TEXHONOMMUECHUIA

yHvBepcuTeT dusuka 9 KJ1aCC
Bapwuanr 1

MHoronpoduibHas
ommmIimimana PTY MUPOA
2024/2025
Poccunciui Ot1OOopoYHEIH dTan

3ananme 1.

J1i1st Toro, 4TOOBI pacTONUTH Je1, uMetoluii TeMmnepatypy 1o=0 °C, u HarpeThb
MOJYYUBIIIYIOCS BOAy 10 Temmneparypel 11=50 °C morpeboBanoch 5 muHyT. B
TEYEHUE KAKOro0 BPEMEHHU Tasi Jie] (B ceKyHax)? YenbHasi TeIIOEMKOCTb BOIbI
c = 4,2 xJIx/(xkr*K), yaenpHas temiora miaBiaeHus Jpaa A = 25 k/[x/kr. Temno
COCylly TMOJBOIWIOCH paBHOMepHO. I[loTtepsmu Temna npeneOpeub. OTBET

OKPYTJIUTC OO OCJIOro 4uciia.

3ananue 2.
B 1mycTyIo IMCTEPHY MOJIOKOBO3a BMECTHMOCTBIO 27 M HAaJIMBAIOT MOJIOKO CO
ckopocThlo 5 Ji/c. CKOJIBKO MOTpeOyeTcsi BPEMEHHU, 4YTOOBI 3aIlOJIHUTH BCIO

nuctepHy? OTBET BbIpA3UTE B Yacax.

3ananme 3.

N3 ropona A no npsiMoii Jopore BbleXall MOTOLUKIIUCT CO CKOPOCThIO 15 M/c.
B 370 e Bpems u3 ropoga B B TOM ke HanpaBIEHUU BBIEXAT BEJIOCUIEIUCT CO
ckopocThio 5 M/c. PaccTostnue mexxay roponamu A u B pasno S. Yepes 10 munyT
MOTOLMKIIUCT HAXOAWICA HAa pacCTOSHUM S OT Benocuneaucra. Haiinure
paccrosgaue S. Jlopory cuuTaTh MNPSMOJUHEWHOW, a CKOPOCTH YYAaCTHUKOB

JABHXKCHUS ITIOCTOAHHBIMU.



TEXHONOMMUECHUIA

yHvBepcuTeT dusuka 9 KJ1aCC
Bapwuanr 1

MHoronpoduibHas
ommmIimimana PTY MUPOA
2024/2025
Poccunciui Ot1OOopoYHEIH dTan

3ananmue 4.

Ha paBHOMIEUHBIX Becax MOABELICHBI JBAa CIUIOIIHBIX Ipy3a: C JIEBOM
CTOPOHBI CTalIbHOM KyOuk maccoi 1590 r, a ¢ mpaBoii CTOPOHBI CBHHIIOBBIN KyOUK
o6bemMoM V = 150 cm®. [l Toro, 4To6bl ypaBHOBECHTH BECHI, CBUHIIOBEINA KYOUK
nomecTwiin B BoAy. Kakas dactb KyOa OKakeTcsl MOJ BOJIOM IpPH paBHOBECUU?
OtBer BBIpa3uTh B % W OKPYINIMTH JO LEJIOro yucia. Maccod pelyara BECOB
npeHe6pedb. [IIOTHOCTD cTamu per = 7,8 I/cM®, INIOTHOCTh CBUHIA pes = 11,3 /em?,

IUIOTHOCTH BOJBI oy = 1 r/cM®. YeckopeHue cBOOOIHOTO MajeHus IPUHAT PABHBIM

IJ__I A

g =10 m/c%

3ananme S.

K cxeme, npencraBieHHON Ha PUCYHKE, ITPUJIOKEHO HampspkeHue € = 24 B.
ComnpoTuBiieHHs] UMEIOT ciieayromue 3HadeHus: Ry = 2 Om, R, =4 Om, R3= 3 Owm,
Rs = 5Om. Ha kakomM cONpOTUBIEHWHU BBIJEISETCS HaWOOJIbIIAs MOUTHOCTH? B
OTBETE YKAKHUTE 3HAYECHHE ATOM MOIIHOCTH. BHyTpeHHuM conportusienueM IC

npeHeOpeyb.




Poccuickmin
TEXHONOr MUECHNIA

s dusuka 9 kiacce
Bapwuanr 1

MHoronpoduibHas
ommmIimimana PTY MUPOA
. 2024/2025
NP OT1OOpoYHBIN TaN

3ananmue 6.
CaMoKaT eJleT ¢ IOCTOSTHHON CKOPOCTBIO U UMEET KoJjeca paanycoM 20 cM.
Koneca coBepurarot onus 000poT 3a 200 Mc, HAWTH CKOPOCTh HUYKHEN TOYKHU KOJIeca

OTHOCHUTCIIBHO BOJUTCIIA CaMOKara.

3ananue 7.

ManeHpKoe JIETKOe TEJI0 COSAUMHEHO C IPYKMHAMM TaK, Kak ITOKa3aHO Ha
pucyHke. B HeneopMupOBaHHOM COCTOSIHMU TIPY>KUHBI UMEIOT JUTHHEL |1= 10 cM 1
I,= 30 cm, ipu 3TOM HX xecTKocTH paBHbI K1=8 H/M u k=24 H/m. Haiitu 3HaueHue

CHIJIBI, HGﬁCTBYIOHIGﬁ Ha JaHHOC TCJIO CO CTOPOHBI HepBOﬁ IIPY>XHUHEIL.

50 cm

3ananue 8.

