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Jiucer PErMCTpaluu H3MEHEeHHH H XOMoJHeHT it
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| ICIORHUTENBHOHM nuTepatypel, 2 Takke | [IpoToxom Ne2
ApOrPaMMHOrO OOECHEeUEeHUs! ¥ HHTEpHET- /ﬁ/
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IPOrPaMMHOI0 OOECHEUYEeHUsSI M UHTEepPHET-
pecypcos «Y4eOHO-METOIHIECKOE u
HH()OPMAOHHOE obecrieyenue
JIMCLUTUTHHBD)




1.1lean ocBOEHNMSI AUCHHMILINHDI

Lenabio ocBoeHUs TUCHUIUIMHBI «['eHepaTopbl Temyia» SBIAIOTCS: (OPMUPOBAHUE Y
CTYJICHTOB 3HAaHWUU B 00JACTH pa3pabOTKM, MOHTaXa M OIKCIUTyaTalldd TeHEPaTOpOB TeIja ¢
YYETOM HKOJOTMYECKOW, TOIJIMBHO-HEPIreTUUYECKON W SKOHOMHUYECKOW CHUTyalluu B CTpaHe, a
Takxke GopMupoBaHe OOMIEKYIBTYPHBIX U MTPO(ECCHOHATBHBIX KOMIETEHIUH B COOTBETCTBUU C
tpeboBarusmMu GI'OC BO no nanpasnenuto 08.04.01.»CtpouTtenbcTBO»

3ajaun TUCHHUIIHHBI — YCBOCHUE CTY/ICHTAMM:

- O00mMX TMpPEACTaBACHHM O TOIUIMBHBIX pecypcax M TOIUIMBHO-IHEPTETHYECKHX
OajaHcax;

- Pa3JIMYHBIX CXEMATHUECKUX PEIICHUH KOTJIOB U BCIIOMOTraTeIbHOI0 000PYI0BaHHS;

- TEOPETHYECKUX IMOJIOKCHUI W METOIOB pacyera B MPOIECCe MPOCKTUPOBAHUS U
9KCIUTyaTallid TeHePaTOPOB TeIlIa.

2 MecTo TMCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM MPOrpaMMbl OATOTOBKHU
O0akajaBpa

Huctumimaa B1.B.09 «['eHepatopsl Teruia» sBIsSETCS 00sS3aTeIbHONW JAUCHUTLIIMHON
BapHaTUBHOW dYacTH mpodeccuoHanbHOro Iwkiaa mnpodmis — TemmorazocHabxkenne u
BEHTUWJISIIUS.

W3yueHre TUCIMITIMHBI 0a3UPyeTCs HAa 3HAHUAX, YMCHUSAX U HABBIKAX, MPUOOPETCHHBIX CTYACHTAMU
B XOJI¢ M3YYCHUS TUCIIUTUINH:

- MaTeMaTHKa;

- uHpOpMATHKA,;

- HavepTaTesbHas TeOMETPHUS M KOMIBbIOTEpHAs rpadukKa;

- TEOpPETUYECKHE OCHOBBI TCIUIOTCXHHUKH (TEXHUYIECKask TEPMOJINHAMHKA U TETUIOMAacCOOOMEH);

- TEmIOMaccOOOMEHHBIE TPOIIECCHI B TEIIOBOM 000pyaoBanuu cucteM TI'B.

3HaHUS U YMEHHS CTYICHTOB, TOJYUYEHHbIC TIPH U3YUCHUHN JTUCIUIUTHHBI «I eHepaTophl Teria» OyayT
HEOOXOMUMBI KM TIpU JANbHEHIIEeM W3yYeHHHM TaKUX JUCHHMIUIMH, Kak «lleHTpanu3oBaHHOE
TemiocHa0keHue», «ABtoMarusamus cucreM TI'CB», «CoBpeMEHHBIC CHCTEMBI KJIMMaTH3aIIAN
3MaHuii», «[IpOEKTUpOBAHHWE CHCTEM TPOMBEHTHISAIMA W OYHCTKA BEHTIISAIIMOHHBIX BBIOPOCOB»,
«OCHOBBI TeopmHM HaAGKHOCTH cucteM TI'B», a Takke TpHU BBITOJHCHHH  BBIITYCKHOM
KBaJIM()UKALIUMOHHON paOOTHI.

3.Komnerenuun ody4arouierocsi, popmMupyembie B pe3yJibTaTe 0CBOCHUS M CHUTINHBI
(Moaynsi) M NJIAHMpPYeMble pe3yJIbTaThl 00y4eHus!

B pesynprare ocBOeHUS AMCHUIUIMHBI (MOIynsi) «[eHepaTopbl Teria» 00y4aromuucs
JOJDKCH 06HaI[aTI> CJICAYIOIMMHU KOMIICTCHIIUAMM:

Crpykry
PHBIN
JJIEMEHT
KOMIIETEHIINH

[Tnanupyemble pe3yabTaTbl 00y4eHUs

[IK-1 — 3HaHMeM HOpPMAaTHUBHON 0a3bl B 00JaCTU MHKEHEPHBIX M3BICKAHHM, MPUHIIUIIOB
IPOEKTHUPOBAHUS 3JaHUH, COOPYKEHHUM, NHKEHEPHBIX CUCTEM U 000pYIOBAHUS, TNIAHUPOBKHU U
3aCTPOMKHU HACEJIEHHBIX MECT

3HaThb - OcHOBHbBIE ONpEIENeHUs] U TMOHATUS  O0a30BBIX 3HAHMM B M3Y4aeMBIX
pasznenax kypca «['eHepaTopsl Teruia». (OCHOBHBIE TOHSTHS O METOAAX
KOHCTPYKTUBHOTO U TIOBEPOYHOI'O  pacyeToB M HOPMATHBHOW 0aze mpu
IIPOEKTUPOBAHNUH TEIUIOTCHEPUPYIOUINX YCTAHOBOK M MX DJIEMEHTOB.

YMeTh — IlpuMeHsTH NOTyYeHHbIE 3HaHUS O METOJax pacueTa M HOpMAaTHUBHOIL Oa3e




Crpykry

pHBIH [Tnanupyemble pe3yabTaTbl 00y4eHUs
3JEMEHT Py pesy i
KOMIIETEHIINH

IIPU IPOEKTUPOBAHUH I€HEPATOPOB TEILIA.
— IlpumensaTh mosyuyeHHbIe 3HaHHS B MPO(EecCHOHAIBHON AESITeTbHOCTH;
HCIIOJIB30BATh X HA MEXAUCIUIUIMHAPHOM YPOBHE;

Bnaners |- HaBbikamu mpoekTHOH paOOThl M NPUMEHEHHWEM HOpPMAaTHBHOH 0a3bl B
00JacTU MHKEHEPHBIX M3BICKAHWM, TPUHIIUIIOB MPOEKTUPOBAHUS T€HEPATOPOB
TEIJIa U UX DJIEMEHTOB.
- CnocobaMu OIleHUBaHUS 3HAYUMOCTH U MTPAKTUUYECKON IPUTOTHOCTH
IIOJIYYEHHBIX PE3YJIbTaTOB.

[IK-3 - cmocoOHOCTHIO TPOBOJIWUTH  MPEABAPUTEIBHOEC  TEXHUKO-DKOHOMHYECKOE

000CHOBaHME TPOEKTHBIX PEIICHUH, pa3padaTbiBaTh MPOCKTHYI0 M pPabOuyl0 TEXHUYECKYIO

JTIOKYMEHTAITHIO,

oopMIIATH 3aKOHUYEHHbBIE MPOEKTHO-KOHCTPYKTOPCKHE paboTHl,

KOHTPOJIMPOBATH COOTBETCTBUE pa3padaThIBa€MbIX MTPOCKTOB

3HaTh

— MeTtoauKy BBIIOTHEHUS TEXHUKO-9KOHOMHUYECKUX PAcyeTOB, CIICUPUKY
COCTABJICHHS TIPOSKTHOM U pabouell TEXHUYECKOW TOKYMEHTAIIUU 10
reHepaTopaM TeIla U UX KOHCTPYKTHBHBIM DJIEMEHTAM

VYmeTb

— [IpumeHsTH MOTy4YEHHBIE 3HAHUS O METOIMKE BBIMOTHEHUS TEXHUKO-
SKOHOMHUYECKHUX PACUYeTOB W COCTABJICHHS MTPOCKTHOW M paboueld TEXHUIECKON
JOKYMEHTAIlMU IIPU MIPOEKTUPOBAHUU TEIIOT€HEPATOPOB

Bnanets

- HaBpikamu BBINOJHEHUS! TEXHUKO-3KOHOMUYECKUX PACUETOB U COCTABJICHHUS
MPOEKTHOM U paboveil TEXHHUECKOH TOKYMECHTAIIHH .

- Cnoco0aMu OIIEeHUBAaHMSI 3HAYUMOCTH M MPAKTHYECKOW MPUTOTHOCTH
MOJIYYEHHBIX PE3YJIHTATOB




4 CTpyKTypa U coiepKaHue TUCHUIITUHBI (MOTYJINA)

OO0masi Tpy10eMKOCTh IMCHUILIHHBI COCTABJsIET S 3a4eTHbIX eAuHull 180 akan. yacos, B TOM uncJe:

— KoHTakTHasi padora — 101 akan. yacoB:

— ayauTopHasi — 96 akaj. 4acoB;
— BHeayIMTOpPHas — S akKaj. yaca

— caMmocTosiTeJbHas padora — 43,3 akaa. 4acoB;

— NOATr0TOBKA K 3K3aMeHy — 35,7 akaj. yaca.
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1. BBenenue. 5
1.1. Poib W MECTO DJHEPreTUKH B CamMoCTOSITETbHOE U3YUYECHUE VYernsiii onpoc. [Ipoepka  |TIK-1-3yB
HapOJHOM XO34UCTBE Poccun,| 5 4 2 |y4eOHOH IUTEpaTyphI IIPaKTUYECKUX 3aaHUI
OINEPEKAIOIIEEe MECTO SHEPreTUKH — OCHOBA [ToaroroBka K NPaKTUYECKUM
pa3BUTUSI  MPOU3BOJACTBA, CBEIEHUA O 3aHATUSAM
cucTeMax TETIOTIOTPEOICHHUS], Brimongenne AKP Ne 1,2
TEIUIOTEHEpUPYIOIIasi yCTaHOBKA M €€
JJIEMEHTBI, TEPCHEKTUBBI M  OCHOBHBIE
TEHACHIIMH pa3BUTHUS TTY.
[IpyHUOMNUanbHBIE  CXEMBI  IMOJYYEHHUS
TEIIOBOW HEPTUH.
HToro no pazneny 2 4 2
2. HCTOYHHKM TENJIOBOH JHeprum,| 5
TONJIMBO, TEIUIOBbIE PECYPCHI
2.1 Knaccuduxkarusi, OCHOBHbIC 5 CamocrosiTenbHOE U3yUEHHE VYerubiit onpoc. [Ipoepka  |IIK-1-3yB

HaITpaBJICHU UX HWCIIOJb30BaHUs,
TPAAUIUOHHBIC 1 HCTPAAUIITUOHHLIC
HCTOYHHUKHU TCILIOBOU OHCPIrrur, BTOPUYHBIC

y4eOHOU JTUTEPATYPHI
IToaroroBka K MpakTUYECKUM
3aHATHIM

MPAKTUYECKUX 3aJaHUI




Pa3znen/ tema
JOUCIIUITIINHBI

Cemecmp

AynuropHas
KOHTaKTHas
pabota
(B akaz. yacax)

JIEKIINHN
nmabopar.
3aHSTHS
MPaKTUY.
3aHATUSA

CamMocTosTeabHas
aborta (B akaj. yacax)

Bun camoctosTeabHON
paboThI

dopma TEeKyIIero KOHTPOJIs
YCIIEBAEMOCTH U
MPOMEKYTOYHOM aTTECTALMKI

Kon u cTpykTypHbIit

DJICMCHT
KOMIICTCHIINHU

UCTOYHUKHU Teruia. TormBHO-
HEPrEeTHYECKHUE PECYPCHI, KiTaccuuKaIms,
CTPYKTYpa; BO30OHOBIISIIOIINECS U
HEBO300HOBJISIOIINECS PECYPChI, 00BEM U
pasmenienue TOP B Mupe, perrnonax
Poccuu, TeHaeHIIMN pa3BUTHs OaslaHca.

