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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 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.9 |T'mpporazoguHamMuKa

2.1.10 |Mexanuka KHIKOCTH U Ta3a

2.1.11 |HagepraTenbHas TeOMETpHS M HEXKEHEpHAs TpaduKa

2.1.12 |IlpuknagHas MEXaHHUKa

2.1.13 | YueOHas mpakTHKa MO ITOJTyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

2.2 JAucuuninHbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0AUMO KaK
npealecTByIIee:

2.2.1 | ABToMaTu3alus TEIIOBIX 3IEKTPOCTAHIIUN

2.2.2  |HerpamunuoHHbIE U BO30OHOBISIEMbIC HCTOUHUKH SHEPTUH

2.2.3 |IloaroroBka K MpoIEAype 3aIUTHI U 3alHTa BEITYCKHOW KBATH(PHUKAIIMOHHON pabOTHI

2.2.4 | IlpenaumiaomMHast IpaKkTHKa

2.2.5 | TemoBble 3JIEKTPUICCKHAE CTAHIIH

2.2.6 | TexHOMOrHYECKHE SHEPTOHOCUTENHU MPEATNPHUATHIA

2.2.7 | OHeprocoepexeHue B TEMIOIHEPTETUKE U TEIIOTEXHOIOTUI

2.2.8 | OueproaddekTuBHBIE TEINIOTEXHOIOTUU

3. PE3YJIBTATBI OBYYEHUA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHU
KOMIIETEHIIMSIMHA

ITIK-1: CniocodeH NpoeKTHPOBAThL M KOHCTPYMPOBATh KOTe/IbHbIE, IEHTPaJIbHbIE TeIUIOBbIE M MaJIble TeIVIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CeTH U € HCI0JIb30BaHHEeM HU(POBBIX TEXHOJIOIH

3HaTb:

ITK-1-31 TunoBble METOAMKU NPOBEIEHUS PACUETOB U IIPOEKTUPOBAHMSI OCHOBHBIX Y3JIOB U 2JIEMEHTOB KOTEJIBHBIX YCTaHOBOK U
[apOTeHEPATOPOB C UCIOJIB30BaHUEM CTAHAAPTHBIX CPEACTB ABTOMATH3ALUU IPOCKTUPOBAHNUS

ITK-3: CnocodeH 3KCILIyaTHPOBATh 00beKThI IPO(ecCHOHAIBHOI 1esITeJIbHOCTH, B TOM YHCJ/I¢ TeIUIOBbIe KOT/IbI HA
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBE; TPYOONPOBO/bI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHue
TeIUIOBBIX CTAHIMI

3HaTh:

[1K-3-31 ocHOBHBIE TEXHOIOTHYECKHE IPOLIECCH B y3/1aX U 2JIEMEHTaX KOTENbHBIX YCTAHOBOK M AapOreHepaTOPOB, METOMABI UX
OCBOEHHSI, TOBOAKU M O€30MacHOM AKCILTyaTalu

OIIK-3: Cnoco0eH 1eMOHCTPHPOBATH NPHUMeHeHHEe OCHOBHBIX CIIOCO00B M0JIy4eHMs1, IPeo0pa3oBaHusl, TPAHCIIOPTA U
HCMOJIb30BAHNUS TEMJIOTHI B TEMIOTEXHUYECKUX YCTAHOBKAX M CHCTEMAaX, 3HAHHUS YKOHOMHYECKHX, OPTaHU3AIIMOHHBIX H
YIpaBJieHYeCKHX BOMPOCOB, TAKUX KAK: yIpaBJieHHe MPOeKTAMH, PUCKAMH M H3MEHEeHUsIMU

3HaTb:

OIIK-3-31 TexXHOJOTHUYECKHE POLIECCHI TOIYYEHUS S3HEPTOHOCUTENIEH B BUJIE NTapa, Topsiuel BObI

ITK-3: CnocodeH 3KCILIyaTHPOBATh 00beKThI IPO(ecCHOHAIBHOM 1esITeJIbHOCTH, B TOM YHCJ/Ie TeIUIOBbIe KOT/IbI HA
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBE; TPYOONPOBObI U TeIIOBbIE CETH, 4 TAK:Ke TelJIOMeXaHu4Yeckoe 000pyioBaHue
TeIIOBBIX CTAHIMI