JIBe TpyOBI MojIcOeAMHEHBI K cMecuTento. Ha kaxmoit u3 Tpyd umeercs kpaH
CIIOCOOHBIN TOJHOCTBHIO PETYIMPOBATh MOTOK B cBoeil TpyoOe. 1o omnoit Tpyde 1
teyuer Boja 10 °C, mo Tpybe 2, coorBerctBeHHo, 50 °C. H3BecTHO, 4YTO
MaKCUMaJbHBIA MOTOK uepe3 TpyOy 1 cocraBmser 2 i/c, a dyepe3 TpyOy 2,
COOTBETCTBEHHO, | JI/c, a KpaH Ha TpyOe 2 HacTpoeH Ha mpomyckanue 25% ot
notoka. Temmneparypa nmonyuusieiics Boasl coctasisier 20 °C. Haittu Ha Kakoe
IpoIycKaHUe J0JDKEH ObITh HACTPOEH KpaH 2, €CJIM MOTOK B TpyOe 1 yMEeHbIIUTCS

no 1 i/c.



MHoronpoduinbHas

(\ onmumnuaaa PTY MUPOA
2024/2025
MM POA OT1OOpoYHBIN TaN
eeper duzuka 9 kimacc
Bapwuanr 1

3aganue 9.

[TapKkTpOoHHK aBTOMOOUIIS ONIPEEIIAeT PACCTOSHUE A0 NPETSITCTBUS, U3Tydast
yJIBTPa3BYKOBbIE UMITYJILCHI U PUHUMAS UX OTPaXEHUE OT npensTcTBuil. Halitu ¢
KaKOM CKOPOCTBIO ABUIKETCS MPEMIATCTBUE, HAXOJIAIIEECS C3a1d MAIlWHBI, €CIIH
rpaguK BpEeMEHH 3ara3/IblBaHHUs] UMITYJIbCOB OT BPEMEHH UX Mepeayd BBITIISIUT

cnemyromuM 0opazoM. CKOpOCTh yabTpa3Byka B Bo3ayxe 330 m/c.
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MHoronpoduinbHas

(\ onmumnuaaa PTY MUPOA
2024/2025
MM PBA OT1OOpoYHBIN TaN
mseprter duzuka 9 kimacc
Bapwuanr 1

3aganmue 10.

Kycox npaa maccoit 1000 1 ctanu HarpeBathb ¢ moMolpio peHa B reueHuun 40
C, HAWTH KaKas J0JIs1 JIbJIa OCTAJIaCh HE pacTasBIIeH K KOHITY. | paduk 3aBUCHMOCTH
TEeMIIepaTyphl JIbJa OT BpEMEHU MPEJICTaBICH Ha pUCYHKE. Y IeTIbHAs TEIIOEMKOCTh
BOAbI Cy = 4,2 x/Ix/(xr*K), ynenbpHas TEII0oeMKOCTh Jibaa ¢, = 2,11 xJIx/(kr*K),

yAelbHas TeIUIOTa IUIaBJIeHUs Jbaa A = 25 kJ[K/KT.
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MuoronpoduibHas

C\ onmumnuana PTY MUPOA
v 2024/2025
MM P: OT1OOpoYHBIH TN
eper duzurka 9 kinacc
Bapuant 2

3ananmue 1.

st Toro, 4toOBl pacTonuTh Jea, umerolryro temmepatypy To¢=0 °C, u
HarpeTh NOJYYUBIITYIOCS Boy A0 Temrneparypsl 11=60 °C motpe6oBasoch 5 MUHYT.
B teuenue kakoro BpeMeHH Tasi1 Jies (B ceKyHaax)? Y aeabHas TerI0eMKOCTh BOJIbI
¢ = 4,2 xJIx/(xr*K), ynenpHas TerioTta miaBieHus jgpaa A = 25 kJx/kr. Temno k

CoCyly noaBoanjIoCb paBHOMCPHO. HOTepHMI/I TCIlJIa HpeHe6peqL.

3axanue 2.
B mycryto nucTepHy MOJIOKOBO3a BMECTUMOCTBIO V M3 HAJIMBAIOT MOJIOKO CO
CKOpOCThIO 5 ji/c. Haiinute 0o0beM 1UCTEpHBI V, €ciik Ha €€ MOJTHOE 3aroHEeHHE

norpe6osanock 60 MuHyT? OTBET YKaKHUTE B M°,

3ananmue 3.

CnoptcMeH 1ociie CBUCTKAa HAYMHAET JBUTAThCS PABHOYCKOPEHHO W
nmpoberaer dYeTHIPEXCOTMETPOBYIO aucTaHiuuio 3a 20 c. Haiitm ckopocTh
CIIOPTCMEHAa B TOT MOMEHT, KOrJa OH mpoOexan ¥ Bced auctanuuu. OTBET

OKPYTJIUTH JIO TIEJIOTO YKCJIa U BHIPA3UTh B M/C.



Poccuickmin
TEXHONOr MUECHNIA

yHvBepcuTeT dusuka 9 KJ1aCC
Bapuant 2

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
2024/2025
OT1OOpoYHBIH TN

3aganue 4.

Ha paBHOmIEUHBIX Becax MOJBEIIEHBI JBa CIUIOLIHBIX TI'py3a: C JIEBOU
CTOpPOHBI CTAJIbHOM KyOuK Maccoi 1,4 Kr, a ¢ mpaBoil CTOPOHBI CBUHIIOBBIM KyOUK
06bemMoM V = 200 cm. Jlns Toro, 9to6bl ypaBHOBECHTH BECHI, CBUHIIOBBINA KYOHK
nomecTwy B Boay. Kakast yactb kyOa okakeTcst HaJl BOJoi ipu paBHOBecuu? OTBET
BBIPA3UTh B % W OKPYTIUTH J0 LEJNOro yncia. Maccoit ppluara BecoB MpeHEOpeyb.
II10THOCTB CTaNU per = 7,8 r/cM°, MIOTHOCTh CBUHLA Pz = 11,3 r/cM3, mimoTHOCTS

BobI pp= 1 r/cM®. YckopeHue cBo6OIHOrO NMaieHus IPUHATE PpaBHbIM g = 10 M/c?.

