Pemenusn

7 kaacc
3agaua 1
Bo3Mo:xHOE peuicHue

MuHyTHas CTpelKa 3a KKy MUHYTY IOBopaunBaeTcs Ha 360°/60 mun = 6 °/Mun (1)
YacoBas CTpeJiKa 3a Ka/Iblil yac nmoBopaumBaercs Ha 360°/12 yac = 30 °/gac (2)
30 °/uac = 30 °/60 muu = 0,5 °/Mun (3)
bynem cuutats o1 0 yacoB 0 MUHYT: MUHYTHas CTpEJIKA IOBEPHETCS HA YIoJ, 4)
paBubIi 48MuH 6 °/mun = 288 °
YacoBas cTpelika moBepHeTcs 3a 8 yacos Ha 8 wac-30 °/yac = 240 ° u eme 3a 48 (5)
MuHyT Ha 48 Mun-0,5 °/mun = 24 °
Bcero wacopas crpenka nosepuercs Ha 240° + 24° = 264° (6)
Torza yrosi Mex1y MEHYTHO#M CTPEJIKOM 1 4yacoBoi Oyzer paBen 288 © - 264° = 24° (7)
Kpurepun oueHuBanus

OmnpeJenel yroj HOBOPOTa MUHYTHOM CTPEJIKM B MUHYTY (1) 2 bauta
OmnpeneneH yroj moBOpoTa 4acoBOM cTpenku 3a yac (2) u 3a MuUHYTY (3) 3 Oamna
OmnpeneneH yroj HOBOpOTa MUHYTHOM cTpesiku 3a 48 MUHYT (4) 2 Gayuta
OmnpeneneH yroj moBopoTa 4acoBoil cTpenku 3a 8 yacoB 48 MuHyT (6) 2 Oamna
Haiinen yron mexnay crpenkamiu (7) 1 Gann
3agauya 2

Bo3mo:xHoe perenne
Ecmu B ogHOM rpagyce 60 MmunyT, To 18 MunyT — 310 18/60 = 0,3 rpagyca (1)
Torna 57°18° = 57,3° (2)
Cocrasum nponopiuio: 180° cocrasisior T pan, 57,3° cocTaBar X paj 3
Otkyna: x =71°57,3°/180° = 3,14159-57,3°/180° = 1 pan 4)

Kputepuu oneHuBanus

I[TepeBenenbl 18 MunyT B rpaaycsi (1) 3 bata
[IpaBmibHO cocTaBieHa nponopuus (3) 4 Ganna
Haiinen npaBunbHbIN OTBET (4) 3 bann
3amaua 3

Bo3MokHOe perenne
[TycTh BpeMsi U CKOPOCTh Ha TIEpBOM TpeTu MyTH t; u V1, Ha OCTaBIIeHCs YacTh MyTH
(mBe Tpetr iytH) t, u V. Torma : t; = (1/3)S/Vy  t, = (2/3)S/V, (1)
ITo ycnoButo: V, =4V, . C yuetom 3toro u3 (1) momydum, 4To: (2

tl = 2t2
o ycnoButo: t1-1,=20 3)
Pemas coBmectHo (2) u (3), mosryunm: t; =40 mua  t, = 20 muH (4)
Torna Bech nyTh 3aiimer 60 MUHYT (5)




Kpurepun onenuBanus

3anucanbl Beipakerust (1) 4 bamna
Haiinena cBsi3p Mmexay ty uty, (2) 2 Gamna
Haitnensi tyuty (4) 3 baya
Haiineno nosnoe Bpems (5) 1 Gan
3amaua 4
Bo3mo:xHoe pemeHue
[ToncunTaer obuiee BpeMs, 3aTpaueHHOE 3alilieM Ha BCIO IUCTAHIIUIO: (1)
100 + (100 + t) + (100 + 2t) + (100 + 3t) + (100 + 4t) = (500 + 10t) cexynn
Ecnu Ob1 OH TpaThiI Ha KaXXIbIH KHWJIOMETpP oauHakoBoe Bpems 102 ¢, To mpobexan 2
OBl JIMCTAHITUIO 32 5-102=510c
ITo ycnoBuio: 500 + 10t =510 3)
Otkyna: t=1c¢ (4)
Kputepuu oneHuBanus
Iloncunrano (1) 5 bayoB
[Toncunrano (2) 2 Gamna
CocraBiieHo paBeHCTBO (3) 2 Gamna
Haiinen otser (4) 1 Gamn




