUs 3HepTruu. IlepBoe Hauaa0 TEpMOIMHAMUKH.
CyurHocts 3akoHa. Pasnuunblie (opMyTupOBKY 3aKOHA. AHATUTHYECKOE
BBIPAXEHHE 3aKOHA JJIS1 3aKPBITHIX CUCTEM. DHTAJIBIINUA.

Tema 4

CyMMa BHYTpEHHEH SHEpruy CUCTEMBI U MPOU3BEICHUS JaBICHHUS HA 00BEM.
VYpaBHeHue [lepBoro 3akoHa TEPMOAMHAMUKY YEPE3 SHTAIBIINIO. TerIoEMKOCTh
cucTeMbl. MaccoBast, 00beMHast U MOJISIp-Hasl TETNIOEMKOCTb. TerI0eMKOCTh MpH
MOCTOSIHHOM O00beMe U JaBlIeHUU. YpaBHeHHE Maiiepa.

Tema 5

Ob6parumsbie 1 HeoOpaTuMble nporecchl. OCHOBHBIC PUYHUHBI HEOOPATUMOCTH
nporieccoB. TepMoarHAMUUECKHE IIUKIIBL: MIPSIMbIE U 00paTHBIE, 00paTUMbIE U
HeoOpartumele. TepMudeckuii k03(h(HUITMEHT TOIE3HOTO JEHCTBUS ITUKIIA
TEIUIOBOTO J1BUTaTels. TepMoarMHaMUu4ecKHe MpOIeCcChl U IUKIIHI B
T-s-nuarpamme. L{ukanueckue npouecchl Mpeodpa3zoBaHue TEIUIOTH B paboTy.
Bropoe nauano repmonuHamMuku. OCHOBHBIE (POPMYIHUPOBKH 3aKOHA.
AHanuTHYECKOE BhIpa)KEHUE 3aKOHA. BeuHblii ABUraTesb NepBoro U BTOPOTo poja.
AHaNIUTHYECKOE BBIPA)KEHUE BTOPOTO 3aKOHA TEPMOIUHAMUKH JIs1 HEOOPATUMBIX
npoiieccoB. Bropoe Hauano TepMOAMHAMUKH JII HEPAaBHOBECHBIX CHCTEM.
dunocopckoe U CTATUCTUUECKOE TOIKOBAHUS BTOPOTO 3aKOHA TEPMOAMHAMHUKH.
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Tema 6

JlokazarenbCTBO CyIECTBOBAHMS SHTPONUU. Bo3pacTtanue SHTpONUH Npu
HEoOpaTUMBIX Tporieccax. MI3MeHeHrne YHTPONHH B HepaB-HOBECHBIX MPOIIECCax.
Heobparumas agnabara. TeriooOMeH ¢ KOHEUHOM Pa3HOCTHIO TEMIIEPATYP.
Bospacranue sHTpoOnUU N30AUPO-BaHHOMN cUCTeMBbl. CTaTUCTUYECKUN CMBICI
BTOPOTO 3aKOHA TEPMOJAMHAMUKU. DHTPOMNUS U TEPMOAUHAMUYECKASI BEPOSATHOCTD
COCTOSTHUS. DHTPONUIHBINA METO/I pacueTa MoTepb YHEPTUU HEOOPATUMBIX
IIPOLIECCOB.

Tema 7

[psimoit nukn Kapuo u ero KITJI. O6parusiii ki KapHo 1 ero XomoauabHbIH
ko3¢ ¢unment. Teopema Kaprno. MakcumanbHas paboTa LUKIIA.
CpenHenHTerpasibHas TeMIEpaTypa MoABoa (0TBO/IA) TEIUIOTHI U SKBUBAJICHTHBIN
uuki Kapho.

Tema &

[Tonstue sxkceprun. Ypasuenue [ tou-Crononbl. DKCepruuecKuii aHaums.
Dkceprusi Kak Mepa paboToCOCOOHOCTH CUCTEMBI. DKCEPTHS MACCHI BEIIECTBA B
o0beme, OTOKA TeTlia ¥ MOTOKa BeriecTa. [loTeps axcepruu mpu HeoOpaTUMBIX
npoiueccax. Jxcepreruueckuit KIT/.

Tema 9

TepMonuHaMHUYECKUE MTPOLECCH U3MEHEHUS COCTOSHUS UealIbHBIX ra3oB. O0mue
BOIIPOCHI UCCIIEIOBAHMSI TPOLIECCOB U3MEHEHUS COCTOSIHMSI UI€aIbHOIO Ta3a:
U30XOPHOT0, H300apHOT0, U30TEePMHUYECKOT0, aaradarHoro. [lonurponHsie
npouecchl. OCHOBHBIE TEPMOJMHAMUYECKHUE MPOLIECCH KAK YaCTHBIN ClTydait
HOJUTPONHOTO nporuecca. OnpeeneHne nokas3aresis NOJIUTPOIbI U TENI0EMKOCTH
HOJIUTPOITHOTO Mpouecca. OnpeneneHue TeIIoThl U paboTHI poliecca.
N3obpaskeHue mporeccoB B p-v- 1 T-s-auarpaMmmax.

Tema 10

TepMonuHaMHUYeCKUE MOTEHIMAIBI M UX CMbICI. BHYTpeHH:s SHeprusl.
Onranbnus. CBoOoaHas sueprust. Tepmoannamuueckuid noreHuuan ['m60ca.
CoOcTBeHHbBIE KOOPIUHATHI TEPMOANHAMUYECKUX MOTEHIIaNOB. COOTHOLICHUS
Makcsemia. YpaBaenus [ u66ca-I'ensMrosnbia

Tema 11

OcnoBuble U depeHnnanbable ypaBHEHUS TePMOAMHAMUKHU. CBsI3b MEXKIY
TEPMUYECKUMU U KAJIOPUYECKUMU BEJIMYMHAMMU B IIEpEMEHHBIX L, T u p, T.
Ouneprun ['m60ca u ['enpmMromnbia u MX CBOHCTBA. 3aBUCUMOCTD TEIIJIOEMKOCTEH Cp
U CV OT 00beMa U JIaBJIeHUs. YpaBHEHUSI MakcBeIa.

Tema 12

Peanbuble ra3pl. KadecTBeHHBIE 0COOEHHOCTH peabHbIX Ta30B. PazoBbIe
nepexonbl. Termora (a3oBoro nmepexoaa. Ycinosue paBHoBecus (as3. [InaBnenue.
[Tapoo6pazoBanue. Cyomumanusi. TpoitHas Touka. YpaBHenue Knaneiipona —
Krnaysnyca.

Tema 13

TepMonrHaMUYECKUE CBOMCTBA PEAIbHBIX BEIECTB, p-V- U T-s-auarpaMMsl.
VYpasuenue Ban-nep-Baansca. Kpurnueckoe cocrosiue. M3orepmsl raza
Ban-nep-Baanbsca. Kpurnueckue napamerpsl. M3otepMmel peanbHoro raza. Onsir
DHJproca

Tema 14

[Tapel. XapakTrepHble COCTOSHUS BOBI U BOASHOIO napa. Ilomydenue mapa.
XapakTepHble COCTOSIHUS BOJbI U BOJSIHOTO napa. TS- nuarpamma coCTOSIHUN
BOJIbI ¥ BOJSIHOIO napa. TepMOAMHAMUYECKHE CBOKMCTBA BOABI U BOASHOIO Iapa.
HS- nauarpamma cocTosiHUM BoAbl M BOASHOTO napa. TepMoanHaMu4yeckue
CBOMCTBA XKUAKOCTEW. TepMoarMHaAMUYEeCKHE CBOWCTBA MapoB. Temnora
napooOpa3oBaHusl.

W3oxopHbIii, n300apHbIi, N30TEPMUYECKHNA U auabaTHBII MPOLECCHI C BOISHBIM
napom. OnpeseneHye napaMmeTpoB COCTOSIHUSL U ITPOLIECCOB C IIOMOLIBIO
TEPMOJMHAMUYECKHUX Ta0nui u TS-nuarpaMmel.

Tema 15

OcHoBHble omnpeneneHus. AOCONIOTHAS U OTHOCUTENbHAS BIaXKHOCTbD.
Temneparypa Touku pockl. Biaroconepxanue. ['a30Bast HOCTOSIHHAS ¥ TUIOTHOCTh
BJIaKHOTO Bo3ayxa. H-d-nmuarpamma BiiakHOTO BO3yXa.
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Tema 16

TepMoarHaMHUUYECKHE MTPOLIECCHI C BIAXKHBIM BO31yXOM (OXJIaXIE€HHE, HArpeB,
UCHapeHue, yiaaxkHenue) u ap. Onpenenenyue napaMeTpoB MpoLECCOB C
nomotbio H-d-nmuarpamma. Cmerienrne motokoB Bo3ayxa. [lapamerpsr cmecu.
Cy1ika HarpeTsIM BO3AyX0oM. MI3MeHeHHne TapaMeTpoB BO3/lyXa IPU CYIIKE.

Tema 17

Hcreyenue u npoccenupoBaHye ra3oB U IapoB. YPaBHEHUE IIEPBOIO 3aKOHA
TEPMOJMHAMUKHU JJIs [IOTOKA U €r0 aHaJu3. YPaBHEHHUE HEPA3PBIBHOCTH.
VYpaBHenue umnynbcoB. Pabora nporankusanus. Pacronaraemas pabora npu
HCTEYCHUH rasa.

Tema 18

AnmnabatHoe ucTedeHue rasa. Mcredenue KanesnbHbIA XUIKOCTH. CKOPOCTh
aanabaTHOro ucreueHus. MakcuMaibHas U KpUTHUECKas CKOPOCTH MOTOKA.
VYcnoBus nepexoza MOToOKa U3 J03BYKOBOTO Te-4€HUS B cBepX3ByKoBoe. Coria u
auddy3opel. MaccoBblif pacxof raza nIpu UCTEUCHUH.

Tema 19

[TapameTpbl MoIHOTO aMabaTHOTO TOPMOXKEHUSI TOTOKa. COOTHOLICHHE MEXKIY
CTaTU4YECKOM TEMIIEPAaTypOH U TEMIIEPATYPON TOP-MOKEHUS, CTATUYECKUM
JTABJIICHUEM U JIaBJIEHUEM TOpMOKkeHUs. KpuTnueckoe OTHOIIEHHUE JaBIeHUN

Tema 20

Como u nuddyzop. CkopocTh HCTEUEHUS ra3a U3 CYKUBAIOLIETOCS COILIA.
MakcuMalibHbIM pacxoj] U KpUTHYECKAsi CKOPOCTh. KpuTnueckoe OTHOIICHUE
JABJICHUN U TemIeparyp. 3aBUCUMOCTb CKOPOCTH U Pacxoja OT OTHOIICHUS
HayaJIbHOTO K KOHEUHOMY JaBieHuto. KomOunupoBanHoe cormuio JlaBass.
AnunabatHoe TeueHue ¢ TperneM. KoadumueHTsr CKopoCcTH U TOTepH SHEPTHH.

Tema 21

CymHoCTh npoiiecca ipoccenupoBanus. J{poccennpoBanue UaeaabHOro ras3a.
N3ob6paxenue mpouecca apoccenrpoBanus B h-s-auarpamme. [Toreps sxcepruu
MOTOKA MpH ApoccenupoBanuu. Juddepernuanpaplii 1 HHTErPaTbHBIN
TeMIiepaTypHbIi 3P ekt aqnadaTHOTO JPOCCEIUPOBAHUS PEATHHBIX Ta30B.
Temneparypa uaBepcuu. KpuBas naBepcuu.

Tema 22

TepMonuHaMHYeCKUN aHATU3 MPOIIECCOB B KoMmmpeccopax. Kmaccudukarms
KOMITpeccopoB U nmpuHuuM Aeiictsus. [lonnas padora, 3aTpadeHHast Ha TPUBOA
KoMIipeccopa. M3orepmMuyeckoe, aaradbaTHOE U MOJIUTPOIHOE CKATHUE.
Omnpenenenne 3(hPeKTUBHON MOIITHOCTH, 3aTPauMBACMOM Ha MPUBOJI KOMIIPECcopa
Y OTBOJUMOM MPH OXJIAXKIEHUU TETJIOTHI.

Tema 23

MHorocTtyneH4arsiii koMrpeccop. ONTUMalbHOE pacnpeiesICHUE TaBICHUN 110
ctynensM. M3o0paxenue B p-v- u T-s-muarpaMmmax mpoieccoB B KOMIIpeccopax
JUISL MHOTOCTYIIEHYATOTO CKATHSl.

Tema 24

HeoGpatumoe cxxarue. [ToHATHS SKCepreTHIecKoro, BHYTPEHHETO
OTHOCUTENBbHOTO, n3oTepmudeckoro KII/I komnpeccopa. Pacuer noreps aHepruu u
skcepreTruueckuit KITJ[ komnpeccopa.

Tema 25

Teoperndeckuil U AEHCTBUTEIBHBIN HUKIIBI IBUTaTesieid. [lapameTpol
XapakTepHbIX Touek 1ukia. [lonBeneHHas u oTBeieHHas TemioTa B uukie. Pabora
nukia. Tepmuueckuit KIT/[ o6patumoro nukina. MeTonbl aHamu3a IUKIIOB.
O6parumble U HeoOpaTuMBbIe UKL, OTHOCUTENBHBIN BHYTpeHHn KITJI nukoa.
Tepmonunamuyeckue u skceprerudeckue KITJ[ mukinoB asurareneid BHyTPEHHETO
cropanus. CpaBHUTENbHBIN aHAIN3 TEPMOJUHAMUYECKUX LIUKIIOB.

Tema 26

[uxsl qBUTaTENIel BHYTPEHHETrO Cropanus. LIMKiIsl ¢ MOABOAOM TellIa IpH
NOCTOSIHHOM JIaBJICHUH, TIPH ITOCTOSTHHOM 00beMe, CO CMELIaHHBIM MOBOIOM
teruta. CpaBHeHue MkI0B 1o TepmuueckoMy KIIJI. 3aBucumocTs TepMUUECKOTO
KII/I oT cpennux TeMmepa-Typ MoABOAa U 0TBoAA Teria. M3o0paskeHre IUKIOB B
pv- u TS- quarpammax.
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Tema 27

ukisl ra30TypOMHHBIX ABUTaTeNNel U yCTaHOBOK. CxeMa M LUKJ ra30TypOuHHON
YCTAHOBKH C IIOABOJOM TEILIA IIPYU IIOCTOSHHOM JIaBJICHUH, IIPU IIOCTOSSHHOM
o0beMe. [leficTBUTENbHBIN UK ra30TypOUHHON ycTaHOBKH U cuctema KIT/L st
OLIEHKM noTepb B Hell. MeTtozas! nossitenust KII: mpumenenue perenepaunu
TEIlJIa, MHOTOCTYIIEHYATOrO CKaTUs BO3AyXa B KOMIIPECCOPE U CTYIIEHYa-TOrO
paciupeHus MPOAYKTOB CrOpaHusi B TypOuHe. 3aMKHYThIE IIUKJIBI Ta30TYpOUHHBIX
YCTaHOBOK.

Tema 28

[ukss! mapoTypOUHHBIX YCTaHOBOK. [IpuHIMNIMAIbHAs CXeMa U TEOPETHUECKUN
uuki [TY, nukn Kapuo, nukn Penkuna . BiusHue HagyanbHBIX U KOHEYHBIX
napameTpos napa Ha repmuueckuit KIIJ[. Cucrema KITZL qyist onenku noreps B
napoTypOMHHON yCTaHOBKE.

