3aK/II0YUTEIbHbIH (OYHBINH) 3TANl AKATEMHYECKOr0 COPEBHOBAHMS
Oaumnuansl mkoJabHNKOB «lllar B Oyaymee»
1o o0meodpazoBareJibHOMY NpeaMery «puzuka», pecHa 2021 r
9 kaacc

Bapuanr 3

1. (12 GannoB). Ha mpsiMmonmHeiHOW JOopore pacroiokeHbl ABa HEOONbIINX
nocenka. PaccrosHue mexny nocenkamu L = 12 km. [lopora mpsiMOJIMHEWHO K€
IpOAODKAaeTCs B 00€ CTOPOHBI OT MOCEIKOB. M3 MOCENKOB B MPOTHUBOIMOIOKHBIC
CTOPOHBI BBIEXaJIM JBa ABTOMOOWJIS, KOTOpPHIE JBHUIalMCh paBHOMEpPHO. Btopoii
aBTOMOOWJIb Bblexall Ha 71 = 30 MUHYT no3xe nepBoro. CKOPOCTh NEPBOrO U3 HUX
Vi1 =70 xm/gac. Ompenenute CKOPOCTb BTOPOTO aBTOMOOWIS, €CIH  4Yepes
7 = 30 MUHYT OT Hayaja ero JBWKCHHS PACCTOSHHE MEXIYy aBTOMOOWISAMU OBLIO

S=112 km.

2. (12 6amnoB). meroTcst 1Ba AIEKTPUUECKUX KHUITSTHIBHUKA U OJMHAKOBBIC
KaJIOPUMETPBI C BOJOM OAMHAKOBOW HAaYaJIbHOM TeMnepaTypsl. [IepBbIi KUTISITUIBHUK
HarpeBaeT HEKOTOPOE KOJIMYECTBO BOJIbI 10 Havaia KureHus 3a t; = 6 MuH., a BTOpOit
KUISITWIIBHUK HArpeBaeT BABOE OOJIbIIee KOJIUYECTBO BOJBI O Hayalla KUICHUS 32
t; = 18 MuH. 3a Kakoe BpeMsl yAacTCs IOBECTH BOAY B KaJJOPUMETPE 10 KUTICHUS, €CITH
HarpeBaHue MPOBOJUTH, UCIIOIB3Ys 00a KUTISITHILHUKA OJJHOBPEMEHHO, a Macca BOJIbI
B TpH pasa Oobliie, 4eM B TIepBoM ormbITe? [loTepssmMu sHEpTHH TPEeHEOPEUb.

3. (18 oamnos). Camoner AH-2, TPOU3BOJAS PaBHOYCKOPECHHBIH pa3zder or
HYJIEBOW HAYaJIbHOW CKOPOCTH JI0 B3JIETHOM, Mpoliel pacctosinue S = 180 m 3a Bpems
t = 4,5 c. Onpenenute Bpemsi 0OHOTO 000pOTa KOJ€ca OCHOBHOTO INAcCH, KOT/AA
camoJIeT TIpoIles YeTBepTh MyTH pazbera. Juamerp koseca paser D = 0,86 m.

4. (20 6ammon). ITapanrtoTUCT BHITIOIHAET MPBDKOK. Uepe3 HEKOTOpoe Bpems
MOCJIE OTKPBITUS TApallioTa YCTAaHOBUBIIASCS CKOPOCTh CHIXKCHHS MapaltoTUCTa
CTaHOBHUTCS B N = 4 pa3a MEHbIIIE, YeM €T0 CKOPOCTh Mepe PACKPHITUEM TapaIioTa.
Cuia cCOnmpOTUBIICHUS, ICHCTBYIOIIAS Ha TAPAIIIOTHCTA, POTIOPIIMOHATBHA KBaIpaTy
ero cKkopocTH. Uemy paBHO YCKOpPEHHE MapalroTHCTa B MOMEHT, KOT/Ia €r0 CKOPOCTh
coctasiisieT 50% OT CKOPOCTH, KOTOPYIO OH UMEJ MPU CHIXKEHUU Oe3 mapaiitoTra’?

