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KBagpaTHbie 1 cCTENEHHBIE YPaBHEHHS U HEPABEHCTBA

1. 3aganue 10 Ne 27955. Tlocne g0k ypOBEHb BOJIBI B KOJIOALIE MOXKET MOBBICUTHCS. MallbuuK u3-
MepsieT BpeMs 7 Ma/leHNs] HEeOOIbIIUX KaMEIIKOB B KOJIOJIEIl M PACCUUTHIBAET PACCTOSHUE IO BOIBI IO
dbopmyie i = 5%, rie h— PacCTOSHUE B METPaX, 7 — BpeMsl IaCHHS B CeKyHaax. Jlo M0/ BpeMst majie-
HUs KamemKoB cocTaBiisiio 0,6 c. Ha ckoybko JOMKEH MOMHATHCSA YPOBEHb BOABI MOCIIE OIS, YTOOBI
n3mepsiemoe Bpemsi n3MeHw10ch Ha 0,2 ¢? OTBeT BbIpa3uTe B METpax.

Otger: 1

2. 3aganue 10 Ne 27956. 3aBucumMocTh o0beMa cripoca g (€IUHUI] B MECSAIl) Ha TMPOIYKIHUIO TPE-
MPUSTHST — MOHOIIONKCTA OT IIeHBI p (ThIC. pyO.) 3amaercsa dopmyinoit ¢ = 100 — 10p. Bripyuka npen-
HpUATHA 32 Mecsl » (B ThIC. py0.) BeIuucisgeTcsa 1no Qopmyne r(p) = g - p. Onpenenure HauOOIBIIYIO
LIEHY p, TIpU KOTOpPOW MecsiuHas BeIpydka r(p) coctaBuT He MeHee 240 Thic. py6. OTBET npuBeauTe B
TBIC. pyO.

Otser: 6

3. 3amanue 10 Ne 27957. Bricota Haa 3emuiell MOAOPOIIEHHOTO BBEPX MsS4a MEHSETCS MO 3aKOHY
h(t) =1,6+ 81— 5¢%, Tiie h — BBICOTA B METpax, r — BpeMsl B CEKyHJaxX, IIpoLIe/ee ¢ MOMEHTa Opocka.
CKONbKO CeKyHJ MsI4 Oy/1eT HaXOUThCS Ha BHICOTE HE MEHEE TpeX METPOB?

OtserT: 1,2

4. 3aganue 10 Ne 27958. Ecnu noctaTouHo OBICTPO BpallaTh BEJEPKO C BOIOH Ha BEpEBKE B BEPTHU-
KaJbHOW TUIOCKOCTH, TO BoJa He OyzieT BeUTUBAThHCS. [Ipu BpalieHuu BelepKka cuiia JaBJICHHs BOILI Ha
JTHO HE OCTaeTCs MOCTOSHHOW: OHa MaKCUMaJIbHA B HU)KHEW TOYKE U MUHUMaJlbHA B BepXHeW. Boaa He
OyZeT BBUIMBATHCS, €CIIM CUJIA €€ JaBJICHUS Ha THO Oy/IeT MOJIOKUTEIbHOW BO BCEX TOUKAX TPAEKTOPHUU
KpOMe BEepXHEH, IJIe OHa MOXKET OBITh paBHOU HY/I0. B BepxHeil Touke cuiia JaBieHHUs], BEIpaXKEHHAs B

P2

HBIOTOHAX, paBHA P =m (Z—g), rJe m — Macca BOAbl B KWJIOIPaMMax, vV CKOPOCTb JBM)KCHHUS
BeJiepka B M/c, L — IMHA BEPEBKU B METpax, g — YCKOpeHUEe cBOOOAHOrO majeHus (cuutaiite g = 10
m/c?). C Kakoil HaMMeHbIIeil CKOPOCTHIO HAJO BPAIaTh BEAEPKO, YTOOBI BOJA HE BBUIMBAJIACK, €CIIU
JuiHa BepeBkU paBHa 40 cM? OTBET BhIpa3uTe B M/C.

