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LIV Beepoceniicicast 0umMuiaia MKOILHIKOB 110 (usiKe
Pernonaasuniii yran, Teoperuuaecknii Typ. 23 smsaps 2020 r.

Zamaua 8.3. Jlepsuoii cron6. B 1en10M301MPOBAHHEI CTAKAH, KO JIHY KOTOPOTO PUMOPOKEH
CTONGHMK Nbjd, HAYMHAIOT HATMBATHL BOLY C NOCTOSHHBIM MAacCOBBIM Dacxofom. DTO AenaioT
CTOJTb MEUICHHO, UTO TEMIEpaTypa BCEro COJECPKMMOTO CTakaHa B KaX/blii MOMEHT BpPEMCHH

ocTadTes 0JMHAKOBOI. I'pad)uK 3aBHCHMOCTH MACChI JIbJ[a OT BPEMEHH IIPUBE/IEH Ha pyC.

My, T

7, MUH
=

0 2! 4 6 8 10 12
Ilpenebperasi TeNNOBBLIMH IOTEPSMH, ONPE/CIHTE HAYAIbHYIO TEMIEparypy Jbla h H
TEMIIEPATY Py f, HATUBAEMOH BOJIBI.
Tloctpotite rpad UK 3aBHCHMOCTH MACChI JKH/IKOH BOJbI OT BPEMEHH B HHTEPBAJIE 0 - 12 MuHYT.
Boza u3 cTakaHa He BBITEKAeT.
CnpaBoumble [AHHBIE: YIENBHAS TEIUIOEMKOCTb BOIBI ¢y = 4200 [Lx/(kr°C);  yaembHas

TEIIOEMKOCTB JIbJa ¢; = 2100 JIi/(kr-°C); yienpHas TerioTa IiaBIeHns 1ba A = 320 kJHr/KT.
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LIV Beepoceniicikast 0 0MMumaa o,

OB 110 (pnsiice
Permonanbinrii oran. Teoperuueckuii typ. 23 spaps 2020 .

Bo3mosknoe pemenne. YBEIMUCHHE MAcchl JIbJla Ha NEPBOM y4acTKe IPOMCXOJMI0 3d CUET
3amep3anus noctynaiomeii Boyp. IIpn oToM Temmeparypa nbaa pocia. K Momenty Bpemenn
7= 1 MHH JI& HArPEJICS JI0 TeMIIEPaTyphl IIIABJICHMS, A BCS NOCTYNHBIIAS BOJA IIPEBPATHIIACH B
nén mpu £ = 0°C. CocTaBuM ypaBHEHHE TEMIOBOTO OajaKca Juis IEpBOIo yJacTKa:
myc, (0°C—t,) = pAzy(c,(t, —0°C)+ 4), (1)
tae mo = 10 T — HavanbHas Macca JIbJa, [ - MaCCOBBIH PacXofl BOMBI, AT; = | MHH — JUIMTEILHOCT
TIEpBOTO yYacTKa.
Tak KaK Ha 9TOM y4acTKe BCs OCTYNAOIIAs BOJA 3aMep3aia, TO MAacCOBBIH PacXoJl BOJIbl paBeH
(C TOUHOCTBIO J10 3HAKA) CKOPOCTH yBETHUYECHHS MACChI JIb/IA.
Am
p=—=1r/vuH.
At
Jlanee nén Hayayl TasTh 3a CYET OCTHIBAHMS NOCTYNAIOMIEH BOJBI JI0 TEMIEPATYPbI ILIABICHH.
K Momenty Bpemenn 7 = 11 MuH JIE] pacILIaBuIiCs MOMHOCTRIO. COCTaBUM YpaBHEHHE TEILIOBOTO
Gayranca Juist BTOpOTO ydacTKa:
mA = pAz,c,(t, —0°C), 2)
rae m; = 11 r — Macca JibJja K MOMEHTY BpeMeHH 7 = 1 MuH, Ar; = 10 MHH — JUIMTEILHOCTH
BTOPOro ydacTka. M3 [2] Haiiném HaYaIbHYIO TEMIIEpaTypy HaTHBAEMOH BOJIBI /5!
ma
HAT,
W3 ypaBaenus (1) BEIpa3uM Ha9aIbHYIO TEMIIEPATYPY JbJIA Iy’

~83,81°C.

(e,t, +A)=-32°C..

IToctpouM rpadyk 3aBHCHMOCTH Macchl JKHKOH BoZbl OT BpeMenH. JIo MomeHTa 7 = 1 MHH
JKHZIKOH BOJBI B CTakaHe He ObuIo (OHa cpasy 3amepsana). IToToM €€ KOJMYECTBO JIMHEHHO OT
BPEMEHM BO3pACTAO0 3a CYéT INOCTOSHHOrO TPHTOKA M3BHE M TasHus Jbaa  (OHO
TPONOPLMOHANIBHO IPUTOKY H3BHe). K MomenTy 7 = 11 MuH Macca BoJibl Obu1a

m(11 mun) = m + pAt, =21 T.

Jlaiee coXpaHWIICS IMHEHHBIH XapaKTep U3MEHEHHMs MacChl BOJIbI, HO HAaKJIOH H3MEHMIICH,

3aKoHYMIOCH TasHue. K MoMenTy T = 12 MuH Macca Bojibl Obla
m(12 mun) = m(11 Mu)+ g 1 M =22 1.

Hanecém nosydeHHpIe JaHHble Ha rpaduK.

e

[ | 7, MMH
0 2 4 6 8 10 117

Ha jrannonm rpaduie A0NOIHUTEILHO [OKA3aHa 3aBHCHMOCTh MACChI JIbJa OT BPEMEHHU.
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LIV Beepoceniiciist 0HMIIAAA WIKONLIIKOB 110 (hi3HKe
Pernonaubnbiii orai. Teoperuaecknii typ. 23 susaps 2020 r.

