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PABOYASA NPOrPAMMA YYEEHOW OUCLUUMNNUHbBI
B1.B.11 Tepmornapasnuyeckue npouecchbl B AAEePHbIX YCTaHOBKaX

1. Koag ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbLHOCTH:
14.04.02 AnepHble dm3nka n TEXHONOIrMK

2. Mpodunb nogroroBku/cneumannsauusa:

®du3nka aToMHOro sapa v Yactuu

3. KBanudukaumsa BbINnyCKHUKA: Marnctp

4. ®opma oby4eHus: oyHas

5. Kachegpa, oTBevalowan 3a peanmsaymio AUCLUUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTENM NnporpaMmmbl:

npenogasatenb CemeHoB Buktop NeTpoBuy

7. PekomMeHOoBaHa:
Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynbTteTa, npotokon Ne6 ot 24.06.2021,
Pl npognena Ha 2022-2023 y4yebHbin rog, HMC dusnyeckoro dakynbteta ot 14.06.2022,

npoTokon NeG.

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



9.llenu v 3apaum y4e6HOM ANCLUUNIIUHDI

Llensimu oceoeHusi yyebHOU QucyuniiuHbl S87151I0MCS:

OcBoeHVe TepMOrMapaBNMYEeCKOro aHanuMsa, BKIYalwero TennooOMeHHble #
rmapoanHaMmyeckne xapakTepUCTUKM akTMBHOW 30HbI peakTopa: pacnpegeneHne napameTpos
TEeNNOHOCUTENS, TeMNepaTypHbIX MOMEn, YCNOoBUSA HACTYNNeHnsa Kpusmca TennoobmeHa Kak B
HOMMWHarbHbIX NEPEXOOHbIX PEeXMMa, CBA3aHHbIX C MYCKOM M OCTAaHOBKOW peakTopa, Tak U B
HeCTauUMOHaPHbIX PEXMMaX, BbI3BaHHbIX aBapUNHBIMU CUTYaLIUSIMMU.

3adayu y4yebHoU OuCyUMNUHbI:

- OBNagetb OCHOBHbIMW MeTo4aMM aHanu3a TEepMOrnapaBMYECcKUX XapakTepUCTUK
A0EepPHOro peakropa,

- pa3BuUTb CNOCOBHOCTb OLIEHKN MapaMeTPOB TEMSIOHOCUTENS, TeEMNepaTypHbIX Nonen,

- [aTb OCHOBbl Cnefywwmx 3HaHWW: TennooOMeHHble W rMapoAMHaMUYEeCcKMe
XapaKTepuCTMKN aKTUBHOW 30HbI peakTopa, TeNNOHOCUTENS.

10. MecTo yyeb6HOM AncuunuHbl B cTpykType OOIT:

AucumnnuHa BapumatmBHon Yyactm uukna bB1.B. (Yactb, dopmupyemas yyacTHUKamu
obpa3soBaTesnbHbIX OTHOLUEHWUI).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUs NO AucuunnuHe/moaynio (3HaHUA, YMeHus,
HaBblKW), COOTHECEHHbIe C NNIaHUpPyeMbiMU pe3yribTaTaMu OCBOEHUA obpa3oBaTesribHON
nporpaMmmbl (KOMMNETEHLUAMU) U MHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) WHankaTop(bl) MnaHMpyemble pesynbTaThl 00y4eHus
KOMNeTeHuuu
3HaeT OCHOBbI
TennormapasnmMyeck
oro pacyeta
MK-3.1 | peaktopa u
OCHOBHblE
TpeboBaHus K
KOHCTpyKumam A3P.
BeinonHsieT
Tennorvapasnmyeck
CnocobeH k it acqgf
COSAAHMIO eapKTo oB NKP-2.3
TEOPETUYECKUX U P P |
Ymeet
MaTeMaTn4ecknx
mopenel OCYLLECTBNATb 3HaTb hmsmyeckme OCHOBbI NPOLECCOB
’ MOUCK 1 nepeHoca Tenna,
ONMCbIBAKOLLNX
MK-3 DMKy aHanun3npoBaTtb
Hay4Ho- YMeTb OCyLLECTBMATL pacyeThl
KMHETUYECKNX
- TEXHUYECKYIO TENNOOOMEHHUKOB M aKTUBHLIX 30H PEaKTOPOB
SIBNEHWIN Unn MHEPOPMALIVIO U
npoLeccol B MK-3.2 pmat
BblOMpaTh
peakTopax,
HeobxoaouMmble
YyCKOpUTENSIX.
OaHHble 4ns Tenno-
rMapaBnnYecKnx
pacyéToB; BbibnpaTb
KOHCTPYKLMOHHbIE
maTtepuansi
AKTMBHOW 30HbI
peakTopa B
3aBMCUMOCTM OT
ycrnosuin paboThbl.
CnocobeH OcyulectBnget 3HaTb: (hrsmyeckne 0CHOBbI MPOLLECCOB
MK-5 | ocywiecTBnaTb MK-5.2 | pacyeThbl nepeHoca Tenna,
KOHTpOIb, TENN006MEHHMKOB U




opraHusaumuio u
nnaHupoBaHue
©e3onacHon
akcnnyaTauum
TEenmno- un
anekTpoobopyaos
aHus,
TpybonpoBoaos,
naporeHepaTopoB
A3C, a Takxe
OCHOBHbIX
doHaoB
peakTopHOro
otaenenus ASC.

aKTUBHbIX 30H
peakTopoB,
NPOBOAMUT OLEHKY
Tenno-
rmapaBinyeckKnx
XapakTepUCTUK Ha
OCHOBE MPOCTENLLNX
Moaeneu;
ncnonb3yet
nporpamMmeil
pacyeToB Tenno-
rmaopaBnnyeckmx
XapaKTepUCTmK
SIYENKN peakTopa U
peakTopa B LiefIoM.

MK-5.3

OcyulecTtBnser
MOUCK 1
aHanuaupyet
Hay4HO-
TEXHUYECKYHO
WHcpopmaLmo n
BblOupaet
Heobxoaumble
OaHHble ona Tenno-
rmapaBrinyecknx
pacyéToB;
BblOMpaeT
KOHCTPYKLUMOHHbIE
MaTepwuanbl
AKTMBHOW 30HbI
peakTopa B
3aBMCUMOCTM OT
ycrnosuin paboThbl.

