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TpenupoBounasi padora Ne4 no PU3UKE
11 kaacc
7 mapta 2024 roga
Bapuant ®12310401

Bremmosmena: 1O KJ1acc

HNHCcTpyKIUS M0 BBINOJHEHUIO Pad0ThI

Jliss BBIOJTHEHUS] TPEHUPOBOYHOM pPaOOTHI MO (pu3MKe OTBOAUTCS 3 yaca
55 munyT (235 MuHYT). PaboTa COCTOMT M3 NBYX 4YacTei, BKIIOYAIOIMIUX B ceOs
26 3a1aHU.

B zamanumax 1-4, 7, 8, 11-13 u 16 oTBeTOM SBIAETCI IIEJI0E€ YHCIIO
WJIM KOHEYHAsl JecATHYHas JpoOb. OTBET 3alMINUTE B TIOJIE€ OTBETa B TEKCTE
paboThl. Enquauiiel uamMepenus GU3nIecKuX BEIMYHH MTUCATh HE HY)KHO.

OtBetroM Kk 3aganusMm 5, 6, 9, 10, 14, 15, 17, 18 u 20 sgBnsgercs
nocneaoBareabHOCTh mudp. OTBET 3amUIIKMTE B TMOJIE OTBETA B TEKCTE PabOTHI
0e3 mpo0eoB, 3aMAThIX U APYTUX JOMOTHUTEIBHBIX CHMBOJIOB.

OTtBeToM K 3amaHuto 19 aBnsrorcs aBa ynciaa. OTBET 3alIUIINTE B I1OJIE OTBETA
B TEKCTE pabOTHI.

OtBer k 3amanusim 21-26 BKITroYaeT B cedst moApoOHOE OMUCAaHNEe BCETO X0/1a
BBITIOJTHEHMS 3a7aHus. Ha 9ucToM JHcTe yKaXUTe HOMEp 3aJaHus W 3aIlUIINTe
€ro MOJIHOE PEIICHHE.

IIpr BBIYMCIEHHAX pa3pelIaeTcss MCHOJb30BATh HENPOTrPaMMUPYEMBbIN
KQJIbKYJISATOP.

Bce 3anucu BBINONHAIOTCA APKUMH 4YEPHBIMU 4YepHUIaMu. Jlomyckaercs
HCIOJIb30BaHUE I'eJIEBON UM KalIWJIIAPHOU PYUYKH.

[Ipy  BBINOJHEHMM  3aJaHUA  MOXHO  IOJIB30BATbCA  YEPHOBHKOM.
3anucu B YepHOBHMKE HE YYMTHIBAIOTCS NPH OLICHMBAHUH PadOTHI.

bamnaer, momydyeHHsle Bamu 3a BBINIOJHEHHBIC 3a7aHUS, CYMMHPYIOTCS.
[TocrapaiiTech BBIMOJHUTH KaK MOXKHO OOJIbIIIC 33aJJaHUl U HaOpaTh HAUOOJIbIIICE
KOJINYECTBO OaJlJIOB.

Kenaem ycnexa!
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Huxe mnpuBeneHsl cnpaBOYHBIE JAaHHBIE, KOTOPbIE MOTYT TNOHanoOuThcs Bam

MIPU BBITIOJIHEHUU PaOOTHI.

JdecsiTHYHBIC IPUCTABKHA

Haumeno- | O6o3naue- | Muoxwutens | Haumeno- | O6o3naue- | MHOXuUTEND
BaHUE HUE BaHUE HUE
rura r 10° CaHTH C 102
Mera M 106 MUILTH M 103
KHJIO K 103 MUKPO MK 10°°
reKTO r 10? HAHO H 10-°
B 11% hi} 107 TUKO Wl 10712

Koncmanmot

YHCIIO TC =314

YCKOpEHHE CBOOOIHOTO NajieHus Ha 3emMie g =10 m/c?

