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1 IlepeyeHb mNJaHMPYeMbIX Ppe3yJbTATOB OOY4YeHUS] MO JUCUHMILIMHE
(MO1yJ/110), COOTHECEHHBIX € MJIAHMPYEMBIMHU Pe3yJbTATAMH OCBOEHHSA
0o0pa3oBaTeJbHOI MPOrPaMMbI

1.1 Ilenu oucuyunaunot

Kypc «CynoBbie KOTENbHBIE M MAPOMPOU3BOJAIINE YCTAHOBKWY SIBJISIETCS
CIICIMAIIBHBIM, OJTHUM U3 0a30BbIX IIPU MOJATOTOBKE UHKEHEPOB.

[enn pmUCHUIUIMHBI — JaTh HEOOXOJAMMBbIE 3HAHUS MO YCTPOMCTBY,
Ha3HAYCHUIO, MPUHIMMY JEHCTBUS M AKCIUTyaTallMOHHBIM TOKa3aTeIsiM CYAOBBIX
MapOBBIX U BOJOTPEHHBIX KOTJIOB, MPOIECCaM TOPEHUS U TEIIOOOMEHa B KOTJIaX,
BOJHOMY PEXKHUMY U BOJOIOJATOTOBKE, Ta30JMHAMHUYECKUM IMpoleccam |
MUPKYJISLHUHA B KOTJIaX.

3ajaya JUCHUIUIMHBI — JaTh CTYICHTY HAaBBIKU TEIJIOBOTO pacueTa KOTJIOB.

1.2 Ilepeuens ghopmupyemvix KomnemeHyui

B pesynapraTte ocBoenus aucummuiiHbl b1.B.22 «CynoBele KOTENbHBIE U
NapONpPOU3BOSIINE YCTAaHOBKM» Yy OOYydYalomIerocs IOJDKHBI CHOPMHUPOBATHCS
CIeNyIOIME KOMIIETEHIMH, BBIPAXKEHHbIE KaK 4YacTb pe3yjibTaTa OCBOEHUS

oOpazoBaTtenbHOM MporpamMmsl (nanee — OIl):

1.2.1 ynuBepcanbubie komnereHuuu (YK):
Hucyuniuna ne gpopmupyem ynueepcanvhvie KOMnemeHyuu

1.2.2 O6menpodeccuonansubie komneteHmu (OI1K):
Hucyuniuna ne gpopmupyem obuenpogeccuoHaivbhbvle KOMnemeHyuu

1.2.3 IIpodeccuonanpusie komnerennnu (I1K):

Komnerenuus JTansl Ilepeyenb mIaHUpyemMbIX
dopmupoBanus pe3yJbTAaTOB 00yUYeHHUS 110
KOMIICTeHLIUU JMCLUILIMHE
MIudp Conep:xkanue [ I [ I |1V
IK-32 Cnocoben X | X X 3HaTh:
OCYINECTBIHTE Knaccupukanuo  CyIOBBIX  KOTIIOB,
TIOArOTOBKY, Ha3Ha4YeHHE KOTEJILHBIX
IKCIIYaTALMIO,
MapONPOU3BOIALIUX YCTAHOBOK
o0Hapy:KeHHe K A
HeHCHpaBHOCTeil " apkac kotria. Apmarypa u QOpCyHKH
Mepbl, HEOGXOIUMbIE CyJIOBBIX MapoBbIX KOTJIOB. Kopmyc
NPUYUHEHUSA Ymers:
MOBPeKAEHHI OcCymecTBIATh  BBHIOOP  DJIEMEHTOB
ciaeayromum KOTEJIbHBIX YCTAaHOBOK IS 3aME€HBI B
MeXaHu3IMaM n nporecce SKCILTyaTaluK CYIOB
cucremMam [ToATOTOBHUTE coobmIeHue 1o
yIpaBJIeHUsI: 1. KOTEIBHBIM
» yCTaHOBKaM

I'naBHBII ABUTaTENb U o .
CBSAHHBIE C©  HHM JlaBaTp pa3BepHYThII IPAMOTHBIN OTBET




BCIIOMOraTeJIbHbIC Ha IIOCTAaBJICHHBIC BOIIPOCHI,

MEXAHMIMBI; 2. Kacaromuecs KOTEJIbHBIX u
MapoBoii  koren HapONPOU3BOASAIIUX YCTAHOBOK
CBfA3aHHbIC C HUM

BCIoMorarteJIbHbI€

MEXaHU3MBI n BHaHeTB:

NapoBbie CHCTEMBbI; 3. HaBbikaMu BbIOOpa KOTJIOArPEraToB 110
BcnomorarensHbie 3a/IaHHBIM TPEOOBAHUAM

NEPBUYIHbIC

JABHTATEJIH u

CBfI3aHHbIe € HUMH
cucrembl; 4. [lpyrue
BCIIOMOraTteJibHble
MeXaHN3Mbl, BKJIOYas
CHCTEMBI OXJIAXKACHUS,
KOHIMLMOHMPOBAHM 5
BO31yXa U
BeHTHJIS M

2 MecTo AMCUMIIMHBI (MOYJIf1) B CTPYKTYpe 00pa3oBaTeibHOM
NMPOrpaMMbl

JucuuminHa (MOJIyJib) peajiu3yeTcsl B paMKax BAPUATUBHOM Y4acTH

(6a30Bo, BapUaTUBHOM WITH
(axyIpTaTHBHOI)

OCHOBHOM MPOQeCCHOHAIBHON 00pa30BaTEeNbHON MPOrPAMMBI.




