Mopgenun 3agaHunu
KUM EI'S no domsuke B 2022 ron




"
KonnyectBo yyactHukoB EI'9Q no ousunke

2019 2020 2021
% oT obLero % oT obLyero % OT obLyero
yer. yucna yern. yucna yer. yucna
Y4aCTHUKOB YYaCTHUKOB Y4aCTHUKOB
1394 28,2 1232 28,3 1226 25,6

rno KameeopusiMm

Bcero yyactHukoB EI'3 2021 roga no npeamety 1226
N3 Hux:

—  BbIMNYCKHUKOB Tekyllero roga, obyvatowmxcsa no nporpammam COO 1192
—  BbIMNYCKHUKOB TekKyllero roga, obyvatowmxcsa no nporpammam Cl10 19
—  BbIMYCKHMKOB MNpoOLWnbIX NeT 15
—  YYaCTHMKOB C OrpaHM4yeHHbIMW BO3MOXHOCTAMU 340POBbLS 16

rno munam obpasoeamesnibHOU op2aHuU3ayuu

Bcero BTI 1192
N3 Hux:
—  BbINYCKHUKW NMLEEB U TMMHa3nm 75

—  BbInyckHuku COLL 1117



" JEE
Ounarpamma pacnpegeneHust TeCTOBbIX
6annoB y4yacTtHukoB EIN9 no dunsuke B 2021 .

(Konuuecmeo yuacmHuKo8, NOIYYUSLUUX MOM UIU UHOU Mecmosblii Oal)
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"
OuHamMmuka pesynsratoB EI'9Q no domsunke
3a nocnepgHue 3 roga

Cybtekt Poccunckoum

Pepepauum
2019r. 2020r. 2021 r.
He npeogonenu mmHumansbHoro 6anna, % 3,0 2,7 2,7
CpeAHW TecToBbLIW B6ann 56,4 554 56,3
Mony4ynnun ot 81 go 99 6annos., % 9,0 57 7,0

Monyuunu 100 6annos., Yyen. 5 1 3



IonAa y4acTHUKOB, ‘
o OoJinyecTBO
NONMy4YuBLUUX TECTOBLIN Oann yuacthukos,

oT NoNy4YuBLLUUNX
HIDKE MUHUMAnbHOTO O Sl | B mo e 100 6annoB
MUWHUMarbHOIO Oannos Oannos
no 60 6annos
coul 2.5 67,3 23,5 6,4 3
INTnuen
nEH, 27 50,7 280 187 0

TMMHa3nun



[longa y4acTHUKOB,
HabpaBLUnX 6ann Huxe
MWUHUMAarbHOro

[lons y4acTHUKOB,
MNONYyYMBLLNX TECTOBbLIN Bans
OT MUHUManbHoOro 6anna go
60 6annos

[longa y4acTHUKOB,
nonyymsLmnx ot 61 go 80
6annos

[longa y4acTHUKOB,
nonyymsLmnx ot 81 go 99
6annos

KonnyecTBo y4aCTHUKOB,
nony4dmsumnx 100 6annos

BbInyCKHUKHN
TeKyLero roaa,

BbInyCKHUKHN

TeKywiero roaa,
i A BbINnyCKHUKKN

oByuatowmecss  obyuvatolumecs
no nporpaMmam no nporpammam PO oX TIET
CcOO Ccrno
2,5 15,8 0.0
66,3 84,2 100,0
23,7 0,0 0.0
7.2 0,0 0,0
3 0,0 0

YyacTtHuku EINd
c OB3

0,0

81,3

12,5

6,3



Oonsa y4aCTHUKOB, NOJ1y4YNBLUUX TecToBbIN Gann

H - KonuyectBo

HaumeHoBaHue ATE ot DRl L

MVIHVI|:/|Ma>'J<'IebHOFO MYRTMATISHOTO 0T621nﬁ2880 OT6?5111}?||2399 P

po 60 6annos 100 6annoB
AnekcaHgpo-HeBckum 25,0 75,0 0,0 0,0 0
EpMULIMHCKNIA 0,0 88,9 11,1 0,0 0
3axapoBckumn 0,0 100,0 0,0 0,0 0
Kapomckuii 0,0 42,9 57,1 0,0 0
KacumoBckun 0,0 71,4 21,4 71 0
KnenukoBckum 7,7 76,9 7,7 7,7 0
KopabnuHckum 0,0 64,7 23,5 11,8 0
MwunocnaBckun 0,0 75,0 25,0 0,0 0
MuxannoBckun 0,0 70,6 23,5 59 0
MuTennHckum 0,0 100,0 0,0 0,0 0
MpoHckuin 0,0 66,7 23,3 6,7 1
MyTaTUHCKWMIA 0,0 100,0 0,0 0,0 0
Pbi6HOBCKMI 0,0 84,2 15,8 0,0 0
Psxckun 0,0 61,9 23,8 14,3 0
PsazaHckun 0,0 65,0 25,0 10,0 0
CanoXXKoOBCKUM 0,0 37,5 50,0 12,5 0
CapaeBcKui 0,0 84,6 7,7 7,7 0
CacoBckum 0,0 62,5 37,5 0,0 0
CKOMUHCKUMN 0,0 91,7 8,3 0,0 0
Cnacckumn 12,5 68,8 12,5 6,3 0
CTapOoXunnoBCcKumn 0,0 70,0 30,0 0,0 0
YxonoBckui 0,0 88,9 11,1 0,0 0
YyukoBCkUi 0,0 75,0 0,0 25,0 0
LWauknn 6,3 81,3 12,5 0,0 0
LLnnosckumn 7,4 74,1 14,8 3,7 0
r. Kacumos 0,0 65,8 34,2 0,0 0
r. Cacoeo 0,0 62,1 13,8 24,1 0
r. CkonuH 2,3 74,4 16,3 4,7 1
r. PasaHb 2,9 63,0 26,1 7.8 1

O6nacTtHbIe U YacTHble

oo 0,0 77,8 16,7 5,6 0

Wroro: 2,5 66,3 23,7 7,2 3



" J
NepeyeHb OO, NnpoaeMOHCTPUPOBABLUNX
Hanbonee BbICOKUE pe3ynbraThbl
ElMN9 no ¢pusuke B 2021 roay

Oons yyactHukoB, [lonsi y4acTHUKOB,

Ne HauMeHoBaHWe OO0 NONy4MBLLMX He AOCTUILUMX
ot 81 no 100 MUHUMANbLHOIoO
6annoB oanna
L vBOY "Muuen Ne 52" r. Pazaxu 55,0 0,0
2. MBOY "Lkona Ne 3" . Psisanu 94,5 0,0
&l HosomunuypmHckas COLL Ne 2 40,0 0,0
4 MBOY "Llkona Ne 65" r. Psaanu 35,3 0,0
5.
MBOY "lLkona Ne 1 umenun B.[1. Ekumenkon" 33,3 0,0
r. PasaHu
6. MBOY "Llikona Ne 21" . Psizann 33,3 0,0
7. MBOY "LLikona Ne 34" . PsizaHn 25,0 0,0



" N
NMepeyvyeHb OO, npoaeMOHCTPUPOBABLLUUX
HU3Kune pe3ynbraTthbl

EMN3 no ¢unsumke B 2021 roay

- MBOY "Llkona Ne 38" r. PazaHu 30,8

- MBOY "LLikona Ne 11" r. PazaHu 18,2 18,2

- MBOY "LLikona Ne 48" r. PazaHu 14,3 35,7

. MAQY "LLkona Ne 69 "LleHTp pa3Butus 10,0 60,0
obpasoBaHus" . PazaHu

- MBOY "LLikona Ne 57" r. PaizaHu 7,7 30,8

- MQOY "lWaukasa ClU« 7,1 14,3

- MBOQY "TumHasus Ne 5" r. PasaHu 1 50,0



N =
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10.

11.

PacnpocTtpaHeHHble OLLUNOKM,
AonycKaemble y4yalwimmMmumcsa npu
BbinonHeHun EIN9 no ousunke

AHanus gusnyeckoro npouecca unun aBreHus
He BHMMaTenbHO 6epeTcs MHopMaunsa M3 NpeanoXeHHOro B 3agaHnn rpadguka
Bbibop hopmMynbl nnv 3akoHa Ans pelleHna 3agadm (cornacHo KoandukaTopy, a He no LWKOSTbHOMY
y4eOHUKY)
He obpalyatoT WKOMbHUKN BHUMaHWE Ha ocobble hpasbl B TeKCTe 3aa4un (NOBEPXHOCTb rMnafkas,
TpeHneM npeHebpeyb, MacCUBHbIN CTEPXEHb, naearnbHbln KorebaTenbHbI KOHTYP, NraBsawmmncs nea,
YyacTb Nbga pacTtaana v ap.)
He nponuceiBatloTCa BCe normyeckme waru, ceasaHHble ¢ npeobpasoBaHmem popmMyr nNpu peLleHnm
3agayun, T.e. BepbarnbHO pellaroT 3a4a4u
CTtapatoTca nogCcTaBUTb YNCTEHHbIE 3HAYEHUSA B (OOPMYNY, He BbIAENMB MCKOMOW BENMMYUHLI B 3aja4e
OkpyrnsT 0o AeCATbIX UM COTbIX He obpallast BHUMaHWe Ha TO YTO HanMcaHo B TEKCTE 3aJaun
Pac4deT no yactsiMm (MHOroKpaTHoe OKpyrieHne npuMBoauT K HE BEPHOMY OTBETY)
Wcnonb3oBaHne TabnuyHbixX BenuumH: 1 = 3,14

h =6,6-1034 Ox-c

g = 10 m/c?
Ecnv B 3agadve npeacraBneHa anekTpuyeckasa Lenb, To obpaTtuTe BHUMaHWe Ha To, YTO ANS peLleHns
3afayu ee cnegyet nepepucoBaTb (B TEKCTE 3aaymn 3TOro He NMPOCHT), AfeKTpuyeckas cxema
NnepepucoBbLIBAETCA B peLleHun 3aaym N OLueHUBaeTCsa ee npaBuibHOCTb
3agayum no reoMeTpmuyYeckon onTuke MoryT ObiTb peLleHbl He 06s3aTenbHO C MOMOLLbIO 3aKOHOB
reoMeTpmu4ecKom ONTUKKU, a HaNnpuMMep, reoMeTpuyeckn (Hanpumep, Yepes nogobue TpeyroribHUKOB)



