Pemenus 3agav MempeFHOHaﬂbHOﬁ OJMMIIHAABbI HNIKOJIBbHUKOB Ha 0aze

BeIOMCTBEHHBIX 00pa30BaTeIbHbIX OPraHu3anuii
B 2018-2019 yuyeOGHOM rogy
11 kaacc

Bapuanr 1
3aoaua 1. (20 6annoe). Ha yame BecoB mMacchl M, 3aKpeIUICHHOW Ha MpPY>KUHE,

HaANPaBJICHUH, Yalla CTajga KoJeOaThCs M0 BEPTUKAIU C aMIUTUTYJI0W KojeOaHuii A.

cuauT nrtudka maccel m. Cpasy mocnie TOro, Kak NTHYKa yieTela B FOPU30HTAIBHOM -\i‘\,E
1
=

Haiinute mepnoa xonebanuii. Maccoil Ipy»XKHUHBI ¥ 3aTyXaHUEM KoJieOaHUW MpeHeOpeyb,
Yaima BeCOB MOJKET JIBUTAThCS TOJBKO MO BEPTUKAIU. Y CKOPSCHHE CBOOOIHOTO MaCHHS

g.

Pemenne:

KOF}Ia IITUYKA CUAUT Ha anHe, CUCTEMA HAXOOUTCA B HOKO@, n
(m+ M )g=kx,

rze k — )KeCcTKOCTb MPY>KUHBI, X — ee ckatue. [lonoxxenue paBHOBecus daly (CkaTue Ipy KUHbI)

0e3 NTUYKH X, HAXOJUTCS U3 YCIOBHS PABEHCTBA CUJI TSDKECTH M YIIPYTOCTH
Mg = kx,

Amnumryna konebanuii A= x-x,. [lepuon koneOannii 9amy Ha Ipy>KUHE

M
T=2m,2
™k

. MA
N3 3Ttux cooTHomeHnii moityyaeM T =274/ —.

mg

3aoaua 2. (20 6annoe). llocne opyauitHoro BeICTpena cHapsii Maccod 40 Kr pasopBajics B

HEKOTOPOW TOYKE TPAEKTOPUM Ha JIBa OCKOJIKA, PA3lIETEBINMXCA C UMITyJbcamu p; = 1,8-10%

p>=0,6-10* kr-m/c. UIMIyIbChl OCKOJIKOB HAMpaBJIEHBI IO yriioM o, = 60° apyr k apyry. Onpenenwre,
IpU KaKOM OTHOIIEHHUH MAacC OCKOJIKOB BBIJCJIMBIIAACA IPU B3pbIBE KMHETHYECKas SHeprus Oyner

MHUHUMAJIBHOW U HAUAUTE ATy SHEPTHUIO.

Pemenmne:

ITycTh m; 1 M, —Macchl OCKOJIKOB, M= m;+m, — nepBOHaYaibHast Macca CHapsa.
ITo 3aKOHY COXpaHEHUs UMITYJIbCa
- — — 2.2 2
Py=D:1t D> WIH po=pi+p5+2-p;- P, cosa
Kuneruueckast SHEpPTHUs 10 U MMOCJIE B3pPbIBa COOTBETCTBEHHO PaBHbI:

2 249 .- 2 2
E _b1tpytzpy Py COSX _ b " P>
= =

2(m,+m,) ’ o 2m, 2m,

BI;I}IGJ'II/IBIH&SICSI IIpU B3PbIBC KHHCTUYCCKAA SHCPIUA:

E=E _—E = pi + P; _Pi+P§+2p1'pz'Cosa
KOH 0 2m1 2m2 2(m1+m2) .

1 1
ITocie mpeobpaszoBanus Oyaem moayanm: E Zﬁ pf' k+ p; E—Z Dy Dy-cosa |, tme k=

KIr'M/C H

m

m,



ZL]'ISI OIIpCACIICHUA MHHUMAaIbLHOMN OHEpIrUu HaXOAUM IIPOU3BOJHYKO SHEPTrUHU II0 k u

pUpaBHUBaEM €€ K HYJIIO.

1 2 o1
Ek—m pl_pZP =0.
b, 1
Cnenyer, yto k=—==.
Y K

[ToncraBuMm HaiiieHHOE 3HaUeHHE K B BbIpakeHue Juist sHepruu E, momyunm

. . 1_
PP (M COSt)_ 1 1.35-10° .

