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Hanpasnenue noarorosku 20.03.01 Texnocdepnas 6e30macHOCTb
Hampasnennocts (mpoduis) be3omacHOCTh TEXHOTOTHYECKHUX TPOIIECCOB U MPOU3BOJICTB

Kranudukarus Bbakanasp

dopma o0ydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 43ET

Yacos 1o yaeOHOMY IJIaHy 144 Bupas! xoHTpOIIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 16
camocrosiTelbHas paboTa 119
4acoB Ha KOHTPOJIb 9

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kypc 3

Bun 3anstuii v | Pl Hroro
Jlexun
IIpaxkTuyeckue
B ToM uucne uHT. 6 6 6 6
Wroro ayn. 16 |16 |16 |16
KonrakTtHas pabora |16 |16 |16 [16
Cam. paboTa 119 | 119 | 119 | 119
Yacel Ha KOHTPOJIb 9 9 9 9
Hroro 144 1144 | 144 | 144




[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 17.04.2025 r., npotokos Ne 14.

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—

o00opynoBaHHH, oOecTiedeHUs Oe30TTaCHbBIX YCIOBHH ITPOM3BOACTBA.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

uxa (paznen) OIOIT: b1.0

2.1 | TpeOoBaHus K MpeIBAPUTEIbLHON MOATOTOBKE 00y4aIOIIErocsi:

2.1.1 | MaremaTnka

2.1.2 | MaremaTtudyeckoe MOJICIINPOBaHIE

2.1.3 | MarepuanoBeneHue

2.1.4 | Mexanuka

2.1.5 | [IpaBuia n 6e3011aCHOCTH TOPOKHOTO ABHKEHHUS

2.1.6 | YuebOHast mpakTUKa, 03HAKOMUTEIbHAS TIPAKTHKA

2.1.7 | ®usuka

2.1.8 | ®usznonorus 4yemoBeKa

2.1.9 | @unocodpus

2.1.10 | BBenenue B mpo¢hecCHOHATBHYIO ACATEILHOCTh

2.1.11 | UudopmaTuka

2.1.12 | KymbTypa peun u nenoBoe oOIeHne

2.1.13 | HauepraTtenpHasi reoMeTpUsi M HHXEHepHast rpaduka

2.1.14 | OcHOBBI IPOEKTHOM 1EATEIBHOCTU

2.1.15 | CtyneHTHI B cpeie 2JIEKTPOHHOTO 00y4eHust

2.1.16 | Xumusa

2.1.17 | Oxonorus

2.2 | JMCUMIUITMHBI ¥ NPAKTHKH, JJIsl KOTOPBIX OCBOEHHE JAHHO THCHUTIMHBI (MOIYJIs1) HEOGX0MUMO KaK
npeaniecTByomIee:

2.2.1 | Metposorusi, cTaHIapTU3AIMs U CepTUDUKAIHST

2.2.2 | OCHOBBI TUAPABIUKY M THAPOMEXAHUKU

2.2.3 |[Ipon3BoaCTBEHHAsI MPAKTHKA, PEAIUIIIOMHAs IPaKTHKA

2.2.4 | [Ipou3BoACTBEHHAS IPAKTUKA, TEXHOIOTHYECKas (IPOEKTHO-TEXHOIOTHUYECKas) IpaKTHKa

3. KOMIETEHLIIY OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI TUCLIMTLINHBI
(MOJY.JIST)

YK-1. CriocoOeH oCyIecTBISITh TOUCK, KpUTHYSCKUN aHATN3 B CHHTE3 HH)OPMAIIMH, TIPUMEHATH CUCTEMHBIH ITOIXOJT TS
pelIeHus IOCTaBJICHHBIX 3a/1a4