YMmerb:

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

OIIK-3: Cnioco0eH 1eMOHCTPHPOBATH MPUMeHEHHe OCHOBHBIX CII0CO00B MOJTydeHHsl, TPeodpPa30BaHUs, TPAHCIIOPTA H
HCMO/Ib30BAHUS TEIIOTHI B TEIUIOTEXHUYECKNX YCTAHOBKAX M CHCTEMAX, 3HAHUS IKOHOMHYECKHX, OPTaHH3AIHOHHBIX 1
yIpaBJIeHYeCKHX BONPOCOB, TAKUX KAK: YIPaBJeHHE MPOEKTAMH, PUCKAMHU H H3MeHEHHSIMH

YMeTh:

OIIK-3-Y1 BbIOMPATh TEXHOJIOTHYECKUE CXEMbI KOTJIOB

ITIK-3: CniocodeH 3KCINIyaTHPOBAThL 00beKThl IPO(ecCHOHAIBHOI 1esiTeJIbHOCTH, B TOM YHCJ/Ie TeIVIOBble KOT/IbI HA
TBEPAOM, :KHKOM M ra3000pa3HoM TOILIMBE; TPYOONPOBO/bI U TeIIOBbIE CETH, 2 TAKIKe TelMJIOMeXaHUYeckoe 000pyAoBaHHe
TeII0BBIX CTAHIHUIA

Baanernb:

[IK-3-B1 oCHOBHBIMU ITOJIOXKEHUSIMHU SKCIITyaTalll KOTEIBHBIX arperaroB, 00eCHeYNBAOIIMY HaAEKHOCTh

OIIK-3: Cnioco0eH 1eMOHCTPHPOBATH MPUMeHEHHe OCHOBHBIX CII0CO00B MOJTydeHM s, IPeodpPa30BaHUs, TPAHCIIOPTA H
HCMO0/Ib30BAHUS TEIIOTHI B TEIUIOTEXHUYECKNX YCTAHOBKAX H CHCTEMAaX, 3HAHUS IKOHOMHYECKHX, OPTaHH3AIHOHHBIX 1
yHpaBJleHYeCKHX BONPOCOB, TAKUX KaK: YIPaBJeHHE MPOEKTAMH, PUCKAMHU H H3MeHEeHHSIMH

Baagers:

OIIK-3-B1 ocHOBaMH IPOEKTHPOBAHUS ¥ KOHCTPYHPOBAHUS MIPOCTEHITNX KOHCTPYKIMI KOTEIBHBIX arperaToB B COOTBETCTBUH C
HOpPMATHBHBIMU TPEOOBaHHAMHU

ITIK-1: CniocodeH NpoeKTHPOBATh M KOHCTPYMPOBATh KOTeJbHbIE, IEHTPaJIbHbIe TeIUIOBbIE M MaJIble TeIVIOLEHTPAJIH, a
TaKiKe TeIJIOBbIE CeTH U € HCI0JIb30BaHHEM HU(POBBIX TEXHOJIOIHI

Baanernb:

IIK-1-B1 HaBbIKaMH, ITO3BOJIAIOIIUMHA ITPUMCHATH 3HAHUA OCHOBHBIX TCXHOJOTUYCCKUX IMPOLECCOB B Y3JIaX U DJICMCHTAX
KOTCJIBHBIX YCTAHOBOK 1 MMAPOTrC€HEPATOPOB

4. CTPYKTYPA U COOEP KAHUE

Kog HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Boinosn
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHI Ui pecypcsl padoTsl

Pazgen 1. O0mue cBeneHus
0 KOTEJbHBIX YCTAHOBKAX

1.1 Knaccugukanus KoTeabHbIX 4 2 OIIK-3-31 JI1.1 KM1,K
YCTaHOBOK 1 OIIK-3-V1 JI1.2J12.1 M2
nmaporeHeparopoB. Obmras OIIK-3-B1 IIK- | JI2.2J12.3
XapaKTepUCTUKA 1-31 IIK-1-B1 J12.4J12.5
COBPEMEHHBIX KOTEIbHBIX [TK-3-31 TIK-3- J2.7
YCTaHOBOK. V1IIK-3-Bl JI2.8J13.2
TexHonoruueckas cxema o1