Pemenusn

8 kiacce
3agaua 1

Bo3mo:xHOe pelIcHue

[TycTh Macca Kaxa0ro BelecTBa paBHa M, o0beMbl BemiecTB paBHbl V1 1 V). Torna (@)
o0beM uznenus paseH Vi + Vo =2m/13,6
O6bem nepBoro BemecTBa Vi = M/p1 , 00beM BTOporo Bemectsa Vo = M/p; (2
IToxacrasus (2) B (1), monyuum 1/p;y + 1/p, = 2/13,6 3)
Ydrewm, 4To 10 yCioBuio 3aaa4n p1 = 1,84p, (4). Pemras coBmectro (3) u (4), 5)
MOJy4YUM OTBET 3ajaun: p1 = 19,3 r/em® , p2=10,5 r/em®
Kpurepuu oneHnBanus
3anucaHo BeIpaxkeHue A oobema uznenus (1) 2 Gamta
3anucanbl BBIpKEHUs U1l 00beMOB BeniecTs (2) 2 banna
HaiineHa CBsI3b MEKY MJIOTHOCTBIO M3/ICNINS M IUIOTHOCTSIMU  BemecTs (3) 3 basuta
Haiineno coBmecTHOE penieHue , Noay4eHsl OTBETHI (5) 3 baruta
3agava 2
Bo3mo:xHoe pemeHue

ITycTh t; — BpeMs HarpeBaHus NepBBIM HarpeBaTesieM Ha At , t; — BropsiM Ha 4At°
rpaaycoB. Torga
t; + t, =1 — no ycioBuio D
100 t; + 300 t, = N3t = cm5At° — 06111ee KOTHYECTBO TEIIOTH OMHAKOBO (2)
Kpowme Toro, o ycnosuto 100 t; = cmAt° €))

300 t; = cm4At° (4)
U3 ypaBuennii (3) u (4) monmyuum: tp = (4/3)ty (5)
C yuerom (1) momyunm: t1=3/7)t  t,=(4/T)r (6)
IToacrasus (6) B (2), nomyunm: N3 =214 Bt (7)

Kpurtepun ouennBanus
ITpuseneno (1) 1 6ann
[MToacunTtano obInee KOJHYECTBO TEMIOTHI B 000ux ombitax (2,3,4) 5 GamioB
Haiinensr tiut, (5,6) 3 Oaina
Haiinena momuocts N3 (7) 1 6amn
3agaya 3
Bo3MmoskHoe perenue

Pemum 3agauy B cucteme oTcyera, CBI3aHHOM ¢ 3aiinieM. B aToii cucteme oTcuera 1)
3asii HeTmoABIKEH, a BOJIK JABMIKETCS B IEPBOM CJIy4ae ¢ OTHOCHUTEIbHONH CKOPOCTHIO
(Vs + V3), BO BTOPOM CiTydae ¢ OTHOCHTEIbHOMN ckopocThio (Vg - V3)
Torpma ms nmepsoro ciyyas: (Vg + V3)-0,5=10 (2)
Jlns Broporo ciydas: (Vg-V3) -2=10 (3)
Pemrast coBmectHo (2) u (3), monyunm: V3 = 7,5 km/gac (4)




Kpurepun onenuBanus

HaiineHnbl oTHOCHTEIBbHBIE CKOPOCTH B 000uX cirydasx (1) 3 Oamta
Hanmcano ypaBHeHHE ABMKEHUS I IEPBOTO ciy4dast (2) 2 baa
Hanmcano ypaBHeHHe ABMXKEHHS U1 BToporo ciydas (3) 2 baa
Haiinena ckopoctsb 3aiina (4) 3 Gayta
3agaua 4
Bo3MokHOe perenne

Cuna Tspkect Mg OpeBHa MPHIIOKEHA K cepeiuHe OpeBHa, cuiia TsbkecT BUHHM 1)
ITyxa — k KOHITy OpeBHa.
ITo ycnoButo, turedo cuisl TsukecTr Bunnu ITyxa paBro (1/5)1, miedo cuisr Tsokectu | (2)
opesna pasto (1/2 — 1/5)1 = (3/10) |
VY CiioBrE paBHOBECHS: 24-(1/5)1 = M-(3/10)l 3)
U3 (3) moryuum M =16 xr (4)

