JIMHeHbIe yPABHCHUS M HEPABEHCTBA

1

ITpu temmeparype 0 °C pensc umeer mauHY [y = 10 M. IIpH BO3pacTaHHH TeMIIEPATYpPEI
IIPOHCXOIHT TEIJI0BOE PacIIHPEHHE PelbCa. H €r0 AIHHA. BRIpakeHHAd B MeTpax. MeHASTCA I10

sakory () =l(1+o-t°), 1me o=1,2-107(°C)"'— xo>ddumuenT TemIoBOTO

pacImHpeHHA. - — TeMmeparypa (B rpagycax Llembcma). IIpH Kakoil TeMIepaType peibce
VOTHHATCA Ha 3 MM? OTBET BRIpa3HTE B rpagycax LlenscHa.

HexkoTopad KoMIaHHA IMPOJaeT CBOK MNPOAVKIHI mo meHe p = 500 py0d. 3a eIHHHILY.
[IEPEMEHHBIE 3aTpaThl Ha MPOH3BOJACTBO OJHOH €IHHHIBI MPOAVKIHH cocTaBaArT U = 300
py0.. mocTogHHBIE pacxonsl mpeanpuATHA [ = 700000 py6. mecan. MecAuHaA omeparHoOHHaA
NpHOBLTE HOpeanpHATHA (B pyomax) BeMHCIZeTCA mo  Qopmyre 7m(g) =g(p—v)—f.
OmnpegennTe MeCAIHBIH 00beM NPOH3BOACTBA ¢ (€THHHII MPOIVKIIHH). IIPH KOTOPOM MeCATHAA
OonepanHOHHAA OIPHOBLIE NpeanpHATHA OvaeT pasHa 300000 pyo.

KBaapaTrHble U CTeneHHbIe YPABHEHHSI 1 HEPABEHCTBA

1

[Tocne moxad VPOBEHB BOJBI B KONIOMAIE MOKET MOBBRICHThCA. MalbuHK H3MepAET BpeMd
najeHHsa HeOONbIIHX KaMEIIKOB B KOOI H PAacCUHTHIBaeT PaccTOAHHE J0 BOJHI IO (opmyie
h= 512, rme h — paccTodHHe B MeTpaxX. t — BpeMd majeHHA B cekyHAax. Jlo Joxad Bpems
majJeHHA KaMemKoB cocTaBaano 0.6 ¢. Ha ckoIpko NOTKEH HNOAHATBCA VPOBEHB BOIBI MOCIE
OOAIA, ITOOBI H3IMEPAEMOE BpeMd H3MeHHI0Ch Ha 0.2 ¢? OTBET BRIpa3sHTE B METpax.




3aBHCHMOCTE 00BeMa cmpoca ¢ (eOHHHII B MECAN) Ha MPOAYKIHI MNPEANPHATHA —
MOHOIIOTHCTa OT IeHH p (Teic. py0.) 3amaerca dopmymoid g = 100—10p. Brpyika
NPeANpPHATHA 3a MecAl r (B ThIC. py0.) BeIUHCIAeTCA N0 dopmyne r(p) = q-p. Onpenennre
HaHOOTBIIYIO IIEHY p, IPH KOTOPOi MecAYHaA BBIpYUKa r(p) cocTaBHT He MeHee 240 ThIc. pyo.
OTBeT NpHBEIHTE B THIC. PYO.

BricoTa Hal 3eMIIeH nmong ﬁ]JG]I[EHH oro BECPX MAYa MCHACTCA o 3aKOHY

h(t) =1,6+ 8¢ — 5t%, Tme h — BBICOTA B MeTpax, f — BPeMA B CEKYH/ax, IPOMIeIIIee ¢ MOMEHTa
Opocka. CKOIBKO CEKVHI MAY OyJAeT HaXOJHThCA Ha BEICOTE He MeHee TPeX MeTpPoB?