L L

IJ__I A

3ananmue 5.

K cxeme, npencTaBieHHON Ha PUCYHKE, MPUIIOKEHO HampsikeHue € = 24 B.
ConpotuBieHuss UMEIOT caeayromue 3HadeHus: R1=2 Om, R2=4 Om, R3= 3 Owm,
Rs=5 OM. Ha kakoM CONpOTUBIEHHUH BBIAETSAETCS HAaWMMEHbIIAs MOIIHOCTH? B
OTBETE YKa)KUTE 3HAYECHHUE 3TOW MOIIHOCTH. BHyTpeHHUM conpoTtuiennem IJ[C

npeHeopedb.
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TEXHONOMMUECHUIA

yHvBepcuTeT dusuka 9 KJ1aCC
Bapuant 2

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
2024/2025
Poccuicun OTOGOpPOYHBIH dTam

3aganue 6.
CaMoKaT eZIeT ¢ IOCTOSIHHOM CKOPOCTBIO U UMEET Koseca paguycom 20 cM.
Koneca cosepmator ogun o6opot 3a 200 Mc, HaATH CKOPOCTb BEpPXHEW TOUYKH

KOJIECa OTHOCUTCIIBHO BOAUTCIA CaMOKarTa.

3ananmue 7.

MaiieHpKO€ JIETKOE TEI0 COEIUHEHO C IPYKHHAMM TaK, KaK IOKa3aHO Ha
pucyHke. B HemeopMUpOBaHHOM COCTOSHUU MPYKHUHBI KIMEIOT JIHHEI 1= 10 cM u
l,= 30 cMm, npu 3TOoM HX kecTKOCTH paBHbl Ki=8 H/M u k=24 H/m. Haiitu

N3MCHCHHUC AJIMHBI HCpBOﬁ IMPY>XUHBI C ) KECTKOCTBIO kl. OtBeT BBIPA3UTH B CM.

ky ka

50 cm

3ananue 8.

JIBe TpyOBI oicOeIMHEHBI K cMecuTeno. Ha kax o u3 Tpyd uMmeercst Kpa
CIIOCOOHBIN TOTHOCTHIO PETYIUPOBATh MOTOK B cBoed TpyOe. Ilo omnoil Tpyde 1
teuer Boma 10 °C, mo TpyOe 2, coorBercTBeHHO, 50 °C. W3BecTtHO, UTO
MaKCHUMaJIbHBI TOTOK dYepe3 TpyOy 1 cocraBmser 1 n/c, a dyepe3 TpyoOy 2,
COOTBETCTBEHHO, | JI/c, a kpaH Ha TpyOe 2 HAcTpoeH Ha mporyckanue 25% oT
notoka. Temmnepatypa nonyuuBiiericss Boasl coctaniser 20 °C. Haittu Ha kakoe

MPOMYyCKaHUE JOJIKEH ObITh HACTPOEH KpaH 2, €CJIU MOTOK B TpyOe 1 yBenuuuTcs 10

2 1/c.



MuoronpoduiibHas

C\ onmumnuana PTY MUPOA
2024/2025
MM PBA OT1OOpoYHBIH TN
mseprter dusuka 9 kinacc
Bapuant 2

3aganue 9.

[TapkTpoHUK aBTOMOOWIIS ONIPEACIISIET PACCTOSIHUE JI0 MPETISITCTBUS, U3JTydast
YJIBTPa3BYKOBBIC UMITYJILCHI U IPUHUMAS UX OTpakKeHUE OT npenarcTBuid. Haiitu ¢
KaKOW CKOPOCTBIO JBWKETCSA TMPEMATCTBUE, HAXOJSIIEECs C3ald MallWHBI, €CIU
rpaduK BpEMEHH 3ama3/IbIBaHUsI UMITYJbCOB OT BPEMEHH UX TEpeayd BBITJISIUT

cienyromum odpazom. CKOpocTh yibTpa3Byka B Bozayxe 330 m/c.
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MuoronpoduiibHas

(\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBIH TN
eeper dusuka 9 kinacc
Bapuant 2

3ananmue 10.

Kycok npaa maccoit 400 r ctayiiu HarpeBaTh ¢ moMoIisio ¢heHa B reueHuu 40 c,
HaWTU Kakas J0Jis JbJa OCTajlach HE pacTasBIlell K KoHIy. ['paduk 3aBUCUMOCTH
TeMIIEpaTypPhl JibJla OT BPEMEHHU MPEJICTABIICH HAa PUCYHKE. Y JIeJIbHAs TEIJIOEMKOCTh
BOojbI Cy = 4,2 kJIx/(xkr*K), ynenbHast TenmiaoeMKocTh Jbaa ¢y = 2,11 kJ[x/(kr*K),

yJeJibHas TEIJI0Ta IUIaBieHus jabaa A = 25 kJK/Kr.

tc



Poccuickmin
TEXHONOr MUECHNIA

s dusuka 10 kacc
Bapuanr 1

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
. 2024/2025
NP OTOopoUHBI 3TaM

3aganue 1.

MaiieHbKoe JIETKOe TEJIO0 COCTUHECHO C TMPYKWHAMH TaK, KaK MOKa3aHO Ha
pucyHke. B Hete(hopMUpOBAaHHOM COCTOSIHMH TIPY>KUHBI UMEIOT JHHBI 1= 10 cM u
l,= 30 cM, mpu 3TOoM uX xectkoctu paBHbl K1=8 H/m u ky=24 H/m. Haiitu

3HAYEHUE CUJIbL, IEUCTBYIOIIEN HA JAHHOE TEJIO CO CTOPOHBI IEPBOM MPYKUHBI.

kq ka

50 cm

3aganue 2.