5. (18 6ammoB). MMeeTcst 1Ba pe3ucTopa ¢ OJWHAKOBBIM CONPOTHBJICHHEM M
OJIMH PE3UCTOp C COMPOTHBIICHHWEM B 2 pa3a OONbIINM, YeM y NIBYyX Apyrux. Ecim
MOJIKJIFOYUTH ATH PE3UCTOPHI TOCTIETOBATENBHO K HCTOYHHUKY AJICKTPUUECKOM YHEPTHH,
B LIeTIH OyAET BBIIEIATHCS MOIIHOCTH 2 BT. Kakast MOLITHOCTB BBIAENINUTCS B LIETIH, €CIH
HOJKJIIOYNTh K STOMY € HCTOYHHKY TIEepBbIE JBa pe3uctopa (C OJMHAKOBBIM
COIIPOTHBIICHUEM) TapauienbHo? HampshkeHne MCTOYHHMKA TOCTOSHHO (BHYTpPEHHEE
CONPOTHUBJIEHUE PABHO HYJIIO).



6. (20 6am1oB) [Ipu peske METATUYECKOTO IPOKATa (JIUCTHI, TIPYTKHU, PETbChHI U T.I1.) MOYKET
UCTIOJIB30BAThCSl  JIBA THIA JUCKOBBIX PEXYIIUX HMHCTPYMEHTOB: a0pa3uWBHBIE MJHCKH U
METaJUINYeCKUe C TBepAOCIUIaBHBIMU 3yOramu. Oba mucka umeror auamerp 300 MM, mpu 3TOM
abpa3uBHBIN JAUCK MTOCTENIEHHO cTaunBaeTcs. YacToTa BpalieHus: 000UX JTMCKOB IMOCTOSTHHA U PaBHA
3600 o6/MuH.

[Tpou3BOAUTEILHOCTE K JHUCKOB ONpenenseTcss OTHOIIEHHEM CKOpPOCTH pe3a  (TUIomiaau
PACIIMIIBAEMOTO TIONIEPEYHOTO CEUEHHUS B CEKYHIy, M%/C) K CKOPOCTH PE3aHMS (CKOPOCTH JBMKEHUS
Kpast IMCKa IO 3aroToBKe, M/c) 1 paBHa 10 M.

Onpenenuth NPOLEHTHI H3HOCA METAUIMYECKOTO JHUCKAa C TBEPAOCIJIaBHBIMU 3yOLamMu H
abpa3MBHOIO JAMCKAa IPU pa3pe3aHuu KaxIblM U3 HUX 40 MeTajuIMuecKUX CTEp’KHEH KpYIjoro
CEUEeHMs JUAMETPOM 5 CM, eCJIH OJHMM abpa3sUBHBIM AUCKOM MOXKHO nepenuauts 0,133 m? meranna,
a pecypc CTaJIbHOTO McKa paBeH 60 MUHYyTaM.



9 kJacc
Bapuant 3

1. (12 6amnoB). Ha mpsimonuHEHON J0pore pacroyioKeHbl JBa HEOOJBIINX
nocenka. Paccrosame mexmy mocenkamu L = 12 kM. Jlopora mpsMoIWHEHHO ke
POAODKAaeTCs B 00€ CTOPOHBI OT TOCEIKOB. M3 IMOCENKOB B TPOTHBOIIOIOKHBIC
CTOPOHBI BBIEXAJM JIBA aBTOMOOWIS, KOTOPBIC IBHUTAINCh paBHOMEpPHO. Brtopoii
aBTOMOOWITL Bhlexanm Ha 71 = 30 MUHYT mo3ke mepBoro. CKOPOCTh MEPBOTO M3 HUX
Vi =70 km/uac. Omnpenenure CKOPOCTb BTOPOrO aBTOMOOWJS, €CIM  4Yepes

7, = 30 MUHYT OT Hayajla e€ro JBFIKCHHS PAaCcCTOSHUE MEXIY aBTOMOOWISIMH OBLIO
S=112 km.

