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1 IlepeyeHb IUIAHMPYEMbBIX Pe3yJbTATOB OOY4YeHHS] MO IMCHUIIMHE
(MOIyJ/II0), COOTHECEHHBIX € NMJIAHMPYEMBbIMH Pe3yJbTATAMH OCBOEHHSA
00pa3oBaTe/IbHOI MPOTrPAMMBI

1.1 Ilenu oucuuniunoi

Kypc «CynoBbie KOTEIbHBIE W MAPONPOU3BOIAIINE YCTAHOBKW) SIBIISIETCA
CIeIUAJIbHBIM, OJTHUM U3 0a30BBIX MPH MOJATOTOBKE HHKEHEPOB.

[lenn pucCIUIUIMHBI — JaTh HEOOXOAUMBIE 3HAHUA IO YCTPOWCTRY,
Ha3HAYEHUIO, MPUHIIUIY JEHUCTBUS M SKCIUTyaTallMOHHBIM MOKAa3aTeIsIM CYAOBBIX
MapoOBbIX M BOJOTPEHHBIX KOTJIOB, MpOlieccaM TOPEHHUs U TEII0OOMeHa B KOTJax,
BOJHOMY pPEXUMY M BOJOMOJTOTOBKE, Ta30JAMHAMUYECKUM Mpoleccam U
HUPKYJSILUYA B KOTJIaX.

3agava TUCHUIUIMHBI — 1aTh CTYJEHTY HAaBBIKU TEIIJIOBOTO pacyeTa KOTJIOB.

1.2 Ilepeuenv ghopmupyemvix komnemeHuui

B pesynbrate ocBoenuss gucuuiuiiHbl b1.B.22 «CynoBble KOTENbHBIE U
MapONPOU3BOSIINE YCTAHOBKM» Y OOYYalOIIETOCs JOJKHBI CHOPMUPOBATHCS
CIEAYIOIINE KOMIIETCHIIMU, BBIPAXKEHHBIE KaK YacTh pe3yJibTaTa OCBOCHUS

oOpazoBarenbHOI nporpammsl (nanee — OI1):

1.2.1 yauBepcanpubie kommereHmn (YK):
Hucyunnuna ne gpopmupyem ynugepcaibHoie KOMREMeHYul

1.2.2 O6menpodeccronansubie komneTeHuu (OI1K):
Hucyunnuna ne gpopmupyem obwenpogheccuonanvrvie KomnemeHyuu

1.2.3 Ilpodeccuonansubie komneteHmu (11K):

Komnerenuus Jransl Iepeyens mIaHUPyeMbIX
(opmupoBanus pe3yJ1bTaToB 00y4eHMs 110
KOMIIeTeHIHH AUCHHIIHHE
Mudgp Conep:xanue Lo v
MK-32 CnocobeH X | X X 3HaTh:
OCYMIECTB.ISTE Knaccudukanuro  CcymoBBIX  KOTJIOB,
TOAr0TOBKY, Ha3HA4YCHUEC KOTCIBbHBIX "
DHCILTYATAIULIO, MapONPOU3BO/AIINX YCTAHOBOK
obuapyzkenue . Kapxkac xotma. Apmatypa u HOpCyHKH
HEUCIIPABHOCTCH )/
Mepbl, HEOBXOMHMbIe CYIOBBIX MapoBbIX KoOTJIOB. Kopmyc
MU TIPEI0TBPAILEHHUSsT KOTJIa, HUPKYJISIUS BOJBI B KOTIIE
NPpUYMHEHUS Ymern:
NOBpekKAEHHI OcymiecTBiATh  BBIOOpP  DIIEMEHTOB
cieayromum KOTEJIbHBIX YCTAaHOBOK IS 3aMEHBI B
MexaHuIMam " mporecce AKCIUTyaTaIuH CYy/IOB
cncremam [ToArOTOBHUTH cooOrieHwe o
yIpaBJIeHHA: 1.

KOTCJIbHBIM YCTaHOBKaM

I'maBHBIN ABUraTEdAb M o o
JlaBaTh pa3BEepHYTHII IPAMOTHBIN OTBET

CBSAA3AHHBIC C HUM




BCIIOMOraTeJIbHbIC Ha ITIOCTAaBJICHHBIC BOIIPOCHI,

MEXaHU3MBI; 2. Kacaroluecs KOTEJIbHBIX u
Iapopoii  koten [apONPOU3BOISIINX YCTAHOBOK
CBSI3aHHBIC C HUM

BCIIoMoOrarteJibHbIe .

MeXaHH3MbI " Baaners:

MapoBbie CHCTEMBI; 3. HaBbikamu BbIOOpa KOTJIOArperaTos 1Mo
BcenomoraTesibHbIE 3aJlaHHBIM TPEOOBAHUSM

nepBUYHLbIC

ABHUTIaTeJIn H

CBfI3aHHbIE € HHMHU
cucrembl; 4. Jlpyrue
BCIIOMOraTejbHbIe
MEeXaHM3Mbl, BKJIIOYas
CHCTeMBbI OXJIAJK/IeHMS],
KOHIULIHOHUPOBAHU S
BO31yXa u
BEHTHJISIIIUU

2  MecTo TUCHUIJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTeIbHOM
NPOrpamMmabl

JucturinHa (MOJIyJb) peaiu3yeTcsl B paMKax BapUATUBHOMN 4acTH

(6a30B0ii, BApUATUBHO I
(axyIbTaTHBHOM)

OCHOBHOM MPO(eCcCHOHAIBHON 00pa30BaTeIbHON NPOrpaMMBbl.