Tema 29

IIpomesxkyTOUHBIM IEperpes napa U NpUYUHBI €ro NpuMeHeHus. [IpuHnunuansHas
cxema napocuiioBoil yctaHoBku. Cxema IITY ¢ npomMexyTOUHBIM IEPErPEBOM.
N3obpakenue mukna B pv- Ts- u hs- quarpammax. Tepmuueckuit KIT/
o0paTuMoro nukia. BausHue HadaabHBIX U KOHEYHBIX TAPaMETPOB Ha
tepmudeckuit KI1/] nukna Penkuna.

Tema 30

Pereneparusnble mukibl. Cxema u nuki [ITY B Ts-nuarpamme ¢ pereHepaTiBHBIM
NOJ0TpeBOM nuTarenbHoi Boasl. Tepmuueckuii KIIJ[ pereneparuBHOro nukia.
HewictButenbubiii nuki I1TY.

KomOuHupoBanHble IUKIbL. [IpenmyIiecTBa 1 HEIOCTaTKU BOJSHO-TO Mapa Kak
pabouero Tena. bunapusiit ukn u ero KITJ1. [Tapora3ossiii iukn u ero KIT/1.

Tema 31

CxeMblI 1 IUKJIBI TeIUIO(QHUKAIIMOHHBIX TApOTYPOUHHBIX YCTAaHOBOK.
Hcnonb30BaHue TEIIOTHI OTPAOOTaHHOTO Napa B cUCTeMax oToruieHus. Otoop
napa Ha TEXHOJIOTM4eCKue Hyk1bl. OTHOKOHTYPHBIE U JIByXKOHTYPHBIE CUCTEMBI.

Tema 32

YpaBHEHHE TEIJIOBOTO M KCEPreTHIECKOTO 0aIaHCOB, OCHOBHBIC AJIEMEHTHI
0aaHCoOB. DKCEPreTUUECKUI aHATN3 IIUKJIOB IMAPOCUIIO-BBIX YCTAaHOBOK.
TepMmoauHaMu4yecKuil aHaIn3 HUKIOB. [1yTH MOBBIIIEHUS] 5SKOHOMUYHOCTH
MapOCHIIOBBIX YCTAaHOBOK.

Tema 33

O6parnbiit ukn Kapuo. XomonunsHeril kodddurment. Tpebopanus,
IpeabsIBIseMble K pa00YUM TejlaM XOJOAMIbHBIX YCTaHOBOK. CxeMa 1
TEOPETUYECKUM IIMKJII Ta30BOM XOJOAMIbHOM ycTaHOBKH. [{ukin Jlopenna.
X0J010TIPOU3BOUTENHHOCTD, pA00Ta U MOIITHOCTh BO3AYIITHON XOJOIUIBLHOM
MamuHbl. CrocoObl YBETMYEHHSI XOJIO0I0IPOU3BOIUTEIHHOCTH.

Tema 34

[IpuHIIMNIHATBHAS cXeMa U IIUKJI MapOKOMITPECCUOHHOM XOJIOAUIBHON YCTAaHOBKH.
PaGoune Tena. XomoauabHbIN KOAQPHUITMEHT U XOT00TIPOU3BOIUTETHHOCTD.
Cnoco0bl yBETMYEHUS XOJIOAOTIPON3BOAUTEILHOCTU. [[pHHIIMTIHATIEHBIE CXEMBI U
M300pakeHNEe UKIIOB B pv, U Ts-auarpammax. Pabota u MOIIHOCTH
MapOKOMIIPECCUOHHOM XOJIOAWIBHON MalllMHBI.

Tema 35

[TapoaxkekTopHas XOJI0auIbHAs yCTaHOBKA. AOCOPOIIMOHHAS XOIOAMIbHAS
ycTaHoBKa. [[puHIIUIIHATBHBIE CXEMBI M H300paKEHUE ITUKIIOB B PV- U
Ts-nuarpammax.

Tema 36

[MpuHnunuansHas cxema TeraoBoro Hacoca. [lorstre o koadduiueHTe
Terutoncnonb3oBanus. Koadduuunent ncnonp3oBanus sneprun. O6nacts
NPUMEHEHHS TEIUIOBBIX HACOCOB. TeXHUYECKasi M IKOHOMUYEcKasi 3P (HEKTUBHOCTh
HacocoB. Mcronb30BaHNe BTOPHYHBIX YHEPTOPECYPCOB.

Tema 37

[epBblil 3aKOH TEPMOJMHAMUKY B TEPMOXUMUH. TeIIOBOM A3PPEKT peaKiuu.
DHAOTepMHUYECKUE U FK30TePMUUYECKUE peakiuu. 3akoH ['ecca u ero crieacTBusl.
3aBUCUMOCTD TEIIOBOTO 3 deKTa peakiu OT Temreparypsl. 3akoH Kupxroda.
CranpnapTHbIN TETII0BOH 3P PEKT.

Tema 38

Bropoii 3akoH TepMonuHaMUKH B TepMOXUMUU. OObeTMHEHHOE YPaBHEHHE
MIEPBOTO ¥ BTOPOTO 3aKOHOB TEPMOJUHAMUKH. MI30XOpHO-M30TEPMHYECKHIA
noteHuan (3Heprus [enpmMronsiia), 300apHO-U30TEPMUIECKUN TTOTEHITUAIT
(oueprus ['m66ca). YpaBuenue ['ub0ca-I'enpmromnspiia.
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3aKOH JEHCTBYIOIINX MACC U KOHCTAHThI PABHOBECHSI XUMUYECKUX ITPOLIECCOB.
Crenenp nucconuanyy. TepMoagMHaMUUYECKHE CBOMCTBA JUCCOLUUPYIOLIUX Ia30B.
Tema 39 KoHcTaHnTa paBHOBeCHs 1 MaKCHUMaJbHas paboTa peaklunuu. 3aBUCUMOCTb
KOHCTaHTBl paBHOBECHS OT JIaBJIEHUS U TeMIeparypsl. Tennosas TeopeMa
HepHcra.

6. IlepeueHb y4yeOHO-METOAMYECKOI0 OOeclmeYeHUs sl CAMOCTOATEJbHOH pPadoThI
o0y4yarouuxcsi Mo AMCUMUIINHE (MOLYJII0)

JInteparypa Aj1sl cCaMOCTOATeIbHOI pa0OThI CTY1EHTOB

1. TenmorexHuka [OJIEKTPOHHBIA peECypc]: METOAUYECKHE YKa3aHUsl 10 BBIIIOJIHEHHUIO
1ab0paTOpHBIX paboOT MJsl CTYACHTOB, OOYYaIOIIUXCA IO HANpaBICHUIO «ATPOMH)KEHEPUSD), COCT.
Jlexomues I1. JI., Apramonosa JI. I1., IpecsinnukoBa E. B. - WxeBck: PUO Mxesckas ['CXA, 2016.
-100 c. - Pexxum moctyma: http://portal.udsau.ru/index.php?q=docs&download=1&id=13913

2. CanpmakoB C. A., ITukyneB U. A. TepmomuHamuka [DJIEKTPOHHBIN pecypc]: METOAUYECKHUE

yKazaHusi K jJabopaTopHeiM paboram, - OpenOypr: OI'Y, 2008. - 60 c. - Pexum nocrymna:
https://lib.rucont.ru/etd/190539/info
3. Texuuueckas TCPMOJUHAMUKA - METOOUYECCKHUEC YKa3zaHud K BBITIOJTHEHU O

pacyeTHO-rpaduvecKoil paboThl sl CTYACHTOB, 00yJaroIuXcs 1Mo HampasieHuio «TermosnepreTuka
U TEIUIOTEXHHMKa», OYHOM M 3a04HON popm oOyuenus : B 2 uvactax. Y. 1. Pacuer razoBoro numkia
[Dnektponnblil pecypc]: - Mxesck: PUO Mkesckas 'CXA, 2020. - 36 c. - Pexxum pocrtyna:
http://portal.udsau.ru/index.php?q=docs&download=1&id=42630;
https://lib.rucont.ru/efd/783543/info

4. Texnuueckass  TepMOIMHAMUKA -  METOAMYECKHE  YKa3aHHs K  BBIIOJIHEHHUIO
pacueTHo-rpaduyeckoil paboThI ISl CTYIEHTOB, 00y4aIOUIMXCs MO HarpaBieHuto «TemnosHepreTuka
Y TETUIOTEXHHUKA», OYHOW W 3a04HOM (hopm oOydeHus : B 2 vactax. U. 2. Ananus 3¢HEeKTUBHOCTH
LUKJIOB MapOCWIOBBIX YCTAaHOBOK [DneKTpoHHbIA pecypc]: - MxeBck: PUO Uxkesckas [[CXA, 2020.
- 30 c. - Pexxum poctyma: http://portal.udsau.ru/index.php?q=docs&download=1&id=42629;
https://lib.rucont.ru/etd/783544/info

Bonpoch! u 3a5aHusA 1J151 cCAMOCTOSITeIbHOM PadoThl (04Hast popma 00ydeHH)
Tpernii cemectp (128 4.)
Bun CPC: Tect (moaroroBka) (20 4.)

Cucrema cTaHIapTU3UPOBAHHBIX 3a/JlaHUM, TIO3BOJISIONIAs ABTOMATU3UPOBATh MPOIEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUH 00ydaromerocs.

Bun CPC: JIaboparopnas pabora (rmoaroroska) (30 4.)
Bun ydeOHOrO 3aHATH, HANPABICHHBIM Ha YIIyONeHHWE U 3aKpeIUICHHE 3HAHWM, MPAKTUYCCKUX
HABBIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW OSKCIepuMeHTa. [Ipu MOArOTOBKE OCYIIECTBISAETCS
M3yYeHHE TEOPETHUECKOTO MaTepurana, U3y4eHHe METOANKHU IKCIIEPUMEHTA, BHITTOTHEHNE KOHCTICKTA K
naboparopHoii padore.

Bun CPC: Pabora ¢ pekoMmenayeMoit mutepatypsl (30 4.)
CamocTosTeTbHOE HM3Yy4YEHUE BOMPOCA, COIVIACHO PEKOMEHIYEMOM IMpernojaBaTejeM OCHOBHOM H
JIOTIOJIHUTENIBHOMN JINTEPATyPHI.

Bun CPC: TBopueckoe 3ananue (Boimosnenue) (15 4.)
YacTHUHO perIaMeHTUPOBAHHOE 3a/laHue, MMEIoIlee HECTAaHIAPTHOE pEIIeHHEe W IO3BOJIAIONIEE
JUATHOCTUPOBATh YMEHUS, WHTETPUPOBATh 3HAHUS PA3IUYHBIX O0NACTeil, apryMEeHTHUPOBAThH
COOCTBEHHYIO TOYKY 3pEHHS. MOXET BBINOIHATHCS B WHAWBHIYATLHOM TMOPSAIKE WM TPYIION
o0yJarommxcs.

Bun CPC: PacuetHo-rpaduueckue padbotsl (BeinonHeHue) (25 4.)
CpenctBo NpoBepKH YMEHHI MPUMEHSATH MMOIYUYEHHbIE 3HAHUS 110 3apaHee ONpEeesIeHHON MeTOIuKe
JUIS pellieHus 3a]1a4 WIK 3aJaHUI 110 MOYIIIO WU IUCHUIUIMHE B LEJIOM.

Bun CPC: 3anaua (mpaktuueckoe 3ananue) (8 4.)
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CpencTBo OLICHKM YMEHUS TMPUMEHSTH MOJYYCHHbIE TEOPETHUUYECKHUE 3HAHUS B MPAKTUYECKOM
cuTyanuu. 3a1ada (3aaHue) J0JKHA OBITh HAMpaBJICHA Ha OICHUBAHHUE TEX KOMIETECHIIMA, KOTOPBIC
MojjieKar OCBOCHHUIO B JAHHOM JUCUUIUIMHE, JOJDKHA COJIEpXkaTrhb YETKYI0 HWHCTPYKIHUIO IO
BBITIOJIHEHHIO UJIU AJITOPUTM JIECUCTBUM.
YerBeprhiii cemectp (81 4.)

Bun CPC: Pabora ¢ pekoMeHryemoit mureparypsl (20 4.)

CamocTosiTeIbHOE HM3YyYE€HHE BOMPOCA, COIIACHO PEKOMEHAYEeMOM IpernojaBaTesieM OCHOBHOM H
JOTIOJTHUTEIBHOU JTIUTEPaTyphl.

Bun CPC: lokman, coobmienue (moaroroska) (16 4.)
[TpoaykT camocTOsSTENHHOM pabOTHI CTYECHTA, IPEACTABIISIIONTNN COOO0N MyOJIUYHOE BBICTYIUICHUE 110
MPEJCTABICHUIO I[IOJNyYEHHBIX pEe3yJbTaTOB pEIICHHUS OINpeAeNieHHOW Y4eOHO-IPaKTUYECKOMU,
y4eOHO-HCCIIeI0BATEIHCKOM MITH HAYYHOW TEMBI.

Bun CPC: PacuetHo-rpaduueckue pabotsl (BeinonHeHHe) (25 4.)
CpezncTBo POBEPKH YMEHHH NMPUMEHSTH MOJyYCHHBIE 3HAHUS T10 3apaHee ONpPEeICHHOW METOANKE
IS peIIeHNs 3a/1a9 MM 33JaHUH 10 MOJYITIO WITM TUCIUIUTIHE B IIETIOM.

Bun CPC: JIaboparopnas pabota (rmoaroroska) (20 d.)

Bun y4yeOHOro 3aHsATHS, HampaBiICHHBIM Ha YIIyOJeHHME W 3aKpeIUieHHE 3HAHUH, MPaKTHUECKUX
HAaBBIKOB, OBJIaACHHC MCTOHHKOﬁ M TEXHUKOH OKCIICPUMCHTA. HpI/I IMMOATOTOBKE OCYHICCTBIIACTCA
U3y4YCHUE TEOPETHUECKOTO MaTepuala, U3y4eHUe METOJMKH YKCIIEPUMEHTA, BBIMTOJHEHUE KOHCIIEKTa K
naboparopHoii padore.

Bonpoch! 1 3a5aHuA 1J1s1 CAMOCTOSITEIbHOM PadoThl (3a04Has ¢opma 00ydeHH)
Bcero yacoB camocrositesbHoi padotsl (311 4.)
Bun CPC: JIabopatopHast pabota (moarotoBka) (48 4.)
Bun ydeGHOro 3aHsATHs, HANpaBICHHBIM Ha YIIyOlleHWE W 3aKperyieHHe 3HAHUM, MPaKTUYECKUX
HABbIKOB, OBJIAJICHUE METOAMKON M TEXHUKOW BSKcrepuMeHTa. [Ipu MOAroToBKE OCYIIECTBISETCS
M3y4YeHHE TEOPETHUECKOro MaTepuraa, N3y4eHne MEeTOAUKHI SKCTIEPUMEHTA, BHITIOJTHEHHE KOHCIIEKTa K
nmabopaTopHO pabore.

Bun CPC: Pabora ¢ pekoMmenyemoit mureparypsl (108 4.)

CaMoCTOATENIbHOE H3YyYEHHE BOINPOCA, COIVIACHO PEKOMEHIYEMOM IPENo/aBaTelieM OCHOBHOM U
JOTIOJTHUTEBHOW JINTEPaTyPBhI.

Bun CPC: Tect (moaroroBka) (65 4.)
Cucrema cTaHIapTU3UPOBAHHBIX 3a/laHUM, TO3BOJISAIONIAsT ABTOMATU3UPOBATh MPOIEypy U3MEpPEHUs
YPOBHS 3HaHUM U YMEHUHN 00ydaromerocs.

