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PABOYAA NPOrPAMMA YYEBHOWU OAUCLMNNUHDI
B51.B.10 luHaMmunKa XXNOKOCTU U rasa

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

2. Mpodunb nogroTroBku/cneumannsauusa:

®u3nka aTOMHOro sgpa n Yyactuy

3. KBanudukaumsa BbINnyCKHUKA: MarncTp

4. ®opma oby4eHus: oyHas

5. Kachepgpa, oTBevalowan 3a peanmsaymio AUCLUNINHDbI:

Kadpenpa sgepHon pusnkm

6. CoctaBuTENM NnporpaMmmbl:

K.d0.M.H., goueHT AnenHnkos Anekcen Hukonaesuny

7. PexomeHpoBaHa:

Hay4Ho — MeToguyeckum coBeToM husndeckoro dakynbTteTa, npotokon Ne6 ot 24.06.2021,

Pl npognena Ha 2022-2023 y4yebHbin rog, HMC dusmnyeckoro dakynbteta ot 14.06.2022,

npoTokon NeG.

8. YuebHbIn roa: 2021/2022 CemecTp(bl): 2



9.Lllenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llensmu oceoeHus y4ebHoU ducyuniuHbl 675 MCs:

- OCBOEHME OCHOB MEXaHWKMN XUOKOCTU 1 rasa, npmobpeTeHne 3HaHui B obnactu

AVHaMUKW XWOKOCTU 1 rasa, auddepeHumnanbHbIX YpaBHEHUA rMApora3ocTaTmki,

nprobpecTn yMeHnst paccumTbiBaTb NOTEPU HA TPEHME U MECTHbIE COMPOTUBIIEHUS B
anemeHTax TpybonNpoBOAO0B; ONpeaensaTb PEXNM TEYEHUS XXNOKOCTU UMK ra3a;
3adayu y4yebHoU OuCyUMNUHbI:
- IPMOBPECTN YMEHNS PELLIEHUS ypaBHEHWUI TMOPOCTATUKMY;

- HAy4YMTbCSA UCMONb30BaTh B MPAKTUYECKNX pacyeTax ypaBHeHNe BepHynnu; BbINOMHATb
rmapaBnuyeckoe NpouUNMpoBaHNE akTUBHOW 30HbI PEAKTOPHOWN YCTAHOBKM C BOASHbLIM U

ra3oBbIM TeENJIOHOCUTENEM

JucumnnnHa OTHOCUTCA

y4YacTHUKaMu obpasoBaTerbHbIX OTHOLLEHUN).

10. MecTO yuye6HOM gucuunnuHbl B cTpykType OOIT:
K 6asoBon uyactm uukna b1.B (Yactb, dopmunpyemas

11. MnaHupyemble pe3ynbTaTbl 00y4eHUsi Mo AucuunnuHe/Moayno (3HaHUA, YMEHUS,
HaBblK1), COOTHECEHHbIe C NMMaHupyeMbIMN pe3ynbTaTaMu OCBOEHUs obpa3oBaTesibHOMN
nporpamMmmbl (KOMMNETEHLUAMU) U MHOAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHue Koa(bl) NuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHL MM
3HaeT TepMUHbI 1 3HaTb: TepMuHbI U onpeaeneHns B obnactu
onpeneneHus B OUHAMUKM XMOKOCTU U rasa;
MK-5.4
CnocobeH obnactn auHamukn | andpdepeHumnansbHble ypaBHEHUS
OCyLLecTBNATb XWOKOCTU 1 rasa. rmgporasoctaTuku, ux obuiee pelieHue u
KOHTPOIb, YacTHble Cry4yaun; ypaBHeHMe ANHaMMWKN B
opraHm3aumio n HanpsHKeHUsX; ypaBHEHNEe Hepa3pbiBHOCTU
nnaHMpoBaHune OBWKEHWs; ypaBHeHne GanaHca aHepruu;
6e3onacHomn 006BEMHBIV 1 MACCOBbIV pacxonpl, XnBoe
aKkcnnyaTauum CeyeHune 1 rmapaBnmMyecknin pagnyc; NoHsaTme
Tenno- u CpeaHen CKOPOCTU; UHTEHCUBHOCTb BUXPEBOM
MK-5 | anektpoobopynos PaccunTLIBaET TPYOKM 1 ee CBA3b C LUMpKynsLmen (ilfOpOCTI/I; )
aHus, KMHEMATUKY TYpOYNeHTHbIX TeYEHWI; KpUTEPUI
noTepu Ha TpeHue U 9
TpybonpoBoaos, MK-5.5 MECTHBIE PenHonbaca
naporeHepaTopoB
AQ3C, a Takke CONPOTUBNEHNA. YMeTb: paccuntbiBaTb NOTEPU HA TPEHUE U
OCHOBHBbIX MECTHbIE COMPOTUBIIEHNS
doHaoB
peakTopHOro BnageTb: HaBbIKaMy UCNOMNb30BaHNS OCHOBHBbIX

otaeneHus ASC

MHCTPYMEHTAalbHbIX CpeACTB BXOAALLNX B COCTaB
3KCnepmuMeHTallbHbIX CTEHO0B U YCTAaHOBOK

12. O6beM AUCUUNuHbI B 3a4eTHbIX eanHuuax/yac — 2/72.

dopma NpomMexyTOYHOM aTTecTauum - 3aveT

13. TpypoemkocTb No BuAam y4yebHom paboTbl

Bupg yyebHon paboTbl

TpynoemMkocTb

Bcero

Mo cemecTtpam

2 cemMecTp




AyOouTopHbIE 3aHATUSA 36
nekymm 18 18
B TOM ymcne: npaxkTnyeckme
nabopaTtopHbie 18 18
CamocTtosTenbHas paborta 36 36
B TOM Yucne: Kypcosas paboTa (npoekT)
dopma NpomMexyTo4HOM aTTecTaLmm 3aver 3aver
UToro: 72 72

13.1. CopepxaHue QUCLUNIUHDI

n/n

HanmeHoBaHue pasgena
OVNCLUMNIUHBI

CopepxaHue pasnena aucUunnHb

Peannzauus
pasgena
OVCUMMNUHBI C
NOMOLLbIO
OHnaunH-Kypca,
QYMK *

1. lekyun

1.1

AkcnomaTtmka MmexaHukm
XNOKOCTU U rasa.

