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DoH/| OLIECHOYHBIX CPeICTB

|. IlacnopT KoMILIeKTa GOHIOB OLIEHOYHBIX CPEACTB
1. Ob6aacTh NpUMeEeHeHUs

Kowmrnekt ¢pongoB ouenounnix cpeacts (POC) mpeaHazHadeH sl MPOBEPKHU
pPE3yJIbTaTOB OCBOCHHUS YYEOHOW MUCHUIUIMHBI (DU3WKA BXOJSIIETO B COCTaB,
npodeccruoHanbHoi 00pazoBarebHOM MporpaMMbl. OObEM 4acOB Ha ayIUTOPHYIO
Harpysky 66.

2 O0BLEeKTHI OLICHUBAHUSA

Kommiexkt @OC no3BosieT OIEHUTD CIASAYIONIHNEe PE3yIbTaThl OCBOCHUS yUeOHOU
JUCHUIUIMHBL B co0TBEeTCTBUU ¢ PI'OC crnenuanbHOCTIM U pabodeit mporpaMMon
JTUCHUTUIMHBI (PU3HKa

yMeTh:

- ONIUCBLIBATh U OOBICHSATH (1)1/131/1%01(1/16 SIBJICHUSI U CBOMCTBA TEJ: MEXaHUUYECKOTO
ABHKCHHA, ABHUKCHUC HeOCCHBIX Tell | HCKYCCTBCHHBIX CIIYTHHKOB 3GMJII/I;
CBOMCTBA rasos, }I(H,Z[KOCTeﬁ " TBCPABIX TCJI; SJICKTPHUYCCKOI'O ITOJIA; ITIOCTOAHHOI'O
QJICKTPUYICCKOI'O TOKA,

- OTJIM4YaTb THUIIOTE3bl OT HAYYHBIX TCOpI/Iﬁ; ACJIaTb BBIBOJAbI Ha OCHOBC
OKCIICPUMCHTAJIbHBIX JTAHHBIX; IIPUBOIAUTL IIPHUMCPLI, IIOKA3bIBAIOIIHUC, YTO:
Ha6JIIOIICHI/ISI N SKCIICPUMCHT ABJIAIOTCA OCHOBOH JJIA BBIABMOKCHHS THIIOTC3 H
TGOpHﬁ, ITO3BOJIAIOT IIPOBCPUTH HCTHHHOCTD TCOPCTUYICCKUX BBIBOJ OB,
(1)I/I3I/I‘-ICCK35[ TCOPHUA OACT BO3MOKHOCTDH O0OBACHATL M3BECTHBIC SIBJICHUS IIPpUPOAbI
N HAYYHBIC (1)aKTbI, MMpCACKAa3bIBATh €IS HCU3BCCTHBIC SIBJICHUS,

- IPUBOJUTH PUMEPHI MPAKTUIECKOTO UCTIOIb30BaHUs (U3HUUECKUX 3HAHUI:
3aKOHOB MEXaHHUKHU, TEPMOJMHAMUKHU U AIEKTPOJUHAMUKYU B SHEPTETUKE;

- BOCIPUHUMATh U HA OCHOBE MOJIYYEHHBIX 3HAHUN CaMOCTOSITENIbHO
olleHUBaTh MH(OpPMaILINIO, cojepKairytocs B coodmenusx CMU, MatepHere,
HAay4YHO-TIOMYJISIPHBIX CTAThsIX.

3HATH:

- CMBICJ TIOHATUMN: (pU3MYecKoe SBICHUE, TUIIOTE3a, 3aKOH, TEOpHs, BEIIECTBO.
B3auMmopencTBre, 3JIEKTPOMArHUTHOE TIOJIE, ATOM, SJIEKTPOH.

- cMbICh (PU3MYECKUX BEJIMYMH: CKOPOCTb, YCKOPEHHE, Macca, CUJa, WMITYJIbC.
Pabora, MmexaHudeckasi SHEprusi, BHyTPEHHsISI SHEPTHsi, a0COII0THAS TeMIepaTypa,
CpelHsAsl KUHETHMYECKas JHEpPrusi YacTUIl BEIIECTBAa, KOJHUYECTBO TEIJIOTHI,
AJIEMEHTAPHBIN AJIEKTPUUYECKUUN 3aPsI; IIEKTPUUECKOE T0JIE; IEKTPUUECKUN TOK.

- CMBICJI (I)I/I3I/I‘—ICCKI/IX 3aKOHOB KJIACCUUYECKOU MCXAaHHKH, BCCMHUPHOI'O TAT'OTCHUA,
COXpaHCHUS OHCPIruMv, HMIIYJIbCa W JBJIICKTPUUYCCKOIo 3apsaja, TCPMOJINHAMHKH,



AIIEKTPOJIMHAMUKH; BKIIAJ] POCCUHUCKHX M 3apyOeXHBIX YYEHBIX, OKAa3aBIIMX
HauOobIIee BIUSHUE HA Pa3BUTHE (PU3UKU.

3 (I)OPMLI KOHTPOJISA U OICHKH PE3YyJIbTaTOB OCBOCHUS

KonTponb u olleHKa pe3yJabTaTOB OCBOCHHS — OSTO BBISBICHHE, H3MEpEHHE,
OLICHMBAaHWE 3HAHUN, YMEHUN (HOPMHUPYIOIIUXCS OOMUX U MPOPECCHOHATHHBIX
KOMIIETEHIIMI B paMKaX OCBOCHHSI Y4€OHOM TUCIUTUINHBI

B cooTBercTBHM C y4eOHBIM IUIAHOM CIELIMAIBHOCTSAM U paboueld mporpaMmmon
peaycMaTpuBaeTCs TEKYIIUH U UTOTOBBIM KOHTPOJIb PE3yIbTaTOB OCBOCHHUS.

3.1 @opMbI TEKYIIET0 KOHTPOJISI

Texymuii KOHTPOJbh YCIIEBAEMOCTH MPEACTABIACT COOON TPOBEPKY YCBOCHUS
yu4eOHOro MaTrepualia, PEeryJsIpHO OCYIIECTBISIEMYI0 Ha TIPOTSDKEHHH Kypca
oOyJeHus.

Tekymuii KOHTPOJb PE3yIbTATOB OCBOCHMSI JUCIUIUIMHBI B COOTBETCTBUM C
paboueil mporpaMMol U KaJeHAAPHO-TEMATHYECKUM IUIAHOM MPOUCXOAUT TPH
MCIIOJIB30BaHUN CIEAYIONIUX 00s13aTeNbHBIX (hOPM KOHTPOJIS:

— BBITNIOJIHEHUE U 3aIUTa IPAKTUYECKUX padoT,
- IPOBEPKA BHIMIOJHEHUS CAMOCTOATEIBHON PabOTHI CTYJEHTOB,
- POBEPKA BBHINIOJIHEHUSI KOHTPOJIBHBIX padoT.

Bo BpeMs mnpoBeneHHs YYEOHBIX 3aHATHA JIONOJHUTEIBHO HCIHOJIB3YIOTCS
cienytromme (HOpMbl TEKYIIEr0 KOHTPOJS — YCTHBIA OIpOC, pEUIeHue 3ajad,
TECTUPOBAHUE I10 TEMaM OT/ACIIbHBIX 3aHATU.

IIpoBepka BbINOJHEHU KOHTPOJIbHBIX padoT

KoHTposibHas paboTa NpPOBOAUTCS C LEJIbIO KOHTPOJS YCBOEHHBIX YMEHUH U
3HAHWI U TOCJIEAYIOMIEr0 aHAJIh3a TUIIUYHBIX OIIMOOK U 3aTPyAHEHUIN CTYAEHTOB
B KOHIIE M3Y4YEHHs TeMbl WM paszfena. CoriacHO KaJeHIapHO-TEMAaTHYECKOMY
wiany Y/ npenxycMOTpeHo NpoBeACHHE CIIEIYIOIINX KOHTPOJIbHBIX paboT:

e Kontponbhas padora Ne 1 mo reme «OCHOBBI TEPMOJIUHAMUKH.
e KonrtposnbHas padota Ne 2. o Teme «3aKOHBI IOCTOSTHHOTO TOKa.
e Kontponbhas padota Ne 3no teme «JIMH3bI».

3.2 ®opma nNpoOMeKYTOYHOM aTTEeCTALMU

[IpomesxyTouHas aTTecTalys 1o yueOHol AucuuIuinge pusuka —aud. 3a4er.
CTyneHTsl JOMyCKalOTCA K clade 3adéra TpU BHITIOJHEHWH BCEX BHUIOB
CaMOCTOSITENILHOW ~ palbOThI, TPAKTHUYECKUMX U  KOHTPOJBHOW  padoT,
NPEeIyCMOTPEHHBIX pabouell mporpaMMold H KaleHAapHO-TEeMaTHICCKUM
IUTAHOM.

[Ipu ycimoBur CBOEBPEMEHHOIO M KAaYECTBEHHOI'O BBIITOJIHEHMS CTYIEHTOM
BCEX BUJOB paldOT, MPEAYCMOTPEHHBIX paboyveil mporpaMMoi.



4 Cucrema ouneHuBanusi koMmiuiektTa P®@OC TeKymero KOHTPOJsS H
MPOMEKYTOYHOM aTTecTauuu

Cucrema OLOCHUBAHUA KaXXA0Ir0 BHIOA pa60T onrcCaHa B COOTBCTCTBYIOIIHX
MCTOJUYCCKHUX PCKOMCHAALIUAX W B CHGLII/ICI)I/IKaI_II/II/I K KOHTPOJIbHbIM pa60TaM 151
UTOTrOBOM aTTcCTaluu.

HpI/I OLICHUBAaHUH Hp&KTPI‘IE?CKOI?I U CaMOCTOSTEIILHOMN pa6OTI>I CTYACHTA
YUUTBIBACTCA CICAYIOIICC:

- KQY€CTBO BBINOJHEHUS MPAKTUYECKOUN YacTh paboThI;

- KauecTBO 0(hOopMJIEHHUS OTYeTa o padboTe;

- KAYECTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIPOCHI MIPH 3aIIUTE PAOOTHI.
Kaxaplid Bu pabOThI OLIEHUBAETCS MO MSITH OAILHOM IIKaJIE.

«5» (OTIMYHO) — 3a NIyOOKOE€ U MOJIHOE OBJIAJICHUE COJEpKaHUEM y4eOHOro
MaTepuaia, B KOTOPOM CTYJEHT CBOOOJHO M YBEPEHHO OPUEHTHUPYETCS; 3a
yMEHUE MPAKTHUUYECKU MPUMEHATh TECOPETUUYECKUE 3HAHMS, BBICKA3bIBATh U
000CHOBBIBaTh CBOM CyxkJeHusd. OreHka «5» (OTJIMYHO) TMpernoiaract
TPaMOTHOE M JIOTUYHOE U3JI0KEHUE OTBETA.

«4» (XopoII0) — eciiM CTYACHT MOJIHO OCBOWJI YU4EOHBIN MaTepuall, BiaJeeT
HAay4YHO-TIOHSITUMHBIM allllapaToM, OPUEHTUPYETCS B U3yYCHHOM MaTepuale,
OCO3HAHHO MPUMEHSET TEOPETUYECKUE 3HAHUS Ha MPAKTHUKE, T'PAMOTHO
u3JlaraeT OTBET, HO CcoJepKaHWe U (QopMa OTBETA HUMEIOT OT/CIIbHbIE
HETOYHOCTH.

«3» (yIOBIETBOPHUTENIHHO) — €CIH CTYACHT OOHApYXUBAeT 3HAHHE U
MOHMMAaHNE OCHOBHBIX TOJIOXKEHUI y4eOHOTO Marepualia, HO M3JIaraeT ero
HETOJIHO, HETOCJIeI0BAaTeIbHO, JOMYCKAeT HETOYHOCTH, B TPHUMCHCHUH
TEOPETUUECKNX 3HAHWK TpPH OTBETE HAa MPAKTHKO-OPUEHTUPOBAHHBIC
BOIIPOCHKI; HE YMEET J0Ka3aTeJIbHO 00OCHOBATH COOCTBEHHBIE CYKICHHUS.

«2» (HEyIOBJIETBOPUTEIBHO) — €CIM CTYIEHT HMEET pPa3pO3HEHHBIE,
OeccUCTEMHbIE 3HAHUA, JONMYCKaeT OIIMOKUM B OIpeAesieHHd 0a30BbIX
MNOHATUH, HCKaXaeT HMX CMbICI; HE MOXET MPAaKTHUYECKH NPUMEHSTh
TEOPETHUYECKUE 3HAHUS.

5.2 UtoroBas olieHKa 3a KOHTPOJIBHYIO pabOTy omnpesensieTcss Kak CpeaHuii 6ai
10 BCEM 3aJaHUSM.

6. BpeMs BbInoJIHEHUs] MUCHLMEHHOI KOHTPOJIbHOI padoThI

Ha BpIMogHEHWE NHUCHMEHHOM KOHTPOJIBHOW paboThl OTBOIUTCA 45 MUHYT.
CpenHee BpeMsi BBITIOJTHEHHUS OJJHOTO 3a1aHusl — { MUHYT.

PexoMeHanuu no noJAroToBKe K KOHTPOJIbHOI padoTe

[Ipy mOATOTOBKE K KOHTPOJBHOW pabOTe PEKOMEHIYETCS HCIOJIb30BaTh
KOHCTEKTHI JICKIIUH, MPAKTUYECKUE TETPAIH
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Komnnexm 3a0anuil 0131 KOHMPOIbHBIX padom
no npeomemy « Pusukay

Koumpononas paboma Ne 1 «Ochobt mepmoOuHamukuy.

Bapuanr 1
1. Tlpu nepenave koamuecTBa TemaoTsl 2* 104 [l 1BHraTensh COBEPIIMI

paborty, paBHyio 5* 10% JI:x. PaccuuraTh H3MEHEHHE BHYTPEHHEH SHEPIHUU
rasa.

2. Jlna uzo6apuoro HarpeBanus 800 mosieii raza Ha 500 K razy
cooOmmi KoauuecTBo TermnoTsl 9,4 M. Onpenenure paboTy raza u
U3MEHEHHUE €r0 BHYTPEHHEW SHEPTUH.

3. Temneparypa Harpesarens 150° C, a xonomunsauka 20° C. Ot
narpesatens B3a1o 10° kJ[k Temnorsl. Kak Benuka pabota, IpoU3BeIeHHAs
MAaIlMHOM, €CJIM MalllMHA UJIeaJIbHAS.

4. MOXHO 71 B METHOW KacCTpPIOJIe PaCIIaBUTh CTAIbHYIO J€Tajlb, €CIU
Temmeparypa miasiaenaus Meau 1083° C, a cramu 1400° C?

5. Has3Bath OCHOBHBIE HampaBieHUs OOpPHOBI C OTPULATENILHBIMU
MOCJIEICTBUSIMU MCIOJIb30BAHMSI TEIUIOBBIX JBUTATEIICH?

Bapuanr 2

1. ITpu u30TEPMUYECKOM MPOLIECCE a3y MEePelaHO KOJNYECTBO TETUIOTHI
2* 108 JIx. Yemy paBHO H3MEHEHHE BHYTPEHHElH sHeprun? PaccunraTs
paboTy, COBEPIIEHHYIO Ta30M.

2. Jlnsa uzo6apuoro Harpepanus 160 r. kuciopoaa Ha 50 K razy
TIIEPEAHO KOJIMYECTBO TEIIOTHI paBHoe 5* 10* [Ix. Onpenenure paboTy raza
Y BHYTPEHHIOIO HEPTHIO.

3. Temneparypa Harpesarens 300° C, a xonomunsauka 30° C. Ot
HarpeBatensa B3sATO 40 k/[x TermoTsl. Kak Benuka padbota, mpousBeaeHHas
MAaIlIMHOW, €CJIM MallliHA UJicaJIbHAas.

4. ITouemy He MOJIY4arOT 0KOTa, €CJIM KPAaTKOBPEMEHHO KacaroTCs
ropsiuero yTrora MOKphIM HajbiieM?

5. Ha3BaTb OCHOBHBIE€ HEJOCTATKHU MCIIOJIb30BAHUS TEILIOBBIX

nBUrarenei?



Konmponvnasa paboma Ne 2. «3aKonvt ROCmOAHHO20 MOKay.

Bapuanrt Ne 1

1 | Yetsipe pe3ucropa conpotuieHreM 2 Om; 4 OM; 3 Om; 6 OM BKITIOUEHBI B
nens. OnpeaenuTs 0011ee CONMPOTUBIICHUE PE3UCTOPOB IIPU
NOCJIEJOBATEIbHOM COEMHEHUHU.

2 | Ha noxone nammnouku Hanucano: 4 B u 0,4 A. Haiftu conpoTuBieHue B
paboueM pekuMe U NOTPeOISIEMYIO MOIIIHOCTbD.

3 | K akkymynsaropy ¢ 3C 50 B u BuyTpenHum conpotuiienueM r =0,5 Owm,
MOAKITIOYMIIN JaMIlouky conpotusieHueM R=100 Om. Onpenenuts cuiny Toka
B 1ICIIH.

4 | AkkymMynsaTOp BHyTpeHHUM corpotuieHueM 0,4 OM paboTaer Ha JaMIIOUKY
conpotusieHuem 12,5 Om. [Ipu sTom Tok B nenu pasex 0,26 A. Onpenenure
OJIC akkyMyJsITOpa U HanpsDKEHUE Ha 3aKUMaX JIAMIIOYKH.

5 | Ecou x 6arapee ¢ DJIC 3 B u BHyTpeHHUM conpoTuBieHueM 2 OM HaKOPOTKO
MOJICOEIMHUTB aMIIEPMETP, TO OH IOKaXeET cuiy Toka 1 A. Onpenenure
CONPOTHUBJIEHUE aMIIEPMETPA.

Bapuant Ne 2

Yeroipe pesucropa conpotupieHueM 3 Om; 2 Om; 5 OM; 6 OM BKJIIOUYEHBI B
1 | menb. OnpenenuTh 00IIee COMPOTURICHUE PE3UCTOPOB TIPU
MOCJICIOBATEILHOM COCIMHECHHM.

2 | Ha bautone ceteBoi naMnbl HakaiuBanusg Hanucado: 220B u 100BT.
HalinguTe cuily TOKa M COPOTHBIIEHUE B padOUeM pexUME.

3 | l'anpBanmueckuii anement ¢ IC 5 B 1 BHyTpEHHUM COMPOTUBIICHUEM T =
0,2 OM 3aMKHYT Ha IPOBOJHUK conpoTtuBieHueM R =40 Om. YUemy paBHa
CHJIa TOKA Ha 3TOM NPOBOJHUKE?

4 | K kucnotHomy akkymynaropy, umeromemy I/1C 205 B u BHyTpeHHee
conpotusieHue 0,2 Om, MOIKIIOUEH MOTPEOUTENH CONTPOTUBIICHHEM 2,6 OM.
OrnpenenuTe TOK B ICTIH.

5 | Ecnu x 6arapee ¢ DJIC 4 B u BHyTpeHHUM conpoTuBieHrueM 2 OM HaKOPOTKO
MOZCOETMHUTD aMIIEPMETP, TO OH IMOKAXET CUITy Toka 2 A. Onpenenure
CONPOTHUBJIEHUE aMIIEPMETPA.

Koumpononas paboma Ne 3 no meme «/ITunzony.

Bapuant Ne 1

1 | Onpenenure ONTUYECKYIO CHITY JIMH3BI, €Clid (POKYCHOE pacCTOSIHUE PaBHO
25¢cMm.

2 | Paccrosinue oT mpeameTa 10 JIMH3BI paBHO 12¢M, a OT JTUH3HI 10
n3o0pakenus — 16¢cM. Onpeaenure ONTHYECKYIO CHITY JIMH3BI U (DOKYCHOE
pacCTOsIHHE.

3 | YBenuueHue coOuparomieit JMH3bI PaBHO 4, PACCTOSHHUE OT MpeaIMeTa J0
uH3bI paBHO 16cM. Onpenennte GOKyCHOE PaCCTOSIHHE.

4 | PaccmaTpuBas mpeaMeT B COOMPAIOIIIYIO JIMH3Y €r0 pacrojaraioT Ha




pacctostHuM 6¢M oT He€. [Ipu 3TOM moayyaroT MHUMOE U300paskeHue, B 3
paza Oouibliie caMoro npenMera. KakoBa ontuueckasi cuiia JUH3bI?

5 | Paccrosinue ot npeamerta o 3kpaHa 60cM. ['1e Hao MOMECTUTh MEXKITY
HUMHU JUH3Y ¢ (POKYCHBIM paccTosiHreM 20cM, 4TOOBI MOIYYUTh Ha dKpaHe
OTUETIMBOE M300paKeHue npeamera’?

Bapuant Ne 2

1 | Onpenenute HOKyCHOE pacCTOSIHUE JIMH3bI, €CJIM ONITUYECKAasl CHJIa pPaBHA
40dnoTp.

2 | Paccrosinue oT npeameTa 10 JUH3bI paBHO 20CM, a OT JIMH3HI 10
nzoopaxxkenus — 30cM. Onpenenure ONTHUECKYIO CHITY JIMH3BI U (POKYCHOE
pacCTOsIHHE.

3 | YBenuueHue coduparomieit JMH3bI PaBHO 3, paCCTOSHHUE OT U300pa’KeHUs J10
uH3bI paBHO 15cM. Onpenenute GOKYCHOE pacCTOSTHUE.

4 | PaccmaTpuBas IpeIMET B PACCENBAIOIIYIO JIMH3Y €0 pPacloJIaratoT Ha
pacctostHuM 8cM oT He€. [Ipu 3TOM MoayyaroT MHUMOE U300pakeHHe, B 2
pa3a MeHblle camoro npeaMera. Kakosa onrtuyeckasi Cuila JIMH3bI?

