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6 cemecTp — 16 yacoB
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IIpakTnyeckne 3aHATHSA

6 cemecTp — 16 yacoB
Bcero — 16 yacon

JladopaTopHbie padoThI

6 cemecTp — 16 yacoB
Bcero — 16 yacon

KoHcyJbTanuu no KypcoBoMy npoeKTy

6 cemecTp — 16 yacoB
Bcero — 16 yacon

CamocrosiTe1bHast padoTa

6 cemectp — 111,7 yacoB
Bcero — 111,7 yacos

BKJIKOYas:

KypcoBas paboTa

6 cemecTp — 16 yacoB
Bcero — 16 yacon

IIpoMe:kyTouyHasi aTTecTANUS:
9K3aMEH
3alIUTa KypPCOBOI'0 MPOEKTa

6 cemecTp — 2,8 yaca
6 cemecTp — 4 yaca

KonTtpoasb:
JK3aMeH

6 cemecTp — 33,5 yaca
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1. HEJIN U 3AJAYHU OCBOEHUSA JUCHHUIIJIMHBI

Leabt0 ocBOEHHS AMCUHUIINHBI SBISICTCS M3yYCHHUE MPUHIUIIOB MPOCKTUPOBAHUS U pacuera
KOTCJIbHBIX YCTAHOBOK W MapOrcHCPAaTOpPOB, MNPOLECCOB, MPOUCXOIANIUX B HHUX, U HU3YUCHUC
NPUHIUIIOB Pa0OTHl ¥ AKCILTyaTallil KOTEIBHBIX YCTAHOBOK M TApOTe€HEPaTOPOB.

3agauu AUCHMILINHBI:

- MPUOOpPETEHNE MPAKTUICCKUX 3HAHHH 10 KOHCTPYKIIMH U MTPOSKTHPOBAHUIO MAPOBBIX KOTJIOB B
cocTaBe 00BEKTOB IIIEKTPOIHEPTECTUKH;

- OCBOGHHME TEXHUYECKHE PEUICHHUS TIPY BBITOJIHEHHH PEKOHCTPYKIIUU KOTJIA,

-U3YUYCHHUC TCIIJIOBBIX PACUCTOB HOBCpXHOCTGI’I KOTJIa U THAPABINYCCKUX PCIKUMOB JIBUKCHHA
pabouero Tena B HUX.

dopmupyembie y 00yJaronerocs KOMneTeHINMU 1 3allJIaHIPOBAaHHBIC Pe3yJIbTaThl

00y4eHMsI TUCIUIIMHE, COOTHECCHHBIC C HHANKATOPAMH JOCTHKEHUSI KOMIEeTEeHIHIi:

Kon n Kon n 3anJaHUuPOBAHHbIE PE3YJIbTATHI 00yYeHHsI
HAMMEHOBAHHE HAMMEHOBAHHE
KOMIIETCHIINHA I/IHIII/IKaTOPa
JOCTHIKEHMS
KOMIICTeHLIUH
OIIK-3.1 3HATh:
TlemoncTpHpYET —  TEPMOJIUHAMHUYECKHE MIPOIIECCHI npeoOpa3oBaHus
OHUMAHMIE SHEPTUU B MAPOBBIX ¥ BOJOTPEHHBIX KOTIAX;
OCHOBHBIX — TpoIecchHl Mpeodpa3oBaHus SHEPTUH B TAPOBHIX KOTIAX;
OI1K-3 SAKOHOB I —  OCHOBHBIE 3aKOHBI TEUEHUS CKUMAEMOU KUIKOCTH.
METh:
Crniocoben croco6oB y .
IEMOHCTPHpPOBA | TIeperoca -TIPOU3BOJIUTH MMOCTPOCHUE MPOIECCa H3MECHEHHM
Tb NPUMCHCHHC | TEIUTOTEL H MACCHI napamMeTpPOB JILIMOBBIX Ta30B, BOJABI U TAPOBOJISTHON CMECH;
OCHOBHBIX - paccyuThIBaTh IIOKAa3aTeIN TEIUIOBOH SKOHOMUYHOCTH
CHOCOGOB MapOBbIX U BOJOTPEUHBIX KOTIIOB TOC.
MOJTyYeHUS,
npeoOpa3oBaHu :
OIIK-3.2 3HaTh:
s, TPAaHCTIOPTa 1
Tpumenser — TPUHOUTB PabOThl, TEXHUYECKHE XapPAKTEPUCTHKU U
HCITOJIL30BAHUS
SHAHWS OCHOB KOHCTPYKTHUBHBIE OCOOCHHOCTH JJIEMEHTOB M Y3JIOB
TEIUIOTHI B
[IAPOBBIX KOTJIOB,
Termiorexunyec | TCPMOIMHAMUKH P i
[T PACUETOR — OCHOBHBIE METOJIbI MPOCKTUPOBAHUS U KOHCTPYHPOBAHUS
KUX YCTaHOBKax
Y TepMOEHAMITCC 3JIEMEHTOB | Y3JIOB KOTEJIbHBIX YCTaHOBOK.
A CUCTEMAaX
MeTh:
KHX TIPOIIECCOB, y
[HKJIOB H 1X - BBITIOJIHATH PACcUET MapoBOTr0 KOTJIA, a TAKXKE ee
OKA3ATEICH 9JIEMEHTOB 110 THUIIOBBIM METOINKAM;
- paccuuTHIBATh MapaMeTPhI MOTOKA B IIOBEPXHOCTSIX
HarpeBa MapoBOTo KOTA.
2. MECTO JAACHUITINHBbI B CTPYKTYPE OBPA30OBATEJIBHOU
INPOI'PAMMBLI BO

I[I/ICL[I/IHJ'II/IHa 6a31/1pyeT05{ Ha CICAYIOIIUX OUCHHUIIMHAX!: «Texunaeckas TCPMOAUHAMUKA,
«TermomaccooOMen», «be30MmacHOCTb JKU3HEAECATETIFHOCT» B 00beMe ITporpaMMbl OakaiaBpHuaTa.

Pe3yJ'IBTaTBI 06pa3013aHH;1, MOJIYYCHHBIC TIIpU OCBOCHUU JOUCHUILJINHEIL, HGO6XOI[I/IMI>I npu
n3ydeHuu cieayromux auctumiid: Typounsl TOC u ADC, TermnoBbie 2JIEKTPHUECKUE CTAaHITUH.




3. CTPYKTYPA U COAEP KAHUE JUCHHUITJINHBbI
3.1. CTpykTypa IUCHHUILIAHBI
OO11ast TPyJ0EMKOCTh JUCIUIUIHBI COCTABISET 6 3aUeTHBIX eUHUIL, 216 Jacos.

Pasen IUCIUILIMHBL o o Pacnpenenenue prz[oeMKOCTUI/I pasnena (B 4acax) o BUAaM ConeprxaHre caMOCTOSITEIbHOM
Popma MpoMEKYTOUHOH g i §[ § yucOnoli pador (c yxa3aHueM N?ifﬁ::ﬂ}(a momn. 5.1 u
ATTECTALH 2 § é = KoHnrakTHas CP Konrt- y CTp; R .5.
(no cemecmpam) 5 O | Jex | Ip | Jla6 | KIIP | MKKII | TTA poIb
YCTpoicTBO U XapaKTepUCTUKU — — H3yueHue TeopeTHUeCcKOro U

apoBOro KOTJia 3 MPaKTHYECKOro Marepuana:
[1], cTp. 12-54.

[2], cTp. 11-30.

9
[V}
—_
—_
AN
AN

I"a30BO3MyI1IHBIHA TPAKT KOTENBHOM — — H3yueHne TeopeTudecKkoro u
YCTAHOBKH IIPAKTUYECKOT0 MaTepuana:
13 5 1 1 4 4 3 - [1], ctp. 38-54, 158-160.

[2], cTp. 54-57.
[3], c1p. 189-197.

TeruioBoii GasnaHc apoBOro Kowia — — — — W3yueHne TeopeTu4eckoro u
IPaKTUYECKOI0 MaTepHuaa:

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

[3], ctp. 197-214.

TermnnoBbie MpOIECCHl B TOMIOYHOMH — — — — — H3yueHue TeopeTHUeCcKOro U
KaMepe KoTia 5 5 1 1 3 rEg?KZ?;eggi)gg n;z;iei[;gzna:
[3], ctp. 197-214.

TTporiecchl 3010IIIAKO00PA30BAHKS — — — - - H3y4eHne TeOPETHIECKOrO 1

HpaKTI/I'{eCKOFO MaTepI/IaJ'Ia:
S Sl 3 [2], c1p. 60-65, 374-394.
[3], ctp. 197-214.

OcHOBHBIC PO(ITH ITAPOBBIX KOTIIOB 4 — — — N3yyenue TeopeTHuecKoro u
MPAKTUIECKOTO MaTepuaa;

13 5 1 1 4 3 [1], cTp. 239-320, 381-408, 420-460.

[3], cp. 197-214.

TemnnoBbIie MpOIECCHl B TOMIOYHOMH 4 — — — H3yueHue TeopeTHUeCcKOro U
KaMepe KOTia U paboTa KOHTYD 14 5 1 1 4 4 MIPaKTUIECKOTO MaTepuaa;
€CTECTBEHHOU ITUPKYJIISAITUN [2], cTp. 60-65, 374-394.

[3], ctp. 197-214.




