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PABOYASA NPOrPAMMA YYEBHOW OUCLUMUMNUHDI

B1.B.10 NMaporeHepaTopbl 1 TeNTO00OMEHHUKH

1. Koa n HaumeHoOBaHue cneunanbHOCTU:

14.05.02 ATOMHbIE CTaHLMN: NPOEKTUPOBaHUE, IKCNIyaTauna U UHXUHUPUHT
2. Cneumanusauums:

lMpoekTnpoBaHMe n akcnnyaTaumst aTOMHbIX CTaHL UM

3. KBanudukaumsa BbINnyCKHUKA: NHXeEHep — pusunk

4. ®opma oBGyy4eHuUs: oyHas

5. Kachenpa, oTBevarowan 3a peanusauuro AUCLUNIIUHBI:

Kadpenpa agepHon oU3nKu

6. CoctaBuTENnU NporpamMmbi:

K.cp.-M.H., gou. AnernHukoB Anekcen Hukonaesuu, cT. npenogaeaTtens PaboTkuH Bnagumumnp

AnekcaHgpoBud
7. PekomeHaoBaHa:

HayyHo — meToanyecknum coBeToMm umsndeckoro dakynbteTa, npotokon Ned ot 18.04.2025 .

8. YuebHbin roa: 2028/2029 CemecTp(bl): 7,8



9. llenn n 3agayum y4ye6HoOM AUCLUNSIUHDI

n3yyeHume

Llenamu oceoeHusi y4ebHOU QuCyUNIUHbI S8/11H0MCS:
KOHCTPYKTMBHOIO  YCTPOMCTBA

naporeHepatopos A3C, npoueccos,

NpoTeKalLWmX B HUX, N NpMobpeTeHne NpakTUYECKMX HaBbIKOB NPOEKTUPOBaHMS 3DeKTUBHbIX

naporeHepaTtopoB AJC,;
- M3y4YeHWe W OBfnageHue npuHuMnamum aHanu3a 6e30MacHO W 9KOHOMMUYHOW U

akcnnyartaummn naporeHepatopos ASC.

3adayu yyebHOU OuCyUNIUHBbI:
- OBMnageHue cTygeHTamum NpMHUMNOB NMPOEKTUPOBaHMS OCHOBHOro obopyaoBaHusa ASC;
- U3yYEHMNE COBPEMEHHbBIX KOHCTPYKTUBHBLIX PELLEHUI B UCMONTHEHUN XapaKTEPHbIX Y3I10B

N anemMmeHToB naporeHepatopoB AJC;
npuobpeTeHne npakTUYEeCKMX HaBbIKOB B MNPOBEOEHUM TennorngpaBrimydeckux,
KOMMOHOBOYHbIX MPOYHOCTHbIX U rnapaBnmMyeckmx pacyeToB naporeHepatopos ASC ¢ BBOP.

10. MecTo yuyebHOM AMcuUNUHbI B cTPpyKType OOI:

YyebHaa gucumnnuHa MaporeHepaTtopbl U TENNOOOMEHHUKN OTHOCUTCS K BapuaTUBHOW YacTu
onoka B1.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs No AucuunnuHe/Moaynio (3HaHUA, YMeHuUs,
HaBbIK1), COOTHECEHHbIe C NNaHMpPyeMbIMU pe3yfibTaTaMU OCBOEHUSA obpa3oBaTesibHOM
nporpaMmbl (KOMMETeHUUSMU) U UHAUKATOPaMU UX AOCTUXKEHUS:

Kog HassaHue Koa(bl) WHaukaTop(bl) MnaHupyeMble pesynbTaTbl 06y4eHns
KOMMNeTeHLUN

CnocobeH Boibupaet 3HaTb: TepMoguHammnyeckme n
NpoBOANTL onTumarnbHble Tennocgusnyeckme  napameTpbl  PasnNUYHbIX
npounssoacTeeHHo | MK-1.1 paboune UuKnbl TennoHocuTenewn; NpakTM4eckoe NCMnorb3oBaHne
- 3HEepreTuyecknx OCHOBHbIX TEPMOAMHAMUYECKUX MPOLLECCOB B
TexHonorn4eckme YCTaHOBOK 9HepreTMyecknx ycTaHoBKax W  annapartax;
ncecnegoBaHus MeTOoabI pacyeTa Tennonepegayu npwu
cucTem u BbIHY)XOEHHOM  OBWXEHWW  TEMnrioHOCUTENs,
obopygosaHus €CTeCTBEHHOW KOHBEKUUN, N3MEeHeHNN

AK-1 aTOMHbIX CriocoGeH arperaTHoro . COCTOSIHUS, pagvalMoHHOM
BNIeKTPUYECKUX COCTABNSATE TennoobmeHe; NpuMeHeHWe Teopun nogobus K
CTaHUMn n npoteccam TennomaccoobmeHa.
e | Mkas | GETRCONS
3HEepreTMyecknx TEXHUYECKON YMeTb: KnaccudmumpoBaTb aTOMHYIO CTaHLMIO
YCTaHOBOK, TemaTuke MO HECKONbKMUM Mpu3HakaMm; KrnaccmduumpoBaTb
y4acTBOBaTb BO TennoobmeHHble annapartbl Pa3nnyHbIX
BHeApeHUn 9HEProycTaHoBOK;  OOBSCHATbL  B3aMMOCBSA3b
pesynbLTaTtoB napaMeTpoB pPeakTOpPHOW YCTaHOBKW; NPOBOAUTb
ncecnegoBaHum TENnoBble,  KOMMOHOBOYHblE,  MPOYHOCTHbIE,
CnocobeH rmgpaBnuyeckue, cenapauMoOHHble  pacyeTbl
aHanMaupoBaTb U naporeHepatopos A3C ¢ BBO3P; odopmnartb
Mcnonb3oBaTb pesynbTatbl paboTbl B AOKYMEHTUPOBAHHOM
Hay4Ho- Buae (pacyeTbl UK YepTexu)  cornacHo
TEXHUYECKYIO TpeboBaHuam ECKI
MHGOpMaLmIo, Wcnonbsyet
dopmynupoBaTb BbIYUCTINTENBHYIO Bnagetb: HaBblkamMy BedeHWst TEMMOBOro U

AK-2 Lenv nNpoekTa, AK-2.4 TEXHUKY U KOMMOHOBOYHOrO pac4yeToB nNaporeHepaTopos
CTaBUTb U ' yucnenHble metodbl | Ansg ASC ¢ BBOP ¢ npumeHeHnem crnpaBo4HOW
peLwarb ONs pelleHvs 3agad | nuTepaTtypbl; noaxodamu K BblIoopy Tuna u
WNHHOBALMOHHbIE NpWKNagHon U3nKN | OCHOBHbIX KOHCTPYKLIMOHHbIX 3MNeMeHTOB
3agaum TennoobmMeHHOro annapata; COBPEMEHHbLIMU
KOMM1IEKCHOIO MeTodamMu U CpeacTBaMu MPOEKTMPOBaHUSA Ans
NHXEHEPHOro BbINOMHEHNS KOHCTPYKTOPCKMX M MOBEPOYHbIX
aHanusa B TennornapaBnnyeckmx " MeXaHNYeCKnx
obnactu pacyeToB " aTOMHbIX 3NEKTPOCTaHLNNA.




NPOEKTUpPOBaHNA
n aKkcnnyartaumn
AC

MK-4

CnocobeH
npoBoauTb
npeasapuTensHo
€ TeXHUKO-
3KOHOMMYeEecKoe
obocHoBaHue
MPOEKTHbIX
pa3paboTok
cuctem 1
obopynoBaHusa
AC n agepHbIX
3HEepreTUyeckmx
YCTaHOBOK,
roToBUTb
NcxoaHble
JaHHble Ans
BblIGOpa u
obocHoBaHUSA
Hay4Ho-
TEXHUYECKUX U
OopraH13auMOHHbI
X peLleHni,
BbINOMHATb
NHXXeHepHble
NMPOEeKTbI C
NpUMEHEHMEM
MeTo0B
NPOEKTUPOBaHMS
0N JOCTUXKEHNS
onTUMarbHbIX
pe3ynbTaToB C
y4eToM
MPUHLUMMOB U
cpencTs
obecneyeHuns
A0epHON un
pagnaumoHHoOn
©e3onacHocTun

MK-4.2

Mpownssoant
MOArOTOBKY
NCXOAHbIX AaHHbIX
ans Bbibopa n
000oCcHOBaHUSA
Hay4Ho -
TEXHNYECKUX
peLueHni

MK-6

CnocobeH
aHanuaupoBaTb
HENTPOHHO-
dusnyeckme,
TEeXHOomornyeckmne
npoLeccol n
anropuTMbl
KOHTpoOns,
ONarHOCTUKM,
ynpasreHnsi 1
3aluTbl B
CTaLMOHapHbIX 1
HecTauNoHapHbIX
pexmmax paboTsbl,
obecneynBaTtb
onTumMarbHble
peXMMbl paboThl
A0epHOro
peakTopa,
TennomexaHn4eck
oro
06opyaoBaHus u
3Heprobnoka AC

MK-6.4

3HaeT OCHOBbI
obecneyveHuns
onTUMarnbHbIX
pexnmMoB paboTbl
A0EpPHOro peakTopa,
TennomexaHn4eckor
0 obopynoBaHus n
3Heprobnoka AC

MK-6.5

CnocobeH k
aHanMay pexmmoB
paboTbl SaepHOro
peakTopa,
TennomMexaHn4eckor
0 obopynoBaHus n
aHeprobnoka AC




MK-10

CocrtaBnsieT
TENsoBbIE CXEMbI U
CnocobeH MaTemaTu4eckme
COCTaBnATb U MoZenu npoueccoB
NCMNonb30BaThb W annapaToB
Tennosble cxembl | MK-10.2 | npeobpasoBaHus
n A0epHON sHepruu
mMaTteMaTuieckue TONNMBa B
mMogenu Tennosyto u
NpoLLECCOB U 3ANEKTPUYECKYHO
annapartoB 3HEpPruo
AnepHo- Wcnonbsyet
3HEepPreTUYecKmx u MaTtemaTu4eckue
TennomexaHn4eck MoZenu u
NX yCTaHOBOK nporpaMmmHble
pasfnyHbIX TUMOB KOMMJieKchbl 4nis
AC, rotoBuTb MK-10.4 | H1cneHHoro
NcxodHble aHanmsa npoLeccos
AaHHble Ans B 4€epHO-
pacyeTa 3HEPreTMYecKoM U
TennoBbIX CXeM TennoMexaHn4ecko
M obopynoBaHun
AC

