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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 | Merpouorus, cepTH(GUKAINS 1 TEXHIICCKHE H3MEPCHUS

2.1.3 | Har"erarenu u TEILIOBLIE ABUTATEIN

2.1.4 | OcHOBBI TpaHCHOPMALIUN TETUIOTHI

2.1.5 |IIpupomooxpaHHbIC TEXHOJIOTUH HA 00BEKTAX TEINIOIHEPIeTHKH

2.1.6  |IIpoeKTHBII MOIX0A B TEXHHUKE

2.1.7 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 |[T'mmporazoguHaMuka

2.1.9 |HaueprarenpHas reoMeTpus U HHXKEHEpHas rpajuka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 | YueOHas nmpakTHKa MO IOJyIEHHUIO TIEPBUYHBIX TPO(ECCHOHANBHBIX YMEHUIT

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

2.2.1 |HayuHo-nccnenoBarensckas paboTa

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

2.2.3 |IIpepnumnioMHas NpakTHKa

2.2.4 | TexHOJIOTUYECKHE SHEPIrOHOCUTEIH MPEATIPUATHI

2.2.5 |3nexkrpocHaOxeHHE U 000PYIOBAHHUE MPOMBINUICHHBIX TPEATPHATHN

2.2.6 | DHeproaynuT Ha MPOMBIIUICHHBIX MPEATPUATHIX

2.2.7 | OHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

3. PE3YJIBTATBI OBYYEHMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMH

ITIK-1: CniocodeH NpoeKTHPOBATH M KOHCTPYHPOBATh KOTe/IbHbIE, ICHTPAJIbHbIEC TEILIOBbIC H MaJIbl¢ TEIUIOLEHTPAJIH, a
TaKKe TeIJI0BbIE CeTH C HCNO0/1b30BaHUEeM HH(PPOBLIX TEXHOIOTHii

3HaTh:

TIK-1-31 TunoBble METOJUKH IIPOBEACHHS PACUETOB U IPOEKTUPOBAHUS OCHOBHBIX Y3JI0B U DJIEMEHTOB KOTEIbHBIX YCTAHOBOK U
MaporeHepaTopoOB C UCTIOIB30BaHUEM CTAHAAPTHBIX CPEICTB aBTOMATU3ALUH MIPOESKTHPOBAHUS

ITK-3: CnocodeH 3KCILIyaTHPOBATH 00beKThI MPO(eccHOHATbHOI 1esITeJILHOCTH, B TOM YHCJI€ TeIIOBbIe KOTJIbI HA
TBEPIOM, KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIPOBOIbI U TEILIOBBIE CETH, 4 TAKIKE TeIJIOMeXaHHIeCKoe
000py10BaHUE TEIMUIOBbIX CTAHIUIA

3HaTh:

I1K-3-31 oCHOBHBIE TEXHOJOTHYCCKUE MPOLECCChI B Y3J1aX U 3JICMCHTAX KOTCJIbHBIX YCTAHOBOK U IMMApOTr€HEPATOPOB, METOAbI NX
OCBOCHUSA, IOBOAKHU U Oe30macHoM OKCILTyaTalunu

OIIK-3: Cnoco6en ocyniecTBJIsTH MOAeTUPOBAHUE, AHAJIN3 U IKCIIEPUMEHTHI B LEJIsIX MPOBeAeHUs 1eTATbHOTO
HCCJICI0BAHMA VISl pEelIeHUs 3a1a4 B HpO(l)CCCI/IOHaJIbHOﬁ OﬁﬂaCTl/l, HCIOJb30BATH METO/AbI aHAJIU3a U MOACTUPOBAHUSA
JJIEKTPUYECKHUX Lienel U JIeKTPUYEeCKUX MAIMH

3HaThb:

OIIK-3-31 TeXHOJOTHUYECKHE IIPOLIECCHI MIOJIyYEHUS S3HEPTOHOCUTENEH B BUJIE I1apa, TOpsiYel BOb

ITK-3: CnocodeH 3KCILIyaTUPOBATH 00beKThI MPO(eccHOHATbHOI 1esITeJILHOCTH, B TOM YHCJI€ TeIIOBbIe KOTJIbI HA
TBEPAOM, ;KHIKOM H ra3006pa3HOM TOILTHBE; TPYOOIIPOBOIbI U TEILIOBBIE CETH, a4 TAKIKE TeIJIOMeXaHHIeCKoe
000py10BaHUE TEMUIOBbIX CTAHIUIA

YMmerb:

ITK-3-Y1 onpenensTe ¥ KOHTPOJIUPOBATH BOAHBIN PEKHUM KOTEIBHOTO arperara, yCIIoBHs pabOThI HOBEPXHOCTEH HarpeBa;
BBIMOJIHATH TETUIOBOM, a3pOAMHAMIYECKHN, THIPABIMYSCKUIA U MMPOYHOCTHBIE PacyeThl KOTIIOB




OIIK-3: Cnoco0eH ocylecTBIATh MOJACJIMPOBAHNE, AHAJIM3 H IKCIIEPUMEHTBI B 1IeJISIX IIPOBECHUSI 1eTAIbHOI0
HCC/IeI0BAHMS /151 pellieH sl 32/1a4 B PO ecCHOHAIBHOI 00,1aCTH, HCIOIB30BATH METOABI AHAIN32 M MOIEJNPOBAHUS
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKNX MAIIHH

YMmerb:

OIIK-3-Y1 BbIOMpAaTh TEXHOJIOTHUYECKUE CXEMBI KOTJIOB

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

Baanernb:

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

OIIK-3: Cnoco0eH ocylecTBIATh MOJACJIMPOBAHNE, AHAJIM3 H IKCIIEPUMEHTBI B 1IeJISIX IPOBECHUSI 1eTAIbHOIO0
HCCIeI0BAHMS /151 pellieHHsl 32/1a4 B Po(ecCHOHAIBHOI 00J1aCTH, HCIOJIB30BATH METOABI AHAJIN32 M MO/IEeJTPOBAHUS
9JIeKTPHYECKHX Lenel 1 31eKTPHIeCKHX MAIIHH

Baagern:

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

IIK-1: Cnocoben NMPOCKTHPOBATH U KOHCTPYHPOBATH KOTEJIbHbIC, HCHTPAJbHbIC TENJIOBbIC U MAJIbI€ TEIVIOUCHTPAJIN, a
TaK>XKe TeNJI0BbIC CETH ¢ HCNTOJIB30BAHUEM Hl/l(l)pOBLIX TEXHOJIOT U

Baaaernb:

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

4. CTPYKTYPA U COOEP)KAHUE

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

Pa3nen 1. O01mme cBeqeHus
0 KOTCJIBbHbIX yCTaHOBKaX

1.1 Knaccugukanms KoTembHBIX 4 2 OIIK-3-31 J1.2 KM1,K
YCTaHOBOK H OIIK-3-Y1 JI1.3J12.1 M2
naporeHeparopon. Oo6mas OIIK-3-B1 IIK- | JI2.2JI2.3
XapaKTepUCTUKA 1-31 TIK-1-B1 J12.4 J12.5
COBPEMEHHBIX KOTEIIBHBIX MK-3-31 IK-3- J2.7
YCTAHOBOK. V1IIK-3-Bl JI2.8J13.2
TexHonoruyeckas cxema 210222354

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

1.2 Pacuer Teopernueckoro 4 4 OIIK-3-31 1.2 KMILK P1
o0bema Bo3ayxa. Pacuer OIIK-3-V1 JI1.3J12.1 M2
TEOPEeTHYEeCKOro o0beMa OIIK-3-B1 IIK- | JI2.2 JI2.3
IPOAYKTOB cropanus. Pacuer 1-31 IIK-1-B1 J12.4 J12.5
SHTAIBINHN BO3IyXa U [1K-3-31 I1K-3- J12.7
MPOJIyKTOB cropanus.Pacyer VY1 IIK-3-B1 JI2.8J13.2
TEIIOBOTO OanaHca 013233524

KoTensHOro arperara /Ilp/




1.3 UctouHuku TemnoThl 23 OI1K-3-31 J1.2 KMI1,K P1
MIPOMBIIIIJICHHBIX KOTEIBHBIX OIIK-3-V1 JI1.3J12.1 M2
ycraHoBoK. Kimaccudukanms, OIIK-3-B1 IIK- | JI2.2 JI2.3
COCTaB, paCUETHBIE 1-31 TIK-1-B1 J12.4 J12.5
XapaKTEePUCTUKU TIK-3-31 [IK-3- | JI2.6 JI2.7
SHEPreTUYECKUX TOILIUB. VY1 IIK-3-Bl JI2.8J13.1
Ilepecuer cocrasa u J3.2
YCIOBHOE TOILIUBO. Pacdersl 01323334
TOPCHHUS TOILIHBA.