MK-5.5

PaccuntbiBaet
noTepun Ha TPeHne u
MECTHbIe
COMPOTUBIEHNUS.

YMeTb: NpOBOAUTL OLIEHKY Tenno-
rmapaBnn4ecKnx XxapakTepUCTUK Ha OCHOBE
NPOCTENLLMX MOAENEN; CAMOCTOSATENBHO
pa3bupartbcsa B METOAMKAX pacyeTa u
NPUMEHSTb NX NS PeLIeHMs NoCTaBEHHON
3aJa4vu; NCnosb3oBaTh NPOrpaMmMbl pacyeToB
TENMO-rnapaBiMYECKNX XapaKTEePUCTUK SHENKN
peaktopa u peaktopa B LIefioMm;

BnapeTb: ocyLecTBNATL NOUCK U
aHanuaupoBaTb Hay4YHO-TEXHUYECKYHO
WHpopmaLmio 1 BelIbupate HeobxoaMMble
OaHHble AN Tenno-ruapasnmMyecknx pacyeéTos;
BbIOUpaTb KOHCTPYKLVNOHHbIE MaTepuarsl
aKTVMBHOW 30HbI peakTopa B 3aBMCMMOCTU OT
yCrnoBun paboThl

12. O6beM AucUUNNuHbI B 3a4eTHbIX eanHuuax/yac — 3/108.

dopmMa NPoOMEeXyTOYHOM aTTecTauum - 3a4eT

13. TpypoemkocTb No Buaam y4yebHomn paboTbl

TpyaoemMKoCTb
Bua yuebHom paboTbi Bcero Mo cemectpam
4 cemecTp
AyOouTopHbIe 3aHATUSA 36 36
Jlekuun 12 12
B TOM ymucne: npaxkTnyeckme
nabopaTtopHbie 24 24
CamocTtosaTenbHas pabota 72 72
B TOM 4Mcne: KypcoBasi paboTa (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 3ayer 3ayeTr
WToro: 108 108




13.1. CopepxaHue QUCLUNIUHDI

n/n

HanmeHoBaHue pasgena
OVCLUUMNIUHBI

CopepxaHve pasgena OQucuuniunHbl

Peannzauus
pasgena
OVCLUMNIIVHBI C
NOMOLLLbHO
OHnamnH-Kypca,
QYMK *

1. Nlekyun

1.1

BeeneHune. OcHoBHOE
TennoobmMeHHoe
obopynoBaHue A3SC

TennoBblgeneHne B akTUBHOM 30HE peakTopa.
OcHoBHble BUAbl nepeHoca TennoTbl. OCHOBHbIE
NOHATUSA Teopun TennoobMeHa — TemnepaTypHoe
nore, U30Tepmsbl, rpagneHT TeMnepaTypbl
MaporeHepaTop, kak OCHOBHOE 000opyaoBaHWe
OBYX(TpeXx)-KOHTYPHbIX NapoTypObuHHbIX ASC.
Mpon3BoacTBO Napa Ha OQHOKOHTYpPHbLIX ASC.
OnemeHTbl paboyero koHTypa AQC, okasbiBaroLme
OCHOBHOE BrnusiHue Ha paboty lNI". ConcTtea
TennoHocuTenen nepeoro koHTypa AQC, BnvsoLwme
Ha KOHCTPYKUUOHHYIO cxemy NI 1 ero anemeHToB.
O6wue xapaktepucTtukm n Tunel M. Knaccudukayus
n TpebosaHua k MNIC ASC.

1.2

MaporeHepaTtopbl.

M, oborpeBaemble Bogon noa gasnenvem. Nl c
Norpy>XeHHOM NOBEPXHOCTbIO TennoobmeHa u
€CTEeCTBEHHOW LnpKkynaumnen paboyero tena:
ropu3oHTanbHbIE C KOMNNEKTOPHON pa3gaden
TENITOHOCUTENS, BEPTMKalbHbIE C TPYOHOW LOCKOM,
BepTMKanbHbIE C BHYTPUKOPMYCHLIMU pa3galoLwumm
TennoHocuTenb konnekropamu. MNMpsmoToyHblie NI
KoHCTpyKUMOHHBIE cxembl I ¢ XXnako-meTannyeckmmv
TennoHocuTenemM. OcobeHHOCTN KOHCTPYKLNOHHBIX
cxem NI ¢ ra3oo6pasHbIMKU TEMOHOCUTENSIMN.
CpaBHeHME KOHCTPYKLIMOHHBIX CXEM OTEYECTBEHHbIX U
3apybexHbIX NaporeHepaTopoB.

1.3

O6Lan xapakrtepucTtumka
TEeNnorMapaBrMyecKmx
npoteccos Ha ASC

OOwwas xapakTtepucTmka TeNorMapaBnmMy4eckmx u
PU3NKO-XMMMUYECKUX NPOLLECCOB, UX BIUSHME Ha
HaAEXHOCTb M SKOHOMWUYHOCTb OCHOBHOTO
obopynosaHua ASC

1.4

MeToabl pacyeTa
TennoobmMeHHOro
obopynoBaHus

OcCHOBHble 3aKOHOMEPHOCTU U MeTOoAbI pacyeTa
TennoobmMeHa u rmapoauHamMukn oaHodasHbIX cpen.
MaccoBble 1 06bEMHbIE XapakTEPUCTUKM ABYX(a3HbIX
NOTOKOB. TennoobMeH 1 CONpPOTMBIEHWS NPK
OBWKEHNM AByXdasHbIX MOTOKOB. beaHanopHoe
OBWKEHMEe NapoBOAsiHOW cmecu. TennoobmeH u
rMapoavMHaMuka npy koHgeHcauum napa. OCHOBHblE
3aKOHOMEPHOCTU My4YUCTOro TennoobmeHa.
TemnepaTtypHbIi pexxum paboTbl NOBEPXHOCTEN
TennoobmeHa, Tennosas u rmgpoauHamMmuyeckas
HeTOXAEeCTBEHHOCTb B MOBEPXHOCTAX TennoobmeHa.
Ycnosusa paboTbl NOBEPXHOCTEN TENnoobMeHa ¢
ofHodasHou paboyen cpenon, ucnaputenem c
NPUHYAMTENBHBIM ABWXKEHWEM paboyen cpefpbl.
Mcnaputenu ¢ eCTeCTBEHHOW LUMPKYNALNEN: NPOCTON U
CMNOXHbIW KOHTYpbI. [pyHLMN pacyeTa KoHTypa:
OBWXYLLUIA U NONE3HbIA HaNop, ypaBHEHME
€CTECTBEHHOW LUPKYNSALMN N METOS Er0 PELLEHNS.
EcTecTBeHHas UMpKyNALMSA B NOrPYXEHHbIX
NOBEPXHOCTAX TENoobMeHa.

