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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
CHEIUaIbHBIM, OJHUM W3 0a30BBIX MPHU MOJATOTOBKE WH)XEHEPOB MEXAHHKOB II0
CIIEIIMATIBHOCTH «DKCIUTyaTalus CyJI0BbIX SHEPreTUYECKUX YCTAHOBOK.

enn nmUCIUIUIMHBI — JaTh HEOOXOAMMBIC 3HAHUA II0 YCTPOMCTRY,
Ha3HAYCHUIO, MIPUHIIMIY JEHCTBHUS M AKCIUTyaTallMOHHBIM TOKa3aTeIsIM CYJA0BBIX
MapOBBIX M BOJOTPEHHBIX KOTJIOB, MpolieccaM TOPEHUs M TEIIo00OMeHa B KOTJax,
BOJHOMY pPEXKHMY M BOJOMOJTOTOBKE, Ta30JAMHAMUYECKUM Mpoleccam U
MUPKYJISAIHMHA B KOTJIaX.

3agava TUCIHUIUIMHBI — IaTh CTYJIEHTY HABBIKU TEIJIOBOTO pacyeTa KOTJIOB.

1.2 Ilepeuenv ghopmupyemvix komnemeHuui

B pesynbrate ocBoenusa mucuumuiiHbl b1.0.25 «CynoBble KOTEIbHBIE M
MapoNpOU3BOJAIINE YCTAHOBKMY Yy OOydYaromerocsi AOKHBI CPOPMHUPOBATHCS
CICAYIOIIME KOMIIETCHIIMH, BBIPAXXEHHBIE KaK YacTh pe3yJibTaTa OCBOCHUS

oOpazoBarenbHOM nporpammsl (nanee — OIT):

1.2.1 YauBepcanbubie kommnetreHuu (YK):

Komnerennus JTansl Ilepeuyenn nuIaHNpyeMbIX
(popmupoBanus pe3yJbTaToB 00y4eHHs 110
KOMIIETeHIIUH AUCHUILINHE
HIndp Copepxanue [ I |0 ]Iv
YK-2 CnocoleH ynpaBJsitTh | X | X X 3HATB:
MPOEKTOM Ha BCeX Metoapl pa3pabOTKU U yIpaBlIEHUS
JTamnax ero POEKTAMH

KHU3HECHHOI'0 IMKJIAa YMeTh:

YMeTh  paszpabarbiBaTh  MPOEKT C
y4eTOM  aHallu3a  aJbTEePHATHBHBIX
BapHAHTOB €T0 peann3aluu

Baagers:

Brnagerp mertogukamu pa3paboTKu U
yOpaBlIeHUSI  MPOEKTOM;  METOJaMU
OIICHKH TIOTPeOHOCTH B pecypcax u
3¢ (HEeKTUBHOCTH TIPOEKTa

1.2.2 O6menpodeccronanbubie komneTeHuu (OI1K):

Komnerennus JTansl Ilepeyenb mIaHUPyeMbIX
¢popmupoBanus pe3yabTAaTOB 00y4YeHHUs 0
KOMIIETCHIIUH AUCHHUIINHE
HIndgp Copepxanue I I || Iv
OIIK-2 Cnoco0eH NpuMeHSITh X 3HaTh:
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€CTeCTBEeHHOHAYYHbIe
U 001IeHHKEeHEPHbIEe
3HAHMS,
aHAJIUTHYeCKHe
MeToAbI B
npogdeccuoHaNbHOI
AesITeIbHOCTH

OcHOBBI TEOpUM U MaTepUaIbHBIN
Oayranc nporiecca TOpEHUS
OpPraHUYeCKOr0 TOIUINBA, TEIJI000MEH
B KOTJaX, KOHCTPYKIUH KOTJIOB U
aporeHepaTopoBs, UPKYJISIHS,
napooOpa3oBaHue,
HaKHIeoOpa3oBaHUE, XapaKTCPUCTUKU
ra30JJUHAMUYCCKHX  TPOILECCOB B
KOTJIaX

Ymers:
[Ipunumare yuactue B pa3paboTke
MIPOEKTHOM, HOPMaTHUBHOM,

JKCIUIyaTallUOHHOW JOKYMEHTALUU I10
KOTCJIBHBIM W IapONpPOM3BOASIINAM
YCTaHOBKaM

Baanern:

HaBpikamMn pa3pabOTKH TPOEKTHOH U
JKCIUTyaTallMOHHOW JOKYMEHTAlUU 10

KOTCJIbHBIM n MapoInporu3BOAAIIINM

YCTaHOBKaM
OIIK-3 Cnoco6eH NMpoBOIUTH 3HaTh:
H3MepeHus u [IpaBuna DKCIUTyaTaluuu

HAO0JII0IeHUS,
00padaThIBaTH U
NpeACTABJIATD
IKCHEPUMEHTATbHbIE
JAaHHbIE

BCIIOMOTATEIbHBIX M YTHJIN3ALMOHHBIX
KOTJIOB

[TocnenoBarenbHOCTh ONEpaMi Mpu:

— TIOATOTOBKE CYJIOBBIX IapOBBIX
KOTJIOB K JIEUCTBHIO (pacToNKa, MOAbEM
napa, BBOJ B IapaJljieJIbHYI0 padoTy);

—  TexHUMKa  Oe30macHOCTH  IIpH
pacTorke, moIeMe napa;

— HEHUCNPABHOCTH CYJOBBIX MapOBBIX
KOTJIOB;

— MepBI o YCTpaHEHUIO
HEHCIIPaBHOCTEH;

— aBapHWiiHbIE CUTyalldd W aBapuu
CYJIOBBIX ITApOBBIX KOTJIOB;

- yIpaBJIeHUE TOpPEHUEM;
00CITy’)KMUBaHUE TOTIJIMBHON CHCTEMBI
TexHuka 0e30macHOCTH pu
9KCIUTyaTalui KOTJIOB

Ymersn:

KoHnTponupoBaTh NoKa3aHUs IITaTHBIX
MECTHBIX M TUCTAHITMOHHBIX TATYNKOB
Baaners:

HaBpikamu MOJIePIKaHUS
HQIJISKAIIEr0  YpOBHA  BOABI U
JIABJICHUS Tapa

1.2.3 IIpodeccuonanbusie komnerenuuu (I11K):




Komnerennus JTansl Ilepeyenb MIaHUPYyeMbIX
¢popmupoBanus pe3yJbTATOB 00yYeHHS 10
KOMIIeTeHIIH T AMCHMILINHE
HIndgp Copnepxanue ]I || Iv
IK-45 Crniocoben X | X X 3HaTth:
cgopmupoBaTh uean Knaccupukanyio  CyIOBBIX  KOTIIOB,
MpoeKTa
(mporpammni), Ha3HAYCHUE KOTEJIbHBIX u
pagpaﬁoTaTb Maponpous3sBOJAININX YCTAHOBOK
00001IeHHbIC Ymern:
BapHaHTbI €€ OcCywecTBIAT,  BBIOOD  DIEMEHTOB
peiieHus, BbINMOJIHUTD
AHATH3 STHX KOTEJIbHBIX YCTaHOBOK JIJISi 3aMEHbI B
BAPHAHTOB, Ipolecce IKCILTyaTalluu CyJI0B
MPOrHo3upoBaHue Baanern:
HOCTCACTBHH, HaBblkaMu BBIOOPA KOTJIOArPEraToB 110
HaXO0KACHHE 3a/IaHHBIM TPEOOBAHUSAM
KOMIIPOMHUCCHBIX
peleHui
ITK-46 CnocobeH X 3HaTh:
pa3paboTaTh MPOEKTHI Kapkac xotna. Apmatypa u dopcyHku
001eKToB . CYJIOBBIX MapoBbIXx KoTioB. Kopmyc
npogreccuoHaILHOMH KOTJIa, HUPKYJISIUS BOABI B KOTJIE
AeATCJIbHOCTH C yMeTI):
yyeTom
DUIMKOTEXHHYCCKHX, [ToaroroBuTh cool1eHue 1o
MeXaHUKOTEXHOJIOrnY KOTCIIEHBIM YCTaHOBKaM
€CKHX, 3CTETHYECKHX, Baanern:
IKOJIOrH1eCKHUX, JlaBaTth pa3BepHyThI I'PAMOTHBIM OTBET
IPrOHOMMMCCKHX H Ha IIOCTaBJICHHbBIE BOIIPOCHI,
IKOHOMHUHECKHUX Kacaroluecs KOTEJIbHBIX u
TpedoBanuii, B Tom MapONPOU3BOIAIINX YCTAHOBOK
quciie ¢
HCMOJIb30BAHHEM
HHPOPMANMOHHBIX
TeXHOJIOTHid

2 MecTo (ucUMIIMHBI (MOIYJIAA) B CTPYKTYype 00pa3oBaTeibHOM
MPOrpaMmbl

JucnuninHa (MOJIyJib) peaiu3yeTcs B paMKax 06a30BoOI 4acTu

(0a30Boi1, BApUATUBHOI MK
(haxkyJIbTaTUBHOM)

OCHOBHOM MPOo(eCCHOHAIbHON 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 OYHOU dbopMbI OOyICHHUS:
(04HOM MM 3a04HOIT)
DopMBI KOHTPOJIA Beero 1acos Bcero 3.e Kype 3
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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):

Pasaesbl 1 TEMbI Buabl yueOHbIxX 3aHsTHH, BKIAIOYass CP

Ne JTUCHHUILIMHBI Jlek JIao II CP
(Moxyast) o|]3]J]o]3]J]o]3]o]3

3 Kype, 6 cemecmp (015 0uHOU hopmbl 0OYUeHUs)
1 KorenbHas ycranoBka cyana. [laponpousBojsiias ycTaHOBKa
Hasznauenne
KOTEJIbHOMN
YCTaHOBKH, 001I1e
CBEICHUS. 2 3
Knaccudukanus u
XapaKTePUCTUKU
KOTJIOB

