CTABPOIIOJILCKHUM KPA

MyHHUMIIAJIBbHBIA 3TANl BCEPOCCHUCKOM OJIMMITNA/IBI IIKOJIbHHKOB

2023-2024 y4eOHOro roga
OU3UKA

8 kiacc

3amaua 1

YdeHUKH KiIy0a MOJCIMCTOB IMOCTPOWIH PAJUOYNPABISIEMbIE MOJCIA KOPAOIMKOB M HadaH

3amyckarh Ux B pycie peuku Tamuia. JIBa kopabinuka 3amycKaid B IMPOTUBOIOJIOKHBIE CTOPOHBI
HAaBCTpeUy JApYr APYyry MEXIy IByMsI MOCTHKaMu 4yepe3 peuky. Moctuk M1 HaXoauTcs BbILIE 110
TEYEHHUI0, ueM MocTUK M>. Eciiu nepBbIii kopabnuk ctapryeT oT M2 k M1, a BTOpoii 0JHOBpPEMEHHO

¢ HUM OoT M; Kk M>, TO OHHM BCTpeUaroTCsi pOBHO Ha TMOJIOBUHE MyTH. Eciim HA0060pOT, TO BTOPOit

ycneBaeT mporuibITh Juinb 20% oT Bcero paccrosiaus. OnpenenuTe CKOpoCTh BTOPOTO Kopadiiuka

Y CKOPOCTb T€UEHHS peuky Tara Ha 3TOM yJ9acTKe, €CIH CKOPOCTh EPBOTo Kopadiuka v, = 6,5

KM/,

Bo3moxHOe penieHune

B nepBoMm ciydae 06a kopaliisi IUIBIBYT OJIMHAKOBOE BpeMs t1, KOTOPOE MOKET OBITh OIPEENIEHO,

KakK

L= 0,5L _ 0,5L
1_v1—vT_v2+vT

OTcrona JIETKO MOJIy4YUTh, YTO
vy — Uy, =20,

(1)

Bpewmst nBmkeHus BO BTOPOM Ciiydae t, TaKkKe OJMHAKOBO IS 00erX MOCINICH, HO OTIIMYAeTCsl OT

IIEPBOTO
0,8L 0,2L

v+ Uy, — Vg

ity

Ortkyna
4v, —v; = 51,

Pemast coBmectHo ypaBHenus (1) u (2), monyuaem
vy = 1,5KkM/4, v, = 3,5 kM /4.

2)

Otan peumeHus bannel
OrnpeneneHo BpeMs B [IEPBOM Cllydae 2
[Tonyueno cootnomenue (1) 1
OmnpezneneHo BpeMsi BO BTOPOM Cllydae 2
[Tonyueno cootHotenue (2) 1
[Tonmy4eHo perienue B 0011eM BUE 2
Haitnena ckopocts TeueHus 1
Haiinena ckopocts BTOporo kopabiuka 1
MaxkcumanbHbIH 02J11 32 NPABUJILHBIN M 000CHOBAHHBIN OTBET 10

3anaua 2



B cenrsiope 20231 Ha Oaze ¢usuro-texHumueckoro Qakynsrera CeBepo-KaBkazckoro
(denepaabHOrO YHHBEpPCHTETA MPOBOAMIACH MEXIyHapoaHas KoHpepeHuus 1o (usuke
MarHWTHBIX HaHOMaTepuanoB. Jlyis ymoOcTBa y4yaCTHHKOB KOH(epeHIMH B KOoH(EpeHII-3aie
YCTaHOBWJIM TEPMOTIOT (TEPMOC C aBTOIMOJOTPEBOM BOJbI) JUIsl MPHUIOTOBJICHUS 4as M Kode.
Brauane B Hero mepemwin 2 NSATHIUTPOBBIE OyTHUIKH Boabl KyOaid. JIroOombITHBIA 1abopaHT
AnekcaHap HaJall 3amiChIBaTh IIOKAa3aHHUS TEPMOMETpa dYepe3 OIpelesieHHbIE MPOMEKYTKH
BpPEMEHHU. 3areM 3aBeNyIOIIUi OTIpaBHi AJIEKCaHIpa MOANMHUCHIBATh JOKYMEHTHI U Ha BpEeMs
3aMUCH MPEKPATHIINCH. Uepe3 HEeKOTopoe BpeMs MOCIe TOTO, KaK AJIEKCaHAP MOKHHYI 3aJl, ObLIH
HAJIUTBl HECKOJIBKO CTAaKaHOB 4as. BepHyBHINCH, JTa0OpaHT MPOAOJDKHI 3amuch. B ero
71a00paTOPHOM KypHAJIE OTMEYEHO, YTO MOITHOCTh TEPMOIIOTA, YKa3aHHAs Ha ero kopmyce 240
BT.