G =6,7-10" H-m?%/xr?
R = 8,31 Ix/(monb-K)
k= 1,38-10°2 Ji/K
NA = 6-10% monp™

IpaBUTAIIMOHHAS TOCTOSTHHAS
YHUBEpCaJbHas ra30Basi IOCTOSTHHAS
noctosiHHast bonpiMana
MOCTOsIHHAsT ABOTaipo

CKOPOCTh CBETa B BAaKyyMe c=3-10%m/c

K03 HIIEHT NponopLuoHansHocTH B 3akone Kymona | = _ 1 — 9.10° g-mYK
4meg

MOJyJIb 3apsia DIEKTPOHA e=16-10" Kn

(3JIeMEHTapHBIN JIEKTPUIECKUM 3apsi)

nocrosuuas [inanka h=6,6-10"3 Ixk-c

Coomuowienus medxcoy pa3iudHoIMu eOUHUUAMU

TeMneparypa 0K=-273°C
aTOMHas eJMHUIA MAcChI 1a.em =1,66-107%" kxr
1 aromMHas equMHUIIA MacChl DKBUBAJICHTHA 931,5 M»>B

1 >IEKTPOHBOIBT 15B=1,6-10" JIxx

Macca yvacmuuy

5JIEKTPOHA 9,1-103%r ~ 5,510 a.e.m.

IPOTOHA 1,673-107%" xr ~ 1,007 a.e.m.

HEHUTpoHa 1,675-107%" kr ~ 1,008 a.e.m.

Ilnomnocma MOJCOJIHEYHOI'0 Macia 900 xr/m
BOJIBI 1000 xr/m3 AJTIOMUHUS 2700 kr/m®
JIPEBECHHEI 400 kr/m® Kenesa 7800 xr/m®
(cocHa)

KEpPOCUHA 800 xr/m° pTyTH 13 600 kr/m>

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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Yoenvnaa mennoémrkocme

BOJIBI 4,2.10° JIx/(xr-K) AJTFOMUHUSA 900 Ix/(xr-K)
AbJa 2,1-10% JIx/(xr-K) MeIu 380 JIx/(xr-K)
Kesesa 460 JTx/(xr-K) 4yryHa 500 [/ (xr-K)
CBUHIIA 130 JIx/(xr-K)

Yoenvnaa mennoma

mapooOpa3oBaHus Boasl  2,3-10° JIsk/kr
IUIABJIEHHS CBUHIA 2,5-10% JIk/kr
IIJIaBJICHUS JIbJ1a 3,3-10° JIx/kr

Hopmansnwie ycnosun:  nasnenme — 10° Ia, temneparypa —0 °C

Monapnaa macca

azoTa 28:10~% Kr/MoIIb reJInst 4.10° xr/momb
aprosa 40-10° xr/mMomb KHCJI0pOa 32:107% xr/momb
BOJIOpOa 2102 xr/monb JIATUS 6-102 xr/monb
BO3/yXa 29-10~% xr/mMoJb HEOHa 20-10~% xr/mMomb
BO/IbI 18-10°% xr/monb YTJIEKUCIIOTO Ta3a 44-10°3 Kr/MoIb

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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Yacte 1

Omeemamu Kk 3a0anuam 1-20 aenawomca 4ucio uiu nocied06amenIbHOCHLb
yugp. 3anumiume omeem 6 none omeema 6 mexkcme paoomul. Eounuywi
u3Mepenusa (puuuecKux eaUUUN NUCAMb He HYHCHO.

HebomnbImoe Teno npmxeTcst npsamoinHeHo Baosib ocu OX. Ha pucyHke npuBeéH
rpa@uK 3aBUCUMOCTH TIPOSKIIMH Vy CKOPOCTH JTOTO Teina OT BpemeHu {.
Onpenenure 1yTh, NPOWACHHBI 3TUM TEJIOM 3a MPOMEKYTOK BpPEMEHU
or2cnoéec.

vy, M/c |

6

4

OrtBer: M.

