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1. HEJIX OCBOEHUA

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

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

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.B

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4arolerocs:

2.1.1 | BozayxomoaroroBka

2.1.2 |Har"erarenu u TEILIOBLIE JBUTATEIN

2.1.3 [ OcHOBBI TpaHCHOPMAILIUHN TETIOTHI

2.1.4 | IIpupomooxpaHHbIE TEXHOJOTHU HA OOBEKTAX TEIJIOIHEPTCTUKH

2.1.5 |IIpoeKTHBII MOAXO0/ B TEXHUKE

2.1.6 | TemnomaccooOmen

2.1.7 | TexHon0rUs NOATOTOBKU BOJBI M TOILIMBA HA OOBEKTaX TEIUIOIHEPTETUKU

2.1.8 | ®U3HUKO-XUMHYECKHE CBOMCTBA BOJIBI

2.1.9 |T'mpporazoguHamMuKa

2.1.10 |Mexanuka KHIKOCTH U Ta3a

2.1.11 |HagepraTenbHas TeOMETpHS M HEXKEHEpHAs TpaduKa

2.1.12 |IlpuknagHas MEXaHHUKa

2.1.13 | YueOHas mpakTHKa MO ITOJTyIEHHIO TIEPBUYHBIX PO(ECCHOHANBHBIX YMEHUI

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

2.2.1 HetpaaumoHHble 1 BO30OHOBISIEMbIC UCTOYHUKH SHEPTUN

2.2.2  |IloaroToBKa K MPOLEAYPE 3aLIUTHI U 3aIIATa BBITYCKHOHM KBaTH()PHUKAITUOHHOW PabOTHI

2.2.3 |IIpenaumiaomMHas paKkTHKa

2.2.4 | TeroBbI€ NEKTPUUYECKUE CTAHIIUU

2.2.5 | TexHOMOTHYECKHE SHEPTOHOCUTENH NPEATPHUATHIA

2.2.6 | DHeprocOepexeHHE B TEMIOIHEPIETUKE U TEIUIOTEXHOJIOTHH

2.2.7 | OueproaddekTuBHBIE TEIIOTEXHOIOTUU

2.2.8 | ABTOMaTH3aIMs TEIIOBBIX dJIEKTPOCTAHIIUN

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

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

3HaTb:

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

ITK-3: CnocodeH 3KCILIyaTHPOBATh 00beKThI IPO(ecCHOHAIBHOI 1esITeJIbHOCTH, B TOM YHCJ/I¢ TeIUIOBbIe KOT/IbI HA
TBEPAOM, ’KHAKOM M ra3000pa3HoM TOILUIMBeE; TPYOOIPOBO/ALI H TENJIOBBIE CETH, 2 TAKIKE TeIVIOMeXaHHYecKoe
o0opyn1oBaHMe TEMIOBBIX CTAHIHUI

3HaTh:

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

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

3HaTb:

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

ITK-3: CnocodeH 3KCILIyaTHPOBATh 00beKThI IPO(ecCHOHAIBHOM 1esITeJIbHOCTH, B TOM YHCJ/Ie TeIUIOBbIe KOT/IbI HA
TBEPAOM, *KHIKOM H ra3000pa3HoM TOILIMBe; TPYOONPOBOJbI U TeILIOBbIE CETH, a4 TAKIKe TelJIOMeXaHHYecKoe
00opyn1oBaHMe TEMIOBBIX CTAHIHUI




YMmerb:

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

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

YMeTh:

OIIK-3-Y1 BbIOMPATh TEXHOJIOTHYECKUE CXEMbI KOTJIOB

ITIK-3: CniocodeH 3KCINIyaTHPOBAThL 00beKThl IPO(ecCHOHAIBHOI 1esiTeJIbHOCTH, B TOM YHCJ/Ie TeIVIOBble KOT/IbI HA
TBEPAOM, *KHKOM M ra3000pa3HoM TOILIMBE; TPYOONPOBOJbI U TeINIOBbIE CETH, a TAKIKe TelJIOMeXaHH4YecKoe
o0opynoBaHMe TEMIOBBIX CTAHIHUI

Baanernb:

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

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

Baagers:

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

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

Baanernb:

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

4. CTPYKTYPA U COOEP KAHUE

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

Pazgen 1. O0mue cBeneHus
0 KOTEJbHBIX YCTAHOBKAX

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

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

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

KoTenbHOro arperata /Ip/




1.3 UctouHuku TemnoThl 30 OI1K-3-31 J.1 KMI1,K P1
MIPOMBIIIIJICHHBIX KOTEIBHBIX OIIK-3-V1 JI1.2J12.1 M2
ycraHoBoK. Kimaccudukanms, OIIK-3-B1 IIK- | JI2.2 JI2.3
COCTaB, paCUETHBIE 1-31 TIK-1-B1 J12.4 J12.5
XapaKTEePUCTUKU TIK-3-31 [IK-3- | JI2.6 JI2.7
SHEPreTUYECKUX TOILIUB. VY1 IIK-3-Bl JI2.8J13.1
Ilepecuer cocrasa u J3.2
YCIOBHOE TOIIMBO. PacueTsl 21
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 JI1.1 KMI1,K P1
KOTENIbHOT'0 arperara. OIIK-3-Y1 JI1.2J12.1 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
MIPOU3BOJICTBEHHBIX OTXOJIOB. €]

OCHOBEHI pacuera
TOPEIOYHBIX
ycTpoicTB. /JIex/

2.2 TemuoBoii pacuer 4 OIIK-3-31 JI1.1 KM1,K P1
sKOoHOMai3epa. TermioBoit OIIK-3-Y1 JI1.2J12.1 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
31
2.3 Uccnenosanue 4 OIIK-3-31 JI1.1 KM1,K
XapaKTepUCTHK KoTIa /J1ab/ OIIK-3-V1 JI1.2712.1 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 JI2.8713.2

€




24 ITaponeperpesareny KOTJIOB, 29 OIIK-3-31 J1.1 KMILK P1
KOHCTPYKTHBHBIE CXEMBI OIIK-3-V1 JI1.2J12.1 M2
BKIIFOUEHHS B ILIMOBOM OIIK-3-B1 [IK- | JI2.2JI2.3
TpakT. dusnyeckue 1-31 IIK-1-B1 J12.4 JI12.5
0COOEHHOCTH TEII00OMeHa B TIK-3-31 IIK-3- 2.7
naporneperpesarene.Haznaue VY1 IIK-3-Bl JI2.8J13.2
HUE ¥ KOHCTPYKIUH BOJSHBIX o1
9KOHOMAaN3€pOB, CXEMBI UX
BKJIFOUEHHSI B TUTATEIbHBIN
TPaKT KoTiIa. CXeMBbl
MUTATETBHBIX
Maructpaneil. Haznauenue u
KJIaccupUKaIus
BO3/yXOIIO0T pEBATENEH.

PexynepaTtuBHble U
pereHepaTuBHbIE
BO3{yXOIIOIOTPEBATEITH.
KoHCTpYKTHBHEIE CXEMBI
BO3IYIIHBIX
nonporpesareneii.  /Cp/
Pa3gen 3. Hape:xkHocTh
KOTeJbHBIX YCTAHOBOK

3.1 Pabouee Teno 20 OIIK-3-31 JI1.1 KMI1,K
MIPOMBIIIICHHBIX KOTEJIBHBIX OIIK-3-Y1 JI1.2J12.1 M2
yctaHoBOK. TpeGoBaHwus, OIIK-3-B1 IIK- | JI2.2JI2.3
NpEABSIBISIEMBIE K 1-31 IIK-1-B1 J12.4 J12.5
IIUTATENBHO BOJIE U Hapy. [K-3-31 IIK-3- 2.7
BoaHbIii pesxuM KOTEITBbHBIX V1 IIK-3-B1 J12.8J13.2
ycraHoBOK. CenapanuoHHbIe €]

yerpoiictBa. CTyneH4aroe
UCTIapeHre B MapOBBIX
koTiax.Paboune mporecck B
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 J.1 KMI1,K P1
MIPUMEHEHUS, 0COOCHHOCTH OIIK-3-V1 JI1.2J12.1 M2
KOHCTPYKIHH 1 pabOTHI OIIK-3-B1 IIK- | JI2.2 JI2.3
MapOBBIX KOTJIOB U 1-31 IIK-1-B1 J12.4 JI12.5
MapoTreHepaTopoB C TIK-3-31 IIK-3- 2.7
€CTECTBEHHOH IIUPKYJISIUEH, VY1 IIK-3-Bl JI2.8J13.2
C MHOTOKpaTHOH o1
IPUHYAUTEIBHOU
LUPKYISLUEN 1
NpSMOTOYHBIX. KoTenbHbIe
YCTaHOBKH CIIEIIUATIBHOTO
Ha3HAYeHMs U KOHCTPYKLIMM.

