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APhB 2024 Ombopounviti myp

Sagaan Muamimneii jguru

Sagada 1: Crpannas nmoesmouka (Katpoasaes E.)

AJmar 3akaszaj TakcH, HO TAKCUCT OKa- v
3aJICsl MHTePecHbIM YeJIoBeKOM. B Kakoit-  vof

TO MOMEHT BpEMECHU (,D;.HH IIPOCTOTHI BbI-

qucjieHnii ckazkeM, ato t = 0), oH HaYAJ

TOPMO3UTH, HEKOTOPOE BPEMsI CTOSL, & T10-

TOM HaydaJl ABUIaTbCs C HEJIMHEMHOI 3aBU- / \

ot
CHMOCTBIO CKOPOCTHU OT BPEMEHH, Kak II0- >
o 0
KazaHo Ha rpaduke Huzke. Cuanraiite, uto vg = 5 M/c, tg = 1 c.

1. Kakoe paccrosiane AjMar mpoexas 3a IPOMEXKYTOK BPeMeHH, M300parKEHHBIN Ha,
rpacduke? OTBeT OKpyIJIUTE JO OMHON IU(PHI IOC/IE 3alsITOI].

2. Yemy paBHa MakcHMaJibHas CKOPOCTH 3a IOKA3aHHBIN IIPOMEXKYTOK BpEeMeHH !

3. B kakoil MOMEHT BpeMeHH I10CJIe OCTAHOBKU TaKCHUCT €XaJl C TAKUM YKe YCKOPEHUEM
Kak 1 B nepbie 4t37 OTBeT OKPYIJINTe JI0 OJHOM HIMPHI I0CIe 3AIIATON.
Bagaua 2: Muaaamuii snekTpuk Aabraup (Epkebacs A.)

B 1emnm, ykazaHHOI Ha pUCYHKE CIpaBa, 3HAYEHNE €IITHI- |74
el conporusiiennst R = 100 Owm, a Besnunna DJIC pasHa

& = 12 B. Nsmepurenbible TpuboOphl cUuTaiiTe Mjlea bHbI- g @
MU, & BHYTPEHHEE COIPOTHUBJICHNE NCTOTHUKA HAIPsyKeHUsT @ |
ropasjio Menbiie, dem R. Onpejenure,

1

1. Yemy paBHBI 3HAUEHUST CHJIBI TOKA Ha aMIIepMeTPe U Ha- Ig_RI
HpsizkeHust Ha BoJibTMeTpe? OTBeT yKakKuTe B aMIiepax |—|
|A| u BosibTax |B| coorBercTBeHHO. _II_ < |I__"
Mutatimmit s1ekTpuk Ajbramp HAIIEN emé JBa MCTOUYHNKA HAIPSKEeHUs, TOYHO TAKIX
’Ke, KaK U TOT, 9TO HaXoauTcs B 1enn. /i Toro, 9To0bI MOBBLICUTHL HAIPSKEHHE Ha,
BOJIBTMETPE, OH I10CJIeIOBAJ YMHBIM COBETaM CTapIlnero 3JeKTpuka ApceHa, 1mompodo-
BaJI COEJIMHUTD 9TU JIBa NCTOUYHUKA K TPETHEMY, U, IMOJTHOCTHIO CJIe/LysI NPEITNCAHHBIM

UHCTPYKIMAM, OJYYNJI COeIMHEeHNEe NCTOYHNKOB HAIIPAXKEHNST TaKNM, KaK II0Ka3aHO B
HIZKHEI 1IpaBoil 4acTu PUCYHKA.

2. Kakum Ternepb cTaHeT HOBOE HaIpsizKeHUe Ha BOJILTMETPE, B BOJIbTAX !

Crpanniia 3 us 22



APhB 2024 Ombopounviti myp

Bama4da 3: Bocrouckoe vaernmrue (Katpoaiaes E.)

Ackap pert 3aBapuTh dail, KyIJIeHbIT B KUTalicKoii daitHoii jiaBke. [Ipogasiiuiia cka-
3aJia, 9TO 3eJICHBIN Jail Jiydlne Bcero 3apapuBaTh 1pu Temieparype ot 80°C o 85°C.
[lepBbIM Jiei0M, OH, HAJMB Vi, = 1 J1, mpu KoMHATHOI Temueparype ¢, = 25°C B JaiiHUK,
HavyaJ KUIATUTH €. B JanHoil 3aj1aue Terao00MeHOM ¢ OKpYzKarolieil cpejioil MOyKHO
npeHedpeyb.

1. Yepes cKOJIBKO CEKYHJI 3aKUIIMT BOJA, €CJIM MOIIHOCTh daiinnka P = 2500 Br?
YieabHast TEIIOEMKOCTb BOJIBI Gy, = 4200 [Ix/(kr - K), mI0THOCTD BOABI pyy =

1000 xr/m°.

[Tocsie TOro0, OH IepeJIiI BOLY B 3aBapPHUK, KOTOPI J0JII0e BpeMsl JiexKaJl B Kady, 1
IIOJIOZKILT B HEFO TEPMOMETD, KOTOPhIit mokaszaJ tyg = 95°C. Tak kak Ackap ObLT HETED-
HEJIMBBIM, OH PEIINI YCKOPUTD IIPOIecC U J0OaBUTH XOJIOIHON BOJbI JIJIsl OXJIAK ICHUSI.

2. Yemy pasia TerIoéMKOCTD 3aBAPHIKA, €C/TH TEIVIOOOMEH TPOUCKO/INIT TOJIBKO MEZK-
1y BOJIOf 1 3aBapHUKOM?! YKaxkuTe TernoéMroctsb B |k /K].

3. Kakoii 00beM BOIBI P KOMHATHOI TeMItepaType Hy>KHO J100aBUTh Ackapy, 9TOObI
TeMIieparypa cMecu Obuia ty, = 85°C? Ykaxkute obbeM B M.

Bama4da 4: MeracrabuibHocTb (Epkebaes A.)

Eciin ouncTuTh BO/y OT IpuUMeceil 1 aKKypaTHO €€ OXJIaJIUTh, TO MOYXKHO JIOCTUYL €€
OXJIAXKJIeHUsI HUzKe TOUKH ILIaBjeHus jib1al Bo3bMEM cocy/r ¢ mepeoxiazk IEHHOI BOIOI,
Temieparypa koropoit Ty = —2°C. Vienabhast TermioéMKocTb Bojbl ¢ = 4200 [Tk /(Ko -
K), ynenpnast Teriora miasienns jbia A = 332 K/[K/Kr, MIOTHOCTH BOJIBI 1 JIbJIA

paBHBI py, = 1000 xr/ M pi = 900 KF/M3 COOTBETCTBEHHO; aTMOC(EpPHOE JIaBJIeHIE
P, =10° Ila.