VYK-1.1 3HaeT: METOIMKH MONCKa, cOOpa 1 00paboTKH HH(POPMALIHH, METO CHCTEMHOTO aHAIH3a

VYK-1.2 YMeer: IpUMEHATh METOIMKH TIOMCKa, cO0pa, 00paboTKH MH(POPMALINH, CHCTEMHBIH ITOIXO/ I PEIICHHNS TOCTaBICHHBIX
3a7ad U OCYIIECTBIISATh KPUTHUCCKUIT aHAIIN3 U CHHTE3 HH(POPMAIINH, MOTyIeHHOH U3 aKTyaJIbHBIX POCCHICKUX U 3apyOEKHBIX
HUCTOYHUKOB

VK-1.3 meer HaBBIKH: MOMCKa, cOOpa 1 00pabOTKH, KPUTHYECKOTO aHAN3a U CUHTE3a HHPOPMAIUH, [T pEIICHUS
MOCTAaBJICHHBIX 33134

OIIK-1. CriocoGeH yuuThIBaTh COBPEMEHHbIEC TEHACHIIUH Pa3BUTHS TEXHUKH ¥ TEXHOJIOTHI B 00JIaCTH TEXHOC(EPHOH
0e301MacHOCTH, U3MEPUTENEHON W BEIYUCIUTEIFHOM TEXHUKN, NHGOPMAIMOHHBIX TEXHOJIOTHI NP PEIIEHUH THIIOBBIX 33/1a4 B
o0acTu po¢ecCHOHANBHON ESITeTFHOCTH, CBSI3aHHOH € 3aIIUTON OKPYXAIOMEeH cpeabl 1 0OecrieueHneM 0e30IaCHOCTH YeI0BEKa;

OIIK-1.1 [TornMaeT coBpeMeHHBIE TeHACHINHT PA3BUTHS TEXHUKHU U TEXHOJIOTUH B 00JIacTH TEXHOC(HEpHOIT Oe30macHoCTH,
W3MEPUTETHHOMN U BRIYUCIUTEIbHON TEXHUKH U TIPUMEHSIET UX B CBOCH MPO(GECCHOHATBHOM eITeIbHOCTH

OIIK-1.2 [TpumeHsieT MaTeMaTUYECKUH anmapar AJs pelleHrs TUIIOBBIX 3a7au B 00J1acT NPOoQeCcCHOHAILHON A TETbHOCTH

OIIK-1.3 Pa3pabatbiBaeT NpoCThie MATEMAaTHUECKUE MOJIENIM OOBEKTOB, IPOLIECCOB, SIBICHUN MPH 3aJaHHBIX JOMYIIEHUAX U
OTpaHUYEHHSX B 00JaCTH MPO(eCcCHOHATBLHON NEATEIbHOCTH, CBI3aHHOM C 3alIUTOMN OKpYXKArollel cpebl U 00ecreueHuEM
0€30I1aCHOCTH YeIOBEKa

B pe3yjabTaTe OCBOCHUS TUCHUILINHDBI Oﬁy‘lamﬂll/lﬁCH JOJIKCH

3.1 |3HaTh:

3.1.1 TCHJIO(i)I/BI/I‘IeCKI/IC CBOMCTBA BEIIECTB U TEIIOBBIX TIPOLECCOB, MPUBOAAIINX K UBMCHCHUIO DTUX CBOfICTB, X BIIMAHUIO HA
MPOTCKAaHUEC PA3TINIHBIX TEXHOJIOTUICCKUX IMMPOLIECCOB, IPOU3BOJACTB U OKPYKAIOLIYIO CPEY,

oOmeHaydHast MOATOTOBKA CTyIEHTa B OOJACTH TEOPETHYECKHX OCHOB TEIUIOQHU3MKH, (QOPMHUPYIOIUX 0a3y s
YCHEHIHOTO  W3Y4eHHWs  CHEeUUaNbHBIX  JWCHMIUIMH,  pPacCMaTPHMBAIOIIMX  BONPOCHl  TEIJIOBBIX  IIPOLIECCOB,
TEIUIOSHEPTeTUUECKUX NpeoOpa3oBaHMi M TEIUIOOOMEHa B [BMraTeNIIX M arperarax, a TaKkKe B TEXHOJOTHYECKOM




