Bceepoccniickas oMMnuaaa MKOJLHUKOB 0 pU3HKe
2021-2022 yu. roa
MyHUIMIAJBbHBINA 3TA

7 Kkjaacc
Bpemasa evinonnenusn —
3 acmponomuyecKkux uaca

3aganue 1
B TaGnuie npuBeneHbl JaHHBIE TI0 KUPHOCTH MOJIOKA, KOTOPOE JAI0T KOPOBBI
pa3HbBIX TTOPO/I.

HasBanue mopoisr CpenHuil ypoBEeHb JKHUPHOCTH , %
Avipmmpckas 3,3-3,6
[ommrnaCcKas 3,5-3,8
JIxepcerickas 4.4-6,0

KpacHas narckas 3,5-4,5
KpacHas crennas 3,2-3,8
XoJIMOTOpCKas 3,6-3,9
YépHo-néctpas 3,6-3,9
SApocnaBckas 4.0-6,0
becryxenckas 3,5-4,0
KocTtpomckas 3,3-4,2
CuMMeHTaIbCcKast 3,8-5,5
CpruéBckas 3,2-3,4
[Bunkas 3,7-3,9

XKupHocTh MOJIOKAa OIpenensioT ¢ TOMOIIBIO HU(POBOTO JIAKTOMETPA,
KOTOPBI HACTPOEH HAa M3MEpPEHHE KUPHOCTH MOJIOKA B IMPOLIEHTaX. AOCOIIOTHAS
MOTPEIIHOCTh U3MEPEHHUS JKUPHOCTU JAKTOMETPOM cocTaBisieT £0,08%.

MoxxHO IIM € TIOMOIIBI0 JAHHOTO MPUOOpa OTIMYUTH MOJIOKO TIOPOT
XOJIMOTOpCKOM TMOpOABl OT MOJIOKa KOpoB SpocmaBckoi moponbsl? OTtser
HOSICHUTE.

Bo3mo:kHoe pemenue 3aganus Ne 1

Henpb3si: MakcMManbHOE BO3MOXKHOE 3HAUYEHHE XKUPHOCTH MOJIOKA JIJisi KOPOB
Xonmoropckoit mopojsl cocrasiset 3,9 % + 0,08 % = 3,98 %, a MUHHUMAaIbHOE
3HAYEHUE KUPHOCTU MOJIOKA JJisl KOpoB SApociaBckoid mopoasl coctaisieT 4,00 %
- 0,08 % = 3,92 %. MnTepBanbl NepeKphIBAIOTCS.

3aganue 2

[To nopore moa3€T yaaB AauHOW 12 M, a IO yAaBy OT T'OJIOBBI K XBOCTY CKAau€T
nonyraii. CKOpOCTh yJaBa OTHOCUTEIBHO JOPOTHM 2 M/C, a CKOpPOCTh MOMyras
OTHOCHUTEJIHLHO yiaBa 3 M/cC.

Kakoil myTh OTHOCHUTENBHO IOPOTH MPOMIET TOINyrai, Mmoka J0CKaydeT 0
XBOCTa yj1aBa?




Bo3mo:kHoe pemenue 3aganus Ne 2

[Tonyraii Oyner ckakaTh OT T'OJIOBBI 10 XBOCTA yAaBa B TEUEHUE BPEMEHHU 3/
M[C

= 4 c. 3a 9TO K€ BpeMs caM yJiaB MEPEeMECTUTCS IO JOpOTe Ha PaCCTOSTHUE
HaBCTpeuy nomnyrawo 2 m/c *4 ¢ =8 m.

3aganue 3

Mypageii oTripaBuics Ha pa3Beaky. CTapToBaB OT MypaBeWHHKA, OH B TEUEHUE
Bpemenu t = 10 ¢ mom3 Ha BOCTOK co ckopocThio V = 1 cm/c. 3aTtem mypaBeit
IIOBEPHYJI U B TEUCHUE BPEMEHHM 2t IBUTAJICA CO CKOPOCThIO 2V Ha ceBep. [lotom
OH Oe’kaj Ha 3amaj B TeYEHUE BPEMEHHU t CO CKOPOCThIO 3V U, HAKOHEL, TOBEPHY B
Ha IOT, MYaJCAd C MAaKCHMaJlbHO BO3MOXKHOM CKOpPOCTBIO 4V emé B TedyeHue
BpeMeHH t. [locne 3Toro ero IBHXKEHHE B TOYHOCTH MOBTOpsIoch. Yepes 20 MuH
noucka MypaBel oOHapyxui 100bay. Kakoe MUHMManbHOE BpeMsi mOTpedyeTcs
eMy JUIsl BO3BpAILEHUS B MypaBeMHMK, €CIIM IIPU JIBUKEHUH C J100bIYEH MypaBeil
MOKET Pa3BUBATh CKOPOCTh, B 3 pa3a MEHBIIYIO MAKCHUMAJIBHO BO3MOKHOW?

Bo3mo:xHoe pemenue 3axanus Ne 3
C 3Vt

3 B 4vt AVE

o
Vt

Ha pucynke n300paxeH0 ABHKEHUE MypaBbsi B T€UEHHUE MEPBBIX 50 CeKyH.
Janee ABMXKEHHE MOBTOPSETCS, CIEIOBATENIbHO, 3a Kaxaple 50 cekyHI MypaBeu
cMelaercs Ha 3anaj Ha paccrosiuue 2Vt = 20 cm. Bpems 20 munyt (unu 1200
cexyH) kpatHo 50 c. [Toatomy uepe3 20 MUHYT OH OKaxkeTcs Ha paccTosinuu 20
(20-60)/50 = 480 cM oT MypaBeHUKA.