5 | Paccrosinue ot npeameta a0 skpaHa 3m. ['1e Halo TOMECTUTh MEXK]ly HUMU
JIMH3Y, YTOOBI MOJYYUTh H300pakKeHUE IPEeaMETa, YBEIMUEHHOE B 5 pa3

Texywuit KOHmpob RPOGOOUMCA 6 opme mecma nocie U3y4eHus
pazoena.
Tect o paszgesy "CBeroBble siBjieHUA"
(1 Bapuanr)
1. Ha pucynke noka3zano (0e3 co0roaeHus MacuiTtada) B3auMHoOe
pacnosaoxenue Coanna, 3emuin v JIyHbl B HeKOTOpPbIii MOMeHT. BbiOepuTe
NpaBUJIbHOE YTBEPKICHHE:

a) JIlyna B yka3aHHbBII MOMEHT HAXOAMUTCS B TEHU 3E€MJIU.

0) Ha 3eme B yka3aHHBIH MOMEHT HaOJIOJa€TCsl COJTHEYHOE 3aTMEHUE.
B) C noBepxHoctu JIyHbI B yKa3aHHBIA MOMEHT MOKHO yBuAeTh CoJHIIe.
r) C noBepxHOCTH JIyHBI B yKa3aHHBII MOMEHT BHJIHA "MHEBHas" 4yacTh
MTOBEPXHOCTH 3€MJIH.




2. Ha pucyHKe noKa3aH CBeTOBOM JIy4, NaJA0LINH HA MJIOCKOE 3epPKAaJIo.
Bei0epuTe NpaBUJIbHOE YTBEPKIACHHE.

[

PP, ///,77
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a) Yroa nmajgeHus Jiyda Ha IIOBEpXHOCTh 3€pKajla MEHbLIE 45 IrpaLycoB.

0) Yron orpaxxeHus Jiyda OOJbIIIE yriia MajeHus.
B) OTpa’keHHBIH JIyY JIEKUT B IUIOCKOCTU PUCYHKA.

r) YroJ najieHus Jy4ya Ha MOBEPXHOCTH 3epKaja MeHbIe 30 rpaaycos.
3.Korjaa 3a OKHOM CTE€MHEJI0, MAJIbYUK BKJIKYHJI HACTOJbHYIO JIAMITY.
Bri0epure npaBUIbHOE YTBEP:KICHHE.

a) CBeT JaMIIbl UCTIBITHIBAET 3€PKATIBLHOE OTPAXKEHHUE OT OEJIOro JIucTa OyMard.
6) CBeT J1aMIbl pacIpOCTPaAHSIETCS B BO3/IyX€ MPSMOJIMHEIHO.

B) CBeT J1laMITbl HCTIBITHIBAET PACCESTHHOE OTPAKEHHE OT 3epKaja.

r) Jlamna siBiisieTcs €CTeCTBEHHBIM HCTOYHUKOM CBETA.

4.Ha pucyHKe OKa3aH CBETOBOM JIy4, NaJAI0LINI HA IJIOCKOE 3ePKAaJIo.
Bri0epure npaBU/IbHOE YTBEP:KICHHE.

a) OnTruyeckas IOTHOCTh CpeJibl 2 OO0JIbIIE, YeM ONTHYECKas MIIOTHOCTh cpeabl 1.
0) Yron npenomiienust Jiyda 6odbiie 45 rpagycosB .

B) Yrou magenus jgyda 6osibiie 60 rpaaycos.

r) CkopocTh cBeTa B cpezie 1 MeHblie, 4eM B cpefe 2.




5.Ha pucyHkKe u300pa;xeHa, HAXOASAMIASICSA B BO3/lyXe CTEKJIAHHAS JIUH3A.
Ilepen mun30ii HaxoauTcs npeamMer AB. OTMeTbTe, KaKkoe U3 CJeAyIOIIUX
YTBEP:KICHUN MPaBUIbHOE.

a) JIu"3za pacceuBaroias.

0) U3o0paxenue npeaMera B JUH3E ICHCTBUTEIBHOE.

A

B) M300paxkeHune npeaMeTa B JUH3E YBEIUUYCHHOE.

r) M300pakeHue nmpeamMera HaxoAUTCsl MEXKy JIMH30M U €€ TJIaBHBIM (DOKYCOM.
6.Ha pucynke u3o0paskeHa HAXOAAIIASICA B BO3AyXe CTEKJISIHHAS JIMH3A.
Cnpaga oT JIMH3bI HAXOAUTCSH UCTOYHHUK cBeTa. BoiOepuTe npaBmwibHoe
yTBep:KIeHue.

a) JIunza naér MHUMOE N300paKeHrEe UCTOYHUKA CBETA.

0) PacctosHre Mex 1y TUH30M U U300paKEHUEM MEHbIIIE TBOWHOTO (hOKYCHOTO
PACCTOSIHUS JIMH3BI.

B) JIyuu, najiaronme Ha IMH3Y NapajuiesibHO IJIaBHOW ONTUYECKON OCH, MOCIIe
IIPEJIOMIICHUS B JIMH3€E PACCEUBAIOTCA.

r) JIunza cobuparomas.

7. Ha pucyHKe H300pakeHbl IJIOCKOEe MeTa/uIndecKoe 3epkajio BC u
JaMnoika A. Bei0epure npaBuibHOe YyTBEpKIACHHE.

a) 13 Touku G MOKHO YBHUJIETh JAMIIOUKY.



0) U3 Touku D He BUIIHO N300payKeHUS TaMIIOUKH B 3€pKaJIe.
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B) U3 touku E MOXXHO yBHIETh H300pakeHHE JTaMIIOYKHU B 3€pKaje .

r) U3 Touku F M0okHO yBHUIETh N300pakeHNE JTaMIIOUKHU B 3€pKae.

8. Ha coOuparouryro JuH3y BI0JIb €€ IVIABHOI ONTHYeCKOi 0CH majgaer
NapaJuleJIbHbINA MY4Y0K cBeTa. OnTrn4yecKas CHJia JUH3bI PABHA 5 THONTPUAM.
Bri0epure npaBU/IbHOE YTBEP:KICHHE.

a) Ecau onmycTuTh NTMH3Y B BOJly, ONITUYECKAs CHJIA JTMH3bI H3MEHUTCA.

0) [Tocne npenomiienus yuu nepecekyrcs B 10cM OT JIMH3BI.

B) POKYCHOE PacCTOSIHUE JIMH3bI paBHO S0cCM.

r) PaccTosnne Mexy riaaBHbIMU (POKycaMu JIHH3bI paBHO 20cM.

9. Yroa nageHus jJiy4a yepes3 BO31yX Ha MOBEPXHOCTH CTeKJa paBeH 60
rpaaycos, yroJ npejomiienusi pasex 30 rpaxycam. Boidepure npaBuibHoe
yTBep:KIeHHe.

a) I[lokazarens mpenomIIeHHs TaHHOTO cTekJia Oombiie 1,7.

6) CxopocTh cBeTa B JaHHOM cTekiie MeHbIne 150000xm/4.

B) OTpakeHHBIN U PETOMIICHHBIN JTy4 B JAHHOM CITydae COCTaBJISIOT yroi 45
IpagycoB.

r) [Tagaromuii 1 MpenToOMIIEHHBIN JIyYd HE JIekKaT B OJHOMN MIIOCKOCTH

10. ba0yumika He MOKeT YUTATh KHUI'Y 0€3 0YKOB, €CJIM PACCTOSTHHE OT KHUIH
10 riaa3 merbuie 40 cm. BoiOepure npaBuJibHOE yTBEpPKIACHUE.

a) Eciiu 6a0y1ika nepeBeAET B3I ¢ KHUTH Ha BETKY JIepeBa 3a OKHOM,
BBIITYKJIOCTh XPYCTaJINKa HE U3MEHUTCS.

0) baOy1ike HeOOXOIUMBI OUYKH C PACCEUBAIOIIUMHU JIMH3AMH.

B) Ha cetuatke oOpaszyercs nepeBEpHyTOE N300paKEHNE TEKCTa.

r) babymika ctpamgaer 61M30pyKOCTHIO.

11. Ha pucynke n3zo0paskennl npeamer AB u ero nzoopa:xxkenune A1B1
MOJIyYE€HHOE C MOMOIIBIO0 JIMH3bI. PaccTosiHre MeXK1y JIMHUAMH CETKH PAaBHO 5
cM. BeiOepuTe npaBuiIbHOE YTBeEpKACHHE.

a) PaccrosiHue oT 1uMH3bI 70 npeaMera meHblie 20 cm.

0) JInnza paccenBaromas.
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B) M300paxenne A1B1 neiicTBuTeNnbHOE.

r)OnTuueckas cuiia JuH3bI Oosibiie 1oTp.

12. CBeua BbIcOTO# 10 cCM HAXOAUTCS HA IJIABHOI ONTHYECKOI OCH
codouparwiueii JuH3bI ¢ GokycHbIM paccTosinuem 30 cm. Paccrosinue oT cBeun
10 JuH3bI 90 cMm. BoiOepuTe npaBuJIbHOE YTBEP KIEHHE.

a) M300paxkeHne HaXOUTCS HA PACCTOSIHUU S5CM OT JIMH3BI.

0) BricoTa nzobpaxkenus paBHa 20cM.

B) JIun3a ga€t nercTBUTENbHOE N300paKEHNE CBEYH.

r) Eciu 3akpbITh pyKO# NOJIOBUHY JIMH3BI, U300payKeHUE YMEHBIITUTCS B 2 pasa.

(2 Bapuanr)

1. B Teuenue Bcero aust He00 0e300/1auHO. BriOepuTe NpaBUIbLHOE
yTBep:KIeHue.

a) UeM BBbIIIE€ COJTHIIE HAJl TOPU3OHTOM, TEM JJIMHHEE TEHU MTPEAMETOB.

0) ConHeuHbIe Ty4H 3€pKAIBHO OTPaXKaIOTCsl OT OETOHHOM TITUTHI.

B) MeHblIIle BCEro HarpeBaroTcs T€ MOBEPXHOCTH, HA KOTOPHIE COJIHEUHBIE JIyUH
MaJaT NEPHEHIUKYISPHO.

r) CoJiHIIE - €CTECTBEHHBIM UICTOYHUK CBETA.

2. CBeTOBOI1 J1y4 NaJaeT HA [IAAKYI0 IUIOCKYI0 I1acTuHy AB. BriGepure
NPaBWIbHOE YTBEPKICHUeE.

a) OTpaxeHHBIN JTy4d MpouaET BoIte ToUkU D.

D
@

C
&

0) OTpa’keHHBIN Ty JIC)KUT B IJIOCKOCTU PUCYHKA.
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B) YTroJ nmajieHus Jiyya Ha IJ1acTuHy MeHblie 30 rpaaycos.

r) OTpakeHHbIH JIy4 npoiaeT Huxke Touku C.

3. Houbl0 KpbITHIH OacceiiH OCBelIaeT 0Ha JaMna. BoiOepure npaBmibHoe
yTBep:KIeHHe.

a) B Boze ckopocTh cBeTa 0oJbllie, YeM B BO3yXE.

0) Ha 3epkanbHol ri1agu BoAbl 00pasyercs JeHCTBUTENbHOE H300paKeHUe
JIaMIIBI.

B) YTOJ najieHus Jiy4a - 3TO yroj MEXAy NaJatoluuM JIy4OM U MEepHIEeHIUKYISIpOM
K TIOBEPXHOCTH BOJIBI.

r) [Ins nagaronux Ha BOAY Jy4yel yroJ NpeaoMiIeHus OOoJIbILIE yriia MaieHHs.

4. Ha pucyHke moka3aH CBeTOBOIi J1y4, NPOXOISIIUIl rPaHuIly pa3aesia IByX
NPO3pavyHbIX cped. BoiOepuTe npaBuiIbHOE YTBEP:KICHUE.

a) Yron nmajaenus yda 6omnsire 60 rpagycoB

0) OnTuyeckas MIIOTHOCTH Cpeibl 2 0O0JIbIIE, YEM ONTHYECKas IJIOTHOCTh CPEIbI
1.

B) YT0J nagenus sy4da 6osbiie 45 rpaaycos.

r) CkopocTh cBeTa B cpeie | MeHblie, 4eM B cpefe 2 .

5. Ha pucyHke noka3zaHbl riiaBHasi onTuieckasi ocb MN JIMH3bI M X0/ Jy4a 1,
NMPOXOASIIero Yyepes JuH3y. PaccTosiHue MeK1y JUHUAMM ceTKH paBHo 10 cm.
Bri0epurte npaBuiIbHOE YTBEP:KIEHHE.

a) JIro6oi1 s1yu, npoxoasmuii yepe3 Touky O, He U3MEHSET CBOETO HAINPABJICHMUS.



0) Eciu mpeamer pazmectuTh Ha pacctossHuM 10 cM OT JIMH3BL, IMH3A AACT
JEHCTBUTENBHOE N300payKEHUE 3TOTO MPEAMETA.

1
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B) JIuH3a pacceuBaromiasi.
r) OnTuyeckas cuja JIMH3bI 00JIblle 6 JUOTTPUIA.

6. C noMomb10 coduparonieil JIMH3bI NOJIYYAKT n300pakeHue npeamera AB.
Paccrosinue Me:xxay cOCeTHUMM JUHUSMHU CETKH PaBHO 5 cM. BriGepure
NpaBUJIbLHOE YTBEPKIEHHeE.

a) Jlyu, npoxonaiuii yepe3 ONTUYECKUIA IIEHTP JIMH3bI, U3MEHSET CBOE
HaIpaBJICHUE.

0) OnTudeckas cuia JUH3bI 00JbIe 4 AITp.

A4

B
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B) M300paxkenue nmpeamera AB ymMeHbIIEHHOE.

r) U3o6paxenne npeamera AB MHUMOE.

7. Manbuuk cdororpagupoBa’l NponjbIBaBIINM 110 PeKe TEIJI0X0/.
Bri0epure npaBu/IbHOE YTBEP:KICHHE.

a) O0bexTUB (hoToanmapara ACHCTBYET Kak OJJHA pacCcerBarolas JUH3a.

0) C noMouIpI0 00bEKTUBA MOJIYYEHO MHUMOE H300paKeHHE TEII0X0/1a.

B) C nmomo1ipio 00bEKTUBA MOTYYEHO YBEIMYEHHOE N300paKEHUE TEMI0X0/1a.
r) Anadparma o0ObeKkTHBA MO3BOJIAET JO3UPOBATh KOJIMYECTBO CBETA,
MOMNaJaoIIero Ha (POTOIIEHKY.



8. B Bo31yxe HaxoauTcs coduparomas JJuH3a ¢ GoKycHbIM paccTossaueM 10
cM. B eé riiaBHblii GOKyC MOMECTH/IN CBETAIIYIOCS TOYKY. BoiOepure
NPaBWIbHOE YTBEPKICHUE.

a) Ecnu cBetliytocs TOUKy OTOABUHYTH Jlajbllie OT JUH3bI HAa 10 cM, paccTosiHHe
MEXTy TOUKOM 1 €€ n300pakeHueM OyaeT paBHO S0cM.

0) OnTuueckas cuiia TMH3bI He paBHa 1InTp.

B) PaccrosiHue mexay riaBHbIMU (DOKycaMu JIMH3BI paBHO 10cM.

r) JleiicTBUTENbHOE N300pAXKEHNUE CBETAIICUCS TOUKM HAXOJIUTCSI HA PACCTOSIHUU
20cM OT JTUH3BI.

9. Majib4uK, KOTOPBIH M0JIb3yeTCs 0YKAMHU C PACCEUBAIOIINMH JTHUH3AMM,
ynTaeT KHUTY. BoiOepuTe NpaBWiIbHOE YTBEP:KIEHUE.

a) Masibuuk cTpagaeT 1aJbHO30PKOCThIO

6) Ha cetuaTke rmaza oOpa3yercs npsimoe n300paxeHne TeKCTa.

B) Ha ceTuarke rnasa o6pasyercst MHUMOE U300pakeHUE TEKCTa.

r) Eciin Manbunk nepeBenET B3I CO CTPAHUIIBI KHUTH HA MTOTOJIOK, ONITUYECKas
CuJia €ro rjia3a yMEHbIINUTCS.

10. Ha pucyHke nmoka3aHbl IJIaBHas onTu4yeckast ocb MM JIHH3bI, HCTOYHUK
cBeTa A u ero usodpaxenue Al. Paccrossnue Mexay JUHUAMHU CETKH PABHO
10 cM. BbiOepuTe npaBuJIbHOE YTBEPAKACHHUE.

a) [Ipsimast AA1 mpoxoauT yepe3 ONTUYECKUM LIEHTP JTUH3BI.

0) N3obOpaxxenue Al siBnsieTcst ACUCTBUTEIIBHBIM.

A

B) JInH3a paccenBaromas.

r) ®okycHoe paccTosIHUE JIMH3BI 0OJIbIIIE 25 CM.

11. Ha pucyHke nokasansl npeamer AB u ero usodopaxenue A1B1,
MOJIyYEeHHOe NP MOMOIIH JIMH3bI. PaccTosiHue Mexkay JIMHUSIMHU CETKH PABHO
1 cMm. ITocTpouB X0 MPOXOAAIIMX Yepe3 JIUH3Y Jydeild, Bbl0epuTe NpaBuIbHOE
yTBep:KIeHHe.

a) Paccrosnue ot nzobpaxenus A1B1 go auH3b1 60mbIIE 5 CM.

A

BI | BI_
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0) ®oKyCHOE pacCTOSTHUE JIMH3BI OOJIbILIE 5 CM.



B) PaccrosiHue ot npeamera AB 10 TUH3BI MEHBLIE 8 CM.

r) JIunza cobuparomiasi.

12. {5 a3pooToCHLEMKM NPUMEHAIOT (poTOANNAPAT, Y KOTOPOro oKycHOE
paccrosinve 00bekTUBa paBHO 30cM. BoiOepuTe NpaBUILHOE YTBEPKIACHHE.
a) I[Ipu adpodoTocheMke paccTosiHUE OT OOBEKTHUBA JI0 TUIEHKHU TOJHKHO OBITH
Oompiie 15cm.

0) Ilpu potorpadupoBanry 0OBEKTUB CO31AET HA TUIEHKE MHUMOE M300pakeHHE
peaIMeTa.

B) Eciin npeamer HaxoauTcs Ha pacctossHuM 90cM OT 0OBEKTHBA, TO PACCTOSIHUE
OT 00BEKTHBA JI0 U300PaKEHHUS 3TOTO MPEAMETa PaBHO 45¢M.

r) Ecnu mectHOCTB oTOorpadupyror ¢ BBICOTH 1,5kM, n300pakeHre Ha IIICHKE
yMeHbIIeHO npuMmepHo B 5000 pas.