J11st TOTO, 4TOOBI pACTOMUTH JIeI, UMEtoIui Temiiepatypy 1o=0 °C, u HarpeThb
MOJIyYMBIIytOCcst Boxy Ao temrepatypsl 11=50 °C morpebGoBaioch 5 mMunyT. B
TEUEHHE KaKOIro BPEMEHHM Tasij jief (B ceKyHaax)? YaenbHasl TEII0EMKOCTh BOJIbI
¢ = 4,2 xJIx/(xkr*K), ynenpHas TerioTa riaBiaeHus jgpaa A = 25 kJx/kr. Temno k
COCylly MOJABOAWIOCH paBHOMEepHO. IloTepsmMu Temna mnpeHeOpeub. OTBET

OKPYTJIUTE J0 LIEJIOrO YUCIa.

3ananmue 3.

KocmonaBT OpocaeT kaMeHb C POBHOM TOPU30HTAILHOM TUIomIaku Ha JIyHe
oA yriioM o = 30° K TOPU30HTY €O CKOPOCThIO Vo = 7 M/c. Ha paccrossaum L = 10 m
OT KOCMOHABTa HAaXOJUTCSA KOCMHYECKHIH KOpaOJsib BBICOTOM h = 2,6 M M JIUHOMN
b =1,5 m. CMOXeT T KaMEeHb TIepeJIeTeTh Yepe3 KOCMUYCCKUN KOpadJib U yIacTh
Ha noBepxHocTh JlyHbl, ecnmu Mmacca Jlynsl M, = 7,35-10%? kr, paguyc JlyHbl

Rin = 1738 km? HaliTu MmakcuMalibHYI0 BBICOTY moabemMa H kaMHs (B MeTpax).



MuoronpoduiibHas

(\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBIH TN
eeper ®dusuka 10 knacc
Bapuanr 1

3ananue 4.
Camokar efeT ¢ MOCTOSSHHOW CKOPOCTBIO M UMEET KoJjeca paauycoM 20 cM.
Koneca coepmiator ogun o60opot 3a 200 Mc, HATH CKOPOCTH HIDKHEN TOYKH KoJleca

OTHOCHUTCIBHO BOAUTCIIA CaMOKaTa.

3aganue 5.

Kycoxk apaa maccoit m = 1000 r ctaiau HarpeBaTh ¢ TOMOIIBIO ()eHa B TCUCHHE
t =40 c, HaliTu Kakas JOJs JbJa OCTaJach HE pacrasBiield K KoHIy. [ 'paduk
3aBUCUMOCTHU TEMIIEPATYPHI JIbJIa OT BPEMEHU MPEICTABICH HA PUCYHKE. Y IeJIbHas
TEIJIOEMKOCTh BOABl Cy = 4,2 x/[x/(kr*K), ynenpHas TEMJI0EMKOCTh Jibla

cn = 2,11 xJx/(xkr*K), yaenpHas TerioTa miaBiaeHus Jbaa A = 25 kJHk/Kr.

/

t.c



MuoronpoduiibHas

(\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBIH TN
eeper ®dusuka 10 knacc
Bapuanr 1

3amanue 6.
Haitn xakol BBIMIPBIII B CUJIE JAET MPEACTABICHHAS HA PUCYHKE CUCTEMA

n3 0JIokoB. Bce 010ku cunTaTh HEBCCOMBIMHU, HUTHU HCPACTAKUMBIMU.

//////,f/ Yy \//

2)

3apanue 7.

Bo3nymiHeii map, HAamOJIHEHHBIA TEIWMEM, OIYCKAETCA C TOCTOSHHOU
cKkopocThio BHU3. K mapy npuBsizana ogqHopoaHas HUTKA aauHoi | = 1 M 1 maccoi
m =20 r. Kakas dacThb BepeBKH OyJeT JIe)KaTh Ha 3emJle, Korja Imap OyaeT

HenoaBmkeH? Cuia CONPOTHBIICHHS BO3AyXa, AeHCTBYomIas Ha map, pasHa 0,1 H.



MuoronpoduiibHas

C\ ommamnuana PTY MUPOA
1 2024/2025
MM P OT1OOpoYHBIH TN
inseponer dusuka 10 kiacc
Bapuanr 1

3aganue 8.
Haiitu Tok uepe3 0003HaUeHHBIN PE3UCTOP, €CITU BCE PE3UCTOPHI OJUHAKOBBIC
1 ux conpotusieHue paBHo R = 10 Owm, Bce uctounuku I/1C ouHaKOBbIE U PABHbI

¢ =30 B.

]

3aganue 9.

JIBe TpyOBI MoJIcOeTMHEHBI K cMecuTero. Ha kaxxoit u3 TpyO umeercs KpaH,
CIIOCOOHBIN TIOJIHOCTBIO PETYJIMPOBATh MOTOK B cBoel TpyoOe. [lo oxHolt Tpybde 1
tedyer Bojga 10 °C, mo Tpybe 2, coorBerctBeHHO, 50 °C. W3BecTHO, 4TO
MaKCHUMaJIbHBI TOTOK dYepe3 TpyOy 1 cocraBmser 2 i/c, a dyepe3 Tpyoy 2,
COOTBETCTBEHHO, | JI/c, a KpaH Ha TpyOe 2 HAcTpoeH Ha mporyckanue 25% oT
notoka. Temmneparypa nonyuuBiiercss Boasl coctanisier 20 °C. Haittu Ha kakoe
MPOITYCKaHUE JIOJKEH OBITh HACTPOCH KpaH 2, €CliK MOTOK B TpyOe | yMeHbIIHUTCS

o 1 1/c.



