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Pabouas nmporpamma oo0peHa Ha 3aceJaHun

Kadenpa siiekTpodnepreruxu u 3aekrporexuuku (Hosorpounkuii puinnai)

ITpotoxon ot 06.03.2024 1., Ne3

PykoBoguTens nonpasneneHus K.I.H., foueHT Maxupuna P.E.



1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

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

2.1.1 | ABromaTH3amus TErIoBbIX MPOIECCOB

2.1.2 | Bo3zayxomoaroroBka

2.1.3 | Merpouorus, cepTH(GUKAIMS 1 TEXHIIECCKHE H3MEPCHUS

2.1.4 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.5 | OcHOBBI TpaHC(HOPMALIUN TETIOTHI

2.1.6  |IIpupomgooxpaHHbIE TEXHOJIOTUH HA 00BEKTaX TETJI0IHEPTETUKU

2.1.7  |IIpoeKTHBI MOIX0A B TEXHHUKE

2.1.8 | TexHoiOrUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.9 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.10 |T'mpporazonuHamuka

2.1.11 |Mexanuka JXKHIKOCTH U Ta3a

2.1.12 | HauepTrarenbHasi TeOMETpUS U HH>KEHEpHAs Tpaduka

2.1.13 |IlpuknagHas MexaHHUKa

2.1.14 | YueOHas mpakTHKa MO ITOJyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

2.2 JAucuunianubl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is1) HEOOX0AUMO KaK
NnpealecTByIee:

2.2.1 | ABromaTu3anusi TEIIOBBIX AIEKTPOCTAHLINN

2.2.2 | HayuHo-uccnenoBarenbckas pabora

2.2.3 |IloaroroBka K MpoIEaype 3aIUThI U 3alHTa BEITYCKHOW KBATH(HUKAIIMOHHON pabOTHI

2.2.4 | IIpenaumiaomMHas paKTHKa

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENHU NPEATNPUATHIA

2.2.6 | Dnexrpuueckas 4acTh TEIUIOBBIX IEKTPOCTaHLUI

2.2.7 | OnexkrpocHabxeHue u 000pPyAOBaHNE MPOMBIIUICHHBIX TPEAIPUATHI

2.2.8 | OHeproayauT Ha MPOMBIIUICHHBIX IPEIIPUITUIX

2.2.9 | OueprocoepexeHue B TEMIIOIHEPTETUKE U TEIIOTEXHOIOTUHI

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

IIK-1: Cnioco0eH NpoeKTUPOBATH U KOHCTPYHPOBATh KOTeIbHbIE, IEHTPAJIbHbIE TENJIOBbIE U MaJIble TeIIONEHTPAJIH, a
TaKXKe TCIJIOBbIC CETH C HCITI0JIb30BaHUEM Ill/l(l)pOBbIX TEXHOJIOTH I

3HaTb:

[1K-1-31 Tunoskle MCTOAWKHU MMTPOBCACHUS paC‘IéTOB 1 IMMPOCKTUPOBAHNA OCHOBHBIX Y3JIOB U 3JICMCHTOB KOTCJIBHBIX YCTAHOBOK U
IMaporcHEPaToOpoOB C UCIIOJIB30BAHUCM CTAHAAPTHBIX CPEACTB ABTOMATU3AIUN TPOCKTUPOBAHUA

ITK-3: CnocodeH 3KCINIyaTHPOBAThL 00beKThl IPO(ecCHOHAIBHOI 1esITeJIbHOCTH, B TOM YHCJ/Ie TeIUIOBbIe KOT/IbI HA
TBEPAOM, :KHKOM H ra3000pa3HOM TOILIHBE; TPYOONPOBO/bI U TEIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHuYecKkoe 000pyioBaHHe
TeII0BBIX CTAHIHUI

3HaTh:

[1K-3-31 ocHOBHBIE TEXHOIOTHYIECKHE IIPOIIECCH B y3/1aX U AJIEMEHTaX KOTENbHBIX YCTAHOBOK M APOr€HEePaTOPOB, METOABI UX
OCBOEHHSI, TOBOAKU U 6€30MacHOM IKCILTyaTaluu

OIIK-3: Cnocoben OCYIIECTBJIATH MOACJIUPOBAHUE, AHAJN3 U IKCIICPUMEHTHI B LIEJIAX NIPOBEACHUA A€TAJTBHOIO
HCCJICA0OBAHNA VI PCIICHUA 3a1a4 B IIpO(beCCI/lOHaJIbHOﬁ OﬁﬂaCTl/l, HCIO0Jb30BATH METO/AbI AHAJIU3Aa U MOACTHPOBAHUA
IEKTPHICCKHUX nenei u AICKTPUYECKUX MAIINH

3HaTb:

OIIK-3-31 TexHOJ0TrHYeCcKre MPOIECCHI MOTYIEeHUSI JHEPTOHOCUTENEH B BUE Napa, TOpsiueit BOIbI




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

YMmerb:

TIK-3-VY1 onpenensiTh 1 KOHTPOIUPOBATH BOJHBIN PEKUM KOTEIBHOTO arperara, ycioBus paboThl MOBEPXHOCTEN HAarpeBa;
BBINOJIHATH TEMJIOBOH, a9pOJMHAMUYECKUN, TMPABIMYECKUI U TPOUHOCTHBIE PACUETHI KOTIOB

OIIK-3: Cnocoben OCYIIECTBJIATD MOACIMPOBAHUE, aHAJTU3 U IKCICPUMEHTBI B LHEJAAX NTPOBCACHUA A€TAJIBHOI0
HCCJICA0BAHNA VISl PEIICHUA 3a1a4 B npod)eccuona.m.ﬂoﬁ OﬁﬂaCTl/l, HCIO0Jb30BATH METO/AbI AaHAJINU3Aa U MOACTUPOBAHUA
IEKTPUHICCKHUX neneii u AICKTPUIECKUX MAIINH

Ymern:

OIIK-3-Y1 BeIOMpATh TEXHOJIOTHIECKUE CXEMBI KOTIIOB

ITK-3: CnocodeH 3KCILIyaTHPOBATh 00beKThI IPO(ecCHOHAIBHOI 1esITeJIbHOCTH, B TOM YHCJ/Ie TeIUVIOBbIe KOT/IbI HA
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBe; TPYOONPOBObI U TeIIOBbIE CETH, 4 TAKIKe TeNJIOMeXaHu4Yeckoe 000pyioBaHHe
TeIIOBBIX CTAHIMI

Baangern:

IIK-3-B1 0CHOBHBIMH MOJNOKEHUSIMH IKCILTyaTallll KOTEJIBHBIX arperaTton, 00ecnednBalouIMMy HaIe)KHOCTh

OIIK-3: Cnocoben OCYIIECTBJIATDH MOACIMPOBAHUE, aHAJTU3 U IKCICPUMEHTBI B LHEJIAX NTPOBCACHUA A€TAJIBHOI0
HCCJICA0BAHNA VISl PEIICHUA 3a1a4 B npod)eccuona.m.ﬂoﬁ OﬁﬂaCTl/l, HUCIO0Jb30BATH METO/AbI AaHAJIU3Aa U MOACTUPOBAHUA
IEKTPUHICCKHUX ueneii u AICKTPUIECKUX MAIINH

Baanernb:

OIIK-3-B1 ocHOBaMH IPOEKTUPOBAHUSI X KOHCTPYHPOBAHUSI IPOCTEHIINX KOHCTPYKIMH KOTEIbHBIX arperaToB B COOTBETCTBUU C
HOPMAaTHBHBIMH TPEeOOBAHUSAMU

