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Kranudukarus Bbakanasp

dopma o0ydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 43ET
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[Iporpammy cocraBmi(u):
0-p mexu. Hayk, npo@., Kaszaxoe IOputi @edoposuy

[pu pazpaboTke paboueii mporpaMMbl IUCHHUIDIHHEI (Moayis) "Termnodpu3nka" B OCHOBY OJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajaBpuaT MO HAIPABICHUIO
moxrotoBku 20.03.01 TexrocdepHas 6e3omacHocTh (Mprka3 MuroOpHaykn Poccun ot 25.05.2020 1. Ne 680).

2. Yuebnsiit ttan: Hanpasnenue noarorosku 20.03.01 TexnocdepHas 6¢30macHOCTb
HanpaenenHnocts (mpo¢miib) bBe30macHOCTh TEXHOJOTHYSCKHX IIPOIIECCOB W MPOU3BOICTB, OIOOPEHHBIN YUYEHBIM COBETOM
®I'bBOY BO Yysamckuiit I'AY ot 14.06.2023 r., npotokos Ne 17.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNS) TPOXOJMUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
HH(POPMAIIMOHHO-00Pa30BATENBHO Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3aBeayromuii kapenpoit Amateipe A.C.

3aBexyromuii BeIycKarommei kagenpoit Mapaapees C.H.
[pencenarens MeToandeckoit komuccnu paxynprera [ aBpumos B.H.

JupexTop HaydHO-TeXHUYECKoi onbnmnoTekn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.

Ju—

oOImeHayJHas TOATOTOBKA CTY/ICHTa B 00JIACTH TEOPETHIECKIX OCHOB TEILIO(PHU3NKH, (HOPMUPYIOMHX 0a3y i
YCIEHIHOTO M3Y4EHHS CIIEUNaIbHBIX JUCLMIUIHH, PACCMATPHBAIOIINX BOIIPOCH! TEIIOBBIX MPOLECCOB,
TETIOIHEPTeTHUECKIX IIPeoOpa3oBaHuii U TeII00OMEHa B ABUTATEISIX U arperarax, a TakKe B TEXHOJIOTHYECKOM
obopynoBaHum, oOecrieueHns Oe30MaCHBIX YCIOBHUI MPOU3BOJICTBA.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Ik (pasnen) OITOIT: b1.0

2.1 | TpeOoBaHus K MpeIBAPUTEIbLHON MOATOTOBKE 00y4aIOIIErocsi:

2.1.1 | MaremaTnka

2.1.2 | MaremaTu4eckoe MOJIEIUPOBaHHE

2.1.3 | MarepuanoBeneHue

2.1.4 | Mexanuka

2.1.5 [IIpaBuia u 6e300aCHOCTD TOPOXKHOTO IBIKCHUS

2.1.6 | YueOHas mpakTHKa, 03HAKOMUTENbHASI IPAKTHUKA

2.1.7 | ®usuka

2.1.8 | ®uznonorus yemoBeKa

2.1.9 | @unocodpus

2.1.10 | Benenue B mpo¢hecCHOHANBHYIO ACITELHOCTh

2.1.11 | UadopmaTuka

2.1.12 | KynbTypa peun U IenoBoe O0IIeHHE

2.1.13 | HauepraTenpHasi reoOMeTpHUsl M HHKEHEpHast rpaduka

2.1.14 | CTymeHTHI B cpezie 3IeKTPOHHOTO 00yIeHH s

2.1.15 | Xumus

2.1.16 | Dxonorus

2.2 | AucuMminHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHOW AMCUHUIIMHBI (MOIYJIA) HEOOXOTUMO KAK
npelIecTBYIOIIee:

2.2.1 | Merpomnorus, cTaHAapTH3anUSI U CepTHGUKAIHS

2.2.2 | OCHOBBI THIIPABJIUKH U THIPOMEXaHUKH

2.2.3 | [Ipown3BoACTBEHHAS MIPAKTHKA, IPSIIUIUIOMHAS IPAKTHKA

2.2.4 | [Ipon3BOCTBEHHAS MMPAKTHKA, TEXHOJIOTHYECKas (IIPOSKTHO-TEXHOJIOTHIECKAs) IIPaKTHKA

3. KOMIIETEHI[AY OBYYAIOIET OCSI, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCILIUTIINHBI
(MOJY.JIS)

YK-1. CnocobeH ocymecTBIATh HONUCK, KPUTHIESCKUH aHAIN3 ¥ CHHTE3 HH(pOpMany, IPIMEHATh CHCTEMHBIH MOIX0 IS
peleHUs IOCTaBICHHBIX 3a/1a4

YK-1.1 3HaeT: METOIUKH MOUCKa, cOOpa U 00paboTKH HH(POPMALIUH, METOJ CUCTEMHOTO aHaIH3a

YK-1.2 YMeer: npuMeHATs METOJUKH OUCKA, cOopa, 00paboTkH HH(POpMAUH, CHCTEMHBIN ITOIXO0A A PEIICHHUS TOCTaBICHHBIX
3a7a4 U OCYIIECTBIATh KPUTHUECKUH aHAIU3 U CHHTE3 HH(OpMALUK, TTOTyIeHHON 13 aKTyaJIbHBIX POCCHICKUX U 3apyOeKHBIX
HUCTOYHUKOB

VYK-1.3 Nmeer HaBHIKH: TIOHCKa, cOOpa 1 00pabOTKH, KPUTHUECKOTO aHAIHM3a M CHHTE3a HH(MOPMAIIHH, JUIS PeIICHIS
MOCTABJICHHBIX 337a4

