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1 OBIIIUE 110JIOKEHUA

Oyenounvle mamepuaibl — MO COBOKYHNHOCHb YUEOHO-MEMOOUYECKUX MAMeEPUAIos
(npakmuyeckux 3a0aHull, ONUCAHUL QOpM U NpoYeoyp NPOGepKu), NPeOHA3HAUEeHHbIX O
OYEHKU KA4ecmed OCE80CHUsl O0OVUAIOWUMUCT OAHHOU OUCYUNIUHbL KAK YACMU OCHOGHOU
006pa306amenvHoll NPOSPAMMBbL.

Llernv — oyenumv coomeemcmeue 3HAHUU, YMEHUNl U YPOGHS NPUOODEMEHHbIX
KOMNnemeHyul 00y4arwuxcs yeaam u mpedo8aHusM OCHOBHOU 00paA308amMenbHOl NPOSPAMMbL 6
X00e npogedenUs NPOMeNCYMOYHOU ammecmayuu.

OcHognas 3a0aua — obecneuums OYEHKY YPOBHS CEHOPMUPOBAHHOCMU KOMNemeHyull,
3aKPEnIeHHbIX 30 OUCYUNTUHOU.

Konmponv  snanuii  nposooumcs 6  (opme  NPOMENCYMOYHOU — ammecmayuu.
Tlpomescymounas ammecmayusi NPogOOUMcst 8 (popme IK3AMeHA 6 NepeoM U GMOpOM
cemecmpax.

Dopma npogedenusi K3aMeHA — YCMHbIL OMEen Nno MeoPemudeckum ONpoCam,
CHOPMYTUPOBAHHBIM € YUEMOM COOEPHCAHUS V4eOHOU OUCYUNIUHBL U pelleHUe NPAKMUYeCcKUX
3a0au.

2 OITHCAHHE ITOKA3ATEJIEH H KPUTEPHEB OLIEHUBAHHA KOMITETEHI[HH

ChopmMupoBaHHOCTH KaXJA0H KOMIIETEHIMHU (MM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JMCLUIUIMHBI OLIEHUBAETCS B MPOLIECCe MPOBECHUS IK3aMeHa B (hopMe OaIbHOM OTMETKH:

«OTINYHO» 3aCITy)KMBAeT CTYJEHT, OOHApYKUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riy0okoe 3HaHHWE Y4eOHO-IPOrpaMMHOTO MaTepHajia, YMEHHE CBOOOJHO BBINOJHATH 3a/1aHUS,
MPEyCMOTPEHHBIE TPOTrPaMMO, YCBOMBIIMH OCHOBHYIO M 3HAaKOMBIM C JIOMOJHUTEIBHON
JUTEPATYpOl, pEKOMEHI0BAaHHON NporpaMMoii. Kak nmpaBuio, olleHKa «OTJIMYHO» BBICTABIISAETCS
CTYJEHTaM, YCBOMBIINM B3aMMOCBS3b OCHOBHBIX MOHSATHUI TUCHUIUIMHBI B UX 3HAYCHUH IS
npuoOpetaemMoii mpodeccuu, NPOSBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3JI0KEHUU
1 UCTOJIb30BaHUH Y4eOHO-IIPOTPAMMHOT0 MaTepuana;

«Xopomo» 3aciy’)KUBaeT CTYACHT, OOHApYKMBIIMKA TIIOJIHOE 3HaHHE Y4eOHO-
MIPOrpaMMHOT0 MaTepuaa, YCHEIIHO BBIIOJHSIIOUINMN IpeyCMOTPEHHBIE B TpOrpaMMe 3a/1aHusl,
YCBOUBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAaHHYIO B IporpaMMe. Kak mpaBuio, oueHka
«XOpOILIO» BBICTABISIETCS CTYAEHTaM, IOKa3aBIIMM CHCTEMaTHYEeCKHIl XapakTep 3HaHWM I10
JUCLUUIUIMHE M CIIOCOOHBIM K HX CaMOCTOATEIBHOMY IONOJHEHUIO M OOHOBJIEHHIO B XOJ€
nanpHene yueoHoi paboTsl U MPOPECCHOHANTBHON AESITeTbHOCTH;

