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3aganue Nel
ITap maccoii 3m co ckopocThio Vv = 12 M/C HCIIBITHIBAET JI000BOE

abCOJIIOTHO yHpYroe CTOIKHOBEHHE C IIapoM Macchl 2m, KOTOPBIH 10 yAapa
MOKOWJICA. DTOT LIap, B CBOIO OYepelb, TAKXKE UCIIBITHIBAET a0COJIOTHO YIIPYTroe
71000BO€ CTOJIKHOBEHHE C ILIAPOM MacChl m, KOTOPbIH J10 yaapa nokousics. Haiitu
CKOPOCTB MOCJIEHETO 111apa II0C/Ie CTONKHOBeHUS. OTBET BBIPA3UTh B M/C U
OKPYTJIUTH A0 LEJIOro YUCa.
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3aganue No2

B nome 6 koMHaT KyOu4eckoit (popMsel, IPHUUYEM 5 KOMHAT — Ha IIEPBOM
sTaxe, a onHa (Nel) — Ha BropoM. Bce KOMHATBI OZIMHAKOBBIE U OTAEISIOTCS OT
JAPYTHUX KOMHAT WJIM OT OKPY KaKOILEro pOCTPaHCTBA OJUHAKOBBIMHA CTEHKAMH. Y
KaXJI0H KOMHAThI 6 CTEHOK (FOpU30HTAIbHBIE CTEHKH HE OTJIMYAKOTCS OT
BEPTHKAJILHBIX ). OTOIUIEHHE [IPOBEIEHO TOJNBEKO B KOMHATy Ne3 u B Hel
nonnepxkuBaercs temneparypa +400C. Halitu TemnepaTtypy B komHate Ne6
(ueHTpasibHas KOMHATA Ha TIEPBOM 3Ta)X<e, HAa PUCYHKe He BUHA). TemmepaTypa
OKPY’KaIOLIEH CPeIbl U TPyHTa MOXKHO CUHTATh HeM3MeHHO# u paBHoi 00C. OTBer
BLIPA3UTh B Ipajycax Llenbcus u OKpyriuTh 10 J1eCATHIX.




Jaganue No3
DyproHYUK IBUKETCS TOPU3OHTAILHO C yckopeHueM a. ['py3 Ha

BEepEBOUYKE I0J(BELIEH K IIOTOJKY M 3aTeM MOAHUMAETCS JI0 OTOJIKA (BepEBoUKa
BCE BpeMsi HaTsaHyTast). ['py3 oTmyckaeTcs, 3aTeM JBUraeTcs 6e3 TpeHus u
MOJHUMAETCsI K MOTOJIKY (B CaMOH BBICIIIEH TOUKE YroJ MeXy BEpEBOUYKOM U
NoToJIKOM paBeH ). Haiitu yron ¢, ecnu a = g/5. OtBer Bbipasuth B rpaaycax,
OKPYIJIUTB JI0 LIEJIBIX.
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Jaganue Nod
B nens coevHeHs! 1Ba COMPOTHBIIEHUS U TPU OJMHAKOBBIX HEHUICAIbHBIX

amriepmerpa. HeneanbHoCTh aMIiepMeTpa 3aKIi09aeTcsi B HATMUUH Y HEro
HEHYJIEBOT'O CONPOTUBIICHHS, IIPU 3TOM TOK 4epe3 cebst Kax bl aMIiepMeTp
NIoKa3bIBaeT npaBuibHO. [Tokazanus amnepmerpoB takue: [1 =4 A, 12=7 A, I3 =
1 A. Hanpsoxenue mexxy Toukamu a u 6 pasao U = 120 B. ConpoTupsienue r,
4epe3 KOTOpoe MOJKIIoUeH 3-i amnepMetp, paBHO 2 Om. HaiiTu conpoTusienue
amnepMeTpoB. OTBeT BbIpa3suTh B OMax U OKPYTIIUTH 10 LIEJIOr0 YUC/a.

3aganue Ne5
Mopcxkoit kion maccsl m = 20  npeHeOpeK MO MaJIOro pasMepa

NIepe/IBUraeTCs BBEPX I10 IIaJ0YKe, MJIaBalolleil BepTHKAIBHO B Boje (pB = 1
r/em3). Macca nanouku M = 100 r, auna L = 2 m, notHocTts p = 0,7 r/em3. Ha
KaKOM PacCTOSHHHM OT HH)KHErO KOHIIA MAJIOYKH JIOJDKEH HAXOIUTHCH KIIOI, YTQObI
najiouKa norepsijia yCTONYUBOCTh BEPTUKAJIBHOTO NosokeHus? OTBET BbIPA3UTh B
CM U OKPYTJIMTh JI0 LIEJIOrO YHCIA.




3axanue Neb
H3BecTHO, 4TO U3 KOHHYECKOro cocyza ¢ OTBEpCTHEM BHH3Y BOJa

BeLIMBaeTCs 3a 20 MUH. 3a Kakoe BpeMsl OHa BBUIBETCS M3 COoCy/a B 2 pasa
MEHBIIMM JIHaMETPOM HHKHETO OTBEPCTHSI, B 4eThIpe pa3a 0oJbIlel BBICOTHI U B 3
pasa 0OJIbLLIEro juamMeTpa BepXHEH [OBEPXHOCTH xHaKocTu? OTBET BBIPA3HTH B
vacax, OKpYTJIUTh J10 LeNbIX. TpeHueM XUIKOCTH O CTeHKH coCy/ia peHeOpeys.
Yckopenue cBOOOHOTO MajieH st CUMTATh paBHBIM 10 M/c2.
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3aganue Nel
[Tap maccoii Sm co cKkopocThio V = 14 M/C HCTIBITHIBAET 1060BOE