CxeMbl BKIIIOYEHUS KOTJIOB
yrunu3atopos. /JIex/

4.2 l'unpaBnuyeckuii pacuer 2 OIIK-3-31 J.1 KM1,K P1
naporneperpeBaress. ASpoIuH OIIK-3-Y1 JI1.2J12.1 M2
aMUYECKHd pacueT OIIK-3-B1 IIK- | JI2.2 JI2.3
Bo3xyxomonorpesarens /I1p/ 1-31 I1K-1-B1 J12.4J12.5

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

43 UcnapurenpHoe oXIaxxIeHHE 40 OIIK-3-31 JI1.1 KMI1,K Pl
3JIEMEHTOB TEXHOJIOTHUYECKUX OIIK-3-V1 JI1.2J12.1 M2
YCTaHOBOK. MeTauibl, OIIK-3-B1 IIK- | JI2.2 JI2.3
HCIIOJIb3YEMBIE B 1-31 [IK-1-Bl1 J12.4 J12.5
KOTJIOCTPOEHUU U YCIIOBHS TIK-3-31 TIK-3- J12.7
ux pabotsl. Homenknatypa V1 I1IK-3-Bl JI2.8713.2
KOTENbHBIX cTajei. OCHOBBI 21
pacdeToB Ha IPOYHOCTH
3JIEMEHTOB KOTEIbHOMN
ycraHoBKU. OuncTKa
IIPOAYKTOB CTOPaHHUS OT
TBEPABIX U Ta3000pa3HBIX
npumecet. /Cp/

Pa3gen 5. DxkenayaTauus U
HCNBITAHUS KOTEJIbHBIX
YCTAHOBOK

5.1 DKCIuTyaTanus KOTeIbHBIX 2 OIIK-3-31 JI1.1 KMI1,K P1
ycraHoBOK. O6mue OIIK-3-Y1 JI1.2J12.1 M2
TpeboBanus [Tpasun OIIK-3-B1 IIK- | JI2.2 JI2.3
TEXHUYECKOM IKCILTyaTaluu 1-31 IIK-1-B1 J12.4 J12.7
KOTJIOB. OCHOBHBIE TK-3-31 TIK-3- JI2.8J13.2
HOpPMAaTHUBHBIE TOKYMEHTHI 1O V1IIK-3-Bl 21
9KCILTyaTallul KOTEIbHbBIX
yctaHoBOK.IIyckoBbIe cxeMbl
KOTENbHBIX YCTaHOBOK. ITyck
KOTJIa U3 pa3IMYHbIX
COCTOSTHUH Ha Pa3INJHBIX
BUJAX TOTUIMBA.

OO6cnyxuBaHHe KOTJIa BO
BpeMs

paboTsl. BEICOKOTEMITEpaTYpH
asl ¥ HU3KOTeMIepaTypHast
KOpPpPO3Hs NOBEPXHOCTEM
HarpeBa. MeToIbI OYNCTKI
KOHBEKTHBHBIX
MIOBEPXHOCTEN Harpesa oT
HapyXHbIX

3arpsi3HeHni. /JIex/

52 Pacuer u BEIOOD 2 OIIK-3-31 J1.1 KMI1,K P1
TOTUTHBOCKHUTAIOIIETO OIIK-3-V1 JI1.2J12.1 M2
ycrpoiictBa. OcobeHHOCTH OIIK-3-B1 IIK- | JI2.2 JI2.3
pacuera KoTia- 1-31 TIK-1-B1 J12.4 J12.5
yrunmmzaropa /Ip/ TK-3-31 TIK-3- J2.7

V1IIK-3-Bl JI2.8J13.2

Ol
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AdpoIMHAMHUYECKUE CXEMBI
ra30-BO3LYIIHBIX TPAKTOB.
TsronyreeBble ycTpoiicTBa
KOTEIbHBIX YCTAHOBOK.
OCHOBBI 23POIUHAMUYECKUX
PacyeToB KOTENbHBIX
ycTaHOBOK.CHCTEMBI
ToruMBonoAa4Yn. TornmBHOE
X034MCTBO MpHU
WCTIOJIh30BaHUM TBEPOTO
ToIuMBa. ToMIUBHOE
XO35IHCTBO NPHU
HCTOJIb30BaHUU KUJIKOTO
TOTUTMBA U TIPUPOTHOTO
ra3a.CHucTeMbl 30J10- U
nulaKoyaneHus. Beixon u
XapaKTEPUCTHKH 30JIbI U
nuiaka. TBepioe U sxuaxoe
uakoynpanenue. CucTeMsl
TUApO- U

ITHEBMO30JIOIIIaKOY JAJICHU .

AGpa3uBHBIIT H3HOC
MIOBEPXHOCTEH U METO/IBI €r0
cHIKeHus. OpraHu3anus
PEMOHTOB KOTEIBHOTO
obopynoBaHusl.
TennorexHuueckue
WCTIBITAHUS KOTEIHHBIX
yctaHoBOK. Ha3zHaueHue u
BUJIbI UCTIBITAHUH,
TpeOOBAHUS K HUAM.
Ormpenienenue OCHOBHBIX
XapaKTepUCTUK PaOOTHI
KOTEJIbHOI'0 arperaTa Io
pe3yabTaTaM UCIIBITAaHUH.
PesxxuMbl pabOThI KOTETBHBIX
YCTAHOBOK M OXpaHa
OKpYXaroLleH cpeabl.
YTunmzanus npoayBOYHBIX
BOJI ¥ 30JI0LIJIAKOBBIX
MaTepHuaoB, HEUTpaau3aLuus
0OMBIBOYHBIX BOJI. PexkuMbI
paboTHl MPOMBIIIUIEHHBIX
KOTEJIbHBIX YCTAHOBOK U MX
TEXHUKO-IKOHOMHUYECKHE
nokasarenau.Meroauka
MIPOBECHUE UCIIBITAHUI
KOTEJbHBIX YCTAHOBOK.
Brlinonnenne KypcoBoit
pabotsr /Cp/

64

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

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

2.7
JI2.8]13.2

Ol

KMIK | Pl
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IToaroroska k
9K3aMeHy /DKk3aMeH/

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

JI1.2J12.8
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KM2

S. ®OHJI ONEHOYHBIX MATEPHUAJIOB

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

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon

KonTtponbsHoE
MEpOIPUATHE

IIpoBepsiembie
HWHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCBI JUIA IOATOTOBKH

KM1

Bormpocs! yctHoro
ornpoca

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

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




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

OCYIIECTBIEHHH TOIIOYHOTO Tporecca?

2) K uemy npuBezer yBenuueHHe 30JbHOCTH TOTLIMBA?

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

4) K yemy npuBenet 6oJbasi BIaXKHOCTh TOILIMBA?

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

6) Kakne ocHOBHBIE ITOKa3aTeNH TOTIOYHOTO YCTpoicTBa?

7) KaxuepeakiuuctpeMaTcspa3BUBaTbIIPUTa3U(UKATHUTOILINBA?

