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1 KomneTeHuuu 1 3Tansl pOpMHUPOBAHUSA

[TK-1: CiocoOHOCTBIO TPUMEHSATH (PU3NKO-MaTEeMaTUUECKHI anmapar, TCOPETUYECKHUE, pacdeT-
HBIE U SKCIIEPUMEHTAIBHBIE METO/Ibl UCCIIEAOBAHUS, METO/Ibl MATEMATUYECKOTO U KOMITBIOTEP-
HOT'O MOJIEJTMPOBAHHUS B IIPOLIECCe MPOPECCUOHANTBHON AESITETbHOCTH.

Kon PIIJ | PesyabTar Havaapnbpni stan A B C | BazoBbrii 3Tan D
OCHOBHEBIE (pH3WYECKIIE CBOWCTBA KUIKOCTEH U ra3os;
OCHOBBI KHHEMAaTHKH: OOIIIE 3aKOHBI 1 YpaBHEHHS CTa-
TUKU ¥ JUHAMUKH KAIKOCTEH U Ta30B; OJHOMEPHBIE
TIOTOKH KHUIKOCTEH M Ta30B; AIIEMEHTHI ITOI00MS THAPO-
WHAMHWYECKHX TPOIIECCOB; TEOPUIO THAPOTUHAMUIC-
f:IKI/Ix conpomBneI:mHﬁ; HOTE)KI/I é);mcnx ilixmﬂkocmﬁ; Borpocer Beex
3.1.1 POJIb THAPOAMHAMUKH B T€0JIOTOPA3BE/IKE; 3aKOHBI B1-32,T1-20;31-12;1TP1- 6“? 1o8; Bl u
16;PK1/2 OTYETHEIE TOsIC-
¢unpTpanuu HehTH, Ta3a U BOJbI;, YCTAHOBUBIIIHECS U HeHMS
HEYCTaHOBUBIIHNECS IBIKEHUS KUJKOCTH U T'a3a B MO-
PHUCTOI Cpefie; OCHOBBI TEOPUU MHOTO(A3HBIX CHCTEM;
0COOEHHOCTH (PUIIBTPALIMH HEHBIOTOHOBCKOM JKUIKO-
CTH; IBIKCHHE KHUIKOCTH ¥ Ta30B B TPEIIMHOBATHIX H
TPEUIMHOBATO-TIOPUCTHIX Cpeax.
MIPOU3BOJUTH PACUETHI: PABHOBECHS KUJKOCTEH U Ta- 3anaua ounera u
30B, UX JIBUKEHUS U UCTEUCHHUS B PA3IMUHBIX Cpelax, 31-11:1IP1— cxema; I[IP12/16
321 MaccooOMEHa MPH Pa3INYHbIX KOMOHHAIUAX BUIOB 13/1 6")11 PK1/2 TOATBEPIKAAIOT
(a3, IPOEKTUPOBATH CUCTEMBI [TOJIAYU M SBAKyalluu e MIEPEHOC U CH-
JKUJKUX U Ta3000pa3HbIX Cpel. CTEMY
METOANKAMH TPOBEICHHUS TUIIOBBIX THAPOIMHAMIYC- Buner: HezaBucH-
CKHX PActeTOB TeUCHUH KHMKOCTH 1 Ta3a JUIA PAsit- | oo 6:11:312:Brmc- MBI pacyér u
3.3.1 HBIX KJIACCOB 33/1a4, HABBIKAMU BBITIOJHATH OIICHOYHBIE 2 .. MIPUMEHNMOCTE;
nuTenbHbIN oTYéT B1
pacdeTsl, a TaKKe IPUMEHATh YUCIICHHBIE METOIBI IPH B1: uncnennas
peau3ay PenIeHH ¢ TOMOIIBI0 KOMITHIOTEPOB. MpoBepKa

I'pynna peiicruii B ITIK-1

To4HbIe MaTepHAJIBI

CBoliicTBa U cTaTHKA

B1-4;T1-2;31;ITP1-2;PK1A;6unerl

Kunemartuka u uMmybc

B5-8;T3-4;32;11P3—4;PK1b;6unet2

I/IZ[GaJILHaFI KHUJIKOCTh U a3

B9-12;T5-6;33-4;I1P5-6;PK1A/b;6unersi3—4

Bs3kocth COIIPOTUBJICHUE HOZ[O6I/IG

B13-16;T7-10;35-6;11;[1P7-8;PK1A/b;0ounetei5—6

q)I/IHLTpaHI/ISI 1 HCCTAIIMOHAPHOCTH

B17-20;T11-13;37-8;11P9-10/16;PK2A/b;6unetsi3/7

Peonorust n mHOTO(a3HBII Nepe-
HOC

B21-24;T14-16;39-10;ITP11-12;PK2A/b;0uners11/5/8

TpemmHBI 1 OOMEH

B25-28;T17-18;311;I1P13;PK2A;0unersi2/8

YucyieHHass MOJEIIb U JOKa3aTellb-
CTBO

B29-32;T19-20;312;I1P14—-16;B1;PK2b;0unetri4/6/7

B1-B32 31ech — OTKpbIThIE BOIPOCHI, «OTYET B1» — Ha3BaHue BHIYUCIUTENBHOM pabOThI
PIIJT; xonTeket paznuuaer ux. T — tect, 3 — pacuérHas 3amaya, J[1 — Habop manubix, PK —
ucxonHas KoHTposbHas padota PII/] B mucemenHoii hopme. O603HaUeHNST — HABUTAIUs MaTe-
pHUaNoB, HE HOBbIE MHIUKATOPHl. 3HAHUSI OLIECHUBAIOTCS B OOBSICHEHUSIX, YMEHUS B CXEMaX/BbI-
YUCJICHUX, BJIAJICHUE — B CAMOCTOSITEIIbHON IPOBEPKE U BOCIIPOU3BOAUMOM pacuére. I'a3oBas
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THIPOCTaTHKA M JIETAIM MacCOOOMEHa B MHBIX COUETAHUAX (a3 MPOBEPSIOTCS Ha yPOBHE JOITY-
meHui 1 o0mux OanaHcoB; He 3asBiseTcs oTaenbHbI CFD-pacuér Bcex (ha3oBBIX MOEIEH.

2 TexHosornyeckasi Kapra

CpenctBo IlepBuyHas mkaaa Hepecuér f:le:;:m" min=
P1-16 Kaxmas0—-10; cymma PO-160 Px1/4 0-40

Tecr T1-20 S0-20 Sx1/2 0-10

PK1 u PK2 Kaxnas0-30; cymma K0-60 Kx1/3 0-20
BLI‘TI.I/ICJ'II/ITeJ'ILHI)II/I C0-10 Cx1 0-10

otuér B1

3auéT ¢ oLeHKOoH D:nBa otera mol0 +3amagal0=30 Dx2/3 0-20

HUroro CPC dopmupyer onennBaemble pe3ynbratsl | R=P/4+S/2+K/3+C+2D/3 | 0-100

MopyJib 1 cpoxk JUIIP/CPC 4 | Tekymue pe3yabTaThl IIncemennbrii PK BaJuibl
MI;rembr]—4;ne- 8/16/30 T1P1-8 —20:CP1-4;J11 BITP7 PK1 BIIP8.45 mumyr ) 4
nennl—6 —10

M2;TemMBI5—8;He- I1P9-16 —20;Tect10;0TuéT B1 — PK2 BIIP16,45 MunyT
nemn7-12 8/16/29.9 10;CP5-8 10 0-50
Cemectp 16/32/59,9 Cymma80;KpTO0,1 u —D20 Bcerol08 u 0-100

Cpoku — KajieHapHas KOHKpeTH3alus 12 Heienb 1)1 COTJIacOBaHUsl; 4achl He H00aBisitoTcs. K
PK Bcerma nomyckaroTcst Bce HE3aBUCUMO OT TTOCEIAeMOCTH U IpYTuX paboT. MUHUMYM Ha4yuC-
nenus( He ABIsSETCS MoporoM aomycka. Onpoc mol—2 Bompoca COOTBETCTBYIOIICH TEMbI 3aHU-
MaeT3—5 MUHYT U He TpedyeT roToBoro Tekcra. [lepedens Bcex32 BOMPOCOB UCMONB3YETCS s
IIOATrOTOBKH, Ha KOpOTKOM IINCBMCHHOM OTBETC MOXKHO BbIJJATh OJUH N3 TCX XKC BOHpOCOB,3 MHU-
HYTHI, 0€3 OT/AEeIHbHOT0 HAYHCIICHUSI.

PK1/2 — ucxonnbie koHTpoabHBIE padoThl PIIJ[ ¢ AByMs BapuaHTamu KaXk[asi, He JOTIOTHH-
TenbHbIe TpeThu padboThl. PK1 mpoBoauTcs mocie tembi4,PK2 nocne Tembi8. Tect25 MUHYT 1
PK2 45 munyt pa3meuiensl BIIP16; ucxoansiit pacuér cucremsl nogarorasinupaercs BCP8. OTuér
B1 3ammmaercs BIIP15 105 munyt; BIIP14—15 ornieHnBarOTCS ATanbl MOCTAHOBKH/TIONYYESHHS
pe3yNbTaTOB, B OTAECTLHOM KPUTEPHUH OTUETa — IIeNIOCTHAs BepuduKaius, o0bsICHEHHE U BOC-
MIPOU3BOJUMOCTb, 0€3 MOBTOPHBIX OAJIJIOB 32 OJHO YHUCIIO.

3 OueHouHble MaTepuajbl 0J10koB A B C D

Bbaok A IlpoBepka 3HaHMH

B1. Kakue cBoiicTBa onpeaensitoT BbIOOp MOJENH KUAKOCTH WM ra3a U MPU KaKUX YCIOBHIX UX
CJIey€eT 3a/1aBaTh?

B2. Kak cBs3aHbI a0COIOTHOE, H30BITOYHOE JaBJICHUE U BAKYYMMETPHUIECKOE J1aBlIeHHE?

B3. Kak noiyuuTs pacnpeneneHue 1aBieHus B MOKOAIIECHUCS KUAKOCTH U HAUTH CUITY JaBJICHUS
Ha IUIOCKYI0 CTEHKY?

B4. Kak onpenensitoTcst BRITAIKUBAOLIAsl CHJIa U KaMJUIAPHOE J1aBJICHUE; KOT/1a UMH HEJb3s
npeneOperaTh?



