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PABOYASA NPOrPAMMA YYEBHOW OUCLUMUMNUHDI

B1.0.21 MexaHuKa XXUOgKoCTU M rasa

1. Koa n HaumeHoOBaHue cneunanbHOCTH:

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

lMpoekTnpoBaHMe n akcnnyaTaumst aTOMHbIX CTaHL UM

3. KBanudukaumsa BbINyCKHUKA: NHXEHep — punsunk

4. ®opma oBGyy4eHuUs: oyHas

5. Kachenpa, oTBevarowan 3a peanusauuro AUCLUNIIUHBI:
Kadpenpa agepHon oU3nKu

6. CoctaBuTENnU NporpamMmbi:

K.(p.-M.H., aoueHT AnenHukoB Arnekcen Hukonaesmy

7. PekomeHaoBaHa:

Hay4yHO — meToamyeckum coBeTom hmnanyeckoro gpakynbteTa, npotokon Ne4 ot 18.04.2025 .

8. YuebHbin roa: 2027/2028 CemecTtp(bl): 5



9. llenn n 3agayum y4ye6HoOM AUCLUNSIUHDI

Llenamu oceoeHusi y4ebHOU QuCyUNIUHbI S8/11H0MCS:

- O3HAKOMJIEHME CTYAEHTOB C OCHOBHbIMW MOHATUAMM MEXAHMKN XMOKOCTM WU rasa u
OCHOBHbIMW METOA4aMM rMApPOra3ogMHaAMNYECKOro SKCNEPUMEHTA,

- NpuobpeTeHMe MpPaKTUYECKUX HaBbIKOB WCMOMIb30BaHMS OCHOBHbIX YPaBHEHWUMN
MeXaHWKM XUOKOCTU U rasa.

3adayu yyebHOU OuCyUNIUHBbI:

- N3y4yeHne OCHOBHbIX (PM3MYECKMX CBOWCTB, OOLLMX 3aKOHOB M YpPaBHEHUI CTaTUKN U
AVHAMWKKU XUOKOCTEN, U ra3os;

- N3yYEHME HanpsiKeHUn K Cun, OEVWCTBYHOLUX B XUOKOCTAX M rasax, C y4eToM uX
OCHOBHbIX (PU3NYECKMX CBOWCTB, YPaBHEHWUN COXPaHEHUSI MacChbl, KONMYECTB ABWXEHUS W
SHeprunu;

- YMEeTb NPUMEHSATb YpaBHEHWUSI M CNPaBOYHYK NMTepaTypy ANSA pacyeTa pasnuyHbIX
rmaporasoanHamMnYeckmx 3agau;

- YMETb paccuyuTbiBaTb rasoguMHaMW4YecKne napamMeTpbl B pasfUYHbIX  TOYKax
ABWXYLLENCA cpeabl.

10. MecTo yyebHOM AncuUNuHbI B cTpyKType OOI:

YyebHasa ancymnnuHa MexaHuka XnOKocTu U rada oTHocuTca K obsizaTenbHom Yyactm brioka 1.

11. MNnaHupyemble pe3ynbTaTbl OOy4YeHMA NO gucuunnuHe/moayno (3HaHUA, YMeHUS,
HaBblKK), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yfibTaTaMU OCBOeHUS obGpa3oBaTesibHOMN
nporpaMmmbl (KOMNEeTEeHUUSIMU) U UHAUKATOPaAMU UX AOCTMXKEHUS:

Kog HassaHwne Koa(bl) WHaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06ydYeHus
KOMMETEHU MM
3HaeT OCHOBHble
MOHATUSA N 3aKOHbI
MEXaHWKN XNOKOCTU
n rasa,
TennomaccoobmeHa; | 3HaThb:
ypaBHEHUI -OCHOBHbIE (hm3nveckne CBOMCTBA XKNOKOCTEN U
Hepa3pbIBHOCTH, rasos;
CriocoGen OlK-1.2 | ppmkeHus, — oO0LLUKMeE 3aKOHbI U YypaBHEHMS CTaTUKW,
COXpaHeHus KMHEMATUKN U AMHAMUKWN XNOKOCTEN U ra3os.,;
ncnonb3oBaTtb
6a30BLIC 3HAHNS 3Heprum — 0COBEHHOCTU U3NYECKOTO U
6CTECTBEHHOHAVY NPUMEHNTENBHO K MaTemMaTU4eckoro MoaenMpoBaHNsa OAHOMEPHbIX
y MOTOKaM; OCHOBHbIE | N TPEXMEPHBIX, JO3BYKOBbIX Y CBEPX3BYKOBbIX,
HbIX ANCLUUMNIIMH B M
3aKOHbI NaMVHapHbIX U TypOYNeHTHbIX Te4EeHNUN
npodeccrnoHanbH . . N -
Ol JESTENbHOCTH TEXHNYECKON naeanbHON 1 pearnbHOM HECXKMMAEMON n
' TEPMOANHAMMKM CXXMMAEMOW XNOKOCTEN;
NPUMEHATb
OrlK-1 OueHuBaet
mMeToabl
YMCNEHHbIE YMeThb:
MaTemMaTU4eCcKoro
3Ha4YeHWst BENUYMH, | -paccyMTbIBaTb ra3oguHaMMUYeckme napameTphbl
aHanusau
MOZENMPOBAHIAS OrlK-1.5 | xapaKTepHbIX s noToKa >XXNOKOCTW (ra3a) Npu BHELUHEM
’ pasnnyHbIX oBTekaHuM Ten n TedeHun B kaHanax (Tpybax),
TEOPETUYECKOrOo U .
pasgenos MPOTOYHBIX YaCTAX MaLUVH;
3KCMepMMeEHTarbH
€CTEeCTBO3HaAHUS
oro Bnageet metogamn | Bnagete:
ncecrnegosaHuA A A )
aHanUTU4ecKoro n -MeToAMKamMm NpoBeAEHNS TUMOBbIX
YMCNEHHOIO rasogMHaMMU4ecKnx pac4eToB
peLleHus TENNo3HEepPreTU4eCcKoro
OrK-1.8 | anrebpanyeckux u obopynoBaHus u TpybonpoBoaoB.
00ObIKHOBEHHbIX
anddepeHumansHbl
X YpaBHEHUN,
ypaBHEHUN




MaTemaTn4eckon
PU3NKK

OrK-2

CnocobeH
dhopmMynmposatb
uenv v 3agayu
nccnenoBaHuns,
BblOMpaThb
KpUTEPUM OLIEHKM,
BbISIBNATb
NpUOPUTETHI
peLleHns 3agay B
cdpepe saepHon
3HEPreTUKn n
TEXHOMOr M

OrliK-2.3

BbigenseTt u
cuctemaTusnpyet
OCHOBHbl€
pesynbTarhbl
3KCNepuMeHTarbHbI
X N TEOPETUYECKUX
ncernegoBaHun,
KOpPEeKTUpYeT nraH
JanbHenLwmnx
Hay4HbIX paboT ¢
Y4ETOM MOMYYEHHBIX
pe3ynbLTaToB

12. O6bem aucuMnnmnHbI B 3a4eTHbIX egnHuuax/yac. — 5/180.

dopma NPOMEeXyTOUYHOM aTTecTalumum - k3ameH

13. TpyaoeMKocTb No Buaam y4yebHon paboTbl

TpyooemMKoCTb
Bupg y4ebHon pabotbl Bcero o cemecTpam
5 cemecTp
AyaNTOpHbIE 3aHATUSA 68 68
nekunm 34 34
B TOM yucne: npakTnyeckmne
naboparopHble 34 34
CamocTosiTenpHas pabora 76 76
B TOM Yucne: KypcoBas pabora (NpoekT)
dopma NPOMEXYTOYHON aTTecTaumnu 36 Ok3ameH (36 4)
UToro: 180 180

