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1 IlepedyeHb IUIaHHUpPYEMBIX Ppe3yJbTATOB OOY4YeHHsl 1O JAUCHHUILINHE
(MOyJII0), COOTHECEHHBIX € MUIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHA
o0pa3oBaTeJIbHOM MPOrPaMMBbI

1.1 Ilenu oucyuniunui

Kypc «CynoBbie KOTENbHBIE M MAPOMPOU3BOJSIINE YCTAHOBKUY SIBISIETCS
CIELUAJIBHBIM, OJJHUM U3 0a30BbIX MPH MOJTOTOBKE UHKEHEPOB.

enu npuCIUIUIMHBI — JaTh HEOOXOAMMBIE 3HAHUA TI0 YCTPOWCTRY,
Ha3HAYCHUIO, MIPUHIIMIY JESHCTBUS M AKCIUTyaTallMOHHBIM TOKa3aTeIsIM CYJA0BBIX
MapOBBIX M BOJOTPEHHBIX KOTJIOB, MpolieccaM TOPEHUs M TEII000OMeHa B KOTJax,
BOJHOMY PEXKHMY M BOJOMOJIOTOBKE, Ta30JMHAMUYECKUM Mpoleccam U
HUPKYJISAIMHA B KOTJIaX.

3ajaya JUCIHUIUIMHBI — aTh CTYACHTY HABBIKH TEIJIOBOIO pacyeTa KOTJIOB.

1.2 Ilepeuenv ghopmupyemvix komnemeHuui

B pesynbrate ocBoenus aucumiuimHbl b1.B.22 «CynoBble KOTENbHBIE U
MapoNpoOU3BOJAIINE YCTAHOBKM» Yy O0ydYaromerocsi AOMKHBI CPOPMHUPOBATHCS
CIEQYIOINE KOMIETCHIIMH, BBIPAXKEHHBIE KaK YacTh pe3yJibTaTa OCBOCHUSA

oOpazoBaTenbHOM TporpaMmsl (naiee — OIT):

1.2.1 yauBepcanpubie komneTeHmu (YK):
Hucyunnuna ne oopmupyem ynusepcanvuvie KomnemeHyuu

1.2.2 O6menpodeccuonansubie komneteHuu (OIIK):
Hucyunnuna ne gpopmupyem obwenpogheccuonaivHvle KomMnemeHyuu

1.2.3 IIpodeccuonanbusie komnerenuuu (I11K):

Komnerennus 9Tanel IlepeyeHb MIaHNUPYyeEMbIX
(popmupoBanus pe3yJibTaTOB 00y4eHHs MO
KOMIIETEeHIIUHU JUCIHHUIJINHE
HIngp Copepxanue I I | I | IV
MnK-32 Cnocoben X | X X 3HarTn:
OCYHIECTBIATD Kiaccupukanuio  CyJ0OBBIX  KOTIIOB,
TTOAr0TOBKY, Ha3HAYCHHE KOTEJIbHBIX H
IKCILTYyaTAIIO,
MapONPOU3BOISIINX YCTAHOBOK
o0Hapy:KeHUe K A
HeHCIpaBHoCTei " apkac kKoTia. Apmarypa u (HOpPCYHKH
Mepbl, HeoGXOIUMBbIe CYIOBBIX MapoBbIX KoTIOB. Kopmyc
ISt TPeJ0TBpAIIEeHHs] KOTJIa, IUPKYJISIUSA BOJIBI B KOTJIE
NpPpUYUHEHUS Ymern:
NOBPEXKIEHUI OcyiecTBiATh  BBHIOOpP  DJIEMEHTOB
CIeayIomuM KOTEJIbHBIX YCTAaHOBOK [IUI1 3aMEHBI B
MeXaHusMam " nporecce OKCIUTyaTaluy CY/IOB
cucremMam ITOATOTOBHUTE COO0IIEHHEe o
yIpaBJIeHHSA: 1.

KOTCJIbHBIM YCTaHOBKaM

I'naBHBIN ABUTaTENb U . .
JlaBaTh pa3BEepHYTHII IPAMOTHBIN OTBET

CBSA3AHHBIC C HUM




BCIIOMOraTeJIbHbIC Ha ITIOCTAaBJICHHBIC BOIIPOCHI,

MeXaHU3IMBI; 2. Kacaromuecs KOTEJIbHBIX u
ITapoBoit  Korer H HapONPOM3BOAIINX YCTAHOBOK
CBSI3aHHBIC C HUM

BCIIOMOrarTeJ/JIbHbIC

MEXaHU3MbI H BHaHeTb:

NapoBble CHCTEMBI; 3. HaBbikamu BBIOOpa KOTIIOArperaToB MO
BcnomoraTesibHbIE 3aJlaHHBIM TPEOOBAHUSM

nepBUYHbIC

ABHUTIaTeJIn H

CBfI3aHHbIE € HHMHU
cucrembl; 4. Jlpyrue
BCIIOMOraTeJbHbIe
MeXaHM3Mbl, BKJIIOYasi
CHCTeMBbI OXJIAJKAEHMS,
KOHIULIHOHUPOBAHU S
BO31yXa n
BEHTHJISIIIUHU

2 MecTo (uCUUIIMHBI (MOIYJIA) B CTPYKTYype 00pa3oBaTeIbHOM
MPorpaMmal

Jucrumnuaa (MOAyYJb) peain3yeTcs B paMKax BapHUaTUBHOMU 4acTH

(6a30B0ii, BApUATUBHO I
(axyIbTaTHBHOM)

OCHOBHOM MpodeCcCHOHAIbEHON 00pa30BaTeIbHON MPOrPaMMBI.