B5. UeM oTnnyaroTcst JIMHUSA TOKA U TPACKTOPUS; PU KAKOM YCJIIOBHUM OHHU COBIAJIAtOT?

B6. Kak paccunThiBaeTcss MaTepraibHas POU3BOIHAS CKOPOCTH M YTO O3HAYAIOT €€ cliarae-
MBbIe?

B7. Kak 3anucars MaccoBblii OanaHC JUIsl CKUMAEMOro U HECXKMMAaeMOro oToka?
B8. Kak BeIOpaTh KOHTPOJIBHBINA 00BEM M YUECTh UMITYJIBC CTPYH U BHEIIHUE CUIIBI?
B9. Kakue nonyienus npuBoAsT K ypaBHEHUsIM Ditiiepa u uHTerpany bepnymim?

B10. B xakom cirydae nocrosiHHasi bepHyiu oquHakoBa /1715 pa3HbIX JIMHUM TOKa; 4YTO O3HA4YaeT
NOTEHLIMAJIbHOE T€YEeHUE?

B11. Kak onpeaensroT pacxo/1 py UCTEYCHUHU M KaK YIYUTHIBAIOT OTKJIOHEHHE OT UCAITBHOTO
TeUeHU?

B12. Yro nokaseiBaet yncio Maxa; Kak MEHSIOTCS MacCOBBIN pacXxo/l U CKOPOCTb B COILIE IIPU
W3MEHEHUU IUIOTHOCTH U IIJIOIaan?

B13. Kakue unensl BXoJAT B ypaBHeHUss HaBbe — CToOKCa M Kak 3a1a€Tcsl yCIIOBUE PUIIUIIA-
HUS?

B14. Kak nonyuuts pacxon Ilyaseiins u npoBepuTh AOMYCTUMOCTh JIJAMUHAPHON MOJIENN?

B15. Kak BeIOupatoT Kpurepuu nogoous; 3a4emM rpu TypOyJI€HTHOM pacuére BBOAAT MOJIENb 3a-
MBIKaHUS?

B16. Kak pacCYUTBIBAOTCA IOTECPU 110 JJIMHEC, MCCTHBIC IIOTCPU, HAIIOP U MOIIHOCThb HACOCA, KaK
IMMPOABJIACTCA OITACHOCTD KaBI/ITaHI/II/I?

B17. YUem pa3nudarotcs MOPUCTOCTb, TIPOHUIIAEMOCTh, KO3()PHUIHEHT (HPUIBTPAIIUU H CKOPOCTh
JBUKEHHUS B opax?

B18. Kak 3anmcars 3akoH Jlapcu ¢ y4ETOM TSKECTH U KaKUE YCIOBHS OTPAHUYHMBAIOT €T0 MPH-
MeHeuue?

B19. YUem otnnyaroTcs MHeNHas, paAuaibHas U U30TepMHUUEcKast ra3oBasi GuibTpanus’?

B20. Kak dhopmupyetcsi ypaBHEHHE TTHE30IIPOBOIHOCTH U OLICHUBAETCS XapaKTEPHOE BpeMsI; KO-
raa Tpedyercs nmonpaska dopxreiimepa?

B21. Kak uatepnpeTupoBaTh napameTpbl CTeIeHHON Mojeau U Mojenu bunrama?

B22. [ToueMy HbIOTOHOBCKHUI 3ak0H Jlapcu Henb3s 6e3 000CHOBAaHUS MEPEHOCUTH Ha KUAKOCTh
C TIPEIeTIOM TeKy4eCTH?

B23. Yto 03Ha4arOT HACKIIIEHHOCTh, OTHOCUTEIbHAS TPOHUIIAEMOCTb, KAMJUIIPHOE 1aBJIICHUE U
¢dazoBast MOBUKHOCTH?

B24. Kak coctaBuTh (a30BBblii OallaHC U OIEHUTh MaCCOOOMEH MEXKIY ra30M M KUAKOCTHIO MPU
3a/IaHHOW JIBIKYIIIEH cuiie?

B25. Ilpu xakux yciaoBHsX AEHCTBYeT KyOMUYECKHUIl 3aKOH U KaK pacKphITHE BIUSET Ha pacxo?
B26. [louemy TpemuHoBaTas cpea MOXeT 00J1ajaTh aHU30TPOITHOM MPOBOAUMOCTHIO?
B27. Yem paznuvaroTcs MOAEIN TBOWHON MOPUCTOCTH M IBOMHOW MTPOHUIIAEMOCTH?

B28. Kak 3anucarb 0OMeH Maccoil Mexay MaTpulied U TPEIIMHAMU U TIPOBEPUTH CyMMAapHBIH
Gananc?

B29. Kak BbIOpaTh 00J1aCTh U COTJIACOBAHHBIE TPAHUYHBIE YCIOBUS YUCIEHHOHN 3a1a4n?

B30. YUem paznuuaroTcs HEBs3Ka peniaTens, IOrpeurHOCTh JUCKPETU3ANH U HU3HYecKas
OmunOKa MoJIeIHn?

B31. Kak uccrnenoBaTh CXOIUMOCTH IO CETKE M BPEMEHHU U IIPOBEPUTH OaTaHC MacChl?

B32. Yem otnuyaroTcs BepuduKaiys U BaduaaLus; Kakue Qailyibl 1 JaHHbIE 00eceuynBaoT BOC-
IIPOU3BOIUMOCTD pacuéra?



TecT Mo BocbMH TEMaM

B kaxxoM 3a1aHuu OJTUH MPaBUIILHBIA OTBET U3 YETHIPEX. 25 MUHYT; pa3pelIéH HeporpaMMu-
pPYyeMBbIii KaJIbKYJISITOP. be3 cripaBOYHUKOB, TOTOBBIX OTBETOB U KOHCYybTaluil. BepHol, He-
BepHO/HEeT/HecKoJbKo O0ykBO; Makcumym20, B pertuHrx0,5. YpoBHM 00patHO# cBs3u PIT/[17—
20/14-16/12—-13/0—11 o3HauarOT yBEpEHHOCTH/OTACIbHBIE TPOOEIBI/TIOBTOPEHHUE/CYIIIECTBEHHBIE
poOeIbl U HE 3aMEHSI0T UTOTOBYIO IIKATTY.

T1. IIpu p = const rugpocTaTiyeckoe U30BITOUYHOE TaBJIcHHE Ha riyouHe h paBHO A pgh; b
pg/h; B ph/g; I' pgh.

T2. Kunematudeckas BI3KOCTh ornpeaensercs kak A p/w; b wp; B up; T p/p.

T3. MatepuaibHOE yCKOPEHHE B 3UIEPOBOM ONMMCAHUU PaBHO A TONbKO OV/Ot; b Tonbko (v-V)v;
B ov/ot+ (v-V)v; T Vp.

T4. I1pu ycTaHOBUBIIIEMCS TIOTOKE 06€3 HCTOYHUKOB MACChl MEXK/Iy CCUCHUSIMU COXPaHsIeTCs A
cKopocTh; b momans; B 00bEMHBIN pacxon mr000ro raza; ' MaccoBbIii pacxo.

T5. Ilpu yaBoeHHH HANopa HaJl OTBEPCTUEM M HEM3MEHHOM Kodduirente pacxoaa Q MeHs-
ercsi B A 2 pasa; b \2 pasa; B 4 pasa; I He MeHsieTcsI.

T6. Ynucno Maxa — 3T0 oTHOIIEHHE A CKOPOCTH IOTOKA K CKOPOCTH 3ByKa; b nHepuuu K Bs3Ko-
cty; B Bs3kocTH K miotHoCTH; I naBieHus Kk Temieparype.

T7. Yucno Peltnonbca 1uist Kpyrioit TpyObl co cpefiHeii ckopocThio v paBHO A pv/(pd); b
pd/(uv); B pvd/p; T pvp/d.

T8. JI7st HOJTHOCTHIO PAa3BUTOTO JIAMUHAPHOT'O HEIOTOHOBCKOT'O TEUCHHSI B KPYTJIOH TpyOe mpu
dbukcupoBanubix Ap, W, L pacxox nponopuuonanen A d; b d* B d*; " d*.

T9. B dopmyne Japcu — Belicbaxa asis 1aMHMHApHOTO TEYEHUS B KpYTIoi TpyOe ko3 uirent
tpenus lapcu paBen A 16/Re; b 64/Re; B Re/64; ' 1/Re?.

T10. Ipu 3agannsix Q, H, p u KI1/1 n MomHoCTh Hacoca Ha Bairy paBHa A pgQH/m; b pgQHn; B
QH/(pg); I pgH/Q.
T11. PazmepHocTh BHyTpeHHeH nponunaeMoctu k A m/c; b Ila-c; Bm* I'c™'.

T12. JIns MOTHOCTHIO HACBIIIEHHON Cpeibl PU MOPUCTOCTH (® U CKOPOCTH (PHIIBTPALIUH ( Cpell-
Hsis TopoBasi ckopocTh paBHa A qo; b q/¢; B ¢/q; T q.

T13. Ilpu yBenu4eHUH MPOHUIIAEMOCTH BJIBOE U HEM3MEHHBIX OCTaJIbHBIX IMapaMeTpax o =
k/(puc_t) xapakrepHoe Bpems L?/a A ynBauBaetcs; b He MmeHsieTcs; B yBenuunBaercs B ueTbIpe
pa3a; I' ymeHp11aeTcs BIBOE.

T14. B crenennoi Mmoaenu n < 1 COOTBETCTBYET A CHMKEHHUIO KKYIIEHCS BA3KOCTH C POCTOM
CKOpOCTH cJ1BUTa; b HBIOTOHOBCKOM kMIKOCTH; B 00s13aTensHOMY npenieny TekydecTH; [ pocty
KKyLIEHCS BA3KOCTH.

T15. OtHocuTenbHas (a3oBas MPOHUIIAEMOCTh XapaKTepU3yeT A MOPUCTOCTh; b miIoTHOCTH
¢a3el; B cHIDKEHME TPOBOIMMOCTH [T (Da3bl OTHOCUTEIBHO BHYTPEHHEH MPOHUIIAEMOCTH B
MPUHATON MozeNH; [ CKOpOCTh 3BYKa.