1.1

U3 HUX, B
MHTEPAaKTUBHOU
dhopme
YcerpoiicTBo u
IPUHLUIN JeCcTBUS
BOJIOTPYOHOTO 2 3
IIapOBOTO KOTJIA U
YCTaHOBKH
U3 HUX, B
MHTEPAaKTUBHOU
dbopme
[TaponipousBoasume
YCTaHOBKH
1.3 W3 HUX, B
MHTEPAaKTUBHOU
dbopme
2 Coxuranue XUJKUX TOIUIUB B CYJIOBBIX KOTJIaX
XapaKTepUCTUKU 1 ) 1 3
KHUJIKUX TOIIUB
2.1 W3 HUX, B
WHTEPAKTUBHOU
dbopme
MarepuanbHbII
6anaHc mporiecca 2 2 3
TOpPEHHUSI

1.2

2.2
W3 HUX, B

WHTEPAaKTUBHOU

dbopme
23 TonoquLIe 1 > 3
YCTPOMCTBA U




Pa3gennbl 1 TeMBI
JUCIHHUILINHDI

(Momy.Jis)

Buabl yueOHbIX 3aHsTHIH, BKIAIOYass CP

Jlek

Jao6

I1

CP

O] 3

O] 3

[0)

3

[0)

3

MPOLIECCHI

U3 HUX, B
MHTEPAaKTUBHOU

dhopme

24

TermtoBoii OanaHc
KOTJIa

13 HUX, B
WHTEPAKTUBHOMN

dbopme

TennooOMeH B KOTJIax

3.1

OCHOBHBIE TTOHATHUSA
0 Iporeccax
TEII000MEHa B
kotiie. Temooomen
B TOIIKE

13 HUX, B
WHTEPAKTUBHOMN

dbopme

3.2

TemnooOMeH B
My4Ke
napooOpa3yroIIux
TpYyO

U3 HUX, B
MHTEPAaKTUBHOU

dbopme

33

Tennmonepenaya B
MOBEPXHOCTAX
HarpeBa
YTHUJIN3aLAOHHBIX
KOTJIOB

U3 HUX, B
MHTEPAaKTUBHOU

dbopme

BoHblii pexuM 1 BOAO

I1OATOTOBKA

4.1

Ilokazarenu
KayecTBa BOJBI.
JlokoTtnoBas
o0paboTka

W3 HUX, B
MHTEPAKTUBHOU

dbopme

4.2

Haxkume- n
II1aMo00pa3oBaHue.
Boasblii pexxum

13 HUX, B
MHTEPaKTUBHOU

dbopme




Pa3gennbl 1 TeMBI

Buabl yueOHbIX 3aHsTHIH, BKIAIOYass CP

AUCHUILINHBI

Jlek

Jao6 II

CP

(Momy.Jis)

O] 3

[0)

3 10]3

[0)

3

4.3

3arpsi3HeHue napa u
METO/IbI OTY4EHHS
YHUCTOrO napa

U3 HUX, B
MHTEPAaKTUBHOU

dhopme

T'azonunammue

CKHE IIPOLIECCHI B

koraax. [upkyssanus

5.1

Fa3OI[I/IHaMI/I‘IeCKI/Ie
ITPOLCCChI B KOTJIAX

1

U3 HUX, B
MHTEPaKTUBHOU

dbopme

5.2

[Tpouecc
€CTECTBEHHOM
LHUPKYJISIIUU B
KOTJIaX

U3 HUX, B
MHTEPaKTUBHOU

dhopme

KoHcTpyKIny mapoBbIX ¥ BOAOTPEUHBIX KOTJIOB M HX AT

BKCHHyaTaL[I/IH KOTJIOB

CMCHTOB.

6.1

BopotpyOHsbIe
CYZIOBBIE KOTJIBI

3

13 HUX, B
MHTEPaKTUBHOU

dbopme

6.2

OruetpyOHBbIE U
OTHETPYOHO-
BOJIOTpYOHBIE
CYZIOBBIE KOTJIBI

U3 HUX, B
MHTEPAKTUBHOU

dbopme

6.3

YTunnzalmoHHbIE U
KOMOMHHpPOBaHHbBIE
CYJIOBBIE KOTJIBI

13 HUX, B
MHTEPaKTUBHOU

dbopme

6.4

Bopnorpelinsie
aBTOHOMHBIE U
YTWJIN3allUOHHBIE
KOTJIBl M YCTAHOBKH.
TepMomacisiHHbIE
KOTJIbI

