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OT peJaKTOpOB CepHH

Tipexkae yeM BBl HauHeTe paboTaTh ¢ HAMHMH TETPaJAME, ME XOTHM A8T)
pHIE IOSCHEHUA M COBETEL

3usaMeH no matemaruke B 2010 rogy cocroMT H3 AByx dacTeil: B fep
12 npocThIX 33729, B KOTOpLX TpebyeTcs KpaTkuil oTser (B1—B12); ro BTC
6 CIONHBIX 34484, TpeGyronmy pasBepHyTOro pemenus (C1—C6).

Hawm pafoune Terpaau OpraHM3OBAHE! B COOTBETCTBHH € 3aAaHHAMM |
A TIO3BONAIOT BaM MOATOTOBUTLCA K BHIIOAHEHMK) BCeX 3aflaHHH 3TOH ua
M YCTPAHATE NPOGEE B CBOMX 3HAHHAX,

Tem M3 Bac, A4 KOO [MABHOE — 3T0 HaGpaTh MHHHMAIBHEBIR aTTeCTALY
MEl pEKOMEHAYEM OPHEHTHPOBATLCS Ha YCTONMMBOE, Ge30MHG0YHOe Pelues
U3 5T0i Meppoi 4acTH. (XoTd B pearbHOCTH MUHHMANbLHOR YHCAC 3a8aHul, K
PELUMTE BepHO, MOXET COCTABUTE 5, HO BeAb BAM HYXKHO 3aCTPAaXOBAYBCA (
ommubru!} JTH 8 (map Goapwe) 3afaHuil HyxHO BHOPaTh HCXOAA H3 TOTQ, Wl
DOHHMAEeTe MX YCUIOBHSA, BAM 3H4KOM MAaTEpHai M B LIKOAE BRI XOPOIIO CHpan
JIOrHYHBIMH 3a7aHAMH (He o0a3aTelbHO B Kypee MaTeMaTHis 11 kaacea, a He
Bcero ofyueHns). [IpH 9ToM crnefyeT E NePBYIO OYepeab YASNATE BHUMAHAE T
KOTOpHIE ¥V Bac Yke NOAYYATCd, JOOHRAACE MAKCHMAMEHO HAASKHOTO UX Bbl
OTPAHAYHEAA CeOH BPEMEHEM,

Te u3 Bac, KTC OPHEHTUPYeTCAd Ha MOCTYIVIEHHE B BY3, KOHETHO, TIOHM!
HeNaTefLHO C BEICOKDI HAZeHOCTBIO PEllaTh BCe 3a3JaY 4acTd B --near
TaKoif 3ajauH M BIIHCKIBAHHE OTBETA B JINCT HA 3K3aMeHe YViiZeT BpeMeHH Me
sajaqy qactu C, Kanxo Gyaer, e BH omHbeTeCk H NOTEPAETE HYKELIN Sa7
Ao6UBATbCA YBEPEHHOrO BHIIONHEHMA BCeX 3aJaHWi nepro# gactH, Goakld
yaeNAA TEM 34449aM, KOTOPBEIE BHIZHIBAIOT HauGo/IbIIHe 3aTpYIHEHUA. YCTPA
JIOB B BalUHX 3HAHWAX IIOMMKET BaM U B pafore ¢ safanusmMy yacTu C. Cnpea¢
KOTOPOE BEl MOXKETE VE€PEHHO 683 OIIHGOK BEITOAHATE BCe 3aaHuA nepeoit +
[IAHHPOBATh OCTABIISECA BPeMA Ha SK3aMeHe Ha 331aHHA BTOpOoil 4acTH.

Pafiory ¢ TeTpajbio creyeT HaYaTh C BEIMOAHEHUA AHarHocTHYecKkodH pat

3aTeM pPeKOMEHAYETCA NIPOYHTATEH PeIleHHs 3aAad, CDAaBHHTh CBOHM PEIN
LeHHBEMH B KHMTe. [0 TeM 3aJadaM, KOTODEIE BEIIBATH 3aTPYIHEHHA, CeH
BTOPEHUA MaTepHaaa Mo y4eOHUKY HAH € YUHTEIEM BRINOIHATD TEMATHYeCK

Jna 3aBepLIatoIEr) KOETPOLA TOTOBHOCTH ¥ BHIICMHEHHIO 3aJaHHH €007
nosHmpH EFD oIyxaT quargocTudeckie paboTel, NPHEEASHHEIE B KOHIIE TET

Pafiora ¢ cepueil pabourx TeTpagedt «EI'D 2010. MaTeMaTHka» NO3BOAMT
KpaTYadImie CPOKH THKBUAMPOEATE NPOGEAH B 3HAHHAX, HO He MOKET 3aMei
THHYECKOTO TIOPTOPeHHA (M3y4eHHA) Kypea MaTeMaTHKH|

HenaeMm ycmexa!

Tpenuposourad paboma 7

T7.4. EMKOCTD BBICOKOBOIETHOTO KOHAEHCATOPA B TEIEBH3I0pE
C=3-10"% ®. [TapasnenbHO ¢ KOHIEHCATOPOM TIORKIONEH pe-
3MCTOP ¢ CONPOTHBAeHHeM R = 5-10° Om. Bo Bpema pa6oTsl Te-
NeBRsopa HANpAXeHHe HAa KoxfgeHcarope Uy =9 kB. Hocne BEI-
KIOYEHHA TENCEH30pa HAMPAKeHHe Ha KOHACHCATOpE yORIBaeT
Zo 3naverHa U (kB) za BpeMA (B CEKYHAAX), ONpPeAcAeMoe Bhl-
PaKEeHHEM

U
t = aRClog, 77,

rae o= 1,1 —nocroanHad. OnpegenuTe (B KIWIOBOABTAX) HAH-
Gonpinee BOIMOXKKHOE HaNpsKeHUe HAa KOHASHCATOPe, eC/IH NIoC/e
BEIKTIOYEHNA TEAEBH3GPA IPOLLTO He MeHee 33 ¢.

T7.5. EMKOCTH BBICOKOBOJABTHOTO KOHAEGHCATODA B TENEBM3OpE
C=5-10"% ®. [TapantensHO ¢ KOHAEHCATOPOM MONTIOUEH pe-
3HCTOp ¢ CONpOTHBEAeEHeM R =4-10° Ou. Bo BpeMa paGoThI Te-
JepH3opa HanpMKeHWe Ha KoHZeHcatope U, =6 KB. Ilocae BH-
KMIOYEHHA TeleBU30pa HAMPMKEeHHe HA KOHJeHcaTope yGuBaer
Ao sHaveHua U (xB) 3a spemd (B cexyH7ax), onpelendemMoe Bhi-
paKeHHEM

t = aRClog, %,

rie ¢ = 0,7 —nocrodaHHad. Onpegenute (B KHIOBOALTAX) HaH-
GoaBIIee BOSMOKHOE HANPAKeHUE HA KOHACHCATOPE, eCIH nocse
BBRIK/TIOYEHHA TeNEBN30pa PONLIC He MeHee 14 c.

T7.6. EMKOCTD BHICOKOBONETHOTO KOHZEHCATOPA B TeTeBM3Ope
C=6-10"% ®. MapantenbHo C KOHAEHCATOPOM TOAKIIOYEH pe-
3HCTOP C CONPOTHENeHHeM R=5-10° Om. Bo Bpema paGoTH Te-
eBU30PA HaMpAKeHHe Ha KoHAeHcatope Uy =8 kB. Ilocne BH-
KAI09eRHA TEIE€BH30pa HANPAKeHHe Ha KOHJeHCaTope yOBBAET
Ao spageHHA U (xB) za Bpem: (B cexyHZax), oNpedcifeMoe BbI-
paxeHNEM

t = aRClog, %

rae o = 0,7 —nocroaHHag. OnpefennTe (B KMIOBOALTaX) HaH-
GoBIes BOMOXKHOE HAITPAMKEHNE Ha KOH/ISHCATOPE, eCAH N0
BHIKTIOYEHHA TeleBH30pa NPOLUUIO He MeHee 42 ¢.



Beegenue

He 6yaer npeypemmueHHeM CKa3aTh, 9T0 MNABHAA Lefb MAYYEHHA HAYK B WOKOIE — IO-
1%ITh, KAK YCTPOEH MMP BOKPYT Hac, MHpP — B IIMPOKOM CMBICAE 3TOTO (JIOBA: OKpYKAaIoWan
1€ KEBAA M HEKMBAA NPHpPoAd, obOIecTRO, COHANBHO-OKOHOMHYECKHE OTHOINEHHA, Aa-
WC YHYTPEEHHH MHpP YenoBeka. Mul XOTHM NOHATH CKPYKAIOMYIO HAC AeliCTBUTEAFHOCTD,
il raKKe HayuMThCH €8 MOJeNHPOBATE, OCO3HABATh eé MOBEIEHHE B [IPOLUIOM, YMETE Mpo-
1M03HPOBATh B GyaymeM.

HBReHUA HEWUBOH NPHPOALL ofNAZAI0T PAAOM 0COGEHHOCTEH, TFO3BONAIOIHY ZOCTATOY-
[0 TOUHO OMMCHIBATE I MPEACKA3HBATE X MCBEAEHHE. THaBHble K3 3THX 0CoBeHHOCTeH —
ICH3MEHHOCTE GH3HYECKHK H XMMHYeCKIX 3aKOHOE BO BDEMEHH, a TAaKKe HAHAeHHEE vué-
NBIME OTHOCHTEMBHO NPocThe GYHKIMOHANBHEIE 3AKOHE, ONMHCHBAWLIYE IPUGTIKEHHEE
MOACIH TakuX cHcTeM. I103TOMY OAHHMH H3 CaMBIX TIPOCTHIX H B TO K€ BpeMs HaHbonee
DKHEIME eCTeCTBeHHOHAYTHEIMH 3afadaMi ABAIOTC 33Ja4M Ha aHams GyHKIHOHANL-
TIRX 3aBHCHMOCTEI.

fspm dyrzapni — yAobHoe cpeacTBO MMPOOITCAHHA, OCOGEHHO pPaclpoCcTpaHEHHOE
1+ (pH3HKE M XHMHH. ANNapar MaTeMaTHYeCKOH CTATHCTHKH, a TAKKe KOMGHHATOPHKH H Te0-
PMH BepOATHOCTeH KPOME 3THX HAYK HCOONB3YeTCA B GHOMOTHH, MCHXOAOTHH, COLMOAQT I,
OKOHOMHKe U APYTUX 0BRaCTAX 3HAHUE, B KOTOPELX NMpPeANOATAIGTCA AaHAIN3 HaGAIOASHHUI,
ONBITHRIX AAHHEIX, pesy/IbTATOR H3MEpeHHIl, TECTOB, OIIPOCOB K Np.

SazaHua ¢ NPUKIAHEIM CogepKaHHeM, BITIOTeHuEe B 2010 roay B oKsaMeHALHOHHbE
napuarTsl EI'D mo maTeMaTHEke TTog HomepoM B0, npeacrarnatoT cofoit 3agaum Ha aHanms
HPACHHS, OITUCHBaeMoro Gopmynoii GyHKIMOHANBHOM 3aBHCHMOCTH. [IpH aTOM ABIEHHA,
{IOIOMEHHBIE B OCHOBY 3aa9H0H dalyms, 0TOOpaHH Tak, YT0 COOTBETCTBYIONIE GYHKIIMH
IBAAIOTCA NPUBLIYHBIMH A1 MWIKOABHHKOB: 3TO JUHeHHAA, KBaApaTHYHAA, CTEICHHAS, NO-
KazaTenbHad, forapudMHUeckas WIN TPHNCHOMeTpHYecKHe GYHKIINH,

Kaenas us gabyn npeacTabiser coboit ONMMcalie TOTO Wik HHOTO ABAEHHA ¢ YRA3aHHEM
(opMyEL, KOTOPOI OHO ONHCHIBASTCA, MAPAMETPOR H KOHCTAHT B 3T GopMyse U Heobxo-
JAVMEX eAHHHL H3MePeHuA. Bee eHHIBI H3MepEeHUS IPHBESEHb B eiTHOH ACTIOAB3YeMOH
1 sagave cucreme eanHul (CH wiin CI'C), H oT y4anmxcd He TpeGyeTcd TTepeBoaa eAHEI
M3MEePeHHS U3 OTHOH CHCTEMEL B APYTYIO.

PemreHre NpeINoKeHHBE 34149 YCIOBHO MOXKHO pasfienyTh Ha HeCKONBKO MaroB:

4) aHAAH3 YCAOBHA H BRIUICHeHHe (QOPMYIB, OMMCHMBAMLIEH 3aJaHHyl0 CHTYaLHIO,
d TalcKe 3HaYeHHH NapaMeTpoB, KOECTAHT WM HaYalbHEX YCIOBHH, KOTOpEe HeoOXoAHMO
OACTABUTE £ 3Ty GOPMYILY;

6) MaTeMaTHYecKas HHTepIpeTAalus 3aJa4H — CBefeHHe e€ K YPaBHEHHIO HAH HepaBeH-
CTBY U erc pellieHHE;

B) aHATH3 NOAYYEHHOTO PelleHMd.

MNpONTHOCTPHPYEM 3TOT ITOAXOA HA HECKOIBKUX IIpHMEpaX.

Beedente

3agaga 1. Beicora Hag zemaéii nogGpolleHHOro hBepx MSYa MEHAESTCA T10 3N
h(t) = 1,6 + 8t — 5¢2,

rfle h — BBICOTA B METPAX, t — BPeMA B CEKYHAAX, Mpollejlies ¢ MoMeHTa Gpock
CeKyHA MAY GyAeT HaXOZUTHCA Ha BRICOTE He MeHee TpEX MeTpoB?

Pemenne. $opmynoit, OIIHACHBAIOMIEH H3MeHeHHEe BEICOTEL MAYA ¢ TeUeHUEN
ABNALTCH

Rit) = 1,6+ 8t —5¢2,

B 3Ty Qopmyny He TpeSyeTcs MOACTABNATH 3HAYEHHA MMADAMETPOB Wi KOHCTAHY
PemriM safady ABYMA clocoOaMu: cBeféM €8 K PellleHHI) YPABHEHMA U K
HepaBeHCTRa. 3aMeTbTe, YTO B JaHHO 3a/a4e CBe/IcHHE K HepaBeHCTEY MpeAngy
cBeJeHHA K yPaBHEHHIO.
Cnocof 1. OnpedeHM MOMEHTH BpeMEHH, KOT/a MAY HaXOZHACA Ha BBICOTE
MeTpa. JlAs 3TOrO pellliM ypaBHeHue h{t) =3:

t=0,2;

hit)=3 & 1,6+8-5°=3 & 5:°-8t+14=0 < [r—14

TpoaHaNM3HPYEM TOAYIEHHbIH Pe3yARTAT: NOCKMBKY [0 YCIOBHE) 3a4a9H M.
CHH3Y BBEPX, 3TO O3HAYAET, YTO B MOMEHT BpeMeHH ¢ = 0,2 (c) MAY HaXQNUJIICH
3 meTpa, ABHTaACE CHH3Y BBEPX, 4 B MOMEHT BpeMenM t = 1,4 (¢) MAY HaxOZun
BEICOTE, JBHTAACh cBepxy BHH3. [103TOMY O HAXOAH/ICA Ha BLICOTE He MEHEE 7|
1,2 ceKyHALL

Cnoco6 2. YcIoBHe «MAY HAXOANTCA Ha BBICOTE He MeHee TPEX MeTpoB» KR
HepaseHCTRY h(t) z 3. PelinM ero:

M) 23 & 16485223 & 562—8+14<0 < 02551,

[Ipoananu3HpyeM NOAyYeHHbIH pesylbTar: MaY OyaeT HaX0AUTLCA Ha YKasaHt
B epHoj BpeMeHH oT 0,2 A0 1,4 cexyHZEL, T. e, B TedeHHe 1,2 ceKyHaR.

Omeem: 1,2.

Tpumeuanse 1. ToyHBIX paBeHCTB B HUsHKe He GBRIBAET: Bce M3MepeHHd O
I0TCA ¢ KAKOH-TO [OIPELIHOCTHIO, 4 3AKOHEL BEIMOMHAKOTCA JIHILL ¢ HEKOTOPOH 1
Ozuaxo, pemas ypaBHeHHe M NpeacTaBassd cefe X4 Toro WIH HHOTO MpOoLEcea, b
MOMKEM MIOIYYHTb H pPelleHHE COOTBETCTEYIOIIETO HepABeHCTBa. (BCHoMHMTE
TEpPBANOB ANA pelllcHHS HepaBeHCTB — OH OCHOBAH HMEHHO Ha 3ToH mgee.) B
BIJTIOUEHHHIX B KOHTPObHO-I3MEPUTENEHEIE MATEPHAITBL, PACCMATPUBAIGTCSL T0,
UH, o0AaJaoumue CROHCTRAME, HeoGXOAUMBIMU N NPUMEHEHHS METOAA W
COOTBETCTBCHHO, A06aA H3 33749 ¢ IPHKAAIHEIM COACPHKAHMEM MOKET GBITh Chi
K YpaBHeHHIo, 00 K HEPABEHCTBY.



Bgederue

Brifiop TOro WIH HHOTC IyTH PEILSHHA Yaile Beero Gyaet ofycNoBaeH AHUHEMH Npeamo-
WHMHAME pemraouero. M3 ofimpx coodpaxeHHil MOXHO CKA3ATh JMILE, YTO PellaTh Ypas-
§1W114€, KaK NIPaBIi1o, TIPOLIE, Y4&M HePaBEHCTBO, HO WHTe PIpeTAHA NOAYYEHHOTO pellleHus
HHOTAA MOXKeT GrITH 3aTpyAHHMTeNbHA. B yuefHBIX NeAIx MBI IpeAiaraeM pellaTh 3afavd
AyMA cnocofaMu, BEE 3aBHCHMOCTH OT TOTO, Kakol AMeHHO TpeATOYTHTENbHES B JaHHOM
KOHKpeTHo#H 3a7ate,

OTMeTHM TaKKe, YTO 3aaHHA Ha pPelleHUe HPPAUHOHAMBHEIX H TPHTOHOMETPHYECKHX
IICPABEHCTE HE BXOJAT B AeHCTBYIOIUE CTAHAAPT HOAHOTO oblmero obpasoBaHUA Mo Ma-
TEMATHKe £a30BOTO YPOBHA W HE BRANYAKOTCA B SK3aMeHAIFIOHHEE 3aflaHMA Ga3cBOTO
YpOBHA. MEI peKOMeHyeM PacCMOTPEHHE COOTRETCTEYIOMUX HEPABCHCTB € YUAIMMUCAH,
M3YMAIOUHMY MaTEMAaTHKY Ha MpoQMAEHOM YPOBHE,

3apava 2. B 60xoBoil cTEHKE BEICOKOTO LFUIHHAPHYECKOTO BaKa ¥ CaMOoro Ha 3aKpeIUieH
Kkpad. Tlocne ero OTKPBITHA BOZA HAYMHAET BHITEKATh M3 Gaka, TMpH 3TOM BhICOTa cToAba
BOAHL B HEM, BEIp@KEeHHAA B METPAX, MEHACTCA TI0 3AKOHY

H(t) = 0,01t — 0,4r + 4,

riie ¢ — BpeMs (B MHMHYTAX), TIPOIIEANIee ¢ MOMEHTa OTKPBITHA KpaHa. B TeueHHe xakoro
WpeMeHH Boja GyAeT BEITeKaTh W3 Gaka? OTBET NpHBSAHTE B MHHYTAX.

Pemenue. Popmynoii, OHHCHBAIONIEN YMEHBIIEHHE BHICOTH CTOM0A BOABL C TEYEHHEM
npeMeHH, apaaercd H(t) = 0,012 — 0,4t + 4, 8 o7y QopMyily He TpeSyeTcA ITOACTABAATH
JHAYCHHA NapaMeTpos HAH KOHCTAHT, Pelurm sagaqy gpyms cnocobamu: cBegéM eé K pe-
1MEHMID YPABHEHIA U K PelleHHIO HepaBeHcTsa, 3aMeThTe, YTO B JaHHOM 3ajade cBeCHHE
i YPABHEHHIO PEANOYTHTENLHES CBEACHHS K HEPABEHCTBY.

Cnoco0 1. Boaa Gyaer BhiTekars H3 §aka, NOKA €€ YPOBEHb HE IOHMBMTCA A0 HY/A.
Onpeaenny TpefyeMoe Ha 3TO BpeMs, pelllad ypanHerne H (£) =0:

H)=0 < 0,012 - 0,4t +4=0 & t7—40t+400=0 &> ¢t =20.

ITO 03HAYALT, 970 MO NPOINECTEHH 20 MHHYT BCA BOJA BHTEYET H3 aka.

Cnocob 2. Yeacere «Boaa GYAeT BHTEKaTh 03 Gaka» SKBHBANCHTHO HepaseHCTRY I (¢) = 0:
1OKa Bbicota CToiaba Bogpl Gosnbllle HYIH, BoAa GyAeT BhTeKaTh U3 Gaka. Pellnm HepaeeH-
ero H(t) = 0:

HN 20 & 001204t +420 & £2-40r+4002 0 < (r—20)2 2 0.

TlpoaHanraMpyeM NOIYICHHBIH Pe3yfbTaT: HEPABEHCTEY VAOWISTBOPAIOT BCe 3HAUCHHS
nepeMeHHOI . 3TO 03HAYaeT, YTC BHICOTA CTOA0A He MOXMET CTaTk OTPUUATSARHOR HM
B KAKOH MOMEHT BpeMeHHU. Hyneporo 3HaueHHA BEICOTA cTONGA BOARI JOCTHTALT npw ¢ = 20,
TaxiM o6pazoM, cTeAG BOABL OMYCTHTCS A0 HY/A 3a 20 MUHYT.

Omaem: 20.

3agada 3. B 6oxoBOH cTeHKe BRICOKOTO IMAHHAPHYeCKOro 6aka y caMoro JHa 3aKpenién
kpaH. [Iocne ero OTKPRITHA BOAA HAWMHAET BHITEKATh W3 Gaka, MPH 3TOM BEICOTA CTONGA

L]

Baedenue

BOALRL B HéM, BHIpAKEHHAA B METPAX, MEHAETCA IO 3AKOHY
H(t) = at*+ bt + Hy,

o 1 2
rae Ho =4 M —HayalbHHH YPOBEeHE BOARL 4= 155 U b= —§ — TOCTOAHAEIE, {
(B MHHYTaX), MpoNIEAIee ¢ MOMEHTA OTKPHITHA KpaHa. B TedeHHe KaKOro HPEM
GyaeT BrITeKaTh M3 Gaxa? OTBET NpHBEUTE B MUHYTAX.