JlepeBsHHBIN Opycok Maccoi M = 0,2 KI' CKOJIB3UT PABHOMEPHO U MPSIMOJUHEHHO
[0 TOPU3OHTAJIBHOM WIEPOXOBATOM OIOPE MO ACUCTBUEM TOPU30HTAIBHOWU CHJIBI
F=0,3H. KakoB kosdduinuent tpeHuss Opycka o0 OINOpy, €CIM ILIOIIAlb
COIIPUKOCHOBEHUS OpycKa ¢ onopoii pasHa S = 15 cm??

OrtBeT:

Teno maccoit 0,1 kr, moABEIIEHHOE HA HUTHU JJIMHOW 1 M, Bpalaercs, IBUTasiCh
B TOPU3OHTAIILHON ITUIOCKOCTH IO OKPY>KHOCTH. UeMy paBHa paboTa, KOTOPYIO
COBEpIIIAaeT Cujia TSDKECTH, JICUCTBYIOIIAsS Ha 3TO TEJIO, 32 BPEMsl €ro MOJHOIO
obopoTa?

Ortger: JIx.

Kenesnas nerans 06béMomM 160 cm® monHOCTRIO TIOTpYs)XeHa B Boxy. Onpenenure
MOAYJIb CHJIbI ApXHMea, JEMCTBYIOUIEN Ha 3Ty JAETAJIb.

OrtBer: H.

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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MaremaTudeckuii MassTHUK C TIEPUOJOM CBOOOIHBIX KojieOaHui T =2 C
OTKJIOHWMJIM HA HEOOJBIIOW  yroi
(B mosiokeHne 1) M OTIYCTUIM U3 COCTOSIHUS TMOKOSI (CM. PUCYHOK).
Macca rpy3a mastHuka paBHa 500 r. M3 npuBeIEHHOr0 HUXKE CIIMCKA
BBHIOEPUTE BCE BEpPHBIE YTBEPXKICHUS,
KoJebanuii 3Toro MasTHuka. COnpoTUBIIEHUEM BO3/IyXa MpeHeOpeUb.

OT IIOJIOKCHHSA PAaBHOBCCHUA

OIMUCBIBAIOIIUC  IMPOLCCC

1) B nmonoxeHun 2 MOAYJIb CHIIbI HATSHKCHUS HUTH OoJibIie 5 H.

100ballnik.com

5

2) Kunernueckass dSHeprusi MasTHHKa B TIEPBBIA pa3 JIOCTUTHET CBOETO
MaKCUMyMa 4yepe3 4 ¢ 1mocse Hayana ABUKEHUS.

3) Ilpu nABWKEHWHM MasTHUKA W3 TMOJIOKCHHST | B TIOJNOXXKEHUE 2 IOJIHAsS
MEXAHUYECKas SHEPTHUS MASITHUKA HE MEHSIETCS.

4) Bpems IBWKEHHs MasTHUKA U3 MOJIOKEHUs 1 B TIOJI0XKeHHUE 2 0OJIbIle BpEeMEHH
€ro JABUKEHUS U3 MOJIOKEHHUS 2 B MOJIOKEHHE 3.

5) Yacrora v konebGanuii MmasTHUKaA paBHa 2 T'i.

OtBeT:

B pesynbpTaTe mepexona cnyTHHKA 3eMIIHM C OJHOM KPYroBOW OpOUTHI HA APYTYIO
MOJIyJIb €r0 LIEHTPOCTPEMUTEIBHOTO YCKOPEHUs yMEHbIIWICA. Kak M3MEHUIHUCh
B pe3yJIbTaTe€ A3TOr0 IMepexoJa MOIYlb CHWIbl MPUTSHKEHHUS CIOYyTHUKA K 3emiie

U TIEpUOJ1 €ro o0paleHust BOKpyr 3emin?

JIns KaK0M BEJIMYUHBI ONIPEAEIUTE COOTBETCTBYIOLINN XapaKTep U3MEHEHMUS:

1) yBenuuuiach
2) yMEHBIIIUIACh
3) HE U3MEHWIACh

3anumuTe B TaOnMIly BhIOpaHHBIC HMUGPHI I KaXI0W (U3NYECKOW BEIMYUHBI.

