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1 BBEOEHUE K PABOYEW NPOrPAMME AUCLUMNIINHBI

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

dusunka

Martematuka

WHxXeHepHasa n koMmnbloTepHas rpaduka

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

HavnmeHoBaHWe u cogepkaHve pasaernos,
TEM U Y4EOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

KoHTakTHas paboTta

Jlek. Mp.
(vacol) | (4achbl)

J1ab.
(vacnbl)

CP
(4achbl)

MHHoOBaLUl.

dopmbl
3aHATUN

dopma
TeKyLLlero
KOHTpOS

Pasgen 1. T'mgpasnuka

Tema 1. [Ingpoctatnka. OcHoOBHOE
ypaBHeHue ruapocTtatuku. [MpakTuyeckue
NPUNOXKEHNS OCHOBHOIO ypaBHeHus
rMapocTaTUKK

MpakTnyeckne 3aHaTUSA. [MpakTuyeckue
NPUNOXKEHNS OCHOBHOIO ypaBHEHWs
rmapocTaTukn

JlabopaTtopHble paboTtbl. OnpegeneHue
cunbl rmgpoctaTn4eckoro gaeneHunsa

nn

Tema 2. T[wugpogunHamuka. OCHOBHbIE
ypaBHeHUs OBVXKEHMS XNOKOCTEN.
MapoanHammnyeckas CTPyKTypa MOTOKOB.
MpunoxeHus Teopembl bepHynnu. MNoTepun
JaBrneHuss Ha TpeHMe U MeCTHble
COMpOTUBMEHMS.

MpakTuyeckne  3aHaTUa.  [punoxeHus
TeopeMbl bepHynnu

JlabopaTopHble paboTbl. OnpepneneHue
pexvMa TEYEHUS XKUOKOCTU.

nn

Pasgen 2. lNepemelueHne xugkocten wu
rasos

Tema 3. [lepemelyeHne XUAOKOCTEMN.
Knaccndumkaums  HacocoB.  OCHOBHblE
napameTpbl HacocoB. XapaKTepUCTUKU
HacoCcoB, MPUHLMNbI AENACTBUSA, BbIOOP.
MpakTtnyeckmne 3aHATUA. Hacocbl. Pacuet
HaCOCHOWN YCTaHOBKM

JlabopatopHas paborta.
OkcneprvMeHTansHoe onpefeneHune
KO3 PULMEHTOB MECTHbIX CONMPOTUBINEHNNI
n TpeHus. JlabopatopHaa  paborTa.
UcnbiTaHne LeHTpoBexHoro Hacoca.
JlabopatopHas pabora. VcnbiTaHue
LIecTepEHHOro Hacoca.

nn

Tema 4. lNepemelLeHne U cxaTue rasos.
Mpoueccbl cxaTusi rasoB. Komnpeccopsl.
Pabota cxatms wun  noTpebnsemas
MoLLHOCTb. WHOukaTopHas puarpamma.
CpaBHeHne wn obnactm nNpUMEHeHMUs
KOMMNPECCOPHbIX MALLWH PasfnyYHbIX TUMOB.

nn

no

Pasgen 3. 'vapomexaHudeckne meToabl
pasgenexHns

Tema 5. OcaxgeHue. Knaccudpumkaumsa
HEOOHOPOAHbLIX CUCTEM U Crnocodbl KX
paszge- neHus. [lpouecc oTcTaMBaHUS.
KOHCTPYKUUN OTCTONHUKOB.

MpakTnyeckme 3aHaTus. OTcTamBaHne

nn

Tema 6. ®unbtpoBaHue. KoHCTpyKuuMU
unbTPOB.

MpakTuyeckue 3aHaTuA. PunbTpoBaHNe
JlabopaTopHbie paboThbl.
OkcnepvMeHTansHoe onpegerneHve
KOHCTaHT hnibTpOBaHuS

nn

Tema 7. [lepemewmBaHue. MOLLHOCTb,
notpebnsemass mewankon. KoHCTpykuum
MeLLarokK.

nn

(ON]




Pasgen 4. OcHoBbI Tennonepeaayu

Tema 8. OcHoBHble noHATUA. CnocoObl
nepeHoca TennoTbl. TennonpoBOAHOCTb.
YpaBHEHMS TENSIONPOBOLHOCTH.

Tema 9. KoHBeKkTMBHasi TennooTaava.
MexaHn3m nepeHoca Tennotbl. YpaBHeHue
Tennootgayun. Tennosoe nogobue.

nn

Tema 10. OcHoBHOe ypaBHeHue
Tennonepegayu. CpegHsas pasHocTb
Temneparyp

Na6opaTtopHble paboTbl. U3yueHue npouecca
Tennonepegayn (onpeaeneHve noBepxHOCTH
Tennonepeaayn TennioobMeHHNKOB)

nn

Pasgen 5. Tennosble npoLeccol

nn

(ON]

Tema 11. lNpoMbIlWnEHHbIE TEMIOHOCUTENN.
Mpoueccol HarpeBaHus, OXNaxaeHus,
KOHOeHcaumn. Pac4éT U1 KOHCTPyKUMM
TennoobMeHHbIX annapaTtos.

