Kopnopauwus

OCCUUCKUM
yu4yebHUK

Pe3ynbTaTbl EIN3 no punsmke 2017 ropa u
nepcnektnsebl 2018 roaa

B.A. ONanoBCKMIN, KaHAWUAAT TEXHUYECKMX HAYK, YYUTEND
BbICLLEN KBAaMPUKALMOHHOM KaTeropmm, MeToAMUCT Mo
bum3nKe Kopnopaumm « PoccMimmcknin yuebHmK»

L % -ﬂ n -
DPOGa

ppoda LECTA



O 4EM NOUAET peUb?

CratucTtuKka ElN

MpobnemHble 3aaaHUA

N3meHeHUnAa B cTpyKType KUM
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2015 2016 2017

[MPOUEHT BbIMYCKHMKOB, CAABaBLUNUX GU3BUKY
24 26 24
CpeaHumn bann

51 50 53

He npeoagonenn mmHumanbHbin Bapygep

6,5 % 6,1 %
[ToKa3anu xopolwwunn pesynbrat > 61 6banna
17,2 % 15,3 %
Konunyectso BbiNnyCcKHMKOB, Habpaswmnx 100 6annos

230 143



PernoHbl ¢ HanboNbLIMM KOJIMYECTBOM Yy4acTHUKOB EIM

no ¢usmnke 2017

155281

MocKBa 9943
MocKkoBcKasa obnactb 6745
CaHkT-leTepbypr 5775
Pecnybnnka bawKkopTtoctaH 5689

KpacHoaapcKnm Kpau 4869



[lpoueHT BbinonHeHNA END no Temam

MexaHuKa

MKT u 55 46 53
TepMmoaAuHAMMKA

INEeKTPoANHAMMUKA 45 42 49

KBaHTOBasA dpU3MKa 56 58 48



[lpoueHT BbinoHeHUA El'D no Bnaam aeATe/IbHOCTU

[lpmeHeHuMe 60 67
3aKOHOB 1 GOpPMYN B
TUNOBbIX CUTYaUUAX

AHanuns3 u 59 63
obbsACHeHue

ABNEHNN U

npoLeccos

MeToaonornyeckume 61 75
YMEHUA

PeweHune 3aaau4 17 19



3a4aHuNA, KoTopble Nnony4yatoTca xopowo — 2015

1

8

12

19

20

23

26

[padUKM ABUKEHNA
Tennosble AB/1eHNA: 0bbACHEeHUe ABIeHUM

MKT, TepmoanHaMunKa: Gun3. BEIMYUHbDI, rpadUKy,
dopmynbl

ATOM N aTOMHOe a4po0
PaanoOaKTUBHOCTb. AAepHble peaKkuuu.
MeToAabl Hay4YHOro NO3HaHUA

MoneKynsapHaa dn3mnKa

72

74

66

/70

33

72

60



3a4aHunA, KoTopble nony4vyatoTca xopowo — 2016

1

3

19

20

[padnKu ABUKEHNA

Cunbl B MEXaHUKe, AaB/IEHNE, ABUKEHME MO
OKPYXHOCTH

3aKOHbI COXpaHeHuA

MexaHuKa (M3meHeHne puUsnveckmnx BeJIMUYmH B
npoLeccax)

CKopocTb ceeTa. CoctaB atToma un Aa4pa aToma.

PaaMoaKTUBHOCTb. AAepHble peakuumn.

69

71

68

66

66

72



3a4aHunA, KOTopble Noay4yatoTca xopowo — 2017

L S

1 Tpadukn apuKeHus /3
2  Cunbl B MexaHUuKe 78
3  3aKOH coxpaHeHwuA 77
4  CrtaTuKa 1 ruapocTtaTuka. MexaHun4dyeckmue konebaHusa n BOJIHbI. 68
5 MexaHuKa (obvscHeHue AsneHul) 69
8 MKT 67
10 OTHOCUTeNnbHaA B/A*XKHOCTb BO34yXa. KOAMYeCcTBO TenaoThbl. 68
12  MKT, TepmoamnHamuKa (UusmeHeHue chusuyecKkux eesnuYyuH 8 npoueccax) /3
15 2JnekTpomarHMUTHaA UHAYKUMA. [eomeTpuyeckaa OnTUKa. 67
22 CHATME NOKa3aHWUM u3amepuTenbHbix Nnpubopos 74

23  Bbibop obopysoBaHMA ANA NpoBeAEHUA ONbITa NO 3a4aHHOM rMnoTese 76



_Ne | Tewa | 2015

13
14

15

16

17

22

25

27
28—-32

INEeKTPOMATHUTHbIE ABNEHUSA: 0O DBACHEHUA ABNEHUM

3ﬂ€KTpOMaFHMTHbIe ABNEHUNA: onpeaeneHmne HanpasiaeHunA

3aKoH Ky/sioHa. 3aKOHbl MOCTOAHHOTIO 3/1eKTPUYEeCKOro
TOKa.

INEeKTPOMaArHMTHasa nHAyKumna. KonebatenbHblin KOHTYP.
OnTuKa

INEeKTPoAMHAMUKAE: U3SMeHeHne duU3. Be/IMUYUH B
npoueccax

KBaHTOBaA PpM3MKa: 334343 Ha COOTBETCTBUE
MexaHuKa, monekynapHaa GuU3nka
INeKTPoAMHAMMKAE, KBAaHTOBAA PU3MKa

3a4aHNA C PAa3BEPHYTbIM OTBETOM

35
45

35

44

50

50
27
31

13-21



N Tewa | %

2 MpuHUKMN cynepno3numnm cua, 3akoHbl HblOTOHA, CTaTUKaA 50

7 MexaHMKa (HaxoXKaeHue cooTBEeTCTBUMN) 50

10 OTHOCUTEenbHaA BNAAXKHOCTb, KosinyecTBo TennoTbl, KM/l 50

14  [puvHUKMN cynepno3nuumn sn. Nnosen, MarHUTHoe none 50

15 3aKoH KynoHa. 3aKOHbl NOCTOAHHOIO 3/1EKTPUYECKOIO 44
TOKa.

