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paboyast mporpamma JUCHUIUIUHBI (MOIYJIs)

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@., Kazaxoe 10.®D.

[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:

3aBenyromuii kapempoit Iymkapenko H.H.

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 | OcHOBBI IPOEKTHOM N1EATEIBHOCTU

2.1.15 | CtyneHTsl B cpefie 2JIeKTPOHHOTO 00ydeHus

2.1.16 | Xumusa

2.1.17 | Oxonorus

2.2 | JucuMJIMHbI M IPAKTUKH, 1JI51 KOTOPbIX OCBOCHHME JAHHOM AMCUMIJIMHBI (MOAYJIA) HEOOXOAUMO KaK
npeauecTByoLIee:

2.2.1 | Merpomnorusi, cTaHIapTU3ALMS U CepTUDUKALHS

2.2.2 | OCHOBBI TUAPABIMKY M THAPOMEXAHUKH

2.2.3 | [Ipou3BoACTBEHHAS MIPAKTUKA, IPEIAUIUIOMHAs IPAaKTHKA

2.2.4 | [Ipon3BoACTBEHHAS IPAKTUKA, TEXHOIOTHYECKas (IPOEKTHO-TEXHOIOTHYECKasT) IPaKTHKa

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

YK-1. Criocoben OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTE3 I/IH(I)OpMaI_II/II/I, MNPUMCHATH CHUCTEMHBIN OAX0 JJIs
PpeIICHNA TOCTAaBJICHHBIX 3a/1a4

VK-1.1 3HaeT: MeTOMKH TIOMCKa, cOopa 1 00paboTKK HH(POPMAIHH, METOJT CHCTEMHOTO aHAJIN3a

VK-1.2 YMeer: mpUMEHSITh METOANKH TIOHCKA, cOopa, 00paboTkH MH(MOPMAITIH, CHCTEMHBIH MOXO0] UTS PEIICHHUS OCTAaBICHHBIX
3a]ad ¥ OCYIIECTBISATh KPUTHUCSCKUIT aHAJIN3 U CHHTE3 HH(POPMAIINH, MOITYIEHHOH U3 aKTyalbHBIX POCCHICKUX M 3apyOEKHBIX
HCTOYHUKOB

VK-1.3 MmeeT HaBBIKH: TOUCKA, cOOpa U 00pabOTKH, KPUTHUECKOTO aHAIN3a U CUHTE3a HHPOPMAaLIUH, IS peIleHHs
MOCTaBJICHHBIX 3a/1a4

OIIK-1. CriocobeH yuuThIBaTh COBPEMEHHbIE TEHACHIIUH Pa3BUTHS TEXHUKH ¥ TEXHOJIOTHI B 00J1aCTH TEXHOC(HEPHOI
0e3011acHOCTH, U3MEPUTENEHON M BEIYUCIUTEIFHOM TEXHUKH, HHPOPMAMOHHBIX TEXHOJIOTHI PH PEIICHUH TUIIOBBIX 33134 B
o0acTu pogecCHOHANBHON IESITETFHOCTH, CBSI3aHHOH € 3aIIUTON OKpYXaIomel cpembl 1 oOecrieueHneM 0e30I1aCHOCTH YeJI0BEKa;

OIIK-1.1 [TornMaeT coBpeMeHHBIE TeHACHINHI PA3BUTHS TEXHUKHU U TEXHOJIOTHH B 00J1acTH TEXHOC(HEpHOI Oe30macHOCTH,
U3MEPUTETHHON U BEIYUCIUTENBHON TeXHUKH U IPUMEHSET UX B CBOEH NMPOGeCcCHOHANBHOMN eI TeTbHOCTH

OIIK-1.2 ITpumMeHsieT MaTeMaTHYECKUH anmapaT JJIs pelIeH:s TUIIOBBIX 3a7a4 B 00JIaCTH MPO(ECCHOHANBHOMN eATeTbHOCTH

OIIK-1.3 Pa3pabatbiBaeT MpoCThie MATEMATUIECKUE MOJIENTH OOBEKTOB, IPOIIECCOB, SIBICHUN MPH 3aJaHHBIX JOMYIICHUAX U
OTpaHUYEHHSX B 00JaCTH MPO(heCcCHOHATLHON AeATeTbHOCTH, CBI3aHHOM C 3alIUTON OKpYXKaroliel cpebl U 00ecredeHueM
0€e30I1aCHOCTH YeJIOBEKa