U3 HUX, B
WHTEPAKTHUBHOU




Pasaesnl 1 TEMbI Buabl yueOHbIX 3aHsTHIH, BKIAIOYass CP

Ne AU CHHUILIMHBI Jlek JIao II CP
(MoxyJst) o|]3]J]o]3]J]o]3]o]3

dbopme

KorenpHas
apmarypa.
Marepuainbl KOTJIOB. 1 2 2 3
DKcIutyaTauus
KOTJIOB

6.5

U3 HUX, B
WHTEPAKTUBHOMN
dbopme

UTOI'O 20 20 10 52

4.2 Cooepoicanue pazoenoe u mem OuCUUNIUHbB
6 cemectp (3 KypcC)

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 TPOMBIIIJIEHHOMY HCIIOJIB30BaHUIO YHEPTUU Tapa.
VYCTpolCcTBO M HPUHIMN JEHCTBUS UWIMHAPUYECKOTO ra3oTpyOHOro 0O0OpOTHOrO
(motmanackoro) kotna. OOmmMe CBEACHUS O BCIOMOTaTEIbHBIX KOTEIBHBIX
YCTAHOBKAaxX, CYyJOBbIe TOTpEOMTENM mMapa W Tropsyeld BOJbL. YNpPOUIEHHAs
npuHIUnuaibHas cxema BojorpeiHoil KVY. Knaccudukanus napoBbIX KOTIOB IO
Ha3HAYEHUI0, HCTOYHUKY TEIUIOTHI, TJABHOMY 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.

10



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.
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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.

12



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

6 cemecmp (3 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].
JeicTBUS BOJOTPYOHOTO
apoBOTO KOTJIa U
YCTaHOBKH
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Ne paznena
(TeMbl) JUCHUILIHHBI

HanmenoBanue 1a00paTopHbIX padoT

Tema 1.3
[TaponpounsBoasuime
YCTaHOBKH

Y TunuzanroHHas BOJIOONIPECHUTEIbHAS yCTaHOBKa (2 vaca) [3]

Pazoen 2

Cixuranume KUJAKUX TOIJIUB B CYJI0OBBIX KOTJ/IaX

Tema 2.1 XapakTepuCTUKHU
JKUJIKUX TOTLINB

Ornpenenenue TeIIOTh cropanus Tornsa (1 gac) [6]
Omnpenenenue Temreparypsl Benbiiky (1 gac) [4]

Tema 2.3 TomouHsle
YCTPOMCTBA M POLIECCHI

Tomounsie ycrpoiictBa (2 vaca) [1, 2, 6].

Pazoen 6 KoHCTPYKIIMH NAPOBBIX U BOAOTPEHHBIX KOTJIOB M X 3JIEMEHTOB. JKCILTyaTalusl

KOTJIOB
Tema 6.1 BonotpyOusie cynoBsie koTibl (3 waca) [1, 2, 6].
OrneTpyOHBIE U OTHETPYOHO-BOAOTPYOHBIE CYJOBbIE KOTJIBI (2
Tema 6.2
yaca) [1, 2, 6].
Tea 6.3 Y Tunm3anuoHHble 1 KOMOMHUPOBaHHbIE Cy10BbIE KOTJIbI (2 yaca)
[1,2,6].
Boporpeiinbie aBTOHOMHBIE U YTHJIM3ALUOHHBIE KOTIIBI U
Tema 6.4
ycTaHOBKH. TepmomaciisiHHbie KoTibl (3 vaca) [1, 2, 6]
Tema 6.5 KotenpHas apmarypa (2 yaca) [1, 2, 6].

4.4 Cooepocanue npakmuueckux 3aHAmMuil

Ne paznena
(TeMbl) TUCHUILIHHBI

HaumeHoBaHHe MPAKTHYECKUX PAdOT

6 cemecmp (3 kypc)

Pa3zoen 2: Cixxuranue ;KuAKUX TOILUIUB B CYA0BBIX KOTJIaX

Tema 2.1 XapakTepucTuku
KUJKUX TOTIUB

Bs3kocTh TOmMBa U TeMIiepaTtypa ero mojaorpena (peiieHue 3aaad,
1 gac) [4]

Tema 2.2 MarepuanbHbiii
OanaHc npoliecca rOpeHust

AHanu3 NpoayKTOB CrOpaHus TOIUIMBA (penienue 3a1ad, 1 1) [5]
MarepuanbHblii OanaHc mpoiiecca ropeHus | Kr sKHKOTo TOIIIMBA
(pemenue 3anay, 1 9) [5]

Tema 2.4 TernoBoit
OajylaHC KOTJIa

O6paboTka  JaHHBIX KOAB-63
(pemenue 3amay, 1 9) [6]
TennoBoii OanaHCc M pacxo] TOIUIMBA MAPOBOro KOTHa (pelieHue

3amad, 1 4) [5]

HUCIIBITaHUA KOTJIoarperara

Pazoen 3: Tenj1oo00MeH B KOTJIaxX

Tema 3.1 OcHoBHEIE
TIOHSITHUS O TPOIEccax
TEI000MEHA B KOTIIE.
TemnooOMeH B TOIIKE

Omnpenenenue pa3MepoB TONKM W JUAMETPOB  KOJJIEKTOPOB,
MMOCTPOCHHE KOMIIOHOBOYHOTO YepTeka TONKH (perieHue 3anad, |
yaca) [5]

