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PABOYASA MPOrPAMMA YYEBEHON AUCLUMUNIIUHDI
B1.B.11 TepmoruapaBnu4yeckme npouecchl B iAepHbIX YCTaHOBKaX

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.04.02 ApepHble dur3MKa 1N TEXHONOMMK

2. Mpodnnb nogroToBKkM/cneymnanmnsauusa:

®u3nka aTOMHOro sigpa 1 Yyactuy

3. KBanudumkauma BbINyCKHMUKA: Marnctp

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

K.dp.-M.H., goueHT AnenHukos Anekcen Hukonaesuy

7. PekoMeHOoOBaHa:

HayyHO — MeTOaMYECKMM cOBETOM hmsnyveckoro cakynbteTa, npoTokosn Ne6 ot 24.06.2021

Pl npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwunsnyeckoro cdakynoteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToaUYEeCKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTtokos Ne5.

8. YuebHbIn roa: 2022/2023 CemecTtp(bl): 4



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyurniuHbl 615K MmcCs:

OcBoeHve TepMOrMgpaBfiMYeCcKOro aHanu3a, BKAYawwero TennoobMeHHble 1
rmapoanHaMmMyeckne xapakTepPUCTUKN akTUBHOW 30HbI peakTopa: pacnpegerneHve napameTpoB
TEeNnoHocUTENs, TeMmnepaTypHbIX MOMeNn, YyCNOBMA HACTYMNNEeHUs Kpuauca TennoobmMeHa Kak B
HOMMWHAIbHbIX NEPEXOOHbIX PEeXuMa, CBSA3aHHbIX C MYCKOM W OCTaHOBKOW peakTopa, Tak U B
HeCTaLMOHAaPHbIX peXnmax, BbI3BaHHbIX aBapUNHBIMN CUTYaLUAMMU.

3adayu y4ebHoU OuCyUMNUHbI:

- OBfageTb OCHOBHbIMW MeTOA4aMW aHanusa TepMOrnapaBiNYECKUX XapakTepUCTUK
A0epHoro peakrtopa,

- pa3BUTb CNOCOBHOCTL OLEHKM NapaMeTpoB TEMSIOHOCUTENS, TEMNEPATYPHbIX NONEN,

- [aTb OCHOBbl Crefylowmx 3HaHUW: TennoobMeHHble W rmapoavHamMudeckmne
XapaKkTepPUCTMKN aKTUBHOM 30HbI peakTopa, TENNOHOCUTENS.

10. MecTo y4yeb6HOM AncuUNuHbI B cTpyKType OOI:

OucumnnuHa BapmaTuBHoM Yactm uukna b1.B. (Yactb, dopmmpyemasa y4dacTHUKamu
obpasoBaTenbHbIX OTHOLLEHWN).

11. MnaHupyeMble pe3ynbTaTbl OO0y4YeHUA MO AUCUUNIUHE/MOAYNIO (3HAHUSA, YMEeHus,
HaBbIKU), COOTHECEHHbIe C NNaHUpyeMbIMU pe3yribTaTaMu OCBOEHUS oGpasoBaTenbHOWM
nporpamMmmbl (KOMNeTeHLMSIMUA) U UHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTtbl 0by4eHus
KOMMEeTEHLMH
3HaeT OCHOBbI
Tennorvapasnuyeck
oro pacyeta
MK-3.1 | peaktopa n
OCHOBHbIE
TpeboBaHus K
KOHCTpYKUmsim AJP.
BbinonHsaer
CrocoBeH k Tennornapaenuyeck
CO30aHMIO un pacyet P23
TEOPEeTUYECKUX 1 sfnaeK;:poB o
MaTeMaTU4eCcKnx
Mofenei, OCYLLLECTBNATb 3HaTb PU3nyeckme OCHOBbI NPOLLECCOB
MOWCK 1 nepeHoca Tenna,
OMNMCbIBAOLL X
MK-3 coranky aHanuanposaTtb
Hay4Ho- YMeTb OCyLLEeCTBNSATb pac4eThI
KMHETUYECKMX
9 TEXHUYECKYIO TENNOOOMEHHUKOB M aKTMBHbIX 30H PEAKTOPOB
SABNEHUI Unu
npoLecchl B MK-3.2 ::fgv?griumo v
peakTopax, Heobxoanmble
yCKOpUTENSX.
JaHHble 4ns Tenno-
rMapaBINYECKNX
pac4éToB; BbIOMpaTb
KOHCTPYKUMOHHbIE
MaTepuansl
aKTUBHOW 30HbI
peakTtopa B
3aBMCMMOCTU OT
ycrnosuin paboTbl.
CnocobeH OcyuwiectBngaer 3HaTb: U3MYECKME OCHOBBLI NPOLIECCOB
OCYLLECTBNATb pacyeTbl nepeHoca Tenna,
MK.5 | KoHTpOrMb, MK-5.2 TEeNnno00OMEHHUKOB U
OopraHu3aumio u aKTMBHbIX 30H YMeTb: NPOBOAUTE OLIEHKY TENnso-
nnaHMpoBaHune peakTopos, rMAapaBNYECKNX XapakTEPUCTUK HA OCHOBE
©esonacHom NPOBOAUT OLEHKY NPOCTENLLMX MOAENEN; CAMOCTOATENBHO




TENNO- N

aHug,

OCHOBHbIX
doHaoB
peaKkTopHOro

aKcnnyatauum
aneKTpoobopyaos
TpyOONpoBOAOB,

naporeHepaTopoB
ASC, a Takke

otaenenna ASC.

Tenno-
rmapasnuyeckmx
XapaKTepucTuk Ha
OCHOBE MPOCTENLLNX
mMoaenen;
ucnonb3yet
nporpaMmel
pac4eToB Tenno-
rmapaBnnyeckmx
XapaKTepucTuk
SAYelrikn peakTopa u
peakTopa B LiefnoMm.

MK-5.3

Ocywectengaer
MOUCK 1
aHanusumpyet
Hay4Ho-
TEXHUYECKYHO
UHdopmaLmio n
BbliOupaeT
Heobxoanmble
OaHHble 4ns Tenno-
rMapaBnnUYeckmnx
pacyéTos;
BblOMpaeT
KOHCTPYKLUMOHHbIE
MaTepuansl
aKTUBHOW 30HbI
peakTopa B
3aBMCMMOCTU OT
ycnoBun paboThl.

MK-5.5

PaccuntbiBaet
notepu Ha TpeHue n
MECTHbIe
CONPOTMBIEHMS.

pa3bupaTbcs B METOAMKax pacyeTa u
NPUMEHSATL VX [N PeLLEHUs NOCTaBNeHHOM
3afauu; UCNoMb30BaTh NPOrPamMMbl pacyeToB
TENNO-TMAPaBMUYECKNX XapaKTePUCTUK AYEKM
peakTopa 1 peakTopa B LieJIoM;

BnapeTb: ocylecTBnaTb NOUCK U
aHanm3npoBaTb Hay4HO-TEXHUYECKYHO
nHdopMaLmo 1 BbiIbupaTe HeobxoanMble
AaHHble Ans Tenno-ruapaBinyeckmx pacyETos;
BblGMpaTb KOHCTPYKLMOHHbIE MaTepuarnsl
aKTUBHOW 30Hbl peaKkTopa B 3aBUCUMOCTU OT
ycnosui paboThbl

12. O6bemM aAncUUNNMHbLI B 3a4eTHbIX eanHuuax/yac — 3/108.

dopMa NpoMeXyTOYHOWM aTTecTaumm - 3a4eT

13. TpyAROEeMKOCTb NO BuAaam y4e6Houn paboTbl

TpyaoemMKocTb
Bua yueGHoit paboTbl Bcero [o cemecTpam
4 cemecTp
AyauTopHbIe 3aHATUSA 60 60
Jlekuumn 24 24
B TOM YMChe: npakTnyeckme
naboparopHble 36 36
CamocTosTensHas pabora 48 48
B TOM 4uche: KypcoBas paborta (MpoekT)
dopma NpoMEXYTOYHON artTecTaumm 3aver 3aver
UToro: 108 108