3 O0beM aMCHUIVIMHBI (MOAYJsI) B 3a4YeTHBIX €IUHHMIAX (3.€) € YKa3aHMeM KOJHYECTBA AKAJAEMHUYECKHX HJIU
ACTPOHOMMYECKHMX YACOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4arouuxcs ¢ npemnojaaBaresieM (o BUAaAM y4eOHbBIX
3aHATHI) U HA CAMOCTOSTEIbHYI0 Pa00Ty 00y4ar0IIUXCH

st 3a04YHOM dbopMbI OOyICHHUS:
(04HOM MM 3204HOIT)
Bcero yacos Kypc 5
DopMBbI KOHTPOJISI Bcero 3.e P
B TOM YHCJIE
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4 Copepxkanne IMCUMIUVIMHBI (MOAYJs), CTPYKTYPHPOBAHHOE M0 TeMaM
(pa3genamM) ¢ yka3aHueM OTBEJICHHOI0 HA HHUX KOJHYECTBA aKaAeMHUYeCKHX
YacoB M BUAOB Y4eOHBIX 3aHATHH

4.1 Pazoenvl u memovl Oucyunaunsl (Mooyss) u mpyooemKocms o 6U0AM y4eOHbIX
3aHaAmMuil (6 aKademuueckux 4acax):

Pasesbl M TEMBI Buabl yueOHbIX 3aHsATHIA, BKJI0oYasi CP
Ne JUCHMIINHBI Jlek Jlab 11 CP
(mMozy.st) oj]3]o]3]Jo]3]oO 3

5 xypc
1 KorenpHas yctaHoBka cyaHa. [laponpon3Bopsiias ycTaHOBKa
Haznauenme
KOTEJILHOM
YCTaHOBKH, 00IIIHE
CBEICHUSL. 1 4
Knaccudukanus u
XapaKTEPUCTUKH
KOTJIOB

1.1

U3 HUX, B
WHTEPaKTUBHOU
hopme
YcerpoicTBO U
MPUHUUI ACHCTBUSA
BOJIOTPYOHOIO 2 4
[IapoOBOT0 KOTJIA U
YCTaHOBKH
U3 HUX, B
WHTEPaKTUBHOU
dbopme
[TaponpounsBoasume
YCTaHOBKH
1.3 W3 HUX, B
WHTEPaKTUBHOU
dbopme
2 Coxuranue *HuJIKUX TOIJIUB B CYJIOBBIX KOTJIaX
XapakTepucTUKu 1 4
KUJKUX TOIIUB
2.1 W3 HUX, B
WHTEPaKTUBHOU
dbopme
MarepuasibHbIi
OanaHc mporecca 1 4
TOpPEHUS

1.2

2.2
13 HUX, B

WHTEPaKTUBHOU

dbopme
23 TonoquHe 1 4
YCTPOWCTBA U




Pa3pennl u TeMBI
JTUCIHHUIIINHEI

(MoayJin)

Buabl yueOHBIX 3aHATHH, BKIoyasg CP

Jek JIao

11

CP

O] 3]10]3

[0)

3

[0)

3

IPOLIECCHI

U3 HUX, B
WHTEPaKTUBHOU

hopme

24

TertoBoii 6ananc
KOTJIa

U3 HUX, B
WHTEPAKTUBHOMN

dhopme

TennooOMeH B KOTJIax

3.1

OCHOBHBIE TTOHATHUS
0 Iporeccax
TEeII000MEHa B
kotie. Termrooomen
B TOIIKE

W3 HUX, B
WHTEPAKTUBHON

dhopme

3.2

TemnooOMeH B
My4Ke
napooOpa3yroIux
TpyO

U3 HUX, B
WHTEPaKTUBHOU

dbopme

33

Termmonepenaya B
MOBEPXHOCTAX
HarpeBa
YTUIN3aLUOHHBIX
KOTJIOB

U3 HUX, B
WHTEPaKTUBHOU

dbopme

BoaHblil pekrM U BOJONOATOTOBKA

4.1

ITokazarenu
KauyeCTBa BOJBI.
JloxkoTnoBas
00paboTka

U3 HUX, B
WHTEPaKTUBHOU

dbopme

4.2

Haxkwurme- n
IU1aMo00pa3oBaHUE.
Boanblii pexxum

U3 HUX, B
UHTEPaKTUBHOU

hopme




Pa3pennl u TeMBI
JTUCIHHUIIINHEI

(MoayJin)

Buabl yueOHBIX 3aHATHH, BKIoyasg CP

Jek JIao

11

CP

O] 3]10]3

[0)

3

[0)

4.3

3arpsi3HeHue napa u
METO/IbI TIOTyYCHHS
YHCTOTO Hapa

U3 HUX, B
WHTEPaKTUBHOU

hopme

["a301MHaMUYECKHUE TPoIL

ecchl B KoTiax. [lupkyi

SIAS

5.1

["a3opuHamuueckue
IIPOLIECCHI B KOTJIAX

U3 HUX, B
WHTEPaKTUBHOU

hopme

5.2

ITpouecc
€CTECTBEHHOM
IUPKYJISIUU B
KOTJIax

U3 HUX, B
WHTEPaKTUBHOU

hopme

KoHcTpyKknny mapoBeIX ¥ BOAOTPEMHBIX KOTJIOB M X JIEMEHTOB.

9KCHJ’IyaTaI_II/I${ KOTJIOB

6.1

BonotpyOHsbie
CYJIOBbI€ KOTJIbI

3

U3 HUX, B
UHTEPaKTUBHOU

dhopme

6.2

OruetpyOHbIE U
OTHETPYOHO-
BOJIOTpYOHBIE
CYJIOBBI€ KOTJIBI

U3 HUX, B
WHTEPaKTUBHOU

dbopme

6.3

YTuauzalumoHHble U
KOMOMHHPOBaHHbBIE
CyJIOBBI€ KOTJIBI

U3 HUX, B
UHTEPaKTUBHOU

hopme

6.4

Bonorpelinsie
ABTOHOMHBIE U
YTWJIN3aLlUOHHBIE
KOTJIBI M YCTaHOBKH.
TepmomacisHHbIE
KOTJIBI