CtpykTtypa BapunaHTtoB KM EI'D no dpunsuke

2021 ron
m Yactb 1
MexaHunka 1-7
MonekynsapHada ¢dousmka 8 -12
InekTpoanHamMmuka 13-18
KBaHTOBas pmsunka 19-21
MeToponorusa 22,23
AcTpoHOMUS 24

MakcumanbHbin 6ann: 34

m YacTtb 2
2 3aga4um C KpaTKUM OTBETOM
6 3a4ay C pas3BEPHYTLIM peLleHnem

2022 ron
m Yactb 1
O6Lwue Bonpochl 1,2
MexaHuka 3-8
MonekynspHada ¢dousmka 9 -13
dnekTpoanHamMumka 14 -19
KBaHTOBasi pm3uka 20, 21
MeTopgonorusa 22,23

MakcumanbHbIit 0ann: 34

m Yactb 2
/ 3agad C pa3BEPHYTLIM peLleHNEM

MakcumanbHbit 6ann: 19

Konn4yecTtso 3agaHuin B pabote: 32
MakcumanbHbin 6ann 3a paboty: 53

MakcumanbHbit 6ann: 20

KonnyecTtBo 3aganumn B pabote: 30
MakcumanbeHbit 6ann 3a paboty: 54

0 MakcumanbHbIn TectoBbiM 6ann (TB) — 100

0 Bpems BbINofHeHUA paboTbl — 235 MUHYT




"
Ctpyktypa KUM EIN9 - 2022 no dpusuke

BasoBbin
[MOBbILLEHHbIN 7 15 28
Bbicokun 4 1 24

UTOro 30 54 100



U3IMEHEHUA:

1) nepBasi 4YacTb BapunaHTa byaeT Ha4YnHaTbCH

C BYX HOBbIX MO COAEPXaHUO 3adaHun,
OTHOCSILLIMXCSA K LUKONBbHOMY KYpCY (OU3NKU B LIESTOM,;

2) panee cnegyoT 3agaHus, nocriegoBaTenbHO, OT TEMbI K TEME,
NpOBEPSIOLLNE 3HAHUS NO BCEM YETLIPEM OCHOBHbLIM pa3genam
LLIKOSTbHOIO Kypca (U3unKu;

3) KONMYeCTBO 3TUX 3aJaHUN coKpallaetcd Ha 2 (¢ 21 oo 19);

4) 3aTeM CneayloT, Kak 1 npexae, ABa 3ajaHus No MeToL4oNormu;
5) 3agaHus no actpoHomun B EIMD no domsuke He Oyaer;

6) BO BTOPOM YaCTu BapuaHTa 3agad C KpaTkKuMm OTBETOM He OyaerT,
byoet cemMb 3agad C pa3BEPHYTbIM pPELLEHMEM: OHA Ka4yeCTBEHHAS,
OBE NPOCTbIX PACHETHbIX N YETbIPE CMOXHbIX PACYETHbIX,

B OQHOW U3 KOTOPbIX NOTpebyeTcss NMCbMEHHO 060CHOBAaTb
NPUMEHMMOCTb U30paHHbIX A9 peLeHna 3aKOHOMEPHOCTEN



HYactb 1

Ne 1 1 Ne 2 — mHTerpupoBaHHble 3agaHnUsa 6a30BOro YpOBHSA CHOXHOCTU
Ne 3 — Ne 8 — mexaHuKka (3 3agaHna C KpaTKUM OTBETOM, MHOXXECTBEHHbIN
BbIOOP, N3MEHEHME BEMNNYMH, COOTBETCTBUE)

Ne 9 — Ne 13 — monekynsapHaa dumsuka (3 3agaHnsa ¢ KpaTKMM OTBETOM,
MHOXECTBEHHbIN BbIOOP, UBMEHEHNE BESNTMYNH, COOTBETCTBUE)

Ne 14 — Ne 19 - anekTpoanHamMmuka (3 3agaHus C KpaTKMM OTBETOM,
MHOXECTBEHHbLIN BbIOOP, UBMEHEHNE BESNTIMYNH, COOTBETCTBUE)

Ne 20 — Ne 21 - kBaHTOBada om3uKa (3a4aHuAa C KpaTKMM OTBETOM U Ha
N3MeHeHMe BENUYMH NN COOTBETCTBUE)

Ne 22 — Ne 23 - metopornorus (6e3 obocHoBaHUSA)



B 3agaHun 1 npepnaraetcs BolopaTte BCE BepHbie yTBEpXKOEHNA
N3 NATU NpearnoXXeHHbIX. CKONbLKO BEPHbIX YTBEPXKAEHUN — 3apaHee
Hens3BecTHO. VX MoxeT bbITb U ABa, U TPW.

OTOT popMaT paHblUe BCTpevancst TonbKo B 3agaHumn 24

No acTpoHOMUU. Ternepb OH BBOAUTCS BO BCE 3aJaHu4,

KOTOpble paHbLUe Menu dopmMaTt «BblOpaTb ABa U3 NATUY.

B 3agaHun 2 Tpebyetcsa otBeTuTb Ha TPW BONpoca

N 3anucaTb HOMepa OTBETOB B Tabnuuy. OTO NOYTU TO XKE CaMoe,
4YTO TPebyeTca B 3agaHuAX nocrnegHunx net. oTBeTnTb Ha [IBA
BOMpoOCa 1 3anofnHnTL Tabnuuy OTBETOB.

BHUMAHUE!
3a NONHOCTLIO BEPHbLIN OTBET B 3aaaHusax 1 n 2 crasurca 2 banna,
3a nobyto ogHy owmnbky 1 6ann, 3a Ase u 6onee owmnbok — 0.



Cucrema oueHuUBaHuUA 3agaHuun

3a mpaBUILHBINA OTBET HAa KaskAoe u3 samaHuit 3—5, 9-11, 14-16, 20, 22 u 23 crasBurca
nmo 1 OGamny. 9TH 3afaHUsA CUYMTAIOTCS BBINIOJHEHHBIMUA BE€PHO, €CJIH IIPAaBUJIbHO YKa3aHBI
TpedyeMoe YHCJIO MU JBe HMU@pPHI.

Kaxxnoe mu3 3amasuii 7, 8, 13, 18, 19 u 21 omenuBaerca B 2 6ajia, eCJu BEPHO YKas3aHBI
06a sIeMeHTa BepHOTro oTBeTa; B 1 6as, ecau momymjeHa ofHa omwuOka; B 0 6amros, ecau 06a
pJleMeHTa yKas3aHBl HeBepHO. Eciu B oTBeTe yKasaHO 0oJjiee JBYX 3JIeMEHTOB (B TOM 4YHCIE,
BO3MO’XHO, ¥ IpaBUJIbHBIE) UM OTBET oTcyTcTByer, — 0 06aiios.

3azanue 2 omeHHBaeTcs B 2 0Oajia, eciIy BEPHO YKas3aHBI BCe TPH 3JIeMEHTAa BEPHOI'0O OTBETAa;
B 1 Gayn, ecam pgomymieHa oxHa ommubka; B 0 6ayninoB, eciau JBa 3JeMEHTa yKasaHbl HEBEPDHO.
Ecin B oTBeTe yKasaHO 0ojiee TPéX 3JeMeHTOB (B TOM 4YHCJe, BO3MOXKHO, U IIPaBUJIbHBIE)
WJIA OTBeT oTcyTcTByeT, — 0 06ajios.

Kaxngoe u3 sagauit 1, 6, 12 m 17 omenmmBaercas B 2 Oajjia, eCciW BEPHO YKas3aHBI BCe
3JIeMEHTHI BEPHOI'O OTBeTa; B 1 0aJiji, ecid JOIyIljeHa OfHA OIMMOKAa MU JAOIOJHHUTEJIBHO KO BCEM
BEepHBIM dJIEMEHTAM YKa3aH OAWH HeBepHBIH; B 0 0ayiioB — BO BCEX OCTAJBbHBIX CJIyYasaX.