Pemenne, Popmynoii, onHcHBalOMEil YMEHbIIEHHe BEICOTH! CTOAGA BOALL € *
BpeMeHH, ARnAeTca H(t) = at® + bt + Hy. B dopMyay TpefyeTca MOACTABMTS !
B YCJIOBHU 3HAYEHWA 0APAMETPOB a U b 1 HadaneHbii ypoBeHBs BOAR Hy; mOMY4HMI

H() =0,01c - 0,4t +4.
JTHM 3a1a4a CBENAch K MpeAbAyINeit,

ITpumevarue 2, ME HAXOAHM 9pe3BHYANTHO BAKHLIM NOAYEPKHYTD, UTO HPH)
dopMyAE PYHKUHOHAABHEIX 3aBHCHMOCTE He SBIAIOTCA NPOW3BOMBHEIMH Mat
CKMMH BHpaeHHAMU! Uncnopbie Ko3pOMIMERTH B HHX MMeEIOT BIOMHE ONpel
$uapecky o OpHPOAY M cBA3AHE MeXAy coboil. B AelcTBUTEABPHOCTH BHICOTA (i
cTomba JKAAKOCTH, BHTeKAeH n3 aka dgepea KpaH Hefompinoro fHaMerpa,
¢ TeYEHHEM EPEMEHH [0 3AKOHY

H(t) = Hy— /2gH, ke + 51362,
e t ~— BpeMs (B caKyHAAX), MPONIeAnee ¢ MOMEeHTa OTKPEITHA KpaHa, Hy — Hava,
¢oTa cronba BOAb B METpaX, § — YCKOpeHHe CBOGOAHOTC HageHus B M/ 2 k—m
IIcLIAZEH [oNepeyYHEX CEYEHHI kpaHa 1 faka,

TeM caMbIM 3aaqi 2 H 3 — COOTBETICTBEHHO foMee HAH MeHee YOPOUEHHELE |
POBKH CACAYIOIEH 384a9H, KOTOPYIO MOXKHO NPEATOKITDL XOPOLIO YCNEBAIGIM |
KaM TpH NOATOTOBKE K 3K3aMEHY.

Jagaya 4. B GoxoBoil ¢CTEHKE BBICOKOTO BHICOKOTO IWIHHAPHIECKOTO BaKa ¥ ce
3aKPEIIEH KpaH. [locne ero OTKPHTHA BOAA HAMHHAST BHITEKATD 13 Gaka, PH 3TC
¢T0on6a BOAE! B HEM, BEIpAKEHHAS B METPaX, MeHAETCA 110 3aKOHy

H{e) = Hy— /2gH, ke + §12¢2,

/e t — BpemMsa (B ceKyHaaX)}, Npoliesliee C MOMEHTA OTKPHITHA kpaHa, Hy=20m -
Has BEICOTA CTO/GA BOABL, k = g5 — OTHOLICHHE II0WadeH NONCPLUHELX CEHeH
H 6aka, a § — YCKOpeHHe CBOBOAHOTC MaAenua (cuuTaiite ¢ =10 M/c?). Yepes ck
KVHJ TIOC/Ae OTKPBITHA KpaHa B fake ocTaHeTcd YeTBEPTh NEPBOHAYATEHOTO 0618
(Omeem: 50.)

B fanbHeHmeM 60NbIIHHCTEC 33a1% NPHBOANTCA B HEYNPOLIEHHOM BHAE. B 1
I'Y JaHa BEOAHAA JHArHOCTHIECKad pabora, mo3poAAoman oNpelefdTs CTeleHb

CTH YHaIHXCA K pelleHKIO 32484 ¢ IPUKIaAHBIM cojepxanrem. Janee pasofpanh
YH BBOZHOH AMArHCCTHYeCKOH pafoTel; Ha KKABIT THIT 3agaHMil IpUBeAeHE Y|



Beedenue

(rperuposouHble paGoThl 1—8). B KOHLE JAHB BAPUAHTH HTOrOBOI HPOBEPKU H KOHTPOIA
anarumii (Auardocrudeckie padors 1—3).

Kpyr 3agad4, mpeanaraeMuIX A MOATOTOBKH K 3K3aMEHY, ZOCTATOYHO NIMPOK: 3TC U 3a-
J1aH ¢ SKOHOMHAYECKHM COAepKaHHEM, H 34/[a9H O TEIUTOBOM PacliUPeHHH T, O COKpPAIe-
HHMA AAMHEL GBICTPO ABIKYINIXCA PAKet, 00 OnpeaeneHlH MYGHH KONOALER H 06 HCCIeAo-
BAHHH TeMiepaTypel 3863/, 0 IPOEKTHPOBAHIH IIOABOJHEIX aNaparos, 0 CReHTOODAHCTAX,
ABTOCOHUIMKAY, TPAKTOPAX B Aake O BOQOMAHEX KOIOoKONax. Bee 3TH 3anauu pasMelleHbl
B OTKPEITOM JocTyne Ha cajire http://mathege.ru.

HayuuTbes pelrats 3afauy — 0fHa W3 BOXKHeHIIHX Heaeil oOpazobanud, OBaageTs Ma-
TEMATAYECKHMH 3HAHHAMH, NOIBOAAOMIMY OMTHCHIBATE OKPYKAIOIIME Hac MUD, HaVIHTh-
€ COCTABAATH, AHANMHANPOBATE H HHTEPNIPETHPOBATE COOTBETCTRYIONIHE MATE MATHIECKHE
MOAETH — HaMBaKHean enp MaTeMaTH4eckoro 06pazopanisa. TIoMous B 2TOM HeRér-
KOM TpyAe H NpH3BAHA HALIA KHIDKKA.

Canxm-Tlerneptype, 2009
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JnargocTudeckan pabota

Omeemamt Ha 3a0anusf Jugznocmudeckold pabomst doaNcHb
ObiMb Ueabie YUCAQ UAYU KoHeuHbie JecamuyHtble O0pobu. Edunuyst
uaMepenuti 8 OMaemst NMUCAMB HE HYMCHO.

1. Ipu remueparype 0°C pensc Mmeer JAnHY I = 10 M. [Ipn
BO3PACTAHHY TEMHNEPATYPHl MPOHCXOAHT TRIUIOBOE pacliMpeHHe
pennca, H €ro JJTHHA, BRPAKeHHAT B MeTpaX, MeHSeTcA Mo 3aKOHY

() =11 +a ),

e a=1,2-10"% (°C)~! —koadpduienT TemroeBoro pacuHpe-
HuA, t° — Temneparypa (B rpaaycax Llenbcusa). ITpu xakoif TeM-
TIepaType peAbC YAJMHUTCA Ha 3 MM? OTBET BHIPa3sHTe B Tpajycax
Lenncua.

2. KamuemeTateapHas MalIMHa BEICTpe/MBAET KAMHH I10/ HEKO-
TOPBIM OCTPBIM YTAOM K TOPH30HTY € GHKCHPOBAHHOM HAYaABHOH
CKOPOCTBIO. TPaceKTOpPHA NOAETa KAMHA B CHCTEMEe KOOPAHHAT,
CBA3aHHOH ¢ MauntHoii, omHceBaeTcs GopMyaoi

y =ax?+bx,

1 -
TAe a=—155 M 1. b =1—nocToAHHEE TapaMerTps, X {M) —
CMELIEHHEe KaMHA 0 TOPH3OHTAMM, ¥ (M) — BHICOTA KaMHA Haj
3emnéit. Ha kaxom HanGonblleM paccTOAHUH (B MeTpax) OT Kpe-
TMOCTHORH cTeHBI BHICOTOH 8 M HY)XHO PacnofoXUTh MAllNHY, IT0-
OH KAMHH MpOAeTAIH HaZ CTeHO! HA BHICOTe He MeHee 1 MeTpa?

3. laa onpegenenuA 3ddeKTHBHON TeMIepaTypH 3BE34 HCTIOND-
3y1oT 3akoH CredaHa—BombiMaHa, COTACHO KOTOPOMY MOHI-
HOCTh USMYYEHHS HATPETOTO Tena P, uaMepseMas B BATTax, TIps-
MO TIPONOPIHMOHANLHA IIOIMAZU €TO IOBEPXHOCTH H YeTBEPTOH
CTeneHu TEMIIEPATYPEL:

P = gST4,

e o =5,7-10~% — nocTosHKas, IWIOLWAAb S H3MEDPAETCA B KBaA-
PATHBIX MeTpax, TeMnepaTypa T — B rpagycax KejibBMHa, a Molll-
HOCTE P —B BarraX. HapecTHo, YTO HeKOTOpad 3Be3fla AMEEeT

IVI0LIAAL HOBEPXHOCTH § = 1]—6 -10%° M2, a usMyuaeMas €10 MoILl-

HOCTB P He MeHee 9,12-10% Br. OnpeaennTe HAMMEHBNIVIO BO3-

MOXHYI0 TEMIIEPATYPY 5TOH 3BezAH. [IpyBeguTe OTBET B rpagy-
cax KeanBrHa.



Huaerocmuvecranr paboma

4. Tlepes OTOpaBKOH TeIIOBO3 M3Jain IYIAOK € dacToToH fy =
=440 I'u. YyTe mosxe U3jaa ryJoK MOAREBKAOMHN K mIaTdop-
Me TeIoeo3. Ma-3a apdexra Jonnepa yacrora BTOporo ryjka f
Gonbllle MePBOTO: OHA 3ABUCHT OT CKOPOCTH TEILI0BO3A M0 3AKOHY

[«

=Ly,

r/le ¢ — CKOpPOCTE 3BYKA B BO3AVXe (B M/c). YenoBek, cTOAILMH Ha
mratdopme, pazAMIaeT CUTHANK! [0 TOHY, €C/IH OHH OTAHYAIOTCA
He MeHee ueM Ha 10 I'u. Ompegemure, ¢ Kaxoil MUHHMaTpHOH
CKOPOCTBEI NPUGMIDKANCA K ILIATHOPMe TEIVIOBO3, €CIH UEAOBEK
CMOT PasAHJIHTL CUrHaME], a c=315 m/c. OTBeT BEIpa3HTe B M/C.

5. CKOpOCTh aBTOMOOI/IA, PASTOHSIOLIETOCA ¢ MecTa CTapTa Mo
TIpAMOMUHEHAOMY OTPE3KY IIYTH ANUWAOIH | (B KMioMeTpax) ¢ no-
CTOAHHBIM YCKOpEHHeM 4 (B KM/42), BHMUCIAeTCA IO GopMysne

v = 2la.

Onpegenure HaHMEeHBIIEE YCKOPEHHE, ¢ KOTOPHM JO/AKEH ZBH-
rarbeA aBTOMOOHIL, Y100, NPOEXAB OAUH KWIOMETP, IpHodpe-
CTH CKOPOCTB He Mehee 100 kv/4. OTBeT BbIPasuTe B KM/92,

6. B xome pacnaja pagHOaKTHBHOIO H30TOMNa €ro Macca YMCHE-
WaeTea 110 3aKOHY

m(t) =mg 2757,

rae my— HadanxbHad Macca U3oToMa, t — BpeMA, Npoluealee OF
Havana pacniaga, T — nepuos noaypacnaja B MUHyTax. B nabo-
PaTOPHH MOMYYUAH BellecTBO, cojepikaliee my =40 MI H30TOMNA
asota-13, nepuoa noaypacnaja xotoporo T =10 muH. B Teve-
HHE CKONEKHIX MMHYT Macca M30ToMa a30Ta-13 6yeT He MeHblIe
10 mr?

7. Ana ofiorpepa NoMelleHHSA, TeMIlepaTypa B koTopom T, = 20°C,
Yepes DpajuaTop NpPONYCKalT ropAYylo BoAy TYemIleparypoi
T, =60°C, Yepez paguarop mpoxoaur m = 0,3 kr/c poasL. Ilpo-
XOAA N0 paJHATOPY pPaccTOAHHE X =84 M, Boga OXJIAKIAeTCA A0
Temnepatypu T (°C), npuaém

TB i TI'I

x=aog, 2t
- y 82 T—T;.’
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Huaznocmuueckasn paboma

u Br
rae ¢ =4200 % — TentoéMKocTs Bogl, ¥ =21 5= — koaddu-
[[UeHT TelToobMeHa, a a =0,7 — nocrogHHad. Jlo KaKoH TeMIe-
paTyph (B rpanycax Llenbcusa) oxnaaurea Boaa?

8. [Ipy 6pocaHyu Ms9a 104 OCTPHIM YIVIOM ¢ K IUTOCKO# TOPH30H-
TaIBHOMN NMOBEPXHOCTH 3eMTH €r0 BPEMs B [ONETE, BhIPAXKEHHOE
B CeKyH/aX, paBHO

_ 2yysina

I 4
[Mpu KaKoM HauMMeHbLIEM 3HaYeHHY yria a (B rpafdycax) BpeMa
B rnonéTe Gyzer He MeHBIHE 3 CeKYHJ, ecyId MA9 {POCaloT ¢ Ha-
YanbHOH CKOpOCTBIO vy =30 M/c? CuuTaiiTe, YO YCKOPEHHE CBO-
GoxHoro nazenus g=10 M/c%.

9. Ha penscax crout wiardopma. CkelTGOpAHCT Nphiraer Ha Heé
€O CKOPOCTBIO vV =3 M/C IOA OCTPHIM YIIOM o K peabcaM. OT
TONUYKA IMAaThOpMa HAYHHAET eXaTh CO CKOPOCTLIO

U= m
T m+M

vcosa,

rae m = 80 xr— macca ckeiitOoparcra co ckedToM, a M =
=400 kr — macca raTdopMpL. 1o KakuM HanOOABILHM YIJIOM ¢
(B rpajycax) Hy>HO NPHICATh, TTO0Bl Pa3soTHATDh IATGOPMY A0
CKOPOCTH He MeHee ueM 0,25 m/¢?

10. Karep JojixeH Tiepecedb peKy WHPHHOM L = 100 M Tak, yTo6s!
IPUYAINTE TOYHO HaMpOTUB MecTa OTmpapieHHA. CKOpOCTD Te-
yeHud pekH u = 0,5 m/c. BpeMa B NVTH, H3MePAeMOE B CEKYHIAX,
PAaBHO

L
t=_ctga,

TIe o — OCTpHIH YTon Mexay ochlo KaTepa u nuHuMel 6epera (eM.
puc. Ha ¢.56). Ilog KakuM MUHMMAJBHBIM YIIOM « K Oepery
HY’KHO HAIlpaBUTh Karep, Jro6hbl BpeMs B myTH 6bU1o He Gonbine
200 ¢? OTBeT maiiTe B rpagycax.



3agaqH, NpUBOAMAIIHE K IMHEHHBIM YPaBHEHMAM
WIN HEPABEHCTBAM.
Pelnenne 3afagn 1 AMArHOCTUYECKOH padoThl

1. TIpu temnepatype 0°C peanc uMeeT piuHY 1o = 10 M. TIpu
BO3pacTaHUK TEMIIEPATYPEL IPOHCXOAUT TEIIOBCE PacllHpelue
pesibea, H €ro ATMHA, BEIpaKeHHasa B MeTpax, MeHAETCs 110 3aKoHY

) =LA+ a9,

ke a=1,2-107% (°C)~! —kosdpduument Temwrororo pacmupe-
HufA, ° —Temnepatypa (B rpaaycax Lienscus). TIpu kaxoii TeM-
nepaType pefbe yAAHHUTCT Ha 3 MM? OTBeT BHIPpAa3UTE B Ipadycax
Leabcua,

'y
/ /oAl § &

Peutenye. 3aga4da cBOAMTCS K PEIIEHNIO VPaBHEHNA
(&) —-Ilp=3 (mMm)
TNIpH 338 aHHBIX SHAYEHHAX JAHbL [ = 10 M 1 koabduuuenta Ten-
A0BOro paciuupenus a=1,2-107% (°C)~1:
H-1,=310"° © L+a-t)-1, =310 =
e Latt=3-10"7 @ 10:1,2.10%° =3.10"° =

. -3
e o= 3°10

—W < t°=25°C.

Omeem: 25.
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TpeuupoBoyHaa padoTa 1

T1.1. IIpu TeMneparype 0°C pennc uMeeT AanHy {p = 10 m. IIpn
BO3pacTaHHH TEMIIEPaTyYPHl IPOUCXOAUT TEIVIOBOE pacHINpeHne
pesbea, U ero IJTHHA, BHPAKEHHAA B MeTPAX, MEHASTCS 10 3aKOHY

W(t°y =114 a ),

rae «=1,2-10"% (°C)~! —koadduiiueHT Temosoro pacupe-
Hus, t° — Temniepatypa (B rpagycax Llenscua). [Tpw kakoi TeMne-
paType peibc YANHHKTCA Ha 4,5 MM? OTBeT BeIpasHTe B Fpajycax
Henbcwun.

T1.2. Ipu TemmepaType 0°C peabc HMeeT IUHY [y = 10 M. Tlpu
BO3PACTaHHH TeMIepaTypel APOUCXOIUT TEIVIOBOe paclliupeHHe
penbca, M ero AMHHA, BHpaXKeHHadA B MeTpax, MEHASTCH 0 3aKOHY

() =1(1+a-t°),
rae a=1,2-10"5 (°C)~! —xosddunuenT TemroBoro pacompe-
HHA, t° — TeMIepaTypa (B rpagycax llenscus). Tlpu kakol Tem-
TIepaType pefbc YATUHITCA Ha 6 MM? OTBeT BRIpasUTe B rpajycax
Hemscusn,

T1.3. [Ipu Temmepatype 0°C pembc HMeeT JMHEY 1y = 10 M. [pn
BO3PACTaHUM TeMICPaTYphl IPOHCXOAUT TEIUIOBOEe PACLIMpPEeHHE
penbea, H ero JANHA, BEpakeHHas B MeTpax, MeHASTCA HO 3aKOHY

Ity = (1+a-t°),

rae a=1,2-107% (°C) ! — KxoaddunuenT TemIoOBOro pacumpe-
HEA, t° — TeMmnepatypa (B rpagycax llenbscud). Tlpu Kako# TeMm-

neparype penabc YAIUHITea Ha 9 Mm? OTBET BHIpasMTe B rpajycax

[exbcud.

T1.4. [ipu Temnepatype 0°C penbc uMeeT Aiuny {; =15 M. [Ipu
BO3PACTAHUK TeMIIepaTyphl IPOHCXOAHT TEIUVIOBOE pacllHpeHHe
peinbea, U ero ANMHa, BhpaxkeHHas B METPax, MeHAeTCd 110 3aKOHY

e =lp(1+a-t),
rae a=1,2-10"5 (°C)~! — ko>$PHLHMEHT TEIUIOBOrO paciuHpe-
Hui, t° — TeMnepatypa (8 rpagycax Lleancha), Ipy kakoit Temie-

parype penbc VINMHUTCA Ha 4,5 MM? OTBET BRIpasuTe B rpajycax
Llenbcua.



Tpenuposounan paboma 1

TL5. Hekoropas kOMIaHUA MPOAAET CBOIO TPOAYKIHMIO 11O lieHe
p =600 py6. 3a equHUNY, IEpeMeHHEBIE 3aTPaTh Ha NPOM3BOACTBO
OAHON eAVHHUH IPOAYKIMH COCTABNAIOT v = 300 py6., nocTosan-
HEI@ PpacxoH npeanpuatua f =700000 py6. B Mecal. Mecaunas
OnepanvoHHad NpUOHLIb TIPEANIPUATHSI, BHIPLKEHHAT B PYGIaX,
BrIMMCAAETCA 110 Gopmyne;

n{q) =q(p—v)-f.

Onpeaenyre HaMMeHbIUMH MECAYHEI 0GBEM NPOH3BOACTBA ¢
(eAHHHL TPOAYKIVMH), IPU KOTOPOM MECAuHAf ONePAIMOHHAA
npHSsUIbL NpeAupUATHA GyAeT He MeHbIle 500 000 py6.

T1.6. HexoTopas KOMIIAHAA NPOAAST CBOIO TIPOAYKIHIO MO LieHe
p=>500 py6. 3a enuHUITy, TepeMeHHEIE 3aTPATH HA TIPCH3BOACTBO
OAHON eZHHUNE TIPOAYKIIMH COCTABASIOT v = 200 py6., nocTosH-
Hble pacxofer npednpuaraa f =900 000 pyS, B Mecan. Mecasdas
ONepanHoHHas NPUGEUL HPeANPHATHS, BHPOKEHHAA B pyGIsX,
BHYHCAAETCA o dopMyne:

nl{q) =qip-v)-f.

Onpeje/mre HauMeHBILMIT MeCAYHBIH OGBEM MPOM3BOACTRA q
(eAMHMLT IPOAYKINH), IIPH KOTOPOM MecAuHAs ONepANHOHHAA
TIPMOLUIL IPeANPUATHA GyAeT He MeHbLIe 600 000 py6.

T1.7. HexoTopas KOMAAHHA IPOJAET CBOK MPOAYKIMIO N0 LEeHe
p=400pyb. 3a eAMHHMIY, TepeMEHHbI 3aTPaTh HA POH3BOCTEO
OAHOH eZUHHIEI IPOAYKIHNH COCTABRAIOT v = 200 py0., mocToAH-
HBIE pacxoAs! npeanpusTua f = 500000 py6. B Mecaw. Mecaugan
OfepallHOHHAaA NPUOKUTL TIPEANPHATHA, BHIPAKeHHAA B pySmix,
BbIMHMCAAETCS IO dopMyIe;

n(g) =q(p-v)—f.

Onperiennre HauMeHBINHH MecSUHHNE O6LEM NPOM3BOACTBA q
(eAUHMI] MPOAYKINHU), NP KOTOPOM MecHdHas onepanHoHHan
TpUGLUIL IPeANPHATHA GyAET He MeHblre 300 000 py6b.

TL.8. HexoTopan xoMnaHuA IpoaaéT cBOK MPOAYKIIUIO MO LEHe
p =600 py6. 3a eguHuny, NepeMeHHbIS 3a4TpaThl HA IPOH3BOACTBO
OXHOH eAUHNLBE IPORYKITHH COCTARASIOT v = 400 py6., MOCTOAH-
HBI€ PACXOABL HPEANPHATHA f = 200000 py6. B Mecarr. Mecsuuas
ONepailiOHHasA NPUOHb NPeANpUATHA, BHPAXKCHHAA B PYGILAX,

15
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Tpenuposounasn paboma 1

BBIMHCIAECTCA IO GopmMyne:
(@) =qlp-v)-f.

Onpenenute HauMeHBIIHE MeCAYHHI 06BEM MPOHIBOACTEA §
(eZIMHUI] NPOAYKII), IIPH KOTODOM MeCAYHAA OflepalloHHAaA
OpHOHITE MpeATpHATHA OyaeT He MeHBIIE 400 000 pyo.

T1.9. INocke JoX A YPOBEHD BOAB B KOMOALE MOXKET HOBHCHTbBCH.
ManeuuK M3MepaeT BpeMA NaAeHHA ¢ HeOONbIIFX KaMelKkos B
KOJIOZEL] H PACCTHTHIBAET PACCTOIHHIE 0 BOABI 10 dopMyne

h = 5¢t2,

rae h — paccTodHMe B MeTpax, t — BpeMs Ma7IeHHA B CeKYHAAX,
npoleiiee ¢ MOMeHTa Gpocka. [lo AoXAd BpeMsd IafeHnd Ka-
MEIDKOB coctaraano (0,6 ¢. Ha CHWIBKO JOMKEH NOJHATHCA ¥po-
BeHb BOABL 110CHE JOXAH, 9T00b H3MepAeMoe BpeMA H3MEHHIUCh
Ha (,2 ¢? OTBeT BHpa3NTe B METPAX.