Pa3nen muciMInUINHbI.
dopma IPOMEKYTOUHOU
aTTecTaluu
(no cemecmpam)

Bcero

JacoB Ha

paszaen

CemecTtp

Pacnipenenenue TpynoeMKoOCTH paszena (B yacax) 1Mo BUaam
yueOHOM paboThI

KonTakTHas

Jlex

JIab

KIIP

MKKII

ITA

CP

Kowur-
pOJIb

ConeprxxaHre caMOCTOSITEIbHOM

paboThI
(c ykazanueMm Ne ucTOYHUKA 1O 1. 5.1 U
CTpaHUII B HEM)

OCHOBHBIE THAPABIHICCKHE
XapaKTepUCTHKH KOHTYpa ITapOBOTO
KOTJIa

(o)}

H3yueHne TeopeTHUeCcKoro u
MIPaKTUIECKOTO MaTepuaa;
[2], cTp. 60-65, 374-394.
[3], ctp. 197-214.

IinpaBmiteckast XapakTepruCTHKa TpYO

W3yueHne TeopeTu4ecKkoro u
IIPAKTUYECKOT0 MaTepuana:

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

10

Konryp ectectBEHHOM LIMPKYTISILIAA

I/I3yquHe TCOPETUYCCKOT'O U
MPAaKTUYCCKOro MaTepuala:

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

[3], ctp. 197-214.

11

VYiydiieHue Ka4yecTBa u METO/IbI
peryinupoBaHus reperpesa napa

H3yueHue TeopeTHUeCcKOro U
MIPaKTUIECKOTO MaTepuaa;

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

12

TerwioBkle XAPAKTCPUCTUKU paTallMOHHbIX 1
KOHBCKIVBHBIX HOBerHOCI'eﬁ HarpeBa KOTJIOB

H3yueHne TeopeTudecKkoro u
IIPAKTUYECKOT0 MaTepuana:

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

13

P CTYJIMPOBAHMA TapaMETPOB IEPEIPEBA Iapa

I/I3yquHe TCOPETUYCCKOT'O U
MPAaKTUYCCKOro MaTepuala:

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

14

ManeBpeHHOCTH TAPOBOTO KOTIa

H3yueHne TeopeTHUecKoro u
MIPaKTUIECKOTO MaTepuaa;

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

15

KypcoBoit npoext

72

0,3

67,7

CortacHO rpaduKy BBITIOJTHEHUS

16

DK3aMeH

36

2,5

33,5

OK3aMeH NPOBOJUTCS B MHUCbMEHHOI
¢dopme 110 OHIIeTaM COTJIaCHO NpOrpamMme
9K3aMeHa

Hmozo 3a cemecmp

216

16

16

16

16

2,8

111,7

33,5




[pumeuanue:Jlek — nexuu; [Ip — npakruueckue 3anarus; JIab — maboparopusie padoTsl; KITP — ayauropHbie KOHCYJIBTAIMH 110 KYPCOBBIM
npoektam/padoram; MKKII — unnuBuayanbHbie KOHCYIbTAIIMU 1T0 KYPCOBBIM ITpoekTaM/padoram; [1A — npomexxyrounas arrectarus; CP —
caMmocTosiTeNIbHas paboTa CTy/IeHTa.



3.2. KpaTkoe conep:kaHue pa3aejoB
1. Yemporticmeo u xapakmepucmuxu napogo2o Komia

Turst sHeprodokoB TOC, mapaMeTpbl napa. TexHomorrIecKas cxema mapoBoro Komia. I lapoBoii kotern 1 ero
OCHOBHBIE 27IEMEHTBL. | IpUHIMITBI CKUTaHus TOTUIMB B TOIKAX KOWIOB. CXeMbl BOZOIIAPOBOIO TPAKTA PA3IMUHBIX
BUJIOB KOTJIOB. KOHCTpYKTHBHOE BBITIOJTHEHHE TTOBEPXHOCTEN HAarpeBa.

2. [ a306030VLUHbILL MPAKIM KOMETLHOU ) CIMAHOBKU

["a30BO3MyIIHBIA TpakT, padora mox paspekeHreM W HammyBoM. COCTaB KOTEIBHOM YCTAaHOBKA U €€
000py/IOBaHHE HA Pa3HbIX BUIAX TOIUMB. BB TOpeNOYHBIX YCTPOHCTB. M30BITOK BO3LyXa, €r0 ONpe/esieHHe.
Pacyer 00beMOB BO3/Tyxa U Ta30B MPH CKUTAHUH TOTUIHB.

3. Tennoeoti banarc naposoeo Komia

Ternosoit Gaanc mapoBoro komwia. Cocrapisronpe TerwioBoro Oamanca. KITJ] korma v BUABI TEIUIOBBIX
TIOTEPb, PSMOIA 1 00paTHBI MeTozb! onperesnenns KITJ] kota. XapakTeprcTUKy TETIOBBIX OTeph (OCHOBHbIE
3aBUCHMOCTH, TpaM4yecKoe BBIPOKEHHE). OJKCepreTudeckuid OanmaHc TapoBoro komwia. (CoCTaBIsOIIie
HKCEPreTHYECKOro OaraHca | MX aHATIN3.

4. Tennosvie npoyeccovl 6 MONOYHOU Kamepe Komia

TeroBoii pexuM TOro4HOM KaMepsl. [oHoe TerioBbliesieHre B TONKE. PacyerHble TeMreparypbl B TOIKE U
PAIMALMOHHOE TEIUIOBOCIIPUSITHE SKPaHOB. OpraHuzaiysi TBEPAOrO U KUAKOIO IUIAKOYAATICHNS], UCKITFOUEHNE
TpoLIecca UTAKOBAHMUS CTEH TOIKH. [ 'a30Ma3yTHBIE TOIKH.

5. Ilpoyeccwi 30m0u11ak000pazo6amus

IIporiecch! Ha BHEIIHEN CTOPOHE KOHBEKTHMBHBIX MOBEPXHOCTEN HArpeBa. 3aHOC JIETy4el 307101 (OCHOBHBIE
3aBUCHMOCTH), 00pa30BaHKE JIMITKUX OTJIOKEHNH. AOpasuBHBIA M3HOC METALIA, JOMYCTUMBIC CKOPOCTH Ta30B.
HuskoremneparypHast KOppo3usi, MEPBI 3ALLUTHI OT KOPPO3HHUL.

6. OcrosHble npoghuiu naposbIx KMo
OcHoBHbIe MPOGUITH NAPOBBIX KOTIOB. CXEMHOE BBINOJIHEHNE, TIPEUMYIIIECTBA U HEIOCTATKH, CBSI3b C BUIOM
torumga rpodureit I1, T, N- 06pazubix, U-00pa3HbIx 1 GartieHHbIX.. Temmogus3neckue XapakTepucTUKU padodeit
cpenpl B koTax VI3MeHeHre AaBjIeHus, TEMITEPATYpPbI, INIOTHOCTH B TpakTe Kotia rpH EL, B kotiie npsMoTouHOM
JK]JL, To e - CKJ] (30Ha GONBIIMX TEIOEMKOCTEH). Y CIIoBHsI BHYTPEHHETO TEIIOOOMEHa CTEHKa - pabodast
cpena (Boz1a, Tiap, TTapoBOJIsIHAS CMECh), 3HaUEHHST KOA(D(PHUITMEHTOB TETIOOTIA4H U TIEPETIazioB TEMITEpaTyp.

7. Tennoswie npoyeccovl 8 MONOYHOU Kamepe Komaa u paboma KOHmyp ecmecmeeHHol
YUPKYIAYUU

TemmeparypHblii pexuM TiapooOpasyrorux Tpyo. [ lamarormwii, BOCOpUHSITEINA 1 OOPATHBIA TETUIOBBIE TIOTOKH.
Ilepenazb! Temrieparyp B CTEHKE U B CJI0€ BHYTPEHHHUX OTIOKEHHI. [3MeHeHne Temiieparypbl CTEHKH 110 JUIMHE
YCJIOBHOM TPYOBI OT HarpeBa BOJIBI B TPYOE 10 TieperpeBa rapa, PeKUMbI TeIII000MEHa.

8. OcHogHvle cudpasnuyeckue XapakmepucmuKu KOHMypa naposo2o Kom.iad

VYpaBHEHUST JBIDKCHUS W TEIUIOTWIpaRIMUeckas pasBepka. OOIee BbIpOKEHHWE YPABHEHWA JIBIDKCHIIS.
PazBepenHblie TpyObI B CEKIMM 1 KOX(ULIMEHTBI, XapaKTepH3YIOIE pa3BepKy. HUBeMpHSBI HArop 1 ero BIMsIHUS
Ha TWJIPaBITYECKYHO PA3BEPKY.

9. I'udpagiuuecKasn Xapakmepuchmurxa mpyo

['mpaBmdecKast XapakTepucTHKa TPYO B YCITOBUSIX TIPHHY/IMTEILHOTO JBKEHHS pabodeli cpenpl. Beipakenrie
TUIPARITIYECKOTO COMPOTURIICHHS TPH ABVKEHUH OTHO(DA3HOM CPEIbl 1 TSl TApOBOISTHON cMecH. | npaBiyeckie
XapaKTEPUCTHUKU TPYO MPH IMOTHEMHO — OITyCKHOM JBIDKEHHUH.