12. O6bem ancuUNNUHbI B 3a4eTHbIX eauHuuax/yac. — 5/180.

dopma NpomMeXyTo4YHOM aTTecTauum — 3adeT (7 cemecTp), ak3ameH (8 cemecTp)

13. TpyaoeMKocTb NO Buaam y4yeb6Hon paboTbl

TpyooemMKocTb
Bupg y4ebHon paboTbl Bcero Mo cemecTpam
7 ceMmecTp 8 cemecTp
AyanTOpHbLIE 3aHATUA
nexkumm 66 34 32
B TOM 4umcne: npakTnyeckne
naboparopHble 32 16 16
CamocTtositenbHas pabora 46 22 24
B TOM 4umche: KypcoBas pabora (NpoekT)
dopma NpomMeXyTO4HON aTTecTaumm 36 3auer OkaameH (36 4)
(3k3ameH — 36 yac.)
Utoro: 180 72 108
13.1. CopepxaHme AUCLIMNIIUHDI
Peanusauuns
pasgena
Ne r/n HaumeHoBaHue pasgena ConepkaHie pasnena ANCLMNNMHI ONCUUNMNHDBI C
ONCUUNINHDI MOMOLLIbHO
OHNaWmH-Kypca,
QYMK*
1. NNekunn
CrtpykTypa kypca. PekomeHgyemas nutepaTtypa.
11 | Beenenue. Mpeamet u MpobremMbl pasBUTUS MUPOBON aTOMHOM SHEPTETUKM. tarssé: V;‘i\‘l"vﬁu';ig:
' 3agayum Kypca CyliecTBytoLlee COCTOSIHUE U NEPCMNEKTUBLI Pa3BUTUS 4;‘3—‘3729250 MR
aTOMHbIX 3NeKTpoCcTaHuun B Poccuu. o
MecTo naporeHepartopa B TennoBon cxeme ASC.
MaporeHepaTopsi 1 CxeMmbl npou3sofcTBa Napa Ha AS3C. ObLme NoHATUSA | https: edu.vsu.ru/c
1.2 0 naporeHepaTopHou yctaHoBke. TpeboBaHus k 1. ourse/view.php?id=
TennoodbmenHmkn ASC
O6wume xapakrepuctuku M. Knaccudpmkaums 29250
naporeHepaTopoB.
TennoHOGUTENM 1 paBoume CpaBHUTENbHBIE XapaKTEPUCTUKM, AOCTOMHCTBA 1 httns://edu.vsu.ru/c
He[oCTaTKN OCHOBHbIX BUAOB TEMIOHOCUTENEN U ; .
1.3 Tena NI aToMHbIX ourse/view.php?id=

3NEKTPOCTaHUUN

pabouunx Ten (BoAbl, XMAKUX METAnNsOB, ra3os).
MepcnekTuBHbIE BUAbBI TEMMOHOCUTENEN (CBUHEL).

29250
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1.4

KOHCTPYKTUBHbIE 1
TEnnoTexHNYecKkme cxemsi
naporeHepaTopoB

MaporeHepaTopekl, 06orpeBaemMble BOAOW NOA
AasneHvem. MNaporeHepaTtopbl, 0borpeBaemble
XugkomeTannuyeckumu TennoHocutenamm (PKMT).
MaporeHepaTopbl, 060rpeBaemble rasoBbiMU
TennoHocutensMu. CpaBHUTENbHbIE JOCTOMHCTBA U
HegocTaTku

Mnr ASC.

https://edu.vsu.ru/c
ourse/view.php?id=
29250

1.5

Tenno-rmgpasnmyeckme
npoLecchl
naporeHepaTopoB ”
TennoobmeHHmMkos ASC

Ob6uwas xapakrepucTka Tenno-ruapaBnmyeckmnx
MpOLECCOB, NPOTEKaKLWMX B NaporeHeparopax.
Mpoueccokl TennoodbMeHa n rmapoanHaMnKN, rU3nKo-
XMMUYECKME npouecchl. BrinsiHne atnx npoueccos Ha
HaEXHOCTb M 9KOHOMUYHOCTb PaboTbl OCHOBHbIX
arperatoB AOC.

https://edu.vsu.ru/c

ourse/view.php?id=
29250

1.6

MpapognHammnyeckme
npouecchl B
naporeHepartopax u
TennoobmeHHmkax ASC

OCHOBHble 3aKOHOMEPHOCTU MAPOANHAMUKMN U
MeToAbl pacyéTa rmapaBnmMyeckoro ConpoTUBEHUS
npw OBvXeHnn ogHodasHoro notoka. OcobeHHOCTH.
M'mapoanHamuka AByxdasHbIX MOTOKOB: PEXUMbI
TEYEHUS, PacXOAHbIE U UCTUHHbBIE XapaKTEPUCTUKN
OByxdasHou cpeapl. MeToabl pacyéTta
rMAPaBNYECKOro CONPOTUBIEHMS MPU OBUXKEHWM
OByxdhasHoum cpeapl.

https://edu.vsu.ru/c
ourse/view.php?id=
29250

1.7

TemnepaTypHbIn pexnm
TennonepeaarLLmx
NoBEPXHOCTEN
naporeHepaTopoB n
TennoodbmeHHmnkos ASC

TennoobmeH npu asmxeHnn. OcobeHHoCTH
TennoobmMeHa B NOBEPXHOCTSIX Harpesa
naporeHepaTopoB C XNOKOMETanIm4eckumm
TennoHocuTensiMm (HaTPWU, Kanui, CBUHEL,).
TennoobmeH npw ABWXEHUM Knnswen Bogbl. Kpnsuc
TennoodmeHa npu knuneHun. Tunbl Kpramcos (1-ro n 2-
ro poga) u MeTofpbl OLLEHKN YCNOBUIA UX
BO3HUKHOBEHWS.

https://edu.vsu.ru/c

ourse/view.php?id=
29250

1.8

EctecTBeHHas uUMpKynsauus

BesHanopHoe gBWXXeHne: MOHATUE N 3aKOHOMEPHOCTH
bap0boTtaxHoro npouecca. [NapopacnpeaenntenbHble
OblpyaTble NUCThI: KOHCTPYKUNUS, XapakTEPUCTUKN,
ycnoBus paboThl. MOHSATME KOHTYpa eCTECTBEHHON
unpkynauum (KELL). OBvxywun Hanop no KOHTYpy
€CTECTBEHHOWN LIMPKYNAUUKM U akTopbl ero
onpegensaowme. NocnegoBatenbHocTb pacyéta KELL.
KpuTepunn Hagé&XHOCTU eCTECTBEHHOW LMPKYNALNN.
OcCHOBHbIe HapyLLeHns1 B paboTe KOHTypa
€CTECTBEHHOW LMPKYNALUN.

https://edu.vsu.ru/c

ourse/view.php?id=
29250

1.9

Mppaenuyeckas n
Tennosas
HepaBHOMEPHOCTM

Fm,u,paBnmquKaﬂ M Tennosasd HepaBHOMEPHOCTb
napannesnbHO BKIOYEHHbIX Tpyb. MNoHATHe o
Tennoson paseepke. mMapognHammnyeckme
xapaktepuctukm (FO0X) Tpyd npy NpUHYAMUTENbHOM
umpkynauuun. HeogHosHayHocTb TAX. CTabunbHOCTb 1
HeCTabunNbHOCTbL NaporeHepupytoLLLEN TPyObI.
dakTophbl, BNNSAOLLME HA YCTONYNMBOCTb
rmopoauHamMmmn4ecKon XapakTepuCcTUKN. YCnoBus u
MeponpuaTns, obecnedunsaroLe yCTonymByo paboTty
naporeHepupytoLen Tpyobl. MynbcaunoHHLIE PEXMMBI
paboTbl NnaporeHepupyoLwmx Tpyd. MexaHnam
NyrnbCaLNOHHbIX kKonebaHuin 1 dhakTopbl, BNUSOLNE
Ha UX UHTEHCUBHOCTb. CNocobbl CHUXKEHWS
NynbCaunoOHHON HEYCTONYUBOCTU.

https://edu.vsu.ru/c
ourse/view.php?id=
29250

1.10

Cenapauus napa

TpeboBaHus, npeabsaBnsieMble K ka4ecTBy napa B
A0EepHbIX 3HEPrETUYECKUX YCTaHOBKaX. [MpnunHbI
3arpsisHeHUs napa: nepexos npumecel U3 Boapl B nap,
MEeXaHNYECKNIN YHOC MPUMECEN N YHOC 3a CHET
pacTBOPMMOCTU BELLECTB B Nape. MeToabl nony4yeHus
yuctoro napa. dakTopbl, BAMSIOLLME HA BNaXXHOCTb
napa. Cenapauusi napa: B cB060gHOM 00bEME, BO
BHYTpMGapabaHHbIX cenapaLMoHHbIX YCTPONCTBAX.
OCO0BEHHOCTM KOHCTPYKLUW U PaCHET >Kanto3uniHbIX U
LEeHTPODOEXHbIX CENapaTopoB.

https://edu.vsu.ru/c
ourse/view.php?id=
29250

1.11

BogHoO-XxMMmn4eckuii pexxmm

Koppo3us 1 BogHbin pexvm naporeHepatopos ASC.

