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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
TBEP/JIOM, KHKOM M Ira3000pa3HOM TOILIUBE; TPYOONPOBObI M TEIUIOBbIE CETH, a TAKIKE TeNJIOMeXaHU1ecKoe 000py1oBaHne
TEIJIOBBIX CTAHIMI

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
TBEPJIOM, KHKOM M Ira3000pa3HOM TOILIHBE; TPYOONPOBOBI M TEIUIOBbIE CETH, a TAKIKE TeNJIOMeXaHU1ecKoe 000py1oBaHne
TEMJIOBBIX CTAHIIMI

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 TOILIMBE; TPYOONPOBOIbI M TEIIOBBIE CETH, a TAK:KE TeMJIOMeXaHHIecKoe 000pyAoBaHHE
TENJIOBBIX CTAHIHUIA

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 J.1 KM1,K
YCTaHOBOK H OIIK-3-Y1 JI1.2J12.1 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 J1.1 KMILK P1
o0bema Bo3ayxa. Pacuer OIIK-3-V1 JI1.2J12.1 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 30 OI1K-3-31 J.1 KMI1,K P1
MIPOMBIIIIJICHHBIX KOTEIBHBIX OIIK-3-V1 JI1.2J12.1 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
rOpeHusl TOIIMBA.

MarepuaibHBIi OanaHc
mpolecca rOpeHus pu
C)KMT'aHUH Ta30BOT0, KHUJIKOTO
1 TBEPAOTO TOIIUBA, a TAKKE
MIPOU3BOJICTBEHHBIX OTXOJIOB.
MarepuasbHbIe U TEIUIOBbIS
GasaHChl KOTEbHBIX
YCTaHOBOK IIpH padoTe Ha
ra30BOM, )KHJKOM U TBEPJIOM
TOIUTUBAX U
IIPOU3BOJICTBEHHBIX OTX0/aX.
TerutoBoit 6ananc
BOJIOTPENHHOro KOTJa.
MarepuasbHbie OaaHChI
KOTEIHHBIX arperaTton
pa3nuyHbIX THIOB /Cp/
Pa3gen 2. OcHoBHbIE
3J1eMeHTbI KOTeJIbHbIX
YCTAHOBOK

2.1 OCHOBHBIC DJIEMEHTHI 2 OIIK-3-31 JI1.1 KMI1,K Pl
KOTEJIBHOI'O arperara. OIIK-3-Y1 JI1.2J12.1 M2
Konctpykiuu, BeI6Op 1 OIIK-3-B1 IIK- | JI2.2JI2.3
pacyer TOTOYHBIX YCTPOMCTB 1-31 [IK-1-B1 J12.4 J12.5
TS CKUTAHUS Ta30BOTO, T1K-3-31 TIK-3- J12.7
JKAIKOTO U TBEPJIOTO TOILIUB, V1 IIK-3-B1 JI12.8J13.2
MIPOU3BOJICTBEHHBIX OTXO0/10B. 21
OCHOBBI pacdera ropeIOuHBIX
ycTpo#cTB. /JIex/

2.2 TemuoBoii pacuer 4 OIIK-3-31 J1.1 KM1,K P1
sKOHOMaK3epa. TerioBoit OIIK-3-V1 JI1.2J12.1 M2
pacyer OIIK-3-B1 IIK- | JI2.2J12.3
napomneperpesarens /IIp/ 1-31 IIK-1-B1 JI12.4 J12.5

TIK-3-31 IIK-3- 2.7
V1IIK-3-Bl JI2.8J13.2
21
2.3 Uccnenoanue 4 OIIK-3-31 JI1.1 KMI1,K
XapakTepUCTUK KoTia /J1ab/ OIIK-3-Y1 JI1.2J12.1 M2
OIIK-3-B1 IIK- | JI2.2JI2.3
1-31 TIK-1-B1 J12.4 J12.5
TK-3-31 TIK-3- 2.7
V1IIK-3-Bl JI2.8J13.2

Ol




24 ITaponeperpesareny KOTJIOB, 29 OIIK-3-31 J1.1 KMILK P1
KOHCTPYKTHBHBIE CXEMBI OIIK-3-V1 JI1.2J12.1 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 20 OIIK-3-31 JI1.1 KMI1,K
MIPOMBIIIICHHBIX KOTEJIBHBIX OIIK-3-Y1 JI1.2J12.1 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
MapOBOJITHOM TPAKTE
KOTENbHBIX YCTAHOBOK.
Ob6ecneuenne HaIeKHON
THIPOIMHAMUKH B KOTEIHHBIX
arperarax ¢ €CTeCTBEHHOM
LUPKYJISILMEN U
MPUHYAUTEIbHBIM
JIBIOKEHUEM BOJIBI U
MapoBOJSHON cMecH. Y CJI0BUS
HaJISKHOI paboThI
IIOBEPXHOCTEH Harpesa.
TemoBast 1 THAPaBIMYECKast
passepka. Hapymenus
LUPKYISIUU. OCHOBBI
METOJIMKH PacyeTa MPOCTHIX
U CIIOKHBIX KOHTYPOB
mupKyssinuu. [luratenbHble
YCTPONCTBA KOTEIHHBIX
ycraHoBoK. M3yueHue
MaTepuaja Ha TeMY:
OoecrieueHne HaISKHOM
THIIPOJIMHAMUKH B KOTEIHHBIX
arperarax ¢ €CTeCCTBEeHHON
LUPKYISLUEN 1
MPUHYAUTEITEHBIM
JBIOKeHHEM Bobl /Cp/

Paznen 4. Koncrpyknun
KOTJIOB H BCIIOMOraTe/jbHOe
odopynoBaHue




4.1 Hasnauenwue, cxeMbl, 00J1aCTH 2 OI1K-3-31 J.1 KMI1,K P1
MIPUMEHEHUS, 0COOCHHOCTH OIIK-3-V1 JI1.2J12.1 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 J.1 KM1,K P1
naporneperpeBaress. ASpoIuH OIIK-3-Y1 JI1.2J12.1 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 40 OIIK-3-31 JI1.1 KMI1,K Pl
3JIEMEHTOB TEXHOJIOTHUYECKUX OIIK-3-V1 JI1.2J12.1 M2
YCTaHOBOK. MeTauibl, OIIK-3-B1 IIK- | JI2.2 JI2.3
HCIIOJIb3YEMBIE B 1-31 [IK-1-Bl1 J12.4 J12.5
KOTJIOCTPOCHHH M YCIIOBHS UX TIK-3-31 TIK-3- J12.7
pabotsl. Homenkiatypa 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 JI1.1 KMI1,K P1
ycraHoBOK. O6mue OIIK-3-Y1 JI1.2J12.1 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 J1.1 KMI1,K P1
TOTUTHBOCKHUTAIOIIETO OIIK-3-V1 JI1.2J12.1 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

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/

64

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

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

2.7
JI2.8]13.2

Ol
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IToaroroska k
9K3aMeHy /DKk3aMeH/

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
1-31 I1K-1-B1
[K-3-31 IIK-3-
V¥1IIK-3-Bl

JI1.2J12.8
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S. ®OHJI ONEHOYHBIX MATEPHUAJIOB

5.1. KonTpo/bHbie MeponpuaTUs (KOHTPOJIbHAs1 padoTa, TeCT, KOJJIOKBUYM, 9K3aMeH U T.II), BOIIPOCHI 1JIst

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon

KonTtponbsHoE
MEpOIPUATHE

IIpoBepsiembie
HWHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCBI JUIA IOATOTOBKH

KM1

Bormpocs! yctHoro
ornpoca

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;TIK-1

IIpumMepHbIe BOIPOCHI IJIs1 YCTHOTO OTIpoca
1) Kakue peakuuu cTpeMsTCsl MAKCUMaJIbHO pa3BUBaTh IIPU




-3L;IIK-1-B1;IIK-3-
31;IIK-3-Y I;IIK-3-
Bl

OCYIIECTBIEHHH TOIIOYHOTO Tporecca?

2) K uemy npuBezer yBenuueHHe 30JbHOCTH TOTLIMBA?

3) ComeprxaHHEM KaKHX BEHIECTB B IIPOIYKTAX CTOPAHHS OTIPEACIIETCS
XUMHYECKUN HETO0XKer?

4) K yemy npuBenet 6oJbasi BIaXKHOCTh TOILIMBA?

