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PabGouas nmporpaMma AUCHMIUIMHBI (MOTYIIS)

KoTe/ibHbIE YCTAHOBKH U NMMAPOTreHEPATOPHI

3akperuieHa 3a nopaseleHueM Kadenpa snexrposnepreruxu u 3nekrporexHuku (HoBoTponkuii dumman)
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B TOM 4HCIIE: JK3aMeH 4
ayJUTOPHBIC 3aHSTHSI 24 KyPCOBO IIPOEKT 4
camocCTosATeNNbHas paboTa 147
4acoB Ha KOHTPOJIb 9

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 4

Bun 3anaruii vy | PO Hroro
Jlexyn 8 8 8 8
JlabopaTtopHsie
IIpakTuueckue 12 (12 |12 |12
Uroro ayn. 24 |24 |24 |24
KonraxtHas padoTa 24 124 |24 |24
Cawm. pabota 147 | 147 | 147 | 147
Yacel Ha KOHTPOJIb 9 9 9 9
Hrtoro 180 (180 | 180 | 180




IIporpammy cocraBui(u):
K.m.H, doyenm, bywyes A.H.

Pabouas nmporpamma
KoTesbHBIE YCTAHOBKH UM NapoOreHepaTophl

Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
13.03.01 TemnmosHepreTuKa u TEIIOTEXHUKA (Ipuka3 Munoopraayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUH y4eOHOT0 IJIaHa:

13.03.01 TemnmosnepreTuxa u TemwioTexHuka , 13.03.01_24 Temnosrepreruka u Temtorexuuka [IpIITO 3aou.plx [IpomsimuienHas
TEIUIOHEepreTHKa, yTBep K IeHHOTo YueHbIM coBeToM OPI'TAOY BO HUTY "MUCuC" B cocrase cootserctytouieir OIIOITI BO
30.11.2023, npoToxomn Ne 49

VYrBepxnena B coctase OIIOIT BO:

13.03.01 TemnosHepreTUKa U TEIIOTEXHUKA , [[pOMBINIUICHHAS TETIIO3HEPTeTHKA, YTBEPKICHHON YueHbIM coBeToM PT'AOY BO
HUTY "MHUCuC" 30.11.2023, nporokoxn Ne 49

Pabouas nporpamma oj00peHa Ha 3acelaHuU

Kadeapa ssiexTpodHepreTuxu u 3aekrporexuuku (HoBorpounkuii puiauasn)

IIporoxon ot 06.03.2024 ., Ne3

PyxoBoauTens noapasaeneHus K.I.H., 101eHT Maxupuna P.E.



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 | TexHozorus NOArOTOBKU BOJBI M TOIUIMBA HA OOBEKTaX TEIIOIHEPIeTUKU

2.1.7 | OHepreTuuecKuii MEHEIPKMEHT

2.1.8 |[T'mmporazoguHaMuka

2.1.9 |HaueprarenpHas reoMeTpus U HHXKEHEpHas rpajuka

2.1.10 |IlpuknagHas MexaHHUKa

2.1.11 |YuebHas npakTuka

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 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

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

IIK-1: Cnocoben MPOCKTHPOBATH U KOHCTPYHUPOBATH KOTEJIbHbIC, HCHTPAJbHbIC TECIJIOBbIC U MAJIbIE€ TCIIOUCHTPAJIN, a
TAKXKE TCIJI0BbIC CCTH C UCNTOJIB30BAHUEM III/I(l)pOBLIX TEeXHOJIOT Ui

3HaTh:

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

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

3HaTh:

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

OIIK-3: Cnoco6eHn 1eMOHCTPHPOBATH MPUMeHEeHHE OCHOBHBIX CIIOCO00B MOJIy4eHUsl, IPeodpa3oBaHusl, TPAHCIOPTA U
HUCMOJb30BAHUA TEIJIOTHI B TEIMVIOTEXHUYECKUX YCTAHOBKAaX U CUCTEMaXx

3HaTb:

OIIK-3-31 TexHOJ0THUYECKHE POLIECCHI TOIYYEHUS S3HEPTOHOCUTENIEH B BUJIE NTapa, Topsiueit BObI

ITK-3: CnocodeH 3KCILIyaTHPOBATh 00beKThI IPO(ecCHOHAIBHOI 1esITeJIbHOCTH, B TOM YHCJ/Ie TeIUIOBbIe KOT/IbI HA
TBEPAOM, :KHIKOM H ra3000pa3HoM TOILIMBe; TPYOONPOBOJbI U TeILIOBbIE CETH, a TAKiKe TelJIOMeXaHH4YecKoe
o0opynoBaHHe TEMIOBBIX CTAHIHUI

YMmerb:

[IK-3-Y1 ompenensaTs U KOHTPOIUPOBATH BOAHBIN PEKUM KOTEIBHOTO arperaTa, yclIoBHs paOboThI TOBEPXHOCTEH HAarpeBa;
BBIMOJIHATH TEMJIOBOH, a9pOJMHAMUYECKUH, THIPABIMYECKUI U TPOUHOCTHBIE PACUETHI KOTIOB

OIIK-3: Cnnoco0eH 1eMOHCTPHPOBATH NPHUMeHEeHHEe OCHOBHBIX CIIOCO00B MOJIy4eHMs1, IPeo0pa3oBaHusl, TPAHCIOPTA U
HCMO0/Ib30BAHUS TEIIOTHI B TEINIOTEXHHYECKNX YCTAHOBKAX H CHCTEMAaXx




YMmerb:

OIIK-3-Y1 BEIOHpaTh TEXHOJIOTUYECKHE CXEMBI KOTIIOB

IK-3: Crioco0eH IKCIIIyaTHPOBATh 00bEKTHI MPO(eCcCHOHATLHOM NeATeJbHOCTH, B TOM YHCJIE TEII0OBbIE KOTJIBI Ha
TBEPAOM, KHIKOM H ra3006pa3HOM TOILIHBE; TPYOONPOBOIbI M TEILIOBBIE CETH, a4 TAKIKE TelJIOMeXaHHIeCcKoe
000py10BaHUE TEMVIOBbIX CTAHIUIA

Baanernb:

[1K-3-B1 0CHOBHBIMH IOJIOKEHUSIMH OKCILTyaTallu KOTCJIbHBIX arperaTos, 06€CH€‘{I/IBEI}0H_II/IMI/I HaIC)KHOCTb

OIIK-3: Cnnoco0eH 1eMOHCTPHPOBATH IPHMEHEHHE OCHOBHBIX CIIOCO00B M0JIy4eHMs1, IPpeo0pa3oBaHus, TPAHCIIOPTA U
HCNO0JIb30BAHNSA TEII0ThI B TEINIOTeXHUYECKHX YCTAHOBKAX H CHCTeMax

Baanernb:

OIIK-3-B1 ocHOBaMU IPOEKTUPOBAHUSI X KOHCTPYHPOBAHUSI IPOCTEUIINX KOHCTPYKIUM KOTEIbHBIX arperaToB B COOTBETCTBUU C
HOPMAaTHBHBIMH TPEeOOBAHUSIMU

IIK-1: CniocodeH NpoeKTHPOBATH M KOHCTPYMPOBATh KOTE/IbHbIE, ICHTPAJIbHbIC TEILIOBbIC H MaJIbl¢ TEIUIOLEHTPAJIH, a
TaKKe TeIJI0BbIE CeTH ¢ HCI0/1b30BaHUeM HH(PPOBLIX TEXHOJIOTHii

Baanernb:

TIK-1-B1 HaBbIKaMu, MO3BOJISIOUIMMY IPUMEHSTH 3HAHUSI OCHOBHBIX TEXHOJIOTHYECKUX MPOIIECCOB B Y3J1aX U 3JI€MEHTaX
KOTEJIbHBIX YCTAHOBOK U MTapOr€HEPaTOPOB

4. CTPYKTYPA U COJAEPXXAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Pazgen 1. O0umue cBeneHus
0 KOTeJIbHBIX YCTAHOBKAX

1.1 Knaccugukarus KoTeIbHBIX 4 2 OIIK-3-31 TIK- JI1.2 KM1,K
YCTaHOBOK U 1-31 [IK-3-31 JI1.3J12.1 M2
naporeHeparopoB. Obmas JI2.2J12.3
XapaKTepUCTHKA J2.4 J12.5
COBPEMEHHBIX KOTEIbHbBIX J2.7
YCTaHOBOK. JI2.8J13.2
TexHOoMOTHYECKasE cxema 01323334

KOTENbHOHN YCTaHOBKH C
€CTECTBEHHOM LUPKYIALHEH
U €€ JNIEMEHTHL. DIIEMEHTEI
KOTENBHBIX
ycTaHOBOK.OCHOBBI TEOpUH
rOpeHus TOILIUBA.
Oco6eHHOCTH TOpeHHs
HaTypanbHBIX TOILUIUB: ra3a,
YaCTHULLBI YIS, KaIUIK
JKHJIKOTO TOTIIMBA.
Temnepatypa ra3oo6pa3HbIX
MPOIYKTOB cropanws. /JIex/

