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1. HEJIX OCBOEHUSA JUCLUAITJIMHBI

1.

Ju—

[MonroToBka 00y4arOIIUXCSl K CAMOCTOSITEIBHOMY PEIISHHIO TEOPETUIECKUX U TPUKIATHBIX 3a7ad B 00JIaCTH OXPaHbI
OKPYKaIOLIEH Cpeibl ¥ PallMOHAIBHOTO UCTIOIb30BAHMUS IIPUPOIHBIX PECYPCOB IPH PAOOTE TEIUIOIHEPTETUICCKUX
00BEKTOB; K CAMOCTOSITEIBHOM ESITEIBHOCTH 110 BHITIOJHEHHUIO B YCIOBHSX PEATLHOTO MPOU3BOCTBA MPOSKTHO-
KOHCTPYKTOPCKUX U HayYHO-HCCIEIOBATEIILCKUX PA0OT, a TAKKE IKCIDTyaTallii KOTJIOArperaToB MNPy MUHAUMATbHBIX
3arparax YHEPreTHYECKNX, MaTepUAbHBIX U TPYJOBBIX PECYPCOB, 00ECTICUCHUN OXPaHbl OKPYKAIOIIEH CpeIbl M TEXHUKU
0e30MacHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: b1.B.05

2.1

TpeGoBanus k NpeABAPUTENLHOI MOATOTOBKE 00y4aIOLIerocs:

2.1.1

TemnomaccoooMen

2.1.2

Texnuueckas TEPMOJUHAMHUKA

2.2

III/ICHI/IHJIHHLI U MPAKTUKH, I KOTOPBLIX OCBOCHHUE JAHHOM JUCUHUILJIMHBI (MO}_]yJ'lﬂ) HeOﬁXO}_]l/lMO Kak
npeamecTsyrouee:

221

TexHonornuecKkue YHEProHOCUTENH MPEATPUATHI

222

9KCHHyaTaHPI§I TCIIIOOHCPIETUYCCKNUX YCTAHOBOK U CUCTEM

223

MaTepHam,I, NPUMECHACMBIC B TCIIJIOOHECPTETHUKE

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIIUITJINHBI

(MOJYJIST)

IIK-1: roToBHOCTH K YYacTHIO B padoTax no ocBoenuio cxem pasmemenusi OIl/[ u ux cucrem, 10Bo/IKe TEXHOJIOTHYECKHX

MnmpoueccoB, BLINOJHECHUH CIICHIUATBHBIX PACY€TOB

Wnpukarop 1 | [IK-1.1. YaactByeT B pa3zpaboTke cxem pasmenienns OI1J] B COOTBETCTBHH C TEXHOJIOTHEH TPOU3BOICTBA.

IIK-2: cnoco6HOCTH 00ecneYnBaTh KOHTPOJIb TEXHOJIOTHYECKOH AucuMIIMHbI mpu dkcrutyaTauun OILl, Hopm pacxoaa

TOILIMBA M BcexX BUAOB 3Heprun OINJL

Wnpukarop 1 | ITK-2.1. Cobmroaet paBmiIa TEXHOJIOTHIECKON TUCIIUILIHHEI IpH dKcIuryatannd OIT/.

B pe3ysbTare ocBOeHUSs AUCUHUILIMHBI 00y4AIOUIUICS J0JKEH

31

3HaTh:

3.1.1

TEOPETHYECKUE OCHOBBI MPOLIECCOB TEMIO0OMEHA U TEeIIOoNepeaady TeIIOBOM PHEPIUU B YHEPTETUUECKHX YCTAaHOBKAX; O
3Ha4EeHUH, COBPEMEHHOM YPOBHE U IIEPCIEKTUBAX Pa3BUTHsI KOTEIbHBIX arperaToB; YCTPOMCTBO U MPUHLUI pabOThI
OCHOBHOTO M BCTIOMOTATEJIFHOTO 000PYIOBAHHS KOTEJIFHBIX YCTAHOBOK; 00 YCIOBHAX HaJEKHOI pabOTHI U IyTAX
ONTHMU3AIMU TEXHOIOTHUECKHUX MPOLIECCOB KOTENBHOI0 arperara; 00 3KCILTyaTallil U UCTIBITAHUU KOTJIOB.

3.2

YMmernb:

3.2.1

paccUNTHIBATH SHEPTETHIECKUE TIOKA3aTENN KOTJIOATPETATOB B PA3IIMUHBIX PEKIMaX PaOOThI; BRIMOIHATH TEILIOBOIA,
THJPaBINYECKUI U a3POAUHAMHUYECKUI pacdeTsl KOTIA; - COCTABIATh TEILIOBOH U MaTepualbHble OanaHChl KOTEIBHOTO
arperara; BBIIIOJIHATh IPOEKTHO-KOHCTPYKTOPCKUE Pa3pabOTKH TOIIOYHBIX YCTPOHCTB M 3JIEMEHTOB KOTJIA; 00ECIIEUNBATh
ycnoBus U1 3 GEKTUBHOTO CKUTAHHS TOIUIMBA B TOITKAX KOTJIA, PAIIOHATIBHOTO TEINIOBOCHIPUATHS U HAZICHKHOTO
JBIDKECHUS pabodeil cpeabl B 3IeMEHTaX KOTJIa.

3.3

Buaanern:

33.1

METOIUKAMH pacdeTa TeXHUKO-I)KOHOMHYECKHX MOKa3aTeNeil KOTI0arperaTtos; MpeaCcTaBIeHHeM 00 o0ecTiedeH s
HAIeXKHON U 2P PEKTUBHOM PabOTHI KOTEIBHBIX YCTAHOBOK.

