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1. HEJIX OCBOEHUA

1.1 Heﬂb JUCHUIUINHBI: U3YUYCHUE TOIUIMBA U TCOPHUU OPEHNA, OCHOBHOI'O U BCIOMOTATEIILHOT'O O60pyHOBaHI/I$I KOTCJIBHBIX
YCTaHOBOK, HOPMATUBHBIX METOAOB TEIJIOBOI'O U a3pOANMHAMHNYICCKOT'O pvaéTa KOTIJIOB.

1.2 3anaq1/1: H3Y4YUTH OCHOBHOC U BCTIOMOTaTCIBHOC 060pyﬂOBaHI/Ie KOTECJIBHBIX YCTAHOBOK; OCBOUTH METO/bI TCIUIOBOTO U
a3poaAMHaAMHNYCCKOTO pacqéTa KOTIJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k HpellBa]l)l/lTeJIbHOﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | ABromaTH3amus TErIoBbIX MPOIECCOB

2.1.2 | ICTOYHUKH M CHCTEMBI TEIIOCHAOKEHUS

2.1.3 | MarepuanoBeeHUE U TEXHOJIOTUS KOHCTPYKIIHOHHBIX MaTepPUaIOB

2.1.4 | Merpoorus, cepTH(GUKAIMS 1 TEXHHYECKHE H3MEPCHUS

2.1.5 |HarsgeraTe/nu H TEMJIOBBIE IBUTATEIN

2.1.6 [ OcHOBHI TpaHC(HOPMALIUHU TETIOTHI

2.1.7  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.1.8 | TomiuBO U TOIUIMBOC)KUTAIOIIIE YCTPOHCTBA

2.1.9 | ®U3HUKO-XUMHYECKHE OCHOBELI BOIOIIOATOTOBKH

2.1.10 |HagepraTenbHas TeOMETpHS M HHXKCHEpHAS TpaduKa

2.1.11 |IlpuknagHas MexaHHUKa

2.1.12 | YueOnas mpakTHKa MO IOJyI€HHIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUI

2.1.13 | ®u3nKO-XUMHUYECKHE CBONCTBA BOIbI

2.1.14 | Xumus ToruimBa

2.1.15 | DnexTpoTexHUKa

2.1.16 |HWubopmaTHKa

2.2 JucuumianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOIYJIs1) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 | AnpTepHaTHBHAs SHEPTETHKA

2.2.2 | be3onacHOCTh KU3HEAEATEILHOCTH

2.2.3 | HerpaguuuoHHbIC U BO30OHOBIISIEMbIE HICTOYHUKH SHEPTUU

2.2.4 |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIUTa BBITYCKHOH KBaIH(PUKAIIUOHHONW PabOTHI

2.2.5 |IIpegnumniomHas IpaKkTHKa

2.2.6 | TemoBbI€ YNEKTPHUUECKIE CTAHIIUN

2.2.7 | Temno’HepreTuuecKrue CUCTEMbI IPOMBIIIICHHBIX IPEAIPUATHH

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSIMHA

YK-3: npoekTupoBaHnne u pa3padorka

3HaTh:

YK-3-31 TexHOIOTHYECKHE ITPOIIECCHI MOTYUECHUS SHEPrOHOCHUTENEeH B BUIE ITapa, Topsiueil BOIBI

IIK-3: NMPOU3BOICTBEHHO-TEXHOJIOIrNYECKasA (B o0acTn TEIIOOHEPIreTUKU U Tel'l.]'[OTeXHI/IRl/I)

3HarTb:

ITK-3-31 ocHOBHBIE TEXHOJIOTHIECKHE ITPOIIECCHI B Y3/IaX M JIEMEHTaX KOTEIBHBIX YCTAHOBOK M ITAPOTEHEPATOPOB, METOIBI HX
OCBOCHHUSL, TOBOAKU U 0€30IIACHOM IKCILTyaTaIlH

ITK-1: nIpoeKTHO-KOHCTPYKTOPCKast (B 00J1aCTH TEII09HEPIeTHKHU H TeIJIOTeXHUKH)

3HaTh:

TIK-1-31 Tunossie MCTOAMKHU IMIPOBCACHUSA paC‘{éTOB 1 OIPOCKTHUPOBAHUA OCHOBHLIX Y3JIOB 1 3JIEMEHTOB KOTCJIbHBIX YCTAHOBOK U
MMaporcHepaTopoB € UCIIOJIB30BAHUEM CTAHAAPTHBIX CPCACTB aBTOMATHU3AllUH IIPOCKTUPOBAHUS.

YK-3: npoekTupoBanne u pa3padorka

YMmerb:

YK-3-VY1 BeIOHpaTh TEXHOJOTHYECKHE CXEMBI KOTIOB

IK-3: MNPOU3BOJICTBEHHO-TEXHOJIOIrNYECKasA (B oods1acTH TEIJIOOHEPIreTUKU U Tel'l.]'[OTeXHl/lRl/l)




YMmerb:

[IK-3-¥1 ompenensaTs U KOHTPOIUPOBATH BOAHBIN PEKUM KOTEIBHOTO arperaTa, yclIoBHsa paboThI TOBEPXHOCTEH HarpeBa;
BBINOJHATH TEMJIOBOH, a9pOJMHAMUYECKUH, THIPABIHUECKUI U TPOUYHOCTHBIE PACUETHI KOTIOB

ITK-1: npoeKTHO-KOHCTPYKTOPCKAs (B 00,1aCTH TENJIOIHEPTeTUKH H TEMJI0TeXHUKH)

Ymern:

ITK-1-Y1 koHCTpyupoBaTh TONOYHbIE KAMEPBI, I'a30X0bI KOTJIOB, TOIUIMBONOAAYY U CUCTEMY yIAJIEHUS IIPOTYKTOB CrOPaHUs
pa3NUYHBIX BUIOB TOILIUB

YK-3: npoextupoBanue u pa3padorka

Baagernb:

YK-3-B1 ocHOBaMH IIPOCKTUPOBaHHS i KOHCTPYHUPOBAHHS IPOCTSHIINX KOHCTPYKLUI KOTEIBHBIX arperaToB B COOTBETCTBHU C
HOPMAaTHBHBIMH TPeOOBaHUAMU

ITK-3: npou3BoACTBEHHO-TEXHOJIOTHYECKasl (B 00J1aCTH TEMVIOOHEPTETHKHU U TENJIOTEXHUKH)

Baanernb:

[IK-3-B1 ocHOBHBIMU ITOJIOXKEHUSIMHU SKCIITyaTallil KOTEIBHBIX arperaToB, 00eCIEYNBAIOINMI HaAe)KHOCTh

ITK-1: nIpoeKTHO-KOHCTPYKTOPCKAasi (B 00/1aCTH TEIIOIHEPIeTHKH H TEIJIOTeXHUKH)

Baanernb:

I1K-1-B1 HaBbIKaMu, NO3BOJIAIOIUMHU IPHUMEHATH 3HAHHSI OCHOBHBIX TEXHOJIOTHYECKHX MPOLIECCOB B Y3JIaX M dJIEMEHTaX
KOTEJIbHBIX YCTAHOBOK U IIAPOI€HEPATOPOB

4. CTPYKTYPA U COOEP KAHUE

Kog HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kype HHIUKATOPHI H L. siemble
KOMIeTeHIUi pecypcsl padoTsl

Paszgen 1. O0mue cBeneHus
0 KOTEJbHBIX YCTAHOBKAX

1.1 Knaccugukanus KoTeabHBIX 4 2 TIK-3-31 JI1.1
YCTaHOBOK 1 JI1.2J12.1
naporeHeparopoB. O0mias JI2.2J12.3
XapaKTEpUCTUKA J12.4 J12.5
COBPEMEHHBIX KOTEJIbHBIX 2.7
YCTaHOBOK. JI2.8J13.2

TexHonoruyeckas cxema
KOTEIbHON YCTAaHOBKHU C
€CTECTBEHHOM LIMPKYIISIIHEN
U €€ 3JIEMEHTHI. DJIEMEHThI
KOTENBHBIX
ycTaHOBOK.OCHOBBI TEOpUH
rOpeHus TOIUINBA.
OcoOeHHOCTH TOPEHHS
HATypalbHBIX TOILUIUB: Ia3a,
YaCTUILBI YIJIs, KAl
KHJIKOTO TOILJIUBA.
Temneparypa ra3oo0pa3HbIX
MPOAYKTOB cropanus. /Jlex/

1.2 Pacuer Teopernyeckoro 4 4 IIK-1-B1 TIK-3 J.1
o0Bnema Bo3myxa. Pacuer -31 JI1.2J12.1
TEOPETHYECKOro 00beMa J12.2712.3
MPOAYKTOB cropanus. Pacuer J12.4 J12.5
SHTAJIBIUN BO3yXa U 2.7
IIPOAYKTOB cropanus.Pacuer JI2.8J13.2

TEIIOBOTO OanaHca
kotenpHoro arperara /Ilp/




1.3 WcTouHMKH TEmIoThI 30 TIK-1-31 TIK-1- J.1
MIPOMBIIIIJICHHBIX KOTEIBHBIX V1 IIK-3-31 JI1.2J12.1
ycraHoBoK. Kimaccudukanms, [IK-3-B1 VK-3 JI2.2J12.3
COCTaB, pacueTHbIE -31 J12.4 J12.5
XapaKTEePUCTUKU JI2.6 J12.7
SHEPreTUYECKUX TOILIUB. JI2.8J13.1
Ilepecuer cocrasa u J3.2
YCIOBHOE TOIIMBO. PacueTsl
TOPCHHUS TOILIHBA.

