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PABOYASA NPOrPAMMA YYEBEHON AUCLUUNIUHBI
B1.B.10 luHamMukKa XnMAKOCTU U rasa

1. Koa n HaumeHoBaHMe HanpaBneHus NOAroToBKM/cneLnanbHOCTU:
14.04.02 ApepHble un3mka U TEXHOSOrMn

2. NMpodmunb nogroTroBku/cneunanusayms:

dun3mka aTOMHOro siapa 1 YyacTtuy,

3. KBanudumkauma BbINnyCKHUKA: Marnctp

4. ®dopma obyueHUA: ovHas

5. Kacheppa, oTBevalowan 3a peanmsaymio AUCUUNIINHDbI:

Kadpegpa anepHon uamkm 6.

CocTtaBuTenu nporpaMmmbi:

K.d.M.H., goueHT AnenHukoB Anekcen Hukonaesn4
7. PekomeHaoBaHa:

Hay4Ho — meToguyeckum coBeToM pmandeckoro dakynbteta, npotokon Ne6 ot 13.06.2024

8. YuebGHbIn roa: 2024/2025 CemecTtp(bl): 2

9.lenn n 3apaum y4eO6HOM ANCLUUNNMUHbBI
Llensmu oceoeHusi yuebHOU OucyurniuHbl 181151F0MCH:



- OCBOEHME OCHOB MEXAHWKN XXMAKOCTU U ra3a, npnobpeTeHne 3HaHui B obnactum
AVNHAMUKN XNOKOCTU U rasa, anddepeHumanbHbIX YpaBHEHUA rMapOora3ocTaThki,
npnobpecTn yMeHnst paccumTbiBaTb NOTEPU HA TPEHME U MECTHbIE COMPOTUBIIEHUS B
anemMeHTax TpybonpoBOAOB; onNpeaensaTb PEXUM TEYEHUS XKUOKOCTM Unu ra3a; 3adayu
y4ebHou OucyurnuHsbI:

- NPMOOPECTN YMEHUS PELLEHUS YPaBHEHWNI TMAPOCTaTUKK;

- HAY4YMTbCS UCNONb30BaTb B MPaKTUYECKMX pacyeTax ypaBHeHne BepHynnu; BbINnonHATb
rmgpasnuyeckoe npounnnpoBaHne akTMBHOM 30Hbl PEAKTOPHOM YCTAHOBKN C BOASHBIM
1 ra3oBbIM TEMNIOHOCUTENEM

10. MecTo y4ye6HOM AncuUNnHbI B CTpyKType OOI:
OuncumnnuHa oTHocuTca K 6aszoBon YacTtun umkna b1.B (MacTtb, hopmmnpyemas y4actHMKamm

obpasoBaTenbHbIX OTHOLLEHUN).

11. MnaHupyemblie pe3ynbTaTtbl O0y4YeHMA no AucuunnuHe/Moaynko (3HaHUSA,
YMEeHUs, HaBblK1), COOTHECEHHbIe C NflaHnpyeMbIMU pe3yfibTaTaMu OCBOEHUSA
obpasoBaTenbHON MNporpamMmbl (KOMNeTeHUMsiMUM) U  UHAUKATOpaMM UX

AOCTUXEeHUA:
Kog HasBaHue Koa(bl) WuaukaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4yeHus
KOMMeTeHL MK
3HaeT TEpMUHbI 1 3HaTb: TepMWHbI U onpeaerneHus B obnactu
onpegeneHvs B OVHaMWKM XXMOKOCTU U rasa;
CnocobeH MK-5.4 obnactv aguHamuku | AuddepeHLmanbHble ypaBHeHNs
OCYLLEeCTBNATL UOKOCTY U rasa. rmaporasoctaTuiku, nx obuiee pelieHne un
KOHTpOIb, YacTHble Cry4vau; ypaBHeHne ANHaMUKN B
opraHm3aumio n HanpsXeHUsIX; ypaBHEHNE Hepas3pbIBHOCTH
nrnaHupoBaHue OBWXEeHUA; ypaBHEHNe OanaHca SHepruu;
6e30nacHo 06beMHbIV 1 MaCCOBbIN pacxogbl, X1Boe
aKcnyaTaLmum Ce4eHNe 1 r’MapaBINYeckni paamyc; NoHATIE
Tenmno- u CpefHeit CKOPOCTU; MHTEHCUBHOCTL BUXPEBON
MK-5 | anektpooGopyaos TPYOKU 1 ee CBA3b C UMPKYNSaUmnen (Elfopocwl; §
anms, PaccuuTbiBaeT KMHeMaTuKy TYpOyneHTHbIX Te4YeHWIA; KpUTepun
TpyGONpPOBOOB, k.55 | MOTEPH Ha TpeHKe u PenHonbAaca
naporeHepaTopos MECTHbIC
ADC, a Taike COMNPOTUBIEHUS. YMeTb: paccunTbiBaTb MOTEPUM HA TPEHUE W
OCHOBHBIX MeCTHblE COMPOTUBIEHNS
¢oHaoB
PEaKTOPHOro BnageTb: HaBblkaMy MCNOMNb30BaHNS OCHOBHbIX
oTneneHns A3C WHCTPYMEHTanbHbIX CPEACTB BXOASALUMNX B COCTaB
3KCneprMeHTanbHbIX CTEHOO0B U YCTaHOBOK

12. O6bemM gncuunnuHbl B 3a4eTHbIX eauHUlax/yac — 2/72.

dopma NPoOMeXyTOYHOM aTTecTauum - 3a4eT

13. TpyAoeMKoCTb N0 BMAam y4ebHom paboTbl

TpyooeMkocTb
Bug yuebHom paboThbl Mo cemecTpam
Bcero
2 cemecTp
AyanTOpHbIE 3aHATUSA 36




nekuunu 18 18
B TOM 4ucne: npakTu4eckme
nabopaTtopHble 18 18
CamocTosTenbHas paboTta 36 36
B TOM umucne: kypcosasi pabota (NpoekT)
dopma npomMexyTOYHOW aTTecTaLmm 3auer 3auer
UToro: 72 72

13.1. CopepkaHue AUCLUNIINHBI

n/n

HaumeHoBaHue pasaena
OUCLMMNIUHBI

CopepxaHve pasgena agucuuniunHbl

Peannsauus
pasgena
ONCUMMIINHBI C
NOMOLLbIO
OHMawnH-Kypca,
OYMK *

1. NNekuunm

11

AKcnomaTtmka MmexaHukm
XWNOKOCTU 1 rasa.

AKkcrnomaTmnka MexaHukm Xmnakoctu u raza. Cmbicn u
3Ha4YeHMe OCHOBHbIX MPEANONIOXEHUN XNOKOW U
raszoobpasHon cpefbl: CNIIOWHOCTM U NErkom
NoABWXKHOCTM. "paHuLbl NPUMEHUMOCTH 3aKOHOB
OBWKEHWS XNOKOCTU K rasy (2 yaca).

1.2

OudbdepeHumanbHble
ypaBHEHUsI
rmgporasocTaTuku, ux
obLLee peLleHne 1 YacTHble
cny4au.

