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1. HEJIX OCBOEHUA

1.1 HCJ'II) 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 060py[[OBaHI/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 npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | BozayxomoaroroBka

2.1.2 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.3 [ OcHOBBI TpaHCHOPMAILIUHN TETIOTHI

2.1.4 | IIpupomooxpaHHbIE TEXHOJOTHU HA OOBEKTAX TEIJIOIHEPTCTUKH

2.1.5 |IIpoeKTHBII MOAXO0/ B TEXHUKE

2.1.6 | TemnomaccooOmen

2.1.7 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 |[T'mmporazoguHaMuka

2.1.9 |HaueprarenpHas reoMeTpus U HHXKEHEpHas rpajuka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 | YueOHas nmpakTHKa MO IOJyIEHHUIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUIT

2.2 JAucuunimnHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIIJIMHBI (MOAY/151) HE0OX0AUMO KaK
npeaulecTByLee:

221 HerpaaumoHnHble 1 BO300OHOBISIEMbIC UCTOYHUKH SHEPTUN

2.2.2 |IloaroroBka K MpoIEaype 3aIIUTHI U 3alIUTa BEITYCKHOW KBATM(PHUKAIIMOHHON pabOTHI

2.2.3 |IIpepnumnioMHas NpakTHKa

2.2.4 | TernoBbI€ SNEKTPUUYECKUE CTAHIIUU

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENH MPEATPHATHA

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMH

IIK-1: Cnocoben MPOCKTHPOBATH U KOHCTPYHUPOBATH KOTEJIbHbIC, HCHTPAJbHbIC TECIJIOBbIC U MAJIbIE€ TCIIOUCHTPAJIN, a
TAKXKE TCIJIOBbIC CETH U C UCITIOJIB30BAHUEM IIPI(I)pOBLIX TEeXHOJOTHii

3HaTh:

[IK-1-31 THIOBEIE METOANKH MIPOBEACHHUS PACUETOB U IPOSKTHPOBAHUS OCHOBHEIX Y3JIOB H JIEMCHTOB KOTEIIFHBIX YCTAHOBOK H
[IapOT€HEPATOPOB C UCIIOJB30BAHUEM CTAHIAPTHBIX CPEACTB ABTOMATH3ALUU IPOEKTUPOBAHNUS

IIK-3: CnocodeH 3KCILTyaTUPOBATH 00beKThI IPO(eccHOHATbHOI 1esITeJILHOCTH, B TOM YHCJI€e TeIVIOBble KOTJIbI HAa
TBEPAOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIIPOBOIbI U TEILIOBBIE CETH, 4 TAKIKE TeNJIOMeXaHHIeCKoe
000py10BaHUE TEIMVIOBbIX CTAHIUIA

3HaTh:

[1K-3-31 ocHOBHBIE TEXHOJIOTHYCCKUE IIPOLECCChI B Y3JIaX U 3JICMCHTAX KOTCJIbHBIX YCTAHOBOK U ITApOTr€HEPATOPOB, METOABI NX
OCBOCHUSA, TOBOAKHU U Oe30macHoM OKCIUTyaTalunu

OIIK-3: Cnoco6eHn 1eMOHCTPHPOBATH MPUMeHEeHHE OCHOBHBIX CIIOCO00B MOJIy4eHUsl, IPeodpa3oBaHusl, TPAHCIOPTA U
HUCIOJb30BAHUA TEIJIOTHI B TEIVIOTEXHUYECKUX YCTAHOBKAX U CUCTEMaAX, 3SHAHUA IKOHOMUYECKUX, OPraHU3AIIUOHHBIX U
YIpAaBJE€HYECKHX BONPOCOB, TAKAX KAK: YIPAaBJIeHHE MPOEKTAMH, PUCKAMYU H H3MEHEHHSIMH

3HaTh:

OIIK-3-31 TeXHOJOTHYECKHE IPOLECCHI MIOIyYEHUS S3HEPTOHOCUTENEH B BUJIE N1apa, TOpsiYe BOIbI

ITK-3: CnocodeH 3KCILIyaTHPOBATH 00beKThI MPO(eccHOHATbHOI 1esITeJILHOCTH, B TOM YHCJI€e TeIIOBbIe KOTJIbI HA
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIIPOBOIbI U TEILIOBBIE CETH, 4 TAKIKE TeMJIOMeXaHHIeCKoe
000py10BaHUE TEMVIOBbIX CTAHIUMA

YMmerhb:

ITK-3-Y1 onpenensTe ¥ KOHTPOJIUPOBATH BOJHBIN PEKUM KOTEIBHOTO arperara, ycIIoBHs pabOTHI HOBEPXHOCTEH HarpeBa;
BBIMOJIHATH TETUIOBOH, a9pOAMHAMIYECKHNA, THIPABINYSCKUHA U MMPOYHOCTHBIE PacyeThl KOTIIOB




OIIK-3: Cnnoco0eH 1eMOHCTPHPOBATH IPHMEHEHHE OCHOBHBIX CIIOCO00B NOJIy4eHHs1, IPeo0pa3oBaHus, TPAHCIIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKNX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPraHH3aLHOHHBIX 1
ynpaBJieH4eCKHX BONMPOCOB, TAKHX KAK: YPABJIeHHE MPOEKTAMH, PUCKAMH U H3MeHEeHUSIMH

YMmerb:

OIIK-3-Y1 BbIOMpAaTh TEXHOJIOTHUYECKUE CXEMBI KOTJIOB

IK-3: CriocofeH 3KCNIyaTHPOBATH 00BEKTHI MPOdeccCHOHAIBHOI TeITeJIbHOCTH, B TOM YHCJIe TellJIOBbIe KOTJIbI Ha
TBEPAOM, ’KHIKOM H ra3000pa3HoM TOILTHBE; TPYOONIPOBOIbI M TEIUIOBBIE CETH, A TAKIKe TelJIOMeXaHHIecKoe
00opy10BaHHe TeNI0BbIX CTAHIMIA

Baanernb:

ITK-3-B1 0CHOBHEIMH ITOJIOKCHHSIMH OKCILTyaTallu KOTCJIIbHBIX arperaTos, O6€CHG‘H/IB3}OHH/IMI/I HaJAC)KHOCTb

OIIK-3: Cnnoco0eH 1eMOHCTPHPOBATH IPHMEHEHHE OCHOBHBIX CIIOCO00B NOJIy4eHHs1, IPeo0pa3oBaHus, TPAHCIIOPTA U
HCMOJIB30BAHUS TEIIOTHI B TEIUIOTEXHUYECKNX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPraHH3aLHOHHBIX 1
ynpaBJieH4eCKHX BONPOCOB, TAKHX KAK: YIPABJIeHHE MPOEKTAMH, PUCKAMH M N3MeHEeHUsIMH

Baagern:

OIIK-3-B1 ocHOBaMU IPOEKTUPOBAHMS U KOHCTPYUPOBAHHS MPOCTEHIINX KOHCTPYKIMIA KOTEIbHBIX arperaToB B COOTBETCTBUH C
HOPMAaTHBHBIMH TPEOOBaHUAMHU

IIK-1: Cnocoben NMPOCKTHPOBATH U KOHCTPYHPOBATH KOTEJIbHbIC, HCHTPAJbHbIC TENJIOBbIC U MAJIbI€ TEIVIOUCHTPAJIN, a
TaK>XKe TeNJI0BbIC CETH U C UCITOJIB30BAHUEM ]_[PI(l)pOBbIX TEXHOJIOTHIi

Baaaernb:

IIK-1-B1 HaBbIKaMH, ITO3BOJIAIOIIUMHA ITPUMEHATb 3HAHWA OCHOBHBIX TEXHOJIOTUYCCKHUX ITPOLUECCOB B y3J1aX U 3JICMCHTAX
KOTCJIbHBIX YCTAHOBOK U ITAPOTCHECPATOPOB

4. CTPYKTYPA U COOEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHSA TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIICTCHIUH pecypcsl padoThI

Pa3nen 1. O01mme cBeqeHus
0 KOTCJIBbHbIX yCTaHOBKaX

1.1 Knaccugukanms KoTembHBIX 4 2 OIIK-3-31 J1.2 KM1,K
YCTaHOBOK H OIIK-3-Y1 JI1.3J12.1 M2
naporeHeparopon. Oo6mas OIIK-3-B1 IIK- | JI2.2JI2.3
XapaKTepUCTUKA 1-31 TIK-1-B1 J12.4 J12.5
COBPEMEHHBIX KOTEIIBHBIX MK-3-31 IK-3- J2.7
YCTAHOBOK. V1IIK-3-Bl JI2.8J13.2
TexHonoruyeckas cxema 21

KOTEIbHON YCTAaHOBKHU C
€CTECTBEHHOH LIMPKYJALuei
U €€ JNIEMEHTHL. DIIEMEHTBI
KOTEIBHBIX
ycTaHOBOK.OCHOBBI T€OpHU
TOpeHHUs TOILIHBA.
OCoOeHHOCTH TOPEHHS
HATypaJbHBIX TOILUIMB: I'a3a,
YaCTHIIBI YTJIsl, KAaILIH
JKMJKOTO TOTLIHBA.
Temneparypa ra3o00pa3HbIX
HPOIYKTOB cropanus. /Jlex/

1.2 Pacuer Teopernueckoro 4 4 OIIK-3-31 1.2 KMILK P1
o0bema Bo3ayxa. Pacuer OIIK-3-V1 JI1.3J12.1 M2
TEOPEeTHYEeCKOro o0beMa OIIK-3-B1 IIK- | JI2.2 JI2.3
IPOAYKTOB cropanus. Pacuer 1-31 IIK-1-B1 J12.4 J12.5
SHTAIBINHN BO3IyXa U [1K-3-31 I1K-3- J12.7
MPOJIyKTOB cropanus.Pacyer VY1 IIK-3-B1 JI2.8J13.2
TETUTIOBOTO Gasamca o1

KoTensHOro arperara /Ilp/




1.3 UctouHuku TemnoThl 16 OI1K-3-31 J1.2 KMI1,K P1
MIPOMBIIIIJICHHBIX KOTEIBHBIX OIIK-3-V1 JI1.3J12.1 M2
ycraHoBoK. Kimaccudukanms, OIIK-3-B1 IIK- | JI2.2 JI2.3
COCTaB, paCUETHBIE 1-31 TIK-1-B1 J12.4 J12.5
XapaKTEePUCTUKU TIK-3-31 [IK-3- | JI2.6 JI2.7
SHEPreTUYECKUX TOILIUB. VY1 IIK-3-Bl JI2.8J13.1
Ilepecuer cocrasa u J3.2
YCIOBHOE TOIIMBO. PacueTsl 21
TOPCHHUS TOILIHBA.