Tak Kak MakCHUMaJIbHO BO3MO’KHAs CKOPOCTh MYpaBbsl INpPU JBHKEHUU C
noObrueit 4/3 cm/c, 3HaYUT, MUHUMAJILHOE BpEMs, 32 KOTOPOE MYypaBeil BEpHETCS
obpatHo, paBHo 480/(4/3)= 360 c = 6 muH.

3ananue 4

JKcnepuMeHTaIbHAA 3amada: Onpenenure ¢ MaKCUMaJIbHO BO3MOXKHOM
TOYHOCTBIO THAMETP CTEPXkKHS rBO3/s. [[oapoOHO onmUIIIMTe METOANKY U3MEPEHUIA,
MOCJIeIOBATEIBHOCTh JeicTBUi. [IpuBenure pacueTHbie GOPMYIBI U PE3yIbTATHI
n3MepeHui. IsMepenust moBTOpUTeE, IO KpaiHe Mepe, €€ OJUH Pas.

CnpaBouHbI€ JIaHHbBIE:



__— lnsnka

CTepXeHb

ocTpmé

JmuHa okpyskHoctd Haxomutces mo dopmyine | =314-D, rme D — muamerp
OKPY>KHOCTH.

OOopynoBanme: 1UCT MWUIUMETpPOBOM Oymaru ¢opmata A5 win A4,
KoppekTop (1o 3ampocy), rBo3ab (100 Mm).

Bo3mo:kHoe pemenue 3aganns Ne 4

[lomeyaem Ha TBO3/IE PHUCKYy U TpOKaThiBaeM 0€3 CKOJIbKEHHUS TI0
MUJUIUMETPOBOM Oymare N pa3, oTMeuass Ha JIUCT€ HAYaJIbHOE U KOHEYHOE
nosioxkeHue. [l Toro, 4roObl HUISNKA HE MeIlaja POKATHIBAHUIO T'BO3/b
HEOOXOJMMO TpPOKaThiBaTh IO Kparwo cToyia. JlJis TOBBIIMIEHHS TOYHOCTHU
HeoOxoauMo coBepiuTh He MeHee 10 o0opoTOB (eciau MeHblle, TO Oal
CHIDKAETCs).

JlmuHa OKpY)XHOCTH cTepkHs Oymer Haxomutcs |=L|n, rme L-paccrosiHue
MeEXIy MEeTKaMHi Ha MAJUIMMETPOBOI Oymare.

3Has JUIMHY OKPY>KHOCTH HaXOJIUM JTHAMETP.



Bceepoccniickas oMMnuaaa MKOJLHUKOB 0 pU3HKe
2021-2022 yu. roa
MyHUIMIAJBbHBINA 3TA

8 kiacce
Bpems evtnonnenus —
3 acmponomuueckux uaca

3aganue 1
B TaGnuie npuBeneHbl JaHHBIE TI0 KUPHOCTH MOJIOKA, KOTOPOE JAI0T KOPOBBI
pa3HbBIX TTOPO/I.

HasBanue mopoisr CpenHuil ypoBEeHb JKHUPHOCTH , %
Avipmmpckas 3,3-3,6
[ommrnaCcKas 3,5-3,8
JIxepcerickas 4.4-6,0

KpacHas narckas 3,5-4,5
KpacHas crennas 3,2-3,8
XoJIMOTOpCKas 3,6-3,9
YépHo-néctpas 3,6-3,9
SApocnaBckas 4.0-6,0
becryxenckas 3,5-4,0
KocTtpomckas 3,3-4,2
CuMMeHTaIbCcKast 3,8-5,5
CpruéBckas 3,2-3,4
[Bunkas 3,7-3,9

XKupHocTh MOJIOKAa OIpenensioT ¢ TOMOIIBIO HU(POBOTO JIAKTOMETPA,
KOTOPBI HACTPOEH HAa M3MEpPEHHE KUPHOCTH MOJIOKA B IMPOLIEHTaX. AOCOIIOTHAS
MOTPEIIHOCTh U3MEPEHHUS JKUPHOCTU JAKTOMETPOM cocTaBisieT £0,08%.

MoxxHO I5TM € TOMOIIBI0 JAHHOTO MPUOOpa OTIMYUTH MOJIOKO TIOPOT
XOJIMOTOpCKOM TMOpOABl OT MOJIOKa KOpoB SpocmaBckoi moponbsl? OTtser
HOSICHUTE.

Bo3mo:kHoe pemenue 3aganus Ne 1

Henpb3si: MakcMManbHOE BO3MOXKHOE 3HAUYEHHE XKUPHOCTH MOJIOKA JIJisi KOPOB
Xonmoropckoit mopojsl cocrasiset 3,9 % + 0,08 % = 3,98 %, a MUHHUMAaIbHOE
3HAYEHUE KUPHOCTU MOJIOKA JJisl KOpoB SApociaBckoid mopoasl coctaisieT 4,00 %
- 0,08 % = 3,92 %. MnTepBanbl NepeKphIBAIOTCS.

3axanue 2

Meramueckuit Opycok Maccoir 800 r ummeer Gopmy NpSIMOYTOIBHOTO
napaenenunena. Eciaum kimacTe OpycOK Ha TOPU3OHTAJIbHYIO MOBEPXHOCTh
MO0OYEepPEIHO TPEMsI Pa3HBIMH TPAHIMH, TO OH OyJeT OKa3bIBaTh HA HEE JaBJICHUE
p; =1,6 klla, p, = 5p; u p3 = pz/2. Omnpenenure MWIOTHOCTh MaTepuanga Opycka.
OTBeT BbIpa3uTe B I/cM3.




