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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucumnnuubl: CdhopmupoBaTb KOMMNETEHUMM obydatolierocs B o6nactv TennoMacCooOMEHHbIX
MPOLECCOB, MO3BOMISIOWME MNPUMEHUTb 3HAHWS, YMEHUS W JIMYHbIE KayecTBa Ansl pelleHus 3adad obecneyeHus
TexHocdepHol 6e3onacHoCTH

1.2 3apaum gUCLUUNNVHDI:

* NMoka3aTb 0COOEHHOCTU NPOLECCOB 1 annapaToB XMMNUYECKON TEXHOMOTUM.

» PaccMoTpeTb KOHCTPYKUUKM annapaTtoB 1 MeTOAbl UX pacyeToB

* MokasaTb NyTU MHTEHCMdUKALMN TEMTOMaCcCOOOMEHHLIX NPOLIECCOB.

1.3 TpeboBaHus K NnpeaBapuTenibHOM NOAroTOBKe OOy4aloLerocs:

MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHue OCHOBLI AN (POPMUMPOBaHMS KOMMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLUMIINH:

MeTponorusa n ctaHgapTusaums

MpuknagHas mexaHuka

MaTtematuka

VHXeHepHas 1 KoMnbloTepHas rpaduka
dunsmka

2 KOMMNETEHUMN OBYYAIOLWEIoCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNIIUHBI

OlMK-1: CnocobeH yunTbiBaTb COBPeMeHHbIe TeHAEHLUN Pa3BUTUA TEXHUKM U TEXHONOIMI B o6nactu
TexHoccepHOW 6e30NacHOCTU, U3SMEPUTENTBHOWN U BbIYUCIIUTENTBHOW TEXHUKU, MHPOPMALIMOHHbLIX TEXHONOIMMN
npu peleHnn TMNOBbIX 3aA4a4 B o6nacty npodeccnoHanbHOW AeATeNbHOCTU, CBA3aHHOM C 3alUUTON
OKpyXatoLen cpeabl U obecneyeHnem 6e30NacHOCTM YeroBeKa;

3HaTb: OCHOBHblE MapamMeTpbl TEXHOMOIMMYECKUX MPOLIECCOB, KOHCTPYKTMBHbIE OCOBEHHOCTM anmnapaToB M CUCTEM Kak
0OBEKTOB YNpaBneHus 4ns 3aWuUThbl OKpPYXKaroLen cpeapl.

YMeTb: obecneumBaTth pelleHVe 3aday TexHocepHoi 6e3onacHOCTM Npy peanuaaunm KOHKPETHbLIX TEXHOMOrMYecKnx
MpoLIeccoB, UCMONb30BaTb ONTUMAarbHbIE YCMOBUS OCYLLIECTBIEHUS MPOMBbILLNEHHbIX TEXHOMOMI Ans obecneyeHus
0e3onacHOCTY YeroBeka.

BnageTb: HaBblkaMW aHanu3a OCHOBHbIX MapaMeTpPoB TEXHOMOrMYecKoro npouecca Ans OueHKU 3ddEKTUBHOCTM
yrnpaBfieHYeckUx peLleHnin Mo 3awuTe OKpyXKalllen cpeabl, 3Hepro- U pecypcocbepexeHusi, obecneyeHmio
6e30MNacHOCTY YENnoBekKa.




3 PE3YJIbTATblI OBYYEHUA MO AUCLUUMINHE

KoHTakTHasa paboTa

o &
HaunmeHoBaHve u cogepxaHue pa3genos, g556 CP VIHHoBaL.
TeM U y4ebHbIX 3aHATWIA 38g Tlek. Mp. Nad. (4achl) opmb!
o?, (vacel) | (4achkl) | (vach) 3aHATUN
Paspgen 1. l'vgpasnuka
Tema 1. MmgpocTtaTtuka. OcHoBHoOe
ypaBHeHue ruapocTtatuku. [paktuyeckue
NPUIOXeHNs OCHOBHOTO ypaBHEHUS
rMapocTaTukn 0,5 0,5 4 nn
MpakTuyeckme 3aHaTusa.  [NpakTnyeckue
NpUNoXeHus OCHOBHOTO ypaBHeHusi
rMapoCcTaTuKu.
Tema 2. TungpoguHamuka. OCHOBHbIE
ypaBHeHus OBVXXEHUS XNOKOCTEN.
MmapoanHammnyeckas CTPyKTypa MOTOKOB.
MpunoxeHunsa Teopembl beprynnu. NMoTtepu 05 05 9 Y
JaBrneHuss Ha  TpeHuMe UM MeCTHble
COMpOTUBMEHMS.

Mpaktuyeckne  3aHaTMa.  [punoxeHus
Teopembl bepHynnu

Pasgen 2. [llepemelueHne Xnokocten wu
rasos

Tema 3. [lepemelleHne XUOKOCTEN.
Knaccudpmkauma  HacocoB.  OCHOBHble
napameT-pbl  HAcoCOB. XapaKTepUCTUKM
HacOCOB, MPUHLUMNbI AENCTBUS, BbIOOP. 05 > 4 10 N
MpakTtnyeckmne 3aHATUA. Hacocbl. Pacuer
HaCOCHOWN YCTaHOBKM

JlabopaTtopHble 3aHATUS. WMcnbiTaHue

LeHTpobeXxHoro Hacoca. 3
Tema 4. lepemelieHne n cxatue rasos.
Mpoueccbl cxatus rasoB. Komnpeccopsl.
PaboTa cxkartus n notpebnsemas
MoOLHOCTb. WMHAukaTopHas  guarpamma.
CpaBHeHne wu obnactm npuUMeHeHus
KOMNPECCOPHbIX MALLWH Pa3fINYHbIX TUMOB.