1.2 Pacuer Teopernyeckoro 4 4 OIIK-3-Y1IIK J.2 KM1,K P1
obbpema Bo3myxa. Pacuer -3-V1 JI1.3712.1 M2
TEOPETUYECKOTO 00beMa J2.2J12.3
MPOJIyKTOB cropanus. Pacyer J12.4 J12.5
SHTAIBIUHN BO3yXa U J2.7
IIPOAYKTOB cropanus.Pacuer JI2.8713.2
TEIUI0BOro Oananca 21223324

KoTenbHOTrOo arperata /Ip/




1.3 UctouHuku TemnoThl 12 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 OI1K-3-31 TIK- J1.2 KMI1,K P1
KOTENIbHOT'0 arperara. 1-31 TIK-3-31 JI1.3J12.1 M2
Konctpykiuu, BHIOOP U JI2.2J12.3
pacyder TOMOYHBIX YCTPOMCTB J12.4 J12.5
JUISL COKMTaHUS Ta30BOTO0, J2.7
>KUJIKOTO M TBEPJIOTO TOILIUB, J12.8J13.2
IIPOU3BOJICTBEHHBIX OTXO/0B. 210202354
OCHOBEHI pacuera
TOPEIOYHBIX
ycTpoicTB. /JIex/

2.2 TermnoBoit pacuer 4 OIIK-3-V1 IIK J1.2 KMI1,K Pl
sKOoHOMai3epa. TermioBoit -3-V1 JI1.3J12.1 M2
pacuer J2.2J12.3
napomneperpesarens /I1p/ J12.4 J12.5

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

010223354




24 ITaponeperpesareny KOTJIOB, 12 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 16 OIIK-3-31 J1.2 KMI1,K
MIPOMBIIIICHHBIX KOTEJIBHBIX OIIK-3-Y1 JI1.3J12.1 M2
yctaHoBOK. TpeGoBaHwus, OIIK-3-B1 IIK- | JI2.2JI2.3
NpEABSIBISIEMBIE K 1-31 IIK-1-B1 J12.4 J12.5
IIUTATENBHO BOJIE U Hapy. [K-3-31 IIK-3- 2.7
BoaHbIii pesxuM KOTEITBbHBIX V1 IIK-3-B1 J12.8J13.2
ycraHoBOK. 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 TIK- J1.2
MIPUMEHEHUS, 0COOCHHOCTH 1-31 TIK-3-31 JI1.3J12.1
KOHCTPYKIHH 1 pabOTHI JI2.2J12.3
MapOBBIX KOTJIOB U J12.4 JI12.5
MapoTreHepaTopoB C 2.7
€CTECTBEHHOH IIUPKYJISIUEH, JI2.8J13.2
C MHOTOKpaTHOH 012233 54
IPUHYAUTEIBHOU
LUPKYISLUEN 1
NpSMOTOYHBIX. KoTenbHbIe
YCTaHOBKH CIICIIHAIEHOTO
Ha3HAYeHMs U KOHCTPYKLIMM.

CxeMbl BKIIIOYEHUS KOTJIOB
yrunu3atopos. /JIex/

4.2 l'unpaBnuyeckuii pacuer 2 OIIK-3-Y1IIK J1.2 KM1,K P1
naporneperpeBaress. ASpoIuH -3-V1 JI1.3J12.1 M2
aMUYECKHd pacueT JI2.2J12.3
Bo3xyxomonorpesarens /I1p/ J12.4J12.5

2.7
JI2.8J13.2
313233 54

43 UcnapurenpHoe oXIaxxIeHHE 16 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 TIK- JI1.2
ycraHoBOK. O6mue 1-31 TIK-3-31 JI1.3J12.1
TpeboBanus [Tpasun J2.2J12.3
TEXHUYECKOM IKCILTyaTaluu J12.4 J12.7
KOTJIOB. OCHOBHBIE JI2.8J13.2
HOpPMAaTHUBHBIE TOKYMEHTHI 1O 212233324
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-Y1 IIK J1.2 KMI1,K P1
TOTUTHBOCKHUTAIOIIETO -3-V1 JI1.3J12.1 M2
ycrpoiictBa. OcobeHHOCTH JI2.2J12.3
pacuera KoTJia- J12.4 J12.5
yrunusaropa /IIp/ J2.7

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/

19

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

DK3aMeH U
MMOATrOTOBKA /DK3aMeH/

OIIK-3-31 IIK-
1-31 IIK-3-31

JI1.3J12.8
01023354

KM2

Paspnen 6. IToaroroBka k
KOHTPOJbHBIM
MepOnpHsSITHAM U
BbINNOJIHACMbIM paﬁoTaM

6.1

O0neM gacoB
CaMOCTOSATENbHOUM paboThI HA
noarotoBky k KM /Cp/

36

OIIK-3-31
OIIK-3-Y1
OIIK-3-B1 IIK-
1-31 TIIK-1-B1
[K-3-31 IIK-3-
V1I1IK-3-Bl

JI1.1J12.1
J12.2J12.3
J12.4J12.5
JI2.6 J12.7
JI2.8J13.1
JI3.2J13.3
J3.4
01023354

KM2




6.2

O0BeM uacoB 4 36 OIIK-3-31 J1.2 P1
CaMOCTOSTENBbHOM PaboThI Ha OIIK-3-V1 JI1.3J12.1
noaroToBky k BP /Cp/ OIIK-3-B1 IIK- | JI2.2 JI2.3

1-31 IIK-1-B1 J12.4 JI12.5
MK-3-31 TIK-3- | JI2.6 JI2.7
V1IIK-3-Bl JI2.8J13.1
JI3.2J13.3
J3.4
0103023334

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoJibHBIe MeponpuATHA (KOHTPOJIbHAsA padoTa, TecT, KOJIJIOKBUYM, 3K3aMeH U T.I1), BONPOCHI 1JIf
CaMOCTOSITEIbHOI MOATOTOBKHU

IIpoepsemsie
Kon KonTtponsHoe
WHIUKATOPBI Bompocs! a7t TOArOTOBKH
KM MEPOIIPUATHE o
KOMIIETEeHIUH
KM1 Bonpocs! ycTHOrO OIIK-3-31;I1K-1- IIpuMepHbIe BONIPOCHL AJI YCTHOTO OIIpoca
omnpoca 31;11K-3-31 1) Kakue peakuuu cTpeMsaTcss MaKCUMabHO Pa3BUBATh NIPU

OCYIIIECTBICHHH TOIIOYHOTO TIporiecca?

2) K gemy npuBeneT yBeaudeHHe 306HOCTH TOTUIHBA?

3) ConeprxaHreM KaKHUX BEIIECTB B IPOAYKTAaX CTOPAHUS OMpeaemsieTcs
XMMUYECKUI Heoxker?

4) K wemy npuBezieT 6onbImas BIaKHOCTb TOIUTHBA?

5) OT yero 3aBUCHUT HOTeps TEIJIa C IPOBATIOM TOILIHBA?

6) Kakue ocHOBHBIE TOKa3aTeal TOIIOYHOTO ycTpoicTBa?

7) KaknepeakmuucTpeMsTcspa3BUBAaThIIPATa3U(PUKAITHATOILTNBA?

8) Kakoe BemecTBo HCIONB3YIOT IPH TOPEHIH B KAYECTBE OKUCIIHTEIS?
9) C 4em cBs3aHa OTEPS TEILIa C YHOCOM?

10) Kak cHU3UTB IOTEPH TEIlIa OT XUMUYECKOW HEMOJIHOTHI CTOPaHus
ToIIMBa?

11) Kax Ha3bIBaeTCS SHEPTUs HEOOXOAUMAs JIS pa3pyIICHUSL
BHYTPUMOJIEKYIAPHBIX CBA3€H HCXOMHBIX BELECTB?

12) Yto ucnonb3yeTcs B Ka4eCTBE ra30BOTO TEIUIOHOCUTENS B KOTJIaX
ADC?

13) Kak Ha3pIBaeTCs TeMIeparypa, HaulMHasi C KOTOPOii cucTeMa
croco0Ha K caMOyCKOpeHHto?

14) Yo siBIsieTCsI OCHOBHOH MCIApHUTENIFHOI TOBEPXHOCTHIO HArpeBa B
KoTiae?

15) Yemy paBeH k03¢ GHLHCHT H30BITKA BO3MyXa I TUPY3HOHHON
obmactn?

16) Kax mpoucxoanT cxkuraHue rasa IpH pa3aeabHON ogade B TONKY
rasa u Bo3ayxa?

17) Kakue ObIBatOT BUJIBI TapoTieperpeBarencii?

18) 'opeHne Kakoi Toproveil CMECH SABISETCS TOMOTEHHOM peaknuei?
19) Kak mpoucxoanT CxKUraHue ra3a IpHu pa3aeabHON Hogade B TONKY
rasza u Bo3ayxa?

