0 kaacconl

3agaum 1 — 4 ouenuBagauch B 16 0a/1J10B Kaxkaas, 3a1aun S — 6 — B 18 0aj1710B Kaxkmas.
IIpaBWiIbHBINA OTBET = MAKCMMAJILHBIN 0aJ1J1 32 3a1a4Yy,
J1I000# HenpaBWIbHBIN oTBeT = () 0a/1J10B 32 3aga4y.

MaxkcumasbHast cymma oasios = 100.

Bo Bcex 3amauax, ecnu 310 TpeOyeTcs, CUMTATD:
o 0 =10 m/c?;
YCKOpEeHHE CBOOOIHOTO MajieHus ( M/c*;

° Be3JIe, TJIe HEe CKa3aHO MHOE, OTBETHI AaBatTh B enuHuIiax CU, npu HeoOX0AMMOCTH

OKPYTJIUB OO COTHIX.

3amaua 1

1.1. Kaxayro yeTBepTh MMyTH aBTOMOOUIIb yBEIMUKBall cKOpocTh Ha 20%. Ha ckonbko
IPOIIEHTOB CPEIHSASI CKOPOCTh aBTOMOOMJISI HA BCEM ITyTH OTIMYAETCS OT CKOPOCTH

aBTOMOOWJIS Ha TIepBON YeTBepTH MyTU? OTBET OKPYTIUTH 0 COTHIX JTOJEH

IIPOIICHTA.
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5V, ' 25V, 125V,

. S 55 255 125§
Torma BpeMs MPOXOKICHUS KAXKI0M YETBEPTH: —, , ,
4V, ' 24V, " 144V, 864V,

Pemenne. CKOpOCTH IBHXKEHHSI aBTOMOOUJIS TIO YETBEPTIM Ty TH: V),

. O011ee Bpems,

IIOTPA4YCHHOC Ha BCCh IIyTh, PABHO:

4V,
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4V, 6 36 216 216

S 671 _ 864
Cpenusist ckopocTh paBHa W = §:— - — = —V,,.
Vo 864 671

Torna nonydaem

W:V, —1=2"—1~0,2876.

OtBert: 28,76%.



1.2. Kaxnayro yeTBepTh MyTH aBTOMOOUIIb yBENHUMBaJ cKOpocTh Ha 20%. Ha ckosbko
MIPOLIEHTOB CPEAHSSI CKOPOCTh aBTOMOOMJISL Ha BCEM ITYTH OTIMYAETCSI OT CKOPOCTU
aBTOMOOWJISI HA BTOPOM yeTBepTH MyTH? OTBET OKPYIJIUThH JI0 COTHIX JOJIEH
IIPOLIEHTA.

{7,30}

1.3. Kaxayro yeTBepTh MyTH aBTOMOOUIIb yBeNMUMBall cKopocTh Ha 20%. Ha ckoibko
IPOLIEHTOB CPEJIHSASI CKOPOCTh ABTOMOOMJISI HA BCEM MYTH OTIMYAETCS OT CKOPOCTH
aBTOMOOWJIS Ha TpeTbel yeTBepTu NyTu? OTBET OKPYTIUTH O COTHIX AOJEH
IPOIIEHTA.

{10,58}

1.4. Kaxayto yeTBepTh MMyTH aBTOMOOUIIb yBeIMUKBall cKOopocTh Ha 20%. Ha ckonbko
IPOLIEHTOB CPEIHSASI CKOPOCTh aBTOMOOMJISI HA BCEM ITyTH OTIMYAETCS OT CKOPOCTH
aBTOMOOWJIS Ha TpeTbel YyeTBepTH MyTu? OTBET OKPYTIUTH A0 COTHIX JI0JIEH
IPOLIEHTA.

