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PABOYASA NPOMPAMMA YYEEHOW OUCLUUNINHbBI
B1.B.11 Tepmornapasnuyeckue npouecchbl B AAepHbIX yCTaHOBKaxX

1. Koa n HanmeHoBaHMe HanpaBneHusi NOAroToBKM/cneLnanbHOCTU:
14.04.02 ApepHble pusmka n TeXHONOrmu

2. Npodunb nogroTroBku/cneumanusayms:

dun3mka aTOMHOro sapa un Yyactumy

3. KBanudukauma BbinycKHUKa: MarucTp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBeyvarLwan 3a peanmsaumio QUCLUUNIINHDbI:

Kadeapa ssaepHon pusnkm

6. CoctaBuTenu nporpaMmmbil:

K.dp.-M.H., goueHT AnenHunkos Anekcen Hukonaesu4
7. PekomeHaoBaHa:

Hay4Ho — meTognyeckum coBeToM huandeckoro dakynbteTa, npotokon Ne6 ot 26.06.2024

8. Yue6HbIN roa: 2025/2026 CemecTp(bl): 4

9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensamu oceoeHusi yuebHoU OucyurniuHbl 68115HMCS:

OcBoeHMe TepMOrmgpaBfMYEeCKOro aHanu3a, BKIIYaloWwero TenriooOMeHHble U
rmopoanHaMmnYecKkmne xapakTepuCcTUKN akTUBHOW 30HbI peakTopa: pacnpeaeneHue napameTpos
TENMOHOCUTENS, TEMNEPATYPHbIX MOJIEN, YCNOBUS HAaCTYMNEeHNa Kpuanuca TennoobmeHa Kak B



HOMMWHAaIbHbIX NEPEXOOHbIX PEeXMMa, CBSA3aHHbIX C MYCKOM W OCTaHOBKOW peakTopa, Tak U B
HeCTauMOHapPHbIX PEXUMAaX, Bbl3BaHHbIX aBapUNHbIMU CUTYaLIUSIMMU.

3adayu y4ebHoU OucyunuHbI:

- OBNagetb OCHOBHbIMM METOo4aMW aHanu3a TepMOrnapaBfiMYECKUX XapaKTepUCTUK
A0epHoro peakropa,

- pa3BuUTb CNOCOBHOCTL OLIEHKN MapaMeTPoB TEMSIOHOCUTENS, TEMNepaTypHbIX Nonen,

- [aTb OCHOBbl Cnefylowmx 3HaHUW: TennooOMeHHble W rMapoanHaMudeckmne
XapaKTepuCTUKN akTUBHOW 30HbI peakTopa, TENSIOHOCUTENS.

10. MecTo y4ye6HOM ancuMNnuHbI B cTpykType OOI:

OucumnnuHa BapuatmBHoM 4actm uukna b1.B.
obpasoBaTesnbHbIX OTHOLUEHUI).

(Hactb, dopmupyemas ydacTHUKaMu

11. NMnaHupyeMble pe3ynbTaTbl OOy4YeHUsi MO AUCLMNIMHE/MOAYNI0 (3HAHUSA, YMEHUSA,
HaBblKW), COOTHECEHHbIe C NSIaHUPyeMbIMU pe3yribTaTaMU OCBOeHUS o6pa3oBaTeribHOMN

nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMMN UX OOCTUKEHUNA:

Kog HaseaHwne Koa(bl) MugukaTop(bl) MnaHnpyemble pesynbTaTbl 00y4eHUus
KOMNeTeHuun
3HaeT OCHOBbI
Tennorvapasnmyeck
oro pac4yeTta
MK-3.1 | peaktopa u
OCHOBHbIE
TpeboBaHusa K
KOHCTpyKumam A3P.
BbinonHseT
Tennorvapasnmyeck
CnocobeH k it acqeﬂf
co3AanMIo eariﬁo oB NMKP-2.3
TEOPETUYECKUX U P P :
Ymeet
MaTeMaTn4ecKux
Mogeneii OCYLLECTBMATb 3HaTb m3nyeckne OCHOBbI NPOLLECCOB
’ MOVCK U nepeHoca Tenna,
ONMCbIBaKOLLNX
MK-3 D3Nk aHanuanpoBaTtb
y Hay4Ho- YMeTb OCyLLEeCTBATL pacyeThbl
KMHETUYECKNX
- TEXHWUYECKYIO TEeNnooOMEHHMKOB 1 aKTUBHbIX 30H PeakTopoB
SABMNEHUA UNK MHAOPMALIMIO 1
npoLecchl B MK-3.2 pmau
BblGUpaTb
peakTopax,
HeobxoavMble
yCKOpUTENSX.
AaHHble ons Tenno-
rmapaBnnYecknx
pacyéTos; BblibupaTb
KOHCTPYKLMOHHbIE
maTepuansi
aKTUBHOW 30HbI
peakTopa B
3aBUCUMOCTU OT
yCnosun paboTsbl.
CnocobeH OcyuwecTBnseT 3HaTb: hmanyeckmne 0CHOBbI MPOLECCOB
OCYLLEeCTBNATb pacyeTbl nepeHoca Tenna,
KOHTpPOIb, TENNOOOMEHHMKOB U
opraHu3aumio u aKTMBHbIX 30H YMeTb: NPOBOANTbL OLEHKY Ternso-
nnaHnpoBaHue peakTopos, rMAPaBNYECKUX XapaKTEPUCTHK HA OCHOBE
AK-5 6e3onacHoi MK.5.2 | MPOBOANT OLeHKy NPOCTENLLNX MOAENEN; CAMOCTOSITENBHO
aKcnnyaTaumm ' Tensno- pa3bupaTtbcsa B MeTOoAMKaxX pacyeTa u
Tenno- u rMapaBnNYecKnx NPUMEHSTb UX ANsi PELLEHNSI MOCTaBNEHHOWN
anekTpoobopynos XapaKTepPUCTUK Ha 3aJayu; NCnornb3oBaTb NPorpaMmMbl pacveToB
aHwus, OCHOBE MPOCTENLLNX | TEMNO-TMAPABIMYECKMX XapaKTEPUCTUK SYENKN
TpybonpoBoaos, mMogenew; peakTopa u peaktopa B LesioMm;
naporeHepaTopoBs ncnonb3yet




A3C, a Takke
OCHOBHbIX
¢oHaoB
peakTopHOro
otaenenus ASC.

nporpammsi
pacyeToB Teno-
rMapaBInYecKnx
XapaKTepucTuk
AYElikM peakTopa u
peakTopa B LiENOM.

MK-5.3

OcywecTenset
MoucK 1
aHanusunpyet
Hay4HO-
TEXHUYECKYIO
WHcpopmaumio n
BblOupaeTt
HeobxoguMmble
OaHHble onsi Tensno-
rmgpaBrnyeckux
pacyéTos;
BblOMpaeT
KOHCTPYKLUMOHHbIE
MaTepuansbl
aKTUBHOW 30HbI
peakTopa B
3aBUCUMOCTM OT
ycnosun paboTsbl.

MK-5.5

PaccuntbiBaet
noTepu Ha TpPeHME U
MECTHblE
COMpPOTUBIEHMS.