https://edu.vsu.ru/c
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TpeboBaHus, NpeabaBNsieMble K NaporeHepaTopHON n
nuTatensHon Boge. CoctaB naporeHepaTtopHOW BOAbI:
OTNOXEHUA NpUMecen Bodbl, NETy4Yne U HeneTyvme
coeanHeHuns. ®akTopbl, BNINSIOLMNE HA CKOPOCTb
KOPPO3MOHHBIX MPOLECCOB: COCTOSIHUE NMOBEPXHOCTMU,
COCTaB BOAbl, TeMnepaTypa U CKOpOCTb ABUKEHUSA
cpenpbl. BoaHbI pexxunm naporeHepaTopoB ¢
€CTECTBEHHOW 1 MHOTOKPaTHON NPUHYAUTENbHOM
unpkynsiuneinn. OcobeHHOCTM BOLHOIO pexunma
NPsSIMOTOYHbIX M1

ourse/view.php?id=
29250

OcCHoBbI MPOEKTMPOBAHNSA

3apaun NPoeKkTMPOBaHNS NaporeHepaTopoB U BUAbI
pacuétoB. OcobeHHoCTU npoekTupoBaHus NI pasHoro

https://edu.vsu.ru/c

1.12 | naporeHepaTopoB n ourse/view.php?id=
TUNa. TeXHUKO-3KoOHOMUYeckoe 060CHOBaHWE 29250
TennoobmeHHnkos ASC 29250
KOHCTPYKLMN NaporeHepaTopoB.
Bonpocsbl akcnnyartaumm naporeHepartopos ASC.
OcobeHHOCTH aKkcnnyaTaunsa naporeHepaTopos,
oborpeBaeMbix Bo4oN nog gasnexHvem. INyck n
OCTaHOB naporeHepaTopoB. PaboTa naporeHepaTopoB | https://edu.vsu.ru/c
3kcnnyatauums, > -
1.13 npu 6a3oBbIX N NEPEMEHHbIX Harpy3kax. HapyleHns B | ourse/view.php?id=
HaaeXHoCTb, 6e3onacHoOCTb 29250
pabote NI ASC. OCcHOBHbIE MEPONPUATUS NO 23250
YCTpPaHEHMWIO HEUCMNPaBHOCTEN NaporeHepaTopoB:
OTMbIBKa NOBEPXHOCTEN HAarpeBa OT OTIIOXKEHUN,
AnarHoctmka un pemoHT I
2. MpakTnyeckne 3aHATUA
51 | Oxcnnyaraums OCcoBEeHHOCTM 3KCnIyaTaLmm naporeHepaTopos Ans ';Etrsse: V?e%'vﬁu';ig:
naporeHepartopa pasnuyHbIX Tennosbix cxem ASC. 29250
5o | Oxcnnyataums Mpasuna sKcnnyaTtauum naporeHepatopos Ha AQC ';Etrssé V?e‘f/:j"’;”';ig:
' naporeHeparopa pasnnYHbIX TEMIOBbIX CXEM 29250
OCHOBHbIE XapaKTeEPUCTUKN NaporeHepaTopa. " g
YcTpoincTBo 1 paboTa naporeHeparopa. 5://€QU.VSU.TU/C
2.3 MaporeHepatop YBP-1500 P P P partop ourse/view.php?id=
OkcnnyaTaums naporeHepaTopa. PeMoHT 29250
naporeHeparopa.
OcCHOBHblE XapaKkTepPUCTUKN NaporeHepaTopa. it g
YcTpocTBO 1 paboTa naporeHeparopa. e ——ra
2.4 MaporeHepatopsl BBOP P P P parTop ourse/view.php?id=
QkcnnyaTtaums naporeHepaTopa. PeMoHT 29250
naporeHepaTopa
PekomeHaauum no BbIGoOpy CKOPOCTU ABUXKEHUS
o5 | Pacuer naporereparopa. TennoHocuTenen. PacyeTt notepb Hanopa no AsnmHe. ';Etrsse' V?e‘i:’“’;“'?rig <
. > ourse/view.php?id=
(rmpopaBnuyecknin) PacueT noTepb Hanopa Ha MECTHbLIX CONPOTUBIIEHUSIX. 29250
Bbi6op HacocHoro o6opyaoBaHus
PacueT TennoBoi Harpysku naporeHepaTopa. PacueT hitos:Jed
5 | Pacder naporerepatopa cpeaHero TemMnepaTtypHoro Hanopa. Pacuet oursse. V?ev:j"';”;rig:
' (Tennosoit) koadhcuumeHTa Tennootgadn. PacyeTt koadpdmumneHTa 29250
Tennonepegayun. PacyeTt noBepxHOCTW TennoodMeHa.
57 | Pacdet anemertos PacueT kopnyca. PacueT TennioobMeHHbIX Tpy6. ';Etrsse: vfe%"’ﬁu;rig <
. . / .pnpd=
naporeHeparopa: Pacuet TpybHbIX JoCcoK. PacyeT wryuepoB 29250
5g | KOHCTPYKUMOHHBIZ pacyeT | PacueT 0GbemoB 30H naporeHepatopa. Pacyet ';Etrssé V?E%J'Vﬁu;rigf
' naporeHeparopa: ONVIHbI, LUMPVIHBI U BbICOTLI 30H MaporeHepartopa 29250
3. llabopaTopHble 3aHATUA
31 | OKcnnyaraums Oco6eHHOCTM 3KCMNyaTaLmn naporeHepaTopos Ans 'Sffrsf; Viee‘i:,"vﬁ“';ig_c
naporeHepartopa pasnuyHbIX Tennosbix cxem ASC. 29250
3o | OKcnnyaraums Mpasuna akcnnyaTtaumu naporeHepartopos Ha ASC Zttrssé: V?e‘ul"vﬁ“';ig <
. . H =
naporeHeparopa pasnnYHbIX TEMOBbIX CXEM *;‘3—'3729250
OcCHOBHblE XapaKkTepPUCTUKN NaporeHepaTopa. " §
~ S.//edu.vsu.ru/c
TPOWCTBO U Ta naporeHepaTopa. . .
3.3 MaporeHepatop YBP-1500 ycrpoiicreo u pabora naporeHeparopa ourse/view.php?id=
OkcnnyaTaums naporeHepaTopa. PeMoHT 29250
naporeHeparopa.
OCHOBHbIE XapaKTepUCTUKI NaporeHepaTopa. ';Etrsse: V?e‘i:’“’;“';ig <
~ t .Q Q =
3.4 MaporeHepaTtopsl BBOP YCTponcTBO 1 paboTa naporeHepartopa.

OkcnnyaTauusi naporeHepartopa. PemMoHT

29250



https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250
https://edu.vsu.ru/course/view.php?id=29250

naporeHeparopa

Pacyet naporeHepatopa.

PekomeHaauum no Bbl60py CKOPOCTHU OBUMXEHNA
TennoHocutenen. Pacuer noTepb Hanopa no ArnHe.

https://edu.vsu.ru/c

3.5 = ourse/view.php?id=
(rmopaBnuyeckunin) PacueT notepb Hanopa Ha MECTHbIX CONPOTUBIEHUSIX. 29250
Bbi6op HacocHoro 06opyaoBaHu1s o
Pacuet TennoBoun Harpysku naporeHepartopa. Pacuet
3.6 | Pacuer naporeqeparopa cpefHero TemnepaTypHoro Hanopa. Pacuet tarssg Vg‘l’.'vﬁ“'?rig:
' (Tennosoin) Koa(pdmumeHTa Tennootaaqn. PacHet KoahdULMEHTA | Hgr5g
Tennonepenadn. Pacyetr noBepxHOCTU TennoobmeHa. |
37 | Pacuer anemertos PacueT kopnyca. PacuyeT TennoobMeHHbIX Tpy6. Zttrssg Viee‘i\‘l"vﬁ“';ig:
' naporeHeparopa: PacueT TpyOHbIX gocok. PacyeT wryuepoB *;p_pizgzéo ]
3.g | KOHCTPYKUMOHHBIZ pacyeT | PacueT 0GbemoB 30H naporeHepatopa. Pacyet gttrsse: Viee‘f/:j_'v;“'?rig:

naporeHeparopa:

ONVHbI, LUMPVHBI U BbICOTBI 30H MaporeHepartopa

29250

13.2. Tembl (pa3aenbl) AUCUUNNUHBLI U BUAbI 3aHATUN

Ne
n/n

Buabl 3aHATWI (KONMYECTBO YacoB)

HavmeHoBaHue Tembl
(paspena) avcumnnuHel

Nekunn

MpakTuyeckne

JlabopaTopHbie

CamocTosaTernbHasd

paboTa Beero

1.

BeegeHue. MNpeameT u
3afayvn Kypca

2

2 4

MaporeHepartopbl 1
TennoobmeHHukn ASC

4

4 8

TennoHocuTenu u
pabouve Tena Mr
aTOMHbIX 3NIEKTPOCTaHLMI

KOHCTpYKTUBHbIE U
TennoTEXHNYECKNe CXeMbl
naporeHepaTopos

16 28

Tenno-rngpasnuyeckme
npoLecchbl
naporeHepaTopoB ”
TennoobmeHHMkoB ASC

16 28

'mapogmHamnyeckne
npoLecchl B
naporeHepaTtopax u
TennoobmeHHnkax ASC

16 28

TemnepaTypHbIn pexnm
TennonepenarLLmx
noBepxHOCTEN
naporeHepaTopoB n
TennoodmeHHnkoB ADC

16 28

EcTtecTtBeHHas
LUMpPKynsaumus

14 26

rmopaBnuyeckas u
Tennoeas
HepaBHOMEPHOCTU

14 26

10.

Cenapauus napa

14 26

11.

BoaHo-xmmmnyeckum
PEXNM

12.

OcHoBbI MPOEKTUPOBaHNSA
naporeHepaTopoB n
TennoobmeHHnkos ASC

10 20

13.

OkcnnyaTtauus,
HaEeXHOCTb,
©e3onacHoCTb

KoHTpornb

36

WNToro:

66

16

32

138 288

14. MeToau4yeckue ykasaHua onsi o6y4aroWmnxcsa No 0CBOEHUI0 OUCLUNIIUHbBI:
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CtygeHTam Ha nekumsix HeobxoanMmo BECTM NOAPOOHbLIN KOHCMEKT U CTapaTbCs MOHATb
mMaTtepuan Kypca. [ns nonHoOro MnoHMMaHua maTtepuana crnegyet akTUBHO WCMOoNb30BaTb
KOHCynbTaumn. [nsa caMOCTOSATENbHOrO M3YYEeHUs pasgenoB Kypca, pPeKoOMeHOOBaHHbIX
npenogasatenemM, HeobxooMMO MNONb30BaTbCA OCHOBHOW W OOMOMHUTENbHOW NUTepaTypown,
NHTEpPHET-pecypcamu.

Ha npakTnyeckmx 3aHATuAX HeobxoauMmo yMeTb pellatb 3agadn 1M aHanuanmpoBaTb
peLlleHne, Ha YCTHbIX onpocax oby4aembli OOMKEH YMETb AEMOHCTPUPOBATL MOSyYEHHbIE HA
NeKkumsiX N NPakTUYECKNX 3aHATUSX 3HaAHUS, YMEHUSI U HaBbIKW, OTBEYaTb Ha MOCTaBIEHHbIE
BOMNPOCbI, NOAAEPXKMBATb ANCKYCCUIO MO CYLLECTBY Bonpoca.

