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Ocooennoctu EI'D 2022

- BbINn BBeAeHbl HOBbIE 3a4aHnsi 0a30BOro
YPOBHS! CIIOXXHOCTW, BKMOYaBLUNE SNEMEHTbI
cpa3sy HECKOIbKNX pa3aerioB Kypca, HO
ncyesnu 3agadum no actpodmnsnke.

* bonblue 3agaHuK ¢ pa3BepHYTLIM OTBETOM
(7, c Ne24 no 30; B 2021r 6, ¢ Ne27 no 32)

* lIameHnnucb TpedboBaHUsA K OTBETY
N KPUTEPUN OLIEHNBAHUSA PELLEHUSA
pac4YeTHOWM 3a4a4mM No MexXaHuKe




I3MeHnnacb CrnoXXHOCTb 3aJaHNI: B
npegbliayLine rogbl 3agaHnusa MOXHO ObINo
pa3fgennTb Ha OYeHb NMPOCTbIE U OYEeHb
CrioXxHble. bnarogapsi NpocTbiM 2-6anbHbIM
3aja4yam MOXXHO Oblno HabpaTb 50-60 6annos.

B 9TOM roagy CBEPXCNOXHbIX 3aga4 He ObISo,
HO 1 COBCEM MNPOCTbIX TOXe HEe OKa3arocs.




[ Ipumep

PaHblle: Wapuk NpocTo nnasan B
BoJe (a1 nony4yeHus 2-x 6ansnos
HY>XHO ObIS10 NPOCTO 3anucaThb
yCroBue paBHOBeCuUs).

Tenepb: TENO NNaBaeT Ha rpaHuLe
pasgena ABYX XUOKOCTEU Nnu
HWXHUM KpaeM KacaeTcqa gHa
cocyaa




MHorunx Harnyrasln gaxe 1e 3agaydl, KOTopble
oCTalinCb npocTbiMn, HO Oblnu

cbopMynMpoBaHbl HEMPUBbLIYHBIM 0Opa3oMm

[1Ba ognHakoBbIX bpycka maccon M =500T
cBA3aHbl Mexay cobon HeBECOMOM
HepacTAXMMOMN HUTLID, NEPEKUHYTON Yepes
HEeBECOMbIN rnaakum bnok, HenoaBUXKHO
3aKpenneHHbIN Ha NoTornke (CM. pUcyHok). Ha
OOWH U3 BpPYCKOB KnaayT rpy3 maccom m=100r,
N cnctema npmxoauT B AsmxeHune. C Kakow m
cunom F rpys dyaoet gaBuTb Ha Bpycok? [
Coenante cxeMaTUYeCKNN PUCYHOK C
yKasaHMeM Ccusl, EUCTBYHOLMX HA OPYCKN n
rpy3. O60CHYyNUTE NPMMEHNMOCTbL 3aKOHOB,
NCNonb3yeMblX A1 peLeHns 3agadmn.




Pe3yabrarsl EI'D nmo ¢pusuke
B Camapckou odactu B 20221
* Pnanky coasanu 27,9% ydawmxca (B 2021 —
31%)
(no Poccunun-16,8%, B 2021 — 18,8%)
* CpegHum bann no Camapckom obn. ? (B 2021-
55,9); no Poccuun 54,1 (B 2021-55,1)
* 1 yenoBek rnony4un 100 6annos (10 B 2021r)
*? % Habpanu 80 6bannos u Bbile (9% B 2021r)

* ? % He npeogonenn MMHUManbHbIN Nopor (B
2021 -5,4%); no Poccuun (B 2021- 6,5%)

dunsmka B 3TOM rogy — He B TPOWKE NUAEPOB cpeau NpeamMeToB MNo
BbIOOpPY —Tenepb B HEE BXOAAT 06LLIEeCTBO3HAHNE, bnonornsa u
NHdopmaTuKa.
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HabntogaeTtcs cunbHbIN pa3pbliB No bannam mexay rpynrown

CUINbHbIX YYEHUKOB U FPYNMown Y4eHMKOB CO cnabbiM 1 cpeaHnm
YPOBHEM 3HAHWUM




BrnepBble ncnonb3oBanuchb 3agaHns UIHTEFPUPOBAHHOIO
XapakTepa, NpoBepsitoLLIne NOHUMMaHNUE OCHOBHbIX
TEOPETUYECKUNX

ONOXXEHWUW LLKOSIbHOIO Kypca don3nKkum
agaHue 1

BeibepuTte Bce BEPHbIE YTBEPKAEHNS O PUNYECKUX ABNEHUSIX, BENUYMHAX
N 3aKOHOMEPHOCTSAX. 3anmuwunTte umdpbl, o4 KOTOPbIMU OHW YKa3aHbI.

1) MMnynbCcoM Tena Ha3bIBaeTCH BENUYNHA, paBHasi Npon3BeaEHMNIO MaCChl
Tena Ha ero yCKoOpeHue.

2) Tennonepenaya NyTéEmM TENNOMNPOBOAHOCTM NPOUCXOOMNT 3a CHET
rnepeHoca BellecTBa B CTPYSX U MNOTOKaX.

3) Mogynb cun B3anMmogencTBus AByx HENOABUMXHbIX TOYEYHbIX
3apsiKEHHbIX TeN B BaKyyMe NpsamMo nponopumoHaneH ksagpaTy
PACCTOSAHUA MEXOY HUMM.

4) CBoboOHbIE anekTpuveckmne konebaHus ABnsaTCA rapMOHUYECKUMU,
€CINW 3NTIEKTPUYECKMIA 3apa C TEHEHNEM BPEMEHN MEHAETCSA N0 3aKOHY
CUHYyCa Unun KOCUHYyca.

5) B-nany4yeHune npeactaBnseT codbon NOTOK NIEKTPOHOB UMK NO3UTPOHOB,
BO3HMKAKOLLMX NpW pacnage saep. Omeem: 54%
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6-8 3agaHuii, B KOTOPBIX UCIIOJB3YIOTCS Pa3InuHbIC IpahueCcKue
3aBUCUMOCTH Y IIPOBEPSIOTCS PA3IMYHbIC YMEHUS 110 padoTe ¢
rpaukamu.