«Y10BJIETBOPUTEJILHO» 3aCITy’)KUBACT CTYAEHT, OOHApYXMBIIUI 3HAHUSA OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHEWIed ydeObl u
npeacTosiimei paboThl MO  CHEIHUAIbHOCTH, CIPABISIOUIMICA C BBIIOJIHEHUEM 3aJlaHUH,
MPETyCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEHIOBAHHOU
nporpaMMoil. Kak mpaBmiio, OLEHKa «yJOBIETBOPUTEIBHO» BBICTABISAETCS CTYyAEHTaM,
JOMYCTUBIIMM TIOTPEUIHOCTH B OTBETE HA DK3aMEHE M NPH BBIMOJHEHUH HK3aMEHAIMOHHBIX
3aJjaHui, HO O00JIaJaroIuM HEOOXOIUMBIMU 3HAHUAMU Uil UX YCTPAHEHUS MOJ| pPyKOBOACTBOM
MpenoaBaTes;

«Hey/n0B/1IeTBOPUTEJIBbHO» BBICTABISIETCA CTYACHTY, OOHapyXuBIIeMy HpoOenbl B
3HAHUSAX OCHOBHOTO Y4eOHO-NPOTPaMMHOIO MaTepuana, JOMYyCTHBIIEMY MpPUHUIUIUAIbHBIE
OomMOKM B BBIMOJHEHUH TPEIyCMOTPEHHBIX MporpamMmoi 3aaanuil. Kak mnpaBuio, oreHka
«HEYJOBJIETBOPUTENILHO» CTaBUTCS CTYAEHTaM, KOTOpPbIe HE MOTYT MPOAOHKUTh 00yYeHHE WIIH
NPUCTYIIUTh K NMPO(ecCHOHAIBHONW NEATENbHOCTH MO0 OKOHYAHUM By3a 0€3 JOMOJHUTENbHBIX
3aHSATHUNA MO COOTBETCTBYIOIIECH NUCIUTIIINHE.

OneHka «HeyJAOBJICTBOPUTEJIBbHO» BBICTABISETCS TAK)KE B Cllydae, €CIU CTYACHT HE
BBITIOJTHWII W/WJIM HE 3alIUTUI JIabopaTopHbIe pabOoThI, MPeayCMOTPEHHbIE TPadUKOM B TaHHOM
ceMecTpe, W He BiajeeT NMPHOOpETaeMBbIMU B IPOLIECCe MPAKTUUECKUX 3aHATUN HaBBIKAMU
peuieHus (pU3MYECKUX 3aa4 0 TeMaM TEeKYIIEro ceMecTpa.



3 IIACIHIOPT OLHEHOYHbIX MATEPHAJIOB 110 TUCLHHIVIHHE

No KonTponupyemebie paznesnsl Kon xonTponupyemoii Bun, meron, popma
/1 (TemMbl) AUCIUTUIMHBI KOMIETeHIUU (1n e OLIEHOYHOT' O
YaCTH) MEPOTIPUSITHSI
1 2 3 4
1 duznyeckre OCHOBBI KIIACCHUECKONH MEXaHUKH
1.1 Beenenne OIIK-1.1 SK3aMeH
OIIK-1.2
1.2 | KunemaTuka nocTynareiabHOro OIIK-1.1 DK3aMeH
Y BpalaTeJibHOTO ABUXKEHUSI OIIK-1.2
1.3 | /ImHaMHKa IOCTYIIaTEIBHOTO U OIIK-1.1 OK3aMeH
BpalaTeIbHOTO JIBUKECHUS OIIK-1.2
1.4 | 3akOHBI COXpaHEHUS OIIK-1.1 DK3ameH
OIIK-1.2
1.5 OCHOBBI cielIMAJILHON TEOpUHU OIIK-1.1 OK3aMeH
OTHOCUTEIBHOCTH OIIK-1.2
1.6 | Mexanudeckue kKoiebaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OcHOBBI MOJIEKYJISIPHOU (PU3UKHU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (HU3UKHU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJINHAMHUKHU OIIK-1.1 OK3aMeH
OIIK-1.2
3 DJIEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | IIpoBOJHUKY U IUINEKTPUKH B OIIK-1.1 OK3amMeH
SJIEKTPUYECKOM TOJIe OIIK-1.2
3.3 | [IoCTOSHHBIN 3IEKTPUIECCKUN OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DJIEKTPOMArHeTH3M
4.1 | MarsnuTHOE NI0JIE B BAKyyMe OIIK-1.1 OK3amMeH
OIIK-1.2
4.2 | MarHuTHOE 10Ji€ B BELIECTBE OIIK-1.1 DK3aMeH
OIIK-1.2
4.3 | DnekTpoMarHuTHas UHAYKIUS OIIK-1.1 DK3aMeH
OIIK-1.2
4.4 | DnekTpoMarHuTHbIE KoJieOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
) Bousnbl 1 onTHka
5.1 | Bonnsl OIIK-1.1 DK3aMeH
OIIK-1.2
5.2 | OnTuka OIIK-1.1 DK3aMeH
OIIK-1.2
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-1.1 DK3ameH
OIIK-1.2
6.2 | KBanToBas MexaHuKa OIIK-1.1 DK3ameH