{25,48}

3anaua 2

2.1. 'aBpuia Ha BOJTHOM MOTOIIMKJIIE, ABUTASICH C TIOCTOSTHHON CKOPOCTHIO, MTPOTLTHIBAI
MyTh OT HOCA /10 KOPMBI OKEaHCKOTO JaliHepa 3a 12 ¢, a oT KopMbl 10 Hoca — 3a 60 c.
[Tpu 3TOM naitHep ABUTANICS C TOCTOSHHOM CKOPOCTHIO. 3a Kakoe BpeMsi JaliHep

poaeT MUMO ["aBpHIIBI, OCTAHOBUBIIIETO CBOM MOTOITUKII, YTOOBI ITOPHIOAYNTH?

Pemenue. [, V, U — nnuHa naitHepa, CKOPOCTh [ aBpHITBI, CKOPOCTH JIaliHEpa

COOTBETCTBECHHO.
l=W+U)t, l/t; =V +U)
l=Ut [=Ut



to—t 2.t
BrluteM 13 niepBoro ypaBHenus Bropoe: U = [ - # =t = t# =30c.
142 2741

OtBer: 30.

2.2. I'nadupa Ha BOJHOM MOTOLMKJIIE, ABUTASICh C TOCTOSTHHOM CKOPOCTBIO, MPOILIbIBaia
yTh OT HOCA J10 KOPMbI OKEAHCKOI0 JlaliHepa 3a 15 ¢, a oT KopMblI 10 Hoca — 3a 60 c.
[Ipu 3TOM JTaitHEp ABUTANICS C MOCTOSHHON CKOPOCTBIO. 332 KAKOE BpeMsl JaliHEp

npoiier mumo ['madupsl, oCTaHOBUBIIIECH CBOM MOTOIMKJI, YTOOBI TOPHIOAYUTH?

{40}

2.3. 'aBpuiia Ha BOJHOM MOTOIIMKJIE, ABUTASICh C MOCTOSTHHOM CKOPOCTHIO, MPOILIBIBAI
IyTh OT HOCA JI0 KOPMbI OKEAHCKOT 0 JIaitHepa 3a 12 ¢, a oT KopMbI 0 HOca — 3a 48 c.
ITpu sTOM NaiiHep ABUrajics ¢ MOCTOSSHHOW CKOPOCTBIO. 32 KAKOE BpeMsI JIaliHED

npoiaeT MuMo ["aBpuIibl, OCTAaHOBUBILIETO CBOM MOTOIIMKJI, YTOOBI TOPHIOAYNTH?

{32}

2.4. I'nadmpa Ha BOJHOM MOTOIUKIIE, JBUTASICH C TIOCTOSTHHON CKOPOCTHIO, MPOILIbIBAIA
yTh OT HOCA J10 KOPMBI OKEAHCKOTI0 JiaiiHepa 3a 15 ¢, a oT KopMbl 10 HOca — 3a 45 c.
[Tpu 3TOM NaitHEp ABUTANICS C TOCTOSHHOM CKOPOCTBIO. 3a KaKOe BpeMs JJaliHEep

npoiier Mumo [ madupel, OCTAHOBUBIIEH CBOM MOTOILMKJI, YTOOBI TOPHIOAYNTH?

145}

3amaua 3

3.1. O60m0UKy BO3IYIIHOTO IIapa MEePBHIN Pa3 3aMOTHIIN JETKUM Ta30M, a BTOPO pa3
ra3oMm, TNIOTHOCTh KOTOPOTO B 2 pa3a Oobiiie nepBoro. [Ipu 3TOM BBIICHHIIOCH, YTO
BO BTOPOM CJIyyae MoJbeMHasl CHa B 2 pa3a MEHbIIE, YeM B nepBoM. Bo ckonbko pas

INIOTHOCTBb BO31yXa 60J'IBHI€, 4YEM IINIOTHOCTDB IICPBOIO rasa?



Pemenue. [logbeMHas cuiia eCTh pa3HOCTh CHIIBI ApXUMea U CHIIbl TshkecTu. [loaromy

MOJKHO 3amucath (371ech N = 2):

pV—piV

oy == p=pr=nlp=p)=m-Dp=0"-Dpy=p=p(n+1).
[ToaTOMy OTHOITIEHUE MIIOTHOCTEH paBHO N + 1.

