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Hanpasnenue noarorosku 20.03.01 Texnocdepnas 6e30macHOCTb
Hampasnennocts (mpoduis) be3omacHOCTh TEXHOTOTHYECKHUX TPOIIECCOB U MPOU3BOJICTB
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dopma o0ydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 43ET

Yacos 1o yaeOHOMY IJIaHy 144 Bupas! xoHTpOIIS:
B TOM YHCIIE: 9K3aMeH
ayAUTOPHBIE 3aHATH 16
camocrosiTelbHas paboTa 119
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Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM
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[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
YCIIEHIHOTO U3Y4EHHS CIEUUaIbHBIX JUCIMILIIH, PACCMATPUBAIOINX BOIIPOCHI TEIJIOOHEPTETHYECKUX NTPe0Opa3oBaHuil 1
TerI000MeHa B IBUTATEIISIX U arperarax, a Takke B TEXHO-JIOTHYECKOM 000pyA0BaHUH, 00ecrieueH s O€301IacHBIX
YCTIOBHH ITPOU3BOJICTBA.

1.2

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (paznen) OIIOIT: b1.0

2.1 | TpeGoBanus K npeABaAPUTEIHLHON MOATOTOBKE 00y4AaIOLIErocs:

2.1.1 | MaTematuka

2.1.2 | MaremaTuieckoe MOJEINPOBAHNE

2.1.3 | MarepuanoBeneHue

2.1.4 | Mexanuka

2.1.5 | IlpaBuia u 6€30MaCHOCTh JJOPOKHOTO JIBHIKEHHSI

2.1.6 | YueOHast mpaKTHKA, 03HAKOMHTEIbHAS IIPAKTHUKA

2.1.7 | ®usuka

2.1.8 | ®usnoaorus yemoBeKa

2.1.9 | @unocopus

2.1.10 | Beenenue B mpodecCHOHATBHYIO ACATEIBHOCTD

2.1.11 | UndopmaTuka

2.1.12 | KynbTypa peun U IeoBOe OOIIeHHE

2.1.13 | HaueprartensHas TeOMETpUS U HHXKEHEpHas rpaduka

2.1.14 | OcHOBBI IPOEKTHOM NEATETLHOCTH

2.1.15 | CtyzneHTSI B cpefie 2IeKTPOHHOTO 00y4eHH s

2.1.16 | Xumusa

2.1.17 | Oxonorus

2.2 | JucuMJIMHbI ¥ IPAKTUKH, 1JI51 KOTOPbIX OCBOCHHME JAHHON AMCUMIJIMHBI (MOAYJIAA) HEOOXOAUMO KaK
npeauecTpyoLee:

2.2.1 | Merpoorus, CTaHAapTU3aNUSA U CepTU(PUKAIHS

2.2.2 | OCHOBBI THAPABINKH U THAPOMEXAHUKHI

2.2.3 | IIpon3BOACTBEHHAs IPAKTUKA, IPEAAUIITIOMHAS IPAKTUKA

2.2.4 | [Ipon3BoACTBEHHAS IPAKTHUKA, TEXHOIOTHYECKas (IPOEKTHO-TEXHOIOTHYECKas) IpaKTHKa

3. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSI JUCLIMTTIMHBI
(MOZLYJIs)

VK-1. Cniocoben OCYHICCTBJIATH ITIOUCK, KpI/ITI/I'{CCKI/IfI aHaJIn3 U CUHTE3 I/IHCI)OpMaLII/II/I, MPUMEHATH CHUCTEMHBII TTOAX0 JJIs
PpCHICHUS MMOCTABJICHHBIX 3a1a4

VYK-1.1 3HaeT: METOMKH MTOKCKA, cOopa U 00pabOTKH UHPOPMAIIUH, METOI CHCTEMHOTO aHAJIN3a

VK-1.2 YMeer: IpUMEHATh METOIMKH IIOUCKa, cO0pa, 00pabOTKH HH(OPMALINK, CUCTEMHBIN ITOIXO0/ ISl PEIICHHUS TOCTaBICHHBIX
3a/1a4 ¥ OCYIICCTBIIATH KPUTHUSCKHUI aHATN3 M CHHTE3 HH()OpMAIIH, TIOTYICHHOW U3 aKTyaJbHBIX POCCHHCKHUX H 3apYOSIKHBIX
HUCTOYHUKOB

YK-1.3 imeet HaBBIKU: TTOHCKa, cOOpa 1 00pabOTKM, KPUTHUECKOTO aHAIM3a M CUHTE3a HH(GOPMAIIUH, IS PeIICHHUS
MOCTaBJICHHBIX 3a/1a4

