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1. IEJI OCBOEHMSI YUEBHOM JUCHUTIINHBI

[{enpro ocBoeHMS yaeOHOM nucuutuinHbl «KOTeIbHBIE YCTAaHOBKWY SIBIIsIETCSl (JOPMUPOBAHUE B
mpoliecce MoAroToBku 6akanaBpos 1o HanpasieHuto 13.03.01 «TemnosHeprerrka u
TEIUIOTEXHUKA C mpoduieM «[IpoMbIIIeHHAs TETUIOHEPTeTUKAY KOMIICTCHIIUHN,
MO3BOJIAIOIIMX MOATOTOBUTH OyIyluX 0akaaaBpoB K MIPOBEACHUIO PadOT MO paliOHaILHOMY
HCIIOJIb30BAHUIO SHEPTETHUECKUX PECYPCOB B TEILNIOAHEPTETUKE, MPOMBIIIIIECHHOCTH, K. /I.
TpaHcnopte u 0obekTax KKX.

3amadeii mpenogaBaHus JUCIUTLIINHBI SBISETCS MPUOOPETEHHUE CTYICHTAaMH 3HAHHUH O
COBPEMEHHOM COCTOSIHUU TEIUIOAHEPIeTUYECKUX 0OBbEKTOB, yCTPOUCTBE U MPUHIUIIAX PabOThI
Pa3IMYHBIX KOTJI0ArperaTroB, OCHOBHOTO M BCIIOMOTaTEILHOTO 000PYAOBaHUs, a TAKXKE pacuera
KOTJIoarperara ¢ mpuMeHEHUEM HOPMATUBHOI'O METO/1a



2. MECTO YYEBHOM JJUCHUILJIMHBI B CTPYKTYPE OII BO

Vyebnas aucuuruinia "KorenpHble yCTaHOBKH" OTHOCUTCS K 010Ky 1 "lucuuninHel
(MomynH)" ¥ BXOAUT B €r0 BApUATUBHYIO YacCTh.

2.1. HaumeHoBaHUs NpeaIIeCTBYOIIMX AUCIHILIAH

Jis u3y4eHust JaHHOW JUCIMILTUHBI HEOOXOIUMBI CIICTYIOIINE 3HAHUS, YMCHUS U
HaBBIKU, POPMUpPYEMbIE TIPEIIIECTBYIOUMMH IUCHUTUTMHAMU:

2.1.1. MareMaTHuka:

3HaHUS: COBPEMEHHBIX TCHCHIMI Pa3BUTHS HAYYHBIX U MPHUKJIAIHBIX IOCTHKCHUH B
npodeccuoHaIbHON 00IacTu.

YMeHus: caMOCTOSITENTFHO BBISIBUTH U UACHTU(DUIMPOBATH MPOOIEMBI CBOeH MPodhecCuoHaNbHOM
JESTSIIbHOCTH, C(HOPMYIIMPOBATH LM UX MCCICAOBAHUS U PEIICHUS, BHIOPATh U 00OCHOBATH
TpyNIy KPUTEPUEB JUIS OLIEHKHU MOJIE3HOCTH pa3padaThIBa€MbIX PEIICHUH.

HaBbiku: HaBBIKAMU paOOThI C KOMITBIOTEPOM KaK CPEJICTBOM YyIIpaBlieHHs HH(OpMaIien
2.1.2. TemsiomaccooOMeH:

3HaHus: (1)I/I3I/I‘I€CKI/IX OCHOB BaKOHOMepHOCTCfI TCIUIO-U MACCOIICPCHOCA AJId BBIABJICHUSA
CYIIHOCTU HpO6H€M, BO3HHKAIOIMMUX B XOAC HpO(l)eCCI/IOHaHBHOI;’I JACATCIIbHOCTH

YMeHus: C(bOpMI/IpOBaTB 3aKOHYCHHOC ITPCACTABJICHUC O ITPHUHATBIX PCHICHHAX

HaBbIkH: CTaHIAPTHBIMU CPEICTBAMH aBTOMATU3AIIUH ITPH TPOSKTUPOBAHUN TEXHOJIOTHYECKOTO
000pyI0BaHUS

2.1.3. TexHu4yeckasi TepMOIMHAMMKA

3HAHMS: OCHOBHBIX 3aKOHOMEPHOCTEHN KJIACCUYECKON TEPMOJUHAMUKHU U €€ TEXHUUECKUX
MIPUIIOKEHU I

YMeHus: caMoCTOSITENbHO pa3paboTaTh METOAUKY NMPOBEIECHUS HKCIIEPUMEHTA

HaBbIku: cTaHIapTHBIMU CPEACTBAMH aBTOMATH3AIIUU MPU IPOESKTUPOBAHUN TEXHOJIOTHUECKOTO
000pyI0BaHUS

2.1.4. TOHJII/IBO, BOAOMOArOTOBKA M CMAa304YHbI¢ MATEPHUAJIbI B JHCPIreTUKE!

3HaHus: TCOPCTUYCCKHUX OCHOB TCINIOTCXHHUKHU,; METOJ0B MaTEMAaTUYCCKOT'O aHaJIN34a,
MOZACIINPOBAHUA U SKCIICPUMCHTAJIBHOT'O UCCIICAOBAaHM A, OCHOB TCOpUHA HOI[O6I/I}I 1 METOJBI
06pa60TKI/I JaHHBIX OKCIICPUMEHTAJIbHBIX I/ICCJ'IG)IOBaHI/II\;I