Bo3mo:xHoe pemienue 3aganus Ne 2

FCIICHHE. /[laBJICHUA, OKa3bIBA€CMBIE OpPYCKOM Ha TOpPH30HTAJIbBHYIO

K 5
MOBEPXHOCTb, p; = S_ ,rae F= mg — CHJia TAXKCCTH, ACHCTBYIOLIAA HA 6pyCOK.

i

S, — nnomaau nosepxHocteii ero rpaneit (i = 1, 2, 3).Umeem S, =ab, S, =bc,
mg mg mg
Sy =ac. Takum obpaszom n= s \ Py = 28 s P =5 & H
’ ab be ab
mg p, Sp, Smg 2 5
Dy = ===—= . Orcrona creayer, 4T0 a=5¢, b=—c U a=2b.
ac 2 2 2ab 2
mg  mg
[TosToMy MOXHO 3anucarbh, 4TO p; = ok e 7 Orcroa HaxoaAuM, 4TO
ap 0D
mg 0.8-10 y
b= |26 ‘/ =0,05 m. Tak KaK P2 = 78 =5 s TO
2p, 2-1600 - be
mg 0,8-10 mg
c= E = =0,02 M. U, Hakonen, u3 popmyinsl p, = g HAXOJ/IHM,
b-5p, 0,05-5-1600
m 0.8-10 =
4T0  a=—2-= 00 M. OOwvem Takoro Opycka  paBeH

“bep, 0,05-1600
V =abe=0,1-0,05-0,02=0,0001M".  CrnegoBarenbHo, IUIOTHOCTH — Opycka

0.8 3
p= i =8000 kr/M® = 8 r/em’.
V- 0.0001
3aganue 3

Ha ppruaxnpix Becax ypaBHOBELIECHBI TUPsl U COCY € BoMoW. Hapymwurces nu
paBHOBECHE, €CJIM B BOJY MOTPY3UTh MOJABEIICHHBIH HA HUTKE CTaJIbHON OPYCOK
TaK, 4To0bI OH He Kacajcs qHa? OObICHUTH, ToYeMy?

Bo3mo:xHoe pemienue 3axanus Ne 3

[Tycts V, — 00beM Opycka. Ilpu morpyxeHun Opycka OH BBITECHUT OOBEM

BOJIbI V, paBHBIM €ro 00bemMy V,,, TO3TOMY YPOBEHB BOJBI B COCY/I€ TTOBBICUTCS Ha:

my

S

TOra YBEJIMYMUTCSA [ABJICHUE BOAbI HAa JHO COCyAd, a CJIEAOBATEIbHO, U
JaBJICHHE cOocyAa Ha 4Yamky BecoB. Chila NaBIEHUS YBEIMYUTCSA HA BEJIUYMHY,
PaBHYIO apXUMEI0BOM CUJIe, IEUCTBYIOIIEH Ha MOTPYKEHHbIA OPYCOK:

F=pV0,

IZI€ P — IIOTHOCTH BOJIBI.

Wtak, paBHOBeCcHE HApyIIUTCS (MIEPEBECUT YalllKa BECOB C BOOK).

3ananue 4
IKkcnepumenmanvruan 3aoaua. OnpeaenuTe MacCy HEM3BECTHONW MaCCHUBHOM
kHuTH. [logpoOHO onmMIIMTE METOAUKY HW3MEpPEHUN, IOCIeA0BATEILHOCTD



neiictBuil. IlpuBenute pacueTHble GOpPMYIbl U PE3yNbTaThl M3MEPEHHIA.
ObopyoosaHue:

HUTH (mmHOM 1 MeTp), HOXKHHUIBI (IO 3ampocy y4YacTHUKA) JITHUHAMOMETP
naboparopuslii (4 H), maccuBHas kHUTA, JIUHEWKa yuyeHndeckas (ammHHON 20-30
CM), KapaH/Ialll WJId CTEPKEHb AaHAJIOTUYHOTO JHAMETpa.

Bo3mo:kHoe pemenue 3aaanusi Ne 4
1 cioco0:

Cornacuo pucynky oueBuHo mgl = F(L/2+l).Orcrona cnemyer
m= F(L/2+1)/ gl

s
[ L2 —

Y mg

[Ipu 3TOM cnocobe y4YeHHMK [OJKEH yKa3aTb, YTO MAacCOil JIMHEHKH I10
CPABHEHUIO C MAaCcCOIl KHUTHU OH MpEeHeOperaer.
2 cnoco0:

Pa3mecTtuM omopy moj IEHTPOM MacC JIMHEWKH (MOKHO BBITIOJNHATH HA KParo
CTOJIA).

1 AF
. l
mg
. L FL
Torna ycnoBue paBHOBecHs i He€ mgl = F-, orkymam = 2l

B sToMm cmocobe mMacca TMHEHKH HE BJIMSAET HA OTBET.



Bceepoccniickas oMMnuaaa MKOJLHUKOB 0 pU3HKe
2021-2022 yu. roa
MyHUIMIAJBbHBINA 3TA

9 KJacc
Bpema eévtnonnenusn —
230 munym

3ananme 1

Ha nHe cocyna ctout nepeBsiHHBIN KyO ¢ pedpom a=20 cm. B cocyn HaauBaroT
BOJy, KOTOpasi MOCTEIIEHHO MPOHUKAET MOJT HUKHIOK TpaHb ky0a. Korma ypoBeHb
BOJABI TOJAHMMETCS BBIIIE BEpxHEH rpann Kyba Ha h=5cm, Ky0 BCILIbIBaCT.
Haiinure mmomaas Cyxodl TOBEPXHOCTH HIDKHEH TpaHH KyOa Tiepes ero
BCIUTBITHEM. V3BECTHO, YTO MJIOTHOCTH jaepeBa p,=0,5 r/cM°, IUIOTHOCTB BOJIBI
pu=11/ cM’,

Bo3mo:kHoe pemienue 3aganus Ne 1
Bona nponukaer nmoa ky0, a B HEM JIaBJ€HUE PaCHpPOCTPAHSIETCSA MO 3aKOHY
[lackaiis BO Bce cTOpoHBI. [loaTOMy BCruibiTHE Ky0Oa OOECHeYuT pa3HOCTh
JIaBJICHUI BOJBI HA €70 BEPXHIOIO U HUKHIOIO TPaHHU.
mg = F,
Fy =F, —F
JlaBiieHue cToI0a HAa BEPXHIO I'PpaHb KyOa paBHO:

F,
p3=pgh=;

JlaBiieHrE HAa HUKHIOKO TPaHb PABHO:
E,
p, =pg(h+a) =3

H
['neS,, — miomaas MOBEPXHOCTH HIKHEW IPaHHU, MO KOTOPYIO MPOHUKJIIA BOJA.