OIIK-1. CriocobeH yuyuThIBaTh COBpPEMEHHbIE TEHCHLIUH Pa3BUTHS TEXHUKH U TEXHOJIOTHI B 001aCTH TeXHOC(HEpHOI
6€3011aCHOCTH, M3MEPUTEIILHON U BHIYMCIUTEILHON TEXHUKH, HHPOPMAIIMOHHBIX TEXHOJIOTHH IPH PEIICHUH TUIIOBBIX 33134 B
obnacTy MpoQecCHOHANBHOM ASSTENBHOCTH, CBA3aHHOH € 3aIIUTON OKPYKAIOMEeH cpebl 1 oOecreueHneM 0e3011aCHOCTH YEI0BEKa;

OIIK-1.1 [TornMaeT coBpeMeHHBIE TCHACHINHI Pa3BUTHS TEXHUKHU U TEXHOJIOTHH B 00J1acTH TEXHOC(HEpHOIT Oe30IacHOCTH,
M3MEPUTETHHON M BEIMUCIUTENEHON TEXHUKH M IPUMEHSET HX B CBOEH NMPOQeCCHOHANBHOMN eI TETbHOCTH

OIIK-1.2 TTpumMeHsieT MaTeMaTHYECKUH ammapaT JJIs pelIeH:s THIIOBBIX 3a7a4 B 00JIaCTH MPOQECCHOHANBHOMN eITeTbHOCTH

OIIK-1.3 Pa3pabatbIBaeT MpoCThIE MATEMATHICCKUE MOJIENTH OOBEKTOB, IPOIIECCOB, SIBIICHUN MPH 3aJaHHBIX JOMYIICHUIX U
OTpaHUYEHHSIX B 00JacTH NPOodeccHoOHaNbHON IS TeIbHOCTH, CBI3aHHOM C 3alIUTON OKpYXKAroel cpebl U o0ecrieyeHneM
0€e30I1aCHOCTH YeJIOBEeKa

B pe3yabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqamumﬁca JOJIKECH

31 | 3HaTh:




3.1.1 | Terutou3uUecKre CBOWCTBA BEIIECTB U TEILUIOBBIX MPOIIECCOB, MPUBOISAIINX K N3MEHEHHIO 3TUX CBOWCTB, MX BIMSHUIO HA
MPOTEKaHKE PAa3IHYHBIX TEXHOJIOTHUECKUX IPOLIECCOB, IPOU3BOJICTB U OKPYKAIOIILYIO CPELY;

3.1.2 | MmeToibI ompeieNieHus TeTI0()U3NIECKUX CBOWCTB BEIIECTB PACYETHBIMH U DKCIIEPUMEHTANbHBIMUA METOJJAMH U HX
MIPUMEHEHHE JJIsl PACUCTOB OC30MAaCHBIX YCIOBHI MPOU3BOACTBA;

3.1.3 | cBOMCTBA CYLIECTBEHHBIX JUIA OTpacial pabouux Tes ropeHusi, cnoco0oB Termmoo0MeHa, MPUHIUIA AEHCTBUS U YCTPOUCTBA
TEIII000MEHHBIX aIlapaToB, TEIUIOBBIX BUTATENCH, TSIUIOBBIX MAIIHH H IPYTUX TEIUIOTEXHHYCCKUX YCTPOMCTB,
MIPUMEHSIEMBIX B OTPACITH, CHCTEM TETIIOCHA0KEHUS;

3.1.4 | ocHOBHBIC 3aKOHBI MMPEOOPA3OBAHUS IHEPTHH, 3aKOHBI TEPMOJTUHAMUKHI M TETNIOMacCOOOMEHA; TEPMOIMHAMHYICCKIEC
MIPOIIECCHI M LIUKJIBI; OCHOBHBIE CBOIMCTBA pa0OYHX TEJ, MPUMEHSIEMbIX B OTPACIIU; PUHIINT IEHCTBUS U YCTPOHCTBA
TEIMII000MEHHBIX aIllapaToB, TEIUIOCUIOBBIX YCTAHOBOK U IPYrUX TEIIOTEXHUYECKHUX YCTPOHCTB, MPHMEHSEMBIX B
0Tpaciu; OCHOBHEIE CIIOCOOBI SHEPrOCOSPEIKECHUST; CBSI3b TCIUIOIHEPTETHUCCKUX YCTAHOBOK C IIPOOJICMOI 3aIIUTEI
OKPY)KaIOIIEeH Cpebl.

3.2 [ Ymern:

3.2.1 | mpOBOANTH TEPMOIUHAMIYECKUE PACUCTHI PAOOYNX IPOIECCOB B TEIUIOCHIOBBIX YCTAHOBKAX U IPYTHX
TEIUIOTEXHUIECKUX YCTPOUCTBAX, TPUMEHSIEMBIX B OTPACIIH; TPOBOIUTH TETUIOTHIPABIMUECKHE PACUETHI TEIUIO0OMEHHBIX
amnmapaToB; paCCUUTHIBATH U BEIOUPATh PallMOHATBHBIE CHCTEMBI TEIIIOCHA0XKEHUs, TpeoOpa30BaHus U UCTIOJIb30BaHUS
9HEPIHH, PAlOHAJIBHBIC CUCTEMBI OXJIAXKACHHS H TEPMOCTATUPOBAHUS 000PYI0BaHHUS, IPUMEHSIEMOTO B OTPACIIH;
PACCUUTHIBATH TEIUIOBBIC PEKUMBI SJHEPTOYCTAHOBOK, U3 Y3JI0B U 2JIEMEHTOB.

