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1 OBIME ITOJIOKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuajioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTebHON MPOTPaMMBI.

llenp — OLIEHUTh COOTBETCTBHME 3HAaHUN, YMEHUH UM YPOBHA MNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

OcHoBHas 3a1a4a — OOECHEYUTHh OLEHKY YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KonTponp 3HaHul TpoBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyTounas
aTTecTalus MPOBOAUTCS B (hopMe IK3aMeHa B IEPBOM U BTOPOM CEMECTpax.

dopMa IPOBEACHMUSA DK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MpOoBeeHMs dk3aMeHa B popMe OaabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMOi, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C JOMOJHUTEIBHON
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaemMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAaHHH, U3JI0KEHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B Iporpamme. Kak npaBuio, oLeHKa
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
JanbHene yueOHoi padboThl U IpohecCUOHATBHON AESITEbHOCTH;

«Y10BJIETBOPHUTEIBHO» 3aCIIy)KUBAaeT CTYAEHT, OOHApYKUBIIMN 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiel paboThl MO  CHENUATbHOCTH, CIPABISAIOUIMICA C BBIIOJHEHUEM 3aJaHMi,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOM JIUTEPATYPOMl, pPEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Jalal0IMM HEOOXOAMMBIMU 3HAHUSMH JUISl UX YCTPaHEHHS O] PYKOBOACTBOM
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX Nporpammon 3amaHuil. Kak mpaBuio, oleHka
«HEYAOBJIETBOPUTEIILHO» CTaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

OneHka «HeyAOBJICTBOPUTEJbHO» BBICTABIISETCS TAK)KE B Cllydae, €CJIH CTYIAEHT HE
BBITMIOJHWII W/WJIM HE 3alIUTUII JIabopaTOpHbIe pabOoThI, MPEAYCMOTPEHHbIE Tpa)UKOM B JAHHOM
ceMecTpe, W He BiaJeeT NpUoOpeTaeMbIMH B MpoOIecce MPAKTHUYECKHX 3aHATHI HaBBIKAMHU
peieHus (U3NUECKUX 3a/1a4 M0 TeMaM TEeKYIIero ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIUIIJIMHE

No KonTponupyemsbie pazaesnbl Koa xoHTpOoaupyemoii Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIETEHIUH (1n e OLIEHOYHOTO
4acTH) MEPOIPUSITHS
1 2 3 4
1 du3nyeckrue OCHOBBI KJIACCUYECKON MEXaHUKU
1.1 | Beeaenue OIlK-1.1 SK3aMCH
OIIK-1.2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1.1 OK3aMeH
Y BpalaTeIbHOTO JIBHXKCHHUSI OIIK-1.2
1.3 | JlunamuKa nocTynareiabHOro u OIIK-1.1 OK3aMeH
BpalaTeIbHOTO JIBH)KCHHS OIIK-1.2
1.4 | 3akoHBI COXpaHCHUS OIIK-1.1 DK3aMeH
OIlK-1.2
1.5 | OcHOBHI cienUaIbLHON TCOPUHU OIlIK-1.1 OK3amMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexanuueckue kojaeOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIIK-1.1 DK3aMeH
OIIK-1.2
3 DNEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | [IpOBOTHUKY H JUIIEKTPUKHU B OIIK-1.1 DK3aMeH
AJIEKTPUUYECKOM T0JIE OIIK-1.2
3.3 | [loCTOSIHHBII AIIEKTPHUYECKHI OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1.1 OK3aMeH
OIlK-1.2
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1.1 DK3aMeH
OIlK-1.2
4.3 | DneKTpoMarHuTHasi HUHIYKIUSI OIIK-1.1 OK3aMeH
OIlK-1.2
4.4 | DnekTpoMarHuTHbIE KOieOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
5 Bonusr n ontrka
5.1 | Boxnsl OIlK-1.1 DK3aMeH
OIlK-1.2
5.2 | Ontuka OIlK-1.1 DK3aMeH
OIlK-1.2
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIlK-1.1 DK3aMeH
OIIK-1.2
6.2 | KBanToBas MexaHHKa OIIK-1.1 OK3aMeH
OIIK-1.2
7 AToMHas U siepHas puznka




7.1 | ®usuka atoma OIIK-1.1 DK3aMeH
OIIK-1.2

7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIIK-1.1 DK3aMeH
TeNna OIIK-1.2

7.3 | SAnepnas pusuka OIIK-1.1 DK3aMeH
OIIK-1.2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. llpome:kyTouHas arTectanus B popme 3x3amena (1 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIeTeHIIUH Coaeprxanue KoMIeTeH UM
OIIK-1 CriocobeH IpUMEHSTh €CTeCTBEHHOHAYYHbIE U O0IIEeNH)KEHEPHBIC 3HAHUS,

MCTOABI MATEMATUYICCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA B HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTH

OIIK-1.1 /leMOoHCTpUpYET €CTECTBEHHOHAYUYHbIE U OOIIEUHKEHEPHbIE 3HAaHUS, 3HAHUS METOJ/I0B
MaTEMaTUYECKOTO AaHajIu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOIO M OIKCIIEPUMEHTAIBHOTO
UCCIICJOBAHUS

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILIHHE

1. MarepuanbHas Ttouka. Cucrema otcuera. [lyte. Ilepememenune. CkopocTh u
YCKOPEHHE MaTepHAIBHONW TOYKH, UX IIPOECKIIMN HA KOOPIAUHATHBIE OCH.

2. Bpamenue marepranbHOW TOYKM BOKPYT HEMOABMKHOM OCH. YIIOBas CKOPOCTh M
yrioBoe  yckopeHue. CBsi3b  MEXJIy YIIOBBIMH M JMHEMHBIMHM  KHHEMaTUYeCKUMU
XapaKTEPUCTUKAMU.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHWKH. llepBeiii 3akoH HproToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HbproToHa kak ypaBHeHME IBHXKEHMs. Tpernil 3akoH
HeroToHa.

4. 3akoH BceMupHOro TiroteHus. Cuia TsKeCTH M Bec Tena. Ynpyrue cuibl. Cuibl
TpPEHUs.

5. KoncepBaruBHble M auccunatuBHble cuibl. [loTeHnuaneHass »Heprus. Busl
MOTEHIMAIBHOW dHepruu. [loaHas MexaHndeckas SHEPrus.

6. BHyTpeHHHME M BHEIIHHE CHJIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXpPAaHEHMs IOJHOM
MexaHn4decKoi 3Heprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBaAMM IPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYIbCA.

8. MoOMEeHT CHITbI, MOMEHT UMITYJTbCa. 3aKOH COXPAHEHHSI MOMEHTA HMITYJIbCA.

9. OCHOBHOI 3aKOH JMHAMUKHU BPALIATEILHOTO ABHKECHHUS.

10. MowmeHT uHepIuH, ero cBoiicTBa. Teopema IllTeliHepa.

11. IMpunmun ortHocutensHocT [amunes. [IpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIOKEHHUs cKopocTel. ITHBapnaHTHOCTh 3akOHOB HBIOTOHA B MHEpPIMAIBHBIX CUCTEMAX
oTcUera.

12. Tlocrymarel OunmreiHa. [IpeoOpa3oBanust JlopeHna. OTHOCHTENBHOCTh TMOHSTHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U NPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITHUSIMH.

13. PenATUBUCTCKHMI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PensTMBUCTCKUN HUMITYJIbC.
PensTuBHCTCKOE ypaBHEHHE IHHAMHMKH. PENSTUBUCTCKUE BBIPAXKEHUS I KUHETUYECKOW W



MIOJTHOM 3HEPTHH. B3auMOCBs3b MacChl U SHEPTUU.

14. JIuddepeHnmanbHoe ypaBHEHHE CBOOOAHBIX TapPMOHHYECKHUX KOJEOAHWN H €ro
peleHue.

15. VpaBHenue 3aryxaroumx kojiebaHuid W ero pemieHue. [lapameTpsl 3aTyxarommx
KOJIEeOaHH.

16. YpaBHeHME BBIHYKICHHBIX KOJIeOaHUIl U ero peuieHue. SIBieHue pe3oHaHca.

17. Craructuueckuit u TEPMOJUHAMUYECKUI METO/IbI UCCIICI0BAaHHUS.
TepmoanHnamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX UarpaMMax COCTOSHUS.

18. Uneanpnbiii ra3. [laBaeHue wuacanpbHOro rasza. BbIBOI OCHOBHOTO ypaBHEHUS
MoJieKyisipHo-KuHeTnueckoi reopun (MKT) nneansHoro rasa.

19. Cpennsisi KuHETHYECKas: SHEPrus MOJIEKYJA HAeaJbHOro raza. MoeKyaspHO-
KMHETUYECKOE TOJKOBaHWE aOCONIOTHON Temmeparypbl. Uuclio cremeHeid cBOOOABI MOJEKYIIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

20. OcHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHeHue Kiameiipona-
MenneneeBa). M3omporecchl.

21. 3axoH MakcBemna Uil pacrpeneieHuss MOJIEKYNl HICATbHOTO Ta3a Mo CKOPOCTSIM U
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHHUS MOJIEKYI UI€aTbHOIO Ta3a.

22. TlpuHnun neTanbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH bombiMana
JUTSL pacrpeieNeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

23. Pabora mpum wu3MeHeHMHM OOBEMa, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI JHEPTHUs
ujeanbHoro rasa. [leppoe Hauano TepMOIUHAMHKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
Hayajio TePMOJUHAMUKHU.

24. DnekTpuYecKui 3aps U ero CBOICTBa. 3aKOH COXpaHEHHs 3apsiaa. BzauMoneicTeue
3apsa0B. 3akoH Kynona.

25. DeKTpoCcTaTuyecKkoe IoJie, BEKTOp HampsbKeHHOCTH. [lpuHIMN cyneprno3unuu
ANIEKTPUUECKHUX I0JIEH U €ro NIPUMEHEHHUE JJIs PacyeTa IMoJisl, CO3JaHHOTO CUCTEMOM 3aps0B.

26. Tlorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
ANIEKTPUYECKOTO OISl B BaKyyMe.

27. TeopeMma 0 HMPKYISIMHN BEKTOpA HAMPSHKEHHOCTH ANeKTprudecKkoro moms. [lorenman
MOJIs1 TOYEYHOT'O 3apsijia.

28. CBoOozHbIe U CBsA3aHHBIE 3apslbl. BekTop anekrpuyeckoro cMerieHus. Teopema
["aycca nist 2IeKTpUUECKOro Mo B JUJIEKTPUKE.

29. Pacnpenenenue 3apsga B IPOBOJAHMKE.  ODJEKTPOCTATHUYECKass  HMHAYKIUS.
DneKTpuueckas eMKOCTb YEIMHEHHOTO ITPOBOIHUKA, 2-X MPOBOJHHUKOB.

30. DnexTponBrxkyas cuia. 3akoH OMa M CONPOTHBIEHHE MPOBOIHUKOB. 3akoH OMa B
MHTETpanbHON U TuddepernmansHoi Gpopmax. 3akoH OMa 171 HEOAHOPOAHOIO Y4acTKa LENu.

Tunosble 3a1a4M MO TUCHUTLIMHE
1. JIBrKeHre MaTepruaabHON TOUKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/c?. OlpesenTh KOOPANHATY B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCT V TOYKU PAaBHA HYIIIO.
OrtBet: 80 m.
2. JIBmKeHHE MaTepHaATbHON TOYKH 3a/1aHO ypaBHEHUEM X=At+Bt2, rae A = 4 m/c, B=-0,05
M/, Omnpenenutb yCKOpeHHE B MOMEHT BPEMEHHU, B KOTOPBIN CKOPOCTh V TOYKH paBHA HYIIIO.
Orger: -0,10 m/c’.
3. JluHeiHast CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpaIAIOLIerocsl AWcKa paBHa 3 M/C.
Touku, pacronoxenable Ha AR=10 cMm Oirke K OCH, HMEIOT JMHEHHYIO CKOPOCTh V=2 M/C.
OnpenenuTth yriaoByl CKOPOCTh BpamieHus aucka. Oreer: 10 paa/c.
4, Juck Bpamaercs COTJIACHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B=-2pan/c,
Cc=05 pa;[/cs. Haiitu yrinoBoe yckopenue B MOMEHT BpeMeHH t = 2 c. OTBet: 6 pan/c.



S. JIMCK BpamaeTcs COrIacHO ypaBHeHmio ¢ = A+Bt+Ct%, rme A=1pax, B =12 pan/c,
c=-1 paz[/c3. B kakoit MOMEHT BpeMeHHU yTioBasi CKOPOCTh AKMCKa OyaeT paBHa Hymo? OTBeT:
2c.

6. HaiiTu MOMEHT MHEPIMH MOJO0TO NWJIMHAPA MAaCCOM 2 KT U paJuyCoOM 5 CM OTHOCHUTEILHO
ero ocu cummetpuu. OrBet: 0,005 KI*M-.

7. Haiitu mMomeHT wHepuuu mapa mMaccol 5 kr v paguycom 10 cM OTHOCHUTENIBHO OCH,
npoxosiiei uepes ero uentp macc. Orser: 0,02 KI*M-.

8. Haiitn MomeHT uHepnuu aucka maccoi 0,5 kr u paguycom 20 CM OTHOCHUTEIBHO OCHU
MIEPIICHIUKYIIIPHON K IIOCKOCTH AWCKA ¥ Mpoxosiiei uepes ero nuentp. Orser: 0,01 KI*M-.

9. HaiiTu MOMEHT MHEepUUU CTEpKHSA Maccod 5 Kr W JUIMHOW 1,2 M OTHOCHUTEIBHO OCH
NEePHEHANKYIISIPHON K CTEPIKHIO U MTPOXOoAsiiel uepes ero cepeauny. Orser: 0,6 KI*M-.

10. HaiiTh MOMEHT WHEpIMH CIUIONIHOTO IIMJIMHIpPA MAaccod 2 KI' W paauycoM 5 cM
OTHOCHTEIIBHO ero oci cummetpun. OtBet: 0,025 kr-m’.

11. HaiiTu mMoMeHT uHepuuu cTepkHs Maccod 1,5 Kr m miMHOM 1 M OTHOCHUTEIBHO OCH
NEePHEHANKYIISIPHON K CTEPIKHIO U MTPOXOosiiiei yepe3 ero koueu. Oreer: 0,5 KI*M-.

12. BepeBka paspbeiBaeTCs mpu MOABEIIMBAHUM K Hed Tena maccod 36 kr. Teno kakoit
HanOoJIbIIIel MacChl MOYKHO TTOJIHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? OtBer: 30 Kr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTHU, coCTaBisAomel yron 30° ¢ TOpU30HTOM.
Haiitn yckopenne tena. OTBer: 5 m/c’.

14. C kakoil MMHUMAaJbHON FOPU30HTAIILHON CHJION HYKHO MPUKHUMATh TEJIO MAcCOi 2 KI K
BEPTHKAIBHON CTeHE, 4TOObl OHO He ymano? KodpduiueHt TpeHHs MEX)Iy MOBEPXHOCTHIO

cteHbl 1 TenoM pased 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 ¢. HaliTu cuiny conpoTHBIEHUS BO31yXa,
cunras ee noctossaHor. OtBer: 0,25 H.
16. MaxoBUK B BHAEC HWIMHIApa Maccod 5 kr u paaumycom 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpalieHus 1octur yactotel 10 06/c. Hailtu MOMEHT cuit, AeMCTBYIONINX Ha
MmaxoBuk. Otser: 1,57 H-m.

17. ToHkui ogHOPOAHBINA cTepkeHb JIMHOW 50 cM u maccor 400 r BpamjaeTcsi ¢ yriioBbIM
yCKOpeHuem 3 pa)l/c2 OKOJIO OCH, TPOXOJSIICH TNEPIeHAUKYIIPHO CTEPKHIO dYepe3 ero
cepenuny. Onpenenuts Bpamaromuii MoMeHT. OTBer: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/c, Bpamiasch OKOJIO IMPOA0JIbHOM ocu ¢ yactotoil 3000
00/c. IlpuHMMas mymmo 3a IMWIMHAPHK AUAMETPOM 8 MM, ONpENeuTh KaKyro JON0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISET KHHeTH4YecKas sHeprus Bpamenus. OTset: 0,44 %.

19.  T[lox melicTBHMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOpesa ckopocTh 2 M/c. OnpenenTh
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OrBet: 800 Ixk.
20.  Manenpkuii mapuk maccoi 100 r JABMKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mHoit 40 cm. Kakyro paboTy HYXHO COBEpLINTH, YTOOBI YBEIMYUTH YIJIOBYIO CKOPOCTh
mrapuka ¢ 20 pan/c no 25 pan/c? Orser: 18 [Ix.

