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Oo0bsicHenus Kk 3aganusim no ®U3BUKE npoénoro recrupoBanus «3UI'3AI — 2014-2015

1. r

HCpeMeH_IeHI/IC — 9TO BCKTOp, COC,Z[I/IHSIIOH.[HIZ HaYaJIbHYIO U KOHCUHYIO TOYKU JABUKCHUS. MO,I[YJ'H: NEpEMCIUICHUSA —
IJIMHA 3TOT0 BEKTOpA. To ecTb MOOYJIb MEPEMEIICHUA 3aBUCUT TOJIBKO OT HAYaJBbHOI'O U KOHEYHOT'O ITOJIOKCHUA TEJIa U
ABJIIACTCA OJUHAKOBBIM JIJIA TIFOOBIX TpaCKTOpI/Iﬁ C BBI6paHHBIM Ha4daJIbHBIM 1 KOHCYHBIM IIOJIOKCHHUECM TCJIa.

2. b
. Vv, M/cK
PaccTosiHue MEKLy CTaHIMAMH — 3TO PACCTOSHHUE, POHJIEHHOE MOE3I0M 32 20
BpeMs ABWKEHHUSA. DTO PACCTOSHUE PAaBHO IUIOMIANH IO TpadMKOM 3aBUCHMOCTH 15
CKOPOCTH OT BpeMeHH. MITeM 1Iommams Tpamneum: 10
5
Bonpmiee ocHoBanue paBHOo 120 (c). MeHblllee OCHOBaHHWE PaBHO N >
q [2# [4B [ 72 | 9 | 1p0’
96 — 36 = 60 (c). Beicora paBna 15 (M/c). [lnomane Tpamenuu paBHA 5
MOJyCYMME OCHOBaHHI, YMHOKEHHOM Ha BBICOTY. -10
-15
120+60
S = - 15 = 1350 (m). -20
3. r

PaccraBum cuibl, JOEHCTBYIOLIIME Ha KaXIbId U3 A

rpy3uKoB.J10CKOIBKY TPY3UKH MOKOSTCS, TO 3alHILIEM BTOPOH Y T [ 1 [ [ | [ 1 1 [ [ 1
\

3akoH HproTOHa B mpoekuuu Ha och YU KaXJIOro Ipy3uKa: !

T, —mg=0uT, +Fy —mg = 0. Bepa3sus cuibl HaTsHKEHUS 2T,

Huteld, nonyunM: Ty = mg u T, = mg — Fy.

Tenepp 3anumieM YCIOBUE PAaBHOBECHUA JIMHEWKHU I::I
(paBeHCTBO MOMEHTOB CHJI OTHOCUTEIBHO TOUKU KPETUICHHUS):

Tl'llsz'lz

Uwucnennsle 3HaueHus [; u l, He maHBL, HO MO PHCYHKY WX MOXXHO HAWTH B JAeieHHUAX: [; = 6 feneHUH, l; =
7 nenenuit. Torna 6 * Ty = 7 - T,. [loacraBiss paHee MoJydeHHbIE BEIPAXKEHHUS, TTOTYYaeM:

6-mg =7-(mg —F)

Bripazum cuny Tskectu uepes cuny Apxumena: mg = 7F, HyXHO HallTHU MIOTHOCTH Tella, MO3TOMY BbIpa3uM
Maccy 4epes IIoTHOCThL m = p - V. Taxoke 3anumiem Gopmyiy uist cuiibl Apxumena Fy = p, - g - V. lonydaem:

pV-g=T7px-g-V
KI
p =Tpx = 71000 = 7000 ()

4 B
aHo! s perieHust 3aaud MOXKHO BOCIIOJIB30BAThCS (POPMyJaMH KHUHEMAaTHUKH, HO JIy4YIle HCIOJIb30BaTh
v =0 3aKOH coxpaHeHHus 3Heprud. IlockonbKy B 3amade MPHUCYTCTBYIOT HEKOHCEPBATHBHBIE CHIIBI (cHia
0 TPEHUs), TO 3aKOH COXPAHEHHMsl SHEPIHH 3alUCBHIBACTCS CielyomumM obpasom: AE = A.,. Pacnuuiem
v=14m/c KaXXIy¥0 4aCTh PaBEHCTBA.
—_— o
a =45 1) AE = Evon — Eyaq
p = 0,02 B HavanbHBI MOMEHT BPEMEHH TEJI0 HaXOJMIIOCh Ha BBICOTE hil MOKOMIIOCh. To ecTh Ey,y = mgh.
=10M B i 6 T
9 c2 KOHIIE OHO OKa3aJIoCh y TIOAHOXKHMS CKJIOHA (Ha HYJIEBOM BBICOTE) U MpHOOpeso ckopocTh v. To ecTb
2
mv mv
h—? Eou = - [omyuaem: AE = - mgh.
2) Ay =Fy-S-cosa
Cuna TpeHMs Bcerzia HalpaBiieHa IPOTHB MepemeneHus, To ecte @ = 180° = cosa = —1.
[lepemenienre BbIpa3uM 4epe3 BEICOTY TOPKU: S
. h h
siha=—= =85 =—
S sina
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Teno nBrwkercs MO HAKJIOHHOW IUIOCKOCTH, 3HAYUT, MMEEM JIENO C CHIOH TpeHus cKonmbxenus: Fr, = uN. Cuiny