16  dneKkTpomarHuTHasa HAyKuma. KonebatenbHbl KOHTYP. 46
OnTukKa

25-27 PacyéTtHble 3agaumn 22-27
28 KayectBeHHaA 3a4a4a 15

29-32 3apaHuA c pa3BEpHYTbIM OTBETOM 9-12



e e %

24 MexaHuKa, monekynapHaa dusunKa (pacyemHas 3aoaya) 34

25 MoneKkynsapHaa pM3nKa, 3IeKTpoANHAMUKA (pacuemHas 27
3a0a40)

26 INEeKTpPoANHaMMKaA, KBAHTOBAA GU3NKA (pacyemHas 19
3a0a40)

27 MexaHMKa — KBaHTOBaA dU3NKa (KayecmeeHHas 300a4a) 13

28 MexaHuKa (pacyemHas 3a0a4a) 14

29 MonekynspHasa pu3mnKa (pacyemHas 3ada4a) 16

30 AneKTpoanHaMUKa (pacyemHas 3a0a4a) 13

31 KBaHTOBas pu3mka (pacyemnHas 3ada4a) 18



AHanwu3 3anaHnn EM — 2017
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[TpmeHeHne 3aKOHOB 1 GOPMYN B
CTAHAAPTHbIX YY4EOHbIX CUTYaLMAX



3HaHue popmyn

(pe3ynbTaT NOHMMKAETCA OT MEXaHUKU K 3/1eKTPOoANHAMMUKeE)

[lpoueHT BbinonHeHUAa — 90

B urepyuansHoll cucmeMe omc4éma HeKomopas cuna cooGujaem meny Maccoli § k2 yoxopeHue

Jaic. Kaxoe ycxopenue & moil ¥oe cucmeMe OomcHEMa coobwjum ma Moe CuIa meny
Maccol 3 x2?

Omesem: & wic’,

[lpoueHT BbinonHeHnAa — 40

ITpy pasHoMEPHOM UIMEHSHUN cuTwl mora € kamyuke Ha 10 4 3a 0,02 ¢ & Hell sosvuxaem 34C

caMouHOVRyuY, pagHar 200 B. Heny pasua uHOVETHUSHOCHE KamVilvu?
Omeem: __ 04 IH

[lpoueHT BbinonHeHNAa — 40

Ha cxombko YMEHLUWNMCA CcORpomuenenue ydyacmka yenmu AB, i
LIOOPANCERHO20 HA PUCYHKE, ROCTe 3IaMulXanus xmoya K, ecmu K
CORpomMuETeHe Kaxcoozo pesucmopa R = 6 Ow? ol }l{

4
Omegem:na__ 1 Owm




3a4aHunA Ha YCTaHOBJIEHUE COOTBETCTBUM

MaKcMManbHbIN pe3yabTaT

3aKoH Oma ana yyactKka uenu;
PaboTa ¥ MOLLHOCTb TOKA; Bonee 70 %

[lepnon 1 4acCToTa;

MWHUMaNbHbIN pe3ynbTat

dopmynbl MKT 55 %



3a4aHuMA C rpaduUKamm

OnpepeneHne NnpoeKkUnUn yCKopeHus 90
(NnpoeKkuua nonoxntenbHa)

OnpepneneHne NpoeKUMn yCKopeHunsa 65
(Nnpoekumna oTpuLaTenbHa)

BbiuncneHne nponaeHHOro nyTu 75



CooTBeTCcTBUE MeXAay rpaduKamm n GUsnyecknmm

BE/IMHMNHAMMU

MaKcuManbHbIN pe3ynbTat

[PadnKM NU3MEHEHUN arperaTHbIX 87 %
COCTOSIHUM BeLLEeCcTBa



CooTBeTCcTBUE MeXAay rpaduKamm n GUsnyecknmm

BE/IMHMNHAMMU

MWHMMaNbHbIN pe3ynbTaT

INeKTpoMarHuTHble KonebaHus 42 %
B KoiebaTe/IbHOM KOHTYype

Kondencamop udeamsHoz2o KOTEOAMETEHO20 KOHMYPA OTUMETEHOZ EPeMA + =
ROOKTIOHER K UCMOYHUKY ROCMOAHHOZ0 HANPANCEHUR (CM. PUCYHOK). B Momenm .

t =0 nepexmovamens K nepesodam uz nonoxcenus 1 e nonoxcenue 2. I pagunu .—_||_K .
A u b npedcmaensiom UIMEHEHUR QUIWMECKUX SeTWHUH, XAPaKmepusyViouan |‘
Konefanus € KoHmype nocie smozo. (1 — nepuod 31eKmpoMasHUMHGIX KoneOanut  — !

g KoHmype.) Yemanoeume coomeemcmene Mexcoy paguramu i @usuHeckimy
EETUHUHAMY, 3IAEUCUMOCHIY KOMODEIX OM EpeMeHl MU Zpadumu Mo2ym Rpedcmasiimb.
K xaxwcdoil nozuiun nepeozo cmonbya noddepume COOMBeMCMEVIONI0 ROZUYNID U3 EMOPO20

1

L

crOROYA U FANIINMEe 8 MatIuyy eul0panHBle YUMPs! RO0 COOMEEMCMEVIOWIMY GVKEAMIL
TPADHKH DPHIHYECKHE BETHYHHR
A) 1) 3sHepsus aneXmMPpUHEcK020 OIS KOHOEHCamopa
E 2)  3HepsuR MASHUMHOZ0 HOIA KaMyIKu
i 3) cula MoKa € Kary ke
0 T 4) zapad nesoil oOKIAOKU KOHOEHCamopa
5)
/
0 \f r

by




@ ‘ OCCHUMNCKMUM
y4yebHUK

OnpegeneHne UameHeHUs PuU3nyeckux
BE/IMYUH, XapaKTEePU3YIOLLUX pa3NnNYHble
npoL,eccobl



MexaHunKa

[1BnxKeHne cnyTHMKa no opburte /3
KonebaHusa Nnpy*KMHHOIO 1 MaTeEMATUYECKOTO 66
MaATHMUKOB

[lhaBaHWe Tesla y NOBEPXHOCTU XKUAKOCTU 64

[1BnKeHue Tena, bpoLeHHOro ropmM3oHTaIbHO 55



MonekynapHaa pu3nKa

JlaBneHne B cmecu rasos /1

N3meHeHMe TemnepaTypbl 65
HarpesaTena/xonoAnnbHUKa TENN0BOWM
MaLUUHbI



3J'IEKTpO,£|,VIHaMVIKa UM KBAHTOBAA CI)VI3VII-(a

CsoucTBa n30bparkeHnn B cobmparoLen nmHse 72

N3meHeHne oNnHbl MM NoNepevyHOoro cevyeHun 61
NPOBOAHMKA B LLeNn NOCTOAHHOIO TOKa

N3meHeHne BennvnH npu onnucaHum AsneHuns 55

doToapPeKTa
(OcHoBHOEe 3ampyOHeHuUe — onucaHue 3anuparouje2o HarnpsarHeHus)



N3meHeHne reomeTpuYecknx pasamepos 42
KOHAEeHcaTopa

B delicmsyrowell wmoden  paduonepedamuixd  VYUMETs  USMEHUT  31eKmPOEMKOCMb
KoHdeHcamopa, exodAaljeso & cocmas e20 KOoNeDamelbHOIo KOHMYpd, VEeludus paccmoAHle
Mexcdy eco naacmuxavu. Kax npu 3mom UIMEHAMCA NepUOO KOTe0aMull MoKa & KOHHWIVPE U
druHa soubl uzlvuerua’ Jna xaxcooll eenuyuHBl onpedelme coomeemMcmsVowul XapaKmep
HIMEHEHUA.