3 O0beM AUCHUIIMHBI (MOXYJIsI) B 3a4eTHBIX €IUHUIAX (3.€) ¢ YyKa3aHMeM KOJMYECTBA aKaJAeMHYeCKUX HJIH
ACTPOHOMHUYECKHX YACOB, BbIJI€JIEHHBIX HA KOHTAKTHYIO pa0oTy 00yuyaluuxcs ¢ npenojaasaresieM (1o BUIaM y4eOHbIX
3aHATHH) ¥ HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4ar0uXCs

s 3a0YHOMN dbopmMbI O0yUCHMUS:
(OUHOM MM 3a09HOIT)
Bcero gacos Kypc 5
DopMBbI KOHTPOJISI 5 TOM ToTe Bcero 3.e P
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4 Coapepxanue JUCHMIVIMHBI (MOAYJIsi), CTPYKTYPMPOBAaHHOE II0 TeMaM
(pa3aennamM) ¢ yka3aHueM OTBeJI€HHOI0 HA HHUX KOJUYECTBA AKAJeMHUYECKHX
4acoB M BUJ0B Y4eOHbIX 3aHATHI

4.1 Pazoenvl u memsvl Oucyunaunsl (Mooy/isn) u mpyooemKkocms o 6UOAM y4eOHbIX
3aHaAmMuUIl (6 aKademuuecKux 4acax):

Pasaenl 1 TEMBI Buabl yueOHbIX 3aHsTHIA, BKRJI0Yass CP
Ne JUCHMIINHBI Jlek Jlab 11 CP
(mMozy.st) oj]3]o]3]Jo]3]oO 3

S Kypc
1 KorenbHas ycranoBka cyana. [laponpousBojsiias ycTaHOBKa
Haznauenme
KOTEJILHOM
YCTaHOBKH, 001ITHE
CBECHUSL. 1 4
Knaccudukamnus n
XapaKTePUCTUKH
KOTJIOB

11

U3 HUX, B
WHTEPAaKTUBHOU
hopme
YcerpoicTBO M
MPUHIINIT JEHCTBUS
BOJIOTPYOHOTO 2 4
IIapoOBOT0 KOTJIA U
YCTaHOBKH
U3 HUX, B
WHTEPaKTUBHOU
dbopme
[TaponpounsBoasume
YCTaHOBKH
1.3 W3 HHX, B
WHTEPaKTUBHOU
dhopme
2 Coxuranue ®HuJIKUX TOIJIUB B CYJIOBBIX KOTJIaX
XapakTepUCTUKH 1 4
KHUJIKMX TOTLJINB
2.1 W3 HHX, B
WHTEPaKTUBHOU
dbopme
MarepuasibHbIi
OanaHc mporecca 1 4
TOPEHUS

1.2

2.2
13 HUX, B

WHTEPaKTUBHOU
dbopme

23 Tonounsie
" | ycTpolicTBa 1




Pa3gennbl 1 TeMBI
JTUCIHHUIIINHEI

(MoayJisn)

Buabl yueOHBIX 3aHATHH, BKaIouyass CP

Jek JIao

11

CP

O] 3]10]3

[0)

3

[0)

3

HPOLIECCHI

U3 HUX, B
UHTEPAaKTUBHOU

hopme

2.4

TertoBoii 0ananc
KOTJIa

U3 HUX, B
WHTEPAKTUBHOMN

dbopme

TennooOMeH B KOTIax

3.1

OCHOBHBIE TTOHATHUS
0 Imporeccax
TEeII000MEHA B
kotie. Termrooomen
B TOIIKE

W3 HUX, B
WHTEPAKTUBHOU

dbopme

3.2

TennooOmeH B
my4Ke
napooOpa3yrmux
TpyO

U3 HUX, B
WHTEPaKTUBHOU

dhopme

3.3

Termonepenaya B
MOBEPXHOCTAX
HarpeBa
YTHIIM3aLAOHHBIX
KOTJIOB

U3 HUX, B
WHTEPaKTUBHOU

dhopme

BonHblil pexuM 1 BOJONOATOTOBKA

4.1

ITokazaTenu
KayecTBa BOJBI.
JlokoTnoBas
00paboTka

U3 HUX, B
WHTEPaKTUBHOU

dbopme

4.2

Haxkurne- n
IU1aMo00pa3oBaHUE.
Bonsblii pexxum

U3 HUX, B
UHTEPaKTUBHOU

dhopme




Pa3gennbl 1 TeMBI
JTUCIHHUIIINHEI

(MoayJisn)

Buabl yueOHBIX 3aHATHH, BKaIouyass CP

Jek JIao

11

CP

O] 3]10]3

[0)

3

[0)

4.3

3arpsi3HeHue napa u
METO/IbI TIOTYYCHHUS
YUCTOTO mapa

U3 HUX, B
UHTEPAaKTUBHOU

hopme

["a3oqmHamMuyeckue npoi

eccol B Komax. [upkyn

SIAS

5.1

["azopuHamuueckue
IIPOLIECCHI B KOTJIAX

U3 HUX, B
WHTEPaKTUBHOU

hopme

5.2

ITpouecc
€CTECTBEHHOM
HUPKYJSIIIUU B
KOTJIax

U3 HUX, B
WHTEPAKTUBHOU

hopme

KoHcTpykiiny mapoBbIX U BOJOTPEMHBIX KOTJIOB U UX 3JIEMEHTOB.

9KCHJ’IyaTaI_[I/I$I KOTJIOB

6.1

Bonorpy6Hsie
CYJIOBBIE€ KOTJIBI

3

U3 HUX, B
UHTEPaKTUBHOU

hopme

6.2

OruetrpyOHBbIE U
OTHETPYOHO-
BOJIOTPYOHBIE
CYZOBBI€ KOTJIBI

U3 HUX, B
WHTEPaKTUBHOU

dhopme

6.3

YTuanzalumoHHble U
KOMOMHHPOBaHHBIC
CyJIOBBI€ KOTJIBI

U3 HUX, B
UHTEPaKTUBHOU

hopme

6.4

Bonorpelinsie
ABTOHOMHBIE U
YTUJIN3aLOHHbIE
KOTJIBI M YCTAHOBKH.
TepMmomacissHHbIE
KOTJIBI