HOpMaJ'II)HOI‘/’I pCaKkiun OIIOPhI HaI>'II[eM, 3almcaB BTOpOfI 3akOH HproToHa B OpOCKIMMN Ha OChb, IMNCPICHAUKYIIAPHYIO
IIJIOCKOCTH:

N—-mg-cosa=0 =N=mg-cosa
Torna F, = uN = pmg - cosa

[Moxcrasmsist B popMysty [Utst pabOThI BCE BETMUYHMHBI, ITOTyYaeM:
h
A = Fp-S-cosa = pmg - cosa - —- (=1) = —umgh - ctga

Teneppb MOHO TPUPABHATH NOJy4YeHHBbIE (QOpMynbl Ais paboThl U
W3MEHEHUS SHEPTHHU, BBIPA3UTh U HAWTH BBICOTY TOPKH .

mUZ

— mgh = —umgh - ctga

mv?
szgh-(l—u-ctga)

. v? 3 142 _ 196 196
29-(1—p-ctga) 2-10-(1—0,02-ctg45°) 20-0,98 19,6

=10 (m)

Ortser. 10 (m).
5. b

[lomo6Has TpaekTopus mapa ocHoBaHa Ha dhdekre Marayca. O0bsiCHUM MpaBWIBHBINA 0TBET. [Ipu ymape mo mapy
CIIpaBa OH HaYHET BPANIaThCS HPOTHB YaCOBOW CTPEIIKH:

HanpaeneHue BpalleHns

HampasneHue yaapa

N §

Tenepb paccMOTpUM JBMKEHUEBO3JyXa OTHOCHTENbHO mapa. Illap merur
BIIEpPEJ, 3HAYUT, BO3JIYX JBUXKETCS HABCTpeuy (HAMpPaBJICHUE YKA3aHO >KUPHBIMHU
cTpenkamu). Takxke, M3-3a BpalllCHUs Iapa, YacTh BO3JyXa, KOTOpas Haxomutcs |A B
BOJIU3M €ro TMOBEPXHOCTH, YBJIEKACTCS 3a IIApOM W JIBUKETCS B Ty K€ CTOPOHY .
(mampaBiieHHe yKa3aHO TOHKMMH CTpejkamu). [loiydaercs, B TOYKEA CKOPOCTH
BO3/lyXa HalpaBJicHbl B OJIHY CTOPOHY M CKJIQJBIBAIOTCS, B TOUYKe B — B pa3Hble
CTOPOHBI M BBIUMTAIOTCH. TO €CTh, CKOPOCTh B TOUYKE A OOIbINE, YeM CKOPOCTh B
Touke B.

3anmumiem 3aKoH bepHyum:

pv?
Py + pgh + - = const

W3 mero mojry4aeM, 4To 4€M OoubIIe CKOpPOCTh ABMXXCHHE BO3aYyXa, TEM MCHBIIC JTaBJICHUEC. To ecth JaBJICHUC B
TOouke A MCHBIIC, YEM B TOYKEC B. 910 3HA4YUT, YTO TPACKTOPUSA MOJICTA HIapa 6y,I[CT OTKJIOHATHCA BJICBO, KaK U ITIOKAa3aHO B
YCJIOBUH 3aaa4u.
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6. r

JOuddysust — 3T0 MPOHUKHOBEHHE MOJICKYN OJHOTO BEHIECTBA B TPOMEXKYTKH MEXIY MOIEKYJIaMU IPYroro
BEIIECTBA BCJICJCTBUEC MX XAOTUYECKOTO JIBIKEHUS. B XaOTHYECKOM JBMKCHHU HAXOJSATCS MOJIEKYIIBI B JIFOOOM
arperaTHoM cocTosiHHU. COOTBETCTBEHHO U JU(PPy3Us MOKET MPOUCXOIUTH B JFOOOM arperaTHOM COCTOSHHH.
Tompko B razax OHa MPOMCXOAWT OBICTPEE BCETO, B JKUIKOCTIX — MeAJieHHee, a Ha nud(dy3uio B TBEpABIX Tela
MOTYT YHTH TOJIBI.

7. b

Pabora raza 3a muMkia — 3TO IJIOIIAAb BHYTPU Ipaduka C yderoM 3HaKa paOoTbl. IIOCKOIBKY LUK HMEeT
caMmorepecedeHne, pacCMOTPUM OTJENIFHO paboTy ra3a Ha y4acTke 523 u Ha yuacTke 541 (Touky 5 Ha rpaduke BBenH s
yo0CcTBa 00BSICHEHHS).

Ha yuactke 523 (KOTOpBIH SABISIETCS 3aMKHYTBIM), 00X0JT TIPOMUCXOIUT MMPOTHUB YaCOBOW CTPETKH, 3HAUUT, paboTa
raza orpunarenbHa (Asyz < 0). Ha yuactke 541 00X0 TPOMCXOOWUT IO HYacOBOW CTpeNKe, 3HAYUT, paboTa
nonioxkutenbHa(As,; < 0). ITo rpaduky BumHO, 4TO IIIOMIAAN TPEYTOALHUKOB 523 U 541 paBHEI, TO €CTh MOJYJIh PaOOTHI
onuHaKoBbIi (|Asyz| = |Asyq|).3HaumT, MOCKOIBKY 3HaKKM PabOT pasHbIE, TO UX CyMMa, TO €CTh 00Imas paboTa 3a IHKII,
Oynet paBHa HyJO (Asy; + Asyz = 0).

8. A

[lockonbky Ha yauue CTOUT TyMaH, TO OTHOCUTEIbHAas BiIakHOCTH paBHa 100%. CooTBeTCTBEHHO, abCOIIOTHAS
BJIXKHOCTD HA yITMIE PaBHA TIIOTHOCTH HACHIIEHHBIX Mapos npu Temnepatype 22°C (0y; = Pyn22). B kBapTHpe
OTHOCHUTEJNIbHAA BIAXHOCTh paBHAa 60%, TO ecTh abconroTHas BIaXHOCTH Oyner paBHa 60% OT IUIOTHOCTH
naceimenHsx napos npu temneparype 20°C (P = 0,6 * Py n20). C yBeTHUCHHEM TeMIIEpaTyphl MJIOTHOCTD
HACBIIICHHBIX TTAPOB BO3PACTAET, TO €CTh Py 122 > Pun.20-COOTBETCTBEHHO:

Pun22 = 0,6 "Pun20 = pyn > Pxs

[Ipu OTKpBITUM OKOH B KBapTHPY OyAET MOmaaaTh BO3AYX C OONBIINM COJICPKaHWUEM BOISHBIX MapoB (OoblIeH
OTHOCHUTEJIbHOH BIa)KHOCTHIO), 3HAYUT, OTHOCUTEIbHAS BIAXKHOCTh B KBApTHPE OyAET BO3pacTaTh.

9. B

3anumieM GopMyiy A eMKOCTH KOHIEHCATOP B OOILEM BHJE: C = %. [TpumennM e€ ais KaKAoro u3 3 ciydaes:

1) 3apsin paBeH (g, HapsKEHUE paBHO U.

c=10
U
2) 3apsn pasen 3¢, HanpsbkeHue Ha 5 B Gonbiue (pasHo U + 5)
c— 3qo
U+5
3) 3apsn paseH 54, HANPSDKEHUE HEU3BECTHO (0003HAYUM U, )
C - %
Uy
W3 nepBeIX 1BYyX ypaBHEHUH Halifiem U, IpupaBHSB UX MpaBble YacTU:
qo _ 3qo
U U+5 (B)
W3 nepsoro ypaBHenus: U = qTO = 2,5 B. Torna u3 TpeTsero ypaBHEeHUSI:

5
Ux=$=5-2,5=12,5(3)

Ortser. 12,5 (B).
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10. A

OKBUTNIOTEHIIMAILHBIC TTOBEPXHOCTHUIIPEACTABIISIOT U3 ce0s1 Chepy, eCH ANEKTPUIECKOE MOJIE CO3IaHO TOUCUHBIM
3apsmoM. TloTeHIMan Mot TOYSHUHOTO 3apsia: ¢ = k%. IMorenmman HomkeH ObITH B 2 pasza Gounbline (2@, BMECTOP,),

3HAYMUT, UCXOs U3 POpPMYIIBI, paauyc chepsl Oyer B 2 pa3a menblie. [loayyaem 1, = %1 = 52ﬂ =2,5cMm.
1. T
g@ I/ICXOHH nu3 I/IH(I)OpMaLII/II/I, yKa3aHHOI71 Ha JaMIIO4YKax, HaﬁﬂeM COHpOTI/IBJ'IeHI/Ie OHHOﬁ JIAMITIOYKH.