10. Konmyp ecmecmeerHoui yupkyisyuu

Paborta kKoHTypa ecTeCTBeHHON IMPKYIISIK. JIBIDKYIIFE CHITbI B KOHTYPE, TIONIC3HBIA HArlop U €r0 3aBUCHMOCTh
OT cKopocTy IMpKyIsiiu. Pacuer koHTypa ELL V3MeHeHre napieHus 1o BBICOTE OITyCKHBIX TpyO. BrvsiHre BBoAA
TIAPOBOJITHOM CMECH BBIIIIE YPOBHSI BOIBI B Oapabane. | wipaBmiueckue XapakTepUCTUKHA TPYO TP Pa3HBIX

TEIUIOBbIX MOTOKaX. Kputepuy  HapyIeHus LIMPKYIISILAHN.

11. Ynyuwenue kauecmea u memoowvl pe2yiuposanus nepespesa napa



Viyumenne kadectBa mapa B OapabanHbIx Komiax. [Ty mepexoma mpumecelt w3 Bompl B mmap. Pomb
CTyreHdaroro ucnapenust. OpraHuzaryisi cerapariiu rapa B 0apadanax. Pabora KoTuia py MOHIDKEHHbIX Harpy3Kax.
PesxuMbl paboThI KOTJIOB, CIIOCOOBI 00ECTICUEHHS! TIOHVKEHHBIX HArPY30K, SKOHOMIYHOCTb KOTJIA IPY CHIDKEHUN
TAPONPON3BOIUTEIIBHOCTH.

12. Tennoswle XapakmepucmukiL PAOUAYUOHHBIX U KOHBEKIUBHBIX NOBEPXHOCIEL HASPEBA KOMIOB
TemnoBble  XapakTEpUCTHKK PAIMALMOHHBIX M KOHBEKTMBHBIX IOBEPXHOCTE Harpesa. [3MeHenue
TEMITEPATYPhI Ia30B B TPAKTE KOTJIA IPU CHYKEHUHU HAIPY3KH, BIMSIHAE PELIMPKYJISIM.

13. Peaynuposanusi napamempos nepecpesa napa
Perymipoanue rieperpeBa napa. MeTozip! peryimpoBaHust. Y paBHEHHE TEIUIOBOTO OalaHCca BIPBICKUBAIOIIIETO
TIAPOOXJIAIATENS, KOJMYEeCTBO M MecTa BHpbICKa. BrpbIck coOcTBeHHOro KoozeHcata (cxema). OCHOBHBIC

TIPUHLIVITBI PETYMPOBAHKS POMEKYTOUHOTO TIeperpeBa.

14. Manespernocms naposozo komia
MaHeBpeHHOCTh MapoBoro Kowia. [loHsTre «MaHeBpeHHOCTY, aKKyMyJIMPYIOLIas CIIOCOOHOCTh KOTIIa U e
poutb. [loHstTHe «MakCMaTbHO I0IMYCTUMOM CKOPOCTH M3MEHEHHST HATPY3KID).

3.3. Tembl NpaKTHYECKUX 3AHATHI
6 cemecTp

1. U3yuenue obmieit koHcTpyKinu kotiaa TIII (2 gaca).

2. MatepuanpHbIii OanaHc koTia (2 Jaca).

3. TemoBoi, sKcepreTUdecKkuii 6ananc kotia u onpeneneHue KIIJ[ (4 gaca).
4. UccnenoBanue TOMOYHBIX MPOLIECCOB (6 4acoB).

5. Pacuer BogstHOTO 2KOHOMAaM3€epa, Bo3ayxomnoaorpesarens (2 Jaca).

3.4. Tembl 1a00paTOPHBIX PadoT

1. Hzyuenue TemnoBsix cxem TOI] ¢ monmepeunsiMu cBs3siMU (4 yaca).

2. H3ydeHue nporecca MOATOTOBKY KOTJIA K pacTonke (4 Jaca).

3. Ilyck kotnma Ha TpeHaxkepe TOIl ¢ momepedHbIMU CBS3SIMH W3 XOJOIHOTO COCTOSIHUS (4
qaca).

4. Ilyck kotna Ha TpeHaxkepe TOLI ¢ monepedyHbIMU CBSI3IMH U3 TOPSYETO COCTOSIHUS (4 "aca).

3.5.PTP
PI'P yueOHBIM MJ1aHOM HE TPEAYCMOTPEHBI.

3.6. TeMBbI KYpCOBBIX IPOEKTOB WJIH KYPCOBBIX padoT
Pacuet mapoBoro kotia (1o BapuaHTam).

I'pacdyuk BLINOJTHEHHUS KYPCOBOI'0 NPOEKTA

Henena 1 2 3 4 3aueTHas
Paznen xkypcoBoro 3amura
MPOCKTA 1,2,3,4 5,6,7 8,9 10 KypCOBOTO

MPOCKTA
O6beMm pazzaena, % 25 25 35 15 —
BrInoiaHeHHBIN
00nem 25 50 85 100 -
HapacTaIOIIIM
nrorom, %




Homep

Paznen kypcoBoro npoekra

paznena
1 MarepuanbHbIi 0ajJaHC TOTIOYHOTO YCTPOMCTBA
2 Omnpenenenre YHTAIBIUU U TEMIIEPATypbl IPOAYKTOB CTOPAHUS
3 TenoBoii GalaHC KOTEJILHOTO arperaTta
4 Pacxox TormBa u 1a3000pa3HbIX IPOIYKTOB CTOPAHUS
5 KommnoHoBKa TOMOYHOM KaMepbl
6 DKCepreTHYECKuil aHaJIN3 KOTEJIbHOIO arperara
7 PacrnipenieneHne teMneparyp 1 TEMIOBOCIIPUSTUI B 2JIEMEHTAX KOTJIA
8 TermnoBoi pacy€T 1 KOMITIOHOBKA MOBEPXHOCTEN HArpeBa KoTJjia
9 UYepTeku IPOI0JIBHOTO M IONEPEYHOI0 pa3pe30B Kotaa. OnucaHue KoTiia
10 OdopMieHne MOsSICHUTENBHOMN 3aITUCKU




3.7. CooTBeTcTBHE pPa3aes0B IMCHUIIMHBI 1 GOPMUPYEMBbIX B HUX KOMIIETEeH U

Homep 1 HauMEHOBaHHUE Pe3yJIbTaTOB 00pa30BaHUs Wupexc Howmep pasnena quCHHMILIHEDL (B COOTBETCTRUM C 11.3.1)
5 cenec DopMBI KOHTPOJISI
0 TUCLHIUIIHE KOMIETEHII Tp
(B COOTBETCTBMHU C pa3ziesioM 3) uu 3145161 718191101 11 211371 14
3HaTh:
TCPMOAUHAMHUYCCKUC IMPOLCCChI .
Tect «YCTPOHCTBO 1 XapaKTEPUCTHKU
npeoOpa3oBaHMsl SHEPTHH B TMAPOBBIX M
o M1apOBOTO KOTIIa»

BOAOTPEUHBIX KOTJIaX
mpolecchl NpeoOpa3oBaHUsl HSHEPIUU B

p P p p X X Tect «Cxemsl u yctaHOBKH TOL»
MapOBEIX KOTJIaX
OCHOBHBIE 3aKOHBI TEUECHUS COKUMAEMOM x Tect «KOHCTPYKTUBHBIE 3JIEMEHTHI
KUIKOCTU KoTJ1a»
YMmersn:
MIPOU3BOJIUTH TIOCTPOCHHUE TpoIiecca Tect «TerioBbie XapaKTEePHCTHKH
M3MEHEHMI TapaMeTPOB JBIMOBEIX Ta30B, PAIHALIVIOHHBIX H KOHBCKTHBHBIX

. Xl X TIOBEPXHOCTEH HATPEBaY
BOJBI ¥ IAPOBOJASIHOU CMECHU Konrponbnas padora «Pacuer o6bema
IIPOJLYKTOB CrOPaHMsl TOIIJIHBA
. Tect «TemmoBoii banaHCc MapoBOro
paccuuThIBaTh MMOKA3aTEIIN TCIIOBOU KOTJIa
SKOHOMUYHOCTH MAapOBBIX U BOJOTPEUHBIX X Tect «Pabora KOHTypa eCTECTBEHHOM
kotiioB TOC LIPKYJIILIAID
3HaTh:
HPUHIHAIIBT paGOTH’ TCXHUICCKHIC Tect «MaHEeBpEHHOCTH TAPOBOTO
XapaKTEPUCTUKHU u KOHCTPYKTHBHBIE < < < KOTJIay
OCOOCHHOCTH DJIEMEHTOB U Y3JIOB MAapPOBBIX Tecr «PerymipoBanue neperpesa
KOTJIOB napa»
OCHOBHBIC MCTOABI TIPOCKTHPOBAHUA U
KOHCT OBaHUSA DJIEMEHTOB WU 3JI0B
pynp Y X X X 3amuTa KypcoBOTO MPOEKTa
KOTCJIBHBIX YCTaHOBOK
YMeTh:
BBIIIOJHATH pacyeT MapoBOIro KOTJa, a
X X 3ammura KypcoBOTO MPOEKTa

TaKXE €€ DJIEMEHTOB I10 TUIIOBBIM




METOIUKAM

pacCUUThIBATh MaPaAMCTPLI IIOTOKA B
MOBEPXHOCTSX HarpeBa MmapoBoro KoTJia

3aIIH/ITa KypCOBOI'O IPOCKTa

Bceeo uacoe na pazoen oucyuniunsi
(6 coomeemcmeuu ¢ n.3.1)