2.2 Opranny4eckoe TOIIUBO,
KJIacCU(UKALINS, TPOUCXOXKICHHUE.
ONEeMEHTHBIA U TEXHUYECKHUM COCTaB
TOIIJINBA, HpI/IBeI[eHHBIe XapaKTepI/ICTI/IKI/I
TOIUUIMBA, YCIIOBHOE TOILIMBO. TBepmoe
TOTUIHBO, KUJKOE, Ta3000pa3Hoe,
HMCKYCTBEHHOE, sJIEPHOE: KIacCU(UKAITUS,
COCTaB M CBOMCTBA.

2 421

2.3 MeToauku pacyeToB rOPEHUs TBEPOTO,
KMJIKOTO U ra3000pa3HOro TOILUIMBA.
DU3NKO-XUMUYECKHE OCHOBBI ITpoliecca
TOPEHUs: OCHOBHBIE NTOHITUS U
OIIpeEIEHUs, XUMUYECKUE pEaKLIUN
ropenusi. 3akoH ['ecca.

4 8/411

Brimongenne AKP Ne 3 - 8

Hroro no pazneny

6 12/61

3. TenoreHepupyoumme yCTAHOBKH:
napoBble H BOAOTPeiiHbIe KOTJIbI
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3.1. BBognbie nonsitusi. Kotiasl Ha 51 2 2 2 |CaMOCTOSTENBHOE U3YyYECHHUE VYernsiii onpoc. [Ipoepka  |TIK-1-3yB
OpPraHUYECKOM TOIUTHBE: KJIacCU(UKAIIHS, y4eOHOM TUTepaTyphl MPaKTUYECKUX 3aJaHUI
pabourie nmapameTpsl, KOTJIbI C €CTECTBEHHOM [ToaroroBka Kk ayIMTOPHBIM
U MIPUHYIUTEIbHON LUPKYJIIALUEH, paboram
MPSAMOTOYHBIE, BOJOTPEUHBIC KOTJIBI. Bremomaerane AKP Ne9,10
Oco0eHHOCTH KOHCTPYHPOBAHUS KOTJIOB.
[Tapo- n TennoreHepaTopbl aTOMHBIX
craHuui. [lapo- u TenorenepaTopel rejimo-
Y T€OTEPMAJIbHBIX YCTAaHOBOK.
3.2. CoBpeMEeHHbIE OTEYECTBEHHbIE U 5 2/1 | 2
3apyOeKHbIE KOTJIbI Ha POCCUHCKOM pPhIHKE:
0COOCHHOCTH KOHCTPYKIINH, IPEUMYIIIECTBA
Y HEJJOCTATKU
HToro no pasneny 2 421
4. TennoBoii pacyeT TenJioreHepaTopa Ha
OPraHMYecKOM TOILTHBE
4.1 KoHCTpYKTOPCKUN M MOBEPOUHBIH| 5 | 2 2/11 1 [CamocTOsATENBHOE U3YUECHHE VYernbiii onpoc. [lposepka  |IIK-3-3yB
pacyer korna. lleam wm 3agaum pacuera. yueOHOI TuTepaTyphbl IIPAaKTUYECKUX 3aaHUI
HopMartuBHBIE MeTOI pacuera KOTEIbHBIX Brimonnenue AKP Nell — 18
arperaToB. TerioBas cxema KoTJa. IToaroroBka K ayIMTOPHBIM
3aHATUSAM
4.2 DHTaNbNUs TPOAYKTOB CTOPAHUS U 6/21 | 1

pabounx ten. Iloctpoenue I-t gumarpammbl
YXOJAIIMX Ta30B M HCIOJIB30BAaHUE €€ B
TEIUIOBBIX pacyeTax KoTJa.
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4.3 DdddhekTHBHOCTH MCTIOIB30BaAHUS 2 421 | 2
TOIUIMBA B KOTJIE. MarepuanbHblli U
TEIUIOBOM 0OallaHC KOTEJIbHOTO —arperara.

[IpuxoHbIE U pacXOAHbIE CTAThU TEIJIOBOTO
6amanca. [lonstusa K.I1.JI. 6pyTTo 1 HETTO.

4.4 Oco0eHHOCTH TEIJIOBOTO pacueTa 4 4/114 | 2
pauLIMOHHBIX, KOHBEKTHBHO-

PaaUIIMOHHBIX u KOHBEKTUBHBIX
MOBEPXHOCTEN Harpena
Hroro no pa3zneny 5/ 8 16/61| 6
Hroro 3a cemectp S| 18 36/14 | 17 3auem
41

5. Tomouynble mpouecchl W TONKH| 6
JJIS1 COKUTAHMS TOIJIMB.

5.1 Knaccudukanus TOTOK.| 6 | 2 2/11 | 2 |CamocTosTeNbHOE N3yUeHNE dpoHTATBHBII ompoc ([1K-1-3yB,
3aKOHOMEPHOCTH TEIUIOOOMEHa B TOIIKE. yueOHOI TuTepaTyphbl IIpoBepka pasnmena  kypcosoit|IIK-3-3yB
[TokazaTenu paGOThI TOMOYHBIX YCTPOWCTB. Brimonnenue KYpPCOBOM |pabOThI

paboThI

5.2 Cxwuranue TOIUIMBa B IUIOTHOM| 6 | 2 4121 | 2 |CaMOCTOSITEIIbHOE U3yUYEeHUE OpoHTATBHBIN omnpoc ([1K-1-3yB
bunpTpyromeM  ciaoe.  3aKOHOMEPHOCTH y4eOHOU JTUTEPATYPHI [IpoBepka MPAKTUYECKOTO
TOPEHUSI TBEPIOrO0 KYCKOBOIO TOIUIMBA B Boimonnenne AKP Nel19-21 3a7aHus

CJI0€
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5.3 Ilpomecc cxuranusi ToramBa B| 6 | 2 2/11 | 2 |CaMocCTOATENbHOE U3yUYECHHUE OpoHTATBHBIN onpoc|IIK-1-3yB
kursimeM  cinoe.  OCOOEHHOCTH  CKUTaHUS y4eOHOI TUTepaTyphl [IpoBepka paznena KypcoBOu
MBUIEBUIHOTO TOIUIMBA. BUXpeBble TOMKH. Brinosnnenue KypCOBOM
Oco0eHHOCTH KOHCTPYKIIUU. paboTsI
54 @akenbHble TOnKU. Tomkum wu| 6 | 2 2\IN | 2 |CamMOCTOATENBHOE U3yUEHUE @pOHTAIBHBIN omnpoc|I1K-1-3yB
TOPEIKA JUISI CKUTAHWS  TBIJICBUIHOTO, y4eOHOU JTUTEPATYPHI [Tposepka MPAKTHYECKOTO
JKUAKOTO H  Ta3000pa3HOro TOILINBA. Bremomnnenue AKP Ne22 3a7aHusd
Jubdy3rnoHHOE 1 KHHETHYECKOE TOPECHHUE.
Hroro no pasneny 8 10/5U | 8
6. HcnaputejbHble TMOBEPXHOCTH| O
Harpesa
6.1 DOxkpannsie TpyOsl. CmocoOwi| 6 1 2/IA | 2 |CaMOCTOSITENIbHOE U3yUYEeHUE OpoHTaTBHBIN omnpoc ([1K-1-3yB
WHTEHCU(PUKAIMH TETLIOOOMEHA B TOTIKE y4eOHOU JTUTEPATYPHI [IpoBepka pazjgena KypcoBOu
Brmmonnenue KYpCOBO# | pabOThI
padboThI
6.2 Ha3znmauenme u xmaccudukammsa| 6 | 2 4/21 | 2 |CaMOCTOSITENHPHOE U3yUYCHHE OpoHTATBHBII ompoc ([T1K-1-3yB
MapoIeperpeBaTesiei. Konctpykuuu u y4eOHOM TUTepaTyphl [IpoBepka MPAKTUYECKOTO
KOMIIOHOBKA naponeperpeBaTesnei. Bremonaenne AKP No23 - 25 |3amanus

PerynupoBanue temnepartypsl nmapa
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6.3 XBOCTOBBIE MOBEpXHOCTU| 6 | 2 4/21 | 2.3 |CamMOCTOSITETbHOE U3YUYECHUE OpoHTATBHBIN onpoc|IIK-1-3yB
KOTEJbHOTO  arperata.  OJKOHOMai3ephl. y4eOHOM TUTepaTyphl [IpoBepka pasngena  KypcoBOM
Knaccudukanms. Bozgyxomogorpesarenmu. Brmmonaenne AKP Ne26,27 paboThl W TPAKTUYECKOTO
Knaccudukanusi. Pacnonoxenue Beinonnenue KYpCOBO 3a7jaHus
SKOHOMai3epa M BO31YyXOIOJOrpeBaTENs B paboThI
ra3oBOM TPAKTE.
Hroro no pasneny 5 10/51 | 6.3
7. TI'mapo- w  a’poamHammkal 6
NapoBOro KoTJia
7.1 VYcnoBusa HagexxHoH paboThI| 6 2 |CaMOCTOSTENIBHOE U3yUEHUE @pOHTAIBHBIN omnpoc|I1K-1-3yB
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S5.00pa3oBaTesibHbIe H HHGOPMALMOHHbIE TEXHOJIOTHH

Jlns peanuszanuu MperycMOTPEHHBIX BUIOB yueOHOH paboThl B KauecTBe 00pa3oBaTeNbHBIX
TEXHOJIOTUH B npenoaaBaH JUCHHUIIIIMHBI <<FeHepaT0pI>1 TCIJIa» UCIOJIB3YIOTCA TpaaAUIMOHHASA U
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHH.

1. Jns popmMupoBaHUS HOBBIX TEOPETHUECKUX U (PAKTHUECKUX 3HAHMIA HCIIONB3YIOTCS

JIEKIMH:

" 0030pHble — ITIs1 PACCMOTPEHUS OOIIMX BOMPOCOB U MOHITHI Kypca «I eHepaTopbl
TeIu1a», KOTOpble HEOOXOAUMBI JJIsi CUCTEMATHU3AlMH U 3aKpeTlICHUs 3HAHUI;

" ungopmayuonHvle — N1l O3HAKOMIICHUS C OCHOBHBIMU MIPUHIIMIIAMU TTPOCKTHPOBAHUS
U PAcyETOB KOTEJBHBIX arperaTtoB, a TaKXkKe JJIs U3Y4YEeHHUS MPOLIECCOB, TPOUCXOISAIINX
B DJIEMEHTAaX KOTECIHLHOU YCTAaHOBKH;

" npobaemHble - sl PA3BUTHSI UCCIEI0BATEIbCKUX HABBIKOB U M3YYEHHUSI CIIOCOOOB
peuenus 3anad.