1) ysenuyumes

2} ymensuumcA

3)  He usmMeHumcsa

3anuwiume & _mMadauyy swlopaHHble Yuppel Ona kaxcdoll gusuvecxkoil eenuvuxul. Lugpw
OMEEME MOZVIN NOSMOPANBLCA.

Ilepuod xorevanuil moxa € KOHMVpe dnuna eonHsl U3TVHEHUA

. 2

i

Fa

np06f|eMHbIM OKa3a/10Cb MNMOHUMaHUNE 3aBNCUMOCTU €MKOCTU KOHAOEHCATOpPa OT

PACCTOAHUA MeX Ay NIaCTUHAMU, a He 3HaHMe dopmya Ana nepuoaa KonebaHui
1 CBA3M Nepuoaa C AJIMHOMN BOJIHbI.




[1BUXeHune 3apsaKeHHOW YacTuLbl B Noae 35
NNOCKOro KOHAEHCaTopa

ITpomon, dsuMCVIUIICA 8 ARy VME €O CROPOCHBIO b <<, RPOTamacn 0
MeaHCAV NIACHUHAMY 3APANCEHHO20 KOHOSHCaMopa makx, Kax NoKazaHo .

Ha pucywke. Kaw usMeHUMCA KUHETMUYECKas 3SHEPIUR ebllemesiiel '—3'—-”----::--.--_-_-;}-‘;-
YACMUYEl U SPeMA  NpoTéma KOHOSHCaOmopad, ectd  VMEHLUMTG -

HONPANCEHHOCHE — 3MEKMPUHEcK020 NOIR  MeNcdy  NIachuiHavy -

KonOeHcamopa? e Kaxcdoil  seTuHUNEl  ONpedaiuime cOOMSSmCmEVIOWUN  XAapaKmep
LUIMEHEHUA:

1) yeemumcs
2l YMeHbImes
3)  He uIMEHUMCR

Jamaiume 8 mabmuyy euopaniule yugpel ons xawcdoll gusuqeckoll eemuqunel. Hugper e
OMBEmE MOZYM NOSMOPAMBCR.

KurnermHeckan sHepaus Bpeus nporéma
Sullemestiail Hacmuysl HOHOEHCamopd
2 3

- NI3meHeHne KMHeTUYeCcKomn SHEPrun (B3aI/IMOCBF|3b HanNpAXeHHOCTN NONA KOHAEHCATOpPa U
YCKOPEHWNA ‘-IaCTI/ILI,bI) BEPHO yKa3a/in 6onee NoN0BUHbI YY4EHUKOB.

- HensameHHoOCTb BpeMEHWN MNposieTa KOHAEHCATOPa, MOCKOJ/IbKY HEe MEHAETCA Ha4a/lbHAaA
rOPU30HTaJ/IbHAA CKOPOCTb ABUXKEHUNA YACTUUbI — TOJ/IbKO 10%. (AHal'IOI'MFI C ABUXKEHNEM
T€énNa, 6pOLIJeHHOI'O rOPU3OHTAJ/IbHO B Noae TFI)KECTVI)




(Z) ‘K[S)gz:acu:”;tﬁcumﬁ
y4yebHUK

KomMmnsieKcHbIN aHann3 pU3n4eCcKunx
NpPoOLEeccoB

(MHOecTBeHHbIV BbIbOP)



dNeKTpu3auma NpoBOAHUKA U

1 6ann—65%

nonapu3sauusa An31eKTPUKa 2 6anna — 24%
ea He3apaXNCeHHBIX CMEKTAHHBIY Kyouxka 1 u 2 conusunu
ENTOMHVIO u noMecmunu & ITexmpuyecKoe | —
- E o R [ S g i
none, HANPAXCEHHOCME KOMOPOI0 HANPASIEHA 20PH3OHMATLHO i o ot R e I
- Al Lttt Wil e et I bt b e
ENpaso, xax noxasamo € lesoll wacmu pucyxxa. To xce camoe _ ¥
npodenant ¢ O8YyMA HEIAPANCEHHBIMU MeOHBIMU Kyouxkavu 3 u 4. _E.| 5 |« || | 4
| 11
11 -

Jamem KYOuxu OblcIMpo pasosuMyan U yice nomom yopanu

nexmpuiecKoe noile (npasaa yacme pucyHxa). Buioepume 06a SepHbLIX VINEEPHCOEHUA,
ONUCBIEAROU{UXY OaHHBII Npoljecc.

1)
2)

3)
4)

J)

Omeen. 1|2

Ilocne pazdenenua xyoux 3 npuobpemaem ompuyamenshblil 3apad.

HPH noMeljeHin CMeKIAHHBIX I-c_:l*liiif?{{?ﬂ g TeKmpuYdecKoe noae Habmodaemea AsnNeHle
NOTAPUIANHN,
-

B sarexmpuueckom noae xyouxu I uw 2 npuodpemarom cYMMApPHBIL OMPUyamenbHblll
3apao.

B snexmpuuecxom nore xyouxu 3 u 4 npuoopemarom cyMMapHulil ompulyjamensHlil
zapad.
ITocne pasdenenua Kyoux 2 npuoopemaem NoN0XCHUMETbHBII 3apad.

OTBeT

«2»

bonee npocrton, T.K. TpebyeT AuWb 3HAHMA HA3BaHMA ABNEHUA

(mnonapusayma).

3HaunTeNnbHaa A0NA BbIMNYCKHMKOB YKa3anun oteeTbl 13 u 15, T.e. OHUM NOHMMAIOT
CBOWCTBA 3/1€KTPU3AUMM NPOBOAHMKOB, HO MNOHMMAIOT, Kak BeayT ceba B

ANNEKTPUYHECKOM NONE ANINEKTPUKN.




[lpenomneHune ceeta




N3

onpouecchl 39

IIpu usyuenuu npoyeccos, NPOUCXOOAUUX ¢ 2elueM, VHEHUK 3aHéc 6 mabdauyy pesyibmamuo
U3MEPEHUA MeMnepamypbl U OA8IeHUA OOHO20 U MO20 HCe KOMUYecmea 2a3d 6 pPasTuyHbIX

PASHOGECHBLIX COCTHOARNAX, Kaxue dea uz _}-'H?EEPJJ‘C'E?-'E?HH!‘L HFHE'E?&E":"HHHI HUMNCE, COOM&eemMCcmeViomn
pezviaemamam 3mux onwmos? I a3z cuumame HoeqIbHbIM.

