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PABOYAA NTPOI'PAMMA JTUCHUIIJIMHBI

Tepmoaunamuka
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Hampasnenne 15.03.02 Texnomormdeckue MamuHbBI u  obopymoBanue IIpodris
noAroToBKH "TexHoJI0rnyeckre MaluHbl 1 000pyaoBaHue"

Kpannpuxanus O0axaiaBp
®dopma o0yueHHs 3a04Hast
OO0mast TpyI0eMKOCTh 33ET
YacoB 1Mo yueOHOMY TUTaHy 108 Bunbl KOHTpOJIS HA Kypcax:
B TOM YHCIIE: 3a4eThl 3
ayJAUTOPHBIC 3aHATHS 10
caMoCTOsATebHas paboTa 94
4acoB Ha KOHTPOJIb 4

Pacnpez[e.ﬂelme YacoB JUCHUILIMHBI 0 KypcaM

Kypce 2 3
Hroro
Bun 3angarnit VII | PII | VIT | PIT

Jlexun 2 12 (2 |12 |4 4
IIpakTuyeckue 6 |6 |6 6
Wroro ayn. 2 (2 |8 (8 |10 |10
KonraktHast padora |2 |2 |8 |8 [10 |10
Cam. pabora 34134 160 |60 |94 |94
Yackl Ha KOHTPOJIb 4 (4 |4 4
Hrtoro 36 |36 |72 |72 108 | 108




Pa3paboTunk mporpaMMel:

0-p mexH. Hayk, npo. xageoput, [lomanos Anexceii Muxavinoguu

Pabouast nporpamMmMa JTUCIUIIIHHBL
TepmoauHamuka

paspabotana B coorBercTBuu ¢ ®I'OC BO:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa3oBaTeIbHbIN CTaHAAPT BBICIIEr0 0Opa3oBaHus 10 HAMPaBICHUIO NOATroToBKH 15.03.02
TEXHOJIOTMYECKUE MAIIIMHBI U OBOPY IOBAHMUE (ypoBens OakanaBpuata) (mpuka3 MunoOpHayku Poccuut oT
20.10.2015 r. Ne 1170)

COCTaBJICHA HA OCHOBAHUH yqe6Horo IJ1aHa:

Hampasienne 15.03.02 TexHomormueckne MamuHb 1 obopyaoBanne [Ipoduis noarotosky "TexHOTOrHUECKHE MAIINHEI 1
obopynoBanue"

YTBEPIKAEHHOTO yu€HbIM coBeTOM By3a oT 20.10.2020 mpoTtokom Ne 8.

Pabouas nporpamma onoOpeHa Ha 3aceaHHU Kadeapsl
MEXaHNKHU U aBTOMATH3AIIHA TEXHOJOTHYECKHX NMPOIECcCOB H MPOU3BOICTB

IIpoTokon meToandeckoro cosera yauepcutera ot 12.10.2020 r. Ne 6
Cpoxk aevictBus nporpammsr: 2021-2026 yu.r.
3aB. kadenpoit ka1, Gus.-mat. Hayk, Xymsikos [1.1O.



1. LIEJTA OCBOEHUS JUCHUILIAHBI (MOIY.JIS)

Lenu u 3a1a9 JUCIUIUIMHBI COCTOAT B ()OPMUPOBAHUHN Y O0YUAIOMINXCS OOMIMX MPEICTABICHHIN, 3SHAHUH 1 YMEHHH, HEOOXOANMBIX
P OMKCAHUH OOIIUX 3aKOHOMEPHOCTEH B COCTOSHUU M BOJIIOIMH MaKPOCKOIMMYECKUX CUCTEM B (DPU3HUKE, TEXHUKE, XUMHU,
Ouonoruu, COMONOTHH U JIP., B 3HAKOMCTBE C OCHOBHBIMH HAIIPaBICHUSAMH IPHIIOKEHHS 00IIeH TePMOANHAMUYECKOH TEOPHUH.

1.1 3agaun

N3y4eHye TeOPETHISCKIX OCHOB TEIUIOTEXHUKH, Kyla BXOAAT TaKHe Pa3lieslbl Kak TEXHUYECKask TSPMOAMHAMUKA, TCOPHS
TETIIOMAacCOOOMEHa M OCHOBHI TEIIIO(H3HUKH.

2. MECTO JUCHUILIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Lukn (pazzen) OIL: | F1.B

2.1 | TpeboBanus K npeABapUTeIbLHON OAT0TOBKe 00y4aroerocs:

2.1.1 | ConpoTuBieHNE MaTEPUAIOB

2.1.2 | ®usuka

2.1.3 | MarepuanoBeneHue

2.1.4 | Uudopmaruka

2.1.5 | Xumus

2.2 | AucuunjauHbl (MOAY/IU) U IPAKTUKH, /151 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIA) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 | I'mapo- 1 NHEBMONIPUBOL,