KOTEJNbHON YCTaHOBKH C
€CTECTBEHHOM LIMPKYIISINEN
U €€ BJIEMEHTHI. DJIEMEHTBI
KOTEJbHBIX
ycTaHOBOK.OCHOBBI TEOPUH
TOpPEHHSI TOIUINBA.
Oco6eHHOCTH TOPEHHS
HaATYpaJIbHBIX TOILIUB: rasa,
YacTULBI YIIIs, Karld
YKHUJIKOTO TOTUIMBA.
TemmepaTypa ra3000pa3HbIX
MPOAYKTOB cropanus. /JIex/

1.2 Pacuer Teopernueckoro 4 4 OIIK-3-31 J.1 KM1,K P1
oObema Bo3myxa. Pacuer OIIK-3-V1 JI1.2J12.1 M2
TEOPETHYECKOTO 00BbeMa OIIK-3-B1 IIK- | JI2.2 JI2.3
MPOAYKTOB cropanus. Pacuer 1-31 IIK-1-B1 J12.4 J12.5
SHTAJIBIINN BO3yXa U [TK-3-31 TIK-3- J12.7
IIPOAYKTOB cropanus.Pacuer V1IIK-3-Bl JI2.8J13.2
TEIUIOBOTO OanaHca 21

KoTenbHOro arperata /Ip/




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/
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yrunmmzaropa /Ip/ TK-3-31 TIK-3- J2.7
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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
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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?




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 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.

OO6pa3elr P5K3aMEHAIMOHHOTO OuieTa:




MHUHHCTEPCTBO HAayKH U BbIciIero oopaszosanus Poccuiickoit denepannu
HoBoTpowunkuii ¢pumuan

®denepanbHOTO rOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YIPEKICHUS
Beicmrero obpazoBanHust

HannonanbHbIi HecaenoBaTeNbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
«MHUCHUC»

Kacenpa amexkTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 1

JucrmmmHa: «KoTenbHble yCTaHOBKU M TTAPOTEHEPATOPED»

Hanpasnenue: 13.03.01

®opma 00ydeHus: 3a04Has

®dopma npoBeieHUs SK3aMEHa: MUCEMEHHAsT

1. Kitaccnguxarys KOTeIbHBIX YCTAaHOBOK M ITaporeHepaTopoB. O0mas XapaKTepucTHKa COBPEMEHHBIX
KOTEJIbHBIX YCTaHOBOK

2. VIcTOYHMKH TEIUIOTHI IPOMBIIUICHHBIX KOTEJIBHBIX YCTaHOBOK.

IIpumMepsl 3a1a4 U 3a1aHUN HAa DK3aMEH:

1) Kakoit 06vem CO2 (npu miotHoctu 1,977 kxr/mM3) oOpasyercsi B pe3ynbTaTe MOJHOTO Ckuranus 1 xr yriepona?

2) Kakoit 00beM Bo3ayxa moTpedyercs sl MOJHOTO CKUranus 1 kr yrieponaa?

3) OmnpenenuTs MIOTHOCTE M YAENBbHBIN 00beM MeTaHa IPH HOPMAJBHBIX YCIOBHAX, €CIH KWJIOMOJBHBIH 00BEM COCTaBISET
22,4 M3

4) Omnpenenuts Maccy mporaHa B eMKOCTH 00bemMoM 20 M3, eciu 1O MOKa3aHUsIM MaHOMETpa JaBJICHUE B HEil cOCTaBIseT

0,5 kr/cm2 u Temmeparypa 27 [1C, a atMocgepHoe aaBienue 760 mm pt. ct. KuimomoibHast razoBast moctostHHas R = 8314 JTx/
(xmomp*rpan).

5) Onpenenuts, HACKOJIBKO M3MEHHUTCS pacrojaraeMasi TeIuioTa Ma3yTa MpH UCMOJIb30BaHUM AJIS paclbliia 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 ToruBa B K0Tiie BK3-210-140®XKII 3a cyer BIMOIHEHUS Ta30IIOTHOTO CTAJIBHOTO KOXKYyXa

CHapyXH 0OMypPOBKH KOTJIAa U ra30xo0ja. TommuBo-npupoaHslii ra3 OpeHOyprcKoro MEeCTOPOXKACHUS.
ITpumeps! BOTIPOCOB M 33/IaHHi KOMITBIOTEPHOTO TECTHPOBAHHUS