3au,aHV|e 2. [aHbl cnegyoLlne 3aBUCUMOCTU BENMUYNH:

A) 3aBMCMMOCTb Nepunoaa Marnbix CBODOHbIX KOfiebaHuUm MaTteMaTU4YeCcKoro

MaATHUKA OT ANMMHbI HUTU MasiITHUKA;

B) 3aBMCMMOCTb KONM4YecTBa TENMOThI, BbIAENAOLLErocs npu KoOHAeHcaumm

napa, OT ero Macchbil;

B) 3aBUCUMOCTb CUIbl TOKa Yepes y4acToK Lienun, cogepxalumm pesucTtop,

OT COMPOTUBIIEHNA pe3ncTopa Npu NOCTOSSHHOM HaMNMpPsXXEeHUN Ha KOHLLaX

yyacTka.

YcTaHoBUTE COOTBETCTBME MEXAY STUMU 3aBUCUMOCTSMU U BUAAMMU

rpadouKoB,

0603Ha4YeHHbIX undpamm 1-5. [ina kaxxkaon 3asucmmocTtn A-B nogbepute
By A ) A Al A Al e

0 K v f---- (

- 0 : > Ol > O P - O b ' i
1 2 3 4 5 Omeem:

CpeaHuin % BbIMOMHeHWs 56% ; Bce 3 rpadmka 42%; ewe 2ZBPonbko
2




3amanue 6 x A B

Ha pucyHke nokasaH rpaduk A
3aBUCUMMOCTU KOOPAMHATLI X TeNa,
aswxyllerocs soonb ocn Ox, oT

BpemMeHu t. VI3 npnBegeHHOro Huxe D
cnucka BblbepuTe BCe BEPHbIE

YTBEpPXOEHUS. L
1) B To4ke C npoeKLms CKOpPOCTU Tena Ha oCb Ox

oTpuuaTenbHa.

2) Ha y4acTke BC Mogyrb CKOPOCTU Tena YMeHbLUaeTCs.

3) lNpoekuuna nepemMelleHNsA Tena Ha ocb Ox Npu nepexoae u3
TOYKM C B TOYKY D oTpuuaTtesnbHa.

4) B Touke D npoeKkumns yCKopeHna Tena Ha ocb Ox
NofIoXUTEnNbHa.

5) B Touke A yckopeHue Tena un ero CKOpoCTb HanpasneHbl B

OOHY Omeem: 39%
CTOPOHY. 134




3amanne 12

Ha rpaduke nokasaHa 1, A
3aBUCMMOCTb CUTbl TOKA B
NPOBOAHUKE OT BPEMEHM.

7

npoLueaLlnmn Yepes nornepeyHoe
ceyeHne nposoaHuKa 3a At = 30

8

6

Onpenenute 3apsg, 4
)

0

f, C

c. Ha rpaduke nokasaHa 5 10 1520 25 30

3aBMICMMOCTb CUIbl TOKa B
BReRAMISrPenennTe 3apsan, npolwieawmnin Yyepes
nonepe4yHoe ceveHne npoBogHmka 3a At = 30 C.

Omeem: 145
Kn

33%




3anadue 15

Ha pucyHke npuBegeH rpaouk 3aBUCMMOCTU CUSIbl TOKa OT
BpeMeEHM B KonebaTtenbHOM KoHTYpe. CKOMbKO pa3 B TEYEHME
NnepBbIX 6 MKC 3HEeprusa KoHgeHcaTtopa gocTuraeT
MUHUMAarnbHOIMo 3Ha4eHunsa? i, MA
Omeem: 32% 5}[
3 Q'

-9

1 2\3/4 5 6t MKC




3amanue 4

HebonbLon rpys, NOKOSALWNNCS Ha rMagkoM ropu3oHTansHOM CTorse,
coeVHeH ropusoHTanbHOM NPY>XXNMHOW C BEPTUKaNbHOW CTEHKON. [py3
HEMHOro CMeLLaloT OT MNOSIOXKEHNA paBHOBECUS U OTMYCKAKOT U3 COCTOSHUS
NOKOS, MOCSIe Yero OH Ha4YnHaeT KkonebaTbCsl, ABUrasiCb BAOMb OCU
NPY>XMHbI, NapannenbHO KOTOPOoUW HanpasneHa ocb Ox. B Tabnuue
npuBeLeHbl 3HAaYEeHUS KOOpAMHATLI rpy3a X B pasfindHbie MOMEHTHI
BpeMeHU t. BbibepuTe BCce BepHble YTBEPXKOEHUS

O pe3ynbrartax 3Toro onbiTa Ha OCHOBaHWM AaHHbIX, COAepXaLLUXCA B

Taﬁﬂmmmmmmnm
X, CM

[Morp

-2,8 -4,0 -2,8

1) B MmomMeHT BpemeHun 0,8 C yCKOpPeHMe rpysa MakCumarsibHO.

2) Moaynb cunbl, C KOTOPOW NPYXXMHA EUCTBYET Ha rpys, B MOMEHT
BpeEMeEHN

0,8 C MeHblle, YeM B MOMEHT BpemMeHu 1,2 C.

3) YacTtoTta konebaHuit rpysa pasHa 1 I'U.

4) Nepwop konebaHnn rpysa paBeH 1,6 C.

5) B MOMEHT BpeMeHM 1,2 C MoTeHLMasbHas SHepris NpyxuHb!
MUHUMAaTbHA. Omeem: 6%

145




10 3agaHnn 6a30BOro YPOBHSA C KpaTKMM OTBETOM B BUAe
4yucna, KoTopble NpPoBePANY NOHMMaHNE OCHOBHbLIX 3aKOHOB
N popmMyn Kypca ouU3nKu.