MpakTnyeckune 3aHATUA. Pacuér "
KOHCTPYKLMM TenrIoobMeHHbIX annapaTos.

Tema 12. Mpoueccel BblNapuBaHusi.
YpaBHeHVNs MartepuanbHblX U TEMOBbIX
GanaHcoB  OOHO- M MHOTFOKOPMYCHOW
YCTaHOBOK.

MpakTuyeckme 3aHsaTuA. MaTtepuanbHbie ©
Tennosble ©anaHCbl OAHO- M MHOrOKOpMycC-
HOW BbINApPHbIX YCTAHOBOK.

nn

Tema 13. TemnepaTypHble noTepu Mpu
BbinapmBaHuu. [lonesHas pasHOCTb Temre-
patyp u eé pacnpegeneHue no kKopmnycam.
YCTPOWCTBO BbiNapHbIX annapa-ToB. Pacuyér
BbIMapHbIX YCTAHOBOK.

MpakTnyeckmne 3aHATMS. PacdéT BbinapHbIX
YCTaHOBOK.

nn

Utoro B cemecTpe (Ha kypce ansa 3A0)

1,75

mn

KoHcynbTaumm n npomexyToyHas
atTectauus (3aver)

17

17

17

20,75

0,25

Pasgen 6. Macconepegnava

Tema 14. OcHoBbl Macconepegayn. Obwime
NMonoXeHnsi. YpaBHEHUS MaccooTAaun W
macconepegayn. Mogobue anddy3noHHBbIX
NpOoLIeCCOB.

MpakTnyeckme 3aHATUS. Cnocobbl
Bblpa)keHns1 cocTaBa a3

Tema 15. YpaBHeHne MaccooTaaun.
Mopobue npoueccoB nepeHoca Macchl
YpaBHEHUS MaccooTAauM.

MpakTnyeckne 3aHATUSA. MeToabl pacyeTta
MaccoobMeHHON annapaTypbl

mn

Paspen 7. Abcopbums, agcopbums

nn

o,n

Tema 16. XapakTepucTuka npoLIECCOB.
MatepuanbHbIi 1 Tennosor 6anaHc abcopb-
umn. LOecopbums. Pacuyetr abcopbepos.
Cxembl abCOpOLMOHHBLIX YCTaHOBOK.
MpakTnyeckue 3aHaTmsa. Abcopbums

Tema 17. Apcopbuusa. [lpombilineHHble
afacopbeHTbl. KOHCTpyKLMM 1 pacyéT aacop-
6epoB nepuoauyeckoro u HenpepbiBHOrO
aencreusi.

MpakTnyeckune 3aHatusa. Agcopbums

nn

Paspgen 8. lNeperoHka v pektudurkaumna

nn

PrP




Tema 18. ®a3oBoe paBHOBECUE KUOKOCTb-
nap. lNpocTasn neperoHka.

JlabopaTopHble paboThbl. 3yueHune
npouecca NPOCTON NEPEroHKN

Tema 19. Pektudpukauma. YpaBHeHUS
paboumx nMHUIN Ons BEPXHEW U HUWXKHEN
YyacTel KOMOHHbI. KOHCTpyKuMM u pacyeT
PEKTUUKALIMOHHBIX KOMOHH.

JlabopaTopHble paboThbl. N3yueHune
npolecca pektudukaumm BMHapHbIX cMecen

Paspgen 9. Okctpakuus

Tema 20. OkcTpakuuss U3 pacTBOpPOB.
PaBHOoBecMe B  cuCTEMax  >KUOKOCTb-
KNOKOCTb. 5 6 8 I
JlabopaTopHbie paboTbl. 3y4yeHne
npouecca aKCTpakumw.

no

Tema 21. Pacuyét npouecca 3KCTpakuuw.
KOHCTPYKUUN 3KCTPaKTOPOB.

Paspgen 10. Cywka

Tema 22. Mpouecchl CYLLKN.
Knaccudvkaums. [OQuarpamma COCTOSHUS
BNaxHoro Bo3gyxa. MaTepuanbHbii 1
TennoBon ©OamaHcbl npouecca  CYLLUKW.
PacuyéTt npouecca cyLuku.

MpakTnyeckue 3aHATMA. PacyeT Ccylumnok N
JlabopaTtopHble paboTbl. 3yueHune
npouecca CyLUKM B KUMSILLEM Croe

Tema 23. CneumanbHble BUAbI CYLLKA U TUMbI
CYLLMIOK.