5) Ot 4ero 3aBUCHUT NOTEPs TEILIA C IPOBAJIOM TOIUIMBA?

6) Kakne ocHOBHBIE ITOKa3aTeNH TOTIOYHOTO YCTpoicTBa?

7) KaxuepeakiuuctpeMaTcspa3BUBaTbIIPUTa3U(UKATHUTOILINBA?

8) Kakoe BelecTBo UCIONB3YIOT IPU TOPEHUU B KAYECTBE OKUCIUTEIS?
9) C 4em cBs3aHa TOTEPS TEIUIa C YHOCOM?

10) Kax cHH3HUTS MOTEpH TEIIa OT XUMHIECKOH HEIIOIHOTHI CTOPAHUS
TOTUBa?

11) Kak Ha3bIBaeTCsI SHEPTHsl HEOOXOAUMAs TSI Pa3pyIICHHUS
BHYTPUMOJICKYIIAPHBIX CBSA3€H MCXOIHBIX BEIIECTB?

12) Yto ucnons3yercs B Ka4eCTBE ra30BOTO TEIUIOHOCUTENS B KOTJIAX
ADC?

13) Kax Ha3sIBaeTCs TeMIeparypa, HadiuHas ¢ KOTOpOH cucreMa
CIOCOOHA K CaMOYCKOPEHHUIO?

14) Yro sBnsieTcss OCHOBHOM HCHApUTEIHHOMN MOBEPXHOCTHIO HArpeBa B
KoTJIE?

15) Yemy paBer k03¢ dumpieHT n30biTKa Bo3ayxa st 1 Hy3noHHOH
obmactu?

16) Kak mpoucXouT C)KUTaHue Tasza MpH pa3esibHOH 1Moayue B TOINKY
ra3a u Bo3ayxa?

17) Kakue ObIBaroT BUIBI ITapoIeperpeBaTeneii?

18) l'openue kakoii roproyel CMecH SIBISIETCS TOMOT€HHON peakiuen?
19) Kak npoucXxouT C:KUraHue raza Mpy pas/esibHOM 1mojjaue B TONKY
ra3a u Bo3ayxa?

20) Kax n3meHsieTcs TemMnepaTypa neperpesa rnapa ¢ yBeIudeHHeM
Harpy3KH paJualoOHHOTO MaporneperpesaTess?

21) YTo mpOUCXOONT C TEMIEPATYPOH B 30HE OKUCIICHUS?

22) Kaxk momyauts KOpoTKo(hakeIbHOE CKUTaHUEe ra3a?

23) Kak uzMeHuTcsl TEMIiepaTypa rneperpesa napa ¢ yBeJinueHueM
Harpy3Kky KOHBEKTHBHOTO IaporeperpeBarens?

24) YTo mpOUCXOINT NIPH IEPEX0ie OT IIMHHO(DAKETHHOTO CKUTAHUS K
KOpOTKO(akerpHOMY?

25) Kak u3menurcs TemmepaTypa neperpena napa npu CHUKEHUH
TeMITepaTyphl TUTATEIFHOH BOBI B OapaOaHHBIX KOTJIAaX?

26) UTo MpOUCXOINT C TEMIEPATYPOH B 30HE BOCCTAHOBJICHUS?

27) Kakoit pazmep yacTHIl UMEIOT IpyOOIMCIIEPCHBIE IPUMECH,
HaxXoJsLIMeECs B IPUPOJHOH Boae?

28) Uto Ha3biBaeTCs GU3NIECKON CTalUeH mpoliecca CKUTaHHS
TOTUBA?

29) Kakoe ucnonb3yeTcs NaBJIeHHUE JJIs TOPEIIOK CPEAHETO JaBJIeHUs ?
30) Ha KOTJIbI KaKOTO JIaBJICHUS YCTAHABIUBAIOT HEKUIISIIHC
SKOHOMan3epbl?

31) Kak uzmenurcs TemmnepaTypa rneperpesa napa npu CHUKEHUH
TeMIIepaTypbl IUTATEILHON BOJBI B IPSIMOTOYHBIX

KoTyax?

32) Kakoit meTon 06pabOTKH BOIBI HCIIOIB3YIOT AT €€ yMATUSHUs?
33) Kakoe ncnomnb3yercs AaBiIeHUE I TOPENOK BBICOKOTO J1aBIEeHU?
34) Ha KOTJBI KaKOTO JTaBJICHUS YCTAHABIUBAIOT KHITSIIHC
SKOHOMan3epbl?

35) Yto B BOAOTPYOHBIX KOTEIBbHBIX YCTAHOBKAX JIBUXKETCSI BHYTPHU
3MEEBUKOB?

36) Kakoit meTos1 00pabOTKH BOJIBI HCIIONB3YIOT IS € 00eCCOTUBAHMS?
37) [dnist 9ero ucnoab3yercs SKoHoManzep?

38) Kakoe ycTpoiCTBO CITYKUT AJIsl yAAJICHUS] pACTBOPEHHBIX Ta30B U3
MUTATEIBHON BOJBI TAPOBEIX KOTIOB?

39) Yto B BOXOTPYOHBIX KOTEIBHBIX YCTAHOBKAX JBIKETCS CHAPYKU
3MEEBHKOB?

40) Kaxoii MmeTo1 00pabOTKH BOJIBI UCIIONIB3YIOT IS YIATCHUS
TpyOOIUCTIEPCHBIX ITpUMece?

41) Kaxo#i u3 cmoco60B He UCTIONB3YETCS ISl OYMCTKH ra3a OT MbLUTH?
42) Ilenpio KaKoOro pacuera KoTjia sBJseTcs ONpeaesieHue
TEIIOBOCHIPUATHS KaXKIOTO 3JIEMEHTa KOTJIa, TEMITEPAaTypHOTO
Haropa 1 kod(punrenTa Temonepesauy mo 3aJaHHBIM TeMIIe-paTypam
MIPOAYKTOB CTOpaHusi 1 000rpeBaeMoii cpenpl?




43) inst 9ero mpou3BOAUTCS HEMIpephIBHAS MPOLyBKa MaporeHeparopa?
44) Kaxoe BemiecTBO HanboJiee TOKCHYHO JIJIsl OpraHu3Ma yenoBeka?
45) Kakoit MmeTo1 00pabOTKH BOJBI HCIIONB3YIOT [UTS YIaJICHUS
TpyOOIUCTICPCHBIX ITPUMECEeH?

46) Kaxoii u3 cmoco00B He UCIONIB3YETCS ISl OUUCTKH ra3a OT MbLUIH?
47) Ins yero npou3BOAUTCS HENIpepbIBHAsI IPOAYBKa aporeHeparopa?
48) Kax Ha3pIBaeTCs METAIUTHMYECKast KOHCTPYKIHS KOTIIa,
BOCIPUHHUMAIOIIAs MAcChl IEMEHTOB KOTJIA U TIepealomas ux Ha
dbynaameHt?

49) Ins 9ero MpoM3BOANTCS MEPHOTUIECKast IIPOTYBKa
naporeHeparopa?

50) Kakoit kputepuit nogo6us siBisiercs: 6e3pa3MepHbIM

K03 QUITUEHTOM Tero0TAa M ?

51) Kak gBmxeTcs apoBOsIHAs CMeCh B ITOJbEMHOM TpyOe mpu
OTIPOKUIBIBAHUHU LUPKYIIAIIN?

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

53) B xakoM TepMOIMHAMIYECKOM TIPOIIeCcCe MIPOUCKOUT
mapooOpa3oBaHUE B KOTETBHON yCTaHOBKE?

54) Kakyto OYHCTKY IPUMEHSIIOT JUIsl YAAIEeHUs 3arps3HeH M ¢
SKpaHHBIX [TIOBEPXHOCTEH Harpesa Kotia?

55) Kaxast cxema BKITFOUCHUS [TapOTIepeTPEeBaTENs ABIACTCS
ONTUMANBHOM?

56) Kakyto pasMepHOCTh HMeeT KOI(DGHUIIMEHT TEIIO0TAaYN?

57) OcHOBHOE Ha3HAYCHUE OOMYPOBKH KOTEIBHOTO arperara’?

58) Uemy paBHa TeIJIOTa CTOPAHUS YCIOBHOTO TOTLIHBA?

59) Uto ciykuT paboYyUM areHTOM 0OAYBOUHOTO anmapara npu
MapoBOJISTHOI 001yBKE?