I Ipumepsl 3a1aHnm

3anaHue 4

Knpnuny maccon 4,5 Kr NoONOXUNn Ha ropnu3oHTanbHyo
Knagky cteHbl. [1nowanb rpaHn, Ha KOTOPOM NEXUT KUPMnY,
paBHa 300 cm?. OnpegenuTe gaBneHne, KOTopoe KUpnmy

oKasblBaeT
Omeem: 1500 39%

a knagk
gauaHﬁey la

CwmelleHune rpysa npy>KMHHOro MassTHMUKa MeHsieTcs C
Te4YeHneM BpeMeH Mo 3aKoHy X=cos(2TTt/T), rae nepuosa
T=1c. Yepes kakoe MMHMManbHOE BpeMsi Ha4nHas
MOMeEHTa t=0 NoTeHumnanbHasa aHeprua MassTHUKa

?
YMEHbLLUNTCA BABOE : Omeem: 28%

0,125c




3amanne 8

Linnunapuyeckuin cocyn pasgeneH nerknm nogsuKHbIM
nopLHeM Ha aBe YyacTtu. B ogHoM YyacTu cocyaa HaxoamuTcs
HEeOH, B pyron — aproH. Temnepatypbl ra3oB OANHAKOBbI.
Onpenennte oTHOLWEHME KOHLUEHTpaUnUmM Mosiekyn HeoHa K
KOHLEHTpaLMM MONEKYs aproHa B paBHOBECHOM

COCTOSHUMN.
Omeem: 41%
1




3amanne 12 r r

BoceMb oanHaKoOBbIX I _r

P p— r r
PE3NCTOPOB C ,
conpotuerieHnem r =1 Om r r :I—
COeNHEHbI B A
AMNeKTPUYECKYHO Lienb, Mo A

ROMYHIOK T ddaxoecHa RgIKEEME NOKasbiBaeT BONLTMETP?
BOJ‘IbTMeTp CyYNTaTb ngealjibHbIM. Omeem: 21%

6




3amanue 10

B >k€cTKoM repmeTn4HOM cocyae oobeMoMm 1 M 3 npu Temnepartype 289 K
OnnTenbHOe BpeMA HaxoauIMeb BIiaXKHbIn Bo3ayx v 10 r soabl. Cocyn
Meas1eHHO Harpenu o temnepaTtypbl 298 K.

[MTonb3ysackb Tabnmuen NOTHOCTM HACbILWEHHbIX NapoB BOAbI, Bblibepute
BCE BEPHbIE YTBEPXKOEHNSA O pesdynbkraTtax 3Toro onblita.

_tc | 16 |17 | 18 | 19 | 20 | 21|22 | 23| 24|25

o,r/M* 13,6 145 154 163 17,3 183 194 206 21,8 23,0

1) Mpn Temnepatype 23 [ C BNaXXHOCTb BO34yxa B cocyae Obifia paBHa
48,5%.

2) B Te4yeHue Bcero onbiTa B COCyae Haxoaunach Boaa B XXUOKOM
COCTOSAHUM.

3) Tak Kak 06 beM cocyaa He U3BMEHSINCSA, AaBrneHne BNaXxHoro Bo3ayxa
yBenM4nBarsnoch nponopunoHanbHO ero Temnepartype.

4) B HayanbHOM cocTosiHuM rnpu TemnepaTtype 289 K nap B cocyae 6bin
HaCbILLEHHbIN.

5) MNapumnanbHoe AaBneHNe CYXPHZBIFAYXA B COCYAGHHE N3MEHSNOCh.

145




3ananue 11

[1eTCKnn TEMHO-3EMNEHLIN BO3OYLUHbIW LWAPWK HaQyM1 B TEHW No4
OepeBOM, a 3aTeEM BbIHECSTIN HA CONMHEYHbIN NNsK. Kak Ha4Yanu npu
9TOM U3MEHATLCS AaBreHne Bo3ayxa B LapuKke U cpeaHsad
KWHETNYEeCKaa aHeprus monekyn B wapuke? Obonoyka wapuka
TOHKas,

ynpyras v mdarkas. [nsa kaxxgou BenmynHbl onpegenurte
COOTBETCTBYHOLLMNN XapaKTep U3MEeHEHUS:

1) yBenu4imBaeTco

2) yMeHbLUaeTcs

3) HE U3MEHHAETCA

3anuwuTe B Tabnuuy BelbpaHHbIe LUMPbI ANA Kaxaon n3nveckon

pPorALLALILI |l iaAhNnLI D " TDATA NIAN/T NPADTANATL O

JaBneHue Bo3ayxa B CpeaHAs KNHeTU4YecKasi IHeprus
LuapukKe MOJIeKyn

Omeem: 40%
11




3amanne 21

Ha pucyHke nsobpakeHa ynpouweHHasa gmarpamma E(:

HUXXHUX QHEPreTn4YeCcKnx ypoBHeEN aToma. E, T 3
HymepoBaHHbIMU CTpenkamMmm OTMEYEHDI E,
HEKOTOpPble BO3MOXHbIE Mepexoabl atTomMa Mexay

9TUMUN YPOBHAMU. Kakne 13 aTnux YeTblpex Ey
nepexoaoB CBA3aHbl C U3Ny4eHUeM CBeTa C

HanbonbLLEN ASIMHON BOMHbLI U NOrMoLWeHnem E, { ; T

CBeTa C HaMMeHbLUen aHeprmen?

YcTaHOBUTE COOTBETCTBME MEXAY Npoueccamu rnorfioweHns 1
N3Ny4YeHna CBeTa N 3HepPreTuYeckMMm nepexogamMmm atoma,
yKasaHHbIMU cTpenkamu. K kaxxaomn nosmumm nepBoro ctonbua
nogbepuTe COOTBETCTBYHOLLYIO NO3ULIMIO N3 BTOPOro CTonbua v
3anvunTte B Tabnuuy BblopaHHble UnMdpbl Nog COOTBETCTBYOLWLNMMU

GyksaimOLIECCH OHEPIETUYECKWE

A) nsnyyeHue ceetac MEPEXOLDbI

HandonbLUen ANMHOW BOSHbI 2) 2

B) nornotieHne ceeta ¢ 3)3 Omeem:

HaUMeHbLLEN SHEPIrnen 4) 4 13  36%




MeTtoaoonornyeckue

MeHUnA

amanue 22
UTOoObI y3HaTbL AnamMeTp MeaHOW NPOBOSIOKK, YYEHNK HAMOTan eé
BUTOK K BUTKY Ha KapaHgall 1 nuamepun annHy HamoTku ns 20
BUTKOB. [lnNnHa okasanack paBHom (15 + 1) MMm. 3anuwumnTe B OTBET
OvamMeTp NPOBOSIOKN C YY4ETOM NOrPELLHOCTU U3MEPEHU.