U3 HUX, B
WHTEPaKTUBHOU




Pasaenl 1 TEMbI Buabl yueOHbIX 3aHsTHH, BKJIO4Yass CP

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

dbopme

KorenpHas
apmarypa.
Marepuanbl KOTJIOB. 2 5
DKCIuTyaTanus
KOTJIOB

6.5

U3 HUX, B
WHTEPAKTUBHOMN
dbopme

UTOT'O 10 6 4 102

4.2 Cooepoicanue pazoenos u mem OUCUUNIUHDL
S kypc

Pazoen 1 KoreabHasi ycTaHOBKa cyAHa. [laponpousBoasiiasi ycTaHOBKA

Tema 1.1 Ha3HauyeHWe KOTEJIbLHOM YCTAHOBKH, OOIIME CBeJdEHHUS.
Kaaccupukanus u xapakTepucTHKA KOTJI0B [1, 2, 6, 7]

Hcropuyeckue cBeIeHHs IO TPOMBIIIJIEHHOMY MCIIOJIb30BaHUIO YHEPTUU Tapa.
YCTpoWCTBO M TPHUHIUMN JEHCTBUS IUIMHAPUYECKOTO Ta30TpyOHOro 0O0OpOTHOTrO
(motnanackoro) kotia. OOmMe CBEACHHS O BCIOMOTATENbHBIX KOTEJIbHBIX
YCTAaHOBKAX, CYyJOBbIE TIOTpEOMTENM TmMapa W TOpsued BOJBL.  YTPOIICHHAs
npuHIUMNUaibHas cxema Bojorpernoit KY. Knaccudukamusi mapoBbIX KOTIIOB IO
Ha3HAYEHUIO, WCTOYHUKY TEIUIOTHI, TJABHOMY KOHCTPYKTUBHOMY IIPU3HAKY,
JBIDKCHUIO BOJABI UM MapoBOJSHOM cMech. OCHOBHBIE XapaKTEPUCTUKU MApOBBIX U
BOJIOTPEMHBIX KOTJIOB.

Tema 1.2 YcrpoiicTBO M NPHHUMII ACHCTBUS BOAOTPYOHOr0 mapoBOro
KOTJIa ¥ YCTaHOBKH [1, 2, 6, 7]

PaccmoTpeHne cxemMbl BOJOTPYOHOTO TMApOBOr0  KOTJIA, MPOU3BOMASIIETO
MEePErpeThlii Map ¢ DJKOHOMAaW3pOM M BO3AYXOIMOAOTPEBATEIEM COBMECTHO C
OoOCTY’>KHUBAIOIIUMU €ro cucTeMamu. PaccMoTpeHne (YHKIIMOHAIBLHON CXEMBI
KOTEJTbHOW yCTAaHOBKA C AaBTOHOMHBIM KOTJIOM JiJIi  TEIUIOCHAOXKEHUS W
VTWIM3AIMOHHBIM KOTJIOM IS DJICKTPOCHA0KEHUS C OCHOBHBIMU TapOBBIMU H
BOJISTHBIMU TPYOOIIPOBOIAMH.

Temal.3 IlaponpousBoasimme ycTaHoBKH [3]

[IpuHUMO ACHCTBUSI UCTIAPUTEIBHBIX YCTAHOBOK (TPSI3HBIX» KOHJICHCATOB U
BOJIOOTIPECHUTEIIBHBIX ). YcTporcTBo arperara YTWIN3AMOHHOU
BOJIOOTIPECHUTEIHLHON YCTAaHOBKH, OCOOCHHOCTH IKCIUTyaTallMi YCTAHOBKH.



Pazoen 2 Cxxuranue ;KMJKNUX TOIUIMB B CYA0BbIX KOTJIAX

Tema 2.1 XapakTepHCTHKH KUAKHX TOILIUB [1, 2, 4, 6]

DnemMeHTapHbId COCTaB TOIUIMBA MO pabodeil u roproueit macce. Bricmias u
HU3IIas TEIUIOTa CrOpaHus TOIUIMBA M METObl UX ONpPEAEIICHUS. BUIbl KOTEIBbHBIX
TOIUTMB. XapaKTePUCTUKU >KUJIKUX TOIUIUB (BSI3KOCTh, IUIOTHOCTh, TEMIIEpaTypa
3aCTBIBaHMSI, TEMIIEpaTypa BCHBIMKH). [loHATHS, MPUOOPHI M METOIBI OTMPEICICHUS.
ITonorpes TsKENOro TOIIMBa CyTI0BOM KOTEJIBHOW YCTAHOBKH.

Tema 2.2 MaTepuaJibHBIi 6ajaHc mMponecca ropenns [1, 2, 6]

Peakuuu TOpEHUS TOPIOYHUX DJIEMEHTOB TOIUIMBA. TEOPETHYECKOE U
JEHCTBUTELHOE KOJUYECTBO BO3/IyXa, HEOOXOAMMOE I CHKUTAHWS TOTUIMBA.
Onpenenenne  koddduimenta  u30bITKA  BO3AyXa  C  HUCIOJIB30BAaHUEM
razoaHanu3atopoB. OO0BEM NOpOAYKTOB cropanus. JluarpamMmma <«QHTaIbIUS
MPOAYKTOB CTOPAHHS — TEMIIEPATYPaAy.

Tema 2.3 TonouHble ycTpoiicTBa U npouecchi [1, 2, 6]

[Iponecc akTHBaMU U €0 pe3ysbTaThl. CXeMa LHKJIA [ENHON pa3BeTBICHHOMN
peakuuu ropeHus Boaopoja. IloHsTHe TOMOYHOro ycTpoWcTBa. ArperaTupOoBaHHbIC
TonouHble yctpoiictBa. Kiaccudukanusa dopcynok. Koucerpykiuu ¢opcyHOK.
Opranu3zaiusi TONOYHOTO MpoIiecca.

Tema 2.4 TemnoBoii 6aianc kota [1, 2, 6]

VYpaBHeHue TemIoBOro OanaHca B aOCOJIOTHOM U OTHOCUTEIILHOM BHJIE.
ITonBenennas Termorta. I[loTrepu TEMIOTH C YXOASUIMMU Tra3aMu, OT XUMHYECKOU
HETIOJTHOTHI CTOPAaHMS U B OKPYXKAIOUIYI0 CPEAy M HMX 3aBUCHMOCTh OT HArpy3KH.
Omnpenenenne KIIZI mapoBoro um  BogorperHoro KoTioB. OnpeneneHue
KO3 dULIMeHTAa HCIOIB30BaHUS TEIUIOTHl BBIMYCKHBIX Ta30B B YTWJIU3AIMOHHBIX
KOTJIax.