3.3 | AMeTh HABBIKH U (HJIH) ONBIT A€SITEJILHOCTH:

3.3.1 | paboTHI ¢ pa3TUYHBIMUA HCTOYHUKAMHU HH(OPMAIIHH, aHAJH3a U 0000IIeHNsT HEOOXOJUMBIX CBEICHHUH C IIEIBI0
obecriedeHus1 6€30MaCHOCTH TEXHUKH U TIPOU3BOICTB; pabOTHI CO CIIPABOYHOH, YISOHOH M HAYIHO-TEXHUIESCKOM
JUTEPATypOi U BHITOJHEHUS] TEPMOANHAMHYECKUX PACUETOB.

4. CTPYKTYPA U COOJEPKAHHUE JUCHUIIIIMHBI (MOIYJIS)
HaumeHnoBaHue pa3jeoB u TeM /BU] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHsaTHs/ Kypc 110701 pakT. | moar.
Paznen 1. Texnnueckass TepMOANHAMHUKA
Tepmomuaamudeckas cucrema /Jlex/ 3 2 VK-1.1 VK- JI1.1J12.1 0 0
1.2 YK-1.3 2122
OIIK-1.1
OIlK-1.2
OIIK-1.3
TepmoanHaMuydeckas cucrema /I1p/ 3 2 VK-1.1 VK- JIT.1J12.1 0 0
1.2 YK-1.3 31
OIIK-1.1
OIIK-1.2
OIIK-1.3
HccenenoBanue TepMOAMHAMUYECKUX 3 2 VYK-1.1 VK- JI.1J12.1 0 0
mporieccoB. /JIex/ 1.2 VK-1.3 22
OIIK-1.1
OIIK-1.2
OIIK-1.3
HccenenoBanue TepMOAMHAMUYECKIX 3 18 VK-1.1 VK- JI1.1J12.1 0 0
nporeccos. /Cp/ 1.2 VK-1.3
OIIK-1.1
OIIK-1.2
OIIK-1.3
TepMoarHAMUYECKHE KBTI /JIek/ 3 2 VYK-1.1 VK- JI1.1J12.1 0 0
1.2 YK-1.3 31
OIIK-1.1
OIlK-1.2
OIIK-1.3
Hukiel qBurateneil BHyTpeHHETO 3 2 VK-1.1 VK- JIT.1J12.1 0 0
cropanus /ITp/ 1.2 YK-1.3
OIlIK-1.1
OIIK-1.2
OIIK-1.3
[uxrel mapocuinoBeIX yeTaHOBOK /IIp/ 3 2 YK-1.1 VK- J1.1J12.1 2 0 yaebHas
1.2 VK-1.3 JICKYCCHS
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
32

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
21022

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
01092

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
0132

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
32

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
32

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
0122

orpoc

TemmonpooarocTts /Cp/

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

JI1.1J12.1
32

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
0132

ompoc

temtonepenaya /Cp/

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

J.1J12.1
0132

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. IIpenmer Texandeckoii tepmoanHaMuky (T/1). [TapaMeTpsl COCTOSHUS U €IMHAIIBI HX U3Mepe-HUs. PoIb pycCKHX YdEHBIX B
Pa3BUTHU TETUIOTEXHHUKH.

2. YpaBHEHHUE COCTOSIHUS UI€AJILHOTO Ta3a. ['a30Bast MOCTOSHHAS U ee PU3NUECKUIA CMBICIT.

3. BayrpenHss sHeprus ra3a. OnpeneneHue paboTH ra3a. DHTAIBIHS.

4. Monsrue o TeruioeMkocTH. COOTHOIIEHHE MEXKITY 00BEMHON, MaCCOBOM U MOJIBHOM TETIOEMKO-CTsIMU. M300apHas u u3oxopHast
TEIIOEMKOCTH.

5. 3aBHCUMOCTb TEIJIOEMKOCTH OT TEMIEPATyphl U AaBJICHUS.

6. MonekynsipHO-KHHETHYECKask TEOPUS TETJIOEMKOCTH.

7. T'a30BBIe CMeCH, UX OLIEHKA U KaXyIIascsl MOJEKYIIsIpHas Macca. TermIoeMKoCTh Ta30Boi cMecr. OTHOIICHUE TEIIOEMKOCTEH.
8. [epserii 3akoH T/l. YpaBueHus nepBoro 3akoHa TJI. 9. 3aBUCHMOCTH MEXIy IapaMeTpaMH rasa u MmoJUTPOITHOM IIpolecce.
10. TepMoarHAMHUYECKOE UCCIIEIOBaHNE H300apHOTO TIpoIiecca.