Omeem: (0,75 + 0,05 ) 39%
MM.




Uacmpb

BrnepBsble ABe pacyeTHBIe 3a4a4M MOBbILLEHHOIO YPOBHS
CITOXXHOCTU TpeboBanu pa3BepHyTOro oTeeTa. Ha nosnuum 25
CTOANM 3a4a4vn No MexaHuKe, cpeaHnn pesynesraTt ux
BbIMOSIHEHUA cocTaBun 36%. Ha no3uummn 26 pacnonaranuceb
3aJaym No KBaHTOBOM (PM3nKe, NPOLEMOHCTPMpOBaBLLNE

cpeaHun peaynerart 38%.
3ananue 25 Camapa, Bapuant 301

[1r1ockaqa neguHa nnasaeT B BOAE, BbICTyNnad Ha ee

NOBEPXHOCTbLIO Ha h = 0,04 M. Onpegenute Maccy NbAuHbI, eCrnn

nnowaab e€ noBepxHocTn S = 2500 cm?. [1NOTHOCTL NbJa paBHa
Y - | —

90C Y

h Omeem: 21%
90Ke

Yy mg




3ananue 26

OnekTpuyeckas namna MoLLHOCTbIO 60 BT ncnyckaet
exxecekyHaHo 1-10% dotoHoB. KoadduumneHT nonesHoro
[ecTBUA NaMnbl paBeH 6%. OnpeaenuTe CpeaHow ANnHY

BOJTHbI N3Iy4YeHUs. Omeem:
S550HMm

IMNynbC nasepHoro n3nyy4eHns AnuTcs 3 Mc, B
TeyeHune KoTopbix nany4daetcs 10*° cdoTtoHoB. [JnnHa
BOJTHbI U3Ny4YeHns nasepa pasHa 600 HM. OnpegenuTe

CpeaHIo MOLLHOCTb MMNynbca nasepa.
Omeem: 1100

Bt

19%




3amanue 24

B HUXXHen nonoBnHe He3apaXXeHHOro MeTaninyeckoro wapa
pacnonaraeTca KpynHas lwapoobpasHasi NonocTb, 3anofiHEHHAd
BOo3ayxoM. LLlap HaxoguTca B Bo3ayxe Boanu ot apyrunx
npeamMeToB. B LEHTP NONOCTN NOMELLEH MOMNOXNTESNbHbIN
TOYeYHbIN 3apag g > 0 (CM. pUCYHOK). HapucyuTte KapTUHY NMHUA
HanpPsA>XeHHOCTU 3N1EeKTPOCTAaTUYECKOro Mosid BHYTPU NOMOCTY,
BHYTPU NPOBOAHMKA N CHApPYXU LWapa. Ecnu none oTcyTCcTBYET,
HanMwuTe B gaHHom obnacTu: E = 0. Ecnu none oTnn4yHoO OT HyNs,
HapucymnTe KapTUHY Nons B 4aHHOW

obnacTun, ncnosnb3yst BOCEMb NIMHUK HaNpskeHHOCTU. OTBeT
NOACHUTE, YKa3aB, Kakne puay" -~~~ -~~~ ==-=="=5TY Bbl
NCNOMb30P~ ™4 282 ~~* ACHEH!

20,5%




3amanue 24

Pe3ncTop R v KaTyLlKka UHOYKTUBHOCTU L C XKeNe3HbIM
cepaevYHMKOM NOAKITHYEHbI K MCTOYHUKY NOCTOSAHHOIO
TOKa, KaK nokasaHo Ha cxeme. [lepBoHa4vanbHoO Krod K
3aMKHYT, a Yepes NTaMnoYkm NPoxXoasaT COOTBETCTBEHHO
TOKM /, =0,2 An l,=1,5 A. YTo nponsongeT ¢ BENUYNHON U
HanpaBneHneM ToKa Yepes pe3ncTop nocne pasmMmbikaHUg
krtoda K? OTBET NOACHUTE, YKa3aB, Kakne sIBNEHNN U

3aKOHOMEpPHOCTN Bbl ucnonb3oBanu ansa oobsiCHEHUS.
Omeem: Tok yepe3 pe3ucmop nocrie

K
o |_£_,r pa3mbikaHus krtoda K meHsem
HaripassrieHuUe Ha rnpomueoriosfioxHoe U
-y bbicmpo docmuzaem 3Ha4yeHUs1 OKOJ10
— W ‘—®— 0,2 A. 3amemM mok ymeHbwaemcs 00 0
R JI

1 —- 6%




pesepn 30.06.2022
3ananue 24

Ha pucyHke
n300pakeHbl aBe
N30NMPOBaHHLIE APYr

oT Apyra

ﬂ'leKT nyeckme |ﬂ|en|/|. .
epBas COAepPKUT nocnenoBaTeibHO COeAMHEHHbIE MCTOUYHUK

NOCTOAHHOIO TOKa (1), peocTarT, KaTyLUKy MHOYKTUBHOCTU U
amMnepMeTp, a BTopas - MPOBOSI0YHbLIN MOTOK, K KOHLaM
KOTOPOro NPMCOEANHEH ranbBaHOMETP, N300paXKEHHbIN Ha
pUCYHKe cripaBa. KaTyLlka n MOTOK Haf€eTbl Ha XXerne3HbIn
cepaeyvHuK (2). Kak dyayT nsmeHaTbCAa nokasaHus npnbopos,
€CIi MOTOK, COEAUHEHHbIN C raribBaHOMETPOM, MNS1aBHO
nepemMellasa BBepX, CHATb € cepaeyHuka? OTBET NOSICHUTE,
yKasaB, Kakne pusmnyeckme 3akoHOMepHOCTU Bl
ncnonb3oBanu ana oobAcHeHUd. BaanmMHon nHOyKUNEN
KaTyLLUKN U NPOBONOYHOro MOTKa NpeHebpeyb.