21. OrnpenenuTts JTMHENHYI0 CKOPOCTh IIEHTPa MOJIOT0 LMIMHIIPA, CKaTUBLIErocsi 0€3 CKONBXKEHUS C
HAKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOIHBIM  LMIAMHAP KaTUTCS 0€3 MPOCKalIb3bIBaHUS IO TOPHU30HTAIBHOM

MOBEPXHOCTH CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOJKET IMOJHATHCS MO HAKJIOHHOH
mrockoctu? OtBet: 0,3 M.

23. CHapsn maccsl 50 Kr, JeTAIMi TOpU30HTANBHO co cKopocThio 800 m/c, momagaer B
wiathopMy € MECKOM M 3acTpeBaeT B HeM. HalTu ckopocTh TuraTdopmbl MOCie TOMaIaHus
cHapsJa, ecau ee Macca 16 T. OTBer: 2,5 m/c.

24, [To ropu3oHTaNBHBIM pefbcaM co cKopocThio 20 KM/4 nBHXkeETCs matgopma Macchl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 KT U ABMXKeTca BMecTe ¢ miaardopmoit. C
KaKOW CKOPOCTBIO TIOCTIE 3TOTO JBroKeTCs Tuiatopma? OTBet: 16 km/4.

25.  Ilnardopma B BHIe AuMcKa Maccoil 4 Kr U paguycoM 12 cM Bpamiaercs M0 HWHEPLUU
BOKPYT BEPTHKAIBHOW OCH. BO CKONBKO pa3 yMEHBIIUTCS YacTOTa BpAIEHUs, €CIIM Ha Hee
MOJIOXKHUTH KOJbLo Maccol 1 xr u paguycom 10 em? OtBer: 1,35.



26. Touka coBepIaeT rapMOHUYECKUE KoJieOaHus 1Mo 3akoHy X = AcC0S(ot+o), rae A=3 cMm,
a®=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh TOUKH. OTBeET: 6 cM/c.

27. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHus 1Mo 3akoHy X = ACOS(wtt+@o), rae A=5 cm,
a ® = 2 ¢’*. Haiitn MakcuManbHOe yckopenue Touku. OrBet: 20 em/c?.
28.  Haiitm mnepmon KonebGaHuil (U3UUECKOTO MAATHUKA, IPEACTABISIONIETO COO0M

OIHOPOJHBIA CTepkKEeHb JIuHOM 60 cM, BpallarolIUics BOKPYr TOPU30OHTAIBLHOM OCH,
poxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon kosiebaHui  (U3MYECKOTO MAATHHKA, MPEICTABISAIOMIEr0 CcoO0M
OJIHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHON OCH, MPOXOASIIEH
yepe3 kpaid qucka. Orser: 1,33 c.

30.  bamnon BMecTuMOCTBIO 20 J1 CONEPKUT YIIEKUCIHbINA ra3 maccoi 500 r moj naBieHuEeM
1,3 MIla. Onpenenuth Temneparypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UACANBHBIN a3, colepkanmii | KMob BeliecTBa Ipy JAaBJICHUH
1 MITa u Temniepatype 400 K? OrBet: 3,3 M,

32.  bamnon BMectuMocThio 12 11 comepkut yrnekucinsiii ra3. lasnenue rasa pasao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy rasza B 6amnone. Orser: 212 r.

33. B Gamnone BMectuMocThiO 25 1 HaxoauTtcs Bogopon npu temmeparype 290 K. Ilocne

TOrO0 KakK 4YacThb BOJOPOJA M3pacxojoBalid, JaBieHHe B OayuioHe moHuswioch Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxooBaHHOro Bogopoaa. Orser: 8,3 r.

34. B Gamnone comepsxutcs ra3z npu temneparype 100 °C. [Jo xakoit temnepartypsl (B °C)
HYXXHO HarpeTh ra3, 9ToObl €ro JaBjJIeHNe YBEIUYIIOCH B ABa pa3a? OrBet: 473 °C.

35. Kakoe konmdecTBO TEmIOTH MOTpedyeTcs, uToObl HarpeTh 1 mMonb azora Ha 300 K mpu
noctostHHOM 00beme? OTBet: 6,23 kK.

36. Ha cKonbKO H3MEHWIACh BHYTPEHHSS OHHEPrus BOASHOIO Iapa, €Cld IpU €ro
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepuIin padoTy paBHyto 10 k/[x? OtBer: 30 kK.
37.  llpu xaKoM JaBJIEHUH NPOUCXOANUIIO N300apHOE paclIMpeHHe a30Ta, €ClIM Ha yBEJIIMYEeHUE
ero oobema Ha 12 11 6b110 3aTpadueHo KosnyecTBo TeruoThl paBHoe 21 k/x? Orser: 500 klla.
38.  Kakoe KOJIMUYEeCTBO TEIUIOTHI ObUIO 3aTPAaye€HO HA HArpeB Iejiusl MpU MOCTOSSHHOM 00beMe
V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.

39. Kakoe xonmdecTBO TEmIoThl MOoTpedyercs, 4ToObl HarpeTs 8§ Moib Bojgopoja Ha 100 K
IIpU NOCTOSSHHOM JaBieHun? Oreer: 23,3 k/x.

40.  Ilpu um3oxopHOM HarpeBe 1 Mol renust TemmepaTypa yBenuuuBaercs B 3 pasza. Haiitu
npuparienne surpormn. OtBer: 13,7 JTx/K.

41. HaiiTi paccTosiHHE MEXKIY JBYMSI TOUCYHBIMH SJIEKTPHUECKUMU 3apsiaMu, €CII U3BECTHO,
YTO MPH YMEHBIIEHHH 3TOTO PaccTOSHUSA Ha 50 cM cHjla B3aWMOJICHCTBUS YBEJIUYHBACTCS B 2
paza. OrBet: 1,7 M.

42. Ha meraumdeckoi cdepe pamguycom 15 cm Haxommres 3apsag Q = 2 vKin. Onpenenutsb
HaNpsOKEHHOCTh E 3JeKTPOCTaTHUECKOro MoJisi Ha paccTossHUM I = 10 cM OT meHTpa cdepsbl.
Otsert: 0.

43. Ha merauinyeckoit cdepe paguycom 15 cm Haxomurtes 3apsa Q = 2 vKn. Onpepenutsb
HANPSDKEHHOCTH E DIIEKTPOCTAaTUYECKOro Mot Ha nmoBepxHocTH cheprl. OTBer: 800 B/Mm.

44, Ha merauindyeckoit cdepe paguycom 15 cm Haxomurtes 3apsa Q = 2 vKn. Onpepenuts
HaNpsHKEHHOCTh E 3JIEKTPOCTATHUECKOro MOoJisi Ha paccTostHMM I = 20 ¢M OT 1eHTpa cepsbl.
OtBer: 450 B/m.

45. Metamnyeckuii map paguycom 5 cMm Hecet 3apsia Q = 10 uKn. Onpenenuts noteHuuan @
AJIEKTPOCTATUYECKOTO MOJIsI Ha NoBepxHocTH 1mapa. Oreer: 1800 B.

46. JIBe KOHLIEHTPUYECKHE METANINUYECKUE 3apsukeHHbIe ceprl paguycamu R1 =6 cm u Ry = 10
CM HeCyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q, = -0,5 vKi1. Halitn HanpsbkeHHOCTh E 0TS
B TOYKE, OTCTOSIIIEH OT IeHTpa cdep Ha paccrosHue I = 5 cM. OtBeT: 0.



47. DnexTpuyeckoe TIO0Je CO3/1aHO JBYMsl OECKOHEUHBIMH MapajUlebHBIMU IJIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpeiejieHHbId Mo Iiomaau 3apsgy [ =1 HK/M. Onpenenutsb
HanpsbkeHHocTh E monst mexny mnactunamu. OTBet: 0.

48. DnexTpuyeckoe TI0JIe CO3/1aHO JBYMSI OECKOHEUHBIMH MapajUIeIbHBIMU IJIACTUHAMH,
HECYIIMMH PAaBHOMEPHO pacipeleNeHHsii mo rwomany 3apsn [ = 1 uKi/M?. Onpenenuts
HanpspkeHHOCTh E nons BHe muactud. OrBer: 113 B/m.

49. TIoTeHIHAN ITEKTPHICCKOTO TOJIS, CO3[aBAEMOr0 CHCTEMOI 3apsiIoB, HMeeT B ¢ = a(X’-
y2), rae a=1B/M’. Haiitu MOZYJIb HANPSDKEHHOCTH DJJIEKTPUYECKOIO IO B TOYKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npuBectu B cucreme CU U OKpYTrIUTh ¢ TOUHOCTHIO JI0
nByx uudp mocne 3anstoil. [OTBet: 2,24 B/m.

50. IBa toueunsix 3apsaa +7,5 uKn u —14,7 uKn pacnonoxensl Ha pacctosnuu 5 cM. Haiitu
HaNpsKEHHOCTh 3JIEKTPUUECKOro MOJIs B TOUKE, HAXOAIIEHCS HAa paCCTOSIHUU 3 €M OT IIE€PBOTO
u 4 cm ot Broporo 3apsiaa. OrBer: 112 kB/m.

51. OnpenenuTb HANPSXKEHHOCTb AJIEKTPUUYECKOIO TOJIsI B TOYKE, PACIOJOKEHHOM BJOJIb
npsMoit, coenunstomieit 3apsanpl +10 HKin u +8 uKn u Haxonseiics Ha paccrosHuu 12 cm ot
MEepBOTrO M 8 cM OT BTOpOTo 3apsana. Paccrosnue mexay 3apsanamu 20 cm. Otser: 5000 B/m.

52. B BepummHax KBaJpara co CTOPOHOU 5 ¢cM HaxOJATCs OJMHAKOBBIE IMOJIOKUTENIbHBIE 3apsi/Ibl
2 K. OnpenenuTs HaIPSHYKEHHOCTb IEKTPUUYECKOro MO B LieHTpe kBajapara. Oteer: 0.

53. Paccrosirue | Mmexay 3apsimamu Q=12 uKu aunosns pasao 10 cm. Haiitu notenuunan ¢ mosst
CO31aHHOT'0 JAMIIOJIEM B TOUKE, yajJeHHOU Ha =10 cM Kak OoT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Ortger: 0.

54. Jlunons C D3IEKTPUYECKUM MOMEHTOM p =75 nKi'M cBOOOJHO yCTaHaBIMBaeTCs B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paborty A,
HEOOXOIUMYIO JUISl TOTO, YTOOBI IIOBEPHYTH JAUIIONG Ha yroil o = 90°. OTBeT: 6 MK/[XK.

55. Ompenenuth, TpU KaKOH HANPSHKEHHOCTH FE CPEIHETr0 MAaKpOCKOMHYECKOTO TOJisi B
TURJIEKTpUKE (€=3) MONSPU30BaHHOCTh P JOCTUTHET 3HauyeHwus, pasHoro 200 MrKu/m?. OTBer:
11,3 MB/m.

56. Haiitu panuyc BHemHel oOkiIanku Ry BO3IYITHOTO Chepruieckoro KOHIEHCATOpa eMKOCTHIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku Ry = 2 cM. OTBeT: 4,5 cM.

57. Haiittu paguyc R; BHyTpeHHel o0OKIaakud c(pepuyeckoro KOHIEHCATOpa EMKOCTBIO
C = 3,3 ¢, eciu paguyc BHemHel Ry = 3 cM, quanexTpuk — napadu (¢ = 2)? OrBer: 1 cm.

58. OmpenenuTh 3IEKTPOEMKOCTh LMIMHIPUYECKOIO BO3AYIIHOIO KOHJAEHcAaTopa JAJUHON
| =10 cm, ¢ pamuycamu o6kmanok Ry =1 cm u Ry = 2 cm. OtBer: 8 n®.

59. Tpu oAMHAKOBBIX KOHJEHCATOpa COEIMHEHBI MociefoBaTebHO. EMKOCTh Takoil Garapeu
C =100 nd. OnpenenuTb €MKOCTh OaTaped KOHJEHCATOPOB, IOCIE TOrO, KaKk OJMH U3 HHUX
3anonHuIH napadpuaoM (e = 2). OrBer: 120 nd.

60. ITnockuit Bo3aymIHBINA KOHAEHcaTop AnnekTpoeMkocThio C = 1,11 H® 3apsbkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioueHHss OT HMCTOYHHKA TOKAa PACCTOSHUE MEXIY
oOKJIaJiKaMu KOHJEHcaTopa ObUIO yBenu4eHo B 5 pa3. OnpenenuTs paboTy A BHEIIHUX CHJI IO
pasnBmkennio ookimanok. Oreer: 0,2 m/ k.

61. Cuna Toka B MPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , rme k=0,5 Alc.
Haiitn 3apsa (, mporekaroliuii depe3 IMONEpeyHOE cedeHHe MpPOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ku.

62. AxkkymynsTop ¢ BHyTpeHHHM conpotuBiieHreM 0,080M mpu Toke 4A OTAaeT BO BHEUTHIOIO
nenb 8BT. Kakyro MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tipu Toke 6A? OTBet: 11 BT.

63. K ucrounuky toka ¢ 3/1C B=1,5 B npucoequamim karymky ¢ conporuBienneM R=0,1 Owm.
AmnepMmeTp mokasai cuily Toka, paBHyro 11=0,5 A. Korzma x MCTOYHHMKY TOKa MPUCOEIMHUIN
MOCJIEI0BATENBHO €1le OJMH UCTOYHUK TOKa ¢ Takoil ke DJIC, To cuna Toka | B TOM *ke KaryIke



okaszanack paBHou 0,4 A. OnpenenutTb BHYTPEHHEE CONPOTUBIICHUE MEPBOTO MCTOYHMKA TOKA.
Otger: 2,9 Om.

64. Ilpu cune Toka 11=3 A BO BHeIIHEH 1lenu akKKyMYJISTOpa BbAEseTCs MoTHOCTh P1=18 BT,
npu cuiie Toka l,=1A - coorBercTBeHHO P>=10BT. Onpenenuts BHyTpEHHEE COIIPOTUBIIEHUE I
Oarapeu. OrBer: 20 Om.

65. IL1oTHOCTH TOKa B MEIHOM TIPOBOJHMKE paBHA 2 A/nvm?. Haiitn HaIIpsKEHHOCTh
ANEKTPUYECKOTO TMOJIsI B MPOBOAHMKE. YJenbHOe corpotuBieHue meau 17 HOm'M. OTBet:
34 mB/m.

OIIK-1.2 [IlpumeHsieT eCTECTBEHHOHAayYyHble U  OOIICWH)XCHEPHbIE 3HAHUSA, METOJbI
MaTEMAaTHYECKOTO AaHaIu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOIO M IKCIEPUMEHTAIBHOTO
UCCIIEJ0BaHNS B TPO(ECCHOHANBHON e TEIbHOCTH

Tunosblie TeopeTHYecKHEe BONPOCHI K IK3aMeHY MO0 TNUCHUILIIHHE

1. BbluncneHnue MNpPOIIGHHOTO MYyTH NMPU HEPABHOMEPHOM ABMKEHUU MaTepHabHON
TOUKH.

2. lentp wmacc. VYpaBHeHue [BIKEHHS LeHTpa wMacc. Cucrema IIeHTpa Macc.
PeaktuBHOE NBUKEHUE.

3. KpuBonuneiiHoe NBUXKEHHE MaTEpUATbHOW TOUKH. TaHreHIMaTbHOE M HOPMAIIbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPIUU CTEPKHS, [IUIMHAPA, [Iapa.

5. PabGota cuibl u MotHOCTh. KMHETHYECKAs! SHEPTUS TOCTYNATEIBHOTO JBUKEHUSI.

6. Kunernueckas »sHeprus Tena, BPALIAIOMIETOCS BOKPYT HEMOJBMKHOW  OCH.
Kunerndeckast sHEprus Mpu MIOCKOM JIBUKEHUH.

7. Csobonnbie ocu. ['upockorn. I[peneccus rupockorna.

8. TlomsaTMe O HEWHEpPIUATbHBIX cucTeMax orcdyera. Cuiabsl wHepuuu. [IpuHIUN
SKBUBAJIEHTHOCTH DUHILTEHHA.

9. TpyxuHHBIH, QU3NUECKAN U MATEMATHUYECKAN MAsTHUKA. DHEPTHS TAPMOHHYECKOTO
OCLMJUIATOpA.

10. CroxxeHue OMHAKOBO HAIIPABICHHBIX M B3AaUMHO MIEPIICHIUKYIISIPHBIX KOJICOAHUH.

11. DxcnepuMeHTaIbHOE MOATBEPKIACHHUE pacmpenenenus Makcsemna: onbITel LlTepHa
u Jlammepra.

12. CpenHee uuCIO CTOJIKHOBEHHM, CpelHAsS [UIMHA CBOOOAHOTO Tmpobera U
3¢ PEKTUBHBII TUaMETP MOJIEKYII.

13. Anwmabarnblii npouecc, ypaBHenue [lyaccona.

14. TenmnmoemKoCTh HI€ATBHOTO Ta3a TMpU H30MOpolleccax. YpaBHeHHE Maiiepa.
Krnaccuueckass MoneKylspHO-KMHETHYECKash TEOpUs TEIJIOEMKOCTH HACAIbHOIO ra3a U ee
OTPAaHUYEHHOCTb.