2.2.2 | Teopust MEXaHU3MOB U MaIlIMH

2.2.3 | Texnonoruueckas NpakTHKa

2.2.4 | TexHonorusi KOHCTPYKIIMOHHBIX MaTepHUaioB

2.2.5 [[ToaroToBKa K 3alIUTe U MPOIEAYPA 3AIIUTH BHITYCKHOH KBATH()UKAIMOHHON PadoTHI

2.2.6 | [IpegauriioMHast mpakTHKa

3. KOMOETEHIIMU OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIUIITAHBI
(MOIY.JIsT)

OlNK-1: cnocoBHOCTLIO K NPUOBPETEHNIO C 6ONbLUOK CTENEHbH CAMOCTOATENIbHOCTU HOBbLIX 3HAHUM C
Mcnonb3oBaHWeM COBpPEeMEeHHbIX o6pa3oBaTefibHbIX U UH(POPMALIMOHHBLIX TEXHONOIMM

MK-16: yMeHneMm npumMeHATb MeToAabl CTaHAAPTHbIX MUCNbITaHUX NO onpepeneHunio CbVI3VIKO-MexaHVI'~IeCKVIX
CBOMWCTB U TEXHOJIOFMYECKUX NoKasarenen UCNoJib3yeMbiX MmaTepuanoB U rOTOBbLIX usgenuu

B pe3ynbTaTe 0cBOEHUSI AUCUMIJIMHBI (MOAYJIS) 00y4alOUIUiics A0/KeH

3.1 (3HaTh:

3.1.1 | TumoBbIe METOAUKH pac4yeTa TCINIOTCXHUYCCKUX CUCTEM.

3.1.2 | TTopsinok pa3paboTKH METOAMKH PACUETOB TEIIOTEX-HUUECKOTO 000PYI0BaHUSI.

3.1.3 [ OcHOBHBIE 3aKOHBI TEINOMU3UKHA U TEPMOANHAMUKH.

3.1.4 | Bunbl TEXHOJIOTHIECKOTO 000PYIOBaHHUS.

3.1.5 [ Merozas! 06paboTKH 1 aHATH3a HCXOAHOH HH(POPMAIHH.

3.1.6 | TumoBBIe KOHCTPYKITHH M PEXKHUMBI pabOTHI pa3IMIHBIX BHIOB 000PYTOBAHUS.

3.1.7 | Cioco6bl MOIEPHHU3AIINU KOHCTPYKIMIA U METOJIOB BEJACHHUS TEXHOJIOTHYECKUX MPOIIECCOB.

3.1.8 | Bunsl mporuo3upoBanus pabounx napaMeTpoB 000-pyIOBaHHUS.

3.2 | YMeTh:

3.2.1 [ [IpuMeHSTH METOAMKHU pacyeTa TeII0(hH3NIECKUX TapaMeTpoB ¢ HCIOIb30BAHUEM COOTBETCTBYIOIIMX H3MEPEHHIH.

3.2.2 [ [IpoBOAUTH MPAKTUYECKUE PACUCTHI TEIUIOTEXHUUECKHUX TapaMeTPOB 000PYIOBAHHS.

3.2.3 | AmanTupoBaTh THIIOBYIO METOAMKY ITOJl KOHKPETHBIH BHI 000pYIOBaHUS

3.2.4 | Ucrionp30BaTh METOBI CTATUCTHYECKOI 00pabOTKN TaHHBIX.

3.2.5 | OnpenensTe ONTUMAIBHBIC pe-)KUMBI (PYHKIIMOHUPOBAHHS TEXHOJIOTHIECKOT0 000pYIOBaHHUS.

3.2.6 | OnpenensaTh e, 00beKThI, 00beMbl pabOT 110 COBEPIIICHCTBOBAHUIO 000PYIOBaHNUS.

3.2.7 | Onpenenats NpOrHO3HBIE IOKa3aTeNU pabOTHl 000PYIOBaHUS ITOCIIE MOIEPHU3AIIH.

3.3 | Bragern:

3.3.1 | Betbmpats uimm pa3pabaTsIBaTh COOTBETCTBYIOIIYIO METOIUKY U IIPOU3BOAUTE PACUCTHI TETIOTEXHUUECKUX CHCTEM

3.3.2 [ O6pabaTsIBaTh M AHATH3UPOBATE HCXOTHYIO HH(POPMAIIHIO TI0 KOHCTPYKIHSAM 1 PEKUMaM PabOTHl TEXHOIOTHIECKOTO
obopynoBaHus