TLH10. ocae go#aa ypoBEHE BOAH B KONOALE MOKET IMOBBICATE-
ca. ManbyuK H3MepAeT BpeMsa MajeHHA ¢ HeOOMBIIMX KaMeIKOB
B KONMOJel H pacCYHTLIBAET PacCTOSHIE 0 BOAH TI0 Gopmyne

h = 512,

rae h-— paccTosiHHe B MeTpax, t — BpeMA HaZeHHA B CeKVHAAX,
Ipoiuenluee ¢ MOMeHTa Opocka, JIo Z0kKAA BpeMs HaZeHMA Ka-
MeWKoB cocTasnano 0,8 ¢. Ha CKONBKO ZO/MKEH NOAHATECH YPO-
BEHb BOAEI NMOCAE ZOXKAA, 91005 H3MepAeMoe BpEMA H3MEHHAOCh
Ha 0,2 ¢? OTBeT BHIpPAa3HTE B MeTpax.



3aaa4u, IpHBOAAIIHE K KBaZPaTHLIM ypaBHEHHSIM
HJIH HEPABEHCTBaM.
Pemienye 3aAauy 2 ANarHOCTHYECKOH paboThI

2. KamHeMeTaTeNEHAA MAUIWHA BEICTPENHBAST KaMHK TIOA
HeKOTOPbIM OCTPHIM VIJIOM K IOPU30HTY ¢ GUKCHPOBaHHOH Ha-
YaTeHOH CKOPOCTEIO. TpaekTopua NoNéTa KaMHA B CUCTEME KO-
OPAHHAT, CBA3AHHOH ¢ MAILUMHOMH, OMHCHEBaeTCA GopMYIOi

y = ax?+bx,

e a = —l—éo M~!, b= 1—mOCTOAHHBIE TTAPAMETDBI, X (M) —
CMellleHHe KaMHA N0 FOpH30HTaNH, ¥ (M) — BRICOTA KAMHA Haj
seMiéd. Ha kakoM HauGoablieM PaccToAHUH (B MeTpax) oT Kpe-
MOCTHOH CTEHbI BBICOTOM 8 M HY)KHO PaCTIONOKUTh MAIMHY, YTO-
GBI KaMHU ApojieTalH HaJ, cTeHo# Ha BHICOTE He MeHee 1 meTpa?

Pemrenne. 3aaata cBOAHTCA K pellteHHIO HEPAaBeHCTBA ¥ = 9
MIpH 33JaHHBIX 3HAYCHHAX TAPaMEeTPOB a U b
1

yz9 < ~mx2+x?9 =

= x?-100x+900<0 < 10 x <90 M.

Kamum 6yzayT mepefeTaTh KpeNOCTHYIO CTEHY Ha BHICOTE HE
MeHee 1 MeTpa, eclld KaMHeMeTAaTeNbHasA MalluHa OyAeT Haxo-
JUTBCA Ha paccTOAHHY oT 10 7o 90 MeTpCB OT 3TOH cTeHHL. Han-
Gosplee paceroaHue — 90 MeTpoOB.

Omaeem: 90.
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Pewtenue 3adauu 2 duazrocmuveckoll pabombt

PaccMOTPHM ellié ABa IIPHMeEpa.
2a, 3aBHCHMOCTE 0ObEMa CIpoca ¢ Ha IPOAYKUME) TIPEAIPH-
ATHA-MOHOLIONHCTA OT LeHbl p (Teic. pyb.) 3agadtea GopmMyaci:

q =100-10p.
Bhipydxa OpeAnpHATAA 3a Mecand r (B THIC. pyD.) onpejenieTca
KaK
rip)=q-p-
OnpeaennTe MaKCHMAaABHBEE YPOBEHD LIEHBL [, TIPH KOTOpOM Me-

cayRas BHIpydKa r(p) cocrasuT He meHee 240 Teic, py6. OTBeT
NpPHBEAUTE B THIC. PYO.

-_.,szOP-Drl
rinQ N

A
B i L\ <’
/11

" MAC

AN

PemreHHe. 3a7a4a CEOAHTCH K PEIIEHHIO HEPABEHCTBA F{ m=
= 240:

r(p) =q-p = (100-10p)p = 100p — 10p?,
r(p) 2 240 < 10p*-100p+240 €0 <
< p?-10p+24<0 & 4<ps6.

Omeaem: 6.



Pewueriue sadauu 2 duaenocmuveckoii patiomst

26. Ecu mocTaTodHo GBICTPO BpamaTe BeAEpKo ¢ BOZOM Ha
BepéBKe B BePTHKANBHON IOCKOCTH, TO Boja He OyAeT BrUTH-
BaThcA. [lpw BpamieHHH BeaSpKa CHIA AaBACHHA BOJAB Ha JHO
HE OCTAéTCA NMOCTOAHHOM: OHA MaKCHUMAAbHA B HIDKHeH Toure
H MHHHMaJbHa B BepxHell. Boga ke 6yeT BLUIHBATRCA, €CIH CH-
Ja ¢€ JaBleHHA Ha JHO OyZeT MOMOKUTENLHOH BO BCEX TOYKAX
TPAeKTOPHH, KpoMe BepXHEH, Tae oHa MoxeT GbTh PABHOU HY-
mo. B Bepxreit TouKe cHAa AaBACHHA, BEIPAXKEHHAS B HBIOTOHAX,

papHa
p2
P=m (T - ),
rAe m—mMacca BoAB B KIWIOTPaMMax, ¥ — CKOPOCTb JBMNEHUA
Bellépka B M/C, [ —/MHA BepEBKU B MeTpax, § — YCKOpEHHe
cBoGoaHOTC MazenHus (cuMraiite g =10 M/c?). C xaxoit MUHH-
Ma/bHOH CKOPOCTHI0 HAJO BpAllaTs BEAEPKO, YTOGH BOJA He BH-

THBAaNACk, €C/IH J/IMHA Bepéskn pabpHa 0,441 mM? OTBeT BhipasuTe
B M/cC.

Pewrenme. 3agaua cBOIUTCA K pElIEHUIO HepaBeHcTBa P(v) 2 0:
IPH 3afaHHOMN JymiHe Bepénku I, = 0,441 m

w2 m>0 2
-2 —_— —_—
P,Oﬁm(L 3)20‘:’0,441 1020 &

2 v=0
e vz 44] & vz21u/i
Omeent: 2,1,
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T2.1. 3aBUCHMOCTE 00BEMA CIpoca ¢ Ha NPOAYKUHIO Npeanpra-
THA-MOHOIIOAKCTA OT UeHH p (Teic. py0.) 3agaérca Gpopmynoit:

g =60-5p.

BEIpyYKa NpeanpHATHA 3a Mecal| r {B THIC. pyD.) ompeaenser-
ca Kak r(p) =q - p. Onpegenyre MaxkcHMMalnbHbH YpoBeHb Iie-
HBl p, TIPH KOTOpOM MecA4Had BEIPYUKA 1'(p) COCTABHT He MeHee
160 TeIC. PYH. OTBET NPHBEAUTE B THIC. PyE.

T2.2. 3aBHCHMOCTE 00BEMA CIIPOCA ¢ Ha NPOAYKIHIO IpeAnpHa-
THA-MOHOTIONMHMCTA OT LeHBI p {Thic. pv6.) 3agaérca popMymoil:

q=85-5p.
Bripyurka npeanpHATHA 3a MecAl r (B THIC. pyb.) onpeaenser-
ca xar r(p) =g - p. Onpegenure MaKCHMAadbHHH YPOBEHE Ie-

HBI p, IPH KOTOPOM MecasHasd BrIpydka r{p) COCTaBHUT HE MeHee
300 Teic. py6. OTBET NPUBEZNTE B TEIC. PyD.

T2.3. 3apHcHMOCTh 00BEMa CIIPOCa ¢ Ha IPOAVKIIHIO NPEANPHA-
THA-MOHOIIOINHCTa OT OeHH p (Thic. py6.) 3agaérca dopmynoit:

qg=70-5p.

Bepyyxka npeanpuATHA 3a Mecal + (B THIC. py0.) onpeaender-
cd KaK r(p) =g - p. Oupegeiure MakcHMalbHBL YpOBEeHb lle-
HH p, TIpH KOTOPOM MecsdHad BhIpydKka r(p) COCTABUT He MeHee
240 To1c. pyb. OTBET NpHBEAUTE B ThIC. PYO.

T2.4. 3aBUcHMOCTE 0fbEMA CIIpOca ¢ HA MPOAYKUMIO TpeAmpua-
THA-MOHOTIONKCTA OT LeHsl p (THC. py6.) 3agaéres dopmynoil:

q= 160 — 10p

BrIpyuKa NMpeANpHATHA 3a MecAn r (B THIC, Py0.) ompeaender-
ca kak r(p) =q - p. OnpeneauTe MaKCHMalbHEIN YPOBEHB 1Ie-
HEl p, IPH KOTOPOM MeCAIHAd BRIPYUKA r{p) COCTABUT HE MeHee
600 Tric. py6. OTBeT NpHBesuTe B THIC. PY6.

T2.5. Ec/in 40CTAaTodHO ObICTPO BPAILATh BEAEPKO ¢ BOAVH Ha BE-
PEBKe B BepTHKaMBHOH IMIOCKOCTIH, TO BOJA He OyAeT BEANBATHCH,
[Tpu BpallleHHH BeAEPKA CHAA ZABACHHA BOALI HA IHO HE 0CTASTCA
MNOCTOAHHOI: OHA MAKCHMAIbHA B HIDKHEH TOYKe H MUHNMAJIBHA
B BepxHeii. Boga He 6yJeT BLUIMBATLCA, €CTH CHIA eé JaBleHud Ha
JHO OyAeT MONOKUTEAbHOH BO BCeX TOUKAX TPaeKTOpPHH, KpoMe
BepXHeH, rle oHa MOXeT OBITh paBHON HYIO. B BepxHEH TOUKe
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CH1a JABNCHHA, BRIDAXKEHHAA B HBIOTOHAX, paBHa

2
v
P=m (T -g)’
e m — Macca BOJEI B mnorpal\max, Wo—_ CKOPOCTL JABHXeHII Be-

AEpKa B M/C, L — ANuHa BePEBKH B METPAX, § — YCKOPEeHHe CBO-
Gogroro nagenusn (cynraiite g =10 M/c%). C KaKoi MHHHMATL-
HOH CKOPOCTBIO HAAO BPAILATE BeAEPKO, YTOOH BOZA He BEUIHBA-
Jack, ek JAMHA BepEBKH paBHa 0,4 M? OTher BEpasHTe B M/C.
T2.6. Eciu gocTaTouno SEICTPO BpalaTh BeAEPKO C BOJOI Ha Be-
PéBKe B BepTHKANBHOM INIOCKOCTH, TO BOAA He GV/IET BHUIMBATHCA.
IIpH BpamieHny Bea€pia CHIa AaBleHUS BO/IB] Ha JHO He OCTaéTes
[OCTOAHHOMN: OHA MaKCUMa/IbHA B HIDKHe#H TouKe M MMHEMAasbHA
B BepxHeH. Bosa He GyAeT BRUTHBATBCA, €C/IM CHAA e€ JABAeHHA Ha
AHO ByzeT NONOXKHUTeNBHON BO BCeX TOUKAX TPASKTOPHH, KpoMe
BEPXHeil, rAe 0Ha MoXeT OLITh paBHOH HyM0. B Bepxneil Touke
CHAA AABNEHHA, BHIpaXeHHad B HEIOTOHAX, paBHA
2
P=m(F-g).

Te M —Macca BOAB B XMAOTPAMMAX, ¥ — CKOPOCTE ABIKEHMA
BeZ€pKa B M/c, L — JAMHA BepEBKH B METPAaX, £ — YCKOpeHHe
cBoGoaHOTO mageHma (cumraiite g = 10 M/c?). C Kakoil MHHH-
M&/IbHOH CKOPOCTBIC Hal0 BpaUlaTh BeAEPKD, YTOOBL BOJa He BH-
JHMBaNack, €CAN AMMHA BePEBKH paBHa 0,625 M? OTBeT BolpasHTe
B M/C.

T2.7. Ecau gocTaTovyHe OBICTPO BpanIaTh BEASPKO ¢ BOJOL Ha Be-
PEBKe B BePTHKAALHOM IVIOCKOCTH, TO BOAA He 6Y/IeT BRUIUBATHCA.
[Ipu BpallieHUH BeAEpKA CHAA JaBaeHHs BOAbI HA AHO HE OCTASTCA
NOCTOAHNOH: OHa MAaKCHMaNbHa B HIOKHEH TouKe M MUHHMAbHA
B BepxHell. Boga He 6yAeT BEUIMBATECA, eUIH CHJIA €6 JaBJeHHA Ha
AHO OyaeT MONMOXUTENHHON BO BCeX TOYKAX TPAEKTOPHH, KPOME
BepXHeH, rae oHa MoxeT OBITH DaBHOIT HyMIo. B BepxHeil Touke
CITA fABMEHHA, BbIpaKeHHaA B HBIOTOHAX, paBHA

r-n(-s)

TA€ nt—mMacca BOAH B KHAOIPaMMax, ¥ — CKOPOCTE ABMKEHUS
BEAEpKA B M/C, L-— A/ MHA BEPEBKH B MeTpax, § — yckopeHue
¢Bobogroro maaeHuz (cuuTaitre g =10 M/c?). C Kakoil MuHM-
MaNbLHO CKOPOCTBIO HAAO BpalliaTh BeAEpKo, YTobk BOAa He Bbl-
AMBANACD, €CH JIMHA BepEBKHM papHa 0,729 M? OTBeT BHIpasuTe
B M/C.
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T2.8. EeaH J0CTATOYHO BHICTPO BpalllaTh BEASPKO C BOAOH Ha be-
PEBKe B BEPTHKANBHOIM NAOCKOCTH, TO BoAa He 6yAeT BoliuBaTheA,
Tipy BpalleHHH BeAEPKa Cu/a JabieHHA BOZH Ha THO He OcTaéTca
[IOCTOAHHON: OHA MaKCHMAALHA B HIDKHEH TOUke H MHHHMAaTbHa
B BepxHeil. Boaa He Gyaer BEUTHBATHLCA, €CIIN CHUIA € JaBIeHHA Ha
JHO 6YJAeT MONOKHUTENbHOH BO BCeX TOYKAX TPaeKTOPHH, KpoMe
BepxHeil, Tae oHa MOxeT OHITb PaBHOH Hymo. B nepXHeil TOUKe
CIIa JAERJEeHHA, BRIPaKeHHAA B HBIOTOHAX, paBHa

2
p=m(T-s),

rfe m—Macca BOOBl B KIUIOTpaMMaX, ¥ — CKOPOCTh ABHMKSHHA
Bepépka B M/c, L — a7MHa BepEBKU B MeTpax, g — YCKOpeHHe
cBoGoAnoro mageHus (cuuraiite g = 10 M/c?). C kakoii MHHM-
MAABHOM CKOPOCTEIO HAZO BPAMaTh BeAEPKO, YTOOH BOAA HE BHI-
JIMBANACE, eC/IH JUTHHE BepEBKU paBHa 0,784 M? OTeeT BHIpasuTe
B M/C.

T2.9. KaMueMeTaTenpHas MallHa BHICTPEIMBAECT KaMHHA NOA
HEKOTOPHIM OCTPBIM YIVIOM K FOPU3OHTY ¢ GUHKCHPOBAHHOH Ha-
yasnbHOI ckopocThio. TpaeKTOPHA NOAETa KAMHA B CHCTEME KO-
OP/AMHAT, CBAZAHHON ¢ MaltMHOMR, onHcHBaeTcs dopmynoit

¥ =ax*+bx,

1
ea=—zs M 1b= % — MOCTOAHHEIE T1apaMeTpPH], X (M) — cmMe-
leHHe KAMHA [0 FOPH30HTAMH, ¥ (M) —~- BBHICOTA KAMHA HAJ, 3eM-
néii. Ha kaxom HanbGoaplleM PaccTOAHHU (B MeTpax) OT KpeTlocT-
HOR cTeHB! BEICOTOH 9 M HYXKHO PACIOIOKHTE MAITHHY, YTOGHI
KaMHH [IPONETATH Haj CTEeHOH Ha BEICOTE He MeHee 1 MeTpa?

T2.10. KaMHemeTaTepbHaA MAITHHA BHICTPEAHBAET KAMHHM IMOX
HeKOTOPHIM OCTPHIM YIVIOM K FOPM3CHTY ¢ (HKCHpOBaHHOH Ha-
YanpHOH CKOpoCTEX. TPaeKTOPHA TIOAETA KaMHA B CHCTEME KO-
OPAMHAT, CBH3aHHOMN ¢ MAIIMAGH, ormmchiBaeTea dopmynokt
¥y = ax*+bx,
1 4 7

e a=—1g5 M, b= § — MOCTOAHHBIE NAPaMETpPhL, X (M) —
CcMeleHHe KaMHA 10 FOPU3OHTAMH, ¥ (M) — BBRICOTa KaMHA HaJj
semnéi, Ha kakoM HaMGOABHIEM PacCTOAHHH (B MeTpax) OT Kpe-
IOCTHOH CTEHBI BECOTOH 14 M HY2KHO paclONOKHTb MAIIHHY, 9TO-
6Bl KaMHH MPOJIeTANH HAZ cTEHDH Ha BhICOTe He MeHee 1 MeTpa?
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T2.11. KaMHeMeTaTeNbHaa MalllMHAa BHCTPEAUBAeT KaMHH IOZ
HeKOTOPBIM OCTPHIM YTAOM K TOPM3OHTY ¢ GUKCHPOBAHHOM HA-
YaIbHOH ckopocThio. TpaeKTOPHA MONETA KAMHA B CHCTEME KO-
OPAWHAT, CBA3SAHHOH ¢ MalmmnHoH, onucsBaeTca opMyIoin

¥ =ax2+bx,

rie a= —% Ml b= % — MOCTOAHHEIE TTApaMeTpsl, x (M) —
CMEINEHWE KaMHA MO FOPH3OHTANH, ¥ (M) — BRICOTA KaMHA HaJ
3eMnéil. Ha xakoM HanGONbIIEM PACCTOAHUH (B METpax) OT Kpe-
NIOCTHOM CTEHB! BBICOTOM 9 M HYXHO PaCIIONOXKUTH MALIHHAY, YTO-
6H KaMHV ITPOETATN HaA CTEHOH Ha BEICOTE He MeHee I meTpa?

T2.12. KamHeMeTaTeNbHAA MalliHa BHICTPEAMBACT KAMHH NOJ
HEKOTOPEIM OCTDHIM YTIOM K TOPHU30HTY ¢ GUKCHpOBaHHOM Ha-

| qanbHOM cKOpOCTHIO. TPaeKTOpHA MONETa KAMHS B CHCTEME KO-

OpAXHAT, CBA3aHHON ¢ MaITHHOM, omHCHBaeTca GoOpPMyNoH

y = ax®+bx,

riea=- 21—5 ML b= % — MIOCTOSAHHBIE TAPAMETPHL, X (M) — eMe-
IIeHMe KaMHA IO FOPH3OHTAMH, ¥ (M) — BBICOTA KaMHA Haj 3€M-
néi. Ha xakoM HarGOIbIIEM PACCTOAHUH (B METpaX) OT KpenocT-
HO# CTEHH BBICOTOH 9 M HY)KHO PAacCIOAOHUTEL MAIIFHY, YTOOk
KaMHM TIpOJIeTaAH Haj CTeHOH Ha BEICOTe He MeHee 1 MeTpa?

T2.13. BeicoTa Haz 3eMAEl NoAOPOMEHHOro BBEpX MT4a MeHAeT-
cA 110 3aKOHY

h(t) = 1,4+ 9t — 562,

TAe h——BHICOTA B METpaX, ¢ —BPeMA B CEKyHJAX, IpoUIeAlee
¢ MOMeHTa §pocka. CKONBKO CeKYHA MAY GYAST HAXOAUTHCA HA
BHICOTE He MeHee Tpéx MeTpoB?

T2.14. ByicoTa Hag 3eMAEH NoAOPOMIEHHOTO BBEPX MAYA MEHAeT-
¢4 TI0 3aKOHY

h(t) = 1,2+ 10t - 5¢2,
rae h—BEIcOTa B MeTpax, ¢t — BpeMA B CeKYHZAX, Tpollefiee

¢ MOMEHTA Opocka. CKOABKO CEKYHA MAY GYAET HAXOAUTHCA Ha
BEICOTE He MeHee TPEX MeTpoB?
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T2.15. Bricota Haa 3eMiaéil mon6polleHHOr0 BBEpX MA4a MeHAeT-
cA TIO 34KOHY
h(t) = 1+11¢ ~ 562,

rae h —BHICOTa B MEeTpaX, { —BpeMA B CEKYHZAX, Hpollefinee
¢ MoMeHTa 6pocka. CKOMBKO ceKyHA MAY OyleT HaxOAUTBCA Ha
BBICOTE He MeHee TpEX MeTpoB?

T2.16. BeicoTa Hazg 3eMiéit mogbpoleHHOTO BBEPX MsAda MeHseT-
CA IO 3aKOHY

hit)=1,8+12c~5¢2,

rae h — BEICOTA B MeTpax, t— BpeMA B CEKYHAaX, Ipolealee
¢ MoMeHTa 6pocka. CKOMBKO CeKyHA MAY OyaeT HAXOAWTHCA Ha
BBICOTE He MeHee 4eThIpéX MeTPOB?

T2.17. B 60K0BO#! CTeHKE BEHICOKOTO IHAMHApHYeckoro Haka y ca-
MOro JZHa 3akpenndH xpaH. [Tocne ero OTKPHITHA BOAa HAYHHAET
BBITEKATh M3 aKa, MPH 3TOM BhICOTa cToAba BoAbl B HEM, BHIpa-
JKEHHAA B MeTpax, MEHAETCH 10 3aKOHY

&,2.2
H(t) = Hy — /2gHy -kt + Sk*t%,
TAe t — BpeMs (B ceKyH/aX), Iponrefiiee ¢ MOMEHTA OTKPRITHA
1
kpana, Hy =20 M— HayanbHas BEICOTa cTON0A BOZLL, k= 500
OTHOIDEHHE ILUTOWAAel TONepedHBIX ccyeHHM KpaHa H Baxa,
a g —yckopeHre cpofogrore najenus (cauratite g =10 m/c?).
Yepes CKOMbKO CEeKyHZ NMOCTe OTKPHITHA KpaHa B Gake oCTaHeTCs
YeTHEPTH IepPBOHAYANEHOTO 00béMa?

