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MNOACHUTEJBHASA 3AIINCKA

MeTonuueckue yka3aHus MO BBITOJHEHHUIO MPAKTUYECKUX padOT MOATOTOBJICHBI HA
OCHOBEe pabouell mporpamMmbl yueOHOM aucuuruiuHbl «®Pusnuka» paspadoTaHa B
coorBeTcTBUM ¢ TpeboBanusiMu DPI'OC CIIO mno cmeumanpHocTH  15.02.09
«ANTUTUBHBIE TEXHOJIOTHUWY, YTBEPKIEHHOTO MpUKa3oM MUHHCTEpCTBA 00pa30oBaHUs
u Hayku PO or 22.12.2015 1., Nel506 um mnpumepHodt mnporpammoit ydyeOHOMN
mucruiuinabl  «Du3uka» s mpodecCHOHATBHBIX 00pa30BaTEIbHBIX OPTaHHU3AIUH,
peKOMEHIOBaHHBIX DenepallbHbIM TOCYJAPCTBEHHBIM aBTOHOMHBIM  YUPEKICHUEM
«DenepanbHblii MHCTUTYT pa3BuTHs oOpazoBaHus» (PIAY«DUPO») B kadectBe
NPUMEPHBIX  MPOTpaMMbl Il peaju3allid  OCHOBHOW  IpO(ecCHOHaIbHOMN
obOpazoBarensHoil mporpammbl CIIO Ha 06a3e OCHOBHOTO OOIIEro OOpa3oBaHUS C
nosiyueHueM cpeanero obmiero obpazoBanus (IIporokonm Ne 3 ot 21 wuronsa 2015 r.
Peructpanmonnsit Homep penersun 384 ot 23 wurons 2015 r. DAY «DUPO») u
cootBeTcTBYIOMMX 001MX (OK):

OK O01. TloHumarb CYIIHOCT, M COIMAIBbHYIO 3HAYUMOCTh CBOEH Oyayien
npodeccu, MPOSBIISITH K HEW YCTOMUYNBBIA HHTEPEC.

OK 02. Oprann3oBbIBaTh COOCTBEHHYIO €SI TEIILHOCTD, BEIOMPATh TUTIOBBIE METOIBI U
CIOCOOBI BBIMOJHEHUST MPOPECCUOHANIBHBIX 3aJ1a4, OIEHUBATh UX d()PEKTUBHOCTD U
Ka4ecTBO.

OK 03. [IpuHMMaTh peuieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIUsAX U HECTH
32 HUX OTBETCTBEHHOCTb.

OK 04. OcyiiecTBisATh MOUMCK M HCHOJb30BaHUE MH(POPMALMH, HEOOXOIUMOUN IS
3(PEKTUBHOTO BBIMOJHEHHUS TPOPECCUOHANBHBIX 3a/1ad, MPOPEeCCUOHATBHOTO |
JUYHOCTHOTO Pa3BUTHSI.

OK 07. bparp Ha ce0sd OTBETCTBEHHOCTh 3a pPa0OTy UIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), pE3YJIbTAT BHITIOJHEHUS 3aIaHHM

OK 09. OpueHTHpOBaThCS B YCIOBHSIX CMEHBI TEXHOJOTUN B MpodeCcCHOHATBHON
NEeATEeIbHOCTH

Copnepkanue mporpaMMbl ydeOHOW JucCIUIUINHBL «Du3nKa» HampaBiIeHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIeH:

-OCBOCHHE 3HAaHWUW O (QYHIAMEHTATbHBIX (U3MYECKUX 3aKOHAX | MPHUHIUIAX,
JIeKAIINX B OCHOBE COBPEMEHHOHN (M3MUECKOW KapTHHBI MHpa; HanOoJiee Ba’KHBIX
OTKPBITUSAX B 00JaCTH (PU3HMKH, OKA3aBIIMX ONPEACIAIONICE BIHUSHUEC HA PA3BUTHE
TEXHUKH U TEXHOJIOTUH;, METOJaX HAYYHOTO ITO3HAHUS TIPUPOJIHI;

-OBJIaJICHUE YMEHUSMH TPOBOJUTH HAOJIONCHHS, IUIAHUPOBATh U  BBIMOJIHATH
OKCIIEPUMEHTHI, BBIBUTATh THUIIOTE3bl U CTPOUTH MOJICIH, MPUMEHSATH MOJYYCHHBIC
3HAHUS N0 (PU3UKE 7151 OOBICHEHUS PA3HOOOPA3HBIX (PM3MUECKUX SBJICHUN U CBOWCTB
BCIIIECTB, TMPAKTUYECKH  HWCIIONB30BaTh  (PU3WYECKWE  3HAHUA,  OICHUBAThH
JIOCTOBEPHOCTH €CTECTBEHHO-HAYYHOW MH(POpPMAIINU;

-pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYalbHBIX W  TBOPYECKHX
CIIOCOOHOCTEW B Tpoliecce MPUOOPETEHUS 3HAHMM W yYMEHUU 10 (U3HKE C
WCIIOJIb30BAaHUEM Pa3-



JUYHBIX UICTOYHUKOB MH(OPMAITUK U COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHIA;
-BOCIIUTAHUE YOEXJIEHHOCTH B BO3MOXKHOCTU IIO3HAHUS 3aKOHOB TMPHUPOJIBI,
UCIIOb30BaHUsl  JIOCTIDKCHMM (QU3MKM Ha OJlaro  pa3BUTHUSA  4YEJIOBEUYECKOM
[IMBWJIM3AlIUA; HEOOXOAUMOCTH COTPYJAHMYECTBA B MPOILIECCE COBMECTHOTO
BBITIOJTHEHHUST 3aJ1ad, YBAXXUTEJIBHOI'O OTHOIICHWS K MHEHHUIO OIIMOHEHTa TpH
O0OCYXXIEHUH TMPOOJIEeM €CTECTBEHHO-HAYYHOT'O COJIEpXKAHUS; TOTOBHOCTH K
MOPAJIBHO-3TUUYECKON OIIGHKE MWCIOJIb30BAaHUSI HAY4YHBIX JOCTHXKEHUN, YyBCTBa
OTBETCTBEHHOCTH 3a 3aIIUTy OKPYKAIOIIECH CPEIbI;

-ACTIOJIb30BAHNE MPUOOPETECHHBIX 3HAHWW M YMEHUW I PEIICHHUS MPaKTHUYECKHUX
3a7a4 TMOBCEIHEBHOM >KMU3HH, OOECIICUeHHUs OC30IaCHOCTH COOCTBEHHOM JKH3HH,
pPaIMOHAIBHOTO  MPUPOJIONONIB30BAHUSI W OXpaHbl OKPYXKAIOIIEH Cpenbl, |
BO3MOXKHOCTh TNPUMEHEHUS 3HAHWM TIPW PEIICHWH 337a4, BO3HHUKAIOIMHUX B
nocieAyrniel npopecCuoHanbHON JeATeIbHOCTH.



NHCTPYKIUHA JJISA OBYUYAIOIIIUXCA
11O BBIIIOJIHEHUIO ITPAKTUYECKHUX PABOT

IIpexxae 4YeM MNPUCTYNHTHL K BbINOJHEHUIO 3aJ]aHUii, BHUMATEJIbHO
NPOYNTAITE JAHHbIE PEKOMEHIaIlUN

1. IlpakTuyeckue pabOTHl MPOBOASATCS MOJ HaOIOJeHHeM mpenogaBarens. K
BBITIOJITHCHUIO TPAKTHUYECKUX pPaboT oOydarommuecss TOMYCKAIOTCS TOJBKO IOCIHE
POCTYIIMBAHUS MHCTPYKTaXKa MO TEXHUKE 0€30MaCHOCTH.

2. Bce mpaktudeckue paboThl MPOBOJATCS 3a MapTaMH y4eOHOTO KaOHMHETa.
OOyuaromuMcesi He paspemaercss 0€3 yBaXMTEIbHOM NPUYMHBI OTIIYYaThbCs U3
KaOWHEeTa JI0 MOJTHOTO OKOHYAHUS MTPAKTUYECKUX paldoT.

3. Ilepen HauamoM pabOTHI AJIMHHBIE BOJIOCHI CIEIYET 3aKOJIOTh.

4. Ha paboueM MecTe AOJKHBI HAXOAUTHCS TOJBKO HEOOXOAUMBIE JJIsi padOThI
MaTepHuaibl U HHCTPYMEHTHI.

5. C HOXHHIIAMU CJIEAYET MOIb30BaThCS aKKypaTHO, TIEPeIaBaTh MX KOJIBIIAMHU
BIIEpE/I.

6. HeoOxoaumo ciieuTh 3a YUCTOTOM pabodero Mecra.

7. Ilocne 3aBepiieHus: paboThl oOy4daromrecs: 00si3aHbl cOOpaTh HHCTPYMEHTHI,
MaTepualibl, METOJMYECKHE MOCOOMS W CAaTh WX MpernojiaBaTeNio, yopark pabouee

MECTO.



IlepeyeHb NpakTHYeCKUX padoT

o TMCIOMIIJIMHE «Pu3ukan»

I[TPAKTUYECKAS PABOTA Nel.

Tema: 3aKOHBI COXpaHEHUS B MEXAHUKE.

I[TPAKTUYECKAS PABOTA Ne2.

Tema: 3aKOHBI COXpaHEHUS B MEXAHUKE.

I[TPAKTUYECKAS PABOTA Ne3.

Tema: OcHOBBI MOJEKYJISIPHON (DU3UKU U TEPMOJIMHAMUKH.

[NPAKTHUYECKA PABOTA Ne4.

Tema: DJIeKTpUUECKOE MOJIE

[NPAKTHUYECKA PABOTA Nes.

Tema: DIEKTpOMarHuTHOE IOJIE.

INPAKTHUYECKA PABOTA Ne6.

Tema: 3H€KTpOM3PHHTHLIG KOJICOAHMS M BOJIHBI.

ITPAKTUYECKA PABOTA Ne 7.

Tema: ['eomeTpryeckas U BOJJHOBASI ONTHKA.

INPAKTUYECKA PABOTA Ne8.

Tema: KBanToBas ornrtuka

I[TPAKTUYECKAS PABOTA Ne9.

Tema: DBomronnsg Beenennoii



[TIPAKTUYECKAS PABOTA Nel.
Tema: 3akoHBI COXpaHEHHUS B MEXaHUKE.
3aganue Ne 1

1. B KaKoOM ciydae coBeplIaeTcs padora?
A. Ulapux Kamumcsi no 2NIa0KOMY 20PU3OHMAILHOMY cmoiny.
b Kupnuy Jiescum Ha cmoze.

B. Aémonoepy3zuux noonumaem 2pys.
2. lllapuk ¢ HEKOTOPOIi BHICOTHI MAJAET HA MECOK U 3acTpeBaeT B HeM. Kakue

npeBpamcHusd IHEPIrUMn 31€Ch HpOI/ICXOIlHT?
A. HOI’}’leHZﬂ/laJleaﬂ IHEpcUs wapuka npespawaemcs 6 KUHEMmU4YeCcKyrO IHepcuro, a
KUuHemu4eckas - 60 6HYMPEHHRIOIO.

b. Bnympennsas snepaus wiapuka npeepawjaemcs 6 KUHemu4ecKkyio, a KUHemu4ecKkasl
— 8 NHOMEHYUATILHYI0.
B. Kunemuueckas snepeus wapuka npespawaemcst 60 HymMpeHHIO SHeP2Uio.
3. Kakoe BbIPa’KeHUe onpexaeaser UMITYJIbC Tesa?
A. ma B. mo B. Ft r. m;Z
4. Kakoii MexaHn4eckoil JHeprue 00/1aJaeT pacTAHYTasd WJIH CKATaA
NPYKUHA?