Kpurepun oueHuBanusi
[IpaBriIbHO HapUCOBaHbI TOUKU PUIIOKEHUS CHJI U TIOJIO’KEeHUE noanopku (1) 2 bauta
BrruuciieHs! mieun Cuil OTHOCHTEIIBHO OATIOPKU  (2) 3 Oamna
[TpaBUIILHO COCTABIICHO YPaBHEHHUE MOMEHTOB CHJI IIPH paBHOBecHH (3) 3 bauta
[Tony4en otBer (4) 2 Gama




Pemenusn

9 kJacc
3agaua 1
Bo3Mo:kHOE peuicHue

Korna moisyHoOk peocTata HaXOUTCS B JICBOM KpaifHEM MOJIOKEHHH, TO €TO
COIPOTHBIIEHHE PaBHO HyI0. OH 3aKOpauyMBaeT NapajuieIbHO COSTUHEHHBINA C HUM Q)
pesuctop 2R. Ob1iee conpoTuBiieHHEe OcTaBIIeics nenu 3R.
Ha pesucrope R Oyzaer nanath ogHa TpeTh 001ero Hanpspkenus : U/3 (2)
Korna moisyHoOk peocTara HAXOIUTCS B IPaBOM KpaifHEM MOJIOKEHHUH, TO €T0
conporuBieHre paBHo 2R. OH OyneT coeanHeH napauienbHo ¢ pesucropoM 2R, ux | (3)
oO1mee conpoTtusiieHre Oyaer paBHo R.
Oou1ee conpoTuBiIeHUE Beel 1ienu OyaeT paBHo 4R. (4)
Hanpshxenue Ha pe3uncrope ¢ conpoTunieHne R OyneT paBHO 0JTHOW 4eTBEPTOM
o6mtero Hanpspkenus: U/4 (5)
Wrak, obmiee conpoTuBieHne MeHsieTcs B npeaenax: 3R < Ryg, < 4R (6)
Hanpsokenne Ha pesucrope R mensercs B npenenax: U/4 <Ur<U/3 @)
Kputepuu oneHuBanus
Harmcano (1) 2 Gamna
Beruncieno (2) 2 bata
Beraucieno (3) 1 6amn
Haiineno (4) 1 Gamn
Beraucneno (5) 2 Gama
3anucaHbl IpeIesbl K3MEHEHUs 00IIero conpoTuBieHus (6) 1 Gamn
3anucaHbl IpeJielibl U3MCHEHHsI HanpsbKkeHus Ha pesuctope R (7) 1 Gamn
3agauya 2
Bo3MmoskHoe pelenue
KoHcTpykius «quioT + caMopoJ0K» HAYHET TOHYTh, KOTJa CPETHSS TUIOTHOCTh 3TOM
KOHCTPYKIMHU CPaBHAETCS C MIOTHOCTHIO BOoAbI 1000 Kr/m°>
(Y
CpenHss MIIOTHOCTH paBHa 001Iel Macce, AeJIeHHOM Ha o01muil oobeM: (2
(50 + m)/(50/772 + m/19300) = 1000
rJie M —Macca caMopoiKa
Pemas (2), naiizem MakCUMaIbHO BO3MOXKHYIO MAacCy CaMOPOJIKa
m = 15,6 kr 3)
Kputepuu oneHuBanus
ChopMyTupoBaHO yCIOBHE, TIPH KOTOPOM KOHCTPYKIIHS HauyHeT TOHYTH (1) 4 Gamna
Hamnvcano BeIpakeHue ISl CPeIHEH MIIOTHOCTH KOHCTpYKInu (2) 4 Gamna
Haiinena MakcuMaJIbHO BO3MOJXKHAsI Macca caMopoika (3) 2 Ganna




3amaua 3
Bo3moxkHoe pemenne

sina = 120/200 = 3/5 cosa = 4/5 Q)

vV = V. +V; - pe3yIbTHpYIOmAs CKOPOCTh IOIKH Vp

OTHOCHUTEIIEHO Oepera paBHa BEKTOPHOU CyMME CKOPOCTH
VL JIOJKH OTHOCUTENIBHO BOJIBI U CKOPOCTH V1 TeUEHUS

PEKH. 2)
B mpoekiusax Ha ocu X U Y-
Vpx =Vix—Vr
Viy = Viy
Otkyna: Vix=Vp+Vr=Vpsina+V7=53/5+2=5

Viy =Vpy ==V cosa=54/5=4
Toraa no Teopeme Iudaropa:
Vi= (Vi + V¥ =64mc  (3)