11. TepmoauHaMuUecKoe UCCIeI0BaHIE H30TEPMUYECKOro mmporecca. [loctpoenne n3orepmsl.
12. TepmoauHaMuveckoe UccieqoBaHue aauadaTHoro mpouecca. [Toctpoenue anuadaTsl.
13. TepmoauHaMUYECKO€E UCCIEJOBaHUE H30XOPHOTO IpoIiecca.

14. DHTponHsA U ee PU3NIECKUNA CMBICIT.

15. Cymnocts Broporo 3akona T/I. [Tonstue o Tepmoannammdeckom KIT/I nukia.

16. U3menenue sutponnu B T/[ nmpoueccax. Tennosas nuarpamma.

17.. Onpenenenue nokasareis MOJIUTPOIBL.

18. XapaxTepucTHKa MOJUTPOIHBIX IIPOIECCOB B 3aBUCHMOCTH OT TTI0Ka3aTelNs IIOJUTPOIIHL.
19. U3o6paxxkenne ocHoBHBIX T/l mpoueccos B TS auarpamme.

20. I'padraeckoe M300pakeHUE MPOLIECCOB U IIUKIIOB.

21. Huxn ABC ¢ n30XopHBIM OJIBOAOM TeILIa.

22. UneansHbiit nuka JIBC ¢ n306apHBIM [TOIBOIOM TeEILIA.

23. Unpeanpubiii muka JIBC co cMelIaHHBIM ITOBOJOM TEILIA.

24. CpaBHenue nukios JIBC.

25. Huxnst [IBC.

26. N neanbHble HUKIBI Ta30TypOMHHBIX ycTaHOBOK (I'TY) ¢ n300apHBIM OJBOJOM TeIlIa.

27. Hukn I'TY ¢ U30XOpHBIM MOIBOJIOM TEILIA..

28. PerenepaTHBHBIN IIUKI ra30TYpOMHHON YCTaHOBKH.

29. UneanpHble LUKIIBI BO3LYIIHO-PEAKTUBHBIX ABUraTENICH.

30. YpaBHEHHE COCTOSIHUS peajbHOro ra3a. pV - nuarpaMmma BOASHOTO Mapa.

31. CBolicTBa peanbHbIX ra3os.

32. TS upV nuarpaMmsl BOJSHOIO Iapa.

33. I[TapaMeTpsl BOASHOTO Hapa : yAeIbHbIH 00beM, SJHTANBIUA. DHTPOMIHS NEPErpeToro napa.
34. IlpunuunuanpHas cxema napocuinoBoit ycranoBku ( [ICY). Iukn KapHo ans BoasHOTO Mapa.
35. lukn Penkuna. Biousinue napamerpos napa Ha KIIJI nukna Penkuna.

36. Pereneparusnsiif ruxi [ICY.

37. Lluka napocuiIoBOi YCTAaHOBKHU C MTOBTOPHBIM IIEPETPEBOM Mapa.

38. Pabouwmii mporiecc MopurHeBOTro OTHOCTYIIEHYATOTO KOMITpEccopa.

39.BnusiHuE BPEHOTO MPOCTPAHCTBA Ha pabOTy KOMITpeccopa.

40. MHoOTOCTYIIEHYaThIe KOMITPECCOPHI

41. ITapoxomnpeccopHbIE XOUIbHbIE YCTAHOBKHU.

42. IIukiel XOJMOIUIBHBIX YCTAHOBOK.

43. YcTpoiicTBO ¥ IPUHIIUT ISHCTBUS OBITOBOTO XOJOJUIIbHUKA.

44. 11¥KJIBI BO3AYIIHOM X0M0AUIBHON yeTaHOBKU. OOpaTHBIN nuki KapHo.

45. TIporiecc TemI000MeHa MEXKIY ABYMS CPEIaMH, Pa3IeICHHBIMUA CTCHKOM.

46. TeronpoBOAHOCTb CTEHKU. Temonepeaaya.

47. Pacuer peKkynepaTUBHOTO TEMJI000MEHHHKA

48. I'paduku mporeccoB HACANBHOTO rasa .

49. N300pakeHne OCHOBHBIX TEPMOIMHAMHIYECKHUX TIporieccoB B PV koopaunaTax.
50.M3006paskeHne OCHOBHBIX TEPMOJIHHAMHIECKHIX MIPOIecCOB B TS - KOOpAMHATAX

5.3. TemaTnka KypcoBbIX pa0doT (KypCOBBIX IIPOEKTOB)

He npenycMoTpeHO yueOHBIM IIIAHOM.