4. CTPYKTYPA 1 COAEPKAHUE QMCLOUILINHBI (MOIY.JI5)

Kona

Pazgen | Paszpen 1. Oomas
XapaKTepUCTHKA
COBpPEeMEHHBIX KOTeJbHbIX
ycranoBok (KY), ux mecro n
POJIb HA NPOMIIPeNPHATHSIX.
HcTouyHMKH TenJI0ThI
npombinuieHHbIx KY.
MarepuajibHble U TellJIOBbIE
0asancel ko108 KY npu
pa6oTe Ha pa3JIMYHbIX
TOIJIMBAX

Bun HaumenoBanmue pa3iesnoB u | Cemectp / | UacoB | Komneren- | Jluteparypa | Uurte | [Ipumeuanue
3aHATHA | 3aHATHSA Tem Kypc UM PaKT.




1.1 Jlex O0mas xapakTepucTHKa 1 MK-1K-2 | JI1.1J11.2 IK-1.1; [IK-
COBPEMEHHBIX KOTEJIbHBIX 21032 2.1
ycranoBok (KVY), ux Mecto u
POJIb Ha TIPOMITPEIIPUATHSX.

HcTouHuky TEmIoTs
npoMbllIeHHbIX KY.

1.2 Jlex MarepuasnbHble U TEIJIOBBIE 1 [K-1 TIK-2 JIT.1J11.2 IK-1.1; TTK-
6anancel koo KY npu 21032 2.1
paboTte Ha pa3IUIHBIX
TOIIUBaX

1.3 Ilp OO61mue ykaszaHus K 2 [TK-1 TIK-2 JI2.2J13.1 ITK-1.1; TTK-
BBINIOJIHEHUIO KypCOBOTO 01022 2.1
mnpoekra. OnpenenceHue
KOHCTPYKTUBHBIX
0coOeHHOCTEH KOTJIA TTPpH
3aJJaHHBIX
MIPOU3BOIUTEIHLHOCTH U
rapameTpax mnapa.

1.4 Ilp Metoanka pacuera 00bEMOB, 2 [K-1 TIK-2 JI2.2J13.1 IK-1.1; ITK-
SHTAIBINI BO31yXa U 01022 2.1
MIPOAYKTOB CTOPAHHS O
razoxozaaM komia.TemtoBon
6anaHC KOTJa.

1.5 Cp 27 MK-1 IK-2 JI1.1J12.1 MK-1.1; TIK-

0132 2.1
1.6 KII 1 [K-1 IIK-2 2.2 IK-1.1; [IK-
21022 2.1
Paznen | Paznen 2. Konerpykuum,

BBIOOP U pacyeT TOMOYHBIX

YCTPOMCTB AJIsl CKMTAHUSI

ra3oBoro, ’KUaKoro, TBepaAoro

TOIJIMB H

NPOU3BOJCTBEHHBIX 0TXO0/10B.

2.1 Jlex Konctpykuumn, BEIOOp 1 pacuer 1 MK-1MK-2 | JI1.1J11.2 IK-1.1; [IK-
TOIMOYHBIX YCTPOWCTB ISt 21032 2.1
CXKHMTaHUS Ta30BOTO, JKUIKOTO,

TBEPJIOTO TOTUIUB U
MIPOU3BOJICTBEHHBIX OTXO/IOB.

2.2 IIp TemnnoBoii pac4yet TOMOYHOH 2 [TK-1 TIK-2 JI2.2J13.1 TIK-1.1; TIK-
KaMepBhl. 21092 2.1

23 Cp 27 [K-1 IK-2 JI1.1J12.1 IK-1.1; TIK-

01032 2.1
2.4 DK3aMeH 1 [K-1 IK-2 JI1.1 IK-1.1; [IK-
21022 2.1
Pasgen | Pasgen 3. TemsioooMeH B
3J1eMeHTaxX KOTJIa

3.1 Jlex TemnooOMeH B 3/IeMeHTax 1 [TK-1 ITK-2 JIT.1 JI1.2 TIK-1.1; TIK-
KOTJIa 2122 2.1

3.2 IIp TemnoBoil moBepoOYHBII 2 [TK-1 TIK-2 JI2.2J13.1 TIK-1.1; TIK-
pacueThbl pecToHa U 2132 2.1
KOTEILHOTO ITyYKa.

33 Cp 27 MK-1 IK-2 JI.1J12.1 MK-1.1; TIK-

0132 2.1
34 DK3aMeH 1 IK-1 TIK-2 JI1.1 TIK-1.1; TIK-
21022 2.1




Pazgen

Pa3nen 4. T'mapoaunamMuka
KoTeJbHOro arperarta (KA).
Oo0ecneueHne HaAIEKHOM
ruapoauHaMuku B KA ¢
eCTeCTBEHHOM u
NPUHYIUTEIbHOU
UMpPKYJasuMeii BoAbI U
NApPOBOASHOI cMecH.
OCHOBBI METOJTUKH pacyeTa
NMPOCTHIX U CIOKHBIX
KOHTYPOB IUPKYJISIUH.

4.1

Jlex

I'uaponnHaMuka KOTEIBHOTO
arperara (KA). OGecnieueHue
HAJICKHOH THIPOIMHAMHUKH B
KA c ecrecTBenHo# 1
MIPUHYJUTEIBbHON
LUPKYJIALUe Boabl U
apoBoAsiHON cMecu.OCHOBBI
METOJMKH pacyeTa MPOCTHIX U
CJIO)KHBIX KOHTYPOB
UPKYJISIINH.

IK-1 IIK-2

JI1.1J11.2
0132

TIK-1.1; TIK-
2.1

4.2

Cp

27

IK-1 IIK-2

JI1.1J12.1
01032

TIK-1.1; TIK-
2.1

43

DK3aMeH

IK-1 IIK-2

J1.1
0132

TIK-1.1; TIK-
2.1

Paznen

Pazpen 5. Aapoaunamuka
KOTeJbHOTr0 arperara.

5.1

Jlex

AbspoamHaMuKa KOTEITBHOTO
arperara.

