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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuHbli: CdopmMupoBaTb KOMMETEHUMM obyvatowleroca B 06nacTv  TennoMaccoobMeHHbIX

npoueccoB, No3BoONAOLWME NPUMEHUTL 3HAHWS, YMEHUS U NTUYHbIE Ka4ecTBa AN pellueHus 3aaad obecnedeHnss TexHocdepHom
©es3onacHocTH

1.2 3apgauv AUCLUNNUHBI:

* [okasaTb 0COOEHHOCTM MPOLECCOB M annapaToB XMMUYECKOW TEXHOMOTUM.
» PaccMoTpeTb KOHCTPYKLMUM anmnapaTtoB 1 METObl UX pacyeToB

* MokasaTtb NyTn MHTEHCcUMKaLUM TENNIOMACCOOBMEHHBIX MPOLLECCOB.

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTensHas NoAroTOBKa npegnonaraeT co3faHne OCHOBbI Ans GOPMUPOBaHUS KOMMETEHLUI, YKa3aHHbIX B M.
2, NPy N3y4eHUN OUCLUMNIINH:

MeTponorus n ctaHgapTM3aums
MpuknagHasa mexaHuka
MaTtematuka

MHxeHepHas 1 KomnbloTepHas rpaduka
dunsnka

2 KOMMETEHUWU OBYYAIOWEINocsd, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TEHAEHLMN Pa3BUTUA TEXHUKM U TEXHONOIMMN B obnactn TexHoccepHon
6e30nacHOCTU, U3MEPUTENbHOW U BbIYUMCITUTENTbHON TEXHUKU, NH(POPMaLMOHHbLIX TEXHONOMMIA NPU peLleHun
TUNOBbIX 3aA4a4 B o6nacTu npodeccMoHanbHOM AeATEeNbHOCTU, CBA3aHHOW C 3alUUTON OKpYXKatollen cpeabl U
obecneyeHMeM 6e30NacHOCTU YerNoOBeKa;
3HaTb: OCHOBHble MapaMeTpbl TEXHOMNOMMYECKUX MPOLECCOB, KOHCTPYKTMBHbIE OCOBEHHOCTM annapaToB W CUCTEM Kak

0OBEKTOB ynpaBneHus Ansi 3amnThbl OKpYXKatoLLen cpeabl.

YMmeTb: obecneumBaTth pelleHvWe 3ajady TexHocdepHoi GesonacHOCTM Mpu peanu3auuMim KOHKPETHbIX TEeXHOMOrMYecKmx

npoueccoB, Wwucnosnb3oBaTb OMNTUMAlbHble YCIOBUA OCYWECTBIIEHUA NPOMbILUNEHHbIX TexHonormn pgnsi obecnevyeHus
©e3onacHocTn Yyenoseka.

Bnapetb: HaBblkaMy aHanu3a OCHOBHbIX napamMeTpoB TexHOosiorm4eckoro npouecca pAOna OueHKU 3(*)CbeKTVIBHOCTI/I

yMpaBreHYeCcKMX peLLeHnin No 3aliuTe OKpyKaloLen cpenpbl, 3Hepro- n pecypcocbepexeHus, obecneveHnto 6e3onacHoCTm
yenoBseka.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUMITNHE

KoHTakTHasa pabota

o X
= WHHoBaU,.
HaumeHoBaHue u coaepxaHue pasaenos, g Ho CP H
TEM " 6 Y s @< Jlek. Mp. Nab. dopmbl
y4eBHbIX 3aHATUN 3 2® (4achbl) _
O £ | (wackl) | (vackl) | (4achkl) 3aHATUIA

Pasgen 1. 'mgpaenuvka

Tema 1. M'mapoctatmka. OCHOBHOE ypaBHEHNEe
rmgpocTtaTuku. NpakTuyeckne npunoxeHus
OCHOBHOIO YpaBHEHUSI TMOPOCTaTUKM 05 05 4 vn
MpakTnyeckue 3aHaTus. MNMpakTuyeckme
NPUMOXEHNS1 OCHOBHOIO YpaBHEHNS
rmapocTaTUKK.

Tema 2. N'magpoanHammnka. OCHOBHble
YPaBHEHUSA ABWXKEHMWS XNOKOCTEN.
M'MapoanHammnyeckas CTpykTypa NOTOKOB.
MpunoxeHus Teopembl bepHynnu. MNoTtepun
[aBneHns Ha TPEHNE U MECTHbIe
COMNPOTUBIEHUS.

MpakTuyeckne 3aHaTuS. NprnoxeHns
TeopeMbl bepHynnu

0,5 0,5 9 nn

Pasgen 2. lNepemelleHne XnakocTen n rasos

Tema 3. NepemeLleHne XNaKocTen.
Knaccudukauma HacocoB. OCHOBHble
napameT-pbl HACOCOB. XapakTepUCTUKN
HaCcoCoB, MPUHLMMNbI AENACTBUS, BbIOOP.
MpakTuyeckne 3aHsaTuA. Hacocol. Pacyet
HaCOCHOW YCTaHOBKM

JlabopaTopHble 3aHATUSA. VcnbiTaHne
LeHTpobexHoro Hacoca. 3

0,5 2 4 10 nn

Tema 4. lNepemelleHne n cxaTue rasos.
Mpoueccol cxaTns rasos. Komnpeccopsl.
PaboTta cxaTtuns u notpebnsemas MOLHOCTb.
WHavkaTopHas guarpamma. CpaBHeHue U
0obnactT NnpMMeHEeHUs KOMMPECCOPHbIX
MaLUWH PasfuyHbIX TUMNOB.