0,5 nn

Paspgen 3. mgpomexaHuyeckme meToabl
pasgeneHus

Tema 5. OcaxgeHune. Knaccudumkaumnsa
HEOOHOPOAHbLIX CUCTEM U CMnocodbl KX
pasge- neHua. [lpouecc oTcTamMBaHus. 0,5 0,5 4 201
KOHCTpYKUUN OTCTONHUKOB.

MpakTnyeckume 3aHatus. OTcTamBaHne

Tema 6. ®unbtpoBaHue. KoOHCTpyKUMM

0,5 0,5 5 Wn
UnbLTPOB.
Tema 7. [llepemewmnBaHne. MoOLLHOCTb,
notpebnsiemas mewankon. KoHcTpykumum 0,5 4 nn
MeLLarnokK.

Pasgen 4. OcHoBbl Tennonepegayn

Tema 8. OcHoBHble nNoOHATMSA. Cnocobbl
nepeHoca TennoTbl. TennonpoBOA4HOCTb. 1 10 nn
YpaBHEHWS TENIONPOBOAHOCTH.

Tema 9. KoHBeKTMBHas TennooTtaava.
MexaHun3m nepeHoca TEnnoThl. 0,5 10 nn
YpaBHeHne Tennootaaudun. Tennosoe




Tema 10. OcHoBHOe ypaBHeHne
Tennonepeaayn. CpegHsas pasHoCTb
Temnepatyp

Na6opatopHble paboTbl. N3yyeHne npouecca
Tennonepegayn (onpegeneHve MOBEePXHOCTH
Tennonepegavn Teni006MeHHNKOB)

Pasgen 5. Tennosble npoLeccol

0,5

10

nn

Tema 11. [MpOMBbIWEHHbIE TENIOHOCUTENMN.
Mpoueccol HarpeBaHwus, OXNaxaeHus,
KOHOeHcaumu.  Pacd4éT M KOHCTpyKuun
TennoobMeHHbIX annapaToB.
MpakTuyeckme 3aHATUA. PacyéTt n KOHCTPYKL MK
Ten006bMEHHbIX annapaTos.

Tema 12. lNpouecchl BoinapmBaHusl. YpaBHEHUS
MaTepuanbHbIX U TENMOBbIX GanaHCoB OAHO- U
MHOFOKOPNYCHOW YCTaHOBOK.

MpakTuyeckme 3aHsaTMA. MartepuanbHble u
Tennosble BanaHcbl O4HO- Y MHOTOKOPMYyC- HON
BblMapHbIX YCTAHOBOK.

0,5

0,5

10

nn

Tema 13. TemnepaTypHble noTepu npu
BbinapmBaHuu. [lonesHaa pasHOCTb Temne-
patyp u eé pacnpegeneHve no Koprycam.
YCTPOWCTBO BbiNapHbIX annapa-toB. Pacyér
BblNapHbIX YCTAHOBOK.

MpakTnyeckme 3aHATUA. PacyéT BbiNapHbIX
YCTaHOBOK.

0,5

0,5

15

nn

WNtoro B cemecTpe (Ha kypce anst 3A0)

15

25

nn

KoHcynbTaumm n npoMexyTodHas attectaumns
(3auver)

116

0,25

Pasgen 6. Macconepenava

Tema 14. OcHoBbl Macconepegaun. O6wime
NOJTIOKeHUA. ypaBHeHI/Iﬂ MaccooTga4un n
macconepegaun. [logobue AndY3NOHHbIX
NpoLECCOB.

Tema 15. Tlogobue npoueccoB nepeHoca
Maccbl. YpaBHEHME MaccooTaauu.

0,5

20

nn

Paspen 7. Abcopbums, agcopbums

0,5

13

nn

Tema 16. XapakrtepucTuka  MpOLIECCOB.
MaTepuanbHbIi n Tennosomn 6anaHc
abcopbumn. Oecopbums. Pacuet abcopbepos.
Cxembl abCOpOLMOHHBLIX YCTaHOBOK.

Tema 17. Agcopbuud.  [pOMbILLIEHHbIE
agcopbeHThl. KoHCTpyKLmMK n pacyéT
agcopbepoB NepuoanyecKoro n HempepbIBHOIO
JencTBus.

0,5

15

nn

Pasgen 8. NeperoHka n pektngukaumns

0,5

10

nn

Tema 18. ®a3oBoe paBHOBECHE XMOKOCTb- Nap.
lMpocTasa neperoHka.
JlabopaTtopHble paboTbl. N3yueHne npouecca
NMPOCTOWN NEPErOHKU

Tema 19. Pektudpmkaums. YpaBHeHus pabounx
NMMHUA AN BEpXHEW U HWKHEW 4acTemn
KOFOHHbI. KoHcTpykuun " pacyeT
PEeKTUDUKALMOHHBLIX KONOHH.