Tema 3.2 TemiooOMeH B
My4Ke TapooOpa3yronmx
TpyO

[TocTpoeHrne KOMIIOHOBOYHOTO YepTeka KOHBEKTUBHOTO IydYKa U
COMYTCTBYIOIIME pacyeThl (pemenne 3aaad, 2 dyaca) [5]

Pazoen 6: KOHCTpYKUMHU MAPOBBIX U BOJOTPEiHBIX KOTJIOB U HX 3JIEMEHTOB. JDKCILTyaTal[Us

KOTJIOB
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Ne paznena

(TeMbl) JUCHUILIHHBI

HaumenoBaHue NMPaAKTUIECCKUX paﬁoT

KOTJIOB

Tema 6.5 KorenpHas
apMmarypa. Marepuaibl
KOTJIOB. DKCIUTyaTaIus

DKCIUTyaTaius KOTJIOB (ceMuHap, 2 yaca) [2,]

4.5 Kypcosas paboma

He nmpenxycmoTpen

4.6 Camocmoamenvuas paboma. Konmponaws camocmoamenvnou padomul

B camocrosaTensHyo paboTy CTyAeHTa BXOJIUT IMOJTOTOBKA K JIEKIIMOHHBIM,
7a00paTOPHBIM U TPAKTUYECKUM 3aHATUSIM IyTEM M3YyUYEHUS COOTBETCTBYIOIIETO
TEOPETUYECKOTO MaTepuaa.

KoHTposib camocTOATENnbHOM padoOThl CTYyAEHTa OCYIIECTBISIETCA B XOJE
MPaKTUYECKUX 3aHATHN, a TaKXe, MPU MPOBEICHUN MHANBUAYATBHBIX M TPYIITOBBIX

KOHCYJIbTALIUH.

5 @oH/ OLIEHOYHBIX MAaTEPHUAJIOB /IS POBEAEHNUS IPOMEKYTOUHON aTTecTAlNU
00y4arIuxcs no JUCUMUILIMHE (MOXYJIIO)

5.1 Ilepeuenv Komnemenyuii ¢ yKazaHuem IManoe ux OpmMuposanus ¢ npouecce
0Cc80eHUs 00PA306aMebHOI NPOZPAMMBL 8 YACMU OUCUUNTUHBL (MOOY)

Koutpoanpyemas Jranbl HaumeHnoBaHnmne TemMbl HanmenoBanme
KOMIIeTeHIUA ¢popmupoBanus (pa3zaesia) AMCUMILIMHBI OLICHOYHOI 0
KOMIIeTeHIIUH (Mmony.ist) cpeacTBa
Paszoen 1 KorenbHas ycTaHOBKa
I- @opmmupopatine cynna. [Taponpoussoasmas
3HAaHUU yama. 1iaporip Ui
YCTaHOBKa
Tema 2.1 XapakTepucTuku
KUAKUX TOTINB
- II- Tema 2.4 Tennosoi 6ananc K3aMEH
} dopMupoBaHue KOTJa
CHOCOOHOCTEM Pa3zoen 4 BoaHblil pexum u
BOJIOTOJITOTOBKA
Tema 6.5 DkcrmyaTanuysi KOTJI0B
[II- UaTerpanus Tema 6.5 KorenbHast apmaTypa.
CrocoOHOCTEM Matepuaibl KOTJIOB
Tema 2.2 MatepuanbHblii 6anaHc
Ipolrecca TOPEeHUst DK3aMeH
OTIK-2 HI- Murerparus Tewma 2 3pTI(I)nquLIeI:) CTpOMCTBA
OIIK-3 CIocOOHOCTEH ' yerp
1 TIPOIIECCHI
Tema 3.1 OcHOBHBIE OHSITHS O
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Kountposanpyemas Jtanbl HanmeHoBaHMe TeMbl HanmenoBanme
KOMIIeTeHIIU S (popmupoBanus (pa3nesa) QM CHUIIAHBI OLIEHOYHOTI0
KOMIIeTeHIIUH (MmomxyJin) cpeacTBa

mpoleccax TeroooMeHa B
kotie. TemiooOMeH B TOTKE
Tewma 3.2 TermooOMeH B mydke
napooOpasyromnmx Tpyo
Tema 3.3 Tenonepenaya B
MOBEPXHOCTSAX HArpeBa
YTHJIN3aLIMOHHBIX KOTJIOB
Tewma 5.1 'a3onunamuueckue
MPOLIECCHI B KOTJIaX
Tema 5.2 IIpouiecc ecrecTBEHHOM
LUPKYJISAIUU B KOTIIAX
Pazoen I KortenbHas ycTaHOBKA
cynHa. [TaponpousBoasinas

[- ®opmupoBanue

3HAaHUU
yCTaHOBKa
II-
Tema 6.5 KorenpHas apmaTypa. DK3aMeH
PopmHpoBanHe Marepuaibl KOTJIOB
I1K-45 CIIOCOOHOCTEH p