Kpurepun onenuBanus

HaiiieHbl rumoTeHy3a B TPEyroJlbHUKE PacCTOsHHIA, sino 1 coso. (1) 3 Gamta
ITprMeHeH 3aKOH CIIOKEHHsI cKopocTeid (2) 3 Gamta
Hatinenpl mpoeKnuy CKOPOCTH JIOJIKH OTHOCHUTEIIBHO BOJIBI M BEJTMYUHA CKOPOCTH 4 Gamna
©)

3agaua 4

Bo3Mo:xHOe pelIcHue

Bpewms monera oT Touku OpocaHust 10 CTEHKH: (1)
t = Sy/Vox = Sx/(VoC0s45°%) = 8/(10-0,707) = 1,13 ¢
BricoTa TOukM nonajgaHus 1mapa B CTEHKY HaJl 3eMJICH
H=S,= V,sind5’t—gt?/2=1,6 m

IIo 3aKOHY COXpAaHCHUA DHCPTUHU KUHCTHYCCKAA SHCPIrrd B MOMCHT yapa paBHaA

Ewm = Eo e — MgH = mV,?/2 - mgH 2
[To ycnoBwHio, BCSI 3Ta SJHEPTHsl UAET HAa HATPEBAHUE TUTACTHIIMHA! 3)
Q = Exu = MVo/2 — mgH = cmAT

Torma : AT = (MV,/2 — mgH)/(cm) = (V,°/2 —gH)/c = 0,136 K (4)

Kpurepun onenuBanus

Haiinens! Bpems t u H (1) 4 Gata
Haiinena kuHeTHUeCcKast HEPrHsl miapa nepen yaapom (2) 2 banna
Harmican 3akoH coxpaHeHHs ¥ peBpanieHust dHepruu. [IpuBeneHa popmyita s 3 bayuta

TEIIOTHI IpH HarpeBaHuu  (3)

Brruncnen otser 3anauu (4) 1 6ann




3amaua 5
Bo3moxkHoe pemenne

1= 1 cyrku =24-60-60 ¢, S =600 mm° = 610" M* , mmorHOCTH BoABI p = 10° kr/™° | (1)
3a Bpems T uepe3 TpyOy npoiaer oobem V = S| = Sut Boibl, Macca KOTOPOil paBHA 2
m = pV = pSvut
KonuyecTBo Teruia, OTAaHHOTO OCTBIBIICH BOIOM, paBHO (€))
Q = cm(t:® — t,°) = cpSut(t:® — t,°) = 4200-10°6-10™*-1-24-60-60- (90 — 40) =

=10,9-10° Jix = 10,9 T [

Kpurepuu onennBanus

IlepeBenensl Benuunnbl B cucremy CHU (1) 3 Ganna
Brruuciiena Macca npoTtekuiei Bosibl 3a CyTku — (2) 3 baa
Haiineno konmnyectso temna  (3) 4 Gama