T16. Ecau kr u 1 a3 ogAMHAKOBBI M TpaInE€HTHI JaBJI€HUS OJIMHAKOBHI IPU OTCYTCTBUU TSKECTH
U KanWUIAPHBIX 3P (PEKTOB, TO (a30BbIe pacxXo bl A 3aBUCST TOJIBKO OT Ha3BaHUs (a3; b oguHa-
KOBBI; B Bcerna HyneBsle; [ IpOTHBOIIONOKHBI 110 3HAKY.

T17. B xyObuueckoM 3aKkoHe pacxos npu Hen3mMeHHBIX W, L, 1, Ap nponoprinonanexd A b; b b?; B
1/b; T b2

T18. IIpu oOMeHe Maccoit Mex 1y MaTpULiel U TPELIMHOI 0OMEHHbIE YiIeHbI B UX OamaHcax A
MIPOTUBOMOJIOXKHBI 110 3HAKY U COKPAIAIOTCs B CyMMapHOM Oanance; b oqnHakoBbl 110 3Haky; B
OTCYTCTBYIOT Bceraa; I cozgator Maccy.

T19. CpaBHeHnue ¢ TouHbIM pemieHueM [lyaseiisns npexae BCero ciaykuT A MOATBEPKACHUIO JII0-
6oro ¢usznueckoro gomyuieHus; b onenke mepoxosaroctu; B Bepuduxaiyy yucieHHoro perie-
HUs; [ ©'3BMEpEHHUIO BA3KOCTH.



T20. YMeHbllIeHNE HEBSI30K PeIIaTelisi IPU OJTHOU CETKE A IOKa3bIBAET CETOUYHYIO HE3aBUCH-
MOCThb; b He 3aMeHsIeT TPOBEPKY CETOUYHOM CXOMUMOCTH U Oananca; B Bcerna moarBepkaaeT
AKCTIEPUMEHTAIBHYIO TOYHOCTD; " yCTpaHseT OImMOKH CBOMCTB.

baok B PacuérHble u npakTuyeckue padorol

bank 31-312

Bce uuncnoBsie ycnoBus yueOHbie. Eciiu He oroBopeno uHoe, g=9,81 m/c?. [l kaxaoi 3aaauu
HY>XHBI CX€Ma, MOJIEJb U JIOMYIICHUS, YPAaBHEHHUS 10 YUCE, TIOJICTAHOBKH, €IMHUILIBI U TIPO-
Bepka. Ha onenuBaemoii pacuétnoit pabore 3amaua0—10; as [1P netictByer e€ coOcTBeHHAs
mkasna srana. [logHble ycoBus BbIaloTCsl BMecTe ¢ BapuanToM PK/Ouerom.

31

I'mppocraTnueckas cuina BeprukanbHas npsMOyrojibHas CTEHKA IHUPUHON 1,5 M 1 BBICOTOM 2 M
HaXoJauTcs B Bojie. BepxHsist kpoMka Ha riryoune 1 m. JlaBneHue Ha cBOOOAHOM MOBEPXHOCTH U C
Ipyroi cTOpoHbI cTeHkn atMocdeproe. [TnorHocTs Boasl 1000 kr/m3. Haiinure pe3yabTHpPYIO-
IIyI0 CUJIy U ITyOMHY LIEHTpA JaBJICHUS.

32

Topmoxkenue crpyu CBoOo1Has rOpU30HTaNbHAsA TPy Bojbl quamerpoM 0,020 M uMeeT pacxon
0,003 M*/c 1 HOpMaIBHO yAapsieT B HETMOABIKHYIO TUIOCKYIO mperpafy. Ilocie ynapa oceBast
KOMIIOHEHTa CKOpOCTH paBHa HyJt0. [InmotHocTs 1000 Kr/M?; naBieHne Ha OTKPBITHIX MPAHULIAX
aTMocdepHoe, TIOTepH 10 yAapa He YUUTHIBatOTCsA. HaliiuTe CKOpOCTh M CHITy CTPYH Ha Ipe-

rpauy.

33

Hcredenue M3 60bIION0 OTKPHITOTO pe3epByapa Bojia BHITEKAET Yepe3 OTBEPCTUE THAMETPOM
0,020 m B atmocdepy. Hamop mHan ieaTpom otBepetus 2 M, kodddunueHT pacxoxaa 0,62. Cko-
POCTh CBOOOTHO# MMOBEPXHOCTH NIpeHeOpekuMo Maina. Haiiaure pacxo.

34

[TapameTpsl ra30BOro MOTOKAa B 0HOM cedeHnn KaHana BO3IyX UMEET aOCOMOTHOE JIaBIICHHE
100 xITa, remnepatypy 300 K, ckopocts 100 M/c 1 mmomanaes 0,001 M2, CuutaTh Ta3 HACATBHBIM:
R =287 Ix/(xr-K), v = 1,4. Haiiagute naoTHOCTh, MAacCOBBIN pacxoy u uucio Maxa. [ToscHure
OTpaHUYEHUE OIICHKU CKUMAEMOCTH.

35

Teuenue Ilyazeitnsa XKuakxocts ¢ p =900 xr/m* u pu = 0,1 [1a-c qBUKETCS 10 TOPU3OHTATBHON
kpyrioit Tpyoe auamerpom 0,010 M, nunoit 2 M. [lepenan naBneHHs Ha y4acTKe MOJTHOCTbIO
passuroro Teuenus 2000 I1a. Haliqute pacxon, cpeiHo0 CKOpocTh U Re; mpoBephTe pexum.

36

Tpy6omnpoBoa u Hacoc Mexay AByMsl OOJIBIIMMH OTKPBITHIMU PE3E€pBYapamMH BoJa Mofaércs ¢
pacxonom 0,002 m*/c. Bepxuuit ypoBeHb Ha 5 M BbIe HIkHero. Tpy6a: d = 0,050 m, L =20 m;
koa¢¢unment Tpenus Japcu A = 0,030, cymma MecTHbIX K03 uiuenTos 4. [Inotaocts 1000
kr/m?, KI1/] Hacoca 0,70. CkopocTu Ha CBOOOTHBIX TTOBEPXHOCTSIX MPEHEOPEIKUMO MaJIbl; BCE
MECTHbBIE TIOTEPH BKJIIOYEHBI B cyMMy. HaliiuTe Harop u MOIITHOCTD Ha Baly.

37

Onnodaznas ¢punsTpanus Yepes ropu3oHTaIBHBIN OJHOPOIHBIA MOPUCTHIA 00pa3er] TUHOM
0,10 M 1 momazasio 0,010 m? reuér Bona ¢ i = 0,001 ITa-c. IIponunaemocts k = 2-107'2 M?, mo-
pucrtocth @ = 0,25; nepenan gasnenns 50 000 [Ta. Cuurars 3akoH Jlapcy TIPUMEHUMBIM.
Haiinure pacxon, cKOpocTh (PUIBTPALIMM U CPEIHIOIO CKOPOCTh B TIOPAX.



38

XapaktepHoe Bpems punbrparuu st cnabocskumaemoit ogHodasHou cpenbl k = 10712 M2, u =
0,001 ITa-c, ¢ = 0,20, cymmapnas cxxkumaemocts ¢_t = 107 [1a™!. Xapakrepnas jyuna 10 m. B
Moenu Op/ot = ad*p/0x? ucnonwsyiire o = k/(puc_t). Haitaure o u onenky Bpemenu L/ a. O0b-
SICHUTE, SBJISICTCS JIU 3TO TOYHBIM BPEMEHEM YCTAHOBJICHHUS.

39

Crenennas peosorus XKujakocts onuckiBaercs T = K-y, rne K = 0,8 ITa-c* u n = 0,6. {5 noso-
JKUTENIbHBIX ckopocTelt caBura 10 u 100 ¢! HaliiuTe KacaTelibHOE HANIPSYKEHUE U KaKyLTyOCs
BSI3KOCTh PKaX = T/y. OnpenennTe TUI IOBEACHUS.

310

IByxdasznas punsrpanus B ropusontansHom obopazue A = 0,010 M2, L =0,10 M, k =102 M?
HaxonaTcs Boja U HedTh. [lepenan naBnenus o6enx ¢as 10 000 [1a; kanuUIIpHBIM TaBICHHUEM
U TsDKeCThIo npeHebpeub. [Ipu nanHoi Haceimernnoctd k rw = 0,30, k_ro = 0,20; uw = 0,001
[Ta-c, po = 0,005 ITa-c. Haiigute pacxoas! ¢a3, CyMMapHBIA Pacxo/l ¥ OO BOJbI B TOTOKE.

311

Teuenue B Tpemune ['nagkas miockas TpemuyHa umeet mupuny W = 1 M, packpsitue b = 0,0005
M 1 uHy L =2 m. XKugkocts ¢ p = 0,001 I1a-c Teuér npu nepenane 1000 Ila. YcranoBusiie-
ecsl JIaMUHapHOE TeUECHUE MEXKTy MapalljieIbHBIMU IIIACTUHAMHU, BXOIHBIMH (D exTamu npeHe-
Opeun. Mcnonp3yiite Q = WbAp/(12ul). Haiinute pacxon u ©3MEHEHHE pacxo/ia Py YABOCHUN
PaCKpBITHSL.

312

[TpoBepka ceToyHOrO pelieHus YueOHbIe pe3ybTaThl pacuéTa pacxoaa: npu marax cetku 0,100;
0,050; 0,025 m momygeno cootBeTcTBeHHO 9,20; 9,80; 9,95 B enuanniax 107° M*/c. AHamuTHYEC-
ckuit pacxon 10,00-107¢ m*/c. Ha menkoii cetke BxogaHou pacxos 10,00-1076, BeixoaHOU
9,98-107¢ m*/c. Halimute ommOku, HaOII0/1a€MbIi TIOPSAIOK U OTHOCUTENBHBIN Hebananc. O0bsic-
HUTE pazuine MPOBEPOK.

IIpakTyeckune padoThI

Howmepa u nazanus [1P coxpanenst nmo PII/I. Kaxnas paborta2 akageMudeckux yaca.
Crpoxul.2/1.4/1.6/1.8 paznena4 coorBercTBytoT napamlIP1-2/3-4/5-6/7-8;2.2 —I1P9-10;2.4
—I1P11-12;2.6 —I1P13;2.8 —I1P14—16. JlononHUTENIbHBIE YHCIIOBBIE TAHHBIE HUKE KOHKPETHU-
3upytoT Tembl PITJI. [To ka0l paboTe npeabsBIsIOTCS cXeMa, UCXOJHbIE JaHHbIE, 000CHOBaH-
Hasi MOJIENb, PELIEHUE, IPOBEPKA U KpaTKas MHAWBHUyaJIbHAS 3alUTa 103 MUHYT BHYTpHU 3aHs-
tus. KypcoBbIx 1 1a00paTOpHBIX pabOT HET.

