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YcaoBug 3aa9, OTBETHI, KPUTEPUN OIEHUBAHUS

1. «MuHnMasibHasi cpefHsisi CKOPOCThby» (8 6asuros), Pomamka M. TO.

Mex iy ropogamu A u B jieficTByeT aBTOOYCHBINH MapiipyT, JiauHa KoToporo S = 180 kM. /Ipmxkenue
aBTo0yca 10 3TOMY MapHIPYTy He PABHOMEPHOE: M3-3a Pa3/IMYHBIX JOPOKHBIX YCJIOBUI CKOPOCTH aB-
Tobyca JacTo MeHsieTcs. B MomeHT oTnpaBieHusi naccaxkup lleTpoB 3acekaeT Ha cBOMX dacax BpeMsi
1 Kak/Jple 10 MUHYT BBIYUCJISET CPEJIHIOI0 CKOPOCTh aBTodyca 3a 3tu 10 munyT. s sroro on ysuaér
My Th, TPOHIEHHBINA aBTOOyCcOM, ¢ momoIbio GPS-nasuraropa. Asrobyc moexan n3 A g0 B 3a 3 4aca.
3a 3710 Bpemst [lerpos mosyumit 18 3HaveHuit cpegHeil CKOPOCTH: V1, U2, U3, ... ,U18-

1) UsBecTHO, 9TO HU OJHO W3 3HAUEHUil V1, V2, ..., U1 He npesbinaer 63 kv/4. Hemy Moxker GbITH
pPaBHO HAMMEHbIIlee M3 ITUX 3HAYCHUIl (B KAKUX MPEJEJIaX OHO MOYKET JIEXKATh)?

2) OrBerbTe Ha BOIPOC II. 1), €CJM HU OJJHO U3 U3MEPEHHBIX 3HAYEHUil cpejHell CKOpoCcTH V1, Vg,
...,v18 He npesblmaer 64 KM/ .

Otrser: 1) 9 km/a < v < 60 KM/ 2) 0 kM/a < v < 60 KM/4.

Pacnpenesienune 6aJ/1j10B 1 pEKOMEH AN IO OIlEHKE peIlleHuin

1) Tlosy4en BepHbIHi OTBET Ha NEPBBI BOIPOC, IPHU 9TOM yKa3bIBAETCsl HUKHsIsl IPAHUIA JUAa30HA
sHavenunii 9 KM /4 u BepxHsist rpanuna 60 KM /4, JA0TCs HEIPOTHBOPEUUBBIE, JI0KA3aTe/IbHbIe 00bsICHEe-
Hug — 4 6asia.

Ecnmu nukakux oObsCHeHUI He HaéTcst IpU IPaBUILHOM OTBeTe — 2 GaJiia.

Eciin BepxHsist TpaHuIa Jualla30Ha He yKa3aHa, HO BEPHO HaiijeHa HUXKHsIsI — 3 Gajijia.

Ecnu paccyxmenust 1 popMysbl BEpHBIE, a YHNCJIeHHbIE PAacY€Thl HENPaBUIbHBIE — 2 BaJijia.
2) IMosyuen BepHBIN OTBET Ha BTOPOH BOIPOC, IPU ITOM yKa3bIBAETCsl HUXKHsIsI IPAHUIA JMAIIA30HA
sHavennii 0 KM/4 u BepxHsis rpanuia 60 KM/d, JTaI0TCs HEIPOTUBOPEUUBbBIE, J0Ka3aTe/IbHble 00bsICHE-
Huga — 4 6aJsLia.

Ecnu nukakux oObsiCHEHUI He MaéTcs IIPU IPaBUILHOM OTBeTe — 2 OaJiia.

Ecnm BepxHss rpanuiia gualia3oHa He yKa3aHa, HO BEPHO HaiijeHa HIKHssI — 3 GaJiia.