60) Kakoe ycTpoicTBO 00ecreunBaeT MpeaoTBPANICHUE MOCISICTBHMA
BHE3AITHOTO MOBBIIIECHHS AaBICHHS B TONIKE U

razoxojax?

61) s coxuraHus Kakoro TOIUTHBA MCIIOJIB3YIOTCS CIIOEBEIE TOTIKH?
62) Kakoe ycTpOHCTBO CIyXHT AT yAAIEHHS B aTMOC(epy IPOIYKTOB
cropanus?

63) Kakas cxema JBMOKEHHS TEIJIOHOCHUTENCH o0ecreunBaeT
MaKCHMaJIbHOE 3HaYCHHIE TEMIIepaTypHOTo Haropa?

64) s coxuraHus Kakoro TOIUTUBA UCTIONB3YIOTCS KaMEpHBIE TOMKH?
65) Kak u3MensTcs norepu AaBjieHus IPU yBEJIMUEHUH CKOPOCTH
MOTOKA B JIBa paza?
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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 mpolecca rOpeHus Mpu CKUTaHUK Ta30BOro,
JKMJKOTO M TBEPJOro TOIJIMBA, a TAKXKE

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 TOIMOYHbBIX YCTPOHCTB A CHKUTAHUS
Ta30BOT0, XXHUIKOTO U 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. Iluk10HHbBIE IPEATONKU. TONKU C «KUMSIIUM» U «IUPKYIUPYIOLIUM
KUTISIIAM 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, IpeAbIBIIEMbIC K TUTATEIBHON BOAE U ITapy. BoaHbIH
PEXUM KOTEIbHBIX 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 3aMEUYaHNUs, yKa3aHHBIC B PEIICH3MH HAYYHOTO PYKOBOIUTEIIS.
B npomecce 3ammuThl 00y4IarOMMHCS MOXKET HCIIOJIB30BATH 3apaHee
3arOTOBJICHHBIE CXEMBI, TPa(UKH, THATPAMMBIL.

[Mpu 3amuTe paboThl 00yUaromeMycss HEOOX0IUMO UMETh TIpH celde:
TIPOBEPEHHBIH KypCOBOH MPOEKT (C YCTpaHEHHBIMH 3aMEYaHHAMH );
PELICH3UI0 HayYHOTO PYKOBOUTEINS Ha KYpCOBOM TIPOEKT;

TEKCT CBOETO BBICTYIUIEHHUS NIPU 3aLUTE KypCOBOM MPOEKT.

IMocre BEICTYIIICHUS 00YJarOIEMyCsl MOTYT OBITh 3aJaHBI
JIOTIOTTHUTEBHBIC BOTIPOCHI, CBSI3aHHBIE C CO/IEPKAHIEM KypCOBOTO
MPOEKTa, OTBEThI Ha KOTOPBIE BIMAIOT HA OKOHYATEIbHYIO OIICHKY.
ITpumepHBIe BOMPOCHI 1A 3aIUTHI KypCOBOTO MPOEKTa

1) Kakyto pasmepHOCTS HMeeT KO3 (QUINESHT TEIIO0TIauM?

2) Kakyro pazMepHOCTh HMEET IIIOTHOCTH TEINIOBOTO MOTOKA?

3) Kakum crnoco60oM nMpouCcXoAuT NMEPEHOC TETIOThI?

4) Ot 4ero 3aBUCHT TEOPETHYECKUI 00HEM ITPOTYyKTOB CTOPAHHS?

5) Kakoe >xuikoe TOIUTMBO HCHOIB3yeTCd B KOTIOarperaTax?

6) Kakue u3 BemecTs sSBISIIOTCA MPOAYKTaMH ITOJIHOTO CTOpaHHs?

7) B xakoM ycTpoiicTBE MPOUCXOAUT CTOPAHUE TOILUINBA B KOTJIE?

8) Kak paznuyarotcs TONkH 10 KoHGUTypanuu dakena?

9) Ot 4ero 3aBUCHUT BeJIMUHMHA MOTEPH TEIUIA C YXOSIIUMHE Ta3aMu’?
10) B kakux ciny4asix mpuMeHseTCs 00eCCOIMBaHUE U
00eCKpEMHUBAHUE BOIBI?

11) ITouemy HEqOIYCTUMBI OTIIOKEHHS HAKUIIH B KOTJIAX CPETHETO U
BBICOKOTO JaBJIEHUS?

12) K xakuM NOBEpXHOCTSIM HarpeBa OTHOCST SKOHOMai3ep 1
BO3/yXOIIOI0TPEBATEND?

13) Yro Heo6xoanMo 3HATh Ij1sI BEIOOpa IpIMococa?

14) Kak 4acTo npou3BOAAT KalUTAIBHBIA PEMOHT KOTJIA?

15) Kak 9acTo Ipou3BOIUTCS BHYTPEHHHI OCMOTP TTAPOBBIX KOTIOB?
16) Kax gacTo mpon3BOIAT TEKyIIHI pEMOHT KOTJIa?

17) Kak 9acTo mpou3BOANTCS THIPABINYECKOE UCIIBITAHUE TTaPOBBIX
KOTJIOB?

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

DK3aMEHAIMOHHBIN OMJIET MO JUCLMILIMHE BKIIFOYAeT B ce0s [1Ba TEOPETUUECKUX BONPOCHI U 3a/1ady 10 TeMaM, U3JI0’KEHHBIM B 4
paznene gannoit PITJ[. buers! xpansrcs Ha kadenpe u YTBEpXKICHBI €€ 3aBEIYIOIINM.

HpI/IMepLI 3aJ1a4 ¥ 3alaHUN Ha dK3aMEH:




1) Kaxkoit o6vem CO2 (mpu mnotHocTH 1,977 kr/M3) 06pasyercs B pe3yabTaTe MOJIHOTO CXKHTaHUS | Kr yriaepona?

2) Kakoit 00beM Bo3ayxa moTpedyercst sl MOJHOTO CKUranus 1 kr yriepomaa?

3) OmnpenenuTs MIOTHOCTE U YAENBbHBIH 00beM MeTaHa IPH HOPMAJbHEIX YCIIOBHSAX, €CIIH KHJIOMOJBHBIH 00BhEM COCTaBISET
22,4 m3

4) Onpenenuts Maccy mpomnana B eMKocTd o0beMoM 20 M3, ecau Mo MOKa3aHUSIM MaHOMETpa JaBJIeHHE B HEW COCTaBIIsET
0,5 xr/cm2 u Temneparypa 27 [1C, a atmochepHoe aaBienue 760 mm pt. ct. KusmomosibHast ra3oBast moctostHHas R = 8314 JTx/
(xmomb*rpan).

5) Onpenenuts, HACKOJIBKO MU3MEHHUTCS pacrojaraeMasi TeIuioTa Ma3yTa MpH UCTOIb30BaHUM AJIS pacilbliia MazyTa mapa B
konmuectse 0,15 kr napa Ha 1 kr mazyra. [IpunsaTs naBnenue napa 1,6 MIla, temnepatypy napa 300 °C.

6) Ormpenenuts 3k0HOMHUIO ToruMBa B KoTiie BK3-210-140®XKII 3a cuer BBHIMOIHEHUS Ta30IIOTHOTO CTAILHOTO KOXKYyXa

CHapyXH 0OMYPOBKH KOTJIa U Ta30Xx0/a. TomIMBO-pupoaHsIil ra3 OpeHOyprcKOro MECTOPOXKACHNUS.
[TprMepbl BOIIPOCOB U 3a/IaHUi KOMITBIOTEPHOTO TECTUPOBaHUS

ITapoBoii koTEN — 3TO:

YCTPOUCTBO I IPOU3BOJCTBA Mapa

YCTPOMCTBO 7Sl IPOU3BOICTBA NPOJYKTOB CIOPaHUS
YCTPOMCTBO AJsl TOATOTOBKH TOILIMBA

YCTPOUCTBO U1l IPOU3BOJCTBA TOPAUYETO JYThs

K TommBHEIM KOTJIaM OTHOCSTCS:

KOTJIBI HA OTXOAAIIHUX TCXHOJOTUYCCKUX rasax

KOTIJIBI, pa60Ta}0H.lI/I€ 3a CUCT TCIUIOTHI pas3IMYHbIX TOIUIMB
KOTJIbI, UCITIOJIB3YIOIIUC TCIJIOTY TEXHOJOTHYICCKOTO MIPOAYKTaA
OJIEKTPOKOTJIBI