E

Uroro: E:l’E _ :P1'P2'(1—Cosa)
m1 3 min

=(1,35-10° [Tx.

3aoaua 3. (20 6annos). B cxeme, n300paxeHHONH Ha PUCYHKE, U3BECTHBI COMPOTHUBIICHUS, OHU
onnHAKOBHI R; = R> = R; = R, u3BeCcTHBI TOKH [, I>, I; 1 emxocTn koHaeHcatopoB C;, C,, C;. Haliqure

3apsn Ha KoHaeHcaTope C;.

Pemienne:

Hapucyem puCyHOK, COOTBETCTBYIOILIUI YCIOBUSAM 3aJauyd ¥ 0003HAYMM HAa HEM MOTEHIUAIIBI
TOYEK — Y3JIOBBIX COEAMHEHUI CXeMBbI. birarogapst Tomy, 4TO Ha pPUCYHKE YKAa3aHO HAIPABJIECHUE TOKOB,
MPOTEKAKOIIMX B LIENH, BO3MOXHO YyKa3aTb Kakas M3 I[UIACTMH KOHJAEHCATOpa 3apshKeHa

ITOJTOKUTCJIbHBIM 3ap5m0M, a KakKasi OTpI/ILIaTeJ'ILHBIM, d TAKXKC COOTHOLICHUC Me)KI[y IIOoOTCHIOHAaJIaMH.
Tak: ¢,>¢,>0,.
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Tok [, mopoxaeH pa3HOCTbIO MOTEHIUANOB @, — @, cleq0oBaTENbHO, 3amucaB 3akoH Oma s
y4acTKa [Ny MOJTyIrM:
?®,—9,=1,R, (D).
Amnanornyno it Toka Ii:
®o—¢,=1,R (2).
Cnoxum Beipaxenust (1) u (2):
»,—9,=R (11"'12)-
Kpome Toro 3ameTnm, 4To pa3HOCTh MOTEHIIUAIOB @, —¢; 00yciaBIMBaeT MOSBIECHUE 3apsia Ha
macTuHax koHaencaropa C;. B cooTBercTBuM ¢ popmyIion it eMKOCTH KOHIEHCATOPA:

c=-1L
U



[ToacraBuB BMecTo U, pa3HOCTh TOTEHIHUAIOB ¢ —®; OKOHYATEIBHO UMEEM:
CI1CC1R<11+IZ)~



COIIPOTUBJICHHUEM T (CM. pI/IC) B HauanpHBIM MOMEHT BpCMCHU 00a KiIrova PAa3OMKHYTHI.
3aTeM 3aMBIKAlOT CHayajla KIFoY K], a notom kmwou K. OHpCI[eJ'II/ITB CUIIy TOKa,

3aoaua 4. (20 6annoe). JIBe 0oquHAKOBBIE KaTYIIKH UHAYKTUBHOCTH MOKIFOYEHbI
yepes kmoud K; m K, k wucrounuky c¢ mnocrosHHo OJIC € u BHYTpEHHHUM £ =
| g,

IIpoTeKaroero yepes ko4 K; B MOMEHT 3ambIkaHus Kiroda K, eciu U3BeCTHO, 4TO
nocie 3aMblkaHus kioya K, ycraHoBuBmMiics TOK uepe3 ko4 K; B 1Ba pa3a Oomblue, uem
YCTaHOBMBIIHICS TOK yepe3 K04 K,. AKTHBHBIMH CONPOTUBIICHUSMH KaTyIIeK MpeHeOpeyb.