T2.18. B 60K0BOI CTeHKEe BRICOKOrO LUPIMHAPUYECKoro 6aka y ca-
MOTo JHa 3akperi€H kpaH. [locne ero OTKPBITHA BOAA HAYNHAET
BRITeKATk M3 6aka, MPH 3TOM BEICOTA cTonfa BOAkL B HEM, BHIpa-
skeHHad B MeTpax, MeHAETCA IO 3aKOHY

£,0.2
H(t) =H0—\f2gHo-kt+-2'k e,
rae t —Bpems (B CEKYHAAX), NpolleAliee ¢ MOMeHTa OTKPEITHA

1
kpaHa, Hy = 20 M— HadalbHasA BHCOTA CTONOA BOAHI, k= 500 —

OTHOWIeH#E IUIoajell MomepedHelx ceYeHHi KpaHa u Oaxa,
a g — ycKopeHHe ¢BoOogHOro nageHua (cyuraiite g =10 M/c?).
Yepes CKONBKO CeKyHI ITOC/IE OTKPRITHA KpaHa B faKe ocTaHeTes
YeTBEpPTh NePEOHAUANEHOrO 06béma?
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T2.19. B 6oKoBoi#i cTeHKe BHCOKOrC UHAHHAPHIECKOTO Daka v ca-
MOT© AHA 3aKPeIVIEH KpaH. Ilocie €ro OTKPETHA Boda HayuHAeT
BLITEKATE M3 6aKa, IPH 3TOM BRICOTA CTOI62 BOAH B HEM, BhIpA-
MeHHana B METpax, MeHAETCA 110 3aKOHY

H(®) = Hy - /2gHo -kt + 522,
rae ¢t —ppems (B CeKyHAaX), TpoLIejliee ¢ MOMEHTa OTKPBITHS
xpaHa, Hy = 20 M— Ha4a/ibHAA BEICOTA CTON0a Bogwl, k= 3{1)—0 —
OTHOlCHHE TUoWaAed MolepedHBIX cedeHUH KkpaHa U 6aka,
a g — yckopeH#e cBo0oAHOrO nageHna (cauraiite g =10 M/c?).

Yepes cKOMBKO CEKYHZ MOCAe OTKPHITHA KpaHa B 6ake ocTaHeTcA
YETBEPTh HEPBOHAYAALHOr0 obBéma?

T2.20. B 60K0Boit CTEHKe BHCOKOTO IIWIMHAPUYECKoro 6aKa v ca-
MOro JHa 3aKpeIl€H KpaH. [lociie ero OTKPEITHA BOZA HAYHHAST
BBITEKATE H3 6aKa, IIPH 5TOM BbICOTA cTo0A BOAB B HEM, BHIDA-
JKEHHafA B METpax, MeHAETCA IO 3aKOHY

g
H(t) = Hy— /2gH, - ke + Sk,
rae t~-speMAa (B CeKyHAaX), Mpollefulee ¢ MOMEHTA OTKPHITHA
1
: 300
OTHOIReHHE [UIoUlaAeil MonepeYHbIX CeYeHHE Kpala U Gaka, £ —
YCKOpeHHe cBOGOAHOro MajeHua (cuuTaitre g = 10 M/c?). Yepes

CKONbEQ CEKYH/ NOC/Ie OTKPHITHA KpaHa B 0ake ocTaHeTcd 4eT-
BEPTE IEPBOHAYAILHOTO 06BEMA?

KpaHa, Hy =20 M — Ha4yasbHaA BbICOTa c1oAGa BOAM, k =

3aja4u, NPUBO/ASAILINE K CTENECHHBIM YPABHEHHAM
HIH HEPABEHCTBAM.
Pemenne 3afa4H 3 AHArHOCTHIECKOH paGoTH

3. Jias ompeaeneHns 3dbeKTHBHOH TeMIepaTyphl 3BE3] HC-
noAB3YIoT 3aK0H CTedana—boabimaHa, COTIACHO KOTOPOMY MOL-
HOCTh H3yueHUd HarpeToro Tea MIpaMo MPoNopLIHOHANEHA L0
WA ero TTOBEPXHOCTA ¥ HeTBEEPTOH CTENIEHH TEMNEPATYPEL:

P =oST%,
e ¢ =5,7-107% — nocroanraa, wiomazne $ H3MepaeTcd B KBaj-

paTHEIX MeTpax, Temnepatypa T — B rpagycax KejxbBHHA, a MO
HOCTE P — B BaTTax. HMs3pecTHO, YTC HEKOTOPAad 3Be3Aa HMeEET

IOIAAE NOBEpXHOCTH S = Tlg -10%° Mm%, a uanydaemasd o Moml-
HoeTs P He MeHee 9,12 10%° Br, Onpeaenurte HAMMEHBIHYIO BO3-
MOKHYIO TemIlepaTypy 3Toil 3Beafsl. [IpuBedrTe OTBET B rpajny-
cax KeaperHa.

»

n );} “
§

tﬁ/
g

Pemenne. 3aga4a CBOAMTCS K PeOICHHIO HEPABEHCTBA
P >2912:10%
P H3BECTHOM 3HAYCHHH MOCTOAHHOM 0 =5,7 - 1079 1 3aganHOM

1
TIomaAM 3Be3AbI §= ¢ - 102 m2:

9,12-10%
P»912:10% & 08T 29,1210 & T2 =———
9,12.10% 4
> il —2=—— o Tz V256-10'2 = 4000 K.
eT 5,7-107%. - 10%
Omasem: 4000, :
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Pewseriute 3adauu 3 duaznocmuneckoil pabombsi

PaceMoTpum e oany 3azady.

3a. Ha Bepdu wrpkeHepH IPOEKTHPYIOT HOBHII annapar ana
TIOTPYAKEHUA Ha HeGonbue rayGuHEL. KOHCTPYKLUMA HMeeT Ky-
Guveckyro ¢opmy, a sHaymT, ACACTBYIOMAA Ha anmapar BhITal-
KHBawIad (apxuMesoBa) CIIa, BHPaXeHHAA B HBIOTOHAX, 6yaeT
OTIPEACTATLCA MO GopMyne;

Fy = pgl®,
1A p = 1000 Kxr/M> — WIOTHOCTL Boabl, | — HHA pebpa Ky-
fa B MeTpax, a g~ yCKopeHHe cBoBOZHOTO NaaeHus (camTaiiTe
£=9,8 m/c%), Kakoif MOXeT 6LITh MAKCIMANbHAR AnuHa pebpa
KyGa, 4TOGE O6eCIeYnTs SKCTIAYaTANHIO anflapaTa B YeIOBHAX,
KOT/la BETANKUBAIOWAA CHA NIPH NOTPY:KEeHNU He OyAeT IpeBoc-
xoauth 78400 H? OTBeT BhIpasuTe B MeTpax.
Pemenwue. 3agaua cBoAUTCA K pemmeHuo HepaBeHCTBA

Fy £ 78400

NIPH 3aZaHHEIX 3HAYEHUAX TVIOTHOCTH BOABI U ¥CKOPEHHH L‘BOﬁO,I[-
HOro OajleHHA:

FA< 78400 <> 1000-9,8-1 78400 = P <8 o 152 (m).

Omeem: 2.
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T3.1. Ha Bepdy HHXKeHephl IPOSKTHPYIOT HOBBII ammapar and
norpy;xesus Ha HeOoapmre rayOuHel, KOHCTPYKIHA UMEET Ky-
Oyueckyro GopMy, a 3HAYMT, cHaIa ApxuMeda, AeHCTEYIOWAA HA
annapar, 6yzet onpezensTbes o Gopuyie:
Fr\ =pg '!33

rae p =1000 Kr'/M* — MIOTHOCTE BOAB!, [ — MUHeltHbIH pasMep
anmaparta B MeTpax, g — yckopeHue cpoBogHOrO NafeHus (cuM-
taitre g=9,8 M/c?). KakoBE MOTYT GITh MAaKCUMAJbHEIE THHE-
Hble Pa3MEDPHI arapara, YTo6sl 0GecnedHTh €ro SKCTTYATALMIO

B YCIOBHAX, KOTAA BHITAJIKMBAIOWIAA CHIA NMPH MOrPY:KeHHU He
6yzeT mpepocxoanTe 9800 H? OTBeT BRIpasuTe B MeTpax.

T3.2. Ha Bepdu MDKkeHepH IIPOEKTHPYIOT HOBHI anmapar s
morpyseHHs Ha Hebonbunie rayGHHEL KOHCTPYKHMA UMeeT Ky-
Oudeckyio GopMy, a 3HAYHT, cWia ApxumMeda, geficTEyronlad Ha
annapar, 6yaeT onpezenaThed no popmyne:
Fp=pgl®,

rae p = 1000 xr/M® — IIOTHOCTD BoOARL, [ — AMHEIHBIH pasMep
anmapara B MeTpax, & § — YCKOpeHHe CBoOOZHOro NajeHnd (cuu-
Taiite g=9,8 M/c?). KakoBBi MOTYT 6bITh MAaKCHMAbHbIE JAMHE -
HBlE pa3Mepsl anmapara, YTofbl ofecTieduTsb ero IKCIUTyaTalluio

B VCJIOBHAX, KOTAA BHITAJMKMBANOMAA CHAA IIPH NOTPY)XEHHH He
6yA€eT NpeBoCcXOIUTE 264,6 H? OTBeT BLIpasHTe B METPax.

T3.3. Ha Bepdu HIDKeHepH MpPOeKTHPYIOT HOBHI ammapat ans
NOrpykeHHA Ha HeGoabluMe ryOHHbL. KOHCTpyKUMA HMeET Ky-
fudeckyio fopMy, a 3HAUMT, CHIA ApXHMela, AeHCTBYIOIAA Ha
ammapar, 6yAeT onpejenaThCa no dopmyne:
F A= P gl:;!

rae p = 1000 Kr/M® — JVIOTHOCTH BOABI, ! — TUHENHbIH pasMep
anmapara B METPax, a § — yCKopeHMe cBo60AHOTO NazeHua (can-
Talite g§=9,8 M/c?). KakoBul MOTYT GBITh MAKCHMA/bHEIE HHEN-
HBIE PasMephl alnapara, YTo6el o0eclednTE €T SKCITyaTalPIo

B YCAOBHAX, KOIZa BbITAJKHBAIOILAA CHAA TIPH IIOTPY:KEHUH HE
Syner npepocxogquTe 627,2 H? OTBeT BepasiTe B METpaX.

r
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T3.4. Ha Bepdu MipxkeHepH IPOSKTHPYIOT HOBHIM ammapar aas
MOTPY:KeHHA Ha HeGombluue rayGuebl, KOHCTpYRIMA HMeeT Ky-
BHyeckyo dopMy, a 3HaYMT, cHIa ApXHMena, AefiCTBYIONIAA Ha
annapar, Syer onpeAenarsea no dopmMyne:

E AT P 313:
rae p = 1000 KI'/M? — IIGTHOCTE BOABL, | — AMHelHbiH pasmep
anmapaTa B METpax, a g — YcKopeHHe cB0o00AHOr0 NajeHUua {CIH-
Taiire g =9,8 M/c®). KakoBE MOTYT GbITb MAKCUMAbHbIE JTHHefi-
HBIe pasMEepH annapara, YTOGH ODeCHeydkTh ero HKCIYATAHIO
B YCIOBHAX, KOTJa BHTAAKHBAIONIAA CHAA TIPH MOTPY:RKEHHA He
GyAeT npeeocxonuTh 1225 H? OTBeT BRIpasuTe B MeTpax.
T3.5. lna onpeaenehus >bpeKTHBHON TeMIepaTypsl 2BE3] He-
MoML3YIOT 3akoH CTedana—PBoabumaHa, corlacHe KOTOPOMY MO
HOCTb H3AY4eHWA Har peToro Tefa MpaMo MPoNopEHOHANEHA IUIO-
MAAM €70 MOBEPXHOCTH H YeTBEPTOIH CTENeHH TEMIIEPATYPHT;

P = oS8T,

e o = 5,710~ — nocrosxHaq, wowaas S HM3MepsIeTCA B KBaj-

PATHBIX MeTPAax, Temileparypa T — B I'padycax KenabbrHa, a MowW-

HOCThL P — 3R BarTax. I13BeCTHO, YTO HEKOTOpas 3Be3fa HMeeT
1

IUIOWa/Ab NOBEPXHOCTH § = 5oz -10%° M2, a HanyuaeMas eio Mol-

HOCTL P He Menee 1,5625 - 10%° Br. Qupegenite HAHMEHBIIYIO

BO3MOMHYIO TeMITepaTypy 3Toil 3Be3asl, IIpHBENTe OTBET B Ipa-
Aycax KeneBuHa.

T3.6. Ana onpegerenusa 3¢g¢pekTHBHON TeMmeparyphl 3BE€3d uc-
MOABL3YIOT 3aKoH CTedaHa-—boAbLMAHA, COPITACHO KOTOPCMY MOLL-
HOCTb MAJIy4YeHHA HarpeToro Tena P, H3MepAeMas B BATTAX, IIpA-
MO TIPOROPUMOHANEHS [UTOIAAH €ro TOBEPXHOCTH U ueTBEPTOH
CTENEHH TeMIEpaTyphl:

P =oSTH,

rae o =5,7-10~% — mocToanHan, mowals S HaMepAeTCA B KBajJ-

PATHHX MeTpax, TeMiepaTrypa T — B rpazycax KeibBHHA, a MOHOI-

HOCTh P —B BarTax. H3BecTHO, YTO HEKOTOpasd 3BE3Za HMEeT
1

YWIOHIA/k IOBEPXHOCTH S= = - 10 w2, a p3yyaemas e Mom-

HocTb P He MeHee 2,28-10%° Br. OnpeaciiTe HAHMEHBIIYIO BO3-

MOXHYIO TeMIepaTypy 2okt apesarr. [IpuUBeglTe OTBET B rpajy-
cax KenpeuHA,

29

30

Tpenuposounas padoma 3

13.7, na onpegeneHus dpPeKTHBHOH TeMTepaTypsl 3Bé3] MC-
noAB3ayIoT 3akoH CTedana—BonblMaHa, COPIACHO KOTOPOMY Mol
HOCTb H3AYYeHHs HATPETOTO TeJla P, naMepAeMan B BaTTax, Ipi-
MO MPONOPUMOHATHHA IUICIIAZU €ro IOBEPXHOCTU H 1eTBEPTOH
CTENCHH TEMIIepaTyphi:

P=a8TH,

e o=3,7" 10~% — mocToAHHAA, IICLAAL S H3MEPASTCA B KBaj-
paTHBIX MeTpax, Temnieparypa T — B rpagycax KenbBHHA, a MOII-
HooTh P —B parrax. HF3pecTHO, YTO HEKOTOpad see3ja MMEET

AIOMIAAb NOBEPXHOCTH S = ﬁ 102 M2, a M3myHaeMas €1 Moll-
1oeTs P He Menee 1,14-10%° Br. OnpegentTe HAUMEHbIIYIO BO3-
MOXHYIO TeMIIepaTypy 3TokH 3Be3JEL MpHBeguTe OTBET B Ipady-
cax KenbBUHA.

T3.8. Jlna onpedeneHus 3pdeKTHBHON TeMIepaTypH! 3B€3 HC-
nonB3yHoT 3aKkou Credana—BonbliMaHa, COLACHO KOTOPOMY MOIII-
HOCTP M3NYYEHHS HarpeToro Teia P, wamepaemad B BATTAX, Ips-
MO IpOTOPLMOHANbHA TUTOWAAN €70 NOBEPXHOCTH H yeTBEpTOH
CTENeHH TEMITePaTypPhL

P = oS8T,

rae ¢=5,7" 10~% — mocToAHKAaA, IL1OINAAL S U3SMEPAETCA B KBAJ-
paTHBIX MeTpax, Temnepatypa T — B rpagycax KenpsHHa, a MOLI-
HocTe P — B BaTTax. M3BECTHO, 4TO HEKOTOPaA 3BE3fa HMEET

1 -
IO AAb TOBEPXHOCTH S = 755" 10%® M2, a uanyqaemas €10 MOLL

HocTb P He MeHee 5,13 - 10%° Br. OnpeaentiTe HAaMMeHbIIYIO BO3-
MOIKHYIO TEMTIePATYpy 9TOil 3Be3Abl. IIpuBEAHTE OTBET B rpady-
cax KeabBHHA.

T3.9. Jlna cnpeageneHnsd 5dpeKTUBHON TeMmepaTyph! 3B€3f HC-
nonbayior sakon Credaia—BonbuMaHa, COrTacHO KOTOPOMY MOIM-
HOCTb M3Ty4eHHUsl HArpeTOro Tea P, usmMepAaeMas B BaTTax, HpA-
MO TIPOTIOPLMOHATbHS TIOMAZH eT0 NOBEPXRHOCTH 1 yeTBEPTOH
CTelleHH TEMIEPATYPH:

P = oSTH,
rae o=5,7" 1078 — mocToAHAAA, [IOMAAb S H3MepAETCA B KBaA-

paTHHIX MeTpax, TeMneparypa T — B rpajlycax KenbpuHa, a MOII-
HOCTE P—B BaTTax. M3BecTHO, YTO HEKOTOpas 3B€37a MMeeT
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1
TUIOMA Ak [IOBEPXHOCTH S = 72 - 1029 w2, a ManyyaeMast 1o Mol

HocTs P He Menee 1,539 10%® Br. OnpeseanTe HauMeHbIIYIO
BOSMOMKHYIO TeMIepaTypy 5Toll 3pe3asl. HpuseanTe OTBET B Ipa-
Aycax KeapsuHa.

T3.10. Jna onpesenenua 3PbeKTHBHOH TeMiepaTyphl 3B&3j
Henomp3yioT 3akoH CredaHa—BonelMaHa, COMAcHO KOTOPOMY
MOHIHOCTb HINMYYEHHUS HADETOro Tela P, M3MepsAeMan B BaTTax,
[IPAMO NMPONOPLHHOHANBHA IVIOMAAH €T0 NOBEPXHOCTH H 4eTBED-
TOH CTENeHN TeMIIePATYPbL:

P =gST4,

— -8

rae o =5,7-107° — nocTosHKad, TN0LaAb S H3MEPAETCH B KBaj-
paTHLIX MeTpax, TeMiepartypa T — B rpagycax KejipBHHa, a MOII-
HOCTb P —B BaTTax. M3BecTHO, YTO HekoTOpad 3Be3fa HMeeT

1
IIoWab NOBEPXHOCTH § = 3 - 10'® m?, a wanyuaeman ew Mmom-

HOCTH P He Menee 1,425-10% Br. Onpezesute HauMeHbUIYIO
BO3MOMKHYIO TEMIEpaTYpy 3Toi 38e3zkl, IIpUBeANTe OTBET B rpa-
Aycax KenpBHHa.
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3aaauy, MPUBOAALIHE K PAlIHOHATBHBIM
ypaBHeHUsAM HIH HEDABEHCTBAM.
Pelenfe 3aaa4d 4 gHarHOCTHYeCKO paGoTEl

4. Tlepes OTIPABROH TEIVIOBO3 H3AAN I'YAOK € wactoTol f =
=440 'y, YyTh MO2He H3JaT TYAOK HNOLbESKAIMME K wIaTdop-
Me Teroeo3. F3-3a sddexra Jolrepa YacroTa BTOporo ryaka f
GOMBIIE MEPBOTD: OHA 3ABHCHT OT CKOPOCTH TEN10B03a MO 3aKOHY

fo) = &

v
1-2
c

rze ¢ — CKOPOCTB 3ByKa B Boagyxe (B M/c). Henosex, CTOAWMH Ha
IIAThOPME, PAZNHIAST CHIHAIL N0 TOHY, €C/TH OHU OTIHYATCA
Ite Melee yem Ha 10 T'u. QmpepennTe, ¢ KaKoi MHHUMATBHOH
CKOPOCTEI0 NPHOAHIKANCA K wiarhopme TEMIOBO3, €N Ye/l0oBeK
CMOP PA3THYUTL CHTHANEL a ¢ =315 M/C. OTBET BHIpA3HTE B M/C.

Pemlenwe. 3a7a4a CBOAHTCA K PEIIEHHIO HEPABEHCTRA
foy—fo=10
TIPH M3BECTHOM 3HAYSHUA nocTogHHo fi=440 I

fo _p310 e M-

c =333

v 44 315
—_ —_ 2 — =
= 1 315g45 S vz 7 M/c.

—440 210 &

F)=fo210 & -

Omaem: 7.
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Pewenue zadauu 4 duazHocmuueckoif paGomst

PaccMoTpHM €€ ogHY 3aJagy.

4a. Jina nonyTeRuA Ha SKpaHe YBeAMIeHHOIO H300paKeHua
MAMMNOYKU B AabopaTopin McnaibiyeTcs cobuparollad JHH3a C
[NIABHEIM (QOKyCHHM paccroanueM f = 30 cm. Pacctoauue d; or
JIHH3EL 40 AAMOOYKH MOXET M3MeHATLCA B Npefenax oT 30 jo
50 em, a pacctoAnve d, OT THHIH A0 3KpaHa — B NTpeAenax ot 150
Jo 180 cm. MaoGpaxeHHe Ha aKpaHe OVAET Y8TKHM, €CAH BEILION-

HeHO COOTHOINCHHe

1 1 1

—t+ ==

d " dy f
YKaKHTe, Ha KaKOM HAWMEHBIUEM DACCTOAHHH OT JIMH3BI MOXHO
HNOMECTUTh TaMNOIKY, YTobht eé nzobpaxenve Ha pKpaHe GBLIO

YETKHM. OTBET BEIpA3UTE B CAHTHMETpPAX.

Pemtente. [Tockonanky f = 30, nmeem:
1 1 1 1 1 1
—t =T & S =5=—
dy d; 30 d ~ 30 dy
HanMeHbmeMy BO3IMOKHOMY 3HaueHUlo d; COOTBETCTEYET
HaubobInee 3HAYEHHE EBOIl YACTH IIOYYEHHOTO PaBEHCTRA, H,
COCTBETCTBEHHO, HaHGOABIIEe BO3MOKHOE 3HaYEHHE NpaBok 4a-

1 1 .
CTH pPaBeHCTBA. PasHocTb 30~ a B nMpaBOH 4acTH paBCcHCTBAa

LOCTHTGET Hanﬁlo.ubmero 3HAYEHMS NIPH HAUMEHBINEM 3HAYSHHU
BLIMHTAEMOr0 -, KOTOPOE AOCTHIAeTcs npH HauGonbIeM BO3-
MOXHOM 3HaY€HAH 3HaMeHaTenA d,. [lostoMy d, = 180, oTxyaa
i1 1 . 1_5 _ 1_1

4, ~ 30 T80 4= © 5 -3 & h=36

T10 YCACBHIO IAMITOYKA AWDKHA HAXOAHTLCA HA pacCTOAHHU OT
30 ao 50 cm ot nuAzel. HallaerHoe aHavenue d; = 36 oM yaoene-
TBOPAST YCIQBHKY,

Omeem: 36.
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T4.1. JnA TonydeHHA Ha dKpaHe YBEJNMIEHHOro n300pakeHHd
JIaMno4kd B JaGopaTOPHH MCHOMBIYETCH cobupalolias JUH3A
¢ TnaBHbLIM oxycHBM paccTosHMeM f =30 oM. PaccToAHHE d;
OT JHHSB A0 NAMIOUKH MOXET H3MEHATbCA B MPEACTax or 30
zo 50 M, a paccrosiHue dp OT JMH3E! 0 9KpaHa —B mpegenax
or 180 go 210 cM. VzobpaskeHHe Ha 3KpaHe Gynet JETKHM, eclH
BLINOAHEHO COOTHONIEHHE

1 1 1

“tLTF
ViarkyTe, Ha KAKOM HaUMeHbIUEM PACCTOAHUNA OT JTHH3BI MOMNHO
OMECTHTD JaMIOUKy, YToGhl eé H3ofpaxeHHe Ha SkpaHe 6110
yiTKuM. OTBET BEIPA3KTE B CAHTHMETpaX.