3asaHue ¢ PasBEPHYTHIM OTBETOM OIEHHBAETCA JBYMS SKCIEPTAMH C YyYETOM IPaBUJIbHOCTHU
M TOJNHOTHI OoTBeTa. MaKCHUMAaJIbHBIA NEePBUYHBLIA 0ajlji 3a 3afaHUsA C DPa3BEPHYTHIM OTBETOM
25 u 26 cocrasisier 2 6ay1a, 3a 3amanusa 24, 27, 28 u 29 cocrasiaser 3 G6ajia, a 3a 3aganue 30 —
4 Ganna. K xasxaoMy 3afaHUIO NPUBOJUTCS HOAPOOHAA MHCTPYKIUA IJId 9KCIEPTOB, B KOTOPOM
VKa3bIBaeTCd, 3a YTO BBICTABJIAETCA KaXKAbIA 0amn — OT HyJAdA OO MaKcuMMajJbHOro OGasia.
B 5sK3aMeHAIMOHHOM BapHMaHTe Iiepe] KayKAbIM THUIOM 3afaHUA IMOpeAjiaraercsi HHCTPYKIHUS,
B KOTODOM NIpUBeNeHbI o0Imue TpeboBaHUA K OGOPMJIEHHUIO OTBETOB.




0 3agaHua 1 n 2 — obuwme Bonpochl

lMpumep 3adaHus 1

BHIOEpHTE BCe BEPHEIE VIBSPAEIEHHA O (QHIHYECKHX SEBICHHAX, BEIHYHHAX H
3AK0OHOMEPHOCTAX. JamummTe THOPEL, T0J KOTOPEIME OHH VEAZAHEL

1)

BekTop VCEOPEHHA MATepHATRHOH TOYKH BCerda COHANPABIEH ef

TPaeKTOPHH.

2) KuHeTHYEeCKAd JHEPrHA TelIa 3aBHCHT OT €0 MACCH H CKOPOCTH JBHECHHA
Tela.

3) B npomecce NIABTeHHA MNOCTOSHHOH MACCHl BEIIECTBA €0 BHYTPEHHAR
IHEPTHA VEEIHIHEASTCH.

4) IlpH DPOTEKAHHH 3IEKTPHYISCEOrC TOKA II0 MPOBOJHHEY KOMHYECTEO
TEIUTOTEL, BEIOEAAROINEECH B HEM 33 OQHO H TO Xe BpeMH, BOIPACTAET
[IPOIOPIHOHANEHO KBATPATy CHILI TOKA.

5) MarEETHO® MONE HHAVEDHOHHOTO TOEA B KOHTYPE ECETHA VBEIHTHBAET
MATHHTHEIH TNOTOK CEBO3E KOHTYpD, HIMEHEHHe KOTOpOlo IPHEEIO K
BOZHHKHOBEHHIO 3TOT0 HHIYKITHOHHOTO TOKA.

Orteert:

OTBeT: 234



" A
lMpumep 3adaHus 2

HH.III:I CIICAVIOINHE 34dBHCHMOCTH BEJIHYHH.

.;":L:l 3aBHCHMOCTE KHHETHIeCKOH JHEPI'HH JBHAEVIIIETOCH TEIA OT €I'0 CKOPOCTH,

E-:l FABHCHMOCTE J4ABIIEHHA HICATBHOID OIJHOATOMHOI'O I'd3d OT €TI0 o0BREMA IIpH
HIOTEPMHIECKOM ITPOITECCE,

B} 3dBHCHMOCTE CHIBI TOKA B METAILTHYUCCEOM [MIPOBOTHHES COIIPOTHEIICHHEM R ot
HAaIIPARCHHA Ha €70 KOHITAX.

VCTaHOBHTE COOTBETCTBHE MEETIY 3THMH 3aBHCHMOCTAMH H BHIAMH IpadHKOE.
0003HATeHHEIX mHQpaMe 1-5. JIna kasmgoH 3aBHCHMOCTH A-B  mombepuTe
COOTBETCTEVIOITHA BHI I'padHKA H 3alMINHTE B TAOMHIY BRIOPAHHEIE HMHQPE IOT
COOTBETCTEVIOIIHMHE OyEBaMH. [THdpE B 0TEETE MOT'YT MOBTOPATHCA.

| M |
a 0 - 0 - 0 - 0 -

(1) 2) (3) (4) (3)
A|lBIB OtBeT: 125

OTeeT:




9 3agaHus no Temam (3agaHuna 3 — 21)

1) ByayT ncnonb3oBaHbl 3aaHus NPEeXHNX dopMaToB:
C OTBETOM B BUAE YMCNa;
«YBENUYUTCSH, YMEHBLUUTCS, HE N3BMEHUTCAY;
Ha COOTBETCTBUE «[Ba OObEKTA <> YeTblpe OTBETAY.

2) Bce 3apaHus dopmaTa «BblOpaTh ABa U3 NaTu» 6yayT
npeobpasoBaHbl B dopmaTt «Bblbpate BCE BEPHbIE 13 natu».

HE BYLET 3apaHusa c otBeTOM B BUAE cnoBa (cerndac 31o 3anaHue 13).



" A
lMpumep 3adaHus 3

Onpenenure MPOEKIMIO YCKOPEHUsl Tela, B
uHTEepBaje Bpemenu ot 5 10 10 c.
2

L,, M/Ch
15 OtBet: — 5 M/c 15110
A\ + 2
10 a =tga =- =—b5ulc
5 10-5
0 R NN R Tc
-5
~10 Onpenenure M0yTh, NPOWACHHBIA TEIOM B

WHTEpBaJie BpeMeHu ot 12 no 18 c.

OTBeT:25M1 1
+S ——-10-4+§-5-2:25M

Queypwr2 2

| =S

Gueypuil



" A
lMpumep 3adaHus1 5

MaJpuMK HECeT y3eJOK C BelllaMM Ha JIEFKO# maJyike (CM. PUCYHOK).
Yro6sl yIep:KaThb B paBHOBecuu y3esok Becom 40 H,
OH IPHUKJAAbIBAGT K KOHILy B mnajlkyM BepTHUKAJIbHYIO CHIY
Bestnumuoii 15 H. OB = 80 cm. Yemy paBHa [inHa Bcell najaxku AB?

OrBer: 110 CM.
Pemenue:
JlaHoO: M; = M,
P=40H M, =P-AO
F=15H M,=F-OB
OB=0,8 m P-AO=F -:OB
9 F-0OB
AB-" AO= .
AB=A0O+0OB
F-OB
AB= +OB
AB=222810 8=0.3+0,8=1,1 m=110cm

40



" A
lMpumep 3adaHus 6

Ha mepoxoBaToOil TOPM3OHTAJIBLHON [IOBEPXHOCTH JIEKHUT OPYCOK maccoir 1 kr. Ha nero
HAuMHAeT [AelCcTBOBAaTh cwia F, HampaBleHHas BJOJb IOBEPXHOCTH M 3aBHCAIIAA
OT BpeMEeHM TaK, KaK IIOKa3aHO Ha rpaduke ciesa. 3aBUCHMOCTH paboThl BTOM CHJIBI
OT BpeMeHM IpejcTaBjeHa Ha rpaduxe cmpasa. Bribepure 6ce BepHBIE YTBEPKAECHHUA
HA OCHOBAHWU aHAJIN3a IIPEJCTABJEHHBIX 3aBUCHUMOCTEH.

A, JLxA

F,Hi
40

2

0 10 20 t,c 0 10 20 t,c

1) B unrepsane spemenu mexay 0 m 10 ¢ pabora cuibl TpeHUSA OTPUIATEIBHA.

2) Koaddumnuest tpeHus ckoabkeHusa paseH 0,2.

3) B unTepBane BpeMeHu Mexnay 12 u 20 c mepememjenue Opycka paBHO 12 m.

4) B unTrepsajne Bpemenu Mexay 12 um 20 ¢ Opycox ABHraycs C IIOCTOSTHHOM CKOPOCTBIO.
5) Ilepsoie 10 ¢ Gpycok ABHTrajica € IOCTOSHHBIM YCKODEHHEM.

24

OTBer:




" A
lMpumep 3adaHus 6

N3 Hauana [AeKapToBOi cucTeMbl KoopauHaT Oxy B MoMeHT BpemeHm t = 0 Teio
(MaTepuasbHad TOuKa) OpomIeHo mojx yriaoM K ropusoHty. Ock x HampaBieHa BIOJb
rOPU30HTAJIBbHONM IMOBEPXHOCTH; OCh J — BEPTHKAJHLHO BBepX. B Tabimme IpuBeJeHBI
PesyJIbTATHl HM3MEPEHMd MPOEKIMU CKOPOCTH TejJa U, MU 3HAYEHUSA KOODAWHATH X
B 3aBHCHUMOCTH OT BPeMeHU HaOJI0JgeHUsd.

Bpems, c 0,1,02)03)|04)|051|06])| 0708109 | 1,0

IIpoekuus cKopocTH Uy m/c | 4,0 | 3,0 2,0 1,0 0 -1,0(-2,0|-3,0 | -4,0 | -5,0

Koopaunara x, m 0,5 1,0 1,51 2,01 2,5 3,0 | 3,5 | 4,0 | 4,5 5,0

BribepuTe 6ce BepHBIe YTBep:KAEHUS Ha OCHOBAHMM JAaHHBLIX, IPUBEHEHHBIX B Tabsuie.

1) B HavaJbHBI MOMEHT BPEMEHM CKOPOCThH Tejla paBHa 4 M/c.

2) Teno 6porreno moxa yriom 30° K ropusoOHTY.

3) lnuTeabHOCTh IIOJIETA Tejia cocTaBuja 1 c.