U3 HUX, B
WHTEPaKTUBHOU




Pasesbl M TEMBI Buabl yueOHbIX 3aHsTHIH, BKIAIOYass CP

No JTUCIUIIINHDI Jlek JIao II CP
(Moyst) o|]3]J]o]3]o]3]o0 3

dbopme

KorenpHas
apmarypa.
Marepuaiibl KOTJIOB. 2 5
DKCIUTyaTanus
KOTJIOB

6.5

U3 HUX, B
MHTEPAKTUBHOMN
dhopme

UTOI'O 10 6 4 102

4.2 Cooepoicanue pazoenoe u mem OuCUUNIUHbB
S kypc

Pazoen I KorenbHas ycraHoBKa cyaHa. [laponpousBoasiasi yCTAHOBKA

Tema 1.1 Ha3HaueHMe KOTeJIbLHOM YCTAHOBKH, OOIIME CBEJACHUS.
Kaaccupukanus u xapakTepucTUKU KOT1J0B [1, 2, 6, 7]

Hcropuyeckue CBeIeHHs IO TPOMBIIIIIEHHOMY HCIIOJIB30BaHUIO YHEPTUU Tapa.
VYCTpolCTBO M HPUHIMO JEHCTBUS UWIMHAPUYECKOTO ra3oTpyOHOro 0O0OpOTHOrO
(motmanackoro) kotia. OOmmMe CBEACHHUS O BCIOMOTaTElIbHBIX KOTEIBHBIX
YCTAHOBKAaxX, CYyJOBbIe TOTpEOMTENM mMapa W Tropsyeld BOJbL. YNpPOUIEHHAs
npuHIUnuanbHas cxema BojorpeiHoil KVY. Knaccudukaiuss napoBbIX KOTIOB IO
Ha3HAYEHUI0, HCTOYHUKY TEIUIOTHI, T[JABHOMY KOHCTPYKTUBHOMY IIpU3HAKY,
JIBIKEHUIO BOABI U MapoOBOJAHOW cMecH. OCHOBHBIE XapaKTEPUCTUKU MAPOBBIX U
BOJOTPEHHBIX KOTJIOB.

Tema 1.2 YcrpoiicTBO M NPUHIHUI AeiiCTBHS BOAOTPYOHOr0 MapoBOro
KOTJIA ¥ YCTaHOBKH [1, 2, 6, 7]

PaccMoTpenue cxembl BOAOTPYOHOrO MapoBOrO0 KOTJIA, HPOU3BOASIIETO
IEPErpeThIi Map € DJKOHOMAaW3pOM H BO3AYXOIIOAOTPEBATEIEM COBMECTHO C
0o0CITy’KUBAIOUIMMU €ro cucreMamu. PaccMoTpeHne (YyHKIMOHAJIBbHOM CXEMBI
KOTEJIbHOM YCTAHOBKM C AaBTOHOMHBIM KOTJIOM JUJISl  TEIUIOCHAOXKEHUS W
YTWIM3AUMOHHBIM KOTJIOM JJI 3JIEKTPOCHA0KEHUS C OCHOBHBIMU TMapOBBIMU H
BOJISTHBIMH TPYOOIIPOBOIAMH.

Temal.3 [TaponpousBoasiniue yCTaHOBKH [3]

[IpuHUMO AEHCTBUSI UCMIAPUTEIBHBIX YCTAHOBOK ((TPSI3HBIX» KOHJIEHCATOB U
BOJIOOTPECHUTEIBHBIX ). YceTpoicTBO arperara YTAJIA3ALUOHHON
BOJIOOTIPECHUTENIbHOM YCTaHOBKH, OCOOEHHOCTHU IKCIUTyaTallii YCTAaHOBKH.



Pazoen 2 C:xxuranue ;KUAKUX TOIJIMB B CYI0BBIX KOTJIAX

Tema 2.1 XapakTepucTUKM KUAKUX TOIIMB [1, 2, 4, 6]

DJeMeHTapHBId COCTaB TOIUIMBA MO paboueil u roproueit macce. Bricmas u
HH3IIAs TEIUIOTA CrOPaHUs TOIUIMBA M METOJBI UX OINMpEAeNeHUs. BUabl KOTEIbHBIX
TOIUIUB. XapaKTePUCTUKU >KUIAKUX TOIUIUB (BSI3KOCTh, IJIOTHOCThH, TeMIEpaTypa
3aCThIBaHMSI, TEMIepaTypa BCObIMKH). [loHATHS, TPUOOPHI U METOMBI ONpEIEICHUS.
[Togorpes TsHKENOro TOIUIMBA CyI0BOM KOTEJIBHOW YCTAHOBKH.

Tema 2.2 MaTepuajibHblil 0ajaHc npouecca ropenns [1, 2, 6]

Peakunn TOpEeHHs TOPIOYHMX DJIEMEHTOB TOIUIMBA. TEOPETUYECKOE H
JEUCTBUTEILHOE KOJUYECTBO BO3JlyXa, HEOOXOAMMOE I CHKUTaHWUs TOIUIMBA.
Onpenenenne  kodduimenta  u30bITKAa  BO3AyXa C  HUCIOJIb30BAaHUEM
razoaHanu3atopoB. OO0BEM MPOAYKTOB cropanus. Jluarpamma <«3HTaJIbIUS
IIPOAYKTOB CTOPAHMS — TEMIIEPATYPaA».

Tema 2.3 Tonounble ycTpoiicTBa u npoueccsl [1, 2, 6]

[Ipouecc akTuBaMuU U €ro pe3ysbraThl. CxeMa HHKJIIA HEeMHON pa3BETBICHHON
peakuuu ropeHus Bogopojaa. llonstre TomodHOro ycrpoucTBa. ArperaTupOoBaHHbBIE
TonoyHeie ycrpoiictBa. Kitaccuduxanus ¢opcynok. KoncTpykuuu (popcyHOK.
Opranuzanusi TONOYHOTO MPOoILIECCa.

Tema 2.4 TenjioBoii 6ananc kotJa [1, 2, 6]

VYpaBHeHHE TEIUIOBOrO OajnaHca B aOCOJIOTHOM M OTHOCUTEIBHOM BHJE.
ITonBenennas termiora. [lotepu TEIUIOTHI ¢ YXONSIIMMM Ta3aMH, OT XUMHUYECKOU
HEMOJIHOTBI CrOPaHUs U B OKPYXKAIOLIYI0 CPely M UX 3aBUCUMOCTb OT Harpy3KHu.
Onpenenenne  KIIJI mapoBoro uw  BomorpelHoro  kotioB. OmpeneneHue
Kod(uImeHTa MCHoMb30BaHUSI TEIJIOTHI BBIMYCKHBIX Ta30B B YTUIIU3AIMOHHBIX
KOTJIaxX.