Pazoen 3 Tern1000MeH B KOTJIAX

Tema 3.1 OcHOBHbIe NOHATHA O IpoLeccax TemI000MeHa B KOTJIe.
Tennooomen B Tonke [1, 2, 6]

JlyueBocmipyHUMAIOIIIME U KOHBEKTHBHBIC TOBEPXHOCTH HarpeBa. CymmapHas
TEIJIOTa, MOJyYeHHas: BOJION yepe3 3TH moBepxHOCTH. OcnabieHne ayda CaKuCThIMU
JacTUIIAMU W TPEXaTOMHBIMH Ta3aMu. [IOHSATHE TONIIMHBI W3JIYYArOMIEro CIIOS.
TemnoBoe HanpsHKEHWE TOMMOYHOTO 00bEMa M pa3Mephbl TONKH. TeruioBasi MOITHOCTh
JY4EeBOCIIPUHUMAIOIINX  TIOBEPXHOCTCH. OHTambpnus B  aanabaTHOH  TOIIKE.
Omnpenenenre 6e3pa3MepHON TeMIepaTypbl Ha BeIXOje U3 TONKH. [loHATHE cTeneHn
DKpaHUPOBAHUS TOIIKH.

Tema 3.2 Termio00MeH B my4ke napoodpasymouux Tpyo [1, 2, 6]

Omnpenenenve uymcna TpyO B psgy. JKuBoe ceueHWe 11 MPOXOAa Ta3oB.
Cpennsis  CKOPOCTh Ta30B B Iy4yke. TeruioBas MOIIHOCTh KOHBEKTHBHBIX
MOBEPXHOCTEH. DHTANBIIAS Ta30B Ha BBIXOJE W3 Myuyka. [[OBEpXHOCTh HarpeBa
MPUTONOYHOTO Tyuka. Yucno psgoB TpyO. ['padmku 3aBUCMMOCTH XapaKTEPUCTHUK
BOJIOTPYOHOTO BCIIOMOTATEILHOTO KOTJIA OT HATPY3KHU.

10



Tema 3.3 Temiomepenadya B MOBEPXHOCTAX HArpeBa YTHIHM3ANHOHHBIX
KOTJIOB [1, 2, 6]

Pacuernbiii pexxum. OCOOCHHOCTH TEIIOBOI'O pacueTa YTHIHM3AIHOHHBIX
KOTJIOB CUCTEM OOBIYHON YTHUIIM3ALINH.

Pazoen 4 Boaublii pe:kuM M BOJIONIOATOTOBKA

Tema 4.1 IToka3aTean kayecTBa Boabl. JlokoT/I0Basi 06padoTka [1, 2, 6]

OcHoBHBIE HMOHBI oI B Boje. JKecTKocTh M COJeHOCTh BoAawl. Illemounoe,
dbochaTrHoe W HHUTpaTHOE UYMCIO. TpeboBaHUS K TUTaTEIbHOW Boje. OYmMCTKa OT
HedrenpoaykroB. CHUXKEHUE OOIMIEH >KECTKOCTH. XHMHYECKass W TEepMUUYECKas
neaspanusi. Y CTpOUCTBO Aea’paropa.

Tema 4.2 Hakune- n niamooopa3oBanue. Boanblii pesxknm [1, 2, 6]

CnabopacTBOpUMbIE COCAMHEHHS B KOTJIOBOM BOJE U WX BBHINAJCHUE B BUJE
HaKUNM WK TuiamMa. BBoaumble xuMuueckue peareHThl. DocdaTHO-HUTPATHBIM
pexuM o0paboTku. BepxHsis U HUKHSSA POTyBKa.

Tema 4.3 3arpsi3HeHue apa W MeTOAbI NOJYyYeHHUsI YUCTOro napa [1, 2, 6]

Harpyska 3epkana ucnapenusi. MexaHu3M yHoOca MapoM BIIard. 3aBUCHMOCTh
BJI&JKHOCTH Tlapa OT BBICOTHI MAPOBOTO MPOCTPAHCTBA W HArpy3Kd KOTJA.
BHyTpuKoIIEKTOpHBIE CeapallMOHHbIE YCTPOICTBA.

Pazoen 5 I'azopunamMmuyeckue npoueccbl B Kotaax. Hupkyasinus

Tema 5.1 I'a3oquHaMHu4YecKUe Mpouecchl B KoTJax [1, 2, 6]

ConpoTuBlieHHE BO3IYIIHO-TA30BOTO TpPaKTa U CaMOTAra. XapaKTepucCTUKa
BO3JIYIIHO- TA30BOr0 TpakTa. PacueTHele mapameTpbl BEHTHIATOpa. PerynupoBaHue
M0/Ia4M BO3/IyXa.

Tema 5.2 IIpomecc ecTecTBeHHO# HUPKYJISIMA B KoTJjax [1, 2, 6]

OCHOBBI TEOpUM €CTECTBEHHOM WUPKYJISIIUUA. HaaeKHOCTh €eCTEeCTBEHHOM
UAPKYJISIITIH.

Pa3zoen 6 KoHCcTpyKUMHU NapoOBBIX U BOAOTPEHHBIXKOTJIOB M UX 3JIECMEHTOB.
IKCIIyaTAlUs KOTJIOB

Tema 6.1 BonoTpyoHblie cynoBbie KoTJioM [1, 2, 6]

['1aBHpIE  KOTIBI C  IApONEPETrpEeBATENEM,  PACIIOJOKEHHBIM  MEXIY
KOHBEKTUBHBIMH ITyYKaMH U 32 KOHBEKTHUBHBIM ITydkoM, a Takxke ['TIK ¢ mosHocThIO
HKpaHUPOBAHHOU TONMKOM. BecroMorarenbHbie KOTIIBI 0€3 XBOCTOBBIX M C XBOCTOBBIMU
MOBEPXHOCTSIMU Harpena, 0e3 maponeperpeBaTeis U ¢ maponeperpeBarenem.