Ecnu paccyxmenust u popMysbl BEpHBIE, & YUCJIEHHBIE PACIEThl HENPABUIbHBIE — 2 BaJijia.
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2. Tasinume cuera (10 6ammos), Tpynmukos H. /1.
CHe)KHbeI IIOKPOB COCTOHUT H3 BEPXHEI'0 CJIOA CBEXKEBbIIIaBIIET'O

cuera ToamuHON Hi = 20 ¢cM 1 HHUKHETO CJIOSI CTapOro CJeKaB-
merocst cHera TosmuHON He = 10 cMm. B jsiBe ojimHAKOBBIE ITH-
JIMHIPUYIECKNE MEH3YPKU C BHYTPEHHUM JuaMeTrpoM dg = 5 cM u
BBICOTOI hg = 7 cM ObLIN IIOMEIeHbI 00Pa3Ibl CHETd, U3 KarKJI0r0

CJIOsI, TIPU 9TOM CHET B KaXK/IYI0 MEH3YPKY 3aCBIaJjICa TOBEPXY,
HO He yTpaMOOBBIBAJICSI, CHEI U3 PA3HBIX CJIOEB HaOUPAJICS B pas3-
mble Men3ypku. [locie 3TOro MeH3ypKku pasmerniaid Ha CTOJE B
oTammBaeMoM roMmemtennn. Ha puc. 1 npusegena dororpadusi,
MoJTy YeHHas B Ipolecce sxcuepumMenta. Habromnerus mokasniBa-
IOT, 9TO C TeYEeHHEeM BpEeMEHHn CHE>KHbBI MUJINHAP YMEHbITACTCA B
pa3Mepax, HO coxpaHsieT cBoio ¢opmy. Boicora HukHeir TéMHOI
JacTU CHEXKHOI'O IMJIMHAPa co BpemeHeM pacTér. Ciioil Boabl 3a-
METHOU TOJIIIUHBI TOSIBJSIETCS Ha, JIHE MEH3YPKHU II0CJIe TOTO, KaK
BEChb CHEI' CTAHOBUTCSI TEMHDBIM. B MEH3YPKe CO CBE2KHUM CHET'OM

K MOMEHTY TOSBJIEHUSI BOJIbI Ha JHE JUAMETP INWINHIPA U3 CHe-
ra OokKasbIBaeTcsd paBeH d; = 3 cM, a Bbicota — h; = 4 cm. Ha S
JTHEe MEH3YPKHU CO CJIE2KABIITUMCS CHETOM BOJIA MOSIBJISIETCS, KOT/Ia
auaMeTp IMUINHIpa W3 CHEra CTaHOBUTCS paBeH dy = 4 cM, a

BbIcOTa, — hg = 5 cM. Puc. 1

MoOKHO CYATAThH, YTO CHEI' COCTOUT U3 KPUCTAJUIMKOB JIbJIa U IIyCTOT MEXK HUMNU, BHYTPEHHAA
) )
CTPYKTYpa CHEra 1IIpu TadHUN HE MEHAETCHA. HOpI/ICTOCTbIO CHera (v Ha3bIBAIOT OTHOIIEHUE 00beMa ry-

Vi
CTOT KO BCEMY O6’b61VIy CHera: & — ——.

1%

1) Oupenenure nopucrocTu CBGSKGFO U CJIEeXKaBIIErocs CHera, CuuTas YTO CHETr TaeT TOJBKO Ha
BHEIIHel MOBEePXHOCTH IHJINHJIPOB.

2) Ha ynune pesko noremieno. Cuer cran Tastb. OUEHUTE BLICOTY CHEXKHOIO IIOKPOBA B TOT MO-
MEHT, KOTJa U3 II0Jl HEr0 MOTEKYT pydbh. MOXKHO CUMTATH, YTO TASHHE IPOUCXOIUT IIPU YCJIOBHAX,
HOXOXKUX Ha YCJOBHsl U3 II. 1), HO CHET TAeT TOJLKO HA BEPXHEH MOBEPXHOCTHU CJIOM.

[InoTHOCTE JTha pasHa p,; = 900 Kr/M3, mIOTHOCTE BOIBI paBHa p; = 1000 kT /3.

pa(d3ho — d3h) paldiho —d3ha)

(P — pa)d3h1 + pa - dZho (P — pa)d3ha + pu - d3ho
paaHy — py(1 — o) Hy
2) HHepaCT.CH. = H2 -
pa(l — az) + psaz
Pacnpenesienue 6a/y10B 1 peKOMEHJAIMU 110 OIleHKe pelleHuii
1) OTmevenHo, 9TO BOJA 3AIIOJIHsIET BCE IIOJOCTU B CHEre JI0 TOTO, KAK OHA MOSBJISIETCS Ha JHE COCY/Ia
— 1 6ana.

