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Jluer peructpanum usMeHEHMH U OIOTHEHUH
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1 8 AxTyanu3zaius y4e0HO-METOAUYECKOIO U Ne2 /
HHDOPMAIMOHHOI0 00eceYeH s 25.09.2018 r.%
JUCIAILTHHBL //
2 9 AKTyalu3alysi MaTepUuaibHO- Ne2 7
TEXHHYECKOro obecneuenus mucummmmunel | 8.10.2019 L—-—*—”:’———#—/
3 8 AxTyanuzamms yueOHO-METOUUECKOTO 1 Nel
uH(OpMaEOHHOTrO 0bece eH s 1.09.2020 r. /
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Jlucr peructpauu ”3BMEHEHU W TOTIOJTHEHU

/o

Pa3nen
PIIA
(Moyist)

KpaTkoe copepxanue n3MeHe-
HUSL/ IOTIOJIHEHUS

Hara, Ne mpoToko-
J1a 3ace/laHus Ka-
benpsl

IToamnuce
3aB.kadenpoit




1 Ilesin oCBOEHUS TUCIUTLIMHBI

[enstmu ocBoeHUS AUCHMILIMHBL (MOayIsl) «KOoTenbHbIE yCTAaHOBKU U ITAPOTE€HEPATOPHI» SIB-
JS0TCS: (GOPMUPOBAHKUE Y CTYJCHTOB 3HAHUHN W HaBBIKOB IO COOPY M aHAIM3y MH(POPMAIIHH, HEOO-
XOOUMBIX IJId ITPOCKTUPOBAHUSA SHCPIETUUCCKUX 06’beKTOB, YMCHHC ITPOU3BOANUTH paC‘-IéTBI Y3JIOB U
AJIEMEHTOB KOTEIbHBIX YCTAHOBOK, TOTOBHOCTh NPUHUMATh YYacCTHE B TEXHOJIOTMYECKHX MPOIIEC-
cax IpPOM3BOJICTBA BEICOKOTEMIIEPATYPHOT'O TETIJIOHOCUTEIIS.

2 MecTo THCHUIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl MOATOTOBKH 0akajiaBpa

Hucuuniuna b1.B.06 «KoTenbHble yCTaHOBKHU U NTAPOT€HEPATOPHI BXOJIUT B Bapua-
TUBHYIO YaCTh, 00s3aTeIbHbIC AUCIHUILTNHBI 0JI0Ka 1 00pa3oBaTebHON MPOTrpaMMBl.

JList u3ydeHus! TUCIUTUTMHBI HEOOXOIUMBI 3HAHUS (YMEHUS, BIaeHUs ), CHOPMHUPOBAHHBIC B
pesynbTate uzydeHuss aucumiuinH:b1.b.19 Temmomaccooomen, b1.b.17 TI'maporasonunamuka,
b1.B.03 TomnmBo 1 ocHOBHI Teopuu ropenus, b1.5.16 Texuuyeckas TepMoIMHAMHKA.

3uanus (yMEHHMs], BIAJCHUS), MOIYYCHHbIE B pe3yJbTaTe M3yueHus aucuuiuinibl «Ko-
TEJbHBIE YCTAHOBKU U IMAPOTEHEPATOPHI» HEOOXOAMMBI MPU U3YYECHUU CICAYIOMIMX JIUCIMIUIAH:
TenoBbIe ANEKTPUUYECKUE CTAHLIUU, JHEProcOepekeHne B TEIUIOIHEPTETUKE U TEIUIOTEXHOJIOTUH,
a TakKe MPH C/1ade TOCYIapCTBEHHOTO dK3aMeHa M IIPH BBIITOJIHEHUH BBITYCKHON KBaTHU(UKAIINOH-
HOI paOOTHI.

3 KomnereHuuu ody4arouierocsi, popmupyembie B pe3y/ibTaTe 0CBOCHUS TN CHHNIHHbI
(Moay.ss) M NJIAHMPYeMble pe3yJIbTaThl 00y4eHHu st
B pesynbpraTe ocBoeHUs AUCUMILTUHBI «KOTenbHbIE YCTAHOBKH U MMAPOTEeHEPATOPHI» 00Y-
YaloIMICs TOJKEH 00J1ajaTh CASAYIOUMMU KOMIETEHIIUAMU:

CTPYKTypHBIﬁ QJIC- ypOBeHL OCBOCHHA KOMIICTCHIIMHN

MEHT KOMIIETCHIIUN Iloporoselii ypoBeHb ‘ Cpennuii ypoBeHb ‘ BrIcokHi ypOBEHB

ITK-1 CrocoOHOCTH Y4aCTBOBAThH B c6ope " aHaJIN3€ UCXOAHBIX JAHHBIX JISI IPOCKTUPOBAHUA
3Hepr006’BCKTOB " UX 5JICMCHTOB B COOTBETCTBHU C HOpMaTHBHOﬁ I[OKYMGHTaHHGﬁ

3HaTh: dyHaaMeHTaIbHbIe OCHOBHI €CTECTBEHHOHAYYHBIX TUCIIUILUIUH MIPH cOO-
pe, aHaM3€ U MPUMEHEHUH UX MPU MPOEKTUPOBAHUH KOTEIBHBIX YCTAHO-
BOK, IAPOTr€HEPATOPOB U UX BJIEMEHTOB B COOTBETCTBUU C HOPMAaTUBHOM
JIOKYMEHTaluen

YMers: [TpumensTh PyHIaMEHTATbHBIE OCHOBBI €CTECTBEHHOHAYYHBIX AUCLIH-
IUTMH [IpH cOope, aHalu3€e U MPOEKTUPOBAHUU KOTEIbHBIX YCTAaHOBOK, Ma-
POIr€HEpaTOPOB U UX BCIIOMOTraTEIbHBIX JJIEMEHTOB

Bnagers: HaBbixamu cOopa u aHan3a UCXOJHBIX TaHHBIX IPU IPOEKTUPOBAHMS
KOTEJIbHBIX YCTAHOBOK, [IAPOI€HEPATOPOB U UX DJIEMEHTOB B COOTBET-
CTBHH C HOPMAaTUBHOM TOKYMEHTallUEH

[IK-2 CnocoOHOCTh MMPOBOAUTD PACYCTHI 1O TUIIOBBIM METOJUKAM, IPOCKTUPOBATL TCXHOJIOTUYC-
CKO€ 060py,ZIOBaHI/Ie C UCITOJIB30BAHUEM CTAaHAAPTHBIX CPEACTB aBTOMAaTU3alluU ITPOCKTUPOBAHHUA B
COOTBCTCTBHUHU C TCXHHUYCCKHUM 3aJaHUCM

3HaTh: TumnoBksie METOAUKU MMPOBCACHU A paC‘{éTOB 1 IPOCKTUPOBAHUA OCHOBHBIX
Y3JIOB U 3JICMCHTOB KOTCJIBHBIX YCTAHOBOK U IMMApOTCHEPATOPOB C UCIIOJIb-
30BAHUCM CTAHIAPTHBIX CPCACTB dBTOMATU3AIIUU ITPOCKTUPOBAHUSA

YMeTs: [TpoBoAUTH pacuéThl OCHOBHBIX Y3JI0B U 3JIEMEHTOB KOTEJIbHBIX YCTaHO-
BOK M [1apOT€HEPaTOPOB, IPOEKTUPOBATH TEXHOJIOTUYECKOE 000Py10Ba-

HUE C UCII0JIb30BAHUEM CTaHJAPTHBIX CPEICTB aBTOMATH3AIIUHU MPOEKTH-
pOBaHUs

Brnanets: OcHoOBaMHM NPOBEJEHUS PACUETOB ITPU IPOESKTUPOBAHUS OCHOBHBIX Y3JIOB

U DJIEMEHTOB KOTEJIBHBIX YCTAaHOBOK, [TAPOr€HEPATOPOB U BCIIOMOI'aTelIb-

HOTro 000pYyJOBaHUs C UCHOJIb30BAHUEM CTAHAAPTHBIX CPEACTB aBTOMATH-
3al1M IPOEKTUPOBAHUS

ITK-10 I'oTOBHOCTP K y4acCTHIO B pabOTax M0 OCBOCHUIO M JIOBOJKE TEXHOJOTHUUECKHX MTPOIIECCOB

3HaTh: ‘ OCHOBHBIC TEXHOJIOTUUCCKHE MPONLCCCHI B Y3JIaX U 3JICMCHTAX KOTCJIbHBIX




YCTaHOBOK U ITaPOT€HEPATOPOB, ITPH OCBOSHHH, JTOBOJIKU U 0€301MacHON
OKCILTyaTallun

VYMeTh: [IpuMeHATh 3HaHUST OCHOBHBIX TEXHOJOTHUYECKHX MPOIIECCOB B y3JIax U
3JIEeMEHTaX KOTEJIbHBIX YCTAHOBOK M MAapOreHepaTopoB, MPHU OCBOCHUH,
JIOBOJIKK M 0€30TMacHOM SKCIUTyaTaIluu

BJ'IaI[eTB: HaprpikamMu ocBOCHHS U AOBOJKHU TCXHOJOIMYCCKUX IMPOLCCCOB B y3JIaX U
3JIEMEHTaX KOTEJIBbHBIX YCTAHOBOK M APOreHEepaToOpoB [Uis UX 3 dexTus-
HOU U 0e30macHoN paboThI




4 CTpyKTypa H coepkaHue JUCUMIIMHBI (MOAYJIs) A5l 04HOI (hOpMBI 00yUeHH S

OOm1ast TPyA0EMKOCTh IUCIUILTHHBI cocTaBiseT S5 equnau - 180 akas. yacos, B TOM 4YHCIE:

-KOHTaKkTHas padora — 108,35 akan. yacos:

- aynuropHas — 102 akan. yacos,

- BHeayiuTopHas — 6,35 akaj. yaca;
- camocTosTenbHas pabora — 35,95 akaz. 4acos;
- MOArOTOBKA K 3K3aMeHy — 35,7 akaJl. 4acoB.
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Paznen 1.00m11e xapakTepUCTUKH KOTENBHBIX ycTa- | 6
HOBOK
1.1.  Tema. OGsacTi NPUMEHEHHS KOTEJIbHBIX 2 2[21 | 2 |llpopaborka  Jsek-|Hanuume koHcmekToB Jjekiuii. Craua|ITK-1
ycTaHOBOK. OCHOBBI KJIacCU(UKAIIUN KOTEIBHBIX [IMOHHOTO MAaTepH- |TPaKTHYECKHUX 3a/1a4. [1K-2
YCTaHOBOK aja, peleHue 3a- 3yB
nad. (I[lyakt 6 Tema
1)
1.2. Texnonormdeckas cxema MpoOW3BOCTBA Mapa 2 1,95 (TIpopabotka  nek-|Hanmdne KOHCIIEKTOB JIEKIIUH. IK-1
Ha TETUIOBOU AIIEKTPOCTAHITUH [IMOHHOTO MaTepu- 3yB
ana (ITynkr 6 Tema
1)
Hroro no paznexy 1 4 2121 | 3,95
Pa3nen 2.MarepuanbHbIi U TETUIOBOI OanaHchl pa- | 6

Ooumx BCIICCTB B KOTJIC




; ;
2 Ayauropuas % { Buz caMocTosTeNb- &bz
Pas e/ TeMa AHCIHILIHIEE] 3 | KOHTaKTHas pa6o-§ SN Hoil dopmbl TeKymevro KOHTPOIIS M IIpOMe- | &' & 2
3 Ta 53 JKYTOIHOM YCIIEBAEMOCTH 28 &
> L3 3 abO0THI &35
O | (Bakam wacax) [ & 9 p ST 3
2.1. Tema. ICTOYHUKH 3HEPTUU AJI1 KOTEIbHBIX 1 2 2 |llpopaborka  nek-|Hamnume koHcmekToB nekmmii. Crmaga|I1K-1
YCTaHOBOK. MaTepualibHbIN OaJlaHC MpoIiecca rope- IIMOHHOTO MAaTepH- | IPAKTUYCCKUX 3a]1a4. [IK-2
HUS TOILIMBA aja, pelieHue 3a- 3yB
nad. (Ilynkt 6 Tema
2).
2.2. Tema CocTaB, KOJTMYECTBO U SHTAIBIIHS MIPO- 2 2121 1 |[Ipopabotrka  nek-|{Hammume koHcnektoB Jekiui. Cmaual|llK-1,
IYKTOB CrOpaHus. MarepuanbHbIi OalaHC HarpeBa- IIMOHHOTO MaTepH-|mpakThudeckux 3anad. llposepka BbI-|I1K-2
MO CpeIbl ana, pelieHHe 3a-|TOJHEHHS KypCOBOIO MPOEKTa. 3yB
nay. Pemenue kyp-
COBOT'O MIPOCKTA.
(ITynkt 6 Tema 2).
Hroro no pazneny 2 3 421 | 3
Pa3nen 3.9¢ddexTruBHOCTS UCTIONB30BaHUS ToIIMBa | 6 | 4
B KOTJIE
3.1. Tema. Pacmonaraemast v Iojie3HO HUCIIOJIb30BaH- 2 | 221 2 1 |IIpopabotka nek-|Hamuume koncrektoB nekiuii. Cnaua|I1K-1,
Has TEIJIoTa TOIUIMBA. TermioBoi OalaHc MapoBOTO IIMOHHOTO MaTepH-|MpakTHIeckux 3anad. Cnava orueros mo |[1K-2,
KOTJIA. aja, pelIeHHe 3a-|1abopaTopHBIM padoTaMm. I1K-10
Jay, ITOJrOTOBKA 3yB
oTueTa Mo mnabopa-
TOpPHBIM  paboTam
(ITynkr 6 Tema 3).
3.2. Tema. TemnnoBsie MOTEPH MAPOBOTO KOTIIA, KO- 2 2 2121 1 |[Ipopabotrka  nek-|Hammume xoHcmektoB Jekruii. Crmaua|llK-1,
3¢ pULEEHT MOJe3HOTO eHCTBUS OPYTTO U HETTO IIMOHHOTO MaTepH-|MpakTHueckux 3amad. [Ipoepka BbI-|[1K-2,
ana (ITynkt 6 Tema|momHeHus KypcoBoro mpoekrta. Cmaga|ITK-10
3), peuieHue 3a1ady,|0TYETOB MO JaOOPATOPHBIM paboTaMm. (3yB

MOJITOTOBKA OTYETa
no 1abopaTOPHBIM
paboram. Pemenue
KYpCOBOT'O IIPOEKTA.

[IpoBepka
IIPOCKTA.