1. Cocyz ¢ BOOiT pe3KO BCTPSIXHYJIN, W BOJA Hadaja 3aMep3aTh, IPEeBPAIIasiCh B PaB-
HOBECHYIO CMeChb BOJIbI U Jibjia. Kakas j0Jist BO/bl (B MPOIEHTAX) MPEBPATUIACEH B
néa? OKpyrjmTe 10 JecAToil 10U IPOIEeHTA.

TeopeTndeckn JOCTUYDL TOUKHU TIJIABJIEHUS HUKE HYJI MOYKHO, €CJIU MTOJIBEPTHYTH KU/I-
KOCTb OYeHb BBICOKUM JaBjeHusaM. [Ipu yBejndennn BHelHero jgapjiennst #Ha AP cuve-
menne Touky miasaennss AT onuckiBaercs 3akonoMm Kiamneitpona-Kiaysuyca:

AP A

AT~ (T°C+273) (1/pw — 1/p;i)

2. Ykaxure, nasienne P Bo ckojibKo arMocdep (¢ TOTHOCTBIO JI0 JIECATHIX) HYZKHO
JIJIsL TOPO, YTOOBI JIOOUTHCS PABHOBECHOI'O COCTOSIHUST BOJIBI Ipn TeMueparype 17

Crpanuna 4 us 22



APhB 2024 Ombopounviti myp

Banma4da 5: Yronnenuuk (Epkebaes A.)

B cogepxkariem BoAy HMINHIPUYECKUI COCYJ C ILIOMaAb0 ocHoBanma S = 200 em?
HOJIOXKIIN KYyOUK 130 Jibja ¢ peopom a = 10 cm. Hezamosiro mociie sroro, Ha Kyomnk
AKKYDATHO TMOJIOKIIN TPY3uK Macchl m. [LiorHocts Bojbl pg = 1000 &r/ M3, a JibJla
—p =900 kr/ M3; B COCY/JIe JIOCTATOYHO MHOTI'O BOJIbI, UTOOBI KyOUK He KacaJjcs JHa B
TeYeHU! BCeil 3a/1a4i, a TaKKe OH JIOCTATOYHO BBICOKMII, YTOOBI BOJA HE BBLINBAJIACD.
Omnpenennre,

1. HackoJsibKO m3MeHm/Ics ypoBeHb Boabl Ahy B cocyje Mocjie TOro, KaK Tya I0JIO-
KUK JieJistHOl KyOuk Oe3 rpysa? Otreer jaiite B caHTHMETpax [cMm.

2. Kakoit go/zKHa OBITh MUHUMAJIbHAS MACCa I'PY3a Miyin A/ TOr0, 9TOObI KyOUK 130
JIbJIa TIOJTHOCTHIO TOrpy3uicst o Boy? OTeer jnaiite B rpammax [r|.

3. Hackosbko m3menmicst ypoBerb Bojbl Ahy (OTHOCHTETBLHO CAMOTO HAYAJIBHOTO CO-
CTOSTHUSI CUCTEMBI) TIOC/Ie TOrO, KakK Ha KyOUK MOIPY3UIN TPY3 MACCHI Myyiy, ONpe-
JeJEHHBIN 13 mpejibtytero nynkra? OTBer jaiite B canTHMeTpax [cM|.

Banmaua 6: IlepeBecusnu (Eprebaes A.)

Ha pucynke, mnokazanHoM cIIpaBa, I'DY3 MacChl SIS SIS SIS S
m = 3 KI' HAXOJIUJICSI Ha KPato OJITHOPOJIHOI'O Phlya-

ra Hems3BeCcTHOI Maccbl M (s yjaobeTBa Ha phi- Ty g l T
qare yKasaHbl JeIeHns B MaciiTabe). 3areM, rpys

[IepeMeCTUJIN C OJIHOIO Kpasg Ha Jpyroil Kpail, a I
MOTOM JIEBYIO HHUTH repepesasin. OKazaaoch, 9To

cucTeMa BCE PaBHO HaXO/MJIaCh B PABHOBECUU. YCKOPEHHE CBOOOJIHOTO TAJICHUS § =

10 H/xr.
1. Vkaxkute maccy M pwryara B KnjorpaMMmax B JaHHON 3ajade.
2. Haitqure 3navenust cui HaTszkeHus: 17 u 15 B HbIOTOHAX B CaMOM HadaJle.

3. Ha cKOJIbKO HBIOTOHOB U3MEHMINCH cuibl HaTszkennst ATy u ATy jieBoit n npaBoii
HUTEl COOTBETCTBEHHO IIpU IepeMeniennn rpysa’ JlobaBbre 3HaK MUHYC B OTBETE,
YTOOBI II0Ka3aTh YMEHbIIIECHUE JAHHOI BEJIMINHDI.

Crpanniia 5 us 22



APhB 2024 Ombopounviti myp

Bamaua 7: V306pasuresibHoe uckycctBo (Katipoanaes E.)

B nanmnoit 3ajade, 1 kjeTka uMeeT cTopony B 1 emunuity JummHbL. Jlanuaia B cBoEM
OTITUYECKOM SKCIIEPUMEHTE cOOpaJl CUCTEMY U3 JIBYX JIMH3 C OJIMHAKOBBIMU (POKYCHBIMUI
paccrostHusiME F = 4, Kak nokasaHo Ha deprexe (K cuactbio, Jlanuas, B oramane ot
nopia KenbBuHa, cMOr COXpaHUTh CBOM YePTEXKHU B MEJOCTH U coxpanHocTn ). [lepBbim
YKe JIeJIOM, OH TPOBEPUJI TOYHOCTH COOPKHU, IIYCTUB TOHKHUI JIyd CBEeTa TaK, UTO OH
IPOTIIET Uepe3 00e JIMH3BI He TPETIOMUBIINCD.

Yx

i
h

1. Ha kakom paccrostaun ot onrudeckoro rneaTpa (OIL) mepBoit JUH3BI JT0JIKEH Tpo-
xoauThb Jiyu? CunTaiiTe paccTosHIe OTPUIATEIBLHBIM, ecjin TouKa “Huxke OII.

2. Ilom kakmM yTrJIOM K TJIABHOM ONTHYECKON OCH MEPBON JIMH3LI JOJIZKEH MTPOXOIUTH
Jy4d? YToJ1 OTCUNTBIBAETCS KaK ITOKA3aHO CTPEJIOUKOl Ha PUCYHKE; €CJIU YIOJ OT-
CUNTBIBAETCS B 0OPATHYIO CTOPOHY, TO CUMTATE €ro OTPUIATE/IHLHBIM.