5.4. ®oHJ O1LIEHOYHBIX CpeacTB AJisdd MPOBEICHUS TEKYHIE€ro KOHTPOJIs




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 XOIOAMIHHBIX MAIITUH.

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. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOPEI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI1.1 | Apyrionos B. A., Temnodusnka u TernorexHuka: Temnodusuka: yaeOHOe M.: MUCuC, 2010 | Dnextpon

Kpynennukos C. A., nmocooue HBIH

Coopmukos I'. C. pecypc

6.1.2. JlonosiHuTEIBHAS JJUTEPATypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo

JI2.1 |Jlykanuna B. H. TerurorexHuKa: yaeOHHUK M.: Beiciast 0
mkona, 2002

6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UnTepHet"

D1 | Temmorexnuka [D1. pecypc] —pesxum pocryma: http://amastercar.ru/articles/fuel oil 5.shtml

32 |Mupam A. O. TEXHUYECKA S TEPMOANHAMUKA. TEINIOMACCOOBMEH: YuebHoe n3nanue. - M.
WznatensctBo ACB, 2011 // http://www.studentlibrary.ru/documents/ISBN9785930938418-SCN0001.html1?
SSr=39013353dc083acf940b500

6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevdeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | SuperNovaReaderMagnifier

6.3.1.3 | 1C: Ilpennpusrue 8. Cenbckoe X03s1HcTBO. KOMIIIEKT 11 00ydeHus B BBICIINX 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 | DnekTpoHHBIN NepuoanYeckuii cripaBouyHuK «Cucrema ['apanT»

6.3.1.8 | OC Windows 10

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | HanmmonansHas 31eKTpoHHAs OnoimoTeka. JlocTyn mocpeacTBoM nucnois3oBanus cet «VHTepHeT» Ha 32 TepMuHaia
nocryma. https:/H36.pd/

6.3.2.2 | DnekTpoHHbIH nepuonnieckuil cnpaBouHuk «Crucrema TAPAHT». [TonHOTEKCTOBEIHN, 00HOBIseMBIi. JlocTym Mo
JIOKaJILHOM CETH aKaJeMUH

6.3.2.3 | Dnextponnas Gubauoreunas cucrema « 35C FOPAMT www.biblio-online.ru». IToMHOTEKCTOBAS HIEKTPOHHAS
6ubnuoreka. IHOMBUyabHBIN HEOTPAaHUUYEHHBIH JOCTYI Yepe3 GUKCUpOBaHHBIN BHeIHUH [P aapec akagemun
HEOTPaHMYCHHOMY KOJMYECTBY OJIh30BATENCH U3 JIF000H TOYKH, B KOTOPOH UMEETCs AOCTYI K ceTh VHTepHeT.
https://www.biblio-online.ru/




6.3.2.4 | OnexrponHo-6ubmuoTeunas cucreMa ZNANIUM.COM. IlomHoTeKCTOBas 2NeKTpOoHHAs OnbmuoTeka. HANBUAYaIbHbIH

HEOTpaHMYEHHBIN AOCTYN uepe3 GUKCUPOBaHHBIN BHeIIHUH [P anpec akagemMun HEOrpaHUYEHHOMY KOJIMUECTBY
MOJIb30BaTeNeH U3 JTFO00H TOYKH, B KOTOPOI MMeeTcs ToCTyI K cetr MHTepHeT. http://znanium.com/

6.3.2.5 | DnextponHas 6ubnroTeka TexHuueckoro BY3a (OBC «KoHCynbTaHT cTyaeHTa»). [I0THOTEKCTOBAS dJISKTPOHHAS

6nbmmoTeka. MHIUBHAYaIEHBIN HEOTpaHHIEHHBIH JOCTYI Yepe3 GpukcupoBaHHBIN BHemHAH [P anpec akamemnn
HEOTPaHMYCHHOMY KOJIMUECTBY IOIB30BaTENCH U3 TF000H TOUKH, B KOTOPOH MMEETCS OCTYII K ceTu MHTepHeT.
http://www.studentlibrary.ru

6.3.2.6 | OnexTpoHHas 6MOIHOTEUHAs cHcTeMa U3faTenseTBa «Jlanpy. ITomHOTEKCTOBAs 3MEKTPOHHAsS OUOIHOTEKA.