T4.2. Ons nonydeHUsA Ha SKPaHe YBEJHYEHHOIO U306 parkeHHA
NAMTIOTKH B JAGOPATOPUM HCIOAb3YETCA coBUparollad THH3A
¢ raBHBIM GOKYCHBIM paccTofnueM f = 35 cm. Paccrosnue d;
OT AMH3bL A0 JAMIOYKH MOXKET H3MEHATBCA B Mpeenax OT 35
A0 50 cM, a paccToAHHe dp OT JIMH3H AC SKpaHa —B Tpedenax
o1 180 mo 210 cM. HzobpaxeHHe HA 3KPAHE GypeT 4ETKHIM, CCIH
EHIIIONTHEHO COOTHOIUEHHE

1 1

FR A
YKaKHTE, Ha KAKOM HAMMEHbIIEM PACCTOAHUU OF JIMH3B MOKHO
[OMECTHTb IAMIIOYKY, ¥Tofnt e€ m300paKeHHe HA SKpaHe BELNO
yéTuM. OTBET BHIPA3HTE B CAHTHMETPaX.

T4.3. A TioNyueHHA Ha 9KpaHe yBeMUYCHHOTO H3oOpaxeHHA
JAMIIOUKH B 71ab0paTOpHH KCTIONb3YeTCA coGuparman JHH3a
¢ THaBHEM QOKYCHHM paccTofHueM f =35 cM. PaccToanue d,
OT JMH3HI A0 JAMIIOTKH MOXKET H3MEHATLCA B [IPEACAax OT 35 mo
60 cM, a paccToAHHe d OT AHH3B! A0 SKpaHa—B npeAenax oF
240 no 280 cM. MsofpaxeHne Ha 3KpaHe Gyaer JETKHUM, ¢CIH
BEIIIOVIHEHO COOTHOLIEHHE

1 1 1

ata
VEaumTe, Ha KAKOM HAHMeHBbIIEM PACCTOAHHHU OT JIMH3BI MOXKHO
NOMECTHTD JAMIOYKY, IT00H €é HaoOpakeHHE Ha KpaHe GpUIO
yéTum. OTBET BbipasiTe B CAHTHMETPAX.
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T4.4. Jaa nonyyeHHA Ha 3KpaHe YBEAWYEHHOTO U300paXKeHUA
JIAMNIOYKH B Ja0OpaTOpHH HCIIONbaveTcd cobupalollas JHMH3a
¢ r1aBHBIM GOKYCHBIM paccTosHMeM f =40 cM. PaccrosaHue d,
OT JMH3BL A0 JaMUOYKI MOKET H3MEHAThCA B Mpeienax oT 40
Ao 65 cM, a paccToAaHUe d; OT MHH3H 4O SkpaHa — B Npegenax
ot 170 go 200 cM. UzoGpaxenue Ha SkpaHe ByAeT YETKUM, eCTH
BEIIOHEHO COOTHOHICHHE

1 1 1

-+ =%

d d f
YKaKWTe, HA KAKOM HAHMEeHBIIEM PaccTOAHHH OT JIMH3hI MOMHO

TIOMECTUTh NAMIIOUKY, uTofEl eé Haobparkenue Ha skpaune Obl10
yérkumM, OTBET BEIPA3HTE B CAHTHMETpAX.

T4.5. Tlepen oTnipaBkoH TEMNOBO3 H3AANM I'YACK € 4acTOTOM fo =

=590 I'y. Yyrb noas#e H3jan ryJOK Iogbenkaomui K miardop-

Mme TewtoBos. Hs-3a addekra Jonnaepa wacTora BTOpOTo ryika f

HoMbIlle IEPBOTO: OHA 3ABUCHT OT CKOPOCTH TEIUIOBO3A [10 3aKOHY
f

flv}= ] Ov P

[

rae ¢ — CKOPOCTD 3BYKa B Boaayxe (B M/¢). Yenopek, cTOAIMI Ha
mnargopMe, PasNUYAST CUTHANEL II0 TOMY, €C/TH CHH OTIMYAIOTCA
He MeHee deM Ha 10 T'u. Ompegenute, ¢ kakoit MHUHHMaTbHONR
CKOPOCTBI0 MPUOMIHKAICA K IIaTdopMe TEIUIOBO3, eCTH Je/I0BEK
CMOT PA3IMMHTL CUTHANB, a ¢==300 M/c. OTBeT BEIpa3HTe B M/C.

T4.6. Ilepea oTnpaBkoil TEMIOBO3 M3AAN CYIOK C 4acToTol f, =
=245 'y, YyTe moasske H3gan ryAok NOZBeIRAIGIUI K taaTdop-
Me TemwnoBoa. Ms-3a addexra Jomnepa yacToTa BETOPOro ryaka f
6oAL1LIe IEePBOro: OHA 3aBUCHT OT CKOPOCTH TeIUIOBO3E MO 3aKOHY

fvy= 1{0‘,,

<

e ¢ — CKOPOCTD 3BYKa E Bo3gyxe (B M/c). YenoBek, CTOALIIH Ha
mardopMe, pasaHdaeT CUTHANGI TIO TOHY, eCfH OHH OTIHYAloT-
cA He MeHee yeM Ha 5 I'l. Onpegenurte, ¢ kakoH MUHHMAJTBHOH
CKOPOCTBIO MpHOAKAICA K IaTdopMe TeILIOBO3, €CIH 4T0BEK
CMOT PA3TMYUTL CUTHANABL, 4 ¢= 300 M/c. OTBET BbIpasHTe B M/C.
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T4.7. Tlepen oTHpaBKoii TEIIOBO3 H3AAK TYAOK C qfcm'roi»'x fo=
=190 . YyTs Toke H3AaI [YAOK IOAbe3KA0WKH K natdop-
Me TeloBos. Ma-3a adderra Jomaepa 4acToTa BTOPOro Iyaka f
GOJTBILIE TIGPROTO: OHA 3aBHCUT OT CKOPOCTH TEMIOBO3A 110 3aKOHY

o=y,

c

rae ¢ — CKOPOCTB 3BYKa B BO3IyXe (B M/c). Yenoeek, CTOAIULL HA
wiaT$opMe, pasnuyaeT CUTHAIH 1o TOHY, €CIH Enm o'rJImaJOTcii
He MeHee ueM Ha 10 [o. OnpegeadTe, ¢ KaKOH MHHHMATBEHOH
CKOPOCTEIO npubmKanct K mw1aTGopMe TEIUIOBO3, eC/H HeJ0BEK
CMOT PA3THYMTE CHPHAMBL, & €= 300 m/c. OTBET BHIpA3UTe B M/C.

T4.8. [Tepes OTHpaBKOH TEIUTIOBO3 M3/al IYAOK € ‘ifc-ro-roﬁ fo=
=295 T, YyTh No3ke uazal ryA0K NOAbE3NAIMMH K iaTdop-
Me Teruioso3. Hs-3a oddexTa JoILepa 4acToTa BTOPOTO IyAKa f
Gonblle [IepBOro: OHA 3aBUCHT OT CKOPOCTH TEIIOB03a IO 3aKOHY

fo

Vv
1-=
¢

fv) =

rae ¢ — CKOPOCTH 3BYKA B BO3AYXE (B M/¢). YenoBek, CTOAIINN Ha
wiatopMe, pasNuyaeT CHTHAMBI IO TOHY, ec/ OHM OTAMIA0T-
cq He MeHee ueM Ha 5 'l OnpeaeinTe, ¢ KAKOH MHHHMAIBHON
CKOPOCTLIO MPUGMIDKANCH K maaTdopMe TENNOBO3, ECIU YeNOBEK
CMOT pasMMyuTh CHIHABL a ¢ =300 M/¢. OTBET BHpA3UTe B M/C.

T4.9. ITo 3axoHy OMa AJA nONHOH [ely CAAa TOKa, N3MepAeMat

B aMrepax, paBHa
&

R+r’
rae ¢ — DJC ucrounuka (B poABTAX), r =1 OM — €ro BHyTpEHHES
COTIpOTHBEHHE, R — CONPOTUBIEHHE UETH (8 oMax). [IpH KaKoM
HAMMeHbIIeM COTIPOTHEIEHUHY LIETH CHJa TOKA ByaeT COCTEEBIIHTB
— =9 .
pe Bomee 20% OT CHJBI TOKA KOPOTKOTO 3aMEBIKAHHA L= 77 OT
BeT BEIpa3HTe B OMAaxX.

i=
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T4.10. o 3axoHy OMa 1A NoNHOM Lenw clua TOKA, U3MepAeMan
B aMIepax, paBHa
£
I'= R+r’
rae ¢ — 3/IC ucTouHHKa (B BOALTAX), ¥ =2 OM — ero BHYTpeHHee
COTIPOTHB/AieHHE, R — COTIPOTHBeHH e Nenu (B oMax). TIpH KakoM
HauMeHbIIEM CONTPOTUBAECHHH IENH CHIA TOKA 6YAET COCTABNATD

He Gonee 20 % OT CUMIBI TOKA KOPOTKOTO 3aMbiKaHHA la= ?? or--

BET BRIPpA3HTE B OMAX,
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3agaum, MpUBOAAIENE K HPPALTHOHAIbHBIM
ypaBHeHHAM WU HepaBeHCTBaM.
PemleHye 3ajavyi 5 AHArHOCTHYECKOI paboThl

5. CxopocTs aBTOMOGHIIA, pasTOHAIOIIErOC ¢ MecTa CTapTa
no npaMoanuefiHoMy OTpe3Ky NyTH AAMHONI ! (B KHAOMeTpax)
€ TIOCTOAHHLIM YCKOPEeHHeM a (B KM/4%), BRYHCAALTCA M0 (Gop-

Myne
y = v2la.

OnpeaennTe HAHMEHbIICE YCKOpPeHHE, ¢ KOTOPEIM AOMKEH JBU-
TaTeCA aBTOMOOIIE, YTOOH, TIPoeXas OJHH KHIOMETp, TpHoOpe-
CTH CKOPOCTB He MeHee 100 km/q, OTBET BhIpasuTe B KM/4°.

Pemienue. HaliiéM, TIpH KAKOM YCKOPEHHH ABTOMOOIUD Z0-
CTHTHET TpeGyeMol CKOPOCTH, MPOeXag OAWH KUROMETp. 3aja-
ua CBOAMTCS K peIleHNIo ypaBHeHHA v/ 2la = 100 mpy H3BeCTHOM
3HAYEHHH AMHMHE TyTH { =1 KM:

V2la =100 & /22 =100 = 2a=10000 < a3 5000 /4.

EcnH ero yckopeHHe OygeT NpPeBOCXOAUTEL HafieHHOE, TO,
npoexap OJUMH KHAOMETP, aBTOMOGHAE Habepir GoNBILYIO CKO-
POCTE, HO3TOMY HaHMCHBIICE HEOGXO,ILHMOE ycx{openne pPAaBHO
5000 xM/4>.

Omeemt: 5000,



Pewerue sadavu 5 duazHocmudeckoii padomal

PaccMoTpHM elld ogHy 3agauqy.

5a. [lpn gBIKeHHMU paKeTH eé BRAMMAN JAH HElOABIKHOIO
HabnoaaTend AANHA, U3MepsieMan B MeTpax, COKpaIaeTcs 1o 3a-
KOHY

1"'2
I=Ig l—c_z‘,

rZe Iy =10 M— J1uHa Noxosmeica pakeTs, ¢= 3 - 10° xm/c—
CKOPOCTD CBETA, & ¥ — CKOPOCTE pPakeTH (B xM/c). Karosa gomx-
Ha ObITh MMHHMAJBHEA CKOPOCTL PaKeThl, wTobH ¢é HabGmozae-
Mad AnMHa crana He Goaee 8 M? OTBET BPasHTe B KM/C.

Pemenne. Hailgem, mpH xakolf ckopocTs ANMHA pakeTH CTa-
HET paBHa 8 M, 3aJa¥a CBOJUTCA K PEIICHMIO ypABHEHHA

2
101/1—;-%:8

HPU 3aJaHHOM 3HAYEHUH [JJMHET I0KoSAMecd pakeTs [, =10 M 1
H3BEeCTHOMH BEMTHYUHE CKOPOCTH cBeTa ¢ = 3- 10° km/c:

v v: o 36
Oyl-57m =8 © ggw =105 ©

© v=15-3-10-105 < v = 180000 ku/c.

Ecan cropocTh SymeT nmpeBocxoaHTs HAWACHHYMO, TO A/AMHA
paxeTrl 6yeT MeHee 8 METPOB, [I03TOMY MHHMMANBHAT HEOGXD-
AUMas CKOpocTh pasHa 180 000 kM/c.

Omaem: 180 000.
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TpennpoBouHaa pabora 5

T5.1. CKopoCTh aBTOMOOHIIA, PA3TOHHIOIIETOCH C MeCTa CTapTa Ho
MPAMOMTHHEHHOMY OTPE3KY TMyTH ANHHOH | (B KWIOMeTpax) ¢ 1o-
CTOAHHBIM YCKOpeHKeM a (B KM,/4%), BEuMcngeTcs no GopMyne

v=v2a.

OnpenenuTe HAUMEHBIIEe YCKOPeHHe, ¢ KOTOPHIM JOMKEH ABH-
raTbcA asTOMOGHAB, YTOGH, NPOeXas OAKH KWIOMETP, fipHobpe-
CTH CKOPOCTP He MeHee 110 kM/4. QTBeT BhIpasuTe B KM/ 4>,

T5.2. CKOpOCTE AaETOMOOILISA, PasroHAKIIETOCH ¢ MeCTa CTapTa Mo
OPAMONKHEHHOMY OTPE3KY TyTH AAHACH | (B KmnoMeTpax) ¢ mo-
CTOSTHHBIM YCKOPCHHEM d (B KM/4%), BEMHACIAETEA 00 $OpMyIe

v = 4/ 2la.

OnpejenanTe HaHMEHRINEE YCKOPEHHE, ¢ KOTOPHIM AO/DKEH ABH-
ratbes aBTOMOGIUIE, YTOGH!, MPOEXAB OAMH KIVIOMETP, MpHobpe-
CTH CKOPOCTB He MeHee 120 km/4u. OTBeT BHpAasuTe B KM/,

T5.3. CKOpOCTb ABTOMOBHIIA, PASTOHAOMIETOCHA C MECTa CTAPTA O
OpAMONUHeHOMY OTpe3KY NyTH AauHoii [ (B KriomeTpax) ¢ mo-
CTOSHHBIM YeKOpeHHeM a (B KM/4*), BEIMFICAETCA HO PopMyie

v =2l

OnpejenuTe HAUMeHBIIEE YCKODEHIE, ¢ KOTOPHIM AOMKEH JBH-
rarbcd aBTOMOGWIE, YTOGH!, ITpoexae 0,9 KiroMeTpa, Ipuobpe-
CTH CKOPOCTB He MeHee 90 M/4. OTBET BEIpasHTe B KM/ 4.

T5.4. CKOpPOCTE ABTOMOGHIIA, Pa3TOHAIOLIErocs € MecTa cTapra Imo
ApPAMOAMHEHHOMY OTpe3Ky MyTH AauHoi | (B ki#noMeTpax) ¢ Io-
CTOAHHEM YCKOPEHHeM a (B kM/4%), BerHCAeTCa o dopMyse

v = ¢ 2la.

OnpejennTe HaHMeHbIllee YCKOPeHHe, C KOTODEIM AOLKEH ABH-
raThCd ABTOMOOMND, YTOGH, mpoexap 0,8 KHIOMaTpa, npHobpe-
CTH CKOpOCTS He Meree 100 km/4. OTBeT BBIpa3uTe B KM/4°.
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T5.5. IlpH ABIKeHUM paKeThl e BHAUMAA AMA HellOABHKHOIO
HabnoaaTena AANHA, H3MepsAeMas B MeTpax, COKpallaeTcs 1o 3a-

KOHY
2z
¥
I=lg 1—?,

rae lp =5 M-——AMHHA TOKoAIIeHcA pakeTwl, ¢ =3 - 10° kM/c—
CKOPOCTB CBETA, A V — CKOPOCTh paKeTsl (B kM/c). Kakora aomx-
Ha OBITE MHHAMANBHASA CKOPOCTh PaKeTH, YTOOH eé Habmoaae-
Mas ANMUHa cTaaa He Honee 4 M? OTBeT BEHIpasHTe B KM/C.

T5.6. Ilpy ABIDKEHWH pAKETH eé BHAMMAA /I HeNOABIKHOTO
HafmogaTeNnd ANHa, H3MepAeMas B MeTpax, COKpalnaeTca o 3a-

KOHY
2
l=md1u§,

rae lg = 10 M— anvHa nokoaniedcs pakersl, ¢ =3 - 10° xkm/c—
CKOPOCTH £BETA, a V — CKOPOCTE paKeThl (B kM/c). KakoBa Ao/mk-
Ha 6BITH MITHHMANBHAA CKOPOCTh PaKeTH, YTo0kE ef Halmonae-
Mad JUIMHA cTafda He Gomee 6 M? OTBeT BEIpa3HTe B KM/C.

TS.7. [Ipy ABMKEHHH pakeThl eé BHANMAS RIS HEe[MoABHXKHOTO
HabioaTend JIHHA, H3MepAeMasa B MeTpax, COKpaUlaeTcA O 3a-

KOHY
vz
= ln\r‘ 1- @

rie Iy, =5 M— amina nokoameiica pakersl, ¢ =3 - 10° xm/c—
CKOPOCTE CBETa, a V — CKOPOCTh paKeTHl (B KM/ c). KakoBa Zomax-
Ha OBITE MHHHMA/JbHAA CKOPOCTb PaKETH, YTOOB eé Habnmoaae-
MaA AJIHHA cTada He Bonee 3 M? OTBeT BHpa3NTe B KM/C.

T5.8. TIpu ABWHCHHN paxeThl eé BHANMAT AN HEIOABMKHOTO
Hab/moAaTeAq ATHAA, H3MEPAEMAT B METpax, COKpaLLAeTCs 10 3a-

KOHY
2
1=5ﬁ1—§,

rae lo =15 M— AnHHa nokoAmelica pakeTs, ¢ =3 - 10° km/c —
CKOPOCTE CBeTa, a V — CKOPOCTEL pakeTs! (B kM/c). KakoBa Aomk-
Ha 6BITh MUHHMMAaJIBHAA CKOPOCTE PAaKeTH, 9To0bl eé Habmwaae-
MadA AHHa cTaxa He Gonee 9 M? OTBET BHIpasHTe B KM/C.
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T5.9. PaccTogHHe OT HabGAAaTensd, HaxoAsuleroca Ha HeboAb-
wWoii BbIcoTe h Haj 3eMAEH, 10 HabaZaeMoi HM AITHHH TOPHAOH-
Ta BRMHIAETCA N0 dopmyae

[ =+ 2Rh,

rae R =6400 kM — paanyc 3emnn. Ha kakoif HaMMeHBIIeH BhCo-
Te CAeAYeT PacnoNaraTeea HabmogaTenio, yToOwl OH BHAEA FOpH-
30HT Ha PacCTOAHHM He MeHee 4 KWIoMeTpos? OTBeT BHpasuTe
B METpax.

T5.10. PaccTosHHe oT HAGAOJATENA, HaXOASIEroCH Ha HeGoMb-
HIOH BHCOTe i HaA 3eMASH, 70 HaGmogaeMoH UM JHHHH TOPHIOH-
Ta BbIMHCAARTCA Ne dopmMyse

I = 4/2Rh,

rae R=6400 kM — pasuyc 3emnu. Ha kakoli HanMennnieil Buico-
Te CIeAyeT PacTionaraTbes HabmoAaTeno, YTobH OH BHIAEA FOpU-
30HT HA PACCTOAHHK He MeRee 4.8 xunoMerpa? OTBET BEIPAIATE
B METPpax.
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YpaBHEHHAM HAH HEpaBeHCTBaM.

o PaccMOTpHM elllé OfHY 33Ja4y.
Pemenne 3agauu 6 IMarHOCTHYECKOH paﬁOTbl 6a. [Ipn aznadaTHYeckoM Iporecce A8 HASALHOTO Ta32 BH-
NOJHAETCA 3aKOH
6. B xoie pacriaza paaMOaKTHBHOLO H30TONA €ro Mmacca pV" = const,

YMeHbIIAeTeA MO 3aKOHY . .
rfe p (Ila) —AansieHHe B rase, V-— o6béM rasa B KyOHYECKHX

— . 9—t/T

m(e) =mg-277, MeTpax. B xofle sKerepHMeHTa ¢ OTHOATOMHBEIM MACATBHBIM Ta-

rie m, —HavajJbHaA Macca H30TON4, { — BpeMd, Npoue/iee oT aoMm (Ans nero k = %J 43 HAYalbHOFO COCTOAHHMA, B KOTOPOM

Havana pacnaja, T -— meproA réﬁnypacna,ua B nm%'rax Ii ::oﬁr?; const = 10° I1a - M, ras HaUMHAIOT CKUMaThb. Kakoil HaHGOMb-

= I 1 o "

pamp‘“l{;' HOMYTHIH Bel.l.leCTBO,a nepmalrlloeermg 10 M B oo i 06BEM V MOXKET 3aHMMATD T'a3 NPH JABAEHHAX P HE MeHbIe

- 11 3] = HH. -
asoTa-13, MEpHoA NOMypaciaja Kotop M 3,2-10° Ma? OTBET BbIpasUTe B KyGUYECKUX METPAX.

HMe CKONBKHAX MHHMYT MAacca H30Toma a30Tta-13 Oyzger He MeHblile

10 Mr?

N .
v

o o
UM

L]
-

Pemenne, 3aja4a CBOANTCA K pEMEHI0 HePABEHCTBA

> .108
PemteHme. 3aaada CBOAUTCA K pelileHHIO HepaBpeHCTEBa p{¥}>3,2-10

m(t) > 10 NpH 3aJaHHBX - 3HAYEHHAX HapaMmeTpos k =
=10° [Ta-m>:

H const =

Wl

MpH 33JAHHBIX 3HATEHHAX NTAPAMETPOB My =40 Mr H T =10 MuH:

M.

@l

3/5
40.270 5 10 @ 27105922 o L 5 2 o <20 Mum 10°-V=5° 232.10° & VP Sé A (3_12) e Vs

10
Omasem: 20. Omeem; 0,125,

-
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T6.1. Tlpn apuabaTH4eckoM MpoLecce A HALAJBHOIO ra3a BHI-
IONHAETCA 3aKOH

pV¥ = const,
rae p (Tla) —xapneHue B rase, V — o0bp8M rasa B KyOHYeCKHX
MeTpax. B xofe sKcIepHMeEHTa ¢ OAHOATOMHLIM MAcadbHLIM ra-
5
oM {fna Hero k = §) H3 HAYAABHOTO COCTOAHMSA, B KOTOPOM

const = 200 ITa.m°, ra3 HavmHawT ckEMaTh. Kaxoil HanGono-
OO 06 BEM V MOKET 3aHHMATE T'a3 IIPH AaBAeHHAX P He MEHBIIe
6,25 - 10° Ma? OTeeT BEIpa3KTe B KYGHIECKIX METPax.

