


Sa7aHv ¢ TIPHKATHLM CORCpaKHen, Bruiogetmbie b 2010 1oty b JKsaMEHALIOHHbLe
napuarTst T no Maremaike miog Homepon B10, npeycrasnsion cobolt sanasw Ha anans
AIMERHL, OITHCBLBAEMOrO GOpMYIONT QYHKLMOHAIbHOM 3aBHCHMOCTH. [T 310N ABMCHIR,
(OTOXEHEHBIE B OCHOBY 3A1ATHOA GOV, 0TOOPHbI Tak, 10 COOTBETCTAYIOMHE QYHKLIM
ABAAK0TCA TIPUBLITHBIMK 14 LIKONBHHKOB: 310 MHHEHHAT, KBANPATHHA, CTEMRHHAA, M10-
Ka3aTeN5HAS, JIorapHAMIMECkan WIH TpHIOHOMETpIeckHe OYHKIH.

Keaicaad 13 abiyn mpeacrannser coBoit OMHCARHE TOrO HAK HHOTO ABNEHHS ¢ VKa3aHKEN
(DOPMYL KOTOpOM OHO OMHCHIBAETCA, MAPAMETPOB H KOHCTAHT B 3701 dophye U Heofxo-
JMMBIX €XWHIIL] M3Meperui. Bce eAMHHLB! H3MEPEHYS IpUBEACHb! B eAIHOK HCTIOMb3YENON

1 3agave cuerente eavwrn (CU wm CTC), W or yuampxca He Tpebyetea Tiepepoga &AM
M3MEDERLT H3 OIHOY CHCTEMBI B PYTYH.
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3aoauu , npugooumvle K JUHEUHBIM
YPABHEeHUAM UIU HEPABEHCMBAM

1. Ilpu Temneparype 0°C peabc uMeer pauHy I = 10 M. IMpu
BO3paCcTaHUM TEMIIEPATYpbl IPOHCXOAUT TENJIOBOE pacllupeHune
PE/bCa, U €I'0 AJTAHA, BRIPAKEHHAA B MeTpax, MEHAECTCS 110 3aKOHY

We”) = (1 +a- ),

rre a=1,2-107° (°C)~! —koapPUuMEHT TeIwroBOro paclmupe-
Hus, t° —TeMnepaTypa (B rpagycax Llenpcus). TIpy Kakol TeM-
neparype peabc yAIMHATCA Ha 3 MM? OTBeT BBIpa3UTe B Tpajycax
Lesibcus,
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Pewenue. 3a7a4a CBOANTCS K PELIEHHIO YPaBHEHHUSA
W(t°) ~1y = 3 (mm)
NPHU 33JaHHBIX 3HAYEHUAX JIMHBI [ = 10 M 1 koaddunuenTa Ten-
AOBOTO paciuvpenus a=1,2-107° (°C)~1:
1(t)-1,=310"° & [y(l+a-t) -1, =3-10"° &
S lhat"=3-107° & 10:-1,2:107%° =3.10"°% <

3-10°3
1,2-10-*

&S = & ° =25 °C.

Omsem: 25.



Pewenue 3a0au , npueoosauiue K
KeaopamHuviM yPAGHEHUAM UU
HepageHCcmeam

2. KaMHeMeTaTenpHas MAalllMHa BHICTPenHMBAeT KaMHH TIOA
HEeKOTOPbIM OCTPHIM YI/IOM K rOPU3OHTY ¢ GUKCHPOBAHHOU Ha-
YILHOHN CKOPOCTBIO. TpaekTopHa NoNéTa KaMHA B CUCTEMe KO-
OPAMHAT, CBA3AHHOM ¢ MAIUKMHO#M, OMuckiBaeTcst dopMyoit

y = ax?+bx,

[ S
2 a= -5 M b = 1 — mOCTOAHHEIE TTAPaMETPHI, X (M) —

€lleHHEe KaMHA M0 ropu3oHTaNy, ¥ (M) — BBCOTa KAMHA Haj
V€N, Ha kakoM HauGonblleM paccToaHuH (B MeTpax) OT Kpe-
CTHOH CTEHB! BLICOTOU 8 M HY)KHO PAacTIONOXKUTH MAIIMHY, YTO-
[ KAMHH NPOJIeTANH HAJZ CTeHOH Ha BrICOTE He MeHee 1 MeTpa?




Pemenne. 3aAa4a CBOAUTCA K pellleHUI0 HepaBeHcTsa y = 9.
MpH 3aJaHHBIX 3HAYCHUAX NapaMeTpoB a U b

y29 & ~sx?tx 29 o
& x*-100x+900 <0 < 10 x <90 m.

