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PABOYASA NPOrPAMMA YYEEHOW AUCLUMNNUHBI
B1.B.11 TepmornapaBnuyeckue rnpouecchbl B sAepHbIX yCTaHOBKax

1. Koa n HaumeHoBaHMe HanpaBfieHUA NOAroTOBKU/cneunanbHOCTHU:
14.04.02 ApepHble un3mka U TEXHOSOrMn
2. Mpodunb nogroroBku/cneunanusauusa:

dusnka aToMHOro siapa 1 YacTuL

3. KBanudukaumsa BbINyCKHMUKA: MarncTp
4, dopma oby4yeHus: oyHas
5. Kadenpa, oTBevyarowas 3a peanmsaumio AMcUuninHbIL: Kadeapa saepHon usnkn 6.

CocTtaBuTenu nporpaMmmbi:

K.d.-M.H., goueHT AnenHunkos Anekcen Hukonaesuu
7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM hmandeckoro dakynbTteTa, npotokon Ne6 ot 13.06.2024

8. YuebHbIn roa: 2025/2026 CemecTtp(bl): 4

9.llenn n 3apaum y4eO6HON ANCLUUNNUHDI
Llensamu oceoeHusi yuebHoU OucyurniuHbl S8115MCS:



OcBoeHMe TepmormapaBnNUYECKOro aHanmsa, BKMNH4YalWero TennoobMeHHbie U
rmapoanHaMmnYecKne xapakTepuCTUKN akTUBHOW 30HbI peakTopa: pacnpeneneHne napameTpos
TENNOHOCUTENS, TeMnepaTypHbIX NOSien, YCNOBUS HACTYMMeHUs Kpusnca TennoobmeHa Kak B
HOMMWHaIbHbIX NEPEXOOHbIX PEeXMMa, CBA3aHHbIX C MYCKOM M OCTAaHOBKOW peakTopa, Tak U B
HeCTaUMOHaPHbIX PEXUMaX, BbI3BaHHbIX aBapUNHBIMN CUTYaLUUSIMN.

3adayu y4ebHoU OuCyuUnUHbI:

- OBrnageTb OCHOBHbIMW METOAaMW aHanusa TepMOornapaBiIMYECKUX XapaKTepUCTUK
SAEPHOro peakTopa,

- pa3BUTb CNOCOBHOCTb OLIEHKM NapaMeTpOoB TEMMOHOCUTENS, TEMMNepPaTYpPHbIX NOMen,

-AaTb  OCHOBbI  Crnegylwux  3HaHuWi:  TennooOMeHHble U rmapoguHamMuyeckue
XapaKkTepUCTUKMN aKTUBHOM 30HbI peakTopa, TENNOHOCUTENS.

10. MecTto y4yebHOM AucuMNNUHbI B cTpyKType OOI:

OucumnnuHa BapuatuBHonm 4Yactm umkna bB1.B. (Mactb, dopmupyemas yvacTHuUKamu
obpa3zoBaTenbHbIX OTHOLUEHWUN).

11. MnaHupyeMmbie pe3ynbTaTbl 06yYeHUA MO AucuunnuHe/MoAaynto (3HAHUA, YMeHMUs,
HaBblkM), COOTHECEHHble C  NNaHMpyeMbiMU  pe3ynbTaTaMu  OCBOEHUs
o6pasoBaTenbHOM NporpaMmbl (KOMNETEHUUAMU) U UHANKATOPAMU UX AOCTUXKEHUA:

Kog HasBaHue Koa(bl) WHamnkaTop(bl) lMnaHnpyemble pesynbTaTbl 06y4eHus
KOMMeTeHLn

3HaeT OCHOBbI
TennorngpasnmMyeck
Oro pac4yeTa peaktopa
MK-3.1 | y ocHoBHBbIE
TpeboBaHus K
KOHCTpyKUnsam ASP.

BbinonHseT
CnocobeH k Tennornapaenuyeck
co3aHunio Wi pacyeT peakTopos
TEOPETUYECKUX U MKP-2.3 YmeeT
MATEMaTNHECKIX OCYLLeCTBIATbL MONCK | 3HaTb (PU3NYECKME OCHOBbLI NPOLIECCOB
Moaenen, M aHanu3npoBaTb nepeHoca Tenna,
MK.3 | OMcbiBaoWMX Hay4YHOTEeXHUYEeCKyto
dpuanky MHAOPMALWMIO 1 YMeTb oCcyLLeCcTBNATb pacyeTbl
KMHETUYECKNX BbIOMpaTh
SBREHMA UAW HeOBXOaNMbIe TEeNNooOMEHHWNKOB M aKTUBHbIX 30H PEAKTOPOB
npouecchl B MK-3.2 OaHHble 4nA
peakTopax, TennorMapaBnmMyeckmx
ycKopuTensx. pac4éToB; BbIGUpaThb
KOHCTPYKLUMOHHbIE

mMaTepwuanbl akTMBHON
30HbI peakTopa B
3aBUCUMMOCTH OT
yCInoBui paboTsbl.




CnocobeH OcyulecTtBnset 3HaTb: (pr3myeckne 0CHOBbLI NPOLLECCOB
OCYLLECTBNATb pacyeThbl nepeHoca Tenna,

KOHTpOnb, TEN00OOMEHHMKOB U

opraHm3aumio aKTMBHbIX 30H YMETb: NPOBOAT OLIEHKY
finaHnpoBanne PEaKTopoB, MNPOBOANT TennornapaBnmMyecknx XxapakTepucTmk Ha
6esonackoit oueHKy OCHOBE MpocTenwnx mogenen;

MK-5 | eKeniyaraumn MK-5.2 | TEMNOTVAPABIMHECKX | ¢ oyocTonTenbHO pasbupaTbes B MeToamKax
Tenno-u XapakTepucTiik Ha pacuyeTa U NPUMEHATb NX AN peLleHns
anekTpoobopyAcs OCHOBE MPOCTENLLINX NMocTaBEHHOW 3afa4u; UCMONb30BaTh
anus, MOAENEN; NCNONB3YET | h5rpaMMbl pacyeToB TEMMNO-rMAPaBIMYECKNX
Tpy6onposozos, XapaKTEePUCTUK AYENKN peakTopa 1 peaktopa B
naporeHepaTopoB LEmNoM:

AQ3C, a Takke nporpaMmmbl pacyeToB | BnageTb: ocylLeCcTBNASATL MOMCK U
OCHOBHbIX (hoHO0B TEeNnorMapaBnMyeckmx | aHanu3npoBaTb Hay4YHO-TEXHUYECKYHO
peakTopHOro XapaKTEPUCTUK SYENKM | MHOpMaLmio 1 BbiIbnpaTe HEOOXoaAMMblE
otaeneHus ASC. peakTopa u peaktopa | AaHHble AN Tenno-rupaBnnyeckux pacyeTos;

B LIENOM. BblIOUpaTb KOHCTPYKUNOHHbIE MaTepuanbl

aKTMBHOW 30HbI peakTopa B 3aBUCMMOCTU OT

OcyLU,eCTBﬂﬂeT NMOUCK yCﬂOBV"Z pa6OTb|

W aHanuaupyet

Hay4YHOTEXHWNYECKYIO

WHopmauuo n

BblOMpaeT

HeobxoaMMble JaHHbIe

ans

TEennorMapaBnmMyeckmx

MK-5.3 | pacuéros; BbiGUpaeTt

KOHCTPYKLUMOHHbIE

maTepuarnbl aKTUBHOM

30HbI peakTopa B

3aBMCMMOCTM OT

ycrnosui paboThl.

PaccuntbiBaeT notepu

MK-5.5 | Ha TpeHne n MecTHble

conpoTuBneHns.