Torna:
mg = pg(h + a) * S, — pgh * a®
p,a® =p(h+a)*S, — phxa®
p(h+a) * S, = p,a® + ph * a*

p,a® + phxa* 500+ 0,2° +1000 * 0,05 * 0,2*
-~ ph+a) 1000 * 0,25
Takum 0Opa3zom, MIOIAb CYXOH MOBEPXHOCTU PaBHA:
S.=a*—-S,=0,04—-0,024 = 0,016Mm>
Ortser: 0,016 m°

S, = 0,024m?

3ananue 2

Kycok oxmaxxaeHHOTo JbJa TMOMECTUIM B KajopumeTrp. B Tabmuie 1
MIPUBENICHBI PE3YJbTAThl U3MEPEHUN TEMIIEPATYPhbl COAEPKUMOTO KaJIOPUMETpA.
N300pa3ure Ha OAHOM pUCYHKE rpaduKu U3MEHEHHUS TeMIepaTypbl JbJa U BOJbI



OoT BpeMeHUu. Ha OCHOBaHMM 3KCNIEPUMEHTAIbHBIX JIAHHBIX OMPEIEIUTE YJIeIbHbIC
TEIUIOEMKOCTH JIbJIa U BOJBL. Y elIbHAs TEII0Ta miaBieHus npaa A = 330 x/{owc/xe.
TenmoeMKoCThIO KaJIOpUMETpa MpeHeOpeyb.

t,°C [-48 |-25 |00 0,0 0,0 0,0 0,0 0,0 2,5 4,9

r,¢c |0 5 10 15 20 320 330 [340 |[350 |360

Bo3mo:kHoe pemienue 3aganus Ne 2

B pesynmpraTe TemooOMeHa ¢ OKpYXKamoIed Cpelod  CoaepiKuMoe
KaJopuMeTpa HarpeBaeTca. B paccmaTpuBaeMOM HHTEpBAJe TEMIEpaTyp
MOJIBOJIUMAs TEIJIOBasi MOIIHOCTh MPAKTUYECKH MOCTOsTHHA. OTCIOZIa KOJIMYECTBO
TEIUIOTHI, 3aTPAaYE€HHOE Ha HarpeB JIbJa:

Nty; = ¢m(t; —ty),

KOJIMYECTBO TEIUIOThI, HEOOXOAUMOE JIJIs IJIABJICHUS JIbJa:

Nty3 = Am,
KOJIMYECTBO TEIUIOTHI, 3aTPa4Y€HHOE Ha HAarPEB BOJIBI:
Nt34 = c;m(ty — t3)
Y3 3TUX YPaBHEHU MOJIydaeM:
A T12 " K/[orc

c, = * = 2,
() To3 ke * °C
T orc
c, = * 34 _ 4’2Kﬂ—o
(ty —t3) T23 ke x °C

3ananue 3

UYeTpipe OJMHAKOBBIE JIAMITBI CONPOTUBIICHHEM 6 OM KaKJasi MOAKIIOUYEHBI K
VMCTOYHUKY MOCTOSIHHOTO HampsbkeHus (cm. Puc. 1). Ompepenure cuiny Toka B
Ka)XJIOW JIaMII€, €CIIA HaNpsKEHUE Ha MCTOYHUKe cocrasiseT 30 B.

2

X

Y
1® @4

Bo3MmoskHoe pemienue 3aganus Ne 3




Ha pucynke nzoOpaxeHa 3JIeKTpUUECKas LIEMb CO CMEIIAHHBIM COEAMHEHUEM
IPOBOJHUKOB: JIaMIibl 2 U3 COEAMHEHBI NAapaJJIeNIbHO, a JIaMIlbl 2 U 4 COEMHEHBI

IMOCJICAOBATCIIBHO C YYACTKOM ICIIK, COCTOAIINM U3 JIaMII 2u3.
HpOBOI[I/IMOCTB Y4acCTKa O, COCTOAIICTO U3 JIAMII 2u3:

1 1 N 1
R;3 Ry Rj
CrnenoBaresibHO, COMMPOTUBIIEHUE 3TOTO Y4acTKa PaBHO:
RyR3r 6x6
= 3 0m

R = = =
2,3
R,+R; 646
Tak kak mammel | U 4 coeaUHEHBI IOCJICAOBATEILHO C YYacCTKOM IICTIH,

COCTOAIINM M3 JIaMII 2u 3, TO 06H1€e COIIPOTHUBIICHUC JIAMII:
R=R1+R2’3+R4=6+3+6=150M

CoruacHo 3akoHy OMa, cuiia TOKa BO BCEU LIETIN:
; U 30 5 4
R 15
Tak kak Nmpy MOCIENOBATEIIBHOM COEAWHEHWH IPOBOJHMKOB CHJIBI TOKA B

