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Onumnmasa mKoJIAbHUKOB «JlomoHOCOB» 2015/2016 y4eGHOro roga
110 MEeXaHWKe U MaTeMaTU4IeCKOMY MOIEJINPOBAHUIO

SAJJAHUE OJIMMIINATBI

O1b6opounbIil 3Tam 2
10-11 xutace

Bo Bcex 3agadax Tpebyercst 1aTh TOJBKO OTBET (pelleHne MpUCHLIATh He HYzKHO). Or-
BETOM Ha KazK/IyI0 U3 334 sIBJISIETCS IEJ0€ YUCI0 WU JIeCATHYHAs JIPOOb, MMEoIast He
6osiee JBYX 3HAKOB TIOCJE 3amsToii. B ciydae, Korja KOJIMYECTBO 3HAKOB MOCJE 3amsToil
OKa3bIBAeTCSA 0OJIbINe, APOOb HYKHO OKPYIJINTH 0 COTHIX IO MpaBUjIaM OKpyrieHus. [Ipu
BBIYHCJICHUSX (B CJIyvae HeOOXOJAUMOCTH) CUATATD:

yCKOpeHue cBobOIHOTrO naJjieHus pasuo 10 m/ c?

abCOJTIOTHBIN HYJIb Temiepatryp pasen —273°C.

Bpoaunbie 3a1a4mn

1. JIBa mermexo/1a BBITILIN OJTHOBPEMEHHO HABCTPEUY JIPYT JAPYTY W3 HACEJIEHHBIX MTYHKTOB,
paccrostare Mekay KoTopbiMua 14 kM. CKOpPOCTH MMEIIeX0M0B MOCTOSHHBI HA BCEM MYTH U
PaBHBI COOTBETCTBEHHO 3 KM/Y U 4 KM/4. Hepe3 CKOJIBKO YaCOB MOCTe HAYATIA JBUZKEHHS
MEIIeXO0/bl BCTPETATCS !

{=2}

2. J/IBa mIKOJIbHUKA BBITIIM OJHOBPEMEHHO M3 JBYX COCEIHUX ITKOJ W HAIPABUINCH Ha-
BCTpedy JApyr Apyry. Uepes jaecaTb MUHYT PACCTOSHEHE MEXKIY IIKOJHHUKAMH PAaBHSIOCDH
600 M, a ermme Yepe3 HAThH MUHYT OHH BCTPETUINCH. HaiiuTe paccTosgnme MexK Iy IIKOJIaMu
(B MeTpax).

{=1800}

::1.1:: T'mpst maccoit 200 r crouT Ha crosie. Ee nepeBepHy/in U IOCTABUJIM HA CTOJ JIPYTOii
rpaHbio, TJIO0IIA/Ih KOTOPOit MeHbIe Ha 15 KB. cM. [Ipu 3TOM j1aBienne HA CTOJT YBEJINIUIOCH
na 1200 Ila. HaiiguTe mmoma b rpanud, Ha KOTOPOH TMps CTOsJa IepBOoHaYa bHO. OTBeET
JaiiTe B KB. CM., IIPA HEOOXOJUMOCTH OKPYTJIUTE ero JIO JBYX 3HAKOB IOCJIe 3alATOMH.

Pemenne. ITocie nepesoga B CU nonygaercs: W — % = 1200 ,

rje S — IJIOIIAb HCXOMHOW I'DAHMU.

Orcrona nmosydaeTcss KpaapaTnoe ypasuenne: 4 - 10°5%? — 6005 — 1 =0

ITocre 3amensl mepemennslx y = 2005 ypasrenne npumvet sut: 10y% —3y—1 = 0, pemenne
KOTOPOTO JIErKO Haxoautcs y = 1/2.

1

Taxum obpazoM, 1L101AIb UCKOMO# I'patu paBHa S = 55 M2 = 25 cm?
Orser:25

{=25}
::1.2:: T'wps maccoit 200 r crouT Ha cToJie. Ee miepeBepHyIN W TTOCTABUJIN HA CTOJ JAPYTOil
TrpaHblo, IJIOTIA/IbL KOTOPOoil MeHbIre Ha 30 KB. cM. [Ipn 3TOM maBienne Ha CTOM YBEIUIUIOCH

na 1500 ITa. HaiiguTe mmoma b rpanud, Ha KOTOPOH THMps CTOsIa IepBoHaYa bHO. OTBET
JlaliTe B KB. CM., IIPU HEOOXOAUMOCTHU OKPYIJVIUTE €ro JI0 JIByX 3HAKOB IOC/Ie 3alsTOM.