1.5

DPU3NKO-XMUYECKME
XapaKTepUCTuKun
TennoHocuTena

DUBNKO-XUMUYECKME XapPaAKTEPUCTUKN TENSTOHOCUTENS
n pabouen cpebl, BUAbI NpUMecen, NyTu nx
NOCTyNeHus B TennoHocuTens 1 pabouyio cpeay.
3aKkoHOMEpPHOCTM Nepexoaa Nnpumecen Boapl B nap,
Ka4yecTBO BblipabaTtbiBaemoro napa. TpeboBaHus K
4YMCTOTE Napa. 3aKOHOMEPHOCTU Nepexoa NpumMmecen




BOAbl B Nap: pacTBOPUMOCTb BELLECTB B nape,
MexaHuyeckni yHoc. MeToabl NOBbILLIEHUS YACTOThI
napa. Kopposaus B NOBEpPXHOCTSAX TennoobmMeHa,
OTNOXEHUS NPOAYKTOB KOPPO3UK 1 NpUMeECe Bopl Ha
NoBEPXHOCTAX TennoobmMeHa. BogHbin pexnm IMI ¢
MHOFOKpaTHOW LMPKyNsaUMen: MeToabl ero
opraHu3aumm — aKcnnyaTauoHHbIe
(6ecKkoppeKLNOHHBbIE U KOPPEKLNOHHBIE) U
KOHCTPYKUMOHHbIE. HopMmupoBaHue n obecneyeHne
KayecTBa NUTaTenbHOW 1 NaporeHepaTopHON BOAbI
ana M ¢ MHorokpaTHOW LIMpKYnsiLumMen n
npsmoTodHbIX. Cpeactea nogaepkaHua Hopm BXP I-
ro koHTypa ASC c BB3OP. BoamoxHble nyTu BAUSHUA
akcnnyaTtupyemoro NI Ha okpyXatoLyto cpeay.
Cnocobbl 0becneveHnsi TpeboBaHWIA SKOOTUMN.

OcHoBbI TEMNOBOIO ”
rmgpaBriM4ecKkoro pacyeTta

KOHCTPYKTOPCKUI pacyeT: BUAblI pacveTos,
NPOBOAMMbIX MPU CO34aHMM HOBOW KOHCTPYKLINK, NX
3aga4dn n B3anmocesdb. OCHOBbI NpuMeHeHns OBM
npwu pacyete I, (0. VI). TennoBow, KOHCTPYKLMOHHbI
W rmapoguHamMmmnyeckmii pacyeTol. Beibop maTepunanos
M NPOYHOCTHbIE pacyeTbl. M ¢ pa3nuyHbIMK
TennoHocutenamu. Komnonoska I, MNpuHumn
BapMaHTHbIX pac4eToB, BbIOOP ONTUManbHbIX

16 peakTopoB n napameTpoB NpoTekawLmx npoueccos. Pacuet
naporeHepaTopoB. BOAHOrO pexuMa 1 cenapawmoHHbIX YCTPONCTB.
[MoBepouHble pacyeTbl. DakTopbl, onpeaensoLne
3 heKTUBHOCTb N HaaeXHOCTb paboTbl M. TexHuKo-
3KOHOMUMYeckoe 06oCcHOBaHMe BbIGpaHHOWM
KOHCTpyKUmn. Bonpockl akcnnyataumm M. OTmbiBKa
NnoBepxHOCTEN TennoobmeHa oT oTnoXxeHuin. OnbIT
akcnnyataumm N7 ¢ pasnuyHbIMK TENSIOHOCUTENSIMMU.
2. JlabopaTopHbie paboTbl
N3ydyeHune TennornapaBnmnyecKkmx CXem, BKIIOYEHWS U
paboTbl COCTaBMAOLINX UX ANEMEHTOB Ha Npumepe
N3yyeHne KOHCTPYKLMM U
21 DaBOTh! HACOCOR KOHCTPYKLMM 1 paboTbl HaCOCOB Pa3n4HbIX TUMOB,
DA3NNYHLIX TMNOB. ocobeHHOoCTen UX yCTPOUCTBa U NpUMeHeHnsi. CHATHne
W aHanu3 Hanop-pacxoAHbIX XapaKTepucTmK
HacocHoro obopygoBaHus.
WccnenoBaHme xapakrepuctuk TpybonpoBoaoB.
CHsITMe aHanu3 Hanop-pacxo4HON XapaKTepUCTUKM
MexaHuka Xugkoctn — rmapasnuyeckon cxembl. OCHOBHasi ucnonb3yemas Ha
29 TpybonpoBoapbl 1 apmatypa. | AOC apmartypa, 0CoO6eHHOCTU €€ UCMOoNb30BaHuS.
’ 'vapoconpoTuBneHne un MoHsATMe rmapoconpoTuBneHus. MiayyeHne notepb
notepw Hanopa. OaBreHnsi Npy TEYEHNN XXMOKOCTU Yepes MecTHoe
conpoTuereHune: anadparmy, LIapoBbI KpaH u
BeHTMNb. OBpaTHbIV KranaH.
N3ydyeHune xapakrepa nsmMeHeHusi JaBrneHus B
HanopHoOM Tpybonposoae npv ruapaBnMyeckomM yaape
(3akpbITMe KnanaHa Ha Bbixoae Tpybonposoaa).
M ConeHouaanbHbIn knanaH. OnpegeneHne ygapHoro
2.3 exaHiKa KAKOCTM — [aBneHusi. OkcnepuMeHTanbHas nposepka hopmynbl
TAPaBNUYEcknA yaap. H.E. X . . N3yyeHune xapakr N3MeHeHns
YKOBCKOTO. . VI3yyeHue xapaktepa usmeHe
[aBreHusi B HanopHom Tpybonposoae npu
rMapaBnnyYeckoM yaape npy HEMOSTHOM 3aKpbITUK
KrnanaHa Ha BbIxoJe.
TennoobmeH. Knaccudmkauus TennoodMeHHbIX annapaTtos.
Onpegenexune lMpoBeaeHune ncnbiTaHU TeNNoOOMEHHNKOB B
24 KoadhpmumeHTa pexumax npsMoToKa 1 NPOTUBOTOKA AN
Tennonepegayu TENNOoOOMEHHWNKOB Pa3NNYHbIX TUMOB: NAaCTMHYaTorO,
TennoobMeHHOro annapaTta. | KOXXyxoTpybHoro u Tuna Tpyba B Tpybe.
Onpenenexuve Tennootaaya u Tennonepegadva. NoHATUS npouecca
25 KoadhpuumeHTa Tennonepenayun. Tennonepenada yepes MrocKyto