Tema 6.2 Ornerpy0HbIe U OrHETPYOHO-BOJIOTPYOHBIE Cy10BbIe KOTJIbI [1,
2, 6]

OraeTpyOHBI TOPU3OHTANIBHBIM OOOPOTHBIN W  BEPTUKAIBHBIE KOTJIBL.
OruerpyOHO-BOAOTPYOHBIE KOTJIBI C Pa3IMYHbIM HCIIOJTHEHUEM ITyYKOB.
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Tema 6.3 YTHiIM3annoHHbIe H KOMOMHMPOBAHHbIE CYA0BbIe KOTJIBI [1, 2,
6]

VYTunu3aiuoHHble KOTJIBI C €CTECTBEHHOM MUPKYJSIIUEH. Y THIN3AaIlMOHHBIC
BOJOTPYOHBIE KOTJIBI OOBIYHON YTWUIM3AIMA C TNPUHYJIUTEIBHOM HUPKYJSALIHEH C
MUIUHIpUYECKOM (QopMol KoXXKyXa M TMOJKIIYEHHE K HHUM cemaparopa Iapa.
VYerpoiictBo cenapatopoB mapa. KoTibl ¢ TiiyOOKOM yTUIM3alUMeld TEIIOTHI.
[IpuHnMnuanpbHas cxemMa W OOHMI BUJ KOTJA IUIMHIAPUYECKOW KOMIIOHOBKH C
naporneperpeBarenieM. KoMOMHUpOBaHHBIE  BEPTUKAJIBHBI  OTHETPYOHBIM |
OTHETPYOHO-BOOTPYOHBIH KOTBlI. KoTen nacuneparop.

Tema 6.4 Bopgorpeiinble aBTOHOMHBbIE M YTWIH3ALUMOHHBbIE KOTJbI H
ycraHoBKH. TepmMomacasiHHbIe KOTJbI [1, 2, 6]

ABTOHOMHBIN BOJOTPEHHBIN ra3oTpyOHBIii 000pOTHBIN KOTEII.
Y TunuzanuoHHble BOJAOTPEHHbIE Ta30TPYyOHBIE KOTJIBI ¢ BHEITHUM M BHYTPEHHUM
00BomHBIM KaHaioM. CocCTaB M TPHUHIUI PpadOThl BOAOTPEHHON KOTEIHHOM
yctaHOBKH. OrleHka W 00JacTh NPUMEHEHHS OPraHUYECKOro TEIUIOHOCHUTEJIS.
TepmoMacsIHHbIA ABTOHOMHBIA KOTEJI.

Tema 6.5 Koreabnass apmarypa. Martepuajbl KOTJIOB. JKCILIyaTalus
KOTJIOB [1, 2, 6]

Ha3znauenme w©  yCTpOMCTBO  CTONOPHOrO  KJIamaHa, BOJIOYyKA3aTes,
MMUTATEIBLHOTO KJIAlaHa, TJIABHOTO M UMITYJIbCHOTO NMPEAOXPAHUTEIbHBIX KIIAMAHOB.
Pacnonoxenue apmaTyphl apoBOro Kotia. TpeboBaHUs K CTaIsIM, UCIIOIb3YEMbBIM B
KOTJIaX, U MPUMEHsIeMbI€ CTaau. OTHEYIOPHBIEC U TEMIOU30JISIIUOHHBIE MATEPUAIIBI.

[TocnenoBaTenbHOCTH ONEpalid MPU MOATOTOBKE CYJOBBIX MAPOBBIX KOTIIOB K
nerictBuio. BBoa B Je€iCTBHE M TeXHUKAa OE30MACHOCTH MPHU PACTONKE U MOIbEME
napa. TexHuka OOCTY)XMBaHHMS TAPOBBIX KOTJIIOB B JICMCTBUM: KOHTPOJUPYEMBIE
rapaMeTphl, MOJIIep)KaHue YPOBHS BOJBI B KOTJIE, KOHTPOJIb Pa0OThI MMUTATEIILHOU 1
TOIUIMBHOM CHUCTEM, JpPyrue orepanuu. TeXHUuKa BbIBOJ KOTJIAa U3 ACHUCTBUS NPHU
HOPMaJbHBIX PEXKHMax padOTBl, «MOKPOE» H «CyX0e» XpaHeHue. ABapuiHBIC
PEXKUMBI paObOTHl. YITYCK BOJBI: IPU3HAKH, ACHCTBUE 0OCITYKHMBAIOIIETO MEPCOHATIA.
IIpyunHBI TOXXKApOB B Ta30X0JaX AaBTOHOMHBIX M YTWUJIM3ALMOHHBIX KOTJIOB H
JNEHUCTBUS TPH WX BO3HUKHOBEHHH. OCOOCHHOCTH OOCITY)KUBAHUS yTHIM3AIIMOHHBIX
KOTJIOB. TexHrKa 0€30MaCHOCTH MPHU IKCIUTyaTalluu KOTJIOB.

4.3 Cooepoicanue nadopamopHusvix paoom

Ne paznena

HaumeHnoBaHue j1a00paTOpPHBIX padoT
(TeMbl) TUCUMIIIIMHBI

S kypc
Paszoen 1: KoreabHas ycranoBKa cyaHa. [laponpousBoasimas ycTaHOBKa
Tema 1.2 [IpuHIMNIMATBHBIE CXEMBI BOJOTPYOHOTO MapoBOro KOTJIA U
YCTpoiCcTBO M IPUHITHIT ycraHoBKH (2 yaca) [1, 2, 6].