{=40}
::1.3:: T'ups maccoit 650 T crouT Ha crosie. Ee nepeBepHy/in U IOCTABUJIM HA CTOJ JIPYTOi
TpaHbIo, TJIOIMAAbL KOTOpoil MeHbIe Ha 40 KB. cM. [Ipn 3TOM JIaBIeHNe Ha CTOJ YBEJININIOCH

na 1600 Ila. HaiiguTe mmoma b rpaHd, Ha KOTOPOH TMps CTOsJa IepBOHaYaJ bHO. OTBeET
JaiiTe B KB. CM., ITPA HEOOXOJUMOCTH OKPYTJIUTE ero JIO JBYX 3HAKOB IOCJIE 3alATOMH.
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::1.4:: T'ups maccoit 150 r crouT Ha crosie. Ee nepeBepHy/in U IOCTaBUJIM HA CTOJ JIPYTOii
TPaHbIo, TJIOMAAbL KOTOPOIl MeHbIe Ha 15 KB. cM. [Ipn 3ToM JIaBIeHNe Ha CTOJI YBEJININIOCH
na 900 [Ta. Haitiure miorniaib rpanu, Ha KOTOPO# THps CTOsAIa IepBoHadaabHOo. OTBeT jaiite
B KB. CM., TP HEOOXOJUMOCTH OKPYIJIUTE €ro JIO JABYX 3HAKOB IOC/IE 3alIATOM.

{~25)

::2.1:: U3 roposa Komikuno 10 ropoga MbIIIKHHO, PACCTOSTHUE MEXK/ly KOTOPBIMUA PABHO
192 KM, ¢ OCTOSAHHO# CKOPOCTHIO V Bbie3zKaeT aBToMoOu/Ib. [IpudniB B MblKuHO, aBTOMO-
OWJIb MMEePEeXOJUT Ha paBHO3aMeJJICHHOE JIBUYKEHUE, TP STOM €ro CKOPOCTH 3a KaXKJIbIil Jac
YMeHbIaeTcs Ha 16 KM/49ac., u JBUKETCS TaK /0 MOJHOM ocTaHoBKH. OCTAHOBUBIIUCH, OH
MTHOBEHHO TIOBOpadYuBaeT 0OpaTHO U BO3BpalnaeTcs B KOMKUHO ¢ TOCTOSHHOM CKOPOCTHIO V.
Haiijture 3nadenue V, upu KOTopoM aBTOMOOW/Ib 3aTPATUT HA BECh MapIIPyT HAMMEHbIIEEe
Bpems. OrBer jaiiTe B KHJIOMETpax B dac.

Pemenne. Ha kakj0M ydacTKe IMyTH BBITOJIHSIOTCS CJAEYIONINE YCIOBUS:

Ha nyTtu or Komkuno 1o Meimkunno S; = Vitq, S; = 192,

Ha IMyTH OT MBIIIKHHO 10 OCTaHOBKH Sy = Viy — at3/2, 0 =V — aty, a = 16,

Ha obpaTHOM myTH S + Sy = Vi3

W3 1oit cucreMbl ypaBHEHUsI, BbIpakasi IPOMEXKYTKHU BpeMeHu ti, to, t3:

tlz%atQZ%a 52:‘2/_57 S3:SI+%at3:%+;/_a

MOJIYYUM BbIpAaKeHUe JIJIT NCKOMON (DYHKIIUU CKOPOCTH:

t1+t2+t3:%+%>2\/§:2 3-/16 = 12

CKOpOCTb TIPH 9TOM OIIPeIe/ISIeTCsS U3 COOTHOIIEHHS: % = % =V =064

{=64}

::2.2:: Uz ropona HYepuoso 10 ropojia BesioBo, paccrosinue mMexK1y KOTOPpbIMU paBHO 192
KM, C MOCTOSTHHOM CKOPOCTHIO V BhIe3zkaeT aBroMobmih. [Ipubnis B Besioso, aBroMmobuib me-
PEXOJIUT Ha paBHO3aME JIEHHOE JIBUZKEHUE, IIPU 3TOM €I'0 CKOPOCTD 3a KaxK/IbIil Yac yMeHbIIIa-
ercs Ha 16 KM/49ac., u JBUKETCS TaK JIO MOJTHON ocTaHOBKU. OCTaAHOBUBIIKCH, OH MIHOBEHHO
1oBopaduBaer 0OpaTHO ¥ BO3Bpalaercd B HepHOBO ¢ OCTOsiHHOM cKopocThio V. Kakoe Hau-
MEHBIITee BPeMsI MOZKET MOHAI0OUTHCS aBTOMOOMIIIO HA Bech 3ToT Mapmpyt? OTBer jnaiite B
Jacax.

{=12}

::2.3:: U3 ropona Komkuno 10 ropoga MBIIIKHHO, paccTOSHIE MeZKTy KOTOPBIMH PaBHO
162 KM, ¢ IOCTOSHHO#T CKOPOCTHIO V BBIe3zKaeT aBTOMOOWIb. [I[puObIB B MBIMIKMHO, aBTOMO-
OWJIb MEPEXOAUT HA PABHO3AMEJJIEHHOE JIBUKEHHUE, IIPU 9TOM €r0 CKOPOCTH 3a KaxKJbIil dac
YMEHbIIaeTcss Ha 24 KM/49ac., W JBHKETCS TaK /10 MOJHOM ocTaHoBKH. OCTAHOBHUBIINCH, OH
MT'HOBEHHO TIOBOpavYuBaeT 06paTHO U BO3BpaliaeTcs B KONKUHO ¢ TOCTOSHHOW CKOPOCTHIO V.
Haiiure 3navenune V, mpu KOTOpOM aBTOMOOWJIb 3aTpAaTHT HA BeCh MapIIPyT HaUMEHbIIIee
Bpems. OTBer jaiiTe B KHJIoMeTpax B 4ac.