MuoronpoduiibHas

(\ onmumnuana PTY MUPOA
2024/2025
MM PBA OT1OOpoYHBIH TN
mseprter ®dusuka 10 knacc
Bapwuanr 1

3aganue 10.

[TapkTpoHUK aBTOMOOWIIS ONIPEIEISET PACCTOSHUE JI0 MPETSATCTBUS, U3Tydast
yIIBTPa3BYKOBBIC UMITYJIBCHI M IPUHUMAS UX OTPaKEHHE OT ImpensTcTBuil. Halitu ¢
KaKOW CKOPOCTBIO JBWXKETCSA MPEMATCTBUE, HAXOJAIIEeCs C3ay MAaIlUHBI, eClu
rpaduK BpEMEHH 3ama3/IbIBaHUsI UMITYJbCOB OT BPEMEHH UX TEpeayd BBITJISIUT

cienyromum odpazom. CKOpocTh yibTpa3Byka B Bozayxe 330 m/c.
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Poccuickmin
TEXHONOr MUECHNIA

s dusuka 10 kacc
Bapuant 2

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
. 2024/2025
NP OTOOpOoYHBIN ATAMN

3aganue 1.

MaiieHbKoe JIETKOe TEJIO0 COCTUHECHO C TMPYKWHAMH TaK, KaK MOKa3aHO Ha
pucyHke. B Hete(hopMUpOBAaHHOM COCTOSIHMH TIPY>KUHBI UMEIOT JHHBI 1= 10 cM u
l,= 30 cM, mpu 3TOoM uX xectkoctu paBHbl K1=8 H/m u ky=24 H/m. Haiitu

N3MCHCHUC AJINHBI HepBOﬁ MMPY>XUHBI C ) KECTKOCTBIO k]_. OTBeT BbIPA3UTH B CM.

kq ka

50 cm

3aganue 2.

J11st TOro, 4TOOBI pacTONUTS Jie, uMetoluii TeMmnepatypy To=0 °C, u HarpeTh
MOJIYYUBIIYIOCST BoAy 10 TemmepaTypbl T1=60 °C morpeboBanock 5 MuHyT. B
TEYEHUN KAKOTO BpeMeHH (B CEKyHJaX) HarpeBajach Bojaa? YenbHas
TeII0eMKocTh BoJbl ¢ = 4,2 x/[x/(xr*K), yaenpHas TerioTa TUIaBICHUS JIbJa
A =25 kJlx/kr. Terio k cocymy moaBOAMIIOCH paBHOMepHO. [loTepsmMu Tera

npeHeopedb.

3ananue 3.

KocMonaBT Opocaet kaMeHb ¢ pOBHOUM TOPHU30HTAIBHOM TUIOMIAAKU Ha JIyHe
oA yriioM o = 60° K TOpU30HTY €O CKOPOCThIO Vo = 7 M/c. Ha paccrossaum L = 10 m
OT KOCMOHABTa HaXOJUTCSA KOCMHYECKHH KOpaOJsib BBICOTOM h = 2,6 M M JIUHOMN
b =1,5 m. CMOXeT T KaMEeHb TIepeJIeTeTh Yepe3 KOCMUYSCKHA KOpadiib U yIacTh
Ha nosepxHocTh JlyHbl, ecnmu Mmacca Jlynsl M, = 7,35-10%? kr, paguyc JlyHbl
Rp = 1738 km? HaiiTi MakcuMalnbHyI0 BBICOTY noabeMa H kamust (B meTpax). OTBeT

OKPYIJIMTBH A0 OCJI0ro 4mcia.



MuoronpoduiibHas

(\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBI ATan
eeper ®dusuka 10 knacc
Bapuant 2

3ananue 4.
CaMoKaT eZ1eT ¢ IOCTOSIHHOM CKOpPOCTBIO U MMeEeT Kojeca paauycoM 20 cM.
Koneca cosepmator ogun o6opot 3a 200 Mc, HaATH CKOPOCTb BEpPXHEW TOUYKH

KOJ€Ca OTHOCUTCJIBHO BOAUTCIIA CaMOKarTa.

3ananmue S.

Kycok npaa maccoit 400 r cTayim HarpeBaTh ¢ MoMoIIbio ¢heHa B reueHuu 40 c,
HAWTH Kakas JIOJIsl JibJla OCTajach HE pacTasBIIei K KOHIy. ['paduk 3aBUCUMOCTH
TEeMIIepaTyphl JIb/Ia OT BPEMEHH MPEACTABICH HA PUCYHKE. Y IeIbHAs TeIJIOEMKOCTh
BoAbl Cy = 4,2 kJ[x/(kr*K), ynenpHas TemioeMKocTh Jpaa c; = 2,11 x/[x/(kr*K),

yAeNbHas TEIJI0Ta TUTaBjaeHus Jbaa A = 25 kJK/KT.

t.c



MuoronpoduiibHas

(\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBI ATan
eeper ®dusuka 10 knacc
Bapuant 2

3ananmue 6.
Haiit Kakol BBIMIPBILI B CUJIE JAET MPEICTABICHHAS HA PUCYHKE CHUCTEMA

n3 0JIokoB. Bce 010ku cunTaTh HEBCCOMBIMHU, HUTHU HCPACTAKUMBIMU.

3ananue 7.

Bo3nymiHeii map, HAamOJIHEHHBIA TEIWMEM, OIYCKAETCA C TOCTOSHHOU
CKopocThio BHM3. K mapy nmpuBsizaHa oJJHOpOHast HUTKa JyiMHOM 1 M 1 maccoii 10 r.
Kakast gactp BepeBkH OyAeT JIeKaTh Ha 3eMJie, Korja Imap OyJeT HETOJBYKCH ?