MpakTnyeckune 3aHATUA. OCHOBHbIE NOMNOXEHUS
pacyeToOB  BbIMapHOW, PeKTUUKALNOHHOWN U
aacopbUMOHHON YCTaHOBOK.

0,5

10

nn

Paspgen 9. Okctpakuus

0,5

10

nn




Tema 20. OkcTpakuusi u3 pacTBOpPOB.
PaBHOBecMe B cucTemMax  XWOKOCTb-

KNOKOCTb. 0,5 4 10 I
JlabopaTopHbie paboTbl. 3yuyeHne

npouecca aKCTpakumw.

Tema 21. Pac4éTt npouecca 3KCTpakuuu. 10 un

KOHCTpYKLUKN SKCTPaKTOPOB.

Pasgen 10. Cywka

Tema 22. Mpouecchl CYLLIKW.
Knaccundukaumsa. [OQuarpamma COCTOSHMSA
BNaxHoro Bo3gyxa. MaTepuanbHbin 1 0,5 10 nn

Tennoson GanaHcbl Mpouecca  CYLUKW.
PacyéTt npouecca cyLku.

Tema 23. CneumanbHble BuAbl CYLLKA U
TWNbI CYLUMNOK. PacyeT cylumnok

Wtoro B cemecTpe (Ha kypce ansa 3A0) 4 4 8 116

KoHcynbTaumm 1 npoMexyToyHast

8 55 6,5
aTTectauus (3k3ameH, KypcoBol npoekT)

Bcero koHTakTHas pab6orta n CP no

AMELMITIHE 45,75 238,5

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu v 3aga4m KypcoBon paboTbl (NpoekTa): — 3akpenneHue, yrnybnexme n obobieHne 3HaHnin,
NONy4YeHHbIX CTYAEHTOM MO TEOPETUYECKOW 1 Nabopa-TopHbIM YacTsaM Kypca;

— NPUBMTUNE CTYAEHTaM HaBbIKOB CAMOCTOATENbHON PaboThl MO PELLUEHNIO KOMMIIEKCHON 3a4a4n, a Takke no
COCTaBMNEHWI0 TEXHUYECKON JOKYMEHTALNY;

— paccMOTpeTb BOMPOChl COBPEMEHHOIO COCTOSHUSA M MEPCNEKTUBbLI Pa3BUTUS TEMNTOMACCOOOMEHHbIX
NpoLIeccoB, MPYMEHSIEMbIX B MPOMbILLEHHOW 3KOMOru;

- NoKasaTb 3HAHWE TEXHUYECKUX AaHHbIX, CIOCOO0B ynpaBneHus TEXHONOMMYECKON YCTaHOBKOW;

— MPOM3BECTU pacyeT U NPOEKTUPOBAHUE YCTAHOBKM B COOTBETCTBUM C TEMOW KYpCOBOIO MpoeKTa.

4.2 TemaTuka KypcoBow paboTbl (npoekTta): PacyeT Tenno- unnm MaccoobMeHHON NPOMbILLNEHHOW YCTaHOBKM
1. Pac4eT BbINapHOWN yCTaHOBKM

2. PacyeT agcop6buNOHHOM YCTaHOBKM

3. PacyeT pekTudukaLMoHHON YCTaHOBKN

4.3 TpeboBaHUs K BLINOMIHEHUIO U NPeACTaBlIEHUIO pe3ysibTaTOB KypCcOBOW paboThbl (NpoekTa):

1) pe3ynbTaTbl NPEACTaBNSOTCA B BMAE MOSICHATENbHOW 3anucku obbemom 25-40 cTp., BKMOYas TEKCTbI
pa3paboTaHHbIX MPOrpamMMmHbIX MNPOAYKTOB. [losicHuTenbHas 3anuMcka BbLIMOMHSETCH B TEKCTOBOM pefaktope C
cobnogeHmem npasun odgopmreHna no FOCT 7.32-2017, a CAMCOK WCMOMb30BaHHbIX WUCTOYHMKOB - no [OCT
7.0.100-2018

2) rpachmyeckas 4acTb — MpUHLUMNMAnNbHas TeXHoNormyeckass CXxemMa YCTaHOBKW, YepTex obliero Buaa
OCHOBHOTO annapara;

3) BbIGOP crnocoba peanusaumu 3afaHuin KypcoBOro NpoekTa (S3blk NPorpamMMUpoBaHusi, aBTOMaTU3MpoBaHHas
cpeda MoAenvpoBaHKA U pacdeTa, MateMaThyeckme NporpaMmel) — Mo XenaHuio cTyaeHTa. PekomeHayemble cpeactea
peanunsauum — Borland Delphi, Mathcad;

4) Npu 3aWwmUTe KypCOBOro MpoekTa 00y4valomMMest OOMKHbI ObiTb MPOAEMOHCTPUPOBaHbLI PaboTOCNOCObHbIE
nporpaMMHble NPOAYKTbI U BbINOMHEHHbIE rpaduyeckme MaTepuarnsi.

