® BOTAY MOLLI, 2021/22, ot6opouHbIit 3Tan, 11 knacc

MOCKOBCKASA OIMMNUALA LWWKOJIBHUKOB MO ®U3UKE

MOLL, 2021/22, or6opouHbIii 3Tan, 11 knacc

YcKkopeHue ocu

I BYXCTYIIEHUYATbI GJIOK (CM. PUC.) COCTOUT U3 JIETKUX, JKECTKO COeIVTHEHHBIX IVICKOB, KOTOPbIE MOTYT
BpamaThcs 6e3 TpeHus BOKpYT ocu O MpeHe6peskMMO MaIoi Macchl. JlaMeTpbl AVICKOB OT/IMYAIOTCS
B J1Ba pa3a. K koHIIaM JErKMx HepacTsSKMMbIX HUTEH, HAMOTAaHHBIX Ha AUCKM 6710Ka, MPUCOeqMHEHbI
rpy3bl Maccoii: m; = 0,5 Kr 1 my = 0,4 Kr. CucTemMa HaXOOUTCS Ha IMIaIKOM FOPU30HTAIBHOM CTOJIe.
K ocu 6;moka npunoskeHa cuia, paBHasi F' = 1,8 H. Haiinute yckopeHue ocu 6510Ka ap. OTBeT faiiTe B

Mm/c2.

aop = 2,4 m/c?.

#3 nNpenentHbiit ko3dbduumeHT

Ha KoHIle HeBecOMOro JOCTaTOYHO JJIMHHOTO CTEPXKHS 3aKpeIIeéH HeOOJIbIIIO, HO TSKENbIN IIapuK.
CHauana cTepskeHb pacmoyiaraeTcsl BEpTUKAJIbHO Ha II€POXOBATONM TOPU3OHTANbHOV MOBEPXHOCTU
CTOJIa B COCTOSIHMM HeyCTOuMBOro paBHoBecusi. OT He3HAUMTEIbLHOTO TOUKA CTep>KeHb C Iapu-
KOM TIPUXOZST B IBMKeHMe. YeMy paBHO MMHMMaJIbHOe 3HaUeHMe KodbduIMeHTa TpeHUS 11 MEXIY
CTepsKHEM U TOPU30HTaIbHOJ TTOBEPXHOCTHIO, €C/IM B MPOIlecce IBMKEHMS CTepskKeHb T10 CTO/y He
MIPOCKaJb3bIBaeT IO KpaiiHeli Mepe [0 TexX IOp, [I0Ka He TIOBEPHETCS Ha yroj, PaBHbIi ¢ = 7/67 B
OTBeTe K 3a/iaue CeAyeT yKa3aTb HOMep CTOJIOIA TabIuIIbl, B KOTOPOM CTOMT 3HaUeHMe, Haubosiee
67113K0e K HaliIeHHOMY BaMM.
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OTBeT 3 (i = 0,6).

E3 Pacwupenne orpannuenHo

B razoHernpoHuiiaemMmoit 06010uke, KOTOpasi MOXKeT CBOOOIHO pPacTATMBAThHCS (TakK UTO JaBjieHye CHa-
PY>KM 000IOUKM BCETIA PAaBHO JABJIEHMIO BHYTPM) COIEPKUTCS MOJIb Teiusl TIpU TemIiepartype Ty =
100 K. Ob6omouka pacriosiaraeTcst BHyTPU KECTKOM cepbl 00bEMOM 2V, B KOTOPOJ CIeIaHbl MHO-
rOYMC/IeHHbIe MaJieHbKIe CKBO3HbIE OTBEPCTHS. B Haua/bHBI MOMEHT 00bEM reust paBeH V, 060-
JIOUKa HaxoJuTCs B paBHOBecuu. CUCTeMy MelJIeHHO HarpeBaloT, yBeInunBas eé TeMmIiepaTypy B Tpu
pasa. Kakoe KOJIMueCcTBO TEIUIOTHI () COOOIIAeT S TeIiI0 Py 3TOM? YHUBepcaibHas ra30Bast II0CTO-
sgHHas paBHa R = 8,3 [Ix/(monb-K). OTBeT ganTte B KK, OKPYITIUTE IO OECATHIX.