A. Kunemuueckoii. b. Ilomenyuanvnoii. B. He obnaoaem
MexXaHu4ecKkou dHepeuel.
5. Kakas u3 nepeuncjieHHbIX eIMHUIL SIBJISAETCH eUHUIEH padoThI?

A. Iocoyno.  b. Bamm.  B. Hotomon.I'. Ilackanv. /]. Kunozpamm.

6. Kakue M3 mnepeymncieHHBIX HHMKE BeJUYUH SIBJIAKTCH BEKTOPHBIMHU
BeJIMYUHAMMU ?

1. pa6ora 2. JHeprust 3. macca 4. yckopeHmue
A. Tonvxo 1 B. Tonvko 2 B.1,23 I'. Tonvxo 4

3amanue Ne 2

1. CamocBan npu nepeBo3ke rpysa paspuBaeT MomHocTh 30 kBt. Kakas pabora
COBEpILIAETCS UM B TE€YEHUE
45 mun?
2. Yenosek maccoit 70 Kr O€KUT co CKOpocThio 3,6 km/4. Kakum umirynbcoMm OH
oOnanaet?
3. Kunetuueckas sHeprus mynw, Jietsiiei co ckopocteio 700 mM/c, paBHa 2,45 xJIxk.
UYemy paBHa Macca Imysin?
4. Kakytro paboTy Hal0 COBEPLINTH, YTOOBI PACTAHYTH MPYKHUHY KECTKOCTHIO
50 H/m na 30 mm?
5. [IBa mapa maccamu | Kr ¥ 2 Kr JBWXKYTCS HaBcTpeuy Jpyr apyry. CkopocTb
nepBoro mapa 2 wm/c. Ilocne coynmapeHuss OHU ABUXKYTCS KAaK OJHO LEJIOE CO
ckopocThio 3 M/c. Onpenenuth NafaJIbHYI0 CKOPOCTh BTOPOTO I1apa.

hz 7]

e
hy g)

0




3aganue Ne 3

3axanue Ne 4

3anuImTe 3aKOH COXPAHCHHS UMITYJIbCA.
3anuImTe 3aKOH COXPaHECHHS YHEPTUH.

3aganue Ne 5
Hy»xHo BbIOpaTh NpaBUILHBIN OTBET U3 NPEIJIOKEHHBIX, U YKa3aTh €r0 UHJIEKC.

1 p=m-v A | Kunemuueckas snepeus
2 N=F-v b | Paboma cunvl msidcecmu
3 E, =Y Teopema o Kunemuueckoul dHepeul
2
p=F-t B
4 |, ;| | Paboma
Il = I, U, =11y = U, T 1, U
5 VTR R A TR T | Hunynee cunbl
6 |E, = KX Hmnynvc mena
2
A (h—h ) K
Vv — m g \I ll T |2 }
7 A_E _E 3 | llomenyuanvras snepaus npyorCumbl
K KL
8 E. +E.-E_+g. | K | llomenyuanonas snepaus
9 E -m.q.h JI | Mownocmeo
p 7
10 A—E.S.cosg M | 3akon coxpanenus 3uepauu
11 | ¢ £ ¢ H | llonnas mexanuueckas snepeus
—E +E,
12 1l | 3akon coxpanenus umnynvca

[NPAKTUYECKAS PABOTA Ne2
Tema: 3aKOHBI COXPAHEHUS B MEXAHUKE.

3aganue Ne 1

1. B KaKOM ciaydae coBeplIaercs padora?
A. Jlowaow msaHem meiezy.
b. AHbnoko JledCUm noo oepeso.

B. Jlocmpa kauaemcsa noo nomoakom

2. Kakne u3 MNEPECUYNCIICHHBIX HHMKEC BCJIHMYHH HE HABJIHAIOTCH BCKTOPHBLIMH

BeJIMYNHAMU?

1. ckopocth 2. uMInyJabc 3. Mmacca 4. yckopeHue
A. Toavko 1 b. Tonvko 2 B. Tonvko 3 I 2u
4

3. Kakue mnpeBpaiieHusi JHePrud MNPOUCXOAST NPH  TOPMOKEHHUU

Bejocumnena?

A. HOWleHT/}MaJZbHClﬂ IdHepcusl genocuneod npespawiaenmcia 6 KUHemu4decKyro

IHeEpP2UIo.

b. Kunemuueckas IHep2usl genocuneod npespawaemcs 6 nOomeHYUuaibHyro

IHeEpP2UIo.

B. Kunemuuecxas IHepcUus genocuneoda npespawaemcsa 60 6HYMPEHHIOI0

JHep2Uro 3emiu u genocuneoa.



4. Or 4Yero 3aBHUCUT MNOTEHIHAJILHAS HJHEPrusl TeJia MOJHATOr0 HAaJ
3emJiei?
A. Om maccol u ckopocmu 08udceHus meid.
b. Om cxopocmu ogusicenus mena.
B. Om vicomul Hao nosepxnocmuio 3emau u maccol mena.
5. Kakasi M3 mnepe4mc/ieHHBbIX eIVMHHUI SABJSIETCS eIUHUIE MOIIHOCTH?
A. JDicoyne. b. Bamm. B. Hotomoun.I'. I[lackans. /[. Kunoepamm.
6. C nomMompbl0 KakKoro BBIPAYKEHUSA MOKHO paccunuTarth, padoTy
coBepLIaeMYyI0 TeJoM?
A. P=mg b.A=FS B.p=mo I'N=Fo
. E=mgh

3ananue Ne 2
1. Kakyto cpeHiol0 MOIIHOCTh pPa3BUBAET YEJIOBEK, MOJHUMAIOIIUNA BEAPO BObI
BecoM 120 H u3 konoaua riryounoi 20 m 3a 15 ¢?
2. Haiiftu wumnynbc Tpy30BOTO aBTOMOOWJIE Maccol 3 T, ABUXKYIIErocs CO
CKOPOCTBIO 54 KM/H.
3. Ha kaxkoit BbicOTe MOTEHIIMAIbHAs YHEPTUs Tpy3a Maccou 2 T paBHa 10 kJ[x?
4. Illap maccoit 20 T ABUrasch CO CKOpPOCTbIO 2 M/C JMOToHseT mmap Maccor 40 T
JBIKYIIMMCS cO cKopocThio 1 M/c. KakoBa CKOPOCTh COBMECTHOTO JBWXKCHHS
apoB Mocity yaapa?
5. Teno maccoii 200 T npu cBOOOTHOM MAJEHUU YBEIHUYUIIO CBOIO CKOPOCTh, OT 1 110
2 M/c. Kakyto paboTy ipu 3TOM COBEPIIUIA CUIIA TSHXKECTH?

y‘l

>
Zaganue Ne 3 o O™
Bamanue Ne 4 v l+

& 3anumure
3aKOH COXPAHEHUs UMITYJIbCA. . O

3anuimTe 3aK0H COXpaHCHUSA SHCPIrUu.

»X

3aganue Ne 5
Hy»xHo BBIOpaTh NpaBUIBLHBIN OTBET M3 MPEIJIOKEHHBIX, U YKa3aTh €TI0 WHJIEKC.

1 p=m-v A | Kunemuueckas snepeus
2 N=F-v b | Paboma cunwt msiscecmu
3 E, = K-X Teopema o kKunemuueckou suepeuu
4 e, TFat
5 |[MaTm 5 =5+, Yy Hilwn(;j::c CUIbL
6 |E-= m'2“ Hmnynvc mena
A—m'g'(hl_hz) X
7 A F S eoser 3 | llomenyuanvuas suepausi NpysCUutbl
8 Eo+E,=E,+E, K | llomenyuanvuas snepeus
E,=m-g-h
A=E,-Eq4



9 JI | Mowmnocme

10 M | 3akomn coxpanenus suepeuu

11 H | llonnasa mexanuueckas snepeus
12 1l | 3akon coxpanenus umnyivca

ITPAKTUYECKAS PABOTA Ne3.

Tema: OcHOBBI MOJIEKYJISIPHON (DU3UKU U TEPMOJIMHAMUKH.

1. Yro  sdaBisercss  HaumOoJiee  HAIISIAHBIM ~ ONBITHBIM  IOJITBEPKACHUEM
B3aMMOJICHCTBHS MKy MoJsieKylamu? BriGeprre mpaBUiIbHOE YTBEPKICHHE.
A. Bbpoynosckoe nsmxkenue b. Juddysus. B. Bo3nukHoBeHHE CHIl ynpyrocTu
npu nedopMaliuu TBEPOTO Tea.

2. BHyTpeHHsIsI SHEepTHs Tella 3aBUCHT...
A. OT CKOpOCTH JBUKECHUS TEJIA.
Bb. OT sHeprum ABMKEHUS YACTHII, U3 KOTOPBIX COCTOUT TEJIO.
B. Ot sHeprum B3aMOICMCTBUS YACTHIL, U3 KOTOPBIX COCTOUT TEJO.
I'. OT 3HEpruu IBUKEHUS YACTUI] U OT SHEPTUU X B3aUMOJICUCTBHUS.

3. Kak u3zMmeHHUTCsS naBieHHE WICATBHOTO ra3a Ha CTEHKHM COCyJa, €ClIM B JaHHOM
00BEME CKOPOCTh KaKJIOM MOJIEKYJbl YABOUTCS, a KOHLIEHTpAIMs MOJIEKYJ] He
M3MEHWIIACH?

A. He m3menutcsa. b. YBenmnunrcs B 4 pasa. B. Ymenpmurea B 4 paza. I
YBenuuures B 2 pasa.

4. Kaxolt TepMoMeTp AaeT HanboJiee MpaBUIbHbIC TTOKAa3aHUs TeMIIepaTypbl?
A. Bonoponssiii  b. Prytaeiii  B. CimproBon

5. T'az momyunn xommuectBo TemioThl 300/, €ro BHYTPEHHSS HHEPrus
yBenmuuiiack Ha 200 J[>x. Yemy paBHa paboTa, cCOBepIlIeHHAs Ta30oM?
A.0 Ix. B.100 xx. B.200 Ix. I'.300 x . 500 dx

6. Kakoe 3HaueHue TemMriepatypsl 1o mkajie KeapBruHA COOTBETCTBYET TeMIIEpaType
100°C?
A.+373 K; Bb.—-373K; B.+273 K; TI.-273 K.

7. Yemy paBHa paboTa, COBEpIIIEHHAS Ta30M IPHU TIEPEXO0Je U3 COCTOSHHS |
B cocTosiHue 2 (cM.puc.)? ‘
A. 10 Ix. b.20 x. B.30Ix. TI.40 Ox. 0 0 20 vw

— N W

8. Ompenenute YnCIO MOJIEKYII, coaepxamuxcs B 3 Boabl (H,0).
A.10% B.2- 10®. B4 10°. T.6 107



9. Ouenute makcumanbHoe 3HaueHue KIIJ[, kotopoe MOXeT MMeTh TersoBas
MalllMHa, C TEMIEpaTypoll  HarpeBaTess 227°C wu TeMIeparypoi
XOJIOAWJIHLHUKA 27°C.

A.100% Bb.88% B.60% TI.40% . 12%.

[TPAKTUYECKAS PABOTA Ne4.

