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Bapuant 3

1. (10 6aanoB) Poccuiickuii uctpeburens CY-27 U3BECTEH T€M, YTO €r0 JIBUTAaTEIHd ASKOHOMHUYHBI U
s dextuBHbl. Onpenenure Kakylo Maccy KepOCHMHa MCIIOJb3yeT TaKoil caMoJeT 3a Iojyaca IMojiera ¢
Kkpeticepckoit ckopocthio 1350 km/4, ecn KIIJI nBurateneii 75%, a ux cuiia TATH Opu TakoM mnosnete 125
kH. YaenbHas Teruiota cropanus kepocuna 43 M/x/kr.

2. (15 6annoB) [[ng m3MmepeHHs] TPOYHOCTH TOJBOIHBIX aIlllapaTOB, MX OIYCKAIOT B CICIHAIbHBIC
IMTHHAPUYECKHe GapoKaMephl ¢ BOJOH, MIOMaah HOMEPEUHOTo CeueHHs KOTOphIX 5 M2, Ilepen Takum
U3MEpEHUEM Y4YEeHBIM TpeOyeTcsl y3HaTb, KaK MHOTO JKHUJKOCTH BBITECHSIET ammapaT, 4ToObl OCTaBUTh
3amac. M3BecTHO, YTO HpHU TMOJHOM TMOTPYKEHHWU CHJIa HATSDKEHUS TPOCa, 32 KOTOPBIM TOJBEIICH
MOABOAHBINA ammapaT, u3MeHwiach Ha 1500 H. Ompenenute, Kakoe pacCTOSHHE HYKHO OCTaBUTH OT
MTOBEPXHOCTU BOJIBI IO KPBIIIKK OapoKaMephl, 4TOObI BOJa HE BhITEKIa U3 Hee. [IMoTHOCTh BOIbI pp = 1
r/eM. Yekopenue cBo6oaHoro nagenus g = 10 m/c?.

3. (20 6an10B) [lpy3bst MyTEIIECTBOBAIM IO JOPOIe B JIECY U BBIILUIM M3 HEro Ha MOJSIHKY C HPSIMbIM
yuyacTkoM. Korza onu yxxe nponuiu 2/9 yacTu NoJIsiHbI, TO YCIBILIATN CUTHAJ JOTOHSAIOLIET0 UX TPAKTOPA.
W3BecTHO, YTO €ciau OHM HMOWIYT 00OpaTHO, TO BCTPETATCSA Y OAHOTO Kpas Jieca, a €Clid MPOoJI0JKAT IyTh
npsMo, To y Apyroro. Omnpezaenure, BO CKOJbKO pa3 CKOPOCTh IYTEUIECTBEHHUKOB MEHbIIE CKOPOCTU
TpakTopa. Tak Kak CKOpOCTh 3ByKa MHOIO OOJIbIIIE CKOPOCTH TPAKTOPA, TO B YCIOBMAX JAaHHOU 3ajauu
MO>KHO CUHTaTh, YTO 3BYK pPAaCIPOCTPAaHSAETCS MTHOBEHHO.

4. (20 6annoB) B naGopatopum yueHble CTAJKHUBaIM MEXJIy cO00Hl HEHW3BECTHOE BEIIECTBO JIJIs
olpezieNieHus ero cBOMCTB. HaBcTpeuy npyr npyry 3amycKaiauch 1B€ OJMHAKOBBIE YACTH TAKOT'O BEIIECTBA
IpU OIpeNIeIeHHON TeMmmepaType U 3aTeM JoOMBalIuCh MX paciuiaBieHus. Ilpu ombiTe ¢ NOJTHBIM
pacraBiieHHeM 00eHx yacTel, CKOpOCTh KaXKJJOU Mepe]] COyAapeHUeM JI0JKHA Oblila paBHATHCS MUHUMYM
800 m/c, a 9TOOBI TOIBKO TOCTUYB TEMIIEpaTyphl Iu1aBiaeHus - 720 m/c. HauanbHas TeMnepaTypa BelecTBa
OJMHaKoBa B oOoux ciyuasx. Ompenenure yneibHYIO TEIUIOTY IUIABJICHMS HCCIEyeMOro BEIECTBa.
TennooObMeHOM ¢ OKpy:Karolieit cpeoil IpeHeOpeyb.