13.1. CopepxaHne QUCLIMNIIUHDI

Peannsauusa
pasgena
HaumeHoBaHue pasgena ONCUUNMWHBI C
Ne n/n CopeprxaHve pasgerna QucLmnIinHbl
ONCUUNINHBI MOMOLLIbHO
OHNamH-Kypca,
QYMK*
1. NNekunn
AKcrmomaTnKa MEXaHUKUN XXMAOKOCTU 1 rasa. https://edu.vsu.ru/
CMmbICN 1 3HaY€HNE OCHOBHbIX NPEANONOXEHNN enrol/index.php?i
1.1 AKCHOMATVIKE MEXAHUKN XMOKOM M razoobpasHor cpeabl: CNOWHOCTU U d=29194
XXMOKOCTY U1 rasa. _
Nerkon NoaBMXHOCTKW. ['paHnLbl IPUMEHMMOCTK
3aKOHOB JBWXEHUS XMAOKOCTU K rasy.
OudbcbepeHumnansHble ypaBHEHUS rmaporasocTaTuku, https://edu.vsu.ru/
nx obLLiee peLleHne 1 YacTHbIe Cry4au. enrol/index.php?i
OuddepeHumansHbie OTHocuTenbHoe paBHoBecue. OcobeHHOCTH d=29194
ypaBHEHUS Knaccudukauum curn, OENCTBYIOLLMX B KULOKOCTMY.
1.2 rmgporasoctaTukm, ux ®dunanyecknii CMbICN KOMMOHEHT TEH30PA HaMNPSKEHWIA,
obLLee peLleHne N YacTHble | OBLLHOCTbL CBOMCTB AaBIeHNs B MOKOSILLIENCS U
cnyyaw. noeanbHON XNOKOCTU. YpaBHEHNE AUHAMUKUN B
HanpshkeHUsX. Y paBHEHME HEPA3PbIBHOCTU OBMKEHUS.
YpaBHeHne GanaHca sHeprum
MeTtoa Ounepa. 3agaHusa gemxeHus. MNonHoe https://edu.vsu.ru/
yckopeHue. PasnoxeHne OBMXEHNSA Ha KBAsMTBEPAOE enrol/index.php?i
n gecdopmarmoHHoe. MNMoHsaTre Tpybkn Toka 1 d=29194
MeTog Sunepa. OcHoBHblE | BUXpPEBOW TPydKn, nx ceonctea. O6bEMHBIN 1
1.3 MOHATUS OBVXKEHNS MaCCOBBIN pacxofbl, XNBOE CEYEHNE U

XNOKOCTU

rmapaenuyeckun pagnyc. NoHsaTue cpegHen cKkopocTy.
MHTEHCMBHOCTb BMXPEBON TPYOKn 1 ee CBA3b C
umMpkynsumnern ckopoctu. KnHematuka TypOyneHTHbIX
TeveHnn. Kputepuii PenHonbaca. MNoHaTture u




PU3NYECKUIA CMbICTT OYHKLUKW TOKA. YpaBHEHUS NTUHUIA
TOKa Yepes (pyHKuMIo Toka. MNMoTeHumansHbIe nnockue
TevyeHnd. Xapakrepuctudeckas OyHKLMA TEYEHUS U
NpUMepbl NPOCTENLLNX TEYEHUNA.

1.4

OCHOBHbIE YpaBHEHWS
ABVKEHUS XKUOKOCTU

OcHOoBHbIe ypaBHEHMS. 3aBUCUMOCTb BA3KOCTU OT
TemnepaTypbl U gaBnennsi. O6obLeHHas rmnoTesa
HbloTOHa 0 CBA3M TeH30pa HaNpPSXXEHUN 1 TEH30pa
ckopocTen gedopmaunin. YpasHeHne Haebe - CTokca
n 6anaHca aHeprun. Juccnnaumsi MexaHn4eckon
3Heprnn n TennoobpasosBaHne. HemsoTepmmnueckoe
OBWXeHWe rasa no Tpybe npu Hannymm
conpoTuenenns. lNepexon NamnMHapHOro TeYeHnst B
TypGyneHTHoe. Kputndeckoe Ynucno PenHonbaca.

https://edu.vsu.ru/
enrol/index.php?i
d=29194

1.5

Mmopasnuyeckne
COMNPOTMBIEHNS.

Mpuvpoaa rmapaBnnYecKkMx ConpoTUBIEHUIA.
BblumcneHme MecTHbIX CONPOTUBNEHMIA. 3aBUCUMOCTb
KoadhhULMeHTa MECTHOIO CONPOTMBIIEHNS OT YMcna
PenHonbaca. JlammHapHoe gBmxeHue B kaHanax.
PacnpeneneHvne cKopocTel 1 3akOHbI COMPOTUBIEHUS
B rMapaBnnYecku rmagknx 1 WepoxoBarbix Tpybax.
OcobeHHOCTU TeYEHMS Ha HaYanbHbIX y4acTkax
kaHanoB. ConpoTUBMNEHME Ny4Ka CTEPXKHEN NMPU nX
npogosnbHoMm obTekaHuu. MNpodmnmnpoBaHne pacxonos
1 onpegeneHne ConpoTMBIEHUI NO KacceTam
(kaHanam) sgepHoro peaktopa. ConpoTMBEHME ny4dka
CTEPXKHEN Npu Nx nonepevyHomM obTeKaHum.
Onpepgenenne MMHUManNbHOM MOLLHOCTM Hacoca,
HeobXxoauMOW ANA nepekadkyn TENIOHOCMTENS No
pasBeTBNEHHON UK KonbLeBon ceTu. MNpsimon n
HenpsIMOK r’mapaBnUYecknin yaap B Tpybax

https://edu.vsu.ru/
enrol/index.php?i
d=29194

1.6

YpaBHeHne bepHynmm

WHTerpan BepHynnu - kak YacTHoe peLueHne
ypaBHEHU OBWXEHUSA. Y paBHeHUe aHeprumn. CeAsb
3HTanNbMUKU ¢ PyHKUMEN AaBNeHNs B agnabaTnyeckmnx
npoueccax. Tennosas opma nHTerpana beprynnu.
MpumMepbl NpuMeHeHWs uHTerpana bepHynnu.
Conpotuenenue gaeneHus. PacnpegenerHve
OaBreHVs BHE U BHYTPM NIIOCKOTO BUXPSL.
ConpoTtuBneHve gaeneHns npy 6ecumpKynaLMoHHOM
N UMPKYNAUMOHHOM obTekaHun umnuHgpa. Kpusuc
COMPOTMBIEHNS MIIOX0 obTekaeMblX Ten.
ConpoTtvBneHve gaBreHus npyu o6TekaHnM NNacTUHbI.
ConpoTtuBneHve gasneHns npy 06TekaHum npoguns B
pelueTke npodunen. OgHOMepHOe TedYeHue rasa.
lMoHsATME cKopocTH 3ByKa U Yncna M, kputndeckas
CKopocCTb rasa. CBsi3b TepMOANHAMNYECKNX
napameTpoB B KaHanax nepemMeHHoro ce4eHus ¢
yncnom M. MNpsimor ckayok ynnoTHeHus. CBaA3b
TepMoanHaMU4EeCKUX NapameTpoB fnepes 1 3a NpsiMbIM
CKa4KoM

https://edu.vsu.ru/
enrol/index.php?i
d=29194

1.7

Pexvmbl Te4eHns KUAKOCTH.
Teopus nogobus

duanyeckoe npeacraBneHe o NorpaHNYHOM Crioe.
YpaBHEHUS NaMUHAPHOro norpaHn4yHoro cros Jl.
MpaHaTtns. MNoHaTue o TemnepaTypHOM U
anddysmoHHOM croe. XapakTepHble TONWWHbI B
norpaHm4Hom crnoe. Nepexod nammHapHoOro
norpaHnMYHoOro cnosi B TypbyneHTHbIN. PakTopbl,
Brvsiowme Ha nepexog. CTpyKkTypa nrockon
orpaHn4eHHon cTpyu. lNepeHoc Tenna u BelecTsa B
cTpysax. Cuctembl cTpyi. [NpyMeHeHne CTPYMHbIX
pacyeTHbIX MoAernen B 3agadvyax saepHon aHEPreTUKN

https://edu.vsu.ru/
enrol/index.php?i
d=29194

1.8

[ByxdpasHble NOTOkU

Pexvmbl TedeHus u cTpykTypa AByxdasHblX MOTOKOB.
Kputepun ycTomunBoCTU PEXNUMOB TEYEHMS
ra30XMAKOCTHBIX CUCTEM. YPaBHEHUS COXPaHEHWs
OQHOMEPHOIrO TEYEHNS ra3oXMAKOCTHON CMECH.
OnpepeneHne KPUTUYECKOro pacxoda BCKUNarwLLero
TennoHocuTens U NnapaMeTpoB €ro COCTOSIHNA NMpu

https://edu.vsu.ru/
enrol/index.php?i
d=29194




pasrepmMeTu3aunmn peakTopHOro KOHTypa.
OcobeHHOCTW onpefeneHnst MeCTHbIX CONPOTUBNEHNIA
N CONPOTUBIIEHUS TPEHUS B ABYX(a3HOM NoToke
HeoborpeBaembix U 0OOrpeBaeMbiX KaHanoB.
ConpoTueneHune npu NpoAoNIbHOM TeYeHUN
napoBOAAHON CMeCU BOOMb Myyka CTEPXKHEN.
OcobeHHOCTN CTPYKTYpPbI ABYX(a3HOro NorpaHnyHoro
cnosi. O6pa3oBaHune NNEHOK, PEXUMbI UX TEHEHUS U
pacnag. MpuynHbl 3PO3MOHHOIO M3HOCA foNaTokK
TYPOUH. MNPUYNHBI BO3MOXHOMO “3anmpaHns” kaHanos
Npy TEeYEHUU XMAKOCTU C ny3bipbkamu rasa. MoHsatme o
TennoBbIX CKavykax, Ckaykax KoHgeHcaumm B
AByxdasHoM notoke