B pe3yJabTaTe 0CBOCHUS TUCHUILINHDBI oﬁy'lamumﬁca JOJIKECH

3.1 (3uaTn:

3.1.1 | Temnodu3ngecKre CBOMCTBA BEMIECTB M TEIUIOBBIX IPOIECCOB, MPUBOSIINX K H3MEHEHHUIO 3THX CBOWCTB, X BIMSHHIO HA
MPOTEKaHHUE PA3INYHBIX TEXHOJIOTHYECKHX IPOLIECCOB, IPOU3BOACTB M OKPYKAIOLLYIO CPELY;




3.1.2 | MeToIbI OoTIpeieNieHus TeTI0(GU3NIECKUX CBOWCTB BEIIECTB PACYETHBIMH U DKCIIEPUMEHTANBHBIMUA METOJJAMH U X
MIPUMEHCHHUE JJIsl PACUCTOB OC30MACHBIX YCIOBHI MIPOU3BOCTBRA;

3.1.3 | cBOICTBA CYIIECTBEHHBIX I OTpacIy pabodUX TeN TOPEHHs, CIOCO00B TeII00OMeHa, MPUHIUIA AeICTBHS U yCTPOICTBA
TEIJI000MEHHBIX aIlapaToB, TEIUIOBBIX IBUTATENCH, TIUIOBBIX MAIIMH H IPYIUX TEIUNIOTEXHHYCCKUX YCTPOMCTB,
MIPUMEHSIEMBIX B OTPACIH, CHCTEM TEIUIOCHA0KEHNS;

3.1.4 | ocHOBHBIE 3aKOHBI IPEOOPa30BAHHSI FHEPTHH, 3aKOHBI TEPMOANHAMUKH 1 TEINIOMaccoOOMEHa; TepMOANHAMUYCCKUE
MIPOIIECCHI M IUKJIBI; OCHOBHBIC CBOICTBA pa00OYHX TEJ, MPUMEHSIEMBIX B OTPACIIN; TIPUHIIAT IEHCTBUS U YCTPOHCTBA
TEIIOOOMEHHBIX annapaToB, TEIUIOCHIOBBIX YCTAHOBOK M APYIUX TEIIOTEXHHUECKUX YCTPOWCTB, MPUMEHSIEMBIX B
0Tpaciu; OCHOBHBIE CIIOCOOBI SHEPrOCOSPEIKECHUST; CBSI3b TCIUIOIHEPTETHUCCKUX YCTAHOBOK C IIPOOJIEMOI 3aIUTHI
OKpY)KaroIIei cpesibl.

3.2 | YmeTh:

3.2.1 | IpOBOUTH TEPMOJHMHAMHYECKIE pacyeThl paOOYMX MPOIIECCOB B TEIUIOCHIIOBBIX YCTAHOBKAX U JPYTHX
TEIUIOTEXHUIECCKUX YCTPONUCTBAX, TPUMEHSIEMBIX B OTPACIH; TPOBOIUTH TETUIOTHIPABIMYECKHE PACUSTHI TEIUIOOOMEHHBIX
amnmapaToB; paCCUUTHIBATH U BEIOUPATH PAllMOHATBHBIE CHCTEMBI TETIIOCHA0XKEHUS, TPeoOpa30BaHuUs U UCTIOIb30BaAHUS
9HEPIUH, PALOHATIBHBIC CUCTEMbI OXJIAXKACHHS i TEPMOCTATUPOBAHUS 000PYI0BaHHUS, IPUMEHSIEMOTO B OTPACIIH;
PaCCUUTHIBATH TEIUIOBBIC PEKUMBI SHEPTOYCTAHOBOK, U3 Y3JIOB M HJIEMEHTOB.

3.3 | IUmeTh HaBBIKM ¥ (MJIH) ONBIT JESITETbHOCTH:

3.3.1 | paboThI ¢ pa3MUYHBIMH HCTOYHUKAMH HH()OPMALINU, aHAIN3a U 0000IEHUS HEOOXOAUMBIX CBEICHUH C LIETbIO
oOecrieyeHUs 6€30ITaCHOCTH TEXHUKH M IPOU3BOJICTB; pabOTHI CO CIIPABOYHOM, YICOHOH M HAYIHO-TEXHHIECKON
JUTEPATypOi U BHITOJHEHUS TEPMOJANHAMHYECKUX PACUETOB.