BnageTb: ocyLecTBNsATL NOUCK U
aHanM3MpoBaTb Hay4YHO-TEXHUYECKYHO
MHpopmaumo n BblIbupate HeobxoaMMble

AaHHble Ona Tenno-rngpaBiiNnv4eCcKknx paC‘-IéTOB;

BbI6VIpaTb KOHCTPYKUMOHHbIE MaTepualbl

AKTMBHOWN 30HbI peaKkTopa B 3aBUCMMOCTU OT

yCroBun paboTbl

12. O6bemM gUucUUNNMHLI B 3a4eTHbIX eaMHuyax/yac — 3/108.

dopma NPoMeXyTOYHOM aTTecTaumm - 3a4eT

13. TpyaoemkocTb No Buagam y4ebHomn paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemectpam
4 cemecTp

AyanTopHble 3aHATUA 60 60

Nekunn 24 24

B TOM 4Yncne: npakTnyeckme

nabopaTtopHbie 36 36

CamocTosiTensHas paborta 48 48
B TOM uYmucne: kypcoBas paboTa (npoekT)
dopma NpoMeXyTO4HOM aTTecTaLmm 3aveT 3aver
WToro: 108 108
13.1. CopepxaHue QUCLUNIUHDI
n/n Peannsauus
pasgena
HanmeHoBaHue pa3gena c ONCUMNNUHBI C
ofepXxaHue pasgena aUCLMMNINHbI
ANCLUMNNHBI NOMOLLLbHO
OHManH-Kypca,
JYMK *
1. Jlekuum
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BeepgeHune. OcHoBHOe
TennoobmMmeHHoe
obopynosaHue A3C

TennoBblgeneHne B akTUBHOW 30HE peakTopa.
OcHoBHble Buabl nepeHoca TennoTbl. OCHOBHbIE
NOHATWSA Teopun TennoobMeHa — TeMnepaTtypHoe
none, N30TepMbl, rpagneHT TeMnepaTtypbl
[MaporeHepaTop, kak OCHOBHOEe 0bopyaoBaHue
OBYX(Tpex)-KOHTYpHbIX NapoTypbuHHbIX ASC.
lMpon3BoacTBO Napa Ha OQHOKOHTYPHbIX AQC.
OnemeHTbl paboyero koHTypa AQC, okasbiBaloLLne
OCHOBHO€ BrnusiHMe Ha paborty NI. CeoncTtea
TennoHocuTenen nepsoro kKoHTypa A3C, Bnusiowme
Ha KOHCTPYKUUOHHY0 cxemy NI" 1 ero anemeHToB.
O6wwme xapakrepuctunkm n Tunel M. Knaccndpukauna
n TpebosaHua k NI ASC.

1.2

[MaporeHepaTtopbl.

M, oborpeBaemble Bogon nog aasnenuem. N ¢
MOrpy>KeHHOM NOBEPXHOCTbLIO TeNnnoobMeHa u
€CTeCTBEHHOW UupKynsumen paboyero tena:
rOPU30OHTarbHbIE C KOJIIIEKTOPHOM pasaaden
TennoHocuTeNs, BepTuKanbHble ¢ TPYOHON JOCKOMN,
BepTUKarbHbIE C BHYTPUKOPMYCHLIMU pa3gaoLwmmm
TennoHocuTenb konnekropamu. MpsamoToyHslie NI
KoHcTpyKuunoHHble cxembl M7 ¢ xXnako-meTanmyeckmm
TennoHocuTenem. OCob6eHHOCTU KOHCTPYKLMOHHbIX
cxem MMM ¢ ra3o0bpasHbIMU TENNOHOCUTENSMN.
CpaBHEHNE KOHCTPYKLMOHHBIX CXEM OTEYECTBEHHbIX U
3apybexHbIX NnaporeHepaTopoB.

13

OO6wwan xapakrepucTmka
TennoruapaBrMyeckmx
npoueccos Ha AQC

OOLwan xapakrepucTmka TennorngpaBInyeckmx u
PU3NKO-XMMMUYECKUX NPOLECCOB, UX BIUSIHWE Ha
HafeXHOCTb U 3KOHOMWUYHOCTb OCHOBHOIO
obopyapoBaHusa AAC

1.4

MeToabl pacyeTa
TennoobmMeHHoro
o6opynoBaHus

OCHOBHble 3aKOHOMEPHOCTU N MeToAbl pacyeTa
TennoobmMeHa v rugpoanHaMukn ogHodasHeix cpeg.
MaccoBble 1 06 bEMHbIE XapaKTEPUCTUKN ABYXdasHbIX
NoTOKOB. TennoobMeH 1 CONPOTMBIEHMS MPU
ABWKeHWM aByxdasHbix NOTOkoB. beaHanopHoe
OBWKEeHMe napoBoAsHON cMmecn. TennoobmeH m
rmgpoguHamuka npu koHgeHcauum napa. OCHOBHble
3aKOHOMEPHOCTU Ny4YMCTOro TennoobmeHa.
TemnepatypHbIvi pexum paboTbl NOBEPXHOCTEN
TennoobmeHa, Tennosas U rmgpoavHamuyeckas
HETOXOECTBEHHOCTb B MOBEPXHOCTAX TEMNOOOMEHa.
YcnoBusi paboTbl MOBEPXHOCTEN TeNNoobMeHa ¢
ofHodasHom paboyen cpenon, ncnaputenem ¢
NPUHYAMTENBHBIM ABWXKEHMEM paboyer cpeapl.
Wcnaputenu ¢ ecTeCTBEHHON LMPKYNALWER: MPOCTON U
CNOXHbINA KOHTYpbI. [pUHLMN pacyeTa KOHTYypa:
OBWXYLLIMA 1 NONE3HbIN HaMnop, ypaBHeHne
€CTECTBEHHOW LIMPKYNSALUMUA U METOA €0 peLUeHms.
EcTtecTBeHHas UMpKynauus B NOrPY>KEHHbIX
NOBEPXHOCTAX TENI00OMEHa.

15

DPU3NKO-XMUYECKME
XapaKTepuUcTukun
TennoHocuTena

DUBMKO-XMMUYECKME XapPaKTEPUCTUKN TEMMOHOCUTENS
n paboyen cpeabl, BUAbI NPUMECEN, NYTH UX
NoOCTYMMEeHUs1 B TENJIOHOCUTENDb M paboyyto cpeay.
3akoHOMEpPHOCTN Nepexoaa npumecein Boabl B nap,
Ka4yecTBO BblpabaTbiBaemoro napa. TpeboBaHus k
yncToTe napa. 3aKoOHOMEPHOCTU Nnepexoaa npumecen
BOAb! B NMap: pacTBOPMMOCTb BELLECTB B Nape,
MexaHu4eckuii yHoc. MeToabl NOBbILWEHUS YACTOThI
napa. Kopposusi B NnOBEPXHOCTAX TEN000MeHa,
OTMOXEeHUs NPOLYKTOB KOPPO3MK 1 Npumecein BoAbl Ha
NOBEPXHOCTSX TennoobmeHa. BogHbin pexum Ml ¢
MHOIOKpaTHOW LUMPKyNnsaunen: metoabl ero
opraHusaumm — aKcnnyaTtaumoHHble
(6eckoppeKUNOHHbBIE U KOPPEKLUMOHHbIE) U




KOHCTPYKUMOHHble. HopmupoBaHue n obecneveHune
KayecTBa NuUTaTerNbHOM U NaporeHepaTopHO BoAbl
ansa NI ¢ MHOroKpaTHOM LMpKynsunen n
npsmMoTouYHbIX. CpeactBa nogaepxaHus Hopm BXP |-
ro koHtypa ASC ¢ BBOP. Bo3amoxHble nyTu BNUSHUS
akcnnyaTtupyemoro NI Ha okpyXatoLyto cpeay.
Cnocobbl 0becneyeHnsi TpeboBaHWI SKOSOTUN.