3 O0beM aMCHUILVIMHBI (MOAYJsi) B 3aYeTHBIX €IUHMIAX (3.€) ¢ YKa3aHMeM KOJHYEeCTBA AaKaJeMHUYEeCKHX HJIHU
ACTPOHOMMYECKHMX YaCOB, BbI/IEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alouuxcs ¢ npenojasareseM (10 BUIAaAM y4eOHBIX
3aHSATHII) 1 HA CAMOCTOATEJIbHYIO Pa00Ty 00yYaAKOIINXCH

Hns 3a04HOMU (dhopmbl 00yUICHUS:
(OYHOM MJIM 33a0YHOMN)
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4 Coaepxanve IUCHUIUIMHBI (MOAYJsl), CTPYKTYPUPOBAHHOE MO0 TeMaM
(pa3gesiaM) ¢ yka3aHMeM OTBEIECHHOI0 HA HHMX KOJHYECTBA aKaJeMHYeCKHX
YacoB U BUAOB y4eOHBIX 3aHATHII

4.1 Pa3zoenvlt u memul oucyuniunvl (Mo0yisa) u mpyooemKocms no eudam y4eoHwvlx
3anamuil (6 aKkademuyeckux 4acax):

Pasjielibl ¥ TeMbI Buibl yueOHbIX 3aHATHH, BKJI0uYass CP
Ne JTUCIHHUITNHEI Jek J1ao IIp CP
(Moy.1s1) olsz3]lol3]lol3lo]l 3

5 Kypc
1 KorenpHas yctaHoBka cyaHa. [TaponpounsBosiias yCTaHOBKA
Haznauenwue
KOTEJIbHOM
YCTaHOBKH, 001ITHE
CBEIICHUSI. 1 4
Knaccudukanus u
XapaKTEPUCTUKH
KOTJIOB

1.1

U3 HUX, B
MHTEPaKTUBHOU
dhopme
YcerpoiicTBo u
NPUHIUN ASUCTBUS
BOJOTPYyOHOTO 2 4
MapoBOTro KOTJIA U
YCTaHOBKH
13 HUX, B
WHTEPaKTUBHOU
dbopme
[TaponpounsBopasue
YCTaHOBKH
1.3 W3 HUX, B
MHTEPaKTUBHOU
dhopme
2 Coxuranue *UJIKUX TOIUTMB B CYJIOBBIX KOTJIaX
XapakTepucTUKu 1 4
YKUJKUX TOTLIUB
2.1 W3 HUX, B
MHTEPaKTUBHOU
dhopme
MarepuanbHbIi
6anaHc nporecca 1 4
TOPEHHUSI

1.2

2.2
13 HUX, B

WHTEPaKTUBHOU

dbopme
23 TOHO'—IVHI)IG 1 4
YCTPOMCTBA U




Pa3genbl u TEMBI
JTUCIUIIINHBI

(MoxyJis)

Buabl yueOHbBIX 3aHATHII, BKJII0Yasa CP

Jek J1ao

IIp

CP

0131013

(0)

3

(0)

3

IIPOIECCHI

U3 HUX, B
MHTEPaKTUBHOU

dhopme

24

TertoBoii Oananc
KOTJIa

U3 HUX, B
WHTEPAKTUBHOMN

dhopme

TeriooOMeH B KOTiIax

3.1

OCHOBHBIE TTOHSTHSA
0 Tmporeccax
TemiooO0MeHa B
koTie. TemiooOMeH
B TOIIKE

U3 HUX, B
WHTEPAKTUBHOMN

dbopme

3.2

TennooOmeH B
my4Ke
apooOpa3yroIIuX
TpyO

U3 HUX, B
MHTEPaKTUBHOU

dhopme

33

Temmonepenaya B
MOBEPXHOCTAX
Harpena
YTHIN3ALHOHHBIX
KOTJIOB

U3 HUX, B
MHTEPaKTUBHOU

dhopme

BoHbll pexuM U BOJONIOATOTOBKA

4.1

IIokazatenu
KayeCTBa BOJBI.
JloxoTnoBas
00paboTka

U3 HUX, B
WHTEPaKTUBHOU

dbopme

4.2

Haxkune- n
1aMo00Opa3oBaHue.
BoaHebli pexxum

U3 HUX, B
WHTEPAKTUBHOMN

dbopme




Pa3genbl u TEMBI
JTUCHHUIIINHBI
(MoxyJis)

Buabl yueOHbBIX 3aHATHII, BKJII0Yasa CP

Jek J1a0 IIp CP

0131013101310 3

4.3

3arpsizHeHue napa u
METO/IbI TTOJTYYCHUS
YHCTOrO mapa

U3 HUX, B
MHTEPaKTUBHOU

dhopme

I"azoguHamMuueckue mpolecchl B koTiax. Hupkynsmus

5.1

Tazonuuamuueckne
MIPOIIECCHI B KOTJIaX

U3 HUX, B
MHTEPaKTUBHOU

dhopme

5.2

ITpouecc
€CTECTBEHHOM
LUPKYIALAHA B
KOTJIax

U3 HUX, B
MHTEPaKTUBHOU

dhopme

KoHcTpykiny napoBbIX U BOJOTPEMHBIX KOTIOB U UX 3JIEMEHTOB.

DKcrayaTamus KOTI0B

6.1

BopotpyOnsbie
CYZOBBIE KOTJIBI

3 4

U3 HHX, B
WHTEPAKTUBHOMN

dbopme

6.2

OruetpyOHbIE U
OTHETPYOHO-
BOJIOTPYOHBIE
CYJIOBbI€ KOTJIBI

U3 HUX, B
WHTEPaKTUBHOU

dbopme

6.3

YTunn3annoHHbIe U
KOMOMHHPOBaHHbBIE
CYIOBBIC KOTJIBI

U3 HUX, B
WHTEPAKTUBHOMN

dbopme

6.4

Boporpeiinbie
ABTOHOMHBIC U
YTUJIN3allUOHHbBIE
KOTJIbI U YCTAHOBKH.
TepMmoMacissHHBIE
KOTJIbI