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

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

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

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

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

14) Yro sBnsieTcss OCHOBHOM HCHApUTEIHHOMN MOBEPXHOCTHIO HArpeBa B
KoTJIE?

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

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

17) Kakue ObIBaroT BUIBI ITapoIeperpeBaTeneii?

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

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

21) YTo mpOUCXOONT C TEMIEPATYPOH B 30HE OKUCIICHUS?

22) Kaxk momyauts KOpoTKo(hakeIbHOE CKUTaHUEe ra3a?

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

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

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

26) UTo MpOUCXOINT C TEMIEPATYPOH B 30HE BOCCTAHOBJICHUS?

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

28) Uto Ha3biBaeTCs GU3NIECKON CTalUeH mpoliecca CKUTaHHS
TOTUBA?

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

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

KoTyax?

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

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

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

37) Jlns dyero ucrnomb3yercs SKOHOMaki3ep?

38) Kakoe ycTpoHCTBO CITY)KHT JIJIsl IAJICHHS PACTBOPCHHBIX Ta30B U3
MUTATENIbHOM BOJIBI TAPOBBIX KOTJIOB?

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

40) Kakoit MmeTo1 00pabOTKH BOJBI HCIIONB3YIOT [UIS YIAJICHUS
rpyOOIUCTIEPCHBIX ITPUMeECEeH?

41) Kako#i u3 crioco00B He UCTIONb3YETCs JIsi OUMCTKHU Ta3a OT MbUIH?
42) Llenpro Kakoro pacdera KOTJa SBISCTCS OIpeeTICHUe
TETIOBOCHPHUATHS KaXIOTO 3IEMEHTa KOTJIa, TEMIIEPAaTypHOTO
Harnopa ¥ KodppHUIreHTa Temonepeaady Mo 3aJaHHbIM TeMIIe-paTypam




MPOAYKTOB CTOpPaHus M 000TpeBaeMoi cpenbi?

43) lns 4ero nMpou3BOAMUTCS HEMIPEPhIBHAS MPOLyBKa MaporeHeparopa?
44) Kaxkoe BeecTBo HanOoJIee TOKCHIHO ISl OpTaHU3Ma YeJIoBeKa?
45) Kaxkoit MmeTo1 00pabOTKH BOJBI HCIONB3YIOT VIS YIAJICHUSL
rpy0OHCIIEPCHBIX TpUMecen?

46) Kaxoli u3 cmoco00B HE UCTIONB3YETCs ISl OYMCTKH ra3a OT MbLTH?
47) Ans 9ero Mpom3BOANTCS HENIpephIBHAS MPOIyBKa MaporeHeparopa?
48) Kaxk Ha3pIBacTCS METATHYECKast KOHCTPYKIIHUS KOTIIa,
BOCIPUHHMMAIOLIAs MACChl 2NIEMEHTOB KOTJIA U Mepealolas ux Ha
¢yamament?

49) inst 9ero mpom3BOANTCS HEPHOAUIECKAs IPOTYBKA
naporeseparopa?

50) Kakoit kputepuii ogo0us sBisieTcs: 0e3pa3MepHbIM

ko3 urmenTom TermmooTaaY?

51) Kax aBmxeTcs mapoBOJsIHAs CMECh B TOJbEMHON TpyOe mpu
OTNPOKHUIBIBAHUU LUPKYIALUN?

52) Kaxoe yCcTpoHCTBO CITy)KUT JUIS OTACNICHHUS 1apa OT BOJIBI?

53) B xakoM TepMOIHHAMIYECKOM IPOIIECCe MPOUCXOUT
napoo0pazoBaHue B KOTEIbHON ycTaHOBKe?

54) Kakyro 04MCTKY IPUMEHSIIOT JIJIS YIaJIeHUS 3arpsi3HEHHH ¢
9KpaHHBIX IIOBEPXHOCTEH Harpesa Kotia?

55) Kaxast cxema BKITIOUCHUS ITapOTIeperpeBaTes ABIsIeTcs
ONTUMANBHOU?

56) Kakyto pasMepHOCTh UMeeT KOI(DGUIIMEHT TEIUTOOTAAYH?

57) OcHOBHOE Ha3Ha4YeHNE OOMYPOBKH KOTEIBEHOTO arperara?

58) Uemy paBHa TeII0Ta CrOPaHuUs YCIOBHOTO TOTLIHBA?

59) Yto ciyxuT pabounM areHToM 00yBOYHOTO ammapara npH
apoBOJITHOI 001yBKE?

60) Kakoe ycTpoiicTBO obecrieunBaeT NpeaoTBpalieHue TOCIeICTBUI
BHE3AITHOT'O MOBBIIIEHHS AaBIEHHS B TONIKE U

razoxopnax?

61) Jns coxurasms Kakoro TOIUTBA MCIIOB3YIOTCS CIIOEBBIE TOTIKH?
62) Kakoe ycTpoHCTBO CIYKUT A7 yaaJleHus B aTMOc(epy MPOIYKTOB
cropanus?

63) Kakast cxema JBIKEHHS TETTIOHOCHUTEIEH o0ecTiednBaeT
MaKCHMaJbHOE 3HaYEeHHE TEMIIepPaTypHOro Haropa?

64) JIns coxuraHus Kakoro TOTUIMBA UCTIONB3YHOTCSI KAMEPHBIC TOTIKH?
65) Kax n3MeHsATCS IOTepH AaBICHHS IIPH YBEITMYCHUH CKOPOCTH
IIOTOKA B JBa pa3a?
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DK3aMeH

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

Bompocs! k 9x3aMeny

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

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

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

4. NcTOYHMKH TEIIOTH! IIPOMBIIIIEHHBIX KOTEIBHBIX YCTAHOBOK.

5. Knaccudukanus, coctas, pacueTHbIE XapaKTEpPUCTUKH
SHEPTeTHYECKHIX TOILIHB.

6. Ilepecuer cocraBa TOILUIUB U YCIOBHOE TOILIUBO.

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

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

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

10. Pacdersl ropeHus TOILIUBA.

11. MatepuanbHbIil 6anaHc 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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Kypcosoii nmpoekr OIIK-3-31;0I0K-3-
VY1;0I1K-3-B1;I1K-1
-31;TIK-1-B1;I1K-3-
31;IK-3-Y 1;T1K-3-
Bl

Ilo nucuunIrHe BBIIONHAETCS KypCOBOil IPOeKTNO TeMe « TermnoBoi
pacdeT KoTJay.

3amaum, penraeMple IPH BRITOJTHEHUH KYPCOBOTO ITPOEKTA!
OmnpeneneHne OCHOBHBIX TEINIO(QU3NUECKIX XapaKTEPUCTHK TOILIUB,
BOJIBI M BOJSTHOTO Tapa.

MatepuanbHblii OaaHC KOTIIOarperara.

Pacuér nponecca ropenus.

TemoBoii 6anaHc U pacxo.l TOIUIKBA.

Pacuér TeruiooOMeHa B TONKE U ()ECTOHE.

Pacu€t KOHBEeKTHBHBIX TIOBEPXHOCTEH Harpena.

Pacuér ra3o-Bo3ayIIHOrO Tpakra.

Bri6op gpIMOCOCa, BEHTHIIATOPA U BBICOTHI IBIMOBOH TPYOBIL.
Pacuer 30710BOro H3HOCa M HU3KOTEMIIEPATYPHOU KOPPO3HH.
Pacder muTaTeIBHBIX YCTPONCTB M TETIIOOOMEHHBIX allIapaToB.
Texyluii KOHTPOJIb 3a BBIIOJIHEHUEM KYPCOBOIO
MPOEKTA0CYILIECTBISETCS MIPENOAaBaTENEM TyTeM NIPOBEPKH Pa3fIenoB B
COOTBETCTBHUH C IUTAHOM BEITTOJTHEHUS.

