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MUHUCTEPCTBO OBPA3OBAHUSA U HAYKH POCCUMCKOM ®EJEPAIINN
DenepaibHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIET0 00Pa30BaAHUA
«CEBEPO - KABKA3CKHNM ®EJEPAJTBHBIA YHUBEPCUTET»
HNucTutyT cepBuca, typusma u au3aiina (punuan) CK®Y B r. llaTuropcke

IpeaucaoBue
1. @DOHJ OLIEHOYHBIX CPEACTB IIPEIHA3HAYCH Ul IPOBEACHUS TEKYLIEH U MPOMEKYTOYHOU
aTTECTALINN.
2. @OoHJ OLIEHOYHBIX CPEICTB TEKYIIEW M IPOMEXYTOUHOM (MTOroBOM) aTTecTallud Ha

OCHOBe pabodell MpOrpaMMbl IUCHUTUIMHBI «@HU3HKa» B COOTBETCTBUU C 00pa30BaTEIHHOU

nporpaMmMoii o HanpasieHuto moarotoBku 13.03.02 «DnekTposHepreTuka U AMEKTPOTEXHUKAY,

YTBEpKIEHHOW Ha 3acemanun Yu€Horo coera CK®Y  nportokonm  Ne oT
« » 2019r.

3. Pazpaborunk CepemxunoBa ['.W., crapmmii mnpenonaBatens Kadeapsl «Dusmka,
AIEKTPOTEXHUKA U DJIEKTPOIHEPTETUKAY.

4. ®OC paccMOTpeH U yTBEepXkJeH Ha 3acenaHuM Kadeapsl «DusMka, 3JEKTPOTEXHHUKA U
AIIEKTPO3HEPTEeTUKA», POTOKOI Ne 0T « » 2019 .

S. ®OC cormacoBaH ¢ Bblyckaromeil kadpeapoil «®Pusmka, dJIEKTPOTEXHHUKA U
AJIIEKTPOIHEPTETHKAY, MPOTOKOIT No OT « » 2019.

6. IIposenena skcnepruza @OC. UiieHbl S5KCIEPTHOM I'PYIIIbI, TPOBOAUBILNE BHYTPEHHIOK
JKCIIEPTHU3Y:

IIpencenarens (A.B. IlepmsikoB, 3aB. kadenpoii «Du3uKa, IMEKTPOTEXHUKA

U 3JIEKTPOIHEPTETHUKAY)

(, momenTt kadenpsl «Duzuka, IIEKTPOTEXHUKA U

AJIEKTPOIHEPTETHKAY)

(, momeHT kadenpsl «DuU3MKA, DIEKTPOTEXHUKA U

AIIEKTPOIHEPTETUKAY).
OkcneprHoe 3aximoueHne: GOC Tekyniero KOHTpOJsS M NPOMEKYTOYHOM aTTECTAlluU

coorBerctByer ®I'OC  BO IIOATOTOBKH OakanaBpa [0  HaIpaBIEHUIO
13.03.02 «DneKTpOIHEPTreTHKA U DITEKTPOTEXHHUKAY.

« » A.B. IlepmsakoB
(moanuck npeacenaTens)

7. Cpoxk netictBusa @OC
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[TactiopT poHIA OTICHOYHBIX CPE/ICTB
TS TIPOBEJICHUS TEKYIIeH U MPOMEKYTOYHON aTTeCTalluu

Kpanuukanms BeITyCKHUKA
®dopma 00yueHus
Y4eOHbIii mian

duszuka

JJIEKTPOTEXHUKA
[Tepenaua u pacnpeeneHue JJIEKTPUIECKOM
SHEPTHH B CHCTEMaX dJIEKTPOCHAOKEHUS

Bbakanagp

Ounas
2019

13.03.02 DnexTposHepreTuka u

Kon Monyns, Tun Bun xontpons | KommnoneHt ¢donma | KomuuecTBo  3amaHuii  Juis
OIICHUBACM paszen, Tema KOHTPOJISI OIICHOYHBIX CPE/ICTB Ka)JIOTO YPOBHS, IIIT.
oii (B COOTBETCTBUHU = =
. BazoBsrii TToBBIIICHHBIH
kommereHIy | ¢ [Iporpammoit)
nu (W eé
JacTH)
OIIK-2 Tewmsr 1-9 Texymmii YcTHBIH Bomnpocsr mis 40
60
M -50mk-2 cobecenoBaHusA
OIIK-2 Temsr 1-9 Texymumii I[TuceMeHHbIHI Kommekr 3aganuit
WI-50mx-2 IUTSL CAMOCTOSITETIBHOTO 180 90
pelIeHus
OIIK-2 Temsr 1-9 ITpome- YcrHbIi Bomnpocs! k 3k3ameny 80 50
WJ1-50mk- i
H-Sonk2 b Bompocs! s
MPOBEPKU YPOBHS 40 20
3HaHUHI
Bomnpocs! (3aganus)
JUIsl IPOBEPKU YMEHUI 40 30
Y HaBBIKOB
OIIK-2 Temsr 10-18 Texymmii YcTHBIHA Bomnpocs! mis
W-50rmk-2 cobece0BaHus 45 35
W-60mk-2
OIIK-2 Temsbr 10-18 Texymmii ITucpMeHHBIN Kowmrmekr 3amanmii
WI-50mx-2 JUTSL CAMOCTOSITENIBHOTO 180 90
WI-60mcs peureHus
OI1IK-2 Temsr 10-18 Texymmii ITucemennsnii | Komruiekt
WA-50nk-2 Pa3HOYPOBHEBBIX 32134 10 8
W/J1-6omx-2
OIIK-2 Temsr 10-18 Ipome- YcrHbii Bomnpocs! k 5k3ameny 80 50
U-50mk- i
ASonk-2 HYTOTHBH Bomnpocs! qs
NJ1-6ork-2 NPOBEPKH yPOBHS 40 20
3HaHUH
Bomnpocs! (3aganms)
JUIsl IPOBEPKU YMEHUIL 40 30
Y HaBBIKOB
CocraButens I''1. Cepenxxunona
(monuck)
« » 2019r.




MHWHHUCTEPCTBO OBPA3OBAHMS 1 HAYKHU POCCUMCKOM ®ENEPAIIUNA
®eaepanbHOe rocy1apCTBEHHOE ABTOHOMHOe 00pa3oBaTe/ibHOE YUpeKIeHne

BBICILET0 00pa3oBaHus
«CEBEPO - KABKA3CKUU ®EAEPAJIbBHBIU YHUBEPCUTET»

HNucTutyT cepBuca, rypusma u au3aiina (puauan) CK®Y B r. lIaTuropcke

YTBEPXK/IAIO:
3aB. kadenpoii «DU3UKHU, STEKTPOTEXHUKU
U DJIEKTPOIHEPTETUKN»
A.B. Ilepmskos
« » 2019.

Bonpocs! aj15 codecenoBanus
no qucuuuinae DU3HKa

Ba3zoBblii ypoBeHb

Tema 1. KunemaTuka MaTepuaJbHOH TOUYKH

1.
2.
3.
4.
5.

XapakTepUCTUKA KHHEMAaTUKU MaTEPUAIIbHOU TOUKH.

[Tpsimast u oOpaTHast 3a1a4u KHHEMATHUKU MaTepUuaibHONU TOUKH.
IlepemenieHue 1 NpONICHHBIN ITYTh.

CKOpOCTb U YyCKOpPEHHUE.

YrnoBast CKOpOCTb U yIII0BOE YCKOPEHHE.

Tema 2. luHaMuKa MaTepHAIbHON TOYKH

~No oTh~ WwWN -

. Ilepseiit 3ak0H HproToHa. MHEpLMaNbHbBIE CUCTEMBI OTCYETA.

. B3aumopeiicteue ten. Bropoit 3akon Hetorona. Macca. Cuna.
. Tpetunt 3akon Herorona.

. IlpuHumn oTHOCUTENbHOCTH [ anumes.

. 3aKOH BCEMHPHOTI'O TATOTEHHUSI.

. 3axoH I'yka.

. 3aKOH U3MEHEHUSI U COXPAHEHUS UMITYJIbCA.

Tema 3. Padora u 3Heprus. KunemaTuka v JMHAMHKA BPallaTeJIbHOT0 ABHKEHHUS

1.
. Kunetnueckas 1 noteHMaibHas YHEPTUH.

. 3aKOH COXpaHEHUs SHEPTHH.

. Yiap aGCOMIOTHO YNIPYTUX U HEYNIPYTHX Tell.

. Kunemaruka tBeporo tena. YrioBoe nepeMenieHue, yriopas CKOpOCTb,

O~NOoOUTAWN

Dneprusi, paboTa, MOITHOCTb.

YIJIOBOC YCKOPCHHUC.

. PaboTa nipu BpamareasHOM IBHKCHUU.MOMEHT CHJTBI.
. Kunernueckast sHeprusi npuBpaaTeaIbHOM IBUKEHUU. MOMEHT UHEPIIUU.

Tema 4. Mexannueckue K0J1e0AHUA U BOJHBI

1.

2
3.
4.
5

duznuecknii MasTHUK. MaTeMaTHdeCcKnil MasiTHHK.
["apmonnueckue konebanus.CBoOOJHbIE KOJIEOaHHS CHCTEMBI.
CnosxeHnue xonebanuil. BoinyxeHHbIE KOJIe0aHUSI.
BousbLIIpononbsHbIe U TONEPEYHBIE BOJIHBL.

. YpaBHeHUE III0CKOM BOJIHBL.Da30Bast CKOPOCTh.
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6. BonHoBOe ypaBHEHHE YyIPYTOil BOJIHBI.

Tema 5. OCHOBBI MOJIEKYJIAPHO-KMHETHYECKOH TeOpuu
MounekynsipHOe CTpOEHHUE BEIIEeCTBA.

OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.

VYpasHenue Menneneesa — KnanelpoHa.

CpenHee 3HaueHME cilydyallHOM BenuuuHbl. @DYHKIMS paclpeneiacHus ciaydaiHon
BenuuuHbl. OyHKIHMA pacnpeneseHnss Makceseiia 1o CKOPOCTSIM MOJIEKYIL.
bapomerpuueckas ¢popmyna.

Pacnipenenenue bonpiivmana 1o noTeHMaIbHBIM SHEPTUAM MOJIEKYIL.

VYpaBnenue Ban-nep-Baanbca.

Tema 6. OCHOBBI TEPMOTUHAMUKH
[TepBoe Hauano TepMOJUHAMUKUA. BHYTpeHHsISI SHEPTUA UCAIbHOTO Ta3a U €€ CBONCTBA.

[TepBoe HA4aIO0 TEPMOJUHAMUKY B PA3IMYHBIX H30IMPOIIECCaX.
Anunabatudeckuii pouecc. Ypasuenue [lyaccona.

Pabora npu aguadbatudeckom Imporecce.

Huxnuaeckue npouecckl (Ha npumMepe 1ukia Orro). Hukn Kapno.

KII/I n MmourHocTs nukia Kapso.

Outponus. TepMonnHaMU4ecKoe U CTATUCTUYECKOE OMPEeSIEHUE SHTPOIIUU.
Bropoe u TpeThe Havaa TepMOAMHAMUKH.

Tema 7. JnekTpocTaTuKa

DNeKTpOCTaTUUECKOE MOJIe CUCTEMBI 3apsAaoB. [IpuHIMn cyneprno3unum.

DNEeKTPUUECKUN JUMOIIb, BHIYMCIEHUE HANIPSKEHHOCTH Ha OCH JIUTIOJIS.

[ToTok BekTOpa HaNpPSKEHHOCTH AJIEKTPOCTATUYECKOTO MO, (U3MYECKUH CMBICIH.
Teopema Octporpanckoro-I'aycca.

PaboTa cuit 351eKTpOCTaTHYECKOro MOJIs MO MEePEMEIEHUI0 3apsia.

[Torenunan. Pa3HOCTh NOTEHIIMAIOB AIEKTPOCTATUYECKOTO MOJIS.

OKBUIIOTEHLUAJIbHBIE TOBEPXHOCTH. [I0TEHIMAI 27IEKTPOCTATUYECKOTO MOl TOUEYHOIO
3apsja.

Teopema 0 LUPKYJISALMU BEKTOpa HANPSKEHHOCTH 3JEKTpocTaTH4ecKoro mnoissd. CBs3b
MEX1y HaNpSKEHHOCTBIO U TIOTEHIIUAJIOM 3JIEKTPOCTaTHUYECKOTO MOJIS.

Tema 8. [IpoBoAHMKH B 3J1eKTPUYECKOM M0Je. DJIeKTpUYecKoe 1oJie B
AHIJIEKTPUKAX
IIpoBOIHMKY B IEKTPUYECKOM IIOJIE.

Pacripenenenue 3aps10B BHYTPH U CHapY U IIPOBOHUKA.
DIIEKTPOEMKOCTbh IPOBOIHUKA.

OHeprust 3NeKTPOCTaTHYECKOT O TOJISL.

JIMDIIEKTPUKHU B 3JIEKTPOCTATHYECKOM TOJIE.

Honﬂpmaum{ JUDJICKTPHUKA.

Tema 9. 3aK0HBI NOCTOSIHHOTO TOKA
IToCTOSTHHBIN DIIEKTPUYECKUN TOK.
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Cwuiia ¥ IJI0THOCTB TOKA.

Hcrounuku Toka.

Paznocts norenuuanos. Hanpsoxenue. S/1C.

ConpoTHuBi€eHNE TPOBOAHUKOB.

3akon OMa JU1st HEOJJHOPOJHOTO YYacTKa LEMH U JIsl 3aMKHYTOH LEMu.

Tema 10. MaruuTHoe 1moJjie TOKa
MarsuTHo€ 1oJjie TOCTOSHHOTO ToKa. CritoBble JIMHUK. IHIYKIIMSI MAarHUTHOTO TTOJIS.

3akon buo-Casapa-Jlannaca.
JleiicTBrE MarHUTHOTO MOJISl HA MPOBOJIHUK C TOKOM.
3akoH Amriepa. BzanmoaeiicTBre napauiebHbIX NPAMOJIUHEHHBIX TOKOB.

Tema 11. DileKTpOMarHuTHasi MHAYKIHSA. JHEPrusi MATHUTHOIO T10JIsI
3akon Papanes.

[IpaBuio JleHna.

OJ1C uHAYKIMY B HEMOABMXKHBIX MIPOBOHUKAX.

Bpaiienue pamMku B MArHUTHOM T10J1€

B3anmnuas naaykuus. Camonnaykuus. 3/]C caMOMHIyKIHH.
NHAyKTUBHOCTS.

Tema 12. DileKTpOMarHuTHbIE KOJIEOAHHSA B K0OJIe0aTeJIbHOM KOHTYype
KonebarenbHbIi KOHTYD.

Omnurcanue 31eKTpPOMarHUTHBIX KoJieOaHWi B KOJICOATETbHOM KOHTYPE.
CBoOoHbIE He3aTyXaomue KojaeOaHus B K0JIe0aTeJIbHOM KOHTYpE.
CB00OOHBIE 3aTyXalOIIKeE 3JIEKTPOMArHUTHbIE KOJIEOaHUSI.

Tema 13. IlepemeHHBII 2JIeKTPUUYECKHH TOK. JJIeKTPOMArHUTHOE 01
[TepemMeHHBIN AIEKTPUUECKUNA TOK: OCHOBHBIE ITOHATHS U 3aKOHBI.

MomHOoCTb, BbIAEISIEMAs B LIENH IEPEMEHHOTO TOKA.

[lepeMeHHBIN IIEKTPUYECKUH TOK.

DnexTpuuecKas Lenb C pE3UCTOPOM.

OnexTpuueckas Lenb ¢ KaTyIIKON MHYKTUBHOCTH.

OnexTpuueckas Lenb ¢ KOHJIEeHCATOPOM. 3akoH OMa AJis ENHU EPEMEHHOT0 TOKaA.

Tema 14. I'eomeTrpnueckas ontuka. JInnspl
®oromerpusi. OCHOBBI F€OMETPUYECKON ONTHUKH.

3aKOHBI OTPAXKEHUS U IPEIIOMIICHHS CBETA.
JIunu3el, hopMyrna TOHKOU JTUH3HI.
N300paxeHne npeaAMeToB C MOMOIIBIO JIUH3.

Tema 15. BosinoBasi ontuka. UHTepdepenunst u nudpaxkuus csera. Jucnepcusi u

nmojagpu3sanud CBeETa

1.
2.
3.

WuTepdepeHiys cBeTOBBIX BOJIH. Y CIIOBUE KOT€PEHTHOCTH.

WnTepdepenius cBeTa B TOHKUX IJIEHKAX.

KauectBeHHOE 00BsACHEHHE UHTEP(PEPEHIIMOHHON KapTUHBI B BUJE IOJOC paBHOU
TOJIIIHAHBI ¥ TI0JIOC PABHOT'O HAKJIOHA.

[IposiBnenue nudpakuuu ceeta.
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B3anMopeiicTBre 3IEeKTPOMArHUTHBIX BOJIH C BELIECTBOM.
HMucnepcus ceera. Ilornomenue ceera.
[Tonspusanus ceera.

Tema 16. KBanToBasi npupoaa u3jaydyeHust
3aKOHBI TEIJIOBOTO U3ITy4YEHUS.

3akon Credana-bonpivana.

dotorddexr.

VYpaBHeHnue DitHmTeiHa 1151 BHemHero Gororddexra.
Macca, sHEprust 1 UMITYJIbC (POTOHA.

Tema 17. KBanTOBOMEXaHHYeCcKasl TEOpUdA BOAOPOAHOI'0 aTOMa. 9J1eMeHTBI CoBpe-

MEHHOH (PM3MKH ATOMOB M MOJIEKYJI

1.

2.
3.
4
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Mopenu aroma Tomcona u Pesepdopna.

[Toctynatel bopa. Cnextp atoma Bogopoaa no bopy.
KopnyckynsipHO-BOTHOBOM JyaJlu3M CBOMCTB BEILIECTBA.
Obuee ypasuenue llpequnrepa.

Tema 18. OcHOBBI (PU3MKH ATOMHOTO S/APA. DJieMeHTAPHbIE YaCTHIBI
Cocras, 3aps1 aTOMHOTO sijipa.

MaccoBoe u 3aps10BO€ YHCIIA.

SnepHble CUIIBI, UX CBOWCTBA, MOJENH SIIPA.

DneMeHTapHbIe yacTullbl. KocMudeckoe usiydeHue.
Kinaccudukanms snemeHTapHbix yactull. Gusndeckas KapTHHA MHPA.

IToBbIlICHHBIH YPOBEHb

Tema 1. KunemaTnka MaTepuajabHOi TOYKH
TanrennuansHoe. HopmanbHOE U TOJTHOE YCKOPEHUS.

FpaHI/II_IBI MMPUMCHUMOCTH KJIIACCHUYCCKOI'0 OITMCAaHU NABUKCHUSA
O cmbIcae HpOI/I3BOI[HOI7I W UHTETpAJia B IIPUITOKCHUAX K (I)I/ISI/I‘IGCKI/IM 3aJadaM.

Tema 2. luHaMuKa MaTepHATbHON TOYKH
B3anmopeiicTBrE TEN HA pACCTOSIHUU U MOJIEBOE B3AUMOCHCTBHE.

JIBr>KeHNE IEHTpa UHEPLIMH Tea.
VYpaBHEHHE IBUKEHHUS TeJla IEPEMEHHOM MACCBI.
AJITUTUBHOCTD U 3aKOH COXPaHEHUS MacChl.

Tema 3. PadoTa u 3Heprus. KunemaTuka v JMHAMUKA BPallaTeJIbHOI0 ABHKEHHUS
Kunernueckasi sHeprusi npuBpaaTeIbHOM JIBHKEHHUH. MOMEHT HHEPLUU.

Teopewma Illteiinepa.

YpaBHeHHe JUHAMHWKHU BPAIaTCJIIbHOTO ABUXKCHUS.

3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.

Amnanorus MCXKAY MOCTYNATCIbHBIM U BpAallaTCJIbHBIM JIBUKCHHUCM.

Tema 4. Mexannueckue Kojae0aHUsI U BOJHbI
JuddepenunanapbHoe ypaBHEHHE rapMOHUYECKUX KOJIeOaHUM U €ro pelieHue.
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3aryxatomue konebanus.KordurmenT 3aryxanusi, 1eKpeMeEHT.
Crnoxenue xonebanuil. BeiHyX1eHHbIE KOIeOaHUS.

[InoTHOCTB dHEPIUM YIIPYrOM BOJIHBI.

Crosuas BonHa. KoneGanus cTpyHsbl.

Tema 5. OcHOBBI MOJIEKYJIAPHO-KHHETHYECKOI TeOPUH
DeMEeHTBl CTCTUCTUYECKON (PU3UKH.

CBsi3p MEX]ly TapaMeTpaMy COCTOSTHUS Ta3a B U30IIpoLieccax.
OyukuMs pacnpenesnenus MakcBesuia mo CKOpOCTIM MOJIEKYII.

Pacnpez[eneHI/Ie TEIIOBOU OHEpIrunu 110 CTCICHIM CBO60,Z[I)I MOJICKYII.

JBUKEHHS MOJIEKYJI — BEPOSITHAS, CPEIHSsSA, CPEIHSS KBaApaTUyHasl.
Omnprtsl LTepua u JlammepTa o onpeieIeHu0 CKOPOCTEN MOJIEKYJ.

Tema 6. OcHOBBI TEPMOAMHAMMKH
MouisipHbl€ U YA€NIbHbIE TEIII0EMKOCTH.

YpaBuenue Maiiepa.
PaGora,coBepriaemasi ra30M HaJl BHSITHUMHE TEJIAMH.
[Huknuyeckue npoueccel (Ha mpumMepe nukia OTTo).

9HTpOHI/I$I. TepMO,I[I/IHaMI/I‘leCKOC H CTATUCTHYCCKOC OIPCACICHNUEC OSHTPOIINH.

Tema 7. JnekTpocTaTuKa
DIEeKTPUYECKUI IUTI0Nb, BBIYMCICHUE HAIPSHKEHHOCTH HAa OCHU JAUIIOJIA.

CxopocTu

TeopeMa OCTporpaILCKoro-Faycca. HpI/IMeHeHI/Ie TCOPEMbI IJIs1 BBIYMCIICHUA I10JIA

PaBHOMEPHO 3apsiKEHHOU CepBhl.

Teopema Octporpaackoro-I'aycca. [lpumenenue Teopembl ISl BBIUUCICHUS OIS

PaBHOMEPHO 3apsHKEHHON OECKOHEUHOMW IMJIOCKOCTH, ABYX NapauIeIbHBIX Pa3HOMMEHHO

3apSIKEHHBIX TIJIOCKOCTEH.

Teopema Octporpaackoro-I'aycca. [lpumenenue Teopembl ISl BBIUUCICHUS OIS

PaBHOMEPHO 3apsHKEHHON LWIMHIPUUECKON ITOBEPXHOCTH.

TeopeMa OCTporpaz[CKoro-Faycca. HpI/IMeHCHI/Ie TCOPEMbI IJIs1 BBIYUCIICHHUS T1OJIA IIapa,

PaBHOMEPHO 3apsKEHHOT0 TI0 00BbEMY.

Tema 8. IIpoBOAHMKH B J1EKTPHYECKOM I0JI€. DJICKTPHYECKOe 10JIe B
AUIJIEKTPUKAX
DHeprus CUCTEMBI 3aps10B, YEAUHEHHOTO IPOBOJHUKA M KOHJIEHCATOpa.

SHCpFI/IH QJICKTPOCTATUYCCKOT'O ITOJIA.
BCKTOp QJICKTPHUICCKOI'0 CMCIICHU.

TeopeMa OCTpOFpaI[CKOFO - Faycca A BJICKTPOCTATHYICCKOIO MOJIA B JUDJICKTPUKCE.

Tema 9. 3aK0HBI MOCTOTHHOIO TOKA

3akoH OMa A1 OJHOPOJHOIO Y4acTKa LIENU B MHTErpabHOW U TudepeHInaTbHON

dbopwme.
Pa3zBerBnennbie anekTpuueckue nenu. [IpaBmia Kupxroda.
Pa6oTta u MOLTHOCTH MOCTOSTHHOTO TOKA.

3akon Jlxxoyns-Jlenna.
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Tema 10. MaruuTHoe 1moJie TOKA
MarsuTtHO€ 1moJjie IPSIMOJIMHEHHOTO MMPOBOIHUKA M KPYTOBOTO BUTKA C TOKOM.

JIBoKEeHHE DJEKTPUYECKUX 3aps/ioB B DJIEKTPOMArHUTHBIX MOJSX: OJHOPOJHOE
ANEKTPUUECKOE MOJIE, OJJHOPOJHOE MATHUTHOE TIOJIE.

B3auMHoO-nIepneHANKYISIPHOE JIEKTPUUECKOE U MarHUTHOE TOJIS.

B3aumogeiicTBre napamienbHbIX TOKOB.

DHeprus ¥ IIOTHOCTh DHEPTUU MAarHUTHOTO TTOJIS.

Tok cMmeleHus.

Tema 11. Di1eKTPOMATrHUTHAS HHAYKIUSA. JHEPrUusi MATHUTHOIO TOJIS

MakcBeIuIoBCKas TPaKTOBKA SIBIICHUS 3JIEKTPOMATHUTHON MHIAYKLIHH.
NHayKTUBHOCTH TPOBOOB.

SIBIIeHMS TIPU 3aMBbIKAHUU U Pa3MbIKaHUM TOKA.

MaruuTHas SHeprus TOKOB.

Jlokanu3anus MarHuTHOM SHEPTUU B MPOCTPAHCTBE.

Teopema 0 COXpaHEHMU MarHUTHOTO MTOTOKA.

Tema 12. DileKTpOMArHUTHBIE KOJIeOaHHUS B K0J1e0aTeJJbHOM KOHTYpe
BriHyX/1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

DNEeKTPUUECKUN PE30HAHC.

Tema 13. IlepemeHHBII 2JIeKTPHUUYECKH TOK. JJIeKTPOMArHUTHOE 110J1€
BuxpeBoe 351eKTpu4ecKoe noie.

IIepeMeHHBIN BIIEKTPUUECKUH TOK.
JlefcTByIOLIEE 3HAUEHUE [TIEPEMEHHOI0 TOKA.
MruaoBeHHass MOIIHOCTb.

Pe3onaHC B 2JIEKTPUYECKUX LIETIAX.
Pe3onanc HanpspkeHH.

Tema 14. I'eomeTpuyeckasi onTuka. JIMH3bI
SIBIIeHME TOTHOTO BHYTPEHHETO OTPAXKEHUS.

Onruyeckas cuia JUH3EL.

Tema 15. BoanoBas ontuka. Unteppepennns u nudpaknus csera. Jucnepcust u

nmoJgpu3anus CB€Ta

1.

N

[Ipumenenuss UHTEpPEPEHLMU: MPOCBETICHUE ONTHUKH, HHTEPPEpOMETpP, KOHTPOJIb
KayecTBa MOBEPXHOCTH.

HeoOxonuMmele ycinoBus A HaOMIOACHUS pa3lUYHbIX BUAOB nudpakunu — OpeHens u
®paynrodepa.

Paccesnue cBera.

S dexr Homepa.

Tema 16. KBanTOoBasi npupoaa u3ay4eHust
3akoH Buna.

JlaBiieHue cBera.
Oddext KomnTona u ero snemeHTapHas Ipupoa.



Tema 17. KBanToBOMexaHu4YeCcKasi TeOPHsi BOJOPOJHOI0 aTOMa. JJIeMEHThI COBpe-
MEHHOH (PM3MKH aTOMOB M MOJIEKYJ1
1. Jluneiyatslii CIIEKTp aTOMa BOJOPO/IA.

2. Hexkotopsie cBolicTBa BOJIH Jie bpoiis.
3. DneMeHTbl COBpeMEHHOM (PU3MKH aTOMOB M MOJIEKYJI.

Tema 18. OcHOBbBI QU3MKH ATOMHOIO S/APa. JIeMeHTAPHbIE YaCTHIbI
1. Jledekt Macchl U DHEPTHUS CBSI3U sJIpa.

CnuH A11pa ¥ €ero MarHUTHBIA MOMEHT.

no

3. 3aKoH paJn0aKTHBHOTrO pacnazaa. [IpaBuia cmemeHus.

Kpurepun oueHuBaHHMS KOMIETEHIMM:
Haznauenue cobecemoBanus - 1aTh BOZMOKHOCTb CTYACHTY PACCMOTPETh U3ydaeMblid MaTepual
BO B3aMMOCBS3M BCEX Pa3lesioB M TEM, YTO NMPHUBOAUT K YIIyOJEHHOMY M KAU€CTBEHHOMY OCBOCHHIO
n3zyyaemoro marepuana. CobecenoBaHne TaKKe NpeAHa3HAYAIOTCS U1 OLIEHKU YPOBHS 3HAHUHN CTyAEHTa
10 U3Y4YaeMOMW JUCLUILINHE.
OcHOBO#H 7151 ONpeieeH s OLICHKH Ha cO0eCeJOBaHUH SIBJISIETCS] YPOBEHb YCBOCHUS CTYAECHTOM
MaTepuana, IpeaycMOoTpeHHOro Pabouel mporpaMMoi 1o u3ydaeMon AUCIUTUTHHE.

OrneHKa «OTJAHMYHOY BBICTABISETCS CTYICHTY, IOKa3aBIIEMY:
—BCECTOPOHHHUE, CUCTEeMATH3UPOBAaHHEBIE W INTyOOKHE 3HAHMS M0 U3yYaeMOol TUCIUIUIMHE B paMKax
paboueil mporpaMmsr;
—yMEHHE TBOPYECKH NPUMEHATh NOJTyYEHHbIC 3HAHUS AJIS MOCTABJICHHOW HAyYHO-TEXHUYECKOU
3a1a4u;
—YCBOGHHE OCHOBHOW M 3HAKOMCTBO C JIONIOJHUTEIHHOHN JINTEPATypOH, pekoMeHayeMoi Paboueit
IIPOrpamMMOi.

Kak mpaBuiio, oIjeHKa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, YCBOMBIIEMY B3aHMOCBS3b OCHOBHBIX
NOHATHH JIUCIMIUIMHBI B WX 3HAUYCHMHM JUId TNpuoOpeTaeMol mpodeccuu, MNpPOSBUBLIEMY
TBOPYECKUE CIIOCOOHOCTH M TOHMMAHHE, M3JI0KEHUH M HCIOJIb30BAaHHM Y4EOHO-IIPOrPaMMHOIO
Mmarepuaia.

OreHKa «X0POII0) BBICTABISETCS CTYIEHTY, IOKa3aBIIEMY:
—3HaHHE OCHOBHOTO y4€OHO-IIPOrPaMMHOI0 MaTepuaa,;
—YCIIEIIHOE CaMOCTOSITEIbHOE BHINOJIHEHHE IIPELyCMOTPEHHBIX B pabodell mporpaMme 3aJaHui;
—yCBOCHHE OCHOBHOM JINTEPaTyphl, PEKOMEHIOBAHHOM padoyeil mporpaMMoxn.

Kak mpaBuio, olieHKa «XOPOILO0» BBICTABISIETCS CTYIEHTY, MOKa3aBIIEMY CHCTEMAaTH3MPOBAHHBIN
XapakTep 3HAaHMW MO0 H3y4YyaeMoO# JUCHMIUIMHE M CIIOCOOHOMY K HX CaMOCTOSTEIHLHOMY
MIPUMEHEHHUIO.

O1neHKa «y10BJIEeTBOPUTEIbHO» BBICTABIISIETCS CTYICHTY, IOKa3aBIIEMY:

—3HaHUE OCHOBHOTO y4eOHO-IpOrpaMMHOIO Marepuaina, B 00beMe, HEOOXOOUMOM JUis

JATBHENTIIeH yueObl U MPpeICTOosIIeH paboThI 10 BEIOpaHHOH npodeccu,

—CITIOCOOHOCTH BBITIONHATH 33/1aHNUS, IPEAYCMOTPEHHBIE padoueii mporpaMMoii,

—3HAKOMCTBO C OCHOBHOM JIUTEPaTypoOil, peKOMEHIyeMoi pabodel mporpaMmMoi.
OrneHka «yJI10BJeTBOPUTEIBHO» BBICTABISETCS CTYAEHTY, JOMYCTHBIIEMY IOTPEIIHOCTH B OTBETE, HO
oOnagaronemMy He0OXOIUMBIMH 3HAHUSIMHU JJISI UX YCTPAHEHHS 0] PyKOBOJICTBOM IIPETIOIaBaTEsl.
OlleHKa «HeYyA0BJIEeTBOPUTEIbHO» BBICTABISIETCS CTYACHTY, €CIU CTYACHT JOMYyCTHJI OUIMOKH B
oTBeTe U He 00ajaeT HeoOXO0AMMBIMU 3HAHUSIMHE JIJIsl KX YCTPAHEHUSI [T0JT PyKOBOJICTBOM TIPETIOIaBaTellsl.

CocraButens H.II. Xapum
(monuck)

« » 2017 r.
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MUHUCTEPCTBO OBPA30OBAHMSA U HAYKH POCCUMCKOM ®EJIEPAIIUA
®egepanbHOe roCy1apCTBEHHOE ABTOHOMHOe 00pa3oBaTe/IbHOe YUpe:KIeHne
BbICIIET0 00Pa30BaAHUA
«CEBEPO - KABKA3CKHNM ®EJEPAJTBHBIA YHUBEPCUTET»
HNucTutyT cepBuca, rypusma u au3aiina (puauan) CK®Y B r. lIaTuropcke

YTBEPXK/IAIO:
3aB. kadenpoii «DU3UKHU, STEKTPOTEXHUKU
U DJIEKTPOIHEPTETUKU»
A.B. Ilepmskos
« » 2019.

Kommnuekr 3aI[aHI/Iﬁ A CAMOCTOATC/IBHOI'O PCIICHUSA

3agzavd
o gucrumumae OU3HKA

Paszgea 1. Mexanuka
Tema 1. Kunematuka MaTepuajbHOi TOUYKH
BapuanTt 1
ba3zoewiii yposenw
3ananuel.
[Ipn aBapuiiHOM TOPMOKEHUU aBTOMOOWIb, IBHKYIIUICS CO CKOpOCTh 72 KM/4,
ocTa”HoBwWICA yepe3 5 ¢. Halith TOpMO3HOI ITyTh.

3ananue 2.
Kamens Opomien ropuzonTanbpHo. Uepes 3 ¢ ero ckopocTh OKa3anach HaNpaBIEHHOM MOJ
yriom 45° k ropuzonty. OnpenenuTh HAYaTbHYIO CKOPOCTh KAMHSI.

Togvluennsiii ypogens
3amanue 3.

IToesn mpomen paccrostHue 17 KM MEXIy ABYMs CTaHLUUSAMU CO CpPEAHEN CKOPOCThIO 60
km/4. [Ipu 3TOM Ha pa3roH B Hayaje IBMKEHHS U TOPMOKEHHUsI Mepe]] OCTAHOBKOW YIIIO B
o01eit ClI0)KHOCTH 4 MUH, a OCTaIbHOE BpeMs MOe3]] ABUTaJICsl C MOCTOSSHHOW CKOPOCTBHIO.
UYemy paBHaA 3Ta CKOPOCTH?

Bapmuanr 2
baszoswviii yposens
3anannel.
IIpu paBHOYCKOPEHHOM JABM>KEHUHM MOTOLIMKIIMCT 3a IIEPBBIE 5 ¢ IpOIIET MyTh B 45 M, a B
cienyromue 5 ¢ — myTh B 95 M. HaliTn HayanbHyO ¥ CpETHIOK0 CKOPOCTH MOTOLTUKIIMCTA.

3ananue 2.
BeptukanbHO BBepX ¢ HauanbHOI ckopocThio 20 m/c OpomreH kamenb. Uepes 1 ¢ mocne
3TOro OpOIleH BEPTUKAJIHLHO BBEPX JAPYrol KaMeHb C TakoM ke cKopo-cThio. Ha kakoit
BBICOTE BCTPETATCSA KaMHU?

11



Tlosviwennwiii yposens
3ananue 3.

JIboxHUK cbexan ¢ ropel juuHOM 40 M 3a 10 ¢, mociae uyero OH mpoexan Mo
TOPU30HTANIBHOM IuIomaake A0 ocTaHoBKU 20 M. CuunTas JBUKEHUE C TOPbl PAaBHOYCKOPEHHBIM
0e3 HayaJdbHOM CKOpPOCTHU, a IO TOPU3OHTAIBHON IUIOLIAJKE pAaBHO3AMEIJICHHBIM, HaWTH
CKOPOCTb JIBDKHUKA B KOHIIE T'OPBI U CPEIHIOI0 CKOPOCTh Ha BCEM IIYTH.

Bapuant 3
baszoswiti yposens
3amanuel.
JIBIKeHHe TOYKM MO TPAMOH 3a7aHO ypaBHeHHeM X = At + Bt?, rme A = 2 wic,
B = —0,5 M/c?. Onpenenuts CpeHION MyTEBYI0 CKOPOCTh <V> JBUKEHHS TOYKH B MHTEpBAIE
BpeMeHH oT t1 =1 c mot2=3 c.

3ananue 2.
ITox yrmom 600 k ropu3oHTy OpOIIEHO TENO ¢ HadajdbHOU ckopocThio 20 m/c. Uepes
KaKOW MTPOMEXKYTOK BPEMEHH OHO OyJeT nBUTaThes oy yrioMm 450 kK rOpru30HTY.

Tosviwennwii yposens
3amanue 3.
[To nyre okpyxxknoctu paauycom 10 M nBuKeTcs Touka. B HEKOTOPBIT MOMEHT BpeMEHHU
HOpMaJbHOE yCKOpeHHe TOukd 4,9 M/c% B 3TOT MOMEHT BEKTOPHI MOJHOIO M HOPMAIbHOTO
yckopeHnit 06pasyior yron 60°. HaliTi ckopocTh U TAHTEeHIMATEHOE YCKOPEHHE TOUKH.

Bapuanr 4
baszoswiii yposens
3ananuel.
Camoner nBuxkercs co cKopocTbio 19 km/u. C HEKOTOPOro MOMEHTa OH HAayMHAeT
JBUTaThCs ¢ yckopeHueM a B TeueHue 10 c, a mocneanue 120 M mpoOXOIUT 3a OJHY CEKYHAY.
Onpenenuts yCKOPEHUE U KOHEUHYIO CKOPOCTh CaMoJIeTa.

3amanmue 2.
Touka ABMXKETCS MO OKPYXHOCTH paauyca 20 CM C TMOCTOSHHBIM TaHTEHIIUATbHBIM
yckopeHueM 5 m/c2. Uepe3 kakoe BpeMs IOCIe Hauanda JBUKEHHS HOPMAalbHOE YCKOpEHUE
TOYKHU OYyJIET paBHO TAHTCHIIMAIIbBHOMY YCKOPEHUIO?

Tlogvluennwiii yposeHs
3ananue 3.
CHaps, BBINYIICHHBIA W3 opyaus mox yriaoM o = 30° K TOpU30HTY, IBaXKIHl OBUT Ha
oJHOW M TOH ke BbicoTe h: cmycts Bpems t1 = 10 ¢ u t2=50 ¢ mocne BeicTpena. Onpenenutsb

HAYaJbHYI0 CKOPOCTh Vo M BBICOTY h. CoONpOTHBIICHHWEM IBWXCHHIO TpeHeOpedb. [IpuHATH
g =10 m/c%

Bapuanr §
ba3zoeuviii yposenw

3amanuel.

PaguMyc-BeKTOp ~ MaTe€pUalbHOM  TOYKM  HM3MEHSETCS  CO  BPEMEHEM  IIO
3aKkoHy F(t)=iCt+ jBt, rne C=3m/c, B=1wm/c% i u j— oprhl oceii x u y. Haiitu ypaBnenue
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TPAcKTOPHUH, a TaK KE MOAYJIb CKOPOCTH U YCKOPEHHE B MOMEHT BpeMeHu t = 2 c.

3amanue 2.
JlambHOCTh TOJIeTa Tejla, OPOIIEHHOTO TOPHU30HTAIBHO CO CKopocThio 4,9 M/c, paBHa
BbIcOTE Opocanus. [lox kakuMm yriioM K TOPH3OHTY HaIpaBlIeHA CKOPOCTH Tella B MOMEHT €ro

MaJICHHUS Ha 3eMIII0?

Tlosviwennsiii yposersb
3ananue 3.
IToe3n ABWKeTCS paBHO3aMEAJIEHHO IO 3aKpyrieHuro paauycomM R = 1 kM. B nHauane
yyacTKa JUIMHON 560 M moe3a uMmeeT ckopocTh Vo = 36 kKM/4 U yckopenue do = 0,125 m/c? .
OnpenenuTb CKOPOCTh U YCKOPEHHE I0€3/1a B KOHIE Y4acTKa.

Bapuanr 6
ba3zoewiii yposenw
3ananuel.
3aKOH JABUWKEHHUS MaTE€pUAIbHOU TOYKHU F(t):TCt—]Bt ,rome A =10 m/c, B =5 wm/c?,

—

I ¥ j— opTel oceif X u y. HaiiTu yronm MekIy CKOPOCTBIO M YCKOPEHHEM B MOMEHT BPEMEHH
t=2c.
3amanue 2.