MeTogunyeckoe obecneveHne aygutopHom paboTbl: y4ebHO-MeToguyeckme nocobusa ans
CTYAEHTOB, Y4eOHUKN N y4ebHble Nocobus, arNeKTPOHHbIE U VIHTepHeT-pecypchl.

MeTtognyeckoe obecrnevyeHne camocToATeNnbHON paboTbl: y4ebHO-MeTogunyeckue
nocobns no opraHn3aununm camocToATENbHOM paboThbl, KOHTPOMbHblE 3adaHUs U TecTbl B
OyMaXXHOM W 9MNEKTPOHHOM BapuaHTax, TEeCTUPYKLME CUCTEMbI, AUCTAHLWOHHbIE (OPMbI
obuweHns ¢ npenogasatenemM. KoHTponb camocToaTenbsHoM paboTbl peanu3yeTcsi C NOMOLLbIO
ONpOCOB, TECTOB, BOMNPOCOB N0 TeEMaM 3a4aHunn u T.4.

15. lMepeyeHb OCHOBHOW U [AOOMONHUTENILHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXxoAUMbIX AN 0CBOEHUSA AUCLUNIIUHBI

a) oCHOBHasi nuTeparypa:

Ne n/n NcTouHmK

Bopobbés, AnekcaHap Brnagnmmposuy. MaporeHepatopbl AQC. OCHOBHbIE KOHCTPYKLNY 1
npoekTupoBaHue [ONeKTPOoHHbIN pecypc]: yuebHoe nocobue / A. B. Bopobeés, A. M. AHTOHOBS;

1. HauunoHanbHbIM nccnegoBaTenbCknini TOMCKMI nonuTexHuyeckuin yansepeutet (TITY). — 1
KoMnbloTepHbIn dann (pdf; 3.0 MB). — Tomck: U3a-so TIY, 2011. — Cxema gocTtyna:
http://www.lib.tpu.ru/fulltext2/m/2011/m451.pdf

Knpwunnos, MNaeen JleoHngosud. TennomaccoobMeH B SAEPHbBIX SHEPTETUHECKUX YCTaHOBKAX:
y4yebHoe nocobue ans By3os / IN. JI. Kupunnos, I'. . Borocnosckasi. — 2-e u3g., nepepab. —
Mocka: N3pAT, 2008. — 256 c.: un. — bubnumorp.: c. 250. — YcnoBHble 0603Ha4eHus: c. 5-8.. —
ISBN 978-5-86656-210-7.

Kupunnog, Maeen JleoHngosud MNigpognHaMmmyeckme pacyeThl: cnpaBodHoe y4ebHoe nocobue / M. J1.
3. Knpunnos, 0. C. FOpbeB. — Mocksa: N3gAT, 2009. — 213 c.: un. — bubnuorpadus B KOHLe rMnas...
— ISBN 978-5-86656-218-3.

©0) gononHUTeNbHasa nuTeparypa:
Ne n/n NcTouHuk
CBoncTBa KOHCTPYKLIMOHHBIX MaTepuanoB aTOMHON NPOMBILLIEHHOCTM: CNPaBoYHUK: B 8 T./ nog pea.
B. B. Kosnoea, C. B. CtpenkoBa. — M.: AreHTak, 2006-2009 T. 6: MaTtepuans! ans PHB n
TennoobmenHbIX annapatoB ASC. — 2009. — 244 c.— bubnuorp.: c. 243-244. — ISBN 978-5-
903005-09-3.
BopoHoB, Buktop Hukonaesuy. Xummko-texHonornyeckme pexmmbl ASC ¢ Bogo-BogsHbIMU
5. 3HepreTuyecknmMmn peaktopamu: yiebHoe nocobue gns sysos / B. H. BopoHos, B. M. Jlapuh, B. A.
CenunHa. — Mocksa: M3g-8o M3AW, 2006. — 390 c.: un. — bubnuorp.: c. 389.
BaknywuH, Pynonbd MNeTposuy. SkcnnyaTtaunoHHble pexuvmMbl ASC: yuebHoe nocobue / P. I1.
BaknywuH. — 2-e n3g., nepepab. n gon. — Mocksa: M3gatensckuii gom M3U, 2012. — 530 c.: un. —
Mobeantensb obLiepoccuickoro KoHkypca pykonucen y4ebHol 1 yuebHo-cnpaBoYHOM nuTepaTtypbl No
aTomHown aHepreTuke 2010 r. — Bubnuorp.: c. 527-530.. — ISBN 978-5-383-00641-2.
Tennosble U aTOMHbIE 3NEKTPOCTaHLUMK : cnpaBoYHuK / nog pea. A. B. Knumenko, B. M. 3opuHa. — 4-
e nsg., crep. — Mocksa: M3g-s8o M3, 2007. — 648 c.: un. — TennosHepreTnka u TennoTexHuka:
cnpaBoyHasi cepus: B 4 kH.; KH. 3. — Bubnuorp.: c. 639. — NpeameTHbIN ykasaTenb: ¢. 640-644. —
ISBN 978-5-383-00018-2.
Tennornapaenuyeckne mogenu obopynoBaHus anekTpuiecknx ctaduunm / A. P. ABeTucsH [v gp.]; nog
8. peq. . A. dununnoea; ¢. ®. MNMaweHko. — Mocksa: Puamarnumt, 2013. — 448 c.: un. —
Bubnunorpadwus B koHue rnae.. — ISBN 978-5-9221-1518-6.
TpyHoB H. B. M'mapognHamuyeckme n TennoxmMmmyeckme npoueccol B naporeHepatopax ASC ¢ BBOP
/ H.B. TpyHos, C.A. lNlorenHos, tO.I. OparyHoB. - M. : QHeproatomuagar, 2001.
10 Jlykacesud B.W., TpyHoB H.B., paryHos tO.I"., OaBuaeHko C.E. MNaporeHepaTopbl peakTopHbIX

) yctaHoBok BBOP ansa atoMHbIx anekTpoctaHumin.- M.: VKLl «AkagemkHuray, 2004.
11. Bynos B.M., ®apadoHos B.A. KoHcTpynposaHue ocHoBHoro obopyanosaHus ASC. M.:




OHeproatommnagat, 1985.

Tennosble M aTOMHbIE anekTpudeckue ctaHuumn. Cnpaeodnuk /M.C.AnxyToB, A.H.BearpelHos,
12. P.I".BorosiBnexckuin n gp. MNog pea. A.B.Knumenko n B.M.3opuHa.-M.: Usgatensctso MOW, 2003;
OHeproatomunagat, 1982,1989.

B) MH(POPMAaLIMOHHbIE 3MNEeKTPOHHO-06pasoBaTenbHbIe pecypchl (OduumnanbHble Pecypchl UHTEPHET)*:

Ne n/n Pecypc
13. www.lib.vsu.ru— 3HB BI'Y.
14, https://edu.vsu.ru — ONeKTPOHHLIN yHMBepcuTeT BIY

15. https://e.lanbook.com — OBC «JlaHb»

16. https://www.studentlibrary.ru — 96C «KoHcynbTaHT cTygeHTa»

17. https://urait.ru — O6pasosatenbHas nnatcgopma «KOPAUT»

18. https://rucont.ru - IHdopMaLnOHHO-TEeNEKOMMYHUKaUNOHHaA cuctema « KOHTEKCTYM»

16. NepeyeHb y4eOHO-MeTOANYECKOrO 06ecneyYeHms AnNA CaMoOCTOATeNIbHOW paboThbl

Ne n/n UcTouHuk

1 Capkucos A.A., lNy4ykos B.H. ®nsmyeckne ocHOBbLI akcnyaTaumm naponpomn3BogsaLLnx yCTaHoBOK. M.:
) OHeproatommnagat, 1989.

2 Angpees N.A., NpnHmaHd M.U., CmonkuH H0.B. OnTumMmsaums TennosHepreTnyeckoro obopynoeaHust

AJ3C. M.: Atommspgat, 1975.

17. O6pa3oBaTernbHble TEXHONMOrMU, WUCMNOSib3yeMble MNpU peanusaumm y4yebHomn
OUCUUMIUHBLI, BKJlOYasi [AUCTaHUMOHHble oOpa3oBaTesibHble TexHonoruun (OOT,
3NeKTpoHHoe oby4yeHue (J0), cmewaHHOe O06Gy4eHume):

Mpn  npoBedeHun  3aHATMM N0  AUCUMMIIMHE  MCNONb3YKTCA  crnegywwme
obpasoBaTernbHble TEXHOSOMNN:

1. aKTUBHbIE U MHTEPaKTMBHbIE POPMbl NPOBEAEHUS 3aHATUN;

2. KOMMbOTEPHbIE TEXHONOrMN NPU NPOBEAEHUN 3AHATUN:

3. Npe3eHTauMOHHbIE MaTepumanbl W TexXHonormm npu obbACHEHMM MaTtepuana Ha
NEKUMOHHBIX U NPaKTUYECKMX 3aHATUSIX;

4. creyuanuanpoBaHHoe obopyaoBaHue npu npoBedeHun nabopaTopHbix paboT;

5. pa3bop KOHKPETHbIX CUTyauunh nNpu MNOCTaHOBKE LUenerm u 3agad K paspaboTke
nNpuvKnagHbIX nporpamm, npu Bbibope nporpaMMHOro obecnevyeHns no YCTaHOBMEHHbLIM
Kputepusam, npu paspaboTke nporpamm nNo NpeaycMOTPEHHbIM anroputMmam 1 metoaa.

[Ona camoctoaTenbHon paboTbl ucnonb3dyetcsa OBC YHuBepcutetTckas OGubnuoteka
online - www.lib.vsu.ru - 3HB BI'Y. [llporpammHoe obecnedyeHue, npuMmeHsemoe npu
peanusaumn gucumnnuHbl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTaHuMoHHbIEe obpasoBaTternbHble  TEXHOMOrnn (4oT) NPUMEHSAIOTCA c
ncnonb3oBaHMemM obpasoBaTernibHOro noprana «ANeKTPOHHbIN yHuBepcuTeT BIY».