BBIIIOJIHEHUSI ~ KYPCOBOTO




; ;
2 Ayauropuas % { Buz caMocTosTeNb- &bz
Pas e/ TeMa AHCIHILIHIEE] 9 | KOHTaKTHas pabo- = SN Hoil dopmbl TeKymevro KOHTPOIIS M IIpOMe- | &' & 2
3 Ta 53 JKYTOIHOM YCIIEBAEMOCTH 28 &
> L3 3 abO0THI &35
O | (Bakam wacax) [ & 9 p ST 3
Htoro no pazaeny 3 4 1421 | 421 | 2
Pa3znen 4. TonouHble MpOLECCHl U TONKHU JIJISI CKUATA- 6
HUS TOIUTMB. Ter1o00MeH B TapOBBIX KOTJIAX
4.1. Tema. Knaccudukanus Tornok. OCHOBHBIE 3aKO0- 1 2 1 |[Ipopabotrka  nek-|Hammume koHcnektoB Jekiuii. Cnmaua|llK-1,
HOMEpHOCTHU TopeHwusl. OpraHu3anus CKUTaHus IIMOHHOTO MaTepH-|IPaKTHUECKUX 3aaad. [Ipoepka BbI-|I1K-2
TBepaoro TorurBa. [TokazaTenu paboThl TOOYHBIX ana (ITyHkT 6 TeMma|MOJHEHHs KypCOBOIO MPOEKTA. 3yB
YCTPOMCTB 4), peuieHue 3ajad.
Pemenne xypcoBo-
T'O IIPOCKTA.
4.2. Tema. OcCOOCHHOCTH CXKUTAHUS T'a3000pa3HOTO 1 2 1 |[Ipopabotrka  nek-|Hammume koHcnektoB Jekiuii. Cnmaua|llK-1,
tornBa. Knaccuukanus ycTpoicTB 715l TOPEHHSL. IIMOHHOTO MaTepH-|mpakTudecknx 3anad. llposepka BbI-|I1K-2
ana (ITyHkT 6 TeMa|MOJTHEHHs KypCOBOTO MPOEKTA. 3yB
4), pereHnue 3aaad.
Pemenne xypcoso-
T'O TIPOCKTA.
4.3. Tema. OCOOEHHOCTH CKUTAHUS KUIKOTO TOILIN- 2 2121 1 |IIpopabotka  nek-|Hamuume koncmektoB nekiuit. Cnaua|l1K-1,
Ba. Kinaccuduxanus TOIIMBOCKUTAIOIINX YCTPONCTB LIMOHHOIO MAaTepu- | IPaKTUYECKUX 3a4ay. [1K-2
ana (ITynkt 6 Tema 3yB
4), pelreHue 3aaad.
4.4. Tema. OcoOEHHOCTH MMOATOTOBKH TOILIUBA K IIBI- 2 2 1 |IIpopabotka  nek-|Hamuume koncmektoB nekiuit. Cnaua|I1K-1,
neBugHOMY Cxkuranuto. Kimaccudukamms pazmoiib- IIMOHHOTO MAaTepH- |[TPAKTUUECKHX 3a/1a4. ITK-2
HBIX YCTPOMCTB. anma (ITyHkT 6 Tema 3yB
4), perreHue 3aaad.
4.5. Tema. 3aKOHOMEPHOCTH TETUIOOOMEHA B TOTIKE U 2 2121 1 |[Ipopabotrka  nek-|Hammume xoHcmektoB Jnekiuii. Cnmaua|llK-1,
KOHBEKTHUBHBIX MOBEPXHOCTAX KOTIIOB [IMOHHOTO MAaTepH-|MIPAKTUIECKHUX 3a]1ad. I1K-2
ana (ITynkr 6 Tema 3yB

4), pelieHue 3a1au.




; .
2 Ayauropuas % { Buz caMocTosTeNb- &bz
Pasie/TeMa AMCLHILIHHE] Q | KOHTaKTHas pa6o-§ g ] Lo Dopmel TEKYLETo KOHTPOIL U poMe- | £' & 2
3 Ta 58 JKYTOIHOM YCIIEBAEMOCTH 28 &
Q L g 0O0TEI 2
O | (Bakax. wacax) [ & 9 pa ST 3
Hroro no pa3neny 4 8 10/41 | 5
Pa3zgea S.KoHCTpyKIIMM 1 KOMIIOHOBKA 3JIEMEHTOB 6
IIapOBBIX KOTJIOB
5.1. Tema. McniapurenpHble MOBEPXHOCTH HArpeBa 2 1 [|IIpopabotka  nex-|Hamuuue koHcnekToB sekuuid. IIposep-|I1K-1,
[apoBBIX KOTJIOB, HA3HAUYEHHUE U KIacCU(UKALUSL LIMOHHOTO MAaTEpPH-|Ka BBIIOJIHEHHS KypCOBOIO IIPOEKTA. I1K-2
ana (ITynkr 6 Tema 3yB
5). Pemienue Kyp-
COBOT'0 IPOEKTA.
5.2. Tema. Ha3znauenue u kinaccuukaius napormepe- 2 2 |[Ipopaborka  nek-|Hanuume koncmekToB nekiuid. ITposep-|I1K-1,
rpeBaTesIel MapoBbIX KOTIOB LIUOHHOI'0 MAaTEpPH-|Ka BBIIIOJIHEHUS KYPCOBOI'O IIPOEKTA. [1K-2
ana (Ilynkr 6 Tema 3yB
5). Pemenue Kyp-
COBOI'0 IPOEKTA.
5.3. Tema. XBOCTOBBIE TOBEPXHOCTU KOTEJBHBIX ar- 2 1 |IIpopabotka  nex-|Hamuune koHcnekToB snekuuid. [Iposep-|I1K-1,
peraToB, Ha3HaYEHHE, KIaCCU(PUKAIIHS IIMOHHOTO MAaTepH-|Ka BBIMOJIHEHHS KypCOBOIO ITPOEKTA. I1K-2
ana (ITynkt 6 Tema 3yB
5). Pemenue Kyp-
COBOT'0 IPOEKTA.
Hroro no pazneay 5 6 4
Paznen 6. Boaublil pexxuM U KauecTBO Mapa KOTJIOB. | 6
3arpsi3HeHUE ¥ OYMCTKA HapYKHBIX U BHYTPEHHUX
NIOBEPXHOCTEN HarpeBa
6.1. Tema. CucteMbl HOATOTOBKU MUTATEILHON BO- 2 2 1 [IIpopabotka  nek-|Hamuume koncrektoB nekiuit. Craua|I1K-1,
JIbl, TTIOKa3aTeNnu kadecTsa. IIpoayBka KoTioB LIMOHHOTO MaTepH-|[IPaKTUYECKHUX 3a/ad. [1K-2
ana (Ilynkr 6 Tema 3yB

6), pemicHue 3a1a4q.




e| AymuropHaz 5 = 4 Bu caMoCToATe b- e o é
Pas e/ TeMa AHCIHILIHIEE] 9 | KOHTaKTHas pabo- =g : Hoil Dopmbl TEKYLLIETO KOHTPOILL U IIpoMe- | £ & 2
3 Ta 58 JKYTOIHOM YCIIEBAEMOCTH 28 &
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6.2. Tema. TpeGoBaHus K Hapy KOTEIbHBIX YCTaHO- 2 2 |IIpopabGotka  nek-|Hammuue koncnekToB jekuuid. [Iposep-|I1K-1,

BOK. Crioco0bI cenapanuu U IpOMBIBKU IMUOHHOTO MaTepH-|Ka BBIMOJIHEHHS KypCOBOIO MTPOEKTA. [1K-2
ana (ITynkr 6 Tema 3yB
6). Pemienue Kyp-

COBOTO NPOEKTA.

6.3. Tema. lllnakoBaHue MOBEpXHOCTEHN HarpeBa 1 2 1 |[Ipopabotrka nek-|Hamuume koHcmekToB yekiuid. [Iposep-|I1K-1,

CIIOCOOBI OYUCTKU OT 3arps3HEHUM LIUOHHOI'0 MAaTEePH-|Ka BBIIIOJIHEHUSA KypCOBOIO IIPOEKTA. [1K-2
ana (ITynkt 6 Tema 3yB
6). Pemenue Kyp-

COBOT'0 MTPOEKTA.

HToro no pazaeny 6 6 2 4

Paszgea 7.TemnoBoii pacyer KOTJIOB 6

7.1. Tema. TertoBast cxema KoTJia 1 2 2 2 |llpopaborka  nek-|Hamnume koHcmekToB Jekmmid. Cnaga|IT1K-1,
IIMOHHOTO MaTepH-|IpakTruueckux 3aaad. Caaya oryeto 1o ([1K-2,
ana (Ilynkt 6 Tema|1abopaTopHBIM paboTaMm. I1K-10
7), peuieHue 3ajad, 3yB
MOJITOTOBKA OTYeTa
no 1abopaTOpHBIM
pabortam.

7.2. Tema. Yka3aHus o TEMJIOBOMY pacueTy KOTJIOB 312211 | 2121 2 |Ilpopadotka  nek-|Hamuume xoncmekToB nekuuid. Cpaya|IIK-1,
IIMOHHOTO MaTepH-|MTPAKTUIECKHUX 3ajad, OTYETOB 1o J1abo-|[1K-2,
ana (ITyHkT 6 Tema|paTopHBIM paboTaMm. I1K-10
7), pelieHue 3ajad, 3yB
MOJIrOTOBKA OTYeTa
o  J1abopaTOPHBIM
paboTtam.

Hroro no pazueny 7 4 1421 | 42 | 4
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Pa3nean 8. 'mapoaunamMuka u a3poiMHaAMHUKA MAPO- 6
BOT'O KOTJIa
8.1. Tema. YcioBus Hazie)KHOW PabOTHI KOTJIA, pe- 2| 3 2 2 |IIpopabGotka  nek-|Hamumume xoncnektoB nekiuit. Cnaua|llK-1,
KUM, CTPYKTYpa U XapaKTepUCTHKA MOTOKa paboue- IMMOHHOTO MaTepu-|npakThuueckux 3anad. Cmaua otuera mo ([1K-2,
ro Tena. ana (ITynkt 6 Tema|nabopaTopHbIM paboTaMm. I1K-10
8), pemieHue 3amad, 3yB
HOJrOTOBKA OTYETa
no J1abopaTopHBIM
pabortam.
8.2. Tema. Hagexnocts mupkynsauun. Cxema pacye- 2 2 1 |[Ipopabotrka  nek-|{Hammume koHcnektoB Jekiuii. Cmaual|llK-1,
Ta LUPKYJISLUHN. IIMOHHOTO MaTepH-|pakTHYecknx 3axad. [IpoBepka pemre-|I1K-2,
ana (ITyHkT 6 Tema|HHS KypCOBOIO MPOEKTA. 3yB
8), pereHue Kypco-
BOT'O ITPOEKTA
8.3. Tema aspoguHAMHUKa T'a30BO3IYIIIHOTO TPAKTa 2| 6 221 | 1 |lIpopabotka  nek-|Hamuuue xoncmektoB mekiuit. Craua|lTK-1,
KOTJIa IIMOHHOTO MaTepH-|npakTruueckux 3anad. Caaua otuera mo (I[1K-2,
ana (Ilynkt 6 Tema|1abopaTopHBIM paboTaM. I1K-10
8), peuenue 3aaad, 3yB
MOJITOTOBKA OTYeTa
no 1abopaTOpHBIM
paboTtam.
Hroro no paznery 8 6921 | 6/2 | 4
Pa3nen 9. Beixos 1 XapakTepUCTUKH [IUIaKa U 30J1bL. | 6
3ammuTa OKpyKaroIIei cpeibl OT BPEAHBIX BEHIOPOCOB
npu paboTe KOTIOB
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9.1. Tema. Bpixon nuiaka u €ro XxapakT€pUCTUKH. 2 1 |IIpopabotka  nek-|Hammume koncnekToB nekuuii. [Iposep-|I1K-1,
CopepxaHuie BpeAHbIX PUMECEH B MPOJIYKTaX Cro- IMUOHHOTO MaTepH-|Ka BBIMOJIHEHHS KypCOBOIO MTPOEKTA. [1K-2
paHus ana (ITynkr 6 Tema 3yB
9), pereHue Kypco-
BOT'O ITPOCKTA
9.2. Tema. 3onoynaBnuBaHue. 3alUTa MPOTYKTOB 2 2 1 |[Ipopabotrka nek-|Hamuume koHcnektoB Jekiuii. Cnmaua|llK-1,
CrOpaHus OT OKCHUJIOB CEPBI U a30Ta IIMOHHOTO MaTepH-|mpakTudeckux 3anad. [IpoBepka BbI-|I1IK-2
ana (ITyHkT 6 TeMma|HMOJHEHHS KypCOBOI'O MPOEKTA. 3yB
9), peleHue Kypco-
BOTO TMpOEKTa U
MpPaKTUYECKUX  3a-
a4
HToro mo pazaeny 9 4 2 2
Pa3nen 10. KoMOnHUpOBaHHBIE YHEPTOTEXHOJIOT U~ 6
YECKHE arperarbl. JKCIUTyaTalusl U IoKa3aTelu pa-
OOTHI KOTEIHHBIX YCTAHOBOK
10.1. Tema. DHEProTEXHOIOTUYECKHE arperaThl U 2 2 |Ilpopabdotka  nek-|Hanuume xoncnektoB nekmuii. [Iposep- |I1K-1,
KOTJIbI POU3BOJICTBEHHBIX TEXHOJIOTHYECKUX CH- [IMOHHOTO MaTepH-|Ka BBIITOJHEHHUS KYPCOBOTO IMPOEKTA. ITK-2
cTeM ana (ITynkt 6 Tema 3yB
10), odopmienue
KYpPCOBOTO IPOEKTA
10.2. Tema. XapakTepUCTHUKNA U KOHCTPYKIIUH Mapo- 2 1 |[Ipopabotrka  nek-|Hammuue koHcmekToB nekiuid. [Iposep-|I1K-1,
BBIX M BOJIOTPEUHBIX KOTJIOB LUOHHOTO MaTepH-|Ka BBIIIOJIHEHUS! KYpCOBOIO MPOEKTA. ITK-2
ana (ITynkrt 6 Tema 3yB

10), odopmienue
KypPCOBOTO IPOEKTa
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10.3. Tema. Okcmutyarauust KOTa0B. PEMOHT, ocTaHOB 2 1 |IIpopabGorka  nek-|Hammume koncrnekToB sekuuii. [Iposep-|I1K-1,
¥ Ha/130p 3a Koiiamu. [lyTu pa3BuTHs KOTenbHON IIMOHHOTO MAaTEepH- |Ka BHIITOJHEHUS KYPCOBOTO IIPOEKTA. [1K-2
TEXHHKH. ana (Ilynkr 6 Tema 3yB
10), odopmienue
KYpPCOBOTO NPOEKTA
Hroro no pazneay 10 6 4
Hroro no nucuuniune 6 |51|17/6M|34/141 35,95 IIpomexxyTounass arrecranusi (3K3a-
MeH / KYpCOBOil IPOEKT)
6 102 35,95




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jlns pemieHusi NMpeAyCMOTPEHHBIX BHMJOB y4eOHOH paOOThl MpH HM3Y4YEHUH IUCLMUILIIMHBI
«KoTenpHple yCTAaHOBKM W MApOTEHEPATOPHI » B KaueCTBE 00Pa30BATEIbHBIX TEXHOJIOIHH HCIIONb-
3yIOTCS KaK TPaJULMOHHBIE, TAK U MOJYJIbHO — KOMIIETEHTHOCTHBIE TexHonoruu. Ilepenada Heoo-
XOJJMMBIX TEOPETHYECKUX 3HAHUH M (popMUpOBaHHME NPEACTABICHUN 10 KypCy MPOUCXOIUT C MPH-
MEHEHHUEM MYJbTUMEIUIHOro 00opynoBaHus. JIEKIIMOHHBIM MaTepHal 3aKperuisercss Ha Jlabopa-
TOPHBIX paboTax, TJe MPUMEHSETCS COBMECTHAs JEATENLHOCTh OOyJYaroMMXCsl B TPYIIIE, HANPaB-
JIEHHasl Ha pelleHne oOLIeH 3aJaun IMyTeM CIIOKEHUS pe3yJbTaToOB MHIUBHYyaIbHON paboThI uiie-
HOB rpynmnsl. /lJis pa3BUTHS U COBEPILIEHCTBOBAHUS KOMMYHMKATHUBHBIX CIIOCOOHOCTEH 0O0ydaro-
IIMXCS OPTaHU3YIOTCS IPAKTUYECKUE 3aHATUS B BUJE JUCKYCCUM, aHAIN3a PEAIbHBIX MPOOIEMHBIX
CUTYyallM U MEXIUCUUIUIMHAPHBIX CBA3EH M3 Pa3IUYHBIX 00JIacTel B KOHTEKCTE pelaeMoi 3aja-
yy. CamMocTosITeNbHAs PaboTa CTUMYJIUPYET 00yJarOIUXCsl K CaMOCTOSITEIbHOM IPOPabOTKE TEM B
npoliecce HanucaHus pedepaTo, HOArOTOBKH K IUCKYCCUSM, K KOHTPOJIBHBIM paboTaM U TECTUPO-
BaHHUIO.

Peann3anus KOMIETEHTHOCTHOIO MOJXO/a IMpelycMaTpUBAeT HCIIOJIb30BaHUE B y4eOHOM
IIPOLIECCE AKTUBHBIX U MHTEPAKTUBHBIX (POPM IPOBEIACHUS 3aHATUHN (KOMIBIOTEPHBIX CUMYJISALUH,
JIEJIOBBIX U POJIEBBIX UIP, Pa300p KOHKPETHBIX CUTYalMH, IICUXOJOIMYECKUE U UHBbIE TPEHUHIH) B
COUYETaHUM C BHEAYAUTOPHOM pabOTON C 1enbio (OpMHUPOBAHUS U Pa3BUTHUS NPOPECCHOHATBHBIX
HaBBIKOB 00YYaroIUXCS.

6 YueOHO-MeTOAMYECKOE 00ecrieYeHHe CaMOCTOATEeIbHOM PadoThl 00y4ar0IMXCs

HepeueHb KOHmMpPOJIbHblX 60NPOCOB onsa NPOMENCYMOUYHOSO0 KOHMPOJisZi npu npopa60ml<e JIEKYUOHHDBbIX
mamepuaios

Tema 1

1. Hasznauenue u kiaccuuKaius KOTEJIBHBIX yCTaHOBOK. [lapameTpsl u 0003HaUEHUS Tapo-
BBIX KOTJIOB.

2. UYewm 3amaercs nBrKeHHE pabodell cpeipl B MApooOpa3yronmx Tpydax KOTIOB ¢ €CTCCTBCH-

HOW LUPKyJIsALuen?

PabGoune rmeMeHTHI TapOBBIX KOTJIOB.

Cxema mapoBOJITHOTO TPaKTa KOTJIa C €CTECTBEHHOM IIUPKYIIALUEH.

Uemy paBHA KPaTHOCTb HUPKYISAIUHU ISl IPSIMOTOYHOTO KOTJIa?

Cxema mapoBOro KoTja ¢ MHOTOKPaTHON MPUHYIUTEIbHON IIUPKYIISAIUEH.

[IpsiMOTOUYHBIE KOTJIBI U UX OCOOCHHOCTH.

Kakoli a1eMeHT OTCYTCTBYET B MPSAMOTOYHBIX KOTTA?

VYkaxute 0003HaUeHNE TUTIOpa3Mepa KOTIa C MHOTOKPAaTHON MPUHYIUTEIBHON ITUPKYIIAIIN-

el ¥ MPOMEKYTOYHBIM TaporneperpeBareinem?

10. B ocHOBY ki1accH(HKAIMU KOTJIOB ITOJIOKEHBI MPOIIECCHI, TPOTEKAIONINE B OJTHOM W3 €ro
noBepxHocTel HarpeBa. B kakoit umenHo? Kakast 0cOO€HHOCTH MPOIIECCOB MPHU I3TOM y4HU-
ThIBaeTCS?

©COoN AW

Tema 2

1. XapaKTepI/ICTI/IKI/I SHECPreTUUCCKOro TOIlJIMBA. Bunpr u BHCMCHTapHLIﬁ COCTaB DHCPICTHUYC-
CKHX TOIIJIMB.

2. HcximounTte U3 TEIIOBOro OajaHca MapoBOrO KOTIA, paboTaromiero Ha MPUPOJHOM Tase,
COOTBETCTBYIOIIYIO CTaThIO TEIJIOBBIX TOTEPb.
1) uepe3 orpakaeHus;
2) ¢ yXOIAIIMMU Ta3aMu;
3) OT MEXaHMYECKOT'0 HEI0XKOTa;
4) OT XMMHUYECKOTO HE0XKOTa;
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Kakue BeIMYMHBI COCTABISIIOT MaTepUANIbHBINA OaJaHC BEIIECTB KOTEIbHON yCTaHOBKH.
[IponyBka, ee pa3HOBUAHOCTH M CMBICI HCIIOIb30BaHMS.

OCHOBHBIE CTaThU TEIUIOBOTO OajlaHCca BEIIECTB B KOTIIE.

YTo Takoe HOMUHAIILHASIAPOIIPOU3BOAUTEILHOCTD KOTJIA.

Teoperuueckuii U AEHCTBUTEIBHBIN PAcXObl BO3yXa Ha ropeHue, KodpduurueHT n3obITKa
BO3.yXa.

CocTtaB ABIMOBBIX T'a30B IIPU MIOJIHOM U HETIOJIHOM FOPEHUH, ONPEIeNICHHE UX KOJINYECTBA.
[Tpucocs! Bo3ayxa 1o TPakTy KOTJa, MX BIMSHHE HAa KOJMUYECTBO MPOILYKTOB CTOPAHMSL.
TpexaToMHBIE ¥ BYXaTOMHBIE Ta3bl, ONPEICIICHHE UX KOJIHYECTBA.

Tema 3

KoadduumeHt noaesHoro aeicTBrs KOTiaa U pacxo]l TOIUIMBA, €r0 Pa3HOBUAHOCTHU JUIS KO-
TEJIbHBIX YCTaHOBOK.

Anroput™M pacdera NpoayKTOB CrOpaHMs TOIIMBA (TEOPETUUECKUN pacxoj BO3ayxa, 00beM
Y DHTAJBIUH MPOJYKTOB CTOPAHUS).

[Tone3no ucnonb30BaHHAs TEIUIOTA TOIJIMBA B KOTEJIbHOW ycTaHOBKE. Pacnonaraemas ten-
JI0Ta B KOTEJIbHOM YCTaHOBKE.

HOTepI/I TCIIJIOTHI C YXOILSIHII/IMI/I razamu, HpI/ILII/IHLI BO3HUKHOBCHUsA, KOJIHYCCTBO B HpO-
IIEHTHOM COOTHOIIICHHUH, CIIOCOOBI COKPAIIICHHS.

HOTepI/I TCIJIOTBI OT MEXAaHUYCCKOI'O HEO0XO0ra, HpI/I‘-II/IHI)I BO3HUKHOBCHUs, KOJIHUYECTBO B
MIPOIICHTHOM COOTHOIIEHUH, CIIOCOOBI COKpAIICHUS.

HOTepI/I TCIIJIOTBI OT XMMHYCCKOI'O HCEI0XKO0ra, HpI/ILII/IHI)I BO3HUKHOBCHUsA, KOJIHUYCCTBO B
MIPOIICHTHOM COOTHOIIEHUH, CIIOCOOBI COKpAIICHUSI.

IToTepu TEIIOTHI Yepe3 OrpaXkIA0IINE OBEPXHOCTH, IIPUYMHBI BOSHUKHOBEHUS, KOJIM4YeE-
CTBO B IIPOLIEHTHOM COOTHOIIIEHUH, CTIOCOOBI COKpAIIIEHUSI.

HOTepI/I TCIIJIOTHI C 30J'IOI>1 U IJIaKoM, HpI/I‘II/IHI)I BO3HHUKHOBCHHUA, KOJIMYCCTBO B HpOHeHT-
HOM COOTHOIIIEHUH, CTIOCOOBI COKpAILIEHHSI.

Ornpezenenne K KOTJia METOJO0M MPSIMOTO U 00paTHOTO TEIJIOBBIX OAJTAHCOB.

[TyTtu noBeimeHUs 3PPEKTUBHOCTH PaOOTHI KOTENBHBIX YCTaHOBOK.

Tema 4

Tonku JuIsl c)KUraHusl TBEPAOTO TOIUIMBA, BHUJbI, 00JACTH NMPUMEHEHMSI, 3aKOHOMEPHOCTH
TOpPEHMs TBEPJOro TOIUIMBA.

Cokuranue TOIUIMBA B CJIOE, PAa3HOBUIHOCTH, IPUMEHEHHE.

CxeMbl CKUraHusl TBEPJOTO TOIUIMBA B CJIOEBBIX TOIKAX, PA3HOBUAHOCTH TOMOK, TOTLIUBO-
nojayva.

3aKOHOMEPHOCTH COKUTaHUS ra3000pa3HOro TOIUIMBA, YCTPOMCTBA JJISl CXKUTaHUs, KUHETU-
yeckoe U AU Py3nOHHOE TOPEHHE.

3aKOHOMEPHOCTH CKUTAHUS KUJIKOTO TOIJIMBA, YCTPOMCTBA.

KamepHoe cxxuranue tBepaoro Tomiba. OCOOEHHOCTH MCIIOJIb30BAaHUS MBUIEBUHOTO TOTI-
JUBA.

TpakT yraenogauu v npienpuroToBiaeHus. OCHOBHBIE XapaKTEPUCTUKHU TOIUIMBHON IBLIH.
3arpaTsl JHEPTUH HA Pa3MoJl IbUIH U KJIacCU(UKALKS TOTLTUBOPA3MOIbHBIX MEIbHUII.
Ha3nauenue 1 KOHCTPYKLIUHU yTIJIEpa3MOJIbHBIX MEIbHUII.

. Ilpmenurarenu u CcerapaTopsbl IMbLIA.

Tema 5

Bunpl, HazHaueHue, KOHCTPYKLMM M IPUHLUII pacuyeTa UCHAPUTEIBbHBIX IIOBEPXHOCTEHN
HarpeBa KOTJIOB.
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HaznauyeHnue, KOHCTPYKIIMU U IPUHIUI pacyeTa naporneperpeBaresieil KoTiaoB.

HckmrounTe U3 mepedHsi MOBEPXHOCTEH HarpeBa KOTJIa MOBEPXHOCTbh HE OTHOCSINYIOCS K
HCIIAPUTETHHBIM.

1) mogbeMHbIE KpaHHBIE TPYOBI;

2) becTonsr;

3) KOHBEKTUBHBIE KUTISATUIBHBIC TYYKH;

4) maporneperpeBatelb.

KoHcTpykimu 1 0cO6eHHOCTH pabOTHI BO31YyXOIMOA0TpeBaTENCH KOTIIOB.

HawnGospimumii BO3SMOXKHBIN TeMIIEPaTyPHBIM HAOP JOCTUTAETCS TIPH:

1) mpssiMOTOKE;

2) NepeKpeCcTHOM TOKE;

3) IpOTHBOTOKE;

4) cMeIlIaHHOM TOKE.

Haznauyenue, KOHCTPYKIIMU U PUHIUI pacyeTa YJKOHOMalH3epOB KOTIIOB.

KoncTpykuuu kotenbHbix arperaros tuna JJKBP (/IE).

Kakmne moBepXxHOCTH, HarpeBa pacIoyIOKeHbl B HIDKHEH vactu Tonku? Ilouemy oHu Tak
Ha3bIBAOTCs?

Kakue moBepxHOCTH HarpeBa pacroyioKeHbl B TOPU30HTAIBLHOM (IIEPEXOTHOM) Ta3oxoe?
Kakyto poJib BBINTOJIHSET 3KOHOMaii3ep kotna? ['me pacmonokeHbl 00pa3yrolue ero Io-
BEPXHOCTH Harpepa?

Tema 6

Bopa, moka3zarenukadecTna.

Bonnebrit pexxum KoTia0B.OTIIOKEHUE COJEH KECTKOCTH Ha MOBEPXHOCTIX HarpeBa KOTJIOB,
BU/JIbI OTJIOKEHUH, (PaKTOpBI 0Opa30BaHUSI.

TpeGoBaHus K MTUTATEIHHOM BOJIE KOTEIBHBIX YCTAHOBOK, MTOBEICHHE MPUMECEH, KOPPO3HSI.
IIponyBka, CHUKEHUE CONECOAEPKAHUS 10 BOAIHOMY TPAKTy KOTJIA.

Cenapanust mapa, BBIHOC BJIard U COJICH.

Mertoapl Moay4YeHUs YUCTOro mapa (MpoAyBKa, CTyNEHYATOE MCHAapeHHe, cenapalus, npo-
MBIBKAQ).

Jleaspanyst BOAbI B KOTEIBHBIX YCTAaHOBKAX, IPUYMHBI IPUMEHEHHUS.

[II;makoBaHME MOBEPXHOCTEN HarpeBa KoTJa.

CniocoObl OYMCTKH OT MOBEPXHOCTEH HarpeBa OT IIaKa.

. Ouncrka HOBerHOCTefI HarpeBa KOTJjia OT HaKH!IIH.

Tema 7

TemoBas cxeMa apoBOro KotJa.

OCHOBBI TEMJIOBOTO pacueTa KOTeJbHBIX YCTaHOBOK.

[TopsioK 1 MOCIIE0BATENBLHOCTD pacyueTa.

Pacyer 00b€MOB U SHTANBNNNA BO3TyXa U MPOJYKTOB CrOPaHUSI.

TenmooOMeH B TOIOYHON KaMepe W METOABI €ro pacyera (r€OMeTpUYEeCKHe U ONTUYECKHE
XapaKTePUCTHKH, CTETIEHb YKPAaHUPOBAHMUS, CTENIEHb YEPHOTHI).

TennooOMeH M METO/IbI €ro pacyeTa B KOHBEKTUBHBIX MIOBEPXHOCTSIX Harpesa (Temreparyp-
HbI€ HAIOPBbI, )KUBBIE CEUCHMS], TOJIINHA U3JIy4aroIIero cjosi, CKOPOCTH rasa u padouero Te-
1a, K03 PULUEHTHI 3arpsi3HeHN ).

KoMInoHOBKa TOMOYHBIX YCTPOMICTB.

Br160p OCHOBHBIX pa3MepoB KOTIIA.
KoMnoHOBKa OTAENbHBIX TOBEPXHOCTEN HarpeBa KotJa.

. Ilpumep TemnoBoro pacuera kotna JJKBp-10-13.

Tema &



1. TIlepeuncnauTe OCHOBHBIE THIIBI KOTJIOB C TOYKU 3PEHHUSI CXEMbI JIBHKCHUS (LIUPKYJISLINH)
Cpelbl B UCTIAPUTENBHBIX (TTap000pa3yoINX ) TOBEPXHOCTIX HArpena.

2. MOXHO JIi cO3/1aTh KOTEJl C €CTECTBEHHOU IMPKYJISALUEH, paboTaloMMi IpU CBEPXKPUTHU-
YECKHX ITapameTpax napa?

3. Kakwue cuibl obecriednBarOT IBMKEHUE pab0Yero Tesia 4yepe3 UCIIapUTeIbHbIC TOBEPXHOCTH
HarpeBa KoTJia ¢ €CTECTBEHHOM IUPKYIISLHUEH?

4. ]Jlns KOTJa ¢ €CTeCTBEHHON NUPKYISALUEH 00sS3aTeNeH 3JIEMEHT, KOTOPBI OTCYTCTBYET B

NPSMOTOYHBIX KoTiax. Kakoi 3To anemeHT?

["a3ogquHaMUYeCKHil pacyeT 3J1IEMEHTOB KOTJa, BEIOOP TATOIYTHEBBIX MAIIUH.

6. OcCOoOEHHOCTH TUIPOAMHAMUKH KOTJIOB (HAMOpP LUPKYJSIUU, COMIPOTUBICHUS, MIICHOYHBIN

U MYy3bIPBKOBBIE PEKHUMBI, HAJECKHOCTh LUPKYJALMH, TEIJIOBas M TUAPABIAYECKAs pas-

BEPTKH).

HanexHocTh HIMPKYJISLNH.

8. Kakwme amemeHThI (YCTpOHCTBA) OOCCIICUMBAIOT YIAJICHHE YXOMSIIUX Ta3oB (TPOJTYKTOB
CropaHusi TOIUIMBA) U3 KOTJIa B aTMochepy?

9. Tlouemy ABIMOCOC pacmojaraioT IO TPAKTY JBIMOBBIX Ta30B 32 30JI0YJIOBHTEIEM, a HE Iie-
pen Hum?

10. Kakue npeumymiectBa umeeT T-o0pa3Has KOMIIOHOBKA KOTJIA?

o

~

Tema 9

Brixon u XApPaKTCPHUCTHUKU HIJIaKa U 30JIbI.