Cuia conpoTUBIEHUS BO3AyXa, IeUCTBYOIas Ha map, paBHa 0,05 H.



MuoronpoduiibHas

C\ ommamnuana PTY MUPOA
1 2024/2025
MM P OT1OOpoYHBI ATan
inseponer dusuka 10 kiacc
Bapuant 2

3axanue 8.

Haiitu Tok uepe3 0003HaUeHHBIN PE3UCTOP, €CITU BCE PE3UCTOPHI OJUHAKOBBIC

1 ux conpotusieHue paBHo R = 10 Owm, Bce uctounuku I/1C oquHaKOBbIE U PABHbI

¢ =30 B.

b L

eed T —

3aganue 9.

JIBe TpyOBI MoJIcOeTMHEHBI K cMecuTero. Ha kaxxoit u3 TpyO umeercs KpaH,
CIIOCOOHBIN TIOJIHOCTBIO PEryJMpPOBaTh MOTOK B cBoel TpyoOe. [lo oxHolt Tpybde 1
tedyer Bojma 10 °C, mo Tpybe 2, coorBerctBeHHO, 50 °C. HM3BecTHO, 4TO
MaKCHUMaJIbHBI TOTOK dYepe3 TpyOy 1 cocraBmser 1 n/c, a dyepe3 TpyoOy 2,
COOTBETCTBEHHO, | JI/c, a kpaH Ha TpyOe 2 HAcCTpoeH Ha mpormyckanue 25% oT
noroka. Temneparypa nonyuuBiiericss Boasl coctapisier 20 °C. Haittu Ha kakoe

IIPOINyCKaHKE JOJKEH ObITh HACTPOEH KpaH 2, €CJIM IOTOK B TpyOe 1 yBeaIuunTCs 10
2 n/c.



MuoronpoduiibHas

C\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBI ATan
eeper ®dusuka 10 knacc
Bapuant 2

3ananue 10.

[TapkTpoHUK aBTOMOOWIIS ONIPEACIISIET PACCTOSIHUE JI0 MPETISITCTBUS, U3JTydast
YJIBTPa3BYKOBBIC UMITYJILCHI U IPUHUMAS UX OTpakKeHUE OT npenarcTBuid. Haiitu ¢
KaKOW CKOPOCTBIO JBMIKETCS TIPEMATCTBUE, HAXOJAIIECECS C3aad MAaIIUHBI, €Clu
rpaduK BpEMEHH 3ama3/IbIBaHUsI UMITYJbCOB OT BPEMEHH UX TEpeayd BBITJISIUT
cienyromum odpazom. CKOpocTh yibTpa3Byka B Bozayxe 330 m/c.
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TEXHONOMMUECHUIA

Depenres dusuka 11 kmnacc
Bapuanr 1

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
2024/2025
Poccuicun OTOGOpPOYHBIH dTam

3ananme 1.

J171s1 TOrO, 4TOOBI PACTONHUTH Jie, UMetroIui Temnepatypy Io=0 °C, u HarpeTh
MOJIYYUBIIIYIOCS BOAy a0 Temmeparypel 11=50 °C morpeboBaioch 5 mMunyT. B
TEYEHUE KaKOro BpeMEHH Tasul Jieq (B cekyHnax)? YaenabHas TerI0eMKOCTh BOJIBI
¢ = 4,2 xJIx/(xr*K), ynenpHas TerioTta miaBieHus jgpaa A = 25 kJx/kr. Temno k
COCyNly TMOJBOAWIOCH paBHOMepHO. IloTepsmu Temna mnpeHeOpeub. OTBET

OKPYTJIMTC OO OCJIOro 4uncjia.

3aganue 2.

B cocyne oOvemMom Vi Haxoauics BO3IYyX, COJEpXKAIlUA HEKOTOPOe
Koanm4ecTBO 030Ha O3 npu Temrieparype T1 1 JaBiieHUH P1. Yepes3 HEKOTOpoe BpeMs
030H TMOJHOCTBIO pacmajcs Ha MOJEKYJSIpHbIM  Kuciaopod. JlaBieHue
MOJIYYMBILIETOCs ra3a Mpu TeMIIEpaType 12 0Ka3anoch paBHO UCXOAHOMY JIaBJIICHUIO
P1 IIEepBOHAYAIIBHOW CMECH Ta30B. HallTh mepBOHAYagIbHOE YKMCIO MOJIEM O30HA B

cocy/ie, €Cliv MOJIYYHBIIHUICS BO3yX CTal 3aHUMATh 00beM V.

3ananue 3.

MaJieHbKOe JIETKOE TEeJIO COCIUHEHO C MPYKHHAMHU TaK, KaK IMOKa3aHO Ha
pucyHnke. B HeneopMupOBaHHOM COCTOSIHUM MTPYKUHBI UMEIOT JUTHHEI |1 = 10 cM 1
l,= 30 cm, pu 3TOM mX kecTkocTH paBHBI Ki=8 H/M m ko=24 H/m. Haiitn

3HAYEHHE CUJIbL, ICMCTBYIOLIEH HA JAHHOE TEJIO CO CTOPOHBI EPBOMU MPYKUHBI.

ky ky

50 cm



MuoronpoduiibHas

C\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBIH TN
eper ®duzuka 11 kmace
Bapuanr 1

3ananue 4.
Camokar efieT ¢ MOCTOSHHOM CKOPOCThIO U UMeeT Koisieca paanycom 20 cM.
Koneca coepiraror oun 060pot 3a 200 Mc, HAWTH CKOPOCTh HUKHEN TOYKH KoJieca

OTHOCHUTCIBHO BOAUTCIIA CaMOKaTa.

3ananme 5.