YMeHus: COCTaBUTh MPOrpaMMy HAOIIOACHUN C yKa3aHUEM U3MEPSIEMbIX BETUYHH U CPEICTB
HU3MEpEeHH (MMPUOOPOB); UCIIOJIB30BATH ATH 3HAHUS JUIsI IPOBEICHUS SKCIIEPUMEHTOB T10
crangaptaoi Meroauke (I'OCT)

HaBpiku: npremMamu paboThl C M3MEPUTEIBHBIMU CPEACTBAMU (YCTaHOBKAMH) U
M3MEPUTENIbHBIMU TPUOOPaMHU, HaBBIKAMH MaTeMaTH4Yeckoi 00pa-00TKU U MpeCTaBICHUS
pEe3ynbTaTOB U3MEPEHUN, COCTABJICHUS ONMCAHUMN U OTYETOB; IIPUEMaMU OLICHKHU ITOTPELIHOCTEN
WU3MEPEHUIN

2.1.5. duszuka:

3HaHUs: KaK BBISIBUTh €CTECTBEHHOHAYYHYIO CYIIHOCTh IP00JIeM, BOSHUKAIOIIUX B X0/1€
npodeccHoHaIbHON AATETPHOCTH M KaK COCTABIIATH IUIaH MCCIEI0BAaHUN, HEOOXOUMBIX JUIs
peleHus THX IpodIeM



YMeHus: IpOBOAUTH U3MEPEHHS, 00padaThIBaTh, AHATTU3UPOBATH U TIPEICTABISATH PE3YIbTAThI
HUCCIEeN0BaHUN

HaBwiku: COBpPEMEHHBIMH aHAJIUTUYCCKUMHU MECTOJUKaAMUA O6pa6OTKI/I " IpCACTaBICHUA
SKCHCPUMCHTAJILHBIX PE3YJIbTATOB; HABBIKAMU KOMHBIOTCpHOfI 06pa6OTKI/I JaHHBIX C IIOMOIIBIO
COBPEMEHHBIX IIPOIrpaMMHBIX ITPOAYKTOB

2.2. HaumeHoBaHMe MOCTEAYIOIIMX U CIIATIIIUH

PCSYHBTaTbI OCBOCHMA NUCHUILIMHBI UCITOJIB3YIOTCA IPHU U3YUYCHUHU IMOCJICAYIOIINX
y‘Ie6HBIX JUCHUITINH:

2.2.1. VIcTOYHMKY 3arps3HEHUS U TEXHUYECKUE CPEACTBA 3aIUThI OKPYKAIOLIEH cpebl

2.2.2. Cuctembl TEIIOCHA0XKEHUS MPEIIPUITUNA TPOMBILIUIEHHOCTH, X./I. TPAHCIIOPTA U
KKX

2.2.3. TennoBeie CTaHLINHU C BOI[OFp@fIHLIMH H IIapOBBIMH KOTJIaMHU



3. INIAHUPYEMBIE PE3YJIbTATBI OBYYEHUA 11O JUCIIMIIJIMHE (MOAYJIIO),
COOTHECEHHBIE C IINTAHUPYEMbBIMHU PE3YJIbTATAMHU OCBOEHMUAA
OBPA3OBATEJIbHOM ITPOT PAMMBbBI

B PE3YIbTAaTC OCBOCHUA NUCHUIUIMHBI CTYACHT JOJIKCH:

Ne
i Ko 1 Ha3BaHHEe KOMIIETEHIMN O>kngaeMble pe3ynbTaThl
1 [TIK-4 cniocoOHOCTRIO K POBECHUIO 3HaTh ¥ TIOHUMATh: METOABI U TPEOOBAHMS,

9KCIEPUMEHTOB II0 3aIaHHOW METOIMUKE,
00paboTKe U aHAIH3Y MOTYYEHHBIX
PE3yabTaTOB C MPHBJICYCHHEM
COOTBETCTBYIOIETO MATEMAaTHYECKOTO
anmapara.

COOTBETCTBYIOIINE 3aa9aM IIPOBEACHUA SKCIIEPUMEHTA
0 3aJaHHOU METOUKE

YMeTh: caMOCTOATENBHO MMPOBECTU UCIIBITAHUA
KoTJjioarperara 1o pa3pa60TaHH0171 MCTOOUKE

Brnaners: MeToamu 00pabOTKH TTOJTyYEHHBIX
PE3YJIBTATOB, a TAK)KE 3HAHUAMH U YMECHUSIMH JUIS
COCTaBJIECHU 0030pOB, OTYETOB M HAYYHBIX ITyOIMKALIUH




4. OBBEM JUCIHHUIIVIMHBI (MOAYJIs) B BAYETHBIX EAUMHUIIAX U
AKAJEMHUYECKHUX YACAX

4.1. O0mas Tpya0eMKOCTb JUCHUILIMHBI COCTABJISIET:

7 3a4eTHBIX eauHMI] (252 ak. 4.).

4.2. Pacnpenesienue 00beMa yueOHOM JMCUMILIMHBI HA KOHTAKTHYI0 padoTy ¢
NnpenoaaBaTejieM U CAMOCTOSITEILHYIO Pa00Ty 00yUYarO X cst

KommuectBo yacos

N Beeromo Cemectp | Cemectp

Bun yaeOHOM paboThI ydaeOHOMY 5 6
TUTaHy

KonrtakTHas padota 88 44,15 44,15
AynuropHsble 3aHATHS (BCETO): 88 44 44
B Tom uuce:
nexmun (JI) 54 36 18
npaktudeckue (I13) u cemunapckue (C) 18 0 18
nabopatopubie padotsl (JIP)(;1abopaTopHBIi MPaAKTHKYM) 16 8 8
(JIII)
CamocTosTenpHas padora (BCero) 101 37 64
Dk3aMeH (pU HATUIHH ) 63 27 36
OBIIA TpynoeMKOCTh IUCHUIUIMHBI, YaChl: 252 108 144
OBUIAS TpyA0eMKOCTh AUCHUIUIMHBI, 3a4.€]1.: 7.0 3.0 4.0
Texymuii KOHTPOJIb YCIIEBAEMOCTH (KOJIMYECTBO U BT Eg 1(1)’ [IK1, Eg 1(1)’
TEKYIIEro KOHTPOJIS) HK2, [1K2 HK2’
Bupl mpoMexyTouHOM aTTecTanuu (3K3aMeH, 3a4eT) 9K 9K OK




