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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucumnnuubl: CdopmupoBaTb KOMMNETEHUMM oby4varollerocs B 00OnacTu TEMMOSHEPreTUkU Wu
TENMNOTEXHUKN, CBA3AHHBLIX C U3YYEHNEM TUMOBLIX KOHCTPYKLWA, MPUHLIMNOB AEACTBUS TEMMOBLIX ABUraTenen, MeToaoB
MaTeMaTU4eCcKoro MoAenupoBaHusi paboymx NPOLECCOB MNapoBbiX M ra3oBbiX TypOWH, C pa3paboTKoM NPOEKTHbIX
PELUEHUIA MO YIYYLIEHUIO 3KCMyaTaLUUOHHbIX XapaKTepUCTUK ABUratene C MCnofb30BaHUMEM CTaHOAPTHbIX CPEACTB
aBTOMaTM3aL MmN NPOEKTUPOBAHWSI.

1.2 3agauv AUCLUNIUHDI:

e PaccmoTpeTb 3akOHOMEpPHOCTM paboymx MNpPOLLECCOB W KOHCTPYKUMM COBPEMEHHbLIX MApOBbIX M rasoBbiX
TYpPOUH.

« MpogeMoHcTpMpoBaThb anropuTMbl TEMSOBbLIX PACHETOB MNAPOBLIX U ra30BbIX TYPOWH.

* YCBOUTb OCHOBHblE HanpaBneHus pa3paboTKM MPOEKTHbIX PELLUEHUA MO MOOEPHM3aLMN NApOBbLIX U ra30BbIX
TYpOuH.

e [lpuBUTbL CMOCOBGHOCTM K CaMOCTOSITENIbHOMY MPUODPETEHMIO U UCMOMb30BaHWMIO B  MPaKTUYECKOW
OEeATENbHOCTU HOBbIX 3HAHWUIA U YMEHWUIA.

1.3 TpeboBaHuA K NpeaBapuTeNbLHOM NOAroToBKE Oby4aloLlerocs:

MpenBapuTenbHasi MNOAroToBKa npegnonaraeT Cco3gaHWMe OCHOBbl AN  (hopMMPOBaHMS  KOMMETEHLUUNA,
YKa3aHHbIX B M. 2, NpX U3y4eHUN OUCLUMNIINH;

TennomaccoobmeH

MHdopmaTtrka B 3agavax TENOSHEPreTMku

TennomaccoobMeHHOe 060pyAOBaHNE TEMMNOIHEPTETUHECKUX NPEANPUATUI
Tonnueo 1 NpoLecchl FOpeHNsi B TEMMO3HEPTETUYECKUX YCTaHOBKax
TexHu4eckasn TepMmoamMHammka

MaTtepunanoBegeHne, TEXHONOMMM KOHCTPYKLMOHHbIX MaTepranos
dunsmka

Xumumsa

WHxeHepHas rpaduka

BBepneHune B cneumanbHOCTb

MaporasognHamuka (Mvapasnuka)

MaTtematuka

dunsmka anga TENSI0O3HEPreETUKOB

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlNK-3: Cnoco6eH aeMoHCTpMpOBaTbL NPMMEHEHME OCHOBHbLIX CNOCOGOB Nosy4eHus, npeobpasoBaHus,
TpaHcnopTa U UCNOJIb30BaHUA TENNOTbI B TENJIOTEXHUYECKUX YCTaHOBKaxX U cuctemMax

3HaTb: OCHOBHble CMocobbl MofyyYeHusi, Npeobpa3oBaHUsl, TPAHCMOPTa U UCMOMb30BaHWS TEeMnnoThl U 3NEKTPUYECKON
3Hepruu; paboyre NpoLecchl B TENMOBbIX ABUraTeENsX, YCTPOWCTBO M NPUHLMN UX paboTbl; KOHCTPYKLMU U OCOBEHHOCTH
aKcnsyaTauym napoBbIX TypOVH.

YMeTb: OCyLLeCTBNATL BbIGOP MNapoBoit TypOWHbLI AN 3aJaHHOW TEmnnodHepreTUYeckon YCTaHOBKM; onpenensTb
OCHOBHble paboyne napameTpsbl

aKTVMBHOW W peakTUBHOWN CTyrneHel NapoBoi TypbuHbl, pa3pabaTbiBaTb MEPONPUATUS MO MOBLILLEHWIO IKOHOMUYHOCTU U
HaOEXHOCTM TYPOUHBI NYTEM COBEPLUEHCTBOBAHMUS U PEKOHCTPYKLMM OTAEMbHBIX Y30B U CXEM perynupoBaHusl.
BnageTb: pacyeTamu MapoBbIX TYPGUH Mo 3aaaHHbLIM MeToaMKaM.

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

= KoHTakTHas paboTa
o
[gll MHHoBaU,
HaumeHoBaHve n conepxaHnue pasgenos, [ § T O CP 4
” S og ek Mp. na6. opMbl
TEM U y4eOBHbIX 3aHATUI ) (4achbt) o
G £ | (wackl) | (wackl) | (vach) 3aHATUN
Paspen 1. Tennosble aBuratenun. Bugbl,
Ha3Ha4eHue.
Tema 1. OOwme cBedeHUss O TennoBbIX
asuraTensix. 4
HasHauyeHve wn obnactb nNpUMEHEHUS 1 1 11
TennosBblx  ABuraTenen. [lepcnekTuBbl
pa3BUTUS TEMMOBbLIX ABUraTeNen.




Tema 2. TvnoBble KOHCTPYKUMM W NPUHLUN
OencTBma NapoBbIX TYPOUH.

OpHocTyneHyaTtble TYPOVHbI.
MHorocTyneH4aTble aKTMBHble  TypOWHbI.
MHorocTyneH4aTble peakTUBHbIE TYPOUHBI.

Paspen 2. TypbuHHas CTyneHb.