3.3.3 [ Pa3pabaTsIBaTh IyTH COBEPIICHCTBOBAHMS TEXHOJIOTHIECKUX MAIIHH M 000PYIOBaHUSL

4. CTPYKTYPA U COJEPKAHUE JUCHOUILIAHBI (MOIYJIS)




Koxn HanmeHoBaHue pa3/ieJioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Pazgen 1. Beenenne
1.1 Beenenue. [IpenqmeT TerIOTEXHUKH. 2 1 OIIK-1IIK- | JI1.1 0
OCHOBHBIE NTOHSTHUS U ONPENEIECHUS 16 JI1.2J1
TepMoJuHaMuKu. TepMoauHaMudecKas 2.1
cucrema. /Jlex/ 2.2
1.2 TemnoeMKoCTh peabHbIX M UCATBHBIX 2 14 OIIK-1IIK- | JI1.1 0
razoB /Cp/ 16 JI1.2J1
2.1
2.2
Kon HaumeHoBaHue pa3iesioB U TeM /BU/ Cemectp | YacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHSA 3aHATASA/ / Kype IHH aTypa | pchl | paKT.
Pa3znest 2. OcHOBHBIE IOHSTHSA
TepmoanHamuki. IlepBblii 3aKkoH
TepMOANHAMUKH
2.1 ITepBblii 3aKOH TEPMOAMHAMUKH. 2 1 OIIK-1 IIK- | JI1.1 0
OHTanenus padodero temna. /JIex/ 16 JI1.2J1
2.1
2.2
2.2 Iousitre 00 suTpomnuu /Cp/ 2 20 [ OIK-1TIK-| JI1.1 0
16 JI1.2J1
2.1
2.2
Koz HanmeHoBaHue pa3/ieJioB H TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | HaTe | IIpumeuanue
3aHATHSA 3aHATASA/ / Kypce IHH aTypa | pchl | paKT.
Paznen 3. Bropoii 3akon
TepMOIUHAMHKH. AHAJIN3 MPOLECCOB U
LHHKJIO0B
3.1 [Iponecchl n3MEHEHUs! COCTOSHUS 3 1 OIIK-1 IIK- | JI1.1 0
HJeaNbHbIX ra3oB. OnpeneneHue 16 JI1.2J1
TEPMOJUHAMUYECKHX XapPAKTEPUCTUK 2.1
IIpoLEeCcCOB. AHAIN3 IONUTPOIHBIX 2.2
npoueccoB. Bropoii 3akoH
TepMoAnHaMHUKH. KpyroBeie mporeccs
(umxier) /Jlex/
32 TepMoAMHAMUYECKUN K.II.JI. IPSIMOTO 3 1 OIIK-1 IIK- | JIL.1 0
LUKJIA ¥ XOJIOAUIBHBIA KOAPPUITUCHT 16 JI1.2J1
obparHoro 1mkia /TIp/ 2.1
2.2
33 IMux Kapno /Cp/ 3 6 OIIK-1 IIK- | JIIL.1 0
16 JI1.2J1
2.1
122
Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Hacos | Komneren- | Jlutrep | Pecy | Uure | IIpumeuanue
3aHATHSA 3aHATUSA/ / Kype 1070 aTypa | pchl | paKT.
Paznen 4. C:kaTue rasos,
KOMIIPEeCCOPHBIE H TEMJIOBbIe MAIIMHBI
4.1 Cixatue razoB. TepmoauHamuueckue 3 1 OIIK-1 TIK- | JI1.1 0
OCHOBBI KOMIIPECCOPHBIX MAaIIHH. 16 JI1.271
Hzotepmuueckoe, aguabaTHoe U 2.1
TIOJIUTPOITHOE CXKATHE. 2.2
MHorocTyneHuaTsIii Kommpeccop /JIek/
4.2 I[UKITBI TOPITHEBBIX U Ta30TypOMHHBIX 3 12 OIIK-1IIK- | JIl1.1 0
nsurateneii /Cp/ 16 JI1.2J1
2.1
2.2
Kon HaumeHoBaHue pa3/ie0B U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATUSA/ / Kype MU aTypa | pchl | paKT.

Pa3nen 5. PeanbHble ra3sl. Boasinoi
nap. Pe:xuMbl HcTeYeHH.
IMapocusioBblie HUKIbI. Baaskublii
BO31YyX




5.1 ITapocusnoBbie HUKIIBI. XOJIOAUIBHBIE 3 1 OIIK-1 TIK- | JI1.1 0
MaruHel. BrnaxHsrit Bo3myx /I1p/ 16 JI1.2J1
2.1
22
5.2 Juarpamma « DHTAIBIIS — 3 16 OIIK-1 IIK- | JIIL.1 0
Biarocozaepxkanuey /Cp/ 16 J1.2J1
2.1
2.2
Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemecrp | Hacos | Komneren- | Jlutep | Pecy | Uure | IIpumeuanue
3aHATHS 3aHsaTHs/ / Kype M1 aTypa | pcbl | pakT.
Paznen 6. OcHOBHBIE NOHATHS U
3aKOHBI TEILUIONPOBOIHOCTH
6.1 OCHOBBI pacyeTa TeIUIONPOBOJIHOCTH B 3 1 OIIK-1 IIK- | JI1.1 0
KOHCTpYKIMX. TeraonpoBogHOCTh yepes 16 JI1.2J1
MHorocnoiable ctenku /I1p/ 2.1
2.2
6.2 ITyTu moBbIIEeHUS P PHEKTHBHOCTH 3 12 OIIK-1 ITIK- | JI1.1 0
terutonpoBoxHoctH /Cp/ 16 JI1.2J1
2.1
2.2
Kon HaunmeHoBaHue pa3/ie0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | Uurte | Ilpumeuanue
3aHATUSA 3aHATUsA/ / Kvypc 197074 aTypa | pChl | paKT.
Pazges 7. KonBeKTUBHBII Tenjioo0MeH
7.1 TermooOMeH Ipy NOIEPEYHOM OMBIBAaHUHT 3 1 OIIK-1IIK- | JIl1.1 0
OIIMHOYHOM TpyOb! 1 myuka Tpyo /I1p/ 16 JI1.2J1
2.1
2.2
7.2 Term1000MeH Npy KUTICHUHU U 3 10 OIIK-1 TIK- | JI1.1 0
koHaeHcanuu /Cp/ 16 JI1.2J1
2.1
2.2
Kon HaumeHoBaHue pa3/ies1oB U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M aTypa | pcbl | pakT.
Paznen 8. Jlyuucrnlii Tenjioo6MeH.
3amuTHBIE IKPAHBI
8.1 3aKOHBI JIYIHCTOTO TEIIIO00OMEHA. 3 1 OIIK-1ITIK- | JI1.1 0
Term1000MeH U3ITydeHHEM B TTPO3PATHOI 16 JI1.2J1
cpene. 3amuTHBIE 3KpaHbL. M3mydeHue 2.1
ra3oB ¥ mapoB. CII0KHBII J12.2
terutooomeH /I1p/
Kon HaumeHoBaHue pa3/esioB U TeM /BU] Cemectp | YHacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHS/ / Kype M aTypa | pcbl | pakT.
Paznen 9. Tenjioo00MeHHbIE anNapaThl.
TonmBo U 0CHOBBI TOPEHMSI.
KotenbHble ycTAHOBKH
9.1 TepMudeckoe CONpOTUBIICHUE. 3 1 OIIK-1 TIK- | JI1.1 0
Koadduuuent temnonepeaayun. TemnoBas 16 JI1.2J1
m3ossiius. OCHOBBI pacuera 2.1
TETI00OMEHHBIX anmaparoB. TOIUINBO U 2.2
OCHOBBI TEOPUH TOPEHUSL.
Temiorenepupyrouiie ycTponcTsa,
XOJIOIMIIBHAS M KpHoTeHHas TexHuka /I1p/
9.2 OcHoBbI 3HEprocOepeskenus /Cp/ 3 4 OIIK-1 TIK- | JI1.1 0
16 JI1.2J1
2.1
2.2