WHauBUya bHBIH HEOTPaHHMYCHHBIN TOCTYI Yyepe3 PUKCUPOBaHHbBIN BHEIIHUH [P anpec akageMun HeorpaHHIEHHOMY
KOJIMYECTRY MOJIb30BaTENeH 13 JIF000H TOYKH, B KOTOPO# nMeeTcs JocTyn k cet MHTepHeT.http://e.lanbook.com

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOLY JIA)

Aynuropust

Bun pabot

Hasznauenue

OcHaIIEHHOCTh

0-103

VYueOHas ayquTopHs

Crena-tpenaxep «Temnooii Hacoc-1», crenn «Vcneitanue
KOMITPECCOPHOI yCTaHOBKMY, cTeHA «VcenenoBanue ko3¢ dunneHTa
U3ITy4eHHs TBEPIOTo Tenay, cTeHn «Onpenenenne n3obapHoOH
TEIUIOEMKOCTH BO3/lyXa», CT€H/ «Y CTPOMCTBO [JIsl U3y4YEHUs
Ipolecca CyImKn», X0noAuIbHUK «31JI-MockBa», KOMIUIEKT
IUTAKaTOB IT0 TEPMOANHAMUKE U TEINIOTEXHUKE, MaKeTHI TapoBOit
TypOUHBI, HOPITHEBOTO KOMIIPECCOPa, POTOPHO-BAIBIIEBOTO
KoMIpeccopa, abcoOpOLIMOHHOTO XOJIOIUIbHHIKA, HarpaMma
BoJsTHOTO Tapa Bykanosmua-HoBukoBa, [ocka kiaccHast, cTosl (10
IIT.), CTybs yueHndeckue (20 mr.)

1-301

YuebHast aymuTOpuUs

Bapomerp U11325 (1 mwr.), rurpomerp U11336 (1 mT.), natank
otHOocuTenbHOTO nasienus U11323 (1 wr), natauk cusl (1 wmr.),
natank yekoperus U11362 (1 mrt.), naTauk yckoperus U11363 (1
IIT.), YCTAaHOBKA IS ONIpeAEIeHHs KO PUIIEHTA BHEIIHETO TPECHHS,
YCTAHOBKA U1 H3MEPEHUsI CKOPOCTH TOJIeTa IMyAH METOJ0M
0aJTMCTHYECKOTO MasTHUKA, YCTAHOBKA JUISl H3YdCHHS THHAMUKH
BPAIIAaTENFHOTO ABM)KCHHS, YCTAHOBKA JUTS ONPEICIICHUS

ko3 unrenta TMHAMUYIECKON BSI3KOCTHU KHIKOCTH MeTogoM CTokca,
YCTAHOBKA JUIsl U3MEPEHNUs BA3KOCTH BO3yXa U ONpe/eNieHUe
CpenmHel [UTMHBI CBOOOIHOTO Mpobera MOJIeKy/I B BO3/yXe, YCTaHOBKa
Jutst onperneneHust ko3 unnenra [Tyaccona st Bo3mayxa, ycTaHOBKa
JUISL OIIpeIeNIeH s XapaKTepPUCTUK MEXaHW4IeCKUX KoyleOaHuM, Jocka
ydeHUYeCcKasi HaCTeHHas TpexdaeMeHTHas (1 mrT.), mkad
MeTaITHIecKui (1 IIT.), CTOJ MperofaBaTeNbCKii 0HOTYMOOBEIH (1
IIT.), CTOJ YIEHUUECKH 2-X MECTHBIN (8 WIT.), CTYI momymsarkuid (1
IIT.), CTYJ YYCHHUUYECKUH Ha MeTaiutokapkace (16 1mir.),
nHGOpMaHOHHBIH cTeH 1 (1 MmT.), CTON I pa3MeneHust MpruoopoB( 2
IIT.)

1-309

YuebHast aynuTOpust

JemoHcTpanuoHHOe 000pynoBaHue (MHTepakTuBHAsA focka SMART
Board 660 (1 mt.), nepcoHanbHbIil KoMIsiorep "MHpopMaTHKa" ¢
LCD monuTopoMm, ceteBbM GribTpoM (10 mmT.), JTOCKa yaeHnIecKast
HaCTeHHas TpexdieMeHnTHas (1 mr.), kadenpa nexkropa HacTompHas (1
IIT.), CTOJI MpenoJaBaTeabckuil OJHOTYMOOBEIH (1 mT.), CcTYyN
MOTYMATKUH (9 1IT.), CTON KOMIbIOTepHBIH (13 1mT.), cTo
YIeHHYEeCKHH 2-X MeCTHBIH (16 ImIT.), CTYa yIeHHIeCKHH Ha
MeTajutokapkace (34 mr.), mkad) KHIKHBINA ¢ OCTEKICHHBIMH
neepriamu (1 1mT.), yae6HO-HarIAAHbIE TOCOOUS: HH(OPMAIIMOHHBII
creHn (1 1mT.), IEeMOHCTPAalMOHHBIN KOMILIEKC
"MamuHocTpoutensHoe yepuenne" (10 mir.)

1-204

ITomemenue pis
CaMOCTOSATENBHON pabOThI

Cromnsl (28 mmT.), cTynbs (48 mrT.), mKad U CTEIUIaXHU ¢ INTEPaTypoii,
KOMITBIOTEpHASI TEXHUKA C BOBMOKHOCTBIO ITOIKITFOUCHHUS K CETH
"NuTepHer" U 00eCIeUeHUEM JOCTYIA B 3JICKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BATENBHYIO CpeIy OpTraHu3auu(4 mrT. ).