ITon MocTOM OZHOBPEMEHHO OKa3alMCh IUIOT U MOTOpHAs JIOAKA, IUIBIBYIIHE B OJHOM
HanpasieHuu. OOOTHAB ILIOT, JIOAKA MPOIUITBUIA BHU3 IO peke 16 KM M MOBEpHYyJa oOpaTHO.
[TporisiB 8§ kM BBepX Mo TeueHUio 3a 40 MuH, JIoAKa BCTpeTWiIa TOT ke IuoT. Omnpeaenuth
CKOPOCTBb TCUCHHA PCKU U CKOPOCTD JIOJAKU OTHOCUTCIIbBHO BOJIbI.

Tlogviuennwiii yposeHs
3ananue 3.

Camouner netut u3 myHkTa A B IyHKT B u Bo3Bpamaercst Ha3aa B myHKT A. CkopocTh
camosiera B Oe3BeTpeHHyr0 mHorojy pasHa V. HailiTu OTHoOIIEHHE CpeAHHX CKOpPOCTEeH BCero
nepenera JUIs ByX CIlyyaeB, KOIJla BO BpeMs Iepenera BeTep AyeT: a) BAoab JuHuU AB;
0) neprienaukysipHo TuHuu AB. CkopocTh BeTpa paBHa U.

Bapuanr 7
ba3zoeuviii yposenw
3ananuel.
MatepuanbHasi TOYKa HAuYMHAET JBUTAThCS IO OKPYXKHOCTH paauycoMm 12,5 cm ¢
TMIOCTOSIHHBIM TAHT€HIMATBHEIM yckoperneM 0,5 cm/c?. OmpeienuTh MOMEHT BpeMEHHM, MpH
KOTOPOM BEKTOpP YCKOPEHHMS 00pa3yeT ¢ BEeKTOpoM ckopocTr yrom 45°.

3ananue 2.
Touka HauMHAET ABM)KEHUE U3 COCTOSHUS MOKOS U JIBUXKETCS IO IPSIMOM € MOCTOSIHHBIM
yckopernem d = 0,2 m/c? . OnpenenuTts MmyTh, KOTOPHI TOUKA MPOHAET 33 MPOMEKYTOK
Bpemenn ot t1=4 c ol =10 c.

Tlosviuennwiii yposeHs
3ananue 3.

[Toe3n nBWKETCA paBHO3aMEMJIEHHO IO JAyre OKpyxkHocTH pamumyca R = 800 M m
npoxoauT myTh S = 800 M, nMest HadalbHYI0 CKOpocTh Vo = 54 KM/4 U KoHeuHyto V =18 KkM/4.
OnpenenuTts NOJHOE YCKOPEHHUE MOE3/1a B HA4aJe U B KOHLIE JYTHU, & TAKXKE BPEMS JBUKECHUS 110
ATOM JyTe.
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Bapuanr 8
ba3zoewviii yposenw
3ananuel.
[Toe3n aBmxercs co CKOpocThio 72 kM/4. IIpyu TOpMOKEHHUH OH MOJIy4aeT 3aMeJJIeHUE,
paBHoe 0,4 m/c?. HaiiTh, 3a Kakoe BpeMms A0 NMPHXOAA I0E€3[a HA CTAHIMIO M HA KAKOM OT
CTaHIIMM PACCTOSHUU JOJKHO ObITh HAYaTO TOPMOKEHUE.

Samanue 2.
Mosnort, yaapuB cBaro, IBUXKETCs 3aTeM BMecte ¢ Hel B Teduenue 0,02 ¢ 70 OCTaHOBKH,
puueM cBas yriryosnsiercs B 3eMiato Ha 6 cMm. OnpeenuTh HaualbHYIO0 CKOPOCTh JABHXKEHHUS CBau,
CUMTAasi €ro paBHO3aME/IJICHHBIM.

Tosviwennwii yposens
3amanue 3.
3a1aH 3aKOH JBMKEHHS TOUYKH B HPAMOYTOJIBHOM CHCTeMe KoopauHaT: X = 312,y =4t 2,
Onpenenutb MOMEHT BPEMEHH t, KOTia KpUBOJIMHEHHAs KoopAuHaTa Touku s = 110 m, eciu npu
o= 0 So = 0 u TOuYKa ABMKETCSI B MOJIOKUTEIHHOM HAMIPABICHHN KOOPAUHATHI S.

Bapuant 9

ba3zoewiii yposenw
3ananuel.

[Toe3n nmest, UMest HAYATBHYIO CKOPOCTh 54 kM/4, pomen 600 m B mepssie 30 c. Cuutast
JIBUKEHHE T0€3/1a PaBHO3AMEAJICHHBIM, OMPEIEIUTh CKOPOCTh M YCKOPEHHE I0e3/la B KOHIIE
30-i1 cexyH[IbI, €CITM pacCMaTPUBAEMOE JIBUKCHUE TI0€3/1a TIPOMCXOANT Ha 3aKPYTIICHUH paauyca
R=1xm.

3amanue 2.
[Ipoeknuu CKOPOCTH TOYKH BO BpeMs JIBIDKCHHS OMPEICISIOTCS BBIPAKECHUSIMH:

Vx =0,2t% , Vy = 3 m/c. OmpesienuTh KacaTebHOE YCKOpeHHe B MOMeHT Bpemenn = 2,5 c.

Tlogviuennwiii yposeHs
3ananue 3.
Touka nBMXKETCS 1O KPHUBOJMHEHHOM TPAaGKTOPUU C KacaTelIbHbIM YCKOPEHHEM
a: = 2 M/c? . OnpenenuTs yroi B rpagycax M1y BEKTOPaMH CKOPOCTH U MOJHOTO YCKOPEHHS
TOYKH B MOMEHT BpeMmeHu [ =2 ¢, korna paanyc KpuBu3HbI TpackTopuu P =4 M, eciu mipu lo=0
ckopocTh ToukHu Vo = 0.

Bapuant 10
ba3zoeuviii yposenw
3ananuel.
JIBmkeHne Touky 3amaHo ypasaenuem dx/dt = 0,3t u y = 0,2t® . Onpenenuts yckopenue
B MOMEHT BpeMeHH t = 7c.
3ananue 2.
JlaHbl ypaBHEHHUsI IBM)KEHUS TOYKHU: X = T 1y =t - cos t. OnpeaenuTe IPOEKIIHIO
YCKOpPEHUS dy B MOMEHT BpeMeHH, Korja koopauHara X = 0. KoopanHaTel BeIpakeHbl B METpAX,
BpEMsI B CEKYH/JIaX.

2't2

Tlogviuennwiii yposeHs
3ananue 3.
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Monayab CKOPOCTH D YaCTULIBI MEHSETCSl CO BpeMeHeM 1o 3akony v =kt + b, rnek u b -
HOJIOKUTENbHBIE TIOCTOSIHHBIE. Monaynb yckopenus paBeH a = 3k. Haiinmure 3HadeHus
TAQHTE€HIIMAJILHOTO W HOPMAJbHOTO YCKOPEHHH, a TaKKe 3aBHUCUMOCTh DPaguyca KPHUBH3HBI
TpaekTopuu oT BpemeHH R(t).

Tema 2. luHaMuKa MaTepHAILHON TOYKH
Bapuanr 1
ba3zoewviii yposenw
3ananuel.
ITon neiicrBuem nocrostHHOM cuiibl F=10 H Teno aBrkeTcst NpSAMOJIMHEHHO U 3aBUCUMOCTh
TIPOIIEHHOT0 TIyTH OT BpeMeHH uMeeT Bua S=10-5t+t?. HaiiTu Maccy Tena ¥ MMITyIbC Tela B
KOHIIE IECTON CEeKYH/IbI.

3agaHue 2.
Teno maccoil 2 Kr JBHXKETCSl MPSMOJIMHEHHO CO CKOPOCTBIO, 3aBHCHUMOCTb KOTOPOH OT
BpEMEHH BBIpaXaeTcss ypaBHeHHmeM 0 =6t?+10t. OmpenenuTts IyTh, NPONHAEHHBIH TEIOM 3a
5 cexyHn, U CUIly, JEHCTBYIOILYIO Ha TEJIO B KOHILIE IISITOW CEKYH/BI.

Toeviwennwiii yposensv
3ananue 3.
MatepuanbpHas TOYKa MACCOM m = 2 KI' JBMKETCs MOJ JAeHCTBHEM HEKOTOpOH cuiibl F
cornacuHo ypaBHenHio Xx=A+Bt+Ct>+ Dt3, rne C =1 m/c?, D = - 0,2 m/c®. HaiiTi 3HaueHns 1O
CHJIbI B MOMEHTHI BpeMeHH t1=2 ¢ U to = 5 ¢. B Kakoif MOMEHT BpeMEHHU CHJIa PaBHA HYITIO?

Bapuanr 2

ba3zoesuwiti yposenw
3ananuel.

Onpenenutbs CKOPOCTb, KOTOPYIO MONydduT Iutatdpopma uepe3 t=30 ¢ mocne Hayana
nBukeHns, ecmu kodddurment Tperns k=0,02. Macca miardopmbl m=5-10° kr, cuma Taru
F=1,65MH.

3ananue 2.

Ha rnmaaxoil ropm3OHTaNbHOM IIOCKOCTH HaxoAuTcs Teino Maccod Mi=250r. Teno

maccoif M2=400 r moJBeIIEHO Ha HUTH, NEPEKUHYTOM yepe3 OJIOK U MpUBA3aHHBIA K Texy Mi.
[Ipenebperas Mmaccoil Onoka W TpEeHHEM, OINpPENeNuTh: 1) CHIy HaTSDKEHUS HUTH;
2) yckopeHue Tedl.

Tlosviuennwiii yposenn
3ananue 3.
HakmonHast mIockocTh, oOpasyromas yroia o = 25°C IJIOCKOCTBIO TOPH30HTA, MMEET
mmuHy 1 = 2 M. Teno, ABUTasICh paBHOYCKOPEHHO, COCKOJB3HYJIO C 3TOW TUIOCKOCTH 3a BpeMs
t = 2c. OnpenenuTs KO>PHUIMEHT TPEHHUS L TETA O TIOCKOCTb.

Bapuanr 3

bas3zoswiii yposens
3ananuel.

JIBIDKEHNE MaTepHaTbHONW TOUKH ONMCHIBAETCS ypaBHeHHeM X = 25 - 10t + 2t?. Cunras
€€ Maccy paBHOHM 3 KI, HallINTE U3MEHEHHE MMITyJIbCca 3a NepBble § ¢ €€ aBmwxkeHus. Haitaure
MMITYJIbC CHJIbI, BBI3BABILIEH 3TO U3MEHEHHE.

3amanue 2.
Onpenenutb CKOPOCTh ABTOMOOMIISI MACCOM 2 T B 1O BBIMYKIIOMY MOcCTy paguycom 100 wm,

15



€CJIM OH JIaBUT Ha CepeauHy MocTa ¢ cuioi 25 kH.
Tlosviuennniii yposersb
3aganue 3.
[To HaKJIOHHOM MJIOCKOCTH C YIJIOM HAKJIOHA 0L K TOPU3O0HTY, paBHbIM 30°, CKOJIB3UT TEJIO.
Ornpenenutb CKOPOCTb Tela B KOHIE TPETbeM CEKyHIbl OT Hayajda CKOJIBKEHUsS, €CIu
ko3¢ dunuent tpenus 0,15.

Bapuanr 4
baszoswiti yposens
3amanuel.
K omHOMY KOHIy BEpeBKHM, MEPEKHHYTOH Yepe3 HEMOIBMKHBIN OJIOK, NMpPUBSA3aH TPy3
maccod M=20 kxr. C KakMM YCKOPEHHEM HABWXXETCA IPy3, €CIU K IPYroMy KOHIy BEPEBKH
npuiioxkeHa cuna 220 H? Tpenue He y4UTHIBaTh.

3ananue 2.
JlBa Heympyrux mapa maccamu 6 Kr U 4 Kr ABHXKYTCS CO CKOpocTaMU 8 M/c u 3 m/c
COOTBETCTBEHHO, HAlpaBICHHBIMU BAOJIb ONHOM mpsmMoil. C Kakoll CKOpPOCTbIO OHU OyayT
JBUTaTbcs Iociie aOCOJMIOTHO HEYNPYroro COyAApeHMs, €CJIM MEepBbIil JOTroHseT BTOPON?

JIBWKyTCSl HABCTpEUy APYT Apyry?

Tlosviwennwiii ypogens
3amanue 3.
Karep maccoit m=2t Tporaercsi ¢ MecTa u B TedyeHHe BpeMeHHu T =10 ¢ pa3BuBaeT npu
JBMKCHHH 10 CTIOKOMHOH BOJIE CKOPOCTh U = 4 m/c. OnpenenuTs cuity Taru F Motopa, cunras ee
MOCTOSIHHOM. [IpuHSTE crily compoTuBieHHs k. ABIKEHHIO HPOMOPLHOHAIBHON CKOPOCTH;

ko3¢ ¢umrent conporusienus k =100 kr/c.

Bapmuanr §

baszoswiii yposens
3ananuel.

Onpenenuts cUly AaBISHHUs aBTOMOOMJIS Maccod M=5 T Ha MOCT B BEpPXHEH ero yactu,
ecnu paanyc kpuBu3Hbl MocTa R=100 M. CkopoCTh ABM>KEHUSI aBTOMOOWIISE V=36 KM/4.

3ananue 2.

[Tait6a, myiieHHas MO TOBEPXHOCTH JbJAa C HadaJbHOW CKOpocThio Vvo=20 w/c,
octaHoBuiach yepes t=40 c. Haiitu ko3 durment Tpenus f maitos! o ex.

Tlogvluennwiii yposeHs

3ananue 3.

Ha rmagkom ctone nexut Opycok maccoit m = 4 kr. K Opycky mpuBsi3aHbl JiBa IIHYpa,
NEPEeKUHYThIE Yepe3 HEMOABI)KHbIE OJIOKH, IPUKPENJICHHbIE K TPOTUBONOIOKHBIM KpasiM CTOJIA.
K KOHIIaM NIHYpOB NOJIBEIIEHBI THPH, MAacChl KOTOpbIX M1=1 kr u M2 = 2kr. Haiitn yckopenwue a,
C KOTOpPBIM JBMXKETCS Opycok, W cuiay T HaTspKeHHs KaxJIoro M3 IIHYpoB. Maccoill OJ0KOB U
TpEeHUEM TIPeHEOPEUb.

Bapuanr 6
basoevii yposenw
3ananuel.
Onpenennuty LEHTPOCTPEMUTEIBHYIO CHUITY, JACUCTBYIOIIYI0 HA 3aKPYIJIEHHOM Y4YacTKe
nytu paguycom R=50 m, Ha aBTOMOOMIIL Maccoit M=1 T, ABMXKYIIUNCS CO CKOPOCTHIO V=18KM/4.
3ananue 2.
Ha rmagkom crosne nexut 6pycok maccoit m=4 kr. K Opycky npuBsizan IIHyp, KO BTOPOMY
KOHIly KoToporo npuioxeHa cuna F=10 H, nanpaBneHHas napajijiellbHO MOBEPXHOCTH CTOJIA.
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Haiitu yckopenue a 6pycka.
Tlosviwennsiii yposersb
3amanue 3.

JlBe tupu Maccoit M, =7 ke u M2 = 11 ke BUCAT HA KOHIIAX HEPACTSDKMMOI HEBECOMOIA

HUTH, NIEPEKUHYTON Yepe3 HEMOABIKHBIA OJIOK. ['mpH cHavana HaxOJsATCS HA OJHOM BBICOTE.
UYepes kakoe BpeMs MMOCIIe Havaja ABMKEHHs Oosiee Jierkas rupsi okaxercs Ha h = 20 ¢cm Bbime
TspKeo? Maccoli 6110ka u TpeHrneM B 0J10Ke TpeHeOpeyb.

Bapuant 7
basoevii yposenw
3amanuel.
OrnpenenuTh CUITy AaBJICHUS aBTOMOOMJISI HA BBITYKJIBIM MOCT B €r0 BEpXHEU TOUKE, €CIIH
paauyc kpuBu3HbI MocTa R=100 M, Mmacca aBTOMOOMIISI M=4 T, a €ro CKOPOCTh V=36KM/.
3ananue 2.
Teno umeer maccy m = 10 xe. Kakas cuia TspkecTH IEHCTBYET Ha STO TEJNO HA BBICOTE
Tpex 3eMHbIXx pamuycoB h = 3R ot moBepxHoctu 3emian? Ha moBepXHOCTH 3eMJIM CUHTATh
9o = 9,8 m/c.
Tosviwennwii yposens
3amanue 3.
Ornpenenuth CHly, HampaBiICHHYIO MapaliebHO HAKJIOHHOM IUIOCKOCTH, KOTOPYIO
HEO0OXOIUMO MPUIIOKUTH K Telmy Maccoi 0,2 ke ams Toro, 4ToObl OHO JABUTajOCh C YCKOPEHHUEM

0,5 m/c? BBepX 110 HAKJIOHHOH IJIOCKOCTH. YT0JI HAKJIOHA TIOCKOCTH 30°, KOd(DDUIHEHT TpeHus
1=02.

Bapuanr 8
bazoeuiii yposens
3ananuel.
Omnpenenuts yckopeHue, KoTopoe nprodpena miardopma nox aerctueM cuibl F=90 kH.
Macca miarpopmer m=18 1. Koadpuuuent tpenus k=0,05.

3ananue 2.
K mpyxuHHBIM Becam mojBemieH Oi0k. Yepe3 OIOK mepeBelieH LIHYp, K KOHIaM
KOTOPOTO MPUBSA3aIU TPy3bl Maccamu m1 = 1,5 kr u mz = 3 k. KakoBo OynieT nokasaHue BECOB BO
BpeMs ABMKeHHs rpy30B? Maccoii 6510ka 1 mHypa npeHeopeys.

Tlosviuennsiii yposens
3amanue 3.
JBa 6pycka maccamu 0,2 u 0,3 xe cBsi3aHbI JIETKONH HUTBIO U JIeKaT HA IiajakoM crone. K
Ooinee TsKENnoOMy OpycKy npuioxkeHa cuia 1 H, HanpaBiieHHast mapasuiesbHO MJIOCKOCTH CTOJA.
C kakuM yckopeHueM Oyaet nBurathbes cuctema? OnpenenuTh HaTsHKEHHE HUTH.

Bapuanrt 9
ba3zoeuviii yposenw
3ananuel.
Inarpopma Mmaccoit M=3-10° Kr ABWKETCS C HAYATBHOH CKOPOCTHIO 00=40 KM/d.
OnpenenuTh CPEIHIOK CHITy TOPMOXCHHS, €ClM IutaropMa OCTAHABIMBACTCS 3a BpEMs
t=1 mun 20 c.

3amaunue 2.
OnpenenuTh yCKOPEHUE NBIDKYIIETOCS TOJ IEWCTBHEM CHIIBI TSDKECTH 1O HAKJIOHHOM
TUIOCKOCTH Tena, ecinu kodddumment Tpenus 0,3, a yroi HakJIOHA TUIOCKOCTH cocTaBiser 30°.
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Tlosviuennniii yposersb
3ananue 3.
JlBa Opycka maccamu M1=1 Kr U Mz = 4Kr, COEIMHEHHBIE LTHYPOM, JI€KAT Ha CTOJE.

C xakuM yckopeHHeM A OyayT IBUTAThCS OpPYCKH, €CM K OJHOMY M3 HHUX MPHIIOKHUTH CHITY
F = 10 H, nanpasnennyro ropusoHtaipbHo? KakoBa Oyner cuina T HaTskeHus ILIHYpa,
coenuHsIoMEro opycku, ecnu cwty 10 H npunoxuts k nepBomy 6pycky? Ko Bropomy Opycky?
TpenueM npeHeOpeyb.

Bapuant 10
ba3zoewviii yposenw
3ananuel.
Omnpenenuts CKOPOCTh MpeAMETa Maccod M=25T K Hayaly TOPMOXKEHUs, €CIH OH
OCTaHABJIMBAETCs 3a Bpems At=2 MUH 10J] IeCTBUEM CPEAHEN CUIIbI TOPMOXKEHHUS F=4 xH.

3anmanue 2.
OmnpenenuTth CUTY TATU HAa KPIOKE TPAKTOPA, €CIM YCKOPEHUE, C KOTOPBIM TPAKTOP BEICT
npunen, a=0,2 m/c?. Macca npunena M=0,5 T, conporusieHue apmwxenno F=1,5 kH.

Tosviwennwvii yposens
3amanue 3.
Bbpycok maccoii 1 Kr JBHMXKETCSI IO TOPU3OHTAIBHOM IIJIOCKOCTH PaBHOMEPHO 0]
neiictBuem cuibl 1 H, mpunoxxennoit nox yrmom 60° x minockoctu. Onpenenuts KodphUuueHt
TPEHUSI MEKIY OPYCKOM H IJIOCKOCTHIO.

Tema 3. PaGota u 3Heprusi. KunemaTtuka u JUHAMHMKA BpallaTeJIbHOT0
ABUKEHUS
Bapmuanr 1
ba3zoeuviii yposenw
3ananuel.
[pyxuna sxecTkocTsio 102 H/M 6bi1a ckata Ha 5 cm. Kakyro HyHO coBepImmTh paboTy,
4TOOBI CXKaTHE MPYKUHBI YBEITUUUTH 110 15 cm?
3ananue 2.
Kamenb maccoif 2 kr OpocaloT BEpTHKAJIbHO BBEPX C HadalbHOW cKopocThio 20 M/c.
KakoBa HauanbHasi KuHeTHYecKast SHeprusi kamHs? KakoBa moTeHImanbHas dHEprus KamMHs Ha
MakcHUMaibHOU BbicoTe? KakoBO 3HaU€HNE MaKCUMaJIbHOW BBICOTHI TOABEMA?

Togvluennwiil yposens
3amanue 3.
Ban maccoit m =100 kr u paamycoM R = 5 cM Bpamancs ¢ uactotoir N = 8 c.
K munmuaapudeckoll MOBEPXHOCTH Bajla MPYIKAIHM TOPMO3HYIO KOOoAKY ¢ cwior F= 40 H, mox
neiicTBueM KoTopoii Bain octaHoBuics yepe3 t = 10 €. Onpenenuts K03 PULIMEHT TPEHUS LL.

Bapmuanr 2
ba3zoesuviii yposenw
3ananuel.
ABTOMOOWIIL Maccoi 2 T 3aTOPMO3HII M OCTAHOBHIICS, TIpoi s myTh S0 M. Haiitu paboty
CHWJIBI TPEHUS, €CITU 1I0pOora ropu3oHTalIbHa U K03 uiment tpenus paseH 0,4.
3ananue 2.
Kamenp OpouieH BepTHKalbHO BBepX co ckopoctbio 10 m/c. Ha kakoit BbicoTe
KHMHETHYECKasi YHEPTUs KaMHs paBHA €ro MOTEHIUAIbHON SHEePruun?
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Tlosviuennsiii yposers
3amanue 3.
Ha ropusoHTanpHy!0 OCh Haca)kaHbl MAaxOBHK M JIETKMI HIKUB paguycoM R= 5 cm. Ha
IIKMB HAMOTaH LIHYpP, K KOTOPOMY NpUBsI3aH rpy3 maccoil m = 0,4 xr. Onyckascb paBHOMEPHO,
rpy3 npouten nytb S = 1,8 M 3a Bpemst t = 3 €. OnpeaenuTb MOMEHT MHepLUU J MaXOBHKa.
Maccy mKkrBa cuuTaTh NpeHEeOPEIKUMO MAIIOH.

Bapuanr 3

ba3zoewviii yposenw
3ananuel.

ABTOMOOWJIL Maccoil 2 T ABMXKETCS B TOPY. YKIIOH ropbl paBeH 4 M Ha Kaxasie 100 m
nytd. Koodpduuuent Ttpenuss pasen 0,08. Haiitu paboTy, cOBEpIICHHYIO IBUTaTeiIeM
ABTOMOOWJIA HA MYTH 3 KM.

3ananue 2.

Heymnpyrue mapet Mmaccamu 1 Kr 1 2 KT JBHXKYTCSI HABCTPEUY JIPYT APYTY CO CKOPOCTAMU
COOTBETCTBEHHO paBHbIMH | M/c u 2 M/c. HaliauTe n3aMeHeHre KHHETHIECKOH SHEPTUH CHUCTEMBI
nocie yaapa.

Tlosviwennwiii ypogens

3amanue 3.

Tonkwuii ogHOpOAHBIH cTepykeHb anuHOM | = 50 cM u maccoit m = 400 r Bpaiaercs ¢
YTIIOBBIM YCKOPEHHEM & = 3 paji/c® OKOJIO OCH, MPOXO/IIE TIepHeHIUKYIAPHO CTEPIKHIO Yepe3
ero cepeanny. OnpeaenuTs Bpamaimui MOMEHT M.

Bapuanr 4
basoeuviii yposenw
3amanuel.
HaiiTi, kakyro MOIIIHOCTh pa3BUBAET JABUraTeNIb aBTOMOOWIIS Maccoi 1 T, eciiu U3BECTHO,
YTO aBTOMOOMJIb €/IET C TOCTOSTHHOM CKOPOCTHIO 36 KM/Y 10 TOPU3OHTAIILHOM J0pOTe.

3ananue 2.
Tponneiibyc mMaccoit 15 T TporaeTcs ¢ MecTa ¢ yckopenueM 1, 4 m/c?. Haiimute pa6oTy
CHWJIBI TSTM W paboTy CHUJIbI CONPOTHBIEHHMA Ha mepBbix 10 M myTu, eciu KodDPHUIHMEHT
comnpotuBieHus pasex 0,02. Kakyro KHHETHYECKYIO 3HEPTUI0 PUOOPEN Tposeidyc?

Tlosviuennsiii yposens
3amanwue 3.
lap maccoit m=10 xr u paguycom R= 20 cm Bpamaercs BOKpPYr OCH, IPOXOASLIeH
yepe3 ero IeHTp. YpaBHEHHE BpalleHMs Imapa umeeT Bup ¢=A+Bt’+Ct3, rnie  B=4 pan/c?;
C=-1 pan/c®. HaifTu 3aKOH HM3MEHEHMs MOMEHTAa CMI, JEHCTBYIONUX Ha Imap. ONpenenuTh
MOMEHT cHJI M B MOMEHT BpeMeHH t= 2 C.

Bapmuanr 5
basoevii yposenw
3ananuel.
ABToMOOUIL Maccoit 10 T JBMXKETCS TOJM YKJIOH TO JIOpOTe, COCTAaBIISIIOMICH C
ropu30HTOM yromn, paHerii 4°. Haiiti pa6oTy cunsl Tsxectn Ha myTH 100 M.

3ananue 2.
Kamens Oporren BBepx moa yrioM ¢ =60° k IuiockocTd ropusonrta. Kunermueckas
sHeprus Ko kaMHsl B HauanbHbI MOMEHT BpeMeHu paBHa 20 JIx. OnpenenuTs KuHeTH4Yeckyo K
U noreHuuanbHyro U sHeprum kamHs B BhICHIEH TOUke ero Tpaekropuu. CompoTHBIEHHUEM
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BO3/yXa MpeHeOpeyb.

Tlosviuennniii yposersb

3ananue 3.

UYenoBek cTouT Ha ckambe JKYKOBCKOIO M JIOBUT pyKOU M4 mMaccod M=0,4 kr, JeTsauui
B TOPU30HTAIBHOM HANpPaBIEHUU CO CKOpOCThio v =20 m/c. Tpaekropusi Ms4a MPOXOAUT Ha
paccrosgauu I = 0,8 M OT BEpTUKAJIBLHOM OCH BpalleHusi ckaMbh. C Kako#l yriIoBOW CKOPOCTBIO @
HAa4yHET Bpalarbci CKaMmbsi JKYKOBCKOIO C 4YEJIOBEKOM, MOWMMABIIMM MY, €CJIM CYMMApHbIN
MOMEHT MHepIHH J 4eI0BeKa U CKaMbH PaBeH 6 Kr-M>?

Bapuanrt 6
basoevii yposenw
3amanuel.
I'ups, nonoxeHHast Ha BEpXHUN KOHELl CIIMPaIbHON MPYKUHBI, CKUMaeT ee Ha 2 MM. Ha
CKOJIBKO CO’KMET MPYKHUHY Ta K€ TUpS, yIaBlias Ha KOHELl IPY>KUHBI C BBICOTHI 5 cM?
3ananue 2.
[ap maccoii m = 1,8 Kr cTamkuBaeTcs C MOKOSIIMMCA IIapoM Oosbiied maccel M.
B pesynbrare npsimoro ymnpyroro yaapa map notepsut 0,36 cBoeil kuHetuueckoit sneprun Ki.
Omnpenenutb Maccy M GombIiiero mapa.

Togvruennsiii ypogens
3amanue 3.
[Tnardopma, numeromas ¢popMy AMCKA, MOXKET BpalllaTbCsl OKOJIO BEPTUKaIbHOM ocu. Ha
Kparo maat(opMbl CTOUT 4YesoBek Maccoir M=60 kr. Ha kakoii yron ¢ moBepHeTcs muaTdopma,
€CJIM YeJIOBEK IMOIIeT B0k Kpas IIaThopMbl U, 000AS ero, BEpHETCS B UCXOAHYIO TOUKY Ha
wiaropme? Macca My miatdopmel paBaa 240 kr. MoMeHT nHepuu J YeIoBeKa pacCUYUTHIBAT
KaK Ui MaTepHabHOU TOUKH.

Bapuanr 7
ba3zoeuviii yposenw
3ananuel.
Onpenenutb paboTy, COBEpIIAEMYIO YEIOBEKOM IpPH MOJHATUU Tpy3a Maccoil 2 Kr Ha
BBICOTY 1 M ¢ yckopeHuem 3 m/c?,

3ananue 2.

Yactuna maccoit M1 = 1024 2 umeer kuneTHueckyo suepruo Ki = 9 x/Joc. B pesynprate
YIIPYTOTO CTONKHOBEHHMS C TMOKOSIIeics dacTHIeH Maccoir M2 =4-10242 oma coobmaer eif
KuHeTHYecKy1o dHepruto Ko = 5 x/loic. OnpeaenuTh yroi ¢ Ha KOTOPhIA OTKJIOHUTCS YacTUIA OT
CBOETO MEPBOHAYATHLHOTO HAMPABIICHHS.

Tlogviuennwiii yposeHs
3ananue 3.

[Inatdhopma B Bume aucka paaumycoM R=1 M Bpamaercs mo WHEPIUH C YacTOTOM
n=6 mun. Ha kpaio mmatdopMbl CTOUT 4eloBEK, Macca M koToporo paBHa 80 kr. C kakoit
4acTOoTOM N Oyaer BpamaTtbes miiaTdgopma, €clid YelIOBeK mepelner B ee IeHTp? MomeHT
vHepimy J mathopmsl paBeH 120 kr-M2. MOMEHT MHEPIMH 4elIOBEKAa PACCUMTHIBATH KaK JUIS
MaTepUAIbHON TOYKH.

Bapuanr 8
baszoswiii yposens
3amanwuel.
Omnpenenuth MOJE3HYI0 MOIIHOCTh MpU pazbere camornera maccoil 1 T, nnuHa pasbera
300 m, B3neTHas ckopocTh 30 m/c, koaddunment conporusienus 0,03.
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3amanue 2.

Ha nokosimuiics map HajeTaeT co CKOpOCThIo V1 = 2 M/C Ipyroi map 0AMHAKOBOW C HUM
Maccel. B pe3ynbrare CTOJIKHOBEHHs STOT AP M3MEHWI HANPABICHHUE JBMKECHUS Ha Yroll
a = 30°. Onpenenuth: 1) ckopocT Ui U Uz mIApOB MOCie yaapa; 2) yroa [ MeXIy BEKTOpPOM
CKOPOCTH BTOPOIO IIapa W NEPBOHAYAJIBLHBIM HAINPABICHUEM IBMXKCHMs IIEPBOro Hiapa. Y aap
CUMUTATh YIPYTUM.

Tlogvluennsiii yposensb
3ananue 3.

Ha cxambe JKyKOBCKOTO CTOMT YENIOBEK M JCPKHUT B PyKaxX CTEpKEHb JUIMHOMN 1=2,4 M u
Maccoil M=8 Kr, pacloJOKEHHBIA BEPTUKAIBLHO IO OCH BpalleHus ckameiiku. Ckambsi ¢
YEJIOBEKOM BpallaeTcs ¢ 4acTorod N=1 ¢!, C kakoii yacToToii N, OyIeT BpamaTbcs CKaMbs C
YEJIOBEKOM, €CJIM OH MOBEPHET CTEPKEHb B TOPU30HTAIBHOE MooKeHne? CyMMapHbIii MOMEHT
MHEpIHH J YeoBeKa U CKaMbU PaBeH 6 Kr-M2.

Bapuant 9
ba3zoewiii yposenw
3ananuel.
Teno Maccoit 100 Kr HogHMMAIOT ¢ yckopeHHeM 2 M/c® Ha BhIcoTy 25 M. Kakas pa6ora
coBeplIaeTcs Mpu nogbEéMe Tena’?
3ananue 2.
W3 nByx coynmapstommxcs aOCONIOTHO YOPYTHX IMIApoB Imap maccoil M mokoutcs. B
pe3ysbTare MpsSMOTro yaapa map maccod M motepsut 3/4 cBoeld KWHETHYECKOW sHeprum Ki.
Omnpenenuth otHOIIeHHe K = M / m macc mapos.

Tlosviuennsiii yposens
3amanue 3.

Ha xoHmax TOHKOTO OJHOpPOAHOTO cTepxkHs (mauHbBl L 1 maccel 3M) HmpHKpensieHbl
LIAPUKH, MACChl KOTOPBIX M M 2M COOTBETCTBEHHO. ONpEenennTs MOMEHT WHEPLHUU TaKOH
CUCTEMBl OTHOCUTEJIBHO OCH, MEPHEHAMKYISPHOM CTEP)KHIO M TNPOXOASIIEH dYepe3 IapuK
Maccsl 2m.

Bapuant 10

ba3zoewiii yposenw

3ananuel.

Cann Tsanyt Ha mytn 100 m ¢ cuoit 80 H 3a Bepé€Bky, cocrapmsomryo yroa 300 k
ropu3onTy. Kakas pabota coBepiuaercs npu 3ToM?

3ananue 2.

JlBa miapa mMOJBENIEHbl HAa HUTAX OJWMHAKOBOM JuMHBI L =90 cm Tak, 4Tto OHHM
conpukacarorcs. Maccsl mapoB My = 700 2 u Mz = 200 2. MeHbImMil map OTKIOHSAIOT HA YroJl
a = 90° n ornyckatoT. Ha Kakyio BBICOTY NMOJHUMYTCS LIaphl MOCJE HEHTPAILHOTO abCOIIOTHO
YIPYroro coyaapeHus?

Tlosviuennwiii yposeHs
3ananue 3.
[To HakyOHHOM MIOCKOCTH, 0Opasyrouleit yron o = 30° ¢ TOPU30HTOM, CKaTbIBaeTcs 0e3
CKOJIB)KEHUS CIUIOIIHOW OAHOPOAHBIA mmap. HailTu nuHElHHOe yCKOpeHue UEeHTpa Iiapa.
ConpoTuBiIeHHeM BO3IyXa npeHeopeus. [Ipuuars g = 10 m/c2.
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Tema 4. Mexannudeckue KoJ1e0aHUS U BOJHDI
Bapuanr 1
ba3zoewviii yposenw
3amanuel.
KonebarenpHoe  aBumKeHHE — omuchiBacTes — ypaBHenmeM — X=0,06sin(12,56t+0,6).
Onpenenure aMIUIMTYAY U IEPUOJ KOseOaHUH.
3amanue 2.
@uznuecknii MasTHUK B BUJIE TOHKOTO MPSIMOTO cTepkHs mmmHoN L = 120 cm koneGnercs
OKOJIO TOPH30HTAJIBHOM OCH, NPOXONAIICH NEPHEHAMKYIIPHO CTEPKHIO Yepe3 TOUKY,
yIaJeHHYIO0 Ha HEKOTOPOE PACCTOSIHUE @ OT LIEHTpa Macc cTepikHs. [Ipy kakoM 3HA4YeHHH @ TIepUO]]
T xonebaHnii UMeeT HauMeHbIIee 3HaUeHue?

Tlosviuennsiii yposersb
3amanue 3.
OT ucTOYHMKA KOJICOAHUH PACIPOCTPAHSETCS BOJHA BIOJb MPSIMOI JTHHUU. AMIUIUTYIA
xonebanuii A = 10 cu. Kak Benmko cmemenue & (x,t) TOYKH, yTaJeHHOW OT WCTOYHHMKA HA
x = 3/4 A, B MOMEHT, KOT'/Ia OT HavyaJyia Kojebanuit nmpomuto Bpemst t = 0,9 7' ?

Bapuanr 2
baszoswiii yposenv
3ananuel.
MaremaTnueckuil MasTHUK coBeplIaeT KojeOaHus ¢ yactotoi 4 I'. Beruncaure ainuny
€ro rnojiBeca.
3agaHue 2.
3ByKOBbIE KoJiebaHus, umewnme dvactory v =500 [y u ammmuryny A = 0,25 mm
pacripocTpaHstoTcs B Bo3ayxe. Jnuna BoaHbl A = 70 cm. Haiitu: 1) ckopocTh pacnipocTpaHeHHs
KosiebaHuit V; 2) MaKCUMaJIbHYIO CKOPOCTh YacTHIL Vmax.

Tosvlutennwiii yposens
3aganue 3.
Maremaruueckuii MasTHUK JuHON L1 =40 cv u dusmdeckuii MasTHUK B BHJI€ TOHKOTO
npsMoro crepkHst UMHOH L2 =60 cu CHHXpOHHO KOJIEONIOTCSI OKOJIO OJHOW M TOW XKe
TOPU30HTAIBHOM OcH. OINpeAenuTh PaCCTOSIHUE @ J0 LIEHTPA MacC CTEPXKHsI OT OCH KoJIeOaHuil.

Bapuanr 3
ba3zoeuviii yposenw
3ananuel.
MarepuanpHasi ~ TOYKa  COBEpIIAeT  TapMOHMYECKHE  KOJebaHUsT 1O  3aKOHY:

x=0,02 COS(4ﬂt+%).OHpe;[eJII/ITe aMIUTUTYAy, TEpHOA, 4YacToTy M HadalbHylo (asy

KoJIeOaHmi.
3ananue 2.
3a1aH0 ypaBHEHME TIOCKOH BOTHEI &(x,t) = Acos(wt — kx), rme A= 0,5 cm, =628 ¢,
k=2m Onpenenuts MakcUManbHbIE 3HAUEHUS CKOPOCTH Viax U YCKOPEHHUS Amax KONeOaHMii
YaCTHIL CPEJIBL.

Tlosviuennwiii yposeHs
3ananue 3.
Juck pammycom R =24 cm komeOnercsi OKOJO TOPH3OHTATLHOM OCH, TPOXOJAIICH Uepes
CepelMHy OJHOTO W3 PaUyCOB TMEPIEHIVKYISPHO IUIOCKOCTH mucka. Ompemenuts mepuon 1
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KOJIEOAHUI TAKOTO MAasTHUKA.

Bapmuanr 4
ba3zoewviii yposenw
3ananuel.
Onpenenure cMeUIeHHE OT  IMOJIOKEHUST  PaBHOBECHS  MaT€pUAIbHOM  TOYKH,
COBepLIaloIIe KOCUMHYCOUAAJIbHbIE TapMOHMUECKHE Kosebanus, 1o ucreuenue 0,5 ¢ ot Havana
VA

orcuéra BpemeHu. HawanmbHas ¢asza konebanuii , aMmuTyda KojeOaHWA 6 CM, IMEPHOJT
6
Koe0anuii 6 ¢
Samanue 2.
Onpenenuth IuHY A Oerymieil BOJHBI, €CIM B CTOSYECH BOJIHE paccrosiHue L Mexmy
MIEPBOM U CEIbMOM IMyYHOCTSMU paBHO 15 cm.

Tlosviuennsiii yposens
3amanwue 3.
B otkppiTyt0 ¢ 060ux koH1IOB U-00pa3Hyio TpyOKy C MIIOIIAIbI0 MOMEPEYHOIO CEUCHHUS
S = 0,4 cm? GpIcTpo BaAMBAIOT PTYTH Maccoit M = 200 2. Onpenenuts nepuon I KonebaHuil pTyTH
B TpyOKe.
Bapmuanr S
basoeuviii yposenw
3ananue 1.
Ormpenenure MepHoOI U 4acToTy Kosebanuil rpy3a maccodt 200 r Ha MpyXHUHE KECTKOCTHIO
1,8 H/m.
3agaHue 2.
Onnopoansiii nuck paanycom R=30 cm xonebneTcs OKOJIO TOPU3OHTAIBHOW OCH,
MPOXOJISIICH Yepe3 OHy U3 00pa3yONINX HUIHHIPUYECKON MOBEpXHOCTH Aucka. KakoB nepuon
T ero xonebanuii?