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHme nokasatenen, KpUTEPMEB U CUCTEMbI OLIEeHUBaHUA pe3yrnbTaToB 06y4yeHuUs
5.1.1 Noka3aTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHoO4YHOro
MokasaTtenu oueHnBaHNS pesynbTaToB 0byveHus
KoMMeTeHumn cpeacTea

dopMynmnpyeT OCHOBHblE 3aKOHbl B 06nactyM TenromMacCcooOMeEHHbIX
npoLeccoB, MeTOAbl  OLEHMBaHMA paboTbl TennoaHepreTuyeckoro|Bonpochl ans YCTHOro
obopyOoBaHUsi,  ONMUCbIBAET  WUCTOYHMKM  HaydyHO-TexHU4eckoi|cobecenoBaHums.

OriK-1 WHpopMaLmMM ANs BbINOMHEHUsI pacyeToB TennomaccoobmeHa C
obecneyeHnem TexHocdepHon 6e30nacHOCTH. MpaKTMKO-OpUEHTUPOBAHHOE
Mcnonb3yeT nony4veHHyto B pesynbtaTe 0byyeHus TeEOPETUYECKYHO M|3aaaHue.

npakTu4eckyto 6asy gns nonydeHms matemMaTMyeckoro onmcaHus




obbekToB

n cucrtem B

OLEHMBAET  TEXHUYECKYIO
TennomMmaccoobMeHHbIX

n

Buge AnddepeHumanbHblX —yYpaBHEHWUMN,
CTPYKTYPHbIX CXEM, MOCTPOEHUS] UX XapaKTEPUCTMK AN YMEHbLUEHUS
BO3AENCTBUSA Ha OKpYXXatoLLyto cpeay.
KomnnekcHo
3 PeKTUBHOCTb
MaTtemaTuyeckne meTonbl
TennomaccobmeHa B TEXHOMOMMYECKUX npoueccax
3arps3HeHns TexHocdkepbl

TENNo3HepreTM4eckyto
0OBbEKTOB,
ONS peLleHnst LUMPOKOro Kpyra

npuMeHsieT
3agad
AN CHWKEHUS

5.1.2 Cuctema u Kputepum

oueHUuBaHuA

Kputepumn oueHnBaHnsa cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHnBaHuA

YcTHOoe cobecenoBaHue

MNucbmeHHasn paboTa

5 (oTnnyHo)

MonHbIN, ncYepnbiBaOWWNA OTBET, SIBHO
OEMOHCTpUpPYOLWMIA rnybokoe MOoHUMaHue
npegmeTa M LUMPOKYKD 3pyauuuio B oue-
HuBaemon obnacTtu. Kputuueckuii, opuru-
HanbHbIN NOAX0A K MaTepwuany.

KayecTBO MCMOMNHEHUS BCeEX 3NeMeHTOB
NPaKTUKO-OPUEHTUPOBAHHOIO 3agaHnsd
MONHOCTBLIO COOTBETCTBYET BCeM Tpebo-
BaHUSAM.
YuutbiBatoTcs  6annsl,
TeyeHue cemecTpa.

HaKonmneHHble B

Obyuvatowmicss  BCeCTOpoHHe 1 rnyboko
paspaboTan TeMy Ha OCHOBE LUMPOKOro Kpyra
WUCTOYHUKOB  TEXHWYECKOW nuTepaTypbl U
HOPMaTUBHO-TEXHNYECKOM [OKyMeHTauuu,
NposiBUNI  CaMOCTOATENMbHOCTb, NPeACcTaBun
npaBunbHble  pacyeTbl W BbIBOAbI, HET
CYyLLeCTBEHHbIX HEAOCTaTKOB B MOACHUTENBHOM
3anucke (rpacpuuecko vactm U cTune
U3MNOoXeHWs), Npu 3alimTe KypcoBOro npoekta
He JonyLeHbl MOrPELLHOCT B MHTEpNpeTaumm
noaxoda K peLleHuto 3agaydn u pesynbTaTos.

4 (xopoLuo)

OCHOBAaHHBbIN Ha
obsA3aTenbHbIX

Moaxon Kk
HO

OTBeTt NOJHbIN,
npopaboTke BCEX
WUCTOYHMKOB  MHGOPMaLUN.
maTtepuany OTBETCTBEHHbIN,
CTaHO4apTHbIN.

MHameugyansHoe NpakTUKo-
OpPWEHTMPOBAHHOE 33aJaHWE BbINOSIHEHO B
[OCTaTOYHOM 06BbEME, HO OrpaHuMyMBaeTCs
TONbKO OCHOBHbBIMM NOAXOL4AMM.
YuntblBaloTcss Gannbl, HaKOMMEHHble B
TeyeHue cemecTpa.

Obyuvatowmiics B NOMHOM 06beMe BbIMOSTHUI
KypCoBOW NpOeKT, NposiBMn
CaMOCTOSATENbHOCTb, NPEACTaBW NPaBUIlbHbIE
pacyeTbl W BblBOAbl; HET CyLIECTBEHHbIX
HeJOCTaTKOB B  MOSACHWUTENbHOW  3anucke
(rpadmnyeckon 4acTu 1 CTUNEe U3NOXEHWN), Npu
3awmMTe  KypcoBOro npoekTta  OOnyLUeHb
HebonblUMEe MNOrpeLIHOCTM B WMHTeprpeTaumu
noaxoda K peLleHnto 3agadn 1 pesyrnbTaToB.