18. MaTepnanbHO-TEXHNYECKOEe obecneyeHme UCUMUNNUHbBI:

YyebHasn ayaunTopua ona nposeneHud 3aHATUN NEKLMNOHHOro T1na, TeKyLero KOHTpona 1
npomemyTquoﬁ arTectaumm

CneumanusnpoBaHHas mebenb, HOyTOYK, MPOeKTop, 3KpaH

JTa6opatopus um. J1.H. CyxoTunHa (ana npoBegeHnst 3aHATUIA NEKLNOHHOIO U CEMMUHAPCKOro
TMUNOB, TEKYLL,Ero KOHTPONA U MPOMEXYTOYHON aTTecTauunmn)

CneumanusnpoBaHHas mebernb, HOyTOYK, NPOEKTOp
Microsoft Windows 7, Windows 10
LibreOffice, Adobe Reader


http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/

KoMnbloTepHbIN Knacc, ayautopust Ans rpynnoBbiX U MHAUBUAYanNbHbIX KOHCYNbTaL WA,
nomMelleHne Ans caMocToATENbHON paboThl

CneumanusvpoBaHHas Mebernb, KOMMNbIOTEPbI C BO3MOXHOCTbI0 MOAKIIOYEHUS K CETH
«MHTEepHeT» 1 obecrneyeHnemM 4OCTyrna B 3NEKTPOHHYI0 MHPOPMaLMOHHO-06pa3oBaTeNbHYH
cpeny yHuBepcuteTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHouYHble cpeacTBa ANA NPoBeAeHUA TeKyLLen 1 NPOMEXYTOYHOWN aTTecTauumn

coepXaHnem criefyloLmx pasaenos AMCUUNNUHBI

MopsiAoK OLEHKM OCBOeHMs1 obydalowmmncs ydebHoro martepuana onpegensietcs

Ne
n/n

HanmeHoBaHue
pasgena AUCUMNvHbI
(Moayns)

KomneTteH
unsi(n)

WHpukaTop(bl)
[OCTUXEHMS
KOMNeTeHLUN

OueHouYHble cpeacTaa

BeegeHue. lNpeameT 1
3agayu Kypca

MaporeHepaTops! n
TennoobmeHHukun AC

TennoHocuTenu n
pabouue Tena Mr
aTOMHbIX
3MEKTPOCTaHL MM

KOHCTPYKTVBHbIE 1
TEnnoTexHuyeckne
CXeMmbl
naporeHepaTopoB

Tenno-rngpasnuyeckme
npoLecchl
naporeHepaTopoB U
TennoobmeHHnkoB ASC

M'MapoouHammyeckme
npoLecchl B
naporeHeparopax u
TennoobmeHHnkax ASC

TemnepaTtypHbI pexunm
TennonepeaarLmx
NoBEPXHOCTEN
naporeHepaToposB n
TennoobmeHHmkoB ADC

EcTtecTtBeHHas
UMPKyNsaumns

M'mapasnuyeckasi n
Tennosas
HepaBHOMEPHOCTU

10.

Cenapauus napa

11.

BoaHo-xnmmnyeckum
pPEXNM

12.

OcHoBbl
NPOEKTMPOBaHMS
naporeHepaTopoB U
TennoobmeHHnMkoB ASC

13.

SkcnnyaTaums,
HaOeXHOoCTb,
©e3onacHocTb

MK-1
MK-2
MK-4
MK-6
MK-10

MK-1.1
MK-1.4
MK-2.4
MK-4.2
MK-6.4
MK-6.5
MK-10.2
MK-10.4

KypcoBoi NpoekT, KONNoKBuym,
cobecenoBaHve NO BOMPOCaM K 3K3aMeHY.

[MpomexyToyHas aTTecTauus
bopMa KOHTPONSA — 3K3aMeH

MyHkT 20.2
MNepeveHb BOMPOCOB K 3K3aMeHy

20. TunoBble OLEHOYHbIEe cpeAcTBa UM MeTOAMYECKUe MaTepuanbl, onpeaensiowme

npouenypbl OLleHUBaHUA




20.1. TeKylWwyun KOHTPOSb YyCNeBaemMocTu

KoHTponb ycrneBaemocTh No AUCLMNIIMHE OCYLLECTBISAETCS C MOMOLLBIO CreAyHOLWNX OLEHOYHbIX
CPeacTs:

TeMbl KypCcOBbIX NPOEKTOB:

1. T[lpoekT naporeHepaTtopa mneperpetoro napa, oOOrpeBaemMoro XWOKMM  CBUHLLOM
npounssoanTensHocTbIo 80 Kr/c.

2. [poekT naporeHepaTopa HacbIWEHHOro napa, oborpeBaemMoro BOAOW No4 AaBlEHMEM
MOLLIHOCTbIO 175 MBT.

3. lMpoekT naporeHepartopa cnaboneperpeToro napa, oborpeBaeMoro Bogon nog AaBneHUeM C
LUMPMOBOW MOBEPXHOCTLIO TENNoobMeHa.

4. MNMpoekT naporeHepatopa crnaboneperpeToro napa, oborpesaemMoro BoAOW Mog AaBMEHNEM C
U-obpasHbiMu TennoobMeHHbIMKU Tpybkamu nponssoanTenbHocTbio 110 Kr/c.

5. MNpoekT BepTMKanbHOro naporeHeparopa cnaboneperperoro napa, oborpeBaeMoro Bo4OM nog,
AaBfeHneM ¢ NpsAMbIMU TENNOoObMeHHbIMU TPyOKamu.

6. lMpoeKT ropM3oHTanbHOro NaporeHeparopa HacbIWeHHOro napa, oborpeBaeMoro BoAou nos
AaBneHneM.

7. MNMpoekT naporeHepaTopa neperpeToro napa, o6orpeBaemMoro XuakMm Hatpmem MoLLHOCTbIo 40

MBT.
8. MNMpoekT BepTUKANbHOro naporeHeparopa neperpeToro napa, 0oorpeBaeMoro Xnakum Kanuem.
9. MpoeKT ropnaoHTanbLHOro naporeHeparopa neperpeToro napa ¢ Tpyokamm dunsaa.
10. MNMpoekT ropn3oHTanNbHOro naporeHeparopa 6e3 3KOHOMa3epHOro yvyacTka MowHocTblo 120
MBT.

Mpoekt naporeHepatopa, oborpeBaemoro Bogod noa  AaeneHveM  U-obpasHbiMu
TennoobmeHHbIMU TpybKammn MoLHOCTbIO 75 MBT.
12. IpoeKT naporeHepaTtopa HacbilweHHOro napa, oborpesaemoro Bogou nog gaeneHvem 5 Mna

OueHKa «OTNMYHO» BbICTABNAETCA NPU BbINOMIHEHMM KYPCOBOro npoekta (paboTbl) B MOMHOM
obbeme; UCMONb3yeTCd OCHOBHad nuTepatypa no npobneme, pabora oTnu4aeTcsa rnyouHon
npopaboTkM BCeX pasferioB copepXaTenbHOoW YacTu, odopmneHa ¢ cobniogeHneM YCTaHOBMEHHbIX
npaevn; CTyaeHT cBOOOAHO BNageeT TeopeTndeckuMm matepuanom, 6e3owmbovyHO NPpUMEHSAET ero npu
peleHnn 3afad, copMynMpOBaHHbIX B 3a4aHMK; Ha BCe BOMNPOCHI AaeT nNpaBuibHble U 0OOCHOBAHHbIE
OTBETbI, yOeanTENnbHO 3aLLMLLLaeT CBOKO TOYKY 3PEHUS.

OueHKa «XOpOoLLO» BbICTaBNAETCA MPU BbINOMHEHMN KypcOBOW paboTbl B MOMHOM obbeme;
pabota oTnuyaetcsa rnybuHonm npopaboTku BCEX pasfenoB coaepXaTefnbHOW 4acTu, odopmrieHa ¢
cobrnogeHnemM yCcTaHOBMEHHbIX NMPaBuI; CTYAEHT TBEpAO BNageer TeOpETUYECKUM MaTepuanom, MoxXeT
NPUMEHATb €ro CaMOCTOATENBbHO UMM NO yKasaHWo npenogasaTens; Ha 60nbLMHCTBO BONPOCOB AaHbl
npaBurbHblE OTBETHI, 3aLLMLLAET CBOK TOYKY 3pEeHNst 40CTaTOMHO OBOCHOBAHO.

OueHka «yaoBNeTBOPUTENBHO» BbICTABMNAETCHA NPW BbINOMHEHUM KypCOBOW paboTbl B OCHOBHOM
npaBunbHO, HO 6e3 AoCTaTOYHO rNy6okon NPopaboTKM HEKOTOPLIX Pa3ferioB; CTYAEHT YCBOMIT TOMbKO
OCHOBHbI€ pasaenbl TEOPETUYECKOro Marepuana u no ykasaHuio npenogasatens (6e3 vHuumaTuebl U
CaMOCTOATENBHOCTM) NPUMEHSIET €ro NPaKTUYECKN; Ha BONPOCHI OTBEYaeT HEeYBEPEHHO U OonycKaeT
OLINBKM, HEYBEPEHHO 3aLLULLLAET CBOK TOYUKY 3PEHUSI.

OueHka «HeyaqoBneTBoOpuUTeribHO» BbICTaABNAETCA, Korga CTyAEHT He MOXeT 3alluTUTb CBOU
peweHuna, gonyckaet pr6ble (baKTVI‘-IeCKVIe OLLMOKM npn oTBeTax Ha NoCTaBlieHHble BONpPOChlI U BOBCE
He oTBe4aeT Ha HUX.

lNepeyeHb BONPOCOB K KOSNSTOKBUYMY:

[ante onpeneneHne NOHATUIO «aTOMHaga CcTaHums» B cooTBeTcTBUM ¢ HIM-001-2015.

Kakne Tvnbl aTOMHbIX CTaHUMIA pa3nuyaloT B 3aBUCMMOCTM OT BMAa NPOU3BOAUMON SHEPTnn?
Kakyto cxemy ASC HasblBalOT OAHOKOHTYPHON?

Kak ocyLuecTBnseTca o4ncTka HaTpneBoro TensioHocuTens |l KoHTypa ot npumecen?
OnuwunTe, Kak opraHnsoBaHa Uupkynauus Hatpus B | koHType PY BH-600.

Kakoe obopygoBaHue Bxoaut B cocTtaB netnu |l koHtypa ASC ¢ BH-800?

Mo kakon cxemMe ocyLecTBnseTcsa umpkynauus cpegbl no ctopoHe Il koHTypa ASC ¢ BH-600?
YUTo BKNtOYaeT B cebsi cuctema pereHepatMBHOro nogorpesa nutarensHor Bogbl AQC ¢ BH-600?
Kakune HegocTaTku UMEET Boga Kak TenmoHocuTensb?