4. CTPYKTYPA U COOJEP)KAHUE JUCHUIIJIMHBI (MOIYJIS)
HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne
3aHsaTus/ Kypc 107071 pakT. | moar.
Pazgen 1. Texunuyeckasi TepMOJAMHAMHKA
TepmoarHaMuydeckas cucrema /Jlex/ 3 2 VYK-1.1 VK- JI1.1J12.1 0 0
1.2 VK-1.3
OIIK-1.1
OIlK-1.2
OIIK-1.3
Tepmomuaammdeckas cucrema /IIp/ 3 2 YK-1.1 VK- JI1.1J12.1 0 0
1.2 YK-1.3
OIlIK-1.1
OIIK-1.2
OIIK-1.3
WccnenoBanue TepMOAMHAMUYECKUX 3 2 VK-1.1 VK- JI1.1J12.1 0 0
nporueccos. /JIex/ 1.2 YK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
HccnenoBanue TepMOANHAMUYECKUAX 3 18 VK-1.1 VK- JI1.1J12.1 0 0
nporieccoB. /Cp/ 1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIlIK-1.3
TepMoarHaMUYECKHe KBTI /JIek/ 3 2 VYK-1.1 VK- JI1.1J12.1 0 0
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
Hukiel qBuraTenei BHyTpeHHETo 3 2 VK-1.1 VK- JI1.1J12.1 0 0
cropanwus /ITp/ 1.2 VK-1.3
OIIK-1.1
OIlK-1.2
OIIK-1.3
I{ukorel MapocHuToBBIX yeTaHOBOK /IIp/ 3 2 YK-1.1 VK- JI1.1J12.1 2 0 yaebHas
1.2 VYK-1.3 JTUCKYyCCHUS
OIIK-1.1
OIIK-1.2
OIIK-1.3




TerutoBble AuarpaMMsl BOJsTHHOTO napa /IIp/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J12.1

yaeOHas
JACKYCCHUSI

TepMoanHaMu4ecKkas cuctema /Cp/

18

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J.1J12.1

orpoc

TIEpBBIN 3aKOH TepMoauHaMuku /Cp/

18

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1

orpoc

TepMoAnHaMUYecKne UKIE! /Cp/

10

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1

OTIPOC, 3aIuTa
KypCcOBOM
paboTel

Iuknsl nBUTaTENEH BHYTPEHHETO CrOpaHus,
komrpeccopos /Cp/

10

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1

orpoc, 3alura
KypcOBOM
paboTHI

I{MKIIBI TAPOCHUIIOBBIX YCTAHOBOK,
XOJIOJUIILHBIX YCTaHOBOK /Cp/

26

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1J12.1

orpoc

Bropoii 3akoH TepmoanHamuxu /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1

orpoc, 3alura
KypCcOBOH
paboTs

Paznen 2. Teopusi TenjioodmMena

Temnootnava. TermtoooMeH m3mydaenueM /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1

orpoc

TemmonpooarocTts /Cp/

YK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1J12.1

ompoc

Temnootnaua. TerutooOmeH u3iyaenueM /Cp/

VYK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1712.1

ompoc

temtonepenaya /Cp/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

J.1J12.1

orpoc

Buzne! Termmooomena /Jlex/

VK-1.1 VK-
1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI.1J12.1

ydaeOHast
JICKYCCHSI

Pazgen 3. KonTpoasn




KonTtpons /Ox3amen/ 3 9 VYK-1.1 VK- JI.1J12.1 0 0
1.2 YK-1.3
OIIK-1.1
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
IIPUBOJI MHOTOCTYIIEHYATOI'O 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 [ApyrtionoB B. A, Temnodusnka u Terorexuuka: Temmodusnka: yaeOHoe M.: MUCuC, 2010 | DmexTpon

Kpynennukos C. A., noco6ue HBIN

Coopmukos I'. C. pecypc

6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa

ABTOPEBI, COCTaBUTEITH 3araBue WspatenscrBo, rox | Komma-Bo

JI2.1 |Jlykanuna B. H. TeroTexHuka: yaeOHIK M.: Beicias 0
mkoa, 2002

6.3.1 IlepeyeHnb NporpaMMHOro odecrne4eHus

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | 1C: IIpeanpusitue 8. Cenbckoe xo3s1iicTBO. KoMIutekT 11t 00ydeHus B BBICUIMX U CpeAHUX Y 3.

