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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI
Heabio ocBOCHUA JMCUMIIMHBI SBJISICTCS M3y4EHUE IPUHLMIIOB IIPOCKTUPOBAHUSA U pacdera
KOTEJIbHBIX YCTaHOBOK, IPOLIECCOB, MPOUCXOSAIIMX B HUX, U W3yYCHHE NPHHLIUIOB pabOTHl U

OKCILTyaTallui KOTCJIbHBIX YCTAHOBOK.

3agauu AMCUMILINHBI:
- MPUOOPETEHNE MPAKTUIECKUX 3HAHUN IO KOHCTPYKIIUH ¥ TIPOSKTHPOBAHHUIO TTAPOBHIX KOTJIOB B

COCTaBE 0OBEKTOB AJIEKTPOIHEPTETUKH;

- OCBOCHUC TCXHUYCCKUC PCHICHUS ITPH BBINOJIHCHUH PEKOHCTPYKIIUK KOTJIA,
-U3Y4YCHUC TCILUIOBBIX PACUCTOB HOBerHOCTCﬁ KOTJIa U THAPABINMYCCKUX PCIKUMOB JABUIKCHUA
pabodero Tena B HHX.
dopmupyembie y 00y4aromerocss KOMIneTeHIUU 1 3alIaHUPOBAHHBIC Pe3yJIbTaThl
00y4YeHMs TUCIUITIMHE, COOTHECCHHBIC C HHANKATOPAMM JOCTUKEHUsI KOMIIETeHIU:

Kon n Kon n 3anaHnpoBaHHbIE Pe3yabTAaThl 00yUeHH s
HanMMeHOBaHUe HAMMEHOBaHUe
KOMIIETeHIIHH HHIUKATOpPA
JMOCTHKEHUS
KOMIETEeHIIHH
K-1 IK-1.1. 3HATh:
Crocober BrimonnsieT coop —  TEPMOJUHAMHYECKHE TIPOIIECCHI npeoOpa3oBaHUs

y4acTBOBaTh B
coope u aHanmse
MCXOJTHBIX
TaHHBIX TSt
MPOEKTUPOBAHHS
SHEPTOOOBEKTOB,
MIPOBEICHUH
pacueToB "
AKCTICPUMEHTOB B
COOTBETCTBUH  C
THUTIOBBIMH
METOJUKAMH |
cpeacTBaMu
aBTOMATH3aIHH,
00paboTKOM
MOJTyYCHHBIX
pe3yJIbTaTOB,
COOIIOIEHU I
MIPOU3BOJICTBEHH
ou u
JKOJIOTMYECKOMN
0€30IMacHOCTH,
yIpaBJICHUH,
AKCIUTYaTallHH,
00CITy>)KUBaHUH,
JIOBOJIKE
MPOLIECCOB u
peMoHTe
TEXHOJIOTUIECKOT
0 000pyIOBaHUS

1 aHaJIN3 JaHHBIX

OHEPTHUH B MMapOBBIX U BOHOFpeI\/’IHBIX KOTIax;

LS — Tpoliecchl MpeoOpa3oBaHUs SHEPTUU B TAPOBBIX KOTJIAX;
HCCICI0BARUU IO | oCHOBHBIC 3aKOHBI TSYCHHS CKUMACMOM KHUIKOCTH.
3aJJaHHOH YMeTh:
TCMATHKE, -IPOU3BOIUTH MOCTPOCHHE MPOLECCA M3MEHEHUI
COCTAaBIISICT TIapaMeTPOB JBIMOBBIX T'a30B, BOJBI M TAPOBOISHON CMECH;
KOHKYPEHTHO- .

P - paccuMThIBaTh IIOKA3aTEIM TEIUIOBOM SKOHOMHUYHOCTH
CIIOCOOHBIE .

MapOBbIX U BOJOTPEUHBIX KOTIOB TOC.

BApUAHTHI
TEXHUYECKUX
peleHui
[IK-1.4. 3HATh:
JlemoHCcTpHUpyeT — TPUHLUIB pabOThl, TEXHUYECKHUE XapaKTEPUCTUKU U
NNOHMMaHNEC KOHCTPYKTHBHBIE OCOOEHHOCTH DJJIEMEHTOB U Y3JIOB
B3aUMOCBA3HA [MapOBBIX KOTJIOB;
3anaq — OCHOBHBIE METOJIbl IPOEKTUPOBAHUS U KOHCTPYUPOBAHUS
IPOEKTUPOBAHUS

U OKCILUTyaTalluu

3JIEMEHTOB U Y3JI0B KOTEJIbHbBIX YCTAHOBOK.
yMeThb:
- BBIMOJIHATH pacueT MapoBOTo KOTJIA, a TAKXKE ee
3JIEMEHTOB IO THUIIOBBIM METOMKAM;
- paccuUMTHIBATh apaMeTphl IOTOKA B IOBEPXHOCTAX
Harpesa [apoBOro KOTJIa.




2. MECTO JUCHHUILIAHBLI B CTPYKTYPE OBPA3OBATEJIBbHOM ITPOT'PAMMBbBI
BO

JucuuruinHa 0Oasupyercs Ha CIEAYIOIUX JuciumuimHax: «TexHuueckas TepMOIMHAMUKAY,
«TemnomaccooOMen», «be30ImacHOCTb KU3HEIEATEILHOCTI» B 00bEMe IIpOorpaMMbl OakagaBpHara.

Pesynbrarel 00pa3oBaHus, NOJIY4YEHHbIE NPU OCBOECHUHM JUCUUILUIMHBI, HEOOXOAMMBI IIpU
n3ydyeHuu cueayromux aucuuiuinH: «Typounbsl TOC u ADC», «TemioBble 3JIEKTpUUECKUE
CTaHLIM.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTtpykTypa IMCUUILITHHBI
OO1mast TpyI0EeMKOCTh JUCIUILIHHBI COCTABIISET 6 3a4eTHBIX eHUIL, 216 JacoB.

Pasze TUCIUIUIMHEL Pacnipenenenue TpynoeMKoCTH paszeina (B yacax) 1o Bujgam ConeprxaHne caMOCTOSITEIbHOM
: < o o
DopMa POMEKYTOUHOI o i 5| § yueOHOM paboThI paboThl
ATTECTALNH ;?) S § QE) KonTakThas p KouT- (c ykazanuem No I/ICTO‘IHI/IKE)[ nmon. 5.1 u
2 ) CTpaHUI] B HEM
(no cemecmpam) F % O | Jex [Ip | Jla6 | KITP | UKKII | TTA poib
VYcTpoiicTBO U XapaKTepUCTUKU — — N3yueHue TeOpeTHIECKOTr0 U
IapoBOro KOTJIa 13 5 1 1 4 4 3 B MpPaKTHYECKOr0 MaTepuaa:
[1], cTp. 12-54.
[2], cTp. 11-30.
I"a30B03My1LHBIA TPAKT KOTEJIEHOM — — N3yuenue TeopeTudeckoro u
YCTAHOBKH MPaKTUYECKOr0 MaTepuaa:
13 5 1 1 4 4 3 — [1], cp. 38-54, 158-160.
[2], cTp. 54-57.
[3], c1p. 189-197.
TeruioBoii GasiaHe TAPOBOro KO — — — — N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:
5 5 1 1 3 - [1], ctp. 239-320, 381-408, 420-460.
[2], cTp. 60-65, 374-394.
[3], cTp. 197-214.
TeruoBble IPOLIECCH B TONOYHON — — — — — N3ydeHne TeopeTuuecKoro u
Kamepe KoTia MPaKTHYECKOr0 MaTepuaa:
5 5 1 1 3 [2], cTp. 60-65, 374-394.
[3], cTp. 197-214.
IIporiecch! 3070MDTAK000Pa30BAHKIT — — — — — N3ydeHne TeopeTHuecKoro u
MPaKTHYECKOr0 MaTepuaa:
5 5 1 1 3 [2], cTp. 60-65, 374-394.
[3], cTp. 197-214.
OcHoBHBIE TPOPIITH [TAPOBBIX KOTIIOB 4 — — — N3ydeHne TeopeTHuecKoro u
MPaKTHYECKOr0 MaTepraa:
13 5 1 1 4 3 [1], cp. 239-320, 381-408, 420-460.
[3], cTp. 197-214.
TemnoBble MPOLECCH B TONOYHON 4 — — — N3ydeHne TeopeTuuecKoro u
KaMepe KoTia 1 paboTta KOHTYp 14 5 1 1 4 4 MPaKTHYECKOr0 MaTepraa:
€CTECTBEHHOU IIUPKYIISALHN [2], ctp. 60-65, 374-394.
[3], cTp. 197-214.
OcCHOBHBIE THIPABINIECKUE 6 5 1 1 — — — — 4 — H3yueHue TEOPETUYECKOTO U
XapaKTEPUCTUKH KOHTYypa MapoBOro MPaKTHYECKOr0 MaTepuaa:




Ne

n/m

Paznen qucuuruinHel.
dopma MpOMEKYTOUHOU
aTTeCTaIluu
(no cemecmpam)

Bcero
4acoB Ha

paszaen

Cemectp

Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam
yueOHOM pabOTHhI

KonrakrHasa

JIek

Ilp

JIa0

KIIP

HKKII

[TA

CP

KonTt-
poib

ConeprxaHue caMmOCTOSITEIbHOM

paboThl
(c ykazanuem Ne ucrounuka nom. 5.1 u
CTpaHUI] B HEM)

KOTJ1a

[2], cTp. 60-65, 374-394.
[3], ctp. 197-214.

TuparmHeckast XapaKTepHCTHRA TPYO

N3yueHne TeopeTH4ecKkoro u
IPaKTUYECKOr 0 MaTepuaa:

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

10

KoHTyp ectecTBEHHOM LIMPKYTISIIAN

N3yueHne TeopeTH4eckoro u
IPaKTUYECKOr0 MaTepuaa:

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

[3], cTp. 197-214.

11

ViydiieHue kauyecTsa U METObI
perynupoBaHus eperpesa mnapa

N3yuenne TeopeTudeckoro u
MPaKTHYECKOr0 MaTepuaa:

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

12

TerioBbIe XapaKTEPHUCTHKH PAIMALIOHHBIX 1
KOHBEKTHBHBIX [TOBEPXHOCTEH HATPEBA KOTJIOB

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

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

13

PerympoBasi IapaveTpoB TIeperpesa napa

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

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

14

MaHeBpeHHOCT IApOBOIO KO

N3ydeHne TeopeTHuecKoro u
MPaKTHYECKOr0 MaTepraa:

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

15

KypcoBoii npoext

72

0,3

67,7

CornacHo rpaduKy BBITIOTHEHHS

16

DK3aMeH

36

2,5

33,5

DKk3aMeH MPOBOAUTCS B MICHMEHHOMN
(hopme 10 OmIIeTaM COTrIacHO TIporpaMMe
JK3aMeHa

Hmozo 3a cemecmp

216

16

16

16

16

2,8

1117

33,5




[Ipumeuanue:Jlek — nexiuu; [Ip — npaktuueckue 3anarus; JIad — nadoparopusie padoTsl; KITP — ayautopHbie KOHCYIbTAMU IO KYPCOBBIM
npoekram/padotam; UKKII — nHauBHTyanbHbIE KOHCYIBTAIIMH 10 KYpCOBBIM IIpoekTaM/padoram; [TA — nmpomexxyrounas arrecraus; CP —
CaMOCTOSTENIbHAs PadOTa CTyICHTA.



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

Turs! saeprodnokos TOC, mapameTps napa. TexHonornyeckas cxema napoBoro Kotia. IlapoBoii kotesn u ero
OCHOBHBIE 1eMEHTHL. | [pUHIMITBI CKUTaHNsI TOIUTMB B TONKAX KOTIOB. CXeMbl BOJOIIAPOBOIO TPAKTA PA3IMUHbIX
BUJIOB KOTJIOB. KOHCTPYKTHBHOE BBITOJIHEHHE [TOBEPXHOCTEN HarpeBa.

2. T'a306030yuuHbILL MPaKm KOMelbHOU YCIMAHOBKU

la30BO3MyIIHBIA TpakT, paboTa MO paspekeHHeM W HamTyBoM. COCTaB KOTEJIBHOM YCTAHOBKM U €€
00O0pPYIOBaHKE HA PasHBIX BHJIAX TOIUTHAB. BUIBI TOpeniovHBIX YCTpoiCTB. M30BITOK BO3IyXa, €r0 Onpeie/icHue.
PacueT 006eMOB BO3/TyXa ¥ Ta30B IPH CKATAHWX TOTUIHB.

3. Tennoeoti banaric naposoeo komia

Termnopoit Gananc mapoBoro kowia. Cocraprsrone TerwioBoro Oamanca. KIT/[ kowia 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 OanaHca 1 MX aHaJII3.

4. Tennosvle npoyeccvl 8 MONOYHOU Kamepe KOma

TemnoBoi pexuM TOno4YHOK Kamepsbl. 1 loHOe TeroBbleieHre B TONKE. PacyerHble Temrieparypbl B TOIKE U
paaIlOHHOE TEIUIOBOCIPUSITHE SKpaHOB. OpraHu3aliyisl TBEPOTO M KUIKOTO [UTAKOYAATICHHS, HCKITFOUEHHe
Tpoliecca IUTAKOBaHMsI CTeH TONKH. [ 'a30Ma3yTHbIE TOMKU.

5. Ipoyeccwi 30n0uinarkoobpazoeanus

Iportecchl Ha BHEIHEN CTOpPOHE KOHBEKTHBHBIX TIOBEPXHOCTEH HArpeBa. 3aHOC JIETydei 307101 (OCHOBHBIE
3aBUCHUMOCTH), 00pa30BaHKe JIMIKMX OTIIOKEHH. AOpa3sMBHBIN M3HOC METAUIA, JIOMYCTUMBIE 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- o6pazHbix, U-00pa3HbIx 1 OartieHHbIX.. Termodrmndeckrie 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
cpera (Boj1a, Tap, MapoBOIsHAS CMECh), 3HaUeHHS KOAD(HUIIIEHTOB TEIIOOT/IA4H | TIEPETIazioB TeMIIEpaTyp.

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

TemmeparypHblii pexuM T1apooOpazyrorx Tpyo. [ lamarorpii, BOCIPUHSTHINA 1 0OpaTHBIA TEIIOBBIEC TIOTOKHL
Ilepenanp! TeMrepaTyp B CTEHKE U B CJI0€ BHYTPCHHHUX OTIOYKEHUI. VI3MEHEHVe TeMIrieparypbl CTEHKH 10 IMHE
YCIIOBHO TpYOBI OT HarpeBa Bo/ibl B TPYOeE JI0 TieperpeBa rapa, perkiMbl TEINIO00MeHa.

8. OcHognvle cudpasnuyeckue xapaKkmepucmuxku KOHMypa naposozo Komid

VpaBHEHUsT JBIDKEHMS W TeIUIOrWpaBideckass pasBepka. OOllee BbIpOKEHHE YPABHEHWH JIBIDKEHUSL
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 TPUHYIUTEIIBHOTO JBIDKEHHs pabodeit cpertbl. Bepakenue
TU/IPABIIMYECKOrO COMPOTUBIIEHHS IPH JBKEHUH OJTHO(A3HOM Cpeibl 1 JIsl TApOBOJIHOM cMecH. | ipaBiyeckue
XapaKTEPUCTUKU TPYO MPH MOTBEMHO — OITYCKHOM JIBIDKEHHUHL.