IK-1 IIK-2

JI1.1J11.2
0132

TIK-1.1; TIK-
2.1

52

Cp

27

IK-1 IIK-2

JI1.1J12.1
01032

IK-1.1; TIK-
2.1

53

DK3aMeH

IK-1 IK-2

J1.1
01022

IK-1.1; IK-
2.1

Pazgen

Pa3nen 6. OcHoBHBIE
jemeHnThI KA.
ITaponeperpeBartesiu KOTJIOB,
KOHCprKTHBHbIe CXEMbI
BKJIIOYEHHSI B IbIMOBOI
TPaKT, METOAbI
peryJupoBaHus
TeMIlepaTypbl napa.
JKOHOMAIi3ephbl U UX
BKJIIOYEHHE B MUTATEJbHbIE
MarucTpaiau.
KoHcTpyKTHBHBIE CXEMBI
BO3/IyXOIOAOTpeBaTeJIeil.

6.1

Jlex

OcHoBHBIE 371eMeHTH KA.
[MaponeperpeBaTesi KOTIIOB,
KOHCTPYKTUBHBIE CXEMBI
BKJTIOYECHHUS B TBIMOBOM TPAKT,
METOJIbI PETYTUPOBAHUS
TeMIepaTyphl mapa.

0,5

IK-1 TIK-2

JI1.1J11.2
2102

IK-1.1; IK-
2.1

6.2

Jlex

OKOHOMaM3ephl U UX
BKJIFOUCHHE B IUTATEIbHBIE
Maructpanu. KoHCTpyKTUBHbIE
CXEMBI
BO3yXOIOAOIPEBATENCH.

0,5

IK-1 IIK-2

JI1.1J11.2
0132

TIK-1.1; TIK-
2.1

6.3

IIp

TennoBoii pacuer
naponeperpesarens.CBoaHas
TabIuna u mpoBepka
TEIUIOBOIO pacyera.

IK-1 IIK-2

J12.2J13.1
01032

IK-1.1; TIK-
2.1

6.4

Cp

27

IK-1 IIK-2

JI1.1J12.1
01032

TIK-1.1; TIK-
2.1

6.5

DK3aMeH

IK-1 TIK-2

J1.1
0102

ITK-1.1; IK-
2.1




6.6

KII

IK-1 IIK-2

2.2
0132

TIK-1.1; TIK-
2.1

Paznen

Paznen 7. Koncrpykuun
KOTJIOB C €CTeCTBEHHOI
LMpPKYJIsinuei,
NPAMOTOYHBIX H C
MHOTOKPATHOI
NPHHYAUTEIbHOMI
nupkKyJasuueii. Bogorpeiinbie
U MAPOBOAOTPeiiHbIe KOTJIBI.
KoTibI BBICOKO- B
HHM3KOHAIIOPHbIE, IPSIMOTO
JelCTBHSA M ¢ HEBOASTHBIMU
TemJIoHOoCUTeaaMU. KoTibl
HAa OTXOJSAIIMX ra3ax, KOTJIbI,
HCNOJIB3YIOIIME TEII0TY
TEXHOJIOTHYECKOT0
npoaykra. Ucnapu teiabHoe
OXJIAKIeHH e DJIEMEHTOB
TEXHOJOTHYECKHX
YCTAHOBOK.
JHeproTexHoJIoruyecKue
KA.

7.1

Jlex

KoHcTpyKkunu KOTIOB ¢
€CTECTBCHHOH IUPKYIISAIHICH,
MPSIMOTOYHBIX H C
MHOTOKpaTHOM

MIPUHY TUTETbHOM
nupKysuuei. Bonorpeiinsie u
apOBOJOIPEIHBIE KOTIIBL.
KoTel BBICOKO- 1
HU3KOHAIIOPHbIE, IIPSIMOTO
JIEVCTBUS M C HEBOISTHBIMU
TETIOHOCUTEIISIMH.

IK-1 IK-2

JI1.1J11.2
31052

IK-1.1; TIK-
2.1

7.2

Jlex

Kotnsl Ha oTX0AAIINX Tra3ax,
KOTJIbI, UCTIOb3YIOIUE
TEIUIOTY TEXHOJIOTUYECKOTO
npoaykra. Mcnapu TenbHOe
OXJIaXKJIEHUE DIIEMEHTOB
TEXHOJIOTUYECKUX YCTaHOBOK.
Oueprorexnonorunyeckue KA.

IK-1 IIK-2

JI1.1J11.2
01032

IK-1.1; TIK-
2.1

73

Cp

27

IK-1 IIK-2

JI1.1J12.1
0132

TIK-1.1; TIK-
2.1

7.4

DK3aMeH

IK-1 TIK-2

J1.1
21092

MK-1.1; TIK-
2.1

Pasnen

Pa3gen 8. BcnomoraresisHoe
000pya0BaHHE KOTEIbHBIX
YCTAHOBOK: CHCTEMBI
TOIVINBOMMOAAYH, CUCTEMBbI
30.J10- IIJIAKOYAAJIeHH,
CHCTEeMbI OYHCTKHU
NMPOAYKTOB CrOPAHHUS OT
TBEpPABIX M I'a3000pa3HbIX
NpHMecei.

MeTaJLIbl, HCNOJIb3yeMbIe B
KkoT10cTpoeHuu. Kapkac u
00MypOBKa KOTJIA.




8.1 Jlex BcnomorarensHoe 3 1 [K-1 TIK-2 JIT.1J11.2 0 TIK-1.1; IIK-
000pyT0OBaHNE KOTEIBHBIX 21032 2.1
YCTaHOBOK: CUCTEMBI
TOIUTUBOIIO/IAYH, CUCTEMBI 30JI0
- IUTAKOYAAJIeHHUs, CUCTEMBbI
OUYUCTKH IIPOAYKTOB CrOpaHUs
OT TBEPJBIX U Ta3000pa3HBIX
npuMecei. Meraiisl,
HCHOJb3YyEMbIE B
Kotioctpoernu. Kapkac n
00MypOBKa KOTJIa.