T6.2. Tlpy aguabaTHUeCKOM HpoLecce MId WASAALHOTO ra3a BH-
NOAHAETCA 3aKOH
pV* = const,
rae p (Ila) —AaBneHHe B raze, V —obbém rasa B KyOHveckux
MeTpax. B xo/le IKCIEPUMEHT ¢ OZHOATOMHBIM HZAEATLHLIM T'a-
5
aoM (anq uero k = §) H3 HauYaALHOTO COCTOSHHA, B KOTODOM

const=23,2-10% [Ia - m°, ras HagHAa0T cxemMaTh. Kakoil HaHGOmb-
it 06BEM V MoKeT 3aHUMATh Ta3 MpH JaBleHHAX P He MeHbIIe
3,125.10° ITa? OTBer BupasuTe B KyBUIECKIX METpaXx.

T6.3. [pu azHabaTHyecKoM HpoLecce ANA WAeaNbHOTO ra3a BH-
OOIHAETCA 3aK0H
pV¥ = const,
rae p (Ila) —pasnenue B raze, V — oObém rasa B xybudeckix
MeTpax. B xoge skenepHMeHTa ¢ TPEXAaTOMHEIM UAeaNbHbIM ra-
4
3o0M (ana Hero k = g) M3 HAYaABHOTO COCTOSAHHS, B KOTOPOM
const = 10° Ta- M*, ras HauuHaIOT CcauMaTek. Kakoil HauGons-
mHif 06BEM V MOXKET 3aHHMATD Ta3 MPH JaBAeHHAX P He MeHblle
1,6-10° I1a? OTBeT BHpa3UTe B KySUYeCKHUX MeTpax.
T6.4. Ipy agnabaTuTecKoM Npouecce U HASAbHOTD rasza BH-
NOIHAETCH 3AKOH
pV" = ¢Onst,
rae p (Ila) —aapneHue B rase, V.—oObéM raza B KyOHYecKHX
MeTpax. B xofe SKCHEpHMEHTa ¢ TPEXaTOMHBIM HZAECANbHEIM Fa-
4
3oM (gna nero k= §) M3 HaYajALHOTO COCTOAHHMA, B KOTOPOM
const=2-10° MMa - M*, ras HauuHalOT CKHUMaTh. Kakoii HauGons-

"
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et 06néM V MOMeT 3JaHHMATE Tad IPH JaBNeHINIX P He MeHBIIe
1,25-10° [1a? OTBeT BLIpa3HTe B KYGHYECKHX METpax.

T6.5. B xoae pacnaja pagHoakTHBHOTO M30TOTIA €r0 Macca yMeHb-
nraercd o 3aKoHy

m{t) =m,-2797,

e my— Ha4ajxbHAH Macca H30TOMA, { — BpeMs, [IpoleAee oT
Hauata pacnaja, T — nepsoa nonypacnajga B MHHYTaX. B mabopa-
TOPHH [TOAVIIUIH a3, cofepxailii my, =40 Mr H3oTomna azoTa-13,
nepuoa noftypacnaga kotoporo T =10 MHH. B TeyeHHe CKONBKHX
MUHYT Macca H30Tona a3oTa-13 6yaet He MeHbLIe 5 Mr?

T6.6. B xofle pacnajia paMoaKTHEHOTC U30TOMNA €T0 MACCa YMEHb-
MaeTcd IO 3aKOHy
m(t) =mg,-27T,

THe Ny — HadanbHad Macca M30TOona, — BpeMd, Mpomeguee or
Havaja pacnaga, T — mepuod nosypacnaja B MUHYTax. B mabopa-
TOPHH DOAVYIUH Ta3, CoaepKalnii my = 16 Mr H30TONA a30Ta-13,
TIepHOA TTonmypacnaia koropore T =10 MuH. B TeyeHHe CKONBKHX
MMHYT Macca M30TONA a30Ta-13 6yaeT He MeHbINE 2 MI?

T6.7. B x01e pacuajia paJUoaKTHBHOTO H30TOMa Mo Macca YMeHb-
IMaeTed 10 3aK0oHY
m(t) = my-2747,

TAE M, — HaJa/bHaA Macca H30TOIIA, £ — BpeMd, [polleflee oT
Hawsajaa pacnaga, T — nepuoA noaypacnaja B 4acax. B nmabopa-
TOPHH [TOAYTHIH BEINECTBO, cofepxamnee ni, = 80 MKT U3oTona
HaTpHA-24, mepuog nonypacnaia koroporoe T =15 4. B TeyeHne
CKOABKUX YAacOB Macca W30ToMa HaTpuA-24 6yder He MeHbIIe
10 MEx? o

T6.8. B x0/1€ pactiazia paiHOAKTHBHOrO H30TONA ero Macca YMeHb-
TIASTCH MO 3aKOHY
m(t) = my-277, i

TAE Mgy — HavaJIbHadA Macca M30Tomna, t — speMd, npolleaiiee OT
HavYaxa pacnaga, T — nepuoyz nmoaypacnaga b MHHyTax. B mato-
paTOpPHH MOMYTIIUTH BEIECTEO, cofepikallee my =40 Mr H3oTona
KHCAOPOAa-15, itepHoA nonypacnaaa koroporo T =2 MHH. B Te-
yeHHe CKOABKMX MHUHYT Macca H30TONA KHcaopoza-15 Oyaer He
MeHbIne 2,5 Mr?
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T6.9. ¥papHeHte nporecca, B KOTOPOM YIaCTBOBAM T'a3, 3ATHCH-
BaeTCA B BUAe

pV*? = const,

rae p {[la}) — papnecuue B rase, V — ofbéM rasa B KyOHYeCKUX
MeTpax, @ — NOMOKUTeAbHaA KOHCTaHTA. TIpH KAKOM HaHMeHb-
IeM 3HAYEeHME KOHCTAHTH @ YMEHBIIEHEWe BApoe ofbnéMa rasa,
YYACTBYIOIOEr0 B 3TOM MPOLIECCE, IPHBOAMUT HE MeHee ueM K ve-
THIPEXKPATHOMY YBEIHYEHHIO JABAeHIA?

T6.10. ¥paBHeHHe NpoLecca, B KOTOPOM YYaCTBOBAA a3, 3altHCH-
Ba€ETCA B BHJAR

pV? = const,

rAe p (Ila) — xapneHHe B rase, V —ofbém rasa B kyGuueckux
MEeTpax, ¢ — IOA0KHTENBHAA KOHCTaHTa. [IpH KakoM HauMeHb-
meM 3HaYeHUM KOHCTAHTEH! @ YMeHEIIEHHE BYeTBepo 06béMa ra-
3a, YYacTBYIOLIEr'0 B HTOM NPOLECee, NPUBOAHT He MeHee deM
K JBYKPATHOMY YBEAKMYMEHHIO JABACHHA?

3azaun, npUBOAALIHE K AorapHPMHIECKHNM
YpaBHEHHMAM WIH HepaBeHCTBaM.
PemeHue 3afaul 7 JUATHOCTHYECKOH paboThI

7. s oforpepa moMelleHHs, TeMIIepaTypa B KoTopoM T, =
= 20°C, 4epes paaHaTop HpOIycKaIOT FOPAYYI0 BOAY TEMITepaTy-
poii T, = 60°C. Yepes paguarop npoxoaur m = 0,3 kr/c BoAwL.
Tlpoxoad o paguarepy PaccTofAHHe x =84 M, BOAa OXIAKAAETCH
Ao TemmepaTypul T(°C), npuyém

rae ¢ =4200 ﬁﬂmTC — TEeILTOEMKOCTh BOAHL, ¥ =21 ?—g — ko3du-
IHEeHT TelnoobmMena, a a = 0,7 — nocTodHHan. Jo Kakoi TeMne-
patypet (B rpagycax Legecusa) oxAaguTed Boaa’?

G

Pemenue. 3ajaya CBOZWTCA K pellleHMi0 ypaBHeHHA x = 84
[P 32/]JAHHBIX 3HAYEHUAX TEIVICEMKOCTH, KOagGHIIHeHTa TeILIO-
ofMeHa H MTOCTOAHHOH o

-

_ emy o Lol _
x=84 & « ” lOgZT—Tn =84 <
4200:0,3 —20
= 0,7 —7 -logzﬁ,;,)_zo =84 &

Oraern: 30.
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PaccMoTpuM elné ofHy 3a7a4y.

7a. Haxopawmniics B BOAle BOAOAASHEIN KOAOKOM, COASPKAIIEi
v =4 MO/ BO3AyXa [IPH AaBAeHHH p; = 1,2 aTMocdeptl, Megien-
HO ONMYCKaIOT HA JHO BOAOSMA. [IpH TOM MPOUCXOAHUT W30Tep-
MHYECKOe CkaTHe Boadyxa. Pabora (B JKoymax), cobepimaeMasn
BOJOH NPH CKATHH BO3AYXa, ONPEeJeNASTCA BEpakeHHeM

A =avTlog, P_z,
2

rae a=15,75 — nocroarHad, T = 300 K— TeMneparypa Bo3Ayxa,
p1 (aTM) — HaYasbHOE AaBACHHE, a Py (4TM) — KOHEYHOE Jak-
JeHHe BO3AyXa B KOMOKOAe, JO Kakoro HauOoIBLIero JaBacHHA
P2 (B ATM) MOXHO CKATB BO3AYX B KOIOKOME, €CIH NPH CKaTHR
BO3ZAyXa cobepliaerca paboTa He Bonee yem 20700 Jw?

Pemernne. 3ajada CBOAUTCA K PelIeHHE) HEpaBeHCTBA A £
£ 20700 npu 3aJaHHEIX 3HAYeHHAX KOMIYeCcTBAa BO3AyXa, ero Ha-
YATBHOTO BABleHUA H TEeMIepaTYPEI, 4 TalKe NOCTOAHHOH a!

A 20700 < avrlogz% £20700
1

& 575-4-300-log, 13 < 20700 <
o lplcsso<Bcs s ocpc9s
Omeem: 9,6,
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T7.1. Jas oborpeBa NOMELICHHA, TEMIEpAaTypa B KoTopoM T, =
=20°C, yepes pagHaTop NPONYCKAKT TOPAYYIO BOAY TeMIepaTy-
poit T, = 100°C. Yepes paznatop npoxoguT m = 0,4 Kr/c BoJbL
[Mpoxoas no pagnaTopy paccTosHNe X = 84 M, BoAa OXTAKAAETCA
Ao temnepartypul T (°C), mpHIémM

Tn — Tn

x=alog, 20
Ty e T

rae c=4200 Kf?fc ~— TEIUTOEMKOCTE BOAH, T =42 B—E — Koaddu-
OUeHT TeroofmMeHa, a o =0,7 —nocrosHHad. Jlo kakoil TeMmne-
patypH (B rpagycax Lleabcusa) oxnaaurca soga?

T7.2. Jas oborpesa noMemesud, TeMnepaTypa B kotopoM T, =
=15°C, 4epes pagHarop NpolyCKamT TOpAYYID BOAY TeMOepaTy-
poit I, = 65°C. Yepea paauatop npoxoauT mt = 0,6 xr/c BOAHL
fipoxoaa mo paguaTopy pacerodiue x =28 M, BOZa oxnaxgacTca
fio remneparypsr T (°C), npuaém

T,-T,

T-T,°

cm
r=a—lo
Y g2

e ¢ =4200 Eﬂm—a — TEIIOEMKOCTE BOAE, ¥ =63 ,,B—é — koaddu-
UHeHT TeluioobMeHa, a o = 0,7 — nocroaxHad. JIo kakoi TeMite-
partyps! (B rpaaycax Llenmncna) oxnazaurcea Boga?

T7.3. EMKOCTb BHICOKOBOTBTHOTO KOHJAGHCATOPA B TeNEeBU3Ope
€C=5-10"% &. [MapannenpHo ¢ KOHASHCATOPOM TOAKIIYEH pe-
3UCTOP ¢ coTpoTHBAeHueM R =2 -10° Om. Bo Bpema paforul
TeAeRH30pa HalpaxeHHe Ha KopjeHcatope U, =18 kB. Ilocne
BHIKTIOUEHHA TENEBA30PA HANIPSKEHHE HA KOHAeH caTope YOLIBa-
eT o 3HayeHua U (kB) 3a ppema (B cekyHZax), onpeengeMoe
BEIpAXKEHUEM

2

Ui
t = aRClog, FO,

rae « = 1,1 —nocroanHas. OnpegennTe (B KWIOBOABTAX) HAH-
GonelIce BO3MOMHOE HAaNPAKEHHE Ha KOHAECHCATOpE, eCIH [Tocse
BHIKIIOYEHHA TeNeBA30pa IPoIlIo He MeHee 11 ¢.
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T7.4. EMKOCTD BBICOKOBOMETHOTO KOHAEHCATODA B TeleBH3Ope
C=3-10"° @. [TapannenbHO C KOHZEHCATODOM TIONKIIOUEH pe-
3MCTOP € CONpPOTHBAeHHeM R = 5-10° Om. Bo Bpema paboTsl Te-
JIEBA30PA HaTMpsxeHHe Ha KoHpaeHcaTope U, =9 xB. Hocne BEI-
KIIOYEeHHS TENICBH30pa HAMpKeHHe Ha KOHACHCATOpe yORIBAeT
Ao 3aa4enHA U (kB) aa ppema (B cexyHIax), onpedeaseMoe BEI-
PaKeHHEM

t = aRClog, %,

rae « = 1,1 —nocreaudan. Onpegenure (B KUAOBOMBTAX) Hau-
fonbiee BOSMOKHOE HANPAKEHUE HA KOHACHCATOPE, €CITH Nocie
BHIIUTIOVEHHA TEJIEBH3CPA IEPOILIO He MeHee 33 c.

T7.5. EMKOCTH BBICOKOBOJBTHOTO KOHAEHCATODA B TeleBH3Ope
C=5-10"% @, [TapanfensHo ¢ KOHAEHCATOPOM TMOAKMIOYEH pe-
3HCTOD ¢ COMPOTHBAeHHeM R =4-10% Om. Bo Bpema pa6oTs! Te-
AeBpHaopa HampaKeHe Ha koHgeHcarope Uy =6 kB. Iocre Bh-
KAKYEHHA TeeBH30pa HAMpKeHHe Ha KoHAeHcaTope yGLBAaeT
Ao sHageHda U (kB) 3a BpemaA (B ceXyHZaX), onpeiesiieMoe Bhi-
DaKeHHEM

t = aRClog, %,

rae o =0,7 — nocroannad. OnpegeniTe (B KAJOBOABTAX) HaH-
Gonpmee BOSMOXKHOE HanpkeHHE HA KOHASHCATOPE, eCcili mocite
BBIK/IIOHEHHA TENCEU30pa [IPONUIO He MeHee 14 ¢.

T7.6. EMKOCTH BHICOKOBONETHOTO KOMJEHCATOPA B TEIEBH30pE
C=6-10"% ®. Mapantenpro ¢ KOHACHCATOPOM NOAKMIGYEH pe-
3MCTOP € CONPOTHBIeHYeM R =5-10% Om. Bo Bpema paGoTH Te-
AeBU30pa HANp:DkeHNe HA KoHAeHcaTope Uy, =8 KkB. [Tocme BH-
KAKYeHHs TIEBH30pa HANMPXKeHHe HA KOHAeHcATope YOLIBAeT
Ao sHagenHa U (kB} sa ppema (B cexyHaax), onpeJeiAemMoe Bbl-
paxeHueM

£ = aRClogz%,

rae o ={},7 —nocroanHas. OnpegenuTe (B KMAOBOJAbTAX) HaH-
Gonbiee BOSMOMKHOE HANTPAXKEHNE HA KOHJIEHCATOPE, €CAH [TOC/e
BRIKIIOYEHHA TeleBH30pa NPOLIO He MeHee 42 C.
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T7.7. Haxozampticad B BOJe BOACAASHBI KOMOKQN, cofepianit
B HAYANLHBI MOMEHT BpPEMEHHM v = 2 MO/IA Bo3Ayxa 00BEMOM
V4 =40 71, MeAACHHO OMYCKAIOT Ha AHO BoJoéMa, TIpH 3ToM 11po-
HCXOAUT H3OTEPMHYECcKOoe CKaTHe Bo3yXa 10 KoHeYHOTOo 00BéMa
Va. PaboTa (B mxoynax), copepliaeMas BOAOH MPH CKaTHA BO3AY-
Xa, onpejenseTcs BHPAKeHUEM

A= avTlog, %,
2

rge d=>5,75 —mocTosgHHaA, a T = 300 K — TeMnepartypa BO3AY-
xa. Kaxoit o6néMm V, (B muTpax) cTaHeT 3aHMMaTh BO3AYX, eCid
NPH OKATHH rasa 6sina copepmena pafora s 10350 Tx?

T7.8. Haxopgumuitcs B Bofle BOAOIASHEIN KOMOKON, COASpHaLmit
B HAYAJLHBI MOMEHT BpeMeHH v =4 MOIA Bosfyxa o0BEMOM
Vi = 60 11, MeaneHHoO ONMYCKAKT Ha AHO BoAoéma. [Ipu sToM mpo-
MCXOAUT U30TEPMRYECKOE CKATHE BO3AYXa A0 KOHEYHOTo 06BEMa
V5. PaGoTa (B Ax0YnAX), COBEpIIacMan BOACH NMPH CKATHH BO3IY-
X4, ONpejeIgeTca BHpakeHHEeM

W
A=avTlog, Vl’
2

rAe o = 5,75 —mocroanHad, a T = 300 K— reMneparypa Bo3ay-
xa. Kaxo#i ofbém V, (B JiMTpax) CTaHET 3aHAMATh BO3AYX, eclIH
IIpU CKATUH Tasa HelIa coBeplieHa pabota B 6900 Ix?

T7.9. Haxoasuuiica B BoAg BOAOMA3HEH KOMOKOM, COAEDMAIHHA
v =2 MOJA BO3LYXA NPH JaBAeHuH p, = 1,5 atMochepH!, MeAaeH-
HO OITYCKAIOT Ha JHO Bojoéma. IIpH 3TOM NpPOHCXOAMT HM30TED-
MIYeCKOE CiaTHe Bo3xyxa. Pabora (B mMKoOy/Wix), coBepllaeMas
BOJOH NMPH CKATHA BO3AYXa, OTIpeAeNAeT A BEDAKEHHEM

.

A=avTlog, g—z-,
1

rae a = 5,75 —nocroanHasa, T =300 K — remnepaTypa BO3AYX4,
py (aTM) — HavaabHOE JIARJICHHE, a Py (ATM) —— KOHEYHOE AaB-
JNEHWE BO3AYXa B Komokode. Jlo Kakoro HanGon»mero JaBieHHd
P, (B aTM)} MOXHO CHaTh BOZAYX B KOIOKOIE, €CAH TIPH OKaTHH
BO3Ayxa copepaerca pabora He fonee gem 6900 1x?
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T7.10. Haxoaauniiica B Boae BOAONASHLIA KOJOKOM, CORAEPKALLFH
v =6 Moneli BO3ZyXa MpH AaBAeHHM p, = 2.5 atMocdepsr, Mea-
JIEHHO OIYCKalOT Ha AHO BogoéMa. [TpU 3TOM NPOHCXOAUT H30TEp-
MHYECKOe CHaTHe Bo3Ayxa. PaBota (B /pkoynsx), cosepliaeMasn
BOAOIL NPH CHATHH Bo2AyXa, onpelendercd BepaxeHHeM

A=avTlog, %,
1

rae a¢=25,75 —nocroaanasn, T =300 K— TeMnepaTypa BO3ayXa,
Py {aTM) — HadanbHOe JamjMeHue, a p, (ATM) — KOHEYHoE JaB-
JeHHe BO3ayxa B KoAokoje, Jo Kakoro Hauboabmero EabaeHHs
P; (B aTM} MOXHO CKATh BO3AYX B KOACKONE, ecaH TPH CKATHH
BO3ZYxa coBepmaeTcs paboTa He Gonee gem 10350 Jhx?
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3agavHd, IPpHBOAALINE K TPHTOHOMETPHIECKHM
YpaBHEHHAM HJAH HepaBeHCTBaM,
PemeHHA 3aga4 8—10 AHATHOCTHYECKOH paboThI

8. IMpu GpocaHKHH MAYA TOA OCTPHIM YTAOM & K THIOCKOH FOpK-
30HTAJIbHOI NOBEPXHOCTH 3€MMH ero Bpema B IOAETe, BHpakeH-
HOE B CEKYH/IAX, PABHO

. 2yysina
g
TIpH KaKoM HanMeHEBLIEM 3HAYEHWH YTAa o (B rpafgycax) BpeMA
B NonéTe GyleT He MeHbllIe 3 CeKVH], ecid May 6pocaloT ¢ Ha-

YaABHOH CKOPOCTBIO vy =30 M/¢? CunTakTe, YTO YCKOPEeHHE CBO-
fogHoro nagexus g = 10 m/c?.

PemeHne. 3aa4a CBOAWTCA K pelleHH10 HEPABCHCTBA

t(a) =3

3

Ha warepBane (0°;,907) 1pH 3apaHHBIX 3HAYEHHAX Havdajdb-
HOM CKOPOCTH vy = 30 M/¢ H YCKOpeHHs cBODOZHOrO NaJcHHS

g=10 m/c?:
. Y 07 <=9
208G 5 3 o sina g | s 30°<a <90,
Omeem: 30.
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Peweriua sadau 8—10 duaznocmuueckoii patonist

9, Ha peabcax cToUT miatdopMa. CrkeHTOOPINACT NpRITaeT Ha
Heé co CKOPOCTBIO v =3 M/C TIOA OCTPEIM YIJIOM & K peabcaM. Ot
TOMYKA IAaTHOpMa HAMHHAEST €XATh CO CKOPOCTLIO

m
m+ M

rie m = 80 Kr—wmacca ckeifrbopaucra co ckeiitom, a M =
=400 Kr — macca mardopmet, Iog kakumM HanGOABITHM YITIOM o
(B rpazycax)} Hy:#HO ITIpbIPaTh, YTOOBI pasoTHaTh ILATGHOPMY A0
CKOPOCTH He MeHee 9eM 0,25 m/c?

vCosd,

PemeHue. 3aJa4a CBOAUTCA K PelIeHHIO HEpaBeHCTBA
uz0,25

Ha uuTeppane (0°; 90°) mpu 3aJaHHBX 3HAYCHIX MACCH CKEHT-
GopaucTa m = 80 Kr ¥ Maccrl rwiardopMel M = 400 kr:

m
uz025 < mvcosa?(}ﬁs &

= ‘3-cosa =z 0,25 &

80
80+ 400
0° <a<9®

@%cosa?% = 0 <a<b0.

Omasem: 60.
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Pewtenus 3adau 8—10 duaznocmusecxoil pabomai

Paccmorpum €mé oaHy 3afa4y.

9a. TpakTop TawuT caku ¢ crnoit F =80 xH, HanpasaenHoi
o, OCTPHIM YTAOM o K ropuaoETy. PafoTa TpakTopa, BRIpaKeH-
Had B KWIOMKOYIAX, Ha yIacTke AnuHol S =50 M paBHa

A=FScosa.