6.3.1.4 [ Access 2016

6.3.1.5| Visio 2016

6.3.1.6 | CipaBouHas npaBoBas cucrema KoncynsrantlLitoc

6.3.1.7 | OnexTpoHHbI nepuoandeckuil cnpaBouHuk «Cucrema ['apant»

6.3.1.8 | OC Windows 10

6.3.2 Ilepeuenb MHGOPMANHOHHBIX CPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas GMOIHOTEUHAs CHCcTeMa H3aTenseTBa «Jlanby. ITomHOTEKCTOBAs 3MEKTPOHHAS ONOIHOTEKA.
VHnuBHyanbHBINA HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCUPOBaHHBINH BHEIIHMI [P anpec akageMun HEOrpPaHUYCHHOMY
KOJIMYECTRY MOJIb30BaTENeH 13 JII000H TOYKH, B KOTOPO# nMeeTcs 1ocTyn k cet MHTepHeT. http://e.lanbook.com

6.3.2.2 | DnextponHas 6nbnroTeka Texuumueckoro BY3a (OBC «KoHCynbTaHT CTyaeHTa»). II0IHOTEKCTOBAS dJISKTPOHHAS
6nbmmoTeka. MHIUBHAYaIBHEBIN HEOTpaHHIEHHBIH JOCTYI Yepe3 GpukcupoBaHHEIN BHeIHAH [P anpec akamemnn
HEOTPaHMYCHHOMY KOJIMUECTBY IOIB30BaTENeH 13 TF000H TOUKH, B KOTOPOH MMEETCsS JOCTYII K ceTH MHTepHeT.
http://www.studentlibrary.ru

6.3.2.3 | OnextponHo-O6nbIHOTeuHas cucreMa ZNANIUM.COM. IlonHoTekcTOBas 2NeKTpoHHAs OnbmuoTexa. HANBUAYaIbHbIH
HEOrpaHUYEHHBIN JOCTYI Yepe3 puKcHpoBaHHBIN BHeMHUH [P afpec akageMun HeorpaHHYEHHOMY KOJIMYECTBY
TIOJIb30BaTeNeH U3 000 TOYKH, B KOTOPOIf mMeeTcs JocTyn K ceti ViHTepHeT. http://znanium.com/

6.3.2.4 | Dnextponnas 6ubnuoteunas cucrema «95C FOPAWT www.biblio-online.ru». [ToHOTEKCTOBas 31EKTPOHHAS
6nbnoTexa. VIHIMBHyanbHBII HEOTpaHIMYESHHBIH JOCTYN Yepe3 pUKCHpOBaHHEINM BHeIHNH [P anpec akagemun
HEOTPaHHYEHHOMY KOJIHMUYECTBY IOIb30BaTENeH U3 TI000H TOUKH, B KOTOPOH MMeeTCs AOCTYII K ceTH MHTepHeT.
https://www.biblio-online.ru/

6.3.2.5 | DnexTpoHHbI nepuonnueckuil cnpaBouHuk «Crucrema TAPAHT». [TonHOoTeKkCcTOBBIH, 00HOBIsAeMBIi. JlocTym Mo
JIOKaJILHOW CeTH aKaJleMHH




6.3.2.6 | HanmonansHas 31eKTpoHHAs OuOnoTeka. JJocTyn mocpeAcTBoM ucnoip3oBanus cetu «MHTepHeT» Ha 32 TepMuHama
nocrymna. https://H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOLY JIS)

Aynutopust Bun pabot Hasznauenwne OcHaIIEHHOCTh

YuebHast ayTuTOpuUs Crena-tpenaxep «Temnosoit Hacoc-1», crenn «Vcneitanne
KOMIIPECCOPHOH YCTaHOBKM», cTeH] «lcenenoBanne koaddunnenta
H3ITy4EHHS TBEPIOTO Telay, cTeHn «OnpeneneHne n3o0apHoi
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-BAIBIIEBOTO
KoMIIpeccopa, abCOpOIIMOHHOTO XOIOAUIbHIUKA, AUarpaMMa
BoJsHOrO nMapa Bykanosuua-HoBukoBa, jocka kinaccHasi, cToinsl (10
IIT.), CTYJbs yaeHndeckue (20 mr.)