8. METOAUYECKUE YKA3AHUSA JJISA OBYYAIOIIUXCS 1O OCBOEHHUIO JTUCIUILIJINHBI (MOAYJISA)

Cnenuduxoii 3a049H0# HopMbI 00ydeHHS SIBISIETCS MPeobafaromiee KOINIECTBO YaCOB CAMOCTOSTEIBHOM PabOThI 10 CPaBHEHHIO €
ayIUTOPHBIMHU 3aHATHIMH, IOATOMY METOANKA M3ydeHHs Kypca IpeayCMaTpUBAeT HapAy C JIEKIHAMH U MIPAKTUYECKUMH
3aHATHSAMHU, OPTaHU3ALUI0 CAMOCTOSTENBHON pabOThl CTYIEHTOB, IPOBEICHUE KOHCYIbTAIMH, PYKOBOJCTBO AOKJIAAaMH CTyAE€HTOB
JUTS BEICTYIUICHHS Ha HAYYHO-IIPAKTHYCCKUX KOH(PEPEHINAX, OCYIIECTBICHHE TEKYIIET0, IPOMEKYTOYHOTO U HTOTOBOTO (hopM

KOHTPOJISL.

B cBsI31 ¢ yMeHbIIEHHEM KOJIMUECTBa ayTUTOPHBIX 3aHATHH (B COOTBETCTBUH C pabOUMMH y4eOHBIMH IIIaHAMH) OIS
CaMOCTOATENBHOI pabOThI 3HAUUTENBHO yBenuunBaercs. [IpernogaBaTens B npolecce ayAUTOPHBIX 3aHATHH OCBEIAET OCHOBHBIC




KJIFOYEBBIC TEMBI JUCLUIIIMHBI H 00paIiaeT BHUMAHUE CTyAEHTOB Ha TO, YTO OHH JOJDKHBI BCIOMHHUTH U3 PaHee MOydeHHBIX
3HAHUM.

CTyneHTH TOIDKHBI 001a1aTh HaBBIKAMH paOOTHI ¢ YIeOHO! IUTEpaTypoil U IpyruMy HH(POPMAIIMOHHBIMHI HCTOYHHKAMH
(cTaTbaMH U3 IEPHOANIECKUX W3IAHUH, HAYIHBIMH pab0TaMH, OITyOIMKOBAHHBIMU B CIIEIIHATBHBIX U3IaHHUAX U T.II.) B TOM YHCIIE,
HMHTEpHET-caliTaMu.

CamocrosiTenbHas paboTa CTyACHTOB 3a04HOM (OpMbI 00YHIEHHUS JOJIKHA HAYMHATBCS C 03HAKOMIICHUSI C pabouell mporpaMmoit
JICIIATUIAHEI, B KOTOPOH ITepedrcIeHbl OCHOBHAS M IOTIOMHHUTENIbHAS JINTEpaTypa, YIeOHO-METOMYIECKIE 3a1aHIsI HEOOX0IUMbIe
JUISL M3y4EHHS AUCLUIIINHBI B PaOOTHI HA IPAKTUYECKUX 3aHITHUSIX.

N3ydeHne kax1o1 TeMBbl cielyeT HaYMHaTh C BHUMATEIBHOTO 03HAKOMIICHHSI ¢ HAO0POM BOIIPOcOB. OHU OPHEHTHPYIOT CTYAEHTa,
TIOKAa3bIBAIOT, YTO OH JJOJDKEH 3HATH IO JaHHOI Teme. ClemyeT IMEeTh B BUAY, UTO YICOHUK WIH yIeOHOE TI0COOHE HMEET CBOIO
JIOTUKY ITOCTPOCHHS: OJHU aBTOPHI O0JIee MIMPOKO, a APYyrHe Oojee y3K0 pacCMaTPUBAIOT Ty MIIH UHYIO pobnemy. [Ipn n3ydennn
0001 TeMbl pabouel MporpaMMBbl ClieyeT HOCTOSHHO OTMEYaTh, KaKKe BOMPOCH! (IIyCTh B MHOM JIOTHYECKOM
HOCIIEZIOBATEIBHOCTH) PACCMOTPEHBI B IaHHOM IMIaBe yueOHMKaA, y4eOHOTO NOCOOUs, a Kakue omymieHbl. [1o 3aBepuieHnu paboTsl
HaJl y4eOHUKOM JIOJDKHA OBITH SICHOCTH B TOM, KaKHe TEMBI, BOIIPOCHI IPOTPaMMBI yIeOHOTO Kypca BBI YXKe H3YIHIIH, a KaKue
HPEeICTOUT U3YIUTH MO APYTUM UCTOYHHMKAM. B ciydae BO3HHUKIINX 3aTPpyAHCHUH B TOHUMAaHUHU y4eOHOTO MaTepualia clemyer
00paTUTBCS K JPYTUM UCTOYHHKAM, IJIE U3JI0)KEHUE MOXKET 0Ka3aThCst 00JIee JOCTYITHBIM.