ITP1 CBoiicTBa :KHIAKOCTH M Ta3a, THAPOCTATHYECKOE JaBJeHUE U MOKA3AHUSI MAaHOMeETpa

PII/11.2;2 4. CoctaBbTe TabmuLy p,u,v 1uist yueoHoi xuakoctu p900 kr/m?, n0,1 Ila-c u uneans-
Horo Bo3zayxa pl00 kIla a6c., T300 K,R287 JIx/(xr-K). CBoiicTBa 3aaHbl, IOUCK PEALHOTO Be-
niectBa He Tpedyercs. s Boabl p1000 mpu h2 M, patm101325 I1a Haiinute n306bITOUHOE U a0-
comoTHoe naBieHue. U-maHoMeTp ¢ pTyThio p13600 nmoakimrouéH K Touke A BOJBI U OTKPBIT B
atMocdepy B Ipyrom KojieHe; Tpanuiia Boga—ptyTh Ha0,20 M HIDKE A, OTKPBITasi TOBEPXHOCTh
prytu Ha0,10 M BeIe 370N rpanunbl. Halinute pA—patm, noctpoiite xo nasineHus. JonoaHu-
TeIbHO: oBepXxHOCTHOE HaTspkeHne(,072 H/m, koHTakTHBIN yroa(°, MuIHHApUYecKas mopa pa-
nycom0,10 MM; OlleHHTE KanMUISIPHBIN CKauoK Kak26cosH/r 1 Ha30BHUTE €ro 3HAK M0 MPUHSITOM
OpHEHTALINH.

ITP2 Cuaa naBjieHHs HA MJIOCKYIO CTEHKY M BHITAJKUBAKOIIAS CUJIA

PI1/11.2;2 4. Bemoauute 31 monHOCTHIO. 3aTeM ogHOpoaHOE Tesno 00béMomM0,010 M* 1 TuTOTHO-
cTp10600 Kr/M* cBOOOAHO MmaBaet B Boje1000 kr/m? 6e3 BHEITHUX CHJI, KATUJUIIPHOCTHIO



npeHeOpeus. Haitnnte norpyxEHHyI0 101110, 00BEM BBITECHEHHOM BOJIBI M BEITAIKWBAIOIIYTO
CHITy; paBHOBeCHE OOBSICHUTE OaJTaHCOM CHIL

ITP3 IloJie ckopoCTH, yCKOPEeHHe U MPOBEPKa YPABHEHUsSI HEPa3pPbIBHOCTH

PII/I1.4;2 u. ITone ckopoctu v=(ax,—ay,0), a=1 ¢!, KoOOpaAUHATHI B METPAX, TEUEHUE YCTAHOBUB-
meecsi. Haiiaure div v, J0KagbHOE M KOHBEKTUBHOE YCKOPEHHS B IPOM3BOJIBHOM TOUKE U
B(1;2;0) M; HaliguTe BUXPb CKOPOCTH, JIMHUU TOKA U TPAEKTOPUIO YacTHIbl ¢ HavanoM(1;2;0)
npu t=0. I[TpoBepbTe, MOKHO JIM CUMTATH [10JIe HECKMMaeMbIM. He nprHuMaiiTe nocTosHCTBO
H0JIs1 BO BPEMEHHU 3a HYJIEBOE YCKOPEHUE YaCTULIBI.

ITP4 MaccoBblii 6aj1aHC U CHJIa BO3/1efiCTBHS CTPYH HA HENOABHKHYIO Iperpaay

PII/11.4;2 4. Bemmonaute 32; BEIOEPUTE KOHTPOJIBHBIN 00bEM, HalIpaBICHUS TIOTOKA U BCEX
BHEIIHUX CUJI. B TOMOJIHUTEILHOM CEUYEHHH KaHalla C)KMMaeMblid MOTOK umeet pl=1,2
kr/m?,A1=0,010 m?,v1=10 M/c, a Bo Bropom p2=0,8,A2=0,020. Haiigute v2 u o6bEMHBIE pac-
XO0Jbl 000uX ceueHHi. VICTOUHNKOB 1 HAKOILJIEHHS MacChl HET.

IIPS PacuéTt ncreyeHust U pacnpeae/ieHusi HANOPOB N0 ypaBHeHn0 bepHyJiu

PII/11.6;2 4. Bemomnaute 33. B uaeanpHOM MOCTAHOBKE IMOKAXKUTE JIMHUH MOJIHOTO U IIbE30MET-
PUYECKOr0 HAITOPOB MEXKTy CBOOOTHOM MOBEPXHOCTHIO z=H 1 oTBepcTreM z=0, qaBJICHUE OT-
CUMTHIBaliTe OT aTMOChEPHOro. 3aTeM OOBSICHUTE, TOUYEMY 110 OJHOMY KO3 PUIIEHTY pac-
x01a0,62 Henb3s pa3AeabHO BOCCTAHOBUTH KOA(P(GUIIMEHTHI CKATUS U CKOPOCTH pealIbHOMN
ctpyu. [ns 6e3suxpesoro nosst [1P3 onpenenute noteHman U GyHKIMIO TOKA C YCIOBHEM UX
HYJIS B HA4aJie KOOPJAWHAT M MPUHATON CBSA3BIO VX=0Y/0y,vy=—0V/0X.

ITP6 MaccoBblii pacxoa, uncjio Maxa u BbIOOP Mo/1eJI OTHOMEPHOI0 Ira30BOro NoToKa

PIIJ11.6;2 u. Bemonuure 34. J1jist TOro e MacCcoBOTO MOTOKA B IPYTOM C€UEHUU 3aante p2=80
klla a6c.,T2=300 K,A2=0,0015 m>. Haiinute p2,v2,Ma2 no Hepa3pbIBHOCTU U YPaBHEHUIO CO-
CTOSIHUS. DTO JBA 33JJaHHBIX COCTOSIHUS, HE aIMadaTUYECKOE COILIO; YIHEProdaiaHC 1 TEIJIOBOM
PEKUM MEXIYy HUMH He 3aaHbl. OOBSICHUTE JOMYCTUMOCTh UCIIONIB30BAHUS OJHON MOCTOSTHHON
MJIOTHOCTH M KaYECTBEHHYIO CBS3b IUIOMIAIN/CKOPOCTH I U309HTPOITMYECKOTO COTLIA.

ITP7 Teuenne Ilya3eiins u 00padoTKa yuedOHOro HaGOpa JAHHBIX 0 PACXO/I€e U Mepenaje
JAaBJICHHUSA

PIT/(1.8;2 4. Bemonuure 35 u o6paboraiire J[1 no nmonHeiM AaHHBIM HIbKe. [locTpoiiTe pacxon u
npoduib [lyaseitns; onpenenure vmax u KacaTesibHOE HanpsbKkeHue Ha ctenke mo 35. s /1
COXpaHHUTE UCXO/IHbIE AaHHBIe, Koj/Tabauiy MHK, octatku, Bs3kocTh, Re u 00bsicHeHHe He-
onpeaenéHHoCcTU. J[aHHbIe He ABISIOTCS IPOBEAEHHBIM SKCIIEPUMEHTOM.

ITP8 IloTepu naB/jieHusi B TpyOonpoBoae U TpedyemMble HAIOP U MOIIHOCTH HACOCA

PIIJ11.8;2 u. Bemonuure 36. B 1onoiHUTENEHOM JIOKAJIBHOM CEYEHUHU a0CO0THOE naBieHue30
klla, naBnenue HachIeHHOTO Napa ycnoBHo2,3 klla, mioTHOCTH 1000 KI/M?, TEMTIIepaTypa U co-
CTOSIHME CUMTAIOTCS 3a/laHHbIMU. Haliute 3amac ctaTuueckoro J1aBieHus B €IMHULIAX Haropa
HaJI TApOBBIM JIaBIIEHUEM; OOBSICHUTE, TOUYEMY ITOTO UMCIIa HeJJocTaTouHO Jutst mpoBepku NPSH
KOHKpeTHOTro Hacoca. Konctpykius u tpedyemsbiit NPSH He 3amanbl. B kKoHIIe 3aHATHS — MHUCH-
meHHbll PK1,45 munyT; pacuérsl rotossrcs B CPC.

ITP9 JIunelinasi 1 paauaJbHasi YCTAHOBUBIIAsICA (PUIbTpanus no 3akony lapcu

PII/12.2;2 4. Beimonnure 37. [{j1s1 rOpU30HTaNIBHOTO paJuaIbHOTO IPUTOKA K CKBAKUHE 3a7alTe
k2-107'2 m?,h5 m,re10 m,rw0,1 m,pe—pw50000 I1a,n0,001 I1a-c; BeiBequTe Q U3 3akoHa Jlapcu u
HaiiuTe pacxon. [y u3oTepMuyeckoi ra30Boi (GUIbTpALUU 0 TOMY XKe JTMHEHHOMY 00pasity
L0,10 m,A0,010 m%,k2-107'2 M? mpumuTte p1=200 kIla,p2=100 kIla a6c., T300 K,R287
JUx/(xr-K),u1,8-107° ITa-c. ['paBuTaninm/ckobKeHns/HEPLUOHHON TOMIPAaBKH HET, 3aKoH Jlapcu
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JIOTTYCTHUM T10 yCJIOBHIO. HaiiinTe moCcTOsSTHHBIN MacCOBBINM pacxojl 1 00BEMHBIE pacXxo/Ibl Ha
000MX KOHIAX.

ITP10 HectauuonapHasi puiabTpanusi 4 OLEHKA XapaKTEPHOr0 BpeMeHH be30NPOBOIHO-
CTH

PI1/12.2;2 4. Bemoauute 38. CpaBaute o,t* npu k/2,k,2k u npounx Hem3MeHHBIX JaHHBIX. J{J1s
KOHKpETH3allu1 HecTallMOHapHOU ocTaHoBKM Ha0<x<10 m 3anaiite HauanbHOe p=100 klla, npu
t>0 p(0,t)=150 kI1a,p(10,t)=100 I1a. BeimumuTe 3agady mMbe30MpOBOIHOCTH, OOBSICHUTE HECOB-
MECTHMOCTh HA4aJIbHOTO/TPAHUYHOTO 3HAYCHUI B YTIIOBOM TOYKE U PU3NIECKOE 3HAUCHUE HIea-
JU3UPOBAHHOTO cKkauka. [lonmydyeHne TouHOro BpeMeHU YCTaHOBJICHUS HE TpeOyeTcsl.

