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PABOYASA MPOrPAMMA YYEBHOW AUCLUNIUHBI
B51.B.10 luHaMuKa XXuUaOKoCTHU U rasa

1. Koa n HaumeHoBaHMe HanpaBneHusi NoAroToBKK/cneynanbHOCTH:
14.04.02 ApepHble dur3MKa 1N TEXHONOMMK

2. Mpodnnb nogroToBkM/cneumnannsaums:

®u3nka aTOMHOro agpa 1 YyacTul

3. KBanudumkauma BbINnyCKHUKA: Marnctp

4. ®dopma oO6y4eHuUs: oYHas

5. Kachepnpa, oTBeyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTeNnn nporpaMmmbi:

K.dp.M.H., goueHT AnenHnkoB Anekcen Hukonaesn4

7. PekoMeHOoOBaHa:

HayyHO — MeTOaNYeCKMM coBeTOM hmanyeckoro coakynbteTa, NpoTokon Ne6 ot 24.06.2021

Pl npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwunsnyeckoro cdakynoteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToaUYEeCKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTokos Ne5.

8. YueOHbIn rop: 2021/2022 CemecTtp(bl): 2



9.Uenwu n 3apgauu y4ye6HOM AUCLUMNITUHBI

Llensimu oceoeHusi y4ebHoU OucyuniuHbl A68115K0MCs:
- OCBOEHME OCHOB MEXaHWKM XXUAKOCTU U rasa, npuobpeTeHne 3HaHmi B obnactu
AVNHAMUKM XNOKOCTU U rasa, andepeHumanbHbIX ypaBHEHUIN TMOpPOrasoctaThku,
npnobpecTn yMeHMs1 paccymTbiBaTb NOTEPU HA TPEHME U MECTHbIE COMPOTMBIIEHMUS B
anemMeHTax TpybonpoBOAOB; ONpeaenaTb PEXUM TEYEHUS XKNOKOCTM UK rasa;

3adayu y4ebHoU OuCyUMNUHbI:
- NpMoBpPECTN YMEHUS peLLUEHNsT YPaBHEHUIN MOPOCTATUKN;
- HAy4YUTbCS MCNOSb30BaThb B MPAKTUYECKNX pacdeTax ypaBHeHNe BepHynnu; BbINOMHATb
rmgpasnuyeckoe npounmpoBaHne akTMBHOM 30Hbl PEAKTOPHOWN YCTaHOBKWN C BOASHbLIM U
ra3oBbIiM TEMMOHOCUTENEM

10. MecTo yuye6HOM AncCUUNNUHBLI B CTPpyKType OOI:
OucunnnuHa oTHocutcss K 6asoBon 4vactu uumkna b1.B
y4yacTHMKaMn obpasoBaTenbHbIX OTHOLUEHWNN).

(Hactb, dopmupyemas

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNNMHE/MOAYNIO (3HAHUS, YMEHMUA,
HaBbIKW), COOTHECEHHbIE C NNaHUpPyeMbIMU pe3yribTaTaMu OCBOEHUA oGpa3oBaTeribHOM

nporpamMmmbl (KOMneTeHLIVIFIMM) n UHANKaTopaMn X 4OCTUXEHUA .

Koga HassaHwne Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHns
KOMMNEeTEHLMN
3HaeT TepMUHbI 1 3HaTb: TepMuHbI 1 onpegeneHns B obnactu
MK.5.4 | onpenenenus s OVNHAMUKW XKUOKOCTU U rasa;

CnocobeH ' obnactu guHamukn | gudpdepeHumanbHble ypaBHEHNUs
OCyLLEeCTBNATb XWMOKOCTU 1 rasa. rmgporasoctaTukuy, ux obluee pelleHme un
KOHTPOnb, YacTHble Cny4Yau; ypaBHEHNE OVHAMUKMN B
opraHu3aumio n HanpsKeHWsX; ypaBHEHWE Hepa3pbiBHOCTH
nnaHvpoBaHune OBWKEHWs1; ypaBHeHne banaHca aHepruv;
©e3onacHomn 00BEMHBIV 1 MACCOBbIN pacXofbl, XXMBOE
akcnnyartauum ceyeHune v rngpaBnuyeckuin paguyc; NoHaTHe
TENno- n CpeAHen CKOPOCTU; MHTEHCUBHOCTb BUXPEBOM

MK-5 | snektpoobopynoB PaCCUNTLIBAET Tpyb6KM 1 ee cBA3b C LMpKynsaumnen cilfopocm; §
aHwus, KMHEeMaTuKy TypOyneHTHbIX TEeYEHWUIA; KpUTepun
TpybonpoBoaos, MK-5.5 EA%Tciﬁwuga TpeHne n PeriHonbaca
naporeHepaTopoB
AQ3C, a Takke CONpOTMBNEHNS. YMeTb: paccumTbiBaTb NOTEPU HA TPEHUE U
OCHOBHBbIX MECTHbIE CONPOTUBMEHUSA
¢oHOoB
peakTopHOro Bnagetb: HaBbikamMy NCNONb30BaHUSA OCHOBHbIX
otaenexus ASC WHCTPYMEHTalbHbIX CPEACTB BXOASLLUX B COCTaB

3KCNeprMeHTanbHbIX CTEHOOB M YCTaHOBOK

12. O6beM gucumunnuHbIl B 3a4eTHbIX eauHuuax/yac — 2/72.

dopMa NPOMEeXYTOYHOM aTTecTauum - 3a4et

13. TpyAOEeMKOCTb N0 BuAam y4eoHoun paboTbl

TpyooeMKocTb
Bug yuebHolt paboTbi Bcero Mo cemecTpam
2 cemecTp
AyauTopHbIe 3aHATUSA 36
nexkuumn 18 18
B TOM vucne:
npakTn4eckmne




nabopartopHsle 18 18
CamocTosTenbHas paborta 36 36
B TOM 4ucrie: KypcoBasi paboTta (MpoekT)
dopma NpomMeEXyTOYHON aTTecTaumm 3aver 3aver
WToro: 72 72

13.1. CopepxaHue gUCLUMNIINHDI

n/n

HaumeHoBaHve pa3sgena
OVCUMNIIUHBI

CopnepxaHue pasgena aucumniunHbl

Peanunzauyus
pasgena
OVUCLUUNMNWHBI C
NMOMOLLIbIO
OHNaWnH-Kypca,
JYMK *

1. Nekuun

1.1

AKcrnomaTnka MexaHukm
XNOKOCTU 1 rasa.

AKcrMomaTrka MexaHuKu XUAKocTu 1 rasa. Cmbicn u
3Ha4YeHVe OCHOBHbIX MPeaMnONOXeHNI XXNOKON U
razoobpasHow cpefbl: CNIOWHOCTU U NErkomn
NoABMXHOCTW. ['paHULbl NPUMEHMMOCTM 3aKOHOB
OBWKEHUs XXMAKOCTU K rasy (2 yaca).

1.2

OundpdepeHumanbHblie
ypaBHeHUS
rmaporasoctaTuku, Ux
obLee pelleHne N YacTHble
cny4am.