5. (15 damsoB) Ha kpyxke pagMOTEeXHUKH Y yYCHHMKa
0Ka3aJloch 3aTePTO 3HAYECHHE OJHOTO U3 PE3UCTOPOB.

10 Om 10 Om 10 Om
CobOpaB cxemMy, OH 3aMepwy 3HAYCHHE CHUIIBI TOKa, - ] I -
MPOXOJAIIETO YEPE3 HEU3BECTHBIN PEZUCTOP U MOTYUMIT 0,1 A.
Onpenenure BEIMYUHY 3aTEPTOrO PE3UCTOpA. 4B
o oL
w wr

6. (20 6annoB) Kopryc SXThl HM3rOTaBIMBAIOT W3 MOJIMMEPHOTO KOMITO3MIIMOHHOTO MaTrepuana,
COCTOSIIIETO M3 CBS3YIOIIETo (3MOKCHIHOW CMOJIBI, COCTUHSIOMEN (hparMeHThl HAMOJHUTENS B €HHbIN
MaTepuana) ¥ HamoJHUTeNs (PyOJIeHOro CTEKIOBOJIIOKHA, O0ECMEYHBAIONIETO MPOYHOCTh MaTepHana).
[110THOCTh KOMIO3UIMOHHOrO Martepuana 1500 xr/m>. Bpemst HaHeceHHs CJIOS CMOIbI COCTaBIseT 45



MUHYT, U3 KOTOpBIX 20 YXOAUT Ha 3ampaBKy 000pyI0BaHuUs nepes paboToi U ero OYUCTKY Mociie paboThl.
O6wem oxnoit 3anpaBku 40 nutpoB. Kaxknas 3ampaBka pacxomyercss Ha (JOPMUPOBAHHUE TOJIBKO OJHOTO
11€JI0T0 clIos MaTepuana. I1omans HOBEpXHOCTH KOPITyca SXThI COCTaBaseT 50 M2, a TONIINHA CTeHKH 12
MM. [locne okoH4YaHNs HaHECEeHUs MaTepualla cienyeT 12-yacoBas CylliKa B I1€UH.

Onpenenute BpeMs (OPMUPOBAHHS KOpITyca SIXTHI, a TaKKe CKOpPOCTh pacxoja marepuaia uepes
pacnbuIATENh, 00ECIICUYNBAIOIINI ero HaHeceHue (B KI/c).



8 kiace
3 BapuaHT

1. (10 6annoB) Poccmiickuii uctpedburens CY-27 uU3BECTEH TeM, YTO €ro JIBUTATEIH
SKOHOMHUYHBI B dhGeKTUBHBL. OmnpeaennuTe Kakylo MacCcy KepOCHMHAa HCIONb3YyeT TaKou
caMoJIeT 3a MoJjrvaca mojeTa ¢ Kpeicepckoit ckopocthio 1350 kxm/4, ecim KITJ] nBurareneit
75%, a ux cuna taru npu tTakom nosiere 125 kH. Y nenbHas Temnora cropanusi kepocuHa 43
MJx/kr.

Bo3moxkHoe pelienue:

77—A3
A,=F-S=F-V-t
A3:QZQ'm
_F-V-t
n= q-m
F-V-t
= = 2616kr

OtBert: 2616 Kr.