{=72}

::2.4:: U3 roposa HepuoBo 10 ropojia besioBo, paccrosinue mMexK1y KOTOpbIMU paBHO 162
KM, C OCTOSIHHOM CKOpOCThIO V Bbie3zkaeT aBroMobuib. [Ipubnis B Besioso, aBromobuib me-
PEXOIUT Ha PaBHO3AMEJIEHHOE JIBUZKEHUE, TIPU ITOM €TI0 CKOPOCTD 3a KaXKJIbIil Yac yMeHbIIIa-
ercd Ha 24 KM/49ac., U JBUKETCS TaK JI0 MOJTHON ocTaHOBKU. OCTaHOBUBIIKCH, OH MIHOBEHHO
IOBOPaYNBaeT 0OPATHO W BO3BpaIaeTcs B HepHOBO ¢ mOCTOsSHHOI cKopocThio V. Kakoe Han-
MEHbIIIEe BPeMsi MOKET HOHAI00UTHCS aBTOMOOKIIO Ha Bech 10T MapmipyTt? OTBer jmaiite B
Jacax.

{=9}
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::2.5:: U3 ropona Komrknno 10 ropoga MbIIIKHHO, paccTOsTHUE MEXK/y KOTOPHIMHA PaBHO
252 KM, C MOCTOSTHHON CKOPOCTBHIO V Bble3kaeT aBTOMOOWIb. [IpubniB B MbITIIKHO, aBTOMO-
OWJIb MEePeXOIUT Ha paBHO3aMeJJICHHOE JIBUKEHHE, IIPU STOM €ro CKOPOCTb 3a KarKJbIil dac
YMeHbIIaeTcs Ha 21 KM/49ac., u JBUKETCS TaK /0 MOJHON ocTaHoBKH. OCTAHOBUBIIUCH, OH
MTHOBEHHO TTOBOPAYMBaeT 0OPATHO W BO3BpaIiaeTcs B KOMKNHO ¢ TOCTOTHHOIT CKOPOCTBHIO V.
Haitiure 3navenune V, npu KOTOpOM aBTOMOOWJ/Ib 3aTPATUT HA BECh MapHIPyT HaUMEHbIIIee
Bpems. OTBer jaiiTe B KHJIOMETpax B dac.

{84}

::2.6:: VI3 ropona HYepuoBo /10 Toposa benoBo, paccTosgame MezKIy KOTOPBIMU PaBHO 252
KM, C MOCTOSIHHOI CKOpOCThIO V BhIe3:KaeT aBToMoOm b, [1pubniB B BeoBo, aBToMobuib 1e-
PEXOUT Ha PABHO3AME/JIEHHOE JIBUZKEHUE, IIPU 9TOM €0 CKOPOCTD 3a KazK/IbIil 4aC yMeHbIIIa-
ercs Ha 21 KM/49ac., u JBUZKETCs TaK JI0 MOJTHON ocTaHOBKU. OCTaHOBUBIIKCH, OH MIHOBEHHO
OBOPavYNBaeT 0OPATHO U BO3BpaInaeTcs B HepHoBo ¢ nmoctossuHoit ckopocthio V. Kakoe nan-
MEHbIIIee BpeMsl MOKeT IOHAI00UTHCS aBTOMOOMIIO Ha Bech 3TOT MapiipyT! OTBer jmaiiTe B
Jacax.

{-12)

::3.1:: [lap, crenamublii n3 cmiaBa A IBYX BeIecTB, B KOTOPOM 1-TO BeIIecTBa B 2 pasa
OoJibllle 2-10, MOMEIIEeHHbIH B COCY/l ¢ BOJIOW, CO3/aeT CUJIy JaBJIEHUS Ha JIHO, COCTABJISIIO-
mymoo 1 / 2 or geiicTBylomieit Ha Hero cuibl Tsizkectu. [lap, cienanubiit u3 ciiaBa B 31ux
JKe BeIllecTB, B KOTOPOM 1-To BelliecTBa B O pa3 MeHbIlle, YeM 2-10, TTOMeIeHHbI B COCy/I, C
BO/IOI, CO3/1aeT CUIY JIaBJIeHUsI Ha JTHO, COCTABJLAIONIYO 1 / 3 OT JeiicTBYIOIIEil HA HETO CHJIbI
TsazKecTn. HaiinTe oTHOIIEHNE TJTIOTHOCTU 1-TO BeIecTBa K MJIOTHOCTH 2-TO.