13.1. CogepxaHue QUCLUNIINHBI

| nin |

HanmeHoBaHue pasgena

CopepxaHue pasaena gucUUnunHbI

| Peanusaums |




OUCUUMIUHBI

pasgena
OVCUMNNUHBI C
NOMOLLIbIO
OHNanH-Kypca,
QYMK *

1. Nlekuun

1.1

BeseneHne. OcHoBHOE
TennoobMeHHoe
obopynosaHue ASC

TennoBblaeneHne B akTUBHOM 30He peakTopa.
OcHoBHble BMAbI NepeHoca TennoTbl. OCHOBHbIE
NOHATUS Teopun TennoobmMeHa — TemnepaTypHoe
none, U30TePMbI, rpagueHT TemnepaTtypbl
MaporeHepaTop, kKak OCHOBHOE 060pyAOBaHMe
OBYX(TPeX)-KOHTYPHbIX NapoTypbuHHbIX ASC.
MponsBoacTBO Napa Ha OAHOKOHTYpPHbLIX ASC.
OnemeHTbl paboyero koHTypa ASC, okasbiBatoLme
OCHOBHO€e BnusiHue Ha paboty I. CeoicTBa
TennoHocuTenen nepeoro kKoHTypa ASC, Bnusowme
Ha KOHCTPYKUUOHHYL0 cxemy I 1 ero anemMeHTos.
O6wme xapakrepucTtuku n Tunsl M. Knaccndpukauyus
n Tpebosanus k MNIC ASC.

1.2

MaporeHepatopsl.

I, oborpeBaemble Bogow noa aaenexvem. M c
norpy>KeHHON NOBEPXHOCTLIO TennoobmeHa u
€CTEeCTBEHHOW LnpKynaumen paboyero tena:
rOpM30OHTalNbHbIE C KOSNEKTOPHON pasgayen
TennoHocuTens, BepTukanbHble ¢ TPYOHOM JOCKOMN,
BEPTMKanbHbIE C BHYTPMKOPMYCHbLIMW pasfatoLwnumu
TennoHocuTenb konnekropamu. MNMpsamoToyHsle M.
KoHCTpyKUMOHHBLIE cxembl NI ¢ Xnako-meTannyeckmum
TennoHocutenem. OcobeHHOCTN KOHCTPYKLUOHHbBIX
cxem NI ¢ razoobpasHbIMU TEMNOHOCUTENSMN.
CpaBHeHNe KOHCTPYKLUUNOHHBIX CXEM OTEYECTBEHHbIX U
3apybexHbIX naporeHepaTopoB.

1.3

O6Lwasn xapakTepucTumka
TENnornapaBiIM4ecKkmx
npoueccoB Ha AQC

O6was xapakTepucTuka TennorngpaBnmnyeckux m
HUBUKO-XMMUYECKMX NPOLIECCOB, X BMUSIHME Ha
HaZeXHOCTb M 9KOHOMWUYHOCTb OCHOBHOIO
obopynoBaHua ASC

1.4

MeToabl pacyeTa
TennoobMeHHOro
obopynoBaHus

OCHOBHbIE 3aKOHOMEPHOCTM U METOAbI pacyeTa
TennoodbmeHa u rugpoamMHamMuKn ogHoasHbIX Cpes.
MaccoBble 1 06 beMHbIE XapaKTEPUCTUKN ABYXEDa3HbIX
NOTOKOB. TennoobMeH 1 conpoTUBNEHMS NPU
OBWKeHUn aAByxdasHbIX NoTokoB. beaHanopHoe
OBWKEeHNe napoBoasaHoOM cmecu. TennoobmeH un
rMapoAavHamuka npy KoHgeHcauum napa. OCHOBHblE
3aKOHOMEPHOCTU Ny4YnUCTOro TennoobmeHa.
TemnepaTypHbIN pexmum paboTbl MOBEPXHOCTEN
TennoobmeHa, TennioBas v rmgpoanHamMmyeckas
HETOXOECTBEHHOCTb B MOBEPXHOCTHAX TennoodmeHa.
Ycnosusi paboTbl MOBEPXHOCTEN TeNoobmeHa ¢
ofHodasHom pabouen cpegon, ucnaputenem ¢
NPVYHYAWUTENbHBLIM ABMKeHeM paboyen cpefbl.
VMcnaputenu ¢ ecTeCTBEHHOW LMPKynauuen: NpocTon u
CNOXHbIN KOHTYpbI. [pUHUKMN pacyeTa KOHTypa:
OBWXYLLMIA 1 NONE3HbIN Hanop, ypaBHEHNe
€CTECTBEHHOM LUPKYNSLMN N METO[, Er0 PELLEHNS.
EcTecTBeHHas umMpKynaumsi B MOrPY>KEHHbIX
NOBEPXHOCTAX TEMNOOOMEHA.

15

DPU3NKO-XMMUYECKNE
XapaKTepUCTukmn
TENJOHOCUTENA

DUBMKO-XMMUYECKME XapaKTEPUCTUKN TEMIOHOCUTENS
n paboyen cpeapbl, BUabl NpuMecen, NnyTu ux
NoCTyNneHus B TENNTOHOCUTENb 1 pabouyyto cpeny.
3akoHOMEepPHOCTU Nepexoaa NnpuMecen Boabl B nap,
Ka4yecTBO BbipabaTbiBaemMoro napa. TpeboBaHus K
YncToTe Napa. 3akOHOMEPHOCTU Nepexoda Npumecen
BOAbI B Nap: pacTBOPUMOCTL BELLECTB B Nape,
MexaHu4ecku yHoc. Metofpbl NOBbILLIEHUST YACTOTbI




napa. Kopposusi B NOBEpXHOCTAX TennoobmeHa,
OTNOXEHMSA NPOAYKTOB KOPPO3UN U NpUMecer BoAbl Ha
NoBEPXHOCTSIX TennoobmeHa. BogHbii pexxum Ml ¢
MHOTOKPaTHOMN LUMPKYNsLMen: MeToabl ero
opraHusaumm — aKcnnyaTaumMoHHble
(6eCkoppeKUMOHHBIE N KOPPEKLMOHHBIE) U
KOHCTPYKUMOHHbIE. HopMmupoBaHue 1 obecneveHve
KayecTBa NUTaTenNbHOW M NaporeHepaTopHon BOAbI
ana NI ¢ MHorokpaTHOM LUPKynsumen u
npsiMoTouHbIX. CpeacTtea nogaepxaHus Hopm BXP 1I-
ro koHtypa ASC ¢ BBOP. Bo3amoxHble NyTH BRMAHUS
akcnnyatupyemoro NI Ha okpyxatoLLyto cpeay.
Cnocobbl obecneveHuss TpeboBaHMn IKOMOTUN.