ITIK-1: CniocodeH NpoeKTHPOBATH M KOHCTPYHPOBATh KOTe/IbHbIE, ICHTPAJIbHbIEC TEILUIOBbIC U MaJIble TEIUVIOLEHTPAJIH, a
TaKiKe TeIlJIOBbIE CEeTH ¢ UCNO0/Ib30BAHHEM HU(POBBIX TEXHOJIOTHH

Baanernb:

TIK-1-B1 HaBbIKaMu, MO3BOJISIOUIMME IPUMEHSTH 3HAHUSI OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB B Y3J1aX U 3JI€MEHTaX
KOTEJIbHBIX YCTAHOBOK U MTaPOT€HEPATOPOB

4. CTPYKTYPA U COOEP KAHUE

Kog HanmenoBanue pasnesioB u | Cemectp | Yacos | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinosn
3aHATHA TeM /BUJ 3aHATUSA/ / Kypc HHIUKATOPBI H JJL sieMble
KOMIIeTeHIU i pecypcsl padoTsl

Pazgen 1. O0umue cBeneHus
0 KOTEJIbHBIX YCTAHOBKAX

1.1 Knaccudukaius KoTeapHbIX 4 2 OIIK-3-31 JI1.1 KM1,K
YCTaHOBOK U OIIK-3-V1 JI1.2J12.1 M2
naporeHeparopoB. Obmas OIIK-3-B1 IIK- | JI2.2JI2.3
XapaKTepHCTUKA 1-31 IIK-1-B1 J12.4 J12.5
COBPEMEHHBIX KOTEJIbHBIX [TK-3-31 ITIK-3- J2.7
YCTaHOBOK. V1IIK-3-Bl JI2.8J13.2
TexHonoruueckas cxema 212233524

KOTEJIbHOM YCTaHOBKHU C
€CTECTBEHHOM LUPKyIsLHEH
U €€ 3JIEMEHTHI. DJIEMEHThI
KOTEJbHBIX
ycTaHOBOK.OCHOBBI TEOPUH
TOPEHMS TOTLIHBA.
Oco6eHHOCTH TOpeHHs
HaTYpaJIbHBIX TOIUIUB: rasa,
YaCTHIBI YIS, KaluTl
JKHJIKOTO TOTIIIMBA.
TemmepaTypa ra3000pa3HbIX
MPOAYKTOB cropanus. /JIex/

1.2 Pacuer Teopernueckoro 4 4 OIIK-3-31 J.1 KM1,K P1
oOpema Bo3myxa. Pacuer OIIK-3-Y1 JI1.2J12.1 M2
TEOPETHYECKOro 0ObeMa OIIK-3-B1 TIK- | JI2.2J12.3
MPOJIyKTOB cropanus. Pacyer 1-31 [IK-1-B1 J12.4 J12.5
SHTAJIBINHN BO3yXa U IK-3-31 IIK-3- J2.7
IPOAYKTOB cropanus.Pacuer V1IIK-3-Bl JI2.8J13.2
TEIUI0BOro Oananca 212233324

KoTenmpHOTOo 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 TOILIUBO. Pacdersl 01323334
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 OTXOJIOB. 215253 D54
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
212202354
2.3 UccnenoBanne paboTs 4 OIIK-3-31 JI1.1 KMI1,K
napoBoro kotia /J1a6/ 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

3105203354




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 U KOHCTPYKLUH BOASHBIX 012233 54
9KOHOMAaN3€pOB, CXEMBI UX
BKJIFOUEHHSI B TUTATEIbHBIN
TPaKT KoTiIa. CXeMBbl
MUTATETBHBIX
Maructpaneil. Haznauenue u
KJIaccupUKaIus
BO3/yXOIIO0T pEBATENEH.

PexynepaTtuBHble U
pereHepaTuBHbIE
BO3{yXOIIOIOTPEBATEITH.
KoHCTpyKTHBHBIE CXEMBI
BO3IYIIHBIX
nonporpesareneii.  /Cp/
Pa3gen 3. Hape:xkHocTh
KOTeJILHBIX 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. CenapalioHHbIE 010202354

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
MIPUMEHEHUS, 0COOCHHOCTH OIIK-3-V1 JI1.2J12.1
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 012233 54
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
313233 54

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
KOTEJbHBIX cTajiell. OCHOBBI 215233 54
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
ycraHoBOK. O6mue OIIK-3-Y1 JI1.2J12.1
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 VIINK-3-Bl | 212233 324
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

3105203354
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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

01023354

54

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
01023354
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S. ®OHJI ONEHOYHBIX MATEPHUAJIOB

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

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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KypcoBoii mpoekt

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

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?

P2

JlabopaTopHas
pabota
"UccnenoBanue
paboTHI TAPOBOTO
KoTia"

OIIK-3-31;0I1K-3-
V1;0IIK-3-B1;IIK-1
-3L;IIK-1-B1;IIK-3-
31;IIK-3-Y I;IIK-3-
B1

B pabote ocymiecTBisieTcst MOEIMPOBAHUE PAOOTHI IIAPOBOTO KOTIA B
IporpamMMe 1 u3ydaeTcs MeTouka pacdera B Microsoft Excel




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl JK3aMEHa (onncalme 6I/IJ'IBTOB, TECTOB U T.l'l.)

DK3aMeHAIMOHHBIN OMJIET MO JUCHUIUINHE BKIIIOUAET B ce0sl 1Ba TEOPETUUECKHUX BOMPOCHI M 33[auy 110 TeMaM, U3JI0KEHHBIM B 4
paznene nanHoit PITJ]. Busersl xpaHsTcs Ha kadenpe v YTBEPKICHBI €€ 3aBEAYIOLIHM.

O06pa3zerr sK3aMEeHAIIIOHHOTO OnieTa:

MuHHCTEpCTBO HAYKH U BBICIIEro oopa3oBanus Poccuiickoii denepanuu
HoBoTpowunkwuii ¢pumman

®denepalbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEKICHHS
Beicmero obpazoBanust

HannonanbHbli HecnenoBaTeNbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET
«MHUCHUC»

Kadenpa 311eKTpOIHEPreTHKA U SIEKTPOTEXHUKU

BUJIET Ne 1

Jucunmimna: «KoTenbHbIe YCTAHOBKH M HAPOTEHEPATOPhD)

Hamnpasnenue: 13.03.01

Dopma 00yueHHs: 3a09HASL

dopma MpoBeIeHHUS IK3aMEHa: THChMEHHAsI

1. Knaccugukauust KOTENbHBIX YCTAHOBOK M IaporeHepaTopoB. O01as XxapaKTepiucTHKa COBPEMEHHBIX
KOTENBHBIX YCTAaHOBOK

2. VICTOYHHKH TEIUIOTHI IPOMBIIIICHHBIX KOTEIbHBIX YCTAaHOBOK.

IIpumMepsl 3a1a4 U 3a1aHUH HA DK3aMEH:

1) Kaxkoit 06vem CO2 (npu mmotHocTH 1,977 kr/mM3) 00pasyeTcs B pe3yabTaTe MOJIHOTO CKHraHus 1 Kr yriepona?

2) Kaxkoit 00beM Bo3ayxa moTpedyeTcs IS MOJTHOTO CKUraHus 1 kr yriepona?

3) OnpenenuTts TIOTHOCTD U YAETbHBIH 00beM METaHa MPU HOPMAIBHBIX YCIOBHUSX, €CIIH KHJIOMOJBHBIH 00BEM COCTABIISET
22,4 m3

4) Omnpenenuts Maccy mporaHa B eMKOCTH 00beMoM 20 M3, ecy 1O IMOKa3aHMsIM MaHOMETpa JaBJICHHE B HE COCTaBIseT
0,5 kr/cm2 u Temmeparypa 27 [1C, a atMocdepHoe naBienue 760 mm pt. ct. KuimomosbHast razoBast moctostHHas R = 8314 JTx/
(xmomb*rpan).