MarepuaibHBIi OanaHc
mpolecca rOpeHus pu
CKUTAHHH Ta30BOro,
HIKOTO U TBEPHOTO
TOTUTHBA, & TAKKe
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 OCHOBHBIC 3JIEMEHTHI 2 OIIK-3-31 J1.2 KMI1,K P1
KOTENIbHOT'0 arperara. OIIK-3-Y1 JI1.3J12.1 M2
Konctpykiuu, BHIOOP U OIIK-3-B1 IIK- | JI2.2JI2.3
pacyder TOMOYHBIX YCTPOMCTB 1-31 [IK-1-B1 J12.4 J12.5
JUISL COKMTaHUS Ta30BOTO0, TIK-3-31 T1IK-3- J2.7
>KUJIKOTO M TBEPJIOTO TOILIUB, V1 IIK-3-B1 J12.8J13.2
MIPOU3BOJICTBEHHBIX OTXOJIOB. €]

OCHOBEHI pacuera
TOPEIOYHBIX
ycTpoicTB. /JIex/

2.2 TemuoBoii pacuer 4 OIIK-3-31 J1.2 KM1,K P1
sKOoHOMai3epa. TermioBoit OIIK-3-Y1 JI1.3J12.1 M2
pacuer OIIK-3-B1 IIK- | JI2.2 JI12.3
napomneperpesarens /I1p/ 1-31 TIK-1-B1 J12.4 J12.5

IK-3-31 IK-3- J2.7
V1IIK-3-Bl JI2.8713.2
31
2.3 Uccnenosanue 4 OIIK-3-31 JI1.2 KM1,K
XapaKTepUCTHK KoTIa /J1ab/ OIIK-3-V1 JI1.3712.1 M2
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 IIK-1-B1 J12.4J12.5
ITK-3-31 TIK-3- 2.7
V1 T1K-3-Bl JI2.8713.2

€




24 ITaponeperpesareny KOTJIOB, 16 OIIK-3-31 1.2 KMILK P1
KOHCTPYKTHBHBIE CXEMBI OIIK-3-V1 JI1.3J12.1 M2
BKIIFOUEHHS B ILIMOBOM OIIK-3-B1 [IK- | JI2.2JI2.3
TpakT. dusnyeckue 1-31 IIK-1-B1 J12.4 JI12.5
0COOEHHOCTH TEII00OMeHa B TIK-3-31 IIK-3- 2.7
naporneperpesarene.Haznaue VY1 IIK-3-Bl JI2.8J13.2
HUE ¥ KOHCTPYKIUH BOJSHBIX o1
9KOHOMAaN3€pOB, CXEMBI UX
BKJIFOUEHHSI B TUTATEIbHBIN
TPaKT KoTiIa. CXeMBbl
MUTATETBHBIX
Maructpaneil. Haznauenue u
KJIaccupUKaIus
BO3/yXOIIO0T pEBATENEH.

PexynepaTtuBHble U
pereHepaTuBHbIE
BO3{yXOIIOIOTPEBATEITH.
KoHCTpYKTHBHEIE CXEMBI
BO3IYIIHBIX
nonporpesareneii.  /Cp/
Pa3gen 3. Hape:xkHocTh
KOTeJbHBIX YCTAHOBOK

3.1 Pabouee Teno 16 OIIK-3-31 J1.2 KMI1,K
MIPOMBIIIICHHBIX KOTEJIBHBIX OIIK-3-Y1 JI1.3J12.1 M2
yctaHoBOK. TpeGoBaHwus, OIIK-3-B1 IIK- | JI2.2JI2.3
NpEABSIBISIEMBIE K 1-31 IIK-1-B1 J12.4 J12.5
IIUTATENBHO BOJIE U Hapy. [K-3-31 IIK-3- 2.7
BoaHbIii pesxuM KOTEITBbHBIX V1 IIK-3-B1 J12.8J13.2
ycraHoBOK. CenapanuoHHbIe €]

yerpoiictBa. CTyneH4aroe
UCTIapeHre B MapOBBIX
koTiax.Paboune mporecck B
apOBOJSTHOM TPaKTe
KOTENBHBIX YCTAaHOBOK.
Ob6ecneuenne HaIeKHON
THIPOJMHAMUKH B
KOTEJBHBIX arperarax c
€CTECTBEHHOM LIMPKYJIALUEH
U IPUHYIUTEIbHBIM
JIBIDKCHUEM BOJBI U
MapOBOSTHON
cMecH. Y cI0BUS HaJleKHOM
paboTHI TOBEPXHOCTEH
Harpesa. Temnosas u
THIIpaBIHYECKas pa3BepKa.
Hapymenus uupkynsnuu.
OCHOBBI METOIMKH pacyera
MPOCTBIX U CIOKHBIX
KOHTYPOB LIUPKYJISILIUY.
ITuTarenbHble ycTpoiicTBa
KOTEIIbHBIX YCTAHOBOK.
W3yuenue marepuana Ha
temy: ObecrieueHue
HaJISKHOHM THAPOJHHAMHKH B
KOTENbHBIX arperarax ¢
€CTECCTBEHHOM LIMPKYIISIIIEN
Y TIPUHYIUTEITHHBIM
JBIOKeHHEM Bobl /Cp/

Paznen 4. Koncrpyknun
KOTJIOB H BCIIOMOraTe/jbHOe
odopynoBaHue




4.1 Hasnauenwue, cxeMbl, 00J1aCTH 2 OI1K-3-31 J1.2 KMI1,K P1
MIPUMEHEHUS, 0COOCHHOCTH OIIK-3-V1 JI1.3J12.1 M2
KOHCTPYKIHH 1 pabOTHI OIIK-3-B1 IIK- | JI2.2 JI2.3
MapOBBIX KOTJIOB U 1-31 IIK-1-B1 J12.4 JI12.5
MapoTreHepaTopoB C TIK-3-31 IIK-3- 2.7
€CTECTBEHHOH IIUPKYJISIUEH, VY1 IIK-3-Bl JI2.8J13.2
C MHOTOKpaTHOH o1
IPUHYAUTEIBHOU
LUPKYISLUEN 1
NpSMOTOYHBIX. KoTenbHbIe
YCTaHOBKH CIIEIIUATIBHOTO
Ha3HAYeHMs U KOHCTPYKLIMM.

CxeMbl BKIIIOYEHUS KOTJIOB
yrunu3atopos. /JIex/

4.2 l'unpaBnuyeckuii pacuer 2 OIIK-3-31 J1.2 KM1,K P1
naporneperpeBaress. ASpoIuH OIIK-3-Y1 JI1.3J12.1 M2
aMUYECKHd pacueT OIIK-3-B1 IIK- | JI2.2 JI2.3
Bo3xyxomonorpesarens /I1p/ 1-31 I1K-1-B1 J12.4J12.5

TK-3-31 TIK-3- 2.7
V1IIK-3-Bl JI2.8J13.2
31

43 UcnapurenpHoe oXIaxxIeHHE 27 OIIK-3-31 JI1.2 KMI1,K Pl
3JIEMEHTOB TEXHOJIOTHUYECKUX OIIK-3-V1 JI1.3J12.1 M2
YCTaHOBOK. MeTauibl, OIIK-3-B1 IIK- | JI2.2 JI2.3
HCIIOJIb3YEMBIE B 1-31 [IK-1-Bl1 J12.4 J12.5
KOTJIOCTPOEHUU U YCIIOBHS TIK-3-31 TIK-3- J12.7
ux pabotsl. Homenknatypa V1 I1IK-3-Bl JI2.8713.2
KOTENbHBIX cTajei. OCHOBBI 21
pacdeToB Ha IPOYHOCTH
3JIEMEHTOB KOTEIbHOMN
ycraHoBKU. OuncTKa
IIPOAYKTOB CTOPaHHUS OT
TBEPABIX U Ta3000pa3HBIX
npumecet. /Cp/

Pa3gen 5. DxkenayaTauus U
HCNBITAHUS KOTEJIbHBIX
YCTAHOBOK

5.1 DKCIuTyaTanus KOTeIbHBIX 2 OIIK-3-31 JI1.2 KMI1,K P1
ycraHoBOK. O6mue OIIK-3-Y1 JI1.3J12.1 M2
TpeboBanus [Tpasun OIIK-3-B1 IIK- | JI2.2 JI2.3
TEXHUYECKOM IKCILTyaTaluu 1-31 IIK-1-B1 J12.4 J12.7
KOTJIOB. OCHOBHBIE TK-3-31 TIK-3- JI2.8J13.2
HOpPMAaTHUBHBIE TOKYMEHTHI 1O V1IIK-3-Bl 21
9KCILTyaTallul KOTEIbHbBIX
yctaHoBOK.IIyckoBbIe cxeMbl
KOTENbHBIX YCTaHOBOK. ITyck
KOTJIa U3 pa3IMYHbIX
COCTOSTHUH Ha Pa3INJHBIX
BUJAX TOTUIMBA.

OO6cnyxuBaHHe KOTJIa BO
BpeMs

paboTsl. BEICOKOTEMITEpaTYpH
asl ¥ HU3KOTeMIepaTypHast
KOpPpPO3Hs NOBEPXHOCTEM
HarpeBa. MeToIbI OYNCTKI
KOHBEKTHBHBIX
MIOBEPXHOCTEN Harpesa oT
HapyXHbIX

3arpsi3HeHni. /JIex/

52 Pacuer u BEIOOD 2 OIIK-3-31 J1.2 KMI1,K P1
TOTUTHBOCKHUTAIOIIETO OIIK-3-V1 JI1.3J12.1 M2
ycrpoiictBa. OcobeHHOCTH OIIK-3-B1 IIK- | JI2.2 JI2.3
pacuera KoTia- 1-31 TIK-1-B1 J12.4 J12.5
yrunmmzaropa /Ip/ TK-3-31 TIK-3- J2.7

V1IIK-3-Bl JI2.8J13.2

Ol
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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
ITHEBMO30JIONIUIAKOyAaICHHS.
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
KOTEIbHBIX YCTaHOBOK. /Cp/

36

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
1-31 IIK-1-B1
[K-3-31 IIK-3-
V1IIK-3-Bl

1.2
JI1.3J12.1
J12.2J12.3
J12.4 JI12.5

2.7
JI2.8]13.2

Ol

KMI,K
M2

P1

54

IToxaroroBka K
sK3aMeny /Dk3aMen/

OIIK-3-31
OIIK-3-V1
OIIK-3-B1 IIK-
1-31 IK-1-B1
IK-3-31 IIK-3-
V1IIK-3-Bl

JI1.3J12.8
6]

KM2

Pa3nen 6. IloaroroBka k
KOHTPOJbHBIM
MEepPONPHUATUHIM H
BBINOJIHSIEMBIM padoTam

6.1

O0beM yacoB
CaMOCTOSTENLHOM paboThl Ha
noarotoBky k KM /Cp/

36

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
1-31 IIK-1-B1
[K-3-31 IIK-3-
V1IIK-3-Bl

JI2.1J12.3
J12.4 J12.6
JI2.7]13.1
JI3.2J13.3
J3.4

KM2




6.2

O0BeM yacoB

CaMOCTOATENbHOM pa6OTLI Ha

nmoaroToBky k BP /Cp/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
1-31 IIK-1-B1
[K-3-31 IIK-3-
V1IIK-3-Bl

JI1.1J11.2 P1
J1.3

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHBIe MeponpusATHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.I1), BOIPOCHI 1JI
CaMOCTOSITEJILHOI MOATOTOBKH

IIpoepsemblie
Kon KonTtponsHoe
UHIUKATOPbI Bomnpocs! a1 HoAroTOBKU
KM MEPOIIPUATHE o
KOMITeTEHIIN I
KM1 Bonpocs! yctHOTO OIIK-3-31;0IIK-3- | IIpumepHbIe BONPOCHL IJIsl YCTHOTO OTIpoca

ompoca

V1;0IK-3-B1;TTK-1
31;TK-1-B1;TTK-3-
31;IK-3-Y 1;[IK-3-
Bl

1) Kakue peakuuu cTpeMsaTCsl MAKCUMaIbHO pa3BUBATh IIPU
OCYITIECTBIEHHH TOIIOYHOTO TIporiecca?

2) K uemy npuBener yBeaudeHHe 30IbHOCTH TOILINBA?

3) ConeprkaHreM KaKHUX BEIIECTB B IPOAYKTAaX CTOPAHUS ONpeaesieTcs
XUMUYECKUN HET0Ker?

4) K uemy npuBezieT 60nbImas BIaXKHOCTh TOILTHBA?

5) Ot 4ero 3aBUCUT NOTEPs TEILIa C MPOBAJIOM TOILIHUBA?

6) Kakue ocHOBHBIE MOKa3aTeIH TOIMIOYHOTO YCTPOHCTBA?

7) KaxnepeakimucTpeMaTCspa3BUBaThIIPATA3H(UKAITHATOILTNBA?