20

Tema 3. TypbuHHas cTyneHb u ee
XapaKTepUCTUKM.

eomeTpuyeckne xapakTepucTukm TypOUHHOM
ctynenn. [lpoueccbl ABWXeHVMs napa B
MEXIOMNaTOYHbIX KaHanax CTYNeHMW.
TpeyronbHUKn CKOpOCTEMN. PaboTa Ha
OKPY>XHOCTMU.

Tema 4. T[lotepu sHeprum B TYpPOUHHBIX
CTYMNEHSIX.

Knaccudumkaums noTepb 3HEpPrum.
OtHocutenbHble KI1 TypOUHHBIX CTyneHewn.
Pasmepbl TYpOMHHBIX JTONATOK.

20

Pasgen 3. MHoroctyneHyaTble napoBble
TYPOUHBI.

20

Tema 5. Tennoson NpoLLECC MHOMOCTYNeH4YaTomn
napoBon TypOUHbI.

Tennoson npouecc B h-s pguarpamme.
KoadhpuumeHt Bo3Bparta TENNOTHI.
XapakTepuctnyeckun KO3 pULIMEHT.
MeToavka TennoBoro pacyeta TypOuHbI.

Tema 6. Onpepnenexuve HEKOTOpPbIX
nokasaTtenen MHOrocTyneH4aTon TypObuHsbl.
OceBble ycunusa, [OEeNCTBYWOLIME Ha PoTop
TypbuHbI, cnocobbl ymeHblueHus. NMpeaensHasa
MOLLIHOCTb, CMOCOObI YBEnuYeHnsi npeaenbHon
MOLLIHOCTW.

20

Paspen 4. llepemeHHble pexumbl paboThbl
TYPOVHbI.

20

Tema 7. Paborta TypbuHbl Ha nepeMeHHbIX
pexunmax.

Cnocobbl napopacnpegenenus. WameHeHune
napameTpoB napa W Tennonepenagos Mo
cTyneHsM wn B TypOuHe B UenomM Ha
nepemMeHHbIX pexrmax paboThbl.

Tema 8. [Ouarpammbl pexumoB paboThbl
TYPOVHbI.

Inarpamma PEXUMOB paboThbl
KOHOEHCAUMOHHON W1  MNpPOTUBOAABNEHYECKON
TypOuHbl.  [dmnarpamma pexumMoB  paboThbl
TYpOVHbI C perynvpyembiM oT60pom napa.

20

Paspgen 5. TypOuHbl ons BeipaboTKy TENNOTHI U
3MeKTpUYECcKon 3Hepruu " CXEMBbI
pEerynupoBaHns MOLLHOCTH.

20

Tema 9. TypbuHbl Ans KOMOBUHMPOBAHHOW
BblpabOTKM TEMMOThI U ANEKTPUYECKON IHEPT UK.
TypOuHbI c NPOTUBOLABIIEHMEM,
TennoduKkaLoHHbIe KOHAEHCALMOHHbIE
napoBble TYpOUHbI.

Tema 10. CxeMbl perynmpoBaHUS MOLLHOCTHU
TennouKaLMoHHbIX TYpPOUH.

CxeMbl perynmpoBaHUsa MOLLHOCTM TypbuH c
npoTuBogasneHnem. Cxembl perynmpoBaHusi

16

MOLLLHOCTH TeNNoMUKaLMOHHbIX
KOHAEHCALUMOHHbIX TYPOUH.
Paspen 6. OCHOBHble CUCTEMBbI,

obecneunBatowme paboty TypOuH.

16




Tema 11. Cuctembl MacnocHabxeHus
TYpOVH.

XapakTepucTnka CcmasbiBaloLMX Macen u ux
onpegerneHue. MpocTenwasn cxema
perynupoBaHus. MexaHuam  ynpaBrieHus
TypOuHon. Perynstopbl ckopocTtn. CucTemsl
3awutel.  JlabopatopHas  pabota  Neft
"OnpegeneHune BA3KOCTM TYPOUHHbIX Macen"”
Tema 12. KoHOeHCauUWOHHbIE YCTaHOBKU
NnapoBbIX TYPOUH.

HasHaueHue, npyHUMNManbHas cxema
KOHOEHCaUMOHHON YCTaHOBKWN. KOHCTpyKUMs
KOHOEHCaTopOoB. XapaKkTepucTuku 1
KoHOeHcaTopoB. [1poBepka KoHAeHcaTopa Ha
rMapaBNYECKYHO repMeTUYHOCTb.
JlabopaTtopHasa pabota Ne2 "OnpegeneHnue
rMapaBnNMYeckor NMOTHOCTU KOHAeHcaTopa
nyTeM NPOBEPKWN XECTKOCTU KoHAeHcaTa"
Pasgen 7. Qkcnnyataums napoBbiX TYpOuH.
Tema 13. JkcnnyaTtaunoHHble TpeboBaHNS K
nry.

TpeboBaHUsA K HAAEXHOCTU, SKOHOMUYHOCTH,
MaHeBpPEeHHOCTU. [pynnbl NnapameTpoB napa.
Tema 14. [llyck, crtaumoHapHasa paboTa u
octaHoB MNTY.

Myck MNTY 13 pasnuyHbiX BUOOB COCTOSIHUN.
KoHTponupyemele napameTpbl npu
cTauMoHapHon paboTte TypOuHbl. OcTaHoB
IMTY, ocTaHOB B pe3eps.

Pasgen 8. a3oBble TYpOUHbI
NpomMbIwIieHHbIX TOC.

Tema 15. OcoBEHHOCTM ra3oBbIX TYPOVH.
MecTto u HasHayeHuWe ras3oBblX TypOVMH B
coctaee [TY. OcobeHHocTM paboyero
npouecca 1 KOHCTPYKL MU ra3oBbIX TYPOUH.

Tema 16. BbicokoTemnepaTypHble rasoBble
TYPOVHbI.