Tema: DnexkTpuueckoe moie

[{enb pabOTHI:

- 3aKpenuTh YMEHHE MPUMEHATh (POpMYINly HANPsHKEHHOCTU AIIEKTPUYECKOTO
nosist, 3akoH KyJsioHa, 3aKOH COXpaHEHHs AJIEKTPUUECKOro 3apsia U MPUHLIHUII
CYTNEPIIO3UIIMHU TIOJIEN MPH PElICHNH 3a/1ay;

- c1oco0OCTBOBATh PA3BUTHUIO YMEHUS JJOTUYECKOTO MBIILICHUS;

- CIocoOCTBOBATh Pa3BUTHUIO MO3HABATEIbHBIX CIOCOOHOCTEH,
CaMOCTOSATEIbHOCTH, OTBETCTBEHHOCTH.

OcHoBHbIC IOHATUA U POPMYJIbI

DnekTpocTaThka — pa3aen (pU3MKH, U3ydaroluii HEMOIBHKHBIE SJIEKTPUYECKHE
3apsIbl.

DNEeKTpUYECKU 3aps] — BEIMYMHA, XapaKTepU3YIolas CIOCOOHOCTh YaCTHUIIbI
BEILECTBA K DJIEKTPUYECKOMY B3aUMOIECHCTBUIO.

3aKOH COXpaHEHMsSI DJICKTPUUECKOrO 3apsija: B 3aMKHYTOH (JIEKTPUYECKU
M30JIMPOBAHHOM) CHCTEME alireOpanveckas CyMMa 3aps0oB BCEX YaCTHI] OCTAHETCS
HEU3MEHHOM.

3akon Kynona: cuiia B3aMMOAEHCTBHS JBYX HEMOJBHKHBIX TOUYEUYHBIX 3apsiioB
OpsIMO  MPOTIOPIIMOHANIbHA ~ MPOM3BEICHUIO MOAYJEH 3apsiioB W oOpaTHO
MPOINOPLUHUOHAIBHA KBAJIPATy PACCTOSIHUSI MEXK1y HUMMU:

1

1911192]
F=k ;22 : k= R PIC k - koaddumment nponoprmonanpHoctu B CU;
0

£- MUDIIEKTPUYECKAs MPOHUIIAEMOCTh CPEIIbL; & - DIIEKTPUUYECKAsl MOCTOSHHAS:
_ -12
& =8,85-107°D/m

HampsokeHHOCTBIO B JAHHOM TOYKE JJIEKTPOCTATHYECKOTO MOJISI  HA3bIBAKOT
BEKTOPHYIO (PU3MUECKYIO0 BEJIMYMHY, PABHYIO OTHOIICHHUIO CHUJIbI, IEUCTBYIOLIEH, B
JTAHHOM TOYKE Ha TOYCUHBIN MPOOHBIN 3apsi/l, K 3TOMY 3apsy.



rae F - cuna, ¢ KOTOpoil moJie IeMCTBYET Ha MOJIOKHUTEIbHBINA TOUYEUHBIN 3apsal (o,
[IOMEILICHHBIN B 3Ty TOUKY.

[IpyHIMD Ccynepno3unyMu TOJIEW: €CliM B JAaHHOM TOYKE IPOCTPAHCTBA
pa3IuYHbIC 3apsHDKEHHBIE YACTUIBI CO3IAI0T MOJISA, HANPSKEHHOCTH KOTOphIX Ej, E,,
En, TO pe3ynpTHpyromas HanpsiKEHHOCTD IT0JIS B 9TOM TOUKE

E=E, +E, +... +E,,.
HOBerHOCTHaﬂ INIOTHOCTD JJICKTPUYICCKOTO 3apsaa

o= Q/S, Tme (Q - 3apsn, paBHOMEPHO pacHpEACIICHHBIM IO IMOBEPXHOCTH Tela
IUTOLIAAbIO S.

Ilanpax«nnaxn% 3JICKTPOCTATHYECKOr0 IIOJsI TOYEYHOrO 3apsaa ( Ha
pacCTOSAHHUH I OT HETO

E= lq|

“imeen TAC € - IMOJICKTPUYCCKAs POHUIACMOCTD CPE/BI.
0

HanpsokeHHOCTh  2JIEKTPOCTATUUECKOTO  MOJII  OSCKOHEUHOW  PaBHOMEPHO
3apsSKEHHOM TJIOCKOCTH

_ o
2&80€

, TAC O - INOBCPXHOCTHAA INIOTHOCTD JICKTPHUYCCKOI'O 3aps/a.

HampsokeHHOCTh  3JICKTPOCTATHYECKOTO TIOJISI  METaJUTMUECKOW  3apsKEHHOM
cdepa panuyca R Ha paccrosaun I > R oT nieHTpa cdepbl
=1 , T1e g-3apsn cepol. Baytpu cheps (r<R) E=0.

AT EGEX

3aganue 1. OTBETHTE HA BOIIPOCHI.

1. Yro Ttakoe snekrpuyeckuid 3apan? EaunHuia uzMepeHus 3JI€KTPUYECKOro
3apsiaa?

Cdopmymupyiite 3akon Kymnona.

Chopmynupyiite 3aK0H COXpaHEHUSI dJIEKTPUUECKOTO 3apsijia.

4. YUro Has3piBaeTCid HANpsHKEHHOCTBIO  anekTpudeckoro mosa?  KakoBo
HaIpaBJICHUE HANPSHKEHHOCTH 3JeKTpuyeckoro noisa? Kak paccunteiBaercs
HaNpPsHDKEHHOCTH I0JIs1 TOYEYHOT O 3apsiaa?

5. B 4ém cocTOUT NpUHLKIT CYHEPIIO3ULIMH MO ?

MeToanueckue yKazaHus

w N

3amaun 1o ANEKTPOCTATHKE YAOOHO pa3/enuTh Ha aBe rpynmbsl. K nepBoil rpymme
MO>XHO OTHECTH 33Jla4yd Ha Pacy€T CUIIOBBIX M DHEPreTUYECKHX XapaKTEPUCTHUK
AJIEKTPOCTATUYECKOTO MOJIs1, KO BTOPOH — BCE 33J]a4M Ha paBHOBECHE JIMOO JBUKEHHE
3apsHKEHHBIX TeJl (YaCTHUIL) B AJIEKTPOCTATUYECKOM TIOJIE.



33,[[3‘-11/1 HepBOﬁ I'pymaibl CBsA3aHbl C MNPCACTABICHUSAMH O CYHICCTBOBAHUU
QJICEKTPOCTATHUYCCKOI'O ITOJII BOKPYI' HCIIOABHMIKHBIX 3apPsSKCHHBIX TCII U CBOAATCA K
HaXO0XJICHHUIO OCHOBHBIX XaPAKTCPUCTHK ITOJIA. HpI/I X pCUICHHUHA H€O6XOI[I/IMOI

1)

2)

3)

4)

ceNaTh PUCYHOK, M300pa3uB JTUHUHM HANPSDKEHHOCTH 3IIEKTPOCTATUYECKOTO
I0JIS U 3apsDKEHHBIE TElla, IOMEIIEHHBIE B 3TO M0JIE;

IIPY HAXOKJICHUU HAIIPSHKEHHOCTH I10JI1 B HEKOTOPOU TOYKE CIEAYET IIOMHUTb,
YTO OTO BEKTOpHAs BEIMYMHA M HAlpaBl€HAa II0 KacaTelIbHOM K JIMHUHU
HanpsokéHHocTU. Ecnu  mosne oOpa3oBaHO TOYEYHBIM 3apsoM, TO OHa
HaIlpaBJICHA BJOJIb IIPSAMOM, COCIUHSIOLIECH 3apsAl MU TOYKY, B KOTOpPOH
OIIPEIEIISIOT E , OT 3apsza, ecim >0, U K 3apsny, ecin q<0;

€CJIM II0JIE CO3JaHO CUCTEMOM TOYEYHBIX 3apsifOB, TO HAINPSHKEHHOCTH IIOJIA
pacCYUTHIBAIOT COIJTAaCHO NMPUHIMITY CYIECPIIO3UIINH: E =E—1> + E—z) +... +E;, HE
3a0bIBasi, YTO ITO reomeTpuyeckas cymma. CieayeT MpaBUIIBHO ONPEAEIUTh
HalpasJICHUE £’ U1 MOJ0KUTENBHOTO TOYEYHOIO 3apsiaa BEeKTop E HampasiieH
10 paaIbHON JIMHUM OT 3apsia, I OTPULATEIBHOIO — K 3apsy;

€CJIM NIPY B3aUMOJICVICTBUAHN 3aPSKEHHBIX TEJl IPOUCXOJUT NIEpEPACIPEACICHUE
3apsA0B, TO 3AIMIINTE 3aKOH COXpaHECHHUS 3apsa0B.

Pemenue 3aJa4 BTOpOﬁ I'pYIIIBI OCHOBAHO HA IIPUMCHCHUC 3dKOHOB MCXAaHUKHU C
y‘léTOM 3aKOHa KYJIOHa N BBITCKAIOIIUX HW3 HCTO CJ'IGI[CTBI/Iﬁ. Takue 3aga4uu
PCKOMCHAYCTCA pCUIATh B CIICAYIOIICM ITOPAOKEC:

1)

2)

3)

4)

cleaiTe pUCYHOK, H300pa3uB BCE CHJIBI, JCHCTBYIOIINE Ha 3apsHKCHHOE TEJIO,
M 3alMIIUTe I HEro YCJIIOBHE pABHOBECHS WJIM OCHOBHOC YpaBHECHHE
JMHAMUKU;

BBIPA3UTE CHJIBI DJIEKTPOCTATHYCCKOIO B3aMMOICHCTBHS uepe3 3apsabl WM
XapaKTEPUCTHKH IOJIS M MOACTABHTE 3TH BBIPAKEHUS B HCXOJAHOC ypaBHECHHE.
[Tpu 5TOM HAMO MOMHHUTH, YTO MEXIY OJHOMMEHHBIMH 3apsaaMH IEHCTBYIOT
CHJIBI OTTAJKHBAHMs, a MEKIY PAa3HOMMEHHBIMU - CHJIBI MPHUTHKEHHs. [Ipu
BBIYUCIICHHH B popMyITy 3akoHa KysioHa moACcTaBasioT aOCOMOTHRIC 3HAYECHUS
3apsIoB, 3HAKU 3apsIOB YYMTHIBAIOT TOJIBKO IPH OMPEAEICHUN HAIpPaBICHHUS
cui. Ecnu m3BecTHa HanpsHKEHHOCTH IMOJISA, TO CHIY MOYKHO OINPEICIHTH 10
bopmyie F= qE , YAUTBIBAs, 4TO F 1M E, ecnu >0 u F 1L E, ecnu q<o0;

OpH PACCMOTPEHUH IBMKEHHUS 3apSUKEHHBIX YACTHI[ B DIIEKTPOCTATHYCCKOM
mojie  CJeAyeT BBUSICHHTH  XapakTep JBWKCHHS W HCIOJIh30BaTh
KHHEMATHYCCKUE W JHHAMHYCCKHE YpPaBHEHHS JBW)KEHHS WO 3aKOH
COXPaHCHHS SHEPTHH;

3aIUIIATE BCIIOMOTaTeIbHbIE (DOPMYJIBI, a MOJYYCHHYIO CHCTEMY YPaBHEHUS
pEeIINTEe OTHOCUTEIBHO HEU3BECTHOM BEJTMUUHBI.

IIpumeps! penieHus 3a1a4

3anaua 1. /IBa oAMHAKOBBIX MaJIEHBKHUX LIApHKA, 00IaIal0MIMX 3apaaoM ;=6 MKKI u
3apsiaoM (o= -12 mxKn, Haxonsarces Ha paccrostHun 60 cm apyr ot apyra. Onpenenure
CHIIy B3aUMOJAEMCTBUS MeXIy HUMH. YeMy OyAeT paBeH 3apsj KaxJoro Liapuka,
€CJIM UX IIPUBECTU B CONPUKOCHOBEHHE U 3aTEM Pa3bEINHUTH?