AKcrMomaTrKa MexaHuKN XXUAKOCTU 1 rasza. CMbicn 1
3Ha4YeHNEe OCHOBHbIX MPEANONOXEHUI XXNOKON 1
razoobpasHou cpefbl: CNNOLWHOCTU W NErkomn
NoABWXHOCTK. "paHuLbl NPUMEHUMOCTU 3aKOHOB
OBWXXEHUS XXMUOKOCTM K rasdy (2 vyaca).

1.2

OunddepeHumansHble
ypaBHEeHUs
rmgporasocTaTuku, ux
obLuee pelueHne n YacTHble
cnyyau.

OuddepeHumanbHble ypaBHEHUSA rMaporasocTaTuku,
nx obLuee peLleHne 1 YacTHble Cryvaum.
OTHocuTenbHoe paBHoBecke. OCcoBEeHHOCTH
Knaccudukaumm cun, eNCTBYIOLWMX B XKULOKOCTU.
DU3NYECKNIN CMbICST KOMMOHEHT TEH30Pa HaMNpPsHKEHUN,
OBLLHOCTb CBOMCTB AaBMEHUS B NOKOSILLLENCS U
naearnbHOW XUAKOCTU. YpaBHEHWE MHAMUKN B

Hanps>XXeHnax. YpaBHeHme Hepa3pbIBHOCTU ABWXEHUA.

YpaBHeHne BanaHca aHeprum

1.3

MeTtog Gunepa. OcHOBHLIE
NMOHATUS OBUXEHUS
XNOKoCTn

MeTton Ounepa. 3agaHuns gmxeHus. lNonHoe
yckopeHue. PasnoxeHne OBMKEHUS HA KBA3UTBEPLOE
n pedopmaumnoHHoe. NoHATMe TpyOKku Toka 1
BUXPEBOM TPYOKU, nx ceonctea. OGbEMHBIV 1
MacCOBbI pacxodbl, XXUBOE CEYEHNE U

rMapaBnuyeckuii paguyc. MNMoHaTME cpegHeint CKopoCTu.

NHTeHCMBHOCTb BMXpEBON TPYOKM 1 ee CBA3b C
UMpKynsuuen ckopoctu. KuHematmka TypOyneHTHbIX
TeyeHun. Kputepumn PenHonbaca. MNMoHaTtue u
PU3NYECKMIN CMbIC PYHKLMM TOKA. YPaBHEHUSI MUHUN
TOKa Yyepes pyHKUMIo Toka. MNMoTeHunanbHble Nnockue
TeyeHusi. XapaktepuctTuyeckasa OyHKLMSA TEHYEHUS U
npuMepbl NPOCTENLLINX TEYEHUN.

1.4

OCHOBHble ypaBHEHUS
OBWKEHNS XNOKOCTM

OcHOBHble ypaBHEHUSA. 3aBUCUMOCTb BA3KOCTU OT
TemnepaTypbl 1 aaBneHus. O6obLueHHada rmnoTesa
HbloTOHa 0 CBA3M TEH30pa HaNPSXKEHU U TEH30pa
ckopocTen gedopmauuin. YpaBHeHne Haebe - CTokca
n 6anaHca sHeprun. luccunaums mexaHn4eckon
3Heprum un TennoobpasoBaHne. Hensotepmuueckoe
OBWXEHWe rasa no Tpybe npv Hann4um
conpoTuBneHus. lNepexoq naMmmMHapHOro TeYeHus B
TypbyneHTHoe. Kputnyeckoe uncno PeriHonbAca.

1.5

M'Mapasnuyeckne
COMPOTUBMNEHNS.

Mpupoaa rmapaBnNUYECKNX CONPOTUBNEHUIA.
BbluncneHne MecTHbIX CONPOTMBAEHNA. 3aBUCUMOCTb
KoadhdmUMEHTA MECTHOIO CONPOTUBIIEHMS OT YMcna
PenHonbaca. llamnHapHoe OBUXKEHME B KaHanax.
PacnpegeneHune ckopocTen 1 3akoHbl CONPOTUBEHUS
B NMAPaBIIMYECKN MMadKMX 1 LWepoxoBaTbix Tpybax.
OCcobBEeHHOCTN TEYEHNsT HA HavarbHbIX y4acTKax
kaHanoB. ConpoTMBEHNE MyYKa CTEPXKHEN MPU UX




npoaonsHOM obTekaHun. MNpodunuposaHme pacxoaoB
W onpeaeneHne ConpoTUBNEHUI MO KacceTam
(kaHanam) sgepHoro peaktopa. ConpoTuBeHNe nyyka
CTEpXHEN Npu UX NonepeyHoMm obTeKkaHuu.
OnpegenexHne MMHMMarbHOM MOLLIHOCTU Hacoca,
HeoOXOoAMMON ONdA nepekayvkmn TENIOHOCMTENS No
pa3BeTBNEHHOW UMW KOnbLieBOW ceTu. [Npamon n
HenpsiMo rmgpaBnn4ecknii yaap B Tpybax