Tlpy KaxoM MaKCHMAIBHOM YIie a (B Tpaiycax) cOBeplIéHHAaA
pabota 6yaeT He MeHee 2000 1Jx?

PenieHyie. 3agaya cBOIUTCA K PEIIEHHIO HEPABEHCTBA
Az 2000

Ha uHTepBane (0°;90°) TIpM 3aJaHHHX 3HaYeHHsx cwin F =
=80 xH u amuyel oyt S=50 M:

Az 2000 < 80-50-cosa » 2000 =

1 <a<90” o
& sazy &= 0 <ax<6l.

Omaem: 60.



Pewrenus 3ad0au 8—10 duaznocmuyeckoii pabomut

10. Karep AomikeH nepecedr peky ummpunoil L =100 m Tak,
4YTo6b OPUIAMUTE TOUHO HAIPOTHB MecTa OITIpABJAEHHA. CKo-
pocTh TeyeHUA pekr u = 0,5 M/C. BpeMa B NyTH, H3Mepfemoe
B CEKYHAAX, PaBHO

- L
t= u 8 a,
I7le @ — OCTPHIH YTONT MeXAY OChIO KaTepa u auHHefl Gepera, [Toa

KAKHM MHMAHMA/BHEIM YIVIOM & K §epery HyxHO HaNpaBHThb Ka-
Tep, yTobn BpeMda B nyTH 66110 He Goaviue 200 ¢? OTBeT gaiiTe

B rpagycax.

Pentenne, 3aga4a CBOAUTCA K PEINSHHI0 HEPABEHCTBA
L
s etga > 200

Ha HrTeppare (0°; 90°) npH 3aJaHHEIX 3HAYCHUAX IMHPHHEL PEKH
L =100 M u ckopocTH TedeH#s u=0,5 m/c:

o 90°
10 tga <200 & cgasl S 45" <a<90°.
Omsem: 45.

57 58

TpeHHpOBOYHAA paGoTa 8

T8.1. TIpu GpocaHii MAYA TTOK OCTPEIM YTAIOM @ K IUIOCKoil ropw-
30HTAIPHON IIOBEPXHOCTH 3EMIH €ro BpeMd B MOJIETE, BEIPaXKeH-
HOE B C€KyH/IaX, PABHO

_ 2ysina

g
[Ip# KaKOM HAaUMeHbHIeM 3HAa4YeHUU yraa o (B Tpajycax) Bpems
B monéte Byer He MeHELIe 2 CEKYHA, ecad MA4 GpocaroT ¢ Ha-
YAABHOU CKOPOCTBIO Vg =20 M/C? CuuTaiiTe, YTO YCKOPEHHE CBO-
Goaroro nagenus g =10 m/c?,

T8.2. [Tpu 6pocaHHH MAYA TOK OCTPHM YIVIOM & K ILTOCKOH ropu-
30HTa/BHOH TTOBEPXHOCTH 3€M/IH ero Bpems B NIOAETE, BHIPAKEH-
HOe B CeKyHAaX, PaBHO
2vysina
g= 7
£
[IpH xakOM HAMMEHBLOIEM 3HAYeHHH yona o (B rpagycax) Bpems
B TIOAETE OyACT He MEHbIDE OAHON CeKyHABI, eclil MAd Opocaror
€ HayafLHOH CKOpPOCTEIO Vg = 10 M/c? Cupraitre, YTO YCKOPEHKE
croGogHore najenna g =10 m/c>.

T8.3. [1pu Gpocanun MAYa MOZ, OCTPBIM YTIOM & K TUIOCKOH TOpH-
30HTATBHO MOBEPXHOCTU 3€M/IN €r0 BPEMA B NIONETE, ERIDAKEH-
HOE B CeKyHAAX, PABHO

2y, sina
= —

& .

[pu kaxoM HauMeHBleM 3HAYeHHH yIia o (B TPaaycax) Bpe-
MA B noAéTe OyAeT He MeHbme 1,5 CeKyHA, eclH MAY GpocawoT
¢ HAYaABHOHA CKOPOCTBIO vy =15 M/c? CunrafiTe, 4TO YCKOpPEHHE
cBoGomHOre nageHua g= 10 m/c?,

T8.4, [Ipy GpocaHrH MAYa NOA OCTPHIM YIJIOM ¢ K ILTOCKOH Topu-
30HTAABHON [OBEPXHOCTH 3€MIH ero BpeMs B MONETe, BEIpakeH-
HOE B CEKyHAAX, PABHO

_ 2yysina

g
[Ipy KaKOM HAaMMeHblueM 3HAYeHHH yIa o (B Tpagycax) Bpe-
MA B noMéTe GyAeT He MeHbine 1,6 ceKyHZ, ecid Madv Gpocaior
¢ HawaAbLHOH CKOPOCTBIO ¥, = 16 M/c? CudTalite, YTO YCKODPEHHE
cBOBOZHOrC NajeHusa g=10 m/c>.
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T8.5. Tpaxrop TamMT cady ¢ cuwiaol F =50 kH, nanpasneHHo#l
110 OCTPEIM YIVIOM & K rOpH2oHTY. PaBoTa TpakTopa, BRIpakeH-
HAA B KIIODKOYAAX, Ha yYacTke AAWHOH 5 =120 M pagHa

A=FScosa.

[p1 KaKoM MakKCHMaJbHOM YIie a (B Tpajycax) coBepHIéHHasA
pabora 6yaeT He meHee 3000 xLx?

T8.6. TpakTOP TaWMT caHH ¢ ciwioll F =100 kH, HanpaeieHHOH
MOA OCTPEIM YTVIOM ¢ K rOPU3OHTY. PaGoTa TpaxkTopa, BHpameH-
HaA B KMIOMKOYVIAK, Ha yeacTke anutofl S =50 v paBHa

A =FScosa.

[Ipn KaKOM MAaKCHMAIBHOM VTNe a (B Ipajycax) COBepIuéHHAA
pafora 6yzeTr He MeHee 2500 kx?

T8.7. TpaxTop TaluT calH ¢ cwiolt F =100 kH, HanpapreHHAOH
TIOA, OCTPEIM VIVIOM ¢t K TODPHM3OHTY. PaGoTa TpakTopa, BHIpaXKeH-
HaA B KMAOMKOYISAX, Ha ydacTie AMHHOM S =60 M parHa

A=FScosa.

ITpu KakoM MaKCHManbLHOM Yrae o« (B IpajycaX) coBepIméHHas
pabota GyaeT He Menee 3000 kIx?

T8.8. Tpakrop TamuT ca”u ¢ ciwoil F =70 xH, HanpaBaeHHoH
NOA, OCTPHM YIJIOM o K FOPU30HTY. PaboTa TpakTopa, BRIpakeH-
HaA B KWICAKOYIAX, Ha Y4acTre JIHHOE S = 100 M pagHa

A=FScosa.

TTpu KaxoM MaKcHMAanAbHOM YI7ie a (B rpaiycax) coBeplléHHAs
pafora 6yzet He MeHee 3500 xJ1x?

T8.9. Ha penbcax cToHT IwaTdopma. CkeHTOOPAHCT NpbLiraeT Ha
Heé O CKOPOCTBID v =5 M/C TIOA OCTPHIM YTVIOM ¢ K pesabcam. OT
TOMYKA TZIATGOpMAa HAMHHAET €XaTh CO CKOPOCTBED

m
U= rveosa,

rie m = 80 Kr—wmacca ckeiirbopaucra co ckeHToM, a M =
=420 kr — macca nnargopmel [104 KakuM HAaUGOIBIITHM YI/IOM o
(B rpagycax) HyXHO TIPHITaThk, 4T0GH pasorHaTh IAaThopMy A0
CKOPOCTH He MeHee ueM 0,4 M/¢?
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T8.10. Ha penncax crouT wiaTdopma. CkeHTOOPAMCT NpRITaeT Ha
Heé Co CHOPOCTBIO ¥ =6 M/C IOJ CCTPEIM YITIOM « K peabcaM, Or
TonYKa WaThopMa Ha4UHAET EXaTh CO CKOPOCTERIO

m
m+M

e =75 Kr—Macca cHeliTGopancTa co ckelitom, a M =
=375 kr — Macca miardopmel. Iog xaknM HaHOOMBIINM YII0M o
(B Tpagycax} HY>KHO NpPLITATE, YTOHE Pa3OTHATE TAATGOPMY A0
CKOPOCTH He MeHee YyeM 0,5 M/¢?

u= vcosa,

T8.11. Ha penncax crouT wiardhopMa. CkeiiTGopauCcT npeiraer Ha
Heé O CKopocThio ¥ = 3,2 M/C [104 OCTPHIM VIVIOM @ K peibcaMm.
Ot Tonuka wiaT$opMa HATHHAET eXaTh CO CKOPOCTBIO
y=

T m+M
rae m =75 kr-—Macca ckelTOOpAHCcTa o ckeifToM, a M =
=325 xr — macca rmatdopmel. [Toa KaxiM HaHGOIBIINM YTIOM O
(B rpagycax) HYKHO TPbIraTh, YTOGH PA3OTHATH TAATHOPMY A0
CKOpPOCTH He MeHee yem 0,3 M/¢?

vcosd,

T8.12. Ha pearcax crout miardopma. CkeHTGODAUCT MphIraeT HA
Heé €O CKOPOCTBIO ¥ = 5 M/C IIOK OCTPRIM YTNIOM, & K pelbcaM. QT
TOMYKA IaTPopMa HAYHHAET €XaTh ¢O CKOPOCTbIO

m
m+M

u= veosd,
rae m = 80 kr— macca ckefirfopmucTra co ckefitoMm, a M =
=320 ¥r — macca mnardopmel. [log kKakHM HaHBONBIINM YTIOM &
(B rpaAycax) HYKHO TpHIraTh, YTOOH pasorHats IathopMy Ao
CKOPOCTH He MeHee yeM 0,5 M/c?

T8.13. KaTep aoxeH tepeceyb pexy MHpHHo L =80 M Tak, yro-
6Bl IPHYAAATD TOYHO HAPOTHB MECTa OTNpaBneHHA. CKOPOCTh
TedeHHA pekd U =2 M/c. BpeMa B MyTH, H3MepAeMoe B CeKYRAAX,
paBHO

L
t= " ctga,

rfe a — OCTpHIT Yroq MeXAY OChI0 KaTepa H JMHHe fepera (cm,
pHc. Ha ¢. 56). [Toa KaKHM MHHHMAJLHBIM YTIOM o K Gepery Ry
HO HATIPaBHTL KATep, UTOGH BpeMA B IIyTH O5UI0 He Gonsiue 40 ¢?
OrseT faiiTe B Mpajycax.
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T8.14. KaTep Ao/mKeH epecedt peKy MEMPHHOH L = 70 M Tak, ¥To-
Obl IpAYANHTE TOYHO HANpPOTHE MECTa OTIpaBAeHHA. CKOpOCTh
TeyeHUdA pexn u =0,5 M/c. BpeMa B IyTH, U3MepAeMoOe B CEKYH-

~ Aax, paBHO

L
t= uctga,

TJe (¢ — OCTPHI YToI MeKAY OCEI0 KaTepa i JIHHKell Gepera (cm,
puc. Ha ¢, 56). Toa KakiuM MaKCHMAZILHEIM YIVIOM & K Gepery Hyx-
HO HalIpaBHUTh KaTep, 4ToOsl BpeMs B IyTH GeUIC He OGonbire 140 ¢?
OtBeT zaliTe B rpajycax.

T8.15. Karep fomEeH mepeceds peky mupHHod L =120 M Tak,
9ro6bl IPHYAANTS TOYHO HANPOTHB MECTa OTTpaefenms. Cko-
POCTE TevyeHHA pekd u = 0,6 M/c, BpemMa B IOVTH, H3MepAeMoe
B CEKYHAAX, PABHO

_L
= l'lt(:l:gﬂz,

TAe @ — OCTPHIi yroJ Mexay OCbl0o KaTepa H MiHMeld fepera (cM.
puc. Ha c.56). [0 KaKUM MHHUMaJIbHRIM yIaoM o K Depery
HY)KHO HalpaBuTh KaTep, 4TOSH BpeMd B MyTH GuUIo He Goble
200 ¢? OTeeT AaiiTe B rpagycax.

T8.16. Karep agorkeH Nepecedb peKy WHPHHOT L =75 M TaK, 4To-

. 6B NPHYaJIHTh TOYHO HAIIpOTHB MECTAa OTIPaBJIeHHH, CKOPO(.TI:

TeyeHHA pekk u=0,5 M/C. BpeMA B IyTH, H3MEPACMOE B CCKYH-
Jax, paBHO

L
= Zctga,

TAe & — OCTPHIH YTOMI MeXAY OChI KaTepa U ApHnel Gepera (oM.
PHC. Ha €. 56). [ToA KaKiM MAKCHMAaIHHBIM YIIOM d K Gepery Hyx-
HO HaNpaBUTL KaTep, YTo08 BpeMs B MyTH Okuto ke 6onbiie 150 c?
OTBer fakire B Tpagycax.
T8.17. laTumx CKOHCTPYMPOBAH TAKHM 0OGDA30M, HTO €T0 aHTEH-
HA JIOBUT PaAMOCUTHAM, KOTODBIH 3aTeM [IpeoipasyeTca B /eK-
TPHYECKHI cHrHaj, H3MCHAIIHITCA CO BpeMeHeM 10 3aKOHY

U = Uy sin(et + ),
rae t—BpeMA B CeKyHpax, amumnryiaa U, =2 B, yacToTa w =
=150%/¢c, dasa ¢ = —30°, JaT4HK HACTPOEH TAK, YTO SCIH HAPA-
JKeHHe B HEM He Hike 1 B, zaropaerca srammnouxa. Kakyio 9acTe
BpeMeHH (B MPOUEHTAX) Ha NPOTIHeHHH ePBOil CeKYHAB Moche
Hayalia paboTe 1aMnodka GyaeT ropeTs?

n
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T8.18. flaTuuk CKOHCTPYHPOBaH TakuM 00pasoM, YTO ero aHTEH-
Ha JIOBHT DaJHOCHTHAN, KOTOPHH 3aTeMm IpeofpasyeTcs B dNeK-
TPHYeCKHIT CHrHAI, UIMEHSIOUIMECA CO BPpeMEHEM 0 3aKOHY

U = Uy sinfwt + 3,

[Ae t— BpeMA B CeKyHAax, aMIumuTyia U, =2 B, gacToTa w =
= 240°/c, pasa p = —30°. laT4MK HACTPOEH TaK, YTO €CTH HampA-
JeHHe B HEM He Hibke 1 B, zaropaeTea namnouka. Kawyio dacrb
BpeMeHH (B ITPOleHTAaX) HA IPOTAKEHHH NepBoi CeKyHAb mocae
Havana paGoThl TaMmouka 6yaeT ropeTts?

T8.19. Ouenb xErKuil 3apsHKeHHBIH METANIMYECKHIT TIAPHK ¢ 3a-
pagom g =2- 1078 Kx1 ckaTeiBaeTes [0 Magxoit HAKIOHHOH TI0C-
KOCTH. B MOMEHT, KOT/]a €T0 CKOPOCTB COCTABNAET V=06 M/C, HA
HETO HAUMHAET AEHCTBOBATH MOCTOAHHOE MATHUTHOE TIONE, BEK-
TOp HHAYKUHAH B KOTODOTO AEXKUT B TOMN e IMOCKOCTH W COCTaB-
nAeT YTOl @ ¢ HATIpaBAEHHEM JIBIDKeHHA Mapuka. JHaveHre WH-
EYKUMH Noad B=5-107° Ta. IIp1 3TOM Ha MIapHK AeiiCIBYeT ch-
sia JlopeHla, HanpabaeHHAaA BBEPX RepleHIHKyAAPHO IITOCKOCTH
u paBHadA Fp=gvBsina (H). IIpH kakoM HauMeHbINEM 3HATeHUH
yrma a € [0°; 180°] wapuk oTOPBETCA OT NOBEPXHOCTH, €CIH A
3TOTO HYXKHO, YToGH ciia Fy 6eUla Ganpue 3-1072 H?

T8.20. QueHr JNETKHI 3apAKeHHBIT METAMIITNECKHI WapHK ¢ 3a-
pazom g =5-10"% Kn ckaTHBaeTca 10 IMazKoil HAKIOKHOM ILoc-
KOCTH. B MOMEHT, KOIZa ero CKOPOCTh COCTAaBIAeT v = 6 M/C, Ha
Hero HaYMHAEeT AeHCTBOBATL NOCTOAHHOE MATHHTHOE NMOAE, BEK-
TOP MHAYKIHAH B KOTOPOro JSXKHT B TOH MKe INOCKOCTH M COCTaB-
JIHET YTON @ ¢ HaTIpap/ieHAEM ABIDKEeHHA MapHKa, JHaueHHe HH-
AyKUHH 1oag B=6.10"% Tr. [Tp4 3ToM Ha WAPHK AHCTRYET CH-
na JlopeHua, HallpaBAeHHaA BBEPX NepPIeHAHKYIAPHO IVIOCKOCTH
U paBHaA Fp=qvBsina (H). IIp# KakoM HauMeHBIIEM 3HAYCHIH
yriaa « € [0°; 180°] miapuk 0TOpBETCH OT MOBEPXHOCTH, €CAN AT
3TOTO HyKHO, yTobn cwna Fy 6eU1a Sonbie 91078 H?



JunarnocTadeckan padora 1

Omeemamu Ha 3a0aruUA NPosePoUHbLX pabom 0oaxcHBL Bbtme
UEAbIE YUCAD AU KOHEYHbIE Decamuiinie Opotu. EJunuyut
uaMepeHUll 8 OMeemsl NUCATND HE HYHCHO.

ALY Mpu Temnepatype 0°C peabe umeeT AnuHy !y =15 M. IpH
BO3pacTaHHU TeMIIePaTYpPhl IPOHCXOAHUT TEILICBOE pacliHpenue
penbea, H ero [UTHHa, BHpaXeHHaA B METPaX, MeHAETCA 1O 3aKOHY

) =h{1+a-t°),

rae a=1,2-107° (°C)~! - kooddHLMEHT TeIIOBOro pacIupe-
HH:, t" — TeMIeparypa (B rpagycax Leascus). ITpH kakof TeM-
mepaTrype peabc VAMTHHUTCT Ha 9 MM? OTBeT BEIPA3HTE B rpajycax
Henbcus.

A1.2. 3aBucrmMocTs 06BéMa cripoca q Ha IpOAYKUMIO TIpe npHs-
THA-MOHONIOIHCTA OT LeHH p (THIC. py6.) 3agaérea dopMynoii:

g = 130-10p.

Bripyaka npeAnpuaTiA 3a mecal r (B Teic. py6.) onpegenser-
€a Kak r(p) =q - p. OnpefeNuTe MaKCHMaNbHHIE YpOBeHb Le-
HEL p, TIPH KOTOPOM MecAYHad BEIPYUKa r{p) cOCTABHT He MeHee
360 TeIC. py6. OTBET MPHEBEANTE B TEHIC. PY6.

J1.3. Ha Bepdu MHKEHEDPH NPOEKTHPYIOT HOBHIH annapat Ais
DOTPY>KeHUA Ha HeGonbluue DMyGHHEL. KOHCTPYKIUA MMeeT Ky-
6uueckylo GOpMY, 4 3Ha4YMT, Cia ApxumMena, AelicTeyolias Ha
anmapar, ByaeT onpeaeNaTheA N0 GopMye:
Fy = pgl®,

rae p = 1000 xr/M° — IIOTHOCTb BOJBL, | — MUHEHHBI pasMep
anmapara B MeTpax, a § — YcKopeHHe ¢BoGoAHOro nageHus (cau-
Tafite g=9,8 H/kr)}. KakoBEI MOTYT GEITE MaKCHMAIBHEIE AHHEH-
Hile pa3Meph! annapaTa, YTo6H 06ecnedHTh ero JKCIUTYaTALHIo

B YCAGEMAX, KOTAA BHTAIKHBAIOWAA CI/A NMPH MOTPYHEHHHU He
6yzeT ApeBOCXOEUTE 78,4 H? OTBeT BHIpa3HTe B MeTpax.

Ald. JIng moTyueHHA Ha SKpaHe YBeNWYEHHOro M300paKeHMs
JIAMIIQUKH B AafOpaTOpUH HCHOME3yeTcA COOMpAamoImad IHH3:
¢ raaBHEIM (GOKycHBIM paccToAHMeM f =40 cM. Paccroaue d,
OT JIMH3BL A0 JAMIOYKU MOXeT H3MeHATHeS B Npeaenax ot 40
Zo 60 cM, a paccroaHne d, OT JIMH3E A0 3KpaHa — B Npeenax

"
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ot 200 no 240 cMm. HzobpakeHHe Ha SKpaHe OyAeT YETKHM, eCiH
BHIIQJIHEeHO COOTHOIHEHHES
1 1 1
LYL T
1 2 f
YKakuTe, HA KAKOM HAaHMMeHbIUeM PAcCTOAHHN OT AHH3B MOMXHO
NOMECTUTDh TAMIIONKY, 4ToOh €€ H3ofpakeHue Ha aKpaHe GbLTO

yéTKuM. OTBET BEIPA3UTE B CAHTHMETPAX.

J1.5. CKOpOCTh ABTOMOGIIIA, PA3rOHAIOLIETOCH C MECTA CTAPTA MO
MPAMOIHHERHOMY 0TPe3Ky myTd Anuao# | (B KIIOMeTpax) ¢ no-
CTOAHHBIM YCKOpEeHHeM a (B KM/4%), BHYHCIAETCA o dopMye

v =2l

QripesenuTe HAHMEHBIEE YCKOPEeHHe, ¢ KOTOPHIM AC/IUKEH ABH-
Tarbea aBTOMoOWD, yToSH, npoexas (.4 KuaoMeTpa, npuodpe-
CTHU CKOPOCTH He MeHee 100 km/4. OTBET BBIPa3NTe B KM/ 4°.

J1.6. IIpn aanabarTH4ecKOM MpoIlecce A MACANLHOrQ ra3a Bhl-
[IOAHASTCA 3aKOH

pV" = const,

e p (ITa) — gagnenme B rase, V — ofbém rasa B xyGudeckux
MeTpaX. B xofe IKCHEpHMEHTa ¢ TPEXAaTOMHEIM HASanbHEIM Ia-

4
soM (a7 Hero k = 7) U3 HAYANEHOIO COCTOAHMA, B KOTOPOM

const=1,6-10% [a-m?, ras HauHHAIOT CHUMaTh, Kakoii Hau6ons-
it 06BEM V MOXKeT 3aHMMATE a3 IIpH AaBJAeHUAR P He MEHBIUE
6,25 - 10° [Ta? OTBeT BBIpasUTe B KyGUYECKUX METPAX.