Ne cocmoanua 1 2 3 4 ] 4] 7
p, klla 100 920 73 30 33 75 100
t, T 27 27 27 27 57 177 327
1) B cocmoanuax 4—7 oovén 2a3za 6bl1 00UHAKOSBIM.
2} Qovéu caza e cocmoanu 4 6 2 pasa menblie 00véMa 2aza 6 cocmoanuu 1.
3) BHympeHHAA 3IHepeua  2a3a & cocmoAaHuun 6 0§ 3 pasza Oodblie, HeMm
g cocmoaHuu 5.
4} Ilpu nepexode om cocmoanNuA 2 k¥ cOCMOAHUIO 3 € X0O0e U30MEPMUYECKO20 Npolecca 2as3
noTVYal menno.
3) IIpu mepexode om cocmoAaHUA } Kk cocmoaHuw 6 6 Xode U30XOPHO20 Npolecca 2as
cogepuian pabomy.
Omeem: 1|4
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OnpegeneHne HanpasaeHUA
BEKTOPHbIX BETUYUH



OnpeaeneHue pe3ynbTUPYIOLLEro BEKTOPA
HaNpPAXEeHHOCTU ABYX, TPEX MO0 YeTbIPEX 3apAA0B

YcKopeHue 3apasa B CyMMapHOM B CYMMapPHOM
3/1eKTPUYECKOM MoJie ABYX 3apAa0B

HanpasneHue cunbl JlopeHua ANs ABUMKEHUSA
NPOTOHa

HanpasneHue cunbl JlopeHua ANs ABUMKEHUSA
3N1EKTPOHa

/0

70

65

52



HanpasneHune cnunbl AMnepa A4na paMKku B
MarHUMTHOM noJse

£ £ LI 3 £

Keadpamnaa nposonoyHas paMxa pacholoX¥ceHd & 0OHOPOOHOM MAZHUMHOM
nofle max, kax noxasado Ha pucynxe. Hanpasnenue moxa & pamxe noxasawo
cmpenxavu. Kax HanpaeneHa omHocumensHo pucyHka (6Hpaéo, 671€60, 66€pXx,
6HU3, K HaAbIWOamenio, om Habawoamenn) cuna, Oelicmayuan Ha CIOPOHY

ab pamxu co cmoponwvl eHeuiHezo MasHumHozo nona B ? Omeem 3anuuiume
cnogoM (crnoeami).
Omeem: x Habmodameno .

50




@ ‘ OCCHUMNCKMUM
y4yebHUK

MeToaonornyeckme ymeHumA



3anucb NOKa3aHUM U3MepPUTENbHbIX MPUOOPOB C 79
YYETOM NOTrPEeLHOCTU NSMEPEHN

quaﬂémmé HOKA3AHS awzggmmﬂpa (.1 pugﬁax), ecmt  hospeuHocme | / A
APAMO20 UIMEPEHUA CUTL MOKA PAEHA YeHe OeTeHIA auMnepMempa. b,
W

Omeem: | + JA. T |
04

(0,20 £ 0,02 31

48




Bbibop 0b60pyaoBaHmnA: n3amepeHmne BeIMYnHbI

Bbibop 060pyaoBaHmA: 3aBUCUMOCTb OAHOM
dU3nYeCcKon BeNnYnHbI OT Apyroun. laHHbIe B BUAE
Tabanubl. MexaHuKa

Bbibop 0b60pynoBaHmMA: 3aBUCMMOCTb OAHOWM
dun3n4ecKom BesIM4YnHbI OT Apyron. laHHble B BUAE
TabAuubl. INEKTPOANHAMMKA

30

85

75



Boibop o60pyaoBaHmA: 3aBUCUMOCTb OAHOM
dUn3nMYeckon BeNnYnHbI OT Apyroun. [laHHble B BuAe

CXeMaTUYHbIX PUCYHKOB

53

Vuenuxy neobxodumo oOHAPYHCUMDB 3ASUCUMOCHIL NEPUOOA CE0D0OHBIX 31EKMPOMASHUMHBIX

KOTeoadulli 8

KO1EDameTsHoOM

KoHmype

Om

HH&JFEFHHEH{?C}’HH

KAMVULKU.

KOTEDAMETLHBIX KOHIMVPA OH J01XCeH bl0pame ONA NPosedeH A maxkoso onelma?

1)

2L

— 3

2)

3) ELé -1 C

4)

L

é —_ C J)

3anuuiume & ﬁfﬂﬁ_ﬂﬂf}' HOouMepa EbFﬁPHHHbII KOTe0ameTbHbIX KOHmMYpos.

Omeem:

3

4

Kaxue

d6a

1o

12%

BbIMYCKHUKOB
WHAYKTUBHOCTb C €MKOCTbto) M 24 (yKa3aB Ha HeobxoaMMOCTb
NPONOPLMNOHANIbHOIO N3MEHEHUS 0Oenx BENNYMH).

BbIOpanu

OTBETbI

45

(nepenyTtas




@ ‘ OCCHUMNCKMUM
y4yebHUK

PelwleHwne 3aaau:

KPaTKMUN OTBET



3agava c KpaTKOlZ 3dMNCbIO OTBETA: MEXAHWNKA

3a4a4a C KPaTKOW 3anmCbo OTBETA: MOJIEKYAAPHASA
dUn3mnkKa

3aa4a C KpaTKOM 3aNuCblo OTBETa:
3NEKTPOAMHAMMUKA

40

30



MexaHunKa

CKOpOCTb OCKOJ/1Ka NpU pa3pbliBe CHapaaa 55

PaboTa cuabl TpeHma ¢ ncnonbdosaHnem 3C3 53

Mameyux Ha camran fux obwas vacca S0 x2) crycmica ¢ aedswoll zopwl exicomon 10 m. Cuna
HPEHIA NPU 820 JSUNCEHUN MO Z0PUIOHMATEHON nosepxHocmiu pasna 100 H. Kaxoe paccmosre
RPOEXaT OH RO 20PUOHMATN 00 ocmarosiu” CHumams, Y4mo RO CRTOHY 20PB! CAHKY CROTBIUTY

fez mpeHuA.
Omeam: 20 M.




MexaHunKa

3aKOHbI COXPaHEHMS MMMY/IbCa U MEXaHUYECKOM 40
SHEpPrumn:

-MapeHne KaMHA B TENEXKKY C MECKOM

-BbicTpen n3 npy*KMHHOro NUCToNeTa

CrtaTuKa 20



MonekynapHaa pu3nKa

YpaBHeHUe Tena0BOro banaHca 28

[lepBbi 3aKOH TEPMOANHAMUKN B M30MNpoL.eccax 21

ITpu cocamnin HOSATEHOZ0 OOHOMMOMHOZ0 2430 HPN HOCHIOSHHOM OQETEHUN EHEWHUE ClTH
cogepinu padomy 2000 Jxe. Kaxoe Kotuqecwieo meniomel Oul10 NEpedano Npu 3moM 2azoM
OKPVHCCROUIM et ?