Kaxkast u3 npeacraBlieHHBIX KOMIIOHOBOK KOTJIOB CYIIIECTBYET:
0O-o06pa3zHas
X-o6pa3nas
IT-o6pa3nast
W-o0pa3nas

Kaxue ycTpoiicTBa B KOT/Iax IPUMEHSIOTCS ISl COKUTAHUSI TBEPIOTO TOILTHBA?
TOPENKH

(opcyHKH

TOIIKH

HH)XEKTOPBI

IIponyBxa koTia - 3T0:

YAaJIeHue TOIJINBA U3 TONIKA

yAajeHe BOAbl 3arpsI3SHEHHON IPUMECSIMU
yZIaJeHHe 30716l ¢ TIOBEPXHOCTEN Harpesa
yAaneHue NpoayKTOB CropaHus U3 KOTia

KIIJI xoTyia mo o6paTHOMY OaaHCy, MOKHO OTPENCIUTE Yepes:
OTHOILIEHHE II0JI€3HO 3aTPAau€HHOM TEIUIOTHI K paclonaraeMou
TEIUIOBBIE TOTEPH

9KCEPreTUUECKUMKIL

OTHOILIEHHE PACIOoIaraéMoil TEIIOTHI K MOJIE3HO 3aTPadyeHHON

KIIJI xoTya OpyTTO HAa3BIBAKOT:

KII[I xoTyia He yYUTHIBAIONIHIA COOCTBEHHBIE HYXIbI
KII/] xoTxa y9uThIBalOIIHN COOCTBEHHBIE HYXKIIbI
KITJI koTna yuyuThIBarouii NOTEPU
skcepreruueckuii KITJ[ korna

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

200-800°C

800-1000°C

1000-1500°C

[Trponms — 3T0: TepMHUIECKOE Pa3IOKEHIE OPTaHHIECKAX IPUPOTHBIX COCIHHEHMUIH

IpHU HEIOCTaTKe KUCIOPOoJia TePMUIECKUE PA3I0KeHUE HEOPraHMYECKUX BEIIECTB

HpH U30BITKE KUCIIOPOJia TOPEHHE OPTaHUYECKUX IPUPOAHBIX coenuHenuii ¢ BeienenrneM CO2 n CO npolecc ropeHus IpeBeCHHbI
IIpU NOCTOSIHHOM nonaue O2

KakoBa MMHMMaIIbHO pa3pelIeHHast BBICOTa OT TOIKH KOTJa 10 aAediekropa?




3Mm
5M
8 M
10 m

B xakux nmoMemeHusx 3arpeuicHa YCTaHOBKA ra3oBbIX KOTJIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTWISAIITMOHHBIC CUCTEMBI

B IIOMCHICHUAX I1OJBaJIa

B KOpUaopax U Ha OajJIKoHe

BO BCCX BBIIICIICPCUHCIICHHBIX

KaxoBbl MuUHMMaNbHbIE TPeOOBaHUA K TaOapUTaM MOMELEHHUS ATl KOTEIbHON?
IUIOIIAIb 3 M2 M BBICOTA ITOTOJIKOB HE MEHEe 2 M

IUIOIIAb 5 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 3 M

Iomaab 4 M2 ¥ BBICOTA MTOTOJIKOB HE MEHee 2,5 M

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

Urto Takoe MOIYNIALMA ra30BOr0 KOTAa?

cUCTeMa BKIIIOYEHUS-BBIKIIOUEHHUS KOTIIa JUIsl OJAePKaHU 3aJaHHOW MOLTHOCTH

AHTHIUKIMYHOCTD, HE JIAIOINAs KOTJIY MOCTOSHHO BKJIIOYATHCS M BBIKIIOYATHCS (DYHKIIHMS KOTJIA OTKITFOYAThCS TIPU JTOCTHKCHUN
MaKCHMaJbHOH MOIITHOCTH

CHoCcOOHOCTh KOTJIAa aBTOMAaTHYECKH U3MEHSITH CBOIO MOIIIHOCTD B 3aBUCHUMOCTH OT BHELITHHUX YCIOBUHU

C XaKUMM THUITAMH KOTJIOB HEBO3MOYKHO HCIOJIH30BaHNE KIIACCUUSCKUX KHUPIIUYIHBIX )IBIMOXOI[OB?
JU3CIBHBIC

KOHACHCAIIMOHHBIC

TBECPAOTOIIMBHBIC

ITAPOJIN3HBIC

KoTJ1bI OT KaKO# MOIIHOCTH JTOJIXKHBI YCTAaHABIUBATHCS B MOMEIICHNH, OTICIILHOM OT BCETo 3/aHus?
150 kBt
250 kBt
350 kBt
450 xBt

K kakoif pa3sHOBHIHOCTH OTHOCHTCS cepHst KOTI0B ["aman?
JU3eIbHbIE

ra3oBble

JJIEKTPOJHBIE

TBEpAOTOILTHBHBIE

I'ne pacmonmaraercst ra3oBas ropeiika B KOMOMHHPOBAaHHOM KOTIIE?
HUJKE TOIIOYHOM KaMepbl

BBIIIE TOMIOYHON KaMephl

cOOKy Ha KopIryce

B BEpXHEH 4acTU KOTJIa

OnmoKe K IBIMOXOLY

Kakoe cpemnee 3HaueHne kodppunmenta npeodpazosanus saeprun (COP) nMeroT ra3oBbie KOHJICHCAIIHOHHBIE KOTIIBI?
0,93
0,98
1,08
1,57

Yto U3 cebs MpeAcTaBiseT KOAKCHAIBHBIA IBIMOXO?

JIBE CBapEHHBIEC TPYOBI PA3HOTO IHAMETPA C MIEPEX0IOM MTOCEPEINHE KOHCTPYKITH

TpyOa B TpyOe ¢ pa3HbIMHU JHMaMETPaMH, KOTOPBIC BCTABIECHBI OJHA BHYTPh APYTOH M KECTKO 3aKpeIlIeHbI MEXKIy CO00i
KBaJIpaTHasl KUPIHYIHAS TPyOa ¢ pa3MEIeHHOW BHYTPHU CTAIBHOM TPyOOil KPYIiIoro cedeHus

I'-o6pa3Has Tpyda B TEIUION3OJISAIMN U3 HETOPIOYHX MaTepHalioB

Jl11s yero ycraHaBIMBaeTCsl MPUEMHBINA KOJUIEKTOP?

JUISL IPHEMA TEIMTIOHOCUTENS U3 HCTOYHHUKA BOJJOCHA0KEHNS
JUISL CTTMBA TEINIOHOCUTENS

JUI pacIpeAeieHUs TEIUIOHOCUTENS 10 KOHTYpaM OTOILICHUS
JUISl BO3BpaTa TEMIOHOCHUTENS JUIsl TTOCIEeYIOIEro Harpesa

C xaxoiut NCPUOANIHOCTBIO IIPOBOAUTCA OYEPEAHAA IIPOBEPKA 3HaHUH 110 BOIIpOCaM 0e301macHOCTH TPpH SKCIUTYyaTallny TETUIOBBIX
OHEProyCTaHOBOK Y JIUII, SAABJIAIOMINXCSA OTBET-CTBEHHBIMU 3a UCIPABHOC COCTOSTHUC 1 6C3OHaCHyIO OKCIITyaTalluto TEIJIOBLIX




SHEProyCTaHOBOK?

HE pPeXe OJIHOTO pasa B roj

HE pe)ke OJHOTO pa3a B IIATH JIeT
HE pexe OJHOTO pa3a B TP roja
HE pPeke OJIHOTO pa3a B CEMb JIET

Kakyro Temneparypy no/bKHA HMETh BOJA, UCITONIb3yeMast ITPH THAPABINISCKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
He Hmke 5 °c u He BeImIe 30 °c

He Hmoke 10 °c u He BoIme 40 °c

He Hke 5 °c u He BhIIe 40 °c

He Hmwxke 0 °c u He BoIIe 20 °C

C kaKoll IepHOANYHOCTBIO TPOBOAATCS TEKYIIHE OCMOTPHI 31aHUI M COOPYKEHUI CO CPOKOM DKCILTyaTaluu A0 15 net ans
KOTEJBHBIX YCTaHOBJICHHON MOITHOCTHIO MeHee 10 I'kan/gac?