OuddepeHunanbHble ypaBHEHMS rMapora3ocTaTmku,
nx obLuee pelleHne 1 YacTHble Cny4vaum.
OTHocuTenbHoe paBHoBecne. OcobeHHOCTH
Knaccudukaumm cun, GENCTBYHOLLINX B XNOKOCTU.
PN3NYECKNIA CMbICIT KOMMOHEHT TEH30Pa HanPsHKEHNN,
OOLLIHOCTb CBONCTB AaBreHnst B MOKOSILLENACA U
naeanbHOM XXMAKOCTU. YpaBHEHNE OUHAMUKN B
HanpskeHusIX. YpaBHEHNE HEPa3PbIBHOCTU ABUXEHUS.
YpaBHeHve 6anaHca aHeprum

13

MeTton Sunepa. OCHOBHbIE
MOHATUSI OBMXKEHUS
XMOKoOCTH

MeTopg Ounepa. 3agaHuna gswxkeHus. NonHoe
ycKkopeHue. PasnoxeHne ABMXEHUSA Ha KBa3uTBepaoe
1 gecdopmaumoHHoe. lNMoHATne TpyGKM Toka 1 BUXPEBON
Tpy©Oku, nx ceoncTea. O6GbEMHbI U MACCOBbIN
pacxofbl, >XMBOE CeYeHNe 1 rmapaBriMyeckuin pagunyc.
MoHaTne cpegHen ckopocTn. MHTEHCUBHOCTL BUXPEBON
TPYOKM 1 ee CBA3b C LMPKYNsALMEN CKOPOCTW.
KnHemaTuka TypOyneHTHbIX TedeHuin. Kputepun
PenHonbaca. MNMoHATne 1 domanyeckmin cMbICn yHKUUU
TOKa. YpaBHEeHUs NMHUIA ToKa Yyepes PyHKUMIO ToKa.
MoTeHumManbHbIe NITOCKNE TEYEHUS.
Xapaktepuctnyeckas yHKUNS TeHeHNa 1 Nnpumepsl
NPOCTENLLNX TEYEHUN.

14

OcHoBHbIE YpaBHeEHUA
OBWMXEeHUNA XKNOKOCTU

OcHoBHble ypaBHeHUs. 3aBUCUMOCTb BA3KOCTU OT
Temnepatypbl 1 gaBneHud. O6obLeHHas runotesa
HblOTOHa O CBA3M TEH30pa HaNpPs»KeHU 1 TeH3opa
ckopocTen gedopmaumii. YpaBHeHne Hasbe - CTokca n
6anaHca aHeprun. uccmnaums MexaHM4ecKkon SHeprum
n TennoobpasoBaHne. Hensotepmmyeckoe OBKEHNE
rasa no Tpy6e npu Hanu4um conpoTtmeneHus. MNepexon
naMvHapHoro TedeHusi B TypbyneHTHoe. Kputuyeckoe
yncno PenHonbaca.




15

rVIﬂ,paBJ'II/I‘-IECKVIe
conpoTuBIeHna.

Mpupoaa ruapaBnMYECcKMX CONPOTUBMNEHNN.
BbluncneHme MecTHbIX CONPOTUBMEHUIA. 3aBUCMMOCTb
KoathdmUMEHTa MECTHOIO CONPOTUBIIEHMS OT Yncna
PenHonbaca. JllamnHapHoe gBuKeHWe B KaHanax.
PacnpefgeneHune ckopocTel 1 3aKOHbl CONPOTUBMAEHMS
B rMApaBnMyeckn rmagkmx n wepoxosartbix Tpybax.
OcobeHHOCTM TeYEHMS Ha HaYarbHbIX y4acTkax
kaHanoB. ConpoTMBNeHNe nyyka CTEPXKHEN Npu uUx
npogonbHOM o6TekaHun. [NpodmnnupoBaHue pacxogos
1 onpegeneHne ConpoTUBIIEHNIA NO KacceTam
(kaHanam) sgepHoro peaktopa. ConpoTuBneHne nyyka
CTEpPXHEN Npu UX NonepeyHoM obTeKkaHuu.
OnpeageneHne MMHUManNbHOM MOLLHOCTM Hacoca,
Heobxo4MMON ANg nepekayky TennoHoCMTeNs no
pas3BeTBNIEHHOW UK KonbLieBOW ceTu. [Npamon n
HenpsiMoV rmapaBnuyeckui yaap B Tpybax

1.6

YpaBHeHue bepHynnu

WHTerpan BepHynnu - kak 4YacTHoe peLueHne

ypaBHEHUW ABWXeHUS. YpaBHeHne aHeprumn. CBA3b
SHTanbNuM ¢ pyHKUMEN gaBneHus B agnabaTnyecknx
npoueccax. Tennoeasi gopma nHterpana bepHynnu.
Mpumepbl NpUMeHeHns nHTerpana bepHynnu.
ConpoTtueneHue gaenenuns. PacnpegeneHve
OaBMeHWs BHE U BHYTPU NIIOCKOro BUXPSI.
ConpoTuBneHvne gaesneHus npy 6ecumpkynaumoHHOM
W UUPKYNALNOHHOM obTekaHun uunuugpa. Kpusmnc
COMPOTUBIEHMS NITOXO 06TEKaeMbIX Ten.
ConpoTtuBneHvne gaesneHus npy obTekaHny NNacTuHbI.
ConpoTtuBneHune aaBnenns npyu obTekaHnm npoduns B
peweTke npocpunen. OgHOMEPHOE TedeHue rasa.
MoHsATMe ckopocTu 3ByKa 1 4ymucna M, kputnyeckas
CKOpOCTb rasa. CBs3b TepMognHaMmyecknx
napameTpoB B KaHarax nepeMeHHOro Ce4eHusi ¢
uncriom M. Mpsimon ckayok ynnotHeHusi. Ces3b
TepMOANHaAMNYECKUX NapamMeTpoB nepes n 3a npsmMbiM
CKa4KoMm

1.7

Pexnmbl TeueHus
xungkoctu. Teopus
nopobus

duanyeckoe nNpeacTaBneHme o NorpaHNYHoOM Ccrioe.
YpaBHeHWs1 NnaMUHapHOro norpaHuyHoro cnos Jl.
MpaHatns. MNMoHATMe o0 TemnepaTypHOM U
anddysmoHHOM crnoe. XapakTepHble TONLWWHBI B
norpaHuyHom cnoe. lNMepexon nammHapHOro
norpaHnYHoOro cros B TypbyneHTHbIn. PakTopbl
BrnusoLme Ha nepexof. CTpyKTypa nrocKomn
orpaHuyeHHon cTpyw. lNepeHoc Tenna v BewecTsa B
cTpysax. Cuctemsl cTpyi. [puMeHeHne CTPYMHbIX
pacyeTHbIX MoAenen B 3agadax saepHoOn SHepreTukm




Pexumbl Te4eHnsa n CTpykTypa AByXdasHbIX NOTOKOB.
Kputepuii yCTONYMBOCTU PEXNMOB TEYEHUS
rasoXunaKoCTHbIX CUCTEM. YpaBHEHUSA COXpaHEHUsI
OZIHOMEPHOro TEYEHUS ra30XUAKOCTHON CMeCH.
OnpepgeneHne KpUTMYECKOro pacxoda BCKUNatoLLero
TENMoHOCMTENSA U NapaMeTpOB ero COCTOAHUS Mpu
pasrepmeTM3aunn peakTopHOro KOHTypa.
OcobeHHOCTUN onpegeneHnst MECTHbIX CONMPOTUBEHWIA
N COMPOTUBIIEHNS TPEHUSA B ABYX(a3HOM noToke