2. Jlns mpuoOpeTeHust HOBBIX (DaKTHUECKUX 3HAHUM M MPAKTHYECKUX YMEeHUit

UCTIONIB3YIOTCSI MPAKTHYECKUE 3aHATHUS:
"  [paKTHYECKOE 3aHATHE B (hOpME MPAKTUKyMa — OpraHu3anus y4eOHOU paboThI,
HaIpaBlIeHHAs Ha PENICHNE KOMIUIEKCHOU yueOHO-TI03HaBaTeILHOM 3a/1a4W;
*  pa3bop pe3yIbTaTOB TEMATHYCCKUX KOHTPOJIBHBIX PaboT, aHAIHN3 OIIHOOK,
COBMECTHBIH IMMOMCK BapUAHTOB PAI[MOHAIBHOTO PELICHHs YUeOHOM MPOOIIeMBl.
3. Jlns mpuoOpeTeHust HOBBIX TeOpeTHYecKNX U (aKTHYeCKUX 3HAHUI, KOTHUTHBHBIX U
NMPaKTHYECKUX YMEHUIi CTIOIh3yeTCsS CAaMOCTOsATe/IbHAs padoTa:
"  CaMOCTOSITeNIbHOE U3yUeHUE YUeOHOM TUTEpaTyphl, KOHCIIEKTOB JIEKIIHIA;
" [OATOTOBKA K ayAUTOPHBIM KOHTPOJBHBIM paboTam;
"  BBINOJHEHHE KypCOBOM pabOTHI.
4. Jlnsa npoBeleHMs 3aHATHI B MHTEPAKTHBHOM (popme:
" OpHUEHTAIMs CTYAECHTOB Ha 00pa3oBaTeIbHbIE HHTEPHET-PECYPCHI.
" paboTa B KOMaHJE;
" CeMHHap-AMCKYCCHS — KOJUIEKTUBHOE 00CYXKIeHHE KaKOTro-JIn00 CIIOPHOTO BOIPOCa,
po0JIeMbl, BBISIBIICHUE MHEHUH Brpyrime

B xome nmpoBeneHuss 3aHATHH NpeIyCMaTpUBACTCS  MCIIOJIB30BaHHE  CPENCTB
BBIYHMCIINTENIHON TEXHUKH NpPU BBIOJHCHUH WHAWBUAYAIbHBIX 3aJaHWH, KOHTPOJIBHBIX DPaldoT,
KypcoOBOil paboTBHI.

6 YueOHO-MeTOIMUYECKOE ODecTieueHne CaMOCTOSITeILHOI padoThl CTYIEHTOB

AymuTopHas ~ caMOCTOATENbHas paboTa CTYJEHTOB Ha IPAKTHUECKUX  3aHATHAX
OCYILIECTBIISIETCSL 110J] KOHTPOJIEM IIPENOJaBaTeNss B BUIC PEIICHHA 3aJa4 U BBIIOJHEHUS
YIIPA)KHEHUM, KOTOPBIE OIIPEAEIIAeT PENoAaBaTelb A CTYICHTA.

BHeaynuropHas camocTosTeNbHas paboTa CTYAEHTOB OCYLIECTBISAETCS B BUAE HU3YUYEHUS
JUTEPATyphI IO COOTBETCTBYIOIIEMY pa3JieNly ¢ MpOpadOTKOI MaTepuasa U BHIIOJIHEHUS! KYpCOBOU
paboThI ¢ KOHCYJIBTALUSMU ITPETIO1aBaTENs.

Ilpumeput 3a0anuii ayoumopHsviX KOHMPOILHBIX PAOOM

AKP Nel, 2 IIpyHUMNIHAJbHBIE CXeMbI NOJY4YeHHs TENJI0BOi YHEPTUM.

1. Ananun3 cxem noiy4eHusl TENI0BON IHEPTUH

2. W3y4nuTh NpUHIUNMAIBHBIE CXEMbI MOJYYEHHUS TEMJIOBOH SHEPruM M3 OPraHUYECKOro
TOIJIMBA

3. M3yunTh NpUHLMIINAIBHBIE CXEMBbI IOJIYYEHUS TEINIOBOM 3HEPTUH U3 AJIEPHOTO TOILUIMUBA.



4. W3yuuTh NPUHLMIHUAIBHBIE CXEMbI MOJIYYECHHUS! TEIJIOBOM SHEPIrUM 3a CYET COJHEYHOU
SHCPTHUU U TCOTCPMAJIbHBIX BOJ

AKP Ne3, 4. CocTaB ¥ XapaKTepUCTUKHU TONJIMBA
3amaua 1
Onpenenuth cocTaB paboueit Macchl UeIsIOMHCKOTOo It Mapku b3, eciu coctaB ero roprouei
maccel: Cr =71,1%, Hr = 5,3%, Snz = (Sopz+Sxz)= 1,9%, Nr = 1,7%, Or = 20,0%; 301HOCTb
cyxoit maccel Ac = 36% u BaxxHocTh pabodas Wp = 18,0%.
3amaua 2
OnpenenuTs cocTaB TOprOYe MacChl KU3EIOBCKOTO YIilst Mapku [, eciu coctaB ero padoueit
Mmaccol: Cp =48,5%; Hp = 3,6%; Snp = 6,1%; Np = 0,8%; Op = 4,0%; 301bHOCTb CyXOii Macchl Ac
= 33,0% u BnaxxuHocTh padouas Wp = 6,0%.
3agaua 3
Cymika 6epe30BcKoro yriisi ¢ coctaBoM padoueit maccet Wp = 33%; Ap = 4,7%; Sp = 0,2%; Cp =
44,3%; Hp = 3,0%; Np = 0,4%; Op = 14,4%; npon3BOIUTHLCS MIPU PA30OMKHYTOU CXEME.
Onpenenuth coctaB padboueit Macchl mojacymerHoro 10 Wp = 10,0% tonnusa.

3agaua 4

Onpenenuth COCTaB roproUYeii Macchl HEPIOHTPUHCKOTO YTJIs, €CITU M3BECTEH COCTaB paboueit
macchel: Wp =9,5%; Ap = 12,7%; Sp = 0,2%; Cp = 66,1%; Hp = 3,3%; Np = 0,7%; Op = 7,5%;

3amauya 5
Onpenenutb pabounii COCTaB ICTOHCKUX CIIAHIIEB, €CJIM M3BECTEH JIEMEHTAPHBIN COCTAaB TOPIOYEH
Macchl: ST =5,25%; Cr = 72,13%; Hr = 10,16%; Nr = 0,33%; Or = 12,13%; PaOouasa macca
umeet: Wp = 13,0%; (CO2)xp = 16,5%; Ap = 40,0%.

AKP Ne§,6,7,8 ®Dusuko-xuMu4ecKue OCHOBBI MPOLeCcca TOpPeHUus
3amaya 1
OnpeaenuTh HU3IIYIO U BBICIITYIO TEIJIOTY CTOpaHus paboueit Macchl 4eIssOMHCKOTO yriisa Mapku b3
coctaBa: Wp = 18,0%; Ap =29,5%; Snp = 1,0%; Cp = 37,3%; Hp =2,8%; Np = 0,9%; Op =
10,5%.
3amaua 2
OnpeaenuTh HU3IIYIO M BBICIIYIO TEIJIOTY CrOpaHus pabouyeil Macchl Ky3HEUKOTo yriist Mmapku /1,
€CJIM cocTaB ero roprodeit maccol: Snz = 0,4%; Cr = 78,5%; Hr = 5,6%; Nr =2,5%; Or = 13,0%.

30mpHOCTH cyx0i Macchl Ac = 15,0% u BnaxkHocTh paboyas Wp = 12,0%.

3amauya 3



OmnpeaenuTs HU3LIYIO U BBICIIYIO TEIUIOTY CrOpaHus pabodeit 1 CyXoi MacChl JOHEIKOTO YTJIs
Mapku [', eciiu M3BECTHBI €ro HU31as TeIIoTa cropanus roproueii macesl Quc = 33170 xJx/kr,
30JILHOCTh CyX0# Macchl Ac = 25,0% u BnaxxHocTh padoyas Wp = 8,0%.

3amaua 4

Onpenenuth 00beM MPOAYKTOB MOJIHOTO CTOPAHUS Ha BBIXOJIE M3 TOIKH, & TAK)KE TEOPETUICCKHUI U
JIEHCTBUTENbHBIN 00BEMBI BO3TyXa, HEOOXOAMMBIE JJIsl cCropaHus 1M3 MpupoIHOTO ra3a
Craspornonbsckoro MecropoxaeHus cocrasa: CO2 = 0,2%, CH4 = 98,2%, C2H6 = 0,4%, C3HS8 =

0,1%, C4H10 = 0,1%, N2 = 1,0%,. KoaddunueHnt n3opiTka Bo3ayxa B Tonke AT = 1,2.
3amauya 5

Onpenennuth, HACKOJIBKO 00BEM Ta30B 3a MapoIeperpeBaTesieM MPEeBOCXOIUT 00BEM BO3IyXa,
MOCTYIAIOIIETO Yepe3 TOPESIKH B TAPOBOM KOTJIE C H30BITKOM BO3/IyXa 3a TOMOYHOU Kamepoi 1,20,
npucocamu Bo3ayxa B Hel 0,05, B meutecucreme 0,04 u mpucocamu Bo3ayxa B aporeperpeBarese
0,03. TonuBo — mMpoMIpoayKT KaMeHHbIX yriei Mapku [ (Ilpunoxenune 1, Tormuso No7).

3agayga 6

Ornpenenuts coCTaB MPOAYKTOB cropanus B xoxsamux razax (VR02, VN20, VH200, Vz0, Vz) npu
C)KUTaHUU JOHeuKoro yris mapku [l (mpunoxkenue 1, rormuso Nel) mpu oL = 1 1 u30bITKE BO3ayXa
B YXOZAMIIMX razax oyx = 1,35.

3amaua 7

Kak n3mensTcst 00beM 1 00bEMHBIE JOJIM TPEXAaTOMHBIX I'a30B U BOSHBIX IIAPOB, €CIIU PU
CKUTaHUU YesiOnHCKOro Oyporo yris (mpuioxenue 1, Torumso Nel2) n30bITOK BO3ayxa
yBenauuuTh ¢ 1,2 1o 1,37

3agaua 8

BrimoaauTh PACUCTBI TOPCHUA TOIIIMBA. BI/II[ TOIIJINBa BBIGpaTb COTJIaCHO BapuaHTaM 3aJlaHuAd JJIA
KYPCOBOM pabOThI

AKP Ne9. Oco0eHHOCTH KOHCTPYHPOBAHUS KOTJIOB.
1  HM3y4yuTh NpUHIMIIHAIBHBIE CXEMbI TOJTYYEHUS TETIOBOM SHEPTUU

2 IlpoBepka BBIIIOJIHEHHBIX 3aJaHUI

AKP Nel0. CoBpeMeHHBIe OTe4eCTBEHHbIe M 3apy0esKHbIe KOTJIblI HAa POCCHIICKOM
PbIHKE: 0CO0EHHOCTH KOHCTPYKIUH, IPEMMYIIIECTBA H HEIOCTATKH

o xaranoraMm oTe4eCTBEHHBIX U 3apYOEKHBIX MMPOU3BOAUTENEH U3YUYUTh YCTPOHUCTBO KOTJIOB,
0XapaKkTepHU30BaTh OCOOEHHOCTH KOHCTPYKLUH.

AKP Nell KoHceTpyKkTOpckHii M MOBepouYHbIi pacder kotia. Llenu u 3axaum pacuyera.
HopMaTuBHBIN MeTO/ pacyera KOTeIbHBIX arperaros. TemjioBas cxema KoTJ1a.

N3ydyeHne HOPMATHUBHOIO METOJAa pacyeTa KOTEJIbHBIX arperatoB. [locTpoeHue TernioBon
CXEMBI KOTJIa COIVIACHO 33JaHHUIO.



AKP Nel2, 13, 14 DHTanbnus npoayKToB cropanus u padoumx Tteua. Ilocrpoenme I-t
AUArpaMMBbl YXOASIIUKUX I'a30B

3amaua 1

OnpenenuTb SHTAIBINIO MPOYKTOB CrOPAHUS Ha BBIXOJIE U3 TOIKH, MTOJy4aeMbIX IIPU MTOJHOM
cropanuu 1kr kaparaaauackoro yris mapku K cocraBa: Wp = 8,0%; Ap = 27,6%; Snp = 0,8%; Cp
=54,7%; Hp = 3,3%; Np = 0,9%; Op = 4,8%, eciiu ©3BECTHO, YTO TEMIIEpaTypa ra30B Ha BbIXOJIE

u3 tonku paBHa 0z = 1000 "C, nosis 30716 TOIUIMBA, YHOCUMOM IPOyKTaMu cropanus, ayH = 0,85 u

MIpUBEJICHHAS BEJIMYMNHA YHOCA 30JIbI COKUTaeMoro TorumBa Anp.yH = 4,6%. Koaddurnment n30bitka
BO3/lyXa B Tomke 1,3.