ITapoBoii koTen — 3T0:

YCTPOWCTBO I IPOU3BOJCTBA Mapa

YCTPOMCTBO IS IPOU3BOACTBA IPOJYKTOB CTOPaHUS
YCTPOMCTBO A1l TIOATOTOBKH TOILIMBA

YCTPOUCTBO U1l TPOU3BOJCTBA FOPAYETO AYThs

K TommBHEIM KOTJIaM OTHOCSITCS:

KOTJIbI HA OTXOAAIMX TEXHOJOTMYCCKUX rasax

KOTIJIBI, pa6OTa}OH.lI/I€ 3a CUCT TCIUIOTHI pa3IMYHbIX TOILUINB
KOTJIBI, UCTIOJB3YIOIHUE TEIUIOTY TEXHOJIOTUYCCKOTO IMTPOAYKTa
DJIEKTPOKOTJIbL

Kaxast 3 npecTaBIeHHbIX KOMIIOHOBOK KOTJIOB CYII[ECTBYET:
O-o06pa3znas
X-o0pa3Has
IT-o6pa3nas
W-o6paznas

Kakue ycTpoiicTBa B KOTJIaX IPUMCHSIOTCS IUIsl CKUTaHUs TBEPIOro TOILIHBA?
TOPEJIKH

(opcyHKH

TOTKH

HHXEKTOPBI

IIponyBxka koTia - 3T0:

yIaneHue TOITHBA U3 TOTIKU

YAaJICHHUE BOAbL Bar”pHSHeHHOﬁ IpUMECsAIMHU
yIaJleHHE 30JIbl C IOBEPXHOCTEN HarpeBa
yIaleHue NPOayKTOB CrOpaHus U3 KOTia

KIIJ xoTyia mo o6paTHOMY OaiaHCy, MOKHO OTIPEICIIUTh Yepes:
OTHOILIEHHE II0JIE3HO 3aTPAau€HHOM TEIUIOTHI K PacIonaraeéMou
TEIUIOBBIE TOTEPH

AKCEPreTUYECKUIKII

OTHOILIEHHE pacIojaracMoi TEIIOTHI K MOJIE3HO 3aTpauyeHHON




KII xotia 6pyTTO Ha3HIBAIOT:

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

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

200-800°C

800-1000°C

1000-1500°C

[Tuponus — 3T0: TEPMUYECKOE PA3TI0KEHHUE OPIraHWYECKUX IIPUPOJHBIX COSIUHEHHUH

IPH HETOCTaTKe KUCIOPO/ia TEPMUIECKHIE PA3I0KeHNE HEOPTaHMYECKUX BEIIECTB

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

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

5M

8 M

10 m

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

B IIOMEILEHHSX MOABaja

B KOPHIOpPaxX ¥ Ha OaJKOHE

BO BCEX BBIIIETIEPEUHCICHHBIX

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

IUIONIAb 5 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 3 M

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

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

Urto Takoe MOAYIISILIKS Ta30BOTO KOTa?

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

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

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

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

KOHACHCAIIMOHHBIC

TBECPAOTOIUIMBHBIC

TMMUPOJIN3HBIC

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

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

ra3oBble

JJIEKTPOJHBIE

TBEpAOTOILTHBHBIE

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

BBIIIE TOMOYHON KaMephbl

cOOKy Ha KopITyce

B BEpXHEH 4acTH KOTIIa

6iKe K IBIMOXOY

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




0,98
1,08
1,57

Uro u3 ceds mpeAcTaBiIsieT KOaKCHaIbHBIN 1bIMOX0A?

JIBE CBapEHHBIE TPYObl pa3HOTO JHaMEeTpa C MePeX0J0M HOCEPEIHE KOHCTPYKIIHS

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

I'-o0pa3Has TpyOa B TEIIOM30JISIIMK U3 HETOPIOUMX MaTepHaJIOB

Jlnist gero ycTaHaBIMBAETCS IPUEMHBIH KOJLIEKTOP?