Brinmosnenue Baaa

Y4yacTHUK He IMPpUCTYIIAJI K 3aJIlaHUI0 UJIN BBIIIOJIHHII €TI0 C 0
CaMOro HadaJia HCBCPHO

Bepno 3anucana hopmyna KII/]

BepHo naiinena 3atpauennas padota

Bepho Haiinena none3Has pabora

BepHo nonyuyena urorosast popmyia
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BepHo nosiydeH 4YuCIeHHbIA OTBET

Bcero 6a/1;10B 10







2. (15 o6anuoB) /g u3MepeHHs] MPOYHOCTH MOJBOAHBIX AaNNapaTroB, MX OMYCKAalT B
CHelyalibHble LHWIMHIPUYECKHE OapoKaMepbl C BOJAOH, IUIOMIAAb MONEPEYHOrO0 CEUYEHHUs
KOTOpPBIX 5 M2, Tlepel TakuM U3MEPEHNEM YIEHBIM TPEOYETCS y3HATh, KAK MHOTO )KHIKOCTH
BBITECHSET almapar, 4To0bl OCTaBUTH 3anac. MI3BeCTHO, UTO NP NOJHOM MOTPYKEHUU CUJla
HATSDKEHUS TPOCa, 32 KOTOPBIM NMOABELIEH MOJABOJIHBIM anmapar, u3MeHwiacs Ha 1500 H.
Onpenenure, Kakoe PacCTOSIHUE HYXKHO OCTaBUTh OT IOBEPXHOCTH BOJBI JO KPBIIKH
GapokaMephl, YTOOBI Boja He BhITEKNIA U3 Hee. [ImoTHOCTE Bombl p, = 1 r/em®. Vekopenue
cBoGoaHOrO MageHus g = 10 m/c?.

Bo3mo:xHOe pemieHue:

AF:Fa
AF:p.g.V:pg.hS
aF
h=—=0,03m
p-g-S

OtBeT: 3 cM.

Breinosanenue Bbaan

VY4acTHUK HE MPUCTYNA K 33JaHUIO HJTU BBITTOJHWII €r0 C CaMOT0 Havalia 0
HEBEPHO.

BepHo HaliieHO, YTO M3MEHEHHE CUJIbI HATSKEHUS PABHO cuiie ApxuMena

BepHo Hanucana ¢popmyna cuiibl Apxumena

[Tonydyena urorosas popmyna
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BepHo nostydeH 4ucioBoi OTBET

Bcero 6as10B 15




3. (20 6as0B) Ipy3bst MyTEIIECTBOBAIM IO I0POTe B JIECY U BBILUIM U3 HETO HA MOJSHKY C
npsiMbIM ydacTkoM. Korjga oHM yxe mpouuiv 2/9 4yacTH MOJSIHBI, TO YCIBIIAIN CUTHANI
JOTOHSIIOIIETO MX TpakTopa. M3BECTHO, YTO €ClIM OHU MONAYT 0OpaTHO, TO BCTPETATCS Y
OJIHOT'O Kpasl Jieca, a €CIIN MPOJOJDKAT IYTh MPSIMO, TO Y Apyroro. Onpenenure, BO CKOJIbKO
pa3 CKOpPOCTh IyTELIECTBEHHUKOB MEHBILIE CKOPOCTH TPaKTopa. Tak Kak CKOPOCTh 3BYKa
MHOT0 00JIbIIIE CKOPOCTH TPAKTOPA, TO B YCIOBUAX JAaHHOM 3a/1a4M MOKHO CUUTATh, YTO 3BYK
pacnpocTpaHseTCss MTHOBEHHO.

Bo3moxkHoe pelienne:

2/9L - myTh, KOTOPBII MPOILIN PY3bs 10 TyaKa. 7/9L - ocTanock MpoUTH APY3bsM 10 KOHIIA
TPOIIMHKMU.

S - ocTanoch npoexaTh TPAKTOPY 10 Hayaua TPOIUHKU

PaccmoTtpum aBa ciyyas:

1) Koraa BcTpeua npor30oiIeT B Hayaie TPOIHHKU:

2
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2) Korga BcTpeua mpou30iiieT B KOHIIE TPOITMHKHU:
7
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Pemas cucremy ypaBuennii (1) u (2) [oxyunm:
Vr
—=18
4