JlabopaTtopHble paboTbl. UNayyeHune
npoLiecca KOHBEKTMBHOW CYLLUKM MaTepuanos

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 34 34 84

KoHcynbTaumm n npoMexyToyHas

9 55 24,5
aTTectauuns (3k3ameH, KypcoBomn npoekT)

Bcero koHTakTHasa pa6orta u CP no

158,75 129,25
AUcuUnInHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenn n 3apaum KypcoBon paboThbl (MpoekTa): — 3akpenneHue, yrnybneHne n o606LLeHne 3HaHni,
MOMyYEeHHbIX CTYAEHTOM MO TEOPETMYECKOW 1 Nabopa-TOpPHbLIM YacTaM Kypca;

- NPUBWUTUE CTY[IEHTaM HaBbIKOB CaMOCTOSITENbHON paboThl MO PELLEHNIO KOMIMIEKCHOMW 3a4auu, a Takke Mo
COCTaBIEHNIO TEXHUYECKOW JOKYMEHTaLMU;

— paccMoTpeTb BOMPOCHI COBPEMEHHOIO COCTOSIHUS! U NEPCMNEKTUBLI PAa3BUTUS TEMNOMaCCOOOMEHHbIX
NPOLECCOB, MPUMEHSIEMbIX B MPOMBILLIIEHHON 3KONOrnu;

- MokasaTb 3HaHWE TEXHUYECKUX AaHHbIX, CIOCOBOB ynpaBneHusi TEXHONOrMYECKON YCTaHOBKOM;

— NMPOU3BECTM pacyeT U NMPOEKTUPOBaAHNE YCTAHOBKM B COOTBETCTBUM C TEMOW KYPCOBOIO MPOEKTA.

4.2 TemaTuka KypcoBom paboThbl (npoekTa): PacueT Tenno- unum Mmaccoo6MeHHON NPOMbILLIEHHON YCTaHOBKU
1. PacyeT BbinapHOW YCTaHOBKU

2. PacyeT abCcopOUMOHHON YCTaHOBKM

3. PacueTt agcop6LMOHHOM YCTaHOBKM

4. PacyeT pekTndunKaLmMOHHOW YyCTaHOBKN

4.3 TpeboBaHUs K BbINOMIHEHUIO U NPeACTaBIIEHUIO pe3ysibTaTOB KypCcOBOW paboThbl (NpoekTa):

1) pesynbTaTbl NPEACTaBNAKTCS B BMOE MOSICHUTENBbHOW 3anuckn obbemom 25-40 cTp., BKMHOYAsA TEKCTb
pa3paboTaHHbIX NPOrpaMMHbIX MNPOAYKTOB. [loSiCHWTENbHAasi 3anmMcka BbIMOSNHAETCA B TEKCTOBOM pefaktope C
cobniogeHnem npasun odgopmnennsa no FOCT 7.32-2017, a CnNUCOK WUCMONb30BaHHbIX WMCTOYHMKOB - no [OCT
7.0.100-2018

2) rpadmyeckas 4acTb — NpUHUMNMAnNbHas TEXHOMNOrM4Yeckass CXeMa YCTaHOBKWM, 4epTex obuwero Buaa
OCHOBHOrO annaparTa;

3) BbIbOp cnocoba peanu3aumun 3agaHuin KypCoBOro NpoekTa (s3blk NporpaMMMpoBaHns, aBTOMaTU3NPOBaHHas
cpeda MoenvpoBaHKsa M pacdeTa, MaTeMaTUyYeckme nNporpaMmel) — Mo XenaHuio cTyaeHTa. PekomeHayemble cpeactea
peanunsauum — Borland Delphi, Mathcad;



4) npn 3aumte KypCOBOro TMpoekKkTa O6yqa}OLLI,VIMCF| AOJKHbI
nporpamMmmMHble NpoayKTbl N BbINOJTHEHHbIE rpacbmqecme MaTtepuanbl.

6blTb  NPOAEMOHCTPUPOBaHbI

paboTocnocobHble

5. ®OH[, OLLEHOYHbIX CPEACTB ANA NPOBEAEHUSA MPOMEXYTOYHOU ATTECTALUMU
5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3ynbTaToB 00y4yeHUs

5.1.1 NMokasaTtenu oueHUBaHUA

Kon
KoMMeTeHummn

MokasaTtenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

HammeHoBaHMe OLeHOYHOro
cpeacTea

npoLeccoB, MeToAbl
obBopynosaHus, OnucblBaeT  UCTOYHUKK

obecneyeHnem TexHocdepHor GesonacHoCTK.