OTtBert: 3.

3.2. O00J104Ky BO3AYLIHOIO LIapa NEPBbIM pa3 3allOJIHWIN JIETKUM I'a30M, a BTOPOH pa3
ra3oM, IJIOTHOCTb KOTOporo B 1,5 pasa Oosblie nepBoro. IIpu 3T7oM BBIACHUIIOCH, YTO
BO BTOPOM Clly4ae ojbeMHas cuia B 1,5 paza MeHblle, yeM B iepBoM. Bo ckonbko

pas3 IIOTHOCThb BO3yXa 6OHBIHC, 9CM INIOTHOCTD IICPBOTO rasa?

{2,5}.

3.3. O60704UKyY BO3IYIIHOTO IIapa MEePBHIN pa3 3aloTHUIN JETKUM T'a30M, a BTOPOi pa3
ra3oMm, IIOTHOCTb KOTOPOro B 2,5 pa3a Oosbiiie nepBoro. [Ipu 3ToM BBISICHUIIOCH, YTO
BO BTOPOM Clly4ae MoJybeMHas cujia B 2,5 pa3a MeHbIIIe, YeM B IepBoM. Bo ckoibko

pa3 MJIOTHOCTH BO3/yXa OOJIbIIE, YeM IIIOTHOCTD MEPBOTO ra3a’?

{3,5}.

3.4. O60704YKy BO3IYIIHOTO IIapa MEePBHIN pa3 3aloHIIN JETKUM Ta30M, a BTOPOi pa3
ra3oMm, IIOTHOCTh KOTOPOro B 3 pa3a 0oJbiine nmepBoro. [Ipu 3ToM BEISICHUIIOCH, YTO
BO BTOPOM CJIy4yae MoAbEMHas CHia B 3 pa3a MEHbIIE, 4YeM B IepBoM. Bo ckoibko pa3

IJIOTHOCTh BO3/1yXa OOJIbIIE, YEM MUIOTHOCTH IIEPBOTO raza?

{4}

3anaua 4
4.1. llpyxuHa 1 U3rotoBiieHa MyTEeM MOCJIEI0BATEIILHOTO COCAMHEHUS NPYXUH A U b,
KECTKOCTH KOTOPBIX OTIIMYAIOTCA B 2 pa3za. [IpyknHa 2 u3rotosiieHa myTeM

MapajuICJIbHOr0o COCAMHCHMS TAKUX KC IIPYIKNH A n b. Bo CKOJIBKO Ppa3 OTIIMYArOTCA



KECTKOCTH NpYyXHUH 1 n 2?7 B 0TBET 3anMIINTE TO OTHOLIEHUE, KOTOpoe Oosbiie 1,

Ipu HCO6XOI[I/IMOCTI/I OKpYTJIMB €0 10 COTBIX.

Pemrenne. [Ipu nocienoBarenbHOM COEAUHEHUN:

F = klAll,F = szlz,F = k’(All + Alz)

k.k,  aky
St =249 o =k, k.

Orcrona nonyunm k' =
ki+k, 1+a

[Ipy mapajieabHOM COETUHEHUH
F1 = klAl, FZ = szl,F = Fl + F2.
Orcroma nonyunm k' = ky + k, = k;(1 + a).

k' (1+a)?
TOI‘IIE[ HOHy‘II/IM OTBCT. — = .
k' a

OtBert: 4,5.