15. Kpyrosoii nporecc (uuki). TermnoBeie ABUTATENH W XONoAwibHble MamuHbl. KITJ]
ujeabHOM TeroBoil mamuHel. [{ukn Kapho.

16. DHTpomus MAeaTbHOTO ra3a MpH OO0paTUMBIX U HEOOpAaTUMBIX Mpoleccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHHUE SHTPONUH. TepMogrnHaMUKa HEOOPATUMBIX MPOIECCOB.

17. TloTeHIMAIBHOCTh JJEKTpUYecKoro mois. Pabora mo mepeMerieHuro 3apsaa B
ANEeKTprUYecKoM moJe. [loTeHunanbHas sHeprust B3auMOAEHCTBUS ANEKTPUUECKUX 3apsiiOB.

18. CBs3b MEXIy NOTEHIIMATIOM U HAMPSKEHHOCTHIO.

19. Tlpumenenue Teopembl [aycca Juisi pacdera SIIEKTPUYCCKUX ITOJICH, CO3MaHHBIX
TOYEUHBIM 3apsIOM, PAaBHOMEPHO 3apsDKEHHBIMH IJIOCKOCTBIO, C(epoi, HHUTHIO, LUIUHAPOM,
1apoM.

20. BpruncrieHue MoTeHIIUAaNA M0 HAMPSHKEHHOCTH dJIEKTPUUECKOTO OIS

21. DNeKTpUYECKH MOMEHT JIMIOJIA. TOYEYHBIM JHIONb. ODIJIEKTPUUYECKOE II0JIe
TOYEYHOTO JAUMOJIS U €r0 pacyeT Ha OCHOBE MPHUHIUIIA CYNIEPIO3ULIUU. DIEKTPUUECKOE T0JI€ Ha
OCH JIUTIONS U B HAINIPABJICHHUH, IEPIICHIUKYISIPHOM K OCH JIUTIOJISI.



22. DJAeKTpUYECKHi JMIONb B OJHOPOJHOM M HEOIHOPOIHOM 3JIEKTPHUYECKOM IIOJIE.
[ToreHuunanbpHas S3HEPTUS JUOS.

23. JIudieKTpuKW,  TOSIpU3alys  JAUAIIEKTPUKOB.  BEKTOp  MONSAPHU30BaHHOCTH.
DNeKTpUYecKkoe Iojie BHYTPH JUAIEKTPUKOB. JluWanekTpuyeckass BOCIPUUMYHMBOCTH U
POHHIIAEMOCTb.

24. VYcnoBust Jid  BEKTOpa HANPSHKEHHOCTH — DJIEKTPUYECKOrOo TMOJsl M BEKTOpa
AIEKTPUYECKOTO CMEILIEHHS Ha TPAHULIE JIBYX JTUAIICKTPUKOB.

25. CerHeTOdNIeKTPHKH, X CBOMCTBA. JIMAIIEKTpUUECKUH THCTEPE3HC.

26. KongeHncatopbl, BHIBl KOHJEHCATOPOB. OHEPrus 3apspKEHHOTO IPOBOJIHUKA,
KOHJIEHCATOpa. DHEPrus 3JIeKTpuuecKkoro mnoiyisa. O6beMHas IIOTHOCTh YHEPTHH.

27. Kiaccuueckue OmbITHI 0 00HAPYXEHUIO U 00BSICHEHUIO MEXaHMU3Ma BO3ZHUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIIOBUSI BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTepUCTUKU
AIIEKTPUYECKOTO TOKA: CHJIA TOKA U TUIOTHOCTh TOKA. YpaBHEHUE HETIPEPHIBHOCTH.

28. PazperBneHHbIe ekTpudeckue uenu. [Ipasuna Kupxroda.

29. MomHocTs TOKa. 3akoH Jlkoyns-JleHnia B wHTErpambHOW M AuddepeHnnarbHOn
dbopmax.

30. Kgasucranumonapueie Toku. I[Iporecchl ycTaHOBICHHS TOKa IMPH 3apsie, paspsie
KOH/JIEHCATOPA.

4.2. [Ipome:xyTouHasi arTectanus B popme 3K3aMeHa (2 cemecTp)

Kon Pe3yabTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpaMMbl
KOMIIETeHIH U Conep:xaHnue KoMIeTeHUH i
OIIK-1 Crnoco0eH NpUMEHSTh €CTECTBEHHOHAYYHbBIE M O0IIEUHKEHEPHbIE 3HAHMUS,

MCTOABI MATEMATUYCCKOI'O aHalIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIBHOT'O UCCIICAOBAHUA B HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTH

OIIK-1.1 [leMOHCTpUpYET €CTECTBEHHOHAYYHbIE U OOIENHKEHEPHbIE 3HAHUS, 3HAHUS METOJIOB
MaTE€MaTU4YeCKOro aHajlu3a M MOJCIHMPOBAHUSA, TEOPETUYECKOIO U HKCIIEPUMEHTAIBHOIO
WCCIICJOBAHHUS

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEHY 110 IMCHHUILIHHE

1. BexTop MarHUTHOM MHAYKIIMK. MarHuTHOE TI0JIe PABHOMEPHO JABHXKYILETOCs 3apsia.
3akoH buo-Casapa-Jlamnaca.

2. BsaumopneicTBHE MPOBOAHUKOB C TOKOM. 3aKOH AMIIepa.

3. Teopema 0 HMPKYISALNUN BEKTOPAa UHAYKIIMM MAarHUTHOT'O T0JIs. 3aKOH IOJIHOTO TOKA.

4. Tlorox BekTopa MarHMTHOM MHAyKIMH. Teopema ['aycca ans BekTopa HWHIYKIHMH
MarHUTHOTO 1oJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IIOJIE.

5. SlBnenue AJIEKTPOMarHUTHOM WHIYKIUU. OnbIThI Q@apanes. 3aKoH
ANIEKTPOMarHuTHOM uHAyKuuu. IlpaBuno Jlenna. Onexkrponsukymas cuia HHAYKOUH. [lonHbi
MarHuTHbIN NOTOK. Toku DyKo.

6. SBnenue camomHaykumu. MuayktuBHocTh. J/IC camounaykuuu. MHIyKTUBHOCTD
COJICHOH 1.

7. Bszaumuas uHAyknus. B3auMHas HMHIYKTUBHOCTb. OHEpPrus KOHTYpPa C TOKOM.
IInoTHOCTB 2HEprUM.

8. Hamarnmuennocts. Toku HamMarHuuuBaHus. BeKTop HAaNMpPsHKEHHOCTH MarHUTHOIO
noiisg. TeopemMa 0 IUPKYISIMU BEKTOPA HAMIPSHKEHHOCTH MArHAUTHOTO TOJIA.

9. PacmpocTtpanenue BONH B ympyroil cpexne. IIpononbHble W IMONEpeYHbIE BOJHBI.
VYpaBHeHHe IUIOCKOM U cdepuyeckol rapmoHumdeckux BosH. daszoBas ckopocTh. BomHoBoe
ypaBHeHHUe. JHeprus BoaHsl. [IpuHuun cynepno3unuu BosH. CTOSYNE BOJIHBI.

10. BomHoBOe ypaBHEHHE /ISl DJICKTPOMArHWTHOW BOJHBI. (OCHOBHBIE CBOICTBa



ANMIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi JJIEKTPOMAarHUTHBIX BoiaH. Bekrop IloliHTuHTAa.
WM HTEHCUBHOCTBH BOJIH.

11. BpemeHHass M NPOCTPAHCTBEHHAs KOIepeHTHOCTH. CTENeHb KOI€PEHTHOCTH.
Unrepdepennus apyx BonH. UaTepdepennus ceera. uprna nunteppepeHInOHHON MOIOCHI.

12. Mudpakuus ceera. [Ipunmun [roiirenca-®Openerns.

13. EcrecTBeHHBI M MOJSPU30BaHHBIN cBeT. 3akoH Maitoca. CTeneHb MOspu3aiu
CBeTa.

14. Tlonspuzauus npu OTpaKeHUH U peromieHnH. 3akoH bproctepa.

15. PacnpocTtpaneHue cBeta B momiomiaronmx cpenax. 3akon byrepa. Jlucnepcus cBera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

16. TerioBoe H3Ny4YEHHE W €ro XapPaKTEPUCTUKU. 3aKOHBI TEIUIOBOTO H3IIyYCHHS.
I'unoresa [1nanka. @OTOHBI.

17. KopnyckynsipHO-BOJHOBOM [Jyanu3M cBeTa M Marepuu. l['mnoresa pae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1¢ bpois.

18. BonnoBble cBoicTBa MHKpouyacTul. Judpakmuss 3IeKTPOHOB. [TpuHnHn
HeonpeneaeHHoCcTH [ ei3endepra.

19. BomHoBas ¢hyHKIMS U ee pu3HUecKuii cMbIicia. HopMUpoOBKa, CTaHIApPTHEIC YCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

20. Yactuma B OJHOMEpPHOW TPSMOYrOJIEHOW TOTCHLIUAIBHOW siMe C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue yacTHIbl CKBO3b MOTEHIHANbHBIM Oapbep. JlMHeHHbII
rapMOHHUYECKUI OCLUILIATOP.

21. Arom Pesepdopna-bopa. DHepretuueckue ypoBHU. ATOM BOAOPOAA B KBAaHTOBOM
MEXaHUKE.

22. KBanToBbIe 4yMcla 3JeKTpoHa B atoMe. CnuH snekTpoHa. CIHH MHUKpPOYACTHII.
®epmuonbl. bo3onbl. IIpunnun Ilaymu. PacnpeneneHue IEKTPOHOB 10 JHEPrETHYECKUM
ypoBHsIM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

23. TloHaTHe O KBAHTOBBIX CTATUCTHKaX bose-DiiHmTeitna u  ®depmu-/upaka.
BbIp0o:KI€HHBIN 2JIEKTPOHHBIN I'a3 B METaJIIaX.

24. Pa3mep, coctaB U 3aps aToMHOrO sipa. Jledekr maccr u sHeprus cBs3u sapa. CriuH
AJlpa U €r0 MarHUTHBIA MOMEHT. SnepHble cuibl. Mozenu sapa.

25. OOmme cBoiicTBa MMEeMEHTApHBIX YacTull. Kimaccupukanus >IeMEeHTapHBIX YacTHII.
Yactuupl u  aHtHyactuipl. CHIIbHOE, 3JEKTPOMAarHuTHoe, ciaaboe W TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunossbie 3a1a4n M0 IMCHUIIMHE
1. Ilo npsmomy O€CKOHEUHO JUIMHHOMY HpOBOJHUKY TedueT Tok 50 A. Onpenenutsb
MarHUTHYK0 MHIYKLIUIO B TOYKE, YJAJIEHHOM Ha paccTosiHME 5 cM OT npoBoiHuka. OTBer:
200 mxTa.
2. Yemy paBeH paauyCc TOHKOI'O KOJIbIla, IO KOTOPOMY TedeT Tok 30 A, eciM HamnpsKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/mM? OtBer: 7,5 M.
3. Kakoii Tok TeueT mo nmpsMoMy 0eCKOHEYHO JUTMHHOMY TIPOBOJIHHKY, €CJIM Ha paccTosTHUH 10
CM OT Hero marHuTHas MHAYKIus pasHa 20 MxTn? Orer: 10A.
4. Kaxoit Tok uzer o ToHKoMy KoJblly paguyca 10 cMm, eciin HHIYKIHSI MAaTHUTHOTO TTOJIS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.
5. JlBa NIMHHBIX NapajuIeIbHBIX IPOBOJA HAXOAATCS HA pPAcCTOSSHUM I'=5CM OIMH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX OMUHAKOBBIe TokK | =10 A
Kaxaplid. HaliTu HanpsokeHHOCT, H MarHMTHOTO MOJSE B TOYKE, HAXOJAIIEHCs HA pacCTOSHUU
r1 =2 cM OT OJfHOTO | I, = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.
6. OnpenenuTh UHIYKIIMIO MarHUTHOTO TMOJISI HA OCH JJTMHHOTO COJIEHOMJIA, COJEPIKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otset: 0,025 Ta.



7. CKOJIBKO BUTKOB Ha €IWHUINY UIMHBI COAEPIKUT UIMHHBIA COJICHOWJ TPU CHJIE TOKa
| =0,5 A, ecnii HanpsKEHHOCTH 101 Ha ocu coneHousa H = 300 A/m. OtBet: 600 ml

8. OnpenenuTh HANOPSHKEHHOCTb MAarHUTHOTO TIOJNS HA OCH JUIMHHOTO COJICHOWAA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
9. BrerauciauTs HUPKYJALOUKO BCKTOpA HAIPAKCHHOCTHU BAOJIb KOHTYpPA, OXBATLIBAKOIICTO

toku |1=10A, [,=15A, Tekyume B oOAHOM HampaBieHuu, u ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpaBiieHuu. OTBer: 5 A.

10. IIpsimoit ipoBo, IO KOTOPOMY TeueT TOK 1=1 kA, pacnoyioxeH B OJIHOPOJITHOM MAarHUTHOM
10JIe MEPHEeHIUKYIIpHO JUHUAM MHAYyKUuuu. C kakoil cuiod F nelicTByer mose Ha OTpe3oK
npoBoja juuHou 1=1 M ecnu MaruuTHas uHayKuus B pasua 1 Tn? Oreer: 1000 H.

11. IIpsmoit mpoBox, mo koropomy Teuer Tok 1=100 A, pacronoxkeH B OJHOPOJHOM
MarHuTHOM ToJie ozt yriioM 60° Kk muHusM MarHuTHOM MHAyKuun. C kakod cuimoit F neictByer
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 cM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
0,87 H.

12. Pamka raapBaHOMETpa JIMHON a=4 cM u mupuHoi b = 1,5¢Mm, cogepxkamias N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM moine ¢ uaaykuueir B=0,1 Tn. Ilnockocts pamku
rapajuiesibHa JIMHUAM UHAYKUUHU. HalTh MexaHudeckuii MOMEHT M, NEHCTBYIOLMK Ha PaMKYy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 mxH/Mm.

13. Hampsbkennocts H MarHuTHOro moist B LIEHTpe KpyroBod Butka paBHa 200 A/m.
MarsuTHbI MOMEHT p,, BUTKA paBeH | A-M? BblapciuTh paauyc R Butka. OTBet: 9,27 cMm.

14. Beruncnuth paguyc R 1yru oKpyKHOCTH, KOTOPYIO OMMCHIBAET MPOTOH B MATHUTHOM TIOJIE C
unayknuei B = 15 mTn, ecnu ckopocth v ipoToHa paBHa 2 Mwm/c. OTBet: 1,38 M.

15. JIBykpaTHO HWOHM3UPOBAaHHBIM aToM Tenusi (@-4acTuiia) [ABIXKETCS B OJHOPOJIHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxHoctu paguycom R = 10 cm. Haiitu
cKopocTh U a-dactuibl. OTBeT: 0,61 MMm/c.

16. Ha »71eKTpoH, ABIXKYIIMICS B OJHOPOJHOM MarHUTHOM mosie MHaykmued B =2 Tn co
ckopocteio v =107 m/c neiicteyer cuma F=1,6 nH. Haiitm yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykiuu. OrBer: 30°.

17. Ienb cocTOMT W3 MOCIENOBATENbHO COCOUHEHHBIX compoTuBieHUs R =1 OwM, karymku
uHAYKTUBHOCTH L = 1 T'H, uctoynuka Toka u kimoua. Koy 3aMkHyT. Uepe3 kakoe Bpemsi 1mociie
pa3MbIKaHUs KJIK0Ya CUja TOKa B IIenu yMeHbIInuTes B 2 pa3a? Orser: 0,693 c.