KaMuu 6yayT nepeneTaTh KpeNOCTHYIO CTE€HY Ha BBICOTE He
MeHee 1 MeTpa, ecli KaMHeMeTaTe/bHas MallMHa OyZeT Haxo-
AUTBCA Ha pacCToAHUM oT 10 10 90 MeTpoB OT 3TOU CTeHKl. Han-
Gorpliee paceTosiHue — 90 MeTpoB.

Omeem: 90.
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2a. 3aBHCHMOCTEH 00béMa cripoca ¢ Ha IIPOAYKUMIO TIpEATIPH-
ATHA-MOHONOMKCTa OT UeHbl p (Thic. py0.) sagaérca GopMyaou:

g = 100 —10p.

Bripydka OpeANpHATAA 34 Mecay r (B TeIC. pyd.) onpezendercd
KaK

r(p)=q-p.

OnpeJenuTe MaKCHUMabHBIA YPOBEHb IIEHBI P, TIPH KOTOPOM Mé-
cSYHAA BBIpYYKa r(p) cocTaBuT He meHee 240 Thic. pyd. OTBeT
NpuBeAUTE B THIC. PY6.
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AV

PemeRme, 3a7aua CBONUTCA K PELIEHHI0 HEDABEHCTBA 1(p) 2
2 240,

H(p)=q-p = (100-10p)p = 100p- 105",

r(p) 2 240 & 10p*-100p+240<0 &
& p-10p+24<0 © 4<p<h.

Omgem. 6.



26. Ecnu moctaToyHo GEICTPO BpaiaTh BeAEPKO ¢ BOZOH Ha
BEPEBKE B BePTHKANbHON IJIOCKOCTH, TO BoAa He OyAeT BHUTH-
BaTbCA, [Ipy BpalleHHH BeAEpKka cHAAa JaBJeHUA BOABI Ha JHO
He OCTaéTCA MOCTOAHHOM: OHA MaKCHMAaibHA B HIDKHeH TOuKe
U MHHHMaJbHA B BepXHel. Boga He 6yeT BHUIMBATRCA, €CH CH-
Ja €€ AaBjieHMs Ha JHO OYAeT MOJOXKUTENALHOH BO BCeX TOUKAx
TPAeKTOPHH, KpOMe BePXHEH, rA¢ oHA MoXeT ObITh paBHOU Hy-
Mo. B BEpXHEH TOUKe CHla JaB/I€HHA, BHIPAKEHHAA B HBIOTOHAX,
paBHa

rAe m — Macca BOAB B KMJIOrpaMMax, ¥ — CKOPOCTDb JABIDKEHUS
BeJ€pKa B M/C, L — /IiHAa BEPEBKU B MeTpax, g — YCKOPEHUe
cBofogHOro mageHus (cumraiite g = 10 m/c?). C Kakoit MUHH-
MaJIbHOH CKOPOCTBIO HaJO BpalnaTh BAEPKO, YTOOBI BOJA HE BHI-
NUBANACE, €CNTH JNIUHA BePEBKM paBHa 0,441 M? OTBET BhipasuTe
B M/C.
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Pewienne. 3aa4ya CBOAUTCH K pELIEHHIO HepaBeHCTBa P(v):20:
MPH 3a4aHHOU JymiHe BepéBku L= 0,441 m

2 0 2
P20 & m(%~g)20 P 0';41

-1020 &

2 v>0
&S vi244]1 & v = 2,1M/
Omeem: 2,1.




T2.17. B 60K0BO# CTeHKe BHICOKOTO UHIHHAPUYEecKoro Haka y ca-
MOTrO J(Ha 3aKpeIUieH kpaH. [Tocite ero OTKPHITHA BOAa HAYMHAET
BBITeKaTh M3 GaKa, Py STOM BbICOTA CT0N6A BOAB! B HEM, BHIpa-
KEHHAaA B MeTpax, MEHAETCA 110 3aKOHY

H(t) = Hy~ /2gHy kt + 5k,

e t — BpeMa (B CEKYHAAX), Ipoleamee ¢ MOMEHTA OTKPHITHA
1

kpana, Ho =20 M— Hada/bHaa BbiCOTa CT0M6a BOAI, k = 55 —

OTHOIEHUE UIoWajell MonepeuHbX ceyeHWM kpaHa H Oaka,
a g — YCKOpeHNe cBoBoaHoro mafenna (cumtaiite g =10 m/c?).
Yepes CKONMBKO CEKYHA MOCIe OTKPITHA KpaHa B fake OCTaHeTcs
YeTHEPThb epBOHaYaNILHOTO 00bEMA?