Bun CPC: Pedepar (Beimonaenue) (40 4.)

[TpomyKT caMOCTOATENbHOM paboThl CTynEHTa, MPEACTaBISAIOMUN COOO0H KpaTKoe H3JI0KEHHE B
MIACbMEHHOM BH/JIE ITOJIyYEHHBIX PE3YIbTaTOB TEOPETUUECKOIO aHAIN3a OIPEIEICHHON HAyYHOU

(yueOHO-HCCIIeI0BaTeILCKOM ) TEMBI, TJI€ aBTOP PACKPBIBAET CyTh UCCIEAYEMOM MPOOIEMBbI, TPUBOIUT
pa3IMYHbIC TOYKHU 3PEHUS, a TAK)Ke COOCTBEHHBIE B3IVISIIBI HA HEE.

Bun CPC: KontponbHas padota (BeimonaeHue) (50 4.)

CpencTBo MpoBEpKU YMEHUN MPUMEHSTh MOJTYUYEHHbIE 3HAHUS IS pELICHUs 3a7ad OINpeIesIEHHOTO
THUIIA 110 TEME WIH pa3aeiy.

7. TeMaTHKa KypCOBBIX padoT(NPOEKTOB)
KypcoBbie paGoThl (IpOEKTHI) IO TUCHIUTLINHE HE TTPETyCMOTPEHBI.

8. ®oHI O1IEHOYHBIX CPEICTB IJIA TEKYILIEro KOHTPOJIS M MPOMEKYTOYHON aTTeCcTAlUM
8.1. Komnerenuuu u 3ransl pOpMHUpPOBaAHHS

Konpl komnieTeHImi Oranbl GOPMHUPOBAHUS |
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Kypc, ®opma Pa3zneinbl nuCUMILUIAHBL
CEMECTpP | KOHTPOJIA
OIIK-2 OIIK-3 2 Kypc, 3auer Paznen 1:
TexHuueckasi TepMOAMHAMUKA U €€ 3aKOHBI .
Tperunii
cemMecTp
OIIK-2 OIIK-3 2 Kypc, 3auer Paznen 2:
Kpyrossle nponeccel. Bropoii 3akon
Tpernii TEPMOJAUHAMHUKU..
ceMecTp
OIIK-2 OIIK-3 2 Kypc, 3auer Pa3nen 3:
Juddepenunanbaple ypaBHEHUS] TEPMOJUHAMUKH .
Tperunii
ceMecTp
OIIK-2 OIIK-3 2 Kypc, 3auer Paznen 4:
OcHOBHBIE TEPMOJUHAMHYECKHUE MTPOLIECCHI
Tperunii pEaJIbHBIX Ia3oB .
ceMecTp
OIIK-2 OIIK-3 2 Kypc, 3auer Paznen 5:
Bnaxusbiit BO31yX.
Tpernii
ceMecTp
OIIK-2 OIIK-3 2 Kypc, Ok3amen |Pasnen 6:
Hcreuenue ra3oB u napos .
UYereprsl
1 ceMecTp
OIIK-2 OIIK-3 2 Kypc, Ok3amen |Pasnmen 7:
[ukier KOMIPECCOPOB.
UYereprsl
1 ceMecTp
OIIK-2 OIIK-3 2 Kypc, Ok3amen |Pasnen 8:
[{vxsl qBUTATENICH BHYTPEHHETO CrOPaHUs.
UYereprsl
1 ceMecTp
OIIK-2 OIIK-3 2 Kypc, Ok3amen |Pasnmen 9:
ukss! mapoTypOUHHBIX YCTaHOBOK..
YerepTsl
1 ceMmecTp
OIIK-2 OIIK-3 2 Kypc, Ox3amen |Paspmen 10:
[{MKJIBI XONOANIBHBIX MAILUH U TEIJIOBBIX HACOCOB.
UYereprsl
1 ceMmecTp
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OIIK-2 OIIK-3 2 Kypc, Ok3amen |Pasnen 11:

OCHOBBI XMMHUYECKON TEPMOANHAMHUKH.
YerepTsl
1 ceMecTp

8.2. Iloka3aTeiu M KPUTEPUHN OLICHUBAHUS KOMIETEHINH, IIKAJIbI OLleHUBAHNUS

B pamkax wu3ydyaeMOd JUCHUIUIMHBI CTYJIEHT JEMOHCTPUPYET YPOBHU OBJIAJCHHS
KOMIICTCHITUSMU.

I1oBBIIICHHBIN YPOBEHbB:
JIOCTUTHYTBIN ypOBEHb OILIGHKH PE3yJbTaTOB OOYYEHUS SBISCTCS OCHOBOW Mg (OpMUPOBAHUS
KOMIETEHITH, cooTBeTcTByIomux TpeboBanmsiM PI'OC. ObGyuaromuecss CrOCOOHBI HCIOJIb30BATh
CBEIICHUS M3 PA3IMYHBIX HMCTOYHUKOB JUISl YCIEIIHOTO MCCIEAOBAaHUS W TOWCKAa pEIICHUS B
HECTaHJIaPTHBIX MPAKTUKO-OPHUEHTUPOBAHHBIX CUTYyaIUAX.

ba3oBblii ypoBEHb:
OOyuaromuecs MPOASMOHCTPUPOBAINA PE3yIbTaThl HA yYPOBHE OCO3HAHHOTO BIIAJCHUS 3HAHUSMHU,
yMEHHsIMH, HaBblkamMu. OOydaromuecss CHOCOOHBI aHAIM3UPOBATh, MPOBOJUTH CpPaBHEHUE U
000CHOBaHKE BEIOOPA METOIOB PEIICHUS 3aJaHUI B MPAKTUKO-OPUEHTUPOBAHHBIX CUTYAIIHSIX.

[ToporoBblii ypoBEHb:
JIOCTUTHYTHI YPOBEHb OIICHKH PE3yJIBTATOB OOydYeHHs MOKAa3bIBaeT, YTO OOyuaromuecs obmanaror
HE0OXOIMMOM CUCTEMOM 3HAHUI U BIAJICIOT HEKOTOPHIMH YMEHUAMU 10 qucturuinHe. OOyyaroniuecs
CIIOCOOHBI TOHUMATh W HHTEPIPETUPOBATH OCBOCHHYIO HH(OPMAIIMIO, YTO SBISETCS OCHOBOWM
YCHEIHOTo (OpMHUPOBAHKSI YMEHHUI U HABBIKOB IS PEIICHUS TPAKTHKO-OPUEHTUPOBAHHBIX 33]1au.

YpoBEeHBb HUXKE IIOPOTOBOIO:
PesynbraTtel 0OydeHUs CBUIETEIBCTBYIOT OO0 YCBOCHHMHM HMMH HEKOTOPBIX JJIEMEHTApPHBIX 3HAHHUM
OCHOBHBIX BONPOCOB IO IUCHHUILIMHE. JlOmyIlIeHHbIE OMMOKM W HETOYHOCTH ITOKa3bIBAIOT, UTO
CTY/ICHTBI HE OBJIaJICTTH HEOOXOMMON CUCTEMOM 3HAHUM 10 JUCIUTUINHE.

YpoBeHb [IIxana oneHUBaHUA I MPOMEKYTOUHON
c(hOpMUPOBAHHOCTH aTTecTaluu
KOMIICTCHIINH DK3aMeH 3auer
(maddepeHmpoBaHHBIN
3a4eT)
[ToBbIlIEHHBI 5 (oTIM4HO) 3a4TEHO
bazoBsrit 4 (xoporo) 3a4TEHO
IToporossrit 3 (YIOBIETBOPUTEIBLHO) 3a4TEHO
Hwmxe moporosoro 2 (HEeyJIOBIIETBOPUTENIBHO)  |HE 3aYTCHO

Kputepuu orieHK 3HaHUI CTYAEHTOB MO JUCIUILTHHE

Ouenka Xopo1o:
[TonHoTa 3HaHMIA: ypOBEHb 3HaHUN B 00bEME, COOTBETCTBYIOIIEM ITPOrpaMMe MOATOTOBKH, JOMYIIEHO
HECKOJIbKO HETPYOBIX OIIUOOK.
Hanuune ymeHuii: mpoaeMOHCTPUPOBAaHbl BCE OCHOBHBIE YMEHUS, PEIIEHbl BCE OCHOBHBIE 3aJ]aul C
HerpyObIMH OIIMOKaMH, BBITIOJIHEHBI BCE 3a/1aHUs B TOJTHOM 00beMe, HEKOTOphIE ¢ HeI0UeTaMu.
Hanuuve HaBbIKOB (BJIaZIeHHE OIBITOM): MPOJEMOHCTPUPOBAaHbI 0a30Bble HABBIKUM IPU PEIICHUU
CTaHJapPTHBIX 3a/1a4 C HEKOTOPHIMU HE0UYETaMHU.
XapakTepucTuka cpOpMHUPOBAHHOCTH KOMITETECHITHNA:
- cOopMHPOBAaHHOCTH KOMIIETEHIIUH B 1IEJIOM COOTBETCTBYET TPEOOBAHUSM;
- UMEIOIIMXCS 3HAHWW, YMEHMH, HaBHIKOB M MOTHBAllMM B II€JIOM JOCTAaTOYHO [UISl pPELICHUS
CTaHJAPTHBIX MPAKTHYECKUX (MpOoheCCHOHABHBIX) 3a/1a4.
YpoBeHb CHOPMUPOBAHHOCTH KOMIIETEHITUI: CPEITHUM.

OueHka YI0BIE€TBOPUTENBHO:
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[TonHOTa 3HAHMI: MMHUMAJIBHO JIOITYCTUMBIA YPOBEHb 3HAHUH, TOMYIIEHO MHOTO HETPYOBIX OIMIMOOK.
Hanuyne ymeHuil: npogeMOHCTpUPOBAaHBl OCHOBHBIE YMEHHSI, PELIICHBI TUTIOBBIC 3a/1a4U C HETPYObIMH
omrOKaMu, BBITIONHEHBI BCE 3a/1aHUS, HO HE B IIOJIHOM 00beMeE.
Hanuune HaBBIKOB (BNaJ€HUE OIBITOM): MMEETCS MUHHMMAJbHBI HA0Op HABBIKOB JUIS PEIICHHS
CTaHJAPTHBIX 3a7a4 C HEKOTOPBIMU HEJOYETAMU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- ¢(hOpMUPOBAHHOCTH KOMIIETCHLIMU COOTBETCTBYET MHHUMAJIbHBIM TPEOOBAHUSM;
- MMCIOUIUXCA 3HAHWM, YMEHUH, HABBIKOB B  I€JIOM JOCTaTOYHO /I DPEIICHMS IMPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a4a4, HO TpeOyeTcs MJONOJHUTENbHAS TpPAKTHKa 10 OOJBIIWHCTBY
IIPAaKTUYECKUX 3a1a4.
YpoBeHb C(HOPMUPOBAHHOCTU KOMIIETCHIIUN: HUKE CPEIHETO.

Ouenka HeynoBneTBopUTENIbHO:

[TonHOTa 3HAHUI: YpOBEHb 3HAHUH HMYKE MUHUMAIBHBIX TPEOOBAaHUH, HMENIN MECTO IpyOble OITMOKH.
Hanuune yMmeHunii: npyu pelieHny CTaHAapTHBIX 3a/ad HE MPOJEMOHCTPUPOBAHbI OCHOBHBIE YMEHHS,
MMEI MECTO IrpyOble OITHOKH.
Hanuune HaBBIKOB (BJIaJIEHUE OIBITOM): IIPU PELIEHUH CTAaHJAPTHBIX 33]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIe HAaBBIKU, IMEJIH MECTO TPyObIE OIINOKH.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHLIUH:
- KOMIIETEHLIUS B TTOJIHOM Mepe He chopMUpOBaHa;
- WMEWINMXCA 3HAaHWM, YMEHMH, HABBIKOB HEAOCTATOYHO JJIs PELIEHUS IPAKTHYECKHUX
(mpoeccrnoHaIbHBIX) 3a/1a4.
YpoBeHb C(HOPMUPOBAHHOCTH KOMIICTCHIIUNA: HUZKHIA.

Orneuka He 3aureno:

[TomHOTA 3HAHMI: YPOBEHBb 3HAHUI HI)KE MUHIUMAJIBHBIX TPEOOBAaHUA, UMEITH MECTO TPYObIe ONTHOKH.
Hanuuue ymenwmii: npu pemieHuu CTaHAAPTHBIX 3a/1a4 HE MPOJEMOHCTPUPOBAHBI OCHOBHBIE YMEHHS,
HMMeEJTH MECTO TPyObIe OITHOKH.
Hanunure HaBBIKOB (BJ1aJIeHUE OIBITOM): TIPU PELUICHUH CTaHJAPTHBIX 3a]a4 HE MPOJIEMOHCTPUPOBAHBI
0a30BbIC HABBIKW, UMEJIH MECTO IPYOBIEC OIITHOKH.
XapakTepuctuka c(hOpMUPOBAHHOCTH KOMIIETEHLINH:
- KOMIIETEHLUS B IOJTHOU Mepe He c(hOpMUPOBaHa;
-  UMEIOIIMXCS 3HAHWM, YMEHMH, HABBIKOB HEIOCTAaTOYHO JUII pELICHUs IPAKTHYECKUX
(mpodeccuoHanbHBIX) 3a/1a4.
VYpoBeHb cHhOPMHUPOBAHHOCTH KOMIIETEHIIUNA: HU3KHIA.

OrneHka 3a4TeHO:
IlonHora 3HAHMM: HE HUXKE MHUHUMAJIBHO JOIYCTUMOIO YPOBEHS 3HAHUM, BO3MOXEH JOIIyCK
MHOKECTBA HETPyOBIX OIMIMOOK.
Hanmnuue ymenuii: ymeHnusi cOpMUPOBaHBl HE HIDKE JEMOHCTPALMM OCHOBHBIX YMEHUH, pEIICHUS
TUTIOBBIX 33724 ¢ HErpyObIMH OIIMOKAaMHU, BHITIOJTHEHBI BCE 3a/IaHUS, HO HE B TIOJTHOM 00bEeMe.
Hannuave HaBBIKOB (BIAJCHHUE OMBITOM): KAK MUHUMYM UMEETCS] MUHUMAJIbHBI HAOOp HABBIKOB IS
pelieHust CTaHJapTHBIX 3a7a4 C HEKOTOPBIMU HEA0YETaMHU.
XapakrepucTuka cOpMUPOBAaHHOCTH KOMITETCHIIUH:
- copMHPOBAHHOCTH KOMITETEHIINHM HE HUKE MUHUMATBHBIX TPEOOBAHUH;
- UMCIOUIMXCS 3HAHWM, YMEHUMN, HABBIKOB KAK MUHUMYM JIOCTATOYHO JUIsI PEUICHUS MPAKTUYECKUX
(mpodeccuoHanbHBIX) 3a7a4, BO3MOXXHO TPeOyeTcsi IOIMONHUTENbHAS MPAKTUKA MO OONBITMHCTBY
MPaKTUYECKUX 3a1a4.
YpoBeHb c(HhOPMUPOBAHHOCTU KOMIIETCHIINI: MUHUMATBHBIA YPOBEHDb HUXKE CPEITHETO.

Onenka OTINYHO:
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[TonHOTa 3HAHWIA: YpOBEHb 3HAHUI B 00BEME, COOTBETCTBYIOIEM IpOrpamMMe IOATOTOBKH, 0e€3
OLINOOK.