OuddepeHumanbHble ypaBHEHNS TMAPOra3ocTaTuky,
nx obLyee pelleHme 1 YacTHble Criyyaum.
OTHocuTenbHoe paBHoBecue. OCobeHHOCTH
Knaccudmkauum cun, 4ENCTBYHOLNX B XXUOKOCTHN.
Pun3nYecknin CMbICN KOMMOHEHT TEH30pa HanpsiXxXeHuw,
0OLLHOCTbL CBOWCTB AaBNEHUS B NOKOSLLLENCA U
naeanbHOWM XUAKOCTU. YpaBHEHE ANHAMUKN B
HanpsXeHusX. YpaBHEHNE HePa3pPbIBHOCTM ABVKEHUS.
YpaBHeHne BanaHca 3Heprum

1.3

MeTtoa Onnepa. OCHOBHblE
MOHATUS OBWKEHUS
KNOKOCTU

MeTtog Ouinepa. 3aganus aswkeHus. MNonHoe
yckopeHue. PasnoxeHue ABWKXEHUS Ha KBa3UTBEPOOE
n nedopmMaLmoHHoe. NoHATne Tpybkn Toka n
BUXPEBOW TPyOkM, nx ceorcTBa. OBLEMHbLIN K
MaCCOBbI PaCXOAbl, XXUBOE CEYEHNE U
rmgpasnuyeckmun paguyc. lNoHaTne cpegHem CKOPOCTMW.
MHTEHCMBHOCTb BUXPEBOW TPYyOKN 1 ee CBA3b C
umpkynaumen ckopoctn. KuHematmka TypOyneHTHbIX
TeyeHun. Kputepun PenHonbaca. MNoHsaTre un
PM3NYECKNIA CMbICTT PYHKLUM TOKa. YpaBHEHUSA NINHWIA
TOKa vepe3 PyHKUMo Toka. MNMoTeHumanbHble Nockue
TeYeHus. XapakrepuctTnyeckasa pyHKUNS TEYEHMS U
npuMepbl NPOCTENLLNX TEYEHUM.

1.4

OCHOBHbIE ypaBHEHMS
OBVXXEHUST XXUAKOCTU

OcCHOBHbIE ypaBHEHMS. 3aBMCMMOCTb BA3KOCTU OT
Temnepatypbl 1 gaeneHus. O6obeHHas rmnoTesa
HbloTOHa 0 CBA3KM TeH30pa HanNpPsKeHU U TeH30pa
ckopocTen gedopmaumn. YpasHeHne Haebe - CTokca
1 6anaHca aHepruun. [uccunaumsi MexaHu4eckom
3Heprum u TennoobpasoBaHmne. Hensotepmuyeckoe
OBVKeHue rasa no Tpybe npu Hanu4mm
conpoTtueneHus. Nepexon NaMMHapHOro Te4YeHusi B
TypOyneHTHoe. Kputnyeckoe ymcno PenHonbaca.

15

'mopaesnunyeckne
COMpPOTUBIEHNS.

Mpupoga rugpaBnUYECcKUX CoONPOTUBIIEHWIA.
BbluncrneHne MecTHbIX CONpoTMBIEHNI. 3aBUCMMOCTb
KoadhmLUmMeHTa MECTHOIO COMPOTMBIIEHNS OT YMcna
PenHonbaca. llammHapHoe ABWMXeHWE B KaHanax.
PacnpefeneHne ckopocTen U 3aKoHbl COMPOTMBIEHNS
B MO paBnMYECKM MaaKMX 1 LWepoxoBaTbix Tpydax.
OcobeHHOCTM TeYEHUST HA HaYanbHbIX y4acTKax
kaHanos. ConpoTuBNEHNE Ny4dKka CTEPXKHEN MPU KX
NpoAonbHOM obTekaHun. [NpodunnpoBaHue pacxogoB
1 onpegeneHne cConpoTUBIIEHUI MO KacceTam
(kaHanam) sigepHoro peaktopa. ConpoTMBNeHne ny4ka
CTEPXXHEN NpY MX NoNepevyHOM OBTEeKaHUN.




OnpeaeneHne MMHMManNbHOM MOLLIHOCTU Hacoca,
HeobxoanMow Ans nepekavykn TENNIOHOCUTENS Mo
pa3BeTBNEHHOW MK KonbueBon ceTu. MNMpsmon un
HeNpsIMoOW rnapaBnMyeckuin yaap B Tpybax

1.6

YpaBHeHue bepHynnu

WHTerpan BepHynnu - kak YacTHoe peLueHune
YpaBHEHUI ABWXeHWS. Y paBHeHne aHeprum. CBa3b
3HTanbNuM ¢ pyHKUMeEN aaBneHns B agnabaTtnyeckmx
npoueccax. Tennoas popma uHterpana bepHynnw.
Mpumepbl NpUMeHeHns uHTerpana bepHynnu.
ConpoTtueneHve gaeneHus. PacnpegeneHue
[aBreHns BHe U BHYTPU NAOCKOrO BUXPSI.
ConpoTvBneHne aasneHusi npu 6ecLUmMpKynsaLMOHHOM
W LUMPKYNAUMOHHOM o6TekaHun umnuHapa. Kpusuc
COMPOTMBIEHUS NNOX0 0OTEKAEMBIX Ten.
ConpoTvBneHne aaBneHusi npu o6TekaHUM NacTUHBbI.
ConpoTvBneHne aaeneHusi npu obTekaHum npoduns B
pelweTke npodunen. OgHOMepHOE TedeHne rasa.
MoHATMe ckopocTH 3ByKa M Yncna M, kputnyeckas
CKOpOCTb rasa. CBA3b TepMOgUHAMUYECKMX
napamMeTpoB B KaHarax NepeMeHHOro ce4eHus ¢
yncnom M. MNpsiMon ckayvok ynnotHeHusi. CBAsb
TepMoauHaMMYecKnx napaMeTpoB nepeq u 3a NPsiMbIM
CKa4yKoMm

1.7

Pexumbl TeveHus
xupgkoctu. Teopus
nogobwus

®usmyeckoe npeacTaBneHne o NorpaHU4HOM CIIOeE.
YpaBHeEHMS NaMUHAPHOro norpaHu4Horo cros Jl.
MpaHaTng. [NoHaTne o TemnepaTypHOM U
Anddy3noHHOM crioe. XapaKTepHble TOMLWMWHbI B
norpaHn4yHom croe. lNepexon nammHapHoOro
NorpaHMYHOro cnos B TypOyneHTHbIN. PakTopbl
BnusoLwme Ha nepexoq. CTpykTypa niockon
orpaHnyeHHon cTpyw. lNepeHoc Tenna u BellecTBa B
cTpysax. Cucrembl cTpyn. lNpuMeHeHne CTpyrHbIX
pacyeTHbIX Mogenen B 3agayax aaepHON SHEPreTrkn

1.8

[ByxdasHble NoTokn

PexvmMbl TedeHus u CTpykTypa ABYXdasHbIX NOTOKOB.
Kputepuii yCTOMYMBOCTU PEXNMOB TEYEHWS
ra3oXuOKOCTHbIX CUCTEM. Y paBHEHUS COXpaHEHUS

OO HOMEPHOIO TEYEHUS ra30XXMAKOCTHON CMECMH.
OnpefgeneHne KpUTUYECKOrO pacxoda BCKMMatoLLEero
TEeNnnoHOCUTENSA U NAapaMeTPOB ero COCTOAHMS NpK
pasrepmeTm3auny peakToOpHOro KOHTypa.
OcobeHHOCTH onpeaeneHns MECTHLIX COMPOTUBIEHUI
N CONPOTUBIIEHNSI TPEHMS B ABYX(da3HOM MOTOKE
HeoborpeBaembIx 1 0OOrpeBaeMbIX KaHasoB.
ConpoTtuBneHve npy NPoAONbHOM TEeYEHUN
napoBOASHON CMeCU BAOMb NyyKa CTEPXHEN.
OcobeHHOCTM CTPYKTYpbl ABYX(pa3HOro norpaHnyHoro
cnosi. Obpa3oBaHNe MIEHOK, PEXUMbI X TEYEHUS U
pacnag. [NpnynHbl 3pO3MOHHOIO N3HOCAa NONaTokK
TYpOWH. MMpUYMHBI BO3MOXHOTO “3anupaHuns” KaHanos
Npv TEYEHUW XMOKOCTU C Ny3blpbkamMu rasa. l[NoHaTre o
TENMOBbIX CKayKax, Ckavykax KoHO4eHcauum B
OBYyXd)a3HOM NOTOKe

2. llabopaTopHble paboTbl

2.1

2.2

2.3

2.4

HarHeTatenu

I/Iayqume HACOCOB pa3J1In4HbIX TUMOB

WccnegosaHne xapakTepucTuk Tpy6onpoBoos.