1.8 'D‘Byx(*)aaHHe NOTOKU HeO60rpeBaeMb|X n 060rpeBaeMbIX KaHalloB. -
ConpoTtuBneHne npu NpoaonibHOM TeYeHnn
NapoBOASHOW CMeCH BOOSb NyYKa CTEPKHEN.
OcoBeHHOCTM CTPYKTYpPbI ABYX(a3HOro NorpaHMYHoro
cnos. O6pasoBaHMe NNEHOK, PEXUMbI UX TEYEHNS U
pacnag. lNMpyynHbl 3pO3MOHHOIO M3HOCA NoNaTokK
TYpOUH. MNpUYMHbLI BO3MOXHOrO “3anMpaHust” kaHanos
npu TeYEHUN XNOKOCTU C Ny3bipbkaMu rasa. lNMoHaTue o
TENMoBbIX CKaykax, ckavykax KoHAeHcauuun B
AByxda3HOM NoToke
2. lTabopaTopHbie paboThbl
2.1 M3yyeHne HacocoB pasnuyHbIX TUMNOB
2.2 VccnepoBaHve xapakTepucTuk TpybonpoBoaoB.
53 Y N3yyeHne noTepb AaBMNEHNsI NPy TEYEHUN XKNOKOCTU
. arHeTaTenu
Mvapoyaap
N3yyeHune nameHeHus xapakrepa gasneHus npu paborte
2.4 apmaTypbl
Onpegenenne koadduumneHTa dapcu
13.2. Tembl (pa3genbl) AUCUUNIVHBI U BUAbI 3aHATUN
Buabl 3aHATUIA (KONMYECTBO YacoB)
Ne HavmeHoBaHwue Tembl
n/n asgena) AUCLMNIUHbI CamocTosaTensHas
(paspena) avcy Jlekumn MpakTuyeckme | JlabopaTopHble Bcero
paboTta
AKcromaTmnka MexaHukm
1 cMomMaTuka mexa 5 5 4 8
XWOKOCTU 1 rasa.
2 | OudbdepeHumanbHble 2 2 4 8
ypaBHEHUsI
rmgporasoctaTuku, ux
obLuiee peLueHune n
YyacTHble cry4yau.
MeTton Sunepa. OCHOBHbIE
3 | NOHATMA OBMXEHUSA 2 2 4 8
XWUOKOCTU
OcCHOBHble ypaBHEHUSI
4 2 2 4 8
OBWDKEHMS XKUOKOCTU
'mpopasnuyeckne
5 COMNpPOTUBIEHUS. 2 2 4 8
6 |YpaBHeHue bepHynnu 2 2 4 8
Pexnmbl TeveHus
7 | xngkoctun. Teopus 2 2 6 10
nogodwus
8 |[ByxdasHble NOTOKM 4 4 6 14
Utoro: 18 18 36 72
14. MeTtogu4eckme yKasaHusa ona oby4varowmxcs N0 0OCBOEHUI0 AUCLIMINIINHBI




N3noxeHne maTtepuana npenogasaTernieM Heobxoaumo BecTu B ¢hopme, AOCTyrnHOM Ans
noHUMaHus. [ns ynydlweHus ycBOeHWst yy4ebHoro MaTepvana HeobxoaMMo NPUMEHSITb
TPaAULMOHHbIE U COBPEMEHHbIE TEXHUYECKME cpencTBa obyyeHus. [ns camocTosiTENbHOro
N3y4YeHnst OTBEAEHO BPEMSI Ha BCe pasaenbl Kypca.

CTyaeHTaM Ha nekumsx HeobxoamMMo BeCTM NoAPO6HbI KOHCMEKT U cTapaTbCs NOHATL MaTepuan
Kypca, He CTeCHSiTbCsl 3ajaBaTb NpenogaBaTernto BOMPOCbl ANS YrnyGneHHoro MoHMMaHus
KOHKpeTHbIX npobnem kKkypca. [ns MNOMHOrO MNOHUMaHMS MaTepuana crnegyet akTUBHO
MCNOMb30BaTb  KOHCynbTauun. [Ons  camocTOoATEeNbHOro  U3yYyeHWst pasgenoB  Kypca,
pekoMeH0BaHHbIX npenoaasaTtenemM, Heo6xoanMo Norb30BaTbCs OCHOBHOW U AOMOMHUTENBHON
nuTepaTypou, UHTEPHET-pecypcamm.

Ha npaktuyecknx 3aHaTUSIX Heo6XxoaAMMO yMeTb peLlaTth 3a4a4yn 1 aHanM3nMpoBaTh pelleHne, Ha
YCTHbIX onpocax oby4aembll OOMKEH YMeTb OEMOHCTPUPOBATb MOMYYEHHbIE HA NEKUUSX W
NPaKTUYECKUX 3AHATMSX 3HaAHWS, YMEHUS! M HaBblKW, OTBEYaTb Ha MOCTaBfIEHHblE BOMPOCHI,
noaaepKuBaTb AMCKYCCUIO MO CYLLECTBY BoMpoca.

15. MepeyeHb OCHOBHOM W [OOMNOJSIHUTENLHOW nNUTepaTypbl, PECypCOB WHTEpHeT,

HeoOXoauMbIX [ONA OCBOEHUS AUCUUNIIUHBLI (crnucok numepamypbl 0OPMISemcs 6
coomeemcmeuu ¢ mpebosaHusimu TOCT u ucrnonb3yemcsi obujasi cKeo3Hasi Hymepauusi Ons ecex eudos
UCMOYHUKOB) a) OCHOBHas nureparypa:

Ne n/n UcTouHunk
1 MpaBuna ycTponcTea n 6esonacHon akcnnyatauumn obopyaoBaHusa u TpybonpoBOAOB aTOMHbIX
3HepreTnyecknx yctaHoBok, NMHAD M-008-89, “OHeproatommagat’, M, 1990
5 Bnaroe 3.E., Wehuukun B.A. [OpoccenbHo-perynupytowas apmatypa T3C wn  A3C,
“OHeproatomunsgat”, M, 1990.
3 TaBacTtwepHa P./. N3roToBneHne n MoHTax TEXHOMNOrM4eckux Tpydonposoaos, M,
“Ctponusgat”, 1980.

6) pononHuTenbHasa nuTepartypa:

Ne n/n NCcTouHNMK
4 PoboxeB A.B Hacocbl Anst aToMHbIX SHEpreTu4eckmx ctaHumm, M, “Queprua”, 1979.
5 IMpOEKTHO-KOHCTPYKTOPCKas AOKyMeHTauusi. WcnonHutenbHas OOKyMeEHTauusi, nacnopTa,
3aBOACKas AOKYMEHTaLUSA, MHCTPYKLUMM N0 3KChyaTaunm.
6 OT4yeTHO-coaTOYMHAs OOKYMeHTauust (akTbl BXOQHOIO KOHTPOSS, MPOTOKOSbI NMPOMBIBOK,
rmaopaBnMyeckux UCMbITaHUA, NPOTOKOMbI UHANBMAYANbHBINA UCMbITAHWUIA)
7 Maprynosa T.X. ATOMHble 3HepreTudeckme ctaHumm, M, “Beiclias wkona”, 1984

B) MH(pOPMaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHbIe pecypchl (ouumnanbHble pecypcbl UHTEPHET)™:
Ne n/n Pecypc
17 www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — SnNekTpoHHbIN YHUBepcuteT BI'Y
16. MNepeyeHb y4eOHO-MeTOAMYECKOrO obecnevyeHus AnA CaMOCTOATENIbHOW paboThbl

(yyebHO-memoduyeckue pekoMeHdayuu, nocobus, 3adayHuKuU, Memoduyeckue yKasaHUs MO 8bIMOMTHeHUIO
npakmu4yeckux (KOHmMporsbHbIX), Kypcosblx pabom u dp.)