[udpe! B 0TBETE MOTYT MOBTOPSITHCS.

Mopyiib CUIIbI TPUTSKEHUS
CITyTHUKA K 3eMJie

[lepuon obpareHus cryTHUKA
BOKPYT 3eMJIH

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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[Ipu nepeBojie MOCTOSTHHOM Macchl HI€ALHOTO Ta3a U3 COCTOSIHUS 1 B cOCTOsIHUE
2 KOHIIEHTPALMS MOJIEKY N MPSIMO MPOMOPLIMOHATIbHA AABICHUIO p (CM. PUCYHOK).
Yemy paBHa TemIilepaTypa rasa B COCTOSHHUM 2, €CIIM HadallbHas TEMIIepaTypa

paBnHa 400 K, a %: 47
2

N\ b2

OrtBer: K.

Ha pucynke mnoka3an rpapuK 3aBUCUMOCTH MJaBIICHUS p TOCTOSHHOW MacChl
OJTHOATOMHOTO HJICATIbHOTO Ta3a OT ero abCOMIOTHOM TemmepaTypsl T. B cocrosinun
| BHyTpeHHss 3Heprus raza pasHa 1,2 k/[x. UeMy paBHa BHYTpEHHsISI SHEPIUs rasa
B COCTOSIHUU 27
p. klla
4
3
2 / d

1

0 200 400 600 T7T.K

OtBeT: KJIK.

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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Kpucraninueckoe BemeCTBO MEJIEHHO HArpeBajoch B IUIABWJIBHOW IE€YH
C OCTOSIHHOM MOIIHOCTHIO. TermioBble MoTepu ObUTM MPEHEOPEKUMO MaJIbIMHU.
B tabnuie npuBeneHbl pe3yibTaThl M3MEPEHUN TEMIIEpaTypbl 3TOrO BEIIECTBA
B Pa3HbIE MOMEHTBI BPEMEHH.

Bpewmsi, Mmun 0 5 10 15 20 25 30 35
Temneparypa, °C| 205 | 214 | 223 | 227 | 227 | 227 | 229 | 234

Boibepute U3  MOpPeIIOKEHHOTO TEpedyHsT BCE  YTBEPXKIAEHUS, KOTOpPbIE
COOTBETCTBYIOT PE3YJIbTaTaM MPOBEAEHHOTO IKCIIEPUMEHTAILHOTO HCCIIEIOBAHUS,
U YKaXUTE UX HOMEpA.

1) TemmepaTypa ruiaBineHus BELIECTBA B JaHHBIX yCIOBUsAX paBHa 229 °C.

2) UYepes 18 muH mocie Hadvajga W3MEPEHHMI YacTh BeENIECTBA HaXOIHJIACH
B TBEPJIOM, @ YaCTh — B KUJKOM COCTOSIHUH.

3) VYaenpHas TEIUIOEMKOCTh BEIIECTBA B JKUAKOM U B TBEPAOM COCTOSHUSX
OJIMHAKOBA.

4) UYepe3 30 MuH IOCIIe HaYalla U3MEPEHUH BCE BEIIECTBO HAXOAMIOCH B XKHIKOM
COCTOSIHUH.

5) Tlporecc miaBaeHus BeMIECTBA MPOI0JDKAIICSA Ooyiee 25 MUHYT.

OrtBer:

Ha PHUCYHKE ITOKa3aH IPOHECC M3MCHCHUA COCTOSAHHA OJHOTO MOJISA HMACAIBHOIO

onHoatroMHoro ra3za (U — BHYTpEHHsIi SHeprus rasa, P — €ro JaBJICHHUE).
Kax u3MeHstoTcs B X0/1€ 3TOTO Tpolecca Temneparypa u o0bEm raza?
Ul )

0 p
J Ka)K01 BETMYUHBI OMIPEISINTE COOTBETCTBYIOIINIA XapaKTep N3MEHEHUS:
1) yBenuuuniach

2) YMEHBIIIUIACh
3) He U3MEHMIaCh

3anumute B TaOnMIy BbIOpaHHBIE MUQGPHI AN KOKAOW (DU3HUECKON BEIMYUHBI.
[u¢psl B OTBETE MOTYT MOBTOPATHCA.