abCOMIOTHO yNPYroe CTOJIKHOBEHHE C IIAPOM Macchl 3m, KOTOpHIi 10 yaapa
TIOKOHJICSL. ITOT 1Iap, B CBOIO OYepe/lb, TAKKE HCIIBITHIBAET a0CONIOTHO YIIpyroe
71000BO€ CTOJIKHOBEHHE C [IapOM MAacChl M, KOTOPbIiA 0 yaapa nokouncs. Haiitu
CKOPOCTB MOCJIETHETO 11apa 110ce CTONKHOBeHHUs. OTBET BBIPA3UTh B M/C U
OKPYIJIUTH A0 LeJIOr0 YKCIIa.
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3ananue No2
B nome 6 komHat kyOudeckoi Gpopmbl, IpuuéM 5 KOMHAT — Ha nepBOM

sTaxe, a oxHa (Nel) — Ha BTopoM. Bee KOMHATBI OIMHAKOBBIE U OTIEISIOTCS OT
APYTMX KOMHAT MJIH OT OKPY KaIOLIEero MpocTpaHCTBA OJUHAKOBEIMU CTEHKAMHU. Y
Ka)X/I0d KOMHATHI 6 CTEHOK (TOPH30HTAIIBHBIE CTEHKH HE OTIHYAIOTCS OT
BEPTHKANBHBIX). OTONIEHHE TPOBEICHO TOJIBLKO B KOMHATY Ne3 u B Hei
nonaepxuBaercs Temreparypa +400C. Haiftu Temneparypy B komHate Ne6
(LleHTpasbHAs KOMHATA Ha IIEPBOM 3Taxke, Ha PUCYHKe He BuaHa). Temmnepatypa
OKPY>KalOIIEeH CpeJibl ¥ IPyHTa MOXKHO CUMTATh HEM3MEHHOMU U paBHoi 50C. OTBeT
BBIPA3HTh B Ipagycax Llenbcus U OKpyIriuTh 10 AeCATHIX.




3ananue N3
DyproHYHrK JBUXKETCS FOPU3OHTAIBHO € yeKopeHHeM a. I'py3 Ha

BepEBOYKE MOABEIIEH K ITOTOJIKY M 3aTeM IMOJHUMAETCs J0 MOTOoJKa (BEpEBOUKa
BCE BpeMst HAaTsHyTast). I'py3 oTmyckaercsi, 3aTeM ABUraeTcs 0e3 TpeHus u
MOIHUMAETCS K MOTOJIKY (B CaMOH BBICLIEH TOYKE Yrojl MeX/y BepEBOYKOH U
nortosikom paseH (). Hakitu yron ¢, eciut a = g/4. OTBeT BoIpa3uTh B rpajycax,
OKPYTJIUTH JIO LIEJbIX.

3anauue Ned
B nens coeiuHeHbl 1Ba COIPOTHBIEHUS U TPU OAMHAKOBEIX HEMIEATbHBIX

amnepMeTpa. HenzneanbHOCTh aMriepMeTpa 3aKitoyaeTcsi B HATMYHH Y HETO
HEHYJIEBOT'O COMPOTHUBIICHHS, IIPU 3TOM TOK uepe3 cedst KayKbli amIiepMeTp
MOoKa3bIBaeT npaBuiabHO. ITokasanus amnepmerpos takue: [1 =5 A, [12=9 A, 13 =
1 A. Hanpsbxenue mexy Toukamu a u 6 pasao U = 135 B. ConpoTusienue r,
4epe3 KOTOpoe MOAKIHYeH 3-i amnepmerp, paBHo 3 Om. Haliti conporuBienue
amriepmeTpoB. OTBeT BbIpa3uTh OMax 1 OKPYTIIUTh JI0 L[EJIOT0 YKCIIa.

3aganue N5

Mopckoii knon maccsl m = 30 r npeHeGPEKUMO MAJIOTO pasMepa
NIepeABUTaeTCs BBEPX 110 M1a104Ke, MI1aBaOIIEl BepTHKAIBHO B Bofe (pB = 1
r/em3). Macca nanmouku M = 200 r, giuna L = 1,5 M, mIO0THOCTE p=10,8 r/cM3. Ha
KaKOM pacCTOSHUM OT HH)KHEro KOHI[A MATOYKH JOJDKEH HAXOAUTHCA KJIOI, YTOOBI
MajiovKa rnorepsijia yCTOMYMBOCTL BEPTUKAIBHOrO MojoxeHus? OTBET BHIPA3UTh B
CM U OKPYIJIMTH A0 L[EJIOr0 YKCIa.




3ananue Ne6

M3BeCTHO, YTO U3 KOHHYECKOI0 COCY/Ia C OTBEPCTHEM BHU3Y BOJA
BBIIMBAETCsI 3a 25 MMH. 3a KaKoe BpeMsi OHa BBLILETCS U3 COCya B 2 pasza
MEHBIIMM AMAMETPOM HHXKHETO OTBEPCTHSI, B 3 pa3a GOIbILel BBICOTHI M B 2 pasa
6oJibLIero guameTpa BepXHeil MOBEPXHOCTH KHAKOCTH? OTBET BBIPA3HTh B Uacax,
OKPYTJIUTB JI0 LEJIbIX. TpeHreM 3KHIKOCTH O CTeHKH COCY/1a peHebpeys.
YckopeHue cBOOOHOro MajeHus cuutath paBHeiM 10 Mm/c2.