HE peXKe OJHOTO pa3a B 6 MecsIiieB

1 pazBTOZ

HE peke OTHOTO pasa B 4 Mecsa

HE pe’Ke OJHOTO pas3a B 3 Mecsia

HpI/I KaKOM YCJIOBHH JOITYCKACTCs CITYCKATh BOAY U3 OCTAHOBJICHHOI'O ITapOBOI'0 KOTJIA C €CTECTBEHHOM L[PIpKyJ'I?[I.IHeﬁ?
IIOCJIC CHMXKCHUS JaBJICHUA B HCEM 10 HOMHWHAJIBHOTO 3HAYCHUSA

TMOCJI€ CHUKCHUA JaBJICHUA B HEM 1O MUHUMAJIbHOI'O 3HAYCHU S, YCTAHOBJICHHOT'O MAaCIIOPTOM

MOCJI€ CHMXKCHHA JaBJICHUA B HEM 10 aTMOC(bepHOFO

Kakas cucrema oromieHus o6opyayercst pudopaMu aBTOMaTHIECKOTO PETYIHPOBa-HUSI PacX0/ia TEIJIOBOH SHEPTHH I
TEeMJIOHOCUTENA?

CHCTEMa C PACYETHBIM PACX0JIOM TEIUIOTHI Ha OTOIUICHUE ToMeneHus 35 kBt u 6omee

BCE CHCTEMBI OTOIUICHHS JOJDKHBI OBITH 000PYIOBAHBI TAKUMH IIPHOOPaMHU

CHCTEMa C PaCUCTHBIM PACXOJ0M TEIUIOTHI Ha OTOIUICHHE oMernteHus 25 kBt u 6onee

CHCTEMa C PACYETHBIM PACX0JIOM TEIUIOTHI Ha oToILIeHHe moMenieHus 50 kBt u 6oxee

HmxHIOI0 TpaneneBUAHYIO YaCTh TONKH KOTEIBHOTO arperaTa Ha3bIBaloT. ...
BO3yXOIIOI0TpEBATENIEM

ropsiueil BOpOHKOH

SKOHOMaH3epoM

XOJIOAHOI BOPOHKOM

Kotssl ¢ MHOrOKpaTHOM NPUHYAUTENHHON UPKYIIALIKMEH - 3TO KOTJIBI, B KOTOPBIX ...

JIBIDKEHHE BOJIBI U IAPOBOJISIHOM CMECH B IUPKYISIIOHHOM KOHTYPE OCYIIECTBIISICTCS IPUHYAUTENBHO (HACOCOM)
JIBUYKEHHME BOJBI U TAPOBOISHON CMECH JIBUXKYTCS LIUKIMYHO 110J HACOCOM U IO3BOJIAIOT CHU3UTh TEMIIEPaTypy NPOJYKTOB
CrOpaHust

HET BEpPHOTO OTBETA

JIBUYKEHME BOJbI U TAPOBOISHON CMECHU IBUXKYTCS LIUKIMYHO U MO3BOJIAIOT MOJIHEE

MoxHO i OKCILUTYaTUPOBAaTh HCUCIIPABHBIC OTOIIUTCIIbHBIC HpI/I60pLI?
MOXHO, €CJTH Ha 3TO €CTh pa3pelleHne nacnekropa ['ocnoxHamazopa
MO>KHO, €CJIH 9TO HE YTPOXKAET )KU3HHU U 3JI0POBBIO JIF0IeH

MO>KHO, €CIIH 3TO 00YCIIOBJICHO IPOM3BOICTBEHHOI HEOOXOAUMOCTBIO
IIpaBunamu noxxapHoit 6e3omacHocT B PD 310 3ampemnieHo

B KOTeNbHBIX KaKoil MOITHOCTBIO HEOOXOMMO BECTH HAOJIIOJICHHE 32 YDOBHEM IPYHTOBBIX BOJ?
B KOTEIIBHBIX YCTaHOBJICHHOI MoNTHOCTRIO 1 1 Oonee ['kan/gac

B KOTEJIbHBIX YCTAHOBIIEHHOI MOITHOCTRIO 5 1 Oornee ['kan/gac

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

BO BCEX KOTEJIBHBIX

C Kakoil MepuOIUIHOCTHIO JOJDKHBI POBOAUTHCS HAPYKHBIE OCMOTPHI IBIMOBBIX TPYO M Ta30X010B?
HE pexe OJHOrOo pas3a B MecsLl

HE peKe OJHOTO pas3a B IOJIrona

OJIVH pa3 B IO/l BECHOM

HE pexKe OJHOrO pas3a B TpU rona

C kxaKoi IeprHOANIHOCTHIO JOJDKEH TIPOBOJUTHCS BHYTPEHHHUI OCMOTP JIBIMOBOH TPY-OBI M Ta30X0/1a C OTKIIFOUYCHHEM BCEX
HOJKITIOYEHHBIX KOTIOB?

HE peke OJIHOTO pa3a B IeCATh JIET

HE PEeKe OJHOTO pa3a B MATH JIET

yepes 5 JIeT OCiIe BBOAA B 3KCIUIyaTallUIO U B JaJIbHEHUIIIEM He pexe o1HOro pas3a B 10 ner

gepe3 10 seT mocne BBOJA B AKCILTYaTaIHIO U B AalbHEHIIEM He Peke OJHOTO pa3a B TPH roja




B cooTBeTCTBHH ¢ TPEOOBAHUSIMH KAKOTO JOKYMEHTA JOJDKHA OCYIIECTBISATHCS IKCIUTYaTaIlHsl HIMOBBIX M BEHTHIISIIMOHHBIX
MPOMBIIIJICHHBIX TPYO?

B cooTBeTcTBUH ¢ DeaepanbapiM 3akoHOM OT 30.12.2009 Ne 384-D3 «TexHuueckuii peryiaMeHT o 0e30MaCHOCTH 3JaHUN 1
COOpYXEHUI»

B COOTBETCTBUU C [IpaBuiamMu TEXHMUYECKOH SKCIUTyaTalliy TEIIOBBIX 3HEPTOYCTAHOBOK

B COOTBETCTBUH ¢ [IpaBuiiaMu TEXHUKH 0€30MAaCHOCTH MPH AKCILTYaTaIlUH TETNIOMEXaHUIEeCKOTO 000pYyIOBaHHS IIEKTPOCTAHIINHA U
TEIJIOBBIX CETeH

Kto B opranuzanuu yTBepKIacT €KEroAHblH KaJleHAapHbIH IUIaH pEMOHTA 3JaHUH U COOPYKEHUH KOTEIbHOMN?
OTBETCTBCHHBIH 32 HCIIPAaBHOE COCTOSHIE M OE30MAaCHYI0 SKCIUIYaTalluio TEINIOBEIX SHEPrOYCTaHOBOK
TJIaBHBIN SHEPTeTUK OPraHU3alUuH

PYKOBOJHTEINb OPraHU3aLuH

TJIaBHBIM MEXaHUK OpraHU3aLuu

Kakoit noymkHa ObITh MakCHMalbHasl BEIMYUHA KOJICOAHHS IaBICHUS Ia3a B Ta30IIPOBOIE KOTEIBHOM?
HE BBIIIE BETNYNHEI, YKa3aHHOH B MECTHOI MHCTPYKINH, HO He BBIIIE 25 % pabodero naBieHus
He BBIIIE BETNYNHEI, YKa3aHHON B MECTHOI MHCTPYKINH, HO He BhIme 20 % pabodero maBieHus
He BBIIIE BEIUYUHBI, YKa3aHHON B MECTHOI HHCTPYKIHHU, HO He Bbimie 10 % pabodero qaBineHus
HE BBIIIE BEJINYHMHBI, yKa3aHHONH B MECTHON MHCTPYKLIUH, HO He BbIte 15 % pabouero naBieHns

C Kako#l MepruoIUIHOCTHIO JOJDKHBI MPOBOAUTHCS 00XO0/IBI TPACCHI OJ3EMHBIX Ta30IPOBOAOB, HAXOISAIIUXCS HA TEPPUTOPUH
KOTEIbHOM?

HE peXe OJTHOTO pa3a B TP JHS

HE peXe OJHOTO pas3a B ABA JHS

HE pPeXe OHOTO pa3a B HEACNIIO

HE PeXKe OJTHOTO pa3a B MECSIT

Kem mpou3BoanTCs €XX€CMEHHBII KOHTPOJIb 32 COCTOSHHEM 30JI0YJIOBUTENEH U X cUcTeM?
PEMOHTHBIM IIEPCOHAIOM

9KCILIYaTallMOHHBIM IIEPCOHAIOM

crHenHraabHO Ha3HaYaeMol KOMHCCHER

I'ne 1omKHBI HAXOIUTHCS PEXUMHBIE KApThI 110 IKCIUTyaTallil KOTIO0B?