Ne n/n NcTOYHUK

LWkypyeHko U.. 3. MexaHuka )XngkocTu 1 rasa, unn MexaHuka 6e3biHepTHOM Macchl (MexaHuka
1 cpenpl) / N.3. WkypyeHko .— BopoHex : LieHTpanbHO-YepHO3eMHOe KHXKHOE U3aaTenbCTBo,
2003 .— 202, [2] c.

Kupunnos I1. J1. CnpaBo4HMK NO TeNnornapaBnuyeckumMm pacyetam (S4epHble peakTopsbl,
2 TennoobmMeHHukn, naporeHepatopsl) / M.J1. Kupunnos, FO.C. FOpbes, B.I1. Bo6kos ; nog obLy.
peg. MN.J1. Knpnnnosa .— 2-e u3g., ucnpaen. n gon. — M. : Queproatomusgat, 1990 .— 358 c.



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

2018. - 17 c.

MeToanyeckue pekoMmeHaaLmMm no opraHM3auum caMoCcTosATeNbHON paboThl CTYAEHTOB
3 HanpasneHusa 14.04.02. AgepHble pmsnka n TexHonoruu, - Baxtens B.M., Tutosa J1.B. — BI'Y.

17. OGpas3oBaTernibHble TexXHOoNoruu,

ncnonb3yemMmblie

npuM peanusauum Yy4ebHOM

OUCUMNIINHBI, BKIOYass AUMCTaHUMOHHble obOpasoBaTenbHble TexHonorun (OOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHoOe oby4YeHue):

I'Ip|/| npoeeaeHnn 3aHATUI NO AUCUMNInHE NCnonb3yrTCA crieaywouine o6pasoBaTeanble

TEXHONOInm:

— aKTUBHbIE€ N UHTEPAKTUBHbIE CbOprI npoeeaeHnA 3aHATUN; —
KOMMNbKOTEPHbIE TEXHOJIOITMU NpK NpoBeaeHnn 3aHATUN:

— npe3eHTaunoHHble MaTepuaribl U TEeXHOJIOTNU T1pu 00 BbACHEHNN MaTtepumana Ha

JIEKUMOHHbIX N NPaKTU4YeCKNX 3aHATUAX;

- cneumanuspoBaHHoe ob6opyaoBaHWe Npu NpoBedeHUN nabopaTopHbIx paboT;
— pa3bop KOHKPETHbIX CUTyauuid Npu MNOCTAHOBKe Lener W 3adady K paspaboTke

MPUKNagHbIX Mporpamm,

npu Bbl60pe nporpamMmmMmHoOro obecneyeHns no YCTaHOBJIEHHbLIM

Kputepusm, npu pa3paboTke nporpaMmm No npegyCcMOTPEHHbIM anropuTMam n metogam
[na camoctosatensHon paboTbl ncnonb3yetcsa ObC YHuBepcuteTckas bubnuorteka online
- www.lib.vsu.ru - 3HB BI'Y. lNporpammHoe obecnedyeHne, npMMeEHsieMOe Npu peanusauum
ancumnnuibl — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader, Mozilla FireFox.
AnctaHumnoHHble obpasoBaTenbHble TexHonornn (A4OT) NnpMMeHSATCS ¢ MCNONb30BaAHNEM
obpasoBaTenbHOro noprana « ANeKTPOHHbIA YHUBepcuTeT BIY».

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHne AUCLUMNIIUHbBI:

JlabopaTopusa (anst NpoBeAeHWs 3aHATUI NIEKLMOHHOMO
N CEMUHAPCKOro TUMOB, TEKYLLEro KOHTPOons u
NPOMEXYTOYHON aTTecTaunm

r.BopoHex, nnowans YHuBepcutetckas, 4.1, nom.l,
aya. 32

CneunanusnpoBaHHast Mebenb, KomnnekT yuebHoro
obopynoBaHus "PaboTta HacocoB pasnunyHbIX TMNOB"
TunoBon KOMNNeKT y4yebHoro obopyaosaHms "MexaHuka
XNOKoCTu -rmapasnuyeckuin ygap"

INabopatopusa (ans npoBedeHNs 3aHATUIN NEKLNOHHOMO
N CEMMHAPCKOro TUMOB, TEKYLLEro KOHTPOS U
NPOMEXYTOYHOM aTTecTauum

r.BopoHex, nnowans YHuBepcutetckas, 4.1, nom.l,
ayn. 38

CneuunanunsmpoBaHHasa mebenb, CUMHTUIALNOHHBIN
ramma-cnekrpomeTp: 6nok getektuposanusa BIIBO7T -
20P; BbicokoBonbTHbIN 6ok BHB-30-01 (cTaHgapT
"Bektop"); yeunutenb BYN-3K "BekTop"; aHanusaTop
umnynbcos AW; 4K

r. BopoHex, nnowagb YHuBepcutetckas, 4.1, nom.l,
aya. 50711

AyanTopus Ansd caMocToaTernbHOW paboThbl.
CneunanusumposaHHasa mebenb, komnbtoTepbl Pentium-
I, 1 (10 wT.), 06 begUHEHHBIE B NOKANbHYH CETh C

BO3MOXXHOCTbIO NOAKITIOYEeHUA K CETU ((MHTepHeT».

19. OueHo4HbIe cpeancTBa Ansd npoBeneHuA TeKyLI.I,eﬁ n HpOMe)KyTO‘-IHOﬁ aTtrectauum

MopsidaoK OueHKM OCBOeHus obydalowmmucs yd4yeGHOro martepuana onpegensiercs
cofepXaHVeM crieyolmnx pasaenos AUCUMNIUHLI




Ne HavnmeHoBaHue KomneTeH NugukaTop(bl)
n/n pasgena oucuUMnvHbI ums(un) OOCTUXEHUS OueHouYHbIE cpeacTBa
(mopyns) KOMMNEeTEeHL MM
1 Tembl 1-8 AK-5 MK-5.4 CobecepnoBaHue,
MK-5.5 KOHTPOIbHbIE paboThl
MpomexyTovHas aTTecTaums MyHkT 20.2.1
dopma KOHTpOnS - 3a4eT Bonpocel k 3a4eTy

20

TunoBble OLEHOYHbLIe cpeacrtBa U Metoanyveckume martepuanbl, onpegendrownjume

npoueaypbl oueHuBaHus

20.1 TeKywuin KOHTPOIb YCNeBaeMocTu
KoHTponb ycneBaemoCTU MO OUCUMMSIMHE OCYLLECTBMAETCH C MOMOLLbIO CrieyroLwmnx

OLEHOYHbIX CPeaCTB:

JTaBopaTtopHble paboTbl, KONMIOKBUYM

Hepequb BOMPOCOB K KOJINTOKBUYMY

1.

10.

11.

OunddepeHumanbHble ypaBHEHUST TMAPOra3ocTaTMki, X oblluee pelleHne U YacTHble
cny4vaw.

KunemaTtuka xxmagkoctn. Metoa 3nnepa. 3agaHus asmxkeHus. NonHoe yckopeHue.
OOHOMepHble TeyeHust BA3KOM HeckumMaemon Xuakoctwu. [lpupoga rngpaBriMyeckmux
COMPOTUBNEHUN. BbluMCNEeHNne MECTHbIX COMpPOTMBIEHUN. 3aBUCUMOCTb koadhduumneHTa
MECTHOro conpoTmeneHuns ot Yncna PenHonbaca.