5) OnpenenuTts, HACKOJIBKO M3MEHHUTCS pacrojaraeMasi TeIuioTa Ma3yTa MpH UCIOJIb30BaHUM AJIS paclbliia MazyTa mapa B
konmuectse 0,15 xr mapa Ha 1 kr mazyra. [IpunsaTs nasnenne napa 1,6 MIla, temneparypy napa 300 °C.

6) Ormpenenuts 3k0HOMHUIO ToruBa B KoTiie BK3-210-140®XKII 3a cuer BBIMOIHEHUS Ta30IJIOTHOTO CTAJIBHOTO KOXKYyXa

CHapy>X{ 0OMYpOBKH KOTJIa M Ta30X0/a. TOIIMBO-IPUPOAHBIH ra3 OpeHOYprcKoro MecTOpOKICHHMSI.
ITpumeps! BOTIPOCOB M 33IaHHi KOMITBIOTEPHOTO TECTHPOBAHUS

ITapoBoii koTen — 3T0:

YCTPOMCTBO 715l IPOU3BOJCTBA Mapa

YCTPOMCTBO U1 TPOU3BO/ICTBA MPOAYKTOB CrOpaHUs
YCTPONCTBO AJIsl MOATOTOBKH TOTLIIBA

YCTPOMNCTBO ISl TPOU3BOACTBA FOPSIUETo TyThs

K TommmBHEIM KOTJIaM OTHOCSITCS:

KOTJIBI HA OTXOAAIIUX TEXHOJOI'MYCCKUX ra3ax

KOTIJIBI, pa60Ta}0ume 3a CUCT TCIUIOTHI pa3IMYHbIX TOIUINB
KOTJIBI, UCTIOJIB3YIOMUE TEIUIOTY TEXHOJIOTUICCKOTO IMTPOAYKTA
DJIEKTPOKOTJIbL

Kaxkast n3 mpe/icTaBIeHHBIX KOMIIOHOBOK KOTJIOB CYIIIECTBYET:
O-o06pa3zHas
X-00pazHas
IT-o6pa3nas
W-o6paznas

Kakue ycTpoiicTBa B KOTJIaX IPUMCHSIOTCS IUIsl CKUTaHUs TBEPIOro TOILIHBA?
TOPEJIKH

(opcyHku

TONKH

HHXEKTOPBI

IIponyBka KoTia - 3T0:

yAaneHue TOITNBA U3 TOTIKU

yJaJleHHEe BOJIbl 3arPSI3HEHHOM IIPUMECSIMU
yIaJleHHE 30JIbl C IOBEPXHOCTEN HarpeBa
yAaneHue NPoayKTOB CrOpaHus U3 KOTia




KII xotna mo o6paTHOMY OaaHCy, MOXKHO OMPEETUTh Yepes:
OTHOIIIEHHE T0JIE3HO 3aTPAYEHHOI TEMIOTHI K pacronaraeMoiu
TEIUIOBBIE TOTEPU

3KCEpPreTUYeCKUMKIL

OTHOILLIEHHE paclojaraéMoi TEIIOThI K M0JIE3HO 3aTpauyeHHON

KII[] xoTa OpyTTO Ha3BIBAIOT:

KII/I xoTa HE yIUTHIBAIOIINI COOCTBEHHBIE HYXKABI
KIIJ] xoT/a y4uThIBAIOLINI COOCTBEHHBIE HYXKIbI
KIIJ] xoTna y4uThIBalomuii moTepu
akcepreruueckuii KITJ[ xorna

B KxakoM JianazoHe TeMIeparyp MOTyT paboTaTh MUPOIN3HbIE KOTIIbI?
100-200°C

200-800°C

800-1000°C

1000-1500°C

IMuponus — 3T0: TepMHUUYECKOE Pa3I0KEHUE OPTaHUIECKUX MPUPOIHBIX COSTUHEHUI

IpU HEOCTaTKe KUCIOPOJia TEPMUUYECKUE PA3I0KEHNE HEOPTraHMYECKUX BEIIECTB

TpH U30BITKE KHCIOPO/Ia TOPEHHE OpraHMYeCKUX PUPOAHBIX coennHeHnH ¢ BeieneHrneM CO2 u CO mporiecc TopeHns IpeBeCHHbI
HpH MOCTOAHHOI mogaue O2

KakoBa MUHUMABHO pa3penieHHas BRICOTa OT TOIIKH KOTJIA JIO feduiekTopa?
3Mm

5M

8™m

10 m

B xaknx noMenieHusX 3anpenieHa ycTaHOBKa ra30BbIX KOTJIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTHIISIIMOHHBIC CHCTEMBI

B TIOMEIICHHAX MOBAIA

B KOpUIOpax U Ha OajkoHe

BO BCEX BBIIIEIEPEUHCIICHHBIX

KaxoBbl MuUHHMaNbHbIE TPeOOBaHUS K Ta0apUTaM MOMEIEHHUS TSI KOTEIbHON?
IUIONIAIb 3 M2 M BBICOTA ITOTOJIKOB HE MEHee 2 M

IUIOIIAb 5 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 3 M

MIomIaab 4 M2 1 BBICOTA MTOTOJIKOB HE MEHee 2,5 M

IIoMIaabs 6 M2 M BBICOTA ITIOTOJIKOB HE MeHee 2,5 M

Yro Takoe MOTYIALHMS Ta30BOTO KOTNIa?

CHCTEMa BKIIFOUCHHUS-BBIKIIFOUCHHUS KOTIIA IS MTOJIACPKAHHS 3a1aHHOH MOIIIHOCTH

AQHTHULIUKIMYHOCTb, HE JAIOIIast KOTIY HOCTOSIHHO BKJIIOYATHCS M BBIKIIIOUATHCS (DYHKIMS KOTIIA OTKIIFOYAThCS TIPU JOCTHKECHUH
MaKCHMAaJbHOW MOITHOCTH

CTIIOCOOHOCTH KOTJIa aBTOMAaTHYECKH U3MEHSTh CBOIO MOIITHOCTD B 3aBUCHMOCTH OT BHEIIHUX YCIOBHH

C KaKMMH TUIIaMH KOTJIOB HEBO3MOKHO HMCIIOJIb30BAHHUE KJIACCHUECKUX KUPIUYHBIX ABIMOXO0B?
JIN3ENbHBIE

KOHJICHCAIIMOHHBIC

TBEPJIOTOIUIMBHBIE

MTUPOJIU3HBIC

KoTibl OT KaKO# MOIIHOCTH JIOJDKHBI YCTAHABIMBATHCS B MOMEILICHUH, OTACIEHOM OT BCEro 37aHus?
150 kBt
250 kBt
350 kBt
450 xBt

K xaxoll pa3HOBUIHOCTH OTHOCHUTCA cepusl KOTJIOB 'anan?
JIM3EIIbHBIC

ra3oBble

3IIEKTPOAHBIC

TBEpAOTOILTHBHEIC

I'ne pacmionaraercst ra3oBast TOpeika B KOMOMHUPOBAaHHOM KOTJIE?
HIDKE TOIIOYHOM KaMepbl
BBIIIIE€ TOIIOYHOW KaMepbl




cOOKy Ha KopIryce
B BEPXHEH 4acTH KOT/a
OJTHOKE K TBIMOXOTY

Kaxoe cpennee 3nauenne xoapdunnenta npeodpazosanus saepruu (COP) umMeroT ra3oBeie KOHACHCAIIMOHHbBIE KOTIIBI?
0,93
0,98
1,08
1,57

Uro u3 ceds mpeAcTaBiIsieT KOaKCHAIbHBIN TBIMOX0A?