W3 HUX, B
WHTEPAKTUBHOM




Pasesbl M TEMbI Buabl yueOHbIX 3aHATHIL, BKJI04Yass CP
Ne JTUCIUIIINHBI Jek JIab IIp CP
(Moztyst) ol3]Joj]J3lol3]o 3

dbopme

KorenpHas
apmarypa.
Marepuaibl KOTJIOB. 2 5
DKCIuTyaTanus
KOTJIOB

6.5

U3 HHX, B
WHTEPAKTUBHOMN
dhopme

NTOTI'O 10 6 4 102

4.2 Cooepotcanue pazoenoe u mem OuCUuUnIUHb
S kype

Pazoen 1 KorenbHasi ycTaHOBKa cyaHa. [IaponpousBoasimasi ycTaHOBKa

Tema 1.1 Ha3HayeHme KOTEeJIbHOM YCTAHOBKH, OOIIHE CBeJIEHUS.
Knaccudgukanus n xapakTepucTUKu KoTJ10B [1, 2, 6, 7]

Hcropuueckue cBEAEHUS 10 IPOMBIIUIEHHOMY MCIOJIb30BAaHUIO SHEPTHUH Mapa.
YCTpoWCTBO M NPUHIMI JEHCTBUS LWIMHAPUYECKOTO ra3oTpyOHOro 0O0OpOTHOIrO
(moTnaHackoro) komia. OOmME CBEICHHS O BCIIOMOTaTEIbHBIX KOTEIbHBIX
YCTAaHOBKAaxX, CYJOBble TOTPEOUTENM TMapa U Tropsyed BOAbL. YIPOILECHHAS
npuHIMNUanbHas cxema BojorpeiiHot KVY. Knaccudukanuss napoBbIX KOTIOB IO
HA3HAYEHUIO, HCTOYHHUKY TEIUIOTHI, TIJaBHOMY KOHCTPYKTMBHOMY IIPU3HAKY,
JIBUKEHUIO BOABI M MApoOBOJsSHON cMmecH. OCHOBHBIE XAapaKTEPUCTUKH IMAPOBBIX U
BOJOTPENUHBIX KOTJIOB.

Tema 1.2 YcrpoiicTBO M NPUHIMI JeiiCTBHSI BOJOTPYOHOr0 MNAapoOBOro
KOTJIA M YCTAaHOBKM [1, 2, 6, 7]

PaccmoTpenue cxembl BOAOTPYOHOrOo HapoBOrO0 KOTJIA, IPOU3BOISIIETO
NEPETrPeThIi Iap € HKOHOMAM3pOM U BO3IyXOIOJOIPEBATEIEM COBMECTHO C
O0CITyKMBAIOUIUMH €ro cuctemMamu. PaccMoTpeHHe (QYHKIIMOHAIBHOW CXEMbl
KOTEJIbHOM yCTaHOBKM C AaBTOHOMHBIM KOTJIOM [UIsl TEIUIOCHAOXEHUS U
YTUIU3alMOHHBIM KOTJIOM JJISl 3JEKTPOCHAOKEHUS C OCHOBHBIMU IAPOBBIMU H
BOJSIHBIMH TPYOOITPOBOIAMHU.

Temal.3 [IaponpousBoasimue yCTaHOBKH [3]

[IpuHIMn AEHCTBUS HUCMAPUTENBHBIX YCTAHOBOK («IPSI3HBIX» KOHIEHCAaTOB U
BOJIOOIIPECHUTEIbHBIX ). YceTponcTBO arperara YTUJIA3ALMOHHON
BOJIOOIIPECHUTENILHON YCTAHOBKH, OCOOEHHOCTH SKCILTyaTalluu yCTAHOBKHU.



Pazoen 2 Cixxuranue ;KUAKUX TOIJIMB B CYI0BBIX KOTJIaX

Tema 2.1 XapakTepucTHKHU )KUJAKUX TOIJIuB [1, 2, 4, 6]

DneMeHTapHbId COCTaB TOIUIMBA MO paboyell W roprouei macce. Beicmas u
HU3IIAs TEIJIOTa CrOpaHus TOIUIMBA M METOJbI UX ompenencHus. Buabl KOTEeIbHbBIX
TOIUIMB. XapaKTEPUCTUKU JKUJIKUX TOIUIMB (BSI3KOCTb, IUIOTHOCTb, TEMIIEpATypa
3aCTBIBAHMS, TeMHeparypa BCObILKK). [IoHATHS, MPpUOOPBI U1 METOBI ONpPEAEICHUS.
[Toorpes TsKenoro TOIIMBA CYA0BOM KOTEIBHONW YCTAHOBKU.

Tema 2.2 MaTepuajibHblil 0aaHc npouecca ropenus [1, 2, 6]

Peakunn TOpeHHsT TOpPIOUMX D3JIEMEHTOB TOIUIMBA. [e€OopeThdeckoe U
NEHUCTBUTEIBLHOE KOJUYECTBO BO3/yXa, HEOOXOAMMOE MJIA CHKUTAHHS TOIUIMBA.
Onpenenenue  kodpduimenta  u30bITKA  BO3AyXa € HCIOJb30BAaHUEM
razoananu3atopoB. OOBEM NPOAYKTOB cropanus. Jluarpamma <«dHTanbIUs
IPOJYKTOB CTOpPaHUs — TEMIIEPATypay.

Tema 2.3 TonouHble ycTpoiicTBa u nmpoueccsl [1, 2, 6]

[Tponecc akTuBanuu U €ro pe3ynbTaThl. Cxema KA [ENHON pa3BEeTBICHHOMN
peakuuu ropeHus Bogopona. Ilonstue TomodyHOro ycrpoucrBa. ArperaTupOBaHHbBIE
TonouHble ycTpoiicTBa. Kiaccudukanus ¢opecynok. KoncTpykiuu (opcyHOK.
Opranuzanust TONOYHOTrO IpolLecca.

Tema 2.4 TensoBoii 0ananc kotiaa [1, 2, 6]

VYpaBHeHue TemIoBOro OajaHca B a0OCOJIOTHOM U OTHOCUTEIILHOM BHJIE.
[logBenennas teruiora. Ilorepu TEMIOTH ¢ yXOASIMIMMH Tra3amMu, OT XMMHYECKOM
HEIOJIHOTHI CTOPaHUsI U B OKPYXKAIOLIYI0 CPEAy M HMX 3aBUCUMOCTb OT HArpy3KH.
Onpenenenne  KIIZI mapoBoro u  BojorpeiHoro komioB. OmpenesieHue
KodhdUIeHTa MCHOIB30BaHUS TEIUIOTHI BBIMYCKHBIX Ta30B B YTUIM3AIIMOHHBIX
KOTJIaXx.