Otser: 1) ay = ~ 0,78, ap =

~ 8,7 cM.

2) Beipaxken 00beM HepacTasiBIIErO CHera K MOMEHTY IOsIBJIEHUsI BOJBI Ha JiHE cocyia —1 GaJir.

3) Beipaken o0beM pacTasiBIIEro CHera B HOJIOCTSIX K MOMEHTY IOsIBJIEHHsI BOJIbI Ha JIHE COCYIa —
1 6as.

4) Paccunranbl nopucroctn — 1 6asn + 1 6amr.

5) Huc/IeHHO JIOKA3aHO MIPEIIIOIOKEHNE O TasHUU BCEIO BEPXHErO CJIOsl B CJI0€ CHEra IPU HOTeIlIe-
Hun — 1 GaJur.

6) Boipaxken o0beM pacTrasiBIIIero cHera B IIpobe CHEXKHOTO IOKpoBa — 1 6aJi.

7) BoipazkeH o0beM HepacTasiBIIEro CHera B IpoOe CHEXKHOIO MOKpoBa — 1 GaJiI.

8) OmupejesieHa uckomasi Bbicota — 2 Gasuia.
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3. Camopnenbusbrii apeomerp (10 6amnos), Pomamxka M. TO.

Apeomerp — npubop i U3MepeHHsl IJIOTHOCTH KUJKOCTeN, IPUHIUI pabOThI
KOTOPOI'o OCHOBaH Ha 3aKoHe Apxumezna. OOBIYHO OH IpejicTaBiIdeT co00il TPYOKY,
B HIKHe[l dacTu KOoTopoil momernén rpys (cM. puc. 2). Bepxuss wacts apeomer-
pa — IWMJIMHJP, Ha KOTOPBI HaHeceHa IIKaJja, IPOrpalyMpOBaHHAd B 3HAYEHHUAX
mroraoctu. Cumraercs, 4To apeomerp usobpesa 'mnarus Asekcannpuiickas —
3HaMeHHUTasl YKeHIUHAa-y9E€Hblii JpeBHOCTH. PaccMOTpUM KOHCTPYKIMIO CaMO/Ie/Ihb-
HOTO apeoMeTpa JJIsi M3MePEeHHs! IJIOTHOCTH MOJIOKa (JakTomerpa). IlmorHocTs
MOJIOKa BapbuUpyeTcs B Ipejeax OT MHHHMAJBLHOTO 3Havenus p; = 1015 xr/m3
70 MaKCHMasbHOTO py = 1040 kr/m3. PazHocTh MaKCHMAIBHOTO M MHHUMAJTHLHO-
ro 3HAUEHMs MHOI'O MEHBIIIe CPeJIHero 3HadeHusd, Oarojaps deMy HIKaja TaKoro
JaKTOMeTpa JuHeitHa. [1j1e I3roTosIenns JaKToMeTpa B3I TBEPIYTO IUINHIPH-

D

9eCKYIO IIACTUKOBYIO TPYOKY € BHEITHUM juamerpoMm d = 16 MM, BHyTPb KOTO-
pOii CHU3Y ITOMECTHJIM I'PY3 U 3aKPbLIN HUXKHUI KOHEI[ 3ariymKoil. CHapyKu BCsd
KOHCTPYKIIAS BBIIVIAIUT KaK MUINHID, a e€ obmas macca paBua m = 40 r. Ha
paccrosianu hg = 20 ¢cM OT HUKHErO KOHIIA TPYOKH HAHECJIH IIEPBOE JIeJIeHHe, KO-
TOPOE COOTBETCTBOBAJIO HEKOTOPON ILJIOTHOCTH pg, HEMHOTO MeHbIeil p;. Baus or
[IEPBOIO JIeJIEHNsT CTAJIN HAHOCUTD JIPyTUe Je/IeHNsT, PACCTOSHIE MEXK Y KOTOPBIMU
ObL10 paBHO Ah = 1 MM.