8.2 Cp 3 34 [IK-1 IIK-2 JI1.1J12.1 0 TIK-1.1; IIK-
D132 2.1

8.3 DK3aMeH 3 1 IIK-1 IIK-2 JI1.1 0 TIK-1.1; TIK-
2192 2.1

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A

O0pazoBaTeNbHBIC TEXHOJIOTHH C CIIOIh30BaHUEM aKTHBHBIX METOJIOB 00yUeHNs (JIEKIHS — Oecerna, JIeKIHs — AUCKYCCH,
poOJIeMHAs JIEKINS, JIEKIS-BU3yJIN3aNus, JIEKIS ¢ 3apaHee 3aIIaHPOBAHHBIMHA OIIMOKaMH, JICKIUA — Ipecc-KoH(epeHnus,
JeK1uUs ¢ pa300pOM KOHKPETHBIX CUTYAIUH, IEKIUA-KOHCYIbTAINA, 3aHATHUS C IPUMEHEHUEM 3aTPYAHAIOIUX YCIOBUH, METOIBI
TpYINOBOrO PEIEHUs TBOPUECKHX 33/1a4, METOJl Pa3BUBAIOIIEHCS KOONEepaLnm)

TexXHOMOTHS KOJUICKTHBHOTO B3aUMO/IeHCTBIS (paboTa B MaJIbIX TpyIIax) (CaMOCTOSATENbHOE H3yUeHNEe 00yJaroIMICs HOBOTO
MaTtepuaa MoCPeACTBOM COTPYIHHYIECTBA B MANIBIX TPYIHAax, JaeT BO3MOXKHOCTh BCEM YYaCTHHKAM Y4acTBOBATh B paboTe,
HpaKTUKOBATh HABBIKU COTPYAHHUYECTBA, MEXIMUYHOCTHOTO OOIIEHHS)

6. POHJ OIEHOYHbBIX CPEJCTB

6.1. KoHTpoOJIbHBIE BOIIPOCHI M 3a/IaHUSI

KoHTpossHbIE BOIIPOCHI AT MPOBEAEHHS TEKYIETO KOHTPOIIS MO TIPAKTHIECKIM 3aHATHSM:!

1.Kakue 3HaueHns U30BITKOB BO3AyXa IPUHIMAIOTCS NIPHU IPOSKTUPOBAHUH TOIIOK CIIOEBOTO CXH-TAHUS U HodeMy?

2.Kakue 3HaueHus U30BITKOB BO34yXa IPUHUMAIOTCS TIPH IPOCKTHPOBAHUN TOMIOK C KAMEPHBIM C)KUTaHUEM TBEPJIOTO, JKHIKOTO,
ra3000pa3HOro TOILIMBA U MOYeMy?

3.B 3aBHCHMOCTH OT KaKUX IOKa3aTeNIeH MpUHNMAETCS TEMIepaTypa yXOAAIINX Ta30B IPH MPO-eKTHPOBAHUU KOTEIBHBIX
arperaToB?

4.YeMm oTnMYaIOTCs LETH TEIIOBOTO pacyera KA mpu moBepoYHOM KOHCTPYKTHBHOM pacdeTax?

5.Kaxue mapameTpsl ONpeessioT TEMIIePaTypy JBIMOBBIX Ta30B Ha BBIXO/IE U3 TOIKH?

6.Co0uroieHIe KaKoTro YCIOBUS MO3BOJISET CUNTATh 3aKOHYEHHBIM TEIUIOBOH pacdeT TONMKH KOT-Jioarperara?

7.Kakue napamerpsl BXOASAT B ypaBHEHHUE TEINIOOOMEHA (TEILIONEpeiaun) pacueTHOM MOBEPXHO-CTH Harpesa?

8.Kaxwme mapaMeTpsl BXOAAT B ypaBHEHHMS TEIUIOBEIX 0aJlaHCOB pacyeTHOH IMOBEPXHOCTH Harpesa ?

9.Kakue napaMeTpsl maporneperpeBaTest U3MEHSIOT IPH HEOOXOANMOCTH H3MEHEHHUS ero M0-BepXHOCTH Harpena?

10.Kakue cocTaBisiouiye onpenesstoT TeOpeTHIeckii 00beM (pacxo/1) MPOAYKTOB CrOpaHHs?

11.Kak onpezensrorcs TeMIepaTypHble HallOPbI: IIPU MPSIMOTOKE, TPOTHBOTOKE, CMEIIAHHOM TOKE JIBMKEHHS TEINIOHOCUTEINICH?
12.Kak omnpezenstoTcs TeMIeparypsl HarpeBaeMoi cpessl B pecToOHaX M KOTENbHBIX ITydKax?

13.Hackospko MOXKET OTAMYAThCS PacueTHAs TeMIIepaTypa yXOISIIUX Fa30B OT IPeIBApUTENbHO IPHHATOH YTOOBI CUMTATh pacyeT
3aBEpIICHHBIM?

14.TTo xakoMy TTapaMeTpy OIpeeseTcs] HeBsi3ka TEIUIOBOTO OaaHca KoTioarperara IIpH 3aBep-IIeHHH pacdeTa’?

6.2. TeMbl NUCbMEHHBIX PadoT

KypcoBoii npoexr:

Iess paboTsl. SIBIsIeTCS 3aKpeIUICHHE MTOIYIEHHBIX TEOPETHUECKUX 3HAHUH, TPHOOpEeTeHNE HABBIKOB IIPAKTUIECKOTO MTPOBEICHNUS
TEMJIOBOTO pacyeTa KOTJa, ONbITa IPOEKTUPOBAHUS U KOHCTPYKTUBHOTO O(OPMIIEHHS KOTJIOAarperara, pa3BUTHE Y CTyJEHTOB
CaMOCTOSATEIBHOCTH MPH PEIICHUH HH)XCHEPHBIX 33/1a4 ¥ HABBIKOB Pa0OTHI C HOPMATHBHOM M TEXHUUECKOH JTUTEPATYPOHL.