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.
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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
pecypce
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 [KpyrmosT. A, TemnorexHuka: yueOHOE mocodue Cankr-IlerepOypr: | DnexTpoH
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
pecypce
JI2.3 | Kysnenos 1O. B., TerutoTexHUKa 1)1 arPOMHKEHEPOB: YUEOHUK ISl BY30B Cankr-TletepOypr: | DnekTpoH
Huxudopos A. T. Jlans, 2024 HBIH
pecype
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 Ilepeyenb HHGPOPMANMOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1 | DnextponHast 6MOIMOTEYHAs cHCcTEMa U3AaTeNbeTBa «JIauby. [TonHoTEeKCTOBAs HNEKTPOHHAS OUOIHOTEKA.
VHnuBHIyanbHBIN HEOTpaHIMYCHHBIH TOCTYN Yepe3 GUKCUpOBaHHEIA BHEIHHH [P anpec akageMun HEOrpaHUUCHHOMY
KOJIMYECTBY IMOJIb30BaTeNel 13 IF000H TOYKH, B KOTOPOI nMeeTcs 1ocTym k cetn MHTepHeT. http://e.lanbook.com
6.3.2.2 | DnekTpoHHbIH epuoaudeckuil cnpaBouHuk «Crucrema TAPAHT». [TonHOTEKCTOBBIN, 00HOBIsIeMBIid. J[ocTym Mo

JIOKAJILHOM CETH aKaJIeMUN

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOLYJIS)




Aynutopus Bun pabot Haznauenwne OcHaIEHHOCTh

Crenn-tpenaxep  «TemmoBoit  Hacoc-1», crenn  «McnbiTanue
KOMIIPECCOPHOI ycTaHOBKW», creHn «lccrnenoBanune ko3¢ ¢HIueHTa
W3IYdeHHUsT TBEpAOTo Tena», creHn «OmpenencHue W300apHOi
TEIUIOEMKOCTH  BO3/yXa», CTEHI «YCTPOWCTBO [  H3Y4CHHS
mporecca  Cymku»,  XonoawnbHUK — «3MJI-MockBa»,  KOMILIEKT
IUIAaKaTOB 10 TEPMOJMHAMUKE WU TEMJOTEXHUKE, MAaKeThl IMapoBOil
TypOUHBI, TIOPIIHEBOTO KOMIIpeccopa, POTOPHO-BAJIBLIEBOTO
KOMIIpeccopa, a0CcopOIIMOHHOTO XOJIOAWJIbHUKA, Juarpamma
BoasHOoro mapa BykanoBuua-HoBukoBa, gocka kiaccHas, ctojisl (10
IIT.), CTYJbs yaeHndeckne (20 mr.)

0-103 YuebHast ayauTopust

Bapomerp U11325 (1 mr.), rurpomerp Ul11336 (1 mr.), matumk
otHocuTenpHOro namneHust U11323 (1 wr), matumk cunel (1 mT.),
nmatuuk yckopenust U11362 (1 mt.), matuuk yckopenus U11363 (1
IIT.), YCTAaHOBKAa IS ONpeeteHus Kod(h(HUINeHTa BHEIIHETO TPCHUS,
YCTAaHOBKA IS W3MEPEHHsS CKOPOCTH IIoJieTa MyIH METOAOM
0aJUTHCTHYECKOTO MAsTHHUKA, YCTAHOBKA MJsI HM3YYCHHS JHHAMHKA
BpALIaTeNIBHOTO  JIBIDKCHHUS, YCTaHOBKA JUTS OIIpe/ICICHUS
ko3 dunmenTa TMHAMUYIECKOH BA3KOCTH KHIKOCTH MeTomoM CTokca,
YCTAaHOBKA JUIi HU3MEpEHHs BI3KOCTH BO3AyXa U OIpeiencHHue
cpemHed IUTMHBI CBOOOAHOTO MpoOera MOJEKYIT B BO3IyXE, YCTAHOBKA
Ut onpeneneHus kodd¢unuenta [lyaccoHa mms Bo3myxa, YCTaHOBKA
JUISL OTIPEIeNeHHs XapaKTePUCTHK MEXAaHWYECKNX KOJeOaHWH, ITOocCKa
yUeHUYecKass ~ HacTeHHass  TpexdnementHas (1 mr.), 1mKkad
MeTaumdeckuii (1 mT.), CTON MpernoaaBaTeNbCKUi OAHOTYMOOBBIH (1
IIT.), CTOJ Y4eHWUYecKHi 2-X MecTHBIH (8 mT.), cTyn momymsrkuid (1
mT.), CTy1 YJdGHHUYeCKMH Ha  MeTamiokapkace (16  mrt.),
nHbOpMaIMOHHbIA cTena (1 mIT.), cTON A pasMenieHus npubopos( 2
1IT.)