I/IsyquMe noTtepb AaBlieHna npu Te4eHnm Xnakoctum
vapoyaap

N3yyeHne nameHeHns xapakrepa gaBneHus npu
paboTe apmatypsbl
Onpeaenexne koadduumneHTa Japcu

13.2. Tembl (pa3genbl) AUCUMNNUHBI U BUAbI 3aHATUN

[ Ne |

HanmeHoBaHue TeMbl

Buabl 3aHaTUM (KONMYECTBO YacoB)




n/n (pasgena) oucuMninHbI CamocrosaTenbHasi

Jlekumu Mpaktuyeckune | JNlabopaTopHble pabora Bcero
1 AkcnomaTnka MexaHuKm > 5 4 8
XWOKOCTW U rasa.
OudppepeHumanbHble
ypaBHeHust
2 | rmgporasocTtaTtuku, Ux 2 2 4 8

obLee pelleHne n
YyacTHble cry4Yau.

MeTopg Onnepa.
3 | OcHOBHble MOHATUA 2 2 4 8
OBWKEHUSI XXKMOKOCTU

OcHOBHble YpaBHEHUS

4 2 2 4 8
OBWKEHNS XXNOKOCTU
M'mppaenuyeckne

5 2 2 4 8
CONPOTUBMEHUS.

6 | YpaBHeHve BepHyrnnu 2 2 4 8
Pexxmmbl TedeHns

7 | xupgkoctun. Teopus 2 2 6 10
nogobus

8 | OByxdrasHble NOTOKK 4 4 6 14
WToro: 18 18 36 72

14. MeToau4ecKkue yKkasaHus Ans 06y4aroWwmxcs No 0CBOEHUIO AUCLUNIIUHbI
NanoxeHne maTtepuana npenogasaTernieM HeobxoaMMo BecTM B oopme, AOCTYNHOW Ans

NOHUMaHunA. [Ona  ynyyweHus ycBoeHust yvyebHoro maTtepuana HeobXoguMoO NPUMEHSATb
TpagvUMOHHbIE U COBPEMEHHble TexHU4eckue cpeactsa obyyeHusa. [na camocToAaTenbHOro
n3y4YeHns oTBeOeHO BpeMs Ha BCe pasfensl Kypca.

CTtyoeHTaM Ha nekumax HeobxoaMmo BeCTW MNOAPOOHbLIN KOHCMEKT W cTapaTbCs MOHATb
mMaTepuan Kypca, He CTeCHATbCA 3ajaBaTb npenogaBaTento BOMPOCbl Ans  yriybneHHoro
NMOHUMAaHUA KOHKPEeTHbIX npobriem kypca. [OnA nomHoro noHWMMaHua matepuana criegyet
aKTMBHO WCMNONb30BaTb KOHCyNbTauuwu. [na caMOCTOATENbHOro M3y4eHUs pasfenoB Kypca,
pekoMeHOOoBaHHbIX  MnpenojasaTtenem, HeobxoaMMo nonb3oBaTbCAd  OCHOBHOW n
OOMONHUTENLHOM NUTEPATYPON, UHTEPHET-PEecypcamu.

Ha npaktuyeckux 3aHATMAX HeobxoauMOo yMeTb pellaTb 3ajadv U aHanmsnpoBaTb peLueHue,
Ha YCTHbIX onpocax oby4yaemblil JOIDKEH YMETb AEMOHCTPUPOBATL MOSTYYEHHbIE Ha NEeKUUax v
NPaKTUYECKNX 3aHATUSX 3HAHUSA, YMEHUS U HaBblKW, OTBEYaTb Ha MOCTaBIIEHHblE BOMPOCHI,
nogaepxueaTb ANCKYCCUIO MO CyLLECTBY BoMnpoca.

15. lMepe4yeHb OCHOBHOMW W [ONONHUTENbLHOW nUTepaTypbl, PECYpPCOB WHTEpHeT,

HeobXoAUMbIX ANA OCBOGHUA AUCLUNIUHbI (Criucok fiumepamypbl 0hopMIISemcs 6 coomeemcmeuu
¢ mpebosaHusamu FOCT u ucnonb3yemcs obujasi ckeo3Hasi Hymepauusi Oris ecex U008 UCMOYHUKO8)
a) OCHOBHas nutepartypa:

Ne n/n McTo4YHnK
1 MpaBuna yctponcTtea n 6e3onacHomn akcnnyaTaumm obopygoBaHus 1 TpyGONpOBOAOB aTOMHbIX
3HepreTmyeckmx yctaHook, NMHAD M-008-89, “Oneproatommagat”’, M, 1990
5 Bnaros 3.E., VBHuuknii B.A. dpoccenbHo-perynupytoias apmatypa TOC n ASC,
“OHeproatomunsgat”’, M, 1990.
3 TaBacTwepHa P.A. N3rotoBneHne n MoHTax TexHonormyeckux Tpybonposogos, M,
“Ctponusgat”, 1980.

0) gononHuTenbHasa nuTepaTtypa:
Ne n/n NcToYHnK

4 Poboxes A.B Hacocbl ans atoMHbIX 3HepretTudeckmnx ctaHuum, M, “OHeprus”, 1979.

5 MpoeKTHO-KOHCTPYKTOPCKas AoKyMeHTaums. icnonHutenbHas AoKyMeHTauums, nacnopra,
3aBo/cKas AOKYMEHTaLMS, MHCTPYKLMM MO 3KCnnyaTauum.




6 OT4yeTHO-coaTovHass OOKyMeHTaums (aKTbl BXOLHOMO KOHTPOMS!, MPOTOKOSbl MPOMbIBOK,
rMapaBINYECKNX UCMbITAHWIA, MPOTOKOSbI MHONBMAYAIbHbIA UCMbITAHUA)
7 Maprynosa T.X. AToMHble 3HepreTuyeckune ctaHumu, M, “Beicluas wkona”, 1984

B) MH(pOpPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypcbl (oduumanbHble Ppecypebl MHTEPHET)*:
Ne n/n Pecypc

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

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrne4vyeHUss AN CaMOCTOATENIbHOM pPaboTbl
(y4ebHo-memodudeckue pekomeHOayuu, rnocobus, 3adayHuku, mMemodou4yecKue yKasaHusi M0 6bIMOSTHEHUI
npakmu4eckux (KOHMPOIibHbIX), Kypcoebix pabom u dp.)

2003 .— 202, [2] c.