10 Kakve npemmyLiecTBa UMEET HaTPUn Kak TennoHOCUTENb?

CoNoGahkwdPE
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O6bACHUTE, Kak onpefensdeTcs MakcumarnbHOe AaeneHne B | KOHType peakTopoB C BOOOW Mop
AaBneHneMm.

Hapucynte t, Q-gmarpammy T, oborpeBaemMoro HaTpuMeBbIM  TEMNIOHOCUTENEM U
BblpabaTtbiBaloLLLEro neperpeTbin Nap 1 nap NPOMEXyTOMHOro neperpesa.

Kakvumun cnocobamm MOXeT ObITb OCYLLLECTBEH BBOA NOBEPXHOCTU Tennonepeaayn B kopnyc Mr?
Kakyto koHcTpyKuumto MM HasblBalOT MHTErparibHON?

B kakom gmanasoHe nexuT onTuMyM no AaeneHuto neperpetoro napa Ha ASC ¢ PBH?

OnuwwnTe KoHCTpyKumto naporeHepatopa AQC «PeHUKe».

OnuwmnTe NnepBoHaYanbHyH KOHCTPYKUMO cekummn ucnaputens N bH-350.

Kakue tunbl MM npownu ncneitaHna Ha BOP-60 3a Becb nepuoa ero akcnnyarauumn?

KakoBbl npenmMyLlectBa «obpaTtHoro» Hatpuesoro M7

Onuwwte BkrtodeHne MNIFH-200M no 111 koHTypy.

KakoBo HasHa4veHune 6aka bydepHoro HaTtpmesoro (BBH), Bxoaawero B coctas MNIMH-200M?
Onuwnte KoHCTpyKumo mogynu ncnaputens MNrH-200M.

KakoBo oTnunune mogyns npomMnaponeperpesaTens OT MOAyns OCHOBHOrO maporieperpesaTens
MrH-200M?

KakoBbl ocHOBHbIE TpeboBaHus k KOHCTpyKuun MNIM PY BH-12007?

C nomoWbl Kaknux CUCTEM OCYLLECTBNSIETCA OBHapyXeHMe Tevyeln Ha naporeHeparopax
3Heprobnoka BH-600?

Kakune ocHOBHble (hM3MKO-XMMUYECKME NMpoL,ecchbl npoTekatoT B M7

HasoBnTe UCTOYHMKIN NOCTYNNEHMA NPUMECEN B NUTATENbHYO BoAy?

KakoBbl OCOGEHHOCTN MexaHn3Ma nepegaydv Tenna XuakumMu mMeTannaMmm n HemetTanamyeckumm
TEeNIOHOCUTENAMU?

[nsa Kaknx cCKopocTen 1 NapocoaepXXaHNsi MOTOKA XapakTepeH OUCMEPCHbIN PEXUM?

Mpn Kakux napocogepXaHnAX OObIMHO MPOUCXOAUT YXyALUeHWe TennooTaadun B YCrOBUSX,
xapaktepusyemblx ans M ¢ xuakometannnyeckum oborpesom?

[anTe onpegeneHne rmapasBnmMyeckoro ConpoTUBIIEHNA N CONPOTUBMEHUSA YCKOPEHMS NOTOKA.

Mo kakon hopMyne paccUnTbIBAETCS 3KBUBANEHTHbIV TMAPaBNNYECKUA aAnameTp?

YT0o HasbIBalOT NpuBeEeHHbIMM CKOPOCTAMM Napa 1 BoAbl NPU TeYeHun ABYXda3Horo notoka?
UT0 Takoe «CKOPOCTb LIMPKYNALUN»?

YT0 Ha3bIBalOT UCTMHHBIM NapocogepXxaHem cmecu j?

UT0 Ha3bIBalOT OO bEMHBLIM PacXoAHbIM NapocodepKaHneM cmecu b?

B kakux npegenax cnegyet BblbupaTb AMaMETpbl, eCnv cpega ABMXKETCA BHYTPU TpyboK 3a cuer
Hanopa, co3gaBaeMoro HaCoCom?

OT 4yero 3aBUCUT TENNONPOBOAHOCTb CTEHKN ACT?

UTo HasbIBaeTCs TENIOBOW pa3BepPKON?

UTo HasblBalOT TENSI0BOW r’MApPaBINYecKoOn HePaBHOMEPHOCTLIO?

HasosuTe Hanbonee uenecoobpasHbin cnocob NpenoTBpaLLeHNs TENSTOBOM Pa3BEPKM.
Mepeuncnute OCHOBHbIE BUAbI TMAPOAUHAMUYECKON HEYCTONYMBOCTH.

Kakvne meTtogpl cyuiecTBytoT Ans 60pbbbl C rmapoanHaMUYeCcKon HeyCTONYMBOCTbLIO?
Mepeuncnute pexxumbl nycka Ml 1 aHeprobnoka.

Uem obOycnoeneHa HeobGXoAMMOCTb pasorpeBa MeTannokoHcTpykumm [T ¢ onpegeneHHomn
CKOPOCTbIO Nepen 3arnofnHeHnem?

Uem pocTturaetcsa goBedeHuMe KavyecTBa NUTATENbHOW BoAbl A0 HEOOGXOAMMOro YpOBHS Npwu
nycke?

B uem 3akntovaetca pexum boicTporo nepesoda ucnapurtenen NI B napoBon pexnm?

lMoaTomy He fonyckaeTcs nogava napa B OCHOBHble NneperpeBaTeny C neperpeBom meHee ts +
20 °C?

KakoBbl 3agayum atana nogbemMa MoLHOCTK peakTtopa oT 18 oo 60 % NHom?

Kakvne obwme TpeboBaHus [OMKHbI cobnogatbCsa B Mpouecce MMAaHOBOro OCTaHOBa
3Heprobnoka?

Uto Heobxoaumo ans opraHusauum pexuma ELL Bo |l KOHType B TevyeHwe AnNUTENbLHOrO
BpEMEHN?

Mo KakMM npuyMHaM MOXET MPOUCXOAUTb CHWXKEHUE HaOEeXHOCTM WM 3KOHOMUYHOCTU
obopyaosaHua napoBogsHoro koHtypa ASC npu HeonTUManbHON OpraHM3auun BOAHOIO pexnma
nre?

Mepeuncnute OCHOBHbIE (PU3NKO-XMMUYECKME XapaKTEPUCTUKM NaporeHepaTopHON BOAbI.
Mepeuncnute cuctemsol, Kotopble obecneunsaloT nogaepxaHme BXP Ha aHeprobnoke.



55. YTo NnoHMMaeTcs nog, «MansiMui Tedammy» Mr?

Kputepum oueHmBaHnA oTBeTa CTyAeHTa:

OueHka «OTNIMYHO» BLICTABMSIETCA CTYAEHTY, €Cnv AEMOHCTPUPYIOTCA: rnMyboKoe U npoyHoe
YCBOEHME MpPOrpaMMHOrO MaTtepuarna nofHble, MocnenoBaTenbHble, PaMOTHbIE W FIOrMYECKM
n3naraemble OTBETbI NPU BUOOU3MEHEHUWN 3agaHusa, cBOOOAHOE BnageHMe Marepuanom, MpaBuITbHO
060CHOBaHHbIE NPUHATBIE PELLEHNS.

OueHKa «XOpOoLLO» BbICTABMSETCA CTYAEHTY, €Cnn LEMOHCTPUPYIOTCS: 3HaHWEe NPOorpaMMHOro
marepuarna rpamoTHOe UsnoxeHne, 6e3 cyLecTBEHHbIX HETOYHOCTEN B OTBETE HA BOMPOC, NPaBUSIbHOE
NPUMEHEHNE TEOPETUYECKUX 3HAHUW; BnageHne HeobxoaUMbIMM HaBbikaMu MNpPU  BbIMNOSTHEHUN
NPaKkTUYeCKUX 3agay.

OueHka «yOoBreTBOPUTENBHO» BbICTABMAETCA CTYAEHTY, €Cnv AEMOHCTPUPYHTCS: YCBOEHME
OCHOBHOrO Martepuana, npuM OTBETE [OOMyCKalTCA HETOYHOCTW, Mpu OTBETEe [alTCs HEeaocTaTovyHO
npasunbHble  (OOPMYNMPOBKW, HapyLlaeTCss MOCMe4oBaTeNbHOCTb B U3NOXEHUM MNpOrpamMMHOro
mMaTepuarna, MMeloTCs 3aTpyAHEHUS B BbIMONMHEHNM NPaKTUYECKUX 3a0aHUN.

OueHka «HeyOoBrMeTBOPUTENBLHO» BbICTABMNAETCHA CTYOEHTY, eCriv JeMOHCTPUPYIOTCSH: HEe3HaHue
NporpaMMHOrO  Matepuana, npu OTBETE BO3HMKAOT OWWOKK, 3aTpyAHEHUS MpU  BbIMNOSIHEHUN
npakTn4eckux pabor.

20.2. NMpomexyTo4Haa aTrectauus

I'Ipome>KyTqua;| arrectauma no gucuuniinHe ocyulectBnAaeTrcA C NOMOLLbH clieayrLnx
OLleHO4YHbIX CpeacCTB:

Mepe4yeHb BOMPOCOB K 9K3aMEHY:
1. OcHoBHble cxembl reHepauun napa Ha AQC. CpaBHUTENbHbIE AOCTOMHCTBA U HEAOCTATKMN.
TpeboaHus k naporeHepatopam AIC. VX OCHOBHbIE XapaKTEPUCTUKM.
3. Knaccudmkauma I (no coctaBy Bxogsawmx B [T anemeHTOB, NO cnocoby opraHv3auuun
OBWKEHNA B ucnaputene). KpatHOCTb LMpKynaunm.

4. Knaccudwmkaums I no BuAY KOHCTPYKLMOHHOM Cxembl (MO cnocoby OMbiBaHUSA, MO CXeme
B3aUMHOro [ABWXeHusi, no dopme Tpyb). [MOHATME KOPMYCHOrO W CEKLUOHHO-MOAYSbHOro
naporeHeparopa.

5. TennotexHudeckasi cxema, TennoBon GanaHc M TennoBas guarpamma Ans naporeHepaTtopoB
pa3Hblx TMnoB (ons M ¢ BogsHbIM TennoHocutenem n >KMT).