MarepuaibHBIi OanaHc
mpolecca rOpeHus pu
CKUTAHHH Ta30BOro,
HIKOTO U TBEPHOTO
TOIIINBA, A TAKXKE
MIPOU3BOJICTBEHHBIX OTXOO0B.
MarepuasbHbIC U TCIUIOBBIC
OastaHChl KOTEITHHBIX
YCTaHOBOK IIpH paboTe Ha
ra30BOM, KHJKOM H TBEPIOM
TOIIMBaX U
MIPOU3BOJICTBEHHBIX OTXO0/IaX.
TemoBoit 6anaHc
BOJIOTPEHHOTO KOTJIA.
MarepuasabHbIe OaTaHChI
KOTENIbHBIX arperaTtoB
pasnuyHbIX TUIOB /Cp/
Pa3gen 2. OcHoBHBIE
3J1eMeHTbI KOTeJIbHBIX
YCTAaHOBOK

2.1 OCHOBHBIE 2JIEMEHTHI 2 TIK-3-31 J1.1
KOTENIbHOT'0 arperara. JI1.2J12.1
Konctpykiuu, BHIOOP U JI2.2J12.3
pacyder TOMOYHBIX YCTPOMCTB J12.4 J12.5
JUISL COKMTaHUS Ta30BOTO0, J2.7
>KUJIKOTO M TBEPJIOTO TOILIUB, J12.8J13.2
MIPOU3BOJICTBEHHBIX OTXOJIOB.

OCHOBEHI pacuera
TOPEIOYHBIX
ycTpoicTB. /JIex/

2.2 TemuoBoii pacuer 4 [1K-3-31 JI1.1
sKOoHOMai3epa. TermioBoit JI1.2J12.1
pacuer J2.2J12.3
napomneperpesarens /I1p/ J12.4 J12.5

J2.7
JI2.8713.2
2.3 Uccnenosanue 4 TIK-3-31 J1.1
XapaKTepUCTUK KoTia /J1a6/ JI1.2J12.1
J12.2712.3
J12.4 J12.5

2.7

JI2.8]13.2
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ITaponeperpesareny KOTJIOB,
KOHCTPYKTHBHBIE CXEMBI
BKJTFOYCHUS B IIMOBOM
TpakT. dusnyeckue
0COOEHHOCTH TEII00OMeHa B
napomneperpesarene.Hasnaue
HHE ¥ KOHCTPYKIIHN BOASHBIX
9KOHOMAaN3€pOB, CXEMBI UX
BKJIIOYEHHS] B TUTATENbHbIN
TpakT KoTya. CXembl
MUTaTEIBHBIX

Maructpaneil. Haznauenue u
KJIaccupUKaIus
BO3/yXOIIO0T pEBATENEH.
PexynepaTtuBHble U
pereHepaTUBHbIE
BO3/yXOIOI0TPEBATENH.
KoHCTpyKTHBHBIE CXEMBI
BO3/IYIIHBIX
nonporpesareneii.  /Cp/

29

[K-3-31

J1.1
JI1.2J12.1
J12.2J12.3
J12.4 JI12.5

2.7
JI2.8]13.2

Pasnen 3. Hage:xxnocthb
KOTECJIbHbBIX yCTaHOBOK

3.1

Pabouee Teno
MIPOMBIIIICHHBIX KOTEJIBHBIX
yctaHoBOK. TpeGoBaHwus,
HpeNbSIBISIEMBIE K
IIUTATENBHO BOJIE U Hapy.
Boanblii peskuM KOTENbHBIX
ycraHoBOK. CenapalioHHbIE
yerpoiictBa. CTyneH4aroe
UCTIapeHre B MapOBBIX
koTiax.Paboune mporecck B
apOBOJSTHOM TPaKTe
KOTENbHBIX YCTAHOBOK.
Ob6ecneuenne HaIeKHON
THJIPOJMHAMHUKH B
KOTENbHBIX arperarax ¢
€CTECTBEHHOM LIMPKYJIALUEH
U IPUHYIUTEIbHBIM
JIBIOKEHUEM BOJIBI U
MapOBOSTHON
cMecH. Y cI0BUS HaJleKHOM
paboTHI TOBEPXHOCTEH
Harpesa. Temnosas u
THIIpaBIHYECKas pa3BepKa.
Hapymenus uupkynsnuu.
OCHOBBI METOIMKH pacyera
MPOCTBIX U CIIOKHBIX
KOHTYPOB LIUPKYJISILIUY.
ITuTarenbHble ycTpoiicTBa
KOTENBHBIX YCTaHOBOK.
W3yuenue marepuana Ha
temy: ObecrieueHue
HA/IKHOHM THIPOAUMHAMUKH B
KOTENbHBIX arperarax ¢
€CTECCTBEHHOM LIMPKYIISIIIEN
Y TIPUHYIUTEITHHBIM
JBIOKeHHEM Bobl /Cp/

20

[K-3-31

J1.1
JI1.2J12.1
J12.2J12.3
J12.4 J12.5

2.7
JI2.8]13.2

Paznen 4. Koncrpyknun
KOTJIOB H BCIIOMOraTe/jbHOe
odopynoBaHue




4.1 Hasnauenwue, cxeMbl, 00J1aCTH 4 TIK-3-31 J.1
MIPUMEHEHUS, 0COOCHHOCTH JI1.2J12.1
KOHCTPYKIHH 1 pabOTHI JI2.2J12.3
MapOBBIX KOTJIOB U J12.4 JI12.5
MapoTreHepaTopoB C 2.7
€CTECTBEHHOH IIUPKYJISIUEH, JI2.8J13.2
C MHOTOKpaTHOH
IPUHYAUTEIBHOU
LUPKYISLUEN 1
npsMOTOYHEIX. KoTensHbIe
YCTaHOBKH CIICIIHAIEHOTO
Ha3HAYeHMs U KOHCTPYKLIMM.

CxeMbl BKIIIOYEHUS KOTJIOB
yrunu3atopos. /JIex/

4.2 I'mppasnuyeckuil pacuer 2 TIK-3-31 J1.1
naporneperpeBaress. ASpoIuH JI1.2J12.1
aMUYECKHd pacueT JI2.2J12.3
Bo3xyxomonorpesarens /I1p/ J12.4J12.5

2.7
JI2.8J13.2

4.3 HcnapurenbHoe OXIaKICHHE 40 I1K-3-31 JI1.1
3JIEMEHTOB TEXHOJOTUYECKNAX JI1.2J12.1
yCTaHOBOK. MeTasl, J12.2J12.3
UCTIOJIb3yeMbIe B J12.4 J12.5
KOTJIOCTPOEHHH U YCIIOBHS 2.7
nx pabotsl. HomenkmaTypa JI2.8J13.2
KOTeNbHBIX cTajeil. OCHOBBI
pacyeTroB Ha MPOYHOCTD
3JIEMEHTOB KOTEIbHON
ycTaHoBkU. O4ncTKa
MPOAYKTOB CTOPAHHUS OT
TBEPABIX U Ta3000pa3HBIX
npumeceit. /Cp/

Pa3gen 5. Dkennyaranus u
HCNBITAHUS KOTeJbHbIX
YCTAaHOBOK

5.1 DKCIUTyaTanusi KOTeJIbHBIX 4 ITK-3-31 J.1
ycraHOBOK. O01mme JI1.2712.1
TpeboBanus [Ipasun J2.2J12.3
TEXHUYECKOH 3KCILTyaTalluu J12.4 J12.7
KOTJIOB. OCHOBHBIE JI2.8J13.2
HOpPMATHBHBIE TOKYMEHTHI 1O
IKCILTyaTallul KOTEIbHBIX
ycTraHoBOK.IIyckoBbIe cXeMbl
KOTENBHBIX YCTaHOBOK. [Tyck
KOTJIa U3 pa3InYHbIX
COCTOSTHUH Ha pasJInyHbIX
BUJIaX TOTUTHBA.

OO0cnyxMBaHe KOTIIa BO
BpeMs

paboTsl. BeIcOKOTEMITEpaTYpH
asi ¥ HU3KOTeMIIepaTypHas
KOPpO3Hs OBEPXHOCTEH
HarpeBa. MeTobl OUHCTKU
KOHBEKTHBHBIX
IIOBEPXHOCTEH HAarpeBa oT
HapyXHBIX

3arpsi3HeHui. /JIex/

5.2 Pacuer u BbIOOp 2 I1K-3-31 JI1.1
TOIUIMBOCKUTAKOIIETO JI1.2J12.1
yerpoiicTBa. Oco6eHHOCTH J2.2J12.3
pacuera KoTJia- J12.4 J12.5
yrunmusaropa /IIp/ J2.7

JI2.8J13.2
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AdpoIMHAMHUYECKUE CXEMBI
ra30-BO3LYIIHBIX TPAKTOB.
TsronyreeBble ycTpoiicTBa
KOTEIbHBIX YCTAHOBOK.
OCHOBBI 23POIUHAMUYECKUX
PacyeToB KOTENbHBIX
ycTaHOBOK.CHCTEMBI
ToruMBonoAa4Yn. TornmBHOE
X034MCTBO MpHU
WCTIOJIh30BaHUM TBEPOTO
ToIuMBa. ToMIUBHOE
XO35IHCTBO NPHU
HCTOJIb30BaHUU KUJIKOTO
TOTUTMBA U TIPUPOTHOTO
ra3a.CHucTeMbl 30J10- U
nulaKoyaneHus. Beixon u
XapaKTEPUCTHKH 30JIbI U
nuiaka. TBepioe U sxuaxoe
uakoynpanenue. CucTeMsl
TUApO- U

ITHEBMO30JIOIIIaKOY JAJICHU .