TecT k ypoky 1o Teme: «CTpoeHue TBEPIbIX, :KUIKUX U ra3000pa3HbIX TeJD)
1.Bvioepeme ocnoenvie nonosxicenus MKT

Bce Tena coctoaT u3 yacTuil

Bce BenecTBa Tekyun

ConHile Bpalaercst BOKpYT 3eMJIU

Yactuipl 0eciopsAI0YHO ABUXKYTCS
JlelicTBHE HANPABJIEHO BJIOJb OJHOM MPAMOMN
YacTuupl B3auMOAEHUCTBYIOT IPYT C IPYyTOM
2.Monapuoit maccoii Ha3vleaemcs

ook wnE

1. macca oJIHOI MOJIEKYJIbI raza
2. Macca OJHOro rpaMMa yriepoja
3. Macca BeIIecTBa B3STOro B KOJuuecTBe 1 MOJIb
3.C yeenuuenue memnepamypvl UHMEHCUBHOCHb OPOYHOBCKO20 0BUIHCEHUA

1. Pacrer
2. YMeHbIIIaeTcst
3. Ocraercsa HE U3MEHOU
4, VYBennuuaetcs B 10 pa3
4.Ymo xapaxkmepu3syem 2a3000pa3nvle mena

CoxpansioT popmy

MoryT HEOrpaHUYEHHO PACIIUPATHCS

CoxpaHsioT 00beM

He coxpansitot popmy

He coxpanstoT 00bem

. YIapel MOJIEKYJI O CTEHKH COCYy/ia CO3Ar0T IaBJICHHE
5. ‘Imo xapaxkmepu3syem HcuoKue meina

ook whE

1. Tekyun
2. Coxpansitot popmy
3. Manocxumaemsl



4. MoryT HEOrpaHUYEHHO PaCIIUPITHCS
5. Her BepHbIX OTBETOB
6.4mo xapaxmepu3syem meepovie mea

He coxpansiot popmy

Coxpanstor popmy

He coxpansitot 00bemM

CoxpaHsioT 00beM

PacnonoxeHnue MoJIeKyJ IPeICTaBIIET COOON KPUCTAJUIMUECKYIO PEUIETKY
MoryT HeOTrpaHUYEHHO PACIIUPATHCA

7.0muocumenvno moaexkyaapnas macca yenepooa pasna CO:

1. 16
2. 22
3. 34
4. 44
8.Ilocmoannan Asozaopo pasna

1. 6,02*10cTenenn23
2. 8,31*10cTenenul9
3. 1,6*10crenenu-19
4. 6,002*10cTencHn26

9.jlu.d)d)y3u}l

onkwbdrE

1. paccrosiHue, MPONJEHHOE MOJIEKYJION 3a OMPEICIICHHOE BpeMs

2. CIIOCOOHOCTH BEIIECTB HEOTPAHWICHHO PACIITUPSITHCS

3. TpeBparieHue KUIKOCTH B T1ap

4. TPOHMKHOBEHHE MOJICKYJI OJTHOTO BEIIECTBA B MEKMOJIEKYIISIPHOE
MPOCTPAHCTBO APYroro BElleCcTBa

10.Cunvt npumstceHus Mexcoy MoaeKyi1amu HanpasieHvl

1. BmpaBo
2. B IIPOTUBOMOJIOXKHBIE CTOPOHBI
3. HaBCTpeuy IpyT APYTY
4. BIEBO
TECT no teme «IIpumecHasi npoBOAMMOCTb, TEPMUCTOPLI M (POTOPE3UCTOPBHI,
3JIEKTPUYECKHUI TOK B BAKYyMe»

1. Ilpu koMHaTHOM TeMnepaType Ha 1¢M? NpUXoaAUTCS CBOOOTHBIX
3JICKTPOHOB

1)10% 2)10%* 3)10%

2. Ecin y npuMecH 4UCJIO 3J1eKTPOHOB aTOMa 00JIblIe, YeM YHCJI0
3JIEKTPOHOB NOJYIIPOBOIAHUKA, TO IPOBOAUMOCTDb ABJIAETCH

1)coOGCcTBEHHOM 2)aKIIenTOPHOM 3)10HOPHOMN

3. Ecin no1ynpoBoAHMKH UMEKT YHCJI0 3JIEKTPOHOB 00JIblIIe, YeM YHCJI0
AbIPOK, TO OHH



1)n-tuna 2)p-tuma 3)S-tuma

4. Ecam y npuMecH YUCJI0 3JIEKTPOHOB aTOMa MeHbIIle, Y4eM YUCJI0
3JIEKTPOHOB MOJIYIIPOBOIHUKA, TO POBOAUMOCTH SIBJIAETCS

1)coOcTBeHHOM 2)aKIenTOpHOW 3)10HOpHOM

5. Ecau mos1ynpoBOIHUKH MMEIOT YHUCJI0 AbIPOK 00JIbllIe, YeM YHCJI0
3JIEKTPOHOB, TO OHH

1)n-tuna 2)p-tuma 3)S-THma

6. 3aBHCHMOCTH CONPOTHBJIEHUSI OT TEMIIEPATYPHI UCHOJIbL3YIOT B

1)repmucTopax 2)Tpan3ucropax 3)doTope3ucTopax

7. 3aBHCHMOCTDH CONIPOTHUBJIEHHUSI OT OCBEIIEHUs UCIOJIL3YIOT B

1)repmucTopax 2)Tpan3uctopax 3)doTope3ucTopax

8. C moMoIbI0 KAKOr0 YCTPOHCTBA MOKHO U3MEPUTH TEMIIEPATYyPy
ra3oBoil ropeJjiku?

1)repmuctop 2)tpanzuctop 3)dorope3uctop

9. C noMo1IbI0 KAKOI0 YCTPOHCTBA MOKHO KOHTPOJMPOBATH pa3Mepbl
aeraje?

1)repmuctop 2)rpan3uctop 3)hoTope3ucTop

10.ITpoBOAUMOCTH MOJIYNIPOBOAHNUKOB IMPH OCBEIIEHUN €r0 MOBEPXHOCTH

1)ocTaércst HEM3BMEHHOU 2)yMEHBIIAeTCsl 3)yBEIMUYUBACTCS

11.C noMoub10 KaKoro yCTpoiicTBa MOKHO U3MEPUTH TeMIIEPATYPY
MO4YBbI?

1)repmuctop 2)tpanzuctop 3)dorope3uctop

12.Kakue u3 3J1eMEHTOB MOKHO BBECTH B KauecTBe IPUMeECH sl
repMaHusi, YTOObI MOJYYUTH FIEKTPOHHYIO IPOBOAMMOCTD ?

1)pochop 2)rammmit 3)mbimibsik 4)uHauil S)cypbma

13.BakyyM — 3TO NPOCTPAHCTBO, B KOTOPOM

1 )MOIeKyJIbI IPOJIETAIOT OT OJHOM CTEHKH COCYy/Ia K APYTrOM HE UCTIBITHIBAS

COYIapEeHUH IPyT C APYroM

2)B cOCyJie HET HU OJTHOM MOJIEKYJIbI

3)MOIEKyJIbI HAXOSATCS B HETIOJABUKHOM COCTOSTHUU WJIH JIBUTAIOTCS C

ITOCTOSIHHOM CKOPOCTBIO

14. TIpoBOAUMOCTH B BAKYyM€E MOKHO 00€CTeYUTh ¢ MOMOIIbIO BBEIeHHU S
HUCTOYHHMKA

1)cBOOOHBIX YacTUI] 2)MOABMKHBIX YACTHI] 3)3apsiKEHHBIX YaCTHI]

15. TepM03JI€eKTPOHHAS IMUCCHS — ITO NMPOLECC UCTIAPEHNS] FJIEKTPOHOB C
NMOBEPXHOCTH METAJLJIOB NPH TeMIlepaType

1 )ucnapeHust MOJIEKYJI MeTajljla 2)HarpeBaHusl MeTalia 3)IJIaBJIeHHUs] MeTasia

16.UcnmyckaeMble METALJIOM JIEKTPOHBI 00Pa3yl0T BOKPYT 3JIeKTPoaa

1 )271eKTPOHHYIO TOBEPXHOCTh 2)3JEKTPOHHOE 00J1aK0 3)3JIEKTPOHHBIN CIION

17.C noBbllIeHHEM TEMIIEPATYPHI MeTAJLJIA IIJIOTHOCTH 3JIEKTPOHOB

l)yMenbiaeTcs 2)ocTaéTcsi HOCTOSIHHON 3)yBeJIUYMUBAETCS

18.K oqHOCTOpPOHHEH NMPOBOAUMOCTH NPUBOIAUT Pa3TudUe MEKIY

1)X010IHBIMU 3TEKTPOJAMU 2)TOPSUYUMH JIEKTPOJIaMH 3 )XOJIOAHBIM U

TOPSYUM DJICKTPOJAMHU



19.11pu NOAKIIOYEHHUIO JIEKTPOIOB K HCTOYHUKY TOKA MEKIy HUMH
BO3HHKAaeET
1)371eKTpOMarHUTHOE 1OJIe 2)MarHUTHOE MoJie 3)3JIEKTPUYECKOe T0JIe
20.11ox neficTBMEM 3TOIO0 MOJISA YACTH JIEKTPOHOB JIBUKETCH K
1 )ropsiaeMy 371€KTpoIy 2)XOJOJIHOMY JIEKTPOAY 3)CTEHKE cocya
Tect mo Teme «BoJIHBI»
1. Yro Ha3BIBaIOT BOITHOM?
B 4éM cocTout paznuune Mex1y MpOAOIbHON U MONEPEYHON BOJHOM?
KakoBbI OCHOBHBEIE 0COOEHHOCTH BOJIHOBOI'O JIBHUKECHUA?
Yto Ha3BIBAIOT JJIMHOUN BOJIHBI?
Kak cBsi3aHa CKOpOCTb BOJIHBI C JJIMHOM BOJIHBI?

[To xkakoMy HampaBJICHHUIO BOJHBI PACTIPOCTPAHSIIOTCSA B PE3MHOBOM IITHYpe?

No gk wd

UTO MpOUCXOAUT C MEPEHOCUMOM SHEPTUEH 110 MEpe YAAICHUS OT

UCTOYHUKA?

8. Kakyro BOJHY Ha3bIBAIOT TUIOCKOH?

9. Kakyro BoIHY Ha3bIBaIOT C(hepUICCKO?

10.ITouemy B Ta3ax M JKHJIKOCTSX HE CYIIECTBYET MOMEPEYHBIX BOITH?

11.B kako¥# cpejie BOJIHbI HEBUIUMBI?

12.Kakue xone6anust siBISIOTCA aKyCTUUECKUMU?

13.Kakwue Tena B OKpy»KaroIieil cpejie co3aatoT 3ByKOBYIO BOJIHY?

14.B kako¥ cpejie 3ByKOBBIE BOJHBI PACIIPOCTPAHSTCS HE MOTYT?

15.C noMo1ibio 4ero Ml MoJy4aeM HauOoJbIIee KOJIMYECTBO HH(pOpMaIuu?

16.0T 4ero 3aBHCHUT CKOPOCTH 3BYKa B BO3ayxe?

17.T'ae ckopocTh 3ByKa OOJIbIIIE: B BOAE WM BO3TyXe?

18.YT0 MOKHO BBIYHMCIUTH TIO H3BECTHON YacTOTE KOJICOAHUI U CKOPOCTH
3ByKa?

19.Kak Ha3bIBaIOT OTpaKEHHBIE OT MPEAMETA 3BYKOBBIE BOJIHbI?

20.Yto siBrisieTcs rI1aBHBIM 3HAYEHUEM 3BYKa?

Tect o Teme
«CBEXITPOBOJIMUMOCTb, QJJIEKTPUUYECKHN TOK B ITOJYITPOBOJHUKAX>»
1. CBepxnpoBogumMocTh Obli1a OTKpPbITa B 1911 roay
1)/ >xoynem-Jlenmem
2)boitnem-Mapuorrom
3)Kamepaunr-OHHecom
2. OH NpoBOAMJI ONBITHI MO OXJIAKIEHUIO PTYTH B KHIKOM
1)Bonopone
2)renuu
3)xucnopone
3. CBepXnpoBOoAUMOCTb HA0JII0/1aJ1aCh IPU OYe€Hb HU3KHUX TeMIlepaTypax
1)-25 K



2) 0K

3)25 K

4. B kakoM roay Obljia OTKPbITA BHICOKOTEMIIEPATYPHASA
CBEPXIPOBOAUMOCTD?

1)1886

2)1986

3)1968

5. [MoaynpoBoAHUKH HaNboJIee OTIUYAIOTCA OT MPOBOIHUKOB
XapaKkTepoM 3aBUCMMOCTH MPOBOIUMOCTH OT

1 )remmniepaTypsl

2)JIMHEMHBIX Pa3MEPOB

3)XUMHUYECKHUX CBOMCTB

6. OnbITHI NOKA3LIBAKOT, YTO y/ieJIbHOE CONPOTHBJIEHUE C YBeJIHYEeHHEM
TeMIepaTypbl pe3K0 YMEHbIIAETCSH Y TAKUX BelleCTB KaK

1)cenen, kpemMHuUM

2)cepedpo, 30J10TO

3)repmanuii, Meib

7. BajleHTHOCTH KpeMHHSI 03HAYAET, YTO BO BHeLIHeH 000/104Ke
coep:kuTca 4 ¢i1ad0 CBA3aHHbIX

1)npotoHa

2)HeUTpoHa

3)anexTpoHa

8. IMoaynpoBOHUKH MPH HU3KHUX TeMIlepaTypax TOK

1)ciabo mpoBoOAT

2)XOpOoWIO MPOBOJAT

3)He mpoBOAAT

9. Ilpu HarpeBaHNH MOJYNPOBOJIHUKOB MOBBHIINIAETCS IHEPTHUSs

l)noreHunanbHas

2)KWHETHYECKast

3)renoBas

10.1Tpu narpeBanuu noaynpoBoannka ot 300K g0 700K uncsio cBo00aHbIX
3JIEKTPOHOB yBeanuusaercst ot 101 1o

1) 1077

2) 10%#

3) 10%

11.T1pu pa3pbiBe CBsI3M 00pa3yeTcss BAKAHTHOE MECTO ¢ HeI0CTAKIIHM
3JIEKTPOHOM, €r0 Ha3bIBAIOT

1)apipka

2)oTBepcTHE

3)mycrota

12.TIpoBOAUMOCTH MOJIYNTPOBOIHUKOB HA3bIBAETCS

1 )IpOTOHHO-3JIEKTPOHHOM

2)371IeKTPOHHO-ILIPOYHOMN

3)31eKTpOHHOM



[IpakTnueckue 3aHATHUS 1O (U3MKE MpPEIHA3HAYCHBI JJISI CTYyJIEHTOB 3
kypca CIIO mo cnenuansHoctu: 43.01.09 «IloBap, konautep». Ha kypc
orBefieHo 18 wacoB. [lpemmaraemblii Kypc OCHOBaH Ha 3HaHUSX U YMEHUSX,
MOJIYYEHHBIX CTYJIEHTAMU MPU U3YYeHUH (PU3UKU HA TEOPETHUUECKUX 3aHATHUSX.

eau v 32124 NPAKTHYECKUX 3aHATHM

" pa3BUTHUE T[I03HABATEIBHBIX HWHTEPECOB, MHTEIUICKTYaIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEH B Ipoliecce perieHus: GU3nIecKux 3a1ad u
CaMOCTOSITENILHOTO MPUOOPETEHUS HOBBIX 3HAHUIA,

" BOCHUTaHUE JyXa COTPYAHMYECTBA B IIPOLIECCE COBMECTHOTO
BBITIOJTHEHHMSI 3a/1a4, BHITIOJIHEHUSI CAMOCTOSITENIbHBIX paboT;

"  yMETh NPUMCHATHh 3HAHUS MO (U3UKE IS OOBSICHCHUS SIBICHUI
OPUPONIbI, CBOWCTB BEIIECTBA, peHIeHUs (UINYECKUX 3ajad,
CaMOCTOSITEIFHOTO TPUOOPETEHHs] M OLEHKU HOBOM HHQOpMAIUH
bu3nuecKoro coJiepKaHus, UCIOJIb30BAHUS COBPEMEHHBIX
UH(OPMAITMOHHBIX TEXHOJIOTHH,

" JCIOJIb30BAaHUE MPUOOPETEHHBIX 3HAHUM W YMEHHM IS pelIeHUs
MPAKTUYECKUX, )KU3HEHHBIX 3a/1a4.

Kypc mnpakTuueckux 3aHATHA  TPEXJIEe BCEro OPUEHTUPOBAH  Ha
pa3BUTHE Y CTYJICHTOB HHTEpEca K 3aHSITHIM, Ha OPTaHU3AIUIO0 CAMOCTOSITEIILHOTO
MO3HABATEJILHOTO IPOLECCa U CAMOCTOSITEIbHOM MPAaKTUYECKON JIeATeNbHOCTH. B
COOpHUKE MpPEACTABICHA CUCTEMa 3aJa4 MOCTENEHHO BO3pacTaroOUIel CI0XHOCTU
3a Kypc (PM3UKH CpPEAHEW IIKOJBI. 3aHATHUS MO PEIICHUIO TEOPETUYECKUX 3a7ad
JAI0T BO3MOXKHOCTh 00€CIEYUTh CTYJEHTOB MaTepuajaMu ISl CaMOCTOSTEIbHOU
paboTsl. C 3TOH 1LIeNbI0 Tocie pa3dopa ABYX- TPEX KIIOUEBBIX 3a7ad Ha 3aHATUU
1EeJIeCO00pa3HO JaTh KOMIUIEKT 3aad MO JAaHHOW Teme ISl CaMOCTOSITENIbHOU
paboThI C 0053aTENbHBIM MOJHBIM TUCEMEHHBIM 0(OPMIIEHUEM.

[IpakTueckue 3aHATHUS npoBOJsATCS B KabuHere ¢usuku. [IpakTuueckue
3aHSATHS BKIIOYAIOT CIAEAYIOIIUE CTPYKTYPHBIC DJIEMEHTHI:

v HHCTPYKTaK, IIPOBOIUMEIH [IPENoJaBaTelIeM,
v’ caMOCTOSITEIbHAS IESTEIBHOCTD CTYIEHTOB,
v/ aHaIu3 ¥ OLIEHKA BBIIOJIHEHHEIX padoT.

BbInoHEHNIO MpakTUYeCKUX pabdoT NpEeIIecTBYET JOMAIIHSS IOATOTOBKAa C
UCIIOJIb30BAaHUEM  COOTBETCTBYIOLIEH  JuTeparypbl  (y4eOHMKH,  JIEKIIUH,
METOMYECKHE MOCOOUS M yKa3aHUs W Jp.) U MpOBEpKa 3HAHUM CTYJIEHTOB Kak
KPUTEPUN UX TEOPETUYECKOW TOTOBHOCTH K BBIINIOJHEHUIO 3a1aHUS.

KoHTponb 1 olieHKa pe3ynbTaToB BBIMOJIHEHUS CTYIEHTaMU MPAKTUYECKUX padboT
HaIpaBJIEHbl Ha MIPOBEPKY YCBOCHUS BCEX 3JIEMEHTOB COJIEpKaHUs Kypca (PU3UKH,
OCBOCHUE YMEHMM, HAaBBIKOB, PAa3BUTHUS OOLIMX KOMIETEHLUH, ONpeaeTEHHBIX
nporpaMmMon y4eOHON JUCIUTIINHBI.

dopma KOHTPOJIsI BHITIOJIHEHHS MPAKTHYECKUX PadoT



OTueTsl MO MNPAKTHUYECKUM paboTaM O(OPMIIAIOTCS B MNHCHbMEHHOM BHJIE
aKKypaTHO (B TeTpajau JJis MPAKTUYECKUX padoOT) U JOJDKHBI BKIIOYATh B ceOs
CJIETYIOITUE TTYHKTHI:

v’ Ha3BaHWE IPAKTHIECKON paboTHI;

v’ 1eIb IPAKTHYECKOM pabOoThI;

v/ BBINIOJIHEHHBIE 3aJaHUsI CBOETO BAPHUAHTA C YKA3aHHEM OTBETOB.

OHCHKI/I 3a BBIITOJIHCHUC BaI[aHI/Iﬁ Ha IPAKTHYCCKUX 3aHATHUAX BBICTABIISAIOTCS I10
MATHOAJJIBHOM CHCTEME U YUYUTBIBAIOTCS KaK ITOKa3aTcIn TeKymeﬁ YCIICBACMOCTH
CTYACHTOB.

Kpurtepuu onieHUBaHMsI NMPAKTHYECKHUX Pa0d0T Mo pusHuKe

BhIIOJIHEHNE PU PELICHUH 331a41 OneHka 3a pelmeHue

[IpaBunbHO 3amuCcaHO YCJIOBHE 3aJaud C
Y4ETOM pa3sMEPHOCTH BEJINYMH,
CaMOCTOSITENIbHO TIPeoOpa3oBaHbl BEIUYUHBI B | S(OTIUYHO)
cucremy CU,

3HaHuEe QopMyJl, IPUMEHIEMBbIX JIs pacuéra B
YCIIOBHSIX JAHHOM 3a7a4H,

CaMOCTOSITENIbHOE MPUMEHEHHE (OpPMYJIbl U €€
npeoOpa3oBaHuEe JJIsl  BBIYMCIEHUS HCKOMOM
BEJINYVHBI,

IIPOBEPEHA Pa3MEPHOCTh HCKOMOW BEJINUMHBI,
MIPOBEACHBl HMTOTOBBIE PACUETHI, HCIOJIB3YS
JTAHHBIE 3aJa4H.

[IpaBunbHO 3amucaHO YCJIOBHE 3aJaud C
Y4ETOM pPa3sMEPHOCTH BEJINYMH,
CaMOCTOSITETIbHO TIpeoOpa3oBaHbl BEIUYUHBI B | 4(XOPOIIO)
cucremy CH,

3HaHue (HOpMYJ, TPUMEHSEMBIX I pacuéTa B
YCIIOBUAX JTAHHOW 3a/1a4H,

CaMOCTOATENIbHOE TpUMEHEHUE GOPMYJIIBI U ee
npeoOpa3zoBaHue, JUIsl BBIYMCICHUS HMCKOMOM
BEJINYMHBI,

MIPOBEPEHA PA3MEPHOCTh HICKOMOMW BEJIMUHHBI.

[IpaBunbHO 3amucaHO YCJIOBHE 3aJadyd C
Y4ETOM Pa3sMEPHOCTH BEJIMYMH,
CaMOCTOSITEJIbHO TIpeoOpa3oBaHbl BEIUYUHBI B
cucrtemy CH, 3(y1OBIETBOPUTEIHHO)
3HaH#ue (HOPMYJ, TPUMEHSIEMBIX I pacyéTa B
YCIOBHUSIX JAHHOW 3aJa4U.

HE BJIAJICET OCHOBHBIMU 3HAHWSIMH, | 2 (HEYIOBJIETBOPUTEIHHO)
HEOOXONMMMBIMU UL pEUIeHUs  3ajadu,




JIOMyCKaeT OmHuOOK U HETOUYETOB OOJIbIIE, YeM
HY>KHO JIJIS CLICHKH «3».

Memoouueckue ykazanuna no Oucyunaune «OU3HKA» ona
6bINOJIHEHUA NPAKMUYECKUX padom co30aHbl 6 NOMOWb 011 padomvl Ha
3AHAMUAX, NOO20MO6KU K HPAKMUYECKUM  padomam, NpPaAGUIbHO20
COCMagB1eHUsL OMYEmo8.

[Ipuctymass K BBINOJIHEHUIO MPAKTUYECKONM paboThl, HEOOXOIUMO
BHHUMATEJIbHO MPOYUTATH 1Eb U 33J1a4M 3aHATHUS, O3HAKOMUTHCS C TPEOOBAHUSIMU
K ypoBHIO Bameil moArotoBku B COOTBETCTBUM ¢  (eaepabHbIMU
roCyJIapCTBEHHbIMU cTaHAapTamMu TpeThero mnokojieHus (PI'OC-3), kparkumu
TEOPETUUECKUMH U yIeOHO-METONIECKUMH MaTepHUaIaMU 110 TeME MPaKTHIECKOU
paboThl, OTBETHTH (NMPU HEOOXOAMMOCTH) HA BOIPOCHl ISl 3aKPEIUICHUS
TEOPETUYECKOTO MaTepuana.