Omeem: 2000 Hxe.

B stom 3apave 24% BbINYCKHMKOB YKaszanun oteetr 2000 [k,
PAacCMOTPEB CUTyauUMIO U30TepMUYECKoro npouecca, a ewe 20% —
oteeT 1000 [, HeEBEPHO 3anncas NepBbi 3aKOH TEPMOANHAMUKMN.




INeKTpoanHaAMUKA

3akoH Oma ana NoNHOM uenu 39

Pacyét makcumymos ANPPAKLMOHHOW PELLETKMN 15



INeKTpoanHaAMUKA

dopmysia TOHKOW INH3bI: cObMpatoLLLaa MH3a 40

dopmyna TOHKOM INH3bI: paccemnBatoLlas 1NH3a 23

B monxoil pacceusaroiiell TUHIE NOTVHEH0 VMEHBISHHOE € 3 Pasa u3o0paNceHle npeodMemda.
Onpedenuime Mo0VIE GOXVCHOZ0 PACCHOARNR TUHIE, eCTl U300PaxNceHle npedMama Haxooumcs
MO PACCTOARUY £ =16 CM O TUH3LL.

Omeem; 24 M.

3aecb 23% y4aCTHUKOB 3K3aMeHa CMOI/IM NONYYUTb BEPHbIN OTBET
24 cm, a ewe 23% 3anucann B 6naHke otBeT 12 cm, KOTOPbIN
bynet abcontoTHO BEPHbIM, HO AJ15 C/ly4an cobupatolem NnH3bI.
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PelwleHne 3a4ay:

KayveCTBEHHbIE 3a4ad4YU



[1BMKeHne 3apArKEHHOW YacTULbl B 3/IEKTPUYECKOM U
MArHUTHOM MOAAX

M3meHeHMe napameTpoB naeanbHoro rasa (rpadpuk
3aBUCUMOCTU AaBNeHMNA OT NNOTHOCTM rasa)

M3meHeHMe NoKa3saHMM BONIbTMETPA B LIENM
NMOCTOAHHOIO TOKa, COAEP KaLLEe KOHAEeHCcaTop

OnpeaeneHne 3HaKOB 3aPAA0B NEKTPOMETPOB,
HaxoAALMXCA B NOJIe 3aPAXKEHHOM NasiovKm

ABNneHns pe3oHaHca NP BbIHYXAEHHbIX KonebaHmnAx B
Lenun, coaeprkallen KOHAEHCATOP U KaTyLLKY

1AL NM\/VTIADLINCTIA

31

24

15

12



KOH,EI,eHCaTOp B ueln NOCTOAHHOTIO TOKA

Ornupasce HA 3GROHL! RIEBNKL, HAlOumMe ROKAEaHLE NOeaTLHO20 S0TLMMEMpPa &
cXeMe, HNpedcmasleNHol HA PucyHKe, do 3aubikaHuR kmoya K u onmumime
LUIMEHEHUA €20 RoKa3aHuil noctle 3amuikanus wmoda K Ilepsonauancho
KOHOESHCAMOP He 3apANCEH.

1 6ann 20

2 banna 11

3 6banna 4
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PelwleHne 3a4ay:

PA3BEPHYTbIN OTBET



YpaBHeHUMe InHWTenHa ana ¢otoaddeKkTa

[ThaBaHwne ten

[1BnKeHue Wwanbbl B MEPTBOM NETNE

[1BU»KeHume Wwanbbl MO HAKIOHHOW NJIOCKOCTU

OnpepeneHune KA unkna

26

18

15



[1BUXKeHune ABYyX NpoBOAHUKOB B MalrHUTHOM Mo1e€ 5

Ha copuzonmantcHoM cMone Jexcam 0ea RapatietsHerx dpve dpyey @ - E
patbca; a i b, 3AVKHYIEY 08VMA CONHAKOSEIMY MEMATTUYECKIMU @ 3 ’
Apogodruravn; AC w ED jowm.  pucyHox). Boa  cucmema

APOEOOHNKOSE HAXOOUMCR € OOHOPOOHOM MAZHUMHOM NOTe, 3 E-f
HANPASTEHHOM SEPMUKATEHO eHuz. Modyte uHOVKYLN MASHUMHOZ0 - '
HOTA paseH B, paccmosuie Mexcdy petsoaul [, cropocmu b C D

HAPOSOOHNKOS U, U U, CONPOMUETENLE KAXC0020 W3 nposodnukos K. Kemoea cuna moxa € yenu?
Conpomugienuem peibcos RPeHeipeyt.



OTHOCUTenbHaa BAAXKHOCTb 20

29 | B xoMHare pasmepaMH 4x5x3 M, B KOTOpOH BO3IyX HMeeT Temmeparypy 10 °C
H OTHOCHTENRHYH BIakHOCTE 30%, BKINYHIH YBIAKHHTENDs BO3AyXa
MPOH3BOAHTENbHOCTRI0 0,2 1/4. UeMy CTaHET paBHA OTHOCHTEIbHAA BIAKHOCTD
BO3IyXa B KoMHare uepe3 1.5 4? JlaBneHHE HaCHINEHHOTO BOAAHOTO Iapa MpH
temueparype 10 °C pasro 1,23 kIla. KoMHATy CUHTaTh FEPMETHYHBIM COCYIOM.
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Pestome: npobnemHuble 3aaaHuna EM — 2017



Llenn NnoCcToOAHHOro ToKa

2AC camonHAayKuuu

[PadnKM 31EKTPOMATHUTHbBIX KoNebaHuI

[1BMKeHMe 3apArKeHHOM YacTULbl B KOHAEHCATOPE; USMEHEHUEe
napameTpoB KosebaTesibHOro KOHTYpPa NP U3MEHEHUU pPa3MepoB
KOHZeHcaTopa

KomnneKkcHbI aHanus: n3onpouecchbl B aeasibHOM rase, npeiomiaeHne
CBETa HAa rpaHuMue pasgenos AByxX cpes, SINeEKTPOMarHuTHaa UHAYyKUUA

PeweHune 3aaau4



NameHeHUa B8 KUM ElN3 — 2018



KonnyecTtso 3aaaHuu ysennyeHo ¢ 31 ao 32

|
[lobasneHo 3agaHue No24 «Actpodpumn3nka»