K]’IIITC]')HII oueHHBAHMS
1. Vkasano, u4T0 B KOHIIE NIEPBOTO yYacTka B CTakane, Oyaer ToJbKo JIE/ Tpu { = 0°C 0,5 6ayura

2. [paBmIIBHO COCTAB/ICHO YPABHEHHE TEMIOBOTO Gasanca Juis NepBoro y4acTka 1 Gasun
3. [IpaBIILHO PACCYMTAH MACCOBBIH PacXo 1 6amn
4. VKa3aHo, YT0 B KOHILE BTOPOTO YUaCTKa B CTAKaHe TONbKO KuKas Boja npu (= 0°C 0,5 bamia
5. TIpaBUIIBHO COCTABJICHO ypPaBHEHHE TEITOBOrO Oananca Juisi BTOPOTo y4acTka 1 6anr
6. IIpaBuiIbHO HalileHa HavaIbHAs TEMIIEPATypa HATMBAEMOH BOMIBI /y 1 Gasn
7. IlpaBuibHO Hal/IeHa HavYaIbHAs TeMIIEpaTypa JIbJa I, 1 Gamra
8. OGoCHOBaH TMHEHHBIN OT BPEMEHM XapakTep H3MEHEeHHs MacChl BOJIbI 0,5 6amra
9. Paccunrtana mMacca BoJbl IIpH 7= 11 MuH 0,5 Gasa
10. PaccunTana mMacca BOJbI IpH 7 = 12 MUH 0,5 6awta
11. [octpoen rpapuk 2,5 bamia
a)  Ocwu NMOJMHCAHbI, BKJIIOYas €IMHHULBI H3MEPEHHS 0,5 6aia
b)  Ocu npaBuiIBHO ONE(POBAHBL 0,5 6amra

¢) IlpaBuibHO H30OPAXKEHB! 3 IMHEHHBIX Y4aCTKa H3MEHEHHS

Macchl Bojw! (110 0,5 6asiia 3a KaKIbli y9acToK) 1,5 6amna

Ilpaveyanne K KpUTEPUSIM
1. Eclt MaccoBbIi pacXojl He BBIMUCIICH MPSIMO, HO MCIIOJIB3YeTCsl KOCBEHHO B XO/IE€ PEIICHHA, TO
1.3 3aCYATHIBACTCS B TIOJIHOH Mepe.
2. Eciu Juist TOCTPOEHHMs rpaduKa pacCUMTHIBACTCS MAacca BOJIBI HE TIPH 7 = 11 muH 7 7= 12 MuH,
a B APyrHe MOMEHTBI (IPAMYIO MOXXHO NPOBECTH vepes JoObIe TOYKH), TO IpPH NPaBHIBLHO
TMOMyYeHHBIX 3HAYCHHSX I1.9 - 10 3aCUMTHIBAIOTCS B IIOJIHOM Mepe.
3. BPammr 3a mlla u m1lb craBsrcs TOJIBKO TPH HAIMYMK XOTh KAKHX-TO TIpahuuecKux
3aBHCHMOCTEH.
4. T1. 11b moapasymeBaeT, uTo MIKalbl OLH(POBAHEI PABHOMEPHO, H Ipadyk 3aHHMaeT 6oxee 70%
IUIOI[A/IH PUCYHKA.
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LIV Beepoceuiickast 0. aMIaai RIKOJILEAKOB 110 puznke
Pernonanbinbiil oram. Teoperuuecknii Typ. 23 smsaps 2020 r.

3anaua 8.4. B CapraccoBom mMope. Cy4MTaETCsl, YTO OJIHOM M3 NPUYMH MCYE3HOBEHHUS CY/0B B
CapraccoBoM MOPE SBJISETCS GOJIBIIOE KOJIMYECTBO ITy3bIPHKOB I'a3a, BBUIENAEMBIX BOZOPOCIISAMHU
(capraccam).
B HeKoTOPOM MecTe A MOpsi, KOTJIa SKHIIa KopabJist HabIio/1all 1y3bIpbKH rasa, N0 HHMArOIuecs
W3 TIyOMHBI, CyAHO OBUIO NOTPYXKeHO Ha 4eTBepTh cBoero oObhéMa. IIpoIuibiB HekoTopoe
paccTosiHKE, KOPabib MOrpy3UIICs yXKe HAIOJIOBUHY, & KOHUEHTPAIHS I1y3bIPEKOB yBEIMIHIACH
BaBoe. CunTas, 4To pasMephl My3bIPHKOB HE H3MEHSAIOTCS, ONIPE/ICTIHTE:
1) Bo CcKOJIBKO pa3 IIOTHOCTH «ra3sMpOBAHHOIY BOJBI B MecTe A MEHBIIE IIOTHOCTH
0OBIYHOM BOJBI?
2) Bo ckonbko pa3 JI0JDKHa H3MEHHTLCS KOHIICHTpaIHs Ty3bIPbKOB 110 OTHOLIEHHIO K
KOHIEHTpAIMH B MecTe A, 4T00bI Cy/IHO Hayao TOHYTh?
Hprmeqalme: Kox—xuempauueﬁ IIy3BIDEKOB 717 6y,ELSM Ha3bpIBaTh OTHONICHHE KOJIMYECTBA
Iy3BIPHKOB B «Ta3MPOBAHHON) BOJIE K €€ 00BEMY.
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LIV Beepoceniierast 0MIAAA TIKOILITKOB 110 (siKke
Pernonamsuntii yram. Teopernueernii 1yp. 23 susaps 2020 r.

Bosmozknoe pemenue. OUpe/ieiim, Kak cBssana Cpejiiss II0THOCTh Fa3upOBAHHOM KHAKOCTH p
© KOHIeHTpaluel my3sphkoB 1. 1o onpesenennio:
m

il iy AU )
ViV 7

IJIE M - Macca «rasupoBKHY, V - e& 06béM, mp - Macca BOJbI (Maccoil my3blpeii ipeneGperaem),

P

B - TUIOTHOCT BOJBL, V) — 06BEM BeeX Imy3bIpeit.