AL.7. Ana oborpeea NOMEMEHNA, TeMIepaTypa B KOTopoM T, =
=25°C, 4epe3 paHaTOpP NPONYCKAKNT FOPAYYI0 BOAY TEMIEpary-
poit T, =49°C. Yepes pagnatop npoxoaur m = 0,3 Kr/c BOJBL
Tpoxoad TI0 paRaTopy paccToAHHe X = 66 M, Boja oxakJaeTca
Ao Temiepatypet T (°C), mpuuém

-4

L o on
x=a= log, T-T,"

e ¢ =4200 E-'w% — TeII0EMKOCTD BOZEL ¥ =21 g’é —xoaddu-

LIHeHT Tem1oobmMeHa, a a= 1,1 — nocToaHHaA. Jo KaKkoH TeMme-
parypel (B rpagycax Lienecid) oxaajurca Bojar
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A1.8. ITpu 6pocaHHH MA4A MO OCTPLIM YITIOM @ K TLTOCKOH FopH-
3OHTATLHOMH NMOBEPXHOCTH 3¢MAH €ro BpeMs B NOaETe, BHpakeH-
HOE B CeKyHAAX, PAaBHO

= 2, sina
£

TIpy KakoM HaMMeHbIleM 3Ha4eHHMH yrma o (B rpaaycax) Bpe-
MA B nwiéTe OyaeT He MeHpIIE 2,4 CeKyH/bl, el M4 6POocaloT
¢ HaYa/bHOU CKOPOCTRIO Vy = 24 M/c? CumTatiTe, YTO YCKOpeHHe
¢BOBOAHOTO NazeHys g = 10 m/c%.

AL9. TpakTop Tamur cavd ¢ cwiwi F = 80 kH, HanpapaeHHOH
107, OCTPBIM YTTIOM ¢ K FOpH30OHTY. PaGora TpakTopa, BRpaXkeH-
HAA B KHIOMKOYAAK, Ha yuacTKe AmuH0i S=80 M paBHa

A=FScosa.

IIp KaKOM MAaKCHMAaALHOM YTIe a (B Ipafycax) COBepIUIEHHAs
pabora GypeT He MeHee 3200 kIx?

A1.10. Katep Aot:xeH nepecedb peky WHpHHOMK L =60 M Tax, 4To-
6E IPHYATHTL TOYHO HaMpPOTHE MeCTa oTnpaBieHusA. CKOpoCTh
TeyeHHA pekH 1 =0,3 m/c. Bpema B nyTH, uaMepseMoe B CEKYH-
AaX, PaBHO

_ L
t= uctga,

IAle ¢ — OCTPLIH PO MeXKAY OChH KaTepa u TUHueH Gepera (cM.
puc. Ha c. 56). FoJg xakUM MHHHMaNbHLIM YIIOM a K Gepery
HYXHO HAIIPABHTE Karep, YToOLI BpeMd B yTH HLUI0 He HoMblle
200 ¢? Orser zaiTe B rpagycax.
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A2.1. 3apucuMocTe 00BEMA cOpoca ¢ Ha NPOAYKLHK TPEANpHa-
THA-MOHOTIOMMCTA OT HeHs! p (Thic. py0.) sagaéres dopMynon:
q=75-5p.

Beipyuka TpearpHATHA 3a Mecan r {B Teic. py6.) ompeaensacT-
¢ Kak r(p) =q - p. Onpejenure MaKCUMAIbHLIA ypoBeHb Li€-
HBL P, TIPH KOTOPOM MecsiuHAs BHIpYYXa r{p) COCTABHUT He MeHEe
270 Teic. py6. OTBET MPHBEAHTE B THIC. PYD.

J2.2. Ecnu AocTaTodHo OHCTPO BPamIaTh BeAEpKo ¢ BOAOH HA Be-

PEBKe B BEPTHUKANBHOH IVI0CKOCTY, TO BOJA He OyAeT BhIAMBATBCH.

T1pM BpallieH!U BefEPKa CHIA JABAEHIA BOAbI Ha JHO He OCTaéres
[OCTOANHOM: 0Ha MaKCHMAaNbHa B HFAHell ToOUKe H MUHUMATLHA
B BepxHeil. Boga He 0yZeT BRIAMBATHCA, €CJIH CHIIA €€ JaBACHUA Ha
AHo GyIeT MOJOXKHTENbHOI BO BCeX TOYKAX TPacKTOPHH, KpoMe
BepXHell, rae oHa MoxeT ObITH PABHOH HyMO. B BepxHell TOUKe
CIfTa ARACHMA, BbIPAXKEHHAA B HBIOTOHAX, PABHA

2z
p=m(f-g)
I[e m —macca Bobl B KHAOTPAMMAax, V — CKOPOCTh JBHXEHHA
peaépka, L — anuna BepEBKH B METPAX, § — YCKopeHHe cBobog-
Horo maaeHus (canTaiite g =10 M/c?). C Kakoil MUHUMANLHOM
CKOPOCTHIO HAAO BPALaTe BeAEpKo, TTo6H Bo/a He BRUTHBANach,
ecJIM ANHHA BepéBKH paBHa 1,6 M? OTBeT BEIpa3uTe B M/C.

A2.3. Ina onpegenenns 3¢dexTHBHOH TeMIepaTypEL 3BE3T HC-
noapayioT 3akoH Credana—BonbIMana, COPTACcHO KOTOPOMY MOI-
HOCTH H3MYTEHH HarpeTore Tefa P, HaMepsieMad B BATTAX, TIPA-
MO TIPOTIOPLHOHANBHA IIOWAAN €r0 MOBEPXHOCTH U 4eTBEpTOH
CTeleHH TEMepaTyphl:

P = oS8T,

rae o =5,7 - 10~% — nocToAHRAaA, MI0WALL 5 H3MEPAeTCA B KBad-
PaTHEBIX MeTpax, TeMneparypa T — B rpagycax KenbeuHa, a MOII-

HOCTh P —B BarraX. F3BeCcTHO, 4TO HeKOTOpad 3Be3fla UMEeT

MIOLIAAL FHOBEPXHOCTH §= % -10*° M2, a uzyuaeMas e MoIl-

HOCTE P He MeHee 4,56 10% Br, QnpeAeniTe HAMMEHBIIYIO BO3-
MOXKHYIO TEMIepaTypy 3Tof 3Be3zH. [IpHBeAHTe OTBET B TPajy-
cax KenrbpuHa.



Huaznocmuneckan paboma 2

A2.4. Tepes ornpaBkol TEIOBO3 H3AAA I'VAOK ¢ JacToTol fi=
=390 I'm. YyTk mo3Ke HIAAA IYAOK TOTBeIKACIIME K naaTdop-
Me Terwnosos. Hs-3a sddekra Jonnepa qacToTa RTOPOTO ryaka f
Gonbllle NepBOro: OHa 3aBUCHT OT CKOPOCTH TEIJIOB03A [IG 3aK0HY

foy =y,
c

[/le ¢ — CKOPOCTh 3BYKa B BOsayXe (B M/c). YenoBeK, CTOALMI Ha
wiaTdhopMe, pazMIAET CHFHAJEL IO TOHY, €C/IH OHM OTAIHIAKTCA
He MeHee yeM Ha 10 I'. Onpefennre, ¢ KaKoil MMHHMaALHOH
CKOpPOCTbIO IPHOMIDKAACA K IDIaTGOpMe TEILTOBO3, €C/H YEIOBEK
CMOT PasAHYMATh CHIHAMHL, a ¢ =320 M/c. OTBeT BRIpasuTe B M/C,

A2.5, TIpH APWXEHNH paKeThl €& BHAMMAA AAA HeTOABMMKHOTO
HafimogaTend AnMHa, HSMepAeMAd B METPaX, COKpAINaeTcd 110 3a-

KOHY
V2
I=lyl-5,

rae l, =25 M— anuHa nokodmelica paKkeTs, ¢=3- 10° wm/c—
CKOPOCTE CBETa, a ¥ — CKOPOCTE paKeThl (B KM/ C). KaKoBa JOTxK-
Ha OBITP MMHPMaAbHAA CKODOCTb PAKeTH, YTOOH eé Habnofgae-
Mag AMiHa cTajka He Gonee 24 M? OTBeT BHIPAsHTE B KM/C.

A12.6. B xome paciaja pagMOAKTHBHOTCO M30TONa €re Macca
VYMEHBUIAETCA O 3aKOHY

m(t) = mg 277,

rAe My — HAa4YaJbHAd Macca H30TOIIA, ¢ -— BpeMs, Npoineamiee oT
Havana pacnaga, T — Nepuog Dolypacnaja B MHHyrax. B rafo-
pPaTOpHH NIONYYLIH BEllecTso, colepxallee m, =20 Mr u3oToa
KHCTOpoAa-15, nepuol nmorypacnafga xoroporo T =2 MuH. B Te-
YeHHe CKOABKHX MUHYT Macca H30TOma KUCnopoda-15 OyaeT He
MeHbIle 10 Mr?

A2.7. Haxogammiica B BOAe BOAOIASHEIH KOJAOKONA, COAepaaui
B HAYANBHEI MOMEHT BpeMeHH v = 2 MOAA BO3AyXa 00BEMOM
V1 =18 71, MeANeHHO ONyCKaloT Ha JHO BoAoéMa. TIpH 3ToM mpo-
HCXOAWT M30TEPMITYeckoe CKaTHe BO3AYXA A0 KOHETHOTO 00béMa
V5. PaBora (B Ducoyaax), copepliaeMad BOJ0H IPH CRATHH BO3AY-
Xa, OTIpenenseTc BhpakeHUEM

A=avTlog, %,
2
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rae a =9,15 — nocroaunad, a T = 300 K— reMneparypa BO3AY-
xa. Kaxoil o0péM V, (B nUTpax) cTaHeT 3aHUMATh BO3ZYX, ec/H
TIpH ciiaTnu rasa Gria coBepieHa pafora B 10980 Ix?

J12.8. TIpH 6pocauf MTYa TIOA OCTPHM YIIIOM ¢ K ILIOCKOH ropH-
30HTANBHOMH TOBEPXHOCTH 3€MIH €70 BpeMsA B IONETe, BEIpaKeH-
HOE B CEKYHJAAX, PABHO

2vysina
[=—.
g

[Mpu xAKOM HAMMEHBIUEM 3HAYEHWM yria o (B rpaiycax) Bpe-
MA B MonéTe GYAET He MeHBIIe 1,9 cexyHf, ectu MA4 GpocatoT
€ HayaNbHOH CKODOCTEIO Vo = 19 M/c? CuMrailTe, YTO YCKOPEHHE
cBOBOIHOTO nageHns g = 10 m/c?,

2.9, Ha penbcax crour mardopma. CkeliTéopANCT NpHIraeT Ha
Heé co CKOPOCTEIO vV =8 M/C [TOF OCTPBIM YIJIOM O K pelibcaM. OT
TOMTKA MAaTdOPMa HAMHHACT eXaThk CO CKOPOCThIO
u=—=

m—+M
rge m = 70 kr—mMacca creifTGopAucra co ckeiftom, a M =
=490 xr — Macca wiaThbopMel. [Toa kKaKHM HaHGOMBLINM YTIIOM &
(e rpaAycax) Hy»XHO IPHITaTh, YTO0B pasorHarh miaaTHopMy Ao
CKOPOCTH He MeHee yeM 0,5 m/c?

VCosd,

J12.10. Karep JomxeH riepeceyt peKy MHIPUHOH L = 90 M TaK, 910-
OBl TIpUYANHTL TOYHO HATIDOTHB MECTa OTNPABAeHUA. CKOpOCTh
TeyeHHd peku u = 1,5 M/c. BpeMAa B IFyTH, H3MEpAEMOE B CEKYH-
Jax, paBHO

L
t= b} ciga,

e ¢ — OCTPBI yTON MeXAY OCHI0 KaTepa W AMHHeilT Gepera (oM.
PMC. Ha ¢. 56). TTog KAKHM MaKCHMAaIbHBIM YIVIOM & K Gepery Hyx-
HO HAIIpaBHUTE KaTep, 91065l BpeMa B myTH 6pu10 He Goapime 60 ¢?
OrBeT AaliTe B Ipagycax,
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A3.L [Ipu Temneparype 0 °C penrc HMeeT IMHY ;=20 M. [Tpu
BO3PACcTaHHA TEMIEPATYPH TPOUCXOHT TEIVIOBOE PacCILMPeHHE
peibea, M ero JIHHA, BHPAOKeHHAA B MeTPax, MEHACTCH 10 3aKOHY
() = (1 + o),
e a=1,2-1077 (°C)~! —xoadduilHeHT TermnoBore pacimpe-
HHA, t° - TeMmepaTypa (B rpagycax Uemscra). TTpa Kakoll TeM-
HepaType peJbe yaruuurcd Ha 6 MM? OTBET BEIPa3UTe B rpagycax
HenbcH4.

A3.2. EcmH AocTaTo9HO BEICTPO BPAUIATE BEAEPKO ¢ BOJAOH Ha Be-
PEBKE B BEPTHKANBHOH IWIOCKOCTH, TO BoAa He §yzleT BRUTHBATECA,
I1py BpalleHUM Beaépka CFIa JaBAeHHA BOAB HA JHO HE OCTAETCA
HOCTOAHHOIT OHAa MAKCHMAJBHA B HIDKHEH TOTKe H MHHMMAaILHA
B BepxHeii. Boga He OyJeT BBLIMBATBCH, €CH CHJIA €€ AaBIeHud Ha
AHO OyJeT HONOMUTENbHOM BO BCEX TOMKAX TPASKTOPDHH, KPpOMEe
BEpXHeEl, TAe OHA MOXeT OLITh paBHOI Hyaio. B BepxHel Toyke
CHNa AABNEHNs, BHpaXkeHHAT B HBIOTOHAX, paBHa

2
(-3

rge m—wMacca BOAbl B KIIOIpaMMax, ¥ — CKOPOCTb ABHKEHHA
Beaépka B M/c, L —anuHa BepéBKU B MeTpax, g — YCKOpEHHe
CBOBOAHOTO nazeHus (cyuTadTe g =10 M/c?). C Kakoil MHHE-
MATBHOH CKOPOCTBIO HAAO BpalllaTh BeJEPKO, YTOOLI BOAA HE BhI-
JIMBAMACE, €CNH AMMHA BepERKHA paBHA 1,225 M? OTBET BRIpasHTe
B M/C.

A3.3. Ina onpegeneHua ek THBHON TeMIeparyphl 3BE37 HC-
NOMB3YIOT 3aK0H CredpaHa—BombIMana, COTNMACHO KOTOPOMY MO
HOCTB H3TYUYeHHA Harperoro Teiaa P, HamMepAeMad B Bartax, npsa-
MO IIPONOPLHOHAIBHA JIOIAJH eT0 MOBEPXHOCTH U YeTBEPTOH
CTEMEeHH TEMIIEPATYDHL:

P = oS8T,
rae o =>5,7-10"% —mocrosHnas, miomazk S U3MepAeTes B KBaj-

PATHBIX MeTpax, Temieparypa T — B I'paaycax KelbBHHA, 2 MOII-
HOCTE P—B BarTax. lisBecTHO, YTO HEKOTOPas 3Be3da MMeer

TIOWAE TOEEPXHOCTH §= GTlfB -10%° M2, a uamyyaeMan el MoII-

HOCTh P He MeHee 1,824 -10%° Br. Ompegenure HaMMEHBIITYIO
BO3MOXKHYIO TeMIIEpaTypy 3To# 3Besant, [Ipusegmte oTBeT B rpa-
Aycax KearbBHHA.

Tt
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A3.4. Jag noaydyeHusa Ha SKpaHe YBEAHYEHHOro H3oHpakeHHd
JAaMIIOYKi? B JaBOpaTOpHH HCIMONB3IyeTeA coGHpamoulad JHH3A
€ IIAaBHEIM QOKYCHBIM paccToArHeM f =50 cm, Paccroaune d,
OT JIMHZH JO AaMIIOUKH MOXeT H3MeHATHCA B mpejenax oT 60
do 80 ¢cM, a paccroanue d, OT JHH3H A0 2KpaHa — B Opefenax
oT 120 go 150 cm. M3ofpaxkeHne Ha 3KkpaHe GyieT 98THAM, €CIH
BBIIOJIHEHO COOTHOUIEHHE
1 1 1

=+ =

d 4y f
YRaXKHTE, HAa KaKOM HaHMEHBIIEM PacCTOSHHH OT JAHH3EI MOXHO
MOMECTHTE JIAMIOYKY, YTOOR eé H306paxeHHe Ha axpane Oplio
4éTkiM. OTBeT BHpa3uTe B CAHTHMETpAx.

[3.5, TIpH ABWKEHHH PaKeTH €€ BHAHMAA A HEeNOoABHXXHOTO
HabAIOZATENT ANHHA, H3MePAeMan B MEeTPAX, COKPAMIAETCS 10 3a-

KOHY
vZ
1_—101/1__':2,

rae lo =50 M— mnHa nokosmelica pakeTH, ¢ =3 - 10° xm/c—
CKOPOCTD CBETA, 3 V — CKOPOCTE pakeTH (B KM/C). Kakopa Ao/mK-
Ha OBITh MHHMMAaJIbHAs CKOPOCTh PaKeTH, UToOH eé Habarogae-
Mad AAHHA cTajla He 6onee 48 M? OTBET EHIpA3HTE B KM/C,

J3.6. B xone pacmaja pagjHOAKTHBHOrG M30TOIA e€ro Macca
YMEHBINAeTCA Mo 3aKOHY

mit) = mgy-2747,

rae my — HavaJdbHad Macca M30TOIa, ! — BpeMsd, [Ipolleallee OT
HavYaya pacnaza, T — nepHol onypacnaia B MuHyTax. B rabopa-
TOPHH NONYYMAM BelllecTBO, cofepikaliee nty = 100 MKT u30TONa
KHchaopoda-15, neprog noaypacnaja koroporo T =2 mun. B Te-
YeHHe CKOIBKUX MMHYT Macca H30TONA KUCAopoda-15 6yaeT He
MeHblle 12,5 MKr?

J3.7. HaxoaamuiicA B BojAe BOAOIASHBIN KOIOKON, comepaKaliHit
v =4 Mo/ BO3AyXa NIPH AaBieHuH p; =1,5 atMocdephl, meaaeH-
HO OIIyCKalT Ha AHO BoAoéma. [IpH 3TOM IPOMCXOAMT H30TED-
MHYeCKOe COKaTHe Bo3Ayxa. PaGota (B AKOVIAX), COBepMIaeMan
BOXOH NMPH CHATHH BO3AYXa, ONIPeIeNAeTCA BRPaKeHHeM

A=avTlog, %2-,
1
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rae a =9,15 — nocroaHnan, T =300 K — TeMneparypa BO3AyXa,
p1 (aTM) — HauanbHOe JaBAeHHE, a P, (aTM) —— KOHEUHOE JaB-
JIeHHE BO3AYXa B KOMoKone, Jdo kakoro HanOonpmero JaBaeHuA
P, (B aTM) MOXKHO OKATE BO3AYX B KOIOKOME, €CNH MPH CKATHH
BO3AYXa copepmiaeTcs paGora He Goree gem 10980 Jx?

A3.8. Ipu 6pocaHiH MAYA IOA OCTPHM YIJIOM & K TLAOCKOL rOpH-
30HTANBHOH MOBEPXHOCTH 3€MJH €ro BpeMs B NOJETe, BRIDAXKEH-
HOE B CeKyHfaX, paBHO

= 2y sina
g

Tpy xakoM HauMeHbIMeM 3HAYEHWH Yria o (B rpagycax) Bpe-
MA B nonéte OyaeT He MeHblIe 2,5 cexyH7, ecau MA4 GpocaloT
C HaYaTbHOH CKOPOCTRIO Vo =25 M/c? CunraiiTe, 9T0 YCKOpEHHE
ceoBozHOro Hagenun g=10 M/c2.

A13.9. Ha penbcax cToHT miatdopmMa. CHeHTOOPAMCT MPEITaeT Ha
Heé CO CKOpOCTBIO v =6 M/C OA OCTPHIM YIJIOM a K peabcaM. OT
ToM4KA TWIATPOPMa HAYHHAET €XaTh CO CKOPOCThIO

i veosa,

— m
T m+M
rae m = 70 kr—macca cxedTHopaucTa co ckeitroM, a M =
=350 kr — mMacca rwiaTdopMer. [104 KakuM HauGOIBIIAM YTJIOM o
(B rpadycax) HYXHO LIpHIraTh, ¥ToGE pasorHare IWardopMmy o
CKOPOCTH He MeHee 4eM 0,5 M/¢?

AJ3.10. Katep AomxeH nepeceus peky mupuHeoil L=100 M Tak,
YToObl MPHYATIHTL TOYHO HanNpOTHB MecTra OTHpaBieHMA. Cko-
pocTb TeueHHA pekl u = 0,8 m/c. BpeMda B IyTH, UaMepAEMOE
B CEKyH/ax, PaBHO

=L
t=Zcga,

rie a ~— OCTPHII yroJ MeXAy OChIo KaTepa U JIHHHel Gepera (cM.
pHc. Ha ¢. 56). INog kaKuM MaKCHMAJABHEIM YTIIOM a K Gepery Hy#-
HO HAMPAaBUTh KaTep, YTO6BL BpeMA B MyTH 6rUI0 He Gompine 125 ¢?
OTtBeT galiTe B rpagycax.
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OTEeThI

AuarHocTHdeckan pafora
1.25. 2.90. 3.4000. 4,7. 5.5000. 6.20. 7.30. 8.30. 9.60. 10, 45.

Tpennposognan pabora 1
1.37,5. 2.50. 3.75 4,25 5.4000. 6,5000. 7.4000. 8.3000. 9.1. 10.

TpenupobouyHan paGota 2
1.8 212, 3.8 4.10. 5.2 6.25 7 27 8.28 9 60. 10. 120.
12.25. 13.1,4. 14.1,6. 15.1,8. 16.2. 17.500. 18.200. 19.300. 20.400,
TpernpoBouHas paGoTa 3
1.1 2.0,3. 3.04. 4.05. 5.5000. 6.4000. 7.4000. 8.4000. 9.9000. 10

Tpeunposounan pabora 4
1.35 2.42. 3.40. 4.50. 55 6.6. 7.15. 8.5 9.4. 10.8

’I‘penﬁpono‘n{aﬂ paborta 5
1.6050. 2.7200. 3.4500. 4,6250. 5.180000. 6.240000. 7.240000. 8. 24
9.1,25. 10.138.

TpendporogHan paGora 6
1.0,008. 2.0,064. 3.0,125. 4.0,008. 5.30. 6.30. 7.45. 8.8. 9.2. 10,

TpeuwposoyHan paGora 7
1.30. 2.40. 3.9. 4.225 5.3 6.2. 7.5 830 9.6 10.5

TperupoBouHaf paGora 8

130. 2 30. 3.30. 4. 30. 5 60. 6.60. 7.60. 8. 60. 9.60. 10, &0, 1
12.60. 13.45. 14.45. 15.45. 16.45 17.60. 18.50. 19,30. 20, 30,

JAunartsocriudeckiie paboThl
JuardHocriyeckan paGora 1
150, 2.9. 3,0,2. 4.48. 5.12500. 6.0,064. 7.37. 8.30. 9.60. 10,45,

JuarnoeTudeckad pafora 2
1.9. 2.4 3.10000. 4.8 5.84000. 6.2. 7. 45 8230 9.60. 10,45,

JnarHocTiyeckas padora 3
125 2.35 3.12000. 4.75. 5.84000. 6.6. 7.3. 8.30. 9.60. 10.45