3 (yooBneTBOpUTENbHO)

OTBET BOCNPON3BOAUT B OCHOBHOM TOJIbKO
NEeKLNOHHbIEe martepuansl, 6e3
CaMOCTOSATENbHOM paboTbl c
peKOMeHA0BaHHOM nutepaTypon.
[leMOoHCTpMpyeT noHUMaHWe npeaMeTa B
uenom, ©6e3 yrnybneHns B getanu.
MpuCYTCTBYIOT CyLLLECTBEHHbIE OLUMBKM UMK
npo6Genbl B 3HAHMSAX MO HEKOTOPLIM TEMaM.
MpakTMKO-OpUeHTMPOBaHHOE 3afaHue
BbINOMIHEHO MOJIHOCTLIO, HO B paboTe ecTb
OTAenbHblE CYLLECTBEHHbIE OLUMOKM.
YuuTbiBalOTCA Gannbl, HaKOMMEHHblE B
TeyeHue cemecTpa.

Obyuvarowmiics B LenOM BbINOMHU KypCOBOM
NPOEKT, NpeacTaBun pelleHne Bcex 3agad, Ho
NpOsIBUIT HEAOCTaTOYHYI0 CaMOCTOATENLHOCT,
n notpeboBanacb CylleCTBEHHas MNOMOLb
npenogasarens; HeT CYLLECTBEHHbIX
HeJoCTaTKOB B  MOSACHWUTENbHOW  3anucke
(rpadunyeckon YacTu u CTUNE N3NOXeEHUS).

2 (HeyOoBMETBOPUTESNBLHO)

HenoHnmanue 3aaHHOro Bornpoca.
HecnocobHocTb cdhopmynupoBaTth XoTs 6bl
oTAernbHble KOHUENUUM OUCLUMIUHDI.
MpaKTUKO-OPUEHTUPOBAHHOE 3afaHne He
BbiMonHeHo. He yuuTbiBaloTca Gannbl,
HaKonmneHHble B Te4eHne cemecTpa.

Ob6y4atowmmcs npeacTasneH YacTUYHO
BbINOSIHEHHBLIN  NPOeKT (pelweHbl He Bce
3agaHus MpoekTa), Mpu 3TOM coaepxaliui
rpybole  owunbku, CBMAOETENLCTBYHLUNE O
HenoHWMaHun cTygeHToM paspabaTtbiBaemon
UM TEMBbI.

3ayTeHo

OGyuyaroLuniica nokasbiBaeT BCECTOPOHHee
3HaHWe AVCUMMNUHBI, OPUEHTMPYETCS B
OCHOBHbIX  TMOHATUAX, TEepMUHaX "
onpepgenexHusx, He JornyckaeT
CYLLECTBEHHbIX OLUMOOK BO BPpeMsi YCTHOrO
cobecenoBarusa.  OOydvaowmica  gaér
OoTBeTbl Ha BCE MNOCTaBMNEHHbIE BOMNPOCHI,

copepxaHue OTBETOB nossonset
NONOXUTENBHO XapaktepusoBaTb
CchopMUPOBAHHOCTb KOMMNETEHUUN.
Obyvatowwumiics npaBunNbHO n B

A0CTaTo4HOM 06beme BbiNoSHAET




npakTn4yeckoe 3agaHue

He 3auteHo JonyckaeT nMpu OTBeTe Ha BOMPOCHI
CYLLIECTBEHHblE  OWMWBKKW,  cofepxaHue
OTBETOB nossonset oTpuLaTenbHO
XapaKkTepu3oBaTb chOpPMMPOBAHHOCTb

Obyvalowmnca He wmeeT [OOCTaTOYHOrO
YPOBHA  3HAHMA  AWCUMMMAMHLI,  NIOXO
OPWEHTUPYETCA B OCHOBHBLIX MOHSTUSIX W
onpeeneHnsix, HEKOPPEKTHO MOHMMaeT
CYLLHOCTb NoCTaBIIEHHbIX BOMpPOCOB,

komneTeHuun. OBy4valLWMncs He MoXeT
BbINONHUTb NpaKTU4eckoe 3aaaHue.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNU UHbIe MaTepuarnbl, HeO6XoAMMbIe AN OLleHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (UNX) oNbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 3

1 'MapaBnuka-Hayka o 3akOHaXx XuakocTu. Ee coctaBHble yacTu.

2 OcHoBHble husnyeckne napameTpbl XMAKOCTH, UX pa3MepHOCTb, (PU3NYECKUI CMbICH.

3 OcHOBHbIe 3aKOHbI rmapocTaTuky: dunepa, lNackansa u OCHOBHOM 3aKOH COXPaHEHUs HePruu B rmapocTaTuke.

4 OCHOBHbIE 3aKOHbI OBWKEHUSA XUAKOCTEN: AnddepeHLmanbHble ypaBHEHUS ABUKEHUSA- HEPA3PbIBHOCTY,
HaBbe-Ctokca, bepHynnu n Marena-lNyasenns.