Ecma gocTtaTouHO OBICTPO BpamlaTh BEAEpPKO C BOJOH Ha BEpeBKE B BEPTHKAIbHOH
IIOCKOCTH. TO BoJa He OyaeT BBUIHBaTbCcA. [IpH BpallleHHH BeAepKka CHJIa JaBJISHHA BOIBI Ha
THO HE 0CTAeTCA MOCTOAHHOH: OHa MaKCHMaldbHa B HHKHeH TOUKe H MHHHMallbHa B BEpXHEH.
Boma He OyOeT BEIIHBaThCA. €CIIH CHIA €€ JaBIeHHA Ha JHO OVAeT MOIOKHTEIBHOH BO BCEX
TOYKaX TPaeKTOPHH KpoMe BepXHeH, Irlie oHa MOKeT OBITh paBHOH HYIH. B BepxHel Touke

.

CH/I4a JaBICHHA, BBIPpAAKCHHAA B HBHOTOHAX, PaBHA P=m (Z — ), ac m — MdACCa BOIBI B

KHIOTpaMMaX, U CKOPOCTh JBHJKEHHA Bedepka B M/c, L — JIHHa BepeBKH B MeTpax, g —
yCKOpeHHe cBoOOmgHOrO majeHHA (cuHTaiite g = 10 m/c 2). C KakoH HaHMEHBINEH CKOPOCTBID

HaJ0 BpallaTh BeJAepKo, YTOOBI BOJa He BEIIHBANAcCh, €CIIH JIHHA BepeBKH paBHa 40 cm? OTBeT
BEIPA3HTE B M/C.




B OO0KOBOH CTE€HKE BBICOKOIO ODHITHHIPHYCCROTO Daka YV CaMoOT0o JHa 3aKpPEIllICH KpaH.
[Tocne ero OTEPBITHA BOJA HATYHHACT BBITCKATE H3 Daka, IIPpH 3TOM BBICOTA ¢T0oI0a BOOBI B HEM.

BRIpa’KeHHaA B METpaxX. MeHASTCA 10 3aKoHy H (1) = Hy— +/2gHpkt + %kzzz, I1e { — BpeMd B

CeKyHIaxX. IpoIledmiee ¢ MOMEHTa OTKPBITHA KpaHa. Hp = 20 — HauaapHag BBICOTa CTO016a

1
BOIBI. kK = — — OTHOIIEHHE IIJI0INaaeH MOIICPCYHBIX CCUCHHH KpPdHa H Odkd. 4 £ — YCROPCHHC

50
ceoOogHOrO nageHud (cuntafire g = 10 m/c %). Uepes cKOIBKO CeKVHI IOCIe OTKPBITHA KpaHa B

Dake ocTaHeTCA QETBCPTH IICPBOHAYAIBHOI'O oObpeMa BOIBI?

JI1A4 HarpeBaTenbHOTO 3IEMEHTAa HEKOTOPOro MpHOOpa 3IKCIEPHMEHTAIBHO OBINIa MOIVIEHA
- " - 2
3aBHCHMOCTD TeMIIepaTyphl (B KellbBHHAX) OT BpeMeHH pabotel: 1'(f) = Ty + bt +at”, roe  —

BpeMad B MHHVTax. Ip= 1400 K. a= —10 I{.-"'MHHE, b =200 K/mun. II3BeCTHO. 4YTO HOpH
TeMIeparype Harpeparend ceeime 1760 K npudop MOKET HCIOPTHTECA. MO3TOMY €r0 HYAHO
OTKIHOYHTE. OmNpeaendTe. UYepe3 Kakoe HaHOOIBINEEe BpeMA IOCIE Hadalda padoTHl HYKHO

OTRIHOTHTD HpHﬁ'D]J. OTBeT BRIPA3HTC B MHHVTAX.




ABTOMOOHIE, I[BIFE'I{}’]]IH]?EH B Ha4vYalbHBEIH MOMEHT BPpCMEHH <O
CEOPOCTRED Vy = 20 M/c, Had"al TOPMOACHHS C  ITOCTOAHHBIM

2,
VCKOpeHHeM a =35 mM/c”. 3a fceKyHI Ioclle Hadala TOPMOMEeHHA OH

) at’
IPOIIENT IIVTh S=vﬂr—T(M). OnpenendTe BpeMda, Opollemmes OT

"

MOMEHTA Ha4dala TOPMOMKEHHA, ©CIIH H3BeCTHO, 9T0 3a 3T0 BpeMd
aBTOMOOHIE nmpoexan 30 MeTpoB. OTBET BEIPAZHIE B CEKYHIAX.