12. O6bemM AMcuunnuHbI B 3a4eTHbIX eauHuuax/yac — 3/108.

CDopma npOMe)KyTO‘-IHOﬁ aTTecTauum - 3a4eT

13. TpyAaoeMKocTb nNo Buagam y4ebHomn paboTbl

Bug yuebHom paboThbl

TpyaoeMKocTb

Mo cemecTpam

Bcero
4 cemecTp
AyanTOpHbIE 3aHATUSA 60 60
B TOM Yucne: Nekuyumn 24 24




npakTudeckue
nabopaTtopHble 36 36
CamocTosTenbHas paboTta 48 48
B TOM yucne: kypcosasi pabota (NpoekT)
dopma NpomMeXyTOUYHOW aTTecTaLmm 3aveTr 3aveTt
Wtoro: 108 108
13.1. CopepxaHue AUCLUNIINHBI
n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena Copepsanue pasnena ANCLUANAMHSI OVCLUUNIINHBI C
ANCUMMNUHBI NOMOLLbIO
OHnamnH-Kypca,
OYMK *
1. NNekumn
TennoBblgeneHne B akTUBHOW 30HE peakTopa.
OcHoBHble Buabl nepeHoca TennoTbl. OCHOBHbIE
MOHATMSA Teopun TennoobMeHa — TemnepaTypHoe
none, n3oTepmsl, rpPaAneHT TeMnepaTypbl
MaporeHepaTtop, kak OCHOBHOe o6opyaoBaHMe
BeeneHwne. OcHoBHOE OBYX(Tpex)-KOHTYPHbIX NapoTypbuHHbix ASC.
11 TennoobMeHHoe Mpoun3BoacTBo Napa Ha OgHOKOHTYpHbLIX AQC. -
obopynosaHue A3C OnemeHTbl paboyero koHTypa AQC, okasbiBatoLLme
OCHOBHOe BnusHue Ha paboty NI. CeoncTtea
TennoHocuTenemn nepeoro KoHTypa ASC, Bnusaowme
Ha KOHCTPYKUMOHHYO cxemy NI 1 ero anemeHToB.
O6wume xapaktepuctukm n Tunel M. Knaccndukaums m
TpebosaHus k MM ASC.
I, oborpeBaemble Bogown noa aaesnexvem. M ¢
NOrpy>keHHOM NOBEPXHOCTLIO TennoobmeHa n
€CTECTBEHHOM UMpKynauuen paboyero tena:
rOpU3OHTarbHbIE C KONNEKTOPHOM pa3gaden
TennoHocuTens, BepTukanbHble ¢ TpyOHONM gockon,
19 MaporeHepaTops. BEPTUKANbHbIE C BHYTPUKOPMYCHLIMU pa3fatoLLmmMm i
TennoHocuTenb konnekropamu. MpsamoTtouHble M.
KoHCTpyKumMoHHbIE cxeMbl I ¢ Xnako-meTannuyecknum
TennoHocutenem. OCoBeHHOCTU KOHCTPYKLMOHHbIX
cxeMm NI ¢ rasaoobpasHbIMU TENNTOHOCUTENAMM.
CpaBHEHNEe KOHCTPYKLMOHHBIX CXEM OTEYECTBEHHbIX U
3apybexHbIX NaporeHepaTopoB.
O6Lwan xapakrepucTmKa TENNOrMapaBInyeckmx un
O6Las xapakTepu1cTumka
HPU3MKO-XMMUNYECKUX NMPOLECCOB, UX BNNSIHUE Ha
1.3 Tennorngpasninyeckmnx -

npoueccos Ha ASC

HaeXHOCTb U SKOHOMUYHOCTb OCHOBHOIO
obopynoBaHua ASC




14

MeTogbl pacyeTa
TENnoobMeHHOro
obopyaoBaHus

OcCHOBHbIE 32aKOHOMEPHOCTM 1 MeTOAbl pacyeTa
TennoobMeHa v rmgpoanHamMukmM ogHodasHbIX cpes.
MaccoBble 1 06beMHbIe XapakTepPUCTUKN ABYXda3HbIX
NoToKOB. TennoobmeH 1 conpoTUBIEHUS NpU
OBVXeHUM AByxdasHbIx NoTokos. besHanopHoe
OBWXKEHMEe nNapoBoasiHOM cMeck. TennoobMeH n
rMapoavHamuka npu KoHgeHcaumm napa. OCHOBHble
3aKOHOMEPHOCTM Ny4YUCTOro TensioobmeHa.
TemnepaTtypHbIi pexxum paboTbl MOBEPXHOCTEN
TennoobMeHa, Tennosas v rMapoaMHaMmmnyeckas
HETOXOECTBEHHOCTb B MOBEPXHOCTSX TENNOOOMEHa.
Ycnousa paboTbl NOBEPXHOCTEN TennoobmMeHa ¢
ofHodasHou paboyen cpenown, ncnapurenem ¢
NpUHyaUTENbHbLIM ABUXKEHNEM paboyen cpeabl.
Vicnaputenu ¢ eCTeCTBEHHON LUPKYNALMEN: MPOCTOMN U
CMNOXHbIV KOHTYpbI. [prMHUMN pacyeTa KOHTYpa:
OBWXKYLLMA 1 NOMNE3HbIA HAaMop, ypaBHEHNE
€CTECTBEHHOW LIMPKYNSALUMM U METOL €ro peLLeHus.
EcTecTBeHHas LMpKynaums B NOrPYKEHHbIX
NMOBEPXHOCTAX TennoobmeHa.

15

DU3NKo-XmMmnyeckune
XapakTepPUCTUKM
TennoHocuTens

PU3NKO-XMMUYECKME XapaKTEPUCTUKN TEMMOHOCUTENS
n paboyen cpeapl, BUAbI NPUMECEN, MYTU UX
NOCTyNneHns B TennoHocutens u pabouyio cpeay.
3aKkoHOMEepHOCTM nepexoaa npMMecen BoAbl B nap,
kavecTBO BblpabaTbiBaemoro napa. TpeboBaHus K
yucToTe napa. 3akoHOMEepPHOCTM nepexoaa npumecen
BOAbI B Nap: pacTBOPUMOCTb BELLECTB B nape,
MeXaHU4Yeckuin yHoc. MeTozbl NOBbILLIEHNS YNCTOTbI
napa. Kopposus B noBepxHOCTSIX TennoobmeHa,
OTNOXEHUS NPOAYKTOB KOPPO3UN 1 NpuMecen BoAbl Ha
NoBepXHOCTAX TennoobmeHa. BogHbin pexum MM ¢
MHOIOKPaTHOW LUMpKynsauuen: metodbl ero
opraHv3aumun — 3KkCnyaTaumMoHHble
(6eckoppeKUMOHHbIE N KOPPEKLMOHHbIE) U

KOHCTPYKUMOHHbIE. HopMmupoBaHue n obecnevyeHne
KayecTBa NMTaTENbHOM U NaporeHepaTopHO BOAbI

ana NI ¢ MHorokpaTHOW LMpKynaumen u

npsAMoTOoYHbIX. CpeacTBa nogaepxaHua Hopm BXP liro
koHTypa ASC c BBOP. Bo3amoxHble nyTu BAUAHUS
akcnnyaTupyemoro NI Ha okpyXatoLyto cpeay.
Cnocobbl obecneyeHns TpeboBaHUn IKONOTUN.

1.6

OCHOBBbI TENMOBOIO U
rMapaefMyeckoro pacyeTa
peaKkTopoB 1
naporeHepaTopos.