10. Konnyp ecmecmeenHou yupKyisiyuu

PaboTa KOHTYpa eCTeCTBEHHOM LMPKY/LILIN. JIBIDKYIIIHE CHITBI B KOHTYpE, TTOJIE3HBIH HAOP 1 €10 3aBHCUMOCTh
OT cKopocTy IMpKyssitiu. Pacuer koHTypa ELL V3mMeHeHve 1aprieHust 1o BbICOTE OIMyCKHBIX TpyO. BrmsiHre BBoSa
TMIApOBOJITHOM CMECH BBIIIIE YpOBHS BObI B OapabaHe. [wpaBimaueckiie XapakTepUCTHKU TPYO TNPU pPa3HbIX

TEIUIOBBIX MOTOKaX. Kpurepun  HapyIieH st LAPKYISILAML

11. Vayuwenue xauecmea u memooul pe2yiuposanus nepezpesa napa



VYryuieHnne kadecTBa mapa B OapabaHHbix komiax. [lyrm mepexoma mpumeceli w3 Boapl B map. Porb
CTyIeH4YaToro vcriapennst. Opranvsaiyisi ceraparyiv rnapa B 6apadanax. Pabota KoTia py MOHIKEHHBIX HAPY3Kax.
PexuMbl paboThI KOTJIOB, CIIOCOOBI 00CCIICUCHHS TIOHKEHHBIX HAIPY30K, SKOHOMHYHOCTD KOTJIA TPY CHIDKCHHN
TPOIIPOU3BO IATEIHHOCTH.

12. Tennoswie xapaxmepucnuku paouayuoHHbIX U KOHBEKIMUBHBIX NOBEPXHOCHEN HAZPEe8A KOMIOB
TeluoBple  XapakTepUCIVKM PAMALMOHHBIX M KOHBEKIMBHBIX IIOBEPXHOCTEM Harpesa. l3MeneHvie
TEMITEpAaTyphl I'a30B B TPAKTE KOTJIA IIPY CHUYKEHUH HAIPY3KH, BIASHHE PELIPKYILILAN.

13. Peaynuposarust napamempos nepespesa napa
Perymuposanue neperpesa napa. MeTozibl peryipoBaHysl. Y paBHEHHE TEIVIOBOIO OalaHCca BIIPBICKUBAOLLIETO
TIApOOXJIATUTENSI, KOJIMYECTBO M MeCTa BIpbICKA. Brpbick coOCTBEHHOTO KoH7eHcara (cxema). OCHOBHBIE

TPUHLIAITBI PErYITHPOBAHKS IPOMEXKYTOUYHOTO TIEpErpeBa.

14. Manesperrocmy naposoeo konia
ManeBpeHHOCTs napoBoro komia. [loHsTie «MaHeBpEeHHOCTb, aKKyMYJIHPYFOIasl ClIOCOOHOCTh KOTJIa U e
poiib. I loHstTHE «(MAKCMMATTIBHO JIOITYCTUMOI CKOPOCTH M3MEHEHHST HATPY3KID).

3.3. TeMbl NpaKTHYECKHUX 3AHATHH
S cemecTp

1. U3yuenue obmieit koHcTpykinu kotiaa TIIL (2 gaca).

2. MarepuanbHbIil 6anmaHc KoTia (2 gaca).

3. TenmoBoii, skcepreTudeckuii 6ananc kotia u onpenenenne KI1J (4 gaca).
4. VccnenoBanre TOMOYHBIX MPOIIECCOB (6 YacoB).

5. Pacuer BogstHOTO SKOHOMAa#3€epa, BO3ayxomnoorpeBarens (2 yaca).

3.4. Tembl 1a00paTOPHBIX padoT

1. HNzyuenue TemnoBsix cxeM TOL] ¢ monepeunsiMu cBs3siMu (4 yaca).

2. M3ydenue mporuecca MoAroTOBKH KOTIa K pacTomnke (4 vaca).

3. Ilyck kotnma Ha TpeHaxkepe TOIl ¢ momepeyHbIMH CBS3SMHU M3 XOJIOAHOTO COCTOsSIHHS (4
qaca).

4. Tlyck kotna Ha TpeHaxkepe TOLI ¢ monepeyHbIMU CBS3SIMHU U3 TOPSIYETO COCTOSHUS (4 yaca).

3.5.PI'P
PI'P y4eOHBIM MIIaHOM HE IPEYyCMOTPEHBI.

3.6. Tembl KYpCOBBIX IPOEKTOB HJIM KYPCOBBIX padoT
Pacuer mapoBoro komia (1o BapuaHTam).

I'paduk BLINOJTHEHHUS KYPCOBOI'0 MPOEKTA

Henensa 1 2 3 4 3aueTHas
Pa3nen xypcoBoro 3amura
MPOEKTa 1,2,3.4 56,7 8,9 10 KypCOBOTO

MPOEKTa
O6beM pazgena, % 25 25 35 15 —
BrinmosgHeHHbBINH
00bem 25 50 85 100 .
HapacTAIOIUM
uToroMm, %




Howmep
paszena

Paznen KypCOBOI'O IIPOCKTa

1

MartepuanbHblii OaJlaHC TOMIOYHOTO YCTPOICTBA

Onpenenenre SHTAIBINU U TEMIIEPaTyphl IPOAYKTOB CrOpaHHUs

TerutoBoii OaaHC KOTEIHHOTO arperara

Pacxon TonmBa v ra3000pa3HbIX NPOJYKTOB CTOPaHUs

KomnoHoBKa TONOYHOM KaMepsl

DKCcepreTHYecKuil aHaJIn3 KOTEJIbHOIO arperara

Pacnipenenenne Temneparyp v TEIIOBOCIPHUATHI B DJIEMEHTaX KOTJa

TermoBoi pacyéT 1 KOMIIOHOBKA MOBEPXHOCTEN HArpeBa KOTJIa

Oloo|N|O|OB|wWIN

YepTeku IPoJOJIBHOTO U MONEPEYHOT0 pa3pe3oB komiia. OnucaHue KoTiaa

[ERY
o

OdopmieHue NosICHUTENBHON 3aICKU




3.7. CooTBeTCTBHE Pa3/1eJI0B JHUCHUIIUHBI U GOPMHPYEMBIX B HUX KOMIIeTeH Ml

Homep u HauMeHOBaHHUE Pe3yJIbTaTOB 00pa30BaHHs Unpexc Homep pasnesa IMCIHMIUIHHBI (B COOTBETCTBHM C 11.3.1)
5 ceMecT DopMBI KOHTP OIS
0 JUCLHUIUIMHE KOMIIETEHI] p
(B COOTBETCTBUU C pa3zeiioM 3) un 345671891011 12113 14
3HaTh:
TEPMOJIMHAMUYECKUE MPOLECCHI T v 5
ecT «Y CTPOHUCTBO U XapaKTEPUCTUKH
npeoOpasoBaHUs DHEPIrMU B MapOBBIX M P PaKTep
o [IapOBOr'o KOTIa»
BOJOI'PEUHBIX KOTJIaX
Mporecchl  MpeoOpa3oBaHMsl DHEPTUU B
X X Tect «Cxembl 1 ycraHoBKH TOL»
MapOBEIX KOTJIAX
OCHOBHBI€ 3aKOHBI TEUEHHS CHKUMAEMOU % Tect «KOHCTPYKTHBHBIE DJIEMEHTHI
KUJIKOCTH KOTJIa»
Ymern:
MTPOU3BOJIUTH TIOCTPOSHUE MpoIiecca Tecr «TermoBbie XapaKTepHCTHKH
M3MEHEHHH apaMeTPOB JIIMOBEIX Ta30B, PAALHOHHBIX H KOHBCKTHBHBIX
M X| X TIOBEPXHOCTEN HATPEB»
BOJIbL ¥ TAPOBOASAHOM CMECH KonTponbhas pabora «Pacyer odbema
IPOAYKTOB CTOPAHHUS TOILUIMBAY
. Tect «TennoBoii 6ananc napoBoro
pacCUYUTHIBATh MTOKA3aTENN TETIIOBOM KOTIIa»
SKOHOMHUYHOCTH MAapOBBIX U BOJOTPEHHBIX X Tect «PaboTa KoHTypa ecTecTBEHHOM
kotioB TOC LMKy LI
3HaTh:
HPHHIHTIBI paborsl, TCXHHHYCCKHIEC Tect «MaHEBPEHHOCTb [1APOBOI0
XapaKTEPUCTUKHU " KOHCTPYKTUBHBIE % X X KOTJIa»
OCOOCHHOCTH AJIEMEHTOB U Y3JI0B MapOBBIX Tecr «PerynnpoBanue meperpesa
KOTJIOB frapa»
OCHOBHBIC MCTOJbI IIPOCKTUPOBAHHUA U
KOHCT OBaHUsA DJJICMCHTOB H 3JI0B
pyHp y X X X 3amuTa KypcoBOro mpoeKTa
KOTCJIbHBIX YCTAHOBOK
YMeTb:
BBIIIOJIHATH pacyeT 1MapoOBOTO KOTJIA, a
X X 3amuTa KypcoBOro mpoeKTa
TaKKC €€ JJICMCHTOB I10 TUIIOBBIM