1-301 YuebHast aynuTOpuUs

JemoHcTpanmonHoe obopynoBaHue (MHTepakTHBHas nocka SMART
Board 660 (1 mrt.), kommblotrep B komiuiekTe: cucT.010k CPU Intel
Core i3-10100, Monutop Acer R240HYDbidx 23,8", KnaBuarypa+
Meimb A4 Tech (10 mr.), TepCOHANBHBIH  KOMITBIOTEp
"Urdopmaruka" ¢ LCD mommTopoM (2 mT.) g0CKa ydeHHUYECKas
HacTeHHasl TpexdneMeHTHas (1 mrt.), kadenpa nekropa HacTonbHas (1
1-309 YueOHast aynuTopust IIT.), CTOJ IIPEroJaBaTeNIbCKUi OXHOTYMOOBHIH (1 mT.), cTyn
monymsarkui (9 mT.), cTOM  KOMmbBOTepHBIH (13 mT.), cTOM
VIEHHUYECKH 2-X MecTHhIi (16 1T.), CTyn YydeHHYecKHd Ha
Merautokapkace (29 mr.), mKad KHIKHBIA C  OCTEKJICHHBIMU
nmeepriamu (1 mT.), ydeOHO-HATJSIMHBIE MOCOOWsS: HH(MOPMAIMOHHBII
CTEHJ, (1mt.), JIEMOHCTPALIUOHHBIN KOMILIEKC
"MamuHocTpoutensHoe uepyenue” (10 mr.)

Cronbl (28 mrT.), ctynbs (48 wrT.), mWKag U CTEIIAXHA C JTUTEPATYpOH,
[Momerienue ams KOMITBIOTEpHAss TEXHHKA C BO3MOXKHOCTBIO TIOAKIIOYEHHS K CeTH

camMocTosATenbHOM padoTsl | "MHTepHeT" u  obecriedueHMeM  JOCTyma B DJEKTPOHHYIO

“H(POPMALMOHHO-00pa30BATENbHYIO CpeAy OpraHu3anuu(4 mr.).

1-204

8. METOOMYECKHIE YKA3AHUS JUIS1 OBYUYAIOILMXCSI IO OCBOEHUIO JUCIUILIMHBI (MOLY.JI5T)

Creundukoii 32040 (HopMbI 00yUEHHS SBISCTCS Mpeodiasaroniee KOJINYECTBO YaCOB CAMOCTOSTENBHON PabOThI MO CPAaBHEHHUIO C
ayIUTOPHBIMU 3aHATHAMH, IIO3TOMY METOIMKA M3yd4eHHMs Kypca MpeaycMaTpUBAaeT Hapsay C JEKUUAMH U MPaKTHYECKHUMHU
3aHATHAMH, OPTAaHM3AIMIO CAMOCTOSATEIBHOW Pa0OTHI CTYICHTOB, NPOBEICHHE KOHCYIBTAlWi, PyKOBOACTBO OKJIAJaMU CTYICHTOB
JUIS BBICTYIIIIGHHS Ha HAYYHO-IPAKTHYECKIX KOH(PEPEHIMAX, OCYIIECTBICHHE TEKYIIET0, MPOMEKYTOUHOTO (OPM KOHTPOIIS.