Ka>XJ10M U3 HpOBOI[HHKOB paBHBI 51 paBHLI 061116171 CHUJIC TOKA Ha y‘{aCTKe eIy, TO.
11=12’3=I4=I=2A
H€O6XO,Z[I/IMO HaﬁTI/I CI/IHy TOKAa Ha JIaMIlax 2 J51 3 HHH 3TOIr0 BBIUHUCIINM

HaprI)KeHHe Ha yT{aCTKe OCIIn, KOTOpBIﬁ COCTOUT U3 JIaMII 2 5! 3:
U2'3 - 12'3R2'3 - 2 * 3 - 6B
TaK KaK JIaMIIbI 2 u 3 COCAUHCHBI HapaJ]J]eJ]bHO, TO HaHpSDI(eHI/Ie Ha JTHX

JlaMIlaxX PaBHBI:
Uz == U3 == U2'3 - 6B

CuJia ToKa B Ka)KII0U JIaMIIE:

L=Y2_%_1,
" R, 6
13212’3_12:2_1:114

3ananue 4
1. TTaccaxkup, OMO3JaBIIMK K MOE3AY, 3aMETUJI, YTO MPEANOCICAHUN BaroH

npomen MuMo Hero 3a t;=/0 ¢, a nocnenuuii — 3a t,=8 c¢. Cuurtas IBUKEHHE
1oe3/1a paBHOYCKOPEHHBIM, OIIpEIeIUTE BpeMsl orno3aanus 7.

Bo3mo:kHoe pemenue 3aganus Ne 4



I'paduueckoe pemeHue 3agayvl OCHOBAHO Ha TOM, YTO IUIOIIAAb IO
rpauKoM CKOPOCTH YMCIEHHO paBHA MPOWJIEHHOMY IyTH 3a Bpems t; u t, — 310

paBHBIE JUIMHBI BATOHOB, ITOITOMY:
aT + a(T + 10)
[ = * 10

a(T +10) + a(T + 18)
[ = * 8
2
[IpupaBHMBaeM mNpaBple YacTH ypPaBHEHUM:

T+(T+10) N __ (T+10)+(T+18) "

2

10 8

orkynaT = 31 ¢

3ananue 5

JKcnepuMeHTAJNbHAA 3ana4da: OnpeneiuTh BBICOTY OT I0Ja 10 BEpXHEH
MOBEPXHOCTH CTOJIa, MCKIIOYasg NPSIMOE€ H3MEPEHHME BBICOTHI MO BEPTHUKAJIH.
[ToqpoOHO ONMIIKMTE METOAMKY H3MEPECHHUH, TOCIIEI0BATEIbHOCTh JICHCTBUH.
[IpuBenuTe pacuéTHBIC POPMYIIBI M PE3YyJIbTATHI U3MEPEHUM.

OGopynoBaHue: ydeHUYECKas JIMHEHKA, HUTh JJIMHOK MPUMEPHO 1 M ¢
rpy3oM (Hampumep, Taiika), JIMCT OyMmaru.

Bo3moikHoe pemienue 3aganust Ne 5
Jiia  opraHu3aTopoB: CTON (CTyJd) JOJDKHBI OBITh C TOPU3OHTAILHOMN
MOBEPXHOCTHIO0. [IpsiMbIe M3MepeHUs BHICOTHI TTO BEPTUKATH UCKITFOYAFOTCS.

Fra

cTon

Puc. 1



C moMoIpI0 HUTH € TPY30M OTMEYAEeM Ha IMOJIOCKE OyMaru MoJ0KEHHE TOUKH
E(puc.1) Ha nmony. I'nma3 Haxoautcst B Touke A. [logbupaem mojioxkeHue riasa Tak,
yTOOBl OH W Kpai crosa (Touka B)maxomunuch Ha omHou npsmoit AC. Touky C
TaKk)K€ MOXKHO OTMETUThH y3KOH mosiockoi Oymaru. [lomoxenme touku Dmoxer
OBITh HAWJIEHO C TOMOIIBIO OTBECAa W OTMEUACTCS Y3KOW IOJIOCKOW Oymarw.
Otpeskun DB, ADuECusmepsitorcs ¢ mnomompbio JMHEHKH. W3  momoous
npsMOyToJibHBIX TpeyrobHuKoB ADABu ABCE cnenyer, uto

BE AD
EC DB
OTcro/1a HaX0JIMM BBICOTY OT I0JIa 10 BEPXHEH MOBEPXHOCTHU CTOJIA

BE = EC AD
""" DB



Bceepoccniickas oMMnuaaa MKOJLHUKOB 0 pU3HKe
2021-2022 yu. roa
MyHUIMIAJBbHBINA 3TA

10 knace

Bpema évinonnenun —
230 munym

3ananme 1
VY skcnepuMeHTaTopa ObUT IIKOJIBHBIN CTPEIOYHBIN BOJIBTMETP, MO3BOJISIIOLIUI
u3MepsaTh Hanpspkenue g0 Ul= 4B. MertogoM mnogdopa 3KCIEpUMEHTATOP
YCTAHOBWJI, YTO €CJIA IOCJIENOBATENBHO C BOJBTMETPOM IMOAKIIOUYHUTH PE3UCTOP
conpoTuBieHueM R= 6 kOwm, Torga 3TUM BOJIBTMETPOM MOKHO OYAET M3MEPSThH
Hanpspkenne n0 U2=10B. Torma oOH pemma NOpOJOHKUTh MOJIEPHU3ALUIO

BOJIBTMETpA.

OH paccunTan, 4To €ciiy NapaJlIebHO HIKOJIBHOMY BOJIBTMETPY HOAKIIOYHTH
HIYHT (PE3UCTOp CONMpOTUBIEHUEM R,,), TO ¢ MOMOIIBIO MOJyYUBILIErocs nmpudopa

MOKHO OyIeT U3MEPATh CUITY TOKA 10 |max=10 mA. KakoBo conpoTUBIEHUE IITyHTA
R.7?