JEHCTBHUS BOJOTPYOHOTO
MapoBOT0 KOTJIA U
YCTaHOBKHU
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Ne pazgena

HanmenoBanue 1a060paTopHbIX padoT
(TeMbl) JUCHUILIHHBI

Pazoen 6 KoHCTPYKIMH NAPOBBIX U BOAOTPEHHBIX KOTJIOB U X 3JIEMEHTOB. JKCILTyaTalus
KOTJIOB

Tema 6.1 Bonotpy0Hsie cynoBsie koTib! (3 yaca) [1, 2, 6].

OrueTpyOHBIE M OTHETPYOHO-BOAOTPYOHBIE CYIOBBIE KOTIIBI (2

Tema 6.2 yaca) [1, 2, 6].

VY THIN3aHoOHHbIE  KOMOMHUPOBaHHbIE Cy10BbIe KOT/bI (1 yac) [1,

Tema 6.3 2,6].

4.4 Coodepircanue npakmuueckux 3aHAMUIL

Ne paznena

HanmeHoBaHMe NpaKkTHYECKUX PadboT
(TeMbl) JUCHUILIHHBI

5 kypc

Pa3zoen 3: Ten1000MeH B KOTJIaX

Tema 3.2 TerutooOMeH B
My4YKe MapooOpa3yronmx
TpyO

Pa3zoen 6: KoHcTpyKUIMH NAPOBBIX M BOAOTPEHBIX KOTJI0B M UX 3JIEMEHTOB. JKCILIyaTalUsl
KOTJIOB

ITocTpoeHre KOMITOHOBOYHOTO YepTeka KOHBEKTHBHOTO Iy4Ka U
COIyTCTBYIOIIKE pacueThl (perieHue 3aaad, 2 yaca) [5]

Tewma 6.5 Korenpnas
apMmarypa. Marepuaisl
KOTJIOB. DKCIUTyaTalus
KOTJIOB

DKcIuTyatanus KOTIoB (ceMuHap, 2 yaca) [2,]

4.5 Kypcosas paboma
He npenycmorpen

4.6 Camocmoamenvnan paboma. Konmponv camocmosamenvHoil pabomaol

B camocrosaTenbHy0 paboTy CTyA€HTa BXOJIUT MOATOTOBKA K JIEKIMOHHBIM,
7a00paTOPHBIM M TPAKTUYECKUM 3aHATUSIM IYyTEM H3YyYEHHUS COOTBETCTBYIOIIETO
TEOPETUYECKOr0 MaTepuaa.

KoHTposnb camocTosATeNbHOM pPAabOTHl CTyZIEHTAa OCYLIECTBISIETCS B XOJHE
IIPAKTUYECKUX 3aHATUM, a TaKXe, IPU IPOBEICHUM WHIUBUIYAJIbHBIX U T'PYIIIOBBIX
KOHCYJIbTALIUM.
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5 @oH/ OLIEHOYHBIX MaTEePHAJIOB /IS POBeAEeHNUsI IPOMEKYTOUHOI aTTecTAlNU
00yJamuxcs no JUCUUIInHe (MOIYJII0)

5.1 Ilepeuenv komnemenyuii ¢ yKazanuem 3manog ux opmuposanus ¢ npovecce
0CGOEHUA 00PA306aMEIbLHONL NPOZPAMMDBL 8 HACHIU OUCUUNIUHBL (MOOY17)

KonTposmpyemasi dranbl HaumeHnoBanue TeMbl HaumeHoBanue
KOMIIeTeHIUA ¢popmupoBaHusn (pa3zaesia) IMCUMILTUHBI OLIEHOYHOT 0
KOMIIeTeHIINH (MoxyJis) cpeacTsa

|- dopMupoBaHHue Pazgen 1 KortenbHast ycraHoBKa

SHAHMIE cynHa. [TaponpousBoasias
T yCTaHOBKa
Pasznen 2 Cxxuranue >xuaKux
dopmMupoBaHue
. TOIUTHB B CYJIOBBIX KOTJIaX
CII0COOHOCTEN
Pasznen 3 TemnooOMeH B KOTIIax
Pasnen 4 Bomublil pexxuMm U
P DK3aMeH
BOJOIIOATOTOBKA
[1K-32 Pasnen 5 N'azognHamuueckue
I1l- Unrerparus MPOIIECCHI B KOTJIaX.
CIIOCOOHOCTEH Luprynsuus

Paznen 6 KoHcTpykumu mapoBbIx
Y BOJOTPEHHBIXKOTIIOB U MX
3JIEMEHTOB. DKCIUTyaTalus
KOTJIOB

5.2 Onucanue nokazameneii u Kpumepuee oueHuesanun Komnemeuuuﬁ Ha
PaA3iuUdHbLX Imanax ux d)opmupoeanuﬂ, onucanue wKaji ouenusanun

Haunmen
MIugp JTansl
oBaHMe
koMmie- | ¢opmuposa- A IHokazarenu Kpurepun Ixana
TeHIH HHSA HOTO OLICHMBaHUS OLICHUBAHMS OLICHHBAHUS
u KOMIIeTeHIIUH
CpeacTBa
Wtoroselii 6asmt 2
(neynonetrBoputens | lllkana mopsiaka c
- HO) COOTBETCTBYET paHramu: 2
dopmupoBaHue SK3aMeH KpUTEPUIO (Heynosier-
3HaHUU . OLICHMBAHHUS dTana BOPUTEJBHO), 3
TK-32 1o Hroroseiit L(li)o MHUPOBaHUS ( pOBJ'IeTBO );1
TUCIIAII- Oamt PMHP yA p
KOMITIETEHIIH «HE TEJbHO),
JIHE
- OCBOCHY. 4(xoporo), 5
DopMHpOBaHHE Wtorossiii 6amn 3 (0TIMYHO).
CIIOCOBHOCTEI (ynoBneTBopUTEIbH
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0), 4(xopor11o) uim 5
(oTIM4HO)
COOTBETCTBYET
KPUTEPHIO

- OIICHMBAHUS dTamna
WuTerpanus (dhopmMupoBaHus
CHOCOOHOCTEH KOMITETCHITHH
«OCBOCHY.