Pazoen 3 TermooOMeH B KOTJIaX

Tema 3.1 OcHoOBHbIE NOHATHS O MpoUeccax TeIIO0OOMEeHAa B KOTJIe.
Temsoo0MeH B Tonke [1, 2, 6]

JlydeBoCTIpHUMAIOIME U KOHBEKTUBHBIE MOBEPXHOCTU HarpeBa. CyMmapHas
TEIJI0TA, MOJYyYEHHask BOJOM yepe3 3TH NoBepXHOCTH. OcinabiieHne ayda CaKUCThIMU
YaCcTULIAMM U TPEXaTOMHbIMH Ta3amu. [lOHATHE TONIIMHBI M3IYYalOMIEro CIIOS.
TeroBoe HampsHKEHHE TOMOYHOTO 00beMa U pa3Mephl TOMKH. TerioBasi MOITHOCTh
Jy4EBOCIIPUHUMAIOIINX  TOBEPXHOCTEH. ODHTanbmus B  aauabaTHOW  TOIIKE.
Omnpenenenue 6e3pa3MepHOIl TeMrepaTypbl Ha BeIxoje U3 Tomnku. [loHaTrue creneHu
SKPAHUPOBAHUS TOIKH.

Tema 3.2 TenuiooOMeH B myuke napoodpasywoumux Tpyo [1, 2, 6]

Omnpenenenue ymucia Tpyd B psmy. JKuBoe cedeHwe mJisi MPOXojaa Ta3oB.
CpenHsii CKOpOCTh Ta30B B Iydyke. TemioBas MOIIHOCTh KOHBEKTHBHBIX
MMOBEPXHOCTEH. ODHTaJIbIIUS Ta30B Ha BbIXOJAEe U3 Nydka. [loBepXHOCTH Harpera
MPUTONOYHOrO Tydka. Yucio psimoB TpyO. I'paduku 3aBUCUMOCTH XapaKTEPUCTUK
BOJOTPYOHOIO BCIIOMOTaTeIbHOTO KOTJIA OT HArpy3KHU.

10



Tema 3.3 Temiomepenadya B NOBEPXHOCTAX HArpeBa YTHIH3AMOHHBIX
KoTJIOB [1, 2, 6]

Pacuetnbiii pexkum. OCOOEHHOCTHM TEIUIOBOIO pacueTa YTHIN3AUOHHBIX
KOTJIOB CUCTEM OOBIYHOM YTUIIH3AIUY.

Pazoen 4 BoaHblil pesKUM M BOAONOATOTOBKA

Tema 4.1 Iloka3aTenn kadecTBa Boabl. JJokoTaoBast o0padorka [1, 2, 6]

OcHOBHbIE MOHBI cOoM B BoAe. JKECTKOCTh M COJEHOCTh BoAbL lllenouHoe,
docdartHoe u HHUTpaTHOE uucio. TpeboBaHusl K TUTaTeNbHOM Boje. OuucTka OT
HedTenpoaykToB. CHMKEHHE OOIIeH MKECTKOCTH. XHMUYECKass U TepMUYecKas
nealpaiius. Y CTpOMCTBO Jearparopa.

Tema 4.2 Hakumne- u nuiamooOpasoBanue. Boaubiii pe:xxum [1, 2, 6]

CnabopacTBOpUMBIE COCIMHEHUS B KOTJIOBOM BOJIE M MX BBINAJICHUE B BUIE
HaKuMd Wik 1uiama. BBoguMmbie xumuueckue peareHTbl. DocdaTHO-HUTPATHBIN
pexuM o0paboTKku. BepxXHsa U HUKHSSA POTYBKa.

Tema 4.3 3arpsizHeHue napa ¥ MeTOAbI MOJYy4YEeHUs YUCTOro napa [1, 2, 6]

Harpy3ska 3epkana ucnapenus. Mexanus3m yHOcCa MapoM BJIard. 3aBUCUMOCTh
BJIQKHOCTH TIapa OT BBICOTBI [ApPOBOTO MPOCTPAHCTBA M HArpy3Kd KoOTJja.
BHYTpHUKOIUIEKTOPHBIE CETTAPALIMOHHBIE YCTPOICTBA.

Pazoen 5 I'azopuHaMuveckue npoueccbl B KotJaax. Hlupkyasinus

Tema 5.1 I'azonuHaMuveckne nmpoueccobl B KotJax [1, 2, 6]

ConpoTHBIIEHHE BO3IYIIHO-Ta30BOTO TPakTa M caMoTAra. XapakKTepUCTHKa
BO3JIyLIIHO- ra30BOr0 TpakTa. PacueTHele mapameTpbl BEHTWIATOpA. PerymupoBaHue
II0/1a4M BO3yXa.

Tema 5.2 Ilpouecc ecTecTBEeHHOM HUPKYJIAUMH B KOTJIax [1, 2, 6]

OCHOBBI TEOpHHM €CTECTBEHHOM LMPKYyJsiquu. HaneKHOCTh ecTeCTBEHHOU
LHUPKYJISIIIH.

Pazoen 6 KoHcTpyKUMU NapoBbIX U BOAOTPEHHBIXKOTJIOB M HX 3JIEMEHTOB.
JKCIIyaTAlUA KOTJIOB

Tema 6.1 BonorpyOHbie cynoBbie KOT/IOM [1, 2, 6]

['taBHBIE  KOTIIBI € IapoleperpeBaTeieM,  PacCIOIOXKEHHBIM — MEXKIY
KOHBEKTUBHBIMU ITyYKaMH U 3a KOHBEKTUBHBIM ITy4ykoM, a Takxe [ TIK ¢ momHocThio
SKpaHUPOBAHHOM TOMKOMN. BecrmoMorarenbHbIe KOTIIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMU
MOBEPXHOCTSAMHU Harpena, 0e3 rmaporneperpeBaTelis U ¢ maporneperpeBaresem.