OIIK-1. Crioco0OeH yauTHIBaTh COBPEMEHHbIEC TEHICHIINH PA3BUTHS TEXHHKH M TEXHOJIOTHH B 00J1aCTH TeXHOC(HEPHOH
6e30MacHOCTH, U3MEPUTENbHON U BRIYUCIUTENIBLHON TeXHUKU, HH(POPMALMOHHBIX TEXHOJIOTHI P PEIIeHUH TUIIOBBIX 33134 B
obJacTy IPo(ecCHOHANBHO ASSTENBHOCTH, CBI3aHHOM € 3aIUTOH OKpYKalolel cpeibl 1 obecriedeHneM 0e30MacHOCTH YeJIOBeKa;

OIIK-1.1 ITornMaeT coBpeMeHHbIE TEHIESHIINN Pa3BUTHSI TEXHUKHU U TEXHOJIOTUH B 001acTH TexHOC(hepHOil Ge30macHoCTH,
U3MEPHUTEIBHON 1 BEIMHUCIUTEIBHOM TEXHUKH U TIPUMEHSIET UX B CBOCH IPO(ECCHOHATIBHOM NesSTeIbHOCTH

OIIK-1.2 [IpumeHsieT MaTeMaTHYSCKUH ammapar JJs pelieHNs THITOBBIX 3a7a4 B 00JIaCTH MPOPECCHOHATLHON IATSITLHOCTH

OIIK-1.3 Pa3pabarbIBaeT IpOCThIC MATEMATHYECKHE MOEIN 00BEKTOB, IPOLIECCOB, SIBJICHUI P 331aHHBIX JOIYIICHUAX U
OTpaHWYEHHAX B 00JIaCTH MPO(eCcCHOHANBHOM NeITeTbHOCTH, CBA3aHHOH C 3aIIUTOH OKpy)Karomiei cpexsl 1 obecrieyeHueM
6e30MacHOCTH YeToBeKa

B pe3yibTare 0CBOCHHS JUCHUILUIMHBI 00y4AIOIIMIiCS N0JIKeH

3.1 (3HaTh:

3.1.1 | Terutopu3MYecKre CBONCTBA BEIIECTB M TEILUIOBBIX MPOIIECCOB, IPHUBOASAIINK K H3MEHEHHIO STHX CBOMCTB, UX BIUSHUIO HA
IIPOTEKaHKE Pa3IMYHbIX TEXHOJIOIMYECKUX MIPOLIECCOB, IPOU3BOICTB U OKPYXKAIOLLYIO CPELY;




METO/IbI ONPEICNICHUS TETIO(H3UIECKIX CBOUCTB BEIIECTB PACUCTHBIMH H YKCIICPUMEHTAIBHBIMHA METOTAMH U UX
IIPUMEHEHHUE ATl PacueTOB O€30MaCHBIX YCIOBHIA IPOU3BOCTBA;

CBOMCTBA CYIIECTBEHHBIX JUIS OTPACIH Pabo4uX TEl TOPEHUs, CIOCOOOB TEII00OMEHa, MPUHIINMIA JEHCTBHUS U YCTPOHCTBA
TEMJI000MEHHBIX alllapaToB, TEIUIOBLIX IBUraTeNeH, TEMIOBBIX MAIIMH U APYIUX TEINIOTEXHUYECKUX YCTPOICTB,
MIPUMEHSIEMBIX B OTPACIH, CHCTEM TEIUIOCHA0KEHNS;

OCHOBHBIC 3aKOHBI IPe0Opa30BaHMs SJHSPTUH, 3aKOHBI TEPMOAMHAMUKH U TEINIOMaccOOOMEHa; TepMOANHAMUYCCKUE
MIPOIIECCHI M IUKJIBI; OCHOBHBIC CBOICTBA pa00OYHX TEJ, MPUMEHSIEMBIX B OTPACIIN; TIPUHIIAT IEHCTBUS U YCTPOHCTBA
TEIMI000MEHHBIX alapaToB, TEIIOCUIOBBIX YCTAHOBOK U IPYrUX TEILUIOTEXHUYECKHUX YCTPOHCTB, MPHMEHSEMBIX B
0Tpaciu; OCHOBHBIE CIIOCOOBI SHEPrOCOSPEIKECHUST; CBSI3b TCIUIOIHEPTETHUCCKUX YCTAHOBOK C IIPOOJIEMOI 3aIUTHI
OKpY)KaroIIei cpesibl.

3.2

YMmeThb:

3.2.1

MPOBOJUTH TEPMOANHAMUYIECKHE PACUEThl PA0OUHX MPOLIECCOB B TCIIOCHIOBBIX YCTAHOBKAX U IPYIUX
TEIIOTEXHUIECKHUX YCTPOMCTBAX, IPIMEHIEMBIX B OTPACIH; TPOBOINUTH TEIIOTUIPABINICCKHIE PACUETHI TEeIII000MEHHBIX
ammnapaToB; PaCCUUTHIBATE U BHIOMPATH PAIOHATIBHBIC CHCTEMBI TEIUIOCHA0XKEHNS, TPe00pa30BaHUs 1 UCIIOIb30BAHHS
SHEPIUH, PAIOHATIbHbIE CUCTEMBI OXJIAKAECHHS U TEPMOCTATUPOBAHUS 000PYI0BaHUS, IPUMEHSAEMOTO B OTPACIIH;
PAaCCYUTHIBATH TEIIOBBIE PEKUMBI SHEPIOYCTAHOBOK, U3 Y3JI0B U 3JIEMEHTOB.