Pazoen 3 Term1000MeH B KOTJIaX

Tema 3.1 OcHOBHBbIe NOHATHA O MpoLeccax TemI000MeHa B KOTJIe.
Temnooomen B Tonke [1, 2, 6]

JlydeBocnipuHUMAIOIME U KOHBEKTUBHBIE MOBEPXHOCTU Harpea. CymmapHas
TEIJI0Ta, MOJIYUYE€HHAs BOJION yepe3 3Th noBepxHocTH. OcinabieHue ayda CaXucThIMU
YaCTUIIAMU U TPEXaTOMHBIMH Tra3amu. [lOHSTHE TOJMIMHBI H3JIy4alollero CIIOosl.
TemnoBoe HampsKEHUE TOMOYHOTO 00beMa U pa3Mepbl TOMKU. TerioBas MOIIHOCTh
JYYEBOCTIPUHUMAIOIINX  TOBEPXHOCTEM. ODHTambnuss B  aauabaTHOM  TOTKe.
Omnpenenenue 6e3pa3MepHOil TeMIepaTypbl Ha BbIXxoje U3 Tonku. [loHsTue crenenu
SKpaHUPOBAHUS TOIKH.

Tema 3.2 Temoo0MeH B myuke nmapoodpasywomux Tpyo [1, 2, 6]

Onpenenenue yucia Tpyo B psay. JKuBoe cedeHue jis Mpoxoja Ta3oB.
CpenHsii CKOpOCTh Tra3oB B Iyuyke. TemuioBas MOUIHOCTh KOHBEKTHUBHBIX
NOBEPXHOCTEH. ODHTaNbIMA Ta30B Ha BbIxoAe U3 nydka. [loBepxHOCTh HarpeBa
MPUTOMOYHOTO Ty4ka. Yucio psaoB TpyO. ['padmku 3aBHCUMOCTH XapaKTEPUCTHUK
BOJOTPYOHOTO BCLIOMOTATEJIbHOTO KOTJa OT Harpy3KHu.
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Tema 3.3 Temnomepenaya B NOBEPXHOCTSIX HArpeBa YTHJIHM3ALNMOHHBIX
KOTJIOB [1, 2, 6]

Pacuetnbiii pexkum. OCOOEHHOCTHM TEIUIOBOIO pacueTra YTHIM3AUOHHBIX
KOTJIOB CUCTEM OOBIYHOM YTUIIU3AIUU.

Pazoen 4 BoaHblil pe:kUM M BOAOIOATOTOBKA

Tema 4.1 [loka3aTenn kadecTBa Boabl. JlokoTiioBast o0padorka [1, 2, 6]

OcHOBHBIE MOHBI COJIU B Boje. JKEeCTKOCTh M CoJIeHOCTh BOJbIL. IllenodHoe,
dochaTHOe M HUTpaTHOE uucio. TpeboBaHMs K TUTaTENbHOW Boje. OuMcTKa OT
HedTrenpoaykToB. CHMXKEHHE OOIIeH KECTKOCTU. XHUMHYecKass W TepMudecKas
neaspanus. Y CTpOMCTBO Jea’spaTopa.

Tema 4.2 Hakumne- u nuiamoo0pasoBanue. Boanbiii pexxum [1, 2, 6]

CnabopacTBOpUMbBIE COCAMHEHHUS B KOTJIOBOW BOJIE M MX BBHIMAJCHHUE B BUJC
HAKUMK WIK TJiaMa. BBoawMpie XuMuueckuwe peareHThl. DocdaTHO-HUTPATHBIN
pexuM 00paboTku. BepxHsis u HUKHSS MPOTyBKa.

Tema 4.3 3arpsizHeHHe Iapa ¥ MeTObI NOJIy4YeHUsI YUCTOro napa [1, 2, 6]

Harpy3ska 3epkana ucnapenus. Mexanu3m yHOca MapoM BJIard. 3aBUCUMOCTh
BJIAKHOCTM Tlapa OT BBICOTHI IMApPOBOTO MPOCTPAHCTBA W HArpy3Kd KOTIIA.
BHyTpuKOIUIEKTOpHBIE cenapalliOHHbIE YCTPOMCTBA.

Pazoen 5 I'azoguHaMu4deckue npoueccobl B kKotiaax. Hlupkyasinus

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

ComnpoTuBiieHHE BO3QYIIHO-Ta30BOT0 TPAKTa M CaMOTAra. XapaKTEpPUCTUKA
BO3JIYLIHO- Ta30BOr0 TpakTa. PacueTHble mapameTpsl BEHTWISTOpa. PerynupoBanue
noJa4y BO3ayXa.

Tema 5.2 IIpouecc ecTecTBeHHOI MUPKYJISIIIMUA B KoTJax [1, 2, 6]

OCHOBBI TEOpUHM €CTECTBEHHOM WUPKYISAUMU. HaaeKHOCTh €CTEeCTBEHHOM
UUPKYJISLIHH.

Pazoden 6 KoHcTpyKIIMU TAPOBBIX U BOJOTPEHBIXKOTJIOB U UX 3JIEMEHTOB.
JKCILIyaTaAlUA KOTJIOB

Tema 6.1 BogorpyOnbie cygoBbie KOTJIOM [1, 2, 6]

['maBHBIE KOTJIIBI C  MApONEPErPEBATEIIEM, PACHOJIOKEHHBIM  MEXIY
KOHBEKTHUBHBIMHU MyYKaMU U 32 KOHBEKTUBHBIM IyukoM, a Takxke ['TIK ¢ moaHocThIo
SKpaHUPOBAHHOM TOMKON. BcrmomMorarenbHbIe KOTIIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMHU
MOBEPXHOCTSIMU HarpeBa, 0e3 maporeperpeBaresis U ¢ maporeperpeBaTesieM.