Tennonepeaadn npu

CTEHKY. Tennonepep,aqa yepes umnmHgpu4eckyto

cBOOOOHOM ABWMXEeHUU

CTEHKY.




OMbIBatoLLEen cpeapl
(Bo3gyxa)

2.6

KoadhpumumneHT nonesHoro

[eicTBUA TennoobMeHHuKa.

KoadhmuneHT nonesHoro aencremns TensioodMeHHuKa.
KIMO TennooOMeHHMKOB pasfnyHbIX TUMOB:
NacTUHYaTOro, KOXyXoTpybGHoro n tuna Tpyba B
Tpybe.

2.7

OcHosBbl rmapaBJiiKA.

N3ydyeHne noTepb AaBneHUs No AnvHe nNpu pasnuyHbIX
pexumMmax TevyeHus xuakoctu. OnpegeneHue
koadhdpumumeHTa Japcu. 3yvyeHne notepb AaBneHus
Npv TEYEHWM XNOKOCTM Yepes MecTHoe
conpoTueneHue: gnadparmy, LapoBon KpaH npu
pasfnMYHON CTEMEHN ero OTKPbITUS.
OkcneprvMeHTansHoe noaTBepXKAeHe ypaBHEHS
BepHynnu.

2.8

M3mepeHune napameTpos
TennoHocuTens.

M3mepeHune TemnepaTtypbl Ha BXoAe U BbIXxoae
nuccnegyemMoro TennoobMeHHKa B ropsiyem u
XOMnoAHOM KoHTypax. MiamepeHune pacxoga
TennoHocuTenen. Tennosusop. MNpuHUMN padoThbI.
TennoanoHHoe obcnegoBaHMs TENNOOOMEHHUKa TuMa
Tpyba B TpyGe.

13.2. Tembl (pasaenbl) AUCUUNINNHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHWe TeMbI

Buabl 3aHATUI (KONTMYECTBO YacoB)

(pasgena)
ONCLMNIUHBI

Jlekunn | lMNMpaktnyeckmne | JlabopaTtopHbie

CamocTtodaTenbHasd
pabota

KoHTp
onb

Bcero

1.1

BeseneHue. OcHoBHOE

TennoodbmeHHoe 2

obopynosaHue ASC

5

1.2

NsyyeHune
KOHCTPYKLMMU 1
paboTbl HAaCOCOB
pasnuyHbIX TUMOB.

1.3

[MaporeHepaTopbl. 2

1.4

TennoobmeH.
Onpepenenue
KoadhpumumeHTa
Tennonepenaym
TennoobMeHHOoro
annapara.

1.5

Obuwas

XapaKkTepucTtunka 2

Tennornapasnmyeckm
x npoueccoB Ha ASC

1.6

MexaHuka XunaKocTu
— Tpybonposoapl 1
apmarTypa.
M'mapoconpoTmnBeHn
€ 1 NoTepu Hanopa.

1.7

MeTogbl pacyeTta

TennoobmMeHHoro 2

obopyaoBaHus

1.8

Onpepnenenue
KoadhpumumeHTa
Tennonepeaayn npu
cBob6ogHOM
OBWKEHUM
OMbIBatoLLEN cpeabl
(BO3gyxa)

1.9

MexaHuka XngkocTtm
- FI/ID,paBJ'II/ILIeCKI/IIZ

yaap.

dU3NKo-XMMUYECKNE
XapaKTepUCTUKK




TennoHocutTend

U3mepeHue
1.11 | napameTpoB 3 5
TEMIOHOCUTENS.

KoadhpuumneHT
1.12 | nonesHoro JencTeusi 3 5
TennoobMeHHMKa.

OcCHOBbI TEMNOBOIO U
rmapaBnmyeckoro 5 5
pacyeTa peakTopoB U

naporeHepaTopoB.

1.14 | OcHoBbI rMAPaBAUKW. 3 5

WToro: 12 24 72 108

14. MeToaun4yeckume ykasaHus ansi ooy4yaroLmxcs no 0OCBOGHUIO AUCLIUNTIUHbI
N3noxeHne maTepuana npenogasatenem HeobxogMmo BecTtu B opme, OOCTynHou AN

NoOHUMaHus. [Ons ynydweHus yCBOEHWst yd4ebHoro MaTepuana HeobXxoaMMO NPUMEHSTb
TPaauLUMOHHbIE M COBPEMEHHbIE TEXHUYECKME CpefcTBa obOy4veHusi. [ns camMocTosATEeNbHOro
N3y4YeHns OTBEAEHO BPEMS Ha BCe pasgenbl Kypca.

CtyoeHTaM Ha nekuuax Heobxoaumo BecTM NOAPOOHbLIN KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogaBaTento BOMpPOChbl Ans  yriybneHHoro
NMOHMMaHNA KOHKPETHbIX npobrem kypca. [Ana nonHOro noHMMaHWa martepuana cnegyet
aKTMBHO MCNONb30BaTb KOHCYMbTauuwn. [Ns caMOCTOATENbHONo M3y4eHUs pasfernos Kypca,
pekoMeHOOBaHHbIX  MpenogaBaTenem, HeobxoQMmo nonb3oBaTbCA OCHOBHOW n
AOMNOMNHUTENBHOW NUTEPaTYPOU, OTKPbITbIMA MHTEPHET-PECypcamMu.