METOAMKAM

PacCCUUThIBAThH IMaApPaMCTPEI IIOTOKA B
IOBCPXHOCTAX HArpeBa rapoBoro KOTjia

3anuTa KypCOBOI'O MPOCKTa

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

13

13




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA /UIA
KOHTPOJIA OCBOEHHMSA PE3YJBTATOB OBPA3OBAHUSA 110 AUCIUIIVIMHE
(TEKYIIIUA KOHTPOJIb YCIIEBAEMOCTH, ITPOMEXYTOYHAS ATTECTAIIAA
1O UTOI'AM OCBOEHUA JUCHUIIJINHBI)

4.1. Tekyuuii KOHTPOJIb YCIIEBA€MOCTH IO AMCHUIIIHHE:

S cemecTp
— TECTUPOBAHUE:
TecT «YCTpOMCTBO U XapaKTEPUCTUKH ITAPOBOTO KOTIa»
Tect «Cxemsl u yctanoBku TOL»
Tect «KOHCTpYKTHBHBIE 3IEMEHTHI KOTJIa»
Tect «TeroBble XapaKTEpUCTUKN PaIMALIMOHHBIX M KOHBEKTVBHBIX ITOBEPXHOCTEN HAIPEBA»
Tect «TermnoBoit 6aaHc MAPOBOTO KOTJIA»
Tect «PerynupoBanue neperpena napa»
Tect «MaHEBpPEHHOCTH ITAPOBOTO KOTJIa»
8. Tect «PaboTa KOHTYpa €CTECTBEHHOM IPKYJISI A
— KOHTpOJIbHasA paboThI:
1. KontponsHas padota «Pacuer 00bemMa MpoayKTOB CTOPAHUSI TOTLITUBAY
— 3amuTa JabopaTOpHBIX padoT.

NousrwneE

bannpHO-peUTHHIOBasE CTPYKTYypa AUCLUIUIMHBI SBIISIETCS IPHIIOKEHUEM A.
BanneHO-pelTHHTOBAsI CTPYKTYpa KypCOBO# pabOTHI SBIISICTCS MPUIIOKEHHEM b.

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

6 cemecTp
IIpomexyTouHas aTTecTAlMHU IPOBOIUTCS B (popme, yKazaHHOM B yueOHOM IIJIaHE: SK3aMeEH,
3aIuTa KypcoBOrO MPOEKTA.

OreHka onpenensieTcss B COOTBETCTBUU ¢ [los1okeHneM o 0auIbHO-PEHTHHTOBOM CHUCTEME TS
crynentoB HY «M3OW» Ha oCHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOW COCTABJISIOIINX.

B npunoxxeHue K 1UmioMy BBIHOCUTCS OLIEHKaA 3a 6 ceMecTp.
OreHka 3a KypCOBOM IMPOEKT OMPENEIsAeTCsl B COOTBETCTBUU ¢ [losiokeHnem o GaibHO-
perTuHroBoi cucreme ais cryaeHtoB HUY «MON».

B MPUIIOKCHUEC K JUIJIOMY BBIHOCUTCA OILICHKA 34 6 CCMCCTp U 3a KprOBOﬁ ITPOCKT.

IIpumeuyanue: OnieHOUHBIE MaTEpHUAJIbl IO AUCLHUILIMHE IPUBEICHBI B (POH/IE OLIEHOYHBIX
marepuaios OIIOIIL.
Jl1st KOHTPOJIsL pe3ynbTaTOB 00pa30BaHUs IPOBOJATCS:
Texkymuii KOHTPOJIb — TECTUPOBAHUE:!
1. Cxewmsl u ycraHoBku TOLI.
TpakTel KOTEJIBHON YCTaHOBKHU.
KOHCTpYKTHUBHBIE 2JIEMEHTHI KOTJIA.
TennoBoii GanaHC MapoBOTO KOTJIA.
PaboTa KOHTYpa eCTeCTBEHHOM IMPKYIISIIINL.
TeIuioBbIe XapaKTEpUCTUKH PAIMALIMOHHBIX M KOHBEKTUBHBIX ITOBEPXHOCTEN HArpeBa.
PerynupoBaHue napaMeTpoB mneperpesa napa.
MaHeBpeHHOCTB 1apOBOTO KOTJIA.
HpOMe)KyTO‘lHLII/I KOHTPOJIb — 3aII1Ta Ja00PaTOPHBIX PadOT:

O N O LDN



1. Wzydenwue TemioBbix cxeM TOL ¢ nonepeyHbIMU CBS3SIMHU.
2. HN3yuenue mporecca NOAroTOBKM KOTJIA K PACTOIIKE.
3. Ilyck kotna Ha TpeHaxepe TOLI ¢ monepeuHbIMU CBA3SMU U3 XOJIOJHOIO COCTOSHUS.
4. Ilyck xotna Ha TpeHaxkepe TOLl ¢ monepeuHbIMH CBSI3IMU U3 TOPSIYETO COCTOSTHUSL.
— KypcoBOM npoekT «Pacder mapoBoro Kotia»
— DK3aMEH.
HToroBblii KOHTPOJIb - aTTECTALX 10 JUCLHUIUIMHE — SK3aMEH.

5. YYHEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI

5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3AHUS:

1. Pyaneirun FO.A., T'unbne E.O., CynakoB A.B., AmocoB H.T. Kotenbabie yctanoBku. Tom V-
18 [DnextponHbId pecypc|: yueOHoe mocobue / Pynasirun FHO.A., Tunene E.D., Cynako A.B.,
AmocoB H.T. — Dnekrpon. TekcroBele JaH. — M. : OOO «M3natenscTBO0 MammHoCcTpoeHne» —
Pexxum nocryma: http://e.lanbook.com/view/book/790/page3/

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

: yueb. mocooue st By30B / b.A. Cazanos, B.M.Curac. - Onekrpon. TekcToBsie AaH. - M.: MOU, 2014. —
Pexxim ioctyma: http:/Awww.nelbook.ru/?book=221

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

4. Kpyrnos I'.A., bynrakosa P.U., Kpyrnoa E.C. TennorexHuka [DneKTpoHHBIH pecypc]:
yaebnoe nocodue / Kpyrios I'.A., bynrakosa P.1., Kpyrinosa E.C. — DnekTpoH. TeKCTOBBIC 1aH. —
M. : Jlans — Pexxum noctyma: http://e.lanbook.com/view/book/3900/pagel29/

5. Tapacrok B.M. Dkcmnyaranus kotiaoB: [Ipaktrudeckoe mocoOue s onepaTopoB KOTEIbHON
[DnexTponHbIi pecypc]: ydeOHOe mocoome / Tapactok B.M. — DnekTpoH. TeKcToBbIe JaH. — M. :
OHAC (Mockga) — Pexxum noctyma: http://e.lanbook.com/view/book/38560/pagel6/

6. OcCHOBBI COBPEMEHHOW OHEPreTWKW: Yy4eOHMK It  By30B: ToMl/ CoBpemeHHas
Terto’HepreTuka/ moa obur. pen. wi.-kopp. PAH E.B. AmetucroBa. — 4 —e u3a., nepepad. u AOIIL.
2008.