Tema 6.2 OrHeTpyOHbIC M OTHETPYOHO-BOJOTPYOHBIE CyI0BbIe KOTJBI [1,
2, 6]

OrHeTpyOHBIM TOPH30HTAILHBIH OOOPOTHBIM M BEPTHUKAJIbHBIC KOTIIBIL.
OrueTpyOHO-BOIOTPYOHBIE KOTIIBI C Pa3IUIHBIM UCIIOJTHCHUEM ITYYKOB.
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Tema 6.3 YTuau3zanuoHHble 1 KOMOMHUPOBaHHbIE CyI0BbIe KOTJbI [1, 2,
6]

YTWIN3alMOHHBIE KOTJIBI C €CTECTBEHHOM LUPKYJALUEH. Y THUIA3alHUOHHBIE
BOJOTPYOHBIE KOTJIbI OOBIYHON YTUIIM3AlMU C OPUHYIAUTEIBHOM HUPKYJIAIHUEH C
IWIMHAPUYECKOH (OpMOM KOXKyXa M MOAKIOYEHHWE K HUM cemapartopa napa.
VYerpoiictBo cenapatopoB mapa. Kotibl ¢ 1iyOOKOM yTUIM3anued TEIIOTHI.
[IpuHnMnuanbHas cxeMa U OOIMI BHUJ KOTJIa MWIMHAPUYECKONW KOMIIOHOBKH C
naporneperpeBarenieM. KoMOMHMpOBaHHbIE  BEPTUKAJIBbHBIM  OTHETPYOHBIA U
OTHETPYOHO-BOIOTPYOHBIN KOTIBI. KoTen uncuneparop.

Tema 6.4 BogorpeiiHble aBTOHOMHbIE W YTWIH3AIUMOHHBIE KOTJbI H
ycTaHoBKH. TepmomMacisiHHbIe KOTJbI [1, 2, 6]

ABTOHOMHBI BOJIOTPEUHBIN ra3oTpyOHbIi 000pPOTHBI KOTEJ.
Y Tunn3anroHHble BOJOTPEHHBIE Ta30TPyOHbIE KOTJIBI C BHEIIHUM W BHYTPEHHUM
o0BogHBIM KaHamoMm. CocTaB W TPUHIUI PaOOThI BOJOTPEHHON KOTEIHHOM
yctaHoBkd. OreHKka # 00JacTh MPUMEHEHUS OPraHUYECKOTO TEeIJIOHOCHUTEIIS.
TepMoMacsTHHBIN aBTOHOMHBIN KOTEJI.

Tema 6.5 Koreabnas apmarypa. Marepuajbl KOTJI0B. JKCILIyaTalUs
KOTJIOB [1, 2, 6]

Haznauenue w©  yCTpOHCTBO  CTONOPHOrO  KJIamaHa, BOJIOyKa3aTes,
MUATATEIBHOrO KJIAlaHa, TJIABHOTO M UMITYJIbCHOTO MPEIOXPAHUTEIbHBIX KIJIAMAHOB.
Pacnonoxenue apmaTypbl mapoBoro kotia. TpeGoBaHMs K CTaJsIM, UCIIOJIH3YEMbIM B
KOTJIaX, U IpUMEHsAeMbIe cTaId. OTHEYIIOPHBIE U TETUIOU30JISIIIUOHHBIE MATEPUAJIBI.

[TocnenoBaTenpbHOCTh ONEPAIIMN HPH MOATOTOBKE CY/IOBBIX MAPOBBIX KOTJIOB K
neicTBuo. BBog B neiicTBUE M TeXHHMKa O€30MacHOCTHU MPU PACTONKE U MOIAbEME
napa. TexHuka 0OCITy)XMBaHHUS TAPOBBIX KOTJIOB B JEHCTBUU: KOHTPOJIUPYEMbBIC
napameTpsbl, MOJJICpKAaHUE YPOBHS BOJBI B KOTJIC, KOHTPOJIb PaOOTHI MUTATEILHON U
TOIUIMBHOM CHUCTEM, JPyrue oOIepanuu. TeXHHKa BBIBOJ KOTJIA U3 JEUCTBUS IpHU
HOPMAJILHBIX PpEXUMax pabOThl, «MOKpPOE» H «CyX0e» XpaHCHHE. ABapHilHbIC
pEeXUMBI padOTHl. YIYCK BOJABL: IPU3HAKH, JAEUCTBUE OOCITYKHUBAIOIIETO NEPCOHANA.
[IprurHBl MOXKApOB B Ta30X0Jax AaBTOHOMHBIX M YTWIH3AMOHHBIX KOTJIIOB H
JNEUCTBUSL TPU UX BO3HUKHOBEHUHU. OCOOCHHOCTH OOCITY>KUBAHUS yTUIN3AIIMOHHBIX
KOTJI0B. TexHuka 0€30MacHOCTH MPU IKCILTyaTalluh KOTJIOB.

4.3 Cooepotcanue nadopamopuvix padom

Ne paznena

T — HanmenoBaHue 1a00paTOPHBIX padoT

5 kypc
Pazoen 1: KoreabHnasi ycranoBka cyana. [laponpousBoasiias ycTaHOBKa
Tema 1.2 [IpuHIMNIHaTBHBIE CXEMBI BOJOTPYOHOTO MapoBOTo KOTJIA U
VY CTpoNUCTBO M MPUHIUIT ycTaHoBKH (2 ydaca) [1, 2, 6].

JEHCTBUS BOIOTPYOHOTO
MapoBOT0 KOTJIA U
YCTaHOBKH
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Ne paznena

R — HanmenoBanue 1a00paToOpHbIX padoT

Pazoen 6 KoHCTpYKUIMH NapPOBBIX U BOAOIPEHHBIX KOTJIOB U X 3JIEMEHTOB. JKCILTyaTaIUs

KOTJIOB
Tema 6.1 BonotpyOusie cynoBsie koTisl (3 waca) [1, 2, 6].
OrHeTpyOHBIE U OTHETPYOHO-BOJIOTPYOHBIC CYA0BBIC KOTJIBI (2
Tema 6.2
gaca) [1, 2, 6].
Tema 6.3 YTunuzanuoHHbele 1 KOMOMHUPOBaHHbBIE CyJ0BbIE KOTIHI (1 yac) [1,

2, 6].