OIIK-1.2




7 ATomHas ¥ siiepHas hu3MKa
7.1 | ®uzuka atoma OIIK-1.1 DK3aMeH
OIIK-1.2
7.2 | DneMeHTHl (HU3UKH TBEPAOTO OIIK-1.1 DK3ameH
Tena OIIK-1.2
7.3 | SlnepHas pusuka OIIK-1.1 OK3ameH
OIIK-1.2

4 THIIOBBIE KOHTPOJIBHBIE 3A/TAHUA U HHBIE MATEPHAJIbI

4.1. IIpomexncymounan ammecmauus é popme sxzamena (1 cemecmp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMbI
KOMIIeTeHIIUH Conep:kanue KoMIneTeHIU
OIIK-1 Crnioco0eH MPUMEHATh €CTECTBEHHOHAYYHBIEC U OOIIEHH)KEHEPHBIE 3HAHUS,

MCTOJbI MAaTEMATUYCCKOTO aHAJIN3a U MOACTIUPOBAHUA, TCOPCTUICCKOTO U
SKCIICPUMCHTAJIbHOI'O UCCJICIOBAHUA B HpO(i)eCCI/IOHaJ'ILHOI\/JI JACATCIIBHOCTH

OIIK-1.1 I[eMOHCTpI/IpyeT CCTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(eHepHBIC 3HaHHA, 3HAHUA MCTOI0B
MAaT€MaTUYCCKOro aHajinu3a W MOACIUPOBAHHA, TCOPETUUYCCKOIO MW OKCICPUMCHTAJIBHOTO
HUCCICIJO0BaHUA

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHHILINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenue. CkopocTe
YCKOpEHUE MaTepUAIBHON TOYKH, UX MPOEKIMU Ha KOOPAUHATHBIE OCH.

2. Bpamenne MarepuaJbHOW TOYKM BOKPYT HEIMOIBM)KHOW OCH. YITIOBask CKOPOCTh H
ynioBoe yckopeHue. CBA3b MeEXIy YDIOBBIMM UM JIMHEHHBIMM  KHHEMAaTHYECKUMM
XapaKTepUCTUKAMM.

3. I'paHuubl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukd. llepBbiii 3akoH HbroToHa.
Cuia, Mmacca u umnyinbsC. Bropoi 3akoH HproTOHa Kak ypaBHEHHWE ABWKEHHUSA. TpeTuil 3aKOH
HeroToHa.

4. 3akoH BceMHpHOro TAroreHus. Cwia TSDKECTH M Bec Tena. Ynpyrue cuiibl. CHitbl
TPEHU.

5. KoncepBaruBHble W JuccunaTuBHbe Cwibl. [loTeHnumansHas osHeprus. Buasl
NOTeHIMaIbHOU dHepruu. [lonHas MmexaHu4yeckast SHEprusl.

6. BHyTpeHHME M BHEIIHHME CHJIbl. 3aMKHyTas CUCTEMA. 3aKOH COXPAaHEHHUs IOJHOU
MeXaHN4eCKol AHEpruH. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMH IIPOCTPAHCTBA Y BPEMEHHU.