8) Kakoe BemecTBo HCIONB3YIOT IPU TOPEHUH B KAYECTBE OKUCIIHTEIS?
9) C uem cBs3aHa OTEPS TEILIa C YHOCOM?

10) Kak CHU3UTH MOTEPH TeIIa OT XUMUIESCKOH HEOJTHOTHI CTOPAHUS
TOIIUBA?

11) Kak Ha3piBaeTCst SHEPTHsl HEOOXOAUMAS TSI Pa3pyIICHHUs
BHYTPUMOJIEKYJISIPHBIX CBSI3€H UCXOJIHBIX BEIECTB?

12) Yto ucnonb3yeTcs B Ka4eCTBE Ta30BOTO TETUIOHOCHTENS B KOTJIAX
ADC?

13) Kak Ha3pIBaeTCs TeMIeparypa, HaunHas ¢ KOTOpOil cuctema
CTIIOCOOHA K CAaMOYCKOPEHHUIO?

14) Yo siBIsieTCst OCHOBHOH MCHApHUTENIFHOI TOBEPXHOCTHIO HArpeBa B
KOTIIE?

15) Yemy paBeH k03¢ GuIeHT H30bITKa Bo3ayxa st AuhHy3noHHOM
obmactn?

16) Kax mpoucxoanT cxkuraHue ra3a IpHu pa3aeabHON Hogade B TONKY
rasa u Bozayxa?

17) Kakue ObIBatOT BUJIBI TapoTieperpeBarencii?

18) I'openne Kakoif Toprodeil CMeCH SABIISETCS TOMOTEHHOM peaknuei?
19) Kak mpouCcXOIUT CXKUTaHKE ra3a MpH pa3IebHON NoJaue B TOKY
rasa u Bozayxa?

20) Kax n3MeHseTcs TemMIiepaTypa neperpea rnapa ¢ yBeTHIeHHeM
HArpy3K{ paJHalioHHOTO HaponeperpeBaTemns?

21) Yto npoucX0oAUT C TEMIIEPATYPOi B 30HE OKUCICHUSA?

22) Kak mosy4uTh KOPOTKO(pAKETbHOE CKUTaHHE ra3a?

23) Kak n3MeHHTCS TeMIepaTypa IeperpeBa mapa ¢ yBelInIeHHEM
Harpy3Kd KOHBEKTHBHOTO MaporeperpeBarens?

24) YTo mpOUCXOIMT IPH IEePEX0ie OT JITHHHO(DAKETHHOTO CKUTAHUS K
KOpOoTKOpakersHOMY?

25) Kak n3MeHnTCS TEMIepaTypa Ieperpesa mapa IpHu CHIKEHUN
TeMIepaTypbl IUTAaTeNbHON BOJBI B OapabaHHBIX KOTIax?

26) UTo nMpoUCXOIUT C TEMIIEPATYpOil B 30HE BOCCTAHOBJICHUSA?

27) Kaxoit pa3mep 9acTHI] UMEIOT TPyOOANCTIEPCHBIE TIPHMECH,
HaXOJALIMECS B IPUPOJHOHN Boae?

28) Uro Ha3pIBacTCs (HU3MUCCKON CTAIMEH porecca CKUTaHHs
ToIIMBa?

29) Kakoe ncnomnp3yercs AaBJIeHUE I TOPENIOK CPENHETO TaBICHHUS?
30) Ha KOTJIbI KaKoro JaBJICHUS YCTAaHABIUBAIOT HEKUIISIIIE
SKOHOMan3ephI?

31) Kak n3meHnTCS TEMIepaTypa IeperpeBa mapa Ipyu CHIKEHUN
TeMIepaTypbl MUTATENFHON BOJBI B MPSIMOTOYHBIX

KoTsax?

32) Kaxoit Merox 00paboTKH BOIBI HCTIONB3YIOT IS €€ yMATICHHS?
33) Kaxkoe ncmosbs3yercs JaBIeHUE AT TOPEIOK BBICOKOTO JTaBICHHS?




34) Ha KOTJIBI KAKOTO /IaBJICHUS YCTAHABIUBAIOT KUILSIINE
9KOHOMaii3ephi?

35) Uto B BOIOTPYOHBIX KOTEIBHBIX YCTAHOBKAX JBIDKETCS BHYTPH
3MECBHUKOB?

36) Kaxoit meTon 06pabOTKH BOABI UCIIONB3YIOT ISl €€
obecconmBaHus?

37) it 9ero ucnoib3yeTcs SKoHoMan3ep?

38) Kakoe ycTpOHCTBO CIyXHT IS yAAICHHUSI pACTBOPEHHBIX Ta30B U3
MUTATENbHOM BOJIBI TAPOBBIX KOTJIOB?

39) Yto B BOXOTPYOHBIX KOTEIBHBIX YCTAHOBKAX JBIDKETCS CHAPYXU
3MECBHUKOB?

40) Kaxoit merox 00pabOTKM BOIBI UCTIONB3YIOT ISl YAATIEHUS
rpyOOTUCTIEPCHBIX ITpUMeECei?

41) Kakoii 3 crioco00B HE UCIIONB3YeTCs U OYUCTKY Ta3a OT IBUIH?
42) Ilenpto KakoTO pacuera KOTiia SBISIeTCs ONpeaeNieHe
TEIUIOBOCIIPUSATHS KaXKA0T0 IEMEHTa KOTJa, TEMIIEPAaTypHOTO
Haropa 1 ko3 unrenTa Temionepeaaun no 3alaHHBIM TeMITe-paTypam
HPOIYKTOB CTOPaHHS H 000TpeBacMOi cpersl?

43) JInsg yero npou3BOAUTCS HEMIpepbIBHAS TPOAYBKa aporeHeparopa?
44) Kaxoe BeliecTBO HanboJiee TOKCHYHO JIJIsl OpraHu3Ma YeyioBeka?
45) Kaxkoit MmeTo 00pabOTKH BOJBI HCIIONB3YIOT VIS YIAJICHUSI
TpyOOHCIIEPCHBIX TpUMecen?

46) Kaxoii u3 crmoco00B He UCTIONB3YETCs ISl OYMCTKH ra3a OT MbLTH?
47) Ans 9ero Mpom3BOANTCS HEMIpephIBHAS MPOIyBKa maporeHeparopa?
48) Kax Ha3pIBacTCS METAJUTHMYECKast KOHCTPYKIUSA KOTIIa,
BOCIIPMHUMAIOIIIAsl MacChl DJIEMEHTOB KOTJIa U Iepearomas ux Ha
dbynaameHt?

49) Ins 9ero Mpom3BOANTCS MEPHOIUIECKAs IIPOTYBKa
naporeHeparopa?

50) Kakoit kputepuii Hoa00us sBIsIeTCs1 0e3pa3MepPHBIM

K03 GHUIHUCHTOM TEIIO0TAadH?

51) Kax gBmxeTcs mapoBOsIHAs CMECh B ITObEMHOM TpyOe mpu
OTPOKHUIBIBAHUH TUPKYIISILIHAN?

52) Kakoe ycTpOMCTBO CIY>KUT JIJIsl OTJICJICHUS TTapa OT BOJIbI?

53) B xakoM TepMOIMHAMIYECKOM TIPOIIECCe MTPOUCKOUT
mapooOpa3oBaHUE B KOTEIbHON yCTaHOBKe?

54) Kakyto 0O4HCTKY IPUMEHSIIOT JUIsl YAAIEeHUs 3arpss3HEHHH ¢
9KpaHHbIX IIOBEPXHOCTEH Harpesa Kotia?

55) Kaxast cxema BKITFOUCHUS [TapOTIEPETPEBATENS ABIACTCS
ONTUMANBHOU?

56) Kakyto pasMepHOCTbh UMeeT KOI(DGUIIMEHT TEIIOOTAaYHN?

57) OcHOBHOE Ha3HAYeHHE OOMYPOBKU KOTEIBHOTO arperara’?

58) Uemy paBHa TEIIOTa CTOPAHUS YCIOBHOTO TOILTHBA?

59) Uro ciny:xuT pabodrM areHToM 00yBOYHOTO armapara npu
MapoBOJITHOI 001yBKE?

60) Kakoe ycTpoicTBO 00ecreunBaeT MpeaoTBPALICHUE MOCISICTBHIMA
BHE3AIHOTO MOBBIIIEHUS JaBJICHHUS B TOIKE U

razoxonax?

61) Jns coxuraHms Kakoro TOIUTHBA MCIIOB3YIOTCS CIIOEBhIE TOTIKH?
62) Kakoe ycTpoHCTBO CIY)KUT A7 yAaJleHus B aTMOC(epy MPOIYKTOB
cropanus?

63) Kakast cxema qBYDKEHHS TEIDIOHOCHUTEIICH o0ecieyrnBaeT
MaKCHMaJIbHOE 3HaYCHUE TEMIIepaTypHOTo Haropa?

64) 15151 coxuraHusi Kakoro TOTUTMBA UCIOJIB3YIOTCSI KAMEPHBIE TOIKHU?
65) Kax nu3MensTcs norepu AaBjieHus IPU yBEJIMYEHUH CKOPOCTH
MOTOKA B JIBa paza?




KM2

DK3aMeH

OIIK-3-31;011K-3-
V1;0IK-3-B1;TTK-1
31;TK-1-B1;TTK-3-
31;MIK-3-Y 1;[IK-3-
BI

Bompocs! k 9x3aMeny

1. Knaccngukanuuns KOTenbHBIX YCTaHOBOK M ITaporeHepaTopos. O0mmas
XapaKTepUCTHKA COBPEMEHHBIX KOTEIBHBIX YCTAHOBOK.

2. TexHonorudeckas cxema KOT€IbHOH yCTaHOBKU C €CTECTBEHHOM
HUPKYIALMEH U ee JIEeMEeHTHL.

3. PaGoumne a1meMeHTHI KOTENBHBIX YcTaHOBOK. O0I11asi KOMIIOHOBKa
KOTEIbHON YCTaHOBKH.

4. NcTOYHMKH TEIIOTH! IIPOMBIIIIEHHBIX KOTEIBHBIX YCTAHOBOK.

5. Knaccudukanus, coctas, pacueTHbIE XapaKTEpPUCTUKH
SHEPTeTHYECKHIX TOILIHB.

6. Ilepecuer cocraBa TOILUIUB U YCIOBHOE TOILIUBO.

7. OcHOBBI TEOpUH TOPEHUS TOMIHBA. OCHOBHBIE MOHATHUS KUHETHKU
peakiuii ropeHHs.

8. IloHsATHE O LENHBIX peakuusax ropenus. Kunernueckas,
IpOMEeXyTOYHas U AuGy3HoHHas 00IaCTH pearupoBaHuUs.

9. OcoOeHHOCTH TOPEHUsI HATYpaJIbHBIX TOIUINB: Ia3a, YacTHIL YIJIs,
KaTlUTH KHAIKOTO TOTUIHBA.

10. Pacdersl ropeHus TOILIUBA.

11. MatepuanbHbIil 6anaHc mpoliecca TOpeHus MpH CKUTAaHUN
ra30BOro, )KMIKOTO U TBEPIOIo TOILUINBA, a TAKKE
TIPOM3BOICTBEHHBIX OTXOJIOB.

12. MatepuanbHble U TEIIOBBIE 0alaHChl KOTENBHBIX YCTAHOBOK IIPH
paboTe Ha ra30BOM, KHIKOM U TBEPJOM TOMIUBAX
MPOU3BOJICTBEHHBIX OTXO/IaX.

13. KII-6pyrro u KIT-HerTo. [Tpssmoii u 0OpaTHBI METOIBI
onpenenenus KIII.

14. @akTopbl, ONMpEAENAIOIINE BETMYNHY TEIIOBBIX MOTEPh. TernoBoil
GayaHc BoorpeHOT0 KoTiIa. MarepranbHbIe OaaHCH!