OcHOoBbI TENNOBOIO U
rmapaBiM4ecKoro pacyeTa

KoHCTpyKTOpCKUA pacyeT: BUAbl pacyeTos,
NPOBOANMBIX NPW CO3A4aHUN HOBOW KOHCTPYKLNMK, UX
3aga4un n B3aumMocBsa3b. OCHOBbI NpuMeHeHnss 3BM
npu pacdete I, (n. VI). Tennosown, KOHCTPYKLNOHHbIN
W rMapoaMHaMMYecknin pacyeTbl. Beibop maTepuanos
W NPOYHOCTHbIE pacyeTol. M ¢ pa3nnyHbIMK
TennoHocutenamn. KomnoHoska Ml MpuHUmn
BapWaHTHbIX pac4yeToB, BbIGOP ONTUMAarbHbIX

1.6 peakTopoB U napameTpoB NpoTeKalLwux npoweccos. PacyeT
naporeHepaTopoB. BOAHOMO pexuma 1 cenapaumoHHbIX YCTPOUCTB.
MoBepoyHble pacdeTbl. DakTopbl, ONnpeaensoLwme
3P PEKTUBHOCTb M HAAEXHOCTb paboThbl M. TexHuko-
3KOHOMMYecKkoe 0boCHOBaHWE BbIGpaHHON
KOHCTpyKummn. Bonpochk! akcnnyatauum M. OTMbIBKa
noBepxHOCTeN TennoobmeHa oT oTnoxeHnn. OnbIT
akcnnyatauum NI ¢ pasnmyHbIMKY TENNOHOCUTENSMM.
2. llabopaTopHbie paboThl
N3yyeHne TennornapaBnuyecknx CXem, BKIIOYEHNS 1
paboTbl COCTaBNALMX UX ANEMEHTOB Ha NpuMepe
V3yyeHne KOHCTpYKLMM 1
21 paBOThI HACOCOB KOHCTPYKLMN 1 paboTsl HaCOCOB Pa3Nu4HbIX TUMOB,
DA3NMYHBIX THTOB. 0CcobeHHOCTEN UX YCTPONCTBA N NpUMeHeHUs. CHATue
1 aHanm3 Hanop-pacxogHbIX XapakTepucTmK
HacoCHOro o6opyaoBaHUS.
MccnenoBaHune xapakTepucTuk TpybonpoBogoB.
CHATME aHanm3 Hamnop-pacxo4HOM XapakTepUCTUKK
MexaHuka xugkocTn — rmgpasnuyeckon cxembl. OCHOBHas ncnonb3yemas Ha
29 TpybonpoBoabl n apmatypa. | AQC apmatypa, 0CO6EHHOCTM €€ UCMONb30BaHUS.
' CmppoconpoTuereHme u MoHaTne rmgpoconpoTmenenus. 3yyeHne notepb
notepw Hanopa. OaBreHns Npu TeYEHUN XUAKOCTN Yepe3 MecTHoe
cornpoTueneHune: anadparmMy, LWapoBbI KpaH 1
BeHTUIb. OBOpaTHbIN KnanaH.
N3yyeHne xapakTepa uameHeHus1 4aBrneHns B
HanopHoM TpybonpoBoae Npw rmgpaBnMyeckom yaape
(3akpbITVe knanaHa Ha Bbixoge Tpybonposoaa).
M ConeHounpganbHbI knanaH. OnpegenexHve ygapHoro
2.3 eXaHnka Xnakocth — [aBreHus. OkcnepyMeHTanbHas nposepka hopmyrbl
rUApaBnuiecknm yaap. H.E. XKykoBckoro. . 3yyeHne xapaktepa nsmMeHeHus
YK Y p p
[aBreHus B HanopHoMm Tpybonposoae npu
rMapaBNYECcKoM yaape Npu HEMOMHOM 3aKpbITUK
KrnanaHa Ha Bbixoge.
TennoobmeH. Knaccudumkaums TennoobmeHHbIX annapaTtos.
Onpenenexue lMpoBeneHme ncnbiTaHN TENNI00OMEHHNKOB B
2.4 KoaghmumeHTa pexnmax NpsiMoToKa 1 NpOTUBOTOKA AN
Tennonepenayun TENNO0OOMEHHUKOB Pa3fNNYHbIX TUMNOB: NAACTMHYaTOrO,
TennooOMeHHOro annaparta. | KoXyxoTpybHoro v Tuna Tpyba B Tpybe.
OnpeaeneHne
KoadhumumneHTa Tennootgada u Tennonepenaya. NoHATMA npouecca
o5 | Tenmonepeaayn npu Tennonepegayun. Tennonepegaya Yepes MrocKyo

CcBOOOAHOM ABMXEHUU
OMbIBaloLLLEN cpeabl
(Bosgyxa)

cTeHky. Tennonepenava Yepes LUNUHAPUYECKYIO
CTEHKY.




KoadhdpuumeHT nonesHoro KMO tennoobmMeHHNKOB pasnnyHbIX TUMOB:

KoadhdunumneHT nonesHoro AencTenst TennoodbMeHHUKa.

2.6 OEeNCTBUS TENNOOOMEHHMKA. | NNIACTUHYATOro, KOXyXOTpYyOHOro n Tuna Tpyba B
TpyOe.
M3yyeHre noTepb faBNeHUs Mo ASIMHE NPy pasnyHbIX
pexnmMmax TedeHus xunakoctn. OnpegeneHve
koadbdpuumeHTa dapcu. MayyeHne notepb gaBneHus
npy TEYEHUN XMOKOCTU Yepes MecTHoe
2.7 OcCHOBbI rMaPaBUKK. : z
COMNpOTHBIEHME: Anadparmy, LLapoBoOW KpaH npu
pasnnYHON CTEMEHUN Er0 OTKPLITUS.
OkcnepuMeHTanbHoe NOATBEPXKAEHNE YPaBHEHUS
BepHynnw.
M3mepeHne TemnepaTtypbl Ha BXO4E U BbIXOAE
nccrnegyemoro TenioobMeHHUKa B ropsiyem U
o8 ViamepeHne napameTpoB XOMnoAHOM KoHTypax. MiamepeHue pacxoaa
' TennoHocuTens. TennoHocutenen. Tennoeusop. MpuHUMN paboTbl.
Tenno3noHHoe obcnenoBaHns TENNOOOMEHHMKA TUNa
TpyOa B TpyOe.
13.2. Tembl (pasaensl) AUCUUNNUHBI U BUALI 3aHATUN
No HanmeHoBaHue Tembl Bugbl 3aHATMI (KONMYECTBO YacoB)
n/n (pasnena) Jlekummn | Mpaktnyeckue | JlabopatopHblie CamoctosiTenbHast | KOHTp Bcero
ONCUUNITIHbI paboTta onb
BeeneHne. OcHoBHOE
1.1 | TennoobmeHHoe 1 2 3
obopynosaHme ASC
M3yyeHne KOHCTPYKLMK
1.2 | n paboTbl HacocoB 1 2 3
pasnuyHbIX TUMOB.
1.3 | lNaporeHepaTopsbl. 2 4 4 10
TennoobmeH.
Onpepenexne
14 KoadppmumeHTa 2 4 4 10
Tennonepegayu
TEeNnIoobMeHHOro
annaparta.
Obuwasn
15 | Xapakrepucrika 2 5 4
TennornapaBnmnyecknx
npoueccoB Ha ADC
MexaHuka »xungkoctn —
TpybonpoBoabl n
1.6 | apmartypa. 2 4 4 10
'mgpoconpoTuBneHne
1 NOTepuy Hanmopa.
MeToabl pacyeTa
1.7 | TennoobmeHHOro 2 4 4 10
obopyaoBaHus
Onpepnenexne
KoaghmumeHTa
1 g | TENIONEpesaum npu 5 6 6 14
cBOOOAHOM ABMXEHUU
OMblBaloLLEN cpeabl
(Bosgyxa)
19 MexaHuka )KVID,KS)CTVI - 2 > 4
rMapaBnuyeckui yaap.
11 dusunKko-xnmmnyeckme
(') XapaKTepuUcTUKn 2 2 4
TennoHocuTens
11 MN3amepeHune
i napameTpoB 2 4 4 10
TEeNnnoHOoCUTENS.
1.1 | KoachdbmumeHT 2 4 4 10




2 NMosre3Horo AencTems
TennoobMeHHUKa.

OCHOBbI TEMMOBOIO U
1.1 | rugpaBnn4eckoro

1 6 6 13
3 | pacyeTa peakTopoB "
naporeHepaTopos.
141 OcCHOBbI rMapPaBIVKN. 1 2 3
Wroro: 24 36 48 108

14. MeToan4veckune YKa3aHuA ans o6yqa|ou4uxc9| no OCBOEHUI0 ANCLUUNTIUHDbI
N3noxeHune MaTtepumana npernogaBartenem HeobxoauMoO BeCTM B cbopme, ,EI,OCTyI'IHOIZ and

NMOHNUMaHUA. ﬂ,J'IFI ynyyuweHna ycBOeHUd yqe6Horo MaTepumana Heobxoanmo NMPUMEHATb
TpaanunoHHbIE U COBpeMeHHbleE TeXHUYeCKMne cpenctBa 06yqu|/|;|. ,D,J'IFI CaMOCTOATESIbHOIO
n3yvyeHund oteeeHo BpemMa Ha BCe pa3aersbl Kypca.