7. 3aKoH COXpaHEHUS UMITYJIbCA.

8. MoMEHT cuiIbl, MOMEHT UMITYJIbCA. 3AKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

9. OCHOBHOW 3aKOH AMHAMHKHU BPAIIATEIBHOTO IBUKECHUS.

10. MowmeHT nnepuuu, ero csorcta. Teopema llltelinepa.

11. Ipuamun otHocutensHocTH [ammies. I[lpeoOpazoBanme [Mamumes. Knaccumueckas
TeopeMa CIO0XKEHHUsS CKopocTel. THBapuaHTHOCTB 3aKOHOB HbIOTOHA B MHEPLMAIBHBIX CUCTEMAaxX
oTcyerTa.

12. Toctynarel OiHmreiliHa. [IpeobpazoBanus Jlopenna. OTHOCHUTENBHOCTh MOHSATHS
OJHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpemeHu. MHTepBan Mexnay
COOBITHSIMH.

13. PenATUBUCTCKUI 3aKOH MpPeoOpa3oBaHUs CKOPOCTH. PelaTHBUCTCKUM HMITYJbC.




PenstuBucTckoe ypaBHEHHME AMHAMHUKH. PESITUBUCTCKHE BBIPAKEHUS JUIsl KMHETUYECKOW M
ITOJIHOM HHEPrun. B3auMoCBsA3p Macchl U SHEPTHH.

14. IuddepenunanbHoe ypaBHEHHE CBOOOAHBIX TapMOHMYECKHX KoJeOaHUM U ero
pelieHue.

15. YpaBHeHue 3aTyxaloolMX KosebaHuii M ero pemieHue. [lapamerpsl 3aTyxaromumx
KoJIeOaHUH.

16. YpaBHeHUE BBIHYXJICHHBIX KOJeOaHUI U €ro pelieHue. SIBieHne pe3oHaHca.

17. Craructuueckuit u TePMOJAMHAMHUYECKHI METObI HUCCIICTOBaHMSI.
TepmonuHaMuyeckre nmapameTpsl. PaBHOBECHBIE COCTOSHUS M MPOILECCHI, X M300pakeHHe Ha
TEPMOJMHAMUYECKUX THarpaMMax COCTOSHUSI.

18. MneanpHblii Ta3. [laBieHune wupeanpHOro rasa. BbIBoIL OCHOBHOIO ypaBHEHMS
MoJiekyasipHo-KuHeTnueckoil reopun (MKT) uneansHoro rasa.

19. Cpennsis KHMHETHMYECKass DSHEPIUs MOJIEKYJ HACAIBHOIO rasa. MoekyaspHo-
KHHETHYECKOE TOJIKOBaHHUE a0CONIOTHOM Temmeparypbl. Yuciao cremeHeil cBoOOAbl MOJICKYIIHI.
3aK0H PaBHOMEPHOT'O paclpeieIeHUs] SHEPTUH 110 CTEIICHSIM CBOOOIbI MOJIEKYJI.

20. OcHOBHOE YypaBHEHHE COCTOSHUSI HaeadpbHOro rasza (ypaBHeHue Kiamelipona-
Menneneesa). M3onponeccsl.

21. 3akoH MakcBemia il pacupenesieHus MOJIEKYJl MJICAIbHOTO ra3a mo CKOpOCTSIM U
9HEprusiM. XapakTEpPHbIE CKOPOCTHU JABMKEHUS MOJIEKYI HEAIbHOIO Ta3a.

22. TlpuHOMNO nerambHOTO paBHOBecHs. bapoMmerpuueckas gopmyna. 3akon boibsiiMana
IUI paclpeneeHus 4YacTUI] BO BHEIIHEM ITOTEHIIMAJIBLHOM IIOJIE.

23. Pabora mpu HU3MEHEHHH OO0bEeMa, KOJUYECTBO TEIUIOThl, BHYTPEHHSISI HSHEpPrHs
uaeanbHoro rasa. Ilepsoe Hauano TepMOAMHAMMKH, €70 IPUMEHEHHE K M3ompoueccaM. Bropoe
Hayajao TepMOJUHAMUKHU.