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

2.1 OCHOBHBIC 3JIEMEHTHI 2 OIIK-3-31 J1.2 KMI1,K P1
KOTENIbHOT'0 arperara. OIIK-3-Y1 JI1.3J12.1 M2
Konctpykiuu, BHIOOP U OIIK-3-B1 IIK- | JI2.2JI2.3
pacyder TOMOYHBIX YCTPOMCTB 1-31 [IK-1-B1 J12.4 J12.5
JUISL COKMTaHUS Ta30BOTO0, TIK-3-31 T1IK-3- J2.7
>KUJIKOTO M TBEPJIOTO TOILIUB, V1 IIK-3-B1 J12.8J13.2
IIPOU3BOJICTBEHHBIX OTXO/0B. 210202354
OCHOBEHI pacuera
TOPEIOYHBIX
ycTpoicTB. /JIex/

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

IK-3-31 IK-3- J2.7
V1IIK-3-Bl JI2.8713.2
21323354
2.3 Uccnenosanue paboTsl 4 OIIK-3-31 JI1.2 KM1,K
napoBoro kotia /J1a6/ OIIK-3-V1 JI1.3712.1 M2
OIIK-3-B1 IIK- | JI2.2 JI2.3
1-31 IIK-1-B1 J12.4J12.5
ITK-3-31 TIK-3- 2.7
V1 T1K-3-Bl JI2.8J13.2

010223354




24 ITaponeperpesareny KOTJIOB, 16 OIIK-3-31 1.2 KMILK P1
KOHCTPYKTHBHBIE CXEMBI OIIK-3-V1 JI1.3J12.1 M2
BKIIFOUEHHS B ILIMOBOM OIIK-3-B1 [IK- | JI2.2JI2.3
TpakT. dusnyeckue 1-31 IIK-1-B1 J12.4 JI12.5
0COOEHHOCTH TEII00OMeHa B TIK-3-31 IIK-3- 2.7
naporneperpesarene.Haznaue VY1 IIK-3-Bl JI2.8J13.2
HUE 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 12 OIIK-3-31 J1.2 KMI1,K
MIPOMBIIIICHHBIX KOTEJIBHBIX OIIK-3-Y1 JI1.3J12.1 M2
yctaHoBOK. TpeGoBaHwus, OIIK-3-B1 IIK- | JI2.2JI2.3
NpEABSIBISIEMBIE K 1-31 IIK-1-B1 J12.4 J12.5
IIUTATENBHO BOJIE U Hapy. [K-3-31 IIK-3- 2.7
BoaHbIii pesxuM KOTEITBbHBIX V1 IIK-3-B1 J12.8J13.2
ycraHoBOK. CenapalioHHbIE 010202354

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

Paznen 4. Koncrpyknun
KOTJIOB H BCIIOMOraTe/jbHOe
odopynoBaHue




4.1 Hasnauenwue, cxeMbl, 00J1aCTH 2 OI1K-3-31 J1.2
MIPUMEHEHUS, 0COOCHHOCTH OIIK-3-V1 JI1.3J12.1
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 J1.2 KM1,K P1
naporneperpeBaress. ASpoIuH OIIK-3-Y1 JI1.3J12.1 M2
aMUYECKHd pacueT OIIK-3-B1 IIK- | JI2.2 JI2.3
Bo3xyxomonorpesarens /I1p/ 1-31 I1K-1-B1 J12.4J12.5

TK-3-31 TIK-3- 2.7
V1IIK-3-Bl JI2.8J13.2
313233 54

43 UcnapurenpHoe oXIaxxIeHHE 24 OIIK-3-31 JI1.2 KMI1,K Pl
3JIEMEHTOB TEXHOJIOTHUYECKUX OIIK-3-V1 JI1.3J12.1 M2
YCTaHOBOK. MeTauibl, OIIK-3-B1 IIK- | JI2.2 JI2.3
HCIIOJIb3YEMBIE B 1-31 [IK-1-Bl1 J12.4 J12.5
KOTJIOCTPOEHUU U YCIIOBHS TIK-3-31 TIK-3- J12.7
ux pabotsl. Homenknatypa V1 I1IK-3-Bl JI2.8713.2
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 JI1.2
ycraHoBOK. O6mue OIIK-3-Y1 JI1.3J12.1
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 J1.2 KMI1,K P1
TOTUTHBOCKHUTAIOIIETO OIIK-3-V1 JI1.3J12.1 M2
ycrpoiictBa. OcobeHHOCTH OIIK-3-B1 IIK- | JI2.2 JI2.3
pacuera KoTia- 1-31 TIK-1-B1 J12.4 J12.5
yrunmmzaropa /Ip/ TK-3-31 TIK-3- J2.7

V1IIK-3-Bl JI2.8J13.2

3105203354




53

AdpoIMHAMHUYECKUE CXEMBI
ra30-BO3LYIIHBIX TPAKTOB.
TsronyreeBble ycTpoiicTBa
KOTEIbHBIX YCTAHOBOK.
OCHOBBI 23POIUHAMUYECKUX
PacyeToB KOTENbHBIX
ycTaHOBOK.CHCTEMBI
ToruMBonoAa4Yn. TornmBHOE
X034MCTBO MpHU
WCTIOJIh30BaHUM TBEPOTO
ToIuMBa. ToMIUBHOE
XO35IHCTBO NPHU
HCTOJIb30BaHUU KUJIKOTO
TOTUTMBA U TIPUPOTHOTO
ra3a.CHucTeMbl 30J10- U
nulaKoyaneHus. Beixon u
XapaKTEPUCTHKH 30JIbI U
nuiaka. TBepioe U sxuaxoe
uakoynpanenue. CucTeMsl
TUApO- U
ITHEBMO30JIONIUIAKOyAaICHHS.
AGpa3uBHBIIT H3HOC
MIOBEPXHOCTEH U METO/IBI €r0
cHIKeHus. OpraHu3anus
PEMOHTOB KOTEIBHOTO
obopynoBaHusl.
TennorexHuueckue
WCTIBITAHUS KOTEIHHBIX
yctaHoBOK. Ha3zHaueHue u
BUJIbI UCTIBITAHUH,
TpeOOBAHUS K HUAM.
Ormpenienenue OCHOBHBIX
XapaKTepUCTUK PaOOTHI
KOTEJIbHOI'0 arperaTa Io
pe3yabTaTaM UCIIBITAaHUH.
PesxxuMbl pabOThI KOTETBHBIX
YCTAHOBOK M OXpaHa
OKpYXaroLleH cpeabl.
YTunmzanus npoayBOYHBIX
BOJI ¥ 30JI0LIJIAKOBBIX
MaTepHuaoB, HEUTpaau3aLuus
0OMBIBOYHBIX BOJI. PexkuMbI
paboTHl MPOMBIIIUIEHHBIX
KOTEJIbHBIX YCTAHOBOK U MX
TEXHUKO-IKOHOMHUYECKHE
nokasarenau.Meroauka
MIPOBECHUE UCIIBITAHUI
KOTEIbHBIX YCTaHOBOK. /Cp/

36

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

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

2.7
JI2.8]13.2

01023354

54

IToxaroroBka K
sK3aMeny /Dk3aMen/

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

JI1.3J12.8
01023354

KM2

Pa3nen 6. IloaroroBka k
KOHTPOJbHBIM
MEepPONPHUATUHIM H
BBINOJIHSIEMBIM padoTam

6.1

O0beM yacoB
CaMOCTOSTENLHOM paboThl Ha
noarotoBky k KM /Cp/

36

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

JI1.1J11.2
JI1.3J12.1
J12.2J12.3
J12.4 J12.6
2.7
J12.8J13.1
JI3.2J13.3
J3.4
01030233524

KM2




6.2

O0BeM yacoB

CaMOCTOATENbHOM pa6OTLI Ha

nmoaroToBky k BP /Cp/

OIIK-3-31 JI1.1J11.2 P1
OIIK-3-Y1 JI1.3J12.1
OIIK-3-B1 IIK- | JI2.2J12.4
1-31 IIK-1-B1 JI2.5 J12.6
[K-3-31 IIK-3- 2.7
V1IIK-3-Bl JI2.8J13.1
JI3.2J13.3
J3.4

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJjibHbIe MepOnpUusTUs (KOHTPOJIbHAsSI pad0oTa, TeCT, KOJIJIOKBUYM, 3K3aMeH U T.I), BONPOCHI /151
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KoHTponwsHOE
WHIUKATOPBI Bomnpocs! 11 noAroToBKN
KM MEpPOIIPUATHE o
KOMIIETEeHIUH
KM1 Bormpocs! ycrHoro OIIK-3-31;0I1K-3- | I[IpumepHbIe BOPOCHI AJIsl YCTHOTO OIpoca

ompoca

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

1) Kakue peaknuu cTpeMsTCss MAaKCUMAIbHO Pa3BUBATh IPU
OCYILECTBJICHUH TOIIOYHOTO MpoLecca’?

2) K yemy npuBeneT yBeandeHHe 30J6HOCTH TOTUTHBA?

3) ComepxaHHEM KaKHX BEIIECTB B IIPOAYKTAX CTOPAHUS ONIPEACIICTCS
XUMHUYECKUN HELOXKET?

4) K uemy npuBeer 0oJiblasi BIaXXHOCTh TOIUIABA?

5) Ot 4ero 3aBUCHT TOTEPSI TEILIA C MPOBAJIOM TOIUINBA?

6) Kakue ocHOBHBIE TOKa3aTeIN TOIIOYHOTO YCTpoicTBa?

7) KakuepeakuucTpeMsTcspa3BUBaThIIPUTa3U(PUKAHATOILINBA?

8) Kakoe BemecTBo HCIONB3YIOT ITPH TOPSHUH B KAYECTBE OKUCITHTEIS?
9) C 4em cBs3aHa TIOTEPS TEIUIa C YHOCOM?

10) Kak cHU3UTH MOTEpHU TeIIa OT XUMUYECKOH HEMOIHOTHI CTOPaHUs
TomuBa?

11) Kax Ha3bIBaeTCs SHEPTUs HEOOXOUMAs IS pa3pyIICHUS
BHYTPHUMOJIEKYIAPHBIX CBSA3€H NCXOIHBIX BEIECTB?

12) Yro ucnonb3yercs B KaUeCTBE Ta30BOTO TEMJIOHOCUTEIS B KOTIax
ADC?

13) Kax Ha3bIBaeTCsS TeMIeparypa, HauuHas ¢ KOTOpOH cucremMa
crnocoOHa K caMOyCKOpeHHI0?

14) Yro siBnsieTcss OCHOBHOM HCHAapUTEIbHOM MOBEPXHOCTHIO HArpeBa B
KOTJIE?

15) Yemy paBeH ko3¢ GunmeHT H30bITKa BO3LyXa i TU(Py3HOHHON
obmactu?

16) Kax mpoucxoauT C)KUTaHMe ra3a IpH pa3aeiabHON ogade B TONKY
ra3a u Bo3ayxa?

17) Kakue ObIBatoT BUBI TapoTeperpeBareneii?

18) 'opeHue kakoi Toprovell CMecH SIBIISIETCS TOMOTEHHOW peakiueii?
19) Kax mpoucxoanT cxkUraHue rasa IpH pa3aeabHON ogade B TONKY
rasza u Bo3myxa?