,,ﬂ,06aBIIEHbI HoBble TMHKUK B 3aaaHMAX Ne 4, 10, 13, 14, 18

lB n. 1.2.7. kogndunkatopa gobasneHa 2-asi KOCMMUUYECKan CKOPOCTb

|MaKCMN\aanoe Konmn4yectBo 6annos ysennyeHo ¢ 50 go 52



HoBble BMAbI 3a4aHUN

Ne4

Nel0

Nel3

Nol4

Nelg

No24

MoMeHT CU/Ibl OTHOCUTENIbHO OCHU BpalLleHNA U
KnuHemMatTndyeckoe ornnmcaHme rapMoHmnYeCKnx KonebaHum

TennoBoe paBHOBECUE U TeMMepaTypa, BHYTPEHHAS
3Heprna ogHOaTOMHOIo MAeaibHOro rasa

HanpaBneHme KYJTOHOBCKUNX CUN

3aKOH COXPaHEHMS 3IEKTPUYECKOro 3apsaaa U CBA3b
HaNpPAXeHHOCTM NOAA U PAa3HOCTU NOTEHLMAN0B AN
O HOPOAHOro 31EKTPOCTATUYECKOro NonsA

IdnemeHTbl CTO

AcTpodu3mnka



3apaHne No24 EIN no pusmke — 2018

24 PaccMmotpure Tadmnmy, comepikamyr XapaKTepHCTHKH HEKOTOPBIX CIYTHHKOB
mw1aHeT COTHEYHOI CHCTEMBI.

Hassanne | Pammyc Pamuyc Cpennsas Bropas [I1anera
CIIyTHUKA | CIIYTHHKA, OpOUTHI, | INIOTHOCTB, | KOCMIYECKas
KM TBIC. KM r/em’ CKOPOCTb,
M/c

JIyHa 1737 384.4 3.35 2038 Semis
doboc ~12 9.38 2.20 11 Mapc
Ho 1815 422.6 3.57 2560 IOnuTep
Espoma 1569 670.9 2,97 2040 Onurep
Kammcro | 2400 1883 1.86 2420 FOnmrep
Turan 2575 1221.9 1,88 2640 CarypH
O0epon 761 587.0 1,50 770 Vpan
Tpuron 1350 355.0 2.08 1450 Hentyn

BBIGGPIIT@ ABa YIBCPAIACHIIA, KOTOPBIE COOTBCTCTBYIOT XaPaKTCPIICTIIKAaM IITIaHET.

;7
Vckopenne cBoOoIHOro naaenus Ha OdepoHe paBHo 7,7 M/c”
Macca JIyHBI MeHbIIIE Maccel Ho
3) OO0wém Turana moutu B 2 pasa Ooiblue 00béMa TpuToHa

Mo maxoautes ganslile oT rmoepxHocTa Onmrepa, vem Kammmnero
TlepBas KocMIueckass CKOpPocTh 118 TpHTOHA cocTaBigeT npuMmepHo 1,03

KM/C




3apaHne No24 EIN no pusmke — 2018

PaccmoTpHTe TaOIHILy, cOIep:KAIlyI0 XapaKIepHCTHKH HEKOTOPBIX AacTepPOHIOB
ConHevYHOH CHCTEMEI.

Hazpanue IIpumepnsr | bonsmas | Ilepuoxa OkcueHTp | Macca.
acTepoHIa H pagHyc | IOTyOCE o0pameHHA HCHTET KT
acTepoHIa. | OpOHTEL BokpyT ComHna. | opOHTEI
KM a.e® 3eMHEIX JIeT o*®
Becta 265 2.37 3.63 0.091 3.0-10%
DBHOMHS 136 2.65 4.30 0.185 8.3-10%
Llepepa 166 2.78 4,60 0,077 8.7-10%
[antana 261 2,78 4.61 0.235 3.2-10%
IOHoHa 123 2.68 4,36 0.256 2.8-107
Teda 100 2.42 3.76 0.202 1.4-10%°
AxpuTanus | 54 2.79 4.53 0.238 1.1-10™
#1 a.e. cocTaB1geT 150 MIH. EM.
hl
, = l-=
¥ DKCHSHIPHCHTET OpOHTE ONpedendeTcd Mo (GopMyIe: @ | roe b — Maman

TIOIYVOCh, @ —00IbIIAS NOIYOCh OPOHTEL € = 0 — OKpPYVEHOCTE. 0 < @ < 1 — 3IInmIe

BLIGE})HTE ABAa YIBCPAICHHA. EKOTOPEIE COOTBETCIBYHIT XapaKTepPHCTHEAM
ACTEPOHIOE.

TepoHI 'efa Bpamaerca mo Oonee «BBEITAHYTOH» opOHTE. UM acTepoHI
Becta
2) Donpmme moxyocH opOHT acTepoHzop Llepepa m Ilamnama oIHHAKOBEL
3HAYHT OHH IBHKYTCA 10 0IHOH opOHTe IPYT 3a IPYTOM
3)  Cpennag mioTHOCTE acTeponaa Llepepa cocrasmaet 400 KT/AC
4)  TlepBaz KocMH€UecKasd CKOPOCTh IIi acTeponma KOHoHa cocTaeifeT Gonee
8 ke

@Jﬁﬂl’ﬂ acTepoHIa AKBHTAHHA HaXOIHTcA MekTy opOHTamMH Mapca =
- OHTEpa
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PaccMoTpuTe TaOmHITy, COAEpPIKAIIYI0 XapaKTePHCTHKH IaHeT CoTHeYHOH
CHCTEMEL.

Haspanue |Cpennee Juamerp | Haxmon IlepBaa Cpennaaa
IUTaHEeThl | pacCTOAHHE | B paioHEe | OCH KOCMHYeCKad | INIOTHOCTE.
or ComxHia | ’3KBaTopa, | BpamleHHA. | CKOPOCTE. /e’
(B a.e.*) KM KM/C
Mepkypuii | 0.39 4 878 28° 2.97 5.43
Benepa 0.72 12 104 3° 7,25 5.25
3eMiIa 1.00 12 756 2327 7.89 5.52
Mapc 1.52 6 794 23°59" 3.55 3.93
HOmutep 5.20 142 800 3°05' 42.1 1.33
CaTtypH 9.54 119 900 26°44' 25.0 0.71
Vpan 19.19 51108 82°05’ 15,7 1.24
Hentya 30.52 49 493 28948’ 17.5 1.67

*] a.e. coctaBageT 150 MIH KM.
BB]G@I]H.T@ ABA YTECPAKIACHHA, KOTOPEIC COOTBCTCTEYVHIT XapaKTCPHCTHEAM ILITAHET.