VMcnonb3oBaHne crnieuumanbHoM 00paboTku
3MIEMEHTOB NPOTOYHOW yacTu.
Vicnonb3oBaHMe  >KaporpoOYHbIX  CMaBoB,
KepaMMYEeCKMX U KOMMNO3UTHbLIX MaTepuanos.
Cuctembl oxnaxgeHuss peTanen rasoBom
TYPOUHLI.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 16 14 4 277

KoHcynbTaumm n npomexyToyHas
atTecTtauus (Ok3ameH, 3aveT, Kypcoas 2,75 10,25
paboTa)

Bcero koHTakTHas paborta n CP no
AUcuUMNInHe

36,75 287,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Llenu n 3agaum KypcoBoW paboTbl (npoekTa): Lienbio KypcoBor paboTbl iBfsieTcs (popMUMpoBaHme
KOMMETEHLMMI, CBA3AHHBIX C U3Y4EHUEM KOHCTPYKLMW NapoBbiX TYpOUH, METOA0B MaTteMaTUYECKOro MOAENMPOBaHUS
paboyrx NpoLEeccoB B TypOUHAX, C MOMyYEHWEM HABBLIKOB MO TEMMOBOMY pacyeTy MHOTOCTYNeH4YaTol NapoBom TypOuHbI,
B pe3ynbTaTe KOTOPOro ONpeaensioT reoMeTpUYeckne XapakTepUcTVKM TypOuHbI, ee oTHocuTenbHble KM 1 HekoTopble
Apyrve napameTpbl.

3afava KypcoBoi paboTbl Hay4UTb CTYAEHTOB UCMONbL30BaTb 3HAHUS MO 3aKOHOMEPHOCTAM paboymx NPoLeccoB
B TypOWHe Ans ee TENSIOBOro pacyeTa, NPUBUTb HABbLIKU K CAMOCTOSITENIbBHOMY aHanuay NnosyyYeHHbIX pe3ynbTaToB.

4.2 TemaTuka KypcoBoM paboTbl (npoekTa): Tennosow pacyeT NapoBOW MHOrOCTyrneH4YaTowm
NpoTUBOAABNEHYECKON TYPOUHBI.

4.3 TpeboBaHus K BbINOMIHEHUIO U NMPeACTaBlIEHUIO pe3ysibTaTOB KypcoBOW paboThl (NMpoekTa):
PaboTa BbINOMHAETCA MHOAMBUAYANbHO MO YKa3aHHOMY BapuaHTy, C UCMOMb30BaHUEM METOAMYECKUX YKa3aHWUM,
anarpamm Bogbl M BOASIHOTO Napa, OCHOBHOWM 1 AONONHUTENLHOW NUTepaTypbl NO ANCUMUMIINHE.



PesynbTaThl
06s3aTenbHbIE 3NIEMEHTHI:

. BeiBOABI.

~NOoO U~ WNE

npeacTtaBnarTCA B Buae NOACHUTENbHON  3amnucKH,

. icxogHble paHHble Ans pacyeta.

. NpegBapuTenbHbIn pacyeT TypOvHbI.

. Tennoson pacyeT perynupyoLien AByXBEHEYHOW CTYMEHMN.

. TennosoW pacyeT ABYX OOHOBEHEYHbIX CTYMEeHeln AaBneHns.
. Pacuet xapaktepuctuk naposov TypbuHbl, onpegeneHme HoMMHanbLHOM ANeKTPUYECKON MOLLHOCTU TYPOUHbI.

obbemom 40 cTp, copepxallen crnegyloLine

. PVIcyHKVI B 3anuncke: I'IpeD,BapVITeJ'IbeIVI TEnnoBou npouecc Typ6VIHbI B h-s anarpamMmme; TennoBou npouecc

perynupyoLLei CTyrneHu; TennoBol NpoLecc ABYyX HEPErynupyeMblx CTyNeHewn; TPeyronbHUKN CKOPOCTEN BCEX CTYMNeHel;
MPOTOYHAs YacTb ABYXBEHEUYHON PErynupytoLen cTyrneHu.
8. UepTexu: npodosnbHbIi paspes TypOuHbl B MaclwiTabe 1:5; NpoToYHble YacTu cTyneHei B Macwtabe 1:1.

5. ®OH[ OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUK

5.1 OnncaHue nokasartesnien, KpUTEPMEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaToOB 00y4YeHunsA
5.1.1 NokasaTtenu oueHUBaHUA

Koa HanmeHoBaHMe oLueHO4YHOro
MokasaTenu oueHnBaHWs pesynbTaToB 00y4YeHus
KoMneTeHuun cpeacTea
1. M3naraeT OCHOBHble 3aKOHbl paboymx MpoLEeccoB B TenfoBbiX
gpuratenax W umeeT MpeacTaBneHne O MeTodax aHanusa
3(PPEKTUBHOCTN TENITOBbLIX ABUraTenemn.
1. Bonpocebl YCTHOro
2. leMOHCTpMpYET MCNONb30BaHNE METO40B MaTeMaTUYECKOro aHanmsa cobecenoBaHms
onK-3 ONS oueHKN 3apheKTBHOCTM NApoBbIX U ra3oBbiX TYpOWH, NokasbiBaeT MpakTiko
NpoLLeCcC OLIEHKN KavyecTBa CMa3sbiBaloLMX Macen aKcrnepumeHTanbHbiM|
nvTem OPWEHTUPOBaHHbIE 3afaHNs
yTeM. 3. KypcoBas paboTta
3. Ncnonb3yeT 3HaHMsA Teopmn NapoBbiX U ra3oBbIX TYPOMH ANg pelueHns
NpaKkTU4ecknx 3agav n npoBeaeHns 3KCNeprUMeHTarnbHbIX
nccnegoBaHun.