0-103

VY4eOHast aynuTopus Bapomerp U11325 (1 mrr.), rurpomerp U11336 (1 mT.), natank
oTHOcuTenbHOTO JaBiaeaus U11323 (1 wt), naTtauk cuibl (1 wmrt.),
natyuk yekopenust U11362 (1 wT.), natuuk yckopenust U11363 (1
IIT.), yCTAHOBKA ISt OTpeielieHHs1 Ko3((HIeHTa BHEIIHETO TPEHH,
YCTaHOBKA /TSI U3MEPEHHST CKOPOCTH IOJIETa ITYIIH METOIOM
0aJUITMCTHYECKOTO MasiTHUKA, YCTAHOBKA JUISl H3Y4EHHS TMHAMUKH
BpAIATEIbHOTO JBH)KCHUS, YCTAHOBKA JUISl OIPEACIICHUS
kod(ddunmenTa TMHAMHYIECKON BSI3KOCTH JKHIKOCTH MeTonoM CTokca,
YCTAHOBKA JUIS HI3MEPEHNUS BA3KOCTH BO3AyXa W OMpE/eNICHUE
cpenHeil uIMHBI CBOOOAHOTO Mpobera MOJIeKy/ B BO3yXe, yCTaHOBKA
101t onpenienieHus ko3 uienta [lyaccoHa ais Bo3myxa, ycTaHOBKa
JUISL OTIpEJIeTICHNUSI XapaKTePUCTHK MEXaHNIECKUX KoJIeOaHUH, ToCKa
ydeHHdecKast HaCTeHHast TpexdiaeMeHTHas (1 mr.), mkad
MeTautnieckuit (1 IT.), CTOJ mpenoaBaTenbCcKuil 0qHOTYMOOBBIH (1
IIT.), CTOJ YICHUIECKHUH 2-X MECTHBIH (8 IIT.), CTYIT MOTyMTKHH (1
IIT.), CTY y4eHHIeCKHH Ha MeTayutokapkace (16 mt.),
nHpopMaunoHHbIH cTena (1 wT.), cron Ass pazmenienus: npuoopos( 2
IIT.)

1-301

VYueOHas ayquTopus JemMoHCcTpanroHHOE 000pynoBaHue (MHTepakTHBHAS 1ocka SMART
Board 660 (1 mrt.), kommbrotep B KomruiekTe: cuct.01ok CPU Intel
Core i3-10100, MonuTtop Acer R240HYbidx 23,8", KnaBuatypa+
Mmbiib A4 Tech (10 1mT.), mepcoHaTBHBIN KOMIIBIOTED
"Urdopmaruka" ¢ LCD MoruTOpOM (2 mIT.) IOCKA ydeHHYECKas
HacTeHHas TpexdieMenTtHas (1 mr.), kadeapa nexkTopa HacTonbHas (1
1-309 IIT.), CTOJI MPENnoJaBaTeNIbCKUid 0THOTYMOOBBIH (1 1IT.), CTYI!
TOIYMSATKHUH (9 mIT.), CTON KOMITBIOTepHBIH (13 1mT.), cToIN
YIEHHIECKHH 2-X MecTHBIH (16 1mIT.), CTyn yueHHdeckuii Ha
MeTajutokapkace (29 mr.), mkad KHIKHBIN ¢ OCTEKIEHHBIMU
aseprami (1 mT.), yaeOHO-HATIAAHBIE TTOCOOHS: HHPOPMAIIMOHHBIH
crey (1mT.), IeMOHCTPAIMOHHBIN KOMITIEKC
"MammHocTpouTensHoe yepuenue” (10 mr.)

ITomemmenue nus Cronsl (28 mT.), cTynbs (48 mT.), mKkad U CTEIIAXHU C IUTEPaTypoil,
CaMOCTOSATENBHON PaOOTHl | KOMITBIOTEPHAS TEXHHKA C BO3MOXKHOCTBIO MOJKIIIOUEHUS K CETH
"UuTepHer" U 00ecrieueHnEM JJOCTYIA B JICKTPOHHYIO
nH()OPMANMOHHO-00pa30BaTENbHYIO CPEAy OpraHm3anuu(4 mrT.).