Ha pucyHke wH300pa>xkeHa cxXeMa BaHTOBOro mocta. Bep-
THUKaJbHbIEC ITNJIOHBI CBA3aHLI IIPOBHCAIOINEN IIelnbio. Tpochl,
KOTOPBIE€ CBHMCAIOT C IeOH N INOAAEPXKHBAIOT ITOJIOTHO MOCTA,
Ha3bBIBAIOTCSA BaHTaMu. BBeléM cHcTeMy KOOpPAHHAT: ochk Oy
HaIlIpaBHM BE€PTHKAJILHO BAOJIbL OAHOI'O M3 IIMJIOHOB, a ock Ox
HAOpPpaABUM BAOJIbB OOJIOTHA MOCTAa, KAk IMOKa3aHO Ha PHUCYHKE.
B 3TOI cHcTeMe KOoOpOAHWHAT JIMHHS, II0 KOTOPOM IPOBHCAET
IIellb MOCTa, MMeeT ypaBHEHHNe Uy = 0,.0013.7‘:2 - 0,35x + 27,
rme X U Yy muaMepsoTrcss B merpax. Haligmre AJIMHY BaHTHI,
pacnosoxeHHon B 30 merpax oTr nuiaoHa. OrBeT gailite B
MeTpax.

MNOJIOTHO
i N N N g N,

=




g onpeneneHHA >Q@QeKTHBHOH TeMIIEpPaTyphsl 3Be3l HCIIONB3VHOT
3ak0oH Creda”a—bonelMaHa. COITTAaCHO  KOTOPOMY  MOITHOCTB
H3TyHIeHHA Harperoro Tena P. H3iMepdeMad B BaTrTax. IIpaMo
IPONOPLHOHANEHA IUIOMIAOH €r0 NOBEPXHOCTH H YETBEPTOH CTEIIeHH

TeMOeparypel: P=c ST*.rme ¢=5.7-10"° — mocTosfHHAL, [UIOMAIE
S H3MepAeTCd B KBAOPATHBRIX MeTpax., a TeMneparypa I'— B rpagycax

KensBHHA. [FI3BeCTHO. YIO HERKOTOPAA 3BC3dd HMCECT IIIOIIalb

S = é .10y, a H3My"IaeMas €10 MOIHOCTE P He Meree 9.12-10% BrT.

OmnpenenHTe HAaHMEHBIIVED BO3MOXKHVE) TeMIIEpaTypy 3TOH 3Be3lbl.
[IpHBeOHTe OTEET B Ipamgycax KelbBHHA.




PauuoHnaJjibHbIE YPAaBHCHHUA U HEPABCHCTBA

1

Jna molydeHHA Ha 3KpaHe VBEIHUYSHHOr0o H300pakeHHA IaMIIOUYKH B TJadopaTopHH
HCIONB3VeTcd coOHparpImad IHH3a C TI7NIaBHBIM (OKYCHBEIM paccTtogiHHeM f =30 oM.
PaccToAHne d; OT NMHH3BEL 10 JTaMIOOYKH MOKET H3MEHATHCA B Ipedemnax or 30 mo 50 cm., a

paccTogHHE dp OT IHH3EI JI0 3KpaHa — B npegenax oT 150 go 180 cm. M300pakeHHe Ha 3KpaHe

1 1 1
Oyoer 4YeTKHM, €CIH BBIIOIHEHO COOTHONMIEHHE — + — = —. VYKaXHTe, Ha KaKoM

d dy f
HaHMcHBINIEM pﬁCCTGHHHH OT JITHHSB MOXEHO ITOMECTHTE Iﬂ:h'[l_[ﬂqf{}"= '-_ITUGBI e HSUGPHJ’EEHHE Ha
JKpaHe GBLTO YeTKHM. OTBET BEIPA3HTE B CAHTHMETPAX.