Temmnepatypa raza OO0BEéM raza

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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[14Th OIMHAKOBBIX PE3UCTOPOB C conpoTuBieHneM R =1 OM KaxJplil COETMHEHBI
TakK, KaK I10Ka3aHo Ha pucyHke. B yuactke AB anekTpuueckoil nenu npoTekaeT ToK
cuioii | = 3 A. Kakoe HanpspKkeHue MOKa3bIBAET UACATBHBIN BOJIBTMETP?

I
Y,
A S B
P> — - »—L R o
I R R -
R R
OrtBer: B.

ToHkui NpsAMON NMPOBOJHUK JUIMHOW 30 CM HaxOAUTCS B OJHOPOAHOM MarHMTHOM
nosie ¢ unaykuuein 0,2 Ti. I1o 3ToMmy npoOBOAHUKY MPOTEKAET SJIEKTPUUECKUNA TOK
cwioi 2,5 A. Onpenenure MOaylIb CUiIbl AMIeEpa, NEHCTBYIOIIEH HA MPOBOAHUK,
ecnu OH cocrtaBisieT yroia 30° ¢ HampaBJI€HHMEM BEKTOpa MArHUTHOM WHIYKLIWU
MAarHUTHOTO TOJIA.

OrtBer: mH.

Ha pucynke mnpuBeaéH rpaduk 3aBUCUMOCTH Cuibl Toka | B wuaearbHOM
AIEKTPUUECKOM K0J1e0aTebHOM KOHTYpe OT BpeMeHH t. CKOJIbKO pa3 B MHTEpBaJie
BpeMeHu OT O MKC 10 4 MKC SHEpPrusi MarHUTHOT'O MOJISI B KaTYIIKE JOCTUTaeT
MaKCUMaJbHOTO 3HAYEHUS ?

I, MA ]
5 4
0 + + f -
1 3 5 I, MKC
=5
OtBeT: pas(a).

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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Ha pucyHke mpencraBieHa cxema JJIEKTPUYSCKOM IENH, COMepKalieil NCTOUHUK
HamNpsOKEHUST W JBa TIEPBOHAYAIBHO HE 3apshKeHHBIX KoHueHcatopa. OJIC
ucrounuka E = 10 B, sanexkrpoémroctu koHaeHcaTopoB C1 = 3 MKD u Cy = 7 MKOD.
BriGepuTe Bce BEpHBIC YTBEPKICHUS, COOTBETCTBYIOIINE MPUBEAECHHBIM JJAHHBIM.

| | [ |
I L
C C,

Th

1) OOmas 31eKTPOEMKOCTh KOHACHCATOPOB paBHA 2,1 MKD.
2) 3apsn xonaencaropa C1 paBen 30 MxKir.

3) Hanpsoxenue Ha konaencarope C, paBHo 3 B.

4) Dueprus konaeHcaropa Cq paBHa 12 Mk /[x.

5) 3Bapsabel Ha koHAeHCaTopax C1 u Cy oIMHAKOBEIE.

OtBeT:

YcTaHOBUTE COOTBETCTBUE MEXAYy (QopmynamMu i pacu€ra (PU3NIECKUX
BEJIMYMH, UCTIOIb3yEeMbIX Ul OMMCAHUS IeTle MOCTOSHHOTO TOKA, U Ha3BaHUSIMU
aTUX Benu4uH. B dopmynax wucnosib3oBaHBl cienyionme obo3HadeHus: R —
conpotusiieHue pesucropa; W — MomHocTh Toka B pezuctope; U — HanpsbkeHue
Ha pe3UCTOpE.