CTyoeHTaMm Ha nekuusax HeobxoaMMO BeCTM MOAPOOHLIM KOHCMEKT U CcTapaTbCs MOHATb
MaTtepman Kypca, He CTeCHATbCA 3adaBaTtb npenodasaTenio BOMPOCbl Ans yriybrneHHoro
NOHUMaHNA KOHKPETHbIX npobnem kypca. [ONns nonHOro noHMMaHus matepuana cnegyet
aKTUBHO MCNOSb30BaTb KOHCyNbTauuu. [na camMOCTOSATENbHOrO M3yYeHUs pasferioB Kypca,
pekoMeHO0BaHHbIX npenogaBaTenem, HeobxogMmo NnoNb30BaTbCA OCHOBHOW n
AOMNOSTHUTENBHOWN NIUTEPATYPON, OTKPbITBIMU MHTEPHET-PECYPCAMMN.

CamocTtosaTenbHasa paboTta aBnseTca obasaTenbHOn ons Kaxgoro obyvarouierocs, ee ob6bem
onpegensieTcs  gaHHoun  paboyen nporpaMmon  OUCLMUNSIUHDI. maBHaa  3apgava
CaMOCTOATENbHON paboTbl — pa3BUTUE CaMOCTOATENbHOCTWU, OTBETCTBEHHOCTU, TBOPYECKOrO
nogxoda K pelueHuno npobnem y4ebHoro n npodeccmoHansHOro ypoBHa. B xoge aygutopHom
camocTodaTeNbHON paboTbl oOby4varowmeca yyacTBYWOT B NOArOTOBKE K JlabopaTopHbIM
3aHATUSAM, Y4acTBYHOT B 0OCyXOeHMWM 3afad, BbINOSHAT 3agaHus nabopaTtopHbiX pabor.
BHeayauTopHas camocTtosTenbHasi paboTta BKMAOYaeT M3ydeHWe ChpaBOYHOM NuUTepatypsbl,
y4ebHON OCHOBHOW W [OOMOSHUTENBHOW nuTepaTypbl, MNOArOTOBKY K cobecefoBaHuio U
cocTaBneHune otyeTa no nabopatopHbIM paboTtam.

15. lMepe4yeHb OCHOBHOM WU [AOMNONHUTENLHOM nNUTepaTypbl, PeCypCOB WHTEpPHeET,

HeoO6XoAUMbIX AN OCBOEHUA AUCLMUNIINHbBI (Criucok numepamypbl 0pOPMISIEMCS 6 cO0Meemcmeuu
¢ mpebosaHusimu OCT u ucrionb3yemcsi obuiasi ckeosHasi Hymepauusi 0r1isi cex 8UA08 UCMOYHUKOS)

a) OCHOBHas nutepaTtypa:

Ne n/n MCcTOYHUK

B.A. KupunnwuH, B.B. Cbiues, A.E. lWenHanuH "TexHnyeckasa TepMmognHammka”,
OHeproatommagar.

C.M. Punc "OcHoBbl TepMogMHaMUKN 1 TEMNOTEXHUKKN”, "Bbicluas wkona”.

A.M. NMykoBun4 "OcHoBbl TennoTexHukn”. Mockea, "Bbiclias wkona”.

C.B. banbsH "TexHun4yeckas TepMOANHaAMUKa 1 Tennosble gsuratenu”, JlennHrpaa,
"MalumHocTpoeHne”.

I".[0. bap "TexHunyeckas TepmognHammka”, Mockea, "Mup”.

MpoekTHas gokymeHTaumsa Pasgen 5 CeegeHuns 06 nHxeHepHOM 060pydoBaHNM, O CETHAX
WHXXEHEPHO-TEXHMYECKOrO 0becneyeHns, nepevyeHb MHKEHEPHO-TEXHUYECKUX MEPOMPUATUN,
6 cogepxaHne TEXHONOMMYECKNX peweHnn 5.7 TexHonornyeckmne peLueHna 5.7.2
TennomexaHuyeckne peluennst 5.7.2.6 TypboycTtaHoBKa. KOMNOHOBOYHbBIE peLLEHUS 34aHMs
Typ6uHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekctoBas Yactb Knura 9.

gl b~ [WIN|

0) gononHuTenbHasa nuTepaTypa:

Ne n/n McTo4YHnK
1. [MporpaMmmbl MHONBMAYaINbHBLIX UCTBbITAHUA HACOCOB, BEHTUIIATOPOB, KOMNPECCOPOB
2 [MpOEeKTHO-KOHCTPYKTOPCKast AOKyMeHTaums. MicnonHuTenbHas AOoKyMeHTauums, nacnopra,
3aBOACKas JOKYMEHTaUMs, UHCTPYKUUM MO 3KCIyaTauumn.
3 OT4yeTHO-coaTo4YHasas OOKyMeHTaums (aKTbl BXOLHOMO KOHTPOMs, MPOTOKOSbl MPOMbIBOK,

rmapaBJiN4EeCKNX NcnbITaHWN, NPOTOKOJbI VIHﬂ,VIBVIﬂ,yaJ'IbeIVI I/ICI'IbITﬁHI/II7I)

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTerbHble Pecypchl (ouLmManbHble Pecypcbl MHTEPHET)*:




Ne n/n Pecypc
1. | www.lib.vsu.ru
2. | https://edu.vsu.ru — ONeKTPOHHbIN YyHUBepcuTeT BI'Y
3.

16. lMepeyeHb y4eOHO-meTOAMYECKOro obGecneyeHuss AN CaMOCTOATENbHOW pPaboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, rocobus, 3adayHuKku, Memoou4decKkue yKa3aHusl 10 BbIMNOSIHEHUIO
npakmu4ecKkux (KOHMpPOsibHbIX), Kypcosbix pabom u dp.)

Ne n/n NcToYHUK

KyouHos, V.B. TeopeTuyeckmne oCHOBLI TEMMOTEXHUKN : y4ebHoe nocobue / U.B. KyamHos,
E.B. CtedbaHiok ; MMHUCTepcTBO 06pasoBaHus 1 Haykn PO, PenepanbHoe rocygapcTBeHHoe
GroaxeTHoe obpa3oBaTeribHOE yUpeXaeHVe BbICLLEro NpodeccnoHanbHoro obpasosaHuns
«Camapckmn2rocynapCTBEHHbIN apXUTEKTYPHO-CTPOUTENBHbBINA YHUBEpCUTeT». - Camapa :
Camapckuin rocyaapCTBEHHbIM apXUTEKTYPHO-CTpoUTENbHbIM YHuBepceuTeT, 2013, - Y. |
TepmognHamuka. - 172 c.

CTtosHoB, H./. TeopeTunyeckne OCHOBbI TEMNIOTEXHUKN: TEXHUYECKAs TEpMOAUHAMUKA U
TennomaccoobmeH : yyebHoe nocobue / H.W. CtosHos, C.C. CmupHos, A.B. CmupHoBa ;
MwuHucTepcTBo obpasoBaHus 1 Haykn Poccunckon ®egepauun, degepansHoe
rocygapcTBeHHOe aBTOHOMHOe obpasoBaTenbHOe yupexaeHue BbiCLLero npogeccnoHansHoro
obpasoBaHus «CeBepo-KaBkasckun bepepanbHbin yHuBepcuTeT». - CtaBpononb : CKOY, 2014.
- 225 c.

Kopnyc sagepHoro peaktopa. Yeptex obuwero Buaa. 1162.02.00.200BO, ATOM3HEProaKkcnoprT.
Kopnyc. YepTex obwero Buaa. 1162.02.70.010BO, ATomMaHeproakcnopT

Kpbiwka. YepTtex obwero Buga. 1162.02.18.100BO, AtomaHeproakcnopt

LaxTa. YepTtex obwero snaa. 302.01.02.00.000BO, N'KAS, OKB “I'maponpecc’.

Bbiropoaka. Yeptex obero suga. 302.01.03.00.000BO, NKAS3, OKB “T'vaponpecc’.

Bnok sawmnTHbIX TPY6. YepTtex obuwero snaa. 320.06.03.00.000BO, N'KAS3, OKB “I'maponpecc’.
Bepxnuii 6nok. YepTex obuwero Buaa. 320.06.04.00.000BO, 'KAS3, OKB “I'maponpecc
MpoekTHas gokymeHTaums Pasgen 5 CeegeHns 06 nHXeHepHoOM 000pyaoBaHUK, O CETAX
WHXXEHEePHO-TEXHMYECKOrO obecneyeHns, nepevyeHb MHKEHEPHO-TEXHUYECKNX MEPOMPUATUN,
coaepkaHne TEXHONMOrMYEeCKNX pelleHnin 5.7 TexHonormyeckme pelieHms 5.7.2
TennomexaHuyeckne pelueHns 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLeHns 34aHuns
Typ6buHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekcTtoBas 4actb Knura 9.

17. OGOpas3oBaTenbHble TEeXHONIOMMU, MUCNONb3yeMble Npu peanusauum y4eObHOMU
OUCUMNNNHBI, BKNO4YaAs [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (OOT),
aneKkTpoHHoe oby4yeHue (J0), cMellaHHOe 0Oy4YeHue):

Mpu  npoBegeHWn  3aHATUM  NO  AMCUMNIMHE  WUCMOMb3YKTCA  creaylolue
obpasoBaTenbHble TEXHOSOMU:

— aKTUBHbIE U UHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMbKOTEPHbIE TEXHOOMMU NP NPOBEAEHUN 3aHATUN:

— Mpe3eHTauuoHHble MaTepuarnbl UM TEXHOMOormM npu OObACHEHUM MaTtepuana Ha
NEKLUMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneynann3anpoBaHHoe obopyaoBaHMe npu NpoBeaeHnn nadopaTtopHbIX paboT;

— pas3bop KOHKPETHbIX CUTyauuin Npu MOCTaHOBKE LUenen u 3agad Kk paspaboTke
npuKnagHblXx nporpammMm, npu Bblbope nNporpamMHOro obecneyeHus no YCTaAHOBMEHHbIM
Kputepusim, Npu pa3paboTke nporpaMmm no npeaycMoTPEeHHbIM anroputMmamM u MetToaam

Onsa camoctoatensHon pabotbl mcnonbdyetca OBC YHuBepcutetckas 6GubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuUMeEHAemMoe npwu
peanusauun gucumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[ncTaHUNOHHbIE obpasoBartenbHble TEXHOMNOornm (80T) NPUMEHSIOTCS c
ncnonb3oBaHMeM obpasoBaTenibHOro noprana «ONeKTPOHHbIN YyHMBepcuTeT BIY».




18. MaTepMaﬂbHO-TeXHquCKoe obecne4vyeHne ANCLUNIUHbI:

JlTaGopatopus (ons npoBedeHus 3aHATUN
NEKUNOHHOTO W CEMWHAPCKOro  TUMOB,
TEKYLLLEro KOHTPOMs U MPOMEXYTOYHON
aTTecTauum) (r.BopoHex, nnowiaab
YHuBepcutetckas, 4.1, nayg. 507 M)

CneumanusmpoBaHHaa Mebenb, HoyTOyk 15,6" DNS (0164925),
npoektop EPSON EB-X11, nepeHocHol 9KpaH Ha LiTaTMBe
SceenMedia Apllo-T

MomeleHne ans XpaHeHus n
npodmnakTn4eckoro obcnyxneaHus
yyebHoro obopygnoBaHus  (r.BopoHex,

nnowans YHuBepcutetckas, A.1, nom.l,
aya. 31)

Hoytoyk 15,6" DNS (0164925), npoektop EPSON EB-X11, 16yK
ASUS VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
nepeHOCHON akpaH Ha wratuee SceenMedia Apllo-T

Na6opaTtopus (ans nposeneHus
nabopaTopHbIX 3aHATUN, TekyLero
KOHTPOSIS M NPOMEXYTOYHOW aTTecTaLmm)
(r.BopoHex, nnowanb YHuBepcuTeTCcKas,
a.1, ayn. 32)

TunoBor Komnnekt y4ebHoro obopygoBaHus "OnpegeneHue
koadbpmumeHTa Tennonepegayn npu cBOOOSHOM ABKEHUN"
JlabopaTtopHbit  y4ebHbin cTeHn "OnpepeneHne koaddumumeHTa
Tennonepeaayn TennoodbmMeHHoro annaparta” 3J16-171.012.03
Y4ebHbin nabopatopHbii cTeHn "OnpepenexHve koaduumeHTa

Tennonepegayn tennoobmeHHoro annaparta" Q16 171.012.04

19. OueHo4HbIe cpeancTBa Anlsd npoBeneHusA TeKymeﬁ n HpOMe)KyTO‘-IHOﬁ aTtrectauumn

MopsAoK OLeHKM OCBOEHMS 0byyatoLmmMmcs y4eGHOro Mmatepuana onpegensiercs
cofepXaHueM crieflyoLmx pasgenos AUCLMNNHGI:

HaumeHoBaHune NugmkaTtop(bl)
I"I\}Ig'l pasgena gucumninHbl KO'\IAAI;?;)GH AOCTMXKEHUS OueHouHele CpeacTBa
(mogyns) H KOMNeTeHunm
MK-3.1
1. Tembl 1-4 MK-3 MK-3.2 CobecenoBaHue
MK-5.2
2. Tembl 1-4 MK-5 MK-5.3 CobecepnoBaHue
MK-5.5
MpomexyTouHasa aTTecTaums Mynkt 20.2.1
dopMa KOHTpONs - 3a4eT Bonpochl k 3a4eTy

20 TunoBble oOUEHOYHble cpeAcTBa U MeTOAMYECKUEe MaTepuanbl, onpegensrowime
npoueaypbl oLeHUMBaHUSA

20.1 TeKywuin KOHTPOSb YCNeBaemMoCTu

KoHTponb ycneBaemocTy No AUCUMMNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CreayoLLMX OLEHOYHbIX
cpencTs:

20.2 NMpomexyTo4yHasa aTrectauus

MpomexyToyHas aTTecTaums No AUCUMUMNIMHE OCYLLECTBNSETCS C MOMOLLbIO CrieayoLmnx
OLIEHOYHbIX CPEACTB:

CobecegoBaHue no bunetam K 3aveTy

20.2.1. Bonpochbl K 3K3aMeHy:
[na TeKywero KOHTPONSA TakkKe WCMoNb3yrTcsa OuneTbl, KOTOpble COCTaBNAT (OHA
Bonpocos. Hanpumep,
Bunet Ne1
1. Kakue nogxogbl UMEOT MECTO NpU U3YHEHUN XXUOKOCTU U rasa.