[Iepen oTmpaBKoH TeILIOBO3 H3Jal TVIOK ¢ dacToToH fi =440 I'm. UyTe mo3:xe H3maAl
IYIOK MOOBE3KAIOMHA K ILTaTdopMe Telm1oBo3. I3-3a sddexra ommepa 9acToTa BTOPOTO

Jo

ryaka f GoJbIlle MEPBOrO: OHA 3aBHCHT OT CKOPOCTH TEIUIOBO3a IO 3aKoHy f(V) = 5 (I'm),
[
IIe ¢ — CKOpPOCTh 3BYKa (B M/c). HemnoBeK, cToAmMHHE Ha miuardgopMe, pa3IHYaeT CHTHAIBI I10

TOHY. €CIIH OHH OTIHYarTcA He MeHee ueM Ha 10 I'm. Omnpemennre, ¢ KakoH MHHHMAaJIBHOH
CKOPOCTBIK NPHOMHKAICA K IIaTgopMe TEILIOBO3, €CIH YeJ0BeK CMOI pa3IHYHTh CHTHAMHL a
¢ = 315 m/c. OTBeT BEIpa3HTE B M/C.

£

R+r’
rie € — DJIC ucrouHHKa (B BoidbTax), r =1 OM — e€ro BHYTpPEeHHEE CONpPOTHBICHHe, R —

COIIPOTHBICHHS ICIIH (E DME]K). HpH KakOM HaHMCHBIOICM COIIPOTHBICHHH IICIIH CHIIa TOKaA

ITo 3akoHY OMa 1714 HOTHOH IIeNH CHIa TOKA, H3MepAeMad B aMIepaxX. paBHa | =

- £
OyageT cocTaBIATE He Oomee 20% OT CHIBI TOKa KOPOTKOTO 3aMBIKaHHA [ = — 7 (OTBeT
r

BEIDA3HTE B OMax.)




Koapdumuent mnone3Horo mefdcTtBHA (KIIJ[) KkKopMmo3amapHHKAa paBeH OTHOIIEHHIO
KOJIHYeCTBa TEIUIOTHL, 3aTpadeHHOr0 Ha HarpeBaHHe BOIBI MaccoH My (B KHIOrpaMMax) OT
TEMIIEpATypPel f; OO0 TeMmmeparypel f» (B rpagycax ILlenbcHA) K KOITHYECTBY TEILTOTEHL.
[IOIy4EHHOMY OT CJKHIAHHA [JPOB Macchl My, Kr. OH onpegenderca (opMyIIoH

n= Cotma(f2 — 1) - 100%, toe ¢y = 4,2 - 103 Jx/(kr-K) — TenmIo€MKOCTb BOIBL. g§np = 8,3 106
4 npMnp

JIK/Kr — yOenpHaA TEIUIoTa cropaHdsa ApoB. OnpeaendnTe HAHMEHBIIVIO Maccy APOB. KOTOPVIO

MOHAJ0OHTCA CXKedb B KOpMoO3amapHHKe. YTOOBRl Harpetkh m = 83 kr Boael or 10 °C mo

KHIEHHA. eCIH H3BecTHO. uTo KIIJ] kopmozanapHEHka He Oonbine 21%. OTBET BRIpA3HTE B

KHIOTpaMMaXx.

Koagduumuent mnonessmoro geiictBHA (KIIJ[) HeKOTOpOro IBHIraTeld OMNpeaelIdeTcA

TN —T
% -100%, rne T — TemnepaTypa HarpeBaTend (B rpagycax KeasBuHa), 1p

1
— TeMIIepaTypa XoloduIbHHKA (B rpagycax KenpBuHa). [IpH Kakoi MHHHMaIbHOH TeMIepaType

HarpeBatena 17 KIIJl »Toro naBurarens OyaoeT He MeHbme 15%, ecoiH Temmeparypa
xonomunabHHKA 17 = 340 K? OTBeT BEIpa3HTe B rpaaycax KeabpBHHA.

dopMyIoH N =

[Ipn cONMH/KEeHHH HCTOYHHEA H NPHEMHHEKA 3BYKOBBIX CHIHAIOB ABHAKVIIHXCA B HEKOTOPOH
Cpeme Imo IpAMOH HABCTpedy APYI OPYIY 4YacToTa 3BYKOBOTIO CHIHAIA., PETHCTPHPYEMOIO
[IPHEMHHKOM, HE COBIAJAeT C YacTOTOH HCXONHOIO CHrHalta fy= 150 I B ompenendercs

C+u

c— 7V
cpeae (Bm/c).a u=10m/cH V=15 M/C — CKOPOCTH NpHEMHHKA H HCTOYHHKA OTHOCHTEIBHO
Cpeldbl COOTBETCTBEHHO. IIpH KakoH MaKCHMAalIbHOH CKOPOCTH ¢ (B M/C) pacmpocTpaHeHHA
CHTHalIa B Cpele 4acToTa CHITHajla B mpHeMHHKe [ OymeT He MeHee 160 I'm?