JaHo: CH: PeweHnne:

g:=6 MKKn 6:10° Fa Fa

SKn -
q.=-12MkKn -12-10

°Kn
r=60 cm 0,6 M CornacHo 3akoHy KynoHa cuna B3anMoaencTeus:
k=9'10°H*M?*/Kn? F= 19llz!

r2

HanTu: Pa3sHOMMEHHbIe 3apaabl NpUTArMBaloTCS.
F-? B pe3ynbtate COMPUKOCHOBEHMS  LLUAPUKOB

NpoMCXoAMT  MnepepacnpefeneHne  3apsaos,
Mocre Yero 3apsig Kaxaoro us
q'-? wapukos paseH ¢’ =% 3apan BTOpOrO
LIAPUKa YBENTUYUTCS
Ha Aq, =q —q,; 3apad nNepBOro LWapuka
YMEHbLUUTCS NpW 3TOM Ha Aq; = q' — q,
Bbluncnum cuny B3anMoaencTems
F=9.10° 1012107 _ 1 g
6:10~12 ’
6:-107¢—-12-10"°
q = z = —3-107%Kn
OTBerT: F=1,8 H;
q' =3-10"°Kn.

3agaua 2. ManeHbkuil mapuk Maccou 2: 107 KI, TIOJABEHICHHBIM Ha TOHKOM
IEIKOBOM HUTH, HecST Ha cebe 3apsix 3107 Kir. Ha kakoe paccTOsHHE CHU3Y K HEMY
CIEIyeT MNOAHECTH JPYroM MAICHBKHM IIapUK C 3apsjaoM S- 107 K, uroGsl
HAaTsDKEHUE HUTU YMEHBIIIWIIOCH B 2 pa3a?

[aHo: PeleHue:

m;=2'107 Ha wapwvk, noaBelWweHHbIN Ha HUTW, AENCTBYIOT ABE CUAbI:
Kr cuna TSHKeCcTn mg

q:=3'10" u cuna HaTsXeHMs HMUTM T;,. Hanpaenenus  cun
Kn NPOTUBOMONOXHbI.

q,=5'107  Lllap HenoaBKeH, CeaoBaTensHo, T,= mg.

Kn

Tz=% Ecnn Ha pacctosHunM r noMeweH 3apsad (p, TO Ha LWapuK
AEeUCTBYET ewWe ogHa cuna — KynoHa, HanpaBneHHas BBEPX U
paBHas F=k a2l

g= 9,8 M/c* YTOBbl CUNa HATSHKEHUS HUTW YyMeHblIWNach, 3apsag Q.
AO/MKEH BbITb TOro Xe 3HakKa, YTo 1 3apsa q;.



HaunTu:
r-?

OTBeT:

0
S

3anuweM ycroBre paBHOBECKS WapWKa B 3TOM ClyJae:

mg + T, + F,.=0

BuibepeM HanpaBneHne ocu Oy BepTUKanbHO BBEPX W
3anuLIeM 3T0 ypaBHeHMe B MPOoeKLNsX Ha ocb Oy.
-mg+T,+F.=0

MoACTaBAM [aHHble 3ajaun: -mg + 2+ k1202l = o,
Ti=mg, TO

’Zk- .
_mg + @4. k |q1||ZQZ| = 0—>r= lq11-1q2]
2 r mg

r=37 c™M

HO

3amauda 3. /IBa ToueuHsix 3apsga 6,7 u -13,3 HKi Haxomdrcs Ha pacCcTOSHUM 5 CM

apyr otr gapyra. HaiTtm Hanpsok€HHOCTh DJIEKTPUYECKOTO TOAS B TOYKE,
pAacmoJIO)KEHHOM Ha PAcCTOSIHUA 3 CM  OT TMOJIOKUTEIBbHOTO U 4 CM  OT
OTPULATCIIBHOTO.
[aHo: CHn: PeweHue:
q1=6,7 HKn 6,7:10°Kn T
g.=-13,3 HKn -13,3:10° /
Knr
r= 5cM 5102 M
r=3cMm 3107 M
r,=4 cM 410%™ CornacHO NpWHUMMY Cyneprnosvuun mnosnemn

k=9-10°H"M?*/Kn?
HaunTu:
E-?

HaNPAXXEHHOCTb
nonsa B Touke A paBHa E=E; + E,
T.K. 3apagbl q; U g, TOYEYHbIE, TO

Ey=k- 9 E= .12

r2/ T3
N3 pucyHka BuaHo, 4to «MAK=90°, AMNK —
NPSAMOYTOJIbHUK.
PaccMoTpuM TpeyronbHuk AMN: £AMT=90°,

CTOpOHa MN=|E]|, Toraa MOAY/b
HaMPSAXXEHHOCTU MONSA B TOUKe A
Hanpém no Teopeme [udparopa: E =

VEf + EZ



212 212
. k'j|Q14| NI
n L

_a.1n9. [(6,7107°)2  (13,3:1079)2 ]
E _9 10 \/(3.10—2)4 + (4.10—2)4 - 100
1031

Kn

OTBeT: E=100 kH/Kn

3amanue 2. Pemnre KOMUYeCTBEHHBIE 3aJa4H.

3anmava 1. /[Ba HENMOABMKHBIX TOYEUHBIX 3apsAla (1 U (,, HAXOIACh HA PACCTOSIHUU T
Ipyr OT Apyra, B3aumojaeucTByroT ¢ cwioi F. Omnpenenure 3HaueHUE BEIUYMHBI,
0003HaYeHHOH «?». BO CKOJIBKO pa3 U3MEHHUTCS CHJIa B3aUMOJICUCTBUS 3apsA0B, €CIIU
PAcCTOSIHUE MEX1y HUMHU YBEJIMYUTH B oL pa3?

BapuaHT | 1 2 3 4 5 6 7 8 9 10
q., HKn | 4 5 ? 0,5 |2 8 ? 6 3 6
q,,HKn | 6 ? 5 4 4 ? 3 0,5 |10 ?
r, CM ? 3 10 6 ? 5 2 3 ? 6
F,mekH 135 [200 |36 ? 80 144 135 |? 75 45
a 3 4 2 4 2 3 3 2 4 2

3amaua 2. JIByM OJIMHAKOBBIM LIapUKaM COOOIIMIM 3apsaiasl q; U ¢,. Llapuku
npuOIN3WIN APYT K APYTY 10 COMPUKOCHOBEHHS U 3aTE€M pa3Besid Ha paccTosHue [.
IIpn 5TOM cmila MX KYyJOHOBCKOIO B3aumMoneucTBusa coctaBuia F. Omnpenenure
3HaYeHWe BEJIMYMHBL, 0003HaueHHOW «?». PaccrosHue Mexnay IIapuKaMu
CYIIECTBEHHO OOJIBIIE UX PA3MEPOB.

BapuaHT | 1 2 3 4 5 6 7 8 9 10
q., HKn | 6 5 ? -4 -2 12 ? 6 -4 25
q,, HKn | -2 ? -2 16 8 ? 6 -8 12 ?

|, c™ ? 10 4 3 ? 5 5 4 ? 10
F,.Mm¢kH |09 [3,6 |90 ? 360 [90 144 |? 22,5 190

3amgaua 3. B BepumnHax A u B npsmoyronbHoro tpeyroiasHuka ABC (yroan C —
npsiMOi) HaxonsaTcs 3apanbl gy U qg. Hmuael karetoB AC u BC paBHbI
COOTBETCTBEHHO 0 U b. Hanpskx&HHOCTh anekTpudeckoro mnosst B BepuinHe C paBHa
E. Onpenenute 3HayeHUE BEIUYUHbBI, 0003HAYEHHOU «?7%.




ITPAKTUYECKAS PABOTA Ne5.

Tema: SJICKTpOMaFHI/ITHOC I10JIC.

lenr  paboThl:  3aKpenuTb yMEHHE MNPUMEHATh  (OPMYJIbl  MOTEHIMAA
AIEKTPOCTATUYECKOTO MOJs; pabdOThl, COBEPIIAEMON 3JIEKTPOCTATUUYECKUM IOJIEM,
ANEKTPOEMKOCTH U SHEPTUU KOHJIEHCATOPA P PEILICHUH 3a]1ay.

OcHOBHBbIC TIOHATHS U POPMYJIbI
[ToTeHnman 3MeKTPOCTATUUECKOTO MOJIsl B JAHHOU TOYKE

W, .
Q= q—p, rae Wp - moTeHUMalibHas SHEpPrus, KOTOpoW oOnagaer 3apsan (o,
0

HOMeHleHHBIﬁ B OTY TOYKY.

HOTGHI_[HaJI IIoJIs1, CO3AAHHOI'O HCECKOJBKHMMH TOYCYHBIMU 3apsiaMH, pPaBCH
anre6pa1/1qecxoﬁ CYMMC IIOTCHIIHAJIOB HOHGﬁ, co3agaBaCMbIX B II&HHOﬁ TOYKC
KaXXIbIM 3apsAa0M:

Q=@+ @+ + @, rne @,>0mpuq;>0; ¢,<0mnpuq;<0.

HOTGHHH&J’I JJICKTPOCTATUYECKOIO IOJISI TOYECYHOI'O 3apsiia (0 Ha pacCTOSHHUU [
OT HCTO

q

$= 4reyex

[ToreHuan 31€KTPOCTATUYECKOTO TOJS METATMYECKO 3apsHkKeHHOH cdepsl
paauyca R Ha paccrostHuu I > R ot nentpa cdepsl

Q= rae q - 3apsa cepsl.

4megex’

BHyTpu chepbl moTeHIMal BO BCEX TOYKAX TAKOW JKe, KaK Ha MOBEPXHOCTH
cdepsr (r =R).

Pabota, coBepiiaemast 2JIEKTPOCTATHYECKUM TI0JIEM TP TIEpEMEIICHUH 3apsifa (
W3 TOYKH C MOTEHIHAIOM | B TOUKY C MOTEHIIUAJIOM 2,

A=q(p1—92)



CBsi3b MEXKJy HAINPSHKEHHOCThIO OJHOPOJHOIO DJIEKTPUYECKOTO TMOJs U
PA3HOCTBIO MOTEHIIMATIOB BhIpaXkaeTcs (Hopmyoit

E = ((P1—<P2),
d

I€ (1 — Q- PA3HOCTHh NOTCHUMAIOB MEXAY TOYKAMHU, HAXOIALIMMHUCS OAHA OT
Apyroii Ha paccTossHUH ( BIIOJb JIMHUY HAPSHKEHHOCTH TTOJIS.

DNeKTpUYecKas €MKOCTh TMPOBOJHMKA - (QU3MYECKas BEJIMYMHA, paBHas
OTHOIIICHUIO 3apsja (|, COOOIEHHOTO MPOBOAHUKY, K €r0 MOTeHIIUANY:
q
C=—
@

DneKkTpuyecKas eMKOCTh KOHJIEHCATOpa

c=1
U

rae g - 3apsa KoHIaeHcaropa, U - HAIIPSAPKCHUC MCIKAY O6KHaHKaMI/I KOHICHCATOpAa.

EMKOCTB INIOCKOT'O KOHACHCATOPA, INIOIIaAb K&)KIIOﬁ IUIACTHUHBI KOTOPOI'O S, a
PaCcCTOAHUC MCIKAY HUMHA d

_ €55
-~ d

A€ — & AUDJIEKTpUYECKass MPOHMULAEMOCTb  AUIEKTPUKA,  3aAIIOIHAIOIIETO
MTPOCTPAHCTBO MEXKY TUIACTUHAMH.