7. CyntanoB M.M., TepentseB I'.®., bnarounnnoB A.B., KorcraatuaoB A.A. Ilyck u ocTaHOB
OCHOBHOTO U BCIIOMOTaTeNbHOTO 00opyaoBanus Ha TOL[ ¢ momepeyHbIMU CBS3IMU: Y4eOHO-
Meroanyeckoe nocooue. 2014.

8. KoncrantuHoB A.A., M.M. Cynranos, I'.®. TepentseB Pacuer mapoBoro kotia : ydeOHO-
MeTtoaudeckoe nocooue Bomkckuid, 2014, — 86 c.Koncrantunos A.A., CynranoB M.M., TepeHnTtben
I.o.

5.2. JIunieH3n0OHHOE U CBOOOIHO pacnpocTpaHsieMoe NPOrpaMMHoe o0ecriedyeHue:
Microsoft Word, Microsoft Excel, Power Point, Tpenaxxep TOII ¢ momnepeYHbIMU CBS3SIMU

5.3. UuTepHeT-pecypchl, BKIKYast NpodeccHoHaNbHbIe 0a3bl JAHHBIX 1 HH(OPMALMOHHbIE
CIpPaBOYHbIE CHCTEMBI:
Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru
CnpaBouHo-nipaBoBas cucrtema «Koncynaprant+» 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 MaHHBIX Poccuiickoit deneparuu https://data.gov.ru
ba3a oTKpBITBIX JaHHBIX MUHHCTEPCTBA TPYyAa U COLUAIBHON 3auThl PO
https://rosmintrud.ru/opendata
baza nannpix Hay4noit anexrponnoii 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 otkpbIThix qanHbIX Pocuumonuropunra http://www.fedsfm.ru/opendata

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

®denepanpHas rocyaapcTBeHHas nHPopMalnoHHas cucreMa «HarmonansHas 37eKTpOHHAs
oubnmmoreka» https://H30.pd

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

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

Odwunmanpabiii caiitT @eepalibHOTO areHTCTBA 0 TEXHUYECKOMY PEryIHPOBAHUIO 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
o0opynoBaHuEeM /sl TOKa3a 00y4aronnX MaTepruasoB, CPeACTBAMU 3BYKOBOCIIPOU3BEICHUS,
JIOCKOH ayJTMTOPHOU, 000PYI0BAaHUEM TSI TIPE/ICTABIICHUS MPE3CHTAINH (TJTa3MeHHAas 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

KorenbHbIE yCTaHOBKYM M ITAPOT€HEPATOPHI

IIpuioxenue A

(Ha3BaHME IMCLIUIUIHHBI)

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYHIEIro KOHTPOJISA yCII€eBAEMOCTH MO0 JUCIUIIJIMHE!

Tect «TerioBble XapaKTepHUCTUKN PATMAIIMOHHBIX M KOHBEKTUBHBIX TIOBEPXHOCTEHN HArpeBa.

Kontposnphas padota «Pacyer o6beMa MpoyKTOB CrOpaHHsl TOILINBA.

KM1 TecT «YCTpOMCTBO U XapaKTEPUCTUKHU ITAPOBOTO KOTJIA.
KM2 Tect «Cxembl u yctanoBku TOL».

KM3 Tect «KOHCTpYKTUBHBIE 2JIEMEHTBI KOTIIA».
KM4

KM5 Tect «TennoBoii 6anaHc TapoBOro KOTIa»
KM6 Tect «PerynupoBanue neperpesa napa»

KM7 TecTt «MaHEBpPEHHOCTH ITAPOBOTO KOTJIA»

KM 8  Tect «PaboTa KOHTypa €CTECTBEHHOM LIAPKYJISLIID
KM9

KM10 BrinonHeHue u 3aiyTa KypcoBOro MpoeKTa.
KM11 3ammra 1a00paTOPHBIX paboT

Bua npomeskyTouHO# aTTecCTALIMH — SK3aMEH.

TpynoeMKOCTh TUCIUILIUHEI = 6 3.€.

Home| Paspen mucimrummnasl | Magexc KM-1 |KM-2 |KM-3 |KM-4|KM-5 KM6 | KM7 | KM8 | KM9 | KMI10| KMI11 |3k3ameH
P KM:
pasne

Jia
VYerpoicTso u + +

1 | xapakTepHCTUKH IapOBOro +
KOTJIa
I"a30B03My11IHBII TPAKT KOTEIBHON + + +

2 YCTAHOBKHI + + +
TeroroBoii GartaHe MapoBOro Kowia + +

3 + | +
TeruioBble poLieccyl B +

4 | romounoit Kamepe KoTJia + + +

5 IIporiecch! 30M0MDIaK000Pa30BAHKT + +
OcHOBHBIE PO TIAPOBBIX + +

6 | xowioB +
TemnoBble poueccyl B + +

7 TONOYHOM Kamepe KOTJia U + +
paboTa KOHTYp eCTEeCTBEHHOU
LUPKYIISIIAN
OCHOBHEIE THAPABIIMICCKHC + +

g | XapaKTepHCTHKH KOHTYpa + +
MapoBOro KOTIIa

9 I'iparmiHecKas XapaKTeprCTHR + + +
Y0

10 Konryp ecrectBEHHON LIMPKY/ISLIAN + +




ViydiieHue KauecTsa u +
11 | MeTomp! perymupoBaHust
neperpesa mnapa
TeruioBsIe XapaKTepUCTUKH + +
12 | pamMarpioHHBIX M KOHBEKTHBHBIX
TIOBEPXHOCTEH HAIPEBA KOTIOB
13 Perymapoanyist nmapameTpoB + +
TieperpeBsa apa
14 MaHeBpeHHOCTb IapOBOro KO +
MunumanbsHbii 6amt 3a KM 8 | 20
MakcuManbHbIH Ot 3a 16 | 20

KM




IIpunoxenue b

BAJIJIBHO-PEMTUHT'OBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA no auciuIninae

KorenbHble ycTaHOBKH

(Ha3BaHME JMCLIUIUIHHBI)

S cemecTp

[IepeyeHb KOHTPOJBHBIX MEPOIPUATHHI TEKYILETO KOHTPOJISA YCIIEBAEMOCTH 110 KypCOBOMY IIPOEKTY:

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
TpynoeMKocTh KypcOBOTO NMPOEKTa = 2 3.€.
Homep | Pazpen kypcoBoro HNunexc KM: KM-1 | KM-2 | KM-3 | KM-4
pasznen | MpoeKTa/KypcoBOM Henens KM:
a paboThI
1 Mamepuanvuwiti  6ananc ~ MONOYHO2O
. + +
ycempoticmea
2 Onpeodenenue sHmanvnuu u memnepamypbl + + +
NPOOYKMO8 C20PaAHUS
3 Tennoeotl 6ananc komenvbHo20 azpezama + + +
4 Pacxoo monnuea u eazoobpasznvix + + +
NPOOYKMO8 C20PAHUS
5 Komnonoexa monounoii kamepol + + +
6 OKcepeemuuecKuil ananu3 KOmeabHO20 + + +
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
HaumeHnoBanune o6pa3oBaTtebHOIl nporpaMmMbl:TensiosnepreTudyeckne cucreMbl M HHGPOBbIE TEXHOJIOTHA
YpoBenb 00pa3oBaHusi: 6akajaBpuar