5.1.2 Cuctema n KpuTEpUN OLleHMBaHUSA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnun4HO)

O6yuatowmiicsa nokasbiBaeT BCECTOPOHHEE,
cucTteMaTmyeckoe UM rnybokoe  3HaHue
OCHOBHOFO M [OOMONTHUTENBHOIO Y4ebHOoro
maTtepuana, ymeeT CBOGOAHO BbIMOMHSATH
3aaHusl, NpegycMOTPEHHbIe MPOorpamMmoit;

ycBOUn OCHOBHYIO n 3HAKOM c
OOMONHUTENBHOM peKkoMeHA0BaHHOM
nutepaTypom; MOXeT 0b6bACHUTD
B3aMMOCBS3b OCHOBHbIX MOHATUN
ONCUMNNUHBL B UX  3HA4YeHWM  Ans
nocregytoLien npodeccnoHarnbHom
OEesTENbHOCTW; MPOsIBNSieT  TBOPYECKMe

CNOCOBGHOCTN B MOHUMaHWUU, U3NOXEHUN U
ncnonb3oBaHWMK y4ebHoro matepuana.
Obyvatowwumiics OEeMOHCTpUpyeT
npaBuUrnbHOE MOHVMMaHWe YCRoBWUS 3agauqu,
BMajieHne HaBblkaMu ero aHanusa, Bbibopa
HYXHbIX 3aKOHOB W dopMyn nAna ee
peLueHus, 3HaHue pa3mepHoCTel
hU3NYECKUX BENUYMH. YMEEeT MpUMEHSTb
MaTemMaTU4ecKuii annapat ans
peanu3auMu nNnaHa pelieHus 3agaun u,
ecnm aTo Heobxoaumo, MoXeT
npeactaBuTb ero rpadudecku. Monyunn
npaBuUnbHbIA ~ OTBET U MOXeT  ero
WHTEpPnpeTMpoBaTh.

MonHoe wu Pa3HOCTOPOHHEE pacCMOTpeHune
BOMpPOCOB, cBupgeTernbCcTBylollee o
3HaAYUTENbHOM CaMOCTOATENBHON pa60Te C
UCTOYHUKaMKU. KayecTBO WUCMOMHEHUS BCeX
SNIEMEHTOB paGOTbI COOTBETCTBYET
Tpe6OBaHVI$|M, cogepxaHve MNOJTHOCTbIO
COOTBETCTBYET 3adaHuio. nOﬂy‘-IeHHble
pe3ynbtaTtbl npeactaBfiieHbl Ha OCHOBaHUU
n3y4vyeHusa n aHannsa VICCJ'Ie,D,yeMOIZ

anekTpuyeckoi uUenu. [aHbl vcuyepnbiBaowye
BbIBOAbI W MOMHbIE OTBETbI HA MOCTaBleHHble
Bonpocbl. PaGoTa npeAcTaBneHa K 3awute B
TpebyeMble CpOoKW.

4 (xopoLwuo)

Ob6yuvatowmiica nokasbiBaeT AOCTaTOYHbIN
YPOBEHb 3HaHMN B Mpefenax OCHOBHOIO
y4yebHoro matepuana, 6e3 CyLecTBEHHbIX
OoWNOOK BbIMOSMHAET NPEeAyCMOTPEHHbIE B
nporpaMMe 3agaHusl; YCBOWI OCHOBHYHO
nitepaTypy, pPEKOMEHA0BaHHY0 B
nporpaMmme; cnocobeH o6bACHUTL

PaboTta BbiNonHeHa B HeobxoguMom obObeme
npy OTCYTCTBUM OLLIMBOK, YTO CBUOETENLCTBYET
0 camocTosiTenbHOCTM  npu  pabote c
NCTOYHUKaMM NMHpopmMaumm. Mony4yeHHble
pesynbTaTbl CBA3aHbl C 6a30BbIMY MOHATUSIMU B
obnactm  aneKkTpoTeXHUKW. [aHbl  NOMHble
OTBEThI Ha




B3aVMOCBS3b OCHOBHbIX NOHATUN
ANCUMNNUHBI npu OONONHUTENBHbIX
BOMpocax npenogaBaTens. [onyckaeT He
CyLleCTBEHHble MOrpeLlHOCTN B OTBETE Ha
3K3aMeHe n npu BbIMOJTHEHUU
3K3aMeHaUMOHHbIX 3adaHui, yCTpaHsaeT nx
6e3 nomoLm npenogasartens.

O6yuyatowwmiica OeMOoHCTpupyeT
[OCTaToYHOE MOHVMaHMWe YCIoBUS 3afayun,
BnajeHve HaBblkaMy ero aHanu3aa, Belbopa
HYXHbIX 3aKOHOB W chopmyn ans ee

peLueHns, 3HaHue pa3aMepHOCTEMN
bm3myecKmx BEJTUYMH. HonyckaeT
He3HauyuTenbHble NOrpeLuHoCTH npu

NpUMEHEeHUN MaTemMaTU4eckoro annapaTa
ONs peanus3auum nnaHa pelueHus 3agaydn
Monyuun npaBUIbHbIN OTBET, HO
UCNbITbIBAET  3aTpyOHEHUss C ero
WHTepnpeTaumen.

NnocTaBrneHHble BOMPOCHLI, HO WMEKT MEecCTO
HECYLLeCTBEHHbIE HapyLleHUs B 0GOpMIIeHUN
paboTbl UMM OaHbl HeYeTKMe BbIBOAbI, WNU
HapyLUeHbl CPOKW MpeaocTaBfieHns paboTbl K
3almre.

3 (yooBneTBoOpUTENbLHO)

Ob6yyatowwmiica nokasbiBaeT 3HaHuA
OCHOBHOro  yyebHoro martepuana B
MUHMMarnbHOM o6beme, Heo6XoaUMOM SISt
JanbHenwen y4ebbl; cnpaBnseTca c
BbIMONHEHNEM 3apaHni,
NnpeayCcMOTPEHHbLIX NPOrpaMMon, Lonyckas

npu 3ToM OOmnblIOE KONMMYECTBO He
NPUHUMNUaNbHbIX — OLWMOOK; 3HaKOM C
OCHOBHOW nuTepaTypou,

pPEKOMEHLOBAHHON NPOrpamMMon.