JUIS IpHeMa TETUIOHOCUTENSI U3 UCTOYHUKA BOJIOCHA0KEHUS
JUISL CIIMBA TEINIOHOCUTENS

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

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

HE pexe OJHOTO pasa B roj

HE peXKe OJHOTO Pa3a B IIATh JIET

He peke OJHOTO pa3a B TPH rojia

HE pexe OIHOTO pa3a B CeMb JIET

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

He Hmke 10 °c u He BoIme 40 °c

He Hke 5 °c u He BoIlIE 40 °c

e mmke 0 °c u He BeImIe 20 °c

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

HeE pexke OIHOTO pa3a B 6 MecsLeB

1 pazBTOZ

HE peKe OJHOTO pasa B 4 Mecsa

HE peKe OJHOTO pasza B 3 Mecsiia

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

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

THIOCJIE CHYDKCHHMS JIaBJICHUS B HEM 10 aTMOC(EPHOTo

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

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

BCE CHCTEMBI OTOIIICHHS TOJKHBI OBITH 000PYIOBAHBI TAKUMH IIPHOOPaMHU

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

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

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

ropsiueil BOpOHKOH

SKOHOMaii3epoM

XO0JIOZAHOI BOPOHKOM

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

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

HET BEPHOTO OTBETA

JBIKEHUE BOJBI U TAPOBOJSIHOM CMECH ABMXKYTCSI IIUKIMYHO U TI03BOJISIOT TOJIHEE

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

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




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

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

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

BO BCEX KOTEJIBHBIX

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

HE peXke 0JHOTO pas3a B MOJrona

OJIVH pa3 B TOJI BECHOM

HE peXe 0JIHOTO pa3a B TpH roja

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

HE pe’kKe OJHOIO pas3a B AECATH JIET

HE PEeKe OJHOTO pa3a B MATh JIET

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

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

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

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

B COOTBETCTBHH ¢ [IpaBHiaMu TeXHHIECKOH SKCINTyaTalluy TEIIOBBIX SHEPTOYCTAHOBOK

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

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

PYKOBOAMTENb OpraHU3aluu

TJIaBHBII MEXaHUK OpraHU3aLuu

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

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

HE peXe OJTHOTO pa3a B TP JHS

HE pexKe OJHOTO pa3a B ABa JHA

HE peXke OJHOTO pa3a B HEJEIIO

HE PeXKe OJTHOTO pa3a B MECSIT

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

9KCILIYaTalliOHHBIM IIEPCOHAIOM

crenHaabHO Ha3HaYaeMoOl KOMHUCCHER

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

B OTJEJIE [NIABHOI'O 3HEPreTUKa

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

B IIPOM3BOJCTBEHHO-TEXHUUECKOM OTAEIE

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

HEC YaIe oJHOro pa3a B BOCEMb JIET

HE PEKE OAHOI'0 pasa B IATH JICT

HE pEXKE OAHOIO pa3a B ACCATH JICT

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

HC pEXKEC OAHOI'O pa3a B TpU roaa

HE PEXKE OAHOTO pasa B IATH JICT

HE PEKE OAHOI'0 pasa B ACCATH JICT




Kakoii ypoBeHb BOJIBI IOJKEH MOACPKUBATHCS B KOTIIE?

YCTaHOBJICHHBIN pacnopsiKeHHEM PYKOBOIHUTENSI OpraHU3aluu

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

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

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

TIOCJIe CHIDKEHUS JaBJICHHS B HEM JI0 aTMOC(HEPHOTO

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

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

©KEKBAPTAIBHO

€KEro/THO

o Mepe HeoOXOAUMOCTH

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

HE peXXe OJIHOTO pa3a B TPH roja

He peXe OJHOTO pa3a B MATh JIEeT

HE pPeKe OJHOrO pas3a B CEMb JIET

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

He Hmke 5°Cu ue Boime 30 °C

He Hmwke 10°Cu e Boimie 40 °C

e Hmke 5°Cu ue Boire 40 °C

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

10 munyT

8 MUHYT

3 MUHYTBI

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

IIPOU30LIIIO CHUYKEHUE YPOBHS BOJbI HUXKE JOIYCTUMOTO YPOBHS

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

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

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

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

Ha 10 % BbllIE pa3pelICHHOTO

Ha 15 % BbIIIE pa3penIeHHOTO

Ha 25% BBIIlIE pa3peIIEeHHOTO

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

MaponpOU3BOAUTENBHOCTRIO 0,5 T/9ac

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

MapONPOU3BOAUTENBHOCTHIO 1 T/9ac.