0,5 nn

Pasgen 3. l'magpomexaHuyeckme MeToabl
pasgeneHuns

Tema 5. OcaxpaeHwue. Knaccudpmkauns
HEOHOPOAHbLIX CUCTEM U CMOCO0bLI MX pasge-
nexwus. MNMpouecc oTctamBaHus. KOHCTpyKLUn 0,5 0,5 4 nn
OTCTONHUKOB.

MpakTnyeckue 3aHsaTusa. OTcTamBaHne

Tema 6. dunbTpoBaHue. KoHCTpyKUnn
UNbLTPOB. 05 05 5 nn

Tewma 7. lNepemewmBaHne. MowHOCTb,
notpebnsemas mewankon. KoHCTpykuun 0,5 4 nn
MeLLlarnok.

Pasgen 4. OcHoBbl Tennonepegayn

Tema 8. OcHOBHble NoHATUS. Cnocobbl
nepeHoca TennoTbl. TennonpoBOAHOCTb. 1 10 nn
YpaBHeEHMS TENMONPOBOAHOCTH.

Tema 9. KoHBeKkTMBHasA TennooTtaava.
MexaHu3m nepeHoca TennoTbl. YpaBHeHUe 0,5 10 nn
Tennootgayn. Tennosoe nogobue.




Tema 10. OcHOBHOE ypaBHeHME
Tennonepeaayn. CpeaHsisi pasHOCTb
TemnepaTyp

JlabopaTtopHble paboTkl. N3y4eHune npouecca
Tennonepeaayn (onpegeneHne NoBepXHOCTU
Tennonepeaayn TeN006MEHHUKOB)

Pasgen 5. Tennosble npoLecchl

0,5

10

nn

Tema 11. MNMpOMbILUNEHHbIE TENNOHOCUTENN.
lMpouecchl HarpeBaHWs, OXNaXaeHNs,
KoHAaeHcauunn. Pac4ér n KoHCTpyKuum
TennoobMeHHbIX annapaToB.

MpakTnyeckue 3aHaTusA. Pacyér n
KOHCTPYKUMM TEMNOOOMEHHBIX annapaTos.

Tema 12. lNpovuecchl BbinapmBaHus.
YpaBHeHUs maTepuanbHbIX U TENSOBbIX
B6anaHcoB 0gHO- 1 MHOTOKOPMYCHOW
YCTaHOBOK.

MpakTnyeckue 3aHaTuA. MatepuarnbHbie 1
TennoBble 6anaHcbl 04HO- U MHOFOKOpMyC-
HOW BbINAPHbIX YCTAHOBOK.

0,5

0,5

10

nn

Tema 13. TemnepaTypHble NOTEPU NpKU
BblnapmBaHuu. NonesHas pasHOCTb TeMne-
paTyp u eé pacnpegeneHume no Kopnycam.
YCTPONCTBO BbINapHbIX annapa-ToB. Pacyér
BbINapHbIX YCTAHOBOK.

MpakTnyeckue 3aHaTUA. PacyéT BbinapHbIX
YCTaHOBOK.

0,5

0,5

15

mn

UTtoro B cemecTpe (Ha kypce ansa 3A0)

15

25

mn

KoHcynbTauum 1 npoMexyToyHasa attectaums
(3auver)

116

0,25

Pasgen 6. Macconepegaya

Tema 14. OcHoBbl Macconepegayn. Obuwme
NonoXeHusi. YpaBHEHUS MAcCOOTAAuN U
mMacconepegayu. lNogobue anddy3noHHbIX
NpoLIeCCOB.

Tema 15. NMopobue npoueccoB nepeHoca
Maccbl. YpaBHEHME MaccooTaaum.

0,5

20

mn

Pazgen 7. Abcopbuusi, agcopbuus

0,5

13

mn

Tema 16. XapakTepucTtmka npoLeccos.
MaTtepuanbHbIi 1 TennoBon banaHc
abcopbunn. decopbuunsa. Pacuet
abcopbepoB. Cxembl abCOPOLMOHHBIX
YCTaHOBOK.

Tema 17. Agcopbums. NpombILINEHHbIE
apcopbeHTbl. KOHCTpyKUMK 1 pacyéT
agcopbepoB NeEpMOAMNYECKOro U
HenpepbIBHOrO AENCTBUS.

0,5

15

nn

Paspgen 8. lNeperoHka n pektudukauns

0,5

10

nn

Tema 18. ®a3oBoe paBHOBECHKE XNOKOCTb-
nap. lNpocTtas neperoHka.

JlabopatopHkle paboTbl. MI3yyeHne npouecca
NPOCTOW MNEePEroHKx

Tema 19. Pektudmnkauus. YpaBHeHns
pabounx NMHUIN ONA BEPXHEN N HDKHEN
yacTen KONOHHbI. KOHCTpyKUUn n pacyeT
PEKTUMDUKALIMOHHBIX KOMOHH.
MpakTnyeckue 3aHsaTUA. OCHOBHbIE
NONOXeHNs1 pacyeToB BbINMApPHOMN,
peKTUnKaLMoHHON 1 aacopOLMOHHOWN
YCTaHOBOK.

0,5

10

nn

Pasgen 9. Qkctpakuums

0,5

10

nn




Tema 20. SkcTpakums N3 pacTBOpOB.
PaBHOBecue B cuctemax XunakocTb-
>KNOKOCTb. 0,5 4 10 I
JlaBopaTopHbie paboTbl. N3ydeHne npouecca
3KCTpaKUmm.