[onyckaeT cyLieCcTBEHHbIE MOrpeLlHoCT B
OTBETE Ha 3K3aMeHe W Mpu BbINONHEHUMU
3K3aMeHaLMOHHbIX 3adaHui, Ho obnagaeT
HEoOXoAUMBIMM ~ 3HAHUAMM AN UX
yCTpaHeHus nop, PYKOBOACTBOM
npenogaeatens. Oby4yaroWwnincs BHUKaeT B
CMbICI YCINOBMSA 3a4a4u1, MOHMMAET NiaH ee
peLLeHNsi, OAHaKO, HE MOXEeT B MNONHOW
Mepe C [MOMOLb MaTeMaTU4ecKoro
annapata peanu3oBaTb €€ peLleHue.
3HaeT pa3amepHOCTM PUINYECKNX BESNTNYMH,
MOXET caenatb PUCYHOK WM  CXeMmy,
MOSICHSIIOLLYIO peLLeHne 3aaun.

3agaHve BbINOMHEHO MOMHOCTbLIO, HO B pa60Te
€CTb OTAellbHble CylleCTBEHHblIe oLmnbKM,
NPUCYTCTBYKOT HETOYHOCTWU B OTBEeTax, nméo
Ka4yeCTBO npeacTaBlieHnA pa6OTbI HU3Koe,
nnéo pa60Ta npeacrtaBiieHa ¢ ono3gaHnem.

2 (HeyOoBnETBOPUTESBLHO)

Ob6yyatowmiica obHapyxmBaeT npobernbl B
3HaAHUSAX OCHOBHOIO y4yebHOro matepuana,
gonyckaeT npuHUMnuanbHble OWWbkn B
BbINOJSTHEHUU NnpeayCMOTPEHHbIX
nporpaMmMon  3agaHui, He 3HaKkoM C
pEeKOMEHL0BaHHOMN nutepaTypow, He
MOXET WUCNPaBWUTb OOMYyLEHHbIE OLUMOKMN.
Kak npaswuno, oLeHka "He
YOOBETBOPUTESbHO" cTaBuTCH
obyvalowmmcs,  KOTopble  He  MOoryT
NPOACIKNTL OBy4YeHMe Unu NpPUCTyNnTb K
npodeccnoHanbHOW  OeAaTenbHOCTU Mo
OKOHYaHUM By3a 6e3 OOMNOMHUTENbHBLIX
3aHATUN no COOTBETCTBYIOLLEN
ancumnnuie. Oby4valowmncs He MoXeT
npoaHanuaupoBaTb  YCrOBMe  3ajauwm,
HamMeTUTb NNaH ee pelleHus, BblbpaTb
dumsmnyeckue 3aKOHbI 7] nroxo
OpUEHTUPYETCS B (DM3UYECKMX BENUYMHAX,
He BriaeeT MaTeMaTU4YEeCKMM annapaTtom.
Mpencraenenune 4yxon paboTbl, OTkas oOT
BbINOJSTHEHNS 3aaHUS.

OTtcyTcTBME OIHOro unm HECKOIbKUX
obsas3aTernbHbIX 3MEeMeHTOB 3ajaHus, nmbo
MHOroYMcrieHHble rpybble owmnbkn B paboTe,
nnéo rpybble HapyLeHMs NpaBun ohopMIeHNs
nnu CpOKOB npeacTaBneHus paboThbl.
HecnocobHoCTb OTBETUTL Ha BOMPOCHI MO
NMUCbMEHHOWN paboTe be3 nomMoLLu
npenogasarens. MpencTtaeneHve Yyxom
paboThl, OTKAa3 OT BbINOMHEHUS 3a4aHus.

3ayTeHo

O6yqa|ou.w|17|0ﬂ NoKa3biBaeT BCECTOPOHHEE
n FHY6OK09 3HaHne Teopun

O6yvarowuiica BHMKAET B CMbICT YCOBUS
3agayv, MOHUMaET MiaH ee peLleHns, OgHaKo,




napoBbIX W Tra30BbIX Typ6VIH, cBobogHo
OpUEHTNpPpyeTCA B OCHOBHbIX MOHATUAX,

TEPMUHAX W ONpedeneHusix;  YCBOWN
OCHOBHYH0 W 3HAKOM C [OMOMHUTENbHON [HEe MoXeT B MOMNHOM Mepe C  MOMOLLbLIO
nuTepaTypoun; MOXeT 06BACHWUTL [ MaTemMaTUyeckoro annapaTa peanu3oBaTb ee
B3aMOCBSA3b OCHOBHBbIX NOHATUI | pelleHne. 3HaeT pasMepHOCTU PU3NYECKUX
OVCUMNMMHBI B MX  3HAYeHUW  ANS | BeNUUYMH, MOXET CAenaTb PUCYHOK UMK CXemy,
nocnepytoLe npodeccuoHanbHo | NOACHAOLLYIO peLleHne 3aaadn.

[OesATEeNbHOCTY;  MPOSIBNAET  TBOPYECKMe

CnocobHOCTM B UCMONb30BaHWUM yqe6Horo
maTtepuana.