Ne n/n NcTouHMK
LkypueHko W.. 3. MexaHuKa xuakocTu 1 rasa, unm MexaHuka 6e3biHEPTHON Macchbl (MexaHuka
1 cpeabl) / U.3. WkypyeHko .— BopoHex : LieHTpanbHo-YepHo3eMHOe KHKHOE n3gaTensCcTBo,

Kupunnog . J1. CnpaBoYHUK N0 TENMNOrMapaBnmMyecknm pacyetam (a4epHble peakTopbl,
2 TennoobmeHHuKkK, naporeHepatopsl) / M.J1. Kupunnos, K0.C. KOpbes, B.I. Bo6kos ; nog obwy,.
pea. N.J1. Kupunnosa .— 2-e u3g., ucnpaen. n gon. — M. : OQHeproatommnsgart, 1990 .— 358 c.

2018. - 17 c.

MeToaunyeckme pekoMeHaaLumM No opraHn3aumm CamoCcToATENBHOM paboTbl CTYAEHTOB
3 HanpasneHus 14.04.02. AgepHble pusunka u TexHonorun, - Baxtens B.M., Tutosa J1.B. — BI'Y.

17. OO6pasoBaTtenbHble TEXHONOrMWU, UCNONIb3yeMble MNpu peanusauum y4ebHOM
OUCLUMNMNHBLI, BKNOYass [AUCTaHUUOHHble oOpasoBaTtenbHble TexHonoruun (OOT),
aneKkTpoHHoe oby4yeHue (J0), cMelwlaHHOe 0Oy4YeHue):

Mpn  npoBedeHMM  3aHATMMA N0  OUCUUNMMHE  WUCMOMb3YKTCA  creayloLlime

o6pasoBaTean ble TEXHOJIOTNW:

— aKTMBHbIE U NHTEPaKTMBHbIE (POPMbI MPOBEAEHMUS 3AHATUN;
— KOMMbIOTEPHbIE TEXHOSOMN NPU NPOBEAEHNN 3AHATUIA:
— npe3eHTauuoHHble MaTepuarnbl M TEXHOMOTMM NpU OOBbSACHEHMM MaTepuana Ha

JIEKUMOHHbIX U NPaKTUYECKNX 3aHATUAX;

- cneynanmsanpoBaHHoe obopyaoBaHMe npu NpoBeaeHnn nadopaTopHbIX paboT;
— pa3bop KOHKPETHbIX CUTyauun Npu MOCTAaHOBKE Uuenen un 3agad Kk paspaboTke

NPUKNagHbIX Nporpamm,

npu BbIOOPe nporpammHoro obecneyvyeHnss No YCTaHOBIEHHbIM

KpuTepusam, npu paspaboTke nporpamMm rno npeaycMOTPEHHBIM anropuTtMam 1 MetTogam
Onsa camoctoatensHon pabotbl ucnonbdyetca OBC YHuBepcutetckas ©ubnuoteka

online - www.lib.vsu.ru -

3HE BrlY. TllporpammHoe obGecneveHue,

npuMeHsieMoe npwu

peanusauun aucumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,

Mozilla FireFox.
JncTaHUNOHHbIE

obpasoBartenbHble

TeXHONormm

(0OT)

NPUMEHAIOTCA C

“cnonb3oBaHMeM 06pa3oBaTeNbHOrO nopTana «ANeKTPOHHbI yHMBepcuTeT BIY».

18. MaTepuanbHO-TeXHU4YeCKoe obecneyeHme AUCLUUNIIUHbI:

JlTaBGopatopus (onsa npoBegeHnst 3aHATUNA NTEKLIMOHHOTO
N CEMUHaPCKOro TUMOB, TEKYLLIEro KOHTPOIS U
NPOMEXYTOYHOWN aTTecTaumm

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

CneuvanusmpoBaHHasa mebenb, Komnnekt y4yebHoro
o6opynoBaHusa "PaboTa HacoCcoB pa3nuyHbIX TMMNOB"
TunoBor KoMnnekT y4ebHoro obopyaoBaHus "MexaHuka
XnOKocTu -rmapaenuyeckun yoap"

JTaBGopatopus (onsa npoBegeHnst 3aHATUIA NTEKLMOHHOTO
N CEMUHaPCKOro TUMOB, TEKYLLIEro KOHTPOSSA U
NPOMEXYTOYHON aTTecTaumm

r.BopoHex, nnowaab YHuBepcutetckasa, .1, nom.l,

CneuvanusmpoBaHHas mebenb, CLUMHTUIIALNOHHBIN
ramma-crnektpomeTp: 6rnok getektmposaHusa BITBA7T -
20P; BbicokoBonbTHEIN 6ok BHB-30-01 (cTaHgapT
"Bektop"); yeunutens BYW-3K "BekTop"; aHanusaTop
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ayn. 38

umnynscoB AW; 4K

Ayautopusi Ans caMoCTOATENbHOW paGoThl.

r. BopoHex, nnowaab YHuBepcutetckas, 4.1, nom.l, CneumnanusmpoBaHHas mebenb, komnbioTepbl Pentium-
aya. 5071 I, 1 (10 wT.), o6beANHEHHbIE B NOKarbHY0 CeTb C

BO3MOXHOCTbIO NMOAKMKYEHNA K CETU ((MHTepHeT».

19. OueHo4HbIe cpeancTBa Anlsd npoBeneHusA TeKymeﬁ n npome)KyTquoﬁ aTrectauuu

nOpﬂ,D,OK OLEHKMN OCBOEHUA O6y‘-la|-0UJ,I/IMI/ICF| y‘-le6HOFO MaTepuarna onpeaendetcd

coeprXaHmem cnegyrowmnx pasgenos ANCUUNITNHDBILL

HaumeHoBaHue WugmkaTtop(bl)
r’|\}|g1 pasgena gucumniuHbl Ko“a';?;)e"' DOCTWKEHUA OueHouHble cpeacTBa
(moayns) Y KoMneTeHUnn
1 Tembl 1-8 K-5 MK-5.4 CobecepnosaHue,
MK-5.5 KOHTPOJIbHble paboThbI
MpomexyTouHasa aTTecTaums MyHkT 20.2.1
dopma KOHTpons - 3a4eT Bonpocel k 3auety

20 TvnoBble OLEHO4YHble cpeactBa M MetToguyvyecCkKkune martepuanbl, onpegendrowjue
npoueaypbl oueHnBaHuA

201 T

eKYLLUMA KOHTPOsb yCNeBaeMoCTun
KoHTpornb ycneBaeMocTy No ANCUMMNIIMHE OCYLLECTBISAETCH C NOMOLLLIO CreayoLmx

OLIEHOYHbIX CPeacTB:

JTabopaTtopHbie paboTbl, KONITOKBUYM

MepeyeHb BOMPOCOB K KONMOKBUYMY

1.

OndbdepeHumnansbHble ypaBHEHMS TMAPOras3ocTaTMkm, Nx odLee pelleHne n YacTHble
cny4yaw.

KuHemaTtuka xxuagkoctn. Metoa Sunepa. 3agaHus asmxkeHus. NonHoe yckopeHue.
OaHoMepHbIe TEYEHUS BA3KON HECXKMMAEMOW XMUAKOCTU. [pupoaa rmgpaBnmyeckmnx
COMPOTUBIIEHUI. BbluMCNEHNE MECTHbIX CONPOTMBAEHNI. 3aBUCMMOCTb KO3dhdmUneHTa
MECTHOro conpoTmBneHus ot Yncna PenHonbaca.