1.6

YpaBHeHue bepHynnu

WHTerpan bepHynnu - Kak YaCcTHoOe pelueHne
ypaBHeHW ABUXeHUS. YpaBHeHune aHeprun. Cesa3b
HTanbNun ¢ PyHKUMEN AaBneHus B agnabatmyeckmnx
npoteccax. Tennoeas opma nHterpana bepHynnu.
Mpumepbl NnpyMeHeHnst MHTerpana bepHynnu.
ConpoTtueneHune gaeneHuns. Pacnpepenenve
[aBreHuNsi BHE U BHYTPU MOCKOTO BUXPSI.
ConpoTtueneHune gaBnennsi npyu 6ecLUMpKynsLMOHHOM
N LMPKYNAUMOHHOM 0OTekaHuun unnuHgpa. Kpmauc
COMNPOTMBIEHUS MITOX0 obTekaeMbIxX Ten.
ConpoTuBneHune gaBneHnsi npyu o6TekaHUW NNACTUHbI.
ConpoTuBneHune aaBnenns npyu obTekaHn npoduns B
peweTke npocdunen. OgHoOMepHOe TeveHne rasa.
MoHsATMe ckopocTH 3ByKa M Ymucna M, kputnyeckas
CKOpOCTb rasa. CBsi3b TepMoguHaMmUYeCcKnx
napameTpoB B KaHarnax NnepeMeHHOro Ce4eHus ¢
yncnom M. lMpsamon ckadok ynnoTHeHns. CBA3b
TepmMoguHaMmMyeckmx napaMeTpoB nepeq n 3a NpsiMbim
CKa4KoMm

1.7

Pexumbl Te4enHns
Xungkoctu. Teopus
nooobusa

dusnyeckoe npeacTaBneHme o NOrpaHNYHOM Crioe.
YpaBHEHMs namuMHapHOro norpaHuyHoro cnos Jl.
MpanaTns. NoHATHe o TeMnepaTypHOM r
Anddy3noHHOM crnoe. XapakTepHble TOMLWNHbI B
norpaHuyHoMm cnoe. lNMepexon nammHapHoOro
NorpaHMYyHOro cnos B TypOyneHTHbIN. dakTopbl
BnuaoLLme Ha nepexod. CTpykTypa nnockomn
orpaHunyeHHon cTpyu. lNepeHoc Tenna u BeLLecTsa B
cTpysix. Cuctembl cTpyi. MNpumMeHeHne CTpynMHbIX
pacyeTHbIX MOJenen B 3afa4ax a4epHOM IHEPreTuKu

1.8

[ByxdasHble NoTokn

Pexumbl TeueHna n CTpykTypa AByxdasHbIX NOTOKOB.
Kputepuii yCTOMYMBOCTU PEXNMOB TEYEHUS
ra3oXnOKOCTHbIX CUCTEM. Y paBHEHUS COXPaHEHUS
OOHOMEPHOTO TeYEHUHA ra30XXNAKOCTHON CMECH.
OnpegeneHne KPUTUYECKOTO pacxoda BCKMNaLWwero
TEeNnnoHoCMTEeNs 1 NapaMeTpoB ero COCTOAHMS Mpu
pasrepmeTM3aunn peakToOpHOro KOHTypa.
OcobeHHOCTM onpefeneHnst MeCTHbIX CONPOTUBIIEHWN
1 CONPOTUBIEHMUS TPEHUS B ABYX(A3HOM MOTOKE
HeoborpeBaembIX U 06orpeBaeMbIX KaHaNoOB.
ConpoTtuBneHmne npu NpoaoNIbHOM TeYeHnn
NapoBOASHOW CMeCH BOOIb Ny4Ka CTEPXHEN.
OcobeHHOCTU CTPYKTYpbl ABYX(has3HOro NnorpaHUYHoOro
cnos. O6pasoBaHMe MNEHOK, PEXUMbI UX TEYEHUS U
pacnag. lMpuunHbl 3pO3MOHHOIO N3HOCa NoNaTokK
TYPOWH. MNpUYMHbLI BO3MOXHOIO “3anmMpaHus” kaHanos
Npv TEYEHWM XXNOKOCTM C Ny3bipbkamu rasa. MNMoHatme o
TENMNoBbIX CKaykax, ckaykax KoHAeHcaLun B
OBYyX(a3HOM NoToke

2. llabopaTopHble paboTbl

2.1

2.2

2.3

24

Harnetatenu

N3y4eHre HacocoB pasfivyHbIX TUMOB

WccnegoBaHve xapakTepucTuk Tpy6onpoBoados.

Vlayqume noTepb AaBleHua npu Te4eHnm XnagKkoctum
[mopoyaap

MN3ydyeHne nameHeHns xapaktepa gaBreHust npu
pabote apmatypbl
OnpegeneHune koadguumneHta Japcu




13.2. Tembl (pa3aenbl) AUCUUNNUHBI U BUAbI 3aHATUA

Bugbl 3aHATUI (KONTMYECTBO YacoB)

Ne HanmeHoBaHne Temsbl CaMOCTOSTENnLHAS
n/n (pasgena) gucumnnuHel | JNlekumm MpakTuyeckme | JlabopaTopHble pa6oTa Bcero
1 AKcrnomaTtmnka MexaHukm 2 > 4 8
XNOKOCTU 1 rasa.
OnddepeHumansHble
YpaBHEHUS
2 | rmpporasocTaTukun, nx 2 2 4 8

obliee pelieHne n
YacTHble crny4yau.

MeTon Sunepa.
3 | OCHOBHblE NOHATUSA 2 2 4 8
OBWKEHNS XNOKOCTM

OCHOBHble ypaBHEHUS

4 2 2 4 8
OBWKEHUS XXNOKOCTU

5 M'Mapasnuyeckne 5 5 4 8
COMpPOTUBNEHUS.

6 | YpaBHeHue bepHynnu 2 2 4 8
Pexumbl TeueHnst

7 | »xugkocTtn. Teopusi 2 2 6 10
nogobus

8 | OByxdasHble NOTOKM 4 4 6 14
UToro: 18 18 36 72

14. MeToan4yeckue ykasaHmsa Ans ody4aroLWmMxXca no 0OCBOEHUIO AUCLUMNIIUHDbI
N3noxeHne matepuana npenogasaTenem Heobxoaumo Bectu B opme, [OCTYMHOW NS

noHMmaHunda. [Ona ynydweHus ycBoeHust yvebHoOro martepmana HeobXxoaMmo NPUMEHATb
TPaauMUMOHHbIE U COBPEMEHHbIE TEXHUYECKMEe cpeactBa obyyeHuda. [Ans camMoCTOATENbHOro
n3yyeHUs OTBeEeHO BpeMs Ha BCe pasferbl Kypca.