4.2. [lpyxuHa 1 U3roTOBJIEHA ITyTEM IOCJIEIOBATEIHLHOTO COSTUHEHUS TIPYKUH A U B,
KECTKOCTH KOTOPBIX OTIMYaioTcs B 4 pasza. [IpyxuHa 2 U3roToBieHa myTem
napajiyIeIbHOrO COSAMHEHHS TaKUX K€ NMPYXUH A U 5. Bo CKOJIBKO pa3 OTJIMYaIOTCS
KECTKOCTH MpYxuH 1 1 2?7 B 0TBET 3anuIuTe ToO OTHOLIIEHHE, KOTOpoe OoJble 1,

IpU HEOOXOIUMOCTH OKPYTIIUB €ro 10 COTHIX.

{6,25}.

4.3. [lpyxuHa 1 U3rOTOBJICHA IyTEM IMOCJIEIOBATEIHLHOTO COSTUHEHUS TIPYKUH A U B,
AKECTKOCTH KOTOPBIX oTiauyatotcs B 1,25 pa3. [IpykuHa 2 U3rotoBieHa nmyTemMm
MapajyICIbHOTO COEAUHEHUS TAKUX K€ NPYKUH A 1 5. Bo CKOJIBKO pa3 OTan4aroTes
AKECTKOCTH NpyxuH 1 1 2? B 0TBET 3anMIINTE TO OTHOIIEHUE, KOTOpOoe OosbIe 1,

MpU HEOOXOJUMOCTH OKPYTIIUB €0 JI0 COTHIX.

{4,05}.

4.4. TlpyxuHa | U3roToBiieHa MyTeM MOCJIEI0BATEIILHOTO COeAMHEHUS NPYXUH A U b,

KECTKOCTH KOTOPBIX OTIMYAKOTCA B 2,5 pa3a. [IpyxnHa 2 u3rotosiieHa myTeM



MTapajuIeIbBHOrO0 COCTMHEHUS TaKUX K€ NPYX UH 4 1 5. BO CKOJIBKO pa3 OTINYAIOTCS
KECTKOCTH NpYyXuH 1 u 2?7 B oTBET 3anUIIMTE TO OTHOLIEHUE, KOTOpoe Oosnblie 1,

Ipu HCO6XOI[I/IMOCTI/I OKpYTJIMB €0 10 COTBIX.

{4,9}.

3agaua S

5.1. B crtaBe U3 Tpex METAIOB KOHIIEHTPALMU 3TUX METAJUIOB OTHOCATCS, Kak 1: 2: 3,
IUIOTHOCTH 3TUX METAJUIOB COOTBETCTBEHHO OTHOCATCA, Kak 3: 2: 1. Onpexnenure
OTHOIIICHHE IOTHOCTH CIUIaBa K MJIOTHOCTH MEPBOT0 METaIa, TP HEOOXOIUMOCTH

OKPYTJIHUB €T0 10 COThIX.

Pemenne. 13 ycnoBus Ha koHuentpauuu C,: Cp: C, = 1:2: 3 OyaeMm UMeTh:
mgmy:m,=1:2:3 Q)
Ilycts p, = 3@, pp = 2a, p. = a. Toraa u3 (1) cnenyer:
PaVa:PpVpipVe =1:2:3 = 3aV: 2aVy:a =1:2:3 =V, =,V, =36,V. =90
Bripaszum Maccy critaBa 4epes3 Macchl COCTABIISIFOIINX €r0 2JIEMEHTOB:
my, = 3af,m, = 6af,m, =9aff = m = 18af
O6bem crutaBa pasen V =V, +V, + V, = 13f

18a 18 6
[moTHOCTH Ccri1aBa paBHa: p = £ _ —a. Tormoa L 0,46.
138 13 pa 13

OtsBert: 0,46.

5.2. B ciuiaBe U3 TpEX METAIIOB KOHIIEHTPAIIMU 3TUX METAJIOB OTHOCSITCA, Kak 1: 2: 3,
IJIOTHOCTH 3TUX METAJIJIOB COOTBETCTBEHHO OTHOCATCS, Kak 3: 2: 1. Onpeaenute
OTHOIIIEHWE TUIOTHOCTH CIUIaBa K TJIOTHOCTH BTOPOT'O METaJljia, MpU HEOOXOIUMOCTH

OKPYTJIMB €r0 JI0 COTHIX.