AGpa3uBHBIIT H3HOC
MIOBEPXHOCTEH U METO/IBI €r0
cHIKeHus. OpraHu3anus
PEMOHTOB KOTEIBHOTO
obopynoBaHusl.
TennorexHuueckue
WCTIBITAHUS KOTEIHHBIX
yctaHoBOK. Ha3zHaueHue u
BUJIbI UCTIBITAHUH,
TpeOOBAHUS K HUAM.
Ormpenienenue OCHOBHBIX
XapaKTepUCTUK PaOOTHI
KOTEJIbHOI'0 arperaTa Io
pe3yabTaTaM UCIIBITAaHUH.
PesxxuMbl pabOThI KOTETBHBIX
YCTAHOBOK M OXpaHa
OKpYXaroLleH cpeabl.
YTunmzanus npoayBOYHBIX
BOJI ¥ 30JI0LIJIAKOBBIX
MaTepHuaoB, HEUTpaau3aLuus
0OMBIBOYHBIX BOJI. PexkuMbI
paboTHl MPOMBIIIUIEHHBIX
KOTEJIbHBIX YCTAHOBOK U MX
TEXHUKO-IKOHOMHUYECKHE
nokasarenau.Meroauka
MIPOBECHUE UCIIBITAHUI
KOTEJbHBIX YCTAHOBOK.
Brlinonnenne KypcoBoit
pabotsr /Cp/

60

[K-3-31 J1.1
JI1.2J12.1
JI2.2J12.3
J12.4 JI12.5
2.7
JI2.8]13.2

54

IToaroroska k
9K3aMeHy /DKk3aMeH/

[1K-3-31 JI1.2J12.8

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KonTpo/bHbIe MeponpuATUs (KOHTPOJIbHAsI padoTa, TeCT, KOJLJIOKBUYM, 9K3aMeH U T.IT), BOIIPOCHI JJIst
€aMOCTOAITEJIbHOM MOATOTOBKH

Kon
KM

KonTtponbsHoe
MEpOIpUsITHE

IIpoepsemblie
WHIUKATOPBI
KOMITETCHITUH

BOHpOCbI JUIA IOATOTOBKH

KM1

ITogroroBka k IIK-1-31;I1K-1-
9K3aMEeHYy V1;I1K-1-B1;I1K-3-
31;I1K-3-B1;I1K-3-
V1,VK-3-31;VK-3-
V1, VK-3-B1

1) Kakue peaknuu cTpeMsTCss MAaKCUMAIbHO Pa3BUBATh PU
OCYIIECTBIEHHH TOIIOYHOTO Tpouecca?

2) K yemy npuBerneT yBeandeH#e 30J6HOCTH TOTUTHBA?

3) ComepxaHHEM KaKUX BEUIECTB B IPOAYKTAX CTOPAHUS ONPEACIIACTCS
XUMHUYECKUN HELOXKET?

4) K uemy npuBeer GoJibliasi BIaXXHOCTh TOIUINBA?




5) OT yero 3aBUCHUT HOTepsI TEIJIa C MPOBATIOM TOIIIHBA?

6) Kakue oCHOBHBIE MOKa3aTeIH TOIMIOYHOTO YCTPOHUCTBA?

7) Kakne peakmuu cTpeMsTcs pa3BUBATh NPH ra3u(UKaUH TOIUTHBA?
8) Kakoe BemecTBo HCIONB3YIOT IPU TOPEHUH B KAYECTBE OKUCIIHTEIIS?
9) C 4em cBs3aHa OTEPS TEILIa C YHOCOM?

10) Kak cHU3UTB IOTEPH TEILIa OT XUMUYECKOW HEMOJIHOTHI CTOPaHus
TOIIUBa?

11) Kax Ha3bIBaeTCS SHEPTUs HEOOXOAUMAs JJIS pa3pyIICHUSL
BHYTPUMOJIEKYJISIPHBIX CBSI3€H MCXOJIHBIX BEIIECTB?

12) Yto ucnonb3yeTcs B Ka4eCTBE Ta30BOTO TEIUNIOHOCUTENS B KOTJIaX
ADC?

13) Kak Ha3pIBaeTCs TeMIeparypa, HauMHasi ¢ KOTOPOii cucTeMa
croco0Ha K cCaMOyCKOpeHHUt0?

14) Yo siBIsIeTCSI OCHOBHOH MCIIAPHUTENBHOI TOBEPXHOCTHIO HAarpeBa B
KoTae?

15) Yemy paBen k03¢ GuIeHT u30bITKa Bo3ayxa st AuhHy3noHHOM
obmactn?

16) Kak mpoucxoanT cxkuraHue rasa npH pa3aeabHON ogade B TONKY
rasa u Boznayxa?

17) Kakue ObIBatOT BUJIBI TapoTieperpeBarencii?

18) 'opeHne Kakoi Toproveil CMECH SABISETCS TOMOTEHHOM peaknuei?
19) Kak mpoucxoauT CxKUTaHME ras3a IpH pa3aedbHON oaade B TONKY
rasa v Bozjayxa?

20) Kax n3MeHseTcs TeMIiepaTypa neperpea rnapa ¢ yBeInIeHHeM
Harpy3Kd paJuaIiioHHOTO aponeperpeBaTems?

21) Yto npouCXOAUT C TEMIIEPATYpPOH B 30HE OKUCICHUSA?

22) Kak mosy4uTh KOPOTKO (pakenbHOE CKUTaHUE ra3a?

23) Kak n3MeHHTCS TeMIepaTypa IeperpeBa 1mapa ¢ yBelIHIeHHEM
Harpy3Kd KOHBEKTHBHOTO TIapoIeperpeBarens?

24) YTOo NpOUCXOIMT MPH IEPEXO/Ie OT JUTMHHO (PaKEITBHOTO CIKHTaHUSI
K KOPOTKO (hakenbHOMY?

25) Kak n3MeHnTCS TEMIepaTypa Ieperpesa mapa Ipy CHHKEHUN
TeMIepaTypsl IUTAaTeNbHON BOJBI B OapabaHHBIX KOTIax?

26) UTo nMpoUCXOIUT C TEMIIEPATYpOi B 30HE BOCCTAHOBJICHUSA?

27) Kaxoit pa3mep 9acTHI] UMEIOT TPyOOANCIIEPCHBIE TIPHMECH,
HaXOJSIIHecs B IPHPOIHOM Boae?

28) Kakoe ucronb3yeTcs 1aBjIeHHE AJIs TOPEJIOK CPEAHETO JaBJIeHUs ?
29) Ha KOTJBI KaKOTO JTaBJICHUS YCTAHABIMBAIOT HEKHITAIINC
SKOHOMaN3ephl?

30) Kak uzmenurcst TemrepaTypa rneperpeBa napa npu CHUKEHHH
TeMIIepaTypbl IUTATEIbHON BOJBI B IPSIMOTOYHBIX

KoTyax?

31) Kakoit meTon 06pabOTKH BOIBI HCIIOIB3YIOT AJIS €€ YMATUSHUs?
32) Kakue mpuMEeHsI0TCSl MEMOpaHHbIe YCTAHOBKH TS
BOJIOIIOATOTOBKU?

33) Kakoe ucnomnp3yercs AaBJIeHUE I TOPENIOK BHICOKOTO JTaBICHUS?
34) Ha KOTJIbI KaKOTO IaBJIECHUS YCTAHABIMBAIOT KUIIAIINE
9KOHOMaii3ephI?

35) Yto B BOXOTPYOHBIX KOTEIBHBIX YCTAHOBKAX ABIDKETCS BHYTPH
3MEEBUKOB?

36) Kakoit MmeTo 00pabOTKH BOJIbI UCTIOJIB3YIOT JIJIS €€
obecconmBanus?

37) st 4ero uctonb3yercs: SKOHOMaizep?

38) Kakoe ycTpoHCTBO CIYKUT A7l yAaJleHUsl PaCTBOPEHHBIX ra30B U3
MIUTATENbHOM BO/IBI TAPOBBIX KOTJIOB?

39) Yto B BOXOTPYOHBIX KOTEIBHBIX YCTAHOBKAX JBIDKETCS CHAPYXH
3MEEBUKOB?

40) Kako#i meTo1 00pab0oTKH BOJIBI HCTIONB3YIOT IS yAAJICHUS
TpyOOIUCTIEPCHBIX ITpUMece?

41) Kaxkoii 3 crioco00B HE HCTIONB3YeTCs U OYUCTKY Ta3a OT MBI ?
42) Ilenpio KaKoTo pacyera KOTiia sBISeTCs ONpeaeNieHne
TEIUIOBOCHPUATHUS KaXKA0T'0 IEMEHTA KOTJa, TEMIIEPATypHOTO
Haropa 1 ko3 unrenTa Temonepeaaun Mo 3aJaHHBIM TeMITepaTypam
MPOAYKTOB CTOpPaHUs M 000TpeBaeMoi cpenbi?

43) JIns yero npou3BOAUTCS HEMIpepbIBHASI IPOAYBKa aporeHeparopa?
44) Kaxkoe BeriecTBo HanOoJIee TOKCHIHO JUIs OpraHu3Ma YeJoBeKa?
45) Kaxkoit meTon 00pabOTKH BOJBI HCIIONB3YIOT VIS YIAJICHUSL
rpy0OHCIIEPCHBIX TpUMecen?




46) Kaxoii n3 cmoco00B He UCTIONB3YETCS ISl OYMCTKH ra3a OT MbLUTH?
47) Jns 4ero nMpou3BOAMUTCS HEMIPEPhIBHAS MPOLyBKa MaporeHeparopa?
48) Kax Ha3pIBaeTCs METAUTHYECKast KOHCTPYKIHS KOTIIa,
BOCIPUHHUMAIOIIAs MacCHI IEMEHTOB KOTJIA U TIepefalomas ux Ha
¢dbyngament?

49) lns 9ero mpou3BOAUTCS NEPHOIUYECKAs TPOAYBKa
naporeneparopa?

50) Kaxoit kputepuit monoOus sBnsercs 0e3pa3MepHbIM

K03 QUITUEHTOM TETTIO0TAaYM?

51) Kak gBmxeTcs mapoBOsIHAs CMeCh B ITOJbEMHOM TpyOe mpu
OTIPOKUIBIBAHUHU LUPKYIISAIIN?

52) Kakoe yCTpO#CTBO CIYKUT JUIS OTIENICHHUS apa OT BOJbI?

53) B xakoM TepMOJIMHAMHUYECKOM IPOLECCE MPOUCXOAUT
mapooOpa3oBaHUE B KOTETBHON yCTaHOBKE?