1) YckopeHHE cBoOOaHOTO MageHHA Ha FOnmHTep cocTtaBieT 42,1 m/c?
j" Ha CaTypHe He MokeT HaOIroJaThCA CMEHBI BpEMEH roa
3 Op6uta Mapca HaX0IHTCA Ha PAaCCTOAHHH OPHMepPHO 228 MIIH. KM OT
ComHua
4)  CarypH HMeEeT caMyrH MaleHBKYH Maccy H3 BcexX ImuiaHerT ColIHeuHOH
CHCTEMBI
S I >YcrmpeHHe cBo0OOHOrO MaJeHHA Ha YpaHe COCTaBIAST OKOII0 9.6 M/c’
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PaccMoTpHTe TaDMHINY., CcOZepEaIIVIO XapakTepHCTHEH nOmaHeT ComHewTHOH
CHCTEMEL.
Hazpanmne Huamerp B | [lepuog [Neprox Bropas Cpemaas
[LUIAHETEL paiioHe oDpameHHd BpaIleHHA BOKPVT | KOCMHYECKAS | IOTHOCTE,
3KBATOPa. | BOKPYT OCH CEOPOCTE, riar
B Comama dC
Mepsvprin | 4 878 87.97 cyTox 58.6 cyToK 425 343
Berepa 12 104 224 7 cyTox 243 cyTok 3 9aca 10,36 5,25
50 MHHYT
Jenina 12 756 365.3 cvTom 23 gaca 56 MHEHYT 11,18 5,52
Mapc 6 704 687 cyTOK 24 9aca 37 MHEHYT 5.02 3.03
HOmarep 142 800 11 mer 314 |9 =acoB 555 5054 1.33
CYTOK MHHYT
Carypa 119 900 20 ger 168 (10 w=acoe 40 3549 0,71
CYTOK MHHYT
Vpar 51 108 83 roma 273 |17  =acor 14 2129 1.24
CYTOK MHHYT
Henrya 40 403 164 roga 292 | 17 gacoe 15 2371 1.67
CYTOK MHHYT

BribepHTe aBa YVIBEpAISHHA, KOTOPEIE COOTEETCTEVIOT XapPaKTEPHCTHEAM IUTAHET.

1) bomsmasa cpegHas mwioTHoCTE MepkypHA CEHOSTEIBCTBYET O TOM, 9TO HA

ITOH MIaHEeTe OTCYICTIBYVET BOIOA.

2) TedeHHe BEHEPHAHCKOTO rofa IUTAHETA He VCIEBaeT COBEPIIHTE IOIHBIH
oDOpOoT BOKPVT CBOEH OCH

3) Macca Hentyvea B 2 paza bonpme maccel CaTypHa.

4 Vexkoperne ceobograoro nagenna Ha HOmurepe coctagager 39,54 M/

3) epEai KOCMHIeCcKad CKOpPOCTE BOMH3H CaTypHa cocTaBIgeT npHMepHO 20,1

Er T e
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24 lcmonp3yA TaOMHITy. cCOOepXKaIDyH CBeISeHHA O APKHX 3BE3TaX. BEINOIHHTE
3aJaHHe.
HanmenoBanne | Temmepatypa. Macca Pagnyc CosBesnHe.
3Be3IbI K (B Maccax (B pazHycax B KOTOpOM
Comnia) Comrnia) HAaXOIHTCA
3Be3Ja
Kanenna 5200 3 2.5 Bozanani
Menxka1HHaH 9350 2.7 24 Bozanani
(p Bosumtero A)
Jened 8550 21 210 JlebGenp
Camp 6500 12 255 Jlebens
betensreise 3100 20 900 OpHor
PHrens 11 200 40 138 OpHOH
Anpnebapan 3500 5 45 Tenen
DIBHAT 14 000 5 4.2 Tenen

BribepHTe ABa yTBep&ISHHA, KOTOPEIE COOTBETCTBYIOT XapaKTepPHCTHKAM 3Be3 .

1)  3pe3gn Kamemna u MeHKaTHHAH OTHOCATCH K OJHOMY CO3BE3THIO. 3HATHT
OHH HaXxoIATcA Ha OJHHAKOBOM paccToAHHH oT ConHua
3Be3ga [JeHed ABIATCA CBEPXTHIAaHTOM

3)  3eesmsl AnpaebapaH H JTbHAH HMEKT OTHHAKOBYIO MACCy. 3HAYHT OHH
OTHOCATCA K OJHOMY H TOMY K€ CIIeKTpaIbHOMY Klaccy.

@33&3;{2& betenerefize OTHOCHTCA K KPacHBIM 3B&£3JaM CIIEKTPalbHOIO KIacca

M

5)  Temmepatypa Ha noBepxHOCTH PHrend B 2 pa3a HHXKe, UeM Ha IIOBEPXHOCTH
Comana.
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PaccuMoTpHTe TAOMHIY, COOEpEAIIVIO CEEISHHA O APKHX 3BE30aX.

Hamvenopanue | Temmeparypa. Macca Pazgmvc [InotHOCTE IO
IBE3/IEI K (B Maccax (B pamEycax | OTHOINISHHE K
Comama) Comana) IUIOTHOCTH
BRI
Amnrapec 3300 18 560 1.5+ 107
ApkTyp 4100 472 26 3.107
Bera 9500 2.8 3.0 0.14
Cupuyc B 8200 1 2410~ 1.75+10°
Purems 11 200 40 138 2. 107
o IenTaepa 5730 1.02 1.2 080
70 3meeHoCHa 4900 0.8 0_89 22
40 Dpumana 10 000 0.44 1.7+10" 125+ 10°

BribepHTe aBa VTEEpEICHHA, KOTOPEIS COOTBETCTEVIOT XapaKTePHCTHEAM 3BE3I

<g>313&3m AmnTtapec B Purens apnqmTcd CEepPXIHTAHTAME

3Be3ma ApPETVp OTHOCHTCA K FOMYOBIM 3Be3aM CIIeKTpansHoro Kaacca O
3)  3eezga Cupryc B OTHOCHTCA K 3Be3OaM INTABHOH MOCIEIOBATEIBHOCTH HA
muarpamme [ epommpyvara-Paccena

- Teumneparvpa nopepxHocTH Bern HE&e TeMmepaTvpel noeepxHocTH ComHia
3ee3ma 40 SpHoana OTHOCHTCA K OelBEIM KapIHEKAM
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24

BBIﬁEpHTe dEA VIBEPEICHHA O 3Be3J4aX, KOTOPEIE COOTBETCTEVIOT JHAI'pPanMe.

1)

4)

TEMITEPATY A
W00 15000 [ 000 OO0 =000 4000 3000 500

CHEFEIHIANTE

10

10

10

CBETHMOCTDB

10

10°

ABCOAMITHAH 3BESAHAN BEAMUMHA

"7 BEABIE
KAFAMEM .

10

lageo.