5 MoTepu aHeprum (Hanopa) No AnvHe Npu pa3nNUYHbIX YCROBUSX ABMXeHNS xugkoctn. OnpegeneHune
KO3(h(PMLUMEHTOB TPEHMS.

6 MecTHble rnapaBnmyeckme conpoTmeneHust. NMpuumHel NoTepu Hanopa (SHeprum) B MECTHOM COMPOTUBMEHUN.

7 MpumeHeHne Teopun NogoOMA Npu peLueHn TMaPOAMHAMNYECKMX 3adau.

8 MpakTnyeckoe NpMMeHeHNne OCHOBHbIX 3aKOHOB MMAPOAUHaMUKM.

9 M'MapoavHammnyeckme pexmmMbl ABUKEHUS XUOKOCTY.

10 Mvaopaenuyecknii pacyeT TpybonpoBoga. Xapakrepuctuka Tpybonposoaa.

11 Hacochkl. Knaccudmkaums. I'Ia}palvleprl paboTbl HACOCOB (NPOM3BOAUTENBHOCTb, HAMOP, MOLLHOCTb,
KO3(h(PMLMEHT NONE3HOro 4ENCTBUS).

12 LleHTpo6exHbIn Hacoc. YCTPOMCTBO U NPUHLMMN OEACTBUS.

13 MopLHeBoOW Hacoc. YCTPOMCTBO U NPUHLMN OAENCTBUS.

14 Mpouecchbl cxatus rasos.

15 Komnpeccopbl, BEHTUNATOPLI, ra3oayBkn. HasHaveHwue,

16 MoplHeBble KoMNpeccopsbl. VIHankaTopHasa guarpamma.

17 Knaccndukaumst HeogHOPOAHLIX CMECEN 1 CNOCOoOLl U3 pasgeneHuns.

18 OcaxaeHve Yactuy nof AencTeneM cunbl Tsxkectn. KoadpduumeHT conpoTuBneHns npu pasnuyHbiX YCHoBUSIX
o6TekaHMs YacTuLbl XMOKOCTLIO.

19 BrnvsHne dopmbl YacTULpbl U CTECHEHHOMO OCaXAEHWS HA CKOPOCTb ABUMXEHMS YacTuL,.

20 KOHCTpYKLMM OTCTONHUKOB.

21 dunbTpoBaHme. CKOpOCTb hunbLTpoBaHUS.

22 KoHCTpyKUMM chnnbTPOB NEPUOSNYECKOTO Y HENPEPBLIBHOIO AENCTBUS.

23 LleHTpudpyrnposarue. dakrtop pasgeneHus. MiIHgekc npons3sognuTensHOCTL.

24 KoHCTpyKuMmn LeHTprdyr Nepruoamyeckoro n HenpepbIBHOro AENCTBUS.

25 MepemelumBaHue. MoLHOCTb, 3aTpaynBaemas Ha MexaHu4eckoe nepemMellmBaHue.

26 Tennonepenaya. Cnocobbl TennonepeHoca (TennonpoBoAHOCTb, KOHBEHLUSI, TENOBOE MU3IyYeHNE-CYLLHOCTb
Kaxxgoro crnocoba).

27 Tennoson 6anaHc.

28 YpasHeHue TennonposBogHoCcTU. KosddhuumeHT TennonpoBogHOCTU.

29 YpaBHeHue Tennootaauun. KoadduuymeHT Tennootgayu.

30 |YpaBHeHuve Tennonepeaayy Npy NOCTOSAHHbLIX TEMNepaTypax TenioHoCUTENeNn.

31 YpaBHeHuWe Tennonepeaaym npy nepemMeHHbIX TemnepaTypax.

32 CpepfHsa pasHOCTb TemnepaTyp nNpu NPSMOTOKE N MPOTUBOTOKE.

33 KoHCTpyKUuMKu TennoobMeHHbIX annapaTos.

34 Cnocobbl MHTEHCUdUKaLMm npoLecca Tennonepeaaydu.

35 OCHOBHbIE NPUHLUMMbLI ONTUMAarnbLHOIO NPOEKTUPOBaHNSA TENNOOOMeHHON annapaTypbl.




36 |BbinapuBaHue. BapuaHTbl NpoBeaeHUs npolecca.

37 |_|pOI/I3BOLI,I/ITeJ'IbHOCTb BblNapHOro annaparta no Bbll'lapeHHOﬂ Boae.

38 |Pacxop rpetoluero napa B 04HOKOPMNYCHOM BbiMapHO YCTAHOBKM.

39 Pacxog Tennotbl no Kopnycam B MHOFOKOpI’IyCHOVI Bbll'lapHOVI YCTaHOBKMN.

40 TemnepatypHble NOTepW NpuU BbiNapuBaHUW.

41  |O6was 1 nonesHas pasHOCTb TEMMepaTyp B MHOTOKOPMYCHOW BbINApHOW YCTaHOBKE.

42  |KoHCTpyKUMM BbINapHbIX annapaTos.

