MUHHCTEPCTBO HAYKH B Bhicuiero oGpasosanus P®

®eepaibHOe rocy apcTBeHHoe Gio/keTHOE 00pa3oBaTeIbHOE yIpPEKACHHE
BhICIIEro oOpazoBaHusA

«HanuoHAIbLHbBIH HCCIeI0BATE/ILCKHI YHHBEPCHTET «MDON»

Ouwimaa ®I'BOY BO «HAY «MIHU» B r. Bomkckom

Hanpasnenne nogrotoku: 13.03.01 TensioaHepreTnKa H TEMJIOTEXHHKA

HauMenosanue o6pa3opaTeIbHOH NporpaMmai: Hn‘renne;&ryanhﬂan pacnpefeacHHAas IHEPreTHKA

Ypoeens ofpazopannd: 6akanaspuat

@opma ofyueHns: OYHas

PaGouas mporpaMma 1o JHCHHIIAHE (MOAYJII0)
OCHOBHOE OBOPYJIOBAHHUE T3C U TCY MAJIO MOIIIHOCTH

baok

Buaok 1 «ducumminnbl (MOIYIH)»

YacTes 06pasoBaTe/bHOH NPOrpaMMLL

@opmEpyeMas YIACTHHKAMH o6pa3zoBaTebHBIX
OTHOIIeHM I

Hingexe NHCIMIVINHLL N0 y4eGHOMY IUIaHy

F1.B.08

TpyaoeMKOCTE B 3a4eTHBIX eIMHHLAX

5 cemecTp — 6

Yacor (Bcero) mo yueGHOMY MIaHy

216

5 cemecTp — 16 yacoe

Jleruuu
IpaKTH4eCKHe 3aHATHS 5 cemecTp — 16 uacon
JlaGopaToprnie paboTsi 5 cemecTp — 16 yacoB

KoHcynbTalHMM M0 KYPCOBOMY MPOEKTY

5 cemectp — 16 9acon

CamocTosiTebHan paboTa

5 cemectp — 111,7 yacos

BEKIIIOYaA:

KypcoBas paboTa

5 cemectp — 16 uacos

IpomexyToOYHAN aTTECTALANA:
IK3AMCH
331HTAa KyPCOBOTO MPOEKTA

5 cemecTp — 2,8 yaca
5 cemectp — 4 uaca

KouTtpoin:
3K3aMeH

5 cemecTp — 33,5 yaca

BoJoxckuii 2023




IMPOTPAMMY COCTABILI:
W.o. 3aBenyromero xabenpoi SHEPreTHKH,
I.T.H., JOIEHT M.C. VpanuiKui

W.o. 3aBexyromero kaheapoi
DHEepreTUKH M.C. Vipanuukui

(IOMKHOCTS, YHEHaA CTEIICHb, YISHOE 3BAHKC) \(174“5) (pacmmdpoBKa NOANKCH)

(nassanve kadeapsl) K“?‘«) (pacmH(pOBKA NOATHMCH)
PykoBommTeNs 06pa3oBaTebHOM MporpaMMbl UHTEINIEKTyaTbHas pacipee/iCHHas SHEpTeThka

TToueHT Kadenpsl JHEPTETHKH,

K.T.H., JJOUEHT M.M. Cynrasos
( AOJDKHOCTH, YIEHAA CTETCHB, Y4EHOE 3BBHNE) (noamnucs) (pacirbpoBKa ONKCH)
COI'JTIACOBAHO:
W.o. 3aBemyromero kageapoi
DHEpPreTHKH M.C. Vipanuuxui
(naseaxue Kadenpsl) (pacundposka NoAIHCH)




1. HEJIU U 3AJJAYA OCBOEHUA JUCHATIJIMHBI

Henabi0 ocBOeHMS TMCUMILUIMHBI SBISICTCS W3yYEHUE MPUHIMIIOB MPOCKTUPOBAHUS M pacuera
KOTEJIbHBIX YCTAHOBOK M arperaroB MaJloM TEIJIOBOM MOIIHOCTH, MPOIECCOB, MPOUCXOMSAIIUX B
HUX, U U3yYEHUE TPHUHIIUIIOB pabOThI M JKCILTyaTallMl KOTEIhHBIX YCTAHOBOK U arperatoB Mayioi
TEIIOBOM MOIIIHOCTH.

3agaumn JMCHUIINHBI:

- IpUOOPETCHNE MPAKTUICCKUX 3HAHUM 110 KOHCTPYKIIMH M TIPOCKTUPOBAHUIO MAPOBHIX KOTJIOB B
COCTaBe 00BEKTOB AJIEKTPOIHEPTETUKY;

- OCBOCHUE TEXHUYECKUE PEIICHUS MPU BHITIOJHEHUN PEKOHCTPYKIIMU KOTJIA M arperaToB Majioi
TCIUIOBOM MOIIMHOCTH;

-U3y4E€HHUE TEIUIOBBIX PACUYETOB MOBEPXHOCTEH KOTJIA U THUAPABIMYECKUX PEKUMOB JTBUKEHUS
pabouero Tena B HUX.

dopmMupyeMbie Y 00ydaronierocs KOMNeTeHMU U 3alIaHuPOBAaHHBIE Pe3yJIbTAThI

00yuyeHus1 TMCIUIUINHE, COOTHECEHHBIE C HHAMKATOPAMHU J0CTHKEHUS KOMIIeTeHIIUIi:

Koa n
HAaHMEHOBaHHe
KOMIIeTeH NI

Koa n
HAHUMEHOBaHHEe
HHANKATOpA
JOCTHKEHHUS
KOMIIeTeHIM

3anaHnpoBaHHbIE Pe3yJabTAaThl 00yUeHH s

I[IK-1 Cmocoben
y4acTBOBaTh B
coope m aHamm3e
HCXOTHBIX
JTAHHBIX TUTSt
MPOCKTUPOBAHHS
SHEPTrOO0HEKTOB,
MPOBEICHUH
pacueros 71
SKCIEPUMEHTOB B
COOTBETCTBUU  C
TUTIOBBIMHU
METOJMKAMU |
Cpe/ICTBaMH
ABTOMATH3AITUH,
00paboTKO¥
MOTYYCHHBIX
pE3yIbTaTOB,
COOITFOTEHH
MPOU3BOJICTBEHH
o u
3KOJIOrHYECKOU
0€e30MacHOCTH,
yIpaBJICHNUH,
9KCILTyaTalHH,
00CITy>)KWBaHHH,
JIOBOJTKE
MPOIIECCOB "
peMOHTe
TEXHOJIOTHYECKOT
0 obopymoBaHuUs

T1IK-1.1Bsmonnser
cOop u aHaM3
JAHHBIX TJIA
HICCIIEIOBAHUM 110

3HATD:

—  TEPMOJUHAMHYECKHE TIPOIIECCHI npeoOpa3oBaHUs

3HepFI/II/I B H&pOBBIX 158 BOJIOFpeﬁHBIX KOTlIaxX u arperaTax
MaJIOU TEILJIOBOU MOIITHOCTH,

3aJIaHHOMN

TeMaTHKE, —  TIPOIIECCHI npeo6pva3013aH1/m vaHeprI/m B TApPOBBIX KOTJIAX

COCTABISIET W arperarax MaJioi TEMJI0OBOW MOIITHOCTH,

KOHKYPEHTHO- — OCHOBHBIE 3aKOHBI TEUCHHUS COKUMAEMOM JKHUIKOCTH.

CIIOCOOHBIE yYMeTh:

BapHaHTBI -IPOU3BOIUTH ITOCTPOEHHUE MTPOLIECCA U3MEHEHNI

TECXHHICCKHUX napamMeTpPOB JILIMOBBIX I'a30B, BOJBI U TTAPOBOITHON CMECH;

PCTIICHITH. - pacCUMTHIBaTh ITOKA3aTEM TEIJIOBOM ASKOHOMHUYHOCTH
MapoOBbIX U BOJOTPEUHBIX KOTIOB TOC.

K-1.2 3HATD:

OGOCHOBLIBAET — TIPUHIUIBI pabOThl, TEXHUYECKHE XaPAKTEPUCTHKUA U

BBIOOD KOHCTPYKTHBHBIE OCOOEHHOCTH »JIIEMEHTOB U Y3JIOB

1e1€CO00Pa3HOro MapoBbIX KOTJIIOB MW arperaroB Majol TEIUIOBOM

pemICHuA MOIIIHOCTH;

— OCHOBHBIE€ METO/IbI IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
3JIEMEHTOB U Y3JI0B KOTEJIbHBIX YCTAHOBOK.
yMeTh:
- BBITNIOJIHATH pacyeT apoBOIo KOTJIA, a TAKKE €€
9JIEMEHTOB IO TUIIOBBIM METOIUKAM;
- paccuUMTHIBATh MapaMeTphl OTOKA B TOBEPXHOCTAX
Harpesa IapoBoro KOTJIa.




2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IMPOI'PAMMBI BO

JucuumunHa Oasupyercs Ha CIEAYIOMUX auciumuimHax: «TexHuueckas TepMOAMHAMUKAY,
«TemnomaccooOMen», «be30MmacHOCTb KU3HEIEATEILHOCTI» B 00bEMe IIpOorpaMMbl OakagaBpHara.

Pesynbratel 00pa3oBaHus, MOJY4YEHHBIE NPU OCBOCHUHM JAMCUUIUIMHBI, HEOOXOIUMBI TIPH
n3ydyeHuu cueayromux guciuiuinH: «Typouner TOC u ADCy», «TemnoBble 3neKTpUUYECKUE
CTaHLIW.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTpykTypa IMCUUILITHHBI
OO1m1ast TPy0EMKOCTh JUCIUILIMHBI COCTABIISET 6 3a4€THBIX eMHUIL, 216 JacoB.