Bce 3amanus K nmpakTuyeckoil paboTe HaJ0 BBINOJHATH B COOTBETCTBUU C
UHCTPYKIMEH M TMPOAHAIU3UPOBATH NOJlydYeHHbIe pe3ynbTaThl. OTYET O
IPAKTUYECKOM  paboTe JOJDKHBI BBINOJHUTH [0 NPUBEICHHOMY alllOPUTMY,
onupasch Ha oOpaszell.

Hanudre nomoXuTensHON OIEHKH 110 TPAaKTUYECKUM padoTaM HEOOXOIUMO
JUTSL TIOJTYYICHHS  JTOTyCKa K DK3aMeHY, TIOATOMY B ClTydae OTCYTCTBHUS Ha YPOKE T10
J000M  MpUYMHE WIM TIONYYCHHUS  HEYIOBJICTBOPHUTEIHLHON  OICHKH  3a
MPakTHYECKyl0  paboTy [JOJDKHBI HAWTH BpeMs Il €€ BBINOJHCHHUS WIIH
nepecnaun. Ecnu B mporiecce MoJAroTOBKU K MPAKTHYECKUM paboTaM BO3HUKAIOT
BOIIPOCHI, Pa3peIINTh KOTOPHIE CaMOCTOSATEIBHO HE YAaeTCsA, HEO0O0XOIUMO
0o0paTUTHCA K MPEMOaaBATEIIO JJIs TIOJYUCHUS Pa3bsICHEHUN WM YKa3aHUH B JTHHU
MPOBEJICHUS JIONOJHUTEIBHBIX 3aHATHH. Bpems mpoBeneHus TOMOJHHUTEIbHBIX
3aHATAW MOXKHO Y3HaTh Yy TMpenojiaBaTeNis WM IOCMOTPETh Ha JBEPU €ro
KaOuHeTa.

MeToauveckue yKa3aHUsl JJIS CTYACHTOB IO BbINOJHEHUI) NMPAKTUYECKHX
padort
[Iporecc pemenus GpU3NYECKOM 3aa4M CKJIAABIBAETCS W3 TMOCIEI0BATCIBHOCTH
CIEIYIOIINUX JICHCTBUM:
— W3YYHTh YCIIOBHS M TpeOOBaHUS 3a/1a4H;
— KpaTKoO 3amucarh YCJI0BHUE U TpeOOBaHUE 3aaUH;
— TIepPeBECTH 3HAUCHUS (PU3NUESCKUX BeauduH B equHuIbl CU;
— BBINIOJHUTH TPU HEOOXOIMMOCTH UYEPTEXK WM PUCYHOK. YKazaTh Ha HEM
KOJIMYECTBCHHBIC
XapaKTePUCTUKU 0OBHEKTOB, MPOIECCOB;
— BBIOpATh CUCTEMY OTCUETA M YKa3aTh €€ Ha YEPTEKE;
—OTHECTH 33JIa4YHYI0 CUTYAIIUIO K ONpeeNéHHON (PU3nueckoit Teopuu;




— BBISIBUTH 3aKOHBI (MMPaBUJIA, IPUHITUIIBI), KOTOPHIM TTOUUHSIOTCS ONTUCAHHBIC B
3aaue

siBIIEHUS (TIPOIIECCHI, CBOMCTBA) M 3alMCaTh UX MaTEMaTUICCKHIE BHIPAKCHUS;
— TPOBEPHUTH PA3PEUTUMOCTh MOTYICHHONW CHCTEMbI YPaBHEHUH ISl HAXOXKICHUS
HEU3BECTHOTO

Y TIPY HEOOXOAMMOCTH JIOTIOTHUTH €€ HEAOCTAIONTIMH YPaBHCHHUSIMH,
— PEIIUTh CUCTEMY YpaBHEHUH B 00IIEM BH/IE OTHOCHTEIHFHO HEU3BECTHOTO;
— TIOJICTaBUTh 3HAYCHUS BEIUYMH B TOJIYYCHHOE B OOIIEM BHJIC PEIICHHUE H
MIPOU3BECTH

BBIYHMCIICHUS;
— BBIICHUTH MPABAONOA00HOCTH OTBETA (MO (PU3MUECKOMY H 3PABOMY CMBICTY,
1o

COOTBETCTBHUIO 3aJaYHOW CHUTYaIlMH, MPOBEPKOW MO OYECBUIHBIM M UYACTHBIM
CITy4asiMm).

TeMaTnka NpakTHYECKUX 3aHATHM:

Ne TeMbl KouunvecTBo
n/n 4acoB
1 | OcuHoBbI MOsIeKyIIsIpHOU (hr3uku. Pazmepsl monekyi. TemmepaTypa 2
2 | Pemienue 3amau o teme: «B3auMHbIe peBpalleHus KUIKOCTEH, ra30B U 2
TBEPJIBIX TEI.
3 | Pemenue 3a1a4 o reme: «OCHOBBI TEPMOJIUHAMHKH. 2
4 | 3akon Kynona. Hanpspoxkéunocts. [lorennman. Pa3nocTs noTeHmaios 2
5 | 3akonsl Oma 2
6 | Cuna Ammepa. Cua Jloperma 2
7 | KoneGanus u BonHbl. OnpesieieHne aMIuIuTy/ Ibl, IepHo/a, YaCTOTHI 10 2
rpaduky KonebaHui
8 | 3akOHBI OTpakeHUs W TpejoMIIeHUsS cBeTa. [locTpoeHe H300pakeHUH B 2
JUH3aX
9 | CoytHuku muaneT. Maisie Tena CoJIHEUHON CHCTEMBI. 2

IIpakTHuyeckoe 3ansaTue NeS
1o teMme «OCHOBBI MOJIEKYJAPHOIl pusuku. Pazmepsl MostexyJI.
Temneparypa»

Heab: 3axkpenumv 3uanus no meme «OCHOBbL MONEKVIAPHOU  QDUUKUY,
cpopmuposamev yMeHus U HABLIKU HAXOHCOEHUS (QUUYECKOU BenuyUHbl, eé
861600a U3 POPMYTIbL.
Teopus:
B ocHOBE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU JIekKAT TP OCHOBHBIX MOJIOKCHUS:

1. Bce BemectBa — XKUIKHE, TBEpJble M Tra3000pa3Hble — OOpa3OBaHbI W3

MEJIbYANIIUX YaCTUL] — MOJIEKYJI
2. ATOMBI 1 MOJIEKYJIbI HAXOISITCSI B HEMPEPHIBHOM XaOTHYECKOM JIBHYKCHUMU.
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KonnuecTBoM BemiecTBa v Ha3bIBa€TCs OTHOLUEHHE 4YMCIa MOJEKYyd N K 4YUCITy
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Aorazpo Na : Ny
KoHIeHTpanyeii MOJIEKyI N Ha3bIBAETCSA OTHOIICHHME YUCiIa MOIEKyI N B 00beMe
N
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V K sToMy 00beMY V: 4

1 2
p=—myn{v
JlaBlieHHE p MOYKHO BBIPA3UTh CIEAYIOIICH hopmyion 3
OTO ypaBHEHME HOCUT Ha3BaHHE OCHOBHOTO YpPaBHEHUS MOJEKYJSIPHO
ku"etnueckoit Teopun (MKT) razoB. 910 ypaBHEHHE MOXKHO MEPENUCATh B BUJIE

3
E y=—kT
Cpenusiss KHHETUYECKAs DHEPTHS (Fer=3 rae k—rmocrosunas BosbimMana.
m
w=LlRrT,
ypaBHenune Menneneesa-Kianeiipona
R=kN, :8,31ﬂK -
rae MOT™R  yHMBepcanbHas Ta30Bas MOCTOSHHASL.
3agauya 1

Kakoii 00beM 3aaumaror 100 Moiab pTyTu?

HMano: pu = 0,2kr/moins, p = 13600 kr/m3, v = 100 mons. HaiiTu: V
Pemrenne:

o 0,2 xr/mosb - 100 MoTB
m=pr =t 13600 Ko/
Otser: V = 0,0015 M3,

~0,0015 .

3allaHI/lSI AJIA CAMOCTOATEJIBbHOI'O PEIICHUS

1. Omnpenenure Maccy MOJICKYJIbI BOIBI.

2. B 6ammone maxomutcs 600 r Bomopoma. Kakoe KOJWYECTBO BEIIECTBA 3TO
COCTaBJISICT?

3. CpenHssi KHHETHYECKash SHEPTHs] MOJICKYJT MJICAIbHOTO ra3a yBeJIWYuiach B 4
paza. Kak npu 3TOM U3MEHHWIIOCH JIaBJICHHE ra3a Ha CTEHKHU cocya?

4. Kak oTiauyaroTcs TMpU OJMHAKOBOW TEMIIEpaType CpeaHEKBaJpaTUUYHAas
CKOPOCTh MOJIEKYJl KHUCJIOpPOJIa M CpeIHEKBaJpaTUyHas CKOPOCTb MOJICKYII
BOJIopoaa?
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5. CpaBHUTE Macchl aproHa M a3o0Ta, HAXOMSIIMECS B COCYNaxX, €CIU COCY[bI
coJiep>KaT paBHbIE KOJIMYECTBA BEIIECTB.

6. B cocyne A naxomutcsa 14 T MojekyssipHOTO a30Ta, B cocyae B — 4 r renus. B
KaKOM COCY/Ie HaXOAUTCs 00JIbIlIee KOJTUYECTBO BEIIECTBA?

7. BHyTpeHHss 3HEprusi OAHOATOMHOTO HIEAIBHOIO Ta3a B 3aKPBITOM COCYAE
yBeIMYMIIACh B 4 paza. Kak MeHseTcs mpu 3TOM Temneparypa rasa?

8. O0BéM 12 Momb azora B cocyzne mpu temneparype 300K u mapnennn 10° I1a
paBeH V1. Uemy paBeH 00bEM | Mol a30Ta MpU TaKOM K€ JAaBICHUM rasa H
BJIBOE OOJIbIIIEH Temneparype?

9. Ompenenute Maccy BO3/lyXa B KJIIaCCHOM KOMHaTe pazMepamu Sx12x3 M npu
temmneparype 25° €. [IpHHATH IUIOTHOCTH BO31yXa paBHOM 1,29 kr/m®.

10.Ecnu mon0XKUTH OBOIIM B COJEHYIO BOAY, TO 4Y€pe3 HEKOTOpOE BpeMs OHHU
CTaHOBSTCS coJIEHBbIMU. Kakoe sBieHne 00bsICHAET 3TOT (HaKT?

Jlureparypa:

o [ A.Msaxumen, ®uzuka yueOnux 10xm. 2010 r.
e A.Il.PeimkeBuy. CoopHuk 3anau o gusuke 10-11 k. 2010 1.
o C.A.Cmupnos. CoopHuk 3ana4 no gusuke.2010 r

IIpakTuueckoe 3ansaTue Ne 2
Pemienne 3agau no reme: «B3anMHble npeBpalieHus KUIKOCTEH, ra30B U
TBEPALIX TeJI».
Heuab: 3akpenuTh 3HaHUS 1O TeMe «B3auMHBIE TPEBPAILEHUS KUIKOCTEN, ra30B U
TBEPIBIX TEID,

chopMUpOBaTh YMEHUS W HABBIKM  HAXOXJCHHSA (PU3MUECCKON BEIMYHMHBI, &
BBIBOJIA 13 (DOPMYIJIBI.
IMopsinok BeINOJIHEHHsI padOThI:
1. BHUMATENBbHO MPOYUTATh TEOPETUUCCKYIO YaCTh M TUTAH PEIICHUS 3a]1a4.
2. PaccMoTpeTh puMephl peleHus 3a/1ad.
3. Tlosy4uTh ¥ BBITOJHUTH UHAUBUYJIBHBIC 3aJaHHUS.
Teopernveckas yacTb
1. KomwdecTBO TEII0THI, HEOOXOIUMOE /I HarpeBaHUs Tela:
Q=cm(tz-t1), ¢ - yaenbHas TEIIOEMKOCTh BEIIECTBA
2. KomnyecTBo TemoTsl, HEOOX0IUMOE IS TIJIABJICHUS:
Q =Am (IpH t=tyuasy), (A - yaeIbHAS TEIUIOTA TUIABJICHUS )
3. KoauyecTBo TEMI0Thl, HEOOXOIUMOE JIJIsi TapooOpa30BaHUS:
Q =Lm (npu t=ty), (L - yreapHas Temiora napooOpa3oBaHus)
4, Koau4ecTBO TEIIOTHI, BBIJICISIEMOE P CTOPAHUH TOTUIMBA!
Q =gm, (g - yaenbHas TEmaoTa CropaHust TOTLIMBA).



[Ipoeccyl TemaooOMeHa B 3aMKHYTOW CHCTEME Tl MOTYT NPHUBOIUTH K
OXJIQXKJICHUIO OJIHUX TEJ, HATPEBAHUIO JPYTUX, U3MEHEHHUIO (PA30BOr0 COCTOSHMUS
Tea cucteMbl. OIHAKO MpU JIOOBIX IMpolleccax B TaKUX CHCTEMax IMOJIHOE
KOJIMYECTBO TeIla OCTaeTcd HEU3MEHHbIM. [loATOMy BBINOIHSIETCS 3aKOH
COXpaHEHHUs DHEPruu, HAa3bIBAEMONl B H3TOM Ciy4yae TEIUJIOBBIM OallaHCOM:
KOJIMYECTBO TEIUIa, OTIAHHOE BCEMHU OCTBHIBIIMMHU TeJaMH, PAaBHO KOJIMYECTBY
TeIIa, MOJYyYEHHOMY BCEMU HarpeBaIOMIMMUCS TEIAMH.

Ecnu B 3aMKHYTON cHUCTEME y4acCTBYIOT B TEIUIOOOMEHE TpU Teja, TO ypaBHEHUE
TEIUIOBOTO OanaHca B 0011IeM BUE 3alHILIETCS TakK:

Ql+Q2+Q3=0.

[Ipu pemennn 3agayu HEOOXOJUMO BBIACHUTH, KaKHe Tella OTHAIOT SHEPruio(
BBIp@XEHHE JJISi KOJMYECTBA TEIUIOTHI OEpeTcsl CO 3HAKOM « MHHYC»), a KaKue
MOTYYal0T (KOJIMYECTBO TEIUIOTHI JJIsl 3TUX TeNl OEPETCS CO 3HAKOM «ILITHOCH ).

IIpumeps! penienus 3aaa4

IIpumep 1. B xanopumerpe Haxonutes A€x Maccoit 1 kr npu temneparype t; = -40
°C. B xamopumerp myckarT map mMaccou | kr mpum temmeparype tp= 120 °C.
Onpenenure YCTaHOBUBIIYIOCS TEMIIEpaTypy M (pa30BO€ COCTOSHHUE CHUCTEMBI.
HarpeBanuem kanopumerpa npenebperute. (c; = 2,1 ¢ 10® Ix/(xr * K), c;= 4,2
103 Jix/(xr » K), cu= 2,2 » 103 Jx/(xr * K), A,= 3,3 « 105 Jx/kr, 1,= 2,26 *
10° JTx/xr.)

Pem e nue. [Ipexae ueM cocTaBiATh YpaBHEHHE TEILIOBOTO OanaHca, |Qom| =
Quon, OLIEHUMM, KaKO€ KOJMYECTBO TEIUIOTBI MOTYT OTIaTh OJHHU 3JIEMEHTHI
CUCTEMBI, & KAKO€ KOJIMYECTBO TEIUIOTHI MOT'YT NOJIY4YHUTh Jpyrue. O4eBUIHO, YTO
Terio otaarT: nap 1) npu oxnaxaenuu 10 100 °C u 2) npu KoHAEHCAIlUU; BOJIA,
CKOHJICHCHpOBaBLasics u3 napa, npu octeiBanuu ot 100 °C. Temnno nomydaror: nén
1) npu HarpeBaHuu U 2) NpHU IIIABJICHUH; BOJA, OJYUYEHHAs U3 JIbJla, HArPEBAETCS
ot 0 °C no kakoil-to Temreparypbl. OnpenennumM KOJIMYECTBO TEIUIOTHI, OTAAHHOU
napom npu npoieccax 1 u 2:

|Qora| = Camy(t2 - 100) + rym, = 23,0 * 10° JIx.
KomngecTBo TCIIJIOTHI, HOHy‘-IGHHOﬁ JbAOM IIpH IIpoHeccax lu?2:
Qnon = CJITJI(O - tl) + }\anmn = 4,14 ® 105 I[)K

N3 pacuyéroB sicHO, 9TO |Qors| = Quon. PacTasBmmit ném 3arem HarpeBaeTcsl.
OnpenenuM, Kakoe KOJWYECTBO TEIJIOTHI HY)KHO JIOMOJIHHTENILHO, YTOOBI BOjA,
oOpa3zoBaBiascs u3 Jbaa (m, = M), Harpenach 10 100 °C:

Q'momn = ¢,;1,(100 - 0) = 4,2 « 10° [Ix.



CrnenoBaresibHO, CYMMapHO€ KOJIMYECTBO TEIJIOThI, KOTOPYIO MOKET MOJY4YUTh
nén, nepemeanui B Boay, koropas 3ateM Harpenach 10 100 °C, ectb Quonz = 8,34
* 10° JIxx. Ml BuguMm, 9T0 Qponx< |Qoul-

N3 nmocnemHero  COOTHOIIEHWS — CleAyeT, 4YTo HE Becb map Oyzner
KOHJICHCUpOBaThCsA. Maccy ocTaBmierocss mapa MOXHO ONpPENeIUuTh U3
cooTHOomeHHUS M'y = = (|Qora| - Quoxz)/rn = 0,65 Kr.

OKOHUATENbHO B KAJIOpUMETpe OyyT HaXOAUTHCS Map U BoJla IpU Temneparype t
=100 °C, npu 3tom m', = 0,65 kr, m; = 1,35 k.

IIpumep 2. Ha ckonbko TemnepaTypa BOJibl Y OCHOBaHUs Bojonaaa Beicotoit 1200
M Oonblie, yueM y ero BepmuHbl? Ha HarpeBanue Bojbl 3aTpaunBaetcs 70 %
BBIJICIUBIIICHCS SHEPTHH. Y IeTbHAs TEIIIOEMKOCTh BOIbI C; = 4200 [Ix/(kT * K).

Pemenwue llpu ymape nagaromed BOAbl Yy OCHOBaHHWS BOJIONANA YacCTh
noTeHIUaIbHOU 3Hepruu E;= mgh uaér na HarpeBanue Boabl: Mmgh = mc,At,
otkyaa At =ngh/c, = 1,96 °C.

Ipumep 3. B xomuare o6béMom V = 120 mM®npu t = 15°C oTHOCHTENbHAs
BIQKHOCTL BO3ayxa ¥ = 60 %.. Onpenenurs MacCy BOASHBIX MApOB B BO3LYyXE
KOMHAThI. J[aBIE€HHE HACBIIMIEHHBIX MapoB ponipu t = 15 °C paBHo 12 MM pT. CT..
Maunsipaast macca BoJbl

M = 0,018 xr/MOIIb.

Jano: CcHu Pemenue.
_ 3
V=120m +273 K PV=%RT ¢9=i )
t=15°C *133,3 Tla Po;=> P "%
& = 0
60 % @V =2RT m =—P£M
Po= 12 MM PT. =2
CT. 06 *12%133 53 M #1204 *0,018%z / Ao _
= =0 92k=
M = 0,018 231 2 ogar
KT/MOJIb MOTE
m=7?

NuauBuayajbHble 321aHUS K NPAKTHYECKOU padoTe Ne 2
Bapuant Nel

1. Kenesnas 3arotoBka, oxjaxaasch ot Temmeparypsl 800 qo 0°C, pacTonuia
nen maccoit 3 kr, B3sAThIM npu (0°C. KakoBa macca 3aroToBKH, €CIIH BCs
SHEPrusi, BBIICIICHHAS €10, MOIJIa Ha IUIABJICHUE JIbJia. Y AeNbHasA TEIIoTa

nnasneHus  nbpaa  A=34-10*]lx/kr, ymenpbHas TEIIOEMKOCTb HKeNe3a
C=460/1x/xr-°C




OtHocutenpHas BiaaxHOCTh Bo3ayxa npu 20°C paBHa 58%. Ilpu kakoii
MaKCUMaJIbHOW TeMIlepaType BbIIAJET poca?

CBUHIIOBBIA IIap, Majaas ¢ HEKOTOPOH BBICOTHI, MOCIE yhapa O 3eMIII0
Harpencs Ha 4,5K. Vnenbnas temnoemkocth cBuHna 130 x/kr K.
Onpenenure CKOpPOCTb Iapa Mepell yAapoM, €clid Ha HarpeB Iolia
MOJIOBUHA €0 MEXaHUYECKON IHEPTHUH.

Bapuant Ne2

. B xanmopumeTpe Haxoautcs Bojga maccoi 0,4 kr npu temmneparype 10 °C. B
Boay mojoxunan aén Maccoit 0,6 kr mpu Temmeparype -40 °C. Kakas
TeMmreparypa YCTAHOBUTCS B KaJIOPUMETPE, €CJIH €ro TEeII0EMKOCTh
HUYTOXKHO Maja?

IIpu Ttemneparype 300 K BrnaxHocth Bo3zayxa 30%. Ilpu kakoii
TEMIIEpaType BIAXKHOCTb 3TOTr0 Bo3yxa oyner 50%?

CuHIIOBas IpoOMHKA, JIeTsIIas co ckopocThio 100m/c, momamaer B 10CKy U
BXOIUT B Hee, 52 % KUHETHYECKOM SHEpruu JIpOoOMHKH HJET Ha ee
HarpeBaHue. Ha ckonbko TpaaycoB Harpenach ApoOuHKa? VY enpHas
termroemkocTh cuana 130 Jix/kxr K.