B touke S(—2,7) Jdannan mocraBus TOU€UHBIN HCTOTHUK CBETA.

3. Kakast koopjuHaTa x n300pazkKeHust oT JUH3bI 17
4. Kakast koopjiuHaTa y n300pazKeHus OT JUH3bI 17
5. Kakast koopjuHaTa T n300pazkKeHust OT JIUH3bI 27

6. Kakas koopjuHaTa y m300pazKeHusl OT JUH3bI 27

Crpanniia 6 us 22



APhB 2024 Ombopounviti myp

Bamaua 8: C-I'-C (Katpoanraes E.)

Hagepnsgka, mpounTaB Ha3BaHMe, BB TOAYMAJIN, UTO MBI ceifqac OyjgeM paboTaThb ¢ nMe-
HuToit ['ayccoBoit cucremoii canTumeTp-rpaMmm-cexkysga. OiHako K, eé coKpalileHne -
mercd Kak ‘CI'C”, m BHUMaTe/bHBbIE YUTATE/N YKE O0pATH/IM BHUMAaHUE Ha H-TUPE
(6osiee Touno ‘n-dash”) mexky OykBamu B abOpeBHaType, KOTopast Ha CAMOM JieJie pac-
MU POBBIBAECTCsA, KaK ‘CcOM-THIIONOTaM—CcKoprnoH . Huke mnpejicraBiieHbl OCHOBHBIE
eJIMHUIIBI B JIAHHON CHCTEME:

« cpefiHsts JymHa coma [cae] — Iy, = 1.4 m;
* CpesHss Macca rummonorama |emr| — m, = 1480 Kr;
« JUTMHA TIEPBO{i TIeCHI B IEPBOM asibboMe TPYIIbL Scorpions || — ¢, = 292 c.

B jpannoit 3aja4ue Mbl paccMoTpuM B3anMocBsi3b Mexk 1y CU u C-I'-C 111 HeKOTOPBIX
busnyecknx pesuuny. BHEMaHMe: 3amuchiBaiite dncia B cTaapTHOM Bujie @ - 107
e 1 < a < 10, k£ — nenoe unciio. Bo Bcex myHKTax, ¢ HCIOJIb30BAaHUEM ITPABUII
OKPYTJIEHUs, YKa3bIBailTe YMCI0 @ ¢ TOUYHOCTHIO JIO TPEX Iudp Iocje 3amsaToil; ecian
BBEJIEHHBII OTBET OyAeT JINIIb NPUOAUNCEHHO BEPHBIM, TO MOXKET ObITh BHIUYTEHO BILJIOTH
10 50% 3a JAHHBIA ITyHKT.

1. Boipasute maccy npotona (1.6726 - 10727 kr) uepes |[cmr);
2. Boipasure yckopenne ceobojoro najenus (9.81 m/c?) B [cuc/mnn?];

3. Boipasure ennnauiry cuibt Beiigep (cokp. Biap) B C—I'-C 1epes Hotoronst. pyrumvn
cjaoBaMit, cKoJibKo HbroToHoB B ojHoM Beiinepe?

Kamopus — eaununia n3aMepenust SHEPTUN, KOTOpas paBHa TeInry, KOTOpoe HeoOXO MO
coobuuTh 1 rpaMmy Bojbl jist Harpesa Ha 1°C. Hamka Kode (coxp. uk) — eaunuia
sueprun B C-I'-C. Termnoémkocrs Bomer ¢ = 4200 x/(kr -° C).

4. Haiinure, CKOJIBKO KaJOPHil B OTHOM [dIK|?

Crpannia 7 us 22



APhB 2024 Ombopounviti myp

Bamaqda 9: ITo ronose cebe moctyum (Eprebacs A.)

Mautenbkuit rpy3uk mMaccbl m = 1 KI' MOJIOXKU- I
' 1
JIM Ha Kpail JIOCKM Takoil »Ke Macchl m = 1 K u € >,
L 1
jumnbl L = 15 cm. C jipyroro kpast JIOCKy nepuo- — |m -
Do

JIMTYECKH TTOJA0MBAIOT MOJIOTKOM, COOOIIAS MMITYJIbC

m
po = 0.8 H - ¢ m oxxunasy, noka cucrema ue Upu- 7./777777777777 7777777
JIéT B paBHOBecue. KoaddpunumenTsl Tpenns MexK Ty JIOCKON W CTOJIOM, & TaKyKe MeKLy

IPY3UKOM ¥ JIOCKON OJMHAKOBBI U paBHbI i1 = 0.4. YcKopeHne cBOOOHOTO IaJIeHMUSI
2
g =10 m/c”. OTBeTbTe,

1. Yemy paBHbBI CKOPOCTHU JIOCKU ¥ U I'PY3UKA U9 B M/C cpasy IOC/e OJfHOrO yaapa’

2. KakoBa OyjieT CKOpOCTh JIOCKH ¥ B M/C, KOTJa MPOCKAJb3bIBAHNE MEXKIy Heil u
I'PY3UKOM IIPEKPATUTCSI B T€UEHUE JBUKEHUS [10CJIe OJHOro yaapa?

3. CKOIbKO yJ1apoB n MOTpedyeTcst, YTOObI I'PY3UK COCKOJIB3HYJI € JIOCKH?

Crpanniia 8 us 22



APhB 2024 Ombopounviti myp

Bamaqua 10: IIpuspaunsie npobku (bBucumbu /1.)

OuepegHast OJIUMIINAIA TI0 PYCCKOMY SI3BIKY — I OJIHAXK I B TOPO/Iie AJIMATHI, ITKOJIbHIK
Wusic cHoBa onaszibiBaj Ha Heé. UToObl 100paThcs ObICTpee, OH pPelII lepedeKaTh
JIOPOr'y B HeIoJIOXKeHHOM MecTe. Ha Hero npurajicst psiji MalllH, C IIOCTOSIHHON CKO-
pocthio V' = 15 M/c, paccTosiHie MexKry KOTOpbIME ObL10 d = 8 M. BbLT 10K 1MBbIii
JleHb, Ko dunnuent Tpennsd munH 06 achaabt = 0.2. YckopeHne cBOOOTHOTO T IeHIA
g=10wm/c"

[TepBoiit BojuTens yBujea Miusica um Hada TOPMO3UTh, OJHAKO IOHsI, 4TOo Iusic
BBIOpaJI ONTHUMAJIBHBIN ITYyTh Yepe3 JIOpory M 4To onacHocTu Het. [losTomy BojuTesb
TOPMO3MJI BCEro JIMIIL 1 CeKyH/Ly, a 3aTeM IPOJIOJIKII €XaTh JaJjblle ¢ IHOCTOAHHOI
CKOpocTbhio. BTopoil BojuTe /b ToyKe HadaJl CHUXKATH CKOPOCTh KaK TOJbBKO OTpearupo-
BaJl Ha, TOPMOKEHHUE [1ePBOT0, ITI0Ka HE CPABHSJICS C HUM 110 CKOPOCTH M HE IIPOJIOJIZKII
exaThb JlaJIbllle — KaK OKa3a/10Ch, C HEMHOI'O MEHBIIeil CKOPOCTHIO, YeM IIEePBIil BOIUTEIb.
Tax »Ke HOCTYIIII U TPETUl BOAUTE/Ib, U UeTBEPTHIN, 1 Tak gaJee. Takum odpasoMm, 1e-
JIBI PsiJi MAIIMH ITPUTOPMO3IJI — HOJIYUIIaCh IpU3padHasi IpoOKa TOJbKO IIOTOMY, UYTO
IIEPBbIIl BOJUTE/Ib HE3HAUNTEIbHO CHU3MI CKOPOCTh.