33

HNmeTh HABBIKH U (PIJII/I) ONBIT 1€ATECJIbHOCTH:

3.3.1

paboThI C Pa3TMYHBIMU HCTOUYHUKAMH HH(OpPMALIUK, aHAIN3a U 0000LIEHUs] HEOOXOAUMBIX CBEIEHUH C LIENbI0
oOecrieyeHUs 6€30ITaCHOCTH TEXHUKH M IPOU3BOJICTB; pabOTHI CO CIIPABOYHOM, YICOHOH M HAYIHO-TEXHHIECKON
JIUTEPATYPOH U BBIIIOJHEHUS TEPMOJAUHAMUUYECKUX PACUETOB.

4. CTPYKTYPA U COOJEPKAHUE JUCIUIIIMHBI (MOAY JIS)

HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne

3aHsATHS/ Kypce 110 PaKT. | moAr.

Pazgen 1. Texunuyeckasi TepMOJAMHAMHKA

TepmoarHaMuydeckas cucrema /Jlex/ 3 2 VYK-1.1 VK- JI1.1 0 0

1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J12.3
OIIK-1.2
OIIK-1.3

Tepmomuaammdeckas cucrema /IIp/ 3 2 YK-1.1 VK- JI1.1 0 0

1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J12.3

OIIK-1.2

OIIK-1.3
WccnenoBanue TepMOAMHAMUYECKUX 3 2 VK-1.1 VK- JI1.1 0 0
nporueccos. /JIex/ 1.2 YK-1.3 JI1.2J12.1

OIIK-1.1 J2.2J12.3

OIIK-1.2

OIIK-1.3
HccnenoBanue TepMOANHAMUYECKUAX 3 18 YK-1.1 VK- JI1.1 0 0
nporieccoB. /Cp/ 1.2 VK-1.3 JI1.2712.1

OIIK-1.1 J12.2J12.3

OIIK-1.2

OIIK-1.3
TepMoarHaMUYECKHe KBTI /JIek/ 3 2 VK-1.1 VK- JI1.1 0 0

1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2J12.3

OIIK-1.2
OIIK-1.3
[Muknbl nBUraTEned BHYTpEHHETO 3 2 YK-1.1 VK- JI1.1 0 0
cropanus /I1p/ 1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J2.2J12.3
OIIK-1.2
OIIK-1.3
I{ukorel MapocHuToBBIX yeTaHOBOK /IIp/ 3 2 YK-1.1 VK- J1.1 2 0 yaebHas
1.2 VYK-1.3 JI1.2J12.1 JICKYCCHS
OIIK-1.1 J2.2J12.3
OIIK-1.2

OIIK-1.3




TerutoBble AuarpaMMsl BOJsTHHOTO napa /IIp/ 2 VYK-1.1 VK- J1.1 yaeOHas
1.2 VK-1.3 JI1.2J12.1 JTUCKYCCHS
OIIK-1.1 J12.2712.3
OIIK-1.2
OIIK-1.3
TepMoanHaMu4ecKkas cuctema /Cp/ 18 YK-1.1 VK- JIT.1 onpoc
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2J12.3
OIIK-1.2
OIIK-1.3
TIEpBBIN 3aKOH TepMoauHaMuku /Cp/ 18 YK-1.1 VK- JI1.1 omnpoc
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2712.3
OIlK-1.2
OIIK-1.3
TepMoIuHaMu4IecKue nUukibl /Cp/ 10 VK-1.1 VK- JI1.1 omnpoc
1.2 YK-1.3 JI1.2J12.1
OIlIK-1.1 J12.2712.3
OIIK-1.2
OIIK-1.3
Iuknsl nBUTaTENEH BHYTPEHHETO CrOpaHus, 10 | VK-1.1 VK- J1.1 0IIpoC
komrpeccopos /Cp/ 1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 J12.2712.3
OIIK-1.2
OIIK-1.3
LMKIIB TApOCUIIOBBIX YCTAHOBOK, 26 YK-1.1 VK- JI1.1 orpoc
XOJIOJUIILHBIX YCTaHOBOK /Cp/ 1.2 VK-1.3 JI1.2712.1
OIIK-1.1 J12.2J12.3
OIIK-1.2
OIlIK-1.3
Bropoii 3akoH TepmoanHamuxu /Cp/ 6 YK-1.1 VK- JIT.1 omnpoc
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 JI2.2J12.3
OIIK-1.2
OIIK-1.3
Paznen 2. Teopusi TenjioodmMena
Temnootnava. TermtoooMeH m3mydaenueM /Cp/ 2 VYK-1.1 VK- JI1.1 ormpoc
1.2 VK-1.3 JI1.2J12.1
OIIK-1.1 J12.2712.3
OIlIK-1.2
OIIK-1.3
TemnonpoBoaHocTs /Cp/ 4 YK-1.1 VK- J1.1 otpoc
1.2 YK-1.3 JI1.2J12.1
OIlIK-1.1 J12.2712.3
OIlK-1.2
OIIK-1.3
Temnootnaua. Temnoo6mer usiryaennem /Cp/ 5 VYK-1.1 VK- J1.1 0IIpoC
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2712.3
OIIK-1.2
OIIK-1.3
temtonepenaya /Cp/ 2 YK-1.1 VK- JI1.1 orpoc
1.2 YK-1.3 JI1.2J12.1
OIIK-1.1 J12.2712.3
OIIK-1.2
OIIK-1.3
Buzne! Termmooomena /Jlex/ 2 VK-1.1 VK- JI1.1 ydaeOHast
1.2 VK-1.3 JI1.2712.1 JICKYCCHS
OIIK-1.1 J12.2J12.3
OIlIK-1.2
OIIK-1.3

Pazgen 3. KonTpoasn




KonTtpons /Ox3amen/ 3 9 VYK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 J1.2J12.1
OIIK-1.1 J12.2712.3
OIIK-1.2
OIIK-1.3

5. ®OH/] OLIEHOYHBIX CPEJICTB

5.1. IlpumepHBIii NepedyeHb BONIPOCOB K 3a4eTy

He npexycMOTpeHO ydeOHBIM IIIIAHOM.