YpaBHeHWE AUHAMUKN B HANpsXKeHNAX. YpaBHEHNE HePa3pPbIBHOCTU OBUKEHUS.
lMoHATne TpyOKkM ToKa 1 BUXpeBon Tpybku, nx ceonctea. O6bEMHbIN 1 MacCOBbIN
pacxofbl, XXMBOE CeYeHne u rmgpasnuyeckni paguyc.

[vHamuka ngeanbHOM XUOKOCTU, OCHOBHble ypaBHeHUs. HTerpan bepHynnu.
KuHemaTtuka TypOyneHTHbIX TeveHnin. Kputepuin PenHonbaca. MNoHsTtue n domnsnyveckni
CMbICIT (OYHKLIMWN TOKA.

OunHamuka ngeansHom xmnakoctn. ConpoTusneHne gasneHuns. Pacnpegenenune
AaBlieHUsi BHE U BHYTPU NNOCKOro BUXPA.

ConpoTuBneHue gasneHuns npy 6ecumpkynsaymoHHOM U LMPKYNSLMOHHOM OBTeKaHun

LuMnNuHApa.




10.BmkeHne BA3KOM XNOKOCTU. OCHOBHbIE ypaBHEHUS. 3aBUCUMOCTb BA3KOCTU OT
TemnepaTypbl 1 JaBIEHWS.

11.ToTeHumanbHble NNockMe TedeHus. Xapakrepuctunieckaa yHKUMS Te4eHUs 1 npumepsl
NPOCTENLLNX TEYEHUN.

12.nHamuka naeanbHOn xuakoctn. ConpoTueneHne aasneHus npy 6ecumpkynayMoHHOM
N LMPKYINALMOHHOM 0B6TekaHuu uunuHapa. Kpusmc conpoTuBieHUs Ninoxo obTekaeMblx
Ten.

13.1BuxeHune BA3KOW XMAKocTU. YpaBHeHne HaBbe - CTokca n 6anaHca aHepruu. lNepexon
namMuHapHoro TedeHnsa B TypbyneHTHoe. Kputnyeckoe uncno PenHonbaca.

14.TnapoanHaMNYeCKMn NOrpaHNYHbIN CROon. YpaBHEHNSA NTaMUHAPHOIO NOrPaHUYHOro Cnost
J1. MpangTns. NoHaTre o TemnepaTypHOM U A Py3MOHHOM Crioe.

15. Pexnmbl Te4eHUs 1 CTpyKTypa AByxdasHbiX MOTOKOB. KpuTepnin yCTONYMBOCTU PEXMMOB
TeYeHMUs ra3oXXNOKOCTHbBIX CUCTEM.

16.mgpaBnuyeckune conpotTmaneHns. ConpoTnBNeHne nyvyka CTep>KHen npu nx
NPOAOSIbHOM O6TeKaHuN.

17.TpodunmpoBaHmne pacxogoB 1 onpeaesieHme conpoTUBIIEHUI MO KacceTaM (KaHanam)
A0epHOro peakropa.

18.YpaBHeHWe OMHaMVKM B HANpshXeHUsX. Y paBHEHE HEPa3PbIBHOCTU ABUMXKEHUS.
YpaBHeHne banaHca 3Heprum.

19. KnHemaTtumka xmngkoctun. oHsTue cpegHen ckopocTn. MIHTEHCMBHOCTbL BUXPEBOWN TPYOKM
N ee CBA3b C LMPKYNALUNEn CKOPOCTH.

20.0uHamurka naeanbHon xugkoctn. ConpoTuBrieHne gaBreHns npy obTekaHum nnacTuHbl.
ConpoTusneHue gasneHus npu obtekaHmm npocunsa B peweTke npocunen.

21.0aHOMepHOe TeyeHue rasa. [NoHATne ckopocTh 3ByKa 1 uncna M, kputudeckass CKOpoCTb
rasa. Cesasb TepMOANHAMUYECKMX NAapaMeTpoB B KaHanax nepemMeHHOro Ce4eHns ¢
yucnom M.

22.T1psasMon n HenpsAMOW rmapaBnMyYeCcKknin yaap B Tpybax.

23.CTpyKTypa NiocKon orpaHMYeHHon cTpyu. [epeHoc Tenna v BewecTBa B CTPYSIX.
Cuctemsbl cTpyn. Cuctemsl CTpyn.

24.TTpuMeHeHne CTPYMHbIX pacyeTHbIX MOAenen B 3agadax 90epPHON SHEPreTUKK

25.OcobeHHOCTM CTPYKTYpPbl ABYxda3Horo norpaHn4Horo crnosa. ObpasoBaHune NneHok,
PeXUMbl UX TEYEHNS 1 pacnag.

26.CBs3b TEpMOONHAMMYECKUX NAapaMeTPOB B kKaHanax nepemMeHHoro cedeHusi ¢ ymcnom M.

[MpsamMon cka4vyoK ynnoTHEHUS.

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHLumin ccopmmpoBaH LLikana oueHokK
HOCTU




KOMMNeTeHLNN

OOyuvatolwmncss AeMOHCTPUPYET MOSMHOE COOTBETCTBUE
3HaHUA, YMEHWIA, HaBblKOB MPUBEAEHHbIM B Tabnuuax
nokasatensMm, cBob6oOgHO onepupyeT NpUoBpPeTEHHBIMU
3HaHUSIMK, YMEHUSIMU, MPUMEHSIET WX NpU  peLleHun
npakTU4eckux sagay

[NosbiweHHbIU
ypO8EHb

OOyyvatowmincss geMOoHCTpUpYyeT COOTBETCTBUE 3HAHWUWA,
YMEHWI,  HaBbIKOB  MPUBELEHHBIM B Tabnuuax
rnokasaTtensim, HO [OOMyCKaeT He3HaYUTENbHble OLLMOKM,
HETOYHOCTW, WCMbLITbIBAET 3aTPYLHEHUS NPU  peLleHun
NnpakTU4eckMx 3agay

baszoenll
yPOBEHb

OO6yuvatoLmincss eMOHCTPUMpPYEeT HEMosiHoe COOTBETCTBMUE
3HaHWI, YMEHMWI, HaBbIKOB MNpUBEOEHHbIM B Tabnuuax
rnokasaTtensiM, LOMNyckaeT 3Ha4yuTerlbHble OWMOKN npu
peLleHnn NpakTU4eckMx 3agay

lNopozosnlli
ypOB8€eHb

3aumeHo

O6yuvatomincss OemMOHCTpUpYyeT SIBHOE HEeCOOTBETCTBME
3HaHWI, YMEHWI, HaBbIKOB NpUBEOEHHbIM B Tabnuuax
nokasarensim

HeszaumeHo

20.2 NMpomexyTo4Haa aTrectaums

MpomMexyToyHas aTTecTauus No AUCLUNIMHE OCYLLECTBNSETCA C MOMOLLBIO CNeayoLmX

OLEeHO4YHbIX CpencTs:

CobecegoBaHue no bunetam K 3advety

20.2.1. NepeyeHb BOMPOCOB K 3a4eTy:
[MNOTHOCTL XMOKOCTK U rasa.
Kasutauus.

CXnmaeMoCTb XXMAOKOCTU U rasa.
YpaBHEHUsI COCTOSAHUSA rasa.

©CoNoh,whE

Kakne nogxoabl UMEKOT MECTO npun N3yveHnm XnaKkoctm 1 rasa.