O6H_Iaﬂ €éMKOCTbD KOHIACHCATOPOB, COCI[I/IHéHHBIX ImapaJuiCJbHO
C:(:1+CZ++C7’1

O6miass  €MKOCTh  KOHJICHCATOPOB,  COCIMHEHHBIX  ITOCJICIOBATEIBHO,
ompenenseTcs mo dhopmylie

1 1 N 1 - 1
C C ¢, C,
DHeprus JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHcaTopa EMKOCThIO C
qU q CU
W = = —
2 2C 2

rae U - HanpspkeHne MeX 1y ero oOKJIakamH, (- 3apsij] KOHAeHcaTopa.
3aganue 1. OTBETHTE HA BOIIPOCHI.

1. Yto Ha3bIBAIOT MOTEHIIMAJIOM JIEKTPOCTATUYECKOTO MOJIsi?
2. Kaxk paccuntbpiBaeTcs MOTEHITMAN OIS TOUSYHOTO 3apsiaa?



3. KakoBa cBs13b HanpsiKEHUS ¢ HAPSHDKEHHOCTHIO AJIEKTPOCTATHIECKOTO TIOJIS?
4. Kakyto (Gu3MUECKyl0 BETUYMHY HA3bIBAIOT 3JIEKTPOEMKOCTBHIO MPOBOJHHUKA?
DIIEKTPOEMKOCTBIO KOHIeHcaTopa?
5. Kak paccuntbsiBaeTcs sHEprus 3apsKeHHOTO KOHIeHcaTopa?
MeTtoanyeckue yKazaHus

3amaun Mo BJEKTPOCTaTHUKE YIO0OHO pa3ienuTh Ha JBe rpynnbl. K mepBoi
rpynne MOXHO OTHECTH 3aJlaud Ha pacy€T CUJIOBBIX U DHEPreTHYECKHUX
XapaKTEPUCTHUK SJIEKTPOCTATHUECKOTO TOJIs, KO BTOPOM — BCE 3aJla4yl Ha paBHOBECHE
MO0 IBUYKEHUE 3apSHKEHHBIX Tell (YaCTHUIl) B AJIEKTPOCTATUYECKOM TOJIE.

33,[[3‘1](1 HepBOﬁ I'PYIIIBI CBA3aHBI C IIPCACTABJIICHUAMHU O CYHICCTBOBAHHNU
QJICKTPOCTATUYICCKOI'O IIOJII BOKPYI' HCIIOABHIKHBIX 3apsKCHHBIX TCI U CBOIATCA K
HaXO0XXJICHHUIO OCHOBHBIX XaPAKTCPUCTHK ITOJIA. HpI/I X PpCUICHHUHA H€O6XOI[I/IMOI

1) npw onpeeIieHUH MOTEHITMAIIA TIOJI TOYSYHOTO 3apsiaa He0OX0IUMMO ITOMHUTD,
YTO 3HAK IOTEHIIMANa Ompeaesercss 3HakoM 3apsaa (ecau ¢>0, To ¢ > 0 u
ecmm <0, 10 @<0), a MOTEHIHAI IO0Jsg, OOpPa30BaAHHOIO HECKOJIBKHUMHU
TOUYCYHBIMH 3apsAaMH, ONpeesaeTCs Kak anreOpandeckas cymMma: @ = @ +
@2+t Pp;

2) TpH PEIICHUH 33J1a4, B KOTOPBIX TPeOyeTCs ONPEICIUTh MOTCHIINAIIBI, SHEPTHH
U JIPyTHE XapaKTCPUCTHUKH CHCTEMbI Tel  CPEPHUYSCKUX IMPOBOIHHUKOB,
KOHJICHCATOPOB CJICyeT UMETh B BH/Y, YTO MPUHIIUI CYIICPIIO3UIIUH, 3aKOHBI
COXPAHCHHUS DJICKTPUYECKOTO 3apsja M SHEPTUH CIPaBEIJIUBBI M 3]IeCh M HUX
HAJI0 YIUTHIBATh.

Pemmenve 3a1a4 BTOpoi rpyIbl OCHOBAHO Ha MPUMEHCHHE 3aKOHOB MEXaHHUKH C
yuéTtoM 3akoHa KysjgoHa M BBITEKAOIMUX U3 HEro cieactBuii. Takue 3amaun
PEKOMEHIyeTCsl peliaTh B CJICIYIONIEM TOPSJIKE:

1) cnenaiiTe puCyHOK, H300pa3uB BCE CHJIBI, JCHCTBYIOIINE HA 3aPSKEHHOE TEIIO,
M 3aldIIATe JUIS HEro YCIOBHE PAaBHOBECHS WJIH OCHOBHOE YpaBHEHHE
JTUHAMUKH;

2) BBIpAa3HWTE CUJIBI DJIEKTPOCTATHYCCKOTO B3aMMOICHCTBHS uepe3 3apsaibl WM
XapaKTEPUCTHKH IIOJISI U TOACTABbTE 3T BHIPAXKCHHS B MCXOJHOE ypaBHEHHE.
[Tpu 5TOM HAAO MOMHHUTH, YTO MEXAY OJHOUMEHHBIMH 3apsIaMH JCHCTBYIOT
CHJIBI OTTAJKHBAHHS, a MEXIYy Pa3HOMMEHHBIMH - CHIIBI MPHUTHKEHHs. [Ipu
BBIUMCJICHHH B (popMyJTy 3akoHa KyJloHa MOACTaBISIOT a0COIOTHBIC 3HAYCHHS
3aps70B, 3HAKU 3aps0B YUMTHIBAIOT TOJIHKO IMPH ONPEACICHUM HaIpaBICHUS
cwI. Eciim m3BecTHA HaAMpsHKEHHOCTH TOJISA, TO CHIIY MOYKHO ONPEICIIHUTH IO
bopmyite F= qE , YUUTBIBAs, 4TO F 1 E, ecin q>0u F 1 E, ecin q<o0;

3) mpu pacCMOTPEHHMH ABMIKEHHUS 3apSHKEHHBIX YaCTHI[ B DJIEKTPOCTATHYCCKOM
mojie  CIeAyeT BBIACHHTh  XapakTep JBW)KCHHS W HCIOJIb30BaTh
KAHEMATHYeCKHEe W JUHAMHYECKHE ypaBHCHHMS [BIKEHHS WM 3aKOH
COXPaHEHHUS SHEPTHH;

4) 3anuInuTe BCIIOMOTaTebHBIC (OPMYJIBbI, a MOJIYYCHHYIO CUCTEMY YpaBHEHUS
peIINTE OTHOCUTEILHO HEU3BECTHON BEIIMUUHBI.

IIpumeps! perienus 3ajgay



3amada 1. Kakyio CKOpOCTh MpUOOpPETAET 3JEKTPOH, IMPOJICTEBIIUN YCKOPSIOIIYIO
Pa3HOCTh MOTEHIIUAJIOB 10*B?

[aHo: PelueHne:

U=10"B p nepeMeleHMN 3NEKTPOHA  3NeKTpuyeckoe nosne
coBepLlaeT paboty

g?=9,1'10' A=eU, paBHYl0 W3MEHEHUIO €ro KWUHETUYECKON 3SHEepruu

92 92
Kr A=AE =" — =2
e=1,6'10"" SneKkTpoH B Mone ABMXETCH PaBHOYCKOPEHHO noj AeicTeume

Kn 3N1EKTPUYECKON
9y =0 cunbl  F=eE, HanpaBneHHOM NPOTUBOMOJNIOXXHO BEKTOPY
HaNPSHKEHHOCTW MONS.
HanTu: 2
[puHuMas, 4to 9, = 0, nonyunm eU= mf , OTKyda ¥ = /%
-?
9-7 5 2.1’6.10_19.104—6 07
B 91-1031 M/c
OTBeT: 9=6-10"Mm/c

3amaya 2. DNEKTPOH Hayajl JBUTAThCS 110 HAIMPABICHUIO CHJIOBBIX JIMHUN
OJIHOPOJTHOTO JJIEKTPUUYECKOTO TMOJs, HampsbkEHHOCTH Kotoporo 120 B/Mm, umes
HavyanbHYI0 ckopocTh 100 kM/c. Kakoe paccTosiHie TPOJETUT JIEKTPOH 10 MOMEHTA,
KOI'JIa €r0 CKOpPOCTh CTaHET paBHOU Hy0? Kakyio pasHOCTh MOTEHIMAIOB MPOIIEN
nexTpon? Y aeabHEIH 3apsia anekTpona e/m=1,76-10" Ki/kr.

[aHo: CH: PelleHne:

E=120 B/m Ha 3neKTpoH CO CTOPOHbI 3N1EeKTPUYECKOro noss
AENCTBYET

9, =100 kM/c  10° M/c 3nekTpuyeckas cuna F=eE, HanpasneHue
KOTOpOW NPOTMBOMOIOXHO HanpaBneHUIO
CUNOBbIX JIMHUI NONS.

9 =0 E X,

e/m=1,76-10" e

Kn/Kr F=—0e _

Hantu: -

S-? JTa cuna coobliaeT 3N1eKTPOHY YCKOpeHue aq,
KOTOpOE MOXXHO

uU-? onpenenuTb, UCMosb3yst BTOPON 3aKOH HblOTOHa
F=ma —a=—

m

E
Torpa a=%. CKOpOCTb ¥ NMepeMeLLeHNE SNEKTPOHA



npu
paBHO3aMeA/IEHHOM [BWMXXEHWM OMnpeaenvMm no
dopmynam:

t2
S=Yt—— Mo =9 —at
Pewass [aHHYI0 CUCTEMY YpaBHEHWW, HaWaéM

paccTosiHMe
KOTOpOe MNPONETUT 3NEKTPOH A0 MOMEHTa
OCTaHOBKM.
9 93
9y —at =0 —t= ;‘) CnepoBaTenbHO, S = ﬁ Nnu
_ 95m

2¢E "
A
Mo onpeaeneHnto pasHoCTb NOTEHLUMANOB U = ;

PaboTy MO MEpeMeLleHn0  3apsiaa  MOXHO
onpeaenuTb:
A=FScosa .HO £a = 0—cosa = 1, u TOrAa:

F-S _ F-S _ EeS

U:—_ ——=ES.
q l l

= (10°)* 23710~
~2.120-176-1011 M
U=120-237-10"% = 2.844-10~2B
OTBeT: S~ 2,37-10"*m; U = 2,844 - 1072 B.

3ananue 2. Pemnre KOIMYECTBEHHBIE 3a]1a41

3amauda 1. [TonoxkuTENbHO 3apsKEHHAs 4acTUIA C 3apsAI0M U MAacCOM m BJIETAET B
OJTHOPOJHOE AJIEKTPUUYECKOE T0JIE C HAMPSIKEHHOCTHIO E Tak, 4TO BEKTOp HAYAIbHOM
CKOPOCTH COBMAJAET IO HAMPABJICHUIO C BEKTOPOM HAIMPSKEHHOCTU JICKTPUUECKOTO
moJysi. 3a Bpemsi t CKOPOCTh YacCTHUILIbl YBEJIUYUBAECTCS OT HAYAJIIBHOW CKOPOCTU Uy A0
ckopoctu 9. OnpenenuTe 3HaYCHUE BETMUYUHBI, 0003HAYECHHOUN «?7%.