5.2. IlpumepHbIii NepeyeHb BONPOCOB K IK3aMeHY

1. ITpeamer texuuueckoit Tepmoannamuku (T). I[TapameTpbl cOCTOSIHUS U €AMHULIBI UX U3MeEpe-HUs. PoJb pycCKUX ydeHbIX B
Pa3BUTHH TETUIOTEXHUKH.

2. YpaBHEHHE COCTOSHHMS HJeaNbHOTO0 ra3a. ['a3oBast HOCTOsIHHAS U ee (PU3HUeCcKUil CMBICI.

3. Bayrpennsist sHeprus raza. Onpeznenenue paboThl ra3a. DHTaIbIHS.

4. Monsartue o TeruioeMKocTH. COOTHOIICHHE MEKITY 00BEMHON, MACCOBOM U MOJIBHOM TEIIOEMKO-CTsIMH. M300apHas u u3oxopHast
TETII0EMKOCTH.

5. 3aBHCUMOCTH TEMJIOEMKOCTH OT TEMIEPATyphl U AaBICHUS.

6. MoJeKkyaspHO-KHHETHYECKasl TEOPUS TEINIOEMKOCTH.

7. T'a30BblE CMECH, UX OLIEHKA U KaXKyIAsCsl MOJIEKYJIsIpHasl Macca. TelIoeMKOCTh ra3oBoii cMecu. OTHOLIEHUE TEIIOEMKOCTEH.
8. Ilepssiit 3akon T/I. YpaBHeHus nepsoro 3akoHa TJI. 9. 3aBHCHMOCTH MeXITy IapaMeTpaMu ra3a i HOJIUTPOIIHOM IIpOIiecce.
10. TepmoauHaMuueckoe UccieoBaHue n300apHOTo Mpolecca.

11. TepmoauHAMHUYECKOE UCCIIEAOBAHNE H30TEPMHUIECKOT0 Iporecca. [TocTpoeHne n3oTepmel.
12. TepmouHaMU4ecKoe Uccie0BaHue aaunadaTHoTo mporecca. [Toctpoenne aanadaTel.
13. TepmoauHaMU4eCKO€E UCCIEJOBaHUE H30XOPHOTO IpoIiecca.

14. DuTponus U ee PU3MUECKUN CMBICI.

15. Cymnocts Broporo 3akoHa T/I. ITonstue o Tepmoaunamuueckom KIIJI nukna.

16. U3menenne sutponun B TJ] nporeccax. Temmosas auarpamma.

17.. Onpenenenue noxkas3arens NOTUTPOIIBL.

18. XapakTepHCTHKa MOJIUTPOITHBIX IPOIIECCOB B 3aBUCHMOCTH OT ITOKA3aTels MOJIUTPOIIEL.
19. N306pakernne ocHOBHBIX T] mpomeccos B TS nuarpamme.

20. I'padpuueckoe n300pakeHre MPOLECCOB U LIUKIOB.

21. Huxn JABC ¢ n30XopHBIM NOJIBOAOM TeILIa.

22. Uneanwubrit ki IBC ¢ n300apHBIM MOJIBOIOM TeTLIA.

23. Uneanbusriii ki JIBC co cMemanHbIM MOBOIOM TEIUIA.

24. Cpasuenue nukios /IBC.

25. Huxnst [IBC.

26. U neanbHble MUKITBI Ta30TypOMHHBIX YcTaHOBOK (I'TY) ¢ m300apHBIM TIOJJBOIOM TEILIA.

27. Huka I'TY ¢ M30XOPHBIM MTOJIBOIOM TEILIA. .

28. PerenepaTHBHBIN IIUKJI TA30TYPOUHHON YCTAHOBKH.

29. U neanbHble HUKIIBI BO3AYLIHO-PEAKTUBHBIX JIBUrATEICH.

30. YpaBHeHHE COCTOSHUS PeaabHOIO ra3a. pVv - nuarpaMmma BOASHOIO IHapa.

31. CBoiicTBa peaybHBIX T'a30B.

32. TS upV nuarpaMmsl BOJSHOTO Iapa.

33. [TapaMeTps! BOASHOTO Tapa : yACIbHBIH 00beM, SHTAIBINA. DHTPOIHS IEpPEerpeToro mapa.
34. IlpuHuunuagbHas cxeMa napocunoBoit yeranoBku ( I[ICY). Hukn KapHo as BogsgHOro mapa.
35. lukn Penkuna. Biusinue mapamerpos napa Ha KIIJ[ nukna Penkuna.

36. PerenepatusHslii nuxi I[ICY.

37. Ilukn napoCUIOBOM YCTAHOBKHU C IOBTOPHBIM IIEPETPEBOM I1apa.

38. PaGouwuii mporecc MopLUIHEBOro0 0OAHOCTYIEHYAaTOro KOMIIpeccopa.

39.BiusHUE BPEIHOTO MPOCTPAHCTBA Ha pabOTy KOMITpeccopa.