Pemenmne:
[Tocne 3ampikanus kimoua K, HaOpsOKEHUS Ha KOHIAX OOEMX KaTylieK B JFOOOW MOMEHT
BpEMEHH OYIyT paBHBI APYTr Ipyry. Tak Kak aKTHUBHBIC COMPOTUBICHHS KaTyIIEK PaBHBI HYIO, 3TO

YCJIOBUC 3aIIMCbIBACTCS B BUJAC PABCHCTBA 3[[C CaMOUHAYKIIUU:

pdh_ pdh
dt dt

>

rae L — UHOYKTUBHOCTH KaTyllek, /; ¥ [, — CHIIbI TOKOB B KaTYIIIKaXx.
Otcrona:
I, (t)-1(¢)=const, (1)
TO €CTh, MPHU 3aMKHYTHIX KIII0OUYaX Pa3HOCTh aOCONIOTHBIX 3HAUYEHHUU CHJI TOKOB B KaTyIIKax
OCTaeTCsl HEU3MECHHOU 8 110001 MOMEHM 8PEMEHU.
Cuny Toka uepe3 MepBYIO KaTyIIKy B MOMEHT 3aMblKaHus Kitoua K, 0603HaunM uepes /o:
]] (t:()) :]0,
(lo sBISIETCS ICKOMOM BEIMYMHOMN 3a/1a4H).
B 3TOT e MOMEHT BpeMeHH CHJia TOKa Yyepe3 BTOPYIO KaTylIKy paBHa HYJIIO:
L(t=0)=0.
Cornacho (1) momyuum:
]] (t)—]z(f):]1(FO)—IQ(FO):](): const. (2)
B ycranoBuBIIeMcs pexuMe uepe3 KaTyIIKd OyAyT Teuyb IOCTOSHHBIE TOKH, KOTOpBIE
0003HaYMM Yepe3 Iyer1 U Lyern. [Ipy 3TOM pa3HOCTH MOTEHIIMATIOB HA KOHIIAX KAaTyIIEK paBHA HYIIO, U,
cleIoBaTeNbHO, CHjla TOKA Yepe3 UCTOYHUK [,c; paBHA:
Li=¢lr.
ITo nmpaButy Kupxroda 11st cuia TOKOB UMeeEM:
Lyers + Lyer o= Luia=elT. 3)
Kpowme Toro, 1o yciaoBuio 3a1a4u:
]ycn / ch’r.2:2- (4)
N3 ypaBHennii (3) u (4) HaxoaUM:
chT_l = 28/(37'), chT,z :8/1".

B cooTBeTcTBHH C (2) HaXoJuM UCKOMYIO BCINYHUHY:
](): IyCT.l — IyCTQ: 8/(37’)



3aoaua 5. (20 6annos). Haiinure paboty A, coBepuraeMyr ogHuM moiieM (v=1) uaeaJbHOTO
raza B mukie (1+—2—3+—1), cocrosiiemM U3 ABYyX y4acTKOB JIMHCWHOW 3aBUCHUMOCTH JIABJICHUS OT
obbeMa 1 m30Xopsl (cM. puc.). Touku 1 u 2 ;mexaT Ha OAHOW TPSIMOM, MPOXOJSIICH Yepe3 Hadajo
koopauHat (Ha auarpamme PV). Temnepatypsl T; u T, B cOOTBETCTBYIONIMX TOYKaxX | U 2 M3BECTHHI.
T3 = T] .
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[
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Pemenmne:
JlaHbl 1Ba pUCYHKA: MCXOMHBIN (JIEBBI) U3 yCIOBHS 33aJa4d M MOJATOTOBIECHHBINA NI PEIICHUS

3agaun (IpaBblii), KOTOPBIM MbI OyZieM B JaTbHEHUIIIEM MOJIb30BAThCSI.

PaGora, coBepiraemas ra3oM Ha KaXJIOM y4YacTKe ITUKJIA, YUCICHHO PaBHA TUIOIIATU TPATCIHIH,
3aKIIIOUEHHOM MEXAy rpaduKoM Mpolecca, OChlo V, U ABYMsI MEPIEHAUKYIISIPAMU, OMYIICHHBIMU U3
HAYaJIbHOM M KOHEYHOH TOUeK Ipoliecca Ha ock V. Pabota, coBepiiaemas ra3oM, MOJOKUTENbHA, €CIIN

ra3 B COOTBETCTBYMIIeM mporecce (12, Hampumep) pacmupsuics. Pabora, coBepmiaemasi ra3om,
OTpHULIATENIbHA, €CJIM Tra3 B COOTBETCTBYMoIIEeM rpoiecce (3+—1, Hampumep) cxkumancsa. /JlBa
MOCTIEAHUX YTBEPKJIEHUS JIETKO JI0OKa3bIBaloTCs B oOmieM Buje. Pabota, coBepiiaemasi ra3om 3a BeCh
IIUKJI, YACJICHHO PaBHA IJIoW@AAu (GUrypsl (B HalIeM cllydyae 3TO TPeyroibHUK 1,2,3), orpaHnYeHHON
rpadukamMu MpoeccoB, COCTABISIFOIINX IIUKIT.