U=2208 P=U—2:>R=U—2=2202=484(0M)

P =100 Bt R P 100

R06m_? HaMHO‘IKI/I COocCaHUIIa HapaﬂﬂeﬂbHO, HO:')TOMy:
Ll R =R o om
Rosu R R R 272

Ortser. 242 (OMm).
12. B

[To rpaduky BHIHO, YTO C POCTOM TEMIIEPATYphl CONMPOTHBICHHUE YObIBacT. Takoe MOBEACHUE XapaKTEPHO IS
MOJYIIPOBOJHHUKOB, IOCKOJIBKY C POCTOM TEMIIEPATYPhl B HUX YBEJIMUUBACTCS KOJTMYECTBO HOCUTENEH 3apsiza.

13. A

[Tono6ubIil ompIT MOBTOpsieT ombIT Ammepa. Eciaum mo mapamienbHbBIM HpPOBOJHHKAM TeueT TOK B Pa3HBIX
HaIIpaBJICHUAX, OHU OTTAIKUBAIOTCSI.

14. b

Kunernueckas sueprus E, = mTUZ?,aBHCHT OT CKOPOCTU JBHKEHUS
tena. COOTBETCTBEHHO, KHHETHUECKAs SHEPrusl OyIeT MaKCHMAaIbHOW, KOTAa
MaKCUMaJbHBIM OyJeT MOIyJb CKOpocTH. M3 rpaduka BHIHO, YTO JaHHBIC
CBOOOIHBIC KONEOAHUS SIBISIOTCS TapMOHHYECKHMMH. 3HAUUT, MOIYJb
CKOPOCTH MaKCHUMaJIeH NPH TNPOXOXKICHUU TEJIOM IOJIOXKEHUS PaBHOBECHUS
(x = 0).ITo rpaduky BUIHO, 4TO BIIEPBBIC 3TO Mpou3oiaeT yepes t = 0,25 c. 0,2

15. b

J1y1st BO3HUKHOBEHUS SIBJICHUS Pe30HAHCa HEOOXOAUMO, 4TOOBI COOCTBEHHAs YacTOTa KOJICOAHUH Teya coBMaaaia C
YaCTOTOU BHEIIHEN CHUJIBI.

16. r

JrobGas I/IH(i)OpMaLII/ISI, KOTOpasd IepeaacTca 6eCHp0BOZ[HBIM oyTeM, NepeaacTcd € MOMOIIBIO JJICKTPOMATrHUTHBIX
BonH. Pa3Be 4YTO, IAJIMHBI 3TUX BOJH MOTYT OBITE Ppa3JIn4YHbI. COOTBCTCTBGHHO, I/IH(i)OpMaHI/ISI nepeaacTesa ¢
IIOMOIIIBIO 3J'I€KTpOMal"HI/ITHOﬁ BOJIHBI BO BCCX YKAa3aHHBIX YCTpOﬁCTBaX.

17. r
Jlano: DHeprusg SJIEKTPUYECKOTO TOJS KOHAEHCATOpa MOXKHO BBIYHCIHTH IO (opmyrie

cU?
L =10 Mkt = CTH W, pnons = - OpHako B yCTIOBHHM HE 33J[aHa HU €MKOCTh, HH HamnpspkeHue. [loatomy
T BOCTIOJIB3yEMCS 3aKOHOM COXpaHeHHA OJHeprud (KoieOGaTeNnpHBIH KOHTYp -
I =10-cos(7m-10° -t + E) uaeanbHelil). COOTBETCTBEHHO, OSHEPrus OJIIEKTPUUYECKOTO TMOJIs KOHJEHCaTopa
MOJIHOCTBIO MEPENIET B SHEPTHIO MArHUTHOTO MOJIA KaTyIIKH. To ecTb:

-7
M/:-m.nonﬂ max —*

VVSJ'I.HOJIH max — WMal"H.l‘[OJIH max
MaKCI/IMaHBHyIO OHEPIrur0 MaroHuTHOT'O ITI0JIA YK€ MOXKEM HalTH:
2
W _ LImax
Marb.moJiga max — 2
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MaxkcuManbHOe 3HAUEHHUE CHITBI TOKA — MHOXKUTEIb Mepe]] TPHTOHOMETPUIECKON PYHKIUCH: [, = 10 (A).

_ L _10-107°-107

Wannonamax = Waarnnons max = 2 = 2 =05- 10_3(:&“0 = 0,5 (M%)
Ortser. 0,5 (MJx).
18. b
Hano: Yro0bl H300paskeHHE MOMYIHIIOCH YETKUM, OHO JIOJDKHO TIOMaIaTh Ha CeTYaTKy riasa. To ecTh B
D = 9 antp 3ajaue TpeOyeTcsl HAWTH paccTosHUE f OT JUH3BI (YBEIHYUTEIHHOTO CTEKIIA) JI0 H300pasKeHHS.