4) B momenT Bpemenu t = 0,5 ¢ Teso Haxomumiochk Ha BeicoTe 0,45 M OT IOBEPXHOCTH
3eMJin.

5) B MOMeHT maJeHHnsaA CKOPOCTHL Teja Oblja IIPMMEPHO paBHA 7 M/cC.

35

OTsBer:
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Ha pucynke nmoxasaH rpaduk (BeTBb mapabojbl) 3aBUCUMOCTH X 4
KOOPAWHATHL X TeJja, ABUIKYIIErocsi PaBHOYCKOPEHHO BJOJIb
ocu Ox, or Bpemenum t. I'papuxku A u B orobpaskaior
3aBUCUMOCTH (DUBUYECKUX BEJUYHH, XapaKTepU3YIOIIUX
IBUKEHUE ITOr0 Tejia, OT BpeMeHH .

VcTaHOBHUTE COOTBETCTBHE MEKAY rpaduKaMu U GU3UIECKUMU
BeJIMUMHAMY, 3aBUCHMOCTH KOTOPBIX OT BpeMeHH 3TH IrpaduKu
MOT'YT OTOOPasKaTh. 0

|
J
|
|
I
I
|
|
|
t, | t

K xa ol mo3uuy mepBoro CToJI0na moa0epuTe COOTBETCTBYIOMIYIO IIO3UIIUIO M3 BTOPOTO
CTOJIOIa ¥ BalIUIINTE B TAOJUILY BEIOPAHHBIE ITU(PHI II0]] COOTBETCTBYIOIIUMYU OYKBaMHU.

T'PA®UKUA OPUBNYECKUE BEJIMYNWHEBI
A) 1) Mmoxgysib CKOPOCTH TeJIa
2) IpoeKI A UMITyJIbCa Tejia Ha OCh X
3) mpoeKIuA YCKOPEeHUA TeJia Ha OCh X
0 ; p 4) MOLYyJIb PaBHOJAEMCTBYIOIEN CHJI,
X JeHMCTBYIONIUX HA TeJO
B)
0 t t
A|B
OrBer:
113
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MasTHUK OTKJOHWJIM OT IIOJIOKeHHs paBHOBecusi (CM. PHCYHOK)
¥ OTIYCTUJIM B MOMEHT BpemeHH ¢ =0 ¢ HyJIeBO HadaJlbHON CKOPOCTBIO.
I'paduru A u B oro6paskaioT U3MeHeHUe ¢ TeueHHeM BpeMeH! pU3UYecKUX
BeJIMYUH, XapaKTepU3YIOIINX IBH)KEHUEe Ipy3a MasgTHHUKA II0CJe 3TOro.

VcTaHOBUTE  COOTBETCTBHME MeEXKAy rpadmkaMu ©H  (PUSHUUYECKUMU
BeJIMUMHAMU, HU3MEHEeHHe KOTOPBIX CO BpeMeHeM OJTHU TIpauKU MOTYT
orobpaxars (T — mnepuox koigebaHuil MaaTHUKa). ComnporusieHreM
BO3JyXa IIpeHeOpeusb.

K kakmoif TO3UIIMH IIepPBOr'o CTOJO0IA IToa6epUTe COOTBETCTBYIOIIYIO IIO3UIIKIO U3 BTOPOTO
cTOJIONA ¥ 3anuInuTe B TAGIUIY BhIOpaHHBIE IUMPHI MOJA COOTBETCTBYIOIIMMY OyKBaMU.

I'PAOUKU ®V3NYECKUE BEJIMYMHBI

A) ¢ 1) morenuanbHasa sHeprud E
2) kuHeTHNYecKad dHeprud E
/ 3) nosnHas MexaHu4YecKas oHeprusd £ .

0 \/Tt

4) IpOeKIUA CKOPOCTHU U,

OrBer:

N
w
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Ha pucyHkKe mOKasaHO pacIIMpeHHe Tra3oo0pasHoOro  p 10°Ila

aproHa nAaByms cmocobamu: 1-2 m 3—4. Hangure 1 2
Ay 1,0 —eo—>» )
OTHOIIEHME —= pabot rasa B mporeccax 1-2 u 3—4.
34
0,5
OrsBer:
As,=p, - (V,—V3)=05-10°-(3—-1)-103=1"- 0
2
10%/bx p, 10°I1a 4
1 2
1,0 *— o
App=py - (V, = V) =1-10°-(4-1)- 107> = 3+ 10° /I 0,5 —4
Aip; 3102

As, 1102
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B HavaJbHBII MOMEHT B COCyJe IIOJ, JErKMM IOPIIHEM HAXOAWUTCA TOJBKO KUAKUA
abup. Ha pucyHKe cxeMaTHUYHO MNOpeACTaBJeH rpaduK B3aBUCHUMOCTH TeMIepaTypbl ¢
a(pupa OT BpeMEeHH T ero HarpeBaHWs U IOCJEAYIOIEero OXJIaKIeHUd.

W3 npuBeIEHHOrO0 HUIKE CIHCKA BBIOEPUTE 6Ce YTBEPIKAEHHUSA, KOTOPble BEPHO OTPAaKaloT
pe3yJabTaThl 3TOr0 OILITA.

1) Vuactrok EF rpaduka COOTBETCTBYeT YMEHBIIEHWIO BHYTPeHHel OJHepruu asdupa
C TeueHWeM BPEMEHH.

2) B cocrosanuu, coorBercTByOIeM Touke C, acup 3axkumeJ.

3) Temmeparypa kpucraiausanuu sgupa paBua 40 °C.

4) B cocTosHMU, COOTBETCTBYIOIIIEM TOYKe F, B cocyhe paBHbIe MacChl 3(Upa HaXOAUJINCH
B KHUJAKOM M rasoo0pa3sHOM COCTOAHUAX.

5) Bpewms, 3a KoTOpoe Bech 3(UP BLEIKHUIIEJ, TPUOJIU3UTEIbHO PABHO BpEMEeHH, 3a KOTOpoe
OH CKOHJIEHCHPOBAJICAH.

OrBer: 15 .
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Ha pucyaxax A u B mpuBegensl rpadukm AByX mporeccoB — 1-2 u 3—4, B KaXAOM
U3 KOTOPBIX yuacTByeT 1 Mo renusi. I'paduku mocTpoeHsl B KoopauHartax p—V u p—T,
rae p — pasieHue, V — o00wméMm u T — abconroTHas TeMmeparypa rasa.

YcTaHOBUTE COOTBETCTBUE MEXKAY rpadmKaMu U yTBEPXKACHUAMHU, XapaKTepU3YIOMHUMU
n3o00park€éHHble Ha rpadukax IpoIlecChI.

K KaXao¥ HO3UIMU IIePBOro cToJjbma nmoadepuTe COOTBETCTBYIOIIYIO MO3UIIHUIO U3 BTOPOTrO
cToIOIAa M 3ANUINNTE B TAOJUILY BBIOpaHHBIE NUMPHI 10 COOTBETCTBYMOIUMHA OyKBaMH.

I'PAP®PUEKMN
A) p,
0
B) P |
4,
0
A

OTBerT:

w| o

YTBEPXKIEHUA
_ 1) Taz moayyaerT  IIOJOXKHUTEJIBHOE  KOJIUYECTBO
] TenJoThbl, IIPA ISTOM €ro BHYTPEHHSAA JHEPIrus
YBEeJIUYUBAETCH.
2) Taz moJaydaer  HOJIOMKHUTEJIbHOE  KOJUYECTBO
N TenJoThl, IPU OSTOM €ro BHYTPEHHsAS OHEepPrusa
He U3MEeHsEeTCH.
3) BHeuinue CUJIBI coBepuIaoT HaI rasom
% MMOJIO?KUTEJIBHYIO pabory, npu 3TOM ero
BHYTPEHHsAsS 9HEPrus yMeHbIIIaeTcCsd.
4) Bueuinue CHUJIBI coBepIIamT HaI rasom
MOJIOXKUTEJbHYIO paboTy, IPU 9TOM ras moJjiydaer
B MOJIOKUTEJHHOE KOJIMYECTBO TEeIJIOTHI.
i
T
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Ha PUCYHKeE IIOKa3aH Ppa(bmc U3MEeHeHUA COCTOSAHHUSA IIOCTOSAHHOTO
KoJindecTBa OOJHOATOMHOI'O HMJAeaJIbHOI'O rasa.

YcraHOBUTE  COOTBETCTBUE MeKJy ~ ydJacTKaMu  rpaduka
M 3HAUYeHMAMUA (PU3HUECKHX  BeJUUYMH, XapaKTepU3YyIOIIUX
mpomecckl Ha 9tux ydacTkax (AU — wusMeHeHHe BHYTpPEHHe!U
sHepruu rasa; A — pabora rasa). 0 T

K Kayk10i MOBUIIAM IIePBOro CToJI6na mog0epuTe COOTBETCTBYOIIYIO MIO3UIHUI0 U3 BTOPOTO
cTONOA M 3alUIIuTe B TAGJUILY BHIOpaHHBIE HU(PHI M0J COOTBETCTBYIOIIMMU OykBaMu.