6. TpeboBaHusa Kk TennoHocutensm, ucnonb3dyembim B MNIT ASC, cpaBHUTENbHbIE L4OCTOMHCTBA U
HeJocTaTKu OCHOBHbIX TenroHocuTenen (soga, Ma, renun).

7. OcobeHHocTM Tennornapaenuyeckmx npoueccos B N7 ASC. XapakTep M3MeHeHUsi napameTpoB
naporeHepupytoLLEero kKaHana no gnvHe KaHana.

8. TemnepaTypHblii PeXuM MOBEPXHOCTU HarpeBa. PacnpegeneHne TemnepaTtypbl Mo paguycy
TpyObl MOBEPXHOCTM TENnootMeHa.

9. Knaccudukauusi 1 OCHOBHble XapaKTepUCTUKU AByX(Pa3HbIX MOTOKOB (CKOPOCTb LMPKYNSLUM,
npvBefdeHHasi, ICTUHHasi CKOPOCTW; MacCOBOE, PACXOAHOE M 06 bEMHbIE NAapOCoAePXKaHus).

10. Pac4yeT notepb AaBrneHns (rmapaenmnyeckmx, HUBENMPHbIX N HA YCKOPEHWE NOTOKa NpU OBKEHUM
ofHo@a3HOoro TennoHoCUTENS.

11. OcoGeHHOCTN OnpeneneHns rMapaBnMYecknx COMPOTUBMEHUA MNPU OBWMKEHUWU AByXdpasHOro
noToKa.

12. YpaBHeHune Tennonepenayn. [Nytn noebilleHnss KoddduumneHTa Tennonepeaayu.

13. OcobeHHocTH pacyéta npouecca TennoodbmMeHa B NN ASC (ocHOBHble hopMynbl Ans pacyéTta
KoapbuumeHTa TennooTAaum Ha pasHblX XapakTePHbIX y4acTKax).

14. MNpoektnpoBaHue M. OCHOBHblE BUAbI paCYETOB, MX HAa3Ha4YeHNe NPUMEPHbIN NOPSIAOK.

15. bap6oTtax. OcHoOBHble XapakTepucTuku. PacnpegeneHve napocogepXaHusi No BbiICOTE U
anametpy 6apboTépa 1 hakTopbl, onpeaenstome xapaktep aToro pacnpeneneHue.

16. BHyTpnbapabaHHble yCTpoOMCTBa, NpegHasHayveHHble Anga ocyweHus napa B [T ¢ norpyxHoum
NOBEPXHOCTLIO TEMNoobMeHa.

17. CyTb rpaBuTaumoHHon cenapaumm. daktophbl, onpegensowmne eé€ apeKTUBHOCTb.

n



18. KOHCTpYKUMS 1 NPpUHLMN OEACTBUA XKanto3MMHOro cenaparopa. YCroBuUA U OrpaHU4eHns no ux
NPUMEHEHWNIO.

19. KoHCTpyKUMM 1 NpUHLMN AencTBus LeHTpobexHoro cenaparopa.

20. CtaTnyeckasa HeyCTONYMBOCTb NMaporeHepupytoLwero kaHana (HeogHo3HavyHocTb [[OX, NpuynHbI 1
hakTopbl, CNOCOOCTBYOLME HEOQHO3HAYHOCTM). MeponpraTnSa NO NOBbILLEHNIO YCTONYMBOCTMW.

21.lMoHATMEe TennoBoW pas3BEPKM B MNOBEPXHOCTAX HarpeBa. YCMoOBUA NpU KOTOPOW TennoBas
pasBepka OTCYTCTBYeT. TennoBoW W  rMapaBnMyeckoM HepaBHOMepHocTU. MeTogpl
npeaoTBpaLLeHns rmapasnnyeckon HepaBHOMEPHOCTW.

22. KOHTYp ecTeCTBEHHOM LUMPKYNaumMn. YpaBHEHE LMPKYNSLUA U ero peLleHune.

23.BogHbin  pexum naporeHepatopoB ASC. OTpuuaTtenbHble MOCNEACTBUS €ro  HapyLlUeHUS.
TpeboBaHusa k ynctote paboyero Tena. PacyeTr GanaHca npumecein Bo BTopom KoHType ASC ¢
BBOP.

24. BogHbiv pexxum NI BH.

25. Bbibop KOHCTPYKUMOHHBIX MaTepuanos ansa M- ASC.

26. OcobeHHocTU KOHCTpYKLmKM M XKMT.

MpomexyToyHas aTTecTaums NpPOBOAMTCH B COOTBETCTBUM C [lONOXEHMEM O MPOMEXYTOYHOW
arTecTtaumm obyyaroLmxcsa no nporpaMMmam BbiCLLEro 0Opa3oBaHUS.

KOHTpOnbHO-M3mepuTenbHble Matepuanbl MPOMEXYTOYHOW aTTecTauunm BKNYawT B cebs
TeopeTnyeckne BOMPOCHI,  MO3BOMNAKOLME  OUEHUTb  YPOBEHb  MOMYYEHHbIX  3HaHWW  U/vnu
npakTuyeckoe(ne) sagaHue(s), nossonswLee(ne) oLueHnTb cTeneHb COOPMUPOBAHHOCTU YMEHUI U(KIN)
HaBbIKOB, U(MNK) ONbIT AEATENbHOCTH.

Mpu oueHnBaHUM NCNONb3YTCH KONMUYECTBEHHbIE UMM KAYeCTBEHHbIE LUKarbl OLeHOK. Kputepum
OLleHVBaHUS NpUBEOEHbI HUXeE.

) YpoBeHb LLkana oLeHok
KpuTepum oLLeH1BaHNS KOMMETEHLiA ChOPMUPOBAHHOCTU

KOMMEeTEeHUUnNn

OObyyarowmiica AeMOHCTPUPYET NorHoe u rmybokoe
yCBOEHVEe maTtepuana, rpaMoTHOE U NTIorM4Hoe MOBbILLIEHHBIN YPOBEHD OTNNYHO
N3NOoXeHNe MbiCrnen, 000CHOBaHHOCTb BbIBOAOB,
yMeHMWeEe CcoYeTaTb TEOPUIO C MPAKTUKOW, Hann4me
aHanMTn4ecKoro MblLLuneHus.

OO6yyatoLmiica AeMOHCTPUPYET TBeEpAOe 3HaHMe
maTtepuarnoB y4eBHoro Kypca, ero rpaMmoTHoe
N3NOXeHNe, OTCYTCTBME CYLLIECTBEHHbLIX HETOYHOCTEN B
oTBeTe.

BasoBbIi ypoBeHb XopoLwuo

O6yvatoumimnca 0eMOoHCTpUpYyeT Hanndmne Nnpobenos B
YCBOEHWM OCHOBHOrO Martepuarna, HeTO4YHOCTM
hOpMYNMPOBOK, HEAOCTATOYHASA aprymeHTaums
BbIBO,0B, OTCYTCTBME MOCNeA0BaTENbHOCTM B OTBETE.

MoporoBkin ypoBEHb Ya0BNeTBOPUTENBHO

OOGyyvatoLumincs 4EMOHCTPUPYET OTCYTCTBUE 3HAHWIA
OCHOBHOIO MaTepwuana, CyLeCcTBEHHbIe OLUMBKM Npu
OTBETax Ha JOMOMHUTENbHbIE BOMPOCHI, HEYMEHNe
nornyecknm o6ocHOBaTbL OTBET

- Hey,qosneTBopMTeano




Mpumep KOHTpOnbHO-U3MeputTenbHoro matepuana (KUM)
YTBEP>XXOAIO

3aBegyrowunn kadeapom
SOEpPHON PUINKK
Twutosa J1. B.

HanpaBrneHne noarotoBku:

14.05.02 ATOMHbIE CTaHLMW: NPOEKTUPOBaHME, 3KCNTyaTauns N UHKUHUPUHT.
Oucumnnuua: B1.B.10 MaporeHepatopbl U TENN00OMEHHUKMN.

Bug KoHTpons: Ok3ameH.

KoHTponbHO-uaMmeputensHbii matepmnan Ne1i

1. TpeboBaHus k naporeHepatopam AI3C. /X OCHOBHbIE XapaKTEPUCTUKM.

2. MNoHATWe TennoBoOW pa3BepKn B NOBEPXHOCTHAX HarpeBa. YCIioBMS Mpu KOTOPOW TennoBasi passepka
OTCYTCTBYET. TennoBoun v ruapaenMyeckon HepaBHoMepHocTU. MeToabl npenoTBpaLleHns
rMapaBnnU4ecKon HepaBHOMEPHOCTH.

MpenogaBaTtenb

noanuch pacwmdpoBka noanucu

21. ®oHA OLEHOYHbIX CPeACTB, PeKOMeHAYeMbIX K UCMONb30BaHUSA B XoAe NpoBepKu
OCTaTOUYHbIX 3HaHWUM (OLleHKe [OCTUXXEHUA Pe3yNnbTaTOB OCBOEHUSI AUCLUMNIIUHbBI)

TecTOBbIEe 3agaHNA
1. TennoobmeHHbIN annapaT — yCTPOMUCTBO, B KOTOPOM OCYLLECTBNASETCS TennoobmMeH

Mexay:
a) NOCKUMW NOBEPXHOCTAMM

0) noaABMXXHbIMKU cpeaamMu
B) TBEPALIMU TENamMm

F) KOHUEHTPUYECKMMN NOBEPXHOCTAMUN

2. [Bwxyuien cunon TennoobmMeHa aBNAETCs pa3HOCTb:
a) Temneparyp

6) naBneHun
B) KOHUEHTpaLum

r) NNoTHOCTEN

3. EauHuua namepeHusi NnoTHOCTU TEMNOBOro NoToKa:
a) Bt

6) BT/™m

B) B1/m?



r) Ox/c

4. BenunyuHa koahuumneHTa monekynsipHon audpdysnm GuHapHom cucTemsl
yBEeNnu4MBaeTCH Npu yBeruyeHuu:
a) rpagmeHTa KoHUeHTpauuu

