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Pentenne 3aga4, pekoMeHIaUN 110 MIPOBEPKE

3agagya 1. BuHTHK BbIIeJ U3 AOMAa W IIOIIEJI HA ITPO-

rynky. IHInyaTuk 3apucosaJi rpaduk ero gpukenus (CMm.
puc). I'nans na rpaduk cmoxkure s Bbl onpenenurs,
qepe3 Kakoe BpeMsi BuHTUK BepHYyJIicd JIOMOii?

Bosmoxnoe perenne

N3 rpaduka Bugao, uro mnpu 0 < 7 < ty ckopocrh BunTuka
nocrosinfa. [Ipu ty < 7 BunTuk npuzkercsa paBHO3aMeIJIEHHO C
YCKOpeHueM a = —vy/tg

mycThb t - BpeMsi Bo3Bpamenust Buatuka jgomoit. O9eBUIHO ITO
wionab moj rpadukom v(t) npoiigernstii myTs. [Tpu 0 < 7 <
2ty BunTuk yumassiics ot goma a rpu 2ty < 7 < t - npub/imzKaics
K Jomy (em. puc. ) CremoBaTebHO,

Sl = (3/2)U0t0 = (1/2)U(t — 2t0) == SQ

Onnako, v = (vg/ty)(t — 2ty), moaTOMY
3/2u0ty = (1/2)(vo/to)(t — 2t5)> W

Permmaem KBaJpaTHOE YPaBHEHUE OTHOCUTEJIbHO t HaXOIMM OTBET

t=to(2+V3)

KpI/ITepI/II/I OLICHKHM BBIIIOJTHECHMA 3aJaHNA Bajibr

[IpuBeiéH NpaBUILHBINA OTBET. JIAHO MOJTHOE OObICHEHUE PEITeHs 10

€CTb HETOYHOCTU 1M HECYIIECCTBEHHBIC OIIOKU IIpu peneHnmu [ |

Bamuncano Toxaecrso W

BrickazaHo JIOMOJIHUTETLHO IPEJIIOJI0XKEHNE, 9TO ILIOMA/h MO IrpaduKoM =
PO ICHHOMY PaCCTOAHUIO.

[IpaBuabHO OIpejie/IeHO BpeMs YAaJIeHUs OT JIOMa U YyCKOPEHUe

[IpaBubHO OTpe/iesIeHO BpeMd yAaJeHusd OT JIOMa U BPeMd JIBUZKEHUs JTOMOIA.

I DN W Ot | |

OcrayibHble crydan




Samaua 2. Buatuk un lImyHTHK OTIIpaBU/INCh B JajIeKOe

MMy TellecTBUE HAa COJIHEYHBIN Oeper JIajleKoro ceBepHOTo

mops. Ho npekpacHblii s>k OblJI y2Ke 3aHIT MOPCKUMU

KOTUKaMM, KOTOpbI€ HACJAa>K/IAaJINCh XOPOIIIEi ITOTo/10i 1

BOJHBIMU nponeaypamMu. I BoT, HA MJIsI2K K MOPCKUM KO- °

THUKaM IIPUNJIbLIAa OoJibiiag JbanHa. Korjga Ha Hee 3aj1e3 9753:‘& ‘
OosbIoit kotuk maccoit M = 90 kr, Buatuk 3ameruJi, AN

4TO0 00beM ee HaABOJAHOI YacTu yMeHbmmica Ha 30%. \ ‘
ITorom Ha apauny 3ase3 emie oauH KOoTuk, m IllmyH- ~‘
TUK IIOCYUTAJI, YTO 00'beM HAJIBOAHOI YaCTH yMEHbIITNJI-

ca eme Ha 30%. ITomorute Buntuky u IIInyHTrky Haii-

TH MacCy BTOPOro KOTHUKAa M Maccy JibAuHbl. OTHOIIIeHuEe

IJIOTHOCTEN JIbJIa U BOABI Py : ps = 0,9.

Bosmoxknoe perrrenne.