VUACTKUA TPAGUKA RHAYEHUST ®U3NYECKUX
BEJIMYIH

A) 2 1)AU =0; A>0

B) 3 ) y &2

2)AU <0; A=0
3)AU =0; A<O
4)AU >0; A>0

OTser:
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Ha rpacduke mokasaHa 3aBHCHMOCTE CHJIBI
ToKa / B IPOBOJHHKE OT BpeMEeHH [.
OnpemenuTe 3apsAl, OPOMEIINI IO
npoeogHHKY 3a Af=120c ¢ MoMeHTa
Hauajla OTCUETa BPEMEHIL

OTBeT: 450 K.

I —‘ ‘—) Aq=1-At, B paHHOM 3aga4ve

1

AQ =S :E 40-5+5:(100-40)+ ~-5:(120~100) = 450Kz

Quzypol
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Ha pucymxe noxasam rpadex  sasmcmvocrn P, BO |
E-

4.

MATHHTHOTO NOTOKA, NPOHHIRBAIOIIEro KOHTYP,
ot epenenn. Ha xaxon n3 ywactios rpadmea (1, 2,

3 HIH 4) B KOHTYpe BOIMHEAST MAKCHMATBHAR MO

smogyme 300 angyeunn’?

OTeer: Ha yUacTEe

AD
IIpumeyanue: & =|——
At

0

-4 .
-8
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IIposomodHA% paMka wiomamsto 30 o By Tl

«BblOpaTb BCE BEPHbIE 3 natu»

MIOMEINEHA B OJHOPOOHOE MATHHTHOE 2

IIoJIE. [Ipoerras B, HHEIVEIHH 1

MAarHMTHOTO @O H3a HOPMAIE K

ILIOCKOCTH  paMEH  HIMEHHETCH  BO 0 1 % 3 4 N § ?M{Z
BpEMEHH [ COTJacHo TpadHKY Ha -1 N ’
pHCYHEE. M3 npHBegéHHOIC HHEEE 9

CITHCEA BBIﬁE'pHIE BCe BEPHEIE

VIBEPAIEHHA O MPONECCaX, IPOHCXOIAITHY B PaMEE.

1)
2)
3)
4)

5)

CropocTe HIMEHEHHA MATHHTHOTO IIOTOKAa YEpPe: paMEy MaKCHMAIBHA
B HHTepEade BpeMeHH oT (0 7o 1 mc.

MarsMTHEIH NOTOK HWepe: paMKy B HHTEPBATIE BpeMeHH oT 1 d0 3 Mc
paeeH 4 MBO.

Momyme 3C HEHIVEIIHH B paMES B HHTEpBaIe BpeMeHH 0T 4 1o 6 MC
paeeH 4.5 B.

Mogyme 3]C HHIVEIHH B paMEe MHHHMATEH B HHTEPBATE BpeMeHH oT 4
o 6 Mc.

Mogyme 3JC HHIVEIHH B paMKe MAKCHMATEH B HHTEPEATE BpeMeHH oT 0
oo 1 mc.

OtBeT: 135

OTteeT:
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Ha pucyHKe mnDokasaHa Illellb IIOCTOAHHOIO TOKa, CcoAepKalnasi
ucTouHnuk Toka ¢ OIC ¢ u Tpm pesucropa: R,=2R, R,=R
n R;=R. Kak wuaMeHATcA HalpsKeHHe Ha peaucrope R,
1 cyMMapHas TeIUIoOBas MOIIHOCTh, BblJeJjisieMas BO BHEIIIHEU
nenu, ecau Kjiaou K mepeBectu m3 monokeHus 1 B monoxxeHue 27
BHYTpeHHUM COIIPOTHBJIEHHEM HCTOYHHKA IIpeHeOpeub.

Ina KaskJA0oW BeJIMYUHBI OIPEAEIUTEe COOTBETCTBYIOIUU XapaKTep
U3MEeHEeHUA:

1) yBenuuurcsa
2) YMEHBIIUTCSH
3) He M3MEHUTCS

3anuinuTe B TAaOJAMILY BbIOpaHHBIE IUMPHBI I8 KaxKI0# (pusmyecKorl BeauduHbI. LIudpsl
B OTBETE MOI'YT IIOBTOPATHCH.

Hanpsxkeunue CymMmmapHas TemjaoBas MOIITHOCTb,
Ha pesucrtope R, BBIJIeJIgeMasi BO BHENITHe!N 11enu

1 1
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JIyu cBeTa BBIXOAUT M3 CTEKJa B BO3AyX (cM. pucyHok). 4Yro
IPOMCXOAUT IPH JTOM IIepexoje € YacTOTOX CBETOBOMl BOJIHEI
U CKOPOCTBIO €€ pacIpoCcTpaHeHU:A?

g Ka)KJoW BeJMYMHBI OIpEeAeUTe COOTBETCTBYIOIIUM XapakxTep
M3MEHEeHU:

1) yBenmuuBaercs
2) yMeHbIIaeTcs
3) He M3MEHsSeTCs

3anumnuTe B TA0AMIY BHIOpAHHBIE HMUMPHI AJIsd KaxKAou (usmyeckoy BeauyuHbl. [Tudpsr
B OTBETE MOTYT IIOBTOPSATHLCA.

YacToTa BOJTHEI CKOpOCTh BOJIHEI

3 1
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Eongescatop Eome0aTenbHOTO KOHTYpE JIHTENBHOE EpeMi — +
IOJETHYER

{cu. prcyroE). B mosment /=0 nepermrodatene K nmepesogar mz C K
nonodesEnd | B momowenwe 2. [padmsm A ®m b oroOpamasor _H_ﬂ
HIMEHEHHA (HIHISCKHX BelHYHH, XapaETepHIVIOMHX KoIe0aHHd ?

E

HCTOUHHEY

IIOCTOIHEOTO

E KOHTYpe Iocie 31oro. (I — mepHo] KoJIe0aHH. )

HANPHeHRA — I_
1

2

YCTAHOEHTE COOTESICTEHE MeRIV IpPadHEAMH H QHIHUSCEHMH 7

EETHIHHAMHE, 3IABHCHMOCTH EOTOPRIE OT EDEMEHH 3S5TH I‘Pﬂ.lj_'_:lﬂ]{

MOTYT OTOOPAEATE.
E Ka®goH MOSHIMH OepEOTD CTOA0DA MOJOepHTe COOTESTCTEYHIINYEY IOSHITHED

H: ETOPOTC CTOADOA H  SANMIIATE E  T2OMHIY

COOTEETCTE Y EOIITHM H E_‘E.’IEEELIE.

A)

IPASHEH

YAV}

OTEeT:

e
=]

w

ﬂ t

ERHICpDAHHEIE DHPPH D07

PHSHUIECKHE BE/THUYMHEI

)

CHIA TOKA E EaTYIIES
3apAj TeBOH  OOETATEH
EOHISHCATOpPa

JHEPTHA  SIEKTPHUECKEOTO
MOMTA KOHIEHCATOpa

sapA] TpascH  OOKETATEH
EOHIEHCATOpa



= B
NHmeapupoeaHHbIe 3a0aHusi

3 040506

Teno GpPOMEHO BEPTHKAIGHO BBEPX C MOBEPXHOCTH 3eM/IH B MOMCHT BPEMEHH
t=0. B ralmmme OpHBCACHEI PC3YTRTATHl HIMCPCHHS MOJYNIA CKOPOCTH Teaa
~ B 33aBHCHMOCTH OT BpeMeHH. BuiGepuTe Bce BepHble YTBepXICHHA HA OCHOBAHHH

, Bpewms, ¢ 01]o02]o,
. Moavm 40 | 30 | 2,

1) Tes0 HOAHATOCHh HA MAKCHMAThHYH) BRICOT)

3
0 1.0| 0 Il,o

08
0 < 0

v C:
C\Jj
> Cu

To9o!
‘40

0.0

—2) Hagamsnas CKOpOCTE Tea Obl1a paBna 4 M/
3) B mowmenT Bpemenn r=02c Temo Hax
f——noaepxﬂoc‘m 3eMIH.
4) Ha puicote 0.8 M 0T NOBEPXHOCTH 3€MIH CK
5y 3a 0.7 cexyHa noneTa MyTh Tela COCTaBHT |

= Otpet: 45

HesapsokeHHOe  MeTa/UIHYECKOE  Teso.  IPOA0IbHOe
cedeHHe KOTOPOTO MOKA3aHO Ha pPHCYHKE. MOMECTHTH
B OJTHOPOJHOC 3ICKTPHYICCKOE M07I¢ HANPSDKEHHOCTRI0 £
W3 npHBeAEHNOIo ipKe CIHCKa BhHIOEPHTE BCE Bepiibie
VTBEPACICHHS, OMHCHIBAKIING Pe3VIbTATH BO3ICHCTBHA
ITOTO [IOJ1A Hd METAUINYECKOE TeI0

v o)
Ll ~ |

1) HanpaxSHHOCTE YASKIPHISCKOro MOIS B ToMKe [) paBHa HVITIO.

HoTermiazel B Toukax 5 i C paBHBI

AU B )

B 1oyke B mi iy imipyercs ormpHIate ibibIi 3apsil
B TOMEC 1 HHAVIHPYCTCS NOTOAHTCILHRI 3apaT

O1nel

) KoHLeHTpauus ¢BoGOIHBIX YICKIPOHOB B TOUKE { HAHOOILIIAN.
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UeMy paBHa cuia TOKa B JIaMIOYKE (CM. PHUCYHOK), €CJIM IOTPEHIHOCTh

IPSAMOTO W3MEPEHHUS CHJIBI TOKA aMIEpPMETPOM Ha Mpejerne HM3MEpeHus 3A
paBHa 0,15A, a Ha nipenee y@a@qﬂ 0,6 A pasna 0,03 A?