Obyuvatowmmca He uMMeeT [OCTAaTOYHOro
YPOBHSI 3HaHWA OUCUMMNIWHBI, HEe MOXeT
chopMynmMpoBaTb OCHOBHble (hu3nYeckne

O6yyatolmitics He MOXeT npoaHanMaupoBaTb
ycrnoBue 3agadv, HaMeTuUTb NNaH ee peLleHus,

3aKOHbI; MITOX0 OPUEHTNPYETCA B OCHOBHbIX Bbl6paTb q3VI3VILIeCKVIe 3aKOHbI n nroxo
He 3auTeHo NOHATUAX U onpedeneHnax; Nioxo 3HakoM C | OpUEeHTUpyeTCca B CbI/I3VIHeCKVIX BennynHax, He
OCHOBHOW nMTepaTypon; ponyckaeTt npw|Bnageet MaTemMmaTn4eCknm annapaTtom.

oTBeTe Ha 3a4eTe CyLleCTBEeHHbIe owmnbkmn n

MpeacTtasnseT Yyxyto paboTy, oTkasbiBaeTcs oT

HEe MOXeT YCTpaHUTb WX Oaxe noA | BblNOJIHEHUA 3a0aHUA.
PYyKOBOACTBOM MnpenogaBatens.

5.2 TunoBble KOHTPOJIbHbIE 3aA4aHUA UMK UHbIe MaTepuarbl, HEO6GX0ANMbIE ANSl OLIeHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATENIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKU BONPOCOB
Kypc 4
1 Curctembl oxnaxaeHus getanem rasoBon TypouHbI.
2 Oco6eHHOCTH ra3oBbIX TYPOUH.
3 OcTaHoB NapoTypOUHHOM YCTaHOBKM.
4 CrauuoHapHas pabota NnapoTypOMHHON YCTaHOBKM.
5 Myck napoTypOUHHOI YCTaHOBKM.
6 OkcnnyataumoHHble TpeboBaHusa k MNTY.
7 CxeMbl MacnocHabxeHns NapoBbIX TYPOUH.
8 3awwTa TypOuHbI OT NOBbLILLEHMS YAaCTOTbl BpaLLEHUS.
9 MexaHun3m ynpaBneHus TypOMHOMN.
10 MpocTeriasa cxema perynmpoBaHns NapoBon TypOVHbI.
11 PerynaTtop ckopoctu JIM3.
12 |OcHOoBHbIE XapakTepPUCTUKMN KOHOEHCATOPOB NapoBbIX TYPOWH.
13 MpuHUMNManLHasa cxema KOHAEHCaLMOHHOW YCTaHOBKM. YCTPOMCTBO KOHAEHcaTopa.
14 Cxema perynvpoBaHunsi TypbuHbl ¢ ABYMS MPOMEXYTOYHbIMKU oT6opamu napa (IMT).
15 |Cxema perynupoBaHus TypbuHbl C NPOTMBOAABNEHNEM U NPOMEXYTOUYHbIM 0T6opom napa (IMP).
16 Cxema perynmpoBaHusi TypOuHbl C NPOMEXYTOYHbIM 0T6opom napa (M vnm T).
17 Cxema perynupoBaHusi TypbuHbl ¢ npotueogasneHunem (P).
18 PaboTa Typ6uHbl ¢ oByMsi perynmpyembimy ot6opamu napa (MNT).
19 PaboTa TypbuHbl ¢ NpoTUBOAABNEHMEM U perynupyemMbiMm otoopom napa (MP).
20 PaboTa TypOuHbI C NPOMEXYTOYHbLIM perynupyembiM otéopom napa (M wnn T).
21 PaboTa Typ6uHbl ¢ npoTnBoaasneHuem (P).
22  |Ownarpamma pexumoB paboTbl TypOUHbI C perynupyemMsiM oTOOpoM napa.
23  |Ovarpamma pexmmoB paboTbl KOHOEHCAUMOHHOW TYpOUHbBI U C MPOTUBOAABEHNEM.
24 O6BoaHOe napopacnpeeneHue.
25 |ConnoBoe napopacnpegeneHue.
26 |OpoccenbHoe napopacnpegenexve.
27 M3meHeHne napameTpoB napa no CTyNeHsiM Ha NepeMEHHbIX PeXMMax paboTbl TYPOUHBI.
28 lMepemeHHble pexmmbl paboTbl TYPOUHBI.
29 Cnocobbl yMeHbLLEHUS OCEBbIX YCUMUIA B NAapoBOW TypOuHe.
30 |OceBoe ycunve, gencreytoliee Ha poTop TypbuHbl. OLeHka pa3mMepoB YNOPHOro NOALUMIHMKAE.
31 Xapaktepuctuieckuii KoadpduLMeHT MHOrOCTYNeHYaTon NapoBoi TypOUHbI.
32 KoadhduumeHT Bo3BpaTa TennoTbl MHOroCTyneH4yaTon NapoBon TYPOUHbI.




33 TennoBol NpPoLEeCC MHOrOCTyNeH4YaTon TypOuHbl B h-s agnarpammve.

34 OcobeHHOCTM NPOUNMPOBaHMSA ASIMHHBIX FIONATOK NAapoBON TYPOUHHOM CTYMNEHM.

35 Onpepenexne pasMepoB COMMOBbLIX U paboyvmx NonaTok TyPOMHHONM CTyNeHu.

36 Ctynenu CKOPOCTM, TPEYronbHNKN ckopocTen, otHocuTenbHble KIMO n TennoBor npouecc pacwumpeHms napa
OBYXBEHEYHOW CTYMNEeHN ckopocTh B h-s anarpamme.

37 OTHocuTEeNbHbIN BHYTPeHHU KM TypOUHHON CTyneHu.

38 OTHocuTEeNbHbIN NnonaToyHbin KMNO TypOUHHOM CTyneHu.

39 Opo3nsi paboumnx nonaTok TYpOUHHOM CTyneHu. 3awimTa oT 3po3unun.

40 lMoTepw aHeprum oT BNaXHOCTK napa.

41 lMoTepu sHeprum B kNanaHax u BblMyCKHOM NaTpyoke TypOUHbI

42 MoTepwn aHeprum Ha TpeHue amcka.

43 [MoTepu aHeprum ¢ BbIXOOHOW CKOPOCTBIO U3 TYPOUHHONM CTYMNeHu.