40. MHoTrOCTYIIEHYaThIe KOMIIPECCOPBI

41. IMapokomnpeccopHbIE XOIUIbHBIE YCTAHOBKH.

42. IIMKJIBI XOJIOAUIBHBIX YCTAHOBOK.

43. YcTpoicTBO Y IPUHIINT ISHCTBUS OBITOBOTO XOJIOIMIILHUKA.

44. ITuxITel BO3AYIIHON XOMOAMIBHON yecTaHOBKH. OOpaTHbIH ki KapHo.

45. IIpouecc TemI000MeHa MeXAY ABYMS cpelaMt, Pa3aeIeHHBIMU CTEHKOM.

46. TermonpoBOAHOCTH CTEHKH. Teruionepenaya.

47. Pacuer pekynepaTHBHOTO TEINIOOOMEHHHUKA

48. I'paduxu mporeccoB MAEalbHOTO Ta3a .

49. U3o0pakeHHe OCHOBHBIX TEPMOJIUHAMHIYECKHUX IporieccoB B PV koopnuHaTax.
50.M300paskeHne OCHOBHBIX TEPMOIMHAMHYECKHUX MporieccoB B TS - KoopAnHATaX.

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX IPOEKTOB)

He nperycMoTpeHO y4eOHBIM IITaHOM.

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI




Tewmsl pedpepaToB:

1.Crioco0sI nepeiadu SHEpTHH.
2.TennoeMKkocTsb pa3auuHblx T/ mpoleccos.
3.KoadduiueHT pacnpeneneHus SHEPTUH U TOKa3aTellb MOJUTPOIbL. XapaKTepUCTHKA OJIUTPOIMHBIX MPOIECCOB B 3aBUCUMOCTH OT
MOKa3aTems HOTUTPOTIBL.
4.TI'padmuaeckoe m3odpaxenue T/l mpoireccos.

5. Hukner Otro, Jdusens u Tpunkiaepa. CpaBHEHHE IIUKIIOB.
6. MHorocryneHuaTsie Komipeccopsl. Pabora cxxaTHs Bo3tyxa B MHOTOCTYIIEHYATBIX KoMIIpeccopax. OrnpeneneHre MOIHOCTH Ha
MPUBOJ MHOTOCTYIIEHIAaTOTO KOMIIpeccopa.

7. Huxnet ['TY, cpaBHenne ux ¢ nukiaamu [IBC.

8. IlpuHuMnUanpHas cxema napocuioBoii ycraHoBku. Llukiel KapHo u Penkuna as BOASHOTO mapa.
9. BiusiHue HaualbHBIX M KOHEYHBIX ITapaMeTpoB napa Ha Tepmudeckuii KITJI nukna Penkuna.

10.1{uxITBI C TOBTOPHBIM IIEPETPEBOM Iapa, PereHePaTHBHBIN 1 TEII0(GUKAIIHOHHBII.

11.1{ukabI XOJIO0IMIBHBIX MALITHH.

12.3axon ®ypre. Koadduunent rermnonposogaocTy. TemIonpoBoHOCTS MIIOCKOH, IUIMHAPUYECKON U IIAPOBOIl CTEHKH.
TemnonpoBOAHOCTH MHOTOCIIOHHON CTEHKH.

13.Terooraaua Ha rpaHulle IOTOKA U CTEHKU.

14. TenmnooTnava npu CBOOOJHOM JIBHXKEHUU YKUAKOCTH.

15.3aK0HBI JIy9HCTOTO TEII000MeHa. M3mydyenne peanbHbIX Tel. TermmooOMeH n3rydeHHEM.
16. OcobeHHOCTH TeIUToNepeIady Yepe3 IIHMIHHAPHIECKYIO U IapOBYIO CTEHKH.
17.IIpoBepouHBIil 1 KOHCTPYKTHBHBIN pacdeT TEeMI000MEHHBIX aIlllapaToB.

6. YHAEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAY JIS)

6.1. PexoMeHayemas IuTepaTypa

6.1.1. OcHoBHas UTEpPaTypa

ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI1.1 | Menkux A. B. Temnodusnka: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Jlans, 2023 HBIA
pecype
JI1.2 | Eropos M. 1O., Temnodusuka: yueOHoe mocodue Cankr-IletepOypr: | DinekTpoH
Koganenxo U. U. I'VAIIL, 2022 HBIN
pecypc
6.1.2. lonoTHUTe/IBLHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komnu-Bo
JI2.1 |KpyrnosT. A., TemnorexHuka: yaeOHOE TOCOOHE Cankr-IlerepOypr: | DnekTpoH
Bynrakosa P. U., Jlans, 2022 HBIA
Kpyrnosa E. C. pecype
JI2.2 |IlerpoB A. N. TexHMUYeCKass TEPMOJMHAMHUKA ¥ TEIUIONEepeaaya: yIeOHHK Cankr-IlerepOypr: | DnekTpoH
Jlanp, 2024 HBIN
pecype
JI2.3 | Kysnenos 1O. B., TerutoTexHUKa 1)1 arPOMHKEHEPOB: YUEOHUK ISl BY30B Cankr-TletepOypr: | DnekTpoH
Huxudopos A. T. Jlans, 2024 HBIH
pecypc
6.3.1 Ilepevyennb NporpaMMHOro odecrne4eHust
6.3.1.1 | OC Windows XP
6.3.1.2 | SuperNovaReaderMagnifier
6.3.1.3 | 1C: IIpeanpusitue 8. Cenbckoe x03s1icTBO. KOMIUTEKT /17151 00ydeHUs B BHICIIHMX M CPEIHUX Y 3.
6.3.1.4 | Access 2016
6.3.1.5 | Visio 2016
6.3.1.6 | CnpaBounas npasoBas cuctema Koncynsrantllitoc
6.3.1.7 | OnexTpoHHbI nepuoauueckuil cupaBouHuk «Cucrema I'apant»
6.3.1.8 | OC Windows 10
6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnextpoHHbI nepuonnueckuil cnpaBouHuk «Crucrema TAPAHT». [TonHoTekcTOBBIH, 00HOBIsAeMBIi. JlocTyn mo
JIOKaJBHOW CEeTH aKaJeMUHu
6.3.2.2 | DnekrpoHHas OMOIMOTeUHAas crucTeMa u3aareiabcTBa «Jlanpy. [TodHOTEKCTOBAs 3NEKTPOHHAs OMOIHOTEKA.