OcHOBbI TEMNMOBOro "
rmapaBnuyeckoro pacyeta

KOHCTpYKTOpPCKMIA pacyeT: BUAbl pacyeToB,
NPOBOAMMbIX MPU CO34aHMM HOBOW KOHCTPYKLINK, NX
3agaun n B3aumocBs3b. OCHOBbI NpuMeHeHns OBM
npwu pacyete Ml (n. VI). TennoBoWn, KOHCTPYKLMOHHbIN
1 rmapoanHamMmyecknii pacyeTol. Boibop maTtepmnanos
M NPOYHOCTHbIE pacyeThl. [T ¢ pasnnyHbIMn
TennoHocutenamu. KomnoHoska I, MNpuHumn
BapMaHTHbIX pac4yeToB, BbIGOP ONTMMarbHbIX

1.6 peakTopoB n napameTpoB NpoTekarLmx npoueccos. Pacuet
naporeHepaTopoB. BOHOIO pexumMa 1 cenapaunoHHbIX YCTPONCTB.
[MoBepoyHble pacyeThl. akTopbl, onpegensoLmne
3 hekTMBHOCTL N HaaexXHoCTb paboTsl M. TexHuKo-
3KOHOMUMYeckoe 0b6ocHOBaHMe BbIOpaHHOM
KOHCTpYyKummn. Bonpockl akcnnyatauum M. OTMbiBKa
noBepXHOCTEN TennoobmeHa oT oTnoxeHun. OnbIT
akcnnyataumm MNI° ¢ pasnuyHbIMM TENNOHOCUTENSMN.
2. JlTabopaTopHble paboThbl
N3yueHune TennornapaBnmyeckmx CXem, BKIKOYEHNS 1
" paboTbl COCTaBNALMNX UX ANIEMEHTOB Ha NpuMepe
3y4YeHMe KOHCTPYKLMM U
21 paBOTh! HACOCOB KOHCTPYKLMM 1 paboThbl HaCoCOB Pa3n4HbIX TUMNOB,
DA3NNIHBIX TUNOB. 0COBEHHOCTEN X YCTPOMCTBA M NpUMeHeHus. CHAThe
W aHanu3 Hanop-pacxofHbIX XapakTepucTmK
HacocHoro obopygoBaHusi.
VccnepoBaHve xapakTtepucTuk TpybonpoBodos.
CHATNE aHann3 Hanop-pacxo4HON XapaKTePUCTUKM
MexaHuka XMaKkocTn — rmapasnuyeckorn cxembl. OCHOBHasi ucnosnb3yemas Ha
29 TpybonpoBoakl u apmatypa. | AQC apmatypa, 0COOEHHOCTU ee UCMOMb30BaHus.
' 'MapoconpoTuBneHne un MoHsATMe rmapoconpoTuBneHus. MayyeHne notepb
noTepwu Hanopa. AaBreHns Npu TEYEHUM XUOKOCTM Yepes MeCcTHoe
conpoTusneHve: anadparmy, LWapoBbIN KpaH U
BeHTUNb. OBpaTHbIV knanax.
N3yyeHune xapakrepa nsmMeHeHs aBneHus B
HanopHoM TpybonpoBoae Npw rmapasnM4eckom yaape
(3akpbITHe knanaHa Ha Bbixoge Tpybonposoaa).
M ConeHoupanbHbIn knanaH. OnpegeneHue yaapHoro
2.3 exaHnKa KNAKOCTU — AaBneHus. JKcnepuMeHTansHas nposepka popmynbl
TVIAPABNAYECckii yaap. H.E. X . . N3yyeHwne xapaktepa nsmeHeHus
YKOBCKOrO Y/ p p
OaBreHns B HanopHom Tpybonposoae npu
rmgpasnuyeckom yaape npu HeMomnHOM 3aKpbITUn
KnanaHa Ha BblxojJe.
TennoobmeH. Knaccudukauma TennoobmeHHbIX annapaTos.
OnpepeneHue lMpoBeneHne ncnbiTaHUn TENNIO0OMEHHMKOB B
2.4 KoadppuumeHTa pexumax npsaMoToKa 1 NpoTUBOTOKa ANs
Tennonepegayu TEeNnooBMEHHNKOB Pa3NNYHbIX TUMOB: MacTUHYaToro,
TennoobMeHHOro annapaTta. | KoKyxoTpybHoro u tnna Tpyba B TpyGe.
OnpepeneHune
KoadppuumeHTa Tennootaaya v Tennonepenava. NoHATUA npouecca
25 Tennonepenayu npu Tennonepenayu. Tennonepenada yepes Mrockyto
’ cBOOOAHOM ABWXEHUU CcTeHKy. Tennonepenada yepes LNNNHAPUYECKYIO
OMblBatoLLeln cpeabl CTEHKY.
(Bo3gyxa)
KoadduumneHT nonesHoro AencTBmst TeNnoobMeHHMKa.
26 KoadhumuneHT nonesHoro KMO TennooOMeHHMKOB pasfnyHbIX TUMOB:
’ AeNCTBNA TeNNoobMeHHMKA. | NNAacTUHYaTOro, KOXXyxoTpyoHoro v Tuna Tpyba B
Tpy6Ge.
27 OCHOBbI TAPABMKM, M3yyeHne noTepb AaBneHUs No AnvHe Npuy pasnuyHbIX

pexumax TeveHus xumagkoctu. OnpegeneHue




koadhpuumeHTta Japcu. N3ydeHre notepb faBneHns
npu TeYEHUN XNOKOCTU Yepes MecTHoe
conpoTueBneHune: guadparmy, LLapoBOn KpaH npu
pPasfnMYHON CTEMEHN Ero OTKPbITUS.
OKkcnepyMeHTanbHoe NOATBEPXKOEHNE YpaBHEHNS
BepHynnu.

2.8

TENNMOHOCUTENA.

N3mepeHne napameTpoB

MamepeHune TemnepaTtypbl Ha BXofe 1 BbIXxo4e
nccrnegyemMoro TennooOMeHHNKa B ropsiiemM 1
XONnoAHOM KOHTypax. MiamepeHune pacxoga
TennoHocuTenen. Tennosusop. NpuHumun paboTsbl.
TennosnoHHoe obcrenoBaHna TennoobMeHHUKa Trna
Tpy6a B Tpybe.

13.2. Tembl (pasgenbl) AUCUUMNINHBI U BUAbI 3aHATUIN

Ne
n/n

HanmeHoBaHne TemMsbl
(paspena)
OUCUMMMNUHBI

Buabl 3aHATUI (KONMYECTBO YacoB)

JNlekuun

MpakTnyeckme

JlabopaTopHble

CamocTosiTenbHas
paboTta

KoHTp
onb

Bcero

11

BeepgeHune. OcHoBHOe
TennoobmMmeHHoe
obopyanosaHue ASC

2

1.2

MN3yyeHne KOHCTpYKLUMK
1 paboTbl HACOCOB
pasnn4YHbIX TUMOB.

13

MaporeHepaTopbl.

10

1.4

TennoobmeH.
OnpepeneHune
KoacpbhunumeHTa
Tennonepenayn
TennoobmMeHHoro
annapara.

10

15

O6was
XapakTepucTuka
TennornapasBrMyeckmx
npoueccos Ha AQC

1.6

MexaHuKa XUaKocTn —
TpybonpoBoabl 1
apmartypa.
fmapoconpoTueneHne
1 NoTepu Hanopa.

10

1.7

MeToabl pacyeTta
TennoobmMeHHoro
obopynoBaHus

10

18

OnpepgeneHne
KoadppuumeHTa
Tennonepeaaydn npu
cB0O6OAHOM ABMXEHMN
OMbIBatoLLEen cpeapl
(Bo3gyxa)

14

1.9

MexaHuKa >KnaKocTn —
rMapaBnMyeckuii yaap.

11

DPU3NKO-XMUYECKME
XapaKTepUucTukmn
TennoHocuTend

11

N3mepeHue
napameTpoB
TennoHocuTens.