2. [MNOTHOCTb XNOKOCTU U rasa.




Bunet Ne2

1. BA3KOCTb XMOKOCTU, N OCHOBHblE (IU3MYECKME BESIMYUHbI XapaKTepusyoLine
BSA3KOCTb.

2. KaButauus.

Bbunet Ne3

1. TennonpoBOAHOCTb U TEMNOEMKOCTb XXUAKOCTH.

2. C>XMMaeMOoCTb XXMAOKOCTU U rasa.

Bbunet Ne4

1. YpaBHEHMS COCTOSIHMA rasa.

2. BrnivsiHme 3aBUCMMOCTU BA3KOCTU XKUOKOCTU OT TemMnepaTypbl Ha paboTy MaLLuvH.
Bunet Ne5

1. 3aBUCMMOCTb NSIOTHOCTU XXMUAKOCTU OT TeMnepaTypbl U AaBNeHUs.

2. PacnpeneneHune ckopocTen no ce4YeHuo noToka.

Bunet Ne6

1. dunsnyeckasa n xmmmyeckasi CTabunbHOCTb XUOKOCTH.

2. TOKCUYHOCTb 1 €€ 3aBUCMMOCTb OT TeMnepaTtypbl.

bunet Ne7

1. BrnivsHme cxxmmaemMocTu Xnakoctn Ha paboTy npueoaa.

2. KnucnoTHoe 4ncno. Yto oHO xapakTepuayeT B XXUAKOCTU?

Bbunet Ne8

1. B3anmocssasb hmnsnyecknx BennYmMH xapakTepuayowmx BA3KOCTb XKUAKOCTH.

2. UTo orpaHnymBaeT BEPXHASA TOUKA MPUMEHEHUS XXUAKOCTU B NpuBogax?

Bunet Ne9

1. [nHammnyeckas n kKnHemaTudeckasa BA3KOCTb XXUOKOCTH.

2. Kakne dusndeckme cBOWCTBA XWOKOCTM OrpaHUYMBalOT NPUMEHEHWE BOAbl B

KayecTBe pabouyen cpeabl B npuBogax?

Bunet Ne10
1. DYHKUMM XKNOKOCTM B NMPUBOAE.
2. Kak BnvsieT cxmMaemocCTb XnOKocTy Ha paboTy npmBoaa.

Mo KoHTpONbHOM ToYke Ne2:

Bunet Ne11

1. Kakue cunbl 4ENCTBYIOT Ha NOKOSILLYHOCH XXUAKOCTb.
2. HasneHwue. Mpnbopbl 4Ns n3MepeHns gaBneHus.
Bunet Ne12

1. [aBrneHne XnakocTn Ha HaKNOHHY NNOCKOCTb.

2. fmapocTaTuyeckoe AaBreHne 1 ero CBOMCTBaA.



Bunet Ne13

1. Bakyywm u ero namepeHue.

2. lMbe3omeTpuryeckas BbicoTa MU €ro CBs3b C AaBfIEHNEM.

bunet Ne14

1. OCHOBHOE ypaBHeHME rMapoCcTaTuKM A5st abComoTHO, NOKOSALLENCS XXUAKOCTH.
2. MpuHUKMN paboTbl MAHOMETPbI.

Bunet Ne15

1. YpaBHeHne dunepa anst OTHOCUTESTbHO MOKOALLIENCSH KUAKOCTU.

2. [MoBEpXHOCTU YPOBHS.

Bunet Ne16

1. WHTerpupoBaHue ypaBHeHUa Jnepa ansg paBHOYCKOPEHHOIO OBUXEHUSA?

2. Kakue gonyuieHns uMeroT MecTo Npu BbIBOAE ypaBHEHUS dunepa.

Bunet Ne17

1. EonHnynas maccoBasa cuna. Ha npumepe, abCoOMOTHO MOKOALENCHA XUOKOCTH,

YKaXXuTe e€ BEennYmnHYy.

2. NHTerpupoBaHue ypaBHeHNA Jnnepa Ans BpallaTesibHOro ABMXKEHUS.

Bunet Ne18

1. lMbe3omeTpbl 1 0611aCTb UX NPUMEHEHUS.

2. Kakue gonyuwieHns nMeroT MeCTo Npu BbIBOAE ypaBHEHMS Jurnepa CTaTukn?
Bunet Ne19

1. Kakue Bbl 3HaeTe hmamyeckme BENNYMHbBI XapakTepuaytoLimne gaBrneHme.

2. Kak onpepenuntb cuny, OEWCTBYHOLLYO Ha AHO Oaka, ecnn M3BECTHO AaBreHue

cpenbl B 6bake?

Bunet Ne20

1. Kakas dwmsnyeckas BenuyMHa OrpaHuMyYMBaeT KPUTUYECKME W3MEHEHWUSA YPOBHS
XMOKOCTW B Ky30Be camocBana.

2. YpaBHeHnsa Jrinepa B KAHOHUYeCKON oopMe.

Mo KoHTpoNbHOM To4Yke Ne3:

Bunet Ne21

1. KnHemaTtudeckume anemeHTbl NOToKa XUOKOCTU.

2. OHEepPreTMYecKnin CMbICI YNIEHOB ypaBHEHUSA BepHynnu.
Bunet Ne22

1. 'mopaBnuyeckne anemMeHTbl NoToKa XNOKOCTH.

2. OnemeHTapHasi CTpylika n €€ CBONCTBa.

bunet Ne23

1. [MoTOKM XNOKOCTW.



2. OTtnuyne ypasHeHuss BepHynnu onga ngeansHOW U peasnibHOW XUOKOCTMU.
Bunet Ne24
1. Onpepenvte rugpaBnuMyecknin paguyc ana Tpybbl kBagpaTHOrO CevYeHusi co

CTOPOHOWN «BY».

2. B3anmocBsasb NOTEHUNanbHOW M KUHETUYECKOW SHEPTrMn NOToKa XXNOKOCTW.

Bunet Ne25

1. YpaBHeHME Hepa3pbIBHOCTM A1 NOTOKA XXNOKOCTH.

2. YpaBHeHns bepHynnu gnga cTpynkn ngeansHOM XNOKoCTu.

Bunet Ne26

1. Pacxoa noToka XUAKOCTW.

2. OnpepenuTe rmgpaBnuMyeckuii paguyc ans Kpyrron Tpyobl pagunycom «R».

Bunet Ne27

1. Mpubop ans onpeneneHnst AaBrneHnst NOToKa XXUAKOCTY.

2. [ante COOTHOLWEHME MeXOy CKOPOCTbIO W [OaBfeHMeM B [ABYX CeYeHUsX

KOHWYecKol Tpybbl Npu NOCTOSIHHOM pacxoae.

Bunet No28

1. Mpubop ans namepeHns CKOPOCTU NOTOKA XKNOKOCTM.

2. CXXMMaeMOoCTb XUOKOCTHU.

Bunet Ne29

1. Mpubop ans namepeHnsa pacxoaa XnaKkocTu.

2. OTnunyne gBuxXeHNa TBEPAOro Tena OT ABMKEHUS NOTOKA XMUOKOCTM.
Bunet Ne30

1. PexXnmbl Te4YEHUs XKMOKOCTM.

2. PacnpegeneHne ckopocTen No CeYEHUI0 NaMnMHaApPHOro NoTokKa.

Mpumepbl BunNeToB NTOroBon aTTecTayuu:

Bunet Ne31

1. MecCTHble rMapaBnuUyeckme ConpoTUBNEHNS.

2. BA3KOCTb XNAOKOCTH.

bunet Ne32

1. DYHKUMM XKNOKOCTM B rMapOCMCTEMAX.

2. YCTaHOBMBLLIAACSA U HEYCTAHOBUBLLIASICA OBWXEHMNE XUOKOCTW.
Bunet Ne33

1. [Mbe3omeTpuyecKnit YKIOoH.