OlK-1

BO3[ENCTBUS Ha OKPYXaloLLyto Cpeay.
KomnnekcHO oOueHVBaeT TEeXHWYECKYH
3(peKTMBHOCTL  TEMNNOMAacCOOOMEHHbIX
mMatemaTnyeckne metoabl
TennomaccobmeHa B TEXHOMOrMYeCcKMX npoLeccax
3arpsi3HEHNs1 TEXHOCHKEPDI

dopmMynnpyeT OCHOBHbIE 3aKOHbl B 00OMacTv TennomacCcoOBMEHHbIX
oueHuBaHusa paboTbl TEMNO3HEPreTU4ECKoro
HaYy4YHO-TEXHMYECKON
MHopMaLMn AN BbINOMIHEHMS pacyeToB TennomaccoobmeHa ¢

Mcnonb3yeT nomnyyeHHyto B pesynbraTe 0Oy4YeHUsi TeOpEeTUYECKYHO U
npakTuyeckyto 6asy Ana nonyyeHus MaTemaTu4eckoro OnucaHusi
obbektoB M cuctem B Buae AuddepeHumnanbHbIX YpaBHEHWN,
CTPYKTYPHbIX CXEM, MOCTPOEHUSI UX XapaKTEPUCTUK ONst YMEHbLUEHUS

N TEnno3HepreTUYeCcKyo
00BEKTOB,
ONS pelueHnst LUMPOKOro Kpyra

Bonpochl ans
cobecenoBaHus.

YCTHOrO

MpaKTUKO-OpUeHTUPOBaHHOE
3apaHve.

npumMeHsieT
3agay
ONA CHUDKEHUS

5.1.2 Cnctema 1 KpuTepumn oLueHUBaHus

Kputepumn oueHnBaHnsa cpopMmMpoBaHHOCTM KOMMAETEHLNIA

Lkana oueHnBaHus
YcTHoe cobecenoBaHme

MncemenHasa paboTta

MonHbIN, wucyepnbiBalOWMIA OTBET, SBHO
OEMOHCTPUPYIOLWMIA TNyOoKOoe MOHMMaHue
npeaMeTa M LUMPOKYK 3pyauuuio B oue-
HuBaemon obnacTtu. Kputuueckuii, opuru-
HanbHbIA MOAXOA K MaTepwuarny.

KayecTBO MCNOMHEHUs BCEX 3MEMEHTOB
NPakTUKO-OPUEHTUPOBAHHOIO 3agaHnsa
MOMHOCTBID COOTBETCTBYET BCEM Tpebo-
BaHUAM.
YuutbiBatoTca  6annsl,
TeyeHue cemecTpa.

5 (oTnunyHO)

HaKonmneHHble B

OOGy4yatowmica  BCECTOPOHHE U rnyboko
paspabotan TemMy Ha OCHOBE LUMPOKOrO Kpyra
WUCTOYHMKOB  TEXHWYECKOW nuTepaTypbl MU
HOPMaTUBHO-TEXHUYECKOM OOKyMeHTauuw,
nposiBUNT  CaMOCTOSATENbHOCTb, MpeacTaBun
npaBunbHble  pacyeTbl W BbIBOAbI, HET
CyLLeCTBEHHbIX HeJoCTaTKOB B NOSICHUTENbHON
3anucke (rpadmyeckon vactm U cTune
U3MNOXeHWs), Npu 3alimMTe KypcoBOro npoekta
He JonyLleHbl NOrPeLIHOCTN B UHTepnpeTaumum
noaxoda K peLleHuto 3agaydv 1 pesynbTaTos.

OCHOBaHHbIN Ha
npopaboTke BCEX ob6a3aTenbHbIX
WUCTOYHUKOB  uMHGopmauumn. [logxon kK
mMaTepuany OTBETCTBEHHbIN, HO
CTaHOapTHbIN.

MHaneugyanbHoe NpakTUKo-
OPVEHTMPOBAHHOE 3aJaHue BbINOJIHEHO B
[OoCTaTo4HOM 06beMe, HO orpaHMyMBaeTCs
TONMbKO OCHOBHbLIMM NOAXOAAMM.
YuuntbiBatoTca 6Gannbl, HaKOMMNeHHble B
TeYeHne cemecTpa.

OtBet NOJHbIN,

4 (xopoLwuo)

Obyuvatowmiica B NoNHOM oObeme BbINOMHW
KypCcOBOM NpoeKT, nposiBuN
CaMOCTOATENbHOCTb, NPEACTaBUI NpaBUNbHbIE
pacyeTbl M BbIBOObl; HET CYLECTBEHHbIX
HeJoCTaTKOB B  MOSICHUTENbHOW  3anucke
(rpadunyeckon yacTn U CTUNEe U3NOXEHUS), NPU
3almMTe  KypcoBOro  npoekta  AonyLieHbl
HebomnbLIME MOrPELHOCTM B UHTEpRnpeTauuun
noaxoda K pelleHuto 3agadn 1 pesynbTaTos.

OtBet BOCNpon3BoAUT B OCHOBHOM TOJIbKO

NEKUNOHHblEe martepwuanbl, 6e3
CaMOCTOSITENBbHOM paboTbl c
pekomMeHL0BaHHON nutepaTypoun.