10

11

KoahduuneHT
Nnosfes3Horo gencTeus
TennoobMeHHUKa.

10

11

OcCHOBbI TEMNMOBOro "
rmapaBnnyeckoro
pacuyeTa peaKkTopoB U
naporeHepaTopoB.

13




11 OcHoBbI rMgpaBnuku. 1 2 3

WToro: 24 36 48 108

14. MeTogn4yeckme yKkasaHusa Ans obyvaroLwmxcs Nno 0CBOEHUIO AUCLUNIIUHDI
N3noxeHne maTtepuana npenogaBaTernieM HeobxoaAMmo BecTu B ¢popme, OOCTYyNHOW Aans

noHMmaHua. [ns ynyyuweHna YCBOEHUA yqe6Horo MaTepuasa Heob6xoaumo NMPUMEHATb
TpaanunoHHblE U COBpEeMEHHblE TeXHUYeCKMe cpeacrtBa o6yqu|/|;|. [ns camocTosaTenbHOro
n3yveHund oTteeeHo BpeMa Ha BCe pa3fersibl Kypca.

CTyoeHTam Ha nekuusix HeobxoaumMoO BeCTU MOAPOOHLIN KOHCMEKT M CTapaTbCs MOHATb
MaTepuan Kypca, He CTeCHATbCA 3ajaBaTb npenogaBaTento BOMpPOCbl Ans yriybneHHoro
NOHUMaHNA KOHKPETHbIX npobnem kypca. [Ns nosHOro noHMMaHus martepuana cregyet
aKTMBHO MCMNONb30BaTb KOHCymNbTauun. [ns caMOCTOATENbHOIO M3y4YeHus pas3gernoB Kypca,
peKkoMeHAOBaHHbIX  MNpenofaBaTerem, HeobxoaumMo nonb30BaTbCA OCHOBHOWM n
AONONHUTENBHOW NUTEPATYPOM, OTKPLITbIMU MHTEPHET-PECYPCaMM.

CamocTosTensHasa paboTta aBnseTca obAsaTtenbHON Ans Kaxaoro obydatoulerocsi, ee obbem
onpegensieTcs  gaHHouM  paboden  nporpamMmMon  gucumnnuHbl. [NaBHas  3ajava
CaMOCTOATENbHON paboTbl — pas3BUTUE CAMOCTOATESNIbHOCTU, OTBETCTBEHHOCTU, TBOPYECKOro
nogxoga K peleHuto npobnem yvyebHoro m npodeccmoHanbLHOro ypoBHsi. B xoge aygutopHom
camocTodaTeNnbHON paboTbl oby4varowmecs yyacTBYWOT B NOAMOTOBKE K JlabopaTopHbIM
3aHATUAM, Y4YacTBYKOT B OOCYy)XOeHMM 3afad, BbIMOMHAKT 3afaHus nabopaTopHbiXx paborT.
BHeayauTopHas camocTtosTenbHasi paboTta BKMAOYAET M3YyYeHME CMpPaBOYHOM NUTEpaTypbl,
y4ebHON OCHOBHOW UM [JONOMHUTENLHOW nuTepaTypbl, MNOArOTOBKY K cobecefoBaHuio U
COCTaBrieHne ot4yeTa no nabopartopHbiM paboTam.

15. lMepeyeHb OCHOBHOM W [ONONHUTENLHOW nUTepaTypbl, PECypCOB MWHTEPHET,

HeoOGXxoAUMBbIX AJ1I OCBOEHUS AUCLUNIIUHBI (Criucok numepamypbl 0pOPMIISEMCs 8 COOmMeemcmeauu
¢ mpebosaHuamu TOCT u ucrionb3yemcs obwast ckgo3Has Hymepauyusi 0 8cex UG08 UCIMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n McTouHUK

1 B.A. KupunnuH, B.B. Cbiues, A.E. LenHanuH "TexHudeckas TepmogmMHammka”,
OHeproartomusgar.
C.M. Punc "OcHoBbl TeEpMOANHAMMKM U TENNOTEXHUKKN”, "BbicLuas wkona”.
A.M. MNykosny "OcHoBbl TennoTexHukn”. Mocksa, "Bbicluas wkona”.
C.B. banbsiH "TexHu4eckas TepMoanHamMuKa 1 Tennosble asuratenn”, JIeHnHrpaa,
"MalunHocTpoeHue”.
I".[0. Bap "TexHn4deckas TepmogmHamuka”, Mocksa, "Mup”.
MpoekTHast gokymeHTauusa Pasgen 5 CeegeHust o6 nHxeHepHom ob6opyaoBaHMM, O CETAX
WHXEHEepPHO-TEXHNYeCcKoro obecneveHus, nepedeHb UHXEHEPHO-TEXHUYECKMX MEPOMPUATUNA,
6 coAepXXaHne TEXHONMOrMYEeCcKMX peLleHn 5.7 TexHonornyeckue pelleHms 5.7.2
TennomexaHunyeckue pelwerus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLEeHNs 30aHuns
Typ6buHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekctoBas Yyactb KHura 9.

gl b~ (WIN

6) gononHuTenbHasa nuTepaTtypa:

Ne n/n NcTOYHUK
1. MporpamMmMbl MHAMBUAYAIbHbBIX UCMBITAHUIA HACOCOB, BEHTUNATOPOB, KOMMPECCOPOB
5 [MpOEKTHO-KOHCTPYKTOPCKasa JOKyMeHTauus. MicnonHuTenbHas 4OKyMeHTauus, nacnopra,

3aBo/ckas JOKYMEHTaums, MHCTPYKLMM NO SKCnayaTauum.
OT4eTHO-coaTovHasi OOKYMEHTauWs (aKTbl BXOAHOMO KOHTPOIS, MPOTOKOMbI NMPOMbIBOK,
rMapaBnYecKMX UCMbITAHWI, MPOTOKONbI UHAMBMAYANBHbIN UCNbITAHUIA)

3.

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduunanbHblie pecypCbl MHTEPHET)*:
Ne n/n Pecypc

1. | www.lib.vsu.ru

2. | https://edu.vsu.ru — ONekTpoHHbIA YyHUBepcuTeT BIY

3.




16. MepeyeHb y4ebOHO-meTOAMYECKOro obGecneyeHUss AN CaMOCTOATENbHOM pPaboThbl
(yyebHO-memodudeckue pekomeHOauuu, nocobusi, 3adayHUKU, MemoduyYyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4eckux (KOHMpPOIibHbIX), Kypcoebix pabom u dp.)

Ne n/n NcToYHMK

KyauHos, V.B. TeopeTnyeckne 0CHOBbI TEMMOTEXHMKK : y4ebHoe nocobue / V.B. KyanHos,
E.B. CtedgaHtok ; MuHucTepctBo obpasoBaHusi U Haykn PO, degepanbHoe rocyaapCTBeHHOE
OtopkeTHOe obpasoBaTenbHOE yupexaeHve BbiCLIEero npogeccnoHansHoro obpasoBaHms
«Camapckmn2rocygapCTBEHHbIV apXUTEKTYPHO-CTPOUTENbHbIV YHMBEpPCUTET». - Camapa :
Camapckuii rocyqapCTBEHHbIN apXUTEKTYPHO-CTPOUTENbHLIN yHUBepcuTeT, 2013. - Y. I.
TepmognHamuka. - 172 c.