Bo3mo:xHoe pemenue 3aganus Ne 1

[lycTh BHyTpeHHEE CONPOTUBIEHUE BOJbTMETpa paBHO . [IpumeHuM 3akoH
Owma Jij1s1 ygacTKa Ienu K cxeme ¢ BoiabTMeTpom: I =U4 /T,

rae |l; — mMakcuManbHas cuila TOKa, NMPOTEKAIOUIEro 4epe3 BOJBTMETP IMpHU
OTKJIOHEHUHU CTPEJIKU Ha BCIO LIKAITY.

[Tocne moakOYCHUST JOOABOYHOTO CONPOTUBIICHHS moyduM: |;(r+R)=U..

. U
Pemast coBMecTHO ypaBHEHUS, HaaeM: = R ” 1U = 4 kOmM.
27 Y1
[Ipy noK/I0O4E€HUH K BOJIbTMETPY LWUYyHTA NOAYYUM: [ +11=1max,
u, U
R_ + T = Lnax
il
RU;
OTcroga HaxogUMR |, = =~ 444 Om

leax_(Uz _Ul)

3axnanue Ne 2

B mwnmHapuyeckyro 6aHKY ¢ BOJOM OMYCTUJIM JATYHHYIO YalllKy Tak, 4YTO OHa
naBaet. [Ipu aTom Boja B 6aHke moaHsuiack Ha 2,3 cM. Ha ckonbkon3MeHuTcst
YpPOBEHb BOJbI B 0aHKE, €CJIM YallKy MOJHOCThIO YTONUTh? [[IOTHOCTH BOJIBI

1 r/em®, natynnu 8,8 r/em’.

Bo3mo:kHoe pemenue 3aganus Ne 2
Jlns nnaBaronien yamku:myg = p,gVv
V =~hS
m = p,h;S



m

S =
e
Jns yronyBel vamku:V, = h,S = o= h, = o

Ah=h1—h2=h1(1—&)=—2m

JI

3ananue 3

CrutonHoOW mapuk u3 amoMuHus auameTpom d= 1 cm 6pocuim B 50%-
HBbIA pacTBOP a30THOW KUCJIOThI. B JaHHBIX YCIOBHUSIX C OJTHOTO KBaAPATHOIO
CAHTHMETpa MOBEPXHOCTH pacTtBopsiercst 10 % r amomuuns B wac. Yepes
KaKo€ BpeMs IIApPUK NOJTHOCThIO pAaCTBOPUTCS B KUCIOTE?

[IOTHOCTD anFOMHHES pa=2,7 T/ cM>

Bo3mo:kHoe pemenue 3aganus Ne 2

Paccmorpum mporiecc koppos3uu. IlycTh B HEKOTOPBI MOMEHT BpPEMEHH
mIapuk UMeNl paauyc R ¥ MJomags MOBEPXHOCTH S, W MYCTh 3a MaJCHbKUN
MIPOMEKYTOK BpeMeHU At pajuyc Iapuka BCJIEICTBHE KOPPO3UU YMEHBIIWICS Ha
BenuunHy AR.

Torna 06bEM pacTBOPEHHOTO 3a ATO BpEeMsI aTFOMUHUS OYJIeT paBeH

AV = SAR,

ero macca cocrasisieT Am = pSAR.

C npyroii cTOpOHBI, Macca paCTBOPEHHOTO 3a Bpemsi At altOMUHUS paBHA

Am = GSAt,

rae G = 10™2/(cm?-u) - KOIM4ECTBO TPaMMOB METAILI, PACTBOPSIOMIETOCS 32
OJIMH Yac C OJJHOTOKBAIPATHOTO CAHTUMETPA MOBEPXHOCTH.

[IpupaBusieM nosydeHHbie BoipakeHus: pSAR = GSAL.

OTcro/1a CKOPOCTh YMEHbBIIIEHUS paanyca mapuka: AR/At = Glp.

Mp1 BUIIMM, YTO pajnyC IIAPUKAa YMEHBINAETCS C MOCTOSTHHOM CKOPOCTHIO.
Tenepp MOXXHO TMOJYYUTh OTBET 3adaud. SICHO, YTO IIAPUK PaCTBOPUTCS
MOJIHOCTBIO TOTJa, KOTJ]a U3MEHEeHue ero paanyca ARcTaHeT paBHO MOJIOBUHE €O
HavaIpHOTO nuameTpa. Torma u3 mocneaHe Gopmyssl moTydaeM:

T = pd/ 2G=562,5 cyTok.

3ananue 4

HeGoubiias 1aMnoyka ocBeIIaeT BEPTUKAIbHYIO cTeHy. lIpoxonsimuii BAOIL
CTEHbI XYyJIUTaH IIBBIPHYJ B JIAMIIOYKYy KaM€Hb MOJ yrioM 45° K TOPU3OHTY H
nonan B Heé. Haitnute 3akon nBmxenus h(t) TeHH OT KaMHS 10 CTEHE, CUMTAs, YTO
JaMIToYKa M TOYKa OpOCKa HAXOAATCsA Ha OAHON W Toi ke Beicore h= 0, a B
MOMEHT OpOCKa XyJIUTaH HAXOJAWIICA Ha pacCTOSHUH LoT mammoukwu.