t,mmv| 1,0, 1,5, 2,0| 25| 3,0 3,5| 65| 70 75| 80| 85| 90| 95| 100
T,°C| 89,3] 89,5| 89,6| 89,8 89,9| 90,1| 91,2| 91,4|91,6| 91,8| 92,1| 92,3| 92,5| 92,7

[To mpuBeneHHBIM JAaHHBIM MOCTPONTE rpaduK 3aBUCHMOCTH TEMIIEPATYpPhl BOJBI OT BPEMEHU U
OLICHUTE:

1. HavanbHyto TemMnepaTypy BOJbI B TEPMOIIOTE.

2. IIpumepHoe Bpemsi, Korjia ObLT HAIUT Yai.

3. KoandecTBO HATUTHIX CTAKaHOB Yas, cuuTasd 00beM Kaxaoro 180 mir.
Bo3MmoxkHOe pemnieHue
[To manHBIM TaGIUIBEI TOCTPOUM TpadUK 3aBUCHMOCTH TEMIIEPATYPHI BOJIBI OT BPEMEHH.
Ha puc.1 BugHO, 4TO BCE TOUKM HE JeKaT Ha oJHOM nmpsimoil. [IpoBeneM aBe mpsiMble, COCTMHUB
TepPBbBIE U BTOPBIC CEPUU TOUEK.

t, MUH |

0.0 2.0 4.0 6.0 80 10.0 12.0
Puc. 1

Jlns ompeneneHus HayaJdbHOM TEMIIEpaTypbl Mbl MOXEM IMPOJOJIKUTH MEPBYIO MPSAMYIO A0
MEePECEeYeHMs] C BEPTUKAIBHOW OChIO U MOJIyUYUM, YTO NMPUMEPHOE 3HAUEHUE TEMIIepaTyphbl BOJbI
89 °C. B nannom ciydae norpemrHocts B 0,3 °C sBisieTcst BoaHe 000CHOBaHHOM.
W3 pucyHKa 04€BHIHO, YTO B MOMEHT BPEMEHH 5 MUH U3MEHWIICA YroJl HakJIoHa rpaduka. 3HAUYUT
MpU HEU3MEHHOW MOIIHOCTH HarpeBareisi CKOPOCTh HArpeBaHMsl BOJbl  YBEIMYMIIACH.
CrnenoBarenbHO, B 3TOT MOMEHT BPEMEHH YMEHBIIMIACh Macca BOJbl. MOXKHO yTBEpkKIaTh, YTO
HaJIUB Yasi MPOU30ILIE] TPUMEPHO B 5 MUH.

KonnuecTBo TemaoTel, NOTy4EHHOE OT HarpeBaresis, MAET Ha HarPEBAHUE BOJIbI:
Q = cmAT,aQ = Pt.



ITonygaem:

Pt = cpVAT
MouHOoCTb 110/1BOJA TEIUIA O/IHA U Ta )K€, @ BOT Macca BoJIbl MeHseTcs. PaccMorpuM Bpems Aty u
u3MeHeHue temmeparypbl AT; Ha EPBOM YYaCTKE M aHAJIOTW4HbIC BeluuuHbl At, u AT, — Ha
BTOpOM. Mcnosb3ys UX JI€TKO MOJIY4YUTh COOTHOILLIEHHUE

S = o ar (M
2 1 2
3nech V; ucxonubiii 00beM Bojibl, a AV — 00beM BBUIMTOMN BOJIBI.
AV =V (1 At, ATl)
1 At, AT,
IloacraBuM maHHbBIC
AV =10 (1 3, SMHH O’SOC) 2,53
=10n(1 —=—-——| = 2,531
2,5mMuH 1,5°C
AV 253
Torma xommuecTBo cTakaHoBYass N = — = — = 14
Vo 0,18
OTtan penieHus bamnnbr
KauectBenHo noctpoeH rpaduk (MoANMCaHbl OCH, pa3yMHO BbIOpaH MaclITao, 3