18. llemp cocTOMT W3 TOCIEAOBATEIbHO COCIUHEHHBIX COMPOTHUBICHUS, KATYIIKH
WHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIWIack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

19. BpluMCIUTH SHEPrUI0 MArHUTHOTO TMOJIA cojeHouaa, conepxkamiero N = 1000 BuTKOB

npoBoAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro IMOMepeyHOe CEUeHUe
® =0,1 MB6. OTBeT: 0,05 k.
20. HalitTh MHIYKTHMBHOCTH NPOBOJSLIETO KOHTYpa, €CIM MAarHUTHBIA TOTOK 4Yepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe M3MeHeHHUs TOKa B KOoHType ¢ 4 A 1o 8§ A. OtBeT:
5 mI'H.

21. Ha mytu cBEeTOBOM BOJHBI, MAYIIEHM B BO3AYyXE, MOCTABWIM CTEKISHHYIO IJIACTUHKY
(mokazarens TpeIoMIICHHS cTekaa paBeH 1,5) tommmHOM 1 mm. Ha CKOMbKO W3MEHHTCS
ONTHUYECKas JJIMHA ITYTH, €CJIW BOJHA MA/Ia€T Ha TUIACTUHKY HOpMalibHO. OTBeT: 0,5 MM.

22. Haiitn Bce mmmubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KoTOpble OyayT
MaKCHMaJbHO YCHJIEHBI MPU ONTHYECKOW Pa3HOCTH X0Jla MHTEPPEpUPYIOIINUX BOJIH, paBHOM 1
MikM. OT1BeT: 0,5 MKM.



23. Paccrostare d mexay nByms miensmu B onbite FOHTra paBHo 1MmMm, paccrostaue | ot mieneit
1o 3kpana 3 M. OnpenenuTs IMHY BOJIHBI A, UCITyCKaeMOl HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha YKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
24. Ha mbuibnyto mienky (N = 1,3), Haxogsuiyrocsi B BO3JyXe, MaJaeT HOPMAJIbHO MY4YOK
aydeii Oenoro cBeta. [Ipu kakoli HauMmeHblei TonmuHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BoiHBI A = 0,55 MKM OKakeTcs MaKCMMaJabHO YCWJICHHBIM B pe3yibTaTe HHTephepeHInn?
OtBet: 0,1 MKM.

25.  Paccrosiame Arp; MeXIy BTOPBIM U TIEPBBIM TEMHBIM KOJibIlaMu HEIOTOHA B OTPasKEHHOM
cBere paBHO | MM. Onpenenutb paccTostHUE Argg MEXAY JAECSATHIM U JIEBSATHIM KOJBbLIAMH.
Otser: 0,39 mm.

26. Ha mens mupuHoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMathueckuit cBer (A=0,6
MKM). OnpenenuTs (B rpaaycax) yroi ¢ Mexay IepBOHAYaIbHBIM HAMIPaBICHUEM ITy4Ka CBETa U
HaIpaBJeHUEM Ha YETBEPTYIO TEMHYIO TU(pakimoHHyto nojocy. OTBer: 2,75°.

217. CKONBbKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT MUPAKIMOHHAS pelieTKa, ecliu
npu HaOMIOJEHUH B MOHOXpoMaTuueckoMm cBere (A=0,6MKM) MaKCHMyM IISITOTO MOpPsaKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

28.  udpakuumonnas pemerka cogepxkuT N =200 mTpuxoB Ha Imm. Ha pemerky mamaet
HOpPMaJIbHO MOHOXpOMaTH4eckuii cBeT (A = 0,6MKM). MakcuMyM Kakoro HauOOJBIIEro MopsaKa
naet 3Ta perierka? OrBeT: 8.

29. CKOJIbKO ITPUXOB HA KK MWILIUMETP COIACPKUT MUPPAKIIMOHHAS pEIIeTKa, eCIIn
npu HaOMIOJECHUM B MOHOXpoMarudeckoM cere (A = 0,6 MKM) MakCHMyM TPETBEro MOpsAKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

30.  Ily4ok ecTecTBEHHOro CBETa, MAYIIUI B BOJE, OTPAXKACTCS OT rpaHu anmasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). Ilpu kakom yriie mazeHus o (B rpajaycax) OTPaKCHHBIA CBET
MOJIHOCTBIO MOJIsipu30oBan? OTBeT: 61,2°.

31. VYron bprocrepa ogp IpY MaJeHUN CBETA U3 BO3JyXa HA KPUCTAUI KAMEHHOW COJIM paBEH
57°. OnpenenuTh CKOPOCTh CBeTa B 3TOM Kpucrtasuie. OrBer: 194 Mwm/c.
32. IIpenenbHBIl Yyroa o IIOJHOIO OTPAXKEHWs Iy4dKa CBETa Ha TPAHMUIE KUAKOCTH C

BO3MyXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mid majgeHus JTyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBeT: =55°45".

33.  Yron Mexay TTaBHBIMH IUIOCKOCTSIMH TONISipU3aTopa M aHaiu3atopa coctamiser 30°.
Onpenenuth U3MEHEHHE WHTEHCHBHOCTH TMPOIIEIIIET0 Yepe3 HUX CBETa, €CIU yrol MEXIy
TJIaBHBIMU TJIOCKOCTSIMU MOJIIPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Orser: 1,5.

34. Crenenp nonspuzanuu P yacTuuHo-mossipu3oBaHHOTO cBeTa paBHa 0,5. B ckombko pas
OTIIMYAETCs MaKCHMallbHAsi WHTEHCHMBHOCTH CBETa IMPOIYCKAEMOTO uepe3 aHaiu3aTop, OT
MuHuUMaiibHOM? OTBeT: 3.

35. OrnpenemmTh Temreparypy, Ipu KOTOPO 3HEpreTyeckas CBETUMOCTh Ry abCOMIOTHO YepHOro
Tena pasHa 10 kBr/M2. OtBer: 648 K.

36. IToTok »Heprum, W3My4aeMblii W3 CMOTPOBOIO OKOIIKAa IUIABWIBHOM mieun, paBeH 34 Br.
OnpenenuTs TeMIeparypy Medn, €CIM VIO b OKOILIKA COCTaBIIAET 6 oM. Otaer: 1000 K.

37. Bo ckoibko pa3 Hazo yBEITMUYHUTH TEPMOIMHAMUYECKYIO TeMIeparypy aOCOIIOTHO YEPHOTO Tena,
9TOOBI €ro SHEePreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.

38. Ha kakyro JUTMHY BOJIHBI MPUXOJUTCS MAKCHMYM CIIEKTPATBHOM IDIOTHOCTH SHEPIeTHYEeCKON
CBETHMOCTH a0COJTFOTHO YEPHOT'O TeJIa TP TEMITEpaType 0°C. OrBert: 10,6 MKM.

39. Onpenenuth UIMHY BOJHBI CBeTa, oOmydaromero ¢oTokaTon ¢ paboTo BBIXOJA

A =2,15B, ecnmn MakcuManbHas KHHETHYECKash dHEPTUsl (POTOIIEKTPOHOB Tmax = 1 3B. OTBet:
400 um.



40. Ha moBepxHocTh ¢oTokaTonma magaet MoHoxpomaTudeckuii cBeT (A = 310 um). UToOBI
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TMPUIOKUTH 3aJCPKHUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboty Beixonaa B 3B. OtBet: 2,3 3B.

41. Yactuia HaxoauTCsl B MOTEHIMAIBLHOM sMKe. HallTu OoTHOIIEHHE pa3HOCTU COCEIHUX
DHEPreTHUECKUX ypoBHEU AEn1 5 K sHEeprum £, dacTuisl B crydae N = 5. OrBet: 0,44.

42. Yacruna HaxoauTcs B NOTEHUUAIBHOM slUKe. HallTu OTHOLIEHHE Pa3HOCTH COCEIHMX
SHEepreTudeckux ypoBHeu AEni1, k sHepruu E, yactuusl B ciaydyae n — . OrBer: 0.

43. Onpenenuth XOJUIOBCKYIO pa3HOCTh TMOTEHIUAIOB MEXKAY TpaHsIMH KPEMHHEBOTO
obpasiia mmpuHOW | =2 cM, TMOMEHIEHHOr0 B OJHOPOJHOEC MArHUTHOE MOJE€ C WHIYKIUEH
B = 0,3 T, npu npornycKaHuy TOKA INIOTHOCTHIO | = 2 A/M. Tlocrosaas Xomwia Ry = 0,1 M¥/Ko.
OTteer: 1,2 MB.

44, Onpenenuth MOCTOSHHYIO XOJUla METaUIMYeCKOro oO0paslia, eciau KOHIICHTpAIHs
HOCcHUTeNeH 3apsiaa n =4,1- 10%° 3. OTBer: 0,015 MK

45. Kakasi gacth (B %) HAYalIbHOTO KOJMYECTBA aTOMOB PAJHOAKTHBHOIO AKTHHHA - Ac
ocra”ercs uepe3 5 cyt? Ilepuoa nomypacnaga 10 cyrok. OrBer: 71 %.

46. IocrosHHas pacnama A pyGmmms °°Rb pasma 7,7-10* ¢, Onpemennts ero mepmoxn
nonypacnazaa Ti, B Munytax. OrBer: 15 MuH.

47. 3a oauH Toj HayaJlbHOE KOJWYECTBO PATUOAKTUBHOTO HM30TOMNA YMEHBIIMJIOCH B TPHU
pa3a. Bo ckoibKko pa3 oHO ymMeHbIIUTCS 32 ABa roga? Orser: 9.

48. 3a Bpems t = 8 cyt pacmanock k = 0,75 HadanpbHOr0 KOJMYECTBA SACP PAJAUOAKTHBHOTO

u3oromna. Onpenenuts nepuoa nouypacnaga T12. OTBer: 4 qHs.

6] ; 9 4
49.  Snepuas peaxums umeer suy Li+?—> Be+"He  Opnpepenurs maccoBoe wumcio
He0CTaoIero dnemenra. OTBer: 7.

12 2 11
50. Slmepmas peaxums wumeer Bux G+ H—>?+7B. Onpenenurs maccoBoe umcno
HegocTarolero seMenra. OrBer: 3.

OIIK-1.2 [IIpumeHsieT eCTECTBEHHOHayuyHble U  OOIIEMH)XEHEPHbIE 3HAHUS, METOMbI
MaTeMaTUYeCKOr0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOIO0 M OKCIEPUMEHTAILHOTO
UCCIIEIOBaHMS B PO ECCHOHATBHOMN 1€ TebHOCTH

Tumnosele TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Ilpumenenue 3akoHa buo-Casapa-Jlamnaca Ay pacuera MarHUTHOTO MOJISI IPSIMOTO
IIPOBOJIHUKA C TOKOM, KPYTOBOT'O ITIPOBOTHUKA C TOKOM.

2. JleiicTBHe MarHMUTHOTO Ha JABWKyImiics 3apsy. Cwia Jlopenna. Dddexr Xoma.

3. IlpumeHeHue 3akoHa IOJHOIO TOKa JUIsl pacuyéTa MarHUTHOTO IMOJS COJEHOMJA,
TOPOUJIATIBbHOMN KaTyIIKH.

4. Pa0ota no nepemMeneHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJI€.

5. H3menenme cunpl TOKa TMpPH pa3MbIKaHUW/3aMBIKAaHMM LIEMH, COAEpKallei
WUHIYKTUBHOCTD.

6. VYcmoBus A1 BEKTOPOB MHAYKIIMU M HANPSHDKEHHOCTH MarHUTHOTO TOJIST HA TPaHUIIE
JIByX MarHETHKOB.

7. Jlua-, mapa-, Gpeppo MarHeTUKU: OCHOBHbBIE XapaKTEPUCTUKH.

8. /JluBepreHuuss W poTOp BEKTOpa MHIYKIMHM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE M0JIE, TOK CMEIICHUS. DIEKTPOMarHUTHOE MOoJIe.

9. VYpaBHenume MakcBemia sl SIEKTPOMAarHUTHOTO TIOJIE B HMHTETPalIbHON U
nuddepennmanbHON hopmax.

10. duddepenunanbHoe ypaBHEHHE SJIEKTPOMArHUTHBIX KOJeOaHWH, €ro pelieHue.
Bunael koneOaHuit U MX XapaKTEPUCTUKH.

11. VpaBHeHHE BBIHYX/IEHHBIX KojeOaHuil. Pe3oHaHc TokoB u HanpspkeHuid. [Tonarue o
MEPEMEHHOM TOKE.

12. Cnoco6sl HabmioneHuss uHTEepdepeHIuu cBeTa. JIByxiydeBas uHTepdepeHIus.



WutepdepeHisi B TOHKHMX IUICHKax. [lolochl paBHOrO HAKIOHA M PABHOM  TOJIIMHBL
HNuTtepdepomerpsl.

13. Meron 3o Openens. dudpakuus PpeHens Ha KpPyIIOM OTBEPCTHH. 30HHAsS
IUTACTHHKA.

14. Nudpakuus Opaynrodepa Ha meTH 1 MHOTHX Iessix. Judpakiuuonnas pemerka.

15. lubpakumust Ha npocTpaHcTBeHHOW pemerke. Dopmyna Bymwsda-bparros.
Paspemaromnias cnocoOHOCTh ONTUYECKUX TPUOOPOB.

16. DxcrnepuMeHTallbHOE IOATBEP)KJICHHE KBAHTOBBIX CBOMCTB CBeTa: BHELIHUM
doroapdext: apdexr Komnrona.

17. KBanToBble ypaBHeHHs ABWKeHUs (oOmee ypaBHenue lllpenunrepa, ypaBHEHUHE
[penuHrepa aas CTallMOHAPHBIX COCTOSHUM).

18. DHepretnueckue 30HbBI B KpUCTallaX B NPUOJIMKEHUU CUIIBHOM CBsI3U. MeTasuibl,
MOJIYIIPOBOTHUKH M TUAJICKTPUKHU IO 30HHOM TEOPHH.

19. CoOcTBeHHas U pUMeECHask IPOBOAUMOCTb MOIYIPOBOJHHUKOB.

20. DoTOMPOBOIUMOCTH MOIYITPOBOTHUKOB.

21. KoHTaKT ABYyX METa/JIOB IO 30HHOW TE€OpUHU. TepMORIEKTpUUECKHE SBICHUS M UX
pUMEHEHHE.

22. BolnpsMieHHE NEPEeMEHHOr0 TOKA Ha KOHTAKTe METaJlI-II0JIyIIPOBOIHUK.

23. KoHTaKT 3JEKTPOHHOTO U IBIPOYHOTO MOTYITPOBOIHUKOB. TPaH3UCTOPHI.

24. 3akoHOMeEpHOCTH a- U B-pacnanoB. HelTpuHo. y-u3nydyeHue u ero cBoicraa.

25. Slmepuple  peakuuu. DHEpPreTHUYecKas cxeMa sAAepHBIX  peaknuid.  [lytm
UCIIOJIb30BaHMs AICPHON SHEPTUU.

1 OBIIME HOJOXEHUSA

OneHouyHble MaTepuaibl — 3TO COBOKYINHOCTb Y4YEOHO-METOAMYECKMX MAaTepuasioB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKH), MpeIHA3ZHAYCHHBIX IS
OLICHKM KayecTBa OCBOEHHS OOydalolMMHUCS JAHHOM JMUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3oBaTenbHOI MPOTrpaMMBl.

llenp — OLIEHUTH COOTBETCTBUME 3HAHWW, YMEHUH U YPOBHS NPUOOPETEHHBIX
KOMIETSHIINH 00yJaronuxcs meisM U TpeOOBaHUSIM OCHOBHOM 00pa30BaTeIbHON MPOTrpamMMbl B
X0/J1€ IPOBEACHUSI IPOMEKYTOUHOM aTTeCTallUU.

OcHoBHas 3afaua — 00€CMeYHuTh OIEHKY YpPOBHS C(HOPMHUPOBAHHOCTH KOMIIETECHIIMIA,
3aKperyICHHBIX 32 IUCHUIUIMHOM.

KouTponp 3HaHui npoBoauTcs B popme MpoMexyTouHol arrectanuu. [Ipomexyrounas
aTTecTalus NpoBOAUTCS B (hopMe FK3aMeHa B IEPBOM U BTOPOM CEMeECTpax.

dopMa TpOBEACHHUS HSK3aMEHAa — YCTHBIM OTBET 10 TEOPETUYECKUM BOIPOCAM,
c(OpMyJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOM AMCLUMIUIMHBI U pPEIIeHUEe MPaKTHYECKUX
3az1ad.