4.3. Copepxanue JMCHUIIMHBI (MOAYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM
(pa3nenam)

Cemectp

Tema (pazaen) yueOHOM
JUCTIATUTAHBI

Bunpl yueOHOM IeATeILHOCTH B yacax/
B TOM YHCJIC HHTEPAKTUBHOM (hopMe

DopMbL
TEKYLIETO
KOHTPOJIS

YCIIEBAEMOCTU U
IIPOMEKY-

TOYHOMU

aTTeCTalluU

~

o| I13/TI1

~| KCP

10

Paznen 1
OO01e cBENECHNS O
maporeHepaTopax

| o] JIP

=|®| CP

N|©| Beero

Tema 1.1
Knaccudukarus
MaporeHepaTopoB.
Bonorpeiinbie KOTabI.
Buap! Tonus,
MIPUMEHSIEMbIE TIPU
C)KMTaHHU B KOTJIaX

Tema 1.1
I"azoTpyOHBIC U
BOJOTPYOHBIE KOTJIEL.
Kotiter ¢ xamepamm.
KommonoBka
3JIEMEHTOB
KOTJIoarperara

Tema 1.1

Kotaer Tuna JIKBP, KE
u JIE. Ycrpoiictso,
nmapaMmeTpsbl, oKa3aTenu
pabotel. KoTinel Trma
IITBM

Paznen 2
[Iponeccrl B KOTENBbHBIX
YCTaHOBKax

12

11

25

Tema 2.2

I'enepanus napa.
TepmoauHaMuyeCcKui
MPOIIECC TTOYICHUS
napa, Temio,
MIOJTBOJTUMOE K Mapy

Tema 2.2

TemnooOMeH B
KoTJIoarperare.
Tennonepenaya B TOMKe
KoTia, TernnooOMeH B
KOHBCKTHUBHBIX nytn(ax,
naporneperpeBarese,
SKOHOMaii3epe u
BO3/IyXONOJOrpeBaTere.

K1,
YcTHbli onpoc

Tema 2.2

Hupkymsinus B KOTIax.
Pacrionaraemeie u
MOJIC3HBIC HATIOPBI.
Kpatrocts
uupkyisiuuu. [Tpuannsl
HapyIIeHust paboThI
IIUPKYJISIIIHOHHBIX
KOHTYPOB.
OcobeHHOCTH




Cemectp

Tema (pazaen) yaeOHOM
JHCIATUTHHB

Bust yueOHOM AEATENEHOCTH B yacax/
B TOM YHCJIC HHTEPAKTHBHOH (hopme

JIP

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalyu

3

o| II3/TI

~| KCP

©| Bcero

10

[UPKYJISIUH B
BOJIOTPEHHBIX KOTJIAX

Tema 2.2
BHyTpuKOTIOBBIE
MPOLIECCHI.
ITenooOpa3zoBanue u
YHOC Kanejb KUIsIen
JKUJIKOCTH B KOTJIE.
CenapanoHHbIe
YCTpOICTBA.
[lepuonudeckas u
HeTIpephIBHAS
TPOIYBKA.
Crynenuaroe
ucrnapeHue

10

Tema 3.3

CoctaB u 066EM
JIBIMOBBIX T'a30B.
KonmuecTtBo Bo3myxa,
HEoOX0AUMOT0 ISt
COKHT'aHWS TOILINBA.
Koadpdumment n3opTka
Bo3ayxa .CocraB u
00BEM TIPOTYKTOB
CrOpaHHsl.

IIK2,
YceTHbli onpoc

11

Tema 4.4

TerutoBoii 6aranc
koTia. CocTaBieHue
TEIIOBOTO OajaHca
komoarperara. [lorepu
Teria ¢ yXOASIUMHU
razaMu. XUMHA4YECKUN U
MeXaHU4YeCKUH
Hepnosxor. Temno,
YHOCUMOE IIUTaKaMH.

12

Tema 4.4

Onpenenenue KI1J]
KoTJa. Beruncnenue
KIIJ no npsimomy u
obpaTHOMY OamaHcy
Teria. Beraucnenue
pacxoja TOIIIHBA.
Oxceprerruecknii KIT/]
KOTJIOarperara.

33

OK

13

Paznen 3
XapakTepUCTUKHU
JIBIMOBBIX T'a30B

6/3

15

25/3

14

Pasznen 4
[oka3zaTenu paboThI
KOTEJIbHON YCTaHOBKHU

12

6/3

51/3

15

Pazgen 5
DJ1eMEHTBI
naporeHeparopa

18

6/3

64

130/3

16

Tema 5.5

TIK1,




Cemectp

Tema (pazaen) yaeOHOM
JHCIATUTHHB

Bust yueOHOM AEATENEHOCTH B yacax/
B TOM YHCJIC HHTEPAKTHBHOH (hopme

JIP

CP

Dopmbl
TEKYIIETo
KOHTPOIIS

YCIICBAEMOCTH H
MIPOMEXY-

TOYHOMU

aTTecTalyu

3

o| II3/TI

~| KCP

©| Bcero

10

Cxuranue TOIUINBA B
koTnax. KoncTpyxkius
TOTIOK JJISL CKUTaHUS
TBEPJIbIX TOILIUB.
Cxuranue Ma3yToB B
KOTEJbHBIX arperaTax.
T'openounsie
yCTpoIcTBa 1t
COKUTaHMS Ta3a.
T'openounsie
yCTpoiicTBa
BOJIOTPEHHBIX KOTJIOB.