3amaua 2

Kak n3MeHuTCs SHTAIBINA IPOAYKTOB CTOPAaHUS YXOASAILIMX I'a30B IIPU CKUTAHUHU AHIPEHCKOTO
yras (cM. npuiiokenue 1, Tonnuso Nel3), eciau ero BIaXHOCTh YBETUUUTH ¢ 34,5 10 45%?

Temnepatypy yxoasmux ra3oB npuHaTh 160 "C, koaddurment nzdbiTka Bozayxa 1,4.

3agaua 3

Kaxk n3smenurcs sHTaIbLOUS IMPOAYKTOB CropaHus Ha BBIXOJAC U3 TOIIKU NIPU CXKUTAHUN
Hazaposckoro 6yporo yris (cM. pusioxkenue 1, TormuBo Nel5), eciau 3aMKHYTYIO CXEMY CYIITKH

3aMEHHUTH Ha Pa30MKHYTYIO C BiIaxkHOCThIO Wt = 13,0%? Ilpunsars 9m = 1100 "C, Koapdunuent
u30bITKa Bo3ayxa 1,20.

3amaua 4

[To pe3ynbraTam pacyeToB ropeHHs TOIUIMBA ( AJIs 33JaHHOTO BapUaHTa) ONPEACIUTh YIHTAIBITUIO
IPOAYKTOB CrOpaHusl ISl TOIIKH, TapONEpErpeBaTes, BOJIHOIO 3KOHOMai3epa ¢ yueToM mojacoca

BO3/yXa B ra30BbIX TPAaKTax KoTja B nuanazone remmnepatyp ot 2000 'C mo 100 "C.

3agaua 5

ITo pesynbraram pacdeToB noctpoutsh I — T nquarpammy NpoayKTOB CrOpaHHUsl sl TOIKH,
naponeperpeBaress 1 BOIIHOTO SKOHOMai3epa.

AKP NelS, 16. DOddexkTuBHOCTD HCIIONB30BaHMS TOIUIMBA B KOTIE. MarepuanbHbIA |
TEIUIOBOM OanaHc KOTeabHOro arperara. [IpuxoHble 1 pacXoiHbIE CTaThHU TEIUIOBOrO OaaHca.
K.ILA. 6pyTTO

3amaya 1

B Tonke xoTenbHOTO arperaTta naponpou3BoaAuTenbHoCThI0 D = 13,4 kr/c cxxuraercs
MOAMOCKOBHBIN yroas mapku b2 coctasa: : Wp = 32,0%; Ap = 25,2%; Snp = 2,7%; Cp = 28,7%;
Hp =2,2%; Np = 0,6%; Op = 8,6%. CocTaBUTb TEIJIOBOM OajaHC KOTEIHHOTO arperara, eciu

M3BECTHBI TEMIIEpAaTypa TOILUIMBA IpH BXoAe B Tonky t = 20 "C, HaTypaibHbIi pacxon Tomausa B =
4 xr/c, naBnenue neperperoro napa Pn.n = 4 Mlla, temneparypa neperperoro napa tm.n = 450 "C,

TeMIiepaTypa nurareabHoi Boabl ti.B = 150 "C, BenuunHa HenpepbIBHOM npoayBku [l = 4%;



TEOpEeTHYECKU 00BEeM BO3/1yXa, HEOOXOIUMBIN 11 cropanus 1kr TorumBa, Vo = 2,94 m3/xr,
00beM yXOSIIUX Ta30B Ha BBIXOJE U3 TIocieaHero razoxona Vyx = 4,86 m3/kr, Temmneparypa

YXOMSIIUX Ta30B Ha BeIxoJe 3 mocneanero Oyx = 160 "C, cpenusis 00beMHas TEIIIOEMKOCTh T'a30B
pHu TIoCcTOsTHHOM faBieHuu ¢ = 1,415 kJ[x/(M3K), koadurmenT n30pITKa BO3IyXa 32 MOCAETHUM

razoxoziom ayx = 1,48, remneparypa Bo3ayxa B kotenbHou tB = 30 "C, cpeansis oObeMHas

TEIJIOEMKOCTh BO3AYyXa IPH MOCTOSIHHOM AasiieHuu ¢ =1,297 xJ[x/(M3K); conepxanue B
yxoasmux razax okcuza yriepojaa CO = 0,2% u tpexatoMHubIx ra3oB RO2 = 16,6% u notepu
TEIUIOTHl OT MEXAHMYECKON HEMOJIHOTHI cropaHus Tomusa g4 = 4%. [lotepsMu TEMIOTHI €
(U3MYECKON TETJIOTOM MUTaKa mpeHeOpeyb.

3amaya 2

Hackonbko Mensiercs Qpp 6yporo yrins UenssOMHCKOro MeCTOpOKAEHHUS (CM. IpuiIokenue 1) mpu
M3MEHEHUU TEMIIEPATYPhI IPeABapUTEIbHOr0 ogorpesa Bo3ayxa ¢ 40 go 80 "C? [lpu pemenun

3aJa4u OpuHATh O = 1,22.
3amauya 3

Onpenenutsb pacronaraeMyro TerioTy ¢gpesepHoro Topda (cM. mpusaoxkeHue 1), a Tak xe
SHTAJIBITNIO YXOAIINX Ta30B Mpu u3MeHeHnu BiIaxHocTH Wp ¢ 50 1o 40%. [Ipunsars: Temneparypy

xogyonHoro Bo3ayxa 30 "C, npeBapUTENbHO NOAOIPEBA BO3yXa Ha BXOJIE B

BO3yxomnoaorpesareis - +50 'C; oTHoLIEHHE pacxoa BO3/1yXa Ha BXOJE B BO31yXOIOI0TPEBATEID
K TEOpeTHYeCKU HeoOxoaumMoMy 0= 1,25; n30bITOK BO3MyXa 3a KOTJIoM O yXx = 1,40; TemriepaTypy

yxomsamux razoB 9yx = +150 "C; remneparypy Toruma npussTh +20 C.

AKP Nel7, 18 IIpoBepka BbIOJIHEHHBIX padoT. 3aueTHOe 3aHsATHE.

IIpumepHBIE TECTHI
Tectol 0 pazneny «O0muUe XapaKTEPUCTUKHA KOTEJIbHBIX YCTAHOBOK>
1. UYem 3amaercs JIBUXKEHHE pabouelt cpenbl B MmapooOpasyrommx Tpydax KOTIOB C
€CTECTBEHHOU LIUPKYIISIIUCH?
1) nuTaTenbHBIM HACOCOM; 2). IMUPKYJISIUOHHBIM HACOCOM;
3) NOAMUTOYHBIM HACOCOM; 4) IBHXKYIIMM HAIOPOM LIUPKYIISILIUH.
2. YUemy paBHA KpaTHOCTb UUPKYISIUU ISl IPSIMOTOYHOTO KOTJIa?
1).25; 2).10; 3)5; 4) 1.
3. Kakoli 21eMEHT OTCYTCTBYET B IPSIMOTOYHBIX KOTJIAX?
1). skoHOMaM3ep; 2). BO3ayXxomojorpeBareib; 3) 6apaban; 4) ropenku.
4. Yxaxure 0003HaYCHHUE TUIIOpa3Mepa KOTJIa C MHOTOKPATHOM NMPUHYAUTENBHON HUPKYIALINEH
Y IPOMEKYTOUHBIM IIaporieperpeBaTesiem?
1). E-220-10; 2). I1-500-25; 3) AKBp-10-13; 4) IIpII-670-18.8.
5. Ilpu kaKoM JaBJICHUH KOTJIBI C €CTECTBEHHOM IUPKYJISAIMEH He MOTYT paboTtath (B MIIa)?
1).1; 2).3,9; 3)12; 4) 17.5.
6. Uemy paBHBI CpelHHME TMOTEPU C YXOISIIMMU Tra3aMu JJIsl COBPEMEHHBIX IKOHOMHUYHBIX
KOTJIOB (B %)?
1)0,5; 2).1,0; 3)5-8; 4)50.

Tectbl Mo pazaeny «OCHOBHBIE 3JIeMEHThI KOTEJbHbBIX YCTAHOBOK»
1. Wcknrounte W3 TEIUIOBOrO OallaHCa MapoBOTO KOTJIA, pabOTaloNIero Ha MPUPOJAHOM rase,
COOTBETCTBYIOILYIO CTaThIO TEIJIOBBIX MOTEPb.



1) uepe3 orpaxaenus; 2) ¢ yXOoAsAIIUMH Ta3aMu;
3) ¢ GUBUYECKOI TETUIOTOM MIIaKa; 4) C MEXaHMYECKOW HETIOJTHOTON CrOpaHus.

2. Hckmrounte U3 NEpeyHsl NOBEPXHOCTEH HarpeBa KOTJA IOBEPXHOCTb, HE OTHOCSILYIOCS K
UCTIAPUTEIbHBIM.

1) mogbeMHBbIe KpaHHBIE TPYOBI; 2) (PECTOHBI;
3) KOHBEKTHUBHBIE KUMATUIIBHbBIC TYYKH; 4) TaponeperpeBaTeb.
3. Hanbomnpiuii BO3MOXKHBIM TEMIIEpaTypHBIA HAoOp JOCTUTACTCS MIPU:

1) npsiMOTOKE; 2) IEPEKPECTHOM TOKE; 3) MPOTUBOTOKE; 4) CMEIIAHHOM TOKE.

AKP Nel9, 20, 21

1. M3yueHue KOHCTPYKUMM TOIOK ISl CXKUTaHUS TBEPAOrO (MBUIEBUIHOTO U KYCKOBOIO)
TOIJINBA, KHJIKOTO U ra3000pa3HOro TOILIUB.

2. BbInoaHEHHE TEMIOBOrO MOBEPOYHOIO pacyeTa TOMKHU COTJIaCHO 3a/laHUIo.

3. AHaiM3 pe3yabTaToB PacUETOB.

AKP Ne22 T'opeJiku U1l CKUTAHUSA NMBLUIEBUIHOTO, KMIKOT0 U Ta3000pa3HOro TOIJIMBA.
JAndpy3noHHOEe M KHHETHYECKOE T'OPEHHe.

H3ydyeHrne ocoOEHHOCTEH KOHCTPYKIMM TOPEJIOYHBIX YCTPOWCTB IS CXKUTAHUS PA3THYHBIX
BUJIOB TOTUIMB M METOJIMK MX pacyuera.

AKP Ne23, 24, 25 Haznavyenue n kaaccupukanus naponeperpesaresneii. Koncrpykunuu n
KOMIIOHOBKA Naponeperpesareeii.

1. VI3ydeHue TUIIOB SKpaHHBIX TPYO, TPyO maporeperpeBaTesieii 1 BOISHBIX IKOHOMAM3EpOB.

2. Hasnauenme wu kiaccudukanusi maporneperpeBateneii. KOHCTpYKIIMM M KOMIIOHOBKA
naporneperpeBaTesnei.

3. BelmosHEeHUE TEIIOBOr0 IMMOBCPOYHOTI'0 paCcucTa KOHBCKTUBHBIX ITYUYKOB COIJIACHO 3a/IaHUIO.
4. AHanu3 pe3ynbTaToOB PaCUETOB

AKP Ne26,27 XBOCTOBBIE TIOBEPXHOCTH KOTEJIHLHOI0 arperata. JKoOHOMaiizepbl

1.BbITIOTHEHNE TEMIOBOTO KOHCTPYKTUBHOTO pacyeTa IKOHOMa3epa COrIacHO 3a/IaHUIO.
2. AHanu3 pe3ynbTaToB PACYETOB

AKP Ne28. TenJioBoii 60a1aHc KOTeJBLHOIO arperara
1. CocraBieHue TeIJIOBOrO OajaHCca KOTENBHOTO arperara IO pe3yibTaTaM TEIUIOBBIX

pacyeToB TOIKH, KOHBEKTUBHBIX IMYYKOB U BOASTHOTO 3K0oHOMaitzepa (AKP No21, 25, 27)

AKP Ne29 Cxema pacuera HUPKYJISIAA
1. TlocTtpoeHue cxembl UPKYISIUN TaPOBOASTHON CMECH B KOTJIE.
2. IlpoBepka BBINIOJHEHHBIX pabOT

AKP Ne30 Cucrembl ra3oBo3AyIIHOI0 TPakTa. A3poJAMHAMUYECKHE CONPOTHBJIECHMSI.
JAbIMOBBIE TPYOBI.