Pewenue 3a0au , npusooauue K
CMEeNneHHbIM YPAGHEHUAM UIU

HepaeeHcmeam
3. Jns onpeaencHus 3¢QdeKTUBHON TeMIIEPATYPHl 3BE3A HC-
noAb3yIoT 3aKoH CrePpana—boAblMaHa, COTrJIacHO KOTOPOMY MOT-
HOCTH U3AYyYE€HUI HarpeToro Te/1a npsamMo NponopLHoHalIbHa ILI0-
A4 €ro TIOBEPXHOCTH M 4eTBEPTOHN CTENIEHH TEMIIEPATYPHI:

P =0ST",
rae o =5,7 -107% — nocToAHHad, WIoMazb S U3MePAETCA B KBaA-

paTHBIX MeTpax, Temneparypa T — B rpagycax KeJIbBHHA, a MOILL-
HOCTE P — B Bartax. M3BecTHO, YTO HEKOTOPaA 3Be€3Ja HMeEET

oAb NoBEePXHOCTH S = -1% . 10%° M?, a uanyyaeMas e Monl-

HocTh P He MeHee 9,12 10%° Br. Onpeaenure HaMMEHbILYIO BO3-
MOKHYIO TeMIlepaTypy 3Tou 3Be3frl. [ipuBeawTe oTBET B rpaay-
cax KeapBHHa.



Pemenue. 3ajavya CBOAUTCA K PeOICHHIO HEPABEHCTBA
[PU U3BECTHOM 3HAYeHUH NOCTOAHHOM o =5,7 - 107° 1 3agaHHOM
1 20 4,2
TVIOAAH 3Be3AbI S = 7¢ - 107 M

1025
P>912.10° > oST*>912.105 < T2 9’120510

5,7+1078. = . 1020
Omeem: 4000, .

1625
o T i/ 2,1341d o T3> /2561012 = 4000 K.




3a. Ha Bepdu mipkeHEp! MPOEKTHPYIOT HOBBIIA annapar and
TNOrpyKERUA Ha HeGonbluMe TAyGUHbL KOHCTDYKUMA HMeeT KY-
Ourdeckyro dopmy, a 3HauMT, AeitcTByIOmAn Ha anmapar BbiTa-
KHBAKOILIad (apXxMMe0Ba) CHIa, BEIPAXEHHAA B HbIOTOHAX, 6yzer
OTIPeAeNAThCA MO popMyIe:

Fy = pgl,

rae p = 1000 kr/mM> —mrotHoCTs BOAM, | — HMHA pebpa Ky-
62 B MeTpax, a g~ yckopeHye CBOGOIHOTO MageHus (cuuraiire
g=9,8 M/c*), Kakoit MOXeT GBITb MaKCHMANbHAA JMHHA pebpa
ky0a, 9ToOB 0feCeunTs SKCIUTyaTaIIo anflapara B yCIOBUAX,
KOTAa BRITAIKMBAIOWAA CHIA MPH NOrPY:KeHIH He GyJeT mpeBoc-
xoauTh 78400 H? OTBeT Bhipasute B MeTpax.



Pewenue 3a0au , npueooauwiue K pauuoHa1bHbIM
YPABHEeHUAM UIU HEPABECHCMBAM

4, Tlepes oTIpaBKOY TEIUI0BO3 H3AAM TYAOK C 4acTOTON fo =
=440 I'y. YyTh mo3xe H3aaa IyAoK NOABEIKAIONIUH K IATOP )
Me TeruioBo3. Va-3a adpdexra JloIiepa 4acToTa BTOpOro ryaka | 5§ N
Go/bIe MEPBOTO;: OHA 3aBHCHT OT CKOPOCTH TET1I0B034 1O 3aKOH

fi &)

fV)=—%, =
1= \

rie ¢ — CKOPOCTb 3ByKa B BO3Ayxe (B M/c). YenoBek, CTOAYH Ha
wiathopMe, pasnuyaeT CATHAIb! N0 TOHY, €CTH OHU OTIRYAITCA
e Menee dem Ha 10 T'u. Ompepenure, ¢ KakoH MUHHMATEHOH
CKOPOCTBIO MpUG/INKAICA K IIaTdopme TENI0BO3, eCI HYEI0BEK

CMOT PA3NHuUTh CUTHAMBL a ¢ =315 M/C. OTBET BHIPASHTE B M/C.




Pentenue. 3a7a4a CBOAUTCA K pelleHHI0 HEPABEHCTBA
fo}-fy2 10

[IPY M3BECTHOM 3HAYEHMHA MOCTOAHHOH fo=440 I'm;

440
fV-fo 2 10¢:>—-—-f0 & =5 ~4403210 &

¢ 315

v 44 o 315
— —— c.

Omeem. 7.