KOTEJIBHBIX arperaToB Pa3IHYHbIX TUIIOB.

15. KoHeTpykuuu, BEIOOp M pacdeT TONOYHBIX YCTPOHCTB AJIst
CKUTaHHMS Ta30BOTO, KUIKOTO M TBEPJOTO TOILIHB,
MPOU3BOICTBEHHBIX OTXOJIOB.

16. TomIMBOCKUTAOLINE YCTPONCTBA KAMEPHBIX TOIOK.

17. OcHOBBI pacyeTa rOpeIOYHbIX YCTPONCTB.

18. Dkcnyaranuy TOMIMBOCKUTAIOIMX YCTPOUCTB U TOIIOK.

19. TonouHsIe yCTPOHUCTBA AN CKUTAHUS TBEPAOTO TOIUINBA U UX
pacuer. Kitaccudukanust TOHOYHBIX YCTPOICTB.

20. CiioeBbIe TOIKH M 00JTaCTH MX IPUMEHEHUSI.

21. KamepHbIe TONKU C TBEPABIM U JKUJIKUM IIJIAKOYAAJICHUEM.

22. OCHOBHBIE pacUeTHBIE XapaKTePUCTUKU TOMOK.

23. I1pu1enpuroTOBIEHHE Ul KAMEPHBIX TOMOK.

24. 1IuKIOHHBIE TPEATONKH. TOTKH C «KUTISIIUMY» 1
CUUPKYITUPYIOIUM KUIIAIIAM CIIOEM.

25. T'a3oMa3yTHBIE TONKU U UX pacyeT. HazHadeHHe TONOK,
0COOCHHOCTH KOHCTPYKTHBHBIX CXEM.

26. OcoOeHHOCTH CXKUTAHHUS HU3KO- ¥ BRICOKOKAJIOPUIHBIX Ta30B.
CxuraHue MaszyTa U BOJOMAa3yTHOI SIMy/IbCHH.

27. OCHOBBI pac4eTa ra30Ma3yTHBIX TOIMOK.

28. TertooOMeH B Tonkax KOTIOB. @HU3ndeckne 0COOEHHOCTH U pacyeT
TemI000MeHa B TONOYHOH KaMepe KOTEIbHOH YCTaHOBKH B
3aBUCUMOCTH OT BHJa C)KUTAEMOTO TOILIHBA.

29. IlaponeperpeBaTeniu KOTJIOB, KOHCTPYKTUBHBIE CXEMbI BKITFOUEHUS B
JIBIMOBOM TpaKT.

30. ®duznueckue 0cOOEHHOCTH TEIIOOOMEHA B IapomeperpepaTese.
31. Ha3HaueHHe ¥ KOHCTPYKLIUH BOJSHBIX SKOHOMAi3epoB, CXEMBI UX
BKJIFIOYCHUS B IINTATEIBHEBIN TPAKT KOTIIA.

32. Kumsimue v HeKUISIIIIe 5KOHOMaH3ephl.

33. KoHTakTHBIC SKOHOMAN3EPHI.

34. Ha3HaueHne 1 KJIaCCHU(HUKAIH BO3IyXOIOI0TpeBaTeNCH.

35. TpeboBaHus, MpeABIBISEMBIC K MUTATEIBHON BOIE U Hapy.
BonHbIif pexrM KOTENBHBIX YCTaHOBOK.

36. CenapaninoHHbIE YCTPOICTBA.

37. IluraTenbHBIE YCTPOHCTBA KOTEIBHBIX YCTAHOBOK: TPEOOBAHUS
HOPMAaTHBHBIX JOKYMEHTOB. CXeMBI MUTaHUS KOTJIOB.

OcHOBHOE 000py/IOBaHHE.

38. Paboune mporeccsl B TapOBOISTHOM TPAKTE KOTEINBHBIX YCTAaHOBOK.
ObecrieueHne HaISKHOI THAPOIUMHAMUKH B KOTEIBHBIX

arperaTax ¢ €CTECTBEHHOI HUPKYIAMEH U MIPUHYTUTENbHBIM




JIBUYKEHHEM BOJbI M MMAPOBOJITHOM cMecH.
39. YcnoBus HaZiexHOH pabOTHI TOBEPXHOCTEH Harpena.
40. OcHOBBI METOJIMKHU pacyeTa MPOCTHIX U CII0KHBIX KOHTYPOB

UPKYIISAINH.

5.2. Tlepedenn paGoT, BeinoiHsAeMbIX Mo AucuumianHe (Kypcosas padora, Kypcosoii npoexr, PT'P, Pedepar, JIP, ITP u 1.11.)
Koz Hasanne 1_1[41[1){0?461?;601\“:16 Conepxanue pabOTHI

paboTsl paboTsl A p Aep P

KOMIIETEHIIAHI
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Kypcosoii nmpoekr OIIK-3-31;0I0K-3-
VY1;0I1K-3-B1;I1K-1
-31;TIK-1-B1;I1K-3-
31;IK-3-Y 1;T1K-3-
Bl

Ilo nucuunIrHe BBIIONHAETCS KypCOBOil IPOeKTNO TeMe « TermnoBoi
pacdeT KoTJay.

3amaum, penraeMple IPH BRITOJTHEHUH KYPCOBOTO ITPOEKTA!
OmnpeneneHne OCHOBHBIX TEINIO(QU3NUECKIX XapaKTEPUCTHK TOILIUB,
BOJIBI M BOJSTHOTO Tapa.

MatepuanbHblii OaaHC KOTIIOarperara.

Pacuér nponecca ropenus.

TemoBoii 6anaHc U pacxo.l TOIUIKBA.

Pacuér TeruiooOMeHa B TONKE U ()ECTOHE.

Pacu€t KOHBEeKTHBHBIX TIOBEPXHOCTEH Harpena.

Pacuér ra3o-Bo3ayIIHOrO Tpakra.

Bri6op gpIMOCOCa, BEHTHIIATOPA U BBICOTHI IBIMOBOH TPYOBIL.
Pacuer 30710BOro H3HOCa M HU3KOTEMIIEPATYPHOU KOPPO3HH.
Pacder muTaTeIBHBIX YCTPONCTB M TETIIOOOMEHHBIX allIapaToB.
Texyluii KOHTPOJIb 3a BBIIOJIHEHUEM KYPCOBOIO
MPOEKTA0CYILIECTBISETCS MIPENOAaBaTENEM TyTeM NIPOBEPKH Pa3fIenoB B
COOTBETCTBHUH C IUTAHOM BEITTOJTHEHUS.

KypcoBoii mpoeKT, BEIIOTHEHHBIH B COOTBETCTBUH C TPEOOBAHUAMU
npefocTaBiseTcs Ha Kadenpy i nposepku. [IpaBunbHO
BBIIIOJIHEHHASI KYPCOBOI POEKT IO UISKUT 3atuTe. [Tyommanas
3ammTa KypcoBOTO MPOEKTa MPeTyCMaTpUBAET TOKIIa]]
00ydJaromerocst NpoI0JKUTENbHOCTEIO §-10 MUHYT.

B TekcTe cBoero noknana (BHICTYIUIEHUS ) IPU 3alIUTE PaOOTHI
00yJaromuiics TOIDKEH OT-PasuTh CIACAYIONINE MOMEHTHI:
000CHOBaHKE BEIOOPA TEMBI pabOTEI;

1enb paboThl;

coJliepxanue padoThI (TUIaH);

OCHOBHBIE PE3yJIbTaThl, IOIyIEHHbIE B X0€ paOOTHI, BEIBOMIEI,
MEePCIIEeKTHUBBI IPOJOIDKEHHS PabOTHI;

U3y4eHHbIE UCTOYHUKH;

OTBETHI HA 3aMCYaHNs, yKa3aHHBIC B PEIICH3UH HayIHOTO
PYKOBOJHTEIIS.

B npouecce 3amuThl 00y4aromuiics MOXKeT UCIIONIb30BATh 3apaHee
3ar0TOBJICHHBIC CXEMBI, TPa)MKH, TUATPAMMBI.

IIpu 3ammmre paboTs 00y4aroneMycs He0OX0IMMO UMETh TIPH cede:
MPOBEPEHHBIN KYPCOBOM MPOEKT (C YCTPaHEHHBIMH 3aMEUYaHHUAMH);
PELEH3UI0 HayYHOTO PYKOBOJUTENS Ha KYpCOBOM MPOEKT;

TEKCT CBOETO BBICTYIUICHHUS IIPH 3aIUTE KYPCOBO MPOEKT.

Iocne BeICTyIUICHNS 00yJaIOIIEMyCsl MOTYT OBITB 3a/1aHbI
JOMOTHUTEIbHBIE BOTIPOCHI, CBSI3aHHBIE C COJIEPKAHHEM KypCOBOTO
MPOEKTA, OTBETHI HA KOTOPBIE BIMAIOT HA OKOHYATEIbHYIO OLICHKY.
[IpumepHBIE BOIIPOCH T 3aIIUTHI KypCOBOTO MPOEKTa

1) Kakyro pazmepHOCTs HMeeT KO3(D(DUIUEHT TEII00TIauu?

2) Kakyto pasmMepHOCTh UMEET TIOTHOCTh TEIIOBOTO MOTOKA?

3) Kaknm crioco0oM NMpONCXOANT MEPEHOC TETUIOTHI?

4) Ot 4ero 3aBUCHUT TEOPETHUECKUI 00BEM IIPOTYKTOB CTOPAHH?
5) Kaxkoe >xuikoe TOIUIMBO UCHOJIb3YeTCsl B KOTioarperarax?

6) Kakue n3 BeniecTs SBISIOTCS MPOJYKTaMU MOJIHOTO CrOpaHusi?
7) B xakoMm ycTpoiicTBe MPOUCXOIUT CTOPaHNE TOIUIMBA B KOTIIE?

8) Kak pasnuuaroTcs TOnKH 1o KoHpuUrypanuu akena?

9) Ot yero 3aBUCHUT BeJIMUHMHA NTOTEPh TEIUIA C YXOSIIUMU ra3aMu’?
10) B xakux ciry4asx MpuMEHSETCsl 00SCCOTUBAHNE H
00eCKpeMHUBAHUE BOJIBI?

11) TloueMy HeJOIMYCTUMBI OTIOKEHHS HAKUIIH B KOTJIAX CPETHETO U
BBICOKOTO JaBJIECHHs?

12) K xaknM ITOBEPXHOCTSAM HarpeBa OTHOCAT SKOHOMaif3ep U
BO3YyXOTO0TPEBATEND?

13) Uro HeoOxo1uMoO 3HaTh IS BBIOOpA IbIMOcOca?

14) Kak 9acTo IpOU3BOJIAT KaUTaIbHEI PEMOHT KOTJIA?

15) Kax gacTo mpon3BOIUTCS BHYTPEHHHH OCMOTP TTAPOBBIX KOTIOB?
16) Kak gacTo mpou3BOAAT TEKYLIHH PEMOHT KOTa?

17) Kax yacTo npon3BOIUTCS THIPaBINYECKOE UCTIBITAHNE MAPOBBIX
KOTJIOB?

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble U5 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIHN OHJIET 10 JUCIUIUIMHE BKIIOYAET B ce0s 1Ba TEOPETHUECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PIT/I. buners! xpansrcs Ha kadenpe U yTBEpaK/ICHBI €€ 3aBEIyIOIIHM.