Tlogviuennwiii yposeHs
3ananue 3.
OT ucTOYHMKA KOJICOAHUH PACIIPOCTPAHSAETCS BOJHA BIOJIb MPSIMOM JTHHUN. AMIUTATYIA
xonebanmii A = 10 cu. Kak Bemuko cmemienue & (x,t) TOukM, yoajgeHHOH OT HCTOYHHKA Ha
x = 3/4 A, B MOMEHT, KOT/1a OT Havaya kojebanuii nmporwio Bpems t =0,9 7?

Bapuanr 6
ba3zoeuviii yposenw
3ananue 1.
Ornpenenuts NPOMEKYTOK BpEMEHH, B TEUEHHE KOTOPOTO TeJ0 Maccoit 3,6 kr coBeprT 20
KosiebaHui Ha mpykuHe xEcTkocThio 10 H/m.

3ananue 2.
Maremarndeckuii MasiTHUK JymHOM L = 1 m ycranorneH B ymdre. Jludr mommammaercs ¢
yckopenueM a = 2,5 w/c?. Onpenenuts neproz T KoneGaHuil MasTHUKA.

Tlosviuennwiii yposens
3amanwue 3.

Bonna ¢ nepuonom 7' = 1,2 ¢ u ammuutyaoi konebanuii A = 2 cu pacrpocTpaHseTcs co
ckopocteio V =15 m/c. Uemy paBHO cmemenue & (x,t) TOYKH, HAXOMASAIICHCS HAa PACCTOSHHU
X =45 m OT UCTOYHHKA BOJH, B TOT MOMEHT, KOTJIa OT Hadajia KoJeOaHWi MCTOYHHUKA ITPOIILIO
Bpemat=4c?
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Bapuant 7
basoevii yposenw
3amanuel.
I'py3 maccoit 200 r, moaBelIeHHbII K HEBECOMOW IpYXHHE, coBepiiaeT 30 konebaHuii B
MUHYTY. UeMy paBHa KECTKOCTb MPYKHUHbI?
3ananue 2.
Omnpenenuts cKOpOCTh V pacpoCTpaHEHUs BOJIHBI B YIIPYIO# cpefie, ey pa3HocThb (a3
A@ KonebaHWil JBYX TOYEK Cpeibl, OTcTosmmx Apyr ot apyra Ha Ax = 10 cm, paBHa 7/3.
YacroTa xonebanuii v =25 [y.

Tosvluennwiil yposens
3ananue 3.

Ha konmax Tonkoro crepxknst manuHoW L =30 cwu yKpemieHbl OJUHAKOBBIC TPY3HKHU 10
OJIHOMY Ha KaxxaoM KoHile. CTepkeHb ¢ TPy3UKaMU KOJIeOJIETCS OKOJIO TOPU30HTaIbHON OCH,
npoxojsiiei 4vepes Touky, yaadeHHyro Ha O=10cm OT OZHOrO M3 KOHIIOB CTEPIKHS.
Onpenenmutp nepuon T koneOaHmii Takoro (U3MYECKOTO MasTHHUKA. Maccol CTepKHS
npeHeOpeyb.

Bapuanr 8
basoeuviii yposenw
3ananue 1.
I'py3 Ha npyxkune ¢ xéctkocThio 9,9 H/M nenaer 12 xonebanwuii 3a 24 c. Onpenenure
Mmaccy rpysa.
3agaHue 2.
JlBe Toukm HaxomsTcs Ha paccrossHuH Ax =50 cu apyr or Apyra Ha NPsIMOH, BIOJb
KOTOpOM pacmpocTpaHsieTcst BoiHa co ckopocThio V = 50 m/c. Ilepuon xonebannii 7= 0,05 c.
Haiitu pa3nocts ¢a3 A@ konedaHuii B 3TUX TOUKAX.

Tlogviuennviii ypogeHs
3amanue 3.

[unuHapuyeckuii mommaBok Maccoit M=102 u ceuennem S =1cm? BepTHKAILHO
NOTpy’KeH B BoAy. UeMy paBHa 4acToTa @ €ro KoyieOaHui, BOSHUKAIOIINX TPH MaJIOM CMEIICHUN
HOIJIaBKa OT MOJIOXKeHMs paBHOBecHs? ConpoTHBIEHHEM BOAbl peHeOpeub. I1oTHOCT BOABI
o = 1000 xe/n®

Bapuanrt 9

ba3zoeuviii yposenw
3ananue 1.

KaxoBa nnuHa MaTeMaTuyecKoro MasiTHUKa, COBEPIIAIONIEr0 TapMOHUUYECKHE KOJeOaHus
¢ yacroroii 0,5 I'm Ha mnoBepxHoctu JIyHel? VYckopeHue cBOOOJHOTO TajaeHUs Ha
noBepxHocTH JlyHsI paBHO 1,6 M/c2.

3ananue 2.
Ompenenutb pa3HoCcTh (a3 A@ koreOaHWN UCTOYHWUKA BOJH, HAXOJSAIIECTOCS B YIPYroi
cpede, ¥ TOYKH JTOH Cpenbl, OTCTOSIIEH HAa X =2 M OT HCTOYHHMKA. YacToTa KoieOaHWi
v =5 [y; BOJHBI pacIpOCTpaHsOTCs co ckopocThio V = 40 m/c.

Tlosviuennwiii yposens
3anmanue 3.

MartepuanpHas TOYKa COBEpIIaeT TrapMoHuWYeckue KonebOanus. HauanpHas ¢aza
konebanuii paBHa ¢ =0°, mepuosa xonebanuii T =6 ¢, cMelIeHHe TOYKH B HaYaJbHBI MOMEHT
BpEMEHU MakCUMaiabHO. Ornpeaenurs OMKaWIIUA MOMEHT BpPEMEHH, KOTJla CKOpPOCTh
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MaTepHaHBHOﬁ TOYKHU paBHA IMOJIOBUHC MAKCUMAJIbHOI'O €€ 3HAUCHU .
Bapuant 10

ba3zoewviii yposenw
3amanue 1.
OrnpenenmTh yCKOpeHHe CBOOOIHOTO TTaJIeHHs Ha MOBEPXHOCTH TUIaHEThl Mapc Ipy yCII0BUH, UTO
TaM MaTeMaTHIECKUI MasTHUK JUTHOHN 50 cM coBepiiai 061 20 konebanmii 3a 40 c.
3amanue 2.
Bonna pacnpoctpansiercss B ynpyroit cpeae co ckopocthio V = 100 m/c. Haumensinee
paccrosiHue A X MEXIy TOYKaMH cpenbl, Ga3pl KoieOaHHii KOTOPBIX MPOTHUBOIOIOKHEI, paBHO
1 m. OnpenenuTs 4acToTy Vv KOJEOaHUH.

Tlosviwennsiii yposensb
3amanue 3.

MarepuanpHasi TOYKa COBEpIIaeT rapMoHu4eckue konedbanus. HauanbHas daza konedanmii
paBHa ¢p =0° mepuon konebanuii T =24 ¢, cMelleHHe TOYKM B HAYalbHBI MOMEHT BPEMEHH
MakcuManbHO. Ompenenuts OMmKalMii MOMEHT BPEMEHH, KOTJa YCKOpEHHE TOYKH pPaBHO
MOJIOBUHE MaKCHUMAJIbHOT'O 3HAUYCHUSI.

Pa3znea 2. OCHOBBI MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH U
TEePMOJANHAMMKA

Tema 5. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOI TEOpHH

BapuanTt 1

ba3zoewiii yposenw

3ananuel.

Onpenenutb CpelHIO KBAJAPAaTUYHYIO CKOPOCTh M CPEIHIO KMHETHYECKYIO DHEPIHI0

MoJieKyJ a3ota npu temneparype 300 K.
3ananue 2.

W3 GamnoHa co cxaTbiM KuciaopogoM obobemoM 100 11 m3-3a HEMCIIPaBHOCTH KpaHa,
BEITeKaeT ras. [Ipu Temmepatype 273 K manomeTp Ha GamnoHe mokassisan aasierue 2 - 10° ITa.
Yepes HekoTopoe Bpemst ipu temmepatype 300 K manomeTp nokasain To ke naBieHue. CKOJIbKO
ra3a BBITEKJIO U3 OajuioHa?

Tlogviuennwiii yposeHs
3ananue 3.
3anasiHHasg ¢ OJHOTO KOHIIA TpyOKa JUIMHOW 1 M omymieHa B BOJY TaK, YTO Haj
MOBEPXHOCTHIO BOJIBI BRICTYMAeT 1/5 ee AJIMHBI U yPOBEHB BOJABI B TPYOKE COBMATAET C YPOBHEM
ee B cocyze. Jlo kakoil TemmepaTypsl Hy)KHO HarpeTh BO3JIyX B TpyOKe, 4TOOBI M3 HEE BHINLIA
Bcs Boja? Hauanbaas Temneparypa 0 °C.

Bapmuanr 2
ba3zoesuviii yposenw
3ananue 1.
Kakoe KONHYECTBO BENIECTBA Ta3a HAXOAUTCSA B OAlIOHE BMECTUMOCThIO 10 M° mpm
nasnennu 1,028-10°TTa u Temneparype 17°C?
3ananue 2.
B nmnunapudeckoM cocyze Moj MOpIIHEM HaxoAuTcs ras mpu temmneparype 27 °C. Ha
CKOJIbKO TpaaycoB mo mkanaMm llenbcus u KenbBuHa cienyer M3MEHUTH TeMIIEpaTypy rasa,
4TOOBI MOPIIEHb MOHSUICS Ha BBICOTY, paBHYIO 1/4 mepBOHaYaNbHOM BHICOTHI MOPIIHS Ha/l JTHOM
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cocyna?
Tlosviwennsiii yposeHs
3ananue 3.
HaiiTi 3aBUCHMOCTD SHTPONIUU SM MOJISI HI€ATbHOTO Ta3a (Y — HU3BECTHO) OT o0bemMa VM
JUTSL TIpoIIecca, MPU KOTOPOM JaBJICHUE Ta3a MPOMOPIHOHATBHO €r0 00heMy.

Bapuanr 3
ba3zoewviii yposenw
3ananue 1.
Cpennsis KBapaTUUHass CKOPOCTh TEIUIOBOTO JBMXKEHHUS MOJICKYJ Bogopoaa 1840 wm/c.
Onpenenure TeMneparypy JaHHOTO rasa.
3amanue 2.
[110THOCTB Ta3a p, COCTOSAIIEr0 M3 CMECH Iejlis U aproHa, npu Aasnenuu 152 xH/m? u
temnepatype 300 K pasna 2 kr/m°. Ckolbko aToMOB renus comepskutes B 1 cm® razoBoii cmecn?
MouspHBIe Macchl TeTUs 1 aproHa paBHbI COOTBeTCTBEHHO 4 - 10 1 4 - 1072 kr/Monb.

Tosviwennwviu yposens
3amanue 3.

HekoTopoe konMuyecTBO HAEaIbHOrO ra3a ¢ OJHOATOMHBIMU MOJIEKYJaMH COBEPIIUIIO
npu p = 1,00 - 10° I1a o6paTuMblii n306apuyUecKuii mpoIrecc, B Xoae KOTOPOro o0beM rasa
u3MeHuics ot 3HaueHus Vi = 10,0 1 no V2 = 20,0 1. Onpenenuts: a) npupalieHue BHyTpEeHHEN
sHepruu ra3za AU; 0) coBepiieHHYIO Ta30oM palboTy A; B) HOJy4YEHHOE Ta30M KOJIUYECTBO
TerIoTH Q.

Bapuanr 4

basoeuviii yposenw
3ananue 1.
B cocyne BMectuMocThi0 500 cM® comepxmtes 0,89 T rasa mpu Temmeparype 17°C u
nasnenun 2,2 MIla. Kakoii a0 ra3? HaiiguTe ero MoJsspHyro Maccy.
3ananue 2.
Tosviwennwiii yposens
3ananue 3.

WneansHelit ta3 (y = 1,40) pacmmpsercs m3oTepMudeckn ot oosema Vi = 0,100 m® 10
oorema V2 = 0,300 M°. KoHeuHOe naBieHHE rasa P2 = 2,00 - 10° Tla. Omnpenenutsb: a)
npupanieHne BHyTpeHHel sHepruu raza AU; 6) paboTy A, coBepIiiaeMyro razoM; B) MOJIydaeMoe
ra3zoM KOJUYECTBO TEIIOTHI Q.

Bapuanr 5
ba3zoewviii yposenw
3ananue 1.
Kakoe xonmmuecTtBo BemiecTBa coaepkuTcs B raze, eciu npu aasieHun 200 xlla u
temneparype 240 K ero o6sém pasen 40 1?
3ananue 2.
Kucnopon maccoit m = 1 kr Haxogutcs npu temneparype T = 320 K. Onpenenute: 1)
KMHETUYECKYI0O SHEPTUI0 BpAlllaTeJIbHOTO JIBMXKEHUS MOJIEKYJ KHCJIOpOJa; 2) BHYTPEHHIOO
DHEPTHUI0 MOJIEKYJI KHCIopoaa. ['a3 cunTaiite nacaabHbIM.

Tosviuennsiii ypogens
3anaunue 3.
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ITpu mzobapuueckom HarpeBanuu ot 0 mo 100 °C Monp MAEaNbHOrO rasa MOTJOoUaeT
koaumdecTBO TermnoTel Q = 3,35 xJIk. Onpenenutsb: a) 3HadeHUE y; 0) MpUpalIeHrne BHYTPEHHEH
sHeprum raza AU; B) paboTy A, COBEpIIIAEMYIO Ta30M.

Bapuanr 6

ba3zoewviii yposenw
3ananue 1.
bannon kakoil BMECTUMOCTH HYXEH JJIsl COAepkKaHUs B HEM Tasa, B3SITOrO B KOJIHUECTBE
50 monb, ecau mpu MakcuMalbHOM Temmeparype 360 K paBieHue He JOJKHO IPEBBILIATH
6 MIla?
3ananue 2.
B 3akpbITOM cocyze HaxoIuUTCa CMECh a30Ta Maccod mi = 56 T ¥ KUCIopoAa Maccoi
M2 = 64 r. Onpenenure U3MEHEHUE BHYTPEHHEH SHEPrUU 3TOM CMECH, €CIM €€ OXJIAAWIN Ha
20 °C.
Tosviwennwii yposens
3amanue 3.
Nwmeercs cocyn, pa3ieneHHbIN IEpEropoIKoN Ha JIB€ 4acTH. B OJTHOM M3 HUX HAXOAMTCS
V1 MOJIEH OJHOTO rasa, B Ipyroil — vz MoJjeit apyroro rasa. Oba rasa uaeanbnele. Temmeparypa
U JaBileHue o0oux ra3oB OJuHAKOBBL. lleperopoaky yOuparoT UM ra3bl IOJHOCTBIO
nepeMenInBaoTcs. Bocmnonb30BaBmIKUCh pe3ynbTaToM NPEAbIAYIICH 3aaun, HAMTU TpupalleHue
sHTponuu AS.

Bapuanr 7

baszoswiii yposens
3ananue 1.

Boznyx o6bémom 1,45 M3, HaxXO[ALIMIUCS TIPU TEMIIEpAType 20°C u nmasneruu 100 klla,
IpEeBpaTWIIM B XKuakoe coctosiHue. Kakoil 00b€M 3aliMET )KUIKUIM BO3JIyX, €CIIU €ro IJIOTHOCTh
861 kr/m>?

3ananue 2.

B xone nukna KapHo pabodee BelecTBo MojyyaeT OT HarpeBaTess KOJIMYEeCTBO TEIUIOThI
Q1 =300 x/I>x. TemnepaTypbl HarpeBateys U XOJOAMIBHIKA paBHBI cOOTBeTCTBEHHO T1 = 450 K
u T2 =280 K. Onpenenuts paboTy A, coBepliaeMyto pabo4iM BELIECTBOM 3a LIUKIL.

Tlogvluennwiii yposeHs
3ananue 3.
Mounp a3zoTta pacmupsieTcs aauadaTUYecKu B MyCTOTY, B pe3yibTaTe 4ero oO0beM rasa
yBenuuuBaercss ot 3HadeHus Vi = 1,00 1 mo V2 = 10,0 1. Onpenenuts mnpupaiieHue

TeMiiepatypsl raza AT.

Bapuanr 8
baszoswiiti yposens
3ananue 1.
B opnHakoBbIx OanyioHaX NMpU OJUMHAKOBOM TemmepaType Haxozsrcs Bogopoa Ha u
yraekucibii raz CO2. Maccsl ra3oB onnHakoBbl. Kakoil U3 ra3oB U BO CKOJIBKO pa3 IPOU3BOAUT
Oosblee JaBlieHUe Ha CTEHKU OasioHa’?

3agaHue 2.
JlBa Mo BOJOpOJa pACHIMPSIOTCS B TYCTOTY, B pe3yibTare 4ero ooObeM rasza
yBenuuuBaeTcs oT 3HadeHust V1= 2,00 1 no V2 = 10,0 1. Kakoe konn4ecTBoO TerioTsl Q HyXHO
COOOINHUTH Ta3y, 4YTOOBI TEMIIEpaTypa ero He U3MEHUIIACH?

llosviuennwiii ypogensb
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3ananue 3.
Mounb KuCIIOpoJa, 3aHMMAaBIINH MepBoHadaIbHO 00beM V1 = 1,000 1 ipu Temmneparype -
100 °C, pacumpuics uzorepMuyecku a0 odsema Vz = 10,00 n. Haiitu: a) npupamenue
BHyTpeHHe# 3Hepruu raza AUm; 6) paboTy A, COBEpIICHHYIO ra3oM (CpaBHUTh A C paboToi
Awu, BEIYUCICHHOH 1O (GOpMyIIe AJIsl UACANBHOTO ra3a); B) KOJIUYECTBO TEIUIOTH QQ, MOIydYeHHOe
ra3om.

Bapuant 9

ba3zoewviii yposenw
3ananue 1.

I'a3 B cocyne naxonutcs o aasienuem 0,2 Mlla npu temnepatype 1270C, Onpenenutb
JaBJI€HHUE Ta3a IIOCJIe TOro, Kak IIOJOBMHA Macchl rasa Oblga BBIIYLIEHA W3 cocyda, a
TeMIepaTypa rnonmkena Ha 50°C.

3amanue 2.

WneanbHplii ra3 (y W3BECTHO) COBEpIINAET KPYTOBOM Mpolecc, COCTOSIIUNA U3 JBYX
M30TE€PM M JBYX M30X0p. M30TepmMuueckue mpoueccsl MpoTeKkaroT npu temmneparypax Ti1 u To
(T1>T2), u3oxopuyeckue — npu oobemax Vi u Vo (V2 B € pa3 6oabine, uem V1). Haiitu k... m
[MKJIA.

Tlosviuennsiii yposens

3amanue 3.

Monb KUCIIOpOAa, 3aHUMABIINN NepBOHaYaIbHO 00beM V1 = 1,000 1 mpu Temmeparype -
100 °C, pacmmpwics m3orepMudecku a0 odrema Vz = 10,00 n. Haiitu: a) npupamenue
BHyTpeHHell sHepruu raza AUwm; 0) paboTy A, COBEpIICHHYIO ra3oM (CpaBHUTH A ¢ paboToit
Awu, BEIYUCIICHHOHN IO (OpMYIIe IS UACATBHOTO ra3a); B) KOJIMYECTBO TEIUIOTHI Q, TIOJTy4YeHHOE
ra3om.

Bapuant 10

basoeuviii yposenw
3ananue 1.

B Gamnone Haxomutcss Taz mpu Temmeparype 15°C. Bo ckonmbko pa3s yMeHBIIUTCS
naBieHue rasza, eciu 40 % ero BeIJeT K3 OajloHa, a TemrepaTypa MpPH 3TOM HMOHMU3HUTCS Ha
8°C?

3ananue 2.

Pabouee Teno — uaeanpHBIA Ta3 — COBEPUIAET B TEIUIOBOM JBUTATENE IIMKJI, COCTOSAIINN
U3 MOCIIEA0BATEIbHBIX M300apUUYECKOT0, aquadaTHYecKoro U M30TEPMUYECKOro IMpoleccoB. B
pe3ynbTaTe nu3obapHoro mporecca ra3 Harperaercs ot T1 = 300 K go T2 = 600 K. Onpenenure
tepmuyeckuid KIII TeruioBoro neurarens.

Tlosviuennwiii yposeHs
3ananue 3.

WneanbHblii AByxaToMHBIM ra3 (v = 3 Moib), 3aHuUMarommii odobem Vi = 5 1 u
HaxonsAumiics nox nasneHueM P1 = 1 MIla, moaseprau u3oxopHomy HarpeBanuio 10 T2 = 500
K. Ilocne aroro ra3 mojaBepriii U30TEPMUUYECKOMY PACIIMPEHUIO JI0 HAYAIBHOTO JABJICHMS, a
3aTeM OH B pe3yJibTaTe N300apUuecKoro ckaTusi ObLI BO3BpAIllEH B IEPBOHAYATIBLHOE COCTOSHUE.
[Toctpoiite rpaduk nukia u onpenenaute repmuueckuii KITJ] mukoa.

Tema 6. OcCHOBBI TEPMOAMHAMUKH

Bapuanrt 1
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baszoswiii yposens
3amanuel.
KakoBa BHyTpeHHss 3HEprus HACATLHOIO rasa, 3anuMaroniero npu temmneparype 300 K
066EM 10 M3, ecti KoHIEHTparwms Monekyi 5-101m3?
3ananue 2.
Haiitn oTHoIEHME yIENIbHBIX TEIJIOEMKOCTEH MpH IOCTOSHHOM [aBJICHHUH W TpU
MOCTOSTHHOM 00BEMeE JUIs1 KHCIIOPO/a.

Tlogvluennsiii yposensb
3ananue 3.
Boluuciute  MoOSIpHBIE  TEIUIOEMKOCTH CMECHM  JBYX Ta30B: OJHOATOMHOIO H
nByxatroMHoro. KomnudecTBa BelIecTBa OJHOAQTOMHOTO W JBYXaTOMHOTO Ta30B PaBHBI
coorBeTcTBeHHO 0,4 1 0,2 MOJIb.

Bapuanr 2

ba3zosviii yposens
3amanue 1.

[Ipu pe3kom cxkatuu Tra3a €ro TeMIlepaTypa IOBBICHJIACh, & BHYTPEHHSISI SHEPrus
m3menunach Ha 20 k/[kx. Kakyio paboTy coBepumimn ra3, ecid TEMIOOOMEH CO CTEHKaMH
LHWIMHJIpa OTCYTCTBYET?

3agaHue 2.

'a3 HaxomuTcs B cocylae NpH JaBIECHUU 2-10° TMa m TeMIepaType 26°C. Tlocne
narpesanus Ha 50°C B cocyze ocTanach MOMOBHHA Macchl raza. OmpeenuTe yCTaHOBUBIIEeCs
JlaBJICHHE.

Tlogviuennwiii yposenn
3ananue 3.
KakoBbl ynenbHBIE TEMJIOEMKOCTH TPU TOCTOSHHOM JABJIEHWUW CMECH Ta3o0B,
cojepxanieil kucaopoa maccou 16 r u a3oT maccoit 28 r?

Bapuanr 3

ba3zoewiii yposenw
3ananue 1.

Bosayx marpern Ha 30 K npm nocrossEOM nainerun 10° Tla. O6BEM ero mpu 3ToMm
u3Menmics ot 1,5 1o 1,67 m°. Onpenenuts paboTy, COBEPIIEHHYIO BO3IYXOM TIPH PACIINPEHHUH,
Y U3MEHEHHUE €r0 BHYTPEHHEW SHEPTUH.

3ananue 2.

[Ipu HarpeBaHuM HEKOTOPON Macchl raza Ha 1 K npu noctossHHOM naBieHUU 00beM ATON
Macchl raza yBenuuwics Ha 1/350 wacte mnepBoHadanbHOro oObeMa. HaiiTu HavaiabHYIO
TEeMIIEpaTypy rasa.

Tlosviuennwiii yposeHs
3ananue 3.
KakoBbI y/enbHbIE TEIUIOEMKOCTH TPU TIOCTOSIHHOM 00BeMe CMECH Tra3oB, COJIEpIKarIeit
kucaopox maccoit 10 r u azot maccoit 20 r?

Bapmuanr 4
ba3zoewviii yposenw
3ananue 1.
Bonopon maccoii 400 r Harpenu mpu moctossHHOM naBieHun Ha 20 K. Beraucnuthb
paboTy TPOTUB BHENIHUX CHWJI, KOJHYECTBO TEIUIOTHI, IMOJIyUEHHOE Ta3oM; H3MEHEHHE €ero
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BHYTPECHHEHN HEPIUHU.
3amanue 2.
Macca m=12r raza 3anumaer 06bEM 41 npu Temneparype 7°C. ITocie narpesanus rasa
TIPU MOCTOSHHOM JaBJIEHHU €ro IUIOTHOCTH cTanma paBHoil 0,6 kr/m°. JIo Kakoii Temmeparypsl
Harpenu rasz?

Tosvluennwiil yposens
3ananue 3.
BbHCIUTh yIETBHYIO TEIUIOEMKOCTh IMPH MOCTOSSHHOM O0BEME CMECH IBYX Ta30B:
OJIHOATOMHOT'O M JBYyXaTOMHOro. KoindecTBa BemiecTBa OJHOATOMHOIO U JIBYXaTOMHOIO T'a30B
paBHbI cooTBeTcTBeHHO 0,4 1 0,2 MOJIb.

Bapuanr 5

ba3zoewviii yposenw
3ananue 1.

B uneanbHOil TerioBoi MaminMHe 3a CUET KaXIOTO KUJIOHKOYIS TEIUIOTHI, MOTYy4aeMOro
oT HarpeBareis, copepiaercs padota 300 [x. Onpenenuts KII[ u Temnepatypy HarpeBarens,
eciu remneparypa xonoauiabHuka 280 K.

3ananue 2.

IIpu Kakoif TemmepaType HaXORHWJCA ra3, eciM mpu HarpeBanuu ero Ha 20°C mpm

MMOCTOSTHHOM JIaBJICHUU 00bEM YBEITUYHIICS BABOE?

Tosviwennwvii yposens
3amanue 3.
[Ipy HM30TEpPMHYECKOM DACUIMPEHHM Ta3a, 3aHMMABIIEr0 O00BEM 2 MS°, JaBIEHHE €ro
mensiercs ot 0,5M Ila go 0,4M Ila. Haiiti paboTy, COBEpIICHHYIO ra30M.

Bapuanr 6

ba3zoewiii yposenw
3ananue 1.

TeroBass mammuHa monydaer oT HarpeBarens 800 k/[x Terorel. Berauciaure
KOJTMYECTBO TEIUIOTHI, OTAABaeMOE XONOIMIBLHUKY, ecli TeMmmepaTypa Harpesartens 127°C, a
xonounsaIKa 27°C.

3ananue 2.

Macca m=16r kucrnopoaa Haxoautcs npu naiaerun 304 kI1a u npu temmneparype 10°C.
[locne pacmmpeHuss BCIEACTBUE HArpeBaHUsl MPU TMOCTOSIHHOM JABJIEHUU KHCIOPOJ 3aHsUI
00wem 10 5. HaiiTu miaoTHOCTH ra3a /10 ¥ 10cJIe paclIupeHHus..

Tlogvluennwiii yposeHs
3ananue 3.
OmuH MOJNb BOZOPOJA, MepBOHAYATBHO MMeBImii Temmepatypy 0°C, Harpesaercs mpu
p=const. Kakoe KOJMYECTBO TEIUIOTHI HEOOXOAWMO COOOIIUTH Tra3y, 4TOObI ero o0beM
yaBowicsa? Kakas pabota nmpu 3Tom OyaeT coBepiiieHa?

Bapuanr 7
bas3zoswiii yposens
3amanue 1.
Haiitn oTHOIIEHHE YIENbHBIX TEIUIOEMKOCTEH MpU TOCTOSHHOM o00ObeMe U Tpu
MMOCTOSIHHOM JIaBJICHUH IS CMECH T'a30B, conepxkanied 10r rexus u 4r Bogoposa.
3amanue 2.
B cocyne o6bsemom 110 1 HaxoasTest Bogopoa Maccoit 0,8 Kr u Kuciopo maccou 1,6 Kr.
Haiitu naBneHue cMecu Ha CTEHKH COCy/a MpU TeMIiepaType 27°C.
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Tosvluennsiil yposens
3ananue 3.
IIpn kakoMm mporecce BBITOJHEE NPOU3BOIUTH PACHIMPEHUE YTIEKHCIOro rasa:
annabaTHYeCKOM WJIM H30TEPMHUYECKOM, €CIM 00beM yBeauumBaeTcs B 2 pa3a? HavampHas
TeMIeparypa B 000MX CIIy4asiX OJIMHAKOBA.

Bapuanr 8

ba3zoewviii yposenw
3ananue 1.

Temmneparypa HarpeBaTels HaealbHoi Terooii Mamuabl 117°C, a xomoauneauka 27°C.
KonuyecTBOo TemIoThl, MOJYy4eHHOE MAIIMHOW OT  HarpeBatenss 3a lc, paBHo 60 kJx.
Boruucautes KIIJ] 1 MOIITHOCTh MaIlIMHBL.

3ananue 2.

KakoBa pa3Huliia B Macce BO3/1yXa, 3aMoJHSIONIEro nomeiienne oobsemom 50 M3, 3umoii u
JNIeTOM, eciu IIeTOM TeMmmepaTypa B momemenun aocturaer 40°C, a sumoit magaer mo 0°C?
JlaBieHue HopMaiabHOE.

Tlosviuennsiii yposens
3amanue 3.
TemnepaTypa HarpeBaTensl TEIUIOBOM MalluHbI, padotatomeit mo mukiny Kapno, 480 K,
temneparypa xonoauiabHuka 390 K. KakoBa nomkHa ObITh TemmepaTypa HarpeBaTelss Mpu
HEU3MEHEHHOM TeMIepaType XOIOAMIbHUKA, YTOOBI K. 1. JI. MAIlIMHbI YBEIUYUIICS B 2 paza?

Bapuant 9
ba3zoewiii yposenw
3ananue 1.

JlaBnenue rasa mox nopmHeM rumrEApa 490 xI1a, ero HauansHBI 006EM paseH 0,01 v
Kakyto pabGoTy coBepmuT ra3, ecaud OyIeT pacHIMpsAThCS NpU TOCTOSHHOM JaBJICHUH,
OJIHOBPEMEHHO HarpeBasich J0 TEMIIEpaTyphl, BABOE O0JIbIIIE TEPBOHAYAIHHONI?

3ananue 2.

KakoBbl ynenpHbIE TEIUIOEMKOCTH TIPH TIOCTOSSHHOM JIaBJIEHUW U TPU TOCTOSTHHOM

006BeMe JIByXaTOMHOTO I'a3a, TNOTHOCTH KOTOPOTO TIPH HOPMAIbHBIX yeaoBusax 1,43 kr/m3?

Togvruennsiii ypogens
3anmanue 3.
I'a3, coBepmatomuii 1ukn KapHo, 2/3 TemiaoThl, MOJy4eHHON OT HarpeBaTelns, OTAaeT
oxyamutento. Temneparypa oxnaaurens 280 K. Onpenenuts TemMneparypy HarpeBaTelis.

Bapmuanr 10
baszoswiiti yposens
3ananue 1.
Ha ckonbko u3Menmiics 00bEM rasa, KOTOpBIH, pacmupsisich, coBepum padory 57 kJx
IIpU NOCTOSSHHOM AaBieHuu 0,98 Mma.
3ananue 2.
Bo3nyx, 3annmaBmmii o0sem V1=10 1 npu gasnenun p1=100 klla, Op11 anuabaTudecku

cxat 10 oovema Vo=1 5. [log kakum aBlIeHUEM P2 HaXOAUTCS BO3yX MOCIE CKaTHUs?

Tosviuenusiii yposens
3anaunue 3.

31



Bonopon 3anumaer ooseM Vi=10 m° npu masnenun p1=100 kIla. a3 Harpenu npu
nocTosTHHOM o0beme 110 naBiieHust p2=100 klla. Onpenenuth: 1) m3menenne AU BHyTpeHHEH
SHEPTHUU Ta3a; 2) COBEPLICHHYIO ra3oM padoty 4; 3) KoIn4ecTBO TEIIoThl Q, cOOOIIeHHOE Ta3y.

Pa3znen 3. DiaekTpuuecTBo

Tema 7. DaexkTpocTaTuka
Bapuanrt 1
basoevii yposenw
3ananue 1.
C kaxoil cuioil B3auMOJICHCTBYIOT JIBa TOYEUHBIX 3apsaa 6,6 - 108 Knul,1-10°Kns
BOJIC (IMAJICKTpUYECKas MPOHUIIAEMOCTh BOJIBI paBHa 81) Ha paccTtossHum 3,3 ¢M JIpyr oT apyra?
3ananue 2.
JIBe mapajuienbHbBIe IUIOCKOCTH, 3apsyKEHHbIE C IOBEPXHOCTHBIMHU IUIOTHOCTSMU
01=2 MxKn/M? u 0,=-0,8 MxKn/m?, Haxomarcs Ha pacctosmuu 0,6 cM JIpyr OT Jpyra.
Onpenenuts pa3HOCTh MOTSHIIMAIOB MEXKY IIOCKOCTSIMHU.

Tlosviwennsiii ypogens
3amanwue 3.

DNEeKTPUUECKOE TMOJIe CO3/aeTcsl ABYMsI OECKOHEUHBIMU MapajlieIbHBIMU TIOCKOCTSAMU,
3apsHKEHHBIMU PABHOMEPHO pPA3HOMMEHHBIMHM 3apsJaMUd C IIOBEPXHOCTHOM IUIOTHOCTBIO
o1=1 uK/M?> u 0,=2 uKn/m2. Ompenennte HampsKEHHOCTh 3NEKTPOCTATHYECKOTO Toms: 1)
MEXIy IUIOCKOCTSMH; 2) 3a mnpenenamu I1wiockoctedl. [loctpoiite rpadmk U3MEHEHHUsS
HANPSDKEHHOCTH TOJIS BJIOJb JIMHUHU, TIEPIICHANKYISIPHON TIOCKOCTSIM.

Bapuant 2

basosuviii yposenw
3ananue 1.

JlBa 3apsima, HaxomsmiMecs B BakyymMe Ha paccrosHuu 10 cMm npyr ot Japyra,
B3auMojiecTByIOT ¢ cuwiod 1,8 MH. Onpenenurte BeaMunHy BTOPOro 3apsija, €ClIM BEIMYMHA
nepsoro pasHa 5 HKu.

3ananue 2.

[Tone oOpa3oBaHO  OECKOHEYHON  PABHOMEPHO  3apsDKEHHOM  TUIOCKOCTBIO  C

TIOBEPXHOCTHOH IIOTHOCTBIO 3apsma 40 HKn/M?. OmpenenuTs pasHOCTh MOTEHIHATIOB JABYX

TOYEK IOJIs, OTCTOSIIMX Ha 1=15 cM u =20 cm.

Tlosviuennwiii yposens
3amanue 3.

Ha orpe3ke TOHKOTO MpsSMOTO MPOBOAHHMKA AMHHON |1=10 cM paBHOMEpHO pacrpenencH
3apsan ¢ JIMHEHHOM mioTHocThio T=3 MKKi/M. Beruucnute HanpsbkenHocTs E, co3maBaemyro
3TUM 3apsiIOM B TOUYKE, PACIOJIOXKEHHOH Ha OCH MPOBOJHUKA M YAaJeHHOH OT Omrkaiimero
KOHIIa OTPE3Ka Ha PACCTOSHUE, PABHOE €T0 JUIMHE.

Bapuanr 3
baszoswiiti yposens
3ananue 1.
C xakoil cuI0i B3aUMOJICHCTBYIOT JIBa OAMHAKOBBIX MAJIEHBKMX IIAPUKOB BaKyyMe, €CIIU
OIMH M3 HUX mMeeT 3apan +6 uHKn, a Bropoit —3 HKn? PaccrosHune Mexay mapukamu ScMm.
C kako#t cusioit OyyT B3aMMOAEHCTBOBATh 3TH IIAPUKH, €CJIM UX IPUBECTH B CONPUKOCHOBEHHUE,
a 3aTeM YAAJIUTh HA MIPEXKHEE paCCTOSHUE?
3ananue 2.
JlBe OeckoHeuHble MapajuieibHble MIACTHHBI PABHOMEPHO 3apsiKEHbI C MOBEPXHOCTHOU
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miotHocThI0 61=10 HK/M? u o2= -30 uKn/M?. OmnpemenuTh CHIy B3aHUMOAECHCTBUS MEKIY
TIACTUHAMM, IPUXOASILYIOC Ha IIomans S, papHyio 1 M2,

Tlosviwennsiii yposersb
3amanue 3.
JIBe mpsAMOYTroJibHbIE OAMHAKOBBIE MapauIeNbHbIC MJIACTHHBI, JJIMHBI CTOPOH KOTOPBIX
a =10 cm u b = 15 cM, pacnonoxeHsl Ha MajoM (IO CPABHEHHIO C JIMHEHHBIMH Pa3MepamMu
IUTACTHH) PAcCTOSTHUM APYTr OT Apyra. Ha ofHON M3 MIacTUH PaBHOMEPHO pacrpeiesieH 3apsi
Q1=50 uKun, Ha apyroit — 3apsa Q2=150 uKn. OnpenenuTs HANPSKECHHOCTh E AIEKTpUYECKOTO
MOJISL M@Ky TJTACTHHAMH.

Bapuanr 4
ba3zoswiii yposens
3ananue 1.
Ha 3apsn 2-107 Ku, Haxozsimuiics B HEKOTOPOi TOUKE NEKTPHUECKOTO MOJIs, JeHCTBYeT
cuna 15 mH. Onpenenure HaNPsHKEHHOCTD MOJIA B 3TOM TOUKE.
3amanue 2.
B Bepmmuax kBaapara HaxonaTcs oauHakoBble 3apsabl Q=0,3HKn kaxmeri. Kakoit
OTpUIATENIbHBIN 3apsan Qi1 HY)KHO NMOMECTUTh B IIEHTPE KBaJpaTa, YTOOBI CHUCTEMa 3apsiOB
HaXO0JIUJIACh B MOJIOKEHUH PAaBHOBECHUS?

Togvruennsiii ypogens
3amanue 3.
beckoHe4YHO jUIMHHAs TOHKas MpsMas HUTh HECET PAaBHOMEPHO pacHpee/ICHHBIN I10

JUIMHE HHUTHA 3apsan ¢ JuHeiHoW mmiotHocThio 7=0,01 wmxKi/m. OmnpenenuTs pa3sHOCTB
NOTEHLUAIOB A@ JBYX TOUYEK I0JIs, yJAIEHHBIX OT HUTU Ha I'1 = 2cMm u 2 = 4cem.

Bapmuanr 5

bas3zoswiii yposens
3ananuel.

Onpenenure HANPsSHKEHHOCTh JIEKTPUUECKOTO IOJISA, CO3aHHOTO B BO3YyXE TOUYEYHBIM
3apsiioM 8 MkKii, B Touke, ynan€éHHoi oT Hero Ha pacctosaue 30 cm.

3ananue 2.

Tpu ommnakoBeix 3apsma Q=1 ©K3 Kaxaplii pacroiokeHbl 10  BepIIMHAM
PaBHOCTOPOHHETO TpeyroibHuKa. Kakoit orpunatenbHbli 3apsa Q1 Hy)KHO TOMECTHTD B IIEHTPE
TPEYroJbHUKA, YTOObI CUCTEMA 3apsA0B HaXOMJIaCh B MOJIOKEHUU paBHOBecus? byner mu ato
paBHOBECHE YCTOMYUBBIM?

Tlogviuennwiii yposeHs
3ananue 3.

JIBe OecKkOHEUHbIE TTapalIebHbIC TNIOCKOCTH HAXOATCS Ha paccTossHUM 0=1 cM 1pyr oT
apyra. IlmockocTH HecyT paBHOMEPHO pPAacIpeleleHHBIE [0 IIOBEPXHOCTAM 3apsiabl ¢
nnotHocTamu 01=0,2 MkKn/mM? u 62=0,5 mMxKn/m?. Haiitu passocts motenmmanos Y wmexmy
IJIACTHHAMU.

Bapuanr 6

baszoswiii yposens
3ananuel.
Uemy paBHa BeIMYMHA 3apsijia, CO3/AIOIIETO AJIEKTPHUUECKOE TOJe B KEPOCHUHE, €ClId Ha
pacctostHuu 50 ¢M OT 3apsiia HanpsHKEHHOCTH Touis paBHa 4500 H/Kn?
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3ananue 2.
Pacctosnue mexnay nByms ToueunbiMu 3apsgamu Qi1=1 mMxKn m Q2 = - Qi paBHO
10 cMm. Onpenenuts cuy F, nefictByromnyro Ha Todeunsnid 3apsa Q=0.1 mxKi, ynaneHnsiii Ha

=6 cM oT nepBoro u Ha I2=8 cM OT BTOPOIo 3apsa0B.

Tlosviuennsiii yposensb
3amanue 3.

Onpenenuth MNOTEHIHAIBHYIO HSHEPruto0 [/ CHUCTEMBl YETHIPEX TOUYEYHBIX 3apsOB,
PacIoIOKEHHBIX B BEpPIIMHAX KBajJpara co CTOpOHOM qiuuHOoN a = 10cM. 3apsiapl 0IMHAKOBBI O
abcomotHoMy 3HaueHuto Q=10uKun, HO naBa W3 HuX oTpunartenbHel. Paccmorperh IBa
BO3MOXKHBIX CITydasi pacoJIOKEHUs 3apsiI0B.