KypcoBoii mpoeKT, BEIIOTHEHHBIH B COOTBETCTBUH C TPEOOBAHUAMU
npefocTaBiseTcs Ha Kadenpy i nposepku. [IpaBunbHO
BBIIIOJIHEHHASI KYPCOBOI POEKT IO UISKUT 3atuTe. [Tyommanas
3ammTa KypcoBOTO MPOEKTa MPeTyCMaTpUBAET TOKIIa]]
00ydJaromerocst NpoI0JKUTENbHOCTEIO §-10 MUHYT.

B TekcTe cBoero noknana (BHICTYIUIEHUS ) IPU 3alIUTE PaOOTHI
00yJaromuiics TOIDKEH OT-PasuTh CIACAYIONINE MOMEHTHI:
000CHOBaHKE BEIOOPA TEMBI pabOTEI;

1enb paboThl;

coJliepxanue padoThI (TUIaH);

OCHOBHBIE PE3yJIbTaThl, IOIyIEHHbIE B X0€ paOOTHI, BEIBOMIEI,
MEePCIIEeKTHUBBI IPOJOIDKEHHS PabOTHI;

U3y4eHHbIE UCTOYHUKH;

OTBETHI HA 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?

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble U5 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHaIMOHHBIHN OHJIET 10 JUCIUIUIMHE BKIIOYAET B ce0s 1Ba TEOPETHUECKUX BOMPOCH U 3a1ady MO TeMaM, H3JI0KEHHBIM B 4
pasnene gannoit PIT/I. buners! xpansrcs Ha kadenpe U yTBEpaK/ICHBI €€ 3aBEIyIOIIHM.




IIpumepsl 3a1a4 1 3a1aHN HAa SK3aMEH:

1) Kakoit 06bem CO2 (ipu miaotHocTH 1,977 kr/M3) oOpa3yercsi B pe3yibTaTe MOJHOTO CKATaHus 1 Kr yrieposaa?

2) Kaxkoit 06peM Bo3ayxa moTpedyeTcs ISl MOJTHOTO CKUraHus 1 Kr yriepona?

3) OnpenenuTts TIOTHOCTD U YAETBHBIH 00beM METaHa MPU HOPMAIBHBIX YCIOBHUSX, €CIIH KHJIOMOJBHBIA 00BEM COCTaBISET
22,4 m3

4) Omnpenenuth Maccy MmpornaHa B eMKOCTH o0beMoM 20 M3, eciu Mo MOKa3aHWsAM MaHOMETpa JaBJICHHE B HEW COCTaBIISCT
0,5 xr/cm2 u Temmeparypa 27 [1C, a atmocgepHoe naBienue 760 mm pt. ct. KunmomounbHas razoBas mocrostuHas R = 8314 JTx/
(xmomb*rpan).

5) Onpenenurts, HACKOJIBKO M3MEHHUTCS pacrojaraeMasi TeIuioTa Ma3yTa MpH UCIOJIb30BaHUM AJIS pacliblila MazyTa napa B
konmuecTse 0,15 xr mapa Ha 1 kr masyra. [Ipunsats nasnenue napa 1,6 MIla, temnepatypy napa 300 °C.

6) Omnpenenuts 3koHOMHUIO TommBa B KoTiie BK3-210-140DKIII 3a cueT BHINOIHEHHUS Ta30IIIOTHOTO CTAIBHOTO KOXKYyXa

CHapyXH 0OMypPOBKH KOTJIa U ra30xoja. TommuBo-npupoaHslii ra3 OpeHOyprcKoro MeCTOpOXKACHUS.
IIpuMepbl BOIPOCOB U 3aJaHUH KOMIIBIOTEPHOTO TECTUPOBAHUS

[TapoBoii koTen — 3T0:

YCTPOMCTBO sl IPOU3BOCTBA Mapa

YCTPOMCTBO i1 IPOU3BOICTBA MPOAYKTOB CrOpaHUs
YCTPOMCTBO A5l TOATOTOBKH TOILIIMBA

YCTPOMNCTBO ISl TPOU3BOCTBA FOPSIUYET0 IYThsl

K TommmMBHBIM KOTJIaM OTHOCSITCS:

KOTJIBI HA OTXOAAIIUX TEXHOJOI'MYCCKUX rasax

KOTJIBI, pa6OTaIOH.[I/IC 3a CUCT TCIUIOTHI pa3jIMYHbIX TOIUINB
KOTJIBI, UCTIOJIB3YIOMUE TEIUIOTY TEXHOJIOTUICCKOTO MTPOAYKTA
DJIEKTPOKOTJIbL

Kakas u3 npencTaBieHHBIX KOMIIOHOBOK KOTJIOB CYIIIECTBYET:
0-o06pa3zHas
X-obpa3Has
IT-o6pa3nas
W-o6pa3nas

Kakue ycTpoiicTBa B KOTIaX IPUMCHSIOTCS VISl CKUTaHUs TBEPIOro TOILIHBA?
TOPEJIKH

(opcyHku

TOMKH

HHXCKTOPBI

IIponyBka koTna - 3T0:

yIaneHue TOIINBA U3 TOTKU

yJaJleHHEe BOJbI 3arPSI3HEHHOM IIPUMECSIMU
yIaJleHHE 301l C IOBEPXHOCTEN HarpeBa
yIaneHue NPoayKTOB CrOpaHus U3 KOTia

KII[ xotia mo o6paTHOMY OaaHCy, MOXKHO OTPEETHTh Yepes:
OTHOILLEHHE T0JIE3HO 3aTPauye€HHON TEIUIOTHI K pacroiaraeMon
TEMJIOBbIE TOTEPU

AKCEPreTUYECKUIKII

OTHOILIEHHE PACIOIAraéMoil TEIIOTHI K MOJIE3HO 3aTPayeHHOU

KII[I xoTyia OpyTTO HAa3BIBAIOT:

KII/I xoTa HE YIUTHIBAIOIINI COOCTBEHHBIC HYKIBI
KII/] xoTxia y4uThIBalOUIMNA COOCTBEHHBIE HYXKIbI
KIIJ] xoTna y4yuThIBaloOuil oTepu
skcepreruyeckuil KIIJ[ xotna

B kakoM nuanasoHe Temieparyp MOryT paboTaTh MUPOIU3HBIE KOTIIBI?
100-200°C

200-800°C

800-1000°C

1000-1500°C

IIuponus — 3T0: TEPMHUUYECKOE PA3N0KEHUE OPIaHUYECKUX IPUPOIHBIX COCIUHEHUI

IpU HEOCTaTKe KUCIOPOoJia TEPMUUYECKUE PA3I0KEeHNE HEOPIraHMUYECKUX BEIIECTB

TP H30BITKE KHCIOPO/Ia TOPEHHE OpraHMYeCKUX MPUPOAHBIX coenHeHnH ¢ BeiaeneHrneM CO2 u CO mporiecc TopeHns IpeBeCHHBI
IIpU NOCTOSIHHOM nonaue O2




KaxoBa MUHUMAaNBEHO pa3penieHHast BBICOTa OT TOIKU KOTAa A0 Aediekropa?
RBY

S5M

8 M

10 m

B kakux MmoMenieHusx 3anpenieHa yCTaHOBKa ra30BbIX KOTJIOB?
B KOTOPBIX OTCYTCTBYIOT BEHTHJISILIUOHHBIE CHCTEMBI

B [IOMEILCHUSX MO/BAJA

B KOPHIOpPaxX U Ha OaJKoHe

BO BCEX BBILICIEPEUHCICHHBIX

KakoBbl MUHUMAaJIbHBIC 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

Ionaab 4 M2 1 BeICOTA ITOTOJKOB HE MeHee 2,5 M

mIomanb 6 M2 1 BeICOTa ITOTOJIKOB HE MEHee 2,5 M

Urto Takoe MOAYISILIKS Ta30BOr0O KOTa?