20) Kak uzMensiercst Temieparypa rneperpena napa ¢ yBeauueHHeM
Harpy3Kd pagualiioHHOTO aponeperpeBaTers?

21) YTo mpOoUCXOONT C TEMIEPATYPOH B 30HE OKUCIICHUS?

22) Kak nmony4uTh KOPOTKO(aKeTbHOE CKUTaHNE ra3a?

23) Kak u3MeHuTCs TeMmreparypa neperpena rnapa ¢ yBeaIu4eHueM
Harpy3ki KOHBEKTHBHOTO TTapoIeperpeBaTems?

24) YTo nmpoUCXOIMT NIPH IEePexoie OT HIHHHO(DAKETBHOTO CKUTAHUS K
KopoTko(dakenpHOMY?

25) Kax n3MeHnTCS TeMIepaTypa reperpeBa mapa IpH CHIKESHHN
TeMITepaTyphl TUTATEIIFHON BOBI B 6apaOaHHBIX KOTJIAaX?

26) UTo mpoUCXOAUT C TEMIIEPATypPOil B 30HE BOCCTaHOBIICHHUS?

27) Kakoii pa3mep 4acTUI] IMEIOT rpyOOAUCIIEPCHBIEC TPUMECH,
HaxOoJsIIMeCs B IPUPOIHOM Boe?

28) Uro Ha3bIBaeTCs (PU3UUECKON CTaMEH Mponecca CKUIaHHUs
TOmUBa?

29) Kaxkoe ncmons3yercs TaBJIeHUE IS TOPESIOK CPETHETo TaBICHUS?
30) Ha KOTJIBI KaKOTO JaBJICHUS YCTAHABIUBAIOT HEKUIISIIIC
SKOHOMa3eps1?

31) Kak usMeHuTCs TEMIieparypa neperpesa rnapa rnpu CHIKEHUH
TeMITepaTyphl MTUTATEIIFHOH BOJBI B IPSAMOTOYHBIX

KoTIax?




32) Kakoit meTon 00pabOTKH BOIBI HCIIOIB3YIOT AJIS €€ yMATUSHHs?
33) Kakoe ncnomnb3yercs AaBJIeHUE I TOPENOK BBICOKOTO J1aBIEHU?
34) Ha KOTJBI KaKOTO JTaBJICHNS YCTAHABIUBAIOT KHITSAIIHC
SKOHOMai3epsI?

35) Yto B BOAOTPYOHBIX KOTEIbHBIX YCTAHOBKAX JIBHXKETCSI BHYTPHU
3MEEBUKOB?

36) Kakoit meTo1 00paboTKH BOIBI HCIIOIB3YIOT JIJISI €€
obecconuBaHus?

37) JIns dyero ucrnomb3yercs SJKOHOMaki3ep?

38) Kakoe ycTpoHCTBO CITY)KUT JIJIsl YIAJICHHS PACTBOPSHHBIX Ta30B U3
MUTATENBHON BOJBI MTAPOBBIX KOTJIOB?

39) Yto B BOAOTPYOHBIX KOTENbHBIX YCTAHOBKAX BIKETCS CHAPYKU
3MEEBUKOB?

40) Kakoit MmeTon 00pabOTKH BOJBI HCIIONB3YIOT VIS YIAJICHUSI
TpyOOMCIIEPCHBIX TpUMecen?

41) Kaxoii u3 cmoco00B He UCTIOIB3YETCs ISl OUMCTKH ra3a OT MbLTH?
42) Llenpro Kakoro pacdera KOTJa SBICTCS OIpeeTICHUe
TETIOBOCHPHUATHS KaXKIOTO 3IEMEHTa KOTJIa, TEMIIEPAaTypHOTO
Haropa ¥ KodpHIreHTa TemIonepeaady Mo 3aJaHHbIM TeMIIe-paTypam
MPOIYKTOB CrOpaHHs 1 000rpeBacMOii cperbl?

43) Ins 9ero Mpom3BOANTCS HENIpephIBHAS MPOIyBKa MaporeHeparopa?
44) Kaxoe BemniecTBO HanboJiee TOKCHYHO JAJIs1 OpraHu3Ma desoBeka?
45) Kako#i meTo1 00paboTKH BOJBI HCIIONB3YIOT IS yAAJICHUS
TpyOOIUCTIEPCHBIX ITpUMece?

46) Kakoii u3 crioco00B HE HCTIONB3YeTCs U OYUCTKY Ta3a OT MBI ?
47) JIns yero npou3BOAUTCS HEMIpephIBHASI TPOAYBKa aporeHeparopa?
48) Kak Ha3pIBaeTCsl MeTaJUIMYECKasi KOHCTPYKIUS KOTJIa,
BOCIIPHHHUMAIOIIAast MacCHl IEMEHTOB KOTJIA 1 TIepealomas ux Ha
¢dbyngament?

49) [Ins yero npou3BOAUTCS NEpHOAUYECKas NIPOIyBKa
naporeneparopa?

50) Kakoit kputepuii mono0wus siBisieTcst 6e3pa3MepHbIM

k02 puenToM TermnooTAaun?

51) Kak aBukeTcst mapoBOIsiHAasE CMECh B IMOABEMHOM TpyOe Mpu
OTIPOKH/IFIBAHUH ITUPKYJIISIIIAN?

52) Kaxoe yCcTpOHCTBO CITyXKUT JUIsl OTACNICHHUS 1apa OT BOJIBI?

53) B xakoM TepMOJMHAMUYECKOM IPOLIECCE TPOUCXOAUT
napooOpa3oBaHUE B KOTSIBHOW yCTaHOBKe?

54) Kaxyto 09HCTKY IPUMEHSIOT AT yIaIeHHs 3arps3HeHuil ¢
9KpaHHBIX MOBEPXHOCTEH HAarpeBa Kotia?

55) Kakas cxema BKJIIOUEHHsI TapoIeperpeBaTes sBiseTcs
ONTUMAJIbHOM?

56) Kaxyro pazmepHOCTh HMeeT KOA(D(HUIMEHT TEII00TAauU?

57) OcHOBHOE Ha3HaYCHUE OOMYPOBKH KOTEIBHOTO arperara?

58) Uemy paBHa TEIJIOTa CTOPAHUS YCIOBHOTO TOTLIHBA?

59) Uro ciyxut pabodurM areHTOM 00 yBOYHOTO aIllapara Ipu
NapoBOJSHON 001yBKE?

60) Kakoe ycTpoHcTBO 0OecreunBaeT Mpea0TBPAICHUE MOCISICTBHMA
BHE3AITHOTO MTOBHIIIEHHS JaBICHNS B TOTIKE U

razoxomax?

61) [lyist coxuranust Kakoro TOIUIMBA UCIIOJIB3YIOTCS CJIOEBbIE TOIKU?
62) Kakoe ycTpOHCTBO CIYXKHT /U yAAICHHS B aTMOC(epy IPOIYKTOB
cropaHus?

63) Kakas cxema JABM)KEHUS TEILUIOHOCUTENEH 00ecreunBaeT
MaKCUMaJbHOE 3HaYEHUE TEMIIEPATypHOIo Hanopa?

64) 1t coXUraHns KakoTO TOTUTMBA UCTIONB3YIOTCS KaMEpHBIE TOIKH?
65) Kak uzMeHsITcs moTepy AaBICHUS NP YBEIUIEHUN CKOPOCTH
MOTOKA B J1Ba pa3za?




KM2

DK3aMeH

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

Bompocs! k 9x3aMeny

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

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

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

4. NcTOYHMKH TEIIOTH! IIPOMBIIIIEHHBIX KOTEIBHBIX YCTAHOBOK.

5. Knaccudukanus, coctas, pacueTHbIE XapaKTEpPUCTUKH
SHEPTeTHYECKHIX TOILIHB.

6. Ilepecuer cocraBa TOILUIUB U YCIOBHOE TOILIUBO.

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

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

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

10. Pacdersl ropeHus TOILIUBA.

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

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

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

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

KOTEJIBHBIX arperaToB Pa3IHYHbIX TUIIOB.

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

16. TomIMBOCKUTAOLINE YCTPONCTBA KAMEPHBIX TOIOK.

17. OcHOBBI pacyeTa rOpeIOYHbIX YCTPONCTB.

18. Dkcnyaranuy TOMIMBOCKUTAIOIMX YCTPOUCTB U TOIIOK.

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

20. CiioeBbIe TOIKH M 00JTaCTH MX IPUMEHEHUSI.

21. KamepHbIe TONKU C TBEPABIM U JKUJIKUM IIJIAKOYAAJICHUEM.

22. OCHOBHBIE pacUeTHBIE XapaKTePUCTUKU TOMOK.

23. I1pu1enpuroTOBIEHHE Ul KAMEPHBIX TOMOK.

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

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

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

27. OCHOBBI pac4eTa ra30Ma3yTHBIX TOIMOK.

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

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

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

32. Kumsimue v HeKUISIIIIe 5KOHOMaH3ephl.

33. KoHTakTHBIC SKOHOMAN3EPHI.

34. Ha3HaueHne 1 KJIaCCHU(HUKAIH BO3IyXOIOI0TpeBaTeNCH.

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

36. CenapaninoHHbIE YCTPOICTBA.

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

OcHOBHOE 000py/IOBaHHE.

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

arperaTax ¢ €CTECTBEHHOI HUPKYIAMEH U MIPUHYTUTENbHBIM




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

UPKYIISAINH.

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

paboTsl paboTsl A p Aep P

KOMIIETEHIIAHI
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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 3aMCYaHNs, yKa3aHHBIC B PEIICH3UH HayIHOTO
PYKOBOJHTEIIS.

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

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

TEKCT CBOETO BBICTYIUICHHUS IIPH 3aIUTE KYPCOBO MPOEKT.

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

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

2) Kakyto pasmMepHOCTh UMEET TIOTHOCTh TEIIOBOTO MOTOKA?

3) Kaknm crioco0oM NMpONCXOANT MEPEHOC TETUIOTHI?

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

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

8) Kak pasnuuaroTcs TOnKH 1o KoHpuUrypanuu akena?