Tema 6.2 OrnerpyOHbIe M OTHETPYOHO-BOAOTPYOHBIE CYAOBbIE KOTJBI [1,
2, 6]

Or"eTpyOHBIA TOPU3OHTANbHBIM OOOPOTHBIH M  BEPTUKAJIbHBIE KOTJIBL.
OrneTpyOHO-BOJOTPYOHBIE KOTJbI C PA3JIMUYHBIM UCIIOJIHEHUEM ITYUYKOB.
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Tema 6.3 YTuau3auuoHHble © KOMOMHUPOBAHHBIE CyJ0BbIe KOT.JbI [1, 2,
6]

YTUIN3alMOHHBIE KOTIBI C €CTECTBEHHOM LUPKYJSINUEH. Y THIIM3AlMOHHBIE
BOJIOTPYOHBIE KOTJIbl OOBIYHOM YTHJIM3alUM C TPUHYAUTEIBHON LUPKYJISIUEH C
HWIMHIPUYECKON (opMOM KOXKyXa M TMOAKIIOUEHHE K HHUM cemapaTopa mapa.
YerpolictBo cemaparopoB mapa. KoTibl ¢ riyOokoill yTWiM3alueil TernioThI.
[lpunnunuanbHas cxemMa U OOIIMN BUJ KOTJIa IUIMHAPUYECKOM KOMIIOHOBKH C
naporieperpeBaresnieM. KoMOMHHMpOBaHHbIE  BEPTUKAIbHBIA  OTHETPYOHBIA U
OTHETPYOHO-BOOTPYOHBIN KOTIBI. KOoTen nacuneparop.

Tema 6.4 Bogorpeiinbie ABTOHOMHbIE W YTWJIH3ANUOHHBIE KOTJbI H
ycTtaHoBkH. TepmomaciisiHHbIE KOTJIBI [1, 2, 6]

ABTOHOMHBII BOJIOTPEUHBIN ra3oTpyOHBIH 00OPOTHBIN KOTEL.
VY TunuzanuoHHble BOJOTPEHHbIE Ta30TPYyOHBIE KOTJIbI C BHEIITHUM U BHYTPEHHUM
o0BomHBIM KaHaioM. CocCTaB W TPUHIUI pabOThl BOAOTPEHHON KOTEJIHHOU
ycraHoBkU. OrneHka MU 00JIacTh MPUMEHEHUS OPraHUYECKOrO TETIOHOCHUTEIIS.
TepmomacassHHBI aBTOHOMHBIA KOTEJI.

Tema 6.5 KoreabHass apmarypa. Martepuajibl KOTJIOB. JKCILIyaTAUsA
KOTJIOB [1, 2, 6]

Ha3znauenue w©  yCTpOMCTBO  CTONOPHOIO  KJIallaHa, BOJOYyKa3aTess,
[IUTATEJIBHOIO KJIAallaHa, TJIABHOTO UM UMILYJIbCHOTO IPENOXPAHUTEIBHBIX KIIANIAHOB.
Pacnionosxenue apMatypbl mapoBoro Kotia. TpeOoBaHUs K CTaJsIM, UCTIOJIb3YEMbIM B
KOTJIax, ¥ IpUMEHsAEMbIe cTaId. OTHEYIIOPHBIE U TETIOU30JISIIUOHHBIE MAaTEPUATIBI.

[TocienoBaTenbHOCTD ONEpalyi IIPU MTOATOTOBKE CYJOBBIX ITAPOBBIX KOTJIOB K
nericTBuio. BBoa B jeiicTBHE M TeXHHWKa OC30MACHOCTH TPH PACTONKE M TOJIbEME
napa. TexHuka OOCIy’)KMBaHUS TApPOBBIX KOTJIOB B JIEUCTBUM: KOHTPOJIUPYEMbIC
napaMeTphl, MOJIIep>KaHue YPOBHS BOJIBI B KOTJIE, KOHTPOJIb Pa0OThl MUTATEILHOU U
TOIUIMBHOW CHUCTEM, JAPYrue omnepanuu. TeXHuKa BBIBOJ KOTJIA W3 ACHUCTBUA MNPU
HOPMAJIbHBIX PEXHUMax padOThl, «MOKPOE» M «CyX0e» XpaHeHue. ABapHUiHbIC
peXUMBI pabOThl. YIYCK BOJBI: MPU3HAKHU, AEHCTBUE 0OCIYKUBAIOIIETO MEPCOHAIA.
[IprurHBl TOXApOB B Ta30X0Jax ABTOHOMHBIX WM YTWIW3AUMOHHBIX KOTJIOB H
JNEUCTBUSL MPU UX BO3HUKHOBEHUH. OCOOCHHOCTH OOCITY>KUBAHUS yTHUIM3AIIMOHHBIX
KOTJIOB. TexHuka 0€30MacHOCTH MPHU IKCIUTyaTaIlluu KOTJIOB.

4.3 Cooepoicanue nadopamopuvix paoom

Ne paznena

HaumeHnoBaHue j1a00paTOpHBIX padoT
(TeMbl) TUCHMTIITHHBI

5 kypc
Paszoen 1: KoreabHas ycranoBka cyaHa. [laponpousBoasimasi ycTaHOBKa
Tema 1.2 [TpuHIMNIATBHBIE CXEMBI BOJOTPYOHOTO MapoBOro KOTJIa U
YCTpoiCTBO M MPUHIIAIL yCTaHOBKH (2 waca) [1, 2, 6].

JEHCTBHUS BOJIOTPYOHOTO
MapoBOT0 KOTJIA U
YCTaHOBKH

12



Ne paznena

HanmenoBanue 1a00paTopHbIX padoT
(TeMbl) JUCHUILIHHBI

Pazoen 6 KoHCTPYKIIMH MAPOBBIX U BOAOTPEHHBIX KOTJIOB U X 3JIEMEHTOB. JKCITyaTalus

KOTJIOB

Tema 6.1 BonoTrpy6nbie cynoBsie kotisl (3 vaca) [1, 2, 6].