Pa3zoen 6 Kouctpykuuu

[II- NaTerpamus .
MApOBBIX U BOJOTPEHUHBIX KOTJIOB

CHOCOOHOCTEH
Y UX JJIEMEHTOB
Tema 2.1 XapakTepuCTUKHU
KUJKUX TOTUINB
Tema 2.4 TeroBoii Oananc
[1K-46 I1I- MaTerpanus KOTJIa JKsamen
CrocoOHOCTEH Pasoen 4 Bonublii pexxum u

BOJIONIOATOTOBKA
Tema 6.5 DkcruryaTanust KOTJIOB

5.2 Onucanue nokxazameneil u Kpumepueé OUCHUBAHUA KOMHEMEHUUIl Ha
PA3TUYHBIX IMANAX UX POPMUPOBAHUS, ONUCAHUE UIKATI OUYEHUBAHUS

Haumen
HIundp JTansl
OBaHME
komme- | dopmuposa- — IMoka3zarenu Kpurepun Hlkana
TeHLH HUSA HOTO OLICHUBAHMSA OLICHUBAHMS OLICHUBAHMS
U KOMIIETEeHII U
cCpeAcTBa
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I-
dopMupoBaHue
3HaHUHI
II- DK3amMeH
VK-2 | ®opmupoBaHue o Urtoroserit
CIOCOOHOCTEH | JUCUHUII- Oan
JIHE
III- Wtorossrii 6an 2
Wurerpamus (HEeyJOBIIETBOPUTEID
CIOCOOHOCTEM HO) COOTBETCTBYET
KPUTEPHIO
OLICHUBAHHUS dTara
(dbopmupoBaHus [kana nopsiaka c
KOMIETCHIIUH «HE paHramu: 2
11- DK3aMeH OCBOCHY. (HeynoBier-
OIIK-2 Wurerpanus 1o W TOroBbIi Wtorossiii 6amn 3 BOPUTEJIHHO), 3
OIIK-3 CIOCOOHOCTEN | JUCLHUII- OaJu1 (YI1OBIETBOPUTEIIbH (ynoBieTBOpHU-
JINHE 0), 4(xoporo) wim 5 TEJILHO),
(oTnMyHO) 4(xopomio), 5
I- COOTBETCTBYET (OTIMYHO).
dopMupoBaHue KPUTEPUIO
3HAHUU OLIEHUBaHUs dTara
II- (dhopmMupoBaHHS
dopMupoBaHue KOMIICTCHIIM K
CHOCOOHOCTEM «OCBOEHY.
OK3aMeH
[IK-45 o Hrorosslit
JTUCITUTI- Oan
1L JNHE
Nurterpanms
CrocoOHOCTEH
L DK3amMeH )
I1IK-46 WuTerpanus 1o Hrorospiii
criocobHoCTed | o Gamr
JIUHE

5.3 Tunoevie KonmpoavHble 3a0aHUA UU UHbIE MAMEPUATbl, He00X00umble 0JiA
OUeHKU 3HaHUll, yMeHuil u (U1u) HABBLIKOB, XAPAKMEPUZYIOWUX IMANbl
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¢opmuposanua Komnemenuyuii 6 npoyecce O0C60€HU 00pPaA3z06amMebHOU
npozpammol

5.3.1 OTAII I — ®opmupoBaHne 3HAHUH
[Ipumep BompocoB njist poBepku GOPMUPOBAHUS 3HAHUI:

— KJaccu(UKaUs U XapaKTePUCTUKH KOTJIOB;
— CYIIIHOCTh METOJIOB MPSIMOTO U OOPATHOTO TEIIOBOTO OajaHca.

532 90TAIlI 11— dopmupoBaHue CIOCOOHOCTEH
[Tpumep BOmpOCOB Jyist MPOBEPKH (POPMHUPOBAHUS CIIOCOOHOCTEH:

— CTJIA, IPUMEHSEMBIE ITPX TOCTPOUKE M PEMOHTE KOTJIOB;
— MOHATHUSA HAaKUIIM U 1IJIaMa, 3a7a4a 00paOOTKU KOTIOBOU BOJIbl, BTOPUYHASI HAKHUII.

5.3.3 OTAII Il — UaTerpauusi cnocodOHoCTEi
[Ipumep BOmpoCOB /Jisi MPOBEPKU UHTETPAIIMN CITIOCOOHOCTEH:

— COCTaB JOBIMOBLIX I'a30B KOTJIa M €I0 OTIIMYHUC I TCOPCTHUYCCKOI'O YCIOBHA
ITIOJIHOT'O CTOPAaHHA 0e3 n30BITKa BO3aYyXa,

— IIOJTO0TOBKA 06p330BaHI/IH KOHYCHOﬁ INICHKHW TOIINIMBA Ha BBIXOJC B Q)OpCYHKaX
pPa3iIndHOro criocoba PACIbLICHHAA,

5.4 Memoouueckue mamepuanvt, onpeoenarwuiue nPoOUEOypvl OUCHUBAHUA
3HAHUIl, YMEHUIl, HABLIKOE U (UU) OnbIMA O0eAmeaIbHOCHMU, XaAPAKMePU3yuux
Imansvl hopmupoeanus KomMnemeHyuil