YerHbli onpoc

17

Tema 5.5

Hasnauenue u
KOHCTPYKIIMHU
naporneperpeBareiei.
CxeMblI T0/ICOeTUHEHUS
naporneperpeBareiei.
TenoBoit 6anaHc
HaporeperpeBaTes.
PerynupoBanue
neperpena napa

18

Tema 5.5
Hasnauenue u
KOHCTPYKIIUS
9KOHOMaii3epa.
OKOHOMait3epsI
KHUTISIIIETO 1
HEKUIIAIIETO THIIOB.
TemoBoit 6anaHc
SKOHOMaii3epa

[K2,
VYcTHbll onpoc

19

Tema 5.5
Ha3nauenue n
KOHCTPYKIIUU

BO3AYyXOIIOAOTPpEBATEJIA.

PereneparusHblie u
peKynepaTUBHbIE

BO3AYyXOIIOAOTPEBATEIIN.

BnusHue Temnepatypsl
YXOZSIIUX ra30B Ha
KOPPO3HIO

BO3AYyXOIIOAOTPEBATEIA.

TemoBoit 6anaHc
BO3AYXOIOAOTpEBATEII
3amura KypcoBoro
MPOEKTa

39

KII, DK

20

Bcero:

54

16

18/9

101

252/9




4.4. JlabopaTopHbie padoThI / NPAKTHYECKHE 3aHATHS

JlaGopaTopHble pabOThI MPEAYCMOTPEHBI B 00beMe 16 ak. d.

Bcero ua-
COB/ M3 HUX
Ne Ne Tema (pazaen) . 4acoB B
. HaumenoBanue 3ansTuii
n/m | cemecrpa | y4eOHOI QUCIUIUINHBI UHTEpaK-
TUBHOHI
¢hopme
1 2 3 4 5
5 PA3JIEJT 1 Konctpykuus nByx6apadaHHOTO TapOBOTO KOTIA 2
1 OO0miue cBeneHus o
naporeHeparopax
5 PA3JIEJI 2 Pacuer ruapaBnu4eckux CONpPOTUBIICHUI 2
2 [Tpouecchl B KOTENBHBIX |a3pOANHAMUYECKOTO TPAKTa KOTENBFHOTO arperara
YCTaHOBKax
5 PA3JIEJT 4 MeTtonnka 00paboTKH OaTaHCOBBIX UCTIBITAHUH 2
3 IMokazatenu paboTh IIapoBOTO KOTJIA
KOTENNbHOH YCTaHOBKH
6 PA3JIEJI 4 Wzyyenne marepualibHO# 6a3bl BOAOTPEHHOM 1
4 ITokazarenu paboTh KOTEJNbHON
KOTEJIbHON YCTaHOBKHU
5 PA3JIEJT 4 OmnpeneneHue K.IL. 1. KOTJIa 2
5 [Noxazarenn pabOTHI
KOTENbHOH YCTaHOBKH
6 PA3JIEJT 4 Wzydenne MaTepuaisHON 06a3bl KOTEIBHOU C 1
6 IMokazarenu paboTh MIapOBBIMHU KOTJIAMHA
KOTEJIbHOM YCTaHOBKHU
6 PA3JIEJL 5 KoHcTpyKTHBHBIE 0COOEHHOCTH T'a30Ma3yTHBIX 2
7 O1eMeHTHI TOPeNIoYHBIX ycTpoiicTB. OnTumMmusanus npouecca
naporeHeparopa TOPEHHs B ra30Ma3yTHBIX FOPEJIOYHBIX YCTPOUCTBAX
6 PA3EJ 5 KoHcTpyKkTHBHBIE pelieHus BO31yX0NoJorpeBareiei 1
8 DneMeHTHI KOTEJBHBIX YCTAaHOBOK
naporeHepaTopa
6 PA3JIEJI 5 KoHCcTpyKIns 1 KOMIOHOBKA BOASHBIX 1
9 O1eMeHTHI 9KOHOMaif3epoB. MIx paboTa B KOTETBHOM H
naporeHeparopa OTOITUTEILHOM IIMKJIaX.
6 PA3JIEJ S Konctpykuus u paborta maporeperpeBaTeneii KOTIOB 2
10 DNIeMEHTHI JKBP
naporeHepaTopa
BCEI'O: 16/0
[IpakTiueckue 3aHATHS IPEAYCMOTpPEHBI B 00beme 18 ak. u.
Bcero ua-
COB/ M3 HUX
No No Tema (paznen) . 4acoB B
o HanmeHoBaHnue 3aHATHI
n/m | cemectpa | y4eOHOI QUCIUIUINHBI UHTEpaK-
TUBHOU
dhopme
1 2 3 4 5
6 PA3JIEJL 3 Omnpenenenne 00bEMa BO3Iyxa, HCOOXOUMOTO JIIIsS 6/3
XapakTepuCTHKH CKUraHMs TorBa. OnpeesieHue cocrtaBa
1 JIBIMOBBIX Ta30B IIPOyKTOB cropanus Torusa. [loctpoenue It -