IIP11 Onpenenenue napaMeTpoB PeoJIOTHYECKO MOIEIH U KaKylleics: BA3KOCTH

PI1/12.4;2 4. Bemoauute 39. 3atem no yueoHbM napam (y;1)=(10;7),(50;15),(100;25) B equHu-
nax ¢ '/Ila onpenenure mapamerpsl 3aKkoHa bunrama 1=t0+upy U1 TOJOKUTETHHOTO C/IBUTA.
Hatinure kaxynryrocst Ba3kocTb Ipu10 ul00 c'; 00bICHUTE OTCYTCTBUE TEUCHHS B HEACHOPMH-
pyemoii 30He mpu |1|<t0. [y1s karama Mexay miockumu crenkamu mpu |dp/dx|=1000 ITa/m u mo-
ny3a3ope0,001 M npoBepbTe, IPEBHIIIAET JIM MAKCUMAIIbHOE KacaTeIbHOE HAIPSHKEHUE Mpeen
TeKy4ecTH. [Ipy HeToCTaTOYHBIX TaHHBIX HE 3aMEHSINTE 3aKOH buHramMma Hpl0TOHOBCKHUM Jlapcu.

I[IP12 ®da3oBbie pacxoabl U Mexk(pa3HbIii MacCOOOMeH B YNIPOIIEHHBIX ABYX(a3HbIX MO/Ie-
JIfAIX

PI1/12.4;2 4. Bemmonuute 310 u gononxHuTenbHoE 3aanue Ha MmaccooOMen: m=K L A(c*—c),

K L2107 m/c,A0,5 mM?,c*2 kr/m3,c0,5 kr/M>. HaliuTe mepeHoc U yKaKuTe MPOTHBOITOJIOKHBIS
3HaKH B OajaHcax OTAarollel U npuHuMaromei ¢a3. Konnenrpanuu, ko3hGUIUEHT U IIOMAb
MOCTOSIHHBI, peakius OTCyTcTByeT. st 3anucu HackimenHocren npumure Sw=0,4,S0=0,6; 005b-
SICHUTE OTJIMYME HACHIIIEHHOCTH OT JOJIM BOJBI B IIOTOKE.

ITP13 KyOnueckuii 3aKOH Te4eHUsI B TpPelluHe U 0anaHc 00MeHa MesKay TPEeIMHON U MaT-
puuei

PII/12.6;2 4. Beimonnure 311. O0bsicHUTE MPENIION0KEHN KyOMUECKOTro 3aKOHA U UyBCTBU-
TEIBHOCTD K PACKPBITHIO. /[OTIOHUTENBHO JBE 3aMKHYTBIE IIOJICUCTEMBI: HAKOTUICHUS
Cm=2-10"% u Cf=1-10"* m*/I1a, pm(0)=200000 I1a,pf(0)=100000 ITa; oOMeHHBI! OOBEMHBIN TTO-
Tok ['=B(pm—pf), f=10""'° m*/(I1a-c). [I1OTHOCTH MOCTOSIHHA U OJMHAKOBA, BHEIIHETO PUTOKA
HeT. 3ammure Cm dpm/dt=—T",Cf dpf/dt=I"; npoBeprTe cymmapHoe coxpaneHnue, HaiuTe 00-
KN peAeTbHbIN YPOBEHb JaBIE€HUS U MacIliTad BEIpaBHUBAHUA. DTO y4eOHBINH COCPEJOTOUECH-
HBII aHaIor 0OMEHa, He 3aMeHa MPOCTPAHCTBEHHON Moieu. IHTepakTUBHBIA MO3TOBOM
MITypM2 4: CPaBHUTE MEPHI BIUSAHUS HAa PacXo U 00CyIUTe JONMYLICHUS; TUYHOE pelieHue 005-
3aTeJbHO.

I1P14 IMoaroToBKa YMCJAEHHOH MO/eIH JIAMHUHAPHOI0 TeYeHHs B TpPyOe

PII/12.8;2 4. HauHuTe BHIYMCAUTENbHBIN OTYET B1 10 MOJIHBIM yCIIOBUSM HUXKE: TIOCTAaHOBKA,
AHAJTUTHUYECKUI 3TallOH, ocecuMMeTpudHas 1603 D-reomeTpusi, pusnueckue cBoicTBa 1 coria-
coBaHHBIE TpaHuIlbl. [[0r0TOBETE UCXOMHBIN CTy4Yail M CETKU, 3aPUKCUPYHTE PeKUM O3 BXO/I-
HOTO BJIMSHUSA. Y CTHAsH 3al[UTa MOCTAHOBKH — /103 MUHYT B paMKaX 3aHSTHsI, 4aCTh pabOTHI BbI-
nosHsiercst B CPC.

IIP15 Bepuduxauus pacyéra 1no aHAJMTHYECKOMY PELICHHUIO M UCCJIeJ0BaHHE CETOYHOMI
CXOAUMOCTH

PII12.8;2 4. 3aBepimure Bl Ha TpEX crcTeMaTHYECKUX CETKaxX, COXpPaHUTE MPO(UIH, PACXO/IbI,
HEBSA3KHU U Oananchl. BeimoaauTte oTAenbHO 312 110 CHHTETHYECKUM Ta0IMYHBIM JaHHBIM; HE BBI-
naBaiiTe 9Ty ganHble 3a cBoii CFD-3amyck. Cnaiite kon/ciay4ail 1 BOCIPOU3BOUMBINA OTUET; HH-
JNIMBUyalIbHAS 3allUTa 105 MUHYT B 3TOM 3aHATUH. Eciii BpeMeHHOM pemaTesb, CpaBHUTE JBa
miara Bp€MEHHU I0CJI€ YCTAaHOBJICHUS.
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IIP16 CorsiiacoBanme pacxoaa v nepenajaa JaBJjeHusl B CHCTeMe MOJAa4H € MOPUCTHIM dJie-
MEHTOM

PI1/12.8;2 4. Cuctema nmomauu: Bona p0,001 ITa-c,p1000 kr/m*; ropu3oHTaNbHAS TIIaKast TPyOa
d0,010 m,L2 M mociemnoBaresnbHO ¢ mopucThiM 35ieMeHToM k2-1072 M2, A0,010 M2, Lp0,10 M.
MecTHBIMU IOTEPSIMU U BEICOTAMH ITpeHeOpeyb, epenan Mexxay Konuamu cuctembi20000 Ila.
O06a snemMeHTa TMHEWHBI, peKUM TPYOBI HYKHO MpoBepuTh. Onpenenure oOIMii pacxoa, OTepu
B Ka)XXJIOM 3JIEMEHTE, CKOpOCTh B Re TpyObI; cpaBHHTE ¢ pacuérom npu 3aganHoM Q1076 m*/c u
HalauTe HeoOxoauMbIl o0muii nepenan. [loaroroBere coocTBeHHBIN pacu€t B CPC, Ha 3aHsATHI
3alUTUTE coriacoBanue Oananca. Buytpu90 munyt: PK2 —45 munyT, Tect —25 MuHYT, pa3-
60p cuctemsl u pukcanust —20 MuHyT. [Ipennaraempie? 4 MPaKTHYIECKOM IMOATOTOBKH BKJITO-
YEeHBI CI0J1a, HOBBIX YaCOB HET.

1 YueOHble nannbie aas [MP7

['opuzonrtansHas Tpyda d0,010 m,L2 m,p900 kr/m?; BxomHbIe 3(h(HEeKTh UCKITIOYCHBI. JlaHHBIC
CUHTETHUYECKHE, HE SKCIIEPUMEHT. Y CIIOBHAsI OTHOCUTEINIbHASL HEONPeAeNEHHOCTh KaHaa
Q2%,kanana Ap1%; d,L. cuutath TOYHBIMH.

Ap Ila Q ma/c
500 0,62
1000 1,24
1500 1,85

[Toctpoiite Q(Ap), ouenute HakioH a npsiMoiQ=aAp MHK uepe3 nauano: a=X(Ap-Q)/ZAp>.
Briseaute u Borunciurte p=nd*/(128La), HaliquTe MakcuManbHbIN Re o m3mepennomyQ u otie-
uéuHoi. [Tpuenure octaTknQi—aApi 1 MAaKCUMAIBHOE OTHOCHTEIFHOE OTKJIOHEHHE OT Ipsi-
Moii co 3HameHareneM [aApi|. ComocTaBbTe ¢ yCIOBHBIMU HEOTPEACIEHHOCTAMU O€3 IPUITHCHI-
BaHMsI UM HEYKA3aHHOTO JJOBEPUTEILHOTO YpoBHs. HazoBUTE maHHBIE M METOIUKY ISl HE3aBU-
CHUMOM HKCIIEPUMEHTAIIbHON BalUAAINH.

IIncbMenHbIe py0e:KHbIE KOHTPOJILHBIE

Pabora Bapuant A Bapuant b Ipoueaypa
PK1;remp11-4 31,33,35 32,34,36 45 munyT;3%10=30;%1/3—10
PK2;Tremp15—8 37,39,311 38,310,312 45 munyT;3%10=30;%1/3—10

BapuanT BeI1a€T npenoiaBaTelib, NOJHBIE YCIOBUS U JIUCT GopMyJT O€3 TOTOBBIX PElIeHUN Npu-
nararorcs. Pazpemén KanpKyasTop; MHTEPHET, TOTOBBIE OTBETHI M KOHCYJIBTALMU HE UCIIONIb3Y-
torcs. Hyxen nucbMmenHsbli xon, 3amyck [10 He TpeOyetcs. BapuaHThl UMEIOT pa3Hble coyeTa-
HUS TeM; OCTaJIbHBIE PE3yJIbTaThl MpoBepstoTcs Bcemu [P, recTom u 6uieToMm, Kak mpeaycMoT-
peno PITI. O6mme30 6anioB He yMHOKAIOTCS TOBTOPHO HA YUCIIO 3a7ad.