CIEIVIOIIHM BEIpaKeHHEM: [ = fj (I'm). TIe ¢ — CKOpOCTh pacIpocTpaHeHHA CHTHala B




NppaunonajbHble YPABHEHHUS] 1 HEPABEHCTBA

1

ABTOMOOHIIB Pa3sTOHACTCA Ha II]JHMGJII’IHE?IHDM YUACTRC MIOCCC C IIOCTOAHHBIM YCROPCHHCM

2 . . ~
a ¥kM/9°. CKOPOCTh BRIUHCIASTCA 1Mo dopMylIe U = V2la . rae | — npoiideHHBIH aBTOMOOHIEM

IVTh. Haiinure VCROPCHHE, € ROTOPBIM TO/LAKCH TBHIATBCA aBTOMOOHIIb., YTOOHL, I[MPpOoCXdaB OJHH

KHIOMETP, IpHOOpecTH ckopocTh 100 kv/4. OTBET BRIpasHTE B KM/

HPH JABHACHHH PAaKCThI €C BHIAHMAA IJI4d HCIIOIABHAHOI'O HaOIrwaarend JIHHA, H3IMCPpACMAaA

/ 2
B MeTpax. COKpalllaeTcA I1o 3akoHY [ = [y '\/1 — 2 The Iy = 5 M — IIHHA NOKOAMIeHcA paKeThl.

5 ; : -
¢ =3-10" KM/C — CKOPOCTh CBE€TA. a U — CKOPOCTh pakeThl (B Km/c). KakoBa Jom&Ha OBITh
MHHHMaJIbHasd CKOPOCTE pakeThl. 4T0OBI e¢ HaOmIrogaeMad ITHHA cTala He Ooree 4 M7 OTBeT
BBIPA3HTE B KM/C.

HE[GHH},‘_'[E!TEJ]B HaXO0IHTCA Ha BBICOTC J?L BB]pEl}EEHHDﬁ B MCETpax. PaccTodanue ot
Haﬁ,—II{I,E[ﬂTﬂ,—LF[ o0 Hﬂﬁfﬂﬂ,ﬂﬂﬂMDﬁ HM JTHHHH TOPH30HTA4. BBIPAXKCHHOC B KHIOMCTpPAX.

Rh
BEIUHCIAeTCA 10 opmyne [ =/ ——, rae R = 6400 kM — panuyc 3emaH. C Kakoid BEICOTEI

500

I'OPH30HT BHACH Ha paCcCTOAHHH 4 I{H.]IDMET]JDB? OTtBET BBIPA3HTC B MCTpPaX.

ABTOMOOHIIB MAacCOH M KI' HAYHHAET TOPMO3HTE H ITPOXOIHT J0O [IOJTHOH OCTAaHOBKH IIYVThb S

M. Cuna tpesns F (B H), macca aBToM0OHIA 1 (B KT). BpeMA f (B ¢) H IpoHaeHHBIH OyTh S (B

2mS
M) CBA3aHBI COOTHomeHHeM F = o OmnpenenHTe, CKOIBKO CEeKVHI 3aHATO TOPMOKEHHE,

€CJIH H3BEeCTHO, UT0 cHIa TpeHHA paBHa 2000 H. macca aBTomoOuIa — 1500 k1. myTe — 600 M.




Iloxka3zarejbHBbIE YPAaBHCHHUA U HEPABCHCTBA

1

[Ipu agpa®aTHYeCKOM IpOIecce IIA HIealIbHOIO Ta3a BEIIOIHAETCA 3aK0H ka =10° I1a-
5
MS, IIe p — JaBIeHHe B ra3e B mackamax, V — oOwpeM raza B KyOHUecKHX MeTpax, k= 3

Haiinurte, kako o6péM V (B ky0. M) OyaeT 3aHHMaTh ra3 OpH JaBIEHHH p, paBHOM 3,2- 100
IIa.