CHUCTEMa BKJIFOUEHUS-BBIKIIIOUSHHS KOTJIa JUTsl TOAICP>KaHus 3aJaHHOW MOIIHOCTH

AHTHIUKIMYHOCTH, HE TAIOIIAs KOTIY MMOCTOSHHO BKJIIOYATHCS M BBIKITIOYATHCS (DYHKIHS KOTJIA OTKITIOYAThCS MIPU JTOCTIKEHUN
MaKCHUMaJbHONH MOITHOCTH

CIOCOOHOCTh KOTJIa aBTOMAaTHYECKH U3MEHSATH CBOIO MOIIHOCTh B 3aBUCMMOCTH OT BHEUTHUX YCJIOBUHU

C KaKUMH THUIIAMH KOTJIOB HEBO3MOYKHO HCIIOJIB30BAHNE KITACCHICCKHIX KAPIUYHBIX )II)IMOXOI[OB?
JU3CIIbHBIC

KOHACHCAIITUOHHBIC

TBEPAOTOIIIINBHBIC

TMMUPOJIU3HBIC

KoTJ1bI OT KaKO¥ MOIIHOCTH JTOJIKHBI YCTAaHABIUBATHCS B IIOMEIICHUH, OT/ICIILHOM OT BCETO 3/IaHUs?
150 xBt
250 kBt
350 kBt
450 kBt

K kakoi pa3HOBHAHOCTH OTHOCHUTCS cepus KOoTioB ['anan?
IN3eTIbHBIE

ra3oBbI€

AIIEKTPOIHBIC

TBEPIOTOILUINBHBIC

I'ne pacnonaraercst ra3oBas ropeika B KOMOMHUPOBAaHHOM KOTJIE?
HIKE TOMOYHOM KaMepsl

BBIIIIE TOTIOYHON KaMephl

cOOKy Ha KopITyce

B BEPXHEH 4acTu KOTJa

OrKe K ABIMOXO.LY

Kakoe cpennee 3HaueHne ko3¢ dunuenTa nmpeodpasosanus 3Hepriuu (COP) umeroT ra3oBble KOHIEHCAIMOHHbBIE KOTIbI?
0,93
0,98
1,08
1,57

Uto u3 cebs mpeAcTaBiIsieT KOaKCHATBHBIN THIMOXO0I?

JIBe CBapEeHHbIE TPYOBI PA3HOTO JHAMETPa C MEPEX0I0M MOCepeIUHE KOHCTPYKIH

TpyOa B TpyOe ¢ pa3HbIMU JHaMETPaMU, KOTOPBIE BCTABIECHBI OJIHA BHYTPb APYTOH M KECTKO 3aKpeIIeHbl MEKAy co00ii
KBa/IpaTHAast KUPIIHIHAS TPyOa ¢ pa3MEIIeHHON BHYTPHU CTAIBHOM TPyOOIl KPyriIoro cedeHus

I'-o6pa3nas Tpyda B TEIUTOM30IIAINH H3 HETOPIOYMX MaTEPHAIIOB

ﬂﬂﬂ YCro yCTaHaBJIMBACTCA HpPIeMHBIﬁ KOJ'IJ'IGKTOp?

JUTL IpUEMa TEIJIOHOCUTEITA U3 UCTOYHUKA BOIIOCH8.6)KCHI/I$I
JJIA CIIMBa TCIIOHOCHUTCIIA

T pacipeacjacHus TCIIJIOHOCUTEIIA IO KOHTYpaM OTOIUICHUA
JJIs1 BO3BpaTa TCIJIOHOCUTCIIA IJIA MOCJICAYIOIICTO HarpeBa

C Kakoli epHoIMYHOCTHIO IIPOBOANTCS OUepeiHast IPOBEPKa 3HAHMIT O BOIIpOcaM 0e3011aCHOCTH MPH AKCIUTyaTal[M1 TeIIOBBIX




SHEProyCTaHOBOK Y JIHIL, SBISIOLINXCS OTBET-CTBEHHBIMH 32 HCIPABHOE COCTOSHHE U 0€30MacHYI0 SKCIITyaTaluio TEIOBBIX
SHEProycTaHOBOK?

HE peke OJTHOTO pasa B ToJ

HE peke OJHOTO pa3a B IATh JIeT

HE peke OJIHOTO pa3a B TPH rojia

HE peXe OJTHOTO pa3a B CEMb JIET

Kakyro Temneparypy JoKHA IMETh BOJA, HCIIONb3yeMast ITPH THAPABINIECKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
He HIKe 5 °c u He BeIme 30 °c

He Hke 10 °c u He BoIIIE 40 °C

He Hke 5 °c u He BoInIe 40 °c

e Hmke 0 °c u He BoImIE 20 °C

C Kako#l NepUOJUUHOCTBIO IIPOBOJSATCS TEKYILUE OCMOTPBI 3laHUH U COOPYKEHUM CO CPOKOM SKCIIIyaTauuu 1o 15 ner mis
KOTEJIBHBIX YCTaHOBJICHHON MOIIHOCTHIO MeHee 10 I'kan/uac?

HE pPeke OJIHOTO pas3a B 6 MecsLeB

1 pa3 Brox

HE peke OHOTO pa3a B 4 Mecsma

He pexke OHOTO pa3a B 3 Mecsiua

[Ipn xaKoM yCIIOBHH JOITYCKAETCs CITyCKAaTh BOAY M3 OCTAHOBJIEHHOTO ITAPOBOTO KOTJIA C €CTECTBEHHOH IUPKYIISIHEH?
MOCJIE CHIDKEHUS JABICHHS B HEM JI0 HOMUHAIIBHOTO 3HAUCHUS

HIOCJIE CHYDKECHHUS JIaBJICHHS B HEM JI0 MUHHMAJIbHOTO 3HAUCHHS, YCTAHOBJICHHOTO I1aCIOPTOM

TIOCJIe CHIDKEHUS aBJICHHS B HEM JI0 aTMOC(HEPHOTO

Kakas cuctema oTormienust 00opynyercs npudopaMu aBTOMaTHYECKOTO PETYIIMPOBa-HUS pacxo/ia TEIUIOBOM SHEPTHH U
TETUIOHOCHUTENS?

CHCTEMa C PaCUETHBIM PacXoJ0M TEIUIOTHI Ha OTOIUICHHE oMemieHus 35 kBt u 6oiee

BCE CHCTEMBI OTOIIIEHHS AOJIKHBI OBITH 000PYAOBAHBI TAKUMH IPHOOPaMU

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

CHCTEMa C PACUECTHBIM PACX0JOM TEIUIOTHI Ha OTOIUIeHHE ToMemneHus 50 kBt u 6onee

HuxHIO0 TpanenueBuaHy0 4YacTh TONKH KOTEIBHOTO arperata Ha3bIBaroT. ...
BO3/yXOIO0IPEBATENIEM

ropsiueil BOpOHKOH

SKOHOMa3epoM

XOJIOJTHOM BOPOHKOM

Kotnbl ¢ MHOTOKpaTHON NPUHYAUTENLHON LUPKYIALUEH - 3TO KOTIbI, B KOTOPBIX ...