CtyoeHTaM Ha nekuusax HeobxoAuMMO BecTM NOAPOOHLIN KOHCMEKT M cTapaTbCs MOHATb
mMaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogasaTento BOMpPoOChbl Ans  yriybneHHoro
NMOHMMaHNA KOHKPEeTHbIX npobrieMm kypca. [And nonHOro noHMMaHwa martepuana cnegyet
aKTMBHO MCNONb30BaTb KOHCYmNMbTauuwn. [Ns caMOCTOATENbHOro M3y4eHUs pasfernoB Kypca,
pekoMeHOOBaHHbLIX  npenofaBaTenem, HeobxogMmo nosib3oBaTbCA OCHOBHOW n
AOMNOSTHUTENBHOW NUTEPaTYpPONn, MHTEPHET-PECypcamu.

Ha npakTtuyeckux 3aHsaTMax HeobxoauMmo ymeTb pellaTb 3ajaqv U aHanmsvMpoBaTb peLueHue,
Ha YCTHbIX onpocax oby4aembli AOSPKEH YMETb AEMOHCTPUPOBATL NOSTYYEHHbIE HA NEKLMAX U
NPaKTUYECKNX 3aHATUAX 3HaAHUSA, YMEHMS U HaBblKW, OTBEYaTb Ha MOCTaBMEHHbIE BOMPOCHI,
nogaepxueaTb ANCKYCCUIO MO CyLLEeCTBY BoMnpoca.

15. lepeyeHb OCHOBHOM W [AOMOSIHUTENIbHOM nUTepaTypbl, PECYpPCOB WHTEpPHEeT,
HeoOXoaUMbIX ONA OCBOEHUSI ANCLMNIIUHBI (Criucok iumepamypbl 0GhOPMISIEMCS 8 COOM8emcmeauu
¢ mpebosarusivu FOCT u ucrionb3yemcsi obujasi CKeosHasi Hymepauyusi 01151 8cex 8UO08 UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n M CTOYHNMK

1 MpaBuna yctporcTBa n 6e3onacHom akcnnyaTauum obopygoBaHust  TpybonpoBOAOB aTOMHbIX
3HepreTnyecknx yctaHook, NMHAD M-008-89, “OHeproatommagat”’, M, 1990
Bbnaros 3.E., BHuukun B.A. [ipoccenbHo-perynupytowasa apmatypa TOC n ASC,
“OHeproatomusgat”, M, 1990.
TaBacTtwepHa P./. N3rotoBneHue n MoHTaxX TexHomnorndyeckux Tpyéonposoaos, M,
“Ctponnsgat”, 1980.

2

3

6) gononHWTenbHaa nuTeparypa:
[ Ner/n | NcTouHMK




4 Pob6oxeB A.B Hacocbl ans atoMHbIx aHepreTndecknx ctaHunin, M, “Queprus”, 1979.
MpOEKTHO-KOHCTPYKTOPCKasi 4OKYMEHTaUUs. VicnonHuTenbHast 4OKyMeHTauus, nacrnopTa,

5 3aBo/ckast JOKYMEHTaUMsi, UHCTPYKLUM NO SKCyaTaumm.

6 OT4yeTHO-cAATOYHAs OOKYMEHTaumst (aKTbl BXOAHOMO KOHTPOSS, MPOTOKOMbI NMPOMbIBOK,
rMAPaBNYECKMX UCTIbITAHWUIA, MPOTOKONbI MHAMBUAYATbHbIA UCTIbITAHWIA)

7 Maprynosa T.X. ATOMHbIE 3HepreTuyeckue ctaHumu, M, “Beicluas wkona”, 1984

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (oduumnansHblie pecypebl UHTEPHET)™:
Ne n/n Pecypc

17 www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — QnekTpoHHbIN YyHMBEpcuTeT BI'Y

16. lMepeyeHb y4yeOHO-meTOOMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM pPaboThbl
(y4ebHo-memoduyeckue pekoMmeHdayuu, rnocobusi, 3adaqyHuKku, MemodudyecKue yKa3aHusi MO 8bIMOSTHeHUIO
rnpakmu4eckux (KOHMpPOsibHbIX), Kypcoebix pabom u dp.)

Ne n/n NCTOYHMK
LkypueHko W.. 3. MexaHuka Xnakoctu v rasa, unu MexaHuka 6e3bIHEPTHOM MaccChl (MexaHuka
1 cpeabl) / N.3. WkypyeHko .— BopoHex : LieHTpanbHo-YepHO3eMHOE KHUXKHOE N3aaTesnbCTBO,

2003 .— 202, [2] c.

Kupunnos I1. J1. CnpaBo4HMK NO TENNOrMAPABIINYECKMM pacyeTam (S4epHbIe peaKkTopbl,

2 TennoobmMeHHuKN, naporeHepatopsl) / M.J1. Kupunnos, KO.C. KOpbes, B.I1. bo6kos ; nog o6,
pea. N.J1. Knpunnosa .— 2-e u3g., ucnpaen. n gon. — M. : QHeproatommnsgar, 1990 .— 358 c.
MeToanueckne pekoMeHgauny no opraHnsaunm camocTosTenbHOM paboThbl CTyOeHTOB

3 HanpaeneHusa 14.04.02. AgepHble usnka n TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018.-17c.

17. OOpa3oBaTefnibHble TEXHONOrMK, UCNOoNb3yeMble nNpu peanusauum y4ebGHOMU

ANCLUMNIINHBI, BKNOYasi [AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorun (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oby4YeHue):
Mpw NpoBeAEHUM  3aHATMA N0 OUCUMNNIMHE  MCMNOMb3YKTCA  cnegylowme

obpasoBaTtenbHble TEXHOMOMNN:

— aKTMBHbIE U MHTEPAKTMBHbIE (DOPMbI MPOBEAEHUS 3aHATUN;