B =xozme paciiaja palHOaKTHBHOI'D H30TOIIa <o Macca VYMCHBIIACTCA IIO 3aKOHY

m(t) =my- 2_’”, rie mp — HadaldbHasd Macca H30TOIa, { — BpeMdA, MPOoIIeaee 0T HadalbHOIO

MOMCHTA. T — IICpHOO IIOIYypacIialia. B HauanpHBEIH MOMEHT BpCMCHH MacCa H30TOIIa 40 wmr.
HEPHGI[ €TI0 IIodypaciiaia COCTABIACT 10 MuH. Hﬂﬁ,ﬂHTE._ CpE3 CKOJIBKO MHHYT Macca H30TOIIa

OyIeT paBHA 5 ML

VpaBHEHHe IIpolecca, B KOTOPOM Y49acTBOBAl a3, 3allHchiBaeTcd B BHAe pV® = const, rie
p (Ila) — maBneHHe B rasze, V — o0beM raza B KyOHUYECKHX MeTpax, d — MOJIOKHTeIbHAA
KOHCTaHTa. [IpH kakoM HaHMEHBIIIEM 3HaUueHHH KOHCTAaHThI ¢ YMEHBIIEHHE B JIBa pa3a o0beMa
rasa, y4acTBYIOIIETO B 3TOM MIpollecce. MPHBOIHT K YBEIHUCHHK JaBICHHA He MeHee. UeM B 4

pasa?




3agauum ¢ gJorapupmamu

1

EMKOCTE  BEICOKOBOIBETHOIO — KOHIEHCATOpa B TENEBH3OPE
C=2-10" @. ITapannensHO ¢ KOHISHCATOPOM MOIKIHOYEH PE3HCTOP
C CONPOTHBIEHHEM R =35 -10° OM. Bo BpeMsa paloThl TeleBH30pa
HalmpsKeHHEe Ha KoHIeHcatope U, =16 kB. Ilocie BBIKIHOYEHHA

TEJICBH30Dd HAIIPAKCHHEC Had KOHICHCATOPC YGL[EHET OO 3HAICHHA

L‘."

> (9.
U
rne  a=0,7 mocTofAHHad. OmnpenenHTe (B KHIOBOJIBTAX),
HaHOOIBIIeEe BO3MOMKHOE HalpAKSHHE Ha KOHASHCATOpe, €CIIH IIOCHE

BRIEKIIOYSeHHA TelIeBH30Pa MIPOIUIo He MeHee 21 ¢

U(xkB) 3a Bpemi, ompelengeMoe BRIpakeHHeM f=a RC log,




1 oborpeea noMeIlleHHA, TeMIleparypa B KoTopoM paeHa I_ = 20 O,

gepes  pagHaTop — OTOIUIEHHA,  [OPONYCKAKT  TOpAYIVED  BOIOY

TeMmeparvpoH I, =00 C . Pacxon NpoxXoOdlieH 4epez TpyOy BOIBI

m = 0.3 kr/c. IIpoxons nmo TpyOe paccTOAHHE X (M), BOJAa OXTaKIacTCH
CTH I, -1

o0 TemMIepaTyvpbl T[ {'_“}. NIpHIeEM x=o—log, 2—2 (M), TIIOe
¥ I -1
. y:ix Bt
c=4200 = TEILTOEMKOCTE BOIBIL, y=2l—7
kr- C M- C
KOo3(PHIHEeHT TelmooOMeHAa. a o =0.7 — nocTosHHad. o KakoH

TeMIlepaTypsl (B Irpagycax LledbCHA) OXJIAaIHICA BOIA. €ClIH IIHHA
TPpyOBI 84 M7

BomomasHEIH KOIOKON. COAEP/KAINHH B HAYaJAbHBII MOMEHT BPEMEHH UV =3 MOIb
BO3IyXa 00beMoM Vi = 8 1. MeIIeHHO ONYCKAIOT Ha AHO BogoeMa. [IpH 3TOM mpOHCXOTHT
H30TEePMHIECKOE CKaTHE BO3AyXa J0 KoHeuHoro o0beMa Vh. Pabota, coBepmaemMad Bomoi

V
IIPH C/KaTHH BO3ZyXa. ompeemiercs BepakeHHeM A = avT log, V_l (JIx). tme o = 5,75 -
2

noctogHHad, a I = 300 K — tenmeparvpa Bo3zayxa. Kakoil o0sem V5 (B IHTpax) cTaHET
3aHHMATh BO3IYX. €CJIH MIPH C/KaTHH ras3a OblIa cosepmeHa padora B 10 350 Tx?