JBIDKEHHUE BOJBI U TAPOBOISHON CMECH B LUPKYIAIIMOHHOM KOHTYpE OCYIIECTBIIeTCA IPUHYAUTEIBHO (HACOCOM)
JIBHKEHHUE BOJbI U MTAPOBOSHON CMECH ABMXKYTCS LIUKIMYHO MOJ] HACOCOM M TO3BOJISIOT CHU3UTh TEMIIEPATYpPY MPOIYKTOB
CropaHus

HET BEPHOTO OTBETA

JBHKEHUE BOJbI U TAPOBOSHON CMECH ABMXKYTCSI IUKIMYHO U TI03BOJISIIOT TOJIHEE

MOXHO 11 3KCIUTyaTHPOBATh HEHCIPaBHbBIE OTOMUTENbHBIE TPHOOPHI?
MOYHO, €CJIM Ha 3TO €CTh pa3pelieHue nucnekropa ['ocnoxHaazopa
MOYXHO, €CJIH 3TO HE YTPOKACT JKU3HH U 3[JOPOBBIO JFOICH

MOJKHO, €CJIF 3TO 00YCIIOBICHO IIPOU3BOJICTBEHHON HEOOXOIMMOCTHIO
IIpaBunamu noxxapHoit 6e3omacHoct B PD 310 3ampernieHo

B KOTemBHBIX KaKO# MOIIHOCTBHIO HEOOXOANMO BECTH HaOJIIOACHNE 38 YPOBHEM I'PYHTOBBIX BOXT?
B KOTEJIBHBIX YCTAHOBIEHHOI MoITHOCTRIO 1 1 Oornee ['kan/gac

B KOTEJIBbHBIX YCTaHOBJICHHOM MOIITHOCTBIO 5 1 Gonee ['kain/4gac

B KOTEJIBHBIX YCTaHOBJIEHHON MomHOCTBIO 10 1 Gonee ['kan/4ac

BO BCEX KOTENNBHBIX

C KaKoii MepUOAMYHOCTHIO JIOJKHBI IPOBOIUTHCS HAPYKHBIE OCMOTPBI JABIMOBBIX TPYO M ra30X0/10B?
HE peXe 0JIHOTO pas3a B MECsI]

He peke 0JIHOTO pasa B [0JIroJ1a

OJIMH pa3 B T'0Jl BECHOM

HE peXe OJIHOTO pas3a B TPH rojia

C xaxoil IepHOANYHOCTHIO JODKEH IPOBOJUTHCS BHYTPEHHUI OCMOTP JIBIMOBOM TPY-OBI M Ta30X0/1a C OTKIIOUCHUEM BCEX
HOJKITIOUEHHBIX KOTIOB?

HE PEXKE OJHOIO pas3a B AECATH JIET

HE pekKE OJHOIO pas3a B IATh JET

gepe3 5 JIeT Moclie BBOJIa B 3KCILTyaTallMIO U B JalbHEHIIeM He pexke oJHoro pasza B 10 ner




gepe3 10 sieT mocne BBOJA B HKCILTYaTaIHIO U B JaNbHEHIIEM He Peke OJHOTO pa3a B TPH roja

B cooTBeTcTBHU ¢ TpeOOBaHUSIMH KaKOTO JOKYMEHTA JOJDKHA OCYIIECTBISTHCS AKCILTYaTaIHsI IHIMOBBIX M BEHTHIISIIHOHHBIX
MPOMBIIUICHHBIX TPYO?

B cooTBeTcTBUH ¢ DeaepanbHbiM 3akoHOM OT 30.12.2009 Ne 384-D3 «TexHuueckuil peryiaMeHT 0 0e30MacHOCTH 30aHUN U
COOPYKEHHI»

B COOTBETCTBUH ¢ [IpaBUiIaMy TEXHUYECKON IKCIUTyaTaI[MH TETIIOBBIX SHEPTOYCTAHOBOK

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

Kto B opranm3anuu yrBep>KIaeT eXeroJHbIH KaJeHAapHBIi IJIaH PEMOHTA 3[aHUI U COOPYXKEHHH KOTSITbHOH?
OTBETCTBEHHBIH 32 HCIPAaBHOE COCTOSHUE U 0€30MaCcHyYI0 IKCIIITyaTalluio TEMIOBBIX YHEPrOYCTaHOBOK
TJIaBHBIN HEPTeTUK OPraHU3aLUuH

PYKOBOAMTENb OpraHU3aluU

TJIaBHBII MEXaHUK OpPraHU3aLuu

Kaxkoii moymmkHa OBITH MaKCHMabHas BETMYMHA KOJIEOAH!S TaBJICHAS ra3a B ra30MpoBo/Iie KOTSIBHONW?
He BBIIIE BETNYNHEI, YKa3aHHON B MECTHOI MHCTPYKINH, HO He BhIIIE 25 % pabodero qaBieHHs
He BBIIIE BEIUYUHBI, YKa3aHHON B MECTHOI HHCTPYKIHH, HO He Bbmle 20 % pabodero qaBieHus
HE BBIIIE BEINYMHBI, yKa3aHHOW B MECTHON MHCTPYKLHH, HO He Bbite 10 % pabouero naBieHns
He BBIIIE BETNYNHEI, YKa3aHHOH B MECTHOI MHCTPYKINH, HO He BhIIe 15 % pabodero maBieHus

C KaKko# MepruoIUIHOCTBIO JOJDKHBI IIPOBOAMTHCSA 00XO0/IbI TPACCHI TIO3EMHBIX Ta30TPOBOIOB, HAXOSIIUXCSA HA TEPPUTOPUH
KOTEJIbHOM?

HE peXe OJHOTO pas3a B TP JHS

HE pPeke OHOTO pa3a B JIBa THs

HE peXKe OJTHOTO pa3a B HENEIIO

HE peXKe OJTHOTO pa3a B MeCsIl

KeM nmpou3BoIuTCS €KECMEHHBIN KOHTPOJIb 32 COCTOSIHUEM 30JI0YJIOBUTEIICH U UX CUCTEM?
PEMOHTHBIM NEPCOHATIOM

9KCIUTyaTallMOHHBIM [IEPCOHAIOM

cIeaabHO Ha3HauYaeMOl KOMUCCHEH

Fne JOJIKHBI HAXOOUTHCA PEKUMHBIC KaPTHI 110 SKCIUTyaTallunn KOTJIOB?

B OTJCJIC TJIABHOT'O DHEPTETUKA

Y OTBETCTBCHHOT'O 3a 6630HaCHyIO OKCILTyaTaluio IMapoOBbIX U BO,E[OFpCfIHLIX KOTJIOB
Ha IUTax yrIpaBJICHUA

B IPOU3BOJACTBEHHO-TEXHUYCCKOM OTIACIIC

C kakoi NEPUOANYIHOCTBIO IMTPOBOAATCA PEXKUMHO-HAJIAAOYHBIC UCIIbITAHUA KOTJIOB, pa60Ta}0u1Hx Ha TBEpAOM U )KUJIKOM ToIuBe?
HEC YaIie OJHOro pa3a B I€CATH JICT

HEC YaIle oJHOoro pa3a B BOCEMb JIET

HE pEXKE OAHOI'O pasa B IIATH JICT

HE pEXKEC OAHOI'O pa3a B ACCATH JICT

C Kako#l MepruoIUIHOCTBIO POBOAATCS PEXUMHO-HANA0YHbIE UCTIBITAHUS KOTIIOB, pabOTaIOIMX Ha ra3000pa3HoM TOILIHBE?
HE pexe OHOTO pa3a B BOCEMb JIET

HE pexe OJHOTO pa3a B TpU roza

He peke OJHOTO pa3a B MATh JIeT

HE pexe OJHOTO pasa B JIECATH JIeT

Kaxoli ypoBeHb BOJBI JOJKEH NOAAEPKUBATHCA B KOTIE?