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

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

12) K xaknM ITOBEPXHOCTSAM HarpeBa OTHOCAT SKOHOMaif3ep U
BO3YyXOTO0TPEBATEND?

13) Uro HeoOxo1uMoO 3HaTh IS BBIOOpA IbIMOcOca?

14) Kak 9acTo IpOU3BOJIAT KaUTaIbHEI PEMOHT KOTJIA?

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

17) Kax yacTo npon3BOIUTCS THIPaBINYECKOE UCTIBITAHNE MAPOBBIX
KOTJIOB?




P2 Jlaboparopras OIIK-3-31;0I0K-3- | B paboTe ocymecTBiseTcss MOACITUPOBaHIE pabOThI TAPOBOTO KOTJIA B
paboTa V1;0IIK-3-BL;IIK-1 | mporpamme u u3ydaercsi MeToanKa pacuera B Microsoft Excel
"UccnenoBanue -31;IIK-1-B1;I1K-3-
paboTHI MapoBOTO 31;IK-3-Y 1;T1K-3-
koTia" B1

5.3. OueHovHbIe MaTepHalJibl, UCNTOJb3YyEMbI€ IJISl IK3aMECHa (onncal-me 6I/IJICTOB, TECTOB U T.II.)

DK3aMCHAIMOHHBII OUJIET M0 JUCHHUIUIMHE BKIIOYACT B ce0s IBa TCOPETHUYECKUX BOMPOCHI U 33a1a4y M0 TeMaM, H3JI0KECHHBIM B 4
paznene ganHoit PI1/{. bruers! xpaHsTcs Ha kadenpe H YTBEpXKICHHI €€ 3aBEIYIOLINM.

O6pa3zern sK3aMeHAIIIOHHOTO OneTa:

MUHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBanus Poccuiickoit deneparuu
HoBotponuxuii pumman

®DenepabHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIbHOTO YUPEKICHHUS
Briciiero o6pazoBanust

HanuonaneHbIi Hcciea0BaTENbCKUH TEXHOIOIMYECKUN YHUBEPCUTET
«MHUCHUC»

Kadenpa a51eKTposHepreTHKy 1 31eKTPOTEXHUKN

BUJIET Ne 1

Jucrmmnnna: «KoTensHble yCTaHOBKU U TTAPOTEHEPATOPED»

Hanpasnenue: 13.03.01

®opma 00ydeHus: 3a04Hast

®dopma poBeaeHN PK3aMeHA: MTHCEMEHHAS

1. Knaccuguxarys KOTelIbHBIX YCTAaHOBOK M aporeHepaTopoB. OO1mas XapaKTepUCTHKa COBPEMEHHBIX
KOTEIIbHBIX YCTaHOBOK

2. VICTOYHUKY TETIOTHI MPOMBIIUICHHBIX KOTEIBFHBIX YCTaHOBOK.

IIpumepsl 3a1au 1 3a1aHNil HA DK3aMEH:

1) Kakoit 06bem CO2 (nipu miaotHoctH 1,977 kr/mM3) o0pa3yercsi B pe3yibTaTe MOJHOTO CKUTaHus 1 Kr yriepoaa?

2) Kaxkoit 06beM Bo3ayxa moTpedyeTcs IS MOJTHOTO CKHUraHus | Kr yrieponxa?

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

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

5) Onpenenurs, HACKOJIBKO M3MEHHUTCS pacronaraeMasi TEmIoTa Mas3yTa MpH HCHOJIb30BaHUU AJIS pachblia MasyTa mapa B
konmuectse 0,15 kr mapa Ha 1 kr masyra. [Ipunsats nasnenne napa 1,6 MIla, temnepatypy mapa 300 °C.

6) Omnpenenuts 3k0HOMUIO TomaKBa B KoTiie BK3-210-140DXKIII 3a cueT BHINOIHEHHUS Ta30IJIOTHOTO CTAIBHOTO KOXKYyXa

CHapyH 0OMypOBKH KOTJIa U ra30xoja. TommuBo-npupoaHslii ra3 OpeHOyprckoro MECTOPOXKACHUSI.
IIpumMepsl BOIPOCOB U 33aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

[TapoBoii koTen — 3T0:

YCTPOWCTBO LTS IPON3BOJICTBA ITapa

YCTPOUCTBO U1l IPOU3BOCTBA IPOAYKTOB CTOPAHUS
YCTPOMCTBO /715l TOATOTOBKH TOILIIMBA

YCTPOWCTBO LTS IIPOM3BOJICTBA TOPSIETO TYThS

K TommmMBHBIM KOTJIaM OTHOCSITCS:

KOTJIBI HA OTXOAAIIUX TEXHOJOI'MYCCKUX rasax

KOTIJIBI, pa60TaIOIl[I/Ie 3a CYET TCIUIOTHI PAa3JIMYHBIX TOIUIUB
KOTJIBI, UCTIOJIB3YIOIIUE TCIUIOTY TEXHOJIOTUICCKOTO TPOAYKTA
OJICKTPOKOTJIbL

Kakas 13 npe/icTaBIeHHBIX KOMIIOHOBOK KOTJIOB CYIIIECTBYET:
0-o06pa3zHas
X-obpa3Has
IT-o6pa3nas
W-o6pa3nas

Kaxkwue ycrpoiicTBa B KOTJIaX HIPUMEHSIOTCS JUIS CKUTAHUS TBEPIOTO TOILTHBA?
TOPEJIKN

(hopcyHKu

TOIIKH

HWHKEKTOPHI

IMponyeka koTia - 3TO:




yJaJleHHe TOIUIMBA U3 TOIIKU

yIaJIeHHE BOJIbI 3aIPA3HECHHOM IPUMECAMHU
yIaJeHHe 30716l ¢ IOBEPXHOCTEN Harpesa
yJaJleHue IPOyKTOB CrOpaHus U3 KOTJIa

KIIJI xoTya mo o6paTHOMY OajaHCy, MOKHO OTPEICIUTh Yepes:
OTHOIIIEHHE TOJIE3HO 3aTPaueHHON TEIUIOTHI K pacroiaraeMon
TCIIJIOBBIC HOTepI/I

IKCEPreTHUECKIUHKII

OTHOIIICHHE PACIOaraeMoi TEIUTIOTHI K MOJIE3HO 3aTPaueHHOM

KIIJ] xoTna OpyTTO Ha3bIBAIOT:

KII/] xoT/1a He YYUTHIBAIOIINIA COOCTBCHHBIC HYKIbI
KII[] xoTxa y9uThIBalONIHNA COOCTBEHHBIE HYXKIIBI
KILJI xoT1a y4uThIBaIOMH IOTEPU
skcepreruueckuii KITJ[ korna

B kakoM nuama3oHe TeMmIiepaTryp MOryT paboTaTh MUPOIU3HBIE KOTIIBI?
100-200°C

200-800°C

800-1000°C

1000-1500°C

[Mrponms — 3T0: TePMHUIECKOE Pa3oKEHHE OPTaHHIECKAX IPUPOTHBIX COCIUHEHUIH

IPU HEOCTaTKe KUCIOPOJia TEPMUIECKHIE PA3I0KEeHNE HEOPTraHMYECKUX BEIIECTB

pu U30BITKE KUCIOPOia TOPEHHE OPraHUMYEeCKUX MPUPOIHBIX coeauHeHnit ¢ BoiaeneHrneM CO2 u CO mpoliecc ropeHus: APeBeCUHbBI
MIpH MOCTOSIHHOM nojiaue 02

KaxoBa MUHUMAaNBHO pa3penieHHast BBICOTa OT TOIKU KOTAa A0 Aediekropa?
RBY

S5M

8 M

10 m

B kakux MmoMemnieHusx 3anpenieHa yCTaHOBKa ra30BbIX KOTJIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTHJISIIUOHHBIE CHCTEMBI

B [IOMEILCHUSX MO/BAJA

B KOPHIOpPaxX ¥ Ha OaJKoHe

BO BCEX BBILICTIEPEUHCICHHBIX

KakoBbl MUHUMaJIbHBIC TPEOOBAHMUS K rabapuTaM MOMENICHHUS TS KOTSIbHOMN?
IUIOIIAb 3 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 2 M

IUIOMIAIb 5 M2 M BBICOTA ITIOTOJIKOB HE MeHee 3 M

IIomaab 4 M2 1 BeICOTA ITOTOJIKOB HE MeHee 2,5 M

mIomaab 6 M2 ¥ BeICOTA ITOTOJKOB HE MEHee 2,5 M

Uro Takoe MOAYISILIKS Ta30BOr0 KOTa?

CHUCTEMa BKJIFOUEHUS-BBIKIIIOUSHHS KOTJIa JUTsl TOAICPKaHus 3aJaHHOW MOIIHOCTH

AHTHIUKIMYHOCTH, HE JTAIOIIAs KOTIY MOCTOSHHO BKJIIOYATHCS M BBIKITIOYATHCS (DYHKIHS KOTJIA OTKITIOYAThCS MIPU JTOCTIKEHUN
MaKCHUMaJbHOH MOITHOCTH

CIOCOOHOCTh KOTJIa aBTOMAaTHYECKH U3MEHATH CBOIO MOIIHOCTh B 3aBUCMMOCTH OT BHEUTHUX YCJIOBUHU

C KaKUMH THUIIAMH KOTJIOB HEBO3MOYKHO HCIIOJIB30BAHNE KIIACCHICCKHIX KAPIUYHBIX )II)IMOXOI[OB?
JIU3CIIBbHBIC

KOHACHCAIITUOHHBIC

TBEPAOTOIIINBHBIC

TMMUPOJINU3HBIC

KoTJ1bI OT KaKO¥ MOIIIHOCTH JTOJIKHBI YCTAaHABIUBATHCS B IIOMEIICHNH, OTICIILHOM OT BCETO 3/IaHUs?
150 xBt
250 kBt
350 kBt
450 kBt

K kakoi pa3HOBHAHOCTH OTHOCHUTCS cepus KOTJoB ['anman?
IN3eTIbHBIE

ra3oBbIE

AIIEKTPOIHBIC




TBEPAOTOIIIIMBHBIC

I'me pacmonaraeTcs ra3oBas ropeika B KOMOMHHPOBAHHOM KOTIIEe?
HIDKE TOIIOYHOM KaMepbl

BBIIIIE€ TOIIOYHOW KaMepbl

cOOKy Ha KopIryce

B BEpXHEH 4acTU KOTia

OnrKe K IBIMOXOLY

Kakoe cpennee 3HaueHne kodpdunnenta npeoodpazosanus sueprin (COP) uMeroT ra30Bbie KOHCHCAIIMOHHBIE KOTITBI?
0,93
0,98
1,08
1,57

Yto u3 ceds NMPEeACTaBIsET KOAKCHAIBHBIN IbIMOX0.?