3amaya 1

OnpeenuTh KOHIIEHTPANIO THOKCUIA CEPhl Y TOBEPXHOCTH 3€MJIH JIJISl KOTEILHOM, B KOTOPOM
YCTaHOB.HeHBI ABa OANMHAKOBBIX KOTHO@.I‘pCFaTa, paGOTaIOH_[I/IX Ha BBICOKOCCpHI/ICTOM Ma3yTe
coctaBa: Wp =3,0%; Ap =0,1%; Snp =2,8%; Cp = 83%; Hp = 10,4%; Op = 0,7%, ecnu n3BeCTHBI



BbICOTa AbIMOBOI TpyOs! H = 31M, pacueTHslit pacxon Toruma Bp = 0,525kr/c, Temneparypa razoB

Ha BXoJie B IbIMOBYI0 TpyOy O1.1 = 180 "C, Temneparypa ra3oB Ha BbIXO/I€ U3 ABIMOBOM TPYOBI
On.1 = 186 "C, xorddurueHT n30bITKa BO3IyXa nepea Tpyooi o 1.1 = 1,5, TemrepaTypa

oKpy>karotiero Bo3ayxa tB = 20 'C, 6apomeTrpuueckoe nasiaeHue Bozayxa h6 = 97%103 Ila,

KOX((UIIMEHT, YIUTHIBAIONINI CKOPOCTh OCAKICHUS TUOKCHIa cephl B atmocdepe, F = 1,0;
KO3 PUIIMEHT, yUUTHIBAIOIINN YCIOBUS BBIXOA MPOAYKTOB CTOPAHHUS T'a30B U3 YCThS IBIMOBOU
TpyOsl m = 0,9; ko3 Puuuent crparudukanyu armocdepsl A = 120 C2/3 * rpanl/3 u ponoas
KOHIICHTpAIUs 3arpsi3sHeHus1 atMocdepsl 1uokcuaom cepbl papHa 0,03*%10-6 kr/m3.

AKP Ne31, 32 CucreMbl HOATOTOBKH MMATATEILHON BOJBI.
1.M3yuyenne GpU3NKO-XUMUYECKUX XaPAKTEPUCTUK BOJIBI.
2. CoBpeMeHHBIE CTIOCOOBI OYMCTKHU BOJIBI (ITPE3CHTAIIHS IOKIAIOB)

Kypcosas padora:

B cocraB kypcoBoii paboThl BXOAAT : mMoscHHUTENbHas 3amucka - 30-40 c., rpadudeckas
yacth - lia.gopmara A-3 (maH, pa3pe3 KOTia ¢ KOMIIOHOBKOH 00OpylOBaHMS, TEIJIOBas CXeMa,
Y3761 000pY/IOBaHUS).

B pacueTHoif yacTu npoekTa pa3padaThIBAIOTCS CIEAYIONIHE BOIPOCHI :

Beibop THma M KoJMYecTBa KOTJIOB, PacyeT TOPEHMsI TOIUIMBA, pPAcdeT SHTAIbIUA U
noctpoeHue I-t nuarpamMmbl TPOIYKTOB CTOpaHMs; pacdeT  OCHOBHBIX 3JJIEMEHTOB (TOIIKH,
HCTIApUTENBHBIX TMOBEPXHOCTEH), pacueT HKOHOMaizepa, omnpeaeneHue KIIJ korna, omeHka
KOJIMYECTBA JBIMOBBIX Ta30B U BBICOTHI TPYOBI ISl yIATCHHUS IPOAYKTOB CTOPAHUS U3 YCIOBUS HE
3arpsi3HEHUS] OKPYXKaIoIel cpellbl, MpopadaThIBAIOTCS BOMPOCHI TOIUIMBOCHAOMKEHUS, IIJIAKO- U
30J10y1aJICHUSL.



7. OneHo4YHbIe CPeACTBA 1JIsl IPOBEAeHHUS IIPOMEKYTOYHOM aTTecTalul

a) [lnanupyemble pe3yabTaThbl 00y4eHHS M OLIEHOYHbIE CPeACTBA I IPOBeJeHUs] IPOMEKYTOUHOH aTTeCTAlluM:

CTpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00yUeHHs

O1ieHOYHBIE CpeaICTBa

IIK-1 — 3HaHMeM HOPMATUBHOMW 0a3bl B 00JACTH MHKCHEPHBIX U3bICKAHUM, TPUHITUIIOB TPOCKTUPOBAHMS 3[JaHUH, COOPYKEHUM, MHKEHEPHBIX CHCTEM
1 000pyI0BaHMsl, TUIAHUPOBKU U 3aCTPONKH HACEJICHHBIX MECT

3HaTh

OcHOBHBIE OTIPEACTICHUS U TIOHSATHUS
0a30BBIX 3HAHUI B U3y4YaeMbIX
paznenax Kkypca «['eHepaTopsl Teriax».
OcHOBHBIE IOHATHS O METO/Iax
KOHCTPYKTUBHOTO U TIOBEPOUYHOTO
pacdeToB U HOPMAaTUBHOM 0a3e Mpu
MPOEKTUPOBAHUH
TEIUIOTeHEPUPYIOLINX YCTAHOBOK U MX
AJIEMEHTOB.

Teopernyeckue BONPOCHI:

1.
2.
3.
4.
3.

Posb 1 MecTo 3HEpreTrky B HApOJIHOM X03slicTBe Poccuu.

CBezieHHs O CUCTEMaX TEIUIONOTPEOICHHS.

Temuorenepupyromas yCTaHOBKa M €€ DJIIEMEHTBI.

IlepcniekTUBEI U OCHOBHBIEC TEHACHIMU pa3BuTust TT'Y.

Knaccugukanus, OCHOBHBbIC HaNpaBICHUS MHCIOJIb30BaHUS HCTOYHUKOB

TEIUIOBOW SHEPTUH.

6.
7.
8.
9.
10.

TpanumoHHBIC U HETPAAUIIMOHHBIE UICTOYHUKH TETUIOBOW YHEPTHUH.
BTOpI/I‘IHBIG HNCTOYHHUKH TCIlJIA.

TomnmMBHO-9HEPreTHYECKUE PECYPCHI, Kilaccu(uKalus, CTpyKTypa.
Bo3zoOHoBsttoIMECS M HEBO30OHOBIISIOLINECS PECYPCHI.

O6bvem u pazmenienue TOP B Mupe, pernonax Poccuu, TeHICHIINN pa3BUTHSA

OasaHca.

11.
12.
13.
14.
15.
16.
17.
18.

Opraanyueckoe TOTUTHBO, KiTacCH(pUKAIIHS, IPOUCXOXKICHHUE.
ONEeMEHTHBIM U TEXHUYECKHUI COCTaB TOILIMBA.
[IpuBeneHHbIE XapaKTEPUCTUKHU TOTINBA.

Y Ca0BHOE TOIIUBO.

MecTHOE TOIIJIUBO.

TBepoe TOnIMBO, COCTaB U CBOMCTBA.

JKunkoe TomiinBo, COCTaB M CBOMCTBA.

I"a3000pa3Hoe, coCTaB v CBOMCTBA.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

19. SlnepHoe TOMIMBO, COCTAaB U CBOMCTBA.

20. HerpaauuMOHHBIE HCTOYHUKU TEIJIOBOM SHEPTUU: IE€IMO- U F€oTepMallbHbIE
YCTAHOBKH — KJIaCCHU(HKALHS, IEPCIEKTUBBI UCIIOIb30BaHMS.

21. Bropuunsle  TOP  TEmJIOMCHONB3YIOIIMX  YCTAHOBOK  Pa3JIMYHBIX
IIPOU3BOJCTB.

22. Metoapsl M CHOCOOBI TOJYYEHHs TEIUIOBOM HHEPIUU: Kiaccu(UKaius
METOJIOB.

23. OCHOBHBIE NOHATUSA U OIIPENEIECHUS IIPOLIECCA TOPEHHUS.

24. XuMHUYECKHE PEaKIMU MPOoIEecca TOPEHUs.

25. llenHble peakiMy ropeHus TOIIMBA.

26. I'omoreHHoe ropeHue.

27. I'eTeporeHHOE ropeHue.

28. uddy3rnonHoe ropeHue.

29. TypOyneHTHOe ropeHHe.

30. I'openue karim >KMAKOr0 TOIUIUBA.

31. T'openue yacTur yriaepoja.

32. KoHCTpyKTOPCKHI1 M1 TOBEPOUHBIN pacueT KoTjia

33. MarepuanbHbIi U TETUIOBOW OaTaHCHI KOTIA.

34. TemnooOMeH B TOTIOYHOM YCTPOWCTBE.

35. KoHBEKTHBHBIE TOBEPXHOCTH HArpena.

36. Cxema ra3oBO3JIyIIHOTO TPaKTa TEILIOTCHEPaTOpa.

37. Pacuer razoBoro Tpakra.

38. Pacuer BoznymHoro tpakrta TI'Y.

39. KoTibl Ha OpraHUYeCKOM TOTUIMBE : KiIaccuuKaims, pabodre mapaMeTpsl,

40. KoTiibl ¢ eCTECTBEHHON U NPUHYAUTEIbHONW HUPKYJISLUEN

41. ITpsAsMOTOYHBIE U BOAOTPEUHBIE KOTJIBI.

42. CxeMbl KOTJIOB: YYT'YHHbIC, TOPU30HTAJIBHO M BEPTUKAIHHOBOJOTPYOHbBIE U
Ap.

43. CoBpeMEHHBIE 0OTEUECTBEHHBIC U 3apyOeKHbIE KOTIIBI HA POCCUIICKOM PBIHKE.

44. (CxeMbl IBUKEHHS BOJBI M MTAPOBOJSHON CMECH B CUCTEMaX C €CTECTBEHHOM
Y IPUHYIUTEIbHON UPKYJIISALHEH.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

45. OU3NKO-XMMUYECKUE XapaKTEPUCTUKHU BOIbI.

46. Metoasl 00pabOTKU BOBI

47. Cxembl U KOHCTPYKIIUH 1€a3paTOPOB.

48. TpeOGoBaHusl, MpeABABISIEMbIC K ITAPY U KOTJIOBOH BOJE.

YMmeTn

— IlpuMeHsTh MOTyYEHHBIE 3HAHUS O
METOJIaX pacuera ¥ HOPMATUBHOU Oa3ze
IpU MPOEKTHUPOBAHHM T'€HEPATOPOB
Teria.

— IlpumeHsTh MONyYEeHHbIE 3HAHUS
B MpOQeCcCUOHANBHON JesTeNbHOCTH;
HCII0JIb30BaTh ux Ha
MEXIUCIUIUTMHAPHOM YPOBHE;

IIpumepHbIe NPaKTHYECKUE 3aIaHNS VI IK3aMeHa:
3amaya 1

Onpenenuth cocTaB paboueit Macchl UeIsIOMHCKOro yriisg Mapku b3, ecnu
coctaB ero roproyeit Mmaccol: Cr =71,1%, Hr = 5,3%, Snz = (Sopz+Skz)=1,9%, Nr
= 1,7%, Or =20,0%; 301pHOCTH Cyx0il Macchl Ac = 36% u BIaXXHOCTh pabouas Wp
=18,0%.

3amaya 2

Onpenennuth COCTaB roproUYeii Macchl KM3EIIOBCKOTO YTt Mapku I, eciii cocTas
ero paboueit maccol: Cp = 48,5%; Hp = 3,6%; Snp = 6,1%; Np = 0,8%; Op = 4,0%;
30J1bHOCTB Cyxo0if Macchl Ac = 33,0% u BnaxHocTh padouas Wp = 6,0%.