KoHCTpyKTOpCKUIA pacyeT: BUAbl pacyeTos,
NPOBOAMMbIX MPU CO34aHMMN HOBOW KOHCTPYKLUK, NX
3agauu n B3aumMocBsasb. OCHOBbI NpuMeHeHus OBM
npu pacyete Il. (0. VI). TennoBoi, KOHCTPYKLMOHHbIN
W rMapognuHaMmyecknin pacyetbl. Beilbop matepnanos
W NPOYHOCTHbIE pacyeThl. [T ¢ pasnuyHbiMn
TennoHocutenamun. KomnoHoska M. MpuHumn
BapVaHTHbIX pac4eToB, BbIOOP ONTUMAarbHbIX
napameTpoB NpoTeKkarLmx npoueccos. Pacuet
BOJAHOrO pexuMa 1 cenapaunuoHHbIX YCTPOUCTB.
[MoBepouHble pacyeTbl. dakTopbl, onpeaenstoLue

3 pekTUBHOCTb N HaZeXHOCTb paboTsl NI
TexHMKO3KOHOMUYeCcKkoe 060CHOBaHNE BbIGpaHHON
KOHCTpyKUMUK. Bonpocs! akcnnyaTtauuu M. OTMbiBKa
NoBEpPXHOCTEN TeNNoobmeHa OT OTNOXeHM. OnbIT
akcnnyaTauum MNIN ¢ pasnuyHbIMY TENNOHOCUTENAMM.

2. abopaTopHbie paboThbl




MN3yyeHne KOHCTpYKLMU 1

Vlsyqume TennorngpaBsiM4eCKNX CXeM, BKIIOHYEHNA U
pa6OTbI COCTaBNALMNX NX 3J1IEMEHTOB Ha NpumMmepe
KOHCTPYKUUN N pa6OTbI HaCOCOB pPa3J/IN4HbIX TUNOB,

2.1 paboTbl HacocoB - -
DAANMYHLIX TUOE. 0CODEHHOCTEN VX YCTPONCTBA U NpUMeHeHus. CHsATue
1 aHanu3 Hamnop-pacxo4HbIX XapakTepPUCTUK
HacoCHOro 06opyaoBaHUS.
VMccnenoBaHve xapaktepucTuk TpybonpoBoos.
CHATWe aHanm3 Hanop-pacxo4HOWN XapakTepUCTUKN
MexaHuka Xungrkoctn — rmgpasnunyeckorn cxembl. OCHOBHasi Mcnonb3yemas Ha
59 TpybonpoBoabl u apmatypa. | AQC apmatypa, 0cobeHHOCTU ee UCMONb30BaHus.
' M'mapoconpoTueneHne u MoHaTue rugpoconpoTtmeneHus. N3yyeHne notepb
noTtepu Hanopa. OaBrieHns Npu TEYEHUN XXNOKOCTU Yepes MecTHoe
conpoTueneHue: auadparmy, LIapoBbIi KpaH U
BeHTUINb. OGpaTHbIN KnanaH.
M3yyeHne xapakTepa uaMeHeHus1 4aBrneHuns B
HanopHoM TpybGoNpPOBOAE NPV rMMOPaBIINYECKOM yaape
(3akpbITMe KnanaHa Ha Bbixode Tpybonposoaa).
MexaHuka  uokocTh  — ConeHonpaneHbii knanaH. OnpegeneHve ygapHoro
2.3 o OaBrieHns. kcneprMMeHTanbHas nposepka opmyIbl
rmgpaBnuyeckun yaap.
H.E. >KykoBckoro. . N3y4yeHune xapakrtepa nsmeHeHus
AaBrieHns B HanopHom Tpybonposoge npu
rMapaBnNMYeckoM yaape npv HEMOSTHOM 3aKpbITUN
KnanaHa Ha BbIXoge.
TennoobmeH. Knaccudmkaums TennoobmMeHHbIX annapaTos.
Onpepenexne lMpoBeaeHne cnbITaHU TENNIOOOMEHHNKOB B
24 koadbcmLmeHTa pexvMax NpsiMOToKa 1 MPOTUBOTOKA ANSA
Tennonepeaayu TEennooOMEHHMNKOB pasnnyHbIX TUMOB: MacTUHYaToro,
TennoobMeHHOro annapara. | KOKyxoTpybHoro u Tuna Tpyba B Tpyb6e.
OnpepeneHune
KoadhdpumumeHTa Tennootaaya u Tennonepegadva. NoHATUs npouecca
25 Tennonepeaayu npu Tennonepegayn. Tennonepegaya 4epes MrocKyo
' csoboaHoOM leVDKeHVWI CTeHKy. Tennonepenaya vYepes LUIMHOPUYECKYHO
OMbIBaMOLLEN Cpeabl CTEHKY.
(BO3gyxa)
KoadhdpunumneHT nonesHoro gencTenst TennoobMeHHUKa.
26 KoadhumumneHT nonesHoro KIMO Tennoo®mMeHHNKOB pasnnyHbIX TUMOB:
' AencTBNA TennoobMeHHMKa. | NNacTMHYaToro, KoXyxoTpybHoro n Tuna Tpyba B
TpyGe.
57 OCHOBLI MMAPABNUKN, M3yuyeHune notepb AaBrneHns No AfIMHE Npy PasrmyHbIX
pexuMax TeveHust xugkoctu. OnpegeneHve
KoadppuumeHTa fapcu. MaydyeHne notepb gaBneHust
NPy TEYEHUM XXNOKOCTM Yepes MeCcTHoe
conpoTusreHue: avadparmy, LapoBown KpaH npwu
pasnMYHON CTEMEHN €ro OTKPLITUSI.
OkcnepyMeHTanbHoe NoATBEPXKAEHNE YPaBHEHNS
BepHynnu.
MamMepeHre TeMmnepaTtypbl Ha BXOA€E U BbIXO4e
nccregyemMoro TennoobMeHHrKa B ropsyemM 1
58 N3mepeHne napameTposB XOTNOAHOM KOHTypax. N3amepeHune pacxoga
' TENoOHOCUTENS. TennoHocuTenen. Tennosmsop. MpuHuun paboThbl.
Tenno3noHHoe o06cnefoBaHMs TENNOOOMEHHUKA TuMa
Tpyba B TpybGe.
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUIN
HaumeHoBaHue Tembl Buabl 3aHATUN (KONMYECTBO YacoB)
Ne (pasnena)
n/n AVCUMANTINHBI Nekummn | MpakTyeckue | NMaGopaTopHble Camoctostenehas | KoHTp | g oo
paborta onb




BeeneHune. OcHoBHOE
1.1 | TennoobmeHHOEe 1 2 3
obopynosaHue ASC

N3yyeHne KOHCTPyKLMK
1.2 | n paboTbl HacocoB 1 2 3
pasnnyHbIX TUMOB.

1.3 | MNaporeHepaTopbl. 2 4 4 10

TennoobmeH.
Onpepgenexune
KoadhpumumeHTa
Tennonepegayn
TEennoobMeHHOro
annapara.

14

O6uwas
XapakTepucTuka
TennoruapaBnnYeckmx
npoueccos Ha AQC

15

MexaHuKa XnaKkocTn —
Tpybonposodbl 1

1.6 | apmartypa. 2 4 4 10
M'mapoconpoTuBneHne
1 NoTepu Hanopa.