13

13




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE CPEJICTBA JJIsA
KOHTPOJIA OCBOEHUSA PE3YJIBTATOB OBPA3ZOBAHUA 110 AUCIUIIJIMHE
(TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOYHASI ATTECTAIIUS
IO UTOI'AM OCBOEHMUSA JUCHHUIIVIMHBI)

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

6 cemecTp
— TECTUPOBAHUE:
TecT «YCTpOMCTBO U XapaKTEPUCTUKU IIAPOBOIO KOTJIa»
Tect «Cxembl 1 ycTaHOBKH TOL»
Tect «KOHCTPYKTUBHBIE 37IEMEHTHI KOTIIa»
Tect «TemnoBble XapaKTEPUCTUKK PATUAIIMOHHBIX M KOHBEKTUBHBIX TIOBEPXHOCTEN HATPEBA»
Tect «TemnnoBoit 6ananc TapoBOro KOTIa»
Tect «PerynupoBaHue neperpena napa»
Tect «MaHEBPEHHOCTD IIAPOBOTO KOTJIa»
8. Tect «PaboTta KOHTYpa €CTeCTBEHHOM ITUPKYJISIAN
— KOHTPOJIbHAsL pabOTHI:
1. KonrponbHas padota «Pacdetr o06bemMa MpOAyKTOB CTOPAHHS TOTLTABAY
— 3amuTa Ja00paTOPHBIX PadoT.

Nou,swnNE

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEI SBIISETCS IPUIOKEHUEM A.
banisHO-pedTHHTOBasI CTPYKTYpa KYpCOBOM pabOTHI SIBIIECTCS NMpUiIoKeHneM b.

4.2. [Ipome:kyTOUHAS aTTeCTANMS MO JMCHUIINHE (YACTH AU CHUIINHBI):

6 cemecTp
IIpome:kyTOoUHAsI aTTECTALMU TIPOBOAUTCS B pOpME, YKa3aHHOW B yIeOHOM IUIaHE: IK3aMeEH,
3alUTa KypCOBOT'O MPOEKTA.

OreHka onpezensercss B COOTBETCTBUH ¢ [lonokeHneM o 0amibHO-PEHTHHTOBOM CUCTEME TS
cryaentoB H1Y «M3OW» Ha 0OCHOBaHMM CEMECTPOBOM U 3K3aMEHAIIMOHHON COCTaBIISIONIUX.

B npuiiokeHue K IUIUIOMY BBIHOCUTCS OIIEHKA 3a 6 ceMecTp.
OreHka 3a KypcoBOHM IPOEKT ONpeaessieTcs: B COOTBETCTBHH ¢ [lonoxkeHnnem o 0amnpHO-
pelTHHTOBOM cucteme 1s cryaeHroB HUY «MOW».

B npunoxkenue kK AUTIIOMY BBIHOCUTCSI OLIEHKA 32 6 CEMECTpP U 32 KypCOBOM IPOEKT.

I[pumeuyanue: ONieHOYHBIE MATEPUAITBI IO AUCIUILTAHE MPUBECHBI B (DOH/IC OIICHOYHBIX
marepuasioB OIIOII.
JIJist KOHTPOJISL Pe3yIbTaTOB 00PA30BAHMSI IIPOBOISATCS:
Texkyuuii KOHTPOJIb — TECTUPOBAHUE:
1. Cxemsl 1 ycranoBku TOLI.
TpakTbl KOTEIHHON YCTAaHOBKH.
KoHcTpyKTHBHBIE 37IEMEHTHI KOTJIA.
TennoBoii 6anaHc mMapoBOro KOTJa.
Pabora KOHTYpa eCTeCTBEHHOM IUPKYJISLILL.
TeroBble XapakTePUCTUKK PATHALIMOHHBIX ¥ KOHBEKTUBHBIX TIOBEPXHOCTEH HArpeBa.
PerynupoBanue napaMmeTpoB neperpesa napa.
. MaHeBpeHHOCTh TapOBOIo KOTJIA.
[IpoMeKyTOUHBI KOHTPOJIb — 3alUTa Ta00PATOPHBIX PadoT:

% N oL kW



1. M3yuenue temnoBsix cxeM TOL] c monepeyHbIMU CBA3SIMHU.
2. H3zydeHume nponecca MOATOTOBKH KOTJIA K PACTOIIKE.
3. Ilyck kotna Ha TpeHaxepe TOL] ¢ monepeuHbIMH CBSI3IMHU U3 XOJIOIHOTO COCTOSIHHUS.
4. Ilyck xotna Ha TpeHaxkepe TOLI ¢ monepeuHbIMH CBA3SIMH U3 TOPSYETO COCTOSHHUS.
— KypPCOBOH IPOEKT «Pacder mapoBoro Koria»
— DK3aMeEH.
HTOroBbIif KOHTPOJb - aTTecTalus 110 AUCLHUIUIMHE — YK3aMEH.

5. YHEBHO-METOAUYECKOE OBECIIEYHEHHUE JUCHUITJINHbI

5.1. [leyaTHbIe U JIEKTPOHHbIE U31AHUS:

1. Pynaeirun FO.A., T'unbne E.O., CynakoB A.B., AmMocoB H.T. Kotenbnbie yctanoBku. Tom V-
18 [DnextponHbid pecypc]: ydebHnoe mocodbue / Pynnwirun O.A., I'mnene E.D., Cynako A.B.,
AmocoB H.T. — DnekrpoH. TekcroBele gaH. — M. : OOO «M3natenscTBo MammHoCTpoeHHE» —
Pexxum moctyma: http://e.lanbook.com/view/book/790/page3/

2. Cazanos b.B. [IpombIiieHHbIE TEIIO3HEPTETHYECKHE YCTAHOBKU U CUCTEMBI [ DJIEKTPOHHBIN pecypc]

: yueb. mocodre st By30B / B.A. CazanoB, B.M.Curtac. - DrnektpoH. TekcToBble maH. - M.: MOU, 2014. —
Pexxim moctyma: http://www.nelbook.ru/?book=221

3. CoxkosnoB b.A. KortesbHbIe yCTaHOBKH M MX SKCIUTyaTaryst: yaeOHuk. — M. : Akanemust, 2008. —432 c.

4. Kpyrnos I''A., bynrakoBa P.M., Kpyrinosa E.C. TemnorexHuka [DneKTpoHHBIN pecypce]:
yaebnoe nmocooue / Kpyrios I'.A., bynrakosa P.U., Kpyrnosa E.C. — D1nekTpoH. TEKCTOBBIE JaH. —
M. : Jlanp — Pexxum noctyna: http://e.lanbook.com/view/book/3900/page129/

5. Tapactok B.M. Dkcmnyatanus komioB: IIpakTnyeckoe mocoOue st onepaTopoB KOTEIbHOU
[DnexTponHbIi pecypc]: yuebHOe mocoodue / Tapactok B.M. — DnekTpoH. TekcToBbIe AaH. — M. :
OHAC (Mocksa) — Pexum nocryna: http://e.lanbook.com/view/book/38560/pagel6/

6. OCHOBBI COBPEMEHHOM OHEPreTWKH: Yy4eOHMK 1 By3oB: ToMml/ CoBpemeHHas
TerIo3HepreTuka/ mox oodm. pexa. ui.-kopp. PAH E.B. AmetrucrtoBa. — 4 —e u3z., nepepal. u ao0m.
2008.

7. CynranoB M.M., TepentseB I'.®@., bnarounnnoB A.B., Koucrantunos A.A. Ilyck u octaHoB
OCHOBHOTO W BCIIOMOTaTeIbHOTO OoOopymoBaHus Ha TOIl ¢ momepedyHbiMuU CBs3SIMU: Y4UeOHO-
meToaunyeckoe nocodue. 2014.

8. KoncrantunoB A.A., M.M. Cynranos, I'.®. TepertbeB PacyeT mapoBoro kotia : ydeOHO-

metoanyeckoe nocodue Bomkckuit, 2014. — 86 c.KoncrantunoB A.A., CynranoB M.M., TepeHTbeB
I.o.