5.3 Tunoevie KOHmMpoOBLHBIE 3A0AHUA UNU UHbIE MAMEPUATbl, HEO0X00uUMble 014
OUEHKU 3HAHUll, YMeHuil u (uiu) HAGLIKOB, XAPAKMEPUZYIOWUX IMAaAnvl
¢opmuposanua Komnemenuyuii 6 npoyecce 0C60€HUA  00pPA30EAMETLHOU
npozpammol

5.3.1 OTAII 1 — ®dopmupoBanue 3HAHUI

[Ipumep BompocoB njist poBepku GOPMUPOBAHUS 3HAHUIA:

- KHaCCI/I(l)I/IKaHI/I}I M XapaKTCPHUCTUKH KOTJIOB,
— CYIIHOCTb MCTOAOB IIPAMOI'O U 06paTHOFO TEIIOBOIro OajlaHca.

5.3.20TAIl Il — dopmupoBaHue cnocodHOCTEl
[Tpumep BompocoB ajisi TpoBepKu GOPMHUPOBAHHUS CIIOCOOHOCTEH:

— CTaJId, IPUMEHSIEMbIE [IPU TOCTPOUKE U PEMOHTE KOTJIOB;
— MOHSITHUS HAKUIIW U IIJIaMa, 3aj1adya 00pabOTKH KOTJIOBOM BO/bI, BTOPUYHAS HAKHUIIb.

5.3.3 OTAII Ill — MuTerpanus cnocodHoOCTEH
[Tpumep BOMPOCOB ISt MPOBEPKH UHTETPAIIUN CTIOCOOHOCTEH:

— COCTaB JBIMOBBIX Ta30B KOTJa M €r0 OTIWYHE JUISI TEOPETHYECCKOTO YCIOBHS
MOJTHOTO cropanusi 6€3 n30bITKa BO3/1yXa;

— TOJTrOTOBKa 00pa3oBaHMs KOHYCHOM TUIGHKH TOIUIMBA Ha BBIXOJE B (DOPCYHKaX
Pa3IUYHOTO CTI0Cc00a PacIbUICHHUS,

5.4 Memoouueckue mamepuanvl, onpeoeaarwwue npoueoypvl OUeHUBAHUS
3HAHUIl, YMEHUIl, HABLIKOE U (UU) OnbIMa O0esAmeabHOCHU, XaAPAKmMepu3yrnuux
Imansvl Hhopmuposanus KomnemeHuuil

5.4.1 MeTtorka OLIEHKH DK3aMeHa

DK3aMeH MPOBOAMUTCS MO OMJIeTaM, YCTAaHOBIECHHBIM Kadeapoil, B MIChbMEHHOM
WM YCTHOW (hopme, MpU YCIOBHH BBIMOJHEHUS TpeOOBaHMI pabouell MporpamMMbI
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JTUCIUIUIMHBI TIOCIIEe 3alIUThI Ja0OpaTOPHBIX padOT U KypcoBou paboThl. Kaxabii
Owier  mpexycMaTpuBaeT — Tpu  Bompoca.  Jg  TOJNyd4EeHHS  OUEHKH
«YJOBJICTBOPUTEIBHO» CTYIEHT JOJDKEH OTBETUTh HE MEHEE YeM Ha J[Ba BOIIpOca.
[Ipu oTBeTe MeHee YeM Ha JIBa BOIIPOCA CTABUTCS OLEHKA «HEYJIOBIECTBOPHUTEIILHOY.
OLEHKH «XOpOIl0» U «OTIMYHO» BBICTABJISIOTCS MPU YCIOBUU OTBETa Ha BCE TpU
Borpoca. [lpu mosHOM OTBeTE HAa HUX M OTCYTCTBUM HETOYHOCTEH CTaBUTCS OIIEHKA
«oTInyHOY». [Ipy HEMOJTHOM OTBETE MM HEKOTOPOM HETOUHOCTU OTBETA XOTs ObI 1O
OJIHOMY M3 BOIIPOCOB CTaBUTCSI OLICHKA «XOPOIIIO».

5.4.2 MeTtonuka 3a1uThl JaOOPAaTOPHBIX PpadboT

[Ipu 3ammre 1a00PATOPHBIX PAadOT CTYIAEHTY 3aJaeTCs JBa TEOPETHUYECKUX U
OJIMH TIPAKTUYECKUN BOMPOC MO TeMe J1abopatopHoil paboTel. B cimydae oTBeTa Ha
BCE IMOCTABJIEHHBIE BOIPOCHI, JJabopatopHas padoTa cuuTaercs 3amuineHHo. [Ipu
OTCYTCTBUM OTBETAa XOTS Obl Ha OJMH M3 IMOCTaBJIEHHBIX BOMPOCOB JabopaTopHas
paboTa cunTaeTCsl He3alUIIICHHOM!.

6 IlepeyeHb OCHOBHOM U IOMOJHUTEIbLHON YUeOHOM JIUTEPATYPbl, HEO0OXO0TUMOM
JJISL OCBOCHUS TUCUMUILIMHBI (MOYJIS)

a) OCHOBHaA yuedHan 1umepamypa

1 Cenb, JI.U. CynoBble KOTeNbHBIE U TApONPOU3BOAsIINE yecTaHOBKU: Kypc neknuit
[DnexTpoHHbI pecypc]| : yueOHoe mocodue / JL.U. Cenb. — DNEeKTpoH. JaH. —
BnaguBoctok : MI'Y um. aam. I''Ml. HeBenbckoro, 2011. — 239 c¢. — Pexum
noctyma: https://e.lanbook.com/book/20158. — 3ar:. ¢ skpana.

0) oonoanumeibHas Y4eoOHas 1umepamypa

2 Jlenucenko H.U., Koctemes M.U. CynoBeie kotenpHble ycTaHOBKH. —CIIO.:
«3amop», 2005.—286 c.

3 Xapun B.M. CynoBsie MalllHbI, YCTAHOBKH, YCTPONUCTBA U CUCTEMBI. Y UeOHUK IJIs
BbICIIMX MOpCKUX yueOHbIX 3aBeaeHuil /O.H. 3unbko, B.I'. Jlexkun, B.T. ITuckioB.—
Opnecca: ®enukc, 2010.—617 c.