4.1 Odpa3zoBaTeibHbIE TEXHOJIOTHH

IIpoekTHas paborta

JlenoBble Urpsl

Komanmnas pabora

5. ®OH/1 OHEHOYHBIX CPEACTB

5.1. KoHTpoJbHBbIE BONMPOCHI H 3aJaHHS

1. TCpMO,I[I/IHaMI/IKa - HayKa O 3aKOHOMCPHOCTAX MPCBPAICHUA DHCPTHH. TepMOZ[I/IHaMI/I‘{CCKI/Iﬁ MCTOM.




. PaGouee Teno. Kakue BemecTBa HCTIONB3YIOTCS B KaUeCTBE PabOYMX TE U IOYEMY.

. neanbHble U pealibHbIE ra3bl.

. OCHOBHBIE MTapaMeTpPhI COCTOSIHUS padodero Tena. OnpeaeneHus U eUHULIEI H3MEPEHUSL.

. TepmoannaMuyeckas cucreMa. TepMoguHaMHUUECKUN TIpoIiecc.

. 3akoH uaeanpHoro rasa (boitna-Mapuorra, ['eii-JTtoccaka, lapmns, ABaraapo).

. YpaBHEHME COCTOSHUSA UI€aIbHOIO ra3za. GU3NYECKNil CMBICI ra30BOH MOCTOSHHOM.

. IlonsTie o ra3oBoii cMecu. OTiaHYHe B CIOC00aX 3aaHUS Ta30BOM CMECH OT OXHOPOIHBIX T'a30B.

. [Tapumansaoe qaBienHue. OnpeaeneHne MapuuaIbHOro AaBiIeHus. MacCOBBIH M 00BEMHBIA COCTAaB CMECH.

10. Yro Takoe Tema0EMKOCTh, €€ BUJIbI, €IMHHULIBI U3MEPEHUS, COOTHOILICHHS.

11. I3oxopHas u u300apHas TeIIoéMKOCTb. Y paBHeHHEe Maiiepa.

12. OT kakux napamMeTpoB U KaK 3aBUCUT TEIUIOEMKOCTb. I10CTOsIHHASA TENIOEMKOCTb.

13. Ilepemennas TemioémMkocTh. Koraa B pacyerax mojb3yroTcs HEPEMEHHON TETII0EMKOCTBIO.

14. CpenHee 1 UCTHHHOE 3HaUEHME TEIIOEMKOCTH. OnpeieeHne KOIMYecTBa TEIIOTHI.

15. Yto Takoe BHyTpeHH: SHEprist. Kak onpenemnsercs "3MEHEHNE BHYTPEHHEH SHEPT U HACAIFHOTO U PEabHOTO rasa.

16. Tepmogunamuaeckast pabota. Onpenenerue paboTHI B IIponeccax npH moMomu P,V - muarpamMMsl.

17. IlpuBectu (GOpMYITUPOBKY IIEPBOTO 3aKOHA TepMOAUHAMUKH. OOBSICHUTH CMBICT aHATUTUYIECKOTO BEIPAYKCHHUS STOTO 3aKOHA.
18. Onranenust. @U3MYECKUH CMBICI M YUCIEHHOE 3HAUEHUE.