= KOMMbIOTEPHbIE TEXHOMNOMMN NPU NPOBELEHUN 3aHATUN:

- TMpe3eHTauMOHHble MaTepuanbl M TEXHOMoOrMn npu ob6bACHEHUMM MaTepuana Ha
NEKUMOHHBIX M MPaKTUYECKUX 3aHATUSAX;

- cneumannsanpoBaHHoe obopyaoBaHue npu NposeaeHnn nabopaTtopHbIX paboT;

— pa3bop KOHKPETHbIX CUTyauui Mpu MNOCTaHOBKE Uuenenm M 3agjad K paspaboTke
NpUKNagHblXx nporpamMmm, npu BbIOOpe nporpaMmHoOro obecneyeHusi MO YCTAHOBIEHHbLIM
Kputepusam, npu paspaboTke NnporpamMmm rno npeaycMoTpeHHbIM anropMtmMmamM 1 Metogam

Ons camocTtoaTenbHon paboTbl ucnonb3yetcs IOBC YHuBepcuteTckas GubnuoTteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, nNpUMeEHsieMoe npu
peanusauun aucuunnmnHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

[OuncTtaHunoHHbIEe obpasoBaTtenbHble TexHonoruu (8oT) NPUMEHSAIOTCH C
ncnonb3oBaHMeM obpa3oBaTenbHOro noprana «ANeKTPOHHbIN yHuBepcuTeT BITY».

18. MaTepnanbHO-TeXHU4YeCKoe obecneyeHne AUCUMNIINHDI:

Jlabopatopusa (ans npoBeAeHWst 3aHATUA NEKLMOHHOIO

N CEMUHAaPCKOro TUMOB, TEKYLLEro KOHTPOns U
NPOMEXYTOYHOM aTTecTauum

r.BopoHex, nnowanb YHnBepcuteTckas, 4.1, nom.l,
ayn. 32

CneunanunsmpoBaHHas mebenb, Komnnekt yuebHoro
obopynoBaHusa "PaboTa HacocoB pasnuyHbIX TUNoB"
Tunoson koMnnekT y4ebHoro obopynosaHus "MexaHuka
XNOKOCTY -rnapasnuyeckun yaap"

JlabopaTopus (4nsi NpoBeAEHNS 3aHATUIA NTEKLMOHHOIO

CneuvanunsupoBaHHas Me6enb, CUMHTUNMSALMOHHBIN



http://www.lib.vsu.ru/

N CEMUHAaPCKOro TUMOB, TEKYLLEro KOHTPOns U
NPOMEXYTOYHOM aTTecTauum

r.BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
ayg. 38

ramma-crnekTpomeTp: 6nok aetektuposanusa BIBAO7T -
20P; BbicokoBOMNbTHbIN 6riok BHB-30-01 (ctangapT
"BekTtop"); yeunutenb BYWN-3K "BekTop"; aHanusartop
umnynscos AWA; 4K

KoMnbloTepHbIN Knacc, ayautopus Ans rpynnoBbIX U
WHAUBMAYaAnNbHbIX KOHCYMNbTaLWNA, NOMeLLeHre Ans
camMoCTOsATENbHOM paboTbl

r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,
aya. 40/5

CneunanunsnpoBaHHasi Mebenb, KOMNbIOTEPDI
(cuctemHble 6noku Intel Pentium-1V, moHuTOopbl LG
FLATRON L17428-8F) (30 T.) C BO3MOXHOCTbIO
noakntodeHns kK cetn «MHTepHeT» n obecneyeHnem
[0CTyna B 3NEKTPOHHYO HOPMaLMOHHO-
obpasoBaTtenbHylo cpeny yHuBepcuTeTa

Microsoft Windows 7, Windows 10 gorosop 3010-
15/207-19 o1 30.04.2019

LibreOffice (6ecnnaTtHoe u/vunn ceobogHoe MO
(nnueHsus: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe w/unu ceobogHoe MO
(nnueHsus: https://get.adobe.com/ru/reader/
legall/licenses)

Mozilla Firefox (6ecnnaTtHoe n/vnn ceobogHoe M0)
(nnueHsunsa:
https://www.mozilla.org/ru/about/legal/terms/firefox/)

19. OueHo4HbIe cpeaAcTBa ANs NpoBeAeHUs TeKyLen U NPOMEeXYTOYHON aTTecTalun

MopAOoK OLEHKN 0CBOEHMS oby4Yalowmummncs y4ebHoro MmaTepuana onpeaensieTcs
coAepXxaHMeM crneayLwmnx pasaenos AUCUMNIIMHBI

HanmeHoBaHue WHankaTop(bl)
r’ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” AOCTUXEHMS OueHouHbIe cpeacTsa
(moayns) 4 KOMMeTEeHUMN
1 Tembl 1-8 MK-5 MK-5.4 CobecenoBaHue,
MK-5.5 KOHTPOJbHbIE PaboThI
lMpomexyToyHas aTTectauns MyHkT 20.2.1
dopma KOHTpOns - 3a4eT Bonpocsl k 3a4eTy

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpegensioLwme

npoueaypbl oueHnBaHunsA

20.1 TeKywMin KOHTPONb yCNeBaemMocTun

KoHTpornb ycneBaeMocCT No AUCUMUNIIMHE OCYLLECTBNSETCS C MOMOLLIbIO CrieayoLwmnx

OLEeHO4YHbIX CpeacCTB:

JlabopaTtopHbie paboTbl, KONITOKBUYM

I'Iepequb BOMPOCOB K KOJIJTIOKBUYMY

1. OuddepeHumnanbHble ypaBHEHUS TMAPOrasocTaTnkn, nx obLuee pelleHne n YacTHble

cnyyaw.

KunemaTtuka xuagkoctn. Meton Sunepa. 3agaHus asmxkeHus. lNonHoe yckopeHue.