CamocTosTensHaa paboTta gasnsietca obs3atenbHOM Ans Kaxagoro obydarowerocs, ee 06bem
onpegenseTcs  OaHHOW paboyen nporpammon  AUCUUMNIINHBGI. [(maBHas 3agada
CaMOCTOATENBHOW paboTbl — pasBUTME CaMOCTOSTENbHOCTU, OTBETCTBEHHOCTM, TBOPYECKOrO
noaxoda K peweHuto npobnem y4ebHoro n npodeccuoHanbHOro ypoBHs. B xogoe ayantopHom
camocTodaTeNbHON paboTbl oOby4varowmecs yyacTBYWOT B MNOAMOTOBKE K JflabopaTopHbIM
3aHATUAM, YYacTBYHT B OOCYyXOeHUM 3afad, BbIMOMHAKT 3afaHus nabopaTopHbIX paborT.
BHeayguTopHaa camocToaTenbHas paboTa BKIYaeT U3yYeHWe CrnpaBOYHOM nuTepaTtypbl,
y4ebHON OCHOBHOW W AOMOMHUTENBHOM nUTEpaTypbl, NOAFOTOBKY K cobecegoBaHuMio W
cocTaBneHue otyeTa no nabopartopHbIM paboTam.

15. lNepeyeHb OCHOBHOW WU [OMNOSIHUTENbLHOW nUTepaTypbl, PECYpPCOB MWHTEpPHeT,

HeooGXxoAuMbIX AN OCBOEHUSA OAUCLUNIIUHBI (Criucok numepamypbl 0pOPMIISEMCS 8 COOM8ememeauu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obwasi ckeosHasi Hymepauyusi 0r1si ecex 8U008 UCMOYHUKO8)

a) 0OCHOBHas nuTeparypa:

Ne n/n McToYHmK

B.A. KupunnwuH, B.B. Cbiues, A.E. lenHanunH "TexHn4eckas TepmoanHammka”,
OHeproaToMmmnsgart.

C.M. Punc "OcHoBbl TEpMOANHAMUKM 1 TENNOTEXHMKK, "Bbicluasg wkona”.

A.M. MNykosny "OcHoBbl TennoTexHukn”. Mocksa, "Bbicluas wkona”.

C.B. banbsiH "TexHu4eckas TepMoanHaMuKa 1 Tensnosble asuratenun”, JleHnHrpaa,
"MalunHoCcTpoeHne”.

I'.0. Bap "TexHudeckas TepmogmHamumka”, Mockea, "Mup”.

MpoekTHas gokymeHTauus Pasgen 5 CeBeaeHus 06 MHXXeHepHOM 060pyaoBaHMK, O CETAX
NH)XEHEPHO-TEXHNYECKOro obecneyeHuns, nepedeHb NHXEHEPHO-TEXHNYECKUX MEPONPUATUN,
6 cogepkaHue TEXHONOrM4eckmx peweHnn 5.7 TexHonornyeckme peliexns 5.7.2
TennomexaHu4eckme pelieHus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHLIE peLLEeHUS 3a0aHNsI
TypOuHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekcTtoBasa Yyactb KHura 9.

gl B | WIN| =

0) fononHUTenbHasa nuTeparypa:
Ne n/n NCTOYHMK

1. [MporpaMmMbl MHAMBUAYANBHbLIX UCMbITAHMI HACOCOB, BEHTUNATOPOB, KOMNPECCOPOB

> [MpoeKTHO-KOHCTPYKTOPCKasi OKyMeHTauus. VicnonHuTenbHast QOKyMeHTauus, nacrnopTa,
3aBOfcCKkas AOKYMEHTaLUusl, MHCTPYKUMM MO 3KCMyaTauun.




OT4yeTHO-CcaaTo4Hasi OOKyMeHTauuna (aKTbI BXOOHOIro KOHTPOJIA, NPOTOKOJ1bl MPOMbIBOK,
rmapaBINy4EeCcKnX NCnbITaHUN, NPOTOKOJbI I/IHD,I/IBI/ID,yaJ'IbeIIZ I/ICI'IbITaHI/II7I)

B) MH(pOPMAaLIMOHHbIE 3NEKTPOHHO-006pa3oBaTeNibHble pecypchl (OduumnanbHble PeCYpPChbl UHTEPHET)™:
Ne n/n Pecypc

1. | www.lib.vsu.ru

2. | https://edu.vsu.ru — OnekTpoHHbIN yHMBEpcuTeT BI'Y

3.

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-mMemoduyeckue pekoMmeHdayuu, nocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHEHUI
npakmu4eckux (KOHMpPOsbHbIX), Kypcoebix pabom u dp.)

Ne n/n McTOoYHUK

KyouHos, V.B. TeopeTuyeckne 0CHOBbI TEMMOTEXHMKK : y4ebHoe nocobue / U.B. KyamHos,
E.B. CtedgaHtok ; MMHucTepcTBo obpasoBaHust 1 Hayku PP, depepanbHoe rocygapcTBeHHOE
OrompkeTHOe obpasoBaTenbHOE yupexaeHme BbiCLero npodeccnoHansHoro obpasoBaHms
«Camapcknin2rocygapCTBeHHbIN apXUTEKTYPHO-CTPOUTENbHLIN YHUBEPCUTET». - Camapa :
Camapckuii rocygapCcTBEHHbIN apXUTEKTYPHO-CTPOUTENbHbIN yHUBepcuteT, 2013. - Y. |
TepmognHamuka. - 172 c.

CrtosiHoB, H./. TeopeTnyeckme O0CHOBbI TENNTOTEXHUKN: TEXHUYECKas TEPMOANHAMMKA 1
TennomaccoobmeH : yyebHoe nocobue / H.U. CtogaHos, C.C. CmupHoB, A.B. CMupHOBa ;
MuHucTepcTBO 06pasoBaHus 1 Haykn Poccunckon ®epepaunn, degepansHoe
rocyaapCTBeHHoe aBTOHOMHOe obpa3oBaTenbHOE yupexaeHue BbicLlero NpodecCcnoHansHoro
obpasoBaHusa «CeBepo-KaBkasckuin oefepanbHbivi yHUBepcuTeT». - CTaBponons : CKOY, 2014.
-225¢c.