2. llabopaTopHble 3aHATUSA

https://edu.vsu.ru/

2.1 M3y4eHne HacocoB pasnuyHbIX TUMOB enrol/index.php?i
M'mopaenuyeckue d=29194
COMpOTUBNEHUS. https://edu.vsu.ru/

2.2 ViccnepoBaHve xapakTepuUcTUK TPyOonpoBOAOB. enrol/index.php?i

d=29194
V3ydeHne noTepb OABMEHNs NPU TEYEHUM XNOKOCTU https:/_/edu.vsu.ru_/

2.3 Fmapoynap ) enrol/index.php?i
Pexmmbl TE4EHUS XXMOKOCTW. d=29194
Teopust nogobus M3yueHne nameHeHus xapakrepa gaBneHns npu https://edu.vsu.ru/

2.4 paboTte apmatypbl. Onpegenenne koacduuneHTa enrol/index.php?i

Hapcu d=29194
13.2. Tembl (paspenbl) AUCUUNNMHBLI U BUAbI 3aHATUN
No HaUMEHOBAHME TEMbI Buapbl 3aHATMI (KONMMYECTBO YacoB)
n/n (pasgena) ancumnnimHbl Jlekunn MpakTtnyeckmne | JlabopaTopHblie CaMO;;%ZTTanHaﬂ Bcero
1 AkcnomaTtuka MexaHuKm > 6 8
YKWOKOCTU U rasa.
OndpdepeHumansHble
ypaBHeHus
2. rmaporasoctaTukm, ux 2 8 10
obLLee peLleHne n
YacTHble cny4yau.
MeTog Onnepa.
3. OCHOBHbIEe NOHATUSA 4 8 12
OBVXEHUS! XKUOKOCTU
4 OCHOBHbIE YpaBHEHNS 4 10 14
[OBVXEHUS! XKUOKOCTU
M'mapaenuyeckne 16 10 30
COMPOTUBIEHUS.
YpaBHeHve bepHynnu 8 14
Pexnmbl TeveHus
7. xunakoctun. Teopusa 6 18 12 36
nogobus
8. [ByxdrasHble NoToKn 6 14 20
WNToro: 34 34 76 144

14. MeToau4eckue yKasaHus Ans oO6y4aloLWmxXcsa No 0CBOEHUIO AUCLMMIINHDI:

KOHCYIbTaulunn.

CTy,EI,GHTaM Ha Nekunax HeobXxoaAuMO BECTU I'IOﬂ,pO6HbII7I KOHCNEKT N CTapaTbCA MOHATb
mMaTtepuan Kypca. [na nonHoro nOHMMaHus mMarepuana crneagyet akKTMBHO WUCNONb30BaTb

[na camocTossTenbHOro n3yvyeHuma pasgernos

KypcCa,

pekomMmeHaoBaHHbIX

npenogasatenemMm, HeobXxoaAMMO MONb30BaTbCA OCHOBHOW M LOMNOMHUTENbHOW NuUTepaTtypon,
NHTEepHeT-pecypcamu.
Ha npakTtuyeckux 3aHATuAX HeobxoauMmo yMeTb pellaTtb 3ajaydu U aHanuaumpoBaTb
pelleHre, Ha YCTHbIX onpocax oby4yaembli JOMKEH YyMeTb AEMOHCTPUPOBATbL MOSTyYEeHHbIE Ha




NeKUMAX N MPakTUYECKUX 3aHATUAX 3HAHWS, YMEHUS WU HaBblkM, OTBEYaTb Ha MOCTaBMEeHHble
BOMNPOChI, NoA4EPXMBaTb ANCKYCCUIO MO CYLLEeCTBY Bonpoca.

MeTogunyeckoe obecneveHne ayautopHon paboTbl: y4ebHO-MeToguyeckme nocobusa ans
CTYOEHTOB, Y4eOHUKM 1N y4ebHble Nocobusi, aneKTpOoHHbIe N HTepHeT-pecypChl.

MeTtogunyeckoe obecrneyeHne camMoCcToATENbHOM paboTbl:  y4ebHO-MeToaudeckme
nocobns no opraHnsaunm camoCcTOATENbHOM paboTbl, KOHTPOSMbHbIE 3afdaHuMs U TecTbl B
OyMaXXHOM M 9MNEeKTPOHHOM BapuaHTax, TeCTUpPYKLMe CUCTEMbI, AUCTAHLWOHHbIE (OPMbI
obweHunsa ¢ npenogasatenemMm. KoHTponb camoctoaTenbHOW paboTbl peanm3yeTcs C MOMOLLbIO
ONpOCOB, TECTOB, BOMNPOCOB N0 TeMaM 3a4aHnn u T.4.

15. lNepeyeHb OCHOBHOM W [OOMNONHUTENbLHOW nUTepaTypbl, PECypCcoB WHTEPHEeT,
Heob6XxoAUMbIX ANA OCBOEHUA ANCLUNIIUHbI

a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmMK
LWabapos, A. B. T'mgporazoguHamuka: y4ebHoe nocobue / A. b. LLlabapos. — 2-e, nepepad. —
1. TiomeHb: TiomlY, 2013. — 460 c. — ISBN 978-5-400-00795-8. — TeKCT: aneKTPOHHbIN // J1aHb:

3MNeKTpOHHO-6MbnunorteyvHas cuctema. — URL: https://e.lanbook.com/book/109977

lN'ynsesa, 0. H. MexaHuka xnakocten 1 ra3o. [[mgpoaspogmHamuka : ydebHo-meToanyeckoe
noco6ue / KO. H. lN'ynsieBa, A. I'. HoBocénoB. — CaHkr-letepbypr: HAY UTMO, 2016. — 48 c. —
TeKCT: aneKTpOoHHbIN // JlaHb: aNeKkTpoHHO-0MbnmMoTevHasn cuctema. — URL:
https://e.lanbook.com/book/91362

©0) gononHUTENbLHaa nuTeparypa:
Ne n/n NcTodHmK
MaprynoBa, Tepesa XpuctodoposHa. ATOMHble anekTpudeckue ctaHuum / T. X. Maprynosa .— 2-e

3 n3g., nepepab. u gon. — M. : Beicwas wkona, 1974 .— 359 c.
MopryHos, K. . MexaHuka xugkoctu 1 rasa: ydebHoe nocobue gns Bysos / K. 1. MopryHoB. — 3-e
4 n3g., crep. — CaHkr-lNMeTtepbypr: NaHb, 2022, — 208 c. — ISBN 978-5-8114-9691-4. — TekcT:

3NEKTPOHHBIN // J1aHb: anekTpoHHO-OnbnuoteyHasa cuctema. — URL:
https://e.lanbook.com/book/197712

B) MHGOPMALIMOHHbIE 3NIEKTPOHHO-06pa3oBaTenbHbIE pecypchl (oduumnanbHble pecypchbl MHTEPHET)™:
Ne n/n Pecypc

www.lib.vsu.ru— 3HB BI'Y.

https://fedu.vsu.ru — ONekTPoHHLIN YyHNUBEpPCUTET BI'Y

https://e.lanbook.com — 3BC «JlaHb»

https://iwww.studentlibrary.ru — 96C «KoHCcynbTaHT cTygeHTay

https://urait.ru — ObpasoBatenbHasa nnatgopma « KOPAUT»

https://rucont.ru - ndopMaLMOHHO-TENEKOMMYHUKaLNOHHaA cuctema « KOHTEKCTYM»