BapuaHTt |1 2 3 4 5 6 7 8 9 10

a, 1016 (3,2 |16 (48 |16 |? 1.6 (48 |16 |3,2
ngﬂ

gn, 10°|5,01/6,64 (3,34 {9,99 |? 11,6 (9,99 | 11,6 | 1,67 |6,64
kr

E,xkH/Knh |50 |80 |70 |? 40 |30 |80 |70 |60 |?

t, MKC 2 0,5 |? 1,5 1052 (725 (22 |13 |? 1,8

Yy, KM/Cc | 800 |? 600 | 700 |[500 [200 |300 |? 400 |150

9, ? 35 |19 50 25 32 ? 41 21 36
10%km/c

3amauda 2. Yactuia ¢ 3apsaoM (, MEPEMEIasiCh B 3JIEKTPUUECKOM IOJI€ U3 TOYKHU C
MOTEHIHAIOM (P B TOYKY C IMOTEHIHAIOM (5, MPOXOJUT Pa3HOCTh MOTECHI[MAJIOB



(manpsokenne) U. Ilpu 9TOM dIEKTpHUUECKHMM TIOJIEM COBepinaercs padora A.
Onpenenure 3HaUYCHUS BEJIMYUH, 0003HAYEHHBIX «?7».

BapuaHT |1 2 3 4 5 6 7/ 8 9 10

qd, 10| ? 1,6 |3,2 |48 |? 32 |48 (16 |? 4,8
19Kﬂ

¢, B 200 |? 550 |? ? ? /80 600 |850 |7

¢, B ? 3007 80 100 | 300 |? ? ? 250

U, B 50 |? |? 200 100 |? ? 200 |500 |?

A, 100|116 |24 |11,2 |? 48 |64 |24 ? 8 9,6

3agaya 3. DJIEKTPUUYECKUM 3apsij (, HAXOJsICh B TOYKE JJIEKTPUYECKOTO MOJISI C
MOTEHIIMAJIOM (0, 00JajaeT MOoTeHIMaabHON sHeprueit W. Omnpenenure 3HAYCHHS
BEJIMYMH, 0003HAYCHHBIX «?». BO CKOJIbKO pa3 U3MEHUTCS MOTEHIMAT JAaHHON TOYKU
AJIEKTPUYECKOTO TOJIS P YBEIUYEHHH 3apsifa B o pas?

BapuaHT | 1 2 3 4 5 6 7/ 8 9 10

q,HKn |30 (40 |7 40 |50 |7 50 (20 |7 20

@, B 200 |7 400 300 |? 500 |400 |7 200 |500

W, wMk|? 6 10 ? 35 12,5 |? 9 7 ?
x

a 2 4 6 8 2 4 6 8 2 4

3amgada 4. Yactuma ¢ 3apsaoM U Maccoll m, HauWHAs JBHKEHUE W3 COCTOSHUS
MOKOS B OJIHOPOJHOM SJIEKTPUYECKOM Tiojie ¢ Hampspk€HHOcThio E, mpuoOpetaer
ckopocTh U, mpoiinsa paccrosiaue d. [lpu sTomM HampspkeHHe, YCKOPSIOIIee YacTHlly,
coctasisgetr U. Onpenenure 3HaYCHUS BEIUYNH, 0003HAYCHHBIX « 7).

BapuaHT | 1 2 3 4 5 6 7 8 9 10

q 107(? ? 3,2 |? 32 |16 |? 1,6 |? 1,6
ngﬂ

m, 10 /26,6 |1,67 19,9 [9,99 |13,3 |? 16,6 [23,2 |105 |179
27kr

E, KB/M |? 2 |2 |5 J10 |5 |2 |20 |5 |2
9, km/c |987,1/239 |56,7 |80 |155 |120 |152 |? 55,2 | ?
deo |10 |2 |5 |4 [?2 |6 [3 |2 |? 15
U, B 400 [300 |2 |2 [? |2 |e00 |? 500 | 300

3amada 5. DJEKTPOH MEPEMEIIAETCS BJIOJIb JIMHUN HAIMPSKEHHOCTH 3JIEKTPUUYECKOTO
[0JI1 U3 TOYKU C IIOTEHIMAJIOM ;1 B TOYKY C IIOTEHLUaIoM ¢, . Ilpu stom
coBepinaeTcs padora A. Paccrosaue mexay Toukamu d . HanpspbkennocTs monist E.




OHeprus asnektpoHa B Toukax paBHa W; wum W, coorBerctBeHHO. Onpenenute
3HAYEHUs BEJINYMH, 0003HAYEHHBIX «?».

BapuaHT | 1 2 3 4 5 6 7/ 8 9 10
¢, B 200 [100]? 50 20 100 |10 200 |100 |?
¢, ,B 400 |? 50 ? 10 50 ? ? ? ?
A aldx |? ? ? 32 ? ? ? ? -6,4 |?
d, cm ? 5 ? 10 ? 3 ? 2 10 ?
E, kB/Mm |2 ? 4 ? 1 ? 2 ? ? 10
Wy, ? ? 96 |? ? ? ? ? ? 0,8
a/lx

W,, ? 48 |? ? ? ? 48 |64 |? 3,2
a/lx

I[TPAKTUYECKAS PABOTA Ne6.
Tema: DnekTpoMarHuTHbIE KOJ€0aHUS U BOJIHBI.

Ilenp paboOThL: yrayOuTh M 3aKpEeNUTh MOHATHS O MarHUTHOW WHAYKLMH, CHIIE
Amrnepa, yMeTh IPUMEHSTHh 3aKOHbI MArHUTHOIO B3aMMOJEHCTBHS IMapaljiesIbHbIX
TOKOB U AMIiepa IpH PEIICHUH 3aad.

OcHOBHBbIC NOHATHSA U POPMY.JIbI

MarautHoe ToJie - 3TO OCOOBIH BHUJ MaTEpPUH, TOCPEJACTBOM KOTOPOI
OCYIIECTBISIETCS  B3aUMOJCUCTBUE  MEXIY  JBWKYIIUMHUCA  DJIEKTPUYECKU
3apsUKEHHBIMA YaCTULIAMM.

[IpoBOOHMKM C TOKOM JEWCTBYIOT Jpyr Ha Jpyra. TOKM HampaBiIeHBI
ITPOTUBOITOJIOKHO — IIPOBOJHUKHU IPU 3TOM OTTAJIKHUBAKOTCS. TOKM COHAIpaBIICHBI —
IIPY 3TOM IIPOBOAHUKHU NpUTAruBarorcs. [Ipn B3auMoaencTBuM ABYX IPOBOJHUKOB C
TOKOM, BO3HUKAIOT CWJIbI, KOTOPbIE OTTAJIKUBAIOT WIX IIPUTATUBAIOT IIPOBOJIHUKHU

B3aumMoencTBrE TOKOB BBI3BIBACTCS UX MATHUTHBIMHU MOJISIMA: MArHATHOE TIOJIE
OJIHOTO TOKa JAEHCTBYET CUJION Ha APYroi TOK U HA0OOpOT.



OmnbITHl MOKA3aJId, YTO MOJYJb CHJIBI, JCHCTBYIOIIEH Ha OTpe30K ainuHOi Al
KaX/J0ro M3 IPOBOJHUKOB, MpPsAMO IpONOpLUUMOHANEeH cuinam Toka |; u I, B
MPOBOJIHUKAX, JIHHE oTpe3ka Al u 0OpaTHO MPONOPIMOHANIEH PACCTOSIHUIO R Mexmy
HUMU:

1 1,Al
F=k——
R
B Mexnaynapoanoit cucreme enuaul; CU koadpuimeHT nponopiruoHaIbHOCTH
K MpUHSATO 3aIMCHIBATh B BUJIC:

k = Mo /
2w,

rIe Lo — NMOCTOSAHHAA BEJIMYMHA, KOTOPYIO HA3bIBAIOT MArHUTHOM MOCTOSIHHOM.
Beenenne marnutHo#t moctossiHHOM B CH ympommaer 3amuck psiga (opmyn. Ee
YUCJICHHOE 3HAYEHUE PABHO

Ho = 4n-107" HIA?~ 1,26-10°°
HIA?,

(DOpMYJIa, BbIpaxKaromas 3aKOH MAarduTHOI'O BBaHMOHGﬁCTBHH ImapaJuICIbHBIX
TOKOB, IIPUHHUMACT BUI:

o 111,41
"2 R
MarHuTHBIM MOMEHTOM KOHTypa C TOKOM HAa3bIBAETCS BEKTOP P, PaBHBIN
p.=1-S-fi
rie | — cuia Toka B KOHType; S — MJIomajb MOBEPXHOCTH, OXBAaThIBAEMOM
KOHTYpPOM; i — EOUHUYHBIA BEKTOpP HOpPMalud K IUIOCKOCTH KOHTYpaA.

Har[paBneHHe MAramTHOro MOMCHTA COBIIQAACT C HAIIPABJICHUCM HWHAYKIHNH
MAarHvMTHOTIO I10JIA, CO34aBac€MOro B HICHTPC KOHTYpa TCKYIIHUM 110 HCEMY TOKOM.

Ha koHTyp ¢ TOKOM, NOMEILIEHHbI B MarHUTHOE II0JIE, JEMCTBYET Iapa CUII C

BpallaTeaIbHbIM MOMEHTOM

M = pm-B-sin a,
I1€ Pm — MOMAYJIb MArHUTHOIO MOMEHTAa KOHTypa C TOKOM; B — MaraurtHas
WHTYKIIHS;

0 - YroJl MEXAy HalpaBJICHHEM BEKTOpAa WHIAYKIMM W HOPMAIA K IUIOCKOCTH
KOHTYypa.

B 0IHOpPOOHOM MarHMUTHOM IIOJI€ Ha Malblid OTPE30K IMPOBOJHHUKA C TOKOM
NEUCTBYeT cwia Awmrepa, MOAYJIb KOTOPOM ONpPEAENSETCs 3akOHOM Ammepa:
Fa = I-B- Al 'sin a,

rae | - cuwia Toka B NMpoBOJHMKE; B — MarHuTHas MHAYKLUS; O - YIOJl MEXIY
HaIlpaBJICHUEM TOKAa W BEKTOpAa MAarHUTHOM WHAYKLIMH; Al - JJIMHA MPOBOJHHKA.
HampaBnenue cuiibl AMnepa onpenensieTcs o NpaBuily JIEBOM PYKH: €CIU JIAJOHb



JeBOM PYKH pAacloOJOXKUTh TakK, YTOObl MEpPHEHAMKYJISpPHAs K MPOBOIHHUKY

COCTaBJISIIOLIAsl BEKTOpa MAarHUTHOM MHIyKuMu B BXojuna B JlaJloHb, a 4YEThIpE
BBITSIHYTBIX TMAJblla YKA3bIBAIN ObI HAllPpABJICHHE TOKA, TO OTOTHYTHIH 90° GObIION
nasel] MoKa)KeT HallpaBJeHUE JACUCTBYIONIEH Ha MPOBOJAHUK CHIIBI AMIiepa.