K kaxmoil mosuinuu mepBoro crojidna moJ0epUTe COOTBETCTBYIOIIYIO MO3ULIUIO
M3 BTOPOro CTOJIONA M 3aluiIdTe B TAaOMUIy BbIOpaHHbIE LUQPHI
M0J1 COOTBETCTBYIOIIUMHU OYKBaMH.

OOPMVIJIA OU3NYECKAS BEJIMUMHA
A) W 1) compoTuBiIeHUE pe3UCTOPa
U 2) cuia TOKa, TEKYILETO Yepe3 pe3ucTop
B) Jwr 3) HampspKeHHe Ha Pe3HCTOpe

4) pabota TOKa B pE3UCTOPE

OrtBer:

YeMy paBHO KOJIMYECTBO HEHTPOHOB B S/IpE M30TOIA HATPUS - Na ?

OrtBer:

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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YCTaHOBUTE COOTBETCTBHE MEXAY (GU3MYECKUMHU BEIMYMHAMHU H (HOpMyrIamH,
0 KOTOPBIM MX MOXHO paccuuTath (V — gyactota portoHa, h — mocrosinnas [1nanka,
p — Moaynb umiyibca (potona). K kaxnol mo3ummu nepBoro ctojdia nogoepure
COOTBETCTBYIOIIYIO TO3MIIMI0 M3 BTOPOTO CTOJIONA W 3alHIINTE B TaOIHILY
BbIOpaHHBIE IIU(PHI IO COOTBETCTBYIOIIUMH OYKBaMH.

OU3SNYECKAS BEJIMYNHA OOPMYVIJIA
A) nnwHA BOJIHBI POTOHA 1) p
B) sueprus ¢poToHa h
2) h
p
3) hv
4) v

OrtBeT:

Bribepute Bce BepHbIE YTBEPXKIACHHS O (PU3NYECKUX SBICHUSAX, BEIMYMHAX
¥ 3aKOHOMEPHOCTSX. 3anuinTe Uudpsbl, 0 KOTOPHIMUA OHU YKA3aHBI.

1) Tlpu paBHOMEPHOM MPSAMOJMHEWHOM JBW)KCHHU 3a JIIOObIC paBHbBIC
MPOMEKYTKHA BPEMEHHU TEJI0 COBEPIIAET OJMHAKOBBIE IEPEMEILICHHUS.

2) CpenHsis KHHETHYECKAsh JHEPTUs IMOCTYMATEJIBHOTO TEIJIOBOTO JIBUKCHUS
MOJIEKYJI Ta3a 00paTHO MPONOpLHUOHATbHA a0COIIOTHON TeMIEpaType rasa.

3) B ogHOPOJHOM 3JEKTPOCTATHUECKOM TOJIe paboTa Mo MEepeMEIIeHUI0 3apsiaa
MEXJTy IBYyMsI TOUKaMHU HE 3aBUCHUT OT TPACKTOPHH.

4) Tlpm mepexone SIEKTPOMATHUTHON BOJHBI M3 ONTHYECKH MEHEE IUIOTHOM
Cpelbl B ONTHYECKH 00JIee MIIOTHYIO CPEly YaCTOTa BOJIHBI YMEHBIIIAETCS.

5) [Tpu smexTpoHHOM [-pacmaze Macca aTOMHOTO spa OCTAETCs MPAKTUYECKU
HEU3MEHHOMU.

OrtBer:

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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JIyisi B3BEIIMBAHUSI MYKH HWCIIOJB30Bajl OBITOBBIE BEChl (CM. puc.). Omnpenenure
Maccy MYKH, €ClTi aOCOJIOTHAsI MOTPEIIHOCTh MPSIMOTO M3MEPEHHUsI MacChl paBHA
MTOJIOBUHE IICHBI JICJICHUS BECOB.

[+
—
!