20) Kax n3MeHseTcs TeMIiepaTypa neperpeBa rnapa ¢ yBeIHdeHHeM
Harpy3Kd paguaIiiioHHOTO aponeperpeBaTems?

21) Yto mpouCXOAUT C TEMIIEPATYpPOH B 30HE OKUCICHUSA?

22) Kak mosy4uTh KOPOTKO(aKeTbHOE CKUTaHHE ra3a?

23) Kak n3MeHHTCS TeMIepaTypa IeperpeBa mapa ¢ yBeJInIeHHEM
Harpy3Kd KOHBEKTHBHOTO TTapoIeperpeBaTens?

24) Yto npouCXOIUT NPHU MIEPEX0JIe OT JITUHHO(PAKETLHOTO CKUTAHUS K
KOpOTKO(]aKeIsHOMY?

25) Kak n3MeHnTCS TEMIepaTypa IeperpeBa mapa IpH CHIKEHUN
TeMIepaTypsl IUTAaTENbHON BOJBI B OapabaHHBIX KOTIax?

26) UTo nmpoUCXOIUT C TEMIIEPATYpOi B 30HE BOCCTAHOBJICHUSA?

27) Kakoit pazmep 9acTHIl UMEIOT TPyOOIUCTIEPCHBIC TIPUMECH,
HaXOJISIITIeCs B IPHPOIHOH Boae?

28) Uro Ha3bIBaeTcs (PM3MUECKON CTauel mpolecca COKUraHus
TomuBa?

29) Kaxkoe ncmons3yercst JaBJIeHUE TS TOPEIOK CPETHETO TaBICHUS?
30) Ha KOTJIBI KaKOTO AaBJICHUS YCTAHABIUBAIOT HEKUIISIIIE
9KOHOMaii3ephI?

31) Kak n3meHnTCS TEMIepaTypa IeperpeBa mapa IpH CHIKEHUN
TeMIIepaTypsl MUTATEIbHOH BOJBI B IPSIMOTOYHBIX




KoTIax?

32) Kakoit meTon 06paboTKH BOJIbI UCIIOJIB3YIOT JIJISl €€ yMSTUEHUS ?
33) Kaxkoe ncmons3yercs TaBJIeHUE IS TOPEIOK BEICOKOTO JaBICHHS?
34) Ha KOTJIBI KAKOTO JaBJICHUS YCTAHABIUBAIOT KHUISIINE
SKOHOMa3eps1?

35) Uto B BOIOTPYOHBIX KOTEIBHBIX YCTAHOBKAX JBIXKETCS BHYTPU
3MEEBUKOB?

36) Kakoit meTon 00pabOTKH BOABI HCIIONB3YIOT IS €€
obecconmBaHus?

37) [y 4ero MCnob3yeTcs SKoHoMan3ep?

38) Kaxoe ycTpOHCTBO CITyXKHT IS yAAICHHSI pACTBOPEHHBIX Ta30B U3
MUTATENbHON BOJBI TAPOBBIX KOTJIOB?

39) Uto B BOIOTPYOHBIX KOTEIBHBIX YCTAHOBKAX JIBIXKETCS CHAPYXU
3MEEBUKOB?

40) Kaxoit Mmeroa 00pabOTKH BOIBI UCTIONB3YIOT IS YAATEHUS
rpyOOIUCTIEPCHBIX MTpUMECei?

41) Kakoif u3 crioco00B HE UCTIONB3YeTCs U OYUCTKY Ta3a OT MBI ?
42) Ilenpro KaKoTo pacdera KOTJa SBIIACTCS OIpe/eNICHUe
TEIUIOBOCIIPUATHS KaXKAOTO JIEMEHTa KOTa, TEMIIEPaTypHOTO
Haropa u ko3 dunrenTa Temonepeayn o 3alaHHBIM TEMITe-paTypam
MPOAYKTOB CTOPAaHUsS M 000TpeBaeMoi cpebl?

43) lnst 9ero mpou3BOAUTCS HEMIPpephIBHAS MPOLyBKa MaporeHeparopa?
44) Kaxoe BeliecTBO HanboJiee TOKCHYHO JJIsl OpraHu3Ma yenoBeka?
45) Kakoit MmeTo 00pabOTKH BOJBI HCIIONB3YIOT [UIS YIAJICHUS
TpyOOIUCTIEPCHBIX ITPUMeECceH?

46) Kaxoii u3 cmoco00B He UCIONIB3YETCS ISl OUUCTKH ra3a OT MbLUIH?
47) Ins yero npou3BOAUTCS HENIpEepbIBHAsI IPOAYBKa aporeHeparopa?
48) Kax Ha3pIBaeTCs METAUTHMYECKast KOHCTPYKIHS KOTIIa,
BOCIPUHHUMAIOIIAs MacChl IEMEHTOB KOTJIA U TIepearomas ux Ha
dbynaameHT?

49) Ins gero Mpom3BOANTCS MEPHOTUIECKast IIPOTYBKa
naporeseparopa?

50) Kakoii kputepuit nogo6us siBisiercs: 6e3pa3MepHbIM

K03 QUIIUEHTOM Tero0TAa M ?

51) Kak gBmxeTcs mapoBOsIHAs CMeCh B ITOJbEMHOM TpyOe mpu
OTPOKHIBIBAHUH TUPKYIISIIAN?

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

53) B xakoM TepMOIMHAMIYECKOM TIPOIIeCcCe MIPOUCKOIUT
mapooOpa3oBaHUE B KOTETBHON yCTaHOBKe?

54) Kakyto 0OYHCTKY IPUMEHSIIOT ISl YAAIEeHUs 3arps3HEeH M ¢
9KpaHHBIX [TIOBEPXHOCTEH Harpesa Kotia?

55) Kakast cxema BKITFOUCHUS [TapOTIepeTPEeBaTENs ABIACTCS
ONTUMANBHOM?

56) Kakyto pasMepHOCTh UMeeT KOI(DGHUIIMEHT TEITOOTAAYN?

57) OcHOBHOE Ha3HAYCHUE OOMYPOBKH KOTEIIBHOTO arperara’?

58) Uemy paBHa TeIJIOTa CTOPAHUS YCIOBHOTO TOTLTHBA?

59) Uto ciykuT paboYUM areHTOM 0OAYBOUHOTO amnmapara npu
MapoBOJISTHOI 001yBKe?

60) Kakoe ycTpoicTBO 00ecreunBaeT MpeaoTBPAICHUE MOCTISICTBHIMA
BHE3AITHOTO MOBBIIIECHHS JaBICHHS B TONIKE U

rasoxojaax?

61) s coxuraHus Kakoro TOIUTHBA MCIIOIB3YIOTCS CIIOEBEIE TOTIKH?
62) Kakoe ycTpOHCTBO CIyXKHT JIS yAAIEHHS B aTMOC(epy IPOIYKTOB
cropanus?

63) Kakas cxema JBMOKEHHS TEIJIOHOCHUTEINCH o0ecreurnBaeT
MaKCHMaJIbHOE 3HaYCHIE TEMIIepaTypHOTo Haropa?

64) [151s1 coxuraHusi Kakoro TOTUTUBA UCIIOJB3YIOTCSI KAMEPHBIE TOIKHU?
65) Kak uzMensTcs notepu AaBjieHus IPU yBEJIMYEHUH CKOPOCTH
MOTOKA B JIBa paza?




KM2

DK3aMeH

OIIK-3-31;I1K-1-
31;1IK-3-31

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




P1

KypcoBoii mpoekt

TIK-1-B1;[1K-3-
V1;IIK-3-B1;0I1K-3
-V1;0I1K-3-B1

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 IK-1-31;1IK-1- B pabote ocymecTBnsercs MOAEIUPOBaHIE pabOTHI TAPOBOTO KOTJIA B
paboTa B1;TTK-3-31;I1K-3- | mporpamme u u3ydaercsi MeToanMKa pacueTa B Microsoft Excel
"UccnemoBanue V1;IIK-3-B1
paboTEI TAPOBOTO
koTia"

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

DK3aMeHalMOHHBIN OMJIeT MO JUCLUIUIMHE BKIIIOUAET B ce0sl 1Ba TEOPETHUECKUX BOMPOCHI U 33auy 0 TeMaM, U3JI0KEHHBIM B 4
paznene ganHoit PI1/{. bruers! xpaHsTcs Ha kadenpe H YTBEpXKICHHI €€ 3aBEIYIOLINM.

O06pa3zerr FK3aMEeHAIIIOHHOTO OnieTa:

MHUHHCTEPCTBO HAayKH U BbIciIero oopaszosanus Poccuiickoit denepannu

HoBoTpowunkuii ¢pumuan

®denepanbHOTO TOCYIAPCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIFHOTO YIPEKICHUS

Beicmrero obpazoBanHust

HannonanbHbIi Hecae10BaTeNbCKUN TEXHOJIOTHYECKUIT YHUBEPCUTET

«MHUCHUC»

Kacenpa amekTposHepreTHKH U AIEKTPOTEXHUKH

BUJIET Ne 1

JucrmmmHa: «KoTenbHble yCTaHOBKU M TTAPOTEHEPATOPED»

Hanpasnenue: 13.03.01

®opma 00ydeHus: 3a04Has

®opma npoBeneHNUs SK3aMEHa: THCEMEHHAs

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

2. VIcTOYHMKH TEIUIOTHI IPOMBIIUICHHBIX KOTEJILHBIX YCTaHOBOK.

IIpumMepsl 3a1a4 U 3a1aHUH HA DK3aMEH:

1) Kaxkoit 06bem CO2 (npu miotHocTH 1,977 kr/mM3) o0pasyercs B pe3yabTaTe MOJIHOTO CKUranus 1 kr yriepona?