4a. /lna nonyqdeHus Ha 3KpaHe YBeJUYeHHOro UM306paxeHud
naMIiouku B nabopaTopuu Mcnonb3yerca cobupaloilas JUH3a C
rnaBHBIM GOKyCHBIM paccroanueM f =30 cMm. Paccrosuue d, oT
JIMH3BEL A0 JaMIOYKHU MOXeT M3MEeHATLCA B IpeAenax oT 30 J0
50 eMm, a paccToAHMe d, OT JHUH3EI 10 3KpaHa — B Ntpegenax ot 150
2o 180 cMm. M3obpaxeHue Ha akpaHe 6yZeT Y€TKHM, €C/IH BHINOJ-

HeHO COOTHOIUCHHE 1 1 1

dp dy f
YKaxuTe, HAa KAKOM HauMEHBLIEM pacCTOAHHH OT JIMH3BI MOXHO
IIOMECTUTh AaMNOIKY, YTOOk! eé nsobpaxeHWe Ha dKpaHe OBLIO

YETKHM. OTBET BEIPA3HTE B CAHTHMETpAaX,




Pewrenue. [lockonsky f =30, uMeem:
1,1 1 11 1
IRl R M i

HanMeHbBINEMY BO3MOXHOMY 3HAYeHUIO d; COOTBETCTBYET
Haubosblee sHaUeHHe JIeBOI YacTH NOIYYEHHOrO PaBeHCTRa, U,
COOTBETCTBEHHO, Hanbo/AbIlIee BO3MOKHOE 3HaYEHHe NMPABOH Ya-

1 1 G
CTH paBEHCTBA. PasHoCTB % - d—' B NNPaBOH 4YaCTH paBCHCTBA
2

ZOCTHTaeT HauOo/npmiero 3Ha4eHus NPY HaUMeHbINeM 3HaYeHUH
1

BLIYMTAEMOr0 7, KOTOPOE AOCTHraeTcA MpH HanuboNbIIeEM BO3-
2

MOXHOM 3HAYEHUH 3HaMeHarelA d,. [loatoMy d, =180, oTkyaa

1_1 1 . 1_5 _ 1_1 i}
"% T T 180 T 58 P h=m

ITo ycIoBUIO IaMIIOYKa AWDKHA HAXOAHTHCA HA PaCcCTOAHHM OT
30 a0 50 c¢M ot nuH3bI, HalizenHoe 3Hagesue d, =36 cm ygoBie-
TBOPAET YCIOBUIO,

Omaem: 36.




T4.10. o 3axony OMa a1 NoAHO# LenH cuia Toka, usMepaemMasn
B amInepax, paBHa

£
= R+r?
rae € — 3AC ucroyHuka (B BoAbTax), r =2 OM — ero BHYTpEHHEe
COTIPOTHBAEHHE, R — COTIPOTHBNEHUE NenH (B omax). [Ipu KakoM
HaHMeHbIlIeM CONIPOTUBIECHHH LENH CH/IA TOKA OyAeT coCTaBNITh

) .
He 6onee 20 % OT CUMEI TOKA KOPOTKOTO 3aMblKAHHUS Ly =~? Or-
BET BEIPA3UTE B OMAX,



Pewenue 3a0au , npueoosauiue K
UPPAUUOHATIbHBIM YPAGHEHUAM UIU
HepageHCcmeam

5. CkopocTe aBTOMOOWIA, PAsTOHAIOLIEroCsa ¢ MecTa cTapra
0 NpAMOAMHENHOMY OTpe3Ky MyTH AJAMHOH ! (B KHAOMETpax)
C TIOCTOAHHBIM YCKOpPeHHeM a (B KM/4”), BHYMCAAeTca 110 $pop-

MyJi€e
y = 2la.

Omnpeaennte HaHMeHbOIEES YCKOPEHUE, ¢ KOTOPHIM JOMKEH ABU-
raThCs AaBTOMOOWIB, YTOOBI, TIPOEXaB OUH KHIOMETP, NpHobpe-
CTH CKOpPOCTB He MeHee 100 km/4. OTBeT BhpasuTe B KM/42.



Peuienue. HatiiéM, TIpH KaKoM YCKOPEHHHM aBTOMOOIUL Z0-
CTUTHET TpeGyeMOH CKOPOCTH, MpoeXag OAUH KURoMeTp. 3aja-
ya CBOAUTCA K pelleHMIo ypaBHeHHa v 2la = 100 mipy W3BEeCTHOM
3HAYeHHU ANUHBI ITyTH { = 1 KM:

v20a=100 < \/ﬂ-—- 100 < 20 =10000 < a > 5000 xm/4°.

Ecau ero yckopeHHe OyleT NpPeBOCXOAHTb HakeHHOe, TO,
MpoexaB OAUH KWJIOMETP, aBTOMOOWIb Habepér Goabllylo CKO-
pPOCTh, MO3TOMY HaWMMeHbllee HeoOXoAMMOe YCKOpeHHE PaBHO
5000 kM/4>.