Hanuuune ymeHui: npoaeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHMS, PELICHBI BCE OCHOBHBIEC 3aJaud C
OT/ICTILHBIMH HECYIIIECTBEHHBIMU HEJI0YETaMH, BHITIOJTHEHBI BCE 33/1aHUS B IIOJIHOM 00beMeE.

Hanuune HaBbIKOB (BIaJ€HHE OIBITOM): IPOAEMOHCTPUPOBAHBl HABBIKM IIPU  PELIECHUU
HECTaHJIaPTHBIX 3a/1a4 0e3 OmMO0K U HEOUETOB.

XapakrepucTuka cOpMUPOBAHHOCTH KOMITETCHLIUH:

- ¢(hOpMUPOBAHHOCTH KOMIIETCHIIMH TTOJTHOCTHIO COOTBETCTBYET TPEOOBAHUSM;

- UMEIOUIUXCS 3HAHWW, YMEHMI, HABBIKOB U MOTHBALMU B MOJHON MEpe JOCTATOYHO IS PEIICHUs
CJIOKHBIX MPAKTUYECKUX (TMpodheccnoHaIbHbIX) 3a/1a4.

YpoBeHb c(HhOPMHUPOBAHHOCTH KOMIIETCHIIUN: BHICOKHIA.

8.3. TunoBbie BONPOCHI, 32JaHUA TEKYLIEr0 KOHTPOJIS
Paznen 1: Texuuueckas TepMOAMHAMHUKA U €€ 3aKOHBI

OIIK-3 CnocobeH JeMOHCTpUPOBATH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  TMONy4YEHUS,
nmpeoOpa3oBaHus, TPAHCIIOPTa W HCIONB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
CUCTeMax

1. bamnon ¢ renmuem npu aanernn P1=6,5%106 Ila u temmeparype t1=-3 °© C umeer maccy
ml=21 kr, a npu maB-neann P2=2*106 Ila u Toi1 xe Temmneparype maccy m2 =20 kr. Kakyro maccy
TeJist COAEePKUT OaiutoH npu nasiaeHun P=1,5*107 [1a u temneparype t=27 °C?

2. B uummuuape nox mopmHeMm miomanu S=100 cm2 HaxoAuTcss m=28 r a3ora mpu
temneparype T1=273 K. Hu-nmuuap narpeBaetcst 10 tremneparypsl T2=373 K. Ha xakyio BbicoTy Ah
nogHUMeTcs nopieHs Maccsl M=100 kr? Atmocdeproe nasinerne PO=105 Ila.

3. Bo3nyX(npuOavMKeHHO CYHTAasi, YTO OH SIBISETCS CMEChIO TOJIBKO a30Ta M KHCIOPOJIA)
uMeeT caeayomuii 00beMHbIN cocTaB: TN2 = 79,0% 102 = 21,0%. OnpenenuTts BeCOBBIE J0IU a30Ta
U KHUCJIOPOAAa B BO3/AyXE; BBI-YHCIUTH Ta30BYI0 IMOCTOSHHYIO M KaXYIIUICS MOJIEKYISPHBIA BeC
BO3-AyXa.

OIIK-2 CnocobeH MpUMEHATh COOTBETCTBYIOIMINUN (DHU3MKO-MAaTEMaTHUYECCKUN ammapar, METOIbI
aHaJM3a U MOJAEIMPOBAHUS, TEOPETUYECKOTO M HKCHEPUMEHTAIbHOTO MCCIEAOBAaHUS MPU PEUICHUH
npodeCcCHOHATBHBIX 3a]1a4

1. [lpuMeHeHne ypaBHEHUS COCTOSTHUS UACATBHOTO ra3a JiyIs pacyeTa napaMeTpOB COCTOSHUS.

2. IlapameTpbl COCTOSHUSI TEPMOJUHAMUYECKOW cUCTEMbl. OCHOBHOE YpaBHEHHE COCTOSHHS
ujieab-HOTO rasa.

3. OnpeneneHne KaKymencs: MOJICKYJIIPHONH MAacChl CMECH, Ta30BOM MOCTOSIHHON CMECH.

4. Onpenenenre pabOTHI U TEIIOTHI YePe3 TEPMOJUHAMUYECKHUE MTAPAMETPHI COCTOSTHHUS.

5. Ilpumenue ypaBHeHus Maiiepa [uisl pacueTa TEII0EMKOCTEN B pa3IMUHbIX MPOIIECCaXx.
AHanu3 TepMOAMHAMHUYECKHX MPOLECCOB U MUKIOB B PV- nuarpamme.

6. AHanu3 TepMOJMHAMHYECKUX MPOLIECCOB U LIMKIOB B PV- auarpamme.

Paznen 2: Kpyrossie npoiieccel. BTopoil 3akoH TepMOIMHAMUKHU.

OIIK-3 CnocolGeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOIYYEHUS,
npeoOpa3oBaHus, TPAHCIOPTa M MCMONb30BAHUS TEIJIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cUCTeMax

1. Haiitu mpupaieHue >HTPONUHU 3 Kr BO3/yXa; a) IpU HarpeBaHUM ero no uzobdape ot 0 10
4000C; 0) mpu HarpeBanuu ero uzoxope ot 0 mo 8800C; B) mpu M30TEPMUUYECKOM PACIIUPEHUU C
yBenmueHueM oobeMa B 16 pas. TemmoeMKoCTh CUUTaTh MOCTOSTHHOM.

2. B mpoliecce MOMUTPOMHOTO pACIIMPEHHs] BO3/AyXa TeMIleparypa €ro yMEHbIIHWIach OT
t1=250C no t2=-370C. HawanbHoe naBnenuwe Bo3ayxa pl=0,4 MIlla, konmuuectBo ero M=2 kr.
Onpenenuts U3MEHEHHE SHTPOIIUU B 3TOM IPOIIECCE, €CIIU U3BECTHO, YTO KOJIMYECTBO MOJIBEACHHON
TEIJI0ThI cocTaBsaeT 89,2 kI XK.

3. 1 xr Bo3zmyxa coBepmaer nukil KapHo mexnay temmneparypamu t1=3270C u t2=270C,;
HauWBBICIIEE NaBieHUE npu >ToM cocrtamisier 2 Mlla, a naunmsmee — 0,12 Mlla. Onpenenutsb
nmapaMeTphl COCTOSIHHSI BO3[yXa B XapaKTepHBIX Toukax, paboty, tepmuueckuii KIIJ| mukma u
KOJIMYECTBO MOABEIEHHON U OTBEIEHHOMN TEIIOTEL.
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OIIK-2 Cnoco0GeH NpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHANBHBIX 3a/1a4

1. Ananu3 TepMOJMHAMUYECKUX MPOILIECCOB U LIMKIIOB B T-s-auarpamme.

2. Pacuet TepMuueckoro ko3¢ GuIMeHTa moJie3HOTo JeiCTBUS.

3. Ucnonb30oBaHre SHTPONMMMHBIA METOJT pacueTa MoTepb SHEPTHUH HEOOPATUMBIX TPOIIECCOB.

4. AHanu3 UAEaIbHOIO LIMKJIA TEINIOBOW yCTAaHOBKH, pacueT MakcuManpHoro KII/I.

5. DKceprudeckuii aHajau3 TeIIOBBIX YCTAaHOBOK.

Paznen 3: luddepenumanbupie ypaBHEHUS TEPMOAMHAMUKI

OIIK-3 CnocolGeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOIYYEHUS,
npeoOpa3oBaHusi, TPAHCIOPTAa U MCMOJIb30BaHMUSA TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucremMax

1. Ompenenuth paboOTy, TEMIOTY, U3MEHEHHE SHTAJIBIINU, U3MEHEHHUE BHYTPEHHEH SHEPIHH,
M3MEHEHUE PHTPOINH, U3MEHEHHE U30XOPHO-U30TEPMHUUYECKOTO MMOTEHIINAIIA, U3MEHEHUE N30XOPHOTO
MOTEHLMala IPU M30TEPMHUYECKOM pacmupeHun 1 mong uaeansHoro rasa or pl = 0,1 Mlla no
p2=0,05 MIla npu remneparype 1000 K.

2. Omnpenenuth MakcHUMajbHyI0 paboty 1 M3 Bo3ayxa npu nasinenuu p=10 MIla u
temneparype T1=300 K, naBnenue Buemnen cpeast p0=0,1 MlIla u remneparypa T=300 K.

3. JlokaszaTb. 4TO JUIsl MJ€aJbHOTO Ta3a 4yacTHas MPOM3BOAHAs »Hepruu [enbmrosbia 1o
TEMIIEpaType MpU IOCTOSHHOM [JaBICHWU paBHa CyMME€ S3HTPONMM M Ta30BOM IIOCTOSIHHOH C
OTpHULIATETIbHBIMU 3HAKaMH, a YacTHas NPOM3BOAHAs >HEpPruu l[enpMmronpiia Mo AABICHHUIO TpPU
MOCTOSIHHOM TeMIIepaType paBHO 00bEMY CO 3HAKOM MHHYC

OIIK-2 CnocobeH MPUMEHSATh COOTBETCTBYIOIIUHN (DU3MKO-MaTeMaTHUECKHi ammapar, METOMbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHANBHBIX 3a/1a4

1. Mcnionb30BaHMe TEPMOAMHAMUYECKHUX MMOTEHIIUANIOB JUIsl pacyeTa HapaMeTpOB COCTOSIHHUS.

2. Pacyer TeninoeMKOCTH ¢ IOMOIIIbIO COOTHOIIEHNH MakcBesna.

3. CBs13b MEXAY TEPMUUYECKUMU U KAJTOPUUECKUMH BETMYMHAMU B IepeMeHHbIX v, T u p, T.

4. PemieHne 0CHOBHBIX U (epeHIInaIbHBIX YPABHEHUH TEPMOIUHAMUKH.

5. [Ipumenenwne ¢a3zoBbix pT- u pv- Iuarpamm.

Pasnen 4: OcHOBHBIE TEPMOAMHAMMUYECKHE ITPOLIECCHI PEAJIbHBIX Ta30B

OIIK-3 Cnoco0GeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOIYYEHUS,
npeoOpa3oBaHusi, TPAHCIOPTAa U MCIOJIb30BaHMUSA TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucremMax

1. BoasHoit nap ¢ HauanbHbIM naBieHueM pl=5 Mlla u HauansHol Temneparypoit t1=3500C
pacumupsiercst aguabarHo a0 nasienus p2=0,01 MIla. Onpenenuts nmapaMeTpsl napa B Ha4aJIbHOM U
KOHEYHOM COCTOSIHMM, KOJIMYE€CTBO OTBEJAECHHOM TEIIOTHI OT Mapa, U3MEHEHUE BHYTPEHHEN SHEPTUH U
paboty pacmmpenus. 300pa3uTh TEIIOBOM MpoLEce B is-IuarpaMmme.

2. Ileperperbiii BoasHOW mnap ¢ HadaabHbM JaBieHueM Pl= 0,1 MIla u HavanpHOM
temmneparypoil t1= 2300C cxxumaercst U30TepMUYECKH 10 cTeneHu cyxoctu x2=0,85. Onpenenutsb
IapaMeTpel Mapa B HAYaJIbHOM U KOHEUYHOM COCTOSIHUSAX, KOJIMYECTBO OTBEJEHHOW TEIJIOTHI OT Iapa,
M3MEHEHHE BHYTPEHHEH SHEpruH U paboTy cxkatus. M300pa3uts npouecc B is-IuarpamMmme.

3. Buaxuplii map c¢ HavanbHbIM JaBieHueM pl= 6 MIla u crenensto cyxoctu x=0,9
paciupsieTcst u3orepMuuecku 10 nasienus p2=0,5 MIla. Onpenennts napaMeTpsl Iapa B HaYaJIbHOM
1 KOHEYHOM COCTOSIHUSIX, U3BMEHEHUE BHYTPEHHEN SHEPruu, KOJINYECTBO NEPEJAHHON TEIUIOTHI Mapy
U paboTy paciupenus. 1300pa3uTh TEIUIOBOM MpOIIECC B iS-AUarpamMmme.

OIIK-2 Cnoco0GeH NpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMATHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOIO U IKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PELICHUU
npodeccHOHANBHBIX 3a/1a4

1. IIpumenenne ypaBHenus Kimameiipona — Kiay3myca nmis pacuera mporeccoB ¢a3oBOro
nepexoja.
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2. Ilpumenenue ypaBHeHus Ban-nep-Baanbca 1i1s pacueta napaMeTpoB COCTOSIHMS PEAIbHBIX
ra3os.

3. OmpeneneHue napamMeTpoB COCTOSIHMSI M IIPOLIECCOB C IIOMOINBIO TEPMOAMHAMMUYECKHX
tabmun u HS-nquarpamMmel.

4. PacueT TepMOJMHAMUYECKIX CBOMCTB MAapOB, ONPEACICHNE TEIIOTH TapooOpa3oBaHusl.

5. AHamM3 TepMOIMHAMHUYECKUX MPOIeccoB BoasHOTO mapa. M3obpaxenue TIII B PV-, TS-,
HS- nuna-rpammax.
Paznen 5: Bnaxublii BO3Myx

OIIK-3 CnocobeH JeMOHCTpUPOBATH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  TMONy4YEHUS,
mpeoOpa3oBaHus, TPAHCIIOPTa W HCIONB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
CUCTeMax

1. Bo3nyx, umeronuii nmapametpsl: ] =40%, t= 220C u pacxon 1000 xr/uac HarpeBaeTcs B
MOBEPXHOCTHOM TeriooomMenHuke 10  t=380C. OmpenenuTs HSHTAJIBINIO W OTHOCUTEIHHYIO
BJIQYKHOCTh BO3/yXa IIOCJE HAarpeBa W TMOJHBIA pacxon TerioThl. M3o0pasuth mpomecc B id —
JauarpamMme BJIaXKHOTO BO3/yXa.

2. Boznyx c¢ mapamerpamu: j= 40%, t= 220C oxmaxngaerci B IOBEPXHOCTHOM
terroooMenHuke 110 t = 50C. OnpeneauTs KOJTUYSCTBO OTBEICHHON TETUIOTHI U OTBEACHHOM BIIar,
ecnu pacxon Bosayxa coctaimsier 1000 kr/gac. M3006pa3uthk mporiece B id — nuarpamme BIIaKHOTO
BO3/yXa.

3. 1 xr Bo3ayxa notoka A ¢ mapamerpamu: j= 50%, d= 5 r/kr cmemmuBaercs ¢ 4 Kr BO3ayxa
notoka B ¢ mapamerpamu: i= 48 xJIx/kr, t =200C. OnpenenuTs mapameTpbl CMEIIAHHOTO BO3TyXa.
N3o6pazutk nporecc B id- ntuarpamme

OIIK-2 Cnoco0OeH NpUMEHATHh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHalu3a U MOJEIMPOBAHUS, TEOPETUUECKOTO M HKCIIEPUMEHTAIBHOTO MCCIEIOBAHUS MPH PELICHUN
npodeccHOHaNbHBIX 3a/1a4

1. Onpenenenue mapaMeTpoB MPOIIECCOB ¢ moMotibio H-d-nmuarpamma.
2. Pacuer cratuku nmponecca CyluKHr BIIAXKHBIX MAaTCPUAJIOB BO31yXOM.
3. PacyeT nmpoiieccoB CMENTMBAHUS TOTOKOB BO3yXa.