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

3) OmnpenenuTs MIOTHOCTE U YAENbHBIN 00beM MeTaHa IPH HOPMAJBHBIX YCIOBHAX, €CIH KHJIOMOJBHBIH 00BEM COCTaBISET
22,4 M3

4) Omnpenenuts Maccy mporaHa B eMKOCTH o0bemMoM 20 M3, ecnu 1O MOKa3aHUsIM MaHOMETpa JaBJICHUE B HEil cOCTaBIseT

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

5) OnpenenuTts, HACKOJIBKO M3MEHHUTCS pacrojaraeMasi TeIuioTa Ma3yTa MpH UCMOJIb30BaHUM AJIS paclbliia MazyTa Inapa B
konmuectse 0,15 kr napa Ha 1 kr mazyra. [IpunsaTs naBnenue napa 1,6 MIla, temnepatypy napa 300 °C.
6) Ormpenenuts 3k0HOMHUIO ToruBa B KoTiie BK3-210-140®XKII 3a cyer BBINMOIHEHUS Ta30IIOTHOTO CTAJIBHOTO KOXKYyXa

CHapyXH 0OMYpPOBKH KOTJIa U ra30xoja. TommuBo-npupoaHslii ra3 OpeHOyprcKoro MeCTOpOXKACHUS.
ITpumeps! BOTIPOCOB M 331aHHI KOMITBIOTEPHOTO TECTHPOBAHUS

ITapoBoii koTen — 3T0:

YCTPOWCTBO U1 IPOU3BOJCTBA Mapa

YCTPOMICTBO ISl IPOU3BOACTBA IPOJYKTOB CTOPaHUS
YCTPOMCTBO Al IOATOTOBKH TOILIMBA

YCTPOUCTBO U1l MPOU3BOJCTBA FOPAYETO AYThs

K ToImmBHEIM KOTJIaM OTHOCSITCS:

KOTIJIbI HA OTXOAAIMX TEXHOJOTMYCCKUX rasax

KOTIJIBI, pa6OTa}OH.lI/I€ 3a CUCT TCIUIOTHI pa3IMYHbIX TOILUINB
KOTJIBI, UCTIOJB3YIOMHUE TEIUIOTY TEXHOJIOTUYCCKOTO IMTPOAYKTa
OJIEKTPOKOTJIbI

Kaxast 13 npeACTaBIeHHbIX KOMIIOHOBOK KOTJIOB CYII[ECTBYET:
O-o06pa3zHas
X-o0pa3Has
IT-o6pa3nas
W-o6paznas

Kakue ycTpoiicTBa B KOTIaX IPUMCHSIOTCS IUIsl CKUTaHUs TBEPIOro TOILIHBA?
TOPEJIKH

(opcyHKH

TOTKH

HH)XEKTOPBI

IIponyBxka koTia - 3T0:
yIaneHue TOITHBA 13 TONKU




yIaJeHHe BOAbI 3aTPSI3HEHHON PUMECSIMU
yIaneHue 3075l ¢ TOBEPXHOCTEN Harpesa
yJaJleHHe NPOyKTOB CrOpaHus U3 KOTJa

KIIJ] xoTa nmo obpatHoMy OanaHcy, MOKHO ONPEAETUTD Yepes:
OTHOIIEHHE TT0JIE3HO 3aTPAYEHHOH TEMIOTHI K PacronaraeMoi
TEIJIOBBIE ITOTEPH

9KCEepPreTUYeCKUHKIL

OTHOIIIEHHE pacrojaraeéMoi TEMIOThI K MOJIE3HO 3aTPaueHHON

KII[I xoTma 6pyTTO Ha3BIBAIOT:

KII/] xoT7a HE yYUTHIBAIOLINI COOCTBEHHBIE HY>KAbI
KII/I koTJ1a y9uTHIBAIOIINN COOCTBEHHBIE HYXIbI
KITJI koTna yuyuThIBatoOmuii IOTEpH
skcepreruueckui KITJ kotia

B kakoM nuama3oHe TeMIiepaTtyp MOTyT paboTaTh MUPOTU3HBIE KOTIIBI?
100-200°C

200-800°C

800-1000°C

1000-1500°C

ITuponus — 3To: TEpMUYECKOE Pa3IOKEHHE OPTAHUUECKUX TPUPOJHBIX COCIUHEHUI

IIPYU HEJOCTATKE KUCIOPOAA TEPMUUECKHE PA3I0AKEHNE HEOPTaHUUECKUX BELIECTB

IpH U30BITKE KHCIOPO/Ia TOPEHHE OpraHMIEeCKUX IPUPOAHBIX coennHeHnH ¢ BeieneHneM CO2 u CO mporiecc ropeHns IpeBeCHHbI
[IpU TOCTOSIHHOM nonaue O2

KakoBa MHHUMAITFHO pa3pelieHHast BHICOTa OT TOIKU KOTa 10 aedekropa?
3Mm

5M

8 M

10 m

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

B IOMCHICHUAX I10JBaJia

B KOpUaopax U Ha OajKoHe

BO BCEX BBILICIICPCUNCIICHHBIX

KaxoBbl MuUHMManbHbIE TPeOOBaHUSA K TaOapUTaM MOMELEHHUS AT KOTEIbHON?
IUTOIIAIb 3 M2 M BBICOTA ITOTOJIKOB HE MEHEe 2 M

IUIOIIAb 5 M2 ¥ BBICOTA IIOTOJIKOB HE MEHEE 3 M

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

II0IIaab 6 M2 M BBICOTA ITIOTOJKOB HE MeHee 2,5 M

Urto Takoe MOIYNIALMA Fa30BOr0 KOTAa?

cUCTeMa BKIIIOUECHUS-BBIKIIOUEHHUS KOTIIa JUIsl OJAePKaHU 3aJaHHOW MOLTHOCTH

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

CHoCcOOHOCTh KOTJIa aBTOMAaTHYECKH U3MEHSITH CBOIO MOIIIHOCTD B 3aBUCHUMOCTH OT BHELTHHUX YCIOBUHU

C KaKMMH TUIIaMHU KOTJIOB HEBO3MOKHO HMCIIOJIb30BAHUE KJIACCHUECKUX KUPITUYHBIX ABIMOXOA0B?
JIU3ENIbHBIE

KOH/JICHCAIIMOHHBIC

TBEPIOTOIUINBHBIE

MTUPOJIU3HBIE

KoTJ1bI OT KaKO#l MOIIHOCTH JOJIXKHBI YCTAaHABIUBATHCS B MOMEIICHNH, OTICILHOM OT BCETo 3MaHus?
150 kBt
250 kBt
350 kBt
450 xBt

K kakoif pa3sHOBHIHOCTH OTHOCHTCS cepHst KOTI0B ["aman?
JU3eIbHbIE

ra3oBble

JJIEKTPOJHBIE

TBEpAOTOILTHBHBIE




I'ne pacrionaraercst ra3oBast ropesika B KOMOMHUPOBaHHOM KOTJie?
HIDKE TOTTOYHOH KaMephl

BBIIIE TOIIOYHOM KaMephl

cOOKy Ha KopItyce

B BEPXHEH 4acTH KOTJIa

OJIrKe K TBIMOXOTY

Kaxkoe cpennee 3HaueHue ko3 duireHTa npeodpasosanus s3Hepruu (COP) MMeroT ra30Bbie KOHACHCAIIHOHHBIC KOTIIBI?
0,93
0,98
1,08
1,57

Uro u3 ceds mpeAcTaBiIseT KOaKCHAIbHBIN IBIMOX0A?

JIBE CBapEHHbIE TPYOBl PA3HOTO JHAMETPA C MEPEXOTOM MOCEPETUHE KOHCTPYKIIHS

TpyOa B TpyOe ¢ pa3HBIMHU THaMeTPaMH, KOTOPHIE BCTABICHBI OJHA BHYTPh JPYTOH M KECTKO 3aKpeIUIeHBI MEXKITy COO0i
KBaJIpaTHasl KUPIHUIHAS TpyOa C pa3MEIIeHHON BHYTPHU CTAIBHOM TPyOOil KPyIiIoro cedeHus

I'-o0pa3nas TpyOa B TEMIOU30JIALUHN U3 HETOPIOUYHUX MaTepHalOB

J1st wero ycranaBnuBaeTCs MpUEMHBINA KOJIIEKTOp?