OcHoBHas TemaTHka. OOBEKTOM IPOEKTUPOBAHHS SBIISCTCS KOTEIBHBIN arperar, Ui KOTOPOro He0OXOAUMO BHINOIHUTH TEIJIOBBIE
pacyeTsl, ¢ LIEJIbI0 OIPEAEICHUS OCHOBHBIX PEKUMHBIX U KOHCTPYKTHBHBIX I1apaMeTpoB. TeMaThka KypCcoBBIX IIPOEKTOB CBs3aHa C
PEKOHCTPYKIHEH KOTIIa, IEPEeBOAOM €ro paboThI ¢ OHOTO TOIUIMBA HA PYTOe, H3MEHEHNEM POU3BOIUTEIEHOCTH 110 TTapy WITH
PEKUMHBIX IIapaMETPOB.

Conep:xkanue. KypcoBoil IPOEKT COAEPKUT: LIENb KypCOBOTO MPOEKTHPOBAHMS, ONIPEJEICHUE UC-XOIHBIX JaHHBIX, PACUeT
SHTAJIBIHI BO3AyXa U MPOAYKTOB CrOPAHMUS IO Ta30X0JaM KOTJIA, TOBEPOUYHBIA pacyeT TONKH U (PeCTOHA, KOHCTPYKTHBHBIN U
MOBEPOYHBIHA pacueThl CTyIeHe! maponeperpesares, s3Ko-HoMaif3epa 1 BO3LyXOIMo0rpeBaTels U CBOIHbIN OanaHc koTia. Ha
OCHOBaHMU BBINOJHEHHBIX MTOBEPOY-HBIX UM KOHCTPYKTHBHBIX PACUETOB IIEMEHTOB KOTJIA ONPEEISIOTCS €r0 ONTUMAaIbHBIE
PEXXUMHBIE U KOHCTPYKTHBHBIE XapaKTEPUCTUKHU, U COCTABIISIETCS 3aKIIIOUECHUE.

Crpykrypa, 066éM. KypcoBoif IPOeKT AOJIKEH BKIIOUATh BBEJICHUE, 3aKITI0OYEHHUE, CITUCOK UC-NIOIb30BaHHON TUTEPaTyphl U




TEXHOJIOTHUECKYIO YacTh. KypcoBoil MPOEKT BHIMOTHIETCS B BH/E MOSCHU-TENBHON 3amucku 00beMoM 35 — 45 cTpanu.

BBI)Ia‘{a 3aJaHus, IPUCM U 3alllUTa KIT MMPOBOAUTCA B COOTBETCTBUH C KAJICHAAPHBIM y‘IC6HBIM Fpa(bI/IKOM.

6.3. ®OH/1 OLICHOYHBIX CPEACTB

3K3aMCHaHI/IOHHBIe BOIIPOCHI:

Paznen Nel O61mas xapakTepucTHKa COBPEMEHHBIX KOTENBHBIX ycTaHOBOK (KVY), nX MecTo u posib Ha MPOMIPEANPUITHSIX.
HcrouHuky TemnoTs! npoMsiiuteHHbIX KY. MaTepuanbHble U TeruioBble OanaHchl KoTiaoB KY mpu padoTte Ha pa3IMYHBIX TOIIMBAX
1.Dneprerudeckue pecypcbl. ICTOUHUKY TEIIOBOU U 31EKTPUUECKON SHEPTUHU.

2.TexHonmorudeckasi cxeMa KOTEJIbHOH yCTaHOBKH: COCTaB, OCHOBHOE M BCIIOMOTaTeNbHOE 000pYAOBaHUE U IPUHIIUM €€ PadoTHI.
3.MarepuanbHble GalaHChl TAPOreHepaTopa.

4.TerutoBoii OaaHC KOTEILHOTO arperara.

5. Koaddurment nonesnoro peicteus korna. [TonsTHe 0 K.I.1. «OPYTTO» U CHETTOY.

Pasznen Ne2 KoHeTpykiuu, BBIOOP U pacyeT TOMOYHBIX YCTPOHCTB [UISl COKUTAHUSI Ta30BOT0, SKUIKOTO, TBEPAOTO TOILIHB U
MPON3BOJICTBEHHBIX OTXO/IOB.

6.TpeboBaHMS K TOIOYHBIM yCTPONUCTBAM KOTJIOB M IIOKA3aTENH HX PabOTHI.

7. Knaccuduxarys TonoYHsIX ycTpoicTB. CXeMbl OpraHU3alMy IIPOLECcca CKUIaHMs TBEPIOTO TOILIMBA U OOIIIE XapaKTePUCTUKH
TOTIOK.

8.Cxxuranue razoobpasHoro tommmBa. OpraHu3aris nporecca CKUraHus. TONKY I CKUTaHUS Ta30BOT0 TOIIIHBA.
Knaccudukanus ropenok 1 uX KOHCTPYKTHBHOE 0(OpMIICHHE.

9.Coxuranue ra3000pa3HbIX TOIUIMB C Pa3INIHON TEINIOTOH cropaHust. C:KUTaHHE ra3a COBMECTHO C APYTMMH BHIaMH TOILIHB.
OKcInTyaTanys KOTI0B, pabOTAIOMUX Ha Ta30BOM TOILTHBE, M 00ECIIEUEHHE TEXHUKH O€30MacHOCTH.

10.Coxxuranue xuakoro toruma. Opranuzanus CKUraHus KUIKoro TommBa. Knaccudukamnus 1 KOHCTPYKIHH (GOPCYHOK.

Pazmen Ne3 TerrooOMeH B 31eMeHTax KOTIa

11.Tomku st cXUraHus Ma3yTa. DKCIDTyaTalys KOTJIOB, pabOTarONNX HAa Ma3yTe U 00eCcIeYeHIe TEXHUKN 0e30IIacHOCTH.
12.Coxuranue KyCKOBOI'O TOIUIMBA. XapaKTEPUCTHKA MPOLIECCOB TOPEHHUs TOILUINBA B CIIOE.