3ananue 28

B 3anasitHHOM ¢ 0QHOro KoHUa TpybKe HaxoauTCS BIIaXKHbIN
BO34YyX, OTAENEHHbLIN OT aTMocdepbl CTONBUKOM PTYTU OSTMHOW L
=76 mM. Korga Tpybka nexxuT ropusoHTaribHo, OTHOCUTENbHAaS
BMaXHOCTb BO3AlyXa ¢, B HEW paBHa 80%. Kakoun ctaHeT
OTHOCUTErbHas BNaXXHOCTb 3TOrO BO3Ayxa ¢, eCnv Tpyoky
NOCTaBUTb BEPTUKANbHO, OTKPbITbIM KOHLIOM BHU3?
ATMocdepHOoe oaBneHue paBHo 760 MM pT. CT. Temnepartypy
cyMTaTb NOCTOAHHOMW. 39




3ananue 27

B oTkpbITOM NpobupKe, BpallaoLeNcs B ropu3oHTarbHOM
MIOCKOCTU C YrTMOBOW CKOPOCTbO 10 C BOKpPYr BEPTUKarbHOM
OCU, NpoxodsiLen Yepes Kpam Npobunpkn, HaxoauTCHa CTONOUK
PTYTW ANUHON h = 1 CM, LLleHTP KOTOPOro OTCTOUT OT OCU
BpalLeHNA Ha LLEHTP KOTOPOro OTCTOUT OT OCU BpaLLeHUd Ha
paccTosiHue r = 20 cM. [1o kakon TeMnepatypbl T, HAA0 HarpeTb
NPOBUPKY, YTOOLI NPU YBENMYEHNN YITIOBOW CKOPOCTU B 4 pasa
CTONBUK PTYTN HE cMecTuUnca? HavaneHas Temnepatypa t,=0°
C, a BHellHee aTMocdepHoe AaBneHne p, =10’ MNa.

s
s S '
- ~

Omeem TZ =381,4 .,’ OIE
K N

> - o @o &9
i i

4%




pe3epB 30.06.2022
3amanue 27

B BepTUKanbHOM 3aKpbITOM C 000X KOHLLOB
cocyae UMeeTCA TAXKenNbIN NOABUXHbLIN NOPLUEHb
(CM. pUCYHOK), N0 00€e CTOPOHbLI KOTOPOro
HaxoasaTCcAa oAnHaKOBbIE Konn4yecTBa Bo3ayxa. B

PaBHOBECHOM COCTOSIHUW NMpu TeMmnepaTtype T

00ObEM BEPXHEWN YacTu cocyaa B 4 pasa borbLue
DR T enoasCo8ygmC BO30YXOM Harpenu o 450 K,
OTHOLLUEHME OOBEMOB BEPXHEN N HXKHEN YacTen cocyaa
ctano pasHo 3. OnpeaenuTe HavanbHyO Temneparypy T
BO34yxa B cocyae. TpeHnem mexay nopLHeEM U CTEHKaMMU

cocyaa npeHebpeyb.
yAanp P Omeem: T =320

K




Ha pucyHke nokaszaHa cxema YCTpoucTBa ONd npenBapuUTeNbHOro
oTbopa

3apaKertLb8YacTyL, BbINETaoLWMX U3 UCTOYHMKA YacTul, (1.4.), Ans

nocrnenywoLwero AeTanbHOro nccnegoBaHus. YCTpOMCTBO NPeacTaBnsieT
cobown

KOHOEHCAaTOp, NNaCTUHbI KOTOPOro U30rHYyTbl AYron pagnycom R.

[Mpn nepBoHa4YanbHOM HaNpPsKeHMM U B NPOMEXYTKE Mexay
obknagkamu

KOHOEHCAaTopa, He KacasdCb NX, MPONETaT MOMNEKY bl MHTEPECYHOLLIENO

nccnegoBaTtenen BelwecTBa, NOTeEPSBLUME OOUH 3MEKTPOH. Bo ckomnbko
pa3

HY>XHO WM3MEHUTb HanpsbkeHne Ha obknagkax KoHaeHcaTopa, YToObl
CKBO3b

HEero MOrnM nponetarb Takne e, HO [OBaXAbl WOHU3NPOBAHHbLIE
MOMEKynbl

(noTepsaBLIME OBa 3MNMEKTPOHA), UMeEIoLLIME TaKYHo XXe CKOPOCTb?

CuunTtatb, YTO paccTodHne Mexay nnacTMHaMm Mano, HanpPsKEHHOCTb

OneKkTpn4eckoro T‘IOJ‘IH B KOHOEHCaTope BCloAQy OAMHAKoBa No MOAYnio, a
BHe Omeem: yMeHbWUMb 8 2 8%

KOHAeHcaTopa
TAXECTU

npeHebpeyb.




3ananue 28

[[OpM30OHTasrIbHbIX NPOBOAHUK OSIMHOW L=10 CM 1 MacCcoWu
m=25r paBHOMEPHO CKONMb3NUT BHU3 (0e3 TpeHuns n 6e3
NoTepu KOHTaKTa) No ABYyM BeEPTMUKalbHbIM LULMHAM B
OAHOPOAHOM rOPU30OHTarIbHOM MarHUTHOM MoJsie,
nepneHanKynapHoOMm

NPOBOAHUKY, C UHAYKUMEeN B=0,5Tn. BHN3y LUNHbI 3aMKHYTbI
pe3nctopom. [NapannenbHO pe3ncTopy NOAKMNHYEH
KOHOeHCcaTop EMKOCTbL C=20MK®D (CM. pUCYHOK).
Onpegenunte conpoTmMBEHNE pe3ncTopa, ecnmn 3apsas

@ B )TMBNEeHneM NpoBOAHMKA U LLIVH




3ananue 28

B ogHOpOoAHOM 3f1IEKTPUYECKOM MNore C HaNpsXXEHHOCTbIO
E= 18 B/M HaxogaTcsa aBa ToYeudHbIX 3apaga: Q =-1 HKnu
qg=+5 HKn ¢ maccammn M =5run m =10 r COOTBETCTBEHHO (CM.
PUCYHOK). Ha Kakom paccTtosaHunn d opyr oT Apyra HaxoaaTcs
3apsabl, ecnu nx yCKopeHuda cosnagaroTt No BENMMYMHE U
HanpasneHuno? Caenanmte pUCYHOK C yKka3aHMEM BCEX CUN,
OENCTBYIOLLKMX Ha 3apsabl. Cunom TaXecTn npeHebpeyb.