VYpaBuenue st onpejiesieHust oobema V HaIBOIHON 9acTu JbIuHbl Maccoit My 6e3 KoTukoB Vy =
Mo/ px — Mo/ ps

VpaBHeHue Jjis1 onpegesaeHus oobemMa Vi HaABOTHONW JacTH JIbJIUHBI Maccoit My ¢ rpy3oM Maccoit
M: Vi = Mo/pa — (Mo + M)/ ps

YpaBHeHue 15 olpeiesieHnust oobeMa Vo HaIBOIHON YacTu JIbIMHBI Maccoit Myc epBbIM KOTUKOM
maccoit M u Bropeim kKoTukoM Maccoit m:Vy = My/p, — (Mo + M +m)/ps

nastee Vi =0,7Vou Vo = 0,7V

OtBer: macca spauabl paBHa My = 30M = 2700 k1, macca Broporo Kotnka m = 0,7M = 63kr.

Kpurepun orienkn BbIOJIHEHUA 33/ aHUA Bamnmer

[IpuBenén npaBUILHBIA OTBET - JJIsI MACCHI JIbJIUHBI My U JjIsi Macchl BTOPOIO 10
KoTuka m. /laHo oObsicHeHne peleHns 3a,/1a9u.

[Tosrygeno coornomenne Vo, = 0, 7V; 2

[Tostygeno coornomtenne Vi = 0, 7V 2

[IpaBubHO 3amucaHo ypaBHEHHE s onpejeseHust oobema Vy HaIBOJHON da-
cru JibuHbL Maccoit My 6e3 korukoB Vo = My/p, — My/p, (mm coBokymHOCTD| 1
9KBUBAJIEHTHBIX COOTHOIIIEHMIH)

[IpaBuibHO 3ammcaHo ypaBHEHNE JIsT OIIPE/IeJIeHusT 00beMa Vi HaBO/IHO J9acTh
JabaAuHBL Maccoit My ¢ rpysom maccoit M: Vi = My/p, — (Mo + M)/ps (nmm|l
COBOKYITHOCTH 9KBHBAJICHTHBIX COOTHOIIECHU{T) —

[IpaBuabHO 3ammcaHo ypaBHEHHE s onpejeseHust oobema Vy HaIBOJHON da-
cru JibuHbL Maccoit My 6e3 korukoB Vo = My/p, — My/p, (mm coBokynmHOCTD | 1
9KBUBAJIEHTHBIX COOTHOIIIEHMIH)

[IpaBuibHO 3ammcana hopMyJIa Jijist CUJIbl ApXuMe 1a XOTs Obl B OJTHOM U3 cIy4aes| 1

Bce ciiyuan perrennst, KOTOpble HE COOTBETCTBYIOT BbINIEyKa3aHHbIM KpuTepusiM |0




Bamaua 3. Bunatuk u IlInyHTUK noJiyumsiv 3aJaHue I10-
ctpouthb K HoBoMy rojay JiemoBblii TOposioK. YToObI

YKpPacuTb CBOU TrOpPOJOK [ApYy3bs PEellujn U3 JeAdHBbIX -

OJIOKOB paBHBIX Pa3MeEPOB CJIOXKXWUTh HeOObIYHbIE PUTY-
pbl, BKJIOYas M Ty, KOTOpyio Bbl BuauTe Ha puUCyHKe

cupaBa. Bce nensiabie 610k aOCOJIIOTHO TJIagKWE, UMe- - -

oT ymuHy L n mexx iy aumu HeT Tpenus. Ilomorure Bun-

tuky u IInyHTHUKY oIlpenejinTh, KaKUM MOXKET OBbITh

MaKcuMaJibHOe paccTosgHue d Mexkay cocegHUMU OJi0-

KaMU CpeJHero psifja, €CjJu CYATATh, UYTO CHJA TAXKECTU

NPpUJIOXKEeHAa K IIEHTPY COOTBETCTBYIOIETro OJIOKa.

Bosmoxknoe perenue.