CocTaB 111aKa 1 3015l

3amuTa OKpYKarolei cpeibl OT BPEIHBIX BBIOPOCOB MPHU pabOTe KOTIIOB.

CopepxaHue BpeAHBIX PUMECEH B MPOIYKTaX CTOPAHUS

3os10ysIaBTUBaHUE. 3alIUTa TPOAYKTOB CTOPAHUS OT OKCHJIOB CEPBI U a30Ta
Konzaencaiiys BOASHBIX TapOB U3 MPOAYKTOB cropanusi. Hemoctatku, cnocoosl 60pHObI.
O6e3BpexkuBanue cTouHbix Bog TOC.

30710 — ¥ HIaKOyIaJeHne, XpaHEeHUE, KOHCEPBUPOBAHUE.

[IInako — ¥ 30J10 HCITOJIB30BAHKE B TTPOMBIIIIIICHHOCTH.

10 Brnusinue BpeHbIX MpUMeceil Ha SKOHOMHKY PabOThl KOTEIBHON YCTaHOBKHU.

CoNoaR~LN E

Tema 10

Kakoe nonsitue mupe: "napoBoi KoTen" Uiy "KoTenbHasi yCTaHOBKa'"?

Pacnpenenenue Harpy3ku Mex1y HapajjiebHO paboTaIOIIMMU KOTIaMH.

CocTosiHME apOBbIX KOTJIOB B AKCILUTYaTallUH.

OcTaHOBIapOBOrOKOTIIA.

[Tyck mapoBoro kotia B paboTy.

PemoHnTKOTIIA.

Hanzop 3a kotmamu.

KomOuHMpoBaHHbIE YHEPrOTEXHOJOTHUECKUE arperarsl.

DHEProTeXHOJIOTMYECKHE arperarsbl JUisi BBICOKOTEMIIEPAaTypHBIX M HU3KOTEMIIEPaTyPHBIX
IIPOLIECCOB.

10. [Tyt pa3BUTHS KOTEIBHOW TEXHUKH.

CoNoa~wLN E

KypcoBoii mpoeKT BBIMOIHIETCS 00yJarOIMCsI CAMOCTOSITENILHO TIOJT PYKOBOJICTBOM TIPEToa-
Batess. [Ipu BBIMOMHEHUU KypCOBOTO MPOEKTa 00ydaroImuiicsa JOHKEH MOoKa3aTh CBOE YMEHHUE pa-
00TaTh C HOPMATUBHBIM MATEPUAIOM U JPYTHUMH JIUTEPATYPHBIMU UCTOYHUKAMH, a TAKKE BO3MOXK-
HOCTb CHCTEMAaTHU3UPOBAaTh M aHAIU3UPOBATh (PaKTUUECKUH MaTepHall U CaMOCTOSATEIbHO TBOpUE-
CKH €T0 OCMBICIIHBATh.



B Havane m3ydeHns: TUCHMIUIMHBI MTPENOJaBATEINb MpeiaracT o0yJaroniMcsl Ha BBIOOp mepe-
YeHb TEM KYPCOBBIX IMPOEKTOB. OOyUaIONMiics CaMOCTOSATEIBHO BEIOUPAET TEMY KYpCOBOTO IIPOEK-
ta. COBMajZiIecHNEe TeM KYPCOBBIX IIPOEKTOB Yy CTYICHTOB OJHOW y4eOHOH TpYyINIBI HE JIOMYCKAETCH.
YTBepKIeHUE TEM MPOBOAUTCS €KETOIHO Ha 3acelaHUM Kadeapbl.

[Tocie BBIOOpA TeMBI mpernonaBarenb (opMyIUpyeT 3aJaHne MO KypCOBOMY IPOCKTY U PEKO-
MEHJIyeT MepeUueHb JIUTEPATYPHI U €€ BHIMOIHEHUS. VICKIIIOUNTETbHO BaKHBIM SBIISICTCS MCIIONb-
30BaHME MH()OPMALMOHHBIX HCTOYHUKOB, & UMEHHO cUcTeMbl «VIHTepHEeT», 4TO TacT BO3MOXKHOCTh
o0yyarommmMmcst 601ee IMOJIHO U3JI0KUTh MaTepUall 10 BHIOPAHHON UM TEMe.

B npouecce HanrcaHus KypcOBOTO IMPOEKTa 00Y4YaIOMUIiCS TOIKEH pa3o0paThesl B TEOPETHUECKUX
BOIIPOCAaxX M30pPaHHON TEMBI, CAMOCTOATEIIFHO MPOAHAIU3UPOBATh MPAKTHYECKUN MaTepual, pa3o-
OpaTh 1 000CHOBATH MPAKTUUECKUE TPEATIOKCHHUS.

[IpenonaBaTesnb, IPOBEPHB MPOEKT, MOXKET BO3BPATHUTH €€ JJIs T0pabOTKH BMECTE C MHUCh-
MEHHBIMH 3aMe4aHusIMU. CTYIEHT IOJDKEH YCTPAHUTh MOIyYEHHBIC 3aMEYaHHs B YCTAHOBJICHHBIH
CPOK, IIOCJIE Yero paboTa OKOHYATEIILHO OLICHUBACTCSL.

KypcoBoii mpoekr nomkeH ObiThb odpopmiieH B coorBerctBun ¢ CMK-O-CMI'TY-42-09
«KypcoBoii npoekT (paboTa): CTpYKTypa, CoiepKaHue, o0IIue MpaBuiia BHIIIOIHEHUS U 0popMIIe-
HUS.

[IpumepHBIi TIepeYeHb TeM KYpPCOBBIX MPOEKTOB W NPHMEp 3aJaHHs IPEICTaBICHBI B pasuene 7
«O1EeHOYHBIE CPeNICTBA JUISI TPOBEACHHUS IPOMEKYTOUHON aTTeCTALIUN.



7. OueHOYHbIE CPeICTBA ISl POBeAeHNsI POMEKYTOYHOM aTTecTallul

JlaHHBIN pa3aes COCTOUT UX ABYX IIYHKTOB:
a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA /IJIsl MPOBEACHUS NMPOMEKYTOUYHOM aTTeCcTAllUM:

CrpykTyp-
HBIU DJIEMEHT
KOMITIETEHIIA

IInanupyemsle pe-
3yJIbTaThl 00y4YeHHUs

O1neHOYHBIC CPEACTBA

[TIK-1 Cnnoco6HOCTh y4acTBOBaTh B cO

TUBHOW JJOKyMEHTaluen

Op€ M aHaJIN3C UCXOAHBIX JAaHHBIX IS IIPOCKTUPOBAHUA 3H€pFOO6’I)eKTOB H UX 3JICMCHTOB B COOTBETCTBUU C HOpMaA-

3HaTh

DyHIaMEHTAIbHBIE
OCHOBBI €CTECTBCH-
HOHAYYHBIX TUCIIU-
IUTUH TIpH cOope,
aHaJIN3€ U NIPUMEHE-
HUM UX MPU MPOEK-
TUPOBAHUU KOTEIb-
HBIX YCTaHOBOK, Ma-
pOreHepaToOpOB U UX
3JIEMEHTOB B COOT-
BETCTBUH C HOpMa-
TUBHOU JJOKYMEHTa-
nuen
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. Haznauenue u kinaccu@ukanus KOTeJIbHbIX YCTaHOBOK.

. Paboune sneMeHThl TapoBBIX KOTJIOB.

. [TapameTpsl 1 0003HAYECHNUS TAPOBHIX KOTJIOB.

. CxeMa napoBOJSHOTO TPAaKTa KOTJIa C €CTECTBEHHON LIMPKYJIALAEH.

. CxeMa napoBOro Kotja ¢ MHOTOKpaTHOM INPUHYIUTENbHON UPKYIISAIUEH.

. IIpsAMOTOYHBIE KOTJIBI U UX OCOOEHHOCTH.

. CxeMa KOTeNbHbIX ycTaHOBOK ¢ [[-00pa3Hoil KOMIIOHOBKOIA.

. Haznayenue, KOHCTpYKIIMH U IIPUHLUII pacyeTa SKOHOMaNU3€pOB KOTIIOB.

. Haznadyenue, KOHCTpYKIIMH M IPUHLNII PACc4YeTa UCIIAPUTEIbHBIX IOBEPXHOCTEN HarpeBa KOTJIOB.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.

HazHaueHne, KOHCTPYKIIMHU U IIPUHIUI pacdyeTa naponeperpeBareneii KOTaoB.

KoHcTpykiiuu 1 0co06eHHOCTH paObOTHI BO31yXONOA0TpEBATENEH KOTIIOB.

Ha3znauenue nu oco0eHHOCTH pabOThI KOTJIOB-YTHIIN3aTOPOB.

Konctpykuuu kotensHbix arperaroB tuna JJKBP (/IE).

KoHcTpykuuu sHepreTuueckux Koo Ha npumepe E-210-140 (BK3-210-140).

KoHcTpykinu 1 0co6eHHOCTH paboThI TeIIO(UKAIMOHHBIX BOAOTPEHHBIX KOTI0B, Ha mpuMepe KB-I'M-100.
TennoBoii GanaHc MapoBOro KoTia.

TenoBsle MOTEPH MAPOBOTO KOTJIA.

KoadduumeHt noneznoro AeicTBUs KOTIa U pacxo/1 TOILIUBA.

TemiooOMeH B TOMOYHOI KaMepe U METOJIbI €ro pacyera (reoMeTpUYECKUe U ONTHYECKHE XapaKTepUCTUKH, CTe-
Hb SKpPAaHUPOBAHUS, CTENIEHb YEPHOTHI).

20. TenmooOMeH U METOJIbI €r0 pacueTa B KOHBEKTUBHBIX TOBEPXHOCTSAX HAarpeBa (TeMrepaTypHble HAllOPhI, KUBbIE
CEeueHMsI, TOJIIMHA U3TyYaroIlero cios, CKOPOCTH raza u padbodero tesua, KodQpQHUIUEHTH 3arpsA3HEHNS).

. 'a3omHamMuyeckuii pacyer 3JIeMEHTOB KOTJIa, BBIOOP TSATOAYTHEBBIX MAIlIKH.
. OCOOEHHOCTH THPOIMHAMHMKH KOTJIOB (HAOP HUPKYIISIIMN, CONPOTUBJICHHUS, TNIEHOYHBIM U My3bIPbKOBBIE pe-




Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemsle pe-
3yJIbTaThl 00Y4YeHUs

OneHouHble CpeCTBA

YKUMBI, HA/ISKHOCTb LUPKYJISIUH, TEIJIOBAsl U THAPABINYECKas Pa3BEPKH).

23. BoaHBI# pexxuM KOTJIOB (TpeOOBaHMsI K MUTATEIHHON BOJIE, TOBEICHUE TIPUMECEH, KOPPO3Hsl, cenapanus napa,
BBIHOC BJIaru U COJIe, MPOyBKa).

24. MeTtoapl IOTYyYEHHUS YUCTOTO napa (IIpoyBKa, CTYIIEHUAaTOE UCIIapEHHE, Cenapalus, IPOMBIBKA).
25. HamexHOCTh OBEPXHOCTEH HarpeBa KOTJIOB (3arpsi3HEHUS, KOPPO3HSI U OUUCTKA).

26. CBoiicTBa 30JI0IIAKOBBIX OTXOI0B U MX BIUSHHE HA padOTy KOTJIA.

27. CucTembl LUTAKO30J10yAAJICHHUSL.

28. KamepHble TONKH ISl CKUTAHUS TTBUTH.

29. AspoHamMuKa TOMOK KOTJIa.

30. KoMnoHOBKa IrOpEIOYHBIX YCTPONUCTB Ha TOIKE.

31. IIputeyroapHbIe TOPEKH.

32. OcOOEHHOCTH CKUTaHMSI TBUIEBUIHBIX TBEP/BIX TOILIMB.

33. Koncrpykuuu GpopcyHOK.

34. OcoO0EHHOCTH PaCIbUIMBAHMS U COKUTAHUS KUIKUX TOILIUB.

35. KOHCTpYKIIMU Ta30BbIX TOPEJIOK U KAMEPHBIX TOMOK JUIsl MPUPOJIHOIO rasa.

36. XuMHueCcKUi HEJO0KOT TOIUIMBA U N30BITKH BO3/1yXa.

37. OcoOGEHHOCTH CX)KUTaHMSI Ta3000pa3HBIX TOIUTUB (CBETUMOCTD (hakena, CTa0MIbHOCTh (PPOHTA BOCIIIAMEHEHUS,
cMeceoOpa3oBaHue).

38. IloaroroBka Ma3zyTa K C)KUTaHUIO.

39. Cxembl ra30cHa0KEHUs KOTJIOB.

40. CucTtemMbl BUIEOPUTOTOBIICHUS KOTJIOB.

41. Cenapatopbl IbLIN U MBUICTUTATEIH.

42. Ha3znaueHue 1 KOHCTPYKILIHMH YIJIEpa3MOJIbHBIX MEJbHHUII.

43. TpakT yrienoauv v NbLICIPUTOTOBICHUSA.

44. YronbHas MbLIb U €€ CBOMCTBA.

45. KamepHoe cxxuranve TBEpI0ro TOIUIMBA.

46. Cxxuranue TOIUIMBA B TOMKAX KHUIISAILIETO CIIOSI.

47. CxeMbl C)KUTAHMS TBEPJOTO TOIJIMBA B CIIOEBBIX TOMKAX.

48. AJ'II‘OpI/ITM pacucTa NpoOAYKTOB CropaHus TOILJIMBa (TCOpCTI/I‘-ICCKI/Iﬁ pacxoa Bo3ayxa, 00BEM U DHTAIBIINHU MMpoayK-

TOB CTOpaHus).
49. XapaKTepuCTUKN YHEPTETUYECKOT0 TOIUIMBA.
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KOMIIETEHINH
50. Buzipl v 31€eMEHTapHBI COCTAaB SHEPTETUYECKUX TOIUIMB.
YMerb [Tpumensts pynna- |1. IIpomsBectu pacuer TeriooOMeHa B TonoyHoi kamepe kotia JIKBP-6,5-13 npu mnomanu termoBocnpusitus Fr =
MEHTAJIbHBIE OCHOBBI 39 M% 1 9a = 1900 °C u cxuraHuu IIPUPOJHOTO rasa.
€CTCCTBEHHOHAYY- 2. IlpomsBecTu pacueT TerI00OMEeHa B KOHBEKTUBHBIX IMMOBEpXHOCTsIX HarpeBa koTia JJKBP-10-13, paGoTaromiero
HBIX TUCLHIUIMH IIPU Ha MPUPOJTHOM Ta3e, PU TeMIIepaTypax JABIMOBBIX Ta30B Ha Bxoje u Beixoae 3’ = 1050 °C u §" = 800 °C, mio-
cbope, aHanuse u magu rermiooomena Fr =52 M.
IIPOCKTUPOBAHNH 3. BBIIOMHUTH pacyeT yKpyHMHEHHOTO TEIIOBOro Oananca maposoro komia tuma JJIKBP-10-13 npu cxuranuum TBep-
KOTCJIbHBIX yCTaHO- JIOTO TOIIMBA MPU HOMHAHAIBLHOM Pacxo/e.
BOK, ITapOreHepaTo- 4. Bsinonnuts pacuet KITA-6pyrTo u KI1/I-HerTo 1s mapoBoro kotia
pOB U UX BCIIOMOTa- tuma JIKBP-10-13, paboTaromem Ha ra3000pa3HOM TOIUTUBE MPH HOMH-
TCIBbHBIX DJICMCHTOB HaJILHOM PacXoze.
5. PaccumraTh CKOPOCTH BUTAHHUSI IIPH CYKUTAHUU TBEPAOTO TOIUIMBA B KHUIISIIEM» CIIO€ MPH CpeaHer (pakium ya-
crutl yriast dy = 120 MKM | IUIOTHOCTH py = 1200 KI/MC.
6. PaccumrtaTh KpaTHOCTh HIMPKYJISIIMK U IBHKYIIMN HAMop U1 NIPSIMOTOYHOTro KoTJia Tunopaszmepa 11-800-210.
Bnagers Hagbikamu cbopa u MMPUMEPHBINA NIEPEYEHDB 3AJAHUA KYPCOBOT'O ITPOEKTA

aHaJIN3a UCXOAHBIX
JTaHHBIX MIPHU MTPOEK-
TUPOBAHUS KOTEIIb-
HBIX YCTAaHOBOK, ITa-
pPOTEHEPATOPOB U UX
AJIEMEHTOB B COOT-
BETCTBHUM C HOpMa-
TUBHOM JOKYMEHTa-
ouen

BEIIONTHUTE TEMI0BOM pacyeT MapoOBOTO KOTCJIILHOT'O arperara I[KBP I CIICAYIOIUX UCXOJAHBIX JAHHBIX !