Bapuanr 7
ba3zoewviii yposenw
3ananuel.
B Kkakoii cpefe TOUeuHBIH >1eKTpudeckuii 3apsaa 4,5 - 107 K co3maét Ha paccTosHuH
5 cM oT cebs HIeKTpHIecKoe Mose HanpsKEHHOCTHIo 2-10% H/Kn?
3ananue 2.
KaxoBa norennuanbHas sHeprus /1 CUCTEMbI YEeThIPEX OJMHAKOBBIX TOUYEYHBIX 3apsOB
Q = 108K, pacnonoeHHBIX B BEpIIUHAX KBaJpaTa CO CTOPOHOM JHOH a = 10cM?

Tosviwennwii yposens
3amanue 3.
3apsn  pacmpelenicH paBHOMEPHO 110 OECKOHEYHOH TIUIOCKOCTH C TIOBEPXHOCTHOU
wIoTHOCTHIO 6=10 HK1/M2. Onpenenuts pa3HOCTh MOTEHIMANIOB A@ ABYX TOYEK MOJISA, OJHA U3
KOTOPBIX HaXOJIUTCS Ha IJIOCKOCTH, a Ipyras HaXOJUTCs HAIpPOTUB U yAalleHa OT TUIOCKOCTH Ha
paccrosiaue d = 10cMm.

Bapuanr 8

ba3zoeuviii yposenw
3amanuel.

B  omHOpOmHOM  SJEKTPUYECKOM TIOJ€ B  BaKyyMe  HAXOAWTCS  NBUIMHKA
maccoit 4-1071° kr, umeromas sapsn 1,6:107! Kn, Kakoii nomkHa ObITH HANPSKEHHOCTH YTOTO
0JIsI, YTOOBI MBUIMHKA OCTaBaJIach B MOKOE?

3amanue 2.

DNEeKTpUUECKOE TOJIe CO3/IaHo0 MBYMs ToueuHbIMH 3apsinamMu Q1=40 HKir n Q2 = —10 uK1,

HaxojsuMucs Ha pacctosauu d = 10 cMm apyr ot apyra. OnpeaenuTs Hanps)KEHHOCTh E MoJis B

TOUKe, ylaJeHHO! OT nepBoro 3apsaa Ha It = 12¢cMm u oT BTOporo Ha 'z = 6¢m.

Togvluennsiii yposens
3aganue 3.

TOHKMI IJIMHHBIA CTEPKEHb PAaBHOMEPHO 3aPSKEH C JIMHEMHOM IUIOTHOCTBIO T 3apsja,
paBHoil 10 MxKn/M. Ha npopomkennn ocu crepkHs Ha paccTosHuUM a=20 ¢M OT ero KOHIa
HaxoauTcst ToueuHslid 3apsan Q=10 uKn. Ompenenuts cuny F B3aumoneicTBUS 3apsyKEHHOTO
CTEpXHS U TOUYEYHOIO 3aps/ia.

Bapuanr 9
Ba3zoeutil yposens
3anannel.
JIBa Toueunsx 3apsaaa 2-108 K u 1,6-107 Ko moMeIlensl Ha pacCTOSHUM 5 CM JPYT OT
npyra. OmpenenuTe HaNpsHKEHHOCTH TIOJS B TOYKE, HAXOMSIICHCS B CepeldHE OTpe3Ka,

COEIUHSIOIIETO ITU 3aPSIbL.
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3amanue 2.
Cro oaMHAKOBBIX Kalelb PTYTH, 3apsXKCHHBIX 10 noreHnuana @=20 B, ciuBarorcs B
oJIHy OospiIyto Karuio. KakoB noreHnman ¢1 o0pa3oBaBLIeics Kariu?

Tosvluennwiil yposens
3ananue 3.
JIBe OeckOoHEYHbIE TapaJlie/ibHbIC IUIOCKOCTH HaxoaTcs Ha paccrosiHuu d = 0,5 cM apyr
or Japyra. Ha TIUIOCKOCTSX pPaBHOMEPHO pacHpenesieHbl 3apsiabl C I[MOBEPXHOCTHBIMHU

miotHocTsMu  01=0,2 MxKn/mM? u 0,=0,3 MxKn/M?. OnpenemuTs pasHOCTh IIOTEHIUANIOB
U Mex 1y TIIOCKOCTSIMH.

Bapuant 10

basoeuviii yposenw
3ananuel.

Mexny OByMS — HadJIeKTPU30BAHHBIMH  IJIACTUHAMU  OOpa30BaHO  OJHOPOJTHOE
NEKTpHYECKOoe Moje HampskéHHocThio 2,5-10* B/Mm. Kakoe HampsbkeHHMe HPUIOXKEHO K
IUIACTUHAM, €CJIM paccTosHue Mexay Humu 4cm? C Kakodl CWIOH Tmone JeicTByeT Ha
MOMENIEHHBIN B HETO 3apsij BenuunHon 6 MxKin?

3agaHue 2.

3aps paBHOMEPHO pacHpefesieH Mo OECKOHEYHOW IUIOCKOCTH C TOBEPXHOCTHOU
nnotHocThio10 HK/M?. OmpesenuTh pasHOCTh MOTEHIMANOB JBYX TOYEK MOJA, OJHA M3
KOTOPBIX HAXOAUTCS Ha TIOCKOCTH, a Ipyras yAajieHa OT Hee Ha paccTosinue 10 cM.

Tlogviuennwiii yposeHs
3ananue 3.
3apspKeHHBIA apuk nepemMemniaercs u3 Toukdn M c¢ morenmmaniom 700 B B Touky N,
MOTEHIIMa KOTOPOoi paBeH Hym0. Kakyro cKkopocTh uMen mapuk B Touke M, ecnu B Touke N ero
ckopocTh Obuta paBHa 0,40 M/c? 3apsia mapuka pasen 40 uKi, a ero macca — 1,6 T.

Tema 8. [IpoBoAHMKH B JIEKTPUYECKOM I10JIe. DJIEKTPUYECKOe 1oJie B
AUIJIEKTPUKAX

Bapmuanr 1
bas3zoswiii yposens
3amanmel.
Omnpenenure EMKOCTh KOHAEHCATOpa, OOPAa30BAHHOTO JBYMS IUIACTHHAMHM TILIOMIAIBIO
0,02 M? Kaxmas, MEXK1y KOTOPBIMU HaXOJUTCS CJION CIIOJBI TOMIMHON 1MM. [[nanekTpudeckas
MIPOHMIIAEMOCTD CITOJIbI paBHa 6.

3ananue 2.
B mutockuii koHpeHcaTOp BIBUHYJIM IUTMTKY napaduHa tonmmuor d = 1 cMm, KoTopas
BIUIOTHYIO IPUJIEracT K €ro IulacTuHaM. HacKoJIbKO HYXKHO YBEIUYUTH PACCTOSHHUE MEXKIY
IJIACTUHAMU, YTOOBI MOTY4YHUTh MPEKHIOI €eMKOCTH?

Tlosviuennwiii yposeHn
3ananue 3.
Mexay miacTMHAMU TUJIOCKOTO KOHJACHCATOpa HAXOOUTCS TUIOTHO TMPHUJIETaroIias
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CTEKJIsIHHAs IuiacThHKa. KoHneHcaTop 3apskeH 1o pasHoctd noreHuuanos Ui = 100 B. Kakosa
OyZIeT pa3HOCTb MOTeHIMaNoB Uz, €Clii BBITAIIUTh CTEKIISIHHYIO IUIACTUHKY U3 KOHAEeHcaTopa?

Bapmuanr 2

ba3zoeswiii yposens

3ananuel.

Onpenenurte TONIMIMHY IUAJIEKTPUKA KOHJEHCATOpa, EMKOCTh KoToporo paBHa 1400 nd,
eciu mIomaas ero miactut 1,4 - 102 M, a IUDIEKTPUKOM SIBIISETCS CIIONA C AUANEKTPHUECcKOit
MIPOHUIIAEMOCTBI0, PAaBHOM 6.

3amanue 2.
Boruucnuts sHepruro W 3J1eKTpOCTaTUUECKOr0 MOJIsi METAIIMYECKOTO 11apa, KOTOPOMY
coobmieH 3apsan Q = 100 uKun, eciiu tuametp d mapa pasen 20 cM.

Tlosviwennsiii yposers
3ananue 3.
Tonkue cTepHH 00pa3yrOT KBaapaT CO CTOPOHOW IIHHOW a. CTEepKHH 3apsHKEHBI C
nuHelHoU TioTHOCThI0 T=13 HKn/M. Haliti moteHman ¢ B neHTpe KBaapara.

Bapuant 3
ba3zoewiii yposenw
3ananuel.
[Inockuil BO3AYIIHBIM KOHJEHCATOp, OOpa30BaHHBIM JBYMs IUIACTUHAMH IUIOIIAbIO
1102 Mm? Ka)KJ1as1, 3apsKeH 10 pa3HocTH noteHuuanos 60 B. PaccrosiHue mMexay niactuHamu
2 cm. OmnpenenuTe SHEPrUI0 KOHIEHCATOPA.

3ananue 2.
Toueunslit qunons ¢ anekTpuyeckumM MoMeHToM p = 100 nKi'M cB0OOAHO yCTaHOBUIICS
B OJIHOPOJIHOM JJICKTPHUUECKOM I0Jie HampsokeHHOCTh0 E = 9 MB/mM. Jlunonb moBepHyau Ha
MaJbIil YTON ¥ MPEeoCTaBUIN caMmomy cede. OnpeaenuTh 4acTOTy V. COOCTBEHHBIX KoJeOaHui
JIATIONSA B BJIEKTPUYECKOM MoJjie. MOMEHT MHEpUMH J AUMOJISI OTHOCUTEIBHO OCH, MPOXOISIICH

uepe3 eHTp Aunons, pases 410712 kr-m2,

Togvruennsiii ypogens
3ananue 3.
ITonoxkuTenpHBIN 3apsa] PAaBHOMEPHO PAacHpeleseH M0 TOHKOMY KOJIbILy paguycoM a C
JIMHENHON IIJIOTHOCTBIO 7 . HaliTh HanpspkeHHOCTh E - AIEKTpUYECKOro IMojsi Ha OCH KOJIBIIA

KaK (yHKIMIO paccTOsiHUS X OT ero nentpa. Mccnenosars ciaydan: a) x =0, 0) |x| >>a.

Bapmuanr 4
ba3zoeuviii yposenw
3ananuel.
Tomab MIACTHH TLIOCKOTO BO3AYIIHOTO KoHAeHcaTopa 1 - 1072 M2, paccTosHIE MEKTy
HUMU 5 MM, /[0 Kakoro HampspDKeHHUsS ObUT 3apshKeH KOHJEHCATOp, €CHM TMPH €ro pa3psake
BbIIIETUIOCH 4,2 MJ>k sHEprun?

3ananue 2.
Humnone ¢ snextpudeckuM MomeHToM p = 100 nKmm cBoGogHO ycTaHOBWIICS B

OJTHOPOJTHOM JJIEKTpUYECKOM Tmosie HampsbkeHHocThio E = 10 kB/M. Onpenenuts u3mMeHeHUE
noteHnuanbHoi sHeprun All qumnons mpu moBopote ero Ha yroua o = 60°.
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Tlosviwennwiii yposens
3amanue 3.
OnexkTpudeckoe mone co3zgano  3apsokeHHo (Q = 0,1 mxKin) cdepoii paamycom
R = 10 cm. KakoBa sHeprus W monsi, 3akiIfOYeHHass B 00beMe, OrpaHHMYCHHOM cdepor u
KOHI[EHTPUYECKOW ¢ Hel cepuueckoll MOBEPXHOCTHIO, paauyc KOTOpOH B JBa pa3a OOJbIie

paauyca cepsl.

Bapuanrt 5
ba3zoswiii yposens
3amanuel.
Kakoe KOIMYeCTBO SIeKTPHYECTBA HAA0 COOOMIUTH IIPOBOMHUKY éMKOCThIO 1 - 108 ®,
4yTOOBI 3apsAIUTH €ro J0 noreHnuana 30 B?

3amanue 2.
Junons ¢ asnekrpuyeckuM mMoMeHToM p = 100 nKin'm cBoOoaHO ycTaHaBnMBaeTcs B
OJTHOPOJTHOM 13JIEKTpUUYECKOM IoJie HampspkeHHocThio E = 150 kB/m. Bbruncnute paboty A,
HEOO0XO0IUMYIO IJIsl TOTO, YTOOBI IOBEPHYTH JHUIIONb Ha yrou o = 180°.

Tosviwennwvii yposens
3agaHue 3.
Tpu  OAMHAKOBBIX  IUIOCKMX  KOHJEHCATOpa  COCAMHEHBI  IOCJIEIOBATEIBHO.
OnektpoeMkocth C  Takod Oartapen KoHaeHcatopoB paBHa 89 nd. Ilnomans S kaxmou
riacTuHbl paBHa 100 cM2. Jusnextpuk — crekio. Kakosa Tonmuna d crexna?

Bapuanr 6
baszoswiil yposenn
3amanuel.
Kakyroo »nekTpo€MKOCTh JOMKEH MMETh KOHAEHCATOp, YTOObI MPH BKIIOYEHUU €ro B
I[EMb MOCTOSIHHOTO TOKa ¢ HampsbkeHueMm 220 B momy4yuTs Ha OOKIIagKax 3apsjibl, IO MOIYIIIO
paBHble 2,2 MKn?

3ananue 2.
Paccrosiune 1 mexny 3apsmamu Q= 43,2 vKn aunons pasHo 12 cm. Haittu
HaNpsDKEHHOCTh E m moTeHnman ¢ mojis, CO3JaHHOTO JUIIOJIEM B TOUKE, yJIAJICHHON Ha =8 cM
KaK OT IIEpBOro, TaK ¥ OT BTOPOI'O 3apsja.

Tlogviuennwiii yposenn
3ananue 3.
Kongencarop snexkrpoemkoctsio C1 = 0,6 Mk® OblI 3apsikKeH O pa3HOCTH MOTEHLIUAIOB
Ui = 300 B wu coemuHeH cO BTOPBIM KOHJEHCATOpPOM 3yekTpoeMKocThio Cz = 0,4 MK,
3apsKEHHBIM 10 pazHocTy noteHuanoB Uz = 150 B. Haiitu 3apsg AQ, nepeTekmuii ¢ miacTuH
NIEPBOr0 KOHJEHCATOPa Ha BTOPOM.

Bapuanr 7
ba3zoewviii yposenw
3ananuel.
JIBa OIMHAKOBBIX TOYEUYHBIX 3apsja HaXOJATCA B KEPOCHHE Ha paccTossHuU 10 MM apyr
OT Jpyra u B3auMoAeucTBYIOT ¢ cuioit 15 MH. Halinure BenuunHbI 3THX 3aps10B.

3ananue 2.
Kaxoe xonnuectBo TemnoTsl Q BBIIEIUTCS IPU pa3pslIKe IUIOCKOTO KOHJIEHCATOpa, eclin
pasHocTh noteHnuanoB U Mex 1y miiacTuHaMu paBHa 15 kB, paccrosnue d = 1 MM, JU3IEKTPUK
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— CHI0Ja ¥ TUIOMIaAb S KaxA0u rmiuactuHbl paBHa 300 cm?

Tlosviuennsiii yposens
3ananue 3.
Haittu notenuuaneuyro sHepruto Il cucremsl Tpex ToueuHbix 3apsgoB Qi = 10uKu,
Q2 = 208K n Q3 = —30 uKJ, pacnonoXxeHHBIX B BEPUIMHAX PAaBHOCTOPOHHETO TPEYroJbHHUKA CO
cTopoHoi mymHo a = 10 cwm.

Bapuanrt 8
basoevii yposenw
3amanuel.
Ha xaxom paccTosiHUM HaxoJIATCs B KEpOCUHE JBa ToueuHbIX 3apsia 4 MkKi u 20 mxKu,
€CJIM OHU B3aUMOJIEUCTBYIO ¢ cuiion 4 H?

3agaHue 2.
Kakoe komuuecTBO TemaoTel Q BBLACIUTCS TPH paspslae IUIOCKOTO KOHACHCATOpa,
JIADJICKTPUK — CIII0JIa U IUTOIIAAb S KaX 01 riacTuHbl paBHa 100 cm??

Tosvluennwiii yposens
3ananue 3.
BbIlUMCINTE,  MOTEHIMATBHYIO SHEpPrut0 [/ CcHCTEMbl JBYX TOYEYHBIX 3apsioB
Q1 =100 uKx u Q2 = 10 uKu1, Haxosamuxcs Ha paccrostauu d = 10 M Apyr OT apyra.

Bapuanrt 9

ba3zoeuviii yposenw
3ananmuel.
Cuna F nmputshkeHuss MEXIy TUIACTUHAMH TIJIOCKOTO BO3YIIHOTO KOHAEHCATOpa paBHA
50 mH. Inomane S kaxmaoi muactuHbl paBHa 200 cm?. HaiiTi IoTHOCTD sHepruu W mosis
KOHJIEHCATOPA.

3ananue 2.
HmeroTcst 1Be M30JUPOBAHHBIE IPYT OT JIpyra KOHICHTPHUYECKHE MPOBOASAIINE C(hepbl
panuycamu R1 u R2>R1. 3apsinst chep paBubl +Q u -Q. Onpenenuts noreHIMaIb! chep.

Tlosviuennsiii yposens
3ananue 3.

JIBa xonxneHcaropa 31eKTpoeMKOocTIMH C1 = 3MKD u C2 = 6MKD coenMHEHBI MEXIY
coboii m mpucoemuHeHsl k Oartapee ¢ DJIC E = 120B. Omnpenemuts 3apsael Q1 u Q2
KOHJIEHCATOPOB U pa3HocTH noTeHuuanoB Ui n Uz Mexay ux oOKiIagkaMu, eciiv KOHJEHCATOPhI
COCMHEHBI: 1) mapaienbHo; 2) MOCaeA0BaTeNbHO.

Bapmuanr 10

ba3zoewviii yposenw
3ananuel.
Onpenenuth €MKOCTh mapa pasmepom ¢ 3emuto. Pagmyc 3emumm R=6370 kM. Kakum
JIOJKeH OBITh paAnyC METAJUTMYECKOro Imapa, 4YToObl ero 3JIeKTPO€MKOCTh Oblla paBHA

1 papany?

3amanue 2.
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3apsaael +0,+0,-0 1 -0 pacoyIoKEHbl MOCIEA0BATENbHO B BEPIIMHAX KBajpara, €Clu
0o0xoauTh ero mo uacoBoil crpenke. CropoHa kBajapara paBHa l. OnpenenuTbs AUNOJIbHBIN
MOMEHT CUCTEMBI.

Tlosviuennsiii yposens

3ananue 3.

Konnencarop anexkrpoemkoctsio C1 = 0,2Mk® ObLI 3aps’KeH 0 Pa3HOCTH NOTEHIIMAJIOB
Ui = 320B. Ilocie Toro kak €ro COEAUHWINM MNapajuleIbHO CO BTOPHIM KOHJEHCATOPOM,
3apsDKEHHBIM 10 pa3HOCTH noreHuuanoB Uz = 450B, nanpsbkenne U Ha HeM M3MEHMIOCH 10
400B. Beranciuts emxocts Cz BTOpOro KOHAEHCATOPA.

Tema 9. 3aKOHBI NOCTOSIHHOTO TOKA
Bapuanrt 1
basoevii yposenw
3amanuel.
Uemy paBHO COMPOTUBIIEHHE HUXPOMOBOM ITPOBOJIOKHU JITMHOM 10 M IIIOMAAbI0 CEUCHUS
2,2 MM?, eclil yJlebHOE COTIPOTHBIIEHHE HUXpoMa paBHO 1,1 OM - MM2%/M.
3amanue 2.
Paccumraiite cwiry TOKa, MPOXOJIAIIETO 1O BOJB(PPaMOBOMY MPOBOJHHUKY IMHOH 5 M
nnomanpio cedeHns | MM? npu HampskeHnn Ha HEM 10 B. YiensHOe CONMpOTHBIEHME
Bonb(paMa paBHO 5,5:102 Om - MM%/M.

Tosviwennwii yposens
3amanue 3.

Tpu Gatapeu ¢ DAC 1= 12 B, 2= 5B u 3 = 10 B u ognHakoBbIMU BHYTPEHHUMU
COMPOTUBIIEHUSAMU I, paBHbBIMU 1 OM, coelMHEHBI MEXAYy COO0OM OJHOMMEHHBIMU MOJIOCAMHU.
ConpoTuBIeHHE COCAMHHUTEIBHBIX MPOBOJOB HUYTOXHO Majno. OmnpeaenuTs CUibl TOKOB |,
UAYIIMX Yepe3 KKyt OaTapero.

Bapuanr 2

basoswiii yposens
3ananuel.

Onpenenure HanpspKEHWE Ha KOHILAX CTAJIBHOrO MNpoBogHMKa mHOM 200 cM u
TJIOMIAABIO0 CeUeHHs 2 MM, CHIa TOKa B KOTOpoM 2 A. YenbHOe COMpOTHBIEHHE CTATH PABHO
0,12 Om-MM?/M.

3ananue 2.

HcrounukoMm Toka B nenu ciayxut Oarapeiika ¢ 9/1C = 30B. Hanpsbkenue Ha 3akumax
Oarapeun 18 B, a cuna Toka B nenu 3 A. Onpenenure BHEIIHEE U BHYTPEHHE CONPOTHUBIIEHUE
LEMH.

Tlogviuennwiii yposenn

3ananue 3.

JlBe rpynmbel M3 TpeX IMOCHEAOBATENbHO COEAMHEHHBIX JJIEMEHTOB COEIUHEHBI
napayuiensHo. DJC  kaxzoro snemenTa paBHa 1,2 B, BHyTpeHnHee conporuienue I = 0,2 Om.
[Tony4yennas 6atapes 3aMKHYTa Ha BHelIHee conpotuBienue R = 1,5 Om. Haiitu cuity Toka | Bo
BHEIIIHEH LIETIH.

Bapmuanr 3

bas3zoswiii yposens
3amannel.

B cnupanu snextpoHarpeBareisi U3 HUKEJIMHOBOM MPOBOJOKU ceueHueM 4 MM npu
HanpspkeHun 220 B cuna Toka cocraBisier 10 A. KakoBa nivMHa mNpOBOJIOKH, €CIIH YIEIbHOE
CONPOTHBJIEHNE HUKeNHHA paBHO 0,42 OM - MM%/M

3amanue 2.
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Omnpenennure KOJIMYECTBO TEIUIOTHI, BBIIEISIONIEHCS 3a Kaxable 10 MUH B 3JIEKTpUYECKON
neyu, BKIIOUEHHOHW B ceTh HampsbkeHuem 220 B, ecim cunma Toka B OOMOTKE Medu
cocraBisieT 2 A.

Tlosviwennsiii yposersb

3amanue 3.

3anryHTHpOBaHHBIN ammiepMeTp u3MepsieT Toku cuitoi 10 | = 10 A. Kakyro HanGobiryro
CUJIy TOKa MOKET M3MEPHUTh ITOT aMIepMeTp 0e3 IIyHTa, eCiii compoTuBiieHne Ra ammepmerpa
paBHo 0,02 Om u conpotuBieHue Ry mryHTa paBHO 5 MOM?

Bapuanr 4
basoevii yposenw
3amanuel.
W3 Kakoro MaTepuana M3rOTOBIIEH IIPOBOJ JUIMHON 1 kM U ceuenueM 10 Mm% eciu 1o
HeMy UJIET TOK 3A, a HanpsKEHKE Ha KOoHIlax nposoja 120 B?
3ananue 2.
[locne BKJIIOYEHHs BHENIHEH IENM PAa3HOCTh IMOTEHIIMAJIOB Ha 3a)XuMax OaTapeu
okazasiach paBHoil 18 B. Uemy paBHO BHyTpeHHee compoTuBieHue Oarapeu, ecnu DJIC paBHa
30 B, a BHemHee conpoTtuiieHne 6 Om?

Tosvlutennwiii yposeHs
3amanue 3.

Buytpennee comportuBieHue I Oaraper akkymynsTopoB paBHO 3 Owm. Ckoibko
MPOIEHTOB OT TO4HOro 3HadeHwWs DJ[C COCTaBiISIeT MOTPEIIHOCTh, €CIIH, U3MEpss Pa3sHOCTh
MOTEHIIMAJIOB Ha 3aKuMax Oarapen BoJbTMETpoM ¢ conpotuBieHueM Rp = 200 Om, npuHsTh ee
paBnoi DJIC?

Bapmuanr 5

baszoswiii yposens
3ananuel.

Macca 1 KM KOHTaKTHOTO NTPOBO/Ia HA MPUTOPOIHBIX AIEKTPUPUIUPOBAHHBIX JKEJIE3HBIX
noporax cocrtabisger 890 kr. KakoBo compoTHUBIIEHHE 3TOTO MPOBOJA, €CIH TJIOTHOCTH JKeJe3a
pasHa 8900 kr/m3, a ynensHoe conpotusienue xenesa 0,017 OM - MM%/M.

3ananue 2.

Omnpenenure cuily TOKa MpU KOPOTKOM 3aMblkaHuu Oatapen ¢ DJIC 9 B, ecnu mpu

3aMbIKaHHUHU €€ Ha BHEIIHee conpoTuBieHre 3 OM TOK B LIENH paBeH 2 A.

Tlogviuennwiii yposeHs
3ananue 3.

Hansbl 12 snementos ¢ JIC = 1,5 B u BHyTpeHHuM comnpotusienuem I = 0,4 Om. Kak
HY)KHO COEIUHHUTb O3TH DBJEMEHTHI, 4YTOObI MOJYYUTh OT COOpaHHON U3 HUX Oarapen
HauOOJBIIYI0 CHJy TOKa BO BHEIIHEW Ienu, uMmeromel comportusienue R = 0,3 Owm?
OnpenenuTh MaKCUMAJIBHYIO CUITY TOKa Imax.

Bapuanr 6
bas3zoswiii yposens
3amannel.
JIBa npoBogHUKa conpoTuBieHusMU 4 Om u 2 OM, coeuHeHb! nocieaoBarenbHo. Cumna
TOKa B 1ienu paBHa 1,5 A. HaiiguTe HanpspkeHNE Ha KaXI0M IMPOBOJIHUKE W 0011Iee HaNPsHKEHNE
LICTIN.
3amanue 2.
DNeKTprUYecKas CXxemMa COCTaBJ€Ha W3 JBYX NapajjieIbHO COEIUHEHHBIX PE3UCTOPOB
conpotuBiieHusIMUA 40 OM 1 10 OM, NOAKITIOUEHHBIX K 3aKUMaM akkymyJisitopa, 3/C kotoporo
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paBHa 10 B. Cuma toka B oOmieil menu paBHa 1 A. Haiinure BHyTpeHHEE CONPOTHBIICHHE
AKKyMYJIATOPA U CHIIY TOKa KOPOTKOT'O 3aMbIKaHUSI.

Tlosviwennsiii yposersb
3amanue 3.
JlBa snementa ( ~1=1,2 B, r1=0,1 Om; 2=0,9 B, r,=0,3 OM) coeHEHBI OJTHOMMEHHBIMHU
noocamu. ComportuBiieHne R coeMHUTENBbHBIX MpoBoAoB paBHO 0,2 Om. OmnpenenuTs CUITy
Toka | B enu.

Bapuanr 7
ba3zoewviii yposenw
3ananuel.
OOmiee conmpoTHBIEHHE TPEX MOCIEAOBATEIbHO COEAMHEHHBIX IPOBOJHUKOB DPABHO
10 Om. CompotuBienue mneporo 2 Om, BTOoporo — 5 Om. OOmiee HampspkeHue mnemu 5 B.
Onpenenute CONPOTUBICHUE TPETHETO MPOBOAHUKA U CHUITY TOKA B LICTIH.
3ananue 2.
Haiitu 3JIC u BHyYTpeHHEE CONPOTHUBIIEHUE TalbBAaHUYECKOI'O JJIEMEHTAa, €CIH IMpHU
ConpoTHBIIeHUH BHelHeH nenu 2 OM cuia Toka paBHa 0,6A, a pu conpotusiieHun 1 OM cuna
TOKa paBHa 1 A.

Tosvluennwiii yposeHs
3aganue 3.
OnpenenuTh TOK KOPOTKOIO 3aMbIKaHHMS HCTOYHMKA TOKA, €CJIM IIPU BHEIIHEM
conporuiiennu R1=50 Om Tok B nienm 1:=0,2 A, a mpu R,=110 Om Tok B nienm 1,=0,1 A.

Bapuanr 8
basoeuviii yposenw
3amanuel.
JIBa mnpoBoanuka comnpotuBieHussMU 4 OM u 3 OM COEOMHEHBI MapajlieabHO.
Hanpspkenue Ha HUX paBHO 6 B. UeMy paBHa cuia Toka B KaX/10M MPOBOJIHUKE?
3ananue 2.
Barapes ransBannueckux smeMenToB ¢ DJIC 15 B u BHyTpeHHUM conpoTuBieHneM 5 Om
3aMKHYTa MPOBOAHUKOM compotuBieHueM 10 Om. K 3axumam Oataped MNOAKITIOYEH
KOHJIeHcaTop EMKOCThIO 1 MK®D. OnpenenuTs 3apsi KOHIEHCATOpA.

Tlogviuennwiii yposeHs
3ananue 3.
Karymika 1 aMnepMeTp COeMHEHBI TTOCIIEeIOBATEIHHO U MOIKIIOYEHBI K HCTOYHHUKY TOKA.
K 3axuMam KaTymikd HOpHCOEIUHEH BOJbTMETp compoTuBieHHeM Rs=1 kOwm. Iloka3zanus
ammepmerpa 1=0,5 A, Boaprmerpa U = 100 B. Omnpemenuth compoTuBieHHEe R KaTymiku.
CKOJIBKO MPOLIEHTOB OT TOYHOT'O 3HAYEHMs CONMPOTHBIICHHS KAaTYIIKH COCTABUT MOTPEIIHOCTb,
€CITM HE YYUTHIBATh COTIPOTUBIICHHUS BOJIITMETpa?

Bapuanr 9

baszoswiiti yposens
3ananuel.

Y4acTOK DJIEKTpUYECKOM LEeNM COCTOMT U3 TpEX NapajuleIbHO COCIMHEHHBIX
conpotusiieHun: 2 OM, 4 OM u 5 Om. AMniepMeTp, BKIFOUEHHBIN B LENb IEPBOTO MPOBOAHUKA,
nokasbIBaeT cuiry Toka 20 A. Omnpeznenute cUily TOKa B OCTAJIBHBIX PE3UCTOPAX U HANPSKEHUE B
L.

3ananue 2.
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Ilo compoTuBiIEHUIO, K KOHIIAM KOTOPOIO NPUJIOKEHO HampspkeHue 220 B, TEYET TOK
cwioif 4 A. Omnpeznenure MOIIHOCTb 3JEKTPUYECKOIO TOKa M paboTy, COBEPIIAEMYIO TOKOM
3a 10 c.

Tlosviwennwiii yposens
3ananue 3.

K wucrounnky toka ¢ OJIC ¢ =1,5 B mnpucoenuHwiM KaTyllKy C CONPOTUBICHHUEM
R=0,10M. Amnepmerp mokasan cuiy Toka, paBHylo [1=0,5 A. Korga k uCTOYHHMKY TOKa
MPUCOSANHUITU MTOCIIEA0BATEIbHO €IIe OJIMH UCTOYHUK TOKa ¢ Takoi ke DJIC, To cuna Toka | B
TOM e KaTyllke okasanach paBHod 0,4 A. OnpenenuTb BHYTPEHHUE CONPOTHUBIECHHUA I1 U I?
MEPBOr0 U BTOPOTO UCTOYHHUKOB TOKA.

Bapuant 10
basoevii yposenw
3ananuel.
Ompenenure cuily Toka B 3aMkHyToM 1ienu, ecnu JJIC ucrounuka paBHa 128 B, ero
BHyTpeHHee cornpoTuBieHue pasHo 0,02 OwM, a BHenHee conpoTusiaeHue 12 Om.
3ananue 2.
Pacxon sHepruu B 3NeKTpHUUeCcKol tamiie pu cujie Toka 0,5 A B TeueHue § 4 cocTaBisieT
1728 x/Ix. YeMy paBHO COITPOTUBIICHHUE JIaMIIbl?

Tosviwennwvii yposens
3amanue 3.
Cuna Toka B mpoBOAHWKE compotuBieHneM R = 12 OMm paBHOMEpHO yOBIBaeT OT
lo=5A mo | =0 B Teuenue Bpemenu t = 10 c. Kakoe konudecTBo Temaorsl Q BBIACIICTCS B 3TOM
MIPOBOJIHHKE 32 YKa3aHHBIH IPOMEKYTOK BpeMeHHU?

Paznen 4. MarneTusM. JJIeKTPOMATHUTHbIE KOJI€OAHUS U BOJIHbI

Tema 10. MaruuTHoe noJjie TOKa
Bapmuanr 1
ba3zoeuviii yposenw
3ananuel.
Ha npoBox oOMOTKH sikOpst AnekTpoaBuraress mnpu cuie toka 20 A neiictByer cuna 1 H.
Ornpenenure MarHUTHYIO UHAYKIMIO B MECTE PACIOJIOKEHHUS MPOBOJA B IaHHBIH MOMEHT, €CIU
JHa ipoBojia 20 cM, a MPOBOAHUK PACIONIOKEH MEPICHAUKYISIPHO MATHUTHOMY TIOJTIO.

3ananue 2.
Paccrostare d mMexay IByMs JUIMHHBIMHU MapajuIeIbHBIMUA TPOBOJAaMU paBHO 5 cMm. Ilo
MPOBOJAM B OJIHOM HAIpPaBICHHHM TEKYT OJMHAaKOBble TOkHM cwiod | = 30 A xaxaerii. Haiitu

HAIMps>KECHHOCTDb H MarguTHOTrO I10JI1 B TOYKE, HﬁXO)ISIHIGﬁCS[ Ha pacCTOSIHUHA r= 4cm ot OHOI'0
U I'2 =3 CM OT Jpyroro NpoBoja.

Tosviuennwiti yposers
3amanue 3.
Tonkoit nenre mmpunout | = 50,0 cm, npunamu popmy mummHapa paauyca R = 20,0 cm.
ITo meHTe TEeyeT paBHOMEPHO pacHpeAesICHHBIN Mo ee M- puHe Tok cuior [ = 250 A. Haiitu
HaNpsHKEHHOCTh MarHuTHoro nosis H B Touke A, pacnosoXeHHOM Ha ocH TpyOKH B IUIOIIAAN
OCHOBaHUS HUWIMHJIpA.

Bapmuanr 2
baszoswiii yposens
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3ananuel.

KaxoBa cuia Toka B IPOBOJHHUKE, HAXOAAIIEMCSI B MArHUTHOM I10J1€ ¢ HHAyKIuen 2 T,
eciu anuHa ero 40 cM, a cuia, JedcTByoIas Ha NpoBoAHMK, paBHa 0,75 H. yroan mexny
HApPaBIeHUEM JUHUM MArHUTHON MHAYKIUU 1 TokoM 45°,

3ananue 2.

[To ToHKOMY mpoBoOAAIIEMYy KOJbIly paaunycoM R = 10 cm Teder Tok cuon | = 80 A.

HaiiTu MarHuTHYI0 HHIYKIUIO B B TOUKE, paBHOYJAJIEHHOH OT BCEX TOYEK KoJjbla Ha I' = 20 cM.

Tlosviwennwiii yposens

3ananue 3.
[MpoBognuk, umetomuit Gopmy kBagpara co croponHoir a = 20,0 cMm, HaXOgUTCS B
Bakyyme. [lo Hemy Tedet Tok cwioi | = 15,5 A. Onpeaenutp BeTUIUHY UHAYKIIUA MarHUTHOT'O

noinss Bo B Touke mepecedeHus avaroHaneil kBajapaTta. CpaBHUTh C BEIMYMHOM MHAYKLIHU
MarHMTHOTO 10Js B1 B IIEeHTpe KpyroBoro npoBoja ¢ TaKUM XK€ TOKOM, €CIIU €r0 JJIMHAa paBHA
JUIMHE OKPY>KHOCTH, BIMCAaHHOW B KBaJIpart.

Bapuanr 3
baszoswiil yposenn
3amanuel.
Karymika muHo# | = 20 cm cogepsxut N = 100 ButkoB. [To 0OMOTKE KaTymIKd HUAET TOK
cuinot | = 5 A. Jluamerp d karymku paBer 20 cm. OnpeaenuTs MarHUTHYIO MHIYKIUIO B B
TOUKe, JIeKalle Ha OCH KaTyIIKU Ha pacCTOSSHUU a = /() cm OT ee KOHIIA.
3amanue 2.
BecKOHEeYHO JJIMHHBIA IPAMOI IPOBOIHHUK, 110 KOTOpoMy MAET Tok cuitoil | =54, cornyr

noa MHIpsAMBIM YIJIOM. Haiitu MHAYKIWIO MAarHuMTHOI'O IIOJSA Ha pPacCTOSAHHMH d :10 CM OT
BCPIIHHBLI yIJila B TOYKC A . nexcameﬁ Ha 6I/ICC6KTpI/IC6 IpsaAMOro yria.

Tlosviuennsiii yposens
3amanue 3.
B Bakyyme mo aByM OECKOHEYHO AJMHHBIM MPSMBIM MapajieIbHBIM IPOBOJAM,
pacnosnoxxeHHbIM Ha pacctosHuu d = 20,0 cMm apyr ot npyra, TekyT Toku cuiioil 11 = 50,0 A u
I2 =100 A B IpOTUBOMOJIOKHBIX HampaBieHusAX. OnpeaenuTh HHAYKIIMIO MarHUTHOTO ot B B

Touke A, ynajieHHoOM Ha pacctosHue 1 = 25,0 cMm ot nepBoro u Ha I2 = 40,0 cM oT BTOpOrO
IPOBOAA.

Bapuanr 4
baszoswiii yposens
3ananuel.
Ilo KOHTYpy B BUAE PaBHOCTOPOHHETO TpeyroiabHuKa UAET Tok cwioil 40 A. CtopoHa

TpeyroiabHuka & =30 cM. OnpeaennTs MarHUTHYIO MHAYKIUIO B B TOUKE IIEPECEUEHUS MEIUAH.
3ananue 2.
[To nByM OecKOHEYHO JUIMHHBIM IPSIMBIM IMapajileNIbHbIM IPOBOAAM TEKYT TOKU CHUJION
1 =20 A ul2 =30 A B IpOTHBONOJIOKHBIX HampaBieHusX. Paccrosaue d Mexay mpoBogamMu
paBHO 20 cM. BBIUMCINTh MATHUTHYKO MHIAYKLIWIO B B TOYKE, yIANEHHOM Ha 1 = 25 c¢M OT
nepBoro u Ha 2 = 40 ¢cM OT BTOPOTo IpoOBO/JA.

Togvluennsiii yposens
3aganue 3.
JIBa GECKOHEUHO JIMHHBIX MPSMBIX MIPOBOJA B BAKYYME CKPEIICHBI MO/ MPSIMBIM YTIIOM.
[To npoBomam Texyt Toku cuioit 11 = 60,0 A u |2 = 80,0 A. Paccrosaue d Mexay mpoBogamMu
paBHO 15,0 cm. OmpenenuTh UHAYKITUIO MarHUTHOTO TIoJIst B B TOuke A, 0MHAKOBO yAaJIeHHON
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0T 000MX MPOBOJAHUKOB HA PACCTOSHUE 1= 2= 7,5 cM.

Bapuanr 5

ba3zoewviii yposenw
3ananuel.

Tok B 20 A uaer mo IJIMHHOMY IPOBOAHUKY, COTHYTOMY MOJ NpAMBIM yriioM. Haiitu
MHAYKIIMIO MarHUTHOTO MOJIS B TOYKE, JieXallleld Ha OMCCEKTpUCEe 3TOro yrija M OTCTOSIIEH OT
BEPILUHBI yIJIa HA paccTosTHUM 10 cM.

3ananue 2.

[To 1ByM 0€CKOHEUYHO JUTMHHBIM TMapajuieIbHbIM ITPOBOJIaM TEKYT TOKU cuioit |1 = 20 A
u |2 =30 A B ogHoM HampaBienun. Paccrosiaue d mexny nmpoBogamu paBHo 10 cM. Beraucints
MarHUTHYIO UHJIYKIUIO B B TOUYKE, YJAJIEHHON OT 000MX MPOBOAOB Ha OJMHAKOBOE PACCTOSHUE
r=10cm.

Tosviwennwviu yposens
3amanue 3.
[To nByM O€CKOHEUYHO JUIMHHBIM MPSIMBIM MapaJlIeIbHBIM MPOBOJIAM TEKYT TOKH CHJION
1 = 20,0 A u lI>= 30,0 A B onHoM HampaBieHud. Paccrossuue d MeXIy NpOBOAaMH PaBHO
10,0 cM. Bpiuucnuth HanmpspKeHHOCTh MarHUTHoOro noijisi H B Touke A, ymaneHHOHM oT oboux
MIPOBOJIOB HA OJIMHAKOBOE PAcCTOSIHUE 1= 2= § cM.