Omeem: 5000,




oa. [Ipyu ABDKeHHUU pakeThl €€ BHAUMAA AAA HEelOABLXXHOIO
Halnojarend AAMHa, H3aMepAeMan B METpax, COKpamiaeTcs 110 3a-

KOHY
1.’2
l — IOV 1— c_z‘,

rae 1y =10 M— AIMHa MOKOoSNieica pakeTsl, ¢ =3 - 10° kmM/c —
CKOPOCTB CBETA, a ¥ — CKOPOCTh pakeTh (B kxM/c). Kaxosa gomxk-
Ha ObITE MMHUMANbHasA CKOPOCTh PaKeThl, YTOOH eé Habmonae-
Mad AnvMHa cTana He Hosee 8 M? OTBET BhIpasHTe B KM/C.




Pewmenne. Haiiiem, IPH KaKoM CKOPOCTH AANHA PaKeThHl CTa-
HET paBHa 8 M. 3aja4a CBOAUTCA K PelleHHIO YpaBHEeHHA

2

lo 1—6—2*8

NpH 3a/IaHHOM 3HAa4YeHUH JIMHEI ITOKOALIeMca pakeTHl [p =10 M
M3BeCTHOH BETHYHHE CKOPOCTH ¢BeTa c=3-10° km/c:

v? v 36
10\/1‘9-1010 =8 & g5 =100 ©
- v=—6— 3.10.10° < v = 180000 kM/c.

Ecii cKopocTh OyzeT NmpeBOCXOAHTHh HAMACHHYIO, TO A/HHA
pakeTwl §yZeT MeHee 8 MeTpOB, [I03TOMY MHHMMAIbHAA HE0OX0-
AUMadA CKOpocTk pasHa 180000 km/c.

Omeem: 180 000.



Pewenue 3a0au , npueooauiue K
NOKA3aMEeIbHbIM YPABGHEHUAM UJIU
HepageHcmeam

6. B xoae pacnaza paaMOaKTHBHOICO HM30TOlA €ro macca
YMeHBIUAETC A 10 3aKOHY

m(t) = mg-274T,

rae mo — HavaapHadg Macca H30Tomna, { — BpeMA, npourejiee oT
Hayaja pacnaja, T — mepuoa noxypacnaga B MUHyTax. B aabo-
PaTOPHH NOJAYYWIN BelIeCTBO, cogepxallee my =40 Mr usorona
asora-13, mepyoA nomypacnaaa koroporo T = 10 muH. B Teue-
HUEe CKOJIBKHX MHUHYT Macca M30Tona a3oTa-13 Oyger He MeHblie
10 Mr?



Pemienne. 3aAa4a CBOAUTCA K pelileHHIO HepaBeHCTBA
m(t) > 10

MpH 33JJaHHbIX 3HAYEHHUAX NMapaMeTpoB My =40 Mr M T = 10 MuH:

40.27t19 5 10 & 2747105972 o -1‘—0 > —2 & < 20 MUH.

Omesem: 20.




6a. [Ipy aAMaGaTHIECKOM MpoLecce A HACANHOTO ra3a Bhi-
MOJIHAETCA 3aKOH

pV* = const,

rae p ([1a) — zasreHue B rase, V-— o0béM rasa B KyOHMYeCKHMX
MeTpax. B Xxoje skcnepuMeHTa ¢ OMHOATOMHBIM WAEadbHBIM Ta-

5
3oM (aAns Hero k = §) Y13 HaYajlbHOFO COCTOAHHA, B KOTOPOM

const = 10° ITa - M°, ras HAUMHAIOT CKUMAaTh. Kakoil Han6o1b-

muil o6bEM V MOXKET 3aHHMATH I'a3 NPH J]ABJIEHHAX P Hé MEHbIIE
3,2-10° [Ta? OTBeT BbIpasuTe B KyOUueCKUX METpax.

!
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Pemienne, 3agada CBOAUTCA K PELICHIIO HEPABEHCTBA
p(V) =3,2-10°

NpH 3aAaHHBIX - 3HAYEHUAX [apaMeTpoB Kk = g A const =
=10° [Ta-m>:
10°.v52232.100 & Vg = o ( )315 o Vi
32 32 =gM
Omeem: 0,125. )



Pewenue 3a0au , npueoosauiue K
Jloapu@muveckum ypasHeHUuAM Uil
HepageHCcmeam

7. Jnsa oborpeBa nmoMelleHHsA, TeMIIEpaTypa B KOTOpoM T, =
= 20°C, yepe3 paauartop MpOIyCcKaKT FOPAYYIO BOAY TEMIIEPATYy-
poii T, = 60°C. Yepes paguarop nmpoxoaur m = 0,3 Kr/c BOAHL.
[Ipoxoas o pazuaTopy paccTogHHe x =84 M, BOAA OXJIAXKAAETCH
Ao Temmnepatypul T(°C), npuuéM

T.—T,
X = 1082 T T s
_ I
rae ¢ =4200 e TEIUVIOEMKOCTb BOJEHL, ¥ = 21 — KO3 Pu-

IHeHT TeroobMena, a a = 0,7 — nocTodHHasA. 1o Kalcoﬁ TeMIIe-
parypst (B rpaaycax L{eqbcus) oxnaanres soaa?