13-3a BpeMmeHn peakiiun Jiojieil, KayK/Iblil BOAUTE/IL pearupyer Ha TOPMOYKEHNEe Mallll-
HBI 1Iepej] HIM ToJIbKO depes 0.5 cekyHn 1. Tak»kKe BoJAUTEb IEPECTAET TOPMO3UTD TOJIBKO
yepe3 (.5 cekyH/I 1I0c/Ie TOro, KaK €ro CKOPOCTh CPpaBHsLIACh CO CKOPOCTBIO IepejiHeit
mamunubl. CauTaiiTe, 9TO 1MOCTE TOPMOZKEHHUSI CKOPOCTh MAIINH HE MEHSAETCsI.

1. Haiitn, kakas mammna B psjie B utore jeiictsuii Vlmsca motHOCTBIO OCTAHOBUTCS.
Cuér MaImmH HadmHaeTCsd ¢ MepBOil, KoTopas HadaJa TOPMO3UTDL; cunTaiiTe, 9TO
HUKaKIe MAIIUHbI He CTOJIKHYJIUCD.

2. Haiture paccrosgame MeXKIy MallinHaMu 5 u 6 cpasy mocJie Toro, Kak ooe MallnHbl
[epecTaHyT TOPMO3UTh.

3. Kakoe MuHUMAJIBHOE PACCTOSHUE dypiy JOJIZKHO OBITH MEXKTY MAITMHAMU, YTOOBI HI
OJIHa 13 HUX HE CTOJIKHYJIACH C JIPYroii?

Crpanniia 9 us 22



APhB 2024 Omobopounviti myp

Pemennga 3amad Muaamgmeit arn

Sagada 1: Crpannas noe3pouka (Katpoasaes E.)

1. Paccrosgnue ecthb IJIomia b 11O/ I‘paCbI/IKOM ’U(t). Haﬁ,ﬂ;éM IJIOIIA/ b OJIHON KJIETKU:
S = Uoto =5 M (11)

Y100l HATH ILIOMIATEL 110/ I'PadUKOM, HY?KHO CJIOYKUTH ILIONIA/b TPEYrOJbHIKA, C
IJIOIIAbIO TOJYKPYTa:

1
S:5-4-4+0.5-7r-32:8—|—4.57T:40M—|—22.57TM%110.71\/1. (1.2)

2. JInst HaxoxKaeHus MaKCUMaJIbHON CKOPOCTH, HY?KHO HAMTH TOUYKY C caMoil 60JIbIIOi
opaunaroit: (0,4). Orciona HaxoauM:

Umax = 4 -5 M/c =20 m/c. (1.3)

3. IIpoBesiém KacaTeqbHYIO K OKPYZKHO-
4
CTH C TaKUM YK€ HAKJIOHOM, KakK ¢ Tpa- Vo

dbuk ckopoctu B [tg], [4to]. Kak Bummm,
OH KacaeTcst OKpyzKHocTH B Touke A. Tak

KakK yrjIoBoil koaddunuent pasern —1, To /

2\
/?k

yroJi ajibdpa o = 45°. 3Has, 4To PaJyc /

| =

OKPYZ>KHOCTHU PaBE€H CANHUIIC, HAXOANM:

\ 4

t4 =8+ 3sin45° ~ 9.1 c.

/
—_
* N~
= o
SN——

Ecau donywena owubka co 3nakamu u noAy4eno:
ty =8 —3sin45° =~ 5.9 ¢, (1.5)

Mo 3a NYHKM 8vl0aEMCA MoAbKO 2 6aina.

Conepxxanue BaJibr
S =110.7 m 4
Umax = 20 M/c 2
ta=10.1c¢c 4
Aavmepramueno, ecau ty = 5.9 ¢ 2

Crpanuna 10 u3 22



APhB 2024 Ombopounviti myp

Bagada 2: Muammuii ssiektpuk Aabraup (Epxebaes A.)

1. PaccMoTpeB TaHHYIO TIEIh, MOXKHO 3aITUCATh, uTO [ + [5 = I
I, a Tak:Ke JiBa ypaBHeHus BTOPOro 3akona Kupxroda, KoTo- / v
pble COOTBETCTBYIOT BEPXHOMY U HIKHEMY 00X0jiaM KOHTYpa D g D
COOTBETCTBEHHO: (A ——
N
E=2LR, & =3LR. (2.1) [ ]
Izi 3R
Orcrojia orpejiesigeM CIIy TOKa U HaIIpsizKeHUe Ha Iprdopax:
5% E
I=—=01A V=LR=—-=6B. 2.2
7 =3 (2.2)

2. Ternepb paccMOTPUM CTPYKTYPY CAMOI CUCTEMbI HCTOYHIKOB.
B Takux macirabax y:ke Hesb3sl IpeHeOperaTb BHYTPEHHUMU
COIPOTUBJICHUSIMU 3JIC. 3ajiada ITOr0 IMYHKTa COCTOUT B TOM,
aT00BI 110/100paTh SKBUBaeHTHBIe 3HaueHust D/IC E* u (omu-

OHAJIBHO) BHYTPEHHErO COIPOTUBJIEHUsT T, KOTOPBI Obl MMe
9KBHUBAJIEHTHBII NCTOUYHUK. VIHAUe roBopsi, B3STh 38 OCHOBY (POPMYJIY

U=¢& —ir (2.3)

1 IIpUBECTH cyMMapHoe jaeficteue Tpoux D C K Takoro Bujia 3apucumocti. Mrak, 06xo/1
110 KOHTYDY U IaJeHIe HAIIPSI?KeHIs Ha HEM CIIpaBa HaJIeBO JAi0T (DOPMYJIbI

25—5:27;17’—7;27', i1+i2:i, U:g—igT, (24)

Pe3yJIbTaTOM PEIIeHUsT KOTOPbIX OyJ1eT

2 & 4€ 2
9 = —1 — — = — — —ir. 2.
2= gi— o, = U 3 3t (2.5)
[Tomygaem, 9To
gr=te g’ (2.6)
= — rt=—r. :
37 3

[TockobKy 1 << R, BTOpOe Hac He MHTepecyeT — HO Telepb Mbl 3HaeM, 910 o1t D 1C
yBesmmanBaercs B 4/3 pasa (xorss Ajbranp Mor Obl yBeJNYUTH €ro BTpoe!), a 3HaIuT
HOBOE IOKa3aHue Ha BOJILTMETpe Oyaer

4
%eW:§'6B:8B. (27)
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Conep>xaHnune Basibr
I1=01A 2
V=6B 2
View = 8 B 6

Bana4da 3: Bocronckoe gaenurue (Katpoanaes E.)