Bapuanr 6

ba3zoewiii yposenw
3ananuel.

[lo xOHTYpY B BUJi€ paBHOCTOPOHHETO TPEYrojbHUKA UjeT Tok cwioi | = 40 A. Jlnuna a
CTOpPOHBI TpeyroidbHuka paBHa 30 cMm. OmpenenuTs MarHUTHYHO HMHIYKIMIO B B TOuKe
NepPECEYCHUS BBICOT.

3ananue 2.

KakoBa MHIyKIIMSI MarHUTHOTO TIOJISI, B KOTOPOM Ha IPOBOTHHUK C TOKOM JIEHCTBYET CHIIa
50 MH, ecnu mone ¥ NPOBOAHMK B3aUMHO NEPHEHIUKYJSAPHBI, a JUIMHA AaKTUBHOW 4YacTH
IIPOBOJHMKA 5 CM U cuJjla TOKa B HeM 25 A?

Tlosviuennsiii yposens

3amanwue 3.

HanpsokeHHOCTh MarHUTHOTO 10J1s1 Hi B 1ieHTpe kKpyroBoro BuTka paguycoM R = 15,0 cm
paBHa 30,0 A/m. Omnpenenutb HanpsHKEHHOCTh Hz B TOUKe, pacroioKeHHOW Ha OCH BUTKa Ha
paccrosiuu d = 6,0 cM OT ero HeHTpa.

Bapuanr 7

ba3zoewviii yposenw
3ananuel.

Haiitn HanpsbkenHocts H  marHuTtHOrOo mossi, cosznmaBaemMoro orpe3kom  AB
IPSIMOJIMHENHOTO MPOBOJHUKA C TOKOM, B Touke C, paclioyio)KEHHOM Ha INEPHEHAUKYISIpE K
CepeMHEe ITOTO OTPe3Ka Ha pacCTOSHUHU = 5 ¢cM OT Hero. 1o mpoBogHuky Teder Tok [ = 20 A.
Otpesox AB npoBoasuKa BujeH u3 Touku C mox yriaom 60°

3ananue 2.

ITo xoHTYpYy B BHJe KBaapara ujueT Tok cuioil | = 50 A. JInuna a cTOpoHBI KBajpaTa

paBHa 20 cM. OnpeenuTh MarHUTHYO HHAYKIHIO B B TOUKE MEPECEUEHUs JUaroHaen.

Tlogviuennwiii yposeHs
3ananue 3.
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Toukuit npsimMoii creprkens umHOM | = 20,0 cM cornyt nocepenute moj yriom o = 120°.
ITo Hemy teuer Tok cuioit | = 50,0 A. HaliTu HanpspkeHHOCTh MarHUTHoro mosist H B Touke,

Jexalie Ha OMCCeKTpuUce yria o U yJaJIeHHOM OT ero BepIIMHbI Ha paccTosiHue a = 5,0 cM.

Bapuanr 8
ba3zoewviii yposenw
3ananuel.
[To ropu3oHTaILHO PACIOI0KEHHOMY MPOBOJHUKY JUIMHOM 20 cM M Maccoil 4 T TedeT
Tok cuwior 10 A. Haiitu mHaykuuio (MOAY/db M HAalpaBiI€HHE) MarHUTHOTO MOJS, B KOTOPOE
HY>KHO TIOMECTHUTbH IPOBOJHUK, YTOOBI CHJIa TSDKECTH ypaBHOBECHIIACh CHIION Amriepa.

3ananue 2.
Jns  [psSIMOMMHEWHBIX JJIMHHBIX — [POBOJHMKA  PACIIONOXEHBI IapajulelbHO Ha
paccrosauun d = 10 cm apyr ot apyra. Ilo mpoBomuukam TekyT Toku Ih = I2 = 5 A B

IMPOTHBOIIOJIOKHBIX HaIIpaBJICHUSAX. Hatitn MOAYJb W HaIIpaBJICHHUEC HAIPSIXKCHHOCTU H
MAarguTHOI'O ITIOJIA B TOYKC, HaXOIIﬂHIefICH Ha paCCTOSAHUHA a = 10 cM ot KaXXJ10ro NpoBOJHHKA.

Tosviwennwii yposens

3amanue 3.
ITo xoHTYpY B BUae pomba ¢ quHON cTopoHbl & = 10,0 cM u yriom o = 60° uaeT Tok
cunot | = 10 A. OnpenenuTs HanpsyKEHHOCTh MarHUTHOroO nojist H B Touke nepeceueHus

JTuaroHanen pomoa.

Bapuant 9
ba3zoewiii yposenw
3ananuel.
Tok B 20 A uzer no JUIMHHOMY IPOBOJHUKY, COTHYTOMY IOJ HpsAMbIM yrioMm. Haiitu
MHIYKIMIO MarHUTHOTO TOJIA B TOYKE, JeXKallell Ha OMCCeKTpUCe 3TOro yria M OTCTOsIIEeH OT
BEpILMHBI yIiia Ha pacctosHuu 10 cm.

3agadue 2.

[TpoBoguuk pmmuHOM 0,15 M NEpHEHIUKYIApEH BEKTOPY MAarHUTHOW HHIYKIHMH
OJIHOPOJAHOI'0 MarHUTHOTrO MOJIsi, MoAysb Kotoporo B=0,4 Tn. Cuna Toka B IpOBOJHUKE paBHA
8 A. Haiigure paboTy, KoTopasi ObUla COBEplIeHa NpHU MepeMelleHnu nposoaHuka Ha 0,025
MeTpa MO HaIlPaBJIECHUIO IEHCTBHS CHIIBI AMIIepa.

Tlogviuennwiii yposeHs
3ananue 3.
DNeKTpoH B HEBO30YKJIEHHOM aTOME BOJIOPOJIA JBMXKETCSI BOKPYT siipa MO OKPYKHOCTH
paauycoM I' = 53,0 M. BeucianTh cuily 3KBUBaJIEHTHOTO KPYroBOro Toka | U HanmpssKeHHOCTh
H mons B ieHTpe OKpy>KHOCTH.

Bapmuanr 10
bas3zoswiii yposens
3ananuel.
Haiitu HanpsbkeHHOCTh H MarHuTHOrO Mmosist B HEHTPE KPYroBOTO MPOBOJIOYHOTO BUTKA
paguycoM R =1 cM, o kotopomy Teuet Tok [ = 1 A.
3ananue 2.
Tox I = 20 A, mpoTekasi 1o KOJIbIly U3 MEIHOW MPOBOJOKH ceueHueM S = 1,0 MM? |
CO3/MaeT B IEHTPE KOJbIa HAMpPsHKEHHOCTh MarHuTHoro mons H = 178 A/m. Kakas pazHOCTh
noTteHIanoB U mpuiokeHa K KOHIIaM ITPOBOJIOKH, 00pa3yIolel KOIbI0?

Tlosviuennwiii yposeHs
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3amanue 3.
[To TOHKOMY TIPOBOJIOYHOMY KOJIbIY paguycoM R Teuét Tok I . He u3Menss cuibl Toka B
MPOBOJHMKE, €My Mpuaanu (HopMy paBHOCTOPOHHETO TpPEYroibHHKA. BO CKOIBKO pa3
M3MEHMJIACh MHIYKIUSI MAarHUTHOTO 1oJist Bo B IeHTpe KoHTypa?

Tema 11. DyiekTpOMarHuTHAsI HHAYKIHSI. DHEPrusi MArHUTHOTO TOJIAA

Bapuanrt 1

ba3zoswiii yposens
3amanuel.

Yemy paBHa MHIYKTMBHOCTb KaTYLIKH, €CIM IPOTEKalOLUi 1Mo Hed Tok cuioi 0,15 A
c0371a€T MOTOK MAarHUTHOM UHAYKIMU 7,5 MB6?

3amanue 2.

B onHopoaHOM MarHMTHOM moJie ¢ uHaykiued B = 0,35 Tn paBHOMEpPHO € 4acCTOTOM
n=480 muu' Bpamaercs pamka, comepxkamas N = 1500 BuTkoB momansio S=50 cm?. Ock
BpallleHUsl JICKUT B IJIOCKOCTU PAMKH U MEPIEHIUKYISpHA JIMHUAM HUHAYKIUH. ONpenenuTb
MakcumManbHyt0 DJIC uHayKuuu Emax, BOSHHKAIOIIYIO B paMKe.

Tosviwennwvii yposens
3agaHue 3.

Butok, pammyc kotoporo 4 cM, HaxOAWTCI B OJHOPOJHOM MAarHUTHOM IIOJIE
HanpsbkeHHOCThIO 150 A/m. IImockocTh BUTKA MEPIEHAUKYISApPHA JIMHUSIM HHIYKIUU TOJIS.
Kakyro paboTy HYKHO COBEPIIHTH, YTOOBI TIOBEPHYTh BUTOK OKOJIO €ro nuamerpa Ha yroa 600
npu Toke B BUTKe 10 A?

Bapuant 2
ba3zosviii yposens
3amanmuel.
MarunuTtHOe 1oJie KaTylmiku ¢ HHAYKTUBHOCTBIO 0,1 I'H oOmanaer sueprueit 0,8 JIx. Uemy
paBHa cuJia TOKA B KaTylIKe?

3ananue 2.
C nmomoipio peoctaTa paBHOMEPHO YBEIMYHMBAIOT CHITy TOKa B KaTymke Ha — Al=0,1 A
B lc. UunyktuBHocts L karymku pasna 0,01 T'm. Haiitu  cpennee 3Hauenue OJIC

camouHaykiuu <E i>.

Togvluennsiii yposens
3amanue 3.

B oapHopogHOM MarnuTHOM Tmose ¢ uHAaykumed B = 04 Tin B miockocty,
NEePNEHANKYIISIPHON JTUHUAM WHAYKIIUU TIOJIsI, Bpamaercs crepykeHb anmuHou 1 = 10 cm. Och
BpalIeHUs] TPOXOAUT Yepe3 OJMH U3 KOHLOB cTepkHs. OnpenenuTs pa3HocTh noTeHnuanoB U Ha
KOHI]AX CTEP:KHS TIPH 4acTOTe BparmeHus n=16 ¢,

Bapmuanr 3
bas3zoswiii yposens
3amanmel.
Onpenenure MHAYKTUBHOCTh KaTYILIKH, €CJIH MPU CHJIE TOKa 3 A MarHUTHOE IOJ€ B HEl
obmanaer smeprueii 6 -1072J]x.
3amanue 2.
Conenoun mHAyKkTUBHOCTBRIO L = 4 MI'H comepxkut N = 600 BuTkoB. Omnpenenuthb
MarHuTHbIN moTok @, ecnu cuna Toka I, mpoTekaromero mo oOMoTke, paBHa 12 A.

Tlogviuennwiii yposeHn
3ananue 3.
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[IpoBonounoe koisbuo paauycom r = 10 cm nexur Ha crone. Kakoe KoinuecTBO
anekTpuyecTBa Q MPOTEYET MO KOJbIlY, €CJIU €ro MOBEPHYTh C OJHOM CTOPOHBI Ha APYryro?
Conporuinenne R kombua paBHo 1 OM. BeprukanbHas comnpoTuBisitomias MHAyKUuu B
MarHuTHOTO 1o 3emiu paBHa 50 MxT.

Bapuanr 4
baszoswiti yposens
3amanuel.
Onpenenure 3HEPTUI0 MarHUTHOTO MOJI KaTYUIKH, B KOTOpPOW IpU cuie Toka 6,8 A
MarHuTHBIN MMOTOK paBeH 2,5 MBO.
3ananue 2.
Kakasg cunma neiicTByeT Ha 3JEKTPOH, JIETSIIUM B OAHOPOJAHOM MarHUTHOM IIOJE C
unaykiueit 10 MTn neprnesauKynspHO JTUHUSAM MarHATHOM MHIYKIUHK CO cKopocThio 3 - 10° m/c.
3apsiy s1eKkTpoHa paseH — 1,6 - 1072° Ko

Tosviwennwiil yposens
3amanue 3.
MarHnuTHass MHIYKIHS B TOJIsT MEXIy TOJICaMU JBYXIIOJIIOCHOTO T'€HepaTopa paBHa
0,8 Tn. Porop umeer N = 100 ButkoB miomagsio S=400 cm?.OnpeaenuTs 4acToTy N BpalieHus
aKops, ecnu MmakcumanbHoe 3Hauenue JJ1C nnaykunn Emax=200 B.

Bapmuanrt 5
ba3zoewiii yposenw
3ananuel.
Ompenenure WHIYKTUBHOCTh KaTylmIKu compotuBienueM 3,5 Owm, coaepkaien
1000 BUTKOB, Ha KOTOPOU MOJAEPKUBACTCSA MOCTOSIHHOE HampsbkeHue 7B, a mpu pa3MbIKaHUU
LEMU KaTyIIKK BeIaeseTcs sHeprus 15 mJx.
3ananue 2.
WunykrusHocts L katymiku (6e3 cepneunuka) pasHa 0,1 mI'H. Ilpu kaxoitl cune Toka I
sHepruss W marHutHoro nosst pasHa 100 mx/[x?

Tlosviuuennwiii yposens
3ananue 3.
Conenounp cogepxxut N=1000 ButkoB. Cuna Toka I B ero obmorke paBHa 1 A,
MarHuTHbBIM TOTOK @ uyepe3 morepeyHoe ceueHue cojieHouaa paBeH 0,1 mMBO. Bwrumcnuts
sHeprut0 W MarHMuTHOTO MOJIS.

Bapuanr 6
ba3zoewiii yposenw
3ananuel.
UeMy paBHO HampshKeHHE Ha KOHIAX KaTylIKu conpoTtuBieHneM 10 Om wu
MHAYKTUBHOCTBIO 0,2 ['H, ecniu nipu e€ oTkintoueHuu Boiaensaercs 0,8 Jx sneprun?
3aganue 2.
[Iporon, mpomieamuii ycKOpsolyo pa3HocTh moTeHmanmoB U = 600 B, Bueren B
OJIHOPOJIHOE MarHuTHOE mnoiie ¢ uHaykuuer B = 0,3 Tin u Havan ABHUraTeCs IO OKPYKHOCTH.
Beruncnuts ee paauyc R.

Tlosviuennwiii yposeHn
3ananue 3.
Ha sxene3noe xonbio HamoTaHo B oauH ciaoit N=200 ButkoB. Onpenenuts sHepruto W
MarHUTHOTO TOJIs, €M Mpu Toke 1=2,5 A maruuTHbI oTok @ B xenese pased 0,5 MBO.

Bapuanr 7
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basoevii yposenw
3amanuel.
Omnpenenure D/IC wmuayknuu, Bo30yxkmaemMyio B KoHType, eciu B HEM 3a 0,01 c
MarHuTHBIN MOTOK paBHOMEpHO yMeHbmaercs ot 0,5 mo 0,4 BO.
3ananue 2.
3apspkeHHas yactuua ¢ 3Heprued 7 = 1 k3B nBuxercs B 0OAHOPOJHOM MarHUTHOM I10J1€
1o okpykHoctu paauycoMm R = 1 mm. Haiitu cuny F, neiictByromniyto Ha 4acTuIly cO CTOPOHBI
OIS

Tlosviwennsiii yposers
3aganue 3.
O6mMmoTKa Toponaa conaepXuT N=10 BUTKOB Ha KaXKIbI CAaHTHUMETP IIHUHBL. CepleuyHuK
He MarHuTHBIA. [Ipu kxakoii cune Toka | B 0OMOTKE MIIOTHOCTH SHEPTHM W MAarHUTHOTO TTOJIS
paBHa 1 Jix/M3?

BapuanTt 8

ba3zoewiii yposenw
3ananuel.

Ompenenure MNPOMEKYTOK BPEMEHH, B TEUYEHHE KOTOPOIO MArHUTHBIA IMOTOK,
MPOHUBBIBAIONINN KOHTYp, AobkeH yBenuuutbes oT 0,01 go 0,2 BO, 4toOB B KOHTYpe
Bo30yx)aanack JJ1C nnaykuuu 3,8 B

3agaHue 2.

DNEeKTpOH ABMXXKETCS B OJHOPOJHOM MAarHMTHOM mojie ¢ uHaykuued B = 9 mTn mo
BUHTOBOH JIMHUH, paguyc R xoropoii paBen 1 c¢m u mar h = 7,8 cm. Onpenenuts nepuon T
BpAICHUS JIEKTPOHA U €ro CKOPOCTH V.

Tosviwennwvii yposens
3ananue 3.
[IpsiMmoyronpHast paMKa ¢ TOKOM PACIO0KEeHa B MAarHUTHOM TI0JI€ TapaJijIeNIbHO JIMHUSIM
WHAYKIIMY U UCTIBITBIBAET CO CTOPOHBI NOJIs Bparfaromuii MomeHT 50 MH-M. Beruncnuts padoty
CHJI TIONS TIPU TIOBOPOTE paMKH Ha yron 60°.

Bapuanr 9

baszoswiii yposens
3ananuel.
HaifTi MarHMTHBIH OTOK, CO3JaBAEMBIH CONEHOMIOM cedenueM 10 cM2, eclu OH UMeeT
10 BUTKOB Ha KaK/Iblil CAHTUMETP €ro JUIMHBI Tpu cuiie Toka 20 A.
3ananue 2.
OOMOTKa TOpoMJla C HEMAarHUTHBIM CEpIEeYHUKOM HMeeT N=10 BUTKOB Ha Ka)KIbli
CaHTUMETp JIMHBL. OnpeAenuTh IUIOTHOCTb PHEPTUU W TOJIS, €CIM MO OOMOTKE Te4eT TOK
=16 A.

Tlosviuennwiii yposeHn
3ananue 3.

[IpoBonounblit BUTOK paguycoMm I = 4 cM, umeromuil conpotusienne R = 0,01 Ow,
HaXOJUTCS B OAHOPOJHOM MarHuTHoMm noise ¢ uHaykuued B = 0,04 Ta. Ilnockocts pamku
cocraBisieT yroia o=30° ¢ JUHWSAMH HHIYKIUH 1mois. Kakoe koimudecTBO 3JekTpuuectBa Q
IIPOTEYET IO BUTKY, €CJIM MAarHUTHOE 110JI€ UCYE3HET?

Bapuant 10

basoeviii yposenw
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3ananuel.

ITnockuii koHTyp miomaapto 10 cM” HaxoAWUTCS B OJHOPOAHOM MAarHUTHOM IO
unaykuuen 0,02 Tn. OnpenenuTs MarHUTHBIM IOTOK, IPOHMU3BIBAIOIIUN KOHTYpP, €CIHU
IIJIOCKOCTBh €ro coctaiigeT yroa 700 ¢ HanpaBlieHUEM JIMHUA UHIYKLINH.

3ananue 2.

IIpu HekoTOpo# cwie Toka | MIOTHOCTH SHEPruM W MAarHUTHOTO MOJIsl cosieHouaa (0e3
cepneunuka) pasna 0,2 JIx/m>. Bo CKOIBKO pa3 yBEeITHMUHTCS IIIOTHOCTh SHEPTHH HOJIS TIPH TOi
e CUJIe TOKA, €CIIM COJICHOU]] OyIeT UMETh KeJIe3HbIM cepeuHuK?

2

Tlosviuennsiii yposens
3ananue 3.
Butok paguycom 10 cM, 1o koTopomy TedeT Tok criioi 20 A, cBOOOHO YCTaHOBHIICS B
OJIHOPOJHOM MArHUTHOM MOJI€ HampskeHHOCThI0 10° A/M. BUTOK TOBEpHYIH OTHOCHUTENHHO
nuamMetpa Ha yros1 600. OnpenenuTs COBEPIICHHYIO IPU TOM padoTy.

Tema 12. DilekpoMarHuTHbIE KOJIe0aHHUS B K0J1€0aTeJIbHOM KOHTYpe

BapuanTt 1
ba3zoewiii yposenw
3ananuel.
Haiitu gactory cBOOOAHBIX KOjieOaHMH B KOJIeOATEIbHOM KOHTYpE, COCTOSIIEM W3
KaTyUIKH MHIYKTUBHOCTBIO 3 MI'H 1 KoHJeHcaTopa EMKOCTbIO 3 MKD.
3ananue 2.
Ha niuHHBIA KapTOHHBI Kapkac AMaMETpoM 2 CM YJIOXKEHa OJHOCIOWHAas OOMOTKa
(BUTOK K BUTKY) M3 MmpoBojioku juamerpom 0,5 mm. Omnpenenutb MarHUTHBIA TOTOK,
CO3/1aBacMblil TAKMM COJICHOMJIOM IIpH cuile ToKa 4 A.

Togvluennsiii ypogens
3amanue 3.
VpaBHenne KkoseOanuii HampsbkeHuss umeer Bua:  U=40sin104 . Omnpenenure
aMIUTUTYIHOE U JIEHCTBYIOIIEe 3HAYCHUS HAMPSIKSHMS, IEPHO]] K YaCTOTY KOJIeOaHU.

Bapmuanr 2
ba3zoesuwiti yposenw
3ananuel.
Boruncnute nepuon xonebaHuil B KOHTYype C MHIYKTHUBHOCTHIO 2,5 MI'H U €MKOCTBIO
0,01 mx®. Yemy paBHa yacToTa 3TUX KOJeOaHU?
3ananue 2.
HalitTn Hanpsyk€HHOCTH MAarHUTHOTO IOJISI HAa OCH IUIOCKOTO KpPYroBOro KOHTypa Ha
paccTostHUM 3 ¢M OT €ro IocKocTH. Pannyc koHTypa 4 cMm. B koHType uaér Tok cuion 2 A.

Tlosviuennwiii yposeHs

3amanwue 3.

B wunmeanbHOM KoneOaTenhbHOM KOHTYpe MaKCHMalbHBIA TOK B Karymke 1A, a
MaKCHMaJIbHOE 3HaYeHWEe HamnpsbkeHus Ha koHueHcatope 1000 B. Yepes t=157 -107% ¢ mocne
Havyayia KojieOaHW#W (B HA4. MOMEHT BPEMEHHU HamNpsHKEHHE Ha KOHJICHCATOPE MaKCHMAJBHO:
BEJIMUMHBI DHEPTMU KATYIIKH M KOHJEHCaTopa CpaBHsIWCh. Haiitm mepuon komnebanuit u
MOJTHYIO SHEPTHIO KOHTYpA.

Bapuanr 3
baszoswiti yposens
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3aganuel.
Yactora cBOOOAHBIX KoJIeOaHWM B KosiebaTeJbHOM KOHType paBHa 1,55 kI,
MHAYKTUBHOCTH KaTymku 12 MI'H. Onpenenuts EMKOCTh KOHIEHCATOPA.

3amanue 2.
B marunTHOM nose, u3Mensiomeecs 1o sakony: B = B, cos at (Bo =0,1 Tn, w=4ch),

IIOMEIIeHA KBaJpaTHas paMKa co cTopoHod 50 cM, mpuyeM HOpMalb K paMKke oOpasyeT ¢
HanpapjieaueM nons yron 45°, Onpenenure DJIC MHAYKIMH, BO3HUKAIOILYIO B PAMKE B MOMEHT
BpEMEHHU 5 C.

Tlosviwennsiii yposensb
3amanue 3.
Onpenenutb 10OPOTHOCTh KOHTYPA, €CIM YacTOTa 3JIEKTPOMArHUTHBIX KOJeOaHUil B HEM

(¥ OTIMYACTCS OT ero cOOCTBEHHOM YacToThl @ Ha 0,5%.

Bapuanr 4
ba3zoewiii yposenw
3ananuel.
Yacrora cBOOOTHBIX KoNeOaHWil KonebaTenmpHOr0 KOHTypa paBHa 4 klm, ero
anekTpoéMkocTh 8 MK®D. KakoBa HHAYKTUBHOCTh KOHTYpa?
3ananue 2.

-3
B kosebarensHoM KOHTYpe ¢ conpotuienreM 0,5 OMm u unayktuBHocthio 2-10°° Th,
OPOUCXOIAT 3aryxaromue kosiebGanus. OrmnpenenuTs BpeMs, 3a KOTOpPOE SHEprust KOHTypa
ymenbluTcs B 10 pas.

Tlogviuennwiii yposeHs
3ananue 3.

Karymka ¢ unaagyktuBHocThio 0,003 ' oOpasyer kosneOaTenbHBI KOHTYP C IUIOCKUM
KOHJIEHCATOPOM, TLIOMAAb KakAOH IIacTHHBI KoToporo 200 cM%  paccTosHHE MEXIy
IUTACTUHAMHU 5 MM, JTUAJIEKTPUK — BO3AyX. B HayanbHBIH MOMEHT BpPEMEHM HalpsyKEeHUE Ha
KOHJIeHCaTope MakcuManbHO U paBHO 50 B. Ompenenuth mnepuoj KoneOaHWN B KOHTYpe U

3amucaTh ypaBHEHHE KOJIEOAaHUN HAIPSHKEHUST HAa KOHJEHCATOPE.

Bapmuanr §

baszoswiii yposens
3ananuel.

3a KaKoi MPOMEXYTOK BPpeMEHH B Koje0aTeIbHOM KOHTYpE C MHIYKTUBHOCTHIO 1,5 MI'H
u émkocTbio 6 HO coBepmatorcs 10000 3eKTpOMarHUTHBIX KojeOaHuii?

3ananue 2.

Onpenenuts SHEPTHIO, TEPEHOCUMYIO JJIEKTPOMAarHUTHOH BomHoi ¢ Eg =150 B/m
3a 2 ¢ 4epe3 mwiomanky 10 cM?, pacroIoKeHHYI0 TIepIeHANKYIAPHO K HAMPABIEHHIO CKOPOCTH
pacnpocTpaHEHHs BOJIHBL. YUeCTh, UTO Cpe/IHee 3HaUeHUe KBajipaTa cuHyca (Jinbo KocuHyca) 3a
nepuon pasHo 0,5.

Tlosviuennwiii yposens
3amanwue 3.
AMIITUTYya 3aTyXamolmMXx KoneOaHWui KOHTypa 3a | MHMH yMeHbIIWIAach BIBoe. Bo
CKOJIBKO Pa3 YMEHBIITUTCS aMIUTUTY/a dTUX Kojie0aHuii 3a 3 MuH?

Bapmuanr 6
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ba3zoewviii yposenw
3ananuel.
Kone6aTenbHbIii KOHTYp COCTOMT M3 KATYIIKH HHIYKTHBHOCThIO 2:10% TH
KoHJIeHcaTopa EMkocThio 450 nd. Ha kakyro JuIMHY BOJHBI paCCYUTaH 3TOT KOHTYp?
3amanue 2.
DNEKTpOH MABUXKETCS B OJHOPOJAHOM MArHUTHOM TI0JI€ TEPHEHIUKYISPHO JIMHUSIM

MarHUTHON MHAYKIUH. OnpenenuTs CUily F, JEHCTBYIOILYIO Ha 3JEKTPOH CO CTOPOHBI MOJIS
B=0,1 Tn, a paguyc kpuBu3Hbl Tpaekropuu r =0,5cM.

Tlosviwennsiii yposersb
3aganue 3.

Pamka u3 N =1500 BurkoB Mmiomanso S =50 CMZ, BpallaeTcss ¢ 4YacTOTOM
N=960 o6/mun B marautHOM moje ¢ H=105 A/m. Ocp BpameHus B IUIOCKOCTH PaMKH M
NEepIeHIUKYIsApHa NUHAM Hanpspk€HHocTu. OmnpenenuTh MakcumanbHyio JJIC HHAYKIUWH,
BO3HHKIITYIO B PAMKE.

Bapuanr 7
basosuviii yposenw
3amanuel.
Ha xakoM paccTossHUM OT pajivoJIOKaTopa HAXOIUTCS 1eJb, €CIU OTPAKEHHBIN OT LeNn
CHTHAJ BO3BpaTmics uepes 3,310 ¢?
3agaHue 2.
Onpenenutb MepUoJ OOpalIeHUs: SJIEKTPOHA, KOTOPBIA NBMXKETCS MO OKPYKHOCTH B

OJHOPOJTHOM MAarHUTHOM TI0JIE C HAIPSIKEHHOCThIO H =25 104 A/ M

Tlogviuennwiii yposeHs
3ananue 3.
YacTtuma ¢ BeTWYMHOM 3apsja dJEKTPOHA BJIETENla B OJHOPOJHOE MarHMUTHOE IOJE C

uaaykmued B=05 Tn nox yrmom ¢ =60 K HampaBieHUIO IMHMN MHAYKIUH. OnpenenuTsh
cuiny JlopeHua, JeHCTBYIOLIYIO HA YACTUILY CO CTOPOHBI MOJISI.

Bapuanr 8

ba3zoeuviii yposenw
3ananuel.

Onpenenutb NPOMEKYTOK BPEMEHU, B TE€UEHHUE KOTOPOTO PAJMOCHUTHAJ, MOCHLIAEMBbIN
paIuoIOKaTOpOM B HAmpaBlIeHUH OOBEKTa, Haxoismerocs Ha paccrosHuM 90 KM OT
pasnoNIoKaTopa, OTpa3uics OT 00bEKTa U BO3BpaTUIICS 0OpaTHO.

3ananue 2.

3apspxeHHas yactuna ¢ sHeprueil K=1 k3B aBuxkercs B 0AHOPOJHOM MarHUTHOM I10JI€

o OKpyKHOCTH pamuycom R=1 mm. Onpenenuts cuny F,, meiictByromyro Ha yacThily co

CTOPOHBI MOJIS.

Tlosviuennwiii yposeHs
3ananue 3.

OnHOpOAHBIE >JIEKTpUYeckoe M MarHuTHoe nons ¢ £ =1000 B/m u H =1000 A/m
COBIAJAIOT 10 HarpasieHuto. ONpenenuTh HOPMAILHOE dpy ¥ TAHIEHIUAIBHOE Ay YCKOPEHHS
IPOTOHA, BIETEBINEr0 B 3TO IIOJE IO HANPABIEHUIO JUHUM HANPSKEHHOCTH CO CKOPOCTBIO

v=8-10° w/.
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Bapuanrt 9

bas3zoswiii yposens

3amanuel.

B nenp nepemMeHHOro TOKa BKJIIOYEHO aKTUBHOE compoTuBieHue 5,5 Om. BoabTMmerp
nokasbiBaeT Hanpsbkenue 220 B. OnpeaenuTs ACHCTBYIONIEE M aMIUIUTYJIHOE 3HAYCHUS CHUJIIbI
TOKA B IICIIH.

3amanue 2.

3apsykeHHAs 4YacTMIA IIPOILIA YCKOPEHHYH pasHocTh morenmuanos U =104 B B
SJIEKTPUYECKOM T0JIE M BJIETEJa B CKPEUIMBAIOLIMECS IMOJ MPSIMBIM YIJIOM SJEKTPUYECKOE M
marautHoe noig ¢ £=100 B/m u B =0, Tn. Onpenenuts oTHOIIEHUE 3apaaa YaCTUIIB K €€
Macce, €CH JIBUrasich MEepIEHIANKYIIPHO OOOUM TOJSM OHAa HE HCHBITHIBAET OTKIOHEHUH OT
IIPSAMOJIMHEMHOW TPAEKTOPHH.

Tosviwennwvii yposens
3amanue 3.

KoneOarenbHblii KOHTYp COCTOMT W3 KATyIIKM HMHAYKTUBHOCTbIO L=20 Mx['H u
KoHzieHcaTopa aekTpoeMkocTeio C = 80 H®. BenuunHa eMKOCTH MOXKET OTKIIOHSTHCSA OT
YKa3aHHOTO 3HaueHus Ha 2%. BpluucinTh, B KaKuxX Ipeaesiax MOKET U3MEHAThCA JIMHA BOJIHBI,
Ha KOTOPYIO PE30HUPYET KOHTYD.

Bapuant 10

ba3zoeuviii yposenw
3ananuel.

Karymka c¢ wunHayktuBHOocThio 0,2 ['H BritoueHa B Ilelb MEPEMEHHOTO TOKa
IIPOMBIIIIEHHON 4acTOThl U HanpspkeHueM 220 B. OmnpenenuTs cuily TOKa B LIENH. AKTUBHBIM
COINPOTHUBIIEHUEM KaTYyILIKU MTPeHeOpeyb.

3ananue 2.

Karymka nanyktuBHOCThIO L=1 MI'H M BO3IyLIHBIN KOHIEHCATOP, COCTOSILIUN U3 IBYX
KpYIIIbIX IIacTuH jauamerpom D=20 cM kaxnas, coequHeHbl napamiensHo. Paccrosaue d
MEXy MiacTMHaMu paBHO 1 cm. Ompenenutb nepuop 7 3MEKTpUUYECKUX KojieOaHUN B TaKOM
KOHTYPE.

Tlosviuennwiii yposens
3amanwue 3.
Konpnencarop anekrpoemkoctso C=500 n® coeanHeH napauieabHO ¢ KaTyIKON JJINHOU
|=40cM w mmomamelo S cedenms, paBHOH S5 cm°. Karymka comepxut N=1000 BHTKOB.
Cepneunuk HemarHuTHbIA. Haiitu nepuon T snexTpudeckux KojaeOaHHid B 7TOM KOHTYpE.

Tema 13. IlepeMeHHbBII 3JIeKTPUYECKHIT TOK. DJIeKTPOMATrHUTHOE M0J1e

Bapmuanr 1
baszoswiiti yposens
3ananuel.
IlepBuuynas oOmoTka TpaHcpopmaropa umeer 600 BUTKOB. CKOJIBKO BUTKOB BO
BTOPUYHOU OOMOTKE, €CiIi TpaHcPopMaTop NpeaHa3HaUYeH IS OBBIIIEHUs HanpskeHus co 120
1o 350 B?
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3ananue 2.
Butox mnpoBosoku pamuycoMm 4 cM u conporupieHueM 0,01 Om HaxoauTcs B
OZHOPOJHOM MarHuTHOM noie ¢ uuaykuueidr B =0,2 Tu. TII0CKOCTh BUTKA COCTABJIAET YroJl

o D o -
Q= 30" ¢ Bektopom B . Kakoii 3apsi IPOMIET 110 BUTKY IIPU BBHIKIFOYEHHU MATHUTHOTO TI0JIsA?

Tlosviuennsiii yposensb
3ananue 3.
B ognopogHoM mMarHuTHOM mose, uHAYKuus koroporo 0,8 Ti, paBHOMepHO Bparaercs
paMKa ¢ yrioBoii ckopocTsio 15 pam/c. Ilnomans pamkn 150 cm? Och BpalieHus HAXOAUTCS B
TIIIOCKOCTH PaMKH 1 cocTanseT 30° ¢ HanmpapieHneM CHIOBBIX THHMI MarHUTHOTO Tons. Haiit
MakcumanbHyto 3/1C UHIYKIIMK BO Bpalalolencs paMke.

Bapmuanr 2

baszoswiii yposens
3ananuel.

[Ipn BKIIOYEHHHM KOHJEHCATOpa B LEMb IMEPEeMEHHOro Toka HampspkeHuem 220 B u
yactoror 50 'y (cranmapTHas WM MPOMBINUICHHAS YacTOTa) B HEW ycTaHoBuics Tok 0,5 A.
Kakyto 31exTpo€MKoCTh UMeeT KOHAeHcaTop?

3ananue 2.

KakoBa MHIYKTHBHOCTH MPOBOJHKKA, €CJIM MPH €ro BKIIOUYEHUU B IIEMb MEPEMEHHOTO
TOKAa CTAaHJAPTHOM YacTOThl HampspkeHueM 120 B aMIUIUTYZHOE 3HAYEHUE CHJIbI TOKa
paBHO 14 A.

Togvruennsiii ypogens
3amanue 3.

B konebatenbHOM KOHTYpe ¢ conporusieHreM 0,5 OM u MHIYKTHBHOCThIO 2-107° TH,
MPOUCXOIAT 3aryxawmue konedanus. Omnpenenuts Bpems, 3a KOTOPOE JHEpPrus KOHTypa
ymeHbIuTcs B 10 pas.

Bapuanr 3
basoeuviii yposenw
3ananuel.
YeMy paBeH nepuo KojaeOaHU MepeMEHHOro TOKa B IIeNH ¢ MHAYKTUBHOCTHIO 0,12 I'H,
€JICH MHJYKTUBHOE CONIPOTUBIIEHUE 1enH paBHO 12,6 Om?
3ananue 2.
MomnHocts Tpanchopmaropa 132 Br. IlepBuunas o6MoTKa comepkut 60 BUTKOB, U Ha
He€ nojjaHo HanpsbkeHue 12 B. CKoNbKO BUTKOB y BTOPUYHOM OOMOTKH, €CIIM B HEH MpoTeKaeT
TOK, JIEHCTBYIOIIee 3HaYeHne KoToporo paBHo 0,6 A?

Tlosviuennwiii yposeHs
3ananue 3.
MrHoBeHHbIC 3HAYCHUSI TOKA M HampspkeHus: notpedutens | = 18 sin (785 t -30°) A
u = 210sin785 t B OnpenenuTh aMIUIUTY/HBIC U JCHCTBYIONINE 3HAYCHUS TOKA M HATPSIKCHUS,
ux HadanbHbIe Ga3bl. [TocTpouTs BekTOpHYIO AUarpamMmy uist t = 0.

Bapmuanr 4
baszoswiiti yposens
3ananuel.
Kongencarop éMkocteio 8 MK® BKIIIOUEH B II€Nb NEPEMEHHOIO TOKa MPOMBIIIIEHHON
yacToThl. OnpenenuTh CUTy TOKA B LI, €clu HanpshkeHue pasHo 120 B.

3ananue 2.
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JlelicTByrollee 3HaUEHNE HANpPsHKEHUST Ha KOHIIAX MEPBUYHON OOMOTKHM TpaHCcopmaropa
220 B, neiicTBylolee 3HAYCHUE CHIJIBI TOKa BO BTOPUYHOW OOMOTKE 2 A, MOIIHOCTh
tpancpopmaropa 22 Bt. Onpegenuts kod3dduuueHT TpaHcGopManuu U YHCIO BUTKOB BO
BTOPUYHON OOMOTKE, €CITU B TIEPBUYHON 00MOTKE nMeeTcst 880 BUTKOB.

Tlosviwennsiii yposersb
3amanue 3.
Cuna Toka B MpOBOAHMKE paBHOMEpHO HapactaeT oT 10 = 0 no [ = 3 A B TeueHue
Bpemenu t = 10 ¢. Onpenenuts 3apsa Q, HpoLIeAIINI B IPOBOJHUKE.

Bapuanr 5

ba3zoewviii yposenw
3ananuel.

PaccuunraiiTe 4acTOTy NEpeMEHHOr0 TOKA B LIETIH, COAEPHKAIIEH KOHAEHCATOP EMKOCTBIO
1 Mx®, esicu OH OKa3bIBAET TOKY conpoTusieHue 1 kOm.

3agaHue 2.

Ilo npoBoaHuky conpotuBieHueM R = 3 Owm TeueT TOK, cuila KOTOPOrO BO3pacTacr.
KomuuectBo TemnoTel Q, BbIAenMBIIEECs B MpoBOJHMKE 3a Bpems t =8 c, paBHo 200 JIx.
Onpenenutbh KOJWYECTBO DJIEKTPUYECTBA (,IIPOTEKIIEE 3a 3TO BpeMsl MO NIPOBOAHUKY. B
HayaJIbHbIA MOMEHT BPEMEHHU CUJIa TOKAa B IPOBOJHUKE paBHA HYIIIO.

Togvruennsiii ypogens
3amanue 3.
Karymka u amnepMerp coelMHEHbI ITOCIIEI0BATEIBHO U MOJKIFOUYEHbI K UICTOYHUKY TOKa.
K 3axumaMm KaTylmky NpUCOEIMHEH BoJbTMETp comporuBieHueM Re=1 kOwm. Ilokazanus
amrnepmerpa [=0,5 A, Bomprmerpa U = 100 B. Omnpegenuts comportuBiieHHe R Karymiku.
CKOJIBKO TIPOLIEHTOB OT TOYHOI'O 3HAYEHUS CONPOTHBIICHUS KAaTyLIKU COCTABUT IOIPELIHOCTH,
€CJIM HE YYUTBIBATh CONPOTHUBIICHUS BOJIBTMETpaA?

Bapuanr 6
ba3zoeuviii yposenw
3ananuel.
Konpaencarop BKIOYEH B LIENb MEPEMEHHOr0 TOKA C 4acToTod 5 KI'1l M HampsskeHueM
20 B. AMIIIMTYAHOE 3HA4YEHHE CHJIBI TOKa B 3TOW menu paBHO 4,4 A. Onpenenuts EMKOCTb
KOHJIEHCATOopa.

3ananue 2.
Cuna Toka B MPOBOJHHKE compoTuBiIeHHMeM R = 12 OM paBHOMEpHO YOBIBaeT OT
10 =5A o I = 0 B reuenue Bpemenu t = 10 c. Kakoe konn4uecTBO TETIOTHI Q BBIIETSAETCS B 3TOM
MIPOBOIHMKE 32 YKa3aHHBIN MPOMEXYTOK BpeMeHU?