Kypc 4

43 Macconepenaya. ®asoBoe paBHoBecue. MaTepuanbHbii 6anaHc. YpaBHeHue paboyei NMHNUK.

44 MepeHoc BewecTtBa B hase. MonekynapHas n TypbyneHtHas guddysus. YpasHeHus. KoadduuneHTsl.

45 CpeqHas OBUXYyLLAA cuna npoLecca macconepegadu.

46 Yucno eamHnl, nepeHoca. BeicoTa eanHnL, nepeHoca.

47 Bbibop abcopbeHTa. YpaBHeHue paboyen nuHun. Pacxog abcopbeHTa.

48 KoHcTpykumm abcopbepos.

49 Apcopbuus. PaBHoBecue npu agcopbumm. MpombiwneHHble agcopbeHThbl.

50 |Craguu npouecca agcopbunn. Pacxog napa Ha gecopbuumto.

51  |KoHCTpykumu apcopGepoB HeMpepbIBHOTO 1 NEPUOANYECKOrO AENCTBUS.

52  |PusnKo-xMmMYeckne oCHOBbI NPOLECCOB NeperoHku. Mpoctas neperoHka. MatepuanbHbiii 6anaHc.

53 BapuaHTbl npoBegeHns npouecca NeperoHKu.

54 PU3NKO-XMMUYECKNE OCHOBbI pekTudmkaummn. MatepuanbHbin 6anaHc pekTMOUKALNOHHOW KOMOHHbI.

55  |YpaBHeHue pabo4der NMHMN ON8 HWXKHEN YacTn pekTUUKaALMOHHON KOMOHHBbI.

56 PekTndukaLoHHas ycTaHOBKa HEMPEPLIBHOIO AEUCTBUS.

57  |OkcTpakums. PaBHOBecKE XKMOKOCTb-XKUAKOCTb. BapuaHThl NpoBeAeHMs Npouecca aKCTpakumm.

58 KOHCTPYKLMM SKCTPaKTOPOB.

59 Cywka. Knaccmdukaumsa npoLeccoB CyLLKW.

60 KOHCprKLI,VIVI KOHBEKTUBHbIX N KOHTAKTHbIX CYLUWUJIOK.

MaccoobmeHHble npouecchl. Knaccngpukaumnsi MaccoobMeHHbIX NpoLeccoB. [BUXyLLME CUbl MACCOOOMEHHbIX
NpoLEeCccoB.

61

62 |YpaBHeHne macconepegaun. KoacbduumneHt macconepegaum .

63 YpaBHeHuWe paboyen NMHUN Anst BEPXHEW YacTu PEKTUMUKALNOHHOW  KOFOHHBI.

64 Pac4yeT ogHOKpaTHOWM 3KCTpaKLMK.

65 |BapuaHTbl NpoBeeHNUs NpoLuecca CyLIKu.

66 KOHCprKLI,I/II/I KOHBEKTUBHbIX N KOHTAKTHbIX CYLUWUIIOK.

67 YpaBHeHune macconepeaayun. KoadpduuneHT macconepenaum .

68 |AGcopbuus. PaBHoBecue ras — xmngkoctb. MaTepuanbHbii 6anaHc.

69 Cywka. Knaccmdukaumsa npoLeccoB CyLUKU.

70 Cywka. Knaccudukaums npoLeccoB CyLLKU.

5.2.2 TunoBble TeCTOBbIE 3afaHnA

He npegycmotpeHo
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kenchbl)

1. OnpegennTtb cuny M36bITOYHOrO MMAPOCTATUHECKOro AABIEeHNS Ha BepTUKarbHY0 NMPSMOYroOfbHY CTEHKY B
3aKpbITOM cocyfe. BeicoTa cTeHkM2 M, WwmpuHa 8 M, MOBEPXHOCTHOE N36bITOYHOE AaBneHue 50 Kla.

2. Touyka npucoeauHeHus OTKPbITOrO Mbe3omeTpa 3arnybneHa Ha 4 M nofd ypoBeHb BoAbl, a abconoTHoe
haBneHve Hag cBobogHOW MoBepXHOCTbO cocTaensieT 1,3 atm. OnpegenuTe BbICOTY Nogbema BoAbl B OTKPLITOM
nbesomeTpe.

3. MaponpoBoa gnuHorn 40M guameTpom 51x2,5 Mm nsonupoBaH cnoem nNpobku TonwmHorn 30 mm. Temnepatypa
NMOBEepPXHOCTW BHYTpW naponposoga 175 oC, noBepxHOCTU nsonsaummn cHapyxu — 45 oC. Onpegenntb KONMYECTBO TENNOThI,
Tepsiemoe B 1 4yac nNOBepPXHOCTbIO Maponposoga. KoaduumeHTbl TennonpoBOAHOCTW CTann U M30NAUUW paBHbI
cooTBeTCTBEHHO 46,5 BT/(M2 K) n 1,05 B1/(M2 K).

4. Topsuni KOHLUEHTPUPOBAHHbLIN pacTBOp, BbIXOASAWMN M3 BbiNapHOro annaparta ¢ Temnepatypon 106 oC,
ucnonb3yetca ana nogorpeea o 50 oC xonogHoro pa3baBneHHOro pacTBopa, MOCTyMNawLlero Ha BbiMapky C
Temnepatyponn 15 oC. B TennoobMeHHUKe KOHLEHTPUPOBAaHHbLIN pacTBop oxnaxaaetcsa go 60 oC. Onpepenute
TemnepaTypHbIA Hanop NpyY NPSMOTOYHOM ABWXEHUN PacTBOPOB.