4. AHanu3 TepMOAMHAMHUYECKUX TPOLECCOB BIAXHOro Bo3ayxa. M3oOpaxenue THII B id-
ararpaMmme.

Pasnen 6: creuenue razos 1 napos

OIIK-3 Cnoco0GeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOIYYEHUS,
npeoOpa3oBaHus, TPAHCIOPTa M MCIONb30BAHMUS TEIUIOTHI B TEIUIOTEXHUYECKHUX YCTAHOBKAX U
cUCTeMax

1. Bo3nyx u3 pesepByapa ¢ noctosiHHbIM gaBieHueM P1 =1 MIla u Temneparypoii t1 = 150 C
BBITEKAeT B aTMoc(epy depe3 TpyOKy ¢ BHyTpeHHUM quamerpoM 10 mm. Haiitu ckopocTh UCTeUeHUs
BO3/lyXa M €ro CEeKyHJHBIH MacCOBBIM pacxoa. ATMocdepHoe naBieHue npuHsTh paBHbM 0,1 Mlla.
[Tpornecc pacupeHust CYUTaTh aHa0aTHBIM.

2. B pesepByape, 3alodHEHHOM KHUCIOpPOAOM, noxajepkuBaercs nasieHue P1=5 Mlla. I'a3
BBITEKAET 4Epe3 CyKMBamwllee comio B cpeay c nasieHueM 4 Mlla. HawanbHasg temneparypa
kuciopoga 1000C. OmnpenenuTbs CKOPOCTh MCTEUEHUS W PACXOJ Ta3a, €CIM IUIOMIAb BBIXOJHOTO
ceuenns =20 mm2. [Iporecc pacmupeHus cCYuTaTh aaruadaTHBIM.

3. B pe3epByape, 3al0JIHEHHOM a30ToM, nojajep:xkuBaercs napnenue P1=2 Mlla. ['a3 BeiTekaer
yepe3 cykuBaromee cormio B armocdepy ¢ nasienuem 0,1 MIla. HauanbHas temmeparypa a3zora
800C. Ompenenuth CKOPOCTh MCTEUCHUS W PACXO]] rasza, €CH IUIONaab BBIXOAHOTO ceueHus =10
MMm2. IIpouece pacimmpenus cuuTarh aanabaTHbIM.

OIIK-2 CnocobeH MPUMEHSATh COOTBETCTBYIOIIUHN (DU3MKO-MaTeMaTHUECKHi ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U IKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHANBHBIX 3a/1a4

1. Pacuer mporeccoB UCTEUEHHS U JPOCCETUPOBAHUS Ta30B U MapOB.

2. Pacuer MakcCMMalbHOM M KPUTUYECKOW CKOPOCTH MOTOKA, MAacCOBOIO pacxoja rasa Ipu
HCTEUEHUHU.
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3. Pacuetr koMOMHHpOBaHHOTO coruia JlaBass.

4. Hcnonb30BaHWE COOTHOIIEHUM MEXKIYy CTaTUYECKMMH IMapaMeTpaMHd W TapaMeTpamu
TOPMOYKEHHUS JIJIsl pacueTa Mpoiecca UCTEUEHHS U3 CY)KUBAIOIIUX COIEN.

5. OnpeneneHue NOTepb IKCEPruu MOTOKA MPHU JPOCCETUPOBAHUM.
Paznen 7: Llukiibl KoMITpECCOPOB

OIIK-3 CnocolGeH JeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOITYYEHUS,
npeoOpa3oBaHus, TPAHCIOPTa M MCHOIb30BAHUS TEIJIOTHI B TEIUIOTEXHUYECKHUX YCTAHOBKAX U
cUCTeMax

1. OmpenenuTh SKOHOMUIO B PabOTe, MOIYUYEHHYIO 32 CUET Me-Pexofia OT OIHOCTYIEHYATOro K
JBYXCTYIICHUaTOMYy aauabaTHYecKOMy C)KaTHIO BO3AyXa B IOPIIHEBOM KOMIIpeccope 0e3 BPEIHOTro
oobema. HauanbHoe naBnenue pl =0,98*105 u/m2, temmneparypa tl= 17° C. Koneu-Hoe naBieHue
p2=9,8*105 n/m2.

2. B pesynbrare yMEHBIIEHUS pacxXoAa BOABI, OXJAXKAAOWIEH LIWIMHIP KOMIIpeccopa,
TeMIIepaTypa CKaToro BO3yXa Ha BbIxoje u3 komrpeccopa Bo3zpactaeT ot 100 o 150° C. HavanbHas
TEeMIIEpaTypa BO3IyXa OCTAeTCs MOCTOAHHOM M paBHOMl 17° C. JlaBneHue cxaroro Bosayxa p2=4,5
k['/cm2, nasanehoe nasnenue pl =1 kI'/cm2.Kak usmeHnTCs 3aTpadrBaeMasi MOIIIHOCTb?

3. TlopiHeBoil KoMIIpeccop AOKEH noAaBarh B TeueHue yaca 100 M3 Bo3ayxa npu AaBlI€HUH
5 6ap u temneparype 20°C u 20 M3 npu gaBiaenun 75 Gap u Toif ke Temneparype. OnpeaeauTb YUcIo
CTyIIEHEN KOMIIpeccopa, €ro MOIIHOCTb, PacXoi BOABI B XOJOAWJIb-HUKaxX IpU €€ Harpese Ha 13°;
1oKaszaresb MOJIMTPOIBl HpUHATH 1 = 1,28; HayajgbHOE COCTOSHHE BO3ayXa: naBieHue 1 Oap,
teMiepa-typa t=15° C.

OIIK-2 Cnoco0OeH NpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIM3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U AKCIEPUMEHTAJIBHOTO MCCIEAOBAaHUS NPU PEUICHUU
npodeccHOHaNbHBIX 3a/1a4

1. TepmonrHaMHUYECKHI aHATIM3 MPOLIECCOB B KOMIIPECCOpax

2. Ompenenenue >PQPEKTUBHON MOITHOCTH, 3aTPAuyMBAEMOM HA TMPHUBOJ KOMIIpECcopa M
OTBOAMMOM MPU OXJIAXKJACHUH TETUIOTHI.

3. Omnpezenenrie ONTUMAIBHOTO paCIpeAesIeHUsl TaBICHUN MO0 CTYIICHSM.

4. MW3oOpaxkenne B p-v- ©W T-s-gmarpaMMax TMpOIECCOB B  KOMIpeccopax i
MHOT'OCTYIIEHYaTOI'0 CoKA-THS.

5. Pacuet noteps 3Heprun u sxceprerudeckuid KII/[ kommpeccopa.

Pasnen 8: L{ukisl ABUraTeneil BHyTPEHHETO CrOpaHUs

OIIK-3 CnocolGeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOIYYEHUS,
npeoOpa3oBaHus, TPAHCIOPTa M MCHONb30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKHUX YCTAHOBKAX U
cucTeMax

1. ng uukia ¢ MOIBOIOM TeIIa B Ipolecce p=const Ompe-AeluTh MOJE3HYI padoTy ¥
TepMHUYECKHi K. 1. 1., ecnu pl=l k['/eM2;t1=60°C; e=14; k=1,4; p =1,67. PaGouee Teno obmamaer
CBOWCTBaMHU BO31yXa.

2. Paccuurath nonesHyoo paboTy, COBEpIICHHYIO 3a IIUKJ C MOJBOJOM TeIlia B MpoLecce V =
const, €ciid M3BECTHO, YTO pacxoll ToruiMBa coctamisieT 44 r Ha | Kr Bo3ayxa, € = 6, TemioTa
cropanus Toruea QPH =29 260*103 mx/kr, k = 1,37.

3. Mukn I'TY ¢ nonBoxoM TEIUIOTHI IIPU p = const XapakTepu-3yeTcs Temieparypamu ta = 37°C
u tZ = 950°C; creneHp cxarus m=5, a HayajdbHOE MAaBieHHe paBHO | ar. Cxkarue Bo3ayxa
MIPOU3BO-AUTCSI OCEBBIM KOMIIpeccopoM Mo aauadare. OnpenenuTs paboTy KOMIIpeccopa, MOTHYIO ¥
noJe3Hyto padory (paboTy HMKIIa) TYpOUHBI U TEPMUYECKUI K. TI. 1.

OIIK-2 Cnoco0GeH MpUMEHATHh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHaJIn3a U MOJCIHPOBAHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOIO UCCIEIOBAaHUS MPU PELICHUU
npodeccHOHANBHBIX 3a/1a4

1. Pacuer tepmomunamuueckuxu skceprerndueckuxKII/[ nukinoB agBurareneid BHYTPEHHETO
CrOpaHMsl.

2. CpaBHUTENBHBIA aHAIN3 TEPMOAMHAMHUYECKHUX LIMKIIOB.

3. U3o6paxenue mukioB B PV u TS nuarpammax.
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4. Metons! noBeiieHust KI1/1 nukinoB ra3oTypOMHHBIX YCTaHOBOK.
5. Onpenenenue napaMeTpoB B XapaKTEPHBIX TOUKAX LIUKJIOB, TEIJIOTHI, paOOThI LIUKJIA.
Paznen 9: Llukibl mapoTypOMHHBIX yCTaHOBOK.

OIIK-3 Cnoco0GeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOJYYEHUS,
npeoOpa3oBaHus, TPAHCIOPTa M MCIOIb30BAHUS TEIJIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cUCTeMax

1. TTaporypOuHHas ycraHOBKa paboTaeT MO HUKIYy PeHKWHA TpH CIEAYIOMUX MapaMeTpax
napa: ne-pex Typounoit pl = 90 kI'/em2 u tl = 535° C; naBnenue B konaeHca-rope p2=0,04 xI'/cm2
OmnpenenuTh BHEUIHIOW paboTy Typ-OMHBI M MHUTATEIBHOIO HACOCA, a TaK-)K€ TEPMUYECKHH K. II. [
IIUKJIA C y4eToM U 0e3 yueTa paboThl HacOca M OTHOCUTENBHYIO Pa3HOCTh 3TUX K. I1. 1.

2. [MapotypOuHHAas ycTaHOBKA pabOTaeT 1Mo MUKy PeHKWHA C HAYalbHBIMH MapamMeTpamu pl =
100 xI'/cm2 u t=530°C. [laBnenue B konaencarope p2 = 0,04 xI'/cm2.0npenenuTs TepMUUECKUH K. II.
1. YCTAaHOBKH ¥ CPaBHUTH €T0 C TEP-MUYECKHUM K. TI. J1. IuKJIa KapHo B TOM e MHTepBasie TeMIeparyp.

3. IIpu oguHakoBoil HavanbHOU TemnepaTtype t1=500°C mo-cTpouTh KPUBYIO 3aBUCUMOCTH Mt
[MKJIa TAPOTYPOMHHOM YCTAaHOBKHM OT BEJIMYMHBI HAYaJIbHOTO JaBiieHus pl mpuHSB ero paBHbIM 50,
100, 150 u 200 xI'/cM2. laBieHue B KOHJEHcAaTOpe oauHaKoBO M paBHO p2= 0,04 k[/cMm2. YuecThb
paboty nutarenbHoro Hacoca. [IpencraButh 1uk-isl B Ts-nuarpaMme.

OIIK-2 CrocobeH MpUMEHATh COOTBETCTBYIOIINUN (DHU3MKO-MAaTEMaTHUYECKUN ammapar, METOIbI
aHaJIu3a U MOJCIMPOBAHHUS, TEOPETUUECKOTO M JKCIIEPUMEHTAIBHOIO MCCIEI0BAaHUS MIPU PELIECHUN
npodeCcCHOHATBHBIX 3a]1a4

1. U306paxenue muxiioB B PV, TS u HS nuarpammax.

2. DKCepreTHYeCKuil aHalIn3 [UKJIOB MapOCUIIOBBIX YCTAHOBOK. TepMOAMHAMUYECKHUI aHAIN3
LIUKJIOB.

3. OmnpeneneHue MapaMeTpoOB B XAPAaKTEPHBIX TOYKAaX LUKJIA C  IHOMOIIBIO
TepMoauHaMHUUYecKuX Tabmui u HS- nuarpammsl.

4. Pacuer OMHAPHBIX ITUKJIOB.

5. Omnpenenenuie BIMSHNSA HaYaJIbHBIX U KOHEUHBIX NTapaMeTpoB Ha Tepmuueckuil KI1/] nukna
Penkuna.

Paznen 10: L{ukabl XOMOAMIBHBIX MAIIMH U TEIJIOBBIX HACOCOB

OIIK-3 Cnoco0GeH JAeMOHCTpUPOBATh TNPUMEHEHHE OCHOBHBIX CIIOCOOOB  IOIYYEHUS,
npeoOpa3oBaHus, TPAHCIOPTa M MCIONb30BAHUS TEIJIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
cucTeMax

1. Bo3aymHas XononwibHas MalldHa JOJDKHA OOECIEeUUTh TEeM-TIepaTrypy B OXJIAXKIAeMONM

noMmemenun  toxn= - 5° C mpu  TeMmmeparype  OKpyxkaromed  cpeabl  to=20°C.
XonoponpousBoaurenbHocTh MamuHbl 200 000 kkam/4. JlaBneHue Bo3myxa sia BBIXOIE U3
xomnpeccopa p2=5 kl'/cm2; B xonmomunbHOM kKamepe pl = 1 kl/cm2. Omnpenenuts MOLIHOCTh

JBUraTessl A7 TNPUBOJA MAIIMHBI, Pacxoll BO3/1yXa, XOJOIWJIbHBIH KO3(p(PUIMEHT U KOIMYECTBO
TeIuia, InepeaaBae-Moe oOkpyxarwmeil cpene. Ilogcunrars XxomoauabHBIN KO3()PUIMEHT MalIuHBL,
paboraromeit mo nukiay KapHo B ToM ke wuHTepBaie Temme-patyp. IlpeacraBuTe IMKI E
Ts-nuarpamme.

2. Komnpeccop aMMUa4HON XOJIOAMJIBHOM YCTAHOBKU UMEET T€O-PETUUECKYI0 MOIIHOCTh 4(
ker. U3 KOMIIpECCOpa CYXOM HachIUICHHBIM IAp aMMMaka Ipu Temmeparype t2=25° C
HaIpaBJIseTCs B KOHJEHCATOP, MOCJIE KOTOPOIO *KHUAKOCTh B JPOCCEIBHOM BEHTWIIE PAaCIIUPSETCS.
Tem-neparypa wucnapeHuss ammuaka B oxjaxjgaemol cpexe tl = - 10° C. Onpenenuttk
XOJIOIOTIPOU3BOIUTEILHOCTD YCTaHOBKH.