7 MeToanyeckue yKa3aHus sl 00y4alOUIMXCH MO0 OCBOCHUIO TUCHMILIMHBI
(MoayJist)

4 Tlymmnaun B.I1., EropoB I'.JI. BsizkocTh TOIUIMBA M TeMIeparypa €ro moaorpena.

Meroanueckne ykazaHus MO MPOBEACHHUIO JaOOPATOPHO-TPAKTUYECKON pPabOThI.—
Hosocubupck: HI'ABT, 2009.—24 c.
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5 Ilymaun B. II. TermmoBoi pacdeT BOAOTPYOHOTO BCIIOMOTATEIbHOTO MapOBOTO
KOTJa. MeToauyecKkue YyKa3aHUs [0 BBIMOJHEHUIO KypCOBOM pabOThI. —
Hosocubupck: CI'VBT, 2016. -38 c.

8 Ilepeyenp y4eOHO-METOAMUYECKOTO O0eCHeYeHUsl HJISI CAMOCTOATEIbLHOM
padoThI 00y4aOLIUXCH

6 XpsmuenkoB A.C. CynoBble BCIIOMOTATENbHBIE W YTHIMW3AUOHHBIE KOTIBL. —JL.:
Cynoctpoenue, 1988. —293 c.

9 Ilepeyenb pecypcoB HMHGOPMANUOHHO-TEJEKOMMYHUKALMOHHOH CeTH
"UnrepHer" (majee - cerb ''UHTepHer'), HeOOXOAMMBIX [JI1 OCBOCHMS
AMCHUIUIMHBI (MOIYJIs1)

7 CynoBbie TapoBbie KOTIIBI . MOpPCKOE areHTCTBO TPAHCCEPBUC [DIIEKTPOHHBIN
pecypc]. — Pesxxum poctyma: http://www.trans-
service.org/ru.php?section=info&page=s s u&subpage=par kot#nav , cBoOOOIHBII1. —
3ari. ¢ sKkpaHa

10 Ilepeyenr HMHPOPMALMOHHBIX  TEXHOJIOTHH, MCHOJAb3yeMbIX IPH
OCYIIECTBJICHMH O00pa30BaTeJbHOI0O IpoLecca 10 JMCHUILIMHE (MOAYJII0),
BK/II0OYAsl IMepeYeHb MPOrpaMMHOIO olecneyeHHMss M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

- Ilaker npuKIagHBIX O(HUCHBIX MPOrpamMM, BKIIOYAIOMIMN B ce0S TEKCTOBBIM
npoiieccop, cpeactna npocMotpa pdf-aitnos u cpenctBa paboThl ¢ TpaduKO.

- KoHncyneranmonHo-npasosas cucreMa «Koncynpsrant [1mrocy.

- DneKTpoHHO-OnbmoTeuHas cuctema «Jlanpy» https://e.lanbook.com/.

11 Onumcanue MaTepHAJbHO-TEXHUYECKOM  0a3bl, HeoOXOAMMOM  JJIs
OCyIleCTBJIEHHSI 00Pa30BaTEJIBLHOIO MpoIecca Mo JUCHUILIMHE (MOIYJII0)

HaumenoBanmne CMCHIHATU3UPOBAHHBIX

N N Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS
ayuTopuii, KaOUHETOB, JIabopaTopuii

JlaGopaTopHble YyCTaHOBKH M YCTPOMCTBA JUISI
aHaJIN3a XapaKTEPUCTHUK KUJIKUX TOIJIUB (TEIIOTHI
CropaHusl, BA3KOCTH, TEMIIEPATyphl BCIBIIIKH,
IJIOTHOCTH).

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

VY4eOHble MIaKaThl M0 KOHCTPYKIIMH IJIaBHbIX,
BCIIOMOI'aTeJIbHBIX aBTOHOMHBIX YTUIIU3ALUOHHBIX U
KOMOMHHPOBAaHHBIX MapOBBIX KOTJIOB, TOMOYHBIX
YCTPOMCTB U KOTEJIbHON apMaTyphl.

[Tomerienue 1t 1a00paTOPHBIX 3aHATHHA
cTyneHTOB (YueOHOo-1abopaTopHbIit
kopnyc, aya.008)
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HanmeHoBaHMe crienIUAIN3MPOBAHHBIX
ayIMTOPHUii, KAOUHETOB, JadopaTOpuil

Ilepeyenb 0CHOBHOTO 000pPYAOBaHMS

[Tomerenune st CaMOCTOATENIBHOMN
paboThI cTyneHTOB (Y4eOHo-
nabopaTopHblit Kopnyc, aya.307)

Pabouee MecTo, mepcoHaIBHBIN KOMIIBIOTED C
BbIX0JI0M B MIHTEpHET

YyeOHast aytuTopusi 17151 TPOBEICHHS
3aHATUH JIEKIIMOHHOI'O THUIIA

Habop neMoHCTpaimOHHOTO 000pyIOBaHUS U
y4eOHO-HarIAAHbIX IOCOOUH, B TOM YHCIIe: JOCKa
yueOHas, MyJIbTUMEIUIHHBIN TIPOEKTOP, IKpaH
MPOEKIIMOHHBIH.

YueOHast ayauTopus s TMPOBEACHUS
MPAKTUYECKUX 3aHITUH.

Habop neMoHCTpalmOHHOTO 000pyIOBaHUS U
y4eOHO-HarIAAHbIX IOCOOUH, B TOM YHCIIe: JOCKa
ydeOHas, MyJIbTUMEIUIHHBIN TIPOEKTOP, IKpaH
MPOEKIIMOHHBIN.

YueOHass ayauTopusi i KypCOBOTO
MPOSKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
pabor)

KomrmerorepHoe 0060pynoBaHue ¢ HEOOXOAMMBIM
MPOrPaMMHBIM U METOJIMYECKUM O0ECIICYCHHUEM.
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