BT,
/

Otser: (0,28 £0,03) A



[Tpumep 3a0aHus 22

B knaure 250 muctos. I1o pe3ynbraraM U3MEpPEHHS C IIOMOIIBIO JIMHEHKH TOJIIIIMHA
KHHATH COCTaBJeT 3,5 cM. UeMy paBHaA TOIIIMHA OQHOTO JINCTA MO pe3yJibTaTaM
TUX U3MEPEHUH, €CIIM MMOTPEITHOCTh JUHEUKA paBHA =1 MMm?

Otser: ( 0,140 + 0,004 ) wmm.

PeLueHue:

3,5 cM= 35 MM

TonuwmHa ogHoro nucta onpegensaetcs 35 MM : 250 nuctos = 0,14 MM
[Torpemnocts muHenku onpenemuM 1 mwm : 250 mucros = 0,004 Mm

Ilpumeuanue: K0IMYECTBO 3HAKOB MOTPEIIHOCTH U PE3YJIbTaTa JIOIAKHO
OBITH OJUHAKOBLIM!



llpumep 3adaHusi 22
Macca 100 reo3aen paBHa (500 + 1) .

Yemy paBHaA Macca OJHOTO I'BO31s?
OTBET 3alUIINTE C YYETOM HOTPEITHOCTH
U3MEPEHUM.

OTBeT: (5,00+0,01) r

s , 0 0 0 , 0 1
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st mpoBeneHus: jabopaTopHO pabOThl MO O0OHAPYKEHUIO 3aBUCHUMOCTH COIIPOTHBJIEHUA
IIPOBOJHUKA OT MaTepuajia, M3 KOTOPOTO OH H3rOTOBJIEH, INKOJBHUKY BBIJAIH IATH
pasHBIX MPOBOAHMKOB (cM. Tabiuiy). Kakue déa npoBogHUMKA U3 NPEATOXKEHHBIX HHMKE
Heo0XOAMMO B3ATh IIKOJILHUKY, UTOOBI IIPOBECTH AAHHOE HCCJeIOBaHUE?

Ne mpoBogHuka | [lmuHa npoBogHUKA | /lmamMeTp NPOBOAHHKA MarepuaJj, U3 KOTOPOTro
caejIaH MPOBOJTHMK
1L 20 m 0,5 Mmm AJIOMHUHUI
2 15 m 0,5 Mmm Melb
3 10 m 0,8 MM JKejeso
4 20 m 0,8 MM Meab
5 15 m 0,5 Mmm HUXPOM

3amnumiuTe B OTBeTe HOMepa BBIOPAHHBIX ITPOBOJHUKOB.

OrseTt: |1 |3




_Jlblmmmmmw-mcmmqmwuwun
IONCPAT JABICHNC B COCYAC € TAIOM C MOMOMWIMO MAHOMCTPA (IIKAZA MAHOMCTPA
pporpayiposasa 8 My pr. ¢1.). lorpemmocts mavcpennil Janaenns pasua ucue
ACTCHNS MIKATH MAHOMCETPA, ‘IeMy pABHO JaBIcHHC rasa NO PEIYALTATAM ITHX

| INepenn?

(v,
;.*
I

.

»
e
-

‘ lemmmmn«mman

PACOOPRACHII MMCCTCH NATH AMATOIMIMMX VICKTPHYSCKIX
genefl (SN, PHCYNOK) €  PAYTINCHERIME  HCTOMMMKAMM

N BHCUNUOMN CONPOTHRICHIANIL, XAPAKTCPUCTHRN KOTOPMX
yaasanw 8 mabanue Kaxie ase uemu weolxommo BinTs

YUCHEXY 2 1oro, w1o0M HAa OnMTe HECAIOBATH
MBMCHMOCTS  CHAM  TOKA, OPOTCKMOMETO B UenM, oOT
BHYTPEHNEIO CONPOTHRICHIN HCTOMMIKA?

N pennt | DAC ueTOMMIKA Brytpennee

__ wcrommxa r. Om

Buemmee

& B COmpOTHRICHIS conporunicune R, Ox

9 )-
%

1S
10

$

|

‘

:

| 1S NEE RILBRICE!
6

L .o

i Y

o [0 0] 0] 0=
; :

Samnuirte s otncre osepa sudpamoax tenefl

(3 T3]
Onner %1

10




9 3agaHna 22 n 23 no MeToaonornun.
30eCb HUKaAKNX HOBbIX dpopMaToB 3adaHun He oyaer

4

3agaHus no actpoHomun B EIMD no pusnke B 2022 roagy

He byoeT

UTOI:
Takum obpa3som, B nepson 4actu BapuaHTtoB KM EM3-2022

no ousuke HoBbiMU OyayT 3apnaHuA 1 m 2.

Kpome Toro, Tpu 3anaHusa 6yayTt nepeseneHbl U3 popmara «Bblopatb
nBa u3 natu» B oopmat «Bblbpate BCE BEPHbDIE 13 natu».



9 HacTb 2 - cems saganmii c Pa3BEPHYTLIM PELIEHNEM

3agaHne 24 — kayecTBeHHas 3agada (no nbomy pasageny)

(3 banna)
3agaHue 25 — npocTas pacyeTHas 3agada (MosekyndapHaa gousuka,
MexaHuKa) (2 banna)
3agaHue 26 — npocTtas pacyeTHas 3agada (kBaHToBas pusmka) (2
banna)

3adaHus 27 — pac4émHas 3a0aqa (MosieKkyrsapHas gbu3uka)
3adaHus 28 — pacyémmHas 3ada4qa (arieKmpoouHamuKa)
3adaHus 29 — pacyémmHas 3adadqa (arneKmpoouHamuKa/ornmukKa)
3agaHusa 27 — 29 — pacyé€TtHble 3agadn (no 3 6anna)

3agaHue 30 — crioxHasa pacyeTHas 3agadva (MexaHuka)
Cc 060CHOBaAHMEM MPUMEHUMOCTHU
3aKOHOMEpPHOCTEN, N3bpaHHbIX Ans peweHuss (4 6anna)



.'.I'I_

OJTHOCTbIO BepHoe pelueHune 3aganus 30
oueHuBaetcsa 4 bannamu
1 6ann — 3a npaBunNbHOEe 00OCHOBaHME
+
3 banna — 3a npaBurbHOE peLleHne (3anncb
MCXOOHbIX YpaBHEHU, MaTEMAaTUYECKNE
npeobpaszoBaHUs U BbIYUCIIEHNSA)

O6ocHOBaHME NPUMEHMMOCTU TEX UNN UHBIX
3aKOHOB — Aerno Hooe. [1oaTomy BBOAUTb NOAOOHLIE
3afaHuga dyayT NOCTENEHHO, He cneLla pacLunpsis
nepevyeHb CHOXETOB.

B 2022 rogy Bo Bcex BapuaHTax KMM 3agaHue 30
Oynet 3agaden No MexaHuKe.



"
NMpumep 3apaHuna 30 u ero peleHUsN

CHapan Maccoll 4 kT, meTamHH co ckopocTeio 400 m/c, paspeiBaeTca Ha JOBe
PAaBHEIE HacTH, OJHA H3I KOTOPEIX [IETHT E HANpPABICHHH IBHAECHHA CHAPATA,
a Jpyraf — B [POTHEONOIOAHVIO CTOpPOHY. B MOMEHT pa3pelBa CyMMapHad
KHHETHIEeCKAad IHEPrHd OCKOIKOE VBemHIHwIack Ha 0.5 MITx Hafimure cROpOCTE
OCKOMEA, JIETAINEro II0 HANPABISHHID IBIKEHHR cHapAga. ConpoTHRIEHHEeM
BO3IVXA MIpeHeOpets.

Karxse 2akoHE] BRI HCITOMBE20BATH T4 OMHCAHHA PaIphIBa cHapAda? OOocHYHTE HX
IPHEMEHHMOCTE K JaHHOMY CITYIai0.

OdocHOEAHTE

Ina ONHCAHHA PazpEIEA CHAPADA HCIONBIOBAH 323KO0H COXPAaHEHHA HMITVIBCA
CHCTeMEI TeqI. OH BEINOMHASTCA B HHEPUHATBEHOH CHCTEME OTCUETA, €C/IH CYMMA
EHEITHHX CHI, IPHIO#CHHEX K TeIaM CHCTeMEL pPaEHA HYIK. B gaHHOM cavdae
H3-33a OTCYICTBHA CONPOTHEISHHA EBO3OVXA BHEINHEH CHIOH HABIASTCA CHIA

TAHECTH Mg, KOTOpaf He paBHa HyaIw. Ho 3THM MO#HO NpeHeOpedb, CIHTAR

EpeMA PA3PEIEA CHAPAIA MATBIM. 33 MAJI0€ BPeMA Pa3PEIBA HMITYIBEC KAAIOTO H3
OCKOJIKOBE MEHASTCA HAa KOHEMHYH BEIHYHHY 33 CHET OONMBIIOH BHYTPEHHEH CHIIEI
BipelBa. [l0 CpaEHEeHMI) ¢ 3TOH OOIBIIOH CHIOH KOHeYHAd CHIA TEEECTH
IIPeHEOPEEHMO MATIA.