YCTaHOBIIEHHBIH PaclopsKeHHEM PYKOBOIMUTENS OpraHU3aIiH

YCTaHOBJIEHHBIH 3aBOJJOM-U3rOTOBUTENEM UIIM CKOPPEKTHPOBAHHBIN HA OCHOBE ITyCKOHANAI0YHbBIX HCIIBITAHUH
YCTaHOBJIEHHBIN B COOTBETCTBUHU C peKOMeHIanuaMu PocrexHanzopa

HE MEHee YCTaHOBJICHHOTO I10 pe3yabTaTaM PeKIMHON Hanaaku ¢ oTkiIoHeHueM +0,1 %

ITpu xakoM yCJIOBUM JOITYCKAeTCs CIIyCKaTh BOJY U3 OCTAHOBJICHHOTO [IaPOBOTO KOTJIA C ECTECTBEHHOM LUPKYIISILUei?
[OCJI€ CHIKEHMS AABICHUSA B HEM 10 HOMUHAJIBHOTO 3HAYEHUS

MOCJIe CHIDKEHUS JJaBIICHHs B HEM JI0 aTMOC(HEPHOTO

110CJIE CHYKEHHMS JaBJICHUS B HEM 10 MUHMMAJIbHOI'O 3HaYECHUs, YCTaHOBIEHHOIO IIACIIOPTOM

Kak yacTo He06X0JUMO MPOBOAUTH BHYTPEHHUI OCMOTP J1€ad3paTopoB?
SKEMECSIHO

©KEKBapTaIbHO

€KETOHO

1o Mepe He0OXOAUMOCTH




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

He peke OHOTO pa3a B TPH rojia

HE peXXe OJHOTO0 pasa B IIATh JIET

HE pexe OIHOTO pa3a B CEeMb JIET

Kakyro Temneparypy JoKHA IMETh BOJA, HCIIONb3yeMast ITPH THAPABINIECKUX UCTIBITAHUSAX MAPOBBIX U BOJOTPEHHBIX KOTIOB?
e Hmke 0°Cu He Boime 20 °C

He Hmwke 5°Cu He BoIme 30 °C

ue amxe 10°Cu ue Boime 40 °C

e Hmxe 5°Cu ue Boimre 40 °C

KakoBo MuHIMaIEHOE BpeMsI BBIIEPKKH O] TPOOHBIM JaBJICHHEM BO BPEMs IIPOBECHHUS TMAPABIMYECKIX UCIBITAHIH KOTIa?
5 MUHYT

10 MmunyT

8 MUHYT

3 MUHYTBI

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

MPOW30IILIO CHIDKEHUE YPOBHS BOJBI HIDKE JOIYCTHMOTO YPOBHS

ecIH JaBleHHe B 6apabaHe KOTIa MOAHAIOCH BBIIIE PA3pPELIEHHOTO Ha 5 % U Jablle He pacTeT

€CJIM MIPOM3O0IIIO CHIDKEHHE PAcX0/a BOJIbI Yepe3 BOJOTPEIHBII KOTEN HIKE MUHUMAJIBHO JOIYCTHMOTO 3HAYEHHUS

€CJIM IOBBICIJIACh TEMIIepaTypa BOJIBI Ha BRIXOJIE U3 BOAOTPEHHOTO KoTia 10 3HaueHns Ha 20°C HIDKe TeMnepaTyphl HACHIIICHHS,
COOTBETCTBYIOIIEH paboueMy AaBICHHIO BOABI B BEIXOIHOM KOJIIEKTOPE KOTJIA

Ha kakyro BelTMUMHY HACTPaMBaIOTCS IPEIOXPAaHUTEIbHBIC KIIAaHbI TAPOBBIX KOTIIOB:
Ha 5% BbIIIE Pa3PEIICHHOTO

Ha 10 % BBIIIE pa3penIeHHOTOo

Ha 15 % BbILIE pa3peLIEeHHOro

Ha 25% BBIIIE Pa3peIIEHHOIO

[TapoBbIe KOTIBI KaKOH MPOU3BOAUTENBHOCTH AOJKHBI OBITH 000PYAOBaHbI YCTAHOBKAMU JUISI TIOKOTJIOBOK 0OpaOOTKU BOJBI:
HapoNpPON3BOIUTENBHOCTBIO 0,7 T/4ac ¥ BbILIE

Maponpou3BOANTENbHOCTRIO 0,5 T/9ac

C KaMEpHBIM CIKUTAaHUEM TOIUTHBA MAPOIPOU3BOIUTENBHOCTHIO 0,5 T/uac

HapoIpPOU3BOIUTENBHOCTBIO 1 T/4ac.

IlocTopoHHHME LA B KOTEIBHYIO MOTYT JOITyCKaThCS:

TOJIBKO C pPa3pelleHNs BIaJeNbla U 6e3 ero CONpOBOXKICHHS

TOJIBKO C Pa3pelIeHHs BIIAJENblla U B CONPOBOKAECHUHU €r0 MPEACTABUTENS
OTPAaHUYEHHH IO JOIYCKY HET

[Ipu sxcrumyatanuu ['PIT Texyiuii peMOHT BBIOJTHSETCA:
He pexe 1 pasa B 6 MecsiLeB

He pexe 1 paza B 12 mecsies

He pexe 1 pasza B 3 mecsa

He pexe | pasa B MecslLl

IIpu xaxoil KOHI[EHTpaIUH ra3a B IOMEIIEHUH JOKHBI CPaboTaTh CUTHAIH3ATOPHI, KOHTPOJIUPYIOIIHE COCTOSHHE 3ara30BaHHOCTH
10% oT HMXKHEro KOHLEHTPAI[MOHHOTO Mpejena PacIpoCTPaHeHUs IITaMEHU
15% oT HMXKHETO KOHLIEHTPALIMOHHOIO MPEENa pacIpoCTPaHEHUS IaAMEHI
20% OT HMKHET0 KOHIEHTPAaMOHHOTO IIPE/eNa PacIpOCTPaHEHUs IJIaMEHI
30% 0T HIXKHEro KOHILEHTPAI[MOHHOTO Mpejena PacpoCTpaHeHUs IIIaMeHU




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

OrmeHka KypCcOBOTO IIPOEKTa ABIISETCSA KOMIIIEKCHOH. IIpu 3TOM y4nuThIBaroTCS ciaemyromue GakTophl: aKTyalbHOCTh BEIOpaHHON
TEMBI; JIOTUYHOCTh METOJJMKH pacyeTra; CBOOOJHOE BIaJeHHE METOANKOMN pacyera; KyJIbTypa o(pOpMIICHHS MOSCHUTENBHOIM
3aITUCKH; CaMOCTOSATEIBHOCTE BEIBOJIOB. Bce 3TO0 CyMMUpYeTCs B HITOTOBYIO OICHKY.