Kopnyc agepHoro peaktopa. YepTex obuero Buga. 1162.02.00.200BO, ATOM3HEpProakcnoprT.
Kopnyc. YepTtex obwero Buaa. 1162.02.70.010BO, ATOM3HeproakcnopT

Kpbiwka. YepTex obwero Buga. 1162.02.18.100BO, AtomaHeproakcnopT

LaxTa. YepTtex obwero Buaa. 302.01.02.00.000BO, N'KAD3, OKB “I'maponpecc”.

Boiropogka. YepTtex obuwero suga. 302.01.03.00.000BO, 'KA3, OKB “I'mgponpecc”.

Bnok 3awuTHeix Tpy6. Yeptex obero Buaa. 320.06.03.00.000BO, N'KAS, OKB “I'mgponpecc’.
BepxHun 6nok. YepTtex obwero suaa. 320.06.04.00.000BO, NKA3, OKBE “I'magponpecc
MpoekTHas gokymeHTaumsa Pasgen 5 CeegeHuns 06 nHxeHepHoM 060pyaoBaHUK, O CETAX
WHXEHepPHO-TEXHNYeCKoro obecneyveHunsl, nepeyeHb UHXEHEPHO-TEXHNUYECKMX MEPOMPUATUNA,
coaepxaHne TEXHOMOrMYeCcKnxX peleHnin 5.7 TexHonornyeckne pelueHna 5.7.2
TennomexaHudeckme pelueHus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLeHUs 3a4aHus
Typ6buHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekcTtoBas Yyactb KHura 9.

17. OOpasoBaTtefibHble TEXHOJNIOrMWU, UCNONb3yeMble MNpU peanu3auum Yy4yebOHOWM
OUCUMNNUHBLI, BKMOYaA [AOUCTaHUMOHHble obOpa3oBaTenbHble TexHonorum (OOT),
3IneKTpoHHoe obyyeHue (30), cmewaHHoOe 0bGy4eHune):

Mpn  npoBegeHuM  3aHATUM  NO  AMCUUNIIMHE  UCMONb3YITCA  creayloLliune
obpasoBaTenbHble TEXHOMOMNN:

— aKTMBHbIE U MHTEPAKTMBHbLIE (DOPMbI MPOBEAEHUS 3AHATUMN;

— KOMMbIOTEPHbIE TEXHOMOrMM NPU NPOBEAEHNN 3aHATUN:

- Mpe3eHTauMOHHble MaTepuanbl M TEXHOMOrMM npu OObACHEHMM MaTepuana Ha
NEKLUMOHHbIX U NPaKTUYECKNX 3aHATUSAX;

- cneynannsanpoBaHHoe obopyaoBaHMe Npy NpoBeaeHun nabopaTopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauui Mpu MNOCTaHOBKE Uuenenm u 3agjad K paspaboTke
npuKnagHblXx nporpamm, npu Bblibope nporpammHOro obecneyeHnss no yCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm no npeaycMOTPEHHbIM anropuTMam n Metogam

Ona camocTosTenbHon paboTbl ucnonbdyetrca IOBC YHuBepcuteTckad 6ubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, nNpUMeEHsieMoe npu
peanusauun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.




[ncTaHUNOHHbIE

obpa3oBartenbHble

TEXHONOrmm

(d0T)

NPUMEHsIlOTCA  C

ncnonb3oBaHMeM obpasoBaTenbHOro noprana «ANeKTPOHHbIN yHuBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YECKoe obecneyeHne AUCUMNIINHDI:

JlabopaTopus (ons NpoBeAeHUs 3aHSATUN
NEKUUOHHOTO X CEeMWHapCKOro TWMOB,
TEKyLLero KOHTPOMs U MPOMEXYTOYHON
aTTecrtauumm) (r.BopoHex, nnowaab
YHuBepcutetckas, 4.1, nayg. 507 IM)

CneunannsmpoBaHHasi mebernb,
npoektop EPSON EB-X11,
SceenMedia Apllo-T

HoyTOyk 15,6" DNS (0164925),
NMEepeHOCHOM 3KpaH Ha wWTaTusBe

MomelleHune ansi XpaHeHus "
NponNakTN4ecKoro obcnyxmBaHus
yyebHoro obopygoBaHus  (r.BopoHex,

nnowaae YHuBepcuteTckas, 4.1, nom.l,
ayg. 31)

Hoytbyk 15,6" DNS (0164925), npoektop EPSON EB-X11, 16Yyk
ASUS VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
nepeHoOCHOW akpaH Ha wTtaTtnee SceenMedia Apllo-T

JlabopaTopusi (ons npoBefeHus
nabopaTopHbIX 3aHATUN, TeKyLero
KOHTPOMNS U MPOMEXYTOYHOW aTTecTaumun)
(r.BopoHex, nnowaab YHuBepcuUTeTckas,
a.1, ayg. 32)

TunoBon Komnnekt y4vyebHoro obopygoBanusa "OnpegeneHve
KoadpdmLmeHTa Tennonepenayn npu cBo6ogHOM ABMKEHUN"
JlabGopaTopHbIi  y4ebHbIn cTeHn "OnpepeneHve koadduumneHTa
Tennonepegaym TennoobmeHHoro annapara” 9J16-171.012.03
Y4yebHbii nabopaTopHbii cTeHa "OnpepeneHve  koadduumneHTa
Tennonepegaym TennoobmeHHoro annapara” 9J16 171.012.04

KomnbloTepHbI Knacc, ayautopust And
rpynnoBbIX 7] MHOUBMAYarbHbIX
KOHCYNnbTaUuK, nomeLleHme ans
camocTosaTenbHON paboTbl (r.BopoHex,
nnowaab YHuBepcuteTckas, 4.1, nom.l,
aya. 40/5)

CneunanunsmpoBaHHass Mebernb, KOMMbTEpPbl (CUCTEMHbIE OGROKU
Intel Pentium-IV, monutopel LG FLATRON L17428-8F) (30 wr.) ¢
BO3MOXHOCTbIO NOAKMOYEHUs K ceTu «AHTepHeT» n obecnevyeHnem
JOCTyna B 3NEKTPOHHY MHOpMaLUOHHO-06pa3oBaTenbHy0 cpeny
yHUBepcuTeTa