16. NepeyeHb y4ye6HO-MeTOANYECKOrO oGecneyeHUst AN CaMOCTOATeNbHOWU paboThbl

Ne n/n McTovHnK

YedpaHos, B. M. OCHOBbI TEXHMYECKOW MEXAHWNKM XXMAKOCTM 1 ra3a : ydebHoe nocobue / B. M.
YedpaHoB. — CaHkT-leTepbypr : JlaHb, 2020. — 452 ¢. — ISBN 978-5-8114-3975-1. — TekcT :
3NEKTPOHHbIN // JlaHb : aneKTpoHHO-bnbnunoteyHas cuctema. — URL:
https://e.lanbook.com/book/126917

Conoraes, B. . 3agauun no ruapaenuke (MexaHuKa XuakocTu 1 rasa): yuebHoe nocobue / B. U.
ConoraeB. — Omck: CubAON, 2020. — 24 c. — TeKCT: aNeKTPOHHbIV // JlaHb: 3NeKTPOHHO-
onbnunorevHas cuctema. — URL: https://e.lanbook.com/book/163729

17. O6pasoBaTenbHbleé TEXHOMOrMKU, WUCNONb3yeMble NpU peanusaumm y4yebOHoMn
OUCLUMMINMHBbI, BKOYas AWUCTaHUMOHHble obOpasoBaTtenbHble TexHonorun (OOT,
3NeKTpoHHoe oby4yeHue (J0), cmewaHHOe O0Gy4eHue):

Mpn  npoBegeHMn  3aHATUM N0 OUCUUNAMHE  UCNOMb3YKTCA  crnegywouwme
obpasoBaTernbHble TEXHOMOINN:


https://e.lanbook.com/book/109977
https://e.lanbook.com/book/91362
https://e.lanbook.com/book/197712
http://www.lib.vsu.ru–/
https://e.lanbook.com/
https://www.studentlibrary.ru/
https://urait.ru/
https://rucont.ru/
https://e.lanbook.com/book/126917
https://e.lanbook.com/book/163729

— aKTMBHblE€ U MHTEPaKTMBHblE POPMbI NPOBEAEHUS 3aHATUN;

—  KOMMbIOTEPHbIE TEXHOMOrNN Npu NPOBEAEHUN 3aHATUN:

— MNpes3eHTauMoHHble MaTepuanbl W TexHosnorum npu obbACHEeHUM MaTtepuana Ha
NEKUMOHHbIX N NPaKTUYECKUX 3aHATUSIX;

- chneynanuanpoBaHHoe obopynoBaHue nNpu nposegeHnn nabopaTtopHbiX pabor;

- pa3bop KOHKPETHbIX CUTyauuh npu MNOCTaHOBKE LUenen wn 3agad K paspaboTke
npuknagHblXx nporpamMm, npu Bbibope nporpaMMHoro obecnevyeHnss Mo  YCTAHOBMEHHbIM
KpuTepusam, npun paspaboTke nporpamm No NpeaycMoTpPEeHHbIM anroputMam n MeToAa.

Ana camocTtosiTtensHon paboTtbl ucnonb3dyetca IABC YHuBepcuteTckas 6GubnuoTteka
online - www.lib.vsu.ru - 3HB BI'Y. [llporpammHoe obecnevyeHne, npuMmeHsemoe npu
peanusaumn agucumnnuHbl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AncTtaHuMoHHbIe obpasoBaTernbHble TeXHonormm (4oT) NPUMEHSIOTCS C
ncnonb3oBaHMeM  obpasoBaTenbHOro  nopTana  «JOMNEeKTPOHHbIM  yHuBepcuteT  BlY»
https://edu.vsu.ru/enrol/index.php?id=29194.

18. MaTepMaanO-TeXHquCKoe obecneyeHne ANCLUUNIIUHDI:

Na6opatopust um. J1.H. CyxoTuHa (ONs NpoBeAeHUst 3aHATUIA NMEKLMOHHOroO U CEeMUHapPCKOro
TUMOB, TEKYLLEro KOHTPOMS 1 NPOMEXYTOYHOM aTTecTaumm)

CneunanusnpoBaHHas mebernb, HOYTOYK, MPOEeKTop
Microsoft Windows 7, Windows 10
LibreOffice, Adobe Reader

Nabopatopus (ona npoBedeHUst 3aHATUWA JEKUMOHHOTO M CEMMHAPCKOro TUMOB, TEKYLLEero
KOHTPOMNS U NPOMEXyTo4YHON aTtTecTauuun. CneunanunsmpoBaHHas mebenb, KomnnekT yyebHoro
obopynosaHusa "PaboTta HacocoB pasnuyHbIX TUNOB"

TunoBon komnnekT y4ebHoro obopyaoBaHusa "MexaHuka XnagkocTu -rmgpasnmyeckni yoap".

KoMnbloTepHbI  Knacc, ayauTopust Ons TpynnoBbiX W MHOMBMAYaNbHbIX KOHCYMbTaLWi,
nomMellieHe Ans caMoCTOATENbHON paboThl

CneunanusnpoBaHHas Mebenb, KOMMbIOTEPbI C BO3MOXHOCTbIO MOAKMIOYEHUA K CETU
«MHTepHeT» 1 obecneyeHrMem A0CTyna B 3MEKTPOHHYI MHMOPMAaLMOHHO-06pa3oBaTenbHY0
cpeay yHMBepcuTeTa

Microsoft Windows 10, LibreOffice, Adobe Reader

19. OueHoYHbIe cpeacTBa AnA nposeneHusA TeKymeﬁ n HpOMe)KyTO‘IHOﬁ aTtrectauumn

ﬂOpFl,D,OK OLUEeHKMN OCBOEHUA 06y‘-IaPOLLI,I/IMI/ICFI y‘-le6HOFO Martepumana ornpepgendertcsd
coaepxXxaHunem cnegyrowmnx pasgenos ANCUUNITNHBLL

HaumeHoBaHne WHaukaTop(bl)
Ne KomneteH
pasgena AuCuUmnnHbI AOCTUXEHUSA OueHouHble cpeacTsa
n/n ums(n)
(mogyns) KOMMNEeTEHLUN
1 AkcrnomaTrka MexaHuku
) XMOKOCTU U rasa.
ﬂmg;(feeﬁf:umanb%le OriK-1.2 OT4yeThl No nabopaTopHbIX paboTam,
> 3/5 Ora30CTaTUKN. WX OlK-1 OlK-1.5 OnpOChbI MO OTKPbLITLIM U 3aKPbITbIM
' Ap ' OrK-2 OlK-1.8 Bonpocam n.21 ®OC, Konmnoksuym,
obLLiee peLleHne n
OlK-2.3 BOMNPOChI K 3K3aMeHy
YacTHble cryyau.
3 MeTtoa Ounnepa.
" | OCHOBHble NOHATUSA




No HanmeHoBaHne K WHpukaTop(bl)
0 oMneTeH

/n pasgena agucuMnmHbI usi(n) OOCTUKEHNSA OueHouHble cpeacTBa
(mogyns) KOMNEeTEHLUK
OBWKEHWS XKNMOKOCTU
OCHOBHbIE YpaBHEHNS
OBWKEHWS KNMOKOCTU
'Mapaenuyeckne
CONpOTUBMEHUS.
YpaBHeHve bepHynmm
Pexumbl TeveHna

7. | xmakoctn. Teopus
nogobus

8. | [OByxdasHble NOTOKM
lMpomexyTodHasa aTtTecTaums [MepeyeHb BOMPOCOB K 3K3aMeHY
dopMa KOHTPONS — 3K3aMeH MyHkT 20.2

20. TunoBble OLEHOYHble cpeAcTBa U MeToAMYeCKMe MaTepuanbl, onpepensilowue
npoueaypbl OLeHUBaHUA

20.1. TeKywWw MM KOHTPONb yCNeBaeMoCcTn

KoHTponb ycneBaemocTy Mo OUCLUMINHE OCYLLECTBNAETCH C NOMOLLBbIO CNeayoLmMX OLeHOUHbIX
CpPeacTs:
MpumepHbIN NepeyeHb NabopaTopHbIX paboT:

JlabopatopHasa paborta Nel. M3yyeHne notepb gaBneHus no ASIMHE NpU pasfnyHbIX PexXMMmax
TEYEHUS XKUOKOCT.