ITocTropoHHHME JIUIa B KOTEIBHYIO MOTYT JOITYCKaThCS:

TOJIBKO C Pa3pelIeHNs BIaeNbIa U 6e3 ero CONPOBOXKICHHS

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

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

He pexe 1 paza B 12 mecsies

He pexe 1 paza B 3 mecsa

He pexe 1 pasa B Mecsll

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




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

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

OreHKa KypCcOBOTO IIPOEKTA SABISIETCSA KOMIUIEKCHOH. IIpH 3TOM yunTHIBaroTCS ciemyromue GakToOphl: aKTyalbHOCTh BEIOpaHHON
TEMBI; TJOTHYHOCTh METOJIUKH pacueTa; cB000HOE BIafieHIe METOIUKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIBHOM 3aIHCKY;
CaMOCTOSITENILHOCTb BBIBOIOB. Bee 3T0 CyMMUpYeTCst B UTOTOBYIO OLICHKY.

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

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

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

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

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

Kputepuu ouneHuBanus 0TBETa Ha dK3aMEHE

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

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

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

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

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

Kputepun onenuBanus ciaun sk3ameHa B opMe KOMIBIOTEPHOTO TECTUPOBAHUS:

OrieHka "OTIMYHO" BBICTABIIACTCS, KOT/Ia 00yJarOIIMiAcs Habpa 3a TecT 0autoB He MeHee 90% OT MakCHMAaJIbHO BO3MOYKHOTO
KOJINIECTBA.

Ornenka "xopomro" BEICTaBIIsIeTCs, KOTAa oOyJaromuiics Habpan 3a Tect 6amuioB He MeHee 70% OT MakCHMaJIbHO BO3MOYKHOTO
KOJIMYECTBA.

OreHka "yI0BIETBOPUTEIBHO" BEICTABISICTCS, KOTIa 00yJaIOIIUiics Habpai 3a TecT 0aJuIoB He MeHee 55% OT MaKCHMalIbHO
BO3MOJKHOTO KOJTMIECTBA.

OrmeHka "yI0BIETBOPUTEIHHO" BBICTABIISETCS, KOTIa 00yJaromuiics Habpan 3a TecT 6a/uioB MeHee 55% OT MaKCHMaJIbHO
BO3MOKHOTO KOJIMYECTBA.

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IuTEpaTYpa

ABTOPBI, COCTaBUTENH 3arnaBsue bubnuorexa WznarenscTBO, TOA, 311. azipec

JI1.1 | FO.M. Jlumos, }FO.M. KorenbHble ycTaHOBKU U M.: Anesirc, 2016,
TpeTbsikos MapOreHepaTopsl




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.2 | Emucrparos C.JL. Korenbuble ycTaHOBKY U Hosocubupck : HoBocubupcxuit
MaporeHepaTopsl : yaeOHoe TOCYIapCTBEHHBIA TEXHUYCCKUI
rnocodue yausepcurer, 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. MapsxuHa, P. Tennorenepupyroluiye Openbypr : OI'Y, 2014,
Mancypos YCTaHOBKH : yueOHOe ocoOue 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,
y4eOHOE TIocoOme 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?
TEeIJIOIHEPTeTHIECKIX 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
6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
OnekrpoHHas obpazoparensHas cpena (0C) LMS https://Ims.misis.ru/
21 (Learning Management System) CANVAS
6.3 IlepeyeHb MpPOrpaMMHOro odecnev4eHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 | AnruBupyc Kaspersky Endpoint Security st 6u3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
113 Kowmmac 3D V21-22
I1.4 | Solidworks Education Edition
I1.5 |Mathcad 14.0 University Classroom Perpetual