B OT/IEJNIE TIaBHOTO DHEPTETHKA

Y OTBETCTBEHHOTO 32 0€30MacHyI0 IKCILIyaTalluio MapOBBIX H BOJOIPEHHBIX KOTJIOB
Ha IUTAax yIpPaBICHUA

B IIPOM3BOJCTBEHHO-TEXHUUECKOM OTAENE

C Kako#l MepruoJUIHOCTBIO POBOASATCS PEXUMHO-HANA0YHbIE UCTIBITAHUS KOTIIOB, pabOTAIOIMX Ha TBEPJOM U JKUAKOM TOIUIUBE?
HE Yallle OJHOTO pa3a B AECATH JET

He YaIie 0OJHOTO pa3a B BOCEMb JIET

HE peXe OJHOT0 pa3a B IATh JIET

HE peke OJHOTO pa3a B AECSThH JIET

C Kxaxoil IeprHOANIHOCTHIO TPOBOAATCS PEKUMHO-HANIAT0YHBIE HCTIBITAaHNS KOTJIOB, pabOTaIOIUX HA Ta3000pa3HOM TOILTHBE?
HE pe’Ke OJHOTO pa3a B BOCEMb JIET

HE PEXKE OJIHOIO pas3a B TPU roja

HE PEeKe OJHOTO pa3a B MATH JIET

HE pe’kKe OJHOIO pas3a B AECATH JIET

Kakoit YPOBCHb BOABI NOJIKCH MMOAACPKHUBATLCA B KoTie?

YCTaHOBJIEHHBIN PaCIOPSKEHUEM PYKOBOAUTEINS OpraHU3aluu

YCTaHOBJIEHHBIH 3aBOIOM-U3TOTOBUTENEM UM CKOPPEKTUPOBAHHBIN HA OCHOBE ITyCKOHAIAI0UYHbIX UCIIBITAHUI
YCTaHOBJIEHHBIH B COOTBETCTBHU C peKOMeHAauusIMu Poctexnanzopa

HE MEHEE YCTaHOBIICHHOTO M0 PE3yJIbTaTaM PEeXXKUMHON Halaaku ¢ oTkioHeHueM +0,1 %

HpI/I KaKOM YCJIOBHUHU JOITYCKACTCsA CITYCKAaThb BOAY U3 OCTaAHOBJICHHOI'O ITapOBOI'0 KOTJIa C €CTECTBEHHOM I_IPIpKyH}IHI/Ieﬁ?
IIOCJIC CHMXKCHUA AaBJICHUS B HEM 10 HOMUHAJIBHOT'O 3HAYCHU S

IIOCJIC CHMXKCHUS JaBJICHUA B HCEM 10 aTMOC(I)epHOFO

MOCJI€ CHUKCHUSA NaBJICHUA B HEM 1O MUHUMAJIbHOI'O 3HAYCHU, YCTAHOBJICHHOT'O AaCIIOPTOM

Kak gacTo HE00X0IMMO IPOBOIUTH BHYTPEHHHUI OCMOTP J1€adpaTopoB?
€KEMECSTIHO

©)KEKBaPTAIbHO

€KETOTHO

o Mepe He0OXOAUMOCTH




C xakoi NEPUOANIHOCTBIO JOJIKHBI IPOBOAUTHCA T'MAPABINICCKUE UCTIBITAHUA KOTJIOB?
HE pEXKE OAHOI'O pasa B ACCATH JICT

HC pEXKE OAHOI'O pa3a B TpU roaga

HE PEKE OAHOTO pasa B IATH JICT

HE PEIKE OAHOI'O pasa B CEMb JICT

Kakyro Temneparypy no/bKHA HMETh BOJA, UCITONIb3yeMast ITPH THAPABINISCKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
e amke 0°Cu me Boire 20 °C

He Hmke 5°Cu ue Boime 30 °C

He Hwke 10°Cu e Boimie 40 °C

e Hmke 5°Cu ue Boime 40 °C

KakoBo MUHMMaJIbHOE BpEMSI BBIAEP)KKH MO IIPOOHBIM JIaBICHHEM BO BPEMsI IPOBECHHS THPABINYECKUX UCTIBITAHIH KOTIa?
5 MUHYT

10 MunyT

8 MUHYT

3 MUHYTBI

B kakoM ciyyae 13 MepeyrCICHHBIX KOTEN HE TOAJICKHUT HEMEJICHHON OCTAaHOBKE U OTKITIOYCHHIO?

MPOH30IILIO CHIDKCHUE YPOBHS BOJBI HIDKE JOITYCTHMOTO YPOBHS

€cIIH JaBJIeHHe B OapabaHe KOTIa IOAHAIOCH BBIIIE PA3pEeNIEHHOTO Ha 5 % W JanbIle He pacTeT

€CJTM TMPOU30IIIJIO CHIKEHUE Pacxo/ia BOABI Yepe3 BOJOTPEHHbIN KOTeN HHKE MUHUMAIBHO JOMYCTUMOTO 3HAYEHUS

€CIIM TIOBBICHJIACH TEMIIepaTypa BOJIbI Ha BRIXOJIE U3 BOAOTPEIHOro KoTia 10 3HadeHus Ha 20°C HIDKe TeMIepaTyphl HACHIIICHHS,
COOTBETCTBYIOIIEH paboueMy JaBICHHIO BOABI B BBIXOTHOM KOJUIEKTOPE KOTJIA

Ha kakyro BelM4nHY HACTPAUBAIOTCS IPEIOXPAHUTEIbHBIC KIIAIAHbI TAPOBBIX KOTIIOB:
Ha 5% BbIIIE pa3peLIEHHOTO

Ha 10 % BBIlIE pa3penieHHOTo

Ha 15 % BBIIIE pa3penIeHHOTOo

Ha 25% BbIllIE pa3peIeHHOro

ITapoBbIe KOTJIBI KaKO¥ MPOM3BOAUTEIIFHOCTH JTOJDKHEI OBITH 000PYIOBaHBI YCTAHOBKAMHU IS TOKOTIIOBOH 0OpabOTKM BOMBL:
NapoNpOU3BOAUTENLHOCTHIO 0,7 T/4ac U BbIIIE

HapoIpou3BOIUTENbHOCTHIO 0,5 T/dac

C KaMEepHBIM CKUTAaHNEM TOIUTHBA ITAPOIPON3BOIUTENEHOCTRIO 0,5 T/9ac

HapoIpPOU3BOAUTENBHOCTBIO | T/4ac.

ITocTopoHHME TUIIA B KOTEIBHYIO MOTYT JOMYCKaThCS:

TOJIBKO C pPa3pelIeHns BiIajeblia u 6e3 ero COnpoBOXKICHUS

TOJIBKO C Pa3peLICHHs BIIA/ICNIbIIA M B COIPOBOKACHHUHU €r0 MPEACTABUTEIS
OTpaHWYCHHH 110 JOMYCKY HET

IIpu sxcrmyaranuu I'PII Tekymuii peMOHT BBIIIOJIHAETCA:
He pexe 1 paza B 6 MecsleB

He pexe 1 paza B 12 mecsies

He pexe 1 paza B 3 mecsa

He pexe 1 pasza B Mecsll

IIpn xaxoif KOHIIEHTpAIMH Ta3a B IIOMEIIEHUH JODKHBI CpaboTaTh CHTHAIM3AaTOPHI, KOHTPOJIMPYIOIIHE COCTOSHHE 3ara30BaHHOCTH
10% oT HIKHEro KOHIEHTPAI[MOHHOTO Tpejena PacpoCTPaHeHUs IITaMCHU
15% oT HUXKHEro KOHLEHTPAI[MOHHOTO Mpejena PacnpoCTPaHeHUs IITaMEHU
20% OT HIKHETO KOHILEHTPALOHHOTO Mpe/eia PacIpoCTPaHEHHS IIIAMEHN
30% OT HUKHETO KOHLIEHTPAllMOHHOI'O NIpeJiella pacIpOCTPAHEHUS IUIaAMEHU




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

OrmeHka KypCcOBOTO IIPOEKTa ABIISETCSA KOMIIIEKCHOH. IIpu 3TOM y4nuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTa; CBOOOJHOE BIaeHHEe METOANKOM pacueTa; KyJIbTypa opopMIIeHHs TOSCHUTENBHOM 3alliCKy;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3TO cyMMHpPYeTCS B HTOTOBYIO OIICHKY.