®Dopma 00yueHHsI: OYHAas

OueHovHbIe MaTePHAJIBI MO TUCHHUIIINHE

b1.B.08 KOTEJIBHBIE YCTAHOBKHU

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:
Tect «YCcTpoHCTBO U
TEpPMOIMHAMUYECKHE TPOLECCHl IPe0Opa30BaHMsI SHEPTUH B
N OIIK-3 XapaKTepUCTHKH MapOBOTO
MApOBBIX U BOAOTPEHHBIX KOTJIAX
KOTIIa»
TpoIIecCH MPeoOpa30BaHsl YSHEPTHH B ITAPOBBIX KOTIAX OIIK-3 3amuTa KypcoBoii paboThI
N OIIK-3 TecT «CxeMbl U YCTAaHOBKH
OCHOBHbIE 3aKOHBI TEUCHHUS CKMMACMOM JKUIKOCTH oL
MPUHLUIIBI PA00THI, TEXHUYECKUE XapaKTEPUCTUKU U OIIK-3
Tect «KOHCTpYKTUBHEBIE
KOHCTPYKTHUBHBIE OCOOCHHOCTH 3JIEMEHTOB U y3JIOB MMapPOBBIX
3JIEMEHTHI KOTJIa»
KOTJIOB
OCHOBHBIC METOJBl IIPOCKTUPOBAHUS M KOHCTPYHPOBAHHS OIIK-3 Tect «TermoBoii bananc
3JIEMEHTOB | y3JIOB KOTEJILHBIX YCTAaHOBOK IIapOBOTO KOTIIa»
Ymersb:
MIPOM3BOIUTH OCTPOCHHE Mpoliecca N3MEHEHUH TapaMeTpoB OITK-3 3amuTa KypcoBoi paboThI
JIBIMOBBIX T'a30B, BOJIbI M IIAPOBOJISIHOM CMECH
paccUUTHIBATh OKA3aTENIN TEMJIOBOI SKOHOMHUYHOCTH NMAapOBBIX OIK-3 3amuTa KypcoBoi paboThI
1 BOJIOTpeiHBIX KoTI0B TOC
OIIK-3 KonrponbHas padora «Pacuer
BBINOJIHATH pacueT MapoBOro KOTia, a TAKXKe €€ 3JIEMEHTOB I10
00beMa IPOTYKTOB CrOPaHHUS
THUIIOBBIM METOJIUKAM
TOILINBAY
OIIK-3 Tect
paccunTHIBATh MMAPaMETPhI TOTOKA B IOBEPXHOCTSAX HarpeBa .
«TemnmoBoii GanaHc TapoBOTo
MIapoBOTO KOTJIa
KOTJIa»

Coaep:xanue oneHOYHbIX cpeacTB. Illkana u kpuTepun oLeHNBaAHUA
1. Tecr «YCTpoOHCTBO M XapaKTePUCTHKHU MAPOBOI0 KOTJIa»

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

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

0) 130 atm

B) 190 atm

r) 245 atm

2. DJIeMeHTBbI KOTJIA OTHOCATCH K OCHOBHBIM
a) maporeperpeBareib

0) PKOHOMai3ep

B) BO3/1yXOIIOJOTPEBATENb

') IyThE€BON BEHTHJIATOP

3. IIpyHUMII C)KUTAHUA TOIVIMBA B 0apadaHHOM KOTJIE JOKPUTHYECKOI0 1aBJICHHUS
a) (hakenbHOE
0) B OTOKE




B) B CJIO€
r) TypOyJIeHTHOE

4. Ilpucocskl xo010aH0r0 Bo3ayxa BjausiioT Ha KII/{ kotia
a)TIOBBIIIAIOT

0)IIOHIKAIOT

B)HE BIIUSIOT

I')YBEJIMYUBAIOT MaKCUMAJIbHO

5. N36bITOK BO3yXa B TOMOYHOIi KaMepe MO3BOJIsIeT TOMIUBO CXKUTATh
a)B CTEXMOMETPHYECKOM COOTHOLICHUH

0)B U30BITKE

B)C HEJI0KOT'OM

I') C IEPEkKOroM

6. Ha BeJIMUMHY MOTEPH TEIIOTHI ¢ XHMHYECKHUM HET05KOTOM BJIUSIOT
a) TeMmeparypa ra3os

0) naByieHHE TA30B, TEMJIOEMKOCTb I'a30B

B) ITOTEPU OT HAPYKHOTO OXJIAXKIACHUS

I') KauecTBO cMeceoOpa30oBaHus, TUII TOIIMBA

[Tpumep mikansl ouenuBanuss KM

[To pe3ynbraTaM TECTUPOBAHHMSI BHICTABIISICTCS
— 50aioB, eciii IPaBWILHO BBITIOJIHEHO HEe MeHee 90% 3a1anuif;
— 3-4 Gamna, eciii IPaBWIBHO BBIITOJIHEHO HE MeHee 80% 3amaHmuii;
— 20aJuia, eciy MPaBUJIBHO BHINIOJIHEHO He MeHee 50% 3agaHuii.

2. Tect «Cxembl u ycTanoBku TIL»

Tect coctout u3 6 Bonpocos. Bpems BeimonaHeHus 15 MUHYT.
IIpumep BapuanTa Tecra:

1. ITapameTpbl AaBJIeHUSI OTHOCATCS K JOKPUTHYECKUM
a) 40 atm

0) 130 atm

B) 190 atm

r) 235 at™m

2. DJieMeHTHhI KOTJIa He OTHOCSIIIHECH K OCHOBHBIM
a) TOMIOYHOE YCTPONCTBO

0) moiorpeBaTeNb CETEBOM BOJIBI

B) Jiea’parop

T') TOTUIMBOIMOITOTOBUTENBHBIE YCTPOMCTBA

3. [IpuHumn c;kuranus Tomusa B kotrie ¢ HHKC
a) ¢akenbpHOe

0) B OTOKE

B) B CJIO€

r) TypOyJeHTHOE

4. Kak npucochl X0/10JHOT0 BO3yXa BJMSIOT HA PacX0/ TONJIMBA HA KOTeJI
a)TIOBBIIIAIOT



0)OHIKAIOT
B)HE BIIUSIOT
T')YBEIMYMBAIOT MAaKCUMAJIbHO

5. MH30bITOK BO3AyXa B TONOYHOW KaMepe NO3BOJISEeT TOIUIMBO CKUIaThb TOILUIMBO 0e3
o0pa3oBaHus

a)OKCHJIOB a30Ta

0)OKCHIOB cepbl

B)IPOAYKTOB HEMOJHOTO CrOpaHus

I') BCE OTBETHI BEPHBI

6. Ilo ypoBHI0 MapONPOU3BOAUTEIHHOCTH K KOTJIAM CpeIHell MOIHOCTH OTHOCST
a) 1o 10 /9

0) mo 20 T/94

B) ot 20 o 100 1/4

r) 6omee 100 T/9

IIpumep mkans! oneHuBanus KM

[To pe3ynbraTaM TECTUPOBAHHMSI BHICTABIISICTCS:
- 5 0OamnoB, eciiv MPaBUJILHO BBIMOJHEHO He MeHee 90% 3aaHuif;
- 3-4 Gana, eciii MPaBUILHO BHINOJHEHO He MeHee 80% 3amaHuii;
— 2 Gayuta, ecu MPaBUILHO BEINIOJTHEHO He MeHee 50% 3amanuii

3. Tect « KOHCTPYKTHBHBIE 3JIEMEHThI KOTJIA»

Tect coctout u3 6 Bonpocos. Bpems BeimonaHenust 15 MuHYyT.
IIpumep BapuanTa Tecra:

1. K cucreme ra3zoBo3yliHOIO TPAKTA OTHOCHT
a) ¢ecToH

0) L1yTbEBOIH BEHTUIIATOP

B) MBLICTIPUTOTOBUTEIBHYIO YCTAHOBKY

T') 30JI0YJIOBUTENb

2. ITo Ty C:KMTaeMOro TOIJIMBA IOPeJIKH JAeJIATCA Ha
a) BUXPEBBIE

0) IpSAMOTOYHO-YJIUTOYHBIE

B) YJINTOYHO-YJIUTOYHBIC

I') KOMOMHUPOBaHHbIE

3. o a3poauHAMHYeCKOMY CIIOc00y BBOa KOMIIOHCHTOB I'OPEJIKH IeJIATCS HA
a) MPSAIMOTOYHO-JIONATOYHbIE

0) IBLIEYTOJIbHBIE

B) MEXaHUYECKUE

T) IPIMOTOYHBIE

4. K ¢opcyHkam U1l pacnbLIMBAaHUS KHIKOI0 TOIJIMBA OTHOCATCS
a)razoBas

0)npsiMocTpyiHas

B)HU3KOTO JJaBJICHUS

I')BUXpeBast



5. KoappunueHT u30bITKA BO31YyXAa MPHU C:KUTAHUYM TBEPAOro TOIUIMBA HAXOAUTCH B Npeaeaax
a)1,10-1,25
6)1,05-1,25
B)1,15-1,20
r) 1,15-1,25

6. IloTepu 3xceprum oT cMemeHnsi MIOTOKOB HMEIOT MeCTO MPH
a) YCIIOBUAX OKPYKAIOIIEH cpeibl

0) HEOOPATUMOCTH TIPOIIeCcCca TOPEHUS

B) IIOJICOCE XOJIOTHOT'O BO3/1yXa

T') pU HEOOPATUMOM TEIIIO0OMEHe

ITpumep mkans! onenuBanus KM

ITo pe3ynbTaTam TeCTUPOBAHUS BHICTABIIACTCS:

- 5 0aoB, eciu MPaBUIILHO BEIIOTHEHO He MeHee 90% 3ananuii;
- 2-3 Gayuta, eciau IpaBUIIBLHO BBIOIHEHO He MeHee 80% 3amanuii;
- 2 Gaiia, eciiv MpaBWIBHO BHITIOJIHEHO HE MeHee 50% 3agaHui.

4.Tect «Ten1oBol 0aj1aHC MApPOBOr0 KOTJIa»
Tect cocrout u3 6 BonpocoB. Bpems BoinonHeHus 15 MunyT.
IIpumep BapuanTa Tecra:

1. K 0CHOBHBIM BH/IaM TENJIOBBIX OTEPb MPHU FOPEHHH MPHUPOTHOTO ra3a OTHOCHT
a) C YXOJIAIIMMHU Tra3aMu

0) ¢ IPUPOIHBIM T'a30M

B) OT OXJIQKJICHUS HAPYKHOH MTOBEPXHOCTH

T) ¢ pu3nyecko TEMI0TOM IIJIaKOB

2. Tono4Hble ycTpoOiicTBA AeISITCA HA
a) TETIOBbIE

0) TEXHOJIOTHYECKHE

B) KHUIIALIETO THUIIA

T') CUJIOBBIE

3. Ci10eBbIe TONKH JEJISITCHA HA
a) BUXPEBBIE

0) IbLIEYTOJIbHBIE

B) MEXaHU3UPOBAHHbIE

I') HU3KOTEeMIIepaTypHbIe

4. Ha ypoBeHb TeMIepaTyphbl B 30He AKTUBHOI0 FOPEHMs BJIMAIOT
a) BH/JI TOTLJIMBA

0) U30BITOK BO3TyXa

B) BHJI TOPEJIOYHBIX YCTPOICTB

') 00bEM TOITOYHON KaMephbl

5. TemnepaTypa B 30He AaKTHBHOI'O FOPEeHNs KOTJIa HAXOAUTCS B Mpeaeaax
a)1500-1800 K
6)1800-2200 K
B)1300-1700 K
r) 1800-2050 K



6. KII/l nbL1eyroJibHbIX 3HePreTH4eCKuX KOTJI0B COCTABJISAET
a) 90-92 %

0) 65-95 %

B) 92-95 %

r)85%

[Tpumep mikansl ouennBanuss KM

ITo pe3ynbTaTam TeCTUPOBAHUS BHICTABIIACTCS:

-5 OamioB, ecii MPaBWIBHO BBIMOHEHO HEe MeHee 90% 3ananwii;
- 3-4 Gayuta, eciau IPaBUIIBLHO BBIMOJIHEHO HE MeHee 80% 3amanuii;
- 2 Gaia, eciiv MPaBUWIbHO BBINOJIHEHO He MeHee 50% 3aganuil.

KonrposbHas padora «Pacyer o0bemMa NPOAYKTOB CrOPaHMS TOIJIMBA».

Bpewms BoinonHeHust 45 MUHYT.

Bemonuute pacuer oObeMa MPOAYKTOB CrOpPaHMs TOIUIMBA COIVIACHO 33JaHUI0. 3aJaHbl
TEIUIOTEXHUYECKUE XapaKTEepPUCTHKH TOIUIMBA, KOX(PQHUUMEHT M30bITKa BO3AyXa B TONOYHOU
KaMepe, TEMIIEPATyPa yXOAAIIUX ra30B, BIArOCOACPKAHUE TOILINBA.

[Tpumep mikansl ouenuBanuss KM
1o pe3ynbTaTraM BBITTOJTHEHHUS KOHTPOJIBHON paOOThI BHICTABIISETCS:

— 10 6annoB, eciau mporecc pacliupeHusl IOCTPOEH BEPHO U BEPHO OINpPEAEIICHBI ITapaMeTphl
BO BCEX TOYKAX.

— 8 0amoB, ecmu Mpolecc pacHIMpeHUs] MOCTPOSH BEPHO, HO IMapaMeTphl OINpeIeeHbl He
TOYHO.

KypcoBas padora
OOyuatomiemMycs BbIA€TCS MHIUBHIYaIbHOE 3a/1aHHE.

«Pac4yer mapoBoro KorJjia»

[TpoBecTu pacyeT nMapoBoOro KOTjia COrjacHo pasjenaaM KypcoBoi paboThI.

YucneHnHsle JaHHbIE JUIA pacueTa NMpHUBeneHbl — B Tabnuue 1 (BapuaHT Mo mpeanocienHei
nrudpe Homepa 3a4eTKH).

Taoauua 1. YncjaeHubie JaHHbIE

Ne Tema KypcoBoii paboTHI Mpuvesarie

/1t (BUA TOTLTHBA)
1 Pacuer maposoro komia E-120-100 MIPUPOJIHBIN Ta3
2 Pacuer maposoro komia E-320-140 MIPUPOJIHBIN Ta3
3 Pacuer naposoro xomia E-600-140 MaszyT
4 Pacuer mapoBoro komia E-420-140 MIPUPOAHBIH ra3
5 Pacuer maposoro komia E-500-140 MasyT
6 Pacuer naposoro komia E-230-100 MaszyT
7 Pacuer mapoBoro komia E-600-140 TIPUPOJTHBIN ra3
8 Pacuer naposoro xomia E-230-100 MIPUPOJHBIN ra3
9 Pacuer naposoro xomia E-480-140 MaszyT

10 Pacuer naposoro koria E-120-100 MaszyT




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

ConeprkaHue KypcoBOil pabOThI

Howmep o
Paznen kypcoBoro npoekta/KypcoBoil paboThI

pasaciia

1 MartepuanabHbIi OalaHC TOMOYHOTO YCTPOHCTBA

2 OmpeneneHue SHTAIBIAN U TEMIIEPATyphl IPOAYKTOB CrOPaHHS

3 TenmoBoii GanaHC KOTENBFHOTO arperara

4 Pacxon TonnuBa u ra3000pa3HbIX IPOAYKTOB CrOPaHUs

5 KommoHoBka TonouHoi kamepbl

3] OKcepreTUdecKuii aHaIu3 KOTEIbHOTO arperaTta

7 Pacnipenenenune Temiiepatyp U TEIUIOBOCTIPHATHH B 3JIEMEHTaX KOTJIA

8 TennoBoil pacu€T U KOMIIOHOBKA MOBEPXHOCTEN HarpeBa KoTjia

9 UYepTexu MPOLOIBHOTO U MONIEPEYHOT0 pa3pe3oB Kowia. OnucaHne KoTiaa

10 OdopmiieHIE TOSACHUTEIBHOI 3aUCKU

Ha 3amure kypcoBoiipaOoTsl o0ydaroniemMycs 3a/1atl0TCs TEOPETUUECKUE U IPAKTHUECKHE
BOMPOCHI IO MPEACTABICHHON PacueTHO-MOSICHUTEIHHOM 3amucke U rpadguueckoMy MaTepuany.