1) Jns Toro, utober cucreMa 6710KOB 1 # 2 HAXOIUIACH B PaB-

HOBECHH, HEOOXOIMMO U JIOCTATOYHO, ITOOBI CYMMBI MOMEHTOB

BHemHnX cui = ()

2) zammIreM MOMEHT CHJI OTHOCHTeTbHO Toukn O (JIeBbIil Bepx-

HUI Kpail HuzKHero 6J10Ka), Aeiicryomux Ha 1 6/10K. [Tockoss-

Ky IEHTDP TsKeCTH 3TOro Opycka cmerieH Ha d/2, To 1 MOMEHT L2

cuisl Fy ornocuresbao Touku O ects F1d/2 = mgd/2 el d/2

3) C apyroii croponbl, 1 GJIOK yJIepKUBAET B PABHOBECHH MO-

MEHT CHJI, JEWCTBYIOIUX CO CTOPOHBI BEPXHEro OJIOKA. S J

Ho Bec Bepxnero 6j10ka P pacipejesnien mopoBHy MexK1y OJioKa- [1 P/2 \k ylv P/2 21|

mu 1 u 2, a mwiedo sroif cunbl = (L/2-d/2). [Tosromy L——Fi_ O ]

1
P/2(L/2 —d/2) = (mg/2)(L/2 — d/2)
4) 13 ycioBust paBeHCTBA MOMEHTOB
mgd/2 = (1/2)mg(L/2 — d/2) [ ]

5) Haxomum d = L/3
Kpurepuu oreHKY BBITIOJTHEHUS 33/ [aHUS Basubr
[Tonyduen npaBubHblit oTBeT BepHo 1npoBejieHbl MpoMeKyTouHble Bhlaucaenus. |10
Haitneno coororrenre M 8
Samnucan MOMEHT CHJI, O0YCJIOBJICHHBII HAJTUIUEM BEPXHEro OJI0Ka 6
Bamcan MOMEHT CHUJI JIJIS OJIHOTO U3 CPEJIHUX OJIOKOB 5
Oupejiesnieno cmerrenue d /2 4
Onpenenena Touka O 2
[IpucyTcTBYIOT TOIBKO COOOpazKeHMsl SKBUBAIEHTHbIE 1T 1) 1
Ocraibuble ciiydan 0

d



Banada 4. Buntuk n 11InyHTHUK, BOOPY>KUBIINCH Ias/ib-
HUKaMU, cobpajii CUMMETPUYHYIO I[ellb, KOTOPYIO 3a-
pucoBaiu U ceiiyac moka3bpIBAalOT Bam Ha 3TOM puCyH-
Ke. AMnepmerp Ag, IMMOAKJIIOYEHHbBIN K JI€BOIl BepIIUHE,
nokasay Tok [(—4A. Kakoii TOK IoKa>keT aMIepMeTp
A, TOAKJIIOYEHHbIII TOYHO B IIEHTPE COOPaHHOI JIPYy3bsi-
MHU eI, eCJU COMPOTUBJIEHNE KAXKJ0T0 U3 PE3UCTOPOB
paBHO R, a ABMX>KKU Ha NEepeMeHHBIX Pe3UCTOpax ycTa-
HOBJIEHbI HA CEpPeJINHY TaK, YTO CONPOTHUBJIEHUE OT HUX
JI0 COOTBETCTBYIOIIMX BBIBOJOB PE3UCTOPOB paBHO R/2

ZIRRPNE R
L =01

Bosmoxmoe perenne

Bce TOKH u 0bo3HAYeHUsT ITOKA3aHbI Ha JIEBOi1 CTOpPOHE ITaHe

Bamernm, 9T0 coOpaHHasi CXeMa MMeeT OCeByI cuMmMeTpuio (rmyHkrupHas jmans BC) Pesyisrar
CJTIOYKEeHNsT BCeil cxeMbl OTHOCHTEIbHO ocu BC morydnM SKBUBAJIEHTHYIO CXeMy, N300PaykeHHYI0 Ha
puc. ciesa ConpoTuBiieHne pe3ucTopoB 3jech paBubl R/2 u R/4 B cuity BBIIOJHEHHOTO “CJIOXKEHUS
napaJiieJIbHO COeJIMHEHHBIX MTPOBOJHUKOB € compoTuBieHusMu R u R/2

Eme pa3 ynpoctum cxemy, MoKaszaHHYIO Ha HPaBOl MAaHEIU U IOJYIUM SKBUBAJICHTHYIO CXEMY,
[TOKA3aHHYIO Ha CJIEYIONIEM PUCYHKE