Tosviuennwiii yposens
3amanue 3.
Mennbiit auck paguycom R=0,5 M paBHOMepHO Bpamaetcs (0=104 paj/c) OTHOCUTETHHO
OCH, TICPIECHANKYISIPHON IUIOCKOCTH JUCKAa M TPOXOJAIIeH dvepe3 ero IeHTp. OmnpeaenuTh
pa3HoCTh noTeHnuanoB U Mex 1y IIEHTPOM JIMCKA U €r0 KpaitHUMH TOUKAMH.

Bapuanr 7

ba3zoewviii yposenw
3ananuel.
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B nenn nepemeHHOro ToKa, CoAeprKallel TOIbKO MHAYKTUBHOE CONPOTUBIEHHE 62 OM,
HanpspkeHue u3MmeHsiercs no 3akoHy: U=310c€0s1007t. Berauciuth MrHOBEHHOE 3HAYCHHE
cuibl Toka yepe3 1/600 ¢ ot Havana nepuoa.

3amanue 2.
B uens mepemMeHHOro TOKa BKJIKOYEHO AKTUBHOE compoTuBiieHue 5,5 Om. BoapTmeTp
nokasbiBaeT HanpspkeHue 220 B. OnpenenuTh IEHCTBYIOIIEE M aMIUIUTYJHOE 3HAYEHMS CHIIbI
TOKA B IIEIH.

Tlosviuennsiii yposens
3ananue 3.

B opHOpogHOM MarHMTHOM moje ¢ MarHuTHOM wuHaykuued 0,2 Tn Haxogurcs
KBaJIpaTHbIA NPOBOASIIUN KOHTYp co crtopoHoi 20 cMm m Ttoxkom 10 A. IlmockocTh kBaapara
cocTaBnseT ¢ HampasienueM mnons yron B 30°. Ompenenute paGoTy yaaneHHs KOHTypa 3a
npeJienbl MoJsl.

Bapuanr 8

basoeuviii yposenw
3ananuel.

[lepBuunas o6motka Tpanchopmaropa umeer 600 ButkoB. Ckonbko ButoB BO
BTOPUYHOU OOMOTKE, eciu TpaHchopMmarop NpeaHa3HAYCH JUIS TOBBINICHHS HANPSDKCHUS OT
120 mo 350 B?

3ananue 2.

KakoBa MHAYKTUBHOCTb KaTYLIKH C KEJIE3HBIM CEpJACYHUKOM, eciu 3a Bpems 0,5 ¢ Tok B

nenu n3menuics ot 11=10 A o 1>=5 A, a Bo3uukmas npu 3tom 3J1C camounaykiuu 25 B?

Tlogviuennwiii yposenn
3ananue 3.

B wmarnutHOM mone, wHAYKIHS KoToporo pasHa 0,05 Tn, momemnieHa KaTyllka,
cocrosimasg u3 200 BuTkoB mnpoBosioku. Comnporusienue katymku 40 Owm, muiomane ee
nonepeyHoro ceuenns 12 cm?. Karymka momemeHa Tak, uTo ee och cocramser 60° c
HanpasjieHueM 1oisd. Kakoe KOIMYecTBO AJIEKTpUYECTBA IPOMAET IO KaTyIIKe IpU
MCYE€3HOBEHUH MAarHUTHOTO MOJs?

Bapuanrt 9

ba3zoewviii yposenw

3ananuel.

[Tonmxaromuii Tpanchopmarop ¢ kodhdurmentom Tpanchopmaruu 10 BKIIOUEH B CETh
nepeMeHHOro Toka. Cuiia Toka BO BTOPHYHON 00MOTKe TpaHcopmaTtopa 5 A, 4YUCIIO BUTKOB B
Helt 42. OnpenenuTsh CUTy TOKa B IEPBUYHOM OOMOTKE U YHCIIO BUTKOB B HEH.

3ananue 2.

NHIyKTUBHOCTH COJIEHOWa, HAMOTAHHOTO B OJIMH CJIOM Ha HEMAarHUTHBIA KapKac, paBHA
0,2 MI'n. {nuna conenouna 0,5 M, quamerp 1 cm. OnpenenuTs YUCIO BUTKOB, MPUXOISIIAXCS
Ha €AUHUILY JJTUHBI COJICHOMIA.

Tlogviuennwiii yposeHn
3ananue 3.
Conenoun coaepxkut 4000 BUTKOB MpoBOa, IO KOTOpoMy TedeT Tok 20 A. Onpenenutb
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MarHMTHBIN NOTOK, €M UHAYKTUBHOCTD 0,4 I'H.

Bapuant 10

ba3zoewviii yposenw
3ananuel.

Hamnpspkenue B mepBu4HOM 00MOTKE cBapo4yHoro Tpancdopmaropa 220 B, cuiia Toka BO
BTOpUYHOW oOMOTKe 280 A, 4HMCIO BUTKOB B HEHl paBHO 5, KO3(pHUIMEHT TpaHchopMmauu
paBeH 7. Ompenenuth CHUIy TOKa B IMEPBUYHONM OOMOTKE, YMCIO BUTKOB B HEH, a Takxke
HanpsDKEHUE Ha BTOPUYHOM 00MOTKeE TpaHchopmaropa.

3amanue 2.

ObMoTka coieHonna conepkuT 10 BUTKOB Ha KaXAbli caHTUMETp JUIMHBL [Ipu Kakoit

CHJIe TOKa 00BEMHas TIIIOTHOCTH SHEPTHH MarHUTHOTO 10N OyzneT paBHo# 1 Jlx/m3?

Tlosviwennsiii yposers
3ananue 3.
[Inockmii BuTOK momamu 10 cM? TOMemeH B OZHOPOJHOE MATHHTHOE IOJIE
NEePHEHANKYISIPHO K JuHUSIM uHaykuuu. Conporuienue Butka 1 Om. Kakoit Tok mporeuer mo
BUTKY, €CJTM MarHUTHasl MHAYKIUS ToJis OyAeT yobIiBaTh co ckopocThio B/A=0,01 Tn/c?

Paznen 5. Onrtuka. KBantoBast npupoaa usjry4eHus
Tema 14. I'eomeTpuyeckasi onTuka. JINH3bI

BapuanTt 1
ba3zoewiii yposenw
3ananuel.
ToHKkMII IIy4OK cCBeTa IIEPEXOAUT W3 BO3AYyXa B HEKOTOPYH XKUAKOCTh. Halinure
ToKa3aTeNb MPeTOoMIIeHHs KUAKOCTH, el yron naaenus 30°, a yron npenomnenus 15°,
3ananue 2.
Paccrosaue ot mpenmMera 1o skpaHa 90 cM. I'1e Hato MOMECTUTH MEXIy HUMH JIMH3Y C
¢oxycHbIM paccrosiHueM 20 cM, uyTOOBI MOJY4YUTh Ha 3KpaHe OTYETIMBOE H300paKeHUE
npeamera?

Tlosvluennsiii yposens
3amanue 3.
PaccrosiHre oT mpeaMera A0 3KpaHa paBHO 3 M. JIMH3Yy KakoH ONTHYECKOM CHIIBI HAl0
B3STh U I/I€ CleNyeT €€ MOMECTUTh, YTOObI MOIYYUTh HM300paXKeHHE MPEIMETa, YBEIUYEHHOE
B 5 pa3?

Bapmuanr 2

ba3zoesuviii yposenw
3ananuel.

ConHeuHbIl CBET MaJaeT Ha MOBEPXHOCTh BOJBI B cocyie. KakoB yron mpenomiieHus,
ecmu yron magenus 25°? Kakop yron majsenus, ecau yron mpenomiienus 42°? KakoBbl yribl
TIaJIeHHs ¥ IPETOMICHHS, €CIIH yTon oTpaxeHus 3097

3ananue 2.

I'maBHOe (okycHOoe paccrosuue f coOuparorieli JuH3BI B BO3ayxe paBHO 10 cwm.

Onpenenutsb, 4eMy OHO paBHO: 1) B Bozi€; 2) B KOPUYHOM Macile.

Tosviuenusiii ypogens
3anaunue 3.
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Ha xakom paccTosiHUM OT JBOSIKOBBIMYKJION JIMH3BI, (POKYCHOE paccTOsiHUuE KOTOpoil 40
CM, HaJ0 MOMECTUTh HPEIMET, YTOObI €ro AECHCTBUTEIBHOE M300pakeHHE MOIY4MUIIOCh: a) B
HATypaJbHYIO BEJIMUMHY; 0) YBEIIMUEHHBIM B 2 pa3a; B) yMEHBILICHHBIM B 2 paza?

Bapuanr 3
ba3zoewviii yposenw
3ananuel.
[Ipu mepexone syda cBeTa U3 crekiia (PpJIUHT) B TIIMLUEPHH YroJl MPeIoMIICHUS OKa3alcs
pasubiM 35°. OnpesienuTe yron naaeHus yda CBeTa Ha IPaHMIE pa3jena ABYX cpeil.
Samanue 2.
OrnpenenuTh ONTUYECKYIO CHJIYy JIMH3BI, €CIU W3BECTHO, YTO MPEIMET, MOMEIIEHHBIN
nepea Heit Ha pacctosiHuu 40 cM, 1aéT MEHMMOE U300pakeHne, YMEHBIIICHHOE B 4 pasa.

Tlosviwennsiii yposensb
3amanue 3.
dokycHoe paccTosiHMe coOuparolei TuH3bl paBHO F. Ha kakoM paccTOsHUU OT JIMH3bI
HYXXHO TIOMECTUTH TPEAMET, YTOOBI yBeIn4YeHne Obu1o OoJbie 2, HO MeHblIe 37

Bapuanr 4
basosuviii yposenw
3amanuel.
Omnpenenurte mokasaTeib MPEIOMIICHUS CTeKIa ((DIUHT) OTHOCUTENBHO BO/IBL.
3amanue 2.
Ha xakom paccrossHuu OT JHMH3BI C (DOKYCHBIM paccTosHHeM 12 c¢M Hago NOCTaBUTh
PEeIMET, YTOOBI €ro JCHCTBUTEIHLHOE H300paKeHUE OBLIO BTPOE OOJIBIIE caMOro npeameTa?

Tosviwennwii yposens
3ananue 3.
N300paxenue mpenmMera, MOCTaBIEHHOTO Ha paccTossHUM 40 CM OT JBOSIKOBBITYKJION
JMH3BI, NOJYYMJIOCh JIEHCTBUTENBHBIM M YyBeaMueHHbIM B 1,5 pasa. KakoBo ¢okycHoe
paccTositHue JIMH3bI?

Bapuanr §
basoeuviii yposenw
3ananuel.
Haiinure ckopocTh cBeTa B CKUIHUAAPE.
3ananue 2.
CBeua HaxoAWTCs Ha paccTosHUU 12,5 cM OT coOuparomiel JTUH3bI, ONTHYeCKas Cuia
koTtopoi paBHa 10 anTp. Ha kakoM paccTOSHUM OT JMH3BI MOJIYYUTCS U300pKEHHE U KaKUM
oHO Oymet?

Tosviuenusiii yposens
3anaunune 3.

CaeroBoil nyy majgaer mojx yriioMm o = 60 ° Ha miockomapalienbHYyl CTEKJISHHYIO
iacTuHKy ToimuHoi d = 10 cMm. OnpenenuTe cMeleHne S JTydya TUIACTUHKOW, €CITH TUIACTUHKA

IOorpyx€Ha B BOAY. ITokazarenu MMPEJIOMJICHUSA CTCKJIa U BOJAbI COOTBCTCTBCHHO PABHBI n; = 1,5,
n: =1,33.

Bapuanr 6

basoevii yposenw
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3ananuel.
Omnpenenure CKOPOCTh PAacIpOCTPaHEHHs] CBETa B CTEKJE, €CIM IpU MEepPexXojae ero u3
BO3/TyXa B CTEKJIO YTOJl MajieHns okasancs paBHeIM 50°, a yron npenomnenus 30°,
3ananue 2.
[IpenMer HaxXOIUTCS Ha PACCTOSHHUMU 12 CM OT JBOSIKOBOTHYTOH JHH3BI C (DOKYCHBIM
paccrosinueM — 10 cm. Ha kakom paccTosiHUM OT JIMH3BI HAXOAUTCS U300paXkeHue npeamera’?

Tosviuennwiil yposens
3ananue 3.

BHyTpeHHSII TIOBEpXHOCTh KOHYCa IIOKPBITA OTPAKAIOIUM CIOEM, OOpa3yIOIIHM
KOHHYECKOE 3epKaiio. B1oib ocu KOHyca BHYTPH HEro HaTsSHyTa CBETAIIascsa HUTh. Onpeaenure
MUHUMAJIBHBI yToJl pacTBOpa KOHYCA Omin, P KOTOPOM Iy4d, WAYIIHME OT HUTH, OYAYT
OTpakaThbCs OT MOBEPXHOCTH KOHYca He 00JIee OJHOT0 pasa.

Bapmuant 7
ba3zoewiii yposenw
3ananuel.
BEIifIeT 1 CBETOBOI JTyd U3 BOJBI B BO3IYX, €CJIM yroi nmajeHns pases: 45°%; 5007
3agaHue 2.
Haiinute onTmueckyto cuity # (POKYCHOE pacCTOSIHHE ABOSKOBBITYKJION JIMH3BI, €CITU
NeMCTBUTENIBHOE M300pakeHUe MperMeTa, MOMEUIEHHOTo B 15 cM OT JIMH3BI, MOJTydaeTcs Ha
paccrosinuu 30 cm ot He€. Haliaure yBenuueHue JuH3bI.

Tosviwennwii yposens
3amanue 3.

Ha onrtuueckoil ckambe ycTaHOBJE€Ha jammoyka J/ (ee MOXKHO CUYUTaThb TOYEYHBIM
UCTOYHHUKOM cBeTa). OT JIaMINOYKM OTOJABHMIalOT C MOCTOSHHOW CKOPOCTBIO Vo COOMPAIOLIYIO
JIMH3Y, (OKyCHOE paccTosiHuE KOTOpoi paBHO F. B kakyro cTOpoHYy, U ¢ KaKOoil CKOPOCTbIO OynieT
JIBUTaThCsl M300pakeHHe JI' JaMIIOUKM B TOT MOMEHT, KOTJa JIMH3a OKaXeTcs OT Hee Ha
paccrosnuu 1,5F? Jlamnouka Bce BpeMsi ocTaeTcs Ha IJIaBHOM ONTHYECKON OCH JIMH3BI.

Bapuanr 8
ba3zoeuviii yposenw
3ananuel.
Beruucnure npeaenbHeli yroi IOJIHOIO OTPAKEHHUs U anMasa.
3ananue 2.
Jlyma nmaer yBenuyeHue /=2. BIJIOTHYIO K HEW NPUIIOKWIN COOMPAIONIYIO JIMH3Y C
ontuueckoit cunoit @1=20 antp. Kakoe yBennuenue /2 Oyaer gaBaTh cOCTaBHas Jyna?

Tosviuennwiti yposeHs
3amanue 3.
JIyu cBera magaeT Ha TpéxrpaHHyio mpusmy mon yriom 40°. TIpemomstommii yron
mpm3Mel 30°, cTexsno — kpoH. I1oj KaKuM yYIiIoM Tyd BBIAIET U3 TPH3MBI?

Bapuanr 9
bas3zoswiii yposens
3amannel.
[IpenenbHblid yroa IMOMHOTO OTPAXKEHMS I CHUPTa pPaBEH 47°, Haiinure mokasarens
MPEIOMIIEHUS CIUPTA.
3amanue 2.

58



JIBE TUTOCKOBBIMMYKJIBIC JIMH3BI, CIIOKEHHBIC TUIOCKUMHU CTOPOHAMHU, 00pa3yroT JIMH3Y C
doxycHbIM paccrosinueM Fi. Haiitu dokycHoe paccrosiaue F2 TuH3bI, KOTOpast HOTYyYUTCS, €CITU
CJIOKUTbH 3TH JIMH3BI BBITYKJIBIMH CTOPOHAMHM, & IPOCTPAHCTBO MEXAY HUMHU 3aMOJTHUTH BOJOH.

[TokazaTens npenomienus crekia N1=1,66, Boasr N;=1,33.

Tlosviuennsiii yposensb
3ananue 3.
Haiigure cMenenue ryda mpy NpoxXokKJI€HUU Yepe3 MII0CKONapauIeNbHYI0 UIACTUHKY U3
cTekna (KpoH), ecIM yroJ najeHus pased 45°, a TONIMHEA TIACTHHKHA 5 CM.
Bapuant 10
basoewii yposenw
3amanuel.
[Tydox cBera, uaymmii B BO3AyXe, IMagacT Ha TOBEPXHOCTh IKUAKOCTU IIOA

yraoMm & =54°. Ompenenutb yroia MNpeNoOMIICHUS &  Iy4Ka, €CIIMd OTPaKEHHBIM MYy4OK
MOJIHOCTHIO MOJISPU30BAH.

3aganue 2.
JIyd cBera majaeTt moJ YIJIoM 0L Ha MOBEPXHOCTh CPEbl C MOKa3aTesieM MpeloMIICHuS,
U3MCHSIONIEMYCSl 10 3aKOHYy N = No + Ky, rae No u K — MOJMOXKHUTENbHBIE MOCTOSIHHBIC;

Y — KOoopAuHara. OHpe,Z[CJ'II/ITe TPACKTOPHUIO JIyda CBCTA B CpC/cC.

Togvluennsiii ypogens
3amanue 3.
JIyd magaer mox yraom 60° Ha mmockomapaienbHYIO IIACTHHKY M3 CTEKna (KpPOH).
KakoBa TomiHa MIacCTHHKY, €CJIM Ha BBIXOJE U3 HeE JIyd cMemiaeTcs Ha 2 cM?

Tema 15. BotnoBasi ontuka. UHTepdepennus u nuppaxuus ceera. ucnepeus u
MOJIAPU3aLHA CBeTa

Bapmunanr 1

ba3zoeuviii yposenw
3ananuel.

Ha ToncTyro CTEKISIHHYIO MJIACTHHKY, MOKPBITYI0 OY€Hb TOHKOM MJIEHKOH, KO3 PHUIIEHT
IpeIoOMIIEHHUs BellecTBa KOTOpoW paBeH 1,4, majaer HOpMalbHO MapajUiebHBINA My4YOK JTyden
MoHOXpomaTnueckoro ceera (A = 0,6 mxMm). OTpakeHHBI CBET MAaKCHUMaJlbHO OcJa0iieH
BeciencTBre uHTepdepeHuu. OnpenenuTe TONIMHY IIEHKH.

3ananue 2.
Ha mens (puc.) mupunoit a = 0,1 MM HOpMaJIbHO TMaaeT MapauIeIbHbIN TyY0K CBETa OT
MOHOXPOMATHYECKOT0 HUcTouHHKa (A=0,6MkM). Ompenenutps MmmpuHy | 1EeHTpasIbHOTO

MakcuMyMma B TU(PaKIMOHHON KapTHHE, MPOEUUPYEMOIl ¢ MOMOUIbIO JIMH3BI, HAXOIALIeCs
HEMOCPEACTBEHHO 32 IIEJbI0, HA 3KpaH, OTCTOSIIMHA OT JMH3BI HAa paccTossHUM L = 1 M.

Tlosviuennwiii yposens
3anmanue 3.

Ha mudpakumonnyoo pemierky, comepxamryto N=600 mTpUXoB HA MUJUIUMETp, Majact
HOpMaJIbHO Oenblii cBeT. CHEKTp MpOenHupyeTcs TMOMEIICHHONW BOJIM3W PEIIeTKH JIMH30W Ha
skpaH. OmnpenenuTh MHUPUHY D crekTpa mepBOro mopsjaka Ha 3KpaHe, €CIU PacCTOSHHE OT
JTUH3BI 10 9kpaHa L=1,2 m. ['panuinel Bunumoro crnekrpa Ay = 780HM, Ag= 400 HM.

Bapmuanr 2
bazoesuviti yposenw
3ananuel.
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Ha nudpakimonnyio pemeTKy oT pa3psaHoi TpyOKH, HAIIOJTHEHHOW IellieM, HOPMaJIbHO
najaer nmy4dok csera. Ha kakyro nmHuio A1 (B HaHOMETpax) B CHEKTPE TPEThEro MOpsIKa
HAKJIaJ{bIBACTCS KpAaCHAs JIMHUS TeIHs JUIMHOU BOIHBI A2 = 706 HM B CIIeKTpe BTOPOTro mopsiaka?

3amanue 2.

Ha TOHKuWI CTEKISHHBIA KJIMH B HAIPABJICHUM HOPMAJIM K €r0 MOBEPXHOCTH IaJaeT
MoHoxpomaTuieckuii cBeT (A=380 HM). OnpenenuTs yroia € Mexay MOBEPXHOCTSIMHU KIIHHA,
€ClIi paccTosiHue b Mexay CMEKHBIMH HHTEP(EPECHIIMOHHBIMA MUHMMYMaMH B OTPa)KCHHOM
CBETE PaBHO 6 MM.

Tlosviuennwiii yposens

3ananue 3.

[Tpu ocBeneHNy TUPPAKIIMOHHON PEIIETKH OEIBIM CBETOM CIIEKTPHI BTOPOTO U TPETHErO
MOPSIIKOB OTYACTH IEPEKPBIBAOT Apyr Apyra. Ha kakyro AJIuMHY BOJHBI B CHEKTPE BTOPOIO
MOpsIIKa HaKJIaAbIBaeTcs GuoneToBas rpanuna (4 = 0,4 MKM) CIIEKTpa TPEThETO MOPSIIKA.

Bapuant 3

ba3zoewiii yposenw
3ananuel.

Hudpakmmonnas pemerka cogepxut N = 200 mTpuxoB Ha 1 MMm. Ha pemerky magaer
HOpMaJIbHO MOHOXpoMaTuueckuii cBer (A4 = 0,6 MkM). MakcuMyM Kakoro HauOOJIBIIETro
HopsiJKa JaeT 3Ta pemerka?

3agaHue 2.

Ha ToHKuW CTEKISHHBIA KJIMH B HAMPABJICHUM HOPMAJIM K €ro MOBEPXHOCTH IaJaeT
MoHOXpomaTnueckuii cBet (A=600 um). Omnpenenuts yron € Mexay MOBEPXHOCTAMU KIIHMHA,
€CII PacCTOSHUE D MeXIy CMEXHbIMA HUHTEP()EPEHIMOHHBIMH MHHUMYMaMH B OTPa)KCHHOM
CBETE PaBHO 4 MM.

Tlogviuennwiii yposeHs
3ananue 3.
CKOJIbKO ITPUXOB HA KAXKIBIH MUJUTUMETP COJEPXKUT NU(PpaKIIMOHHAS PEIIeTKa, €CIU
npu HaONIOACHUM B MOHOXpoMatudeckoMm cBeTe(A=0,6MKM), MaKCHMyM IISTOTO TOpSAKa
OTKJIOHEH Ha yron ¢=18°7

Bapmuanr 4

ba3zoewiii yposenw
3aganuel.

Ceer ¢ A = 589 HM majmaeT HOPMaJbHO HAa JUPPAKIHOHHYIO PEHIETKY C MEepUOIOM
d = 2,5 mxM, comepxarryto N = 10000 wrpuxo. HaiiauTte yrinoByro muprHy JU(PaKIIHOHHOTO
MaKCHMyMa BTOPOTO MOPSIJIKA.

3ananue 2.

[Tyuok monoxpomatnueckux (A=0,6 MKM) CBETOBBIX BOJIH MajaeT moj yrioMm &1=30° Ha
HaXOJISIIIYIOCS B BO3AyXe MbUIbHYIO IUieHKy (N=1,3). Tlpu kakoit HamMeHbled TonmmHe d
IUIGHKA OTpPaXCHHBIE CBETOBBIE BOJIHBI OyIyT MaKCHUMalbHO OciabjeHbl WHTepepeHIuen?
MakcuMallbHO YCHIICHBI?

Tlosviuennwiii yposeHs
3ananue 3.

Ha Tonkwmii crexknsanupil kiuH (N =1,55) nagaeT HOpMaJIbHO MOHOXPOMATUYECKUI CBET.
JIByrpaHHbIi yrosl o MeXJy MOBEPXHOCTSAMHU KinMHA paBeH 2'. OnpeaenuTs JUIMHY CBETOBOMU
BOJIHBI A, €ClIM pacCTosiHMe D Mexay cocemHUMH HHTEPPEPECHIMOHHBIMA MAaKCHMyMaMH B
OTpa)XeHHOM cBeTe paBHO 0,3 MM.

60



Bapuanrt 5
basoevii yposenw
3amanuel.
Ha mpuipHyto mienky (N=1,3), Haxondiryrocss B BO3AYyX€, NAAaeT HOPMAJIbHO ITY4OK
aydeii Oeoro ceeta. [Ipu kakoii HauMeHbIICH TommMHe 0 IUIEHKH OTPaKEHHBIA CBET C JTHHOM
BonHBI A =0,55 MKM OKa)€TCsS MAKCHMAJIBbHO YCUIIEHHBIM B PE3yJIbTaTe MHTEP(EPEHIINH.

Samanue 2.

Ha mudpakumonnyio pemerky, comepxamyio N = 100 mrpuxoB Ha 1 MM, magaer
HOpPMaJIbHO MOHOXPOMAaTHUYECKMI CBeT. 3puTeiibHas Tpyda CHEKTpOMETpa HaBelEeHa Ha
MaKCHMYyM TPEThEro nopsiaxka. UtoOsl HaBecTH TpyOy Ha Ipyroil MaKCUMYyM TOT'O )K€ MOpsI/IKa, €€
HYXXHO IIOBEpHYTb Ha yroi A¢ = 20 °. Onpenenure AIMHY BOJIHBI cBeTa A.

Tlosviwennsiii yposens
3amanwue 3.
JIByrpaHHbIil yroia crekissHHoro kiumHa paseH 0,2'. Ha kiIMH HOpMallbHO K €ro
MOBEPXHOCTH TaJaeT MYYOK JIydeii MOHOXPOMAaTHYECKOTO CBETa ¢ JIMHON BONHBI A=0,55 MKM.
Omnpenenuth mmpuny b nHTEpdHEpEeHIIMOHHOI TTOJIOCHL.

Bapuanr 6

baszoswiii yposens
3ananuel.

B ombite FOHra paccrosiaue d mexay tensmu pasro 0,8 mm. Ha xakom paccrosiauu | ot
IIeNeH CIeyeT pacloioKHUTh IKpaH, 4To0bI mmpruHa b nHTEepdhepeHIIMOHHON TIOT0CH OKa3alach
paBHoOIi 2 MM? (1=640 HM).

3ananue 2.

Paccrosiane d Mexay qByMsi KOT€pEHTHBIMH HcTOYHHKaMu cBeta (A=500 um) paBHo 0,1
MM. PaccrostHue b Mexay MHTepEpeHIIMOHHBIMU TIOJIOCAMU Ha DJKpaHe B CpeIHed 4YacTu
uHTep(EpEeHIIMOHHONW KapTHUHBI paBHO 1 cM. OmpeaenuTts paccTosHUe | OT MCTOYHHMKOB 10
JKpaHa.

Tlogviuennviii ypogeHs
3amanue 3.
Ha mens mumpunoit 0,05 MM nmagaer HOpMajabHO MOHOXpomarudeckuit cser  (4=0,6
MKM). Omnpenenuts yroia ¢ MeXIy TNepBOHAYAIGHBIM HANpaBlIEeHHEM IIy4Ka CBETa |
HaIlpaBJICHNEM Ha YETBEPTYIO TEMHYIO AU (PPAKITMOHHYIO MOJIOCY.

Bapuanr 7

baszoswiiti yposens
3ananuel.

Hudpakimonnas pemerka coaepkut N=200 mrpuxoB Ha 1 mm. Ha pemerky magaer
HOpMaJIbHO MOHOXpoMaTHueckuii cBeT (A =0,6 MxM). MakcuMyM Kakoro HanOOJIBIIETO MOPSIKa
JIaeT 3Ta penierka?

3ananue 2.

Ha y3kyro menp nmagaer HOpMaJbHO MOHOXPOMAaTHYECKHM CBET. YTOJI ¢ OTKIOHEHHUS
IyYKOB CBETa, COOTBETCTBYIOIIMX BTOPOM CBETJION MU(PAKIMOHHOM Tojoce, paBeH 1°.
CKONBbKUM JUITMHAM BOJIH Na/IAl0IIEr0 CBETa paBHA LIMPUHA IIETu?

Tlogviuennwiii yposeHs
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3ananue 3.
C nomorisio AudpaKHOHHON perreTky ¢ meproaom d =20 MkM TpeOyeTcst pa3pelinTh
nyonet Hatpus (A1 = 589 um u A2 = 589,6 M) B criekTpe BToporo nopsiaka. [Tpu kakoi
HauMEHbIIEH JUIMHE PEUIETKU 3TO BO3MOKHO?

Bapuanrt 8
baszoswiti yposens
3amanuel.
Ceer ¢ A = 589 HM majmaer HOpMaIbHO Ha MU(PPAKIMOHHYIO PEIIETKY C MEPHOIOM
d = 2,5 MM, cogepxkairyto N = 10000 mrpuxoB. Haiiure yriioByro mupuHy TUppaKIHOHHOTO
MaKCHUMyMa BTOPOTr0 MOpsIKa.
3ananue 2.
Paccrosinne d mexny aByms wensmu B ombite IOHra paBro 1 mwm, paccrosiaue | ot
mieniei 10 3kpana paBHO 3 M. Omnpenenurts UIMHY BOJHBI A, HUCIYCKA€MOW HCTOYHHUKOM
MOHOXPOMAaTHYECKOTO CBETa, eciu MupuHa b monoc nnrepdepenin Ha 3kpane pasHa 1,5 M.

Tosvluennwiii yposeHs
3aganue 3.

[TocpenmuHe MeXIy TOYCUHBIM UCTOYHHKOM MOHOXPOMATHYECKOro cBera A=550 HM u
9KpaHOM HAxXOIUTCSA AuadparMa C KpPyribIM OTBepcTueM. JludpakiuoHHAs KapTUHA
HaOIOJaeTCs Ha JKpaHe, PacHoJIOKEHHOM Ha PAcCTOSIHUM 5 M OT HMCTOYHHKA. Omnpenenure
paamyc OTBEPCTHS, NMPU KOTOPOM MEHTP JU(PPAKIHOHHBIX KOJEI, HAOII0JAaeMbIX Ha JKpaHe,
Oynet HanboJiee TEMHBIM.

Bapuant 9
ba3zoewiii yposenw
3ananuel.
Haiitu Bce mmnbl BomH Buaumoro cera (ot 0,76 mo 0,38 Mkm), KOTOpbIe OYIyT:
1) MakcMManbHO YCUJIEHBI; 2) MaKCUMaldbHO OCJIA0NEeHBl TPH ONTUYECKOW pPa3HOCTH
xo0J1a A UHTepPEpUPYIOLIUX BOJIH, paBHOU 1,8 MKM.
3ananue 2.
Ha mens mmpunoit a=0,1 MM magaer HOpPMalbHO MOHOXPOMATHUYECKHUN CBET
(4 = 0,5 mxMm). 3a menpo moMerieHa coduparomias JInH3a, B (OKATLHOW TIOCKOCTH KOTOPOW

HaxoauTcs dKkpaH. YUto Oyner HaOiroAaThCs Ha JKpaHe, €CIU yroil ¢ IU(QpPaKLIUU paBeH:
1)177;2)43".

Togvluennsiii ypogens
3aganue 3.

[Tnockast cBeToBasi BOJIHA Ta1aeT HOPMAIBbHO Ha auadparmy ¢ KpyriabiM OTBepcTHeM. B
pe3yibTare TUGPaKIUA B HEKOTOPHIX TOYKAX OCH OTBEPCTHS, HAXOISIINXCS Ha PACCTOSHUAX D
OT €ro ICHTPa, HAOJIIOJAI0TCSI MAKCUMYMbl HHTeHCUBHOCTH. 1) Tonyunts Bunx Gyukiuu b=f (r,
J, N), TOAe r-paguyc OTBEPCTHS; A - JUIMHA BOJHBI, N-4KCI0 30H DpeHenst, OTKPhIBAEMBIX IS
JAHHOW TOUYKHM ocu OoTBepcTHs. 2) CrmenaTh TO K€ caMOe I TOYEK OCH OTBEPCTHUS, B KOTOPBIX
HAOII0IAI0TCS MUHUMYMBI HHTEHCUBHOCTH.

Bapuant 10

ba3zoeuviii yposenw
3ananuel.

JudpaknroHHass pemieTka OCBEIICHa HOPMAJIbHO TMaal0IMUM MOHOXPOMATUYECKHM
cBeToM. B nudpakunoHHoN KapTHHE MAKCUMYM BTOPOTO MOPsAIKA OTKJIOHEH Ha yron ¢ 1 =14°.
Ha kaxoit yros ¢ 2 OTKJIIOHEH MaKCUMYM TPETHETo MopsiaKa’?

3amanue 2.
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Ha nudpakunonnyro pemierky, conepxamyio nN=400 mrpuxoB Ha | MM, magaer
HOpMaJIbHO MoHOXpomaTtudeckuii cBeT (A =0,6 Mxm). Haiitu oOmiee uncio audpakiimOHHBIX
MaKCHMYMOB, KOTOPOE JaeT 3Ta pemierka. OnpeaenuTs yroil ¢ Au(pakiuu, COOTBETCTBYIOLIHHA
MOCIEAHEMY MaKCUMYMY.

Togviuennviii ypoges
3ananue 3.
Kakoe HanmenbIiiee 9uciao Nmin IITPUXOB JOJDKHA COACPIKATh AU(PPAKIIMOHHAS PELICTKA,
9TOOBI B CIEKTPE 2-TO MOPsAKa MOXKHO ObLJIO BHIETh Pa3le/ibHO JBE JKEIThIC JIMHUUA HATPUS C
JuIMHAMH BOJH A1=589 M u 1,=589,6? KakoBa mnuHa | Takol pemieTKH, €CiM MOCTOSHHAS
pemeTku 0=5 MKkM?

Tema 16. KBanToBasi npupoaa u3jaydeHust

BapuanTt 1

ba3zoeuviii yposenw
3ananuel.

JUliHa BOJIHBI, Ha KOTOPYIO HPUXOJUTCS MAaKCUMyM CIEKTPalIbHONH IUIOTHOCTU
SHEpPreTH4YecKoil CBETUMOCTH abCONIOTHO 4YepHOro Tena Amax = 0,6 Mkm.  Omnpenenute:
SHEPreTUYECKy CBETUMOCTh 3TOro Tena Rr.

3ananue 2.

PackajleHHast MeTajIMyYecKas MoBepXHOCTh S = 10 cm? usnydaer B 1 MuH sHepruio E =
4-10* JIx. Temmeparypa moBepxsoctu T = 2500 K. Haiinute OTHOIIEHHE JHEPreTHUECKHX
CBETHMOCTEH 3TOH MOBEPXHOCTU U a0COIIOTHO YEPHOTO TeJla NP JaHHOU TeMIlepaType.

Togvruennsiii ypogens
3amanwue 3.
®oton ¢ sHepruent ¢ = 0,25 M»>B paccesiics Ha cBOOOJHOM 3JEKTPOHE. DHEPrus &

paccessHHOrO (potoHa paBHa 0,2 M»aB. Onpenenuts yroiu paccestaus 6.

Bapmuanr 2

ba3zoesuiti yposenw
3ananuel.

JlnuHa BOJIHBI, HA KOTOPYIO TPHUXOAUTCS MAKCUMyM CHEKTPAIbHOM TUIOTHOCTH
DHEPreTHUECKON CBETUMOCTH aOCONMIOTHO dYepHOro Tena Amax = 0,6 Mkm. Omnpenenure:
CIIEKTPATIbHYIO TIJIOTHOCTh DHEPTEeTUYECKON CBETUMOCTH IyT WM I4T, pPACCUMTaHHYIO Ha 1 HM
BOJIN3H Amax B CIIEKTPE U3JIYYSHHS] aOCOTIOTHO YEPHOTO Tea.

3ananue 2.

Bo ckonbko pa3 yBETWYHTCS MOIIHOCTh HW3JYYECHHs] YEPHOTO Tella, €CIU MaKCUMyM
DHEPruM M3IYYCHHs] CMECTUTCS OT KpPacHOW TpaHUIIBI BUIAMMOIO CIEKTpa K ero (uOoJIETOBOM
rpanuie?

Tlosviuennwiii yposeHn
3ananue 3.

CnytHuk B ¢popMe 11apa ABMXKETCS BOKPYT 3eMJIM Ha TaKOW BBICOTE, YTO IOTJIOIIEHUEM
COJIHEYHOTO CBeTa B aTMocdepe MOXHO mpeHeOpeub. [uamerp cnytHuka d = 40 m. 3Has
comHeunyIo noctosaHyo C=1,4 xJ[/M?-C ¥ IPUHUMAS, YTO HOBEPXHOCTh CITYTHHKA TIONHOCTHIO
OTpa’kaeT CBET, ONPEEIUTh CHITY JaBlieHHs F coHeYHOro cBera Ha CIyTHUK.

Bapuanr 3
ba3zoewviii yposenw
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3ananuel.

Onpenenure cuily CBETOBOIO JaBJIEHUS COJIHEYHBIX Jy4el NEepHeHIUKYISIPHBIX
noBepxHocTH Ha miomans 100 M? , ecnum ko>hOMIUMEHT OTpaxeHus iydel pasen 0,2 u
conHeunas nocrosuHas 1,4-10° Br/m?. (ColHeuHOM TIOCTOSIHHOM Ha3bIBAaeTCS BEJNUMHA, PABHAS
MOBEPXHOCTHOW TUIOTHOCTH IMOTOKAa 3HEpruu m3nydeHus CojHIa BHE 3€MHOM aTMocdepsl Ha
cpenHeM pacctosHuu oT 3emun 10 ComnHIa).

3ananue 2.

Ha nmnatuHOBYyI0 MiacTMHKY majgaeT yiabTpaduoiaeToBoe uinydeHue. s npekpaiieHus
dororddexra HyKHO PUITOKUTH 3aepkuBatomnee Hanpspkenue U = 3,7 B. Eciu mmatuHOBYO
IUTACTUHKY 3aMEHUTh IUIACTUHKON M3 JAPYyroro MeTajia, TO 3aJepiKHUBAIOIIee HalpsbKeHHE
HYXHO yBennuuTh 10 U2 = 6 B. Omnpenenure paboTy BbIXoAa (B 3JIEKTPOHBOIBTAX) U3 BTOPOTO
MeTala.

Tlosviuennsiii yposersb
3ananue 3.
Kakas mons snepruu ¢orona npu 3¢ dexre KomnroHa npuxoanuTcst Ha 3JI€KTPOH OTIAYH,
eci hoToH mpereprien paccestHue Ha yrou 6 =180°? DHeprus ¢ (oOTOHA 0 paccessHHUS paBHA
0,255 M»B.

Bapuanr 4
ba3zoewiii yposenw
3ananuel.
Onpenenure MaKCUMaJIbHYIO CKOPOCTh 3JIEKTPOHA, BBIPBAHHOI'O C MOBEPXHOCTU METajlia
y-KBaHTOM c 3Heprueit 1,53 M»sB.
3ananue 2.
OO6ny4eHue 1uTHeBoro (oToKaToAa MPOU3BOAUTCS (PUOIETOBBIMU JTydaMH, AJIUHA BOJIHBI
koTopeIx paBHa 0,4 MkMm. Onpenennure cKkOpocTh (HOTOINEKTPOHOB, €CIIU JJIMHA BOJIHBI KPAaCHON
rpanuib! Gorosddexra st auThs paBHa 0,52 MKM.

Togvluennsiii ypogens
3anmanue 3.
JllaBnenue p MoHOxpomaTuueckoro ceta (A =600 HM) Ha YepHYIO MOBEPXHOCTb
pacmoI0KEHHYI0 TIepIIeHIUKYIApHO MaaatomuM aydam, paBHo 0,1 mklla. Onpenenuts yncno N
(oTOHOB, MayaromKX 3a BpeMs t=1 ¢ Ha TOBEPXHOCTH MIIONIAIBI0 S=1 cM?

Bapmuanr §
basoeuviii yposenw
3amanuel.
Ha 3auepHeHHYI0 TOBEpXHOCTh HOPMAIIBHO MaJaeT MOHOXPOMATHUECKUN CBET C ATMHOU
BoTHEI 0,65 MKM, pon3Bos faBnerne 5-107° IMa. OnpenenuTe KOHIEHTPAIHIO GOTOHOB BOIH3H
TIOBEPXHOCTH M 9HCII0 OTOHOB, Mafaromx Ha miomans 1 M2 B 1 c.

3ananue 2.
Onpenenuth AAUMHY BOJHBI A (oTOHA, Macca KOTOpOro paBHa Macce Mokos: 1)
AJIEKTPOHA; 2) MPOTOHA.

Tlosviuennwiii yposeHs
3ananue 3.
B sBnenun Komnrona sHeprus nanatouiero ¢orona £ pacnpeaensiercsi IOPOBHY MEXKIY
paccestHHBIM (DOTOHOM M DJIEKTPOHOM OT/Aa4u. YTon paccessHus 6= m/2. Haligure sHEepruro u
UMITYJIBC PacCeSHHOTO (POTOHA.
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Bapuanr 6

basoevii yposenw
3amanuel.
®oton ¢ ummynscoM 5,44-1022 kr-m/c ObLT paccesH Ha CBOOOJHOM DIEKTPOHE HA yrol
30° B pesynbrare addexra Komnrona. Onpenennure UMITyJIbC pacCesHHOTO (oToHA.
3ananue 2.
Onpenenuts 3Heprur0 E, Maccy M u UMOyiabC P (HOTOHA, KOTOPOMY COOTBETCTBYET
JuinHa BoJHBI A = 380 HM ((hroneToBas rpaHUIIa BUAUMOTO CIEKTPA).