IIpumep mkans! oneHuBanus KM

3a BBIIOJIHECHUE KprOBOﬁpa6OTBI BBICTABJIACTCA:

5 («otnu4HO») 0OayioB, €ciaM Bce 3aJayd KypcOBOM paOOThI BBHIMOJIHEHBI BEPHO, HA BCE
BOIIPOCHI JJAHbI ITPABUJIBHBIC OTBCTHI, oe3 HEI0YCTOB,

4 («xopoiioy), eciu Ju00 B pacyeTe MPUCYTCTBYIOT OIIMOKH B 3aKIIOUYUTEIBHBIX
JNEHCTBHUAX, KOTOpbIE HE BIUSIOT Ha IMOCIEAYIONIME pacdyeThl; W00 HEBEPHO YKa3aHbI
pPa3MEpHOCTH BEIUYHH, MO0 Pa3MEpPHOCTH BEIMYMH HE yKa3aHBI;Ha BCE BOMPOCHI JTaHBI
OTBETHI, IPU 3TOM CYMMapHO JOMYIIEHO He OoJiee IBYX OIMHNOOK;

3 («yHOBIETBOPUTENHHO»), €CIM B pacueThl MPUCYTCTBYIOT OIIUOKH, HCKaXKAIOIINe
PE3YIBbTAT UKW UCIPABICHUS pr6I)IX omOOK BBIIIOJIHEHEI HE C HepBOfI IIOIIBITKH, €CJIN HE
MEHEee YeM Ha IOJIOBUHY BOIMPOCOB JaHBI MPaBUIbHBIE OTBETHI, JIMOO MPU OTBETE YACTO
JIOTTYCKAJIUCh OITHOKH.

3amuTa Ja00paTopHbIX padoT

1.
2.
3.

4.

Wzyuenue TerioBeix cxem TOL] ¢ monepeunbiMu cBsi3siMu (4 daca).

N3yuenune mporiecca MoAroTOBKH KOTJIA K pacTonke (4 yaca).

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

[Tyck xotna Ha TpeHaxkepe TOIl ¢ monepedyHbIMU CBSA3SIMH U3 TOPSYETO COCTOSHUS (4 yaca).

IIpuMepsl BOITPOCOB JIJIS 3AIUATHI:
1. Tlopsok BKIOUeHUs B pabOTy MojorpeBaresei BHICOKOTO JaBJIeHUS.




IS S A

[Topsimok BKIIOYEHHS B pabOTy MoorpeBaTesieldl HU3KOro JaBIeHHUs.
[TopsiioK BKITFOUEHHUS KOHJIEHCATOPOB.

OcHOBHBIE Y3JIbL KOHHGHC&HHOHHOﬁ YCTaHOBKH.

OcHOBHBIE Y3JIbI JI€a’pallOHHON YCTaHOBKH.

OreHka BIUSHUS TEIIOMEXaHUYECKHX TToKa3aTesiel Ha paboTy KoTJa.

[Tpumep mikansl ouennBanuss KM

ITo pe3ynbpraTaM 3aIuThI Ja0OPATOPHOI pabOTHI BBICTABIISETCS:

4 Gayta, eciii Ha BCE BOIIPOCHI JaHBI TPABUIILHEBIC OTBETHI, 0€3 HEIOYETOB;

2-3 Oaia, eciii Ha BCE BOIPOCHI JIaHBI OTBETHI, IPH 3TOM CYMMAapHO JIOMYIICHO HEe Oosee
JIBYX OIIMOOK;

1 Gayi, eciaM HE MEHEe YeM Ha IMOJOBHHY BOIPOCOB JAaHBI MPAaBHILHBIC OTBETHI, JIUOO MPH
OTBETE YacTO JIONYyCKAJIUCh OIMINOKH.

IIpome:xkyTouHasi aTTecTanus
DK3aMeH

QKSaMeHaHI/IOHHHﬁ OMJIET BKIIFOYAET ABa TCOPCTHYCCKUX BOIIPOCA U IMPAKTHICCKOC 3aIaHUC.

[Tpumepsl TeOpETHUECKUX BOIIPOCOB OMieTa:

© gk wnhE

TexHonoruyeckas cxeMa mapoBoro Kota.
TemuoBoii 6ayiaHc MapoOBOTO KOTIIA.
["a30BO3MYIIIHBII TPAKT, paboTa MO Pa3peXKeHNeM 1 HaITyBOM.

TeroBoi1 peK1M TOIOYHOM KaMEpBI.
OcHoBHbIE PO [TAPOBBIX KOTJIOB.
['mypaBiyecKast XapakTepHCTUKA TPYO B YCIIOBUSIX IPUHY/IMTEIBHOIO IBIKEHHS paboueii cperibl.

IIpuMepsl IPaKTUYECKUX 3aaHMI:

1. OnpenenuTh OTHOCUTEIBHBIE MOTEPHU TeIIa ¢ yxoasmumu razamu, eciau KIIJ
ra3oMa3yTHOTO KOTJa Npou3BOAUTENbHOCTRIO 320 T/u cocraBmser 93,55 %,
OTHOCHUTEJIbHBIE TOTEpPH Temja C XUMHYECKMM M MEXaHHYECKUM HEI0XKOTOoM
OTCYTCTBYIOT.

2. OmpenenuTs OTHOIICHWE TUIOTHOCTEH Mapa M BOJBI MPH IBMKEHHUH IBYX(Ha3HOTO
MIOTOKA, €CIM CTEeNeHb BIAXHOCTU mapa cocrasiuger 0,18, ruapasnnueckoe
COIIpOTHBIIEHUE /BYX(a3HOro moroka coctapiser 67 klla, runpaBnuyeckue MoTepu
6e3 yueTa CTpyKTyphl oToka paBHbl 13,4 klla.

3. OmpenenuTh OTHOCHUTENBHBIE  TIOTEPU TeIIa OT HAPYKHOTO OXJKACHUS U
OTHOCHUTEINIbHBIE MOTEpU TeIla C XUMHYECKUM HEA0KOIOM YIJs IpU YAEIbHOM
Bbixoge CO=1550 mr/kr u TemmoTBopHOU criocooHocTH TorumBa 20,01 MJxk/kr s
KOTJIa MTapoINpoOU3BOAUTENLHOCTEIO 600 T/4.

Bpewms noaroroBku orsera — 60 MUHYT.

[Tpumep mikainsl oneHuBanuss KM

[To pe3ynpraTam OTBETa Ha K3aMEHE BBICTABIISETCS:

36-40 OGaymIoB, eCIMIPABWIBHO BBIOJHEHO NPAKTHYECKOE 3a/JaHWe, W TPH OTBETE Ha
BOIIPOCHI 3K3aMEHAIMOHHOTO OuWjeTa M Ha JOMOJHUTEIbHBIE BOIMPOCH OO0ydaroluics



MOKa3aJl, YTO BIJIAJICET MATEPHAJIOM HM3yYCHHOH IMCIUIUIMHBI, CBOOOIHO MPUMEHSET 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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