44 MoTepu aHeprum B kaHanax paboyen peLieTku.

45 lMoTepu aHeprum B kKaHanax connoBOro annapara.

46 Knaccudukaums notepb aHeprum B TypOUuHe.

a7 PaboTta Ha OKpyXHOCTK koneca TypOUHHOI CTyNeHu.

48 feomeTpus peLleTok, TPeyrofibHUKN CKOPOCTEN 1 TENITOBOM NPOLIECC pacLUMpPeHns napa B TYpOMHHON CTyneHn
CO cTeneHbto peakumm p = 0,5.

49 FeomeTpus peLleTok, TPeyrofnbHUKN CKOPOCTEN 1 TENITOBOM NPOLIECC pacLUMPeHMs napa B TYPOMHHON CTyneHn
Co cTeneHbto peakumm p = 0.

50 Mpeobpa3oBaHue 3Heprum napa B KaHanax paboyen peLleTkn peakTUBHOM TYpOMHHOM cTyneHun. BxogHble n
BbIXOAHbIE TPEYrONbHNKA CKOPOCTEN.

51 Mpeobpa3oBaHune 3Heprum napa B KaHanax pabouyein peLleTkn akTUBHOM TYpOMHHOWM CTyneHn. BxogHble n
BbIXOAHbIE TPEYrONbHNKN CKOPOCTEN.

52 PaclumpeHnune napa B kKaHanax connoBow peLueTkn. Kocow cpes conna.

53 CTteneHb peakumm TYpOMHHOW CTyMNEHMW.

54 FeomeTpuyeckme n KMHeMaTU4eCKME XapaKTEPUCTUKM COMOBOW 1 paboyelt pelleTok TYypOMHHOM CTyneHun.

55 OTHOCVITeJ'IbeIve n abcontoTHble KMNO napoBon TypbuHbl n TypboreHepaTopa. YAenbHblE XapaKTePUCTUKN
NapoTypOUHHOW YCTaHOBKW.

56 KoHCTpyKTMBHas cxema MHOFOCTYMNeH4YaTol NapoBO peakTUBHON TypOUWHbI. IaMeHeHue napameTpoB napa
BOOJIb €e NPOTOYHOWN YacTMu.

57 KoHcTpyKTMBHast cxema MHOFOCTYMNeH4YaTol NapoBON akTUBHOW TYpOUHbI. M3MeHeHe napameTpoB napa
BOOSb €e NPOTOYHOWN YacTMu.

58 KoHCTpyKTMBHas cxema OﬂHOBeHeLIHOVIUVI OBYXBEHEYHOWN NapoBOW aKTUBHOMN TYPOUHbI. VI3MeHeHne
napamMeTpoB napa BAOMb €€ NPOTOYHON YacTMu.

59 Knaccudurkaums 1 0603HayeHne TMNoB NapoBbIX TYPOUH.

60 Kpatkas ncropusi passutusi napoBbiX TypOuH.

5.2.2 TunoBble TeCTOBble 3aAaHUA

He npeaycmoTpeHo

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

3apaHue Ne1.
Onpepenutb cTeneHb PeaKTUBHOCTU TYPOUHHOM CTYMNEHW.
[laHo: oTHoLweHne ckopocTten Xp=U/Ch=0,5, okpyxHasa ckopocTb U=160 m/c, OTHOCUTENbHAsA CKOPOCTb Napa Ha

Bxoge B pabouyto pewwetky W1=140 m/c, oTHOCUTENbHAs TeopeTnYeckasi CKOPOCTb Napa Ha BbixoAe 13 paboyer peLlueTkn
W2t=185 wm/c.

3apaHue No2.
Onpegenutb NOTEpPU 3HEPrnM Napa B KaHanax paboyen peLueTKu.
[aHo: OTHOcMTENnbHasi TeopeTUyeckas CKOPOCTb Mapa Ha Bbixoge u3 pabodven pewetkn W2t=190 wm/c;

OTHOCUTENbHAas AeNcTBUTENbHAsI CKOPOCTb Napa Ha Bbixoae 13 paboyen peweTkn W2=180 m/c.




5.3 MeToanyeckue maTtepuansi, onpegensiolime npouenypbl oleHMBaHUA 3HaHUW, YMeHUI, BnaaeHU (HaBbIKOB
1 (UnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaAoK NMKBUAALMY akaaeMmyeckomn

3aA40JIXKeHHOCTU

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAeHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NPOMEXYTOYHON aTTecTaLmm obydaroLwmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X

NMncbmeHHas X

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuum no gucunninunHe

* B TeyeHne cemecTpa BbINOMHATCS KOHTPOMbHbIE PaboTh.
* Bo3M0OXHOCTb NOMNb30BaTbCA CNpaBoOYHbIMM Tabnmuamm, KanbKynsaTopoMm.

* Bpems Ha nogrotoBky oTBeTa Ha 3adeTte 30 MUHYT, Ha 9k3ameHe 45 MUHYT.
* Ha 3awmty KypcoBowi paboTbl npegoctaBnseTcs He bonee 15 MUHYT, BKNtoYast OTBETbI HA BOMPOCHI.