Tun xoTina [IpousBoaurens- aBne- ITap Temnepary- XBOCTOBBIE T10- IIponys-
HOCTb HUE pa nura- BEPXHOCTH Ka
TEJILHOH BO-
JTbI
JKBP 10-13 2,5 xr/c 1,2 MIla | Hacsimien- 104 °C [Tapomeperpena- 8%
HBIN TENb
CocrTasB TOTI- Ccr % H? 9% N? % O14 % S’f’ % W? % AP %
JMBa ’
Hazapos- 70 3,3 15 2 0,5 8 14,8
CKUI OypbIit
yrojib

IIK-2 Cnoco0HOCTh IMPOBOAWTE PACYETHI IO TUIIOBBIM METOJUKAM, ITPOCKTUPOBATH TEXHOJIOTNUICCKOC 06opy)1013aH1/1e C UCIIOJIB30BAHUCM CTAHAAPTHBIX
CpCACTB aBTOMATHU3allUN MMPOCKTUPOBAHUS B COOTBCTCTBUU C TCXHUYCCKUM 3aJaHUCM
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3HaTh

Tunossle METOAUKH
IIPOBEACHUS pacué-
TOB U IPOEKTHPOBA-
HUsS OCHOBHBIX Y3JIOB
U 3JIEMEHTOB KO-
TCJIbHBIX YCTaHOBOK
U I1apOreHepaToOpoOB
C MCII0JIb30BaHUEM
CTaHJAPTHBIX
CPEJICTB aBTOMATHU-
3alluy IPOEKTUPOBA-
HHs

. Haznauenue n knaccugukaius KOTeIbHbIX YCTaHOBOK.

. Pabouue 3neMeHTh! NapoOBbIX KOTJIOB.

. ITapameTpsl 1 0603HaYEHUS TAPOBBIX KOTJIOB.

. CxeMa napoBOJIIHOTO TPaKTa KOTJIa C €ECTECTBEHHOM LIMPKYJILUEH.

. CxeMa mapoBOro KOoTja ¢ MHOIOKpPaTHOM NMPUHYAUTEILHON UPKYJISIIUCH.

. [IpssMOTOUHBIE KOTJIBI U UX OCOOEHHOCTH.

. Cxema KOTeNbHBIX YCTaHOBOK C [I-00pa3HOii KOMITIOHOBKOIA.

. HazHauenune, KOHCTPYKLIMY U IPUHLUI pacyeTa SKOHOMAai3epOB KOTJIOB.

. Haznauenue, KOHCTpYKLIUU ¥ IPUHLUI pacyeTa UCIAPUTEIbHBIX TOBEPXHOCTEH HarpeBa KOTJIOB.

10. Ha3snaueHune, KOHCTPYKIMH U MIPUHIIMII pacueTa naporneperpeBareneil KoTiaoB.

11. KoHCTpyKIIMK 1 OCOOEHHOCTH pabOThl BO31yXOMOAOTIpeBaTeIei KOTIOB.

12. Ha3znaueHnue u 0coOeHHOCTH PabOThI KOTJIOB-YTHIM3aTOPOB.

13. Konctpykuuu korenbHbix arperatoB tuna JKBP (JE).

14. KoHCcTpyKIMU dHEepreTruyeckux Koo Ha nmpumepe E-210-140 (bK3-210-140).

15. KoHCTpyKIIMu 1 0COOEHHOCTH pabOThI TEMIO(UKALMOHHBIX BOJOIPEHHBIX KOTIOB, Ha npumepe KB-I'M-100.
16. TerutoBo# 6anaHc MapoBOTO KOTJIA.

17. Tennosle OTEPHU MApOBOT0O KOTJIA.

18. KoadhdurmeHT nose3Horo 1elcTBUs KOTJIA U PacXoj TOILIUBA.

19. TenmooOMeH B TOOYHOM KaMepe U METO/IbI €ro pacueTa (reOMeTpHUeCKUe U ONTUYECKUE XapaKTePUCTUKH, CTe-
NE€Hb YKPAHUPOBAHMUSI, CTEIICHb YEPHOTHI).

20. Tersio0OMEH ¥ METOJIBI €r0 pacueTa B KOHBEKTHUBHBIX TOBEPXHOCTSAX HarpeBa (TeMIrepaTypHble Haropsbl, KUBbIE
CEYEHHS, TOJIIMHA U3TyYaIOLIero CJI0sl, CKOPOCTH Ta3a U paboyero tena, KoahGULIUEHTHI 3arpsI3HEHUS).

21. l'a3oquHaMUYECKH pacyeT 3JIEMEHTOB KOTJa, BEIOOP TATOYTHEBBIX MAIIMH.

22. OcoOGeHHOCTH TUAPOAMHAMUKH KOTJIIOB (HANOp IUPKYISIIINK, COMPOTUBIIEHUS, TUIEHOYHBIM U My3bIPHKOBBIE pe-
KHUMBI, HQJIeKHOCTh LIUPKYJISIIMU, TETJIOBask M TUAPABINYECKask pa3BEPKN).

23. BoaubIil pexxuM KOTJI0B (TpeOOBaHUS K MUTATEILHON BOJIE, TOBEICHNUE TTPUMECEH, KOPPO3Hsl, CerapaIiys mnapa,
BBIHOC BJIaru M COJIeH, MPOAyBKa).

24. Metoabl OTYyYEHHS YUCTOTO napa (MpoyBKa, CTYIIEeHUYaTOe HCIIapeHHe, cenapalus, IpOMbIBKaA).

25. HagexxHOCTh MOBEPXHOCTEH HarpeBa KOTJIOB (3arps3HEHUs, KOPPO3HsI U OYMCTKA).

26. CBo¥iCTBa 30JI0IIAKOBBIX OTXO/IOB M MX BIUSHHE HA padOTy KOTJIA.

27. Cucremsbl NUIAKO30J10y 1aJIEHUSL.

O 00 1N DN P WK
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28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

KamepHble TONKY [T COKUTAHUS TTBUTH.

AdpoauHaMKKa TOIOK KOTJIa.

KoMItoHOBKa rOpeIoYHBIX YCTPOWCTB Ha TOTIKE.

IIbuIeyrOJIBHBIE TOPEIIKH.

Oco0eHHOCTH CKUTaHMS TBUIEBUIHBIX TBEPABIX TOILUIHB.

KoncTpykuuu ¢popcyHoOK.

Oco0eHHOCTH PacHbUIMBAHUSA M CKUTAHUS XKUJIKUX TOIUIUB.

KoHCTpyKIIMHU ra30BBIX TOPEIOK M KAMEPHBIX TOMOK JUISl TPUPOJHOTO ra3a.

XUMHUYECKUH HET0XKOT TOIUIMBA U N30BITKH BO3/AyXa.

OCOOEHHOCTH CHKUTAHUS Ta3000pa3HBIX TOIUIMB (CBETUMOCTH (hakela, CTabuIbHOCTh (PPOHTA BOCIIIAMEHEHUS,

cMeceoOpa3oBaHue).

38.

39

HOIIFOTOBKa MaszyTa K C’)KUI'aHHUIO.

. CxeMmbl ra30CHa0XeHUs KOTJIOB.
40.
41.
42.
43.
44.
45.
46.
47.
48.

CI/ICTGMBI HI)IJIerI/IFOTOBJIGHI/Iﬂ KOTJIOB.

Cenaparopsl UM U MBUICTTUTATENN.

HasnadyeHune 1 KOHCTPYKIIMH YIJIEPa3MOJIbHBIX MEJIBHHIL.

TpaxT yriaenosayu ¥ NbUICIPUTOTOBICHUSI.

VYroapHas IBUIL U €¢ CBOMCTBA.

KamepHoe cxuranuie TBEp10ro TOIIMBA.

C)KI/IFaHI/Ie TOIIJIMBA B TOIIKAX KUIIAIIICTO CJI04.

CxeMbl CKMTaHMS TBEPJIOTO TOIUIMBA B CIIOEBBIX TOIKAaX.

ANTropuTM pacueTa NpoaAyKTOB CTOPaHUs TOIJIMBA (TEOPETUUECKHI pacXo]] BO3ayXa, 00BbEM U SHTAJIBIIUU MPOIYK-

TOB CTOPaHUs).

49.
50.

XapakTepUCTUKH SHEPTEeTHUECKOT 0 TOILINBA.
Bujel 1 aneMeHTapHbIN COCTaB YHEPIETUUECKUX TOIUIMB.

YMmern

IIpoBoaUTE pacy€Tsl
OCHOBHBIX Y3JIOB H
JJIEMEHTOB KOTEJIb-
HBIX YCTaHOBOK M
[IapOreHepaTopoOB,

1. TIpowmsBectu pacuer TermiooOMeHa B TOMOYHOH kamepe koTiaa JIKBP-6,5-13 npu miommaam TermioBoCIpUsTHs
F.=39 M2 1 9a = 1900 °C u cxxuranuu MPUPOTHOTO Ta3a.

2. TlpowmsBecTH pacueT TemI000MeHa B KOHBEKTHBHBIX MOBEPXHOCTsIX HarpeBa komia JJKBP-10-13, paborarome-
T'O Ha MMPUPOTHOM Ta3e, IPU TeMIepaTypax JIBIMOBBIX Ta30B Ha BXoze U Beixoae 3’ = 1050 °C u 9" = 800 °C,
[UIoIaay TermrooomMmena F =52 e




Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemsle pe-
3yJIbTaThl 00Y4YeHUs

OneHouHble CpeCTBA

POCKTHPOBATH TEX-
HOJIOTHYECKOE 000-
PYAOBaHHUE C UC-
[I0JIb30BAHUEM CTaH-
JApTHBIX CPEJCTB
aBTOMAaTu3annuu HpO-
CKTUPOBAHHMSI

3. BBINONHUTE pacyeT YyKPYIMHEHHOTO TEIJIOBOro Oananca napooro kotia tuna JIKBP-10-13 npu cxxuranum
TBEPJIOTO TOILIMBA IPU HOMUHAIILHOM PacXoJie.
4. Bemonauts pacuet KIIJ[-6pyrTo u KII/I-HeTTo muist mapoBoro kotia tuna JIKBP-10-13, paGoTaromniem Ha ra-
3000pa3HOM TOILIMBE ITPH HOMUHAIBHOM PacXo/ie.
5. PaccuutaTh CKOPOCTH BUTAHUS MPU COKUTAHUU TBEPIOrO TOIUIMBA B «KHIISIIEM) CIIO€ IIPHU cpeAHel (ppakuuu
gactull yrist 0y = 120 MKM U TUI0THOCTH Py = 1200 K/,
6. PaccumTarh KpaTHOCTH NUPKYISAIUHU U ABIKYIUI HAOP JUIS IPSIMOTOYHOTO KoTina Tunopasmepa [1-800-210.

Bnaners

OcHoBamu npoBejie-
HUSI Pac4€TOB TIPU
POEKTHPOBAHUS OC-
HOBHBIX y3JIOB
AIIEMEHTOB KOTEJb-
HBIX YCTaHOBOK, I1a-
pOTEHEPaTOPOB H
BCIIOMOTaTeIbHOTO
000pyI0BaHUS C HC-
NOJIb30BaHUEM CTaH-
JapTHBIX CPEACTB
aBTOMaTH3alMU Ipo-
CKTUPOBAHUA

BrInoaHUTE TEIIOBOM pacyeT MapoBoro KoTesnbHoro arperara JIKBP i cienyronmx uCXOQHbIX JaHHBIX

Tun xoTina [IpousBoaurens- [aBne- ITap Temnepary- XBOCTOBBIE T10- IIponys-
HOCTb HUe pa nura- BEPXHOCTH Ka
TEJILHOH BO-
Jbl
JKBP 10-13 2,5 xr/c 1,2 MIla | Hacsimien- 104 °C [Tapomieperpena- 8%
HBIN TEJIb
CocraB ton- | C” o H? o N” o4 O” o S’ % W?* o A” oy
JIiBa '
Hazapos- 70 3,3 15 2 0,5 8 14,8
CKuit OyphbIii
yroJib

TIK-10 'otoBH

OCTb K Y4aCTHIO B pa60Tax M0 OCBOCHHUIO U TOBOAKC TCXHOJIOTMYCCKHUX PO CCCOB

3HaTh

OCHOBHBIE TEXHOJIO-
TUYECKHUE TTPOLIECCHI
B y3JIaX U dJIEMEHTaxX
KOTEJIbHBIX YCTaHO-
BOK M IIaporeHepa-
TOPOB, IIPX OCBOE-
HHH, JTOBOJKHU U 0€3-
OIIaCHOM DKCILTyaTa-
1007071

1. 3aKOHOMepHOCTI/I MOZCIINPOBAHUS A3POANHAMHNYCCKUX ITPOLICCCOB.

O N Ok

Anroput™M BbIOOPA TATOTYTHEBBIX YCTPOMCTB.

Ha3naueHnne penupKyiIsiuy JbIMOBBIX Ta30B.

VYcnoBus nonodus MOJEIN KOTENBHOM yCTaHOBKH.

Kaxk onpenensiercst COnpOTHBIEHNUE TOPEIOYHBIX YCTPOHUCTB?

Kak cocraBmsiercs TeruoBoit 6ananc u Haxoautcst KITJ[ mapoBoro xotna?
Kaxk onpenensitorcs TemioBble NoTepu KoTiaa?

Mertonponorus SKCIICPUMCHTAJILHOTO OIIPCACIICHUA COHpOTI/IBHeHI/Iﬁ ra3oBOro TpakTa KOTJia.
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9. UYro takoe KII/] 6pyrro u KII/] HerTo kotna?

10. O6BsACHUTD METOAOJIOTHIO IPSIMOTO U 0OPATHOTO TEIJIOBOTO OasiaHca.

11. KakoBbI COCTaBIISIOIINE TEIIOBOrO Oananca Kotia?

12. B yem cytb Metoauku onpenenenus KIIJl kotia MerogoMm oOpaTHOro TeraoBoro 6amaHca?
13. 3aBHCHUMOCTh PaCXOIHOM YaCTH TEILUIOBOTO OaJlaHCa OT PEKUMHBIX TTapaMeTpOB KOTJIa.

14. Yro taxoe KIIJ] xoTiia 6pyTTO 1 HETTO?

15. Kak 3aBucur KIIJ] koT/1a oT naBienus napa?

YMmers

[TpuMeHSTh 3HAHHS
OCHOBHBIX TE€XHOJIO-
THYECKHX IPOIECCOB
B y3JIaxX M 3JIEMCHTAX
KOTEIbHBIX YCTAHO-
BOK U TIapOTeHepa-
TOpPOB, TPH OCBOE-
HHH, JOBOJKHU U 0€3-
OTIaCHOM JKCITyaTa-
107011

1. TIpousBectu pacuer TemiooOMeHa B TonouyHo# kamepe kotia JIKBP-6,5-13 npu miomanu termnoBocnpustus F, =
39 M% 1 9a = 1900 °C u cKUraHum MPUPOTHOTO Ta3a.