Bo3mo:xHoe pemienue 3aganus Ne 4
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[lycTh v, — CKOpPOCTh KaMHSI B MOMeHT Gpocka. Tak Kak yron a =45, TO

2
Vio = Vo :vogsvl.Tor‘ﬂa y:vlt—% X =vt
W13 pucyHka 1 BUAHO, YTO h=Ltgp = LLL
- X

[lycTb t, = %— BpeMsd MoJieTa KaMHs, Torga  L=vt, (1) u v, = g—;‘) (2)

[ToacTaBUB X U y B BbIpa)keHHUe AJis1h, TOJYIYUM

2
-9 e
- 2 _t—2
L—-vt L—vt
YMHOXUM ¥ pa3zie/iuM Ha vV, U yYTEM, YTO L t,
Vl
t
L v, _at v t, _ by
2
h=—-vt =V,
A L—-vt L—-vt
L—wvt

Yutem (1) u (2)h= 3 vt =yt

1

Takum o6pa30M, TEHDb OT KaMHA I10 CTEHE 6y,aeT ABHUTI'aTbCA C MOCTOSITHHOU
2

2V
ckopocTblo.Tak Kak JaJbHOCTB MoJieTa L =—1, TO OKOHYATEJIbHO MOJYYUM:
g

Lg
h(t)=,/—t
() 2

3aganme S.

JkcnepuMeHTanbHas 3anada: Onpenenute KOdPOUIIMEHT TPEHUS HUTH O
oymary. IlogpoOHO omMIIUTE METOAWKY W3MEPEHHH, IMOCIeI0BaTeILHOCTh
nevictuid. [IpuBeauTe pacueTHsie POPMYIIBI U pe3yIbTATHl U3MEPEHUH.

Obopyoosanue: HUTh jyuHOU 25-40 cM; pa3BEepHYTHIH JUCT yYCHHYECKOU
TETPaJu B KJIETKY;

Bo3moxHoe pemienue 3aganus Ne 5
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msg
Ha ropusoHTanbHBIN CTOJ HAKJIaAbIBAEM pPa3BEPHYTHINA JUCT Oymaru, Ha Hee
NEPHEHAUKYIISIPHO KPAKO CTOJIA KJIAJIEM HUTh, KOTOPYIO IMOCTENEHHO MepeMenias,
no0uBaeMcsi, 4TOOBI OHA CBMCala, HO enle He najana. Toraa oyeBUaHO: Fp,=Myg;
M1=t€ 1 (T — AMHENHAs IIOTHOCTh HUTH); My=T {; F,=um;gQ.
CnenoBarenbHO: U= {5/ 41 JInsi cpaBHEHUS IJIMH OTPE3KOB- OyMara B KIIETKY.



Bceepoccniickas oMMnuaaa MKOJLHUKOB 0 pU3HKe
2021-2022 yu. roa
MyHUIMIAJBbHBINA 3TA

11 kaace
Bpem=a evinonnenus —
230 munym
3amanue Ne 1

OyTOOTUCT HAHEC yap Mo MUy, JETAIMIEMY CO CKOPOCThIO Vg = 6 M/c. [locne
yapa Ms4 U3MEHWJ HallpaBJI€HUE MOJIeTa Ha NEPIEHIUKYISIPHOE K UCXOIHOMY, a
CKOPOCTh €ro JABW)KEHHS YBEIMUMIAcCh A0 V; =8 M/C. AHamu3 BHUAE03aMMCH
MoKaszaj, 4To JJIMTEIBHOCTh yaapa Obuia paBHa Tt = 0,04 c. Haiinute cpegnuit
MOJIyJIb CUJIbl yjapa. Macca mssua m = 800 r. Cuurtarh, 4TO HANPABICHUE CUJIbI B

IIpolecce yaapa 0CTaBajI0Ch HEU3MEHHBIM.

Bo3mo:kHoe pemenue 3aganus Ne 1

v
M3meHeHHe CKOPOCTH Ms4a 3a BpeMsl yaapa OINPEeNseTCs pPa3sHOCTHIO
9 o o - — — - 2 2
BEKTOPOM KOHEYHOH M Ha4aIbHOH cKopocTei: AU = U] — Uy = |AU| = /v§ + v
VI3MeHeHne UMITY/IbCa MsT4a PABHO UMITyNIbCY CHIbl:m|AU| = F,T

m /v%+vi
— = 200 H

TIO3TOMY CPEJIHUI MOMYJIb CHITBI yrapa:F, =

3ananmue 2

uka 1 Mo uaeaabHOro OJTHOATOMHOIO Ta3a, SIBIIIONIETOCS pabovYrM TellaM
TEIJIOBOTO JIBUTATEIISI, COCTOUT U3 M300apHUICCKOT0 PACIIMPEHHS, B X0JI¢ KOTOPOTO
oO0beM Ta3za Bo3pacTaeT B 2 pa3a, H30XOPHYECKOr0 OXJIAXKICHHUSI U
M30TEPMUYECKOTrO CKATHUsA, B PE3YJIbTaT€ KOTOPOTO I'a3 BO3BPAILLIACTCS B UCXOIHOE
coctosiHMe ¢ Temreparypou To. Haiiaure kOAMYeCTBO TEIUIOTHI, IMOJIy4aeMOE
ra3oMm OT HarpeBaTess 3a OJUH UK.

Bo3mo:kHoe pemenue 3aganus Ne 2

N3 Tpex ykazaHHBIX MPOLECCOB ra3 MOJYy4aeT TEIUIOTY TOJIBKO B IEPBOM,
MIOPTOMY KOJIMYECTBO TEIUIOTHI, IIOJy4aeMO€ Ta30M OT HarpeBarens, B
COOTBETCTBHHM C TIEPBBIM HAYAJIOM TE€PMOJIMHAMHUKH PABHO:

3
Qu =012 = ER(TZ —T) +p,(V, — V)



[Tockonpky mo ycmoButro V, = 2V;, u, xpome TOro, B cuiy 3akoHa ['eu-
Jlroccaka T, = 2Ty, TO

3
Qu =5 RT, + piV4

2
B cooTtBercTBHM ¢ ypaBHEHUEM cocTosiHus P,V = RT;, mo3Tomy:
5 5
QH = ERTl = ERTO

3aganue Ne 3

JIBa 0IMHAKOBBIX MOCJIECIOBATEILHO COCAMHEHHBIX BO3AYIIIHBIX KOHACHCATOPA
MOJKJIIOYEHbl K HMCTOYHUKY IIOCTOSIHHOIO HAaMNpsDKEHUS. 3aTeM OJWH U3
KOHJCHCATOPOB  3alOJIHAIOT  JudJeKTpukoM. Ilpu 3TOM  2HeEprus  €ro
AJEKTPUYECKOTO TMOJs HM3MEHUTCS B 3 pasza. OnpeaeinuTb IUICKTPUUECKYIO
MIPOHUIIAEMOCTh BEILIECTBA, 3AMOJHSIONIETO KOHAEHCATOP.

Bo3mo:xHoe pemenue 3aganusi Ne 3
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cu
3apsa KoHaeHcartopa:Q, = —

s QF  cu?
Dueprus koHaeHcaropa:W; = - 8
eCU
(e+1)

ITocne BBeeHUS MIIACTUHBLQ, =

_ Q5 _ eCUu*
27 2¢c T 2(e+1)?

cu? 3eCU2
W, = 3W,; =
1 2 g 2(e+1)2

126 = (e + 1)?
€2 —-10e6+1=0
=10

3aganmue 4

Momnotok maccoii 0,9 Kr B MOMEHT yjapa O IUIANKY TBO3/S UMEET CKOPOCTh 2
M/C 1 3a0uBaeT ero B OpeBHO Ha TiyouHy 7 mMm. Kakoi Maccel rpy3 HEOOXOIUMO
MOJIOKUTH Ha IIISANKY TBO3/s, YTOOBI OH BOILIEN B OPEBHO HA TaKyIO ke TITyOuHy?

Bo3moikHoe pemenue 3aganusi Ne 4

Kunernueckast sHeprusi MOJIOTKa B MOMEHT yJapa:



[ToreHnmanbHas SHEPTUsS MOJIOTKA (HAYaJbHBIM ypOBEHb CBSI3aH C
TIOJIOXKCHUEM IIUIATIKK TBO3/ 1mocie yaapa):E,,, = Mgh
[ToTenmuanpHas 3Heprus reo3asa:E, . = mgh
[Tocne ynapa: E=0; E=0; E,=0
DHeprusi, 3aTpadyeHHas Ha pabOTy MPOTHUB CHJI COMPOTUBIICHUS IBHIKEHHUIO
rBo3is B OpeBHe:E = Fh
Mv?

2
1)Heo0x0a1Mo TOJIOKUTH TPy3 Macchl M; Tak, 4TOOBI TBO3/b OITyCTHIICS Ha

TaKyo JKe TIIyOuHy.

HauanpHble ycnoBus:

[ToTenmumansHas sneprus rpy3a:E . = M; gh

[ToTennuanbHas 3ueprus reo3as:E,. = mgh

B xOHE4YHOM TMOJOXEHUH MNOTEHUHAIbHBIE SHEPTUM Tpy3a W TBO3JS PaBHBI
HYJIIO, TaK KaK HYJIEBOW YPOBEHb CBSI3aH C KOHEYHBIM ITOJIOKEHUEM HUISIIIKH.

OHeprus, 3aTpadyeHHas Ha pabOTy MPOTHUB CHJI CONPOTUBIIEHUS JBUKEHUIO
rBo3/s B OpeBHe:E = Fh

+ Mgh + mgh = Fh

Torna:
M;gh +mgh = Fh
Muv?
T+Mgh+mgh=M1gh+mgh
M —Mv2+M
17 2gh
o= 222 o266
LT %107 10-3 0 T 40K
3axanmue 5.

JKcnepuMeHTaIbHasA 3aaa4a: OLEHUTE OTHOUIEHHWE MAacC JABYX TPY3UKOB.
[TogpoOHO oONMIIMTE METOAMKY H3MEPEHHUH, MOCIeI0BaTeIbHOCTh JICUCTBUM.
[TpuBeauTe pacueTHbie POPMYIIbI U PE3yJIbTaThl U3MEPEHUM.

O6opynoBanue: NMpovyHasi HUTh C 3aKPEIUIEHHBIMU Ha €€ KOHUAX Tpy3uKaMmu
pa3IMYHOM MAacCChl, YYEHUUYECKasl JINHENKA, CEKYHIOMED, IUTATUB C 3aKPEIIEHHBIM
B HEM OJIOKOM.

Bo3moskHoe pemienue 3aganus Ne 5

Jliin opraHuM3aTopoB: B KadyecTBe OJIOKAa MOYKHO HMCIIOJB30BaTh TJIAKUI

LWJTUH]IP.
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Ecan TPCHHUC HUTHU IIPU €€ CKOJIbKCHUH I10 MUWJIMHAPY MaJo, TO, I Ha PHUC.

1, npu m, > m,, 3anumem
ma=T—-—myg
mya=myg—T

Otcrona
m; —my
a=———g
m, + my
O06o3Havas @ = m,/m;, MOIy4IuM
a—1
a =
a+1 g
OTtcrona HaxoguM
a+g
a =
g—a

Eciu rpy3sl oTiyckaroTcs 0e3 HadaJlbHOM CKOpPOCTH, TO paccTtosHue h, Ha
KOTOPOE OIYCTUTCSI TPY3UK My3a BpemsitpaBHO

" at?
2
Orcrona
2h
m, 149
a—m - 2h
1 g—=

tZ
Vekopenue g = 9,8M/c?, h u t usmepsiorcs. YckopeHHE CBOOOIHOIO
MaJICHASI MOKHO OKpYTJIUTH 10 10 m/c?.