5.2. J/IuneH3noHHOE U CBOOOIHO PacIPOCTPaHsieMoe MPOrpaMMHoOe obecrevyeHue:
Microsoft Word, Microsoft Excel, Power Point, Tpenaxep TOL] ¢ monepedyHbIME CBA3SIMU

5.3. UuTepHeT-pecypchbl, BKJIKYas NpodeccuoHalbHbIe 0a3bl JAHHBIX U HH(OPMAIlUOHHbIE

CIIPaBOYHbIE CHCTEMBI:

YHuuepcurerckas nadopmarmonHas cuctema «POCCHUSA» https://uisrussia.msu.ru

CrpaBouHo-nipaBoBas cuctema «Koncynprant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cuctema «I['apanT» http:// www.garant.ru

Bbazamanubix Web of Science https://apps.webofknowledge.com/

baza mannbIx Scopushttps://www.scopus.com

[opTan oTkpsITEIX NaHHBIX Poccuiickoii @eneparun https://data.gov.ru

ba3a oTKpbITBIX JaHHBIX MUHHCTEPCTBA TPYIa U COLIMATBHOM 3aluThl PO
https://rosmintrud.ru/opendata

baza nannsix Hayuanoii snextponnoit 6ubnmnorekn eLIBRARY.RU https://elibrary.ru/




baza nanubix mpodecCHoHaTbHBIX CTaHIAPTOB MUHUCTEPCTBA TPY/la U COLUATHHON 3alUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3el nanHbIXx MuHHCTEPCTBA SKOHOMHYECKOTo pa3Butus P http:// www.economy.gov.ru

baza otkpeiThix manubix Pochuamonuropunra http://www.fedsfm.ru/opendata

DnekTpoHHas 0asza nanHbix «M3narenscTBo Jlanwy https://e.lanbook.com

®denepanibHas rocyiapcTBeHHas HHPoOpMaIoHHas cucteMa «HammoHanbHast 37K TpOHHAS
oubmoTeka» https://H30.pd

HanonansHelii nopTain onnaitH o0ydenust «OTKpbITOoe 0OpazoBanue» https://openedu.ru

DnektponHas 6a3a nanHbix "Polpred.com O630p CMU" https:// www.polpred.com

OdunmanpHblii caiit @eepanbHOTO ar€HTCTBA IO TEXHUYECKOMY PETYIUPOBAHHUIO U
MetpoJioruu http://protect.gost.ru/

OnextponHas 6ubnmoreka MOUhttps://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI
JleKIIMOHHBIE U TPAKTUYECKHUE 3aHATHS MPOBOAATCS B YUEOHBIX ayTUTOPHIX, CHAOKEHHBIX
000pyIOBaHUEM IS MTOKa3a 00YYAIOIINX MAaTEPHATIOB, CPEIACTBAMHU 3BYKOBOCIIPOM3BEACHUS,
JIOCKOU ayTMTOPHOM, 000pYyAOBaHUEM IS IPEICTABICHUS MPE3EHTAIMH (ITa3MeHHAas TTaHEeb,
MIEPCOHAIIbHBIN KOMITBIOTED).



BannbHO-peUTHHTOBAsI CTPYKTYpa AUCIUILIHHBI

KorenbHble yCTaHOBKY 1 TapOreHEPATOPHI

IIpunoxenne A

(Ha3BaHHE AMCIUILTUHBI )

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MepOl'lpI/IﬂTI/lﬁ TEKYIIEIro KOHTPOJIA YCIIEBACMOCTH IO TUCHMIIIMHE!

KM1

KM2
KM3
KM4
KM5

KM6
KM7

KM 8
KM9
KM10
KM11

TecT «YCcTpOUCTBO U XapaKTEPUCTUKH ITAPOBOTO KOTIIa.
Tect «Cxembl 1 yctaHOBKH TOL».

Tect «KOHCTpYKTUBHBIE 3IEMEHTHI KOTIIa.
Tect «TemoBble XapakTepUCTUKI PATUALIMOHHBIX ¥ KOHBEKTUBHBIX TIOBEPXHOCTEH HAIPEBA.
Tect «TennoBoii OanaHc MapoBOTro KOTIa»

Tect «PerynupoBanue neperpena napay»

Tect «MaHEBPEHHOCTh IAPOBOr0 KOTIIA»

Tect «Pabota KOHTYypa eCTeCTBEHHOM LIPKYJIISIAID

KontponsHas padora «PacueT o0beMa IpOoayKTOB CTOPAHHsI TOIUTHBAY.
Brmmonnenue u 3aliuTa KypCcoBOro npockKkra.

3ammTa 1a00paTOPHBIX pabOT

Bua npoMekyTo4HOI aTTecTAlMM — SK3aMEH.

TpyooemMKoCTb AMCUMNNVHBI = 6 3.€e.

Home| Pasnmen gucummumasl | MHOekc KM-1 |(KM-2 |KM-3 [KM-4|KM-5 KM6 | KM7 | KM8 | KM9 | KM10| KM11 | ax3ame
p KM: H
pasze
na
VYerpoicTBo u + +
1 XapaKTePUCTUKU TAPOBOTO +
KOTJIa
[a30B03 Iy NIHBI TPAKT KOTETLHON + + +
2 YCTAHOBKH + + +
TeruioBoii OanaHc MapoBOro Kowia + +
3 + +
TemuoBble poLecchl B +
4 TOTMIOYHOU Kame + + +
pe KoTa
5 [Tporiecch! 3050 ITAKO00Pa3OBaAHIIS N +
OcHOBHBIC PO(IUTH ITAPOBBIX + +
6 | xomioB +
TemuoBble poLEecch B + +
7 TOMIOYHOM KaMepe KOTJia U n i
paboTa KOHTYp €CTeCTBCHHOM
UPKYJS AN
OCHOBHBIE THIIPABIHYECKIE + +
XapaKTePUCTUKH KOHTYpa
8 p p Yp + +
MapoBOTO KOTIIA
9 Tunpasnyeckas XapakTepUCTHKA N + +
Tpyo
10 Kontyp ecrectBeHHOM IMPKYIISLIN + +




VitydiieHue KauecTra u +
11 | Meromsl peryaupoBaHus
neperpesa napa
TermoBble XapakTepucTHKn + +
12 | pagMaipoHHBIX M KOHBEKTHBHBIX
TIOBEPXHOCTEH HArpeBa KOTJIOB
13 PerynmpoBanmist iapamMeTpoB + +
TICpErpeBa napa
14 ManeBpeHHOCTH TAPOBOTO KOT/IA +
MunnMansHbIH 6amt 3a KM 8 20
MaxkcuMalnbHbIH 0aLT 3a 16 | 40

KM




BAJLJIBHO-PEMTUHTOBASI CTPYKTYPA
KYPCOBOTO IIpoEKTA no aucuuriinHe

KorenbHble ycTaHOBKH

IIpuioxenne b

(Ha3BaHHE JUCIUIIINHE)

S cemecTp

[lepeueHb KOHTPOIBHBIX MEPOIIPUATHI TEKYIIIETO KOHTPOJIA YCIIEBAEMOCTH 110 KYpCOBOMY IIPOEKTY:

KM-1 Cobmonenue rpaduka BBITOTHEHUS KYPCOBOTO TIPOEKTa
KM-2  OueHka npaBUIbHOCTH BBITOJIHEHUS Pa3/IeNoB KypcOBOIO IIPOEKTa
KM3  KadectBo ohopmiieHHS TIOSICHUTEIBHOM 3aIMCKH KYPCOBOTO TIPOEKTa
KM4  KagectBo oopMIIeHUS YepTeKeit
TpynoemMkocTh KypcOBOIo poekTa = 2 3.€.
Homep | Pazpen kypcoBoro Nunexc KM: KM-1 KM-2 | KM-3 | KM-4
paszmen | MpoeKTa/KypcoBOM Henens KM:
a paboThI
1 Mamepuanvuviti  6ananc ~ MONOYHO2O
. + +
ycmpoticmea
2 Onpeodenenue s3HmManbRUL U MeMnepamypbl N N N
NPOOYKMO8 c2OpaHus
3 Tennosoii bananc KomenbHo20 azpecama n n n
4 Pacxo0 monnuea u eazoobpasnvix N N N
NPOOYKMO8 c2OpaHus
5 Komnonoexa monounoti kamepol
+ + +
6 OKcepeemuyecKkuti AHAIU3 KOMENbHO20 N N N
azpezama
7 Pacnpeoenenue memnepamyp u + + +
Meni080CNPUAMULL 8 2JIeMeHmax Komia
8 Tennosoii pacuém u KOMNOHOBKA N N N
nosepxHocmell Hazpeea Komia
9 Yepmeodrcu npooobHO20 U NONEPeuHo20 N N n
paspezos komaa. Onucanue komua
10 Ogopmnenue noscHumenbHoOU 3aNUCKU N N N
Bec KM, %: 10 60 10 20




MuHMCTEPCTBO HAYKH M BbICcHIEro odopa3oBanusi P®
denepajibHOE IOCYIaPCTBEHHOE OIOIKEeTHOE 00pa30BaTeIbHOE YUPeKIeHne
BbICILIET 0 00Pa30BaHUS
«HaumoHaJdbHBIN HCCIeA0BATEIbCKUI YHUBepcuTeT « MW

dunauan PI'bOY BO «tHNY «MDU» B 1. Borkckom

Hanpagsienue noaroroBku: 13.03.01 Tennosneprernka u TeMJIOTEXHUKA
HaunmenoBanue 00pa3oBaresibHOM NporpaMmbl: TemiodHepreTudecKue CHCTEeMbI U I POBbIE TEXHOJIOTHH
YpoBenb 00pa3oBaHusi: fakaaaBpuaT

®opma o0yuyeHusi: 04UHAs

OneHovHbIE MaTepHUAJbI 110 IUCHUIIJIMHE

b1.B.08 KOTEJIbHBIE YCTAHOBKHU

BoJuskexnii 2020



OueHouHble MaTepuanbl IO JUCUMIUIMHE MPEJHA3HAYEHbl JJIsI OLIEHKH: JOCTUXKEHUs
00y4aroLMMKCS 3allJITAHUPOBAHHBIX PE3YJIbTATOB O0YUEHHS O AUCLUIUIMHE, 3Tana GOopMUpPOBAHUS
3alJIaHUPOBAHHBIX KOMIIETEHIMI 1 YPOBHS OCBOEHUS AUCLUILINHBL.