CrtosiHoB, H.U. TeopeTuyeckme o0CHOBbI TENNOTEXHUKN: TEXHUYECKasd TepMoaNHaMmnKa u
TennomaccoobmeH : yyebHoe nocobue / H.N. CtosaHos, C.C. CmupHoB, A.B. CmnpHOBa ;
MuHucTepcTBO obpasoBaHus 1 Hayku Poccunckon ®egepaunn, depepanbHoe
rocyapCTBeHHOe aBTOHOMHOEe obpa3oBaTeNbHOE yupexaeHue BbicLLero npoecCcnoHansHoro
obpasoBaHusa «CeBepo-KaBkasckuin oeepanbHbiii yHUBepcuTeT». - CTaBponornb : CKOY, 2014.
-225¢.

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, ATOM3HEProakcnopT

LaxTta. YepTtex obwero Bmaa. 302.01.02.00.000BO, N'KAD3, OKB “I'maponpecc”.

Bbiropogka. YepTtex obuwero Buga. 302.01.03.00.000BO, 'KA3, OKB “I'mpgponpecc’.

Brnok 3awuTHbIX Tpy6. YepTex obwero Buaa. 320.06.03.00.000BO, N'KAS, OKB “I'maponpecc”.
BepxHun 6nok. Yeptex obwero smaa. 320.06.04.00.000BO, N'KAS, OKB “I'vaponpecc
MpoekTHas gokymeHTaumsa Pasgen 5 CeegeHus 06 nHxeHepHoM 060pyAOBaHUN, O CETSX
NHXEHEPHO-TEXHNYECKOro obecneveHmns, nepeyeHb UHXEHEPHO-TEXHUYECKMX MEPOMPUATUNA,
coaepkaHne TEXHONOrMYecknx pelueHnn 5.7 TexHonornyeckme pelwenms 5.7.2
TennomexaHunyeckue pewexus 5.7.2.6 TypboyctaHoBka. KOMNOHOBOYHbIE peLLUeHUs 30aHNs
TypbuHbl BLR1.B.130.&.050702.0109&.021.CA.0001 Tom 1 TekcTtoBas 4Yactb KHura 9.

17. OGOpasoBaTesfibHble TEXHOJNIOMMU, MUCNONb3yeMble nNpu peanusauum y4ebHOMU
OUCUMNINWHBI, BKMOYasas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKkTpoHHoe oby4yeHue (J0), cmewaHHOe 0byyYeHue).

Mpyn  npoBedeHWM  3aHATUM  NO  AMCUMMNIMHE  UCMNOMb3YKTCS  creayrolue
obGpasoBaTenbHble TEXHOSOMMN:

— aKTUBHbIE N UHTEPAKTUBHbIE (DOPMbI NPOBEAEHUS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHONOIMMM NPU NPOBEAEHNN 3AHATUN:

- TMpe3eHTaUMOHHble MaTepuanbl U TEeXHOMorMn npu obbACHEHUM MaTepuana Ha
NEKLMOHHbIX N NPaKTUYECKUX 3aHATUAX;

- cneumann3anpoBaHHoe obopyaoBaHUe Npy NpoBeaeHUn nabopaTopHbIx paboT;

— pa3bop KOHKPETHbIX CUTyauui npu NOCTaHOBKE Uuenenm u 3agad K paspaboTke
npuKnagHblX nporpamm, npu BbiGope nporpammMHOro obecneyeHns no  YCTaHOBMEHHbIM
Kputepusm, npu paspaboTke nporpaMmm No NpeaycMOTPEHHbIM anropuTMam n metogam

Ana camoctoatensHon paboTbl ucnonbdyetca OBC YHuBepcuteTckas OGubnuoTeka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npUMEHAeMoe npwu
peanu3auun aucuunnmHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AnctaHunoHHbIe obpasoBaTtenbHble TEXHOSormm (8oT) NPUMEHSIOTCSA c
ncnonb3oBaHMeM obpasoBaTenbHOro noprana «ANeKTPOHHbIM YHUBepcuTeT BIY».

18. MaTepuanbHO-TeXHU4YeCcKoe obecneyeHme AUCUUNIINHbI:

Nabopatopusa (ans nposedeHus 3aHaTun | CneunanusmpoBaHHas Mebenb, HoOyTOyk 15,6" DNS (0164925),
NEKUMOHHOTO M cemumHapckoro Tunos, | npoektop EPSON EB-X11, nepeHOCHOM 3KpaH Ha LwTaTuee
TEKyLLero KOHTPOMsi U MpoMexyToyHon | SceenMedia Apllo-T

aTTecTauun) (r.BopoHex, naowagb




YHuBepcutetckas, a.1, naya. 507 IM)

MomelyeHne ans XpaHeHus n | Hoytoyk 15,6" DNS (0164925), npoektop EPSON EB-X11, TOyk
NpogUIaKkTU4ecKkoro obcnyxumBaHns | ASUS VIVOBOOK X507-EJ057, npoektop BenQ MP515 ST,
yuyebHoro obopypoBaHus  (r.BopoHex, | nepeHocHon akpaH Ha wratuee SceenMedia Apllo-T

nnowaab YHuBepcuteTckas, A.1, nom.l,

aya. 31)
JTaBopaTopus (ons nposefeHus | Tunoson Komnnekt y4dyebHoro obopygnoBaHusa "OnpepeneHuve
nabopaTtopHbIX 3aHATUN, TekyLero | koachduymeHTa Tennonepesayqm npm cBO604HOM ABMKEHUN"

KOHTPOIS U NPOMEXYTOYHOM aTTecTauun) | JlabopaTtopHbin y4ebHbii cTeHa "OnpegeneHve koadpduumeHTa
(r.BopoHex, nnowane YHuBepcuTeTckas, | Tennonepegayun tennoodbmeHHoro annapata” 3J16-171.012.03
a.1, ayg. 32) YyebHbii nabopaTopHbii cteHa "OnpepeneHue kKoaddpmumeHTa
Tennonepegaym TennoobmeHHoro annapara” 9J16 171.012.04

19. OueHo4Hble cpeacTBa And nposeneHusA TeKyu.|,e17| n npome)KyTquoﬁ aTtrecTtauum

Mopsiaok oLeHKM ocBoeHMs obyyatowmnmmncs y4ebHoro matepuana onpegensieTcs
COoAEepXXaHNeM crieQyrLmx pasaenos AUCLMNIUHDI

HanmeHoBaHune Muankatop(bl
I"I\}I%I paspena ANCLMNANHLI K?_:\l’,'l';?;)e'* noplcmmen-%ﬂ) OueHouHble cpescTBa
(mogyns) KOMMOeTeHUMN
1 Tembl 1-4 MK-3 rMK-3.1 CobecenoBaHue
' MK-3.2
MK-5.2
2. Tembl 1-4 MK-5 MK-5.3 CobecepnoBaHue
MK-5.5
[MpomexyTouyHas aTTecTauuns MyHkT 20.2.1
dopma KOHTpOnS - 3a4eT Bonpockl k 3a4eTy

20 TunoBble OLEHO4YHbIe cpeAcTBa U MeToAMYECKUe MaTepuanbl, onpegensioLwue
npouenypbl OLeHUBaHUA

20.1 TeKywmMn KOHTPOJb yCcneBaeMocTun

KoHTpornb ycneBaemocTy No AUCLMMNIIVHE OCYLLECTBAETCS C MOMOLLIbIO CrieayoLLMX OLLeHOYHbIX
cpencTs:

20.2 NpomexyToyHasa aTrectauusi

MpomexyToyHasa aTTecTaums No AUCUUNIMHE OCYLLIECTBMSETCS C MOMOLLbIO CreayoLWwmnx
OLIEHOYHbIX CPEACTB:

CobecegoBaHne no buneTtam K 3a4eTy

20.2.1. Bonpochbl K 3K3aMeHY:
[na TeKywero KOHTPONA Takke WUCMoNb3yrTcs OuneTbl, KOTOpble COCTaBNAT (OHA

BonpocoB. Hanpumep,

BuneT Ne1
1. Kakune nogxogbl UMEOT MECTO NPU U3YHEHUN XXUAKOCTU U rasa.
2. NNOTHOCTbL XNAKOCTU U rasa.