Pemenne. Cuna paBienust Ha gHo N paBHa pa3sHOCTH CHJIbl Tsikectu P u cumibl Apxu-
Mejia F') KOTOpYI0 MOXKHO BBIPA3UTh Yepe3 IJIOTHOCTH p BemecTB. 1orja MOXKHO COCTaBHTD
CJIeIYIONINe YPaBHEHU:

Ni:R-—Fl-:>kiPi:Pi<1_ (p_+ 1;;1)[,0) =k=1-(ac;+(1-c)")

3aech i = 1;2 — noMepa ciiaBos, ki = 1/2,ky = 1/3 p', p", po — winornoctu 1-ro cinasa,
2-r0 CILIaBa U BOJBI COOTBETCTBEHHO, ¢; — KOHIIEHTPAIMA MEPBOrO BEIECTBA B CILIABaxX (¢ =

’ 1"
2/3, ¢g = 1/6). Buech TakxKe BBeJeHbl 0003HAYECHUS (@ = ’;—9, a =52

p

OTCIOﬂa IIOJIy49a€eM BbIpazK€eHUd OJad (.
Oé/ _ (171?1)(1762)7(17’62)(1761)

(1—ks)er—(1—ky) 7

m_ (A=k2)er—(1—Fk1)c2

a = o .

B pesynbraTe HaiizeMm OTHOIIEHWE TJIOTHOCTEI:
o _d _ (1—ka)er—(1—k1)es

o T d T (—k)(l—c2)—(1—k2)(1—c1)
[TojcraBisieM JlaHHbIE 33/1a91 U 110JIy4aeM OTBET: 1—73 ~ 1,86

{=1,86}

::3.2:: [lap, cuemanubiii u3 citaBa A JBYX BemecTs, B KOTOPOM 1-TO BeIecTsa B 3 pasa
0oJIbITIe 2-T0, TIOMEeIIeHHbIH B COCY/ C BOJOW, CO37aeT CUJIY AaBJEHHUS Ha JHO, COCTABJISIO-
mymoo 1 / 2 or jAeiicTByIomeil Ha Hero cuiabl TaxKectu. [lap, cmenannbiit u3 cmiaBa B 3Tux
JKe BEIeCTB, B KOTOPOM 1-TO BemecTBa B 4 pa3 MeHbINe, YeM 2-T0, MOMEeIIeHHBbI B COCY ¢
BO/IO{1, CO3/1aeT CUJLy JABJIEHUs HA JIHO, COCTAB/ISIONLYIO 1/3 o1 jefcTByIONel Ha HEro CUJIbI
TA?KECTH. Haﬁ,ZLI/ITe OTHOIIIEHUE IIJIOTHOCTHN 1—I‘O BeIlleCTBa K IIJIOTHOCTHU 2—I‘O.

{~1,71}

::3.3:: [lap, ciemanublii u3 ciiaBa A JBYX BeNecTB, B KOTOPOM 1-TO BelmecTBa B 2 pasa
00JIbIlle 2-T0, MOMEIIEHHBIN B COCY/ C BOJOW, CO3/IaeT CHUJIY JaBJeHHI HA JIHO, COCTABJISIO-
myto 1/3 or meiictByromeil Ha Hero cuiabl Tskectu. [lap, cmenannsiii u3 crtaBa B sTnx
JKe BEeNeCTB, B KOTOPOM 1-TO BemecTBa B O pa3 MeHbINIe, YeM 2-r0, MOMEeIIeHHbI B COCY/I ¢
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BOJIOH, CO3/1aeT CHJLY JIABJICHHs HA JIHO, COCTABISIONLYTO 2/3 OT AeficTBYIOIIeH Ha HEro CUJIbI
TsxkecT. Halinure oTHONIIEHNe TIJIOTHOCTH 1-T'0 BeIecTBa K MJIOTHOCTH 2-TO.

{=0,25}

::3.4:: [lap, crenanublii n3 cmiaBa A JBYX BeNecTB, B KOTOPOM 1-TO BelmecTBa B 3 pasa
MeHbIIe 2-T0, TOMEIeHHBIN B COCYy/T C BOJION, CO3/IaeT CUJIY JIaBJIE€HUs HA JTHO, COCTABJISIO-
Y10 2/ 3 or jgeitcrByonieit Ha Hero cusbl Tsxkectu. Illap, ciaenannbiii u3 ciiaBa B 3aTux
JKe BeIecTB, B KOTOPOM 1-ro BemiecTBa B 2 pa3 OoJibiiie, 4eM 2-T0, MOMEIIEeHHBIIT B COCY C
BOJIOH, CO3/1aeT CHUJIY JIABJIEHUs Ha JIHO, COCTABJSIONLYI0 1/3 oT AeiicTByOIIEH HA HErO CUJIbI
TsazKecTu. HaiiuTe oTHOIIEHNE TJTIOTHOCTU 1-TO BeTecTBa K MJIOTHOCTH 2-TO.