3aua‘m HA TPUTOHOMETPUICCKHUEC YPABHCHUIA U HECPABCHCTBA

M= bpocHIH moa yrmoM (f K IITOCKOH rOpH30HTANBHOH MOBSpXHOCTH 3eMIH. BpeMma nmomeTa Ma4a (B ceKVHIAX) ONpeaendeTc
2upsin
no dopmyae [ = T PH KakOM 3Ha9eHHH yIda (f (B rpagycax) BpeMs IIOJeTa COCTABHT 3 CEKVHIBL €CIH MST DpocarT C

2

HadaTbsHOH cropocTeio Uy — 30 a/c? Cuamraiite, 9T0 yeKOpeHHE cBODODHOIO mageHns g = 10 m/c

Jetameio HexoTOpOro mpHOOpa ABNAETCA KBATPaTHAS paMEA ¢ HAMOTAHHEIM Ha HEe MPOBOIOM. 9epe3 KOTOPHIH IPONyIIeH
MOCTOAHHBIA TOK. PaMka moMeImeHa B OJHOPOJHOE MATHHTHOE NIONe Tak, 9T0 OHA MO&ET Bpamarbcd. MowmeHT cHnel Ammepa.

CcTpeMAmeHca MoBepHYTE paMky, (B H M) onpegengerca dopaymoi M = NIBI “sin@, re I =2 A — crma ToKa B pamke, B =3-10 3
Tn — 3pavenne HEAVENHE MargETHOTO moma, | = (0,5 v — pasmep pamin, N = 1000 — ugcoo BHTEOR MpoBOTa B paMie, f — OCTPEIR
VIOI MeEIY MepIeHIHEYIIpOM K paMEe H BeKTOpOM HHIVEUHH. [[pH KakoM HamMeHBmMeM 3HAISHHH VITIa ¢ (B rpagycax) paMiKa
MOAKET Ha9aTk BPAIIATECA, C/IH 19 3TOr0 HyAHO, ITO0E packpyIHEaIHA MoMeHT M Oprn He Mensme 0,73 H m?

3

JlatTdHK CHOHCTPYHpPOBAH TakHM o0DpasoM. 9TO €0 aHTeHHAa JOBHT PagHOCHTHAL KOTOPEIA 3aTeM mpeoOpasyeTcd B
JTeKTpPHICCKHIl CHIHAL H3MEHAIOITHACE co BpeMeHeM mo zakomy U = Upsin{@f 4 @), rae + — BpeMa B cekyHIAX. aMILIHTYIA
Uy =2 B, gactora ® = 1207/c, daza ¢ = —3(", JlaTunk HACTpOESH TaK, 9TO eC/IH HANPAACHHE B HeM He HEme 9eM | B, saropaercs
nmammodka. Kakyio 9acTe BpeMeHH (B IPONEHTAX) Ha IPOTEASHHH TIEPROH CeKVHIBI MOCTe HATata paboTEl TaMIIOTKa OVIET ropeTs’

A

Hebonpmoi MA9IHE OpOCarOT MOT OCTPEIM YITIOM (f K IUTOCKOH TOPH3IOHTATBHOH MOBEPXHOCTH 3eMIH. MakcHMAaNTEHad BEICOTA
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Uy
mojIeTa MAYHEA, BRIpAKEHHAS B MeTpax, ompegenderca dopmymoi H 4—D[1 —cos2at), rae Uy = 20 M/c — HaUaTEHAd CKOPOCTE

L

MAYHEA, 4 £ — YCKOpEHHe CBODOTHOTO mafeHHA (camTaiite g = 10 M/c?). [IpH KakoM HAHMEHEITEM 3HAYCHHH YITA ¢ (B Tpamycax)
MATHE [IPOJETHT HAT CTEHOH BEICOTOH 4 M Ha paccToasuH | M7