1. 3a Bpems 7 JaiiHUK BbIpadaTbIBaeT SHEPIUuio PT, KoTopasi Bes YXOJUT Ha HATPEB BO-
JIbI, TaK KaK TeryiooOMeHa ¢ OKpyzKJaoleil cpeoit net. Torma, 3anuckiBas ypaBHeHne
TEIJIOBOTO DaJianca, MoJTydaeM:

P1 = cupVy(ty, — tr), (3.1)

rje t, — 9TO TeMIepaTypa KHUIleHus BOJbl. Permmasg 3To ypaBHenue, HaXOIUM BpeMs,
3aTpadeHHoOe Ha HarpeB BOJIbI:

WVW i _tr
__ aVap(ty — )

5 = 126 c. (3.2)

2. Pa3 yK Ter1oo00MeH IMPONCXO/II TOJIBKO MKy BOJION 1 3aBapHUKOM, TO ypaBHEHUE
TEIJIOBOIO OaJiaHCca BBITJISAIAT CJIETYIONIIM 00Pa3oM:

CW,OVW(tb - to) = C(to - tr), (33)

[ne C' — TenioéMKoCTh 3aBapHUKa, TeMIlepaTypa KOTOPOTro paBHa KOMHATHOM ITOTOMY
9TO OH JIOJITO JiexKaJsl B Ikady. Perras ypaBHeHue jijist TEIJI0EMKOCTH, Oy YaeM:

(3.4)

3. HonuBast X0JIONHYIO BOIY B 3aBapHUK, AcCKap OXJIaxKIaeT ero u BOJYy, KOTOPYIO Ha-
XOJUTCS B HEM, TOTJIQ

CwpV(to — tm) + Cto — tm) = cwpV (tm — tr). (3.5)

Orcrona HaXoMUM 00BHEM BOJIBI:

CwpVi(to — ) + C(tg — t)
pr(tm - tr)

V= = 179 mu1. (3.6)
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Conep>xaHnune Basibr
T=126 ¢ 3
C' =300 [x/°C 3
V =179 mn 4

Bagada 4: MeracrabuiabHoctb (Eprebaes A.)

1. [Ipu pe3koM BCTPAXUBAHUE B BOJIE 00pa3yIOTCs TOYKN KPUCTAINZAINN, HA KOTOPBIX
JIET HaUMHAeT HapacTaTb. [Ipm 3amep3anum BoJbI OTJaHHas TEIIOTa IepelaéTcs Ha
HarpeB OCTaJIbHOI €€ JyacTu — IIO9TOMY MOZKHO 3alliCaTb YpaBHEHUEC

mi _ Ty

Am; = °C—"1T = = 2.57. 4.1
m; =cm(0°C —Ty) = p- 3 5% (4.1)

2. IlopcranoBkoit BemmunH B ypaBHenne Kiameiipona-Kiaysnyca ancienno mosyvdaem

. AP 3.32-10° [T
— 0 — 1.1-107 —2, (4.2)
AT 271(1/1000 — 1/900) °C
Bujst, uro AT < T 110 abCOIOTHOI IIKaJIe TeMIepaTyp, MoJIydaeM, ITo
AP
P=PF,+ AT Ty = 221.5 arm. (4.3)
Conep>xanune Basibr
m;/m = 2.5% 6
P € (218;222) atm 4

Bagada 5: YTomeHHuK (Epkebaes A.)

1. PaccMmorpuM paBHOBecHe KyOHKa:

pa’g = pogV, (5.1)

rie V — 00bEM morpyzkeHHoit B BoLy JacTu Kyouka. V3-3a Jannoil morpy»Kennoit yactu
COOTBETCTBEHHO yBEJIMUNTCS YPOBEHD BOJIBL:

V = SAh. (5.2)

WHBIM c110cOOOM MOXKET OBbITh PACCMOTPEHUE TOT'O, YTO Ha JIHO COCY/IA IOABJISIETCS J0-
[IOJIHUTEJIbHOE JIaBJIeHne
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a 9TOT IPHUPOCT B JIABJEHUN OOYCJIOBJIEH HAJMYNEM Beca KyOHKa, KOTOPBI cOODIIaeT
9TO JIaBJIEHUE Yepe3 BOJLy, TO €CTh

AF = pa’g. (5.4)

Mrak, oKOHYATEILHBIM OTBETOM OY/IET

3
pa

Ahi = — = 4.5 cMm. 5.5

! PoS (5:5)

2. IIpu 1oIHOM HOrpy KeHnN KyOuKa, MOsIBJISIeTCsl IOIOJIHUTEIbHAS apXIMEI0Ba, CIJIa,
AFy = pog(a® = V), (5.6)

KOTOpasi M yJIEepPKUT JOIMOJHUTE/IbHBI rpy3, T.e. AF, = mg. Utak,

m = (py — p)a® = 100 . (5.7)
3. Ilosinoe m3menenne ypoBHs BOJAbI Ahy COOTBETCTBYET IOJIHOMY IIOI'PYZKEHUIO KyOUKa
00BbEMOM a:
Ahy =a*/S =5 cum. (5.8)
Conepxxxanne Basibr
Ahl =4.5 cm 4
m =100 r 4
Ahs =5 cMm 2

Banauda 6: IlepeBecusn (Eprebaes A.)