Kycoxk apaa maccoit m = 1000 r ctaiau HarpeBaTh ¢ TOMOIIBIO ()eHa B TCUCHHE
t = 40 c, HaliTu Kakasg J0JS JpJa OCTaJach He pacTasBiiell K KoHiy. ['paduk
3aBUCUMOCTH TEMIIEPATYPHI JIbJIa OT BPEMEHU MPEACTABICH Ha PUCYHKE. Y JebHas
TEITIOEMKOCTh BOJBI Cy = 4,2 kJIx/(kr*K), yaenpHas TemioeMKocTs Jpaa ¢, = 2,11

kJx/(kr*K), ynenpHas TerioTa miaBiaeHus abaa A = 25 kJK/Kr.
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TEXHONOMMUECHUIA

yHvBepcuTeT dusuka 11 KJ1aCC
Bapuanr 1

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
2024/2025
oo OTOOpPOYHBIH dTAIT

3axanue 6.
Haiiti xakoii BBIUTPBIINI B CHJIE J1a€T MpEJCTaBICHHAs Ha PUCYHKE CHUCTEMa

n3 0JIokoB. Bce 010ku cunTaTh HCBCCOMBIMH, HUTH HCPACTAKUMBIMHU.

SIS

3apanue 7.

Bo3nymHeii map, HAamoOJIHEHHBIA TEIUMEM, OIYCKAETCd C TOCTOSHHOU
cKopocThio BHU3. K mapy npuBsizana oqHOpoaHas HUTKA JuIHHOHM | = 1 M 1 Maccoi
m =20 r. Kakas gactp BepeBKM OyAeT JexaTh Ha 3emiie, Korja map Oyner

HenoABWKeH. Cuia CONpOTUBIICHUS BO3AyXa, AeiCTBYIomas Ha map paBHa 0,1 H.

3aganue 8.
Haiitu Tok uepe3 06003HaYeHHBIN PE3UCTOP, ECITH BCE PE3UCTOPHI OJUHAKOBBIC
u ux conpotusienue paBHo R = 10 Owm, Bce ucrounuku 3/1C oguHaKOBbIE U PABHBI

¢ =30 B.
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MuoronpoduibHas

C\ onmumnuana PTY MUPOA
v 2024/2025
MM P: OT1OOpoYHBIH TN
eper ®duzuka 11 kmace
Bapuanr 1

3aganue 9.

JIBe TpyOBbI nojcoeuHeHbl kK cmecuTento. Ha kaxaoi u3 Tpyd uMmeercs KpaH
CIIOCOOHBINM MOJHOCTBIO PEryJIUpoBaTh MOTOK B cBoel TpyOe. Ilo oanoii Tpyde 1
teder Boaa 10 °C, mo Tpybe 2, coorBercTtBeHHo, S50 °C. W3BecTtHO, 4YTO
MaKCUMaJIbHbIH MOTOK Yepe3 TpyOy 1 cocraBiser 2 i/c, a uyepe3 Tpyoy 2,
COOTBETCTBEHHO, | Ji/c, a kpaH Ha TpyOe 2 HAcCTpOeH Ha mpomyckaHue 25% ot
noroka. Temneparypa nonyuuBiieiicss Boasl coctaBisier 20 °C. Haiitu Ha kakoe
NPOIyCKaHWE JTIOJKEH ObITh HACTPOEH KpaH 2, €U MOTOK B TpyOe 1 yMeHbIIUTCA
o 1 1/c.

3aganue 10.

[TapkTpoHNK aBTOMOOUIIS OIIPENEISIET PACCTOSIHUE A0 MPENSATCTBUS, U3ITydast
yJIBTPa3BYKOBBIE HMITYJILCHI M IIPUHUMAS UX OTpakKeHHUE OT NpenarcTeuil. Haiitu ¢
KAKOM CKOPOCTBIO JBHMIKETCS NPEISTCTBUE, HAXOISAILIEECs C3a4y MAIIWHBI, €CIU
rpavK BPEMEHHU 3ama3/ibIBaHUSI UMITYJIbCOB OT BPEMEHHU UX Mepefadd BBITJIAIUT

cienyrom oopazom. CKopocTh yiabTpa3Byka B Bo3ayxe 330 m/c.
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Poccuickmin
TEXHONOr MUECHNIA

s dusuka 11 kiacc
Bapuant 2

MHoronpoduibHas
ommMmIimimaga PTY MUPDA
. 2024/2025
NP OTOopoUHBI 3TaM

3ananmue 1.

st Toro, 4ToOBI PAaCcTOMHUTH JIeJ, UMerIuid Temrepatypy To=0 °C, u
HarpeTh MOJYYMBIIYIOCS BoAy a0 Temmepatypbl 1= 60 °C mnorpeboBasioch
5 munyT. B TeueHun kakoro BpeMeHH (B CEKyHJaX) HarpeBajgach Boga? Y aelbHas
TerIoeMKocTh Boabl ¢ = 4,2 x/[x/(kr*K), yaenbHas TemjaoTa TUIaBICHUS JIbJa
A =25 kJIx/kr. Terio k cocyny moaBoauiiock paBHoMepHO. [loTepsimMu Tera

npeHeOpeyb.

3aganue 2.

B cocyne oOwemMom Vi Haxomuics BO3AYyX, COAEpKalIUi HEKOTOPOE
Koanm4ecTBO 030Ha O3 npu Temrieparype T1 1 JaBiieHUH P1. Yepes3 HEKOTOpoe BpeMs
O30H TMOJIHOCTBIO pacrhayicsi Ha MOJIEKYJISIpHBINA Kuciopod. O0beM MOTydrBIIETOCS
rasa rpu Temreparype 2 U JaBJIeHUU P2 OKa3aJcsi paBHBIM UCXOJHOMY 00beMy V1
MEPBOHAYAIBHON CMeCH ra3oB. HalTh mepBOHaYaIbHOE YMCIO MOJIEM 030HA B

cocyJe.