3agaua 3

Cymika 6epe30BCKoro yriisi ¢ coctaBoM paboueit maccel Wp = 33%; Ap = 4,7%;
Sp =0,2%; Cp =44,3%; Hp = 3,0%; Np = 0,4%; Op = 14,4%; npou3BOAUTHLCS TIPU
pasoMkHyTOH cxeme. OnpenenuTh cocTaB pabodeit Mmacchl moAcymeHHoro 10 Wp =
10,0% Tonusa.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

3amaua 4

OrnpenenuTb cOCTaB roproueid MacChl HEPIOHTPUHCKOTO YTJIsl, €CJIA U3BECTEH
cocraB paboueii Mmaccel: Wp =9,5%; Ap = 12,7%; Sp = 0,2%; Cp = 66,1%; Hp =
3,3%; Np =0,7%; Op = 7,5%;

OmnpenenuTh HU3IIYIO U BBICIIYIO TEIUIOTY CrOpaHus pabodel Macchl
yensionHckoro yris mapku b3 cocrasa: Wp = 18,0%; Ap =29,5%; Snp = 1,0%; Cp
=37,3%; Hp = 2,8%; Np = 0,9%; Op = 10,5%.

3amaua 5

OnpenenuTh HU3IIYIO M BBICIIYIO TEIUIOTY CrOpaHusi paboueil Macchl
KY3HEIKOro yrisi Mapku /], eciiu coctaB ero roproueit macesl: Snz = 0,4%; Cr =
78,5%; Hr = 5,6%; Nr = 2,5%; Or = 13,0%. 30nbHOCTH cyxoil Macchl Ac = 15,0% u
BJIQXKHOCTH padoyas Wp = 12,0%.

3agaua 6

OnpeaenuTh HU3IIYIO W BBICIIYIO TEIJIOTY CrOpaHus paboueil U CyXoil MaccChl
JIOHEIKOTO yriisi Mapku [, eclii U3BECTHBI €r0 HU3MIAs TEIIOTa CropaHus roprouei
Macchl Quc = 33170 xx/kr, 301bHOCTD cyXoi Macchl Ac = 25,0% 1 B1aXXHOCTb
pabouas Wp = 8,0%.

3amaya 7

Onpenenuth 00beM MPOIYKTOB MOJHOTO CTOPaHUs Ha BBIXOJIE U3 TOIIKH, a
TaK)XKe TCOPETUUYECCKUHN U JACHUCTBUTEIBHBIN 00BEMBI BO3AyXa, HEOOXOIUMBIC IS
cropanus 1mM3 npupoanoro raza CTaBponojabsCKoro MectopoxkaeHus cocrasa: CO2 =
0,2%, CH4 = 98,2%, C2He6 = 0,4%, C3H8 = 0,1%, C4H10 = 0,1%, N2 = 1,0%,.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

Koaddurment nzoObiTka Bo3myxa B Tonke AT = 1,2.
3agaua 8

Onpenenuth, HACKOJIBKO 00BEM Ta30B 3a MaporeperpeBaTesieM IPEBOCXOTUT
00BeM BO3/1yXa, MOCTYMAIOUIETO Yepe3 rOpeKy B TapOBOM KOTJIE C U30BITKOM
BO3]lyXa 3a Torno4yHou kamepou 1,20, npucocamu Bo3ayxa B Heit 0,05, B
neuiecucteme 0,04 u mpucocamu Bo3ayxa B maponeperpenaresne 0,03. Tonnubo —
IPOMIIPOAYKT KaMeHHbIX yrieil mapku I' (Ilpunnoxxenue 1, Tonnmuso Ne7).

3amaua 9

Kaxk u3menstcs 00beM 1 00beMHBIC JJOJIM TPEXaTOMHBIX Ta30B M BOJISTHBIX
HapoB, €CJIU MPU CKUTAHUU YEIIOMHCKOT0 Oyporo yrist (mpuiaokeHue 1, TormBo
Nel12) nz0brToK Bo3myxa yBeau4uTh ¢ 1,2 mo 1,37

3amauya 10

OrnpenenuTtb SHTAIBINIO MPOAYKTOB CTOPAHUS Ha BBIXOJE U3 TOMKH,
MOJTy4aeMBbIX TIPH TIOJTHOM CTOpaHuu 1Kr KaparanauHckoro yrisi Mmapku K cocrasa:
Wp =8,0%; Ap =27,6%; Snp = 0,8%; Cp = 54,7%; Hp = 3,3%; Np = 0,9%; Op =
4,8%, ecni U3BECTHO, YTO TEMIIEpaTypa ra3oB Ha BEIXOJ€ U3 TONKHU paBHa 0z = 1000
"C, 10514 301161 TOIUIMBA, YHOCUMOMW IPOAYKTaMHU cropanus, ayH = 0,85 u

MpUBEJICHHAS BEIMYMHA YHOCA 30JIbI CKUTAEMOTO ToruBa Anp.yH = 4,6%.
Koadduument n3bbiTka Bo3ayxa B Tonke 1,3.

3amaya 11

Kak n3MeHuTCs SHTAIBINS IPOAYKTOB CrOPAaHUs YXOASIIUX I'a30B IpU
C)KMTaHUM aHTPEHCKOro yris (cM. npuiokeHue 1, tommuo Nel3), ecau ero




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

BIIQYKHOCTH YBENUYUTH C 34,5 110 45%? Temneparypy yXoasImux ra3zoB NpuHATh 160

'C, xoa¢ppurment u3dbITKa Bozayxa 1,4.

3amaua 12

Kaxk n3smenurcs sHTaILOUS IMMPOAYKTOB CrOpaHus Ha BbBIXOJAC U3 TOIIKU IPU
cxurannu Hazaposckoro Oyporo yris (cMm. npunokerue 1, Torumso NelS), ecnu
3aMKHYTYIO CXEMY CYIIKH 3aMEHUTh Ha Pa30MKHYTYIO C BIaKHOCTbIO Wi =

13,0%? Ipunsare 9m = 1100 "C, Kosaddunuent n3odpitka Bozayxa 1,20.

Bnanets

- HaBplkamu mpoekTHOH pabOTHI U
NPUMEHEHHEM HOpPMAaTUBHOW 0asbl B
o0jacTu MH)XEHEPHBIX  W3BICKAaHUH,
HPHUHIIATIOB IIPOEKTUPOBAHUS
TCHCPATOPOB TCIJIA U UX BJICMCHTOB.

- CoocobaMu OIleHHBaHUS
3HAYMMOCTH U MMPAKTHYCCKOM
HpI/II‘O,Z[HOCTI/I HOHy‘-IeHHBIX
pE3yabTaTOB.

BoinosiHeHue yacTH KypcoBoii padoThl «TensioBoii pacuer KOTeJIbHOT0
arperaTa»

1. Pacuet ropeHus TonianBa

2. OmpeneneHue OOBEMOB COCTABIAIONIUX MPOAYKTHl CrOpaHHs Ta30B B
ra3oxojax KotJja.

3. Pacuer »HTanmpnuii NPOAYKTOB CrOpaHHsS C YYETOM II0JcOCa BO3JyXa B
ra3oxojax KotJja.

4. Tloctpoenme I — T nguarpammsl OpPOAYKTOB CrOpaHMsl [UIsl TOIKH,
naporeperpeBaresis ¥ BOJIHOI0 SKOHOMa3epa.

5. CocraBieHue TemIoBOro 0ajaHca KOTEJILHOTO arperaTta

6. Onpenenenne K.I1.JI. koTenbHOrO arperara

IIK-3 —criocoOHOCTHIO MPOBOIUTH MPEABAPUTEITHHOE TEXHUKO-IKOHOMUYECKOEe 000CHOBaHHE MTPOSKTHBIX PEIIeHUH, pa3pabaThiBaTh MPOCKTHYIO U
pabouyro TEXHUUYECKYIO JOKYMEHTAINIO, O(pOpMIIATh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKHE pabOThl, KOHTPOJIUPOBATH COOTBETCTBHE
pa3pabaThIBacMbIX MPOCKTOB

3HaTh

- MCTOI[I/IKy BBITTOJTHCHHUA TCXHUKO-

Teopernyeckne BONpochbl:




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

9KOHOMHYECKUX PACYETOB, CHELUPUKY
COCTaBJICHUS MPOEKTHOM U paboueit
TEXHUYECKON TOKYMEHTALUHU 110
reHeparopam TeIula U Ux
KOHCTPYKTHUBHBIM 3JIEMEHTAM

WO TRAN R WD =

10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25
26
27
28

TonoyHble ycTpOHCTBA, OCHOBHBIE MTOJI0KEHUS.

Krnaccudukanus TOMOYHBIX YCTPOKNCTB.

CioeBble TOIKH.

[TonymexaHuyeckre CI0EBbIE TOMKH.

Kamepnbie Tomkw.

KamepHnble TonKY ¢ y1aqeHueM nutaka B TBEPAOM U KUJIKOM COCTOSIHUU.
TonouHble ycTpOMCTBA JIs CKUTAHUS NIBUIEBUIHOIO TOIUIMBA.

TomnouHbIE YyCTPOUCTBA BUXPEBBIE.

Tomo4yHble yCTPOMCTBA IMKJIOHHBIE C TMCEBIOOKM)XEHHBIM (KHUIISIIIUM U
(OHTAaHUPYIOLTIM) CIIOSIMH.

Tomnku anst CKUTAHUS KUIKOTO M ra3000pa3HOro TOILIHBA.

['openounble ycTpoiCcTBa: KiIacCH(PHUKAIMA U Ha3HAYCHHUE.

[Ipu1eyrONIbHBIE TOPENKHU.

['openodnblie yCTpoiCTBa ISl CKUTAHUS KUAKOTO W Ta3000pa3HOTO TOIUIHBA.
HcnapurenbHble KOHBEKTHMBHBIE IOBEPXHOCTHM HAarpeBa: HAa3HAaY€HUE U
KJaccuukanus.

[TaponeperpeBarenu: Ha3HaYeHHE, KJIACCU(PUKALINSA, CXEMBI.
HuskoreMiepaTypHble MOBEPXHOCTH HarpeBa KOTJIOB.

DKOHOMa3€ephl, BO3/TyXOMOI0TPEBATEIH.

KomMmnoHoBka HU3KOTeMIepaTypHbIX TOBEPXHOCTEH HarpeBa.
TennorenepaTopbl aTOMHBIX CTAHIINH, KIacCUpUKAITHSI.

TennorenepaTopbl AaTOMHBIX CTAHIIUM, CXEMBI.

TermnorenepaTopbl aTOMHBIX CTAHI[MHA, KOMIIOHOBKA.

TennorenepaTopbl aTOMHBIX CTAHIINH, ITApaMETPhI PaOOTHI,

TemiorenepaTopsl aTOMHBIX CTaHIIUIA, 00JIACTH IPUMEHEHHS.

Cxembl IBMKEHUS BOJIBI M TAPOBOJSIHON CMECH B CHCTEMAax C €CTECTBEHHOW U
MIPUHYIATEIBHON HUPKYJIALUCH.

. TpeboBanwus1, MpeIbBIIEMbIC K APy U KOTIOBOH BOJIE.

. IIponyBka KOT/1a U NIPOMBIBOYHBIE YCTPOUCTBA.

. TeryoBele CTaHIIMKM HA TBEPJOM TOILJIUBE.

. TennoBble CTAHIIMKM HA KUJKOM TOIUIMBE.




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

29. TenoBbIe CTAaHIIMK Ta3000pa3HOM TOTUIHBE.

30. VYnpanenue nuiaka u 3076l

31. Knaccuduxanus cxem TI'Y.

32. O6mue NpUHLIHMITEI TOCTPOSHHS U pacyeTa TEIIOBBIX CXEM.

33. Cuctembl TUTaHUS KOTJIOBOT'O arperara BOJIOH, TPYOOIPOBOMBI ISl TMOJA4YH
Boabl U mapa, KUII, apmarypa KOTJIOB ¥ TpyOOIIPOBOJIOB.