Tak Kak BpeMd pa3pelBa CHAapAOa CIHTAEM MATEIM, TO MOAHO OpeHeOped:
H HIMEHEeHHeM MOTEHIHATRHOH 3HEPIHH CHAPAZA H €0 OCKOJKOE B IIPOIECCE
DazpeIBA.



"
Pemenne
1. BeegeMm HHEPIHATRHVIO CHCTEMY OTCYETA, CBAIAHHVIO ¢ JeMIEH, H HAPABHM
OCh X CHCTEMEl KOOPIHHAT B HANPaBICHHH HAYATRHOH CKOPOCTH JBHAEHHA
CHapAda. 3JalHIIeM 3aK0H COXpaHeHH:s HMIOVIBCA B OpoeKOHH Ha ock Ox
H COXpaHeHHA IHePrHH 14 CHApPAIA:
2m - vy = MUy — MU, (1)
2

2 2
U mu;  mu
2m-— + AE R (2)

rIe
2m — Macca CHapAda OO BIpPEIBA,
U, —MOIYJE CKOPOCTH CHAPATA 0 BIPEIBA;

'E.-'] — MOIVIE CKOPOCTH OCKOQJIEA, JICTAINETO BlI'E!P'E!,II;
w, — MOOYIIE CKOPOCTH OCEQJIEA. JETAINETD Haz4l.

2 DBrIpazuM 14 H3I NEpPBOTO YVPaBHEHHA: Uy = 14 — 2U, H NOACTABHM BO BTOpOE

2 AE _
vpaBHeHHe. [Tomyamm: vy —2u,up + -u,:, ==

3. H3 gByx KOpHEH 3TOro ypaBHeHHA (1) ,=Upk ,’ BEIOHpaeM OOJIBIIHH,

HTO COOTBETCTIBYET YCIOBHED 3aJa™H 14 ~ Uy,

_ || I
4. OTcroma clIeayer: v, =-uc,+.l||% =400+ %z?[ﬂ] M/c.

OteeT: 1y = 900 w/c




" A
NMpumep 3apaHuna 30 u ero peweHUsN

JIBa crutomHBIX cTanbHBIX mapuka maccamd m = 150r u M = 300r R T

BHCSAT, COIIpHKacasicb Jpyr C JPYIOM, Ha BEPTHKAJIbHBIX JIETKHUX (__
HepacTsKUMbIX HHUTSX. [llapuk m BucHT Ha HuTH JumHOH [ =1 M. S
ITeHTpH!I MIapUKOB HAXOAATCSA HAa OQHOM ropusonTanH. Illapuk m Ha HUTH s
OTBEJIM BIEBO B IUIOCKOCTH PHCYHKAa, TaK YTO HHUTh oOpazoBaia c i o0
BepTUKaIbl0 yroia « = 30°, W OTHYCTHIH C Ha4YaJlbHOM CKOPOCTHIO, m- M

paBHOH Hymo. HaiiiuTe MaKCHMaIbHYIO BBICOTY, Ha KOTOPYIO

HOJJHUMETCS MapuK M mociie IepBoro CTOJIKHOBEHHS ¢ mapukoM M. COnpoTHBICHHEM BO3/IyXa
IpeHeOpeb.

Kakue 3akonbl Bbl ucnonp3oBaid /Il ONMHCAHHS JIBIOKCHHS MIAPUKOB H HX CTOJKHOBEHHS?
OO6ocHy¥Te HX TPUMEHHMOCTH K JTAHHOMY CITy9aro.



O6ocHoBaHHe.

1. Cucremy otrcuéra, cBs3aHHYIO ¢ 3eMi€l, OyneM cuutaTh umHepuuaibHOH. [llapuk m B cuimy
€ro MajbIX pa3MEpPOB I[I0 CPAaBHEHHIO C JUIMHOM HHUTH CYHMTAacM MaTepHAIBHOH To4koi. [lo
CTOJIKHOBCHHSI WIAPHUK M JBHKETCS IHOJ JACHCTBHEM JBYX CHI: CHIBI TSDKECTH M CHIIBI
HaTsDKeHUsT HUTH. CHila HaTSDKCHHS HUTH B KaKIOM TOYKE TPAEKTOPHH IIEpIEHIUKYILSIPHA
CKOPOCTH IIIapHKa, o3ToMy paboTa 3Toi cuikl paBHa Hymw. CienoBarensHo, B UCO «3emisi»
COXpaHseTCsI MEXaHUIECKasl SHEPIHs IIapUKa M IIPH €ro JBHKEHUH JO CTOJIKHOBEHHUS:

muv?

2
2. Ilo aHaJOTHYHBIM INpHIAHaAM COXPaHACTCA MCXaHHYICCKasd SHCPIrUAd NIIapHKa M IpH €ro

+ mgh = const.

JIBHYKEHHH TIOCII€ CTOJIKHOBEHHUS
Mu?

2
3. Ha CHCTCMY TCII «IIapHK M + HIapHK M» I[GﬁCTBYIOT BHCHIHHUC CHJIbI — CHJIBI TAXKCCTH H CHIIBI

+ MgH = const.

HaTsDKEHUsI HUTEU. [IpH CTOJIKHOBEHHHM Bce BHEIIHUE CHIIBI BepTHKanbHbL. [lostomy B UCO
«3eMIIsI» cOXpaHsIeTCsl HPOEKIUSI HMITYyJIbca STOM CHCTEMBI TE€Jl HAa TOPH30HTAIBHYIO OCh X,
IIPOXOIANTYEO Y€pE3 HEHTPHI MIAPHUKOB.

CTONKHOBEHHE CTAJIBHBIX IMIAPHKOB IMPOUCXOIUT YIPYTO, MO3TOMY COXpaHSAETCSI MeXaHH4YecKas
SHEPTHsl CHCTEMBI TEIl «IapuK M + mapuk M». Y4uThIBaeM, 4TO HEIOCPEACTBEHHO IIEpe]]
CTOJIKHOBEHHEM M cpa3y IOcJIe HEro NOTEHIMAIbHAS YHEPIHUs YIPYroro B3aUMOJEHCTBHS 3THX
TE€JI paBHA HYJIIO.



Pemenmne.
1. IIpu ABMIKEHUH MIApPHKA M JI0 CTOJIKHOBEHHUS
2
muvg
2 ’
I/ie Uy — CKOPOCTH IIapHuKa M HETOCPEACTBEHHO TIEepe/l CTOIKHOBeHHeM. OTCIo/1a
vy =+/2gl(1 — cos ).

mgh = mgl(1 —cosa) =

2. Ilpu cronxkHOBEHNH
mv, = mv, + Mu,
mvé mv: Mu?

- T

IJIe Vy — CKOPOCTD IIAPUKA M, a U — CKOPOCTh mapuka M cpa3y nocie croikHoBeHHS. Cobepém

BCe clIaraeMble, CoJIepsKalllHe M, B IEBYIO YacTh YPaBHEHHH M YIIPOCTHM:
{ m(vy — v,) = Mu,
m(vg — vi) = Mu?.



" J
Ecnu uckimrounts cnyvaid vy = v,, U = 0, (a 3TO 3HAYUT, YTO CTOIKHOBEHHE HE IMPOH30ILIO!),

TO MOXHO IIOJACIHTH BTOPOC YPAaBHCHHC Ha IICPBOC H IIOJYYHThP B HTOI'C CHCTCMY [IBYX

JIMHEUHBIX YpaBHEHUU
m(vy, — v,) = Mu,
{ Vo + VU, =1u
C PELICHHEM
2m

M+m
m-—M
= —1).
M+m
3. IIpu nmxeHnn mapuka M mocie CTOIKHOBEHUS
Mu?

2
jpils H — uckoMass MakCHMaJIbHast BBICOTA, HA KOTOPYIO IIOJHHMCTCS HIAapHK M mocie IICpBOIO

u Vo,

Ux

= MgH,

CTOJIKHOBCHHA C IITapHKOM M. OTCI-O,I[EI,
2 2

u 2m 2 2m \? 2:0,15 \?° V3
H= =( ) -—0=(—) -l(l—cosa)=( ) 1 l1l——| =
29 M+m/ 2g M+m 0,15+ 0,3 2
~ (0,06 M.
OtBer: H = 0,06 M




"
NMTuaua 30

(Heynpyroe cTonkHoOBeHUe, 3aKOH COXPaHeHUs IHeprumn) —

4 6anna
[1Ba wapuka, maccon m=0, 71 k2 n M=0,2 K2, BUCAT, conpukacascb, Ha
BEPTUKANbHbIX HUTAX anuHou h=L=17,5 M (CM. pUCYHOK). JleBbIN
LIAPUK OTKNOHAT Ha 90° 1 oTnyckaloT 13 coctosaHua nokos. Kakoe
KOJINYECTBO TENNOTbl BblAENUTCS B pe3dyristate abConoTHO
Heynpyroro yaapa wapukos? ObocHynTe NPMMEHNMOCTb
NCNONb3YHOLMXCS 3aKOHOB K peLleHuto 3agayn. \ |