Bo3moxxHoe penienue.
PaccrosiHne Mexny aBTOMOOWIISIMM CKIIQ[BIBAETCS M3 PACCTOSHUS MEXKIY
MOCEJIKAMU U PacCTOSHUM, TPOUIEHHBIX aBTOMOOMIIIMU 32 BPEMS ABUKECHUS:

S == L + Vl(Tl + Tz) + V2T2 .
TOFI[a CKOpOCTB BTOpOFO aBTOM06I/IHﬁ paBHa

S—-L-Vi(t;+1) 112-12-70-(0,5+0,5) KM
v, = = = 60

T, 0,5 yac
Bropoii cryuaii, eciiy aBTOMOOMIIH IBUTATTUCH TIPOTHUBOIIOJIOAKHO

S+L—V (1, +17,) 112+12—70-(0,5+ 0,5) KM
= - — 108 —.
T 0,5 yac

OTBeT: CKOPOCTH BTOPOTo aBToMOoOUJIs paBHa 60 km/gac wiu 108 kM/gac

Kpurepuu oueHuBanus

BbinoJinenue ban
VYyacTHUK HE MOPUCTYNAJT K 33aJaHUI0 WM BBIIOJHWI €ro ¢ 0
CaMOro HayaJjia HEBEPHO
[TosydeHo BbIpakeHHE JJIsi PACCTOSHUSI MEXTy aBTOMOOUIISIMU 2
B [IEPBOM CJIy4ae
[TonyueHo B 00IIEM BUJI€ BBIPAXKEHHUE JIJII CKOPOCTH BTOPOTO 2
aBTOMOOWJISI B IEPBOM CJIydae
[TonyueHo BbIpa)K€HUE JIJISE PACCTOSHUSI MEXKIY aBTOMOOWISIMU 2
BO BTOPOM ClIydae
[TonyueHo B 00IIEM BHJI€ BBIPAXKEHHUE JIJII CKOPOCTH BTOPOTO 2
aBTOMOOMJISI BO BTOPOM CIIy4ae
3ajaHue BBIMOJHEHO MOJHOCTBIO, MOJYYEH pe3yJbTaT B BUIE 2
Yyucia JJisl IEPBOTO Cayyast




3a,Z[aHI/Ie BBINIOJIHCHO ITIOJHOCTBIO, IIOJMYUYCH PE3YJILTAT B BUJC 2
quciia IJis1 BTOpOTro Ciy4das
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2. (12 6ammoB). UMeroTcst Ba AICKTPUUECKUX KHUITSTIIIBHAKA W OJHMHAKOBBIC
KUIOPDUMETPbl C BOJOM OJAMHAKOBOW HAadalbHOW  Temmeparypbl. [lepBslii
KUIITWIBHUK HAarpeBacT HEKOTOPOE KOJMYECTBO BOABI JO Hayajga KUIICHUS 3a
t; = 6 MuH., a BTOpOH KUISATHJIBHUK HarpeBaeT BJIBOE OOJIbIIee KOJIMYECTBO BOJBI 0
Havana kureHus 3a t, =18 mun. 3a kakoe Bpems yIacTcs TOBECTH BOJIY B
KaJOpUMETpe [0 KHUIIEHUS, €CJIIM HarpeBaHHe TMPOBOAUTH, HCIOJIB3Ys o00a
KUIMIATUIBHUKA OJHOBPEMEHHO, a Macca BOJbl B TpU pa3a OoJblLIE, YeM B NEPBOM
omnbiTe? [loTepsiMu sHEprUM peHeOpeyb.

Bo3mo:kHOe pelienue.

Bropoif KuUNATUIBRHUK JOHKHBI COOOIIMTH BOJE B JBa pa3a Oosibliee
KOJIMYECTBO TEIUIOTHI, 4eM repBbiid. O0603HauuM uepe3 P MOIIHOCTh KUMATHIILHUKA,
TOoraa

2P1t1 - Pztz .
KOFI[a 06a KUIIATUIJIIBHUKA HaI‘peBa}OT BOI[y OIIHOBpeMeHHO 3a BpeMH t, TO
(P1+P2)t= 3P1t1.