1. PaccmorpuM MOMeHT Tociie Tiepepesanus JjeBoit autu. I rpys, m menTp TdaxKecTn
pbluara paBHOYJAJI€HbI (Ha JIBe €MHUIbI) OT MPABOM HUTH, OTHOCHTEIHHO KOTODOIl
pbldar MOXKeT BPalllaThCd — 3HAYUT OYEBUJIHO, YTO

M =m = 3 kr. (6.1)

2. 3anuiem paBHOoBecue cucreMbl. CyMMapHYIO TSAXKECTb pbluara ¢ IPy30M YpaBHOBE-

ITIBAIOT HUTH:
T+ T, = (M +m)g = 2myg. (6.2)

Tenepb paccMOTPUM paBEHCTBO MOMEHTOB — B KadeCTBe OIOPHOIl TOUYKHU YJIOOHO B3SITh
JIEBYIO HUTH. B Takom cirydae

Mg-4=Ty,-6 = T,=20H. (6.3)
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Beraurast 5TOT pesybTaT OT MepBOrO YpPaBHEHMUsI, MOy IaeM
Ty =2mg — T, = 40 H. (6.4)

3. Tenepn HOBBIE cuiibl HaTszkenus: pasubl 17 + ATy u Ty + A'T,. I3 paBencTBa cu,
JNIEMCTBYIONINX Ha pbIYar, MOHUMaeM, 9TO CYMMapHOI'0 M3MeHEeHUsl CHUJIbl HaTsaKeHNd
HeT, TaK 9ITO

AT, + AT, = 0. (65)

PaccmoTpuM BpalieHne OTHOCUTEILHO JICBOIO KOHIA pbryara. Iloaydaem
Mg-4—|—mg-8:(T2—|—AT2)-6. (66)

Permas IIOJIYYEHHOE€ YpaBHEHHNE, BbIBOIAUM

AT, = (gM + §m> g—"1T,=40 H, AT, = —-40 H. (6.7)
ConepxkaHue Banibr
M = 3 kr 2
T, =40 H 2
T, =20H 2
AT, = —40 H 2
AT, =40 H 2

Bagada 7: V3obpasurenbHoe uckycctBo (Katpoaraes E.)

[Ipn mpoxorkjeHun dYepes JIMH3Y, JIYIH CBeTa He IIpe-
JIOMJIAFOTCST TOJIBKO DU IPOXOKJIEHUN Yepes OUTHYeCKUH g
1eHTp. CooTBETCTBEHHO, JIyY JIOJI?KEH IIPOXOJIUTH Ha, Pac-
crogauun [ = 0.

Taxk Kak JIyd HPOXOIUT Uepe3 00e JIMH3bI He IPeIOMUB-

IIACh, TO OH IlepeceKaeT U BTOPYIO JIMH3Y B ONTUYECKOM
nentpe. [IpoBojs mocTpoenne, Kak Ha pUCyHKe HUXKe, Ha-

> 92

XOJUM yTOJI

3
o= tan§ = 56.3°. (7.1)

Nzobparkenne oT JMH3BI MOYKHO HaWTU AByMdA criocobamu. [lepBwiit — mocTpoenuem,
BTOPOIT — peliasg ypaBHeHHe JIMH3bI. B najabHeiineM cautaiiTe, 9T0 KOOPIMHATHI OITTH-
qeCKUX IMEeHTPOB MepBoit u Bropoit jmu3 (x1,y1) = (4,5) u (x2,y2) = (6,2), coorBet-
crBenno. CHadaJia, 1epeji mocrpoeHneM, OyjieM UCI0JIb30BaTh JiBa (paKTa:
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o JIyu, npoxomgamuit gvepes OIl, He npesomisiercs;

« JIyu, npoxoggamuii napaJseabno 'OO, ocie mpeoM/ieHnst TPOXOJAUT depe3 PoKyc
JITH3BI.

Crpost n300pazkenue, celys IpaBujiaM, mojaydaeM 4epréx (rge S — Todka, B KOTO-
poii HaXOJIUTCs TepBoe n3odbpazkenue, h — BbicoTa npeamMera Hay ['OO, H — BbicoTa
nzobpazkenus Haj ['OO:

Y 1

A
N
A 4

)Km ------ H

Orcrofla HeCJIOXKHO HafiTu KoopAuHaThl n3obpazkenus S'(16, 1).
AJIbTepHATUBHO, MOKHO pelaTh d4epes hopMy/1y TOHKON JIMH3DL:

1 1 1

AT fTF
rjie d = x1 — xg — paccrosinue ot OIl 1o obbekTa, f = x; — 1 — paccrosinne ot OI]
110 m3obpakenust. [loacrapiss sty 3Hadenne B GOPMYILY, MOJyIaeM YpaBHEHNE JINH3EI

(7.2)

B KOOPJIMHATHOM BH/JIE:

1 1 1
= —. (7.3)
r1—xg x;—x1 F
Pertast 570 ypaBHeHnue, HaxXoAuM KOOPAUHATY T; U300ParKeHUs:
(r1 —x9)F
T =x + = 16. 7.4
! ! r1 —xs — F (74)
AHajormaHsIM 00pa3oM, amanTupyeM (GOPMYILY YBEIUICHUST JINH3bL:
H s
r=— =S4 (7.5)
h Ys — Y1
Vcrionb3yst 1mo00ue TpeyroJibHUKOB, HAXOAUM KOOPJIUHATY 1; U300parKeHus:
f Ty — 1
yi=y—(ys —y) 5 =y — (s yl)x1 —— (7.6)
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Kax mbI BuanM, 06a criocoba npusoggar K orsery S’(16, 1).
Kak BujHO 13 puCyHKa B YCJIOBHUM, JIYUHd He A
MOT'YyT IIpOHTH 4Yepe3 BTOpyIO JWH3Y, HE 1IPOR-- |~~~
Jisl Yepes IepByi0. 3HAYUT, 00bEKTOM JIJIsl BTO- s’

POit JIMH3BI OYIET CJIY>KUTh TOJIBKO M300pazKe-

HUe 1epBoit uH3bL. g GoJibIeil HaTIsAHO-

o !
CTU, HAYEPTUM XOJ JIydeil yepe3 BTOPYIO JIMH- H N
3y, 0e3 coOJII0IeHIsT MacIITada, HO ¢ COOJII0/Ie- : ‘ F'\
HUEeM KJII09eBbIX Jerasieii. CorjiacHo KOHBEH- PR 1

[
[, peaJibHbl€ JIY9H HapUCOBaHbI CILJIOIIIHOT ‘f

JIMHUCH, & IPOJOJIZKeHUd JIydeil — IIYHKTUP- d
HOI1.