Tema 21. Pac4éT npouecca akcTpakuuu.

10 nn
KOHCTpYyKLMM 3KCTPaKTOPOB.

Pazgen 10. Cywka

Tema 22. lNMpoueccsl cywkn. Knaccudukaums.
Iunarpamma coCcTosiHUS! BNaXKHOro Bo3ayxa.
MaTepuanbHbIn 1 TennoBor 6anaHchl
npotecca cywwku. Pac4ét npouecca CyLKku.

0,5 10 nn

Tema 23. CneumanbHble BUAbl CYLUKA U TUMbI
cywmnnok. Pacyet cyumnok

Wtoro B cemecTtpe (Ha kypce ans 3A0) 4 4 8 116

KoHcynbTaumm n npoMexytoyHas aTTectaums

(3k3ameH, KypcoBoii npoekT) 3,5 6,5

Bcero koHTakTHas pab6orta n CP no

AMCLUMNNUHe 45,75 238,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenun v 3agaum KypcoBoW paboTbl (NpoekTa): — 3akpenneHue, yrnybnexHme n ob6obLieHne 3HaHnin, NonyyYeHHbIX
CTYLEHTOM MO TeOpEeTMYECKON 1 Nnabopa-TOpHbLIM YacTaM Kypca;

— NPUBUTUE CTYAEHTaM HaBbIKOB CAaMOCTOATENbHON paboThl MO PELUEHUIO KOMMIIEKCHON 3a4a4u, a Takke no
COCTaBIEHNIO TEXHUYECKON JOKYMEHTaLMu;

— paccMOTpeTb BONPOCHI COBPEMEHHOIO COCTOSIHUS U NEPCTNEKTUBBI Pa3BUTUS TEMNOMacCOOOMEHHbIX NPOLLECCOB,
NPUMEHSIEMbIX B NMPOMBILLIIEHHON 3KONOTUK;

- nokasaTb 3HaHWE TEXHUYECKUX AaHHbIX, CNOCOOO0B ynpaBneHUs TEXHONOMMYECKON YCTaHOBKOW;

— NPOU3BECTU pacyeT U NPOEKTUPOBAHUE YCTAHOBKM B COOTBETCTBUM C TEMOM KYpCOBOIO MpOEKTa.

4.2 TemaTuka KypcoBomn paboTbl (npoekTa): Abcopbunsa ras3os (ammmuaka, CEpHUCTOrO aHrmapuaa, yrinekmcnoro
rasa, CepoBofopoaa) Bogon B Hacago4dHom abcopbepe.

4.3 Tpeb6oBaHMA K BbINONMHEHUIO U NpPeACcTaBleHUI0 pe3yfibTaTOB KypcoBOM paboThbl (MpoekTa):

1) pesynbTatbl NPEACTaBMASATCA B BMAE MNOSICHUTENbHOM 3anuMcku obbemom 25-40 CTp., BKMHOYAA TEKCTbI
paspaboTaHHbIX NporpaMMHbIX NpoAykToB. [osicHuTenbHasa 3anuncka BbINOSHAETCA B TEKCTOBOM pefdakTope ¢ cobnogeHnem
npasun ocpopmnenms no NOCT 7.32-2017, a CNMCOK MCMOMNb30BaHHbIX MCTOYHMKOB - no TOCT 7.0.100-2018

2) rpadmyeckas 4acTb — MpUHUMNUanbHas TexHorornyeckass cxema YCTaHOBKW, YepTex obLliero Bmga OCHOBHOMO
annapara;

3) BbIOOP cnocoba peanusauum 3agaHuin KypCoBOro NpoekTa (A3blk MporpaMMUpoBaHusl, aBTOMaTU3MpOBaHHas cpeaa
MOZENVMPOBaHNS U pacyeTa, MaTemaTnyeckme NporpaMmmel) — Mo XenaHuw cTyaeHTa. PekomeHayeMble cpeacTea peanusauum
— Borland Delphi, Mathcad;

4) npu 3awuTe KypcOBOrO MpoekTa oOyyallmMMcsl AOMMKHbl OblTb MPOAEMOHCTPUPOBaHbLI PaboTOCMOCOGHLIE
nporpaMMHble NPOAYKThI 1 BbINOMHEHHbIe rpaduyeckre matepuarnsl.

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTtenen, KPUTepMeB U CUCTEMbI OLIEHUBaHUA pe3yrbTaToB 00y4YeHUsA
5.1.1 NMoka3aTenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHOYHOro
lMokasaTtenu oueHnBaHNs pesynbTaToB 0by4eHus
KoMneTeHuumn cpeacTea

®opmynupyeT OCHOBHbIE 3aKOHbI B 06r1acTy TeNoMaccooOMeHHbIX
npoueccoB, METOAbl  OLeHNBaHWUS paboTbl TENNO3HEPreTUYECKoro
obopyaoBaHus, onNncbiBaeT NCTOYHUKM HAayYHO-TEXHUYECKOWN
NHOPMaLUn Ans BbINOMHEHWS pacyeToB TennomaccoobmeHa ¢ Bonpocbl Ansa ycTHoro
obecneyeHnem TexHocdepHor HesonacHoCTy. cobecenoBaHus.
OriK-1 Mcnonb3yeT nonydeHHyto B pesyrbTaTe 00y4yeHUs TeopeTnyeckyio 1
npakTuyeckyto 6asy Anst Nony4yeHst MaTeMaTu4eckoro onMcaHus [MpaKTuKo-opueHTUpoBaHHOE
00beKTOB 1 cucTem B Buge anddepeHumnanbHbiX ypaBHEHUNA, 3ajaHue.