54) Kaxyto 04uCTKY IPUMEHSIOT AT yAaleHus 3arpsa3HeHuil ¢
SKpaHHBIX MOBEPXHOCTEH HarpeBa KoTna?

55) Kakast cxema BKITFOUCHUS ITapOTIepeTPeBATENs ABIACTCS
ONTUMAJIbHOU?

56) Kakyto pa3MepHOCTb uMeeT K03 (GUIMEHT TEIIO0TAA N ?

57) OcHOBHOE Ha3HaYeHHE OOMYPOBKH KOTEJIBLHOTO arperara’?

58) Uemy paBHa TeIIOTa CTOPAHUS YCIOBHOTO TOTLIHBA?

59) Uro ciyxut paboUNM areHTOM 00yBOYHOTO aIllapara Ipu
MapoBOASHON 00/1yBKE?

60) Kakoe ycTpoHcTBO 00ecreunBaeT MpeaoTBPANICHUE MOCISICTBHMA
BHE3AITHOTO MOBHIIICHHS JaBICHHS B TOTIKE U

rasoxonaax?

61) [lyist coxuraHust Kakoro TOIUIMBA UCIIOJIb3YIOTCS CJIOEBbIE TOIIKU?
62) Kakoe ycTpOHCTBO CIyXKHT IS yAAIEHHS B aTMOC(epy IPOIYKTOB
cropasusi?

63) Kakas cxema JBHKEHHS TEIJIOHOCHUTENEH o0ecrednBaeT
MaKCHMaJIbHOE 3HaYCHHIE TeMIIepaTypHOro Haropa?

64) st coxuraHns Kakoro TOIUTHBA UCTIONB3YIOTCS KaMEpHBIE TOIKH?
65) Kak nuzMensiTcs notepu AaBjieHus PH YBEIUYEHUH CKOPOCTH
MOTOKa B JiBa paza?

66) Uro HaspIBaeTcs PU3MUECKON cTaauel mporecca CKUTaHHs
TOTIUBA?

KM2

IToaroroBka k
3aIUTEe KypCOBOTO
MIPOCKTa HA TEMY
"TemnoBoit pacuer
KoTna"

TIK-1-31;1TK-1-
V1;TIK-1-B1;TTK-3-
31;MK-3-Y 1;[TK-3-
B1;YK-3-31;VK-3-
V1

1) Kakyto pazmMepHOCTh MMeeT KOAQPULUUEHT TeTI00TAaun?

2) Kakyto pasmepHOCTh UMEET IIOTHOCTh TEIIOBOTO MOTOKA?

3) Kaknm crioco0oM MpONCXOANT MEPEHOC TETUIOTHI?

4) Ot 4ero 3aBUCHUT TEOPETHUECKUI 00BEM IIPOTYKTOB CTOPAHH?

5) Kakoe >xuikoe TOIIUBO HCHONb3yeTcs B KOTIOarperaTax?

6) Kakne n3 BemecTB ABISTIOTCS MPOIYKTaMH MTOJTHOTO CTOPAaHUS?

7) B xakoM ycTpoiicTBe MPOUCXOIUT CTOPaHNE TOIUIMBA B KOTIIE?

8) Kak paznuyarorcs Tonku no koHpurypauuu Qaxena?

9) Ot yero 3aBUCHUT BeJIMUKHA NTOTEPH TEIUIA C YXOSIUMU razamu’?
10) B xakux ciydasx IpUMeHseTcs 00eCCoNMBaHNe U
00eCKpeMHHUBAHUE BOJBI?

11) TloueMy HEJOIMYCTUMBI OTIOXKEHHS HAKUIIY B KOTJIaX CPETHETO U
BBICOKOTO JaBJIEHUA?

12) K xakuM IOBEPXHOCTSM HarpeBa OTHOCAT SKOHOMaif3ep U
BO3yXOIOA0TPEBATEND?

13) Yro HeoOX0oauMO 3HATH s BEIOOpa IbIMococa?

14) Kax gacTo pon3BOIAT KaUTAIBHBIA PEMOHT KOTIa?

15) Kax gacTo mpon3BOIUTCS BHYTPEHHHH OCMOTP TaPOBBIX KOTIOB?
16) Kak yacTto npou3BOAsT TEKYIIUH pEMOHT KOTa?

17) Kax gacTo pon3BOIUTCS THIPABINIECKOE UCTIBITAaHNE TAPOBBIX
KOTJIOB?

5.2. IlepedyeHnb padoT, BbINOJIHsAE

MBbIX 110 JUCHUILJINHE (

Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, ITP u T.11.)

Kon
paboTsI

Ha3panne
paboTsI

IIpoBepsiembie
HUHIUKATOPBI
KOMIIETEHIIAHN

Coneprxanue paboThl




P1

KypcoBoii mpoekt
no Teme « TernoBoi
pacyder KoTiay.

TIK-1-31;ITK-1-
V1;[K-1-B1;ITK-3-
31;[K-3-V1;VK-3-
31;VK-3-B1

3agauu, penraeMele IPH BEITOTHEHUN KYPCOBOTO ITPOEKTA!
OmnpepesneHre OCHOBHBIX TEINIO(MU3NUECKUX XapaKTEPUCTHK TOTUIUB,
BOJIbI U BOJSHOTIO Tapa.

MarepuaibHbIi OanaHc KOTIoarperara.

Pacuér nponecca ropenus.

TemoBoit 6aaHc U pacxo.1 TOTUIHBA.

Pacuér TemmooOMeHa B TOTKe U (heCTOHE.

Pacyér KOHBEKTUBHBIX IOBEPXHOCTEH HArpeBa.

Pacuér razo-Bo3aymHoro Tpakra.

Be160p gpIMococa, BEHTHIATOPA U BEICOTHI JBIMOBOH TPYOHI.
Pacuer 30510B0T0 M3HOCA U HU3KOTEMIIEPATYPHOI KOPPO3HUH.
Pacyer nuTaTeNnbHBIX YCTPOICTB U TENIOOOMEHHBIX alllapaToB.

5.3. OueHovHbIe MaTepHaJibl, HCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

DK3aMCHAIMOHHBI OUJIET 10 JUCHHUIUIMHE BKIIOYACT B ce0s IBa TCOPETHUECKUX BOMPOCHI U 33a4y MO TeMaM, H3JI0KEHHBIM B 4
paznene ganHoit PIT/]. bruiers! xpaHsTcs Ha kadenpe H YTBEpKICHHI €€ 3aBEIYIOIHM.

IIpumepsl 3a1a4 1 3a1aHN HAa SK3aMEH:

1) Kakoit 06bem CO2 (ipu miaotHocTH 1,977 kr/M3) oOpa3yercsi B pe3yibTaTe MOJHOTO CKATaHus 1 Kr yrieposaa?

2) Kaxkoit 06peM Bo3ayxa moTpedyeTcs ISl MOJTHOTO CKUraHus 1 Kr yriepona?

3) OnpenenuTts TIOTHOCTD U YAETBHBIH 00beM METaHa MPU HOPMAIBHBIX YCIOBHUSX, €CIIH KHJIOMOJBHBIA 00BEM COCTaBISET
22,4 m3

4) Omnpenenuth Maccy MpornaHa B eMKOCTH 00beMoM 20 M3, eciu Mo MOKa3aHUsAM MaHOMETpa JaBJICHHE B HEW COCTAaBIIACT
0,5 xr/cm2 u Temmeparypa 27 [1C, a atmocgepHoe naBienue 760 mm pt. ct. KunmomounbHas razoBas mocrostuHas R = 8314 JTx/
(xmomb*rpan).

5) Onpenenurts, HACKOJIBKO MU3MEHHUTCS pacrojaraeMasi TeIuioTa Ma3yTa MpH UCIOJIb30BaHUM AJIS pacliblila MazyTa napa B
konmuecTse 0,15 kr mapa Ha 1 kr masyta. [IpunsaTs nasnenue napa 1,6 MIla, temnepatypy napa 300 °C.

6) Omnpenenuts 3koHOMHUIO TommBa B KoTiie BK3-210-140DKIII 3a cueT BHINOIHEHUS Ta30MIIOTHOTO CTAIBHOTO KOXKYyXa

CHapy>X{ 0OMYpOBKH KOTJIa M Ta30xo0/a. TOIIMBO-IPUPOAHbIH ra3 OpeHOyprcKoro MecTOpOKICHHMSI.

IIpuMepbl BOIPOCOB U 33JaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

[TapoBoii koTen — 3T0:

YCTPOMCTBO [UIs IPOU3BOACTBA Tapa

YCTPONCTBO ISl MPOU3BOICTBA MPOJYKTOB CTOPAHHUS
YCTPOMCTBO A7 TOATOTOBKH TOILIIMBA
YCTPOMNCTBO ISl TPOU3BOCTBA FOPSIUYET0 IYThsl

K TommmMBHBIM KOTJIaM OTHOCSITCS:
KOTJIBI HA OTXOAAIIUX TEXHOJOI'MYCCKUX rasax

KOTJIBI, pa6OTaIOH.[I/Ie 3a CUCT TCIUIOTHI Ppa3jIMYHbIX TOIUINB

KOTJIBI, UCTIOJIB3YIOIUE TEIUIOTY TEXHOJIOTUICCKOTO MTPOAYKTA
OJIEKTPOKOTJIbI

Kakas n3 MPEACTABJICHHBIX KOMIIOHOBOK KOTJIOB CYIICCTBYCT:

0-o06pa3zHas
X-obpa3Has
IT-o6pa3znas
W-o6pa3nas

Kaxkne YCTpOﬁCTBa B KOTJIaX IPUMCHAIOTCA IJIsI COKUTAHWUSA TBECPAOTO TOIUINBA?