2 OITUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHITUN

ChopmupoBaHHOCTH KaXI0H KOMIIETEHIIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JTUCIUIUIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHUsS dK3aMeHa B popme OanbHON OTMETKH:

«OTIAMYHO)» 3aCITy’KUBAET CTYACHT, OOHAPYKUBILINIA BCECTOPOHHEE, CUCTEMAaTHUECKOE U
r1y0oKoe 3HaHue y4eOHO-NPOrpaMMHOI0 MaTepuaja, YMEHHE CBOOOJHO BBINOJHATH 3aJaHMs,
MpPEAYCMOTPEHHBIE TPOTrpamMMoOi, YCBOMBLIMM OCHOBHYIO W 3HAKOMBIM C JIOMOJHUTEIbHOU
JUTEPaTypoil, peKOMEHI0BaHHOM mporpamMmMoi. Kak mpaBuiio, OlleHKa «OTJIMYHOY BBICTABIISETCS
CTyJIEHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHSATUA AUCIHUIUIMHBI B UX 3HAYEHUU IS
npuobOpeTaeMoii mpodeccuu, TPOSBUBIITNM TBOPUECKHE CITOCOOHOCTH B IOHUMAHHUH, U3JI0KEHUN
Y UCTIOJIb30BAaHUH YI€OHO-IPOTPAMMHOTO MaTepuana;

«Xopomo» 3aciay’KuUBaeT CTYAEHT, OOHapyXMUBIIMH TIOJHOE 3HaHUE Yy4eOHO-
MPOrpaMMHOT0 MaTepuaia, yCIelHO BbITONHIIOUUN MPEeyCMOTPEHHBIE B IPOTpaMMe 3aJaHusl,



YCBOUBIIUN OCHOBHYIO JUTEPATYPY, PEKOMEHJIOBAaHHYIO B mporpamme. Kak mpaBuio, oleHKa
«XOpPOLIOY» BBICTABISAETCA CTYIEHTAM, IOKa3aBLUIMM CHCTEMATHYECKUN XapakTep 3HAHUM IO
JUCHUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEILHOMY IIOTIOJTHEHUIO W OOHOBICHHIO B XOJ€
JnanbHEenIel yaeOHoi paboThl U TPO()ECCHOHATILHOM IESITEIIBHOCTH;

«Y10BJIETBOPHUTEIbHO» 3aCIYy)KUBAaeT CTYACHT, OOHAPYXUBIIMHA 3HAHUS OCHOBHOTO
yueOHO-TIPOrpaMMHOT0 MaTepuaia B oObeMe, HeoOXOAMMOM [UIsl JajibHelmed ydeObl u
npeicTosieil padoThl 1O  CHEHHATbHOCTH, CIPABISAIOUIMICA C BBIIIOJHEHUEM 3aJaHH,
MPEyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmoil. Kak mpaBuiio, OIEHKa «yJIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOIYCTUBIIMM IOIPEIIHOCTH B OTBETE€ HA 3K3aMEHE W IPHU BBINOJHEHUU HK3aMEHALMOHHBIX
3aJaHuii, HO 00JaNAI0IMM HEOOXOAUMBIMUA 3HAHUSMH JUISI UX YCTPAaHEHHS O] PYKOBOJCTBOM
[IpEeno/1aBarelis;

«Heyn0BJIeTBOPUTEIBHO» BBICTABISETCS CTYACHTY, OOHAapYXHBIIEMY MpOOEIbl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOTPaMMHOIO MaTepuaia, IOMYCTHUBIIEMY IPUHLIMIIAAIbHBIC
OMMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX TNporpammon 3amanuii. Kak mnpaBwiio, oueHka
«HEYIOBIETBOPUTEILHO» CTAaBUTCS CTYJAEHTaM, KOTOPbIE HE MOTYT MPOJOJDKUTH O0yUeHHUE WU
OPUCTYIUTh K NMPO(EeCCHOHATBHONW NEATENFHOCTH MO OKOHYAHHH By3a 0€3 JIOTOJIHHUTEIBHBIX
3aHATUHI IO COOTBETCTBYIOUIEH AUCLMILIUHE.

OneHka «HeyJAOBJIETBOPUTEJIbHO» BBICTABISETCS TAKXKE B Cllydae, €ClIM CTYACHT He
BBITIOJTHIJI W/WJIM HE 3alIUTHUI JIaDopaTOpHbIE pabOThl, MPEeayCMOTPEHHBIE IpaUKOM B JaHHOM
CEMECTpe, U HE BIAJEET NPHOOpETaeMbIMU B IPOLIECCE MPAKTUYECKUX 3aHATHH HaBbIKaMU
penieHus (U3MUECKUX 33/1a4 10 TEMaM TEKYIIEro ceMecTpa.

3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 110 JUCIUIIJIMHE

Ne KoHnTtponupyemsie paznensl Kon konTpOonupyemoii Bun, meron, popma
n/m (TeMbI) JUCIUIINHBI KOMITETEHIIH (1K €€ OLICHOYHOTI'O
4acTH) MEpPONPUSITHS
1 2 3 4
1 @Pu3nYeCcKre OCHOBBI KJIACCUYECKON MEXAHUKH
1.1 | Beenenue OIIK-1.1 SK3AMEH
OIIK-1.2
1.2 | Kunemaruka nocTynaTeabHOro OIIK-1.1 OK3aMeH
Y BPAILIATEJIbHOTO JBH)KEHUS OIIK-1.2
1.3 | JluHamuKa NOCTynaTeiabHOro u OIIK-1.1 OK3aMeH
BpaNIaTeIbHOTO JIBHXKCHHS OIIK-1.2
1.4 | 3akOHBI COXpaHEHUS OIIK-1.1 OK3aMeH
OIIK-1.2
1.5 | OcHOBBI cienMaIbLHON TEOPUHU OIIK-1.1 OK3aMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexanuueckue KojaeOaHMs OIlK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOJITMHAMUKHU
2.1 | OcHOBBI MOJIEKYJIIPHON (PU3UKU OIIK-1.1 OK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOAMHAMHUKHI OIIK-1.1 OK3aMeH
OIIK-1.2
3 ONEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | I[IpoBOJHUKH U JUIIEKTPUKU B OIIK-1.1 OK3aMeH
AIIEKTPUIECKOM TI0JIe OIlK-1.2




3.3 | [loCTOSIHHBIN IEKTPUICCKUI OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DIeKTPOMarHeTu3m
4.1 | MarnuTHOe 10JI€ B BAKyyMe OIIK-1.1 OK3aMeH
OIIK-1.2
4.2 | MarauTHOE TIOJIE B BEIIIECTBE OIIK-1.1 DK3aMeH
OIIK-1.2
4.3 | DneKTpOMarHuTHas HHIYKIUS OIIK-1.1 OK3aMeH
OIIK-1.2
4.4 | DIeKTpOMarHUTHBIE KOJIeOaHUs OIIK-1.1 OK3aMeH
OIIK-1.2
5 Bonnsl u ontuka
5.1 | Bonnsl OIIK-1.1 DK3aMeH
OIIK-1.2
5.2 | Onruka OIIK-1.1 DK3aMeH
OIIK-1.2
5.3 | KBanToBas ontuka OIIK-1.1 DK3aMeH
OIIK-1.2

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIbBI

4.1. llpome:kyTouHas arTectanus B popme 3x3amena (1 cemectp)

Kon Pe3yabTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHON IPOrPaMMBbl
KOMIIeTeHIIUH CoaepixaHue KoMIeTeH UM
OIIK-1 Crnioco0eH NpuMeHSTh €CTECTBEHHOHAYYHbIE U OOLIEMHKEHEPHbIE 3HAHUS,

MCTOABI MATEMATUYCCKOT'O aHaJIn3a U MOACIIMPOBAHUA, TCOPETUICCKOI'0O U
OKCIICPUMCHTAJIIBHOT'O UCCIICIOBAHUS B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

OIIK-1.1 [leMOHCTpUpYET €CTECTBEHHOHAYYHbIE U OOIENHKEHEPHbIE 3HAHUS, 3HAHUS METOJIOB
MaTe€MaTU4YeCKOro aHalM3a M MOJICIMPOBAHUSA, TEOPETUYECKOIO0 U HKCIIEPUMEHTAIBHOIO
WCCIICJOBAHHUS

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMEeHY 10 IMCHHUILINHE

1. MarepuanpHas Ttouka. Cucrema otcuera. I[lyte. Ilepememenne. CkopocTh H
YCKOPEHUE MAaTEepUAIIbHOM TOYKH, UX MPOEKIIMU HA KOOPJIMHATHBIE OCH.

2. Bpamenue marepuanbHON TOUYKH BOKPYT HEMOABMKHOW OCH. YIJIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b MEXIy YIJIOBBIMH M JIMHEWHBIMM  KHHEMaTUYECKUMH
XapaKTepUCTUKAMM.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. [lepBeiii 3akoH HeroToHa.
Cuna, macca u uMmnynsc. Bropoil 3akon HbroTOHa kak ypaBHEHUE NBMKEHUs. TpeTuil 3akoH
HrroToHa.

4. 3akoH BceMHpHOTo TsroreHus. Cuia TSDKECTH W Bec Tena. Ympyrue cuuibl. Cuibl
TPEHUSL.

5. KoncepBatuBHbIE W JHWCCHUNIAaTUBHBIE CHIbl. [loTeHIManbHas »Heprus. Buubl
MOTEHIHANIBHOM 3Hepruu. [loHas MexaHuyeckast SHEprus.

6. BHyTpeHHHE M BHENIHHWE CHJIBL. 3aMKHYTas CHCTeMa. 3aKOH COXpPaHEHHS IOJHOMN



MeXaHN4eCKOM 3Hepruu. CBsI3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUS UMITYJIbCA.

8. MoOMEeHT CHIIbl, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHUSI MOMEHTA UMITYIIbCA.

9. OcHOBHOI1 3aKOH AMHAMHUKH BPALIATEIbHOTO JABMKEHUS.

10. MomeHT uHepiuy, ero cBoiictBa. Teopema IllTeiiHepa.

11. IMpunmun otHocutensHOCTH [ammies. IlpeoOpaszoBanue [Mamunes. Kiaccudeckas
TeopeMa CI0KEeHUs ckopocTell. MTHBapHaHTHOCTh 3ak0HOB HpIOTOHA B MHEPLIMATIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OunmreiiHa. [IpeoOpaszoBanus Jlopenna. OTHOCHTENBHOCTh MOHSATHS
OHOBpEeMEHHOCTH. OTHOCHUTEIBHOCTh [UIMH W MPOMEKYTKOB BpeMeHH. MHTepBan Mexay
COOBITUSIMH.

13. PensTuBUCTCKUN 3aKOH MpeoOpa3oBaHUsl CKOPOCTH. PeNsTUBUCTCKUI HMMITYJIbC.
PenstuBucTckoe ypaBHEHHE IUHAMHMKHU. PENSTUBUCTCKHE BBIPAKEHUS I KUHETHYECKOM U
MOJIHOM SHEpruu. B3auMocCBsA3b Macchl U IHEPTHH.

14. Tuddepenunanbuoe ypaBHEHHE CBOOOTHBIX TapMOHHYECKHUX KoOJeOaHMH M ero
peleHue.

15. VpaBHenme 3aryxarommx KoiiebaHuii W ero pemieHue. [lapaMeTpbl 3aTyxarommx
KOJIeOaHUH.

16. VYpaBHeHHE BBIHY)KJCHHBIX KOJI€OaHUI U €T0 perieHue. SBIeHne pe3oHaHca.

17. Craructuueckuit u TePMOAMHAMUYECKUMA METObI UCCIICZIOBAHUS.
TepmonuHamMuyeckie mapameTpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLECCH], X M300paXeHHE Ha
TEPMOIMHAMUYECKUX UarpaMmMax COCTOSHUSI.

18. Wpeanbublii ra3. [laBneHwe wuaealbHOrO ras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJeKysipHO-KuHeTnaeckoit reopun (MKT) uneansHoro rasa.

19. Cpennsisi KWHETHUYECKas: SHEPTUS MOJICKYJ WJACaTbHOro Tra3a. MONeKyIspHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio cremeHeld cBOOOABI MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O PaCIpeeICHUsI JHEPTUH 110 CTETICHSIM CBOOOIBI MOJICKYII.

20. OcHOBHOE ypaBHEHHME COCTOSHHMS ujeanbHOro rasa (ypaBHenue Kianeipona-
Menneneesa). M3omporiecchl.

21. 3axkoH MakcBenna Ui pacrpesieNeHusi MOJIEKYNl MJI€aJIbHOTO ra3a Mo CKOPOCTSIM H
SHEprusiM. XapakTEepHbIE CKOPOCTH JBMKEHUSI MOJIEKYI UJCAIbHOIO Ta3a.

22. Ilpunuun geranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH bonbimana
JUISl pacrpeieseHusl YacTULl BO BHEILIHEM MOTEHIMAIILHOM I10JIE.

23. Pabora mnpu u3MeHeHMH OObEMa, KOJIWYECTBO TEMJIOThl, BHYTPEHHSS SHEPIHs
uaeanpbHoro rasa. Ilepsoe Hauano TepMOIMHAMUKHU, €r0 MPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJi0 TEpMOJUHAMUKHU.

Tunosble 321244 N0 AUCHUIIJIHHE

1. JIBmkeHHME MaTepHALHON TOYKHU 3a/IaHO ypaBHEHUEM X:At+Bt2, rae A = 4 m/c, B=-0,05
M/c?. OTpesennTh KOOPAMNHATY B MOMEHT BPEMEHH, B KOTOPBIHA CKOPOCTB V TOUKH paBHA
Hymo. Oreer: 80 m.

2. JIBmxeHHWE MaTepUaIbHON TOUKH 33JaHO YpaBHEHHUEM X=At+Bt2, rae A =4 m/c, B=-0,05
M/c%. OTpeenuTh YCKOPEHHEe B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOUKH PaBHA
nymo. Orsert: -0,10 m/c%.

3. JluneliHas CKOpPOCTh Vi TOUYEK HA OKPYXHOCTH BpalIaloMmIerocs TUCKa paBHa 3 M/c.
Touku, pacronoxeHHsle Ha AR=10 cM Oinxe K OCH, UMEIOT JTUHEHHYIO CKOPOCTh Vo=2
M/c. OnpeaenuTs yriloBy0 CKOpOCTh BpauieHus nucka. Orser: 10 pan/c.

4. JIuck BpallaeTcsl COTJacHO YPaBHEHUIO ¢ = A+Bt+Ct:, tne A=1 pan, B=-2pan/c,
C = 0,5 pag/c®. Haiiti yrioBoe yckopeHue B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 paa/c.

5. JlMck Bpamaercs COIJlaCHO YpPaBHEHHIO ¢ = A+Bt+Ct%, rie A=1 pan, B=12pan/c,
c=-1 pa)]/c3. B kakoif MOMEHT BpeMeHH yTiIoBasi CKOPOCTh JKMCKa OyJeT paBHA HYIIO?
Otser: 2 c.
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11.

12.

13.
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15.
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19.

20.

21.

22.

23.

24.

25.

Haittu MOMEHT MHEpLUH [10JIOTO I_II/I.III/IH,lepa Maccoi 2 KT ¥ paiIiyCoM 5 CM OTHOCUTEIBHO
ero ocu cummerpun. OrBet: 0,005 kr-m”.

Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 ¢cM OTHOCHUTEIBHO OCH,
npoxoJdineit uepes ero neHTp macc. Orser: 0,02 KI"M°.

Haiitu moment unepuuu aucka maccou 0,5 kr u paaumycom 20 cM OTHOCHTEIBHO OCH
NEPIEeHIUKYIAPHON K IJIOCKOCTH JWCKa W Tpoxopsiied udepe3 ero 1eHTp. OTBer:
0,01 KI-M2.

HaiiTu MOMEHT MHEepUMU CTEpKHA Maccod 5 Kr W JIMHOW 1,2 M OTHOCHUTEIBHO OCH
NEePHEHANKYIISIPHON K CTEPIKHIO U MTPOXOosiiel uepes ero cepeauny. Orser: 0,6 KI*M-.
HaiiTu MOMEHT WHEepUMU CIUIOIIHOTO IWIMHApPA MAcCOM 2 KI' U pPaanycoM S cM
OTHOCHTEIIBHO ero ocu cummerpui. OtBet: 0,025 kr-m?.