JIBE CBapeHHbIE TPYOBI Pa3HOTO TUAMETPa C MEPEX0A0M MocCepeTuHe KOHCTPYKLIUS

TpyOa B TpyOe ¢ pa3HBIMHU ITHaMeTPaMH, KOTOPBIC BCTABJICHBI OJHA BHYTPB JPYTOH M KECTKO 3aKpEIUICHBI MEXKTY COO0i
KBa/IpaTHast KUPIHIHAS TpyOa C pa3MEIIeHHON BHYTPHU CTAIBHOM TPyOOil KPyriIoro cedeHus

I'-o0pa3nas TpyOa B TEMIOU30JISALUHN U3 HETOPIOYHUX MaTepHAIIOB

}IJ'ISI YCro yCTaHaBJIMBACTCA l'[pPIeMHBIﬁ KOJ'IJ'ICKTOp?

JUTL IprEMa TEIJIOHOCUTEIA U3 UCTOYHUKA BO)IOCH&G)KGHI/ISI
JJIA CJIMBa TCILIOHOCHUTCIIA

AT pacpeacaCHus TCIIJIOHOCUTEIIA IO KOHTYpaM OTOIUICHUA
JUT BO3BpaTa TEIJIOHOCUTEIIA UIA TOCIICAYIOIET0 HarpeBa

C Kakoil NepuoIUUHOCTHIO IPOBOJUTCS OUepeiHasi MPOBEpKa 3HAHUH MO BOpocaM 0€30MacHOCTH MPH KCILTyaTalluH TEIIOBBIX
SHCPTrOYyCTAaHOBOK Y JIMII, ABJIAIOIINXCA OTBET-CTBCHHBIMU 3a UCIIPABHOC COCTOSAHHNUC U 6630HaCHyIO 9KCILTyaTalluIO TCIIJIOBBIX
SHEProyCTaHOBOK?

HE peXKe OHOTO pasa B Toj

HE PeXe OJHOTO pasa B ISTh JIET

HE pe’Ke OHOro pas3a B TpU roja

He peXe 0IHOTO pa3a B CEMb JIET

Kakyto TemriepaTypy J0JDKHA HMETh BOJIA, HCIIOb3yeMast IPU THAPABIUYCCKIX MCITBITAHUIX MTAPOBBIX M BOJOTPEHHBIX KOTJIOB?
He Hmke 5 °c u He BoimIe 30 °c

e Hmke 10 °c u He Boimre 40 °c

He HIKe 5 °c u He BeIme 40 °c

He Hmwke 0 °c u He BoImIE 20 °C

C Kakoif epHOIMYHOCTBIO IPOBOASATCS TEKYLIUE OCMOTPBI 3[[aHUI U COOPY>KEHHH CO CPOKOM SKCIUTyaTanuu 1o 15 ser s
KOTEJBHBIX YCTAaHOBJICHHON MOITHOCTEIO MeHee 10 I'kan/gac?

HE peXe 0JIHOTO pa3a B 6 MecsleB

1 pa3 BTOA

HE pexe 0HOTO pasa B 4 Mecsina

HE peke OTHOTO pa3a B 3 Mecsma

HpI/I KaKOM YCJIOBHUHU JOITYCKACTCsA CITYCKAaTb BOAY U3 OCTaAHOBJICHHOI'O ITapOBOI'0 KOTJIa C €CTECTBEHHOM I_[PIpKyH}IHI/Ieﬁ?
IIOCJIC CHM)KCHUA AaBJICHUS B HEM 1O HOMUWHAJIBHOT'O 3HAYCHU S

TOCJI€ CHUKCHUA NaBJICHUA B HEM 1O MUHUMAJIbHOT'O 3HAYCHMA, YCTAHOBJIICHHOT'O MACIIOPTOM

MOCJIC CHMXKCHHA JaBJICHUA B HEM 10 aTMOC(i)epHOFO

Kakas cucrema oTorieHus: 000pymyeTcs MpruOOpaMu aBTOMATHYECKOTO PETYIINPOBA-HHUS pacXo/ia TEIUIOBOW SHEPTHH U
TEMIOHOCUTENA?

cUCTeMa ¢ PacueTHBIM PAacXO0JI0OM TEIUIOTHI Ha OTOTUICHHE moMeneHus 35 kBT u 0onee

BCE CHCTEMBI OTOTUICHUSI TOJDKHBI OBITH 000PY/I0BAHBI TAKUMH TTPUOOpPaMHU

CHCTEMa C PacYeTHBIM PacX0JIOM TEIUIOTHI Ha OTOTUICHHE moMenieHus 25 kBt u Oonee

CHCTEMa C PaCcUEeTHBIM PacxXoJI0M TEIUIOTHI Ha oTomieHue nomenienus 50 kBt u Oonee

HuxHio0 TpanenueBuaHy0 4acTh TOIKU KOTEJIBHOIO arperara Ha3bIBatoT.....
BO3IyXOIIOJ0OIPEBATENIEM

ropsiueid BOpOHKOI

SKOHOMaH3epoM

XOJIOJHO! BOPOHKOM

KoTibI ¢ MHOTOKPaTHOH MPUHYIUTENEHON HUPKYIAIUEH - 3TO KOTJEL, B KOTOPBIX ...

JIBIDKEHHE BOJIBI U TAPOBOJISTHOM CMECH B IUPKYISAIIMOHHOM KOHTYPE OCYIIECTBIISICTCS IPUHYAUTENBHO (HACOCOM)
JIBIDKEHHE BOJIBI U TAPOBOISIHOM CMECH IBHIKYTCS IIUKITUYHO MOJT HACOCOM H MO3BOJISIIOT CHU3UTH TEMIIEPATYPY MPOIYKTOB
CropaHus

HET BEPHOTO OTBETa

JIBIDKEHHE BOJIBI U IAPOBOJISTHOM CMECH IBMYKYTCS IIUKITMYHO U TIO3BOJISTIOT TIOJTHEE




MOXHO 11 3KCILUTyaTHPOBATh HEHCIPaBHbBIE OTOMUTENbHBIE TPHOOPHI?
MOXHO, €CJTM Ha 3TO €CThb pa3pellleHue nucnekropa ['ocnoxHaazopa
MOYKHO, ECJIH 3TO HE YTPOKAET KU3HH U 3J0POBBIO TIOJEH

MOXHO, €CTTH 3T0 00YCIIOBIEHO IPOU3BOCTBEHHON HEOOXOIUMOCTEIO
IIpaBunamu noxapHoi 6e3onacuoctu B P® 310 3anpemnieno

B KOTENBHBIX KaKO¥ MOITHOCTHIO HEOOXOJMMO BECTH HAOIIOJICHUE 38 YPOBHEM IPYHTOBBIX BOJ?
B KOTEIIBHBIX YCTAHOBIEHHOII MonTHOCTRIO 1 1 Oonee ['kan/gac

B KOTEJIBHBIX YCTAHOBJIEHHOW MOIITHOCTBIO 5 1 Gonee ['kan/4ac

B KOTEIILHBIX YCTaHOBICHHOH MonTHOCTEIO 10 1 6omee ['kan/gac

BO BCEX KOTENBHBIX

C KaKkoi MepruoIUIHOCTBIO JOJDKHBI IPOBOJAUTHCS HAPYKHBIE OCMOTPHI ILIMOBBIX TPYO M Tra30X010B?
HE peXKe OJTHOTO pa3a B MecsIl

HE peXe OJHOTO pas3a B MOJToa

OJIMH pa3 B roJi BECHOM

HE peXKe OJTHOTO pa3a B TP roja

C kxaxoil epHOANYHOCTBIO JOIKEH IPOBOJUTHCS BHYTPEHHUI OCMOTP JIBIMOBOM TPY-0BI M Ta30X0/1a C OTKIIOUEHUEM BCEX
MOJKITIOYEHHBIX KOTJIOB?