5.4.1 MeTtoarka OLIEHKH DK3aMeHa

DK3aMeH IMPOBOAUTCSA 1O OMiieTaM, yCTAHOBJICHHBIM Kadenpoil, B TUCbMEHHON
WU yCTHOU (opMme, TpU yCIOBUHU BBIMOJHEHUS TpeOOBaHUM paboueil mporpamMMbl
JUCIUIUIMHBI TIOCIIE 3alIUThI Ja00OpPaTOPHBIX padOT U KypcoBou padoTel. Kaxabiid
Owier  mpexycMarpuBaeT — Tpu  Bompoca.  J1g  TOJy4eHHS  OUEHKH
«YJOBJIETBOPUTEIBHO» CTYACHT JIOJKEH OTBETUTh HE MEHEe YeM Ha JIBa BOIpoca.
IIpu oTBeTe MeHee YeM Ha JIBa BOIIPOCA CTABUTCS OLIEHKA «HEYIOBIETBOPHUTEIILHOY.
OLEHKH «XOpOIlO» M «OTJIMYHO)» BBICTABJISAIOTCS MPU YCIOBUU OTBETAa Ha BCE TpU
Borpoca. IIpu MmoiaHOM OTBETE HA HUX M OTCYTCTBMHM HETOYHOCTEN CTABUTCS OLIEHKA
«oTinyHO». [Ipu HEMoJHOM OTBETE WM HEKOTOPOH HETOUHOCTH OTBETA XOTs ObI 1O
OJIHOMY M3 BOIIPOCOB CTABUTCS OLEHKA «XOPOILIOY.

5.4.2 Meroauka 3aiuThl 1Ta00paTOPHBIX paboT

[Ipu 3ammre 1a00paTOPHBIX PAOOT CTYIAEHTY 3a/1aeTCS JBAa TEOPETHUECKUX U
OJINH MPAKTUYECKUN BOMPOC IO TeMe JabopaTopHOi paboThl. B ciiyuae oTBera Ha

BCE IMOCTaBJICHHBIE BOIPOCHI, JJabopaTtopHas paboTa cumTaeTcs 3ammiieHHon. [Ipu
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OTCYTCTBHM OTBETa XOTs ObI Ha OJWH M3 IMOCTABJIICHHBIX BOIIPOCOB JIabopaTopHas
paboTa cuuTaeTCs HE3aUIIICHHOM.

6 IlepeyeHb OCHOBHOM M JIONOJHHUTEJIbHON y4eOHOI JIUTEPATYPbl, HEOOXOAUMOM
JJIS OCBOCHMS IMCHUILIMHBI (MOAYJIs1)

a) ocCHO6HaA vueﬁuaﬂ Jgqumepamypa

1 Cens, JI.LU. CynoBbie KOTeIbHBIE U MAPONPOU3BOAIINE YcTaHOBKH: Kype nekuuii
[DnekTpoHHBI pecypc] : yueOHoe mocobue / JLU. CeHb. — DNEeKTpoH. naH. —
BmaguBoctoxk : MI'Y um. aam. I'M. Heseabckoro, 2011. — 239 c¢. — Pexum
nocryna: https://e.lanbook.com/book/20158. — 3ari. ¢ skpaHa.

0) oonoanumeibHas Y4eoHas 1aumepamypa

2 Jenucenko H.M., KoctemeB M.M. CygnoBsie kotenbHble ycTaHOBKU. —CIIO.:
«mmop», 2005.—286 c.

3 Xapun B.M. CynoBbie MallliHbl, yCTAHOBKHU, YCTPONUCTBA U CUCTEMBI. Y YEOHHK IS
BBICIIIMX MOpCKUX yueOHbIX 3aBeAeHuit /O.H. 3unbko, b.I'. Jlexkun, B.T. [1uckioB.—
Onecca: ®enunkc, 2010.—617 c.

7 MeToan4yeckue yKa3aHusl 1Sl 00y4alomMXCcsl M0 OCBOCHUIO JUCHHUIIINHBI
(MoayJist)

4 Tlymnmun B.I1., EropoB I'.JI. Bsi3kocTh TomMBa M TeMIiieparypa €ro mnojorpesa.
Meroanueckue ykazaHus MO MPOBEACHHUIO JaOOPATOPHO-IMPAKTUYECKON pPadbOThl.—
Hosocubupck: H'ABT, 2009.—24 c.
5 Ilymaun B. II. TemnnoBoit pacdeT BOAOTPYOHOTO BCIIOMOTATEIbHOrO MapoOBOTO
KoTja. MeTtoauyeckue YyKa3aHWsg IO BBINOJHEHHUIO KypcOBOM paboOThl. —
Hosocubupck: CI'VBT, 2016. —38 c.