VHmuBHyanbHBIN HEOTpaHIMYCHHBIN TOCTYN Yepe3 PUKCUpOBaHHEIH BHEITHHH [P anpec akageMun HeOrpaHHUYCHHOMY

KOJIMYECTBY IMOJIb30BaTENeH 13 II000H TOYKH, B KOTOPOI nMeeTcs noctym k cetu MHTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOLYJIS)




Aynutopus Bun pabot Haznauenwne OcHaIEHHOCTh

YuebHast aynuTOpuUs Crena-tpenaxep «Temnosoit Hacoc-1», crenn «Vcneitanne
KOMIIPECCOPHOH YCTaHOBKM», cTeHN «lcenenoBanne koadduunenta
H3ITy4EHHS TBEPIOTO Telay, cTeHn «OnpeneneHne n3o0apHon
TEIIOEMKOCTHU BO3/lyXa», CTEH «Y CTPOUCTBO AJIS U3Y4EHUS
mporecca CymKkn», XonoauabHUK «31NJI-MockBa», KOMIUIEKT
IJIAKaTOB 110 TEPMOANHAMUKE U TEMJIOTEXHUKE, MAKETHI TAPOBOM
TypOHHBI, TOPITHEBOTO KOMIIPECCOPA, POTOPHO-BANIBIIEBOTO
KoMIIpeccopa, abCOpOIMOHHOTO XOJIOAMIBHIKA, AUarpaMMa
BoJsiHOrO napa Bykanosuua-HoBukoBa, jocka kiaccHasi, cToinsl (10
IIT.), CTYJbs yaeHndeckue (20 mr.)

0-103

Y4eOHast aynuTopus Bapomerp U11325 (1 mr.), rurpomerp U11336 (1 mT.), natank
oTHOcuTenbHOTO Jasieaus U11323 (1 wr), naTtauk cuisl (1 wmrt.),
natyuk yekopenust U11362 (1 wT.), natuuk yckopenust U11363 (1
IIT.), yCTAHOBKA ISt OTpeielieHus1 Ko3((HIeHTa BHEIIHETO TPEHH,
YCTaHOBKA /TSI U3MEPEHHST CKOPOCTH IOJIETa ITYIIH METOIOM
0aJUITMCTHYECKOTO MasiTHUKA, YCTAHOBKA JUISl H3Y4EHHS TMHAMUKH
BpAIATEIbHOTO JBH)KCHUS, YCTAHOBKA JUISl OIIPEACIICHUS

ko3 dumnmenTa TMHAMHYIECKON BSI3KOCTH JKHIKOCTH MeTonoM CTokca,
YCTAHOBKA JUIS I3MEPEHNUS BA3KOCTH BO3AyXa W OMpE/eNICHUE
cpenHeil JUIMHBI CBOOOAHOTO Mpobera MoJIeKy/ B BO3yXe, yCTaHOBKA
Iyt onpenieneHus ko3 uienta [lyaccoHa ais Bo3myxa, ycTaHOBKa
JUTSL OTIpEJIeTICHIUS XapaKTePUCTHK MEXaHWIECKUX KoJIeOaHMH, TocKa
ydeHHJecKast HaCTeHHast TpexdiaeMeHTHas (1 mr.), mkad
MeTautnieckuit (1 1IT.), CTOJ mpernoaBaTenbCKuil 0qHOTYMOOBBIH (1
IIT.), CTOJ YICHUIECKHUH 2-X MECTHBIH (8 IIT.), CTYIT MOTyMTKHH (1
IIT.), CTy y4eHHIeCKHH Ha MeTayutokapkace (16 mt.),
nHpopMauroHHbIH cTena (1 wT.), cron Ass pazmenieHus: npuoopos( 2
IIT.)

1-301

VYueOHas ayquTopus JleMoHCTpanoHHOE 000pynoBaHue (MHTepakTHBHAS 1ocka SMART
Board 660 (1 mrt.), kommbtorep B komruiekTe: cuct.0mok CPU Intel
Core 13-10100, MonuTtop Acer R240HYbidx 23,8", KnaBuatypa+
Mmbiib A4 Tech (10 1mT.), mepcoHaTbHBIN KOMIIBIOTED
"Urdopmaruka" ¢ LCD MorHTOpOM (2 mIT.) ITOCKA ydeHHYECKas
HacTeHHas TpexdieMenTHas (1 mrt.), kadeapa nexkTopa HacTonbHas (1
1-309 IIT.), CTOJI MPEenoJaBaTeNIbCKUid 0THOTYMOOBBIH (1 1IT.), CTYI!
TOIYMSATKHUH (9 mIT.), CTON KOMITBIOTepHBIH (13 1mIT.), cToN
YIEHHIECKHH 2-X MeCTHBIH (16 1mIT.), CTyn yueHndeckuii Ha
MeTajutokapkace (29 mr.), mkad KHIKHBIN ¢ OCTEKIEHHBIMU
aseprami (1 mT.), yaeOHO-HATIAHBIE TTOCOOHS: HHPOPMAIIMOHHBIH
cren (1mT.), IeMOHCTPAIMOHHBIN KOMITIEKC
"MammHocTpouTensHoe yepuenue” (10 mr.)