{0,69}.



5.3. B crimaBe u3 Tpex METAIOB KOHIIEHTPALIMU ATUX METAJUIOB OTHOCATCS, Kak 1: 2: 3,
IJIOTHOCTH 3THX METAJIJIOB COOTBETCTBEHHO OTHOCATCS, Kak 3: 2: 1. Onpenenure
OTHOIIIEHUE TIOTHOCTH CILIaBa K IMJIOTHOCTH TPETHETO MeTaljia, Ipy HEOOXOAUMOCTH

OKPYTJIMB €r0 J0 COTBIX.

{1,38}.

5.4. B crinaBe U3 TpeX METAJUIOB KOHIIEHTPALIMU ATUX METAJUIOB OTHOCSTCS, Kak 1: 2: 3,
MJIOTHOCTH 3TUX METAJUIOB COOTBETCTBEHHO OTHOCATCS, Kak 3: 2: 1. Onpenenure
OTHOIIIEHKE TUIOTHOCTH CILJIaBa K CyMME€ IUIOTHOCTEHM BCEX TPEX METAJUIOB, MIPHU

H€O6XO}II/IMOCTI/I OKPYTJIUB €T0 1O COThIX.

{0,23}.

3agaua 6

6.1. "aBpwmita TecTHpOBaNl YUEOHYIO KOMITBIOTEPHYIO UTPY, KOTOpYyIo caenana ['nadupa. I1o
3dMBICJTY aBTOpPad TOUCHHAA OCJIb ABUKCTCA 110 HpSIMOﬁ I10 3aKOHY

x(t) = 3t + 1,5t% + 3t3 — 1,5t4,

rae t — BpeMs B CEKYHIaX, X — KOOpAUHATA TOYKH.

["aBpuiia mMeeT BO3MOXKHOCTh BUETH 11€J1b TOJIBKO TOTIa, Koraa x = 1,5. Ycneer u oH ee
MOPa3UTh, €CIIM HA MPUIICIIUBAHUE U BHICTPEN YXOIUT 2,2 CEKYHIBI?

Ecnu ne ycneer, To B oTBeT noctaBbTe 0.

ECJ'II/I ycneeT, TO B OTBET BHCCUTC HJINHY MAKCUMAJIBbHOI'O HpOMe)KYTKa BpeMeHI/I, B
TeyeHue kotoporo ['aBpuna Buaut uenb. [Ipu HEOOX0IMMOCTH OTBET OKPYTIIUTE 10

COThIX.

Pemenue. Pa3nenum vepaBenctBo x(t) = 1,5 va 1,5, mosmydaeM HEpaBeHCTBO:

2t+t2 423 —tt>1=t*—2t3—-t?2-2t+1<0.

1
Tenepn moacJIMM HEPAaBCHCTBO Ha tz U CEJIaEM 3aMEHY IIEPEMEHHBIX Z = t + —.
y t



IpujeM k HepaBeHCTBY: z2 — 2z —3 < 0 = —1 < z < 3. C y4eToM 3aMeHbI
NEepEeMEHHBIX U TOro (akra, uro t > 0, mpuaeM K HEpaBeHCTBY AJiA t:
t> —3t+1<0.
Pemienue 310ro HepaBeHCTBa U €CTh IPOMEKYTOK BPEMEHH, B TEUEHUE KOTOpOro I aBpuiia
OyJzeT BUAETh 1elb. Tak Kak 00a KOpHs JIEBOM 4aCTH HEPABEHCTBA MOJIOXKUTEIbHBI, TO
IIPOMEKYTOK BPEMEHU PABEH PA3HOCTU KOPHEM, KOTOPYIO MOXKHO HAWTHU C IOMOLIBIO

TCOPCMBbI Buera:

t, — t1] = /(t1 + t)2 — 4ty - t, =9 — 4 =/5 > 2,2, tak kax 5> 2,2 = 4,84,

T[loToMy ycrieet, n HCKoMoe BpeMst paBHO V5 = 2,24 cek.