HaiitTu MOMeHT uHepuuu cTepkHs Maccod 1,5 kr m mIMHOM 1 M OTHOCHUTEIBHO OCH
NEePHEHANKYIISIPHON K CTEPIKHIO U MTPOXOosiiei yepe3 ero koueu. Oreer: 0,5 KI*M-.
BepeBka paspbeiBaeTCs mpu IMOABEIIMBAHUM K HEW Tenma maccod 36 kr. Teno kakoi
HanOoJIbIlIe MacChl MOKHO TTOJIHUMATh Ha 3TON BEPEBKE C YCKOpPEHUEM 2 M/c?? OtBer:
30 kr.

Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTaBisomied yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OrBer: 5 m/c%.

C xaxkoli MUHMMAaJIbHOM FOPU30HTAJIBHON CHIION HYXHO IPUKUMATh TEJIO Maccol 2 Kr K
BEPTHKAIBHONH CTeHe, 4ToObl oOHO He ynano? Koapdumuent TtpeHUs MexIy
IIOBEPXHOCTBIO cTeHBI U TesioM paseH 0,2. Orser: 100 H.

Teno maccoit 500 r ynano ¢ BeicoTbl 19 M 3a 2 c¢. Haiitu cuiny conpoTuBiIeHUsT BO31yXa,
cuuras ee nocrossauoi. Oreer: 0,25 H.

MaxoBuk B BuIe HMIUHApPAa Maccoil 5 kr u paguycom 20 cMm 3a 4 ¢ oT Haudaia
PaBHOYCKOPEHHOTO BpamieHus Jgoctur dactotel 10 o006/c. Halitu MoMeHT cwi,
JercTByromux Ha maxoBuk. OtBet: 1,57 H-m.

ToHkuil ogHOpOHBIN cTepkeHb JIMHOM 50 cM u maccoit 400 T BpamjaeTcsi ¢ yrioBbIM
yCKOpeHueM 3 paz[/c2 OKOJIO OCH, MPOXOASIIEN NEPHEHANKYISIPHO CTEPIKHIO YEPE3 €ro
cepenuny. Onpenenuts Bpamaromuii MomeHT. OTBert: 25 MH- M.

[Tyns nerut co ckopocteto 800 M/c, Bpalasicb OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. TlpuHuMas my/I0 3a IWIMHIAPHK JIAAMETPOM 8 MM, ONPENeinTh KaKyl JOJIO
KUHETHYECKOW SHEpryu TeNa COCTaBIsIeT KUHeTHYecKast sHeprus Bpamienus. Oreer: 0,44 %.
[Ton neiicTBHEM MOCTOSIHHOM CHJIBI BaroHETKa Npuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuibl, ecau macca Baronetku pasHa 400 kr. Orser: 800 k.

Manenbkuii mapuk Maccoid 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU
unHoi 40 cm. Kakyro paGoTy HY>KHO COBEPILINTb, YTOOBI YBEIHUUTH YITIOBYIO CKOPOCTb
mapuka c 20 pan/c no 25 pan/c? OrBer: 18 Ix.

OrnpenenuTh JIMHEHHYI0 CKOPOCTb LIEHTPa MOJIOTO LMJIMHIPA, CKATUBIIETOCs 0€3 CKONBKEHHS C
HAKJIOHHOM IIJIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/c.

OpHOpONHBIA IWIMHAP KaTuTcs 0e3 MNpPOCKaIb3bIBAaHMS IO TOPU3OHTAIBHOU
MOBEPXHOCTU CO CKOpPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXKET MOJHSATHCA IO
HakJIOHHOM m1ockoctu? OTBet: 0,3 M.

Cuapsin maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO cO ckopocThio 800 m/c, momamaer B
wiatpopMy € TECKOM U 3acTpeBaeT B HeM. HaliTum ckopocTh mat¢opMbl Iocie
nonajaHus cCHapsiaa, eciau ee macca 16 . OTBert: 2,5 m/c.

I[To ropu3oHTaIBHBIM pesbcaM cO CKOpocThio 20 kM/4 ABMKeTCs tuiatdopma maccsl 200
kr. Ha Hee BepTHKanbHO MajgaeT kKaMeHb Macchl SO KT U ABMKETCS BMECTE C TIaThOPMOH.
C kakol CKOpOCTBIO MOcie 3Toro ABkeTcs miardgopma? OrBer: 16 kM/4.

[Inardpopma B Buze aucka maccoil 4 Kr u paauycoM 12 cm Bpamiaercs 1Mo HWHEPIHUH
BOKPYI' BEPTHKaJIbHOW OCU. BO CKOJIBKO pa3 yMEHBIIMTCSA 4acTOTa BPALLEHUS, €CIA Ha
HEe MOJIOKUTH KOJIbIIo Maccoi | kr u paguycom 10 cm? OtBet: 1,35,



26. Touka coBepIacT rapMOHUYECKUE KojeOaHus 1Mo 3akoHy X = AcC0S(ot+o), rae A=3 cMm,
a® =2 c™. Haiitu MaKCUMaJIbHYIO CKOPOCTh TOUKU. OTBeET: 6 cM/C.

27. Touka coBepIIaeT rapMOHHYECKHE KoJieOaHus 1Mo 3akoHy X = AcoS(mt+p), rae A=5 cm,
a ® = 2 ¢’*. Haiitn MakcuManbHOe yckopenue Touku. OrBet: 20 em/c?.

28. Haiitu mnepuox konebaHwii  (Qu3HyecKOoro MasiTHHKA, MPEICTABISIONIETO CO0Oi
OIHOPOJHBIA CTEpPKEHb MIMHOW 60 cM, BpamalomMics BOKPYT TOPU3OHTAIBHOM OCH,
poXosIe yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Halitn mepuon kojebaHUN  (PU3NYECKOTO MAasATHHUKA, MPEACTABIISAIONIETO CO00M
OJIHOPOJHBIM AMCK paauycoM 30 cM, BpalalOIIMIICS BOKPYT TOPU3OHTAIBHON OCH,
MpOXOoIsIIeH uepes3 kpai qucka. Oreer: 1,33 c.

30. baymon BMecTUMOCTBIO 20 71 COAEPIKUT YIIIEKUCIbIN ra3 maccoit S00 r moj AaBieHuEeM
1,3 MIla. Onpenenuth Temneparypy raza. Orser: 275 K.

31. Kakoii 00beM 3aHMMAaeT HUJCaNbHBIN ra3, coaepxKamuii | KkMoib BelecTBa Npu JaBICHUU
1 MITa u Temniepatype 400 K? OrBet: 3,3 M,

32. bamioH BMECTUMOCTBIO 12 71 comepKuT yriaekucnsiid ra3. JlaBnenue raza pasuo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.

33. B Oa/utoHe BMECTUMOCTBIO 25 J1 HaxoauTcs Bomopoxa npu Temmeparype 290 K. IMocme
TOr0 Kak 4YacTb BOAOPOJA H3PACXOJOBAIM, JAaBlieHHE B OasioHEe TMOHU3WIOCH Ha
0,4 MIla. Onpenenuth Maccy U3pacxoI0BaHHOTO Bogopoaa. OTeer: 8,3 r.

34. B 6amnone cogepxutcs ra3 mnpu temnepatype 100 °C. Jlo kakoit Temnepatypsl (B °C)
HY>XHO HarpeTh ra3, 9ToObl €ro JIaBJIeHNE YBEIUYIIOCH B JBa pa3a? Orset: 473 °C.

35. Kakoe konuuecTBO TemaoThl notpedyercs, yToOsl HarpeTh 1 Moinb azota Ha 300 K mpu
noctostHHOM 00beme? OTBet: 6,23 kK.

36. Ha ckombkO M3MEHHWJIACh BHYTPEHHS OSHEPrus BOJSHOTO Tapa, €ClIM MpU  €ro
M300apUYECKOM C)KaTUU BHEILIHHE CHJIbI coBepIIMiau padboTy paBHyto 10 x/[x? Otser:
30 xJIx.

37. Ilpu KaKOM JaBICHUH MTPOUCXOIUIIO H300apHOE PACIIMPEHHE a30Ta, €CIIM Ha yBEITUYCHUE
ero oobema Ha 12 11 6bUT0 3aTpayeHO KOJIUYecTBO TeroThl paBHoe 21 k/[x? Orser: 500
klla.

38. Kakoe konM4yecTBO TEMIOTHI OBIJIO 3aTpaueHO Ha HarpeB refus MpH MOCTOSHHOM o0beme
V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.

39. Kakoe koinMuyecTBO TEMJIOTHI MOTpedyeTcs, YToObl Harpetb 8 Mok Bojoponaa Ha 100 K
npu noctossHHOM naBineHun? Orset: 23,3 kK.

40. IIpu un30xopHOM HarpeBe 1 Mojsl renust TemmepaTypa yBenuuuBaeTcs B 3 pasa. Haiftu
npuparienne surpormn. OrBer: 13,7 /K.

OIIK-1.2 [IlpumeHsieT eCTeCTBEHHOHAayYyHble U  OOIICWH)XCHEPHbIC 3HAHUS, METObI
MaTE€MaTU4YeCKOro0 aHajau3a U MOJCIHUPOBAHUSA, TEOPETUYECKOIO U HKCIIEPUMEHTAIBHOIO
UCCIIEIOBaHMs B IPOPECCUOHATIBHOM 1€ TEIbHOCTH

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMeHY 10 IHCHUILINHE

1. Berluncnenue MPONACHHOTO MYyTH MPU HEPABHOMEPHOM ABMKCHUU MaTepHaIbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [BIDKEHHS IeHTpa Macc. CucreMa IIeHTpa Macc.
PeaxkTnBHOE OBMKEHHE.

3. KpuBonmHeiiHOe NBUKEHHE MaTEepUATbHOW TOYKH. TaHTeHIIMAaTbHOE M HOPMAIIbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPIMU CTEPKHS, IHIUHAPA, IIapa.

5. PabGota cuibl u MmomHOCTE. KMHETHYECKAs! SHEPTHS MMOCTYNATeILHOTO ABHUKCHUSI.

6. Kunernueckas »SHeprusi Tena, BPANIAIOMIETOCS BOKPYT HEMOJBHKHOW  OCH.



Kunerndeckast sHEprus npu MmiIOCKOM JABUKEHUU.

7. Cobonnbie ocu. ['mpockomn. [Ipeneccus rupockona.

8. TlomsTMe O HEWHEpIUATbHBIX cucTeMax orcdera. Cuibpl wHepuuu. [IpuHIUD
SKBUBAJIEHTHOCTU DWHILTEHHA.

9. IpyxuHHBIH, GU3NUIECKUN U MATEMATHUYECKUNA MAsTHUKHA. DHEPrUsl TAPMOHHYECKOTO
OCIIILISATOpA.

10. CnoxxeHue OIMHAKOBO HAIPaBICHHBIX U B3aUMHO MEPICHIUKYIISPHBIX KOJICOaHUH.

11. DxcnepuMeHTalIbHOE MOATBEPKICHUE pachpenenenus Makcsemia: onbITel LlTepHa
u Jlammepra.

12. CpenHee 4dHCIIO CTOJKHOBEHHH, CpemHss JUIMHA CBOOOAHOrO mpodera w
3 PEeKTUBHBII THAMETP MOJIEKYIL.

13. Apamabarnebrii nponecc, ypaHeHue Ilyaccona.

14. TenmnoemKkoCTh HJI€ANBHOTO Ta3a TMpU H30Opoleccax. YpaBHeHue Maiiepa.
Knaccuueckas MOJIEKYIIpHO-KMHETHYECKash TEOpPHs TEIJIOEMKOCTH HJICAIbHOIO Ta3a U ee
OTPAaHUYEHHOCTD.

15. Kpyrosoii nponecc (uuki). TermnoBeie ABUTATENH W XonoauibHble MamuHbl. KITJ]
uJeaIbHOM TeroBoil mamuHel. [{ukn Kapho.

16. DHTponus MAeanbHOrO ra3za Mmpu OOpaTUMBIX U HEOOPATUMBIX Mpoleccax. Teopema
Hepncra. Cratuctuyeckoe TOJIKOBaHUE SHTPONUH. TepMogHaMUKa HEOOPATUMBIX ITPOLIECCOB.

4.2. [Ipome:xyTouHasi arTectanus B opme 3K3aMeHa (2 cemecTp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIENH)KEHEPHbIE 3HAHUS,

MCTOABI MAaTEMATUYCCKOT'O aHaJIn3a U MOACIIMPOBAHUA, TCOPETUICCKOI'0O U
OKCIICPUMCHTAJIIBHOT'O UCCJIICIOBAHUS B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTHU

OIIK-1.1 [leMoHCTpUpYET €CTECTBEHHOHAYYHbIE U OOIIEUHKEHEPHbIE 3HAHUS, 3HAHUSI METOJI0B
MaTe€MaTU4YeCKOro aHajlu3a M MOJCIHMPOBAHUSA, TEOPETUYECKOIO0 U HKCIIEPUMEHTAIBHOIO
WCCIICJOBAHHUS

Tumnosele TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. DnexTpuyecKuii 3apsi] M €r0 CBOMCTBA. 3aKOH COXpaHEHHS 3apsiaa. BzaumonencTBre 3apsiaoB.
3axoH KyrnoHna.

2. DIIEKTPOCTaTUYEeCKOe  T0Je, BEKTOp  HampspKeHHOCTH.  [IpuHIMN  cymepno3wunuu
ANIEKTPUYECKUX ITOJIEH U €r0 NPUMEHEHHUE AJI PacdeTa MoJisl, CO3JaHHOIO CUCTEMOM 3aps0B.

3. TloTok BeKkTOpa HaNpsHKEHHOCTH dJIeKTpudeckoro moisi. Teopema ['aycca uist 2MeKTpraeckoro
I0JIs1 B BaKyyMe.

4. Teopema 0 LUPKY/ISIMM BEKTOpa HAIPSHKEHHOCTH AnekTpuyeckoro nois. [loTenuuan moms
TOYEUHOTO 3aps/a.

5. CBoOomHbBIC U CBsI3aHHBIE 3apsAbl. BekTop anekTpudeckoro cMemienus. Teopema ["aycca s
AIIEKTPUYECKOTO MOJSI B TUIIEKTPUKE.

6. Pacripenenenne 3apsiga B TMPOBOJHHKE. DJNEKTPOCTATHYECKas MHIYKIUSA. OJEKTpHUYECKast
€MKOCTb YEIUHEHHOTO IIPOBOJIHUKA, 2-X IIPOBOJHHKOB.

7. DnexTtponBwxkymas cwia. 3akoH OMa U CONPOTUBJIEHHE MPOBONHUKOB. 3akoH Oma B




UHTErpajdbHOl u muddepeHnmanbHoi dopmax. 3akoH Oma A HEOIHOPOJHOTO YYacTKa
LEMH.

8. BekTtop MarHUTHOW WHAYKIMU. MarHWTHOE TOJI€ PAaBHOMEPHO JIBIIKYIIETOCs 3apsiaa. 3aKoH
buo-Capapa-Jlannaca.

9. B3aumopelcTBUE TPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema o HMPKY/IALUHU BEKTOPA MHYKIIMA MAarHUTHOTO OJIsl. 3aKOH ITOJHOTO TOKA.

11. Ilorox BekTopa MarHuTHOM wuHAYKUMHU. Teopema ['aycca 111 BekTopa HHIYKLIMH
MarHuTHOro 1nosi. KoHTyp ¢ TOkoM B OAHOPOIHOM M HEOAHOPOIHOM MAarHUTHOM IOJI€.

12. SBnenue snexrpomarHUTHOW WHAYKIHH. OnbiTel Dapanes. 3akoH 3IEKTPOMArHUTHOM
uHaykiuu. IlpaBuno Jlenua. DOnexkrtpoaBuKymias cuia WHAYKUWU. [lodHBIA MarHUTHBINA
noTok. Toxku Dyko.

13. SAsnenme camoumnayknuu. WMuaykruBHOCTh. DJIC camoumHmykuuu. WHIYKTHBHOCTH
COJICHOU 1.

14. BsaumHas uHaykuus. B3auMHas MHIYKTHBHOCTb. DHEpPrusi KOHTypa ¢ TOKOM. IImoTHOCTH
SHEPIHUH.

15. HamarnmuenHocts. Toku HamarHuuuBaHHs. BeKTOop HanpsHpkKeHHOCTH MAarHUTHOIO IOJIA.
Teopema 0 LUPKYISILIMKM BEKTOPA HAIPSPKEHHOCTH MAarHUTHOTO T10JIAL.

16. Pacnpoctpanenue BosH B ynpyroii cpene. [IpogonbHble U onepeyHble BOJIHbBL. YpaBHEHUE
IUIOCKOM U cdepuueckoil rapMoHHUeckux BojiH. PazoBas ckopocTh. BoimHOBOe ypaBHEHUeE.
Oueprus BosHbl. [Ipuniun cynepniozunuu BoaH. CTOSYHE BOJIHBI.