Baoxk C Beruncaureabubiid oTuéT Bl

Hcnonw3yiite ycnoBus 35. BeibepuTte 0CECUMMETPUYHYIO WIH TPEXMEPHYIO MOJIETb KPYTJIOH
TpyObl. JKuaKOCTh HBIOTOHOBCKAs!, HEC)KMMaeMast, U30TepMHUECKasi; CTEHKA HETIOIBUKHAS C
npununanveM. Jlapnenus Ha BXxoze U Bbixoje paznuyatorcs Ha 2000 [1a; 3agaiite corinacoBaH-
HBIE YCIIOBUS JJIs1 CKOPOCTH. ['eOMeTpHsl U yCIIOBUS TOJIKHBI BOCIIPOM3BOIUTH ITOJTHOCTBIO Pa3-
BUTOE T€UEHHE, HAIPUMEP MEPUOIUYECKUIN YUaCTOK C 3aJaHHBIM I'PaJHEHTOM JIaBJIE€HUs 1100
BXOJI C Pa3BUTHIM Ipo¢uiieM U JoctaTouHas AiauHa. Crocod UCKITIOUEHHs BXOJHOTO BIMSHUS
00BsICHUTE.
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* Jlo 3amycka nmosyunte aHauTudeckue Q, CpeIHIOI0 U MaKCUMAJIbHYIO CKOPOCTHU U TIeperna
JIaBJICHUSI.

® HOCTpOfITG TpU CUCTCMATHUYCCKHU CT'yIIaCMBbIC CCTKHU € XapaKTCPHBIM OTHOIICHUEM 1IAroB
OKOJIO 2, YKaXUTE YUCIIO AYCCK UM 3JIEMCHTOB U KAQYC€CTBO CCTKHU.

* [Tonyuure pacxon, npouiab CKOPOCTH, BXOJHON U BBIXOJIHOM MacCOBBIE PACXO/Ibl; COXPAHUTE
HUCTOPUIO CXOJUMOCTH.

o JIst KaXK10¥ CeTKH HalUTe OTHOCUTEIBHYIO OIIMOKY pacxoja Mo aHATUTHIECKOMY PEIICHUIO.
Jl1s MeJKo# ceTKH OLIEHUTE MaKCUMaJIbHOE OTKJIOHEHHE MPOQHIIsi, HOPMUPOBAHHOE HA aHAJIU-
THUYECKYIO Vmax.

* OLeHnTe OTHOCUTENIBHBIA MacCOBBIA HeOamaHe [MBX — MBBIX|/|MBX| 1 ©3MEHEHHE PacXo/a
MEX/1y JBYMS IOCIEeTHIUMHU ceTKaMH. Eciu ucnosp3yeTcs HecTalnoHapHBIN penarens, mpo-
BEPbTE YCTAHOBJICHUE M YYBCTBUTEIBHOCTH K IIATy BPEMEHH.

® O6'b$ICHI/ITe, KaKHeC pacxXoxxJICHHA CBA3aHbI C III/ICerTI/IBaHI/Ief/'I, BXOAHBIMHU YCJIIOBUAMHU U CBOU-
CTBaMU. C(bOpMYHHPYﬁTe I'paHUuLbI IPUMCHUMOCTHU IIPOBCPKU; OKCIICPUMCHTAJIbHBIC JTAHHBIC
AJId BaJIMJalluy B 3aaHU HE IPEIOCTABJICHDI.

CocraB oT4éTa: IOCTAaHOBKA, CXEMa, YPAaBHEHHUS U YCIOBUS, aHAIUTHKA, TAOJIHIIA CETOK, KOJIYe-
CTBEHHBIC OIMMUOKH, MacCOBBIN OayaHc, rpaduk nmpoduis U BeIBOABL. [Ipunoxxuts ¢aiisl pac-
4yéTa U yKa3aTh IporpaMMy, BEpCHIO U HACTPOUKH. [Ipu HCIIONb30BaHIH TOTOBOTO Y4€OHOTO
Cllydasi yKa3aTh UCTOYHUK U COOCTBEHHBIC H3MCHCHHUSI.

[TpoekTHbIE OPUEHTUPHI JI FTOU yueOHOU 3a7aun: omKOKa pacxo/ia Ha MEeJIKOH ceTke He Oolee
2%, HOpMHpOBaHHAas omMOKa mpoduist He 6oee 5%, N3MEHEHHE pacxo/1a MEXKAY MOCICIHIMU
ceTkamu He Ooinee 1%, maccoBbiii HebanaHc He 6omee 0,5%. DTo KpuTepuu 3aAaHus, a He YHU-
BepcanbHbie HOpMBI CFD. [IpeBbiienne TpedyeT aHanmsa U UCIPABIICHUS]; OJTHU MajIble HEBSI3KU
HE 3aMEHSIOT 3TH IIPOBEPKH.

Ecin camocrositensHbiii CFD-3amyck HeIOCTyIIEH, IPENO1aBaTeNb MOXKET BbIIATh PACUETHBIN
ciTydail ¥ pe3yJbTaThl TPEX ceTOK. Takoi BapuaHT MpOBEpSET aHAIU3 U BEpU(PHUKALINIO TOTOBBIX
pe3yabTaTOB; YMEHUE CAMOCTOSATEIBHO IIOCTABUTH U BBIIIOJIHUTH KOMIIBIOTEPHBIN PACUET UM HE
NOATBEPAKaeTcs. PaBHO3HAYHOCTH 3aMEHBI JJOJKHA OBITh OTIEJIBLHO COIVIACOBAHA.

KoHkpeTn3anus MoCTaHOBKH U1l BOCIIPOU3BOJAMMOTIO 3aIyCKa: ITOJHOCTBIO Pa3BUTOE TEUECHHE
BJI0J1b OcH Z TpyOBsI paauyca0,005 m u ummube2 M,p900 xr/m?,10,1 Ia-c. [Ipennoururenen nepu-
OJIMYECKUH YUaCTOK C OCTOSIHHBIM ABMXKYIIMM rpagueHToM G=Ap/L Broab+z; paguaib-
Hast/OKpY>KHasi CKOPOCTH HYJIEBBIE, HA OCH PETYJIIPHOCTH/CUMMETPUS, Ha CTEHKE IPUJIUIIaHUE.
CoxpaHsitoTcs MepUOANUECKHE OIS U Tepenaj JaBIeHHs KaK ABUKYIIask COCTaBIIIOIIAs; OJHO-
BPEMEHHO HaBA3bIBAaTh TOT XK€ PacXoJ U nepenaj Heab3s. Ecnu ncnone3yercs apyras A0IyCTH-
Mmas octaHoBka PIIJ] ¢ pa3BUTBIM BX0O10M, OOBSICHUTE COOTBETCTBUE M UCKIIIOUEHUE BXOJHON
noTepu. YKaKuTe, XpaHWT Jin petarens p Blla wim p/p BM?/c?, U BBINOJIHUTE COTJIACOBAHHBIN
IIEPEBOI.

Tpu ceTku CTpOATCS CUCTEMAaTUYECKUM JIEJIEHUEM Ka)KJJ0TO BIOPAHHOTO 11ara MpUMEpPHO MOIo-
JaM; IPU OCECUMMETPUYHON MOJIENU IOMYCTUMBI paauanbhbie8/16/32 u npononsubie40/80/160
JIEJIEHUS C COXpaHEeHUEeM 001acTh U cXeMbl. i1 BBIOpaHHOTO periaress 3apaHee IpoBepbTe
IpeJCTaBICHNUE OCH, IEPUOANYHOCTH U eIuHHIIbI. CeTOYHbIE YMCia — JIOTIOJIHUTENbHBIN yueOo-
HBII BapuaHT, He TpeboBaHue K KoHKpeTHOMY [10. HecTarmonapHslii 3ammyck JOMOJIHUTENBHO
cpasHuBaetcd npu marax0,01 10,005 ¢ mocne 1OCTUKEHUS YCTaHOBIJIEHNUS; BPEMS YCTaHOBIICHUS
MOJITBEPKJIAI0T UCTOPHUEH, HE HA3HAYAIOT 110 OJJHOMY YHCITY.

YucneHHble pe3ysbTaThl 3TOr0 0TYETa 00YUAIOIIUICS MOIy4aeT CaMOCTOSITENbHO, HE KOIUPYET
tabmuiy312. Ilpu HEQOCTYITHOM CaMOCTOSATEILHOM 3aITyCKe JIeMCTBYET TOJIBKO OMHUCAHHBIN
BPII/] oTnenbHO cornacyemblii BapuaHT aHalli3a TOTOBOTO Cyyasi; B BEJOMOCTH (PUKCUPYETCS
orpaHu4eHHas nposepka. [loHas cmocoOHOCTh CaMOCTOSATENBHO TOCTABUTH/BBIITOTHUTD PACUET
IIpU TaKOH 3aMeHe He 00bABIIsAeTCS NoATBEp)KAEHHONW. OCcHOBHOM BapuaHT 3T0oro ®OC
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MpelyCMaTpUBAET CAMOCTOSTEIbHBIN 3a1mycK. JOMOTHUTENbHBIX 1a00paTOPHBIX/KOHTAKTHBIX Ya-
COB HET.

Baox D 3a4éT ¢ oueHKoii

[TpumensieTcs 3a4€T ¢ OLIeHKOM B8 cemecTpe no TuTyapHOoU Tadbauue PIT/I. buner: nBa Teopetu-
YECKHMX BOIPOCca U OjHA 3a7a4a, Kbl komrnoHeHT0—10, Bcero30 nmepBuunbix,x2/3 1020 pen-
TUHIOBBIX. Bece Bocemb coueranuii coxpanensl u3PII/l. [lonnas nporpamMmma noarorosku —B1-—
B32. He3anonHeHHbIE YTBEP)KACHHS/TIOAMMCH HE UMHUTHPYIOTCS.

Bujaer 1

B1. Kakue cBoiicTBa onpeaensitoT BbIOOp MOJENIH KUAKOCTH WM ra3a U MPU KaKUX YCIOBHIX UX
cJenyeT 3a/1aBaTh?

B22. Ilouemy HbIOTOHOBCKHUH 3aKOH Jlapcu Henb3st 6€3 000CHOBAaHUS IEPEHOCUTH Ha JKUIKOCTh
C IPEJEIIOM TEKY4YEeCTH?

31. 'mppocTtaTnueckas cuia BepTukanbHas npsMOyroyibHasi CTEHKA IMPUHON 1,5 M U BBICOTOM
2 M HaxoauTcs B BoJe. BepxHss kpoMka Ha riryoune 1 M. J[aBieHue Ha cBOOOJHON MOBEPXHO-
CTH U C APYyToil cTopoHbl cTeHkH atMochepHoe. [TnotHocts Boast 1000 kr/m?. Haitnure pe3yib-
TUPYIOLLYIO CHJTy U [NIyOUHY LIEHTpa J1aBJICHHUS.