8 IlepeyeHb y4eOHO-METOAUYECKOT0 O0ecrevYeHusi I CaMOCTOATEIbHOM
padoThl 00y4aKOIINXCS

6 XpsnueHkoB A.C. CynoBble BCIOMOTATENIbHbIE U YTUIU3AIMOHHBIE KOTIbI. —JI.:
Cynoctpoenue, 1988. —293 c.

9 Ilepeuenbr pecypcoB HMH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON CeTH
"UnTepHer" (manee - cerb '"'UHTepHeT'), He0OXOAMMBIX [JISl OCBOCHUS
AUCHHUIUIMHBI (MOIYJIs1)

7 CyioBbI€ MapoOBbIE KOTIIBI : MOPCKOE areHTCTBO TPAHCCEPBUC [ DJICKTPOHHBIN
pecypc]. — Pexxum nocryna: http://www.trans-
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service.org/ru.php?section=info&page=s_s u&subpage=par_kot#nav , cBOOOAHBII. —
3ar. ¢ 3kpaHa

10 Ilepeyenb WH(POPMALMOHHBLIX  TEXHOJOTHWH, HCHOJb3yeMbIX IPH
OCYLIECTBJICHMH 00pa30BaTe/bHOIO Mpouecca M0 AUCHUILIMHE (MOIYJIIO),
BKJIIOYasi IepedYeHb INPOrpaMMHOI0 odecnedyeHuss M HMHGPOPMALMOHHBIX
CNIPABOYHBIX CUCTEM (IIPH HEOOXOAMMOCTH)

- Ilaker npukmagHBIX O(GHCHBIX MPOTpPaMM, BKIIOYAOIMINNA B ce€0S TEKCTOBBIH
nporieccop, cpeacTna nmpocMotpa pdf-aitios u cpencrTpa paboThl ¢ rpaduKoi.

- Koncynbranmonno-npaBoBas cuctema «KoncynbTant [1mrocy.

- DeKTpoHHO-O0MOmMoTeuHas cuctema «Jlaapy» https://e.lanbook.com/.

11 Onucanue MaTepuaJIbHO-TEXHUYECKON  0a3bl, HeoOXoAUMOM s
OCyILIeCTBJICHHH 00pa30BaTEJIbHOIO0 NPOLEcca 0 JUCUHUILINHE (MOLYJIIO)

HaumenoBanue CIICNUAJIM3NPOBAHHBIX

N N Ilepeyenb 0CHOBHOTO 000pYyAOBAHMA
ayiuToOpuii, KaOUHETOB, JadopaTopuii

JlaGoparopHble yCTAaHOBKH U YCTPOICTBA JI1s
aHaJIN3a XapaKTePUCTUK )KUJIKUX TOILIUB (TEIIOTHI
CropaHusi, BA3KOCTHU, TEMIIEPATYpPbl BCIBIIIKH,
IJIOTHOCTH).

Xumnueckue razoananuzatopsl ['XI1-3 nms
OIIPEAEIIEHUS COCTaBa YXOAAIUX ra3o0B.
ABTOMAaTH3UPOBAHHBIM BOJOTPEHHBIN KOTJIOArperaT
KOAB-63.

VY4eOHble MakaThl 0 KOHCTPYKIIMH TJIaBHBIX,
BCIIOMOI'aTeJIbHBIX ABTOHOMHBIX YTHIIU3ALMOHHBIX U
KOMOMHHPOBAaHHBIX MAPOBBIX KOTJIOB, TOMOYHBIX
YCTPOMCTB U KOTEJILHON apMaTyp.l.

[Tomemenune uist 1a0OPATOPHBIX 3aHATHI
cTyaeHToB (Y4eOHO-1abopaTopHBIi
Kopiyc, aya.008)

ITomemenue st CaMOCTOATEIBHON
pabotsl cTyneHToB (Y4eOHo-
nabopaTopHbIii kopryc, aya.307)

Pabouee mecTo, nepcoOHANBHBIN KOMITBIOTED C
BbIX0JI0M B MIHTEepHET

Habop nemMoHcTpanimoHHOT0 000py10BaHUs U

VYyeOHast aytuTopus AJis TPOBEICHUS y4e0HO-HATISIHBIX TOCOOUH, B TOM YHCIIE: T0CKa
3aHATHI JICKIMOHHOTO TUIIA ydeOHast, MyIbTUMEIUNHBIN POEKTOP, SKPaH
MPOEKIIMOHHBIN.

Ha6op neMoHCTpanmoHHOT0 000pYy/I0BaHUS 1
VYyebHast ayauTOpUs Ui MPOBEACHUS | yueOHO-HATJISAHBIX MOCOOMH, B TOM YHCIIE: JOCKA
MIPaKTUYECKHUX 3AHITHH. yueOHasi, MyJIbTUMEIUUHBIN IPOEKTOP, IKpaH
MIPOCKLIIUOHHBIM.

VYueOHas ayauTopus Uil KypCOBOTO
MPOEKTUPOBAHUS (BBIIOJHEHUSI KYPCOBBIX
pabor)

KommsrotepHoe 060pyoBaHre ¢ HEOOXOAUMBIM
MPOrPaMMHBIM U METOJINYECKUM O0ECIIeUEHUEM.
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