JlabopatopHas pabota Ne2. OnpegeneHune koadpduumeHTa Oapcu

JTabopatopHasa pabora Ne3. N3ydeHne noTepb JaBNeHUs MpU TEeYEHUU XUOKOCTN Yepe3 MecTHoe
conpoTuenenne: auadpparmy.

JlabopatopHaa pabota Ne4. WM3ydeHne xapaktepa W3MEHEHWs [aBfeHusi B HarnopHOM
TpybonpoBoge npu rugpaBnNuMYeckoM yaape (3akpbiTUM KnanaHa Ha Bbixoge Tpybonposoaa).
OnpegeneHve yaapHOro gasneHus. QKcnepumeHTanbHasa nposepka popmyrnbl H. E. XKykoBckoro.

JlabopatopHas pabota Ne5. MnntocTtpaunst ypaBHeHus BepHynnu.
JlTabopatopHas pabota Ne6. OnpegeneHne HanopHbIX XapakTepUCTUK Hacoca.
JlTabopatopHasa pabota Ne7. iccnenoBaHne xapakTepucTuk TpybonpoBogOoB.

MpuMepHbIN NepevyeHb BOMPOCOB K KONJTIOKBUYMY:

Kakve nogxogbl MMET MECTO Mpu U3YHEHUN XKMOKOCTU U rasa.

IMNOTHOCTL XWOKOCTU U rasa.

BA3KOCTb XXMOKOCTW, U OCHOBHbIE (PU3NYECKME BENMUYNHBI, XapaKTepusyoLLne BA3KOCTb.
Kasutauus.

TennonpoBOAHOCTb N TENNIOEMKOCTb XUOKOCTMW.

CxXnmaemocCTb XNOKOCTU 1 rasa.

YpaBHEHNSI COCTOSIHUS ra3a.

BnusaHue 3aBMCMMOCTI BA3KOCTU XXMAKOCTM OT TemMrnepaTypbl Ha paboTy MaLluH.
3aBNCUMOCTb NIOTHOCTU XXMUAKOCTN OT TemnepaTypbl U AaBrneHus.

10 PacnpeneneHne ckopocTen No ce4eHnto noToka.

11. dunsmyeckas M xmmmu4eckas cTabunNbHOCTb XXUOKOCTH.

12. TOKCUYHOCTb M €€ 3aBUCMMOCTb OT TeMnepaTypbl.

13. BnusHne CXMMaemoCTu XUAKOCTM Ha paboTy npusoaa.

14. KncnotHoe 4ncro. YTo OHO XxapakTepusyeT B XKUAKOCTU?

15. B3auMOoCBA3b (ON3NYECKNX BENUYNH, XapaKTePU3YHOLLMX BA3KOCTb XXMUOKOCTU.
16. Y10 orpaHMYmMBaET BEPXHASA TOYKA MPUMEHEHWS XUOKOCTU B NpuBogax?

17. AnHammnyeckasi n KNHeEMaTn4eckas BA3KOCTb XXUOKOCTHU.

18. Kakune cmsmueckmne cBorMCTBa XKNOKOCTU OrPaHNYMBAIOT NPMMEHEHME BOAbI B Ka4ecTBe pabouen
cpeabl B npuBogax?

19. OyHKUMM XXMOKOCTM B NpUBOAE.

20. Kak BnusieT cxXnmaemocTb XKnakocTu Ha paboTy npusoaa.

21. Kakue cunbl eNCTBYIOT Ha NOKOSLLYHOCS XUOKOCTb.

CoNoOA~LNE



22. laBneHue. Mpnbopbl ANA N3MepeHnst AaBneHuns.

23. [laBrieHne XnaKkocTn Ha HaKMOHHYHO MIOCKOCTb.

24. 'vapocTaTnyeckoe AaBneHne n ero CBOMCTBA.

25. Bakyym u ero namepeHue.

26. Nbe3omeTpuyeckasn BbICOTa 1 €ro CBA3b C AABNEHNEM.

27. OCHOBHOE ypaBHEHWE rMapOCTaTMKN Anst abCONOTHO, MOKOALLENCS XXNUOKOCTU.

28. MNpuHUMn paboTbl MAHOMETPBI.

29. YpaBHeHune Jrnepa Ang OTHOCUTENbHO NOKOALLLENCS KUAKOCTU.

30. lNoBepXHOCTH YPOBHS.

31. iHTerpmpoBaHue ypaBHeHusa dunepa Anst paBHOYCKOPEHHOro ABMKEHNS?

32. Kakne gonyLieHrs MMetoT MecTo Mpu BblBoAE ypaBHEHUS Jurnepa.

33. EauHnyHasa maccoBas cuna. Ha npumepe, abCcontoTHO NOKOALLENCS XKUOKOCTH, YKaKUTe eé
BEITNYMHY.

34. HTerpmpoBaHue ypaBHeHus dunepa Ans BpawaTenbHOro ABMKEHUS.

35. Nbe3oMeTpbl U 06nacTb UX NPUMEHEHMS.

36. Kakme gonyLieHrs MMeloT MecTo Npu BbiBOAE YpPaBHEHUSA Jrnepa CTatukn?

37. Kakue Bbl 3HaeTe usnyeckue BeNnYMHbI, XapakTepusyoLine AasneHue.

38. Kak onpenenntb cuny, 4encTBytoLLyo Ha AHO BGaka, ecrniv u3BecTHO AaBneHune cpeabl B 6ake?
39. Kakas (pmamndeckasn BenmymHa orpaHNYmMBaeT KpUTUYECKUE N3SMEHEHNST YPOBHS XNOKOCTU B
Ky30Be camocBarna.

40. YpaBHeHUs Juinepa B KaHOHNYECKOWN hopme.

41. KuHematmnyeckue arnemMeHTbl NOTOKa XUOKOCTH.

42. QHEPreTMYeCcKUin CMbICN YNeHoB ypaBHeHus bepHynnu.

43. 'mppaBnuyeckme aneMeHTbl NOTOoKa XUOKOCTU.

44. OnemeHTapHas CTpynka n e€ CBOMCTBa.

45, T1oTOKM XNOKOCTWN.

46. OTnn4ume ypaBHeHusa bepHynnu ons naeanbHOM 1 peanbHOW XUOKOCTW.

47. Onpepenvte rmapaBnuyeckun pagunyc ans Tpyobl KBaapaTHOr0 CE4EHUSA CO CTOPOHON «BY.
48. B3aMmocBsA3b MOTEHLNANbHON U KMHETUYECKOM SHEPTUN NMOTOKA XUOKOCTHU.

49. YpaBHeEHNE HepaspbIiBHOCTM ANSA NOTOKA XUOKOCTH.

50. YpaBHeHuns bepHynnun onsa cTpyrkn naeanbHOM XUOKOCTW.

51. Pacxon noToka »XngKkocTu.

52. OnpegenuTe rmapaBnuyeckun paguyc ans Kpyrnon Tpybel pagnycom «R».

53. Mpubop aona onpeneneHns aaBrneHnsa NOTOKa XXUAKOCTU.

54. [lariTe COOTHOLLEHNE MeXOY CKOPOCTbIO U AaBNEHNEM B ABYX CEYEHUSIX KOHMYECKON TPYObI Npu
NMOCTOSIHHOM pacxoge.

55. Mpubop A4na M3aMepeHns CKOpOCTM NOTOKA XKUOKOCTH.

56. CXXMMaeMOoCTb KUOKOCTH.

57. OTnuyne gBvxeHus TBEPLOro Tena ot ABUKEHUSA NMOTOKa XXUAKOCTH.

58. PeXXuMbl Te4EHNS XXUOKOCTH.

59. PacnpepnerneHne ckopocTen no Ce4eHnto ammHapHOro noToka.

60. MeCTHbIe rnapaBnnuyYecKne conpoTUBEHNS.

61. BA3kocTb XuakocTu.

62. DYHKUNN XMOKOCTU B rMApOCUCTEMAX.

63. YCTaHOBMBLLAACA U HEYCTaHOBMBLLAACS ABVXEHNE XXUOKOCTH.

64. [Nbe30MeTPUYECKNI YKITOH.