2. MicTeueHune Xngkoctn Yepes oTBEPCTUS.

Bunet Ne34



1. Onpe,qeneHMe noTepb AdaBlieHUA TMpu BHE3aNHOM pacCllnpeHnn wn CyxeHum

Tpybonposoaa.

2. NHTerpupoBaHue ypaBHeHNa Junepa AN pasnuyHbIX BUAOB OBUKEHUS.

Bunet Ne35

1. Mmpapasnuyecknin pacyéT TpybonpoBoaoB.

2. KaButauus.

Bunet Ne36

1. YpaBHeHne guHaMunkn Jdunepa.

2. .TpeboBaHna K pabounmM XXMOKOCTAM rMOapPOCUCTEM.

Bunet Ne37

1. Pacxopg »>xugkoctu 4epe3 TpybonpoBog npu namMuHapHOM U TypOyneHTHOM

pexnmax TeveHnda XNOKoCTu.

2. 3aBUCUMOCTb MAOTHOCTM XXNOKOCTU U rasa.

Bunet Ne38

1. B3anmocBAa3b NoTEHUNanbHON U KUHETUYECKOW SHEPrm NoToKa XXNOKOCTH.

2. 3aBNCMMOCTb BA3KOCTU OT TeMnepaTypbl.

Bunet Ne39

1. AHann3 coctaBnalOLLNX ypaBHEHNA BepHynu ¢ 3HepreTMYecKom TOUKN 3peHUs.

2. Tpy6a BeHTypbl.

Bunet Ne40
1. Mpnbopbl ANg namepeHnst AaBeHus.
2. M3mepeHne gaBneHmsi u CKOpPOCTM TeYEeHMs MOTOKa XMUAOKOCTM B TpybonpoBoae.

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHumm cdhopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun
CTygeHT oTBe4YaeT Ha 2 Bonpoca v AONOMHUTENbHbIE BONPOCHI [NosbiweHHbI Ominu4Ho
ypOBEHb
CTygeHT oTBevyaeT Ha 2 BOMpoOca, MMEKTCA HETOYHOCTU, HET Gasoenili Xopouwio
OTBETOB Ha AOMOHUTENbHbBIE BONPOCHI ypO8EHb
CTtygoeHT oTBe4yaeT Ha 1 BOMPOC, WUMEKTCH HETOYHOCTH, [Topoeosbiti Y0osnemeopumernbHO
OTBEYAET Ha AOMOJTHUTENbHbIE BONPOCHI yPO8EHb
CTyOeHT He OTBEYAET HM Ha BOMPOCHI HWM HA OOMNOMHUTENbHbIE - HeydoenemeopumesnbHO

BOMpPOCH!

lMpomexyTovHast aTTecTaunsa NPoBOAUTCA B COOTBETCTBUM C MONOXEHNEM O NPOMEXYTOYHOM
aTTecTaumm oby4aroLmxcs no nporpammMam BbicLLero obpasoBaHus.




MNK-3
CnocobeH K co3gaHuto TeopeTn4eCknx N MaTemMmaTn4eCKkmnx Mozenemn, onucbiBaroLLnNX (bVI3I/IKy
KMHETUYECKMX ABFIEHUN UMK npoueccChbl B peakTtopax, YCKoOpUTenax

I'IepetleHb 3ajaHuKn onA npoBepKn C(bOpMVIpOBaHHOCTVI KOMNeTeHUunun:

1. Yrto HasbIBalOT rmapaBivkon?

1) HayKy, KOTOopasi M3y4yaeT paBHOBeCUe U ABUXeHUE XUOKOCTEN;
2) HayKy, kKoTopasi u3y4yaeT ABWXEHNE BOAHbIX MOTOKOB;

3) HayKy, KoTopasi U3y4yaeT NOSIoXKEeHNE XNOKOCTEN B MPOCTPAHCTBE;
4) HayKy, KOTopasi u3y4yaeT B3aMMOAENCTBUE BOAHbIX MOTOKOB.

2. Kakoe (pWBW—IeCKOG BeLEeCTBO Ha3blBaETCS XNOKOCTbHO?

1) KOTOpOEe CNOCOBHO 3anoNHATL BCE CBOOOAHOE NPOCTPaAHCTBO;

2) KOTOpoe MOXeT BUOOU3MEHATb CBON OOBHEM;

3) koTopoe BnaousmMmeHsieT opmMy B pe3yrnbTate BO3AEUCTBUA CU;
4) cnocobHoe K TeKy4ecCTu.

3. YKaxuTe pasHOBMAHOCTb XUAKOW CybCTaHUMn, He aBnstoLencst ra3oobpasHon.

1) >XMaKnn asoT;
2) BOOOPOA;

3) pTyTh;
4) Kucnopog.

4. Yto Takoe naeanbHas XUaKkocTb?

1) npurogHasa K NPUMEHEHUIO;

2) 6e3 BHyTpeHHero TpeHus;

3) cnocobBHas K cxxaTuto;

4) KoTOpas CyWwecTBYET UCKIMIOYUTENBHO B PsiAe YCNOBUNA.

5. Kakon moxeT ObITb BHELLUHASA cuna, BO3AENCTBYOLLAA Ha XUOKY cybcTaHuuno?

1) nHepumnanbHas, NOBEPXHOCTHAS;
2) NOBEPXHOCTHAs, BHYTPEHHSS;

3) TAroTeHus, AaBNeHUs;

4) maccoBasi, NTOBepPXHOCTHas.

6. [anTte onpegeneHne NOHATUIO CKUMAEMOCTU ANS XUAKNX CyOCTaHLU M.

1) BUOoOM3aMeHeHne opMbl B pe3ynbTaTe AENCTBUSA LaBfEHNS;

2) conpoTMBEHNE BO3AENCTBUIO AaBneHus, 6e3 BUOoM3MeHeHns opmbl;
3) nsmeHeHne o6bLEMa B pe3ynbTaTte 4EMCTBUA OAaBNEHUS;

4) conpoTuBNEHNE BO3AENCTBUIO AaBNEHNSA C BUAOU3MEHEHNEM DOPMBI.

7. Kakon koahpmumneHT xapakTepmsyeT CXMMaAeMOCTb XMUAKOWN cybcTaHunun?

1) 06LEMHOro cxaTus;
2) xoyns;

3) TemnepaTypHbIN;

4) Bo3pacTaHus.

8. UTo He xapakTepuayeT BA3KOCTb XUAKon cybcTtaHummn?



1) ctatnyeckun KoachPULUMEHT BA3KOCTH;

2) KNHEMaTNYEeCKUN BA3KOCTHbIN KO3 PULMEHT;
3) AMHaMUYeCKMU KO3 MPUUNEHT BA3KOCTHU;

4) rpagyc JHrnepa.

9. Kakon u3 nepeyvyncrieHHbIX npoueccoB He XapaKkTepeH aAnda OKUCeHuns XNOKOCTEN?

1) BbINageHWe ocagka B BUAe CMonbl;

2) U3MeHeHue uBeTa Xuakon cybctaHumu,
3) yBenu4yeHune BA3KOCTH;

4) BbiNnageHne ocaZka B BUAe Lunaka.

10.0 4yéM roBopuT BTOPOE NPaBUIIo O CBOMCTBAX MMAPOCTAaTUYECKOro AaBneHnsa?