Bujer 2

B6. Kak paccunTsiBaeTcs MaTepuaibHasi IPOU3BOAHASI CKOPOCTU U UTO O3HAYaroT €€ ciarae-
Mble?

B27. Yem paznuuaroTcsi MOJEIU JBOMHON MOPUCTOCTH U IBOMHOM MPOHUIIAEMOCTH ?

32. Topmoxenue ctpyu CBoOoIHAsI TOPU3OHTaIbHAs cTPys BoAbl Auamerpom 0,020 M nmeer
pacxox 0,003 M*/c 1 HOpMaTBHO yIapsieT B HEMOABIKHYIO TUIOCKYTO Tiperpany. [locne ynapa
oceBasi KOMIIOHEHTa CKOpPOCTH paBHa HyI0. [InoTtHOCTE 1000 KI/M?; MaBiIeHHE HA OTKPBITHIX
rpaHuIax aTMOCEpHOE, MOTEPH A0 yIapa He yUUTBIBAOTCs. HaliiuTe CKOPOCTh U CHITYy CTPYH
Ha Tperpamy.

Bujer 3
B9. Kakue gomyuieHus npuBOJIsT K ypaBHEHUSIM Difnepa 1 uHterpainy bepuymmmu?

B18. Kak 3anucarts 3akoH [lapcu ¢ y4€ToM TsHKECTH U KaKHe YCIIOBUSI OTPAHUYUBAIOT €0 MpH-
MeHeuue?

33. Ucreuenue 13 G0JBIIOTO OTKPHITOTO PE3epByapa BoJia BHITEKAECT Y€pPE3 OTBEPCTHE TUAMET-
pom 0,020 m B atmocepy. Hamop Hax nieHTpom oTBepeTHs 2 M, k03 duument pacxozna 0,62.
CxopocTh CBOOOIHOM TTOBEPXHOCTH TIpeHeOpexumo Mana. Haliure pacxos.

Bbuaer 4

B12. Yro nokaseiBaet yrcio Maxa; Kak MEHSFOTCS MacCOBBIN pacXxo/l U CKOPOCTb B COILIE IIPU
W3MEHEHUH TUIOTHOCTH U IJIOIAan?

B29. Kak BbIOpaTh 00J1aCTh U COTJIACOBAHHBIE TPAHUYHBIE YCIOBUS YUCIEHHOHN 3a1a4n?

34. ITapameTpbl ra30BOTO IOTOKa B 0/IHOM ceueHNN KaHalla BO3yX UMeeT aOCOTIOTHOE JaBJie-
Hue 100 kIla, remnepatypy 300 K, ckopocts 100 m/c u mmomaas 0,001 m2. CuurtaTh ra3 uaeaib-
HeiM: R = 287 JIx/(kr-K), y = 1,4. HalimuTe mIoTHOCTh, MacCOBBIH pacxon u urcio Maxa. [osic-
HUTE OTPAaHWYCHUE OIICHKU CKUMAEMOCTH.

buner 5
B14. Kak nonyunts pacxon Ilyaszeiins u npoBepruTh JOMYCTUMOCTD JAMUHAPHOW MOJEIH?

B23. Yto 03Ha4aroT HACBIIIEHHOCTh, OTHOCUTEIbHAS MPOHUIIAEMOCTb, KaMJUIIPHOE JaBICHUE U
¢dazoBast MOJIBUKHOCTH?
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35. Teuenwne [lyazeitns XKuakocts ¢ p = 900 kr/m® u p = 0,1 Ila-c nBHKETCS MO TOPU3OHTATBLHOM
Kkpyrioit Tpyoe auamerpom 0,010 M, nunoi 2 M. [lepenan naBneHus HA y4acTKE MOJTHOCTHIO
paszBuroro teueHus 2000 [Ta. Haitgute pacxol, CpeHIO0 CKOPOCTh U Re; MpoBEphTE PEXUM.

Buier 6

B16. Kak PaCcCUUTBIBAIOTCA IIOTEPU 110 JJIIMHE, MECTHBIC ITIOTEPH, HAIIOP KU MOIIHOCTH HACOCa, KaK
MMPOABJIACTCA OITACHOCTD KaBI/ITaI_[I/II/I?

B30. Yem paznuyaroTcs HEBsI3Ka pelaTessi, HOrPEIHOCTb JUCKPETH3AINH U (PU3HUecKas
omnbOka Moaeu?

36. TpyOonpoBo 1 Hacoc Mexty IByMst OOJIBIIUMU OTKPBITHIMH pe3epByapaMH Boja MOMAETCs
¢ pacxogom 0,002 m*/c. Bepxuuii ypoBeHb Ha 5 M BbItie HIKHEro. Tpy6a: d = 0,050 m, L =20
M; kodpurment tperus Japcu A = 0,030, cymma mecTHBIX K03 dunreHToB 4. IL10THOCTH
1000 xr/m?, KI1J1 nacoca 0,70. CKopocTH Ha CBOOOIHBIX TOBEPXHOCTSX MPEHEOPEKUMO MaJbl;
BCE MECTHBIE MIOTEPHU BKIIFOUEHBI B cymMMy. HaliiTe Harmop u MOIIHOCTh Ha Bay.

buaer 7
B19. YUem otnuuarotcs TMHEWHas, paaralibHas ¥ H30TepMHUYEcKas ra3oBas GuibTparus?

B32. Uem otnuuarotcs BepuduKalys ¥ BaIUIANS, Kakue (ailipl U JaHHbIe 00€CIIeYnBarOT BOC-
IIPOU3BOJUMOCTD pacuéra?

310. AByxdasnas ¢punprpanus B ropuzonramsaom odpasie A = 0,010 %, L =0,10 M, k = 1072
M? HaxoasTcs Boaa u HeTh. [lepenan naBnenus obeux a3z 10 000 I1a; kanmumIsspHBIM JaBje-
HUEM U TSHKECThIO IpeHeOpeus. [Ipu gannHoi Haceimennocta k rw = 0,30, k ro = 0,20; pw =
0,001 ITa-c, po = 0,005 I1a-c. Haiigute pacxonsl a3, CyMMapHbIH pacXoJ] U JIOJIF0 BOJbI B TO-
TOKE.

Bbujer 8

B24. Kak cocraBuTh (ha30BbIi OaTaHC U OLIEHUTh MAacCOOOMEH MEXK]Ty Ta30M U JKUIKOCTHIO TIPU
3alaHHOM IBIXKYIIEHN cuie?

B28. Kak 3anucarb 00MeH Maccoif Mexay MaTpullel U TPEIIMHAMU U TIPOBEPUTH CyMMAapHBIH
Oayanc?

311. Teuenue B TpenuHe [ magkas miockas TpempHa umeeT mupuny W = 1 M, packpbeitue b =
0,0005 m n gmuny L = 2 M. XKunkocts ¢ p = 0,001 Ila-c reuér npu nepenazne 1000 I1a. Ycrano-
BUBILIEECS JJAMUHAPHOE TEUEHUE MEXKY NapajulebHbIMU IJIACTUHAMMU, BXOJHBIMU 3 dekTamu
npeHedpeus. Mcnonesyitire Q = Wb*Ap/(12uL). Haiinurte pacxon u n3aMeHeHHe pacxoaa npu
YABOEHUU PACKPBITHSL.

4 Ilpoueaypsl U KPpUTEPHH

[TP u CPC: xanbKyasTop, KOHCIEKT, OpHUIHalIbHAs JOKYMEHTAIHS,
Python/NumPy/SciPy/Matplotlib nu6o sxBuBanenTHas pacuérHas cpena. [nsg Bl — nocrynnas
BeTBB/Bepcus OpenFOAM nu6o cornacoBannas CFD-cpena; ParaView mist o6paboTku.
COMSOL nomyctuM TOJIBKO MpH (PakTUYECKON JTMIEH3UN/HYKHOM MOJyJIe, HaJIuYie B By3€ HE
yTBepkaaercsa. Bepcuto u cioco0 BbunciaeHui ykasbiatoT B aitnax. s nucbmeHHbx PK uD
paspelIeHbl KaJbKyJIATOP U €AUHBINA TUCT popMyst 6e3 roToBbIX yKcen. Buemnue oteets, M1 n
KOHCYJIBTAITH MTPH KOHTPOJIHHOM BBITOJTHEHUN HE UCTIOIB3YIOTCH.
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Cpe}lCTBO Hao6awaaeMble moka3aTead U nepBUYHadA MIKaJJda

Pacuérnas 3amaua 3 Cxema/momymenns0—2; ypaBHeHHS U pazMepHOcTH0—3; BErUuCIeHust/equHAIBI0—3; Ipo-
BPK/D Bepka/maTeprperarus0—2. Beerol0.

Ucxonnsie manusie/cxema0—2; moaens/Meton0—2; Beimonaaenne0—3; mposepkal—2; coo-
IIP, xaxxmas crBeHHoe 00bsicHenne(0—1. Beerol0. ITP7 Bxmrouaet/[1,[TP14/15 —cBoii 3Tal YUCICHHOTO
ciy4das,ITP16 —cucremHsIit OanaHc.

[TocTanoBka 1 Bocnpon3BoauMbIe (aiapi0—2; TpH CETKU U aHaIuTH4ecKas mposepkal—3;

Orsér Bl bananc/mpodmib/omuokr0—3; BRIBOIBI U MHAMBHyanbHas 3ammta0—2. Beerol0.

Teopus D, xaxnptit Bo- | @usudeckuit cMpicn0-3; ypaBHeHus/gonymennsa0-3; nmkeHepHbIi mpumep0—-2; cocod
poc nposepku/orpanndenusiO—2. Beerol0.

BepHo u 06OCHOBaHHO; YaCTUYHO C YTOYHCHUEM,; CYIIECTBCHHAA ombka/uer. OTMeuaeTcs

Onpoc/KOpOTKHif OTBET
TeMa Iyl J0padOTKH, OTIENEHOTO Oasia HeT.