OreHKa pe3ynbTaToOB 3aMIUTH KYPCOBOTO NMPOEKTA OCYIIECTBISETCS 10 OATBHON CHCTEME («OTIMIHOY, «XOPOIIOY,
«YHOBJIIETBOPUTEIILHOY, KHEYIOBIECTBOPHTEILHO).

O1eHKa «OTIMYHO» BBICTABIIETCS, KOT/Ia paboTa COAEpKUT IPaMOTHO U3JI0XKEHHYIO PAaCUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacyueTax, JIOTHIHBIM H MOCIIEIOBATEIHHBIM H3JI0KEHIEM MaTepHaa B MOSCHUTENBHON 9acTH. [Ipwu 3amure
paboTh! 00yJaromuMiics MOKA3bIBAET TITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOJHO OTIEPHUPYET PACUETHBIMHU JAaHHBIMH; JIETKO
OTBEYAET Ha ITOCTABJICHHBIC BOIPOCHI.

O1eHKa «XOPOII0» BEICTABIIACTCS, KOTAA pab0oTa COJIEPIKUT IPaMOTHO U3JI0KEHHYIO PACUeTHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, IOTHIHBIM H IOCIICIOBATEIIFHBIM H3JI0KEHIEM MaTepHala B HOSCHUTENbHON 9acTh.[ | [Ipn
3amuTe paboThl 00YYaIOIIUIACS MMOKA3bIBAET 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTpYAHEHUI OTBEYAET Ha IOCTABICHHbIE
BOIIPOCHI.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BEICTABIIAETCS, KOT/Ia paboTa COEPIKUT PAcUeTHYIO 0a3y, XapaKTepu3yeTcs HaATHIHEM OTIEeTbHBIX
ommuobok B pacderax. [Ipu 3ammre 00ydaromuiics MposBIsLeT HEYBEPEHHOCTD, TOKA3bIBACT C1aboe 3HAHNUE BOIIPOCOB TEMEI, HE 1aeT
HOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33aHHBIC BOIPOCHI.

O1eHKa «HEYIOBIETBOPUTEIHHO» BBICTABIISAECTCS, KOT/IAa pab0oTa HE COAEPKUT PacUETHYIO 0a3y, HE OTBEYaeT TPEOOBAHMSM,
M3JI0’KCHHBIM B METOIMYECKUX YKAa3aHHIX, UIMECT 3HAUNTEeNIbHBIC ONIMOKY B pacdeTax. [Ipu 3ammre oOydaromuiics 3aTpyqHIeTcs
OTBEYaTh Ha IIOCTaBJICHHBIC BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOMYCKAET CYIECTBEHHBIC OLINOKH.
[TpoxoskieHre KOHTPOJIBHOTO MEPOIPHUATHS 110 3AIUTE KyPCOBOTO IIPOEKTa CUUTACTCS BBHIITOJHEHHBIM YCIICIITHO, €CIIH TIPH €T0
OIICHWBAHMH TTOJTyUeHa OIICHKA HE HIDKE «YOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHUS OTBETa Ha JK3aMEHe

O1eHKa «OTJIMYHOY BBICTABIISAETCS, KOT/1a 00YJaIOIIMNACS IEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHMUS, BIIAIEET
TEPMHHOJIOTHEH, IeflaeT apryMEHTHPOBAHHEBIE BEIBOBI M 000OIIECHNS, IPHBOAUT IIPUMEPHI, TTOKa3bIBacT CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH Pedblo U CHOCOOHOCTh OBICTPO PEearupoBaTh Ha yTOUYHSIOIIUE BOIIPOCHI.

O1eHKa «XOPOII0» BBICTABIISACTCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECCKHE 3HAHUS, BIAJEeT
TEPMHHOJIOTHEH, JleflaeT apryMEHTHPOBAHHEBIE BBIBOBI H 0000IICHNS, IPHBOANT IIPUMEPHI, HO TIPH 3TOM JIeJIaeT HECYIICCTBCHHEIC
OIIHOKH, KOTOPBIE OBICTPO UCTIPABISIET CAMOCTOSTENBHO WIIH [IPU He3HAYUTEIBHON KOPPEKIIUH IIPEHOAaBaTEIEM.

O1eHKa «yIOBIETBOPUTENBHOY» BBICTABISIETCS, KOTa 00yJaroIuiics HermyOoKue TeOpeTUUeCKHe 3HaHUs, IPOSIBIISAET clIabo
c(opMUpOBaHHBIC HABBIKM aHAIIM3a SBICHUI W IPOIECCOB, HEOCTATOYHOE YMEHHUE JeTaTh apryMEHTHPOBAaHHEIC BHIBOJIBI 1
HPUBOIMUTE IPUMEPHI, TOKA3BIBAET HE JOCTATOYHO CBOOOAHOE BIIaJICHHE TEPMUHOIOTHEH, TOTHIHOCTBIO U ITOCTIEI0BATEIEHOCTHIO
U3JI0KEHNUS, JeNaeT OUIMOKH, KOTOPbIE MOXKET UCTIPABUTH TOJIBKO NPHU KOPPEKLUUH MPEroaaBaTeieM.

O1eHKa «HEYIOBIETBOPUTEIBHO» BBICTABIIAETCS, KOT/Ia 00yJalomuiicsa JEMOHCTPUPYET HE3HAHNE TEOPETUUECKUX OCHOB MpeaMeTa,
HE yMeeT JelaTh apryMEHTHPOBAaHHbBIE BHIBObI U IPUBOAUTE IIPUMEPDI, HE BIIAICET TEPMUHOIOTUEH, IPOSIBIIIET OTCYTCTBUE
JIOTUYHOCTH U TOCEA0BATENEHOCTHIO U3JIOKECHUS, AENAeT OMIMOKH, KOTOPhIE HE MOXKET UCIIPABUTh AaXe MPH KOPPEKIIUH
IpernojaaBaTeneM.

ITpoxoxxeHre KOHTPOJIILHOTO MEPONPHUSTHS IO C1ade IK3aMEHa CUMTAETCSI BBINOJIHEHHBIM YCIIEIIHO, €CIIH IIPU €0 OLIEHUBAHUYU
MOJIy4€HA OLICHKA HE HIKE «YIOBIECTBOPUTEIBHOY.

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natenscTBO, TOJ, AI1. aapec
JI1.1 |KO.M. Jlunos, FO.M. KorenbHble ycTaHOBKU U M.: Anbsac, 2016,
TpeTbsikoB NaporeHepaTopsl
JI1.2 | Emucrparos C.JL KoTtenpHble ycTaHOBKU U Hosocubupck : HoBocubupckuit
HaporeHepaTops! : yaeOHoe roCyIapCTBEHHBIN TEXHUYECKUI
nocobue yauBepcurert, 2017,

https://biblioclub.ru/index.php?
page=book&id=574698

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOPBI, COCTaBUTEIH 3arnaBue BubnmnoTeka W3paTenbcTBO, TOM, 371. anpec
JI2.1 Wuctpykius mo Hosocubupck : Cubupckoe
HPEYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTeNbCTBO, 2008,
JTUKBUIAINH aBapuil Ha http://biblioclub.ru/index.php?
TEIUIOBBIX HNEKTPOCTAHIIHAX : page=book&id=58001
CO 153-34.20.562-2003)
JI2.2 | B.C. Mapsixusa, P. Tennorenepupyrommue Openoypr : OI'Y, 2014,
Mascypos YCTaHOBKH : ydeOHOE TIocoOme http://biblioclub.ru/index.php?