OtBert: (

Jlns  npoBeneHus: J1abopaTOpHOM pPabOThl 1O OOHAPYKEHHIO 3aBHCHUMOCTH
COTIPOTUBIICHUS IIMJIMHIPUYECKOTO TIPOBOJHUKA OT €ro JuaMeTpa YYCHHUKY
BBIJJAJIM TIATH Pa3HBIX MPOBOJHUKOB, XAPAKTEPUCTHKU KOTOPBIX MPHUBEIACHBI
B Tabnuie. Kakue nBa mMpoBOJHMKA YYEHUK JOJKEH BBIOpATh ISl MPOBEICHUS
3TOM JTabopaTOpHOM pabOThI?

Ne Jdnuna JAunametp Marepnan
NMPOBOTHUKA MPOBOTHUKA MPOBOTHUKA

1 S5m 1,0 mm Crainp

2 1M 0,5 Mm Cranb

3 2M 1,0 mm Menb

4 1wm 1,0 mm Cranb

5 1m 0,5 mm AroMuHUM

3anumure B OTBET HOMEpa BHIOPAHHBIX MTPOBOHUKOB.

OrtBeT:

Caiir 100ballmk.com. BapmanTtel N8 NOATOTOBKH.
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Yacrtb 2

Jna 3anucu omeemoeé na 3adanus 21-26 ucnonwv3zyiime yucmolii Jaucm.
3anuwmume cnauana nomep 3adanusn (21, 22 u m. 0.), a 3amem peuwienue
coomeemcmeywuieii 3a0auu. Omeemol 3anucvléaiime 4émko u pazdopyuueo.

21

TodeuHbIl MMOJOKUTENBHBIN 3apAx +( HAXOAUTCA B TOYKE
A,  pacnoyIO)KEHHOM  IMOCepeuHE  MEXIy  ABYMs
3aKPEIUIEHHBIMU TOYEYHBIMU IEKTPUUECKUMU 3apsiiaMu —
NONOXUTENbHBIM +Q n orpunarensubiM —Q. 3apan +q +g oA
HauMHAIOT TMepemeniaTh BAOJb TmpsMoi AB, koropas

IIEPIEHANKYJIIPHA JIMHUH, IPOXOAAIIEH qepes

3aKkpennéHHele 3apaasl (cM. puc.). Kak mpu stom 6ymytr ¢

U3MEHATHCA MOJAYJIb W HAaNpaBJICHUE CWIbI, JICUCTBYIOLIEW Ha 3apsax -+
CO CTOPOHBI 3aKpeIUVIEHHBIX 3apsaoB? Hapucyiite BEKTOp 3TOH CWIbI B TOT
MOMEHT, Korna 3apsija +( OyaeTr HaxoauThcs B mojoxeHuu B. OTBer mosicHure,
yKa3aB, Kakue (pU3MUecKHUe SBJICHUS U 3aKOHOMEPHOCTH BbI HMcmonb3oBanmu Jist
OOBSICHEHHUS.

+Qo

Ilonnoe npasunvnoe peutenue Kaxcoou u3 3aoau 22-26 001xcHo cooepircamo
3aKOHBL U PopMYIbl, NPUMEHEHUE KOMOPBLIX He00X00UMO U O0CHAMOYHO 0l
peuienusa 3adauu, a mMaxkxHce mamemamuyeckue npeodPaA3eanuUs, pacuémuol
C YUCTIEHHBIM OMEEMOM U NPU HE0OX00UMOCHU PUCYHOK, HOACHAIOW{UIL PeuieHue.
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VY HIDKHETO Kpasi HAKJIOHHOW TUTOCKOCTH, COCTAaBJISFOIIEH ¢ TOPU30HTOM yroi o = 30°,
HAXOAWUTCSl HEOONBIIONW OpycoK. B HEKOTOpBIM MOMEHT €My COOOIAIOT HAYaIbHYIO
ckopocTb Vo =4 m/c, HampaBlI€HHYIO BBEpX, BAONb IUIOCKOCTH. Koadduiment
TpeHuss Opycka o Ttwiockocth paBeH W =0,3. Ilocme mompéma mo mpsMol Ha
MaKCHMaJIbHO BO3MOXKHYIO BBICOTY OpYCOK COCKasb3bIBaeT BHU3. Haiinute ckopocTb
V, Opycka B MOMEHT €ro BO3BpaTa B HCXOJHYIO TOUKY.