Bunet Ne2




1. BA3KOCTb KMAOKOCTU, U OCHOBHbIE Cbl/l3|/|'-IeCKl/Ie BEIMMYNHBI XapaKTtepusyruine

BA3KOCTb.

2. Kasutauus.

Bunet Ne3

1. TennonpoBOAHOCTb U TENITOEMKOCTb XXUAKOCTH.

2. C>XMMaeMOCTb XUOKOCTU W rasa.

Bunet Ne4

1. YpaBHEHUs1 COCTOAHUSA rasa.

2. BnusHmne 3aBMCMMOCTM BA3KOCTM XMAOKOCTU OT TeMmnepaTypbl Ha paboTy MalUvH.
Bunet Ne5

1. 3aBMCMMOCTb MNAIOTHOCTM XUOKOCTU OT TemMnepaTypbl U AaBNEHUS.

2. PacnpegeneHne cKOpocTen No ceyeHuto NoToka.

BuneT Ne6

1. dusnyeckada n xummudeckas ctTabusibHOCTb XUOKOCTMU.

2. TOKCUYHOCTb N €€ 3aBUCMMOCTb OT TeMnepaTypbl.

Bunet Ne7

1. BrivsiHme cxxmmaemMocTu Xngkoctu Ha paboTy npueoaa.

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

BuneT Ne8

1. B3anmocBsasb hnandecknx BENNMYMH XapakTepusyroLwmnx BA3KOCTb XXUAKOCTU.
2. YUTo orpaHn4MBaeT BEPXHAS TOYKA MPUMEHEHMUS XXMAKOCTU B NpuBoaax?
Bunet Ne9

1. AnHamnyeckasa n KNHemaTnyeckasi BA3KOCTb XXUAKOCTH.

2. Kakne dmsnyeckme cCBOMCTBA XWOKOCTU OrpaHU4MBaloT MNPUMEHEHME BOAbl B

KayecTBe pabouyen cpeapl B npuBogax?

Bunet Ne10
1. DYHKLMM XXMOKOCTW B NpUBOAE.
2. Kak BnmsieT cXnmaemMocCTb XXMAKOCTM Ha paboTy npuBoaa.

Mo KOHTpONbHOM To4Yke Ne2:

Bunet Ne11

1. Kakue cunbl 4ENCTBYIOT Ha MOKOSLLYIOCS XUOKOCTb.
2. HasneHune. MNpnbopbl 4Ns n3aMepeHns gaBneHus.
Bbunet Ne12

1. [aBneHne XnokocTn Ha HaKNMOHHYIO NSTIOCKOCTb.

2. 'mopocTaTtuyeckoe gaBneHne n ero CBOUCTBaA.

Bunet Ne13



1. Bakyym u ero namepeHue.

2. [Mbe3omeTpuyeckas BbicOTa U €ro CBs3b C JaBlEHUEM.

bunet Ne14

1. OcHoBHOE ypaBHeHME rmapocTaTukmn Anst abCcontoTHO, NOKOSALLLENCS XUOKOCTMU.
2. MpuHUKMN paboTbl MAHOMETPBbI.

bunet Ne15

1. YpaBHeHue Jnnepa Ansa OTHOCUTENBHO MOKOSLLENCH XXULOKOCTH.

2. [MoBepXHOCTUN YPOBHS.

Bbunet Ne16

1. WHTerpnpoBaHue ypaBHeHUs1 dunepa ONa paBHOYCKOPEHHOrO OBUXEHUS?

2. Kakue gonyuwieHns uMmetoT MeCTo Npu BbIBOAE ypaBHEHMS dunepa.

bunet Ne17

1. EonHnyHas maccoBas cuna. Ha npumepe, abConOTHO MOKOSLLENCH XXUAKOCTU,

yKaXXuTe e€ BENUYUHY.

2. NHTerpupoBaHne ypaBHeHUs Quinepa Ansi BpallaTerlbHOro ABMKEeHUS.

Bunet Ne18

1. Mbe3omeTpbl N 06NacTb X NPUMEHEHMS.

2. Kakvne gonyLieHns MMetoT MecTo Npu BbiBOAE YpaBHEHUSA Jnnepa cTaTtukn?
Bunet Ne19

1. Kakne Bbl 3HaeTe hm3nyeckne BenMUYMHbI XapakTepuaytolime AaBreHmne.

2. Kak onpegenuTtb cuny, AENCTBYHOLWYO Ha OHO Gaka, ecnv WU3BECTHO OaBrieHue

cpeabl B 6ake?

Bunet Ne20

1. Kakas dmsnyeckas BenvyMHa OrpaHMyYMBaEeT KPUTUYECKME W3MEHEHUS YPOBHSA
XMOKOCTK B Ky30Be camocBana.

2. YpaBHeHus Jnnepa B KAHOHUYECKON dhopMme.

Mo KoHTponbHOM To4vke Ne3:

BuneT Ne21

1. KnHemaTtudeckune anemMeHTbl MOTOKa XUOKOCTU.

2. OHepreTMyeckmMin CMbICI YNEeHOB YpaBHEHNA BepHynnu.
Bunet Ne22

1. M'mopaBnuyeckne anemeHTbl NOToKa XUOKOCTH.

2. OnemeHTapHas CTpylika u €€ CBONCTBaA.

Bunet Ne23

1. IMOTOKM XXNMOKOCTW.

2. OTtnnumne ypaBHeHusa bepHynnu anga naeansHOM 1 peanbHON XUAKOCTU.



Bunet Ne24
1. Onpepenute rugpaBnuMyeckuin paguyc ana Tpybbl KBagpaTHOrO CevYeHust Co

CTOPOHOW «BY».

2. B3anmocBA3b noTeHUnanbsHOW U KUHETUYECKON SHEPTUM NOTOKA XXNOKOCTU.

Bbunet Ne25

1. YpaBHeHME Hepa3pbIBHOCTM A5 NOTOKA XXUOKOCTM.

2. YpaBHeHus BepHynnun ona cTpymkn naeanbHOM XUOKOCTU.

Bbunet Ne26

1. Pacxog noToka XUAKOCTW.

2. OnpegenvTte ruapaBnmMyeckuin paguyc ons kpyrrnomn tpybel pagmycom «R».

bunet Ne27

1. Mpnbop ansa onpeneneHns gasneHnsa NOToKa XUOKOCTH.

2. [lanTe COOTHOWEHME MeXOy CKOPOCTbO W [JaBfieHMeM B [ABYX Ce4YeHUsAX

KOHMYECKON pr6bl npn NOCToOAHHOM pacxoe.

Bunet No28

1. Mpnbop ansa namepeHnsa CKOPOCTU MOTOKA XKNOKOCTW.

2. CXXnmaemocCTb XUAKOCTH.

Bunet Ne29

1. Mpubop ona namepeHnsa pacxona XnoKocTu.

2. OTnuune gBmxXeHNA TBEPAOro Tena OT ABMKEHMUS NOTOKA XUOKOCTMU.
Bunet Ne30

1. PexXnmbl Te4eHns XNOKoCTH.

2. PacnpegeneHne CKOpoCTeEN MO CEYEHMUIO STaMUHAPHOro NOToKa.

Mpumepbl BNeToB NTOrOBOW aTTECTALNMN:

BuneT Ne31

1. MecTHble rugpaBnnyeckme conpoTUBIIEHUS.

2. BAskoCTb XnakocTu.

Bunet Ne32

1. @DYHKUNN XXMOKOCTU B rTMAPOCUCTEMAX.