JIBE CBapEHHBIEC TPYOBI PA3HOTO THAMETPa C MIEPEX0I0M MTOCEPeINHE KOHCTPYKITH

TpyOa B TpyOe ¢ pa3HBIMHU JHaMETPaMH, KOTOPBIC BCTABIECHBI OHA BHYTPh APYTOH M KECTKO 3aKpEIIeHBI MEXKITy COO0i
KBaJ[paTHas KUPIUYHAs TPyOa C pa3MEleHHOW BHYTPHU CTaJIbHOM TpYOOH KPYIIIOTo ceueHust

I'-o6pa3Has TpyOa B TEIIOM30JISAIINH U3 HETOPIOYMX MaTepHaJIOB

Jlnst gero ycTaHaBNIUBAeTCs MPUEMHBIH KOJLIEKTOP?

JUISL IPHEMA TEIJIOHOCUTENS U3 HCTOYHHUKA BOJJOCHA0KEHNUS
JUISL CTIMBA TEINIOHOCUTENS

JUI pacIpeAeieHUs TEIUIOHOCUTENS [0 KOHTYpaM OTOILICHUS
JUISL BO3BpAaTa TEMJIOHOCHUTENS JUIsl ITOCIEAYIONIEro HarpeBa

C KxaKoi IeprHOANIHOCTHIO ITPOBOANTCS OUepeHas IPOBEpKa 3HAHMI 110 BOIIPOCcaM 0€30ITaCHOCTH MPH SKCINTyaTalnuH TETIOBBIX
SHEProyYCTaHOBOK Y JIHII, SIBISIOLINXCS OTBET-CTBEHHBIMH 32 UCIPABHOE COCTOSHUE U 0€30TAaCHYIO SKCILTyaTaIHIO TETIOBBIX
SHEProyCTaHOBOK?

HE PeXkKe OHOIO pas3a B Iojl

HE PekKE OJHOIO pas3a B IATh JET

HE pexKe OJHOrO pas3a B TP rona

HE peXKe OJHOTO pas3a B CEMb JIET

Kakyro Temneparypy JoKHA IMETh BOAA, UCIIONb3yeMast TPH THAPABINYECKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
He HIKe 5 °c u He BeIme 30 °c

He Hmwke 10 °c u He BoImIE 40 °C

He Hke 5 °c u He BoInIe 40 °c

e Hmke 0 °c u He BoImIE 20 °C

C Kaxoi MepuoOANYHOCTHIO MPOBOAATCS TEKYLIHE OCMOTPHI 3JaHNUI M COOPYKEHHM CO CPOKOM 3KCIUTyaTanuu 10 15 et mis
KOTEJIBHBIX YCTaHOBJICHHON MOIIHOCTHIO MeHee 10 I'kan/uac?

HE peXke 0IHOTO pa3a B 6 MecsleB

1 pa3 BrOA1

HE peke OHOTO pa3a B 4 Mecsma

HE peXke 0JHOTO pa3a B 3 Mecsiia

[Ipn xaKoM yCIIOBHH JOITYCKAETCs CITyCKAaTh BOAY M3 OCTAHOBJIEHHOTO ITAPOBOTO KOTJIA C €CTECTBEHHON IUPKYIISIHEH?
HOCJIE CHIDKEHHS JIaBJICHHs B HEM 710 HOMHHAJIBHOTO 3HAYCHHS

HOCJIE CHYDKEHHS JIaBJICHMS B HEM JI0 MUHHMAJIbHOTO 3HAUCHHS, YCTAHOBJICHHOTO I1acIOPTOM

TIOCJIe CHIDKEHUS JaBJICHHS B HEM JI0 aTMOC(HEPHOTO

Kaxkas cucrema oTorieHnst o00opyayercsi mpubopamMy aBTOMAaTHYECKOTO PEryIMpoBa-HUs PACX0/1a TEIUIOBOH SHEPIuy U
TETUIOHOCHUTENS?

CHCTEMa C PaCUCTHBIM PacXo0M TEIUIOTHI Ha OTOIUICHHE oMemieHus 35 kBt u 6oinee

BCE CHCTEMBI OTOIIIEHHS HOJIKHBI OBITH 000PYAOBAHBI TAKUMH IPHOOPaMU

CHCTEMa C PACYETHBIM PACX0JIOM TEIUIOTHI Ha OTOIUICHUE ToMeleHus 25 kBT u 6oiee

CHCTEMa C PaCUECTHBIM PACX0JOM TEIUIOTHI Ha OToIIeHHe moMemneHus 50 kBt u 6onee

HuxHror0 TpaneueBUAHYIO YaCcTh TONKU KOTEIBHOTO arperata Ha3bIBaloT.....
BO3/lyXOIO0rpeBaTeNIEM

ropsiueil BOpOHKOH

SKOHOMai3epoM

XOJIOJHON BOPOHKOM

Kotnbel ¢ MHOTOKpaTHON IPUHYAUTENLHON LUPKYIALUEH - 3TO KOTIbI, B KOTOPBIX ...
JBIDKEHHUE BOJBI U TAPOBOISHON CMECH B LIUPKYIAIIHOHHOM KOHTYpE OCYIIECTBIsIeTCA IPUHYIUTEIBHO (HACOCOM)




JBUXKCHHUC BOJbI U HapOBO,HﬂHOﬁ CMECHU NABUKYTCS HUKIIUYHO IO HACOCOM U TMO3BOJIAIOT CHU3UTL TEMIIEPATYPY MMPOAYKTOB
CropaHus

HET BECPHOTO OTBCTA

JBUXKCHHUC BOJbI U HapOBO,Z[ﬂHOﬁ CMECU NBUKYTCA HUKIIUYHO U MTO3BOJIAIOT IMOJHEE

MO’KHO JIM 3KCIUTyaTHPOBaTh HEUCIIPABHBIE OTONUTENIBHBIE TPUOOPEI?
MO>KHO, €CJIM Ha 9TO €CTh pa3peleHue nHenekropa ['ocrnoxHag3opa
MOXHO, €CTH 3TO He YTPOKaeT JKU3HU U 3JJ0POBBIO TIOJCH

MO>KHO, €CIIH 3TO 00YCIIOBJICHO IPOM3BOJICTBEHHOI HEOOXOANMOCThIO
IMpaBunamu mosxkapHoit 6e3omacHocTH B PO 310 3ampereHo

B KOTENpHBIX KaKO MOITHOCTHIO HEOOXOJUMO BECTH HAOJIOJJCHUE 38 YPOBHEM IPYHTOBBIX BOA?
B KOTEIIbHBIX YCTaHOBJICHHOI MoITHOCTHIO 1 1 Oonee ['kan/gac

B KOTEIIbHBIX YCTAHOBJIIEHHOI MOITHOCTRIO 5 1 Oornee ['kan/gac

B KOTEJIBHBIX YCTaHOBJICHHOHM MomrHOCTRIO 10 u 6onee ['kan/uac

BO BCEX KOTENBHBIX

C Kxaxoil IepHOANIHOCTHIO JOJDKHBI IPOBOANUTECS HAPYKHBIE OCMOTPHI ABIMOBBIX TPYO M Ta30X0H0B?
HE pexe OJHOrO pas3a B Mecsll

HE peXKe OJHOTO pas3a B IOJrona

OJIMH pa3 B T/l BECHOM

He peXe 0JIHOTO pa3a B TpH roja

C xakoi NEPUOANIHOCTBIO JOJDKCH ITPOBOAUTLCA BHyTpeHHPII}‘I OCMOTp )ILIMOBOf/i pr-6BI U ra3oxoJa ¢ OTKIFOUCHUEM BCEX
MOAKIFOYCHHBIX KOTJIOB?

HE PeXe OJIHOTO pa3a B IECATH JIeT

HE pPeXe OJHOTO pa3a B IIATH JIeT

yepes3 5 JIeT mocie BBOJa B 9KCIUTyaTalluIoO U B JalibHEHIIIeM He pexxe oHOTo pasa B 10 et

gepe3 10 et mocie BBOAA B KCIUTyaTaIMIO U B JAIbHEHIIIEM He pexe OJHOTO pa3a B TP roja

B cooTBeTcTBUY ¢ TpeOOBAaHUSIMHU KAaKOTO JOKYMEHTA JIOJDKHA OCYIIECTBISITHCS KCIUTYaTaIHsl IHIMOBBIX M BEHTHIISIIMOHHBIX
MPOMBIIIIEHHBIX TPY0?