4.4 Cooeporcanue npaxmuyeckux 3aHamuil

Ne paznena

(TeMbI) MCIILTHHB HaumeHnoBaHue MNPaAKTUIECCKUX paﬁoT

5 Kypc

Pazoen 3: Tenj1000MeH B KOTJIaX

Tema 3.2 TermooOMeH B
My4Ke TapooOpa3yrommx
TpyO

Pazoen 6: KoHCTpYKIIMY MAPOBBIX M BOJOTPEiiHBIX KOTJIOB M UX JIEMEHTOB. JKCILIyaTalusi
KOTJIOB

[TocTpoeHre KOMIIOHOBOYHOI'O YepTEeKa KOHBEKTUBHOTO ITyYKa M
COMYTCTBYIOIIME pacyeThl (pemenne 3aaad, 2 yaca) [5]

Tema 6.5 KorenpHas
apmarypa. MaTtepuanbl
KOTJIOB. DKCIUTyaTaIus
KOTJIOB

DKcrtyaranus KOTJIOB (ceMHuHap, 2 vaca) [2,]

4.5 Kypcosas paboma
He npenycmorpen

4.6 Camocmoamenvnasa paboma. Konmpons camocmoamenvnoii padomot

B camocrosiTenbHy0 paboTy CTyJIE€HTa BXOAMUT IMOJTOTOBKA K JIEKIIMOHHBIM,
7a00paTOPHBIM M TMPAKTUYECKUM 3aHATUSIM MYTEM M3YyYEHHUS COOTBETCTBYIOIIETO
TEOPETUYECKOTO MaTepuaa.

KoHTponb camocToATensHON paboThl CTyJEHTa OCYIIECTBIAECTCS B XOJI€
NPaKTUYECKUX 3aHATUI, a TakyKe, IPHU MPOBEICHUN UHANBUIYATbHBIX U TPYIIIOBBIX
KOHCYJIbTaLIUH.

13



S ®oHa OLEHOYHBIX MATEPHUAJIOB JJI NIPOBEICHUs POMEKYTOYHOU aTTECTALUU
o0yyaromuxcst o AUCHUIIHHE (MOAYJIIO)

5.1 Ilepeuenv Komnemenyuii ¢ yKazanuem I3manoe ux Gopmuposanus ¢ npoyecce
0C80CHUA 00PA308aMENbHOIL NPOZPAMMDBL 8 HACMU OUCUUNIUHBL (MOOYJI51)

Kontpoaupyemast 3Tanbl HanmeHnoBaHmne TeMbl HaunmenoBanmne
KOMIIETeHII U (¢popmupoBanus (pa3aesia) AMCUMIIMHBI OLICHOYHOI'0
KOMIIETeHII U (MmonxyJis) cpeacrsa
I- ®opmuposanne | Pasnen 1 Korenbhas ycranoska
SHAHMI cynHa. [laponpounsBoasias
0 yCTaHOBKa
Pasznen 2 Cxxuranme >KHIKUX
dopmMupoBaHUe
" TOTUIMB B CYJIOBBIX KOTJIax
crnocoOHoOCTEH
Pasznen 3 TemnooOMeH B KOTIIax
Pasnen 4 Boanblii pexxum u
8 A p DK3aMeH
BOJONOATOTOBKA
T1IK-32 Paznen 5 I"'azognmamMmueckue
II- Urerpauus MPOIECCHl B KOTJIaX.
CIIOCOOHOCTEH Luprkyssius
Paznen 6 KoHcTpyKIuu napoBbIx
Y BOJOTPEHHBIXKOTIIOB U MX
3JIEMEHTOB. DKCIUTyaTaluus
KOTJIOB

5.2 Onucanue nokazameneii u Kpumepuee oueHuesanun Komnemelmuﬁ Ha
pasiuuHblx omanax ux (])opmupoeanuﬂ, Onucanue uilKal OueHUBaHuA

Haumen
Indpp Jransl
OBaHHUe
Komiie- | ¢opmupona- — IToxka3arenn Kpurepun HIkana
TeHIHU HUSA HOTO OlLlEHUBAHMS OlLlEHUBAHMS OlLlEHUBAHMS
" KOMIIEeTeHIIUH
cpeacTBa
Urorossiii 6amt 2
(HEeyAOBIETBOPHUTEIND [llkana mopsiIKa ¢
I- HO) COOTBETCTBYET paHraM: 2
dopmupoBaHue KpHUTCpHIO (HeyHOoBIET-
3HAHUU Ix3ameH OLCHUBAHMA STala BOPUTENHHO), 3
T11K-32 1o HToroserii (I)OpMI/IpOBaHI/I}I ’
AUCIHAII- Gan KOMIICTCHIIUH «HE (yaopaeTBOpH-
e 1 TEJBHO),
W OCBoﬁHg- 3 4(xopor1o), 5
TOTOBBIN OaLT (OTIHUHO).
- (YZIOBIETBOPUTENBH
DopMupoBaHHe 0), 4(xopor1o) umm 5
crocoOHOCTEH (oTmH1HO)
COOTBETCTBYET
KPUTEPHUIO
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OIICHUBAHUS dTaIla
dhopMHUpoBaHHS
KOMIICTEHIIUU
«OCBOEHY.

I11-
WNurerpauus
croco0HocTeH

5.3 Tunoevie konmpoavHble 3a0aHUA UTU UHbBIE MAMEPUATbL, HEOOX00UMble 014
OUeHKU 3HAHUll, YMeHUil u (U1U) HAGLIKOB, XAPAKMEPUYIOWUX IHMANbL
gopmuposanun KomnemeHuuii 6 Hpoyecce O0C60CHUA 00pPA306AMETbHOU
npozpammol

5.3.1 OTAII 1 — ®opmupoBaHue 3HAHUI

[Tpumep BompocoB asisi mpoBepku GOPMUPOBAHUS 3HAHUI:

— KJaccu(uKamusa U XapakTepUCTUKU KOTJIOB;
— CYIIHOCTb METOJIOB MPSMOT0 M 0OPAaTHOT'O TEILIOBOTO OajlaHca.