CTPYKTYPHbIX CXEM, NOCTPOEHMUS UX XapaKTEPUCTUK ANS YMEHbLUEHMWSA
BO34ENCTBUS Ha OKPYXaloLLyto cpeay.

KomnnekcHo oueHMBaeT TEXHUYECKYIO U TENNOIHEPreTUYECKYIO




3(phEKTUBHOCTE TENTOMACCOOOMEHHBIX OGHEKTOB, MPUMEHSIET
MaTemaTuyeckme MeTodbl AN peLleHns LMPOKOro Kpyra 3agdau
TennomaccobMeHa B TEXHONOMMYECKUX NpoLeccax [Ans CHUKEHUS
3arpsisHeHNs TeXHoCqKepbl

5.1.2 Cuctema n KpuTepun oL eHMBaHUSA

LWkana oueHnBaHns

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOoe cobecenoBaHue

MncbmeHHas paboTta

5 (oTnun4HO)

MonHbIN, ncyepnbiBaOLWUN OTBET, ABHO
OEMOHCTPUpPYIOLLMIA rNyOoKoe NOHMMaHNe
npeaMeTa 1 LUMPOKYH 3pYANLIMIO B OLle-
HMBaemon obnactu. Kputnuecknia, opuru-
HanbHbIA NOAX0A K MaTepuany.

KayecTBO MCNONMHEHNS BCEX 9NTEMEHTOB
NPaKTUKO-OPUEHTUPOBAHHOIO 3adaHns
MOSHOCTbIO COOTBETCTBYET BCEM Tpebo-
BaHUSAM.

YuuntbiBatoTcs 6annbl, HakoMNneHHble B
TeyeHne ceMecTpa.

Ob6yuvaroLwmmnca BCeCTOPOHHeE 1 rny6oko
paspaboTan TeMy Ha OCHOBE LUMPOKOro Kpyra
WCTOYHMKOB TEXHUYECKOW NuTepaTypbl
HOPMAaTUBHO-TEXHUYECKOW JOKYMEHTaLMK,
NPOSIBUN CaMOCTOATENbHOCTb, NpeacTaBun
npaBurbHble pac4eTbl U BbIBOAbI, HET
CYLLECTBEHHbIX HE4OCTATKOB B NOSICHUTENBbHOM
3anucke (rpadpmyeckon yactn n cTune
N3NOXEHWS), NPU 3aLLUTE KYPCOBOrO NpoeKTa He
JonylLLeHbl NOrpeLIHOCTM B MHTEpNpeTaumm
NMOAXOAA K PeLLeHMIO 3aa4m 1 pe3ynbTaToB.

4 (xopoLwuo)

OTBeT NOMHbINA, OCHOBAHHbIN Ha
npopaboTke Bcex 06s3aTenbHbIX
WCTOYHUKOB MHGopMaumn. MNMoaxoa K
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHBIN.

MHameuayanbHoe npakTuko-
OpPUEHTUPOBAHHOE 3ajaHne BbIMOSTHEHO B
JoctatoyHoMm o6bemMe, HO orpaHmyMBaeTcs
TONbKO OCHOBHbIMW MOAXOAaMW.
YuuntbiBatoTcs 6annbl, HakoMNneHHble B
TeyeHne ceMecTpa.

O6yuvatowmiicsa B NofIHOM 06beme BbINOMHWI
KYpCOBOW NPOEKT, NPOSBUIT CAMOCTOATENBHOCTb,
npencTaBun NpaBuIibHbIE pacYeThl U BbIBOAHI;
HET CyLLECTBEHHbIX HEJOCTATKOB B
NOSICHUTENbHOM 3anncke (rpadnu4eckon 4acTu un
CTUIE N3NOXEeHWs), MpY 3aLumuTe KypcoBoro
npoekTa AonyLeHbl HebonblUMe NOrpeLLIHOCT B
MHTepnpeTauumn noaxoaa K peLleHuno 3agaym u
pesynbLTaToB.

3 (yooBneTBOPUTENBLHO)

OTBeT BOCNPOMU3BOANT B OCHOBHOM TOSbKO
NeKLMOHHbIe MaTepuarbl, 6e3
camocTosiTeNnbHOM paboThl C
pekoMeHA0BaHHOMW NMTepaTypomn.
[eMoHCTpupyeT NoHMMaHve npegmeTa B
uenowm, 6e3 yrnybneHus B getanu.
MpuUCyTCTBYIOT CYLLECTBEHHbIE OLLUMGBKM Un
npo6enkl B 3HAHUSAX MO HEKOTOPbLIM TEMaM.
IMpaKTUKO-OpUEHTUPOBAHHOE 3aaHune
BbINOJIHEHO NOJIHOCTbLIO, HO B paboTe ecTb
OTAEnNbHbIE CYLLECTBEHHbIE OLLMOKM.
YuuTtbiBatoTcs 6annbl, HAKONNEHHbIE B
TeyeHue cemecTpa.

O6yyatowmiica B LLeNIOM BbINOSHWI KypCOBOWA
NpoeKT, NpeACcTaBuN peLleHne Bcex 3afay, Ho
NPOSIBMI HEJOCTaTOYHY CaMOCTOSITENBHOCTb, U
noTpeboBanach CyLeCTBEHHasi MOMOLLb
npenogaBaTensi; HET CyLLEeCTBEHHbIX
He[oCTaTKOB B MOSICHUTENbBHON 3anucke
(rpacdouyeckor Yactu 1 CTUNe U3NoXeHus).