Otser: 2

5. 3aganue 10 Ne 27959. B 60koBO# CTEHKE BBICOKOTO IWJIMHAPUYECKOro Oaka y camoro JHa 3a-
KperieH kpaH. [locne ero oTKphITHS BOIa HAUMHAET BHITEKATh M3 0aka, IPHU 3TOM BBICOTA CTOJIOA BOJIBI

B HEM, BBIPDA)KCHHAsI B METPax, MEHsIeTCs 110 3akoHy H (1) = Hy — +/2gHokt + gkztz, raet — BpeMs B ce-

KYHJIax, MPOIIe/IIee C MOMEHTA OTKPBITUS KpaHa, Hy = 20 — HadajpHas BHICOTA CTOJI0A BOJIBI, kK = 50

OTHOIIICHUE IUIOLIa/iel MOMEepeYHbIX CEYeHWM KpaHa u 0aka, a g — YCKOpEHHE CBOOOJHOIO NaJeHus
(cunmraiite g = 10 M/c?). Uepes CKONBKO CEKYHJ TOCIE OTKPHITHS KpaHa B Gake OCTAHETCS UYETBEPThH

MEPBOHAYAIBHOTO 00beMa BOIbI?
OtserT: 50

6. 3amanue 10 Ne 27960. B O0KkoBO# CTEHKE BBICOKOTO LHJIMHAPUYECKOrO Oaka y camoro JHa 3a-
KperuieH kpaH. [locne ero oTKphITHS BoJa HAUWHAET BHITEKATh U3 0aka, P 3TOM BBICOTA CTOJ0A BOMABI

B HEM, BBIp@KEHHAs B METpax, MEHSETCs 1Mo 3akony H (1) = ar®> + bt + Hy, tie Hy =4 — HavalubHbI

1
YPOBEHb BOJbI, d = —— M/MuH2
100
MOMEHTa OTKPBITHUS KpaHa. B TeueHne kakoro BpeMeHu Bojia OyJeT BrITeKaTh U3 Oaka? OTBET nmpuBeIu-
T€ B MUHYTaX.

Otgert:; 20

, ub= —3 M/MUH TOCTOSIHHBIC, / — BPEMSI B MUHYTaX, MPOIIE/IIEe C
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7. 3apanne 10 Ne 27961. KamHemeTaTenbHass MallMHa BBICTPEIMBAET KAMHH IO HEKOTOPBIM OCT-

pBIM YIJIOM K TOPU30HTY. TpaeKTopus IojieTa KaMHS OIHKCBHIBacTCS (OpMYJION y = ax> + bx, the
1 _

a=———M l, b = 1 — IOCTOSIHHBIE ITapaMeTpPBl, x(M)— CMEIICHHEe KaMHs 110 TOPU30HTaIH, (M) — BBI-

cota KaMHs HaJ 3emiieli. Ha kakoM HanOoJIbIIeM pacCTOSHUM (B METpax) OT KPEHOCTHOM CTCHBI BBICO-

TOW 8 M HY)KHO PACIOJIOKUTh MAIIMHY, YTOOBI KAMHH MPOJIETAIM HAJ CTCHON Ha BBICOTE HE MeHee |

meTpa?

OTtBeT: 90

8. 3amanne 10 Ne 27962. 3aBucuMocTh TeMriepaTypsl (B rpagycax KenabBrHHA) OT BpeMEHH i Ha-
rpeBaTENLHOTO AJIEMEHTa HEKOTOPOTro Mprbdopa ObLTa MoydeHa SKCIIEPUMEHTAFHO U Ha MCCIIeyeMOM

UHTEpBAJle TEMIeparyp ompeaensercs Boipakenuem 1'(1) = Ty + bt +at®, THe ¢ — BpeMsi B MHHYTaX,

Tp = 1400 K, a = —10 K/Mur?, b = 200 K/Mun. U3BecTHO, 4TO IpH TeMIIepaType HarpeBaTess CBbIIE
1760 K npubop MOXKET UCTIOPTUTHCS, IIOATOMY €r0 Hy»KHO OTKIfouaTh. OnpenenuTe, yepe3 Kakoe Hau-
OoJbIliee Bpems mocie Hayana paboThl HY>KHO OTKITIOYaTh MpuOop. OTBET BhIpa3uTe B MUHYTAX.

Otser: 2

9. 3amanue 10 Ne 27963. J{ns cmatbiBaHus KaOens Ha 3aBOJI€ UCIOJB3YIOT JIeOEKy, KOTOpasi paBHO-
YCKOPEHHO HaMaThIBaeT KalOesb Ha KaTyIIKy. YTOJI, HA KOTOPBIA MOBOpaYMBaeTCs KaTyIIKa, U3MEHSIETCS
2
t

CO BPEMEHEM I10 3aKOHY @ = Ot + — o e t — BpeMs B MUHYTaX, @ = 20°/MUH — HavaJlbHas YyIJIO-

Basi CKOPOCTh BpallleHHs KaTymku, a f = 4° /MI/IH2 — YIJIOBOE YCKOPEHHE, C KOTOPHIM HAMAThIBAETCS
kaOenb. Pabounii 1oymKeH IPOBEPHUTH X0/ €r0 HAMOTKH HE TI03)K€ TOr0 MOMEHTA, KOT/1a YTOJI HAMOTKH
nocturaeT 1200°. OmnpexenuTe BpeMs Iocjie Hadana paboThl JIEOSAKH, HE T03Ke KOTOPOTo pabouuit
JIOJKEH MPOBEPUTH ee paboTy. OTBET BbIpa3UTe B MUHYTAX.