OneHouHble MaTepuaabl MO JUCHUIUIMHE BKIIOYAIOT OLIEHOYHBIE CPECTBA Ui MPOBEIECHUS
MEpPOIPUATUN TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTALINH.

OrneHOYHbIE CpelCcTBA ISl OLEHKU 3allIaHUPOBAHHBIX PE3yIbTaTOB 00yUEHHUs 10 JUCLUILIMHE,
COOTHECEHHBIX C MHAMKATOPAMH TOCTUKEHUSI KOMITETEHIIN:

Konpr
3arTaHupPOBaHHEIE PE3YIBTATH O0yICHHUS
WHIUKAaTOPOB O1eHOYHOE CPENICTBO
10 AUCIHTUINHE
JIOCTHKEHHS (TN 1 HANMEHOBAHME)
KOMIIETEHIINH
3HaTh:
Tect «YcTpoiicTBO U
TEPMOJJMHAMHYECKHUE MPOIIECCHl MTPe0Opa30BaHUs SJHEPTHH B
N OIIK-3 XapaKTEePUCTUKH MapOBOTO
MapOBBIX M BOJOTPEHHBIX KOTIaX
KOTJIa»
IIpoIIeCChl MPe0oOpa30BaHMsl PHEPTHUHU B TAPOBBIX KOTIAX OIIK-3 3ammuTa KypcoBoi paboThI
. OIIK-3 Tect «CxeMbl U yCTaHOBKH
OCHOBHBIC 3aKOHBI TEUEHHS CKUMAEMOH KHIKOCTH I
MPUHIUIIEI PA0OTHI, TEXHUYECKHE XapaKTEPUCTHKU U OIIK-3
Tect «KOHCTpYKTHUBHBIE
KOHCTPYKTHUBHBIE 0COOCHHOCTH HJIEMEHTOB U Y3JIOB ITapOBBIX
3JIEMEHTHI KOTJIa»
KOTJIOB
OCHOBHBIE METOJBI TPOCKTHPOBAaHUS W KOHCTPYHUPOBAHHS OIIK-3 Tect «TenmnoBoii 6ananc
9JIEMEHTOB M y3JI0B KOTEJIHHBIX YCTAaHOBOK MIapOBOTO KOTIIa»
Ymern:
TIPOU3BOAUTH MTOCTPOEHHE TIpoliecca U3MEHEHHUH ITapaMeTpoB OIK-3 3ammuTa KypcoBoi paboThI
JIBIMOBBIX Ta30B, BOJIBI M TAPOBOASHON CMECH
PacCUUTHIBATH [TOKA3aTeNH TEIUIOBOH SKOHOMHUYHOCTH TTapOBBIX OIK-3 3ammuTa KypcoBoi paboThI
u BojorpeitHsix kowioB TOC
OIIK-3 KontpounbHnas pabota «Pacuer
BBITIOJTHSITH PacyeT IMapoBOT0 KOTJIA, a TAKIKE €€ HIEMEHTOB I10
00BeMa IPOTYKTOB CTOPAHUS
THITIOBBIM METOIMKaM
TOTIITMBAY
OIIK-3 Tecr
paccCUUTHIBATH MAPAMETPHI TOTOKA B TIOBEPXHOCTAX Harpena .
«TerutoBoii 6anaHc MapoBOTro
MapoBOTO KOTIA
KOTJIa»

Coaep:xanue oueHo4YHbIX cpeacTB. lllkana u kpuTepun oueHnBanus
1. Tect «YCTpPOICTBO U XapaKTEPUCTUKHU MAPOBOTO KOTJIA»

Tect coctouT U3 6 BonpocoB. Bpems BrinonHeHus 15 MUHYT.
[Tpumep BapuaHTa TecTa:

1. ITapameTpsl 1aBJeHUS OTHOCATCH K CyNePCBePXKPUTHYECKUM
a) 90 atm

0) 130 atm

B) 190 atm

r) 245 at™

2. DJieMeHThI KOTJIA OTHOCATCH K OCHOBHBIM
a) maporeperpeBaTeb

0) sKOHOMaiIT3ep

B) BO3yXOIOIOIPEBATEIb

T') IyThEBOI BEHTUIISATOP

3. lIpMHIHUN CKUTAHUS TOIIMBA B 0apa0aHHOM KOTJ/Ie JOKPUTHYECKOI0 1aBJICHUS
a) pakenpHOE
0) B moToKe




B) B cllo€
) TypOyJieHTHOe

4. Ilpucocel xoa0an0r0 Bo3ayxa Bausiior Ha KII/[ kotaa
a)TIOBBIIIAIOT

0)MOHMXAIOT

B)HE BIIMSIOT

T')YBEITUIMBAIOT MaKCUMAJILHO

5. I30bITOK BO31yXa B TONMOYHOM KaMepe M03B0JisieT TOIJIMBO CXKMIaTh
a)B CTEXMOMETPUYECKOM COOTHOLIEHUN

0)B M30BITKE

B)C HEI0XKOTOM

T') C IepeKOroM

6. Ha BesimunHy noTepb TEMJIOThI ¢ XUMUYECKUM He105KOTOM BJIUSIIOT
a) TemIepaTypa ra3oB

0) IaBJIeHHE Ta30B, TEINIOEMKOCTh T'a30B

B) IOTEPU OT HAPYKHOTO OXJIAXKICHUS

I') KA4eCTBO CMeCeoOpa30BaHusl, TUI TOILJINBA

ITpumep mkasnsl oneHuBanusg KM

ITo pe3yabTaTaM TECTUPOBAHMS BBICTABIISICTCS:
— 506anoB, eciiv MpaBUIILHO BBINMOJIHEHO HEe MeHee 90% 3ananuif;
— 3-4 6auta, eciv MPaBHIILHO BBIMOJMHEHO He MeHee 80% 3a1aHmuii;
— 206aa, eclii MPaBUIILHO BBIMTOJHEHO He MeHee 50% 3a1aHuid.

2. Tect «Cxemsl u yctanoBku TIL[»

Tect cocrouT u3 6 Bonpocos. Bpems BeimosiHeHUs 15 MUHYT.
IIpumep BapuanTa Tecra:

1. [TapameTpsl 1aBJI€HUS OTHOCATCH K JOKPUTHYECKUM
a) 40 atm

0) 130 atm

B) 190 atm

r) 235 atm

2. DJieMeHThI KOTJIa He OTHOCAIINECS K OCHOBHBIM
a) TOIIOYHOE YCTPOMCTBO

0) momorpeBaresb CETEBON BOJIbI

B) Jiea’paTop

T') TOTIJIMBOIIO/ITOTOBUTEIILHBIE YCTPOMCTBA

3. lIpuHuun cxuranus rTomausa B korJe ¢ IIKC
a) akenpbHOe

0) B MOTOKE

B) B CJlO€

) TypOyJeHTHOe

4. Kak npucochl X0/10JHOT0 BO3yXa BJMSIOT HA PacXo/ TOIJIMBA HA KOTeJl
a)[OBBILIAIOT



0)IMOHNKAIOT
B)HE BIHSIOT
T')YBEJIMYNBAIOT MAaKCUMAJILHO

5. MHM30bITOK BO31yXa B TONOYHOW Kamepe INO3BOJIsieT TOIUIMBO C/KUIaThb TOIUIMBO 0e3
oOpa3oBaHus

a)OKCHJIOB a30Ta

0)OKCHI0B Cepbl

B)[IPOIYKTOB HEMOJIHOI'O0 CTOPAHUS

T') BCE OTBETHI BEPHBI

6. ITo ypoBHI0O MapONPON3BOAUTEIHLHOCTH K KOTJIAM CpeHeil MOIIHOCTH OTHOCST
a) 1o 10 1/a

6) mo 20 /4

B) ot 20 1o 100 1/4

r) 6omee 100 1/4

ITpumep mkasnsl oneHuBanus KM

[To pe3ynpTaTam TECTUPOBAHUS BHICTABIISETCS:
- 5 0amioB, ecny MPaBUIBHO BHITTONHEHO HE MeHee 90% 3ananuii;
- 3-4 Ganna, eciy MPaBUIIBHO BBITONMHEHO He MeHee 80% 3ananuii;
— 2 Gaa, eciiu MpaBHIIHLHO BBINOIHEHO He MeHee 50% 3amanuit

3. Tect « KOHCTPYKTHBHBIE 3JIEMEHTHI KOTJIa»

Tect coctouT U3 6 Bornpocos. Bpems BeinmosiHeHust 15 MUHYT.
IIpumep BapuanTa Tecra:

1. K cucteMe ra3oBo31ymiHOr0 TPAKTA OTHOCAT
a) pecron

0) 1yTheBOI BEHTUIISTOP

B) MBUICTIPUTOTOBUTEIBHYIO YCTAaHOBKY

T') 30JI0yJIOBUTEIH

2. 1o TuNy C:KMraeMoro TOIJIMBA FOPeJIKH IeJsATCS HA
a) BUXPEBbIE

0) IPSIMOTOYHO-YJIUTOYHBIE

B) YIIUTOYHO-YJIHUTOYHbBIE

r') KOMOMHUPOBAHHbBIE

3. Io a3poauHaMuYecKOMYy clIOCO0Y BBO/Ia KOMIIOHEHTOB rOPeJIKH JAeJIsITCS HA
a) MPSMOTOYHO-JIOIATOYHBIE

0) MBUICYTOJIbHBIE

B) MEXaHUYECKUE

I') IPSAMOTOYHBIE

4. K ¢popcyHkam 11l pacnbIIMBAHUSA KUJAKOT0 TONJIMBA OTHOCATCSH
a)razoBas

0)npsiMOoCTpyiHas

B)HHU3KOTO JIaBJICHUS

I')BUXpEBasI



5. KO3(1)(])I/IIII/I6HT N30bITKA BO31yXa IIPA CKUT'aHUU TBEPAOI'O TOIJIMBA HAXOAUTCH B IIpeae1ax
a)1,10-1,25
6)1,05-1,25
8)1,15-1,20
r) 1,15-1,25