JUIS IpYUeMa TETJIOHOCUTENS U3 HICTOUYHUKA BOJAOCHA0KEHHS
JUISL CJIMBA TETUIOHOCUTES

JUI PacIpeAeieHuUs TEIUIOHOCUTENS 10 KOHTYpaM OTOIUICHUS
JUTsL BO3BpAaTa TEMIOHOCUTEINS JUIsl TOCIIEYIOUIero Harpesa

C xaxoil eprHoOANIHOCTHIO TPOBOANUTCS OYepeIHAs IPOBEPKA 3HAHMH ITO0 BOIIPOCaM 0e30MaCHOCTH MPH IKCILTyaTalluH TEIIOBBIX
OHEPTOYCTAHOBOK Y JINI, ABJIAIOIIUXCS OTBET-CTBCHHBIMU 3a UCIIPABHOE COCTOSITHUE U 6630HaCHyIO OKCILTyaTaluio TCIIJIOBBIX
SHEProyCTaHOBOK?

HE PeXe OJTHOTO pasa B roj

HE peke OJHOTO pa3a B IIATh JIeT

HE pexe OJHOTO pa3a B TP rona

HE pPeke OJIHOTO pa3a B CEMb JIET

Kakyro Temneparypy nobKHA HMETh BOJA, UCITONIb3yeMast ITPH THAPABINIESCKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
He Hike 5 °c u He BeImIe 30 °c

He Hmoke 10 °c u He BoIme 40 °c

He Hke 5 °c u He BoIIe 40 °c

He Hmwke 0 °c u He BoIIE 20 °C

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

HE peXKe OJHOTO pa3a B 6 MecsIiieB

1 pazBTOZ

HE peke OTHOTO pasa B 4 Mecsma

HE pe’Ke OJHOTO pas3a B 3 Mecsua

HpI/I KaKOM YCJIOBHH JOITYCKACTCs CITYCKAThb BOAY U3 OCTaAHOBJICHHOI'O ITapOBOI'0 KOTJIA C €CTECTBEHHOM L[PIpKyJ'I?[I.IHeﬁ?
IMOCJIC CHM)KCHUS JaBJICHUA B HCEM 10 HOMHWHAJIBHOTO 3HAYCHUA

TMOCJI€ CHUKCHHUA JaBJICHUA B HEM 1O MUHUMAJIbHOI'O 3HAYCHUA, YCTAHOBJICHHOT'O MAaCIIOPTOM

MOCJIC CHMXKCHHA JaBJICHUA B HEM 10 aTMOC(l)epHOFO

Kakas cucrema orormieHus o6opyayercst pudopaMu aBTOMaTHIECKOTO PETYIHPOBa-HUSI PAcX0/ia TEIJIOBOH SHEPTHH I
TeMJIOHOCUTENA?

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

BCE CHCTEMBI OTOIUICHHS JOJDKHBI OBITH 000PYTOBAHBI TAKUMH IIPHOOPaMHU

CHCTEMa C PaCUCTHBIM PAcXOJ0M TEIUIOTHI Ha OTOIUICHHE oMenleHus 25 kBt u 6onee

CHCTEMa C PACYETHBIM PACX0JIOM TEIUIOTHI Ha oToIIeHne moMeneHus 50 kBt u 6oiee

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

ropsiueil BOpOHKOH

9KOHOMaH3epoM

XO0JIOAHOI BOPOHKOM

KoTmasl ¢ MHOFOKpaTHOﬁ HpHHy}IHTeJ’ILHOﬁ I.IPIpKyJ'[HHPIefI - OTO KOTJIbI, B KOTOPbBIX ...
JBUXKCHHUC BOJbI U HapOBOIIﬂHOﬁ CMECHU B HUPKYIIATUOHHOM KOHTYPE OCYIIECTBIIACTCA NPUHYAUTCIHHO (HaCOCOM)
JBUXKCHHUEC BOJbI U HapOBOI[}IHOPI CMECH NBUKYTCS HUKIIMYHO IO HACOCOM U ITO3BOJIAIOT CHU3UTL TEMIIEPATYPY IMTPOAYKTOB




CTOpaHus
HET BEpPHOTO OTBETA
JIBIDKCHHUE BOJBI M TTAPOBOSTHOM CMECH ABMKYTCS ITUKIIMYHO W TI03BOJIIOT TIOJTHEE

MO3KHO JIM DKCIITYaTUPOBATh HEHCIIPABHBIE OTOMUTENbHbIE TPUOOPHI?
MOJKHO, €CJIM Ha 3TO €CTh pa3pelleHue nHcnekropa ['ocrnoxxnaazopa
MO3JKHO, €CIIM 9TO HE YIpOXKAET >KU3HU U 3I0POBbIO JTIOAEH

MOXHO, €CTTH 3TO 00YCIIOBIEHO IPOU3BOICTBEHHON HEOOXOIUMOCTEIO
ITpaBunaMu noxapHoi 6e3omacHocty B P® 310 3amperieHo

B KoTenpHBIX KaKO MOITHOCTHIO HEOOXOJMMO BECTH HAOIIOCHUE 38 YPOBHEM IPYHTOBBIX BOJ?
B KOTEJIBbHBIX YCTaHOBJICHHOM MoITHOCTRIO 1 1 Gonee ['kain/4gac

B KOTEJIBHBIX YCTAHOBJICHHOW MOIITHOCTRIO 5 1 6onee ['kan/4ac

B KOTEIIbHBIX YCTaHOBIIEHHOH MomTHOCTEIO 10 1 Gomee I'kan/gac

BO BCEX KOTEIBHEIX

C xaxoi NECPUOANIHOCTBIO JOJDKHBI TPOBOAUTHCA HAPYKHBIC OCMOTPBI JbIMOBBIX pr6 u FaSOXOZ[OB?
HE PEXKE OJTHOTO pasa B MECAI]

HE PEKE OAHOI'0 pasa B nojiroga

OIH pa3 B roj BECHOM

HE PEXKE OJHOTO pasa B TPpU roja

C Kxaxoil eprHOANYHOCTHIO JOJDKCH MPOBOJUTHCS BHYTPEHHHI OCMOTP IBIMOBOM TPY-ObI M Ta30X0/1a C OTKJIFOUCHHUEM BCEX
TIOAKJIFOYCHHBIX KOTJIOB?

HE peXKe OJHOTO pa3a B AECATH JIET

HE pPeke OJHOTO pa3a B ISATh JIET

Yepes 5 JIeT MocIie BBOJIA B AKCIUTYaTaIHIO U B abHEHIIEM He peke oJHOoro pas3a B 10 et

yepe3 10 jer mociie BBO/Ia B AKCIUTyaTallMIO U B TaJbHEHUIIIEM HE PeXe OJHOTO pa3a B TPU ToAa

B cooTBeTCTBHH ¢ TPEOOBAHUSIMH KAKOTO JOKYMEHTA JOJDKHA OCYIIECTBISATHCS IKCIUTYaTaIlHsl IHIMOBBIX M BEHTHIISAIIMOHHBIX
MPOMBINIJICHHBIX TPYO?

B cooTBeTcTBUH ¢ DeaepanbabiM 3akoHOM OT 30.12.2009 No 384-D3 «TexHuueckuii periaMeHT o 0e30MacHOCTH 3JaHAN 1
COOpYXEHUI»

B COOTBETCTBUU C [IpaBuiamMu TEXHUUYECKOM SKCIUTyaTalluy TEIIOBBIX 3HEPTOYCTAHOBOK

B COOTBETCTBUH ¢ [IpaBuiiaMy TEXHUKH 0€30MaCHOCTH MPH AKCILTYaTaIllUH TETNIOMEXaHUIEeCKOTO 000pYyI0BaHHS IIEKTPOCTAHIINA 1
TEIJIOBBIX CETeH

Kto B opranuzanuu yTBepKIacT €KEroAHbli KaJleHIapHbIH IUIaH pEMOHTA 3/JaHUH U COOPYKEHUH KOTEIbHOMI?
OTBETCTBCHHBIH 32 HCIIPAaBHOE COCTOSHIE M 0€30MAaCHYI0 SKCIUIYaTalluio TEINIOBBIX YHEPTOYCTaHOBOK
TJIaBHBIN SHEPTeTUK OPraHU3alUuH

PYKOBOJHTENb OPraHU3aLuH

TJIaBHBIM MEXaHUK OpraHU3aLuu

Kakoit nomkHa ObITh MakCHUMalbHas BEIMYUHA KOJICOAHHs IaBIECHMS Ia3a B Ta30IIPOBOJIE KOTEIBHOM?
HE BBIIIC BETNYNHEI, YKa3aHHOH B MECTHOI MHCTPYKINH, HO He BBIIIE 25 % pabodero naBieHus
He BBIIIE BETMYNHEI, YKa3aHHON B MECTHOI MHCTPYKINH, HO He BhIme 20 % pabodero maBieHHus
He BBIIIE BEINYUHBI, YKa3aHHON B MECTHOI HHCTPYKIHH, HO He Bbimie 10 % pabodero qaBineHus
HE BBIIIE BEINYMHBI, yKa3aHHONH B MECTHON MHCTPYKLUH, HO He BbIte 15 % pabouero naBieHns

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

HE peXKe OJTHOTO pa3a B TP JHS

HE peXe OJHOTO pas3a B ABA JHS

HE PeXe OIHOTO pa3a B HEACNIIO

HE PeXKe OJTHOTO pa3a B MECSIT

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

9KCILIyaTallMOHHBIM IIEPCOHAIOM

crHenHraabHO Ha3HaYaeMoll KOMHCCHEN

I'ne 1omKHBI HAXOIUTHCS PEXUMHBIE KApThI 110 IKCIUTyaTallil KOTI0B?