2 (HeyOoBnNEeTBOPUTESNBbHO)

HenoHumaHue 3agaHHoOro Bonpoca.
HecnocobHocTb cchopMynmpoBaTh X0Ts Obl
oTAesbHble KOHUENMUUM OUCUUMNINHDI.
MpakTVKO-OpNeHTMPOBaHHOE 3afaHne He
BbiNonHeHo. He yunTbiBaloTCs Gannbl,
HaKOMMeHHbIe B TEYEHNE CeMecTpa.

O6yyatowmmcs NpeacTaBneH YacTUYHO
BbINOSTHEHHbIV MPOEKT (peLleHbl He Bce 3aaaHus
npoekTa), Npy 3TOM CoAepXaLLmii rpybble
OLWMBKM, CBMAETENLCTBYIOLWMNE O HENMOHUMAaHUN
CTyAeHTOM pa3pabaTbiBaeMoi UM TEMbI.

3ayTeHo

OO6yyatoLmiica nokasbiBaeT BCECTOPOHHEE
3HaHWe ANCUMNNNHBI, OPUEHTUPYETCS B
OCHOBHbIX MOHATUSX, TEPMUHAX U
onpepeneHusx, He gonyckaet
CYLLECTBEHHbIX OLLIMOOK BO BPEMSI YCTHOIO
cobecenoBaHus. Obyvatowniicss gaét
OTBETbI Ha BCe NOCTaBMEHHbIE BOMPOCHI,
coaepaHue O0TBETOB NO3BONSET
MONOXUTENbHO XapaKTepusoBaTb
CHOPMUPOBAHHOCTb KOMMNETEHLNA.
O6yyatowmiica NpaBuIbHO U B
[OCTaTOYHOM OOBbeME BbINOMHSAET
npakTu4eckoe 3agaHue

He 3auTeHo

O6yyatoLmitcs He UMeeT 4OCTaTO4HOro
YPOBHS 3HAHUA AUCLUMNIMMUHBI, MIOXO0




OPUEHTUPYETCS B OCHOBHBIX MOHATUSAX U
onpegeneHnsix, HEKOPPEKTHO NOHUMaET
CYLLIHOCTb MOCTaBMEHHLIX BOMPOCOB,
JonyckaeT npu OTBETE Ha BONPOCHI
CYLLECTBEHHbIE OLUMOKM, coaepKaHne
OTBETOB MNO3BONSET OTPULIATENBHO
XapakTepusoBaTb ChOPMUPOBAHHOCTb
komneTeHumn. Oby4atoLnncs He MoXeT
BbINOSNHUTL NPaKTU4eCKoe 3adaHue.

5.2 TunoBble KOHTPOSbHbIE 3alaHUSA UNN UHbIe MaTepuarnbl, Heo6XxoAMMble ANA OLEHKU 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNbLHOCTU
5.2.1 MNepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | DOpMYNNpPOBKM BONPOCOB
Kypc 3

1 M'MaopaBnvka-Hayka 0 3akoHax Xuakoctu. Ee coctaBHble YacTu.

2 OcHoBHble ur3nyeckre napameTpbl XXMOKOCTU, UX Pa3MEepPHOCTb, (PU3NYECKUI CMbICH.

3 OcHoBHble 3aKoHbI rMapocTaTuky: Aunepa, MNackans 1 OCHOBHOWN 3aKOH COXPaHEHWst SHEPrun B rMapocTaTuke.

4 OCHOBHbIE 3aKOHbI ABWKEHUS XUAKOCTEN: Q,M(bcpepeHumaanble YypaBHEHWs1 OBWKEHUS- HePa3pbIBHOCTH,
Haebe-Ctokca, bepHynnu n MareHa-lNyasenns.

5 MoTepun aHeprum (Hanopa) No ANMHE NPU Pa3NUYHbIX YCNOBUSIX ABMXKEHUS xuakoctu. OnpeneneHune
KO3(phUUNEHTOB TPEHUS.

6 MecTHble ruapaBnmyeckue conpoTusneHust. NMpuunHel NoTepu Hanopa (3Heprumn) B MECTHOM CONPOTUBIEHNN.

7 MpumeHeHne Teopun nogobus Npu peLleHnn rmapoaMHaAMNYECKMX 3adau.

8 MpakTnyeckoe NpMMeHeHne OCHOBHbIX 3aKOHOB rMAPOANHaMUKM.

9 MmapoarHaMmyeckme pexxnmbl OBUXEHUSA XUOKOCTU.

10 M'opaenuyeckuii pacyeT TpybonpoBoaa. Xapakrepmctuka Tpybonposoaa.

11 Hacocebl. Knaccudumkauus. ﬂqpameprl paboTbl HACOCOB (NPOM3BOAUTENBHOCTb, HAMOP, MOLLHOCTb,
KO3 PULMEHT NONE3HOro AENCTBUS).

12 LleHTpoGeXHbIN HAacoC. YCTPOWCTBO M NMPUHLUMM OENCTBUS.

13 MopLHeBoWn Hacoc. YCTPOMUCTBO M MPUHUUN AEACTBUS.

14 Mpouecchl cxaTus rasos.

15 Komnpeccopsbl, BEHTUNATOPLI, razodyBku. HasHaveHue,

16 MoplwHeBble komnpeccopbl. MHAnKaTopHas gvarpamma.

17 Knaccudurkaumnst HeogHOPOAHLIX CMecen 1 cnocobbl U3 pasgeneHus.

18 OcaxgeHue JyacTul nog AencTBueM cunbl TskecTu. KoadbdmumeHT conpoTUBNEHMS NPU pa3fnyHbIX YCNOBUSX
06TekaHMsa YacTuLbl XUAKOCTLIO.