2N 0wy, )

e Vo — 06BEM 0THOTO TMy3BIps..
Tlpumernm ycnosue naBanus st Kopatist:
Vl(
My SIS Pl = PV D= P
Va
Macca, CpeJHss IIOTHOCTh K 00BEM Kopaburs, Vi - 00BEM HOrpyKEHHO} YacTH
kopalus. [Toka cy/tHo ep)KHTCS Ha IUIaBY, JIOJDKHO BBITOJIHSTHCS yCIOBHE:
v,
%

n

e my, px, Vi

Pal=nVy) = pi 0)

TIpuMeHHM ero K TPEM HALIUM CITyHasM:
D ps=nVy)=4p; 2) pp(1-2nV)=2p;; 3) py(—nly)=py-
5

Pemas cucremy, Haxo[HM, 94TO Ny = S

BmecTo TpyI0EMKOTO PelIeH s CHCTEMbI MOYKHO TOCTPOUTH rpad ik 3aBHCHMOCTH cpejiHeii

i 2
n n¥y=2. Toma g =p,0-nk)=3p-

IUIOTHOCTB a3HPOBAHHOMN JKHIKOCTH OT KOHICHTPAIIHH IIy3BIPEKOB (7).

p

0 n, 2n, n,
Ha I‘qu)HKS YUYTEHO COOTHOIIEHHE TJIOTHOCTEH «Ta3HPOBKM Y, TIOJYYEHHOE H3 YCTIOBHS I1aBaHUS.

OTMETHM, 4TO Ha rpadyKe MHOTO II0A00HBIX TPEYTOIBHHKOB. 3aMHIIEM yCIOBHS 11010015
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LIV BeepoceuiicRast oM tkodsiikos 1o Gisiie
Pernonannuntii yran. IRcueprumentaanunii ryp. 25 smpaps 2020 ¢

3ananue 8.1. IlnoTnocrs nposoaa (I1).

1. Ha KaXJI0M M3 BLUIZHHBIX BaM 0GpasLoB
ORHOXKHMITBHOTO MPOBOJA YaCTh M30IALHH
YAQICHa, @ OCTABUINECS YYACTKH H3OMSIIHH
HMMEIOT pasimHuHyio mHy X. OGosnauste
MacCy eMHHIIB! JUTHHB! MCTAINA B IIPOBOIE
M, @ MACCY €UHHIIBL JUTHHB H3OAIHN /.
Brmseure QopMmyny s pacuéra Maccsl
TIPOBOZIA 1 9€PE3 €r0 [LTHHY L M BETHIHHBI
X, P ¥ e

2. Vi3MepbTe BETHYHHE 7, i X 18 KI0T0 H3 OGPA3LOB M 3aHECHTE HX B TabIHILy BMECTE ¢
€ro JUTHHO¥ L.

3. OnpejennTe gy W gy rpauuecKiM MeToZOM. [T 3TOT0 BBEIMTE HOBHIC BEMHTHIbL. C
TIOMOIIIEHO KOTOPBIX YAACTCH NPe00pasoBaTh MOTYHEHHYIO B IyHKTe | (hopmyiy Takim oGpazom,
TO 3aBHCUMOCTS STHX BEMHWHH IPYr OT AYra CTaHeT JMNEHfHO. Paccumraifte smaueris

HOBBIX BENHYHH JUIA KaKAOT0 00pasua M 3amecHTe WX B Ty e Taomimy. [locrpoiire
COOTBETCTBYFOIIHIA IpadmK.
4. C TOMOINIO OTOTHMTENBHEIX MIMCPCHMIl ONPEACTHTE IOTHOCTS py MeTALIA M3

KOTOPOrO H3rOTOBJICH NPOBOJL, @ TAKKE IUIOTHOCT p, IUIACTHKE, M3 KOTOPOTO W3rOTOBICHA
H30IALS.

Tipumenanue 1. [imna oxpyxsoctn C = 2D, rae D - auametp 51oii okpymoctst, [Lowas
Kpyra S =nD/4; w=3,14.

Tpumeuanue 2. Bunmanue! Cuumath wiomsumio ¢ NPOBOJIOKH  KATErOPHUICCKH
sanpeeno.

OGopynoBanmue: N4Ts 0GPA3LOB OTHOKHILHOIO TIPOBOJIA € YACTHYHO YAANEHHOM H30TATENT 1
SAHYTHIMH KOHUaMH (1u1HHa 06pasiios 10, 15, 20, 25 u 30 oM u3Mepena Ha npaMoM nposoje JIo
3aru6anns WX KoHUOB) (cM. (OTO); BECHI C TOMHOCTHIO n3meperns Macesr 0,01 1 jse

JAICPEBAHHEIC JIHHEHKH, MWLTHMETPOBAA Gymara JUis IOCTPOEHNSA rpaduka,

LIV Beepoccuiiekast oamyiiuaia mKoJLuuKoB 10 Guznee
Periomanninil yran. IRCHepupMenTanbubiii Typ. 25 stsnaps 2020 r.

Baganue 8.2. BaGa cesta ropox (II). B npo3padHoM LMTHHADUIECKOM MEpHOM CTaxare
HAXOTCA 3EPHA rOPOXa, JATHTHIE BOAOK. MccieayiiTe 3aBHCHMOCTS BBICOTEI H yposus Bosl

B COCYIle OT BBICOTBL A CTIOS 3ATMTOr0 BOIOA rOpoXa M MOCTPOFATE rpaduk mOMyderHOH

3aBUCHMOCTH. BbiBeaute (OpMysIbl, CBA3BIBAOWME M3MEPCHHBIE BAMH BETHTHHBI MCKIY

coBoii, ‘C moMomBIo rpaduka W MOMYUEHHBX (POPMYT ONpEACTATE A0AI0 OOHEMA d, -
3JAHHMAEMYIO HEMOCPEACTBEHHO [OPOMMHAMH B 3aIlOJHEHHOM FOPOXOM 0GbEMe, 00bEmM V,

BOJIbI, HAXO/MIIEHCA B CTAKAHE, & TAKKE YHCITO /N FOPOUIHH, IEPBOHATATEHO HAXOAUBLIMXCA

B CTaKaHe.

Tpumeuanne 1. Ilepen HAYaI0M JKCMepUMEHTA TWATEABHO npoxymaiTe

NOCAEN0BATENLHOCTE  €r0  BBIMOJIHEHHS, OO BAUIM JCHCTBHS MOTYT OKA3ATHLOS

HEOOpATHMbIMI.

2) BoL1uBaTh BOAY H BBIHHMATh FOPOX M3 CTaKaHa 3anpewaercs!