19. OueHo4HbIe cpeacTBa ANA NPoBeAEeHUA TEKYLLEeNn N NPOMEXYTOYHOWN aTTecTaummn

MopAOoK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensieTcs
coep)xaHMeM crneayLwwmnx pasaenos AUCUMNIIVHBI

HaumeHoBaHve UnaunkaTtop(bl)
I.',\ﬁ, paspena AMCLMMAMHGI Ko“&';?;?” [OCTUXEHNS OueHoHbie cpepcTaa
(mopyns) 4 KOMNeTeHumun
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
lMpomexyTodHasa aTTectaums MyHkT 20.2.1
dopma KOHTpons - 3a4eT Bonpocsl k 3a4eTy

20 TunoBble OLEHO4YHbIe cpeAcTBAa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme

npoueaypbl oueHnBaHunsA

20.1 TeKywMi KOHTPONb ycneBaeMoCTH
KoHTporb ycrneBaemocTu Mo AUCUUMNIIHE OCYLLECTBNAETCS C MOMOLLBIO CNeAyHLNX OLEHOYHbIX

CpencTs:

20.2 NMpomexyToyHasa aTrecTaums

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLEeCTBMASIETCS C MOMOLLbIO CeayLLNX

OLEHOYHbIX CPpeacTB:

CobecegoBaHue no bunetam K 3a4eTy

20.2.1. Bonpochbl K 3K3aMeHy:




[ns TeKkyllero KOHTPOMs Takke MCMonb3ylTcs OuNneTbl, KOTopble COCTaBNSKT (OOHA

BonpocoB. Hanpumep,

Bunet Ne1

1. Kakue nogxogbl MMET MECTO NPU U3YHEHUN XKUAKOCTU 1 rasa.

2. [MNOTHOCTbL XXNOKOCTU M rasa.

BuneT Ne2

1. BA3KOCTb XMAOKOCTU, U OCHOBHblE (OU3NYECKUE BESIMYMHBI XapakTepusyoLime
BA3KOCTb.

2. KaButauus.

BuneT Ne3

1. TennonpoBOAHOCTb U TEMNOEMKOCTb XUAKOCTM.

2. C>XMMaeMOoCTb XXMAKOCTU U rasa.

BuneT Ne4

1. YpaBHEHUSI COCTOSIHUSA rasa.

2. BrivsiHme 3aBMCUMOCTM BA3KOCTM XKMOKOCTU OT TemMnepaTtypbl Ha paboTy MaLluH.
BuneT Ne5

1. 3aBNCUMOCTb NSIOTHOCTU XXUAOKOCTU OT TeMnepaTypbl U AaBIEHUS.

2. PacnpeneneHne ckopocTen No ceveHuto NoTokKa.

BuneT Ne6

1. dusnyeckasa n xummyeckas ctabunbHOCTb XUOKOCTMU.

2. TOKCMYHOCTb 1 €€ 3aBUCUMOCTbL OT TeMnepaTtypbl.

buneT Ne7

1. BnusHne cxxmmaemocTu XXMakocTn Ha paboTy npmeoaa.

2. KnucnoTtHoe 4ncno. Yto OHO xapakTepusyeT B XXUOKOCTN?

BuneT Ne8

1. B3anmocBAsb pmsanvecknx BenmymH xapaktepusyowmx BA3KOCTb XXUAKOCTH.

2. UTo orpaHn4mBaeT BEPXHASA TOYKA MPUMEHEHUS XNOKOCTU B NpuBoaax?

BuneT Ne9

1. OnHamnyeckasa n KNHemaTmnyeckasi BA3KOCTb XXUAKOCTM.

2. Kakne wusnyeckne cBoMCTBa XMOKOCTU OrpaHMYMBAlOT MPUMEHeHue BOAbl B

KayecTBe pabo4yen cpeapl B npmBogax?

Bunet Ne10
1. @DYHKLUNN XXMOKOCTU B NPUBOAE.
2. Kak BnmsieT cknmaeMocCTb XXMAKOCTM Ha paboTy npuBoaa.

Mo KOHTpONbHOM ToYke Ne2:
Bunet Ne11



1. Kakue cunbl 0enCTBYIOT Ha MOKOSLLYIOCS XUOKOCTb.

2. HasneHune. MNpnbopbl 4Na n3aMepeHnsa SaBneHns.

Bunet Ne12

1. [aBneHne XnoKoCcTn Ha HaKITOHHYIO NMTOCKOCTb.

2. 'mppocTtaTuyeckoe gaBrieHNe 1 ero CBOMCTBA.

Bunet Ne13

1. Bakyym n ero namepeHue.

2. [Mbe3omeTpuyeckas BbicOTa U €ro CBA3b C JaBleHUEM.

bunet Ne14

1. OcHOBHOE ypaBHEHUe rmapocTaTukmn Ans abCcontoTHO, NOKOALLENCH XNOKOCTH.
2. MpuHumMn paboTbl MAHOMETPHbI.

Bunet Ne15

1. YpaBHeHuMe dunepa Ang OTHOCUTENbHO MOKOSLLENCS XUAKOCTU.

2. [MoBepxHOCTN yPOBHS.

Bunet Ne16

1. WHTerpnpoBaHune ypaBHeHust Qnnepa 4na paBHOYCKOPEHHOIO ABUXKEHNSA?

2. Kakue gonyluieHns numeroT MecTo nNpu BbIBOAE YpaBHEHUS Junepa.

bunet Ne17

1. EovHnyHas maccoBas cuna. Ha npumepe, abCcomnOTHO MOKOALLENCS KUAKOCTH,

YKaXXute €€ Benn4mHy.

2. WHTerpnpoBaHune ypaBHeHUst Jrnepa ang BpallaTesibHOro ABMXEHNS.

Bunet Ne18

1. Mbe3omeTpbl 1 06nacTb NX NPUMEHEHUS.

2. Kakue gonyLwieHns uMmetoT MeCcTo Npu BbIBOAE YpaBHEHNSA Jnnepa cTaTukn?
Bunet Ne19

1. Kakue Bbl 3HaeTe puanyeckme BenmymMHbl XapakTepusyowme gaBreHume.

2. Kak onpegenutb cuny, AencTByloLy0 Ha AHO 6aka, ecnv U3BeCTHO OaBneHue

cpenbl B 6bake?