- Bbi6op cucmembl omcuyema (MCO) A
- MamepuaribHble moYKu

- Ycriosue rnpuMeHUMocmu 3aKOHa CoXpaHeHUs 3Hepauu

- Ycriosue rnpuMeHUMocmu 3aKoHa CoxXpaHeHUs UMIybca



" J
OobocHoBaHMe:
1. Cucremy oTcuera CBI3aHHYIO ¢ 3emiiel, cuntaeM uHepuuaibHoi (MCO).
2. Iapuku maccaMm M u M MarepuaibHBIMU TOUKAMH, TaK KaK UX pa3Mepbl MaJIbI 10 CPABHEHUIO C ITTHHAMU
HUTEM.
3. Ilpu nBuxeHUM mapuka M Mo OKPY>KHOCTH OT HAYaJIbHOT'O MOJIO0KEHHUS O CTOJIKHOBEHUSI IIAPUKOB HAa HETO

—
JCHUCTBYIOT IIOTCHIMAJIbHAs CHUJIA TSXKECTH M g) Y CHUJIa HATSDKCHUS HUTH T. COHpOTI/IBJ'ICHI/ICM BO3yXa

npeneOperaeM. Cusia HaTSKEHUS HUTU T HaIpagJIeHa [10 HUTH, TO €CTh IO PAAUYCy OKPYKHOCTH, & CKOPOCTh
[IapuKa HarmpasjeHa Mo KacaTeabHOM K OKpYKHOCTHU. [loaTOMY B 111000 TOUKE TPAEKTOPHUH IIApUKa

T neprneHauKyJasapHO 9 u pabota cuiia HaTSHKEHUS! HUTH NPU JBUKCHHUH IIapUKa OT HA4aJIbHOTO MOJI0KEHUS
JI0 MECTa CTOJIKHOBEHMS IIAPUKOB paBHa HYIO. Cle10BaTebHO, PU 3TOM JBUKEHUU COXPAHSIETCS
MEXaHUYECKasi SHEPTUS IIaprKa Maccou m.

my?
2
4. 3akoH COXpaHEHUs UMITyJIbca cucTeMbl Tell BbinonHseTcs B ICO B npoekiusix Ha BHIOPaHHYIO OCb,

E.= + mgh
€CJIM CyMMa MPOEKIHUM BHEITHUX CUJI HA 3Ty OCh paBHAa HY/IIO. B JaHHOM Ciydae 0Ch HallpaBuM
TOPU30HTAJIBHO BIIPABO, I10 HAITPABJIICHUIO CKOPOCTH IIApHUKa Maccou m nepea CTOJIKHOBCHUCM.

5. Ilpu cToNKHOBEHNY BCE BHEIIHUE CUJIbI, JEHCTBYIOIINE HA CUCTEMY TEJI «ILIApUK M +1apuk M
(cuibl TsDKECTH MG M M@ ¥ CHIIbI HATSKEHUS HUTEH ) BepTukaibubl. Cienosarebno, B UCO
MPOEKILIUA UMITYJIbCA CUCTEMBI «IIAPUK M +1Iapuk M» Ha TOpU30HTAJIBHYIO OCh COXPaHETCs PU

HNX CTOJIKHOBCHHU.



11pu IBMIKEHUHU IapUKa MAacCoOu #m , OTKIIOHEHHOT'0 U3 MOJIOKEHHUA Ha
90°, mPOUCXOAMT MEPEX0 MOTCHIMATLHOM YHEPIMU K KUHETUYECKYIO:

Ep:Ek

m?

2

mgh = —>gh=%2 - 9% =2gh (1)

[ITapuk Maccoii m nepes yaapom UMEET CKOPOCTh V.
- -
3aKOH COXpaHEHHs UMMYJbCa NP yaape umeet Bua: mi=(m+M)9" ,

-
rae 9’ — CKOpOCTh IAPUKOB MIOCJ/IE HEYIIPYTOT0 COYAapeHHs.

B npoekiuu Ha 0Cb KOOPJAMHAT, 3aKOH COXPAHEHHUSI MMMYJbCA MPUMET

mo

BUI: mI=m+M)9" — 9'= e

KonauuecTBO TEMaOTHI, BBIICIMBILEECS MOCIE yaapa, paBHO Pa3HOCTH
KMHETHUYECKMX SHEPruil Iapuka Maccoi m JI0 COyJIapeHUs U CUCTEMBI

wapukoB (m+M) nocne coynapenusi: Q=E;, — E},

m9 \?2
0- mg? _ (m+M)9'? _ my9? _ (m+M)((m+M)) _ mo? _
2 2 2 2 2
(m+M)(mI)? _my*  (md)> _md? . m 2
2 (m+M)? 2 2 (m+M) 2 ( (m+M)) (2)

3amenuMm B ypaBHeHuu (2) 92 (noacraBum ypasnenue (1)).

Q="F (1~ i) = mgh(l——=).

m
(m+M)

)=1ﬂ9fc

0,1
0,1+0,2

0=01-10-15(1-



"
JiInHusa 30

(cBA3aHHbIe Tena) — 4 6anna

[1Ba rpysa nogBeLlleHbl 3a HEPACTSXKUMYIO U HEBECOMYIO HUTb K
naeanbHoOMy ONOKY, Kak nokasaHo Ha pucyHke. [lpn aTomM nepBbIn
rpy3 maccon m;=500 r gBmxXeTcs N3 COCTOAHUSA NOKOA BHN3 C
YCKOpeHneM a. Ecnu nepBbIv rpy3 onyCTUTb B XXUOKOCTb C
nroTHocTblo p=1000 kr/m, HaxogdaLwyoca B cocyae 60nbLLIOro
obbema, cuctema dyoet HaxoauTbCcHa B paBHOBeCUU. [pn aTom
06beM NorpyKeHHoW B XNOKOCTb YacTu rpysa paseH 1,5 - 104 m3.
Onpegenute yckopeHue nepBoro rpysa. ObocHynuTe NpUMEHNMOCTb

NCMNONb3YIOLWNXCA 3aKOHOB K PELUEeHUIO 3adaun.  “= a
- Bbibop cucmembl omcyema (MCO) =
- MamepuarbHbie mo4Yku L L

- PucyHoOK ¢ yka3aHue cur, delicmeyrouwux Ha mena k.

- Ycrnosue paseHcmea cusn HamsikeHuUss Humu
- Ycnosue paseHcmea yckopeHul



Pucynok 1 Pucynok 2

O06ocHOBaHHUE:

1.

2.

CucreMy oTcyeTa CBSI3aHHYIO C 3eMIIeil, cuuTaem nHepunaibHo. Hanpasum ock OX nekapToBoit
CHUCTEMBbI KOOPJIMHAT BEPTUKAJIBHO BHU3.

['py3bl OyzieM cuuTarh MaTepuajbHBIMU TOUKAMHU HE3aBUCUMO OT UX Pa3MEpOB, TaK KaK OHU JBUXKYTCS
MOCTYIATEIbHO. YKaKE€M BCE CHJIbI JEHCTBYIOIIME HA TEJIA JJISl KaXKJI0r0 CIydasi B BEKTOPHOM BHJIE.
VYyTem, 4TO HUTh HEBECOMA, HEPACTIKUMA, OJIOK HETOABUKHBIN (MCalbHBINA) U HUTD 110 HEMY

CKOJIb3UT 0€3 TPEHUsI, IOITOMY MOXHO CUUTATb, T)l = T)z =T. Tak KaK HUTb HEpacTsHKUMa, a TPY3bl
IBIKYTCS IPAMOJIMHERHO, TO YCKOPEHUS Tel d; = d,=d.

Bo BTOpOM ciiydae cuctema HaxOAuTCsl B PABHOBECHUU 32 CUET MOSABJICHUS CUJIbI ApXUMena,
JNCUCTBYIONIEH HA ITOTPYKEHHYIO B BOJIY YaCTh TEJA IPy3a MacCon

m4.[loaTomMy cyMMa nmpoeKuMu Ha ocb OX CUJI, AeCTBYIOUIMX Ha KaXXAbIA U3 IPY30B,

OyZeT paBHa HYJIIO.



3anunieM cUCTEMY YpaBHEHUi 1 cBa3aHHBIX Ten (Puc. 1).
{T + mlg) - mla

T + ng — mzc_i
{ml g—T=ma

T+m,g =—mya

—T =
+{m1g e --mg—T+T—-—myg=ma+mya

T —my,g =mya
my;g —myg = (my; + my)a

(my—my)g
=)l g
(my+my) (1)

3anuiiem Bce CUJIbL, AEHCTBYIOLIME HA CUCTEMY CBA3aHHBIX TEJI HAXOASIIMXCS B PABHOBECHHU
(Puc. 2). Tak kak Ha nepBblil rpy3 AEHCTBYET apXMME0BA CUIIA, TO ABUKEHUS CUCTEMbI HE
Oynet, cymma cui OyzieT paBHa HyJIIO.

{ﬁa+T’+m1§=0

T;‘l'ngzo

E,+T ' =m

{ﬁ:ng i _)Fa+ng =mg, Fa =PVg;
—pV.

pVg +m,g =myg > myg =myg —pVyg, mﬁ%

—pV
m2=%=m1—pV(2)

3aMeHUM B ypaBHEHMH (1) Maccy BTOpOro Teja nucnosb3ys Gopmyiy (2).

_(my-my)g _(my—mq+pV)g _ pVg _ 10%1,510*10 _1 M
(mi+m,) (my+my—pV)  (2m;—pV)  2-0,5-103-1,5-10~% 7 (2
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