{=0,44}

:4.1:: Hacenennnie nmyHkThl JIucnaanck, OseneBka n MeapeabeBKa MOMApHO COeIMHE-
HBI TpAMonHeHbIMI goporaMu. K mopore mexay JIncuuanckom u OJieHEeBKOiT NpUMbIKaeT
KBaJIpaTHOE II0JIe, OJJHA CTOPOHA KOTOPOI'O IMOJHOCTLIO COBIAJAET ¢ JaHHOI moporoi. K mo-
pore mexkay OusieneBkoit u MegBeAbeBKO IPUMbBIKAET HPSMOYTOJIbHOE I0JIE, OJHA CTOPOHA
KOTOPOT'O IMOJIHOCTHIO COBIIQJIaeT C JIAHHOW J0poroii, a Bropast B 4 pasa aiaunaee. K mgopore
Mexkay JIucuaanckom n MenBeibeBKOi IPUMBIKAET JIeC MPAMOYTOJIHHON (hOpPMBI, O/IHA CTO-
POHa KOTOPOI'O IIOJHOCTBHIO COBIAJAET C JAHHON JOpPOroil, a BTOpas CTOPOHA paBHa 12 KM.
[Ipu 3ToM maoma b Jeca Ha 45 KB. KM O0JIbIIIe CyMMBI ILI0maAeit moeit. Haitqure cymmap-
HYIO ILIOIIA/Ib JIECA U 10JIel B KBaJIPATHBIX KHJIOMETpax.

Pemtenne. YcioBue 3a1a9u MOXKeT ObITh BbIPAYKEHO CJIE/LYIONIMM COOTHOIITEHUEM:

r? 4 4p® + 45 = 12gq,

rjie p, q, r — JIHHBI JIOPOT, JIeyKallliX HAIPOTUB HaceJeHHbIX MyHKTOB Jlucudyanck, Oure-
HeBKa U MeaBeabeBKa COOTBETCTBEHHO.

Jlannoe ycJjioBHe HAXOJMTCsS B IPOTUBOPEYUHU C HEPABEHCTBOM TPEYIOJIbHUKA:

r+p>q=>12r+12p>12¢=12r + 12p > r* +4p* +45= (r —6)* + (2p —3)2 < 0

Orcrona caemayer, 9TO BCe TPU HACETEHHBIX IyHKTA HAXOMATCS Ha OXHON MPSIMOIi.

[puuem, r =6, p=1,5,/,q =7,5.

Obmiag miomaab pasHa cymme: 12 + 4p? + 12 = 36 + 9 + 90 = 135

OTBet 135

{=135}

::4.2:: Hacenennbie myukThl JIucnuanck, OsieneBka u MeaBeabeBKa MOMAPHO COEIUMHE-
HBI IpsiMoJinHeifHbIMEI goporamu. K jgopore mexy JIncnaanckom n OJieHeBKOi TpUMbIKaeT
MIPSAMOYTOJIBHOE T0JIe, OTHA CTOPOHA KOTOPOTO MOJHOCTBHIO COBIAJIAET C JAHHOW TOPOTOH, a
BTOpag B 4 pasza anunnee. K mopore mexay OgeneBkoit 1 MeaBeibeBKOil MPUMBIKAET KBa/I-
paTHOe mOoJe, OIHA CTOPOHA KOTOPOIO IOJHOCTBHIO COBHALAET ¢ JaHHOR moporoit. K mopore
Mexk 1y Jlucuaanckom n MejiBeIbeBKOi IPUMBIKAET JIeC PAMOYTOJILHON (OPMBI, 0O/IHA CTO-
POHA KOTOPOT'O TMOJHOCTHIO COBNAJAET € JAHHOW JOPOroif, a BTopas cTOpoHa paBHa 20 KM.
[Ipu sTOoM mToMIa b Jeca Ha 125 KB. KM 00JIbIlle CyMMBI ILT0IIa el moseit. Haiiaure cymmap-
HYIO TLJIOTIA/Ib Jieca W MoJell B KBaJIpATHBIX KMJIOMeTpax.

{=375}

::4.3:: Hacesnennbie nyakTsl JIucuuanck, OsieneBka u MejgBebeBKa MMOMAPHO COEIUMHE-
HBI TpsAMoInHeiHbIMI goporamu. K mopore mexay JIncnaarnckom u OJieHEBKOI NPUMBIKAET
MPSIMOYTOJIBHOE TI0JIe, OJTHA CTOPOHA KOTOPOTO MOJHOCTHIO COBIAIAET C JAHHOW J0pPOTOoH, a
BTOpad B 4 pasza janunnee. K mopore mexay OgeneBkoit u MeaBeibeBKOil IpUMBIKAET KBa/I-
paTHOe I0Jie, OJHA CTOPOHA KOTOPOrO IOJHOCTBIO COBIIAIAET ¢ JaHHOU moporoi. K mopore
Mexky Jlucuaanckom n MejiBeIbeBKOI IPUMBIKAET JIeC PAMOYT0JIbHON (hOPMBI, O/iHA CTO-
pPOHA KOTOPOTI'O TOJTHOCTHIO COBIAJAeT C JAHHOI JI0POroii, a Bropasi CTOpoHa paBHa 12 KMm.
[Tpu sTom mioma b Jieca Ha 45 KB. KM OOJIbIIle CyMMBI LIomaaei noseit. Haiianre miomanp
Jieca B KBaJIPATHBIX KIJIOMETPAX.
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::4.4:: Hacenennbie myskThl JIucnuanck, OseneBka u MeaseabeBKa MOMAPHO COeIUMHE-
HBI IpsiMoJinHeitHbIMEI goporamu. K mgopore mexy JIncnaanckom n OsieHeBKO# TpUMbIKaeT
KBaJIpaTHOE II0JIe, OJJHA CTOPOHA KOTOPOI'O IOJHOCTBIO COBIAJAET ¢ JaHHOM goporoi. K mo-
pore mexay OneHeBkoit 1 MeaBeIbeBKOH MPUMBIKAET HIPSIMOYTOJIbBHOE T0JIe, OJHA CTOPOHA
KOTOPOTrO MMOJHOCTBHIO COBHAJAET C JAaHHOH TOPOroii, a Bropada B 4 pasa gauaHee. K gopore
Mexky JIlucuaanckom n MejiBe1beBKOi IPUMBIKAET JIeC PAMOYT0JIbHON (OPMBI, 0O/IHA CTO-
POHA KOTOPOT'O TMOJHOCTHIO COBNAJAET ¢ JAHHON JOPOroif, a BTopas cTopoHa paBHa 20 KM.
[Ipu sTOoM miomaap Jieca Ha 125 KB. KM OOJIbIIIe CyMMBI 110 Aeit mosieit. Haiigure mwiormaib
Jleca B KBaJpPATHBIX KIJIOMETPaX.