3ananue 1. OTBETHTE HA BONPOCHI:

1. Yrto Takoe MarHuTHOE moJje?

2. Kaknmu BeJIMUMHAMH ONUCHIBAETCS MATHUTHOE 1OJIE?

3. Uto Ha3bIBaeTCs IMHUEH MAarHUTHOW UHIYKITUU?

4. Kakas cuina Ha3bpIBaeTcs cuiiod Amnepa? Uemy oHa paBHa?
5. I1o kakoMy TIpaBUITy HAXOST HaIpaBeHUE CUIibl AMmriepa?

MeTtoauyeckue yKkasaHus
[Ipu pemenuu 3aga4 HEOOXOIUMO:

1) cmenaTh CcXeMaTHUYECKHHA 4YepTéX, YyKa3aB Ha HEM JIMHHM WHIYKIHH
MarHuTHOTO MOJsA. YacTo JNWHWM WHIYKIHA W300pKAIOT B IJIOCKOCTH
YepTeka, B HEKOTOPBIX CIIydasX YA0OHO MX HM300pakaTh MEPICHIUKYJISIPHO
IIJIOCKOCTHU yepTexka («X» - oT HabJIroAaTeNs, «*» - K HaOJII0/1aTelto);

2) n300pa3HuTh KOHTYP C TOKOM, HAXOIAIIHICS B 9TOM II0JIE;

3) MCIONIB3ys MPABUJIO JIEBOH PYKH, ONPEACIUTh HAIpaBJICHHE CHJIbI AMIIepa,
JEHUCTBYIOIIMX Ha KaXK/IbIH 2JIEMEHT KOHTYpa, M ©300pa3uTh UX HA YEPTEKE;

4) 3anmcatb QopMyabl JUIA  CHI  AMIepa WM BpalalomEero MOMCHTA,
CO371aBa€MOT0 dTUMU CHUJIAMH M HAUTH U3 HUX UCKOMYIO BEJTMYUHY;

5) ecnu B 3a7aue paccMaTpUBACTCS PaBHOBECHE IMPOBOJIHUKA, TO KPOME CHIIBI
Awmriepa, HY)KHO yKa3aTh BCE OCTaJbHBIC CHJIBI, ICHCTBYIOIIUE HA MMPOBOIHUK,
W 3amucaTh YCJIOBHUS €ro PaBHOBECHUS WM OCHOBHOE YpaBHEHHUE JMHAMUKH H,
CIIPOCIIMPOBAB BEKTOPHBIC BEIWYMHBI HA OCH X W Yy, HAWUTH HCKOMYIO
BEIIMYMHY.

3amaua 1. [IpoBomHMK nnuHON 2 M B (opMme KBajapaTa pacroyioKeH B MarHUTHOM
noje ¢ uaaykuuen 2 Tn. OnpeaenuT MOMEHT CUJI, IEUCTBYIOIIMX HAa MPOBOJIHUK,
€CJIM TI0 HEMY TeueT TOK 4 A, a CUJIOBbIE JIMHUM MarHUTHOTO TOJI MapajjieibHBbI
IJIOCKOCTH KBajipara.

Jlano: Pemenne.
l=2wm BpamarenbHpiii MOMEHT, IEUCTBYIOIIMK HA KOHTYpP C TOKOM B
B = 2 Tn MAarHuTHOM  TIOJIe, PaBEH
| =4A M = p'B'sina. B mannoii 3agaue o = 90°, T.K. BEKTOp HOPMaJH K
ILUIOCKOCTH [JHaiiTu: KOHTYpa NEPIIEHAUKYIAPEH BEKTOPY

B . MarHuTHbIii MOMEHT paBEH

M-? P S,



riae S — IO h KBajIparta.
Orcrona

2
M - | : (lj B=2 Howm,
OtBer: M=2H'm

3anaya 2. [IpoBoguuk anmuHOW 20 cM UM Maccod S T MOJABENIEH TOPU30HTAIBHO HA
JBYX HUTSX B OJHOPOJHOM MarHutHoMm mnoje. (HampaBneHue BekTOpa MarHUTHOU
UHAYKLUHUM TpPUBENEHO Ha pucyHke.) Kakoil BeITMYMHBI TOK HaJ0 MHPOIMYCTUThH IO
IPOBOJHUKY, YTOOBl HHUTH pa30pBAJIUCh, €CIM KaXJaas M3 HUX BBIIEPKUBAET
Harpy3ky 10 0,04 H? Maaykuus marautHoro nosis 0,5 To.

Jlano: Pemienue.
|=20cM=0,2 M

m =5 r = 0,005 KT
Bl

T=0,04 H \ )\
B=0,5Tn

Hawitn: T

| -2 | F,

mg

YroObl HHTH pa3opBalMCh, CHjaa AMIepa JO0KHA OBITh HalpaBlieHa BHHM3. B
COOTBETCTBUH C TPABUIIOM JICBOW PYKH TOK HalpaBlieH TakK, Kak IIOKa3aHO Ha
pucyHke. Ha IpoBOIHHK ¢ TOKOM JEHCTBYET YEThIPE CHIIBI U, TAK KaK OH HAXOIUTCS
B paBHOBECHH,
mg+F,+T+T =0
B npoekIusax Ha BEPTHKAIBHYIO OCh

Fa + mg = 2T
[loncraBisgss BbIpaK€HHWE I CUIbl AMIIEpa W YYWTHIBAS, YTO YIOJ MEXKIY
HarpaBjJeHHEM TOKa W BEKTOpAa MAarHUTHOW WHAYKIHMH paBeH 90° OKOHYATEIHHO
MOJIYYUM:
| = 2r-mg = 0,3 A.
BI
OtBeT: I > 0,3A.



3amauva 3. Ha npoBogHuK anuHOM 50 ¢M, HaxoIAIIMKCA B OJJHOPOJHOM MAarHMTHOM
nosie ¢ maruutHoro unaykuuei 0, 1 T, neiicteyer cuna 0,05 H. Beruucnure yron
MEXJy HalpaBJICeHUEM CHJIbI TOKA M BEKTOPOM MArHMUTHOM WHIYKIIMH, €CIH CHJa
TOKa paBHa 2 A.

JlaHO: CHU: Pemenue:
I=50cm  0,5m Ha npoBomHMK B MarHMTHOM IIOJI€ JEUCTBYET CHIIA
Awmnepa,

B=0,1 Tn MOJ1yJIb KOTOPOU:

FA,=0,05 Fa=IB-l'sina

H

- : F,

=2 A Orciona sin @ = ——

I'l'B

Hairu: sin@ = —>_ = 0,5
2:0,5-0,1 T

a-? CnenoBarteibpHO, 0=30"

Ortser: a=30°

3a,Z[aHI/I€ 2. Pemmnre KOJIMYECTBECHHBIC 3aJa4H.

3anaua 1. [To npsmoyronbHo#t pamke Tedyer Tok |. Jlnuaa pamku L, mupuna d.
Pamka mnomemieHa B MarHuTHOe mnoJjie ¢ uHaykuuen B. Ha pamky neiicteyer
BpAIIAIOIIMK MOMEHT IMapbl CHII M. Onpenenure 3HAYEHUS BEJIWYUH,
0003HAYEHHBIX «?».

Bapuant | 1 2 3 4 5 6 7 8 9 10
I, A ? 2 02 |1 ? 05 |06 |15 |2 0,4
L, cm 8 10 5 ? 10 20 12 ? 50 40
d, cm 5 ? 6 5 15 ? 5 12 30 ?
B, Tn 02 |05 |1 08 |04 |02 |2 03 |? 1,5
M, 4 10 ? 4 5 2 ? 0,6 |3 4
MH-M

3agava 2. l; u |, - cuna Toka B JBYX NapajuieNIbHBIX MPOBOJHUKAX, PACCTOSHUE
MeXay koTopeiMu R, L — nmnmuHa npoBoaHMKOB, By m B, - MarHuTHas WHIYKIIHS
MarHUTHBIX MOJIEH Ha pacCTOSTHUM R OT COOTBETCTBYIOIIUX MPOBOJHUKOB, F —
CUJIa B3aMMOJICUCTBUSI MPOBOJHUKOB, (4 = 1). Ompenennute 3HaAYCHUE BEJIUYWHBI,

0003HAYEHHOM «?7».



Bapuanr | 1, A k’ 5{4 Ic_l\’/[ 311{%1 ii’Tn ll\:/[,KH iag.)' ?;;p'
1 2 3 4 50 |? ? ? Conanp. | ?
2 1 ? 10 |? ? 10 2 ? Otrank.
3 ? 10 |5 40 |8 ? ? [Ipotusom. | ?
4 4 ? ? 12 ? 10 ? [Tpwr.
5 ? ? 3 20 |10 8 ? Conanp. ?
6 7 ? ? ? 2,1 4,2 12 ? OTTak.
7 ? 5 20 |10 |10 ? ? [IpoTtusor. | ?
8 6 10 |? ? ? 12 5 ? [Tpwr.
9 0,5 1 5 ? ? ? 4 Comnarp. ?
10 ? ? 10 |8 12 18 ? ? OTTank.

3amada 3. Cuna TOKa B TOPHU3OHTAIBHO PACIIOIOKEHHOM IMPOBOJAHUKE IIWHONM L m
Maccoi m paBHa I. Eciu moMecTuTh HPOBOAHMK B MArHUTHOE MOJIE, TO IIpU
HEKOTOPOM HaIpaBJICHUW BEKTOpPAa MAarHUTHOW MHAYKIIUM, B CIIy4ae KOTJAa MHIYKIIUS
MAarHuTHOTO MOJIA COCTaBUT B, cuia Tskectu OyAeT ypaBHOBEIIEHA CUJION AMIiepa.
Onpenenute 3HaYEHUE BEIUYMHBI, 0003HaUeHHOUN «?». Crenaite 4epTéx K 3agade,
VKOKUTE Ha YEPTEKE HAMpaBJICHUE TOKAa W HAIpPaBJICHHE BEKTOpAa MarHUTHOM
MHJIYKIIMU, COOTBETCTBYIOIINE YCIOBHUIO 3a]1auHu.

Bapmuant | 1 2 3 4 5 7 8 9 10

L, cm 12 10 ? 6 10 ? 9 8 12

I, A ? 20 40 15 ? 5 25 30 ? 30

6
8
m, T 1,9 ? 0,6 1 0,7 ? 1,6 0,75 |13 ?
1
5

B,MTn |74 7,8 1,8 ? 4,6 6,3 ? 5,3 2,3




[TPAKTUYECKAS PABOTA Ne 7.

Tema: ['eomeTprueckast 1 BOJIHOBAsI OINTHKA.

L]eny: HAOMIOEHNE OCBEIICHHBIX YYacCTKOB 2KpaHa B 00JACTH T€OMETPHUYECKOM
TEHU TPU OCBEUIEHUU HEMPO3PAUHBIX MPEIMETOB CBETOM JIa3€pHOrO Opernoka H
TEMHBIX YYacTKOB TMpPU OCBEHICHMH OTBEepCTUH. B sKkcnepuMeHTe HerjgacHo
IpeanojaraeTcs, 4YTo CTeHKa cocya O4eHb TOHKasl, T. €. ONTHYECKas JAJIMHA MYTU B
HEH MaJia 1o CpaBHEHUIO C ONTUYCCKON JTTMHOM IyTH B )KHIKOCTH: 2N, d << n,L.

Obopyoosanue: OpeNoK ¢ Ja3epHOM yKa3KoW, pacceuBaromias JuH3a (OYKH OT
OJIM30PYKOCTH), HUTh C TPY30M (UIJIa), MIApUK AUAMETPOM OKOJIO 5 MM, raiika MS5S-
M6, mepHasi JIeHTa.