OGopynoBakue: MEPHBIH CTAaKaH C TOPOXOM, 3&IMTBIM BOZOH; MAKET C CYXHM TODOXOM;
NHHCHKA C MWUIMMETPOBBIMH [C/TCHUAMH; JBA JIACTa MIUIMMETPOBOH OyMard JUIA
HOCTPOCHHA TPadHKOB.
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LIV Beepocciickas 01 I IKOLIIROS 10 QUK
Perttonanbusii sran. JcuepuienTainibii Typ. 25 sunaps 2020 r.

Vicaauie opramuaropam: Kwxmuiii KOMmICKT 0GOYIOBMIA COCTONT W3 § OTPCIKOB.
npavoro nponoa ¢ ammavs 10, 15, 20, 25 1 30 cm. Ha KiKIOM OTPEIKe, KPOME CaMOro
KOPOTKOTO, HEOOXOMMMO OCTABHTS PAVIHWHbE KyCKH HIOTAININ, & OCTAILHYIO H3OIALUHO
cpesars. Ha KOpOTKOM 00pa3Lie H3O/ALIS OCTABIAETCA MOTHOCTSIO.

Bo BeeX KOMIUIEKTAX Ha 0Bpa3LLe KOHKpETHOF AUIHHE! LENeCO0GpasHo OCTABIATS OMHAKOBHI
KYCOX MSOIALIM. DTO YNPOCTHT NpOBEPKY paGoTsL HANDHMED, B ABTOPCKOM KOMIIEKTE
060pYAORANIIA HCTIO/IBIOBATHCE OGP CO CTIE VIO NaPAMCTPAN:

[N [ Mnwia copasa L, ow | mna _ocramenmoro  yoKa | WL
! uzonsumm X, cm
T 10 10 10
2 15 2 0.8
3 20 3 04
4 25 15 06
S 30 9 03

Pewenwe. B 1aHHOM PeNCHHI HCMOTB30BAICE ME/bIIT IPOBOX CevcHHen 4 M.
1. (DopAYA@ 1A PACHETA MACCH! IPOBOAA HMEET BILI:

m= L+ X m9
2. Hiwepm Maccy m u ity H30AAwti X U1 IATH 0GPA3LOB MPOBOA H JAHECEN PE3yIbTATH
H3Mepeniii B TabLy. o8
N [ Low mr [ Xem 1
1 10 458 | 10,0
2 15 660 | 12,0
3 20 784 | 85
4 25 1041 | 152
5 30 1122 | 90

3. Pasennt zesyio 1 npasyio wacTit ypasniewis (1) wa L
ML= o+ pu (VL) @ \

i Oy SN THHEHHYIO 3ABHCHMOCTD OTHOWICHIA 71/L. OT OTHOMICHIA X/L. N/

BLHICTING SHAEIU HOBLIX NEPENHNBIX 1% KKIOTO 00pasia  AOGAIN X B TabIMy.

Y% | Low | mr | Xoom | m/L.tlem XL A&
1 10 4,58 10,0 58 1,00 |

A 15 660 | 120 0440 0.80

3 20 7.84 85 0,392 043 |

4 25 1041 152 0416 0,61

5 30 11,22 9.0 0,374 0,30

TlocTpoms rpauk monysemofi sasucumocTi m/L ot (/L)

AT TPAHKE OIBOAET OMPEACTITTS 44, = 0, 125 r/ext 1t 1,=0,34 r/cM.

MeTOZ0M MPOKATHBAHIIA JAMLIEANO/ MPOBOTIOKH C TIOMOUIHO ABYX Mneek (ie Meree 10
060POTOB) ONPEAEIAEM UTHITY OKPYKHOCTH X, MAMCTP d 1 IIOWAM, CCYCHIA S POBOAA:

S

G

2

LIV Beepoceuii cxist o mikos
yraf. IRCHEPUMENTATLULIT 1Y

)C.
OSE=

Personabin

4,01 M
oKpyKHOCTH

x=7,1 v, d =226 Mn,
AHAnOrMuHO  [UIA  BHEWHEH
B0 HOTYHACH:

X=12,8 M, D= 4,08 o, 5= 13,04 vse”
IMomans oGpasopaioro
TopitoM w0z, S, =S -5 = 9,03 M’

PacteT 0GLEMOB H IWIOTHOCTEFi TIPOBCIEM AT
o6pasia mponoja AHOM Li=10 cx.

O6uen Meramta Vi = sLi = 0,401 ex’. Macca
= p L= 3,40 7. TIHOTHOCTS py, = 8,48 r/exc’
06w wonsun V= S,l1 = 0,903 ex’. Macca
= i Li= 1,25 1. TLnoTHOCTS py = 1,38 r/en’

CeteHis  KOTBUA,

KpuTepun ouenupanis:

1. OpopsJieHa TAGIIHIA HIMEpEHHS MACCHY, JUTHH MCTATIA H HIOALUI
IPOBOIOR C YKasAHHEM (PHIHHECKITX BRI SN HIMEPCHI
2. 3amucasa (hopmyia I PACSETA MACCH TIPOBOA

0,5

0.4

1Ko 10 QusnKe
npaps 2020 1

m/L, r/em

3 =
0 02 04 06 08 10 1279 C

3. BBelICHHC HOBLIX [IEPEMEHHEIX, IAHECCHHE WX B TAGIHLLY 1t

3aniCh (hOpMyJTBL AHHEAHOM IABUCHMOCTI
4. TlocTpoei rpadux mmeHHO/ 3ABHCHMOCTH

NIOAMMCANS OCH (BETHIHHEL W CTMHHLI! HIMEPEHILR)

ofpopmien wacurTa wa ocex

IPABILILHO HAHECEHEI KCTICPHMEHTATILHBIE TOUKH W MPOBEICHa

npsMas TS

Berncrena macea etanna (e xye 10 %)
Bhuscrena macea isonsiun (e xye 10%)

w o>

M3 rpalhuka onpeierie a NOTOHHAK MACCA METATIA
M3 rpathika onpezeneia noromsax Macca w30 (e Xyxe 10%)

ECi BHUMCAEHIA NACEH METANIA ¥ HOOTAIH YIOBTETBOPAIOT YCIOBHIO
10 TowtocTy (10%), 1o MPOIIBOARTEA 0 2 TOWKAM, & HE RO PEAyTBTATAN
ananioa rpadka, To mynxt 7 oucnmpacton cysmapio » 1 6ann (0.5 22

Macey weTanna 0,5 3 Macey HIORAIK).