13.Knaccudukanus, KOHCTPYKIINH, XapaKTEPUCTUKHN 00JIACTH MPUMEHEHHS ¥ TIPUHIUIT pabOTHI CIIOEBBIX TOMOK C IIOTHBIM CIIOEM
KyCKOBOTO TOILIHBA.

14.CnoeBble TONKH ¢ KHUISAIIUM CIOEM.

15.Coxuranue TOIUIMBa B ITBUICBUIAHOM cocTossHUU. Kiaccudukanus nblieyroyibHEIX TOpesok. Pacmonoxenne ropesok B TOIKE.

Paznen Ne4 I'mpponnaamuka koTensHoro arperara (KA). Obecneuenne Haie:xxHOH rugpoauHaMuky B KA ¢ ecTecTBeHHOHI 1
NpUHYAUTENBHON NUPKYIAIKEll BOABI U MTapoBOAsSHON cMecH. OCHOBBI METOANKHU pacdeTa MPOCTBIX U CIOKHBIX KOHTYpPOB
UUPKYJTISALUH.

16.Tonku st pakenbHOTO CXKUTaHus yronbHOH meun. KoHeTpykunn Tonok. CriocoOs! yaanenus nuraka. Hasnagenue
3a)KUTaTeIbHOTO Mosica. TexHnKa 0€30MacHOCTH IPH CXKUTAHUU U IIPUTOTOBJICHHH YTOIBHOM MBIIH.

17.CXeMBbl CHCTEM MNbLIENPUTOTOBICHUSL.

18.BuxpeBbie (IMKIOHHBIC) TOTIKH JJISI CKUTAHHS YTOIBHOM MbUTH. KOHCTPYKTHBHBIE OCOOCHHOCTH 1 XapaKTePHUCTHKH.
19.0praru3anus MpomneccoB Nepefadn Tera B korie. [ToHsaTre o paguanioHHBIX U KOHBEKTHBHBIX TIOBEPXHOCTSAX HAIPEBA.
20.TemnooOMeH B Tonke KoTia. IcToUHMKH M3inydeHus. MeToarka pacuera TerioooMeHa B Tonke. OCHOBHBIE 3aBUCUMOCTH U
HOHSATHUS, UCTIOIb3YEMBIE IIPH TEMJIOBOM pacyeTe TOMKH.

Paznen NeS5 AsponnHamuka KOTEJIBHOTO arperara.

21.Metonuka pacueTa TEmI000MeHa B KOHBEKTHBHBIX IOBEPXHOCTSIX Harpesa naporexeparopa. Murencudukays rerioooMeHa B
KOTJIax.

22 .TenmnoBas cxeMa KOTJa: TPeOOBaHUS M OCHOBHBIE XapaKTEPUCTHKH. [IprMepHI TEIUIOBEIX CXEM KOTIIA.

23.BbI00p TeMmepaTypsl IPOAYKTOB CrOPaHUs HA BBIXOJIE U3 TONKU M TEMIEPATYPhl yXOSIIUX Ia30B.

24.Bp100p KOMIIOHOBKH BOJITHOT'O 9KOHOMaif3epa M BO31yXOII0J0r peBaTelIs.

25.TennoBoii pacueT KOTEIIbHBIX arperaTos.

26. PexoMeHIaIuy 0 METOANKE pacdeTa OCHOBHBIX 3JIEMEHTOB KOTJIA.

Paznen Ne6 OcHoBHble 3neMeHTh KA. [laponeperpeBatenu KOTIOB, KOHCTPYKTUBHBIE CXEMBI BKIIIOUEHHS B IBIMOBON TPaKT,
METO/IbI PETYIHPOBAHUS TEMIIEPATyPhI Tapa. DKOHOMaW3ephl U X BKIIOUCHUE B MUTATENIbHBIC MarucTpain. KOHCTpyKTHBHEIE
CXeMBbI BO3/IyXONOA0TpeBaTenei.

27.I'mnpoauHaMyKa KOTa. Y CIOBHS HaJISKHOH paboThl 311eMeHTOB KoTia. CyIIHOCTb U 3HaYCHHE HUPKYIIALMU BOJbI, KPaTHOCTh
upKyssinun. OCHOBHOE pacdeTHOE YPaBHEHNE TP IBIKCHUH BOJHI B TpyOax.

28.Pexum, CTpyKTypa U XapaKTepHCTHKA PabounX TeN IPH IBIKECHUH B TpyOax.

29.I'uapoavHaMyKa UCIIAPUTENBHBIX CUCTEM KOTJIA C €CTECTBEHHOM UPKYIALUel. Y paBHEHHE ABUKEHHS ITApOBOASHON CMECH.
30.A3poauHaMiKa Ta30BO3AYIIHOTO TPAKTa KOTJIA: CHCTEMBI X METOJHKA €T0 pacyeTa.

31.McnapuTenbHble IOBEPXHOCTU HArpeBa KOTI0B. XapaKTEPUCTUKU U KOHCTPYKLUH SKPAHHBIX IOBEPXHOCTEH KOTJIOB €
€CTEeCTBEHHOM IUPKYIIAINEN U IPIMOTOUHBIX KOTJIOB. CXeMbl KOHBEKTHBHBIX UCTIapPUTEIbHBIX OBEPXHOCTEH HarpeBa B KOTJAxX C
pa3sIUYHBIMU TapaMeTpaMH Mapa.