MeToapl pacyeTa

1.7 | TennoobmeHHOro 2 4 4 10
obopyaoBaHus
OnpepeneHune
KoadhpumumeHTa
Tennonepenayv npu
1.8 CBOﬁO}J,HFC))MD'ﬂBVI)KepHI/IVI 2 6 6 14
OMbIBaloLLEN cpedbl
(BO3gyxa)
19 MexaHunka )KMLILKOCTM - 5 2 4
rmgpaBnuyeckun yaap.
DU3MKO-XMMUNYeckue
1.1
0 XapaKkTepucTmku 2 2 4
TennoHocuTens
11 M3mepeHue
i napameTpoB 2 4 4 10
TennoHocuTens.
11 Koadhpmunent
é Mones3Horo JencTeusi 2 4 4 10
TennoobMeHHuKa.
OcHoBBbI TENMOBOro U
1.1 | rmpgpaBnuyeckoro 1 6 6 13
3 | pacyeTa peakTopoB 1
naporeHepaTopoB.
114
OCHOBbI TMapaBnuKu. 1 2 3
Toro: 24 36 48 108

14. MeToguueckue ykaszaHusi AN o0y4aloLWmMxXcs No 0OCBOEHUIO AUCLUNIIUHDI

NanoxeHne maTepuana npenogaBaTenem HeobxoaMmo BecTM B dopme, AOCTYNHOW Ans
noHUMaHus. [Ons ynydlweHust YCBOeHWst yd4eBGHoro MaTepuana HeobXxoaMMo NpPUMEHSITb
TPaOULUMNOHHBLIE N COBPEMEHHbIE TEXHUYECKMe cpeacTtBa obydeHus. [Ans camoCTOSTENbHOro
N3y4YeHnst OTBEEHO BPEMS Ha BCce pasaenbl Kypca.




CTygoeHTam Ha nekumnsax Heobxoaumo BeCTn NogpoBHbIN KOHCNEKT M CTapaTbCa NOHATL MaTepuan
Kypca, He CTEeCHATbCA 3adaBaTb npenogasaTento BOMNPOCbl ANA YriybreHHOro MOHMMaHUS
KOHKpPETHbIX npobnem Kypca. [Onsa nNONHOro noHMMaHus maTepuana crnegyet akTUBHO
Mcnonb3oBaTb  KOHCymnbTauuu. [Ona  camMOCTOATENbHOro  U3ydeHWs  pasfenoB  Kypca,
pekoMeHOOoBaHHbIX NpenoaaBaTeneM, Heob6Xxo4MMO NONb30BaTLCA OCHOBHOWM M AOMNONHUTENBHON
nuTepaTypoun, OTKPbITbIMU UHTEPHET-PECypcamu.

CamocToaTenbHas paboTta ABnsieTcs obasaTenbHOM ANndA Kaxagoro obyvatouwerocs, ee obbem
onpeaensieTcs AaHHOW paboyen NporpamMmMon ANCUMNANHLL. [NaBHasa 3agadvya caMoCTOATENBHOMN
paboTbl — pasBuTUE CaMOCTOATENbHOCTU, OTBETCTBEHHOCTWN, TBOPYECKOro NOAXOAA K PELLUEHMIO
npobnem y4yebHOro n npodeccnoHanbHOro ypoBHsA. B xoge ayaMTOpHOW caMOCTOSATENbHOM
paboTbl oby4arouimecss y4yacTBYlOT B MOArOTOBKE K NnabopaToOpHbIM 3aHATUSM, y4acTBYIOT B
obcyxgeHmn  3agad,  BbINOMNHAKT  3agaHna  nabopaTopHbix  paboT. BHeayauTopHas
camocTodaTeNnbHaa paboTa BKIOYaET N3ydYeHne CnpaBoyYHON nuTepaTypbl, y4eOHOM OCHOBHOM U
AONONHUTENBHOM NUTEpaTypbl, NOArOTOBKY K cobGecedoBaHMIO M COCTaBfeHMe oTyeTa no
nabopaTtopHbiM paboTam.

15. lNepeyeHb OCHOBHOW W [AOMNONHUTENILHOW JNUTepaTypbl, PecCypcoB WHTEpPHET,
HeoOXoauMbIX [ONA OCBOEHUA AUCUUNIIUHBLI (Ccriucok numepamypbl 0OpMISemcs 6
coomeemcmeuu ¢ mpebosaHusimu TOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauusi 05l ecex eudos
UCMOYHUKOB) a) OCHOBHas nutepaTtypa:

Ne n/n McTouHnK

B.A. KupunnuH, B.B. Cbives, A.E. LenHanuH "TexHudeckas TepmogmMHammka”,

OHeproaTtommagar.

C.M. Punc "OcHoBbl TEpMOAUHAMUKM 1 TENIOTEXHUKN”, "Bbicluas wkona”.

A.M. MNykoBn4 "OcHoBbl TennoTexHnkn”. Mocksa, "Bbicluas wkona”.

C.B. banbsaH "TexHu4eckaa TepmogmHamMumKka 1 TennoBble aAsuratenu”, lleHuHrpag,

"MalumHocTpoeHue”.

I.O. Bap "TexHu4eckaa TepmoguHamuka”, Mocksa, "Mwup”.

MpoekTHas gokymeHTauus Pasgen 5 CeegeHusi 06 nHxeHepHoM o0b6opyaoBaHMmM, O CETAX

WHXXEHEepPHO-TEXHNYECKoro obecneyeHuns, nepeyeHb NHKEHEPHO-TEXHNYECKUX MEPONPUATUN,

6 cogepxaHne TEXHONOrM4Yecknx peLlueHnn 5.7 TexHonornyeckme peluexms 5.7.2

TennomexaHunyeckue pelwerus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLEeHNs 30aHuns

Typ6uHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekcToBas yactb KHura 9.

1

2
3
4
5

6) pononHuTenbHasa nuTepartypa:

Ne n/n NcToYHmMK
1. MporpaMmMbl UHAMBUAYANBHBIX UCMbITAHUI HACOCOB, BEHTUIIATOPOB, KOMMPECCOPOB
5 IMpOEKTHO-KOHCTPYKTOPCKas AOKyMeHTauusi. McnonHutenbHas AOKyMeHTauusi, NacnopTta,
3aBOACKas AOKYMEHTaLMSA, MHCTPYKUMM MO 3KChyaTaunm.
3 OT4yeTHO-coaToOuHaAs  AOKYMeEHTauMsi (akTbl BXOOHOrO KOHTPONA, MPOTOKOMbl  MPOMbIBOK,

rmapaBiN4eCcKmnX MCNbITaHWMN, NPOTOKOJ1bI I/IH,CI,VIBI/IﬂyaJ'IbeIﬂ VICI'IbIT&HI/IVI)

H(bopMaUMOHHbIE 3NEKTPOHHO-06pasoBaTenbHbIe pecypehl (OuumanbHbie pecypebl MHTEPHET)™:
Ne n/n Pecypc
1. |www.lib.vsu.ru
2. |https://edu.vsu.ru — ONeKTPOHHbIV YHMBEpcUTET BIY
3.

16. MNepeyeHb y4eOHO-MeTOANYECKOrO ObecneyeHus AnA CaMmoCTOATENTbHOW PaboThbl
(y4ebHO-memoduydeckue pekoMeHOayuu, rocobus, 3adayHuku, Memoduyeckue yka3aHusi [0 8bINO/IHEeHUI
npakmu4yeckux (KOHmMporsbHbIX), Kypcosblx pabom u dp.)

Y
-~
b

‘ Ne n/n ‘ McTouHmk ‘




KyauHos, .B. TeopeTuyeckne OCHOBbI TEMMNOTEXHUKK : y4ebHoe nocobue / U.B. KyaunHos,
E.B. CtedaHtok ; MuHuctepctso obpasoBaHus u Hayku PP, depepansHoe rocyaapcTBeHHOE
OromKeTHOE obpasoBaTeribHOE YUpEXaeHMe BbICLLEro NpodeccnoHanbHoOro odpasoBaHus
«CamapckMn2rocyaapCTBEHHbIN apXMTEKTYPHO-CTPOUTENbHbIV YHMBEpPCUTETY». - Camapa :
Camapckuii rocygapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHBIN yHUBepcuTeT, 2013. - Y. I
TepmognHamuka. - 172 c.