Tema 6.2 OrHeTpyOHBIC U OTHETPYOHO-BOJOTPYOHBIEC CY0BBIC KOTJIIBI (2
gaca) [1, 2, 6].

Tema 6.3 VY Tunu3anuoHHble 1 KOMOMHUPOBaHHbIE Cy10BbIe KOTibI (1 yac) [1,

2, 6].

4.4 Cooeporcanue npakmuuecKux 3aHAMUN

Ne pazngena

HanmeHoBaHMe NpPaKTHYECKUX PadoT
(TeMbl) JUCHUILIHHBI

5 Kypc

Pazoen 3: Tens1000MeH B KOTJIaxX

Tema 3.2 TerutooOMeH B
My4Ke mapooopa3yronmx
TpyO

Pa3zoen 6: KoHcTpyKUIMH MAPOBBIX M BOAOTPEHBIX KOTJI0B M UX 3JIEMEHTOB. JKCIJIyaTalUsl
KOTJIOB

[TocTpoeHre KOMIIOHOBOYHOTO YEpPTEKa KOHBEKTUBHOIO IyYKa W
COMYTCTBYIOIIME pacyeThl (pemienue 3aaad, 2 yaca) [5]

Tewma 6.5 Korenpnas
apMmarypa. Marepuaisl
KOTJIOB. DKCILTyaTalus
KOTJIOB

Dkcrutyaranus KOTJIoB (ceMHuHap, 2 vaca) [2,]

4.5 Kypcosasa paooma
He npenycmoTpen

4.6 Camocmoamenvnaa paboma. Konmpono camocmoamenvrnoii padoomot

B camocrtosaTensHyo paboTy CTyAeHTa BXOJUT IMOJATOTOBKA K JIEKIIMOHHBIM,
7a00paTOPHBIM M TPAKTUYECKUM 3aHATUSIM IyTEM HM3YyUYEHUS COOTBETCTBYIOIIETO
TEOPETUYECKOT0 MaTeEpHUaa.

KoHTpons camocToaTensHOM paboThl CTyACHTa OCYIIECTBISIETCS B XOJE
MIPAKTUYECKUX 3aHATHM, a TaKXke, IPU NPOBEICHUN UHAWBUIAYAIbHBIX U IPYIIIOBBIX
KOHCYJIbTaLUH.
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5 ®oH/ OLIEHOYHBIX MAaTEPHUAJIOB /IS POBEAECHNUS IPOMEKYTOUHON aTTecTAlNU
00y4aromuxcs no JMCUUININHE (MOIYJII0)

5.1 Ilepeuenv Komnemenyuii ¢ yKazanuem 3manoe ux Gopmuposanus ¢ npoyecce
0C6OCHUA 00PA306aMEIbHOU NPOZPAMMDBL 8 HACHIU OUCUUNTUHBL (MOOY14)

KonTposmpyemasi Jdranbl HaumeHoBaHue TeMbl HaumenoBanue
KOMIIeTeHI[UA ¢popmupoBanus (pa3zaesia) IMCUMILTHHBI OLIEHOYHOI0
KOMIIeTEeHI[U U (MoxyJis) cpeacTBa

I- opMupOBaHHe Paznen 1 KortenbHast ycraHoBKa

SHANTH cyana. [TaponpousBosias
i yCTaHOBKa
Pasznen 2 Cxxuranue >kxuaKux
dopmMupoBaHue
- TOIUTMB B CYJIOBBIX KOTJIaX
CII0CcOOHOCTEN
Pasznen 3 TemnooOMeH B KOTIIax
Pasnen 4 Boauslil pexxuMm U
P DK3aMeH
BOJOIOATOTOBKA
I1K-32 Pazgen 5 I'azonunamudeckue
II- Unrerpamus MPOIECCHl B KOTJIaX.
CIIOCOOHOCTEH Lupkysisius

Paznen 6 Koncrpykiuu napoBbIxX
Y BOJOTPEHHBIXKOTIIOB U MX
3JIEMEHTOB. DKCIUTyaTanus
KOTJIOB

5.2 Onucanue nokazameneii u Kpumepuee oueHuesanun Komnemelmuﬁ Ha
Pa3iudHblLX dmanax ux (Iiopmupoeauuﬂ, onucanue wKaji ouenuesanun

Haunmen
Indp JTansl
oBaHMe
koMmie- | ¢opmuposa- P IHoka3zaTenn Kpurepun Ixana
TeHIH HHSA HOLO OLICHUBAHMS OLICHUBAHMS OLICHUBAHUSA
u KOMIIeTeHIIUH
CpeacTBa
Wtoroselii 6asmt 2
(neynosnetBoputens | [lkana mopsiaka c
I- HO) COOTBETCTBYET pa"ramu: 2
dopmupoBaHue SK3aMeH KpUTEPUIO (neynoBiner-
3HaHUU . OLICHMBAHHUS dTana BOPUTEIBHO), 3
TK-32 1o Hroroseiit L(li)o MHPOBAHUS ( pOBJ‘IeTBO )’I/I
JUCIIAII- Oamt PMHP ya p
KOMITIETEHIIH «HE TEJbHO),
JIHE
1L OCBOCHY. 4(xoporo), 5
DopMHpOBaHHE Wrorossiii 6armn 3 (0TIMYHO).
CIIOCOBHOCTEI (ynoBieTBOpUTEIHH

14



0), 4(xoporio) uiu 5

(oTIIMYHO)
COOTBETCTBYET
KPUTEPHUIO
I11- OILICHMBaHUS 3Tara
WuTerpanus (hopmMupoBaHus
CIOCOOHOCTEH KOMITETCHITHH

«OCBOCH».

5.3 Tunoewvie konmpobHbIE 300AHUA UTU UHDBLIE MAMEPUATIbL, HEODX00UMbBLE 014
OUEHKU 3HAHUIl, YMeHuil u (Uiu) HAGLIKOS, XAPAKMEPUZYIOWUX IMAaAnbl
¢opmuposanua Komnemenuyuii € npoyecce O0C60€HUs  00pPA306amMeENbHOU
npozpammol

5.3.1 OTAII I — ®opmupoBaHNe 3HAHUH

[Ipumep BompocoB st POBEPKU (GOPMHUPOBAHUS 3HAHUIA:

— KJITacCU(UKAIMS B XapaKTEPUCTUKHA KOTIIOB;
— CYIIIHOCTh METOJIOB MPSIMOTO M OOPATHOTO TEIJIOBOIO OajaHca.