B cooTBeTcTBUH ¢ DeaepanbHbiM 3akoHOM OT 30.12.2009 Ne 384-D3 «Texuuueckuil peryiaMeHT 0 6€30MacHOCTH 3JaHUN U
COOPYKEHHID»

B COOTBETCTBUH ¢ [IpaBriIaMy TEXHUUECKON IKCIUTyaTaI[MH TETIIOBBIX SHEPTOYCTAHOBOK

B COOTBETCTBUH ¢ [IpaBuiiaMu TeXHUKH 0€30MAaCHOCTH MPH IKCIITYaTallUH TEIIIOMEXaHUIECKOTO 000pYAOBaHHS IIEKTPOCTAHIINNA U
TEIIOBBIX CeTel

Kro B opranusanuu yreepxkaaeT exXeroaHblil KajleHAapHbli I1aH PEMOHTA 31aHUM U COOPYXKEHUI KOTEIbHON?
OTBETCTBEHHBIH 3a HCIPAaBHOE COCTOSHUE U 0€30MAaCcHYI0 IKCIIITyaTalluio TEIIOBBIX YHEPrOYCTaHOBOK
TJIaBHBIN HEPTeTUK OPraHU3aLUH

PYKOBOAMTENb OpraHU3aluU

[JIaBHBII MEXaHUK OpraHU3aLuu

Kaxoii momkHa OBITH MaKCHMalbHas BETMYIHA KOJICOAHHSI TaBICHNS ra3a B ra30MpoBo/Iie KOTSTBHONU?
HE BBIIIE BETNYNHEI, YKa3aHHON B MECTHOI MHCTPYKIHH, HO He BhIIIE 25 % pabodero qaBieHus
He BBIIIE BEINYUHBI, YKa3aHHON B MECTHOI HHCTPYKIHHU, HO He Bbme 20 % pabodero qaBieHus
HE BBIIIE BEJINYMHBI, yKa3aHHONH B MECTHON MHCTPYKLHH, HO He Bbite 10 % pabouero nasieHns
He BBIIIE BETNYNHEI, YKa3aHHOH B MECTHOI MHCTPYKITNH, HO He BhIIe 15 % pabodero maBieHus

C Kako# MepruoIUIHOCTHIO JOJDKHBI IIPOBOAMTHCSA 00XO0/IbI TPACCHI TIO3EMHBIX Ta30TPOBOIOB, HAXOISIIUXCSA HA TEPPUTOPUH
KOTEJIbHON?

HE peXe OJHOTO pas3a B TP JHS

HE peke OHOTO pa3a B JIBa THs

HE peXKe OJTHOTO pa3a B HENEIIO

HE peXKe OJTHOTO pa3a B MecsIl

KeM nmpon3BoIUTCS €KeCMEHHBIN KOHTPOJIb 32 COCTOSIHUEM 30JI0YJIOBUTEIICH U UX CUCTEM?
PEMOHTHBIM IIEPCOHATIOM

9KCIUTyaTallMOHHBIM [IEPCOHAIOM

cIeaabHO Ha3HauYaeMOl KOMUCCHEH

FIIG JTOJKHBI HAXOAUTHCA PEKUMHBIC KaPThI 110 SKCIUTyaTallun KOTJIOB?

B OTJCJIC TJTIABHOT'O DHEPTCTUKA

Y OTBETCTBCHHOT'O 3a 6630HaCHyIO OKCILTyaTaluIo IMapoOBbIX U Bouorpeﬁ}mx KOTJIOB
Ha IUTax yrIpaBJICHUA

B IPOU3BOJACTBEHHO-TEXHUYCCKOM OTICIIC




C xakoi MEPUOANIHOCTBIO MPOBOAATCA PEKMMHO-HAIAAOYHBIC UCTIBITAHUS KOTJIOB, pa60Ta10m1/1x Ha TBEPAOM U KUJIKOM ToIiuBe?
HC Jalie OJHOro pa3a B ACCATH JICT

HC Jalie 0JHOT0 pa3a B BOCEMb JICT

HE PEKE OAHOTO pasa B IATH JICT

HE PEKE OAHOI'O pasa B ACCATH JICT

C KxaKoi IeprHOANIHOCTHIO ITPOBOIATCS PEKUMHO-HAIAT0YHBIE HCTIBITAHAS KOTJIOB, pabOTaIOINX Ha Ta3000pa3HOM TOILTHBE?
HE pe’Ke OJHOTO pa3a B BOCEMb JIET

HE PEXKeE OJHOIO pas3a B TpU roja

HE PeKe OJHOTO pa3a B MATH JIET

HE PE’kKE OJHOIO pas3a B AECATH JIET

Kaxoii ypoBeHb BOJIbI JOIKEH OAAEP)KUBATHCS B KOTIIE?

YCTaHOBJICHHBIH PACIIOPSHKEHUEM PYKOBOIMTENS OpraHU3AIlNH

YCTaHOBIICHHBIH 3aBOJJOM-U3TOTOBUTENEM MIIH CKOPPEKTHPOBAHHBIN HA OCHOBE ITyCKOHANIA{OYHBIX UCIBITAHUH
YCTaHOBIICHHBIH B COOTBETCTBHHU C peKOMEHAAMsAMU Pocrexnanzopa

HE MEHEE YCTAaHOBJICHHOTO MO PE3yNbTaTaM PeXUMHON HalaIKK ¢ oTKIoHeHHeM £0,1 %

IIpu xaKoM yCIIOBHU JOIYCKaeTCsl CITyCKaTh BOAY M3 OCTAaHOBJIEHHOTO ITAPOBOT0 KOTJIA C €CTECTBEHHON LUPKYIIAIHEi?
MOCJIE CHIDKEHUS JABJICHHs B HEM [0 HOMHHAIIBHOTO 3HAYEHUS

TIOCJIe CHIDKEHUS aBJICHHS B HEM JI0 aTMOC(HEPHOTO

MOCJIe CHIDKEHUS aBICHHS B HEM 0 MUHMMAJILHOTO 3HAUEHHUS, yCTAHOBIEHHOTO NaCIOPTOM

Kak gacTo He00X0IMMO IPOBOIUTH BHYTPEHHHUI OCMOTP J1€adpaTopoB?
SKEMECSTIHO

©KEKBaPTAIbHO

€KETOHO

o Mepe HeoOX0ANMOCTH

C Kakol NepHOIMYHOCTBIO IOJKHBI IIPOBOANTHCS THAPABINYECKUE UCTIBITAHHS KOTIIOB?
HE peXe OJHOTO pasa B JIECATH JIET

HE peke OHOTO pa3a B TPH rojia

HE peXe OJHOTO0 pasa B IIATh JIET

HE pexe OHOTO pa3a B CEMb JIET

Kakyro Temneparypy JoKHA IMETh BOAA, UCIIONb3yeMast TPH THAPABINYECKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
e Hmke 0°Cu He Boime 20 °C

He Hmwke 5°Cu e Boie 30 °C

He Hmwke 10°Cu ne Boimie 40 °C

e Hmxe 5°Cu ue Boimre 40 °C

KakoBo MuHIMaITEHOE BpeMsI BBIIEPIKKH O] TPOOHBIM JaBICHHEM BO BPEMS IIPOBECHHUS IMAPABIMYECKIX UCIBITAHUH KOTIa?
5 MUHYT

10 MmunyT

8 MUHYT

3 MUHYTBI

B kakoM cirydae U3 HepedrcIeHHBIX KOTEN HE MOIEKNT HEMEJICHHOH OCTaHOBKE M OTKITFOUECHHIO?

MPOU30IILIO CHIDKEHUE YPOBHS BOJBI HIDKE JOIYCTHMOTO YPOBHS

ecIH JaBleHHe B 6apabaHe KOTIa MOAHAIOCH BBIIIE PA3pPEeLIEHHOTO Ha 5 % U Janblle He pacTeT

€CJIM MPOM3O0IIIO CHIDKEHHE PAcX0/a BOJIbI Yepe3 BOJIOTPEIHBII KOTEN HIKE MUHUMAIBHO JOIYCTHMOTO 3HAYEHHUS

€CJIM TIOBBICHJIACh TEMIIepaTypa BOJIBI Ha BRIXOJIE U3 BOAOTPEHHOTO0 KoTia 10 3HaueHns Ha 20°C HIpKe TeMnepaTyphl HACHIIICHHS,
COOTBETCTBYIOIIEH paboueMy AaBICHHIO BOABI B BEIXOIHOM KOJUIEKTOPE KOTJIA

Ha kakyro BeTMUMHY HACTPAMBAIOTCS IPEIOXPAaHUTEIbHBIC KIIAaHbI TAPOBBIX KOTIIOB:
Ha 5% BbIIIIE Pa3PEIICHHOTO

Ha 10 % BBIIIE pa3penIeHHOTO

Ha 15 % BbIIIE pa3pelIeHHOro

Ha 25% BBIIIE Pa3peIIEHHOIO

ITapoBble KOTJIBI KAKOH ITPON3BOANUTENEHOCTH JOJKHBI OBITH 000PYOBaHbl YCTAHOBKaMH IS JIOKOTIOBOIT 00pabOTKH BOJBI:
HapoNpPON3BOIUTENBHOCTBIO 0,7 T/4ac U BbILIE

Maponpou3BOANTENbHOCTRIO 0,5 T/9ac

C KaMEpHBIM CIKUTaHUEM TOIUTHBA IAPOIPOU3BOIUTENBHOCTHIO 0,5 T/uac

HapoIpPOU3BOIUTEIBHOCTBIO 1 T/4ac.

ITocTopoHHHE JTTIa B KOTEIBHYIO MOTYT JIOITyCKAThCS:
TOJIBKO C Pa3pelICHHs BIAICNbIA U O3 ero COMPOBOXKICHHS




TOJIBKO C Pa3pelIeHns BIajeblla U B COMPOBOXKIECHUN €T0 MPeACTaBUTENS
OrpaHWYCHHH 110 JOMYCKY HET

IIpu sxcrmyaranuu I'PII Tekymuii peMOHT BBINIOJIHAETCA:
He pexe 1 paza B 6 MecsileB

He pexe 1 paza B 12 mecsiieB

He pexe 1 paza B 3 Mecsna

He pexe 1 paza B MecsI|

ITpu xakoif KOHIIEHTPAIINH I'a3a B MOMEIICHNH JODKHEI CpaboTaTh CUTHAIM3AaTOPEI, KOHTPOJIHMPYIOIIHE COCTOSIHHE 3aTa30BaHHOCTH
10% oT HIKHEro KOHIICHTPAI[MOHHOTO Tpe/ena PacIpOCTPaHEHHUS IIITAMCHI
15% 0T HIXKHEro KOHILEHTPAI[MOHHOTO Mpejena PacpoCTpaHeHUs IITaMeHU
20% 0T HMYKHEro KOHLEHTPAL[MOHHOTO Npeena PacpoCTPaHEHUs IITaMEHN
30% OT HUKHETO KOHLIEHTPAILlMOHHOT'O NIpeJiella pacIpOCTPaHEHUs IUIaMEHU

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

OreHKa KypcOBOTO IIPOEKTA SABISCTCSA KOMITIEKCHOH. IIpu 3TOM yunTHIBaroTCS ciemyromue GakToOphl: aKTyalbHOCTh BEIOpaHHON
TEMBI; TOTHYHOCTh METOIUKH pacueTa; cBo00JHOE BIafieHHe METOAUKON pacuera; KyabTypa 0(hOpMIICHHUS HOACHUTEIBHOM
3aIHCKH; CAMOCTOSATEIBHOCTh BBIBOJIOB. Bce 3T0 cymMMupyeTcst B HTOTOBYIO OLICHKY.