19. O6patumsle 1 HeOOpaTHMBIE Iponecchl. [IpsiMble 1 0OpaTHBIE, paBHOBECHBIE H HEPABHOBECHEIE.

20. Omucath U30XOPHBIH MpoIiece UIeabHOTO Ta3a, cAeNaTh ero aHaiu3. JluarpaMMbl H30XOPHOTO TIpoLiecca.

21. Onucats H300apHBII poLiece MIeaTIbHOTO Ta3a, CIeNIaTh ero ananu3. JluarpaMmel n300apHOTO Iporecca.

22. Onmcats H30TePMHUCSCKHH MPOIIECC HACATFHOTO T'a3a, CAEIaTh ero aHaIu3. J{narpaMMbl H30TEPMUYECKOTO ITPOIIecca.

23. Onucatp aano0OaTHBIH MpoIece UIeAIbHOTO Ta3a, CleNIaTh ero aHaiu3. JluarpaMMbl aquo0aTHOTO mpoliecca.

24. Onucath NOJMUTPOMIHBIH Mpoliece UIeaIbHOTO Ta3a, cleslaTh ero aHaiau3. JluarpaMMbl MOJUTPOIIHOTO IpoLecca.

25. Omucath KpyroBbie Tiporiecchl. M300pa3uTh B Auarpammax.

26. [IpoBecTr aHATTN3 KPYyroBOTO TepMOrHaMU4YecKoro npomnecca. Tepmudeckuii KIT/I u XxomoqunsHbIH K03 QUITHEHT.

27. Onucatp npsimoit 1iuki Kapuo u cnenath ananus tepmudeckoro KIT/T mukna.

28. Omucath 00paTHBII UK KapHo u caenath aHaau3 XOJ0JHIBHOTO Kod(hQUIMEHTA.

29. CynHoCTh BTOPOTO 3aKOHA TEPMOJMHAMUKHI H €T0 OCHOBHEIC (DOPMYITHPOBKH.

30. Kakast pyHKIMS Ha3bIBa€TCS SHTPONHUEH U ee Ha3HAUYEHHE.

31. Ha3znaueHue U MpUHIUT pa0OThI KOMITpECCOpa.

32. Teopernueckas HHANKATOPHAs AHarpaMMa MOPIIHEBOTo Komiipeccopa. E€ dpusudaeckuii cMbIc.

33. N3oTepMHIUYECKHiA TIPOIIECC CXKATHA B KoMIipeccope. PaboTa ckaTusl U TEIIoTa, BBIIEISBIIASCS B IPOIIECCE CKATHSL.

34. AnuaGaTHBlii polecc cKaTus B KoMipeccope. PaboTa cikaTHsl U TEIUI0Ta, BBIACISBIIASCS B IPOLIECCE CHKATHSL.

35. IonuTpomHKIA poLece cxKaThsl B KoMnpeccope. PaboTa cixaTus U TEIUIOTa, BRIICISBIIASACS B IPOLIECCE CKATHSL.

36. MeTox cpaBHEHHS IpoIiecca CXKaTHs B OTHOCTYIICHYaTOM Komrpeccope. [IpenMymmecTBo 1 HeToOCTaTKU MPOIIECCOB CKATHSL.
37. MHorocTyneH4aTsIil komipeccop. M3o0pakeHne mporecca CxkaTus B JHarpaMMax, IPEUMYIIECTBO H HEJOCTATKH.

38. Knaccudukanus 1 npuHIMI ASHCTBUS ABUraTeIeil BHyTPEHHETO CTOPaHHUSI.

39. U3o6pa3uth B quarpamme P,V u T,s- u nath onucanue mukina JIBC ¢ moaBoaoM TemioTsl npu V=const.

40. N3o6pasuth B quarpamme P,V u T,s- u gats onucanue nukia JIBC ¢ momBomoM TermoTs! Ipu P=const.

41. 3o6pasuts B quarpamme P,V u T,s - u gath onucanue nukia IBC co cMelmanHbIM OABOIOM TEIIOTHI.

42. Meton cpaBuenus JIBC.

43. TpunnumuansHas cxema ['TY. M300pa3uts muki B tuarpamMmax P,V - T,s v gaTh OmMUcaHue MporeccoB, mpoTekaromux B ['TY.
44. YpaBHEHHE COCTOSIHUSI PEANBHOTO T'a3a U €r0 UCCIIeI0BaHuUE.

45. BoasgHo# map - kak pabouee Tej10 U TerioHocutens. OnpeneneHue U 0003HaueHNe pa3sHOBUAHOCTE BOASHOTO mapa.

46. YpaBHEHHE BOISHOTO I1apa M €ro UCIIOJIh30BaHUE MTPH IMPAKTHUECKHUX PAcUeTax.

47. 1300pa3uTh 1 ONMUCATh IPOLIECCHl HArpeBa BOJBI 10 TOUKH KHUIIEHHS, TapooOpa3oBaHue U meperpes mapa B P,V - quarpamme.
48. N300pa3uTh 1 OMUCATh MIPOLIECCHI HArpeBa BOBI 10 TOUKU KHIIEHHs, TapooOpa3oBaHue U meperpes napa B T,S - quarpamme.
49. Onwmcatb MOCTPOCHUE 1,S - TUATPaMMBI BOISIHOTO mapa. OXapakTepH3yldTe ee OCHOBHBIC JIMHIH M 00JIaCTH.