OtseT: == 1,8 pas.
Va

BbinosiHeHune bann
YyacTHUK HE TPUCTYIAJ K 33JIaHUI0 WJIH BBITIOJIHUI €r0 ¢ CAaMOTO HavaJla HEBEPHO. 0
[IpaBunbHO IprMeHeHa GpopMyra aJisi CKOPOCTH Tea. 5
BepHo 3anucansbl 1Ba ycloBUs BCTpEUn 10
[TonyuyeH 4uCIEeHHBIN OTBET 5

Bcero 0ay10B 20




4. (20 6anaoB) B mabopaTopun ydeHbIe CTATKUBAIN MEXIY COO0N HEM3BECTHOE BEIIECTBO
JUIS1 OTIPENIETIEHUsI €T0 CBOMCTB. HaBcTpedy Apyr Ipyry 3amycKaauch ABE OJMHAKOBBIC YaCTH
TaKOro BEIIECTBA MPHU OMPEEICHHON TeMIepaType U 3aTeM TOOMBAIUCHh UX PACILIaBICHUS.
[Ipu onbITE C MOTHBIM PACIIaBIICHUEM 00EUX YacTeil, CKOPOCThb Kaxk 10 Mepes] COyJapeHueEM
noibkHa Obwia paBHATHCS MUHMMYM 800 M/c, a 4TOOBI TONBKO JOCTHYb TEMIIEPATYpPhI
wiaBieHus - 720 m/c. HawanpHas Temmeparypa BeIecTBa OJMHAKOBAa B OOOMX CIydasXx.
Omnpenenure yaenbHYI0 TEIUIOTY IUIABJICHHS HCCIEAYEMOTO BEIIecTBa. 1eriooOMeHOM ¢
OKpY>Karollen cpeioil mpeHeOpeyb.

Bo3mo:xHOe pemieHue:

PaccmoTpum aBa ciydas:

1) Korpa tena pacmiaBuiInCh:
2mV2

=2cmat+2im
VZ=2cat+21(1)

2) Korpa Tena Harpenucs 10 TeMIiepaTyphl IIaBJICHUS

2mV2

=2cmat
VZ=2cat (2)
Pemiast cuctemy ypaBHenuii (1) u (2) mosydum:
V12 = V22 + ZA

Ve —V3 K
1= _"2 _ 60800[[—

2 KT

Otger: 1 = 60800,

Breinmosanenue Baan

YyacTHUK He NpucTynal K 3aJaHUIO UJIW BBIIIOJTHUII €T0 C CaMOT'0 HavdaJila HCBCPHO. 0

3anucaH 3aKOH COXPaHEHHUs SHEPTUU JJIsl IEPBOTO cllydas

3anucaH 3aKOH COXPaHEHUs SHEPTUU JJIs1 BTOPOTO Ciiydast

[Tomyuyena nroroBast popmyna

Al Bl |O

[lony4eH YUCIEHHBIA OTBET

Bcero 60a1i10B 20




5. (15 6amnoB) Ha kpyXke pagMOTEXHUKH y YYEHUKA o

| ST |
OKa3aJIOCh 3aTCpPTO 3HAYCHHUC OIHOIO H3 PC3UCTOPOB.
10 Om 10 Om 10 Om
CobpaB cxeMy, OH 3aMepHJ 3HAYeHHEC CHIIBI TOKa, — 1
MpOoXOoaAIICTO 4YCPC3 HEU3BECTHBIN PE3UCTOP U ITOJTYUHII 4B 10 Ou

0,1 A. Onpenenute BEIMYMHY 3aTEPTOrO PE3UCTOPA.

Bo3mo:kHoe pemeHuc:

Hapucyem 3KBHBaJICHTHYIO CXEMY.