19 BrnivsHne opmbl YacTULbl U CTECHEHHOTO OCaXAEeHWs Ha CKOPOCTb ABMXKEHUSA YacTul,

20 KOHCTpyKLMM OTCTONHUKOB.

21 dunbTpoBaHme. CKOpOCTb (PUMbTPOBaHUS.

22 KoHCTpyKUnn (hnnbTpoB NEPUOANYECKOro U HENPEPLIBHOIO AENCTBUA.

23 LleHTpudyrnposanune. daktop pasgenenus. IHOekc Npon3BoaUTENBHOCTMU.

24 KoHCTpyKUMK LeHTpndyr Nepuoamyeckoro 1 HenpepbIBHOro AENCTBUS.

25 MepemelwmBaHme. MoLLHOCTb, 3aTpaynBaemas Ha MexaHu4yeckoe nepemeLuBaHmne.

26 Tennonepegaya. Cnocobbl TennonepeHoca (TennonpoBOAHOCTb, KOHBEHLWS, TENNOBOE U3Ny4YeHne-CyLLHOCTb
Kakgoro crnocoba).

27 Tennosown 6anaHc.

28 YpaBHeHue TennonpoBogHoCTU. KoadhduumneHT TennonpoBogHOCTMU.

29 YpaBHeHue Tennootaauun. KoapduuuneHT Tennootgaun.

30 YpaBHeHue Tennonepegayun npu NnoCTOAHHbIX TemnepaTypax TennoHoCcUTENen.

31 YpaBHeHue Tennonepeaayun npu nepemMeHHbIX TemnepaTypax.

32 CpepHsa pasHoCTb TemnepaTyp Npy NPSMOTOKE U MPOTUBOTOKE.

33 KoHCTpyKUuMu TennoobMeHHbIX annapaTos.

34 Cnocobbl MHTEHCUdUKaLmum npoLiecca Tennonepeaayun.

35 OCHOBHbIE NPUHLMMBI ONTUMAanbHOMO NPOEKTUPOBaHWUSA TENNOOBMEHHON annapaTypsl.

36 BeinapmeaHue. BapuaHTbl npoBeaeHus npotecca.

37 [Mpon3BoanTEnbHOCTL BbINApHOro annapaTa Mo BbiNapeHHOW BoAe.

38 Pacxog rpetoLuero napa B 04HOKOPNYCHOW BbINMAPHON YCTaHOBKM.




39 Pacxopa TennoTbl No KOpnycaMm B MHOIOKOPMYCHOW BbIMapHOW YCTaHOBKM.

40 TemnepaTypHble NoTepy Npu BbiNapuBaHUM.

41 O6Lwasn 1 nonesHas pasHOCTb TeMMepaTyp B MHOTOKOPMYCHOW BbiMapHOW YCTaHOBKe.

42 KOHCTpYKLMK BbINApHbLIX annapaTos.

Kypc 4

43 Macconepegava. ®a3oBoe paBHoBecue. MaTepuanbHbii 6anaHc. YpaBHeHne paboyei NnMHun.

44 MepeHoc BellecTBa B thade. MonekynsapHas un TypbyneHTHas anddysus. YpasHeHus. KoadhduumneHTsi.

45 CpegHsia oBuKyLLas cuna npouecca Mmacconepenayu.

46 Yucno egmHnu nepeHoca. BoicoTa egmHuu nepeHoca.

47 Bbibop abcopbeHTa. YpaBHeHue paboyer nuHnn. Pacxon abcopbeHTa.

48 KoHcTpykunn abcopbepos.

49 Apcopbuus. PaBHoBecure npu agcopbummn. NpombilneHHble ancopbeHThl.

50 Ctagum npouecca agcopbumun. Pacxog napa Ha gecopbumto.

51 KoHcTpykumn agcopbepoB HenpepbIBHOMO U NEPUOANYECKOrO LENCTBUS.

52 ®Pu3mKo-XMMNYECKne OCHOBBI MPOLLECCoB neperoHku. MNpoctasa neperoHka. MatepuanbHbIn 6anaHc.

53 BapwuaHTbl NnpoBegeHus npouecca NeperoHku.

54 PuU3MKo-XMMUYECKne 0CHOBbI pekTudukauun. MatepuanbHbin 6anaHc pekTUOUKALMOHHON KONMOHHbI.

55 YpaBHeHue paboyer NMHUM AN HWKHEWR YacTu PEKTUDUKALMOHHOW KOMOHHbI.

56 PekTndunkaLmMoHHas ycTaHOBKa HENPEpPbLIBHOMO AENCTBUS.

57 OkcTpakuus. PaBHoBecue XMOKOCTb-XUOKOCTb. BapraHThbl NpoBeaeHust npoLecca aKCTPaKuum.

58 KOHCTpYyKUMM 3KCTPaKTOpOB.

59 Cyuwka. Knaccudmkaums npoLeccoB CyLLKU.

60 KOHCprKLWIVI KOHBEKTUBHbIX U KOHTAKTHbIX CYLUWUJIOK.

MaccoobmeHHble npouecchl. Knaccudukaums maccoobMeHHbIX NPoLEeCCoB. [BUXKyLLNE CUIbI