OtBert: 2,24.

6.2. N'aBputa TecTupoBal yueOHYIO0 KOMITBIOTEPHYIO UTPY, KOTOpyIo caenana ['nmadupa. Ilo

3aMBICTy aBTOpa TOYEYHAs I1eJIb JBUYKETCS MO MPSIMOM 10 3aKOHY
x(t) =t+0,5t2 +t3—0,5t%,

rae t — Bpems B cekyHIax, X — KOOpAuHaTa TOUKHU.

["aBpuiia uMeeT BO3MOKHOCTh BUAETH 1I€71b TOJBKO TOTAa, koraa x = 0,5. Ycneer iu oH ee
MOpa3uTh, €CJIU Ha IPULICTUBAHNE U BBICTPEI YXOAUT 2,2 CEKYHIbI?

Ecnu He ycneer, To B oTBeT noctaBbTe 0.

Ecnm ycneet, To B OTBET BHECUTE IJIMHY MAKCUMAJIbHOTO MPOMEXYTKA BPEMEHU, B
TeueHune Kotoporo ['aBpmina BuauT 1einb. [Ipn HE0OX0IUMOCTH OTBET OKPYTIIUTE 10

COThIX.

{2,24}

6.3. 'aBpuia TectupoBasl yueOHYIO0 KOMITBIOTEPHYIO HTPY, KOoTopyto caenana ['madupa. [1o
3aMBICITy aBTOpA TOYEYHAs! LEJb JIBUXKETCS N0 IPSMOU MO 3aKOHY
x(t) = 5t + 2,5t% + 5t3 — 2,5t
rae t — Bpems B CEKyHIaX, X — KOOpIMHATa TOYKH.
["aBpuiia MeeT BO3MOKHOCTH BHIETH 1IE€Th TOJIBKO TOTIa, Koraa x = 2,5. Ycrmeer ju OH ee

MOPa3uTh, €CIIM Ha MPULIEIIMBAHUE U BBICTPEN YXOAUT 2,2 CEKYyHBI?



Ecnu He ycneer, To B oTBeT noctaBbTe 0.
Ecnm ycneer, TO B OTBET BHECUTE JUIMHY MAaKCUMAJIBHOTO IMPOMEXYTKA BPEMEHU, B
TedeHue KoToporo I'aBpuia BUAUT 1eib. [Ipu HE0OOXOIMMOCTH OTBET OKPYTIIUTE 10

COThIX.

{2,24}

6.4. 'aBpuiia TecTUpoBal y4eOHYIO0 KOMITBIOTEPHYIO UTPY, KOTOpYIo caenana ['nadupa. Ilo

SaMBICJIy aBTopa TOUCYHAs L CJIb ABHUKECTCA I10 HpﬂMOﬁ I10 SaKOHy
x(t) = 7t + 3,5t% + 7t3 — 3,5t%,

rac [ BpeMSI B CCKyH}IaX, X— KOOp)II/IHaTa TOYKMU.

["aBpuiia mMeeT BO3MOXKHOCTh BUJIETH 11€J1b TOJIBKO TOT/Aa, Koraa x = 3,5. Ycneer ju oH ee
HOpaSI/ITB, €CJIN Ha HpI/IHCJ'II/IBaHI/IC u BBICTpeJ'I yXO}II/IT 2,2 CCKYH)IBI?

Eciu e YCIICCT, TO B OTBCT IIOCTABLTC 0.

Ecim YCHIECT, TO B OTBCT BHCCUTC JJIMHY MAKCUMAJIbHOT'O IIPOMCIKYTKAa BPCMCHH, B
TCUCHHUC KOTOPOT'O FaBpI/IJIa BUAUT LECJb. HpI/I HCO6XOI[I/IMOCTI/I OTBCT OKPYTIJIUTC T0

COThIX.

{2,24}