YpaBHeHVe ANHAMUKM B HanpsbKeHUax. YpaBHEeHUe Hepas3pbiBHOCTUN OBUXKEHMUS.

MoHaTMe TpybKm ToKa 1 BUXpeBOMN TPYOKN, nx ceoncTBa. O6bEMHbLIN 1 MaCcCOBbLIN pacxoabl,
XMBOE CeYveHne 1 rmapasnuyeckni paguyc.

AnHamnka ngeanbHOM XNOKOCTU, OCHOBHbIE YpaBHeHus. HTerpan bepHynnu.
KuHemaTuka TypOyneHTHbIx TeveHun. Kputepun PenHonbaca. NoHATHE u omsnyeckui
CMbICI (PYHKUMM TOKA.

AunHamunka ngeanbHon xuakoctu. ConpoTtuBneHne aasneHus. Pacnpegenenne gaBneHus
BHE M BHYTPM MIIOCKOro BUXPSI.

ConpoTtuBreHne aAaBneHuss nNpy GeCUMPKYNALUMOHHOM U UUPKYNSLUMOHHOM OBTekaHun
umnunHgpa.

AsvxeHne BaAskon Xnakoctn. OCHOBHbIE YpaBHEHUS. 3aBUCMMOCTb BSA3KOCTUM OT
TemnepaTypbl U AaBeHUs.

[MoTeHunanbHble NNOCKME TeyeHUs. XapakTepucTudeckas (PyHKUMS TeYeHNa U npumepsl

NPOCTENLLNX TEYEHUN.



12. AnHamuka ngeanbHon xugkoctu. ConpoTnBneHne aasneHns npu 6ecumpKynaunoHHOM 1
LUMPKYNALMOHHOM 06 TekaHun umnuHapa. Kpnsmc conpotmeneHmns nnoxo obTekaemMbix Ten.

13.[1BmKeHNe BA3KOW XMAKOCTU. YpaBHeHne HaBbe - CTokca u 6anaHca aHepruun. Nepexon
naMnHapHoOro TeyeHna B TypbyneHTHoe. Kputnyeckoe uncno PenHonbaca.

14.TvopoanHaMUYECKUI NOrPaHNYHbBIN CNOW. YpaBHEHUS NaMUHAPHOIO NorpaHNYHOro Crnos
J1. MpangTns. NoHaTue o TemnepaTypHOM U AU Y3MOHHOM Croe.

15. PexnMbl Te4eHUs U CTPYKTypa ABYyX(dasHbIX NOTOKOB. KpUTeEpnn yCTOMYNMBOCTN PEXMMOB
TeYeHUs ra3oXnaKoCTHbIX CUCTEM.

16.'mapasnunyeckne conpoTtusneHns. ConpoTuBneHne nydka CTepXXHen npu nx npogosibHOM
obTeKaHuun.

17.TlpodounmnpoBaHne pacxofoB M onpeneneHne COonpoTMBIIEHU NO KacceTaM (kaHanam)
ALEepHOro peakropa.

18.YpaBHeHWe OUHAMUKN B HanpskeHUsaX. YpaBHEHE HEPa3PbIBHOCTU ABMXKEHMS.
YpaBHeHue 6anaHca aHeprun.

19.KnHemaTtuka xumakocTtu. lNMoHsaTne cpenHen CKopocTu. MHTEHCMBHOCTb BUXPEBOW TPYOKM U
ee CBA3b C UMPKyNsunen cKopocTu.

20.0nHamuka ngeanbHon xugkoctu. ConpoTmeneHne gasneHns npu o6TekaHum NacTuHbI.
ConpoTusneHne gaeneHus npu obtekaHnm Nnpogunsa B peeTke npounen.

21.0gHOMepHoOe TeyeHune rasa. [MoHaTMe cKkopocTy 3BYyKa 1 vmucna M, kputnudeckas CKOpoCTb
rasza. CBda3b TepMOOMHaMUYECKMX MapaMeTpoB B KaHanax MNepeMeHHOro cevYeHunsa C
yucrnom M.

22.T1psaMon n HenpsIMOW rMapaBnMYecKknin yaap B Tpybax.

23.CTpyKTypa nyiocKown orpaHUYeHHon cTpyu. [epeHoc Tenna v BewecTBa B CTPYSIX.
Cuctemsbl cTpyn. Cuctemsl CTpyn.

24.TIpMMeHeHWe CTPYMHbIX pacyeTHbIX Moaenen B 3agadax saepHoOn aHepreTukm

25.0cobeHHOCTM CTPYKTYypbl AByxdasHoro norpaHnyHoro cnosi. O6pasoBaHue NMeHOK,
PeXMUMbI UX TeYEHUS U pacnag.

26.CBA3b TEpMOANHAMUYECKMX NAapaMeTPOB B KaHanax nepeMeHHoro cevyeHusi ¢ Ymcrnom M.

[MpsiMoOn Cka4yoK YNoOTHEHUS.

YpoBeHb
KpnTepun oLeHnBaHnsa KoMNeTeHLMNn cpopmmpoBaH LLikana oueHok
HOCTU
KoMMeTeHunn
OGyvaowuiicss OeMOHCTpUMpYeT MONIHOoe CcooTBeTCTBUE | [lo8biweHHbI 3aumeHo
3HaHWIN, YMEHWNA, HaBbIKOB MpUBEAEHHbLIM B Tabnuuax YpO8eHb
nokasaTtensiM, cBOOOAHO oOnepupyeT MNpUOOPETEHHBIMU
3HAHUAMWU, YMEHUAMU, MPUMEHSIET UX MNpU  peLleHun
npakTU4ecknx 3agad




Obyvalowuinca OeMOHCTpUPYeT COOTBETCTBME 3HaHUNM, ba3zoeniti
YMEHWA,  HaBbIKOB  MNpuMBEAEHHbIM B Tabnuuax ypOB8eHb
nokasaTtensiM, HO [AOMNyckaeT He3HauYuTemnbHble OLUINOKM,
HETOYHOCTW, WUuCnbITbiBAET 3aTpydgHEeHUA npu peleHumn
npakTu4eckux 3agad

Obyvatowminca oeMOHCTPUMPYET HEMNonHoe COOTBETCTBUE lMopozoeniti
3HaHWN, YMEHWW, HaBbIKOB MpuBEAEHHbIM B Tabnuuax YpO8eHb
nokasaTensiM, OonyckaeT 3HauyuTeNnbHble OWnbKM npu
peLLeHnN NpaKkTUYeCcKMX 3agav

Obyuvatouninca 4eMOHCTPUPYET SBHOE HECOOTBETCTBUE - HeszaumeHo
3HaHWIN, YMEHWIA, HAaBbIKOB NpMBEAEHHbIM B Tabnunuax
nokasarensm

20.2 MNMpomexyTo4yHana aTrecTauus
MpomexyToyHas aTTecTaums No AMCUUNIIMHE OCYLLLECTBNAETCS C MOMOLLLIO CreayoLwmx
OLIEHOYHbIX CpeacTB:

CobecenoBaHue no 6unetam k 3advety

20.2.1. NepeyeHb BONPOCOB K 3a4eTy:
1. Kakvne nogxogbl UMEOT MECTO NPU U3yYeHUU XNOKOCTU U rasa.
2. [NoTHOCTb XMAKoCTK 1 rasa.
3. BAskocTb XMOKOCTU, U OCHOBHble PU3NYECKME BennYMHbI XapakTepusyroLime
BA3KOCTb.
Kasutauus.
TennonpoBOAHOCTb N TEMMOEMKOCTb XUAKOCTM.
C>xMMaeMOoCTb XUOKOCTU U rasa.
YpaBHEHNA COCTOAHNA rasa.
BrnivsiHne 3aBUCMMOCTM BA3KOCTM  KMAOKOCTM  OT TemnepaTtypbl Ha paboTty
MaLLVH.
9. 3aBMCUMOCTb NAIOTHOCTU XUAKOCTN OT TeMnepaTypbl U AaBreHUs.
10.PacnpepgeneHne CKopocTen no CeYEHM0 NoToKa.
11.dusnyeckas n xmmmyeckasi CTabunbHOCTb XUOKOCTW.
12. TOKCMYHOCTb U €€ 3aBUCMMOCTbL OT TemMrnepaTypbl.
13.BnusaHue cXMMaeMOoCTH XUAKOCTU Ha paboTy npuBoaa.
14.KncnotHoe 4ncno. Yto oHO XxapakTepusyeT B XUOKOCTU?
15.B3anmMocBA3b M3NYECKMNX BESTUYUH XapaKTEePU3YHOLLUX BA3KOCTb XUOKOCTH.
16.4710 orpaHn4MBaEeT BEPXHASA TOYKA NPUMEHEHMUS XXUAKOCTU B NpuBodax?
17.AnHamnyeckasa n KNHemaTmnyeckasi BA3KOCTb XXUOKOCTM.
18.Kakne dmsmyecknme CBOUCTBA XUOKOCTU OrpaHUYMBAOT NPUMEHEeHWe BOAbl B
KadecTBe paboyen cpeabl B npuBogax?
19. ®yHKLMM XKNOKOCTU B NpUBOAE.
20.Kak BnusieT cXMMaeMocCTb XNOKoCTU Ha paboTy npmBoaa.
21.Kakne cunbl eUCTBYIOT Ha MOKOSLLYHOCS XXUOKOCTb.
22.[laBneHue. Mpnbopbl oNs UsmepeHnst AaBneHus.
23.[laBneHune XnaKkocTn Ha HaKNOHHYIO MMOCKOCTb.
24.'vgpocTtaTn4eckoe OaBrieHME U ero CBOMUCTBA.
25.Bakyym 1 ero nsmepeHuve.
26.lMbe3omeTpuyeckas BbICOTa U €ro CBA3b C JaBreHNEM.
27.0OCHOBHOE ypaBHEHME rMOpPOCTaTMKN NSt aBCONOTHO, MOKOSALLENCS XNOKOCTH.

© N OA



63.
64.

28.MpuHuun paboTbl MAHOMETPbI.

29.YpaBHeHne Jnnepa ansi OTHOCUTENBHO NMOKOSLENCS XXNOKOCTH.

30.lMoBepxHOCTM YPOBHS.

31.WHTerpupoBaHve ypaBHeHUS dunepa A5 paBHOYCKOPEHHOrO ABMXEHUS?

32.Kakve gonyLieHnss UMeT MecTo Npu BbiBoAEe YpaBHEHUA Junepa.

33.EanHnyHas maccoBasi cuna. Ha npumepe, abContoTHO NOKOALLENCS XKUOKOCTH,
YKaXXuUTe €€ BeNnYunHy.

34./HTerpupoBaHve ypaBHeHUS dunepa A8 BpallaTtenbHOro ABMKEHNS.

35.Mbe3omeTpbl 1 06nacTb X NPUMEHEHNS.

36.Kakve ponyLieHs UMeT MeCTO Npu BbIBOAE YpaBHEHNS Junepa ctaTtukn?

37.Kakue Bbl 3HaeTe hM3myeckme BeNNYMHbI, XapakTepusyoLline gaBreHune.

38.Kak onpegenutb cuny, 4encTByOLWYO Ha AHO 6aka, ecrnv M3BECTHO AaBneHue
cpeapbl B 6ake?

39.Kakasa dmanyeckass BeniMymHa orpaHnu4mBaeT KpUTUYECKNE N3MEHEHUS] YPOBHSA
XNOKoCTW B Ky30Be camocBarna.

40.YpaBHeHus dunepa B KAHOHUYECKON (hopme.

41.KnHemaTundeckme areMeHTbl NoToKa XUOKOCTW.

42.OHepreTuyecKknin CMbIC YreHOB ypaBHeHNa BepHynnu.

43.TvgpaBnuyeckne af1ieMeHTbl MOTOKa XUOKOCTW.

44.9nemeHTapHas CTpyrka n e€ CBOWCTBa.

45.T10TOKM KNOKOCTH.

46.0T1nn4ne ypaBHeHns bepHynnu ona ngeanbHOWM N peanbHOW XUOKOCTMU.

47.0npegenvte rmapasnuyeckui paguyc ang Tpybbl KBagpaTHOro CevyeHusi co
CTOPOHOWN «BY».

48.B3anmMocBs3b NOTEHUMANBHON N KNHETUYECKON SHEPTNN NOTOKA KUAKOCTMU.

49.YpaBHeHMe Hepa3pbIBHOCTW A5 MOTOKA XNOKOCTMU.

50.YpaBHeHUs bepHynnu ansa cTpynku naeasnbHOW XXUOKOCTH.

51.Pacxon noToka XXWakKocTu.

52.0npegenuTe rmgpasnuyecknin paguyc Ansa Kpyrnown Tpyosl pagunycom «Ry.

53.Mpubop ansa onpegeneHus gaBrneHUsa NnoToka XXUAKOCTH.

54.[laiTe COOTHOLUEHWE MeX[dy CKOPOCTbO W [OaBrfieHMeM B [OBYX CeYEeHUsAX
KOHMYEeCKON TpyObl Npy MOCTOSSHHOM pacxoge.

55.Mpubop Ana namMepeHns CKOPOCTN NOTOKA KUAKOCTH.

56.CX1MaeMoCTb XUOKOCTU.

57.01nun4ne aBmXxeHNs TBEPOOro Tena oT ABMXKEHUSI NOTOKA XNOKOCTH.

58.Pexnmbl Te4EHUSA XKNOKOCTN.

59.PacnpegeneHune ckopocTen No ce4eHuto naMmmMHapHoOro noToka.

60.MecTHble ruapaBnuyeckne ConpoTUBNEHUS.

61.BA3KOCTb XMAOKOCTH.

62. PYHKUMN XKXUOKOCTU B rmapocuctemax.

YCTaHOBMBLLASICA N HEYCTAHOBUBLLASICA OBUXKEHME XUOKOCTW.

[Mbe30MeTpUYECKNI YKINOH.

65. VicTeueHmne XNaKocT Yepes OTBEPCTUSI.

66.

Onpep,eneHVle noTepb AdaBlieHund npu BHE3anHOM pacllnpeHnn un CyxeHum

Tpybonposoaa.
67. VIHTerpmpoBaHune ypaBHeHUst Qnnepa Ans pasnvyHbiX BUOOB ABMKEHMS.

68.

'MapaBnmnyecknin pacyét TpybonpoBOaOB.

69. KaButauus.

70.

YpaBHeHe anHaMukmn dunepa.