532 0TAIl Il - dopmupoBanue cnocoOHOCTEMH
[Ipumep BompocoB jist IPOBEPKU (POPMHUPOBAHUS CITOCOOHOCTEM:

— CTJIA, IPUMEHSEMBIE ITPX TOCTPOUKE UM PEMOHTE KOTJIOB;
— MOHATHUS HAKUIH U 1IJIaMa, 3a7ja4a 00paO0OTKU KOTIOBOM BOJIbI, BTOPUYHAS HAKHUIIb.

5.3.3 OTAII III — MaTerpanusi cnocodHoOCTE
[Tpumep BONpPOCOB ISl MPOBEPKHU MHTETPALIUU CIIOCOOHOCTEH:

— COCTaB JbIMOBBIX Ta30B KOTJa W €ro OTIWYHUE I TEOPETUYECKOrO YCIOBUS
MOJIHOTO CropaHus 6e3 n30bITKa BO3/1yXa;

— TOJrOoTOBKa 00pa3oBaHMsI KOHYCHOM TUIEHKH TOIUIMBA Ha BBIXOJE€ B (DOpPCYHKaX
Pa3IUYHOTO CTI0C00a PaCIbUICHNUS,

5.4 Memoouueckue mamepuanvt, onpeoenawuiue npoueoypvl OUCHUBAHU
3HAHUIl, yMeHUil, HABbIKOE U (U1u) OnbImMma O0eAmeabHOCHU, XaAPAKMEPUIYIOUUX
Imansvl hopmuposanus KomnemeHyuii

5.4.1 MeTtoanka OLIEHKH dK3aMeHa

DK3aMeH MPOBOJUTCS M0 OmieTaM, YCTaHOBIEHHBIM Kadeapoi, B TUChbMEHHOMN
WIN YCTHOUM (opme, MpH yCIOBUM BBIOJTHEHHUS TpeOOBaHUI pabouyell MporpamMMbl
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JTUCITUTUTMHBI TIOCIIE 3alIUTHI Ja0OpaTOPHBIX PaboT W KypcoBoul paboThl. Kaxkmwrii
Oowirer  mpemycMaTpuBaeT  Tpu  Bompoca.  Jlms  TOMydeHHMsT  OIEHKH
«YIOBJICTBOPUTEIHHO» CTYJCHT MOJDKEH OTBETHUTh HE MEHEE YeM Ha J[Ba BOIpOCaA.
IIpu oTBeTe MEHEe YeM Ha JIBa BOMPOCA CTABUTCS OICHKA «HEYIOBICTBOPUTEIHHOY.
OIIeHKN «XOpOIII0» M «OTJIWYHO» BBICTABISIOTCS MPU yCIOBUHM OTBETAa HA BCE TPH
Bonpoca. IIpu mosTHOM OTBETE HAa HUX M OTCYTCTBHHM HETOYHOCTEH CTaBHTCS OIICHKA
«OTAU4HO». [Ipy HEMOJIHOM OTBETE MM HEKOTOPOW HETOYHOCTH OTBETA XOTS OBI 10
OJTHOMY U3 BOIIPOCOB CTaBUTCS OIICHKA «XOPOIIIOY.

5.4.2 Meroauka 3aiuThl 1JaOOpaTOPHBIX padoT

[Ipu 3ammre 1a0OpaTOPHBIX PAaObOT CTYJEHTY 3a/aeTcsi JABa TEOPETHUECKUX U
OJIUH TIPAKTUYECKUN BOMPOC MO TeMe J1abopatopHoil paboTel. B cimydae orBeTa Ha
BCE TOCTaBJICHHBIC BOIPOCHI, JJabopaTtopHas paboTa cuuTaeTcs 3ammuineHHon. [Ipu
OTCYTCTBUM OTBETa XOTS Obl HAa OAWH W3 TIOCTABIICHHBIX BOMPOCOB JIAOOpaTOpHAS
paboTa cuMTaeTCsl He3alUIIICHHOM.

6 IlepeyeHb OCHOBHOM U JONMOJHUTEJIBHOH YU4eOHOM JTUTEpPaTypPbl, HCOOX0AUMOH
JJISL OCBOCHHUS JUCUMILJIMHBI (MOYJIS)

a) OCHOB8HAA yYeOHaa 1umepamypa

1 Cens, JI.LU. CynoBble KOTEIbHBIE U TAPONPOU3BOAIINE YcTaHOBKH: Kype nekuumii
[DnekTpoHHBI pecypc] : yueOHoe mocobue / JLU. Cenb. — DNeKTpoH. NaH. —
BmaguBoctoxk : MI'Y um. amm. I''M. Hesembckoro, 2011. — 239 c¢. — Pexum
noctyma: https://e.lanbook.com/book/20158. — 3arun. ¢ skpana.

0) OononnumenvHan yueoOHaa 1umepamypa

2 JHenucenko H.M., KoctemeB M.M. Cypnoseie kotenbHble ycTaHOBKH. —CII0.:
«3nmop», 2005.—286 c.

3 Xapun B.M. CynoBble MalinHbl, yCTAHOBKHU, YCTPONUCTBA U CUCTEMBI. YUYEOHUK IS
BBICIIMX MOpPCKUX yueOHbIX 3aBeaeHuit /O.H. 3unbko, b.I'. Jlexun, B.T. [luckioB.—
Onecca: ®enunkc, 2010.—617 c.

7 MeToauyeckue yKazaHusl AJIs1 00y4aloUIUXCS MO0 OCBOEHHMIO JUCHMILIUHBI
(MoxyJin)

4 Ilymaun B.II., EropoB I'.JI. BsizkocTh TOIIMBA M TEMIIEpaTypa €ro mojaorpena.

Meroanueckne ykazaHus IO MPOBEACHHUIO JaOOPaTOPHO-MPAKTHYECKON pPaOOThL.—
Hosocubupck: HI'ABT, 2009.—24 c.
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5 ymmua B. II. TemmoBoit pacueT BOAOTPYOHOTO BCIIOMOTATEIHLHOTO MapOBOTO
KoTina. Mertonuueckue yKazaHusi 1O BBIIOJIHEHUIO KypCcOBOM palOOThl. —
Hosocubupck: CI'YBT, 2016. 38 c.