Pemenusn
10 kjacce

3agaua 1
Bo3mo:kHoe pelenune

Jlist mepsoro ombita: U = 11Rma + Uy (1)
Bo BTOpOM ombITe 1Ba OAMHAKOBBIX BOJIBTMETPA HAXOATCS B OJMHAKOBBIX (2
YCIIOBHSIX, [IO3TOMY HMX TTOKa3aHUsI OJJMHAKOBHL. J[J1s1 BTOPOTO OTbITA:
U=1,Rna+2U,
B 0o0oux cimy4asix uepe3 BOJIBTMETPHI IPOTEKAIOT TE JK€ TOKHU, UYTO U Yepe3
MUJUTHAMIIEPMETP, a IIOKa3aHHs BOJIBTMETPA TEM OOJIbIIIE, YeM OOJIbIIIE TOK, (3)
npoTekaromuii uepes Hero. U;/U; = lh/l,, otcrona
I, = 1,Uy/U; =0,5-0,7/1,3 = 0,27 MA
Pemas cucremy ypasaenuii (1) u (2), monydaem, 4to Rpa = 0,43 Om, HanpspKeHUE 4)
Ha Oarapeiike U = 1,52 B.
Hanpspkenne na muummamnepmerpe Upa = 11 Rpna = 0,217 B, uto 6 pa3 MeHbIie (5)
HanpspkeHus Ha BoasTMeTpe Ug = 1,3 B. CnegoBarenbHo, CONPOTHUBIIEHUE
BOJIETMETpa 6 pa3 OoJIbIIIEe COMPOTUBIICHUS MIJUTHAMIIEpMETpa U cocTaBisieT Ry = 2,6
Owm.
[Tpu BKITIOYECHUH B 1IETIh TPEX BOJIBTMETPOB MHJUIMAMIIEPMETP ITOKAXKET TOK |3
= U/( Rma *+ 3Ry) = 0,18 MA; [Toka3anusi BOJIBTMETPOB OyIyT PaBHBI (6)
U3 = |3'Rv = 0,48 B.
Kpurepun oueHuBanus
Hanucano (1) 1 6ann
Hanucano (2) 2 bauta
Haiinen tok I, (3) 2 6auta
Haiinensl Rya, Hanpspkenne ucroununka U, Ry (4) u (5) 3 baa
Haiinens! nokasanus npuboOpoB B TpETheM ciryyae (6) 2 bayuta
3agaya 2
Bo3MmoikHoe perienue
1)
Ha nocky npelictByrot cuiisl Mg,
cuna peakiuu Np, cuia qaBiaeHus
yesoBeka Py v cuma TpeHust Mexay
YeJI0OBEKOM H JIOCKOI- OHa JOJDKHA
OBITH HaIlpaBJeHa BBEPX BJOJIb
HaKJIOHHOM TIJIOCKOCTH, YTOOBI
JI0CKa, 110 YCIIOBHIO, MOTJIa
ocraBaTbcs B TIokoe. st aToro
YeJIOBEK JIOJDKEH 0eXaTh Mo JOCKe
BHU3. Ha 4enmoBeka JIeicTBYIOT CHITBI TsDKECTH MQ, crita peaknuu oropsl Ny 1 cuita
TPEHUsI — OHA HallpaBJeHa BHU3 BJOJIb JIOCKH U IO TpeThbeMy 3aKoHy HbroTOHa paBHa
CWJIe TPEHUs, NEUCTBYIOIIEH Ha JOCKY CO CTOPOHBI YEJIOBEKA.
VYcnoBue paBHOBECHUS TIOCKU B MPOESKIMH HA OCh, HATIPABJICHHYIO BJIOJIb HAKJIIOHHOW | (2)




IJIOCKOCTH: MgSina = Fyp
Bropoii 3akoH Hp0TOHA B IPOEKIIMK HA OCb, HAIIPABJIICHHYIO BIOJIb HAKIIOHHOMN (3)
IUIOCKOCTH: ma = mgSina + Fy,
U3 (2) u (3) cnenyer: a=g(m + M)Sina/m = 5,5 m/c’ (4)
Kpurepun oueHuBanus
[TpaBUILHO HAPUCOBAHBI CHIIBI, ICHCTBYIONIME Ha TOCKY U yenoBeka (1) 3 baa
OTMedeHo, YTO 10 TpeTheMy 3aKOHY HbIOTOHA CHIIBI TPEHUS, IEHCTBYIOIINE HA 2 Gauta
JOCKY CO CTOPOHBI YelIOBEeKa, U Ha YEJIOBEKA CO CTOPOHBI JOCKH, PAaBHBI 110
BEJIMYMHBI M TPOTHBOIIOJIOXKHO HAIPABIICHBI
Hanwucano (2) 2 baa
Harmucano (3) 2 Oamta
[Tonyuen otBet (4) 1 Gan
3agaua 3
Bo3MoikHOe perenne
[ToTeHnmanpHas HEPTHsl BOJIbI, KOTOPask Oblia B OoJibliei yactu akBapuyma (ueHtp | (1)
Macc ee HaXxOJUTCs Ha BBICOTE a/2), paBHa
E; = mga/2 = p(2/3)a’ g(a/2) = (1/3) pa’g
Ecnu yOopaTh neperopojKy, To IISHTP Macc BObI OyIeT HaXOUThCs Ha BbicoTe a/3,a | (2)
MOTEHIMAJIbHAsI SHEPT s BOJIbI OYy/IeT paBHA
E, = mga/3 = p(2/3)a® g(a/3) = (2/9) pa’g
ITo 3aKOHY COXpaHEHHUS SHEPTUU YMEHbBIIICHHE MTOTEHIMAIBHOM dHeprun OyneT paBHo | (3)
KOJINYECTBY BBIICIMBILETOCS TEIUIA:
Q = E;— E, = (1/3) pa*g - (2/9) pa*g = (1/9) pa® g ~ 455 Jix
Kputepuu oneHuBanus
Brruncnena (1) 4 Ganna
Brruucnena (2) 4 Oanna
Haiineno 3nauenue Q (3) 2 Gamia
3agaua 4
Bo3MmoskHoe pelenue
CKopocTb IMYelibl OTHOCUTENIBHO NepBoro 3epkana V1 =V - U; =2 m/c Bnpaso (1)
CkopocTb n300paskeHus MYelbl B IEPBOM 3€pKajleé OTHOCUTENIBHO MIEPBOro 3epKaja
pasaa Wy = -V, =-2 M/c, T.e. BIEBO 2
CkopocTb n300paskeHus B IEPBOM 3€pKajie OTHOCUTEIbHO 3€MJIU TI0 3aKOHY
croskeHus ckopocteit pasaa Uy + Wy = 2 + (— 2) = 0 — 310 nzobpakeHue 3
OTHOCHTEJIBHO 3€MJIH TOKOUTCS
CKopocCTh IMYeJIbl OTHOCUTEIbHO BTOpOro 3epkana Vy, =V - Up = 3 m/c BpaBo (4)
CkopocTh U300pa)KeHUs IMYEIIBl BO BTOPOM 3€pKajie OTHOCUTEIBHO BToporo 3epkana | (5)
paBaa Wy = -V, =- 3 M/c . T.e. BIEBO
CkopocTb n300paskeHHs BO BTOPOM 3epKajie OTHOCUTEIbHO 3€MJIU 110 3aKOHY (6)
crokeHust ckopocreit pasaa Uy + Wy = 1 + (— 3) = - 2 mM/c — 310 H300pakeHue
OTHOCHTEJIBHO 3€MJIM JIBMXKETCSI BIEBO
Torna ogHo M300paXKeHne OTHOCUTENBHO APYroro yIaJIseTcsi CO CKOPOCThIO (7)