17. BonHoBoe ypaBHEHME JUIsI  JJIEKTPOMAarHUTHOM  BOJHBL. OCHOBHBIE  CBOMCTBa
JIEKTPOMATrHUTHBIX BOJH. OHEPrusl SJIEeKTpOMarHUTHbIX BoiH. Bekrop IloiHTHHra.
VHTEHCHBHOCTH BOJIH.

18. BpemenHas ©  IPOCTPAaHCTBEHHAs  KOIepeHTHOCTH. CTeneHb  KOT€pEeHTHOCTH.
Wntepdepennus nyx BoimH. UnTepdepenus ceera. [lupuna uaTepdepeHIIMOHHOM MOIOCHI.

19. Hudpakmus ceera. [punmun Ioiirenca-dpenens.

20. EcrecTBeHHBIN U MOIAPU30BaHHBIN CBET. 3akoH Mamtoca. CTeneHp MoJsipru3alny CBETa.

21. Tlonspusauus npu oTpakeHUHU U MpeoMieHnu. 3akoH bprocrepa.

22. PacmpocTpaHeHHe CBeTa B IODIONIAOIINX cpenax. 3akoH byrepa. [lucmepcus ceera.
HopmanbHast 1 aHoMasbHasi IUCIEPCHS.

23. TemnoBoe W3IIyudeHHE W €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3Ny4deHus. | umoresa
ITmanka. @OTOHBL.

TunoBble 331244 MO AUCHUTIJIHHE

1. Haiftu paccTosiHHE€ MEXAYy IBYMS TOYCYHBIMU DJCKTPUYECKUMHU 3apsijaMH, ecld
W3BECTHO, YTO TNPH YMEHBIIEHWH STOrO paccTossHus Ha 50 cM cuiia B3aMMOJEHCTBHS
yBenuuuBaeTcs B 2 paza. Orser: 1,7 m.

2. Ha merammmgeckoit cdepe pamguycom 15 cm Haxomutes 3apsia Q = 2 vKi. Onpenenutsb
HaNpsOKEHHOCTh E 3JeKTpOCTaTUYEeCKOro MoJisi Ha paccTtosHuu I = 10 cM OT 1eHTpa
cdepsl. OTBeT: 0.

3. Ha meramnmuueckoit cdepe paauycom 15 cm Haxoautcs 3apsan Q = 2 uKn. Onpenenuts
HaNpsHKEHHOCTh £ 3JIEKTPOCTaTHUECKOro Mojs Ha moBepxHocTH cdeprl. OTBer: 800
B/m.

4. Ha merammnueckoit cdepe paauycom 15 cm Haxoautes 3apsn Q = 2 vKn. Onpenenuts
HaNpsHKEHHOCTh E 3JEKTPOCTaTHYECKOTro MMOoJisi Ha paccTosHuu I = 20 cM OT IleHTpa
chepsl. OTBeT: 450 B/Mm.

5. Merammmyeckuii map paguycom 5 cM Hecet 3apsan Q = 10 uKu. Onpenenuts noteHnuan
¢ JIEKTPOCTATUUYECKOTO MO HAa oBepxHOCTH mapa. Oreer: 1800 B.

6. JlBe KOHIEHTPUUECKHE METAIIIMUECKUE 3apskeHHble chepbl paaunycaMu Ry =6 cm u Ry =
10 cm Hecyr coorBercTBeHHO 3apsiubl Qi1 = 1 HKiM mw Q. = -0,5 wKn. Haiitu
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HaIpPsHKEHHOCTh £ MO B TOYKE, OTCTOAIISH OT IeHTpa cdep Ha paccTosHUE 1 = 5 cM.
Ortger: 0.

DNEKTPUYECKOe TMOJIE CO3/IaHO JBYMsI OCCKOHEUHBIMH TapauIeIbHBIMU TUIACTHHAMH,
HECYIIMMH PABHOMEDHO pacIpeleieHHbli 1o miomamd 3apsg [ = 1 uK/m?.
Onpenenuts HanpsHKeHHOCTD E moinst mexxay minactuaamu. OtBet: 0.

DNEKTPUYECKOe II0JIE CO3/aHO JBYMSI OCCKOHEUHBIMH MapaUIeIbHBIMH ITUTACTHHAMY,
HECYIIMMH PaBHOMEDHO pacIpeleieHHbli 1o miomamd 3apsg [ = 1 uKi/m?.
Ornpenenuth HanpsbkeHHOCTH E nosis BHe minactud. OTBer: 113 B/m.

[ToreHnMan 3JIEKTPUYECKOrO IIOJS, CO34ABAEMOIO CHCTEMOM 3apsloB, HMEET BUJ
0= a(x2-y2), rae a = 1 B/mM°. Haiitu MOZYJIb HAIPsKEHHOCTH DJIEKTPUYECKOrO IIOJIS B
Touke ¢ koopauHartamu X = 1 M, y = 0,5 m. OtBer npuBectu B cucteme CH 1 OKpyTrJIuTh C
TOYHOCTBIO 10 ABYX udp mocne 3ansatoil. [OTBet: 2,24 B/m.

JBa Toueunbix 3apsaa +7,5 uKn u —14,7 uKn pacnonoxensl Ha paccTositHuu 5 cMm. Haiitu
HaNpsHKEHHOCTh 3JIEKTPHUUYECKOTrO TOJI1 B TOYKE, HAXOJAIIEHCS Ha PAacCTOSHUM 3 CM OT
nepBoro u 4 cm ot Broporo 3apsna. Orser: 112 kB/m.

OnpenenuTs HaNpsHKEHHOCTh 3JEKTPUYECKOTO I0JIi B TOYKE, PAaCIOIOKEHHOW BOJIb
npsMoit, coenunstonieit 3apaabl +10 K u +8 HKn u Haxopsuelics Ha paccTosiHUM 12
CM OT IEepBOro U 8 cM OT BTOpOro 3apsaa. Paccrosnue mexny 3apsgamu 20 cm. OTBer:
5000 B/m.

B BepummHax kBajpaTra cO CTOPOHOHW 5 CM HAaxXOJATCS OJMHAKOBBIC IOJIOKUTEIIBHBIE
3apsibl 2 HK. OnpenenuTs HanpsKEeHHOCTb 3JIEKTPUUYECKOIo MOJIs B LIEHTPE KBajpaTa.
Ortser: 0.

Paccrosaue | mexay 3apsgamu Q=42 uKn aunons pasuo 10 cm. Haittu noreHmman @
[0JIs CO3JJaHHOI'O JTUIIOJIEM B TOUKE, yAajleHHOW Ha =10 cM Kak OT IEepBOro, TaKk U OT
BTOporo 3apsna. Orser: 0.

Jlunone c 3JIEKTpUYECKUM MOMEHTOM p = 75 nKi'M CcBOOOAHO yCTaHaBIUBAeTCS B
OJTHOPOJTHOM DIIEKTpHYECKOM Tojie HampspkeHHOCThIo £ = 80 kB/M. Berauciute padorty
A, HeoOXonuMyro i1 TOro, 4TOObl MOBEPHYTh AMINONbL Ha yroia o =90° OrtBer:
6 mx/lx.

Onpenenutb, NpU KakoW HAMPSDKEHHOCTH E cpelHero MakpOCKOMMYECKOro MO B
JTUBJIEKTpUKE (€=3) MOJSAPU30BAaHHOCTh P JAOCTUTHET 3HaueHusl, paBHoro 200 MKK1/m?,
OtBer: 11,3 MB/m.

Haiftu paguyc BHemHed oOkmanku Rz BO3IYHIHOTO c(epHuecKkoro KOHAEHCATopa
emkocThio C = 4 nd, ecnu paguyc BHyTpeHHeH o0knaaku Ry = 2 cMm. OTBert: 4,5 cM.
Haiftu paamyc R; BHyTpeHHe#l oOkianku cheprueckoro KOHJAEHCATOpa EMKOCTBIO
C =3,3n¢, ecnu paauyc BHemHed Ry = 3 M, audnekTpuk — napaduH (& = 2)? OTBeT:
1cm.

Onpenenuts 3J€KTPOEMKOCTh LWJIMHIPUUYECKOTO BO3AYLIHOTO KOHJEHCATOpa AJIMHOU
| =10 cm, ¢ paguycamu 0o0k1agok Ry =1 cm u Ry =2 cm. OtBer: 8 nd.

Tpu oaMHAKOBBIX KOHAEHCATOpa COEIUHEHBI Tocae0BaTebHO. EMKOCTh Takoil 6atapeu
C =100 n¢. Ompenenuth eMKOCTh OaTapen KOHICHCATOPOB, IMOCIE TOTO, KaK OJUH W3
HUX 3anoJHIIN napaguaoM (& = 2). OrBer: 120 nd.

[Tnockuit BO3mymHBIA KOHAEHcATop dJekTpoeMkocThio C =111 H® 3apsokeH 10
pasHoctu noreHmanoB U = 300 B. Ilocie OTKITIOYEHUST OT UCTOYHHUKA TOKA PACCTOSHHE
MeXy OOKJaJKaMu KOHJAEHcaTtopa OblIo yBeaudeHo B 5 pa3. Ompenenutb padboty A
BHEITHUX CHJI IO pa3aBrxkeHnio o0knaaok. Orser: 0,2 m/x.
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Cuna Toka B IPOBOJHUKE U3MEHSETCS CO BPEMEHEM I10 3aKOHY (t) =kt ,rne k=0,5 A/c.
Hatitu 3apsin (, mpOoTEKAOIIH Yepe3 MonepeyHoe CEUeHHe MPOBOAHMKA 3a BpeMsi 7= 1 c.
OtBet: 0,25 Ka.

AKKyMynsaTOp ¢ BHyTpeHHUM conporusieHueM 0,080m mpu Toke 4A oTgaer BO
BHEIIHIOIO 1enb 8BT. Kakylo MOIIHOCTH OTAACT OH BO BHELIHIOKI LENb IpU TOke 6A?
Otser: 11 Br.

K ucrounuky Toka ¢ 9/1C @=1,5 B npucoenunmim katymky ¢ conporusieauem R=0,1
OmM. Amnepmerp nokasan cwily Toka, paBHyro [1=0,5 A. Korga x ucTOuHMKY TOKa
MPUCOSANHUITN TIOCTIEI0BATENIbHO €lle OAWH MCTOYHHMK Toka ¢ Takoi xe DJC, To cuia
Toka | B TOW ’ke Karymke okazaiach paBHol 0,4 A. Omnpenenuth BHYTPEHHEE
COIPOTHBIIEHUE NIEPBOro UCTOYHKKA ToKa. OTBeT: 2,9 OM.

[Tpu cune Toka 11=3 A BO BHENIHEH HENH aKKyMYJIsSTOpa BBIACISICTCS MOITHOCTh P1=18
Br, mpu cmie Toka |,=1A - coorBerctBeHHO Po,=10BT. Omnpenenuth BHYTpEeHHEE
conpotusiieHue I 6arapen. OrBer: 20 Om.

[II0THOCTb TOKA B MEAHOM NPOBOZHHKe paBHa 2 A/mMm’ HaiiTH HanmpspkeHHOCTD
ANEKTPUYECKOTO TOJS B MIPOBOJHUKE. YIelbHOE compoTuBieHue menu 17 HOM M.
OrtBer: 34 MB/m.

[To mpsiMOoMy OECKOHEYHO JUIMHHOMY MPOBOMHUKY TedeT Tok S50 A. Omnpenenutsb
MAarHuTHYH0 MHAYKIHMIO B TOYKE, YJAJICHHOW Ha pacCTOSIHUE 5 CM OT INPOBOJHMKA.
OtBer: 200 mxTa.

Uemy paBeH paauyc TOHKOrO Kojblla, MO KoTtopomy Teuer Tok 30 A, ecinu
HaNpsHKEHHOCTh MAarHUTHOTO TOJIS B IIGHTpE Kouiblia paBHa 2 A/M? OTBet: 7,5 m.

Kakoii Tok Teuer 1o npsiMomMy OECKOHEYHO JJTMHHOMY IPOBOJHUKY, €CJIU HA PaCCTOSIHUU
10 cm ot Hero marHuTHast uHAYKIUs paBHa 20 MxTn? OtBer: 10A.

Kakoli Tok uzer no TOHKOMY KoJiblly paauyca 10 cM, eciau MHIYKIUS MarHUTHOTO 1OJIs B
neHTpe kosbiia paBHa 100 mxTn? OtBet: 16 A.

JIBa NIMHHBIX HapalieldbHBIX MPOBOJA HAXOASTCA HA PACCTOSIHUM I'=5CM OJIUH OT
npyroro. Ilo mpoBogaM TeKyT B MPOTHBOIIOJNIOXHBIX HAINPaBICHUAX OJUHAKOBBIE TOKHU
| =10 A kaxneni. Halitn HanpsbkeHHOCTh H MarHUTHOTO TOJISE B TOYKE, HAXOJSIIEHCS
Ha PacCTOSIHUU I1 = 2 CM OT OJTHOTO U I = 3 ¢M OT Jipyroro nposojaa. Oreer: 132 A/m.
OnpenenuTs MHIYKIMKO MarHUTHOTO IIOJISI HA OCH JUIMHHOTO COJIEHOMJIA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

CKOJIBKO BUTKOB Ha €IMHUILy AJWHBI COJNEPKUT JIJIUHHBIA COJEHOWJ IPHU CWIE TOKa
| =0,5 A, ecrniu HanPsKEHHOCTH 101 Ha ocu coneHouna H = 300 A/m. OtBet: 600 ml
Onpenenuts HANpsHKEHHOCTh MAarHUTHOTO TOJS HAa OCH  JUIMHHOTO COJIEHOWZA,
conepskaniero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBer: 1000 A/m.

Bbluncnuth HMUPKYISALHUIO BEKTOpa HANPSHKEHHOCTH BJOJb KOHTYpA, OXBAaThIBAIOIIETO
toku 11=10A, 1,=15A, Texkyume B OJHOM HampaBieHUU, U TOK I3=20A, Tekymwmii B
IPOTHBOIOJIOKHOM HarnpasieHud. OTBeT: 5 A.

[Tpsimoit mpoBox, MmO KoTopoMmy TeueT TOK 1=1 kA, pacmonoxeH B OJHOPOJHOM
MarHUTHOM II0JI€ MEPIEeHIUKYIApHO JAUHUSIM uHAyKuuu. C xakoi cunoit F geiictByer
1oJjie Ha OTPEe30K mpoBoja JuiHOM |=1 M ecnu marnutHas wHaykuus B pasua 1 Tia?
Otget: 1000 H.

[Mpsmoit mpoBoa, mo koropomy TedeT Tok 1=100 A, pacmonokeH B OZHOPOJIHOM
MarHuTHOM TMoJjie moj yrioM 60° K JuHusIM MarHUTHOW WHAYKIuU. C kakou cuiou F
JCHCTBYET MOJie Ha OTpe30K mpoBojaa juuHoi |=10 CM ecnu MarHuTHas WHIyKOHsS B
paeHa 0,1 Tn? OrBer: 0,87 H.
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Pamka rampBaHoMmeTpa MHONW a=4 cMm um mupuHo b = 1,5¢cMm, comepskammas N=200
BUTKOB TOHKOM INPOBOJIOKH, HAaXOJAUTCS B MAarHUTHOM Imosie ¢ mHaykuuend B=0,1 Tu.
[ImockocTh paMKu mapajuiesibHa JUHUSIM HUHAYKIMUA. HallTh mMexaHndeckuid MOMEHT M,
JNEHCTBYIONINI Ha paMKy, KOTa 1Mo BUTKY TedeT TOK =1 MA. OtBet: 12 mxH/Mm.
Hanpspkennocts H MarHuTHOrO moisis B IIEHTpe KpyroBoil BuTka paBHa 200 A/wm.
MarauTHblii MOMEHT p, BUTKa paBeH 1 A-M® BbIUnciuTh paauyc R Butka. OtBert:
9,27 cm.

Boruncnute paguyc R 1yru oKpyXKHOCTH, KOTOPYIO OIMCBHIBAET MPOTOH B MarHUTHOM
nosie ¢ uHAyKIuedn B =15 wmTn, ecaum ckopocth » mpoToHa paBHa 2 Mwm/c. OTBer:
1,38 m.