65. icTeyeHmne XMaKocTn Yepes OTBEPCTUS.

66. OnpeaeneHne NoTepb AaBneHns Npy BHE3aNHOM pacLlUMpeHnn U CyXXeHun Tpybonposoaa.
67. IHTerpmpoBaHue ypaBHeHus dunepa Ans pasnunyHbiX BUAOB OBUKEHWS.

68. M'maopaBnuyecknin pacyét TpybonpoBoaOB.

69. KaButauyus.

70. YpaBHeHne AnHamMukm dnnepa.

71. TpeboBaHus K paboymM XMOKOCTSAM rugpocmcteM. Pacxo XunakocTn yepes Tpybonposoa npu
NaMMHapHOM 1 TYpOYNEHTHOM peXxunmax Te4EeHUS XUOKOCTW.

72. 3aBMCUMOCTb MAOTHOCTU XNOKOCTU U rasa.

73. B3aMmocBA3b NOTEHLManbHOM N KUHETUYECKOM SHEPTUIN NMOTOKA XXNOKOCTW.

74. 3aBMCUMOCTb BA3KOCTU OT TeMnepaTtypbl.

75. AHanus coctaBnAawLLnX ypaBHeHNA bepHynnu ¢ aHepreTM4eckom TOYKN 3peHns.



76. Tpyba BeHTypbl.
77.Mpubopbl ANA N3MepeHnNst AaBNeHns.
78. ilamepeHne aaBneHns n CKOpoCcTu TeYEHUs1 MOTOKa XXMAKOCTM B Tpybonposoae.

OnucaHne KpuTepureB U LUKasbl OLeHMBaHWUS KOMNETEHLNIA (pe3ynbTaToB 0byveHuns) npu

arTectaymn
Kputepun oLeHnBaHnsa KOMNETEHUNI Lkana oueHok
Oby4atoLmincs 4eMOHCTPUPYET NorHoe u rinybokoe
YCBOEHWE MaTepumana, rpaMmoTHOE U NIOrMYHoe OTAMYHO

N3roXeHne Mbicnen, 060CHOBaHHOCTb BbIBOAOB,
yYMeHMune co4vetaTtb Teoputo C I'IpaKTVIKOIZ, Hann4ymne
aAHaITMTUYECKOro MbILLIITEHNA.

Ob6yvatoLwmnca eMoHCTpUpPYET TBEPAOE 3HaHNE
maTtepuanoB y4ebHOro Kypca, ero rpamoTHoe
N3NOXeEHNE, OTCYTCTBME CYLLECTBEHHbBIX HETOYHOCTEW B
oTBeTe.

OGy4yatoLwniica OeMOHCTPUPYET Hannyne npobenos B
YCBOEHUWN OCHOBHOIO MaTtepmana, HeTOYHOCTH
dopMynMpoBOK, HeoCTaTOMHAs apryMmeHTaums
BbIBOAOB, OTCYTCTBME NOCIef0BaTeNlbHOCTU B OTBETE.

Ob6yuvarowmncs eMOHCTPMPYET OTCYTCTBME 3HAHUI
OCHOBHOr0 Matepuara, CyLlecTBeHHbIE OLUMOKM Mpu
OoTBEeTax Ha JOMONHUTENbHBLIE BOMPOCHI, HEYMEHWE
norn4yeckn obocHoBaTb OTBET

XopoLo

y,D,OBJ'IeTBOpVITeJ'IbHO

HeynosneTBopuTENbLHO

20.2. NMpomexyToyHas aTrectauusi

I'Ipome>KyTquas=| arrectauma no agucuuniimHe oOcyLllecTBnaeTca C NOMOLb cneayruinx

OLIEHOYHbIX CPEACTB:

1.
2.
3

9.

10.

11.

12

13.

14.

15.

MpuMepHbIN NepeyeHb BOMPOCOB K 3K3aMeHY:

AndbdepeHumanbHble ypaBHEHUS raporasocTaTukuy, UX obLlee pelleHme U YacTHbIe Cryvau.
KuHemartuka xungkoctn. Metoa 3rinepa. 3agaHuns apmkeHua. MNMonHoe yckopeHue.

OaHoOMepHbIe Te4YeHUs BA3KOM HECKMMAEMOW XUAKOCTU. [Nprpoga rmapasnmnyecknx
COMpPOTUBIIEHUI. BbluMCNeHne MeCTHbIX COMPOTUBNEHUIN. 3aBUCMMOCTL KOadhduLneHTa
MECTHOrO COnpoTMBIIEHMS OT Yncna PenHonbaca.

YpaBHeHne ANHaAMUKK B HanNpsXXeHusaX. Y paBHEHNE HEPa3PbIBHOCTU ABUKEHMS.

MoHATME TpyOKM TOoKa N BUXpeEBON Tpybku, nx ceonctea. O6bEMHbIN 1 MaCCOBLIN pacxoabl,
X1BOE ceveHne 1 rmapaBnuyeckun paguyc.

AnHamuka ngeanbHOW XNUOKOCTN, OCHOBHbIE YpaBHeHUS. VIHTerpan bepHynnu.

KuHematuka TypbyneHTHbIX TedeHnin. Kputepuii PerHonbaca. NoHaTue n onsnyeckun cmbicn
dyHKUMN TOKa.

HAnHamuka ngeanbHon xugkoctn. ConpotmeneHve gasneHns. PacnpeneneHve gaBneHns BHE U
BHYTPW MIOCKOro BUXPSI.

ConpoTtueneHune gaeneHns npu 6ecUmnpKynaLuMOHHOM U LUPKYNSALNMOHHOM 06TeKaHun uunuHapa.
[BwxeHne BA3KON xmMakocTn. OCHOBHbIE ypaBHEHMS. 3aBMCMMOCTb BSA3KOCTU OT TemnepaTtypbl 1
AaBNeHuns.

MoTeHumnanbHble NAOCKME TeYEHUs. XapakTepuctmdeckan yHKUNSA TeYeHUS U NPUMepHI
NPOCTENLLNX TEYEHWIA.

. AnHamuka naeanbHon xugkoctn. ConpotmeneHve gasneHns npy 6ecumpkynsaumoHHOM U

LUMPKYNALMOHHOM 06TekaHun umnuHapa. Kpusmc conpoTneneHnst nnoxo obtekaemMblx Tern.
[lBmKeHne BA3KOM makocTn. YpasHeHne Haebe - CTokca n 6anaHca aHeprun. Nepexoq
namMUHapHOro TeveHus B TypOyneHTHoe. KpuTnyeckoe umcno PeHonbaca.
MmapogMHaMMYECKMiA MOrPaHNYHbINA CITION. Y paBHEHUS NMAMUHAPHOrO norpaHn4Horo cnos J1.
MpanaTns. MNoHaTne o TemneparypHoM 1 AMddY3NOHHOM Croe.

Pexumbl TeueHnss n cTpykTypa aByxdasHbliX NoTOKOB. KpuTtepuin yCTOMYNMBOCTU PEXNMOB
TEYEHUS ra3OKMAKOCTHbIX CUCTEM.



16. M'vapaenuyeckue conpotueneHms. ConpoTUBIEHNE NyYKa CTEPXKHEN MPU MX NPOLONbHOM
obTekaHuu.

17. MpodunupoBaHre pacxoaoB 1 onpeaeneHne ConpoTUBIEHUI MO KacceTaM (kaHanam) a4epHoro
peakTopa.

18. YpaBHeHe ANHaMNKK B HaNpsXXeHMAX. Y paBHEHNE HEPA3PbIBHOCTU ABWKEHMUS. YpaBHEHNE
GanaHca aHepruum.

19. KuHematuka xmngkoctu. oHaTue cpeaHen ckopocTu. MHTEHCUMBHOCTL BUXpPEBOU TPy6bKkM 1 ee
CBSA3b C LIMPKYMSLMEN CKOPOCTMW.

20. QnHamuka nageanbHom xungkoctn. ConpotmerieHne gaBneHns npu obTekaHumn NiacTuHbI.
ConpoTtueneHune gasneHus npu obTekaHun Npodunsa B peLleTke npogunen.

21. OgHomepHOoe TeveHue rasa. [loHsaTue ckopocTy 3ByKa M Yncna M, Kputuyeckas cKopocTb rasa.
CBsi3b TepMOAMHaMUYECKNX NapaMeTPOB B KaHanax NnepeMeHHOro ceveHus ¢ yncnom M.