Tlosviuennsiii yposersb
3amanue 3.
Onpenenuth UIMHY BOJHBI A (JOTOHA, UMIYJIHC KOTOPOTO PAaBEH MMITYJILCY JJICKTPOHA,
obnanarontero ckopoctsio V =107 m/c.

Bapuanr 7

basosuviii yposenw
3ananuel.

®oroH ¢ sueprueit 0,51 MsB B pe3ynbrare KOMOTOHOBCKOTO PacCEsTHHsI OTKIOHUIICS Ha
yrout 180°. Onpenenure A0TH0 YIHSPTHH B MPOIICHTAX, OCTABIIYIOCS Y PACCESTHHOTO (DOTOHA.

3agaHue 2.

Temneparypa uepHoro Ttena paBHa 2 kK. Omnpenenuts: 1) CnekTtpaiabHyHO IUIOTHOCTD
sHepreTudeckoi cetumoctd (I7) And JMHBI BodHBI A =600 HM. I[lpuHATH, YTO CpenHss
CHEKTpaJibHasl IUIOTHOCTh JHEPreTHYEeCKOW CBETUMOCTH Tela B OSTOM HMHTEpBajle paBHA
3HAYCHUIO, HAWJICHHOMY /1Sl BOJTHBI A= 600 HM.

Tlogviuennwiii yposeHs
3ananue 3.
Ha mnosepxHocTh nuTHs nagaer MoHoxpomartuueckuil cBeT (A =310 Hwm). YUtoOBI
IPEKPATUTh AMHUCCHIO  JJIEKTPOHOB, HYKHO TNPUJIIOKUTh  3aJEP’KUBAIOLIYI0  PAa3HOCTh
norenuanoB U He menee 1,7 B. Onpenenuts paboTy BbIxosaa A.

Bapuanr 8
ba3zoeuviii yposenw
3ananuel.
Kpacnas rpanuna ¢otosddexra nns nunka Ag=310 HM. OmnpeneianTb MakCUMaJlbHYIO
KMHETUYECKYI0 AHEPrUI0 Tyax (POTOIIEKTPOHOB B AJIEKTPOH—BOJIBTAX, €CIM HA LMHK MaJaeT

CBET ¢ JUIMHOU BOJHBI A =200 HM.
3ananue 2.
Onpenenutb MAKCUMAITBHYIO CKOPOCTh Vmax (DOTORIEKTPOHOB, BRIJIETAIOIINX U3 METaslia
npu 00JydeHuu ero y - poronamu c 3ueprueit £=1,53 M»aB.

Tlosviuennwiii yposeHs
3amanue 3.

BcenenctBue  m3MeHEHHS TEMIEPAaTypbl a0CONIFOTHO YEPHOTO Tella MaKCHUMyM
CHEKTpaNbHOM MIOTHOCTH (R) T)max cMecTmiics ¢ A1 =2,4 Mmkm Ha A= 0,8 mxm. Kak u BO
CKOJIBKO pa3 U3MEHWJIach dHEPreTHIecKas CBeTUMOCTh R, Tema m MakcuMmalnbHas CIEeKTpalbHas
MJIOTHOCTh SHEPreTUYECKON CBETUMOCTH?

Bapuanr 9
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basoevii yposenw

3amanuel.

MaxkcuManbHasi CKOPOCTh Vmax (POTORJIEKTPOHOB, BBUICTAIONIMX M3 MeTajla MpH
ob6sydeHuu ero ¥ -¢hoToHamu, paBHa 291 Mwm /C. Onpeaenuth 3Hepruto € (GOTOHOB

3ananue 2.

[Ipu yBenuyeHUM TEPMOAMHAMHYECKON TeMIepaTtypbl 7 4epHOro Tenia B JiBa pas3a UIMHA
BOJIHBI Am, Ha KOTOPYIO MPUXOAWTCS MaKCHMyM CIIEKTPaTbHOW IJIOTHOCTH JHEPreTHYCCKON
cBeTUMOCTU (R) T)max, yMeHbImiaach Ha AA=400 um. OnpeaenuTh HAYalIbHYI0 U KOHECYHYIO
temnepatypbl 71 u 1>.

Tlosviwennsiil yposensb
3ananue 3.

DTaloH eIWHUIBI CUJIbl CBETa — KaHesa — MPEeACTaBIsAeT cOOON MOMHBINA (M3Tydaromui
BOJIHBI BCEX JUIMH) M3IydaTelb, MOBEPXHOCTh KOTOporo miomams S = 0,5305 mm? umeer
temneparypy t 3arBepaeBanus miatusbl, paBHyo 1063 °C. OmnpeaenuTb MOIIHOCTH P
U3ITy4yaTens.

Bapuant 10

ba3zoewiii yposenw
3ananuel.

MakcumanbHas CIICKTpaJIbHAasA IIJIOTHOCTb 3HepFeTHq€CKOﬁ CBCTHUMOCTH (RX,T) max

uepHOTO Tena pasHa 4,16-101 Br/m2. Ha kakyio 1uHy BOIHBI Am OHA IIPOXOUTCS?
3agaHue 2.
Temneparypa uepHoro tena paBHa 2 kK. Onpenenuts: DHEPreTHYECKYI0 CBETUMOCTh Ri
B MHTEpBajie JIMH BOJH OT A1 =590 HM 110 A2 = 610 HM. [IpuHATH, YTO CpeAHss CIEKTpaabHas
MUIOTHOCTh SHEPreTUYEeCKOW CBETHUMOCTH Tella B 9TOM MHTEpBaje paBHA 3HAUYCHUIO, HAUJIEHHOMY
115t BOJHBL A= 600 HM.

Tlogviuennwiii yposeHs
3ananue 3.
Onpenenutb MAKCUMaJIbHYIO CKOPOCTh Vmax (DOTO3JIEKTPOHOB, BBIJIETAIOIINX U3 METaslla
npu o0IydeHuu ero y - potoHamu ¢ sHeprueit £€=1,82 MaB.

Paznen 6. DiieMeHTHI KBAHTOBOM MeXaHUKH M siiepHOil Gpu3nku

Tema 17. KBaHTOBOMeXaHUYECKAs TEOPHUs BOJOPOAHOI0 aToMa. JJjieMeHThI COBpe-
MEHHOH (PM3MKH aTOMOB M MOJIEKY.J1

bas3zoswiii yposens
3amannel.
Onpenenutb SHEPTUIO, MAcCy M MMITYJIbC (DOTOHOB BUIUMOTO CBETa C JJIWHOW BOIHBI
500 aM.
3amanue 2.
Ol-4acTUIla JBWIKETCS IO OKPYXHOCTH paguycoM 8,3 MM B OJHOPOJHOM MarHHUTHOM

oJie, HaNpsHKEHHOCTHIO 18,9 KA/M. OnpenenuTs NIUHY BOJHEI ¢ bpoiins ayis O-4acTHIlbl.

Tlosviuennwiii yposeHs
3ananue 3.
PenTrenoBckoe u3nydeHue AJMHOM BONHBI A=55,8 mM paccenBaercsi MIMTKON rpadura
(xomnToH-3(Pexr). OnpenenuTs UIMHY BOJHBI A  cBeTa, paccesHHoro mox yriaom 6 = 60°
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K HAMpaBJICHUIO MaIAI0IIETo MyYKa CBeTa.
Bapuant 2
baszoevuii yposenw
3amanuel.
Kakas gacrora kone0aHUN COOTBETCTBYET KpPAaCHBIM JIy4aM BHJIMMOIO CBETa, JIMHA
BOJIHBI KOTOPHIX 7,6 - 107 M?
3ananue 2.
3apsiKeHHas 4acTulla, yCKOPEHHAsi pa3HOCThIO noTeHanoB 200 B, uMeer 1JiMHY BOJIHBI
ne bpoitns 2,02 nm. HaliTu Maccy 4acTuiibl, €ClIM €€ 3apsii YUCICHHO PAaBEH 3apsi1y 3JIEKTPOHA.

Tlogvluennsiii yposens

Haiitu nuny BonHBI e Bpoiins mjis 3JaeKTpoHa, MMEIONIETO KHHETHYECKYIO IHEPTHIO
10x3B.

3ananue 3.

Ha 3epkanblie ¢ HI€albHO OTPaKaIoMIell MOBEPXHOCTBIO MIomanpio S =1,5 cm? mamaer
HOPMAJIBHO CBET OT AJIEKTPUUECKON Ayru. ONnpenenuTb UMITYJIbC p, MOJIYYEHHBIM 3epKaJIbLIEM,
€CJIM TIOBEPXHOCTHAsl IUIOTHOCTh TOTOKA W3Jy4yeHHUs ¢, MaJalolero Ha 3epKajblie, paBHA
0,1 MB1/M? , MPOJOIKUTEIBLHOCTh 00mydeHus t=1 c.

Bapuant 3
ba3zoewiii yposenw
3ananuel.
Ornpenenutb YHEPTUI0 POTOHOB, COOTBETCTBYIOIIUX Haubosee MIUHHBIM (A = 0,75 MKM)
1 HanOosiee KOpoTKuM (A = 0,4 MKM) BOJIHAM BHIMMOM YacTH CIIEKTpA.
3ananue 2.
JlnuHa BONHBI KENTOrO CBeTa B BakyyMe pasHa 5,9 - 107 M. Kaxopa uactora koneGanuii
B TaKoOil BoJHE?

Tlogviuennwiii yposeHs
3ananue 3.
Macca aBmKyIIerocsi JIeKTpoHa B 2 pasza OoJblle Macchl Mokos. OnpenenuTs IJIUHY
BOJIHBI Jie Bpoiins Amst TaKoro 3JIeKTpoHa.

Bapmuanr 4
ba3zoeuviii yposenw
3ananuel.
DHeprus dotona pasHa 6,4 - 1071 JIx. Onpenenurte yacToTy KoNeOGaHMIA IS 3TOTO
U3JIy4eHus: U Maccy GOTOHa.
3ananue 2.
Kunernueckass 3Heprust J1€KTpOHA paBHA YABOCHHOMY 3HAUEHHUIO €r0 SHEPTUU IOKOS.
Beruncnuts 1nuHy BOJIHBI 1€ Bpoiins i1 Takoro 3J1eKTpoHa.

Tlosviuennwiii yposeHs
3ananue 3.
JlaBnenue p MoHoxpomaTHueckoro ceta (A =600 HM) Ha YepHYIO IOBEPXHOCTb
PAcIIONIOKEHHYIO MEPIEeHANKYIISIPHO MagaromuM aydam, pasHo 0,1 mxIla. Onpenenuts uncno N
(oTOHOB, MaTaroKX 3a BpeMs t=1 ¢ Ha TTOBEPXHOCTH MIONIAIBI0 S=1 cM?

Bapmuanr 5
Basoeutii yposens
3ananuel.
Dueprus GoToHa pasHa 2,76 - 10™° Jlx. Onpenenuts mMaccy 1 uMIyibe GoToHA.
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3ananue 2.
DnekTpoH obyamaeT kuHeTH4Yeckoi sHepruei 1,02 MaB. Bo ckonbko pa3 m3MEHHUTCS
JUTMHA BOJIHBI Je Bpoiissi, eciin KuHEeTH4YeCcKas SHEPTHsl JIEKTPOHA YMEHBIIUTCS BABOE?

Tlogvluennsiii yposens
3ananue 3.
Onpenenuts IIMHY BONHBI A (JOTOHA, UMITYJIBC KOTOPOT'O PaBEH UMITYILCY JIEKTPOHA,
o0J1agaromero ckopoctpio V =107 m/c.
Bapuanr 6

ba3zoswiii yposens
3amanuel.
Haiigure maccy, sHeprur0 M UMNYJIbC (OTOHA, COOTBETCTBYIONIETO PEHTTEHOBCKOMY
W3JIYYEHHUIO C JUTMHOM BOIHBI 1,5 - 10710
3amanue 2.
Onpenenuts IIMHBI BOJH 1 bpoilis  — yacTuiibl ¥ IpOTOHA, IPOIIEIIINX OJIUHAKOBYIO
pa3HOCTh NMOTEHIIMAJIOB, paBHYIO 1 KB.

Togvruennsiii ypogens
3ananue 3.
Onpenenuts JUIMHY BOJHBI A, Maccy M U ummynibc P ¢oToHa ¢ sHeprueit & =1 M»sB.
CpaBHUTH Maccy 3TOro (POTOHA C MACCOU MOKOAIIETOCS SJIEKTPOHA.

Bapuanr 7
baszoswiii yposens
3ananuel.
Haiitu nnuHy BOJIHBI M 4acTOTy H3Iy4YeHHs, Macca (POTOHOB KOTOPOTO paBHa Macce
nokos 31ekTpoHa. Kakoro tumna 3to uzny4yenue?
3ananue 2.
[Iporon oOnamaer kuHeTHueckodl sHeprued 1 k3B. Omnpenenauts OMOIHUTENBHYIO
HHEPIUI0, KOTOPYIO HYXHO €My COOOLIUTH I TOro, 4roObl JJIMHA BOJHBI Je bpoitns
YMEHbIIINJIAch B TPH paza.

Tlogviuennwiii yposeHs
3ananue 3.
Kakyro yckopsromyro pa3HOCTh NOTEHLIUATIOB JOJKEH MPOUTH IPOTOH, YTOOBI IJIMHA
BOJIHBI Ae bpoiins 6bi1a paBHa: 1) 1 HM; 2) 1 nm?

Bapuanr 8
ba3zoeuviii yposenw
3ananuel.
C Kkakoil CKOpPOCTBIO JIOJKEH JIBUTaThCSl DJIEKTPOH, YTOOBI €ro MMIYJIbC ObUI paBeH
MMITYJIbCY (POTOHA M3TYdEHHs C JIIMHOM BomHbI 5,2 - 107 M?

3ananue 2.
Bprunciute qiuHy BOJHBI A€ Bpoilsist st AiEeKTpoHaA, MPOMIEAUIErO YCKOPSIOIIYIO
pa3HOCTh MOoTeHIManoB 22,5 B.

Tlosviuennwiii yposens
3amanue 3.
Kakoii umnynsc momxkeH uMeTh (OTOH, YTOOBI €ro Macca Oblla paBHAa Macce TMOKOS
3JIEKTpOHA?
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Bapuant 9

ba3zoewviii yposenw
3ananuel.
Kakyro snepruto nomxeH umeTh (OTOH, YTOOBI €ro Macca Obula paBHa Macce MOKOs
AJeKTpoHa?

3ananue 2.
C kakoll CKOpOCTbIO JIOJDKHA JIBUraThCs 0 — YacCTHIA, 4TOOBI €€ MMITyJbC ObLI paBeH
UMIynbey GoToHa ¢ amuHON BoHBI 520 HM?

Tlosviwennsiii yposens
3ananue 3.
Onpenenuth yroy ¢, Ha KOTOPBIA OBUT paccesiH - KBaHT ¢ 3Hepruen & =1.53 MaB npu
s dexre Komnrona, ecnu kuHeTHyeckasi sHeprust anekTpona otaaun 7=0.51 MaB.

Bapuant 10

basoeuviii yposenw
3ananuel.
Onpenenutb [JIMHY BOJIHBI, COOTBETCTBYIOLIYIO 4YETBEPTOW CIEKTPAIBbHON JIMHUU B
BUJIUMOI 00JIACTH CIIEKTpa aToMa BOJIOPO/IA.
3agaHue 2.
MaxkcuManbHas CKOPOCTh Vmax (OTORJIEKTPOHOB, BBUICTAIOIIMX W3 MeTalla TIpU
o0nyyenuu ero y-poronamu, paBua 291 Mm /c. Onpenenuts SHEPTHUIO €- POTOHOB.

Tlogviuennwiii yposeHs
3amanue 3.
Onpenenuth 3HEprHI0 F, MacCy M © UMOYIbC P (HOTOHA, KOTOPOMY COOTBETCTBYET
mHa BoHBI A = 380 HM ((uoieToBas rpaHuIa BUAMNMOTO CIEKTPA).

Tema 18. OcHOBBI (PU3MKH ATOMHOTO s1Apa. DjieMeHTapHbIe YaCTULIBI

ba3zoeuviii yposenw
3ananuel.
Anbda-yacTuiia HaXoAUTCs B OECKOHEUHO ITYOOKOW OJIHOMEpPHOH MOTEHIMAIbHOM sIMe.
YeMy paBHa MIMPUHA SIMBI, €CIIM MUHUMAIIbHAS SHEPTUS YaCcTUIIbI cocTaBisgeT 6 MaB?
3ananue 2.
OHeprus cBsi3u Ecp siipa, COCTOALIETO M3 JBYX NPOTOHOB M OAHOIO HEHTPOHA, paBHA
7,72 MaB. Onpeaenuts Maccy My HEUTPAIIBHOTO aTOMa, UMEIOLIETO 3TO SAPO.

Tlosviuennwiii yposeHs
3ananue 3.
OnpenenuTs a) SHEPTUIO CBA3M HEWTpPOHA M MpoToHa B sape 2INe; 6) sHepruio, HeOOXOAUMYIO IS

pa3aciieHus aapa 160 Ha YCThIPC OJAUHAKOBBIC YaCTHUIIBI.

Bapmuanr 2
ba3zosviii yposens
3amanuel.
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DJNEeKTPOH HAXOAUTCS B OECKOHEYHO TJIYOOKOH OJHOMEpPHOW MOTEHIMAILHON sMe
mupuHor 0,1 HM. BBIYMCINTE AJIMHY BOJIHBI U3JyYEHHUS IIPU MIEPEXOJIE JIEKTPOHA CO BTOPOTO Ha
IIEPBBII YJHEPreTUYECKUNA YPOBEHb.

Samanue 2.

[Iporon HaxomauTcs B OCECKOHEYHO TIYyOOKOW OJHOMEPHOW TMOTEHIMAIBHON sMe
mpuHoi 0,01 nM. Bel4UCIUTD JIMHY BOJIHBI U3JTYYEHUS TIPH MEPEXOJE MPOTOHA C TPETHETO HA
BTOPOU SHEPIeTUYECKUI YPOBEHD.

Tlosviuennwiii yposens

3amaunue 3.
OnpenenuTh MOTEHIMAIBHYIO /1, KHHETHYECKYI0 1 ¥ TOJHYIO E SHEPrUH DJICKTPOHA,
HAXOJIAIIET0Cs Ha TIEPBO OpOUTE aTOMa BOAOPOIA.

Bapuanr 3

baszoswiii yposens
3ananuel.

Yactuia HaxoauTcss B OECKOHEYHO TJIyOOKOH OJHOMEpPHOW MOTEHLMAIbHOM sMe
mupuHOH | B OCHOBHOM COCTOSHHMHM. B KakuMxX TOYKaX sIMbl IUIOTHOCTH BEPOSITHOCTH
0oOHapy’KeHHsI YaCTUIIbI COBMAJIAET C KJIIACCUUECKOM MIIOTHOCTHIO BEPOSITHOCTHU?

3ananue 2.

Onpenenuts Maccy M, HEMTPaAIBHOIO aTOMa, €CIIU PO 3TOTO aToMa COCTOUT U3 TPex

IIPOTOHOB U JIByX HEUTPOHOB U 3HEPIUs CBSI3U Ec; ipa paBHa 26,3 MaB.

Tosviwennwii yposens
3amanue 3.
VYroun paccessaust 6 potona pasen 90°. Yron otaaun ¢ snekrpona paseH 30°. Onpenenutsb
SHEPTHUIO & MaJaroIiero GoToHa.

Bapmuanr 4

ba3zoewiii yposenw
3ananuel.

Yactuma HaxoauTcs B OECKOHEYHO TJIyOOKOW OJHOMEPHOW TMOTEHIMAIBLHON siMe
HIMPUHOW B OCHOBHOM COCTOSIHUM. UYemy paBHO OTHOIIEHHE IIJIOTHOCTU BEPOSTHOCTHU
0OHapy>XEHHS YaCTUIIBI B LIEHTPE SIMBI K KJIACCUUECKOU MIIOTHOCTU BEPOSITHOCTH?

3ananue 2.
Onpenenutsd nedext Maccsl AM U 3HEPTHUIO CBSI3U Ecp s7Ipa aToMa TSXKEI0ro BOJA0poa.

Tlogviuennwiii yposeHs
3ananue 3.
Haiitu mMuHuManpHy0 SHepruto E, HEOOXOIUMYIO I yJAJICHHS OJHOTO TMPOTOHA W3

14
sapa azota 5 N .

Bapmuanr 5

baszoswiiti yposens
3ananuel.

Yactuma HaxoauTcss B OECKOHEYHO TIyOOKOH OZHOMEpHOW NOTEHIMAIbHON sMe
mmpruHOH | B mepBOM BO30YKICHHOM COCTOSIHUM. B KaKuX TOYKax SIMbI TNIOTHOCTH BEPOSITHOCTH
0oOHapy»XeHHs YaCTHIIbl MaKCHMalbHa, a B KAKMX — MUHUMaJIbHA?

3ananue 2.
Kakyro HauMeHblIyI0 S3HEPruio0 E HYXHO 3aTpaTHTh, YTOOBI OTOPBATh OJUH HEUTPOH OT
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14
sapa azora 5 N ?

Tlosviwennsiii yposensb
3amanue 3.
Bbop npexncrasnser coboit cMech ABYX U30TOIMOB C OTHOCUTENIbHBIMH aTOMHBIMUA MacCaMu
An=10,013 u Arx=11,009. Onpenenuts MaccoBbie 10U W1 U W2 IIEPBOTO U BTOPOT'O U30TONOB B
ecTecTBeHHOM Oope. OTHOCUTENbHAs aToMHas Macca Ar 6opa pasHa 10,811.

Bapuanr 6

ba3zoewviii yposenw

3amanuel.

Yactuiia HaXOAWUTCA B OECKOHEYHO TJIyOOKOH OJHOMEPHOW IOTCHIMAIBHON sMe
mpuHoi | Ha BTOpOM sHepreTmdeckoMm ypoBHE. OIpeneiauTh BEPOSTHOCTh OOHApYKEHHUS
yacTuIlbl B peaenax ot 0 go 1/3.

3amanue 2.

dotoH ¢ sHeprueit ¢ = 16,5 3B BIOWIT 3JIEKTPOH U3 HEBO30YKICHHOTO aTOMa BOJOPO/Ia.

Kakyto ckopocTh U OyAeT UMETh 3JICKTPOH BAAIU OT sapa aroMa?

Tosviwennwviu yposens
3amanue 3.
Ompenenutpy SHEprut0 E, KOTOpas BBIASIUTCS TpU OOpa3oBaHUM W3 TPOTOHOB U

o 4 o
HEUTPOHOB sziep renus , He maccoit m=1r.

Bapuanr 7

ba3zoeuviii yposenw
3ananuel.

Yactuna HaxoguTcss B OECKOHEYHO TIJIyOOKOM OJHOMEpPHOM MOTEHIMAIbHON sMe
wupuHoii | B 0CHOBHOM coctosiHuu. HaiiTi OTHOLICHHE BEpOSTHOCTEH HAXOXCHUS YaCTHUIIBI B
npezaenax ot 0 1o 1 /3u ot | /3 no 21 /3.

3ananue 2.
Kakyro HanMeHblyt0 3Hepruio E HY)XHO 3aTpaTUTbh, YTOOBI Pa3AEIUTh Ha OTAEIbHBIC

7 7
HYKJIOHBI S1Ipa 4 Li u 4 Be ? ouemy s supa Gepuiars 5Ta SHEPTUs MEHbBIIE, YeM IS sAapa
JIUTUA?

Togvruennsiii ypogens
3aganue 3.
Onpenenutsd JUIMHY BOJHBI A, COOTBETCTBYIOIIYIO TPETHEH CIIEKTPATbHOMN JIMHUU B CEPUU
bansmepa

Bapuanr 8

baszoswiiti yposens
3ananuel.

Yactuma HaxoauTcss B OECKOHEYHO TJIYyOOKOH OJHOMEpPHON MOTEHLUANIBHON sMe
mpuHoi |. BBIUHCIUTE OTHOIICHHE BEPOSATHOCTEH HAXOXKICHHUS YacTHUIBI B mpezenaax oT 0 1o
I/4 nyist mepBOroO M BTOPOTo YHEPTreTUYECKUX YPOBHEH.

3ananue 2.

12
Omnpenenuth yaenbHyo sHepruto cesi3u E siapa ,C .

Tlogviuennwiii yposeHs
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3ananue 3.

AtomHOe sapo, mornotuBmee y-poron (4=0,47 1nm), HpUNLIO B BO30YKIECHHOE
COCTOSSHUE U pacHajoch Ha OTAEJIbHbIE HYKJIOHBI, PpA3JIETEBIIMECS B pa3HbIE CTOPOHBI.
CymmapHasg kuHeTuueckasi sHeprusa 1 HykinoHoB paBHa 0,4 M»aB. OnpenenuTs HEPruro CBS3U
Es anpa.

Bapuant 9

baszoswiti yposens
3amanuel.

Yactuma B OECKOHEYHO TIYOOKOH, OZHOMEpPHOW MPSIMOYTOJBHON MOTEHUUAIBHOW sMe
mwupuHoi | HaxomuTest B BO30ykaeHHOM cocTosiHuH (N = 3). OnpenenuTh, B KAKUX TOYKAX SIMbI
IUIOTHOCTb BEPOSATHOCTH HAXOXKIEHUS 4YacCTULbl, HMMEET MAaKCHUMAJIbHOE M MHUHUMAJIbHOE
3HAYECHUS.

3ananue 2.

Kakyro yacTh Macchl HEUTPaJIbHOIO aTOMA IUTYTOHHS COCTABIISIET Macca €ro MEKTPOHHOU

0001104Kn?

Tosviwennwii yposens
3amanue 3.
Kakas mons snepruu dotona npu 3gdext Komnrona npuxoaurcss Ha 3JEKTPOH OTAuH,
ecnu (oTtoH mpeteprien paccessHue Ha yroua 6 =180°? DHeprus ¢ (oToHA A0 paccesHUsS paBHA
0,255 M»aB.

Bapuant 10
baszoswiii yposens
3ananuel.
3Has nocTosHHY0 ABoraapo Na, omnpenenuts Maccy Ma HEHTpaJbHOrO aToMa yriepoja
12C i maccy M, COOTBETCTBYIONTYIO YIIIEPOIHON €IMHHUIIE MACCHL.
3ananue 2.
X7op TpeAcTaBisieT CcO0OM CMeCh JBYX HW30TOMOB C OTHOCHUTEIBHBIMU ATOMHBIMH
Maccamu 4r1=34,969 u Ar2=36,966. BIunCINTh OTHOCUTENIBHYIO aTOMHYIO Maccy Ar XJIopa, €Clin
MaccoBbI€ J10JI1 W1 U W2 TIEPBOTO U BTOPOTO U30TONOB COOTBETCTBEHHO paBHbI 0,754 u 0,246.

Tlogviuennwiii yposeHs
3ananue 3.
Ompenenutb SHEPTUIO Ecz, KOTOpask OCBOOOJUTCS MPH COCTWHEHUU OJHOTO MPOTOHA U
JIBYX HEUTPOHOB B @TOMHOE S]IpO.

1. Kpurepuu oneHuUBaHUSA KOMIETEHIUH

Onenka «OTIMYHO» — BBICTABIIETCA  CTYNEHTY, IIOKa3aBIIEMYy BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS BOIPOCOB KOHTPOJIBHOM pabOThl M yMEHUE YBEPEHHO
MPUMEHSTh WX Ha MPaKTHKE IIPU PEIIeHUH 3a7a4 6a30BOro U MOBBILIEHHOTO YPOBHEH.

OneHka «XOpouo» — BBICTABIISETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MaTephall, YMEET
TPAMOTHO NMPUMEHSTH ITOJTYYEHHbIE 3HAHUS TIPH PEIICHHUM 3a/1a4, HO JOIYCKaeT B OTBETE WIIN B
pEelICHUH 3a7a4 HEKOTOpble HETOYHOCTH, KOTOPBIE MOMKET YCTPAHUTh C IOMOILIBIO
JIOTIOTHUTEIBHBIX BOIIPOCOB MPEIOAaBaTeNsl P 3alIUTe KOHTPOIbHON pabOTHI.

OuneHka  «yZIOBJIETBOPUTENIBHO»  —  BBICTABISIETCAd  CTYINEHTY,  IIOKa3aBIIEMY
(bparMeHTapHbII, pa3pO3HEHHBIN XapaKkTep 3HaHUHN, HEJJOCTATOYHO MPAaBUIbHbBIE (OPMYIUPOBKU
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0a30BbIX MOHATHH U 3aKOHOB (PM3UKH, HAPYILEHUS JIOTHUYECKOM MOCIeI0BATEIbHOCTH B PELICHUN
3ajiay, HO MPU 3TOM BJIa/Ie€T OCHOBHBIMHU MOHATHSIMU BBIHOCHUMBIX Ha KOHTPOJIBHYIO paboTy TeM,
HEOOXOAUMBIX Ui JAIbHEHIIEero OOydeHUs W MOXKeT NPUMEHSTHh NOJYYCHHbIE 3HAHHUSA TI0
o0pa3ily B peleHnH 3a1a4 6a30BOro ypoBHSL.

OrneHka «HEyJOBIECTBOPUTEIBHO» — BBICTABISICTCSA CTYACHTY, KOTOPBII HE 3HAET OOJNbIIeH
YacTU OCHOBHOIO COJEP)KaHUsI BBIHOCUMBIX Ha KOHTPOJbHYKO paboTy BONPOCOB TEM
JTUCLIUTUIMHBIL, TOIYCKaeT TpyOble OMUOKH B (POPMYIUPOBKAX OCHOBHBIX (PU3NUYECKUX TTOHSATHH
Y 3aKOHOB, HE YMEET UCIOJIb30BATh MOJTY4YEHHbIC 3HAHUSI TP PEILIEHUH 3a7a4 0a30BOI0 YPOBHS.

2. OnucaHue MIKAJIbI OLCHUBAHUS

MakcumanbHO BO3MOXKHBIM 0ajul 3a BeCh TEKYIIMA KOHTPOJIb YCTaHABIMBACTCS PABHBIM
55. Tekyliee KOHTPOIBLHOE MEPONPUATUE CUUTACTCS CHAAHHBIM, €CJIM CTYJIEHT MOJIYYHI 3a HEro
He MeHee 60% OT yCTaHOBJIEHHOTO JUISl 3TOTO KOHTPOJS MaKCHMaJIbHOTO Oayta. PeHTHHTOBBIN
0au1, BBICTABIISIEMBIN CTYICHTY 3a TEKYIee KOHTPOJIbHOE MEPOIPUSATHE, CIAHHOE CTYJIEHTOM B
YCTaHOBJICHHBIC T'PAaGUKOM KOHTPOJIBHBIX MEPOIPHUATHN CPOKH, OIMPEICISICTCS CICAYIOMNUM
o0OpazomM:

YPOBEHb  BBINONHEHUS KOHTPOIBHOIO Pefitunroseiii 6amt (B % OT MakCHMMaJbHOTO
3aJJaHus Oaa 3a KOHTPOJIBLHOE 33/1aHKE)
OTIMYHBIT 100
Xopommit 80
Y 1OBIETBOPUTENHHBIN 60
HeynoBneTBopuTenbHbIi 0

3. Meroanyeckue MaTepuaJibl, ONpene/siiolMe IpPoUeaypPbl OLECHUBAHUS 3HAHUIA,

YMEHMi1, HABBIKOB M (WJIH) ONbITA JeSATeJbHOCTH, XaPAKTEPHU3YIOIIMX 3Tanbl (GopMUPOBaAHHA
KOMIIETeHIMI

ITporneaypa npoBeeH s JTaHHOTO OLIEHOYHOT'O MEPOIPUATHS BKIIIOYAET B ce0sl HE TOJIBKO OTBET
Ha [TOCTaBJICHHBIM BOIPOC, HO ¥ M3JIOKEHNE AITOPUTMA PELLICHHS IPUMEPOB U 3a/1a4, PACCMOTPEHHBIX
Ha ayJUTOPHBIX 3aHATHAX (0a30BBI ypOBEHb), CAaMOCTOSTENBHOE PEIICHUE 3a]a4 (IOBBIICHHBIN
YPOBEHB).

[lpennaraemble cTyneHTy 3amaHusi  1o3BoiusitoT mpoBeputh OIIK-2 kommereHiuio Ha
0a30BOM M MOBBIIEHHOM YpoBHE. [IpuHIMNUaNbHOE OTJIMYME MOBBILIEHHOE YPOBHSI OCBOEHUS
JUCLHUIIIMHBL NIPEAIOJIaracT CaMOCTOATEIbHYI0 HMHTEPIPETALUIO IOJIYYEHHBIX pPE3yJIbTaTOB
UCCJIEIOBaHMSI B NPOQPECCHOHATBHON JEsTeNbHOCTH, B TO BpeMs Kak O0a30BbIi ypOBEHb
IIPEAYCMAaTPUBAET TOJIBKO BO3MOXKHOCTD IIOJyYEHUsS PE3YIIbTATOB.

KontponbHast paGoTa mnpemocTaBisieTcs CTYJEHTOM Ha Kadeapy, M 3allUINaloTcs Y
npenojaBarenss  IMyTeM  coOeceloBaHMS C  LENbI0  ONpeAeNieHUus  IMPaBWIbHOCTH U
CaMOCTOSATEJIBHOCTHU BBINIOJIHEHNS] KOHTPOJIbHBIX 33JaHUMN.

[Ipu 3amuTe KOHTPOJIBHOIN pabOTHl HEOOXOIMMO MOKA3aTh:

— BEpHOE NOHUMaHHE (PU3MUECKON CYTH pacCMaTpPUBAEMBbIX SBJICHHH M 3aKOHOMEpPHOCTEH,
3aKOHOB U MPOIIECCOB, O KOTOPBIX HJAET Peub B 3a7jauaXx KOHTPOJIbHOU paboThI;

— MpaBUJIBHOE OTpeieNieHne (PU3NUECKUX BEIUYHH, UX €IMHUI] U CIIOCOOOB U3MEPEHHUS;

— MpaBUJILHOE BBINOJIHEHHE YEPTEXKEH, CXeM U rpauKoB,;

— YMEHHME YCTaHABIIMBATh CBS3b MEKIY U3YYaE€MbIM U PAHEE U3YYCHHBIM MaTE€pPUAIOM I10
Kypcy (PM3MKH, a TaKXKe ¢ MaTepPHaJIOM, YCBOCHHBIM IIPU U3yYEHUU APYTUX JUCLUIUINH.

CTyneHT AO0KEH ObITh TOTOB, KaK K OOBSICHEHHMIO PEIICHMS, TaK U K PEUICHUIO TeX XKe
3a/1a4 B IPUCYTCTBUU IIPENOJAaBATEIS.

[lo pe3ynbpTaraM 3amiuThl BBICTABISETCS OLIEHKA IO KOHTPOJIBHOM padoTe B pamkax
PEUTHHTOBON CHCTEMBI YCIIEBA€MOCTH CTyAEHTOB. KOHTposbHas paboTa cuuTaercs CIAaHHOMH,
€CIIM CTYIEHT MOJIydws 3a Hero He MeHee 60% OT yCTaHOBJIEHHOTO I 3TOrO KOHTPOJIS
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MakcHUMajbHOro Oaymna. Ilpu oTpuIaTenbHOM OTBETE, CTYIEHT JOJDKEH emé pa3 mpopadboTarb
3aJjaHUsl KOHTPOJIbHOM paboThl, IO KOTOPOil Oy/ieT mpou3Be/ieHa MMOBTOPHAs 3alUTa.

CocraBurenb H.IT. Xapum

« » 2017 r.

MUHHUCTEPCTBO OBPA3OBAHMA U HAYKH POCCHUMCKOM ®EJIEPAIINN
®DegepanbHOE rOCYJ1aPCTBEHHOE ABTOHOMHOE 00pa30oBaTe/IbHOE YUpeKIeHne
BbICIIET0 00pa30BaHUsA
«CEBEPO - KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»
HNuctuTtyT cepBuca, TypusMma u au3aiina (puauan) CKO®Y B r. [IaTuropcke

YTBEPXKIAIO:
3aB. kadenpoii «DU3MKHU, YTEKTPOTEXHUKU
1 DJIEKTPOIHEPTETUKU»

A.B. IlepmsikoB
« » 2019r.

KoMIuIeKT pasHOYPOBHEBBIX 32124
no qucuuuinae DU3HKa

3 cemecTp

Tema 10. IlonsiTe 0 MarHuTHOM noJie. 3akoH buo — CaBapa — Jlansiaca
1. 3apaym penpoayKTHBHOIO YPOBHS

3aganue 1.
[To mpoBOAHUKY B BHJIE€ MPSMOYTOJIBHUKA CO CTOPOHAMU X =6 CM U b=10 cm, Teuét

Tok cunoit 20 A. OnpenenuTs HanpskéHHOCTh H 1 muaykimio B MareuTHOro mons B TOuke
MePECEUCHHS TMaroHaie MpsMOyroIbHUKA.

3amanue 2.
[To Tonkomy npoBoasieMy koisblly paguycoM R = 10 cm Teuer Tok I = 80 A. Haiitu
MarHuTHYIO HHAYKIMIO B B TOUuke, JIexarieil B IIEHTPE KOJIbIIA.

3amanue 3.

Haiitn nHanpspbkenHocts H  MarmutHOro moss, co3gaBaeMoro orpeskoM  AB
MPSIMOJIMHEHHOTO MPOBOJHUKA C TOKOM, B Touke C, pacroyio)KeHHON Ha MEepHeHIUKYIspe K
CEpEeUHE 3TOT0 OTPE3Ka Ha pacCTOAHUU = 5 cM oT Hero. Ilo mpoBognuky Teder Tok [ = 20 A.
Otpesok AB npoBonnuka BuaeH u3 Touku C nox yriom 600 .

3ananue 4.
ITo ToHKOMY IpOBOAIIEMY Koublly paauycoM R = 10 cm tewer Tok cuioit | = 80 A.
Halitn MarHuTHyr0 MHIAYKIUIO B B TOYKE, paBHOYIAJIEHHOM OT BCEX TOUYEK KoJibla Ha I' = 20 cM.
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3amanue 5.

[lo nnmuHHOMY HpPSIMOMY TOHKOMY IpoBoay TedueT Tok cuioil I= 20 A. Omnpenenutsb
MarHuTHYK MHIYKLHUIO B 1moss, co3gaBaeMoro mpoBOJHUKOM BTOYKE, yJAJIEHHOHW OT HEro Ha
paccTostHue r = 4 cM.

2. 3aja4n peKOHCTPYKTHBHOI'O YPOBHS

3ananue 1.

JlBa mapayuienpHBIX OECKOHEYHO /JIMHHBIX IPOBOJAA, MO KOTOPHIM TEKYT B OJHOM
HanpasineHuu Toku | = 60 A, pacmonoxensl Ha pacctosauu d = 10 cM nmpyr ot apyra.
Onpenenuth MHAYKIHMIO MAarHUTHOTO TOJS B TOYKE, OTCTOSIIEH OT OAHOrO MPOBOJHHKA Ha
PACCTOSIHUY I'1 = 5 CM U OT JPYTOT0 — Ha PacCTOSIHUM 12 = 12 cM.

3ananue 2.

beckoneunsiii npsimoit mpoBox ¢ TokoM [ = 100 A corHyr mox mOpsIMbIM YTJIOM.
OnpenenuTh WHAYKIMIO MarHUTHOTO TOJNS B TOYKe Az, jexamieil Ha OMCCEKTpHCe yriia Ha
paccrosiHuu a = 10 cM OT BepIIMHBI yIIIa.

3. 3a1a4u TBOPYECKOI0 YPOBHSA
3aganue 1.
[IpoBox nnuno¥ 1 M corHyr B Buje kBajpara. [lo mpoBomy teuér Tok I = 10 A.

OHpe,I[eJ'II/ITb WHAYKOHUKO MAaroHuTHOT'O IIOJISL B HEHTPC KBaApara.

3aganue 2.
3akon buo-Casapa-Jlamnaca nmst anemMeHTa 00bEMHOTO TOKA.

Tema 17. Teopusi aToma Bogopoaa no bopy. JjieMeHTbI KBAHTOBOII MEXaHUKH
1. 3apaym penpoayKTHBHOIO YPOBHS

3aganue 1.
Brraucnuts paauycsl 2 1 '3 BTOpoii U TpeTbelt opOUT B aTOME BOAOPO/IA.

3agadue 2.
Onpenenuth 4acTOTy 0OpaIIeHUs IEKTPOHA Ha BTOPOil opOuTe aToMa BOI0poaa

3ananue 3.
ITo Teopun bopa >7meKTpoH B aToMe BOJOPOJIa BPAIIAETCS BOKPYT sapa MO KPYroBOM
opb6ute paauycom 0,53-10-10 M. OnpeaenuTs CKOPOCTH IBHKEHUS IIEKTPOHA IO OpOUTE.