HAaHCCCHBI OKCIICPUMCHTAJIBHBIC TOYKHU, IPOBCACHEI IIPAMBIC, 0603Haqa}onme Ba
y4acTKa)

[IpaBuibHO HaliIeHa HaYaJIbHAsI TEMIIEPATYPa BOJIbI 2

O60cHOBaH BBIBOJ O TOM, YTO B MOMEHT MCKpeBIIeHHs Tpaduka u3MeHmIach macca |1
BOJIbI

[IpaBuiabHO HaWIEHO BpeMs U3MEHEHHS MacChl BOJIbI 1
[TonydyeHo cooTHomeHrne Buaa moaooHoro (1) 2
OmnpeneneHo KOJIMYeCTBO CTAKAHYUKOB (C OrpenIHoCcThio 10 20%) 1
MakcuMaiabHbIi 0211 32 NPaBUJIbLHBIN U 000CHOBAHHBIH 0TBET 10
3agaua 3

JIBa OTKPBITHIX CBEPXY LIJIMHIPUYECKUX COCYAA CTOST HAa TOPU3OHTAIBHOU TIOCKOCTH. [lepBbiit
COCYJI 3a0JIHEH BOJIOH, BTOPOi — HE()THIO € IIOTHOCTHIO p; = 800 kr/m>. JlaBleHus Ha ypOBHE
JIHa B TIEPBOM U BTOPOM COCYyJaX OJMHAKOBBI. Ha Kakoii BbICOTE /1 OT JHS COCYJa pa3HOCTh
naBiieHud HeTU U BojbI OyneT paBHa 2 klla.

Bo3moxHoe pemenue

ITycts BeicoTa BoAbI U He(pTU B cocyaax paBHbI Hwat 1 Hoil. JlaBnenus Ha ypoBHe
IHa paBHbI, T.€. P, 9H = Lo IH . (@aTMOChEpHOE TaBIEHUE MOJaraeM OJAMHAKOBBIM
g 00oux cocylnoB Po). IlomecTum Hayago KOOpAMHAT OCH Z HA YPOBHE JHA U
HalpaBUM OCh BEPTUKAIbHO BBepxX. JlaBieHus, co3naBaeMmble HEe(THIO U BOJOM,
MPECTaBISAIOT COO0U (PYHKIHU

poil(z) =Py _poilg(z_ Hoil)’ pwat(z) = Pg _pwatg(z_ Hwat) .



PasHocTer  gaBmeHuii Ha  ypoBHe ¢ KoopaumHatoiik h  Oymer  paBHa
pwat(h)_poil(h):]_OZ M.

Puat (h) — Poir (h) = (pwat _poil)gh . OTCIOI[a h=

(pwat - poil)g
A
Otset: h= P =102wm
(P, —P.)9
Dran penieHus bamn
Bepnoe BbIpaxkeHue 111 paBEHCTB JIaBJICHUM Ha JTHE 2
BepHble BbIpakeHMs 1JIs1 3aBUCUMOCTH JAABJICHUM OT PACCTOSIHUS 2
BepHo cocTaBieHHOE ypaBHEHHUE AJIs ONIPEACICHUS BBICOTBI 3
[IpaBHIIBHOE AaHATTUTUYECKOE PELICHUE 1
BepHblil YMCIEHHBIN OTBET 2
MaxkcumaJibHbIN 02171 32 IPAaBUJIbHbIN U 000CHOBAHHBIH OTBET 10
3agaua 4