Pacnipenenenue TpynoeMKoCTH paszeina (B yacax) 1o Bujaam ConeprxaHne caMOCTOSITEIbHOM
yueOHOM pabOThI paboThI

KonTakThas Kont- (c ykazanuem Ne uctouHnka no 1. 5.1 u

CTpaHMII B HEM)
Jlex | Ilp | JIa6 | KIIP | UKKII | 1A CP pOJIb

Paznen aucuuruinHel.
dopma MpOMEKYTOUHOU
aTTecTalluu
(no cemecmpam)

Bcero
4acoB Ha
paszuen
Cemectp

VY CTpoiCTBO U XapaKTEePUCTUKH — — H3ydeHne TeOpETHYECKOTO U
[IapoOBOro KOTJIa IPaKTUYECKOr0 MaTepuaa:
[1], ctp. 12-54.

[2], cTp. 11-30.
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["a30BO3My11HBII TPaKT KOTELHOM — — M3ydeHue TeopeTudecKoro u
YCTAaHOBKH MIPaKTUYECKOr0 MaTepuaa:
13 5 1 1 4 4 3 - [1], cTp. 38-54, 158-160.

[2], cTp. 54-57.

[3], ctp. 189-197.

TeruioBoii GasiaHe MTAPOBOro KO — — — — N3ydeHne TeopeTuuecKoro u
MPaKTUYECKOr0 MaTepuaa:

5 5 1 1 3 — [1], cp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.

[3], cTp. 197-214.

TeruioBble IPOLIECCH B TONOYHON — — — — — N3ydeHne TeopeTHuecKoro u
s 5| 1|1 : [oRE o
[3], cTp. 197-214.

IIporecch! 3070MDTaK000Pa30BAHKST — — — — — N3ydeHne TeopeTuuecKoro u

MPaKTHYECKOr0 MaTepraa:
5 5 1 1 3 [2], cTp. 60-65, 374-394.
[3], cTp. 197-214.

PerymipoBanys napameTpoB reperpesa napa 4 — — — N3ydeHne TeopeTuuecKoro u
13 5 1 1 4 3 MPaKTHYECKOr0 MaTepraa:

[1], ctp. 239-320, 381-408, 420-460.
[3], ctp. 197-214.

MaHeBpeHHOCT ApOBOIoO KO 4 — — — N3ydeHue TeopeTuuecKoro u

MPaKTHYECKOr0 MaTepraa:
13 5 1 1 4 3 [2], cTp. 60-65, 374-394.
[3], cTp. 197-214.




Paznen nuciMmiIinHel.

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam

ConeprxaHue caMmOCTOSITEIbHOM

< o
Ne ®dopma IIPOMEKYTOUHON e = q:)( g Y4eOHO# paboThI paboThl 1
i aTTecTaun 884 ¢ KorrairHas p | Kom | (©vemmmen Konctoumanon. 5.1
(no cemecmpam) 5 % O | Jlex | IIp | JIa6 | KIIP | MKKII | TIA pOIIb
OcHOBHBIE PO TAPOBBIX KOTIOB — — — — — N3yueHne TeopeTH4eckoro u
MIPAaKTUYECKOro MaTepuaa:
8 5 5 1 1 3 [2], ctp. 60-65, 374-394.
[3], cTp. 197-214.
TenoBble poIEecChl B TOTOUHON — — — — — N3yueHne TeopeTH4eckoro u
g | Kamepe koma u paboTta KOHTYp 5 5 1 1 3 MPaKTHYECKOr0 MaTepuaa:
€CTECTBCHHOM ITUPKYIISAIIUU [1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
OCHOBHBIE THAPABINYECKHE — — — — — W3yueHne TeopeTH4eckoro u
XapaKTEepUCTUKU KOHTypa IapoBOro MPaKTUYECKOr0 MaTepuaa:
10 | kora 5 5 1 1 3 [1], cp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
[3], cTp. 197-214.
[unpapiUeckast XapakTeprCTURA TPYO — — — — — N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:
11 5 5 1 1 3 [1], cp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
ViydiieHue kauyecTsa U METObI — — — — — N3ydeHne TeopeTuuecKkoro u
19 | PerymHpoBanus neperpesa napa. 5 5 1 1 3 MPaKTHYECKOI0 MaTepuaa:
[1], cTp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
KoHTyp ecrecTBeHHON LIMPKYBILIAN — — — — — N3ydeHne TeopeTuuecKoro u
MPaKTHYECKOr0 MaTepuaa:
13 4 5 1 1 2 [1], cp. 239-320, 381-408, 420-460.
[3], cTp. 197-214.
Teru1oBbIE XapaKTepUCTHUKH PAIUALIMOHHBIX 1 — — — — — N3ydeHne TeopeTHuecKoro u
14 | FOHBEKIMBHBIX TIOBEPXHOCTEH HATPEBA KOTJIOB 4 5 1 1 2 MPaKTHYECKOr0 MaTepraa:
[1], cp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
PazBurie cOBpeMEHHOTO KOTIIOCTPOCHUS — — — — — N3ydeHne TeopeTuuecKoro u
MPaKTHYECKOr0 MaTepraa:
15 4 5 1 1 2 [1], cp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
16 Komb1 Ha cynepcepXxkprryecKie 4 5 1 1 — — — — 2 B N3ydeHue TeopeTuuecKoro u

TIapamMeTpbl I1apa

IMPAKTUYICCKOI'0 MaTepHrajia:




Paznen nuciMmiIinHel.

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam

ConeprxaHue caMmOCTOSITEIbHOM

< N
Ne dopma IPOMEKYTOYHOM ° = q:)( g y4eOHOi padoThI Nga6OTI~)I ‘)
/n aTrecTanqun :g S 9 qz) KonraktHas cp KouT- (c YKagaHHepr;:;LTI();iI;;? noI >.1 u
(no cemecmpam) 5 S O | Jlex | TIp | Jla6 | KIIP | MKKIT | TIA POIH
[1], ctp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
17 | KypcoBoii npoekT 72 B — — — — 4 0,3 | 67,7 — CornacHo rpaduKy BBINONHEHHS
DK3aMeH IMPOBOJUTCA B MUCHEMEHHOI
18 | Dx3amen 36 5 - - - - - 2,5 - 33,5 | dbopme nmo GuieTam COTNIACHO MPOrpaMMe
OK3aMCHa
Hmoczo 3a cemecmp 216 5 16 | 16 | 16 16 4 2,8 | 1117 33,5

[Ipumeuanue:Jlex — nexuuu; [1p — npaktuyeckue 3ansatus; JIab — nmadoparopusie padotsl; KIIP — aynuTopHble KOHCYIBTAUU [0 KyPCOBBIM
npoektam/padoram; UKKII — unanBuiyanbHble KOHCYIbTAIMH 110 KypCOBBIM MpoekTaM/padotam; [TA — npomexxyrounas arrectauus; CP —

CaMOCTOSTENIbHAS paboTa CTYICHTA.




3.2. Kpatkoe coaep:kaHue pa3/iesioB
1. Yempoiicmeo u xapakmepucmuxu naposozo komaa

Turb! saeprotnokos TOC, mapameTps! napa. TexHonornyeckas cxema napoBoro Kowia. I TapoBoit kotern u ero
OCHOBHBIE 1eMEHTBL. | [pUHIMITBI CKUTaHusI TOTUTMB B TONKaX KOTIOB. CXeMbl BOJONAPOBOIO TPAKTA Pa3IMUHbIX
BUJIOB KOTJIOB. KOHCTPYKTHBHOE BBITOJIHEHHE [TOBEPXHOCTEN HarpeBa.

2. T'a306030yuuHbILL MPaKm KOMelbHOU YCIMAHOBKU

l"a30BO3MyIIHBIA TpakT, paboTa TON pa3pekeHMeM W HamTyBoM. COCTaB KOTEJIBHOM YCTAHOBKH U €€
000pYIOBaHVE Ha PasHBIX BHZIAX TOIUTHAB. BUIBI TOpeniovHBIX yeTpoicTB. M30BITOK BO3IYXa, €ro OIpeielicHHUE.
PacueT 006eMOB BO3/TyXa ¥ Ta30B IPH CKATAHWX TOTUIHB.

3. Tennoeoti banaric naposoeo komia

Termnopoit Gananc mapoBoro kowia. Cocraprstonpe Terioporo Oamanca. KITJ] komia v BUABI TEIUIOBBIX
TIOTePb, TPSIMOM 1 00paTHbI MeTo 1B orpezesierust KITJ[ kota. XapakTeprCTHKHI TeIIOBbIX MOTEPh (OCHOBHBIE
3aBUCUMOCTH, Tpauyeckoe BBIpOKEHUE). JKCEpreTUUecKuid OanaHc mapoBoro kKomia. CocTaBisoIme
AKCEpPreTIecKoro OaiaHca 1 MX aHaJII3.

4. Tennosvle npoyeccvl 8 MONOYHOU Kamepe KOmia

TemnoBoi pexuM TOno4YHOK Kamepsbl. 1 loHOe TeroBbleieHre B TONKE. PacyerHble Temrieparypbl B TOIKE U
paalOHHOE TEIIOBOCIIPUSTHE KpaHOB. OpraHu3aliysl TBEPJOTrO M HKUIKOTO IUTAKOYIAICHHS, UCKITIOYEHHEe
Tporiecca IUIAKOBaHMsI CTEH TONKH. [ 'a30Ma3yTHbIE TOMKY.

5. Ipoyeccwi 30n0uinarkoobpazoeanus

Iportecchl Ha BHEIHEN CTOpPOHE KOHBEKTHBHBIX TIOBEPXHOCTEH HArpeBa. 3aHOC JIETydei 307101 (OCHOBHBIE
3aBUCHUMOCTH), 00pa30BaHKe JIMIKMX OTIIOKEHH. AOpa3sBHBIM M3HOC METalIa, JIOIMYCTUMBIE CKOPOCTH Ta30B.
HuskoremnieparypHast KOppo3uisi, MEPBI 3aILIUTHI OT KOPPO3UHL.