{=250}

::4.5:: Hacenennbie nyukTol JIucuuanck, OsieneBka u MegBebeBKa MMOMAPHO COEIUHE-
HBI TpsiMoinHeitHbIMI goporamu. K mopore mexay JIucnaarnckom u OJ1eHEBKOI NPUMBIKAET
KBaJIpaTHOE T0JIe, OJJHA CTOPOHA, KOTOPOT'O TOJHOCTHIO COBNAJAaeT ¢ JaHHO# joporoii. K mo-
pore mexkay OsieneBkoit 1 MeBeIbeBKOI MIPUMBIKAET IPSIMOYTOJIbHOE I0JIe, OHA CTOPOHA
KOTOPOT'O IOJIHOCTBIO COBIAJAET ¢ JaHHON JOpOroii, a BTOpad B 4 pasa aauHaee. K mopo-
re Mexkjy Jlucmaanckom u MeBeibeBKOIM IPUMBIKAET JIeC HPAMOYTOJIbHOM (OpMbBI, 0/1HA
CTOPOHA KOTOPOI'0 TOJHOCTHIO COBHAJIAET C JIJAHHON JIOpOroif, a BTOpas CTOpOHA paBHa 28
kM. [Ipm srom turomanps Jjeca wHa 245 KB. KM 0OJIbIIIE CyMMBI ILIOmaAeil moJieit. Haiigure
CYMMapHYIO ILJIOMAb Jieca U MoJeil B KBaIPATHBIX KHJIOMETPaX.

(=735}

::4.6:: Hacenennwsie myukThl JIucuuanck, OneneBka u MeaBeabeBKa MOMAPHO COeTUHE-
HbI psaMoinHeitHbpIMu goporamu. K gopore mexay JIncnaarnckom u OJieHEBKOI NPUMbBIKAET
MPSIMOYTOJIBHOE T10JIe, OJITHA CTOPOHA KOTOPOTO IMOJHOCTHIO COBIAJIAET C JAHHOW JOPOTOH, a
BTOpast B 4 pasa anunanee. K gopore mexmay OsieneBkoit m MeaBeibeBKOI TPpUMbIKAET KBa/I-
paTHOe I0Jie, OJHA CTOPOHA KOTOPOIO IOJIHOCTBIO COBIIAIAET C JaHHOU moporoii. K mopore
Mex Ty JIucmaanckom n MeaBe1beBKOI MPUMBIKAET JieC MPIMOYTOIbHOK (DOPMBI, OTHA CTO-
POHA KOTOPOIrO IOJHOCTBHIO COBHAJAET ¢ HAHHOH TOPOrOil, a BTOpas CTOPOHA pPaBHA 28 KM.
[Tpu sTom mota,/ib Jieca Ha 245 KB. KM O0JIbIIIe CyMMbI TL101a,1e# mosieit. Haiiure mioma b
Jieca B KBaJIPATHBIX KHJIOMETPAX.

{=490}

::5.1:: [Ipu mpoBeieHNN MUKJIMIECKOTO TPOIECCa ¢ WALAJTHHBIM Ta30M CAMOIHCeI] BbIIaeT
VT nmarpammy, KoTopas IpejcTaBjsgeT coboii Tpamernuio. [Ilpudem mpoaoskenns 60KOBBIX
CTOPOH 3TOIl Tpamenuu mepecekaeTcs B HadaJe KoopAuHaT. B Tedenme mporecca TpoMezKy-
TOYHBIE TEMIIEPATYPbl B BEePIIMHAX TPAICIUU [IPEBOCXOAUIA MUHUMAJIbHYIO TEMIIEPaTypy
nagasia nporecca Ha 40°C' u 160°C'. Tlpu kakoii Temmeparype Hava/1a MPOIECca MAKCHMA/Ib-
Has TeMIeparypa nukJjia oyaer muanMaabHa?! OTBer gaiite B rpamycax KeanBuna.