Bapuant Ne3

. Kak wu3menutcs temmneparypa 150 rp Boabl, e€ciii B HEE OIYCTUTh
aTIOMUHHUEBBIH UMHAP Maccoi 100 rp, HarpeTsiii 10 Temmeparypsl 80 °C.
HauanbHas Temneparypa Boast 20 °C.

. OnpenenuTh OTHOCUTENIBHYIO BJIQXKHOCTh BO3/1yXa, €CIIU CYXOil TepMOMETpP
ncuxpomerpa nokassiBaet 294 K, a Bnaxusiii 286K?

. Monot maccoit 2 T majjaeT Ha CTajJbHYI0 0O0JIBAHKY Maccoil 1 Kr ¢ BBICOTHI 3
M. Ha ckonbko rpaaycoB Harpeercss OOJBaHKa MpU yJape, €clii Ha
HarpeBanue uuetr 50% Bcel sHEpruu MoJiota? YaenbHas TEMI0EMKOCTh
ctamu 460 JIx/xr K.

Bapuant Ne4

. B nmarynueiii cocyn maccoit 0,2 kr comepxamuii 0,4 Kr aHWIMHA TpU
temneparype 10 C nonunm 0,4 xr anunuua npu temneparype 31 C. Halitu
YACIbHYI0 TEIJIOEMKOCTh aHWIMHA, €CIM B COCYIA€ YCTaHOBUJACh
temriepatypa 20 C. Y aenpHas TeruoeMkocts Jatynu 0,4 kJ[x/ kr C.
.Bo3gyx mpu temmneparype 303 K wumeer Touky pocel mpu 286 K.
OnpenenuTh aOCONIOTHYIO U OTHOCUTENIbHYIO BIXKHOCTh BO3/1yXa.

. UeMy paBHa CKOpOCTb MyJid Maccou 12 r, ecnu mipu BeICTpene cropaer 2, 4 r
nopoxa? YenbHas TEIUIOTAa CropaHus Imopoxa pasHa 3,8 -10°% Ix/kr. KITJI
kapabuna 25%.

Bapuant NeS

. Banny oOvemom 100 1 HeoOXoAuMMO 3aloOJHUTH BOJOW, HUMEIOIIEH
temneparypy 30 C, umes Bomy npu Ttemnepatype 80 C u nem mpu
temneparype -20 C. Haiitu maccy Jibia, KOTOPBIA MPUAETCS IMOJOXKUTH B
BaHHY.

. OTHOCcUTeNbHas BiaxHOCTh Bo3nyxa npu 273 K pasna 40%. Beimaget nu
WHEM, eclii TeMIepaTypa oYBbl HOHU3UTCS 40 265 K?



3. CBuHIIOBas TyJis, BCTPETHUB TPEMSTCTBUE, 3aTOPMO3MIACH B HEM W
Harpenacb Ha 160K. Omnpenenuts CKOpOCTh MyJd B MOMEHT
CONPUKOCHOBEHHEM C TMPEMSTCTBUEM, €CIIM Ha HarpeBaHue MyJu
NOTPATHIIOCh 26% €€ KHHETUYECKON YHEPTUH.

Bapuant Ne6

1. B kactproito, T/ie HaXoJIUTCA Boja oObeMoM 2 11 mpu Temmeparype 25°C,
oy 3 1 kunsatka. Kakast remnepartypa BoJbl yCTAHOBUTCS?

2. OTHOCUTENBHAS BIIAXKHOCTH BO3ayxa mpu Temrepatype 293 K pasna 44%.
UTo moka3bIBaeT BIAXKHBIN TEPMOMETP McUXpoMeTpa’?

3. C xakoil BbICOTHI ynana JIbJUHKa, eciii oHa Harpenach Ha 1K? Cuurate, 9to
Ha HarpeBaHHe JIbAUHKU uaetr 60% ee NOTeHUHATbHON YHEPTruu. Y AelbHas
TeNI0Ta MIaBaeHus abaa 3,3 « 10° JIx/Kr.

Ilpu noozomoske k npaxmuueckou pabome He0OXOOUMO UCHONb308ANb
Koncnekmuol nexyuti u  yueonux PU3UKA, 10 xn. asm. JI.O ['endenwimetin,
FO.U Tuk, § 44, 45, 48
J1.D I'enoenwmetin, A.B.Kowxuna, I'"M.Jlesues, 3adaunux, §48, Ne5, 6, 7

IIpakTuyeckoe 3ansitue Ne 3.
Pemenne 3aga4 no reme: «OCHOBBI TEPMOJAMHAMU K.

Heab: cucremMaTu3upoBaTh 3HaHUS N0 pazaeiy «OCHOBbI TEPMOJHHAMUKHNY,
HAy4YUTHCA NPUMEHSATh CHUCTEMY 3HAHUW Ha pacyeT BEJIUYMH, OIMHUCHIBAIOIIUX
MEpPBbIA 3aKOH TEPMOJMHAMUKH M TIPOIECCHI, MPOUCXOISANIUME B TEIUIOBBIX
JIBUTATEJISIX; MPUOOPECTHU OMBIT PEUICHUS 3a7a4 10 JAHHOU TeME.
IHopsinok BbINOJIHEHHSI PA0OTHI:

1. BHUMAaTENbHO MPOYUTATh TEOPETUUECKYIO YACTh U TUJIaH PEIICHUS 3a/1ay.

2. PaccMmoTpeTs mpuMepHl pelieHus 3a1a4.

3. Ilomy4uTh ¥ BBIMOTHUTH UHANBUIYATbHBIC 3aJaHUS.

Teopernueckasi 4acTb
BHYTPEHHAAA SHEPTUA UJIEAJIBHOI'O I"'A3A.

BHyTpeHHHH OHCPIrud HACAJIBHOIO rada €CTb KMHCTHYCCKAs SHCPIrus ABHUIKCHUA

MOJIEKYJI

3
UK.]‘. = ENkT

BHyTpeHHSsIs1 2HEprusi uaeanbHOTo ra3a - 3T0 QyHKIus coctosiHusa. OHa 3aBUCUT
TOJBKO OT COCTOSIHMS Ta3a, a HE OT MyTH, IO KOTOPOMY OH MPHUBEAEH B JAHHOE

COCTOSHHC.

IIEPBbBII 3BAKOH TEPMOJIMHAMUKU.

3aKkoH COXpaHCHHUA OJHEPIrUM B IPHUMCHCHHUHN K TCIIJIOBBIM ABJICHHUAM HA3LIBAIOT

IICPBBIM 3aKOHOM TCPMOJINHAMUNKH.



KommuecTBo TCIIJIOTHI, COO6H.I€HHOC CUCTEME, NICT HAa U3BMCHCHUE €€ BHyTpeHHeﬁ
DHEPIruM U Ha

COBCPIICHHUC pa60TBI HaJl BHCIIHUMU TCJIaMU.

Q=AU+A

[IEPBBII1 3AKOH TEPMOJIMHAMUKU ¥ TEPMOJAMHAMMUYECKUE
[IPOLIECCBL

M30XOPHBIN ITPOIIECC:

V =—const Q, =AU

N30BAPHBIN [TPOIIECC:

p=const Q,=AU+A

IIpHU 3TOM:
A=pAV
N30TEPMUYECKUM [TPOLIECC:

T=const Qr=A

AJIMABATHBIN ITPOLIECC.

AnmabaTHBIM Ha3bIBa€TCsA MPOLECC, NMPU KOTOPOM CHCTEMA HE IOJydaeT M He
OTJAeT SHEPIUIO MOCPEICTBOM TEIUIONEPEaYH, T.€CTh

Qan =0 A =-AU

KIIJI TEIVDIOBOI'O ABUI'ATEJIA:

""Q

KII/I peasibHOTO TENMIOBOTO ABUTATENS PABEH

:Ml
" Q )

Q1 - KOIMYECTBO TEIUIOTHI, OTHATOE y Harpesarels, Q2 - KOJIMYECTBO TEILJIOTHI,
nepelaHHOe XOJIOAUIBHUKY.

NUJEAJBHBIN TEIJIOBOU IBUT AEJIL. ITUKJI KAPHO.

[Ipu nmkie Kapno makcumansubid KII/ TermmoBoro nBuraress BBIYMCISAETCS MO

bopmyie:

T,-T
n=-1_"2
it



T1 - Temnepatypa HarpeBaTens, 1, - TeMIepaTypa X0JIOAUIbHUKA B KEJIbBUHAX.

IIpumepsl penieHus 3aaa4.

Ipumep 1. [Ipu noaBeneHNN K UACATIBHOMY ra3dy KOJUYECTBA TEIUIOTHI 125 kJx
ra3z copepmaer pabory 50 kJ[)k mpoTUB BHEMIHUX cuil. YeMy paBHa KOHEYHas
BHYTPEHHSISI SHEPI'Us ra3a, €CJIM €ro SHEPTUs 10 MOABEICHHS KOJINYECTBA TEIIOTHI
oObL1a paBHa 220 kJ[x?

Aauo:
U, =220 kJlx

Ay, =50kl
0 =125 kJlx
Uu-7
Pemenue:
CornacHo NEpBOMY 3aKOHY TEPMOAHHAMHKH:
AU=A4_ +0.
IMockonexy U = U, + AU , TO koHE4Has BHYT-
PEHHAA 3HEPrHa rasa
U=U,+Q+ 4, =220+125+50 =295 k.

Otger: 295 JIx

IMpumep 2. Kakoii gomkHa OBITH TEMIEpaTypa HarpeBaTels, i TOro, 4YTOObl B
MPUHLNINE CTAJTI0 BO3MOXHBIM aocTiwkeHue 3HaueHuss KIIJ[ TemnoBoil MaminHbI
80%, eciu TemnepaTtypa xonoauiabauka 27 0C?

Hdano: Pemenne:
7 &
N = 80%

T.=300 K=310°K

T}l - (-,

T, -T,
e = ——— - 100%,

rae Th - TeMneparypa HarpeBaress, 1x - TeMrepaTrypa XOJIOAUIbHUKA.
p

Mimax _p_f=

100%  7,°
ro=—ls
" 1_ TIH]E’IK
100%
T, 100%
0% -,
g 300 - s 0%k = 1500%.

" 10080



NuauBuayajbHble 321aHUA K NPAKTHYEeCKOM padore Ne 3
Bapuant Nel

1. O6bem raza, pacmupsiomerocs npu MOCTOSHHOM pAaBieHuun 199 klla,
yBenuumiics Ha 2 1. Omnpenenute paboTy, COBEPIICHHYIO ra3oM B 3TOM
MIPOIIECCE.

2. UneanpHblil ra3 mMoaydyusa KOJIMYECTBO TeruioThl, paBHoe 300 JIx u
coBepmimil  padory, paBHyro 100 Jx. Kak wusMmeHwnace mpu 3TOM
BHYTPEHHSIS DHEPrus raza’?

3. Temnoras mammua umeetr KIIJ[ 40%, 3a oguH 1uki pabOTHI OHA OTIAET
XOJIOJUIBHUKY KonmndecTBO TermnoThl 600 [xx. Kakoe konMuecTBO TEMIOTHI
MIpU ATOM MalllMHAa MOJIy4YaeT OT HarpeBartens?

Bapuant Ne2

1. Kakas paboTa Obliia coBepllieHa MPU U300apHOM CKATHUM 6 MOJIb BOJIOPO/IA,
€CJIM €ro Temneparypa nusmeHunach Ha S0K?

2. Uneanpusiil raz nomyunt 100 Ik TErIOThI, IPU 3TOM BHYTPEHHSIS YHEPTUS
raza ymesnbimmmiace Ha 100 JIx. Uemy paBHa paboTa, coBeplleHHas
BHEIIIHUMU CUJIaMHU?

3. KIIJ] nneanbHOM TEIJIOBOM MaluHbI, padoTatomieit mo nukiay Kapnao, 40%.
Kakyro none3Hyro paboTy COBEpIIAET 3a UK 3Ta MaIlIMHA, €CJIM OHA OTJIAeT
xonoawibHUKy 300 [Ix Temnorsr?

Bapuant Ne3

1. Ilpu n3006apHOM HarpeBaHUU HEKOTOPOIO KOJUYECTBA HACATBHOTO ra3a OT
17 no 117°C ra3 coBepumi padoty 4 k/x. Haiinure konnuecTBo BeliecTBa
rasa.

2. HpeanbHblii ra3 cepumma padory B 100 Ik, a oTaan KoJIM4eCTBO
Tem10Thl, paBHoe 300 /I:k. Ilpu 3TOM BHYTpEeHHSsISI JHEPIrHsi rasa ...

3. TemmepaTypa HarpeBarensi uIeadbHOW TeruioBoM Mamuubl 527° C, a
temreparypa xojoawibHuka 127° C. Onpenenure KOJIWYECTBO TEIUIOTHI,
MOJTy4YeHHOE MAIllMHOM OT HarpeBartelis, €Ciu OHa coBepiuia padory 700
JIK.

Bapuant Ne4

1. Ompenenure BHYTPEHHIOIO SHEPTHIO 2 MOJIb renust mpu temneparype 27° C.

2. UpeaapHblt Ta3 coBepuina pabory B 300mxk. Ilpu aToM ero
BHYTPEHHAd J2Hepruda yBeanduaacb Ha 300 [Ix. B a3ToMm
IIPOLIECCE ra3:

3. Temmneparypa HarpeBaTenss wuueadbHOW TeruioBoil wmamumbel 900K, a
temneparypa xosomuwibHuka 27°C. Omnpenenute KOJIMYECTBO TEIUIOTHI,
OTJIaHHOE MAIIMHON XOJIOAWILHUKY, €CITH OHa coBepImmia padboty 350 JIx.

Bapuanrt Ne§

1. Ha CcKOJBbKO W3MEHUTCS BHYTPEHHSSI JHEPrus & MOJIb OJHOATOMHOTO

UJICTbHOTO Ta3a npu ero n3obaprom HarpeBanuu ot 350 K mo 380 K?



2. Buemnne cunel coBepummm  Haa Tazom padotry 500k, mpu 3TOM
BHYTPEHHSS 3Heprus yMeHbinmwiachk Ha 200 JIx. Onpenenure KOIUYECTBO
TEIJIOTHI, OTJJAHHOE Ta30M.

3. Termoass mammHa wumeer KIIJ 25%. CpemHsst MOUTHOCTH Mepeaaydu
TEIJIOTHl XOJOJWJIBHUKY B Xoje ee pabotbl coctaBiser 3 kBT. Kakoe
KOJIMYECTBO TEIJIOTHI MOJy4YaeT paboyee Teao MallMHbl OT HarpeBaTels 3a
10c?

Bapuant Ne6

1. Kak u3meHUTCS BHYTpPEHHsISI SHEeprus 4 Moyieil 0AHOATOMHOTO UJI€aJIbHOTO
rasa Ipu yMEHbIIIEHUH ero Temrneparypsl Ha 200K?

2. B HexoTopoMm Tmpoliecce BHYTPEHHSsI dHEprusi raza ymensinuiach Ha 300
JIx, a ra3 coBepmma padoty 500 Ix. Kakoe xonuuecTBO TEmIOThl ObLIO
COOOIIIEHO Ta3y?

3. KIIJI naeanpHOM TerioBOM MaluHbl, padoTtaroniei no mukiny Kapuo, 20%.
Bo ckonmpko pa3 aOcoioTHas TeMmIeparypa HarpeBareiis —OoJiblie
a0COJIIOTHOM TeMIepaTyphl XOJIOAUIbHUKA?

Ilpu nooecomoske Kk npaxkmuueckou pabome HeOOXOOUMO UCNONb3068AMDb
Koncnekmol nexyuti u  yueonux @PU3UKA, 10 kn. asm. JI.O I'endenwimetin,
.U uk, §42, 43;

J1.D I'enoenwmetin, A.B.Kowxuna, I".M.Jlesues, 3aoaunux $§42, NeNe 6,7, §43
NoNe3,4

IIpakTnueckoe 3ansaTue Ned

no teme «3akoH Kynona. Hanpsizkéanocts. Illorenuuad. Paznocrs
MOTEHIHATOBY.

Heawb: 3axpenumv 3nanusi no meme «3axon Kynona. Hanpsowcénnocme.
llomenyuan. Pasnocmv nomeHyuanogy, copmuposams YMeHUusi U HAGLIKU
HAaxoxcOeHusl pu3udecKol Genudunsl, e€ svlipadicenue uz gopmynvl. Hayuumucs
pewamsv 3a0ayu Ha npumeHeHue 3akoua Kynowa, Ha pacuem HanpsdceHHOCMU,
NOMEHYUANA, HanpPAXCeHUs, padomvl INeKMPUUECKO20 NOJIS

Teopus:

[Ipy mnokoe 3aps0B HMX B3aUMOJCHCTBHE HA3bIBAIOT AJIEKTPOCTATUUECCKUM
(onexktpuyeckum). [Ipu ABUKEHUU 3apsAI0B UX B3aUMOJEHCTBUE OyIET OTINYATHCS
OT  DJIEKTPOCTATHYECKOTrOo.  J[OMOJIHUTENbHOE  B3aUMOJEWCTBHE  3apsoB,
0OyCJIOBJIEHHOE WX JIBIJKCHHEM, HA3bIBA€TCS MAarHUTHBIM. B o0mieM ciydae mpu
JBW)KCHUU 3apsfoB HUX B3aUMOJCHCTBHUE SIBISIETCS DJIEKTPOMArHUTHBIM. Cuia
B3aUMOJICUCTBUSL ~ JIBYX  TOYEYHBIX  DJEKTPUYECKUX  3apsioB  MPSMO
MPOTMOPIIMOHANIEHA BEJIMUMHE 3apsiIoB M OOpaTHO MPOIMOPIMOHATIBHA KBaJpaTy

F = |y 31742
pacCTOSAHUS MEXKY HUMHU. ' rZ , 7€ qy - BEJIMYUHA TIepBOro 3apsaaa

(Ko), q2 - Benmuuuna Broporo 3apsna (Ki), r - paccrosiaue mexay 3apsaamu (M), k
- ko2 dunuent nponopuronansroctu (k= 9-10° H-m? / Kir?).
VYcnoBus A BoinonHeHus 3akoHa Kymnona:

1. JIomXHBI OBITh TOYEUHBIE 3aPSAbI

2. 3apspKeHHBIC TeJla TOJKHBI OBITh HETTOABUKHBIMH.




HanpsokeHHOCTh  3JIEKTPUYECKOrO0 MOJs pPaBHAa OTHOILIEHUIO CHIIBI, C
i i " E =
KOTOPOH 10JIEe ACMCTBYET Ha TOUEUHBIN 3apsj] K STOMY 3apsy.
XapaKTepUCTUKH JIEKTPUYECKOTO MOJIS:
1. HanpsbxkeHHOCTD — (pu3ndecKasi BeIMYMHA, paBHAs! OTHOIICHUIO CHIIBI, C
KOTOPOH 3JIEKTPUUYECKOE MOJIE JEHUCTBYET Ha MPOOHBIN AIEKTPHUUECKUI
F

= |

3apsi, K 3HAYCHUIO 3TOTO 3apsa. E=— [E] =H/Kn
q
i B/m
E= % , Te (] — 3apsij1, CO3JAI0IUI AIEKTPUUECKOE MOJIe
regr

I — pacCTOSIHAE MEXTy HCTOYHUKOM TIOJISI ¥ TOYKH, B KOTOPOH HEOOXOAMMO
OTIPEJICITUTh HAMPSHKEHHOCTH TIOJIS
g0 = 8,85-101% Kn?/(H-m?)
€ — UDJICKTPUYECKAsI POHUIIAEMOCTH CPEIBI

2. TloTeHmuan — OTHOIIEHNE TTOTCHIIMAIBHON YHEPTHUH, KOTOPO# 00IazaeT
POOHBIH 3apsi1, MOMEIICHHBIA B TAHHYIO TOYKY ITOJIS, K ATOMY 3apsy.

w
p=—1 [0] = Ix/Kn = B o=
np Aregr
CBSISB MECX Y HAIPSOPKCHHOCTHIO U IOTCHIIMAJIOM DJICKTPHUYCCKOI'O ITOJIA.
E= % , e @, —@, =U - pa3HOCTb MOTEHIMANA (HAMIPSKEHUE)

d- PACCTOAHUC MCIKAY SKBUIIOTCHIMAJIbHBIMHA ITIOBCPXHOCTAMU
3KBI/IHOTCHHI/IELHBHEUI IMOBCPXHOCTH — ITOBCPXHOCTDL, BO BCCX TOUKAX KOTOpOﬁ
MMOTCHOHUAII SJICKTPUUCCKOI'O ITOJIA UMECT OANMHAKOBBIC 3HAUCHH .

ad,, (1 1
PaboTa cuit DIeKTpUYeCKOro MOJIsl OPEeaeIsIeTCs: A=qgEd A=—H2"L|="-=—|,
d Areg, \ 1, T,
rae
W, = _ 9 . norenumanshas SHEPIUs B3aUMOJEHCTBHUS 3apsJIOB
Areg
3apaual.

C Kakou CWJIOW B3aMMOJICHCTBVIOT aBa 3apsiaa 2 no 10 vKi1, Haxomdimuecs Ha

PACCTOSHUU 3 CM JIPYT OT apyra?

ano:
h=q=
=10 aKn=10% K,
r=3cm=
=310 m.
Haiitu: F-?

Pemenne:


http://5terka.com/node/3807
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q192 ) -8 108
ﬁ=k|1r|# :9-1091; .10( K”_IZO K”:
3.10 M)

=102 H=1wmH. Otset: F'=1MH.