5. MNpu npoBeaeHUM pekTUdMKaLMM KONMYECTBO Napa NOCTyNatoLWero U3 KOroHHbI B AedrierMaTop cocTaBnseT
3000 kr/v, konuyectBo gnctunnata — 1000 kr/v, konmyectBo ucxogHom cmecu — 5000 kr/4. Onpepenute drnermosoe
yucno.




5.3 MeToanuyeckue matepuarnbl, onpegensivowme npoueaypbl oLueHMBaHUA 3HaHUW, YMeHUW, BNnaaeHU (HaBbIKOB
1 (UNKN) NPaKTUYECKOro onbiTa AeATENbLHOCTH)

5.3.1 YcnoBus gonycka oby4atrowerocsi K npomMexXyTo4HOW aTrecTaumm U NopsAoK NMUKBMAALMKN akafeMU4yeckon
3a10/MKEeHHOCTH

lMpoBedeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPOBaHO foKanbHbIM HOpMaTuBHbIM aktom CII6ryrTn
«lMonoxeHne o0 NpoBeAeHMN TEKYLLLErO KOHTPONSA YCNeBAaeMOCTM U MPOMEXYTOYHOM aTTecTauumn obydaroLmxcay

K 3a4eTy n sk3ameHy [OMycKalTCs CTYAEHThbl, MONHOCTbI BbIMOSHMBLUME M 3alMTUBLUME nabopaTopHble
paboTbl.

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaumMm No gUucumnivHe

YcTHas + MucbMeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Oco6eHHOCTU NpoBeAeHUsi NPOMEXYTOYHOM aTTecTauMmn No AUCLUNNnHe

* BPEMSI Ha NMoAroToBKy Mo 6unety coctasnsieT 30 MUHYT;
* BPEMS Ha BbINOMTHEHVE NPaKTUKO-OPUEHTUPOBAHHOIO 3aAaHns — 20 MUHYT

6. YYHEBHO-METOOMYECKOE U UH®OPMALMOHHOE OBECMNEYEHUE OUCUUNIIUHDbI
6.1 YyebHasa nutepaTtypa

AsTop 3arnasue | MN3paTenbcTBO [oa nspaHnsa | Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

Arees, M. A., MpakuH, | Tennomaccoo6MeHHble http://www.iprbooksh

A. H. npoteccol " yctaHoBkn| Capatos: An Nu Op 2018 op.ru/70284.html
NPOMbILLIIEHHON Mepguna
TENNOTEXHUKU

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

LWaxaHos B. 1. TennomaccoobMeHHble http://publish.sutd.ru/
npouecchbl B MPOMbILLIIEHHOW Cno.: creryntp, 2017 tp_ext_inf_publish.ph
3aKoS1I0rMn p?id=2017898

Kykos B. M.,| TennomaccoobmeHHbIe http://publish.sutd.ru/

lpnaHesa A. B. npoLeccbl B MPOMbILLIIEHHOWN tp_ext_inf_publish.ph
3Konoruu. Tenno- " Chne.: crnerymnTtp 2017 p?id=2017139
MacoobMeH B MOPUCTbIX
Tenax

6.2 MNepeyeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U MHPOPMALIMOHHO-CNPABOYHbIX CUCTEM

1. OBC «IPRbooks», http://www.iprbookshop.ru
2. OBC «CNerynTay, http://publish.sutd.ru
3. Cant http://eco.sutd.ru/mathcad/START.htm (y4ebHWK no gucumnnuHe).

6.3 MNepeyeHb NMLEH3UOHHOIo U CBO6OAHO pacnpocTpaHsAeMoro NporpamMmmMHoro oéecneyeHus

JInueHsnsa Ha npaBoO MCMONb30BaHWA Y4YebHOro KoMMrekTa nporpammHoro obecrnedeHuss MNakeT oGHOBREHUS
KOMMAC-3D

Microsoft Windows Professional Upgrade Akagemunyeckasi nuueH3ns
Microsoft Windows

Mathcad Education — University Edition Term
MicrosoftOfficeProfessional




6.4 OnucaHue matepumanbHO-TeXHMYECKOM 6a3bl, HeOOXoAMMOW ANns OCyLecTBIeHUA obpa3oBaTesibHOro
npouecca no gucumnnuHe

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 ucnonb3oBaHne nporpammbl YINP3A «3konor» Bepcus 4.0 + mogynb «3acTporika u BbicoTa» +
moaynb «FMC-CTtangapT;

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

AyauTopus

OcHalleHne

KoMnbloTepHbIN Knacc

MynbTumeauinHoe obopyaoBaHWe, KOMMbIOTEPHAs TEXHUKA C BO3MOXHOCTHIO MOAKMIOHMEHUs K
cetn «WHTepHeT» un  obecneyeHvem JocTyna

obpasoBaTenbHyto cpeay

B

ONEKTPOHHYIO

MHGOPMaLMOHHO-

JlekumoHHas aygutopms

MyﬂbTMMenMVIHOG O60py,D,OBaHVIe, cneunanmn3anpoBaHHasa mebenb, gocka

YyebHasa aygmtopusi

CI'IeLI,I/laJ'II/I3VIpOBaHHaF| mebenb, gocka
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