DenepajibHOE TOCYIAPCTBEHHOE OK0IKeTHOE 00pa3oBaTe/ibHOe
KoY . yupe:K1eHHe BbICIIero 00pa3oBanus

«KABAHCKHUU T'OCYJAAPCTBEHHBIU DHEPTETUYECKHUU YHUBEPCUTET»
Momcas. #ITOY BO (KI9Y). (®PI'bOY BO «KI'2Y»)

KA3ZAHCKHIT TOCYJIAPCTBEHHBII
SHUEPTETUYECHI YHUBEPCUTET
Bmagezen: (CTOBH',

K[V Jlupekroj "™
Ceprud CA447FCR6D2B4759AF1
JleiteTpiTeren ¢ 26.02.2024 1o 26.02.2025

@ MHWHUCTEPCTBO HAVKH U BBICIIIET'O OFPA3OBAHU S POCCUMCKON ®EJIEPALIMNA

YTBEPXJIAIO

AKTYAJIU3UPOBAHO I[I/IpeKTOp

peumrenueM y4eHoro copera HTD
nporokos Ne§ ot 16.04.2024 I/IHCTI/ITYTa TCIIOSHCPI CTHKH

C.O. I'artoneHko
« 30 » Mast 2023 .

PABOYASA ITPOI'PAMMA JTUCHUIIJINHBI

b51.0.20.01 KorenbHbl€ YCTAHOBKHU U MTAPOT€HEPATOPHI

Hampasnenue noarotroBku 13.03.01 TeriooHepreTHkKa U TEIJIOTEXHUKA

KBanudukanmus bakanasp

r. Kaszans, 2023



[Tporpammy paszpadotan(u):

HanmenoBanne JIOIKHOCTD, y4.CTEIICHb, 01510
Kadeapbl y4.3BaHUC pa3paboTunka
SMC noneHT kad. OMC, k.1.H. | CaBuna M.B.
AMC 3aB. kad. OMC, n.1.H., | Munraneesa I'.P.
JIOLICHT
HaumenoBanue No
CoracoBanue Hara Ioamnuce
IIOAPa3ACIICHHUA IIPOTOKOJIa
OnoOpena OMC 22.05.2023 12

3aB.kad., 1.T.H., JIOII.
Mumnraneesa I'. P.

CornacoBana ATOC 18.05.2023 | 23-22/23 3aB.kad., 1.X.H., Ipod.
Ynumposa H. /1.

CormacoBana XB 10.05.2023 10
3aB.kad., 1.X.H., 1pod.
Uuunpos A.A.
CornacoBana 20C 19.05.2023 12 3aB.kad., 1.T.H., Ipod.
Nnenu B. K.
CornacoBana ITo 16.05.2023 8 3aB.kad., 1.T.H., Ipod.
Banrkos 1O. B.
CoracoBana 90I1 25.05.2023 13 3aB.kad., 1.T.H., JIOII.
AxmeroBa U. T'.
VYuebHo-
CornacoBana meroanyecknii | 30.05.2023 9 i
coser UTD UPEKTOp, K.T.H., JIOI.
I'amonenko C.O.
Ono6pena YUCHBIH COBET | 31 45 503 9

UTo HwupekTop, K.T.H., I0II.
lManonenko C.O.




1. Heasb, 32124 U IVIAHUPYEMBbIe Pe3yJIbTATHI 00yUeHHs 0 AUCHUIINHE
(Lenv u 3a0auu oceoenus oucyuniunst, coomeemcemeayiowgue yeau OIT)

[lenbro ocBOeHUA TUCHUILIAHBI «KOTENbHBIE YCTAHOBKH M MAPOTE€HEPATOPHD)
aBiseTcsl  (opMUpOBaHWE 3HAHWKW B 00JACTH KOHCTPYKTHBHOTO YCTPOMCTBA
KOTEJIBHBIX YCTAaHOBOK M MAapOr€HEPATOPOB  TEIUIOBBIX  JJICKTPOCTAHIMUA U
KOTEJIbHBIX, OCHOBHBIX MPUHIIUIIOB UX pa0OThI U PEKUMOB IKCILTyaTaIIUH.

3amavyaMu JUCHUIUIMHBI SBISIIOTCSA: (OPMUpOBAHUE NPAKTUYECKUX HABBIKOB
pacyeTa U MPOCKTUPOBAHUS KOTJIOATPEraToOB B LIEJIOM U €ro OTJAEIbHBIX 3JIEMEHTOB
(TOmOYHOM KaMmephbl, MOBEPXHOCTEN HarpeBa u T.1.), IPOBEACHUS TEIUIOTEXHUYECKHUX
UCMBITAHUM ~ KOTJIOArperaToB,  pacuera  XapaKTepPUCTHUK  BCIIOMOIaTeIbHOTO
00OpyIOBaHUS 1 CHCTEM KOTJIOArperaTos.

KomnereHumu u UHIMKATOPBI, PopMUpyeMble y 00yUaromuxcs:

KO[[ 1 HAUMCHOBAHUEC KOMIICTCHIIUHN KOII U HAMMCHOBAHUC HMHAWKATOpPA

OIIK-4 Cnoco0OeH 1eMOHCTPUPOBATh
HNPUMEHEHUE OCHOBHBIX CIIOCOOOB
HOJTy4YeHUs], IpeoOpa3oBaHus,
TPAHCIOPTA U MCIOJIb30BAHUS TEILIOTHI
B TCINIOTCXHUYCCKUX YCTAHOBKAX U
CHCTEeMax

OIIK-4.2 JleMOHCTpUpPYET MOHUMAHUE
OCHOBHBIX 3aKOHOB TePMOJIMHAMUKH U
TEIIOMAacCOOOMEHa, TPUMEHSIET U3 JUIS PAcYeTOB
9JICMEHTOB TEINIOTEXHUYECKUX YCTAHOBOK H
CUCTEM

2. Mecto aucuunianHsl B cTpykrype OII

[IpeamecTByomuye TUCUUIUIMHBL (MoaynH), npaktuku, HUP, np.
«Teopernyeckne OCHOBBI TENJIOTEXHUKN

[Mocnenyromue aucruminabl (Moaynum), npaktuku, HAP, np. «Temiossie u
ATOMHBIE JIEKTPUUYECKHUE CTAHIINN

3. CTpyKTYypa M cofep:KaHue JUCHUIITHHBI
3.1. CTpykTypa IMCUMILINHBI
Jist ouHOM hopMBI 00yUEHUS

Bun yuebnoii paboThl Bcero | Bcero CemecTtp(bl)

3E 4acoB 4 5 6
OBILAS TPYJIOEMKOCTb JJUCLIUTIMHDI 3 108 - 1081 -
KOHTAKTHAS PABOTA* - 52 - 52 -
AVJINTOPHAS PABOTA 15 52 - 52 | -
Jlexun 0,5 18 - 18 -
[IpakTryeckue (CeMUHAPCKUE) 3aHATHS 0,5 16 - 16 -
JlaGopatopHbie pabOThI 0,5 18 - 18 -
CAMOCTOSITEJILHASI PABOTA OBYUYAIOLIETOCS 1,5 56 - 56 | -
[IpopaboTka yueOHOrO MaTepuana 1,5 56 - 56 -
KypcoBoit mpoekt - - - - -
Kypcosast padota - - - - -
[ToaroroBka K MpoOMEKyTOYHOU aTTeCTaluU - - - - -




[IpomexyTouHas aTTecTanus:

Jlns1 3a0uHOM (hOopMBI OOYyUEHUS

Bun yuebHoM paboTh Beero | Bcero Cemectp(bl)
3E 94acoB 4 5 6
OBILIAA TPY AJOEMKOCTDH ACHUITJIMHBI 3 108 - - 108
KOHTAKTHAS PABOTA - 18 - - 18
AYJIUTOPHASI PABOTA 15 18 ] - | 18
Jleknuun 0,5 6 - - 6
[IpakTHdeckue (CeMUHAPCKUE) 3aHATHS 0,5 4 - - 6
JlabopaTopHbie pabOThI 0,5 8 - - 8
CAMOCTOSITEJIbHASI PABOTA OBYYAIOILETOCS | 1.5 86 ] - | 86
[TpopaboTka yuebHOTO MaTepuaia 1,5 86 - - 86
KypcoBoil mpoekT - - - - -
KypcoBas padota - - - - -
[ToaroroBKa K mMpOMEXKYTOUYHOM aTTECTAllUN - 4 - - 4
[IpomexxyTOoUHAs aTTeCTAIINS: - - 3

3.2. Conep:xkanue
BU/aM 3aHATHH

AMCHHUILINHDI,

CTPYKTYPHMPOBaHHOe TI0 pa3jaejaM M

Paznennl
JTACIUTIITUHBI

Pacnpenenenune
TPYAOEMKOCTH

®opmbl U
BUJL
KOHTPOJIS

Bcero gacos
JIEKIIUHA
nab. pao.
Tp. 3aH.

0 BUJIaM yueOHOU paboThI

HNupaexcsl MHINKAaTOPOB
bopMHUpyeMbIX
KOMIIETECHIN I

[EEN
(op]
SN
N

Pazgen 1. OoOmee
MOHSTUE O KOTPEIbHOU
YCTaHOBKE.
DHepreTu4ecKkoe
TornBo. Iloaroroska
TOILINBA K CKUTAHUIO.

| cam. pa6

TK1

OIlK-4.2.3

Pasmen 2. Teopus | 16 8 2 4
ropenus. TenmoBonl u
MaTepuaIbHBIA OamaHc
KOTJIoarperara.
AHanu3z  moTepp B
KOTJIE.
['a30BO3yIIHBINA TPaKT
KOTJIA.

TK1

OIlK-4.2.3,
OIlK4.2.y

Paznen 3. TemmooOmen | 16 4 4
B KOTJI0arperare.
Tennosoi pacder
KOTJIOAarperara.

TK2

OIIK-4.2.B




Tennossle
KOMITIOHOBKA
KOTJIOArperara.
Hecymas koHCcTpyKIIMs
KOTJIA.

CXEMbl H

Paznen 4. Cmocobbr | 8 2 2 8 TK2 OIlK-4.2.3

C)KUTaHusl TOIUIMBA B

KOTJIE. Tonounsie

KaMepbl KOTJIOB.

I'openoynsie

yctporictBa. CucreMbl

30JI0LIAKOYIaJICHUSI.

Pasgen 5.1 16 2 6 TK2 OIIK-4.2.3,

I'maponunamuka OIIK-4.2.B

KOTJIoarperara.

TemnepatypHbIil

PeXUM TIOBEPXHOCTEMN

Harpesa KoTJia.

Pasgen 6.| 16 2 2 8 TK3 OIIK-4.2.V,

[ToBepXHOCTH Harpesa OlIK-4.2.B

KOTJIoarperara.

Mertonbl

peryiupoBaHus

TEeMIEPaTypPhl

MIEPErpeToro mapa.

Pasgen 7. Bogaweie | 8 2 8 TK3 OIlK-4.2.3

pexxumbl.  Cemnaparust

BJIaru u3 napa

(aucroro napa).

Crynenuaroe

HCIIapeHue.

Paznen 8.1 8 2 6 TK3 OIlK-4.3

OKCIuTyaTanms

KOTJIOarperaros.

3auer 0 0 OIIK-4.2.3, OIIK-4.2.V,
OIIK-4.2.B,

HUTOI'o 108 | 18 16 18 56

3.3. Coaep:kaHue IMCHUNIMHBI

Paznen 1. OOmee moHSATHE O KOTENBHOW YCTAHOBKE. DHEPreTUYECKOE TOILIUBO.

HO}IFOTOBKa TOIIIIMBA K COKUT'aHUIO.

Tema 1.1. OO111ee MOHITHE O KOTEIHHOW YCTAaHOBKE.
OcHOBHbIC NOHATHS U onpenesieHud. Hasnauenne KotenbHON ycTaHOBKU. Poiib
KOTJIOArperaToB B MPOM3BOJICTBE TEIUIOBOM M DJJIEKTPUUECKOW HSHEPTUM B
sHepreTudeckor otpaciu Poccum B memom. Mecto u  (pyHKIIMOHAIBHOE
HA3HAUYCHUE KOTEJIBbHOM YCTAaHOBKM B TEIUIOBOM CXEME DSJIEKTPOCTAHIUU.
[TpuHIMTT AEMCTBUS KOTEMHHOM ycTaHOBKH. Kiaccudukamus KOTIOarperaTos,