34. TemioBOW KOHTPOJIb.

35. EcrecTBeHHas TAra B TPaKTe KOTEJIBbHOM YCTaHOBKHU

36. MckyccTBEeHHas Tsra 3a CYeT IbIMOCOCOB U BEHTHJIATOPOB.

37. AbIMOBBIE TPYOBI.

38. [IpoekTupoBaHue ra30BO3AYIIHOIO TPAKTA.

39. OmnpeneneHue BBICOTHI THIMOBOU TPYOBI

40. OcnoBbl mpoekTupoBanus TI'Y.

41. OcHoBbl MmoHTaka TI'Y.

42. OcnoBsl 3kcmuryatanuu TT'Y.

43. Knaccudukarms mokaszareneii paboThl TEIIIOCTAHIUH.

44. CebOecTOMMOCTh TPOU3BOJCTBA  TEIUIOBOM DHEPTrUU M OCOOCHHOCTH €€
pacuera.

45. OmpeneneHne KamUTAIOBIOXCHUH B HOBYIO TEITIOCTAHITHIO.

VYMeThb

— IlpumeHsTH MOTydYeHHBIE 3HAHUS O
METOJIMKE BBITIOJTHEHUS TEXHUKO-
HKOHOMHUYECKUX PACUETOB U
COCTaBJICHHS TTPOCKTHOM U paboueit
TEXHUYECKON JOKYMEHTALUU IIPU
MPOEKTUPOBAHUH TEIUIOT€HEPATOPOB

IIpuMepHbIe NPpaKTHYECKHE 3aaHUS 1JIl IK3aMeHa:

1. B Tonke KOTEIbHOTO arperatra mapomnpou3BOAUTENIbHOCTBIO D = 13,4 kr/c
CKUTAETCsI TIOIMOCKOBHBIN yroib Mapku b2 coctasa: : Wp = 32,0%; Ap = 25,2%;
Sap =2,7%; Cp =28,7%; Hp = 2,2%; Np = 0,6%; Op = 8,6%. CocTaBUTH TETJIOBOM
OaylaHC KOTEIBHOTO arperara, €Civ M3BECTHHI TeMIlepaTypa TOIUIMBA MPU BXOJZE B

toniky t = 20 "C, HaTypalbHbIiA pacxon TomnBa B = 4 kr/c, naBlieHre NeperpeTroro
napa Pn.m = 4 Mlla, temneparypa neperperoro mapa tm.im = 450 "C, temneparypa

nuratenbHol Boabl tn.B = 150 "C, BenmnunHa HenpepblBHOW mipoayBku [l = 4%;




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

TEOpPEeTUYECKHi 00BhEeM BO3/yXa, HEOOXOAMMBIN A cropaHus lkr tomnuBa, Vo =
2,94 m3/xr, 00beM yXOAIIMX Ta30B HA BBIXOJIE U3 MocheaHero razoxona Vyx = 4,86

M3/Kr, TeMIlepaTypa yXOJSIIMX ra3oB Ha BbIXxozae u3 mnocienHero Oyx = 160 "C,

cpennsisi 00beMHasl TETUIOEMKOCTh Ta30B MPH IMOCTOSHHOM fAaBieHuu ¢ = 1,415
k/x/(M3K), koaddunment nu30biTka Bo3ayxa 3a MOCICIHUM Ta30Xxo1oM ayx = 1,48,

TemIeparypa Bo3ayxa B korenbHoOH tB = 30 'C, cpeaHsas oObeMHas TEIUIOEMKOCTh

BO3/lyXa mOpu mNocTosHHOM naBieHun c =1,297 x/x/(M3K); copepxkanue B
yxoasmux razax okcuaa yriepoga CO = 0,2% u tpexatroMHbIX razoB RO2 = 16,6%
M TMOTEpU TEIUIOTHI OT MEXAHMYECKOW HEMOJHOTHI Cropanusi TormiauBa q4 = 4%.
[ToTepsimMu TETIIOTHI ¢ PU3NUECKON TEIJIOTOM IIaKa MpeHeOpeyb.
2. TecTnl .

1. Yem 3amaercs ABMKEHUE pabouel cpellbl B TapooOpa3yronmx Tpydax KOTIOB

C €CTECTBEHHOMN LIMPKYJIALMENH?
1) nuTaTenbHBIM HACOCOM; 2). HUPKYIAIMOHHBIM HACOCOM;
3) MOANUTOYHBIM HAacocoM; 4) IBMXKYIIMM HAlOpOM ILIUPKYJISALINH.
2. YeMy paBHa KpaTHOCTb LIUPKYJISIUAU I PIMOTOYHOTO KOTj1a?
1).25; 2).10; 3)5; 4) 1.
3. Kakoii 35IeMeHT OTCYTCTBYET B MPSIMOTOYHBIX KOTJIax?
1). sxoHOMaM3€ep; 2). BO3MyXomoaorpesarens; 3) 6apadban; 4) ropenku.

4. VYkaxure o003HAYCHHWE THUIMOpa3Mepa KOTJIa C  MHOTOKpPaTHOH

NPUHYIUTETLHON IIUPKYIIALNEH U IPOMEKYTOUHBIM MaporeperpeBaTeiem?
1). E-220-10; 2). [1-500-25; 3) AKBp-10-13; 4) IIpIl1-670-18,8.

5. Ilpm KakoM JaBJIEHUM KOTJIBI C €CTECTBEHHOW LMPKYJIALHUEH HE MOIYT

paborats (B MIla)?
1).1; 2).3,9; 3)12; 4)17,5.

6. Uemy paBHBI cpeAHHME TOTEPH C YXOASIIMMU Ta3aMH Jii COBPEMEHHBIX

SKOHOMHUYHBIX KOTJIOB (B %)?

1)0,5; 2).1,0; 3)5-8; 4) 50.

7. WcxirounTe W3 TEIUIOBOro OajlaHCa TApOBOTO KOTJIA, pabOTaroliero Ha




CTpyKTypHBIi
3JEMEHT

KOMIIECTCHIIU N

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouHble cpencTBa

IPUPOJIHOM raze, COOTBETCTBYIOIIYIO CTaThIO TETJIOBBIX MOTEPb.
1) uepe3 orpaxaeHus; 2) ¢ yXOASAIMIMMU T'a3aMu;
3) ¢ hu3mYecKol TEIIOTOM 1I1aka; 4) C MEXaHMYECKOW HETIOTHOTOU
CTOpaHHSL.

8. Hckmrounte M3 mepeyHs IMOBEPXHOCTEM HarpeBa KOTJia MOBEPXHOCTh, HE

OTHOCSIIIYIOCS K UCTIAPUTEIIbHBIM.
1) moabemMHBIC SKpaHHBIC TPYOHBI; 2) (heCTOHBI,
3) KOHBEKTHUBHbIE KUIISTHIBHBIE IY4KH; 4) apoIeperpeBareb.
9. HanbGonpimmii BO3MOKHBIN TEMITEpATyPHBIH HAMIOP JTOCTUTACTCS MPHU:
1) mpsiMOTOKE; 2) NEPEKPECTHOM TOKE; 3) IPOTUBOTOKE; 4) CMEIIIAHHOM TOKE.

Bnanets

- HaBbIkamMu BBIIIOJMHEHUS TEXHUKO-
HKOHOMHUYECKHUX pacyeToB u
COCTABJICHUSI TIPOCKTHOM H padoueit

TEXHUYECKON JOKYMEHTAIIUH .

- Coco6aMu OlleHWBaHUSI 3HAYMMOCTH
U MPaKTUYECKON MIPUTOTHOCTH
MOJIyYEHHBIX PE3yIbTaTOB.

BoinosiHeHHe 4YacTH KypcoBOro nmnpoekra «TemioBodl pacyer KOTeJIbHOIO
arperaTra»

1.BreInosiHEHHE TEILIOBOTO MMOBCPOYHOTO pacucTa TOIKU KOTJIA.

2. BoimonHeHUE TEMI0BOI0 MOBEPOYHOI0 pacyeTa rnaporeperpeBaTelis KoTia.

3. BeImoaHeH#e TermI0BOro KOHCTPYKTUBHOTO pacdeTa BOASHOTO YKOHOMa3epa.
2.BeiOOp M KOMIIOHOBKa KOTEJIBHOrO 00opymoBaHus. OOOCHOBaHWE NPHHSTHIX
peLeHui.

3. CocraBiieHHsI MPOEKTHON U paboveil TEXHUUECKON JOKyMEHTAIU!




0) IlpomexyTouHas arrecTanus IO AUCHUIUIMHE «['€éHepaTopsl Teria» BKIIOYAET
TEOPETUYECKHE BOTPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHUS 00yUYAIOIIMMUCS 3HAHUH, H
NPaKTUYECKHE 3a/aHus, BBIABIIONIME CTENEHb C()OPMUPOBAHHOCTH YMEHUH W BIaJCHHMH,
MPOBOJUTCS B popMe 3aueTa, IK3aMeHa U B (hOpME BBIMOTHEHHUS U 3aIIUTH KYpCOBOW pabOTHI.

DK3aMeH MO JaHHOHM TUCLUMIUIMHE MPOBOJUTCS B YCTHOW (hopMe IO 3K3aMEHAIMOHHBIM
OmyeraM, KaXAbIii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHX BONPOCA M OJHO IMPAKTHUECKOE
3a/laHue.

IToka3zaTenu u KPUTEPHUH OLICHUBAHUA 3a4eTa:

— Ha OUEHKY <«3a4YTeHO» — OOy4aromuics JEMOHCTPHPYET JOCTATOYHBIH  YpOBEHb
c(hopMUPOBAHHOCTH KOMITETEHIIM: OCHOBHBIC 3HAHUS, YMEHHsI OCBOCHBI HE MeHee ueM Ha 50%,
HO JONMYCKAIOTCS HE3HAYUTEIbHBbIC OMIMOKM, HETOYHOCTH, 3aTPYyIHEHHs IMPH aHAIUTHYECKUX
Onepanmsx, IePeHOCe 3HAaHUI U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYAIUH.

— Ha OIICHKY «He 3a4YTeHO» — OOydJaromuiics AeMOHCTpupyeT 3HaHus He Oonee 40%
TEOPETUYECKOr0 MarepHuasia, JOMYCKaeT CYHIECTBEHHbIE OIIMOKHM, HE MOXKET I[0Ka3aTh
MHTEJUICKTYaJIbHbIE HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

IMoka3aTe/u U KPUTEPUH OLIEHHBAHUS IK3aMeHAa:

— Ha OICHKY «OTJIUYHO» (5 0alIoB) — OOYyJarONIUICS JEMOHCTPUPYET BBICOKHI YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CHUCTEMATHUYECKOe M TIyOOKOe 3HaHUWe
y4eOHOro Marepuana, CBOOOJHO BBITIONHICT MPAKTHYECKUE 3aJaHus, CBOOOJHO OIEpUPYET
3HAHUSAMU, YMCHUSAMHU, [IPUMCHACT UX B CUTyallUIdX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «X0pomo» (4 Oamia) — oOyJaroniuics TeMOHCTPUPYET CPEIHUA YPOBEHB
C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁ: OCHOBHBIC 3HAaHHA, YMCHUSA OCBOCHLI, HO HOITYCKAKOTCHA
HE3HAYUTeNbHbIEe OIIMOKH, HETOYHOCTH, 3aTPyAHEHHUs TMpPU aHAJTUTHUYECKUX OIeparusx,
IIEPEHOCE 3HAHUU U YMEHUI Ha HOBBIE, HECTAHAAPTHBIC CUTYALIVH.

— Ha OIICHKY <«YyJIOBJIETBOPHUTEJbHO» (3 Oamra) — OOydYarOmIMiiCs EMOHCTPUPYET
MOPOTOBBIN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIUI: B XO0J/Ie¢ KOHTPOJBHBIX MEPONPUITUN
JOMYCKalOTCA OIIMOKM, MPOSBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
O6y‘-IElIOH.[HﬁC51 HCIIBITBIBACT 3HAYUTCIIBHBIC 3aTPYyAHCHUA IIPpHU OINCPUPOBAHHMU 3HAHUAMH U
YMEHMSIMH TIPU X NIEPEHOCE Ha HOBBIE CUTYaIUU.