Logy =1+ Ig

U:U1+U2

U=R-Ig+R lygy =R ooy —I) + R - Iogy
U+R'I

loow, = o~ (1)

Teneps BeIpa3uM uepe3 HEU3BECTHBINM:
U=Ry - 1+R Iy (2)
Pemum cuctemy ypaBuenuit (1) u (2) u Haitnem

HCKOMOC COIIPOTHUBIICHUC:

R R
=L RT_ 15
= = M
_I I_ x 2.7

Otsert: 15 Om.
Breinosanenue Bbaan
Y4acTHUK HE TPHUCTYIAJ K 3aJaHUIO WITH BBITIOTHIII €r0 C CaMOT0 Hadayia HeBEPHO. 0
[TpaBmiibHO UCTIONB3yeTCs 3aKoH OMa JUTsl OJJHOPOJTHOTO yJacTKa IeIn 2

BepHo 3anucanbl npaBwia mapayuieIbHOTO COSTMHEHHS TTPOBOTHUKOB

BCpHO 3allMCaHbI IIpaBUJIa IIOCICA0BATCIbHOIO COCANHCHUS ITPOBOIHUKOB

[Tonydyena urorosas popmyna

N W&~ B

ITosnydeH yucneHHbIA OTBET

Bcero 60as10B 15

6. (20 6ans10B) Kopryc XTI H3rOTAaBIMBAIOT U3 MOIMMEPHOTO KOMIIO3UIIHOHHOTO MaTepuaa, COCTOSIIETO
U3 CBS3YIOLIETO (3MOKCUIHOM CMOJBI, COSAMHSAIONIEH (hparMeHThl HAMOJIHUTENS B €IUHBII MaTepuan) u
HarnoJHuTeNs (pyOJIeHOro CTEKIOBOJIOKHA, OOECIEeYMBAIOIIEro MPOYHOCTh Marepuaina). IlmoTHOCTh
KOMIIO3HIIMOHHOTO Matepuana 1500 xr/m3. Bpems HaHeceHHs CIOS CMOJBI COCTaBiseT 45 MHUHYT, U3
KOTOpBIX 20 yXOIUT Ha 3ampaBKy 00OpyIOBaHHS Iepesl paboToil M ero Oo4ucTKy mocie padorsl. O0beM
onHoi1 3anpaBku 40 muTpoB. Kaxxaas 3arpaBka pacxojryercs Ha GOpMHUPOBAHHUE TOJIBKO OJHOTO IIEJIOT0 CII0s
Matepuana. [11omaas HOBepXHOCTH KOPIyca SXThI cocTaBigeT 50 M2, a TommuHa crenkr 12 mm. ITocme
OKOHYAaHMS HAaHECEHWs MaTepuana cieayer 12-dyacoBas CylIKa B I1€UH.

Onpenenure Bpemsi (GopMuUpOBaHHS KOpITyca SXThI, a TaKK€ CKOPOCTh pacxofa Marepuaia 4epes
pacnbuIATENb, 00€CTICUNBAIOIINI €ro HaHeceHue (B Kr/c).



Pewenue:

1) OpHoli 3ampaBKM paclbUIMTENS JTOCTATOYHO JJIsi HAHECEHMsI OJHOIO IOJHOTO CJI0OSl ONpPENEICHHOMN
tonuuHbl. O0BEM MaTepuaa ciIosl paBeH MPOU3BEAECHHIO IUIOIAAN IOBEPXHOCTH Ha TOJILIHUHY CII0S

Veros =S h

OTKYZ[a MOKHO OIIPCACIUTH TOJINHUHY CJI0A U, COOTBCTCTBCHHO, KOJIUYCCTBO CJIOCB N

V.
h = Cg‘”‘ = 0,0008 M

= -15
"=

[omHoe (pabouee) Bpemst popMupoBaHus (BKIIOYAs BpeMs OATOTOBUTENBHBIX ONEPAIHii 10 U 1ocie
paboThl) paBHO, OYEBUAHO

T=t"N+ toue = 23,254

2) PaGouee BpeMs, B X0JI€ KOTOPOI'O OCYIIECTBISETCS pacX0JOBaHKE MTOATOTOBIEHHOI'O MaTepraia
tpas = t — topr = 45 — 20 = 25 mun
tpas = 1500 ¢
3anpasisgemasi Macca MaTepuana
M =V-p=60kr

Torma ckopocTh pacxojia MaTepuaia
m = M/t = 0,04 kr/c

Otser: Bpems opmupoBanus kopmyca 23,25 yaca, ckopocTs pacxoaa matepuana 0,04 kr/c.