O6pa3zern sK3aMEeHAIIIOHHOTO OnieTa:

MuUHHCTEPCTBO HAYKH U BBICIIEro oopaszoBanus Poccuiickoii deaepannu
HoBotponuxuii pumman

DemepanbHOrO rOCYAapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEIBbHOTO YIPEKICHUSL
Briciiero o6pa3oBanust

HanuonanbeHbli Hcciiea0BaTENbCKUH TEXHOIOIMYECKUN YHUBEPCUTET
«MHUCHUC»

Kadenpa a51eKTposHepreTHKy 1 31eKTPOTEXHUKH

BUJIET Ne 1

Jucrumnnna: «KoTenbHble yCTAaHOBKU U ITAPOTEHEPATOPED»

Hanpasnenue: 13.03.01

®dopma 00ydeHus: 3a04Hast

®dopma poBeaeHN PK3aMeHA: THCEMEHHAS

1. Knaccuguxarys KOTelIbHBIX YCTAaHOBOK M aporeHepaTopoB. OOImas XapaKTepUCTHKa COBPEMEHHBIX
KOTEIIbHBIX YCTaHOBOK

2. VICTOYHUKY TETIOTHI MPOMBIIUICHHBIX KOTEIFHBIX YCTAaHOBOK.

IIpumepsl 3a1au ¥ 3a1aHNi HA DK3aMEH:

1) Kakoit 06bem CO2 (nipu miaotHoctH 1,977 kr/mM3) oOpa3yercsi B pe3yibTaTe MOJHOTO CKUTaHus 1 Kr yriepoaa?

2) Kaxkoit 06beM Bo3ayxa moTpedyeTcs I MOJTHOTO CKHUraHus | kr yrieponxa?

3) OmnpenenuTts NIOTHOCTh U yAENbHBI 00beM MeTaHa NPHU HOPMAJbHBIX YCIOBUSAX, €CIM KHIOMOJBHBINA 00BEM COCTaBISET
22,4 M3

4) OmnpenenuTts Maccy Mmporana B eMKOCTH o0beMoM 20 M3, ecid 1Mo MOKa3aHUsSM MaHOMETpa JTaBJICHHE B HEW COCTaBIIACT
0,5 xr/cm2 u Temneparypa 27 [1C, a atmocdeproe naBnerne 760 MM pt. cT. KmmomonsHas razosas nocrosuHas R = 8314 JTx/
(xmomnb*rpan).

5) Ompenenurs, HACKOJIBKO U3MEHHUTCS pacloyaraeMasl TeIIoTa Ma3yTa MpH MCHOJIB30BaHUH JUISl PACIIbliia Ma3yTa rapa B
konmuectse 0,15 kr mapa Ha 1 kr masyra. [Ipunsats nasnenne napa 1,6 MIla, Temnepatypy mapa 300 °C.

6) Omnpenenuts dk0HOMUIO TomauBa B KoTiie BK3-210-140DKIII 3a cueT BHINOIHEHHUs Ta30MIOTHOTO CTAIBHOTO KOXKYyXa

CHapyXH 0OMypOBKH KOTJIa U ra30xoja. TommuBo-npupoaHslii ra3 OpeHOyprcKoro MECTOPOXKACHNUSI.
IIpuMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

ITapoBoii koTen — 3T0:

YCTPOWCTBO JUTS IPON3BOJICTBA ITapa

YCTPOUCTBO U1l IPOU3BOJCTBA IPOAYKTOB CTOPAHUS
YCTPOMHCTBO /715 TOATOTOBKH TOILIIMBA

YCTPOWCTBO LTS IIPOU3BOJICTBA TOPSIETO TYThS

K TommmMBHBIM KOTJIaM OTHOCSITCS:

KOTJIBI Ha OTXOAAIIUX TEXHOJOI'MYCCKUX rasax

KOTIJIBI, pa6OTaIOIl[I/Ie 3a CYET TCIUIOTHI PAa3JIMYHBIX TOIUIUB
KOTJIBI, UCTIOJIB3YIOIIUE TCIUIOTY TEXHOJIOTMICCKOTO MTPOAYKTA
OJICKTPOKOTJIbL

Kakas 13 npe/icTaBIeHHBIX KOMIIOHOBOK KOTJIOB CYIIIECTBYET:
0-o06paszHas
X-obpa3Has
IT-o6pa3nas
W-o6pa3nas

Kaxkwue ycrpoiicTBa B KOTJIaX HIPUMEHSIOTCS JUIS CKUTAHUS TBEPIOTO TOILTHBA?
TOPENKU

(hopcyHKu

TOIIKH

HWHKEKTOPHI

ITponyBka KoTnHa - 3TO:

yIaJeHIe TOIUTHBA M3 TOTTKH

yIaJeHHe BOAbI 3aTPSI3HEHHOM IPIMECSIMU
yIaneHue 30156l ¢ TOBEPXHOCTEl HarpeBa
yAajeHue NPOayKTOB CrOPaHuUs U3 KOTIa

KIIJ xotna mo o6paTHOMY OaaHCy, MOXKHO ONPEAETUTh Yepes:
OTHOIIIEHHE T0JIE3HO 3aTPAYEHHOI TEMIOTHI K pacHonaraeMoiu
TCIUIOBBIC ITIOTCPHU

9KCEPreTHYeCKUHKIL

OTHOILLEHHE paclojaraéMoi TEIIOThI K M0JIE3HO 3aTpauyeHHON




KIII xoTyia OpyTTO HAa3BIBAIOT:

KII[I xoTyia He yYUTHIBAIONIHIA COOCTBEHHBIE HYXIbI
KII/] xoTxna y9uThIBatoHi COOCTBEHHBIE HYXKIIbI
KITJI koTna yuyuThIBarouii NOTEPU
skcepreruueckuii KITJ[ korna

B kakoM nuamna3oHe TeMIeparyp MOryT paboTaTh MUPOIU3HBIE KOTIIBI?
100-200°C

200-800°C

800-1000°C

1000-1500°C

[uponms — 3T0: TepMHUYECKOe pa3IoKeHHE OPTaHNIECKHUX MIPUPOTHBIX COSTIMHEHHH

IpHU HEIOCTaTKe KUCIOPOoJia TePMUIECKUE PA3I0KEeHNE HEOPTraHMYECKUX BEIIECTB

HpH U30BITKE KUCIIOPOJia TOPEHHE OPTaHUYECKUX NPUPOAHBIX coenuHenui ¢ BeienenrneM CO2 n CO npolecc ropeHus IpeBeCHHbI
[IPU NOCTOSIHHOM nonaue O2

KakoBa MHHUMABHO pa3pelleHHas BRICOTA OT TOMKHU KOTJIA 0 Aediekropa?
RBY

S5M

&M

10 m

B kakux TMOMEUICHUAX 3aIPEIICHa YCTAHOBKA I'a30BBIX KOTJIOB?
B KOTOPBLIX OTCYTCTBYIOT BEHTWISIIUOHHBIC CUCTEMBL

B [IOMEICHUSX [O/BAJA

B KOPHIOpPaxX U Ha OaJKoHe

BO BCEX BBIICEPCUNCICHHBIX

KakoBbl MHHUMaJIbHBIC TPEOOBaHUS K rabapuTaM MOMENICHUS JUTS KOTSITbHOMN?
IUIOIIAJb 3 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 2 M

IUIOIIAb 5 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 3 M

IIomaab 4 M2 M BeICOTA ITOTOJKOB HE MeHee 2,5 M

II01Iaab 6 M2 M BBICOTA MTOTOJIKOB HE MEHEe 2,5 M

Urto Takoe MOIYJISIHS ra30BOT0 KOTIa?

CHUCTEMa BKJIFOUEHUS-BBIKIIIOUEHHS KOTJIa JUTsl TOAIepKaHus 3aJaHHOW MOIIIHOCTH

AHTHIUKIMYHOCTH, HE TAIOIIAs KOTIY MMOCTOSHHO BKJIIOYATHCS M BBIKIIOYATHCS (DYHKIHS KOTJIA OTKIIOUATHCS MPU JOCTHKEHUN
MaKCHUMaJIbHOI MOIIHOCTH

CIMOCOOHOCTH KOTJIa aBTOMAaTHYECKH U3MEHATH CBOIO MOIIIHOCTh B 3aBUCMMOCTH OT BHEUTHUX YCJIOBUHU

C KakMMHM THIIAMHU KOTJIOB HEBO3MOYKHO MCIIOJIF30BAHUE KIACCUUCCKUX KUPOUYHBIX HBIMOXOHOB?
JIU3CIIbHBIC

KOHJACHCAIIMOHHBIC

TBEPAOTOIIIMBHBIC

MMUPOJIN3HBIC

KoTbl OT Kakoii MOIITHOCTH JOJDKHBI YCTaHABINBATHCS B TIOMEIIEHHH, OTAETBHOM OT BCETO 3/1aHus?
150 kBt
250 kBt
350 kBt
450 kBt

K kaxoii pa3HOBHIHOCTH OTHOCHTCS cepus KoTioB ["anan?
JIN3ENbLHBIE

ra3oBbIC

3JIEKTPOIHbIE

TBEPAOTOILINBHBIE

I'ne pacrnonaraercsi ra30Bas ropejika B KOMOMHUPOBAHHOM KOTJIE?
HIKE TOMOYHON KaMephbl

BBIIIIE TOIIOYHOM KaMEphbI

cOOKy Ha KopITyce

B BEpXHEH 4acTu KOTJIa

OJIOKE K IBIMOXOTY

Kaxoe cpennee 3nauenue xoapdunnenta npeodpazosanus saeprun (COP) umMeroT ra3oBeie KOHJACHCAIIMOHHbBIE KOTIIBI?




0,93
0,98
1,08
1,57

Yto U3 ceds mpeAcTaBisieT KOAKCHAIBHBIA IBIMOXO0?

JIBE CBapEHHBIEC TPYOBI PA3HOTO THAMETPA C MIEPEX0IOM MTOCEPEINHE KOHCTPYKITH

TpyOa B TpyOe ¢ pa3HbIMHU JHaMETPaMH, KOTOPBIC BCTABIECHBI OJHA BHYTPh APYTOH M KECTKO 3aKpeIlIeHbI MEXKay CO00i
KBa/IpaTHasl KUPIIMYIHAS TPyOa C pa3MEICHHOW BHYTPHU CTAIBHOM TPyOOil KPYIiIoro cedeHus

I'-o6pa3Has Tpyda B TEIUION3OJIAINN U3 HETOPIOYHX MaTepHalioB

Jl11s1 uero ycraHaBIMBaeTCsl MPUEMHBINA KOJUIEKTOP?

JUISL IPHEMA TEITIOHOCUTENS U3 HCTOYHHUKA BOJJOCHA0KEHNUS
JUISL CTTMBA TEINIOHOCUTENS

JUI pacIpeAeieHUs TEIUIOHOCUTENS 10 KOHTYpaM OTOILICHUS
JUISL BO3BpaTa TEMJIOHOCHUTENS JUIsl TIOCIEAYIOIEro Harpesa

C kxaxoil IeprHOANIHOCTHIO TPOBOANUTCS OUepeHAs IPOBEPKA 3HAHUIA 110 BOIIPOCaM 0€30IIaCHOCTH MPH SKCIITyaTalluy TeTIIOBBIX
SHEProyCTaHOBOK Y JIHIL, SIBISIOLIMXCSA OTBET-CTBEHHBIMH 3a HCIPAaBHOE COCTOSHHE U 0€30MacHYI0 SKCIITyaTallio TEMIOBBIX
SHEProycTaHOBOK?

HE PEkKE OJHOIO pas3a B IO

HE Pe’kKe OJHOIO pas3a B IATh JET

HE PEXKE OJHOIO pas3a B TPU roja

HE PEXKE OJHOIO pas3a B CEMb JIET

Kakyro TemnepaTypy JOJDKHA HMETh BOJIa, HCIOJIb3yeMast IIPH THAPABIMISCKUX UCIBITAHUIX MAPOBBIX U BOZOTPEHHBIX KOTIOB?
He HIKe 5 °c u He BeIme 30 °c

He Hmwke 10 °c u He BeIe 40 °c

He Hmke 5 °c u He BoImIe 40 °c

He Hmke 0 °c u He BeImIe 20 °c

C Kakoil NepUOJUUHOCTBIO IPOBOJSATCS TEKYILUE OCMOTPBI 3laHUH U COOPYKEHUH CO CPOKOM KCIIIyaTauuu o 15 ner mis
KOTEJIbHBIX YCTaHOBIIEHHOH MOIIHOCTHIO MeHee 10 I'kan/gac?