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

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

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

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

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

Kpurepun oneHrBaHUS OTBETa Ha JK3aMEHe

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

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

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

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

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

6. YHEBHO-METOAUWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

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

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

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

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

page=book&id=259259




ABTOpBI, COCTAaBUTENH

3arnaBue

Bubaunoreka

M3parenscTBoO, rOf, 3I1. aapec

JI2.3 [AT. Canos, AA. IIpoexTupoBaHue OTONUTEIBHO Camapa : CamapcKuii TOCyIapCTBEHHBIH
IpiHaeBa -IIPOU3BOJICTBEHHOU APXHUTEKTYPHO-CTPOUTEIBHBIN
KOTENBHOH : yaeOHoe mocooue yHUBepcuTeT, 2014,
http://biblioclub.ru/index.php?
page=book&id=438333
JI2.4 | Munkuna C.A. TemoBoii u Camapa : Camapckuii rocy1apCTBEHHBIH
a3pPOAMHAMUYECKHHN pacyeTsl APXUTEKTYPHO-CTPOUTEIBHBIN
KOTEJIBHBIX arperaTos : yHUBepcurer, 2013,
y4ebHOe ocobue http://biblioclub.ru/index.php?
page=book&id=256112
JI2.5 | AT. Canos, A A. Terorenepupyromue Camapa : Camapckuii rocy1apCTBEHHBIH
laBpmioBa YCTaHOBKH: KOHCTPYKIIHS, APXUTEKTYPHO-CTPOUTENbHbIN
HOPUHIUT PabOTHI KOTJIOB THIIA yHUBepcureT, 2015,
E (JIE) u TemoBoit pacyér http://biblioclub.ru/index.php?
kotna E (JIE)-10-14I'M : page=book&id=438393
y4aeOHOe TTocobue
JI2.6 |Hosukos C.1. Onrumu3aIys CucTeM Hosocubupck : HI'TY, 2011,
aBTOMAaTHU3aLUU http://biblioclub.ru/index.php?
TEIUIO3HEPTeTHICCKUX page=book&id=436022
MIPOIIECCOB : YIEOHHK
J2.7 IIpaBuna ycTpoiicTBa u Hosocubupck : Cubupckoe
6e30MmacHOM SKCIUTyaTaluu YHUBEPCUTETCKOE U3AaTeNbCTBO, 2007,
MapOBBIX U BOJOTPEHHBIX http://biblioclub.ru/index.php?
kotoB: I16 10-574-03 page=book&id=57441
JI2.8 | B.B. lllanaii, AT. Pacuer TennoBbIX IpOLIECCOB U Omck : OMCKHI TOCY1apCTBEHHBIH
Muxaiinos, IT.A. YCTaHOBOK B IIpUMeEpax u TEXHUYECKUI yHuBepcureT, 2015,
Barpakos u ap. 3aavax: MPakTHKyM https://biblioclub.ru/index.php?
page=book&id=443145
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTAaBUTENH 3ariaBue Bubnuoreka W3natensCcTBO, TOJ, AI1. aapec
JI3.1 |I'"M. Knumos, M.T. YeTpoiicTBO NapoBbIX Hwxanit Hosropon : HHI'ACY, 2010,
Kmumos KOTEJIbHBIX arperaTos : http://biblioclub.ru/index.php?
MeTouuecKas pa3paboTka page=book&id=427286
JI3.2 |T."M. Kimumos, M.T. Bonsubie sxoHOMa3epsbI Hwxuuit Hosropon : HHI'ACY, 2010, :
Knmmos u 1p. KOTEJBHBIX arperaTos: http://biblioclub.ru/index.php?
MeToauveckas pazpaboTka page=book&id=427331
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHET»
51 DnekTpoHHas oopasoparenbHas cpeaa (0C) LMS https://Ims.misis.ru/
(Learning Management System) CANVAS
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
1.1 | WinPro 10 RUSUpgrdOLVNLEachAcdmcAP
I1.2 |10 AatuBupyc Kaspersky Endpoint Security ans 6usneca-Pamupennsiit Rus Edition 150 -249 Node 1y EDU RNW Lic.
1.3 |IIO Kommnac 3D V18-19
I1.4 |IIO Solidworks Education Edition
I1.5 |IIO Mathcad 14.0 University Classroom Perpetual
I1.6 | IIO Microsoft Office Professional Plus 2013 Russian OLP NL AcademicEdition;
I1.7 | Bpay3ep Google Chrome
I1.8 |IIO Microsoft Teams
.9 |IIO Zoom
I1.10 |IIO MATLAB & Simulink
6.4. Ilepeyenb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO¢ecCHOHAILHBIX 023 JaHHBIX
N.1 |window.edu.ru - emuHOE OKHO JOCTyIa K 00pa30BaTENbHBIM pecypcam
.2 |https://energybase.ru - KaTanor 3MeKTPOCTAHINH (ATOMHBIX, THAPABINYCCKHX, TCIUIOBBIX H Ap.) W TOACTAHIINA MHpPa
N.3 | http://matlab.exponenta.ru/ - moapoOHbIe aBTOPCKHE PyKOBOACTBA MO mpoaykraM MathWorks;
.4 |http://window.edu.ru/ - enuHOe OKHO JOCTyHa K 00pa3oBaTENbHBIM pecypcam;
N.5 |http://teplokot.ru/ - 6onpiIast TeXHUUECKast OMOIMOTEKA MO TEIIOTEXHUKE;
N.6 |http://www.tepen.ru/ - xypHan «TemnosHepreTukay;
N.7 |http://www.rosteplo.ru/ - uHbOpMAIIHOHHAS CHCTEMA IO TETUTOCHAOKEHHIO.




7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

Ayn. Hasnauenune OcHarienne
234 VYuebnas  aymuropus  uia  3aHATHH | Komnerorep B cOope, | mT.
JIEKIIMOHHOTO THIIA, npaktudeckux | Komonku Genius SP-S110, 1 mT.
3aHATHI Be6-kamepa Logitech, 1 .

Okpan Lumien Eco Picture 200x200 cwm, 1 mit.

IIpoekTop Acer ¢ motonounbM Kpemienuem P 5206(3D), 1
LIT.

Hocka yuennueckas, 1 mr.

Cron yueHnueckui, 23 mr.

Cryn yueHuueckuit, 38 mr.

224 VYuebnas mabopatopus (xommbioTepHEIH | KoMmmbiorep B cbope, 13 mT.

KJIAcC) BenQ MP 776, 1 mir.

Okpan HacteHHbli PROCOLOR 150x200, 1 .
Kommyrarop D-Link 16 mopr, 1 mr.

ITonsec mist mpoekropa, 1 mT.

CroJ yueHHYeCcKuH, 3 mT.

Cryn yueHndeckuid, 14 mr.

Kpecno komnsrorepnoe, 12 mr.

CTon KOMIIBIOTEPHBIH, 12 mIT.

Jocka ydeHudeckas, 1 mr.

8. METOANYECKHUE YKA3ZAHUSA 11 OBYYAIOIIIUXCSA

B npouecce n3ydeHns AUCHUILTHHBI BBIACIAIOT Ba BUAA CAMOCTOSTENBHON paOOTHI: ayTUTOpHAs U BHEAYAUTOPHAs. AyTUTOpHas
caMoCTOsITeNIbHAs paboTa 110 TUCIUIIIHHE BRIIOTHACTCS Ha YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBaTENs.
BueaynuropHas

CaMOCTOsITeNIbHAS paboTa - IIaHupyeMas ydeOHast paboTa 00yJaromuMcsl, BBIOIHAEMast BO BHEAYAUTOPHOE BPEMSI 10 3aJaHHIO U
IPH METOANYECKOM PYKOBOJCTBE MPETIOAABATENs, HO Oe3 ero HemoCpeACTBEHHOTro ydacTus. CaMocTosTeNnbHAs paboTa, He
MPeAyCMOTPEHHAs IPOTPaMMON Y4eOHOM JUCHMIUTMHBI, PACKPBIBAIOLIEH  KOHKPETH3UPYIOIIEH ee coaep:KaHue, OCYIIECTBISETCS
00y4aIOIIMCSI THUIIMATHUBHO, C LIEJIBI0 Pean3alii COOCTBEHHBIX YUeOHBIX M HayJHBIX HHTepecoB. s Gonee 3 pekTHBHOTO
BBITIOJTHEHHS CAMOCTOSATEIBHON pabOTHI 10 AUCIHIUIMHE NPENoaBaTeIh PEKOMEHYeT HCTOYHUKH IS Pa0OTHI, XapaKTepH3yeT
HanboIee ParoHATbHYI0 METOANKY CAMOCTOSITENbHON pabOThL, IEMOHCTPUPYET paHee BEINOIHEHHbBIE 00yJaromuMucs paboTsl 1
T.11. Byl 3ananuii U1 BHEayTUTOPHON CaMOCTOSITENBHOM pabOThI, MX COJEpKaHUE U XapaKTep MOTYT UMETh BapHaTHBHBIH U
nmuddepeHITIMpoBaHHEBIA XapaKTep, YIUTHIBAaTh HHIUBHIYaJIbHBIE 0COOEHHOCTH oOydatomerocs. CaMoCTOsTEeNbHAs padoTa MOXKET

OCYIIECTBIATHCS MHIUBUIYATbHO MU IPYNIIAMU CTYAEHTOB online U Ha 3aHATHSX B 3aBUCUMOCTH OT IIeNH, 00beMa, KOHKPETHOH
TEMaTHKH CaMOCTOSITENIBHON paboThl, YPOBHS CIIOKHOCTH. KOHTpOIIb pe3ynbTaToB BHEAYJUTOPHON CaMOCTOSITENBLHOM pabOThI

OCYIICCTBIIACTCA B IMIPEACIaX BPpEMEHN, OTBCACHHOTO Ha 00s13aTenbHEBIe y‘Ie6HI)Ie 3aHATHA 10 JUCHUIIIMHE HA TPAKTUYCCKUX,
J'Ia60paTOpHI:IX 3aHATHUAX.