HE PEeKe OJHOTO pas3a B JIECATH JIET

HE Pe’kKe OJHOIO pas3a B IATh JET

gepes3 5 JIeT Ioclie BBOJIa B 3KCILTyaTallMIo U B JallbHENIIEM He pexke oJHoro pas3a B 10 ner

yepes 10 geT mocie BBOAA B SKCIUTyaTallUIoO U B JaldbHEHIIIEM HE peXke OHOTO pa3a B TPU roja

B cootBeTcTBUE ¢ TpeOOBaHUSAMHU KaKOTO JOKYMEHTA JOJIKHA OCYIIECTBIATHCS SKCILTyaTallusl JHIMOBBIX U BEHTUIIAIIHOHHBIX
HPOMBIIUICHHBIX TPYO?

B cooTBeTcTBHU ¢ DenepansHbM 3ak0HOM 0T 30.12.2009 Ne 384-P3 «TexHuuecknii permaMenT o 0e30MacHOCTH 31aHUH 1
COOpYXEHUI»

B cOOTBETCTBHH ¢ [IpaBuIaMu TeXHUYECKON IKCIITyaTalluy TEMIOBBIX SHEPrOYCTAHOBOK

B COOTBETCTBHH C [IpaBuiaMu TeXHUKN 0€30TTaCHOCTH MPH SKCIDTyaTaluH TEIIOMEXaHIMYECKOT0 000PYI0BaHMS SIEKTPOCTAHIIN 1
TEIUIOBBIX CeTel

KTo B Opranusanuu yTBep>KaacT eKEroAHBIN KaJeHIapHBIH IUIaH PEMOHTA 3aHUH ¥ COOPY)KCHHI KOTECIBHON?
OTBETCTBCHHBIH 32 MCIIPAaBHOE COCTOSHIE M 0€30MAaCHYI0 SKCIUIYaTalluIo TEINIOBEIX SHEPTOYCTaHOBOK
TJIABHBIN SHEPTeTHK OpraHu3aIiH

PYKOBOJHTEIb OPraHH3alUuH

TJIaBHBIA MEXaHUK OpraHU3aluu

Kakoii momxHa 65T MaKCUMaIbHAS BEIUYMHA KOJIeOaHNs JaBIE€HHS Ta3a B Ta30MPOBOJE KOTEIbHOM?
HE BBIIIE BEINYMHBI, yKa3aHHOW B MECTHON MHCTPYKLIUH, HO HE BbIIe 25 % pabodero qaBieHns
He BBIIIE BETNYNHEI, YKa3aHHOH B MECTHOI MHCTPYKINH, HO He BhIe 20 % pabodero maBieHus
He BBIIIE BEINYMHBI, YKa3aHHO! B MECTHOI HHCTPYKIHH, HO He Bbime 10 % pabodero maBieHus
HE BBIIIE BEINYUHBI, YKa3aHHON B MECTHOI HHCTPYKIMH, HO He BbiiIe 15 % pabodero qaBineHus

C Kako# MepruoIUIHOCTHIO JOJDKHBI IIPOBOAUTHCS 00XO0/IbI TPACCHI IO3EMHBIX Ta30TPOBOOB, HAXOSIIUXCS HA TEPPUTOPUH
KOTENbHOM?

HE PeXKe OJTHOTO pa3a B TPHU JHS

HE peXxe OJTHOTO pa3a B JABa JHS

HE pexe OJHOTO pa3a B HENEI0

HE peXke OJHOTO pa3a B MeCsIT

KeMm npousBoautcs exeCMEHHBIN KOHTPOJIb 338 COCTOSHUEM 30JI0YJIOBUTEIEH U UX CUCTEM?
PEMOHTHBIM IIEPCOHAIOM

9KCIITyaTallMOHHBIM IIEPCOHANIOM

CIELUAIBHO HA3HA4aeMON KOMUCCHEN

I'me 1omKHBI HAXOIUTHCS PEXUMHBIE KapThI 110 HKCIUTyaTallul KOTIOB?

B OT/I€JI€ TNIaBHOTO SHEPTETHKA

Y OTBETCTBEHHOTO 32 0€30MacHyI0 IKCIUTyaTallHIo MMaPOBBIX M BOJOTPEHHBIX KOTIOB
Ha IUTAaxX yIpaBICHUSL

B IIPOM3BOJCTBEHHO-TEXHUYECKOM OTAEIE

C xakoi MEPUOANIHOCTBIO MPOBOAATCA PEKNMHO-HATAJOYHBIC UCTIBITAHUS KOTJIOB, pa60Ta10H11/1x Ha TBEPAOM U KUJIKOM ToIiuBe?
HE Jalie OJHOro pa3a B ACCATH JICT

HC Jalie 0JHOI0 pa3a B BOCEMb JICT

HE PEXKE OAHOTO pasa B IATH JICT

HE PEKE OAHOI'0 pasa B ACCATH JICT




C Kakol NepHOMYHOCTHIO IPOBOASATCS PEXUMHO-HANAI0YHBIC UCIIBITAHUS KOTJIOB, pabOTaloMX HA ra3000pa3HOM TOILIHBE?
HE pexe OJHOTO pa3a B BOCEMb JIET

He peke OHOTO pa3a B TPH rojia

HE peXXe OJHOTO0 pasa B IIATh JIET

HE pexe OJHOTO pasa B JIECATH JIET

Kakoii ypoBeHb BOJIBI TOJDKEH HOAACPIKUBATHCS B KOTJIE?

YCTaHOBJIEHHBIH Pacnops>KeHUEM PYKOBOIMTENS OpraHU3aIiK

YCTaHOBJICHHBIH 3aBOJJOM-H3TOTOBUTENEM HIIH CKOPPEKTHPOBAHHBIN Ha OCHOBE ITyCKOHAJIAIOYHBIX HCIIBITAHIH
YCTaHOBJICHHBIH B COOTBETCTBHHU C PeKOMEHIausiMu Poctexnamzopa

HE MEHee YCTaHOBIICHHOTO 110 pe3ylabTaTaM peKUMHON Hanaaku ¢ oTkiaoHeHueM +0,1 %

[Ipn xaKoM yCIIOBHH JOITYCKAETCs CITyCKAaTh BOAY M3 OCTAHOBJIEHHOTO ITAPOBOTO KOTJIA C €CTECTBEHHOHN IUPKYIISIIEH?
MOCJIE CHIDKEHUS JaBICHHS B HEM JI0 HOMUHAIIBHOTO 3HAUCHUS

HIOCJIE CHYDKCHHMS JIaBJICHUS B HEM 10 aTMOC(EPHOro

TIOCJIe CHIDKCHUS TaBJIeHHS B HEM 10 MUHUMAJIBHOTO 3HAUCHHUS, YCTAHOBIEHHOTO NaCIIOPTOM

Kaxk yacTo He00X0/JMMO POBOANTH BHYTPEHHUH OCMOTP A€a’spaTopoB?
SKEMECSTIHO

©KEKBaPTAIBHO

€KETOHO

10 Mepe HEOOXOANMOCTH

C xaxoiut TICPUOANIHOCTBIO JOJIKHBI IPOBOAUTHCA TMAPABINICCKUE UCTIBITAHUA KOTJIOB?
HE PEIKE OAHOI'O pasa B ACCATH JICT

HE pEXKE OAHOI'O pasa B TpU roga

HE PEXKE OAHOTO pasa B IIATH JICT

HE PEIKE OAHOT'O pasa B CEMb JICT

Kakyto TemriepaTypy J0JDKHA HMETh BOJIA, HCIIOb3yeMast IPU THAPABIUYCCKIX MCITBITAHUIX MTAPOBBIX M BOJOTPEHHBIX KOTJIOB?
He Hmwke 0°Cu He Boie 20 °C

e Hmke 5°Cu ue Boimre 30 °C

He Hmke 10°Cu ne Boime 40 °C

He Hmwke 5°Cu He Boie 40 °C

KakoBo MUHMMaJIbHOE BpEMSI BBIACP)KKH MO/ IIPOOHBIM JIaBJICHHEM BO BpeMsl IPOBECHHS TH/PABINYECKUX UCIIBITAHUN KOTIa?
5 MUHYT

10 munyT

8 MuHyT

3 MHHYTBI

B kakom ciydae U3 mepeurclieHHbIX KOTEN He MOIeKHUT HEMEAJICHHON OCTaHOBKE U OTKIIOUEHHIO?