3. OgHoMepHble TEYEHUST BA3KOW HEC)KMMAEMOW XnakocTtu. MNpupoaa ruapaBnmyeckmx

CONPOTMBNEHMN. BbluMCnEeHne MECTHbIX CONPOTUBIIEHNA. 3aBUCUMOCTb KOadhdmumneHTa

MECTHOIro COnpoTMBEHUs OT Yncna PenHonbaca.

4. YpaBHEHVe OUHaMUKN B HanpsbkeHUsX. YpaBHEHNE HepaspbiBHOCTU ABUKEHUS.




5. ToHatne Tpybkm Toka n BUXpeBon Tpybkn, nx ceonctea. O6bEMHbBIN 1 MACCOBbIN
pacxofbl, XMBOE CeYeHne 1 ruapaBnuyeckui paguyc.

[dvHamuka ngeanbHOM XUOKOCTU, OCHOBHbIE ypaBHeHUA. VIHTerpan bepHynnu.
KuHemaTtuka TypOyneHTHbIX TedeHnin. Kputepuin PenHonbaca. NoHaTtue n omsnydeckni
CMbICIT PYHKLMK TOKA.

8. [umHamuka ngeanbHom xxuakoctn. ConpotusneHne gaenexHnda. PacnpegenerHune
AaBrneHnst BHE U BHYTPW NIIOCKOTO BUXPS.

9. ConpoTtuBneHue gasneHus npu 6ecumpkynsauMOHHOM N LMPKYNALNMOHHOM 0B6TekaHnn
umnmHapa.

10. ABmxeHne BaA3KoM XnakocTn. OCHOBHbIE ypaBHEHUSA. 3aBUCMMOCTb BA3KOCTU OT
TemnepaTypbl U AaBreHus.

11.TloTeHumanbHbIe NoCcKMe TeYeHUs. XapakTepucTnieckas (PyHKUMSA TedeHUs N npumepsl
NPOCTENLLNX TEYEHUN.

12. AnHamuka ngeansHom xungkoctn. ConpoTmeneHne gasneHnsa npy 6ecumpKynaynoHHOM
N UMPKYINSAUMOHHOM oBTekaHun uunuHapa. Kpusmc conpoTmBrieHms nnoxo obTtekaemMblx
Ten.

13. [Bm>xeHne BA3KOM Xnakoctu. YpasHeHne Haebe - CTokca n 6anaHca aHeprun. Nepexon
namMnHapHoro TeyeHnsa B TypbyneHTHoe. Kputnyeckoe yncno PenHonbaca.

14.'mppognHaMmnyYecKnin NOrpaHnYHbI Crion. YpaBHEHUS NaMUHAPHOIO NOrpaHUYHOro Cros
J1. NMpaHaTna. MNoHATue o0 TemnepaTypHOM U ANPFY3NOHHOM Crioe.

15. Pexxnmbl Te4eHNa 1 CTpYKTypa ABYyX(dasHbiX NOTOKOB. KpUTepum yCTONYNBOCTU PEXNUMOB
TeYeHU s ra30XXNOKOCTHbIX CUCTEM.

16.'mppasnuyeckne conpoTtmerneHnd. ConpoTUBNEHNE NyyKa CTEPXKHEN NPU UX
NPOAOSIbHOM O6TeKaHuN.

17.MpochunmpoBaHme pacxodoB 1 onpeaeneHne conpoTUBNEHUI NO KacceTaMm (kaHanam)
A0EepHOro peakTopa.

18.YpaBHeHne OMHaMUKN B HANpsXKeHUsX. YpaBHEHNE Hepa3pbiBHOCTU ABMXKEHUS.
YpaBHeHue 6anaHca aHeprun.

19.KuHemaTuka xumakoctu. lNoHaTue cpegHen ckopocTn. HTEHCUBHOCTL BUXPEBOM TPYOKK
N ee CBA3b C LIMPKYnsLnen CKopocTu.

20. AvHamunka ngeanbHom xmakoctn. ConpoTuBneHne aasneHns Npu obTekaHnm NNacTUHbI.
ConpoTtueneHue gaeneHnsa npu obTekaHnm npodouns B peLlieTke npodounen.

21.0pgHoMepHoe TeyeHue rasa. [NoHsaTMe cKopocTh 3BYyKa 1 vYncna M, Kputndeckas CKopocCTb
rasa. CBA3b TepMOANHAMUYECKMX NapaMeTpPoB B KaHanax nepeMeHHOro ce4eHus ¢
yucrnom M.

22.T1pssMOn 1 HENPSIMOWN rmapaBnn4ecknin yaap B Tpybax.



23.CTpyKTypa nrocKon orpaHuy4eHHoun cTpyu. epeHoc Tenna n BellecTsa B CTPySX.
Cuctemsbl cTpyin. CucTeMbI CTPYMN.

24.puMmeHeHne CTPYMHbIX pacyeTHbIX MOAenen B 3agadax a4epHON 3HEPreTUKK

25.0cob6eHHOCTM CTPYKTYpbI ABYX(a3HOro norpaHnyHoro cnos. O6pasoBaHne NeHoK,
PeXMUMbI X TeYEeHUs U pacnag.

26.CBA3b TepMOANHAMNYECKNX NapaMeTPOB B KaHanax nepemMeHHoro cedeHns ¢ yncnom M.

[MpaAMon ckavyoK ynroTHEHUS.