®Ir'AOY BO PYT (MUHT)
MEXPETHOHAJIBHAS OTPACJIEBASI OJIUMITUAIA
HIKOJIbBHUKOB «<HABUT'ATOP»
IO MPODPUITIO KMATEMATHUKA»
2024-2025 YU. 'O
Kpamkue pewienus K 3a0anusm 3akai0uumeibHo20 3mand
9-11 kaace
Bapmuanr 1
1. [ITap maccoit 3M co CKOPOCThIO V = 12 M/C HCTIBITHIBAET JIOOOBOE a0COIOTHO yIPYTOe
CTOJIKHOBEHHE C IIapOM MacChl 2M, KOTOPBIH JI0 yAapa MOKOWJICS. DTOT IIIap, B CBOIO OYEPE/Ib, TAKKE
UCIBITBIBACT a0COJIIOTHO YIPYTOE JIOOOBOE CTOJIKHOBEHHE C IIIAPOM MACChl M, KOTOPBIH JI0 yaapa
nokowmicsi. Haiiti cKopoCTh TOCITIEAHETO T1apa Mociie CTONKHOBEHHUSA. OTBET BBIPA3UTh B M/C H
OKPYTJIMTH JO IIEJIOTO YHCIIa.
Otger: 19
Perienne: ucmoib3yeM IpH CTOJKHOBEHUH IIAPOB CTaHAApTHYIO cxemy. [TycTh
CTAJIKMBAIOTCS JIBa Mapa Maccoil My u M, co CKOpOCTSIMH Vi | V2 B TIPH 3TOM TIEPBBIH map rnepenaét
BTOpOMY UMITYJIBC P. CKOPOCTH U UMITYJIbC - BEJTMYUHBI BEKTOPHBIC, MBI OyJIeM 00 3TOM TIOMHUTb.
3aK0H COXpaHEeHUs YHepruu umeet BU: (Mivy — V)2 [ My + (Mova + p)? | Mo= M v? + M,v3. Tlpu
J000BOM a0COJIOTHO YIPYTOM COYIaPSHUH BBITIOHSACTCS ¥ 3aKOH COXPaHEHUS YHEPTHH U 3aKOH
COXpaHEHHUs UMITyJibca. HeTpuBraabHOe pemenue (HeHyJIeBoe) 31ech 0HO: P = [2M1M, | (M1+M>)]
(V1 —V2). Eciir BTOpOI#I map mepen yapoM ObLI HEITOABMKEH, TO Vo' = 2M1Vy [ (M1+M>). TloncTasss
UCXOHBIC IAHHBIC ITOJIYYHM, YTO TOCISIHHAN IIap OyAeT IBUTAThCS CO CKOPOCThIO vV =19 M/c.

2. B nome 6 koMHaT KyOuueckoit popmbl, IpuyéM 5 KOMHAT — Ha TIEPBOM
sTaxe, a onHa (Nel) — Ha BTOpoM. Bece kKoMHATHI OJTMHAKOBBIE U OTJEISIOTCS OT
JPYTUX KOMHAT WIH OT OKPY>KaloIero NpOCTPAHCTBA OJITMHAKOBBIMH CTEHKAMHU. ‘
VY kaxn0il KOMHAThI 6 CTEHOK (TOPU30HTANIbHBIE CTEHKU HE OTJIMYAOTCS OT
BEPTUKAIBbHBIX ). OTOMIIEHHE MPOBEACHO TOJIBKO B KOMHATy Ne3 u B Heil
noaaepxkusaetrca remneparypa +40°C. Haittu Temneparypy B komHate Neb
(ueHTpanbHasi KOMHATa Ha MIEPBOM ATa)K€, Ha PUCYHKE HE BUJIHA).
TeMreparypa okpyKarouiei cpeabl U TpyHTa MOKHO CUATAaTh HEM3MEHHOU U paBHOM 0°C. OTBeT
BBIPA3UTh B Ipajaycax [{eabcust u OKpYriauTh 10 AECSTHIX.
OtBer: 7,5

Perienue: mpu ycJIOBUM CTAIlMOHAPHOCTH MOTOKOB TEIIJIOBOM MOTOK BHYTPh KaXKI0U
KOMHAThI paBeH MOTOKY HapyXy. [IoTOKHM Teria yepe3 CTeHKY MpH CTAIlMOHAPHOCTH TeMIIepaTyp 1o
pasHbIe OT He€ CTOPOHBI ompeaesieTcs mo popmyie g = k (S/d) AT, rae kK — ko3ppuIreHT
TETUTONPOBOAHOCTH CTCHKH, a S 1 0 — TUI0Ia b U TOJIIWHA CTEHKH COOTBETCTBEHHO. [10CKOIBKY BCe
CTEHKH OJMHAKOBHI, a HapykHas Temrneparypa 7, (1 B BO3[lyXe, U B TpyHTE) PUKCUPOBAHA, TO U3
CUMMETPUYHOCTH 33J]Ja4U MOKHO CUMTATh, UTO TeMIieparypa B komHaTax Ne 1, 2, 4 u 5 onquHakoBa
(0o603naunMm e€ 7). bananc termoBbix motokoB 3anuiieM Kak 4(Ts-T1) + (T6-To) = (T53-T5) u (T6-T1) =
5(T1-To). IloacraBisis KCXOHBIE TaHHBIC TIOYYHUM, YTO TEMIIepaTrypa B rpaaycax Lleabcus Oyaer
paBHa 7,5.

3. OyproHYUK JABMKETCSI TOPU3OHTAIIBHO C YCKOpEHUEeM a. ['py3 Ha BepEBOUKe o
MOJIBEIICH K MOTOJIKY U 3aTeM MOJIHUMAETCA J10 MOTOJIKA (BepEBOUKA BCE BpeMsi
HaTsHyTas). ['py3 oTmyckaercs, 3aTeM JBUraeTcs 0€3 TpeHHUs U MOJHUMAETCS K
MOTOJIKY (B cCaMOM BBICIIIEH TOYKE yroJl MEXK/Iy BEpEBOUYKOM U ITOTOJIKOM pPaBeH ¢h).