B OT/IEJIE TNIaBHOTO SHEPTETHKA

Y OTBETCTBEHHOTO 32 0€30MacHyI0 IKCILTyaTalluio MapOBBIX H BOJOIPEHHBIX KOTJIOB
Ha IUTAax yIpaBICHUSA

B IIPOM3BOJCTBEHHO-TEXHUUECKOM OTAENE

C Kako#l MepruoJUIHOCTEIO POBOIATCS PEXUMHO-HANA0YHbIE UCTIBITAHUS KOTIIOB, pabOTAIOIIMX HA TBEPJOM U JKUIAKOM TOILUIUBE?




HE yYaIle 0JHOTO pa3a B AECATH JIeT
HE Yallie OJHOTO pa3a B BOCEMb JIeT
HE pe)ke OJHOTO pa3a B IIATH JIeT

HE peXe OJHOTO pa3a B AECATH JIEeT

C KaKol NepHOIMYHOCTBIO IIPOBOASATCS PEXUMHO-HANAI0YHBIC UCIIBITAHUS KOTJIOB, pabOTaIOMX HA ra3000pa3HOM TOILIHBE?
HE pexke OJHOTO Pa3a B BOCEMb JIET

He peke OHOTO pa3a B TPH rojia

HE pexe OJHOTO0 pasa B IIATh JIET

HE peXe OJHOTO pasa B JIECATH JIET

Kaxoii ypoBeHb BOJBI JOKEH NOJAEPKUBATHCS B KOTIE?

YCTaHOBJICHHBIN pactopsiKEHUEM PYKOBOIUTEISI OpraHU3aIH

YCTaHOBJICHHBIH 3aBOIOM-M3TOTOBUTENIEM WU CKOPPEKTHPOBAHHBIN HA OCHOBE ITyCKOHAIAIOUYHbBIX UCIIBITAHUH
YCTaHOBJIEHHBIN B COOTBETCTBUHU C peKkoMeHaauusMu PoctexHnaazopa

HE MEHEe YCTAaHOBJICHHOTO TI0 pe3y/ibTaTaM PEKUMHOM Hanaaku ¢ oTkioHeHueM £0,1 %

IIpu KkakoM ycIOBUH JOIIYCKAECTCA CILyCKaTh BOJLY U3 OCTAaHOBIIEHHOI'O NIAPOBOr0 KOTJIA C €CTECTBEHHON UPKYIISILUEH?
MOCJIe CHIDKEHUS JaBJICHHs B HEM JI0 HOMUHAIIBHOTO 3HAUCHUS

HIOCJIE CHYDKCHHMS JIaBJICHUS B HEM 10 aTMOC(EPHOTo

[OCJI€ CHIDKEHMS AABJIEHUS B HEM 10 MUHUMAIbHOTO 3HAYEHUS, YCTaHOBIEHHOTO IIACIOPTOM

Kaxk yacto HE0OX0AMMO IPOBOIUTE BHYTPEHHUIT OCMOTp JIea3paTtopoB?
eKEMECTIHO

eXKeKBapTaIbHO

€XKETOHO

0 Mepe HEOOXOIMMOCTH

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

HC pEXKEC OAHOI'O pa3a B TpU roaga

HE PEXKE OAHOTO pasa B IATH JICT

HE PEIKE OAHOI'O pasa B CEMb JICT

Kakyro Temneparypy nobKHA HMETh BOJA, UCITONIb3yeMast ITPH THAPABINIESCKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
e amxe 0°Cu me Boire 20 °C

He Hmke 5°Cu ue Boime 30 °C

He Hwke 10°Cu ne Boime 40 °C

He Hmwke 5°Cu He Boie 40 °C

KakoBo MUHMMaJIbHOE BpEMsI BBIICP)KKH MO IIPOOHBIM JIaBJICHHEM BO BPEMsI IPOBECHHS THPABINYECKUX UCTIBITAHUN KOTIa?
5 MUHYT

10 MunyT

8 MUHYT

3 MUHYTBI

B kakoM ciydae U3 nepeurclieHHbIX KOTEN He MOIEKHUT HEMEJICHHON OCTaHOBKE U OTKIIOUEHHIO?

IIPOU30LIIIO CHUYKEHUE YPOBHS BOJbI HUXKE JOMYCTUMOTO YPOBHS

€cIIH JaBJIeHHe B OapabaHe KOTIa IOAHAIOCH BBIIIE PA3PENIEHHOTO Ha 5 % W JanbIle He pacTeT

€CJTM TMPOU30IILJIO CHIKEHUE Pacxo/ia BOABI Yepe3 BOJOTPEHHBIN KOTeN HHKE MUHUMAIBHO JOMYCTUMOTO 3HAYEHUS

€CJIY MOBBICWJIACh TeMIIepaTypa BoJbl Ha BBIXOJE U3 BOJOIPEHHOT0 KoTia 10 3HaueHus Ha 20°C Huke TeMIiepaTypbl HAChIILEHHS,
COOTBETCTBYIOIIEH paboueMy JaBICHAIO BOABI B BBIXOTHOM KOJUIEKTOPE KOTJIA

Ha kakyro BeNM4MHY HACTPAUBAIOTCS IPEIOXPAHUTEIbHBIC KIIAIAHbI TAPOBBIX KOTIIOB:
Ha 5% BbIIIE pa3peLIEHHOTO

Ha 10 % BbIlIE pa3penieHHOTo

Ha 15 % BBIIIE pa3penIeHHOTOo

Ha 25% BBIIlIE pa3peleHHOTO

ITapoBbIe KOTJIBI KaKO¥ MPOM3BOAUTEIIFHOCTH JTOJDKHEI OBITH 000PYIOBAaHBI YCTAHOBKAMHU IS TOKOTIIOBOH 0OpabOTKM BOMBL:
NapoNpPOU3BOAUTENBHOCTHIO 0,7 T/4ac U BbILIE

HapoIpon3BoIUTENbHOCTHIO 0,5 T/4ac

C KaMEepHBIM CKUTaHHEM TOIUTHBA ITAPOIPON3BOIUTENEHOCTRIO 0,5 T/gac

HapoIpPOU3BOAUTENBHOCTBIO | T/4ac.

HOCTOpOHHI/IC Jinia B KOTCJIIbHYIO MOT'YT JOITYCKATbCA:
TOJIBKO C paspeiliCHus BiIaAciablia 1 0e3 ero COIIPOBOXKICHUS
TOJIBKO C paspellieHus BjIaJAciblia U B COIIPOBOKIACHUU €TI0 MPEACTABUTEIA




OTPaHUYEHHUH 110 JOITYCKY HET

ITpu sxcrnyaranuu I'PIT Tekymuii peMOHT BBIOJIHSETCS:
He pexe 1 pasa B 6 MecsLeB

He pexe 1 paza B 12 mecsiies

He pexe 1 paza B 3 mecsina

He pexe 1 pasa B Mecsll

ITpu xaKoii KOHIEHTPALUK Ta3a B OMEIICHUH JI0JDKHBI CPad0TaTh CUTHAIM3aTOPbI, KOHTPOJIUPYIOLIME COCTOSIHUE 3ara30BaHHOCTH
10% OT HIKHETO KOHILIEHTPALOHHOTO Mpe/eia PacIpoCTPaHEHHS IIIaMEHN
15% oT HIKHEro KOHIICHTPAI[MOHHOTO Tpe/ena PacIpOCTPaHeHHUS IIITAMCHI
20% 0T HIXKHEro KOHILEHTPAI[MOHHOTO Tpejena PacpoCTpaHeHUs IIIaMeHU
30% OT HMXKHEro KOHLEHTPAL[MOHHOTO Mpeena PacpoCTPaHEHUs ITTAMEHN

5.4. MeToauka olleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

OueHka KypcOBOTO MPOEKTa SBIISCTCSI KOMILIEKCHO!. IIpH 3TOM y4nThIBatoTCs Ciieyromue (hakTophl: aKTyalbHOCTh BEIOpaHHOI
TEMBI; JJOTHYHOCTHh METOIMKH pacueTa; cBoOOTHOE BIIafieHIe METOANKON pacuera; KyabTypa 0(hOpMIICHHUS MOSCHUTEITHHOM
3aMHCKH; CAMOCTOSITENEHOCTH BBIBOJIOB. Bee 3TO CyMMHpPYETCs B HTOTOBYIO OIICHKY.