B naGopatopuu MmonexynsapHoi Gu3NKH HU3HKO-TEXHUUECKOTO (aKynbTeTa
CK®Y ycTaHOBIEH BBICOKMH CTakaH 3allOJIHEHHBIA JIBYMSI HE
CMEIIMBAIOIIUMUCA  KUAKOCTIMH.  CTymeHTy  ObUIO  MPEAsIoKEHO
ONPENENIUTh IJIOTHOCTh 3TUX JKHUIAKOCTEH. ISl pemeHuss mocTaBIEHHOMN
3a/layd OH HCIOJIb30BAJl METAJUIMUECKUM KyOWK, KOTOPBIN MPUKPENMI K
BBICOKOTOUHOMY IIM(GPOBOMY AMHAMOMETPY. 3aTeM OH mepemenian KyOuk
MOCTENIEHHO MOTPYKasi €ro B KUAKOCTh. B aKcreprMeHTalbHbIN KypHa
OH 3aHOCHJI TIOJIOKEHHE KyOHKa OTHOCUTEIBHO JIHA COCyNla M BeC KyOuKa.
Pesynbrarel npeacrasnensl B Tabnuie. [Ipennonaras, uto oo6beM KyOuka
ropaszio MeHbllle 00beMa KUJIKOCTEeH U HEe TPUBOAUT K U3MEHEHHUIO YPOBHS
KUAKOCTEH, Onpeeure:

[TnoTHOCTH MaTepuana Kyouka, >KUJIKOCTEH U BBICOTY CTOJI0A KaXKI0M
KUJKOCTH.

1
|

w
w

y,cM| 43 42 41 40 39 38 37 36 35 34 32 31 30
P,H |0,729|0,729|0,729|0,639 | 0,549 | 0,459 | 0,459 | 0,459 | 0,459 | 0,459 | 0,459 | 0,459 | 0,459 | 0,459
y,cM| 29 28 27 26 25 24 23 22 21 20 19 18 17 16
P, H |0,384|0,309|0,234|0,234|0,234|0,234 {0,234 | 0,234 |0,234| 0,234 | 0,234 | 0,234 | 0,234 0,234

Bo3moikHoe perienue
[Toctpoum rpaduk 3aBucumoctu P(y).



[Tpoananu3upyem nonaydeHHbIN Tpaduk. [paduk ynraem crpaBa HaIeBo.

W3 rpaduka BUIHO, YTO €CTh y4YacTKH, IJie BEC MOCTOSHEH, YTO YKa3blBaeT Ha MOCTOSIHCTBO
CBOMCTB OKPYXAIOIIECH Cpelbl. YUACTKH, 7€ MPOUCXOJIUT M3MEHEHHE CBSI3aHBbI C MEPEXOJOM Y
IpaHULbI pa3fiena cpei.

Taxum oOpa3om mepBbIi pa3aen cooTBETCTBYET BbicoTe 40 cM, a BTopoit — 29 cm. Takum oO6pazom
BBICOTA CTOJI0a MepBoH kuakocty 11 cMm, a BTopoit — 29 cM.

JIyTHA 3TOTO TIepexo 3 ¢M, a 3HAYUT 3TO CTOPOHA KyOHka. TakuM 06pa3oM, 00beM Kyorka 27 cM>.
YuuTeIBasg 00beM KyOHKa M €ro HauajibHBIH Bec Onpe/esseM, 4To MIOTHOCTh Kyouka 2700 kr/m°.

Ha nepBoMm ropusoHTambHOM ydacTke Bec ymeHbmwics Ha 0,27 H, Torma momydaem, 4to
IJIOTHOCTH nepBoil sxxuakoctu 1000 Kr/M>

AHaNOrM4HO J1s1 BTOPOro y4yacTtka ymeHbieHue cocraniseT 0,494 H. U miioTHOCTB OKkpyxaromen
xuarocta 1830 kr/v’

Kpurepun oueHuBaHus:

Oran penmieHus bamnbt

Hauepuen rpaduk 3aBucumoctu P(y):
- IOJIIIMCAHbI OCH
- mogoOpaH maciTab 2
- HAHECEHBI BCE TOYKHU (3a xaxxap1it nyHkt no 0,5 0)
- HauepyeHa BepHas KpuBas

OJIMHAKOBBIE 3HAYECHUSI MOXKHO ITPOITYCKATh

[IpuBeneHo BepHOE pacCyKJeHHe s Toucka h, u h,

Bepno naiinenst h, u h,

IIpuBeneHo BepHOE pacCyKaeHHE I OKUcKa oObeMa KyOuka

Bepno Haiinen o0beM KyOHKa

HaiineHb! BRITAIKUBAIOIINE CUJIBI

DO DY = [ = | et [

Haiinens! mioTtHoCcTH

MaxkcumanbHbIH 0aJ171 32 NPABUJILHBIA M 000CHOBAHHBIN 10
oTBeT
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