Paznens.3 PIIJI ccpinaercst Ha oTcyTCTBYOIUM pa3aenll ¢ kpurepusmu 3aaad. 31ech KpUTEPUU
PACKPBITHI IBHO U IIPEJIOKEHBI JIJIs1 COTIIaCOBaHMsI, IEPBUYHbIE MAKCUMYMBbI COXpaHeHbl. [
makcumymal:1 —BepHo,0 —HeT/HeBepHO; [Ms2:2 —II0JIHO, ] —YaCTUYHO MPH BEPHOM MO/~
xone,0 —HeT/HeBepHO; I13:3 —I101HO,2 —JIoKaIbHas omuoKa, | —OTae/IbHbIC BEPHBIC JICH-
cTBUsL, ) —HET/IPUHIUIAATBHO HEBEPHO. DKBUBAICHTHBIE KOPPEKTHBIE METO/IbI PHHUMAIOTCSL.
Apudmernueckas omrOKa OLIEHUBACTCS IO BEIYUCICHUSIM, €€ BEpHO IEPEeHECEHHOE CIIEACTBUE
MOBTOPHO HE mTpadyeTcs Mo KaKIOMY ITyHKTY.

Jns B1 kputepunPI1/12% pacxona,5% HopMupoBanHoro npoduis, 1 % n3MeHeHus MoCIeIHUX
ceTok,0,5% MaccoBoro HebaaHca SBJISIOTCS Y4eOHBIMUA OPUSHTHPAMU TIPOBEPKH M aIPECHOM
nopaboTku. IT0 He yHHUBepcanbHble HOpMBICFD 1 He OT/eIbHBIA aBTOMATUYECKUH 3aIpeT Mo-
JIO’KUTENILHON UTOr0BOM olleHKU. Hebomnbas HeBs3Ka, I1a/ikasi KapTUHKA UK COBIAJCHUE OJ1-
HOTO YHCJIa HE 3aMEHSIOT NPoBEPKY. CaMOCTOATENbHOCTh MOCTAHOBKU M @HAJIN3 TOTOBOIO CITy-
yasi pa3IM4aroTCcs B IPOTOKOJIE.

Opranuzanus D npeoxena s corniacoBanusi: 30 MUHYT CaMOCTOSATEILHON TTOITOTOBKU
IMCBbMEHHBIX OTBETOB U pelieHus B pe3epseCPC, nmpenBapuTenbpHas NpoBepKa NUCbMEHHOTO pe-
3yJbTaTa, 104 MUHYT UHIUBUyanbHOro yrouHeHus u0,5 munytsl 3anucu BKpTOO,1 akanemu-
yeckoro yaca. [Ipemnosxennsie BPIIJ[10 MunyT 06Cysk1eHus Ha 0gHOTO oOydatomierocs 84,5 Mu-
HYTHI HE NTOMEIaTCs; 0oJiee INTeNbHas KOHTaKTHasl polielypa TpeOyeT CoriacoBaHus pac-
nucanus. Ha noarotosky/mposepky otBeta BCP8 3apesepsupoBanl akagemuueckuil yac n359,9;
JIOTIOJIHUTEJIbHBIX YacOB HET.

R=P/4+S/2+(K1+K2)/3+C+2D/3, rneK1,K2 no0-30. [IpomexxyTouHbIE 3HAUEHUSI HE OKPYT-
as1t0T. VITOT 01MH pa3 okpyriasiercs A0 1eaoro,0,5 BBepX; COXpaHIIOT U UCXOHYI0 cyMMy. OT-
JIeTbHBIC TIOPOTH IO TECTY/OTUETY WU 3aJJaHUsIM He J0OaBIAIOTCS K 001Iei mkaie. JlopaboTka
3aMeHseT OIIEHKY TOr'o ke cpesicTBa 0e3 pocta MakcuMyma. CpoKH U MOBTOPHBIM KOHTPOJIb
OTIPENIENSIOTCS ACUCTBYIOIIUM MTOPSIKOM BY3a, BRIMBIIIIJICHHBIE JATHl U IITPadbl HE BBOISATCSI.

Hror R Ouenka no IonosxkeHuro
85-100 OTnuyHO

70-84 Xoporo

60-69 Y I0BIE€TBOPUTETHHO
Menee60 HeynosnerBoputensHo
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5 Meroauveckue yKka3aHus

CP Yacsl JlelicTBUS M CBHIETEIbCTBA Cpok
CP1 6 CaoiicTBa/ruapocratuka,cxemsl 1P1-2/31 M1

CP2 7 Kunemaruka/6amancer,ITP3-4/32 M1

CP3 8 Wneansuas sxuakocts/ras,[1P5-6/33—4 M1

CP4 9 Bsiskocts/conpotusnenus, [l 1,ITP7-8/35—6,PK1 M1

CP5 7 Jluneiinas/panuanbHas/razoBas GUIBTpALUs, HeCTallMOHApHOCTH;[IP9—10 M2

CP6 7 Peomnorus,dazoBrie 6anance nu maccooomen;I1P11-12 M2

CP7 5 Kyb6uueckwii 3akoH,00MeH u coxpanernne;[1P13 M2

CP8 10,9 B1,cetku u cuctemalIP14—16 —9,9 u;noaroroskaD —1 u M2
Hroro |59,9 Cymmbl paznenoB30+29,9 coxpaHeHsbl Cemectp

JeranuzaunuaCPC o BocbkMu TemMaM NpeaiokeHa B npeaenax asyx cymm PITI. Temaruueckue
nercTBuAS.] cOXpaHEeHBI: CBOMCTBA/CTAaTHKA,T0JIe/UMITYJIbC,icTeueHne/Ta3,[Iyaseiins/mo-
tepu,/lapcu/mbe30npoBOAHOCTD,PEOIOT s/ MacCOOOMEH, TpeIIHa/00MeH, TpH ceTku/Oananc. Pe-
3ynbTaThl BXO1AT B coorBeTcTBYromumelIP, /1 uB1; ornensHoe noBTopHOE Haunciaenue 3aCPC
HE MMPOU3BOAUTCS.

CHayvasa HapuCyiTe KOHTPOJIBbHBIH 00BEM, HAPABICHUS M OTCUET JaBJICHUS. 3aUIIATE 0Ty~
IIeHHs U cucteMy enuHuL. /s ra3a ucnone3yiite abcomotHblep, T U yKaxkuTe, Tae onpeaeincH
00BEMHBIN pacxoi. He cMemmBaiiTep nv,q U TOPOBYIO CKOPOCTh, ko3 uuneHTs! Japcu u Dan-
HuHra. Ha stane ¢popmys1 npoBepbTe pa3MepHOCTH U MPEJIEIIbl, 3aTEM MOICTaBIsANTe yncia. B
KOHIIE TPOBEPHTE 3HAK CUJIBI, OAJIAHC W TIOPSIOK BEIMYHHEI.

Jlnst TaHHBIX COXpaHSINTE UCXOAHBIE 3HAUCHUS U equHUIbI oTenbHo oT MHK. Heonpenenén-
HOCTb KaHalla, OCTaTKH alMpOKCUMAIIIH U OINOKa MAaTEeMaTUYECKON MOIeNTN —pa3HbIe MoKa3a-
tenu. OTpuiiarenbHas Wi GU3NIecKu OECCMBICIIEHHAsI OlIEHKa MmapaMeTpa TpeOyeT MpOBEpKH
noctaHoBKU. B MHOTOMa3HOI 3a1aue yKka3piBaiiTe HACHIIIEHHOCTH,IIOIBUKHOCTH,3HAKH OOMEHa
Y BBIOPAHHYIO JIBIDKYIIYIO CHITY; B TPEIIMHE MPOBEPSANUTE, COXPAHAETCS JIU PEKUM TOCIIE U3Me-
HEHUS PACKPBITHSL.

B uncieHHOM OTY€TE CHayYana MoJIy4uTe HE3aBUCUMBII aHAJTUTUYECKUN TAJIOH, 3aTEM ONpee-
JINTE TPAHULIBL,CETKH,peIIaTeb U KpuTepuu npoBepku. CoxpaHsiiTe HCTOPUIO PEIIEHUs,TIOTOKU
U Ipo(usIb; cCpaBHUBANWTE OAMHAKOBBIE (PU3NUECKHE BEIMUUHBI U OJMHAKOBBIE €AMHUIIBL. J{i1s
npoduis HOpMUPYITE Ha aHAIMTUYECKYIOVIMax,a He Ha JIOKaJIbHOE HYJIEBOE 3HAUEHHUE Y CTEHKH.
Paznensiite Bepudukanuio,6ananc u Banruaanuto. [lepen 3amuroil moBTopuTe 3ammyck/oopa-
00TKY U3 NepeJaHHON ManKU U OOBSICHUTE OJIMH UCTOYHUK PACXOKICHHUSI.

HUcTounuku

1. PIIJ «I'unpomexanukan,KPCV,3 cenrsops2026 r.,paznensi3—5,8: 6anku32 Bonpocos,20 tectos,31—
312,/11,B1,1Be koHTpOBHBIE U8 OuieToB. JlononHuTENbHBIE YenoBusalIP u nmpoueaypsl pa3paboTaHsl IO €€ TeMaM.
2. Maketr ®OC «IIpuknagnas Mexanukay; [Tonoxenne o ®OC KPCY,mn.3.3-3.7: ctpykTypa,mucbMeHHbIHPK, n0-
MyCK U UTOrOBasl IKaa.

3. ITo 6ubmmorpaduu PII/1: [ToBx M.JI. Texauueckas runpomexanuka. JI.:Mammuoctpoenwne,1976. Kounn H.E. Ku-
6ems U.A.,Poze H.B. Teopetnueckas runpomexanuka. U.1. M.,1955. PekBu3uts! npusenens moPI1/I; momonau-
TCIIBHBIC 3aJa91 OTUM U3JTaHUAM HE MMPUITUCBIBAIOTCA.
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4. CFD Direct. Notes on CFD General Principles,Chapter4 Boundary Conditions: https://doc.cfd.direct/notes/cfd-
general-principles/boundary-conditions . NIST Chemistry WebBook,SRD69,Thermophysical Properties of Fluid
Systems: https://webbook.nist.gov/chemistry/fluid/ . [Tpoepeno07.11.2026; koMaH/bI ¥ CBOWCTBA CBEPSIOTCS IO

BbIGpaHHOfI BepCI/II/I/COCTOHHI/IIO. 3a)IaHHI)Ie yqe6Hme CBOMCTBA HE 3aMCHSIOTCS CIIpaBOYHbBIMU 0e3 IBHOTO U3MEHE-
HHA 3a/1aHUA.
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