ITomewmenue nus Cronsl (28 mT.), cTynbs (48 mT.), mKkad U CTEIIAXHU ¢ IUTEPaTypoil,
CaMOCTOSATENBHON PaOOTHl | KOMITBIOTEPHAS TEXHHKA C BO3MOKHOCTBIO MOJKIIIOUEHUS K CETH
"UuTepHer" U o0ecnieueHneM JJOCTYIA B JICKTPOHHYIO
nH()OPMANMOHHO-00pa30BaTENbHYIO CPEAy OpraHm3anuu(4 mrT.).

1-204

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIINUXCSA 11O OCBOEHHUIO JUCIUITJIMHBI (MOAYJIS)

Crenudukoii 3a09H0 HopMbI 00ydeHns IBISIETCS MpeodIagaonee KOITUIECTBO YaCOB CAMOCTOSATEIBHON pabOThI IO CPABHEHHUIO C
ayTUTOPHBIMHU 3aHATHIMH, IOATOMY METOAMKA U3ydeHHs Kypca IpeJycCMaTpUBAET Haps Iy C JIEKIHAMH U IPAKTUUECKUMH
3aHATHAMH, OPTaHU3ALUIO0 CAMOCTOSITENIBHON PaOOTHI CTY/ICHTOB, IIPOBEACHNE KOHCYIIBTAINH, PYKOBOACTBO AOKJIAJaMH CTYICHTOB
JUTS BEICTYIICHHS Ha HAYYHO-IPAKTHICCKIX KOH(PEPEHIHAX, OCYIIECTBICHHE TEKYIIETO, IPOMEKYTOTHOTO (OPM KOHTPOIIS.
CTyneHTs! JODKHBI 00/1a1aTh HaBBIKAMH PAOOTHI ¢ y4eOHOU IUTEepaTypoil U IpyruMu HH(GOPMAIIMOHHBIMI UCTOYHUKAMH
(cTaThsiMH U3 NEPUOAMYECKUX M3aHUMN, HAyIHBIMU paboTaMu, OITyOJIMKOBAHHBIMH B CHELMAIBHBIX U3/IaHUSX U T.I1.) B TOM YHUCIIE,
UHTEpHET-caliTaMu.

CamocrosTensHas paboTa CTyIEHTOB 3a09HOH (hOpMBI 00ydeHNUS OIDKHA HAYMHATHCS ¢ 03HAKOMIICHHUS ¢ pabodei mporpaMmoit
JUCIUIUIAHBI, B KOTOPOI! IIepeyurclIeHbl OCHOBHAS U JIOTIOMHUTENbHAS JIUTEpaTypa, yaeOHO-METOJUYECKUE 3alaHUs HEOOXOUMbIe
JUISL U3YdEHHS TUCIUIUIMHBI U paOOThI HA IIPAKTHUYECKUX 3aHATHSX.

[IpenoxaBaTens B mpoliecce ayANTOPHBIX 3aHATHI OCBEIIaeT OCHOBHBIE KITIOYEBBIC TEMbI AUCIUIUIMHEL M 00paIiaeT BHUMaHHie
CTYAEHTOB Ha TO, YTO OHH JOJDKHBI BCIIOMHHTH U3 PaHee MOMyICHHBIX 3HAHUH. M3ydeHne KaXk1oi TeMBI ClIeyeT HadUHATh C
BHHMATENBHOTO 03HAKOMIIEHHUS ¢ HA60POM BOIpocoB. OHU OPUEHTHPYIOT CTYAEHTA, TOKA3bIBAIOT, UTO OH JOJKEH 3HATh 10 JaHHOMN
teme. CieyeT IMETh B BUJLY, YTO y4€OHMK MM ydeOHOE IT0CO0HE NMEET CBOIO JIOTHKY HOCTPOEHHMS: OJIHH aBTOPBI O0JIee IUPOKO,

a ipyrue 6oJiee y3K0 pacCMaTpHUBAIOT Ty WIIH HHYIO Tpobiemy. I1pu n3ydeHun 000 TeMsl pabodel IporpaMmel CliexyeT
MOCTOSIHHO OTMEYaTh, KaKKe BONPOCH! (IIyCTh B MHOM JIOTHYECKOH MOCIeN0BaTeIbHOCTH) PACCMOTPEHBI B IaHHOM I1aBe yueOHUKa,
ydeOHOTO 1ocobus, a kakue onymieHsl. [1o 3aBepiieHnn paboThl HaJ| y4eOHUKOM JIOJKHA OBITh SICHOCTD B TOM, KAKUE TEMBI,
BOIIPOCHI ITPOTPaMMEI YIeOHOTO Kypca BBl YKe U3YUHIIH, a KaKie IPEICTOUT H3y9NTh [0 APYIUM NCTOYHHKaM. B ciydae




BO3HHKIINX 3aTPy/IHEHHI B IOHUMaHWH y4eOHOTO MaTepyana ciielyeT 00paTHThCs K IPYT'UM UCTOYHHKAM, IJIe U3JI0)KEHHE MOXKET
OKa3aThCs 0oJiee JOCTYITHBIM.