CrosiHoB, H.U. TeopeTnyeckme OCHOBbI TEMMOTEXHUKN: TEXHUYECKasd TepMoanHaMmKa 1
TennomaccoobmeH : yyebHoe nocobue / H.N. CtosHos, C.C. CmupHoB, A.B. CM1pHOBA ;
MuHucTepcTBO 06pasoBaHus 1 Haykn Poccuinckon ®epepaunn, depepanbHoe
rocyapCTBeHHOe aBTOHOMHOe obpasoBaTeribHOe yupexaeHme BbiCcLLero npoecCcnoHansHoro
ob6pasoBaHus «CeBepo-KaBkasckuin hegepanbHbiii yHuBepcuTeT». - CtaBponorns : CKOY, 2014.
-225c.

Kopnyc sigepHoro peaktopa. Yeptex obuero Buga. 1162.02.00.200BO, ATOM3HEProakcnopT.
Kopnyc. YepTtex obuiero Buga. 1162.02.70.010BO, AToM3HeproskcnopT

Kpbiwka. YepTtex obuwero Buaa. 1162.02.18.100BO, AToOMaHeproakcnopT

Laxta. YepTtex obwero Bmaa. 302.01.02.00.000BO, N'KAD, OKB “I'mgponpecc”.

Bbiropogka. Yeptex obuwero suga. 302.01.03.00.000BO, N'KAS, OKB “I'vaponpecc”.

3. Brnok 3awuTHbIX Tpy6. YepTex obwero Buaa. 320.06.03.00.000BO, N'KAS, OKB “I'maponpecc”.
BepxHun 6nok. Yeptex obwero suaa. 320.06.04.00.000BO, N'KAS, OKB “I'magponpecc
MpoekTHas gokymeHTauus Pasgen 5 CeegeHus 06 nHxeHepHom obopyaoBaHum, O CeTax
NHXEHEPHO-TEXHNYECKOro obecneveHuns, nepedyeHb UHXEHEPHO-TEXHUYECKNX MEPOMPUATUNA,
cogepxaHme TEXHOMOrMYeCcKMxX peleHnn 5.7 TexHonornyeckme pelwenms 5.7.2
TennomexaHnyeckme pewerus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLUeHNUs 30aHns
TypbuHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekctoBas yactb KHura 9.

17. OGpas3oBaTenbHble TEeXHONOrnMM, WucnosibdyemMmble nNpu peanu3aumm Yy4ebHoOM
OUCUMNINNHDbI, BKIKOYasi AMCTaHUMOHHble obpa3oBaTtenbHble TexHonoruu (OOT),
3NneKTpoHHoe obyyeHue (J0), cmewaHHOe 0Oy4YeHue):

Mpu NnpoBeAeHWM 3aHATUIA NO AUCLMNIIMHE UCNONb3YITCH crieayowmne obpasoBaTernbHble
TEXHOMOornmn:

— aKTUBHbIE W MHTEpPaKTMBHbIE (POPMbI MPOBEAEHUS 3aHATUI; —
KOMMNbIOTEPHbIE TEXHOMOMMM NPY NPOBEAEHUN 3aHSATUIA

— Tnpe3eHTaunoHHble MaTtepuaribl U TEXHOJIOTMN Npun obbAcHeHUN mMaTtepumana Ha
JIEKUMOHHbBLIX N NPAKTUYECKNX 3aHATUAX;

- cneynanm3anpoBaHHoe o0bopyaoBaHMeE Npy NpoBeaeHnn nabopaTopHbix paborT;

— pa3bop KOHKPETHbIX CUTyauun npwu MNOCTaHOBKE LUenen W 3agady K paspaboTtke
npuKnagHblX nporpamm, nNpuv Bbibope nporpaMMmHoro obecnevyeHuss Mo YCTAHOBMEHHbLIM
Kputepusm, npu paspaboTke nporpaMmm no npesyCMOTPEHHbIM anroputMam 1 metogam

[na camoctoatenbHon paboTbl ncnonb3yetcs ObC YHuBepcuretckaa bubnmorteka online
- www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecnevyeHune, npMMeHsemMoe npu peanusauuu
ancumnnuibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla FireFox.

AncTaHunoHHble obpasoBaTtenbHble TexHonorum (JOT) NnpuMeHATCA C NCNONb30BaHMEM

obpasoBaTenbHOro noprasna «NeKTPOHHbIN yHuBepcuTeT BIY».

18. MaTepuanbHO-TEXHUYECKOE obecneyeHue ANCUNNIINHBL:
Nabopatopua (ana npoBedeHus 3aHATMY CneumanuaupoBaHHad Mebenb, HoyTOyk 15,6" DNS (0164925),
MNEKUMOHHOTO U cemuHapckoro TunoBs, npgektop EPSON EB-X11, nepeHOCHOW 3kpaH Ha LWTaTuUBE TeKyLlero
KOHTpoOns u npomexyTtodHon SceenMedia Apllo-T aTttectaumum) (r.BopoHex, nnowaab




YHuBepcuteTckas, a.1, naya. 507 M)

MomeleHne ans XpaHeHus n | Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, T10YyK
NpoguUIaKkTU4ecKkoro obcnyxumBaHns | ASUS VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
yuyebHoro obopygoBaHusa  (r.BopoHex, | nepeHocHom akpaH Ha wTaTtnee SceenMedia Apllo-T

nnowaab YHuBepcutetckas, A.1, nom.l,

aya. 31)
JlabopaTtopusa (ana  nposefeHusi TunoBon komnnekt y4yebHoro obGopyaosaHua "OnpegeneHue
nabopaTopHbIX 3aHATUNR, Tekywero | koadpcpmumeHTa Tennonepegayn npym cBO604HOM ABMKEHUN"

KOHTPOMS M MPOMEXYTOYHOM aTTectaunmn) | JNlaGopaTopHblii y4yebHbin cTeHn "OnpegeneHuve koadduumneHTa
(r.BopoHex, nnolazp YHMBEpCUTETCKas, | Tennonepegauun TennoobmMeHHoro annapata” 3f16-171.012.03
Aa.1, aya. 32) YyebHblii nabopatopHblii  cTeHa "OnpegeneHue KoagduuMeHTa
Tennonepenaym TennoobmeHHoro annapara” 3J1b 171.012.04

19. OueHo4HbIe cpeacTBa ANA NpPoBeAeHUsA TeKYLWEeNn N NPOMEXyTOYHON aTTecTaummn
Mopsaok oueHkM ocBoeHMs obyyatommmncs y4ebHoro matepumana onpegensercs

COoAEepXXaHNeM criefyloLmnx pasaenos AUCUMNIUHDI

Ne HaumeHoBaHue KomneTeH WHankaTtop(bl)
n/n pasgena QuUCUMNIUHGI umns(mn) OOCTMKEHUS OueHOoYHbIE CpeacTBa
(moayns) KOoMneTeHumu
MK-3.1
1. Tembl 1-4 MK-3 MK-3.2 CobecenosaHue
MK-5.2
2. Tembl 1-4 MK-5 MK-5.3 CobecenosaHue
MK-5.5
lMpomexyTouHas aTTecTauuns MyHkT 20.2.1 Bonpochl
dopmMa KOHTpOns - 3a4eT K 3a4eTy

20 TunoBblie OUEHOYHble cpeAcTBa M MeToAMYECKMe MaTepuanbl, onpegensioliue
npoueAaypbl OLeHUBaHUSA

20.1 TeKywWwmi KOHTPOSb ycrneBaeMocTn KOHTPOsb ycneBaemMocTy Mo AUCUMNINHE
OCYLLIECTBIAETCS C NOMOLLbIO CreayrLmnX OLEeHOYHbIX CPEACTB:

20.2 HpomemyTquaﬂ aTTecTauuma ﬂpOMemyTquaﬂ arrecrtauuna no gucumninnHe
ocyuwlecTBnAaeTcAa C NOMOLLbIO crefyrwmnx oueHOYHbIX CpenCcTB:

CobecepnosaHue no bunetam K 3a4eTy

20.2.1. Bonpochbl K 3K3aMeHy:

[ns TeKywero KOHTPOMSA TakKke WCNonb3yTcs OuneTbl, KOTOpble COCTaBNAT (OOHA
BonpocoB. Hanpumep,
BuneT Ne1

1. Kakne nogxoabl UMEOT MECTO npn N3y4eHnmn >XMOKoCTun u rasa.



2. NNOTHOCTbL XNAKOCTU U rasa.
Bunet Ne2
1. BA3KOCTb XMAKOCTU, U OCHOBHbIE (h3NYEeCKNEe BENUYNHBI XapakTepusyLime

BA3KOCTb. 2. KaButaums.