6. IloTepu 3Kkceprum OT CMeIEHUS MOTOKOB MMEIOT MeCTO NPH
a) YCIIOBUSIX OKpY’Karollei cpeasl

0) HeoOpaTUMOCTH TpoIlecca TOPEHUS

B) MOZICOCE XOJIOAHOIO BO3AyXa

I') Ip1 HEOOPaTUMOM TEII000MEHE

ITpumep mkainsl oneHuBanus KM

ITo pe3ynbTaTaM TECTUPOBAHMS BHICTABIISICTCSI:

-5 0amioB, eciy MPaBUIIBHO BBITIOJIHEHO He MeHee 90% 3amaHuii;
- 2-3 Gasuia, ecJii MPaBWIILHO BBITIOIHEHO He MeHee 80% 3ananuii;
- 2 Ganna, eciy NPaBUIIbHO BBINOJIHEHO He MeHee 50% 3amaHuii.

4.Tect «TennoBoii 0a1aHc MAPOBOI0 KOTJIa»
Tect cocrout u3 6 Bonpocos. Bpems BeimosiHeHus 15 MUHYT.
ITpumep Bapuanra Tecra:

1. K 0cHOBHBIM BH/1aM TENJIOBBIX IOTEPb MPHU FOPEeHUH MPUPOTHOIO ra3a OTHOCIT
a) C yXOASUIMMHU ra3aMu

0) ¢ IPUPOTHBIM Tra30M

B) OT OXJIXKACHUS HAPYKHOU MOBEPXHOCTH

T) ¢ GpU3NYECKON TEMI0TON IIUIaKOB

2. Tono4Hble yCTPOICTBA IeJISITCS HA
a) TeIIOBbIe

0) TEXHOJIOTUYECKHUE

B) KUIIAIIETO THIIA

I') CHJIOBBIE

3. Cj10eBble TONKH JAeJISITCA HA
a) BUXPEBbIE

0) nbLIEYrOJIbHbIE

B) MEXaHU3UPOBAHHbIE

I') HU3KOTEMIIepaTypHbIe

4. Ha ypoBeHb TeMniepaTyphbl B 30He AKTHBHOTO TOPEHUS BIUSIIOT
a) BHJI TOTIJINBA

0) N30BITOK BO3/1yXa

B) BUJ] TOPEIIOYHBIX YCTPOHCTB

') 00bEM TOMIOYHOIN KaMephbl

5. Temneparypa B 30He AKTUBHOI'0 FOPeHM I KOTJIA HAXOAUTCH B Npeaeax
a)1500-1800 K
6)1800-2200 K
B)1300-1700 K
r) 1800-2050 K



6. KII/I nb11eyroJibHbIX JHEPreTHYeCKUX KOTJI0B COCTABJSIET
a) 90-92 %

0) 65-95 %

B) 92-95 %

r) 85 %

ITpumep mkansl onennBanus KM

ITo pe3ynbTaTaM TECTUPOBAHUS BHICTABIISICTCSI:

-5 0aoB, eciu MpaBUIBHO BHITIOJIHEHO HE MeHee 90% 3amanmii;
- 3-4 Gauta, eciiv IPaBIIILHO BBIMTOHEHO He MeHee 80% 3ananuii;
- 2 6aa, eci MPaBUIIBLHO BBIMOJIHEHO He MeHee 50% 3amanuil.

KonrpoJibnas padora «Pacuer 00bemMa NPOAYKTOB CrOPaHUs TOIIMBA».

Bpewms BrinonHenus 45 MUHYT.

BeimonHuth pacuer o0beMa MPOAYKTOB CropaHUs TOIJIMBA COIJIACHO 3aJaHUI0. 3aJaHbl
TEIJIOTEXHUYECKUE XapPAKTEPUCTUKU TOIUIMBA, KO3(QQHUIMEHT H30bITKA BO3AYyXa B TOIOYHOMN
KaMepe, TeMIIEpaTypa yXOIAMX Ia30B, BIAarocoAepKaHue TOIIMBaA.

ITpumep mkasnsl oneHuBanusg KM
ITo pe3ynbTaTaM BBIIOJIHEHHUS] KOHTPOJIBHON pabOThI BBICTABIIAETCS:

— 10 OamoB, eciy npouecc paclIipeHus MOCTPOEH BEPHO U BEPHO OIpPEIENIeHbl MapaMeTphbl
BO BCEX TOUKAX.

— 8 OayuioB, eciu HpOoLecC PACIIMPEHHs MOCTPOEH BEPHO, HO MapaMeTphbl ONpPEIENeHbl He
TOYHO.

Kypcosas padora
OoOyuaroriemycs BbIIaeTCsl HHANBUAYAILHOE 33 JaHNE.

«Pacyer mapoBoro kor.Jia»

[IpoBecTH pacueT mapoBOro KOTJIa COrJIacHO pasjiesaM KypcoBoi paboThI.

YucneHHble JaHHBIC U pacyeTa MpHBeAeHbl — B Tabmume | (BapHaHT MO MpeanocienHei
u¢pe HoMepa 3a4ETKH).

Taoauna 1. YnucjieHHBIE JaHHBIE

Ne Tema kypcoBoii paboThI Tpuneuare

/0 (Buz TOTLINBA)
1 Pacuer nmapoBoro kotia E-120-100 MPUPOJIHBIH ra3
2 Pacuer maposoro kotia E-320-140 MPUPOAHBIN Ta3
3 Pacuer nmapoBoro kotia E-600-140 MazyT

4 Pacuer nmapoBoro kotia E-420-140 MPUPOJIHBIH ra3
5 Pacuer nmapoBoro kotia E-500-140 Ma3yT
6 Pacuer nmaposoro kotia E-230-100 Mas3yT
7 Pacuer maposoro kotia E-600-140 MIPUPOIHBIN Ta3
8 Pacuer nmapoBoro kotia E-230-100 MPUPOIHBIH ra3
9 Pacuer maposoro kotna E-480-140 MazyT

10 Pacuer nmaposoro xotia E-120-100 MazyT




11 Pacuer nmapoBoro kotia E-320-140 Ma3yT
12 Pacuer maposoro kotiia E-220-100 MIPUPOAHBIN Ta3
13 Pacuer nmaposoro kotia E-160-100 Mas3yT
14 Pacuer nmapoBoro kotina E-320-140 Mas3yT
15 Pacuer napoBoro kotia E-320-140 Mas3yT
16 Pacuer naposoro kotia E-160-100 MIPUPOJIHBIN a3
17 Pacuer nmapoBoro kotia E-500-140 MPUPOJIHBIH ra3
18 Pacuer maposoro kotna E-480-140 HMPUPOIHBIN Ta3

ConepkaHue KypcoBoi paboThI

Howmep N
Paznen kypcoBoro npoekta/KypcoBoil paboThl

pasaciia

1 MarepuanbHbIi 6aaHC TONOYHOTO YCTpOicTBa

2 Omnpenenenue SHTAIBINN U TEMIIEPATyphbl IPOAYKTOB CTOPaHMs

3 TerunoBoii 6amaHC KOTENBFHOTO arperara

4 Pacxopx ToruBa 1 ra3000pa3HEIX NPOIYKTOB CrOPaHUS

5 KoMmnonoBka Tono4Ho# kaMmepsl

6 DKCepreTHYecKuil aHalIu3 KOTEBHOTO arperara

7 Pacnipenenenue Temmneparyp 1 TEIUIOBOCIIPHUSATHH B 3JIEMEHTaX KOTIA

8 TennoBoi pacuéT 1 KOMIIOHOBKA MTOBEPXHOCTEN HarpeBa KoTia

9 UepTexu IPOAOIBHOTO U TOTIIEPETHOTO pa3pe3oB KoTiaa. Onucanue KoTiaa

10 OdopmiteHue MOSICHUTENFHON 3aITUCKH

Ha 3ammre kypcoBoiipaboThl 00ydaromemMycs 3a1at0Tcsl TEOPETUYECKHE U MPaKTHUECKHE
BOIIPOCHI 11O TIPEICTABICHHON PaCUEeTHO-TIOSICHUTEIHHOM 3aNicKe U rpauueckoMy MaTepualry.

ITpumep mkansr onenuBanus KM

3a BBITTOJIHEHUE KypCOB 0171pa6 OTBI BBICTaBJISICTCA.