2. Ilpou3sBectu pacueT TeII000MEeHa B KOHBEKTHBHBIX IOBEPXHOCTAX Harpesa komia JIKBP-10-13, paboTaromero
Ha MPUPOJTHOM Ta3e, PU TeMIIepaTypax JbIMOBBIX Ta30B Ha Bxoje u Beixoae 3’ = 1050 °C u §" = 800 °C, mio-
maaum Termmooomena Fr = 52 M2,

3. BBINOMHUTH pacyeT yKpyHIHEHHOro TeIIoBoro 6ananca naposoro koria tuna JJKBP-10-13 npu cxxuranuun tep-
JIOTO TOTUTMBA TP HOMUHAIIBEHOM Pacxoie.

4. Bemonuuts pacuet KI1/I-6pyrro u KII/I-HerTo ans maposoro kotia tuna JIKBP-10-13, paboTtaromiem Ha razo-
00pa3HOM TOIUTMBE P HOMHHAIBHOM pacxoie.

5. Paccumrtarh CKOPOCTh BUTAHUS NMPH CKUTAHUM TBEPJOr0 TOIUIMBA B «KUIIALIEM» CJIO€ IIPU CpeiHel (pakiuy ya-
crul yriist dy = 120 MKM ¥ IJIOTHOCTH Py = 1200 K/,

6. PaccunTaTh KpaTHOCTH HUPKYISLUHU M JBMOKYIIUI HAlop sl IPSIMOTOYHOr o KoTia tTunopasmepa [1-800-210.

Bnanets

Hassikamu ocBoeHUS
Y IOBOJIKH TEXHOJIO-
THYECKHUX IIPOLIECCOB
B y3JIax M 2JEMEHTAX
KOTEJIbHBIX YCTaHO-
BOK U IIapOTeHepa-
TOPOB JJIsl UX (-
(bexTHBHOM 1 6e3-
OMacHOM paboThI

Onucanue nadopamoproil ycmanoexku

DKclepUMeHTaIbHasl yCTaHOBKaA (PUC.) COCTOUT U3 3JIEKTPUYECKOro Mmaporeneparopa 1, konjaencaropa 16 u cucre-
MBI KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB. M3 BOJONPOBOIa Uepe3 BEHTHIIb 5 BOJIa 3a/IMBaeTCs B TapOreHepaTop,
I'Jie C MOMOIIIBIO AJIeKTpoHarpesarenst 17 oHa npespariaercs B nap. [lanee yepe3 BeHTHIIb 4 nap nocTynaer B 6apadan
naporeHepatopa 8. [laporenepatop cHaOXeH IIPeJOXPAHUTENBHBIM KJIAIIAaHOM 3, KOTOPBIH OTPEryIUpOBaH Ha JlaBjie-
Hue 0,22-0,24 MIla. JIns cnuBa koHeHcaTe U3 6apabaHa KOTJIa B BOPOHKY UMEETCs CIelMalbHbIi CIMBHOM KpaH 9.

N3 6apabaHa KOTJIa BIaKHBIA HACBIIEHHBIN Nap BBIXOAUT Yepe3 apoccenbHblil BeHTHb 10. Bentuip 11 ciyxur
JUIS IOJIEP’KaHUs B CUCTEME HEKOTOPOTo M30BITOYHOTO aBieHus. CapoccenpoBaHHBIN THAP MIPOXOAUT Yepe3 KOH-
JIEHCATOP MOBEPXHOCTHOIO OXJaKIeHHS 16 1 00pa3zoBaBILIMiics KOHIEHCAT cOOMpaeTcsi B MEpHOM HuiauHApe 18.
B ycraHOBKe HCHONB3YIOTCS KOHTPOJIBHO-U3MEPUTEIbHBIE IIPUOOPHI, CITyKaIIKe A7 ONpeAeTICHUs TEMIIEPaTyphI
(MMJUTMBOJIBTMETP) U JTaBJICHMSI I1apa HA Pa3IMUHbIX yYacTKaX, a TAK)Ke MOIIHOCTH TPyO4aToro 3JeKTpoHarpeBarTess
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ol

(anexTpocyeTyuk). [l u3MepeHust BpeMeHHU HAKOIJICHHUS KOHJIeHcaTa
B MEPHOM IWIMHAPE 18 CHYKUT CeKyHIOMED.

Jlabopamopnas paboma Nel
WCCJIEJOBAHUE KII1J] KOTEJIbHOM YCTAHOBKU METO/IOM
[MPAMOI'O TEIJIOBOT'O BAJTAHCA
Lenb paboTsl: skciepumeHTanbHoe u3ydenne KI1J[ kotia Mmetonom
MPSIMOTO TEIIOBOTO OalaHca.
[Tnan BbIONTHEHUS! PaOOTHI
_I_l:" ' 1. Ilepen BeIONHEHHEM PaOOTHI HEOOXOAUMO BHUMATEIHHO O3HAKO-
MUTBCS C 000pPYIOBaHHEM YCTAaHOBKH. 3aKPBITh BCE KPaHbl U BEHTHIIU.
3anuTh naporeHepaTop BoJOU 710 onpeesieHHOro ypoBHs. Konnenca-
TOp MOJICOeIMHUTH K TPOTOYHOM Boje. [loacTaBUTh 1Moa KOHAEHCATOP
€MKOCTb JIJIs1 cOopa KOHACHcaTa.
2. OTKpBITh BEHTWIb 4 U BKJIFOUUTH AJIEKTPOHArpeBarens 17.
3. [Ipu nocTUkKeHUM 3aJaHHOM BEJIMYMHBI JaBJICHUS NIapa B aporeHe-
paTtope MOCTeNEeHHO HauaTh OTKpbIBaTh BeHTHIU 10 u 11 Tak, 4ToObI MpeKpaTHIINCh MyNbCAlliU JaBJICHUS HA BBIXOJIE
u3 OapabaHa maporeHeparopa u 3a APOCCEIbHBIM KJIATaHOM.
4. OTKpBITH IpoccenbHblil BeHTHIb 10 Tak, uToObl qaBienue nocine Hero crajio 0,05 Mlla. [Tocne noctukenus ycra-
HOBHBIIETOCS P&KUMA MOXKHO IPUCTYIIUTh K U3MEPEHUSIM.
5. IlocTaBuTh 1O KOHAEHCATOP 16 MepHYI0 K010y 18 1 0JHOBpEMEHHO 3aceub BpeMsl. 3anucaTh MOKa3aHUs CUeTUYnKa
pacxoza 3J1eKTPOIHEPTHH.
6. VI3mepsTh 1aBJeHUE U TEMIIEpAaTypy Ha BbIX0Jie U3 OapabaHa U mepes] IpocceIbHbBIM BEHTUIIEM uepe3 Kaxasie 60 c.
Yepes 3 MuH 1ocie Havajaa M3MEPEHUN ONPeIeTuTh MacCy KOHACHCaTa B MEPHOU KOJIOE.
7. 3anucaTh NOKa3aHUS CUETYMKA PacXoja dJIEKTPOIHEPTUH.
8. IToBTOopuTh M3MepeHus 3 pasa. [1o 3amannro npenogaBaTens yCTAaHOBUTh HA KOHTAKTHOM MaHOMETPE HOBOE 3Hade-
HUE J1aBJIEHUS U IOBTOPUTH 3aMep.
9. 3anucarh MOKa3aHUs BOJOYKa3aTEIbHON KOJIOHKM TaporeHepaTopa B Hayalle ¥ B KOHIIE Ka)KJI0M CepuH 3aMepoB.
1 0. [TognepxxuBath Ha ogHOM U ToM ke ypoBHe (0,05 MIIa) naBienue B cucteMe MOCe IpoccenbHOro BeHTus 10.
11. Tlepen odopmieHreM oT4ETa IEPEBECTU NTOKa3aHUSI MIJTMBOJIBTMETPA B rpaychl Llenbcus mpu momoIiy cran-

Puc. 2. Cxema 1a60paToOpHO# yCTAHOBKU:

1 — naporeneparop; 2 — BOJIOYKa3aTebHaA KOJIOHKa; 3 — NPeloXPAHUTENbHBIN

4 — BeHTHIb AU14 TOJ1A4H NIapa; 5 — BCHTHIIb U1 3aN0/IHCHUA NApOreHepaTopa B

6 — ApeHaKHBIA BEHTHIIb; 7 — BOPOHKA /IS CIHBA KOHACHCATA U3 Oa

8 — GapaGaH naporeHeparopa; 9 — BEHTHIb U1 CIUBA KOHACHCE

10 — apoccenbHbIi BEHTHb; 11 — BEHTHIIb 1Sl pery/IMpOBaHHA Jal

12,13 — 06pasuoBbie MaHOMETPLI; 14 — MAHOMETP 3/IEKTPOKOH
k 15 — Tepmonapst (XA); 16 — konaencarop; 17 — 31eKkTpol

18 — MepHblii IHMHAP; 19 — CHETYHK Pacxosia ek

JTAPTHON TapUPOBOYHOI TAOIUIIHI.




Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemsle pe-
3yJIbTaThl 00Y4YeHUs

OneHouHble CpeCTBA

12. CocTaBUTh MPAMOM TEIIOBOM OalaHC M HAWTH TEIIOBBIC MoTepH naporeHeparopa u KII nis ncciaexyeMsix pe-
KUMOB.

13. HactpouTb 3aBUCUMOCTH MAPONPOU3BOAUTEIBHOCTH D maporenepaTopa oT yaeIbHOU JIEKTPUYECKOM MOIIIHOCTH
N,/M,, u KI1/I maporeneparopa oT maponpou3BoAUTEIbHOCTH, Iie N, — 31eKTpudeckas MOIHOCTh apOreHepaTopa,
KBT; My - cpennsis Mmacca )KUAKOCTU B TapOreHEpaTOpPE BO BPEMS KaxI0i CEpUU IKCIEPUMEHTOB, ONpeaeiseMas 1o
BOJIOyKa3aTeIbHON KOJIOE, KT.

14. OnpeaenuTs NOTEPH TEIUIOTHI TAPOTEHEPATOPOM PACUETHBIM ITYTEM, COTIOCTABUB C BEJIMYMHON MOTEPh, HAMICH-
HBIX U3 TEIJIOBOro OajnaHca, ONpeNeanTh BEIMYMHY HEBS3KH.

Pacuernas yacth
1. Tlone3nsie 3aTpathl TEIUIA

Q, =G, *i, (10)

rae G,=Gj, — pacxop mapa, Kr/c;
i, — DHTaANBNUA Napa MpH JaBieHuu P nepen peryKInoHHBIM KiamaHoM, KJK/KT; G- pacXxoj KOHIeHcaTa, KI/c.
2. IlonHeie 3aTpatsl Tema, KBT,

Q,=%% (12)
Q;,. Q; — pacxo[ IEKTPOIHEPTUH MO MOKA3AHUAM CUeTYnKa, KBT*u;
T — BpeMs DKCIIEPUMEHTA, 4.
3. KonmmuecTBo Temia, TepseMoe maporeHepaTopOM B OKPYKAIOIIYIO CPeNy, JIsl IPOMBIIIJICHHBIX KOTEIbHBIX yCTa-
HOBOK OITpeJIesIsieTCsl 10 HOMOTpaMMaM B 3aBUCUMOCTH OT MTPOU3BOIUTENBHOCTH KOTia. [[71s1 mabopaTopHoro mapore-
HepaTopa
Qnomepb =axAt+F (12)
r7ie @ - KOOPOUIUEHT TEIUIO0TAAa4YH IS YCIOBUN CBOOOAHON KOHBeKIMU, KBT/M2*°C; At =t + t, , t, —cpenHss
TeMIiepaTypa CTeHKH maporeHeparopa, °C; t, —remneparypa Bo3ayxa BJaldu oT maporeneparopa, °C; F —
noBepxHocTh Teriooomena F =F,, + F;; F,—moBepxHOCTh aporeneparopa; F; —moBepxHOCTh OapabaHa.

JI1st HaXOXKACHUS a NCTIOIB3YETCsl KpUTEPUAIBHOE YPaBHEHHE
Nu=c*(Gr*Pr)™n
rie Gr = gB*At * d3 /v 2—xpurepuii I'pacroda;
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Pr =v /a — xpurepwii [Ipanaris.

3HaueHUs1 KHHEMaTHIeCKON BSA3KOCTH V, M2 /C, TeMIIepaTypHOTo K03 duimeHTa 00beMHOro pacmmpenus 3, °C*-
1, k03¢ punmenta TeneparyponpoBoAHOCTH a, M”2/c, 1 KO3 PHUIMEHTA TEIUIONPOBOAHOCTH Bo3ayxa 4 B1/mM°C,
NPUHUMAKOTCS TIpU cpeanei Temmeparype t = 0.5(t, + t,) mo popmymnam:
v = (5.1*107(-5)t"2+0.115t+13.2)*107(-6); p=1.37*10"(-8)t"2-1.45*10"(-5)t+0.0047;
a=(7.71*107(-6)t"2+0.015t+1.76)*107(-5); A=-2.58*10"9-8)t"2+7.86*10"(-5)t+0.023.
B mnana3zone 3Hauenuit nmpousseneHus 1073 < Cr*Pr < 10”9 koadpdurment C B ypaBHeruu (13) anmpokcumupyercst
ypaBHEHUEM
C=1.54*10"(-4) Pr"3 -0,017 Pr*2 + 0,181 Pr + 0,971, (14)
a creredb n = 0,25.
KoadduuumeHT Teriootaaun i ycaoBUN CBOOOJHON KOHBEKIMH ONIPEENISIETCS 110 YPAaBHEHUIO
a = Nu=xA/Dcp (15)
, rie Dcp = d — cpenuuit tuamerp naporeneparopa u 6apadaHa.
Ornpenenuts MOTEPH TEIUIA ISl IBYX ycinoBuid: ipu temneparypax t,= 10 °C u t.= 50 °C, a taxxe npu t, = 25°C
u t. =80 °C.
4. OnpeaenuTsd yaeNbHYIO 3JEKTPUUECKYIO Harpy3Ky MaporeHeparopa
Ny0=N3/M8 (16)
rae N,— snekTpuueckas MOIIHOCTh maporeneparopa, kBr; M, — macca HarpeBaemMoil BOJbI, KT.

[opsanox odpopmiieHus: oTUET

Otuer o paboTe JOKEH colepKaTh cieayomee: 1) Ha3BaHue U 1eslb PabOThI; 2) KpaTKUHA KOHCIIEKT TeopeTHye-
CKOT'O BBEJICHMSI; 3) OMMCAHUE CXEMBbl YCTAHOBKH; 4) MOPSIIOK BBIMOIHEHUsI pabOThI; 5) pe3yabTaThl U3MEPEHUN U
pacueToB (CM. MPUJIOKEHHE); 0) BBIBOABI MO paboTe (00BACHUTH MOTYYSHHBIE 3aBUCUMOCTH).