— Ha OLICHKY «HEYJAOBJIETBOPUTEJIBHO» (2 Oamia) — OOydYarolMiCs JIEMOHCTPHUPYET
3HaHus He Oonee 20% TeOopeTHUecKoro marepuaia, JOMYCKAeT CYIIECTBEHHBIE OIIMOKH, HE
MOIKCT IMOKa3aTh MHTCIIJICKTYAJIbHBIC HABBIKU PCHICHUA MMPOCTLIX 3a1a4.

— Ha OIICHKY «HEeYJO0BJIETBOPHUTEJbHO» (1 Oaymn) — oOyuaromuiics HE MOXKET IMOKa3aTh
3HAHUA Ha YPOBHC BOCIHPOU3BCACHHUA U O6’b$ICHeHI/I$I I/IH(bOpMaI_[I/II/I, HE€ MOXET I10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELICHUS MPOCTHIX 3a1a4.

Iloka3aTesiu 1 KPpUTEPUHN OLIEHUBAHMSI KYPCOBOi padoThI:

— Ha OIICHKY «OTJHYHO» (5 0ayoB) — paboTa BBHIMOJHEHA B COOTBETCTBUU C 3aJ]aHUEM,
00yYaromuncs MOKa3bIBaeT BHICOKUN YPOBEHb 3HAHHI HE TOJIBKO Ha YPOBHE BOCIIPOU3BEICHUS U
00BbsiICHEHUsT MH(OpMAaIMM, HO M HHTEJUIEKTyaJbHbIE HABBIKM pEIICHHs NpoOjaeM U 3ajad,
HAXOXXJCHUS YHUKAJbHBIX OTBETOB K TMpo0ieMaM, OIICHKHM W BBIHECEHHS KPUTHUYECKUX
CY)XJICHU;

— Ha OIICHKY «XOpomo» (4 6amia) — paboTa BBINOJHEHA B COOTBETCTBHH C 33JJaHHUEM,
o0yyaroIuiicsl MOKa3bIBa€T 3HAHUS HE TOJBKO HA YPOBHE BOCHPOM3BEACHUS U OOBACHEHMS
uHpOpMaLlMK, HO M HMHTEJUICKTyalbHble HABBIKA pEIIEHUS MpoOJIeM M 3ajad, HaXOXKICHHS
YHUKAJIbHBIX OTBETOB K Ipo0ieMam;

— Ha OLIEHKY «yIOBJIETBOPHTEeIbHO» (3 Gayuta) — paboTa BBINOJIHEHA B COOTBETCTBUU C
3aJlaHieM, OOYYaroIUIiCsl MOKa3bIBAa€T 3HAHUSA HA YPOBHE BOCIPOU3BEINCHMS U OOBACHEHHUS



uH(pOpMAIINU, HHTEJUICKTYaIbHBIEC HABBIKY PEIICHUS MPOCTHIX 33]1aY;

— Ha OIICHKY «HeYJA0BJIETBOPUTEJILHO» (2 Oayua) — 3aaHue MPeroaBaTess BhITOJIHEHO
YaCTHYHO, B MPOIIECCE 3aIUTHI padOThl O0YYAIOIIHIICS TOMYCKAeT CYIIECTBEHHBIC OIHOKH, HE
MOYKET MOKa3aTh HHTEIUICKTYaIbHbIC HABBIKM PEIICHUS TIOCTABICHHON 3a/1a4H.

— Ha OILICHKY «HeYI0BJeTBOPUTEIbHO» (1 Oamn) — 3amaHue MPernoaaBaTesisi BHITOJTHEHO
YaCTUYHO, OOYYAIONIUICS HE MOXKET BOCIIPOU3BECTH W OOBSICHHTH COJIEPKAHHE, HE MOXKET
MOKA3aTh UHTEIUICKTya IbHbIC HABBIKU PEIICHHS MTOCTABICHHON 3a1a4u.

8 YueOHo-MeTOAMUYEeCKOe M HH(pOPMALIMOHHOE 00eclieueHne T CIUTITHHBI
A)OcHoBHas JUTEpaTypa

1. Mopo3zo, A. Il. Temmorenepupymoume ycTaHOBKUA. KoTelbHbIE YCTAaHOBKH U
naporeHepaTopsl : yaeoHoe nocobdue / A. I1. Moposos, I'. H. Tpybuusina ; MI'TY, [kad. TudC].
- Marnuroropck, 2010. - 275 ¢ : wum, rpad., cxemb, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=342.pdf&show=dcatalogues/1/10748
05/342.pdf&view=true (nata obopamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3MEKTPOHHBIMA.
- IMmeeTcs neyaTHBIN aHAIIOT.

2. AntonoB, B. H. IlpoekTupoBaHme TEIUIOBOH CXEMbI M BBIOOP OCHOBHOTO
o0opyoBaHusl TPOMBIIUICHHO-oTonHTenbHOM TOC : yuebnoe mocobue / B. H. Antonos, T. II.
CemenoBa ; MI'TY. - Marautoropck : [MI'TY], 2017. - 82 c. : un., Tabm., cxemsl, rpad.,
ACKH3BI. -
URL:https://magtu.informsystema.ru/uploader/fileUpload ?name=3465.pdf&show=dcatalogues/1
/1514266/3465.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - Tekct :
3JIEKTPOHHBIN. - IMeeTcs nmevyaTHblil aHaIor.

b) /lonosanuTesbHasi IuTeparypa

1. 3nokazoBa, H. I'. DHepreTnka u oxpana okpysxkaromiei cpeasl. Kype neknwmii : yueoHOE
nocobue / H. I'. 3nokazosa ; MI'TY. - Marautoropck : MI'TVY, 2015. - 1 31eKTpOH. ONT. AUCK
(CD-ROM). - 3ari. c TUTYL. JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload 7name=1435.pdf&show=dcatalogues/1/1123
955/1435.pdf&view=true (marta oOpamenus: 14.05.2020). - MaxkpooOsekT. - TekcT
AJIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

2. Ockonkos, C. B. Pacuer cucteMbl TerioCHaAOKEHHS MPOMBIIIJIEHHO-)KUJIOTO PErHOHA
: yae6Hoe mocobue / C. B. Ockonkos, E. b. Aranuto ; MI'TY. - Maruautoropck : MI'TVY, 2015.
- 1 onekrpon. ont. guck (CD-ROM). - 3arn. ¢ tutyn. o3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload ?name=1264.pdf&show=dcatalogues/1/1123
442/1264.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooosekT. - Tekcr
AJIEKTPOHHBIN. - CBeneHus goctynHsl Takke Ha CD-ROM.

B) [lepeyeHb MeTOAUYECKUX YKA3ZAHUI

1. TIlaBnoBa,l'.A. Meroauueckue yKa3aHHA K MPaKTHYECKUM paboTaM MO JUCHUIUIMHE
«Tennorenepupytrouye ycranoBku» / I'.A. [laBnoBa; MarHuTOropckuii roc. TEXHU4E€CKUM yH-T
uMm. ['."I. HocoBa. — Marautoropck: MI'TY wum. I'.1. HocoBa, 2007. — 29 c.:mn.: - Tekcr:
HEMOCPEICTBEHHBIN



r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcesbl

IIporpamMmmHoe o0ecnieyeHune

Haunmenosanue 110 N Cpok neucTBus

° IOTOBOpA

JIALEH3UH

MS Windows 7
Professional (mst J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (ms H-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 Geccpoano
Professional
7Zip cB00OTHO pacnipocTpansemoe 110 0ECCPOYHO
FAR Manager cB000IHO pactpoctpansemoe 110 0eccpoyHO
bpaysep Yandex cB00OHO pactpocTpansemoe [10 0eccpouHO
lliﬁ?f]gip Mozilla cB00OOHO pactpocTtpansemoe [10 0eccpouHO

IIpodeccnonanbHble 6a3b1 JAHHBIX H HH(OPMaNMOHHBIE CIPABOYHbIE CHCTEMBbI

Hassanue kypca

CchlIKa

Hamnonanbuast nH(OPMAITMOHHO-
aHaJIUTUYECKasd cucTeMa — POCCUICKUN WHIEKC
HayyHoro nutuposanus (PUHII)

URL:
https://elibrary.ru/project_risc.asp

[TouckoBast cucrema Axanemus Google
(Google Scholar)

URL.: https://scholar.google.ru/

Mngopmanmonnas cuctema - Eaunoe)  yypy - 0 ivvindow.edu.ru/
OKHO JIOCTYTa K HH(OPMAIIMOHHBIM pecypcam
Poccuiickas lNocynapcrBennast https://www.rsl.ru/ru/4readers/catalo

ouobimoreka. Katanoru

oues/

DJeKTPOHHBIE  PEecypchl  OMOIMOTEKH
MI'TY um. I'.'11. HocoBa

http://magtu.ru:8085/marcweb2/Defa
ult.asp

MexnyHapoaHas HAayKOMETpHYeCcKast
pedepaTuBHas W MOJTHOTEKCTOBAs 0a3a JaHHBIX
Hay4JHBIX m3manuii «Web of science»

http://webofscience.com

MexnyHapoaHas pedepaTuBHas u
IIOJTHOTEKCTOBAsl _ CTpaBOYHasi 0a3a  JTaHHBIX

http://scopus.com

MexnyHapoaHass 0a3a IMOJHOTEKCTOBBIX
JKypHaJIOB Springer Journals

http://link.springer.com/

MexnayHaponHas KOJUICKIUS HayYHBIX
MPOTOKOJIOB MO PAa3INYHBIM OTPACIsIM 3HAHUN

http://www.springerprotocols.com/

MexnyHaponHas ~ 0a3a  CHpPaBOYHBIX
W3aHWi 10 BCEM  OTpaciasM  3HAHHH

http://www.springer.com/references

9 MarepuajbHO-TeXHUYECKOe olecnedeHne JUCHUMINHBI (MOTyJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IGCKOG obecrneucHue JUCLHMITIIIMHBI BKIIFOYACT!:

Tun u Ha3BaHUE ayJUTOPUU

OcHaiuenue ayuTopun




Tun u Ha3BaHUE ayJUTOPUHU

OcHaiuenue ayuTopun

JlexuvoHHBIE ayTUTOPUHU

MynbTUMEOUIHBIE CPEACTBA XPAHEHMs, IIepeladyud WU
npezcTaBieHus WHGopMaluu (MHTEpaKTUBHAS JIOCKa B

KOMIUIEKTE C TPOEKTOPOM M KOMITBIOTEPOM).

JIeMOHCTpallMOHHBIE ~ CTEHJBI, IIJIAKaThl, HArJsIHbIC
oCcoOusI.
[MTomermenus TUTS [Tepconanbupie KommbloTepHl ¢ TakeToM MS Office,
CaMOCTOSITENILHON pa0OThI BBIXOZIOM B VHTEpHET W C IOCTYIIOM B JIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEely YHUBEPCHUTETA.
Aynuropuu st | JleMOHCTpallMOHHBIE  CTEHJBI, IUIAKaThl, HATJISIHBIC
MPaKTUYECKHUX 3aHATHH, | TOCOOHS
TPYIIITOBBIX WHIUBUTYTBHBIX
KOHCYJIbTAIUH, TEKYIIETro
KOHTPOJA W MNPOMEXKYTOYHOH
aTTecTauu
[Momemenus must xpanenus u | lkagsl w  cremmaxu  aas  XpaHeHHS — y4eOHO-

PO HIAKTHIECKOTO
00CITy’)KUBaHUS y4eOHOTO

000opyI0OBaHUS

METOAMYECKON JOKYMEHTAllMU, Y4eOHOro 000pyHIOBaHMS
U y4eOHO-HAIJSAHBIX IOCOOMH; WHCTPYMEHTHI u

obopynoBaHue I OOCITYKUBaHHS