Q = 4vRTy ~ 3,3 KIIX.

DaBneHue B cocyne

B repmeTnyHoM cocyge npu temrieparype t; = 47°C u gasieHun p; = 16 klla HaxoguTcs ogu-
HAKOBOE YMCJIO MOJiel BO3ayxa M BOASIHOTO napa. Cocyn MeAjieHHO OXJakKIaloT A0 TeMIepaTypbl
to = 7°C. UeMy paBHO JaBJIEHME po B COCYAE IIPU TemimepaType to? 3aBUCUMOCTb JaBJI€HUS HAChI-
IIIeHHBIX IIapOB BOMBI OT TEMIIEPATYpPhI ITOKa3aHa Ha rpad ke HOKe. B oTBeTe K 3a7ade ciaeqyeT yKa-
3aTh HOMEP CTOJIOIA TabMNIIbI, B KOTOPOM CTOUT 3HaUeHMe, Haubosee 6/IM3Koe K HaliIeHHOMY BaMU.
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OTBeT 4 (p2 ~ 8 KIla).
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B Knoum ¢ nnactuHamm

OnMHaKOBbIe MeTaJ/IM4eckye IIacTuHbl: 1, 2, 3 u 4 (puc. Huke) wiomaaplo S = 100 cm? pacrona-
raloTcs Ha paccrosuuu d = 0,1 MM ApyT OT Apyra. Ha pucyHKe pacCTOSTHMSI HEIIPOOPIMOHATIbHO
yBenudensl. 3Hauenne JJIC paBHo £ = 4,0 B. dnexTpuyeckas MoCTOsIHHAs paBHa ) = 8,85 - 10712
@®/m. B Hava/bHBIVI MOMEHT KIOuM K1 U Ko Pa30OMKHYTHI U TJIACTUHBI HE 3apsiKeHbl. 3aMbIKAIOT
KJII0U K| ¥ IToCJIe TOro, Kak TOK uepes 6atapeio ¢ DIIC £ cTaHeT paBeH HYJ/II0, 3aMbIKAIOT KITIOU K.
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1. HaiiguTe KOIMUeCTBO TEIUIOTHI ()1, BBIIEISIONIeeCs B LIEIN A0 3aMbIKaHMs Kitoua K. (2 6anna)

2. Kakoe KOIMuecTBO TEIUIOTHI ()2 BBIAEISIETCS B I[Ny IToc/Ie 3aMbIKaHMs Kitoua Ko ? (5 6an108)
Otsets! gaitte B HIX (1 B = 10~ [Ik). OKpyIaIuTe [0 AEeCAThIX.

1) Q1 = 3,5HX%; 2) Qs ~ 10,6 HIIXK.

3 nNoxasanusa BonsT™MeTpa

V3 oMHAKOBBIX PE3UCTOPOB U OHaTapeek ¢ MpeHeOopeskMMO MaJTbIM BHYTPEHHUM COTIPOTUBIIEHMEM U
3JIC £ = 4,0 B cobpasnu 11emb, cxema KOTOPO¥i M306paskeHa Ha PUC.
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K 3adaue 6

1. YTo mokaskeT uIeasbHblii BOJTbTMETP, ITOAKIIOUEHHBIN K y3/1am B u D uermn? (1 6ann)

2. HaiimuTe mokasaHust MeaabHOIO BOJIBTMETPA, MOAK/IIOUEHHOTO K y371aM A u C. (4 6anna)

OTBeThI JIajTe B BOJIbTAaX. HOHHpHOCTb IIOAK/IIOYEHNS BOJIbTMETpPA He Y‘II/ITbIB&VITG.
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1)12B; 2)2B.