XoJ paboThl

1. 3agaHue HYXXHO BBINOJHSATH BJIBOEM (OAWH - y Jia3epa, BTOPOH - y CTEHBI).
BosemuTe nazepHsiii Openok, oroiaute Ha pacctosHue L (5 - 10Mm) ot cBernoi
CTEHBI U TPOHAOJIIOAaTE MATHO OT JIA3€PHOTO Jy4ya Ha cTeHe. OIeHUuTe ero pa3mep.
2. OnummTe, 4YTO MNPOUCXOAUT C Pa3MEpOM MSATHA MPHU TMOMEUIEHUU MEXKIY
Ja3epoM U CTEHOW paccerBarolleil JMH3bI HAa pa3HOM PACCTOSHUM OT Jia3epa.
[TonGepute paccTosiHME TaKUM, YTOOBI pa3Mep MATHA Ha CTeHE ObLIT OKoJIo 20 MM.
3akpenuTe Jiazep U JUH3Y TaK, YTOOBI MPU HAXKATHUM KHOMKU BKJIIOYEHHS Jlazepa He
IIPOUCXOIMIIO CYLIECTBEHHOT'O CMEILEHUS IIITHA HA DKPaHE.
3. Mexnay IMH30M U CTEHOH, Ha PACCTOSTHUM HE MEHEe 3 M OT CTEHbI, IOMECTUTE
BEPTUKAJILHO HUTH (WJIM UTJTy Ha MOJICTaBKe) Tak, YTOObI OHA Molajaia B Jy4 ja3epa
(puc. 17). PaccmoTpuTte TeHb HUTH Ha CTEHE, 3apUCyiTe ee. MOXKHO JIu 10 KapTUHKE
yTIBEpXkAaTh, 4YTO HAOJIIOAAaeTcs IMOMajJaHue CBETOBOM DSHEPrud B 00JacTb
r€OMETPUYECKOM TEHH, T.e. audpakius cBeTa? 3apuUCylWTe CXEeMy OIbITa C
yKa3aHUEM PACCTOSHHUM MEXKY OOBEKTAMHU.

Pacceusarwas
Jasep MUH3A f Hena l

- 1;_

Puc.17

4. 3aMeHMTE HUTb MaJIeHPKUM IIapUKOM JHaMeTpoM He Oosiee 5 MM Ha
pPacCTOSsHUM OKOJIO 4 M OT CTeHbl. PaccmMoTpuTe Kpas TEHM KOHTypa IIapHKa U
3apucyiite. OOpaTuTe BHUMAaHHME Ha CBETJIYIO TOYKY B LEHTPE TEHU IIApUKa M
0TOOpa3uTe €€ Ha PUCYHKE. 3aHECUTE B OTYET OTBETHI HA BOIPOCHI: KaK HA3BIBAECTCS
ATO SIBJIEHHE? YTO OHO TOBOPHUT O MPUPOJAE CBETa? MOXHO JIM YTBEPKIATh, YTO OHO
HaOII0AaeTCs TOJABKO IIPU pa3Mepax NpeMeTa, CPaBHUMBIX C JUTMHOW BOJHBI CBETA?

5. 3aMeHuTe IapuK raikoi ¢ OTBEPCTUEM MOCEepenHe. J[BUras raiiky BIOJb Jy4a,
MIOCMOTPUTE, KaK MEHSETCS CUCTEMA I0JIOC BHYTPH KOHTYypa OTBEPCTHUA. 3apUCyHTE
CXeMy ombITa U HabOmonaeMble KapTuHbl. Kakoil BbIBOJ O HapyIIEHUH 3aKOHOB
Tr€OMETPUYECKON ONITUKU MOKHO CAEJIAaTh U3 3TOT0 ONbITa?

[Ipumeuanus misd yuyurens



+ Bama menp - moMoub YAMBUTHCS YYEHUKaM: HaOMIOmaeTcs CBET Tam, TIe
JOJIKHO OBITh TEMHO, U TEMHOTA - TaM, KyJa JIOJDKEH MOMNajaTh CBET MO 3aKOHAM
r€OMETPUYECKOM ONTUKU. [7yOMHAa WHTEpHpeTaly 3aBUCUT OT TIyOWHBI
U3JIOKEHMsI MaTepuaia B JaHHOM kiacce. B ro0oM ciayyae clioBO oughpaxyus
IpPUOOPETET JJIs1 YYEHUKOB KOHKPETHBIA CMBICI.

+  Kaptunsl, nosydyaemble Ha CTEHE, IPUBEICHBI Ha puc. 18.

I[TPAKTUYECKAS PABOTA Ne8.

Tema: KBaHTOBaA ONTHKA

Heap 3aHATHSA: HAYYUTHh pemIaTh 3aAaud o Teme: «Dusznka aroma». YMeHUs U
HABBIKM: YMETb MPaBWIbHO MPUMEHATH (OPMYJBI U ONpelneseHus: (PU3NYECKUX
BEJINYHH 1o JAHHOU TEME.
OcHamenue padodyero wmecra: Jocka, KOHCIEKT, HWHCTPYKIIMOHHAs KapTa,
pa3IaTOYHbIA MaTepuall, MUKPOKAIbKYJISATOP.
Jlureparypa: B.D./Imutpuena: «Pusuxa.
®opMa KOHTPOJIA: [ IncbMEHHBIN ONPOC 10 BapUAHTaM.
KoHnTposibHbIe BONIPOCHI PHU A0NyCcKe K padore:

1. Jlath onpezaeneHre CKOPOCTH CBETA.

2. JlaTh ompenencHue CKOPOCTH

3. JlaTe onpeneneHue AIMHE BOTHBI.

4. YpaBHeHue DUHIITEHHA.

5. ®opmyna HaXOKIACHUS KUHETUUECKON SHEPTHUH.
Coaep:xaHue ¥ OCJIEA0BATEIBLHOCTD BBINIOJTHEHHUA padoT.

3aganme 1. Yckopurenb COOOUTMI PaAHOAKTUBHOMY slpy ckopocTh 0,4c, rie ¢ —
CKOpPOCTh CBE€Ta B BakyyMe. B MOMEHT BbUI€Ta U3 YCKOPUTENS PO BHIOPOCHUIIO B
HalpaBJICHUU CBOETO JIBMXKEHUS [3 - 4acTHUIly cO CKOpocThio 0,75C OTHOCHUTEIHLHO
yckoputena.  OnpeaenuTe CKOPOCTh YaCTHIBI OTHOCUTENbHO sAnpa. OTBer
MPEJCTAaBbTE B METAMETPAX 32 CEKYHY.

3aganue 2. YcKopuTenb cOOOUIMIT paJOaKTUBHOMY sApy ckopocTh 0,5¢. B MomeHT
BbUIETA W3 YCKOPHUTENS SIAPO BBIOPOCHIIO B HAMPABICHUU CBOEro ABUXKEHUS [3-
yacThuily co ckopoctbto 0,85¢ oTHOCHTENBHO ycKopuTens. OnpenaenuTe CKOPOCTh
YacTHUI[bl OTHOCUTENILHOTO si7jpa. OTBET MpeJCTaBbTEe B MEraMeTpax 3a CEKyHY.



3aganue 3. CoOcTBEeHHOE BpeMsl KM3HHM HEKOTOPOM HecTaOmibHON vactuiel 10 He.
Havinure myTh, MpOMAEHHBIA 3TOM YaCTULEH JO paclaga B HEMOABHXKHOM CHUCTEME
oTcYeTa, eclii €€ BpeMs ku3Hu B Hel 20 He. OTBeT npencraBbre B eaqununax CU u
OKPYIJIUTE JI0 ACCATHIX.
3ananue 4. CoOCTBEHHOE BpeMs JKM3HM HEKOTOPOM HECTaOMIBLHOM yacTuibl 15 HC.
Havinmure myTh, MpOMAECHHBIA 3TOM YAaCTULIEH JO paclajaa B HEMOJABHXKHOW CHCTEME
OTCYETa, €CIIM €€ BpeMs Ku3HU B Hel 25 He. OTBeT npencraBbre B eaquaunax CU u
OKPYTJIUTE 1O NAECATHIX.
3aganue 5. Ha pucynke m300pakeHbl HECKOJIBKO SHEPTeTUYECKUX YPOBHEU aTtoma.
MuHuManbHas JIJIMHA BOJHBI CBETA, U3JIy4aeMOro MpPHU BCEX BO3MOXKHBIX MEPEX0ax
Mexay ypoasimu El, E2, E3 u E4, paBHa 250 M. M3BecTHO, 4TO 4YacTOTHI
MEPEXOJ0B OTHOCATCA IPYT K ApPYyry Kak v13 :v24 :v32=9:7

E, " : 4. KakoBa jyiriHa CBETOBOW BOJIHBI ¢ yacTtoTol v32? OTBeT
Ey — IPECTABLTE B HaHOMETpax.
E V] Ve Baganme 6. Ha pucyHke HM300pakeHbl  HECKOJBKO

Vi3 SHEPreTHYECKUX YPOBHEH aroMa. MUHMMAaIbHAS JJTHHA BOJIHBI
E CBETa, M3Jy4aeMOro MPH BCEX BO3MOXKHBIX IEPEX0ax MEXTy

ypoBusimu El, E2, E3 u E4, paBua 260 uM. M3BecTHO, 4TO
YacCTOThI IEPEXOJIOB OTHOCITCS APYT K Apyry Kak v13 : v24 : v32 =9 : 7 : 4. KakoBa
JUTMHA CBETOBOW BOJIHBI ¢ YacTOTOU V32?7 OTBET NpeIcTaBbTE B HAHOMETpPAX.
3apanue 7. Onpenenure MUHUMAIbHYIO SHEPIUIO0, HEOOXOIUMYIO NJIs pa3/eiICHUs
aapa yraepoja '2C Ha TpM OJMHAKOBHIX YacTHMIEL. Macca sapa yriepoga m, =
11,9967 a.e.m, macca sigpa remust mye = 4,0015 a.em, 1 aem = 1,66-10-27kr,
ckopocth cBeta ¢ = 3-108 m/c. OTBeT mpencTaBbTe B METAdIEKTPOHBOJLTAX U
OKPYTJIUTE JI0 IECITHIX.

I[TPAKTUYECKAS PABOTA Ne9.

Tema: DBomronusa Beesennoit

[Ipumep Nel. OtHomenue kyOoB OonplmMX mosyocet opoutr Henryna wu 3emiun
npumepHo paBHo 27270,9 (B Tabmuue |l Haxogum cpennee paccrosaue Henryna ot
Connama 30,1 a.e. u Bo3BOAMM B Ky0). Uemy mpuMEpHO paBHO OTHOIIEHUE HX
nepuo1oB obpareHust BOKpyr ComHia?

Jlano: Pemenue:
(aya,)’=272709  (T./ T.,)*=(aya,)’ [To Tabmurie |l mpoBepsiem:
3BE3IHBIN MEpHO ] OOpaIieHus
(T./ T,)>=27270,9 HenrryHa pasen 164,8 ner, a
3emi — 1 TOA, T. €. OTHOIIICHHE
T,/ T,—? T,/ T,= 272709 =165,14 WX TIEPUOJ0B OOpaleHus

npuMepHo paBHo 165,14~164,8.



OtBer : 165,14

[Ipumep No2. Yemy paBHO cpenHee paccrosHue Benepsl or CosiHIIA B a. €., €ClH
nepuon obpamenus Benepsl Bokpyr CosHma coctaBmisieT 225 mHed (HaxoauM TIO
taoyme I1)?

Jlano: Pemienue:
T,= 225 nueii= 0,62 roma (T, T,)*=(aya,)’
T,= 1 rox (T,/ T,)*=(0,62 roma/lrox)*= 0,62°=0,3844
(a,a,)° = 0,3844
a, -7 Jaya,=> 0,3844 ~0,7271

a,=la.e. (Haxoaum 1o tabaure 1), 3Haunr a,~0,7271 a.e.

~0,73 a.e.)
ITo tabmuue |l mpoBepsieM:  cpeaHee pacCTOSHHE

Benepst ot Conmnua — 0,7 a.e.
(0,73 a.e. ~0,7 a.e.)
OtBer : 2,~0,73 a.e.
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