1.OR

Iy
—

Cwuta TOKa B TIEIH, COCTOSINEN U3 JBYX MapaJlIeIbHO COeJIMHEHHBIX COMTPOTUBIIEHUI 00paTHO IPO-
noprmoHaibua nx HomunaJsy. CienoBaTesbHo,

I R/2

2,  (3/2)R
u 31, = 21, Ho, tak xak I + 21, = Iy, maxoaum, Iy = 0,251, = 1 A



Kpurepun orieHkn BBITOHEHUA 33,/ aHUA Bamnmer

[IpuBenén mpaBUILHBIN OTBET. JJAHO MOJIHOE O0bsICHEHUE PEIeHus] 3AIMCAHHBII
OTBET COJIEPKUT yKa3aHUe PA3MEPHOCTH MCKOMOI BEJIMYUHBI.

€CTb HETOYHOCTHU H HeCylmeCTBEHHbIC OIINOKH apu, B NIEJI0M, IIPpaBUJIbHOM
peneHnn

Hano perrerne B 17151 BTOpoil SKBUBaJIEHTHON CXEMbI

Brickazana jorajika o MOCJIEIYOIEM YIIPOIIEHUH CXeMbI

Haiijiena cuMMerpusi 3ajadu -+ HapUCcoBa SKBHBaJeHTHas cxema 1 (mpasas
[AHEJD)

Haiinena cumMmerpust 3aaadu

HpaBI/IﬂbHO YKa3aHbl TOKHM B IEIIN

Ocraibuble ciydan

Banaya 5. Buntuk m IIInyHTUK penmiim BCKUIISITUTH
“1ensiHyI0” BOJIY, IIOMECTUB ee IIpeIBapUTEJIbHO B XO-
JgoauiabHUK. 11pu 3TOM Apy3bs MCHOIB30BAIA OOBIYHBIM
3JIEKTPOYAHUK, INPEBAPUTEJIbHO YJAJIWUB JbAWHKHN U3
“nensinoit” Boabl. HalilHMK cpa3y BKJIIOYWJIM, U OH 3aKU-
nest Ha 6 MuHYT. Eciin >ke 9ailHUK 3al0JHATH TaKUM K€
KOJIMYECTBOM BOJbI, HAXOJSMIENCS TP KOMHATHOUN TeM-
neparype, oH 3akKumnaet 3a 4,5 MUHYTbl. BUHTUK 3ame-
THJI, UTO €CJIN YalfHUK BKJIIOYUTH ‘0€3 BOJAbI’ OH BCKUIIUT
MHrHoBeHHo. IIInyHTUK OoOpaTu/j BHMMaHUE, YTO OCTHI-
BaeT YallHUK O4YeHb M OYeHb MeJJIeHHO. A KaKasi TeMIie-
paTypa ObLjla B KOMHAare.?

Bosmoxknoe perenne

1) OcreiBaeT 4aiiHUK OY€Hb M OY€Hb MEJJIEHHO - 3HAYUT OH IIPEKPACHO TeIJION30MPOBAH
2) Bakunaer “6e3 BOJBI” MHIHOBEHHO = OTCYTCTBHE TCILIOBLIX HOTEPh

3)
Nty = C(100 — 0) Nty = C(100 — T7)
4) T, = 25°C
Kpurepun oneHKN BBITOTHEHNUS 33/ 1aHUS Bamnmer

[IpuBenén npaBuibbiil 0TBeT, ONKCaH X0 PENIeHUs 381, IPABUIBHO YKA3AHBI
BCE YCJOBUA 3KCIIEPUMEHTA

10

Ormmcan X0/ peleHust 3a/1a49u,1PaBUILHO BBIIIOJIHEHBI OCHOBHBIE TTPe0Opa30BaHMsI
HO B BBIYHCJICHUAX JIONYIIEHbI ajrebpandeckue ommbOKu, u (uim) mpeobpa3oBa- |8
HUs1 / BBIYUCJIEHUS] HE JIOBEJIEHBI JI0 KOHIIA.

B periernn ncrosib30BaHbl TOJIBKO (DOPMYJIBL 11 3)

BbickazaHo TOJIBKO Hpejookenne 1) u 2)

Brickazano Tos1bKO mpemooxkenue 1) mim 2)

Ol | W| Ot

Bee CJIydan pemeHud, KOTOpbIe HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPUAM




