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6-8 KJ1acChI

1. Bo3ayxormiiaBaHue.

Manpunk Anekcell HHTEpeCyeTCsl BO3yXOIUIABaHUEM H
BOCXMIIAETCS MIEPBBIM YEIOBEKOM, COBEPIIMBILINM ITOJIET
B KOocMoC, JieTyukoM-kocMoHaBToM CCCP - HOpuem
AnekceeBudeM ["arapunbiM. JI€ma pemnmui nmornpodoBaTh
COBEPIINTh CBOM TIEPBBIA BO3AYIIHBIA TIOJET TIPHU
MIOMOIIY BO3AYIIHBIX IIAPUKOB. [{JI1 3TOr0 €My HY»XHO
KYIIUTh B MarasuHe BO3AYIIHbIC MIAPUKH (ChepruecKue),
KOTOpPBIE B HAAYTOM COCTOSIHUM HMMEIOT paauyc 9
nouMoB. [llapuku HakadyMBarOT ra3om, IO JIETKOCTH

3aHUMAaroIuM BTOPOC MECTO ITOCJIC BOAOpPOAA. CKOIBKO
Anekcero motpelyercsi KylmuTh BO3AYIIHBIX IIAPUKOB,
€CJIN HU3BCCTHO, 4YTO Macca Anekces mp = 30 kr? CqI/ITaTB, qTO AdaBJICHUC Ta3a
BHYTPHU HIaPHUKOB PAaBHO aTMOC(bepHOMy, Macca 000JIOUKH OJHOT'O IIapHKa paBHaA
Mes =1 T.

TpeGoBaHUA K OTBETY:

OTBeT mpeacTaBbTe B BUJIC UMCIIA, OKPYTJIUB A0 IEJIOro, 0€3 yKa3aHUs €IUHUI
U3MEPEHUN
CripaBOYHBIE MATEPUATIBI.

e B Hacrosimiee BpeMs MOJ IOMMOM OOBIYHO MOJPa3yMEBAIOT AHTJIMUCKUN
JIFOIM, B TOYHOCTH paBHBIN 2,54 cM.

. 4
e @dopmya A BeIYKMCIEHUs 00bEMa 1mapa paguycom R: V =— nR3.

e Ha rteno, norpyx€HHO€ B KUJKOCTh WM Ta3, JEUCTBYET BBITAJIKMBAIOIIAS
CHWJIa, paBHAs BECY KHUAKOCTH WM Ta3a B 00bEME MOTpyKEHHOM YacTH Tea.
DOTa BBITAJIKMBAIOIIAs CHJIa U Ha3bIBAETCs CUJION Apxumesna.
F, = pgV,rne

p— IJIOTHOCTb KUIKOCTH WJIH Ta3a, KI/M>;
J — yCKOpeHHe CBOOOIHOTO MaJeHus, M/C?;
V — 00b€M HacTu Tena, morpykKEHHOM B )KUIKOCTh WJIH Ta3, M3
Fa— cuna Apxumena, H
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e TaOmuna MeHneneeBa
e Tabnuia mIoTHOCTEH p HEKOTOPBIX T'a30B IMPU HOPMAJILHBIX YCIOBUSIX

l'a3 o Kr
] M3
Oxcun yriepona (V) — yriaekucislii ras 1,98

Kucnopon 1,43
Bozayx 1,29
A3zot 1,25
[TpupoaHbIii ra3 0,8
Boasnoit nmap (npu t = 100°C) 0,59
enuii 0,18
Bonopon 0,09

Bo3moxkHoe penieHue.

1. CornacHo TabuIie TUIOTHOCTEH ra30B Ta3, 1Mo JIETKOCTH 3aHUMAIOIINI BTOPOE
Mecto, — 3To renuil. Kak crneayer u3 Tabiuilbl, €ro IUIOTHOCTh paBHA
prex = 0,18 xr/M°.

2. Ha HamonHeHHBIE TeIMeM MIapUKU JEHCTBYIOT CISAYIOIINE CUTTBI:
Cuna TSHKECTH CO CTOPOHBI MaJIburKa M1g (31€Ch § — YCKOPEHHE CBOOOTHOTO
najieHus ),
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Cuna TSKECTH CO CTOPOHBI 000J04YeK MAPUKOB (N‘MysQ), TAE N — YUCIO
IaPUKOB;
Cunia TsDKECTH, JEHCTBYIOIAs Ha TeNIWH, 3aKIOUY€HHBIM B  000JOYKHU

IIAPUKOB: NP - %nR3 -g;

Cunia Apxumena, IelCcTBYIOIas CO CTOPOHBI BO3/1yXa, INIOTHOCTh KOTOPOTO
MO>KHO HaliTH U3 TaOIMubl (OHA PaBHA ppos; = 1,29 kr/m3).

Cuna Apxumena HampaBlieHa IPOTHUBOMOJIOKHO CWJIaM  TSIKECTH,
JEUCTBYIOIIMM Ha MajbyhKa, 00O0JIOUKH IIAPUKOB U TeIUH, 3aKIFOYEHHBIN

4
BHYTpH IapukoB. OHa paBHa: Fp=n-p_ . §RR3
3. UToOBI MaIbYMK AJIEKCEH B3IIETEI JOJDKHO BBIIOIHATHCS YCIOBHE:
4 4
n'p303ﬂg§nR >(ml+n'mo6 TN Prey '§TER )g

Cokparas ¢ 000MX CTOPOH HEPABEHCTBA YCKOPEHHUE CBOOOJHOTO MajJeHUs J U
POBeIst HEOOXOUMBIE MPE0OPa30BAHMS, TOTYYAEM, YTO

m
n> 1

4
(p1303)1 - pren) ) g TCRS —Myg

[Toxcrasiss uncnosblie ganabie My = 30 kr, R = 22,86 cM = 22,8610 M, osrydaem,
YTO

30
(1,29-0,18) -: .314-(22,86-1072)* - 0,001

n>

n > 550,156 mapukos.
3HauuT, I MOJNAETA MATbYMKA HEOOXOIUMO KYNHTh MUHUMYM 551 BO3AYIIHBIX
IIIAPHUKOB.

Otsert: 551.

Kpurepuu

1. OTBET BEpHBIH, HO pEIICHUS HET (B 3arpy>KEHHOM (aiijie peIIeHne OTCyTCTBYET)
— 5 6ajuioB.
2. [IpuBeneHbl CHITBI, IEHCTBYIONIME HA HAITOJIHCHHBIE TeJINEeM IapHKU- 5 0alIoB.

4



WuxeHepHBIE HAYKH

3. OnucaHo yclioBHe, MPU KOTOPOM MalIbuuK OyJeT B3ieTaTb— 4 Oasia.

3. Onpenenen o0beM Imapuka u macca — 3 Oaa.

4. [IpuBeaeHbI pacCy>kKICHUS O BIMSHUA MACChI T€JIUS U MacChl 000JI0UEK IApUKOB
Ha pe3yabTar —3 Oasa

4 TIpoBeneHbI pacdeThl U MOJTy4eH BepHbIH oTBeT — 10 6aios.

MakcumyMm 6a/1J10B 32 3Ty 3aaa4y: 30 6aJJ10B.
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2. TepmomeTp.

/

Bo Bpemst 0osie3HM 3a4acTyl0 MOJAHMMAETCS TEMIIEpaTypa, CBUAETEIbCTBYIOIIAS,
HaIpUMep, O KaKWX-TO BOCHAIUTEIBHBIX MPOIECCaX WM O TOM, YTO OpTraHU3M
oopercs ¢ HemyroM. B Hame BpeMs OOJBIIMHCTBO JIIOAECH MOJB3YIOTCS
TepMoMeTpoM (TpaaycHukoMm). [lo mpuHIKITY U3MEpeHHs CYIIECTBYET HECKOJIBKO
BUJIOB TEPMOMETPOB: JJIEKTPOHHBIE, Ta30Bble, MH(pPaKpacHble, MEXaHUYECKUE,
XKUAKOCTHbIE U Ap. Cero/Hsl ydeHble HE MOTYT Ha3BaTh MMsI YEJOBEKa, KOTOPBIN
u300pen TepMOMETp, MOCKOJBKY HaJ 3TUM BOIIPOCOM OJHOBPEMEHHO paboTanu
Cpa3y HECKOJIbKO Yy4YeHbIX. JIJii W3rOoTOBIEHHUS MEIULUHCKUX TEPMOMETPOB
UCTIONBb30BaNach pryTh. [inHa kamuuisipa B Tepmomerpe cocrasiser 1=120 mw,
auaMeTp Kanuuisipa — 0.8 M.

1) Kakas MuHUMallbHas Kameibka (Macca) pTyTH HEoOXoauma JUis CO3JaHMS
TAKOro TEpMOMETpA?

2) Tlodemy rpu HarpeBe PTYTh B KAIUJUISP BHIXOJIUT, & [IOTOM TIOCJIC OCThIBAHUS
OoOpaTHO B HMKHIOIO €MKOCTh HE yXoauT. [loueMy rpaayCHUK MpUXOAUTCS
BCTPSIXUBAThH?

TpeGoBaHUA K OTBETY:

B oTBeT ykaxxute TOJIBKO MOJYYEHHYIO Maccy B rpaMmax 0e3 eIuHUIl U3MEPEHUS,
OKPYTJIMB pe3yJIbTaT 10 ThICSYHBIX. [losHOE perienue u paccyxacHus ohopMuTe B
daiine u 3arpysure.

CrpaBo4YHBIE MaTEPHUAIEL.

e IlnotHocts pryTH p ipu 42 °C — 13.4918 r/em®

Bo3mokHoe perienue:
1. Haiinem 06bem kamumisapa: V=S*I=n*0,25*D?*| B Mmm
ITocKOIBKY MJIOTHOCTh PTYTH yKa3aHa B I/cM®, HE0OXOAUMO HEePEeBECTH 00bEM B

cMe,

3
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2. Utorosas dhopmyiia 115 HaX0XKICHUS MaCChI:
D21 3,14%0,08%0,08%12
m=-——p= " * 13,4918 = 0,814 r.

3. I'panycHuk mpexacraBisier u3 ce0d TepMETHUHYIO TPYOKYy, KOTOpas

COEIMHEHAa C KOJOOH-pe3epByapoM, B KOTOPOW HAXOJUTCA PTYTh.
Coeaunenuss TpyOKM C pe3epByapoOM BBIIIOJIHEHO B BHJE KalWUIsApa-
cyxeHus. [Ipyu uamepennn TemiepaTypsl 4YeJIOBEKA, PE3EPBYAP C PTYTHIO IIPH
KOHTAKTE€ C KOXer HarpeBaercsa. IIpum 3TtoM pryTh pacmmpsercs u
noJHUMaeTcs 1o Tpyoke. [Ipu oxnakaeHUM PTYTH IMOJIydaeTcs Tak, 4ToO B
caMOM Yy3KOM MECTE, MECTe COEOUHEHHs TpyOKHM M pe3epByapa, pTYThb
pa3pbIBacTCA U IOBEPXHOCTHOE HATSHKEHUE HE IO3BOJISIET PTYTH CTEYb
oOpaTHO B pe3epByap, T.€. MOBEPXHOCTHOE HATSXKEHUE IPEBAIUPYET Haj
CWION TSDKECTH PTYTHM B CyXeHHH. JlJi1 TOro, 4roObl pTyTh BEpPHYJIach
00paTHO B pe3epByap, HYKHO BCTPSIXHYTh I'PayCHHUK.
Otset: 0.814.

Kpurepunu

1. OTBeT BepHBI, HO peuIeHUs HET (B 3arpyKEHHOM (haiijie pelieHne OTCYTCTBYET)
— 5 Oamos.

2. Onucanbl MpaBUILHO POPMYIIBI M BEpHA JIOTUKa— 2 Oasa.

3. IlpuBeneHbl BepHbIE pacCyX ACHHUS O TOM, MOYEMY HYXXHO BCTPSXHUBATh
rpagyCcHUK—3 Oaa.

4. ITpoBeneHsl pacueTsl U IOMy4YeH BepHbIil oTBeT —10 6anios.

Maxkcumym 6a,1710B 3a 3Ty 3aaauy: 20 6aJ1I0B.
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3. Kanpuumii B mpogyKTax.

['MnokasbIMeMUsT — 3TO CHI)KEHHME COJAEp)KaHWA KaublUsd B KpoBu. Kambuui
OTHOCUTCS K MHUKPODJIEMEHTaM, HU3HEHHO HEOOXOJUMBbIM JJisi OpraHu3ma
yenoBeka. [lompoctkam 11-17 et HeoOxoaumo B JieHb ynoTpeOaste N=1100 mr
kasbius. M3BecTHO, uto B 100 r TBOpora conepxkutcs 120 mr kaneuus, B 100 r ceipa
yeaaep win Mmouapesisl 900 mr kanbius, a B 100 r 6pokkonau 47 Mr KajbIusl.
Ponurenn 12-netHeii BepoHukHM O4YeHB CIEOAT 32 NPABWIBHBIM IIUTAHHEM HX
nouepu u paccuntbiBaroT HopMy KBXKY, a Takxke exenHeBHOE NOTpeOJIeHHE
KaJIBLIUSI.

[Io pekomeHpanusM poOAUTENEH exenHeBHO Beponuka chemaer nmo | mopuuu
TBOPOTa U ChIPA, a TAKXKE 2 MOPIIMHA OPOKKOIN Ha 00€I.
Ha ckoJibKO TPOILIEHTOB OTJIMYAETCS 3HAUCHHUE OTpeOIeHUs Kaablusd BepoHuku 3a
oceHb 2023 rona, ecnu oHa OyAeT MUTAThCA MO PEKOMEHAAIUSAM POIUTENEH OT
HOPMAaJIbHOTO 3HaUYCHUS HEOOXOIMMOTO MOTPEOICHUS KalIbLIUS JJ1sl TOJIPOCTKOB 11-
17 net?

CrpaBoyHbIE MaTEPHUAIIBL.
1 mopmus TBopora= 100r, 1 moprus 6pokkonn= 100 r, 1 mopuus ceipa= 100 r.

TpeGoBaHUA K OTBETY:

B oTBeT 3anuimTe TOJILKO YHCJIO, OKPYTJICHHOC 10 ACCATBIX.

Bo3mokHoe perienue:
1. 3a 3 mecsana (91xenp) ocernn 2023r Heobxoammo moiyunth 1100*91 =
100100 mr xampus
2. Beponuka mo pexomeHmanusm poautenen crempaet 120+900+2*47=1114mr
B IcHb, a 32 3 Mec=1114*91==101374mr.
3. CocTaBUM IPOIOPIIHIO:
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100100 ~100%
(101374-100100) — x%
X=(1274*100)/100100=1,274%=1,3%

Hrorosas popmyna:

91%1114—-91n
x = )% 100.
91n

Otset: 1.3.

Kpurepuu

1. OTBeT BepHBI, HO pelIeHUs HET (B 3arpyKEHHOM (haiijie peleHne OTCyTCTBYET)
— 5 Oaos.

2. IIpoBeneHbl pacueTbl HEOOXOAUMOIO MOTPEOICHUS KalbLUs JIs TOJPOCTKOB 32
3 Mecsia ocenu 2023 — 2 Gainna.

3.IlpoBenensl pacueTsl NOTpeOJCHUS Kaublus BepoHukH, NHUTasICh IO
pexoMeHanusaM poauteneit 3a 3 mecsina ocenn 2023 — 5 6aios.

4. CocrasiieHa npomnopius — 3 0anna.

5. [IpoBeaeHsbI pacyeTsl U NOJTYUY€EH BepHBI oTBeT — 10 Oanios.

Maxkcumym 6aJ1710B 3a 3Ty 3a7auy: 25 0aJLJI0B.
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4. CafioBbI€ YIUTKH.

JIBe ommHAKOBBIC MaJieHbKHE yIUTKA BHua Helix Aspersa (cagoBbie yIUTKH)
CUJIAT Ha TPOTHBOIIOJIOKHBIX KOHIIAX OJHOPOIHON TOPH30HTAIBHOW COJOMHHKH
(cMm.pHc.), Macca KOTOpoi paBHa Mmacce OMHOW ymuTKH. COJOMHUHKA JICKUT
CUMMETPHUYHO Ha JABYX TOYCUYHBIX OINOpaxX, MEXKIy KOTOPBIMH HaxomwTcs 1/N-s
qacTh crepkHs (n = 3). JleBas ynuTKa MOJ3ET MO CTEPIKHIO CO CKOPOCTHIO Vi = 3
mMm/c. CkopocTh Vp TpaBodl yIUTKH Oombine ckopoctd Vi, [lpm  kakom
MaKCHMaJbHOM 3HAUYE€HUU CKOPOCTH BTOPOH YIUTKH COJIOMHHKA HE OTIPOKUHETCS K
MOMEHTY BCTPEYH YJIIUTOK?

CrpaBOYHEIE MATEPUATILL.

Mowment M cunbl - 3T0 (Qu3nMueckas BEJIUYWHA, paBHAsl MPOU3BEICHUIO
moayist cuisl F Ha e€ tuedo |1 M=FI. TlneuoM cuiibl Ha3bIBAIOT KpaTdaiuIiee
pacCcTosTHUE OT OCH BPAILICHUS JI0 JIMHUU JIEHCTBUS CHUJIIBI.

VYcnoBue paBHOBecusi Tena: AunreOpanyeckas cyMma MOMEHTOB BCEX
JEUCTBYIOIIUX CHJI paBHA HYIO : M1+My+...Mn=0

TpeboBaHUS K OTBETY:

B oTBeT 3anmiuTe YHCJI0, OKPYTJICHHOC 10 ACCATHIX.

Bo3moikHoe penieHnue:

(_))C L/n \Nz

Tel
i

v
l L M8 L(n-1)/(2n)
2mg

10
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1. Crepsxenb OyZeT HAXOTUTHCS B pABHOBECHUH, €CIIH alreOpanyeckas cymma

MOMEHTOB CHJI, J€MCTBYIOLIMX HA HETO, paBHA HYJIIO:

Fi-li+ Fo-lo+ Faels+ Farl4=0

Ecnu ynuTku BeTpeyaroTcs Ha CEpeAMHHOM OTPE3KE MEX]y JIEBOH U
IPaBOM OMOPAMH, TO COJIOMHHKA HE OYyJIEeT ONPOKUABIBATHCS HU NPHU
KAaKOM 3HAY€HUU CKOPOCTU BTOPOU YIIUTKH.
Ecnu ynIuTKHM BCTpedaroTCs CJ€Ba OT JIEBOM OIOPBI WM CIpaBa OT
IIPaBOi OIOPHI, TO COJIOMUHKA MOKET ONPOKUHYThHCS.
MakcumainbHasi CKOpOCTb BTOPOH (IIpaBoii) yIUTKU OyAET TOCTUTaThCS
B T€X CIIy4asX, KOI/1a YIUTKU BCTPETATCS CIE€BA OT JIEBOM OIOPBI.

2. IlycTb ynuTKH BCTPETHINCH B HEKOTOPOH TOUYKE CJIEBA OT JIEBOU OMOPBHI.
O003HauMM uepe3 X pacCTOSHUE OT JIEBOW OMOPHI 10 MECTA BCTPEUU YIUTOK
(CM. pUCYHOK).

3. Ha crepkeHb NeUCTBYIOT CHUIIBI:

CUJIa TSUKECTU CaMOM COJIOMUHKH, paBHas F1 = mg;

CWJIa JIaBJICHUS HA COJIOMUHKY CO CTOPOHBI BCTPETUBIIUXCS YIUTOK, paBHAs
F> =2mg;

CHUJIa peaKIvu JIEBOM omopsl, paBHas F3 = Nj;

CUJIa peaKklMK MpaBoi onopsl, paBHasa F4 = No.

4. 3anuieM npaBuiIO MOMEHTOB CIIEpBa OTHOCUTENIBHO JIEBOM OMOPHI, 3aTEM
OTHOCHUTEJBHO MPABOU OIOPBHI.

1) OTHOCHTEILHO JIEBOW OIOPHI:

2mgx—mg£+N2-£:O (1)
2n n

3nech L — mumHa Bcero crepkHs, N = 3

2) OTHOCHTEIBHO TPABOM OIOPHI:

2mg(£+x)+mgL—N1-£=O (2)
n 2n n

B momenT onpoxuasiBanus ctepsxHs inbo N1 = 0, mu6o Nz = 0.

11
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5. Jlns Hamiero citydasi HaXOXKACHUS MaKCUMAIIbHOM CKOPOCTH BTOPOH YJIUTKU MBI
JOJDKHBI paccMoTpeTh yeiosue Ny = 0.
Ecau N2 = 0, To u3 (1) cnenyet, uro

L
2mgx —mg 2— =0, OTKy1a HaXOIUM X:
n

X:E. (3)

6. Tak Kak yJIMTKH MOJI3YT 10 BCTPEUYHU OJHO U TO K€ BpeMsi, TpuuéM nepnas (JieBasi)

YJIUTKA TPOIOJI3aET PACCTOSHUE % —X, a BTOpas yJHUTKa MPOIOJ3AET
n
L(n—-1) L . ,
paCCTOHHI/IeT + o + X, TO PaBEHCTBO BPEMEH JBUKEHUS YIUTOK C yIETOM
(3) 3anumercst Kak
2n— 2n
( 4 SJ'L ( 4+3j'L
n n
= (4)
0 ()
7. OKOHYATENTBbHO TMOJIyYaeM:
2n+3
Uy =0 5
o 03 ©
OTcro/1a HaX0IUM CKOPOCTh BTOPOM (ITpaBoil) YAUTKY JJid ciiydast N = 3:
2-3+3
v,=0,———=30;=3-3=9 (mm/cC
27953 3 1 ( )

Jl5is Tex, KTO paccMaTpHBaeT cpaszy ciaydait n = 3.
[Tpu N = 3 paBeHCTBO (4) NepenuIIeTCs Kak:
L/4 3L/4

(%1 (&)

OTKya HaxoAuM V!
0, =, 3L/4

L/4
Takum 006pa3om, MakCUMajbHas CKOPOCTh YIUTKH Oy1eT paBHa 9 MM/C.
Otser: 9.

=30, =3-3=9 (mmMm/C)

Kpurepuu
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WuxeHepHBIE HAYKH

1. OTBET BEpHBIH, HO pEIICHUS HET (B 3arpy>KEHHOM (aiijie pelIeHne OTCyTCTBYET)
— 5 O6asoB.

2. CocTaBlIeHO yCJIOBHUE paBHOBECHS — 5 OAJLIOB.
3. BeipaxxeHsl hopMyIIbI 17151 HAXOXKICHUS BPEMEHH ABMKCHUS YIIUTOK — 5 0aJuIoB.

4. Tlomyuena dopmyrna AJii HAXOXKICHUS MaKCHMAalbHOW CKOPOCTH JBIIKCHUS
YIUTKHA 2 — 5 GasuioB.

5. IIpoBeneHbl pacyeThl ¥ MOJYyYEeH BEPHBIN OTBET — 5 OaslIoB.
MakcumMyMm 6a/1J10B 32 3Ty 3aaa4y: 25 6aJL710B.
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MHuxeHepHbIe HAYKH

9-10 kiaccel

1. Yemonan Ha matgopme.

B nebonbmom ropoke « MH)eHEpUs» MOCTPOMIIN a3pOIOPT s rocTel GpecTuBas
HayKd. A3pONOPT CTPOWJIM ONBITHBIE CTPOUTENM W 3aIMyCTHJIA €ro POBHO K
oTkpbiTHiO  ¢ectuBamst. [octm ¢dectuBans HE YOyCTHIM BO3MOXXHOCTH
BOCIIOJIb30BaThCSl CaMOJIETOM M IPUBE3NIHM C co0Ooil Oonbline yemonaHsl. ['octu
NpUOBIBANIN «HAIUIBIBAMI» M OJIKE K BeUepy OJIMH M3 TOCTeM YpOHWI CBOM
yeMoAaH. YeMoaaH 3TOTro rpaKJaHWHA Najail BEPTUKAJIbHO CO CKOpocThio U = 10
M/C Ha TSOKENyK JIEHTY (TOPU3OHTAIBHYIO MIaTQopMmy), ABIKYIIYIOCS CO
ckopocthio v = 1 m/c. [Ipu kakoM HauMeHbIIeM KO3(PPUIIMEHTE TPEHU YeMOJIaH
He OyJeT CKOJIB3UTh MO mIatgopme?

Cwiol TsSKECTH 4YeMOJlaHa IO CPaBHEHHUIO C BO3HHUKAIOLIEH HOPMaIbHOMN
CUJION peakiuy MOKHO NpeHeOpedb. CuuTaTh TakKe, 4TO YeMOJIaH HE OTCKaKMUBaeT
OT TJIAT(HOPMBI.

TpeboBaHUS K OTBETY:

OtBeT MMpCACTaBbTC B BUJIC YUCJIA oe3 YKa3zaHusa CANHUI H3MCPCHUA.

Bo3moixkHoe penienne:
1. B npeneOpexeHU CUIION TSHKECTH MPU KOHTAKTE Tpy3a ¢ miargopmoit (13-
3a Majoro BpeMeHH Habopa CKOPOCTH Tpy3a MpU TPEeHUH o TiaTtdhopmy) Ha
HEro JEHCTBYIOT HOpPMallbHas CHJIa PEaKkUMM MU CUJIa TPEHHS, MEXIy
KOTOPBIMH CIPABEIMBO COOTHOLIEHUE: Fy < uN TIpudeM 3HAK PaBeHCTBA
JIOCTUTACTCS MPU CKOJIBKCHUH.

14



WuxeHepHBIE HAYKH

2. 3anuuiem BTOpo# 3akoH HbI0TOHA B MPOEKIUSIX HA OCH:
mAv, = E,dt < uNAt,
mAv,, = NAt
OTKYyJla
Av, < plv,
3. Tak kak CKOpOCTh Irpy3a o X MeHs1ach OT HYJIS 10 V, a 10 Y — OT — U JIO HYJIS,
TO MIPOCKaJb3bIBaHUE OYAET OTCYTCTBOBATh MIPU YCIOBUMU:
v
>
OTKYyJla UICKOMO€ 3HAYEHUE [y, = 0.1 mpu v=1.
Otger: 0.1

Kpurepuu

1. OTBeT BepHBIH, HO peIlICHUS HET (B 3arpy>KeHHOM (aiiie perieHue OTCyTCTBYET)
— 5 Gaynos.

2. 3anucaH KpUTEPHUl OTCYTCTBUS MTPOCKAIb3bIBAaHUS — S5 OAJIJIOB.

3. [Ipumenenue BToporo 3akoHa Hetorona — 7 6anios.

4. BbINOJHEHO CYMMHUPOBAaHHE U3MEHEHUW UMIIyJbCa BIOJb HOPMaId U
KacaTeJbHON — 8 0aioB.

Makcumym 0a/10B 32 3Ty 3aga4y: 25 0aJLJI0B.
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WuxeHepHBIE HAYKH

2. IlokapHbIi IIJIAHT.

[Toxapuuk Bacwimmii mpuexan co cBoed Opuraaoi Ha BbI30B, B ATOT pa3 ropel
TOProBbIN HeHTp. Bacuiuii Obl1 0O4eHb CMENBIN U cpa3y OpOCHIICS TYIIUTH MOXKap.
Ctpyst BozibI ObET U3 MOKAPHOTO IIUIAHTA C IUIONIA B0 TIoTepeyHoro ceueHus S=10
cm? mop yritom a = 60° k ropusonty. OnpeenuTe IWIOMAAb HONEPEYHOrO CCUCHHS
CTPYH B €€ BEpXHEH TOUKE.

7'\

\

=

TpeboBaHUs K OTBETY:

[Inomaapr MOMepevyHoro CEYeHMs! CTPYH MPEICTaBbTE B BUJE YKCia 0€3 yKa3aHus
€AVHUL U3MEPEHHUSL.

Bo3moxHOe penieHue:

1. Tak Kak KOJUYECTBO BOJbI, MPOXOJIIEE Yepe3 JH00€ CEUCHHE CTPYH B
SMHUITY BPEMEHHU, OJIMHAKOBO JIJIs1 JIIDOOTO CeYeHUs, TO
Svy=Sv
2. CKoOpoCTb CTPYHU B BEpXHEH TOUKE TOPU3OHTAIbHA U paBHA v, cos a. OTcrona

noJyyaem
S' = —— =20 cm2. (npu S=10)

cosa

Otser: 20.

Kpurepuu.

1. OTBET BepHBII, HO penIeHUs HET (B 3arpyKeHHOM (haiisie pelIeHre OTCyTCTBYET)
— 5 Gannos.

2. 3amucaH 3aKOH COXpaHEHUsI MOTOKa —2 OaJia.

3. 3anmcaH 3aKOH COXpaHEHUs TOPU30HTATBLHON CKOPOCTH —3 Oaia.

4. BBITIOJTHEHBI BCE IMyHKTHI ¥ TIOJTyYCeH MTPaBUILHBIN YUCICHHBIA OTBET —5 0aJjioB.
Makcumym 0aJ110B 32 3Ty 3aga4y: 15 0a/J10B.
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WuxeHepHBIE HAYKH

3. MasTHUK.

Heynpyras nerkas HuTh 1auHO#M [ = 1 M ¢ MaJleHbKUM IIAPUKOM IPHUKPETUICHA K
cTeHe U oOpa3yeT MasaTHHUK. [1o ToYkoi ToaBeca BOWMIM TBO3[b HA PACCTOSTHHUH
x < | oT Hee M OTBEJIM MasITHUK JI0 TOPU3OHTAIBLHOTO TIOJIOKEHHSI HUTH (CM. PHC.).
TpeHne mapuka O CTE€HY OTCYyTCTBYeT. lIpm kakoM MHHHMalbHOM X HUTH B
npoliecce IBUKEHHUS aprKa Bce BpeMst OyIeT OCTaBaThCs HATAHYTOM?

: |

.

TpeboBaHUS K OTBETY:

[IpencraBbTe OTBET B BUJE YMCIA, OKPYTJIMB IO COTHIX, O€3 yKa3aHUs €IMHHULL
U3MEPEHHUSL.
Bo3mo:xHOe perieHue:
1. Tlo 3akOHY COXpaHEHHUS SHEPruu CKOPOCTh LIapUKa B BEpXHEH TOUKe
TPACKTOPHUH MOCJIE KaCAHUS HUTH C TBO3JIEM paBHA
v=+/2902x—-1)
2. YToObl HUTH B 3TOW TOUKE OCTaBaJIaCh HATSIHYTOM, HEOOXOIUMO, YTOOBI
2

>
M= x="

3. U3 nByX ypaBHEHHI MOTYUYAEM X,piy = %l = 0.6 ™.
Ortser: 0.6.

Kpurepuu
1. OTBeT BepHBIi, HO PENICHH HET (B 3arpyKEHHOM (aiiie perneHnue OTCyTCTBYET)
— 5 Gannos.
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WuxeHepHBIE HAYKH

2. llpaBuibHO 3alMCAaH W HCIOJIB30BaH 3aKOH COXPAHEHUS DJHEPrUU U
BBIUMCJICHHSI 3HAUEHUSI CKOPOCTH B BEpXHEH Touke — 7 OaIoB.

3. Ucnonb3oBaH BTOpoi 3aKk0H Hbl0TOHA /17151 BEpXHEl TOUKH — 8§ OAIJIOB

4. BpInoaHEH aHAJIU3 — TP MUHUMAJIbHOW CKOPOCTH CHJIAa HATSDKEHUS B BEPXHEU
TOUYKE paBHA HYJII0 —5 0aJlIoB

5. BbINOJIHEHBI BCE IMTyHKTHI U TIOJyY€H MPABUIILHBIA YHCIICHHBIN OTBET —5 0asioB.
MakcumyMm 6a/1J10B 32 3Ty 3aaa4y: 30 6aJJ10B.

18



WuxeHepHBIE HAYKH

4., MetaHue CHapsJIOB.

Jletn ycTpowiu TypHUpP MO METaHHWIO CHapsIoB U3 MmylieK. (s 3Toro Kax bl
peOEHOK CKOHCTPYHMpOBAJ CBOIO MYIIKYy W TMPUHEC CHapsAnbl. Macca MyIIKH B
k =200 pa3 Oombmie maccel ee cHapsaa. Eciu myimika HE 3akperuieHa, TO OHa
CTpeJisieT ¢ OTKaToM. Ha CKOJBKO MPOIEHTOB YBEJIWYUTCS NaTbHOCTH BBICTpEIa,
€CJIM MYIIKY KECTKO 3aKPEnuTh?

TpebGoBaHusg K OTBETY:

OTBeT npeacTaBbTE B BUAE YHCIIA, OKPYIJIUB JI0 THICAYHBIX, 0€3 yKa3aHus %o.

Bo3moikHOE penienue:
1. OGosHaumm ¥, — CKOPOCTb CHapsja

-

OTHOCHTEIBHO MYIIKH, ¥’ — CKOPOCTb
CHapsa  OTHOCUTEIBHO  3€MJIM  IIpHU

S .
HE3aKPCIUICHHON IIyIIKe, U — HayaJbHas &
CKOpPOCTb OTKAaTa IMyIIKH.

2. 3akoH coxpaHeHus uMmiryibca B CO, CBA3aHHOW C 3eMJIeH, B TIPOCKITMU Ha

M
TOPU3OHTAJIBHYIO OCh UMEET B (k = E):
kv = v'cosp
[TpoekTrpoBaHHEe BEKTOPOB CKOPOCTH HA BEPTUKAIBHYIO U TOPU3OHTATEHYIO
OCH JIaeT:
v'sinf = vysina

1
v'cosf + U = vycosa — (1 + E) v'cosp = vycosa

31mecy @ — yroj HaKJIOHa CTBOJIA, f — YToJl, MO KOTOPBHIM BBIJIETACT CHAPS
OTHOCHUTENBHO 3emiin. OueBUIHO, f > @ 3a CUET OTKATa MYIIKH.
3. UcnonszyeM hopmyiy 1aabHOCTH MOJETa 715 ABYX CIy4YaeB:

v . , v
Lo = —sin2a, L' =—sin2p
g g

4. TlomenwB OJTHO HA APYTOE, MOTyYaeM, 3aMKcaB pe3yJIbTaT B BUJIE:
Ly vysina vycosa 1
L'~ v'sinB v'cosf +e= 1,005
Takum 00pa3om, MaabHOCTh yBeNWuuTCs Ha 0,5 MPOIIEHTOB HE3aBUCHMO OT

yrJjia BBICTPCIIA.

Ortser: 0.5.

Kpurepuu.
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WuxeHepHBIE HAYKH

1. OTBeT BepHBIH, HO pellIeHHs HET (B 3arpyKeHHOM (aiiie peieHrue OTCYTCTBYET)
— 5 Oayos.

2. 3anmcaH 3aKOH COXPAHECHHS UMITYJIbCA B MPOSKIIMKA HA TOPU30OHTAIBHYIO OCh — 5
OaILIIOB.

3. 3amucaHbl TPOEKIIMU BEKTOPOB CKOPOCTH HA BEPTUKAIBHYIO U TOPU30OHTAIBHYIO
— 5 Gainos.

4. IlpuBenena popmyna JaTbHOCTH MOJIETA I IBYX CIIy4aeB — 5 0aioB

3. [lonydena utorosas ¢hopmyiia Jijisi pacdeToB —5 OalIOB.

4. BBITIOJTHEHBI BCE IMYHKTHI M TIOJTYYCH MTPaBUILHBIN YUCICHHBI OTBET —5 0aJIjioB.
Makcumym 0asJ10B 3a 3Ty 3aaa4y: 30 6aJJ10B.
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