HE Peke OHOTO pasa B 6 MecsLeB

1 paz BTOZ

He peXke OHOTO pa3a B 4 Mecsiua

HE peke OIHOTO pasa B 3 Mecsua

IIpu kakoM ycIOBUH JOIYCKAECTCA CILyCKaTh BOJLY U3 OCTAHOBIEHHOI'O IAPOBOr0 KOTJIA C €CTECTBEHHOM HUPKYIISILUEH?
MOCJIe CHIDKEHUS JABJICHHS B HEM JI0 HOMUHAIIBHOTO 3HAUCHUS

MOCJIE CHIDKEHUS aBIEeHHs B HEM 10 MUHMMAIIbHOTO 3HAY€HHUs, yCTAHOBIEHHOTO NacCIOPTOM

TIOCJIe CHIDKEHUS aBJICHHS B HEM JI0 aTMOC(HEPHOTO

Kakast cicrema oTorueHust o6opyayercs NpuoopaMu aBTOMaTHUECKOTO PErylIupoBa-HHs pacxoja TEIIOBOM SHEPIUU U
TEIUIOHOCUTENIS?

CHCTEMa C PaCUCTHBIM PAcXOJ0M TEIUIOTHI Ha OTOIUICHHE oMerieHus 35 kBt u 6oinee

BCE CUCTEMBI OTOIUIEHUS JOIDKHBI OBITH 000PYI0BaHbl TAKUMH TPUOOpaMu

CHCTEMa C PACYETHBIM PACX0JIOM TEIUIOTHI Ha OTOIUICHUE TToMeleHus 25 kBT u 6omee

CHCTEMa C PaCUCTHBIM PacXoJ0M TEIUIOTHI Ha OToIUIeHHe omemteHus 50 kBt u 6oiee

HipkHIO0 TpanenyueBuIHy0 4acTh TONKH KOTEIbHOTO arperata Ha3blBaoT.....
BO3/yXOIO0IPEBATENIEM

ropsiueil BOpOHKOH

9KOHOMai3epom

XOJIOJTHOM BOPOHKOM

Kotnbl ¢ MHOrOKpaTHOW IPUHYAUTENLHON IUPKYIALUEH - 3TO KOTIbL, B KOTOPBIX ...

JBIKEHUE BOJbI U MTAPOBOISHON CMECH B LIUPKYISAIMOHHOM KOHTYpE OCYIIECTBIIETCA IPUHYAUTENBHO (HACOCOM)
JIBIDKEHME BOJIbI U TAPOBOISIHOM CMECHU JIBUXKYTCS LIMKIIMYHO [IOJ1 HACOCOM U MO3BOJISIIOT CHU3UTh TEMIIEPATYPY IPOAYKTOB
CropaHust

HET BEPHOTO OTBETA

JIBHKEHHUE BOJbI U TAPOBOJSHON CMECH JABMXKYTCS IUKIMYHO U TIO3BOJISIIOT TIOJIHEE

MOXHO 11 3KCILUTyaTUPOBATh HEHCIPaBHbBIE OTOMUTENbHBIE IPUOOPHI?
MOXHO, €CJTM Ha 3TO €CTh pa3pellleHue HHcnekropa ['ocnoxHaazopa
MOYKHO, ECIIM 3TO HE YTPOKAET JKU3HH U 3J0POBBIO TIOJEH

MOXHO, €CITH 3TO 00YCIIOBJIEHO IPOM3BOCTBEHHON HEOOXOIMMOCTEIO
IIpaBunamu noxapHoi 6e3onacnocty B P® 310 3anpemnieno




B KOTENbHBIX KaKOH MOIIHOCTEIO HEOOXOJMMO BECTH HaOIIIO/ICHUE 32 yPOBHEM I'PYHTOBBIX BOJ?
B KOTEIIBHBIX YCTaHOBJIICHHOI MoITHOCTHIO 1 1 Oonee ['kan/gac

B KOTEIIPHBIX YCTAHOBIEHHOI MOITHOCTRIO 5 1 Ooinee ['kan/gac

B KOTEJIBHBIX YCTaHOBJIEHHOHN MomrHOCThIO 10 u 6osee ['kan/uac

BO BCEX KOTEJIBHBIX

C Kakoil MepuOIUIHOCTHIO JOJKHBI POBOAUTHCS HAPYKHBIE OCMOTPHI IBIMOBBIX TPYO M Tra30X0A0B?
HE pexe 0HOrOo pas3a B MecsLl

HE peKe OJHOTO pas3a B IOJIrona

OJIVH pa3 B T'0Jl BECHOM

HE pexe OJHOrO pas3a B TP rona

C Kxaxoi IeprHOANIHOCTHIO JOJDKEH IIPOBOJUTHCS BHYTPEHHHUI OCMOTP JIBIMOBOH TPY-OBI M Ta30X0/a C OTKIIFOUYCHHEM BCEX
HOJKITIOYEHHBIX KOTIOB?

HE PeKe OHOTO pa3a B IeCATh JIET

HE PEeKe OJHOTO pas3a B MATH JIET

yepes 5 JIeT OCiIe BBOAA B 3KCIUIyaTallUIO U B JaJIbHEHUIIIEM He pexe 01HOro pas3a B 10 ner

gepe3 10 et mocne BBOJA B AKCILTYaTaIMIO U B JalbHEHIIEM He Peke OJHOTO pa3a B TPH roja

B cooTBeTcTBHM ¢ TpeOOBaHUSIMH KaKOTO JOKYMEHTA JOJDKHA OCYIIECTBISITHCS IKCILTYaTaIlHsl IHIMOBBIX M BEHTHIISIIHOHHBIX
MPOMBIIIICHHBIX TPYO?

B cooTBeTcTBUH ¢ DeaepanbHbiM 3akoHOM OT 30.12.2009 Ne 384-D3 «TeXxHUYECKUH peryiaMeHT 0 O€30MacHOCTH 3MaHUN U
COOPYKEHUI»

B COOTBETCTBUH ¢ [IpaBuiiaMy TEXHUYECKON IKCILUTyaTaIlMH TETJIOBBIX SHEPTOYCTAHOBOK

B COOTBETCTBUH ¢ [IpaBuiiaMu TeXHUKH 0€30MAaCHOCTH MPH AKCIITYaTalUH TEIIIOMEXaHUYECKOTO 000pYyA0BaHHS NIEKTPOCTAHIINNA U
TEIIOBBIX CeTel

Kto B opranmsanuu yrBep>KaaeT exXeroJHbli KaJleHAapHBbIi IIIIaH PEMOHTA 3JaHUil U COOPYXKEHHH KOTEITbHOMH?
OTBETCTBEHHBIH 3a UCIPAaBHOE COCTOSIHUE M OE30IACHYIO IKCILTYaTallMO TEIIOBBIX SHEPTOYCTaHOBOK
TJIaBHBIN SHEPTETUK OpraHU3al|U

PYKOBOAMTENb OpraHU3aluU

TTIaBHBIA MEXaHUK OpPTraHu3aluu

Kakoii momkHa ObITh MaKCUMaJIbHASI BETMYIMHA KOJIEOAHNs TaBICHUS ra3a B ra30MpoBO/ie KOTEIbHON?
He BBIIIE BEINYMHBI, YKa3aHHO! B MECTHOI MHCTPYKIHH, HO He BbImIe 25 % pabodero qaBiaeHHs
HE BbIIIE BEJIMYMHBI, yKa3aHHOW B MECTHOM MHCTPYKLHH, HO He Bbite 20 % pabouero naBieHus
HE BBIIIC BETWYNHEI, YKa3aHHOH B MECTHOI MHCTPYKINH, HO He BhIe 10 % pabodero maBieHus
He BBIIIE BETNYNHEI, YKa3aHHON B MECTHOI MHCTPYKINH, HO He BhIme 15 % pabodero maBieHus

C Kakoi MepruoUIHOCTBIO JOJDKHBI POBOAUTHCS 00XO0/IbI TPACCHI TIO3EMHBIX Ta30TPOBOIOB, HAXOSIIUXCS HA TEPPUTOPUH
KOTEJIbHOM?

HE pexe OJHOTO pas3a B TP JHS

HE peXke OJHOTO pa3a B JBa JHS

HE peXKe OJTHOTO pa3a B HENEIIO

HE peXKe OJHOTO pa3a B MeCsI]

Kem IPOU3BOAUTCH €KECMEHHBIN KOHTPOJIb 32 COCTOSAHHUEM 30H0yJIOBHT€JI€I>II H UX cUcTeM?
PEMOHTHBIM IICPCOHAIIOM

OKCIIIIyaTallHUOHHBIM IEPCOHATIOM

CIIeIMaJbHO Ha3HaYaeMON KOMUCCHEH

I'ne nOMmKHBI HAXOAUTBCS PEKUMHBIE KapThl IO KCILTyaTalul KOTJIOB?

B OTJEJIE [NIABHOIO 3HEPreTUKa

Y OTBETCTBEHHOTO 33 0€30IaCHYIO SKCILTyaTalllio MapOBbIX U BOJOTPEHHBIX KOTIOB
Ha IUTAax yIpaBIeHUSI

B IIPOM3BOJCTBEHHO-TEXHUUECKOM OTAECIE

C xaxon NEPUOANIHOCTBIO MTPOBOAATCA PEIXKUMHO-HAJIAJOYHBIC UCIIBITAHUA KOTJIOB, pa6OTaIOIlII/IX Ha TBEPAOM U )KUJIKOM TOTUIMBE?
HEC YaIe OJHOro pa3sa B I€CATH JIET

HE YaIle oAHOro pa3a B BOCEMb JICT

HE pEXKE OAHOI'O pasa B IIATH JICT

HE PEXKE OJTHOTO pasa B JACCATH JIET

C KaKoli NepHOIMYHOCTBIO TPOBOASATCS PEXUMHO-HANAI0YHBIC UCIIBITAHUS KOTJIOB, pabOTaIOMX HA ra3000pa3HOM TOILIHBE?
HE PeXe OJHOTO pa3a B BOCEMb JIET

HE peke OHOTO pa3a B TPH rojia

HE peXe OJHOTO0 pasa B IIATh JIET




HE PeXKe OJHOTO pa3a B AECATH JIeT

Kakoit YPOBCHb BOABI NOJIKCH MMOAACPIKUBATLCA B KoTie?