CryneHTHl JOJDKHBI OOJIafaTh HaBBIKAMH pabOTHI € yY4eOHOW JIMTEpaTypoil W JApyrdMH HH(OPMAIIMOHHBIMH HCTOYHUKAMH
(cTraTbsAMH W3 TEPHOTUYSCKUX HM3MAHWH, HAYYHBIMH paboTamy, OIyONMKOBAaHHBIMH B CIICIMATBHBIX M3IAHWUAX W T.II.) B TOM YHCIE,
UHTEpHET-CaliTaMu.

CamocrosiTenbHasi paboTa CTYIEHTOB 3a04HOM (OpMBI OOydeHHUs OOJDKHA HAYMHATBCS C O3HAKOMIIEHHMA ¢ pabouell mporpammoit
JUCLHUIUIMHBL, B KOTOPOH IEpeYrCIeHbl OCHOBHAsl M JONOJHUTENbHAS JIMTEPaTypa, ydeOHO-METOAMYECKHE 3aJaHHs HEOOXOAMMBIC
JUTS M3Y9EHHS TUCIUTUIMHEI 1 pa0OTHI HA IPAKTHYECKHX 3aHATHAX.

[IpenomaBaTens B mmpoIecce ayIUTOPHBIX 3aHATHH OCBEIIa€T OCHOBHBIC KIIOYEBBIE TEMBl AUCHUILUIMHBEI M 0Opaliaer BHHMaHHE
CTyAEHTOB Ha TO, YTO OHHU JOJKHBl BCIIOMHHTh M3 PaHEe IONyYeHHBIX 3HAaHUH. M3ydeHue KaxaoH TeMbl CleTyeT HAuMHATh C
BHIMATEILHOTO O3HAKOMIIEHHS ¢ HabopoM BompocoB. OHM OPHEHTHPYIOT CTYIeHTa, MOKAa3hIBAIOT, YTO OH JOJDKEH 3HATh IO JaHHOU
Teme. CremyeT MMeTh B BHAY, YTO Y4eOHHMK WIM ydeOHOE MOCOOME MMEET CBOIO JIOTHKY HMOCTPOEHHS: OJHM aBTOPHI OoJiee MIHMPOKO,
a Jpyrue Oojiee Y3KO pPacCMaTpUBAIOT Ty WIM HHYyIO mnpoOiemy. [Ipu u3ydyeHun o000 Tembl pabouell mporpamMmbl CleAyeT
TIOCTOSIHHO OTMEYaTh, KaKHe BOINPOCH! (IIyCTh B MHOM JIOTHYECKOH I1OCIIENOBATENLHOCTH) PACCMOTPEHBI B JAHHOW INaBe YdeOHHKa,
y4eOHOTO TOCOOWs, a Kakue omymeHbl. [lo 3aBepmieHnr pa®OTHI HajJ YIEOHHKOM JIOJDKHA OBITh SICHOCTH B TOM, KaKHe TEMBI,
BONIPOCHI TNPOTPaMMbI Y4EOHOTO Kypca BBl YK€ M3y4MNIM, a Kakde MPeACTOHT H3Yy4UTh 10 APYTUM MCTOYHHKaM. B cmydae
BO3HHKIINX 3aTPYJHEHUI B MOHMMAHMM Y4eOHOTO MaTepHaia ClieqyeT oOpaTHThCS K JPYTMM HMCTOYHMKAM, TA€ M3JI0KEHHE MOXKET




OKa3aThbCs OoJiee JOCTYIHBIM.

IToHnMaHWe ¥ yCBOEHHME COJAEPKaHMs Kypca HEBO3MOXHO 0€3 YeTKOTo 3HAHHUS OCHOBHBIX TEPMHHOB M TOHSATHH, MCIOJL3YeMBIX B
JAHHOHW JHMCUUIUIMHE TI0 KaKJIOW KOHKpPETHOW Teme. J[Jsl ATOro CTYNEHT JOJDKEH WCIOJB30BaTh OMPEACTICHUS HOBBIX TEPMHHOB,
KOTOPBIE JAaBAIUCH HA JIEKIMH, & TAKXKE B PEKOMEHIOBAaHHBIX YUeOHBIX U HHPOPMALIMOHHBIX MaTepHaiax.