1-204

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCIUITIJINHBI (MOAYJIS)

Crenudukoii 3a09H0 HopMbI 00ydeHns IBISIETCS MpeodIagaonee KOTHIECTBO YaCOB CAMOCTOATEIBHON pabOThI IO CPABHEHHUIO C
ayTUTOPHBIMHU 3aHATHIMH, IOATOMY METOANKA U3ydeHHs Kypca IpeycCMaTpUBAaeT Haps Iy C JIEKIHAMHI U PAKTUUECKUMH
3aHATHAMH, OPraHU3aLHUIO0 CAMOCTOSITENIBHON PaOOThI CTY/ICHTOB, IIPOBEACHNE KOHCYIIBTAINI, PYKOBOACTBO AOKJIaJaMH CTYICHTOB
JUTS BRICTYIUICHHS Ha HAYYHO-IPAKTHYECCKUX KOH(PEPEHIHAX, OCYIIECTBICHHE TEKYIIETO, IPOMEKYTOTHOTO (OPM KOHTPOJIS.
CTyneHTs! JOKHBI 00/1a1aTh HaBBIKAMH PAOOTHI ¢ y4eOHOU TUTEpaTypoil U IpyruMu HHGOPMAITMOHHBIMI UCTOUYHUKAMH
(cTaThsiMH U3 NEPUOAMYECKUX M3aHUMN, HAyIHBIMU paboTaMu, OITyOJIMKOBAHHBIMH B CHELMAIBHBIX U3/IaHUSIX U T.I1.) B TOM YHUCIIE,
UHTEpHET-caliTaMu.

CamocrosTensHas paboTa CTyIEHTOB 3a09HOH (hOpMBI 00ydeHNMS JOIDKHA HAYMHATHCS ¢ 03HAKOMIICHHUS ¢ pabouei mporpaMmoit
JUCILUILUIAHBI, B KOTOPOI IIepeyurciIeHbl OCHOBHAS U JIOTIOMHUTENIbHAS TUTEpaTypa, yaeOHO-METOJUUECKUE 3a1aHUs HEOOX0UMBbIe
JUISL U3YdEHHS TUCIUIUIMHBI U paOOThI HAa IIPAKTHYECKUX 3aHATHSX.

[IpenoxaBaTens B mpoliecce ayANTOPHBIX 3aHATHI OCBEIIaeT OCHOBHBIE KITIOYEBBIC TEMbI AUCIUIUIMHEL M 00paIaeT BHUMaHHe
CTYAEHTOB Ha TO, YTO OHH JOJDKHBI BCIIOMHHTH U3 PaHee MOMYICHHBIX 3HAHUH. M3ydeHne kaXk10oi TeMBI ClIeyeT HaUMHATh C
BHHMATENBHOTO 03HAKOMIIEHHUS ¢ HA00pOM BOIpocoB. OHU OPUEHTHPYIOT CTYAEHTA, TOKa3bIBAIOT, UTO OH JOJKEH 3HATh 10 JaHHOMN




Teme. CiemyeT IMeTh B BUAY, UTO YIeOHUK MM ydeOHOe TOCOOHe UMEeT CBOIO JIOTHKY IOCTPOCHUS: OJHH aBTOPHI OoJiee IMUPOKO,
a Jpyrue Oosiee y3KO pacCMaTPHBAIOT Ty HIIM MHYIO IipobieMy. [1pu usydennu o000l TeMbl paboueii mporpaMmsl clieayer
MIOCTOSTHHO OTMEYaTh, KaKre BOTIPOCHI (ITyCTh B HHOH JIOTHYECKOH MOCIIEI0BATEIFHOCTH) PACCMOTPEHEI B TaHHOM TIaBe y4eOHHKa,
y4eOHOTO moco0us, a kakue omymeHsl. I1o 3aBepmieHnn paboThI HaJl yIEOHUKOM JOJDKHA OBITH SICHOCTH B TOM, KaKHe TEMBI,
BOIIPOCHI ITPOrPaMMBbl Y4eOHOTO Kypca BbI Y)Ke M3yUHIIH, 2 KaKHUe NPEJCTOUT U3ydHTh 0 IPYyrMM HCTOYHUKaM. B ciyuae
BO3HHKIINX 3aTPyIHEHHI B IOHUMaHWH y4eOHOTO MaTepHaa clielyeT 0OpaTHThCS K IPYTUM UCTOYHHKAM, II€ U3TI0)KEHHE MOXKET
OKa3aThCs OoJiee JOCTYITHBIM.