3anaua 2. [Ipu nepemenienun 3apsigia Mexay TOYKaMH C Pa3HOCTHIO TTOTEHIIMAJIOB
1 kB sanexkTpudeckoe nose copepmmiio padboty 40 mx/[x. Uemy paBen 3apsia?
lano:

92 — ¢1=1 kB=10°B

A1z =40 mMxJIx=40 - 10 ~°¢ Ix

HajiTu:

q-?

Pemenne: U3 popmynst Az = (@2 — @1) mosrydaem,

uro = A/ (g2 —¢1)=40-10°/103=4-10 ®Ku.

Otser: 4 - 10 " K.

3agauya 3. B 0AHOPOJHOM 3JIEKTPUYECKOM TI0JIE HampsikeHHoCcThio 60 kKB/m
nepemectim 3apsaa S HKi. Ilepememienne, paBHoe nmo moayio 20 cM, obpaszyer
yron 60° ¢ mampaBneHueM cuIOBOM nuHmMHM. Haiitm pa6GoTy mojsi, M3MEHEHHUE
MOTEHIIMAIBHONU PHEPIUH B3aUMOJICUCTBUS 3aps/ia U MOJs U HANPSHKEHUE MEXKITY
HAYaJIbHOW U KOHEYHOW TOYKAMH repeMenieHus. JlaTb OTBEThl Ha T€ K€ BOMPOCHI
JUTSL CITydasi IepeMEIleHUs OTPUIIATEIbHOTO 3apsia.

Hano:

E=60 kB/M=60 - 10° B/m

g=5 uKn=5 - 10 ~? Ku

=20 cM=0.2 m

a=60°

HajiTu:

A-?, U-?, AW-?

Pemenue: paboTy moJiA MO TMEPEMEIICHUIO 3apsga MOXKHO BBIUUCIUTH I10
popmyne A=Eqglcoso = 60-10°-5 10~ °-0.2-cos60°= 3-10 ° [Ix.
N3MeHeHne NOTEHLMAIbHOW SHEPIUMM B JAHHOM CIIydyae pPaBHO COBEPLICHHOU
pabore, cinemoBarenbHo: AW = —A = —3-10" ° JIx (IOTeHLHMANbHAs JHEPrHs
yMeHbIIWIach). Hanpsbkenue omnpenensercs uepe3 HanpsHKEHHOCTh TOJIS  TI0
dopmysie: U = Ed = Elcos a, mockonbky B JaHHOM ciiydae B 3apsii HepeMeInaiu
0] YIJIOM K HAIpPABJIEHUIO cUIOBLIX muHui. Mrak, U = 60 - 10% - 0.2 - cos 60° =
6000 B. B ciydae ¢ orpunarenbHbiM 3apsiaoM 3HaueHus A u AW npocTo u3meHsT
3HAK.

Otser: 3 - 10 3 Ik, —3 - 10 ~° JIx, 6000 B, -3 - 10 ~° JIx, 3 - 10 ~° JIx, 6000 B.

3agaua 4. DJIEKTPOH MEPEMECTWICS B YCKOPAIOLIEM 3JJIEKTPUYECKOM TIOJIE U3
Toukn ¢ noteHuuaioMm 200 B B Touky ¢ mnorenuuasiom 300 B. Haiitu
KMHETUYECKYI0 DHEPTHUI0 AJIEKTPOHA, U3MEHEHUE €ro MOTEHIHAIbHON >HEPruu U
MPUOOPETEHHYIO CKOPOCTh. HadanmbHyl0 CKOPOCTH AJIEKTPOHA CUHUTATh PABHOUN
HYJIIO.
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Hano:

¢1=200 B
¢2=300 B

0=1.6 - 10° Kn
m=9.1 - 10 3'kr
Haytn:

E-?, AW-?, v-?

Pemrenne: paboTy, KOTOPYIO COBEPINMJIO IOJIE€ NPH IHEPEMEINEHUH DJIEKTPOHA,
HAXOJMM CIIeAyromuM oopazom: A = (g2 — ¢1) = 1.6 - 1019 - (300 — 200) = 1.6
- 10Y JI:x. 3HaunT U3MEHEHUE TIOTEHIMAILHOM SHEPTUH JIEKTPOHA B I10JI€ PABHO:
AW=-A=-1.6-10""7 J[x. DT0 yMeHbIIEHUE KOMIIEHCUPYETCS YBEIMYEHUEM €TI0
KMHETUYECKOM DSHEPrMU HA TaKOE JK€ 3HAUYEHHE, 4YTO CIeAyeT M3 3aKOHa
coxpanenus sueprun: E = 1.6 - 10 ~!7 k. ITockombky E = mv?/ 2,
Tov="VRE/m)=2-1.6-1071/9.1 - 10 ~3') = 6 Mwm/c.

Otser: 1.6 - 10 3 I, —1.6 - 10 > Ik, 6 Mm/c.

3amaya 5. Kakyro pa3HOCTh MOTEHIMAIOB JOJDKEH IMPOUTH 3JIEKTPOH, YTOOBI €0
CKOpOCTh yBeaundmiachk ot 10 1o 30 Mm/c?
Hano:
v1=10 Mm/c=10 - 10 ®m/c
v,=30 Mm/c=30 - 10 ®m/c
m=9.1 - 10 ' kr
0=1.6 - 10° Kn
HaijiTu:
P2 — @1 -?
Pemienue: n3aMeHEHNE KWHETUYECKOW DHEPTUM JJICKTPOHA TPHU TPOXOKICHUHU
TaKoOW Pa3HOCTH TOTEHIUAJIOB MOKHO HAWTH M3 cooTHOmeHus: AE = mvy?/ 2 —
mv?/2=8/18 - 9.1 -10 3'-(30-10°2=3.6 - 10 !¢ IIsx. D10 *e M3MEHEHUE
10 3aKOHY COXPaHEHHUS SHEPrUU pPaBHAETCS PabOTe, KOTOPYH COBEPIIWIIO IPHU
3TOM 2JIeKTpHYecKoe mone: E = —A =-3.6 - 10 ~ ¢ JI. Mcnons3ys coOTHOIIEHUE,
3aIlMCaHHOE B CAMOM Hadaje, momydaeMm: ¢z — @1 =A/q=-3.6 - 10 1%/ 1.6 - 10
19=-2250 B.
OtBeT: -2250 B.
3agaHus ISl CAMOCTOSITEILHOIO peleHus

1. C kako# cwioii B3auMOAEUCTBYIOT JBa 3apsiaa mo 10 uKn Haxoxasmuiuecs Ha

paccTostHUM 3 CM APYT OT Apyra?

2. Ha xakoMm paccrosHun apyr ot gapyra 3apsaael 1 mMxKn w10 uK#n
B3aUMO/ICUCTBYIOT ¢ cuioil 9 MH?

3. Bo ckompko pa3 Halo0 HU3MEHUTh PACCTOSHHUE MEXIy 3apsaamMu IpH
YBEJIMYEHUHU OJHOTO M3 HUX B 4 pasza, YTOOBI CHJIa B3aUMOJICHCTBUS OCTalach
MpexHen?



4. JlBa miapuka, pacnoJyio)KeHHbIe Ha paccTosiHud 10 cM Apyr OT Apyra, UMEIOT
OJIMHAKOBBIE OTPULIATEINIBHBIE 3apsbl U B3auUMOAEUCTBYIOT ¢ cuior 0,23 mH.
HaiiTi uncio n30bITOUHBIX AJIEKTPOHOB Ha Ka)J10M IIapHKe.

5. Bo ckoimpko pa3 cuia 3NEKTPUYECKOTO OTTAJIKUBAHMS MEXAY JIByMs
AIIEKTPOHAMH OOJIbIIE CHJIBI UX TPABUTAIMOHHOTO NPUTSKEHHUS OPYyr K
apyry?

6. 3apsaet 90 u 10 HK pacmonoxkensl Ha pacctossHun 4 ¢M ApyT OoT apyra. ['ie
HaJ0 TOMECTUTh TPETHH 3aps], 4TOOBI CHIIbI, JAEHCTBYIOUIME HAa HEr0 CO
CTOPOHBI JAPYTUX 3apsiioB, ObUIM PaBHbI MO0 MOAYJIO M IPOTHUBOIOIOXKHBI 110
HanpaBJICHUIO?

7. B mekortopoil Touke mois Ha 3apsan 2 HKn neictByet cmina 0,4mxH. Haittu
HaIpsHKEHHOCTD MOJIS B 3TOM TOYKE.

8. Kakas cuma neiictByer Ha 3apsan 12 uKi, momeménHpiii B TOUKY, B KOTOPO
HaIpPsSHKEHHOCTD 3JIEKTPUUECKOTO 10JIs paBHa 2 kKB/m?

9. C KakuM YCKOpPEHHEM JBUKETCS JIEKTPOH B MMOJie HAMpsuKEHHOCTHIO 10KkB/M?

10.Haiitu HanpsxéHHOCTD noJs 3apsana 36 HKi B Toukax, yAal€HHBIX OT 3apsia
Ha 9 m 18 cm.

11.B BepummHax paBHOCTOPOHHEIO TPEYroJIbHUKA CO CTOPOHOM a HaxonsATcs
3apsiasl +q, +q 1 -q. Haiitn Hanpshx€HHOCTB o E B IEHTpe TpeyroabHUKA.

3agaHue 11 CaMOCTOATEIbLHOM PadoThI:

3anava 1.

JIBa TOUEUHBIX 3aps/]ia HAa PACCTOSHUU I' B ONIPEIEIIEHHOM cpefie
B3aMMOJEHUCTBYIOT C cujion F.

OnpenennTts napameTpsl COOTBETCTBYIOIINE BAPUAHTY.

BAPUA  3APAA1 3APAA2 PACCTOSAH CUIIA JUDBJIEKTPUYECKASA

HT HUE [MTPOHULJAEMOCTD
CPEJIbI

1 20uKo. ? ScMm 120mxH 1
2 -19Mmx Kot 168Kn 10cMm ? 81
3 -28Kn ? 12cm SmxH 39
4 ? 19MxKn 30MMm 20mxH 1
5 158K 208K 15¢cm ? 5
6 -15mrKn 10MxKo 50MM 13H ?
7 6uKn 3uKn 12¢cm ? 3
8 ? 9uKn 3cm 10mxH 81
9 16uKn 128Kn 15¢cm 26MmxkH ?
0 128K 168K 10cm ? 39

3axaua 2



YKaXuTe HaIllpaBJICHUE PE3yJIbTUPYIOIIEN CUIIbL, JEHCTBYIOIIEH HA TOYEYHbIN
3apsAl, HaXOJALIUECS B BEPIIMHE PABHOCTOPOHHEIO TPEYTOJIbHUKA.
BBITIOTHUTE PUCYHOK.

PaccuunraiiTe napameTpbl COOTBETCTBYIOIIE BAPUAHTY.

BAPUAH 3APA1 3APAN2  3APAA3 PACCTOSH CUIIA

T UE PE3VJIbTUPYIOILIA
1 -19mkKn -12mxKn 10mkKn 10cm I}le
2 20uKn -15uKn 10uKn 12cm F2
3 -120Kn 15uKn -10uaKn 6cM Fs
4 16MxKn 12mxKn 15mxKn 30MMm F1
5 -158Kn 10uKn 20uKn ScMm F2
6 20uKn 12uKn -15uKn 10cm Fs
7 12uKn 20uKn 16uKn 3cm F1
8 -10mxKn -15mxKn 20mkKn 50mMm F2
9 -158Kn -19uKn 128K 12cm F3
0 120Kn -10uKn 16uKn 9cMm F2
Jlureparypa:

o [ Mskumes, ®uszuka yueonuk 10 xi. 2010 r.
e A.Il.PeivkeBuu. CoopHuK 3ana4 o pusuke 10-11 xu. 2010 1.
e C.A.Cmupnos. Coopnuk 3anad no pusuke.2010 r

o Ousuka: yueOnuk/Ilox pen. F0.1./{uka, H.C.IlypsiieBoii-
M.:®OPYM: NH®PA-M,2013

IIpakTnuyeckoe 3anaTue NeS
1o TteMe «3akoHbl OMa»

Heaw: 3axpenums 3nanua no meme «3axkonvi Omay, cghopmuposamsv ymeHus u

HABBIKU HAXOJCOEHUS (DU3UYECKOU BelUUUHbl, €€ GblpadiceHue U3 Qopmyvl,

pacuem 31eKmpudecKux yeneu.
Teopus:
3akoH OMa 4MTaEeTCs TaK: CUIA MOKA 6 YUaAcCmKe Yenu npamo nponopuyuoHaIbHa
HANPAJCEHUI0 HA KOHUAX IMO20 y4acmiKka u 00OpamHo NPOnOPUUOHATbHA €20

CONpOMuUBIEHUIO. 3nech | — cuma Toka B ywactke uenu, U —
HaIpsHKEHUE Ha 3TOM Y4YacTKe, R — conmpoTUBIIEHUE ydacTKa.

3akoHa OMa sl MOJIHOW HeNu - Cuia moKad NpsiMo NPONOPYUOHATILHA CYMME
I/IC yenu, u 0OpamHoO NPONOPYUOHATLHA CYMMeE CONPOMUBTIEHUL UCMOYHUKA U



yenu , rne E — DJIC, R- conpoTuBieHne LENU, I — BHYTPEHHEE COMPOTUBIIEHUE
E

UCTOYHUKA. r+R

IlociieqoBaTe/IbHOE COeTHHEHNE MPOBOIHUKOB

1. cuja TOKa BO BCEX IOCIEIOBATENBHO COEIUHEHHBIX yYaCTKaX LEMH OAMHAKOBA
I=1=I,

2. HanpsoKeHHE B IIE€IH, COCTOSIIEH U3 HECKOIBKMX IIOCIENOBATEILHO

COCTMHCHHBIX YYacCTKOB,
paBHO CymMMe HaIPsHKSHUH Ha Ka)KJIOM y4acTKe U=U;+U,
3. COMpOTHBIGHUE IIETH, COCTOSIICH W3 HECKOJBKUX IIOCIIECIOBATEIIHHO
COCTMHCHHBIX YYacCTKOB,

pPaBHO CYMME COMPOTHUBIICHUH Kaxk10ro ydactka R=R;+R;
TN
&)
Ry Rs
—®
o ()
| 1 2

Hapaﬂ.ﬂeﬂbﬂoe COCIMHECHUE TPOBOAHUKOB

l.cuma TOka B HEPA3BETBJICHHOM YYacTKe LIEMMM paBHA CYMME CHUJI TOKOB
BO BCEX MAPAJIJIENBHO COCIMHEHHBIX Y4acTKaxX

I=1+1,

2. HaTpsKEHUE Ha BCEX MapajuiesIbHO COCIMHEHHBIX YYaCTKaX e OJIMHAKOBO
U=Ui=U>

3. mpu mapajjieIbHOM COEAMHEHUU COMPOTUBICHUM CKJIAILIBAIOTCS BEJIWYWHBI,
obpatHbie conpoTuBieHuO:(R-conmpoTuBiaeHuenpoBoHuka,l/R - sjekTpuyeckas
MPOBOJAMMOCTh ITPOBOTHUKA)

R, ‘R,

Ecau B LCTIb BKIIKOYCHEBI TapalJICJIbHO TOJIBKO ABa COIIPOTUBJICHHS, TO: R= ﬁ
+
1 2

m@ -
=N

O,

R1




3amaya 1 Paccuurtarh cuiay TOKa, MPOXOJAIIYI0O MO MEIHOMY MPOBOAY JJIMHOU
100Mm, mnom@aapio MOMEPEYHOTO CEYEHUS 0,5MM%, ecnm K KOHIIaM MpOBO/Ia

MIPUJIOKEHO HampsiKeHue 6,8B.

lano:
I=100m
S=0,5mMMm?
U=6,8B
HaiiTn:
I-?

Pewenue:
o !
= R=pnl
£ pS
001y a“f‘ 1004
2

i=

=34 O

0, 5atag
7= 688
EL- XY

Omeem: Cuna ToKa paBHa 2A.

3amaya 2 DrekTpuueckas JaMIIOYKa BKJIIOYEHA B CeTh HampsbkeHuem 220 B.

Kakoit Tok OyJeT MpoXoAuTh Yepe3 JIAMIIOYKY, €CIIU COIPOTHUBIICHHE e¢ HUTH 240
Om?

Hano: Pemenue:

U=220B

R =240 Om | = U/R =220/240 =0.9 (A)
Haiitu: |-? OtBer. | =09 A

3agaua 3 AKKyMynsaTOp BHYTpeHHHM comnpoTuBieHreM 0,4 Om paboTtaeT Ha
JaMIiouky comnpotusiieaneM 12,5 Om. Ilpu stom TOok B nenm paseH 0,26 A.
Onpenenute DJIC akKymyisiTopa U HaNpsKEHUE HA 3aKUMax JIAMITOYKH.

ano: Pemenmue:
r=0,4 Om
R=12,50mM I=E/(R+1r=>E=1(R+r)=0,26-(12,5+0,4) = 3,35
(B)
=026 A
HaiiTn: I=UR=U=1'R=0,2612,5=3,25 (B)
E-?, U-? OtBer: E=335B; U=325B

3agaua 4 Bocemb NpOBOJHUKOB compoTuBiIeHHEM 10 OM KakIpblii COCIMHEHbI B
YEThIpe OJMHAKOBBIC MapajuiesibHble rpynmnbl. Omnpenenure 3KBUBAICHTHOE
CONPOTUBJICHUE LEMIU U HAPUCYUTE €€ IIIEKTPUUECKYIO CXEMY.

ano: Pemenme:




Re100m T=H o H o H

e \_Y_} \_Y_} \_Y_} \_Y_}
Haiitu: Ra Rg Rg Rr
R 1/Rr=1/R; +1/R, =1/10 + 1/10 = 2/10 = 1/5

Ra =5 (Owm)
RA:RB:RB:RFZSOM
R=Rat+Rg+Rg+Rr=5+5+5+5=20(0Om)
OtBer: R =20 OMm

3aganue 1 CAMOCTOATEIHLHOM PadOTHI

1.

O6moTka peocrata compoTuBieHUEM 84 OM BBITIOJIHEHA U3 HUKEITWHOBOM
IPOBOJIOKM ¢ ILIOINAABIO HoIepedHoro cedeHuss 1 mm? . Kakosa anmna
IIPOBOJIOKHU?

Onpenenure IUIOTHOCTh TOKA, MPOTEKAIOUIETO0 IO KOHCTaHTaHOBOMY
MIPOBOJHUKY JUIMHOU 5 M, ITpu HanpsbkeHuu 12 B.

Mennbiil poBOA JIMHOKM S5 KM mmeeT conpotuBieHue 12 Om. Onpenenure
Maccy Meu, HeOOXOUMOM ISl €T0 U3TOTOBJICHMS.

KakoBa Hamnpssk€HHOCTH MMOJS B AJIIOMUHHEBOM MPOBOJHUKE cedueHue 1,4
MM? 1Ipu cuie Toka 1 A?

Kabenb cocTOUT M3 IBYX CTAJIbHBIX KUJI TUIOMIAAbIO MOTIEPEUYHOTO CEUCHUS
0,6 MM? Kak1as ¥ YETBIPEX MEJHBIX HKUJI IUIOMABI0 TIONEPEYHOTO CCUEHHS
0,85 MM? kaxkmas. KakoBo IajieHHe HANpsOKEHHS Ha KaXIOM KUIOMETpE
kabesst mpu cuiie Toka 0,1 A?

Kakue conpoTuBI€HHs] MOKHO MOJTYYUTh, UMES TPU pe3uctopa mo 6 kOm?

K wucrounnky ¢ 3JIC 12 B u BHyTpeHHUM comnpoTuBieHneM | Owm
MOAKIIIOUEH PEeocTaT, conpoTuBieHue koroporo 5 Om. Halitu cuity Toka B
LENH U HANPSHKEHUE HA 3aKMMaxX UCTOYHHMKA TOKA.

B npoBogHuke conporuBieHueM 2 OM, MOAKIIOYEHHOM K 35ieMeHTy ¢ D1C
1,1 B, cuna Toka pasna 0,5 A. KakoBa cuiia Toka npu KOpOTKOM 3aMbIKaHUH
aremMeHTa’?

Haiitu BHyTpeHHee conpoTtuBieHre u IC ucTouHNKa TOKa, €CIU MPU CUJIE
toka 30 A MomHOCTh BO BHemIHel nenu paBHa 180 Br, a npu cune toka 10
A sta MontHoCTh paBHa 100 Br.

10. Ilpu nuTanum JamMnoyku ot siemenTa 1,5 B cuna Toka B nenu pasaa 0,2 A.

Haiitu paboTy CTOPOHHHX CHUJI B 3JIEMEHTE 3a 1 MUH.