TOPEJIKH
(opcyHku
TOMKH
HHXCKTOPBI

IIponyBka KoTia - 3T0:
yIaneHue TOIINBA U3 TOTKU
yJaJleHHEe BOJbI 3arPSI3HEHHOM IIPUMECSIMU
yIaJleHHE 3016l C IOBEPXHOCTEN HarpeBa
yIaneHue NPoayKTOB CrOpaHus U3 KOTia

KII[ xotia mo o6paTHOMY OaaHCy, MOXKHO OTPEETHTh Yepes:
OTHOILLEHHE T0JIE3HO 3aTPauyE€HHON TEIUIOTHI K pacroiaraeMon
TEMJIOBbIE TOTEPU
9KCEPreTUYECKUIKII
OTHOILIEHHE PACIOIaraéMoil TEIIOTHI K MOJIE3HO 3aTPayeHHOU




KII xotia 6pyTTO Ha3HIBAIOT:

KIII xoTyia He yYUTHIBAIOIIHMIA COOCTBEHHBIE HYXIbI
KII[I xoT)1a y9uTHIBAIOIIHN COOCTBEHHBIE HYXIbI
KILJI xoT1a y4uThIBAIOLIMH IOTEPU
akcepreruueckuii KI1/1 xorna

B kakom nmuamazoHe Temreparyp MOTyT paboTaTh MHPOIU3HBIE KOTIIEI?
100-200°C

200-800°C

800-1000°C

1000-1500°C

[Tuponus — 3T0: TEPMUYECKOE PA3TI0KEHHUE OPIraHWYECKUX IIPUPOJHBIX COSIUHEHHUH

IPH HETOCTaTKe KUCIOPO/ia TEPMUIECKHIE PA3I0KeHNE HEOPTaHMYECKUX BEIIECTB

IpHU U30BITKE KHCIOPO/1a TOPEHHE OpPraHHYEeCKUX MIPUPOAHBIX coennHeHui ¢ BeiaeneHneM CO2 u CO mporiecc ropeHus IpeBeCHHbI
MpH MOCTOSIHHOW nojiaue 02

KakoBa MEHUMAITFHO pa3pelieHHast BRICOTa OT TOIKU KOTHa 10 Aedekropa?
3Mm

5M

8 M

10 m

B kakux moMenieHusxX 3anpelieHa yCTaHOBKa Ta30BBIX KOTJIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTHJISIIIMOHHBIE CUCTEMBI

B IIOMEILEHHSX MOABaja

B KOPHIOpPaxX ¥ Ha OaJKOHE

BO BCEX BBIIIETIEPEUHCICHHBIX

KakoBbl MHHUMAaJIbHBIE TPEOOBAHHUS K rabapuTaM MOMEIICHHUS IS KOTEIbHOMN?
IUIOIIAb 3 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 2 M

IUIONIAb 5 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 3 M

mIonaas 4 M2 1 BeICOTA ITIOTOJIKOB HE MeHee 2,5 M

Iomaab 6 M2 M BeICOTA ITOTOJKOB HE MeHee 2,5 M

Urto Takoe MOAYIISILIKS Ta30BOTO KOTa?

CHUCTEMa BKJIFOUEHUS-BBIKIIIOUCHHS KOTJIa JUTsl TOAICP>KaHUs 3aJaHHOW MOIIHOCTH

AHTHIUKIMYHOCTH, HE JIAFOIIAs KOTJIY MOCTOSHHO BKJIIOYATHCS M BBIKIIIOYATHCS (DYHKIIHS KOTJIA OTKITFOYAThCS TIPU JTOCTHKCHAN
MaKCHUMaJbHOH MOIITHOCTH

CrocOOHOCTh KOTJIa aBTOMAaTHYECKH U3MEHSITH CBOIO MOIIHOCTD B 3aBUCHUMOCTHU OT BHELTHHUX YCIOBUHU

C XaKUMH THUITAMH KOTJIOB HCBO3MOYKHO HCIIOJIB30BAHNE KITACCHUCCKHIX KAPOUYHBIX III)IMOXOI[OB?
JU3CIbHBIC

KOHACHCAIIMOHHBIC

TBECPAOTOIUIMBHBIC

TMMUPOJIN3HBIC

KoTJ1bI OT KaKO¥ MOIIHOCTH JTOJIXKHBI YCTAHABIUBATHCS B OMEIICHNH, OTICIIbHOM OT BCETO 3/aHus?
150 xBt
250 kBt
350 kBt
450 kBt

K kaxoit pa3HOBUIHOCTH OTHOCHUTCS cepHsi KOTioB ["anan?
J3€IbHBIE

ra3oBble

JJIEKTPOJHBIE

TBEpAOTOILTHBHBIE

I'ne pacionaraercst ra3oBast Topeiika B KOMOMHHPOBAaHHOM KOTJIE?
HUXE TOIIOYHOM Kamephl

BBIIIE TOMOYHON KaMephbl

cOOKy Ha KopITyce

B BEpXHEH 4acTH KOTIIa

6iKe K IBIMOXOY

Kakoe cpennee 3HaueHne k03¢ dunmenTa mpeodpasosanus 3Heprin (COP) nMmeroT ra3oBble KOHICHCATHOHHBIE KOTIBI?
0,93




0,98
1,08
1,57

Uro u3 ceds mpeAcTaBiIsieT KOaKCHaIbHBIN 1bIMOX0A?

JIBE CBapEHHBIE TPYObl pa3HOTO JHaMEeTpa C MePeX0J0M HOCEPEIHE KOHCTPYKIIHS

TpyOa B TpyOe ¢ pa3HBIMHU IHaMETPaMH, KOTOPBIC BCTABIECHBI OJHA BHYTPh JPYTOH M KECTKO 3aKpeIuIeHbI MEXKITy COO0i
KBaJIpaTHas KUPIHUIHAS Tpyda ¢ pa3MEIleHHON BHYTPHU CTaIbHOM TpyOoil Kpyrioro cedeHus

I'-o0pa3Has TpyOa B TEIIOM30JISIIMK U3 HETOPIOUMX MaTepHaJIOB

Jlnist gero ycTaHaBIMBAETCS IPUEMHBIH KOJLIEKTOP?

JUIS IpHeMa TETUIOHOCUTENSI U3 UCTOYHUKA BOJIOCHA0KEHUS
JUISL CIIMBA TEINIOHOCUTENS

JUISL pacIIpeieNIeHns TENIOHOCUTENS 0 KOHTYpaM OTOILIEHHS
JUId BO3BpAaTa TEIUIOHOCUTENS UL OCIELYIOIIEro HarpeBa

C kxaKoi MeprHoANIHOCTHIO TPOBOANTCS OYepeHas IPOBEpKa 3HAHMI IT0 BOIIPOCaM 0e30ITaCHOCTH MPH SKCILTyaTaluH TeTIOBBIX
SHEProyCTaHOBOK Y JIHII, SBISFOIIUXCS OTBET-CTBEHHBIMH 32 HCIPABHOE COCTOSHHE U 0€30MacHyI0 SKCIITyaTallIo TETIOBBIX
SHEProycTaHOBOK?

HE pexe OJHOTO pasa B roj

HE peXKe OJHOTO Pa3a B IIATh JIET

He peke OJHOTO pa3a B TPH rojia

HE pexe OIHOTO pa3a B CeMb JIET

Kakyro Temneparypy nomKHA IMETh BOJA, UCIIONIb3yeMast ITPH THAPABINIECKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
He HIKe 5 °c u He BoImIe 30 °c

He Hmke 10 °c u He BoIme 40 °c

He Hke 5 °c u He BoIlIE 40 °c

e mmke 0 °c u He BeImIe 20 °c

C Kakoil NepuoJUUHOCTBIO IPOBOJSATCS TEKYILME OCMOTPBI 3laHUH U COOPY)KEHUH CO CPOKOM SKCIIIyaTtauuu 1o 15 ner mis
KOTEJIBHBIX YCTaHOBJICHHON MOIIHOCTHIO MeHee 10 I'kan/gac?

HeE pexke OIHOTO pa3a B 6 MecsLeB

1 pazBTOZ

HE peKe OJHOTO pasa B 4 Mecsa

HE peKe OJHOTO pasza B 3 Mecsiia

ITpu xakoM yCJIOBUM JOITYCKAETCs CIIyCKaTh BOIY U3 OCTAHOBJICHHOTO I1aPOBOTO KOTJIA C ECTECTBEHHOM LIUPKYISILUEi?
IOCJI€ CHIKEHMS AABICHUSA B HEM 10 HOMUHAJIBHOTO 3HAYEHUS

[I0CJI€ CHMDKEHHMs JABJICHUSA B HEM 10 MUHMMAJIbHOT'O 3HaYEHUs, YCTAHOBIEHHOIO IIACIIOPTOM

THIOCJIE CHYDKCHHMS JIaBJICHUS B HEM 10 aTMOC(EPHOTo

Kakas cucrema oromneHus o6opyayercst mpudopaMu aBTOMaTHIECKOTO PETYIHPOBA-HUS PACX0/ia TEIJIOBOH 3HEPTHH U
TETIOHOCHUTENS?

CHCTEMa C PACUECTHBIM PACX0JOM TEIUIOTHI Ha OTOIUICHUE ToMeleHus 35 kBt u 6omnee

BCE CHCTEMBI OTOIIICHHS TOJKHBI OBITH 000PYIOBAHBI TAKUMH IIPHOOPaMHU

CHCTEMa C PACYETHBIM PACX0JI0OM TEIUIOTHI Ha OTOILUICHUE oMeneHus 25 kBT u 6oiee

CHCTEMa C PACYETHBIM PACX0JIOM TEIUIOTHI Ha OToILIeHHe ToMeneHus 50 kBt u 6omnee

HuxHI010 TpanenueBuIHy0 4acTh TOIKU KOTEJILHOIO arperara Ha3blBatoT....
BO3/lyXOIMO0rpeBaTeNeM

ropsiueil BOpOHKOH

SKOHOMaii3epoM

XO0JIOZAHOI BOPOHKOM

KoTnbl ¢ MHOTOKpaTHOM NPUHYAUTENLHON UPKYIALUEH - 3TO KOTIIBI, B KOTOPBIX ...