Pemenne. 3ajaya CBOZMTCA K pellleHy0 ypaBHeHHA X = 84
NpH 3aJAHHBIX 3HAYEHUAX TEIVIOEMKOCTH, KoaddHLIHeHTa TeTI0-
035@ o6MeHa M NIOCTOAHHOH &

em, TL-T _
j x=84 & aTl°g2T-Tn =84 &

_ 4200-0,3 60—-20
@ 07— gy, T g =8 &

40 40 . s
@logzm:Z{: T_20—44=>T 20=10 & T=30"C.

Omaeem: 30.



7a. Haxopaumiicsa B BOAe BOAONA3HBIA KOAOKON, COAeP KAl
v =4 MO/ BO3AyXa NPH AaBAE€HUHU p; = 1,2 aTMocdephl, MeJJIeH-
HO OMYCKaIT Ha AHO BOZOEMA. [IpH 3TOM NMPOUCXOAUT U3IOTEP-
MHYECKoe cxatue Bozayxa. Pabora (B AKoynax), coBepmaeMas
BOZAOH NPU OKATHH BO3AYXA, ONPEAEIAECTCA BHIparkeHHeM

A = avTlog, &,
P

rae a=>5,75 —nocroAanHas, T = 300 K — TteMneparypa Bo3ayxa,
p; (aTM) — HaYanbHOE AABAEHHE, a p, (aTM) — KOHEYHOE AaB-
JleHHe BOo3/yXa B KOJMIOKoAe, JI0 Kakoro HanOoAbIUero AasacHHA
po (B aTM) MOXKHO CKaTh BO3AYX B KOJMOKO/AE, €C/TH NPH CXKaTUH
BO3/yXa coBepliaeTca pabora He Gonee yem 20 700 Jx?




PemieHHe. 3ajaga CBOAUTCA K PelIeHUK) HEpPAaBEHCTBA A <
< 20700 npu 3aJaHHBIX SHAYEHUAX KONUYECTBA BO3AyXa, ero Ha-
YaJIbHOTO JaBJI€HUA U TeMIIepaTypPhl, a TaKKe NOCTOAHHOH A

< 20700 < avﬂogz% £ 20700 <
1

- 5,75'4'300-log2 £20700 &

,2
10g212=§3 e 0« {)‘358 = 0<p, £906.

Omeem: 9.,6.



Pewenue 3a0au , npueooauwiue
K MPU2OHOMEMPUYECKUM YPABGHECHUAM UIU

8. INpu Opocasuy MAYA MOA OCTPHIM YTIOM ¢ K TIOCKOH ropu-
30HTAJMBHOI MOBEPXHOCTH 3eMIU ero BpeMs B TIONETe, BHIPAXKeH-
HO€ B CEKYH/AaX, PaABHO

e 2V, sina

4
[IpH KakOM HauMeHbllleM 3HAYEHWH YTAa a (B rpagycax) BpeMA
B noaére GyaeT He MeHbIle 3 CEKYHJA, eclH Ma4 6pocaloT ¢ Ha-

4aNbHOI CKOPOCTBIO Vo =30 M/c? CuuTakTe, YTO YCKO™ "7~ "=~
Gogroro nagenus g =10 m/c?.
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PemeHue. 3aja4ya CBOAUTCA K pelleHHIO HEPABCHCTBA

t(a) = 3

Ha wHTepBane (0°;90°) mpH 3asaHHBIX 3HAYEHHAX Ha4dalb-
HOM CKOPOCTH Vy = 30 M/C M VCKOpPEHHA CBOOOAHOrO najeHusl
g=10 m/c*:

2-30-sina
10

Omeem: 30.

0°<a<®
= 30° < a<90°.

>3 & sina>

N =



9. Ha penbcax cTour mnarpopMa. CkeHTOOPAUCT MphIraeT Ha
HEE €O CKOPOCTBIO V=3 M/C 1104 OCTPHIM YIVIOM & K peabcaM. Ot
TONYKA IaTHOpMa HAYMHAET €XaTh CO CKOPOCThIO

U= M
rae m = 80 Kr—macca ckenrbopaucra o CKeMTOM, a M =
=400 kr — macca mwiardopmsl. IToa KakuM HaHGOABITHM YITIOM
(B rpazycax) HY:KHO TIpbIraTh, yTOOBl pa3orHaTh IIaThopMy A0
CKOPOCTH He MeHee 9eM (0,25 m/¢?

veosa,
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PelreHue. 3asada CBOAUTCA K pelleHHIO HepaBeHCTBa
u = 0,25

Ha unTepBane (0°; 90°) npu 3aaHHBIX 3HAYEHUSIX MACCH CKEHT-
G6opaucta m = 80 kr u Macchl rwardopmer M =400 kr:

uz025 <

m
=
iy cosa 2 0,25 &
80

= 303400 -3-cosa 20,25 &

1 1 0°<a<90® __ a
@Ecosa;zz & Pcaxgbl.