[eMoHCTpYpyeT noHMMaHue npeameTa B
uenomMm, 6e3 yrnybneHus B JeTanw.
MpuUCyTCTBYIOT CyLLIECTBEHHbBIE OLLUNOKM Unn
npobenbl B 3HAHUAX MO HEKOTOPbIM TEMaM.
MpakTrKo-0preHTUpOBaHHOE 3afjaHve
BbIMOMHEHO MOMHOCTLIO, HO B paboTe ecTb
OTAEernbHblE CYLLECTBEHHbIE OLLNOKM.
YuuTbiBaloTCcA Gannbl, HaKOMNMeHHble B
TeyeHue cemecTpa.

3 (yooBneTBoOpUTENbHO)

O6yyalowuminca B LENoM BbIMOMHUI KypCOBOA
MPOEKT, NPeACTaBun pelleHWe BCeX 3aday, Ho
NPOSAIBUIN HEAOCTATOYHYI0 CaMOCTOSITENBHOCTD,

n I'IOTpe6OBaJ'IaCb cyuwiectBeHHad noMoLllb
npenoaaBaTend; HeT CyLLlEeCTBEHHbIX
HeOOoCTaTKoB B NOSICHUTENBbHOMN 3anncke

(rpadpryeckoii YacTu U CTUME M3NOXKEHMS).




2 (HeyOoBNETBOPUTESNBLHO)

HenoHnmanue 3aaHHOro Bonpoca. | O6yyatowmmcs npeacrasneH 4YacTUYHO
HecnocobHocTk cdopMynupoBaTh XOTs Gbl [ BLINOMHEHHbLIA  NPOEKT  (pelleHbl He Bce
OTAEeNbHbIE KOHLENLUUN AUCLUMIUHDI. 3afjaHMs MpoekTa), Npu 3TOM COAepKalluii
MpaKTUKO-OpUEHTMPOBAHHOE 3adaHue He |rpybble  OWMOKW, CBUOETENbCTBYOLIME O
BbiNonHeHo. He yuuTbiBaloTcA 6Gannbl, | HENOHUMaHUKM CTyaeHTOM paspabaTbiBaeMoit
HaKomMMeHHbIe B Te4eHne cemecTpa. UM TEMBI.

3auTeHo OTBETbl Ha BCE MNOCTaBfIEHHbIE BOMPOCHI,
cofepxaHue OTBETOB nossonseT
NONOXNUTENLHO XapakTepusoBaTtb
chopMUPOBaHHOCTb KOMMNEeTEHUUN.
O6yuatownics npaBuIbHO " B
AOCTaTOYHOM obbeme BbINOMHSET

Ob6yyatowmincsa nokasbiBaeT BCECTOPOHHEE
3HaHWEe [OUCLMNIUHBI, OPUEHTUPYEeTCs B
OCHOBHbIX MOHATUSAX, TepMUHax "
onpegenexHunsix, He aonyckaet
CYLLECTBEHHbIX OLUMOOK BO BPEMS1 YCTHOMO
cobecenoBaHusa.  OOyvawowmica  gaér

npakTtn4yeckoe 3agaHve

He 3auteHo gonyckaet npu oOTBeTe Ha BOMNpOChI

Obyvatowminca He MMeeT [A0CTaTOYHOro
YPOBHSI  3HaHWA  OWCLUMMMMHBI,  MIIOXO
OPWEHTUPYETCA B OCHOBHbIX MOHATUSAX U
onpeaeneHusix, HEKOPPEKTHO MOHMMaeT
CYLLHOCTb NocTaBlIeHHbIX BOMPOCOB,

CYLLECTBEHHblE  OWWWOKKM,  coaepxaHue
OTBETOB nossonsiet oTpuLaTenbHO
XapakTepusoBaTb CchOpMMPOBaAHHOCTb
komneTeHuun. OByvalWmica He MOoXeT
BbINONIHUTb NpaKTUYeckoe 3agaHue.

5.2 TunoBble KOHTPOJNbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANSl OLeHKN 3HAaHUNA, YMEeHUN,
HaBbIKOB U (UNK) ONbITa AeATeNIbHOCTU
5.2.1 NepevyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | PopMynnpoBKM BONPOCOB
Cemectp 4

1 M'MapaBnuka-Hayka o 3akOHaX XuakocTn. Ee coctaBHble yacTu.

2 OcCHOBHble hm3nYecKne napameTpbl KUOKOCTH, UX Pa3MEPHOCTb, (PMU3NYECKUIA CMbICH.

3 OCHOBHbIe 3aKOHbI TMApPOCTaTHKK: Annepa, MNackans n OCHOBHOWM 3aKOH COXPaHEHWst SHEPTUK B rmgpocTaTumke.

4 OCHOBHbIE 3aKOHbI ABWXEHMS Xuakocten: guddepeHumnanbHble ypaBHEHUS] ABUKEHNS- HEPa3pbIBHOCTH,
Hasbe-Ctokca, bepHynnu n Marena-lNyasenns.