YpoBeHb
KpuTepum oueHnBaHnsa KoMmneTeHumm chopmupoBaH LLkana oueHok
HOCTU
KOMMNETEHLNN
O6y4arowmmnca OeMOHCTPUPYET MOSIHOe COOTBEeTCTBUE | [To8bileHHbIl 3aumeHo
3HaHWIN, YMEHWW, HaBbIKOB MPUBEAEHHbLIM B Tabnuuax ypO8EHb
nokasatensiM, cBobOAHO onepupyeT nNpUOBGPETEHHBIMU
3HAHMSAMW, YMEHUAMMW, TMPUMEHSIET UX NPU  PEeLUEeHUn
npakTUyeckmx 3agad
Ob6yyarowmnca OemMOoHCTPUpyeT COOTBETCTBME 3HAHWMN, ba3zoenili
YMEHWI,  HaBbIKOB  MpMBEAEHHbIM B Tabnuuax yPOBEHb

nokasaTtensam, HO OOnyckaeT He3HauuTemnbHble OLLIMOKY,
HETOYHOCTU, WCMbITbIBAET 3aTPyOHEHWS MpU  peLleHum
npakTU4eckMx 3agad

Obyuvatownnca AeMoHCTpUpyeT HenonHoe cooteeTcTBue |  [lopozoasill
3HaHWA, YMEHWW, HaBbLIKOB MpuBEAEHHbIM B Tabnuuax ypO8€eHb
nokasaTensm, [AonyckaeT 3HauyuTenbHble Owwunbkn npu
peLleHUn NpakTU4eckmx 3agad

Ob6yyalowmnca AeMoHCTpupyeT SBHOE HEeCOOTBETCTBUE - HezaumeHo
3HaHWA, YMEHWW, HaBbIKOB MpuBEAEHHbIM B Tabnuuax
nokasaTensam

20.2 NMpomexyToyHasa aTrectauusi

MpomexyToyHas aTTecTaums No AUCUUNNMHE OCYLLEeCTBMASIETCS C MOMOLLbIO CreayoLWmnX
OLEHOYHbIX CPeacTB:

CobecegoaHne no bunetam K 3a4eTy

20.2.1. NepeyeHb BONPOCOB K 3a4eTy:

Kakue nogxogbl MUMEKT MECTO MpU N3YYEHUN XXUOKOCTU 1 rasa.

[MNOTHOCTb XNAKOCTK U rasa.

BSA3KOCTb XXMAOKOCTU, U OCHOBHbIE (PU3NYECKME BESNTMYUHBI XapaKTepPU3yloLmne BA3KOCTb.
KaButauus.

TennonpoBOAHOCTb U TENSTIOEMKOCTb XXUAKOCTH.

C>XMMaeMOoCTb XUAOKOCTU U rasa.

YpaBHEHUS COCTOSAHMA rasa.

BrnvsHune 3aBMCUMOCTM BASKOCTU XKMOKOCTU OT TeMnepaTtypbl Ha paboTy MaLUuH.
3aBMCUMOCTb NSIOTHOCTM XXMAKOCTU OT TeMnepaTypbl U AaBNEHUS.

10 PacnpegeneHne ckopocTen No cevyeHuto NoTokKa.

11.Pu3nyeckas n xmumm4yeckasa ctabunbHOCTb XXUOKOCTW.

12.TOKCMYHOCTb 1 €€ 3aBMCUMOCTb OT Temnepartypsbl.

13.BnusiHne cXMMaemocCTn XUAKOCTU Ha paboTy npusoaa.

14.KncnotHoe 4ncro. YTo oOHO xapakTepusyeT B XXUOKOCTU?

15.B3anmMocBs3b U3NYECKMX BENNYNH XapaKTEPU3YIOLLMX BA3KOCTb XKNOKOCTU.
16.4T10 orpaHn4mnBaeT BepXHASA TOYKA NPUMEHEHUS XNOKOCTU B nNpmuBodax?
17.AnHammyeckas n KMHemMaTuyeckasi BA3KOCTb XKUAKOCTH.

OCONO RN =



18.Kakne punsnyeckne cBOMCTBA XKMUAKOCTU OrpaHNYMBAOT NPUMEHEHNE BOAbl B KAa4eCcTBe
paboyen cpeabl B npuBogax?

19. DYHKUUK XXMOKOCTU B NpUBOAE.

20.Kak BnvsieT cxmMmaeMoCTb XUAKOCTN Ha paboTy npuBoaa.

21.Kakue cunbl 4eNCTBYOT Ha NMOKOSALLYIOCS XUOKOCTb.

22.[asneHwne. [Npnbopbl ANs n3aMepeHnst AaBneHust.

23.[JaBneHune XUAKOCTU Ha HaKIMOHHYIO NITOCKOCTb.

24 .['ngpocTtaTtnyeckoe gasneHne n ero CBOUCTBa.

25.Bakyym 1 ero nsmepeHue.

26.lMbe3omeTpuyeckas BbicOTa N ero CBA3b C JaBNEHNEM.

27.0OCHOBHOE ypaBHeHWE rMapoCcTaTukm Ansg abCcontoTHO, NOKOALLENCS XKULOKOCTMU.

28.MpnHumn paboTbl MaHOMETPbI.

29.YpaBHeHue Junepa Ang OTHOCUTESNbHO NMOKOSLLENCS KUOKOCTU.

30.TloBepxHOCTN YPOBHS.

31.UHTerpupoBaHue ypaBHeHNA dunepa Ans paBHOYCKOPEHHOro ABMXEHUA?

32.Kakue pgonywieHns MMerT MECTO Npu BbIBOAE YPaBHEHNSA dunepa.

33.EauHnyHas maccoBas cuna. Ha npumepe, abcontoTHO NOKOALLENCS XXUAKOCTU, YKaXnte
€€ BennYmHy.

34.VHTerpupoBaHue ypaBHeHNa Junepa ansa spallaTeribHoro ABMXeHNS.

35.Mbe3omeTpbl 1 06NacTb X NPUMEHEHMS.

36.Kakuve pgonyweHns nMeloT MeCTo Nnpu BbIBOAE YpaBHEHNA dunepa ctaTukn?

37.Kakune Bbl 3HaeTe PM3N4eCKMEe BENMYMHBI, XapaKTepusylLime aBneHme.

38.Kak onpegenntb cuny, 4eNCTBYOLLYO Ha AHO 6aka, ecnu n3BeCcTHO AaBreHne cpeabl B
bake?

39.Kakas omsmyeckasi BenmymHa orpaHnymBaeT KpUTUYeCcKne N3MeHeHN YPOBHS XXUOKOCTU
B Ky30Be camocBana.