Haiitu yron ¢, eciu a = g/5. OTBeT BBIpa3uTh B Ipajycax, OKPYIJIUTh JI0 IEIbIX.
Otser: 23

Perienue: OuccekTpuca yria, CTOPOHbI KOTOPOTO MPEICTABIISIOT
KpaiHUE TIOJI0KEeHUS BEPEBOUKH U TPy3a 10 HAIPABJICHUIO COBMAIACT C ”"‘*m‘f;
PaBHOICHCTBYIOIEH CHIIBI MHEPIIMH U CHJIBI TSHDKECTH B CUCTEME OTCUETA, @2
CBsI3aHHOU ¢ PpyproHurkoM. OTKIIOHEHHE 3TOTO yrila OT BEPTHKAIHU KaK pa3
paBHO ¢h/2. CiienoBarensHo, ¢h = 2 arctg 1/5 = 23 rpaxgyca.

4. B 11enb COeIMHEHBI JIBa COITPOTUBIICHUS U TPU OJJMHAKOBBIX HEHUI€AJIbHBIX
amnepmeTpa. HenneanbHOCTh aMriepMeTpa 3aKiII04aeTcs B HATMYUU Y HETO
HEHYJIEBOI'O COITPOTUBIIEHHUS, IIPU 3TOM TOK Yepe3 ceOsl Kax bl aMIIEpMETP
noKa3bIBaeT npaBuibHO. [lokazanus amnepmerpoB Takue: l1 =4 A, I, =7 A, I3=1
A. Hanpsixenue mexay Toukamu a 1 6 pasao U = 120 B. Conpotusienue I, uepes3 KoTopoe
NOJKI0YEH 3-i amnepmeTp, paBHo 2 OM. Halitu conpoTuinenue amnepmeTpoB. OTBET BBIPA3UTh B
Omax 1 OKpyTIUTh A0 LEJIOr0 YHCIA.
OtBer: 1
Pemenue: TpyIHOCTB 3a7ja4l COCTOUT B TOM, YTO Cpa3y HEMOHATHO, B KAKYK0 CTOPOHY TE€YET

ToK yepe3 amnepmeTp Ne3 (As). Ilycts moTenman B Touke a pased U = 135, a B Touke 6 — 0.
[Tockomnbky TOK uepe3 A OoJibliie yeM yepe3 A1, TO MOTEHI[UATI CHU3Y OT A3 MEHBIIIE U,
CJIEIOBATENIbHO, TOK Yepe3 Az Teu€T cBepXy BHH3. OO03HAUYUM CONPOTUBIIEHHE aMIIepMETPOB R, Toku
gepe3 conpoTuBieHus Ry u Ry, cooTBeTCTBEHHO, I1 = l1— I3 11 Iz = I + I3, [Tomy4ynm cucremy
ypaBHeHui: 11R+11R; = U, [LR+i2R; = U, IR = 1R + I3(R+r). Pemas e€, momyunm:

R Lr - (L-L-L)U-LLr  (L-L-L)U-LLr
_:12_13_]1 (]1_ ]3) (12_13_]1) RZ ([2+]3) (]2_]3_]1)

R,

OTKYyJa, MOCJI€ MOJCTAHOBKU YMCJIEHHBIX 3HAYEHU MMOJTYyYUM, YTO YUCIICHHOE 3HAUCHUE
conpoTuBieHus paBHO 1 Om.

5. Mopckoii ko Maccel M = 20 T mpeHeOpeXKMO MaJIoTo pa3Mepa MepeBUraeTcs
BBEPX 110 MaJIOUKe, IIABAIOIIEH BEPTHKAILHO B Boze (ps = 1 r/cm®). Macca manouxu M
=100 r, mna L = 2 M, mnotHOoCTh p = 0,7 r/cM3. Ha KakoM paccTOSHUU OT HUKHETO
KOHIIA TTAJIOYKH JTOJDKEH HAXOIUTHCS KIIOT, 9TOOBI Majouka MoTepsia YCTOHIHBOCTh
BEPTUKAIILHOTO TOJIOKEHUSA? OTBET BBIPA3UTh B CM U OKPYTJIUTH JIO IEJIOTO YUCIIa.
OtBer: 4

Pemenue: Ha majgoyky ¢ KJIOMOM JEHCTBYIOT BCETO 2 CHIIBI — CHJIA TSHKECTH M CHIIA
Apxumena. O0Ge CuIbl paBHBI 110 BETUYHHE W MPOTHBOTIOIOKHBI TI0 HAMPABJICHUIO, U UX BEJIMYMHA OT
MIOJIOKCHUS KJTIOTIa HE 3aBUCHUT, TIOKa KJIOM HE JJOCTHTHET MOBEPXHOCTH BOAbl. Crita ApxumMena
MPWIOKEHA K CEPEIMHE MOTPYKEHHOM YaCTH MAJIOYKU, a TOUKA MPUII0KEHUS CUITBI TSHKECTH CTh
IIEHTP MacC CUCTEMbI MaJ0YKa+KIION U mepemMeniaercs: BBepx. Korma ata Touka qoiaér 10 cepeanHbl
MOTPY>KEHHOH YaCTH, PAaBHOBECHE MEpeCTaHeT ObITh yCTOMUNBBIM. BBeném o003HaueHus: h —
IyOMHA HIDKHETO KOHIIA TAJIOYKH, X — KOOPAWHATA KJI0Ma OTHOCUTEIFHO HIDKHETO KOHITA MAIOYKHU, S
— MJIoMIaAb ceueHus majgouku. Torma cuia ApxuMena paBHa p,Shg. Cuna Tspkectu pasHa (M+m)g =
(pSL+m)g. Orcrona, kcratu, S = M/pL. Utak, koopauHaTa npuiioskeHus cuibl Apxumena h/2.
Koopaunara rieatpa macc (mx + ML/2)/(m+M). IIpupaBHuBas OTAEIBHO CHIIBI K KOOPIUHATHI MX
IPHIOKEHUS, oay4duM: p,Sh = M+m u h/2 = (mx + ML/2)/(m+M). Peiias 3Ty cuctemy, moaydum:
h = (1+m/M)(p/ps)L, x = YA[(M+m)?/Mm (p/p.) — M/m]L. TloacTapnss uncna noxydum x = 4 cm.