YCTaHOBJIEHHBIU PaCIOPSKEHUEM PYKOBOIUTEINS OpraHU3aluy

YCTaHOBJIEHHBIH 3aBOIOM-M3TOTOBUTENEM UM CKOPPEKTUPOBAaHHBIN HA OCHOBE ITyCKOHAIAI0UYHbIX UCIIBITAHUI
YCTaHOBJIEHHBIH B COOTBETCTBHHU C peKOMeHAauusMu Poctexnanzopa

HE MEHEE YCTaHOBIICHHOTO IO Pe3yJIbTaTaM PEeXXUMHON Hanaaku ¢ oTkioHeHueM +0,1 %

HpI/I KaKOM YCJIOBHHU JOITYCKACTCs CITYCKAaTb BOAY U3 OCTaAHOBJICHHOI'O ITapOBOI'0 KOTJIa C €CTECTBEHHOM I.IPIpKnyIHI/Ieﬁ?
IIOCJIC CHM)KCHUA AaBJICHUA B HEM 1O HOMUWHAJIBHOT'O 3HAYCHU S

IOCJIC CHMXKCHMS JaBJICHUA B HEM 10 aTMOC(I)epHOFO

TMOCJI€ CHUKCHUSA NaBJICHUA B HEM 10 MUHUMAJIbHOI'O 3HAYCHU, YCTAHOBJICHHOT'O AaCIIOPTOM

Kak gacto He00X0AMMO NMPOBOINUTH BHYTPEHHUI OCMOTP J1€a3paTopoB?
eXKeMeCcTIHO

©)KEKBaPTAIBEHO

€XETOTHO

o Mepe He0OXOAUMOCTH

C Kakoli NepHOMYHOCTHIO IOIKHBI IIPOBOANTHCS THAPABINYECKUE UCTIBITAHHS KOTIIOB?
HE peXkKe OJHOTO pa3a B JIECATH JIET

He peke OJHOTO pa3a B TPH rojia

HE pexe OJHOTO0 pasa B IIATh JIET

HE peXe OJHOTO pa3a B CEMb JIET

Kakyro TemnepaTypy JOJDKHA HMETh BOJIa, HCIOJIb3yeMast IIPH THAPABIMISCKUX UCIBITAHUIX MAPOBBIX U BOZOTPEHHBIX KOTIOB?
He Hmke 0°Cu He Boime 20 °C

He Hmwke 5°Cu He Boime 30 °C

ue amke 10°Cu e soime 40 °C

He Hmke 5°Cu He Boime 40 °C

KakoBo MuHIMasHOE BpeMsl BBIIECPKKH O] TPOOHBIM JaBICHHEM BO BPeMs IPOBEACHUS TMAPABIMYECKUX UCIBITAHUH KOTIa?
5 MUHYT

10 MmuHyT

8 MUHYT

3 MUHYTBI

B kakoMm ciyyae U3 epeyrCIeHHBIX KOTEN HE IIO/UIS)KUT HEMEIJIEHHOW OCTAaHOBKE U OTKIIIOUEHUIO?

MPOU30IILIO CHIDKEHUE YPOBHS BOJBI HIDKE HOIYCTHMOTO YPOBHS

ecIy AaBleHHe B 6apabaHe KOTIa MOAHAIOCH BBIIIE Pa3pelIeHHOTo Ha 5 % U Jablile He pacTeT

€CIIM IIPOU30IIUIO0 CHHYKEHHE PAacX0/a BOJbI YepPe3 BOJOIPENHBIN KOTENl HMKE MUHUMAIIBHO JIOITYCTUMOIO 3HAaYEHHMs

€CJIU NTOBBICWIIACH TEMIIEpATypa BOABI HA BBIXOJE U3 BOJOIPEHHOT0 KoTia 10 3HaueHus Ha 20°C HuKe TeMIepaTypbl HACHIILEHUS,
COOTBETCTBYIOIIEH paboueMy AaBICHUIO BOABI B BBIXOJHOM KOJIIEKTOPE KOTJIA

Ha kakyro BeTMUMHY HACTPAMBAIOTCS IPEIOXPaHUTEIbHBIC KIIATaHbI TAPOBEIX KOTIIOB:
Ha 5% BblIlIE pa3peLIEHHOTO

Ha 10 % BbIIIE pa3pelIeHHOTO

Ha 15 % BbILIE pa3peLIEeHHOrO

Ha 25% BbIIIE pa3peneHHOTo

[TapoBble KOTJIBI KaKOH MPOU3BOAUTEIEHOCTH JIOJIKHBI OBITH 000PYIOBaHbl YCTAHOBKAMU JUISL JOKOTJIOBOH 0OpaOOTKU BOJBI:
MapOTPOU3BOUTEIBHOCTRIO 0,7 T/9ac U BbIIIIE

HMaponpou3BoAnTENbHOCTHIO 0,5 T/9ac

C KaMEpHBIM C)KMT'aHUEM TOIUTMBA MAapONPOU3BOJUTENBHOCTHIO 0,5 T/4ac

MapOINPOU3BOIUTEIBHOCTRIO | T/4ac.

IlocTopoHHHME LA B KOTEIBHYIO MOTYT JOIIYCKaThCS:

TOJIBKO C pa3pelleHNs BIaJeNbla U 63 ero CONpoBOXKICHHS

TOJIBKO C Pa3pelIeHHs BIIAJIENbIIa U B COPOBOKAECHHHU €r0 MPEACTABUTENS
OTPaHUYEHHUH IO JOIIYCKY HET

[Ipu skcruryarauuu ['PIT Texymuii peMOHT BBITIOJIHSIETCS:
He pexe 1 pasa B 6 MecsileB

He pexe 1 paza B 12 mecsies

He pexe 1 paza B 3 mecsna

He pexe 1 pasa B Mecsll

Ipu kaKoil KOHIIEHTPALMY ra3a B IOMELIEHUH JOJDKHBI CpaboTaTh CUTHAIN3ATOPbI, KOHTPOJIUPYIOIIHE COCTOSHUE 3ara30BaHHOCTH




10% oT HIXKXHEro KOHIEHTPAI[MOHHOTO Tpejena PacpoCTPaHeHUs IITaMCHU
15% oT HUXKHEro KOHLEHTPAI[MOHHOTO Mpeena PacpoCTPaHEHUs IITaMEHN
20% 0T HMKHEr0 KOHLEHTPALHOHHOTO Mpeena PacIpoCTPaHEH)s ITTaAMEHN
30% OT HIDKHETr0 KOHIICHTPAI[HOHHOTO Mpejea PacIpOCTPaHEHHS IIIIAMCHI

5.4. MeToauka OLIeHKH 0CBOCHHS AUCUMILIMHBI (Moay.1s, npakTuku. HAP)

OrmeHKa KypCcOBOTO IIPOEKTa ABIICTCSA KOMITIEKCHOH. [Ipu 3TOM yunThIBarOTCS ciaemyromue GakToOphl: aKTyalbHOCTh BEIOpaHHOH
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJEHHE METOANKOM pacyuera; KyJIbTypa o(pOopMIICHHS OSCHUTEIBHOM
3aMHCKH; CaMOCTOATENBHOCTE BEIBOJIOB. Bee 3T0 cyMMupyeTcst B HTOTOBYIO OLICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO IMTPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YIOBJIETBOPUTETBHOY, «HEYAOBIECTBOPUTEIBHON ).

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTa paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JIOTHIHBIM H MOCIIEIOBATEIHLHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON YacTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKIE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUCTHBIMHU JAHHBIMH; JIETKO
OTBEYACT Ha ITOCTABJIEHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BBICTABIIACTCS, KOTAA paboTa COJEPIKUT IPaMOTHO U3JI0KEHHYIO PAcueTHYIO 0a3y, XapaKTepHu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM U HOCIICOBATEIILHBIM H3JI0KEHIEM MaTepHala B MOSACHUTENbHON 9acTh.[ | [Ipn
3amuTe paboThl 00yJAIOIIUICS OKa3bIBACT 3HAHUS BOIMPOCOB TEMBI; 6€3 0COOBIX 3aTpyIHEHHH OTBEUAET HA MIOCTaBICHHBIC
BOIIPOCHI.

OneHKa «yZOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia paboTa CONEPKUT PAcueTHYIO 0a3y, XapaKTepHU3yeTCs HATUINEM OTAEIbHBIX
ommuobok B pacuerax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNE BOIIPOCOB TEMEI, HE JAaeT
HOJIHOTO, apPTYMEHTHPOBAHHOTO OTBETA HA 331aHHBIC BOIPOCHI.

OneHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAETCS, KOT/IAa paboTa HE COAEPKUT PacyeTHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSAM,
M3JI0’KCHHBIM B METOIMYECKUX YKa3aHHIX, HIMECeT 3HAUNTEeNIbHbIe ONTMOKY B pacderax. [Ipu 3ammre oOydaromuiics 3aTpyqHIeTcs
OTBEYaTh Ha MOCTABICHHBIEC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BOIPOCA, IIPH OTBETE JOMYCKAET CYIIECTBCHHBIC OIIHOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIPHUATHS 110 3AIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BBHITTOJHEHHBIM YCIICIITHO, €CIIH TIPH €0
OIICHWBAHMH ITOJTyYeHa OIICHKA He HIDKE «YOBICTBOPUTEIHHOY.

Kpurepunu olieHMBaHMs OTBETA HA HK3aMEHE

OLeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YUAIOIIMHCS IeMOHCTPUPYET CUCTEMHBIE TEOPETHIECKUE 3HAHMUS, BIIAJICET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHNS, IPHBOAUT IIPUMEPEHI, TIOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH Pedb0 U CHOCOOHOCTH OBICTPO PEearupoBaTh Ha yTOYHSIOIIUE BOIIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET NPOYHBIC TEOPETHYECKHE 3HAHUS, BIAJEeT
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BEIBOJBI H 0000IICHNS, IPHBOANT IIPUMEPEI, HO TIPH 3TOM JIeJIaeT HeCYICCTBCHHEIC
OIIIOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIH [IPU He3HAYUTEIBHON KOPPEKIIUH IIPEHOAaBaTEIeM.

O1eHKa «yJOBJIETBOPUTEIBHOY» BBICTABIISIETCS, KOTIa 00yJaromuiics HernyOoKrue TeOpeTHYecKrue 3HaHus, MPOSIBISIET cllabo
copMHpPOBaHHBIC HABBIKY aHAJIN3A SIBICHUI 1 IIPOLIECCOB, HEAOCTATOUYHOE YMEHHE JIeIaTh apI'yMEHTHPOBaHHbIC BHIBOJIBI U
MPUBOINTE IPUMEPHI, TOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIHOKH, KOTOPBIE MOXKET UCTIPABUTH TOJIBKO IIPH KOPPEKIUH MPEoAaBaTeIeM.

O1LeHKa «HEYJOBIETBOPUTEIBHO» BBICTABIISICTCS, KOTAA 00yJaroluiicss JeMOHCTPUPYET HE3HAHUE TEOPETUYECKUX OCHOB IIPEAMETa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbIC BHIBOIBI U IIPUBOIUTH IIPIMEPHI, HE BIIaJieeT TEPMHHOJIOTHEH, IPOSBIILET OTCYTCTBHE
JIOTUYHOCTH U MOCTEA0BATEIFHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPbIE He MOXKET UCIIPABUTh AaXe MPH KOPPEKIIUH
HpEeTo/IaBaTesieM.

ITpoxoskieHre KOHTPOJIBHOTO MEPOIPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €T0 OLICHUBAHUU
TIOJTydeHa OIIEHKA He HIXKE «YIOBICTBOPHTEIBHOY.

Kpurepnu olieHUBaHUS CAa4M 3K3aMeHa B ()OpME KOMITBIOTEPHOTO TECTHPOBAHMS:

OreHka "OTJIMIHO" BBICTABIIACTCS, KOT/Ia 00yJaronuiicss Habpa 3a TecT 0amtoB He MeHee 90% OT MaKCHMaIIbHO BO3MOXKHOTO
KOJIYECTBA.

OreHka "xXopo1o" BeICTaBIseTCs, Kora oOydaromuiics Habpan 3a TecT 6amuioB He MeHee 70% OT MaKCHMaJIbHO BO3MOYKHOTO
KOJINYECTBA.

OreHka "yJOBIETBOPUTENHHO" BBICTABIISIETCS, KOT/Ia 00yJaroImuiicst Habpas 3a TecT 6aJIoB He MeHee 55% 0T MaKkCHMaIbHO
BO3MO>KHOTO KOJIMYECTBA.

OreHka "yJIOBIETBOPUTEIBHO" BBICTABISICTCS, KOTIAa 00yJaroIuiicss Habpai 3a TecT 6ayuioB MeHee 55% OT MaKCHMaJIbHO
BO3MO’KHOT'O KOJIMYECTBA.

6. YHAEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka M3parenscTBoO, TO1, 3. aapec
JI1.1 |B.A.CokomnoB KotenbHble ycTaHOBKH U UX M.: Akagemus, 2009,
SKCIUTyaTauus: Y4eOHUK
JI1.2 | }O.M. Jlunos, FO.M. KoTenpHble ycTaHOBKU U M.: Anpgnc, 2016,
TperbsikoB MaporeHepaTopsl




ABTOpBI, COCTAaBUTENH

3arnaBue Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.3 |Emucrparos C.JL. Korenbuble ycTaHOBKY U Hosocubupck : HoBocubupcxuit
MaporeHepaTopsl : yaeOHoe TOCYIapCTBEHHBIA TEXHUYCCKUI
nocooue yHUBepcurer, 2017,
https://biblioclub.ru/index.php?
page=book&id=574698
6.1.2. JlonoTHUTeILHAS JIMTepaTypa
ABTOPEI, COCTaBUTENN 3arnaBue bubnnoreka W3maTenscTBO, TOM, 371. ampec
J12.1 WucTpyknms o HoBocubupck : Cubupckoe
IPEAYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTenbCTBO, 2008,
JUKBUAIMH aBapuil Ha http://biblioclub.ru/index.php?
TEIUTOBBIX AIEKTPOCTAHIIHSAX : page=book&id=58001
CO 153-34.20.562-2003)
JI2.2 | B.C. Mapsxuna, P. TemnorenepupyromnIye Openoypr : OI'Y, 2014,
Masncypos YCTaHOBKH : ydeOHOe Tocobue http://biblioclub.ru/index.php?
page=book&id=259259
JI2.3 | AT. Canos, A A. [IpoekTupoBaHre OTONMUTENHHO Camapa : Camapckuii rocy1apCTBEHHBIH
IpiHaeBa -IIPOU3BOJCTBEHHOI ApPXUTEKTYPHO-CTPOUTEIBHBII
KOTEJBHOH : yaeOHOe mocobue yHHUBepcurer, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI12.4 |Munkuna C.A. TennoBoil u Camapa : Camapckuii rocy1apCTBEHHBIH
a3pOIMHAMUYECKUI pacyeThl apPXUTEKTYPHO-CTPOUTEIbHBII
KOTEJIbHBIX arperaTos : yHUBepcureT, 2013,
yaeOHOe Tocobue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 | AT. Canos, A A Tennorenepupyrouiue Camapa : Camapckuii rocy1apCTBEHHBIH
laBpuiioBa YCTaHOBKH: KOHCTPYKLIHS, APXUTEKTYPHO-CTPOUTEIBHBIN
MPUHIMI PabOThI KOTJIOB THUTIA yauBepcurer, 2015,
E (AE) u TeroBoit pacyér http://biblioclub.ru/index.php?
kotna E (JJE)-10-14I'M : page=book&id=438393
yuebHoe nocodue
JI2.6 |Hosuxos C.U. OnTuMH3aIsa CHCTEM HoBocubupck : HI'TY, 2011,
aBTOMAaTHU3AIIH http://biblioclub.ru/index.php?
TEIUIOIHEPTeTHUECKIX page=book&id=436022
MIPOLIECCOB : YIEOHHUK
JI2.7 [IpaBuia ycrpoiicTBa u Hosocubupck : Cubupckoe
0e30MacHOM IKCIUTyaTaIlN YHHMBEPCHUTETCKOE U31aTenscTBO, 2007,
MAPOBBIX U BOJOTPEHHBIX http://biblioclub.ru/index.php?
ko1noB: 116 10-574-03 page=book&id=57441
JI2.8 | B.B. lllanaii, A.T. Pacuer TemnoBsIX mpoieccoB u Owmck : OMCKHIA ToCyiapCcTBEHHBIH
Muxaiinos, [T A. YCTaHOBOK B IIpUMeEpPax 1 TEXHUYECKUH yHUBepcuTeT, 2015,
Batpakos u ap. 3aagax: MpakTHKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. MeTtoanueckue pa3padoTKu
ABTOPEI, COCTaBUTENIN 3arnaBue bubnnoreka W3naTenscTBO, TOM, 371. ajgpec
JI3.1 |T'"M. Kimumos, M.T. YCTpoiCTBO MapoBBIX Hwxuanit Hosropon : HHI'ACY, 2010,
Kiumos KOTEJIbHBIX arperaTos : http://biblioclub.ru/index.php?
MeToauuecKas pa3paboTka page=book&id=427286
JI3.2 |T'"M. Kimumos, M.T". Bopsnblie sxoHOMa3eph Hwuxnuit Hosropoa : HHI'ACY, 2010, :
KiumoB u nip. KOTEJIbHBIX arperaTos: http://biblioclub.ru/index.php?
MeTomIecKas pa3paboTka page=book&id=427331
JI3.3 | JleGenena E.A. DKOJIOTHYECKasT OT[eHKa Hwxuuit Hosropoxa : HHI'ACY, 2012,

KOTEJNbHON YCTAaHOBKU U
pa3paboTKa HOPMaTHUBOB
IPEIEIBHO TOIYCTUMBIX
BBIOPOCOB: METOIIUECKUE
yKa3zaHUs

URL.: http://biblioclub.ru/index.php?
page=book&id=427422




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI3.4 Mertoamueckue yKka3zaHus 1Mo Hosocubupck : Cubupckoe
MPOBEICHHUIO TEXHUIECKOTO YHUBEPCUTETCKOE U3AaTenbCcTBO, 2007,
OCBHJICTEIILCTBOBAHUS http://biblioclub.ru/index.php?
MapOBBIX U BOJOTPEHHBIX page=book&id=57369
KOTJIOB, COCYJOB, pa0bOTaIOMNX
I0J] JABJICHHEM,
TpyOOTIPOBOIOB TIapa u
ropsiyeii BOJIBI : METOAMICCKHE
YKa3aHUsA
6.2. Ilepeuens pecypcoB HH(GOPMATIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
DnekTpoHHas oopasoBarenbHas cpeaa (0C) LMS https://Ims.misis.ru/
o1 (Learning Management System) CANVAS

6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust

.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP

I1.2 Kommac 3D V21-22

I1.3 Solidworks Education Edition

1.4 |Mathcad 14.0 University Classroom Perpetual

I1.5 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;

I1.6 | bpayszep Google Chrome

I1.7 Microsoft Teams

I1.8 Zoom

1.9 [MATLAB & Simulink

6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHoHATbHBIX 0a3 JaHHBIX

N.1 |window.edu.ru - emuHOE OKHO JOCTyMNa K 00pa30BaTENbHBIM pecypcam

N.2 |https://energybase.ru - KaTajor 3MeKTPOCTAHIMN (ATOMHBIX, THIPABIMYECKHUX, TEIUIOBBIX U JP.) U TOACTAHINA MUpa

N.3 |http://matlab.exponenta.ru/ - mopoOHbBIE aBTOPCKHE PyKOBOJCTBA 1O MpoaykraM MathWorks;

.4 |http://window.edu.ru/ - equHOE OKHO AOCTYIAa K 00pa30BaTENbHBIM PeCypcaM;

N.5 |http://teplokot.ru/ - 6onpIast TeXHUUECKast OMOIMOTEKA MO TEIIIOTEXHUKE;

N.6 |http://www.tepen.ru/ - xypran «TemnosHepreTukay;

N.7 |http://www.rosteplo.ru/ - nHGOpPMaAIIMOHHAS CHCTEMA TI0 TEIIOCHAOKEHHUIO.

n.8
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenune OcuHarienne
234 VYuebnass  ayauropus i 3aHATHE | Komruekr — ydeOHOW — mebenmm  Ha 44 MecT A
JIEKIIHOHHOTO THIIA, MPaKTHYECKHUX | OOydarommxcs, |  CTamMOHApHBIA  KOMIIBIOTEp IS
3aHATHI MIPENoAaBaTeNs C BBIXOJOM B HHTEpPHET, MPOEKTOpP, 3KPaH
HACTCHHBIH, KOJIOHKM, JIOCKa ayJUTOpHas MeloBas, BeO
KaMmepa, JIMIEH3WOHHBIe mporpamMmbl MS Office, MS
Teams, antuBupyc Dr.Web.
224 VYuebHas mabopartopus (xommbioTepHBIH | KoMmuekr — yueOHOM  Mmebemm Ha 12 mecT g

KJI1acc)

oOyuaromuxcs, 12 CTaMOHAPHBIX KOMIIBIOTEPOB  JUIS
CTYICHTOB, 1 CTallMOHAPHBII KOMITBIOTEP UL
mpernogaBarens (BCe C BBIXOJOM B HHTEPHET), MPOCKTOP,
9KpaH HACTCHHBI, KOMMYTaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa, moctyn k OWOC VYHuBepcurera
MUCHUC depe3 nuuHblii kabuHeT Ha mmiarpopme LMS
Canvas u Moodle, nmunien3nonnsie mporpammsel MS Office,
MS Teams, antuBupyc Dr.Web.

8. METOANYECKHE YKA3ZAHUA JJIA OBYYAIOIUXCA

B mporuecce u3yueHns AUCUUILTUHEI BRIICIAIOT IBa BUAA CAMOCTOSATEILHONW Pa0OThL: ayAUTOpHAS U BHEAYAUTOPHAs. AyIUTOpHAs
caMOoCTOsITeNIbHAs pab0Ta 0 TUCHUILIMHE BBIOIHSICTCS Ha YU4eOHBIX 3aHATHAX O] PYKOBOJCTBOM IIPETIOIaBaTENs.

BreaynutopHas

camocToATeNnbHas paboTa - muanupyeMas yueOHast pabota o0yJaronmMes, BEIIOTHsIEMasi BO BHEAyIUTOPHOE BPeMS 10 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTellsl, HO Oe3 ero HermocpeaCcTBEeHHOro ydacTus. CaMocTosiTeNnbHas paboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PAaCKPHIBAIOIICH 1 KOHKPETHU3MPYIOLIEH ee coJiepykaHne, OCYIIECTBIICTCS
00y4JaroIIMCsl HHUIUATUBHO, C LIENBI0 pealn3aliiy COOCTBEHHBIX YUeOHBIX U HAyIHBIX HHTEpecoB. Ji1a 6onee 3¢ (heKTUBHOTO




BBIIOJTHEHUSI CAMOCTOATEIBHON paboThI O AUCIUILTHHE NIPENoaBaTedb PEKOMEHYEeT NICTOUHUKH AT paOOTHI, XapaKTepU3yeT
Han0oJiee palMoOHaIbHYI0 METOANKY CAMOCTOSITEILHON PaboThl, IEMOHCTPUPYET paHee BHIOIHEHHbIE 00yJarouMHucs paboThl 1
T.1I. Bus!l 3aannii U1 BHEAyJUTOPHOI CaMOCTOSTENBHOH paboTHI, HX COIEpKaHNe U XapaKTep MOTYT HMETh BapHaTHBHBIN 1
nuddepeHIpoBaHHEIA XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH 0Oydatomerocss. CaMoCTOSATENbHAs paboTa MOXKET

OCYIIECTBIATHCS MHANBUIYaIbHO MM TPYIIIAMH CTYAEHTOB online 1 Ha 3aHATHUIX B 3aBUCUMOCTH OT LIEITH, 00beMa, KOHKPETHOMH
TEMaTHKH CAMOCTOSATEIILHOM PabOTHI, yPOBHS CIOKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTENEHOH paboTHI

OCYIIIECTBIISIETCS B TIPEIENIax BPEMEHHU, OTBEICHHOTO Ha 00s13aTeNbHbIC yueOHbIE 3aHSTHSI 110 JUCIUILIMHE Ha TPAKTHYECKHUX,
T1a00paTOPHBIX 3aHATHSIX.