50. OOBscHHTE, 32 CUET YEeTO YBEININBACTCS KHHETHIECKast SHEPTHS CTPYH U CKOPOCTh HCTEUCHHS U3 CY)KHBAIOMIETOCS COTUIA.
51. dns uero npumMeHsieTcs comulo Jlapains u npuBeauTe METOJUKY pacyeTa CKOPOCTH UCTEUEHUS BOJSHOIO 1apa u3 comwia JlaBans.
52. Yro Taxkoe ApoccenupoBaHue. Y paBHEHHE Mpollecca IPOCCEeTUPOBAHUSI.

53. Dddexr Txoynsa-Tomcona. [IpumMeHeHHE APOCCENUPOBAHHS B TEXHUKE.

54. YcTpoHCTBO M MPUHIIMII JEHCTBHSI MapoCriIoBoi ycraHoBKHU. Lk Penkuna.

55. Cnoco06s! nioBbitenus KIT/] mukna Penkuna.

56. IIpomexxyrouHslil ieperpes napa. [IpuurHbI IPOMEKYTOUHOT'O MEperpena napa.

57. PereHepaTUBHBII LUK IAPOCUIIOBOM YCTAHOBKHU.

58. Terno¢uKanMOHHBIHA UK TAPOCHIOBOH YCTAaHOBKH.

59. ITapo-kommnpeccopHas XOJIOAUIbHAS MaIlIUHA.

60. AGCOpOIOHHAS XOJIOIMIbHAS MAITHHA.

61. BnaxHsIit Bo3ayX. AGCOIIIOTHAS M OTHOCHTEIIBHAS BIAKHOCTH BO3AYyXa.

62. BnarocozepaaHue BIaXXHOTO Bo3ayxa. OOBSICHUTE MPOIIECC HarpeBa BIaXKHOTO BO3AyXa U CyIIKH MaTepuana B I,d - quarpamme
BJI&)KHOT'O BO31yXa.

O 00 3N L b WIN

5.2. Tembl nuCbMEHHBIX PadoT

He npemxycmotpeHo

5.3. ®oH/ OLIEHOYHBIX CPECTB




q)OHI[ OLCHOYHBIX CPEACTB NPEAHAZHAYUCH [JIA BbIABJICHUA YPOBHA C(i)OpMHpOBaHHOCTI/I KOMHeTeHLlI/Iﬁ 10 JUCILUILINHE. CDOHH
OIICHOYHBIX CPEICTB, COCTOSIIMHI U3 MAaTEePUAJIOB IJId TCKYLICTO KOHTPOJIA U NPOBEACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTaln
06yqa}0umx0ﬂ, CHUCTEMY OLICHUBAHUSA PC3YIIbTATOB l'lpOMe)KyTO‘IHOf/’I ATTCCTAllUM U KPUTCPHUU BBICTABJICHWSA OLCHOK IIPCACTABJICH B

VYMK IMCHMIIIIAHEI.

5.4. IlepeyeHb BHI0B OLICHOYHBIX CPEICTB

KomriekcHrie JOMaIIHUEC 3a1aHus, TCCTUPOBAHUCE.

6. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHast TUTEpaTypa

ABTOPBI, COCTaBUTEIIN

3arnaBue WsnaTenbcTBO, TOI

JI1.1 [KpyrmosT. A, TennorexHuka Cankr-IlerepOypr: Jlans,
Bynrakosa P. 1., 2012,http://e.lanbook.com/boo
Kpyrnosa E. C. ks/element.php?

pll_cid=25&pll_id=3900

JI1.2 | Kymunos U. B., TeopeTnueckre OCHOBHI TEINIOTEXHUKHU: yIeOHOE TTocooue Camapa: Camapckuii
Credanrok E. B. rOCy/IapCTBEHHBIH

APXUTEKTYPHO-CTPOUTEIBHBIN
YHHUBEPCHUTET,

2013, http://biblioclub.ru/index.
php?page=book&id=256110

6.1.2. JlonosinuTeIbHAS JIUTEPATYpa

ABTOpBI, COCTaBUTENN 3arnaBue WznarenscTBO, oA
JI2.1 | Amupxanos JI. T'. Teruonepenaua: yaebHOe mocooue Kazanb: KazaHnckuii Hay4HO-
HCCIIeI0BATENIbCKUNA
TEXHOJIOTUYECKHI
yausepcuret (KHUTY),

2008, http://biblioclub.ru/index.
php?page=book&id=258943

JI2.2 | Huxurtun B. A. Jlexnyu 10 TEMIOTEXHUKE: KOHCIEKT JIEKIUN: KypC JIEKIUi Openbypr: OpeHOyprexuit

rocyJapCTBEHHbBIN
YHHUBEPCHUTET,

201 1,http://biblioclub.ru/index.
php?page=book&id=259242

6.3.1 IlepeyeHb MPOrpaMMHOro odecnedeHnst

6.3.1.1 [ Microsoft Visual Studio 2015

6.3.1.2 | Windows 7

6.3.1.3 | Windows 10

6.3.1.4 | Microsoft Office 2016 (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Infopath)