9. TIpe/UIOKe METON A% ONpeere iz AHAMETPA NPOBOLA

H BHEIHETO HaMeTpa H3OALIH

MeToA poKaTsBamss (e Meriee 10 0GopoTos)

METOR NpoKaTEBANHS (e Meiee S 060pOTOR) 1

JPYTHE ATCKBATHBIC METOABL

10. Onpese/IéR IMAMETp POBOJA ¢ TOMHOCTEIO He Xyxe 5%
1. Onpesenén BeIHII IHAMETP H3OTALLH C TOIHOCTIO He Xywke 5%
12. Burmeren 0GBEM METATTA ¢ TOTHOCTHIO He Xyxe 10%

13. YXa3ano, STO IIOMAS CEYEHHA HIONALBY — 3TO PASHOCT IUIOMAACH

ABYX KDYTOB

14. Boruscrien 0GbEM HIONALHK C TOYHOCTBIO He Xyxe 10%
15. BhsiHCIicHa [WIOTHOGTS pOBOA G TOMHOCTHIO He Xyake 15%.
16, Biriitcrera WIOTHOCTS IBOTAILH ¢ TOYHOGTSIO He Xye 15%

1 Gamn
1,5 Ganna
0,5 6anna
0,5 6anna
0,5 Ganna
(e xyxe 10%) 0,5 Ganna
0,5 Gamna
0,5 Gana
1 Gamn
1 6ann
0,5 Garna
0,5 Gana
0,5 Gamna
0,5 Gamna
0,5 6amna
0,5 Ganna
0,5 Gamna
0,5 Gamra
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Yxazanus opranmiatopam. B PaGoTe MOXHO HCNOMLIOBATH MOGOH WHAMHAPHYCCKUTL
npo:pm COCYA, HO sem Gomsuie Gyzer ero AMAMETD, TeM GOABIIC TOPOXA MOHAROGHTES
AIA BHIMOTHCHHA PaGOTEL ONTHMATBHEIM SRISCTCK HCNONBIOBAKME CTAHAAPTHOTO MCPHOTO
crakana oGbemoM 100 M, XOTOPEUE MOXeT GuTh Kak MAACTMROBBIM, TAK W CTCKIAHHBIM.
Hcxozmo cocya samoamsercs ropoxom TPHMEPHO HA 20-25% BLICOTH, M NPH OTOM HETKO
‘buKcHpyeTCH KOmIrNeCTBO TOPOUINH, NEPBOKAYATLHO 3ACHMACMBIX B COCYA (ITO KOMHYECTBO
JOMKHO OLITH HIBECTHO wWiesas xaopw). [Ipumepro BABOC GOTBIIEE KOTHIECTRO IOMKHO
OCTaThes B Naxere. Boay B COCYA © FOPOXOM HATHBAIOT HENOCPEACTBEHHO Tiepen HavanoMm
Typa (32 5-10 MEEYT 20 3amyCKa B aYAHTOPHIO YHACTHHKOB OnMMITHAS!). Y BCEX YHACTHMKOB.
JOMKEH GHTh OTMHAKOBL OGHEM BOXM, Passtitit 30-40% 06séna cocyaa.
-

Boimoxcnoe pewenue. Bynes 0CMTATS TOPOX B COCYA HEGOTHUIMME
UODUMAMH M  NpOBOANT: m3Mepesms  Yrobs  38pma  ropoxa
Pactpe JEAHCH PABHOMEPHO, PEKOMEETYETCA NOTPAXHBATS COCYIL

TIycTs BRICOT2 CI0X 32THTOrO BONO TOPOXa A, A BHICOTA YPOBH
805l B cocyac H (immepesmas oT ocsoBaEms cocyaz). OGHEM NOMHOTO
COACPAMMOr0 cocyaa Vo ckuamesactcs w3 06béma V, BOZR B HEM M
0BLEMa 32pe ropoxa OGOIHATMM IUIOMATS CEHCHI COCYA S, 2 AOMIO
0BTHEMa, 32HWMACMYIO HEMOCDEACTBEHHO TODOUIHHAMM B 3JANOTHEHHOM
TOpoXOM 0GB2Me, @ (x03(GHmERT anoTHEHS).

Vo=HS=V,+akS, mm H=V./S+ah

Biaro, o H muselino 3asucat or h. Ha rpadue sapucimocts H(h) o spiserca
YTIOBBIM KOXpHUHERTON, 2 Bemkra ¥, /S ONpeAeTAeTCA TOHKOM Nepecedenn rpadika ¢
BepTUKaTsHOR 0CEi0. M3MeDHM ZMaMeTp cOCyAa D, BHMHCIMM IVIOWATS €0 CESeHHR

=D
F Hompeneme uexowyo semzy s

Crenyer 3aMerwTs, GTO CClM JKCICPAMEHT NDOBOZMICA B MEPHOM CTAKAHE C
IeTCRUAMH, TO HET HEOGXORMMOCTH HIMEPATS (IOWIZLh CEdeHuA CTakama. JIoCTaTouHo
OCHIIATS TOPOX B CTAKEH A0 TAKOTO YPOBHA, MDY KOTODOM YPOBCHE [ODOXZ CPABHACTCA C
yposrem Bomst Hi = hi. 3uax xoobdMuMeHT samomiemux oGnéMa o u oGvem i,
CoOTBETCTBYIOMAH YpOBHIO H), BEITHCIACM 0GHEM BOH B Crakane: Vy = (1-a) V1.

Hioke OpEICTABTEHS! DESyBTAT. WIMCpEHS, BBINOTHCHHLX C [OPOXOM B CTAHAAPTHOM
MepHoM craxane o6bémom 100w, @ Takae rpaduk sasucumocTs H(A) # momydcisic
auaserin HeKOMBIX Benvui

LIV Beepoceuiieiast oimsiiias mioaniukon o gunie

Pecionannimii yram, Ikenepumenta

D=27,5 uM, S =594 cm’, a = 0,55; V/S =52 cs;Vs =309 wn
(Tlepent NPOBEAEHHEM KOHTPOTBHOTO IKCTIEPHMEHT B COCYA [

ki Ty, 25 snmaps 2020 r.