Pasnen Ne7 KoHCTpyKLIMU KOTJIOB C €CTECTBEHHOMN LUPKYJIALUEH, IPIMOTOUHBIX U C MHOTOKPATHOM IIPUHY IUTEIbHOI
HUpKyJsinuei. Bonorpeiinsle u mapoBogorpeiinsie KOTabl. KOTIbI BBICOKO- 1 HU3KOHAMIOPHBIE, IPSIMOTO JeHCTBHS U C HEBOJSHBIMU




TeTIOHOCHTENAMH. KOTIIBI Ha OTXOSIIMX ra3ax, KOTJIBL, HCHONB3YOIIHE TeINIOTY TEXHOJIOTHIeCKOro Mpoaykra. Vcrnapu TensHoe
OXJIaX/ICHHE JIEMEHTOB TEXHOJIOTHYECKHUX YCTaHOBOK. DHeprorexnoioruyeckue KA.

32.Knaccudukarms maponeperpesareneil. Paguanmonssie (ImupMoBbIe) maponeperpeBareny. HasHaueHne, cXeMbl YCTaHOBKH,
KOHCTPYKTHUBHOE PEIICHHE X TEXHUIECKHE XapaKTePUCTHKH.

33.KoHBekTHBHBIE ITaponeperpeBaTeny. HazHaueHne, KOHCTPYKTUBHOE PEIICHNE U TEXHUUECKUE XapaKTePUCTHKH.
34.KoMIoHOBKA TpyOUYaTOro NaporneperpeBaTess: CXeMbl U LEIeCO00Pa3HOCTh HCIIOIb30BAHUS PA3IMIHBIX CXEM.
35.PerynupoBanue Temneparypsl mapa. Croco0bl, CXeMbl X KOHCTPYKIHUH Mapooxnaauteneil. ['azoBoe perymupoBaHue.
36.BoasHble S5KOHOMAaM3ephl: KIacCH(pUKAKs, KOHCTPYKIUH, TEXHUUECKHE XapaKTePUCTHKU U CXEMbl KOMIIOHOBKH.
37.BoznyxonozporpesaTeny: Kiaccu(pukanus, KOHCTPYKIMH, TEXHUYECKHE XapaKTEPUCTUKH M CXEMbI KOMIIOHOBKH.

Pazgen Ne§ BenomoratensHoe 000py10BaHHE KOTEIBHBIX YCTAHOBOK: CUCTEMBI TOILTHBOIIOAAYH, CUCTEMBI 30JI0- IIUTAKOY IAJICHHS,
CHCTEMBbI OYHCTKH MIPOJYKTOB CTOPAHUSI OT TBEPIBIX U ra3000pa3HbIX IIpuUMeceil.
Mertanisl, UCTIONb3yeMbIe B KOTIOCcTpoeHnH. Kapkac n oOMypoBKa KoTJa.

38.Knaccudukarms KOTJIOB IO HA3HAUCHUIO, OPTaHU3AI[MY IBI)KEHHS BOABI U Napa, JaBICHUIO ¥ MOITHOCTH. CXeMBI KOTIIOB THIIA
E, IT u [Ip. O6o3HaueHHE KOTJIOB.

39.KoTtenbHbIe arperatsl HU3KOTO AaBieHus. O6nactu npuMeHeHuss. OCOOEHHOCTH W IPHMEPHI KOHCTPYKIHH KOTIIOB HIU3KOTO
JIABIICHUSL.

40.2HepreTuuecKkye KOTIBI C €CTECTBEHHON UPKyIIAIel. XapaKTepUCTUKH, IPUMEPbl KOHCTPYKTHBHOTO PEIICHHUS.
41.ITpssMOTOYHBIE KOTJIBI. XapaKTEPUCTUKH, Ha3HaueHne. OCOOCHHOCTH U NMIPUMEPBI KOHCTPYKTHBHBIX PEIICHUH.

42 Br100p IyTHEBOTO BEHTHIIATOPA U IbIMOcOca. MeToanka pacdera JIMOBBIX TPYO.

43.0OcHoBHBIe MaTepuainsl koTia. Kapkac xoTmna.

44.04ucTKa MOBEPXHOCTEH HArpeBa.

45.TornBHOE XO035ICTBO KOTENIBHBIX YCTAHOBOK IPHU CXUTaHUM TBEPAOTO TOIIMBA, Ma3yTa U rasa.

46.11Inaxko3on0ynanenne. MexaHn4ecKkast, THEBMAaTHUCCKAsl THAPABINIECKAs! CHCTEMBbI: MPUHIUIIBI PA0OTHI, CXEMbI, TEXHUUECKHE
XapaKTePUCTUKH, TPEUMYIIECTBA U HEJOCTATKU.

6.4. ITepeyeHnb BUIOB OLEHOYHBIX CPEICTB

KypcoBoii IpoekT, 3K3aMEHaIIMOHHbBIE BOIPOCHL.

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI (MOAYJIS)

7.1. PekoMeHaAyeMas JIMTepaTypa

7.1.1. OcHoBHasd JIMTepaTypa

ABTOpBL, 3arnaBue WsnarenscrBo, | Kon-Bo On. agpec
JI1. [ Coxonos b.A. | KoTenbHble yCTaHOBKH U HX Mocksa: 5
1 9KCIUTyaTalust: Y 4eOHUK Axanemus, 2005
JI1. [ CokonoB B.A. |IlapoBsle u BonorpeliHble KOTibl Mol | Mocksa: 25
2 U CpelHel MOITHOCTH: Y4eO. mocodue Axanemus, 2008
JUTS BY30B
7.1.2. lonoiHUTEIbHAS JIUTEPATypPa
ABTOpBL, 3aryaBue W3narenscrBo, | Kon-Bo On. agpec
JI2. | BesrpemHoB | PacueTr mapoBBIX KOTJIOB B IpuMepax U | Mocksa: 55
1 |AH., 3agadax: Yueb. mocoOue i By30B O DHeproaToMusaa
Inetidep crien. "TerioBbIe DIIEKTPUIECKHE T, 1991
B.M., Jlunos | craHmun"
I0O.M.
JI2. | Pognmatuc CrpaBoYHUK N0 KOTEIHHBIM Mockaa: 15
2 [Kd., yCTaHOBKaM MaJIoi DHeproaToMus3ia
ITonTapenxuii | IPOU3BOJUTEILHOCTU: CIIPABOYHOE T, 1989
AH. H3/1aHuE
7.1.3. MeTtoanyeckue pa3zpadoTku
ABTOpBL, 3aryaBue WsnarenscrBo, | Kon-Bo On. agpec
JI3. [ITax I'.B., KotenbHble ycTaHOBKY IIpOMBIIIIEHHBIX | bparck: bpl'V, 26
1 |EncykoB npeanpustuid. TerioBoi pacuer 2015
BK, KOTEIIbHBIX arperaToB: yueOHoe
JlarymkuHa | mocobue
C.B.