61
MacCcOOOMEHHbIX NPOLECCOB.

62 YpaBHeHue macconepegayuun. KoadhdumumeHT macconepegaum .

63 YpaBHeHue paboyen NnMHUM 4Nsi BEPXHEN YacTn PeKTUOMKALMOHHON  KOSOHHbI.

64 PacuyeT ogHOKpaTHOM aKCTpaKLmK.

65 BapuaHTbl NpoBeeHUs NpoLiecca CyLLKU.

66 KOHCprKLWIVI KOHBEKTUBHbIX U KOHTAKTHbIX CYLUWUJIOK.

67 YpaBHeHue macconepegayun. KoapdumumneHt macconepegayn .

68 Abcopbuns. PaBHoBecue ras — xuakocTb. MaTepuanbHbli 6anaHc.

69 Cyuwka. Knaccudmkaums npoLeccoB CyLLKU.

70 Cyuwka. Knaccudmkaums npoLeccoB CyLLKU.

5.2.2 TunoBble TeCTOBbIE 3aA4aHNA

He npegycmoTpeHo
5.2.3 TunoBble NPakTUKO-OPUEHTMPOBaHHbLIE 3afAaHNA (3apauu, Kerchl)

1. Onpepenutb cuny n3dbITOYHOTO MMAPOCTATUYECKOTO AABMNEHUS HA BEPTUKAIbHYK NPSIMOYTONbHYI0 CTEHKY B
3aKpbITOM cocyae. BbicoTa cTeHku2 M, WiMpuHa 8 M, NOBEPXHOCTHOE M3bbIToOuHOE AaBneHune 50 KlMa.

2. To4yka npucoegMHEHUs OTKPLITOrO Nbe3oMeTpa 3arnybrneHa Ha 4 M nog ypoBeHb BOAbl, a abConoTHOE
JasneHve Hag ceoboaHoM noBepxHOCTho cocTaenseT 1,3 atm. OnpegenuTte BbICOTY NogbemMa BoAbl B OTKPbITOM
nbesomeTpe.

3. Maponpoeog, gnvHon 40m gnametpom 51x2,5 MM n3onmpoBaH cnoem npobku TonwmuHom 30 Mm.
Temnepatypa NOBEPXHOCTW BHYTpK naponposoga 175 oC, noBepxHOCTM nsonsumm cHapyxu — 45 oC. Onpegenutb
KONnmMuyecTBO TennoTbl, TepsieMoe B 1 yac noBepXxHOCTbI0 naponposoda. KoadduumeHTsl TennonpoBogHOCTM CTanu 1
n30MALMn paBHbl COOTBETCTBEHHO 46,5 BT/(M2 K) 1 1,05 BT/(M2 K).

4. [opsiunin KOHLEHTPMPOBAaHHbLIV PacTBOp, BbIXOOALLMI U3 BbiNAapHOro annaparta ¢ Temnepatypoun 106 oC,
ucnonb3yeTcs ansi nogorpesa ao 50 oC xonogHoro pastaBneHHOro pacTeopa, NOCTyNatoLLEero Ha Bbinapky ¢
Temnepatypow 15 oC. B TennoobmeHHMKe KOHLLEHTPUPOBaHHLIN pacTBop oxnaxgaeTca no 60 oC. Onpegennte
TemnepaTypHbI Hanop Npu NPAMOTOYHOM ABUXEHUWN PaCcTBOPOB.

5. MNpw npoBeaeHUN pekTudrKaLmm KONM4eCcTBO napa NocTynaroLlero n3 KonoHHbl B AedrnermaTop coctasnseT
3000 «kr/4, konn4yectBo anctunnara — 1000 kr/y, konuyecTBo ncxogHon cmecu — 5000 kr/4. OnpegenuTe drnermoBoe
yucno.




5.3 MeToanuyeckue maTepmansbl, onpegensiowme npouenypbl OLeHUBaHUSA 3HAHWUA, YMEHUI, BrageHuin (HaBbIKOB

1 (Mnn) npakTM4YecKoro

onbiTa AeﬂTeﬂbHOCTM)

5.3.1 YcnoBus gonycka oGy4atoLlerocsi K NpoMeXXyTo4yHOW aTTecTauumu U nopsiaoK NMMKBUAAUUN akaaeMn4eckomn

3a40J1XKeHHOCTU

lMpoBegeHe NpomMexyTo4HON aTTecTaumm pernameHTMpoBaHoO nokanbHbIM HOpMaTMBHbIM aktom CM6IMYMNTA
«lMonoxeHne 0 NPOBEAEHNM TEKYLLETO KOHTPOSIS YCNEBAEMOCTU 1 NMPOMEXYTOYHOM aTTecTaumm oby4varoLwmxcs»

K 3avyeTy 1 3K3aMeHYy AoNnyCKakTCA CTyAeHTbl, MOJIHOCTbLIO BbINOJIHUBLUWE N 3alUUTUBLLNE naGopaToprle

paboThbl.