22.Tpsimon 1 HenpsiMoW ruapasnuyeckuin yaap B Tpybax. CTpykTypa nnocKon orpaHUYeHHoON CTpyMu.
MepeHoc Tenna u BewecTBa B CTPysiXx. CUCTEMbI CTPYM.

23. lMpuMeHeHne CTPYMHbIX pacyYeTHbIX MO ENnen B 3agadax aaepHoON SHEPreTUKn

24. OcoBeHHOCTM CTPYKTYpbl AByX(haszHOro norpaHn4Horo cros. ObpasoBaHue NNEHOK, PEXUMbI UX
TeyeHusa n pacnag.

25. CBs3b TEPMOAMHAMMYECKUX NApaMeTPOB B KaHanax nepemMeHHoro ceveHms ¢ ymcnom M.
Mpsmoi CkayoK YNIOTHEHWS.

lMpomexyTodyHas atTecTaumsi NPoOBOAUTCS B COOTBETCTBUM C [MONOXEHMEM O NPOMEXKYTOYHOM
arTecTaumm obyyaroLmxca no nporpammam BbiCLLEr0 0Opa3oBaHUS.

KOHTpOMnbHO-n3MepuTenbHble MaTepuanbl MPOMEXYTOMHOM aTrTecTauuMu BkYalT B cebs
TeopeTnyeckne BOMPOCHI,  MO3BOMAKOLWME  OUEHUTb  YPOBEHb  MOSIYYEHHbIX  3HaHWN  U/vnu
npakTnyeckoe(ne) 3agaHune(sa), nossonstoLiee(ne) oueHnTb cteneHb COopMMPOBAHHOCTU YMEHWIA U(MNnn)
HaBbIKOB, U(MNKN) ONbIT AEATENBHOCTMW.

Mpun oLeHnBaHUN MCNONb3YIOTCA KONMYECTBEHHbIE NN KAYeCTBEHHbIE LUKanbl OLEeHOK. KpuTtepum
OLIEHNBaHWUA NPUBEAEHDI BbILLE.

OnuvcaHue KpUTEPUEB U LLIKarbl OLLEeHMBaHWS KOMMNETEHLMIA (pe3ynbTaToB 06y4eHUst) npu

arrTectayum
KpuTepunun oLeHMBaHNS KOMNETEHLIN Llikana oueHok
Ob6y4atowmncsa 4eMOHCTPUPYET nornHoe v rnybokoe
YyCBOEHWe maTepuarna, rpamMoTHOe U FIorMyHoe OTANYHO

N3roXeHne Mbicnen, 060CHOBaHHOCTb BbIBOAOB,
yYMeHMne co4vetaTtb Teoputo C I'IpaKTVIKOI7I, Hann4mne
AHAJTMTUYECKOro MbILLIJTEHNA.

Ob6yvaroLwmncs eMOHCTPUPYET TBEPAOE 3HAHME
mMaTtepuarnoB y4ebHOro Kypca, ero rpamoTHoe
N3NOXEHNE, OTCYTCTBME CYLLLECTBEHHbLIX HETOYHOCTEN B
OTBETE.

OGyyatoLwniica OeMOHCTPUPYET Hanuyne npobenos B
YCBOEHUWN OCHOBHOIO MaTtepuarna, HeTOYHOCTM
hopMynUPOBOK, HEAOCTaTOYHAsA apryMeHTaums
BbIBOJOB, OTCYTCTBME NOC/ef0BaTeNIbHOCTU B OTBETE.

O6yuaroLwmniicss 4EMOHCTPUPYET OTCYTCTBUE 3HAHUN
OCHOBHOrO MaTtepwuara, CyLecTBeHHble OLIMOKN Npu
OTBEeTax Ha JOMNOSMHUTENbHbIE BOMPOCHI, HEYMEHWE
nornyeckn obocHOBaTb OTBET

Xopoulo

YO0BNEeTBOPUTENLHO

HeynoeneTeoputensHo




Mpumep KOHTpOnbHO-U3MeputTenbHoro matepuana (KUM)
YTBEP>XXOAIO

3aBegyrowunn kadeapom
SOEepHON OU3NKK
Twutosa J1. B.

HanpaBrneHne noarotoBku:

14.05.02 ATOMHbIE CTaHLMW: NPOEKTUPOBaHME, 3KCNTyaTauns N UHKUHUPUHT.
Oucumnnuna: 51.0.21 MexaHuka XXnakocTu 1 rasa.

Bug KoHTpons: Ok3ameH.

KoHTponbHO-uaMmeputensHbii matepmnan Ne1i

1. OgHoMepHbIe TEYEHUS BA3KON HECKMMaEMON XnakocTtu. lNpupoaa rmapaennuyeckux conpoTUBNEHUN.
BbluncrieHne MeCTHbIX CONPOTUBMEHNA. 3aBUCMMOCTb KO3dULIMEHTA MECTHOrO COMPOTUBITEHUS OT
ymncna PenHonbaca.

2. MNpamon n Henpsimon rnapasnuyecknii yaap B Tpybax. CTpykTypa niockon orpaHnyYeHHON CTPyW.
MepeHoc Tenna u BewecTBa B cTpysax. CUCTEMbI CTPYMN.

MpenogaBaTenb

noanuch pacwmdpoBka noanucu

21. ®oHA OUEHOYHbIX CpeacTB

TepmorngpaBnuyeckue npouecchbl B sAepPHbIX YCTPOUCTBAX
TecTbl
1. Y70 Ha3bIBaOT rMAPABINKON?
1) HayKy, KOTOpas n3y4yaeT paBHOBecCUE U ABWKEHUNE XNOKOCTEN;

2) Hayky, KOTOpasi M3y4aeT ABUKEHNE BOOHBIX NOTOKOB;
3) Hayky, koTOopasi U3y4aeT NOMOXeHWE XMOKOCTEN B MPOCTPAHCTBE;

4) HayKy, KOTopasi u3y4aeT B3auMOAeNCTBME BOOHBLIX NMOTOKOB.

2. Kakoe manyeckoe BELLECTBO HA3bIBAETCA XKMUAKOCTLIO?
1) KOTOpOE CNOCOBHO 3anonHATbL BCE CBOOOAHOE NPOCTPAHCTBO;

2) KOTOPOE MOXET BUOOU3MEHSITb CBOM OOBHEM;
3) koTopoe Buaou3mMeHsietT hopmy B pe3ynbTaTe BO3AEUCTBUA CUT;

4) cnocobHOe K TEKy4eCTH.

3. YKaxuTe pasHOBMAHOCTb XMUAKOW CyGCTaHUMK, He ABNsoLWencs raaoobpasHom.
1) KnOKn asor;

2) BO#OPOL;
3) pTYyTh;

4) kucnopog.



4. YTo Takoe naeanbHas XUAKOCTb?
1) NnpyrogHasi K NPUMEHEHWIO;

2) 6e3 BHYTPEHHEro TpeHus;
3) cnocobHas K cxaTuio;

4) KoTopasi CyLLEeCTBYET UCKMOYMUTENBHO B psae YCIoBUNA.

5. Kakoii MOXeT ObITb BHELLHSAS CUMa, BO3AENCTBYHOLLAs Ha XUAKY cybcTaHumo?
1) MHepuMarnbHas, NOBEPXHOCTHas;

2) NOBEPXHOCTHAas!, BHYTPEHHSAS;
3) TAroTeHuns, OaBrneHus;

4) maccoBasi, NOBEpPXHOCTHas.

6. [ante onpegeneHne NOHATUIO CKMMAEMOCTM AN XUOKMX CyOCTaHUMNA.
1) Buoon3ameHeHve opMbl B pesynbtate eNnCcTBUSA LaBMNeHns;

2) conpoTUBMNEHNE BO3LENCTBUIO AaBneHMs, 6e3 BUOON3MEHEHUA DOPMbI;
3) nameHeHue o6bLEMA B pe3ynbTaTe AeMCTBUA AaBNeHUs;

4) conpoTueneHmne BO34EMNCTBUIO AAaBNEHUS C BUAON3MEHEHNEM C*)OprI.

7. Kakon Koadhh1LMEHT XxapakTepmayeT CXXMMAEMOCTb XUAKOM cybCcTaHumnmn?
1) 06BEMHOrO cXxaTus;

2) xoyns;
3) TemneparypHbIn;

4) Bo3pacTaHus.