3. i oToruieHUs 34aHUN MOXET OBITh MCIOJIb30BaHA XOJO-AMIbHAS YCTAHOBKA, B KOTOPOH
HIDKHUM MCTOYHHMKOM TEIUIA CIY)KUT OKpY’KaloIias cpefa. ITOT MPUHLIUI HOJI0KEH B OCHOBY PabOTHI
TEIUIO-BOTO Hacoca. B pesynbrare ero paboThl TEIJIO MepeJaeTcss HCTOYHUKY Teruia C Oonec
BBICOKOM  TeMIeparypoi, 4YeM oOKpyxaromas cpesa. CKOJIbKO MOYKHO MOJIyYHUTh TEN-JIA B 4ac 1Jis
OTOIIEHUS 3[jaHUs IIPY MOMOUIM TEIJIOBOIO Hacoca, €C-JIM TEMIIEpaTypa oOKpyxkatrouiei cpe-apl t0= - 5
C, temmneparypa Harpe-BarenbHbIX ycTpoiictB tH=25°C? MouiHocTs aBurarens koMmipecco-pa N=1
KBT. IlpuHsaTh, 4TO ycTa-HOBKAa paboTaeT Mo IMKIY, U300pa-KeHHOMY Ha pHc. 15-1. Xomoauab-Hbl
areHT — aMMHMaK.
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OIIK-2 Cnoco0GeH NpUMEHATh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUYECKUN ammapar, METOIbI
aHalu3a U MOJEIMPOBAHUS, TEOPETUUECKOTO M HKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS MPH PELICHUN
npodeccHOHANBHBIX 3a/1a4

1. PacueT 1uKII0B BO3IYIIHBIX XOJOIUIBHBIX MAIIIHH.

2. PvaeT IIUKJIOB HﬁpOKOMHpeCCI/IOHHBIX XOJIOOUJIbHBIX MAIlIWH.

3. N3o0pakeHue MUKIOB B P-v, B T-s-muarpamMmmax.

4. I/ICHOHLSOBaHHe TCpMOI[I/IHaMI/I‘IeCKI/IX TaGHI/II_[ JUJIA paC‘IeTa XOJIOAUJIBHBIX MalllWH.
Paznen 11: OcHOBBI XUMUYECKON TEPMOIMHAMUKHI

OIIK-3 CnocobeH JeMOHCTPUPOBAThH TMPUMEHEHHE OCHOBHBIX CIOCOOOB  TMONydYEHUS,
peoOpa3oBaHus, TPAHCIIOPTa W WCIONB30BAHUS TEIUIOTHI B TEIUIOTEXHUYECKUX YCTAHOBKAX U
CUCTeMax

1. C momompo TepmMoxumuieckoro ypasuenuss H2S(r) + 3/2 02 = SO2 (r) + H20(x) + 562,8
k/[x ompenenure 0ObeM CropeBLIETO CEPOBOAOPONA, €CIIM M3BECTHO, YTO B pe3yjibraTe peakuuu
BoIACINIOCH 281,4 KJIK TEIIOTHI.

2. Paccumnraiite TerioBoii 3((HeKT peakiuu ropeHus: CEpoBOIOPOIA
3. Paccuuraiite AH0298 xumuueckoit peakuun Na20(t) + H20(x) — 2NaOH(T)

OIIK-2 Cnoco0GeH MpUMEHATHh COOTBETCTBYIOIIUI (DU3MKO-MATEMAaTHUECKUN ammapar, METOIbI
aHalu3a U MOJEIMPOBAHUS, TEOPETUUECKOTO M HKCIIEPUMEHTAIBHOTO HCCIEIOBAHUS MPH PELICHUN
npodeccHOHANbHBIX 3a/1a4

1. Pacuer TennoBbIX 3HEKTOB XUMUICCKUX PEAKIIUA.
2. OmnpeneneHye BbICIIEH U HU3LIEH TEIIOTHI CrOPaHus TOIIJIMBA.

3. Ilpumenenue 3akoHa lecca s pacdyeTa peakiuii oOpa3oBaHUS NPOAYKTOB PEAKIUH U
peakuuii pacnaga

8.4. Bonipochl MpoOMesKYTOYHOM aTTeCcTalluu
Tpernii cemectp (3auet, OIIK-2, OIIK-3)

1. OcHOBHbBIE TMOHATHUSA TEXHUYECKOM  TepMOIMHAMHKHU. TepMOIMHAMHYECKAash CHUCTEMA.
TepMoguHaMU4ECKOE COCTOSIHUE. TepMOIMHAMUYECKUN MPOLIECC.

2. [TapameTpsl cocTOsAHUSA. YpaBHEHNUE COCTOSTHUSL.

3. Pabora pacumpenusi, TexHU4YecKas paboTa, BHYTPEHHSA SHEPTUS U TEIIOTa TEPMOJMHAMHYECKOTO
rporecca.

4. TemnoemkocTh. Bumpl TermioemMkoctu. CBsi3b  MEXKAY  MacCOBOH, MOJBHOH W OOBEMHOM;
M300apHON U U30XOPHOU, UCTUHHOMN U CpeHEN TEIIIOEMKOCTIMH.

5. CMecu uaeanbHbIX ra3oB. 3akoH Jlamprona. Kaxymiascs monsipHas Macca. ['a3oBasi mocTossHHas
CMECH.

6. IlepBblii 3aKkOH TepMOAMHAMUKH. POPMYIMPOBKA M MaTeMaThyeckoe BblipaxeHue. duznueckas
CYUIHOCTb BEJTMYMH, BXOJSIIMX B ypaBHEHHE |-ro Hayana TepMOAWHAMUKH.

7. YpaBHenune Maiiepa. @U3n4eCKuil CMbICIT Ta30BOM MOCTOSHHOM.

8. OuTponus. Gusnueckuii cmpici. [Tpunuun Bozpactanus sHTponuu. @opMyisl 1)1 BBIYUCICHUI.
9. Bropoii 3akoH TepmoguHaMuku. OCHOBHBIE (DOPMYITHPOBKH. MareMaTnyecKkoe BhIpaKeHHE.

10. Ipsmoit muxn Kapuo. KITJ nukna. Ero nzobpaxenue B pV u TS- koopauHarax.

11. Oo6parnerii ukn Kapno. Ero msobpaxenne B pV um TS -  koopaunarax. Koaddumment
npeoOpa3oBaHUsI SHEPTUH U XOJOIUIBHBIA KO DHUITECHT.

12. DnTtanpnus. OU3nUeCKUil CMBICTI U MAaTEMaTUYECKOE BBIPAKEHHE I BBIYMCICHUS SHTAJBINH.
®opMynupoBKa 1-ro 3aKOHA TEPMOJUHAMUKH YE€PE3 SHTAIIBIHIO.

13. DkcepreTHuecKuid METOA TEPMOJAMHAMHYECKOTO aHAIM3a. DKCEPTus padouero teia. DKCeprus
TEIUIOTHL.

14. Xapakrepuctuieckre PyHKIIMU U UX cBoWicTBa. OmpeaesieHne mapaMeTpoB COCTOSTHHUS.

15. TepmoauHamuueckuid mnoTeHHMaibl. OHeprus lempmronbia. Oueprust [ubbca. YpaBHeHue
I'u66ca-I'eiimronbua.
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16. uddepeHunanbabie ypaBHEHHSI COCTOSHHS TEPMOIWHAMUYECKUX CHCTEM. YpaBHEHUS
Makcsenna.

17. 321,[{3‘11/1 1 MCTOAUKA UCCIICAOBAHUSA TCPMOINHAMUYCCKUX ITPOLCCCOB NACAJIBHOIO Ira3a.
18. YacTHble cilydyan TOJMTPONHBIX TporeccoB (p=const, v=const, T=const, s=const).

19. AHanu3 MOJUTPOIHOIO MpoOIecca: YpaBHEHHE IIPOLIECCa, COOTHOIIEHUE IapaMeTpOB,
oIpeesieHNe TEIUIOThI, paboThI poriecca, rpaduku B pV u TS- koopauHarax.

20. TIlonmutpomHasl TEIIOEMKOCTb, IIOKA3aTeslb IOJUTPOIBl CBA3b MeEXAy HuMHU. OmnpeneneHue
[IOKa3ares MOJIUTPOIILI 110 TapameTpam B AByX Toukax T/III.

21. AHamu3 WH30TEPMHUUYECKOrO MpOIECCa: YpaBHEHHWE IpPOIlEcca, COOTHOLIEHHE MapaMeTpoB,
oIpeesieHIe TEIUIOThI, paboThI poriecca, rpaduku B pV u TS- koopauHarax.

22. AnHanu3 n300apHOTrO Mpoliecca: ypaBHEHHE MPOLECcca, COOTHOLICHHE TapaMeTpOB, ONpe/eIeHue
TEIUIOTHI, paboThI Ipoliecca, rpaduku B pV u TS- koopanHarax.

23. AHanu3 M30XOpHOTO Mpollecca: ypaBHEHHE IMPOIecca, COOTHOIIEHUE MMapaMeTpOB, OINpeecsieHUe
TEIUIOTHI, paboThI Iporiecca, rpaduku B pV u TS- koopanHarax.

24. Ananu3 anuabaTHOro Mpolecca: ypaBHEHHE IPOIecca, COOTHOIICHHE MTapaMeTpOB, ONpeeeHIE
TEIUIOTHI, paboThI Ipoliecca, rpaduku B pV u TS- koopanHarax.

25. PeanbHble ra3el. YeioBus ¢pa3zoBoro paBHoBecus. TeroTa Gpa3oBbIX NEpEX0a0B.
26. TepmonrHaMUUYECKHUE THArpaMMbl peasibHbIX ra3oB. YpaBHeHue Kianeiipona Knayswuca.

27. OcOOEHHOCTH TOBEIEHUS PEabHBIX ra30B.YpaBHEHUSI COCTOSHHS pEalbHbIX ra3oB. YpaBHEHHE
Ban-nep-Baainsbca.

28. IIpouecc mapooOpazoBanusa. CreneHb cyxocTd mapa. Ilapamerpsl KUMSIIEH BOJBI, BIAXKHOTO
HACBIIICHHOI0, CyXOr'0 HACBILIEHHOI'O U IIEPErpeToro napa.

29. TIpouecc mapooOpa3zoBanus B quarpamMmax p-V, T-S, I-S 1t Bozgbl v BOASIHOTO mapa.

30. Temnora mapooOpa3oBanus. [lepBblii 3akOH TEPMOIWHAMUKH ISl MapooOpa3zoBaHus. Pacuer
TEPMOAMHAMUYECKUX MPOIIECCOB ISl BOASHOTO Tapa.

31. Bnaxublii BO3ayX. TepMoaMHAMHYECKHE XapaKTepUCTUKH. JlMarpamma COCTOSIHUSI BJIaXHOTO
Bo3ayxa. Omnpenenenye napaMeTpoB BIAXKHOTO BO3AyXa C IOMOIIBIO THAarpaMMBI.

32. Ilpoltiecchl U3MEHEHUST COCTOSIHHSI BIIAXKHOTO BO3/yXa B i-d muarpamme

33. Ilpouecchl M3MEHEHHUSI COCTOSIHUSI BIAKHOTO Bo3ayxa B i-d auarpamme. Ilpomecc cmerenus.
IIpouieccyl KOHIUIMOHUPOBAHHUS.

Yereproiii cemectp (Ix3amen, OIIK-2, OIIK-3)
. Tepmonunamuka noroka. OCHOBHBIE ONIpEACIICHUSA. YPaBHEHUS HEPA3PHIBHOCTH.
. TepmoanHamuka noroka. OCHOBHBIE OIIPENIEICHNS. YPAaBHEHUE UMITYIbCOB.
. YpaBHEHHE MIEPBOr0 3aKOHA TEPMOJAUHAMUKH ISl TOTOKA.

1
2
3
4. YpaBHeHHE SHEpIruu NoToka. Pabora nmporankuBaHus U pacroyiaraeMasi padbota.
5. CkopocTh 3ByKa, MaKCHUMaJbHas U KPUTUYECKasi CKOPOCTH MOTOKA.

6. YcioBus nepexosia MOoTOKa M3 I03BYKOBOTO T€UEHUs B cBepX3BykoBoe. Coruio u 1uddyzop.
7

Cratnueckue mnapaMeTpbl U MapameTpbl TOpMOKeHHsA. COOTHOIIEHHE MEXAY CTaTU4eCKUMU
napaMeTpamu U rnapameTpaMu TOPMOKEHUS

8. CoOoTHOIICHHE MEXIy CTaTUYCCKHMH TapaMeTpaMy M MapameTpamMu TopMokeHus. Kpurnueckoe
OTHOIIICHUE JAaBJICHUIL.

9. Ucteuenue u3 conen. McteueHue U3 CyKUBAIOLIUXCS COMET.
10. Ucreuenne u3 conein. Mcreuenune u3 coruia JlaBamns.

11. ipoccenupoBanue ra3oB u mapoB. Dddext Jxoynsi- Tomncona. Temneparypa nasepcun. Kpusas
WHBEPCHH.

12. kel komopeccopoB. LUk oqHOCTyIEHYaTOro KOMIpeccopa.

13. [Hukibl koMipeccopoB. LMK MHOTOCTYIEHYATOr0 KOMIIpeccopa.

14. Hukn 1.B.C. ¢ nonBoaom TemiaoTsl npu V=const.

15. Hukn [1.B.C. ¢ nonBoaoM Termnotel npu P=const.

16. [uxn [1.B.C. ¢ KkoMOMHHPOBAHHBIM TTOJIBOIOM TEILIOTHI.

17. Hukisl ra30TypOuHHBIX ycTaHOBOK. L{ukin I'TY ¢ n306apHBIM OABOIOM TETIOTHI
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18. Hukisl ra30TypOMHHBIX ycTaHOBOK. [k I'TY ¢ H30XOpHBIM MOABOIOM TETLIIOTHI.

19. PereneparuBusbie ukist ['TY.

20. ksl napocuinoBbix ycraHoBoK. Llukin Kapho.

21. Hukn Penkuna. KITJ[ nukna. Cxema napoCuioBOil yCTaHOBKH.

22. 1lyki napoCcuIOBON yCTAaHOBKH CO BTOPUUYHBIM IIEPETPEBOM Hapa.

23. Huxipl mapoTypOHMHHBIX YCTAaHOBOK. PereHepaTnBHbBIN ITUKIL.

24. Dxcepreruyeckuil ananus rukia [ITVY.

25. H¥MKIBI XOJOAMIBHBIX YCTAHOBOK. XOJOAMIBHBIA KOA(DMHUIIMEHT M XOJIOAOMPOU3BOIUTEILHOCTD.
[k BO3MyITHOM XONOAUIBHON YCTAHOBKH.

26. Cxema ¥ UK TapOKOMIIPECCUOHHOM XOJIOIUIBHON YCTAaHOBKH.

27. Ilapo»keKTOpHBIC U a0COPOIIMOHHBIE XOIOAMIBLHBIC MAIITHHEI.

28. OCHOBBI XUMHYECKOU TepMOoIuHaMUKH. TernoBoit 3pdexT xumudeckon peakiuu. 3akoH [ecca.
29. TennoBoii 3¢ deKT XuMHUECKON peakluu npH p- const U V-const. 3akon Kupxrodga.

30. Xumnueckuii noreHman. @u3ndeckuil CMBICI XMMHUYECKOI'0 ITOTESHIMAA.

8.5. Mertonnueckne MaTepuaJibl, ONpeAe/silOlINe NPOHeIypPbl OLEHUBAHUS 3HAHMI,
YMEHHUIi, HABBIKOB H (MJIH) ONbITA IEATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMUPOBAHMS
KOMIeTeH M
KoHTposib 3HAaHUH CTYIEHTOB MO AMCUUIUIMHE MPOBOAUTCS B YCTHOM M NHUCBMEHHOH Qopme,
IpeayCcMaTpUBaeT TEKYUIHMH M MPOMEKYTOUHBIH KOHTPOJIb. MeToasl KOHTPOJIA: - TecToBas (opma
KOHTPOJIS; - YCTHast opMa KOHTPOJS — ONPOC U OOIICHHE C ayIuTOPUEH O MOCTABICHHOM 3a/1aue B
YCTHOU (opMe; - pellieHre OMpeAeNiCHHBIX 3aJlaHui (3a/1a4) MO TeMe MPAKTHYECKOTO Marepuana B
KOHIIE MPAKTHYECKOTO 3aHATHUSA, B LIEJSIX 3(P(PEeKTUBHOCTH YCBOSIEMOCTH MaTepHajia Ha IpakTHKe. -

MOOUIPEHNE MHAUBHUIyaIbHBIX 33JJaHUil, B KOTOPHIX CTYAEHT MpopadoTall caMOCTOSTENbHO OOJBIIOE
KOJIMYECTBO JIOMOJHUTEIbHBIX HMCTOYHUKOB JIUTEpaTyphbl. Tekymuil KOHTPOJIb MpeaycMaTpUBaeT
YCTHYIO OpMY OMpoca CTYIEHTOB M MUCbMEHHBII SKCIPECC-OMPOC M0 OKOHYAHUIO U3YUEHUS KaxX 10
TEMBI.