TennonpoBOAHOCTb M TENNOEMKOCTb XUOKOCTH.

10 PacnpegeneHne cKoOpocTen rno ceyeHuto NoToka.
11.®usmnyeckasa n xmmmudeckass CTabunbHOCTb XXUAKOCTH.
12. TOKCMYHOCTb U €€ 3aBUCUMOCTbL OT TemMnepaTypbl.
13.BnusiHne cXMMaemocTn XUOKOCTU Ha paboTy npueoaa.
14.KncnotHoe 4ncno. Yto oHO XxapakTepuayeT B XXUAKOCTU?

15.B3anmocBsa3b hr3NYECKNX BENUYNH XapaKTEPU3YIOLLMX BS3KOCTb XXMOKOCTU.

BSA3KOCTb XXMAOKOCTU, U OCHOBHbIE C*)VI3VI‘-I€CKVI€ BeJTIMYNHbI XapaKTepunsyrLine BA3KOCTb.

BrnvsiHne 3aBMCMMOCTM BA3KOCTM KUOKOCTU OT TemnepaTypbl Ha paboTy MalLuH.
3aBMCMMOCTb NITOTHOCTU XXMAKOCTM OT TeMnepaTypbl U AaBNEHMS.

16.4YT10 orpaHnuYnBaEeT BEPXHSIst TOYKA NPUMEHEHUS XUAKOCTM B NpuBoaax?
17.[AnHamunyeckas n kKnHeMaTn4yeckas BA3KOCTb XUAKOCTW.

18.Kakune pusmyeckme CBONCTBA XMUAKOCTM OrpaHNYMBalOT NPUMEHEHNE BOAbI B KAYeCcTBe

pabouyen cpebl B npuBogax?
19. dyHKUMM XMAOKOCTM B NpUBOLE.

20.Kak BnusieT cXMMaemocCTb XUOKOCTM Ha paboTy npmeBoaa.

21.Kakne cunbl 4eNUCTBYIOT Ha MOKOSALLYHOCS XUOKOCTb.
22.[1aBneHune. Mpnbopbl 4N N3MepPEHUst AaBNEHUS.
23.[JaBneHne XXnaKkocTn Ha HaKNOHHYH MOCKOCTb.
24.'mgpocTtaTnyeckoe gaBneHne n ero CBOMCTBa.

25.Bakyym u ero nsmepeHue.

26.[Mbe3omeTpuyeckas BbICOTa U €ro CBA3b C JaBreHNEM.

27.0CHOBHOE ypaBHeHMEe r’mapocTaTkn Ans abconoTHO, NMOKOSLLIENCS XKUOKOCTU.

28.MpuHumn paboTbl MAHOMETPbI.

29.YpaBHeHMe Jdnnepa Ans OTHOCUTENbHO NMOKOSILLLENCS XXUOKOCTM.




30.MNoBepxHOCTU YPOBHS.

31.UHTerpupoBaHue ypaBHeHUA Jnepa Ang paBHOYCKOPEHHOrO ABUXEHUS?

32.Kakue gonyLieHus UMeloT MeCcTo Npu BbIBOAE YPaBHEHUSA dunepa.

33.EanHnyHas maccoas cuna. Ha npumepe, abCcontoTHO NOKOSLWENCS XXUAKOCTU, YKaXnTe
€€ BEeNUYuHY.

34.VHTerpupoBaHue ypaBHEHUSA Junepa ans BpallatesibHOro ABMXKEHNS.

35.lMbe3omeTpbl 1 06NacTb UX MPUMEHEHUS.

36.Kakue gonyweHuns MMeoT MecTo Npu BbIBOAE YpaBHEHUS Junepa CTaTUkn?

37.Kakue Bbl 3HaeTe (pm3myeckme BeNnYMHbI, XapakTepusyowne gaBneHune.

38.Kak onpegenutb cuny, AeNCTBYIOLLYIO Ha AHO 6aka, ecnu U3BeCcTHO AaBrieHne cpeabl B
Oake?

39.Kakas puamyeckasi BenmymHa orpaHn4mMBaEeT KpUTUYECKME N3MEHEHUST YPOBHS XXNOKOCTU
B Ky30Be camocBana.

40.YpaBHeHus dunepa B KAHOHNYECKON hopme.

41.KnHemaTtmyeckme afieMeHTbl NOTOKa XUAKOCTH.

42.2OHepreTuyeckmi CMbIC YNEeHOB YpaBHEHUSA bepHynnu.

43.'vapaBnuyeckmne anemMeHTbl NOTOKa XUOKOCTU.

44.25nemeHTapHasi CTpymrka 1 e€ CBOMCTBa.

45.T10TOKN XXNAKOCTW.

46.01nn4mne ypaBHeHnsa bepHynnu ana ngeansHoOM U peanbHOM XNOKOCTU.

47.0npegenvTte rmapaBnuyeckui paguyc ansa Tpyobl KBagpaTHOrO Ce4eHnst Co CTOPOHOM
«B».

48.B3anmocBA3b NOTEHUMANbHON U KWNHETUYECKOW SHEPTUM NMOTOKA XKUAKOCTW.

49.YpaBHeHMe HEPa3PbIBHOCTU AN NOTOKA XXUAOKOCTH.

50.YpaBHeHus bepHynnun ona cTpymkn ngeanbHOW XUAKOCTU.

51.Pacxon noToKa »XMOKOCTHU.

52.0npepenuTe rmapasnMyeckuii paguyc onga Kpyrnom Tpyobl pagnycom «Ry.

53.Mpnbop ans onpeaeneHnsa gaBneHnst NOToKa XXUAKOCTU.

54.[lante COOTHOLLUEHME MeXy CKOPOCTbIO N JaBreHUeM B ABYX CeYEHUAX KOHUYECKOM
Tpy6bl NPY NOCTOSIHHOM pacxoge.

55.Mpunbop Ans n3aMepeHnsa CKOpoCTU NOTOKa XKNOKOCTW.

56.CXnMaeMoCTb XUOKOCTH.

57.0Tnn4une oBuxxeHust TBEPAOro Tena oT ABMKEHUS NOTOKA XUOKOCTM.

58.Pexnmbl Te4EeHUS XUOKOCTW.

59.PacnpefgeneHune ckopocTen No ce4eHuo naMmmHapHOro noToka.

60.MecTHble rngpaBnuyeckne conpoTUBIEHUS.

61.BA3KOCTb XUOKOCTMW.

62. PYHKLMN XXMOKOCTU B TMAPOCUCTEMAX.

63. YCTaHOBUBLLAACSH U HEYCTAHOBMBLLASACS ABMXEHNE XXUAKOCTMU.

64. [Mbe30MeTpUYECKNIN YKITOH.

65.McTeveHmne XnakocTn Yepes oTBEPCTUS.

66. OnpegeneHve noTepb AaBreHUst NPU BHE3aNHOM PacLUMPEHUN U CYXXEHUN
Tpybonposoaa.

67.NHTerpnpoBaHme ypaBHeHUA Jnepa ansa pasnnyHbiX BUOOB OBUKEHUS.

68. MmppaBnuyecknin pacyéT TpybonpoBoaoB.

69.Kasutauus.

70. YpaBHEHE OMHaMNKN dunepa.

71..TpeboBaHns kK pabounm XXMOKOCTAM rMOapPOCUCTEM.