6. OcHoeHble npouiu Napoesix Koo
OcHoBHbIe MTPOGMITH MAPOBBIX KOTIIOB. CXEMHOE BBINOJIHEHUE, TIPEUMYILIECTBA U HEIOCTATKH, CBSI3b C BUJIOM
TorumBa npoduiei I1, T, N- o6pasHbix, U-00pa3HbIx 1 OartieHHbIX.. Termodmnaeckrie XapakTeprCTHKN pabodeii
cpenpl B komiax VI3MeHeHre JaBJieHus, TEMIIEPATypb, INIOTHOCTH B TpakTe KoTia rpu EL, B koTiie npsmMoToYHOM
JKII, To ke - CKJ] (30Ha OOMNBIIMX TEIIOEMKOCTeH). YCIIOBHS BHYTPEHHETO TEIDIOOOMEHA CTEHKA - pabodast
cpena (BoJia, map, apoBO/IHAS CMECh), 3HaUeHHUS KOX((HUIMEHTOB TEMIOOTAAYH U TIEPENaIOB TeMIIEpaTyp.

7. Tennogvie npoyeccvl 6 MONoOUHOU Kamepe Komia u paboma KOHmMyp ecmecmeeHHOl
YUpKyIAayuU

TemmeparypHblii pexuM TapooOpazyrormx Tpyo. [ laiaronpii, BOCpHHSITHINA 1 OOPATHBIA TEIUIOBBIE TIOTOKH.
Ilepenanp! TeMreparyp B CTEHKE U B ¢JI0€ BHYTPEHHUX OTIOKECHHI. [3MEHeHVe TeMrieparypbl CTeHKHU TI0 JIMHE
YCIIOBHO TpYOBI OT HarpeBa Bo/ibl B TPYOeE JI0 TieperpeBa rapa, perkiMbl TEINIO00MeHa.

8. OcHognvle cudpasnuyeckue xapaKkmepucmuxku KOHMypa naposozo Komid

VpaBHEHUsT JBIDKEHHS W TeIUIOrvipaBideckass pasepka. OOlee BbIpOKEHHE YpPAaBHEHWH JIBIDKCHUSL
PazBepeHHbIe TpyObI B CEKLMU 1 KOA(D(DULIMEHTBL, XapaKTepH3yHOLIME pa3BepKy. HUBEMpHBIA HANOp U €ro BIMsHUE
Ha TH/IPABIIMYECKYHO Pa3BEPKY.

9. ['udpasmuteckas Xxapakmepucmuxa mpyo

I'mapasmideckast XapakTepUCTHKA TPYO B YCTIOBHSIX TPUHYIUTEIBHOTO JBIDKEHHs pabodeii cpertbl. Beipaxkenue
TU/IPABIIMYECKOrO COMPOTUBIIEHHS IPH JBKEHUH OJTHO(A3HOM Cpeibl 1 JIsl TApOBOJIHOM cMecH. | ipaBiyeckue
XapaKTEPUCTUKU TPYO MPH MOTBEMHO — OITYCKHOM JIBIDKEHHHL

10. Konnyp ecmecmeenHou yupKyisiyuu

PaboTa KOHTYpa ecTeCTBEHHOM LMPKYLILMK. JIBIDKYIIIME CHITBI B KOHTYpE, TOJIE3HBIH HAIIOP 1 €10 3aBHCHMOCTb
OT cKopocTy IMpKyssitiu. Pacuer koHTypa ELL V3mMeHeHve 1aprieHust 1o BbICOTE OIMyCKHBIX TpyO. BrmsiHre BBoSa
TMIApOBOJITHOM CMECH BBIIIIE YpOBHS BObI B OapabaHe. [mpaBimideckuie XapakTepUCTHKU TPyO NpU pasHbIX

TEIUIOBBIX MOTOKaX. Kpurepun  HapyIieH st LAPKYISILAML

11. Vayuwenue xauecmea u memooul pe2yiuposanus nepezpesa napa



Vryuienne KadecTBa mapa B OapabaHHpIXx kommax. Ilyrm mepexoma mpumecedd w3 Boapl B map. Porb
CTyIeHdYaToro vcriapennst. OpraHvsaiyisi ceraparu rapa B 6apadanax. Pabota KoTIia pH MOHIKEHHBIX HarPy3Kax.
PexuMbl paboThI KOTJIOB, CIIOCOOBI 00CCIICUCHHS TIOHKEHHBIX HAIPY30K, SKOHOMHYHOCTD KOTJIA TPY CHIDKCHHN
TPOIIPOU3BO IATEIHHOCTH.

12. Tennoswie xapaxmepucnuku paouayuoHHbIX U KOHEEKINUGHBIX HOBEPXHOCIEN HAZPEBA KOMIO8
TeluoBple  XapakTepUCIVKM PAMALMOHHBIX M KOHBEKIMBHBIX IIOBEPXHOCTEM Harpesa. l3MeneHvie
TEMITEpAaTyphl I'a30B B TPAKTE KOTJIA IIPY CHUYKEHUH HAIPY3KH, BIASHHE PELIPKYILILAN.

13. Peaynuposarus napamempos nepecpesa napa
Perymuposanue neperpesa napa. MeTozibl pery/poBaHysl. Y paBHEHHE TEITIOBOrO OasiaHca BIIPBICKHBAOLLIETO
TIApOOXJIATUTENSI, KOJIMYECTBO M MeCTa BIpbICKA. Brpbick coOCTBEHHOTO KoH7eHcara (cxema). OCHOBHBIE

TIPUHLIMIIBI PEryIMPOBAHNSI IPOMEKYTOUHOTO IEPETPeBa.

14. Manesperrocmy naposoeo konia
ManeBpeHHOCTs napoBoro komia. [ToHsTie «MaHeBpeHHOCTb, aKKyMYJIHPYOLIasl CIOCOOHOCTh KOTIA U e
poiib. I loHstTHE «(MAKCMMATTIBHO JIOITYCTUMOI CKOPOCTH M3MEHEHHST HATPY3KID).

15. Paseumue cogpemeHHo20 KOmioCmpoeHus

Pazsutie BHIOB KOTIOB B sHepretuke. (Co3maHMe COBPEMEHHOTO SHEPreTHMYecKoro Komia Ha 0aze
BEPTUKATIBHO-BOIOTPYOHBIX KOTIIOB. KoTiibI ¢ KurtsiiyM crioeM, Kokl ¢ LIKC (ocHOBHBIE Mporiecchl M 3CKU3HBIN
Bun). Kombr-yrmwmaropsr st mpoMbiiuieHHBIX TOC. TIukoBbie BoforpeliHble KOTJIbI (CXeMa M TPUHIATIBI
TEIrI000MeHa).

16. Komnbl Ha cynepcsepxkpuudeckue napamempnsl napa

[poexr AD-700 1o co3mannto 3Heprodioka Ha YIIbTpacBepXKpuTHIeckue riapameTpsl rapa. Orbir BT B

paspaboTie repBoro B Poccru 3Heprodiioka Ha CyrepeBepXKpUTUYECKHE MTapaMeTphbl ITapa.

3.3. Tembl NpaKTUYECKUX 3aAHATHIH
5 cemecTp

1. U3yuenue ob6mieit koHcTpyKiuu kotina TOIL (2 gaca).

2. MarepuanbHbIii 6anmaHc koTia (2 yaca).

3. TernoBoii, skcepreTudeckuii 6ananc kotia u onpenenenune KI1J (4 gaca).
4. VccnenoBaHrue TOMOYHBIX MPOIIECCOB (6 YacoB).

5. Pacuer BoAsiHOTO SKOHOMAIi3epa, BO3ayXomnoaorpeBarens (2 yaca).

3.4. Tembl 1a00paTOPHBIX PadoT

1. Wzydenue ternoBbix cxem TOL] ¢ monepednbiMu cBsi3siMu (4 yaca).

2. TloaroroBka KoTia K pacromnke (4 yaca).

3. Ilyck kotia Ha TpeHaxepe TOL[ ¢ momepeyHbBIMH CBSI3SIMH M3 XOJIOJHOTO cOCTOstHUS (4
yaca).

4. Tlyck xotia Ha TpeHaxkepe TOI] ¢ monepeyHbIMH CBA3SIMU U3 TOPSYETO COCTOSIHUSA (4 yaca).

3.5.PI'P
PI'P yueOHBIM MJIaHOM HE MPEAYCMOTPEHHBI.

3.6. TeMbl KYpCOBBIX IPOEKTOB HJIM KYPCOBBIX padoT
Pacuer mapoBoro kotia (110 BapuaHTaMm).



FBaﬂ)I/IK BbIINIOJHECHUS KYPCOBOI'O IIPOEKTA

Henens 1 2 3 4 3aueTHast
Paznen kypcoBoro 3amura
[IPOCKTa 1,2,34 5,6,7 8,9 10 KypcoBoro

MPOEKTa
O6beM pazzaena, % 25 25 35 15 —
BeimosHeHHBIH
obem 25 50 | 85 | 100 -
HapacTarIuM
urorom, %

Howmep
pasziena Paznien kypcoBoro npoexra
1 MarepuanbHblii 0agaHC TOTIOYHOTO YCTPOMCTBA
2 Omnpenenenre SHTAIBINN U TEMIIEPaTypbl IPOAYKTOB CTOpPaHUS
3 TennoBoii 0aaHC KOTEIBHOTO arperara
4 Pacxon TonmBa 1 ra3000pa3HbIX MPOJTYKTOB CTOPAHUs
S) KoMmnoHoBka TonouHoi KaMepsl
6 DKCepreTHYeCKUi aHAJIN3 KOTEJIBHOTIO arperara
7 Pacrnipenienenue remneparyp u TEIIOBOCIPUSITHI B 3JIeMEHTaxX KOTJIa
8 TermoBoi pacyéT 1 KOMIOHOBKA MOBEPXHOCTEN HArpeBa KoTJia
9 UepTeku MPOJI0JILHOTO M MOTIEPEYHOro pa3pe3oB KoTina. OnucaHue KoTia
10 OdopmieHne NOSICHUTEIBHON 3aICKU




3.7. CooTBeTCTBHE Pa3/1€eJI0B JHCHUILIUHBI H GOpMHPYEMBbIX B HUX KOMIIeTeHMii

Homep u HauMeHOBaHHE Pe3yIbTaTOB 00Pa30BaHUS

Homep paznena aucuumnimael (B cCOOTBETCTBUH C 11.3.1)