MPOU30ILIO CHUYKEHUE YPOBHS BOABI HUXKE JOMYCTUMOTO YPOBHS

€CITU JIaBJicHHe B OapabaHe KOTJa MOHSIIOCH BEIIIE pa3pelieHHOro Ha 5 % W Jalbliie He pacTeT

€CJIM MIPOU30LLIO0 CHIKEHUE Pacxoa BObl Yepe3 BOIOTPEHHBIN KOTE HUKe MUHUMAJIbHO JOIYCTUMOTO 3HAaYeHUS

€CJIY TOBBICHJIACH TeMIIepaTypa BOJbI Ha BBIXOJE U3 BOJOIPEHHOTO KOTia 10 3HaueHus Ha 20°C HuKe TeMIiepaTyphl HACHIILIEHHS,
COOTBETCTBYIONICH pabovueMy TaBICHUIO BOJBI B BEIXOJTHOM KOJUIEKTOPE KOTJIA

Ha xakyro Benn4uHy HACTPaUBAIOTCS MPEIOXPAaHUTEIbHBIE KIIAaHbI TAPOBBIX KOTIOB:
Ha 5% BBIIIIE pa3pelIeHHOTO

Ha 10 % BbIlIE pa3penieHHOro

Ha 15 % BbllIE pa3peLICHHOTO

Ha 25% BBIIIIE pa3pelIeHHOro

[TapoBbIe KOTJIEI KaKO# MPOM3BOAUTENIFHOCTH JIOJDKHEI OBITH 000PYIOBAaHBI YCTAHOBKAMH IS TOKOTIIOBOH 00pabOTKM BOMBL:
HapoNpOU3BOAUTENBHOCTHIO 0,7 T/4ac U BhIIIe

HapoIpou3BOIUTENbHOCTBIO 0,5 T/4ac

C KaMEepHBIM CKUTaHHEM TOIUTHBA ITAPOIPONU3BOIUTENEHOCTRIO 0,5 T/9ac

HapoIPOU3BOAUTEIBHOCTBIO | T/9ac.

ITocTopoHHHME M B KOTEIBHYIO MOTYT JOIYCKAThCS:

TOJIBKO C Pa3pelIeHNs BIAICNbIA U O€3 ero CONPOBOXKICHHS

TOJIBKO C Pa3pelieHns BIajeblla U B COMPOBOXKIECHUN €T0 MPeACTaBUTENS
OrpaHWYCHHH 10 OMYCKY HET

IIpu sxcnmyaranuu I'PII Texymuii peMOHT BBINOJIHAETCA:
He pexe 1 paza B 6 MecsileB




He pexe 1 paza B 12 mecsines
He pexe 1 paza B 3 mecsina
He pexe 1 pa3a B MecsIl

IIpu xaxoil KOHIIEHTpaIUH ra3a B IOMEIIEHUH JOKHBI CPaboTaTh CUTHAIN3ATOPHI, KOHTPOJIUPYIOIIUE COCTOSHHUE 3ara30BaHHOCTH
10% oT HMXKHEro KOHLEHTPAILMOHHOTO Npeena PacIpoOCTPaHEHUs IITAMEHN
15% OT HUKHETO KOHLIEHTPALIMOHHOTO NpeJiela pacpOCTPAHEHU IUIAMEHU
20% 0T HIDKHETro KOHIIEHTPAI[HOHHOTO Mpejena PacpoCTPaHeHUs IIIaMCHU
30% OT HIXKHEro KOHLEHTPAIL[MOHHOTO Mpeena PacpoCTpaHEeHUs IIIaMEHN

5.4. MeToauka OleHKH OCBOEHUS AUCHUILIMHBI (Moayis, npakTuku. HUP)

OueHka KypcOBOTO MPOEKTA SBIISETCS KOMILIEKCHO!. IIpH 3TOM y4nThIBatoTcs cienyromue hakTopbl: aKTyalIbHOCTh BEIOpaHHOI
TEMBI; JJOTHYHOCTh METOJIMKH pacueTa; CBOOOTHOE BIIafieHHe METOINKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEIBHOM 3aIiCKY;
CaMOCTOSITEIFHOCTH BBIBOJIOB. Bee 3T0 cymMupyeTcs B HTOTOBYIO OIICHKY.

OneHka pe3yJIbTaTOB 3aIUTHI KYPCOBOTO IIPOEKTA OCYLIECTBISCTCS M0 OallbHON cUcTeME (KOTIMYHOY», «XOPOILIOY,
«yHOBIIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEILHO).

OreHKa «OTIIIYHOY» BBICTABIISETCSA, KOTAA paboTa COAEPKUT TPaMOTHO H3JI0KEHHYIO pacdeTHYIo 0a3y, XapaKTeph3yeTcst
OTCYTCTBHEM OLIMOOK B pacyeTax, JOrMYHbIM M ITOCIIEI0BATENIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM yacTy. [Ipu 3amure
paboThI 00YJAIOIIMICS TOKa3bIBAET NTyOOKHE 3HAaHHS BOIIPOCOB TEMbI; CBOOOJHO ONEPUPYeT PaCUETHBIMH JaHHBIMU; JIETKO
OTBEYACT Ha TIOCTABJICHHbIE BOIPOCHL.

O1eHKa «XOPOIIOY» BEICTABISAETCS, KOTa paboTa COAEPKUT TPaMOTHO H3JI0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepu3yercs
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHbIM M IT0CIIEI0BATENIbHBIM H3JI0’KEHHEM MaTepHalia B OSCHUTENbHOH yactu. [| [Ipn
3aIuTe paboThl 00YJAIOIIMHCS TTOKAa3bIBACT 3HAHUS BOIIPOCOB TEMBI; 0€3 0COOBIX 3aTPyAHEHHI OTBEUAET Ha IIOCTaBJICHHBIC
BOIIPOCEHL.

O1eHKa «yJOBIETBOPUTEIBHOY» BBICTABIISETCS, KOT/Ia paboTa COAEPIKUT PACUETHYIO 0a3y, XapaKTepu3yeTcsa HaTUIHeM OTJEeIbHBIX
ommnbok B pacuerax. [Ipu 3amure 00ydaroIics IPOSBISIET HEYBEPEHHOCTb, TOKa3bIBAET cilaboe 3HaHUE BOIIPOCOB TEMBI, HE JIaeT
TIOJTHOTO, apTYMEHTHPOBAHHOTO OTBETA Ha 3aaHHEIC BOIIPOCEHL.

OreHKa «HEYIOBIETBOPUTEIHHOY BBICTABIICTCS, KOT/Ia paboTa HE COJEPIKUT PacUeTHYI0 0a3y, He OTBeUaeT TPEOOBAHUAM,
U3JI0XKEHHBIM B METOJIMYECKHMX YKAa3aHUSIX, UMEET 3HAUMTeNbHbIC OIMOKH B pacuerax. [Ipu 3amure oOydaromuicst 3aTpyJHsaeTCs
OTBEYaTh Ha IIOCTaBJICHHBIE BOIIPOCHI 110 TEME, HE 3HAET TEOPHHU BOIIPOCA, IIPH OTBETE JOIYCKACT CYIIECTBEHHBIC OLINOKH.
IIpoxoskeHne KOHTPOIEHOTO MEPOTIPHUATHS 110 3aIIUTE KypCOBOTO MIPOEKTa CIUTACTCS BRIOJTHEHHBIM YCIEITHO, €CITH TIPH €ro
OLICHUBAaHMU NIOJy4€HA OI[CHKA HE HIDKE «YJOBIETBOPUTEIHHOY.