3ananue 4.
Ucnone3ys teoputo bopa, onpenennure opOUTaNbHBI MarHUTHBIIT MOMEHT 3JIEKTPOHA,

ABWIKYIIETOCH 110 TpeTBeﬁ Op61/ITC aToOMa BOAOpoaa.

3ananue 5.
OObsicHEeHUTe 3aKOHOMEPHOCTH JIMHEWYATOTO CIIEKTPa aToOMa BOJIOPOIa.
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2. 3apa4yu peKOHCTPYKTHBHOIO YPOBHS

3ananue 1.
[penapar U?® maccer 1,0 T u3nygaer 1,24 - 10% a-yactun B cexynny. Haiitu meprosn
MoJIypacnaja 3TOro U30ToNa U akTUBHOCTH Ipernapara.

3aganue 2.

HaiiinTe MMIy/IbC W TOJNHYIO SHEPrHIO DJICKTPOHA Ha BTOPOH OOPOBCKOW OpOHTE.
Pagunyc nepBoii 6opoBckoii opoutst 0,529 A.

3. 3agauu TBOPYECKOI0 YPOBHA

3ananue 1.

Kakyto osHepruto W HyXHO COOONIMTH MPOTOHY, YTOOBI TpH OOMOapIUPOBKE
HETIOJIBIKHBIX BOJIOPOJHBIX MUIICHEW CTaJId BO3MOXKHBI T€ K€ MPOIECCHl, YTO U B CIllydae
CTOJIKHOBEHUS JABYX MPOTOHOB, IBIKYIIUXCSI HaBCTpEdy APYT Apyry c sueprued Wi = 70 I'»B
KaKIbIi?

3amanue 2.

Kakyro HauMeHbIIy 0 SHepriur0 Wmin (B 3JIEKTPOHBOJIBTAX) JOJDKHBI UMETh 3JICKTPOHBI,
4TOOBI TIPU BO30YKJICHUU aTOMOB BOAOPOJIA yAapaMH dTUX JIEKTPOHOB CIIEKTP BOJIOPOIa UMEI
TPH CIIEKTpasbHble JIUHUK? HalTh JUIMHBI BOJIH A 3THUX JIMHUH.

Kpurepun ouneHuBaHusi KOMIIeTeHIMH

OneHka «OTJIMYHO» — BBICTABISAETCA CTYJIEHTY, I[IOKa3aBIIEMYy BCECTOPOHHHUE,
CUCTeMAaTU3UpPOBaHHBIC, TIyOOKHWE 3HAHMUS BOIPOCOB HHTEPAKTUBHOIO 3aHATUS U yMEHHE
YBEPEHHO IIPUMEHAThL HUX Ha I[paKTUKE IIpH pELUIEHWW HU3aJad  PenpoOayKTUBHOIO,
PEKOHCTPYKTUBHOI'O U TBOPYECKOTO YPOBHEM.

OrnieHKa «XOpPOI0» — BBICTABJISETCSl CTYACHTY, €CJIM OH TBEPAO 3HAET MaTrepual, yMeeT
rPAaMOTHO NPHUMEHATh TMOJYYEHHbIE 3HAHUS  [PU PEIIEHUU 3a]ad PENpOAYKTHUBHOTO U
PEKOHCTPYKTUBHOTO YPOBHEW, HO JOMYCKaeT B OTBETE WM B PEIICHUU 3a/1ad HEKOTOpbIE
HETOYHOCTH, KOTOPBIE MOJKET YCTPAaHUTh C TIOMOIIBIO JOMOJHUTEIBHBIX BOMIPOCOB
MIPETo/1aBaTelIs.

Ornenka «YAOBIIETBOPUTEIBHO»  —  BBICTaBIsETCA CTYJIEHTY, MOKa3aBUIEMY
(bparMeHTapHbIN, pa3pO3HEHHBIN XapaKTep 3HaHUH, HEAOCTATOYHO MPaBUIIbHBIE (OPMYIUPOBKU
0a30BBIX MOHATUHN U 3aKOHOB (DU3HUKH, HAPYIIECHUS JIOTUYECKOM MOCIEeI0BATEILHOCTH B PEIICHUU
3a/1a4 peNpOAYKTHBHOTO YPOBHS, HO TIPH 3TOM BJIaJIe€T OCHOBHBIMU (DU3UYECKUMH 3HAHUSIMU U
YMEHHSIMH, HEOOXOIUMBIMHU TSI TaTbHEUIIIEro o0y4eHusl.

OrneHka «HEeyI0BIETBOPUTEIBLHO)» — BBICTABIISIETCS CTYAEHTY, KOTOPBIM HE 3HAaeT OoJbIIeH
YacTH OCHOBHOTO COJIep>KaHUsl TMPENJIOKEHHBIX 3a7ad, JMAOMYycKaeT TrpyOble OIMUOKH B
(GOpMYITUPOBKAaX OCHOBHBIX (DHU3MYECKUX  TOHSITHH M 3aKOHOB, HE yMEET HCIOJIb30BaTh
MOJIyYeHHbIEC 3HAHUS NIPU PEUICHUN 3aJad PErnpOayKTUBHOTO YPOBHSI.

4, OnucaHue IKAJBLI OleHUBAHUSA

YpoBeHb  BBINOJHEHUS  KOHTPOJIBHOTO PeiituaroBeni 6amt (B % OT MaKCHMalLHOTO
3aTaHMS Oayia 3a KOHTPOJIBHOE 3/ I1aHHE)

OTau4HbIN 90

Xopomuit 75

Y IOBJIETBOPUTENEHBIN 60

HeynornerBoputebHbIMf 0
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5. Meroanyeckue MaTepHasbl, ONpeae/sIole NPoLueIypbl OeHNBAHUS 3HAHMIA, YMEeHMHIA,
HABBIKOB U (WJHM) ONBbITA JIeATEIbHOCTH, XAPAKTEPU3YWIIUX 3Tanbl (opMupoBaHus
KOMIIeTeH LMl

[Tpouieypa mpoBeneHus: JTaHHOTO OLIEHOYHOIO MEPOMPUATHS BKIIIOYAET B ce0sI HE TOJILKO OTBET
Ha IOCTaBJIEHHBIN BOIIPOC, HO Y U3JI0’KEHUE AJITOPUTMA PELLICHNS IIPUMEPOB U 3a]a4 Pa3HOIO YPOBHSL..

[Ipennmaraempie cTyaeHTy 3amaHusi  To3BoisitoT mpoBeputh OIIK-2 komrereHnuio Ha
0a30BOM M IOBBIIIEHHOM YpoBHE. lIpuHIMNIMANIBbHOE OTJIMYUE IMOBBIILIEHHOE YPOBHSI OCBOEHUS
JUCLUHUIIMHBL TPEIOJIaraeT CaMOCTOSATEIbHYI0 HMHTEPIPETALUIO MOJIYYEHHBIX pPE3yJbTaToOB
UCCIICIOBaHUS B NPOQECCHOHATIBHON JEATENIbHOCTH, B TO BpeMs Kak 0a30BBI YpPOBEHb
MIPEAYCMaTPUBAET TOJIBKO BO3MOKHOCTD IOJIYyYEHUS PE3YIbTATOB.
[Tpu cobGecenoBanny HEOOXOIMMO TOKA3ATh:

— BepHOE MOHMMaHHE (PU3UUYECKON CYTH pacCMaTPUBAEMBIX SIBJICHUN M 3aKOHOMEPHOCTEH,
3aKOHOB U IIPOLIECCOB, O KOTOPBIX UET PEUb B 3a/1a4aX KOHTPOJILHON padoThI,

— MpaBUIILHOE OMpe/iesieHrne GU3NYECKUX BETMYHMH, UX SUHHI] U CIOCOO0B U3MEPEHUS;

— MPaBUIILHOE BHITIOJHEHHUE YEPTEeXKeil, CXeM U rpadukos;

— YMEHHME YCTaHAaBIIUBAaTh CBSA3b MEKIY M3YYaE€MbIM U paHEE U3YYEHHBIM MaTE€pUAIOM 110
Kypcy GU3HKH, a TAaKXKE C MAaTEPUAJIOM, YCBOCHHBIM MPU U3yYEHUU APYTUX TUCIUILINH.

CocraButenb I'.'". Cepenxunona

« » 2019 r.
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MUHHUCTEPCTBO OBPA30OBAHMS U HAYKH POCCUMCKOM ®EJIEPAIIMA
denepabHOE TOCYAAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOE YUpe:KIeHue
BbICIIEr0 00Pa30BaAHUA
«CEBEPO - KABKA3CKHNM ®EJEPAJTBHBIA YHUBEPCUTET»
HucTuTyT cepBuca, Typusma u au3aiina (puiamana) CKO®Y B r. IlaTuropcke

YTBEPXKIAIO:
3aB. kadenpoii «OU3UKH, FNTEKTPOTCXHUKU
U DIIEKTPOIHEPTETUKM»
A.B. IlepmsikoB
« » 2019r.

Bonpocsl K 3k3aMeHny

no auciuuinie OU3HKA
2 cemecTp
Ba3oBblii ypoBeHb

Bompocsl (3anaua, 3aganue) aiis IPOBEPKU YPOBHSA 00YUYEHHOCTH

3Hatp

1. OcHoBHbIE TTOHATHS
KHHEMAaTUKH. Y PaBHCHUS JBWKCHUS MaTEPHATLHOU TOUKH.

2. VYrinoBasi CKOpPOCTb U YIJIOBOE
YCKOpEHHUE.

3. 3akoHbl HproTOHA.

4. 3aK0H COXpaHEHUsI UMITYJIbCa.

5. Cuibl TpeHus.

6. Pabora, 3HEpTHSsI, MOIITHOCTD.

7. Kunernyeckas, moTeHIMaIbHas
Y TIOJTHASI MEXaHUYeCKasi SHEPTHUs Tela.

8. 3aKOH COXpaHEeHHsI SHEPTUH.

9. MomeHT cuibl.  YpaBHEHHE
JTUHAMHUKHU BPAIlaTeIbHOTO JBMKEHHUS TBEPIOTO Tema.

10. MoMeHT UMITyJIbCa M 3aKOH €T0
COXpaHEHHUS.

11. Cuiibl HHEPILIUH.

12. YpaBHeHHUE COCTOSIHMS UACATBHOTO rasa.

13. OcnoBnoe ypaBuenne M.K.T.

14. V3omporiecchl B razax.

15. 3axon MakcBermia o pacrpeeleHuy MOJICKYIT HI€aTbHOTO ra3a Mo CKOPOCTSIM.
16. bapometpuueckas popmyna. Pacnpenenenue bonbiimana.

17. IlepBoe Hauano TEPMOAMHAMUKH.

18. Pabora raza npu U3MEHEHUH ero o0beMa.

19. AnraGaTHBIN ¥ MOJTUTPOITHBIN MPOIIECCHI.

20. TenmoemkocTh. YpaBHeHue Maiiepa.

21. TlpumeHeHue MepBOTro Havalla TEPMOJMHAMUKHY K U30TIPOIIECCaM
22. Ourponus. HepasenctBo Knaysuyca.

23. Bropoe Ha4aio TepMOINHAMHKH.

24. TenunoBoii asuratens. Teopema KapHo.

25. MexMOoeKynsIpHOe B3auMOJICHCTBHE.

26. YpaBHeHnue Ban-nep-Baainbca.

27. BHyTpeHHSIS1 SJHEPTHUs peallbHOTO Ta3a.
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28. Kunkocty 1 ux OmvcaHue.

29. CmauuBanue. KanumispHele sBIEHUS.

30. /Inarpamma cocrosinus. TpoifHas TOUKa.

31. [TonsTHe eKTpUUYECKOTO 3apsiaa. 3akoH KyrnoHa. 3akoH coxpaHeHUs 3apsiia
32. Dnekrpudeckoe noie. HanpsokeHHOCTD TodIsl.

33. Teopema ['aycca i HaPSKEHHOCTH SJICKTPHYECKOTO TTOJIS.

34. PaznocTh nmoTeHIUaNoB. CBs3b HANPSHKEHHOCTH U PA3HOCTH MOTEHITHAJIOB.
35. JIMaIeKTpHUKH B AJIEKTPHUECKOM T0J1€. [IpOBOJHHUKH B 3JIE€KTPHUECKOM TOJIE.
36. DeKTpOoeMKOCTh MTPOBOIHUKOB. KoHIeHCaTOPHI.

37. IlocTosiHHBIN 3neKTpudeckuii ToK. Crila ToKa U TNIOTHOCTh TOKA.

38. ConpoTtuBieHne MPOBOAHUKOB. 3akoH OMa JyIs ydacTKa IeIH.

39. BJIC ucrounuka. 3akon Oma aJisi 3aMKHYTOM LETIH.

40. 3akon Oma u [[xoyns - JleHma.

YMmernb

1. HaxoauTb CKOPOCTh M YCKOPEHHUE, CPEIHIOI0, CPETHIO0 MTyTEBYI0, MTHOBEHHYIO
CKOPOCTH.
HopmanbHoe, TaHreHIIMAIBHOE U MTOJIHOE YCKOPEHHE.
HaxoauTh yrioByro CKOpOCTb U YIJIOBOE YCKOPEHHUE.
IIpumensith 3akoHbl HelOTOHA.
[TpuMeHSITh 3aKOH COXpaHEHUS SHEPTUH.
[IpuMeHsITh 3aKOH COXpaHEHHS UMITYJIbCa
MoOMEHT CuJIbl OTHOCUTENIHO TOUYKH M OTHOCUTEIBHO OCH BpAIllCHHS.
MoOMEeHT UMITyJIbCca MaTepUaIbHON TOYKA OTHOCUTENBHO TOYKU U OTHOCUTEIBHO OCU
BpaIllCHUS.
9. OcHoBHbIE TapaMeTPbl MAKPOCUCTEM.
10. YpaBHeHue cOCTOSTHUS UeaabHOro rasa (ypaBuenue Kianeipona-MeHaeneesa).
11. KonnyectBo TemioThl. TemmoeMkocTs. CBsI3b yAENbHON M MOJSIPHOM TEIJIOEMKOCTEH.
12. YpaBHeHUE COCTOSIHHSI pealIbHOTO Ta3a (ypaBHeHue BaH-1ep-Baanbca).
13. IlpuMeHeHue epBOTO Hauaaa TEPMOJUHAMUKY K aAa0aTHYECKOMY MPOIIecCy.
14. YpaBuenue Ilyaccona.
15. Jlnarpamma cocrosiHus. TpoitHas Touka.
16. PaboTa 1mo nepeMenieHu o 3apsijia B JJIEKTPOCTATUYECKOM ITOJIE.
17. TloTeH1uan moJyis TOYEYHOTO 3apsija.
18. Cuna Toka M IIIOTHOCTH TOKA.
19. 3akon Oma B 000011I€eHHOI PopMme.
20. PaGora u MomHOCTh TOKA. 3akoH J[koyns — Jlenmna.

Nk WN

Baagern

1. MeTtonamu penieHus 3a1a4 10 KHHEMaTHKE.

2. Meronamu peieHus 3aad o JMHaMHUKe.

2. HopmaibHOe, TaHTeHIIMAIbHOE U IOJTHOE YCKOPEHHE.

3. HaxouTh yrioByro CKOPOCTh M YTIIOBOE YCKOPEHHUE.

4 IlpumensTh 3akoHbl HploTOHA.

5.IIpuMeHsTh 3aKOH COXpaHEHHS SHEPTUH.

6.ITpuMeHSTh 3aKOH COXpaHEHUST UMITYIIbCa

7.MOMEHT CUJIbl OTHOCUTEIBHO TOUYKH U OTHOCUTENLHO OCH BPALECHUSI.

8.MoMeHT wuMIynbca MaTepUAIBbHOM TOYKHM OTHOCHUTENBHO TOYKM W OTHOCHTEIBHO OCH
BpalllCHUS.
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9. YpaBHEHUE COCTOSHUS HICATHHOTO Ta3a.

10. KommmuectBo TeminoThl. TemmoeMKoCTb.

11. CBs13b yenbpHON U MOJIIPHOM TETIIOEMKOCTEH.
12.YpaBHEHHUE COCTOSIHUS PEATBHOTO ra3a.

13. [IpumeHeHre epBOro U BTOPOTro Havajaa TePMOTUHAMUKH.
14. TenmoBoit neurareins. Teopema KapHo.

15. MexMoneKyasipHOe B3auMOCICTBHE.

16. YpaBuenue Ban-nep-Baanbca.

17. BuyTpeHHsIs1 3HEprus peajbHOro rasa.

19. Cuiia TOKa ¥ MJIOTHOCTD TOKA.

20. 3akonom OMa B 00001IeHHOM (hopMme.

IloBBIlIEHHBIN YPOBEHD
Bomnpocs (3agaua, 3aganue) JUist IPOBEPKU YPOBHS 00Y4EHHOCTH

3Hatp

. 'paHUIIBI IPUMEHUMOCTH KJIACCUYIECKOTO CIIOCO0a ONTUCAHMS IBH)KECHUSI.
. I'padpuueckoe mpepcraBieHne SHEPTHH.

. O cmbIcie MPOU3BOAHON M UHTErpaia B MPHIOKEHUAX K (PU3UYECKUM BOIPOCAM.
. O BEKTOpax U CIOXKEHUU JIBUKEHUH.

. Crenenu cBo60161. O000IIICHHBIC KOOPIUHATHI.

. [loneBoe B3anMOEHCTBHE TEI.

. Ponb HayanbHBIX yCIOBHi.

. [IpuaIIAI oTHOCKTENBHOCTH [ anmmes.

. AITUTUBHOCTH M 3aKOH COXPaHEHHS MACCHI.

0. Teopema 0 ABM>KEHHUU LIEHTPA Macc.

1. MomenT unepuu. Teopema IlITelinepa.

12. TlpuBeneHHas macca.

13. O6medu3nyecknii 3aK0H COXpaHEHHs SHEPTHH.

14. Cunbl ¥ IOTEHIMANIbHAS SHEPIHSL.

15. da3o0BbIE IEPEXOIBI.

16. 3axon Oma B 0600meHHo# Gopme. Hampsikenue.

17. PaGota u MoiHOCTh ToKa. 3akoH Jxoyns — JleHnia B MHTErpaibHOM Qopme.
18. 3akonst OMma u JIxoyins - Jlenna B quddepennuansuoit hopme.

19. Knaccuueckast Teopusi IPOBOJUMOCTH METAIIIOB.

20. Pa3BeTBneHHbBIC TIenH. Y3em. 3aMKHYTHIH KOHTYD. [IpaBuia Kupxroda.

P = O30 Vs WNPEF

Ymernb
1.OnpenensiTe CUIbl B MEXaHUKE.
2. ITpumepsl popMyI TOTEHIIMATHHON SHEPTHH B3aUMOICHCTBHS TEIL.
3. MOMEHT CHIIbI OTHOCHTEIBHO OCH.
4. OCHOBHOM 3aKOH JMHAMUKH BPALIaTEIbHOTO JIBUYKEHUSI.
5. Teopema I'toitrenca-1lteitnepa.
6. YpaBHEHHE MMOCTYNATEIHHOTO IBUKECHUS M YpaBHEHHE MOMEHTOB.
7. Mastauk Makcsenna.
8. Kunerndeckast sHeprusi TBEpIOTO Tea.
9. 'mpockonuyeckue CUIIbl U IPUMEPBI UX MPOSBICHUS.
10. JIBmxeHHe TeI C MepeMeHHON MaCcCOM.
11. CBs3b paboTHl HEKOHCEPBATUBHOM CHJIBI C U3MEHEHHEM MEXaHHMUECKOW SHEpTUn
CUCTEMBI.
12. PactipesienieHre 1aBiaeHUs B OKOSIIEHCS JKUIKOCTH (ra3e) B MOJ€ CHIT TSHKECTH.
bapomerpuueckas popmyia.
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13. Crenenu cBoOOBI. Pactipenenenre sHEPTUM MOJIEKYIT 11O CTENEHSIM CBOOOIBI.
14. OcnoBHoe ypaBHeHne MKT nist sHepruu u gaBieHus (BbIBOJ).
15.JIokasibHBIE M UHTETPAIbHBIE XaAPAKTEPUCTUKHU IJIEKTPUUECKOTO U

MarHUTHOTO TOJEN.

Baagern

1.OcHOBHBIMU 3aKOHAaMHU JIMHAMUKH B MHEPLUANBbHBIX CHUCTeMax orcyera. [IpeoOpazoBaHusIMU

lanunes.

2. I[Ipumepamu pacyeToB pabOThI, MOLTHOCTH.

3. 3aK0H COXpaHEHHS] MEXaHUYECKOW YHEPTUH (BBIBON).

4, Marematnueckuii ¥ GU3HMUECKUI MassTHUKH, GOPMYIIBI TIEpHOJIa UX KOJIeOaHUH (BBIBO).

5. luddepennmansuoe ypaBHEHHE BEIHYKJCHHBIX KOJICOaHUH, €r0o pelieHue.

6.IIpeoOpa3oBanus ranuses v MOCTYIaThl CIEUaTbHOM TEOPUU OTHOCUTEIHLHOCTH.

7. IlpeobpazoBanus JlopeHua.

8. BbIBOJ OCHOBHOI'O ypaBHEHHUS MOJIEKYIISIPHO-KUHETHUYECKON TEOPHH.

9. Pacnipenienenue sHEPrUH MOJIEKYJ HJICAIBHOTO ra3a 10 MPOEKIUU CKOPOCTH
(pacnpenenenue ["aycca), ero ananus.

10. Pactipeienenne MOJIEKYI HACATHHOTO ra3a Mo MOIYIIO CKOPOCTH (pacmipeaeeHne
MakcBemia), ero aHajus.

11.Pacnpenenenue bonplimana.

12. Cratuctuyeckoe ¥ TepMOJMHAMUYECKOE OmpeeseHrne dHTponuu. CBsi3aHHas U cBOOOAHAS

SHEprusl.

13. [Tonmyuute Gopmyny st pacyera paboOThI AIEKTPOCTATUYECKOTO TOJIA M0 MEPEHOCY 3apsija,

MpOAHAJIM3UPYUTE €€.

14. BoiBox 3axona Oma u J[>xoymns - Jlenma.

15. IlonsTue 0 miasme.

3 cemecTp

Ba3oBblii ypoBeHb
Bomnpocs (3agaua, 3ajaHue) JUist IPOBEPKU YPOBHS 00Y4EHHOCTH

3HaTh

MarauTtHoe 1ose U ero OCHOBHBIE XapaKTEPUCTHKH.
3axoH buo - CaBapa - Jlannaca u ero npuMeHeHue.
MaruutHoe none aBuxyuierocs 3apsaa. Cuna Jlopenna.

TeopeMa 0 UPKY/ISLHHE BEKTOpA B . MarHuTHbIE MOJs CONCHOMIA H TOPOUIA.
IToTox BekTOpa MarHuTHOM MHAYKIMH. Teopema ["aycca 11 MarHUTHOTO TOJIA.
OneKkTpoMarHuTHas HHAYKIMs. 3akoH dapanes.

NunykTuBHOCTH KOHTYpa. CaMOMHIYKIIHS.

Tpancdopmaropsl. DHeprus MarHUTHOTO TOJISL.

MarauTtHoOe 1ose B BENIECTBE.

0. 3aKOH MOJIHOTO TOKA.

1. BuxpeBoe 31eKTpruecKoe mnoJie.

. Tok cMemeHusl.

13. YpaBuenust Makcsena.

14. KonebarenbHblil KOHTYp. CBOOOIHBIE KOJIEOaHNUS.

15. MomHoCTb, pa3BuBaeMas B LIEMIU IEPEMEHHOTO TOKA.

16.BonnoBoii nporiecc. OCHOBHbIE XapaKTEPUCTHKHU BOJIH.

17. Unrepdepenuus u audpakums BOIH.

18. DnexTpoMarHUTHbIE BOJIHBI.

RBOoo~NO R N E
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19.
20.

21.0OcHOBHBIE 3aKOHBI TEOMETPUIECKOM ONTHKH. [10JTHOE BHYTpEHHEE OTpaKCHHE.
22.

HaBJ’ICHI/IC SJICKTPOMArdHuTHBIX BOJIH.
HOHepe‘IHOCTB OJICKTPOMArHMuTHLIX BOJIH.

Wutepdepennys ceera.

23. Jludpakuus cBeTa.

24. [lucniepcusi CBeTA.
25.ITornomenue (abcopOumsi) cBeTa.
26. Tonspuzanms cBera.

27. 3akoH Mautoca.

28. KBanToBast mpupo/ia U3IIy4CHHS.

29.

TemnnoBoe u3nmyueHue 1 ero xapakTepucTuku. 3akonbl Kupxroda.

30. 3axonsl hoTorddexTa.
31. /laBnenue cBera.

32.

S¢pdexr Komnrona.

33.Teopus aroma Bogopoaa 1o bopy.

34. Mopenu aToma.

35. KopryckysisipHO-BOJIHOBOM JTyajlu3M CBOMCTB BEILIECTBA.
36.Bomopoao1ofo0HbIi aTOM B KBAHTOBOM MexaHUKe. KBaHTOBBIC KA.
37.Buibl TPOBOIMMOCTH TOJTYIIPOBOTHUKOB.

38. AToMHBIe sipa 1 ux onmcanue. Jlehekt maccol.

39. SInepubie cunbl. Mozenu spa.

40. SInepHbIe peakluy U X KIACCU(PUKAIIIS.
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3akon Amriepa.- B3anmoseiicTBie napaiienbHbIX TOKOB.

JBr>KeHue 3apsKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

Pabora no nepemeneHuI0 MPOBOAHUKA B MATHUTHOM IIOJIE.

[IpaBuino Jlenua. Bpanienue paMky B MAarHUTHOM T10J1€. BUXpeBbIe TOKH.
Toku npu pa3sMbIKAHUH U 3aMbIKAHUU IIETIH.

B3anMuas naayknus.

YpaBHeHHE CBOOOTHBIX KOJICOAHHIHA.

3aryxaroiye KojaeoaHus B KojaebaTeIbHOM KOHTYPE.

By 1eHHbBIE 2TIEKTPOMarHUTHBIE KOJIeOaHMsI.

. [lepemennsbiit Tok. [lepemMeHHbIN TOK Yepe3 pe3ncTop
. IlepeMeHHBIH TOK Yepe3 KaTyIIKy HHAYKTUBHOCTH.

. [lepemMeHHBIN TOK Yepe3 KOHJAEHCATOP.

. llens mepemenHoro TOKa, coaepxamas R-L-C.

. Pe3onanc HanpskeHnH.

. Pe3oHaHC TOKOB.

. [lIxana >MeKTpOMarHUTHBIX BOJIH.

. JIMH3BI U UX XapaKTEPUCTUKHU.

. MeTtonpl HaOMOACHUS HHTEPPEPECHITNH CBETA.
. [lonockl paBHOTO HAKJIOHA.

. [Tomockl paBHO# TOJIIIIMHBL.

Baagern

ook owndE

Konsua HeroToHa.

Hudpaxus Openens.

Hudpakuus Opaynrodepa.

Judpaxius Ha MPOCTPAaHCTBEHHOM pELIETKE.

Paznuuus B iupakiiMOHHOM M IPU3MATHYECKOM CIIEKTPAX.
EcTecTBEHHBIN U NOJISAPU30BAHHBINA CBET.
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7. TlpoxokneHue cBeTa yepe3 ABa moisipuzartopa. [lonspuzanus cBera npu OTpakeHUU U
IIPEJIOMJIEHUY Ha FPAHULE ABYX JUAJIEKTPUKOB.

8. JIBoifHOE myuenperoMieHue.

9. HckyccTBeHHas onTuyecKas aHU30TPOIHS, BpAIlEHUE MJIOCKOCTH TOJISPU3AIIH.

10. Temnepatypsbl: paAuallMOHHAas, LIBETOBAs, IPKOCTHASI.

11.Yactma B OJHOMEPHOW NPSAMOYTOJIBHOM «IIOTCHLIUAIBHON sMe» C OECKOHEYHO

BBICOKUMHU «CTEHKAMM.

12. TynnenbHbIN 3 PeKT.

13. CriekTp atoma BogOpoIa.

14.Cnun 3nextpoHa. CHMHOBOE KBaHTOBOE YHUCIIO.

15.Monekysbl: XUMUYECKUE CBS3H, MOHATUE 00 SHEPreTUUYECKUX YPOBHAX. MoJeKyspHbIe

cnektpsl. [lornomenne. CioHTaHHOE U BBIHYKIAEHHOE U3IyUYEHHUE.

16.DoTONPOBOAUMOCTD OTYIIPOBOTHUKOB.

17. JlromuHecueHuus TBEPbIX TEI.

18. 3akoH paaMOaKTUBHOTO pacnaga. Busibl paainoakTHBHOTO pacmaja.

19.Perucrpanus paguoaKTUBHBIX U3TYyYCHUN U YaCTHUII.

20. Ilepuoanueckas cucrema 3nemenToB JI.11 Menaeneena.

IloBBIlIEHHBIH YPOBEHD
Bomnpocs! (3agaua, 3agaHue) JUist IPOBEPKU YPOBHS 00Y4EHHOCTH

3HaTh

JIBrKeHME 3apsKEHHON 4acTULbI B OJHOPOJHOM U HEOJHOPOJAHOM MAarHUTHOM ITOJISIX.
MarsuTHbIE CBOMCTBA BeLECTBA. J(Ma- U MapaMarHeTUKH
®eppoMarHeTuK U UX CBOMCTBA.

VYcnoBus Ha TpaHHUIe pa3jiena IByX MarHETHUKOB.
JuddepenumanbHoe ypaBHEHHE IEKTPOMArHUTHBIX BOJIH.
DHeprus MEeKTPOMarHUTHOTO TOJISL.

Bekrop YMoBa - [ToiiTunra.

KorpeHTHOCTh 1 MOHOXPOMAaTUYHOCTH CBETOBBIX BOJIH.
ITpunuumn I'roiirenca-Openens.

Pacuer nnTEeppEepeHINOHHON KapTUHBI ABYX UCTOUHUKOB.
3axonbl Ctedana — bonsimana, Buna.

®opmyinsl Panes — JIxunca u [lnanka.

CooOTHOIIEHHE HEOTIPEAEIEHHOCTEN.

HopmanbHas u anoMalibHas TUCTIEPCHSI.

["a30BbIi1 1a3ep. CBOICTBA J1a3€PHOTO U3TYyUEHHUS.

Meraisl, AUIEKTPUKYU TOJYIIPOBOJHUKH 110 30HHON TEOPHUHU.
OHeprus cBa3u sapa. CIuH siipa U €ro MarHUTHBIM MOMEHT.
Vpasuenue llpenunrepa.

DepMUOHBI U O030HBI.

Yetbipe Buga PyHIaMEHTAIBHBIX B3aUMOACHCTBUIA.

COENOUTAWNE

NP RRRRERR R
CLOUooNOR~WNE

YMmerh

VYpaBHeHus: MakcBenia B UHTETpajibHOU (opMme.
BonnoBoe ypaBHeHune. Penmenne BOIMHOBOTO ypaBHEHHS.
Onucanue MUKpOYACTHUIL C TOMOIIIBIO BOJIHOBOH (DYHKIIMH.
Bonner /le-bpoitns, ux cBoicTBa.

30HHAas TEOPUS TBEPIBIX TEI.

AR A
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Tunel nazepos. [IpuHiun paboTel TBEPAOTEIBHOTO Ja3epa.
CrnexTpasnbHble JIMHUU.

PenTtreHoBckuil criekTp. XapakTepUCTUYECKHI PEHTT€HOBCKUM CIIEKTP.
CrinH-opOuTaIbHOE B3aUMOACHCTBHE.

10. ITpuHUMI HEPA3ITUYUMOCTH TOKIECTBEHHBIX YACTHII.

11. HelTpuHO U aHTUHEUTPUHO, UX THIIBIL.

12. Tumpl B3aUMOACHCTBHI 2JIEMEHTAPHBIX YaCTHII.

13. Omnucanue Tpex rpymil AJIEMEHTAPHBIX YaCTHII.

14. Knaccudukarus 3J1eMeHTapHbIX yacTull. KBapku.

15. Kocmuueckoe u3inyyeHue.

©ooNo®

Baagern

MarsnuTHoe 1nojie ToKa 1 €ro NposiBJICHUS.

Pacuer nonst cosieHOMIa U TOpOUAA.

MarnuTHbIi MOMEHT 3J1€KTPOHOB M aTOMOB.

Buxpesoe anekrpudeckoe I1osie.

B3anmounaykuus.

DHeprusi MarHuTHOTO 1oJist. [I10THOCTh SHEPTUHM MarHUTHOTO TTOJIA.
YeTtbIpe 3aKOHA FEOMETPUUECKON ONTHKH.

WuTepdepenmus, mudpakiys, TOAIPU3ANS U JUCIIEPCUS CBETA.
dotordpdext u a3ddext Kommnrona.

3akoH cMerieHus Buna.

Bounsl [le-bpoiins u kBaHTOBBIE ycioBus bopa.

BeposTHOCTh HAXOXKAECHNSI MUKPOYACTHUIIBL.

Vpasuenue lllpenunrepa B ornepaTopHoit opme.
[ToTeHIMATBHBIN AMTUK U MOTESHIIMATBHBIA Oapbep.

ITpuauun [aymnu.

coNooaR~wWNE

el ol =
kbR

Kpurepun onenku:

Haznauenue sk3ameHa - 1aTh BO3MOXKHOCTh CTYICHTY PacCMOTPETh M3ydaeMblid MaTepHal BO
B3aMMOCBSI3U BCEX Pa3leioB M TEM, YTO NPHUBOAUT K YIIyOJNEHHOMY M KAau€CTBEHHOMY OCBOCHHIO
U3y4yaeMoro Marepuaia. DK3aMeHbl TaKXkKe [IpeJHAa3HAYatoTCs AJsl OLEHKH YPOBHS 3HAHUH CTYAEHTA IO
M3y4aeMOH JUCLUILTHHE.

OcHOBOH 1151 OmpeneNeHusl OLEHKH Ha 3K3aMeHaX SIBIISETCS YPOBEHb YCBOEHHS CTYAEHTOM
MaTepuaa, IpeayCMOTPEHHOT0 paboyeil mporpaMMoii 1o N3y4aeMoil TUCITUITITHHE.

OreHKa «OTJAMYHOY BBICTABIISIETCS CTYICHTY, IOKa3aBIIEMY:

® BCECTOPOHHME, CHCTEMAaTU3UPOBAaHHbIE M INIyOOKHE 3HAHUS MO H3y4aeMOH AUCLUILUIMHE B
npezenax padodeil mporpaMmel,.

® YMEHUE TBOPYECKH NPUMEHSTH IOJy4YEeHHBIE 3HAHMSA ISl TOCTABJIEHHOW HAyYHO-TEXHUYECKOU
3aJa4H,

® YCBOGHHE OCHOBHOM M 3HAKOMCTBO C JOMOJHHUTEIHHOW JIUTEPATypoOi, peKoMeHIayeMoi paboueit
IIPOrpamMMOi.

Kax npaBmiio, OlEHKa «OTIHYHO» BBICTABISIETCSA CTYAEHTY, YCBOMBILIEMY B3aHMOCBSI3b OCHOBHBIX
NOHATHA JIUCIMIUIMHBI B WX 3HAUYCHWHM JUIA TpuoOpeTaeMold mnpodeccuu, MNpPOSBUBIIEMY
TBOpPYECKHE CIIOCOOHOCTH W TOHMMaHHUE, W3JI0KECHWU M HCIOJIb30BaHUM YUEOHO-IIPOrPAMMHOTO
MaTepuaia.

OrneHKa «X0pPOII0» BBICTABISIETCS CTYICHTY, IOKa3aBIIEMY:

® 3HaHKE OCHOBHOT'O Y4eOHO-TIPOrPaMMHOTO MaTepHala,

® YCIIENIHOE CAMOCTOSTEIbHOE BBITIOJTHEHHE MTPEyCMOTPEHHBIX B pabodeil mporpaMMe 3aJaHui,

® YCBOCHME OCHOBHOM JIUTEPATypPhl, PEKOMEHIOBAaHHOH pad0Yeil MporpaMMon.

Kax mpaBuio, omeHka «XOpOI0» BBICTABISETCS CTYAEHTY, NOKa3aBIIEMY CHCTEMaTH3UPOBAHHBIN
XapakTep 3HAaHMW 10 H3y4YaeMoOH JUCIMIUIMHE M CIIOCOOHOMY K UX CaMOCTOSTEIHbHOMY
MIPUMEHEHHUIO.

OrneHka «y10BJAeTBOPUTEIBLHO» BBICTABIIAETCS CTYACHTY, TOKa3aBIIEMY:

84



® 3HaHHE OCHOBHOTO Y4eOHO-TIPOTPaMMHOT0 MaTepHaia, B 00beMe, HeOOXOIUMOM ISl AajbHeHIen
yueObl 1 TpeacTosmIel paboThl o BEIOpaHHOH npodeccu,

® CIIOCOOHOCTB BBITIOJHATH 33aHUsI, IPEIYCMOTPEHHbIC paboyell MporpaMmoii,

® 3HAKOMCTBO C OCHOBHOM JIUTEpaTypoil, peKoMeHyeMoH paboueii mporpaMMoi.
OlieHKa «y/IOBJIETBOPUTEIbHO» BBICTABISCTCS CTYACHTY, JOIYCTHBIIEMY MOIPEIIHOCTH B OTBETE Ha
9K3aMEHE ¥ TPH BBIIOJIHEHNH AK3aMEHAMOHHBIX 33JaHUi, HO 00J1aaioeMy HeOOXOANMBIMH 3HAHHSAMH
JUISL UX YCTPaHEHHS TI0/1 PyKOBOACTBOM ITPENOIaBaTeIs
OLeHKa «HeyA0BJIEeTBOPHUTEIbHO» BBICTABIIACTCS CTYACHTY, €CIU CTYICHT, JOIYCTHJ OLIMOKU B
OTBETE Ha PK3aMEHE W TPH BBHINOJIHCHWH SK3aMEHAIMOHHBIX 3a/laHUH, W He 00JazaeT HeoOXOJHMMBIMHU
3HAHUSIMH JUTS UX YCTPAHESHUS M0J] PYKOBOJICTBOM IPETIOIaBaTEIIst

1. Onucanue mMIKaJIbI OLEHUBAHUS

[Ipomexyrounass arrectauuss B ¢opMe »JK3aMeHa MpelycCMaTpuBaeT IPOBEICHHE
00s13aTeIbHON  AK3aMEHAIMOHHON  TIpOLEyphl u omnenuBaercs 40 Oammamu u3  100.
MuHnumanpHOe KOJIMYECTBO OayuioB, HEOOXOAMMOE AJisi JIOMYyCKa K 9K3aMeHY, COCTaBiseT 33
Oamna. [TomoxxurenbHBIA OTBET CTYACHTA HA 3K3aMEHE OLEHWBACTCSl PEHTHHTOBBIMH OasilaMu B
muamazone ot 20 mo 40 (20<S.,<40), omenka Menbine 20 OaqIOB CYMTAETCS
HEYJI0BIIETBOPUTEIILHOM.

[[Ixana cOOTBETCTBUSI PEUTUHTOBOTO OaJljia 3K3aMeHa S-0aIbHOW CUCTEME

PeliTHHIOBBIN 02/1J1 MO JUCIMIIJINHE Onenka no 5-0a/JJILHOMH cHCTEMe
35-40 OTan4HO
28-34 Xoporio
20-27 Y 1OBIETBOPUTEIHHO

2. Meroanyeckue MaTepuabl, ONpelesiioNye MPoLeIypPbl OleHUBAHUS 3HAHMIA, YMeHUIA,
HABBIKOB W (MJHM) ONBITA [AeATEJbHOCTH, XAPAKTEPU3YIIUX IJTanbl (GopMHUPOBaAHMSA
KOMIIEeTEeHIINii

IIponenypa npoBeneHHs HSK3aMEHa OCYLIECTBIICTCS B cOOTBEeTCTBUM C [losokeHneM o
NPOBEJICHUN TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTalliy OOYYAaIOIIMXCs I10
00pa3oBaTelbHBIM IIporpaMMam Beiciero oopasoBanusi B CKOVY.

B sk3ameHalmoHHbI OMIeT BKIIFOUAIOTCS 3 TEOpETHMYECKHX Borpoca (2 Borpoca 6a30BOro
YPOBHS CIIOHOCTH M | BOIPOC TMOBBIIEHHOTO YPOBHS CJIOXKHOCTH), 1 TpakTHYeCKuil BOmpoc
(3amaya).

J1n1st noAroTOBKY 1O OMJIETY OTBOAUTHCS 25 MUHYT.

ITpn moaroTroBke K OTBETY CTYAEHTY NPEIOCTABISETCS MIPABO MOJIb30BAHUS KAJIBKYJIATOPOM,
CIPaBOYHBIMH TaOJIUIIAMU.

Ilppu mpoBepke MNPAaKTUYECKOTO  3aJaHUs, OLECHUBAIOTCA  IOCIIENOBATEIbHOCTh U
PALMOHATBHOCTD BBITIOJIHEHUS, TOUHOCTD PACUETOB, BBITNIOJIHEHUE JICHCTBUI C pa3MEPHOCTHIO.

CocraBurens I''". CepenxunoBa
(monmmcs)
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