Otser: 20

10. 3aganmne 10 Ne 27964. MOTOUUKIUCT, ABWXKYIIUNCS 110 TOPOJY CO CKOPOCTBIO vy = 57 KM/U, BbI-
e3KaeT M3 Hero M Cpasy Moclie BbIe31a HAYMHACT PAa3TOHATBCA C OCTOSHHBIM YCKOPEHHeM a = 12 km/u°

. Paccrosinue ot MOTONUKIIUCTA OO ropoda, U3MCPACMOC B KWJIOMETpPAX, OMPCACIIICTCA BBIPAKCHHUCM
2

a
S= vol + 7 OHpCI[eJ'II/ITe HauOOJIbIIICE BpEMs, B TCUCHUC KOTOPOIro0 MOTOHOUKIIUCT 6YZ[€T HaXOIAHUTbCA

B 30HE ()YHKIIMOHUPOBAHHSI COTOBOM CBSI3H, €CIIA ONEPATOP TapaHTHUPYET MOKPHITHE HA PACCTOSIHUU HE
nanee yeM B 30 kM oT ropoga. OTBET BbIpa3uTe B MUHYyTaX.

OtBerT: 30

11. 3aganue 10 Ne 27965. ABTOMOOWIIb, NBIKYIIMICS B HadaJdbHBII MOMEHT BPEMEHHU CO CKOPO-

CThIO vy = 20 M/c, HauaJ TOPMOKEHHUE C TIOCTOSTHHBIM YCKOPEHHEM a = 5 m/c2. 3at— CEKyH/]I I10CJIE Ha-
2

.. a
yaja TOPMOXKEHHUS OH MPOMIEN MyTh S = vof — 5 (m). Onpenenute BpeMs, IpOLIEAIIEe OT MOMEHTA

HayaJia TOPMOXKEHHUSI, €CIIM U3BECTHO, YTO 3a 3TO BpeMs aBTOMOoOuIb npoexai 30 merpoB. OTBET BbIpa-
3UTE B CEKyHJaX.
Otger: 2
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12. 3aganne 10 Ne 27966. Jletanpio HEKOTOpOro Mpubopa sBISETCS Bpallaromascs kKarymka. OHa
COCTOMT U3 TPEX OAHOPOJHBIX COOCHBIX LIUJIMHIPOB: LIEHTPAIBHOIO Maccou m = § Kr ¥ paauyca R = 10
CM, U JIBYX OOKOBBIX ¢ MaccaMu M = 1 KT U ¢ paauycamu R + h. I[Ipu 5TOM MOMEHT WHEPIMH KaTYyIIKHA

OTHOCHTEJIBHO ocu BpallleHus, BbIpaKaeMblIi B KI' - CM°, Jaercs dopmyon

(m+2M)R? 5
i e— + M (2Rh+ h~). Tlpu KakoM MakCHMaJLHOM 3HAYEHWH /1 MOMEHT WHEPIMH KaTyIIKA

HE TPEBBIIIACT MPEICIbHOr0 3HaYeHUs 625 Kr - cm?? OTBeT BBIPA3HUTE B CAHTUMETPAX.
OTtBeT: 5

13. 3aganue 10 Ne 27967. Ha Bephu nH>KeHEpbl MPOSKTUPYIOT HOBBIN anmapat AJis MOrpy>KeHUs Ha
HeOombIMe TTyOnHbl. KoHCTpyKIMs nMeeT Kyoudeckyio ¢dopMy, a 3HAUHT, ACUCTBYIOIIAs Ha ammapaT
BBITAJIKMBAIOIIAs (apXUMeJ0Ba) CWiIa, BhIpakaeMasi B HBIOTOHAX, OyleT ompeaensThes mo (opmyre:
Fa = pgl®, tne | — wmHa peGpa ky6a B Metpax, p = 1000 kr/M> — IUIOTHOCTH BOMBI, @ g — YCKOPCHHE
cBobomHOro maaenus (cuutaiite g = 9,8 H/kr). Kakoif MmoxxeT ObITh MakcuManbHas AMuHa pedpa Kyoa,
9TOOBI 00ECIIEYUTh €T0 JKCIUTyaTallli0 B YCIOBHSX, KOTJAa BBITAJIKHBAIONIAS CWJIA MPH MOTPYKCHUU
Oynet He 6ombine, uem 78400 H? OtBeT BhIpasuTe B MeTpax.

Ortger: 2

14. 3aganue 10 Ne 27968. Ha Bepu nHKeHEpbl IPOESKTUPYIOT HOBBIN anmapatr AJis Orpy>KeHUs Ha
HeOoupmue rryonnsl. KoncTpykims nmeet popmy cdepsl, a 3HAUNT, JSHCTBYIONIAs HAa anmapar BhITAJ-
KHUBaromiasi (apXxuMeaoBa) cuja, BbIpakaeMas B HBIOTOHAX, OydeT OIpeaensThcs 1o (opmyre:
Fa=ap gr3, rae o = 4,2 — NOCTOsIHHAS, 1+ — paauyc amnmnapara B metpax, p = 1000 KI/M> — ILUIOTHOCTB
BOJIBI, a ¢ — YCKOpeHHe cBoOoaHoro nagenus (cuutaiite g = 10 H/kr). KakoB MoxeT ObITh MakCHUMaIb-
HBIM paguyc ammapaTa, 4ToObI BEITAIKMBAIOIIAS CHJIA TIPU MOTPYKEHUH Oblia He Oobie, yeM 336 000
H? OtBer BbIpa3uTe B MeTpax.

Otser: 2

15. 3apanue 10 Ne 27969. Jlns onpexnenenus 3¢ppekTuBHOM TemnepaTypsl 3B€3]l HCHOIb3YIOT 3aKOH
Credana—bonpiiMana, cOracHO KOTOPOMY MOIIHOCTh W3Iy4EHHs] HAarpeToro Teia P, m3Mepsemas B
BaTTax, NPSAMO MPOMOPIHOHATBHA IUIOMAIN €0 MOBEPXHOCTH M YETBEPTOM CTETEHH TEMIIEPaTypHI:

P= GST4, e o =15,7- 10~ — nocrosuuas, wiomans S MU3MEPSIETCS B KBAJIPATHBIX METPax, a TEMIIE-

1
parypa 7 — B rpaaycax KenpBuHa. MI3BecTHO, 4TO HEKOTOpPAs 3B€3/1a UMEET IUIOMAAb S = 6 1029 M2, a

n3jly4aemas €0 MOIIHOCTb P He MeHee 9,12 - 10% Br. OrnpenenuTe HAaUMEHBIIIYIO BO3MOKHYIO TEMIIE-
patypy 3Toi 3Be31bl. [IpuBeaure oTBer B rpagycax KenpBuHa.
Otsert: 4000

16. 3aganmne 10 Ne 27987. CxopocTh aBTOMOOUJIS, Pa3rOHAIONIETOCS C MECTa CTapTa MO MPSIMOJIH-
HEHHOMY OTpE€3Ky IYTH [UIMHOH [ KM C IIOCTOSIHHBIM YCKOPEHHUEM da KM/42, BBIYHCIISIETCS TIO bopmyne
v = 2la. Omnpenenute, ¢ Kakoi HAUMEHbIIIEH CKOPOCTHIO OyIeT JBUTATHCSI aBTOMOOMIIb HA PACCTOSHUU
1 xunomeTpa OT crapra, €CiM MO KOHCTPYKTHBHBIM OCOOCHHOCTSM aBTOMOOWIS MpuoOperaeMoe UM

yckopeHue He meHsblie 5000 kM/42. OTBET BBIPA3HTE B KM/4.

Otsert: 100
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17. 3aganmue 10 Ne 324467. Ha pucynke n3oOpakeHa cxemMa BaH-
TOBOIO MOCTa. BepTukaibHble NHIOHBI CBSI3aHBl IPOBUCAIOIIECH
neneto. Tpockl, KOTOPBIE CBUCAIOT C LIENH U MOLJEPKUBAIOT ITOJIOTHO
MOCTa, Ha3bIBalOTCSl BAaHTAMH.

BBeném cucremy koopaumHatT: ochb Oy HalnpaBUM BEPTUKAIBHO
BJIOJb OJHOIO M3 IWJIOHOB, a ocbh OX HampaBUM BJOJIb IOJOTHA
MOCTa, KaK [10Ka3aHO Ha PUCYHKE.

B 910l cucTeMe KOOpAMHAT JMHHMS, MO KOTOPOil MPOBUCACT LEMp MOCTA, UMECT ypaBHCHHC
y =0,005x> —0,74x+ 25, r1e x u y u3Mepstoresa B Metpax. Hainure
JUIMHY BaHTBI, pacnoioxeHHoi B 30 meTpax orT nuioHa. OTBeT naiite

B METpax.
OtgerT: 7,3
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