ITonnMaHMe 1 ycBOGHHE COJlep)KaHMsI Kypca HEBO3MOKHO 0e3 4eTKOTO 3HaHH OCHOBHBIX TEPMHHOB U IIOHATHH, HCIIOJIB3YEMBIX B
JAHHOW JTUCIUIIIMHE MO KaXKT0H KOHKpPETHOI TeMe. IS 3TOTO CTYAeHT IOJDKEH MCHOIb30BaTh ONPEICICHUS HOBBIX TEPMHUHOB,
KOTOPBIC JABAJIMCh HA JICKLIUH, & TAK)KE B PEKOMCH/IOBAHHBIX yUeOHBIX 1 HH(POPMALMOHHBIX MaTepHaIaXx.

[Tpu n3ydeHnn QUCHUIUIAHBL CIIEIYeT YCBOUTE!

TeII0(GM3UIECKIE CBOMCTBA BEIIECTB U TEIIOBBIX IIPOIIECCOB, MPUBOAMINX K N3MEHEHHUIO 3THX CBOWCTB, X BIMSHHIO HA
HIpOTEKaHHE PA3IHYHBIX TEXHOJIOTHUECKUX MPOIECCOB, IPOU3BOACTB U OKPYKAIOIIYIO CPELy;

HaBBIKH OTIPEICICHHs TeIIO(QU3NUECKUX CBOCTB BEILIECTB PACYCTHBIMH U SKCIIEPUMEHTAIBHBIMI METOJAMU M X IPUMEHCHUE IS
pacdeToB 0€30MaCHBIX YCIOBHI IIPOM3BO/ICTBA;

HABBIKH Pa0OTHI C pa3IMYHBIMH NCTOYHUKAMH HH(POPMAIIHH, aHAIN3a U 0000IIeHHsT He0OXOIMMBIX CBEJCHUH C IETBI0
obecrieueHus 6€30MACHOCTH TEXHUKH U IIPOU3BOCTB.

CoBpeMeHHBIE CPE/ICTBA CBSI3U ITO3BOJIAIOT CTPOUTH B3aHMOOTHOIICHHS C IIPEMOAaBaTeIeM U BO BPEMS CAMOCTOSITEITBHOM paboTHI ¢
MIOMOIIIBI0 HHTEPHET-BUIEO-CBSI3H, a HE TOJIBKO BO BPEMsI ayIUTOPHBIX 3aHATHH M KOHCYIBTAINH. [IJI TPOXyKTHBHOTO OOIIEHHS
CTyAEHTY He0OXOJMMO BIIaeTh HABBIKAMHU JIOTHYHOTO, IIOCIEA0BATEIFHOTO U MIOHATHOTO H3JI0KEHHS CBOETO BOIPOCa.
JKenarensHo, 4TOOBI CTYICHT 3apaHee HalUCal AICKTPOHHOE MHCHMO, B KOTOPOM MEPEYHCIUI HHTEPECYIOIIUE €0 BOIPOCHI HIIH
BOIIPOCEHI, M3Y4EeHIE KOTOPHIX MPECTABIACTCS eMy 3aTPYIHUTEIEHBIM. DTO TaCT BO3ZMOXHOCTH MPEII01aBaTeIi0 OTIEPATHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3H U 00JIiee KaueCTBEHHO MOITOTOBUTHCSA K MOCIEAYIONIMM 3aHATHAM. HeoOX0anMO OTMETHTB,
YTO CAMOCTOSITEIbHAS paboTa ¢ TUTEPaTypoil U HHTEPHET-UCTOYHUKAMU HE TOJIBKO IOJIe3Ha KaK CPEJCTBO Ooliee NIyDOKOro
W3YdeHUS JF000H IUCIMIUTMHEL, HO | SBIISETCS HEOTHEMIIEMOH YacThio Oymymiel mpogecCHOHaNbHON NeSITeTbHOCTH BBIITyCKHUKA.
BrimonHeHne pacdeToB IO KypcoBO paboTe, ee rpaduueckoil yactu TpedyeT mpeABapuTeNbHON MPOPadOTKN MATEPUAIIOB JISKITHIA
Y MaTepHaJIoB NPAKTHYECKUX 3aHATHIl, BHUMATEILHOTO 03HAKOMIICHHUSI C METOAMUECKHMH YKa3aHHUSMH, & TAKKe JINTEPaTypHBIX
HCTOYHHMKOB, PEKOMECHIOBAHHBIX B OMOIHOTpa(HIECKOM CITHCKE.

IIPAJIOXKXEHHUSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AXTyanusupoBaHHas paboyas mmporpaMma paccMOTpeHa M ofoOpeHa Ha 3acelaHuH
oT

3aBenyromuii BEITycKatomen kadeapoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxTyanusupoBaHHas pabodas mporpaMma pacCMOTpPeHa W Oo0OpeHa Ha 3aceIaHhd
oT

3aBenyroluii BeITycKaroei kapenpoii

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvas mporpamMma pacCMOTPeHa W OMOOpeHa Ha 3aceAaHHU
oT

3aBeayromuii BRITYCKaroMIeH kadenpoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxTyanusupoBaHHas pabodas IporpaMma pacCMOTpPeHa W OI0OpeHa Ha 3aceHaHHd
ot

3aBenyroluii BeITycKaromen kapenpoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyromuii BeITycKatomen kapenpoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kapenpoi

BBIITyCKAIOMeH Kadenpsl, mpoTokox Ne

BBIITyCKAIoOmeH Kadenpsl, mpoTokon Ne

BBIITyCKatomed Kagenpbl, MpoTokos Ne

BBIITyCKatome Kadenpsl, mpoTokon Ne

BBIITyCcKatomed Kagenpbl, MpoTokos Ne

BBIITycKatomed Kagenpbl, mpoTokos Ne