1) Yemy pasna nena jesenusi Ap Takoro npudopa? Puc. 2

2) Yemy paBHa IJIOTHOCTH pp, COOTBETCTBYIONIAS [IEPBOMY JIEICHHIO!

3) Kakoe munnmanbHoe 4ucsio N jiesieHuii HY?KHO HAHECTH, Y4TOObI U3MEPSAThH IJIOTHOCTH MOJIOKA
BO BCEM JHMAIla30HE 3HAYEHUI OT po 10 P2’
Oteer: 1) Ap = amAh =5 kr/nm’; 2) po = 1000 kr/m3; 3) N = 222 11~ 10.
md?h3 wd2hg Ap

Pacnpenesienue 6a1/10B 1 peKOMeHJAIUy 110 OlleHKe pelleHuit

Baumanne!!! B nannoit 3anade B nporecce odopMieHns OmieTa C 33JaHUAMI IIPOU3OILIA TeXHIYIe-
ckasi omubka (onevarka). Bmecro 3nadenust d = 16 MM, B 6ustere Hanmcano d = 14 M. D10 npuBoguT
K TOMY, 9TO BTOPOH M TPETHil BOIPOCHI 33/[adll CTAHOBATCS HEKOPPEKTHBIMU (po B HPOIECCE PEIIeHNUsT
oKa3bIBaeTcs GoJIbIIell, ueM py). B cBsi3u ¢ amuM, MeTouyecKas KOMUCCHsI OJIMMITUAIbI IPUHSIIIA Pellie-

P2 — Po

HU€e CTABUTh HOJIHBINA GAJUT 3a 33124y, eCJId HaliJIeHo pelleHre Ha Bonpoc u3 1. 1). 2Kopu u oprkomurer
OJIIMIIUAIBI IIPUHOCUT CBOM MCKPEHHUE W3BUHEHUs YIACTHIKAM OJIUMIINAJIBI M aBTOPY JaHHON 3a1aqn!
1) Mmeercst uzest 0 TOM, 9TO CHJIA TSXKECTH ypaBHOBellleHa CuIoil Apxume/ia, ¥ 3aliCAHbl BbIPa-
JKEHUsl JIJIS CUJIBL TS>KECTU U CUJIbI Apxumena — 1 6asnI.
2) Nmeercs cBsizb MeXKLy 06bEMOM V' IOrPY2KEHHOI YacTy IUJINHJPA U BBICOTOH A MOTrpYKEHHOM

vqactu (B JIIOOOM BHJIE, He 00sI3aTe/IbHO B BHJIE OT/eJbHOMN dhopmysibl) — 1 6asi.
4m
wd2h
CBA3BIBAIOIEE IIOTHOCTD >KUJIKOCTH U IVIyOHMHY IOTPYXKeHUs HMUINHIpa — 3 GaJiia.

4) TokazaHo JOOBIM CIIOCOOOM, YTO MPH y3KOM JIHAIA30HE U3MEPSieMbIX ILJIOTHOCTEN IKaJIa IpU-

3) Houyueno s06bIM CIIOCOOOM ypaBHEHUE p = win Jioboe paBHOCUJIBHOE €My ypaBHEHHE,

bopa snmHeitHa — 1 6aJII.

dmAh
5) Tosyuena npaBuiabHas opMyJia Jijist TeHbl jesierust Ap = o 3 bana.
™
0
dmAh
Ecnau momytuena dhopmyna Ap = oz ! BEPHO BBIYUCJIEHO 3HadeHue juisi d = 14 MM, paBHOe
A=

6,5+ 0,2 xkr/m® — 4 6ana.

[Tpumeuanue: ecu MOJIy9eH OTBET Ha MEPBBLIN BOIPOC 3ajadu 0e3 000CHOBAHUS JUHEHHOCTH 3aBU-
CUMOCTH, a JIMHEHHOCTH IIKAJbl UCIOJb3YeTCs KaK JAHHOCTh, TO OIEHKa CHUKaeTcs Ha 1 Gasur (Bce
OCTaJIbHBIE IyHKTHI OIEHUBAIOTCS HE3ABUCHMO).