Omsem: 60.



i me— me— —— me—

10. Katep AomkeH nepecedn peky umupusHoil L =100 M Tak,
4YTOoOBl OPUIATUTE TOYHO HAIPOTHB MeCTa OTNpaBieHusA. CKo-
pocTh TedyeHusa pexd u = 0,5 M/c. BpeMa B NyTH, U3Mepsemoe
B CEKYHAAX, PaBHO

L
t—uctga,

I7ie @ — OCTPBIA YTOJI MEXAY OChIO Karepa u JuHHell 6epera. [Toa
KaKUM MUHHMAaJIbHBIM YTJIOM & K Hepery Hy»KHO HalpaBHTh Ka-
Tep, 4yToOh BpeMsa B nyTH 66U10 He H6oavine 200 ¢? OTBer galiTe

B rpajycax.
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Peirenne. 3ajiaya CBOAUTCA K PEIISHHIO HEPABEHCTBA
éctga = 200

Ha uaTepBane (0°; 90°) npHu 3aJaHHBIX 3HAYCHUAX INHPHHEL PEKU
L =100 M u ckopocTH TeyeHHa u=0,5 M/c:

OO 900
}}Ogctga<200 & ctga < = 45° € a < 90°.
Omsem: 45.



9a. TpakTop TALUMT CaHH ¢ cwioii F = 80 kH, HanpaBaeHHOM
oA OCTPLIM YTJIOM a K ropu3oHTy. PafoTra TpakTopa, BhIpaXeH-
Had B KWIOMKOYIAX, Ha ydacTKe AHHOI S = 50 M paBHa

A = FScosa.

[py kakoM MAaKCHMajabHOM yrie a (B rpagycax) COBeplIéHHas
pabota 6yaeT He Menee 2000 KIx?
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Penienue. 3azjaya CBOAUTCA K PEUICHHIO HEPABEHCTRA
A = 2000

Ha uHrepBane (0°;90°) mpu 3afaHHbIX 3HaYeHHsHX Cuanl F =
=80 kH u1 AnuHbI oyt S =50 M:

A 22000 & 80-50-cosa= 2000 <

& cosa;% 0&90 0° < a<60°.

Omaem: 60.



T8.17. laTumx CKOHCTPYMPOBaH TakiM 06pa3oM, YTO €ro aHTeH-
HA JIOBUT PajiiOCUTHAN, KOTOPbIN 3aTeM NMpeofpasyeTca B AIeK-
TPHYECKHIT CUIHaN, H3MEHAIOLIMHCA CO BpeMeHeM MO 3aKOHY

U = Ujsin{wt + ¢),

rae t—BpeMda B CekyHaax, ammiuryaa U, =2 B, 4acTora w =
=150°/¢, pasa ¢ =-30°. JaTyuK HACTPOEH TaK, YTO EC/IH HAnpA-
JKeHHe B HEM He Hinke 1 B, 3aropaerca raMnoyxa. Kakyio 4acTe
BpeMeHH (B NpoleHTax) Ha MPOTAKeHHU T1ePBOM CeKYHAbI MOCNe
Hayana paboTsi JaMnoyka 6yaeT ropeTs?



T8.19. OueHb AErkui 3apsHKeHHBbIN MeTANTM9eCKAN IApHK C 3a-
paaom ¢ =2-107° Kn ckaThiBaeTed 110 MAAKOH HAKIOHHOIM TIIOC-
KOCTH. B MOMEHT, KOr7Zla ero CKOPOCTh COCTaBIAEeT v =6 M/C, Ha
HETO HAYMHAeT AeiiCTBOBATH MOCTOAHHOE MATHHTHOE TIONe, BeK-
TOP MHAYKUHUH B KOTOPOTO JIEXKUT B TOM XK€ [UVIOCKOCTH U COCTaB-
NAET YTOl @ C HanpaBieHWeM ABWKeHHUA [lapuKa. JHaYeHre HH-
AYKUMK nong B=5-1073 Tni. IIpx 3TOM Ha WapuK JeHCTBYET CH-
Jia JlopeHla, HarnpasjieHHad BBepPX NeprnesAuKyIapHO IUTOCKOCTH
U paBHaA Fp=qvBsina (H). [Ip1 KaKkOM HaHMeHbIIEM 3HaY€HUH
yvia a € [0°; 180°] wapuk O0TOPBETCA OT NOBEPXHOCTH, eC/IU I
3TOrO HY)KHO, YTOGH ciia Fy 6eu1a Gonbue 3-107° H?
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Tunel 3aga4