OueHKa pe3ysIbTaTOB 3aIUTHI KYPCOBOTO IIPOEKTA OCYIIECTBIISCTCS M0 OallbHON chUcTeMe (KOTIMYHOY», «XOPOILIO»,
«yHOBIIETBOPUTEIILHOY, «HEYIOBIECTBOPHTEIBHO).

OreHKa «OTIIMYHOY BBICTABIIAETCA, KOTAA paboTa COAEPKUT IPaMOTHO U3JI0KEHHYIO pacdeTHYI0 0a3y, XapaKTepU3yeTcst
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHbIM M ITOCIIE0BATEIbHBIM H3JI0KEHHEM MaTepralia B OSCHUTENbHOM yacTy. [Ipu 3amure
PaboThI 00yJAIOIIMHCS TOKa3bIBAET IIyOOKHE 3HAaHHS BOIIPOCOB TEMBI; CBOOOJHO ONEPUPYET PACUETHBIMH JaHHBIMU; JIETKO
OTBEYAeT Ha TIOCTABJIEHHbIE BOIPOCHL.

O1eHKa «XOPOILOY» BEICTABISETCS, KOra paboTa COAEPKUT IPaMOTHO H3JI0KEHHYIO PaCUeTHYIO 0a3y, XapaKTepu3yercs
OTCYTCTBHEM OIIMOOK B pacyeTax, JJOTMYHbBIM M I10CIIEI0BATENbHBIM H3JI0KEHHEM MaTeprala B OSCHUTENbHOH vacTu. [| [Ipn
3ammuTe paboTHl 00yJaroMmuiics TOKa3kIBaeT 3HAHIS BOIIPOCOB TEMEI; 03 0COOBIX 3aTpyAHEHUI OTBEYAET HA IIOCTABICHHEIC
BOIIPOCEHL.

OLeHKa «yJOBIETBOPUTEIHHOY» BBICTABIISIETCS, KOT/Ia pad0Ta COJEPIKUT PacueTHYIO 0a3y, XapaKTepHU3yeTcst HATMYUEM OTAENbHBIX
ommbok B pacuerax. [Ipu 3ammre 00ydaroIUHCs TPOSABISIET HEYBEPEHHOCTD, ITIOKA3bIBAET cllab0e 3HAHUE BOIIPOCOB TEMBI, HE JIacT
MOJIHOTO, apTYMEHTHPOBAHHOTO OTBETA HA 33JaHHBIC BOIPOCHI.

Or1eHKa «HEYOBIETBOPUTEIHHOY BBICTABIIACTCS, KOTa paboTa He COJEPIKUT pacueTHYIo 0a3y, He OTBeUaeT TPeOOBaHUSAM,
U3JI0KEHHBIM B METOJIMYECKHX YKAa3aHUSX, UMECT 3HAUMTeIbHbIC OINOKH B pacuerax. [Ipu 3amure oOydaromuicst 3aTpyJHsaeTCs
OTBEYATh Ha MOCTABJICHHEIC BOIIPOCHI IO TEME, HE 3HAET TEOPUH BOIIPOCA, IIPH OTBETE OITYCKAET CYIIECTBCHHBIC OIIHOKH.
IIpoxoskaeHne KOHTPOIEHOTO MEPOTIPUATHSA IO 3aIIUTE KypCOBOTO MIPOEKTa CIUTACTCS BRIMOTHEHHBIM YCHEITHO, €CITH TIPH €T0
OLICHUBAHMH MOJIy4YeHA OLIEHKA HE HHKE «YJOBJICTBOPUTEIHHOY.

Kputepuu onieHuBanus 0TBETa Ha dK3aMEHE

OreHKa «OTIMYHOY BBICTABIIACTCSA, KOTAA 00YyJarOIIMIACS AEMOHCTPUPYET CUCTEMHBIE TEOPETHUECKUE 3HAHUS, BIaeeT
TEPMHUHOJIOTUEH, AeNIaeT apryMEHTHPOBaHHbBIE BHIBOJIBI M 0000IIEHHS, IPUBOAUT IIPUMEPEI, T0Ka3bIBAET CBOOOHOE BIlaJICHHE
MOHOJIOTHYECKOH PeYbi0 M CHOCOOHOCTE OBICTPO PearnpoBaTh Ha YTOYHSIOIINE BOIIPOCEHL.

OreHKa «XOPOIIO» BEICTABISAETCS, KOT1a 00yJaloIuics IEMOHCTPUPYET IIPOTHBIE TEOPETHUECKUE 3HAHNUS, BIageeT
TEepPMHHOJIOTHEH, leaeT apryMEeHTHPOBAHHbBIE BBIBOBI U 0000LIEHNS, TPUBOAUT IPUMEPHI, HO IIPHU 3TOM JIeNIaeT HECYLECTBEHHbIE
OLINOKH, KOTOPBIE OBICTPO MCHPABIIIET CAMOCTOSITENIBHO HIIH TIPU HE3HAUYUTEIILHOW KOPPEKINH IIPETOAaBaTEIIEM.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABILIETCS, KOTIa 00yJaloIIuicss HErTyOOKHe TeOpETHIECKHE 3HAHUS, TPOSBIET c1abo
chopMUpOBaHHbBIC HABBIKU aHAN3a ABJICHUI U IPOIECCOB, HEIOCTATOUHOE YMEHHUE JeNaTh apIyMEHTUPOBAHHbIEC BBIBOJBI U
HPHBOJHUTH IIPUMEPBI, TOKa3bIBAET HE JOCTATOYHO CBOOOHOE BIaJCHUE TEPMUHOJIOTHEH, JIOTHYHOCTBIO U ITOCIIEI0BATEILHOCTHIO
W3JI0KEHNS, JeaeT OUIHOKH, KOTOPBIE MOKET HCIIPABUTH TOJBKO IIPH KOPPEKINH MPEIIOIaBaTelIeM.

Or1eHKa «HEYIOBIETBOPUTEIIHLHOY BBICTABIIACTCS, KOT/Ia 00yJAIOMuUiicS JEMOHCTPHUPYET HEe3HAHHIE TEOPETHUECKUX OCHOB TIPeMeTa,
HE yMeeT Je1aTh apryMEHTHPOBAaHHbIE BEIBOJbI U IPUBOAUTD IIPUMEPBL, HE BIIAJCET TEPMUHOJIOIUEH, IPOSBILIET OTCYTCTBUE
JIOTUYHOCTH ¥ TIOCIIEZI0OBATEIbHOCTBIO M3JI0KEHHS, JIENAET OIIMOKH, KOTOPbIC HE MOXKET UCIPABUTh JAXKE IIPH KOPPEKINH
TPENoIaBaTEeNeM.

IIpoxoxneHre KOHTPOIBHOTO MEPOIPUATHS [0 CAAYE IK3aMEHA CUUTAETCS BBIIOJIHEHHBIM YCIIEIIHO, €CIH IIPU €r0 OLICHUBAHUU
[0JIy4€Ha OLICHKA HE HMKE «YIOBJIETBOPUTEIBHON.

Kputepun onieHuBanus ciaun 3k3amMeHa B HopMe KOMIBIOTEPHOTO TECTUPOBAHUS:

Ornenka "oTJIMYHO" BBICTABIIsIETCS, KOT/1a o0y4Jaronuiicss Habpai 3a TecT 6amioB He MeHee 90% OT MakCUMallbHO BO3MOYXKHOTO
KOJINYECTBA.

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

OreHka "yJI0BIETBOPUTEIBHO" BBICTABISICTCS, KOTIa 00yJaroIuiicss Habpai 3a TecT 0ajuloB He MeHee 55% OT MaKCHMalIbHO
BO3MO’KHOI'O KOJIMYECTBA.

OreHka "yIOBIETBOPUTEIHHO" BEICTABIISAECTCS, KOT/Ia 00OyJaroImuiicss Habpa 3a TecT 6ayuioB MeHee 55% OT MaKCHMaJbHO
BO3MO>KHOTO KOJTMYECTBA.