20

107 0 B A F G K M
CINEKTPAALRHLIE EAACCE]

TemmepaTypa 3Be31 cIeKTpanskHoro K1acca G B 2 paza BEIME TeMIepPATYPEI
3Be31 CIIeKTPanbHOro Kilacca A

Bezda berTenereiize OTHOCHTICH K CBepPXIHTAaHTaM. IIOCKONBKY ee paIHyc
noutH B 1000 pa3 npeseimaeT paanyc ComHia
[ImoTHOCTE OeMBIX KapIHKOE CYIIeCTBEHHO MeHBIIe cpelHeH IUIOTHOCTH
THTaHTOB
3Be3ga AHTapec HMeeT TeMMeparypy HoepxHocTH 3300 K H oTHOoCHTCA K
3Be31aM CHeKTPaIbHOIO Klacca A

AH3HeHHBIH LHKT» 3Be3dBl CHEKTIpaldpHOrO Kilacca K riIaBHOH
[I0CTIe10BAaTeIbHOCTH Oo/ee IONHTENbHBIH, HWeM 3Be3dbl CHeKIPalbHOIO
Ki1acca B rmaBHOH mociIe10BaTeTBHOCTH




3a/1aHnA C OTBETOM B BUAE ABYX LUDP

Ne 6, 7,12, 17, 18 — BaxeH nopsJIOK clie0BaHUS LU
Ne 5, 11, 16, 24 — nro601 nopsaoK Iudp

B wMomerT (=0 MaIuK OpocarOT ¢ HaJaubHOH V
CKODOCTBIO D, TIOJl YIIOM 0 K TOPH30HTY ¢ GamKkoHa

B rtalmume mpencTaBIeHbl JAHHBIE O IONOKEHHH MMAPHKA, IPHKPEIIEHHOIO
K NPYKHHE H KOIEOIOIIErocs BONb TOPH30HTAIbHOH ocH Ox, B Pa3/IHYHBIC
MOMEHTEI BpDEMEHH.

e 10.0]02]04]06/0811,0/121.4/1.6{18]2.0(2.2|2.4| 2.6 1 2.8|3.0 |32

b

oMM |0 (5|9 |12/ 1415141219 |5 |0|-5-9|-12/-14|-15/-14

BBICOTOIT /1 (cM. pucyHOK). ['padukn A u b mpescTaBistoT
coboi 3aBHCHMOCTH I3HTIeCKHX BemmmH, M
XapAKTEePH3YIOMMX JIBHKEHHE MIIHKA B IIPOIlecce MOJIETa,
OT BpeMeHH 7.

VeTaHOBHTE  COOTBEICTBHE MeXIy rpagHkamMu H
(GH3HYECKHMH BEIMYHHAMH, 3aBHCHMOCTH KOTOPBIX OT
BpeMeHH 5TH TIpadHKH MOTYT mpefcTaBisTh. (CONPOTHBIEHHEM BO3IyXa

0 x

W3 npuBenEHHOTO HIKE CIHMCKA BhIOEPHTE [BA NPABHIBHBIX YTBEPAJICHHS

mpeHebpeds. [loTeHIHATBHAS SHEPTHA MAIHKA OTCIHTEIBAETCS OT YPOoBHA v = ().) H YKKUTE HX HOMEDPA.
K xaxnoil nosHIi Nepsoro CToOUa MOAGEPHTE COOTBETCTBYIONIYI0 IOSHIHIO 1) ToTeHmuansHas HEPTHS IPYIKHHEL B MOMEHT BpeMerH 1,0 ¢ MaKCHMATBH.
W3 BTOPOro CTONOIA M 3AlHIINTE B TAONHIY BHIOpaHHEIE UH(PH OX .
COOTBETCTRYIOTITHMH GYKBAMH. 2) Ilepnon xometammii mapHka pasex 4,0 c.
KuneTHyeckad 3Hepris mapuKka B MOMEHT BpeMeHH 2,0 ¢ MHHHMAIbHA.
IPAOGUKU OU3UUECKVE BEJIAUMHLI 3) P IMap P ’
A) 1) NPOEKITHS HMITYIbCA MSUHKA Ha OCh ¥ 4) AMIIHTya KoneOanuii mapuka pasHa 30 M.
2) KHHETHYECKas SHEPTHS MSIIHKA 5) IlomHad MexaHHUeckas OSHEPrHS MAfTHHKA, COCTOSIIEr0 H3 MIApHKA H
3) MOLyIlb YCKODEHHS MSUHKA @ TPYXHHEL, B MOMEHT BpeMerH 3,0 ¢ MHHHMATBHA.
4) I[IOTCHITHAIbHAA SHEPIHA MAIHKA
OtseT:
0 t
E)
0 t
Al|lb

OTBeT:
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HeKoTopble Tembl 33434 BTopoun 4Yact KUM

YpaBHeHME INHLWTENHA ANA POTOIPPEKTa;
dbopmynbl ANA SHEPTUMN AN UMITY/IbCA POTOHOB

INEeKTPOCTaTUKA; NOCTOAHHbIN TOK; MAarHUTHOE MoJie

[eomeTpuyecKas ONTUKA; 3/IEKTPOMATHUTHbIE
KonebaHuA; 3/IEKTPOMATrHUTHAA MHAYKUNA



YMK ana ontmumanbHOM NoAroToBKM K EIMN

MNypbiwesa H.C.

Ba3oBbiM

«POPA»

KacbaHoB B.A.

Basosbiin

«JPODA»

KacbaHoOB B.A.

Yrny6néHHbIN

«JPOPA»

paués A.B.

ba3oBbin YrnybnéHHbIM

«BEHTAHA — TPA®»




Kopnopauwus

OCCUUCKUM
yu4yebHUK

MeToandyeckana cnyxba no pusumke :

Onanosckuit Bhagumup AnekcaHaposuy NewKoBa AHHA BAyecnaBoBHa



Kopnopauwus

‘ OCCHUUCKHUMU
y4yebHMK

123308, MockBa, yn. 3opre, a. 1
(495) 795-0635, 795-0545, info@rosuchebnik.ru
rosuchebnik.ru pocyye6Huk.pod

Hy:xHa meToaAMuYecKana noaAepxKKa?

MeTtoaundeckui LeHTp 8-800-2000-550 (3BoHOK 6ecnnaTtHblin), metod@rosuchebnik.ru

XoTHTe Kynurb?

[Hook 24 ) LECTA

OTgen npogax

OduuMnanbHbIM UHTEpHeT-MarasuH | sales@rosuchebnik.ru MarasuH
y4ebHOWn nuTepaTtypbl 3NEKTPOHHbIX y4EOHUKOB
book24.ru lecta.ru

XoTUTe NPOoAONKMUTD OOLeHue?

© youtube.com/user/drofapublishing @) vk.com/ros.uchebnik

@ www.fb.com/rosuchebnik @ www.ok.ru/rosuchebnik

OcTtanuchb Bonpocoi?

Cnyx6a nogaepxkn 8-800-700-64-83 (3BoHOK 6ecnnatHbii), help@rosuchebnik.ru