6) haBneHus
B) MNOTHOCTH

r) Temnepartypbl

5. Yucno nogobus, ncnonb3yemoe ToNbKo B NpoLeccax maccoobmMeHa:
a) HyccenbTa

6) PenHonbaca
B) Jlbtonca

r) dypbe

6. Onpegensemoe yncno nogodbusa B npoueccax MmaccoobmeHa:
a) HyccenbTa

6) PenHonbaca
B) Jlbtonca

r) ymcno [Npacrocha

7. TeopeTn4eckMm OCHOBaHMEM aHanorum npoLeccoB TENMO- U MaccoobmeHa ABnAeTCs:
a) oguHakoBasi ousmyeckas npupoaa

6) oAMHaKoBOe MaTemMaTM4yecKoe onucaHue
B) OQHOPOAHOCTb YCIOBUIN OAHO3HA4YHOCTU

) paBEHCTBO COOTBETCTBYHLLMX YNCeEN Nogobus

8. AHanorusa npoueccoB MaccoobMeHa u TennoobmMeHa NO3BOMSIET UCMONL30BATh AN
pacyeTa npoLeccoB MaccoobmeHa:
a) ypaBHeHMs nogobusa ana tennoobmeHa

6) uncna nogobus onsa tennoobmMeHa
B) OCHOBHOE ypaBHEHMe TennonpoBoaHOCTH

r) ypaBHeHue Tennonepenaym



9. lMapuwanbHoe AaBneHne BOASHOIO Napa y NoBepXHOCTM BoAbl Oonblue, 4em BO
BNakHOM BO34yXe, cnegoBaTesfibHO, NpoTeKkaeT NpoLecc:
a) KoHaeHcauun

6) ncnapeHus
B) cybnumauum

r) copbuum

10.BekTOop Tennoro noToka Npu KoHA4eHcau M BOASHOro napa M3 napora3oBoii CMEcU Ha
MSOCKOW CTEHKE HanpaBfeH:
a) HOpMarbHO K CTEeHKe

6) HoOpManbHO OT CTEHKM
B) BOOJSIb CTEHKM

r) noA Yrrom K CTEHKe

11. TpybKkn KOXyXOTpyOGHOro TennoobMeHHNKa K TPyOHOW peLLeTKe HENb3s KPenuTb:
a) nyxeHuem

6) cBapkomn
B) Nankon

) pasBarbLOBKOW

12.MpobHoe aaBrneHne npu ruapaBnmMy4eckoM UCNbITaHMM TennoobMeHHNKa COCTaBnNsieT OT
pabouero:
a)1,5

6) 0,75
B) 1
r) 1,25

13.HerogHble TpybkM KOXYXOTPYOHOro TennoobMeHHMKa MOXHO OTriyLwaTb oT obLero
ymcna Tpybok Ha:
a) 25%

6) 5%
B) 15%
r) 75%

14. Tennoo®MeHHNKaMM OTKPbITOro TMna CYNTaOTCA TENNO0OMEHHUKN:
a) ¢ U- obpasHbiMn Tpybkamu



6) opocuTenbHbIe
B) CEKLMOHHbIE

r) Tpy6a B Tpybe

15.MapameTp, BENNYMHA KOTOPOro yBENMYMBaeTCa Npu NCnapuTenbHOM OXNaX4eHUM
BO34yXxa:
a) BHYTPEHHASA aHeprusi

0) aHTanbnusa

B) BnarocogepxaHue

r) TemnepaTtypa

3agaHus ¢ pa3BepHYTbIM OTBETOM

1. MpuBeguTe KNaccuduKauuio TeNT00O6MeHHbIX annapaToB Mo (PyHKUMOHANbHbIM
npu3HaKam U No cxemam Toka TenJIoHOCUTenen.
Mo Tuny B3anmopemncTBus cpen. MNOBEPXHOCTHble (pekynepaTuBHbIE); CMECUTENbHbIE
(pereHepaTtmBHbIE).

Mo HanpaBneHui OBWXEHUS Cped: OOHOXO4OBble TennoobMeEHHMKM;, MHOroxogoBble
TENn1000MEeHHUKN.

Mo  KOHCTPyKUMW:  TpyGuyaTble; MMacTMHYaTble; C  Pa3BUTOM  NOBEPXHOCTLIO;
KOXYXOTPYOHbIE; cnuparnbHble.

Mo dyHKUMOHaANbHOMY Ha3HAYEHWID: XOMNMOAWUIIbHMKW, MNOAOrpeBaTenuv; KOHOEHCAaTOopb;
ncnaputenu.

2. OnuwunTe naponeperpeBartenb.

MaponeperpeBatens npeacTasndeTr cCoOOM LMUMMHOAPUYECKMA KOPMYC C NpUBApPEHHbLIM
CBEPXYy aNNMNTUYECKNM AHuLLeM. [1aponeperpeBaTenb COCTOUT M3 ABYX CTYNeEHEn neperpesa,
KOTOpble pacnonoxeHbl ogHa Ha gpyron. Kaxgasa cTyneHb naponeperpeBaTtens npeacraBnsier
cobon TPYOHbIN My4OK, KOTOPbIN PacrofnOXeH BHYTPU KOpryca M YCTAHOBMEH Ha OMOPHYHO
peweTky. Kaxabii TpyOHbIM Ny4OK MaporeperpesaTens BbiNOMHEH M3 222 kacceT. Kacceta
BblNOMHEHa 13 37 NPOAOSIbHO — opebpeHHbIX TPYH, pacnonOXeHHbIX MO TpeyronbHon pa3bueke
C warom 36 mMmM.

3. B yem pasHuua mexay rpagupHAMU C eCTeCTBEHHOM U MeXaHUYeCKON TAron?
pagupHU C eCTECTBEHHOW TSArOM MMEKT BbICOKUA KOPMYC, KOTOPbIA OTKPLIT Y OCHOBaHWUS
Ans Joctyna aTtmocdepHOoro Bo3gyxa, NocTynawLero K nocnegHum Mo HarnpasneHuio xoa
BOAbl K TENNO0OMEHHBIM MOBEPXHOCTAM. YeM Bbille KOpnyc rpagnupHu, TeM NPOTsSHXKEHHEE NYTb
BO3AYLUHOTO MOTOKA; OOHAaKo MpW 3TOM YBENIMYMBAKOTCA KanuTanbHble 3aTtpaTbl. Takum
o6pa3om, cyLlecTByeT onTUMarnbHasi C 9KOHOMUYECKOWN TOUKM 3PEHNS BbICOTA.

rpaﬂ,VIpHVI C MEXaHWYEeCKOWN TAron MeHee BbICOKM, NMO3TOMY UX CTPOUTESILCTBO AELUEBIIE;
OAHaKo, YCTaHOBJIEHHbIE B HWUX BEHTUNATOPbI A4 MNPOKa4ykn BO3AyXa I'IOTpe6J'IFII'OT



3Ha4YUTENNIbHOE KOJIMYECTBO DJJIEKTPO3HEeprmn, 4YTO TaKxXe onpeagender HeobxoaAnMOoCTb
OTbICKMBATb ONTUMalribHYKO BbICOTY rpagvpHW.

4. U3 4yero coctout NBM, 4TO ycTaHOBNEHO Ha MOBEPXHOCTU €ro Kopnyca u 4to
BXOAUT B ero TpyoOHylo cuctemy.
MBL cocTtonT M3 Tpex OCHOBHbIX Y3r0B: KOpryca; kaMmepbl NUTaTenbHOW BOAbl; TPyOHOWN
CUCTEMBI.

Kopnyc nogorpeBatensi npeacTtaBnsieT coboil CBapHYH KOHCTPYKLWNIO U3 LMNUHAPUYECKMX
obeyaek M SNMMNTUYECKOrO AHMLA. Ha noBepxHOCTWM kopryca ycTaHOBMEHbl: naTpyoku Ans
BXOo4a napa W Bbixoda KOHAEHcaTa, ApeHaxHblii WTyuep AnA obGecrnedyeHus OpeHUMpoBaHus
MEXTPYOHOro NpoCTpaHCTBa; WTyLepa oA ykasaTernb M CUrHanmusaTop YPOBHS; LWTyuep Ans
COYBKM HEKOHAEHCUPYIOLMXCS ra3oB; BO3QYLIHMK ANS yAaneHus Bo3gyxa M3 MeXTpyGHoro
NpoCcTpaHCTBa; NaTpyboK Ans BBoAA cemnapaTa U3 NIMHEMHOro cenapatopa; TepMoaaTtymku Ans
KOHTpONsi TeMnepaTtypbl MeTanna TpyoHOM AOCKM Ha ee BHELLHEN NMOBEPXHOCTU.

TpybHas cuctema COCTOUT M3: TPYOHOM peLLeTKN; TeNNTOOOMEHHbIX TPYD, 3aKpensieHHbIX B
TpybHOM AockKe; Kapkaca TpybHOoro nyyka.

5. OnuwnTe NMNHA-2.

MHO-2 BepTukanbHLIM, OOHOKOPMYCHOW, cMewwmBawwero Tuna. logsoa napa 4epes 2
natpybka co BCTPOEHHbIMW obpaTHbIMK KnanaHamu. NoaBoA OCHOBHOrO KOHAEHCAaTa BbIMOIHEH
aByma nuHuamn. B TMHO-2 npegycmMoTpeHo pasgeneHve neperopofkon 30Hbl Harpesa
OCHOBHOrO KOHAeHcata W obObema, 3anofiHeHHoro KoHaeHcatom. [MH[-2 BbinonHeH
HeOoTKMNo4YaemMbIM MO napy U OCHOBHOMY koHAeHcaTty. OH ycTaHoBrneH B 3gaHum UMA Ha
otmetke 7,8 m. B TMH[O-2 npegycmoTpeH aBapurHbIA MNepennuB B KOHOEHCAToOp 4epes
B6esapmaTypHbIn rmaposatsop (Tpyba B Tpybe) BbicoTon 10 M.

KpMTepMM M WwKanbl oueHnBaHuA.
[ns oueHnBaHWs BbINONHEHNSA 3a4aHUN ncnoJib3yeTcs GannbHaga wkana:
1) OTKpbITbIE 3a4aHNSA (TECTOBbIE, CPEAHU YPOBEHb CITOXXHOCTH):

o 1 6ann — ykasaH BEPHbI OTBET;

. 0 6annoB — yka3aH HeBepHbI OTBET, B TOM YMCII€ YaCTUYHO.
2) 3a[iaH1A C Pa3BEepPHYTbHIM OTBETOM:

. 5 BannoB — ykasaH BEepHbIN OTBET,;

o 2 6anna — ykasaH 4aCTMUYHO BEPHbIN OTBET;

. 0 6annoB — ykasaH HeBEpPHbI OTBET.