Boeipaxkas P, wepes P1 um mnoxcraBnsss B MOJydyeHHOE BBIIIE PAaBEHCTBO,
OIIPENENNM UCKOMOE BpEMs:

2t,
<P1+P1t_>t:3plt1'
2

3t t,

t = ———=10,8 MmunyTHI = 648 C.
2t,+t,

OrBer: t = -2 = 10,8 MmuHyTBI = 648 C.

1+t

Kpurtepuu oueHuBaHus

BuinosiHeHue bann
Y4YacTHUK HE NPUCTYIAJ] K 3aJaHUI0 WIH BBINOJHUI €ro C 0
CaMOr0 HayaJia HEBEPHO
3anMcaHo COOTHOILICHUE MEXAY KOJUYECTBAMHU TEIUIOThl B 3
MIEPBOM U BTOPOM OIIBITAX




3anucaHo BBIp@XKEHHWE JUISl KOJMYECTBA TEIUIOTHI  IPHU 3
COBMECTHOH paboTe KUTISITHIHHUKOB
BoIpakeHO 0JIHO KOJIMYECTBO TEIJIOTHI Yepe3 JIPyroe 2
[Tonyden pe3ynabpTaT B 00111€EM BHJIE 3
3a/anne BBIMOJHEHO TIOJHOCTBIO, TOIYYEH PE3YJIbTaT B BHIIE 1
qucia
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3. (18 GamnoB). Camosier AH-2, NMPOW3BOJAS PAaBHOYCKOPEHHBIH pa3der ot
HYJICBOW HaYaJIbHON CKOPOCTH JI0 B3JIETHOM, IIpolien pacctossaue S = 180 M 3a Bpems
t = 4,5 c. Onpegenure BpeMsi OJHOTO 00OpOTa Kojeca OCHOBHOTO IIaccH, Korja
caMoJIeT IpoIles YeTBepTh MyTH pazbera. Juamerp kozeca pased D = 0,86 m.

Bo3mo:kHOe peIcHuc.

YckopeHue camolieTa paBHO
2S

a=t—2.

quBepr ITyTH CaMOJICT IIPOIICII 3a BPCM:A

Bpewms oqHOro o6opora xoseca paBHO

;7D _2mDt 2:314-086-45

7 5 180 ~ 0,135c.
Orser: T = 22 = 222t 0,135c.
4 s

Kpurtepuu oueHuBaHus

Boinosinenue baun
Y4acTHUK HE NpUCTyNal K 3aJaHUI0 WM BBIIOJIHWI €ro C 0
caMoOro HavaJjila HEBEpHO
3anucaHo BbIpaKeHHUE JIJIsl YCKOPEHHsI caMoJieTa 4
3anucaHo BBIPAXKECHHUE MJII BPEMEHU IPOXOKICHHS YETBEPTU 3)
nyTH
3anucaHo BBIPAXKEHHUE JIJIs CKOPOCTH HA YETBEPTHU MYTHU S

[Tosryuen pe3ysabTat B 00111eM BUE 3




3az[aHHe BBIINTOJIHCHO ITOJIHOCTBIO, IMOJIYUCH PE3YJIbTAaT B BHIC 1
qucia
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4. (20 6amnoB). ITapamrtoTUCT BBINOJHAET MPBDKOK. Uepe3 HEKOTOpoe Bpems
1ociie OTKPBITUS MapalrioTa YCTAaHOBHBILNAACSA CKOPOCTh CHIDKEHUS MapallroTHCTa
CTaHOBHUTCS B N = 4 pa3a MEHbIIIE, YEM €r0 CKOPOCTh MEPE] PACKPBITHEM NapalloTa.
Cuna conpoTUBIEHUS, ACUCTBYIONIAS HA TApaIIIOTUCTA, IPONOPLUUOHAIbHA KBAIPaTy
€ro CKopocTH. YeMy paBHO YCKOpEHHUE MMAPAUIIOTHCTAa B MOMEHT, KOTJ1a €r0 CKOPOCTh
coctaBisieT 50% OT CKOPOCTH, KOTOPYIO OH MMEJT TP CHIDKEHUU 0e3 mapariroTa’?

Bo3moskHoe penienue.