Hebonemo# MA9HE DpOCAT Do OCTPERIM VIIOM f K IIOCKOH TOPH3OHTAIBHOH MOBEDXHOCTH 3eMaH. PaccTosmme. KoTopoe
2

Ly . ;
NpOTETaeT MAMHE, BEMHCIRETCA Io dopyyae [ — — sin2¢ (M), rae vy = 20 M/c — Ha9aTEHAY CHOPOCTE MAYHEA, @ £ — VCKOPEHHE

~ o 3 2
ceobogHOTO mageHHA (camTafte g = 10 w/c”). IIpH kakom HaHMeHBINEM 3HAYEHHH VIIa (B TPagycax) MATHE TEPEIeTHT PEeKy
mupHHoHE 20 M7

6

Karep momzen mepeceds pexy mmpHHOH L = 1) M u co cropocTeio Tedemna = (.5 M/c Tak, 9700 DpPHYATHTE TOTHO
HANPOTHE MecTa OTnpaBleHHd. OH MOKET JBHIAThCA C PA3HBIMH CKOPOCTAME, IIPH 3TOM BpeMs B IVTH. HIMEPAEMOE B CEKVHIAX,

L
ONpedeIdeTC BRpakeHHeM [ = —Ctg 0, roe & — OCTPEIH VIO, 3aJal0IIHH HAllPAaBIeHHE eT0 JEHACHHA (OTCIHTEIEASTCA OT Oepera).
U

[Tox kaxsyM MHHHMATEHEIM VITIOM (¢ (B Irpagycax) HVAHO IUIEITE, TTOORI EpeMd B IVTH 0BT0 He Domsme 200 ¢

Pa3zublie 3agaun
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Pefituar R HHTCPHCT-Mara3HHa BBITHCIACTCA IIO d]ﬂp:k[}rﬂe
Frnox = Fakc
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rme m— 0.7’ [owe™ CPEMIA OICHKA. JAHHAL IKCHEPTAMH. Fyon— CPEIHAT
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OLIEHKA. JaHHAaA HOKyIaTelAMH., K — YHCIO MOKYIIATENeH. OLIEHHBIIHX MarasuH. Haioure
PEHTHHT HHTEpPHET-MarasHHa, €C/IH YHCIO0 NOKVIaTeleH. OLeHHBIIHNX MarasHH, paBHo 24,
HX CpenHAd olleHKa paeHa (.86, a olleHKA 3KCnepToB paBHa 0.11.



HeszaBHCHMOE aréHTCTBO HAMEPEHO BBECTH PEHTHHI HOBOCTHEIX H3IaHHH Ha OCHOBE
MoKa3aTeleil HHQpOPMATHBHOCTH [/, ONIePaTHBHOCTH Op H 00BEeKTHBHOCTH 17 MyOIHKAIIHI.
Kax eIl moKa3aTeaIb — IEI0€ YHCI0 0T —2 10 2.

CoCTaBHTEIH PEeHTHHra CIHTAKT, YTO HH()OPMATHBHOCTH MyOIHKALHI IIEHHTCA BTPOE.,
a 00BEKTHBHOCTE — BIBOE JOPOKE., UeM ONEPaTHBHOCTE. TakHM o00pa3zoM. (opMyIa
IpPHHATA BHI
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HafiguTe, KaKHM JO0TKHO OBITh YHCIIO 4, YTOOBI H3JaHHE, V KOTOPOTO BCE MOKA3aTeIH
MaKCHMAaJIbHEI, TOTYIHI0 OBl peHTHHT 30.
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PefiTHHT R HHTepHeT-MarasHHa BEIUHCIAeTCcA [0 (opMyIe
R e
IIe 7nox — CPEOHAd OIeHKAa MarasHHa IHokynareaIaMH (oT O go 1), ryx.— OIIEHKa

MarasHHa skcnepraMa (or 0 go 0.7) u K — 4YHCIO DOKyIIaTelei. OIEeHHBIIHX MarasHH.
HalinnTe pedTHHI HHTepHeT-MarasHHa «berTa». eClIH YHCI0 MNOKyIareleid. OCTaBHBIIHX
OT3BIB O MarasHHe, paBHo 20, HX cpeaHAA OoLleHKAa paBHa 0.65. a OLI€HKA 3KCOEPTOB paBHA
0.37.