Jluteparypa:

o [ Mskumen, ®uznuka yueOHuk 10 k. 2010 r.
o A.Il.PermkeBud. CoopHuk 3amad o pusuke 10-11 k. 2010 1.
e C.A.Cmupnos. Coopnuk 3anad no pusnke.2010 r



IIpakTH4yeckoe 3ansitue Ne6

no teme «Cuyia Amnepa, cujia Jlopenna»
Heab: 3axpenumov 3nanus no meme «Cuna Amnepa, cuna Jlopenyay,
cchopmuposamv yMenusi U HABLIKU HAXONCOEHUST QUUYECKOU BEeIUYUHbL, €€
sbipadicerue u3 Gopmyioi.
Hccnedosams 83aumocssn3u 0OCHOBHLIX XAPAKMEPUCUK MASHUMHO20 NOJAL.
Teopus:
Cuna Amnepa — 3To0 cuja, AEHUCTBYHOHIas CO CTOPOHBI MAarHUTHOTO MOJISA Ha
MPOBOJHUK C TOKOM. 3aKOH AMIiepa: cuia AMIepa paBHa NPOU3BEJICHUIO BEKTOPa
MarHMuTHOW MHAYKIIMU Ha CWIIY TOKA, JVIMHY y4acTKa MPOBOJIHUKA U HA CUHYC yTia
MEXJy MarHUTHOM WHAYKIHEH W ydacTkoM mpoBogHuka. F=IBlsina. Enununia
cunbl Amriepa — H, marautHOM mHaykuuu — T, AJIWMHBI IPOBOJAHUKA — M, CHUJIBI
Toka —A. HanpaBneHnue cuiibl AMiiepa onpeensitoTcs IPaBUiioM JIEBOM PYKHU: €ClIU
JIEBYI0O PYKY pAaCMOJIOKUTh TaK, 4YTOObI NEPHEHIUKYJSpHas K MPOBOIHUKY
COCTaBJISIIONIAs BEKTOpa MAarHUTHOM HHAYKUMH BXOJWJA JIQJOHb. A YETHIpE
BBITSHYTHIX Tajblla ObUIM HaIlpaBJICHBI 110 HAIMPAaBJICHUIO TOKAa, TO OTOTHYTHIM Ha
90° GonpIIOH Tanel MOKaKeT HalpaBJIeHUE CHUIbI, JeHCTBYIONIEH Ha OTpe3oK
MIPOBOJIHUKA.
Cuiy, JACHCTBYIONIYIO Ha JBHXYIIYIOCS 3apsOKEHHYIO YacTUIy CO CTOPOHBI
MarHuTHOTO TOJisA, Ha3bIBalOT cuior Jlopenna. Cuna Jlopenna: F=qvBsina. Cuia
Jlopenna uzmepsiercsa B H.
Takxe NoOHaA00UTCS MOHITUE MAarHUTHOM MHTYKIIUH TIOJISL.
HoH

e MarauTHas HHAYKIUSA B LIEHTPE KPYrOBOIO ITPOBOJHUKA C TOKOM B = 5

X |~

rae R - paanyc KpuBU3HBI NPOBOJTHUKA.
e MarnuTHass  MHAYKIUS  TOJsA,  CO3AAaHHOTO  OECKOHEYHO  JUIMHHBIM

o 1
MPSMOJTHHEIHBIM TIPOBOAHHKOM, B =‘"."  rpe r - paccrosmme oT ocwm

2r r

HpOBOI[HI/IKa J0 TOYKH, T'AC OHpeI[eHHeTCH UHAYKOUA.
Ho MR’
2(R2 +h2)3/2 2
rae R - pamuyc KpyroBoro KOHTypa C TOKOM ;h - pacCTogHHE OT
TOYKH, B KOTOpOfI HaxXOoqUTCA MarHuTHad HWHAYKIIWAg, 10

e MarHutHas UHAYKLHKS T0JIS HA OCU KPYTOBOTO TOKa B =

IIAOCKOCTH KOHTYpaAa.

e MarnuTHass HWHIYKIHUS TI0JS BHYTPH TOpoujaa M OECKOHEYHO JUIMHHOTO
COJICHOU 1A B=p,unl, TAC N - YUCJIO BUTKOB HA CAMHUIY AJIUHBI
cosieHoua (Topouaa); I Cujia TOKa B OJTHOM BUTKE.

e MarHutHas HHAYKIHS TIOJS HA OCH COJIEHOMAA KOHEYHOM JJIMHBI:

1
B :%(cos @, —Cos@,), TOE (M U @ - YIIIBI MEXKIAY OCBIO COJICHOUA U paauyc-

BEKTOpPaMH, IPOBEICHHBIMH M3 pPacCMaTpPMBaeMOW TOYKH K KOHIAM
COJIEHOHU/IA.



N
e MarHuTtHas MHAYKLIHS B pe3yJbTUPYIOLIErOo MOJi paBHA BEKTOPHOW CyMMe

- - —

MAarHUTHBIX WHIAYKUUA  Bi,Ba,...,B, CKIIQJbIBAIONIMXCS  TOJeH  (IpUHIUIT

CYIEPITO3HUIINHN): B- 213,»,
i=1

- - -
e Ha npoBoHHK ¢ TOKOM B MarHUTHOM TI0JI€ ISUCTBYET cuiia Ammiepa F = I[/ B],

-

rae /- CuAa TOKa; (¢ - BEKTOP, PaBHBIM II0 MOIAYAIO MOAWHE [/
IIPOBOOHUKA; B- MarHUTHAs UHAYKIINS II0AL.
-
MonayAb BekTOpa F OIpeneAdeTCs BhIpaKeHUeM F=Blsna, TOE
- -

o - YTOA MeXKy BEKTOpaMu / U B.
e J[Ba mapayUiCIbHBIX OECKOHEYHO JTMHHBIX TPSIMOJIMHECHHBIX IPOBOJHHKA C

1,11

TOKamMu [, U [,B3aUMOJICHCTBYIOT MEXKY COOOM C CUIION: F = i, u -
/i

, T1Ie
{ - JJIMHA y4acTKa IPOBOJHUKOB; O - pacCTOsSHUE MKy HUMH.

e Cuwia, nelCcTBYIOIIAs HA 3apsiJl g, ABMOKYIIMICS CO CKOPOCTBHIO 0 B MATHUTHOM
MoJIe ¢ UHAYKIIUEH B , orpenensiercs ¢popmydoit JlopeHna:

qu[ub’} unu F= |¢g | vB sina, TOe o - YyTOA MEXOY BEKTOPOM

N
CKOPOCTH U ABUIKECHHA YACTHIL U BEKTOPOM B.

e [Ipu nporekannn TOKa | BHOAP NPOBOAAIIEH IUIACTUHBI, MOMEUIEHHOM
NEPIEHINKYJAPHO K MarHUTHOMY IIOJIKO, BO3HHKAaE€T TMOINEpEYHas pPa3HOCTH
1B IB
MOTEHUHAIOB: U =R—=—, TJA€ a- TOJUIMHA IUIACTUHBI, B - MHIYKLIUS
a neda

1
MarHuTHOTO MOJisA, R =-— - mocTosiHHasg XoJjila, oOpaTHas KOHIICHTpAIuu N
ne

HOCHUTEJIEW TOKAa M WX 3apsay e. 3Has IMOCTOSHHYIO Xoiia R U yJaenbHyo

1 N
MIPOBOAMMOCTE MaTepuanga, o= —=neu, MOXKHO HaAUTH IIOABUKHOCTH
P

HOCHUTEJICH TOKa U.
3amaya 1 C kako¥ cWIOW IEHCTBYET MarHnTHoe mojie muaykimer 10 mTn Ha
IIPOBOJIHUK, B KOTOPOM criia Toka 50 A, eciau JIMHA aKTMBHOM 4aCTH NPOBOIHHUKA
0.1 m? JIMAMHY MHIYKIIMY 0OJIS U TOK B3aMMHO NEPHCHINKYISIPHBL.

Hano:
B=10MTn=0,01 Tn,
I=50A,L=0,1m,

o =90°.

Haiitu: F-?

Pemenne:
F = BILSIno=0,01 Ta - 50 A - 0,1 M
STn90° = 0,05 H.
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OrBer: F=0,05H

3amaya 2 C kakoi CUJION JEMCTBYET MarHUTHOE MoJje ¢ uHayknued 10 mTn Ha
MIPOBOJHUK, B KOTOPOM cuJjia Toka 50 A, eciiu JJIMHa aKTUBHON YacTH MPOBOIHUKA
0,1M? JIuHMM MHAYKITAY TTOJIS M TOK B3aWMHO TEePIICHIUKYJISIPHBI.

Pemrenue:
JaHo: dopmyia: Pacuérsl.
B=10mT, F=50A*10MTu*0,1m*sin(90°)=
| =50A, E = IBLsina. =50A*0,01Ta*0,1m* 1=
L =0,1m, =0,05A*H*M/A*Mm=
a=90° = 0,050 H=50 mH.
Haiinn: F-? OtBet: F =50 MmH.

3amaya 3 KakoBa MHIyKIIMST MarHUTHOTO TMOJiA, B KOTOPOHM Ha MPOBOIHHUK C
JUIMHOW aKTUBHOM 4actu Scm aeictByeT cuina S0 MH? Cuna Toka B MPOBOJIHUKE
25 A. IpOBOJHUK PACIIONIOKEH MEPHEHIUKYISIPHO UHIYKIIUA MAarHUTHOTO TTOJIS.

Pemienue:

Jano: DopMyIIbI: Pacuérsr:
IL:ZSS"X:O’OSM’ F =B * | * L*B=0,05H25A%0,05m=
FZSOM’H_ sin a. =1/25Tn=
_ a B=F/1*L *=0,04Tn=
=0,050H, . _

sin a =40 mTm.
B nepnienaukyisipso L.
Haiitu: B - ? OtBer: B =40 mTm.

3amanue 11 CaMOCTOATEIbHON PadOThI
1. Kakass cuna neiicTByeT Ha  npoBOAHUK mmuHod 0,1 M B OAHOpOAHOM

MarHMTHOM M0JI€ ¢ MarHUTHOM MHAYKIMeW 2 Ti, ecaum TOK B MPOBOJHUKE 5 A, a
YOIl MEX/y HAIIPaBIEHUEM TOKA ¥ JIMHUAMH UHAyKiun 30°?

2. DIIEKTPOH BIJIETaeT B OJHOPOJIHOE MarHuTHoe moiyie ¢ uHaykmuei 1,4 mTn B
BakyyMe co ckopocTbio 500 KM/C TEpHeHIUKYJISPHO JHHUSAM MarHUTHOM
nHAyKIuu. OnpeaenuTe Cuily, IEMCTBYIONIYIO Ha 3JIEKTPOH, PAIUyC OKPYKHOCTH,
10 KOTOPOW OH JBHKETCS.

3. Onpenenure BenmuuuHy cuiibl JIopeHnia, qeiicTByOmeH Ha MPOTOH C MHIYKITUEH
80 MTm, co ckopocTh poToHa 200 KM/C MEPNEHAUKYISIPHO JIMHUSIM MarHUTHOU
WHTYKIIH.

4. KakoBa WHAYKIMS MAarHUTHOTO MOJiL, B KOTOPOM Ha MPOBOJHUK C JJIMHON
akTUBHOM 4vactu 5 cM gerctByer cuia 50 MH? Cuna toka B mpoBogHuke 25 A.
[IpoBOAHUK pACTOJIONKEH TMEPICHAUKYISIPHO BEKTOPY HHAYKIIMM MarHUTHOTO
IOJISL.




5. C kakoil cuio AelcTByeT MarHuTHOE nojie uHaykuuend 10 MmTn Ha npoBOAHUK,
B KOTOpoM cuja Toka 50 A, ecim JjiMHAa akKTUBHOM yactu mnpoBojgHuka 0,1 m?
JIvHAM MHAYKIIMYA MarHATHOTO MOJIA U TOK B3aMMHO NEPIEHIUKYIISPHBI.
6. [Ipoton B MarauTHOM noJie uuaykuuen 0,01 Ti onucan okpy’HOCTbh painycoM
10 cm. Haiitu ckopocTh IpOTOHA.
7. DNEKTpOH JBUXKETCS B OJHOPOJHOM MArHMUTHOM moJie uHAykKiuend 4 mTm.
Haiitu nepuo oOpamieHus 3JIeKTpOHa.
8. Onpenenure Cuily TOKa, €CIM MarHuTHas HHAyKIuu paBHa 50 mTn, cuma
Awmrnepa 40 MH, nyiriHa TpoBOIHUKA & CM.
9. Onpenenurte cuiy Amnepa, 1elcTByromel ¢ nHaykiuen ¢ naaykiuen 0,1 T ¢
cuioit Toka 20 A, ecnu JyiMHa NpoBOAHUKA 14 cMm.
10. B omnopomHoM marHutHOoM moie ¢ uHayknueidt 0,8 Tn Ha mpoBoIHUK
ctokoM 30 A, mimHa akTUBHOW 4acTu kotoporo 10 cm, nmencrByer cmia 1,5 H.
[lox KakKuM yIJIOM K BEKTOPY MarHUTHOM MHAYKIIMHU PA3MEILIEH MPOBOJHUK?
Jlureparypa:

o [ Mskumes, Pusuka yueoHuk 10, 11 k. 2010 r.

o A.Il.PeimkeBuy. CoopHuk 3amad o gusuke 10-11 k. 2010

o ®usuka: yueonuk/Ilon pea. FO.U.Juka, H.C.IlypsimeBoii-
M.:®OPYM: UHOPA-M,2013
IIpakTuyeckoe 3ausaTue Ne7
no teme «Kosebdanus u BosiHbI. OnipeesieHue aMILIMTY/AbI, IEPUOAA,
YacTOTHI O rPauKy KoJeOaHu D)
Heaw: 3axpenums 3nanus no meme «Konebanus u 601HbL», chopmuposamo
VMEHUSL U HABLIKU HAXONHCOCHUSL (YU3UYECKOU BeIUUUHDL, €€ 8b1600a U3 POPMYITIbL.

Teopus:

Konebanusi, paccmarpuBaeMble B pazaene  «MexaHuka»,  Ha3bIBaKOTC
MEXaHUYECKMMH, TPU KOTOPBIX pPacCMATPUBAIOTCA W3MEHEHUS IOJIOKEHUU, CKOPOCTEV
YCKOPEHUI 1 SHEPTHil KaKUX-T10O0 TN UM UX YacTel.

Cuny, moJ neHCTBUEM KOTOPOM MPOUCXOJUT KOJeOaTeNbHbI MPOLEcC, HA3bIBAIO
BO3BPAILAIOLIECH CUIIOMN.

BHILI KOJIe0AHIIT

...L——"_fﬂ_ L ¥—\—\

cRoO0JHbLIE BbIHY A CHHBIC aBTOKOIeDaHHA

Komebars, K omnebams, Kome0Oars,

TP OHCXO/SIITHE TI0] TP OHCXOSIITHE IO NP OHCXO/SIIIHE TIPH
BO3AeHCTEHEM TOIBKO  |BO3/eHCTBHEM BHEIITHEH |[IePHOAHY ECKOM

OJHOH BO3EpallaloNieH |MepHOAHY eCKH MOCTYIUTEHHH 3HEPTHH 0T
CHIIBI (TIEPEOHAYATLHO | H3MEHSTIOIEHCS CHIBL - |HCTOYHHKA BHYTPH
COODINEHHOH SHePIHH). |(BBHY:KIa0INeH CHILI). (KoleDaTenbHOH CHCTeMEL.




[IpocTeiimiuM BUJAOM NEPUOJAMYECKUX KOJIEOAHUM SBISIOTCS TapMOHUYECKH
KOJIeOaHusl, MPOUCXOISIINE TI0 3aKOHY CHUHYCA UJIM KOCHHYCA.

["apmonmnyeckas konedaTenpHass cuctemMa (CUcTeMa Tell, COBEPIIAOIINX KOJIeOaHMs
OOBIYHO MMEET OJHO IOJIOKEHHE, B KOTOPOM MOXKET MPeObIBaTh CKOJIb YTOJIHO JOJTO -
mojokenue pasHosecus O.

OTKJIOHEHUS OT MOJIOKEHHUSI pABHOBECHS HA3bIBAIOT CMEIIEHUEM, B 0003HaYaeTCs X
a HaumbOonbiiee cmemeHre (Touku B wim C) Ha3piBaeTcs aMIUIUTYIOW KOJICOAHMS
o0o3HayaeTcs A.

[lepuonnueckue KojaeOaHusl COBEPIIAIOTCS [UKINYHO. /[BH)KEHHE B TEUEHUE OJTHOT
uKJa (Korjga Tesio, Mpouas Bce IPOMEKYTOUHBIE NIOJIOKEHUS, BO3BPAIIAETCA B MCXOIHOE
Ha3blBaeTcsl HOJHBIM Kojdebanuem (O-C-O-B-O). Bpemsa ogHOro mnoJiHOro KoJjieOaHu
Ha3bIBaeTCA meprojioM kosiebanus (o6o3Hauaetcst T). Eciau Teno 3a Bpems t coBepiaet

t 1 n

TTOJIHBIX KOJICOAHUH TO n aT t M Ha3bIBA€TCSA YacTOTOM KojcOaHuih. Ymcn
KojiebaHuil 3a 27 COMHUI[ BPEMEHHM HA3bIBACTCS ILUKINYECKOW (KPYroBOM) YacTOTOM |
0003HavaeTcs ; W= 21V,

MaremaTudeckas 3aluch TapMOHUYECKOTO KOJIeOaHNs:

X = Acos({mt + ) = Acosq

X =Asin{ol+ ) =Asing,

rie P @+ %o _ gasa koneGanus (pusnueckast BeUUMHA, OMPEACIIAIONIAS TOJOKEHU
K0JIeOaTeIbHON CUCTEMBI B JIaHHBIH MOMEHT BPEMEHM),po — HaydanbHas ¢asza KojeOaHu

[Ipocreitmymu KosieOaTeIbHBIMUA CUCTEMaMHU SIBJISIFOTCS:
a) MaTeMaTHYeCKUN MasTHUK — MaTepualibHas TOYKA, IMOJBEIICHHAs Ha HEBECOMO!
HEPaCTsHKUMOM HUTU Y COBEPIIAIOIIAs KOJIOaHUs MO/ IEHCTBUEM CUJITBI TSXKECTH.

[lepuon konebaHus onpeAensieTcsl ypaBHEHUEM:

T=2n E

5
[lepuon T 3aBUCUT JUIIL OT JJMHBI MasTHUKA U MECTOMOJIOKEHUs (yHal€HHOCTH O
HeHTpa 3eMJIM WIM JPyroro HEOECHOTO Teia), KOTOPOE OMNpeessaeTcs] BEITUYHHO!

M
8=Y—=
YCKOpEHHUs CBOOOTHOTO MajieHusl rJ
6) OpYXKMHHBI MasTHHK — MaTepHaabHas TOYKA, 3aKpeIIéHHAas Ha aGCONIOTHO YIPYTO

IIpYy’KUHE.




T=2x
[Tepuon xonebanus onpeaensieTcs ypaBHECHUEM:

= | 8

3agaua 1

KakoBa macca I'py3a, KOJ'I€6J'HOHI€FOC}I Ha IPYXHUHC KCCTKOCTHIO 0,5 KH/M, cCJIin

IIpHu aMIIUTYAC KoJicOaHui 6 CM OH UMEET MaKCHMMAJIBHYIO CKOPOCTH 3 m/c?

Hano:

J =0,5xH/M = 500 H/w,
x=6cMm = 0,06 M,

v=3wM/c. Haiitun: m
Pemenue:
mv? x° X 2
2 2 v2 v

2
= 500 Haes [ 2™ | 05
3 M/c

OtBer: m = 0,2 kr.

3aJIaHI/Iﬂ A CAMOCTOATECJIbHOI'O PCLHICHUSA

1.Haiitu maccy rpy3a, KOTOpblid Ha mpyxuHe xEcTkocThio 250H/M nemaet 20
KoJjebanwuii 3a 16 c.

2. I'py3, mnoxaBemeHHbId Ha mnpyxkuHe xEcTkocThio 600H/M, coBepiaer
rapMoHnyecku kosebanusa. Kakoil noipkHa ObITh KECTKOCTh MPYKUHBI, YTOOBI
4acToTa KojebaHui yMEHbIIIWIACh B 2 pa3za?

3. [IpyxunnbIid MassTHUK Maccoi 0,16 Kr coBepiiaeT rapMOHUYECKUE KOJIeOaHUsl.
Kakoli momxkHa cTaTh Macca O3TOr0 MAasTHUKA, 4YTOOBI IIepuoi KoJIeOaHUA
yBenu4uics B 2 paza?

4. Kak u3aMeHHuTCs mepuoj KojieOaHu MaTeMaTHYECKOTO MasiTHUKA, €CIH JIJTUHY
HUTHU YBEIMYUTH B4 pasa, a Maccy rpy3a yMEeHbIIUTh B 4 pa3a?

5. JleBymika-ropssHka HECET Ha KOPOMBICIE BENIpa ¢ BOJOM, ITEPHUOa COOCTBEHHBIX
konebanuii kotopbix 1,6 c. IIpm kakoi CKOPOCTH IBWKEHUS MIEBYIIIKA BOJA
HAaYHET 0COOCHHO CHJIBHO BBITIECKUBATKLCS U3 BENEP, €ciu ajivHa e€ mara 60 cm?
6. Po160s10B 3ameTui, yto 3a 10 ¢ nomnaBok coBepini Ha BosHax 20 koyie0aHui,
a paccTosTHUE MEXIy coceaHuMU rpedHsmMu BosH 1,2 M. KakoBa cKopocCTh
pacnpoCTpaHEHUs BOJIHBI?
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7.I10 mMOBEpPXHOCTU >KMJIKOCTH PACHPOCTPAHSAETCS BOJHA CO CKOPOCThIO 2,4 M/C
npu yactore 2 ['u. KakoBa pazHocTs (a3 1js Touek, Jexalux Ha OJHOM JIyde U
OTCTOSIILIUX JPYT OT pyra Ha 90 cm?
8. AmmuuTyaa kKojebaHuid mateMatudeckoro mastHuka A=10 cm. HauGonbimas
ckopocth MmasTHuka 0,5 m/c. Ompenenure UIMHY TaKOro MasiTHUKA, €CIU
YCKOpEHHE CBOOOJHOrO IajeHus paBHo 10 m/c?.
9. Eciu nnuMHYy MareMaTH4ecKOro MasiTHUKAa YMEHBIINTH B 4 pa3a, TO Kak
M3MEHHUTCS 4YacTOTa €ro MajblX KoJeOaHun?
10. MasiTHUK npy CBOOOJIHBIX KOJIEOAHUSAX OTKJIIOHWJICS B KpaliHee mosioxeHue 15
pa3 B MmuHyTy. KakoBa yactoTa KoineOaHuii?
11. Ilpu cBOOOIHBIX KOJEOAHHUSIX NPYKUHHOTO MAasTHUKA MaKCHUMAaJIbHOE
3HAYEHHE €ro MOTeHUUAIbHOU 3Hepruu 10 />, MakcMMallbHOE 3HAYEHUE €ro
kuHeTndecko 3Heprunl0 Jx. KakoBa monHas MexaHu4ecKas SHEprus rpysa u
PYKUHbBI?
12. Mastauk amuHodt 1 m coBepmmn 60 konebanmii 3a 2 MuHYTH. Haitn

YCKOpEeHHE CBOOOHOIO Ma/IeHUs JJIsl JaHHOW MECTHOCTH.
Jlureparypa:

o [ Mskumes, ®uznuka yueOnuk 10 ki 2010 r.

e A.Il.PeivkeBuu. CoopHuk 3amad no gusuke 10-11 k. 2010 1.
o C.A.Cmupnos. Coopnuk 3ana4 no gusuke.2010 r

IIpakTnyeckoe 3ansaTne Ne§
1o TeMe «3aKOHbI OTPaKeHHUS U MPEeJTOMJICHHUS CBeTa.
IHocTpoenne u300pakeHNH B JTHH3AX))
Heab: 3axkpenumv 3nanus no meme «Onmuxay, cgopmuposamsv ymeHus U
HABLIKU HAXOMNCOeHUsl (hu3uueckol eenudunvl, eé evipadicenue us gopmyavl. Ha
npumepax peuleHus 3a0aiy HA OCHOBHble 3AKOHbl 2e0OMEeMmpPUYecKol ONnmuKuy
paccmompems 0OCHOBHblE MUNbL 3a0ay, NPUemMbl U Memoobl UX PeULeHUS.