5 MoTepu sHeprum (Hanopa) No AnvHe Npu Pa3nNnYHbIX YCNOBUSX OBWXEHNS XuakocTn. OnpeneneHne
KO9(pPULIMEHTOB TPEHUS.

6 MecTHble rmgpaBnmyeckne conpoTneneHus. MNpuumHel NoTepun Hanopa (3Heprum) B MECTHOM COMPOTMBIIEHUMN.

7 MprMeHeHne Teopun NOLOOMA NpY peLleHn rMapoaNHaMNYECKUX 3aaay.

8 MpakTnyeckoe NPUMEHEHNE OCHOBHLIX 3aKOHOB MMOPOLAMHAMUKN.

9 M'MapoavHamMmyeckme pexxumbl OBUXKEHNS XUOKOCTU.

10 Mapaenuyecknin pacyeT Tpybonpoeoga. XapaktepucTtuka Tpybonposoaa.

11 Hacocbl. Knaccudpmkauus. H%pameprl paboTbl HACOCOB (NPON3BOAUTENBHOCTb, HANOP, MOLLHOCTb,
KO3 (PMLMEHT NONE3HOro AeNCTBUS).

12 LleHTpo6exHbIn Hacoc. YCTPOMCTBO U NPUHLUMN OEACTBUS.

13 MopLuHeBon Hacoc. YCTPONCTBO U NPUHLUN OENCTBUS.

14 Mpouecchl cxaTus rasos.

15 Komnpeccopsbl, BEHTURNATOPLI, ra3oayBku. HasHaveHue,

16 MopLiHeBble KOMMNpeccopsbl. MIHankaTopHasa guarpaMmma.

17 Knaccudukauus HeogHOPOAHbIX cMecen 1 cnocobbl N3 pasgeneHus.

18 OcaxgeHve YacTu nog AenNCTBUEM curbl TshkecTu. KoadhduumeHT conpoTMBNEHNs NPU pasnnyHbIX YCIIOBUSX
00TeKkaHMsa YacTuLbl XNOKOCTbIO.

19 BrnivsHne dopmbl YacTULbl U CTECHEHHOTO OCaXOEHMS HAa CKOPOCTb ABMKEHUS YacTul,.

20 KOHCTpYKUMM OTCTONHMKOB.

21 dunbTpoBaHue. CKOpocTb UNbTPOBaHUS.




22 KoHCTpyKUMK hrnbTpoB NepMoanyecKoro U HEMpPepbIBHOTO AENCTBUS.

23 LieHTpudbyruposaHue. ®aktop pasaeneHus. HQekc npom3BoanTensHOCTH.

24 KoHCTpyKuMmn LeHTprndyr NepUoaNYECKOro U HENPEPLIBHOrO AENCTBUS.

25 MepemewmBaHme. MoLHOCTb, 3aTpaynBaemas Ha MexaHMu4eckoe nepemMeLlMBaHmne.

26 Tennonepegaya. Cnocobbl TennonepeHoca (TennonpoBOAHOCTb, KOHBEHLMS, TENNOBOE U3Ny4YeHNe-CyLLHOCTb
Kakgoro crnocoba).

27 Tennosown 6anaHc.

28 YpaBHeHue TennonpoBogHocTh. KoadhduumeHT TennonpoBogHOCTH.

29 YpaBHeHue TennooTtaauun. KoaduumneHT Tennootgayn.

30 YpaBHeHue Tennonepeaayn npy NOCTOAHHbLIX TemnepaTtypax TennoHoCUTenen.

31 |YpaBHeHue Tennonepenayn npu nepemMeHHbIX Temnepartypax.

32 CpefHsaa pasHOCTb TemnepaTyp Npu NPSMOTOKE U MPOTUBOTOKE.

33 KoHCTpyKUMM TennoobMeHHLIX annapaToB.

34 |Cnocobbl MHTEHCUMKaLmMKn npoLecca Tennonepegayn.