KoHTyp ¢ aMonom

B mernn, cxema KOTOpOJi M3006paskeHa Ha PMUCYHKe CjIeBa, KoY K M3HayaJabHO 3aMKHYT, & TOK 4epes
nctouHuk JJIC He MeHseTCsl. 3HAaUeHMSs ITapaMeTpoB Lienu paBHbl: £ = 4,5 B, L = 24 mI'H, C = 10
MK®, R = 45 Om. BonbT-aMmiepHasi xapaKTepuCTHKa J10La MOKa3aHa Ha PUCYHKe CIripaBa. BHyTpeH-
HMM COIIPOTUBJIEHEM 6aTaper MOXKHO IIpeHeOpeub. KiTiou pa3MbIKalOT, PV STOM UCKPBI B KOHTAKTe
He BO3HMKAaeT (CMCTeMa HaXOAMUTCS B BaKyyMe, pa3MbIKaHMe TTPOM3BOISIT OUeHb ObICTPO). OTBEThTE
Ha ¢ieylolle BOMPOCHl, BbIpasuTe OTBEThI B Bo/ibTax, OKPYIUTE [0 LE/bIX.
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K 3adaue 1
1. Yemy paBHa 3/IC MHIYKLIMM B KaTyIlIKe Cpa3y Mocie pa3MbIKaHus Kiatoua? (1 6ann)
2. Ompepenure MakcuManbHoe 3HaueHne IC uuaykuum. (3 6amna)

3. Uemy paBHO HaIpsDKEeHNE Ha KOHAEHCaTOpe Yepes 60JIbIIoe BPeMsI ITOC/Ie Pa3MbIKAHMSI KITFo4a?
(2 6anna)

1)1B; 2)5B; 3)4B.

€D Pacuér umkna

C HeKOTOPOJ Macco¥ naeaJbHOrO ra3a CoBepIIaT UMK, COCTOSIINIA U3 U30TEePMUUYECKOTr0 PaCIIn-
PEeHMSI, M30XOPMUECKOTO OXIAKIEHUS U aanadbaTieckoro cxkatus. MisBectHo, uto KII/I nykia paBeH
n = 20 %.

1. B Kakoe KojaMuecTBO pa3 n paboTa rasa mpu paciiMpeHuu 6osbiile paboThl rasa 3a uukin? (2
oasna)

Ne 1 2 3 4 5 6
n 1,25 2,5 4,0 5,0 6,25 7,5

2. Haipute oTHoueHue k = (QQx/A, OTBEEHHOTO OT ra3a KOJIMYeCcTBa TeIUIOThI ()y, K pabore A
rasa, COBepIIEHHO UM 3a IIUKJI. (2 6asia)

k 1,25 2,5 4,0 5,0 6,25 7,5
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1)Ne4 (n = 5);  2)Ne3 (k = 4).

€D VYckopenus Touek koneca

Koneco katutcst 6e3 MpocKaab3bIBaHMS 110 TOPMU30HTAIBHO IIJIOCKOCTH, IIPU 3TOM OCh KoJieca ABMU-
JKEeTCS € yCKOpeHueM a = 1 M/c?. B HeKOTOpbIii MOMEHT BpeMeH) YCKOpPEeHMe HIKHel TOUKM Kojleca
(T. C') OKa3bIBAETCS PABHO a. B 3TOT MOMEHT OIpefennTe yCKOpeHre CIeAyIOIINX TOUeK Koreca:

A

1. T. A, nexarieit Ha BepTUKAJIbHOM AMaMeTpe Koseca (3 6asna);

2. T. B, Jexkaleil Ha TOpM30HTAJIbHOM auameTpe (2 6ajna).

OTBeTbI BbIpa3uTe B M/C2, OKpPyIjinTe 010 O0eCATbIX.

1)2,2m/c?;  2)2,2m/c2.

IM3NEKTPUKU BHYTPHU

Mexkny 06KIagKamMyu II0OCKOTO KOHAeHcaTopa (CM. PUCYHOK) HaXOMSITCS: IUIAaCTMHA TONIUHON d =
0,885 MKM 13 OU3TEKTPUKA C IIPOHULLAEMOCTBIO ¢ = 10 M IUIACTMHA TOMIMHON 2d = 1,77 MKM U3
MaTepuaa ¢ IU3IEeKTPUIECKOV TPOHUIIAeMOCTBIO 2¢ = 20. KoOHIgeHCcaTOp MOAK/II0UEH K UCTOUYHUKY
¢ D[IC £ = 48 B. PazmepsI 00K/1a10K KOHIEHCATOPa 3HAUYMTEIBbHO 6OJIbIIe PACCTOSTHUS MEKAY HUMIA.
DneKTpuuecKas IOCTOSHHA: £g = 8,85 - 10712 d/m.