Jlucr 3 u3 4



80-s1 MockoBcKasi osmMIImaia MKOJILHUKOB 110 ¢dbusuke (2019 r.) 8 Kiacc, Bropoii Typ

4. TTeuka B Counnie (12 6ammos), Bapaamos C. 1.

B6siuzu nearpa CosiHia KaxKaasi TOHHA HAXOMSINEroCs TaM 3BE3HOrO BernecTBa npomspomuT 1 Jhx
SHEPIUU KAXKIYIO CEKYHIy 33 CUeT MIYIINX TaM TEPMOSIEePHLIX peakiuit. Besa sra smeprus, «modpas-
muchky 10 nosepxuoctn Cosama, namydaercs CosHiieM BO Bce cTOpoHbl paBHoMmepno. Ha 3emie na
YUaCTOK ILIOMAIBI0 1 M2, PACIOIOKEHHDIH HePIIeH/IUKY/ISPHO COTHEUHBIM JTydaM, 3a KayK/yI0 CeKyH-
JLy TIOlIa/IaeT costHeuHast sHeprusi pasHasi 1370 Ik (9Ta BeJIMUnHA HA3BIBAETCS COJTHEUHOl [IOCTOSHHO ).
Paccrosinue or 3emin g0 Cosaia paBHo 150 MUJIIHOHOB KM, IUIOTHOCTB BerecTBa B ieHTpe CoJtHia
pasna 160 r/cm®, pagmyc Cosama — 655 Thic. KM. VIcIob3yst 9TH CBeJIeHHs, ONEHUTE PaJImyc 00JaCTH
BayTpu CoJIHIA, B KOTOPOH UIyT TEPMOsi/IEPHbIE PEAKINHU, U CPpABHUTE ero ¢ paguycoM CoJHIA.

JIs1 CIIPABKI: IIJIOMIAIb [OBEPXHOCTH Imapa pagnycoM R pasra S = 4mR?, a 06béM mapa pajmy-
Y y

4 R?
com R paBen V = ki

3

r
(@) = =0,127.
TBET I ,

Pacnpenesienue 6a/J10B 1 peKOMEHJAIMU 110 OIleHKe pelleHuii
3a mosHOE perlenne, cojeprKalliee IPaBUIIbHBIE COOTHOIIEHUs] B 00IEM BHUJIE, CTABUTCS HOJHBLI Gasur!
MHorue yuacTHUKI 8 KJlacca BO BpeMsl Typa UMeJIU KaJIbKyJ/IsSATOPbI, He OCHAIlleHHble (DyHKInell u3Biie-
YeHHs KyOUYecKoro KopHs 4ducia. [Ipu nmpoBepke CTOUT ydUTHIBATH JAHHBIN (haKT.
1) B mporiecce perieHust J1eJIaliCh IPABUJIbHBIE [EPEBOIbI €[MHUI N3MePeHHsi (DU3NTECKUX BeJIH-
qpH — 1 6asw.
2) Hamucano Bbipazkenne B obiiem Buje (A = %) WM Haiijieno umnciosoe sHadenne (160 Br/m3)
JUIsi TIJIOTHOCTH TEIJIOBOM MOIIHOCTH, IIPOM3BOAMMOI BerecTBoM BOm3u 1earpa Costia — 2 6asa.
3) Hanmcano ypasnenue
4T R3
3

OLIMCHIBAIOIIEE TEIIOBON OaJlaHC (CKOJIBKO IPOU3BOJUTCS SHEPIUHU 32 KAKON-TO IPOMEXKYTOK BPEMEHH,
POBHO CTOJIBKO K€ Hepruu 3a Takoe ke BpeMs nokugaer Cosrie; F — cosiHeuHasi MOCTOsSIHHAS) —

\N=4nL?. E,

7 6as1J10B.
4) Hanmcano Bbipazkenne (MM aHAJIOTHTHOE €MY )

3L2E\ 7
= (%5)

JUIST pajmyca o0JIacTh, B KOTOPOH IIPOUCXOIAT TEPMOsIIEPHBIE PEAKIMH MJIM HAlIEHO YNCIOBOE 3HAUe-
Hue — 2 daJuia.
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