NHas

6. YYHEBHO-METOAMYECKOE U UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNINHDbI
6.1 YuebHas nutepatypa

ABTOp

3arnaesue

MN3paTenbcTBO

[og nspaHus |

Ccbinka

6.1.1 OcHoBHas y4yebOHas nuTepaTtypa

HaywmoB C. A.,
XaycTtoBa E. B.,
CapgyukoB A. B.,

Tennosble
HarHeTaTenm

aBuratenum n

OpeHbypr: OpeHbyprckun

http://www.iprbooksh
0p.ru/61415.html

rocyaapCTBEeHHbIN 2015
g%%’;gz E BB u};‘; yHuBepcuteT, 36C ACB
A. B.
M.B. NykanunH, T.lO.|Tennosble asuratenn ans http://www.nizrp.naro
KopoTtkoBa Lennono3Ho-6ymaxHon M-80 06pasoBaHus! U d.ru/metod/tsuitd/201
oot (Teon ol vaywn Po. CIOT Ve | 010 (E10 24,01 comre
Chno.: CrerrTyper '
TypouH) [ TekcT ] y4eb.
nocobue
BacykumHckun C. M., |LeHTpobexHble HarHeTaTenu Jlnneuk: Jluneuknin http://www.iprbooksh
BacykuHckuii . M. rocyapCTBeHHbIN 2013 op.ru/22947.html
TEXHNYECKUN
yHusepcutet, 965C ACB
6.1.2 lononHuTenbHas y4yebHas nutepartypa
M. H. KoHoBanos, M.|HarHeTtatenn wn Tennosble http://www.nizrp.naro
C. JlunatoB aBuraTenu. Pacuet d.ru/metod/tsuitd/201
Oy Coomn[BUTa CIOVTA- 6| gy |00 0L
: BWUT3 CNerynTtg
TYpOUHbI [TekeT]
MeTOAMYEeCKMe YyKasaHus K
npaktuyeckon pabore No2
I.H. KoHoBanos, M.C.|HarHetatenn w©n Tennosble http://www.nizrp.naro
JlunatoB aBuraTenu. Onpegenexnune d.ru/metod/tsuitd/201
napameTpoB napa B KaHane 9 02_01_02.pdf
connosoro annapata u yrna|BLUT3S CMNerynTh.- Cre. 2019
OTKITOHEHMSI MOTOKa napa B : BWTS Cnieryntn
Kocom cpese [TekcT]
MeTOAMYECKMe YyKasaHus K
npakTuyeckon pabore Ne1
MNM.H. KoHosanos, M.C.|HarHeTatenm wn Tennosble http://www.nizrp.naro
Jlunatos asuratenu. d.ru/metod/tsuitd/201
e oo BT OOy O g |00
: BWUT3 Cneryntg
[TekeT] MEeTOANYECKME
yKa3aHua K NpakTU4ecKon

paboTte Ne3




MNM.H. KoHosanos, A.A.|HarHeTatenm wn Tennosble http://www.nizrp.naro
BepxonaHues, M.C.|aBuratenu. Tennosow pacyeT d.ru/metod/tsuitd/201
Jlnnatoe napoBON MHOroOCTyneH4yaTomn 8 04_24 01.pdf
NpoT1BOAABIIEHYECKON M-B0 06pasoBanus
TypbuHbl  [TekcT]:  y4yebHo- CFI"Ia6yFK}l;II'IF:I'q,EI: Iiué-::l% . 2018
mMeToaudeckoe nocobune K BLITO CI'I(.SFYI'IT,D,”
BbINOMHEHUIO KypcoBow
paboTbl
MNM.H. KoHoeanos, M.C.|HarHeTatenm wn Tennosble http://www.nizrp.naro
Jlunatos aosuratenu. OnpepenexHne d.ru/metod/tsuitd/201
rmgpaBnnMyeckor MMAOTHOCTM| M-BO Hayku M BbICLLETO 9 06_19 03.pdf
KOHOeHcaTopa nytem| obpasoBaHusa PO, BLUT3 2019
NpOBEPKU xecTtkoctu| CMe6rynTa. - Cre. :
KOHAOeHcaTa [TekeT] : BLUTS Creryntn
MeTOAMYEeCKMe yKasaHus K
nabopartopHon pabote Ne 2
MNM.H. KoHoeanos, M.C.|HarHeTatenm w»n Tennosble http://www.nizrp.naro
JlnnaToB asurartenu. Onpepenexne| M-BO Hayku v BbiCLLErO d.ru/metod/tsuitd/201
BSA3KOCTU TypOMHHbIX Macen| obpasoBaHusd, BLUTS 2019 9 06_19 02.pdf
[Tekct] : metogmyeckme| CII6IYNTH. - CI6. :
ykasaHus Kk nabopaTopHoW BLUT3 CMerynTn
paboTe No1

6.2 NMepe4yeHb npodeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. OnekTpoHHO-6MbnuoTeyvHasa cuctema IPRbooks [OnektpoHHbin pecypc]. URL: hitp://www.iprbookshop.ru/

2. QnekTpoHHas oubnuoteka BLUTI CMNB MNYNTA [OnekTpoHHbIn pecypc]. URL: http://nizrp.narod.ru

3. basa paHHbIX Oonbwon TexHudeckon 6ubnuotekn "Canmt TennoTexHuka" [ONeKTPOHHbIN pecypc).
URL:http://teplokot.ru/

6.3 lNepeyeHb NULEH3NOHHOIO U CBOGOAHO pacnpoCTPaHAEMOro NporpamMmmHoOro oéecnevyeHus
Microsoftwindows 8
MicrosoftOfficeProfessional 2013
Ownarpamma HS gns Bogbl M BogsaHoro napa v2.5

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeO6X0AMMOW ANA OocyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

AyaunTopus OcHalleHne

MynbTumeamniiHoe 060 OBaHuWe, crneunanmanpoBaHHas mebernb, Jocka
TNekuyonHas Y. o2l pyA ) L p » A

ayaunTopus

MynbTumegniniHoe obopynoBaHMe, KOMMbOTEPHAs TEXHUKA C BO3MOXHOCTLIO MOLKIHOYEHUS K
KomnbloTepHbliii knace [cetn  «MHTepHeT» ©n  obecrnedyeHnem  [ocTyna B 3MEKTPOHHYH  MHMOPMAaLMOHHO-
obpasoBaTenbHyo cpeay

JlabopaTopHas ycTaHOBKa 4118 onpeAerieHnst OTHOLLEHMS TEMMOEMKOCTEN BO3yXa, KanopumeTp
A-003 Ansa onpefeneHuns obLen XecTKoCTU, TEPMOCTaT BUCKO3UMETPUYECKUI
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