71..TpeboBaHus K pabovnM XNOKOCTAM rMAPOCUCTEM.



72.Pacxon xuakocTn yepes TpybonpoBoa npu namvHapHOM M TypOyneHTHOM pexumax
TEeYEHUSs XKNOKOCTW.

73. 3aBNCUMOCTb MMNOTHOCTU XUAKOCTU 1 rasa.
74. BsanmocBA3b NnoTeHUManbHOM U KUHETUYECKOWN SHEPIUM MOTOKA XXUOKOCTH.
75. 3aBNCMMOCTb BA3KOCTU OT TeMnepaTypbl.

76. AHann3 cocTaBnALLNX ypaBHEHUA BepHynM ¢ 3HepPreTMYEeCKOM TOYKN 3PEHNA.
77. Tpy6a BeHTypbl.
78. MNpunbopbl ANs M3MepeHus gaBreHns.

79. M3mepeHne aaBneHus n CKOpoCTU TeYEeHUs NOToKa XMAKOCTU B TpybonpoBoae.
YpoBeHb
KpuTepun oueHmBaHna KOMNEeTEHLUNIA cpopmmpoBaH LLikana oueHok
HOCTHU
KOMMEeTEeHUnn
OOyvalowmnca [eMOHCTpUpYeT MofnHoe cooTBeTcTBue | [108bIWEHHbIU 3aumeHo
3HaHWIN, YMEHWWA, HaBbIKOB MpUBEAEHHbIM B Tabnuuax ypo8eHsb

nokasaTensiM, CBOOOAHO onepupyeT NpUoBpeTEHHbIMU
3HAHMSAMKW, YMEHUSIMU, MPUMEHSIET WX MpU  PeLIeHnK
npaKkTU4ecknx 3agay

OOyvarownincs OeMOHCTPUPYET COOTBETCTBME 3HAHUNM, Gasosbiti
YMEHWUA,  HaBbIKOB  MNpMBEAEHHbIM B  Tabnuuax YpPO8EHb
nokasaTtensm, HO [AOMyCKaeT He3HauYuTernbHble OLUNOKM,
HETOYHOCTU, WCMbITbIBAET 3aTpPyAHEHWUS MNpU  peLLeHnM
npakTU4eckMx 3agad

O6yyvatowuiicss 4EMOHCTPUPYET HEMOJIHOE COOTBETCTBUE lMopoeoesbiti
3HaHWIA, YMEHWIA, HaBbIKOB NpUBEAEHHbIM B Tabnuuax ypO8eHb
nokasaTensM, OOMNycKaeT 3Ha4YuTenbHble OLWMBKX Mpu
peLLeHnn NpakTUYecKnx 3agay

O6yyatowuiics AEMOHCTPUPYET SIBHOE HECOOTBETCTBUE - HezauymeHo
3HaHMWIN, YMEHWIA, HABbIKOB NPMBEAEHHBLIM B Tabnuuax
rokasartensm

MpomexyToyHas aTTecTaums NPOBOAUTCS B COOTBETCTBUM C lMONOXEHMEM O NPOMEXYTOYHOW
aTTecTaumm oby4yaroLLmMXcs No NporpaMmam BbicLlero obpasoBaHus.

MNK-5
CnocobeH ocyLecTBNATb KOHTPOSb, OpraHM3aLmio U NnaHMpoBaHne 6e3onacHomn
aKcnnyaTauum Tenno- n anektpoobopynosaHus, Tpybonposoaos, naporeHepatopo A3C, a
TakKe OCHOBHbIX (POHA0B peakTopHoro otaeneHns ASC

I'Iepequb 3apaHvn ansa npoBepKu C(*)OpMI/IpOBaHHOCTVI KoOMneTeHUnu:

1. YTO Ha3bIBaAKOT rMapaBrvKon?

1) HayKy, KOTOpasi MU3y4aeT paBHOBecUe U ABUXEHUE XUAKOCTEeN;

2) HayKy, KoTopasi U3y4aeT OBWKEHNE BOAHbIX MOTOKOB;

3) HayKy, koTopasi n3y4aeT NorioXKeHNe XUAKOCTEN B NPOCTPaHCTBE; 4) HayKy, koTopasl nsyyaet
B3aNMOAENCTBME BOAHbIX NOTOKOB.

2. Kakoe (bl/l3|/l‘-IeCKoe BELLECTBO Ha3blBaeTCH XUAKOCTbIO?

1) kKOTOpOE CNOCOBHO 3anonHATL BCE CBOGOAHOE NMPOCTPAHCTBO;



2) KOTOPOE MOXET BUOOU3MEHATbL CBON OOBEM;
3) kKoTopoe Buaou3sMeHsieT opmy B pe3ynbTaTte Bo3gencTBua cun; 4) cnocobHoe
TEKy4ecTu.

3. YKaxunTe pasHOBUOHOCTb XUOKOW CybCTaHUUK, HE SBMSOLWENCS ra3oobpasHon.

1) Xuaknn asor;
2) Bogopof;

3) PTYTh;

4) kucnopog.

4. Y10 Takoe naeanbHas XMOKocTb?

1) npurogHas kK NPUMEHEHUIO;

2) 6e3 BHyTPEeHHero TpeHusl;

3) cnocobHas K cxxaTuio;

4) koTOpasi CyLLEeCTBYEeT UCKMOUYUTENBHO B psige YCIOBUN.

5. Kakon MoxeT BbITb BHELLHASA cua, BO3OENCTBYIOLWAsA Ha XUOKYK cybCcTaHLmo?

1) uHepumanbHasi, NOBEPXHOCTHas;
2) NOBEPXHOCTHas, BHYTPEHHSAS; 3) TArOTEeHUS, AaBMNEeHUS;
4) maccoBasi, NTOBepXHOCTHas.

6. [laiiTe onpeaeneHne NoHATUIO CKUMAEMOCTUN ANS XUOKUX CyBCTaHUMA.

1) BugonameHeHne hopmbl B pesynbrate AeNCTBUSA LaBNeHUs;

2) conpoTMBIEHME BO3AENCTBUIO AaBNeHNs, 6e3 BUOOM3MEHEHNST (DOPMBbI;
3) u3sMeHeHUe o6bEMA B pe3ynbTaTe AeNCTBUA AaBNeHUs;

4) conpoTuBreHNe BO3LENCTBUIO AABIEHNS C BUOON3MEHEHMEM hOPMbI.

7. Kakon koadhdULMEHT XapakTepuayeT CKUMAEMOCTb XKUAKOW cybcTaHumn?
1) o06BEMHOroO cXxaTus;
2) [bxoynsa; 3) TemnepaTtypHbIi; 4) BO3pacTaHus.

8. UTo He xapakTepusyeT BA3KOCTb XUAKOW cybcTaHummn?

1) ctaTnyeckumn KoachpuUMeHT BA3KOCTHU;
2) KNHEMaTUYECKNA BA3KOCTHbBIN KOS ULMEHT; 3) ANHAMUYECKUIA
KO3 PULUMEHT BA3KOCTHU; 4) rpagyc OHrnepa.

9. Kakown n3 nepevncneHHbIX NPOLECCOB HE XapaKTEPEH A5l OKUCIIEHUS XKNOKOCTEN?

1) BbiNnageHne ocagka B BUAE CMOIIbl;

2) N3MEHEHME UBeTa X1aKon cybctaHumm;
3) yBenu4yeHue BA3KOCTU;

4) BbiNageHne ocajka B BUae Lunaka.