7.2. Ilepeyenb pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UnTepHer"

31 | OnexrponHas bubamnorexa bpl'y http://ecat.brstu.ru/catalog

32 | OnexTpoHHO-OMOMMOTEYHAs cuctema «M3marensctBo | http://e.lanbook.com
«Jlanb»

7.3.1 [lepevyeHb NpPOrpaMMHOI0 oGecrevYeHus!

7.3.1.1 [ Microsoft Office 2007 Russian Academic OPEN No Level




7.3.1.2 | KOMITAC-3D V13

7.3.2 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1 | UCC "Kopekc". MHpopManmoHHO-CIIpaBOYHAs CUCTEMA

7.3.2.2 | CnpaBouHo-nipaBoBas cucrtemMa «KoncynpranT Ilmocy»

7.3.2.3 | «YHuBepcureTckas 6ubanorexa online»

7.3.2.4 | OnextpoHHBII KaTanor 6ubarorexku bpI'yY

7.3.2.5 | UadopmarmonHas cucrema "EnuHOE OKHO HOCTyma kK 00pa3oBaTeIbHBIM pecypcam”

7.3.2.6 | Hayunas snektponHnas 6udnnoreka eLIBRARY.RU

7.3.2.7 | YauBepcutetckas uadopmanuonnas cucrema POCCUA (YUC POCCHUA)

73.2.8

7.3.2.9 | HaunonanbHas snekTponHas oubianoreka HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCIUIIJINHBI (MOZY JISA)

0002* JIEKIIMOHHASI Ay AUTOPUSI VYueGHas Mebenb

1215 JlexkuuoHHast ay AUTOPHSE VYueGHast Mmebenb

2201 yuTaIbHBIH 3a1 Nel VYuebHas Mebenb
O6opynosanue 10- I1K i5-2500/H67/4Gb (monutop TFT19 Samsung); npunatep HP Laser
Jet P2055D

9. METOANYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCA ITO OCBOEHUIO JUCHUIIJIMHBI (MOAYJISA)

HI/ICHI/IHHI/IHa «KotenbHbIe YCTAaHOBKHU U MIApOTrCHEPATOPLD» HAIIPpABJICHA HA BBIABJICHHUEC eCTeCTBeHHOHay‘IHOﬁ CYIIHOCTHU np06neM,
BO3HHUKAKIIHUX B X0 HpO(i)eCCHOHaHLHOﬁ JACATCIBHOCTH C IIPUBJICYUCHUEM U1 UX PCIICHUA COOTBETCTBYOIICTO q)I/ISI/IKO-
MAaTEMAaTHUYCCKOTI'O arrapara, Ha IMOJy4Y€HUE TCOPETUYCCKUX 3HaHUHN U MPAKTUYECKUX HABBIKOB JJI UX JalbHENIIIero
HCII0JIb30BaHU B HpaKTI/I‘{eCKOﬁ JACATCIBHOCTH.

W3ydeHue qUCHUIUIMEBL NIPEyCMaTPUBACT:

JIeKIINY;

MPaKTHYECKUE 3aHSITHUS;

nabopaTopHbIe pabOTHI;

9K3aMEH;

KypCOBOH TPOEKT.
ITpu moaroTOBKE K 9K3aMEeHY PEeKOMEHIyeTCst 0c000e BHUMaHHE YICTHTh CICAYIONINM BoIipocaM: (hOpMyTHPOBKE OCHOBHBIX
MOJIOXKEHUN TEOPUH U TEOPEM; YMEHHE IIPUMEHATDh TEOPUIO ISl PELLICHUS TUIIOBBIX 3a]au.
B mporecce npoBeneHnst NpakTHUECKUX 3aHATHI IPOUCXOAUT 3aKpeIlieHue 3HaHui, GOPMUPOBaHUE YMEHUH U HABBIKOB
peanu3anyu NpecTaBlIeHNs O PEIEHUH 331a4 MO BBIILENPUBEACHHBIM Pa3eaaM.
CamocCTosTeNnBHYI0 padoTy HEOOXOJMMO HAYMHATE C 03HAKOMIICHHS TEOpETHIeCKOH yaeOHo-HaydHOH nHpopMariel B yaeOHOMH
IuTeparype.
B npornecce KoHCynbTaIMK C IpenoaaBaTesneM pa3o0paThes ¢ Hanboee CI0KHBIMU BOIPOCAMU TEOPUU U METOJUKOM perieHus
TUIIOBBIX 3a/a4.
Pabota ¢ muTepatypoil ABIIeTCS BAKHEHIINM 3JIEMEHTOM B ITOydIeHUH 3HaHUH 1o aucuumuinae. [Ipexxae Bcero, HEOOX0AUMO
BOCIOJIb30BAThHCSI CIIUCKOM PEKOMEHIYEeMOH 0 JTaHHON TUCHUIIINHE IUTepaTypoil. JloNoITHUTEIbHbIE CBECHUS M0 H3y4aeMbIM
TeMaM MOJKHO HailTu B neproandeckoi neuatu 1 MHTepHeTe.
ITpexycMoTpeHO MpoBeICHNE Ay JUTOPHBIX 3aHATHI B COYETAHUH C BHEAYIUTOPHOI pabOTOii.