JIByKpaTHO HMOHM3UPOBAaHHBIM aToM Trenus (@-4acTula) ABWXKETCS B OJHOPOAHOM
MarHuTHOM ToJie HarnpspkeHHOCThI0 H = 100 kA/M 1o okpykHOCTH paauycoMm R = 10 cm.
Haiitu ckopocth v a-yactuipsl. OTBeT: 0,61 MMm/c.

Ha snexTpoH, IBHXKYyIIUACS B OAHOPOJHOM MAarHUTHOM mosie uHaykuuedn B =2 Tn co
ckopoctbio v = 107 M/c meiictyer cima F = 1,6 H. Haiiti yroi Mex 1y HanpaBIeHHSMA
CKOpPOCTH U MarHuTHOM uHAykiuu. Oreer: 30°.

Llenb cOCTOUT U3 MOCIENOBATENFHO COCTUHEHHBIX conpoTuBieHUs R =1 OM, kartymku
uHayktuBHOCTH L = 1 ['H, ucrounuka toka u kimtoya. Kimou 3amMkuyT. Uepes kakoe Bpemst
MOCJIe pa3MbIKaHUs KJF0Ua CUjla TOKA B e yMeHbInuTes B 2 pa3a? Orser: 0,693 c.
[lenp cocTOMT M3 MOCIENOBATEIbHO COEJUHEHHBIX CONPOTHUBIICHUS, KaTYIIKU
WHJIYKTUBHOCTH, HMCTOYHHMKA TOkKa M Kiouda. Kmrou 3amkuyr. Yepes t=0,5 ¢ mocine
pa3MbIKaHus KJO4a CWIa TOoKa B LeNd yMeHblMiaach 3  pasa. Onpenenutsb
conpotusiieHue R, ecnu unaykrusHocts L = 4,1 T'n. OTBeT: 9 OM.

BbruMcnuTh 3HEpPru0 MarHUTHOTO Mot cojieHouja, coxaepxkamero N = 1000 BuTkoB
npoBoaa, npu cuie Toka | =1 A, ecam MarHUTHBIE HOTOK 4Yepe3 €ro IOoNepedyHOe
ceuenne ® = 0,1 mB6. OTBer: 0,05 JI:k.

HaiiTu MHAYKTMBHOCTH IPOBOJAIIEIO KOHTYpA, €CIM MAarHUTHBIM IIOTOK 4Yepe3 HEro
yBenuuuBaercs Ha 0,02 BO B pe3ynbraTe n3MeHeHHsI Toka B KOHType ¢ 4 A 1o 8 A.
Otger: 5 MI'H.

Ha nyrtun cBeroBOW BOJHBI, MAYIIEH B BO3AYyX€, MOCTABWIN CTEKISHHYIO IUIACTHHKY
(moka3zaTenpb MpenomIIeHHs cTekia paseH 1,5) TonmuHoi 1 mm. Ha ckonbko uameHuTcs
ONTHYECKAs JAJINHA IIyTH, €CIU BOJIHA MAaeT Ha IJIaCTUHKY HopManbHO. OTBeT: 0,5 MM.
Haiitn Bce mnmuubl BonH Buaumoro cBera (ot 0,76 mo 0,38 Mxm), KOoTOpble OyayT
MaKCHUMaJbHO YCHJIEHBI NPH ONTHYECKOH pPasHOCTH XoAa HMHTEepPEepUpyIOIUX BOJH,
paBHo# 1 Mxm. OTBert: 0,5 MKM.

Paccrosiane d mexxny aByms mensimu B onbite FOHra paBao 1Mm, paccrosinue | ot memnei
no »okpaHa 3 M. OmnpenenuTs UIMHY BOJHBI A, MHCIIYCKA€MOW HCTOYHUKOM
MOHOXPOMATHYECKOTO CBETa, €CM MMpHHA D MHTEepdEepeHIIMOHHBIX MOJIOC Ha JKpaHe
paBHa 1,5 MMm. OTBeT: 0,5 MKM.

Ha mbuibhyto mienky (N = 1,3), Haxonsulyrocs B BO3JyXe, MaJaeT HOPMAJIbHO IMY4YOK
aydeii 6emoro ceeta. [lpu kakoit HauMeHbIeH TomuHe d IEHKH OTPaKEHHBIN CBET C
JuInHOW BOJHBI A = 0,55 MKM OKaxeTcs MaKCUMaJbHO YCHJICHHBIM B pe3ylbTaTe
unteppepenuu? Orser: 0,1 MKMm.

PaccTosiHue Arp 1 MeXly BTOPBIM U IIEPBBIM TEMHBIM KoJibllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO | MMm. OmpenenuTh paccrosiHue Arjpgg MEXKIY [IeCATHIM U JIEBATHIM
kousiamu. OtBer: 0,39 MM.
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Ha mens mmpunoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMathueckuit cBer (A=0,6
MKM). OnpenenuTs (B rpajgycax) yroj ¢ MeXIy IE€pBOHAYaIbHBIM HAIPABJIECHUEM ITyUKa
CBETa M HAIIPABJICHUEM Ha YETBEPTYIO TEMHYIO TU(paknoHHYIO mosocy. OTBeTt: 2,75°.
CKOJIBKO IITPUXOB HA KaKIBIH MUJUTUMETP COJCPKHUT AU(DPAKIMOHHAS PEIIeTKa, eCIU
npu HAOJIOJICHUH B MOHOXPOMAaTH4YeCKOM cBeTe (A=0,6MKM) MaKCHMYM IISITOTO MOPSIIKA
otkiioHeH Ha yroi ¢=18°? Orset: 100.

Hudpakumonnas pemerka coxepkut N =200 mrpuxoB Ha IMMm. Ha pemerky mamaer
HOPMaJIbHO MOHOXpomatudeckuit cer (A = 0,6MKkM). MakcUMyM KakoOTO HauOOIBIIETO
nopsijika naet 3ta pemerka? OrBer: 8.

CKOJIBKO IITPUXOB Ha KKABIH MULIUMETP COACPKHUT NU(PPAKIMOHHAS PEIIeTKa, €CIU
npu HaONIOJCHUU B MOHOXpomarudeckoMm cBere (A = 0,6 MKM) MakCUMyM TpPEThETO
MopsiiKa OTKJIOHEH Ha yron ¢ = 21°? Orser: 200.

[Ty4ok ecTecTBEHHOIO CBETa, MAYIIMIA B BOJE, OTPaKacTCs OT TpaHu anmasza (n = 2,42),
norpyxensoro B Boay (n = 1,33). IIpu kakom yriie nageHus o (B rpagycax) OTpaKeHHBIN
CBET IOJIHOCTHIO NOJIApu30BaH? OTBeT: 61,2°.

VYron bprocrepa og, Ipy NaJeHUK CBETa U3 BO3/yXa Ha KPUCTAJII KAMEHHOW COJIM PaBeH
57°. OnpenenuTs CKOPOCTh CBETa B 3TOM Kpucrtasuie. Orser: 194 Mwm/c.

[IpenenbHBIA yron o MOJHOTO OTPAKEHUS Iy4YKa CBETa Ha TpaHUIE >KUIKOCTH C
BO31yXoM paBeH 43°. Ompenenuts yron bprocrepa og, (B rpagycax) Ais HageHus gyda
U3 BO3JlyXa Ha MOBEPXHOCTh ATOM KUAKOCTU. OTBer: =55°45".

Yron Mexay TiIaBHBIMH IUIOCKOCTSIMH MOJSpU3aToOpa M aHanu3aropa coctasiseT 30°.
Onpenenuth U3MEHEHHE WHTEHCUBHOCTH MPOIIEIIEr0 4Yepe3 HUX CBETa, €CIU Yrol
MEXJly TJaBHBIMU IUJIOCKOCTSAMHU HOJISIpU3aTOpa M aHajau3aTopa H3MeHwica 10 45°.
Otser: 1,5.

Crenenp nossgpuzauuu P yactuuHo-nossipu3oBanHoro ceera pasHa 0,5. B ckonbko pas
OTJIIMYACTCS MaKCHMaJIbHAsi HHTEHCUBHOCTH CBETA MPOIYCKAEMOT0 Yepe3 aHalIu3aTop, OT
MuHuManbHOU? OTBeT: 3.

OrnpenenuTs TEMIIEpaTypy, U KOTOPOI SHEpreTHyeckasl CBETUMOCTh Ry abCOMOTHO 4epHOro
Tena paBHa 10 kBrAv?. OtBer: 648 K.

[loTok »sHeprum, W3MydaeMblii M3 CMOTPOBOTO OKOIIKA IUIABWIBHOM Ieud, paBeH 34 BrT.
OnpeIeNHTh TeMITepaTypy TedH, eCIIH IIOMIAIb OKOIIKA cocTasisieT 6 cv. Oraer: 1000 K.

Bo ckonbko pa3 HaJlo yBEIMYUTH TEPMOMHAMUYECKYIO TEMIIEPATYPY aOCOIIOTHO YEPHOTO Tea,
4TOOBI €10 SHEPreTUUECcKas CBETUMOCTB B3pocia B 16 pa3. Orser: 2.

Ha xakyro [uIMHY BOJHBI MPUXOJMUTCS MAaKCHMyM CHEKTPaJbHOW IUIOTHOCTH 3HEPreTHUECKOM
CBETHMOCTH a0COITFOTHO YEPHOTO TeJa IPU TeMIIEpaType 0°C. OtBer: 10,6 MKM.

Onpenenuth JUIMHY BOJHBI CBeTa, oOdydaromero ¢Gorokaron ¢ paboToi BbIXoJa
A =2,15B, ecnu makcuManbHas KHUHETHYECKas dHEPTus (POTOINEKTPOHOB Tmax = 1 3B.
OtBet: 400 Hm.

Ha noBepxHocTh ¢oTokarona magaer MoHoxpomarudeckuit cser (A =310 um). UToOBI
IOPEKPaTUTh SMHUCCHUIO 3JIEKTPOHOB, HYXHO MPHIOXKHUTH 33JEPKUBAIOLIYI0 Pa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBer: 2,3 3B.

OIIK-1.2 [IlpumeHsieT eCTECTBEHHOHayyHble U  OOIIEMH)XCHEPHbIE 3HAHUSA, METOMbI
MaTeMaTUYeCKOT0 aHajdnu3a M MOJEIUPOBAaHUS, TEOPETUYECKOIO0 U OIKCIEPUMEHTAIbHOTO
UCCIIEIOBaHMs B TPO(PECCHOHATIBHOM 1eATEIbHOCTH

TunoBbie TCOPETHYECCKHE BOIIPOCHI K 9K3aMEHY 1O TUCHUIIJIMHE



N

&

10.

11.

12.

13.
14.

15.
16.
17.

18.
19.

20.
21.
22.
23.
24,
25.
26.

27.

[ToTeHIMaTBHOCTH 3IEKTPHUUECKOTo o PaboTa mo nepeMerieHuio 3apsijia B JIeKTPHUIECKOM
nosie. [ToTeHIManbHas YHEPIryst B3aUMOJCHCTBHS dJCKTPHUECKHX 3aPsII0B.

CBs13p MEXly TOTEHIIMAJIOM U HAPSYKEHHOCTHIO.

IIpumenenne teopeMsl l'aycca misi pacuera DIEKTPUYECKUX IOJIEH, CO3AAHHBIX TOYEYHBIM
3aps10M, PABHOMEPHO 3apsHKCHHBIMU TUIOCKOCTBIO, c(hepoii, HUTHIO, IUIHHIPOM, [IIAPOM.
Brruncnenue noTeHnyana o HanpsyKeHHOCTHU AIIEKTPUYECKOTO MMOJIA.

ONEKTpUYECKU MOMEHT Aunoisl. TOYeuHBIM AUMNOIb. OJIEKTPUUECKOE I10JIE€ TOUYEYHOI'O
JUIOJIS W €ro pacdeT Ha OCHOBE IPHUHILMIIA CYNEPHO3ULUHU. DJIEKTPUYECKOE IOJIE HA OCH
JIUIIOJISL M B HAIIPABIICHUH, IEPIICHANKYIISIPHOM K OCH JUIIOJIA.

ONEKTPUYECKU UIOAb B  OJHOPOJHOM U HEOAHOPOAHOM  BJIEKTPHUYECKOM  IIOJIE.
IloTeHmanbHas YHEPrus JUITOJIA.

JMdneKTpuKky, MOISpU3alMs IUNIEKTPUKOB. BEKTOp MOIAPHU30BAaHHOCTH. OIJIEKTPHUYECKOE
I10JI€ BHYTPH JAMAJIEKTPUKOB. J{MAIEKTprUYeCcKas BOCIPUUMUYNUBOCTD U IIPOHULIAEMOCTb.
VYenoBus s BEKTOpa HANPSHKEHHOCTH 2JIEKTPUYECKOTO IO M BEKTOPA IEKTPUYECKOIO
CMELICHUS Ha TPAHHULIE IBYX JUICKTPHUKOB.

CerHeToaneKTpuKy, X CBOMCTBA. JIM3IEKTPUUECKUI TUCTEPE3HC.

KonnieHcaropsl, Buabl KOHJIEHCATOPOB. DHEPrus 3apsyKEHHOIO IMPOBOJHMKA, KOHJIEHCATOPA.
OHeprus anekTpuyeckoro noist. O0beMHast JI0THOCTh SHEPTHH.

Kinaccuueckue OmNbITHI MO OOHAPY)KEHHUIO M OOBSICHEHUIO MEXaHW3Ma BO3HHUKHOBEHUS
IEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHMS JJIEKTPUYECKOIO TOKA. XapaKTEPUCTHUKU
IEKTPUYECKOIO TOKA: CHJIA TOKA U IVIOTHOCTh TOKA. YPAaBHEHHUE HEIPEPBIBHOCTH.
IIpumenenne 3axkoHa buo-CaBapa-Jlamiaca ans pacdyera MAarHUTHOTO MOJISL  IIPSIMOTO
IIPOBOJHUKA C TOKOM, KPYTOBOI'O IIPOBOJJHUKA C TOKOM.

JeiicTBre MarHUTHOTO Ha JIBXKYyIuiics 3apsia. Cuna Jlopenna. Dddexr Xomna.

IIpuMeHeHne 3aKOHa MOJIHOTO TOKA JI pacd€Ta MarHUTHOTI'O TOJIS COJIEHOUAA, TOPOUJAIbHOU
KaTYLIKH.

Pabora o nepemenieHnIo MpOBOIHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

M3MeHeHne cuitbl TOKa MPU pa3MbIKaHUU/3aMbIKaHUH LU, COJepKALIeH HHAYKTUBHOCTb.
VYcnoBus Uil BEKTOPOB MHAYKIMU M HANPSHKEHHOCTH MAarHUTHOTO TOJS HA T'PAHMIE ABYX
MarHeTHKOB.

[ua-, napa-, eppo MarHeTUKH: OCHOBHBIE XapaKTEPUCTUKH.

JluBepreHuys u poTop BEKTOpa UHAYKIIUU MarHUTHOTO MOJsA. BUXpEeBO€E dIE€KTpUYECcKoe 1OIIe,
TOK CMEILIEHUs. DIEKTPOMarHUTHOE TOJIE.

VYpaBHeHne  MakcBeina A OJIEKTPOMAarHUTHOIO MO B MHTETPAIbHOM U
muddepeHranbHON popmax.

JuddepennnanbHoe ypaBHEHHE SIEKTPOMAarHUTHBIX KojieOaHUWl, ero pemieHue. Bups
KOJIEOAHUH U X XapaKTEPUCTUKHU.

VYpaBHEHUE BBIHY)XICHHbIX KosneOaHuil. Pe3oHanc TokoB u HampspkeHuil. IlonsTtne o
IIEPEMEHHOM TOKE.

CriocoObl  HabOmromeHuss — uHTepdepeHuMu  cBera.  JIByxiyueBas — MHTepQepeHIHUs.
UnTtepdepeniuss B TOHKMX IuleHKax. [lomockl paBHOro HakJioOHa W PaBHOM TOJIIMHBIL.
WutepdepomeTpsl.

Merton 30H @penens. Audpakuus OpeHens Ha KPyrJioM OTBEpPCTUH. 30HHAs IJIACTHHKA.
Hudpakuus Opaynrodepa Ha 1eaH 1 MHOTHX Iensax. JJudpakimuonHas pemerka.
Hudpakmus Ha mpocTpaHcTBeHHOM pemieTke. Popmyna Bymbeda-bparros. Paspemaromias
CHOCOOHOCTh ONTUYECKUX TPUOOPOB.

OKCIIepUMEHTAIBHOE TOATBEPXKICHUE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHUH (OTOdPPEKT:
s dext KommnroHa.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOWM NMOAMMUCHIO

3aBeaytowmin kadeapoit On3d
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