DopMBbI KOH s
10 TUCLUILINHE Huzexe 5 cemectp op oHTpor
KOMITETEHIHH
(B COOTBETCTBHUU C pa3zieiaoM 3) 415671891011 12113 14 15 16
3HaTh:
TEPMOAMHAMUYECKUE IIPOLIECCHI
npeoOpa3oBaHus DJHEPrMM B MapoBbIX M | [TK-1.1 TecT «YCTPOICTBO U XapaKTEPHCTHKH
BOJIOTPEHHBIX KOTJIAX M arperarax MaJlod IapOBOr0 KOTIIa»
TEIJIOBOM MOIIIHOCTH
nmporeccsl  mpeoOpazoBanust sHeprum B | [1K-1.1
MapoBbIX KOTJAX MW arperatax Majou X Tect «Cxemsl u ycraHOBKH TOL»
TEMIOBOM MOIITHOCTH
OCHOBHBIE 3aKOHBI TeueHus cxxumaemoii | [1K-1.1 < Tect «KOHCTPYKTHBHBIC HIEMEHTBI
KUIKOCTU KOTJIa»
YmMmern:
MIPOM3BOIUTH MIOCTPOEHHUE MPOIECcca IK-1.2 Tecr «TerumoBbie XapaKTepuCTHKH
U3MEHEHU N apaMETPOB JBIMOBEIX Ia30B, PATHALHOHHBIX 1 KOHBCKTHBHBIX
N X TIOBEPXHOCTEH HAIPEBa»
BOJIBI M ITAPOBOIIHON CMECH KonTponbhas pabora «Pacyer odbema
HPOIYKTOB CrOPaHHs TOILIHBAY
. T1IK-1.2 Tect «TemnnoBoii 6ananc mapoBoro
paccyuThIBaTh IIOKA3aTENIN TEIUIOBON KOTJIay
SKOHOMHUYHOCTH MAapOBBIX U BOJOTPEHHBIX X Tect «PaboTa KoHTypa ecTecTBEHHOM
kotnoB TOC LMKy
3HaTh:
MIPUHIIATIBI paboTHI, texauueckue | [1K-1.1
XapaKTEepUCTUKHA u KOHCTPYKTHUBHBIC Tect «MaHeBpeHHOCT ITAPOBOTO
KOTJIa»
OCOOCHHOCTH AJIEMEHTOB U Y3JI0B MapOBBIX X X X | X
- - Tect «PerynupoBaHnue neperpesa
KOTJIOB M arperaroB MajoOd TeII0BOU mapa»
MOIIIHOCTH
OCHOBHBIE MeToAbpl mpoektupoBanus U | [1K-1.1
KOHCT OBaHUs DJIIEMEHTOB | JIOB
pyHP y3 X X X | X | X 3amuTa KypcoBOro mpoeKTa

KOTCJIbHBIX YCTAHOBOK




YMeThb:

BBINOJIHATH PACYET IapOBOro KOTIIA, a IK-1.2

TaK)Ke €€ DJIEMEHTOB 110 TUIIOBBIM 3amuTa KypcoBOro npoexra
METOUKAM

pacCcUUTHIBATh [1APAMETPBI IIOTOKA B IK-1.2

IOBCPXHOCTAX HArpeBa napoBoro KOTJjia

3amnuTa KypCOBOI'O IMPOCKTa

Bcezo uacos na pazoen oucyuniunul
(6 coomeemcmeuu ¢ n.3.1)

13

13




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEEHOYHBIE MATEPHAJIBI
JUIsT TEKYIETO KOHTPOJSI YCIEBAEMOCTH W HNPOMEXYTOYHOI
ATTECTALIMM MO JUCIHUATIIAHE

4.1. Tekyuuii KOHTPOJIb YCIIEBA€MOCTH IO AMCHUIIIHHE:

S cemecTp
— TECTUPOBAHHUE:
TecT «YCTpOMCTBO U XapaKTEPUCTUKH ITAPOBOTO KOTIa»
Tect «Cxembl u yctanoBku TOL»
Tect «KOHCTpYKTHBHBIE 2JIEMEHTHI KOTJIA»
Tect «TeroBble XapaKTEpUCTUKN PAIMALIMOHHBIX M KOHBEKTVBHBIX ITOBEPXHOCTEN HAIPEBA»
Tect «TermnoBoit 6amaHc MAPOBOTO KOTJIA»
Tect «PerynupoBanue neperpena napa»
Tect «MaHEBpPEHHOCTH ITAPOBOTO KOTJIa»
Tect «PaboTa KOHTYpa €CTECTBEHHOM LIMPKYJISI A
— KOHTpOJIbHas paboThI:
1. KontponsHas padota «Pacuer o6bemMa MpoayKTOB CTOPAHUS TOTLITUBAY»
— 3amuTa JabopaTOpHBIX padoT.

©® NV R WDN R

bannpHO-peUTHHIOBasA CTPYKTypa AUCLUIUIMHBI SBIISIETCS IPHIIOKEHUEM A.
banneHO-peUTHHTOBAsI CTPYKTYpa KypCOBOU pabOTHI SBIISETCS MpUiioKeHuem b.

4.2. IIpomMe:xxyTouHAas aTTECTANMS MO JMCHUIINHE (YACTH TUCUHUIIJIMHBI):

5 cemecTp
IIpomexyTouHas aTTecTALMHU IPOBOIUTCS B (popMe, yKazaHHOU B yueOHOM IJIaHE: SK3aMEH,
3aIuTa KypcoBOrO MPOEKTA.

OreHka onpenensieTcss B COOTBETCTBUU ¢ [losi0)keHreM 0 0auTbHO-pPEHTHHTOBOM CHUCTEME TS
crynentoB HY «M3OHW» Ha ocHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOW COCTABJISIOIINX.

B npusnoxeHue kK AUTUIOMY BRIHOCHUTCS OIIEHKA 3a 5 ceMecTp.
OreHka 3a KypCOBOM IMPOEKT OMPENeIseTcsl B COOTBETCTBUU ¢ IlostokeHnem o GamibHO-
peUTHHTrOBOM cucrteme ais cryaeHToB HUY «MOW».

B MPUIIOKCHUEC K JUIJIOMY BBIHOCUTCA OILICHKA 34 6 CCMCCTp U 34 KprOBOfI ITPOCKT.

IIpumeuyanue: OnieHOUHBIE MaTEpPHUAJIbI IO AUCLHUILIMHE TPUBEICHBI B (JOH/IE OLIEHOYHBIX
marepuaios OIIOIIL.
JU1sl KOHTPOJISL pe3ynbTaTOB 00pa30BaHUs POBOATCA:
Texkymuii KOHTPOJIb — TECTUPOBAHUE:!
1. Cxewmsl u ycraHoBku TOLI.
TpakTel KOTEJIILHON YCTaHOBKHU.
KOHCTpYKTHBHBIE 2JIEMEHTHI KOTJIA.
TennoBoii GaaHC MapoBOTO KOTJIA.
PaboTa KOHTYpa eCTeCTBEHHOM IMPKYIISIIIN.
TeIuioBbIe XapaKTEPUCTUKH PAIMALIMOHHBIX M KOHBEKTUBHBIX IIOBEPXHOCTEN HAIPEBA.
PerynupoBaHue nmapaMeTpoB meperpesa napa.
MaHeBpeHHOCTB 1apOBOTO KOTJIA.
HpOMe)KyTO‘lHLII/I KOHTPOJIb — 3aII1Ta Ja0OPaTOPHBIX PadOT:
1. H3yuenwue temnoBbix cxeMm TOLl ¢ monepeyHbIMHU CBA3SIMHU.
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2. H3sydenue npouecca NOArOTOBKHM KOTJIA K PACTOIIKE.
3. Ilyck kotna Ha TpeHaxepe TOL| ¢ monepeuyHbIMU CBA3SMU U3 XOJIOJHOIO COCTOSIHUS.
4. Ilyck xotna Ha TpeHaxkepe TOLl ¢ monepeuHbIMH CBSI3IMU U3 TOPSIYETO COCTOSTHUS.
— KypcoBOM npoekT «Pacder mapoBoro Kotia»
— DK3aMEH.
HToroBblii KOHTPOJIb - aTTECTALU 10 JUCLUIUIMHE — SK3aMEH.

5. YYHEBHO-METOANYECKOE OBECIHHEYHEHHUE JUCIUIIJIMHBI

5.1. [leyaTHbIe U 3JIeKTPOHHbIE U3IAHUS:

1. Pyapeirun YO.A., T'mibne E.O., Cynakos A.B., AMocoB H.T. Korenbnsie yctanoBku. Tom V-
18 [DnextpoHHbId pecypc|: yueOHoe mocobue / Pynasirun FO.A., Tunene E.D., Cynako A.B.,
AmocoB H.T. — Dnekrpon. TekcroBsle JaH. — M. : OOO «M3natenbcTBO MamnHocTpoeHue» —
Pexxum nocryma: http://e.lanbook.com/view/book/790/page3/

2. Cazanos b.B. I[IpoMbIIIuIeHHBIE TETIOAHEPreTHYECKHE YCTAHOBKH U CHCTEMBI [ DJIeKTPOHHBIN pecypc]

: yue0. mocobue st By30B / b.A. Cazanos, B.M.Curac. - Onekrpon. TexcroBble aaH. - M.: MOU, 2014. —
Pexxim ioctyma: http:/Awww.nelbook.ru/?book=221

3. CoxoroB b.A. KoTenbHbIe YCTAHOBKH M MX 3KCIUTYaTaIWst: yaeOHuK. — M. : Akamemust, 2008. — 432 c.

4. Kpyrnos I'.A., bynrakosa P.U., Kpyrnosa E.C. TennorexHuka [DneKTpoHHBIH pecypc]:
yaebnoe nocodue / Kpyrios I'.A., bynrakosa P.1., Kpyrinosa E.C. — DnekTpoH. TeKCTOBBIC 1aH. —
M. : Jlanb — Pesxxum nmoctyma: http://e.lanbook.com/view/book/3900/page129/

5. Tapacrok B.M. Dkcmyaranus kotiaoB: [Ipaktudeckoe mocoOue s onepaTopoB KOTEIbHON
[DnexTponHbIi pecypc]: ydeOHOe mocobme / Tapactok B.M. — DnekTpoH. TeKcToBbie qaH. — M. :
OHAC (Mockga) — Pexxum noctyma: http://e.lanbook.com/view/book/38560/pagel6/

6. OcCHOBBI COBPEMEHHOW OHEPreTHKW: Yy4eOHMK It  By30B: ToMl/ CoBpemeHHas
Terto’HepreTuka/ moa obur. pen. wi.-kopp. PAH E.B. AmetucroBa. — 4 —e u3j., nepepab. u 1011,
2008.