JIUarpaMMBI IPOTYKTOB CTOPaHUS




Bcero ua-
COB/ M3 HUX
No No Tema (pazaen) . 4acoB B
o HaumenoBanue 3aHsATHIA
/I cemecTpa | y4eOHOW AUCITUILTHHEI HWHTEpaK-
TUBHOH
¢hopme
1 2 3 4 5
6 PA3JIEJ 4 Omnpenenenus KIIJ[ kotna. Beraucnenus pacxona 6/3
2 [Mokazatenu paboThI TOILIINBA
KOTEJIbHOW YCTaHOBKH
6 PA3JIEJ 5 TenmoBoit pacueT maponeperpesarens. TermIoBoi 6/3
3 O1eMeHTHI pacueT SKoHOMaif3epa
aporeHeparopa
BCEI'O: 18/9

4.5. IlpumepHasi TeMATHKA KYPCOBBIX IIPOEKTOB (pador)

Llenb KypcOBOTO MPOEKTUPOBAHUS - OCBOCHHE METOAMK MTPOSKTUPOBAHUS KOTEIBHBIX YCTAHOBOK
Y NIPAKTUYECKOE MCIIOIb30BAaHUE 3HAHUH, OTYUYCHHBIX IIPH N3yYCHUH PaccMaTpUBaeMOil
JVCIIATUTAHBL.

B 3aaHny Ha BBIITOJTHEHUE TOBEPOYHOTO TEIUIOBOTO pacyera KOTJioarperaTa 3a1aeTcs THIT
kotna (IKBP-6,5-14, JIKBP-10-14, IKBP-20-14, IITBM-50) u cocTaB TomiuBa (ra3, Ma3yT
WM TBEPJOE TOILIMBO). BMecTe ¢ 3a1aHneM BbIIaeTCsl ITaKeT MaTepHajoB, COJCPIKAIINK, B
YaCTHOCTH, ONMCAHUE KOTJIA, IIPOTPAMMBI JJISl ONIPEICIICHHUS] TEPMOAMHAMUYECKUX MTaPaMETPOB
BOJIBbI, BO3/IyXa M IPOYKTOB CrOpaHus, KOA(PHUINEHTOB OCIa0ICHHUS U3ITYUYCHHST TOIOYHON
cpenoi, K03 UIMEHTOB TEIUIOOTAAYH MTPH 00TEKaHNH KOHBEKTHBHBIX TOBEPXHOCTEH KOTIIA.
OTu Marepuabl pa3MeIleHbl Tak JKe Ha caifTe B JIokanbHOU cetu kadenpsl. IIpoekt
BBITIOJTHSIETCSI COTJIACHO METOINYECKOMY YKa3aHHUIO.

KypcoBoii npoeKT A0KEH coiepKaTh MOSICHUTENBHYIO 3alIUCKY C Pe3y/IbTaTaMU pacyeTa u
YepTeK KOTEITHHON YCTaHOBKH.




5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

B npornecce 00y4ueHns JOKHBI UCTIOIB30BATHCSI HHTEPAKTUBHBIC ()OPMBI IIPOBEICHHSI 3aHATHH,
CBSI3aHHBIE C 00CYKJICHHEM ITPOOIeM IPUMEHEHHSI COBPEMEHHBIX METO/I0B ITOCTPOCHUS
TEIIO0OMEHHBIX afrmaparoB B IPOMBINUJICHHOCTH U Ha K.A. TPAHCIIOPTC.

B cooTBeTcTBUM ¢ yueOHBIM IIIAHOM 00BEM HHTEPAKTHBHON (POPMBI 00yUEHHUSI COOTBETCTBYET
CIIEIYIOIIEMY KOJIMYECTBY YACOB: B CEABMOM ceMecTpe — 18 yacos.



6. YAEBHO-METOJAYECKOE OBECIIEYEHHE JIJISI CAMOCTOSTEJBHON

PABOTbBI OBYYAIOHIUXCS IO AUCHUIITTUHE (MOAYJIIO)

Bun camocTosTenpHOM pa60T1>1 CTyACHTA.

No No Tewma (paznen) Bcero
n/n cemecTpa | y4eOHOH AMCIMIUINHBI Hepesets yqe6H0-MeTOI[I/I‘IeCIfOFO 4acoB
obecrnieyeHust Il CaMOCTOSITEbHON paboThl
1 2 3 4 5
1 5 PA3JIEJT 1 YcBOUTE CBENICHHS O MTApOTEHEPaTOPaXx. 11
OO6mue cBeneHNs 0 N3y4unTh KIIacCU(PUKALINIO TApOTEHEPATOPOB.
naporeHepaTopax Bogorpeiinbie KOTIIBI
2 5 PA3JIEJI 2 VYcBouTh npolecckl reHepanuu napa u 11
IIpouecce! B MPOLIECCHI TEII000MEHa, IPOUCXOASIINE B
KOTEJBHBIX KOTiax. M3y4nTh Ipouecchl HUPKYIISIIIH B
yCTaHOBKax KOTEJIbHBIX YCTaHOBKAX
3 5 PA3JIEJI 3 [Totpebnenne Bo3ayxa MpH CYKUTAHUHN TOILTABA 15
XapakTepUCTHKH M COCTaB MPOJYKTOB CTOPaHUS
JIBIMOBBIX T'a30B
4 6 PA3JIEJ 5 AHanu3 TEIIOBBIX TOTOKOB B KOTJIE. 44
OneMeHTHI Temmneparypa yxoasuiux razon. KI1/]
rnaporeseparopa koTioarperara. Jkceprernueckuit KI1J[ u
MOTEPH IKCEPTHH B KOTIIE
5 6 PA3JIEJI 5 WzyueHne KOHCTPYKIUI MaponeperpeBaTens, 20
OJeMeHTHI 9KOHOMaif3epa U BO3LyXOIOJOrPEeBATENS
naporeHeparopa
BCEI'O: 101