IToHumaHme U ycBOEHHUE COEpKaHH Kypca HEBO3MOXKHO 0€3 YeTKOTO 3HAHUSI OCHOBHBIX TEPMUHOB U MOHATHH, UCIIOJIB3yeMBIX B
JAHHOM AMCLUIUIMHE M0 KaXXJ0i KOHKPETHOH TeMe. [lJIst 3TOro CTYASHT JOJKEH HCII0Ib30BaTh ONPE/IelICHHs] HOBBIX TEPMHUHOB,
KOTOPHIE TaBAJIMCh Ha JICKINH, a TAK)ke B PEKOMEHIOBAaHHBIX yIeOHBIX 1 HH()OPMAIMOHHBIX MaTepHaIax.

[Ipu u3ydeHny TUCIUIIINHEL CIEAYeT YCBOUTH:

Tero(u3nYecKre CBOMCTBA BEIECTB M TEIIOBBIX MIPOLECCOB, IIPUBOASAIINX K U3MEHEHUIO THX CBOWCTB, UX BIMSHUIO HA
HPOTEKAHNUE PA3INYHBIX TEXHOJIOTHYECKHX TIPOIIECCOB, IPOU3BOICTB M OKPY)KAIOLIYIO CPELLY;

HaBBIKH OTIPEIETCHHS TeIIO(QU3NIECKUX CBOIMCTB BEIIECTB PACYCTHBIMH U SKCIIEPUMEHTAIBHBIMI METOJAMU M MIX IPUMEHCHHUE IS
pacdeToB O€30MaCHBIX YCIOBHI IPOU3BO/ICTBA;

HaBBIKU Pa0OTHI C PA3IMYHBIMU HCTOYHHKAMU HH(OPMAIMH, aHAIN3a 1 0000IIEHNsI HEOOXOMMBIX CBEACHHUH C LENbI0
obecrieyeHNs 6e30ITaCHOCTH TEXHUKH M IIPONU3BOJICTB.

CoBpeMeHHBIE CPEICTBA CBSA3HU ITO3BOJIAIOT CTPOUTH B3aMMOOTHOIICHHS C IIPETMOAaBaTeNeM U BO BPEMS CAMOCTOSITENIBHOM paboTHI ¢
HOMOILbIO HHTEPHET-BUICO-CBSI3H, & HE TOJIBKO BO BPEeMsl ayJIMTOPHBIX 3aHATHIA M KOHCYIbTaluuit. [l MpoyKTHBHOTO O0LIEHUS
CTYJICHTY HEOOXOIMMO BJIaJIETh HABBIKAMM JIOTUYHOTO, ITOCJIEJOBATEIBHOTO U MOHITHOTO M3JI0)KEHHS CBOETO BOIIPOCA.
JKenarensHo, 9TOOBI CTYIEHT 3apaHee HaIMcal MICKTPOHHOE MICHMO, B KOTOPOM IIEPEUHCIIII HHTEPECYIOIINE €0 BOIPOCH! HIIH
BOIIPOCHI, H3ydEHHE KOTOPBIX MPECTaBISACTCS €My 3aTPyIHUTENBHBIM. DTO JaCT BO3ZMOXHOCTH MPEIOAaBaTEII0 OEPAaTHBHO
OTBETHTb CTY/ICHTY 110 HHTEPHET-CBSI3H 1 00JIee KaUeCTBEHHO IOATOTOBUTHCS K MOCIEAYIOMNM 3aHATHAM. Heobxo1iMMo oTMeTHTS,
YTO CaMOCTOSTENbHAS paboTa ¢ INTepaTypoil 1 HHTEPHET-UCTOYHUKAMH He TOJIBKO MOJIe3Ha KaK CPEeNICTBO Oolree TTy0OKOTo
W3ydeHUs 000 IUCIUIUINHEL, HO U SBIISETCS HEOThEMIIEMO 9acThio Oymymiel mpoecCHOHaNbHON NS TEIHOCTH BEIITyCKHUKA.
BrinonHeHnue pacueToB IO KypcoBoi paboTte, ee rpaduyeckoit yactu TpeOyeT npeABapUTENbHON MPOPadOTKN MaTEepUaoOB JICKIHA
Y MaTepHaJIOB NIPAKTHYECKHUX 3aHATHH, BHUMATEILHOTO 03HAKOMIICHHUSI C METOAMUECKIMH YKa3aHHUSAMH, a TAKKe JINTEPATyPHBIX
WCTOYHUKOB, PEKOMEHIOBAHHBIX B OMOINOTPahUIECKOM CITHCKE.

IIPUJIOXEHUA

Ipunoxernne 1 (MY k ®@OC).docx




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