Bunet Ne20

1. Kakas ¢usnyeckan BenuuMHa OrpaHUYMBaET KPUTUYECKUE U3MEHEHUS YPOBHS
XNOKOCTW B Ky30BEe caMmocBarna.

2. YpaBHeHuUs Anunepa B KAHOHMYECKon dopme.

Mo koHTpOnbHOM ToYke Ne3:

BuneT Ne21

1. KnHemaTtnyeckme anemMeHTbl NOTOKa XXUAKOCTU.

2. OHepreTMyYecknin CMbICI YIeHOB ypaBHeHNA bepHynnu.



Bunet Ne22

1. MmopaBnuyeckne anemMeHTbl N0ToKa XNOKOCTH.

2. OnemeHTapHas CTpyrka n e€ CBONCTBa.

Bunet Ne23

1. [MOTOKM XNOKOCTW.

2. OTtnuune ypaBHeHus BepHynnu ona ngeansHOM N pearibHOW XUOKOCTMU.

Bunet Ne24

1. Onpepenute rmgpaBnuMyecknn paguyc ana Tpybbl KBagpaTHOrO CeYeHust Co

CTOPOHOWN «B».

2. B3anmocBasb noTeHUnanbHOM U KUHETUYECKOW SHEPTMM MOTOKA XXNOKOCTH.

Bunet Ne25

1. YpaBHEHME HEPA3PLIBHOCTU ANA NOTOKA XXUAOKOCTH.

2. YpaBHeHus bepHynnu onsa CTpymku naeanbHOW XUOKOCTU.

Bunet Ne26

1. Pacxop notoka »nagkocTu.

2. OnpepgenuTte rmgpasnmMyecknin paguyc ansa Kpyrnom 1pyobl pagnycom «Ry».

bunet Ne27

1. Mpnbop ansa onpenenenHnsa gaBneHNs NOTOKa XNOKOCTW.

2. [anTe COOTHOWeEHME MeXady CKOPOCTbD W [JaBrieHneM B [BYX CeYeHUsX

KOHM4YeCKon TpyObl NPU NOCTOSIHHOM pacxoe.

Bunet No28

1. Mpnbop Ansa namepeHnsa CKOPOCTN NOTOKA XKULKOCTMU.

2. CXMMaeMoCTb XXUOKOCTW.

Bunet Ne29

1. Mpnbop ana namepeHns pacxona XnakocTu.

2. OT1nnume gBmxeHUs TBEPLOro Tena oT ABMKEHUSA NOTOKA XUAKOCTU.
Bunet Ne30

1. Pexumbl Te4eHns XnaKkocTu.

2. PacnpepneneHune ckopocTen rno ceyeHmo naMmmHapHOro noToka.

Mpumepbl GMNETOB MTOrOBOW aTTeCTaunm:

BuneT Ne31

1. MecTHble rngpaBnmnyeckne ConpoTUBIIEHUS.
2. BA3KkoCTb XMAOKOCTHU.

Bunet Ne32

1. @YHKUNN XXUOKOCTU B rMapOCUCTEMAX.

2. YcTaHoBuMBLUASACA U HeyCTaHOBMBLUAACA OBMXEHNE XXNOKOCTU.



Bunet Ne33

1. [Mbe3omMeTpuYeCcKnin yKnoH.

2. VcTeueHne XnakocTn Yepes OTBEPCTUS.

Bunet Ne34

1. OnpepeneHve noTepb AaBreHMs MNpU BHE3aAnHOM pPaCWMPEHUUM WU CYXXEHUMU
Tpybonposoaa.

2. NHTerpnpoBaHune ypaBHeHUs Jnnepa ansa pasfmyHbiX BUAOB ABMKEHUS.

Bunet Ne35

1. M'MapaBnnyecknin pacyéT TpybonpoBOAOB.

2. KaButauus.

Bunet Ne36

1. YpaBHeHMe guHamukm Junepa.

2. .TpeboBaHusa kK paboynm >XMAKOCTSAM rMOPOCUCTEM.

Bunet Ne37

1. Pacxog xmgkoctn yepes TpybonpoBoAd Mpu faMMHApHOM U TypOyneHTHOM

pexnmax Te4eHnda XNOKoCTH.

2. 3aBMCMMOCTb NSIOTHOCTM XUOKOCTU U rasa.

Bunet Ne38

1. B3anmocsasb noTeHUnanbHOM U KUHETUYECKOW SHEPTMM MOTOKA XXNOKOCTM.

2. 3aBNCMMOCTb BA3KOCTU OT TeMnepaTypbl.

Bunet Ne39

1. AHanus coctaBnsalLWnNX ypaBHeHNA bepHynnu ¢ aHepreTM4eckon TOYKN 3peHUs.

2. Tpyba BeHTypbl.

Bunet Ne40
1. Mpnbopbl 4Na n3mepeHnst AaBneHus.
2. N3mepeHne aaBneHnst 1 CKOPOCTM TEeYEHNSA NOTOKA XUOKOCTU B TpybonpoBoae.
YpoBeHb
KpuTepum oueHnBaHns KOMNeTEHLNN chopmmpoBaH LLikana oueHokK
HOCTM
KOMMNeTeHLUNN
CTyneHT oTBeYaeT Ha 2 BONpoca 1 JONONHUTENbHbIE BONPOCHI lNoebiweHHbI OmnuyHo
ypO8eHb
CTyoeHT oTBe4vaeT Ha 2 BOMpoca, MMEKTCS HETOYHOCTU, HET Easoebiti Xopowio
OTBETOB Ha AOMOSTHUTENbHbIE BOMPOCHI ypOBeHb
CTyneHT oTBevaeT Ha 1 BOMPOC, WMMEKTCA HETOYHOCTH, lMopozosnili YdoenemeopumersnbHO
OTBEYaEeT Ha AOMNOMNHUTENbHbIE BOMPOCHI ypOB8€eHb
CTyOeHT He OTBEYaeT HM Ha BOMPOCHI HN Ha OOMOSNTHUTENbHbIE - HeydosnemeopumernbsHo
BOMPOCH!




[MpomexyTodHas aTTecTauusa NpoBOAUTCA B COOTBETCTBUM C [10NOXEHMEM O MPOMEXYTOYHOM
aTTecTaumm obyyaroLmnxcs no nporpammMmam BbicLLero obpasoBaHus.



	10. Место учебной дисциплины в структуре ООП:
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