7. IEPEYEHb OCHOBHOA U IONIOJIHUTEIbHOM JIUTEPATYPBI,
HEOBXOJNMOI JJIs1 OCBOEHUS U CIATITAHBI (MOYJIST)

7.1. OcHoBHasI JJUTEepaTypa

Hcnonb3yercs
Ne HaiMeHOBAHME Astop (b1) I'on u MecTo M3nanus NIPY U3YYCHUHU
n/n Mecto goctyna pa3zenoB, Homepa
CTpaHUI]
1 | ITapoBsie u BomOTpeHHBIC B.A.CokooB M.: "Axkanemus", Bce pasnensr
KOTJIBI MaJIOH U CpeIHeH 2008
MOII[HOCTH HTB; xad. TXKT
2 | KoTenpHBIC YCTAHOBKH B UX B.A.CokooB M.: "Axanemus", Bce pasnensr
SKCIUTyaTaus 2007
HTB; ka¢. TOKT
3 | TemnmoBoit pacueT KOTIOB 1O.I1.KonakoB M.: MUUT, 2010 Bce paszenst
JAKBP, Meroauueckue HTB; xad. TXKT
ykazanus k KI1

7.2. JlonosiHUTEIbHAS JIUTEpPaTypa

HUcnone3yercs
Ne HanMeHoBaHIe Astop (b1) I'on u MecTo M3naHms IIPY U3y4CHUU
/m Mecto noctyna paszesoB, HOMepa
CTpaHuUI]
4 | CupaBounuk o kotinam manoir | K.®@.Pognatuc, M.: Bce paznenst
MOIIHOCTH A H.TTonTapernxwuii OHeproaToMu3ar,
1989
HTB; kad. TXKT
5 | TenmoreHepaTopsl KOTEIBHBIX M.B.®oxun M.: Bce pasaenst
"MamuHocTpoeHue",
2005
HTB; xa¢p. TXXT
6 | ITapoBble 1 BogorpeiHble A.K.3p1K0OB M.: Bce pasjenst
KOTJIBI OHeproaroMusiaT,
1987
HTB; xad. TXKT
7 | KoTenpHBIE YCTaHOBKH JLLH. CunenbkoBckui, M.: Dueprousaar, Bce pasenst
mpoMBbINUIeHHBIX npeanpuatuii | B.H. FOpenes 1983
HTB; xad. TXKT
8 | [aporenepaTopsl M.A.CTpIpuKoBUY M.: Dueprus, 1996 Bce pasenst
3JIEKTPOCTAHLIMH HTB; xad. TXKT

8. MEPEYEHb PECYPCOB MTH®OPMAIIMOHHO-TEJEKOMMYHUKAIIMOHHOM

CETHM "MHTEPHET", HEOBXOJMUMBIE JJISI OCBOEHHUS TMCHUATIIVHBI
(MOY.JIS)

1. http://library.miit.ru/ - snexTpoHHO-OMOIHOTEYHAs cucTeMa HaydHO-TeXHUUeCKOoi
oubmmoreku MUNT.

2. http://elibrary.ru/ - Hayuno-snekTpoHHas OHOIHOTEKA.

3. ITouckossie cucteMsl: Yandex, Google, Mail.

4. http://www.twirpx.com/ - snextponHasi OuOIHOTEKA.

9. HIEPEYEHb MTH®OPMALIMOHHBIX TEXHOJIOT Wi, TPOTPAMMHOT O
OBECHEYEHHUS U THOOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM,
MCHOJIL3YEMBIX TPU OCYIIECTBJEHUH OBPA30BATEJBLHOI'O MMTPOLIECCA
MO JUCHUILIMHE (MOLYJIIO)

JUis ipoBeieHus! ICKIMOHHBIX 3aHATUH HE00XO0AMMa CIIelUaIn3UPOBAHHAS JICKIIUOHHAs
ayIUTOPHS C MYJBTUMEINA allllapaTypou.



Jlyist mpoBeieHust PAKTHYECKUX 3aHATHI HEOOXOIMMbI KOMITBIOTEPHI ¢ MUHUMAIIbHBIMU
tpeboBanusimMu — Pentium 4, O3Y 4 I'b, HDD 100 I'b, USB 2.0 ¢ pabounMu MecTaMu B KOMITb-
I0TepHOM KJiacce. KoMIbIoTephl JOHKHBI OBITh 00ECTIeUeHBI CTaHAAPTHBIMU JTHIICH3MOHHBIMH
MIPOrpaMMHBIMH IIPOYKTaMHU U 00s13aTeILHO MPOrpaMMHBIM ITpotyKToM Microsoft Office ne
ke Microsoft Office 2007.

10. OMMCAHME MATEPUAJIBHO TEXHUYECKOM BA3bl, HEOBXOJIUMOM JJIs
OCYHIECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JTUCHUIIJIMHE
MOAYJIIO)

OcHoBHasl IEKLIIMOHHAs ayAUTOPHUS, a TAKKE MMOMellleHus 1abopaTopuil Kadeapbl
«TemnnosnepreTuka xene3HoopoxkHoro Tpancnopray MU Ta o6opynoBansl
MYJIbTUMEMHHBIME KOMIUTIEKcaMu. KoMITbIOTEpHBIN Ki1acc 000pyaoBaH 17 KOMIbIOTEpaMu U
KoHAUIMOHepoM. Pabouee MecTo npenoaaBaress ¢ IepCOHaIbHBIM KOMIIBIOTEPOM, OJKIIOUEHO
k cetssM INTERNET u INTRANET.