6.3.1.5 | Google Chrome

6.3.1.6 | Mazilla Firefox

6.3.1.7 | Adobe Flash Player

6.3.2 IlepeyeHb UHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | KoHcynbTaHT-TUTIOC

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JUCIUITJIMHBI (MOAY JIST)

Ayn. Ne Haznauenue

OcHaneHue

JlaGoparopus Ooorarienue
MOJIC3HBIX UCKOTAEMBIX
[IpoBenenne  mpakTHYECKHX U
1a00pPaTOPHBIX pabor o
JUCIIATUTHHE OoorarieHnue
TMTOJIE3HBIX MCKOTIAEMBIX

108

KoHIleHTpalMOHHBIIT ~ CTON,  KOHLEHTPATOp  LEHTPOOEXKHBIH,  MalInHa
nabopaTopHasl OTCaJO4YHasi, Cernaparop 3 JICKTPOMarHWTHbIA. KowmmbioTep
JlabopaTopHast MeOerb, MOIKa ¢ TOJKITIOYEHIEM K BOJIOIIPOBOY.
Kommbrotepsr, mabopaTopHoe 000pyIOBaHHE IO PYAOHOATOTOBKE U
000rameHuIo




220, 225,226, |(BBIIONHEHHS KYypCOBBIX padoT),
227,228,300, |TpynmoBbIX U  HHIWBUIYAJIbHBIX
301, 303, 317, | KOHCYNbTalUH, TEKYILETo

VYueOHas AyIUTOPHS JUTS
JlexnioHHass | mpoBeeHus 3aHATHI
ayIUTOpHsT  |JIGKLIMOHHOTO W CEMHHAapCKOTO
(206 HULI, |[Ttuma, KypcoBOro MpPOEKTUPOBAHHUS

Yuebuble MecTa, 00OpyIOBaHHBIE OJOYHONW MEOENbI0 C PACHOJIOKEHUEM
amdurearpoMm. Pabouee MecTo mpenogaBaTens B COCTaBE CTON, CTYN, TymOa,
TpuOyHKa, KOMIBIOTEp IpernojaBaTels, JOMOJTHUTEIFHOE  YCTPOWCTBO
OTOOpakeHMs: WHTEpPAKTHBHAs JOCKa C TpoekTopoMm Wi HacteHHas JKK-
MaHeNb WM MapKepHas J0CKa C IPOSKTOPOM M CCHCOPHBIM JaTYHKOM.
IIpoektop W MOTOpPH30BaHHBEINA 5KpaH. [10TONOYHBIE MOBOPOTHBIE KaMephl.

423,424) KOHIDOTE WM IpOMEKYTOWHOR JokymeHnT-kamepa.  3BykoBas ~ cucrema.  I[InaHIIETHBIE ~ KOMIIBIOTED.
B

dnumnyapr.

aTTCCTalluu.

8. METOJMYECKHUE YKA3AHMUA JJIA OBYYAIOIINXCA 110 OCBOEHUIO JUCIHTUIIJIMHBI (MOAY JISA)

Meroaudeckue yka3zaHus I 00yJaIOIIUXCs IO OCBOCHHIO TUCIUTUTHHEI

1. zygenne pabouei mporpaMMBbl TUCIUTIIHHEL

2. TlocerieHre ¥ KOHCIIEKTUPOBAHUE JICKIUI.

3. Obs3arenbHas MOATOTOBKA K MPAKTUYECKUM 3aHITHSM.

4. V3yueHne OCHOBHOMU U JONIOJHUTENBHOM JIUTEPATYphl, UHTEPHET-UCTOYHUKOB.
5. BeImoTHEHNE BCEX BHIOB CAMOCTOSTEIHHOM paboThL.

DddexTrBHOE OCBOCHUE NUCIHUILUIMHBI IPEATIONAraeT PerysipHOe MOCEIICHHE BCEX BUIOB ayJUTOPHBIX 3aHATHH, BBIIOIHEHHE
TUTAaHA CAMOCTOSTEIBEHOH paboTHl B TOJTHOM 00BEMe M IIPOXOKIACHHE aTTeCTallii B COOTBETCTBHH C KaJICHIAPHBIM YIeOHBIM
rpauKOM.

CryaeHTy peKOMEH/1yeTCsl O3HAKOMHUTBCS CO CIIMCKOM OCHOBHOI! M JIOTIOJIHUTEJILHON JTuTepaTypbl. JlocTyn Kk HHpOpMaMOHHBIM
pecypcam OuOIHOTEKH U HHOOPMAMOHHO-CIIPABOYHBIM cHcTeMaM ceTd "MHTepHeT" opraHn3oBaH B YNTAIEHOM 3alie OMONIHOTEKH
co craroHapHbIX [I9BM, m6o ¢ mranoro [I9BM (HoyrOyka, IITaHIIETHOTO KOMITBIOTEPA FITH HHOTO MOOMIIBHOTO YCTPOICTRA)
HOCPECTBOM OECIIPOBOHOIO JOCTYIA MPY AKTUBALMK MHIMBUAYaJIbHOI yUeTHOH 3amucy.

[Tosp30BaHME MHPOPMALIMOHHBIME PECYPCaMH PACHIMPSET BO3MOXKHOCTH OCBOGHHSI TEOPETUUECKOI0 KypCa, BBIITOIHEHUS
CaMOCTOSTEIILHON pabOTHI.