Teopus:
N3BecTHO, YTO B ONTHUYECKHM OJHOPOAHOM Cpele CBET PaCIpOCTPAHSAETCA
MPSMOJIMHEWHO € ITOCTOSTHHOM CKOPOCTHIO V. Bennunna n=c/v

HA3BIBACTCA AGCOIIOMHBIM NOKA3AMeleM NPETOMACHUS CPeObl.
3neck ¢ = 3:108m/c - ckopocTh cBeTa B BaKyyMe.
IIpy majeHuu cBeTa Ha IPaHMIly pasjielia JBYX Cpejl MPOUCXOJUT OTPAKEHHE U

npesniomieHue gyda (puc.l).

!

VYroa najgeHusi CBETOBOTO JIyda PaBEH yriy OTpakKeHHs, T. €. a=a'

OTO yCIOBUE HA3BIBAIOT 3AKOHOM OMPANCEHUS .

3axoHnvl ompasicenus ceema:.

1.Yron nafgeHus o paBeH yrily oTpaxeHus 3.

VYrapl mnageHus U OTPAKEHUST U3MEPSAIOTCS MEXKAY HalpaBlIICHUEM Jiyya W
MEePICHAUKYJISIPOM K mnoBepxHOcTU. 2.Ilamaromumid ayd, OTpa)XE€HHbIM Jyd U
IIEPIICHIUKYJIAP JIEkKAT B OJHOM IIIOCKOCTH.



NepIeHHEEYAAD

« B
Fucl. Puc?2.
3axonwl npejiomiernus ceema. qu HaI[aIOHII/If/'I, OTpa)I(eHHBIﬁ u HpGJ’IOMJ’IGHHLIfI, a

TaKXe€ NEPIEHIUKYJAP, IPOBEICHHBIM B TOYKY MNaACHUA, JIEXKAaT B OJIHOMU
miockoctu. [Ipuyem
sinot _ n,

=—=n
sinf  n,

21

r7ie N1 U Ny - aOCOMIOTHBIE MOKA3aTeNu MPETOMIICHUSI TIEPBOM U BTOPOH Cpell;ny; -
OTHOCHUTEJIBHBIN NOKA3aTENb NPEJIOMIIEHUS] BTOPOU Cpeibl OTHOCUTEIBHO MEPBOU;
B - yroJ nmpenoMseHusi CBETOBOTO JIyya.
r_1.1

OCHOBHO# 3aKOH TOHKO# JInH3bI puHuMaeT Bua: F 4 [ rue d — paccrosaue
OT UCTOYHUKA CBETa J0 JHH3BI, f - paccrosHMe OT JMMH3BI A0 H300paxeHwus, F-
(dokycHOe paccTosiHUE JIMH3bL. Takod BuI (OpMyNbl JUH3bI NPUHAIICKUT Pene
Hexapry.

VBenuuenue auH3bI (/) MOKAa3bIBAET BO CKOJBKO pa3 BEIMYMHA H300paxKeHUs
npeamvera (H) mpesbimaer pasmeps! () camoro nmpeamera W paBHO OTHOIICHHUIO
paccrostaust (f) oT muH3EI 0 M300pakeHus: kK paccrosiauio () oT mpemmera 1o

JINH3EL.
H f

I'=" 4 Onruueckas cuna cuctemsl nuu3 (D) paBHA cyMMe ONTHUECKON CHIIBI

Kaxaou nuH3bl (D1, Dy, D3, ...), BXogsiiei B cuctemy
D=0 4+D_+4+D_+..
17273 CU: onmp.

B untepdepeHnoHHOM KapTHHE:

1) ycuneHue cBeTa NPOMCXOMUT B Cilydae, KOrja BeJMYMHA OTCTaBaHUs (Ad)

NPEJIOMJICHHOM BOJIHBI OT OTPAKEHHOW BOJIHBI COCTaBiseT 1enoe uucio (K) amuH

BonH (1): Dd=kxX (k=0 1 2 ..);

2) ocnabyieHue cBeTa HAOJIOAAETCs B Cilydae, KOrJa BeluunHa oTcTaBaHus (Ad)

MPEJIOMJICHHOM BOJIHBI OT OTPaXCHHOM BOJIHBI COCTABJISIET TOJIOBUHY JIJIMHBI
Ad=[2xk+1 "|><i

BonHbl (A/2) mmu HedeTHoe umcio (K) MONyBOIH: \ 2

(k=0,1,2,...) CH: m.

[Ipn TPOXOXKIEHUHW MOHOXPOMATHUYECKOTO CBETa C JJIMHOW BOJHBI A uepes

TUPPAKIMOHHYIO PEIIETKY C MEPHOOM pelieTk 0 MaKCMMalbHOE YCHUIICHHE BOJIH

B HampaBJIeHWH, OMPEIACISIEMOM YIJIOM ¢, TPOUCXOJUT TP YCIOBUU:

i % sin f.'::L'x)a(k:a 1,2 ..)



3agaya 1 CBeua HaxoauTcs Ha paccTossHuM 12.5 cM oT coOuparomieil JIMH3EL,
onThyeckas cwia kKoropord paBHa 10 amrp. Ha KakoM pacCTOSHHUHU OT JIMH3EI
[IOJVUYUTCS N300paKEHNE U KAKUM OHO OvieT?

lano: Pemenmne:

D=10antp D=1/d+1/f, 1/f=D-1/d
d=12,5cm=0,125 m 1/f=10-1/0,125=10-8=2
Haitru:f-? f=1/2=0,5m

OtBet: 0,5 M
3agauya 2 PaccrosHue ot mnpegmera no 3kpaHa 105 cm. ToHkas nuH3a,
MOMEIIEHHAs! MEXXy HUMH, aeT Ha dKpaHe yBEIIMYCHHOE N300paKeHHe MpeIMeTa.
Ecnu nuH3y nepemecTuTh Ha 32 cM, TO Ha JKpaHe OyIeT YMEHBIIEHHOE
nzoopaxenne. Halitn hokycHOE paccTOssHUE JTUH3HI.
lano:
L=105 cMm
AL=32 cm
Haiitu: F-?

Pemenne:

BBenem o0Oo3HaueHmsi: 0 — paccrosHME OT TpeAMeTa J0 JIMH3bI B IIEPBOM
cimydae, f — paccTosHEe OT JTMH3BI 10 dKpaHa B MEpBOM ciy4dae, F — dokycHoe
paccTosiHue JIMH3BL. Toraa MOKHO 3aIHCaTh: d+f=L.(1)

YT0oO0BI TPOU30ILIET EPEXO]] OT YBEIMYEHHOTO U300paKEHUSI K YMEHBILIEHHOMY
Py HEU3MEHHOM IIOJIOKEHUU MpeAMeTa M HKpaHa, HEOOXOJUMO MEpPEABUHYTH
auH3y Ommxke K 9kpady. I[lostomy Bo BTOpoMm ciydae ¢ yuderom (1)

COOTBETCTBYIOIIIUE PACCTOSIHUS OYyT paBHbI d+AL
u f-AL.
3anwuiiem GopMyITy JIMH3BI 17151 CIy4asi JEHCTBUTEILHOTO N300payKeHUs B 000X
1,11 @
_ d f F
CIIyJasix: L . .

+ =— 3
d+AL f-AL F

Pemaem cucremy ypaBHenuit (1) — (3) OTHOCHUTEIIBHO UCKOMOM BeuuuHbI F. 13

paBEHCTBa JIEBBIX yacTell ypaBHeHUH (2) u (3) crneayer: d—f=AL. (4)
PaccmatpuBast coBmecTHO (1) u (4), HaxoauM d= L+2AL , f= L—2AL .(5)
L2 —AL?
[Toncrasisis (5) B (2), mosrydaem OTBET: F= BT 23,8 cM.

OtBeT: 23,8 c™m

3ajanus I CaMOCTOSAATEIbHOM PadoThI
1. Yron nmageHus Jiyda CBeTa Ha MOBEPXHOCTh MOJICOJHEYHOTO Maciia 60°, a

yron npenomienns 36° . Haiiti mokasarens npeaoMIeHHs Maca.
2. Ha xakoil yroa OTKJIOHUTCS JIyd CBETa OT NEPBOHAYAIBHOTO HAIPABJICHHUS,
ynas nozt yriom 45° na noBepxuocTs crexna? Ha moBepxHoCcTh anmasa?


http://5terka.com/node/4218
http://5terka.com/node/4218
http://5terka.com/node/4218

3. CBeua HaxomuTCs Ha paccTossHMM 12,5 cM 0T coOuparomeld JIWH3HI,
onThyeckas cuia Kortopod pasHa 10 anrtp. Ha xakoMm paccrosHMM OT JIMH3BI
HOJTyYUTCsl N300pakeHNE U KaKUM OHO Oy1eT?

4. Beipasute nuHeiiHoe yBenuueHue [ B 3aBUCHMOCTH OT (POKYCHOTO
paccrostHus TUH3EI F 1 paccTosHus npenMeTa oT TuH3HI d.

S. OnpenenuTh ONTHYECKYIO CUJTYy PACCEMBAIOLIEH JIMH3bI, €CIIU U3BECTHO, YTO
IpeaIMeT, NOMEIIEHHBI nepen Hedl Ha pacctosHuun 40 cM, AaéT MHHMOE
n300pakeHre, yMEeHbIIIEHHOE B 4 pa3a.

6. PaccrosHne ot mpenmera 10 3kpaHa 90 cm. ['me HagO MOMECTUTH MEXIY
HUMH JHUH3Y C (DOKyCHBIM paccTtosHueM 20 cM, 4YTOOBl NOJIYYUTh Ha OJKpaHE
OTYETIIMBOE U300pakeHUe peameTa?

7. Hudpaknuonnas pemérka cogepkut 120 mrpuxoB Ha 1 mm. Halitu nuny
BOJIHBI MOHOXPOMATHUYECKOTO CBETA, MAJAIOIIEr0 Ha PEHIETKY, €CIH YroJl MEXIy
IBYMs CHEKTPAaMH MEPBOTo HpsaKa paseH 8°.

8. Onpenenuth yroy OTKJIOHEHHUA Jy4yel 3enéHoro ceera (aynmHa BosHbl 0,55
MKM) B CIIEKTpE IE€PBOTO MOPAJKA, MOJIYYEHHOM C IMOMOIIBI0 JU(PPAKIHOHHON
peLETKY, Iepro1 KoTophlil paBeH 0,02 MM.

9. Cxonbko BpeMmeHu uiet ceet ot ConHua 10 3eMin?

10. Bopma ocBemieHa KpacHBIM CBETOM, JJIi KOTOPOTO JIJIMHA BOJIHBI B BO3JyX€
0,7 mxMm. Kakoit Oyniet njvuHa BOJHBI B Bojie?

Jlureparypa:

o [ . Msxumen, ®uzuka ydeOnuk 11 xi. 2010 r.

o A.Il.PeimkeBuy. CoopHuK 3amad o pusuke 10-11 k. 2010 1.

e C.A.CmupnoB. CoopHuk 3aaa4 1o ¢pusuke.2010 r

IIpakTuyeckoe 3ansitue Ne 9
Tema: «Cnymnuuku ninanem. Manvie mena conHeuHOU CUCHEMbL)
[ens paboter: OO6O0IUTE 3HAHUS O (PU3MUECKUX XAPAKTEPUCTUKAX W JBUKEHUU
ten ComHeyHOM cucTeMbl. MeTolIOM CpaBHEHUS BBISIBUTH OOIIUE U
OTJIMYUTEIIbHBIC TTAPAMETPHI ATHX TE.
[Tocobuss u ob6opyaoBanue: Qororpabhuu CoJsiHIa, TUIAHET M HUX KPYMHBIX
CIIyTHHUKOB, IIUPKYJIb, TPAHCTIOPTHUD, TUHEHKA, KAITBKYJIATOP.
Mertoauueckue ykazaHus k padore. Jlannas Ilpakthueckoe 3aHSITHE MOMOXET
yYamyMcs CUCTEMaTH3UPOBATh 3HAHUS O Tesax COTHEYHOW CHCTEMBI, BBEIIBUTHh HX
pasznuyus U o0IMe 0COOCHHOCTH B (PM3MYECKUX XAPAKTEPUCTUKAX U JBUIKECHUU
TeN.
[lepBas yacTh MpakTUUECKOW PaOOTHI MOCBSAIICHA (HU3UICCKUM XapaKTEPUCTUKAM
Ten1 COJIHEYHOW CHUCTEMBI: JMAMETPhI, HAKJIOH OCH BpalllCHHs, HaIu4ue U
T€OMETPUYECKUE XAPAKTEPUCTUKU KOJICIl, BHEITHWUN BHUJ TMOBEPXHOCTH. Jlmst
CPaBHUTEJIHHOTO aHajdn3a JAMAMETPOB TN MPEAJIaracTcsi MEPEeBECTH JTUHEHHBIC
IMaMeTpsl B OTHOCUTENbHBbIE pazMepsl ¢ 3emiueir DKM/ D3. Jlanee BbiOpath



yIOOHBI MacmTald Jisi HAaHECEHUsS OKPYKHOCTEH Ha CPaBHHUTEIbHBIM PUCYHOK.
CrnenyeT OTHENBbHO BBINOJIHATh PUCYHKH I IUIAHET 3€MHOW T'PYIIbI U KPYITHBIX
CIIyTHUKOB, W JUISl TJIAHET TMUTAHTOB C UMX KoJblaMmu. C MOMOIIBIO TPaHCHIOPTHPA
OTMEYAETCA YroJ HAKJIOHA OCU BpAllCHUs IUIAHEThl OT MEPIECHAMKYJSIpa IO
4acOBOW CTpeJIKe, MOJYYEeHHYI0 OCh 0003HaualoT mnyHKTUupoMm. Kaxkmoe Teno
pa3yKpammBaeTcsi B COOTBETCTBUU C €r0 BHEIIHUM BHJIOM IO MPEIIO0KEHHBIM
npenojasareneM  Qgororpadusim.  UYtoObl  HapucoBaThb  KOJbIa  IJIAHETHI,
HEOOXOJMMO TMPOBECTU TMEPIECHIUKYIAP K OCH BpalleHHs (SKBaTOpHaIbHAs
MJI0CKOCTh). Ha HEM OTMETHTh BHYTPEHHHMI W BHENTHUHN paguyc KOJEI[ ¢ 000ux
cTopoH. IIpoBecTH KOHIIEHTpUYECKHE SJUIMIICBI 4Yepe3 3TU TOYKU. Buanmas
TOJIIIMHA KoJiell Oojiee TOHKas 3a IUIaHETOW M Oojee mmpokas nepex Heil. Bropas
YacTh MPAKTHUYECKOW padoOThl IMOCBAILIEHA 3jeMeHTaM opOuTbl Ten CoaHeYHOU
cuctemMbl. OHA BKJIIOYACT B CeOS 3aKpEIUICHHE CICAYIOMUX IMOHSATHN: OOJbIIast
MOJIyOCh OpPOMTBI, SKCUEHTPUCUTET, adpenuil u nepurenuit. Vcnons3ysa 3HaueHUs
3TUX AJIEMEHTOB, CTPOSITCS CPABHUTENIBHBIE CXEMbl OPOUT, OTIENIBHO AJIs1 3EMHOMN
IpYyNIbl IJIAHET, JUIS IUIAHET TUTaHTOB M OOJIBIIMX CIHYTHUKOB IUIAHET C
TMIIOTETUYECKON IUTaHEeTOM B IieHTpe. s CpaBHUTEIbHOW CXEMbI OpOUT Tell,
PEKOMEHJIyeTCsl CHadalla I[epeBEeCTU JaHHble TaOMUIBI B KWIOMETpaxX B
ACTPOHOMHUYECKHE €IMHHUIIBI, a 3aTEM BBIOpaTh YJ0OHBIH MacmITald AJisi PUCYHKOB.
Ha cxeme OTMETUTh BEPTUKAIBHYIO M TOPU30HTalbHYIO Oocu. Ha BepTHKanbHOU
OCHM OTMETUTh OOJIbIIIKE TOJIYOCH (BBEpPX M BHU3), Ha TOPU3OHTAIIBHOU OCH
OTMETHUTh MEPUTEHHOE PACCTOSHUE CIIpaBa, a a)eIbHOE PACCTOSHHE CIIEBA, YEpe3
MOJIyYeHHbIE TOUKH IIPOBECTH OPOUTY.

O0mas TadMua ¢ JaHHBIMU NApaMeTPaMH, BbIYUCJIEHHE JONMOJTHUTEIbHBIX

napamMeTpoB.

Tabruya 1.

Ne n/n | Hebecrnoe D D g0 Rwmn. | R e P A

meno KM % KM a.e. a.e. a.e.
1 Mepkypuit | 4880 0,38 2 57,9 0,39 0,21 0,31 0,47
2 Benepa 12100 0,94 2,7 108 0,72 0,01 0,71 0,73
3 Semis 12756 1 23,5 149,6 1 0,02 0,98 1,02
4 Mapc 6794 0,53 25,2 228 1,52 0,09 1,38 1,66
5 HOnurep 113200 | 11,23 3,1 778,4 5,2 0,05 4,94 5,46
6 CarypH 120000 94 26,7 1424.,6 9,52 0,05 9 10
7 Ypan 51800 4,06 97,9 2867 19,16 0,05 18,2 20,12
8 HenTtyn 49500 3,88 29,6 4486 29,99 0,01 29,7 30,3
9 [LmyToH 2600 0,2 57,5 5890 39,37 0,25 29,5 49,21
10 Actepounspr | 1003-1 0,08 330- 2,2-3,6 ~0,3
540

11 Jlyna 3476 0,27 18,3-28 | 0,384 | 0,00256 | 0,05 0,364 0,403
12 Ho 3830 0,28 0,04 0,421 0,0028 0 0,421 0,421
13 EBpomna 3138 0,25 0,47 0,64 0,00446 0 0,67 0,67
14 Tanumen 5260 0,41 0,19 1,07 0,0071 0 1,07 1,07
15 Kanmucro 4880 0,38 0,28 1,883 0,0125 0 1,883 1,883
16 Turan 5150 0,4 0,35 1,221 0,0081 0,03 1,184 1,257
17 Tputon 2700 0,21 157 0,351 0,0023 0 0,351 0,351




18 Kometa 16*8 0,001 18,13 27 0,96 0,58 35,31
T'annes

19 Komera 3,5 0,0005 2,22 0,84 0,34 41
OHKe

3anmaroTcs CIeIyIOIINe MapaMeTphI:

DxM — nuaMeTp Tena B KHIOMETpax;

€° - HaKJIOH OCH BpAIIICHUS Tela;

R — 6obIas moiryock opOUTHI;

€ — DKCLICHTPUCUTET OPOUTHI;

Brraucnsiores cienyoomuye napaMmeTphl:

D/D3 — nuamMeTp Tena 1o OTHOLIEHUIO K JUAMETPy 3eMIIH;

Ra.e. - 6osbImiast moJIyoch OpOUTHI B ACTPOHOMUYECKUX SAMHUITAX;

Ra.e. = R/149600000 Pa.e. — mepurenuii opOMTHI B ACTPOHOMUYECKHUX CTUHHIIAX;
Pa.e. = Ra.e.(1-e).

Aa.e. — adenuii opOUTHI B aCTPOHOMUYECKUX CAMHUIIAX;

Aa.e. = Ra.e.(1+e).

CpaBHuTenbHbIe pa3Mepsl I1aHeT. CpaBHUTENbHBIE pa3MeEphI IIAHET 3EMHOM
TPYIIIBI.

Macmtab 1em — 15000xM.
Tabnuna TMHENHHBIX pa3MepoB B MacuTale:

II;manera R maneTsl R xombpa R xonbna
BHEIITHETO BHYTPEHHETO
FOnurep 48MMm 82MM 82MM
CarypH 40MMm 91mm S1mMm
Ypan 1 7Mm 33Mm 20mMM
Henryn 16MMm 41mMm 28MM
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