1) 06 OTCYTCTBMM U3MEHEHUU, HE3AaBUCUMO OT HarnpaBfieHuUs;

2) 0 NOCTOSAAHCTBE U NepneHanKYNApHOMY pPacronoXeHno OTHOCUTENBHO CTEHOK pe3epByapa;
3) 06 N3MEHEeHM, B 3aBUCMMOCTN OT MECTOPACHMOSNOXEHWS;

4) 06 OTCYTCTBUN N3MEHEHUIN B TOPU3OHTASTbHOW MSTOCKOCTM.

11.HassaHne o6bEMa XKMUAKOCTU, NPOTEKAIOLLEN 3a eAMHULY BPEMEHN Yepes XKNBoe
cevyeHue —

1) pacxopn noToka;

2) 06bEMHOE TeYeHue;
3) 6bICTpOTa NOTOKA;
4) CKOPOCTb TEYEHUA.

12.0npeaeneHne OTHOLLEHUS pacxoda »UaKon cybcTaHuMM K NNoLwaam XKXMBOro cevYeHms —

1) cpegHui pacxod TeKyLero noToka;
2) HambonbLuasa ObICTpoTa TEYEHUS;
3) cpenHsaAa 6bICTpOTA NOTOKA;

4) HaMEeHbLUMI pacxoq TeYeHus.

13.4710 HasbIBalOT rmgpaBnnyecknmM conpoTUBneHnemM?

1) conpoTnBNeHune xumakonm cybctaHumum Kk gegopmanmm doopmbl COGCTBEHHOMO pycna;

2) COMpoOTUBNEHME, KOTOPOE NPENSTCTBYET MNPOXOXKAEHMIO XXMUAKON CyGCTaHLMN;

3) conpoTuBneHune, xapakTepuayroLieecs NageHNem CKOpoCTU OBVKEHMS XUOKOW cybcTaHLmm
yepes Tpybonposos;

4) conpoTuBneHue TpybonpoBoaa, CoNnpoBOXAaeMoe IHepreTUM4eCKMMM NoTepaMm
XNaKkom cyocrtaHumn.

14.Ha30BMTE NCTOYHUK IHEPrETUYECKMNX NOTEPb ABUXKYLLIENCS XMUAKOW CyOCTaHLMN.

1) 0OBEM;

2) pacxop Xngkon cybcTtaHumm;

3) BA3KOCTb;

4) nepeHanpaBneHne XUakon cybctaHumn.

15.Yem xapakrepeH TypOyneHTHbIN peXuM OBVKEHNS XNaKon cybctaHunmn?

1) NOCNONHBLIM ABMXKXEHNEM YaCTUL, XXNOKon cybcTaHumu;
2) 6ecnopsao4HbIM M OAHOBPEMEHHO NOCHOVHBLIM ABMXEHUEM HYaCTUL, Xnakon cybctaHuuu;
3) 6eccncTeMHbIM ABMXEHMEM HYacTULL XKWAKOCTU BHYTpU TpybonpoBoaa;



4) NOCMNOVHbLIM OBWXEHNEM YacCTUL, XXUAKON CyOCTaHUMN UCKIIOYMTENBHO B LIEHTPANbHON YacTu
Tpybonposoaa.

MNK-5
CnocobeH ocyLecTBATbL KOHTPOSIb, OpraHM3aumio 1 nrnaHMposaHne 6esonacHom
aKkcnnyaTaumm Tenno- n anekTpoobopynosaHusa, Tpybonposoaos, naporeHepatopoB AJC, a
Takke OCHOBHbIX POHAOB peakTopHoro otaeneHmnsa ASC

MNepeyeHb 3agaHni ana npoBepkun cPOpMUPOBAHHOCTUN KOMMNETEeHLMUU:

1. Y710 Takoe cBOOOAHAA UM ecTeCTBEHHAA KOHBEKLMUA U 3a CUYeT Yero oHa
co3pgaeTca?

Ecnn gBwxeHne anemeHToB obbema cpefpbl Bbl3BaHO HanMMYMeEM B HEn TeMnepaTypHbIX
pasHOCTEN, a, crnegoBaTenbHO, pasHbiX MMOTHOCTEN, TO Takas KOHBEKUMSA Ha3blBaeTcs
cBobogHon unun ectectBeHHon. OHa co3paeTcst 3a CYEeT Toro, Yto 6onee xonoAaHble YacTUlbl
XMOKOCTU MnK rasa, mMmerowme 6onbluyo NIOTHOCTb, No4 AENCTBMEM rpaBUTALMOHHOMO Nons
3emnu onyckaeTcsi BHU3, a 6bonee HarpeTbie Nog 4eNCTBMEM apXMMeAOBOM CUMbl MOAHMMAOTCS
BBEPX

2. YTto BbipaxaeT coboun kKoachdpULMeHT BA3KOCTU?

KoachdpuumeHT BSA3KOCTU BbipaxkaeT coboi Cuny TPeHusl, MPUXOASLLYIOCS Ha eauHULYy
NMOBEPXHOCTN COMPUKOCHOBEHMUSI OBYX XWAKUX CIOEB, «CKOMb3SLLMX» APYr Mo Apyry npu
YCINOBUM, YTO Ha eanHULY OfTMHBI HOPMarnu K MOBEPXHOCTM CKOPOCTb ABUMXXEHUS U3MEHSIETCS Ha

eauHuLy

3. B yem cocTtouT npouecc guccunauum?

CyliecTBOBaHWe npouecca Auccunaumm CoOCToUT B TOM, YTO YaCTb MEXaHNUYECKON SHeprum
ABWXKYLLENCS KNOKOCTU NEPEXOANT B TEMMOBYIO U Bbi3bIBAET HAarpeBaHMEe XXMUOKOCTH.

4. YT10 TaKoe norpaHuU4HbIN crnom?

MorpaHn4HbiM Ccrnoem HasbiBaeTcs o065acTb  OBMXKEHUSA BA3KOW  TEMNNONPOBOLHOM
XNOKOCTU, XapaKTepuaylowasacsa manon TOMWMHOW M BOnbLUMM MOMEpPEeYHbIM rPagueHTOM
CKOPOCTM, M3MEHEHMEM KOTOpPOM OOYyCrnoBfEH Mpouecc nepeHoca TENnoTbl, BELLECTBaA WU
KonnyecTBa ABUMXKEHUS

5. ObOBbACHMUTE B 4YeM pa3HMLa XapaKTepa OMbIBaHUS TPYO B KOPUOOPHOM U
LLaXMaTHOM NMopsaKe.

YcnoBusi oMbiBaHUA Tpy® nepBoro psiga oboux MyykoB MPUMEPHO Takume Xe, Kak U B
cnyyae oauHouHom Tpybbl. TennooTgaya nepBOro psiga  OMNpenensieTcs  HadanbHowm
TypbyneHTHOCTbIO Haberawowero noTtoka. B nocneagywwux psgax xapaktep OMbIBaHUSA
MEHSieTCA 3a CYeT [OMNOoSfHMTENbHOW TypbynmMsaumm noToka Brepeau pPacrnofioXeHHbIMU
Tpy6amun, noaTomy TennooTgaya OT HUX TO Xe MeHsieTcs. [1pu KopuaopHOM pacnosioKeHUK
Tpy6, Tpybbl crneayrowero nNo xody ABWXEHUS BOAbl psAa KOPUAOPHOrO Mnydka «3aTeHEHbI»
Tpybamu npegpiaywero psga. Mexgy HuMKM co3gaeTcs 3acTOMHasd 30Ha C  MOHWKEHHOW
UMPKYNAUMEN XUOKOCTU, YTO MPUBOAMT K CHWKEHWIO Tennootaayu B JIoGOBOM M KOPMOBOM
yacTax Tpyo6. B waxmaTtHOM nyyke xapaktep OMbIBaHUS NPaAKTUYECKN O4MHAKOB BO BCEX psiaax.
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