6. MI3BecTHO, YTO M3 KOHUYECKOTO COCYJla C OTBEPCTHEM BHHU3Y BOJIa
BbIIUBaeTCs 3a 20 MUH. 3a Kakoe BpeMs OHA BBUILETCS U3 COCyia B 2 pa3a
MEHBIIIUM JUAMETPOM HUKHETO OTBEPCTHS, B YETHIPE pa3a OoJIbIIeh
BBICOTHI M B 3 pasa O0JIbIIero 1uaMeTpa BepXHei TOBEPXHOCTH KUIKOCTH ?
OTBeT BBIPA3UTh B Yacax, OKPYIJIUTh JI0 LIETbIX. TPEeHUEM KHIKOCTH O
CTEHKH COCyJia MpeHeOpeyb. Y CKOpeHre CBOOOHOTO MMaICHUS CYUTATh
paBHEIM 10 M/c2,

OTtBer: 24

Pemenue: mpoiecchl HCTEYCHHS M3 Pa3HBIX COCYIOB 00J1aal0T OYCBHIHBIM MTOI00UEM.
JlnaMeTpsl BepXHEH MOBEPXHOCTH KUJIKOCTH M HIDKHETO OTBEPCTHS 0003HAYMM, COOTBETCTBEHHO, D
u d. BpeMs ucTeYeHHUs )KUIKOCTH 3aBUCHUT OT 1) 00bEMa xuakocTr V, 2) IJIONIAIU CCUYCHHUS HUYKHETO
otBepctust S U 3) ckopoctu ucteuenus V. [locnenusisa, cormacHo ypaBHeHuto beprysu,
IPOTIOPIIMOHATIFHA KOPHIO KBaJIPAaTHOMY M3 BBICOTHI YpOBHSI kuakocTH h. Mrtak, Bpems t ~ V/Sv ~
hD?/d?/h” ~h"*(D/d)? . UtoG6bI moTy4nTh BpeMsi HCTEYEHHUS U3 OOJIBIIOTO COCYAa B 9acax, Hy:KHO
BpeMsI IOJIy4YEHHOE B MUHYTax pa3nienuthb Ha 60. [lonyuurcs 24 gaca.
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7. OnpenenuTsb KIIJ IUKIIA, COCTOSIIETO U3 U30XO0Pbl, M300apkl U aanadatsl. ['a3
JBYXaTOMHBIN. 3akoH aguadaTel P°V’ = const. py = p, = 10°Ta, Vi =30 1, Vo, = V3 =
60 51. OTBeT 1aTh B MPOLIEHTAX, OKPYTJIUTH JO LEJIOT0 YUCIIA. 3

OTtBert: 11

Perrenue: termio nepemaércs padbodeMy Teny Ha stane 1 —> 2. 1-e Ha4aa0TepMOINHAMHUKH
naér: Q = A+AU. Pa6ora pAV, usmenenue BHyTpenHei sneprun AU = 3/, A(pV) => Haxogum Q.
Terneps 11 BEIUMCIICHUS KIIT OCTAETCSI MOCYUTATh paboTy Ha ydacTke 1-3. DTo JmenmaeTcs Jerko,
MIOTOMY YTO MPH aJnabaTHYECKOM TpoIiecce TeIio He nepeaaéres. Beuucins mose3Hyo paboty
1yKia, 1enuM Ha Q u mosydaem 11 mporeHToB.

8. IBa munuHApa C OAMHAKOBBIMHU pa3MepaMu C MapajuIeTbHBIMU OCSIMU

BpalLlalOTCA HAaBCTPeUy IPYr APYry ¢ JOCTATOYHO OOJIBIIMMHU yIIOBBIMU m
ckopocTsaMH. Ha munmHAps! CBEPXY MOJIOKEHA OJHOPOI-HAs

HeneopMupyemas miaHka JOCTaTOYHO 00JbIoN JuHbI U Macckl M = 0,5 kr. KoaddunmeHTs
TPEHUSI MEXKY TUTAHKOM U JIEBBIM HUIMHAPOM paBeH L1 = 0,5; Mex Ay MiIaHKON U MpaBbIM
uuuHIpoMm L = 0,4. PaccTostnue Mexay nunuHapamu paBHo £ = 1 M. Haiitn neprox Masbix
TOPU30HTAILHBIX KoneOanuii ianku. [lpunsars g = 10 m/c?. OTBET faTh B CEKyHaX, OKPYTIIUTH 10
L[ETIbIX.

OTtBer: 3

Peliienue: eciam EHTp Mace MJIaHKU CMEMIAETCs Ha X BOPABO, TO JIEBast CHJIA TaBJIICHUS
cranoButcs N1 = mg(Y - x/€), a mpaBas N2 = mg(%2 + x/¢). 'opuzonTansHast cuna papaa mg[ui(%z -
XI€)—pa(2 + XI6)] = Vamg(pa—p2)—"2my(pa+p2)X/L.

ITo aHanoruy ¢ ypaBHeHHEM MasTHHKA, nonydnm 1= 2w (2¢ / g(uit+pz))” . IloncraBus
VCXOJIHBIE TAHHBIC MTOJTYYNUM 3 CEKYH/BI.

®T'AOY BO PYT (MUMT)



MEXPETTOHAJIBHAS OTPACJIEBASA OJIUMIINAIA
INKOJIbHUKOB «<HABUT'ATOP»
IO IMMTPOPUITIO «MATEMATHUKA»
2024-2025 YU. T'OJ
Kpamkue pewienusn K 3a0aHUAM 3aK1104UMENILHO20 IMANA
9-11 knace
Bapuanr 2
1. ITap maccoit 5M co cKOpocCThIO V = 14 M/C UCTIBITBIBAET JTOOOBOE a0OCOIOTHO YIPYTOE
CTOJIKHOBEHHE C IIapOM Macchl 3M, KOTOPBI JI0 yaapa MOKOUJICS. DTOT 1iap, B CBOIO 0YePE/ib, TAKKE
UCTIBITHIBAET a0COJIIOTHO YIIPYroe JI0OOBOE CTOJKHOBEHHE C IIAPOM MacChl M, KOTOPBIi 10 yaapa
nokowmicsi. Haiiti cKopoCTh TOCTIEHETO T1apa Mociie CTONKHOBEHHUSA. OTBET BBIPA3UTh B M/C H
OKPYTJIUTH JIO IIEJI0r0 YUCIIa.
Otger: 34
PerieHue: uCmob3yeM MpH CTOJIKHOBEHUH MIAPOB CTaHAAPTHYIO cxemy. [1ycTh
CTaJIKMBAIOTCS JIBA I1apa Maccou M1 u M O CKOPOCTSIMH Vi U Vo U TIPH 3TOM TIEPBBIH map nepeaaér
BTOPOMY UMITYJIbC P. CKOPOCTH M UMITYJIbC - BETMYMHBI BEKTOPHBIC, MbI OYIeM 00 3TOM ITOMHHTb.
3aK0H COXpaHEeHUs YHepruu umeet BU: (Mivy — V)2 [ My + (Mova + p)? | Mo= M v? + M,v3. Tlpu
71000BOM a0COJIFOTHO YIPYTOM COYAapEHHUH BBITIOIHICTCS M 3aKOH COXPAHCHHS YHEPTUU U 3aKOH
coxpaHeHus uMmnyjbca. HerpuBuaiibHoe pemieHue (HeHyIeBoe) 371ech 01HO: P = [2M1M; | (M1+M5)]
(V1 —V2). Ecnu BTOpO# 111ap mepe yaapoM ObUT HEMOABWKEH, TO Vo' = 2M1vy | (Mi1+M>). Tloacrasiisis
UCXO/IHBIC JaHHBIC MOIYYHMM, YTO IMOCIEAHHI I1ap OyaeT ABUTaThCSI CO CKOPOCThIO v = 34 M/cC.

2. B nome 6 koMHaT KyOuueckoil popmbl, TpuyéM 5 KOMHAT — Ha TIEPBOM
sTaxe, a onHa (Nel) — Ha BTopoM. Bce KOMHAThI OJUHAKOBBIE U OTIEISIOTCS OT
JIPYTUX KOMHAT WK OT OKPY>KAIOIIEro MPOCTPAHCTBA OJIMHAKOBBIMHU CTEHKAMHU. ‘ 4
VY Kaxn0il KOMHAThI 6 CTEHOK (TOPU30HTAIIbHBIE CTEHKU HE OTJIMYAOTCS OT 3
BEPTUKAIBbHBIX). OTOMIIEHHE MPOBEACHO TOJIBKO B KOMHATy Ne3 u B Heit
noaaepxkusaerca remneparypa +40°C. Haittu Temneparypy B komHate Ne6
(ueHTpanbHasi KOMHATa Ha MIEPBOM ATa)KE, HA PUCYHKE HE BUJIHA).
TemnepaTypa okpyxaroiei cpeibl 1 TPyHTa MOYKHO CUMTaTh HeM3MeHHOM U paBHO# 9°C. OTBeT

BBIPa3HTh B Ipajgycax L{eabcust 1 OKPYTIUTh 10 IECITHIX.
Ortsert: 11,6

Pemienue: mnpu ycliOBUM CTAalMOHAPHOCTU TOTOKOB TEIJIOBOW IMOTOK BHYTPb KaxKIOM
KOMHAThI paBEeH MOTOKY Hapyxy. [loTOkM Ternsa yepe3 CTeHKY MpU CTAIMOHAPHOCTH TEMIIepaTyp Mo
pasHbie 0T He€ CTOpoHbI ompeaensiercs mo dopmyne q = k (S/d) AT, rae x — kodddumHeHT
TETUIONPOBOAHOCTH CTEHKH, a S ¥ 0 — TUIOMIaAb M TOJIIIMHA CTEHKH COOTBETCTBEHHO. [10CKOJIBKY BCe
CTEHKHM OJIMHAKOBBI, a Hapy>kHas Temrepatypa 7, (U B BO3ayXe, U B IpyHTE) (pUKCHpOBaHa, TO U3
CUMMETPUYHOCTH 3aJ]a4l MOXHO CUUTaTh, YTO Temreparypa B komHaTax Ne 1, 2, 4 u 5 onnHakoBa
(o603naunMm e€ T1). bamanc TemnoBbix motokoB 3anwuiieM Kak 4(7s-11) + (T6-To) = (T5-Ts) u (T6-T1) =
5(T1-Ty). Toncrasisis MCXOTHBIC JaHHBIC MOJyYMM, YTO TemIiepaTypa B rpaaycax Llembcus Oyner
paBHa 11,6.

3. ®yproH4uK JBUXKETCSI TOPU30OHTAIBHO C YCKOpeHueM a. ['py3 Ha BepEéBouke ~,
MOJIBEIICH K MOTOJIKY U 3aTeM MOJIHUMAETCA J10 MOTOoJIKA (BEpEBOUKA BCE BpeMsi

a
HaTsHyTas). ['py3 oTmyckaercs, 3aTeM JIBUraeTcs 0e3 TpeHUs U MOJJHUMAETCS K o 5 =

MOTOJIKY (B cCaMOM BBICIIIEH TOYKE yroJl MEXK/y BEpEBOUYKOM U ITOTOJIKOM pPaBeH ).
Haiitu yron ¢, ecnu a = g/4. OTBeT BBIPa3UTh B Ipajaycax, OKPYIIIUTh 10 LEbIX.



OrtBerT: 28

Perienre: OMCCEKTprca yria, CTOPOHBI KOTOPOTO MPEACTABIISIOT
KpaliHHe MOJI0KEHUSI BEPEBOYKH U IPy3a [0 HAIPaBICHUIO COBIAIAET C
PaBHOJCHCTBYIOIICH CHITBI HHEPIIMU M CHIIBI TSDKECTH B CUCTEME OTCUETa, @2
CBsI3aHHOU ¢ QpyproHurnkoM. OTKJIOHEHHE 3TOTO yIjia OT BEPTHKAIN KakK pas
paBHO ¢b/2. CiienoBarenbHo, ¢h = 2 arctg 1/4 = 28 rpaaycos.

o
Ly 1
hr‘_q.

4. B nienb CoeTMHEHBI IBa COMTPOTUBIICHUS U TPH OJIMHAKOBBIX HEHICATbHBIX
amnepMetpa. HempeansHOCTh aMiepMeTpa 3aKIi04aeTcs B HAJTMUUU y HETO
HEHYJIEBOI'O COMTPOTUBIICHUS, IIPU ITOM TOK Yepe3 ceOst Kaxk bl aMIiepMeTp
nokasbiBaeT npaBuibHO. [lokazanus amnepmerpoB Takue: I1 =5 A, I, =9 A, I3 =1 A. Hanpsxenue
Mexay Toukamu a u 6 paHo U = 135 B. ConpoTusnenue I', yepe3 KOTOpoe MOIKI0ueH 3-i
amniepmeTp, paBHo 3 OM. Halitu conpotusienue ammnepmeTpoB. OTBET BbIpa3uTh OMax U OKPYIJIUTh
710 LEJI0T0 YHCIIa.
Otger: 1
Perienne: TpyIHOCTD 33JJa4 COCTOUT B TOM, UTO Cpa3y HEMOHSITHO, B KaKyl0 CTOPOHY TEUET

Tok uepe3 amnepmetp Ne3 (Ajz). [ycts moTenmman B Touke a paBen U = 135, a B Touke 6 — 0.
[Tockomnbky TOK uepe3 Az OoJibliie yeM yepe3 A1, TO MOTEHI[UATI CHU3Y OT A3 MEHBIIIE U,
CJIEIOBATENIbHO, TOK Yepe3 Az Teu€T cBepXy BHH3. OO03HAUYUM CONPOTUBIIEHHE aMIIepMETPOB R, Toku
gyepes conpoTuBiieHus Ry 1 Ry, cooTBeTcTBEHHO, i1 = |1 — I3 1 i = |2 + |3, [TomyunMm cucremy
ypaBHeHuii: 11R+11R; = U, [LbR+12R; = U, IR = 1R + I3(R+r). Pemas e€, momyunm:

R Lr - (L-L-L)U-LLr  (L-L-L)U-LLr
_112_13_]1. K (]1_ ]3) (12_13_]1) = ([2+]3) (]2_]3_11)

OTKYyJa, MOCJIE MOJCTAHOBKU YMCJIEHHBIX 3HAYEHU MMOJTYyUYHUM, YTO YUCIICHHOE 3HAUCHUE
conpoTuBieHus paBHO 1 Om.

5. Mopckoii kion maccel M = 30 T mpeHeOpEeKUMO MaJIoTo pa3Mepa MepeIBUraeTCs
BBEPX I10 MAJIOYKe, IIABAIOIIEH BEPTUKAILHO B Boze (p, = 1 r/cm®). Macca nanouxu M
=200, umna L = 1,5 m, mnotHocTs p = 0,8 r/cm®. Ha KakoM pacCTOSHUYM OT HUKHETO
KOHIIa MaJIOYKH JOJKEH HaXOUTHCS KJIOT, YTOOBI Majoyuka MmoTepsiia yCTOMINBOCTh
BEPTHKAIBHOTO TOJI0KeHUs1? OTBET BBIPA3UTh B CM U OKPYTJIUTH 0 IEJIOTO YHCIa.
Otsert: 29

Pemenue: Ha maliouky ¢ KJIOMOM JEHCTBYIOT BCEro 2 CHUJIBI — CHJIA TSDKECTH W CUJia
Apxumena. O0e CUITbI paBHBI 110 BETUYMHE W TIPOTHUBOIIOJIOKHBI 10 HAMIPABICHUIO, U UX BEJIMYUHA OT
MOJIOKEHUST KJIOTa HE 3aBHUCHT, MOKa KJIOM HE JOCTUTHET MOBEPXHOCTH Bojabl. Cuna Apxumena
MPWIOKEHA K CEPEeIUHE MOTPYKCHHOW YacTH MAJIOYKH, a TOYKA MPHUJIOKEHHS CHIIBI TSDKECTH €CTh
IIEHTP MAcC CUCTEMBbI MMaJIOUKa+KIION U mepeMenaercs BBepX. Korma sta Touka 1oiaér 10 cepenHbl
NOTPY>KEHHOW 4YacTH, PaBHOBECHE IMEPECTaHeT ObITh YCTOWYHMBBIM. BBenaém o0o3HaveHus: h —
rIyOMHa HIXKHETO KOHI[A MaJIOYKH, X — KOOPAMHATA KJIOMa OTHOCUTENbHO HIXKHETO KOHIA NaNI0YKU, S
— TUIOIIA/b CeUeHUs nayiouku. Toraa cuina Apxumena paBHa p,Shg. Cuna tsbkectu paBHa (M+m)g =
(pSL+m)g. Orcronma, kcratu, S = M/pL. Urak, xoopauHata NpuiIoKeHHs cuiibl Apxumena h/2.
Koopaunara nentpa macc (mx + ML/2)/(m+M). [IpupaBHHBas OTAEIBHO CHIIBI M KOOPAUHATHI MX




IPHIOKEHHUS, MONyIuM: p,Sh = M+m u h/2 = (mx + ML/2)/(m+M). Periast 3Ty cuctemy, MOJIy4InM:
h = (1+m/M)(p/ps)L, x = Y[(M+m)?/Mm (p/p,) — M/m]L. Tloacrapnss yncna noxydum x = 29 cm.