5.3230TAIl Il - ®opmupoBaHHe CIIOCOOHOCTEH
[Ipumep BompocoB [ij1st TPOBEPKH (GOPMUPOBAHUS CITOCOOHOCTE:

— CTJIA, IPUMEHSEMBIE ITPX TOCTPOUKE UM PEMOHTE KOTJIOB;
— MOHSTHSI HAKUIIM U 1IJIaMa, 3a7a4a 00pabOTKU KOTJIOBOW BO/bI, BTOPUYHASL HAKHUIIb.

5.3.3 OTAII Il — UaTerpauusi cnocodOHoCTEi
[Ipumep BOmpOCOB /Jisi TPOBEPKU MHTETPAIIMN CITIOCOOHOCTEH:

— COCTaB JIBIMOBBIX Ta30B KOTJa M €ro OTIWYHE JUIsI TEOPETHUECKOTO YCIOBHS
MIOJIHOTO CropaHus 0e3 n30bITKa BO3/IyXa;

— TIOJATOTOBKa 00pa3oBaHMs KOHYCHOW TUICHKH TOIUIMBA Ha BBIXOJE B (DOPCYHKaX
Pa3IMYHOTO CTIOCO0a PaCbUICHUS;

5.4 Memoouueckue mamepuansvl, onpeoeaaruiue npPoueoypvl OUEHUBAHUS
3HAHUIL, YMEHUIl, HABLIKOE U (Ulu) Onbima OeameabHOCmU, XapaKmepuyrnujux
Imanvl oOpMuUpoBanUs KomMnemeHyuil

5.4.1 MeTtoanka OLIEHKH dK3aMeHa

DK3aMeH MPOBOJUTCS MO OUJIeTaMm, yCTAHOBJIEHHBIM Kadeapoi, B TUCbMEHHOMN
UM yCTHOU (opMme, TIpU yCIOBUHU BBIMOJHEHUS] TpeOOBaHUN paboueil mporpamMMbl
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JUCIMILTAHBI TIOCTIE 3alUThI JTa0OpaTOPHBIX pabOT M KypcoBoil paboThl. Kaxapiii
ounmer  mpexycMarpuBaeT — Tpu  Bompoca.  Jns  TMONydYeHHs ~— OLEHKHU
«YIIOBJIETBOPUTEIBHO» CTYACHT JOJDKEH OTBETHTh HE MEHEE UeM Ha JiBa BOIIPOCa.
IIpn oTBeTE MEHEE YEM Ha JIBa BOIPOCA CTABUTCA OLICHKA «HEYJIOBIECTBOPUTEIBHOY.
OULEHKH «XOpOIIO» M «OTJIMYHO» BBICTABJISAIOTCS NPU YCIOBUM OTBETAa HAa BCE TpU
Bonpoca. IIpu 1mosiHOM OTBETE HA HUX U OTCYTCTBUM HETOYHOCTEW CTABUTCS OLICHKA
«oTiyHO». [Ipu HEMOJIHOM OTBETE MM HEKOTOPOH HETOYHOCTH OTBETA XOTS ObI 1O
OJIHOMY M3 BOIIPOCOB CTABUTCS OLIEHKA «XOPOILOY.

5.4.2 Meroauka 3aiuThl 1TaOOpaTOPHBIX padboT

[Tpu 3amuTe 1abopaTOPHBIX PabOT CTYIEHTY 3a7acTCs JBa TCOPETHUSCKUX U
OJINH MPAKTUYECKUI BOMPOC MO TeMe JabopaTopHOi paboThl. B ciiyuae oTBera Ha
BCE TOCTaBJICHHBIE BOMPOCHI, JlabopaTopHas paboTa cuuTaeTcs 3ammiieHHon. [Ipu
OTCYTCTBHM OTBETa XOTS Obl Ha OJWH M3 IMOCTaBJIECHHBIX BOMPOCOB JabopaTopHas
paboTa cUMTaeTCs HEe3alUIIICHHOM.

6 IlepeyeHb OCHOBHOM U JONMOJHUTEJIBHOH YUeOHOM JTUTEpPaTypbl, HEOOX0AUMOM
JJISI OCBOCHHUSI JTUCUHUIIJIMHBI (MOTYJIs)

a) OCHOBHaA yuedHan Jumepamypa

1 Cens, JI.LU. CynoBbie KOTeIbHBIE U MAPONPOU3BOAIINE YcTaHOBKH: Kype nekuuii
[OnekTpoHHBIN pecypc] : yueOHoe mocobue / JI.M. Cenb. — DNeKTpoH. JaH. —
BnaguBoctok : MI'Y um. amm. I'MM. HeBenbckoro, 2011. — 239 c¢. — Pexum
noctyna: https://e.lanbook.com/book/20158. — 3aru. ¢ skpana.

0) oonoanumenibHas Y4eoHas 1iumepamypa

2 Jenucenko H.M., KocteieB M.M. CygnoBsie koTenbHble ycTaHOBKu. —CIIO.:
«mmop», 2005.—286 c.

3 Xapun B.M. CynoBbie MallimHbl, yCTAHOBKHU, YCTPONUCTBA U CUCTEMBI. Y YCOHHK IS
BBICIITMX MOpCKUX yueOHbIx 3aBeaeHuit /O.H. 3unbko, b.I'. Jlexkun, B.T. [TuckioB.—
Opnecca: ®enunkc, 2010.—617 c.