IToHnMaHMe 1 ycBOGHHE COJlep)KaHMsI Kypca HEBO3MOKHO 0e3 4eTKOTO 3HaHH OCHOBHBIX TEPMHHOB U IIOHATHIH, HCIIOJIB3YEMBIX B
JAHHOW ITUCIUITIMHE MO KaXKT0H KOHKPETHOI TeMe. JIJIst 3TOTO CTYNEHT IOJDKEH MCHOIb30BaTh ONPEIS/ICHUS HOBBIX TEPMHUHOB,
KOTOpBIE JaBaJIHCh HA JIEKLUH, a TAK)Ke B PEKOMEHIOBAaHHBIX yueOHBIX 1 HH()OPMALMOHHBIX MaTepHanax.

ITpyu n3ydyeHnu JUCHUIUIMHBL CIETYET YCBOUTS!

TeII0GM3UIECKIE CBOMCTBA BEIIECTB U TEIIOBBIX IIPOIIECCOB, MPUBOAMINX K H3MEHEHHUIO 3THX CBOWCTB, X BIMSHHIO HA
HIPOTEKaHHE PA3IHYHBIX TEXHOIOTHUECKUX MPOIECCOB, IPOU3BOACTB U OKPYKAIOIIYIO CPELy;

HaBBIKU OTIPEACNICHHS TEIIO(PU3NUECKIX CBOMCTB BEIIECTB PACUETHBIMH M SKCIIEPUMEHTAIBHBIMU METOJJAMH M UX IPUMEHEHHUE JUTs
pacdeToB O€30MaCHBIX YCIOBHI IIPOM3BO/ICTRA;

HABBIKH Pa0OTHI C pa3IMYHBIMH NCTOYHUKAMH HH(POPMAIIHH, aHAIN3a U 0000IIeHHsT He0OXOIMMBIX CBEJCHHUH C IETIBI0
obecrieueHus1 6€30MACHOCTH TEXHUKH U TIPOU3BOJICTB;

CoBpeMeHHBIE CPE/ICTBA CBA3HU MO3BOJIAIOT CTPOUTH B3aMMOOTHOIIEHHS C IPEMOAaBaTENEM U BO BPEMS CAMOCTOSITENILHOM paboThI ¢
TIOMOIIIBI0 HHTEPHET-BUIEO-CBSI3H, a HE TOJIBKO BO BPEMsI ayIUTOPHBIX 3aHATHH M KOHCYIBTAINH. [IJI TPOXyKTHBHOTO OOIIEHHS
CTyAEHTY He0OXOJMMO BIIaeTh HABBIKAMHU JIOTUYHOTO, ITOCIEA0BATEIFHOTO U IOHATHOTO U3JI0KEHHS CBOETO BOIPOCA.
JKenarenbHo, 4TOOBI CTY/IEHT 3apaHee Hamucal MEKTPOHHOE MHChMO, B KOTOPOM MEPEUNCIINIT HHTEPECYIOIIUE ETO BOIPOCH! U
BOIIPOCEHI, M3Y4CHHE KOTOPHIX MPECTABISAETCS eMy 3aTPYIHUTEIEHBIM. DTO TaCT BOZMOXHOCTH MPEII0IaBaTeII0 OTIEPATHBHO
OTBETUTH CTYACHTY IT0 HHTEPHET-CBA3U U 00Jiee KaueCTBEHHO MOJITOTOBUTHCSA K MOCIEAYIONMM 3aHATHAM. HeoOX0anMO OTMETHTB,
4TO CAaMOCTOsATENbHAs paboTa ¢ TUTepaTypoil U MHTEPHET-UCTOYHUKAMU He TOJIBKO MOJIe3Ha KaK CPeCTBO Oolee NryboKoro
U3y4dEHHUs 000U IMCIUIIIMHBL, HO U SBJISCTCS HEOTHEMIIEMOH YacThio Oymymieit mpodeccHoHaIbHON IEATENbHOCTH BBITYCKHHKA.
BrimonHeHne pacdeToB IO KypcoBO paboTe, ee rpaduueckoil yactu TpedyeT mpeABapuTENbHON MPOPadOTKN MATEPUAIIOB JISKITHIA
U MaTEepHAJIOB MPAKTHYECKUX 3aHATHH, BHUIMATEIHHOTO 03HAKOMIICHHS C METOAMIECKIMH YKa3aHUAMH, a TAKKe JTUTePaTypHBIX
UCTOYHHKOB, PEKOMEHIOBAHHBIX B OHOIHOTrpaduueckoM CrucKe.

IIPAJIOXKXEHHNSA

IMpunoxenune 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