—

E

Omeem:
1M

o<

0
O




pe3epB 30.06.2022
3amanue 28

B uenu, nsobpaxeHHon Ha pucyHke, 3C batapeu € =50 B,
e€ BHYTpeHHee conpoTtuenenme r = 10 Om, conpoTuBNeHnsd
pesuctopoB R, =50 OmM 1 R, = 250 Om, a eMKOCTH
koHaeHcaTopoB C, =20 H® 1 C, = 60 H®. B HavarnbHOM
COCTOSAHWUM KITtod K pa3oMKHYT, a KOHOEHCATOPbI HE
3apsikeHbl. Hepes HeEKOTOpOe BpeMS Mnocrie 3aMblKaHus
krtoda K B cucteme yctaHasnmBaeTcs paBHoBecue. Kakoe
KOJTMYECTBO TEMMNOThI BbIAENMNTCS B LLENUN K MOMEHTY
YCTaHOBIEHNA paBHoBecua?

C o I Omeem: Q =25
£, I : | 11 MKLK
g Rl Rz

E %




3amanue 29

KBagpat co CTOpOHOM a = 20 CM JIEXUT B MIIOCKOCTU rMaBHOWN
ONTUYECKON OCU TOHKOW cobupatoLLen NUH3bI C ONTUYECKON CUITON
D = 2,5 oNTp Tak, YTO O4HAa 13 ero gMaroHanewn neprneHaukynspHa
rMaBHOW ONTUYECKOM OCU NTNH3bI (CM. PUCYHOK). PaccTodHMe OT
LleHTpa KBagparta 40 NIIOCKOCTU JNTIMH3bI d = 80 cm. OnpepenuTe
nrowanb n3obpaxeHust kKBagparta B nMH3e. CaenanTte puCyHOK, Ha
KOTOPOM MNOCTPOUTE N3obpakeHne KBagpara B NIMH3e, yka3aB Xo[
BCEX HEOOXOOMMBIX O19 MOCTPOEHUS NTyYEN.

> A Omeem 7%




pe3epB 30.06.2022
3aganue 29

Ha nonyTopHOM 0OKYCHOM pacCTOSAHUN OT
pacceuBatoLlemn NMMH3bl C ONTUYECKON CUNOW, paBHOU -10
OnTp, Ha ee rMmaBHOW ONTUYECKOM OCU PaCMonoXeH
TOYEYHbIN UCTOYHUK cBeTa. JInH3a BCcTaBneHa B
Henpo3payHyo onpasy paguycom 5 cm. KakoB gnametp
CBETIIOro NSATHA OT UCTOYHMKA Ha 3KpaHe,
PACMonoXXeHHOM C ApYron CTOPOHLI OT JNIMH3bI Ha
paccTosiHMM 10 cM OT HEE? Cpe—~"—~ == =

WiASBHIEY 305a nyden
CM

0

RIS




3amanue 30

[Ba ognHakoBbIXx bpycka maccon M = 500 r cBsi3aHbl
Mexay cobon HeBeCOMOW HEPACTAXKNMMOW HUTBIO,
NepeKNHYTON Yepes3 HEBECOMBLIN rMagKkum Bok,
HenoaABWXHO 3aKpensiEHHbIN Ha NOTOJSIKE (CM.

PUCYHOK). Ha oanH 13 6pyckoB KrnagyT rpy3 Maccown - m
m =100, n cuctema npnuxoguT B asmxeHune. C M
KaKkown cunom F rpy3 0yaet 4aBuTb Ha Opycok? M

Coenante cxemaTUYeCKNN PUCYHOK C YKa3aHMeM Cun,
aencTeyowmx Ha 6pycku n rpy3. ObocHymnTe NPUMEHNMOCTb
3aKOHOB, NCMNOSb3YEMbIX A9 PELLEHNA 3a8auM.

12%; 5,4% Omeem: 0,9
H




pe3epB 30.06.2022
3amanue 29

[py3bl Maccamu M n m = 0,5 Kr cBsi3aHbl JIEFTKOWU HEPACTAXXUMOWN
HUTbIO, NepebpoLleHHON Yepes 6ok (CM. pucyHok). 'py3 maccon M
Haxo4uTCH Ha LepOoxXoBaTOM HAKITOHHOW NSI0OCKOCTU (Yros HakrnoHa
MSIOCKOCTMU K TOPU3OHTY a = 30°, KOApPULUMEHT TpeHUa u = 0,3).
Uemy paBHO MakcumarsribHoe 3Ha4YeHme Mmacchl M, Npu KOTOPOM
CUCTEMa rpy30B €LLE He BbIXOAUT U3 NepBoHa4yanbHOro COCTOAHUS
nokosa? Maccown brnioka n TpeHnem B HEM rnpeHebpeyb. CaenanTte
PUCYHOK C yKa3aHWeM cun, 4encTByowmnx Ha rpy3bl. ObocHynTe
NPUMEHNUMOCTb 3aKOHOB, MCMNOMNb3yeMbIX OJ19 PeLLeHNs 3a4a4uun.

Omeem: M__=2,1
mnm
Kr




NsmeHeHud B 2023r

1)

B 2023 r. uamMeHeHO pacnosioXxeHne 3agaHum B 4actu 1
9Kk3amMeHaunoHHoW paboTkl. MHTerpupoBaHHbIe
3aJaHung, BKIovaoLwme B cebs aneMeHTbl cogepxaHus
He MeHee YeM U3 TPEX pasaerioB Kypca PuUsmnKku,
KOTOpble pacnonaranucb Ha nimHnax 1 m 2 s KUM ElNS
2022 r. nepeHeceHbl Ha NIMHUK 20 1 21 COOTBETCTBEHHO.

3agaHue 25 — mexaHuka unm YTb; 26 — onTuka
(dbopmyna NUH3bI N AndopakUnoHHaa peLleTKa)

B yactu 2 pacwimnpeHa temartuka 3agaHun 30
(pacyeTHbIX 3a4a4 BbICOKOIo YPOBHSA MO MEXaHUKe).
Kpome 3agad Ha npymMeHeHue 3akoHoB HbloToHa
(cBA3aHHbIe Tena) U 3agad Ha NpMMeHeHne 3aKOHOB
COXpaHEeHUs1 B MexaHuKe JobaBrneHbl 3aga4u rno
CTaTuKe.