7 MeToauveckue yKazaHus JJIA 00y4alOUIUXCH MO0 OCBOCHHMI0 JUCHMILIUHBI
(MoayJist)

4 Ilymaun B.II., EropoB I'.JI. BsizkocTh TOmIMBa M TeMmIeparypa €ro IMnoJorpena.

Metoauueckue ykazaHUs IO MPOBEACHUIO JIAOOPATOPHO-NIPAKTUYECKOW padbOThl.—
Hosocubupck: H'ABT, 2009.—24 c.
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5 [ymmun B. II. TemioBoil pacuer BOIOTPYOHOTO BCHOMOTAaTEIBHOTO IMApOBOTO
KoTia. MeToaudeckie YyKa3aHUsl IO BBIIIOJHEHHIO KypcOBOM  paOOTBL. —
Hosocubupck: CI'YBT, 2016. -38 c.

8 IlepeyeHb y4eOHO-METOAUYECKOT0 OOecredeHUsl JJIsl CaMOCTOATEIbHOM
patdoThl 00y4AOIIUXCS

6 XpsanueHkoB A.C. CynoBble BCIIOMOTATENIbHBIE U YTUJIU3AIMOHHBIE KOTIBI. —JI.:
Cynoctpoenue, 1988. —293 c.

9 Ilepeyens pecypcoB HMHPOPMALNMOHHO-TEIEKOMMYHUKANUOHHON CeTH
"UnrepHer" (masee - cerb ''HHTepHer'), He00XOAMMBIX JIsi OCBOEHHUS
AUCHHUIUIAHBI (MOTYJIs1)

7 CyioBbIE€ MapOBBIE KOTIIBI : MOPCKOE areHTCTBO TPAHCCEPBUC [ DIICKTPOHHBIN
pecypc]. — Pexxum nocryna: http://www.trans-
service.org/ru.php?section=info&page=s_s u&subpage=par_kot#nav , cBOOOAHBII. —
3ari. ¢ sKpaHa

10 Ilepeyenr HMHGPOPMAUMOHHBIX  TEXHOJIOTHI, WCHOJb3yeMbIX IMPH
OCYILIECTBJIECHNM 00pa30BaTeJIbHOIO Ipolecca Mo JAUCHUILVINHE (MOIYJII0),
BKJIKOYAsl TMepeYyeHb MNPOrpaMMHOr0 ofecmevyeHuss MW HHPOPMANMOHHBIX
CNIPABOYHBIX CUCTEM (IIPH HEOOXOAUMOCTH)

- Tlaker npuxiIagHbIX O(HUCHBIX MPOTrpamMM, BKIIOYAIOMIMN B €0 TEKCTOBBIM
mpoiieccop, cpeacTBa mpocMoTpa pdf-daitio u cpencTBa paboThl ¢ TpadUKO.

- Koncynsranmonno-npasosas cucrteMa «Koncynprant [Lirocy.

- DneKkTpoHHO-O0nbMoTeuHas cuctema «Jlanby» https://e.lanbook.com/.

11 Onucanue MaTepuaJIbHO-TEXHUYECKON  0a3bl, HeoOXoAUMOM s
OCYyILIeCTBJICHHSI 00Pa30BaTEIbLHOI0 MPoLecca Mo AUCHHUILINHE (MOYJII0)

HaumenoBanmne CMCIHATU3UPOBAHHBIX

N . Ilepeyenb 0OCHOBHOIO 000pYAOBAHMA
ayuTopuii, KaOUHETOB, JJabopaTopuii

JlaGopaTopHble yCTaHOBKH M YCTPOICTBA JIJIs
aHaJIN3a XapaKTePUCTHUK KUIKHX TOIIJIUB (TEIIOTHI
CropaHusl, BA3KOCTH, TEMIIEPATYpPbl BCIBIIIKH,
IJIOTHOCTH).

Xumunueckue razoananu3atopsl ['XI1-3 qs
OIPEJIETICHUS COCTaBa YXOASAIINX Ia30B.
ABTOMAaTH3UPOBAHHBIM BOJOTPENHBIN KOTJIOArperaT
KOAB-63.

VY4eOHble MIaKaThl M0 KOHCTPYKIIMH TJIaBHbIX,
BCIIOMOT'aTeJIbHBIX ABTOHOMHBIX YTHJIN3ALUOHHBIX U
KOMOMHHPOBAaHHBIX MAPOBBIX KOTJIOB, TOMOYHBIX
YCTPOMCTB U KOTEJILHON apMaTypsl.

[Tomerienue 1t 1a00paTOPHBIX 3aHATHHA
cTyaeHToB (YueOHOo-1ab0opaTopHbIit
Kopmyc, aya.008)
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HanmeHoBaHMe crielIUAIUM3MPOBAHHBIX
ayIMTOPHUii, KAOMHETOB, JJAadopaTOPHUii

Ilepeyenb 0CHOBHOTO 000pYAOBaAHMA

[Tomerenune st CaMOCTOSATENIBHOM
paboThI cTyIeHTOB (Y4eOHo-
nabopaTopHbIit Kopnyc, aya.307)

Pabouee MecTo, mepcoHaIbHBIN KOMIBIOTED C
BbIX0JI0M B MIHTEepHET

YyeOHast aytuTopusi 1711 TPOBEICHUS
3aHATUH JIEKIIMOHHOI'O THUIIA

Habop neMoHCTpainOHHOTO 000PYAOBaHUS U
yueOHO-HarIAAHbIX IOCOOUH, B TOM YHCIIe: JOCKa
yueOHas, MyJIbTUMEIUHHBIN TIPOEKTOP, IKpaH
MPOEKIIMOHHBIH.

VYuebHasg ayauTopust A IPOBEACHUS
IIPAaKTUYECKUX 3aHATUH.

Habop neMoHCTpainOHHOTO 000PYAOBaHUS U
yueOHO-HarIAHbIX IOCOOUH, B TOM YHCIIe: JOCKa
yueOHasi, MyJIbTUMEIUIHHBIN TPOEKTOP, IKpaH
MPOEKIIMOHHBIN.

VYueOHass ayauTopusi Uil KypCOBOTO
MIPOSKTUPOBAHUS (BBITIOJHEHUSI KYPCOBBIX
pabor)

KommnbrorepHoe 060pynoBanue ¢ HEOOXOIUMBIM
MPOrPaMMHBIM U METOJINYECKUM O0ECIIeUeHUEM.
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