HmeeTcst KOMIIEKT NEPEHOCHBIX MHCTPYMEHTOB M 000PYI0BaHUS JIJ1sl IPOBEACHUS
sHepreTUdeckux ooOcienoBanuil. B coctaBe yueOHbIX Jaboparopuit kadenpsl «TermnosHepreTrka
KEJIE3HOIOPOKHOTO TPAHCIIOPTa» UMEIOTCS CTCHIBI JJIsl IPOBEICHHsI Ta00paTOPHBIX PadOT 10
OTJIeNbHBIM pazjenam aucuuruinabl "Korenbable yctanoBku'". [1pu npoBeneHnn yaeOHBIX
3aHATUH 110 TUCUUIUIMHE UCTIOIb3YIOTCS MaTepUallbl, pa3MELICHHbIC Ha CaliTe B JIOKAJILHOU CETH

Kadeapsl.

11. METOJUYECKHUE YKA3AHUS 1151 OBYUYAIOIUXCSI 10 OCBOEHHUIO
JUCLUILIMHBI (MOLYJIS)

OCHOBHBIMHU BUJAMH ayAUTOPHOMN paOOTHI CTYIEHTOB SIBJISIFOTCS JIGKIIMU U TIPAKTHYECKUE
3aHsTHs. B X0/1€ nekuuii mpenoaBaTelb U3JaraeT U pa3bsaCHIET OCHOBHbIE, HAauOO0JIee CI0XKHbIE
MOHSITUS TEMBI, & TAKXKE CBSI3aHHBIE C HEM TEOPETUUECKHE U MPAKTUYECKHUE MPOOIEMBI, TaeT
YKa3aHUs Ha CaMOCTOSITENIbHYIO padoTy.

OO0yyarommmMcst He00X0AUMO MTOMHUTh, UTO KaUeCTBO MOJTYYEHHOTO 00pa30BaHUs B HEMAJOM
CTEIMEHU 3aBUCUT OT aKTUBHOM POJIM CaMOro 00y4Jaromierocsi B yaeOHOM IpoIiiecce.
OO0yyaromuiicst oM KeH OBITh HallEIeH Ha MaKCUMAJIbHOE YCBOEHHE MOAaBAEMOr0 JIEKTOPOM
MaTepuaa, mocje JEKIUH U BO BPEMsI CTICIIHAIbHO OPTraHW3yeMbIX HHAUBUAYATbHBIX BCTPEY OH
MOKET 3aJaTh JIEKTOPY HHTEPECYIOLIUE E€r0 BOIIPOCHI.

['maBHas 3a7a4a JIEKIIMOHHOTO Kypca — ¢hOpMHUPOBaTh Y O0yUaIOLIUXCSl CUCTEMHOE
npe/cTaBlIeHne 00 U3y4aeMoM MpeaMeTe, 00eCeYnTh YCBOCHHE OYIyIIIUMU CIeIIHATUCTaMH
OCHOBOIIOJIArarollero yueOHoro MaTepuraia, IpUHIMIIOB U 3aKOHOMEPHOCTEN pa3BUTHUS
COOTBETCTBYIOIIEH HAYYHO-TIPAKTUYECKOM 00JIACTH, a TAKKe METOI0B IPUMEHEHHS MOTy4EeHHBIX
3HAHWM, YMEHUH U HAaBBIKOB.

Ocnosuble ¢yHkiuu neknuii: 1. [To3naBarenpHo-00yuatomas; 2. PassuBatomias; 3.
OpueHnTupyronie-Hanpasisiomas; 4. AKTuBu3npyromas; 5. BocniurarensHas; 6.
Opranusyromas; 7. UHpopmannonHasi.

3aauy NpaKTUYECKUX 3aHIATUN: 3aKpeIIeHUe U yIiIyOJieHne 3HaHUM, MOJTyYeHHbBIX Ha JeKIUIX
U IPUOOPETEHHBIX B MPOIIECCE CAMOCTOSITENLHOM pabOThI ¢ yueOHOM IUTEpaTypoH,
dbopMupoBaHKE Y O0YJAOIINXCSI YMEHUM U HaBBIKOB pa0OTHI C UCXOIHBIMU JAHHBIMH, HAYYHOU
JUTEPATYpPOH U CTIEIMAIbHBIMU JOKYMEHTaMu. [IpakTuueckoMy 3aHSATHIO TOKHO
MpeIIIeCTBOBATh 03HAKOMIIEHHUE C JIEKIIHENH Ha COOTBETCTBYIOLIYIO TEMY U JIMTEPATYpOil,
YKa3aHHOM B IJIAHE ATUX 3aHATUM.

[To quctuIuIMHE TPEYCMOTPEHO BBIMOJTHEHUE CTYICHTAMHU PA3JINYHbIX BUIOB
CaMOCTOSITENILHOM paOOTHI.

CamocTtosTenbHas paboTa MOXKET ObITh YCIEIIHOM NP ONpPEAETICHHBIX YCIOBUAX, KOTOPHIE
HE00X0UMO opraHn30BaTh. Ee mpaBuiibHas OpraHu3alys, BKIIFOYAIOIIAs TEXHOIOTUH 0TO0Opa
1esnei, CoaepKaHusl, KOHCTPYUPOBAHUS 3aJaHUK U OPTraHU3ALMI0 KOHTPOJISA, CHCTEMAaTUYHOCTh
CaMOCTOSITENILHBIX YUEOHBIX 3aHATHH, 11ejecoo0pa3Hoe IaHNPOBAaHUE pab0YeTro BpeMEH!