[Ipu sTom 3agaHo paccTosHMEL OT Tilaza A0 KHHTH, TO €CTh PAacCTOSHHE OT MpeaMeTa A0
L=45cm=0,45M | u3obOpaxenus. OHO COCTOMT W3 pACCTOSHHSL OT MpeAMeTa 10 JHMH3BI W OT JIMH3BI 0

=2 M300paKCHHUS

L=f+d=045m
3anuieM GpopMyy TOHKON JIMH3BL:

_1.1
fd

1
5=
= 9 anTp. OcTanaoch pEHIUTh CUCTEMY YPaBHCHUM:

1
F
f+d=045
1 1

—+Z=9
Fha

PemmmB e€, monyuaem: f = 0,2 (M) wiu f = 0,25 (M). TpeOGyercsi BIOpaTh HAMMEHBILECE PACCTOSHHE, MTOITOMY
f =02 (m) =20 (cm).

Ortser. 20 (cm).
19. B

B ycnoBun 3amana ontudeckas cuia JUH3bI D =

OpgnuMm u3 nocryiatoB CTO sBiseTcss HEM3MEHHOCTh CKOPOCTH CBETa BO BceX cuUcTeMax orcuera. Iloatomy
CKOPOCTb CBETa B CUCTEME OTCYETA, CBA3aHHOM ¢ KopalieM, Takas ke, KaK 1 OTHOCUTEIBHO 3eMIIH.

20. A

1) TloMuMO IPOTOHOB ¥ BIIEKTPOHOB B aTOME TAKI)KE MPUCYTCTBYET W HEUTPOHBI.
2) Dueprus MyC? ABIAETCS YHEPTHeil TOKOS YACTHIIEI, a HE TIONHOM YHeprueii.
3) TI'amma uznmydeHue — 3To MOTOK (POTOHOB, & HE AIEKTPOHOB.

21.  1J1,2A,3B,4B

[lano: 1) CKOpOCTh IOCTOSIHHAS, TIOATOMY W3MEHEHUE KHHETHYEeCKOW dHeprur paBHO 0.
m=2T1=2-103kr 2) [loTeHumanbHass SHEPrUsl yBEIMYWUIIACh, T.K. TEJIO MOJHAIM HA S = vt =
v = 0,15 m/c 0,15+ 60 = 9 M. MI3MeHeHHE TOTEHIIMAIBHON SHEPTUKM cocTaBUT mgh — mghy = mgsS = 2 -
- 10%-10-9 = 180 (x/[x).
t=1xB=60c o
3) Pabora cuner Tsokectn A = F - S - cosa. F = mg, a = 180°mockonbky Teno
kH = — S =
k =100 = 105 H/m repeMeniaeTcs BBEPX, a CHIIa TSHKeCTH HampaeiieHa BHu3. Torma A mg-S
M —180 (k/x).
— 2 2
g =10m/c 4) [loreHnmanbHas 3HEprus AePopMUpPOBaHHOTO Tpoca W = k% ITockombky

m,
rpy3 MOJHUMAIOT PaBHOMEpPHO, TO Mg = kx = x = Tg. IToncrasisist B GopMyIty Uit SHEPTHH:

W_kxz_k(mg)z_(mg)z_(2-103-10)2_4-108
2 2k%z 0 2k 2-105  2-105

=2-103(Ix) = 2 (x/x).



00O «PETIETUTOPCKAZ I'PVIIITIA 3UT'3A»
http://rg-zigzag.com.ua

22. 1r',2]1,3B,4A

p, kMaf

6002,
400
200 | le—N3-

0 10 20 30 40 >V,n
Cpa3y O6paTI/IM BHUMAaHUE, YTO O6’BCM yKa3aH B J'II/ITan, JdAaBJICHUC B KHa. HpI/I HepeBOI[e B CI/I 3HAUYCHU HA OCIAX

HY)KHO YMHOHTB cooTBeTcTBeHHO Ha 1073 (mepesox mutpoB B M3) m Ha 103 (mepeson xI1a B ITa).

1) Paora 3a UK — IUIOIMIAAb TpEyroibHUKa. O0X01 B IIUKJIEC MPOMCXOIUT 110 YaCOBOW CTpEIIKe, 3HAYUT paboTa
MOJIOKUTEIIbHAS.

1 1
A= 7 (600 —200) - 103 - (30 —15)1073 = > 400 - 15 = 3000 () = 3 (k/Ix)
2) U3meneHue BHYTpEHHEH SHEPruM Ha ydacTke 1-2:

3 3 3 3
AU = EVRAT = E(PZVZ - PV = 5(600 —200)-103-15-1073 = 5 400 - 15 = 9000 (Ix) = 9 (xx)
3) KosmnuecTBO TEIUIOTHI HA y4acTke 2-3:

Q=AU+A
3 3 3
AU = EVRAT = E(P3V3 - P,V,) = 5(30 +1073-200-103 —15-1073-600-10%) =

3
=5 (6000 — 9000) = —4500 ([Ix) = —4,5 (k1)
Pabora paBHa 1uI0Ima M Tpaneuuu mnoj rpadgukom:
1 1
A= 3 (600 + 200) - 103 - (30 — 15)1073 = 7 800 - 15 = 6000 (/Ix) = 6 (k/x)