I1.6 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.7 | Bbpaysep Google Chrome
1.8 Microsoft Teams
1.9 |Zoom
I1.10 |MATLAB & Simulink
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(JecCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JJOCTyNa K 00pa30BaTeNbHBIM pecypcam
N.2 |https://energybase.ru - KaTaior 3MeKTPOCTAHIINN (ATOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U JP.) U TOACTAHIINA MUpa
N.3 | http://matlab.exponenta.ru/ - mopoOHbIC aBTOPCKHE PyKOBOJCTBA MO MpoaykramM MathWorks;
n.4 |http://window.edu.ru/ - emuHOE OKHO JOCTyIa K 00pa30BaTELHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onpiIast TeXHUUECKast OMOIMOTEKA MO TEIIIOTEXHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TemnosHepreTukay;
N.7 |http://www.rosteplo.ru/ - nHGOpPMaIIMOHHAS CHCTEMA I10 TEIIOCHAOKEHUIO.
n.8
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenue OcuHarenne
234 VYuebnass  ayauropust gy 3aHsATHiE | KommuekT yaueOHOW MeOenn Ha 44 MecT Uit 00yJaromuxcs,
JICKIIHOHHOTO THUIIA, OpaKTHYEeCKUX | |  cTanMOHApHBI KOMIBIOTEp MJISI  IPEMoaaBaTeNsl C
3aHATUH BBIXOJJOM B HMHTEpPHET, NPOEKTOp, OJKpaH HACTEHHBIH,
KOJIOHKH, JOCKa ayguTopHas MeioBas, BeO Kamepa,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusBupyc Dr.Web.
224 Vuebnas mabopatopus (xommbloTepHBIH | KoMiuiekt yueOHoN Mebenmn Ha 12 mecT s obydarommxcs,

KJI1acc)

12 cranmMoHapHBIX KOMIIBIOTEPOB I CTYJAEHTOB, 1
CTallMOHApHBI KOMIIBIOTEp JUIsi IperojasaTens (Bce c
BBIXOJIOM B HHTEPHET), MPOEKTOp, OKpaH HACTEHHBIH,
KOMMYTaTop, JOCKa aylIuTOpHas MenoBas, Bed Kamepa,
noctyn k OUOC VYuusepcutera MUCHUC uepe3 nuuHBIN
kabuner Ha miatrpopme LMS Canvas wu  Moodle,
nuneH3noHHsle  mporpamMmel - MS  Office, MS  Teams,
arTusBupyc Dr.Web.

8. METOAUMYECKHUE YKA3AHUSA JJI5 OBYYAIOIIINXCA

B mpouecce n3yueHns AMCUUILTUHEI BRIACISAIOT IBa BUAA CAMOCTOSATENLHONW PadOThL: ayAUTOpHAS U BHEAYAUTOPHAs. AyIUTOpHAs
CaMOCTOSATENbHAsA paboTa Mo JUCHUIUIMHE BHIMOHACTCS Ha YU4EOHBIX 3aHATHUIX 0] PYKOBOACTBOM IpernoaaBareis. BHeaymuTopHas

caMocTosTeNbHas paboTa - IIaHupyeMas yaeOHast pabota 0O0yJaromuMcs, BBIOTHsIeMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO0 U
HPH METOANYECKOM PYKOBOJICTBE IPETO/IaBaTelisi, HO 0e3 ero HermocpeaCcTBEHHOro yyacTusi. CaMocTosiTeNnbHas padboTa, He
HpeIyCMOTPEHHAs IPOrPaMMON y4eOHON UCIMILTMHBI, PACKPHIBAIONIEH N KOHKPETU3UPYIOLIEH ee cofiepxKaHue, OCYIIECTBIAETCS
00yJarommMcs HTHAIMATHBHO, C TEThI0 peaTi3aiui COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 HEeKTHBHOTO
BBIIOJTHEHUSI CAMOCTOATEIBHON pabOThI O AUCIUILIHHE NIPENoaBaTedb PEKOMEHYEeT UCTOUHUKH AT paOOTHI, XapaKTepU3yeT
Han0oJiee palMoHaIbHYI0 METOANKY CAMOCTOSTEILHON PaboThl, IEMOHCTPUPYET paHee BEIOIHEHHbIE 00yJarouMHucs paboThl 1
T.1I. Bus!l 3aannii U1 BHEAYJUTOPHOI CaMOCTOSTENBEHOH paboTHI, HX COIEpKaHNe U XapaKTep MOTYT HMETh BapHaTHBHBIN 1
nuddepeHIIpoBaHHEIA XapaKTep, YIUTHIBaTh HHIUBHIYAIbHBIE 0COOEHHOCTH 0Oydatomerocss. CaMoCTOSTENbHAs padoTa MOXKET

OCYIIECTBIATHCS MHANBUAYaIbHO MIIM 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 3aHSITHSI 110 JUCIUILIMHE Ha TPAKTHYECKHUX,
N1a00paTOPHBIX 3aHATHSIX.