5.3.2 ®opma npoBeaeHUsi MPOMEXYTOUYHOM aTTecTauum No AUMcuMninHe

YcTHas +

NMncbmeHHas

KomnbloTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOM aTTecTalumMm No QUCUUNINHe

* BpeMsa Ha nogroToBKy Nno 3k3ameHaunoHHOMY 6VIJ'I6Ty cocTasnset 40 MUHYT;

* BpeMs Ha BbINOJIHEHUE NMPakKTUKO-OPNEHTUPOBAHHOIO 3adaHna — 20 MUHYT

NHas

6. YYEBHO-METOOMYECKOE U UH®OPMALIMOHHOE OBECNEYEHUE OANCLUUNITUHBI
6.1 YuebHasa nutepartypa

AsTop

3arnasue

MN3paTenbcTBO

| [oa nspaHnsa |

Ccbinka

6.1.1 OcHoBHas y4ye6Has nuTepaTypa

Arees, M. A., MpakuH, | TennomaccoobmeHHbIe http://www.iprbooksh
A H. MPOLIECChI U YCTaHOBKU Capatos: At MNMu 3p 2018 op.ru/70284.html
NPOMBbILLNIEHHOW Megua
TENNOTEXHUKM
Manebiwes, B. C., TennomaccoobmMeHHoe M B N https://www.iprbooks
MaHTunees, C. M. obopygoBaHve npeanpuaTum ockea, Bonorpa: Nppa 2024 hop.ru/143578.html
-UnxeHepus
Kopones, B. H., TennomaccoobmeH ExkaTepuHbypr: https://www.iprbooks
Heickas, C. A., WN3patensctso hop.ru/157118.html
OCTpOBCKaH, A. B, YpaanKoro 2022
Koponesa, B. H. yHVUBepcuTeTa
Bopwucos, b. B., TeopeTunyeckne oCHOBbI https://www.iprbooks
KpanHos, [1. A., Hu, A. | Tennocunsmnyeckmx n Tomck: ToMmckumn hop.ru/134301.html
3., MonosHukos, B. 0. | rugpoguHammyeckmx NoONUTEXHUYECKUIN 2021
npoueccos. Y.2. yHUBEpcuTeT
TennomaccoobmeH
lopbayes, M. B. TennomaccoobmeH. Hosocnbupck: https://www.iprbooks
TennonpoBOAHOCTb Hosocnbupckuin hop.ru/98744.html
rocyapCTBEHHbIN 2020
TEXHUYECKNI
YHMBEPCUTET
6.1.2 lononHuTenbHas y4ebHasa nutepaTtypa
Bnacos IN. . TennomaccoobMeHHble http://publish.sutd.ru/
npoLeccol B 3alumre ] tp_ext_inf_publish.ph
OKpy>KatoLLet cpeabl. CaHKIII-(IS'IeTIt_alpl_Gypr. 2024 p?id=202468
KoHTponbHas paboTta u cnerynti
KPCOBOW NPOEKT
JleBuukmn, U. A. MpruMeHeHne coBpeMeHHbIX https://www.iprbooks
nporpaMmMHo- hop.ru/129753.html
BblYMCMMTENbHbIX
KOMMIEeKCoB AN peLlleHnsa Mocka: 3gaTenbckumn 2022
3ajady TennomaccoobmeHa B Jom MAUCuC
NPOMBILLNEHHbIX arperaTax.
Mopenun dmsnyeckmx
npoueccoB B Ansys Fluent




6.2 NepeyveHb NpodeccnoHanbHbIX 6a3 AaHHbLIX U MH(POPMALIMOHHO-CNPABOYHbIX CUCTEM

1.http://www.pravo.gov.ru/-odurumnansHbinnopTanonybInkoBaHUSHOPMATUBHBIXMPABOBbLIXaKTOB
2.http://www.duma.gov.ru-cantl ocyaapcteeHHondymbidenepansHoroCobpaHuaPoccurickondenepavmm
3.http://www.consultant.ru-nHdopmaumoHHo-npasosonnopTan«KoHcynbTaHT InoC»
4.5B6C«IPRbooks»,http://www.iprbookshop.ru

5.96C«CNorynTay»,http://publish.sutd.ru

6.3 MepeyeHb NULIEH3NOHHOrO U CBOGOAHO pacnpoCcTpaHsAeMoro nporpaMmmMHoro oéecneveHus

JInueHans Ha npaBo ncnonb3oBaHMsa Y4ebHOro KomnnekTa nporpaMmHoro obecnevenus Naket o6HOBNEHUSA
KOMMAC-3D
Microsoft Windows Professional Upgrade Akagemunyeckas nuueHsns

Microsoft Windows
Mathcad Education — University Edition Term
MicrosoftOfficeProfessional

6.4 OnncaHme maTepmanbHO-TEXHMYECKOMN Oa3bl, HEOOXOoAMMOW ANA ocyLlecTBIeHMA o6pa3oBaTeNibHOro
npouecca no AMcumnnuHe

1. Microsoft Windows 10 Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows 10 Pro Russian Upgrade Open No Level Academic);

2. Office Professional Plus 2007 Russian Academic No Level,

3. Mathcad Education — University Edition.

4. MNMpaBo Ha ucnonb3oBaHue nporpammbl YINP3A «3konor» Bepcus 4.0 + mogynb «3acTpovika 1 BbicoTa» +
moaynb «'NC-CtaHaapTy;

5. Product Design Suite Ultimate 2015 (Autocad), Education network license

Ayautopus OcHalueHne

MynbTumeguinHoe ob6opyaoBaHue, KOMMbIOTEPHAs TEXHMKE C BO3MOXKHOCTLIO NOAKITIOYEHNS K
KomnbioTepHbiii knacc | cetn «/HTepHeT» n obecneyeHnem 4OCTyna B 3NEKTPOHHYIO MHEOPMaLIMOHHO-
obpa3soBaTenbHy0 cpeay

MynbTuMeauiiHoe obopyaoBaHue, crneumanusnposaHHas Mebenb, Aocka
JlekumoHHas Y A PYA H P A

ayautopust

CneuunanuanpoBaHHas Mebenb, focka
YyebHasa aygutopus




		2026-09-09T15:10:32+0300
	Рудин Александр Евгеньевич