Kpurepuu oneHrBaHusA OTBETa Ha 9K3aMEHE

OreHKa «OTIIMYHOY BBICTABIISAETCS, KOTAA 00YyJarOIHIACS JEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHNUS, BIAJEeT
TEepPMHHOJIOTHEH, leaeT apryMEeHTUPOBAHHbBIE BBIBOBI U 0000LIEHNs, TPUBOAUT IIPUMEPHI, TOKa3bIBAET CBOOOTHOE BIIaICHHE
MOHOJIOTHYECKOH PEUbI0 M CIOCOOHOCTH OBICTPO PearupoBaTh Ha YTOUHSIOIINE BOTIPOCHL.

Or1eHKa «XOPOIIO» BEICTABIIAETCS, KOT/1a 00yJaIoIIuiics IEMOHCTPUPYET IIPOYHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TepPMHHOJIOTHEH, JIelaeT apryMEeHTHPOBAHHEIE BBIBOBI U 0000LIEHUS, IPHBOAUT IIPUMEPHI, HO IIPH 3TOM JIeJIaeT HEeCYLIECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIISIET CAMOCTOSITENIBHO MM TIPU HE3HAUYUTEIILHOW KOPPEKINH IPENOAaBaTEeIIEM.

OueHKa «yZOBIETBOPUTEIHHO)» BBICTABISIETCS, KOTAA 00ydaromuiicss HeTITyOOKHE TeOpPEeTHIECKUE 3HAaHUS, IPOSBILIET c1abo
copMUpOBaHHbBIC HABBIKM aHAIN3a SBJICHUI U IIPOIECCOB, HEIOCTATOUHOE YMEHHUE J€NaTh apIyMEHTHPOBAHHbIEC BBIBOJBI U
HOPUBOIUTH IPUMEPHI, MOKA3bIBAET HE JOCTATOUYHO CBOOOAHOE BIIaJICHUE TEPMUHOIOTHEN, TOTHYHOCTBIO U NTOCTIEI0BATENbHOCTHIO
U3JI0XKEHHUS, JIeNIaeT OUIMOKU, KOTOPbIE MOXET UCIIPAaBUTh TOJIBKO IIPH KOPPEKIUH TIPEHOAaBaATEIEM.

Or1eHKa «HEYIOBIETBOPHUTEIHHOY BBICTABIIACTCS, KOT/Ia 00YJAIOIINIiCS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKAX OCHOB TIpeMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbI U IPUBOAUTD IIPUMEPLL, HE BIIAJCET TEPMUHOJIOIUEH, IPOSABIIIET OTCYTCTBUE
JIOTUYHOCTH U MOCIE0BATENbHOCTBIO U3II0KEHUS, AENAET OUIMOKH, KOTOPbIE HE MOXKET UCIIPABUTh AaXKe NMPHU KOPPEKLIUH
TpENnoaaBaTeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS [0 CAAYE HK3aMEHA CUUTAETCS BBIIIOJIHEHHBIM YCIIEIIHO, €CIH IIPU €r0 OLICHUBAaHUU
[I0JIy4€Ha OLICHKA HE HIKE «YIOBJIETBOPUTEILHON.

Kputepun onieHuBaHus ciaun k3amMeHa B GopMe KOMIIBIOTEPHOTO TECTHPOBAHNS:

OrmeHka "oTIHYHO" BBICTABIIACTCA, KOTAA oOydaronuiicst Habpain 3a TecT 6annoB He MeHee 90% 0T MakCHMAaIbHO BO3MOXKHOTO
KOJINYECTBA.

Orenka "xopomio" BEICTaBIISIeTCs, KOTa o0yJaronuiics Habpan 3a Tect 6ayuioB He MeHee 70% OT MaKCHMaJIbHO BO3MOYKHOTO
KOJINYECTBA.

Onenka "yJOBIETBOPUTENBHO" BBICTABIISETCS, KOTIa 00yuaromuiicst Habpai 3a TecT 0ayIoB He MeHee 55% 0T MaKCUMaJIbHO
BO3MO’KHOI'O KOJIMUECTBA.

Orenka "yOBIETBOPUTENHHO" BEICTABIISIETCS, KOTIa 00yJaromuiicss Habpal 3a TecT 6ayuioB MeHee 55% OT MakCHUMaJIbHO
BO3MOKHOTO KOJTMYECTBA.

6. YA EBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue Bbubanoreka I/ISZ[aTGJ'ILCTBO, ronm, 2J1. aapec




ABTOpBI, COCTAaBUTENH

3arnaBue Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI1.1 |}FO.M. Jlunos, FO.M. KotenbHble ycTaHOBKM U M.: Anbsiac, 2016,
TpetbsikoB aporeHepaTophbl
JI1.2 | Emuctparos C.JL. KotenpHble ycTaHOBKU U HoBocubupck : HoBocubupckuit
MaporeHepaTops! : yaebHoe roCyIapCTBEHHBIN TEXHUYECKUI
nocobue yHUBepcureT, 2017,
https://biblioclub.ru/index.php?
page=book&id=574698
6.1.2. Jlono/HUTEIbLHAS JIATEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
J12.1 Wuctpykius mo HoBocubupck : Cubupckoe
MIPEIYNPEKICHUIO U YHHBEPCHUTETCKOE U31aTenbCTBO, 2008,
JIMKBHAAINHN aBapHii HA http://biblioclub.ru/index.php?
TEIJIOBBIX AIEKTPOCTAHLUSAX : page=book&id=58001
CO 153-34.20.562-2003)
JI2.2 | B.C. Mapsixusa, P. Tenorenepupyromue Openoypr : OI'Y, 2014,
Mascypos YCTaHOBKH : y4eOHOE TTocoOme http://biblioclub.ru/index.php?
page=book&id=259259
JI2.3 [AT. Canos, AA. IIpoexTUpOBaHUE OTOMUTEIBHO Camapa : CamapCKuii TOCyIapCTBEHHBIH
IprHaeBa -TIIPOU3BOJICTBEHHOU APXHUTEKTYPHO-CTPOUTEIBHBIN
KOTENBHOH : yaeOHoe mocobue yHUBepcurer, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI2.4 | Munkuna C.A. TeroBoii u Camapa : Camapckuii rocy1apCTBEHHBIH
a3pOANHAMUYECKHHN pacyeTsl APXUTEKTYPHO-CTPOUTETBHBIN
KOTEJIBHBIX arperaTos : yHuBepcurert, 2013,
yueOHOe nocoOue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 | AT. Canos, A A Tennorenepupyromue Camapa : Camapckuii rocyJapCTBEHHBIH
IaBpmoBa YCTaHOBKH: KOHCTPYKIIHS, APXHUTEKTYPHO-CTPOUTEIBHBIN
MPUHIUI PabOThI KOTJIOB THIA yHUBepcHTeT, 2015,
E (IE) u TemnoBoit pacyér http://biblioclub.ru/index.php?
kotna E (JIE)-10-14I'M : page=book&id=438393
y4aebHOe TTocobue
JI2.6 |Hosukos C.1. Onrumusanus CucTeM Hosocubupck : HI'TY, 2011,
aBTOMATHU3AIMH http://biblioclub.ru/index.php?
TEeIJIOIHEPTeTHIECKIX page=book&id=436022
MIPOIIECCOB : YIEOHHK
J2.7 IMpaBuna ycrpoiictBa u Hosocubupck : Cubupckoe
6e30MmacHOM SKCIUTyaTaluu YHUBEPCUTETCKOE U3AaTeNbCTBO, 2007,
MapOBBIX U BOJOTPEHHBIX http://biblioclub.ru/index.php?
kotnoB: I16 10-574-03 page=book&id=57441
JI2.8 | B.B. lllanai, AT Pacuer TennoBbIX IPOLIECCOB U Omck : OMCKHI TOCy1apCTBEHHBIH
Muxaiinos, IT.A. YCTAHOBOK B IIpUMeEpax u TEXHUYECKUil yHuBepcureT, 2015,
Barpakos u ap. 3a/1a4ax: MPakTUKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. Meroauyeckue pa3padoTku
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka WznarenscTBO, TOM, 311 4APEC
JI3.1 |I'"M. Kiumos, M.T". YcTpoiicTBO MapoBhIX Hwxuuit Hosropoa : HHT'ACY, 2010,
Kimumos KOTEJIbHBIX arperaTos : http://biblioclub.ru/index.php?
MeToIuYecKas pa3paboTka page=book&id=427286
JI3.2 |T'."M. Kitmmos, M.T". Bonsubie sxoHOMaizepsl Hwxnuit Hosropon : HHI'ACY, 2010, :
Knumos u nip. KOTEJIbHBIX arperaTos: http://biblioclub.ru/index.php?
MeToueckas pa3paboTka page=book&id=427331
6.2. Ilepeuens pecypcoB HH(OPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
DnekTpoHHas oopasoBarenbHas cpeaa (30C) LMS https://Ims.misis.ru/
o1 (Learning Management System) CANVAS
D2 | Hayunas snexrporHas OuOimoTeKa https://www.elibrary.ru
D3 | Hayunas snexkrponHas 6uOimoTexa https://cyberleninka.ru/
D4 |H® HUTY "MUCuC" http://nf.misis.ru/