1) 3aoauu Ha osuricerue
2) 3aldauu Ha pacnao eéeuwiecmaea
3) 3aoauu Ha évinapueanue

4) 3aoauu na mensnoeoe pacuiupenue
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3agaun HA IBHKCHUE

JIBH2KEeHHEe MOXKeT ObITh

- PaBHOoMepHOe ( ch —9g=7f )

- PaBHOYCKOpEeHHOE

OHo xapakTepu3syercsi TeM, YTO

a= const

v(t)=v tat ( ckopocms — 1uHennan PyHKyus om
epemenu)

S()= so+v0t+at2/2 ( paccmosanue —KeaopamuiHa
¢ynkuus om epemenu)
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3amaua Ne 1

Bovicoma nooopouennozo maua eeepx
gviuucaaemcs no popmyne h(t) =4+19¢-5¢,

2oe t — epemsa(cek) c momenma Opocka.
C KaKkoit cKopocmvio Mau yoapumcs o 3emaro?
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3amaga No 2

Aemomoounv, cmapmys ¢c mecma u
08U2aACH C NOCHMOAHHBIM YCKOPEHUEM
yepes 20 cekyno, oocmuzaem cKopocmu
100xkm/u. Kakoe paccmoanue 6 mempax
npoioem agmomoousv 3a nepevie 10
CeKyHO pazzona. Omeem okpyziume 00
1 m.
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3amaua Ne 3

Ilpu npuonuscenuu k MKC kocmuueckuit kopao.io
HauuHaem mopmodricenue Ha paccmoanuu 50 km
om cmanuuu. Ilpu smom paccmosanue mesxicoy
HUMU 8 KAXMCObLIL MOMEHM 8PEMEHU
onpeoensaemcs no gpopmyie

f, —1t
d=50-—

f, +2t
2oet— épemia 6 Hacax C Havaid mopmorHceHus.

Kakou oyoem ckopocmb Kopaons 6 momenm
CMbIKOGKU, eC/lU U36ECHHO, YUMO OHA NPOU30LOem
uyepe3 10 uacoe? Omeem okpyznume 00 1 km/u.
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3amaua Ne 4

Ilnom omnavieaem om npucmanu 6HU3 HO MEYEHUIO
pexu. Uepes 2 yaca eécneo 3a nnomom om Imoiul
NPUCMAHU OMXO00UM MOMOPHAA J100KA.
Paccmosanue mexicoy no0kou u niaomom (6 km)
yepes tuacoe nocjie cmapma 3a0aemcs hopmynou

s(t)=10—c-log, (3t +1)
Uepez uac nocie 08uUszceHUA PACCMOAHUE MEHCOY
JI0OKOU U NJAOMOM cocmasuao 2 km. B meuenue
CKOIbKUX MUHYM NOC/1€ HAYAa 0BUNHCEHUS J100KU

paccmosnue mexcoy J100KOoU U Ri10mom He
npegoviuiaem 6 km?
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3ajada Ha pacraj BEICCTBA.

Konuuecmeo eeuiecmea 6 peakmope 6 Kax;cowlii
MOMEHm 8pemMeHU t onpeoensiemcsa no hopmyiie

—kt
M=m,-e

2oe t — epems, usmepsemoe 6 cymkax. Uepesz 30 cymok
KoJluuecmeo eeuiecmea ymeHvuiuaocw 6 10 pas.
Uepes ckonvko cymok nociie Hauaia npouecca
Kouuecmeo eeuiecmea cmanem menvie 1% om
nepeoHauanIbHo20?



——— ——— ——— —— ——
3ajaya Ha BbIIIAPUBAHUEC

Oobvem 600bl 6 mepmouwiKaghe 011
BLINAPUBAHUA UIMEHAECMCA NO hopmyiie
v(®)=v (1-0,0251), 20e v - nauanvHblil 00beM
800bl 6 MJl, 1- 6PeMA 6bINAPUBAHUS 8
munymax. B wikagh 3azpyzunu In 20%-20
coneeozo pacmeopa. Uepes ckobko munym
BBINAPUBAHUA KOHUCHMPAUUA PACEODA
oocmuznem 50%.(Moacno cuumamo, ymo
00vem (8ec) cotu npu évinapueaHuUU He
MEHACmCA).
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Oobvem 6001 6 mepmouiKkaghe 011 cyuiKu
2pub08 UMEHAEmca no popmyne
v(®)=v (1-0,0151), 20e v - HauanbHbLI
00bem 600bl 6 MJl, - BpemMs CYUIKU 8
Mmunymax. B wikagh 3azpyzunu 5kz zpuooe,
Komopule Ha 96 % cocmoam u3 800ul.
Kaxkum cmanem eec cpuooe

(6 Kunozpammax) uepes 4ac CyuiKu 6
mepmoutkagpe?
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