8 IlepeyeHb y4eOHO-METOAUYECKOTO OOeCmeYeHHUs] IJIS CAMOCTOATEIbLHOU
padoThI 00y4aKOIIMXCS

6 XpsmnueHkoB A.C. CynoBble BCIIOMOTaTelIbHbIE U YTUJIM3aLMOHHbIE KOTIbL. —JI.:
Cynoctpoenue, 1988. —293 c.

9 Ilepeyenr pecypcoB HMHGPOPMALMOHHO-TEJIEKOMMYHUKANUOHHON CeTH
"UnrepHer" (nasee - cerb '"'HHTepHeT'"), HE00XOAUMBIX /JIsi OCBOEHUS
AMCHUIIHHBI (MOTYJIs1)

7 CynoBbl€ MapoBble KOTIIbI : MOpCKOE areHTCTBO TPAHCCEPBUC [ DNEKTPOHHBII
pecypc]. — Pexxum nocryna: http://www.trans-
service.org/ru.php?section=info&page=s_s u&subpage=par_kot#nav , cBoOOOTHBINA. —
3ari. ¢ sKpaHa

10 Ilepeyenr HMHPOPMAUMOHHBIX  TEXHOJIOTHH, MCHOJb3yeMbIX IIPH
OCyLIeCTBJICHMH 00pa30BaTeJIbHOI0 MpoLecca Mo JAUCHUILVINHE (MOAYJII0),
BKJIIOYAasl INepedYeHb MNPOrpaMMHOro odecnevyeHusi W MHGOPMAIHMOHHBIX
CIIPABOYHBIX CHCTEM (IIPH HEOOXOAUMOCTH)

- Tlaker npukiIagHbIX O(HUCHBIX MpOrpamMM, BKIIOYAIOMIMN B ce0s TEKCTOBBIM
mpoiieccop, cpeacTBa mpocMmotpa pdf-paitioB u cpencrTa paboThl ¢ TpadUKO.

- Koncynbrannmonno-npasoBas cucteMa « Koncynprant [mrocy.

- DnekTpoHHO-O0nbIMoTeuHas cucrema «Jlauby https://e.lanbook.com/.

11 Onucanue MaTepuajJbLHO-TEXHU4YECKOH 0a3bl, HeoOXOAUMOH s
OCYyLIeCTBJICHHSI 00Pa30BaTEJILHOI0 NPOUECcCa MO JUCUHHUILIMHE (MOYJII0)

HaunmeHnoBaHmue CICIUATU3UPOBAHHBIX

N . IlepeyeHb OCHOBHOIO 000PY10BAHMS
ayJIUTOPHUIl, KAOMHETOB, J1a00paTOpPHii

JlaGopaTopHbIe YCTaHOBKH M yCTPOHCTBA IS
aHaJlM3a XapaKTePUCTHUK KUJIKUX TOTUTUB (TEIIOTHI
CropaHusi, BA3KOCTH, TEMIIEPATYPhI BCIBIIIKH,
IJIOTHOCTH).

Xumnueckue razoananuzatopsl ['XI1-3 nms
OINpEIEICHUS COCTaBa YXOSIINX I'a30B.
ABTOMAaTH3UPOBAHHBIA BOJOTPENHBIN KOTJIOArperaT
KOAB-63.

VY4eOHble MIaKaThl 10 KOHCTPYKIMHU IJIaBHBIX,
BCIIOMOTaTeJIbHBIX ABTOHOMHBIX YTUJIU3ALMOHHBIX U
KOMOWHHUPOBAHHBIX APOBBIX KOTJIOB, TOMTOYHBIX
YCTPOWCTB M KOTEJIbHOW apMaTyphbl.

[Tomernienue 1t 1a00PATOPHBIX 3aHATHIHA
cTy1eHTOB (YueOHOo-1a00paTopHbIil
kopiyc, aya.008)
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HaHMEHOBaHI/Ie Cﬂelll/[aJIl/I?.l/lpOBaHHblx
AYAUTOPHI, KAOHUHETOB, J1A00pPATOPUIi

IlepeyeHb 0CHOBHOTO 060pPYA0BAHUS

IToMmereHue st caMOCTOSTEIbHOM
paboThI CTYIeHTOB (Y4eOHo-
nabopaTopHbIH Kopmyc, aya.307)

PaGouee mecTo, mepcoHaNbHBIN KOMITBIOTED C
BBIXOAOM B IHTEpHET

VYyeOHas aytuTopHsl 17151 TPOBEICHUS
3aHATHH JIEKIIMOHHOI'O THIIA

Habop nemMoHCTpanmoHHOTO 000pyA0BaHUS U
y4eOHO-HaIIAJHBIX TOCOOUH, B TOM YHCIIe: JOCKa
y4eOHast, MyJIbTUMEAUHHBINA TPOEKTOP, IKpaH
MPOEKITUOHHBIH.

VuebHasg ayauTopusl JAJs IPOBEACHUS
IIPAaKTUYECKUX 3aHIATUM.

Habop neMoHCTparimoHHOTO 000y IOBAHUS U
y4eOHO-HATJISIIHBIX TOCOOMi, B TOM YHUCJIE: T0CKa
yueOHas, MyJIbTUMEIUHHBIN IPOEKTOP, IKpaH
MPOEKIIUOHHBIN.

YdeOHass ayamTopusi Ui KypCOBOTO
IIPOEKTUPOBAHMS (BBIIIOJHEHUS KYPCOBBIX
pabor)

KommbrorepHoe 060pyoBaHme ¢ HEOOXOIUMBIM
MPOrPaMMHBIM U METOJIMYECKUM O0ECTICUCHUEM.
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