8. UYTO He xapakTepusyeT BA3KOCTb XNOKOW cyGCTaHUmMmn?
1) cTaTMyecknmn KoachuuneHT BA3KOCTH;

2) KNHEMATUYECKNIN BA3KOCTHbIN KO3(PULMEHT;
3) AMHaMMYeCcKnn KO3 ULMEHT BSA3KOCTY;

4) rpagyc OHrnepa.

9. Kakon n3 nepevmcneHHbIX NPOLLECCOB HE XapaKTepPeH A5l OKUCTIEHNS XXUAKOCTEN?
1) BbiNageHne ocagka B BUAe CMorsbl;

2) N3aMeHeHune uBeTa Xuakon cybctaHumu,
3) yBenuyeHue BA3KOCTY;

4) BbiNageHne ocajka B BMAE Lunaka.



10. O 4ém roBopuT BTOPOE NpaBuio 0 CBOMCTBAX rMapoCTaTUYEeCcKoro AaBneHns?
1) 06 OTCYTCTBMU NU3MEHEHUN, HE3aBUCUMO OT HamnpaBleHUs;

2) 0 NOCTOSIHCTBE W NEPrNeHANKYNSAPHOMY PacrofIOKEHNIO OTHOCUTENIbHO CTEHOK pe3epByapa;
3) 06 M3MeHeHNM, B 32aBUCUMOCTM OT MECTOPACTIONOXKEHUST;

4) 06 OTCYTCTBUM U3MEHEHWI B FTOPU3OHTarNbHOM NIOCKOCTY.

11. HasBaHne 06BbEMA XKNOKOCTUW, NpOTEKaloLWen 3a eAnHULY BpEMEHU Yepes XMBOE CeveHne —
1) pacxopn noToka;

2) 06bEMHOE TeyeHue;
3) BbICcTpOTa NOTOK3;

4) CKOPOCTb TEYEHUS.

12. OnpeneneHne OTHOLLIEHMS pacxoda XXMAKOW cybCcTaHLUMM K NoLWwaan XXMBOro CeYeHns —
1) cpegHuin pacxod TeKyLLero noToKa;

2) HanbonbLuasa GbicTpoTa TEYEHMS;
3) cpeaHAn ObICTpOTa NOTOKA;

4) HaMMEeHbLLNIN pacxon TeYeHUs.

13. Y70 Ha3bIBaOT rMapaBnmMyeckum ConpoTuBreHnem?
1) conpoTuBneHue Xnakon cybctaHumm Kk gecpopmaummn opmbl COGCTBEHHOrO pycna;

2) conpoTueneHne, KOTopoe NPenaTCTBYET NPOXOXOEHUIO XUOKON CybCTaHUuK;

3) conpoTmnBneHne, xapakTepmaytoLeecsi NageHMeM CKOpOCTM ABMKEHMS XUAKON cybcTaHUMM Yepes
TpybonpoBog;

4) conpoTBneHne TpybonpoBoaa, conpoBoOXAaemMoe 3HepreTM4eCKUMn NoTepAaAMM KUOKON
cy6cTaHumum.

14. HazoBUTE NCTOYHWUK SHEPreTUYECKMX NOTEPb OBWMXKYLLENCH XUOKON cybCTaHUMN.
1) 00BbEMm;

2) pacxoa Xuakom cybctaHuum;
3) BA3KOCTb;

4) nepeHanpasneHne Xnakom cybctaHuum.

15. Yem xapakTepeH TypOyneHTHbIN PEXUM OBMKEHUSA XNOKOW CyOCTaHLMN?
1) NOCNOVHbLIM ABMXEHMEM YacTUL, XKUAKOW CyOCTaHUuu;

2) 6ecnopsagoYHbIM U OOHOBPEMEHHO MOCOMHBLIM ABVKEHMEM YacTUL, XXMOKOW cybCcTaHLmu;
3) 6eccucTeMHbIM ABUXEHUEM YacTUL, XXKUAKOCTU BHYTPU TpybonpoBoAaa;

4) NOCNOVHbLIM ABWKEHMEM YacTUL, XKMAKON Cy6CTaHLUMM UCKMIOYUTENBHO B LIEHTPaNbHOM YacTu
Tpybonposoga.



Bonpocel

1. YTo TaKkoe cBOOOAHAA UNU ecTeCcTBEeHHaA KOHBEKLUUA U 3a cYeT Yero oHa cosgaeTtca?

Ecnun pBwxkeHne anemeHToB obObema cpedbl Bbi3BaHO HanuuMeEM B HeW TemnepaTypHbIX
pasHOCTeN, a, cnegoBaTenbHO, pasHbIX MAIOTHOCTEN, TO Takas KOHBEKLMSI Ha3blBaeTCcs cBOOGOAHOW Mn
ectecTBeHHOW. OHa co3gaeTcs 3a CYET TOro, YTo Gonee xonogHble YacTulbl XWOKOCTM UMW rasa,
nverome GonblUyo MAOTHOCTb, MO OEACTBMEM PaBUTALMOHHOrO Morns 3emnn onycKaeTcsi BHU3, a
Gonee HarpeTble Nog 4ENCTBMEM apXMMEL0BOM CUIbl MOQHUMAOTCS BBEPX

2. Yto BblpaxaeT coboun KoacpchuumneHT BA3KOCTU?
KoadhpmumeHT BA3KOCTU BblpaXaeT CcOOOM Ccuily TPeHus, NpUXOOSLWYOCA Ha  eauHuuy
NMOBEPXHOCTWN COMPUKOCHOBEHUS OBYX XKUOKUX CIOEB, «CKONb3ALMX» APYr NO APYry Npw yCroBun, 4YTo Ha
eOuHULY ANVHBI HOpMarnu K MOBEPXHOCTU CKOPOCTb ABMKEHUS U3MEHSIETCH Ha eauHuLy

3. B uyem cocTouT npouecc guccmnaummn?
CyuwiecTBOBaHME Mpouecca guccumnaumm COCTOMT B TOM, YTO 4YaCTb MEXaHU4ECKOM JHepruu
ABVXKYLLLENCS XKUOKOCTU NepexoaunT B TENMOBYIO M Bbi3biBAET HAarpeBaHME XXUOKOCTU.

4. YT1o Takoe NnorpaHuUYHbIN cnon?
MorpaHnyHbIM CrnoemM HasbiBaeTcsi 00nacTb ABWKEHUS BA3KOW TEnnonpoBOAHOWM KUOKOCTH,
XapaKTepuayowasaca maron TOMWMHOM U BonbLMM NOonepeYHbIM rpagMeHToOM CKOPOCTU, M3MEHEHUEM
KOTOpOW 0DYCNOBMEH NPOLIECC NepeHoca TENMOThI, BELLECTBA MU KONMMYECTBA [ BKEHNS

5. O6GBbACHUTe B YeM pa3HULIA XapaKTepa OMbIBaHUA TPY6 B KOPMAOPHOM U LLAXMATHOM
nopsake.

YcnoBusi omMbiBaHUA TpyG nepBoro psiaa oboux MyykoB MPUMEPHO Takue XKe, Kak U B criyvyae
oAuHOYHOW TpyGbl. Tenmootgadya nepBOro psAa ONpedenseTcs HavanbHOM  TypOyneHTHOCTHHO
HaGeraroLero notoka. B nocneayroLmx psaax xapakTep OMbIBaHWUS MEHSIETCS 3a CYET AOMNONHUTENbHO
TypbynusaumMn notoka Briepean pPacnofiokeHHbIMM TpyGamu, MO3TOMy TennooThada OT HUX TO Xe
meHsieTcsl. [pu KopuaopHOM pacnonoxeHun Tpy6, Tpybbl criedytoLero no xoay ABWKEHUS BoAbl psiaa
KOPUOOPHOro MNyyka «3aTeHeHbl» Tpybamu npegbigyliero psga. Mexagy HMMKM cosgaeTtcs 3acTounHas
30Ha C MOHWXKEHHON LIMPKYMSILMEN XXMOKOCTU, YTO MPUBOAUT K CHWDKEHWUIO TENnnooTAaun B ri06oBoi U
KOPMOBOM 4YacTsix Tpyb. B waxmaTHOM nyyke xapakTep OMblBaHUSi MPaKTUYECKU OOMHAKOB BO BCEX
psigax.