Pa6orta A, coBepiiaemas Ta3oM Ha yyactke 1ukia (1—2) paBHa
1

Alezz[P1+P2][V3(2)_V1]- (1)
Pabota As—.1, coBepiiaemas ra3oM Ha y4actke 1ukia (3+—1) paBua
-1
A3.—>1:T[P1+P3HV3(2)_V1]- (2)

[Ipu BbruMcnenun paboT Ai—> # As-; Obula IMPUMEHEHa XOpOIIO W3BecTHas (opmyna Juis
BBIYMCIICHHSI TUTOINAAH TPATCH: TUIONIAlb TPAIEUN PaBHA IPOU3BEIECHHUIO MOYCYyMMBI OCHOBaHHN
TpareIy Ha BHICOTY TPAIICIHH.

Pabora A,—;, coBepmiaemas ra3oM Ha ydacTke Hukia (2+3) paBHa HyIO (M30XOpUYECKHIA
mporiecc).

Takum o6pas3om, paboTa, coBepIIaemMas ra3oM 3a Bech UK, paBHA

1 1
A:A1H2+A3H1:§[P1+P2}[V3(2)_Vl]_E[P1+P3HV3(2)_V1]‘ (3)
PackpbiBas B mocneHeM BBIPAXKEHUHU CKOOKH, M, IPUMEHsA (TIe 3TO YXKe MOKHO) ypaBHEHUE

Knaneiipona-MeHnzeneeBa (A1 JaHHOTO MOJIS Ta3a)

PV =RT, (4)
npeodpaszyeM BhIpaxeHue sl pabOThI, COBEPIIIAEMON Ta30M 32 BECh UK

1 1 :
A:E[RTZ—RT1]+E[P3—Pz][vl]zc

N |

: 1 :
(,—[RTZ—RT1]+§[P3/P1—PZ/PIHPlvl]:c



.1 1
cE[RTZ—RT1]+E[PS/Pl—PZ/Pl][RTl]. (5)
W3 pucyHKka MOKHO TMOJYYUTh JAOMOJHUTEIbHBIE COOTHOLIECHUS MEXIY TEePMOJAMHAMUYECKUMU
BEIMYMHAMU B Toukax mukma 1,2,3. M3 aByX momoOHBIX MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, BEPIINHBI

KOTOPBIX «0003HaueHbl ToukaMm» (0,2,V3) u (0,1,V|) MOXKHO TOTYYUTh

PZ Pl
V.oV, (6)

3(2) 1

Tak, kak Touku 1 u 3 nexar (IO YCIOBHIO) Ha OJHOU M30TepMe (OHA M3-3a HEHAJOOHOCTH HE

HapucCoBaHa Ha pI/ICYHKe), MOKHO 3aIluCaTb

P1V1:P3V3(2) (7)
W3 Beipaxkenutii (6) u (7) cnemyer
P,=+ P, P;
WA, 9TO TO K€ camoe,
P3 Pl
P, P, 8)
U3 uzoxopsl (2—3) nonydaem
PZ 3
Z2_"3 9
T, T, ©)
WJIH, 9TO TO K€ camoe,
P, T, T
Z2_"2_"72 (10)
P, T, T,
Bripaxkenue (10) ¢ yuetom Beipaxenus (8) MOKHO mpeoOpa3oBaTh
p, p,p,_[P,] [P]T T,
p, P, P, |P, p,| T,

Orcrona nony4yaem

ﬂ:\ﬁ 5:\/5 (11)
Pl Tl’Pl TZ.

[Tocne moacranoBku BeIpakeHui (11) B BeipakeHue (5) W, MOce MPOCTHIX MpeoOpa3oBaHUM,
NOJTy4aeM OKOHYATEJIbHOE BBIPAKEHHUE ISl pabOThI, COBEPIIACMOi ra30M 3a BECh LIUKII

LRT[ T, 1_\@
T,

HUroro: ——
2 | T,