B oaHopogHOM MarHUTHOM Tojie ¢ MHAYKIMEH B =1 Ta HaxoAWTCS KPYIJIbIA
IUIOCKUI BUTOK paaumycoM I = 10 cM, M3roTOBIEHHBIM U3 TOHKOIO MPOBOJHMKA
c conpotuBieHueM R =10 OM, npuuéM IUIOCKOCTh BHUTKA NEPHEHIUKYJSIpHA
HaIPaBJICHUIO BEKTOPa MHIYKIIMA MAarHUTHOTO TOJIA. DTOT BUTOK Je(HOPMUPYIOT,
mpeBpaliasi u3 Kpyrioro B KBaapaTHbiidi. Bo BpeMs gedopmanuu BUTOK BCE BpeMs
OCTa€TCs IUIOCKUM, €ro JJIMHA TpPU STOM HE HW3MEHSETCS, IUIOCKOCTh BHTKA
OCTa€TCs NEPHEHIUKYJISIPHOM HANPaBICHUIO BEKTOpPAa HMHAYKIUUA MAarHUTHOTO
nonsa. Kakol 3apsiq  mpoTedé€r mo 3TOMY HOPOBOAHUKY B IPOLECCE €ro
Tpanchopmaru?
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B nwmkiie temnoBoro aBuratelis, nzoopaxéaHom VYV,
Ha JuarpamMme, HCIOJIB3YeTCS B KadecTBE 4
pabouero Tema Vv =1MOIbp OZHOATOMHOTO 3 3
uaeanpHOro raza (p u V — maBneHue U 00bEM
raza, po u Vy — TOCTOSHHBbICE BEIUYUHBI). 2
UYemy pasen KII/] storo mukna? 1 5
0 2 3 4 pp,

Ha pucynke nzoOpakeHa cxema 3JIEKTpPUYECKON LIEeTH,
COCTOSIIIEW W3 HMCTOYHMKA IOCTOSHHOTO HaNpsKEHUs
¢ OJIC E ¥ BHYTPEHHUM CONPOTHUBIIEHUEM 7, YETBIPEX
OIMHAKOBBIX pesuctopoB u kmoua K. Ilocne
pa3MbIKaHUS KJII04Ya TEII0Bast MOIIHOCTb,
BBIJICJSIIONIASACS B MOAKIIOYEHHBIX K HMCTOYHHUKY
pe3nucropax, He U3MeHUIach. Uemy paBHO BHYTpEHHEE
CONPOTUBJIEHUE UCTOYHUKA, eciii R = 10 Om?
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C noBepxHOCTH OOJBIIOIO TOPU3OHTAIBHOTO TMOJS B3JETAET H3HAYAIBHO
NOKOMBIIAsICSL WrpylmieyHass paxera waccod m. IlocrossHHas cuia TArM,
co3/laBaeMasl JIBUTraTesieM PaKeThl, paBHAa Mo MOAYII0 F =4mg u HanpaBiieHa Mol
yriaoMm o = 30° k ropuzoHty. Uepe3 f= 5 c mocie crapra pakeThl €€ JBUTaTelb
BbIKJIIOYaeTcsi. Haliiute MOAynb CKOPOCTHM PakeTbl B MOMEHT HEMOCPEACTBEHHO
nepen €€ NaJeHHeM Ha MOBEpPXHOCTh Tmoyis. CoONpOTHUBIEHHEM BO3ayXa
Y U3MEHEHHEM MAaCChl PaKeThl B TCUEHNE BPEMEHU PaOOTHI ABUTATEIIS MPEHEOPEUb.
Obocnyiime npUMEHUMOCHb 3AKOHO08, UCNONB3YEMBIX O/l PeUleHUA 3a0ayll.
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