Pemenne. B ykazaHHOM mporiecce BBITIOTHAETCS COOTHOIIEHNE MeK/Iy TeMIlepaTypPaMu:

Tmin ' Tma;c = (Tmin + [E) ' (Tmin + y) BJIGCB Tr = 407 Y= 160

Orcroa HoJIyduM BbIpaKeHHe /I MAKCHMAJIbHOI TeMIiepaTyphl:

Tmaaz = (:U + y) + Tmin + T:gn

Hcnob3yst HepaBeHCTBO O CPeIHWUX, MOJYYNM MHUHUMAJIbHOE 3HAYeHUe MaKCHMaJIbHOMN
Temieparypsl B mukie: Thq, = (¢ 4+ y) + 2\/xy = 360K npn T, = 80K

Otcrona ciemayer orBeT 80K

{80}

::5.2:: [Ipu npoBejieHrN MUKJIMIECKOTO IIPOIECCa ¢ UACATbHBIM I'a30M CAMOIIKCEI] Bbl/1aeT
VT nuarpammy, KoTopasi npejcraBiser coboit Tpamnenuto. [Ipudem npogosnkenHns: 60KOBbIX
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CTOPOH TOl Tpalleluu IepecekaeTcs B HavaJle KoopJuHar. B Tedenue nporecca npoMezKy-
TOYHBIE TeMIIePpATYPhl B BEPIIMHAX TPAIeui MPEBOCXOANIN MUHUMAJIBHYIO TeMIepaTypy
Hagasa nporecca Ha 30°C' u 270°C'. [Ipu Kakoii Temeparype Hada/a IPornecca MaKCHMAaIb-
Has TeMIepaTypa nukjia oyjaerT MmunuMmaabHa? OTBeT jaiite B rpajaycax Kenbuna.

{90}

::5.3:: [Ipu mpoBejieHNN MUKJIMIECKOTO ITPOIECCa ¢ MACAJIbHBIM I'a30M CAMOIIKCEI] BbI/1aeT
VT nmarpammy, KoTopasi npejcraBiser coboit Tpamnenuto. [Ipudem npomgoskeHns: D0KOBbIX
CTOPOH TOIl Tpalenuu mepecekaeTcss B Hadae KoopauHat. B Tedenue mporecca npoMexKy-
TOYHBIE TEMIEPATYPhl B BEPIINHAX TPAICIHH HIPEBOCXOIMIH MUHUMAJIBHYIO TeMIEepaTypy
Hadaja nporecca Ha 90°C' u 160°C'. I1pu kakoii TemMuepaType Hava/Ia MpoIecca MaKCHUMAaIb-
Hasl TeMieparypa nukjia oygaer muauMaibHa?! Orer gaiite B rpajaycax Kenbuna.

{=120}

::5.4:: Tlpm npoBeieHNN MUKJINIECKOTO MPOIECCa ¢ UICAJTbHBIM Ta30M CaAMOIIMCEI] BbIaeT
VT nnarpammy, KoTopast mpejcTaBisieT coboii Tpamennio. [Iprmaem mpomonkenns: GOKOBBIX
CTOPOH 3TOil TpalleUu MepecekaeTcs B Hadasjde KoopauHaT. B Tedenme mporecca mpoMeKy-
TOYHBIE TeMIepaTypbl B BEPHINHAX TPANEIUN TPEBOCXOIMIN MHUHUMAIBHYIO TeMIIepaTypy
nagasia nporecca Ha 90°C' u 250°C'. Tlpu kakoii Temueparype Hava/1a IPOMECca MAKCHMA/Ib-

Hasl TeMIeparypa nukJjia oygaer muauMaJabHa! OTBer gaiite B rpaaycax KeanBura.
{~150}

::6.1:: Beunoxxusymiuit oburaresib 0JHO# J1a KOl TJIaHeThl OPOCAET TOPU30HTATHLHO MAY B
nesib. Ma9 JIeTUT rOpu30HTAIBHO U MPAKTUIECKH OCTAHABIUBACTCS Y HEJIH, TIPUYeM CKOPOCTh
Ms9a JTUHEHHO 3aBUCUT OT HPOMIEHHOIO IIyTH. VI3BeCTHO, 4TO GPOIIEHHBIH MAY IPEOI0Ie
[OJIOBHHY paccToguus 10 meyan 3a Bpems 40 ¢. HUepes CKOIBKO CEKYHI IMOCJIe OPOCKa MU
Oyzer BTpoe OJMzKe K eI, 9eM K MeCTy crapra’

Pemenne. CpaBHuUM 1I€PBYIO NMOJIOBMHY M TPETHIO YETBEPTH HMYTH OT CTapTa JIO IEJIW.
Pazobbem 00a yuacTka Ha paBHOe 60JbImoe KOMnaecTBO (N) 0AMHAKOBBIX OTPE3KOB. J[THmHbI
9TUX OTPE3KOB CTOJIb MAaJIbl, YTO MOKHO CUMTATh CKOPOCTH Ha KarK/IOM OTJIEJbHOM OTPE3KE
nocTogHHoi. OTpe3KH Ha IMEepBOM YYaCTKe IIyTH BJIBOE JJIMHHEe, 4eM Ha BTOpoM. Paccmor-
pUM ydacTKu ¢ HOMepoM 7. KOHIpI 9Tux orpe3koB umeror koopauHarbl 1 = iL/(2N) u
xe = L/2 4+ iL/(4N), KoopauHaTa OTKJIQJBIBACTCS OT Hadasa B CTOPOHY JBuzKeHHs, [ —
JUIMHA My TH. 3aBECHMOCTE CKOPOCTH OT KOOPAMHATE nMeet Bu v(x) = vo(l —x/L). Buamo,
ar0 v(x1) = 2v(232), HOITOMY BpeMs, 3aTpadeHHOe Ha MPOXOKIeHNe IBYX OTPE3KOB ¢ OJIUHA-
KOBBIMHI HOMepaMmu oauHakoBo. CiieoBaTeIbHO, TPEThd YeTBEPTh IyTH OyAeT HpoiiaeHa 3a
TO JKe BpeMsl, YTO U IepBas HoJoBHHA. VICKOMOe BpeMs COCTABUT 27.