7. CynranoB M.M., TepentseB I'.®., bnarounnnoB A.B., KoncrantuaoB A.A. Ilyck u ocTaHOB
OCHOBHOTO U BCIIOMOTaTeNbHOTO 00opyaoBanus Ha TOL[ ¢ momepeyHbIMU CBSI3IMU: Y4eOHO-
Meroanyeckoe nocooue. 2014.

8. KoncrantuHoB A.A., M.M. Cynranos, I".®. TepentbeB Pacder mapoBoro kotia : y4eOHO-
MeTtoaudeckoe nocooue Bomkckuid, 2014, — 86 c.Koncrantunos A.A., CynranoB M.M., TepeHnTtben
I.o.

5.2. JIunieH3n0HHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecriedyeHue:
Microsoft Word, Microsoft Excel, Power Point, Tpenaxep TDII ¢ monepeYHbIME CBA3SIMU

5.3. UHuTepHeT-pecypchl, BKIKYasA NpodeccuoHaIbHbIe 0a3bl JAHHBIX U HHGOPMAIUOHHBbIE
CIpPaBOYHbIE CHCTEMBI:
Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cucrtema «KoHcynaprant+» http://www.consultant-urist.ru
CnpaBouHo-nipaBoBas cucrema «["apant» http://www.garant.ru
basananusix Web of Science https://apps.webofknowledge.com/
baza nannbix Scopushttps://www.scopus.com
[Moprain oTkpeITEIX TaHHBIX Poccuiickoii deneparuu https://data.gov.ru
ba3a oTKpBITBIX JaHHBIX MUHHCTEPCTBA TPYyAa U COLMAIbHON 3auThl PO
https://rosmintrud.ru/opendata
baza nannpix Hay4noit anexkrponnoii oubnnorexn eLIBRARY.RU https://elibrary.ru/



http://e.lanbook.com/view/book/790/page3/
http://www.nelbook.ru/?book=221
http://e.lanbook.com/view/book/3900/page129/
http://e.lanbook.com/view/book/38560/page16/
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/

ba3a nannbIX npodeccHoHaNbHBIX CTaHAAPTOB MHUHUCTEPCTBA TPYyia ¥ COLMAIBHOMN 3aIUThI
P®nhttp://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nanHbIXx MuHUCTEpCTBA SKOHOMUYEcKoro pazsutus PO http://www.economy.gov.ru

baza otkpeIThix qanHbIx Pochuamonutopunra http://www.fedsfm.ru/opendata

DnekrponHas 0a3a ganubix «M3marenscTBo Jlans» https://e.lanbook.com

®denepanpHas rocyaapcTBeHHas nHGpopMalmonHas cucreMa «HarmonanbHas 351eKTpOHHAs
oubnmmoreka» https://H30.pd

HanumonaneHsiii mopran oHnaitH o0yuenus «OTKpbeIToe 0OpazoBanuey https://openedu.ru

DnekrponHas 6a3a ganubix "Polpred.com O630p CMU" https://www.polpred.com

Odwunmanbubiii caiit @eepabHOTO areHTCTBA 0 TEXHUISCKOMY PETyIUPOBAHUIO U
metpoJoruu http://protect.gost.ru/

Dnexkrponnas oubmuoreka MOUhttps://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHbI
JIeKIIMOHHBIE ¥ TIPAKTUYECKUE 3aHATHS TPOBOISTCS B YUEOHBIX ayJUTOPHUSIX, CHAOKEHHBIX
o0opynoBaHuEM /s TOKa3a 00y4aronuX MaTepruasoB, CPeICTBAMU 3BYKOBOCIIPOU3BEICHMS,
JIOCKOM ayJTMTOPHOU, 000PYy0BaHUEM TSI TIPEICTABIICHUSI MPE3EHTAINH (TJIa3MEeHHAas TTaHeb,
MEePCOHANTBHBIA KOMITHIOTED).


http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

BaﬂﬂbHO-peﬁTHHFOBaﬂ CTPYKTYypa JUCHUIIINHBL

OcHoBHoe o6opyaoBanue TOC u TCY manoit MOIIHOCTH

IIpuioxenue A

(Ha3BaHME IMCLIUIUIHHBI)

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MCPOHpI/IﬂTHﬁ TEKYHIEIro KOHTPOJISA yCII€eBAEMOCTH MO0 JUCIUIIJIMHE!

KM1
KM2
KM3
KM4
KM5
KM6
KM7

KM 8
KM9
KM10
KM11

TecT «YCTpOMCTBO U XapaKTEPUCTUKHU ITAPOBOTO KOTJIA.
Tect «Cxembl u yctanoBku TOL».
Tect «KOHCTpYKTUBHBIE 2JIEMEHTBI KOTIIA».

Tect «TerwioBble XapaKTePHUCTUKN PATMAIIMOHHBIX M KOHBEKTUBHBIX TTOBEPXHOCTEHN HArpeBa.

Tect «TennoBoii 6anaHc TapoBOro KOTIa»
Tect «PerynupoBanue neperpesa napa»

TecTt «MaHEBpPEHHOCTH ITAPOBOTO KOTJIA»
Tect «PaboTa KOHTYpa €CTECTBEHHOM LIMPKYJISI A

Kontposnphas padota «Pacyer o6beMa MpoyKTOB CrOpaHHsl TOIUIUBAY.

BrinonHeHue u 3aiyTa KypcoBOro MpoeKTa.
3ammra 1a00paTOPHBIX paboT

Bua npomeskyTouHO# aTTecCTALIMH — SK3aMEH.

TpyooeMKoCTb ANCUUNIIUHBI = 6 3.e.

Home| Paspen mucimrummasl | UHneke KM-1 [KM-2 |KM-3 |[KM-4|KM-5 KM6 | KM7 | KM8 | KM9 | KMI0| KMI1 |3k3ameH
P KM:
pasne
Jia
VYerpoicTso u + +
1 | xapakTepHCTHKH IAPOBOTO +
KOTJIa
I"a30B03My11IHBII TPAKT KOTEIBHON + + +
2 YCTAHOBKHI + + +
TeruioBoii OasaHc MapoBOro Kowia + +
3 + | +
TeruioBble poLieccyl B +
4 » + + +
TOIIOYHOM KaMepe KOoTia
5 IIporieccr! 30M0MIIaK000PA30BAHKT + +
Perympoanus napameTpos + +
6 TIeperpeBa rapa +
MaHeBpeHHOCTb IAPOBOIO KO + +
7 + +
OcHOBHBIE PO TIAPOBBIX + +
8 | xomioB + +
TemnoBble MpoLECCH B + +
9 TONOYHOM Kamepe KOTJia U +
paboTa KOHTYp €CTECTBEHHOU
LUPKYIISIIAN
OCHOBHBIE THIPABINIECKHUE + +
10 | X@PaKTEPHCTHKH KOHTYpa
MapoBOro KoTia




1 I'mnparmideckas XapakTeprCTHRA +

Y6

ViydlieHne KauecTsa u + +
12 | MeTomp! perymupoBaHust

HeperpeBsa napa.
13 Kontyp ectecTBEHHOM LIMPKYIISIIAN + +

TerroBbIe XapaKTepUCTUKI +
14 | pamMarkOHHBIX M KOHBEKTUBHBIX

TIOBEPXHOCTEH HAIPEBA KOTIOB

PazBumvie coBpemeHHOrO +
15 | xowioctpoeHwst

KOmIBI Ha CyTIepCBEPXKPUUECKIE +
16 HapameIpbI Napa

MunnmansHbIH 0amr 3a KM 8 | 20

MakcuManbHbIH Ot 3a 16 40

KM




BAJLJIbBHO-PEUTUHT OBASI CTPYKTYPA
KYPCOBOI'O IIpoEKTA 1o aucuuruinae

OcHoBHoe o6opyaoBanue TOC u TCY manoi MOUTHOCTH

IIpunoxenue b

(Ha3BaHME JMCLIUIUIHHBI)

S cemecTp

[lepedyeHb KOHTPOJIBHBIX MEPOIIPUATHHI TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH 110 KypCOBOMY ITPOEKTY:

KM-1 Cobmonenue rpaduka BbIIOJHEHUS] KypCOBOTO MPOEKTa
KM-2  OueHka NpaBHIILHOCTH BBITIOJHEHHS PA3/IENioB KypCOBOTO MPOEKTA
KM3  KauectBo ohopMIIeHHsI TOSICHUTEIBLHOM 3aIICKH KypCOBOTO MPOEKTa
KM4  KauectBo odopmiteHHst yepTexeit
TpynoeMKocTs KypcOBOTO MPOEKTa = 2 3.€.
Homep | Pazpen kypcoBoro HNunexc KM: KM-1 | KM-2 | KM-3 | KM-4
pasznen | MpoeKTa/KypcoBOM Henens KM:
a paboThI
1 Mamepuaneuwiti  6ananc ~ MONOYHOZO
. + +
ycempoticmea
2 Onpeodenenue sHmanvnuu u memnepamypbl + + +
NPOOYKMO8 C20PaAHUS
3 Tennoeotl b6ananc komenvbHo2o azpezama + + +
4 Pacxoo monnuea u eazoobpasznvix + + +
NPOOYKMO8 C20PAHUS
5 Komnonoexa monounoii kamepol + + +
6 Oxcepeemuyeckuii aHanu3 KOmenibHO20 + + +
azpezama
7 Pacnpeoenenue memnepamyp u + + +
Meni080CNPUAMULL 8 JIeMEeHMAaAx Komid
8 Tennosoii pacuém u KOMNOHOBKA + + +
nosepxHocmetl Hazpesa KOmia
9 Yepmeoicu npooobHO20 U NONEPEUHO20 + + +
paspezoe komna. Onucanue komua
10 Ogopmnenue nosicHumenbHOU 3aNUCKU + + +
Bec KM, %: 10 60 10 20




MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepajbHOE rOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUpPeKIeHUe
BbICIIETr0 00pa30oBaHUSA
«HaumoHaibHBIM HCCJIEI0BATENbCKUN YHUBepcUuTeT «MIU»

Puaunaa PI'OY BO «<HNY «MDHU» B r. Bosskckom

Hanpagnaenne noarorosku: 13.03.01 TennnosnepreTuka u TenJIOTeXHUKA
HaumeHnoBanue o6pa3oBaTejbHOI nporpaMMbl: MHTe/UIEKTyalbHas pacnpeneleHHast JHepreTnka
YpoBenb 00pa3oBaHusi: 6akajaBpuar

®Dopma 00yueHHsI: OYHAas

OueHovHbIe MaTePHAJIBI MO TUCHHUIIINHE

b1.B.08§ OCHOBHOE OBOPYJAOBAHMUME TOC U TCY MAJIOH MOIIHOCTHA
(IMMPO®WTH 2)

Bomxexknii 2023



OueHo4HblE MaTEpHUANbl 10 JUCLHUIUIMHE MPEAHA3HAYEHbl JUI OLICHKU: JIOCTHUKEHUS
00y4JarIUMUCS 3alNIAaHUPOBAHHBIX PE3YJIbTATOB 00YUEHUS 10 JUCIHUILINHE, dTana GOpMUPOBAHUS
3aIJIAHUPOBAHHBIX KOMIETEHIIUN U YPOBHSI OCBOCHUS JUCIUILINHBL.

OneHOYHbIE MaTepUalbl MO JAUCIHMUILUIMHE BKIIOYAIOT OI[EHOYHBIE CPEACTBA JI MPOBEICHUS
MEPOIPHUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOYHOU aTTECTALIUH.

OLIGHO‘-IHBIC cpeacTBa Jis1 OLCHKU 3aIlJIaHUPOBAHHBIX PC3YJILTATOB 06yqumI IO JUCHUIIIINHE,
COOTHECCHHBIX C MHAUKATOpaMH JOCTUXKCHUA KOMHeTeHHI/Iﬁi

Konwr
3arTaHupOBaHHEIC PE3yIBTATHI O0yUCHHUS
HMHIUKaTOPOB OueHOYHOE CPENCTBO
0 TUCTIUIUTIHE
JIOCTHKCHHSI (THIT 1 HAUMEHOBAHNUE)
KOMITCTEHIIHU
3HaTh:
TEPMOJAMHAMHYCCKHE TPOIECCH TPpeoOpa30BaHmsI YHEPTUH B Tect «YcTpoiicTBO U
MapOBbIX U BOJOTPENHBIX KOTIAaX U arperarax Majou TEIoBOR OIIK-3 XapaKTepUCTUKU IapOBOTO
MOIIIHOCTH KOTIIa»
MpoLECcCH TPeoOpa30BaHMs SHEPTUH B TTAPOBBIX KOTIAX U N
POl pEObp N P OIIK-3 3amnura KypcoBoii paboThI
arperarax MaJoi TeIUIOBOH MOITHOCTH
. OIIK-3 Tect «Cxembl U yCTaHOBKH
OCHOBHBIC 3aKOHBI TCUCHHSA CXKMMACMOHM KUIKOCTHU T3LI»
MPUHLHUIIBI Pa00THI, TEXHUYECKUE XapaKTEPUCTUKU U OIIK-3
Tect «KOHCTpYKTHUBHEBIE
KOHCTPYKTHUBHBIC 0COOCHHOCTH 3JIEMEHTOB U Y3J10B MapOBbIX
. . 3JIEMEHTHI KOTIIa»
KOTJIOB U arperaTtoB MajJiOM TCTIJIOBOM MOIITHOCTH
OCHOBHBIC METOJBl IIPOCKTUPOBAHHS M KOHCTPYHPOBAHHS OIIK-3 Tect «TennoBoii 6amaHc
AJIEMEHTOB U Y3JI0B KOTEJIbHBIX YCTAaHOBOK IIapOBOTO KOTIIa»
Ymersb:
MPOU3BOJUTH TIOCTPOCHHUE MPOIIECCa M3MEHEHU T TapaMeTpOB OITK-3 3amuTa KypcoBoi paboThI
JBIMOBBIX T'a30B, BOJbI M IAPOBOSTHOM CMECH
PacCUUTHIBATH [10KA3aTEIU TEIJIOBOM YKOHOMUYHOCTH ITAPOBBIX OIIK-3 3amuTa KypcoBoi paboThl
1 BoJioTpeiHbIX KoTioB TOC
OIIK-3 KonrponbHas padora «Pacyer
BBITIOJIHATH PAcyeT MAPOBOT0 KOTIIA, & TAKIKE €€ DIIEMEHTOB 110
o0beMa IMPOIYKTOB CrOPaHUs
THUITOBBIM METOIMKaM
TOILINBAY
OIIK-3 Tect
paccunTHIBATh MAPaMETPhI IOTOKA B IOBEPXHOCTSAX HarpeBa .
«TemnoBoii GanaHc MapoBOro
MIapoBOTO KOTJIa
KOTJIa»

Coaepixanue oneHOYHBIX cpeacTB. Illkana u kpuTepun oLeHNBaHUA
1. Tecr «YCcTpoHCTBO M XapaKTePUCTHKHU MAPOBOI0 KOTJIa»

Tect coctout U3 6 Bonpocos. Bpems BeinonHenus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. IlTapameTpbl JaBJIeHUS] OTHOCATCS K CYyNlepPCBEPXKPUTHYECKUM
a) 90 atm

0) 130 atm

B) 190 atm

r) 245 atm

2. DJIeMeHTBbI KOTJIA OTHOCATCH K OCHOBHBIM
a) maporeperpeBareib

0) SKOHOMai3ep

B) BO3/1yXOIIOJOTPEBATENb

') IyThE€BON BEHTHJIATOP

3. IIpMHIMI CKUTAHUSA TOIJIMBA B 0apa0aHHOM KOTJIe JOKPUTHYECKOI0 1aBJICHHSI
a) (hakenbHOE




0) B MOTOKE
B) B CJIO€
) TypOyleHTHOe

4. Ilpucockl x0J104HOT0 Bo3ayxa BausaT Ha KIIJ[ koraa
a)TOBBILIAIOT

0)IMOHIKAIOT

B)HE BIIUSAIOT

I')yBEIMYMBAIOT MAaKCUMAJILHO

5. U30bITOK BO3/1yXa B TOMOYHOI KaMepe M03B0JisieT TOIJINBO CKUTaTh
a)B CTEXMOMETPUYECKOM COOTHOIICHUHU

0)B U30BITKE

B)C HEJI0’KOTOM

T') C TIEPEKOroM

6. Ha BeImunHy MoTeph TEMJOTHI ¢ XHMHYECKHUM HET0KOTOM BJIUSIOT
a) TeMIeparypa ra3on

0) IaBiieHHE TA30B, TEIJIOEMKOCTh I'a30B

B) IOTE€PU OT HAPYKHOT'O OXJIAXKACHUS

I') Ka4eCTBO cMeceo0pa3oBaHus, TUI TOIUINBA

IIpumep mkans! oneHuBanuss KM

[To pe3ynbraTaM TECTUPOBAHHUSI BHICTABIISICTCS:
— 506anioB, eciy MPaBHJIBHO BHITIOJIHEHO He MeHee 90% 3amaHuii;
— 3-4 Gayuta, ecau IPaBUIIBLHO BBITTOTHEHO HEe MeHee 80% 3amanuii;
— 20aJa, eciiy MPaBUIILHO BHITIOJIHEHO He MeHee 50% 3amaHuid.

2. Tect «Cxembl u ycTaHoBku TIL»

Tect coctout u3 6 Bonpocos. Bpems BbinmoiaHeHust 15 MUHYT.
IIpumep BapuaHTa TecTa:

1. [TapamMeTpsbI 1aBJIeHUSI OTHOCATCS K IOKPHUTHYECKHM
a) 40 atm

6) 130 atm

B) 190 atm

r) 235 atm

2. J1eMeHTBbI KOTJIAa He OTHOCALIHECS K OCHOBHBIM
a) TOIOYHOE YCTPOHCTBO

0) moorpeBaTeh CETEBOM BOIBI

B) Jieadparop

T') TOIUIMBOMOITOTOBUTENbHBIE YCTPOMCTBA

3. IIpuHumn ckuranus romusa B korie ¢ IHKC
a) (hakenbHOE

0) B MOTOKE

B) B CJIO€

) TypOyJIeHTHOE

4. Kak IMPUCOCHI X0J0IHOI'0 BO3/1yXxa BJIMAIOT HA PACXO0A TOIVIMBA HA KOTEJ



a)TIOBBIIIAIOT
0)IOHIIKAIOT
B)HE BIIUSIOT
T')YBEIMYMBAIOT MAaKCHMAIILHO

5. MHN30bITOK BO3ayXa B TOMOYHOW KaMepe MO3BOJIAET TOILUIMBO C:KUTaTh TOIUIMBO 0e3
oOpa3oBaHus

a)OKCHJIOB a30Ta

0)OKCHIOB CEephI

B)IPOAYKTOB HEMOJHOTO CTOPAHMS

T') BCE OTBETHI BEPHBI

6. I1lo ypoBHIO NapONPOM3BOIUTETLHOCTH K KOTJIAM CPeHeii MOIIHOCTH OTHOCST
a) 1o 10 /9

0) 1o 20 /4

B) or 20 10 100 1/9

r) 6omee 100 1/4

[Tpumep mikansl ouenuBanuss KM

[To pe3ynbTaraM TeCTUPOBAHUS BHICTABIISICTCS:
— 5 0ansoB, eciy MpaBUIILHO BHIMOIHEHO HE MeHee 90% 3ananuii;
— 3-4 Gata, eciii MPAaBHIILHO BBITIOJIHEHO He MeHee 80% 3amanwii;
— 2 Oayta, eciu IPaBUIIBLHO BBITTOTHEHO He MeHee 50% 3amanuii

3. Tecr «KOHCprKTI/IBHBIe 3JIEMEHTBI KOTJa»

Tect coctout u3 6 Bonpocos. Bpems BbinoaHeHust 15 MUHYT.
ITpumep BapuaHTa TECTA:

1. K cucreme ra3oBo3ayliHOro TpakTa OTHOCAT
a) hecToH

0) TyThEBOI BEHTUIISATOP

B) NBUICIPUTOTOBUTENIBHYIO YCTAHOBKY

T') 30JI0yJIOBUTENb

2. 1o TNy C:KMraemMoro TONJIMBA rOPeJIKH J1eJIATCS Ha
a) BUXpEBbIE

0) MPSMOTOYHO-YIUTOUYHBIC

B) YJIUTOYHO-YJIUTOYHBIE

I') KOMOMHUPOBaHHbBIE

3. ITo aspoanHaMHuYeCKOMY ClIOCO0Y BBOJa KOMIIOHEHTOB rOPeJIKM JIeJISITCH Ha
a) NPSIMOTOYHO-JIOTIATOYHbBIE

0) NbLUIEyTOJIbHBIE

B) MEXaHUYECKHUE

T') IPSIMOTOYHbIE

4. K popcynkam 1 pacnblIMBAHUSA KUIKOT0 TOIJIMBA OTHOCATCS
a)razoBast

6)npsimocTpyiiHas

B)HU3KOIO JJaBJICHUS

r)BUXpeBas



5. KoappuumeHT H30bITKA BO3AyXa NPU CKUTAHNU TBEPAOT0 TOILUIMBA HAXOJUTCS B Mpeeiax
a)1,10-1,25
6)1,05-1,25
B)1,15-1,20
r) 1,15-1,25

6. IToTepu 3Kcepruu OT CMellleHUsI IOTOKOB HMEIOT MeCTO MPHU
a) YCIIOBHSX OKPYXKAOIIEH CpeJibl

0) HeoOpaTUMOCTH TIpoIecca TOPEHUS

B) I10/ICOCE XOJIOAHOTO BO3IIyXa

T') IpU HEOOPATHMOM TEIUIOOOMEHE

[Tpumep mikansl ouennBanuss KM

[To pe3ynbraraM TECTHPOBAHUS BBICTABIISCTCS:

- 5 OaoB, eciiv MPaBUIILHO BBIMOJHEHO HE MeHee 90% 3amanuii;
- 2-3 Gayuta, eciii MPaBWIBHO BBIMOJTHEHO HE MeHee 80% 3amaHmuii;
- 2 Gayia, ecii MPaBUIIbHO BHINIOJIHEHO He MeHee 50% 3agaHuii.

4.Tect «TemnoBoii 0ajaHC MAPOBOI0 KOTJIa»
Tect coctout u3 6 Bonpocos. Bpems BbinoaHeHus 15 MUHYT.
[Tpumep BapuaHTa TecTa:

1. K 0ocHOBHBIM BH/IaM TeIJIOBBIX NNOTE€Pb NPH FOPeHNUH MPUPOAHOIO ra3a OTHOCIT
a) C YXOASIIUMHU razaMu

0) ¢ IpUPOJIHBIM ra3oM

B) OT OXJIQXKJICHUS Hapy>KHOW OBEPXHOCTHU

T) ¢ (pU3MYECKOI TEMJIOTOM 1ITaKOB

2. TonouHble ycTpolicTBA JeJATCH HA
a) TeTJIOBbIE

0) TEXHOJIOTHYECKHE

B) KUIISILETo TUIIA

T') CUJIOBbIE

3. Ci10eBble TONKH JeJSTCHA Ha
a) BUXpEBbIE

0) NbUIEYTOJIbHBIE

B) MEXaHU3UPOBAHHbIE

T') HU3KOTEMIIepaTypHbIE

4. Ha ypoBeHb TeMnepaTyphbl B 30He AKTMBHOI0 FOPeHUs BJIAUSIOT
a) BUJI TOILJIMBa

0) n30BITOK BO3TyXa

B) BUJ] TOPEIOYHBIX YCTPONCTB

r') 00beM TOIOYHON KaMepbl

5. Temnepatypa B 30He AKTUBHOI'O TOPeHM s KOTJIAa HAXOAUTCH B Mpeaesax
a)1500-1800 K
6)1800-2200 K
B)1300-1700 K
r) 1800-2050 K



6. KITI nbL1eyroJibHbIX JHEPreTHYeCKUX KOTJIOB COCTABJISIET
a) 90-92 %

0) 65-95 %

B) 92-95 %

r)85%

IIpumep mkans! onenuBanus KM

[To pe3ynbTaram TeCTUPOBAHUS BHICTABIISCTCS:

-5 0amioB, eciau IPaBUIBHO BBIMOJIHEHO HE MeHee 90% 3amaHuii;
- 3-4 Ganna, eciu MPaBWIBHO BBIMTOTHEHO HE MeHee 80% 3amaHmuii;
- 2 Gaya, ecyiy MpaBUIIbHO BHINIOJIHEHO He MeHee 50% 3aganuii.

Konrtposabnas padora «Pacuer 00bemMa NpOAYKTOB CrOPAHHS TOILJIMBAY.

Bpems BbimonaHeHus 45 MUHYT.

BremonHuTth pacuer oObeMa NPOAYKTOB CrOpaHMsl TOIUIMBA COTJIACHO 3aJaHUIO. 3aJaHbl
TEIUIOTEXHUYECKUE XapaKTEePUCTHKH TOIUIMBA, KOX(PQHUIMEHT H30bITKa BO3AyXa B TOMOYHOU
KaMmepe, TeMIepaTypa yXOAsIIUX ra30B, BIarocoAepKaHue TOIINBA.

IIpumep mkans! oneHuBanuss KM
ITo pe3ynbTaTam BHIIOJIHEHUS KOHTPOJIBHOM pabOThI BHICTABIISAETCA:

— 10 Gamnnos, eciau mporecc paclIupeHus MOCTPOEH BEPHO U BEPHO OMpPEAENICHBI MapaMeTpsl
BO BCEX TOUKAX.

— 8 Oa/ioB, e€ciau MPOLECC PACIIMPEHUs] OCTPOEH BEPHO, HO MapaMeTphbl OINpENEIeHbl HE
TOYHO.

KypcoBas padora
OOyuaroriemycst BbIJaeTcsl MHAWBUIyJIbHOE 33/1aHHE.

«Pacuer mapoBoro koryia»

[TpoBecTu pacyer mMapoBOro KOTja COrIacHO pa3jienaM KypcoBOi paboThl.

UucnenHsle NaHHBIC IS pacdeTa MpPUBEACHBI — B Tabmuie 1 (BapuaHT Mo TpeArnociaeaHei
udpe HoMepa 3a4eTKH).

Tab6auna 1. UnciaeHHbIe JaHHBIE

Ne Tema kypcoBoit paboThI lpuveuarne
/1 (Buj TOTIIIMBA)
1 Pacuer mapoBoro xotia E-120-100 TIPUPOTHEIH ra3
2 Pacuer napoBoro xomia E-320-140 MIPUPOJHBIN ra3
3 Pacuer naposoro komia E-600-140 MaszyT
4 Pacuer maposoro komia E-420-140 TIPUPOJTHBIN ra3
5 Pacuer naposoro xomia E-500-140 Ma3zyT
6 Pacuer napoBoro xomia E-230-100 MaszyT
7 Pacuer mapoBoro komia E-600-140 MIPUPOAHBIH ra3
8 Pacuer naposoro koria E-230-100 MIPUPOJIHBIIT ra3
9 Pacuer maposoro komia E-480-140 MasyT




10 Pacuer mapoBoro komia E-120-100 MasyT
11 Pacuer mapooro xotma E-320-140 Ma3yT
12 Pacuer mapoBoro komia E-220-100 TIPUPOHBIN ra3
13 Pacuer naposoro xomia E-160-100 Mas3yT
14 Pacuer naposoro xomia E-320-140 Ma3zyT
15 Pacuer mapoBoro xotia E-320-140 Ma3yT
16 Pacuer mapoBoro xotia E-160-100 TIPUPOIHEIH ra3
17 Pacuer mapoBoro komia E-500-140 TIPUPOHBIN ra3
18 Pacuer naposoro xomia E-480-140 MIPUPOHBIH ra3

Copepxanue KypcoBoi paboThI

Howmep .
Paznien kypcoBoro npoekta/KypcoBoil paboThI

pasaciia

1 MarepuaibHbIi 6aaHC TOIIOYHOTO yCTpOiicTBa

2 OmnpeneneHne HTAIBINY U TEMIIEPATYPBI IPOTYKTOB CTOPAHHUS

3 TemmoBoii 6alaHC KOTEIBHOTO arperara

4 Pacxon TorumBa 1 ra3000pa3HbIX IPOJYKTOB CTOPAHUS

5 KoMnoHOBKa TOIOYHON KaMephl

3] OKcepreTHdecKuii aHaIu3 KOTEIbHOTO arperaTta

7 Pacnpenenenne TeMnepaTyp U TENIOBOCIPHUATHN B 3JIEMEHTaX KOTIa

8 TennoBoil pacu€r U KOMIIOHOBKA MIOBEPXHOCTEI Harpesa Kotia

9 UYepTeku MPOAONBHOrO U MONEPEYHOrO paspe3oB koma. OnucaHue KoTiaa

10 OdopmiteHre TOSICHUTEIBHOMN 3aMHCKH

Ha 3amure kypcoBoiipaOoTsl oOydaroniemMycs 3a/1at0TCs TEOPETUUECKUE U IPAKTHUECKHE
BOMPOCHI MO MPEACTABICHHON PacueTHO-MOSICHUTEIHHOM 3aMKucKe U rpaduyecKkoMy MaTepuaty.

ITpumep mkans! oneHuBanus KM

3a BBINIOJIHEHUE KYPCOBOWPAOOTHI BBICTABIISAETCS:

5 («oTnM4HOY») OaJIOB, €CNM BCE 3aJaud KypCOBOM pabOThI BBIIIOJHEHBI BEPHO, Ha BCE
BOIIPOCHI JJAHbI ITPABUJIBHBIC OTBCTHI, oe3 HEIOUYCTOB,

4 («xopoiioy»), eciu Jau00 B pacyeTre MPUCYTCTBYIOT OIMMOKM B 3aKIIOYUTEIBHBIX
JNEHCTBHUSAX, KOTOpbIE HE BIUSIOT Ha MOCIEAYIONIME pacdyeThl; W00 HEBEPHO YKa3aHbI
pPa3MEpHOCTH BEIUYHH, JIMOO Pa3MEpPHOCTH BEIWYMH HE yKa3aHBI;Ha BCE BOMPOCHI JTaHBI
OTBETHI, IPU 3TOM CYMMapHO JOMYIIEHO He OoJiee IBYX OIMHUOOK;

3 («yHAOBIETBOPUTEIHHO»), €CIM B pacueThl MPUCYTCTBYIOT OIIMOKH, HCKAXKAIOIINE
pe3yabTaT WA UCIIPABJICHUS TPYOBIX OIMIMOOK BBIMOJIHEHBI HE C MEPBON MOMBITKHU; €CIIA HE
MEHEee YeM Ha IOJIOBUHY BOIMPOCOB JaHbI MPABUIbHBIE OTBETHI, TMOO MPU OTBETE YACTO
JIOTTYCKAJIUCh OIITHOKH.

3amuTa Ja060paTopHbIX padoT

1.
2.
3.

4.

Wzydenue TerioBbix cxem TOL] ¢ monepeunbiMu cBsi3siMu (4 daca).

N3yuenune mporiiecca moAroTOBKH KOTJIA K pacTonke (4 yaca).

[Tyck xotna Ha TpeHaxkepe TOLl ¢ momepedHBIMH CBSI3SIMH M3 XOJOJHOTO cOCTOsHUS (4
qaca).

[Tyck xotna Ha TpeHaxkepe TOL] ¢ momepeyHbIMU CBSA3SIMH U3 TOPSYETO COCTOSIHUS (4 yaca).

IIpuMepsl BOITPOCOB JIJIS 3AIUATHI:




ok wnE

[Topsimok BkItOUEeHUs B pabOTy MoAorpeBaresaei BHICOKOTO JaBJIECHUS.
[Topsiok BKIIOUYEHUS B pabOTy MOAOrpeBaTeseil HU3KOTo JaBICHHUS.
ITopsimoK BKIIFOUEHHUS KOHJIEHCATOPOB.

OcHOBHBIE Y3JIbl KOHJIEHCAIIUOHHOM YCTaHOBKH.

OCHOBHBIE Yy3IIbI I€A9PALUOHHON YCTaHOBKH.

OneHka BIUSHUS TEINIOMEXaHUYECKHX TOKa3aTesel Ha paboTy KOoTJa.

[Tpumep mikansl ouennBannss KM

ITo pe3ynpraTaM 3aIuThI Ja0OPATOPHOI pabOTHI BBICTABISIETCS:

4 Gayia, eciii Ha BCE BOIIPOCHI JJaHBI ITPABUIIBHBIC OTBETHI, 0€3 HEIOUYETOB;

2-3 Oayuta, ecy Ha BCE BOIPOCHI JIaHBI OTBETHI, IIPU 3TOM CYMMapHO JIOMYIIEHO He Ooiee
JIBYX OIINOOK;

1 Gamn, ecnu HE MEHEE YeM Ha IOJOBHUHY BOIPOCOB JIaHBI MPABWIIBHBIE OTBETHI, INOO TPHU
OTBETE YacTO JIOIMYCKAINUCH ONIHOKH.

IIpome:xxyTouHasi aTTecTanus
DK3aMeH

DK3aMEHAIIMOHHBINA OMJIET BKIIIOYAET JIBA TEOPETUUECKUX BOIIPOCA U MPAKTUUECKOE 3aJaHuE.

[TprMeprl TEOpETHUECKUX BOIIPOCOB OnieTa:

ok wnE

TexHomnorn4eckas cxema apoBOro KoTa.

TennoBoii GanaHc MapoBOro KoTia.

["a30BO3MyIIIHBIA TPAKT, pabOTa MO PA3PEKEHUEM U HAJITyBOM.
TeroBoi1 peK1M TOIOYHOM KaMEpBI.

OcHoBHbIE PO [TAPOBBIX KOTJIOB.

['mypaBiyecKast XapakTepHCTUKA TPYO B YCIIOBUSIX IPUHYIMTEIBHOTO BIKEHHS paboueii cperibl.

IIpuMepsI IPaKTUYECKUX 3aaHUI:

1. OnpenenuTh OTHOCUTENBHBIE MOTEPH TeIIa C yxoasmumu razamu, ecau KIIJ]
ra3oMa3yTHOTO KOTJa TpOou3BOAMTENBbHOCTRIO 320 T/4 cocraBmser 93,55 %,
OTHOCUTENIbHBIE TIOTEPH TeIla C XHUMHUYECKUM W MEXAaHHYECKUM HEI0KOTOM
OTCYTCTBYIOT.

2. OmpenenuTs OTHOIICHWE TUIOTHOCTEH Mapa M BOJBI MPH IBHMKEHHH IBYX(Ha3HOTO
MIOTOKA, €CIM CTEeNeHb BIAXHOCTU mapa cocrasisger 0,18, ruapaBinueckoe
COTMpOTUBIIEHUE NBYX(ha3HOro moroka cocrapiseT 67 klla, ruapaBianueckue moTepu
0e3 yuera CTpYKTYyphl moToka paBHbI 13,4 kIla.

3. OmpenenuTs OTHOCHUTEIBHBIE  TMOTEPH TEIUIA OT HAPYKHOTO OXJIAKICHUS U
OTHOCUTENIbHBIE TIOTEpU TeIIa C XUMHUYECKHM HEI0KOTOM YISl TIPH  yJAEITHhHOM
BbIxoge CO=1550 mr/kr u TemmoTBopHOU criocooHocTH TorumBa 20,01 MJx/kr s
KOTJIa Maporpou3BOIUTENBHOCTHIO 600 T/4.

Bpewms noaroroBku orsera — 60 MUHYT.

[Tpumep mikainsl oneHuBanuss KM

[To pe3ynbraTam OTBETa Ha K3aMEHE BBICTABIISETCS:

36-40 OGaymIoB, eCIMIPABWIBHO BBIOJIHEHO TNPAKTUYECKOE 3a/JaHHe, W TPH OTBETE HA
BOMPOCHI HIK3aMEHAIIMOHHOTO OWJIeTa M Ha JIONOJIHUTENbHBIE BOMPOCH O0yYaroImuics



MOKa3aJl, YTO BJIAJICET MATEPHAJIOM HM3yYCHHOH IMCIUIUIMHBI, CBOOOIHO NMPUMEHSET CBOU
3HAHUS JUTSI OOBSICHEHUS PA3IMYHBIX (PAKTOB WU PEIICHHUS 3a/1a4;

26-35, ecinUIpaBHIILHO BBHITIOJHEHO MPAKTUYECKOE 33aJaHKE WM B HEM JIOMYIICHO He Oolee
OJTHOW OMIMOKH, KOTOpasi ObLIa CaMOCTOSITEIbHO UCIIPABIICHa 00yYarOIIUMCS, U MIPH OTBETE
Ha BONPOCHI SK3aMEHAIIMOHHOTO OWJieTa M Ha JIOMOJHUTEIBHBIC BOMPOCH 00yJarOIIUiics
JIOMTYCKaeTHETPyObIe OMUOKH;

20-25 GamnoB, €ciii B BBIOJIHEHHOM IMPAKTUYECKOM 3aJaHUUIOIYIICHBI TPyObIe OMMOKH,
KOTOpBIC 3aT€M HCIIPABJICHBI 00YyJaIOMUMCS MTPH YIACTHH dK3aMEHATOPA WM MPAKTUYCCKOE
3aJJaHie HE BBHIMOJIHEHO B MOJHOM 00BEME, HO OOYYArOIIMICS CMOT JIOBECTH pEIICHHE JI0
KOHIIA TPU YYaCTHH SK3aMEHATOpa, ¥ B OTBETaX Ha BOIPOCHI SK3aMEHAIIMOHHOTO Ouiera
JIOTYIIIEHBI OIITHOKH;

0 GayyIoB, ECIUNPAKTUYECKOE 33/JaHUEHE BBIIIOJHEHO HJIM HE JAHBI OTBETHI HAa BOIPOCHI
HK3aMEHAIIMOHHOTO OMiieTa M He BBITIOJTHEHBI KpUTEpUH Ui Kateropuu 20-25 6amios.

OneHka 1o JUCHMILIMHE ONperessieTcss B cCOOTBETCTBUM ¢ [lookeHneM o OalibHO-pEHTHHIOBOM
cucreMe i cryneHToB punuana HUY «MDOW» B 1. BOKCKOM 1O COBOKYITHOCTH PE3yJbTaTOB

TEKYIEro KOHTPOJIS YCIEBAEMOCTH U IK3aMEHALMOHHONCOCTABIISAOLIEH.

B 3aBHCHMOCTH OT KOJIMYECTBa 0AJII0B 3a AUCHUIUIMHY BbICTABJISICTCS:

Onenka

KoaunyecTBo 0aJ1710B

OLIEHKA 5 («OTIUYHO»)

90 — 100 GamtoB

orieHKa 4 («X0opoIIIo)

76 — 89 Gaiu1oB

o1eHKa 3 («yJIOBIETBOPUTEIHHO)

60 — 75 GaimioB

OlIeHKa 2 («HEYIOBIETBOPUTEIHHO)

0 — 59 GaiutoB
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