MO3BOJISIET IPUBUTH CTYJICHTaM YMEHUS U HaBBIKU B OBJIAJICHUU, U3YYCHUU, YCBOCHUU U
CUCTeMaTH3allK MPUOOPETaeMbIX 3HAHUN B IIpoIiecce 00yUeHHUsI, IPUBUTH HABBIKH MTOBBIILCHUS
npo¢eCCHOHATBLHOTO YPOBHS B TEUCHUE BCEH TPYHLOBOW AEATEIHHOCTH.

K camocrositenbHOl paboTe CTyI€HTOB OTHOCUTCSI:

- MpopabOTKa KOHCIIEKTA JICKIUU;

- paboTta ¢ yueOHMKaMH, y4eOHBIMH TOCOOUSMH, CIIEIIMATILHOM JIUTEpaTypOil 10 TaHHOU TeMe ,
MOATrOTOBKA PELICH3HUI;

- IOJArOTOBKA K IPAKTUYECKOMY 3aHATHUIO;

- HamucaHue pedepara;

- BBIIIOJTHEHUE TECTOBBIX 3aJJaHUN;

- IOATOTOBKA K 3K3aMEHY.

L{enbto HanMcaHus pedepaToB SIBISETCA: MPUBUTHE CTYIEHTAM HaBBIKOB OMOIMOTrpaduieckoro
MOKCKa HEOOXOIMMOH JInTepaTyphl (Ha OyMa)XHBIX HOCUTEISAX, B QJIGKTPOHHOM BUJIE); IPUBUTHE
CTYyJICHTaM HaBBIKOB KOMIIAKTHOT'O M3JI05KE€HUS MHEHHS aBTOPOB U CBOETO CYXKJICHHUS 110
BBIOPaHHOMY BOIIPOCY B MUCbMEHHOH (OpMe, HAYYHO TPAMOTHBIM SI3BIKOM U B XOPOILIEM CTHIIE;
nprOOpeTeHNE HaBbIKA IPAMOTHOT'O O(OPMIICHUS CCHUIOK Ha UCIIOJIb3yeMble HCTOUHUKH,
IIPABWJIBHOTO LIUTUPOBAHMSI aBTOPCKOTO TEKCTA; - BBISABICHUE U PA3BUTHE Y CTY/I€HTa HHTEpeca K
OTpeieIEHHON HayuYHOU U MPaKTUYEeCKON MpoOiieMaTHKe C TeM, YTOObI UCCIIEJIOBAHHE €€ B
JaTbHEHIIIEM MPOJI0KAIOCH B MMOATOTOBKE W HAITMCAHUH KYPCOBBIX U AUITIOMHOU PaOOTHI.
OcHoBHbIE 33/1a4 CTYJI€HTA MPU HAMMMCAHUU pedepaTa: ¢ MAKCUMaIbHOM MOJHOTON
MCII0JIb30BAaTh JINTEPATYPY IO BEIOpAHHOU TeMe (KaK peKOMEHYEMYI0, TaK U CaMOCTOSTEIbHO
o100paHHYy0) Ui MIPABUIIBHOTO TOHUMAaHUs aBTOPCKOM MO3HUIIMK; BEpHO (0€3 NCKaKEHUS
CMBbICJIa) MepelaTh aBTOPCKYIO MO3UIUIO B CBOEH paboTe; YACHUTD AJis c€0sl U U3JI0KUTh
MPUYMHBI CBOETO COTJiacus (HECOriacusi) ¢ TeM HIIM MHBIM aBTOPOM IO JaHHOU Mpobieme.
TpeboBaHMs K COIEP)KAHHIO: - MaTePHaJl, UCIIOIB30BAHHBIN B pedepare, JOHKEH OTHOCUTHCS
CTPOTO K BEIOPaHHOM TeMe; - HE0OXOIMMO U3JI0)KUTh OCHOBHBIE ACMEKTHI MPOOIIEMBI HE TOJIBKO
IrPaMOTHO, HO U B COOTBETCTBHH C TOM MM MHOM JIOTUKON (XPOHOJIOTMYECKOM, TEMaTHYECKOH,
COOBITHITHOM | Ip.).

Komnerenmun o0yuatomierocsi, popMUpPyeMbI€ B pe3yIbTaTe OCBOCHUS y4eOHOUW TUCIUIUINHEI,
PacCMOTPEHBI Yepe3 COOTBETCTBYIOIINE 3HAHUS, YMEHUS U BiaAeHUs. [ mpoBepKu ypoBHs
OCBOEHUS AUCHMILIMHBI [IPEIaratoTcs BOIPOCH K 9K3aMEHY U TECTOBbIE MaTE€pHaIbl, I1ie
KK BApUAHT COJICPIKUT 3aJaHus, pa3paboTaHHBIE B paMKaX OCHOBHBIX TEM Y4eOHOM
JUCIUIUIMHBI ¥ BKJIFOYAIOLINE TEPMUHOJIOTUYECKHE 3a/1aHuUS.

@DOH/ OIICHOUHBIX CPEJICTB SBJIAIOTCS COCTABHOM YacThi0 yUeOHO-METOIMYECKOTr0 00ecieueHus
IpOLEAYpPHI OLIEHKH KaueCcTBa OCBOEHUs1 00pa30BaTeNIbHOM NMporpaMMbl, 1 00eCTIeYBaeT
MOBBIIIIEHUE KauyecTBa 00pa30BaTEIbHOTO MPOIecca U BXOIUT, Kak MIPUIIOKEHHE, B COCTAB
paboyeil mporpaMMbl IUCHUILITNHBIL.

OCHOBHBIE METOIMYECKHE YKa3aHU I 00y4aroIuXcs Mo JUCHUIUIMHE YKa3aHbl B pa3jiene
OCHOBHasl U JIONOJIHUTENIbHAS JIUTEepaTypa.