O0603HaYMM CKOPOCTh MapallioTUCTa Mepes, OTKpPhITHUEM TapariitoTa yepes3 Vo.
[Ipn yCTaHOBUBIIEHCS CKOPOCTH CHMXKEHHMSI CHJIa COINPOTUBIIECHUS BO3[yXa paBHA
cuie TsokecTu. [Ipyu packpbhlTOM MapanrtoTe yCTaHOBHUBIIASICA CKOPOCTh CBSI3aHA C
CUJION TSIKECTU YPABHEHUEM

45

— =mg.
n2 g

N3 storo BBIPAKCHU:A I MACCHI ITapallliOTUCTA ITOJTYUUM:

_ kvg

m=-—-:——.
gn?®

VcKoMOe yCKOPEHHE ONpE/ENeTcs U3 yPaBHEHUS
ma = k(0,5V,)? —mg .

HOI[CTaBI/IM B 3TO YPAaBHCHHC BBIPAKCHUC JIA MACChl U ITIOJTYYHM:

M
a=g(0,25n*>—-1) =3g = 29—.

C2
3 — 2 ~ M
OtBer: a = g(0,25n° — 1) = 29C—2.
Kpurtepuu oueHuBanus
BoinosiHenue bajn
Y4YacTHUK HE TPUCTYyNAJI K 3aJaHUI0 WJIH BBINOJHUI €ro ¢ 0

CaMOI'0 HavdaJjla HCBECPHO

3amnucaHo PaBCHCTBO CHII TAXKCCTHU U COITPOTHUBIICHUA

3amnucaHo BBIPAKCHHUC JIsI MACChI IMapalnrOTUCTa

3anucaHo BbIpaXKEHHE JIJIsl YCKOPEHHUsI TeJla B 33JIaHHOM TOUYKE

[TonydeH pe3yabpTaT B 00111€EM BHJIE

WO~

3a,Z[aHI/IC BBIITOJIHCHO ITOJIHOCTBIO, IMOJYYCH PC3YJIbTAT B BHJC




qucia
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5. (18 6ammoB). MMeeTcst 1Ba pe3ucTopa ¢ OJWHAKOBBIM CONPOTHBJICHHEM U
OJIMH PE3UCTOP C COMPOTHUBIECHHEM B 2 pa3za OOJbLIMM, YeM y ABYX Apyrux. Ecim
HNOJIKJIIOYUTh ATH PE3UCTOPHI TMOCIEOBATEIPHO K HCTOYHHUKY DJIEKTPUYECKON
SHEPruH, B IENH OyIeT BRIACIATHCS MOITHOCTh 2 BT. Kakas MOIIHOCT BBIACTUTCS B
IeNH, €CIM MOJIKIIYHTh K 3TOMY JK€ HMCTOYHHKY NepBble 1Ba pe3uctopa (c
OJIMHAKOBBIM COTNPOTHBIICHHEM) TapayuiesibHo? HanpspkeHre MCTOYHHKA TTOCTOSTHHO
(BHYTpEHHEE COTMPOTHUBIICHUE PABHO HYJIIO).

Bo3mo:kHOe pelienue.
[Ipu mocnenoBaTEIbHOM COEIMHEHUN PE3UCTOPOB MOIIHOCTD, BBIICIISAIOIIASACS
Ha HUX, paBHA

U2

P, =—.
17 4R

[Ipn mapayienpbHOM COEIWHEHMHM JIBYX OIWHAKOBBIX PE3UCTOPOB MOIIHOCTB,
BBIJICIIAIOIIASCS HA HAX, PaBHA

P 207
2 — R .
N3 nepBOro BeIpaxeHus MOTyIrM
UZ
? = 4P1 .