OcTaHoBMMCS Ha NpuMepax HanncaHnst obocHoBaHUK Ans
3a4a4 pasHblX TUMOB: Ha CBA3aHHbIE Tena, Ha NPUMEHEHNE
3aKOHOB COXPaHEHUsS B MEXaHUKE 1 Ans 3agad rno crtaTtuke,
KoTopble OyayT BBeaeHbl B KUM EI'D B crneaytouwem roay.

1. 'py3 maccon M = 800 r coeanHeH
HEBECOMOW U HEPACTAXUMOW HUTbLIO,
NepeknHyTON Yepes rmagkmm HeBeCoMbIN
6510k, ¢ 6pyckom maccor m = 400 r. K aTomy
OpyCKy Ha NErkom NPY>XMHE KEeCTKOCTLHO k =
80 H/mM nogBeLueH BTOPOW Takom ke DpYyCOK.
[OnnHa HepacTAaAHYTOW NPYXWUHbI | = 10 CMm,
KOO PULMEHT TPEHUSA rpy3a O NOBEPXHOCTb

Opmenerre.AnnHy NPY>XXuHbl Npy ABUXXEHUU OPYCKOB,

M

VAL LELLS ﬂ

cyuTad, 4To Npu 3TOM ABMXKEHUM OHA NocTosiHHa. CaenanTe
PUCYHOK C yKasaHWeM Ccur, 4eNCTBYIOLWMX Ha Tena.
O60oCHYNTE NPUMEHNMOCTb 3aKOHOB, UCMONb3yeMbIX OS5

peLLeHNs 3aaa4n.




O0OocHoBaHue

1. 3apaydy 6yoem peluaTtb B UHEpPLUMAIbHOWM CUCTEME OTCYETA, CBA3AHHOM
C NOBEPXHOCTbLIO CTONa.

2. bynem npmMeHaTb ans rpy3oB 1 Opycka 3akoHbl HbloTOHa,
cnpaBeasnmBble A9 MaTtepuanbHbIX TOYEK, MOCKOMbKY Teria ABMXKYTCS
nocTynartesibHo.

3. TpeHuem B ocu Brioka U TpEHMEM O BO3AYX, a TaKKe Maccomn broka
npeHebpexem.

4. Tak Kak HATb HEpacTXXMMa U ANrHa NPYXUHbI MOCTOAHHA, yCKOPeHMS
obovx OpycKoB 1 rpy3a paBHbl Mo Mogynio: |a [=

5. Ha pucyHke nokasaHbl CUIbl, AenCcTBYyoLLne
Ha BpyCKU 1 rpys.

6. Tak Kak OOk U HATU HEBECOMBI, a TPEHUE
OTCYTCTBYET, TO MO4YIN CUIT HATSXKEHUS HUTW,
OEeNCTBYIOLLNX Ha rpy3

N BEPXHUI DPYCOK, OANHAKOBHbI:

| T, [=1T,1=T

7. PaBHbl N0 MO4YMHO U CUMbl YNPYTroCTuU

|F._ | =| F___|, TaK KaK Npy>XnHa rnerkas.

ynp2 ynp3




2. HebonbLoe teno maccon M=0,99Kr NeXxuT Ha BEPLUMNHE
rmagkon nonycdpepbl pagmycom R=1M. B Teno nonagaet nyns
Maccov m= 0,01Kr, neTsilias ropu3oHTaNbHO CO CKOPOCTbIO U
= 200 Mm/c, n 3acTpeBaeT B HEM. [lpeHebperasi cMeLleHNEM
Tena 3a BpemMs yaapa, onpenennte BbiCOTy h, Ha KOTOPOU 3TO
TENno OTOPBETCA OT MOBEPXHOCTU Nosiycdepsbl. BoicoTa
OTCUYMUTbIBAETCS OT OCHOBaHMS nosiycgepsl.
ConpoTtuBreHmem Bosayxa rnpeHedpeyb. Ob6oOCHyNTE
NPUMEHNMOCTb 3aKOHOB, NCMNOMNb3yeMbIX AN peLleHuns
3agaumn.




O0bocHoBaHue

1. Cuctemy otcyeTa, CcBA3aHHY0 ¢ 3emnen, bygem cumtaTb
NHepLUManbHoW. Tena MoXXHO cumMTaTb MaTepuanbHbIMU TOYKaAMU, TaK Kak
NX pasmepsl

npeHe6pe>|<|/|M0 Marllbl B YCITOBUAX 3aa4MN.

2. Npwn coynapeHuun ans cuctemsl «nyns — teno» B MCO BbINONHAETCS
3aKOH COXpaHEHMA MMNYSibCa B NPOEKLUUAX Ha FOPMU30OHTarnbHYH OCb, Tak
KaK BHELLHME CUMbI (Crnna TSXKECTU 1 cuna peakuum ornopbl)
BEpPTUKAmNbHbI.

3. Mpun ABUKEHUM COCTaBHOIO Tena OT BepLUMHbI nonycdepsl
BbIMOSTHSAETCS 33KOH COXPAHEHNSI MeXal: 1~~~ ~rim g = o e
nonycdepa rnagkas, u pabota cunbl pe
cuna nepneHauKynspHa CKOpoCTU Tena

4. B MOMEHT oTpbiBa obpatllaetcd

B HYIb cuna peakuum onopsbl N.