BuneT Ne3

1. TennonpoBOAHOCTb N TEMMNOEMKOCTb XUOKOCTH.

2. C>XMMaeMOCTb XUOKOCTU W rasa.

BuneT Ne4

1. YpaBHeHUs1 COCTOSIHUSA rasa.

2. BnusiHne 3aBMCMMOCTM BA3KOCTU XMOKOCTU OT TeMnepaTtypbl HA paboTy MalLUuH.
BuneT Ne5

1. 3aBNCUMOCTb NSIOTHOCTU XXUAKOCTU OT TeMnepaTypbl U AaBNEHUS.

2. PacnpegeneHne cKOpocTen Nno ceyeHuto NoToka.

BuneT Ne6

1. dusmnyeckasa n xmmmyeckasa cTabunbHOCTb XUOKOCTW.

2. TOKCMYHOCTb 1 €€ 3aBUCUMOCTb OT TeMnepartypsbl.

Bunet Ne7

1. BnusHne cxxmmaemocTu XXMAKOCTU Ha paboTy npusoaa.

2. KucnoTtHoe 4ncno. Yto oHO xapakTepusyeT B XXNagKkoctn?

BuneT Ne8

1. B3anmocBAasb (hmsnyecknx BennumH xapakTepusyoLwmx BA3KOCTb XXUAKOCTH.
2. YUTo orpaHn4MBaeT BEPXHAS TOYKA MPUMEHEHMUS XXUAKOCTU B NpuBoaax?
Bunet Ne9

1. AnHamuyeckas n KMHemMaTu4ecKkasi BA3KOCTb XXUAKOCTMU.

2. Kakne usnyeckme CBOWCTBA XUAOKOCTU OrpaHMYMBalOT MPUMEHEHME BOAbl B

KadecTBe pabouen cpeabl B npuBogax?

Bunet Ne10
1. @DYHKUNK XXMOKOCTU B NPUBOLE.
2. Kak BnmsieT cknmaemMocCTb XXMAKOCTM Ha paboTy npuBoaa.

Mo KOHTpONbHOM To4ke Ne2:
Bunet Ne11

1. Kakue cunbl 4ENCTBYIOT Ha NOKOSILLYHOCH XXUOKOCTb.



2. HasneHune. MNpnbopbl 4Na n3aMepeHns SaBneHus.

Bunet Ne12

1. [aBneHue XnoKkoCcTn Ha HAKNOHHYHO NTOCKOCTb.

2. 'mopocTtaTnyeckoe faBrieHne N ero CBOUCTBA.

Bunet Ne13

1. Bakyym 1 ero nsamepeHue.

2. [Mbe3omeTpuyeckas BbICOTa M €ro CBA3b C JaBMIEHNEM.

bunet Ne14

1. OcHOoBHOE ypaBHeHME rmapocTaTuKmn Anst abCcontoTHO, NOKOSALLLENCS XNOKOCTMU.
2. MpuHUKMN paboTbl MAHOMETPBbI.

bunet Ne15

1. YpaBHeHue dunepa Ang OTHOCUTENbHO MOKOSILLENCS XKUAKOCTU.

2. [MoBepXHOCTWN YPOBHS.

bunet Ne16

1. WHTerpnpoBaHue ypaBHeHUs1 dunepa ANa paBHOYCKOPEHHOrO ABUXEHUS?

2. Kakune gonyuwieHns nMmetoT MeCTO Npu BbIBOAE ypaBHEHMS Dunepa.

Bunet Ne17

1. EovHnyHas maccoBas cuna. Ha npumepe, abComnoTHO MOKOSLLENCSA KUAKOCTH,

yKaXXuTe e€ BennUmnHy.

2. WHTerpupoBaHne ypaBHeHUs Qunepa Ans BpallaTtenbHOro ABMKEHNS.

Bunet N218

1. Mbe3omeTpbl 1 0bnacTb NX NPUMEHEHUS.

2. Kakvne ponyLieHnst MUMeoT MeCTOo Npw BbiBOAE YPaBHEHUS Jnnepa ctaTukn?

Bunet Ne19

1. Kakne Bbl 3HaeTe mandeckne BeNMUYNHbI XapaKkTepuayoLime AaBneHme.

2. Kak onpepenuTtb cuny, OeNCTBYKOLWY Ha AHO Oaka, ecrniv M3BEeCTHO OaBlieHue

cpeabl B 6bake?

Bunet Ne20

1. Kakas duandeckass BenuyuMHa OrpaHUYMBaEeT KPUTUYECKME U3MEHEHUSI YPOBHS
XNOKOCTW B Ky30BE camocBana.

2. YpaBHeHus Qunepa B KaHOHMYECKOW hopme.

Mo KoHTponbHOM To4vke Ne3:



Bunet Ne21

1. KnHemaTuyeckne aneMeHTbl NOTOKa XUOKOCTW.

2. OHepreTMyeckmi CMbICI YNeHOB ypaBHeHNA bepHynnu.

Bunet Ne22

1. 'mapaBnMyeckmne anemMeHTbl NOTOKa XXUAKOCTH.

2. OrieMeHTapHas CTpyurka u e€ CBOMCTBa.

Bunet Ne23

1. [MoTOKM XungkocTu.

2. OT1nuune ypaBHeHust bepHynnun gnsa ngeanbHOM N pearibHON XUAKOCTH.

Bunet Ne24

1. Onpepenute rugpaBnuMyeckun paguyc ansa TpyObl KBagpaTHOro CeyeHusi co

CTOPOHOWN «B».

2. B3anmocBA3b NoTeHUnanbHON U KUHETUYECKOW 3HEePrm noToKa XUOKOCTMU.

Bunet Ne25

1. YpaBHeHue Hepas3pbIBHOCTU ANA NOTOKA XUOKOCTW.

2. YpaBHeHus bepHynnun ona cTpymnkn ngeanbHOM XUOKOCTU.

Bunet Ne26

1. Pacxop noTtoka »nakocTu.

2. OnpepgenuTte rmgpaenmMyecknn paguyc ansa kpyrnown Tpybel paguycom «Ry».

Bunet Ne27

1. Mpnbop Anga onpeaeneHns AaBneHUst NOTOKa XUOKOCTH.

2. [anTe cooTHOLWEHME MeXay CKOPOCTbIO U AaBNEHNEM B ABYX CEYEHUAX KOHNYECKON

TPYObl NPV NOCTOSIHHOM pacXxofe.

Bunet No28

1. Mpnbop aAnsa naMepeHnsa CKOPOCTU NOTOKA KNOKOCTW.

2. CX1MaeMoCTb XUOKOCTU.

Bunet Ne29

1. Mpnbop Ans namepeHnsa pacxona XXUaKkocTu.

2. OT1nuune gBmMXeHNA TBEPOOro Tena OT ABUXKEHMS MOTOKA XNOKOCTMW.
Bunet Ne30

1. PexXnmbl Te4eHUsT XKNOKOCTH.

2. PacnpeneneHue ckopocTen No CeYEHUo TaMMHaApPHOro NoToka.



Mpumepbl GBMNETOB UTOrOBOW aTTecTaumm:

Bunet Ne31

1. MecCTHble ruapaBnmMyeckne cConpoTUBMEHNS.

2. BA3KOCTb XMAOKOCTHU.

Bunet Ne32

1. ®PYHKLMM XKMOKOCTUN B rTMAPOCUCTEMAX.