IIpu u3ydeHHH TUCUUILIHHBL CIEAYeT YCBOUTh:

TEIO(QU3NYECKHE CBOWMCTBAa BEIECTB W TEIUIOBBIX IPOILECCOB, MPHUBOAALIMX K HW3MCHEHHIO STHX CBOWCTB, HMX BJIHMSHHUIO Ha
MIPOTEKAHNE PA3TMIHBIX TEXHOIOTHIECKUX MPOIIECCOB, IPOU3BOICTB H OKPYKAIOIIYIO CPEAY;

HaBBIKU OTPEACICHUs TEeIIO()U3NIECKUX CBONUCTB BEIIECTB PACUECTHBHIMH M IKCIIEPUMEHTANBHBIMH METOJAMH M UX TPUMEHEHHE s
pacuyeToB 0€30MaCHBIX YCIOBHIA MPOU3BO/ICTBA;

HaBBIKH pPabOTHl C pa3IMYHBIMA HWCTOYHWUKAMH WHGOpMaIu, aHaiu3a W OO0OOIICHHUS HEOOXOMUMBIX CBENCHHWHA C IIENBIO
obecrieueHNst 6€301MaCHOCTH TEXHUKU U IPOU3BOJICTB.

CoBpeMeHHBIC CPE/ICTBA CBS3U IMO3BOJIIOT CTPOHMTH B3aMMOOTHOIICHHUS C MPENOJaBaTe]IeM W BO BPEMs CaMOCTOSTENIBHOM paboThl ¢
MOMOIIBI0 WHTEPHET-BUJICO-CBSA3H, a HE TOJLKO BO BpEMs AyJUTOPHBIX 3aHATHH M KOHCYIbTammi. J[Jis MpOAyKTHBHOTO OOIIEHUS
CTYICHTy HEOOXOIMMO BIIAJICTh HABBIKAMU JIOTHYHOTO, TIIOCIIENOBATEIBbHOTO U TIOHSATHOTO W3JIOKEHHWSI CBOETro0 BOTpOCA.
JKenatenpHO, 4TOOBI CTYIEHT 3apaHee Hamucal 3JEKTPOHHOE MUCHMO, B KOTOPOM MEPEUHCINUI HWHTEPECYIOIME €ro BOIMPOCH WIN
BOTIPOCHI, HM3Y4CHHE KOTOPBIX TMPEACTABIACTCA €My 3aTPYAHUTEIbHBIM. OTO JacT BO3MOYKHOCTH MPEMOJABATENI0 ONEPaTHBHO
OTBETUTh CTYACHTY II0 WHTEPHET-CBSA3M W 00Jice KAYeCTBEHHO MOJTOTOBUTHCSA K MOCICIYIONIMM 3aHATHSIM. HeoOX0aMMO OTMETHTH,
YTO CaMOCTOSITENbHAs paboTa C JUTEPaTypodl W HMHTEPHET-MCTOYHMKAMH HE TOJIBKO IIOJIe3HA KaK CpeicTBO Ooiiee TITyOOKOTO
U3ydeHUs Jr000H AMCLUMIUIMHBL, HO M SBJISAETCS HEOTHEMIIEMOH 4YacThiO Oyayieid mnpo)ecCHOHAIbHOW AEATENbHOCTH BBIMTYCKHHUKA.
BeImonHeHre pacyeToB MO KypcoBoW paboTe, ee rpadUuecKod 4acTH TpeOyeT MpeaBapUTENbHON MPOpaO0OTKH MATepPHAIOB JICKITUI
W MaTepuajoB MPaKTUIECKUX 3aHITHH, BHAMATEIHHOTO O3HAKOMIICHHSI ¢ METOAMYECKHMH VKa3aHUSMH, a TaKKe JIMTepaTypHBIX
HCTOYHHMKOB, PEKOMEHJOBAHHBIX B OMOIHOrpaueckoM CIHCKeE.

MIPAJIOXKEHUSA




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