40.YpaBHeHns dunepa B KAaHOHMYecKon oopme.

41.KnHemaTtunyeckme arnemMeHTbl NoToKa XXUOKOCTH.

42.2HepreTnyeckmin CMbICI YNIEHOB YpaBHEHNA bepHynnu.

43.TvopaBnuyeckne afieMeHTbl NOTOKa XUOKOCTH.

44.05nemeHTapHas CTpynka n e€ CBOMCTBa.

45.TTOTOKM XXNOKOCTH.

46.0T1nn4ne ypaBHeHnsa bepHynnu ona ngeansHon U peanbHOM XNOKOCTU.

47.0npegenvTe ruapaBnumyecknin paguyc ansa Tpyobl KBagpaTHOro CeYeHNa CO CTOPOHOWN
«B».

48.B3anmocBA3b NOTEHUMANBbHON U KUHETUYECKOM AHEPTUM MOTOKA XXNOKOCTH.

49.YpaBHeHNEe HEPA3PLIBHOCTM ANS NOTOKA XXUOKOCTU.

50.YpaBHeHusa bepHynnu ans cTpynkn ngeansHom XnOKocTu.

51.Pacxon noToka XXnakocTu.

52.0npegenuTe rmugpaBnuyecknii paguyc anga Kpyrnow Tpybel pagnycom «Ry».

53.Mpnbop ans onpeaeneHnsa gaBneHMs NOTokKa XXUOKOCTMU.

54.[JaTe COOTHOLLEHME MEXOY CKOPOCTbLIO U AaBreHneM B ABYX CEYEHNAX KOHUYECKOM
Tpybbl NPU NOCTOAHHOM pacxoae.

55.Mpubop Ana namMepeHns CKOPOCTU NOTOKA XKUAKOCTH.

56.CXnmMaeMocCTb XUOKOCTU.

57.01nn4ne gBmxeHnsa TBEPLOro Tena oT ABMXKEHNSA NOTOKA XUAKOCTU.

58.Pexnmbl Te4EHUA KUOKOCTN.

59.PacnpefgeneHne ckopocTen No CEYEHUIO NaMUHAPHOIo NOoTOKa.

60.MecTHble rugpaBnM4eckne CornpoTUBEHUS.

61.BA3KOCTb XXNAKOCTW.

62. PYHKUNN XKXUOKOCTU B rTMAPOCUCTEMAX.

63. YCTaHOBUBLLASICA N HEYCTAHOBUBLLASICA OBUXEHUNE XUOKOCTH.

64. [Mbe30MeTpUYECKNI YKIOH.



65./cTeyeHmne XnagkocTm Yepes OTBEPCTUSA.

66. OnpepgeneHne notepb AaBnNeHUs NpU BHE3AMHOM PacLLUMPEHUN N CYXXKEHUN
Tpybonposoaa.

67.VHTerpupoBaHue ypaBHeHNA Junepa ans pasnmyHbiX BUAOB OBUKEHMS.

68. M'MapaBnnyecknin pacyéT TpybonpoBOaOB.

69.Kasutayms.

70. YpaBHeHe guHaMunkn dunepa.

71.. TpeboBaHusa K paboymMm XNOKOCTAM rMMOPOCUCTEM.

72.Pacxop XngkocTtun Yepes Tpybonposog Npu laMMHapHOM 1 TypbyneHTHOM pexnmax
TEeYEHMUS XNOKOCTMU.

73. 3aBMCMMOCTb NSIOTHOCTM XUOKOCTU U rasa.
74.B3anmocBA3b NoTEHUNANbHON U KNHETUYECKOW SHEPIUM NOTOKA XUOKOCTH.
75. 3aBNCUMMOCTb BA3KOCTU OT TemnepaTypbl.
76.AHann3 coctaBnAwLWMX ypaBHeHUS BepHynnu ¢ sHepreTn4eckom TOHKN 3peHUS.
77. Tpyba BeHTypbl.
78.Tpnbopbl ANs n3mepeHusi AaBneHuns.
79. N3mepeHne aaBneHnst 1 CKOPOCTU TEeYEHNSA NOTOKA XUOKOCTU B TpybonpoBoae.
YpoBeHb
KpuTepum oueHuBaHnsa KomneTeHumm chopmmpoBaH LLkana oueHok
HOCTU
KOMMNEeTEeHLUNN
O6y4arowmnca OeMOHCTPUPYET TMOSIHOe COOTBeTCTBUE | [108bileHHbIl 3aumeHo
3HaAHWN, YMEHWWA, HaBbLIKOB MpPUMBEAEHHbIM B Tabruuax ypoeeHb
nokasaTtensiM, cBOOOAHO onepupyeT NpUOBpPETEHHBIMU
3HaHUAMU, YMEHUAMU, MNPUMEHAET Ux nNpu peweHun
NpakTn4eCcKnx 3aaad
Ob6yyaowmnca OemMoHCTpupyeT COOTBETCTBUE 3HaHUM, ba3zoenlti
YMEHUN, HaBbIKOB npvBeOeHHbIM B Tabnuuax ypoeeHb

nokasaTtensam, HO OOnyckaeT He3HauuTenbHble OLLMOKW,
HETOYHOCTW, WCMbITbIBAET 3aTPyOHEHWS MpU  peLleHum
npakTUyeckmx 3agad

O6y4arowmmnca AeMOHCTPUPYET HEMOSTHOEe COOTBETCTBME lMopozoenbili
3HaHWIN, YMEHWW, HaBblkOB MpMBEAEHHbIM B Tabnuuax yPOBEHb
nokasaTtensiM, [[OMnyckaeT 3Ha4uTesbHble OWWOKN Npu
peLleHnmM NpakTUYecKMX 3agad

Ob6yyalowmnca AemMoHCTpupyeT SBHOE HEeCOOTBETCTBUE - HezaumeHo
3HaHWIN, YMEHWW, HaBbIKOB MpPUBEAEHHbLIM B Tabnuuax
nokasarensiv

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



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