5. Bropou 3akoH HbloTOHa BbLINONMHAETCS
B ICO ans mogenu matepuanbHOW Toul

Uy
o M




3. Jlerknn ctepxeHb AC NPUKPENEH HUXHUM KOHLIOM K LLApPHUPY,
OTHOCUTESIbHO KOTOPOro OH MOXET noBopavmnmBaTbcsa 6e3 TpeHus. Ha
BEPXHEM KOHLIE CTEPXKHA 3aKpenneH ManeHbKUn Wwapuk maccon m=1kr. B
TOYKe B cTepXeHb OnnpaeTcd Ha cepeanHy pebpa ogHopoaHoro bpycka
mMaccoun M=4kr, KoTopbin UMeeT PopMY MPAMOYrofIbHOro
napannenenunena un fieXXnT Ha ropus3oHTarIbHOM NSIOCKOCTYU (CM.
pucyHok). CtepxxeHb obpasyeT yron a (tga=0,75) c ropu3oHTanbHOM
NSIOCKOCTBLIO U NepneHankynapeH pedpy bpycka, Ha KOTOpOe OH
onupaeTcs. TpeHue mexay ctepXHem u pebpom bpycka OTCYTCTBYET,
KOO OUNLMEHT TPEHNA MexXay OPYCKOM U rOpn3oHTarIbHOM MITOCKOCTbIO

PRRSSk 6 B p Mk TR, 3 M-
OenCTBYrOLLME Ha BpyCcoK n
CTEP)KEHb C LLAPUKOM.

Hangute MMHMManbHoe 3HavyeHune
W, MPU KOTOPOM cucTema Ten
ocTaeTcs HenoasmkHon. ObocHyuTe
NPUMEHNMOCTb 3aKOHOB,
NCNosib3yeMblX ANs peLleHnsd
3agayn.




O0OocHoBaHue

1. Cuctemy otcyeTa, cBA3aHHY0 ¢ 3emrien, bygem cuntaTb MHEpLUManbHOM
(NCO).

2. CTepXeHb C Wapukom byaem cumtaTb TBEPALIM TENTOM C OCbIO BpaLLEHUS,
npoxoasLuen nepneHgnKynsapHo NIIOCKOCTU PUCYHKA Yepes TOUKY A.

3. YcnoBue paBHOBECUA OTHOCUTESTTIbHO BpalLleHnA TBepPAOro Tejia Ha OCUn —
paBEeHCTBO HYJTHO CYMMbl MOMEHTOB CWUJ1, NMPUJTOXKEHHbLIX K TEJ1Y,
OTHOCUTEIIbHO

3TOU OCW.
4, CTepXeHb Nerkum, nodToOMy ero Maccy cYMTaem paBHOM HYIHO.

5. B ycnoBuax gaHHou 3agaym 6pyCcok MOXeT ABUraTbCA TONbKO
NocCTynaTesibHO BAOSIb TOPU30OHTarbHOM ocn Ox, fiexallen B NSI0CKOCTHU
pucyHka. B atom cnyyae gnsa 6pycka ncnosb3!
Té)kt%vl N NpUMEHdEeM BTonon 3akoH HbloToHa. |

. CTepXXeHb U HI%COK TOYKE UX y
PAaBHOBECS CyMMa TIPUINOXEHHLIX K OPYCKY ClI
COMNPUKOCHOBEHUSA APYr C APYrom
OEVNCTBYIOT APYr Ha Apyra no TpeTtbemy
3aKoHy HbloToHa cunamu, paBHbIMU MO
MOAYITH0 U HanpaBfieHHbIMN
nepneHanKynsapHO Kak CTEPXKHIO, TaK U
pebpy Opycka, Tak Kak TpeHUa Mexay HAMKU

HET.




4. Ha gHe KacTptonu ¢ BOAOW HENOABWXHO 3aKpenneH wapHup
Manbix pa3amepos. K wapHupy npukpensieH HKHUM KOHLIOM
TOHKUN OOHOPOAHbLIN CTEPXXEHb AB NMOCTOSAAHHOIO NOMNEPEYHOro
ceyeHuns S=0,25cm?. OH MoXeT 6e3 TpeHust NoBopaYMBaThLCA
Ha WapHMpe B NSIOCKOCTU PUCYHKa. ToswunHa crnos sodbl b. B

paBHOBECUM CTEPXKEHb 0DpPAa3yeT C BepTUKanbio yron a=30°.
[noTHocTk BoAkl p, =1000 Kr/M3, NIOTHOCTb MaTtepuarna CTepXHs

p, =600 Kr/M>. HanauTte BenuunHy 1 HanpasneHue cunbl F, ¢
KOTOPOW CTEPXXEHb B paBHOBECUN OEUCTBYET Ha LLapHUP.
CoenanTte pUCYHOK C yKasaHWeM cun, 4eNCTBYOLNX Ha CTEePXKEHb
AB. OBGOCHYNTE NPMMEHMMOCTbL 3aKOHOB, UCMOSTb3YEMbIX OS5
pelleHna 3agadu.




O0bocHoBaHue

1. Boibepem cuctemy otcHeTa, HeNoOBMXHO CBA3aHHYHO C 3eMIien, u
bygem cumtatb 3Ty cMcTeMy oTcdeTa nHepumansHom (MCO).

2. CTtepeHb Oyaem cumTtaTb TBEpAbIM TENTOM C OCbO BpaLLleHuS,
npoxoasien nepneHamnKynsapHoO NTOCKOCTM PUCYHKa Yepes TOUKY A.
YcnoBusi paBHOBECUS] TBEPAOrO Tena — PaBeHCTBO HYM CyMMb
MOMEHTOB CUJT, MPUINOXEHHBIX K TENY, OTHOCUTEIbHO 3TOW OCU U
PABEHCTBO HYJTK0 CYMMbI CUJT, MPUNOXEHHbIX K Teny.

3. Ha cTepXeHb OeNCTBYET TPU CUMbl: CUNna TAXKeCTU mg, cuna Apxuvena
F, v cuna peakuum wapHvpa N . Cunbl mg u F, HanpaeneHsl

BEPTUKarbHO, MO3TOMY U3 NYHKTA 2 crnefyeT, 4To 1 curna N HanpasneHa

BEPTUKANbHO.
4. Cunbl F n N cBsi3aHbl TPETbMM 3aKOHOM y4

HbtoTOHa: F=-N, noaTomMy cuna F Toxe
HanpasneHa Nno BepTukanu.
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*'pynna «®u3mnka B TeXHUYeCKoM nNuLee»

http://vk.com/club57958532
/\’Texx-mmecxcm&>

nMuen

*JloruHoBa TaTbgaHa AneKkceeBHa
e-mail: tan-chek@mail.ru