JBIDKEHUE BOJBI U TAPOBOISHON CMECH B LIUPKYIIAIIHOHHOM KOHTYpE OCYIIECTBIIETCS IPHHYIUTEIBHO (HACOCOM)
JBIKEHUE BOJbI U MTAPOBOISHON CMECH ABMXKYTCS IIUKIMYHO O] HACOCOM U TMO3BOJISIOT CHU3UTh TEMIIEPATYypPy MPOIYKTOB
CropaHus

HET BEPHOTO OTBETA

JBIKEHUE BOJBI U TAPOBOJSIHOM CMECH ABMXKYTCSI IIUKIMYHO U TI03BOJISIOT TOJIHEE

MoxHO OKCILTYyaTUPOBATh HEUCIIPABHBIC OTONIUTCIIBHBIC HpI/I60pBI?
MOXHO, €CITH Ha 3TO €CTh pa3pelleHue HHcnekropa ['ocnoxHamzopa
MO>KHO, €CJIH 3TO HE YTPOXKAET )KU3HU U 3JI0POBBIO JIF0JICH

MO>KHO, €CIIH 3TO 00YCIIOBJICHO IIPOM3BOICTBEHHOI HEOOXOANMOCTBIO
IIpaBunamu noxxapHoit 6e3omacHocT B PD 310 3ampemnieHo




B koTenpHBIX KaKoil MOITHOCTHIO0 HEOOXOMMO BECTH HAOMIOEHNUE 32 YPOBHEM IPYHTOBBIX BOA?
B KOTEJIBHBIX YCTAHOBJIEHHOW MOIIHOCTHIO 1 1 Gonee ['kan/gac

B KOTEIIHBIX YCTaHOBJIEHHOI MOITHOCTHIO 5 1 Oornee ['kan/gac

B KOTEIIHBIX YCTAHOBIEHHOH MomHOCTEIO 10 1 6omee I'kan/gac

BO BCEX KOTEJIBHBIX

C Kako# MepruoTUIHOCTHIO JOJDKHBI IIPOBOAUTHCS HAPYKHBIE OCMOTPHI IBIMOBBIX TPYO M Ta30X010B?
HE Pe’kKE OJHOIO pas3a B MecsLL

HE peXke 0JHOTO pas3a B MOJrona

OJIVH pa3 B TOJI BECHOM

HE peXe 0JIHOTO pa3a B TpH roja

C KaKoi NepHOMYHOCTHIO IOJDKEH IIPOBOJUTHCS BHYTPEHHUH OCMOTP ABIMOBOH TPy-OBbI M ra30X0/1a ¢ OTKIIFOUCHHEM BCEX
MOJIKIFOUEHHBIX KOTIO0B?

HE pe’kKe OJHOIO pas3a B AECATH JIET

HE PEeKe OJHOTO pa3a B MATh JIET

yepes 5 JIeT MOocie BBOJA B OKCILTYaTalMIO U B JalbHENIIEM HE peke oaHOoro pasa B 10 et

uyepes 10 jer nocne BBOJA B SKCILIYaTalUIo U B JaJbHEHUIIEM HE PEKE OAHOTO pas3a B TPU roja

B cooTBercTBHY ¢ TpeOOBAaHMSAMHU KaKOTO JOKYMEHTA IOJDKHA OCYIIECTBISTHCS SKCILTyaTaIMsl IHIMOBBIX U BEHTHIISLIOHHBIX
MPOMBIIIICHHBIX TPYO?

B cooTBeTcTBHU ¢ DenepanbHbM 3ak0HOM 0T 30.12.2009 Ne 384-D3 «Texnuueckuil permaMent o 6€30macHOCTH 3JaHuil u
COOPYKEHHID»

B COOTBETCTBHH ¢ [IpaBHiaMu TeXHHIECKOH SKCINTyaTalluy TEIIOBBIX SHEPTOYCTAHOBOK

B COOTBETCTBHH ¢ [IpaBuiaMu TexHUKH 0€30MaCHOCTH MPH SKCINTyaTallH TEIIOMEXaHIMYECKOT0 000PYI0BaHHUS IEKTPOCTAHIIH H
TEIJIOBBIX CeTel

Kro B opranusanuu yrBepxaaeT exXeroHblil KaJleHAapHbIi I1aH PEMOHTA 3/1aHUM U COOPYXKEHUI KOTEIbHON?
OTBETCTBCHHBIH 32 HCIPAaBHOE COCTOSHHE U 0€30MAaCHYI0 IKCILIyaTalluio TEIIOBBIX YHEPrOYCTaHOBOK
TJIaBHBINA HEPTeTUK OPraHU3aLUH

PYKOBOAMTENb OpraHU3aluu

TJIaBHBII MEXaHUK OpraHU3aLuu

Kaxoit nomkHa ObITh MakCHUMalbHasl BEMYHHA KOJICOAHHs IaBICHMS Ia3a B Ta30IIPOBOIE KOTEIBHON?
He BBIIIE BETNYNHEI, YKa3aHHOH B MECTHOI MHCTPYKITHH, HO He BBIIIE 25 % pabodero maBieHus
He BBIIIE BEINYMHBI, YKa3aHHON B MECTHOI HHCTPYKIHH, HO He Bbime 20 % pabodero qaBiaeHHs
HE BbIIIE BEJIMYMHBI, yKa3aHHOW B MECTHON MHCTPYKLHH, HO He Bbite 10 % pabouero naBieHns
HE BBIIIC BETWYNHEI, YKa3aHHOH B MECTHOI MHCTPYKINH, HO He BhIIEe 15 % pabodero maBieHus

C Kxaxoil epHOANIHOCTHIO JOJDKHBI IPOBOAUTHCS 00XO0IbI TPACCHI MOI3EMHBIX Ia30IPOBO/IOB, HAXOISIIUXCS HA TEPPUTOPUU
KOTEIbHOM?

HE peXe OJTHOTO pa3a B TP JHS

HE pexKe OJHOTO pa3a B ABa JHA

HE peXke OJHOTO pa3a B HEJEIIO

HE PeXKe OJTHOTO pa3a B MECSIT

Kem npousBoauTcs exxecMEHHBIH KOHTPOJIb 32 COCTOSIHUEM 30JI0YJIOBUTENEH U UX cUCTeM?
PEMOHTHBIM IIEPCOHAIOM

9KCILIYaTalliOHHBIM IIEPCOHAIOM

crenHaabHO Ha3HaYaeMoOl KOMHUCCHER

I'ne nomKHBI HAXOAUTBCSA PEKUMHBIE KapThl 110 3KCILUTyaTaluy KOTI0B?

B OTJEJIE [NIABHOI'O 3HEPreTUKa

y OTBETCTBEHHOTO 32 0€30MacHyI0 IKCILTyaTalluIo MapOBBIX U BOJOIPEHHBIX KOTJIOB
Ha LUTAaxX yIpaBJICHUSA

B IIPOM3BOJCTBEHHO-TEXHUUECKOM OTAEIE

C kakoi NEPUOANYIHOCTBIO ITPOBOAATCA PEXXKUMHO-HAJIAAOYHBIC UCIIBITAHUA KOTJIOB, paGOTa}OH.[I/IX Ha TBEPAOM U KHUJIKOM ToIIuBe?
HC Jalie OJHOTro pa3a B ACCATH JICT

HEC YaIe oJHOro pa3a B BOCEMb JIET

HE PEKE OAHOI'0 pasa B IATH JICT

HE pEXKE OAHOIO pa3a B ACCATH JICT

C xakoi MEPUOANIHOCTBIO MPOBOAATCA PEKNMHO-HATAJOYHBIC UCTIBITAHUS KOTJIOB, pa60Ta10m1/1x Ha ra3006pa3H0M TOoImIuBe?
HE pEXKE OAHOI'0 pa3a B BOCEMb JICT

HC pEXKEC OAHOI'O pa3a B TpU roaa

HE PEXKE OAHOTO pasa B IATH JICT

HE PEKE OAHOI'0 pasa B ACCATH JICT




Kakoii ypoBeHb BOJIBI IOJKEH MOACPKUBATHCS B KOTIIE?

YCTaHOBJICHHBIN pacnopsiKeHHEM PYKOBOIHUTENSI OpraHU3aluu

YCTaHOBJICHHBIH 3aBOJIOM-U3TOTOBUTENIEM UM CKOPPEKTHUPOBAHHBIN HAa OCHOBE ITyCKOHAIAIOUYHbIX UCIIBITAHUI
YCTaHOBJIEHHBIN B COOTBETCTBUHM € peKOMeHAauusAMu PoctexHanzopa

HE MEHEee YCTAaHOBJICHHOTO TI0 pe3y/ibTaTaM PeKMMHOM Hajaaku ¢ oTkioHeHueM +0,1 %

IIpu xaKoM yCIIOBHH JOIYCKAETCs CITyCKAaTh BOAY M3 OCTAHOBJIEHHOTO ITAPOBOT0 KOTJIA C €CTECTBEHHOMN LUPKYIIAIHEi?
110CJIC CHUKEHHMS JABJICHUSA B HEM [0 HOMUHAJIBHOTO 3HAYECHUS

TIOCJIe CHIDKEHUS JaBJICHHS B HEM JI0 aTMOC(HEPHOTO

[OCJI€ CHIKEHMS JAaBICHUSA B HEM 10 MUHUMAIbHOIO 3HAYEHUS, yCTAHOBIEHHOIO IACIIOPTOM

Kax gacto He06X0MMO MPOBOIUTH BHYTPEHHHUM OCMOTD /1€a3paTropoB?
EKEMECSIHO

©KEKBAPTAIBHO

€KEro/THO

o Mepe HeoOXOAUMOCTH

C Kako#l MepuoIUUHOCTHIO JOJKHBI MPOBOAUTHCS THAPABINUECKIE UCTIBITAHUS KOTIOB?
HE PEXKE OJHOTO pa3a B AECSThH JIET

HE peXXe OJIHOTO pa3a B TPH roja

He peXe OJHOTO pa3a B MATh JIEeT

HE pPeKe OJHOrO pas3a B CEMb JIET

Kakyro Temneparypy nomKHA IMETh BOJA, UCIIONIb3yeMast ITPH THAPABINIECKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
e Hmxe 0°Cu ue Boimre 20 °C

He Hmke 5°Cu ue Boime 30 °C

He Hmwke 10°Cu e Boimie 40 °C

e Hmke 5°Cu ue Boire 40 °C

KakoBo MUHMMabHOE BpeMs BBIACPKKH O MPOOHBIM JaBICHHEM BO BPEeMs IPOBEACHHS THAPABINICCKUX UCIIBITAHUN KOTJIA?
5 MUHYT

10 munyT

8 MUHYT

3 MUHYTBI

B kakoM ciyuyae U3 NepeyCIEHHBIX KOTEN He MOAJIEXUT HEMEJICHHON OCTaHOBKE U OTKIIIOYEHHIO?