OueHka pe3ylIbTaTOB 3aIIUTEI KypPCOBOTO IIPOEKTA OCYIIECTBIACTCS MO OalbHON CHCTEME (KOTIMIHOY», «XOPOILIO»,
«YIOBIETBOPUTETBHOY, «HEYIOBIETBOPUTEIHHON ).

O1eHKa «OTIMYHO» BBICTABISIETCS, KOTIa paboTa COAEPKUT IPaMOTHO U3JI0XKEHHYIO PACUETHYIO 0a3y, XapaKTepu3yeTcs
OTCYTCTBHEM OIIMOOK B pacueTax, JOTMYHBIM M IT0CIIEI0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM dacTy. [Ipu 3amure
paboTH! 00y4aromMiiCS MOKA3BIBAET TITyOOKIE 3HAHHUS BOIIPOCOB TEMBI; CBOOOHO OTIEPHUPYET PACUETHBIMHU JaHHBIMH; JIETKO
OTBEYaeT Ha MOCTABJIECHHbIE BOMPOCHL

O1eHKa «XOPOILI0» BBICTABIISACTCS, KOTAA pab0oTa COJICPIKUT IPaMOTHO M3JI0KEHHYIO PacueTHYI0 0a3y, XapaKTepu3yercst
OTCYTCTBHEM OIIMOOK B pacyueTax, JOTHIHBIM H MOCIIEOBATEIHHBIM H3JI0KEHIEM MaTeprala B OSCHUTENbHOM yacTh.[ | [Ipn
3ammuTe paboTs! 00yJaromuiics TOKa3bIBACT 3HAHMS BOIIPOCOB TEMBI; 03 0COOBIX 3aTPyAHCHUI OTBEYAET HA IIOCTABICHHEIE
BOIIPOCHI.

OneHKa «yIOBIETBOPUTEIHHO» BBICTABIISETCS, KOT/Ia pab0Ta COJEPKUT PACUeTHYIO 0a3y, XapaKTepU3yeTcs HAININEM OTACIBHBIX
ommbOok B pacuerax. IIpu 3ammre 00ydaroIuics IPOSBISIET HEYBEPEHHOCTb, ITIOKA3bIBACT Cl1a00e 3HAHUE BOIIPOCOB TEMBI, HE 1T
MOJHOTO, APTYMEHTUPOBAHHOTO OTBETA Ha 3aJaHHBIC BOIIPOCEHL.

O1LieHKa «HEYIOBIETBOPUTEIBLHO» BBICTABIISETCS, KOT/Ia paboTa HE COAEPKUT PacyeTHYIO 0a3y, He OTBEYaeT TPEOOBAHMSM,
M3JI0’KEHHBIM B METOIMYECKUX YKa3aHHIX, IMEEeT 3HAUNTEeNbHBIC ONTHOKY B pacderax. [Ipu 3ammTe oOydaromuiics 3aTpyqHsIeTcs
OTBEYaTh Ha MOCTABICHHBIEC BOIIPOCHI IO TEME, HE 3HACT TEOPUH BOIPOCA, IIPH OTBETE JOMYCKAET CYIIECTBCHHBIC OIIHOKH.
[TpoxosxaeHne KOHTPOJILHOTO MEPONPHSTHS 110 3aIlUTE KypCOBOI'O IPOEKTA CUUTACTCS BHITIOJHEHHBIM YCIICLITHO, €CIIH TIPH €0
OLICHUBAHMH MOJTy4€HA OLIEHKA HE HIKE «YJOBICTBOPUTEIHHON.

Kpurepun oneHrBaHUS OTBETa HA SK3aMEHe

O1LeHKa «OTIMYHO» BBICTABISIETCS, KOTIa 00YUAIOIMICS IEMOHCTPUPYET CUCTEMHbIE TEOPETHUECKUE 3HAHMS, BIIAJICET
TEPMHHOJIOTHEH, 1eflaeT apryMEHTHPOBAHHBIE BEIBOBI H 0000IICHHS, IIPHBOAUT IIPUMEPEI, TIOKa3kIBacT CBOOOTHOE BIIaeHHE
MOHOJIOTHYECKOH PEUbI0 M CHOCOOHOCTH OBICTPO PEarnpoBaTh Ha YTOYHSIOIINE BOIIPOCHL.

O1eHKa «XOPOILI0» BBICTABIISAETCS, KOTAa 00yJaromuiicss JTeMOHCTPUPYET POYHBIC TEOPETHYECKHE 3HAHUS, BIaJeeT
TEPMUHOJIOTUEH, AeNIaeT apryMEHTHPOBAHHBIE BHIBOIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JIEIAET HECYIIECTBEHHBIC
OIIMOKH, KOTOPBIE OBICTPO NCIIPABIIIET CAMOCTOSTEIEHO MIIH IIPH He3HAYUTEIFHOM KOPPEKIIMH ITPEIoAaBaTeNeM.

Or1eHKa «yJIOBIETBOPUTEIBHOY» BBICTABISIETCS, KOTIa 00yJaloIUiics HerTyOOKie TeOpeTUIeCcKre 3HaHUs, IPOSIBIIAET cIabo
copMHpOBaHHBIC HABBIKM aHAJIN3A SIBICHUHI U IIPOLIECCOB, HEAOCTATOYHOE YMEHHE JIeIaTh apI'yMEHTUPOBaHHbIC BHIBOJIBI U
TPUBOIMTE IPUMEPHI, TOKA3BIBAECT HE TOCTATOYHO CBOOOIHOE BIIaJICHNE TEPMUHOIOTHEH, TOTHIHOCTHIO U ITOCIEI0BATEIEHOCTRIO
W3JI0KCHNS, JENaeT OIIHOKH, KOTOPBIE MOXKET HCTIPABUTH TOJIBKO IIPH KOPPEKINH MPEIIOAaBaTENIEM.

OlrieHKa «HEYJIOBIETBOPUTEIHHO» BBICTABIISETCS, KOTAA 00yJarolIuiicss JeMOHCTPUPYET HE3HAHUE TEOPETHYECKUX OCHOB IIPEAMETa,
HE YMEET JIeNaTh apryMEHTHPOBAHHBIC BBIBOIBI M IPHBOIUTH IIPUMEPHI, HE BIAJEET TEPMUHOJIOTHEH, IIPOSBIISET OTCYTCTBHE
JIOTHYHOCTH U TTOCTIE0BATENFHOCTHIO U3IIOKEHNUS, AENNAeT OMIMOKH, KOTOPhIe He MOJKET UCIIPABUTh JaKe IIPH KOPPEKIINH
IpernoaaBaTeseM.

ITpoxoskieHre KOHTPOJIBHOTO MEPONPHATHS 10 cllade 9K3aMEHA CUUTACTCS BHITOJIHEHHBIM YCIICIITHO, €CJIH IIPH €TI0 OLICHUBAHUN
TMOJTy4eHA OLIEHKA HE HIKE «YIOBICTBOPUTEIHHOY.

Kpurepun oneHrBaHUS cayn IK3aMeHa B (JOpMe KOMIIBIOTEPHOTO TECTUPOBAHHUS:

OreHka "oTIHYHO" BBICTABIACTCS, KOTAa 00ydaronuiicst Habpai 3a Tect 6aiioB He MeHee 90% 0T MakCHMaJIbHO BO3MOYKHOTO
KOJIIYECTBaA.

OrmeHka "xopoo" BeICTaBIseTCs, Kora oOydaromuiics Habpan 3a TecT 6ayuioB He MeHee 70% OT MaKCHMaJIbHO BO3MOXKHOTO
KOJIMYECTBA.

OreHka "yIOBIETBOPUTENHHO" BBICTABIISIETCS, KOTIa 00yJaroIuiicst Habpal 3a TecT 6aJIoB He MeHee 55% 0T MaKCHMalIbHO
BO3MOKHOTO KOJTMIECTBA.

Orenka "yOBIETBOPUTENBHO" BBICTABIISIETCS, KOraa oOyyaromuiics Habpan 3a TecT 6auioB MeHee 55% OT MakCHMaJIbHO
BO3MOJKHOTO KOJIMYECTBA.