2. YCTaHOBUBLLAACSH U HEYCTaHOBUBLLAACS ABUXEHNE XXUAKOCTU.

Bunet Ne33

1. [Mbe30MeTpUYEeCcKNin YKINOH.

2. McTeyeHmne XnakocTm Yepes OTBEPCTUS.

Bunet Ne34

1. OnpepeneHve noTepb AaBfeHWst NPU BHE3anHOM pPacLUMPEHUN WU CYXXEHWUn
Tpybonposoaa.

2. NHTerpupoBaHue ypaBHeHUSA Jrnepa ansa pasnuyHbiX BULOB OBUKEHUS.

Bunet Ne35

1. 'mppaBnnyecknin pacyéT TpybonpoBoaoB.

2. KaButauus.

Bunet Ne36

1. YpaBHeHve aAnHaMunkn Junepa.

2. .TpeboBaHua Kk paboynm XXNOKOCTAM rMapoCUCTEM.

Bunet Ne37

1. Pacxop xxuakoctn yepes TpybonpoBog npy nammHapHOM 1 TypOYyneHTHOM pexmmMmax

Te4YeHNA XNOKOCTHU.

2. 3aBUCUMOCTb MMNOTHOCTU XXUOKOCTU U rasa.

Bunet Ne38

1. B3anmocsAasb noTeHUnanbHOM U KUHETUYECKOM SHEPTUM MOTOKA XXUOKOCTH.

2. 3aBNCUMMOCTb BA3KOCTU OT TemnepaTypbl.

Bunet Ne39

1. AHarnus coctaBnsWmX ypaBHeHNA bepHynnu ¢ aHepreTm4ecKom TOUKMU 3peHNS.

2. Tpyba BeHTypbl.
Bunet Ne40

1. Mpunbopbl ANs U3MepeHUs AaBneHus.



2. N3mepeHne aaBneHust 1 CKOPOCTU TeYEHUsI MOTOKa KNAKOCTU B TpybonpoBose.

YpoBeHb
KpuTepum oLeHMBaHNA KOMMETEHLINIA CchopMMPOBaH LLkana oueHok
HOCTU
KOMMeTeHUun
CTyneHT oTBe4YaeT Ha 2 BOMpoca M AONOSTHUTESNbHbIE BOMPOChI lNosbiweHHbI OmnuyHo
ypO8€eHb
CTyoeHT oTBevyaeT Ha 2 BOMNpoca, UMEKTCS HEeTOYHOCTU, HeT Easosnbili Xopouwio
OTBETOB Ha AOMNONHUTENbHbIE BOMPOCHI YpO8€EHb
CTyneHT oTBevaeT Ha 1 BOMpPOC, UMEKTCA HETOYHOCTH, oTBevaeT | [lopozossbili YOoenemeopumersbHO
Ha OOMNOSIHUTENbHbIE BOMPOCHI YpPOB8€EHb
CTyOeHT He OTBEYaEeT HU Ha BONPOCHI HX Ha AONOSHUTENbHbIE - HeydosnemeopumersibHO
BOMPOCHI

MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBMM C [MONOXEHMEM O MPOMEXKYTOYHOMN
aTTecTaumm oby4aroLLmMXCs Mo NporpaMmam BbiCcLIero obpasoBaHus.

MNK-3
CnocobeH K co3gaHnio TEOPETUYECKUX U MaTeEMATUYECKUX MOAENEN, ONUCBIBaOLWNX PU3NKY
KMHETMYECKNX SBNEHMIA NN NPOLIECCHI B peakTopax, YCKOpUTensiX

ﬂepequb 3apaHvn gnsa npoBepKu C(bOpMI/IpOBaHHOCTM KoOMneTeHUNU:

1. YT0 Ha3bIBaAOT rMapaBinKon?

1) HayKy, KOTOpasi MU3y4aeT paBHOBecUue U ABUXEHUE XUAKOCTeN;

2) HayKy, KOTopasi U3y4aeT OBWKEHNE BOAHbIX MOTOKOB;

3) HayKy, koTopasi U3y4aeT NoroXXeHne XUAKOCTEN B NPpOCTPaHCTBE; 4) HayKy, KoTopas nsyyaet
B3aMMOAENCTBME BOAHbLIX NOTOKOB.

2. Kakoe (*)I/I3I/I‘-IGCKO€ BELLECTBO Ha3blBaeTCs XNAKOCTbIO?

1) koTOpO€e cnocobHO 3anosiHATL BCE cBOBOAHOE MPOCTPAHCTBO;

2) KOTOPOE MOXET BUOOU3MEHATb CBON 0OBEM;

3) KoTOopoe BMaou3mMeHsiet popmy B pe3ynbTaTe BO3AEeNCTBUA CUN;
4) cnocobHoe K TEKYy4eCTMW.

3. YKaxunTe pasHOBUOHOCTb XUOKOW CybCTaHUMK, HE SBMSOLWENCA ra3o00pa3HoN.
1) XuaKnn asor;
2) Bogopoga; 3) pTyTb; 4) kucnopog.

4. Y10 Takoe naeanbHas XMOKOCTb?

1) npurogHas K NpMMEHEHWIO;
2) 6e3 BHYTpPEeHHero TpeHus;
3) cnocobHas K cxxaTunio; 4) KoTopas CyLLECTBYET UCKITIOUYUTENBHO B PSiAE YCNOBUNA.



5. Kakon MoxeT 6bITb BHELLHAS CUMa, BO3AENCTBYIOLWANA Ha XUAKYI cybcTaHuuio?

1) nHepuunanbHas, NOBEPXHOCTHas;
2) NOBEPXHOCTHAZA, BHYTPEHHASNA; 3) TAroTeHNd, AasneHus; 4)
MaccoBasi, NTOBepXHOCTHas.

6. Jante onpeneneHne NOHATUIO CXUMAEMOCTN NS XNOKUX Cy6CTaHUMN.

1) BugonameHeHne popmMbl B pesynbTaTte eNCTBUS AaBeHUs,;

2) conpoTMBIiEHME BO34ENCTBUIO AaBneHns, 6e3 BUAOM3MEHeHUs (DOPMbI;

3) usmeHeHne ob6bLEMaA B pesynbTaTe AeUCTBMA AaBneHus; 4) conpoTnBreHne BO3LENCTBUIO
AaBreHusi C BUAOU3MEHEHNEM (POPMbI.

7. Kakon KoadhdULMEHT XapakTepusyeT CKMMaAEMOCTb XKMUAKOW cybcTaHumn?

1) o6 bEMHOro cxartus;
2) [bxoyns; 3) TemnepaTypHbIi; 4) BO3pacTaHus.

8. UTo He xapakTepusyeT BA3KOCTb XUAKOW cybcTaHumMm?

1) ctaTnyeckumn KoachpuUMEHT BA3KOCTHU;
2) KNHEMATMUYECKNI BA3KOCTHbIA KOIMPULMEHT; 3) ANHAMMUYECKNIA
KO3 PULMEHT BA3KOCTU; 4) rpagyc OHrnepa.

9. Kakon n3 nepevncneHHbIX NpoLEeCCOB HE XapaKTEPEH A5l OKUCIIEHUS XNOKOCTEN?

1) BbiNnageHne ocagka B BUAE CMOSbI;
2) N3MEHEHME LUBEeTa XMaKon cybcTtaHumm;
3) yBenu4ueHue BA3KOCTU; 4) BbiNnageHne ocagka B BMAE Luaka.