Pemenune u3 reopun pasmepuocrtu. Haiijem ¢Bs3b MexK1y HAYaIbHOI CKOPOCTBIO Vg,
JUIMHOM aucTannuu L W BpeMeHeM T, 3aTPavyeHHbIM Ha MOJOBUHY MyTH. /IBUKeHHEe TOJIHO-
CTHIO OTUCHIBAETCSI 3a1aHHON (byHKIMeH v(x), KOTOpasi MO YCJIOBUIO OJHO3HAYHO OTPe/IeIsi-
eTcs HadaJIbHO#l CKOpOCThIO vy U L. BeIBoj TouHOIT bopmy/ibl TpeOyeT pernenus auddepen-
[IIATBLHOTO YPABHEHH, OJHAKO MBI HMEEM

T = f('Uo, L)
Bribepem B KauecTBe MaciiTaba CKOpoOCTH vy, Macirtada Jyimnbl L. Torjga BpeMsi usmepsiercst
B equannax L/vg. Sanummem dbopmyty jis T B 9TOI cHCTEMe eJUHHUIL:

T

L/UO

= f(1,1) = const.

Takum o6pazom BesimauHa voT /L onpeeisiercs ToJbKO XapaKTepPUCTUKAME JIBUKY IET0-
csl TeJla W Cpejibl, HO He IMapaMeTpaM# KOHKPeTHOTO JBHKeHusi. B wacTHOCTH, JJ1s1 BTOPOit
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IOJIOBHHBI JIUCTAHIUE HMeeM v, = Vg/2, L' = L/2, cnenoBaresnsno, tak kak vy7' /L' = vo7/L,
7/ = T, TO €CTh TPETHIO YeTBEPTH IYTH MY MPOIJIET 3a TO YK€ BPEMs, YTO U HEPBYIO MOJIO-
BHHY.

OrtBer 27.

{=80}

::6.2:: Beunoxkupymuit oburaresb OaHON JTaMeKOil I1aHeThl OPOCAeT TOPU30HTAIBHO MY B
1e/ib. M4 JIeTUT rOpU30HTAIBHO U MPAKTUIECKH OCTAHABIMBAETCS Y TEJIH, TPUIeM CKOPOCTh
M2 JIMHEHHO 3aBUCUT OT MPOiieHHOro myTu. 3BecTHO, 9TO OPOIMEHHBIH MY MPEOI0IeT
MOJIOBUHY DPAacCTOdHUSA 10 1ean 3a BpeMms 20 c. Yepe3 CKOIBKO CEKyH]I TOcae OpPocKa MId
OyJeT BTpoe OJIMKe K IeId, YeM K MeCTy cTapTa’

{=40}

::6.3:: Beunoxkusyniuit oburaresib 0JHO# JIaJ1€KO 11JIaHeThl OPOCAET IOPU30HTAIBLHO MY B
1eJ1b. M JIeTUT rOpu30HTAIBHO U MPAKTUIECKH OCTAHABIMBAETCS Y TEJIH, TPUIeM CKOPOCTh
Ms9a JIMHEWHO 3aBUCUT OT MPOiieHHOro myTu. V3BecTHO, 9TO OPOIEHHBIH MAT MPEOI0IeT
MOJIOBUHY PACCTOSHUS IO TeJau 3a BpeMd 15 ¢. Yepe3 CKOIBKO CEKyH]I Tociae OpocKa Mad
OyzeT BTpoe OJIMKe K IeId, YeM K MeCTy cTapTa’

{=30}

::6.4:: Beunoxkusyniuit oburaresib 0JHO# J1aJ€KO IJ1aHeThl OPOCAET TOPU30HTAJIBLHO MY B
1eJ1b. M JIeTUT rOpU30HTAIBHO U MPAKTUIECKH OCTAHABIMBAETCS Y TEJIH, TPUIeM CKOPOCTh
M9 JIMHEHHO 3aBUCHT OT MPOiieHHOro myTn. V3BecTHO, 9TO OPOIMEHHBIH MAT MPEOI0IeT
MOJIOBUHY PACCTOSHUS IO TeJTu 3a BpeMs 25 ¢. Yepe3 CKOJIbKO CEKYH]I Tocae OpocKa MAd
OyaeT BTpoe OJIMKe K IeId, YeM K MeCTy cTapTa’

{=50}
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