UX JIOCTOMHCTBA M HeAocTaTKh. OCHOBHBIE COCTABIISIIOLIME KOTJIOArperara u
KOTEJIbHOM YCTaHOBKM B II€JIOM. 3aBOJBI-M3TOTOBUTENIA KOTJIOArPEraToOB.
MapxkupoBka (06o3Hauenue) kotioarperatoB no I['OCT wu 3aBojckas
MapKHUpPOBKaA.
Tema 1.2. DHepreTnueckoe TOIIMBO
Bunpl sHepreTmdyeckoro TomumBa. TBepaoe TOIUIMBO:  KiaccCUpUKAIus,
TEXHUYECKME  XAPAKTEPUCTHUKM M  MapKupoBKa. JKHIKOE€  TOIUIMBO:
KJaccupuKanys, TeXHUUECKUE XapaKTepUCTUku, obo3HaueHue. ['azoo0pa3Hoe
TOIUIMBO:  KJacCHU(PHUKalus,  OCHOBHBIE  CBOWMCTBAa.  ODHEpPreTU4ecKas
XxapakTtepucThka ToruiuB. [IpuBeneHHbIe XapakTepucTUku ToruiuBa. [loHsTHe
00 ycioBHOM ToruiMBe. HeTpaauIiMoHHbIE U MEPCIEKTUBHBIE SHEPIeTHUECKUE
TOILIUBA.
Tema 1.3. IloaroroBka TOIJIMBA K CYKUTAHUIO.
CucremMbl TOATOTOBKM TBEPAOIO TOIUIMBA K CHKUIAHUIO: KJIacCU(pUKALMS,
TEXHOJIOTHYECKasi CXeMa, OCHOBHOE 000pyJ0BaHUE, OCOOCHHOCTU MOATOTOBKHU
yIJig K CXKHUraHuro. J[OCTOMHCTBA M HEAOCTATKM KaXJIOHM CXEMbl, U €€
NpUMEHEHUE.  XapaKTePUCTUKU  YrOJbHOM  MbUIM, KYCKOBOIO  YTJIA.
OnTuManpHasl CTENEHb pa3Moja U €€ BIMSAHHME HAa KAa4eCTBO I'OPEHUsS YIJIS.
Cucrema TIOATOTOBKM K CHKMIAHHIO Mas3yTa: TEXHOJOTHYECKAs CXeMa,
OCHOBHOE 000pyZOBaHHE, OCOOEHHOCTH MOATOTOBKM Ma3zyTa K CXKUTAHHUIO.
Cucrema noarotoBku k cxkuranuio raza (I'PII): Texnomorunueckas cxema,
OCHOBHOE 000py/10BaHuE, 0COOCHHOCTH MPHU MOJTOTOBKE ra3
Paznen 2. Teopust ropenus. TemnoBod M MaTepuaibHbI OallaHC KoTioarperara.
AHanu3 noTepp B KOTAE. [ a30BO3IyIIHBIN TPAKT KOTJIA.
Tema 2.1. Teopus ropeHus
OCHOBBI KHHETHKM XHMHYECKUX peakuuil. 3akoH Appenuyca. TemioBoe
CaMOBOCIUIAMEHEHHME TOIUIMBA. MeEXaHU3M TOpEHUs Ta30BOr0 TOIUIMBA.
MexaHu3M TOpEHHs JKHIKOrO TOIUIMBA. MeEXaHu3M TOpeHUs TBEpPAOro
toruBa. Kunetnueckas u audgys3uoHHas 30HBI ropeHus. Bocrnamenenue
TOIUIMBHO-BO3AYIIHON cMecu. DPOHT ropeHus.
Tewma 2.2. TermioBoil 1 MaTepuaIbHbIN OanaHC KOTJIOArperara.
Teopernyeckue o0BEMbl 00PAa30BAaHHBIX MPOIAYKTOB CrOPAHHUSI U MX COCTaB.
MN36bpiTOK  BO3AyxXa B Ta3oxojae KoTia. Bo3gymHbeld OanaHc  KOTJja.
JleiicTBuTEIbHBIE 00BEMBI MPOAYKTOB Ccropanus. MaTepuanbHbIi OanaHc
KoTja. TOKCHYHOCTh MPOAYKTOB cropanus. [lone3Ho ucnoiap3yeMoe Temio B
KoTjoarperare. TemioBoi O0amaHC KOTEIBHOTO arperata (MpsSMoil U 0OpaTHBIM
Oasanc).
Tema 2.3. AHaIu3 NOTEPh B KOTJIE
Bunbl morepr B KoTioarperare W ux aHanu3. KoaddumueHnt mnoneznoro
nerctBuga kotenbHoro arperata (KIIZ 6pyTrTo) u korenbHol yctaHoBku (KIT/]
HeTTo). OnpeneneHre pacxoja TOIJIMBA B KOTEILHOM arperare.
Tema 2.4. ['a30BO3QyIIHBIN TPAKT KOTJIA
ABpoIMHaMHUYECKHl pacyeT: 3aJauyd U OCHOBHbIE ypaBHEHMs. TArogyrbeBas
YCTaHOBKa KOTJI0Aarperara.
Paznen 3. TemmooOMen B koTioarperate. TermoBOM pacdeT KoOTJoarperara.
TenoBble cXxeMbl 1 KOMIIOHOBKA KoTJioarperara. Hecymass KOHCTpyKLHs KOTJIa.



Tewma 3.1. TermooOMeH B KoTiioarperare
TermnooOMeH B MOBEPXHOCTSIX HarpeBa NapoBOro KoTa.
Tema 3.2. TemnoBoil pacyeT KoTiioarperara
TenmoBoil pacdyeT KOTia: 3aJa4yd M METOJbl, OCHOBHBIE YpPAaBHEHHS.
KonctpykTuBHbBIN TermoBoi pacdet. [ToBepounslili TemioBoil pacyeT. MecTo
TEIUIOBOTO pacyeTa Mpy KOHCTPYUPOBAHUM KOTJIOArperara.
Tema 3.3. TeroBble CXeMBI 1 KOMIIOHOBKA KOTJIOAarperara
KommonoBka xkoTmoarperata. TeruioBas cxema KoTioarperata. Brioop
OCHOBHBIX pa3MepoB KoTiia. KOMIIOHOBKA OTAENBHBIX MTOBEPXHOCTEN HArpPEBa.
[TocnenoBaTeNbHOCTh  PACHOJIOKEHUS TOBEPXHOCTEM HarpeBa MO X0y
JBUKEHUsT pabodero Teja U TerioHocuTens. OCOOEHHOCTH TETIOBOM CXEMBbI
IPSIMOTOYHBIX U OapabaHHBIX KOTJIOB.
Tema 3.4. Hecymiast KOHCTpYKIHS KOTIa
CnenMarepuransl B TEIIO3HepreTuke. Meramn kotimoarperaros. [IpouHocTHOM
pacyer
Paznen 4. CnocoObl CHUraHusi TOIUIMBA B KOTJE. TOMOYHBIE Kamephbl KOTJIOB.
['openounbie yerporicTBa. CUCTEMBI 30JI0IUTAKOYTAJICHUS.
Tema 4.1. CriocoObI C:)KUTaHUS TOTUIUBA B KOTJIE.
OcHOBHBIE CMOCOOBI CHKUTAHMSI TOIUIMBA B KOTJIE: CJIOEBOE, (pakenbHOE U
BUXPEBOE (B IIUKJIOHE).
Tema 4.2. TonmouHble KaMepbl KOTJIOB.
OCHOBHBIE XapPAaKTEPUCTUKH KAMEPHBIX TOMOK. OCHOBHBIE THUIIBI TOTOYHBIX
YCTPOMCTB JUIsl CKUTAaHUS TBEPAOIrO TOIUIMBA. TONMOYHBIE YCTPOMCTBA IS
CKUTAHUS Ta30BOTO U KUIAKOTO (Ma3yT) TOILIMBA.
Tema 4.3. ['openouHbie yCTpOUCTBA.
['openounbie ycTpolcTBa [Ji1 MOATOTOBKH K CKUTAHUIO TBEPAOrO TOILIUBA:
Kjaccudukaius, MPUHIUIN JACUCTBUS, pa3MEIICHHE B TOIOYHOW Kamepe,
KOHCTPYKIIUS, IPUMEHEHUE. ['OpeniouHbIe yCTPOICTBA AJIsl CKUTAHUS Ta30BOTO
M JKHAJKOTO TOIUIMBA: KJIACCHU(PUKALMS, TPUHIUI JEUCTBUS, KOHCTPYKIIUU H
OCHOBHBIE XapaKTEPUCTUKU. METOJbl PEeryJupoBaHUS U HHTCHCUDUKALIUU
nporiecca ropeHusi (mojcBeTka (akena u T.A.). MeToasl peryJIupoBaHMS
MpoIiecca TOPEHHUs C 1eJIbI0 CHIDKEHUE BPEHBIX BRIOPOCOB B aTMoOchepy.
Tema 4.4. CucreMsl 30J01UIAKOY TAJICHHUS.
Tunsl cucTeM 30JI0NIIAKOY AAJICHUS, 00JIACTH UX MPUMEHEHHUS.
Paznen 5. I'mpponmHamuka kotioarperata. TeMmnepaTypHbIM peXUM MOBEPXHOCTEU
HarpeBa KotJia.
Tema 5.1. 'magponuHamMuka KoTioarperara.
Pexumbl  ABMKEHHST TApOBOASIHOM cMecu. (OCHOBHBIE XapaKTEPUCTUKHU
nByX(a3HOTO MOTOKA (MapOBOJSIHON cMecH). [ uapaBiIndecKue COnpoTUBICHUS
B LHPKYJSLUHUOHHOW cucrteMme. ['mapoamHamuka maporeHepaTropoB  C
€CTECTBEHHOM  LUPKyJsiuued. ['uapoauHamMuka MPsIMOTOYHBIX — KOTJIOB.
I'mppoarHaMuka arperatoB ¢ MHOTOKPATHOW LUPKYJIALMEH.
Tema 5.2. TemnepaTypHbIi peKUM ITOBEPXHOCTEN HArpeBa KoTJia.
TeruioBass © TUApPABIMYECKash pa3Bepka. DBiusHWEe KOJUIEKTOPOB Ha
pacnpenenenue pabodeit cpenbl mo Tpydbam. Kpusucel TemoobOmeHa B
napooOpazyromux Tpybax. TemmepaTypHblid peXuM IO JJIMHE W TEPUMETPY



KaHana. BinsHue OTIOKEHUM HA TEMIIEpAaTypHBIM peXuM. [ 'mapaBinyecKui
pacyerT: 3a1a4d U OCHOBHbBIEC YPaBHEHHSI.

Pazgen 6. IloBepxHocTM HarpeBa KoTioarperata.MeToasl peryjadpoBaHUs

TEMIIEPATYpPbl IEPETPETOrO Mapa.
Tema 6.1. [ToBepxHOCTH HarpeBa KOTJIoarperara.
BricokoTemmiepaTypHbie ITIOBEPXHOCTH Harpesa. [TapooGpa3zytonue
MOBEPXHOCTU HarpeBa. TemIoBOCIPHUATHE MapooOpa3yroMUX MOBEPXHOCTEH
HarpeBa M WX KOMIIOHOBKAa. MeTOoapl  TNOBBIMIEHHWS  HAJAEKHOCTH
napooOpa3yIonux MOBEPXHOCTEH M MX KOHCTPYKIHSA. DyTepoBaHHE IKPAHOB
TOIIKH KOTJIA. BricokotemnepaTtypHas KOPPO3US. [[lmakoBaHue
napooOpa3yoIUX MOBEPXHOCTEH. YCIoBUS pabOThl MeTala TMOBEPXHOCTEH
HarpeBa W ux ontumuszauus. [laponeperpeBaTeibHbIE MOBEPXHOCTU HArpeBa
KoTina. Meroasl  peryiauMpoBaHHs — TEMIIEpAaTyphl  IIEPErperoro  mapa.
Knaccuduxanus naponeperpesateneit (I1I1). Paguanuonnsie I111, mmupmoBbie
(nomypanuanuonnsie) 1111, konBexktuBHble IIII: KOHCTPYKIMS, KpelsieHUE U
pacrionoxxenue. YciuoBus padotel III1 u mMeTonbl MOBBIMICHUS HAJEKHOCTH.
Kommonoska I1I1.
Tema 6.2. MeTtonbl peryaupoBaHusi TEMIEpaTyphl neperperoro napa.Meroabt
pEeryJIMpOBaHMs. TEMIIEpaTypbl IIEPErpeToro mapa: M[apoBO€ U TIa30BOe
peryiupoBanue. IIoBepXHOCTHBIE MapooxiaguTenad. Bropsick Boabl B IIap.
[Tapo-mapoBeie  TermmooOMennuku (IIIITO). Peuupkymnsiiuss 1poayKTOB
cropanusi. W3meHenue mnonoxeHus (Qakena B Tonke. bailimacupoBanHue
nponykroB cropanus. lllnakoBanne BHemHen nosepxHoctu [II1. Banaguepas
Koppo3us. HuszkoremmnepaTypHble MOBEpXHOCTHM HarpeBa. Kiaccudukarus
HHA3KOTEMIIEPATYPHBIX MMOBEpXHOCTEH. KOMIOHOBKAa HHU3KOTEMIEPATYPHBIX
NOBEpXHOCTEH HarpeBa. OKOHOMai3ep: Kiaccuukaius, Ha3HaYCHHE,
OPUHLHUI pabOThl, KOHCTPYKIMS, KPEIUIEHHE M PACIOJIOKEHHE B Tra3oxoje
koTia. Bo3gyxomomgorpesarens (BII): knaccudukarus, Ha3HauYeHUE, TPUHIIHIT
paboThl, KOHCTPYKIMS, KpEIUIEHWE, YCIOBUS pabOThl M pPaCIOJOKEHUE B
razoxone komia. HarpeB Bo3gyxa mpoayKTaMu CropaHusi ¢ IPUMEHEHHEM
MIPOMEKYTOUHOTO TemioHocuTeNsds. KoMOMHUpPOBaHHBIA HarpeB BO3IyXa.
HuszkoremneparypHass koppo3us. MeTonpl MOBBIIEHUS KOPPO3UOHHOM
croiikoctu BIl. Mexanu3m 00pa3oBaHus OTJIOKEHUI HA HU3KOTEMIIEPATYPHBIX
MOBEPXHOCTSAX HarpeBa. AOpa3uBHBIM M3HOC KOHBEKTHBHBIX IMOBEPXHOCTEH
HarpeBa. OCHOBBI TEXHHUKO- SKOHOMHYECKUX PACUYE€TOB IPU MPOEKTUPOBAHUU
HU3KOTEMIIEPATYPHBIX IIOBEPXHOCTEN Harpesa. WNuTencudukanus
TEII000MEHa B HU3KOTEMIIepaTypHBIX TTOBEPXHOCTSIX HarpeBa.

Paznen 7. Bopasbie pexumbl. Cemapauus Biard M3 napa (Y4MCTOTa IMapa).

Crynenuaroe nucnapeHue.
Tema 7.1. BoaHbie pexXKuMBL.
3arpsi3HeHHE NMUTATENbHOW BOJBI U BIMSHUE 3TOTr0 Ha paboTy 00O0pYyHOBaHUS
TOC. PacTBOpUMOCTb NpUMeECE U 3aKOHOMEPHOCTU 00pa30BaHUs OTIIOKEHUH.
IIepexon mpumMecer U3 BOJBI B HACBIIIEHHBIM NIap. MeToapl BBIBOAA IpUMECEN
W3 1UKJIa. BOOHBIA peXUM MPSIMOTOYHBIX MAPOBBIX KOTJIOB. BOMHBIN pexum
OapabaHHBIX TApPOBBIX KOTIOB. (COBpEMEHHBIE TEXHOJOTHU OOpBHOBI C
BPEIHBIMU PUMECSIMH B TUTATEIBHOM (KOTJIIOBOM) BOJIE KOTJIoarperara.



Tema 7.2. Cenapanuus Biaru u3 napa (uucrora napa). CTyneH4yaroe
UCIIapeHue.
Metoapl nosmydeHus: uyucroro napa. Cenapanust Biard u3 napa. bapboraxk.
Cenapupytomue U pasfenuTenbHble ycTpoicTBa. CTyneHuyaToe ucHapeHue
KOTJIOB BOJibl. [TaponpoMbIBOUHBIE YCTPOICTBA.

Pa3nen 8. Dkcruryaranus KOTJIoarperaTos.
Tema 8.1. DkcrutyaTallMOHHbIE PEKUMBI U TOKA3ATEIH.
CranmoHapHBIi W HECTAI[MOHAPHBIA PEKUMBI B JHANa30HE JIOMYCTUMBIX
Harpy3ok. [lyckoBeie cxeMbl 010kOB. PexxnMbl ocTaHoBa u cOpoca Harpys3ku
KoTia. PexuMbl pacTonku KoTiga W Iycka Ojgoka. OKOHOMHYECKOE
pacmpesielieHue  Harpy3Kd MeXAy HapamieiabHo —pabortaromumu 1T
3arpsi3HEHUE OKpYyXKarolled cpeabl IMpH JKCIUTyaTallid MapOoreHepaTOpoOB.
WnxeHepHble MeTOJbI OOpbOBI C BpPEOHBIMU OTXOJaMHU M BbIOpOCaMH B

OKPYKaIOILYIO Cpeny.

3.4. TeMmaTH4YeCKHUil IVIAH NPAKTHYECKHUX 3aAHATHI

1. Onpenenenrie XxapakTEPUCTUK TOILIMBA (2 yaca).

2. CocraBienue TemioBoro Oamanca kotnoarperarta. Omnpenenenne KIIJ u
pacxojia ToriMBa Kotia (4 gaca).

3. TennoBOM pacdeT KOTEIBHOIO arperara: Ha3HaA4eHUe, MOCIEI0BATEIbHOCTD,
OCHOBHBIE YypaBHEHHUA. BiusHHE XapaKTepUCTUK TOIUIMBA Ha KOHCTPYKIIUIO
KoTioarperara (4 gaca).

4. PacdeT TemmooOMeHa B TOIKE KOoTia (2 Jyaca).

5. KOHCTpYKTHUBHBINM ¥ MOBEPOUYHBIN pacyeT MOBEPXHOCTEH HarpeBa Kotia (2
gaca).

6. Pacuerbl onTHUMalbHBIX 3HAYEHUW TeEMIlEpaTypbl pabodero Tena W
TEIUIOHOCUTENSI B HU3KOTEMIIEPATYPHBIX IMOBEPXHOCTAX HArpeBa KOTjia C IENbIO
peAoTBpaleHUsI KOPPO3UOHHBIX MPOLIECCOB (4 yaca).

3.5. TemaTu4ecKuii MJ1aH JJalOPaTOPHBIX padoT

1. OmnpeneneHnue NpucocoB BO31yXa B KOTEN U U30BITKOB BO3yXa. DHTAJBIINSA
npoAykToB cropanus. Pacuer H-0 tabmuib. (2 yaca);

2. Pacuer TeopeTHYeCKHX 00BEMOB BO3yXa W Ta30B U TAOIHIBI 00bEMOB (2
yaca);

3. Ompenenenue TerioBbix moTepb B komie. Onpenenenue KIIJ[ u pacxona
TOIUIMBA HA KOTeN. (2 Jaca);

4. H3yyeHue KOHCTPYKIMU 3aIaHHOTO KOTHa. (4 yaca);

5. Pa3paboTtka cxembl 1 omucaHus KoTia. (2 gaca);

6. KOHCTpYyKIMH U KOMITOHOBKH MapOBBIX KOTJIOB. (2 yaca);

/. CryneH4aToe UClapeHue, CXEMbI OpraHu3aly, KOHCTPYKTUBHBIE PEIICHUS
Ha KOTJ]ax.

8. Dkcrutyaranus napoTypOMHHBIX YCTAaHOBOK (2 yaca).



3.6. KypcoBoii mpoexkT /KypcoBasi padoTa
JlaHHbIiA BUA padOTHI HE NPEYCMOTPEH YUYEOHBIM IIAHOM.

4. OueHuBaHHE Pe3yJIbTATOB 00y4eHUsI

OueHuBaHue pe3yJabTaTOB OOYyYEeHHS MO JUCHUUIUIMHE OCYIIECTBISETCS B
pamMKax TEKYIIero KOHTPOJS W MPOMEXKYTOYHOH aTTeCTallH, MPOBOJUMEBIX IIO
oamnpHO-perTunroBoi cucreme (bPC).

[HIxana OIOCHKH PC3YJIbTATOB O6y‘{eHI/ISI 10 JUCHHUILIINHEC:
YpoBeHb c(hOpMHUPOBAHHOCTH
WHJIAKATOpa KOMIICTCHIIUH
o o Hwuxe o
Bricokuii | Cpeanuit Huzkni
3artanu- CcpenHero
Koz Koz POBAHHEIE o7 85 510 100| ot 70 10 84 | 0T 55 110 69 | 0T 0 j10 54
KOMIIe- | MHAUKATOpa PE3YJIBTATHI
TEHIIMH |KOMIICTCHIMU |  OOyYEHHs 110 Ilkana oueHnBaHus
HCLUILIINHE HEYJI0B-
o YIOBJIET- YA
OTJINYHO XOpOILIO JIETBOPHU-
BOPUTEIILHO
TCJIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3HAeT 3HAET 3HAET HE 3HAEeT
OCHOBHBIE | OCHOBHBLIE | OCHOBHBIE | OCHOBHBIE
3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
TEPMOJUH | TEPMOIUH | TEPMOIAMAH | TEPMOIUH
OCHOBHBEIE PMOZL PMOZ pMOZ pMOZ
3AKOHEL aMHUKA M | aMHKA ¥ | aMUKH ¥ | aMAKH |
TEIUIOMAacC | TEIIOMacC | TEIIoMace | TermioMac
TEPMOJUHAMUKHU
" ooOMeHa u | ooOMeHa 1 | 00OMeHa U | cooOMeHa
IMOPSIIOK IMOPSIIOK IIOPSIIOK 51
TEIIOMAaccoooMe Al pAl pAll
pacuera pacuera pacuera MOPSITOK
Ha, OPSII0K
acueTa AIIEMEHTOB | JIEMEHTOB | AJIEMEHTOB | pacueTa
p TEILUIOTEXH | TEIUIOTEXH | TEMIOTEXH | DJIEMEHTO
DJIEMEHTOB
AYECKUX AYECKUX AYECKUX B
TEIUIOTEXHUYEC
YCTaHOBOK | YCTAHOBOK | YCTAHOBOK | TEIJIOTEX
WX YCTAaHOBOK U
cHCTeM A CHCTEM | I CHCTEM, | I CHUCTEM, | HUYECKUX
B TIOJHOM | JIOTYCKaeT | JOMYyCKaeT | yCTaHOBO
OIIK-4 | OIIK-4.2 00BeM He3HauuTe | rpyOble K "
JILHBIE OILIIMOKH CHUCTEM
OIINOKHU
YMETh:
yMeeT yMeeT yMeeT HE YyMeeT
MPUMEHSTh OPUMEHST | MPUMEHST | IPUMEHST | MPUMEHST
OCHOBHBIE b b b b
3aKOHBI OCHOBHBIE | OCHOBHBLIE | OCHOBHBIE | OCHOBHBIE
TEPMOJUHAMHUKHU | 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
5 TEPMOJUH | TEPMOJUH | TEPMOJUH | TEPMOJIUH
TEIIOMAacCOOOME | aMMKM WY | aMUKM U | aMHKA H | aMHKH U
Ha JIJIs pacyera TEIUIOMACC | TEIIOMACC | TEIJIOMAce | TEIIoMac
SJIEMEHTOB ooOMeHa ooOMeHa ooOmMmeHa cooOMeHa
TEIUIOTEXHUYECK | JUIS TS TUTS s
UX YCTAaHOBOK U pacuera pacuera pacuera pacdera
CHUCTEM DJIEMEHTOB | DJIEMEHTOB | QJIEMEHTOB | DJIIEMEHTO
TEIUIOTEXH | TEIUIOTEXH | TEIUIOTEXH | B




AYECKUAX AYECKAX AYECKUX TEIIOTEX
YCTAHOBOK | YCTAHOBOK | YCTAHOBOK | HUYECKUX
M CUCTEM | U CHCTEM, | U CHUCTEM, | YCTAaHOBO
JIOTTYCKaeT | OMYyCKaeT | K u
HE3HAYUTE | IpyObIC CHCTEM
JILHEIE OLINOKHU
OIINOKHU
BJIAJIETD:
BJIAJICET BJIAJICET BJIAJICET HE
HaBBIKAMH | HaBBIKAMH | HaBBIKAMHU | BIIAJEET
pacuera pacuera pacueta HaBBIKAM
HaBBIKAMU AJIEMEHTOB | PJIEMEHTOB | 3JIEMEHTOB | M pacuera
pacuera TEILUIOTEXH | TEIUIOTEXH | TEMIOTEXH | DJIEMEHTO
2JIEMEHTOB HYECKUAX AYECKUX AYECKUX B
TEIJIOTEXHUYECK | YCTAHOBOK | YCTAHOBOK | YCTAHOBOK | TEIUIOTEX
UX YCTaHOBOK U M CHCTEM | M CHCTEM, | I CHCTEM, | HUYECKUX
CHCTEM JIOTTYCKAaeT | IOMYCKAeT | YCTaHOBO
HE3HayuTe | rpyobIe K 5
JILHBIE OILIIMOKH CHUCTEM
OIINOKH
OHGHO‘-IHBIC MaTepI/IaHBI JJI HpOBCI[CHI/IH TCKYH_[eFO KOHTpOJ'ISI n

IPOMEKYTOUHOM aTTecTaluu npuBeAeHbl B IIpuiioxkenun k paboueid mporpamme
JVICIUTUIAHBI.

[TonHbBI KOMILIEKT 3aJlaHU U MaTEepUajIoB, HEOOXOJUMBIX JUIsl OLIECHUBAHUS
pe3ynbTaTOB 00YUYEHUS MO AUCLMIUIMHE, XPAHUTCS HA Kadeape pa3padoTuuka.

5. Y4eOHO-MeTOoIMYecKoe U HH(POPMALIMOHHOE o0ecnieyeHHne JUCTMIIIMHbI
5.1. YueOHO-MeTOAMYECKOE 0OecreueHne

5.1.1. OcHoBHas IuTEpPaTypa

1. Tpyxuuit A./J., OcHoBbl coBpemeHHOI 3HepreTuku Tom 1. CoBpeMeHHas
TEIJIOPHEPIeTHKA ;| Y4eOHUK JiJist BY30B : B 2 T. / Tpyxuuit A Jl. - M. : U3narenbckuit
aom MDU, 2019. - ISBN 978-5-383-01337-3 - Tekct : amektponHbI / DBC
"KoHcynbTant cryaeHra' [caitT]. - URL

http://www.studentlibrary. ru/book/lSBN9785383013373 html (mata oOpamICHHMS:
10.01.2020). -Pexum moctyma : 1o TOIMHCKE.

2. Kuxap I'.H., KorenpHbie ycranoBkH TOC : TEMIOTEXHUYECKUE PACUETHI :
yuebHoe nocobue / I'"M. XKuxap - Munck : Bpi. mik., 2017. - 224 c. - ISBN 978-
985-06-2883-1 - Tekcr : snekrponusiii // IBC "KoncynsTanT cryaenra'": [caiiT]. -

URL http://www.studentlibrary.ru/book/ISBN9789850628831.html (maTa
obopamenus: 10.01.2020). -Pexum goctyna : mo moAMNMcCKe.

3 Bomno-xummueckue pexxumbl TOC u ADC : ydeOHoe mocobue / B. H.
Bopounos, T. W. Ilerposa ; ox pexa. A. II. [TunsuukoBa. - M. : M3gaTenbCckuil 10M
MO, 2017. - 240 C. -


http://www.studentlibrary.ru/book/ISBN9785383013373.html
http://www.studentlibrary.ru/book/ISBN9789850628831.html

URL:http://www.studentlibrary.ru/book/ISBN9785383011294.html. -  Texkcr

AIEKTPOHHBIN

4. JlebeneB, B.M. TemnoBoil pacueT KOTEIbHBIX arperatoB CpeaHel
aponpOU3BOAUTENLHOCTH : yueObHoe nmocobue / B.M. Jlebenes, C.B. Ilpuxonpko. —
2-e u3 M., ucnp. u gon. — Cankr-IlerepOypr : Jlanp, 2017. — 212 ¢. — ISBN 978-5-
8114-2072-8. — Tekct : »nekTpoHHBIM // JlaHb : 37ME€KTPOHHO-OMOIHMOTEUHAs
cucteMa. — URL: https://e.lanbook.com/book/91071 (mata oOpallcHHS:
10.01.2020). — Pexxum goctyma: st aBTOPH3. IOJIb30BaTEICH.

5. Tapactok, B.M. OkcmtyaTtanust KOoTi0B : yueoHoe nocodue / B.M. Tapaciok ;
nox peaakuueit b. A. CokonoBa. — Mocksa : DHAC, 2015. — 272 c¢. — ISBN 978-
5-4248-0076-4. — TekcT : >neKTpoHHBIA // JlaHb : AIEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/104553 (mata oOpameHus:
10.01.2020). — Pexxum moctyma: Juisi aBTOPH3. ITOJIb30BaTEICH.

6. A3pOJIMHAMHUYECKHI pacyeT KOTEJIbHBIX YCTaHOBOK. HopmaTWBHBIA METON
[Tekct] : HOpMaTUBHO-TeXHUYEeCKUH Matepuai / mox pen. C. 1. Mouana. - 3-¢ 3. -
JI. : Oneprus, 1977. - 256 c.

7. TemnosHepreTvka W TEIUIOTEXHHKA : CIPABOYHUK / moj obmrl.pen. A. B.
Kmumenko, B. M. 3opuna. - 4-e usn., crepeotun. - M. : U3narensckuit nom MOU,
2017. - Tekcr : anexktponHbIi. K. 3 : TerioBsie U aTOMHBIE SJIEKTPUYECKUE CTAHIIUU
/ pen.. A. B. Kmmumenxo, B. M. 3opun. - 2017. - 648 c. - URL:
http://www.studentlibrary.ru/book/ISBN9785383011706.html.

5.1.2. lonoiHUTEIbHAS JIUTEPATypa

1. KorenbHble yCTaHOBKU C NUKJIOHHBIMH MpeATONKamMu: MoHorpadus / A. H.
Itemm, K. A. IteiM, E. FO. Joporos. - BinaguBoctok: M3mat. nom [lanbHEBOCT.
dbenepan.ys-t, 2012. - 421 c.

2. TomnmmBo. PamuoHanbHOE COKUTaHWE, YMOpPaBICHHE W TEXHOJIOTHYECKOE
ucrnojs3oBanue: crnpaBoyHuk. B 3-x k. / B.I'. Jlucuenko, S1.M. Illenokos, M.I'.
Jlappirnues; o pea. B.I'. Jlucuenko. Ku.3. - . - M.: Tennorexnuk, 2004. - 592 c.

3. AnekcanapoB A.A., Temnodusuyeckue CBOMCTBa paboyux BEIIECTB
TeriodHepreTuku / AnekcanapoB A.A. - M. : M3parensckuit jom MOU, 2019. -
ISBN 978-5-383-01356-4 - Tekcr : anextponnsiii // 9bC "KoncynbTanT cryaenTa':

[caiiT]. - URL : http://www.studentlibrary.ru/book/ISBN9785383013564.html (mara
obpamenusi: 10.01.2020). -Pexxum noctyna : 1o moAmUcKe.

4. HasmeeB [O.I'. Cuctemsl 3omonutakoynainenuss TOC [Tekcr] : HayuHOe
m3nanue / FO. I'. Hasmees. - M. : MDU, 2002. - 572 c.

5. Hazmee 1O.I'. Cucrembl TOrumMBOMOAaYMd M MbLienpuroroBieHus TOC:


https://e.lanbook.com/book/91071
https://e.lanbook.com/book/104553
http://www.studentlibrary.ru/book/ISBN9785383013564.html

CnpaBounoe mocodbue/ FO.I'. Hazmees, I'.P. MunraneeBa. — M.: U3narenbckuit nom
MDBU, 2005. — 480c

6. KoTenbHble yCTAaHOBKHU U MX dKCIUTyaTanus: yueonuk / b. A. Cokoios. - M.:
Axanemus, 2008. - 432 c.

7. TemoTexHHMYECKHE HMCIBITAHUS KOTEIBHBIX YCTAHOBOK: yueOHOE rmocooue
s By3os / B. U. TpemOosins, E. JI. ®unrep, A. A. ABaeeBa. - M.: Dueprus, 1977. -
296 c.

8. CnpaBoyHoe mMocoOHe MO HajaJKe KOTETbHBIX YCTAaHOBOK W TEIUIOBBIX
cereli: cnpaBouHoe u3naanue / B. K. Bapsapumn, I1. A. [1anos. - M.: Beicui. mik., 1984.
- 112c.

9. CHmkeHre BBIOPOCOB OKCHIOB a3oTa KoTiamMu TOC Tpu  CKUTAHHUH
oprannyeckoro TorumBa [Tekcer] : mpou3BoACTBEHHO-TIpaKTHUEeCKOe n3anue / B. P.
Kotnep. - M. : BUHUTH, 1987. - 92 c.

10. Korenbuble yctaHoBkd. KypcoBoe u IHMINIOMHOE TNPOEKTUPOBAHUE:
yueOHoe nocoOue aist TexHukymoB / P. M. Dcrepkun. - JI.: DHeproaromusnar, 1989.
- 280 c.

12. benxun A.Il. [lmarHocThka TEIUIODHEPTETHYECKOTO O00O0PYIOBAHUS
yueOHoe mocobue / A. Il. benkun, O. A. CrenanoB. - 4-¢ uza., crep. - CaHKT-
[MetepOypr : Jlanb, 2020. - 240 c. - URL: https://e.lanbook.com/book/139255 .

5.2. UudopmannonHoe odecneyeHue

5.2.1. DIeKTpOHHBIC U HUHTEPHET-PECYPCHI

Ne | HammeHOBaHME DIEKTPOHHBIX MW HMHTEpHET- | CChUIKa
1/T1 | pecypcoB

DM eKTDpPOHHAas4d
1. bubauoTeuduHnaa cucrtTeMa |http://elanbook.com
KJ a H b»

DI eXKTpPpOHHO-
2. buobauoTtTeuHnasag cucTeMa |https://ibook.ru/
<ibooks.ruy»

Taranporckum KOTJIOCTPOUTEIbHBIN 3aBO/T

3. |~ i ” http://www.tkz.su/
KpacHBH KOT®e€JbU UK

4. | bapHayJIbCKHI KOTEIBHBINA 3aBOJT https://bkzn.ru/

5. | Hoporobyxkotrmomani. KOTiel 1 KOTENbHBIE http://www.dkm.ru/

6.

3u0 I'pynmna komnanuii [Togonsckuil

. http://www.podolskmash.ru/
MaH_II/IHOCTpOI/ITeJ'IBHBII/I



https://lib.kgeu.ru/cgi-bin/irbis64r_plus/cgiirbis_64_ft.exe?LNG=&Z21ID=1150i7t0g0nm%2Eavi8y0a9p033&I21DBN=BIB_FULLTEXT&P21DBN=BIB&S21STN=1&S21REF=10&S21FMT=briefHTML_ft&C21COM=S&S21CNR=5&S21P01=0&S21P02=1&S21P03=A=&USES21ALL=1&S21STR=%D0%91%D0%B5%D0%BB%D0%BA%D0%B8%D0%BD%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://e.lanbook.com/book/139255
http://e.lanbook.com/
https://ibook.ru/
http://www.tkz.su/
https://bkzn.ru/
http://www.dkm.ru/
http://www.podolskmash.ru/

| 3aBog

5.2.2. Ilpodeccuonanpapie 0a3pl gaHHbIX / WMHpOpMaIOHHO-CIIPaBOYHBIC
CUCTEMBI

No
1/

HaumenoBanue
poQeCCHOHATTEHBIX
0a3 JaHHBIX

Anpec

Pexxum nocryma

OdurmansHbIi
cauT
MunucrepcTBa
HayKH U
BBICIIIETO
obpazoBanusi PO

https://www.minobrnauki.

https://www.minobrnauki.g

gov.ru/

ov.ru/

OdurmansHbIi
CcauT
MunucrepcTBa
SHEPTEeTUKU
Poccuiickon
denepanuu

https://minenergo.qov.ru/o

pendata

https://minenergo.qov.ru/op

endata

Poccuiickas
HallMOHAJILHAS
oubnnoreka

http://nir.ru/

http://nlr.ru/

Enunoe okHO
J0CTyIIa K
00pa3oBaTeIbHBIM
pecypcam

http://window.edu.ru/

http://window.edu.ru/

KubepJlenunka

https://cyberleninka.ru/

https://cyberleninka.ru/

Hayunas
BJIEKTPOHHAS

oubnnoreka
eLIBRARY.RU

http://elibrary.ru

http://elibrary.ru

5.2.3. JluneH3uoHHOE W CBOOOJHO  pACHpPOCTPaHSAEMOE  MPOTPAMMHOE
oOecrieueHne TUCIUILINHEI
Ne Haunmenosanue Onucanue PexBu3uthI
n/m POrpPaMMHOTO MOITBEPIKAAOIINX
obecrnieueHus JIOKYMEHTOB
1 Windows 7 ITonp30BarenbCcKas onepanuonHas | 3A0
[Ipodeccuonanphas cucrtema "CodrJlaitaTpeiin
(Starter) Ne2011.25486 oT
28.11.2011  Hewuckan.
npaBo. beccpouno



https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
https://www.minobrnauki.gov.ru/
https://minenergo.gov.ru/opendata
https://minenergo.gov.ru/opendata
https://minenergo.gov.ru/opendata
https://minenergo.gov.ru/opendata
http://nlr.ru/
http://nlr.ru/
http://window.edu.ru/
http://window.edu.ru/
https://cyberleninka.ru/
https://cyberleninka.ru/
http://elibrary.ru/
http://elibrary.ru/

2 Kaspersky Endpoint | AuTHBHpYyCHOE nporpammuoe | 3A0

Security mns 6usHeca — | obecrieueHue "CodrJlaitaTperin"

Crannmaptabiii  Russian Ne37/18 ot 26.02.2018

Edition. 50-99 Node 1 Heuckn. mpaso. [lo

year Educational 26.03.2019

Renewal License

3 NudopmannonHo- CnpaBoyHO-TIpaBOBasi CUCTEMA, 000 "Bam

MTOMCKOBAst CUCTEMa | UCIIOJIb3yeMasi OyxrajaTepamu, Koncynprant"

«Baiil KOHCYJIbTaHT» IOpPUCTaMU U JIp. CIICHUAIUCTaMU Ne1434/PIJ1 oT
01.09.2018  Hewucku.
npaBo. beccpouno

4 Office Professional | ITaker  mporpamMmHubIX  mpoaykToB | 3A0

Plus 2007 Windous32 | conepxanmii B cedbe HeoOxoaumbie | "CodrlaitnTpeiin"

Russian DiskKit MVL | oducHbie nporpamMmsi Ne225/10 oT

CD 28.01.2010  Hewuck.
npaBo. beccpouno

6. MaTepHaJbHO-TEXHUYECKOE O0ecTeueHue T CIUIIMHbI

HaumenoBanue Buaga

HaumeHnoBanue yueOHO#

y4eOHOU PabOTHI ayIUTOPUH, [lepeuensr HEOOXOUMOTO O0OPYIOBAHUS H
CTIEIHATN3UPOBAHHOM TEXHUYECKUX CPEICTB O0yUCHHUS
naboparopuu
Jlexuuu YyeOHas ayJIUTOPHS ist| Crienuanu3upoBaHHAS yueOHas MeOeIb,
MPOBEACHUS 3aHATHH| TEXHHUYECKHE CPEICTBA OOYUYEHWs, CITyKallue JJIs
nexiuonHoro tuma JI-517 NpeACTaBieHuss  y4eOHOM  MHpopManuu
0oJbIION  ayauTOopuu  (MYyJIbTUMEIUIHBIN
MIPOEKTOP, KOMIbIOTEp (HOYTOYK), D3KpaH),
JEMOHCTpAIlMOHHOEe 000pyA0BaHUE, Y4eOHO-
HaTrIsIHbIE TOCOOHS
[Mpaktnyeckue |YueOnas  aymuropus  mna| Crienuaau3upoBaHHas  ydeOHas Mebenb,
3aHATUS NpOBCACHNA 3aHSATUH| TeXHUYECKUE cpencraa oOy4eHust
CEMUHAPCKOTO THIA,| (MyIbTUMEIUNWHBIA  TPOEKTOpP, KOMIIBIOTEP
TPYNNOBBIX M MHMMBHAY™| (4ourGyK), SKpaH) H p.
QITbHBIX KOHCYJIbTAIU,
TEKYIIIETO KOHTPOJISI
MPOMEKYTOUHOU aTTecTalnu
J1-514
ﬂa60paTopHLIe Yuyebnas adoparopus «300 Crneunanu3nupoBaHHOE nmabopaTtopHOe
paboTh «Boschy o0opyioBaHKE MO MPOMUIIIO JIA0OPATOPHH:

JOCKa ayAuTOpHas (2 mrT.),

0ak-BOJIOHArpeBaTenb Logalux LT135/1,
MeMOpaHHBIN pacmupuTenbHblil 6ak ['BC 12,
0aK-BOJIOHATrpeBaTEINb Logalux SuU160,
MeMOpaHHBI{ pacmupuTenbHbii 0ak 'BC 12/10,
neiMoxox oommi mist G234-38WS, G20 u G125-25
SE,

koren Logano G125-25 SE (mu3enbHas ropenka),
MeMOpaHHBIN pacIIUpUTENbHBIN Oak 35/3,

kxoten Logano G215-78 WS (Ta3oBas ropeinka),
koten LoganoG234-38 WS, G20,

MeMOpaHHBIN pacIIUpUTENbHBIN Oak 35/3,

KoTen HacTeHHbI Logamax U(052-24,

panuatopsl VK-Profil 22/300/700 (7urt.),




Oak-BononarpeBarens Logalux S120/5,

koten HacTeHHBIH Term 8000S (2mT.),

KoTen HacTeHHbI Logamaxplus GB 162-65 (2mir.),
ra3oBbelil TPOTOYHBIM BomoHarpeBarens WTD27
AME (2mr),

CTCHIOBas YCTAaHOBKA IO M3MEPEHHIO pacxona
KHUJIKOCTU U TeTIa,

koten HacTeHHblid Condens 7000W,

koten HacTeHHbI Logamaxplus GB 72-24K,

KoTen HacTeHHbI ZBR42-3,

ouBaseHTHBIN Oak Logalux200/5,

creny «Pamnatop ororieHus Buderusy,

m1akathl « COBpeMEHHBIE 00pa3IThl

OTONMHUTENBHON TeXHUKW» (13mT.),

KOMITBIOTEP B KoMmIuiekTe ¢ MoHmTOpoM (11mIT.),
MIPOEKTOP, AUACKOTII,

9KpaH

KoMnbroTepHblIii Ki1ace ¢ CrnenuanusupoBaHHas ydeOHas meOenp Ha 30
BeixonoM B Muteprer B-600a | nocagounsix  mect, 30  KOMIBIOTEPOB,
TEXHUYECKHE CpeACcTBa OOy4YeHHs (MyJbTUME-
TUIHBIA  MPOEKTOp, KOMIbIOTEp (HOYTOYK),

9KpaH), BUJICOKAMEPBI, POrpaMMHOE

obecrnieueHue
CamocrosrenpHas |[KoMmbloTepHblii Kace ¢ CrneunanusupoBaHHas yuyeOHas meOenb Ha 30
pabora BeIxozioM B MHTepHer B-600a | nocamounsix  mect, 30  KOMIBIOTEDOB,

TEXHUYECKHE CpeACTBa OOy4YeHHs (MyJbTUMeE-
TUIHBIA TPOEKTOP, KOMIBIOTEP (HOYTOYK),
JKpaH), BHJICOKAMEPHI, MPOrPaMMHOE
obecreyeHue

Criennanu3upoBaHHasi MeOesTh, KOMITBIOTepHAs
TEXHHKA C BO3MOXHOCTBIO BbIxoja B IHTepHeT
u obecnieuenuem noctymna B DUOC, skpas,
MYJIbTUMEIUHHBIN MPOEKTOP, MPOTPAMMHOE
obecrieucHue

YuTanbHbIN 321
OHnOIIMOTEKHN

7. Oco0eHHOCTH OpPraHu3aIuN 00Pa30BATEIbLHOM 1eATEeJbHOCTH IJIsl JIUIL C
OrpaHNY€eHHBIMHU BO3MOKHOCTSIMU 3/I0POBbS U MHBAJIU/I0B

JIuita ¢ orpaHMYEHHBIMU BO3MOXKHOCTSMH 310poBbsi (OB3) 1 MHBANMUIBI UMEIOT
BO3MOKHOCTh OECIIPENATCTBEHHO TEPEMENIAaThCs M3 OJIHOTO Y4eOHO-IadopaTopHOTO
KOpITyca B JPYroi, MOAHITHCS HAa BCE JTaXH Y4eOHO-Ta00paTOPHBIX KOPITYCOB,
3aHUMAThC B YYEOHBIX W HHBIX TOMEMIEHUSIX C Yy4EeTOM OCOOCHHOCTEH
MICUXO(U3NIESCKOTO Pa3BUTHS U COCTOSTHUS 37I0OPOBBSI.

st o0ydenust s ¢ OB3 w1 wHBaIMIOB, WMEIOIIMX HAPYIICHHS OIOPHO-
JBUTATEIPHOTO armapara, 00eCIeueHbl yCIOBHS OCCHPEISITCTBEHHOTO JOCTYIIa BO
BCe ydeOHbIC rmoMenieHus. MHbopManus o CreuanbHBIX YCIOBUAX, CO3MaHHBIX JIIS
oOyuaronuxcss ¢ OB3 u wuHBanMAOB, pa3MelieHa Ha CailTe YHUBEPCHUTETA
www//kgeu.ru. Imeercst BO3MOKHOCTb OKa3aHHUSI TEXHUYECKON ITOMOILM aCCUCTEHTOM,
a TaKKe YCIIyT CypJOTIEPEBOTIUKOB U TH(PIOCYPAOTIEPEBOAUNKOB.

Jlnst aganTanuu K Bocnpustuio jmiamu ¢ OB3 u nHBanmMaaMu ¢ HapymeHHbIM
CIIyXOM CIPAaBOYHOTO, Y4YEOHOTOo MaTepuaja IO IUCHUILIUHE O00eCTICUnBAIOTCS



http://www.kgeu.ru/

CJIEYIOILNE YCIOBUS:

- U1l JTy4IIed OpUEHTAlWU B ayJUTOPUH, IPUMEHSIOTCS] CUTHAJIBI OTIOBEILICHHUSI
O HayaJie U KOHIIE 3aHTHUs (CIOBO «3BOHOK» MUIIETCA HA JIOCKE);

- BHUMaHHE CJIa0OCTBIIAIIET0 O00yYaromerocs MPHUBJIEKAeTCS IeJaroroM
YKECTOM (Ha IJIEYO KJIAJETCS pyKa, OCYIIECTBIIAETCS HEPE3KOE MOXJIOIBIBAHUE);

- pazroBapuBasi ¢ OOYYAIOIIMMCS, NEJArOru4ecKuii padOTHHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHUMHU TPEIOKECHUSIMH, OOecrednBasi BO3MOXKHOCTb
YTEHUS 10 Ty0am.

KoMmneHncanus 3aTpyJHEHMII pe4eBOro M HMHTEJUIEKTYaJlbHOIO pa3BUTHUSA
CJ1Ia0OCTBIIAIINX 00YYaAOLMXCS TPOBOAUTCS Ty TEM:

- HCIIOJIb30BAaHUS CXEM, IMAarpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MIPE3ECHTALNMN C
TUIIEPCChIIIKAMU, KOMMEHTHUPYIOIIUMHU OT/IEIbHbIE KOMIIOHEHThI H300paXeHMs;

- PEryJIIpHOTO MPUMEHEHUs YNpaXHEHUH Ha rpauueckoe BbIJCICHUE
CYILIECTBEHHBIX MPU3HAKOB MTPEIMETOB U SBJICHHI;

- o0ecrieueHHs] BO3MOXHOCTH JJI1 OOYy4YaromIerocsi IMOJYYUTh aJpPECHYIO
KOHCYJIBTALMIO TIO 3JIEKTPOHHOM MTOYTE 110 MEPE HEOOXOIUMOCTH.

JIns apantanuy K BocupusaTuro Jimnamu ¢ OB3 1 nHBanuaamu ¢ HapylEHUIMHA
3peHus CIPABOYHOTO, y4eOHOTO, IPOCBETUTENIBCKOTO Marepuana,
IPELYyCMOTPEHHOIO0 00pa30BaTeIbHONM NMPOrpaMMOi M0 BbIOPAHHOMY HaIlpaBIIECHUIO
MOJATOTOBKHU, 00ECIIEYUBAIOTCS CIEIYIOLIUE YCIOBU:

- BeJIeTCs ajianTtanus opUIHaAIbHOTO caiiTa B ceTu IHTepHeT ¢ y4eToM 0COOBIX
HOTPEOHOCTEN MHBAIMJOB 1O 3pEHUI0, 00ECIIEUNBAETCS HAJIUUMEe KPYTHOMIPU(TOBOM
CHPaBOYHON MH(POPMAIIUU O PACIIUCAHUU YUEOHBIX 3aHITUM;

- IeJIaTOTUYECKUN  pabOTHUK, €ro coOeceAHUK (Mpu HEOOXOJIUMOCTH),
IPUCYTCTBYIOIIME HA 3aHATUH, NPEICTABIAIOTCS 00YUYaOMMCS, P ITOM KaKJbIi
pa3 Ha3bIBaeTCs TOT, K KOMY MeIaroruueckuii paboTHUK oOpalaeTcs;

- IEUCTBHUSI, JKECThI, MEPEMELIECHUsI MEJAroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyaTHass HMHQpOpMalMs TMPEeAOoCTaBiseTcd KpynHbIM IupudtoMm (oT 18
MYHKTOB), TOTAJIbHO 03BYUYMBAETCS;

- oOecrieunBaeTCsl HEOOXOIUMbIN YPOBEHb OCBEUIEHHOCTH MOMEUICHUH;

- IPEAOCTABIIAETCS BO3MOXHOCTh HCIIOJI30BaTh KOMIIBIOTEPHl BO BpEMs
3aHSTUN U MPABO 3aNTUCU 00BSICHEHU Ha TUKTO(DOH (110 JKEJIAaHUI0 00YUYaroIuXCs).

dopMa TpoOBENECHUS TEKYIIEM M INPOMEXKYTOUYHOM  aTTeCTaluu I
oOyuatomuxcs ¢ OB3 n uHBanuAOB onpeaensercs neaarornyeckuM paboOTHUKOM B
COOTBETCTBUM C yueOHbIM IaHoM. [Ipu HeoOxommmoctu obOyuvaromemycs ¢ OB3,
MHBAJIUY C YYETOM HUX MHAMBHUIYAIbHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH Aaercs
BO3MOXKHOCTh MPONTH MPOMEKYTOUHYIO aTTECTALMIO YCTHO, TUCbMEHHO Ha Oymare,
NUCBMEHHO Ha KOMIbIOTEPE, B (POpME TECTUPOBAHUS U T.II., JIUOO MPEAOCTABISACTCS
JOTIOJTHUTENBHOE BpeMs ISl IOJITOTOBKH OTBETA.

8. Metoanueckne peKOMeHIAUMH UIsl MpenojaBaTesieil Mo OpraHu3aunu
BOCNIMTATEJbHOM PA00THI C 00yYAKOIMMHUCH.



Meroanueckoe obecrieueHre nporecca BOCIUTAHUS 00YHarOIINXCs BBICTYIIAET
OTHUM U3 ONpeAesonux (HaKTOpoB BBICOKOTO KadecTBa 00Opa3oBaHMSL.
[IpenonaBarens By3a, IEMOHCTPHPYS BBICOKHH TIPO(ECCHOHATN3M, 3SPYIUIIHUIO,
YETKYIO TPAKTAHCKYIO MTO3HIINIO, CAMOJIUCIUIUIMHY, TBOPUYCCKUH TTOAXO0 B PEIICHUH
npoecCHOHaNBHBIX 3a7ad, B X0J¢ 00pa3oBaTEeBHOTO IPOIecca CIIOCOOCTBYET
(GhOpMHUPOBAHUIO TAPMOHUYHON JTMIHOCTH.

[Ipu peanmzaruu AUCIUIUIMHBI TIPENOABATEIb MOXET HCIOJIb30BATh
CJIETYIOLIME METO/Ibl BOCIIUTATEIbHON PaOOTHI:

- MeToibl (OPMHUPOBAHUS CO3HAHUS JUYHOCTU (Oecena, AMUCIYT, BHYIICHHE,
WHCTPYKTaX, KOHTPOJIb, OOBSICHEHUE, NpPHUMEpP, CaMOKOHTPOJb, paccka3, COBET,
yoexKAeHUE U Ip.);

- METOJbl OpraHu3aluU ACSTEIBHOCTH M (POPMUPOBAHUS OIbITA MOBEICHUS
(3amaHue, OOIIECTBEHHOE MHEHHE, TeJaroruueckoe TpeOoBaHUE, TOpYyYCHHE,
puydYeHne, CO3aHNe BOCTIMTHIBAIOIINX CUTYaIlui, TPSHUHT, YIIPAKHEHHUE, U IP.);

- METOJIbI MOTHBAIIMW JIEATCILHOCTH W TOBEIACHUS (0J00pEHUE, MOOIIPCHHE
COIIMAJIbHON aKTHUBHOCTH, TIOPUIIAaHWE, CO3JaHUE CHUTyalllil ycrexa, CO3JaHue
CUTYAIIMH JIJI1 YMOIIMOHATLHO-HPABCTBEHHBIX TIEPEKUBAHUI, COPEBHOBAHUE U JIP.)

[Ipu peanu3amuy  TUCHUIUIMHBI  TMPEMOJABATEeNb  JOJKEH  YYUTHIBATh
CJIeTYIONTHE HATIPABJICHHS BOCTIMTATCIILHON JACATEIHPHOCTH:

I'pasxcoanckoe u nampuomuueckoe 6ocnumanue:

- popMupoBaHHE y OOYYAIOLIMXCS IIEIOCTHOIO MHPOBO33PEHUS, POCCHUICKOM
UJICHTUYHOCTHU, YBRKEHHUS K CBOEH ceMbe, OOIIECTBY, TOCYAAPCTBY, IPUHSATHIM B CEMbE U
00I1IeCTBE JyXOBHO-HPABCTBEHHBIM M COLIMOKYJIBTYPHBIM IIEHHOCTSIM, K HAIIMOHATBHOMY,
KyJIbTYPHOMY W HWCTOPUYECKOMY Haclenuio, (OPMHUpPOBAHUE CTPEMIICHHS K €ro
COXPaHEHUIO U PA3BUTHIO;

- hopMHUpPOBaAHKE Y OOYUAFOIIUXCS aKTUBHOM TPayKIaHCKOW IMO3UIIMH, OCHOBAaHHOM
Ha TPAJWIIMOHHBIX KYJIBTYPHBIX, TyXOBHBIX M HPABCTBEHHBIX IEHHOCTSX POCCHICKOTO
oOImIecTBa, JJIsi TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO pPEAIM30BBIBATH CBOM
KOHCTUTYIIMOHHBIC TIPaBa U 00S3aHHOCTH;

- pa3BUTHE MPABOBON M TOJUTUYCCKON KYJIbTYPhl O0yUYarOIINXCS, PACITUPCHHE
KOHCTPYKTHBHOTO YYacTHsS B TPHHITHH PEIICHUH, 3aTpardBaroOIIMX WX IpaBa |
WHTEPECHI, B TOM YHCIIC B PA3IMYHBIX (POpMax caMOOpraHU3aIHH, CAMOYTPABIICHUS,
OOIIECTBEHHO-3HAUNMOM JICSATCIIHHOCTH;

- popMUpOBaHWE MOTHBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJISIIOIIMX  MPOTHBOCTOSATH  AKCTpEMU3MY,  KceHodoOuw,
JTUCKPUMUHAIIMM TI0 COIMAJBHBIM, PEJIIMTHO3HBIM, PACOBBIM, HAIIMOHAJIHHBIM
MpU3HAKaM, MEXKITHUYECKOH M MEXKKOH(PECCHOHAIBHOW HETEPIHUMOCTH, IPYyTUM
HETaTHUBHBIM COIMATILHBIM SIBJICHUSIM.

Jlyxoeno-upascmeennoe gocnumanue:

- BOCIIUTAHWE YYBCTBA JOCTOMHCTBA, YECTH M YCECTHOCTH, COBECTIIMBOCTH,
YBaXEHUS K POJUTEIISIM, YIUTEIISAM, JTFOJSM CTapIIIero MOKOJICHUS;

- popMHUpOBaHUE TPHUHIIAIIOB KOJJICKTMBU3MAa M  COJIMJIAPHOCTH, JyXa
MUJIOCEpIUST W COCTpajaHus, NPHUBBIYKH 3a00TUTHCS O JIOAAX, HAXOMSIIUXCS B
TPYAHOM KU3HEHHON CUTYyallUH,;

- popMUpOBaHUE COIUAAPHOCTH W YYBCTBA COLIMAIIBHOM OTBETCTBEHHOCTH IO



OTHOILLICHHIO K JIFOJSIM C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI, MPEOAOJICHHUE
NICUXOJIOTHYECKUX O0apbepoB 1O OTHOUICHHIO K JIOJASM C OrpaHMYEHHBIMU
BO3MOYHOCTSIMU;

- popMupoBaHHE SMOIMOHAIFHO HACBIIIEHHOTO M JYXOBHO BO3BBILIICHHOTO
OTHOIICHUSI K MUPY, CIOCOOHOCTH U YMEHUS TepeiaBaTh JPYTUM CBOM ICTETHMUYECKUN
OIIBIT.

Kynvmypno-npoceemumenvckoe socnumanue:

- popMUpOBaHUE ICTETUUECKON KapTHUHBI MUPA;

- hopMupoBaHue yBaKeHHS K KYJIbTYPHBIM IIEHHOCTSM POJHOTO rOpojia, Kpas,
CTpaHbl;

- TOBBIIICHUE TT03HABATENILHOW aKTUBHOCTH 00YYaIOIINXCA.

Hayuno-obpazosamenvHoe éocnumanue:

- popmupoBanue y 00ydaromuxcs HAyYHOTO MHPOBO33PEHHS;

- popmupoBaHuEe yMeHUS IOTy4aTh 3HAHUS;

- popMupoBaHuEe HABBIKOB aHalM3a M CHHTE3a WH(OpPMALWU, B TOM YHCIE B
npodeccuoHaNbHON 001acTH.



BHocuMble HI3MeHEHNsI M YTBEPKAeHUS HA HOBbII yU4eOHbIN 1oj
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OueHouHble Marepuainbl M0 JgucuuiuiiHe KoOTelnbHble YCTAaHOBKU U
apOTreHEPATOPhl, MPEAHA3HAUYCHHBI MJIS OILICHUBAHMS PE3yJbTaTOB OOYyYEHUS Ha
COOTBETCTBHE UHJNKATOPAM JIOCTHKEHUSI KOMIIETCHITUH.

OrneHnBaHWe pe3yJabTaTOB OOYYCHHS IO IUCIUILIMHE OCYIIECTBISCTCS B
paMkax Tekyiero koutposs (TK) u mpoMexxyTouHO# aTTecTanuu, TPOBOJAUMBIX MO
oabHO-perTuHroBoi cucreme (bPC).

1.TexHosiornyeckasi Kapra
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Pa3nea 1. « O0uiee moHsTHe 0 TK1
KOTEJbHOH YCTAHOBKE. 15

JHepreTuyeckoe TOIIMBO. 15 | 0-15 30 15-30
IMoaroroBka TOMJIMBA K
CJKHTAHHUIO »

Tecr 6
[TpakTHueckoe 3anaHue 1
Paznea 2. « «Teopusi ropeHus. TK1

TermnoBoii 1 MAaTEePpHATLHBIN
0ajaHc KOTJIOAarperara. AHaJIN3
NnoTepb B KOTJIE.
I'a30BO3AYyHIHBII TPAKT KOTJIA »

Tect 6
3amura nabopatopHoi paboThl 1 1
[MpakTuyeckoe 3amaHue 1
Paznen 3. « Tensioo0MeH B TK2

KoTyaoarperare. TemnoBoi
pacyeT KoTJIoarperara.
TemnioBbIe cXeMbI U 15-
KOMIIOHOBKA KOTJioarperara. 15 10-15 30 15-30
Hecymasi KOHCTPYKIMS KOTJIA.
CnenmarepuaJjbl B

KOT/JIOCTPOCHHH »

Tect 2
3amura nabopaTopHO paboThI 2 1
[IpakTnueckoe 3aganue 2

Paznea 4. «Cnoco0nl cxxkuranua | TK?2
TOILINBA B KoTJI€e. TomoyHbIe




KaMepbl KOTJI0B. Fopenoqnble
ycrpoiicTBa. CucteMbl
30J10HVIAK0OY A AJTCHU D>

Tect

[IpakTrueckoe 3aganne

Pazpea 5. «'mapoamHamMmuka
KOTJIOAarperara.
TeMuepaTypHbIi pexuM
NOBEPXHOCTEll HAarpeBa KOTJIa»

TK2

Tect

[IpakTuueckoe 3aanue

Paznen 6. «IloBepxHocTH
HarpeBa KoTJioarperara.
MeTtoabl peryjiupoBaHusi
TeMIepaTyphl eperpeToro
napa»

TK3

25

25-

0-15 40

25-40

Tect

15

3amuTa 1abopaTopHO padoTh 3

IIpakTnueckoe 3aganue

Paznen 7. «BoaHble pe:KUMBI.
Cenapanus Bj1aru us3 napa
(uucrora napa). CtyneHuartoe
HCIIApeHHne»

TK3

Tect

3amura naboparopHoit paboTh! 4

Paznes 8. «Ikcmnyaranus
KOTJIOArperaToB

TK3

Tect

3amura 1abopaTopHOi paboThl 5

IIpomeskyTOUHAS aTTeCTAUA
(3auer, a3x3amen, KII, KP)

oM

0-45

3aaHue NpoMeKyTOUHON
aTTecTaluu

0-15

B nucemenHoii hopme 1o
ouneram

0-30

2. OueHOYHbIE MATEPHAJIBI TEKYIIIEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTecTaluu

[IIkaya oreHKH pe3yabTaTOB O0YUCHHUS 1O AUCITUILUIMHE:

VYpoBeHb c(hOpMUPOBAHHOCTH

HMHAWKATOpa KOMIICTCHIIMHU

3arutanu-
Kog Kon pOBaHHbIE
KOMITe- | MHIUKaTOpa pe3yIbTaThl
TEHIIMHA |KOMIICTECHIINK | OOyUYEeHHUsI 1O
JTUCLUTUIMHE

Beicoknit | Cpennuit Huxee Husknii
CpeaHero
oT 85 1o 100| ot 70 mo 84 | ot 55 mo 69 | ot 0 10 54

IITxana oneHUBaHUI




HEY/I0B-

YAOBIET-
OTJINYHO XOpOIIIO HCTBOpI/I-
BOpI/ITeJ'II)HO
TCJIIBHO
3a4TEHO HE 3a4TEHO
3HATh:
3HAET 3HAET 3HAET HE 3HAEeT
OCHOBHbBIE | OCHOBHBIE | OCHOBHBIE | OCHOBHBIE
3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
TEPMOJUH | TEPMOJIUH | TEPMOJIUH | TEPMOIUH
OCHOBHbIE PMOZL PMOZL PMOZ PMOZ
3AKOHDI AMUKA M | aMUKA U | aMUKU U | aMUKU U
TEIUIOMACC | TEIIOMAacCC | TEIIOMAace | TerioMac
TEPMOIUHAMUKHU
" ooOMeHa U | ooOMeHa U | 000MeHa U | cooOMeHa
[MOPSAIOK [MOPSAIOK MOPSAIOK u
TEIIOMAaccoooMe pAl pAl PAL
pacuera pacuera pacuera MOPSITOK
Ha, MOPSIIOK
acueTa 3JICMEHTOB | JICMEHTOB | JICMEHTOB | pacueTa
p TEIUIOTEXH | TEIUIOTEXH | TEIUIOTEXH | AJIEMEHTO
3JIEMEHTOB
UYECKUX UYECKUX HYECKUX B
TEIUIOTEXHUYEC
YCTaHOBOK | YCTAHOBOK | YCTAHOBOK | TEIUIOTEX
WX YCTAaHOBOK U
CHCTEM A CHCTEM | I CHCTEM, | I CHUCTEM, | HUYECKUX
B TIOJHOM | JIOIYCKaeT | JOIYCKaeT | YCTAaHOBO
00BeM HE3HayuTe | rpyobIe K u
JIbHBIE OLLIMOKH CHUCTEM
OLINOKHU
YMETh:
yMeeT yMeeT yMeeT HE yMeer
OPUMEHST | IPUMEHST | IPUMEHSAT | MPUMCHST
b b b b
OCHOBHBIE€ | OCHOBHBLIE | OCHOBHBIE | OCHOBHBIE
— 3aKOHBI 3aKOHBI 3aKOHBI 3aKOHBI
OIIK-4 | OIIK-4.2 OEHOBHHG TEPMOJMH | TEPMOAUH | TEPMOAUH | TEPMOJUH
AMUKM M | aMUKM M | aMUKA W | aMUKA H©
3aKOHBI
TEILIOMACC | TEIIOMAacC | TEMIOMAce | TeIIoMac
TEPMOJUHAMUKHU
u ooOMeHa ooOMeHa ooOmMmeHa cooOMeHa
s s 15 15
TeIuioMaccooome -t -t H A
pacuera pacuera pacueta pacueta
Ha JIJIs pacyera
DJIEMEHTOB | DJIEMEHTOB | DJIEMEHTOB | DJIIEMEHTO
DJIEMEHTOB
TEIUIOTEXH | TEIUIOTEXH | TEIUIOTEXH | B
TEIUIOTEXHUYECK
UYECKUX UYECKUX AYECKUX TEIIOTEX
WX YCTaHOBOK U
CHOTEM YCTaHOBOK | YCTAHOBOK | YCTAHOBOK | HHYECKUX
M CHUCTEM | U CHCTEM, | U CHUCTEM, | yCTAaHOBO
JIOITYCKAeT | MOMYCKaeT | K u
HE3HaYuTe | rpyoObIe CHUCTEM
JIbHBIE OLINOKH
OIINOKH
BJIAECTh.
BJIAJICET BJIAJIEET BJIAJIEET HE
HABBIKAMU | HABBIKAMU | HABBIKAMM | BJIAJICET
HaBbIKAMU pacuera pacuera pacuera HaBBIKAM
pacuera 9JICMEHTOB | JIEMEHTOB | DJICMEHTOB | U pacueTa
DJIEMEHTOB TEIUIOTEXH | TEIUIOTEXH | TEIJIOTEXH | DJIEMEHTO
TEIUIOTEXHUYECK | HYECKUX NYECKUX AYECKUX B
WX YCTAaHOBOK U YCTAaHOBOK | YCTAaHOBOK | YCTAaHOBOK | TEILIOTEX
CHUCTEM M CHCTEM | M CHCTEM, | I CHCTEM, | HUYECKHX
JIOITYCKAeT | OMYCKaeT | YCTAaHOBO
HE3HAYNUTE | rpyObIe K u




JILHBIE OLLIMOKHU CHUCTEM
OLINOKHU

OneHka «OTJIMYHO» BBICTABISIETCS 32 BBITIOJHEHUE pacuemuvix pabom 8
cemecmpe; Mmecmo8uvlX 3a0aHull;, 21y060Koe NOHUMAHUE MEXHONI0SUYECKUX MemOo008
pacyema HOpM pacxo0d Mamepuanos, NOJHble U COOepIHCAmenbHble OMeemvl Hd
80NPOCHL bunema (meopemuieckoe U Npakmuyeckoe 3a0anue);

OneHkKa «XOpoIIO» BBICTABISETCS 3a BBINOJHEHUE pacuemuvix pabom 6
cemecmpe; mecmogvlx 3a0aHutli, NOHUMAHUE MEeXHOI02UYeCKUX Memooos paciema
HOpM pacxooa mMamepuanos, omeemvl HA 8ONPOCHL Oulema (meopemuieckoe uiu
npakmuyeckoe 3a0anue);

O1ieHKa «yJI0BJIETBOPUTEIBHO» BBICTABIISICTCS 32 BBIIOJHEHUE PACYEMHbIX
pabom 6 cemecmpe u mecmoswix 3a0aHull;

OneHka «HeY/JA0BJIETBOPUTEIbHO» BBICTABIsICTCA 3a ciaboe M HEMOJHOE
BBITIOJTHEHHUE PACUEmMHbIX pabom é cemecmpe U mecmosvbix 3a0aHUll.

3. IlepeyeHb 01IEHOUYHBIX CPEICTB

Kpatkas xapakTepucTUKa OLIEHOYHBIX CPEACTB, UCIOJIb3YEMBIX MPH TEKYIIEM
KOHTPOJIE YCIEBA€MOCTH W MPOMEXKYTOUHOM aTTeCTallMd OO0y4Yarolerocs 1o
JTUCUUIUINHE:

HaumenoBanue Onucanue
OLIEHOYHOTO Kpartkast xapakTepucTHKa OIIEHOYHOTO CPEICTBA OILIEHOYHOTO
cpeAcTBa cpeacTBa
Ilepeuens 3ananuii n
Or4er 1o Brimonnenne J'Ia60pan)pHOI71 pa69TLI, o0paboTka BOIIPOCOB IS
. PE3yJIbTaTOB HCIBITAHWH, W3MEPEHHH, SKCIEPUMEHTA. 3aIIUTHI
nabopaTopHOU .
patote (OJIP) O(i)OpMJ'IeHI/Iev oTYeTa, 3aIuTa pe3ynbTaToB nabopaTopHOI
1a00paToOpHOI pabOTHI 1O OTYETY paboThI, IEpeUeHb

TpeOOBaHUH K OTUETY

CpencTBo OIEHKH YMEHHS TMPUMEHATH MOJyYCHHBIC
TEOPETUUYECKUE 3HAHUS B IPAKTHYECKOW CUTYallHH.
3ajaHre HAIPaBJICHO HA OLICHHMBAHUE KOMIIETCHIIMH 10
JUCLMIUIMHE, COIEPKUT YETKYI0 MHCTPYKLMIO 10
BBITOJHEHUIO WJIW aJITOPUTM JEHCTBHI

Kommnekr 3amay u
3aJaHuN

IIpaxTueckoe
3amanue (I13)

Cucrema CTaHIapTU3UPOBAHHBIX 3aJlaHuH,
Tect (Tect) TTO3BOJISFOTIIAS aBTOMAaTU3UPOBATH 010101 (S04 0)%
W3MEpEeHUsl YPOBHS 3HAHUI M YMEHHI 00yJaronierocs

KoMmnekT TecToBBIX
3aJaHuN

4. TlepeyeHb KOHTPOJILHBIX 3aJaHWH WM WHbIE MAaTEPHUHAJIbI,
HeoOXoaMMbIe ISl OLEHKU 3HAHWI, YMEHHIl M HABBIKOB, XapPaKTepPHU3YHOIINX
Tanbl (POPMUPOBAHUS KOMIIETEHUM B Mpolecce OCBOEHNsI JUCUMILTUHbI

s rekymero konrpoJsa TK1:
IIpoBepsiemast komnereHuusi: OIIK-4.2 JlemoHCTpUpyeT NOHMMAaHUE OCHOBHBIX




3aKOHOB TCPMOJWHAMHMKHN M TCHJIOMaCCOO6M€Ha, INPpUMCHACT HX IJIA PacucToB
9JICMCHTOB TCINIOTCXHUYCCKHUX YCTAHOBOK U CUCTCM.

Otuet mo nabopatopHoit padore (OJIP)

Bompocel k oTtuery mo nabopatopHoii pabore 1 «TexHudyeckuit aHamus
TBEPJBIX TOILTUBY:

1. Tlepeuucnute OCHOBHBIE TEIUIOTEXHUYECKUE XAPAKTEPUCTUKU TBEPABIX
TOIUINB.

2. OnuumuTe KpaTko METOAMKY OIPEACIICHUS BIAKHOCTH TOILJIMBA.

3. OnumuTe KpaTKO METOAMKY OIPEAEIICHUS 30JbHOCTH TOILIUBA.

4. OnumuTe KpaTKo METOAMKY OIPEICIICHHUs BBIXOAA JIETyYHWX BELIECTB
TOIUIMBA.

5. IlepeunciuTe OCHOBHBIE MAPKH TBEPABIX TOILINB

[Ipaktuueckoe 3ananue (I13)

TurnoBele 3a1a4M TPAKTUYECKUX 3aTAHUN:

1. Onpenenute cocTaB roprodeid Macchl yrisi, €CIM U3BECTEH COCTaB paboueit
MaccChl.

2. B MenbHULIE-BEHTWIATOPE MOJCYIIMBAETCS Yrojib C M3BECTHOW pabouei
Maccoi. Ompenenure coctaB padbouyeld Macchl MOJICYHIEHHOIO TOIUIMBA, €CJIH
M3BECTHO, YTO BJIAXKHOCTH TOIUIMBA MOCIE noacymku W2 = 15 %.

3. Jlns yrig ¢ U3BECTHBIM 3JIEMEHTapHbIM cocTaBoMonpenenure Q.6, Q.", QP
€CJIM HU3IIas TerioTa cropanus padoueit Maceol QyP = 23990 xJx/kr.

4. Ompenenure HHU3LIYIO TEIUIOTY CrOPaHHs CyXOro MPUPOJHOIO rasa
U3BECTHOTO cocTaBa. [Ipu pacdere HCMONB3YHTE NAHHBIETEIUIOTHI cropaHus Q.
kJ[x/M3 ra3006pa3HOro TOILIMBA.

5. Omnpenenute HUBIIYI0O M BBICHUIYIO TEIUIOTY CropaHus pabodeil Macchl
ClIaHIIEeB, eclii u3BecTHBI ganubie Q,', HP, AP, WP u (CO,).P.

6. OnpenenuTe BBHICUIYIO TEIJIOTY CropaHusi paboyeil Macchbl, MPUBEICHHBIC
XapaKTEPUCTUKU (BJIAXKHOCTh, 30JbHOCTh, CEPHUCTOCTh) M TEIJIOBON SKBUBAJIEHT
YIJISL C U3BECTHBIM COCTABOM paboyveil Macchl.

7. Omnpenenute 00bEM CyXHX Ta30B U KOI(PPUIMEHT u30bITKAa BO3ayXa
MPUINIOJHOM CTOPAHMM TMPUPOJHOTO ra3a M3BECTHOTO COCTaBa IMPHU COAEPKAHUM B
npoaykrax cropanus RO2 = 16,0 % u O2 = 4,0 %.

8. OnpenenuTe cOCTaB MPOAYKTOB cropanus B yxoxsammx rasax (Vroz, V.2,
VL, Voo, Vi, V;) Mpu COKUTAHUM YT C U3BECTHOM paboueit Maccout mipu [J = 1 u
N30BITKE BO3/lyXa B YXOAIIMX ra3ax oyy = 1,35.

9. Ompenennre >HTAIBIHMIO NPOAYKTOB CrOpaHHMs HA BBIXOJAE M3 TOIIKH,
MOJIy4aeMbIX IPU IOJHOM CrOpaHUM | KI' BBICOKOCEPHUCTOIO Ma3yTa H3BECTHOIO
cocTaBa paboueil Macchl, €ciii TeMIieparypa ra3oB Ha Bbixojie u3 Tonku Or = 1100°C.
Koaddumment n3dpiTka Bo3ayxa B Tonke npumure ot = 1,15.

10. OnpenenuTe SHTAIBIINIO TEOPETUYECKH HEOOXOAMMOro oObeMa BO3IyXa
npu cxuranuu | xr yrist 1 Buga u 1 kr yris 2 Buaa npu temneparype 350 °C.
DHTaneluu ra3oB W Bosayxa mnpu temneparypax 200 u 400 °C (mpu 0,1 MlIla)
npuHATh: pu 0 = 200°C ms yraa 1 H% = 1412 xJIx/kxr, ana yras 2 HY, = 965



kJx/xr; mpu 0 = 400 °C ms yraa 1 HY, = 2873 xJlx/kr, nna yras 2 HY, = 1962
K JK/KT.

Tect (Tect)
Bomnpoc Bapuantsl oTBeTa
[IpssAMOTOUYHBIE KOTJIBI UMEIOT: | IPUHYAUTEJIBbHBIA HACOC
OapabaH
OITYCKHBIE TPYOBI
HPY, CPY, BPY
IIepBuyHBIA BO3AyX | JUI HOACYIIKU Ma3yTa
UCIIOJIb3YETCS U1l TOACYLIKM MPHU pa3Mojie U TPAHCHOPTHUPOBKH TBEPIAOrO
TOIJIMBA
JUIsl IOJ1a4 B TOIIKY
JUIsI IOAOTPEBa X0JI0JHOTO BO3/lyXa B Kajopudepax
BosznyxonarpeBarens KOHBEKTMBHOW BBICOKOTEMIIEPATYPHOM MOBEPXHOCTHI) HArPEBA
ABIISIETCS paaualMOHHON MOBEPXHOCThIO HArpeBa

KOHBEKTHUBHOW HU3KOTEMIEPATYPHOU OBEPXHOCTHIO HArpeBa

HOHypaHHaHHOHHOﬁ IIOBCPXHOCTHIO HAI'PCBA

HenpepeiBHast mpomayBka B | JIsl OYMCTKH BO3AYyXOM OapabaHa

OGapabaHHOM KOTJIE | JUIs YJQJICHHS BJard U3 HACBIIIIEHHOTO Napa B 0apabaHe KOTJIe
HeoOxouma JUTSI CHADKEHUSI COJIECOAEPAKAHUS B KOTIIOBOM BOJIE

JUIsl IEpepacpeaeIICHNs BPEIHbIX IPUMECEN B KOTJIOBOM BOJIE
AOpa3uBHBIN W3HOC | B MIMPMOBBIX MOBEPXHOCTSIX
MOBEPXHOCTEH HAarpeBa KOTJIA | B KOHBEKTUBHBIX MapoIeperpeBaTessix
HMEET MECTO B 9KOHOMan3epax U BO3JAYXOIOI0TPEBATEIAX

Ha CTEHaxX TOIIOYHOU Kamephl

Juis rekymero kourpoJsa TK2:
[IpoBepsemas kommereHuuns: OIIK-4.2 JleMOHCTpUpYET NOHMMAHHE OCHOBHBIX
3aKOHOB TEPMOJAMHAMHUKMA W TEIJIOMAcCOOOMeHa, MPUMEHSAET HUX I PacyeToB
AJIIEMEHTOB TEIIOTEXHUYECKUX YCTAHOBOK M CHCTEM

Otuert no mabopatopHoii padote (OJIP)

Bomnpocs! k oTdery no nabopatopHoit padore 2 «OnpeneiaeHne onTuMaibHOro
pexxrMa paboThl TapOBOTO KOTIa»:

1. JTaiite onpenenenue kodhuireHTy n30bITKa BO3IyXa YXOISAIIUX Ta30B.

2. Kak Bmuser kodddunmueHT u30bITKa BO3AyXa Ha OOBEM MPOIYKTOB
cropanusi?

3. OnuumTe BIUsSHUE NapONPOU3BOIUTEIBHOCTH HA TOTEPH TEILIOTHI.

4. OnuiuTe BIUSHUE MapONpPOU3BOIUTEIILHOCTH Ha TEMIIEpaTypy YXOISIIUX
ra3oB U TEIIOBOCIPUITHE KOTJIA.

5. Kak m3mensiercs KII] mpu pa3Hoit Harpy3ke Kotia?

[TpakTuyeckoe 3aganue (I13)

Tunosbie 3a1a4M MPAKTUYECKUX 3aTaHUM:

I. Omnpenenure pacnojiaraeMyr0 TEIUIOTY CJAHIEB NPU  HU3BECTHBIX
TeMIEpaType XOJOJHOrO BO3/yXa, TEIoTe cropanus Q.°, coaepKaHUM AUOKCHUJIA
yriepona CO,~.




2. Onpenenure, HaCKOJIBKO M3MEHHUTCS pacrmoJiaraemasi TeIuioTa MasyTa IpHu
YBEJIIMYEHUH €T0 NoA0rpeBa ¢ try; = 60 °C 1o ty, = 100°C.

3. Omnpenenure KIIJI wu  omeHuTe  TEIIOBbIE  IMOTEPU  KOTIA
naponpou3BoAuTeNbHOCThI0 D = 10 T/4 mpu M3BECTHHIX MapaMeTpax mapa, 4aCOBOM
pacxojie TOIUIMBA, TEMIIEPAType MUTATEIBLHON BO/BI, TEIJIOTE CropaHus TOrnBa QP.
Bennunny npoayBku npuMuTe paBHou 0.

4. Onpenenute TEIIOBOCHPUATHE KOTia QUOJI Mpu HaIU4MKM O0TOOpa mapa Ha
COOCTBEHHbIE HYXIbl. Pacxoq mapa Ha COOCTBEHHbIE HYXKAbl MPUMUTE U3
MIPOMEKYTOUHOTO IMaporneperpeBareis B konuuectse 40 Kr/c ¢ mapamerpamu trm =
450 °C, p = 2,55 MlI]a.

5. Ompenenure, HACKOIBKO HM3MEHUTCSA pacmojiaraeMasl TEIUIoTa KUIKOIO
TOIUIMBA MPHU YBEIWYCHUH MPEIBAPUTEIBHOrO MOJOrPeBa BO3/yXxa B Kajopudepe c
40 o 100 °C. OTHOIIEHHE KOJIMYECTBA BO3AyXa Ha BXOJIE€ B KOTEN K TEOPETHIECKOMY
B' = 1,18; sHTanbnus TeopeTnyecku HeoOxoaumoro odobema Bo3ayxa mnpu 100 °C
H'", .= 1390 kJIx/KT.

6. Onpenenute pacnojaraeMyo TerioTy ¢pesepHoro Topda ¢ u3BectHon Q,P,
a TAK)KE€ DHTAJBIINIO YXOIAIIMX Ta30B MPU n3MeHeHUH BiaxxHoctd W ¢ 50 1o 40 % u
M3BECTHBIX 3HAYEHUSAX TEMIEPaTyphl XOJOAHOIO BO3AyXa, MPEABAPUTEIBHOIO
MOJIOrpeBa BO3[yXa Ha BXOJE B BO3AyXONOJOIpPEBaTellb, OTHOIIECHHUS pPacxoja
BO3/lyXa Ha BXOJE B BO3IYyXOIOAOTPEBATENIb K TEOPETUYECKH HEOOXOIUMOMY,
u30bITKa BO3/AyXa 3a KOTJIOM, TEMIIEpPATypbl YXOIAIIUX TIa30B, TEeMIEpaTyphl
TOIUIMBA.

7.0npenenure pacnojiara€Myro TEIUIOTY YIS ¢ U3BeCTHOM Q.° IpH 3aJaHHBIX
3HAUEHUAX TEMIIEpaTypbl XOJIOJAHOIO BO3AyXa, TEMIIEPATYypPbl IMPEABAPUTEIBHOIO
[IOJIOrpEBa BO3/AyXa, OTHOIIEHHMS KOJIMYECTBA BO3JyXa Ha BXOAE B KOTENI K
TeopeTudecku HeoOxoaumomy. CyIika TOIIMBA 3aMKHYyTasi, (PU3MUECKON TEIIOTON
TOIUIMBA MPEeHEOPEYb.

8. Ompenenure, Hackonbko Mensercs QP yrma ¢ usBectHon Q. npu
M3MEHEHUHM TEMIIEpATYyphl NPEABApUTEIBbHOIO noxorpeBa Bosayxa ¢ 40 mo 80 °C.
[Tpumure B' = 1,22.

9.0mnpenenure pacnoyiaraéMyr0 TEIUIOTY CJAHIIEB NMPU 3aJaHHBIX 3HAYEHHSX
TEMIIepaTypbl  TOIUIMBA, TEMIEPATyphl XOJOJHOIO  BO3/yXa, TEMIIEpaTyphbl
MPEeIBAPUTEILHOTO MOI0TPEBa BO3/[yXa, OTHOLIEHUSI KOJIMYECTBA BO3/IyXa Ha BXO/IE B
BO3yXOINOAOIPEeBaTEIh K TEOPETHUECKH HEOOXOOUMOMY M 3aMKHYTOH CYIIKE
TOIIMBA. DHTadbnMs xojogHoro Bosmyxa HY%, = 96,15 xJ[x/kr, SHTAIBIUS
nogorperoro Bosayxa H'%, = 160,25 kJlx/kr, Baaxsocts WP = 12 %, Q,P =9000
KKaJI/KT.

10. Omnpenenute aanabaTHYIO TEMIEPaTypy FOPEHHs TOILIMBA B COOTBETCTBUU
C NPEIJIOKEHHBIM BapUaHTOM TOIUIMBA. [[puMuTe B 3aBUCMMOCTH OT TOIUIMBA €r0
ycnoBust cxuranus, tan Tonku (OKIIY/TUIY nng TBepabIX TOIUIMB), TEMIEPATYpy
ropsi4ero Bo3ayxa trs, °C, M30BITOK BO3AyXa 3a TONKOW Oy, JOJIIO YHOCA 30Jbl dyy.
Ao; =0, Ady, = 0; KoTesn paboTaeT o Ha/ITyBOM, PEIUPKYJISALINS Ta30B OTCYTCTBYET.



Tect (Tect)

Bomnpoc Bapuantsl oTBeTa
BcnomoratenbHbiM IYThEBbIE  BEHTWJIATOPBI, JBIMOCOCHI, IMTaTEJbHBIM  Hacoc,
000pyI0BaHNEM KOTEJIBHOM | ABIMOCOC PELUPKYJIALINH, Y3€J TUTaHUs
YCTAHOBKH SIBJISICTCS pereHepaTUBHbII BO3/1yXOIO10TPEBATENb

MMUTATEIIbHBIN HAaCOC, ACa3paTop, KOHACHCATOP, OCBCTIUTCIIN

neiMococ, [1B/1, ITH]I, 6oiinepa

ITutaTrenpHOI BOJIOW | BOJIa HA BX0Jie B OapabaH

Ha3bIBACTCA: OAIIMTOYHAaA BOAA IOCJIC BOJOOYHMCTKH

BOJa Ha BXOJI€ B 3KOHOMaﬁ3ep KOTJIa

BOJa HA BbIXOJ€ U3 NUTATCIIbHOI'O HACOCa

DKOHOMai3ep KOTJIa | pa3JeeHus NapoBOISIHON CMeCH

NpeJHA3HAYEH JUIS: neperpesa napa

HCIIapCHUA BOABI

HarpeBa BOJALI 1O TCMIICPATYPbI HACBIIICHUA

bonee kauecTBEeHHON KOTEJI-yTHIIN3aTOP

KOTJIOBOI BOJBI Tpe6yeT HpHMOTOqHBIfI KOTCJI

OapabaHHBIN KOTEN

BOAOTPYOHBIN KOTEI

HuszkoremneparypHas B 30HE PACIIOJI0KEHUS TOPEIIOK
KOPPO3HUs — 3TO KOPPO3HUs, B BO3JYXOIOJIOTpEBATENE TPHU B3aUMOJISHCTBUH 1MapoB BojbI ¢ SO3
[poTeKaroIas B KIIII mpu B3aumonelictBuu cteHKH TpyObl ¢ V205

B HCIIAPUTEIIBHBIX TIOBEPXHOCTAX IIPU B3AMMOJICHCTBUH METAJLIA C
H2S npu BbIcOKO# TeMmepaType

st Tekymero kourpoJs TK3:

[IpoBepsemas komnerenuus: OIIK-4.2 JlemoHCTpUpyeT MOHMMaHUE OCHOBHBIX
3aKOHOB TEPMOJMHAMUKU U TEIJIOMAacCOOOMEHa, MPUMEHSET HX Uil PAacyeTOB
AJIEMEHTOB TEIUIOTEXHUYECKUX YCTAHOBOK U CUCTEM

Otuet no nabopatopHoit padote (OJIP)

Bompocsl k otuety mo jabopatopHoit pabore 3 «OTONMUTENBHBIN KOTEN
BuderusLogano U052-24»:

1. Haiite xapaktepuctuky kotiaoB Buderus

2. Pacckaxute 00 ycTpoiicTBe u pabote koTia Logamax U052-28

3. Uemy paBHBI MOTEPU C YXOISAINIMMU Tra3aMu TPU yKa3aHHBIX 3HAYCHUSIX
napameTpoB?

4. Kak uM3MEHHUTCS BEJIMYMHA TPU TemmepaType yxondmmx razoB =160 °C,
TeMIIEpaTypy XOJOAHOTrO Bo3ayxa =26 °C

Bompocsl k oruety mo jabopatopHoil pabore 4 «OTONMUTETBHBIN KOTEIN
BuderusLogano G125»:

1. Maiite xapakTepUCTHKY oTonuTenbHOMY KoTiay BuderusLogano G125

2. PacckaxuTte 00 skcmutyatanuu kotia BuderusLogano G125

3. Paccuntarh moTepu TEMJIOTHI C YXOIAUIMMH razamMu B % Mpu TemrepaType
yxonamumx razoB = 180 °C, Ttemmeparype XxojoaHoro Bo3ayxa = 15 °C,
kod(pdunreHTe n30bITKa Bo3ayxa Ha Beixoje = 1.05.




4. Paccuurats KII/[ kotenbHOro arperara, npuHsB =2 %.
5. Haiitu pacxon TormmBa Ha KOTEI IIPU TEMIIOBOM MOIIHOCTH =30 KBT
6.0npenenutb pacxo BOJAbI IIPU ATOM TEIJIOBOM MOIIIHOCTH KOTJIA

Otuet mo nabopatopHoit padote (OJIP)

Bompocsl k ordety mo mabopatopHoit pabotre 5 «OTONMHTENBHBIN KOTEN
BuderusLogano G234»:

1. JlaiiTe XapakTepuCTUKy oTonUTENbHOMY KOTITYy Logano G234 WS

2. Pacckaxute 00 skcrryatanuu kotia Logano G234 WS

3. YUemy paBHa aanabatuueckas TeMIeparypa ropeHus s Y peHrouckoro rasa

4. CKONBKO uTepaluil NOHAAOOMIOCH [JIi BBIYMCICHUS aauadaTUYecKOn
Temmeparypsl ¢ TouHOCThIO 1 °C.

[Ipaktuueckoe 3ananue (I13)

TurnoBskle 3a1a4M TPAKTUYECKUX 3aTAHUN:

1. Kak u3MeHUTCA TEIUIOBOCHPUITHE PaJUALMOHHOIO NEeperpeBaresis MpH
C)KUTaHUM TPUPOJHOTO Ta3za BMECTO Ma3yTa. M3 aHaJlOrM4HOro MO30HHOIO
TEIJIOBOTO pacyeTa KOTJIa Ha MPUPOJHOM ra3e IOJYyYeHO: TeMIeparypa ra3oB Ha
BxoJie B 30HYy 1371, Ha Bbixoae u3 Hee 1238 °C, korppULMEHT U3TydeHrs TOIOYHOU
cpennt & = 0,7587, B, = 9,764 m*/c.

2. B nocnenHeii 30He Tono4Hoil kamepsl ¢ pazmepamu: V. = 34760 M3, F., =
709,2 M?, h, = 61,9 M, b, = 18 M, a; = 31,96 M pacnonoxkeHsl 12 TONMOYHBIX IIHUPM
BBICOTOM 8 ¥ mmpuHO 3,8 M. OnipeiennTe TEIIOBOCIPUATHE IIIUPM, ECIIH CMbIBAHHE
UX MPOJYKTaMU CrOpaHus MPOAO0JIbHOE, TEMIIEpaTypa ra30B Ha BXO/1€ B UPMBI 1152
n Ha Beixoge u3 Hee 1048 °C. DkpaHbl B 30HE TOMNOYHBIX MIUPM M CaMU IIAPMBI
BBITIOJIHEHBI 1IEIbHOCBApHBIMU 13 Tpyo 32 ¢ marom 48 mMm. Koaddumment
TEIUIOOTAAYM KOHBEKIMEH B 30HE mMpM ok = 7,15-10-3xB1/(M?-K); k0dpdHuImeHTs!
uznydenus € = 0,811 u tennosoit apdextuBnoctu y = 0,4, B, = 126,6 kr/c.

3. HUcnonw3ys [OaHHBIE OMNPENCIUTE, KaK M3MEHUTCS TEIIO-BOCIPUATHE
paaraMOHHOrO Teperpesaresst B npuMepe 5.1, ecnm ero KOHCTPYKIMIO BBITOJTHUTD
u3 ciBoeHHbIX U-00pasHbix TpyO 42 mm, ¢ marom 45 MM, painycoM BHYTPEHHEH
netiu 105 mMm, B siente npumute 20 Tpy06. [IpumuTe pacnonoxeHne OAHOW NETIH B
30HE 2, BTOPOl — B 30HE 3 MO BCEMY MEPUMETPY TOIKH, TEIUIOBbIE MOTOKU B 30HAX
Qu = 235,7 U Q3= 157,6 kBT/M2.

4. Kak u3meHsaTcs kodpPuIMeHT u3mydeHus B MIMPMOBOM TTaporieperpeBarere,
YyIJI0BOM  KOA(DPUITMEHT W pagualiOHHOE TEIUIOBOCIIPUSTHE W3 TOIKH TPHU
M3MEHEHHH TOIMEPEYHOro 1ara Mexay CeKIuaMu naporeperpeBarens ¢ S1 = 600 mo
S1 = 1200 mm? Tlpu BeImoNHEHUH pacueToB mpumute: 3 = 1212 °C; 9 "= 1080 °C;
nasnenue B razoxone P = 0,1 MIla; rpxo = 0,118; r; = 0,257; BBICOTY CEKIIMH TUPM
hy = 9000 mm; mryOuny cekiuit ¢ = 2800 M.

5. Kak M3MEHUTCS KOJUYECTBO JIYYUCTOW TEIUIOTHI W3 TOMKH, BOCIPUHATON
paavallMOHHO-KOHBEKTUBHBIM ~TIaporieperpeBaTesieM, IMpU YBEIUYCHUU BBICOTHI
mpMm ¢ 7,0 go 9,0 m? Ilpu pemieHun 3amadu MPUMUTE: MOMEPEYHBIN IIar MEXIy
cekiusiMu S; = 600 Mwm; rayOuHY cekiui 2,8 M; MOBEPXHOCTh BXOJHOTO OKHA
naponeperpesarens 174,0 m? (Beicora 7,0 M) um 225,3 m? (Beicota 9,0 M);



TIOBEPXHOCTH BBIXOJHOTO OkHa 88,8 M? (BbicoTa 7,0 M) u 114,2 M? (BbIcoTa 9,0 M);
TOIIMBO — Ma3yT; By = 19,278; ruo = 0,119; r, = 0,257; UHTEHCUBHOCTH TETIOBOTO
OTOKA (. = 19,5 KBT/M?%; cpenHIO0 TemIeparypy ra3os B naponeperpesarene 1160
°C; k03 (HUIHMEeHT B3aUMHOTO TeIIooOMeHa (Tonka—mupma) § = 0,76.

6. B mapoBom KOTie mMeeTcs ABYXPSAAHBIA (ecTOH, 00pa30BaHHBIA TpyOamu
3aJIHETO 3KpaHa TOIMOYHOW Kamepsbl, mupuHa KoTopoil 18,0 M. Omnpenenure
pacyeTHbIE T€OMETPUUYECKUE XAPAKTEPUCTHKU (DECTOHA, €ro MOBEPXHOCTh HArpeBa,
ecJIM 3a7laHo: quaMeTp Tpyo 60 MM; TONIIMHA CTEHKHM 6 MM; pacrojoxKeHue Tpyo
KopuaopHoe ¢ maramu S; = 140 u s; = 250 mm; BeicoTa TpyO ectona 6,5 m.

7. Ilpm pa3nuusHblXx TIyOMHAaX CEKUUH  paJUallMOHHO-KOHBEKTUBHOTO
naporieperpeBareiis BbIOEpUTE Al MEXKAY CEKIUSMU S, IPU KOTOPOM YTIIOBOM
KO3(phUIIMEHT BXOJHOTO Ha BBIXOAHOE ¢y Oyner paBen 0,10. Ilpumure riayOuny
cekmuii 2,0 u 3,0 m.

8. KakoBa OyzeT mOBEepXHOCTh HarpeBa Uil Mpoxoja mnapa, 3¢pdexTuBHas
TOJIIIMHA W3JIyYAarOUIero cjlos B paJualliOHHO-KOHBEKTHUBHOM IapoleperpeBaTeie
KOTJIa Maponpou3BOAUTENbHOCTRIO D = 186,11 kr/c mpu uCHOAB30BaHUU TPYyO
Pa3IMYHBIX AUAMETPOB: @32 MM C TOJUIMHOW CTEHKHA 5 MM; @36 MM C TOJIIMHOU
CTEHKM 6 MM M 038 MM C TOMMIHMHOW cTeHKH 6 mm? [lpumure, 4TO mpH IMIMpPHUHE
razoxona 18000 MM paccTtossHME MEXAY CEKUHUSAMHU paBHO 720 MM, 3a30pbl MEXIY
TpyOamu — 3 wmM. IloBepXHOCTh HarpeBa CUMTAWTE YHPOUIEHHO — Oe3 yuera
MNOBEPXHOCTU JUCTAaHIIMOHUPYIOLIUX TPyO; paaunyc ruda BHYTpeHHEN TpyObl BO BCeX
BapuanTtax npumute 135 mMm. KommnuectBo Tpyd B cekumu 20 MIT., BBICOTA CEKIIUU
7000 mm.

Puc. Pazmepsl cexiny mmMpMoOBOTO NaporeperpeBaTess
9. Kakue TpyObl HEOOXOOUMO NPUMEHHUTH, YTOOBl YMEHBIIUTH MMOBEPXHOCTh
HarpeBa paJHallMOHHO-KOHBEKTUBHOIO Iaporeperpenatens npumepHo B 1,5-1,6
pa3za? Ckoybko OyJeT CeKIMil MUPM M KaKuX OHHM OyayT pasmepoB? B umcxomHoMm
BapuaHTe 56 cexuwmii rmyounoi 3800 MM u3 Tpyd ©32 MM C TOJIIIMHON CTEHKU 6 MM,



panuyc ruba BHyTpeHHer TpyOnl 135 mM. [lIupuna razoxona 31,0 m. Ykazanue: npu
pELIeHUH 3aJa4d paccMOTpuTe auamMerpsl TpyO 36, 38, 42 MM C 3a30poM MeEXIy
TpyOaMu 3 MM, TOJIIMHY CTEHOK NpUMHTE KpaTHOM (0,5 MM, BBINOJHUTE YCIIOBHE
PaBHO MNPOYHOCTH — TMOCTOSHCTBO OTHOLIEHUS TOJIIMHBI CTEHKH K HapyKHOMY
nuametpy 6/d = const.

10. PaccumraiiTe reoMeTpHyYECKHE XapaKTEPUCTUKU CTYIIEHH DPaaualdHHO-
KOHBEKTHBHOTO TMaporieperpeBatenss 7-o0pasHoro mnpoduis KoTiaa ans Oioka
800MBT, pacroyio)EeHHOr0 B IEPEXOJHOM ra3oxone. PaguanmoHHO-KOHBEKTUBHBIN
naporeperpeBarellb UIMEET J1Ba X0Ja Iapa: cHadaja Iap IpOXOINUT CEKIUU B CPEAHEN
4yacTy razoxoja (MOoJOBHHA IIMPHUHBI), a 3aTeM KpaliHue cekuuu. OOuiee KoJIn4ecTBO
CEKLMI M0 MIMPUHE OJHOTrOo razoxona 40 mT., Kaxkaass ceKuus cocTout u3z 18 tpyo
auamMeTpoM 42 MM C TOJUIMHOW CTEHKHM 7 MM, PAacCIOJIOKEHHBIX C IPOIOJIBHBIM
maroM Sy = 45 mM. llIupuna razoxona 30,44 m. OCHOBHBIE pa3Mepbl CEKITUU B OJTHOM
ra3oxoja npuseaeHsl Ha puc. 5.10.

Tect (Tect)
Bomnpoc Bapuantsl oTBeTa
HIupmoBsIit U3JYYEHHUEM M3 TOIKH;
naporeperpeBareiib KOHBEKILIMEH OT TOpsiYuX Ira3os,;

BOCIIPUHUMACT TCIJIOTY:

KOHBGKHI/IGﬁ 1 U3JTY4YCHUCM,

KOHBEKIIMEH OT MNEpErpcToro napa.

baitnacupoBanue nNpoayKTOB
CropaHus B Ta30X0J€ KOTJIa —
3TO:

BO3AYIIHBIM METOJ PEryJMPOBaHUE TEMIIEPATYPhl IEPErPETOro
rnapa;

[IaPOBOM METOJ peryJIMpoBaHUe TEMIIEPATYPbl IEPErPETOro Mapa;

ra30BOM METOJ PEryJIMPOBAHUC TCMIICPATYPHI IIEPECTPETOTO Iapa,

BIIPBICK COOCTBEHHOI'O KOHJIEHCATA;

Bopeick  koHzeHcaTta B
[EepPErpeThIi nap
naponeperpeBarenes  Kotia
IIpeAHa3HAYeH JJIA:

peryiMpoBaHue TEMIIEpaTyphl napa;

JJI UCITAPCHUS BOABI;

JJid Harpe€Ba BOJbI 4O TCMIICPATYPhI HACBIIICHU A,

GalimacpoBaHUsl IPOAYKTOB CTOPaHUS;

I'mppazuHHO-aMMUadHast
cMech U TpHHATpuil Qocdar
NO0AaBIISIIOTCA B KOTEJIBHOM
YCTaHOBKE COOTBETCTBEHHO:

B IMTATEIbHYIO BOAY Ha BCACE MUTATEIBHOIO HACOCA U B KOTIIOBYIO
BOJly B OapabaHe KOTJa,

B KOTJIOBYIO BOJIy B 9KOHOMa3€epe U map B HIUPME;

B IIaPOBOJSIHYHO CMECh B 3KPAHHBIX ITOBECPXHOCTIX;

B ITAPOBOJASHYHO CMECh B KOHBCKTHBHOM IIAPOINCPETPEBATCIIC,

HpoGeouncrka KOTJIa

npeaHa3HavucCHa:

JUIsL OYUCTKH TPYO IIMPMOBBIX TOBEPXHOCTEM;

it ounctku Tpyo KIIIT;

JUIS  Hapy>XHOM  OYHUCTKH  TpyO
KOHBEKTHBHOW OIYCKHOM IIAaXThl KOTJIA;

IIOBEPXHOCTEH  Harpesa

JJI1 OYMCTKY SKPAHHBIX HOBerHOCTeﬁ TOITOYHOM KaMCpPhbI,




		2024-05-07T16:28:17+0300
	Гапоненко Сергей Олегович