3aaHus 1 METOIMYCCKHE YKAa3aHHS K BBITIOJIHCHUIO IPAKTHYCCKUX 3aHITHI COCTABICHBI B COOTBETCTBHH C paboUeil mporpaMMoit
nuciuruinael "Tepmonunamuka” u npeactasiensl B Y MK quctuminHe.

IIpakTHueckne 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHUE ACHCTBHUI, 00CyXIeHNe IPo0IeM TI0 OCHOBHBEIM pa3JiesiaM Kypca 1
HaTpaBJIeHbl Ha YrIyOIeHHe U3YIEeHHOTO TEOPETHUECKOTO MaTepraia U Ha MpuoOpeTeHHe YMEHUI U HABBIKOB.

ITpu moAroTOBKE K MPaKTUYECKUM 3aHATHAM HCIONB3YIOTCS METOANYECKIE YKa3aHUs, B KOTOPBIX OMUCAHBI COICPKAHME U METOIBI
WX TIPOBENICHNSI, YCIIOBHS BBITOTHEHNUS, C(OOPMYITHPOBAHEI BOIPOCHI K Pe3yJIbTaTaM BBHITIOJTHEHUS 3aTaHHH.

3aaHus 1 METOMYCCKHE YKa3aHHs K BBITIOJIHCHHUIO KOHTPOJIBHBIX pabOT COCTABIICHBI B COOTBETCTBUH ¢ paboyeil mporpaMmoit
nuciuruinael "Tepmonunamuka" B YMK nuctuminHe.

MeTtoanyeckre peKOMEHJANN K OPTaHU3allMU U BHIIOJTHEHHUIO CAMOCTOSTEIHHOIN paboThl COCTABIEHBI B COOTBETCTBUU C paboyeit
nporpamMmoit quctumineel "TepmoauHamuka" u npencrasiiedsl B Y MK qUCHMITITHHBL.

CamocrosTensHas padoTa CTYCHTOB BKJIIOYAaET OCBOCHHE TEOPETHUECKOTO MaTepraa, IOATOTOBKY K BEIITOTHEHHIO 3aJaHAH
MPaKTUYECKUX 3aHATHH, ¥ TOATOTOBKY K 3a4ETy.

MeTtoandeckre peKOMEHIANH IO OpTaHU3aIlii 00pPa30BaTEIBLHOTO MPoIecca A 00Y4SHUsT HHBAJIHIOB U JIUI] C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3I0POBBSI

IIpu HEOOXOIUMOCTH TPOTpaMMa TUCHUTUIMHBI MOXKET OBITh aIallTHPOBAHA ISl MHKITIO3UBHOTO OOYIEHHUSI HHBAJIHIOB U JIUI] C
OTpPaHUYECHHBIMH BO3MOXKHOCTSIMHU 370POBBS ¢ YIETOM OCOOCHHOCTEH MX MCUXO(PHU3MUECKOT0 Pa3BUTHUS, HHANBUAYATBHBIX
BO3MOXXHOCTEH ¥ HEOOXOIUMBIX CHCIIHANTBHBIX YCIOBUHA UX 00yIeHUsI.

[Ipu HaMM4MU B TPYIIE CTYASHTOB C OTPaHUYEHHBIMHI BO3MOXXHOCTSIMH 30POBBS BO3MOYKHO MCIIONIb30BATh a/IalITHBHEIC
TEXHOJIOTHH.

JIJIs CTYICHTOB C OTpaHUYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX NUAAKTUICCKUX MaTepUATIOB (KapTOYKH, PUCYHKH, MMCHbMEHHOE OMTUCAHNE, CXEMBI U T.I1.) KaK
TIOMOIIb JUISI MOHUMAHUS U PEILIeHHUs IOCTaBICHHOH 3a1auu;

- HCTIOJIb30BAHUE BUCOMATEPHATIOB, KOTOPBIE TAIOT BO3MOXKHOCTH MOHATH TEMY 3aHSATHS M OCYIIIECTBUTh KOMMYHHKATHBHBIC
IEUCTBUS;

- BBITIOJIHEHHUE MTPOSKTHBIX 33aHUH 110 U3ydaeMbIM TeMaM.

JLJist CTYICHTOB C OTPAaHUYCHHBIM 3PEHHEM:

- HCTIOJIb30BaHUE (PUIBMOB ¢ BO3MOXKHOCTBIO BOCIIPHUSATHS HA CIIyX JaBaeMOW B HUX WH(GOPMALIUH IS TIOCIEAYIONIETO e
00CYXIICHNS;

- HCTIOJIb30BAHUE ayIMOMATEPUANIOB 110 U3Y4aeMbIM TEMaM, UMEIOIUMCS Ha Kadeape;

- HHMBH/yaJIbHOE OOIICHKE C MPeroaBaTesieM Mo H3ydaeMOMy MaTepHay,

- TBOPYECKHUE 3aJIaHHSI MO U3yIaeMbIM TeMaM WX TI0 JITYHOMY >KEJTaHUIO C YIeTOM HHTEPECOB 00y1aeMOoro.
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