35 OCHOBHbIE NPUHLMMBI ONTUMarnbHOMO NPOEKTUPOBaHWSA TENNOOOMEHHON annapaTypbl.

36 BbinapuBaHue. BapunaHTbl npoBeaeHus npouecca.

37 IMpon3BoaAMTENBHOCTL BLIMAPHOrO anmnaparta no BbiNnapeHHON BoAe.

38 Pacxog rpetowiero napa B 04HOKOPNYCHOW BbINapHOW YCTaHOBKW.

39 Pacxoa TennoTbl No KOpnycaM B MHOFOKOPMYCHOW BbIMapHOW YCTaHOBKM.

40 TemnepaTypHble NOTEPY NPU BbliNapuBaHUN.

41 O6Lwas n nonesHas pasHOCTb TeMnepaTyp B MHOFOKOPNYCHOW BbiNapHOW YCTaHOBKe.

42 KoHCTpyKUMM BbiNapHbIX annapaTos.

Cemectp 5

43 MaccoobmeHHble npouecchl. Knaccudukaums maccoo6MeHHbIX NPOLECCoB. [BUXKYLLNE CUMbl MacCOOOMEHHbIX
NpoL,EeCCOB.

44 Macconepenaya. ®asoBoe paBHoBecue. MatepuanbHbin 6anaHc. YpaBHeHne paboyven NMHUu.

45 MepeHoc BellecTBa B hase. MonekynspHas u TypbyneHTHas anddysus. YpasHeHus. KoadhuumneHTsi.

46 YpaBHeHue maccootaauun. KoadpduumneHta maccootgauu.

47 YpaBHeHue macconepegauun. KoadhdumumeHT macconepegaum .

48 CpenHss gBukyLlias cuna npowuecca Macconepegayu.

49 Yucno egmHny nepeHoca. BoicoTa egmHunu nepeHoca.

50 |ABcopbums. PaBHoBecwue ras — xungkoctbe. MatepuanbHbin 6anaHc.

51 Bbibop abcopbeHTa. YpaBHeHue paboyen nuHmn. Pacxog abcopbeHTa.

52 KoHcTpykumm abcopbepos.

53 |Aacopbumsa. PaBHoBecue npu agcopbuun. MNpomMblwneHHble aacopbeHTbI.

54 Ctagum npouecca agcopbumun. Pacxoa napa Ha gecopbumto.

55 KoHcTpykumm agcopbepoB HeENpepbLIBHOrO U NEPUOANYECKOrO AEUCTBUS.

56 PaBHOBeCUe XMOKOCTb — Nap B MAearbHbIX U pearnbHbIX CUCTEMAX.

57 ®u3smKo-XxMMmnyeckne ocHoBbI NpoLeccoB neperoHkn. MNpoctasa neperoHka. MatepuanbHbIn 6anaHc.

58 BapuaHTbl npoBegeHMs npoLecca NeperoHKu.

59 ®Pu3mKo-XMMHnYecKne ocHoBbI pekTudukauun. MatepuanbHein 6anaHc pekTUOUKALMOHHON KONMOHHbI.

60 YpaBHeHUe paboyen NMHUM 4Nsi BEPXHEN YacTN PeKTU(PUKALNOHHON  KOSTOHHbI.

61 YpaBHeHUe paboyen NMMHUM ANst HUKHEN YacTU peKTUPMKALNOHHON KOMNOHHbI.

62 PekTudukaLmMoHHas ycTaHOBKa HENPEpPbLIBHOMO AENCTBUS.

63 OkcTpakuus. PaBHOBeCUE XKMOKOCTb-XUAKOCTb. BapraHThl NpoBeaeHns npoLecca aKCTpakuum.

64 PacueT ogHOKpaTHOW 3KCTpaKLnN.

65 KOHCTpyKUMM 3KCTPaKTOpOB.

66 Cyuwka. Knaccmndukaums npoLeccoB CyLUKW.

67 [wnarpamma cocTosiHus BNaxHOro Bosgyxa. MNapameTtpbl BnaxHoro sBosayxa. lNpouecchl oxnaxgeHus un
HarpeBaHVsa Bo3gyxa.

68 BapunaHTbl npoBeAeHns npoLecca CyLKK.

69 KOHCTPYKLUMM KOHBEKTUBHBIX W KOHTAKTHBIX CYLUWUIIOK.




5.2.2 TunoBble TecTOBbIe 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3afgaym, Kenchbl)

1. Onpegenutb cuny n3BbITOYHOIO FTMAPOCTAaTUYECKOrO AABMEHUSA Ha BepPTUKarbHYO NPSAMOYrOfibHYK CTEHKY B
3aKkpbiToM cocyae. BbicoTa cTeHkn2 M, WwnprHa 8 M, NoBEpPXHOCTHOE n30bIToYHOE AasreHune 50 Klla.

2. Toyka MpucoeavHEeHUsa OTKPbLITOro Mbe3omeTpa 3arfnybrneHa Ha 4 M nop ypoBeHb BoAbl, a abcontoTHoe
haBneHve Hag cBobogHoOW noBepxHOCTbio cocTaensieT 1,3 atm. Onpepenute BbICOTY Nogbema BoAbl B OTKPbITOM
nee3omeTpe.

3. Maponposoa anuHon 40m guameTpom 51x2,5 mm nsonuposaH crnoem npobku TonwuHon 30 mm. Temnepatypa
NnoBepxXHOCTU BHYyTpW naponposoga 175 oC, noBepxHOCTM n3onsauum cHapyxun — 45 oC. Onpegenntb KONNMYECTBO TEMNSOThI,
Tepsiemoe B 1 4ac MNOBEPXHOCTbIO naponposoda. KoadduumeHTbl TennonpoBOAHOCTM CTanM M U30NAUMM PaBHbI
cooTBeTCTBEHHO 46,5 BT/(M2 K) n 1,05 B1/(M2 K).