6. MI3BecTHO, YTO M3 KOHUYECKOTO COCY/Ia C OTBEPCTHEM BHHU3Y BOJIA
BBUIMBAETCS 3a 25 MUH. 3a Kakoe BpeMsI OHa BBIIIBETCS U3 COCy/la B 2 pas3a
MEHBIIIUM JTMaMETPOM HIDKHETO OTBEPCTHS, B 3 pa3za OOJbIIeH BEICOTH U B
2 pa3a OoJbIIEro AMaMeTpa BepXHeH MOBEpXHOCTH KHUAKOCTU? OTBET
BBIPA3UTh B Yacax, OKPYTJIUTH 10 ENbIX. TpEeHHEeM )KHIKOCTH O CTCHKH
cocyna npeHeopedn. Y CKOpeHne CBOOOHOTO MaJeHUs CYNTaTh paBHBIM 10
M/c?.

Otser: 12

PerieHue: nmporecchl HCTEYCHUS U3 Pa3HBIX COCYI0B 00J1a/1al0T OYCBHIHBIM TOJJO0UEM.
JlnameTpbl BepXHEil MOBEPXHOCTH KHUIKOCTH U HIXKHETO OTBEPCTHS 0003HAYHUM, COOTBETCTBEHHO, D
u d. BpeMs ucTedeHUs )KUIKOCTH 3aBUCHUT OT 1) 00bEMa xuakocTr V, 2) IJIOIIAIU CCUYCHHUS HUYKHETO
otBepcTHs S U 3) ckopocT ucteuenus V. [locieanss, coriaacHo ypaBHeHHIO bepHyuw,
IPOTIOPIMOHATIFHA KOPHIO KBaIPAaTHOMY M3 BBICOTHI YpOBHSI kuakocTH h. Mrtak, Bpems t ~ V/Sv ~
hD?/d?/h” ~h"*(D/d)? . Uto6bI oTy4nTh BpeMsi HCTEYEHHUS U3 OOJIBIIOTO COCYAa B 9acax, Hy:KHO
BpEMs1, OJIy4YEHHOE B MUHYTax, pa3aenuthb Ha 60. [lomyuurcs 12 gacos.

7. OnpenenuTsb K IUKJIA, COCTOSIIETO U3 U30XO0Pbl, M300apkl U aanadartsl. ['a3
OZIHOATOMHBIH. 3aKkoH aguadatsl P3V° = const. p; = p2 = 10°IMa, V1 =301, Vo = V3 =
60 51. OTBeT 1aTh B MPOLIEHTAX, OKPYTJIUTH JO LEIOT0 YUCIIA. 3
Otser: 18

Pemenue: Temso nepepaérest pabouemy Teny Ha atane 1 —> 2. 1-e
HauanorepmoauHaMuku gaét: Q = A+AU. Pa6ora pAV, msmenenue BHyTpeHHel sHeprun AU = 3/,
A(pV) => Haxoaum Q. Tenepb a1 BRIYUCIACHHS KITJT OCTaéTCs OCYMTATh paboTy Ha ydacTke 1-3.
DTO0 Aenaercs JErKo, MOTOMY YTO MPHU ainadaTUYECKOM Tpoliecce TeIIo He nepeaaéres. Berancnus
MOJIE3HYIO paboTy KK, AeauM Ha Q u noydaem 18 mpoLeHTOoB.

8. IBa munuMHApa ¢ OJMHAKOBBIMH pa3MepaMy ¢ TTapaJICTbHBIMUA OCIMU
BpalIalOTCs HABCTPEUY APYT APYTY C T1OCTATOYHO OOJIBIIMMH YIIIOBBIMU m
ckopocTsaMu. Ha nuimmHApsl CBEpXY MOJIOKEHA OAHOPOI-Hast
HeneopMupyemas miaHka JOCTaTOYHO 00JbInoN JuHbI U Macckl M = 0,7 kr. KoadgdunmeHTs
TPEHUS MEXTY TIJIAHKOM M JIEBBIM [UIMHAPOM paBeH Ui = 0,2; Mex 1y MIIaHKON U TTPaBbIM
nunuHapom L = 0,3. PaccTostnue Mexy runuHapamu paBHo £ = 1 M. Haiitu nepuo Manbix
TOPHM3OHTANIBHBIX Konebanuii mianku. [punars g = 10 m/c?. OTBeT 1aTh B CEKyHIaX, OKPYTIHTE JI0
LEJIBIX.
Otger: 4

Peliienue: eciam EHTp Mace MJIaHKU CMEMIAETCs Ha X BOPABO, TO JIEBast CHJIA TaBJIICHUS
cranoButcs N1 = mg(Y - x/€), a mpaBas N2 = mg(%2 + x/¢). 'opuzonTansHast cuna papaa mg[ui(%z -
XI€)—pa(2 + XI6)] = Vamg(pa—p2)—"2my(pa+p2)X/L.

ITo aHanoruy ¢ ypaBHeHHEM MasTHHKA, nonydnm 1= 2w (2¢ / g(uit+pz))” . IloncraBus
UCXOJIHBIE JIaHHbIE TIOJYYUM 4 CEKYH/IbI.

[ Vv