10. O 4ém roBopuT BTOPOE NPaBMIIo O CBONCTBAX MMAPOCTaTUYECKOrO AABNEHNS?

1) 06 oTCYyTCTBUMN U3MEHEHUN, HE3aBUCUMO OT HanpaBIieHUS;

2) O NOCTOSIHCTBE M NeprneHaNKyNnApHOMY pacrosioXXeHN0 OTHOCUTENBHO CTEHOK pe3epByapa;
3) 06 n3mMeHeHUn, B 3aBUCUMOCTU OT MeCTOpacnonoXxeHus; 4) ob6 OTCyTCTBUN U3MEHEHUN B
rOPU30HTanbHOW NOCKOCTH.

11. HasBaHue o6BbEMaA XKMOKOCTU, NPOTEKAKOLEN 3a eQNHULY BPEMEHU YEPES KUBOE CEYEHNE

1) pacxopn NoTokKa;
2) 06bEMHOE TeyeHune; 3) BbiICTpoTa NOTOKA; 4) CKOPOCTb
TeYeHus.

12. OnpepgenexHne OTHOLLEHMS pacxoda XUOKon cybcTaHLUMM K NNoLwaam XXMBOro CEYEHUs —

1) cpeaHuin pacxop TeKyLero noToka;
2) HanbonbLas GbicTpoTa TeUeHUs; 3) cpeaHAA ObicTpoTa
NOTOKa; 4) HAUMEHbLLMI pacxon TeYEHus.



13. YTO Ha3bIBalOT rmapaBNNYeCcKnM ConpoTUBNEHNEM?

1) conpoTuBREHME XNOKOW CybCTaHLmMM K aeopmaumm popmMbl COBCTBEHHOIO pycna,;

2) CONpOTMBIIEHME, KOTOPOE NPEenATCTBYET NPOXOXAEHWUIO XXMAKON CybCTaHumu;

3) conpoTuBneHne, xapakTepuayloweecsa nageHeM CKOPOCTU ABWXKEHUS XUOKOW cybcTaHuum
Yyepes TpybonpoBos;

4) conpoTuBNeHMe TpybonpoBoAa, COMPOBOXAAEMOEe 3HepreTMY4eCKMMM MnoTepsaMuU
Xnakom cyocrtaHumn.

14. Ha3oBWTE MCTOYHUK SHEPrETUYECKMX MOTEPDb ABWXKYLLENCS XUAKON cybCcTaHumu.

1) 06béEm;
2) pacxop Xngkon cybctaHumu;
3) BA3KOCTb; 4) nepeHanpaBrieHne XNUAKoN CybCcTaHUmMK.

15. HUem xapakTtepeH TypOyneHTHbIN PeXuM ABMKEHUS XUOKOW cybcTaHummn?

1) NOCNOWHBIM ABWXEHNEM YacTUL, XNAKoM cybcTaHumuy;

2) 6ecnopsa0YHbIM Y OLHOBPEMEHHO MOCIIOMHBLIM ABMXXEHMEM YaCTUL, XXUAKON cyOCcTaHumu;

3) 6eccncTeMHbIM ABUXKEHUEM YacTuUL, KMOAKOCTU BHYTPU TpybGonpoBoAaa;

4) NOCMOMHbIM ABMKXEHNEM YaCTUL, XXMAKOW CyOCTaHUMN NCKNIOYNTENBHO B LIEHTPAbHOW YacTu
Tpybonposoaa.

MNK-5
CnocobeH ocyLLeCTBNATbL KOHTPOSb, OpraHM3aumnio u nnaHMpoBaHne 6esonacHom
aKcnsyaTaumm Tenno- n anektpoobopynosaHus, Tpybonposoaos, naporeHepatopos A3C, a
Takke OCHOBHbIX (OHAO0B peakTopHoro otaeneHust ASC

MepeyeHb 3agaHnMi Ana npoBepku cPOPMUPOBAHHOCTU KOMMNETEHLUN:
1. YTOo Takoe cBOOOAHAasA UMK ecTeCTBEHHas KOHBEKLIMA U 3a CYeT Yero oHa cosgaeTca?

Ecnn gBmxeHne anemeHTOB ob6bema cpefbl Bbi3BaHO HanuMumMeM B Hel TemnepaTypHbIX
pasHoCcTen, a, crnegoBaTeNnibHO, pasHbiX MNMOTHOCTEW, TO Takasi KOHBEKUMS Ha3sblBaeTcs
cBobogHon unun ectectBeHHon. OHa co3gaeTcs 3a CYeT TOoro, 4YTo bonee xonogHble YacTuLbl
XNOKOCTU MW rasa, MMmerolime Gornbluyto NIOTHOCTb, NOA AEWCTBMEM rPaBUTALMOHHOIO MOMs
3emnu onyckaeTcst BHU3, a 6bonee HarpeTble nNog AeUCTBUEM apXMMEA0BOM CUIbl MOAHMMAOTCS
BBEPX

2. YTo BblpaxaeT co6ou KoachpuLMeHT BA3KOCTU?

KoadhdunumneHT BA3KOCTM BblpaxkaeT COBOM cuny TPeHus, NpUXOOSLLYIOCS Ha eauHuuy
NOBEPXHOCTU CONPUKOCHOBEHUS OBYX XUOKNX COEB, «CKONb3ALLMX» APYr NO APYry Npu yCrnosuu,
4YTO Ha eaNHULY ASIMHbI HOpMariv K NOBEPXHOCTU CKOPOCTb ABUXEHUS UBMEHSETCH Ha eauHULY

3. B 4yem coctomT npouecc guccunaummn?



CyLIJ,eCTBOBaHI/Ie npouecca guccmnaumm cCoCtTouT B TOM, YTO YacCTb MeXaHN4eCKom SQHEPIrnn
,D,BVI)KyLIJ,GVICFI XNOKOCTU nepexognT B TEMNJIOBYIO U Bbi3biIBA€T HarpeBaHne XUOKOCTU.

4. Yto TaKkoe norpaHuU4HbIA CrOn?

MorpaHnYHbIM CNOEM Ha3blBaeTCcs 00NacTb ABMXKEHUS BA3KOW TEMMONPOBOAHOW XUAKOCTH,
XapaKkTepuayrLlasica Manon TONWMHOW U GonbluMM MNOMNEepeYHbIM TPaAMEeHTOM CKOPOCTH,
N3MEHEHMEM KOTOPOW OOYCroBreH Mpouecc nepeHoca TennoTbl, BellecTBa U KonuyecTsa
OBWXEHUS

5. ObbsiCHATEe B 4YeM pasHMUa XapakTepa OMbIBaHUA TpyO B KOPUAOPHOM M
LIaxmMaTHOM NopsaKe.

YcnoBusi ombiBaHUS Tpy6 nepBoro psiga o6omx ny4koB NPUMEPHO TaKMe Xe, Kak U B Criyyae
oanHo4YHOM Tpybbl. Tennootaada nepeoro psga onpenensaercs HavanbHOW TypOyneHTHOCTLIO
Haberatowero notoka. B nocneaywwmnx psgax xapaktep OMbIBaHMA MeEHSieTca 3a cyeT
AONOSIHUTENbHON TypbynuaaumMm noToka Brepean pacrnonioXeHHbIMM Tpybamu, noaTomy
TennooTrgaya OT HUX TO Xe MeHsieTcsa. [lpy KOpuaOpHOM pacnonoxeHun Tpyod, TpyObl
cnefywoowero no xody ABWXKEHUS BOAbl psga KOPUAOPHOrO Mydka «3aTeHeHbl» Tpybamu
npegblaywero psga. Mexgy HUMKM co3faeTcsl 3acTOMHAA 30Ha C MOHWKEHHOM UupKynsaumven
XWOKOCTWU, YTO MPUBOAUT K CHUXKEHMIO TennooTgaym B 11o60BOM M KOPMOBOW 4YacTtax Tpyob. B
LUaXMaTHOM Ny4Ke XapakTep OMbIBaHUS NPaKTUYeCKN O4MHAKOB BO BCEX pAgaX.