JlaGopatopHnas paborta Ne2
OINPEAEJIEHUE KITJI KOTJIA 1 PACXOJA TOIUIMBA
[lenb paGoOTHI: U3yueHHE METOAUKH YCKOPEHHOTO pacyeTa MapoBOro KOTJIa Ha OCHOBE IKCIIEPUMEHTAIbHBIX JaHHBIX.
[1nan BbImOTHEHUS pabOTHI
DeKTprUecKas MOIHOCTh KOTJIa MPUHUMAaeTCs U3 JabopatopHoi padotel N2 B quanazone N,, = 6-9 kBrt. [Tapo-
IPOM3BOIUTENHLHOCTH 110 HACBIIEHHOMY Mapy ais snekrpokatia ¢ KII/ n,, pasuwa: D, = N,,n,,/(i, — i,,), T1€
i, uli,, - HTAIBIINU CyXOTr0 HACHIILIEHHOTO Mapa U MUTaTebHON BOIbI, KJ[)K/KT, Ha KpUBOM HACBILIEHUS NP J1aBJIe-
Huu P = 0,2 MIla u remnepatype 120 °C.
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Heo6xomumo onpeiesnTh pacueTHbIH pacxo/] TOIUMBa B, 1 SKBUBAIEHTHOI'O 110 MapOIPOM3BOIUTEILHOCTH TOII-
JMBHOTO KOTJIA.
HcxoaHbie JaHHBIE JIJIS pacdyeTa: BUJ] CKUTaeMOro TOIUIMBA- KaMEHHBIH yroyib Ky3Henkoro MecTopoxaeHus (MapKu
2CC); Hu31Ias TemioTa CropaHusi- Qf,= 24,6 M]JIx/Kr; OCHOBHBIE KOMIIOHEHTHI paboueii maccel, %: ¥ =64,1; HP =
3,3; A’ =18,2; WP = 9,0; remneparypa Tormusa t, =200 °C; mogorpes Bo3ayxa t,,,, = 350 °C; Temneparypa xo-
noaHoro Bosayxa ty, = 20 °C; temneparypa yxoaamux rasoB 9, = 130 °C; koopduiuent n3dpiTka BO3ayXa B yX0-
JANMX Ta3aX &y, = 1,4; 00bEMBI KOMIIOHEHTOB MPOJYKTOB CroOpaHus, M 3/Kr: TpeXaTOMHBIX Ta30B Vo = 1 2, a3ota
V2 = 5,16; nomu 305161 B IUTAKE U YHOCE, OTPE/ICsieMbIe B3BEIIMBAHUEM U M3 30J10BOr0 Oanaunca (a,,, + v =1) - a,,,
= 0,2 u ay,, = 0,8; TEMI0EMKOCTH IIaKa NpH ero temneparype t,,, = 1380 °C - C,,,, = 2,42.10"(-4) t,,, + 0,79
[k x/(xr*K)]; conepkaHusi TOPIOUYUX COOTBETCTBEHHO B IIIJIaKe M YHOCE, OIIpe/ieisieMble B3BEIIMBAHUEM U JOXKUTa-
HUeM J1abopatopHbiX 1pod: I, =30 % u Iy, = 50 %; 00beMHOE Co/IepKaHUe TIPOYKTOB HEMOIHOTO CrOPAHUs B
yxoasmux rasax, %: CO=0,5, H, =0,3, CH, = 0,1.

Pacuer nmpoBoauTCS 110 METOJIUKE YCKOPEHHOTO TEIJIOBOTO pacyeTa KoTia [4]:

1. TeopeTudecku HEOOXOAUMBIH pacxof Bo3ayxa, M 3/kr: V, = 0,263Q% + 0,007W* =0,0889¢” + 0,265H" = @’
/3,7; tne B MJIx/KT.
2. Koo hunuenT, yunuThIBAIOIMA Pa3Inuue HU3LIEH U PacroiaraéMon TEIIOThI Cropanus Tormea: kg, =1 +
(0,055t7 + 0,354¢,,95.4)™ 107(-3).
3. Pacnonaraemas Temiora, MIx/xr: Qb =k, @, .
4. DHTaNbMHs TEOPETHYECKOro 0bbeMa Bosayxa, kIbk/kr: (VC), = V, * 100[1,32 + 0,122 (9, * 1073 — 0,1)].
5. TloTepu TEIUIOTHI C YXOIAIIMMHU Ta3aMu, %: qo = (VC);ﬁyx {a), [1- (t/9))](a)— 1) } 1Q%, Tne Qﬁ B KJIK/KT.
6. [ToTepu TEMIOTHI (HEIOKOT) OT MEXAHMYECKOH HETONHOTBI cropanus, %: q4 = { [@y; Ly, /(100 -I,,)] + [ay, *
I, /(100- I,)] } 32,7 A”100/Q;, rae @) B kJIx/Kr.
7. OGbeM cyxux razos (M 3/kr): V., = Vgoz + Vyz Ha, — 1) V,
8. [Torepu TEIUTOTHI (HETOKOT) OT XUMHYECKON HETIOJTHOTHI CrOpaHus TOIUIHBa, %: q3 = (126,4C0 + 108H, + 3 5
8,2CH,) V., (100 - q4) 100/Q%, rne Qz B JIX/KT.
9. ITorepu TEMIOTHI B OKPYXKAIOIIYIO Cpeay, %o, B 3aBUCUMOCTH OT HOMHHATLHOU Harpy3ku Dy kr/c:

qsy = 3.6 * 10" (—11)D — 1.47 + 10~ (—8)D}+2.28 * 10~ (—6)D};—1.72 + 10~ (—4)D3 + 0.68
* 10" (=2)D%-0.143Dy + 2.0
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10. [ToTepu TEmIOTHI B OKPYKAIOUIYIO CpeAy MPU HEHOMHUHAIBHOM Harpyske D: qs = qsyDy/D
> > Cq — p p
11. ITorepu TemnoThbl ¢ pU3MIECKOM TEIOTOH Mutaka: g = @, AP €yt /@y, TE Qp B KIUK/KT.

12. KII/] xotia 6pytTo, %! nﬁp =100-(q2 + q3 + q4 + q5 + q¢)
[ ’QS ]}
¢ +as
Qx100 .p dp 1010175 P, 0p
14. Pacxon TommBa, ogasaemMoro B tonky B, kr/c: B=——Q, 1, = 2,56Dy (P—) /(@pNy)
H

15. PacuetHblil pacxon TonnusaB,, kr/c: B, = B [1 - (q4/100)].
[opsanox odpopmiienust oruera
Otuer no paboTe TOJKEH CoAepkKaTh CIEAYIOLIEE:
1) Ha3zBaHue U 11€71b PaOOTHI; 2) KPaTKUI KOHCIIEKT TEOPETUUECKOI0 BBEJICHNUS; 3) OMMCAHNE CXEMbI YCTAaHOBKH; 4)
MOPSIOK BBIMOJIHEHUS Pa0OThI; 5) pe3yabTaThl H3MEPEHHM U pacueToB (CM. MPUIIOKEHHE); 0) BHIBOBI MO paboTe
(0OBSICHUTD MTOJIy4YEHHBIE 3aBUCUMOCTH).
KOHTPOJIBHBIE BOITPOCHI
1. Kak cocraBmisiercst TerioBoit 6ananc u Haxoautcs: KIT/] mapoBoro xotiia?
2. Kak onpenensroTcs TEIIOBbIE MOTEPH KOTIa?
3. Yto takoe KIIJ] 6pyrro u KIIJ] HeTTo koTna?
4. O0BACHUTH METOJIOJOTHIO MPSIMOT0 U 00PAaTHOTO TEIJIOBOTo OanaHca.

13. KoaddunmeHnTt coxpaneHus TerioTsl @ = {1 —

IIpunoxenue
Tab6mumna I11
Pe3ynbTarhl 3KCIEpUMEHTaIBHOIO UCCIIEJOBAHMSI TapOreHepaTopa
Homep | Bpemsa | Cpennee nas- HaBnenue Temnepatypa | OHtansnus | Pacxon Pacxopn onek-
cepuun OTBITAa | JIEHWE B TAPO- napa mnepe napa tm, °C napa itm, KOHJIeHcaTa | TpodHepruu Q3’
3aMepoB | T, MHUH | reHepatope P, JPOCCETbHBIM kJ[x/kr Gk, kr/c Q»2”, kB1*u
MIIa BEHTHUJIEM kBT*u
Py, Mlla
1
2
Tab6muna I12

TennoBbie XapaKTEPUCTUKHU MTapOTeHepaTopa




Crpykryp-
HBIN DJIEMEHT
KOMIIETEHIINHU

[Inanupyemsle pe-
3yJIbTaThl 00Y4YeHUs

OneHouHble CpeCTBA

Howmep Pacxon [Tone3nnie [Tonueie 3a- | I[lotepu ten- Hessizka temno- | KIIJ] maporene-
cepuu napa G m, | 3aTpaThl TeN- | TpaThl TEIUIA | Ja(IKCIIEPUMEHT) BOTO Oananca paTtopa

Kr/c na Qm, kBt Qmon, kBT 2 om> KBT 6,% 1, %
1




0) Ilopsiok mpoBegeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3aTeJN U KPUTEPHH OlleHUBA-
HUS:

IIpomexyTrouHas arrectanus no aucuuIuinHe «KoTeapHble YCTAHOBKH U IApPOTE€HEPATOPhI»
BKJIIOYAET TEOPETHUYECKHE BOMPOCHI, TO3BOJISIOIINE OICHUTh YPOBEHb YCBOCHHS OOYYarOIIUMUCS
3HAHWM, ¥ NPAaKTUYECKUE 3aJlaHMsl, BBIABISIOIINE CTENEeHb C(OPMUPOBAHHOCTU YMEHUH U Biaje-
HU, IpoBOIUTCA B hopMe IK3aMeHa U B ()OpME BBITIOTHEHUS U 3alIUTHI KypCOBOTO ITPOEKTa
OK3aMeH 0 JAaHHOW JUCLUILIMHE IPOBOAUTCS B YCTHOM (hopMe 10 3K3aMEHAllMOHHBIM OUsIeTaMm,
KQKIbIH U3 KOTOPBIX BKIIIOYAET 2 TEOPETUYECKUX BOIIPOCA U OHO IPAKTHUUECKOE 3a/1aHHUE.

IToka3aTenu U KPUTEPUHU OLIEHHBAHUS IK3aMeHa:
— Ha OICHKY «OTIN4YHO» (5 0ayuioB) — oOydyaronIuiicss MOKa3bIBAET BBICOKHH YPOBEHb cHOpMHpO-
BaHHOCTHU KOMIIETEHIIUM, T.€. yMEHHE MPOBOIAUTH PAaCUEThl OCHOBHBIX Y3JIOB M 3JIEMEHTOB KOTEJIb-
HBIX YCTAaHOBOK U IMAPOT€HEPATOPOB, MPOEKTUPOBATH TEXHOJIOTMYECKOE 000pYyA0OBaHUE C UCIIONIB30-
BaHUEM CTAHJIAPTHBIX CPEICTB aBTOMATHU3AIMH MPOCKTHUPOBAHUS, 3HAHUS PYHJaMEHTAIBbHBIX OCHOB
JUCITUTUIMHBI ¥ UX NMPUMCHCHHE MPU PEIICHUN NMPOPECCHOHATBHBIX 33J1a4 IMOBBIIICHHON CII0KHO-
CTH;

— Ha OIIEHKY «XopoIio» (4 6aina) — o0yJaromuiics MOKa3bIBaeT CPEIHUN YpOBEHb chOopMHUpPOBaH-
HOCTH KOMIIETEHIIMH, T.€. YMEHUE MPOBOJUTh PACUETHI JIEMEHTOB KOTEJIbHBIX YCTAHOBOK W Tapo-
TreHepaToOpOB, MPOEKTUPOBATH TEXHOJIOTMYECKOEe O00OpyHOBaHWE, 3HAHHUS OCHOBHBIX (yHIaMEH-
TaJIbHBIX OCHOB JIUCITUTUIMHBI ¥ IPUMEHEHHE WX TPU PEIICHUH MPo(ecCHOHAIBHBIX 3a/1a4;

— Ha OLEHKY «YyJIOBJIETBOPHUTEIIbHOY» (3 0ayia) — o0yJarouuiics moka3blBaeT MOPOrOBBId YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETECHIIHA, T.€. 3HAHHUSI OCHOBHBIX (PYyHAMEHTAJIbHBIX OCHOB JUCIUILTAHBI
Y TIPUMEHSATH UX MIPH PEIICHUN IPO(ECCUOHATBHBIX 3a/a4;

— Ha OLIEHKY «HEYJOBJIETBOPUTEIbHO» (2 Oasia) — pe3ynpTaT 00y4eHus: He JOCTHTHYT, o0ydaro-
HIMICST HE MOXKET MOKa3aTh 3HAHUS HAa YPOBHE BOCHPOU3BENEHUS U OOBSICHEHHs] MH(OpPMALUH, HE
MOYKET MOKa3aTh UHTEIUIEKTyaJlbHbIE HABBIKM PEIICHUs IPOCTHIX 3a/1a4.

KypcoBoii mpoekT BhIMOIHAETCS 101 PYKOBOJCTBOM IpernojaBaress. B mporecce ero Hamnu-
caHusl o0yvaroUUiicsl pa3BUBAET HABBIKM K HAY4HOM paboTe, 3aKperisisi U OJHOBPEMEHHO pacIliu-
psist 3HaHUS, TOJTY4YEHHBIE NTPH U3y4yeHUH Kypca «KoTenbHble YCTaHOBKU M maporeneparopsl». [lpu
BBINIOJTHEHUH KypCOBOTO IPOEKTa OOyJaromuiics JT0/KEH MMoKa3aTh CBOE yMEHHe paboTaTh ¢ HOp-
MaTHBHBIM MaTE€pHaJOM U JPYTUMH JUTEPATypPHBIMU MCTOUYHMKAMH, a TaKXKe BO3MOXHOCTb CHCTe-
MaTU3UPOBATh M AaHAJIM3UPOBaTh (HAKTUYECKUH MaTepuad U CaMOCTOSITEIbHO TBOPYECKH €ro
OCMBICIIMBATb.

B mpomecce HanmcaHus KypcoBOTO MPOEKTa 0Oydaromuiics JOMDKEH pa3o0paThcs B Teope-
TUYECKUX BONpPOCaxX M30paHHON TEMbI, CAMOCTOSTENIFHO MPOAHAIM3UPOBATH MMPAKTUUYECKUI Mare-
puai, pa3odpatb 1 000CHOBAaTh METOJUKY pacueTa U MOoJydeHHbIEe PEe3yIbTaThl.

Kputepuu onieHKkn KypcoBOro npoexTa:
— Ha OILIEHKY «OTJIIMYHO» (5 0a/mioB) — paboTa BBHIMOJHEHA HA JOCTATOYHO BHICOKOM ypoBHE. O0y-
YAIOIIUNCSA MOKa3bIBaeT YMEHHE MPOBOAUTH PAcu€Thl OCHOBHBIX Y3JIOB U AJIEMEHTOB KOTEIbHBIX
YCTaHOBOK W MTApOTE€HEPATOPOB, IPOCKTHPOBATH TEXHOJOTHUECKOE 000pYI0OBaHNE C HCITOJIE30BaHU-
€M CTaHJAPTHBIX CPEJCTB aBTOMATHU3allMU TPOCKTUPOBAHUS, BBHIMOIHITH COOPOUHBIA YEepTEX U
aHATM3UPOBATh €TO;

— Ha OIIEHKY «Xopotioy (4 6amia) — paboTa BBITIOJIHEHA CpelHEM ypoBHE. OOyJaromuics moKa3bl-
BAa€T YMCHHEC IIPOBOJUTH paC‘IéTBI OCHOBHBIX Y3JIOB M 3JICMEHTOB KOTCJIBHBIX YCTAHOBOK H ITApore-
HEPAaTOPOB, MPOEKTUPOBATH TEXHOJIOTUYECKOE OOOPYIOBaHHE C HUCIOJIL30BAHUEM CTaHAAPTHBIX
CPEICTB MPOCKTHUPOBAHNS,



— Ha OIICHKY «YJOBJIETBOPUTENHHOY (3 Oaia) — 00yJaromuiics MOKa3bIBaeT MOPOTOBBIA YPOBEHbD,
T.C. YMCHUC TPOBOAUTH pvaéTBI OCHOBHBIX Y3JIOB 1 3JICMCHTOB KOTCJIbHBIX YCTAHOBOK H ITapore-
HEPaTOPOB;

— Ha OLIEHKY «HEYIOBJIETBOPUTEILHOY (2 Oaia) - pe3yabTaT 00y4eHHs HE JIOCTUTHYT, 3aHUE BbI-
NOJHEHO yacTu4yHo. OOydaroluiicss He MOXKET IO0Ka3aTh 3HAHMs Ha YpPOBHE BOCIIPOM3BEAEHUS U
00BbsicHeHUs! HH(POPMAIIUY, HE MOXKET TO0Ka3aTh MHTEIICKTYaIbHbIC HABBIKM PEIICHHUS MPOCTHIX 3a-
Jau.