10. O 4ém roBOpUT BTOPOE NPaBUO O CBOMCTBAX MOpPOCTaTUYECKOro JaBneHns?

1) 06 OTCYTCTBUU U3MEHEHUN, HE3aBMCUMO OT HanpaBJiIeHUs;



2) O NOCTOSIHCTBE U NEPNEHANKYNAPHOMY PacnonOXeHN0 OTHOCUTENBHO CTEHOK pe3epByapa;
3) 06 N3MEHEHUN, B 3aBUCMMOCTM OT MECTOpaCcnonoxeHus; 4) o6 oTCyTCTBUM N3MEHEHWI B
rOPM30HTaNbHOW NIIOCKOCTH.

11. HasBaHue o6bEMa XKNOKOCTU, NPOTEKAOLLEN 3a eANHNLY BPEMEHN Yepes XMBOE CeYEeHNE

1) pacxoa NoToOKa;
2) 06BLEMHOE TEYEHNE;
3) 6bIcTpoTa NOTOKA; 4) CKOPOCTb TEYEHUS.

12. OnpefeneHne oTHOLIEHUS pacxoda XUOKon CyOCTaHLMM K NAOLLAAN XXMBOTO CEYEHNS —

1) cpeaHWin pacxop TekyLero noToka;
2) HanbonbLas 6eICTpoTa TeHeHNs; 3) cpeaHAA bbicTpoTa
noTokKa; 4) HaMMeHbLUMI pacxo TedYeHus.

13. UTO Ha3sbIBalOT rmapaBnMyeCcKnM conpoTnBneHNEM?

1) conpoTuBreHne Xunakon cybctaHumm K geopmaumm opmMbl COGCTBEHHOIO pycna;

2) ConpoTuMBIEHNE, KOTOPOE NPENATCTBYET MPOXOXKAEHUIO XUAKON cybCcTaHumu;

3) conpoTmBneHne, xapakTepusyrLleecs nageHneM CKOPOCTU ABMXKEHUS XUOKON cybcTaHumum
yepes Tpybonposos;

4) conpoTuBrieHue TpybonpoBoaa, COMPOBOXAAaeMoOe 3IHEepreTUYeCKUMM mnoTepsMu
Xnakom cyocraHumn.

14. Ha3oBMTE NCTOYHUK 3HEPreTUYECKNX NOTEPb ABUXYLLENCS XNOKON CyOCTaHUuN.

1) 06béwm;

2) pacxop xungkon cybctaHumu;

3) BA3KOCTb;

4) nepeHanpasneHne XXUakon cybctaHumn.

15. Uem xapakTtepeH TypOyneHTHbIA PeXuUM OABMKEHUS XUOKOW cybcTaHumn?

1) NOCNOWHBIM ABWXEHNEM YaCTUL, XNOKOM cybcTaHumuy;

2) 6ecnopsa0YHbIM Y OLHOBPEMEHHO MOCIIOMHBLIM OBWXXEHMEM YaCTUL, XXUAKON cybCcTaHumu;

3) 6eccucTeMHbIM ABUXKEHUEM YaCcTUL XXUAKOCTU BHYTPU TpybonpoBoaa;

4) NOCMOMHbIM OBWXEHNEM YaCTUL, XXMAKOM CyOCTaHUUN UCKNIOYNUTENBHO B LEeHTPanbHOM YacTu
Tpybonposoaa.

1. YTo Takoe cBOGOAHAA UNU ecTeCTBEHHas KOHBEKLMUA U 3a CYET 4Yero oHa co3gaeTca?

Ecnn gBuwxeHne anemeHToB ob6bema cpedbl Bbi3BaHO HanMymMeM B Hel TemnepaTypHbIX
pasHOCTEN, a, crnegoBaTerflbHO, pasHbiX MMOTHOCTEN, TO Takas KOHBEKUWSA Ha3blBaeTcs
cBobogHon unu ectectBeHHon. OHa co3gaeTcsa 3a CYeT TOoro, Yto bonee xonogHble YacTuLbl
XNOKOCTU MK rasa, uMmerowmne 60onbLlyo NIOTHOCTb, No4 OEWCTBMEM rPaBUTALMOHHOIO Nnons
3emnun onyckaeTcsa BHU3, a bonee HarpeTble No4 AeNCTBMEM apXMMELOBOW CUMbl MOAHMMAKOTCS
BBEpPX

2. Yto BblpaxaeT cobon koahpuuneHT BA3IKOCTU?



KoadhpumumeHT BA3KOCTM BblpaxaeT COOOW cumny TpeHUs, MPUXOASLYIOCA Ha eauHuuy
NMOBEPXHOCTN COMPUKOCHOBEHNS OBYX XXUAKUX CIOEB, « CKOMb3ALMX» APYr MO APYrY Npw YCroBuu,
YTO Ha eanHULY ONIMHBI HOPMann K NOBEPXHOCTU CKOPOCTb ABWMXEHUSA UBMEHAETCH Ha eQUHULLY

3. B yem coctouT npouecc guccunaumm?

CyliecTBOBaHWe npoLuecca AMccunaumm CoOCToMT B TOM, YTO YacTb MEXaHUYECKON SHeprm
ABUXKYLLENCS KNOKOCTU NEPEXOANT B TEMMOBYIO U BbI3bIBAET HAarpeBaHNE XXUOKOCTH.

4. Yto Takoe norpaHuU4HbIA CrON?

MorpaHNYHbIM COeM HasblBaeTCcsl 06nacTb ABWMKEHNS BA3KOW TENonpoBOAHOM XUOKOCTH,
XapakTepuayrLlasica Manov TONWWHON M BoNblUMM MOMNepeyYHbiM FPagMeHTOM CKOPOCTMH,
N3MeHeHMeM KOTOpoW oOycroBneH npouecc nepeHoca TensoTbl, BELlecTBa U KOofuMyecTBa
ABWXEHUS!

5. ObbsACHNTEe B 4YeM pas3HMUua XapakTepa OMbIBaHUA TpPpyO B KOPUOAOPHOM M
LIaxmMaTHOM NopsiaKe.

Ycnosusi ombiBaHus Tpy6 nepsoro psga o6oux ny4ykoB NPUMEPHO Takue Xe, Kak U B criyvae
oanHo4YHOM Tpybbl. TennooTaava nepBoro psga onpegensieTcs HadvanbHouW TypOyneHTHOCTLIO
Haberawulero notoka. B nocnegywuwmx psgax XapakTep OMbIBaHUS MEHSIETCS 3a cyeT
AONOSIHUTENbHON TypbynusaumMm noToka BMepean pacrnorfiokXeHHbiMKM Tpybamu, noaTomy
TennooTgaya OT HUX TO Xe MeHdetcsa. [lpy KOpuaOpHOM pacnosiokXeHun Tpyob, TpyObl
cnefywoowero no xody ABWMXKEHUS BOObl psga KOPUAOPHOrO Mydka «3aTeHeHbl» Tpybamu
npegbiaywero psaga. Mexay HUMKW co3fiaeTca 3acTOMHAs 30Ha C MOHWMXKEHHOW LUMpPKynsunen
XWOKOCTWU, YTO MPUBOAUT K CHUXKEHMUIO TennooThgayn B floboBOM M KOPMOBOW 4vacTax Tpy6. B
LUaXMaTHOM Ny4Ke XapakTep OMbIBaHUS NPaKTUYeCKN O4MHAKOB BO BCEX pAgaX.