Q=AU+ A=6xx—4,5kx=1,5k/x
4) Paborta Ha y4acTke 3-1 paBHa IUIONIAH MPSMOYTOJBHHKA 10 TpadukoM. OObEM YMEHBIIACTCS, TOITOMY

paboTa oTpuIaTeIbHA.
A=-200-10%-(30 —15)1073 = =200 - 15 = —3000 () = —3 (k/Ix)

23. 1B,2I',3B,4A

cu?
3aganue Ha 3HaHuMe GopMyn 1o 3iekTpoauHamuike. OcrtaBmasics dopmyna —,~ ONKCBIBACT OSHEPIHIO

AIIEKTPUYECKOTO OIS KOHICHCATOpA.
24, 1. 4800 (¢); 2. 1,57 (Mmm/c)
1. To, 4To yachl OmMa3/bIBAIOT HAa |5 MHUHYT Kbl 4Yac, 3HAYUT, 4TO Korja mpoimer | gac Bpemenu (t =

o 3
3600 c), To MUHYTHas CTPEJIKa CETaeT TOIbKO ¥ 000poTa, T.€ yro npouneT— -

VYr0Bast CKOPOCTb BPALIEHUS CTPEIIKU:

Ap 3 s
© = =7.3600 2200 P3O
ITepuon BpaieHus:
21 2w 2m- 2400
w:?:T:ZZ—n = 4800 (¢)
2. CexyHjaHas cTpeJKa JBIKETCS MPOIOPIMOHATIBHO OTCTABAHMIO YacOB, T.€. TIEPHOJ BpPAIICHUS CEKYHJIHOM
CTPEIKH:
4800 c
T = 0 - 80c

JuHa ceKyHIHOM cTpenku 1o ycsoBrio [ = 2 cM = 20 MM.CKOpOCTh KOHIIA CEKYHIHOW CTPEIIKH:

6



00O «PETIETUTOPCKAZ I'PVIIITIA 3UT'3A»
http://rg-zigzag.com.ua

_27‘[l_2'3,14-'20MM_157
vETTT 80 c = 1,57 mm/c

Otser. 1. 4800 (c); 2. 1,57(Mm/c).
25. 1. 25 (m); 2. 640 (H)

JlaHo: 1. PacctaBuM cuitbl, neiicTByromme Ha aBTOMOOMITb. OCh X Ay
HaTpaBUM MIPOTHUB HAMpPAaBICHUS ABHKEHUS aBTOMOOMIISL.
vy = 20M/c p p p A
4=08 3anumieM BTOpoii 3akoH HploTOHA B MPOEKIHMSAX HA OCH: fy
Ox: E., =ma
m = 50 Kr ™ E
: —_ = = = «
g =10wm/c Oy:N—mg=0=>N=mg %
Nl [Tpumenum GopmyIty 1Jist CHIIBI TPEHUS CKOJIBKEHHS U -
41~ 6,4 BBIYUCIIUM YCKOPEHUS] aBTOMOOWIISI IPH TOPMOKCHUU: ymg
1.5-7? — - -
Fp =puN =umg = umg =ma
2. N=-?
a=ug

MBI MOXEeM HaWTH YyCKOPEHHE, 3HaeM HadyaJIbHYO U KOHEUHYIO (aBTOMOOMIIb OCTAaHOBHJICS, 03TOMY ¥V = Q)cKopocTH

aBTOMOOMIISI. MOXXHO HalTH €ro nepeMeleHue, a 3To U OyIeT TOPMO3HOH MyTh:

v? —vi

S =
2a

[Tpu moscTaHOBKE 3HAUEHUM yUTEM, YTO aBTOMOOMIIbL TOPMO3HUT, IIO3TOMY YCKOPEHHE TpeOyeTcs: OpaTh CO 3HAKOM

vi—v§  0-202 400
—2ug —-2-08-10 16

=25 (M)

2. Tenepb aBTOMOOMIIb, & 3HAYUT U BOAUTENIb BMECTE C HUM, IBIKETCS C YCKOPEHHEM a = Ug,

HaIpaBJIeHHBIM BAOJIb CKOPOCTH. PaccTaBuM criibl, IEHCTBYIOIIME Ha BOAUTENS IIPU TAKOM JIBUKEHHU.
CTouT y4ecTb, 4TO CHJIAa PEaKIMU OMOPBI CO CTOPOHBI Kpeciaa OyAET COCTOSTh U3 CHUIIbI PEAKLIMU OMOPHI

€O cTOpoHbI cuaeHus (N) u co cTOpOoHbI CrIUHKH (N7 ).
U3 BTOporo 3akona HetoToHa moiryuaem:

N, =ma=m-pug
Ni—mg=0 = Ny =mg

N;uN, nepneHaAuKyISApHbL, TOITOMY O0IIas CHUila PEaKLH OIIOPHI:

yl\

e

Vmg

N = |NZ+ N} =./(mg)? + (umg)? = /(50 -10)2 + (0,850 - 10)2 = 100,/52 + (0,8 - 5)2 = 100v41 = 640 (H)

Ortser. 1. 25 (Mm); 2. 640 (H).