9. Ilepeyenb y4yeOHOM JUTEPATYPBHI

1. Arybpuenko O. C. Texanueckasi TEpMOAMHAMHUKA U TEIIJIOMAacCOOOMEH [ DIIEKTPOHHBII
pecypc]: yuebnoe mocodue, - Opck: U3n-Bo Opckoro ryMaHUTapHO-TEXHOJIOTMYECKOTO HHCTUTYTA,
2011. -267 ¢. - Pexxum moctyma: https://lib.rucont.ru/efd/233740/info

2. CkaxkoB C. B. Texnuueckasi TepMOAMHAMHUKA [ DIEKTPOHHBINA pecypc]: Kypc JEKIUN A
CTYICHTOB-0aKalaBpOB 10 HarpasieHuo "Mertamnyprus" npoduis "Termodusnka, aBToMaTH3aMsA
Y HKOJIOTUS MpOoMbINUIeHHBIX nieuei"!, - Jluneuk: JII'TY, 2014. - 113 c. - Pexxum nocryna:
https://lib.rucont.ru/efd/336123/info

3. CrosnoB H. U., Cmupnos C. C., CmupHoBa A. B. TeopeTuueckrie 0CHOBBI TEIUIOTEXHUKU
(TexHHYecKast TEpPMOJJMHAMUKA M TEINIOMAacCOOOMEH) [ DNeKTpoHHBIH pecypc]: yueOHoe mocodue s
CTYICHTOB, 00y4aroIuxcs 1o HanpasieHuto noarorosku 270800.62 - CtpourenscTso, -
CraBpormonb: U3n-Bo CKDY, 2014. - 226 c. - Pexum noctyma: https://lib.rucont.ru/efd/304188/info

4. AmupxanoB Jl. I. OCHOBBI TEXHHUYECKOI TEPMOAMHAMHUKH [ DNIEKTPOHHBIN pecypc]: yueOHoe
nocobue A CTyACHTOB BceX (opM 00yueHHsSI MEXaHHUECKUX CIIEIMATbHOCTEH, N3yUYalonx

mucuuiuinHy « Texnuueckas TepMmoauHamukay, - Kazans: KI'TVY, 2006. - 192 ¢. - Pexxum noctyna:
https://lib.rucont.ru/efd/229710/info

10. Ilepeyenn pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTn UHTepHeT
1. http://elib.udsau.ru/ - 6GubnHroTEKa HNEKTPOHHBIX Y4eOHBIX MocoOuit Yamyprckoro [AY
2. http://portal.udsau.ru - Uateprer-nopran Yamyprckoro ['AY
3. http://ebs.rgazu.ru - OBC AgriLib
4. http://portal-energo.ru/ - [Topran "DHeprosdpexkTuBHOCTH U SHEpPTrOCOEpEKeHHE"
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5. http://lib.rucont.ru - 3bC «PykoHT»
6. http://elibrary.ru/ - Hayunast snexrponnas 6ubamnoreka eLIBRARY.RU
7. https://e.lanbook.com - DbC «Jlanb»

11. MeTtoguyeckne ykazanus 00y4armuMcs 0 OCBOCHUIO M CHUILTAHBI (MOIYJIA)
[lepen m3yueHueM NUCHUUIUIMHBI CTYAEHTY HEOOXOAMMO O3HAKOMHUTHCS € pabouell mporpammoi
JTUCHUILTUHBL, U3YYUTh IEpPEUeHb PEKOMEHIyeMOM JTUTepaTypbl, IPUBEICHHON B paboueil mporpamme
TUCUMIUTUHBL. J{1s1 3¢ (deKTHBHOTO OCBOCHMS AMCLUUIUIMHBI PEKOMEHAYETCSl IMOCelaTh BCE BUIBI
3aHATUNA B COOTBETCTBUHU C PACIHCAHHWEM M BBIMOIHITH BCE JIOMAIHUE 3a/laHUsl B YCTaHOBJICHHbBIE
[perojaBaTesieM CpoKU. B ciydae mporycka 3aHsATH MO yBaXUTEIbHBIM IMPUYMHAM, HEOOXOIUMO
MOJTyYUTh y MIPEToiaBaTelis HHANBUYalbHOE 3aJjaHKe 10 MpoiylieHHol Teme. [lomyuenHbie 3HaHUS
U YMEHHS B IPOLECCE OCBOCHUS IUCHUIUIMHBI CTYACHTY PEKOMEHIYETCs] MPUMEHSTH JJIs pelIeHUs
3a1ad, He o00s3aTeNbHO CBA3aHHBIX C MPOTpaMMON JTUCHUIUIMHBI. BrageHue KoMIeTEHIUSIMHU
JTUCHUILTMHBL B TIOJTHOM Mepe OyleT moaTBepKaaTbes BamyM yMeHneM CTaBUTh KOHKPETHBIE 3a]1auH,
BBISIBJISITH CYIIECTBYIOLIUE MPOOJIEMBI, pellaTh UX U MPUHUMATh Ha OCHOBE MOJyUYEHHBIX PE3yIbTaTOB
onTuMaibHble pemieHusa. OCHOBHBIMM BHAAMM YYEOHBIX 3aHATHH A1 CTYACHTOB IO Yy4ueOHOMH
TUCHUIUIMHE  SABISIOTCA: 3aHATUS JIGKIMOHHOTO THMA, 3aHSATHS CEMHUHApCKOro TUIMA U
caMocCTosITelIbHas paboTa CTyAEHTOB.

Dopmbl pabOTHI

Metoauueckue yKa3aHus A5 00ydaronMxcs

JIeKIIMOHHEBIE 3aHATUS

Pabora Ha neKkuuu ABISETCS OYEHb BaKHBIM BUJIOM JESITEILHOCTH TS
W3yYeHUs AUCUUILIUHBI, T.K. Ha JEKIUU MPOUCXOAUT HE TOJIBKO COOOIIECHHIE
HOBBIX 3HaHM, HO U CUCTeMaTH3alus U 00001eHe HAKOTUIEHHBIX 3HAaHUH,
dbopMupoBaHUE Ha UX OCHOBE UAECUHBIX B3MIIAI0B, YOSKACHUH,
MHUPOBO33pPEHUS, Pa3BUTHE MO3HABATENbHBIX U MPOGECCHOHATBHBIX
UHTEPECOB.

Kparkue 3anucu nexuuii (KOHCTIEKTUPOBAHKE) IOMOTAET YCBOUTH Marepuall.
Hanmcanue KoHCTIEKTa JIGKLIUH: KPATKO, CXEMaTUYHO, MTOCIIEI0BATEIbHO
(UKCHPOBATH OCHOBHBIE MOJIOKEHUS, BEIBOABI, (POPMYITHPOBKH, 0000IIECHNUS;
1IoMeuaTh Ba)KHbIE MBICIIH, BBIJICJIATH KITIOYEBBIE CIIOBA, TEPMUHBL. KOHCTIEKT
JydIle MOopa3IeNaTh Ha MyHKTHI, naparpadsl, cCOOI0aas KPaCHYIO CTPOKY.
[IpuHIMNIaNBHBIE MECTa, ONpeAeNeHHs, (POPMYIIBI CIEAYET COPOBOXKIATH
3aMEUaHUSMH: «BaXKHO», «0CO00 BaXKHO», «XOPOIIIO 3aIIOMHUTEY U T.II.
[IpocnymuBanue 1 3aKMCh JEKIIMA MOXKHO MPOU3BOAUTH MPH MTOMOIIN
COBPEMEHHBIX YCTPOICTB (AUKTO(OH, HOyTOYK, HETOYK H T.II.).

Paboras HaJ KOHCTIEKTOM JIEKIIMA, BCETa CIeAyeT UCII0Ib30BaTh HE TOJILKO
y4eOHUK, HO U Ty JINTEPATypy, KOTOPYIO TOTOTHUTEIHLHO PEKOMEHI0Ba
JIEKTOP, B TOM YHCJI€ HOPMAaTHBHO-TIPABOBBIE aKThl COOTBETCTBYIOIIEH
HanpaiaeHHOCTHU. 1o pe3ynbraTram paboThl ¢ KOHCIIEKTOM JIEKIIUH CIEAYET
0003HauYUTh BOMPOCHI, TEPMUHBI, MaTepHall, KOTOPBI BBI3BIBAIOT TPYAHOCTH,
MTOMETUTh U TIOIBITATHCS HAUTH OTBET B PEKOMEHIyeMoU tuteparype. Eciau
CaMOCTOSITENILHO HE yIaeTcsl pa300paThbcsi B MaTepuase, He00X0IuMo
chopMyaupoBaTh BOMPOC U 3a7aTh MPENOAaBaTENI0 Ha KOHCYIbTALUY, Ha
3aHATUU CEMUHAPCKOTO TUIIA.

JIeKIIMOHHBII MaTepHa sBiseTcs: 0a30BbIM, C KOTOPOTO HEOOXOAMMO HAaYaTh
OCBOEHHE COOTBETCTBYIOIIETO Pa3Jiesa WIN TEMBI.

JlaGoparopHsie
3aHATHUSA

[Ipu noaroTOBKE K 3aHATUSM U BBITIOJIHEHUH 33/IaHUM CTYJIEHTaM CIeAyeT
HCII0JIb30BaTh JIMTEPATyPy U3 PEKOMEHIOBAHHOI'O CITUCKA, A TAKXKe
PYKOBOZACTBOBATHCS YKa3aHUAMH M PEKOMEHIALMSIMU IIPEeNogaBaTelis.
[Tepen xaxabIM 3aHATHEM CTYACHT U3y4YaeT IUIaH 3aHATHUS C TIEPEYHEM TEM U
BOMPOCOB, CIIMUCKOM JIUTEPATyphl U JOMAITHUM 33/1aHUEM 10 BHIHECEHHOMY
Ha 3aHSATUE MaTepuay.
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CryneHTy peKOMEHIYyEeTCs CIeIYIoNas CXeMa MOATOTOBKH K 3aHITHIO U
BBIITOJHEHHIO JOMAIITHUX 3aJaHMI:

- MpopadboTaTh KOHCTIEKT JIEKIIUN;

- IPOAHAIU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAHHYIO 10 U3y4aeMOMY
pazneny (MOIyIo);

- U3yYUTh PEIICHUS TUTIOBBIX 3a/1a4 (ITPH HATMYUHN);

- peLuTh 3a/laHHbIE JOMAITHUE 33]IaHNUS;

- TIpH 3aTPyAHEHUAX CHOPMYIUPOBATH BOMPOCHI K TIPETIOaBATEINO.

B KoHIIe Ka)X10T0 3aHATUS TUIIA CTYAEHTHI MOTYYAIOT «JIOMAITHEE 3aJaHUE
JUISL 3aKpEIUICHHS TPOMIEHHOT0 MaTepuaia. JloMalHue 3a1anus
HEOOXOMMO BBITIONHSTH K KOXKIOMY 3aHATHIO. CI0KHBIE BOIPOCHI MOKHO
BBIHECTH Ha 00CYXKJICHHE Ha 3aHATUU CEMUHAPCKOTO TUTIA WK Ha
WHJUBUTyaJIbHbIE KOHCYJIBTALIUU.

CamocTogreapHas
pabora

CamocrosTenbHas padoTa CTYIEHTOB SBJISIETCS COCTaBHON YaCThIO MX
yueOHOi1 paboThI ¥ UMEET 1IeIbI0 3aKPeIyICHHE U YIIIyOlIeHue MoTy4YeHHbBIX
3HaHUI, yMEHUI U HABBIKOB, IOUCK U MPHOOPETEHNE HOBBIX 3HAHUH.

CamocTosiTenpHas paboTa CTYICHTOB BKJIIOYAET B ceOsi OCBOCHHE
TEOPETUYECKOr0 MaTepraia Ha OCHOBE JIEKIIUI, PEKOMEHTyEMOMH
JUTEpaTypbl; HOATOTOBKY K 3aHSATUSIM CEMUHAPCKOTO TUIIA B
VHAMBHUIYyaJIbHOM U IPyHIoBOM pexkrme. COBETHI 110 CaMOCTOSITETbHOM
paboTe ¢ TOYKU 3pEHUS HUCITIOIb30BaHUS JTUTEPATYPhl, BPEMEHH, [ITyOUHBI
npopabOTKU TEMBI U JIp., @ TAK)KE KOHTPOIIb 32 ACSITEIbHOCTBIO CTYCHTa
OCYUIECTBIISIETCS BO BpEeMsl 3aHATHIA.

Llenpro npenonaBarens SBASETCA CTUMYJINPOBAHUE CAMOCTOATENIBHOTO,
yoIyOaEHHOTO U3yUYeHUs MaTepHalia Kypca, XOpoIlo CTPYKTypUPOBAHHOE,
MIOCJIEI0BATENIbHOE U3JI0KEHUE TEOPUH HA 3aHATHUSX JEKIIMOHHOIO TUIIA,
0TpabOTKa HAaBBIKOB PEUICHHUs 33/1a4 U CUCTEMHOI0 aHalln3a CUTyalui Ha
3aHATUSAX CEMUHAPCKOIO TUIIA, KOHTPOJIb 3HAHUM CTY/ICHTOB.

Ecnu camocTosiTeNnbHO HE yaanock pa3o0parkecs B MaTepuane,
chopMynupyiiTe BOmpockl 1 00paTuTech Ha TEKYIeH KOHCYIBTAlUU WK Ha
Oy KarIIIeH JICKITUH 32 TIOMOIIBIO K TTPETIOaBaTelNo.

[ToMuMO caMOCTOATENLHOTO U3YUYEHHS] MAaTepUaIOB IO TEMaM K
CaMOCTOSITENIbHON padoTe 00yJarOIIMXCsl OTHOCHTCS MOJATOTOBKA K
MPaKTUYECKUM 3aHATUSIM, 110 PE3yJabTaTaM KOTOPOI MpPECTaBIsAETCS OTYET
IPEToaBaTelio U MPOXOJUT coOeceI0BaHuE.

IIpu caMOCTOATENBHON TOATOTOBKE K IIPAKTUYECKOMY 3aHATHIO
oOyyaromuiics:

- OPraHU3yeT CBOIO JIEATEIbHOCTh B COOTBETCTBUU C METOJIMYECKUM
PYKOBOJICTBOM TIO BBITIOTHEHHIO MPAKTUIECKUX padoOT;

- u3y4aeT nH(HOPMAIMOHHBIE MaTEPHUAITBI;

- IOATOTABJIMBAET U OPOPMIIET MaTepHalibl MPAKTUYECKUX paboT B
COOTBETCTBUU C TPEOOBAHUSIMHU.