IIPOU30LIIIO CHUYKEHUE YPOBHS BOJbI HUXKE JOIYCTUMOTO YPOBHS

€cIM JaBJIeHHe B OapabaHe KOTIa IOAHAIOCH BBIIIE PA3PENIEHHOTO Ha 5 % W JaNbIle He pacTeT

€cIIM POU30IILIO CHIKEHHE PacXoa BOJbI yepe3 BOJOTPENHbIN KOTeNl HUKEe MUHUMAIIBHO JIOITYCTUMOTO 3Ha4eHHs

€CIIM TIOBBICHIIACh TEMIIEpaTypa BOJIbl Ha BBIXOJIE U3 BOAOTPEIHOro KoTia 10 3HaueHus Ha 20°C Hike TeMIepaTyphl HACBIIECHHS,
COOTBETCTBYIOIIEH paboueMy AaBICHHIO BOABI B BEIXOTHOM KOJUIEKTOPE KOTJIA

Ha kakyro BeIMUMHY HaCTpauBarOTCs MpelOXPaHUTEIbHbIE KIIaNaHbl MapOBBIX KOTIOB:
Ha 5% BblIIIE pa3peLIEHHOTO

Ha 10 % BbllIE pa3pelICHHOTO

Ha 15 % BbIIIE pa3penIeHHOTO

Ha 25% BBIIlIE pa3peIIEeHHOTO

ITapoBble KOTJIBI KaKOi MPOM3BOAUTEIBHOCTH JOIKHEI OBITH 000PYI0BaHBI YCTAHOBKAMH ISl JOKOTIOBOH 0OpabOTKU BOABL:
HapoIpOU3BOIUTENbHOCTBIO 0,7 T/4ac ¥ BbILIE

MaponpOU3BOAUTENBHOCTRIO 0,5 T/9ac

C KaMEepHBIM CIKUTaHNEM TOIUTHBA ITAPOIPONU3BOIUTENEHOCTRIO 0,5 T/4ac

MapONPOU3BOAUTENBHOCTHIO 1 T/9ac.

ITocTropoHHHME JIUIa B KOTEIBHYIO MOTYT JOITYCKaThCS:

TOJIBKO C Pa3pelIeHNs BIaeNbIa U 6e3 ero CONPOBOXKICHHS

TOJIBKO C Pa3pelleHys BIaJeiblia U B CONPOBOXKIEHUU €TI0 IPEACTaBUTENL
OTPaHUYEHHH IO JOIYCKY HET

IIpu sxcrmyaTtanuu ['PII Texyiuii peMOHT BBIOJIHSAETCS:
He pexe 1 paza B 6 MecsilieB

He pexe 1 paza B 12 mecsies

He pexe 1 paza B 3 mecsa

He pexe 1 pasa B Mecsll

IIpu xaxoif KOHIIEHTpAIUH ra3a B IIOMEIIEHUH JODKHBI CPaboTaTh CUTHAIH3ATOPHI, KOHTPOJIMPYIOIIHE COCTOSHHE 3ara30BaHHOCTH
10% oT HIXKHEro KOHILEHTPAI[MOHHOTO Mpejena PacpoCTpaHeHUs IITaMEHU




15% oT HIKHEro KOHIEHTPAI[MOHHOTO Tpejena PacpoCTPaHeHUs IITaMCHU
20% OT HMYKHEro KOHLEHTPAI[MOHHOTO Mpeena PacpoCTpaHEHUs IIIaMEHN
30% OT HUKHETO KOHLIEHTPALIMOHHOTO NpeJiela pacpoCTPaHEHUs IUIaMEHH

5.4. MeTroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (Moay.s, npakTtuxku. HUP)

OreHKa KypCcOBOTO IIPOEKTA SABISIETCSA KOMIUIEKCHOH. IIpH 3TOM yunTHIBaroTCS ciemyromue GakToOphl: aKTyalbHOCTh BEIOpaHHON
TEMBI; TJOTHYHOCTh METOJIUKH pacueTa; cB0OOJHOE BIafieHIe METOANKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIBHOM
3aIMCKH; CAMOCTOSITENLHOCTh BEIBOJIOB. Bee 3T0 cyMMUpYyeTcsi B HTOTOBYIO OLICHKY.

OueHka pe3ysIbTaTOB 3aIUTEI KYpPCOBOTO IIPOEKTA OCYIIECTBIISETCS M0 OalbHON cHcTEME (KOTIMIHOY», «XOPOILIO»,
«YIOBIETBOPUTEITBHOY, «HEYOBIECTBOPUTEIIHHON ).

O1eHKa «OTIMYHOY» BBICTABIIAETCA, KOTAA paboTa COAEPKUT IPaMOTHO U3T0KEHHYIO pacdeTHYI0 06a3y, XapaKTepu3yeTcst
OTCYTCTBHEM OIIMOOK B pacyeTax, JOTMYHbBIM M IT0CIIEI0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM acTy. [Ipu 3amure
paboTH! 00yJaromMiiCS TOKA3BIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOHO OTIEPHUPYET PACUCTHBIMHU JaHHBIMH; JIETKO
OTBEYAeT Ha OCTABJICHHbIE BOIPOCHL

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAA paboTa COJIEPIKUT IPAaMOTHO M3JI0KEHHYIO PacueTHYI0 0a3y, XapaKkTepu3yercs
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHBIM M IT0CIIEI0BATENIbHEIM H3JI0KEHHEM MaTeprala B MOSCHUTENbHOH dacTu. [| [Ipn
3aIuTe paboThl 00yJAOIIUICS TTOKAa3bIBACT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyIHEHHI OTBEUAET Ha IIOCTaBICHHBIE
BOTIPOCEHL.

O1LeHKa «yZIOBIETBOPUTEIBHOY» BBICTABIISIETCS, KOT/Ia pab0Ta COJIEPKUT PACUCTHYIO 0a3y, XapaKTepHU3yeTCst HATMYUEM OTAEIbHBIX
ommbOok B pacuerax. IIpu 3ammre 00ydaroIuics TPOSABISIET HEYBEPEHHOCTb, ITIOKA3BIBACT Cl1ab0e 3HAHUE BOIIPOCOB TEMBI, HE IacT
HOJHOTO, APTYMEHTHPOBAHHOTO OTBETA Ha 3aaHHBIC BOIIPOCEHL.

O1eHKa «HEYIOBJIETBOPUTEIBHOY» BBICTABIISIETCS, KOTAa pab0oTa HE COACPIKUT pacueTHyIo 0a3y, HE OTBeYaeT TPeOOBAHHAM,
U3JI0XKEHHBIM B METOJIMYECKHX YKAa3aHUSX, UMEET 3HaUUTeNbHbIC OMNOKH B pacuerax. [Ipu 3amure oOydaromuiicst 3aTpyJHACTCS
OTBEYATh Ha MOCTABJICHHBIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BOIIPOCA, IIPH OTBETE JIOMYCKAET CYIIECTBCHHBIC OIIHOKH.
IIpoxokaeHne KOHTPOIBHOTO MEPOTIPUATHS TI0 3aIIUTEe KypCOBOTO IMIPOEKTa CIUTACTCS BRIMOTHEHHBIM YCIEITHO, €CITH TIPH €ro
OLICHUBAHMH MOJIy4€HA OLIEHKA HE HIKE «YJOBJICTBOPUTEIHHOY.

Kputepuu ouneHuBanus 0TBETa Ha dK3aMEHE

O1eHKa «OTIMYHOY» BBICTABIIAETCS, KOTAa 00yJaroUiicsl AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIAIEeT
TEePMUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHBIE BHIBOIBI M 0000IIEHNS, IPUBOAUT IIPUMEPEI, TOKa3bIBAET CBOOOJHOE BIIaJICHHE
MOHOJIOTHYECKOH PEeYbI0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIIHE BOIIPOCEHL.

O1eHKa «XOPOIIO» BEICTABISETCS, KOrqa 00ydaroIuiics JeMOHCTPUPYET IIPOIHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHbBIE BHIBOIBI M 000OIIECHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEJIACT HECYIIECTBEHHBIC
OIIHMOKH, KOTOPBIE OBICTPO UCIIPABIIIET CAMOCTOSTEIEHO MITH IIPH He3HAYUTENFHOM KOPPEKIIUH ITPEIoAaBaTelIeM.

OreHKa «yIOBIETBOPUTEIBHOY» BEICTABISETCS, KOTIa 00yJaIoIUiics HerTyOOKie TeOPETUIECKHE 3HAHUS, IPOSBIISAET cI1abo
c(opMUpPOBaHHbBIE HABBIKU aHAIIN3a SBJIECHUI U MPOLECCOB, HEOCTATOUHOE YMEHHUE JIeNaTh apryMEHTUPOBAaHHbIE BHIBOJBI U
HPHBOJHTH IIPUMEPHI, TOKa3bIBAaET HE JOCTATOYHO CBOOOHOE BlIaJeHHE TEPMUHOJIOTHEH, JIOTHIHOCTEIO U ITOCIIEI0BATEIBHOCTHIO
M3JI0KEHNS, JeTaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJIBKO IIPH KOPPEKINH MPEIIOaBaTeIeM.