2. YCTaHOBMBLLASICA N HEYCTAHOBUBLLASICA OBUXEHUE XULOKOCTW.
Bunet Ne33

1. [Mbe3oMeTpUYEeCKUm YKIOH.

2. icTeueHne XXngkoctn Yyepes oTBEPCTUS.

Bunet Ne34

1. OnpepeneHve notepb AaBneHUs MNpW BHE3ANHOM pPaCLUMPEHUN WU  CYXKEHUU

TpybonpoBsoaa.



2. NHTerpnpoBaHue ypaBHeHUs dunepa Onga pasfMyHbiX BUOOB OBUKEHUS.

Bunet Ne35

1. 'mapaBnuyeckmi pacyéT TpybonpoBoaoB.

2. Kasutauus.

Bunet Ne36

1. YpaBHeHve AnHaMunkn Junepa.

2. .TpeboBaHna Kk paboymm XXMOKOCTAM rMOPOCUCTEM.

Bunet Ne37

1. Pacxog xmgkoctm uyepesa TpybonpoBoa npu nNamMuMHapHOM W TypOyneHTHOM

pexnmMmax Te4eHnA XKNOKoCTH.

2. 3aBMCMMOCTb NAIOTHOCTM XUOKOCTU U rasa.

Bunet Ne38

1. B3anmocBA3b NoTeHUnanbHON U KUHETUYECKOW 3HEePrm noToKa XUOKOCTMU.

2. 3aBNCUMMOCTb BA3KOCTU OT TemnepaTypbl.

Bunet Ne39

1. AHanuna coctaBnALWLMNX ypaBHEHNA BepHynnn ¢ 3HepreTMYeCcKom TOUKN 3peHUS.

2. Tpyba BeHTypbl.

Bunet Ne40
1. Mpnbopsbl 4Na namepeHust AaBneHus.
2. M3mepeHne aaBneHus n CKOpoCTU TeYEeHUs NOTOKa XXMAKOCTU B Tpybonposoae.
YpoBeHb
Kputepuu oueHnBaHns KomneTeHunim ccpopmumposaH LLikana oueHoK
HOCTU
KOMMeTeHuumn
CTyneHT oTBeYaeT Ha 2 BOMpoca 1 AOMOSHUTENbHbIE BOMPOCHI loebiweHHbI Omisu4Ho
yposeHsb
CTynoeHT oTBe4vaeT Ha 2 BOMpPOCa, UMEKTCA HETOYHOCTW, HET ba3soeniti Xopowo
OTBETOB Ha JOMNOSHUTENbHbIE BONPOCHI YpPOBEHb
CTyoeHT oTBeyaeT Ha 1 BOMpoOC, WMEKTCA HETOYHOCTH, [Nopoeosnili YdosnemeopumeribHO
OoTBeYaeT Ha JOMNOMHUTENbHbIE BOMNPOCHI YpO8eHb
CTyOeHT He OTBeYaeT HM Ha BOMPOCHI HU Ha AOMOMHUTESbHbIE - HeydoenemeopumerisHoO
BOMPOCHI

MpomexyTouyHaa atTecTaumsi NPOBOAMTCA B COOTBETCTBUMN C [MONOXEHMEM O MPOMEXYTOYHOMN
aTTecTtauum oby4varLmxcsa no nporpaMmmam BbiCLLEro obpasoBaHus.




MnK-3
CnocobeH K Co3aaHUo TEOPETUYECKUX U MAaTEMATUYECKUX MOAENEN, ONUCLIBAOLLNX DU3MKY
KMHETMYECKNX SBINEHMIA NN NPOLIECCHI B peakTopax, YCKOpUTENSIX

MepeyeHb 3aaaHui AnNsa npoBepku cPOpPMUPOBAHHOCTM KOMMNETEHLIUN:

1. YT0 HasbiBalOT rmapaBimnkon?

1) HayKy, KOTOpasi MU3y4YyaeT paBHOBeCcUe U ABUXeHUe XUOKOCTEN;
2) HayKy, KoTopasi u3y4yaeT ABWXEHNE BOOHbLIX MOTOKOB;

3) HayKy, KoTopasi U3y4aeT NOSIoXKEeHNE XKNOKOCTEN B MPOCTPaHCTBE;
4) HayKy, KOTOpas u3y4yaeT B3aMMOAENCTBUE BOAHbIX MOTOKOB.

2. Kakoe gmamyeckoe BeLEeCTBO Ha3bIBAETCS XXUAKOCTbIO?

1) KOTOpOoe cnOCOBHO 3anonHATL BCE CBOOOAHOE NPOCTPAHCTBO;

2) KOTOPOE MOXET BUAOM3MEHSATb CBON OOBEM;

3) koTopoe BUAou3mMeHsieT chopMmy B pesynbTaTe BO3AeACTBUSA CUN;
4) cnocobHoe K TEKYYeCTMW.

3. YKaxute pasHOBMOHOCTb XUAKOW CybCTaHUuMW, He sSiBNsiIOLLIENCS Fa3000pa3HON.

1) >XnaKknn asoT;
2) BOOOpPOA;

3) pTYTh;

4) kncrnopoga.

4. Y10 Takoe maeanbHas XNOKocTb?

1) npyrogHas K NPUMEHEHMWIO;

2) 6e3 BHYTpPEHHEro TpeHust;

3) cnocobHas K cxxaTuio;

4) koTOpasi CyLLeCTByeT UCKMYNTENBHO B psige YCIOBUN.

5. Kakoun moxeT ObITb BHELUHAS cuna, BO3AENCTBYIOLANA Ha XUAKYH CybCTaHUun0?

1) nHepumanbHas, NOBEPXHOCTHAS;
2) NOBEPXHOCTHas, BHYTPEHHSAS;

3) TAroTeHuUs1, 4aBneHuns;

4) maccoBasi, NTOBepPXHOCTHas.

6. [anTte onpeaeneHne NOHATUIO CKMMAEMOCTM ANS XUOKNX CyOCTaHLUMWNA.

1) BgomsmeHeHne oopMbl B pesynbTaTe AeNCTBUS LaBMEHUS;

2) conpoTMBIEHNE BO3OENCTBUIO AaBneHns, 6e3 BUOoM3MeHeHUs opMmbl;
3) usmeHeHne o6bLEMaA B pe3yrnbTaTe AeMCTBUA AaBIEHUS;

4) conpoTuBneHne BO3LENCTBUIO AaBMEHUS C BUAOM3MEHEHNEM (POPMbI.

7. Kakon koahpUuneHT XxapakTepmnsyeT CKMMaeMOCTb Xnakon cybctaHummn?

1) o6BEMHOrO cxaTus;
2) xoyns;

3) TemMnepaTypHbIN;

4) Bo3pacTaHus.

8. UT0 He xapakTepusyeT BA3KOCTb XMUAKON cybcTaHummn?



1) ctatnyeckuin koachPLNEHT BA3KOCTH;

2) KNHEMATUYECKN BA3KOCTHbBIN KOIDULMEHT;
3) AMHaMU4YeCKUn KO3(PPULIMEHT BA3KOCTH;

4) rpagyc JHrnepa.

9. Kakou 13 nepeymcrieHHbIX NPOoLECCOB HE XapaKTepPeH AS151 OKUCINEHUS XXUOKOCTEN?

1) BbINageHue ocagka B BUAe CMOnbl;

2) N3MEHEHME LBETa XMUAKON cybcTaHumm;
3) yBenu4yeHmne BA3KOCTH;

4) BbiNageHne ocajka B BUAe Luaka.

10.0 4éM roBopuT BTOpPOE NPaBUIO O CBOMCTBAX MMAPOCTaTUYECKOro AaBneHnsa?