6. YHEBHO-METOAUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpLI, COCTaBUTCIIN

3arnasue

Bubauoreka

W3maTensCcTBO, TO, AI1. aapec

JI1.1 |B.A.CokoioB KoTenbHble yCTaHOBKU U UX M.: Akagemus, 2009,
OKCILTyaTalust: Y 4eOHHUK
JI1.2 | KO.M. Jlumos, }O.M. KorenbHble ycTaHOBKU U M.: Anesiac, 2016,
TpeTbsikos MIapOreHepaTopsl
JI1.3 | Emuctparos C.JI. KoTenpHble ycTaHOBKU U HoBocubupck : HoBocubupckuii
MaporeHepaTops! : yaeOHoe TOCYIapCTBEHHBI TEXHUUCCKUI
nocobue yHuBepcurer, 2017,
https://biblioclub.ru/index.php?
page=book&id=574698
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmmoreka M3parenscTBoO, TO1, 3I11. aapec
J12.1 WucTpykmms mo Hosocubupck : Cubupckoe
MPEOYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTeNbCTBO, 2008,
JUKBUIAIMH aBapuil Ha http://biblioclub.ru/index.php?
TETUTOBBIX AIIEKTPOCTAHITHSX : page=book&id=58001
CO 153-34.20.562-2003)
JI2.2 | B.C. Mapsxuna, P. Tennorenepupytomue Openobypr : OI'Y, 2014,
MamcypoB YCTaHOBKH : yuyeOHOe rocobue http://biblioclub.ru/index.php?
page=book&id=259259
JI2.3 | AT. Canos, A A IIpoexTrpoBaHUE OTOMUTEIBHO Camapa : Camapckuii rocy1apCTBEHHBIIH
IpiHacBa -IIPOU3BOJCTBEHHOI apPXUTEKTYPHO-CTPOUTEIbHBIIL
KOTEJNBHOH : yueOHOe ocooue YHUBepcHTeT, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI2.4 |Munkuna C.A. TennoBoii u Camapa : Camapckuii rocy1apCTBEHHBIH
a’pOAMHAMUYECKHUI pacyeThl apXUTEKTYPHO-CTPOUTEIIbHBIN
KOTEJIBHBIX arperaTos : yauBepcurer, 2013,
yuebHOe TTocobue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 | AT. Canos, A A. Temnorenepupyromniye Camapa : CamapckHii roCy1apCTBEHHBIH
laBpuioBa YCTaHOBKH: KOHCTPYKLUS, APXHUTEKTYPHO-CTPOUTEIBHBIN
MPUHIUT pabOTH! KOTIIOB THIIA yHUBepcurer, 2015,
E (JIE) u TernoBoit pacuér http://biblioclub.ru/index.php?
kotia E (JIE)-10-14I'M : page=book&id=438393
ydeOHOE TIocobme
JI2.6 |Houkos C.H. OnruMu3anus CUCTEM HoBocubupck : HI'TY, 2011,
aBTOMAaTHU3AINH http://biblioclub.ru/index.php?
TEIUIOIHEPTeTHUECKUX page=book&id=436022
MPOIIECCOB : yUeOHHUK
J2.7 IIpaBuna yctpoiictBa u HoBocubupck : Cubupckoe
0e30MacHOH IKCIUTyaTaIuN YHHMBEPCUTETCKOE U31aTenscTBO, 2007,
MapOBBIX U BOJOTPEIHBIX http://biblioclub.ru/index.php?
koTyoB: I16 10-574-03 page=book&id=57441
JI2.8 | B.B. lllanaii, AT Pacuer TermioBbIX MPOLIECCOB U Omck : OMCKH# TOCYyAapCTBEHHBIN
Muxaiinos, IT.A. YCTaHOBOK B IIPUMEPAX U TEXHUYECKUH yHuBepcureT, 2015,
Barpakos u 1p. 3ajadax: IPaKTUKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubmmoreka M3parenscTBO, TOA, 3I11. aapec
JI3.1 |I'"M. Knumos, M.T'. YeTpoiicTBO TapOBBIX Hwxnuuit Hosropoa : HHI'ACY, 2010,
Kiumos KOTEJIbHBIX arperaros : http://biblioclub.ru/index.php?
MeTouecKas pa3paboTka page=book&id=427286
JI3.2 |T""M. Kimumos, M.T". Bopasiabie sxoHOMAaR3ephI Hwxuuit Hosropon : HHI'ACY, 2010, :

Kiumos u nip.

KOTENBHBIX arperaTos:
MeToauuecKas pa3paboTka

http://biblioclub.ru/index.php?
page=book&id=427331




ABTOPEI, COCTaBUTEIH 3arnaBue

Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec

JI3.3 |[JIebenena E.A. Okonorudeckas OLeHKa Hwxanit Hosropoxn : HHI'ACY, 2012,
KOTEJBHON YCTAaHOBKH U URL: http://biblioclub.ru/index.php?
pa3paboTka HOPMATHBOB page=book&id=427422
MPeAeTbHO TOTTYCTUMBIX
BBIOPOCOB: METOMUYECKHE
yKa3zaHusA

JI3.4 MeTtonnyeckue yka3aHus 10 HoBocubupck : Cubupckoe
MIPOBEICHUIO TEXHUYECKOTO YHHBEPCUTETCKOE M31aTenscTBO, 2007,
OCBHJIETENbCTBOBAHUS http://biblioclub.ru/index.php?

MapOBBIX U BOJOTPEHHBIX page=book&id=57369
KOTJIOB, COCYIOB, PabOTAIOMINX
TIOJT TaBJICHUEM,
TpyOONIpPOBOAOB Mapa u
ropsaeii BOJIBI : METOINICCKHE
yKa3zaHHA
6.2. IlepeyeHn pecypcoB HH(OPMALHOHHO-TeJIeKOMMYHHKAUOHHOH ceTu «AHTepHeT»
51 OnekrponHas obpazosarenbHas cpena (J0C) https://moodle-nf.misis.ru
MOODLE
92 | Hayunas snekrponHast 6ubnuorexa https://www.elibrary.ru
73 | Hayunas snekrponHast 6ubnnoreka https://cyberleninka.ru/
D4 |H® HUTY "MUCuC" http://nf.misis.ru/
6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
12 Kowmmac 3D V21-22
I1.3 | Solidworks Education Edition
1.4 |Mathcad 14.0 University Classroom Perpetual
I1.5 | Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.6 | bpayszep Google Chrome
1.7 Microsoft Teams
1.8 |Zoom
1.9 |MATLAB & Simulink
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
N.1 |window.edu.ru - equHOE OKHO JOCTYNAa K 00pa30BaTENbHBIM PecypcaM
N.2 |https://energybase.ru - KaTanor 3MeKTPOCTAHIINN (ATOMHBIX, THIPABIMYECKHUX, TETUIOBBIX U Jp.) U TOACTAHIINA MUpa
N.3 |http://matlab.exponenta.ru/ - moxpoOHbIe aBTOPCKHE PyKOBOJACTBA Mo mpoaykram MathWorks;
.4 |http://window.edu.ru/ - emuHOE OKHO JOCTyHa K 00pa30BaTENBLHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onplias TeXHUUECKast OHOIMOTEKA MO TEIIOTEXHHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TernosHepreTukay;
.7 |http://www.rosteplo.ru/ - uHpopMaIOHHasE CUCTEMA IO TETUIOCHA0KEHHIO.
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
234 VYuebnas aynutopuss  ansg  3aHsatuid | Kommnekr  yueOHoit  mebenmu  Ha 44 wmect g
JICKIUOHHOTO THUIIA, NPAaKTHYCCKHUX | OOyJarommxcs, 1  CTalMOHApHBIA  KOMIBIOTEp IS
3aHATHI MIpPEroAaBaTeNss C BBIXOJIOM B HHTEPHET, MPOEKTOpP, 3KpaH
HAaCTCHHBIH, KOJIOHKH, JOCKa ayIWTOpHAas MeNoBas, BeO
KaMmepa, JMIeH3UoHHble nporpamMmel MS  Office, MS
Teams, antuBupyc Dr.Web.
224 VYuebnass maboparopusi (kommbloTepHblii | Kommekr — ydeGHON — mebenmn Ha 12 mect  gus
KJIacc) oOydaromuxcs, 12 CTaMOHApHBIX KOMITBIOTEPOB UL
CTYICHTOB, 1 CTallMOHAPHBIN KOMITBIOTED JUTS
npernojaBatenst (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas

MenoBas, BeO kamepa, jgoctyn k OHMOC VYHusepcutera
MUCHUC depe3 nuuHbli KkabuHer Ha mmathopme LMS
Canvas u Moodle, nuuensnonnsie nporpammsel MS Office,
MS Teams, anTuBupyc Dr.Web.




8. METOAMYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA

B npomecce n3ydeHns AUCIUILTHHEI BRIACISIOT [BA BUIA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs ¥ BHEAyAUTOPHAS. AyTUTOpHAS
caMocTosITeNbHas paboTa 1Mo JUCHUIIIMHE BBIMOTHAETCS Ha YUEOHBIX 3aHATHAX MOJ] PYKOBOJCTBOM IPETIOaBaTeNsl.
BHeaynuTopHas camMocTosITeNnbHas paboTa - IIaHupyeMast yaeOHast paboTa 00ydaroluMcs, BBIIOJIHIEMas BO BHEAYUTOPHOE
BpeMs 110 33/IaHUIO U IPH METOANYECKOM PYKOBOJCTBE MPETIOABATENs, HO O€3 €ro HEMOCPEACTBEHHOTO YJacTHI.
CamocrosTenbHas paboTa, He IPEeayCMOTPEHHAS TPOTPpaMMOil yaeOHOH AMCIUIITHHEL, PACKPHIBAOIIEH U KOHKPETH3UPYIOIIEeH ee
coJiep’KaHue, OCYIECTBIIAETCSA 00yJaloMUMCs HHUIIMATUBHO, C LETbI0 PeaTi3allil COOCTBEHHBIX YU€OHBIX 1 HAyYHBIX HHTEPECOB.
s 6oree 3 PEeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHON paboTHI IO TUCIUIIMHE MIPEIoAaBaTeNlb PEKOMEHAYET HCTOUHHUKHA JUTS
paboTHI, XapaKTepu3yeT HanboJee paoHAIBHYIO METOIUKY CAMOCTOSTEIFHOM PaboTHI, IEMOHCTPHPYET paHee BHIIOTHCHHBIC
oOyJaronmucs paboThl U T.1. Buasl 3a1anuil U1 BHEayIUTOPHOM CaMOCTOATENBHOM PabOThI, UX COAEPKaHUE U XapaKTep MOTYT
HMETb BapUaTUBHBIN U I PEepeHIINPOBAHHBIN XapaKTep, yIUTHIBATh HHANBHIYAIbHbIE 0COOCHHOCTH 00Y4alOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTY/ICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT IIeNH, 00beMa, KOHKPETHOH TeMaTHKU CaMOCTOSTEIbHON pabOThI, YPOBHS CIOXKHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYMTOPHOH CaMOCTOSITEILHOM pabOTHI OCYIECTBISIETCS B IIPEIENax BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDINHE Ha MPAKTHYCCKUX, Ta00PAaTOPHBIX 3aHATHAX.