66110 HamTo Vao = 30 et 80.151).

Jins onpesencuus KoAHYECTBa ropoums N, AEPBOHAYIATHHO

2
HAXOJMBUIMXCA B CTAKAHE, HEOOXOMUMO MOGABAATH B COCYI TA—T—J

TOPOX ONPCACHEHHHIMH IOPUHAMH, C HIBECTHBIN KOHHECTEOM | — ——

IS

68 %0 |
1

E
ropou AN B OTHX mnopuMAx. B npuBeséHHOM Bbume ST 105 | 108
B )

SHCTIEHHOM MPHMEDE TOPOUIHIE A0GABIATHCE NOPUHAMIE 110 S0

urr. ECIH NOCTPOHTS rpagik JABHCHMOCTH h 0T AN, TO 110 €F0 HAKIOHY MOAIHO OTPEAETHTS.

Ha CKOTEKO, B CPEAHEM, MIULTUMCTPOB [IOBBLACTCA
YPOBEHE CTONGA rOPOXa UPH JOGABMCHMH OmHOf
FOPOUIMHS, I HAOGOPOT, KaKOMY KOMHHeCTSY
ropours cooTseTcTayeT BhicoTa B | M. Teneps,
3MA MEPBOHAYATLHYIO BHICOTY CTOAGA ropoxa B
COCYAIE, MOHO ONPEAETHTS YHCMO FOPOUIKH B HEM.
B naues npivepe AW/AN = 0,36 My/ropoumsy. Tax
KAK H3 TAGTHIIS BHO, ¥TO [1EPBOHAYANEHAX BHCOTA
PaBHANACH 33 MM, TO HANATBHOC KOTHWSCTBO
ropounk cocramnano 33/0,36 = 92 wr. (3acsmanocs
N=100ur).

GEs k15 20 25 30

Kpumepuu ouenusanun

B (OG0CHOBAHA BIAHMOCBAI6 HIMEPAEMBIX BETHYMH (MeTOR, (hopyyna)
2. OgopwieHa Tabina (06OIHATEHILY, CMHHIB HIMEpERILR)

%5 [MpoBesieHo He MeHee 5 HIMEPEHH (PAIHAIX TOWEK)
4

Otpopacre rpadix
) MOANHCANS! OCH (BEAINHHS! I €WHMIISE HSMEPEHIR) 0,5 Ganna.
b) opopmet MacurTa6 1a ocx. Lo 0,5 6anma
€) MPABILTEHO HANECEHb! IKCTIEPHMEHTATHHHIE TONKI 0,5 6anna
d) nponesieHa npRMAR AN 0,5 Ganna
5. Onpexenti KoXpOUINEHT @ C TONHOCTHO He Xyxke 10%
6. Onpenenti o6uen Vs
© TownocTHIO Ne xyxel0 % 260
© TouIoCTIO 1 Nyxe 20% 1 6aan
7. MeToa onpenenenni wiea ropoutiie N
8. Onpexenene et ropouni N (peaynsrar)

1 6aan
1 6aaa
1 6aan
2 Ganna
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Banaua 8.1. Dddexr Jomwiepa. I'conor ormpasics Ha MOTOpHOM JojKke M3 6a30BOro Jareps
BBEPX 110 peke. M3-3a OTCYTCTBHS CBSI3H ¢ JlarepeM oH uepes kaxple Af = 0,5 uaca Gpocai B
BOJY IPOHYMEPOBAHHBIC 1O MOPs/AKY OyThUIKM ¢ HHpOpMaLKeii 0 cBoeil sKcne uImn (Yepe3
1oJiyaca Mocsie OTHPABICHHS — NEPBYIO, YEpes Yac BTOPYIO W T.J., BIUIOTH JI0 BO3BpALICHUs B
narepn). B niepsoe Bpemst mocie Hauasa 9KCHe My 5T Gy THUTKH BBUIABIMBAIA B Jlarepe 4epe3
xaxapie AT = 1,5 waca. Ha onpenenéunom paccrosiuu X oT jarepst reosior GEICTPO 3aKpenil B
pyC/e aBTOMATHYECKHIT aHATH3ATOP XHMHYECKOrO COCTABA BOJBI, OMYCTHI B BOJY OUEPEIHYIO
OYTBITKY U OTHPABHIICS B 0GPATHBIN IyTh, HE U3MEHss PeKHMa paGoThl 1004HOro MoTopa. Ha
0GpaTHOM TyTH OH IPOZOIDKII KaKble nojiuaca Gpocath B BOJlY IIPOHYMEPOBAHHEIE GYTBUIKH.
B KaKoif-T0 MOMEHT OH 3aMETHJI, UTO IECTHAMIATAS OyThIIKa OKa3aiach OIMYIIEHHOH B PEKY
PAZIOM € BOCBMOI, H OT 5TOTO MECTa JI0 Jarepsi 0CTaBanock NpoIuibiTh L = 4 km. Onpeaennre:

1. CKOPOCTH TEUEHUS PEKH Vy;
2. CKOPOCTb JIOJKH B CTOSYEH BOJIE Uy}

3. mmarensHOcTh I Beel SKCMEMIMHE reojora ot OTIpPABIIEHHs! 110 BO3BPALICHHS B 6a30BBIH
Jarepb.

4. Ha xakoM paccTosHuu X OT J1areps reosIor 3akperii npuéop?

5. Yepes KaKoH MPOMEXYTOK BpeMeHH AT IPHILIBIBATIM B Jareph GYTBUIKH, OTIPABIEHHBIE
T€0JIOrOM Ha 00paTHOM ITyTH?

6. ‘Iepes KaxKo€ BpeMsi MOcJie HaJasla SKCIICUIIUU B Jlarepe BbUIOBHJIH IOCJICIHIOKO 6yTl:IJ'H(y H
KaKol y He€ 6bu1 HoMep?

7. Kaxos HOMep OyThUIKH, KOTOPAs PHILIBUIA B JIAreph OJAHOBPEMEHHO C FE0IOroM?
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Bosmoxnoe pemenne. Kaxas mocruesyiomas 6yThiika NIPOXO/UT TAKOE JKE PACCToAHue JI0

MeCTa ONyCKaHWs NPEIBILYINEH, Kakoe NPOIIBbIBACT JIOAKA 3a [0JI4aca [IPH JBUKCHUM BEEPX
TIPOTHB TEYEHMUS !

At (03— vr) = (AT = At)o,,
OTKYJIa CIIEJyeT, YTo
05 = 305 (1)
Tpe/monoxuM, uTo B camoil jabHeli TouKe MapuipyTa reosor OIYCTHJI B BOJy OYTHUIKY C
HomepoM n. Torjia Berpeya reoiora ¢ Gyrhuikoit No§ Ha 06paTHOM IyTH HPOMZOHAET B MOMEHT
BpeMeHn 16Af, ecnu paccrosue, npoiiiennoe GyTsuikoit 3a Bpemsi (16 — 8)Al, Gyuer paBHO
PACCTOSIHMIO, MPOH/ICHHOMY T'€0JIOrOM OT JajibHell TOYKH MaplipyTa /0 MecTa BCTpedH MHUHYC
PACCTOSIHUE OT MecTa onyckanust 6yTeuikn No§ 110 nanbuei Toukm:
0:(16 = 8)At = (v + v1)(16 — )AL — (v, — v)(n — 8)AL,
oTkyza ¢ yuérom (1) momyuaem n=12. 2)
W3 ycnosus pasencTBa myTeii reojora Tyga H OGpaTHO HaiIEM KOJIMYECTBO IOJIYYACOBBIX
MHTEPBAJIOB K, B TEYEHHE KOTOPBIX TE0JIOT IUTBLT 0GPATHO (110 TeHeHHIO):
(0a + V2)KAL = (0 — V)HAL.
C yuerom (1) u (2) nomysaem k=6. Bce myremectsue reosiora mmiochk (n+k)=18
TI0JTy4acOBBIX HHTepBaNoB Wi T = (n + k)At = 9 gacos.
Tlo ycnoBHIO 3ajiaun OT MecTa omyckanus OyTsuikd Ne 16 o nareps jojixa mponnia 4 kM 3a
Bpemst (18 — 16)At = 1 wac. CriefoBatenbHo, (v, + vr) = 4 kM/4ac, a ¢ yuéTom (1)
;= 3 KM/uac, v, = 1 xM/4ac.
AHaE3aTop XMMHYECKOTO COCTaBa BO/IBI OBLIT YCTAHOBIIEH HA PACCTOSHUU
X'= (05— vy)nAt = 12 kM ot 6a30BOr0 sIareps.
Ha o6patHOM MyTH Kaxas HOCIe/yiomas GyThUIKa onycKanach B BoAy Ha (v; + 0r)Af =2 xm
Gmmke K Jlarepro, 4em mpembiiymias, Ho Ha Ar=0,5 waca mosxe npeasutymei. Ilostomy
PAcCTOSHAE MEXLY HUMH B PeKe COCTaBISeT (v + vr)Al — 0;A7 = 1,5 KM, H NIPHILIBIBATE B J1areph
onu GyayT ¢ TeM e muTepBaom AT = 1,5 uaca, Kak 1 OyTBUIKH, ONYIICHHBIE B BOALY IO IIYTH
BBEPX 1O Tewenuio. ClIeyeT OTMETHTE, UTO OYTBUIKH, ONYICHHBIC HA 0OPATHOM IyTH, OyayT
IpPHIUTBIBATH B Jlareph B 00paTHON nociezosarenbpocti. Hanpuwmep, nociie 17-# GYTBUTKH Yepes
MOJITOpa Yaca NPHIIBIBET 16-51 (OAHOBPEMEHHO ¢ 8-i1), emé yepe3 moyyaca 15-s BMecTe ¢ 9-if u
7.71. Tlocse e B arepe BBUIOBAT GYTHUIKY ¢ HOMEPOM 12 1 IPOM30HAET 9T0 ¥epes
12/(v; — ;) + 12/v; = 18 yacoB mocne HaYaNa SKCICTHIHH.
OJIHOBPEMEHHO € I'€0JIOrOM B JIareph TpUILILIBET GyThUTKA ¢ HOMepoM N. Onpenenuts N MOXHO
u3 yenosus £, +1, =T, Tjie {j — Bpems OT Hauaia OKCIICAMLHM 10 MOMEHTA ONYCKAMHs B BOLY
N—ii OyTBUIKH M f, — Bpems BO3BDAIICHHs OTOH OyTHUIKH B Jareph. Hnaue rosopsi,
NA?+(vy —v;)NAL/ v, =T , otkyma N = 6.
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By Thuiky ¢ HOMEPOM 18, KOTOPYIO 1e0s10r 0ibKkeH Obil Gbl ONYCTHTH B BOLY B MOMEHT CBOCIO

BO3BpAIlEHNs, OH OIIyCKaTh HC CTaj BBHJLY OTCYTCTBHS HEOOXOAUMOCTH.

3ajiaua UMeeT HarJsJ(Hoe l‘[')kl(l)H‘lCCKOC peuenye, 1peCTaBjICHH0e Ha cneﬂyromeﬁ CTpaHuIe.

OTBeTHI IO IyHKTaM:
1l

2
33
4.
S5
6.
s

=1 kM/uac.

0, = 3 KM/4ac.

Ji="9gac.

X=12 xm.

At = 1,5 gaca.

Tlocnenneit BBUIOBAT GyTHUIKY ¢ HOMepoM 12 yepes 18 wacos, mociie Hayaia SKCIe NN,
OJHOBPEMEHHO C T€0JIOTOM B JIareph NPHILILIBET Oy Thka Ne6.
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Kpurepnn oneHuBaHHsL:

1. YcTaHOBJIEHO, UTO v, = 30, 1 6amn
2. Omnpepeneno X 2 bamna
3. Omnpezenena CKOPOCTH JIOAKH B CTOsIYEH BOJE Uy 2 bamta
4. Ompenenena CKOPOCTh TEUCHHUSL Dy 2 6amra
5. Omnpenenena JUIMTENbHOCTH BCel oKemeuun 7 0,5 6ama
6. Ompenenén NpoMexyTox BpeMer# At 0,5 6amra
7. Ompeneneno Bpemst IPUXojia NOCIeAHeH Oy THUIKH 0,5 6amna
8. Omnpejenés HOMep MOCHEHEeN Oy TBUIKH 0,5 6ana
9. Omnpezenén HoMep OyTBUIKH, KOTOpasi IIPUILIBUIA OJTHOBPEMEHHO

C Te0JIOroM 1 Gamn

Hpnmellam»m K KpHTEpHSM. 3anada MOXeT pelaTees «Io JICUCTBUAM Y, rpaquecxu, B
CHCTeMe OTCUETa «peKay.

B mo6om ClIy4Jae IpaBUIIbHBIE IIOJIHbIE 000CHOBAaHHBIE OTBETHI OLEHHBAIOTCSI TTOTTHBIM 6amToM.
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3anaua 8.2, Coobmaromuecsi cocy/tbl. JIBa co0OAIOMMXCs COCY/IA 3AII0JTHEHBI HKH/IKOCTAMH
710 BBICOT 2/, [IIOTHOCTS HKHAKOCTH B IIPABOM COCY/Ie p, B jiesom - 0,8p. COC)’)II:I CMELIEHBI T10

BeptHKamM Ha BbIcOTY 2/ (em. pueynok). Kpai B TpyOke
M3HAYATBHO 3aKpPLIT. B mpasbIif cocya 100aBisior Sh sKkuaKocTH
¢ miotHOCTBIO 0,7p. Kakoit BbIcOTR H cTONG KHAKOCTH C
miotHocTeio  0,7p  ocraHeTrcs B IpaBoM  cocyje  Iocie
oTkpbiBaHus kpaHa? CBepXy CoCyibl OTKpBITHL. OOBEMOM
COeIMHATEILHON TPYOKH MOXHO HpeHeOpeys.
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Bosmoxnoe pemenne. Onpejenum, Kyjla HayHEr neperekarh
SKMJKOCTH TIPH  OTKPBITHH KpaHa. B OTKPBITBIX cooOmarommxcs

COCYIaX MOXKHO HE YUHTBIBATH BO3ICHCTBHE aTMOC(EPHOIO JaBIeHHUS.

5h
TIpeanonokuM, YTO  JKHIKOCTH M3  TIPaBOro  cocyJa HauHET 5
nepenuBaThes B JleBbli. CpaBHMM BeJHYMHBI JaBieHus B T. A,
€O3/1aBaeMble JICBHIM H IIPABBIM CTONOAMM JKHIKOCTEH (CuHTaeM, 4To o

Tpy6Ka 3aMOIHHIAC KHIKOCTHIO IUIOTHOCTHIO p).

0,8pgh <0,7pg(Sh)+ pgh— pg(2h);

(IS5
3Ha‘ﬂriT, Hallle NpearnoioKeHHe BEPHO, H JKHJIKOCTb M3 TIpaBoro cocyja
HAYHET NepeTeKaTh B JICBBIA.
JKuAKOCTE C TUIOTHOCTBIO p GyAET TepeNHBATHCA B JICBBI cocy,
BBITCCHSASA U3 HET'O XKH/IKOCTH C IUIOTHOCTBIO 0,8/)
PaceMOTpHM MOMEHT, KOI/Ia YPOBEHb B IPABOM COCY/IE yas Ha .
Tpy6xa HAYHET 3aNOIHATECS KHIKOCTBIO C IIIOTHOCTBIO 0,7p. Onsits
CPaBHHM BEJIMYMHBI JABJICHHS B T. A, CO3/1aBa€MBbI€ JIEBBIM H IIPABBIM

CTONOAMH KHIIKOCTEHH (CUHTaeM, YTO TPyOKa 3amOTHHIACK KHIKOCTHIO
¢ 0,7p).
0,8pgh <0,7pg(3h);
0,8<2,1.
Ilo-npexHeMy, Halle IPE/TIONOKEHHE BEPHO. 3HAUNT, nepeInBaHne
HpPOROIKATCS. OJIHAKO NETKast KUAKOCTH GY/ET BCILIBIBATH B JIEBOM
COCyJle M BBUIMBATECS M3 Hero. JlaBlieHne T. A, CO3/1aBaeMoe JIeBbIM
CTONIOOM JKHIKOCTH, H3MEHATHCS He GyJeT, a crpasa GyjeT najath
JI0 COCTOSHHS PABHOBECHA.
Haiingm BeIcOTY CTONGa skmaKoeTH ¢ mwioTHOCTHIO 0,7p, KOTOPBIi
OCTAHETCS B COCTOAHHM PABHOBECHS:
0,8pgh=0,7pg(H —2h); 1)
H=(22/7)h. 314h

Kpurepnn onennpanus

1. JlokasaHo, uTo JKHAKOCTE ¢ IVIOTHOCTBIO p Oy/ET NEPESTHBATHCS B JCBHI cocyn 2 Gamia
2. YKa3aHo, 4T0 JKHAKOCTH C INIOTHOCTBIO 0,8p GY/IET TIpH 5TOM BEITEKATH 1 6amn
3. Jloka3aHo, 4T0 XHIKOCTb ¢ IIOTHOCTHIO 0,7p GyIeT MepeuBaThes B eBbIil cocyn 2 Gawia
4. YKa3aHo, 4T0 JKHIKOCTH ¢ TUIOTHOCTEIO 0,7p GyJIET pH 5TOM BBITeKaTh 1 Gann
5. 3ammcano ypasuenue (1) i ananor 3 6aiua

6. Haiiniena Bricora H' 1 Gasmn

24 sneaps na nopmane hitp://abitunetvseros Gyoem nmposedén onnain-pasiop pewsenuii sadau
meopemuneckozo mypa. Hauaio pasgopa (no mockoscromy apesent).

7 knace — 11.00; 8 kiace — 10.00; 9 krace — 12.00; 10 kiace — 13.30; 11 kiace — 15,00,

26 anoapa cocmoumen onaaiui-pasoop pewienuic sadanuii xcnepunenmainnozo mypa. Ha

uano
pasbopa: 7 knace — 11.00; 8 knace — 10.00; 9 knace — 12.00; 10 xracc — 13.30; 1] xrace — 15.00.