5 («oTnuuHO») OayuIoB, €CIIM BCE 3a7aud KypcOBOW paOOThI BBIOJHEHBI BEPHO, HA BCE
BOIIPOCHI TaHBI TPABHIIbHBIE OTBETHI, 0€3 HEJOYETOB;

4 («xopomo»), ecau JubOO B pacyeTe MNPUCYTCTBYIOT OIIMOKM B 3aKIHOUUTENIBHBIX
JEUCTBUAX, KOTOpble HE BIMAIOT Ha IOCIEAYIOLIME pPacueThl; JIMOO HEBEPHO YyKa3aHb
Pa3MEpPHOCTH BEJIMYMH; JHOO pa3MEpHOCTH BEIMYMH HE YKa3aHbI;HA BCE BOIPOCHI JIAHBI
OTBETHI, IPH 3TOM CyMMapHO JOMYIIEHO HE 00Jee IBYX OIINOOK;

3 («yIoOBIETBOPUTENBHO»), €CIM B pacdyeTbl IPUCYTCTBYIOT OLIMOKH, MCKaXKarolue
pe3yJbTaT UM UCIPaBIECHUS IPyObIX OIMIMOOK BBINOIHEHB! HE C NIEPBOM MOMBITKY; €CJIU HE
MEHEe YeM Ha IOJOBHUHY BONPOCOB JaHbl MPAaBWIbHBIE OTBETHI, JIMOO MpPHU OTBETE YACTO
JIOITY CKaJIMCh OUTHOKH.

3amura 1a00paTOPHBIX padoT

1.
2.
3.

4.

N3yuenne TemnoBbix cxeM TOL ¢ monepeunbiMu cBs3saMu (4 yaca).

N3yuenue nmpoiiecca moAroToBKM KOTJIa K pacTonke (4 daca).

Ilyck kotna Ha TpeHaxepe TOLl ¢ momepeyHbIMU CBS3SIMHU M3 XOJOAHOI'O COCTOSIHUS (4
Jaca).

[Tyck xotna Ha TpeHaxepe TOL] ¢ monepeyHbIMH CBSI3IMU U3 FOPSYEro COCTOSAHUSA (4 daca).

[Iprmeps! BOIPOCOB 1151 3aLUTHI:
1. Tlopsnok BKiIOUYEHHMs B pabOTy OJOrpeBaTeNel BHICOKOIO AABJICHUS.




ok wn

ITopsinok BKiItOUeHMs B paboTy Mmojorpeareseil HU3KOro AaBJICHHS.
[Topsinok BKIFOYEHUST KOHJEHCATOPOB.

OcHOBHEIE Y3JIbL KOHI[GHC&III/IOHHOI\/'I YCTaHOBKH.

OCHOBHBIE y3JIbI [1€a2PallMOHHON yCTaHOBKH.

OneHka BIMSHUS TENJIOMEXaHUYECKUX MOoKa3zaTeseil Ha paboTy KoTIa.

ITpumep mkansl onennBanns KM

ITo pe3ynbTaTam 3ammuThI JJA0OPATOPHOU PaOOTHI BHICTABIISICTCS:

4 Ganna, eciM Ha BCE BOMPOCHI JaHBI IPABHIILHBIE OTBETHI, 0€3 HEJOUETOB;

2-3 Oayla, eciay Ha BCE BOMPOCHI JaHbl OTBETHI, IPU 3TOM CYMMapHO JONYIIEHO He Oojee
JIBYX OIIUOOK;

1 Gami, ecnu HEe MEHee YeM Ha TOJOBHHY BOIIPOCOB JIaHBI NPaBHIIbHBIE OTBETHI, MO0 MpH
OTBETE YaCTO JJOMYCKAJIUCh OLIMOKH.

IIpome:xyTouHas aTTecTanus
IK3aMeH

:‘)KSaMeHaHI/IOHHLII‘/’I OHJIET BKJIIOYAET JBa TCOPECTUUYCCKUX BOIIPOCA U MMPAKTUICCKOC 3aIaHHC.

[TpumMepsl TEOpETHUECKUX BOIIPOCOB OUJIeTa:

ok whE

TexHonornyeckast cxema apoBoro Kotia.
TennoBoii 6anaHc MapoBOro KOTIIA.

["a30BO3/MyIIHBII TPaKT, paboTa 1071 pa3peKEeHNEM U HaJIITyBOM.
TeruoBol peXXruM TOMOYHOM KaMEpBbI.
OcHOBHBIE IPO(UIM TAPOBBIX KOTIIOB.

['mapaBiyecKast XapaKTepHUCTHKA TPYO B YCIIOBHSIX TIPHHYIMTEILHOTO JBMDKEHHS padodeii cperpbL.

ITpumeps! NPaKTUYECKNX 3aJaHNUN:

1. Ompenenuth OTHOCHUTENBHBIE IMOTEPU TEIIA € yXonalmMu razamu, ecau KIIJI
ra3oMa3yTHOro KOTJa Mpou3BoauTenbHOoCcTi0 320 T/ cocraBmser 93,55 %,
OTHOCHUTENBHBIE IOTEPU TEIJIA C XUMHUYECKUM M MEXAaHWYECKHM HEI0KOIOM
OTCYTCTBYIOT.

2. OmpenenuTh OTHOILIEHHE IJIOTHOCTEH Mapa M BOIBI MPH IBHKEHUH JBYX(a3zHOTro
MOTOKa, €CIM CTelNeHb BIaXHocTH mapa cocraBiuser 0,18, rugpaBmuueckoe
compoTuBieHHe AByX(a3Horo moroka cocrapiser 67 klla, ruapaBiuyeckue norepu
0e3 yueTa CTpYKTypbl ToToKa paBHbl 13,4 kI]a.

3. OmpenenuTh OTHOCHTENbHBIE  TOTEpPU TeMJa OT HAPYKHOTO OXJaXKICHHUS WU
OTHOCHUTENbHBIE TOTEepU TeIla C XUMHUYECKUM HEI0KOrOM YIisl MpU yAEIbHOM
Bbixoge CO=1550 mr/kr u TernoTBopHOU cnocooHocTH ToruBa 20,01 MJk/Kr s
KOTJIa Maponporu3BOAUTEIbHOCTRI0 600 T/4.

Bpewms noaroroBku otBeta — 60 MUHYT.

ITpumep mkasnsl oneHnBanusg KM

ITo pe3yjibTaTaM OTBCTA HAa 3K3aMCHC BbICTABJISACTCA:

36-40 OannoB, €CIUNPABUILHO BBHIMOJHEHO MPAaKTHUECKOE 3aJjaHhe, W TpU OTBETE Ha
BOIMPOCHI JK3aMEHAI[MOHHOIO OMiieTa M Ha JOMOJHHUTENbHBIE BONPOCH O0y4aromuucs



II0KAa3aJl, 4TO BJIa/IeeT MAaTEpUaIOM H3YYEHHOH NUCHMILIMHBI, CBOOOJHO HMPUMEHSET CBOU
3HaHUA 1)1 00BSACHEHUS! pa3IMYHbIX (DAKTOB MJIM pelIeHus 3ajay;

26-35, eciuIpaBUIIbHO BBIMIOJHEHO MPAKTUYECKOE 3a/laHue UM B HEM JOIYIIEHO He Oonee
OJIHOW OIIMOKH, KOoTOopas ObUIa CaMOCTOSITENIbHO UCIPaBJIeHA O0YYarOIIUMCs, U IIPH OTBETE
Ha BOMNPOCHI HIK3aMEHALIMOHHOI0 OMJeTa W Ha JOMOJHUTEIbHBIE BOIPOCH 00Yy4aroUIMiCs
JIOITY CKaeTHErpyObIe OMMOKH;

20-25 6amioB, eciay B BHIIOJHEHHOM MPAaKTHUECKOM 3a/laHUUJIONYIIEeHbl TpyOble OMIMOKH,
KOTOpBIE 3aT€M UCIIPaBJICHBI 00YyUAIONMMCS ITPU YUAaCTHH SK3aMEHATOPa UM MPaKTUYECKOe
3aJlaHME HE BBHIOJIHEHO B TOJHOM O0OBbeMe, HO OOydYaloluiics CMOT JJOBECTH pPELICHUE J0
KOHIIa TIPH Y4aCTHH K3aMEHAaTOpa, U B OTBETaX Ha BOIPOCHI IK3aMEHAIMOHHOrO Ouiera
JIOTTYIIIEHBI OIMIMOKH;

0 OannoB, €CIMIPAKTUYECKOE 3aJaHHEHE BBIOJHEHO WJIM HE JaHbl OTBETHl Ha BOIPOCHI
9K3aMEHAILMOHHOI0 OMJIeTa U He BBIIIOJIHEHbI KpUTEpUH JUIs KaTeropuu 20-25 6aos.

OneHka 1o JMCLUUIIIMHE OIpenensieTcs B cCOOTBETCTBUU C IlomoxkeHuem o OanabHO-pEeUTHHIOBOMN
cucreMme ais cryaeHtroB guimana HUY «MOW» B r. BoimkckoM 11O COBOKYITHOCTH PE3YJIbTaTOB

TCKYHIICTO KOHTPOJIA YCIICBACMOCTH U 9K3aMEHAIIMOHH OMCOCTaBIISIONICH .

B 3aBucuMocTH OT KOJM4YecTBa O0aJLIOB 3a JUCHUILINHY BBICTABIISICTCS .

Ouenka KoanuectBo 0a/110B
OIICHKA 5 («OTIIMYHOY) 90 — 100 6amoB
oreHkKa 4 («XopoIio) 76 — 89 GamioB
OLICHKA 3 («yIOBJICTBOPUTEIILHOY ) 60 — 75 6aymioB
OIICHKA 2 («HEYOBJICTBOPUTEIILHOY) 0 — 59 6amnos
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