B pesynbrare BBITIOIHEHUS BHIIOB CAMOCTOSITEIBHOM pabOThI TPOUCXOIUT
(dopMHpOBaHUE KOMITETCHIINH, YKa3aHHBIX B paboueii MporpaMMsbI
JTUCITUATITUHBI (MOTYJIA).
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IIpakTnueckue DOopMBI OpraHu3aluy IPAKTUYECKUX 3aHATUN OIPEIEIIAIOTCS B

3aHATHS COOTBETCTBHUH CO CHEIUPUISCKUMHU 0COOCHHOCTSIMU yUEOHOM JTUCIUTUIMHBI
U nesiMu 00ydeHus. MiMu MoryT OBbITh: BBINIOJIHEHUE YIIPAXKHEHUH, peleHne
TUIOBBIX 33134, PEILICHUE CUTYallMOHHBIX 3a7a4, 3aHsATHsI 110
MOJIEIMPOBAHUIO PEAIbHBIX YCIOBUH, 1€JI0OBBIE UTPBI, UTPOBOE
IIPOEKTHPOBAHNE, UMUTALIMOHHBIE 3aHATHUS, BBIE3/IHBIC 3aHATHS B
OopraHu3anuu (IpeanpusITHs), 3aHATUA-KOHKYPCHI U T.4. [Ipu ycTHOM
BBICTYIUIEHUH 11O KOHTPOJIBHBIM BOIIPOCAM CEMHUHAPCKOI'0 3aHATHUS CTYAEHT
JIOJDKEH M3Jarath (He YMTaTh) MaTepHuail BHICTYIUICHHUS] CBOOOHO.
Heo0xonrMo KOHIIEHTPUPOBATh CBO€ BHUMAHUE HA TOM, YTO BBICTYIUICHUE
JIOJDKHO OBITH 00palleHo K ayAUTOPUH, a He K MPENoaBaTelo, T.K. 3TO
3HAYUMBIN acTeKT (POPMHUPYEMBIX KOMITETCHIINH.

ITo oxkOHUaHMM CEMUHAPCKOTO 3aHATHUS 00ydaroLIeMyCsl CleyeT IOBTOPUTh
BBIBOJIbI, TIOJIyYEHHBIE HA CEMUHAPE, POCIIEAUB JIOTUKY UX TOCTPOEHUS,
OTMETHB IOJIOKEHU, JISKalIUe B UX OCHOBE. J1J1s1 3T0ro o0yyarouemycs B
TEYECHNE CEMUHApa CJIeLyeT AesaTh NOMEeTKHU. boree Toro, B ciy4ae
HETOYHOCTEH M (WJIM) HEMOHUMAaHUS KaKoTro-JIM00 BOTPOCca MPOMICHHOTO
Marepuaia oOyJaromemMycs cieayeT 00paTuTbes K MPernojaBaTelIto 1is
HOJTY4EHUs] HEOOXOJUMOM KOHCY/IBTALMH U Pa3bsICHEHUSI BO3HUKILEH
CUTyalH.

[Tpu MOATOTOBKE K 3aHATHUAM CTYyACHTAM CJIEIyeT UCIOIb30BaTh JUTEPATyPy
13 PEKOMEHIOBAaHHOTO CIIMCKA, a TAK)KE PyKOBOJICTBOBATHCSA YKa3aHUSMU U
PEKOMEHIALMsMU NIPENoaBaTers.

[lepen xaxabIM 3aHATUEM CTYAEHT U3y4aeT IUIAH 3aHIATHUS C IEPEYHEM TEM U
BOIIPOCOB, CIIUCKOM JIMTEPATyphbl U JOMAITHUM 3a/1aHUEM 10 BHIHECEHHOMY
Ha 3aHATHE MaTepUaly.

CTyneHTy peKOMEHTyeTCs CIIeNyoIasl CXeMa OATOTOBKH K 3aHSTHIO H
BBITTOJTHEHHUIO IOMAIITHUX 33JaHHM:

- MPOpabOoTaTh KOHCIIEKT JICKITHIA;

- MPOAHATU3UPOBATH JIUTEPATYPY, PEKOMEHIOBAaHHYIO 110 H3y4aeMOMY
pasneny (MoayIwo);

- U3YYHTh PEIICHUS TUTIOBBIX 3a/1a4 (TP HAJTHYUN);

- peIIUTh 3aIlaHHbBIC IOMAITHUE 3a/IaHUS;

- IpU 3aTPyIHEHUSIX C(HOPMYTUPOBATH BOMPOCHI K MPEIOJaBATEIIIO.

B koOHIIE Ka)KI0TO0 3aHATHS CTYACHTHI MOJTYYAIOT «IOMAIITHEE 3aIaHue) JIJIs
3aKperuIeHHsI TPOHICHHOTO MaTepurana. JloManiaue 3aanus HeoOX0IMMO
BBITTOJTHATH K K&KAOMY 3aHATHIO. CII0)KHBIE BOIPOCH MOKHO BBIHECTH Ha
00CyXIIeHHE Ha 3aHITHUH WU Ha UHIWBUAYaIbHBIC KOHCYJIBTAIINH.

Onucanue BO3MOXKHOCTEH U3y4YeHHs TMCUUILTUHBI Junamvu ¢ OB3 u unBaanaamu
OOyyaromuMcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3[IOPOBBSl MPEAOCTABISIOTCS CHElHAIbHbIC
y4eOHUKH, y4eOHble MOcoOus M TUAAKTHYECKHE MaTepualbl, ClielualbHble TEXHUUECKHE CPelICTBa
o0y4yeHHs] KOJUIEKTMBHOTO W WHIUBUAYaJIbHOTO IOJIb30BAHUS, YCIYTU acCUCTeHTa (TIOMOIIHUKA),
OKa3bIBAIOIIETO  OOyYaromUMCS HEOOXOAMMYIO TEXHHYECKYI0 IOMOIb, a TaKke YyCIyru
CYPIOIEPEBOTYMKOB U TU(IOCYPAONEPEBOTUUKOB.

OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
MOKET ObITh OPraHU30BaHO COBMECTHO C JIPYTUMH 00y4arOIIMMUCS, a TaK K€ B OTAEIBHBIX TPYIINax.
OcBoeHHe IUCHMILTUHBI (MOAYNA) OOyYarolIMMHCS C OTPAaHUYEHHBIMHU BO3MOXHOCTSAMHU 370POBbS
OCYUIECTBIIIETCA C YYETOM OCOOEHHOCTEH MCUXO(PU3NYECKOTO Pa3BUTHS, WHINBUAYATbHbBIX
BO3MOXKHOCTEH U COCTOSTHUS 3710POBbSL.

B memnsx qocTynmHOCTH MOMy4YeHUs BBICIIIETO 00pa30BaHus 0 00pa30BaTeIbHOM MPOrpaMMe JIMIIAMHU C
OTPaHUYEHHBIMUA BO3MOXKHOCTSIMH 3/I0POBbSI IPU OCBOCHUH TUCIUTUIMHEI (MOJyJIs) 00eCTIednBaeTCsI:

1) ny1st U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 310POBBS IO 3PEHUIO:
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- IPUCYTCTBUE ACCHUCTEHTA, OKA3BIBAIOIINI CTYIEHTY HEOOXOAUMYIO TEXHHYECKYIO0 TIOMOIIb C y4ETOM
WHAVBUAYATBHBIX OCOOCHHOCTEH (TmoMoraeT 3aHsATh pabouee MecTo, MepEelBHUraThCsl, MPOYUTATh H
oopMHTH 3a/1aHNE, B TOM YHUCIIE, 3aMMCHIBAsI IO JUKTOBKY),

- THCBbMEHHBIE 3aJaHUsl, a TaKXKE MHCTPYKIHMH O TOpPSJIKE HUX BBIIOIHEHUS OQOPMIISIIOTCS
YBEJIMUYEHHBIM HIPU(TOM,

- cHenuaibHble YUYeOHUKH, YUCOHBIC MOCOOUS W TUIAKTUYECKHE MaTepHalibl (MMEIONIUe KpPYITHBIN
mpudT WK aynuodaitie),

- THIUMBHIYaJIbHOE paBHOMEPHOE ocBeleHue He Meree 300 ok,

- mpu HEOOXOAUMOCTHU CTYACHTY JIJsi BBIMOTHEHHUS 3a/JaHUs TPENOCTABISICTCS YBEITUYHMBAIOIICE
YCTPOUCTBO;

2) Uit NI ¢ OTPAaHUYEHHBIMHA BO3MOXKHOCTSIMH 3I0POBBS IO CITYXY:

- IPUCYTCTBHE aCCHUCTEHTA, OKA3bIBAIOLIUI CTY/IEHTY HEOOXOAUMYIO TEXHHUECKYIO TIOMOILb C y4ETOM
MHAUBUAYAIbHBIX OCOOCHHOCTEH (1momoraeT 3aHsATh pabouee MecTo, MepelBUraThbCs, MPOYUTATh U
oopMHTH 3a/1aHKE, B TOM YHUCIIE, 3aMIUCHIBAsI 1O/ AUKTOBKY),

- obecreunBaeTcs HaJIWYUE 3BYKOYCHIJIMBAIOUICH ammapaTypbl KOJUJIEKTUBHOTO TOJB30BaHUS, MPH
HEO0OXOUMOCTH oOyuaroremycs MIPEIOCTABISIETCS 3BYKOYCHJIUBAIOIIAs ammaparypa
WHAVNBUIYATHHOTO TIOTH30BAHHS,

- obecrieunBaeTcs HaJIeKaIMMK 3BYKOBBIMU CPECTBAMH BOCIIPOU3BEACHUS HH(OpMAIUY;

3) s M ¢ OTPAaHUYCHHBIMH  BO3MOXKHOCTSMHU  3[IOPOBBS, HUMEIONINX  HAPYIICHUS
OTIOPHO-/IBUTaTENILHOTO armapara (B TOM YHCJIE C TSDKEIBIMUA HAPYIICHUSIMH JIBUTATEIbHBIX (DyHKITUH
BEPXHUX KOHEUYHOCTEH MU OTCYTCTBHEM BEPXHUX KOHEUHOCTEH):

- MUChMEHHBIEC 3aJ]aHMs BBIMIOJHSIOTCS Ha KOMIIBIOTEPE CO CIELHAIU3UPOBAHHBIM MPOrPaMMHBIM
o0ecredyeHrneM I HaJUKTOBBIBAIOTCS] ACCUCTEHTY;

- 110 JKEJIaHHUI0 00YYaroIIerocs 3a/laHusl MOTYT BBITIOJIHATHCS B YCTHOU hopme.

12. Ilepeyenb MHPOPMAITMOHHBIX TEXHOJIOTHH
WHpopMamoHHbIe TEXHOJIOTMH PeaTH3aliy JUCHUIUINHBI BKIIOUAIOT

12.1 IIporpamMHoe oOecriedeHue
1. Omnepaunonnas cucrema: Microsoft Windows 10 Professional. Ilo moammcke mis y4yeOHOTO
nporecca. Ilocmennsis nocrynHas Bepcusi nmporpammbl. Astra Linux Common Edition. JloroBop
Nel73-I'K/19 or 12.11.2019 .
2. bazossrii makeT mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft Office Standard
2016. beccpounas munensus. JJoroBop Ne79-'K/16 ot 11.05.2016. Microsoft Office Standard 2013.
beccpounas mumensus. Jorosop Ne0313100010014000038-0010456-01 ot 11.08.2014. Microsoft
Office Standard 2013. beccpounas mumensus. Jlorosop Ne26 ot 19.12.2013. Microsoft Office
Professional Plus 2010. beccpounass mumensus. JloroBop Nel06-I'K or 21.11.2011. P7-Oduc.
Horosop Nel73-I'K/19 ot 12.11.2019 1.

12.2 CoBpeMeHHble mnpoeccHOHANbHBIE 0a3bl JaHHBIX M HHGOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI
1. MadopmanmroHHO-CIIpaBOYHAs cHcTeMa (CIpaBOYHO-TIpaBoBasi cucTema) «KOHCYTBTaHT TUTOCH.
Cormamenne Ne HKIT2016/JICB 003 ot 11.01.2016 s wucmonb30BaHUS B yYEOHBIX IIEIISAX
6eccpounoe. OOHOBISETCS pEryisipHO. JIMIEH3UsI Ha Bce KOMIBIOTEPHI, UCIONb3yeMble B y4yeOHOM
Ipouecce.
2. IIpodeccuonanbupie 6a3pl naHHbIX Ha Maargopme 1C: [lpeanpusitie ¢ JOCTYNHBIMU
koHpurypauusmu  (1C: ERP  Arponpomsiiennsiii komrmieke 2, 1C: ERP Duepreruka, 1C:
Byxrantepust monokosaBona, 1C: Byxrantepust ntunedadbpuku, 1C: Byxranrepus sneBaropa u

koMOuKopMmoBoro 3aBona, 1C: O6menurt, 1C: Pectopan. @pout-oduc). Jlunen3nonHsiit goroBop Ne
H8775 01 17.11.2020 .

13. MarepuajibHO-TEXHHYECKOE o0ecneyeHue TUCIUITHHBI(MOILYJIs)
MaTepHaHBHO-TCXHquCKOG 066CH€‘ICHI/IC JUCHUITIINHBI:
OcHaleHue ayaiuTopuid

32



1. YueOHast aymuTopusi Ui IPOBEACHUS 3aHSATHI JEKIIMOHHOTO U CEMUHAPCKOTO TUTIA, TPYTIOBBIX U
WHAVBUAYATbHBIX KOHCYIBTAlMN, TEKYIIETO KOHTPOJISI U MPOMEXKYTOYHOW aTTecTaluu. AyIuTOpHs,
YKOMIUICKTOBAaHHASl CHEIHAIM3HUPOBAHHON MEOENbI0 M TEXHHMYECKHMMH CpEICTBaMU OOydeHwus,
CITy>KaIlllUMU JIJIsl TIPEACTaBICHUS yueOHON MHPOpMAIIK OONBIION ayTUTOPHH

2. YueOHas ayIuTOpHs ISl IPOBEACHUS 3aHATUH JEKIIMOHHOTO U CEMHHAPCKOTO THUIIA, TPYTIOBBIX U
WHAVNBUAYAIbHBIX ~ KOHCYJBTAlUK, TEKYIIEr0o KOHTPOJS H  NPOMEXKYTOYHOH  aTTeCTaluu
(mpakTHYECKUX 3aHATHUI). AyIUTOPHS, YKOMIJIEKTOBaHHAs CIIEIMATM3UPOBAHHON MeOebIo

3. YuebHast ayquTopust AJis MPOBEICHUS 3aHATHI JEKIIMOHHOTO ¥ CEMUHAPCKOI0 TUIA, TPYNIOBBIX U
WHAVBUAYAIbHBIX  KOHCYJbTAlMH, TEKYyIIEro KOHTPOJS M  IPOMEXKYTOUHOM  aTTecTaluu
(JtabopaToOpHBIX  3aHATHH). AyIUTOpHS, YKOMIUIEKTOBAaHHAs CIEIUAIM3UPOBAHHON MeOenblo,
KOMITBIOTEpAaMH C HEOOXOIMMBIM MpOrpaMMHBIM oOecriedeHneM, BbIXxooM B «VHTepHET» U
KOpPIIOPaTUBHYIO CETh YHUBepcUuTeTa, JJaboparopHbie cTeHAbI

4. Ilomermenue mjsi caMoCTOSITeNIbHON paboThl.IlomerieHne OCHAIEHO KOMITBIOTEPHONW TEXHUKOH C
BO3MOXKHOCTBIO TMOJKIIOUEHUs K ceTu HHTepHeT u oOecriedeHHEeM [OCTyNa B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBLHYIO CPEY OpTraHU3AIIIH.

5. Ilomemienust 11 XpaHeHUs. U TPOYUIAKTUIECKOTO 00CTy )KUBaHUS y4eOHOTO 000PYIOBaHHS.
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