OKOHYATENBHO MOTy4YaeM
P =8P, = 16 Bt

OtBer: P = 8P; = 16 Bt

Kpurtepuu oueHuBaHus

Boinosinenue baun
Y4acTHHMK HE IPUCTyNal K 3aJaHUI0 WJIA BBIIIOJIHUI €ro C 0
CaMOro HavaJjla HEBEPHO
Paccuurano COIIPOTUBIIEHUE Lenu pu 2
MOCJIEA0BATEILHOM COEAMHEHNH TPEX PE3UCTOPOB
PaccunTano compoTHBIEHHE LENH MpPU NapaIeIbHOM 2
COEIMHEHUN JIBYX PE3UCTOPOB
3anucaHo BBIpAXEHUE TUISL MOIITHOCTH npu 4
IIOCJIEA0BATEILHOM BKJIKOYEHUH PE3UCTOPOB
3anucaHo BbIPaKEHUE JIJII MOUTHOCTH MPH NapajiieIbHOM 4
BKJIFOYEHMHU JIBYX PE3UCTOPOB




[IpousBeneHbl HEOOXOAMMBIE MPEOOPAZOBAHUS U MOTYUYEH 4
pe3ynbTaT B 00IIeM BUJIE

3agaHue BBINOJHEHO IOJHOCTBIO, TOJYYeH pe3yJbTaT B 2
BUJIC UMCIIA
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6. (20 6amioB) Ilpu peske METaIMYECKOrO IPOKaTa (JIUCTHI, TPYTKH, PEIbCHl M T.IL.)
MOJKET MCIIOJIb30BaThCsl JBAa THUIA JUCKOBBIX PEXYIIUX HHCTPYMEHTOB: a0Opa3HMBHBIE JUCKU U
METaJUINYeCKUe C TBepAOCIUIaBHBIMU 3yOramu. O6a mucka umeror auamerp 300 MM, mpu 3TOM
abpa3uBHBIN AUCK MTOCTENICHHO cTaunBaeTcs. YacToTa BpalleHus: 000UX JTMCKOB IOCTOSTHHA U PaBHA
3600 06/MuH.

[Tpou3BOAUTENHLHOCTE K JHUCKOB ONpenensercss OTHOIICHHWEM CKOpOCTH pe3a  (IUIouaau
PACHUINBAEMOTO MOMEPEYHOr0 CeueHHs B CEKyHAY, M?/C) K CKOPOCTH pe3aHus (CKOpPOCTH
JBIDKCHHUS Kpast IMCKA 110 3aTOTOBKe, M/c) 1 paBHa 108 m.

OnpenenuTb NPOLEHTHl H3HOCA METAIMYECKOro JHUCKAa C TBEPAOCIUIABHBIMM 3yOllaMu U
abpa3MBHOIO JAMCKa IPU pa3pe3aHud KaxIblM U3 HUX 40 MeTajuIMyecKux CTep’KHEH Kpyrjioro
CedyeHMs JMAMETPOM 5 CM, ecid OJHMM aOpasHBHBIM IHCKOM MOKHO mepemwiuth 0,133 M2
MeTaJljia, a pecypc CTalbHOIO JUCKa paBeH 60 MUHYyTaM.

Pewenue:
Onpenenum miomaab ceuyeHus peza Bcex 40 MeTaJuIMuecKux CTEp KHEW JUaMeTpoM S5 cM

nd? 3,14 - (5 - 1072)2
S=40-— =40 = 0,0785 M
4 4
Torna MMPONCHT U3HOCA IJIA a6pa3I/IBHOrO JAUCKa
S _00785 o con
Sap 0,133 77707

OnpenenyM MakCHMaJbHYIO IUIOLIAAb CEYEHMs pe3a Ul  METaUNIM4ecKoro JHucKa ¢
TBEP/IOCIUIABHBIMU 3yOLIaMHU.

[To ycnoButo npou3BOIUTENBHOCTD JUCKA

k = Vpe3a
V;)esaﬂnﬂ
TOorga
wD 2nnD _¢ T+ 3600-0,300 .
Voesa = K * Voesauma = K - = k > == 10 0 = 0,0000565 m“/c.

MaxkcuMabHYIO TUIONIAb CEUCHHSI pe3a MOJTydruM IPH MTOJTHOHM BRIpaOOTKE pecypca AucKa
Spesanomn. = Vpesal = 0,0000565 - 3600 = 0,2034 M2,

Torna npoueHT u3HOca I METAJUIMYECKOT0 IUCKA C TBEPIOCIIIIaBHBIMU 3yOIiaMu
S S 0,0785

= =0,19 =39%
Swer Spesa.nmm. 0,2034

Otset: 59% u 39%