[Tepen dokycuposkoit Ha S, jiyun npoxogar
depes BTOPYIO JIMH3Y (PACCTOSHEE OT IJIOCKOCTH JIMH3bI J10 S’ MeHbIie GOKYCHOTO pac-
crostaus Jimu3el). [lpn srom, onn mpesomisiores u dbokycupyiores wva S” (xr, yr). 3a-
ruieM (bOPMYJIy TOHKOI JIMH3BI

1 1 1
E ‘f— 7 - F, (77)
rae d = y; — y» = —1 — paccrosiHEe 0T BTOPOIl JIMH3LI JI0 U300parKeHus: OT HePBoil

qun3bl. [logcTaBiss 3HadeHusT B POPMYITY, HAXOIUM:

f= 4 s (7.8)

—1—4
BamerbTe, Mbl HE HAXOMWJIN OOIIyI0 pOpPMYyJy, KaK JJId IMyHKTOB 3 1 4, MOTOMY YTO
JIAHHAsT CUTYyalldsl MeHee 3HAKOMasi (1P TOM, eIé U B HEIPUBBIYHON BEpTUKAJIBHOIT
ocH), TOITOMY, abbl n30eKATH JIUIITHIX OMUOOK CO 3HAKAMI, OBLIO PEIeHO CPa3y MO/I-
craBuTh dncia B popmyiay. Tak kak [’ > 0, To uzobpazkenue GpopMupyercs 3a JUH30I

(To ecthb mog, Heit). Torma, HAXOIUM:

yr =1y — f = 1.2. (7.9)

AHnasiornaHo nepBoil 3ajade, 3alCbiBaeM yBejnderue (YIuTblBaeM 9To H300pazkeHne
1 0OBEKT HaXOJsITCsI 0 ojfHy cTopony ['OO):
H'  xr—x  |f]

[ =— = = =0.8 7.10
H T, — X9 |d/‘ 7 ( )

1 HAXOJIUM TOPU3OHTAJILHYIO KOOD/MHATY N300pazKeHUsI BTOPOH JIMH3bL:
ry=x9+ (x; —x9) - I' =6+ (16 —6) - 0.8 = 14. (7.11)
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Conep>xaHnune Basibr
l[L=0 1
a = 56.3° 1
x; = 16 2
yi =1 2
Ty — 14 2
yr = 1.2 2

Bamaua 8: C-I'-C (Katipoaraes E.)

Jlist madasa BeipasuM equHuib namepenns B CU depes eanunipr n3mepennst 8 C-1'—C:
- [m] = 2 [eac] &~ 0.714 [cac];

emr] & 6.757 - 1074 [emr];

- [xr] = 55 |

« [¢] = 555 [amn] ~ 3.4 - 1073 [x]

Wcrionb3yst 3Tu JaHHBIE, MOYKHO MPHUCTYIATh K PEIICHUIO ITyHKTOB.
1. Haiiném maccy npoToHa:

1
m, = 1.6726 - 102" kr = 1.6726 - 107> - Tagg oMr = 1130 10730 emr. (8.1)
2. AHAJIOrTYIHO TIEPBOMY IIYHKTY, YCKOpEHUEe CBOOOIHOIO T1aJIeHNUSI:

5
—9.81 m/c® =9.81 - = cac- 2922 ¢ 72 =
g=9.81m/c"=9.8 - e 927 ¢ (8.2)

— 597457.0286 cac/nun’ = 5.975 - 10° cue/ .

3. g naxoxxaenus kogmdecTBa Hbioron B ognoM Belifepe, ucmoab3yeM comocTaBJie-
HIs U3 YCJIOBUS:

1sap =1 can - cae/ann® = 1480 kr- 1.4 v / (292% ¢*) =2.430- 1072 H.  (8.3)
4. JIna nadasa #HaiigéM KoJamdecTBO J[2KOy/Ib B KaJopwuu:
1 xasr = 4200 Ixx/(xr-° C) - 0.001 kr - 1°C = 4.2 JIx. (8.4)
Haunee, Boipazum Yamku Kode uepes xxoyiu:

luk=1cac-1sap=14wm-2430-10"% H = 3.402 - 1072 JIx. (8.5)
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[ToncraBnss 3nadenue Kajgopuii, moydaem:
1 uk = 4.762994933 JT:x = 8.100 - 10~ kaur. (8.6)

3ajiada cOMOCTABUTD €IMHHUIBI U3MEPEHUIT TMeeT OOJIBIIYI0 HAY YHO-TEXHUIECKYIO BasK-
HOCTb, ITIO3TOMY ITPUOJIM3UTEIbHBIE PACYETHI TYT HelonycTuMbI. [losToMy Oblita BBejIeHA
cucrema mrpadHbIX KO3DhUIIEeHToB (paboTaeT TOJILKO B 9TOl 3a/1a4ue) 3a BbIUUCIeHUsT
C TIOIPENTHOCTAMMU:

« k=1, ecim oTBET COBIIAJAET C TOYHOCTHIO JO 3 3HAKOB I0OCJIE 3aISTOIl;

« k= 0.8, ecim 0TBET COBIAJIAECT ¢ TOUYHOCTHIO JI0 2 3HAKOB IIOCJIE 3allsITOI;
« k= 0.5, ectm OTBET COBIAJAET C TOYHOCTHIO JI0 1 3HAKA I1OC]IE 3allsITOl;
« k = 0.1, ect OTBET COBIIAJAET C OTHOCUTEILHON MOrpemHocThio B 2%.

[list TOro, 9TOOBI BHICYMTATH CBOU OAJIJIbI, HY?KHO YMHOYKUTH OOHYCHBIN KO3 duImenT
Ha OaJlJIbl 3a IYHKT.

ConepxkaHue Bannbr
m, = 1.130 - 1071% cmr 2
g =5.975-10° cuc/mun” wm g = 5.974 - 10° cac/ 2
1Bap =2.430-102 H 2
1 uk = 8.100 - 1073 kaq = 8.10 - 1073 kax = 8.1 - 1073 kau 4

Saga4da 9: Ilo ronose cebe nocryum (Epkedaes A.)

1. Cpazy nocJjie yjapa, J0CKa IPUOOPETET UMITYJIbC Py OT MOJIOTKA, U, COOTBETCTBEHHO
C 9TUM, CKOPOCTb

v1 = po/m = 0.8 m/c. (9.1)

FPYSI/IK 7K€ 3a TaKO€ HE3HaAa4YUTEJIbHOE BPEMA ydapa HE YCIICeT CABUHYTLCA, TaK 4TO
Vg = 0.