1. HaiiguTe MoBepXHOCTHYIO IJIOTHOCTb CBOOOIHBIX 3aPsIIOB Ha BEpXHEl 00K/IaiKe KOHIeHCaTO-
pa. (3 6anna)

2. Yemy paBHA cCyMMapHasl IIOBePXHOCTHASI IVIOTHOCTD MOJISIPM3aLIMOHHBIX 3apsA0B Ha TpaHuIle
pasgesna OusaeKTPUKOB? (4 6aina)

OTBeTsbI BbIpa3uTe B MKH/MQ, OKpYyIjinTe 00 OeCATbIX.
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1) 2,4 mKin/m?;  2) 0,1 mKi/m2.

BepéBka B KaHane

OpHopomHas TibKasi BepéBka Maccoit m = 0,18 KT u gyiuHoi L = 1,8 M yIepsKMBaeTCsl B y3KOM Ka-
Hajie, 06pa30BaHHOM KaMeHHbIMM 6JIOKaMM, TIPU 3TOM B Ha4a/IbHbI/I MOMEHT TPETh BEPEBKY BUCUT
BEPTUKAJIbHO (CM. PUCYHOK, cjeBa). [loBepXHOCTY GJIOKOB Iagkue. B HEKOTOPbII MOMEHT BEPEB-
Ky OTITyCKalOT, ¥ OHA HAauMHaeT ABUTAThCSI. MOKHO CYMTATh, UTO B MpOLiecce ABVOKEHUS BCe TOUKMU
BEPEBKM B JII000II MOMEHT BpeMeHM MMEIOT OJMHAKOBbIE TT0 MOMIY/II0 CKOPOCTH, a JIJIMHA BEPEBKU
He MeHsieTcsl. Heynmpyrumu gedopmanusiMm 1 TpeHEM O BO34yX MOKHO ITpeHe6peub. [nameTp Be-
PEBKM U painyC KpPUBU3HBI B TOUKe ITepernda 3HaUMTeTbHO MeHbIIe IJIMHbI BepEeBKU. [TornepeuHblit
pa3Mep KaHasa 6/1M30K K J1aMeTpy BepeBKU. YCKOpeHMe CBOOOIHOTO MafeHNs g CYUTATe paBHbIM
10 m/c2.

1. Ha kakoe paccTosiHMe TI0 BepPTUKaJIU OMYCTUTCS LIEHTP MacC BEPEBKM OTHOCUTEIBHO CBOETO
IepBOHAYAJIbHOTO ITOJIOKEHVSI K TOMY MOMEHTY, KOTZIa BCSI BEPEBKA OKaXKETCSI B BEPTUKAIbHOM
yacTy KaHana? OTBeT BbIpa3uTe B CAHTUMETpPaX, OKPYIJIATE JI0 1ieJIoro. (2 6anna)

2. C Kakoit CKOpPOCTbIO v1 OyIeT ABUTAThCSI BepEBKA B TOT MOMEHT, KOT/Ia ITOJTHOCTbHIO COCKOIb3HET
C TOPM30HTAJNBHOM MOBEPXHOCTU (CM. PUCYHOK, cripaBa)? OTBeT faiiTe B M/C, OKPYIJIUTE M0
11eJ10ro. (3 6aina)

3. HaiiguTe abCOMIOTHYIO BEJTMUMHY MMITY/TbCa BEPEBKM B MOMEHT, KOTTIA €€ TPETh eI1lé HAXOIUTCS
Ha TOPU30HTAIbHOI TOBepXHOCTM. OTBET BbIpa3uTe B KI-M/C, OKPYIJIUTE A0 COThIX. (2 6ania)

1)80cm; 2)4m/c; 3)0,33 Kr-m/C.

NcTouHmk: MoCKOBCKas 0nMMNmnana WKobHMKOB Nno gpusnke, 2021/22, otbopouHbii 3tan, 11 knacc — ycnosus, peweHuns. 3agaum
nepeHabpaHbl Ha botay.pro, pelweHus — No 0PULMANIbHBIM.
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