2-0=2wm/c

Kpurepun onenuBanus

Haiinenst ckopoctr Vi (1) u Vi, (4) 2 6ayuta
Haiinenst ckopoctu Wi (2) u W, (5) 2 bamna
Haiinensl ckopoctu n3obpaxenuii otHocuTensHo 3emin (3) u (6) 2 Gama
Haiinena oTHOCHTENIbHAsI CKOPOCTh N300pakeHwuii (7) 4 Gamna
3amaua 5
Bo3moxkHoe pemenne
O0603Ha4MM Maccy MepBOHAYAIBHOTO rpy3a M, K03 GUIMEHT xKecTKocTH npy)uHbl | (1)
k. Torna nepBoHavasabHas 4acToTa KojeOaHui OyaeT paBHa
v1 = (1/27)(k/m)Y2
Ecnm yBenuuuth Maccy rpysa Ha 120 r, To yacTtoTa Koyiebanuii Oyer paBHa 2
va = (12m)(k/(m + 120))"2
[To ycnoButo 3amaun: vi = 3v, . Pasnenus (1) Ha (2), momydnm: 3)
3 = [(m + 120)/m]*
Otkyna: m=15r (4)
Kpurepun oueHuBanusi
ITpuBenena ¢popmMyia 4acToThl KoieOanui rpy3a Ha npyxuse (1) u (2) 3 baya
ITonyueno paBencTBo (3) 3 Oamna
[ToxyueH npaBuibHbIN OTBET (4) 4 Gaina




Pemenusn
11 kaace

3anaua 1
Bo3moxkHoe pemenne

[Tyctb cTopoHa kBajpara paBHa b, TonmmHa macTuHel d, yaeiIbHOE CONPOTUBICHUE
MaTepHaa IjaacTuHsl p. Torna conpoTUBIEHHE TAKOTO PE3UCTOpPA PAaBHO
R = pb/(b-d) = p/d

- HC 3aBUCHUT OT CTOPOHEI KBaJIpaTa b.