2. Korna mpockaJib3blBaHHEe MEXKIY JOCKOH M I'DY3UKOM IIPEKPAIIAeTCd, U] = Vg =
V. CKOpOCTI/I JOCKH 1 I'PY3UKa MEHAIOTCA M3-3a HaJU4dKnd CHUJI TPEeHH:d, HpI/I‘{éM JOCKa
HCIIbITBIBaE€T TPpEHUE

fi = (N1 + Ny) = pu(mg + 2mg) = 3umyg, (9.2)

raie N1 = mg u Ny = 2mg — CHJIBI HOPMAJIbHON peakIMi MeKJY JIOCKOIl U I'PY30M,
1 JOCKOM M CTOJIOM COOTBETCTBEHHO. TpeHHe, JeficTByIolee Ha rpys3, YCKOpPsieT ero ¢
CUJION

f2 = uNy = pmyg. (9.3)
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Tenepsb ke, mMes cruCTEMY YpaBHEHUIT

h
V=0V —— T,
m 9.4
IE (9.4)
V=",
m
I10JIy4aeM BPEMsl CKOJIbIKEHMUsI
mu v
== (9.5)
fi+fe Apg
i1, TOJICTABJIsI €r0 B OJ[HO U3 JIBYX YPABHEHUI BbIIIE, HAXOJUM
1
v =1 f2 =-v; = 0.2 m/c. (9.6)

fitfo 4

3. Cnepsa omnpejienM, Ha KaKoe PACCTOSHEE CMEMNIaeTcs TPY3UK OTHOCUTEILHO JI0C-
Ki Toc/ie oHoro yiapa. Cam rpys JBIZKeTCs (CONIaCHO PUCYHKY U3 YCJIOBH) BJIEBO,
IIpeo/I0JIeBasl PACCTOSHUE

om0
°2 2m 3249 (9.7)
Jlocka yKe MPOXOUT PacCTOdHIE
2 2
: 5
S1 = 01T — fl 7 = i (98)
2m 329

Haspneiinmee TOpMOXKEHIE CHCTEMBI HAC He NHTEPECYeT, MMOCKOIbKY OTHOCUTEILHOE JTBU-
JKeHue 3akanamBaeTcd. [losrydaeM, 9To cMmeleHne 3a ouH yJap paBHO

vi

S=8] — S = —— =2 cM, (9.9)
8y
U, yYUThIBasA, 9To L = 15 cM, nojiydaem, 4To 3a
n==8 (9.10)
VIAPOB I'PY3UK COCKOJIL3HET € JIOCKH.
Conep>xanne Basibr
v1 =0.8m/c 1
ve =0 M/c 1
v=02wm/c 4
n =38 4
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Bamaqda 10: Ilpuspaunbie npobku (bucumbu /1.)

1. Mamunbl TOpMO3AT 3& CUET CUJIBI TPEHUs, TOITOMY UX YCKOPEHUeE:

azg, F=uN=puymg = a=pug=2wnm/c. (10.1)
Kazxxaprit Bojureb Topmo3ut Ha 0.5 ceKyH 1 JoJIblie, YeM BoauTe b nepej Hium. [osro-
MYy CKOPOCTDH ITI0CJI€ TOPMOXKEHHUST YMEHbBINACTCsT Ha 1 M/C JjIst KazKJI0i 1oC/Ie/ Iy otei
MaIllMHBl B Psijty. Y MEpBOii MaIUHBI [0CJe TOPMOMKEHUsT OyIeT CKOpoCTh 13 m/c, y
BTOpOit 12 M/c, y Tperheit 11 M/c u Tak gamee. ¥ mammabl Homep N = 14 u y Beex
rocJie Heé KOHeUHas CKOpocTh Oyjet 0.
2. Yro0bI Jiydle HOHSTH KaK MEHSIOTCS CKOPOCTH MAIITMH BO BPEMEHM, XOPOIIIO OyJIeT
IOCTPOUTDH I'PadUK CKOPOCTH OT BPEMEHU JIJI JABYX CMEXKHBIX MaliuH. /st nepBoit n
BTOPOIl MaIINH:

AV, wmlc
15
I ¢
— —
T 2T

Bce orpesku Bpemenn 1 Ha rpaduke oanHakoBble 1 paBHbl (0,5 CEKYHJI 110 YCJIOBHUAM
3atadn. Mbl paccMaTpuBaeM 4acThb rpaduka, IJie CKOPOCTH MaIllUH MeHsitoTcs. V3 rpa-
duKa BIIHO, 9TO IepBas MallliHa OyJIeT TOPMO3UTH OT HadaJIbHOI CKOPOCTHU JI0 CBOEil
KOHEUYHOM, 1 JBUI'aThCsA ¢ KOHEIHOI CKOPOCTbIO 1 ceKyH/y. A BTOpas MallliHa CHAYAJIa
eJleT ¢ HavaJIbHO# cKOpocThio 0,5 CeKYHJI, W JTaJIbIlle TOPMO3UT JI0 KOHEUYHONH CKOPOCTH.
Mpr Oyjiem oTMedaTh KOHEYHBIE CKOPOCTH MAIIMH CUMBOJIOM Vi, TJie . — 9TO HOMED
MallluHbL. Torna paccTosHUs, IPOieHHbIe MaIlTnHAMZ:

V2 - V2 V-V
dy = ——2 4V, 2T, dp 1=V -T+ —7"H (10.2)
2a 2a
N3menenne paccTodnnsg MexKJly MalluHaMu, YIuTbiBag, 91o V, = V1 + 1:
V2 _ V2
Ad=d, —d.1, Ad:—V-T—”2—”“+Vn-2T, (10.3)
- a
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2V, - 29

Ad 10.4
. (10.4)
D10 dopMmyia JIUisi U3MEHEHUST PACCTOAHIA MEXK/Ly MallluHaMu n u n + 1
Orciopa orBer Ha [IyHKT 2:
2-9-29

3. YTo0BI OTBETUTDH Ha BOIIPOC, YKA3aHHBII B TPEThEM IIYHKTE, HaJI0 HATH MaKCUMaJIb-
HOE YMEHBIIICHIE PACCTOSTHUA MEXKTy MallliHAMMU.

Ha rpacduke u3 Broporo myHkTa, Ha 9TOT pa3 Mbl PACCMaTPUBAEM OTPE30K BPEMEHH,
/e pACCTOSTHIE MEXKJIy MallluHAMK YMEHBIIAeTCsd, TO €CTh OT HAavYaJIbHOTO MOMEHTa 10
MOMEHTa, KOI'JIa, CKOPOCTHU MAIINH CPABHSIIOTCS.

YuurblBas 3TO:

V2_v2 V2_v2

d, = ——=* WL, dya =V T 10.
% +V, =V -T+ 5 (10.6)
A u3MeHeHMe PacCTOSTHUA:
Ad=d, —dy1, Ad=(V,—-V)T. (10.7)
IToncraBiisgst 3HaUeHNT:
V,—15

N3 ypasuenns (10.8) mMOHATHO YTO MAKCHUMAJbHOE U3MEHEHHE PACCTOSHUs Oy/IeT 1mpu
MuHUMaJabHOM V,, = 0:

0—15
Torga MEHIMAJIBHOE PACCTOSTHIE MEXK/y MalllHAMU JIOJYKHO OBITH 7.5 METpPOB
Conepxxanne Basibr
N =14 3
ds =5.25 M 4
Ad=T75wm 3

Crpanuna 22 u3 22