page=book&id=259259




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.3 [AT. Canos, AA. IIpoexTupoBaHue OTONUTEIBHO Camapa : CamapcKuii TOCyIapCTBEHHBIH
IpiHaeBa -IIPOU3BOJICTBEHHOU APXHUTEKTYPHO-CTPOUTEIBHBIN
KOTENBHOH : yaeOHoe mocooue yHUBepcuTeT, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI2.4 | Munkuna C.A. TemoBoii u Camapa : Camapckuii rocy1apCTBEHHBIH
a3pPOAMHAMUYECKHHN pacyeTsl APXUTEKTYPHO-CTPOUTEIBHBIN
KOTEJIBHBIX arperaTos : yHUBepcurer, 2013,
y4ebHOe ocobue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 | AT. Canos, A A. Terorenepupyromue Camapa : Camapckuii rocy1apCTBEHHBIH
laBpmioBa YCTaHOBKH: KOHCTPYKIIHS, APXUTEKTYPHO-CTPOUTENbHbIN
HOPUHIUT PabOTHI KOTJIOB THIIA yHUBepcureT, 2015,
E (JIE) u TemoBoit pacyér http://biblioclub.ru/index.php?
kotna E (JIE)-10-14I'M : page=book&id=438393
y4aeOHOe TTocobue
JI2.6 |Hosukos C.1. Onrumu3aIys CucTeM Hosocubupck : HI'TY, 2011,
aBTOMAaTHU3aLUU http://biblioclub.ru/index.php?
TEIUIO3HEPTeTHICCKUX page=book&id=436022
MIPOIIECCOB : YIEOHHK
J2.7 IIpaBuna ycTpoiicTBa u Hosocubupck : Cubupckoe
6e30MmacHOM SKCIUTyaTaluu YHUBEPCUTETCKOE U3AaTeNbCTBO, 2007,
MapOBBIX U BOJOTPEHHBIX http://biblioclub.ru/index.php?
kotoB: I16 10-574-03 page=book&id=57441
JI2.8 | B.B. lllanaii, AT. Pacuer TennoBbIX IpOLIECCOB U Omck : OMCKHI TOCY1apCTBEHHBIH
Muxaiinos, IT.A. YCTaHOBOK B IIpUMeEpax u TEXHUYECKUI yHuBepcureT, 2015,
Barpakos u ap. 3aavax: MPakTHKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec
JI3.1 |I'"M. Knumos, M.T. YeTpoiicTBO NapoBbIX Hwxanit Hosropon : HHI'ACY, 2010,
Kmumos KOTEJIbHBIX arperaTos : http://biblioclub.ru/index.php?
MeTouuecKas pa3paboTka page=book&id=427286
JI3.2 |T."M. Kimumos, M.T. Bonsubie sxoHOMa3epsbI Hwxuuit Hosropon : HHI'ACY, 2010, :
Knmmos u 1p. KOTEJBHBIX arperaTos: http://biblioclub.ru/index.php?
MeToauveckas pazpaboTka page=book&id=427331
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
51 DnekTpoHHas oopasoparenbHas cpeaa (0C) LMS https://Ims.misis.ru/
(Learning Management System) CANVAS
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AutuBupyc Kaspersky Endpoint Security mis 6usneca-Pampennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.3 Kommnac 3D V21-22
I1.4 | Solidworks Education Edition
1.5 |Mathcad 14.0 University Classroom Perpetual
I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.7 | Bpay3ep Google Chrome
1.8 Microsoft Teams
1.9 |Zoom
I1.10 |MATLAB & Simulink
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTENbHBIM pecypcam
.2 |https://energybase.ru - KaTanor 3MeKTPOCTAHINH (ATOMHBIX, THAPABINYCCKHX, TCIUIOBBIX H Ap.) W TOACTAHIINA MHpPa
N.3 | http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKHE PyKOBOACTBA MO mpoaykraM MathWorks;
.4 |http://window.edu.ru/ - enuHOe OKHO JOCTyHa K 00pa3oBaTENbHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onpiIast TeXHUUECKast OMOIMOTEKA MO TEIIOTEXHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TemnosHepreTukay;
N.7 |http://www.rosteplo.ru/ - uHbOpMAIIHOHHAS CHCTEMA IO TETUTOCHAOKEHHIO.




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

KJIACC)

Ayn. Hasnauenune OcHarienne

234 Vuebnas  aymuropus i 3aHATHH | KoMruiekt yueOHoi Mebenn Ha 44 mecT i oOydarommxcs,
JIEKLIMOHHOTO THIIA, NPAKTUYECKHX | |  CTAalMOHAPHBI KOMIBIOTEp [UIsl IperojaBaTens C
3aHATHH BBIXOJJOM B HWHTCPHET, IIPOEKTOp, O3KpaH HaCTCHHBIH,
KOJIOHKH, JOCKa ayJuTopHas MeioBas, BeO Kamepa,
muneHsnonHsle  mporpammel - MS  Office, MS  Teams,

antuBupyc Dr.Web.
224 VYuebHas mabopatopust (xommbroTepHbIH | KoMmuekt yueOHol Mebenn Ha 12 mMecT s oOydaromuxcs,

12 cTauvoHAapHBIX KOMIIBIOTEPOB JJsl  CTYOEHTOB, 1
CTAIlMOHAPHBI KOMIIBIOTEp JUIsI TpermojaaBaTens (Bce C
BBIXOJIOM B WHTEPHET), IPOEKTOP, OKpPaH HACTEHHBIMH,
KOMMYTAaTop, MJOCKa ayIuTOpHAas MeloBas, BeO Kamepa,
noctyn k OUOC VYuauepcurera MUCHUC wyepe3 nuuHbIN
xabmHer Ha 1wrarpopme LMS Canvas u Moodle,
muneH3uonHele  mporpammbl - MS  Office, MS  Teams,
antusupyc Dr.Web.

8. METOANYECKHUE YKA3ZAHUSA JJI1 OBYYAIOIIIUXCSA

1a00paTOPHBIX 3aHATHSIX.

B npouecce n3ydyeHuss JUCHUIIINHBI BBIACIIAOT ABAa BUJa CaMOCTOATEIbHOMN pa60THI ayaIuTOpHAas U BHECAyAUTOpHAas. AyI[I/ITOpHaH
CaMOCTOATCIIbHAs pa60Ta 10 JUCHUIIIIMHE BBIITIOJIHACTCA HAa y‘le6HLIX 3aHATHUAX IO PYKOBOACTBOM IIPCTIOAaBaTCIIA. BHeayzmTopHaﬂ

camocToATeNnbHas paboTa - muanupyeMas yueOHast pabota o0yJaronmMes, BEIIOTHsIEMasi BO BHEAyIUTOPHOE BPeMSI 10 3aJaHUIO U
HPH METOANYECKOM PYKOBOJICTBE IPETIO/IaBaTellsi, HO 0e3 ero HermocpeCTBEeHHOro ydacTus. CaMocTosITeNbHas paboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIUIUINHEI, PAaCKPHIBAIOIISH M KOHKPETHU3UPYIOIEH ee coJlepykaHne, OCYIIECTBIIICTCS
00y4JaroIMCsl HHUIUATUBHO, C IENBI0 pealn3aliiy COOCTBEHHBIX YUeOHBIX U HAyIHBIX HHTEpecoB. g 6oee 3¢h(heKTHBHOTO
BBIIOJTHEHUSI CAMOCTOSATENbHON pabOThI MO AUCHUILINHE NIPENoaBaTedb PEKOMEHYeT HCTOUHUKH ATl pabOTHI, XapaKTepU3yeT
HanOoJee paroHaIbHYI0 METOANKY CAMOCTOSTEINEHON pabOoTHI, IEMOHCTPUPYET paHee BEITOJHEHHEIC 00yJaromuMucs paboTsl 1
T.1I. Busis! 3aannii U1 BHEAYJUTOPHOI CAaMOCTOSITENBHOM pabOTHI, HX COJEpKaHNE U XapaKTep MOTYT HMETh BapHaTHBHBIN 1
nuddepeHIMPOBAaHHBIN XapaKTep, yIUTHIBaTh HHAUBHIyalIbHBIE 0COOCHHOCTH o0y4atomierocsi. CaMmocTosiTeNnbHast paboTa MOXKeET

OCYIIECTBIATHCS WHINBHAYATBHO WM IPYIIIAMH CTYACHTOB online ¥ Ha 3aHATHAX B 3aBUCHMOCTH OT 11NN, 00BheMa, KOHKPETHOH
TEMaTHKH CAMOCTOSATEIIBHOM PabOTHI, ypOBHS CI0XKHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSITEIEHOM pabOThI

OCYHICCTBIIACTCA B IIPCALCIaxX BpEMCHHU, OTBCACHHOTO Ha 00s13aTeNbHBIE y‘-le6HBIe 3aHATHA IO JUCHUIIJIMHC HA IPAKTUYCCKUX,