1)

[ToaTomy o011Iee CONTPOTUBICHUE LIETIH TIPH MOCIEA0BATEIHHOM COSTUHEHUU PaBHO
Rosmy = 3R =12 Om

)

Kpurtepuu oneHnBanus

HpI/IBeI[CHa Q)opMyna JJIs1 BBIYUCJIICHUA COITPOTUBJIICHHA IIPOBOAHHKA

3 daa

HaiineHo conpoTuBineHue KBapaTHOM IUIACTHHBI U JOKa3aHO, 4TO €€
COIIPOTHBJIEHUE HE 3aBUCHUT OT CTOPOHBI KBajapata (1)

5 OamoB

Haiineno oOriee compoTHRIICHHUE TIPH MTOCIIC0BATEIIFHOM COCTMHEHUT
MTPOBOTHUKOB (2)

2 Gaira

3agava 2
Bo3mo:xHoe perenne

BperI ABWIXKCHUSA COCTOUT M3 IABYX CllaraCMbIX: BPEMCHHU PABHOMCPHOI'O
JIBMDKEHUSI CO CKOPOCTBIO V U BPEMECHU PaBHO3AMEJICHHOTO JBM)KCHUS 0 IOJIHOW
OCTaHOBKH:

t=L/N+V/a.
L =500 M 1 a=0,05 m/c> — HOCTOSIHHbIC, 3a1aHbI B YCJIOBHH 3aJ]a4H.

1)

[Mosnp3ysce hopmynoii (1), 3aN0THIEM CIEAYIONLYIO TaOIHILy:

vmc |1 2 3 4 5 6 7 8 9 10
t, C 520 290 |[227 | 205 |200 |203 |211 |[223 |236 |436

)

Mo Tabmure (2) MbI MOXKEM HalWTH CKOPOCTh V KOHBKOOEXKIIA, TPU KOTOPOM Bpems t
HauMeHsblIee: V=5 m/c.

©)

Jpyrue Bo3Mo:xHble pemenus: Haiitu muanmym dynkimu t(V), ucrosp3ys moHATHE

MIPOU3BOIHON (DYHKIIMH, WM MpeoOpa3oBaTh (GYHKIIMIO, BBIEIUB MOJIHBIN KBaIpaT, U HAllTH

MUHUMYM.
Kpurepun onenuBanus

Haiinena dopmyna nuist monHoro Bpemenu asuxenus (1) 4 Oanna

Haiinen MuHUMYM (QYHKIIMH KakuM-TH00 MeToaoMm (3) 6
0aioB

3agaua 3

Bo3MmoskHOe pelenue

[TycTh v — 9ynciio MoJIeH BIYIIEHHOTO B TIEPBBIi pa3 raza, S — miomniaas nopmHs, k — | (1)

YKECTKOCTh MPYKUHBI. Y paBHenune Kianeitpona-Menneneesa : P1SH = vRT;

YcnoBue paBHOBECHSI TOPIIHS : P;S = kH (2)

Ecmu BIycTHTS €liie Takoe jKe KOJUYECTBO rasa, To PoSH, = 2vRT), 3)

YcnoBre HOBOTO paBHOBecus nopiiHs: P,S = kH; (4)




U3 (1) u (2): kH, = vRT; U3 (3) u (4): kH,” = 2vRT, 5)
2 _
OTtkyna cienyer: (Ho/H) = (2T,/Ty)
Otkyna cienyer: Hy = HRT/Ty)™*
12
Torna oTBer 3agaun: AH= Hy—H=H[(2T,/T1)" - 1] (6)
Kpurepun oueHuBanus
Hanucans! ypaBHenus ais nepsoro (1) u Broporo (3) cocrostHuii raza 3 6amna
Hamnmcanpl ycimoBust paBHOBECHS TIOPIIHS B IEPBOM (2) ¥ BTOpoM (4) cirydasx 2 Gamna
Haiinena cBsi3p mexy H u Hy (5) 4 6anna
Haiinen npaBuibHBI OTBET (6) 1 Gamn
3agaya 4
Bo3mo:xHoe perenne
[Mocrne 3ambikanus Kiroya K HauHeTCsl mpolriece 3apsiiku KOHIeHcaTopa, TOK 3apsaku | (1)
OyZieT Teub MO YaCOBOM CTPEJIKE OT «+» BBIBOJIA UCTOYHUKA K «-» BBIBOJY, IpaBas
IUTACTHHA KOHJIEHCcAaTopa OyeT 3apsKaThCsl MOJOKUTEIBHO, JIEBask — OTPUIIATENIBHO.
[Tocne okoHuaHMsI 3apsAAKH HAINPSDKEHHE HAa KOHJICHCATOPE CTAHET PaBHO €, 3apsij] HA
konjieHcarope g = Ce
Yepe3 MCTOYHHMK TOKA MPOMIET 3TOT 3apsij, UCTOYHUK COBEPIIUT TOJIOKUTEIbHYIO | (2)
paloTy, paBHYIO Ce-g = Cg’
Ha pe3uctope BbIIEINUTCS HEKOTOPOE KOJIUYECTBO Teria Q, SHeprus 3apsuKeHHOTO 3)
2
KoHjieHcaTopa Oyer paBHa Ce/2.
[To 3akOHY W3MEHEHUsI SHEPrHK paboTa UCTOYHHMKA TOKA OJDKHA ObITh paBHA cymme | (4)
BBIJICJIMBIIEHCS TETUIOTHI U DHEPTUH 3apsHKEHHOTO KOHACHCATOPA:
Ce®=Q + Ce?/2