6.3 IlepeueHb MPOrpaMMHOro odecnedeHust

1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
1.2 | AnruBupyc Kaspersky Endpoint Security mst 6u3neca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 Kommac 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. Tlepeyens NHPOPMANHOHHBIX CIPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 TaHHBIX
N.1 |window.edu.ru - eqrHOE OKHO IOCTYIa K 00pa30BaTEIBFHBIM PeCypcaM
N.2 |https://energybase.ru - KaTamor 3MEKTPOCTAHINH (ATOMHBIX, THAPABINICCKHX, TCIUIOBBIX H Ap.) U TOACTAHIINA MHpPa
N.3 |http://matlab.exponenta.ru/ - moapoOHbIE aBTOPCKHE PyKOBOACTBA MO mpoaykram MathWorks;
.4 |http://window.edu.ru/ - emuHOE OKHO JOCTyNa K 00pa30BaTENbLHBIM pecypcam;
N.5 |http://teplokot.ru/ - Gospiias TexHUYECcKasi OUONIMOTEKA MO TEIUIOTEXHHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TermosHepreTukay;
.7 |http://www.rosteplo.ru/ - unpopMaIiOHHasE CUCTEMA O TETUIOCHA0KEHHIO.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
234 VYuebnass  ayauropust  ans  3aHsATHi | KommekT yueOHOW mMebenu Ha 44 MecT i 0Oydaronuxcs,
JICKIIUOHHOTO THUIIA, NpaKTHYeCKUX | 1  CTalMOHApHBI KOMIBIOTEp Al MPErnogaBaTeNs ¢
3aHATHI BEIXOZIOM B HHTEpHET, MPOCKTOp, OKpaH HACTCHHBIN,
KOJIOHKH, JOCKa ayJuToOpHas MeinoBas, BeO Kamepa,
muneH3uonnele  mporpammbl - MS  Office, MS  Teams,
antusupyc Dr.Web.
224 VYuebHas nabopaTtopust (xommbroTepHsIi | KoMmiekt yueOHoi MebGenu Ha 12 mMecT st oOydaromuxcs,

KJIACC)

12 crauMoHapHBIX KOMIIBIOTEPOB JJsl  CTYICHTOB, |
CTAIlMOHAPHBIN KOMIBIOTEp JUIsI MpermojaaBaTens (Bce C
BBIXOJIOM B HHTEPHET), IPOEKTOP, OKpPaH HACTEHHBIMH,
KOMMYTaTop, JOCKa ayIuTOpHas MeloBas, BeO Kamepa,
noctyn k OUOC VYuuepcurera MUCHUC wyepe3 nuuHBIN
xabmaer Ha wiargopme LMS Canvas u Moodle,
nuneHsuonHsle  mporpammel MS  Office, MS  Teams,
antuBupyc Dr.Web.

8. METOANYECKHUE YKA3ZAHUSA 11 OBYYAIOIIIUXCSA

B npounecce u3ydeHust JUCLMILTHBI BBIIENSIOT 1Ba BUJIAa CAMOCTOSITENIBHON PaOOThI: ayJUTOpHAs 1 BHEAYAUTOPHAs. AyTUTOPHAas
caMoCTOsTeNIbHAs paboTa 110 TUCIUIDIMHE BRIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoiaBatels. BHeaynnTopHas
caMocTosTeNbHas paboTa - mIaHupyemas yaeOHast pabota 00yJaromuMcs, BBIOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
HPH METOANYECKOM PYKOBOJCTBE IPETO/IaBaTelis, HO 0e3 ero HelmocpeaCTBEHHOro yyacTusi. CaMocTosITeNbHas padboTa, He
TpeyCMOTPEHHAs IPOrpaMMON yueOHO JUCIIUIUINHEI, PACKPHIBAIOIISH M KOHKPETU3HPYIOLIEH ee coJlepyKaHne, OCYIIECTBIACTCS
00yJarmmMMcs THAIIMATHBHO, C TETbI0 peaTn3aini COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 2 HEeKTHBHOTO
BBITIOJIHEHHS] CAMOCTOSITENILHOM pabOoTHI 10 AUCLUILIMHE PENoaBaTellb PEKOMEH/IyeT HCTOYHUKH I paboThI, XapaKTepu3yeT
Han0oJiee paluoOHaIbHYI0O METOANKY CAMOCTOSTEIbHON pabOThl, IEMOHCTPUPYET paHee BEIOIHEHHbIE 00yJarouMHucs paboThl 1
T.1I. Buis! 3aannii U1 BHEAYJUTOPHOI CaMOCTOSITENBHOH pabOTHI, HX COJEpKaHNe U XapaKTep MOTYT HMETh BapHaTHBHBIIN 1
nuddepeHpoBaHHEIA XapaKTep, yIUTHIBaTh HHIUBHIYaIbHBIE 0COOEHHOCTH 0Oydatomerocs. CaMoCTOSTENbHAs paboTa MOXKET
OCYIIECTBIATHCS MHANBUAYAIbHO WM TPYIIIaMHU CTYAEHTOB online M Ha 3aHATHUSX B 3aBUCUMOCTH OT LIEJH, 00beMa, KOHKPETHOMH
TEMaTHKH CAMOCTOSATEIIFHOM pabOTHI, YPOBHS CIOXHOCTH. KOHTPOIIB pe3yapTaTOB BHEAYJUTOPHOI CaMOCTOSTEINFHOH paboThI
OCYIIECTBIIETCA B IIpeenax BpeMeHH, OTBEJICHHOTO Ha 00s3aTeIbHBIC yIeOHbIE 3aHATHSA 110 TUCIUIUINHE Ha MPAKTHICCKHX,
1a00paTOPHBIX 3aHATHSIX.