72.Pacxop xnaKocTtu yepes Tpybonposoa Npy NaMmmMHapHOM 1 TypOyneHTHOM pexmumax
TEYEeHUSN XNOKOCTN.

73. 3aBUCUMOCTb MMOTHOCTM XUOKOCTU U rasa.

74.B3anmMocBA3b NOTEHUMANbHON N KNHETUYECKON SHEPTMN NOTOKA XKUOKOCTMU.

75. 3aBMCUMOCTb BA3KOCTM OT TemnepaTtypbl.



76.AHanu3 cocTaBnsoLWLNX YpaBHEHNUA EepHyJ'IJ'II/I Cc SHGpFeTVI‘-IeCKOﬁ TOYKUN 3pEHNA.

77. Tpyba BeHTypbl.
78.|-|pl/l60pbl O3 naMmepeHna aaBrieHU4.
79. I/IsmepeHvle AaBJieHNA N CKOPOCTU TEYEHUA NMOTOKA XNOKOCTU B pr60|‘|pOBO,D,e.
YpoBeHb
Kputepun oueHnBaHns KOMMNeTEHLMN cchopmMupoBaH LWkana oueHok
HOCTU
KOMMNeTeHLNN
OOyuvatoLmincss AeMOHCTPUPYET MoOfHoe cooTBeTCcTBUE | [To8bIWeHHbIU 3aumeHo
3HaHWA, YMEHWWA, HaBbIKOB MpUBEAEHHbIM B Tabnuuax ypOB8eHb
nokasarensam, csobogHO onepupyeT npuobpeTeHHbIMU
3HaHUAMMK, YMEHUSIMWU, NPUMEHSIET KX MpPU  peLleHnn
npakTU4eckux 3agad
OOyuvatowmnincss gemMoHCTpUpyeT COOTBETCTBUE 3HaAHWUNA, ba3soenbiti
YMEHWA,  HaBblKOB  MNPUMBEAEHHbIM B Tabnuuax ypOB8€eHb

rnokasaTensiM, HO [OMyCcKkaeT He3HauYUTerbHble OLLIMOKM,
HETOYHOCTW, WCMbITbIBAET 3aTPyAHEHUs NPU  peLleHun
npakTU4eckMx 3agay

O6yuvatoLmincss 4emMoHCTpUpyeT HemnorHoe cooTBeTcTBue | [lopoeossbii
3HaHWN, YMEHUN, HaBbIKOB MNpuBeOeHHbIM B Tabnuuax ypO8eHb
rnokasaTtensiM, LOMNyckaeT 3HauyuTerbHble OWWOKN npu
peLleHnn NpakTU4eckmx 3agay

O6yyarowmnca OemMoHCTpUpyeT SIBHOE HECOOTBETCTBME - HeszaumeHo
3HaHUN, YMEHWN, HaBLIKOB MpMBEAEHHbIM B Tabnuuax
nokasarensm

MpomexxyTouHas aTTecTaumsi NPoBOAUTCSH B COOTBETCTBUM C [1ONOXEHNEM O NPOMEXYTOYHOWN
aTTecTtaumm obyyaroLmxcs no nporpammam BbicLLero oopasoBaHus.

MNK-5
CnocobeH ocyLeCcTBNATbL KOHTPOSIb, OpraHM3aumio U nnaHMposaHne 6esonacHom
aKkcnnyaTaumm Tenno- n anekTpoobopyaoBaHns, Tpybonposoaos, naporeHepaTopoB AJC, a
TaKkKe OCHOBHbIX (OOHA0B peakTopHoro otaeneHus ASC

MepeyeHb 3apaaHui Ansa npoBepku chopMMPOBaHHOCTU KOMNETEHLUM:

1. YTto HasbiBalOT rmapaBinkon?

1) HayKy, KOTOpas M3y4yaeT paBHOBecUue U ABWXKEHUE XUAKOCTEN;
2) HayKy, KoTopasi U3y4yaeT ABWKEHNE BOAHbIX NOTOKOB;

3) HayKy, KoTopasi U3y4yaeT NosIoKEeHNE XXNOKOCTEN B MPOCTPAHCTBE;
4) HayKy, KOoTopasi M3y4yaeT B3aMMOAeNCTBNE BOAHbIX MOTOKOB.

2. Kakoe dunamyeckoe BeLLECTBO HA3bIBAETCS XUAKOCTbIO?

1) KOTOpOEe CNOCOBHO 3anoNHATL BCE CBOOOAHOE NPOCTPAHCTBO;

2) KOTOpOe MOXET BUOOM3MEHATH CBON 0O BHEM;

3) koTopoe BuaonsmeHsieT opmy B pe3ynbTaTe BO3AeMCTBUS CUIT;
4) cnocobHoe K TEKy4eCTun.

3. YKaxuTe pasHOBMAHOCTb XUAKOW cybCcTaHUnK, He ABNAIOLWENCA ra3006pasHoN.

1) XXnaKknn asor;
2) Bogopof,;



3) pTyTh;
4) kucnopoga.

4. Y10 Takoe nageanbHasi XXMOKoCTb?

1) npurogHasa K NpUMEHEHUIO;

2) 6e3 BHYTpeHHero TpeHus;

3) cnocobHas K cxaTuto;

4) KoTOpas CyLeCTBYET UCKIHYNTENBHO B PSAE YCIOBUMN.

5. Kakoun moxeT ObITb BHELUHASA cuna, BO3AENCTBYIOLWAA Ha XUAKY cybcTaHuuo?

1) nHepumnansHasi, NOBEPXHOCTHAS;
2) NOBEPXHOCTHAs, BHYTPEHHSAS,

3) TAroTeHus, aBNeHns;

4) maccoBasi, NOBEepPXHOCTHas.

6. [JawnTte onpegeneHne NOHATUIO CKMMAEMOCTU ANSA XUOKUX CybCcTaHUuUN.

1) BUOOM3MEHeHVe popMbl B pe3ynbTate AeNCTBUS AaBeHUs;

2) conpoTuBneHne BO3NEeNCTBUIO AaBrieHns, 6e3 BUAOM3MEHEHNS hOpMbl;
3) usmeHeHne o6 bEMa B pe3ynbTaTe AeACTBUA OaBNEHUS;

4) conpoTuBreHne BO3AENCTBUIO AaBMEHNsI C BUAOU3MEHEHNEM (POpPMbI.

7. Kakon KoahprumneHT xapakTepmayeT CKMMAEMOCTb XUOKON cybCcTaHumMm?

1) 06 bEMHOro cxaTus;
2) Oxoyns;

3) TemnepaTypHbIN;

4) Bo3pacTaHus.

8. UTO He xapakTepuayeT BA3KOCTb XMUAKOW cybcTaHunmn?

1) ctatnyeckumn KoachpULUMEHT BA3KOCTH;

2) KNHEMATNYECKNI BA3KOCTHbBIN KOIMMDULMNEHT;
3) AMHaMUYeCKMI KO PULMEHT BASKOCTMU;

4) rpagyc JHrnepa.

9. Kakou 13 nepeymcrieHHbIX NPOLECCOB HE XapaKTEPEH AS1s1 OKUCINEHUS XNOKOCTEN?

1) BbiNageHne ocagka B BUAE CMOJbl;

2) U3BMEHEHME LBeTa Xnakon cybcTtaHuuu;
3) yBenu4yeHune BA3KOCTH;

4) BbiNageHne ocajka B BuAe Lunaka.

10.0 4ém roBopuT BTOpPOE MPaBUIIO O CBOWCTBAX rMapPOCTaTUYECKOro AaBneHns?