O1eHKa «HEYOBIETBOPUTEIBHOY BBICTABIICTCS, KOT/Ia 00yJaromuiica AeMOHCTPUPYeT HE3HAHHE TEOPETUUECKUX OCHOB TIpeaMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BHIBO/IbI U IPUBOAUTD IIPUMEPBI, HE BJIAJICET TEPMUHOJIOIHEH, IPOSBIIET OTCYTCTBUE
JIOTHYHOCTH U TTOCTIEI0BATENEHOCTRIO U3IIOKEHNUS, AENNaeT OMINOKH, KOTOPhIe He MOJKET UCIIPAaBUTh JaKe IPH KOPPEKIINH
IIPENoaBaTEIeM.

IIpoxoxneHre KOHTPOIBHOIO MEPOIPUATHS [0 CAAYE IK3aAMEHA CUUTACTCS BBIIOIHEHHBIM YCIIEILHO, €CJIM IIPH €r0 OLICHUBAaHUU
II0JIy4€Ha OLICHKA HE HMKE «YIOBJIETBOPUTEIBHON.

6. YHEBHO-METOAUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka M3parenscTBO, TOM, 3I11. aapec

JI1.1 |¥O.M. Jlunos, IO0.M.
TperbsikoB

KorenbHble ycTaHOBKY U M.: Anwsnac, 2016,

HaporeHepaTopsl

JI1.2 | Emuctparos C.JI. KorenbHble ycTaHOBKU U

naporcHepaTopsl : y‘IC6HOC

HoBocubupck : HoBocubupckuit
TOCYIapCTBEHHBII TEXHUYECKUH

nocobue yHuBepcurer, 2017,
https://biblioclub.ru/index.php?
page=book&id=574698

6.1.2. JlonoHUTEILHAS JIMTEpPaTYpa
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBoO, rO1, 311. aapec
J12.1 WucTpykims mo Hosocubupck : Cubupckoe

MPEaYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTeNbCTBO, 2008,

JIUKBU AU aBapHﬁ Ha
TCTIJIOBBIX DJICKTPOCTAHIUAX

CO 153-34.20.562-2003)

http://biblioclub.ru/index.php?
page=book&id=58001




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI2.2 |B.C. Mapsixusa, P. Tennorenepupyrouiue Openbypr : OI'Y, 2014,
MamcypoB YCTaHOBKH : y4eOHOE TIocoOme http://biblioclub.ru/index.php?
page=book&id=259259
JI2.3 | AT. Canos, A A IIpoexTrpoBaHUE OTOMUTEIBHO Camapa : Camapckuii rocy1apCTBEHHBIH
IpiHaeBa -IIpOU3BOJCTBEHHOI apPXUTEKTYPHO-CTPOUTEIbHBIIL
KOTENbHOH : ydeOHOe mocobue yHUBepcHTeT, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI2.4 |Munkuna C.A. TennoBoii u Camapa : CamapcKkuii rocy1apCTBEHHBIH
a’pOAMHAMUYECKHUI pacdeThl apXUTEKTYPHO-CTPOUTEIIbHBIN
KOTEJBHBIX arperaTos : yauBepcurer, 2013,
yaebHOe Tocobue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 [AT. Canos, AA. Tennorenepupyrouiue Camapa : CamapCKHii TOCyAapCTBEHHBIH
laBpuioBa YCTaHOBKH: KOHCTPYKLUS, APXHUTEKTYPHO-CTPOUTEIBHBIN
MPUHIUI paboOTH! KOTIIOB THIIA yHUBepcurer, 2015,
E (AE) u TemnoBoi#t pacyér http://biblioclub.ru/index.php?
kotna E (JJE)-10-14I'M : page=book&id=438393
yaeOHOe ocobue
JI2.6 |Houxos C.H. OnruMu3anus CUCTEM HoBocubupck : HI'TY, 2011,
aBTOMAaTHU3AINH http://biblioclub.ru/index.php?
TEIUIOIHEPTeTHUECKUX page=book&id=436022
MPOIIECCOB : yUeOHHUK
J12.7 [IpaBuna yctpoiicTBa u HoBocubupck : Cubupckoe
0e30MacHOM SKCIUTyaTaIuu YHHMBEPCHUTETCKOE U31aTenscTBO, 2007,
MApOBBIX U BOJOTPEHHBIX http://biblioclub.ru/index.php?
koTyoB: I16 10-574-03 page=book&id=57441
JI2.8 | B.B. lllanaii, A.T. Pacuer TerioBbIX MPOLIECCOB U Omck : OMCKH# TOCYAapCTBEHHBIN
Muxaiinos, IT.A. YCTaHOBOK B IIPUMEPAX U TEXHUYECKUH yHuBepcureT, 2015,
Barpakos u 1p. 3ajadax: IPaKTUKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. MeTtoanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3armnaBue Bubmmoreka W3parenscTBo, TO1, 3I11. aapec
JI3.1 |I'"M. Knumos, M.T'. YeTpoiicTBO TapOBBIX Hwxuuit Hosropoa : HHI'ACY, 2010,
Kmumos KOTENBHBIX arperaTos : http://biblioclub.ru/index.php?
MeToauveckas pazpaboTka page=book&id=427286
JI3.2 |T'M. Kimumos, M.T'. BopasiHbie sxoHOMAa3ephI Hwxuanit Hosropon : HHI'ACY, 2010, :
KimumoB u nip. KOTEJIbHBIX arperaTos: http://biblioclub.ru/index.php?
MeToauuecKas pa3paboTka page=book&id=427331
6.3 Ilepeuenb MPOrpaMMHOr0 odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 |I1O Anrusupyc Kaspersky Endpoint Security mst 6n3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 | IIO Kommac 3D V18-19
1.4 |I1O Mathcad 14.0 University Classroom Perpetual
I1.5 |IIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
.6 |IIO 7-zip
I1.7 | Bbpaysep Google Chrome
I1.8 |IIO Microsoft Teams
1.9 |bpayzep Yandex
I1.10 |I1O Skype
6.4. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JOCTyNa K 00pa30BaTeNbHBIM pecypcam
N.2 |https://energybase.ru - KaTanor 3MeKTPOCTAHINN (ATOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U JP.) U TMOACTaHIINA MUpa
N.3 |http://matlab.exponenta.ru/ - mopoOHBIC aBTOPCKHE PyKOBOJCTBA 10 MpoaykraM MathWorks;
N.4 |http://window.edu.ru/ - emuHOEe OKHO HOCTyIHa K 00pa30BaTENbLHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onpias TeXxHUUECKass OMOIMOTEKA MO TEIIOTEXHHUKE;
N.6 |http://www.tepen.ru/ - xxypHan «TernosHepreTuka;
N.7 |http://www.rosteplo.ru/ - uHGOpPMaAIIMOHHAS CHCTEMA I10 TEIJI0CHA0XKECHUIO.
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8. METOANMYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCA

B npomecce n3ydeHns ANCIUIUTIHEI BRIACISIOT /[BA BU/IA CAMOCTOSTEIBHON pabOTHL: ayIUTOpHAs M BHEAYAUTOPHAS.

AynuTopHas caMOCTOSsITeNbHas pab0oTa 0 AUCIUIIIHHE BEIOIHACTCA Ha y4eOHBIX 3aHATHUSX 110J] PyKOBOJCTBOM HpEIoiaBaTels.
BHeaynuropHas caMocTosITeNIbHAs paboTa - IaHupyemas yueOHast padota 00ydJaromnMesl, BBINOJIHACMast BO BHEAYAUTOPHOE
BpeMs 110 3a/IaHUIO U IPH METOANYECKOM PYKOBOJICTBE MPETIOABATENs, HO O€3 €r0 HEMOCPEACTBEHHOTO YJacCTHsI.
CamocrosTenbHast paboTa, He IPEeayCMOTPEHHAS IPOTPaMMOil y4eOHOH AUCIUIUTHHEL, PACKPHIBAIONIEH U KOHKPETH3UPYIOIIEH ee
coJiep>kaHue, OCYIECTBIIAETCS 00yJaloMUMCs HHUIIMATHBHO, C [ETbI0 PeaT3allil COOCTBEHHBIX YU€OHBIX H HAyUHBIX HHTEPECOB.
Jast 6onee 3p(heKTUBHOTO BBITIOIHEHHSI CAMOCTOSATENBHOM PaOOTHI 110 AUCIUIUINHE MTPENO/aBaTeNlb PEKOMEHIYET HCTOYHHUKH IS
paboTEI, XapaKTepu3yeT HanoboJee paliOHAIBHYIO METOIUKY CAMOCTOATENFHOM paboTHI, IEMOHCTPHPYET paHee BHIIOTHEHHBIS
oOydaromumMucs paboTs! U T.11. Buabl 3aganuii 111 BHEAYIUTOPHON caMOCTOSATEIbHON paboThI, HX COJICpPIKaHHUE U XapaKTep MOTYT
UMETb BapUaTUBHBIN U U PEepEeHIIUPOBAHHBIN XapaKTep, yIUThIBATh HHANBHIYAIbHbIE 0COOEHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas padoTa MOXKET OCYIIECTBIATHCS HHANBUIYATbHO WIH TPYIIIAMH CTYICHTOB online ¥ Ha 3aHATHAX B
3aBUCHMOCTH OT IIeTH, 00beMa, KOHKPETHOI TeMaTHKH CAMOCTOATENIBHON PabOTHI, ypOBHS CI0KHOCTH. KOHTPOIIL pe3ynsTaToB
BHEayAUTOPHON CaMOCTOATENBHOM PabOTHI OCYIIECTBISETCS B IIpeeraax BpeMEHH, OTBEICHHOTO Ha 00s3aTeNbHbIe yueOHbIe
3aHSATHUS 10 JUCLUILIMHE Ha IPAaKTHYECKUX, 1a00paTOPHBIX 3aHATHSX.