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas aurepatypa




6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN

3arnaBue bubnuroreka

I/ISZ[aTeJ'ILCTBO, ronm, 2J1. aapec

JI1.1 |B.A.CokoioB KorenbHble yCTAaHOBKH U UX M.: Akanemus, 2009,
SKCIUTyaTarus: Y 4eOHuK
JI1.2 | FO.M. Jlumos, }O.M. KorenbHble ycTaHOBKY U M.: Anbsiac, 2016,
TpeTbsikos MaporeHepaTopsl
JI1.3 | Emuctparos C.JI. KorenbHble ycTaHOBKU U HoBocubupck : HoBocubupckuit
MapoTeHepaTopHl : yaeOHOe TOCYIapCTBEHHBII TEXHUUECKUI
nocobue yHuBepcurer, 2017,
https://biblioclub.ru/index.php?
page=book&id=574698
6.1.2. JlonoHUTEIbLHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENH 3arnasue Bubauoreka N3parenscTBoO, rof, 3I1. aapec
2.1 Huctpykius no Hosocubupck : Cubupckoe
MPEOYNPEKACHUIO U YHUBEPCUTETCKOE U3AaTeNbCTBO, 2008,
JUKBUJIAINH aBapuil Ha http://biblioclub.ru/index.php?
TEIUTOBBIX AIEKTPOCTAHIIHSAX : page=book&id=58001
CO 153-34.20.562-2003)
JI2.2 | B.C. Mapsxuna, P. Tennorenepupyomiye Openobypr : OI'Y, 2014,
MancypoB YCTaHOBKH : yueOHOEe Tocobue http://biblioclub.ru/index.php?
page=book&id=259259
JI2.3 | AT. Canos, A A IIpoexkTupoBaHue OTONMUTEIBHO Camapa : Camapckuii rocy1apCTBEHHBIH
IpHaeBa -IIPOM3BOJICTBEHHOM apXUTEKTYPHO-CTPOUTEIIbHBIN
KOTENbHOH : ydeOHOe mocooue yauBepcurer, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI2.4 |Munkuna C.A. Tennosoii u Camapa : CamapCKuii TOCyAapCTBEHHBIH
a3pPOAMHAMHUYECKHHN pacyeThl APXHUTEKTYPHO-CTPOUTEIBHBIN
KOTEJIBHBIX arperaTos : yHUBepcurer, 2013,
yueOHOe ocobue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 | AT. Canos, A A. Terorenepupyromue Camapa : Camapckuii rocy1apCTBEHHBIH
laBpuoBa YCTaHOBKH: KOHCTPYKIIHS, APXUTEKTYPHO-CTPOUTEIHHBII
HIPUHIOUT PabOTH! KOTJIOB THIIA yHUBepcurer, 2015,
E (AE) u TennoBoil pacyér http://biblioclub.ru/index.php?
kotna E (JIE)-10-14I'M : page=book&id=438393
y4eOHOe TIocobue
JI2.6 |Hosukos C.H. OnTtumMu3anusi CUCTEM Hosocubupck : HI'TY, 2011,
aBTOMAaTHU3AIIH http://biblioclub.ru/index.php?
TEIUIOIHEPTeTHUECKUX page=book&id=436022
MIPOIIECCOB : YICOHHK
J2.7 IMpaBuina ycrpoiictBa n HoBocubupck : Cubupckoe
6e30macHoil SKCILTyaTalun YHUBEPCUTETCKOE U3aaTenseTro, 2007,
MapOBBIX U BOJOTPEHHBIX http://biblioclub.ru/index.php?
koToB: I16 10-574-03 page=book&id=57441
JI2.8 | B.B. llanaii, AT Pacuer TemnoBeIx NpoLeccoB U Omck : OMCKHI TOCy1apCTBEHHBIH
Muxaiinos, IT.A. YCTaHOBOK B IIPUMEPAX U TEXHUYECKUll yHuBepcurer, 2015,
Barpakos u ap. 3amadax: MpakTHKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIN 3arnaBue Bubaunoreka N3parenscTBo, rOf, 311. aapec
JI3.1 |I'M. Kiumos, M.T". YceTpoiicTBO NapoBbIX Hwxamit Hosropoxn : HHI'ACY, 2010,
Kimumos KOTEJbHBIX arperaTos : http://biblioclub.ru/index.php?
MeToIudecKas pa3paboTka page=book&id=427286
JI3.2 |T."M. Knmumos, M.T. Bopasiabie sxoHOMai3ephl Hwxuanit Hosropon : HHI'ACY, 2010, :

Kiumos u nip.

KOTENBHBIX arperaTos:
MeTOoANYEeCcKas 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. [lepeyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
51 OnekrponHas obpazosarenbHas cpena (J0C) https://Ims.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

224 VYuebHas nmabopartopust (xommbioTepHbl | Kommuekr — yueGHOM  mebemn Ha 12 mecT  miud

KJIAcC) oOyuaromuxcs, 12 cCTalMOHApPHBIX KOMIIBIOTEPOB ISt
CTYJCHTOB, 1 CTallMOHAPHBIN KOMIIBIOTEP JUTS
npernoaBatens (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBas, BeO kamepa, jgoctyn k OHMOC VYHusepcutera
MUCHUC 4epe3 nuuHblii kabuHer Ha mmiatrpopme LMS
Canvas u Moodle, nmunensnonnsie nporpammsel MS Office,
MS Teams, antuupyc Dr.Web.

212 VYuebnas aynutopuss  ansg  3adsatuid | Kommnekr  ydueOHoit  mebenmu  Ha 44 wmect g
JICKIUOHHOTO THUIIA, NPAaKTHYCCKHUX | OOydarommxcs, 1  CTalMOHApHBIA  KOMIBIOTEp IS
3aHATHI MIPENoAaBaTeNs C BBIXOJIOM B HHTEPHET, MPOEKTOpP, 3KpaH

HAaCTeHHBIH, JOCKa ayauTOpHas MeJoBas, BeO Kamepa,
KOJIOHKH, JIMIeH3uoHHble nporpammel MS Office, MS
Teams, antuBupyc Dr.Web.




212 VYuebnas  aymuropus  [uid  3aHATHH | KomMmuiekr  yueOHOM — mebemm Ha 44 mecT A
JIEKIIUOHHOT'O THIA, MPaKTUYECKUX | OOydarommxcsa, 1  CTaIMOHApHBIA  KOMIIBIOTEp IS
3aHATHI MPEeNoAaBaTens C BBIXOJIOM B HHTEpPHET, MPOEKTOpP, 3KpaH

KOJIOHKHM, JIMIEH3WOHHBIe mporpamMMmel MS Office,
Teams, antuBupyc Dr.Web.

HaCTeHHBIﬁ, AOCKa ayauTopHas MCJIoBasd, BeO KaMmepa,

MS

8. METOAMYECKHUE YKA3AHUA JJIA OBYYAIOIIINXCA

B npouecce n3ydeHns AUCHUILTHHEI BBIAEISAIOT Ba BUA CAMOCTOSTENBHON pabOTHL: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHAs
CaMOCTOSITENIbHAS Pad0Ta MO TUCHHUILIMHE BBIIOJIHSCTCS Ha yIeOHBIX 3aHATHAX IO/l PYKOBOACTBOM IIPEIO1aBaTEs.
BHeayautopHas camocTosiTenbHas paboTa - IIaHupyeMast yaeOHast paboTa 00ydaroluMcs, BBIIOJIHIEMas BO BHEAYUTOPHOE
BpeMsI [0 33/IaHHI0 U [IPU METOANIECKOM PYKOBOJCTBE MIPEMOAaBaTeNs, HO 0e3 ero HeNOCPEACTBEHHOTO yJacTHsI.
CamocrosTenbHas padoTa, He peyCMOTpEeHHast IPOrpaMMOoil ydeOHON AMCIMITIIMHBL, PACKPHIBAIOIIEH U KOHKPETU3HUPYIOLIEH ee

COACPIKAHUEC, OCYLICCTBIIACTCA 06y‘lalOH_lI/IMCH HWHUIIUATUBHO, C LCJIbIO pCaIn3allun COOCTBEHHBIX y‘le6HI>IX 1 HAYYHBIX UHTCPCCOB.

s 6oree 3 PeKTHBHOTO BBITIOIHEHUS CAMOCTOSTENEHOH pabOThI IO TUCIUIIIMHE MIPEIOAaBaTeNb PeKOMEHAYET NCTOUHHUKHA JUIS
paboThI, XapaKTepu3yeT Hauboee paluoOHAIBHYI0 METOIUKY CAMOCTOATENLHOI paboTHh, JIEMOHCTPHPYET paHee BHIIIOTHEHHBIE
oOyuaromuMucs paboThl U T.11. Busibl 3aganuii Uit BHEAyIUTOPHOH caMOCTOSATENBHOM pabOTHI, X COJEPKAHUE U XapaKTep MOTYT
MMETh BapHaTHBHEIN U T} depeHInpoBaHHbIN XapaKTep, YIUTHIBATh HHANBHIYaJIbHBIE 0COOEHHOCTH 00YJaIOIIerocs.
CamocTosTenbHas paboTa MOXKET OCYIIECTBIATHCA HHANBUIYATbHO WM TPYIIIAMH CTYJICHTOB online ¥ Ha 3aHATHAX B
3aBHCHMOCTH OT I1IeNH, 00beMa, KOHKPETHOM TEMaTHKU CaMOCTOSTENbHON pabOThI, YPOBHS CI0KHOCTH. KOHTpOIb pe3ynbTaToB
BHEAYUTOPHOH CaMOCTOSITEIFHON pabOTHI OCYIIECTBISIETCS B IIPEENaxX BPEMEHH, OTBEICHHOTO Ha 00s13aTelIbHbIC yueOHbIe
3aHATHSA 110 TUCIUIDIMHE Ha MPAKTHIECKIX, Ta00PATOPHBIX 3aHATHSAX.