Torna: Q = C&¥2 ®)
BuaHo, 4TO KOJIMYECTBO TEIUIa HE 3aBUCUT OT CONPOTUBIEeHUs pe3uctopa R. Ot (6)
BeNMYUHBI R OyneT 3aBHCETh TOIBKO BpeMs 3apsiIK KOHJEHCATOpa

Kpurtepun ouennBanus

Haiinen 3apsn Ha KOHEHCATOPE MOCe OKOHYaHus 3apsiaku (1) 1 Gamnn
Beruuciiena paboTa HCTOYHMKA TOKa MpH 3apsiike (2) 2 bayuta
Brruucnena sHeprus 3apspKeHHOT0 KoHJieHcaTopa (3) 2 baya
Hanwucano ypaBHeHue (4) 3 bata
[Tonyuen otBer (5) 1 Gann
O6ocHoBaHa He3aBUCUMOCTH Q oT R (6) 1 Gamn




3amaua 5
Bo3moxkHoe pemenne

PaccmoTpuM cuiibl, AeCTBYIONIME, HAIPUMED, HA JIEBBIN
BEPXHMH KyO: cujia TSKECTH MJ, CUla peakuu JIEBON
HaKJIOHHOH miockocT Ni, CHila peakliui cO CTOPOHbBI HUKHETO
Ky0a N2  cuiia TpeHHsI CKOJIbXKEHHUS OTHOCUTEIBHO HUYKHETO Ky0a
Fip2 (1o Benmumne ona pasua pNy) (1).

[Ipu MeUIeHHOM IBUKEHHMM U3 BTOPOro 3akoHa HeloTOHa cymma

Fxp: ;'nlg % A]"Ipl
C - \ OTHUX CHJI paBHA HYJIIO. 5 5
B MPOCKIHAX Ha OCb BAOJIb JICBOWM HAKIIOHHOU ITJIOCKOCTHU
IIOJIy4YHM:
N, — mgcos45° =0 (2)

Cuubl, neiicTByOIIME HAa HIDKHUH Ky0: F, cuia TskecTn MY, cuiia JaBJIeHUs JIEBOTO BEPXHETO KyOa
P, (o TpeTheMy 3aKOHY OHA paBHa 10 BeauvrHe criie N»), Cile JaBieHus MPaBoro BEpXHEro Kyoa
P3 ( B cHITy CHMMETpHH OHA paBHA 110 BEJIMUYUHE cuiie Py), CHila TPEHHUs CO CTOPOHBI JICBOTO Ky0a
F.p2 (ee BemmunHa paBHa UNy) , ¥ CHJIa TPEHUS CO CTOPOHBI IpaBoro Kyba Frp3( B crity
CUMMETPHHU OHa Takxke paBHa UN>) (3).
[Tpu MeJICHHOM JBM)KEHUU CYMMa THX CHJI paBHA HYJIIO. B MpoeKIusax Ha BEPTUKAIBHYIO OCh:

F — 2N,c0s45° — 2uN, cos45° —mg =0 (4)
s (2) N, = mgcos45°
[ToncraBuB B (4), HOTy4YUM OTBET:

F=2(1+p) mgCos®45° + mg~21H (5)

Kpurepun oueHuBanusi

[TpaBUILHO HAPHCOBAHBI CHIIBI, ICHCTBYIONIHE HA BepXHUH KyOuK (1) 2 Gayuta
[TpaBmIbHO HaApUCOBaHBI CUJIBI, IEHCTBYIOIINE HA HIDKHUN KyOuK (3) 3 Oamna
ITonyuens! ypaBaenus (2) u (4) u3 Broporo 3akoHa Herorona 3 Oamna
Haiinen npaBunbHbIN OTBET (5) 2 bama