3ananue 3.

MaJieHbKOe JIETKOE TEeJIO COCIUHEHO C MPYKHHAMHU TaK, KaK IMOKa3aHO Ha
pucyHnke. B HeneopMupOBaHHOM COCTOSIHUM MTPYKUHBI UMEIOT JUTHHEI |1 = 10 cM 1
l,= 30 cM, mpu 3TOM HX >xecTKocTH paBHBI K1 =8 H/M u ko= 24 H/m. Haiitu

W3MEHEHUE JTUHBI TIEPBOM TPYKHHBI C )KECTKOCTHIO K1. OTBET BBIPa3UTh B CM.

kq ky

50 cm



MuoronpoduiibHas

C\ onmumnuana PTY MUPOA
2024/2025
MM POA OT1OOpoYHBIH TN
eper ®duzuka 11 kmace
Bapuant 2

3ananue 4.
CaMoKaT eZIeT ¢ IOCTOSIHHOM CKOPOCTBIO U UMEET Koseca paguycom 20 cM.
Koneca cosepmator ogun o6opoT 3a 200 Mc, HAWTH CKOPOCTh BEPXHEH TOUYKHU

KOJ€Ca OTHOCUTCJIBHO BOAUTCIIA CaMOKarTa.

3ananmue S.

Kycoxk npaa maccoit 400 r cTaim HarpeBaTh ¢ MoMoIIbio ¢heHa B TeueHuu 40 c,
HAWTH Kakas JIOJIs JibJla OCTajach HE pacTrasBilied K KOHIy. ['paduk 3aBUCUMOCTH
TeMIIepaTyphl JIb/Ia OT BPEMEHH MPEACTABICH HAa PUCYHKE. Y IeTIbHAs TEINIOEMKOCTh
BoAbl Cy = 4,2 kJ[x/(kr*K), ynenapHas TemioeMKocTh Jpaa c; = 2,11 x/[x/(kr*K),

yJelbHas TeIJIoTa IUIaBieHus jJbaa A = 25 kJK/Kr.
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MuoronpoduiibHas

C\ ommamnuana PTY MUPOA
\ 2024/2025
MM PS OT1OOpoYHBIH TN
inseponer dusuka 11 knacc
Bapuant 2

3axanue 6.
Haitn xakol BBIMIPBIII B CUJIE JAET MPEACTABICHHAS HA PUCYHKE CUCTEMA

n3 0JIokoB. Bce 010ku cunTaTh HCBCCOMBIMHU, HUTHU HCPACTAKUMbBIMHU

3apanue 7.

Bo3nymiHeii map, HAamOJMHEHHBIA TEIUMEM, OITYCKAETCA C TOCTOSHHOU
cKopocThio BHU3. K mapy npuBsizana oqHOpoAHAs HUTKA JuIHHOM | = 1 M 1 maccoi
m =10 r. Kakas gactb BepeBKM OyAeT JexaTh Ha 3emiie, Korja map Oyner

HenoaBKeH? Cuia CONpOTUBIICHUS BO3yXa, IecTByomas Ha map pasHa 0,05 H.

3aganue 8.
Haiitu Tok uepe3 06003HaYeHHBIN PE3UCTOP, ECITH BCE PE3UCTOPHI OJUHAKOBBIC
u ux conpotusienue paBHo R = 10 Owm, Bce ucrounuku 3/1C oguHaKOBbIE U PABHBI

¢ =30 B.

]




Poccuickmin
TEXHONOr MUECHNIA

yHvBepcuTeT dusuka 11 KJ1aCC
Bapuant 2

MHoronpoduibHas
@ onummmaga PTY MHPOA
b 2024/2025
MWUP: OTOopoUHBI 3TaM

3aganue 9.

JIBe TpyOBbl moAcoeIMHeHbl K cMmecuTento. Ha kaxaoi u3 Tpyd umeercst KpaH
CIIOCOOHBINM MOJHOCTBIO PEryJIUpoBaTh MOTOK B cBoel TpyOe. Ilo oanoii Tpyde 1
teuer Boma 10 °C, mo TpybOe 2, coorBerctBeHHO, 50 °C. W3BecTHO, 4TO
MaKCUMaJlbHbIH MOTOK 4epe3 TpyOy 1 cocraBmser 1 n/c, a uyepe3 TpyOy 2,
COOTBETCTBEHHO, | JI/c, a kpaH Ha TpyOe 2 HAcTpoeH Ha mpomyckanue 25% oT
noroka. Temneparypa nonyuuBiieiicss Boasl coctaBisier 20 °C. Haiitu Ha kakoe
IPOIyCKaHUE IOKEH OBITh HACTPOEH KPaH 2, €CJIM MOTOK B TpyOe 1 yBeauuuTcs 10

2 n/c.

3aganue 10.

[TapKkTpOHUK aBTOMOOWIIS ONIPEACIISET PACCTOSHHE JI0 MPETISITCTBUSI, U3Tydast
YIIBTPa3BYKOBBIC UMITYJILCHI U IPUHUMAS UX OTPaKEHHUE OT NpenarcTBuid. Haiitu ¢
KaKOH CKOPOCTBIO JBWIKETCS MPEIATCTBUE, HAXOJAIIeeCs C3ayd MAaIlluHBI, €CIU
rpaduK BpEMEHHM 3ama3/IbIBaHUsI UMITYJbCOB OT BPEMEHH UX TEpe/aud BBITJISIAT

cienyrorum odpazom. CKOpocTh yiabTpa3ByKka B Bo3ayxe 330 m/c
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