1) 06 oTCYTCTBUMN U3MEHEHUN, HE3aBUCUMO OT HanpaBlieHUS;

2) 0 NOCTOSIHCTBE W NEPNEHANKYNAPHOMY PacroNOXeHM0 OTHOCUTENBbHO CTEHOK pe3epByapa;
3) 06 M3MEHEHUU, B 3aBUCMMOCTN OT MECTOPACIOSNOXEHUS;

4) 06 OTCYTCTBUN N3MEHEHUI B TOPU3OHTASTbHOW NITOCKOCTM.

11.HasBaHue 06bEMa XNOKOCTU, NPOTEKatoLLEN 3a eJMHULY BPEMEHN Yepes XKMBOEe
cevyeHune —

1) pacxoa noToKa;

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

12.0npeneneHne OTHOLLEHMS pacxoda XUAKON cybCcTaHUuUM K NoLLaam XXMBOTO CEeYEHUsT —

1) cpegHun pacxo TeKyLero noToka;
2) HanbonbLwas BbICTpoTa TEYEHUS;
3) cpenHana GbICTpOTA NOTOKA;

4) HaNMEeHbLUMI pacxod TeYeHus.

13.4710 HasbIBalOT rmgpaBiindeCKknum COI'IpOTI/IBJ'IeHI/IeM?

1) conpoTmBneHune xunakon cybctaHummn Kk gegopmanmm oopMbl COOCTBEHHOMO pycna;

2) conpoTMBREHWE, KOTOPOE NPENATCTBYET NPOXOXKAEHMUIO XUOKOW CybCTaHUMK;

3) conpoTMBneHne, XxapakTepuaytoeecsi NnageHnemM CKOpOCTU ABMXKEHUS XXUAKOM CyBCTaHLmm
yepes TpybonpoBos;

4) conpoTuBrneHne TpybonpoBoaa, CoOnpoBoOXaaeMoe daHepreTM4eCKMMmM noTepsiMm
Xnakom cyocraHumm.

14.Ha30BMTE NCTOYHUK SHEPrETUYECKNX NOTEPL ABUXKYLLENCS XNOKON CyGCTaHLMMN.

1) 00BLEM;

2) pacxof Xunakon cybctaHumm;

3) BA3KOCTb;

4) nepeHanpaBfieHne Xnakon cybcraHumu.

15.Yem xapaktepeH TypOyneHTHbIN PeXnM OBUKEHUS XXUAKON cybcTaHunn?

1) NOCNOVHBLIM ABUXEHMEM YaCTULL XXMOKOW cyGCcTaHUmK;
2) 6ecrnopsao4YHbIM Y OAHOBPEMEHHO MOCMNOVHbLIM ABUXEHUEM YaCTULL XUAKON cybcTaHuuu;
3) 6eccucTeMHbIM ABUMXEHUEM YacTUL XUAKOCTU BHYTpU TpybonpoBsoaa;



4) NOCMNOVHBIM OBMXEHUEM YacCTuUL, XXMAKON CyOCTaHUMN UCKMIOYUTENBHO B LIEHTPanbHOW YacTu
Tpybonposoaa.

MNK-5
CnocobeH ocyLLEeCTBNATbL KOHTPOSIb, OpraHM3aumio 1 naHMposaHue 6e3onacHom
aKcnnyaTaumm Tenso- n anekTpoobopyaosaHus, TpybonpoBoaos, naporeHepatopoB ASC, a
TakKe OCHOBHbIX (POHO0B peakTopHoro otaeneHus ASC

MNepeyeHb 3agaHui Ans npoBepku chOpMUPOBAHHOCTU KOMMETEHLINK:

1. Yto Takoe cBOOOAHAaA UNM ecTeCTBeHHas KOHBEKLUMUSA U 3a cUYeT Yero oHa
co3paeTtca?

Ecnn gBwxeHne anemeHTOB obbema cpefbl Bbi3BaHO HanNUYMeEM B HEW TemnepaTypHbIX
pasHoCTen, a, cnegoBaTeNbHO, Pas3HbIX MMIOTHOCTEN, TO Takas KOHBEKUMS Ha3blBaeTcs
cBoboaHon unu ectectBeHHon. OHa co3gaeTca 3a CYeT TOoro, YTo Gonee XonoAdHble YacTuubl
XNOKOCTU Unn rasa, mMerowme 6onbluyo NIOTHOCTb, No4 AENCTBMEM rpaBUTALMOHHOMO nons
3emnu onyckaeTcst BHU3, a 6bonee HarpeTble Nnog 4eNCTBMEM apXMMEA0BOM CUIbl NOAHMMAOTCS
BBEPX

2. YTto BblpaxaeT co6om KoachdpuunMeHT BA3KOCTU?

KoahpmumneHT BA3KOCTU BblpaXkaeT cOOOM cuny TpeHUs, NPUXOAALLYHOCA Ha eauHuLy
NMOBEPXHOCTN COMPUKOCHOBEHUA [BYX >XWUAKMX CrOEB, «CKOMb3AWMX» APYyr nNo Apyry npu
YCMOBUW, YTO Ha eguHULY ANUHBI HOpMarnn K NOBEPXHOCTU CKOPOCTb ABMKEHUS N3MEHSETCA Ha

eauHuLYy

3. B 4yem coctomT npouecc guccunaumm?

CyliecTBOBaHWe npouecca AMccunaumm CoCToMT B TOM, YTO YacTb MEXaHUYECKOW aHeprm
ABUXKYLLIENCS KUAKOCTM NepexoauT B TENMOBYIO U Bbi3bIBAET HarpeBaHUe XXUAKOCTY.

4. Yto Takoe norpaHU4HbIA CrON?

MorpaHn4HbiM Croem HasbiBaetTcss 06nacTb OBMXKEHUA BA3KOW  TENSIONPOBOLHOM
XNOKOCTW, XapaKTepusylowasca Marnon TOMWMHOM M BOoMblMM MONepeYHbIM rpagueHToM
CKOPOCTW, M3MEHEHMEM KOTOpOM OOyCrnoBfeH MpOLEecC MnepeHoca TennoTbl, BeLlecTBa W
Konu4yecTBa ABWXEHUs

5. O6bsAcHUTE B 4eM pa3HUUa XapakTepa OMbiBaHUA pr6 B KOpUaopHomM n
waxmaTHOM nopsAgke.

Ycnoeus oMbiBaHus TpyG nepBoro psiga oboux My4ykoB MPUMMEPHO Takue Xe, Kak U B
crnyyae oAuHouYHoW Tpybbl. TennooThaya nepBOro psida OnNpeaensieTcss  HavarnbHOoW
TypOyneHTHOCTbI0 Haberatowero notoka. B nocneaywowmx psigax xapakTep OMblBaHMSA
MEHSieTCS 3a C4YeT [AOMNonHMTENbHOW TypOynusaumm MoToKa Briepean pPacronoXeHHbIMU
Tpyb6amu, NosTomMy TennooTgada OT HUX TO e MeHsieTcs. [py KOpuMOopPHOM pacrnonoXeHum
TpyO, TpyObl cneaylowero nNo Xo4y OBWXEHWUS BoAbl psaa KOPMOOPHOrO Mnyyka «3aTeHEeHb!»
Tpybamn npegbiaywiero psiga. Mexay HMMM co3gaeTcs 3acTolHasi 30Ha C  MOHWKEeHHOM
LUMPKYNsSIUMEN XUAOKOCTU, YTO MPUBOOUT K CHMDKEHUIO TENNooTAayu B NIOOOBOW M KOPMOBOWA
YacTax Tpy6. B waxmaTHOM nyyke XxapakTep OMbIBaHWUsi NPaKTUYECKN O4MHAKOB BO BCEX psiaax.