1) 06 OTCYTCTBMM U3MEHEHUN, HE3aBUCUMO OT HanpaBlieHUS;

2) 0 NOCTOSHCTBE Y NEPNEHAMKYIIAPHOMY PacMONOXEHNI0 OTHOCUTENBHO CTEHOK pe3epByapa;
3) 06 n3MEeHeHU, B 3aBUCMMOCTU OT MECTOPACMNONOXEHUS;

4) 06 OTCYTCTBUMN UBMEHEHMUI B TOPU3OHTANIbHON NSIOCKOCTMU.

11.HasBaHne o6bEMA XKNOKOCTM, NPOTEKAIOLLEN 3a eOMHULY BPEMEHN YEPES XKNBOE
ceyeHne —

1) pacxopn noToka;



2) 06bEMHOE TeveHue;
3) 6bICTpOTa NOTOKA;
4) CKOPOCTb TEYEHUS.

12.0OnpegeneHne OTHOLWIEHUS! pacxoaa XUAKOW cybcTaHUMK K Nnowaam XXMBOro CeYeHus —

1) cpegHu pacxo TeKyLero noToka,
2) HanbonbLuas BbICTpoTa TeYeHus;
3) cpenHsA GbICTpOTa NOTOKA;

4) HaMeHbLUMI pacxoq TedYeHus.

13.470 HasbIBalOT rmagpaBJind4eCKUM COI'IpOTI/IBJ'IeHI/IeM?

1) conpoTmBneHune xumakon cybctaHumm Kk gedopmanmm popmbl CO6CTBEHHOIO pycna;

2) conpoTMBMEHNE, KOTOPOE NPENATCTBYET NPOXOXKOAEHWUIO XXMUAKOW CybCcTaHuuu;

3) conpoTnBneHne, XxapakTepuayrLieecs nageHnemM CKOPOCTU ABMKEHMUS XMUAKON cybcTaHumm
Yyepes TpybonpoBos;

4) conpoTuBrieHMe TpybonpoBoaa, CONnpoBOXAaeMoe IHepreTM4ye CKUMM NoTepssMm
XnUAKon cybecTaHUmuK.

14.Ha3oBUTE UCTOYHUK SHEPTETUYECKUX NOTEPL ABUXKYLLIENCS XKUAKOW CybCcTaHLmMN.

1) 0OBEM;

2) pacxop Xnakon cybcTtaHumu;

3) BA3KOCTb;

4) nepeHanpaBneHne XUakonm cybctaHumn.

15.Yem xapaktepeH TypOyneHTHbIN PEXUM OBMKEHUS XUOKOoW cybcTaHummn?

1) NOCNONHBLIM ABMKEHNEM YaCTUL, XXMOKOW cybcTaHumu;

2) 6ecnopsagodHbIM M OAHOBPEMEHHO MOCIIOMHbLIM ABUXEHNEM YaCTUL, XKUAKOW cybcTaHumm;

3) 6eccucteMHbIM ABUNXKEHUEM YacTUL, XKUAKOCTU BHYTpPU TpybonpoBoAaa;

4) NOCNONHbLIM ABWKEHNEM HaCTUL, XXNOKON CybCTaHUMN UCKMIOYNTENBHO B LLEHTPaNbHOM YacTn
Tpybonposoaa.

1. Yto Takoe cBOOOAHAaA UNU ecTeCTBeHHasA KOHBEKLUMSA M 3a CYeT Yero oHa
co3paeTcAa?

Ecnn gBmxeHne anemeHToB obbema cpenbl Bbi3BaHO HANMMYMeEM B Hell TeMnepaTypHbIX
pasHoCcTel, a, cnegoBaTeNibHO, pasHbiX MMOTHOCTEN, TO Takas KOHBEKUMUS Ha3blBaeTcs
cBobogHon unun ectectBeHHon. OHa co3paeTcs 3a cYeT Toro, Yto bornee xonoaHble YacTULbl
XWOKOCTU MnK rasa, MMmerowime 6onbluyo NIOTHOCTb, No4 AeNCTBMEM rpaBUTaALMOHHOMO Mons
3emnu onyckaeTcsi BHU3, a 6onee HarpeTble Nog 4eACTBMEM apXMMenoBON CUMbl NOAHMMAOTCS
BBEpPX

2. YTto BbipaxaeT co6omn KoachpULMeHT BA3KOCTU?

KoadhpmumeHT BA3KOCTU BblpakaeT coBOM cuny TPEeHUs, NPUXOSLLYCA Ha efuHuuy
NMOBEPXHOCTN COMPUKOCHOBEHUA [BYX >XUOKUX CIIOEB, «CKOMb3AWMX» Apyr Mo Apyry npu
YCIOBUK, YTO HA eaAnHULY ANWHBbI HOPManun K NOBEPXHOCTU CKOPOCTb ABMXEHUS N3MEHSIETCS Ha

eauHuLYy

3. B yem cocTtouT npouecc gauccunauyun?



CyLIJ,eCTBOBaHVIe npouecca aguccmnaumnm cCoCtouT B TOM, YTO HacCTb MeXaHN4eCcKom SHEPIrmn
,D,BM)KyU.leVICFI XUOKOCTU nepexognT B TENJOBYO U Bbl3biBaeT HarpesaHme XXUOKOCTHU.

4. YTo0 TaKoe norpaHU4HbIN cron?

nOFpaHMLIHbIM CNnoemM HasblBaeTcss o00nactb AOBWXEHUS BSA3KOMU TGI'IJ'IOI'IpOBOD,HOVI
XUOKOCTH, XapaKTepusyruladacAd Manon TOMNWWHON n 60nbLUMM nonepeyHbiMm rpagneHTom
CKOpOoCTHn, MN3IMEHEHUEM KOTOpOI7| o6ycn03neH npouecc nepeHoca TennoTbl, BelectBa WU
KoJinyecTtBa ABMXEHNA

5. O6bACHUTE B YeM pa3HuLa Xxapakrtepa oMbiBaHUA pr6 B KOpngopHoMm n
waxmaTHOM nopsake.

Ycnosus ombiBaHus Tpyb nepBoro psga obomx nyvykoB NPUMEPHO Takme e, Kak U B
cnyyae oauHoYHOW Tpybbl. TennooTgaya nepBOro psga onpefendercsas  HavalbHOW
TypOyneHTHOCTbIO Haberawwero notoka. B nocnegywowux psgax xapaktep OMbIBaHUSA
MEHSIeTCA 3a CcYeT [OOMOMHUTeNbHOM Typbynu3aumm NOTOKa Brepean pacrofioXeHHbIMU
Tpybamn, nodaToMy TennooThada OT HUX TO Xe MeHsieTcd. Npu KopuaopHOM pacronioXeHuu
Tpyb, Tpybbl criegyrowero no xony ABWKEHUS BOAblI psga KOPUOOPHOMO Myyka «3aTEeHEeHbI»
Tpybamn npegblgywiero psiga. Mexay HMMKM co3faeTcsl 3aCTOMHasi 30Ha C  MOHMMXKEHHOW
UMPKYNAUMEN XNOKOCTU, YTO MPUBOAUT K CHUXKEHUIO TensooTdaun B no6oBONM U KOPMOBOM
yacTax TpyO. B waxmaTtHOM nyyke xapakTep OMbIBaHUS NPaKTUYECKM OAMHAKOB BO BCEX psgax.



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