4. Topsiunii KOHLEHTPMPOBAHHLIA PacTBOpP, BbIXOAALWMA M3 BbiNnapHOro annapata ¢ Temnepartypon 106 oC,
ucnonesyetca ana nogorpeea Ao 50 oC xonogHoro pasbaBneHHOro pacTBopa, MOCTynalLWero Ha BbiNapky C
Temnepatypoi 15 oC. B TennoobmeHHMKE KOHLEHTPMPOBaHHLIN pacTBop oxnaxgaetcs go 60 oC. Onpegenute
TemnepaTypHbI HANnop Npy NPAMOTOYHOM ABVMXXEHUN PacTBOPOB.

5. lNpu npoBegeHnn pekTumrkaumm KoNM4eCcTBo napa NocTynarwLLero U3 KOrMoHHbI B AednermaTop coctasnsaet
3000 «kr/4, konnyectBo guctunnata — 1000 kr/y, konuvecTtBo mMcxogHou cmecn — 5000 kr/4. OnpegenuTte dnermoBoe
yncno.

5.3 MeToanyeckue maTepuansl, onpeaensiowme npoueaypbl oLeHUBaHUs 3HaHUW, YMEHUI, BrageHni (HaBbIKOB
M (MNKn) NpaKkTMYeCKOro onbiTa AeATENbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atoLierocsi K NpoMexyTo4yHOM aTTecTauMm U NopsaAoK NMKBUAALUUN aKafeMUYeCcKon
3a/10/KEHHOCTHN

MpoBegeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpoBaHO foKalbHbIM HOpMaTMBHbIM aktom CM6ryYMNTaO
«lMonoxeHne 0 NpoBeAEHNM TEKYLLIEro KOHTPOMSA YCNEBAaEMOCTU U NMPOMEXYTOYHOM aTTecTaumm obyyaroLwmnxca»

K 3K3aMeHYy OonycKarTCA CTyAeHTbl, NOJTHOCTbIO BbINOJTHUBLUME U 3alUUTUBLLNE na60paToprle paGOTbI.

5.3.2 dopma npoBefeHUs NPOMEXYTOYHOM aTTecTauum No gUcumMninHe

YcTHas + MucbMeHHada KomnbloTepHoe TecTupoBaHue UHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMn nNo AUCLUUNnHe

* BPEMSI Ha NMOAroTOBKY Mo 6uneTy coctasnseT 30 MUHYT;
* BpEMS Ha BbINOSTHEHME NPaKTUKO-OPUEHTUMPOBAHHOIO 3aaaHns — 20 MUHYT

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebOHasa nutepatypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccblinka

6.1.1 OcHoBHas y4ye6Hasa nuTepaTtypa

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

A. H. npoteccol " yctaHoBku| Capatos: An NMn Op 2018 op.ru/70284.html
NPOMbILLIIEHHON Mepguna
TEeNNOTEXHWUKN

6.1.2 lononHuTenbHasa y4yebHas nutepaTtypa

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

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

LWaxaHos B. 1. TennomaccooOMeHHbIe http://publish.sutd.ru/
npoLecchbl B MPOMbILLIIEHHOWM crne.: crneryntp 2017 tp_ext_inf_publish.ph
3KONoruu p?id=2017898

6.2 NMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUMOHHO-CMPABOYHbLIX CUCTEM




1. 3BC «IPRbooks», http://www.iprbookshop.ru
2. 3BC «CMerynTa», http://publish.sutd.ru
3. Canr http://eco.sutd.ru/mathcad/START.htm (y4ebHuK No gucuunnuHe).

6.3 MNepeyeHb NULEH3NOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmmMHoro obecneyeHus

JInueH3nsa Ha npaBo MCMNONb30BaHUS Y4ebHOro Kommnrekta nporpaMmHoro obecneveHusi NakeT oBHOBREHMWs
KOMIAC-3D

Microsoft Windows Professional Upgrade Akagemunyeckasi nuueH3ns

Microsoft Windows

Mathcad Education — University Edition Term

MicrosoftOfficeProfessional

6.4 OnucaHue maTepuanbHO-TEXHUYECKON 6a3bl, HeO6XoAMMON AN OocyLlecTBIeHMA obpa3oBaTenbLHOro
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. MNpaBo Ha ucnonb3oBaHue nporpammbl YIP3A «3konor» Bepcust 4.0 + mogynb «3acTpoika u BbicoTa» +
moaynb «F'MC-CTtangapT»;

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

AyauTtopus OcHaleHne

MynbTmegnnHoe obopygoBaHWe, KOMMbIOTEPHAA TEXHMKA C BO3MOXHOCTbIO MOAKIHYEHMS K
KomnbtoTepHbilt knacc |cetn  «MHTepHeT» w©n  obecneyeHneM [ocTyna B 3MNEKTPOHHYD  MHAOPMALMOHHO-
obpasoBaTenbHyto cpeay

MynbTuMeauiiHoe 0GopyaoBaHWe, cneumanmsupoBaHHas meberb, Jocka
JlekumoHHas ayamtopus

CneumnanuavnpoBaHHas mebenb, focka
YyebHasa aygutopusi
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