26. 1,1 ()
aHo: 3ammmem 3akoH KiamelpoHa, KOTOpBI — OMHCHIBAaeT
h=5cuM=0,05M MakpoIapaMeTpoB HJIEaJIbHOTO ra3a Ipu MOCTOSHHON Macce:
p, = 10° Ia P _pal
T T,

S =20cm? =20-10"*m?

nporecc

HN3MCHCHUA

BCEX

Ilo ycnoButo Ty = T,. IlopmieHs HaxoauTCs, MO3TOMY p; = p,. Ilocne HackimaHus mecka

T = const JIABJIEHUE YBEINYMIOCh HA BEIUYUHY Ap = n;—g. To ectbp; = p, + %, [Topiens omycTuics
m = 2 Kr Ha 5 cM, 3HauYNT, N3MEHeHre oobeMa coctaBwio AV = h-S. Torna V, =V, — hS.
g=10m/c? Iloncrasus 310 B 3ak0H Kianelipona, nomydaem:
) mg
V- PaVi (Pa + T) (V1 —hS)
T T
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myg
pavl = paVI - pahS +TV1 - mgh

mg
TVl = mgh + p,hS

Sh
Vi = (mg + p,S) m_g

V= (210 + 10520 - 10~4) - 22 1074005 _ 0.2 41 1073(m3) = 1,1
1= 2-10 20 M) =110
Ortser. 1,1 (1).
217. 7%
Jlano: W3 rpaduka BuauM, 9TO Ha HarpeBaHHE BCETO t’c sk
_ o mpma ymo  Q = 15 k/lx = 15 - 103 [Ix.
Croa = 2100 Jhxe/ (xer - C) Temmneparypa usmenunacs ¢ —11°C g0 0°C. To =
K/ K At =11 °C. >
Apoza = 33054 _ 330. 103K | eom AT 50 ax
KI' KI' Q Y.
IIpu HarpeBanuu Q = cmAt = m = . -11)
m]. 9 Cllb,[(a'At
m O06o3HaYMM Maccy pacIUIaBUBIIETOCS JIbIa

yepe3 my. Mcxons u3 rpaduka, Ha ero ruasieHne ynuio takke Q = 15 k/bx =

Q o
. HaI/IILCM 4acCTb paCIlJIaBUBIICTOCA JIbJA:

JbJa
my Q Q Crppa " At 210011
m Anb;{a . Chppa * At /leaa 330 - 103
JIutst 3amicH B OTBET He 3a0y/IeM MIEPEBECTH B IIPOLICHTHI.

Otset. 7%.

28, 50(2L%y

KI'

15 - 103 loxrernotst. ITpu muapnennu Q = Am; = my =

)

Hano: o 3akony Kynona, na 3apsan q Oymer aeiictBoBarh cuima: F =k -‘i—g. C napyroii
Q = 1MkKn = 10"° K1 | cropomsl, no 2 3akony HbrotoHa F = ma. 3apsia ABUKETCS 10 OKPYKHOCTH, TIO3TOMY
2
r=5cm=005m €CTh LIEHTPOCTPEMUTENLHOE YCKOPEHUE A = VT [ToscTaBUB 3TO, TOJIYyIaEM:
v=3m/c
o H - m’ =m—=k-—
k=910 —
K Torna ynenbHbIM 3apsii paBeH:
%—? qg v? r? vi-r 32-0,05 50 10_6(}(11) SO(MKKJI)
m r kQ kQ 9-102-107° Kr’ KT
Orser. SO(MKKH)

KI'

29. 8

3anumeM ¢QopMyidy UIs KOJMYECTBAa TEIUIOTHI, BBIACISIOIIEHCS NP NPOTEKAaHWH TOKa uepe3 NpoBoaHMK. [Ipo
TpaHc(hOpMaTOp U CIIHPabh HArpeBaTessl, TO MCIONb3yeM Ty (HopMyiy, B KOTOPOH €CTh COOTBETCTBEHHO HAIpsDKEHUE H
COTIPOTUBJICHHE:

U? QR
Q=—Ft>t=—5
R U
[oBpruatomuii  Tpanchopmarop ¢ KodhGHUIHEHTOM 2 YBEIMYUT HampsbKeHHEe B 2 pas3a, TO €CThb, BpeMs
ymenpmnTcst B 4 pasza. [lpu ymeHblmeHun umHBI cnmpanu [ B 2 pasza, ucxons u3 (OpMynbl sl CONPOTHUBICHUS
l
POBOJHUKA R = p 3> COINPOTUBIICHUE TAKXKE YMCHBLINTCS B 2 paza. To ectp, Bpemsi KUTISTYEHUS] YMEHBIIIUTCS €I1ie B 2 pasa.