8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITMOHHOE O0ecniedyeHHe TUCIIUIUIUHBI (MOYJIs)

a) OCHOBHAS JIUTEpaTypa:
1. T'mnw, A.B. Pacuer maponeperpeBaTenss 1 HU3KOTEMIIEpAaTyPHBIX TOBEPXHOCTEH HarpeBa mapo-

BBIX KOTJIOB : y4eOHO-MeToaudeckoe nocooue / A.B. I'nib; ToMCKHI MOTUTEXHUYECKUN YHH-
BepcuteT. - Tomck : M3n-Bo Tomckoro nmonurexHuyeckoro ynusepcurera, 2017. - 136 c. Pe-
xuM poctyna: URL: https://znanium.com/catalog/product/1043892

2. Kmumenko A.B., TemnosHepreruka u teruiotexHuka K. 3. TeruioBsle M aTOMHBIE 3JIEKTPO-

cranimu / Kimmmenko A.B. - M. : Msparensckmii gjom MDU, 2017. Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785383011706.html

0) 10MOTHUTEILHAS JIUTEpaTypa:

1. Mopo3os, A. II. Temnorenepupyromue ycraHoBKU. KoTenpHble YCTAHOBKU M ITapOr€HepaTo-
pbl : yuyebHoe mocobue / A. I1. Mopo3zos, I'. H. Tpybuusina ; MI'TY, [kad. TudC]. - Marauro-
TOPCK, 2010. - 275 c. : WL, rpad., CXEMBHI, TaoJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=342.pdf&show=dcatalogues/1/1074805/
342.pdf&view=true - MakpooOBeKT. - TEKCT : AeKTPOHHBIN. - FIMeeTcs meyaTHbIi aHalIor.

2. JleGenes, B.M. TemioBoii pacueT KOTEIbHBIX arperaToB cpeiHeil naponpou3BOUTEILHOCTH
[DnexTponHbIil pecypc]: yaednoe nocodbue / B.M. Jle6enes, C.B. [Ipuxonpko. — CII6.: U3narens-
ctBo «Jlaub», 2017. — 212 ¢. Pexxum mocrtyma: https://e.lanbook.com/reader/book/91071/#1

3. Beictpunkuii, I'. @. O6mas sHepreTHka: SHepreTudeckoe obopynosanue. B 2 u. Yacts 1 :
cnpaBovHUK 1 By30B / I'. ®@. Beictpunkuid, . A. Kupeea. — 2-e u3j., ucnp. u gomn. — Mocksa :
WznarensctBo IOpaiit, 2020. — 222 c. — (Beicuiee oOpazoBanue). — ISBN 978-5-534-03275-8.
— Tekcr : anextponnsiii / DBC IOpaiit [caitr]. — URL: https://urait.ru/bcode/453448

4. beictpunkui, I'. @. OOmias sHepreTka: sHeprerudyeckoe odopynosanue. B 2 4. Yacth
2. cupaBouHuK s By3oB/ I'. @. Beictpunkuii, D. A. KupeeBa. — 2-e¢ u3z., ucmp. u JOM. —
Mocksa : M3narensctBo HOpaiit, 2020. — 371 c. — (Bricee oOpa3oBanue). — ISBN 978-5-534-
03276-5. — Texcrt : anexkrponnsiii / DBC KOpaiir [caiit]. — URL: https://urait.ru/bcode/453477

B) METOAMYECKHE YKAZAHUSA:

1. Mopo3os, A.Il. MccrnenoBanue a3poaMHAMUKHA KOTEJIBHOTO arperara Ha Mmojienu [ Tekcrt]: me-
TOJI.yKa3aHHUs K BbIOJHEHHIO J1a0. paboTsl / A.Il. Mopo3os. - Marautoropck: MI'TY, 2013. 8 c.

2. Mopo3zos, A.Il. Onpenenenne KIIJ korenpHOro arperara MeToAOM OOPaTHOTO TEIJIOBOTO
6ananca [TekcT]: MeToa.yka3zaHHs K BBITOJHEHHIO J1a0. padoTsl / A.Il. Mopo3oB. -Marauroropck:
MI'TY, 2013. 5 c.

3. Mopo3zos, A.Il. HccnenoBanue TEMIOBBIX XapaKTEPUCTHK KOTEIbHOH ycraHoBku [Tekcr]:
METO/I.yKa3aHHs K BbINOJIHEHHIO J1a0. paboTsl / A.Il. Mopo3zos. - Marautoropck: MI'TVY, 2013. 8 c.
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CraHjapTHbIe

Microsoft Windows 7 J1-1227 ot 08.10.2018 11.10.2021

Microsoft Office 2007 Nel35 ot 17.09.2007 Beccpouno

7Zip CBoOoaHo 0eccpovHO
pacnpocTpaHsieMoe

FAR Manager CBoOoaHO pactpocTpaHsieMoe | 6eccpoyHO

JlonoJsiHuTENbHBIE

Microsoft Windows 10 Pro J-1227 ot 8.10.2018 11.10.2021

1.  ®enepanbHBII HHCTUTYT MPOMBIIUIEHHON coOcTBeHHOCTH : cailt POCITATEHTA / ®UIIC. —
Mockga : ®UIIC, 2009 — . — URL: http://www1.fips.ru/ (xata oopamienus: 18.09.2020). —
Pexwum noctyna: cBoOOAHBIH. — TEKCT: 37EKTPOHHBIH.

2.  Poccuiickuii unnexc nayunoro nutuposanus (PUHL) : HaunonanbHas 6ubnuorpaduaeckas
0a3a JaHHBIX HAYYHOTO HUTHpOBaHus. — Tekct: anekTpoHHbli / eLIBRARY.RU : nayunas
3JIeKTpOHHAs OnbanoTeka : cailT. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (mata oopamenus: 18.09.2020). — Pexxum gocryma: ajis
3aperucTpHp. MOJIH30BATENCH.

3. Axkanmemus Google (Google Scholar) : mouckoBast cucrema : caift. — URL:
https://scholar.google.ru/ (mara obpaimenus: 18.09.2020). — Pexwum goctyma: 1yis 3aperu-
CTpHP. NOJIb30BATENIEH. — TEKCT: 3JIEKTPOHHBIM.

4.  EnuHOe OKHO JI0CTyIa K MH(POPMALMOHHBIM pecypcaM : 3JIeKTpOHHast OMbaroTeKa : caiT /
OI'AY THUU UTT "UHOOPMUKA". — Mockga, 2005. — . —URL: http://window.edu.ru/
(mata obpamenus: 18.09.2020). — Pexum moctymna: cBOOOAHBIN. — TEKCT: 2IEKTPOHHBIH.

5.  East View Information Services : DnexkTponHas 0a3za nepuoandeckux u3ganuii / OO0
«MBUC. — URL.: https://dlib.eastview.com/ (nata obpaimenus: 18.09.2020). — Pesxxum mocty-
Ia: 10 MOANHUCKE. — TeKCT: 2JIEKTPOHHBIMN.

6.  Poccuiickas 'ocynapcTBennas 6ubnuoreka. Katanoru : caiit / Poccuiickas rocynapcTBeHHast
oubmmoreka. — Mocksa : PI'b, 2003 — . URL.: https://www.rsl.ru/ru/4readers/catalogues/
(mata obpamenus: 18.09.2020). — Pexxum goctymna: cBOOOAHBINA. — TEKCT: 2IEKTPOHHBIH.

7. Onexrponnas oubmuorexka MI'TY um. I'. . Hocora. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nata ooparenus: 18.09.2020). — Pesxxum mo-
CTyIa: JJi 3aperucTpUp. MOJIb30BaTeNel (BX0/] C BHEIIHEH CETH MO JIOTUHY U MapoJIio). —
TekcT: JIeKTpOHHBIN.

8.  YHuuBepcuterckas nHpopmannonnas cucrema POCCHS : HaydHas 5eKTpoHHAs OnOIroTeKa
: caifr / HUBII ; Oxonomuueckuii pakynsrer MI'Y. — Mocksa : HUBII, 1997 — . - URL:
https://uisrussia.msu.ru (mara ooparenus: 18.09.2020). — Peskum mocTyma: cBOOOIHBIH. —
TekcT: JIeKTpOHHBIN.

9.  Web of science : MexayHapoHas HayKOMeTpHIeckasi pe)epaTuBHAS U TMOJTHOTEKCTOBAs Oa-
3a JJAaHHBIX Hay4HBIX u3aanuii : caiit. — URL: http://webofscience.com (nara obpaieHus:
18.09.2020). — Pexum moctyma: uist 3aperucTpHp. moib3opareneit (Bxon no [P-agpecam By-
3a). — TeKCT: 3NeKTPOHHBIMH.

10. Scopus : MexayHapoaHas pedepaTuBHas U MOJHOTEKCTOBAs CIIpaBOYHast 0a3a TaHHBIX
HayJHBIX u3ganuii : cait. — URL: http://scopus.com (mata oopamenwus: 18.09.2020). — Pe-
UM JIOCTYTA: IS 3aperucTpup. noib3oparenei (Bxoxa no IP-agpecam By3a). — Teker: amek-
TPOHHBIH.

11. Springer Journals : MexxayHapoaHas 6a3a MoJTHOTEKCTOBBIX JKypHaJOB : cailT. — URL:
http://link.springer.com/ (gara ooparenus: 18.09.2020). — Pexxum moctyma: Juis 3aperu-
CTpup. nonb3oBareneil (Bxox no [P-agpecam By3a). — TeKkcT: 31EKTPOHHBIN.
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12.  Springer Protocols : MexnyHapogHast KOJUICKIIUS HAYYHBIX TTPOTOKOJIOB 110 Pa3IuYHBIM OT-
pacisim 3Hanui : caidt. — URL: http://www.springerprotocols.com/ (mata oOparieHwust:
18.09.2020). — Pexxum mocTyma: ajis 3aperucTpup. mojib3oBarenei (Bxoxa mo IP-aapecam By-
3a). — TeKcT: 3JIEKTPOHHBII.

13. SpringerMaterials : MexxayHapoiHas 0a3a HAyYHBIX MaT€pPUAIOB B 0071aCTH (PU3HUECKUX
HayK W uHkuHupuHTa : caiiT. — URL: http://materials.springer.com/ (nara oOparienusi:
18.09.2020). — Pexxum mocTyma: ajis 3aperucTpup. mojib3oBareci (Bxoa mo IP-agpecam By-
3a). — TeKcT: 3JIEKTPOHHBII.

14. Springer Reference : MexayHapoaHas 6a3a ClipaBOYHBIX H3IaHUH 110 BCEM OTPAC/ISM 3Ha-
uuii: caiit. — URL: http://www.springer.com/references (nara oopamenwus: 18.09.2020). —
Pexxum noctyna: s 3apeructpup. noias3zoBateineit (Bxox no IP-agpecam By3a). — Tekct:
3JIEKTPOHHBIMN.

15. zbMATH : Mexnaynapoanas pedeparuBHas 0a3a JaHHBIX 10 YUCTON U MPUKIIAJHOW MaTeMa-
tuke : caift. — URL: http://zbmath.org/ (nara o6pamenus: 18.09.2020). — Pexxum gocryma:
JUISL 3aperucTpup. noyib3osarenen (Bxon no [P-anpecam By3a). — TekcT: 3JI€KTPOHHBIN.

16. Springer Nature : MexxayHapoiHas pedepaTuBHas U MOJHOTEKCTOBAs CipaBOYHas 0a3a JaH-
HBIX Hay4HBIX W3ganuii : cait. — URL: https://www.nature.com/siteindex (nata oOparieHwusi:
18.09.2020). — Pexum mocTyma: 1uist 3apETUCTPHP. MOIb30BaTeNeH. — TeKCT: 2JIeKTPOHHBIM.

17. ApXuB Hay4HBIX )KypHAJIOB : caiiT / HarmoHaIbHBIN 371EKTPOHHO-MH()OPMAITMOHHBINA KOH-
nopuuyMm. — Mocksa : HOMKOH, 2013 — . — URL: https://archive.neicon.ru/xmlui/ (nara 06-
pamenus: 18.09.2020). — Pexxum nocrymna: uist 3aperucTpup. mosib3osareneit (Bxox no IP-
azpecam By3a). — TeKCT: ANEeKTPOHHBIM.

18. eLIBRARY.RU : HayuHas ayekTpoHHas OubimoTeka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru (mara oopammenus: 09.01.2018). — Pexwum gocrymna: 1is 3aperucTpup.
IIOJIb30BaTesIeN. — TEeKCT: 2JIEKTPOHHBIMN.

19. PVYKOHT : HanmoHanbHbIN HUPPOBOI pecypc : MeKOTpacieBast SJIeKTpOHHass OMOIuoTeKa :

caiit / koncopiyM «KKOTEKCTYMy. — Ckonkoso, 2010 — . — URL: https://rucont.ru (nara
obpamienus: 18.09.2020). — Pexxum noctyna: s aBTopu3. mosib3oBateneit. — Tekcer: amek-
TPOHHBIN.

9. MaTepuajibHO-TeXHUYECKOe olecredeHne JUCIUNINHBI (MOYJIs1)

Tun u Ha3BaHKE ayAUTOPUU OcHalleHue ayiuToOpun
VYu4eOHble ayauTOpuM JUId IpoBee- | MynbTuMenuiiHble CpeACTBa XpaHEHUs, Iepejadyn U Impe-
HUS 3aHSATUH JIGKIMOHHOTO TUIIA CTaBJICHUs WH(OpMALIUU.
VYuebHast ayuTOpHs Ul IpoBeie- Kommiekc 1a60paTopHBIX YCTaHOBOK IO N3YYEHUIO XapaK-
HUS 1a00paTOpHBIX padoT: TEPUCTUK KOTEJIbHBIX arperaToB:
1a00paTopHs TEMIOMAaCCOOOMEHHBIX | — MapoOreHepaTophl, MOTEHIIHOMETPBI, MUKPOMAHOMETD;
YCTaHOBOK U I1apOr€HEPATOPOB CYIIMIBHBIN 1Kad.

VYueOHbIC ayAUTOPUH IS IPOBEIE- Jocka, men.
HUA MPAKTUYECKUX 3aHATUH, TPYII-
MOBBIX U WHIWBHUIYAJIbHBIX KOH-
CyJIbTALIMM, TEKYLIEro KOHTPOJIA U
MIPOMEKYTOYHOM aTTECTANKN

VY4eOuble ayautopuu it BeimonHe- | [lepconanbHbie KoMmbioTepbl ¢ makerom MS Office, BbIxo-
HUS KYPCOBOI'0O NMPOEKTUPOBAHUS, oM B IHTEpHET 1 ¢ JOCTYIIOM B AJIEKTPOHHYIO HHpOpMa-
MOMEIIEHUS ISl CAMOCTOSITENIbHOM | IIMOHHO-00pa30BaTeIbHYIO CPEy YHUBEPCUTETA

paboTHI OOYJAFOTITIXCSI

[Tomerienue 7151 XpaHEHUST U TIPO- Cremnnaxwu, ceiibl 15 XpaHeHHs] y4e0HOTO 000PYIOBAHHS
(UITAKTUYECKOTO 0OCITYKUBaHUSI HNHCTpyMEHTHI 17151 peMOHTa JTa00paTOPHOTO 000PYIOBAHUS
y4eOHOT0 000pyIOBaHHS
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