Bcero BpEM: 3aKUTTAHUA YMCHBIINUTCS B 8 pas.



30. 10 (4acoB)
Jlaxo:
S=30cm? =30-10*m?
h=2MmMm=2-10"3m
I=10A
p =9000 kr/m3
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3akon Dapazes A ekTponuza: m = klt =t = km—l

3Has IOTHOCTH, BBIpa3uM Maccy: m = pV.

O6beM Menu Ha IIACTHHE — 3TO CYyMMa 00hEMOB TIOKPHITHS C 00EMX CTOPOH IIACTHHBI.
O0beM nokphITHS Ha oAHOM: h + S. Torma V = 2hS.

m  2phS 2-9000-2-10"3-30-10"*
= = = 36000 (c) = 10(yacoB)

t=—=
MI _¢ KT —6
k=03—=03-10"°— kI kI 0,3-107%-10
Kn Kn
Ortser. 10 (yacoB).
t—?
31. 50 (')
Yy, CM
ITo pucyHKY HaXOaUM JITMHY BOJIHBI, 00pa30oBaHHON 1 1
konebanuit xryTa: A = 4 M. Ilo ycrnoBuoo ckopocTsb AN
pacnpoctpadenus BosHbl v = 200 M/c. HacToTa cBsi3aHa ¢ = -:r ————— i— —?— -:,——-
|

OTHUMHU BCIIMYMHAMU, KaK:

|
-
|
! — >
| | | | | X, M
200 |1 _2|_ A [ !
v=3= 0w N/

Ortser. 50 (T'w).
32. 180 (MI'nw)

805

&
EmkocTth mockoro koHaeHcatopa C = ——. PaccTosiHMe MeX Ay IIacTHHAMU d YMEHBIIWIOCH B 4 pa3a, 3HAYHT,

d

e€MKOCTh KoHJIeHcaTopa C yBenudyuTcs B 4 pasa.

[lepuox konebanuit st konebaTenbHoro koutypa T = 2mvV LC. [pu yBenndyenuu emkoctu C B 4 pasa, MEepHO

yBEeNIUYUTCA B 2 pasa.

JlnuHa BOJTHBI, HA KOTOPYIO HACTPOCHO Payo C JaHHBIM KoJieOaTeIbHBIM KOHTYPOM, CBSI3aHA C IIEPUOIOM
kojebanuii koHTypa: A = ¢ - T. [Ipu yBenuveHnn neprosia B 2 pasa, JJIMH BOJHBI TAKKe yBENIWIHTCS B 2 paza. U
paauro OyaeT HaCTPOSHO Ha JUTUHY BOJIHBI A = 2 - 90 MI'y = 180 MTI'm,

Ortser. 180 (MI').
33. 82 (roga)

aHo! 3anuiieM 3aK0H PaJOaKTUBHOTO paciaja:
2
No = 6-10% N =Ny 277
N=2-10% Bripazumt:
T =10 net t Ny
2T = —
log, 75 = 6,2 N
t oo Mo
—? — = =2
t—7 T 0827y
23

NO )
t=T-log,— =10-log, ——+ = 10 log, 300
082 N 0g22_1021 082

3unauenue log, 300 B ycI0BHUM HE JaHO, HO MOKHO BOCIIOJIb30BaThCSI CBOMCTBOM Jioraprdma 1 BbIpa3uTh OTBET Yepe3

4uncCiio, 3a1aHHOC B YCIIOBUM:

Ortser. 82 (roza).

log, 300 =log,(4-75) =log, 4 +log, 75 =246,2 =8,2

t=10-8,2 =82 (roma)



34. 3,9
JlaHo:

A1 =300 M
A; =900 HM
n—1,3

Orser. 3,9.
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Dueprust kBaHTa cBeta E = hv. [l Kak10ro U3 KBaHTOB CBETA:
E1 = thj EZ = th
Yacrora cBS3aHa ¢ JTUHON BOJHBIV = % IJie V — CKOPOCThb CBETa B yKaszaHHO# cpene. To ecTh
V1 = ¢ (CKOPOCTh CBETa B BAKyyMe), Uy = % (cxopocTh cBeTa B cpe/ie BN pa3 MEHbIIIC, YeM B
Bakyyme). Torma
c c
V1 = /1—1, Vy = n—/,{z
Ei hvyy v ¢ < nid, 1,3-900 HM
E R v, hnk ko 300am

10