24. DnexkTpudecKui 3aps] U €ro CBOMCTBA. 3aKOH COXpaHEHUs 3apsaa. BzanMonelnicTeue
3apsiaoB. 3akoH KyioHa.

25. DNeKTpoCcTaTHYECKOE II0JIe, BEKTOP HaNpsyKeHHOCTU. [IlpuHuumn cynepno3uuuu
AIIEKTPUUECKUX IOJIEH U ero MPUMEHEHUE JJIs pacyeTa MoJis, CO3/[aHHOTO CUCTEMOM 3apsI0oB.

26. IloTox BeKTOpa HANpPSHKEHHOCTH JieKkTpudeckoro mnoins. Teopema I'aycca s
AIIEKTPUUECKOTO MOJISI B BAKYyMe.

27. TeopeMa 0 IMPKYJISLUU BEKTOpA HANPSIKEHHOCTH AIeKTpruueckoro nosst. [lotenuman
TOJISl TOYEYHOTO 3apsija.

28. CBoOoaHble U CBs3aHHBIC 3apsAlbl. Bekrop anekTpuueckoro cMerieHus. Teopema
l"aycca asst aneKTprUUecKoro Mo B JUAJIEKTPUKE.

29. PacnpeneneHue 3apsjga B NIPOBOAHUKE.  ODJIEKTPOCTAaTHYECKas  MHIYKLUS.
DnexkTpuyeckas eMKOCTb YETMHEHHOTO IPOBOJIHUKA, 2-X MPOBOJAHUKOB.

30. Onexrponasmxyuas cuia. 3akoH OMa U CONPOTHUBIIEHUE TPOBOJAHUKOB. 3akoH OMa B
UHTeTpanbHOH U nuddepennuansaoi popmax. 3akon OMa A1 HEOAHOPOAHOTO YYacTKa LIETIH.

Tunosble 32124y N0 IUCHHUILINHE
1. JIBIKEHUE MaTEPHABLHOM TOUKH 33/1aH0 ypaBHeHueM x=At+Br, rne A =4 m/c, B=-0,05
M/c’. OnpesienuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBI CKOPOCTH V TOUKH PaBHA HYJIIO.
Ortser: 80 m.
2. JIBYKEHHME MaTEPUAIbHOM TOUKHU 3aJaH0 ypaBHeHueM x=At+Bt, tne A = 4 m/c, B=-0,05
M/c’. OnpeIeNuTh yCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH PaBHA HYIIIO.
Otser: -0,10 m/c.
3. JluneiiHast CKOpPOCTH V; TOYEK Ha OKPY)XKHOCTH Bpalllalollerocs AMcKa paBHa 3 M/C.
Toukwu, pacmnonoxxennbie Ha AR=10 cM Onmke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
Onpenenuts yrioByro CKOpOCTh BpameHus aucka. Orser: 10 paa/c.
4. JlucKk Bpamaercs corinacHo ypasHenmioo ¢ =A+Bt+Cr, tne A=1pan, B=-2pan/c,
C=0,5 pan/c’. HaiiTu yrioBoe ycKopeHHe B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 pan/c.



S. JIMCK Bpalaercsi COracHo ypaBHeHW0 ¢ = A+Bt+Cr, rne A =1pan, B=12 pau/,
C=-1 pag/c’. B kakoii MOMEHT BPEMEHH YIJIOBas CKOPOCTh JHcKa OyaeT paBHa Hymo? OTBer:

2c.

6. Haiitn MOMEHT MHEpIMY NOJIOrO HUINHAPA MACCON 2 KT U PAILYCOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. Oreer: 0,005 Kr-m.

7. Haiitn MomeHT mHepruu mapa Maccod 5 kr u paguycoM 10 cM OTHOCHTENBHO OCH,
npoxoiieii uepes ero uentp Mace. Orser: 0,02 Kr-m.

8. Haiitn MomeHT mHepuumn nucka maccoit 0,5 kr u paguycoM 20 CM OTHOCUTENBHO OCH
HEPIEHIUKYIAPHON K TIIOCKOCTH JUCKA ¥ IPOXosiieii uepes ero rentp. Orser: 0,01 kr-m’.

9. HaiiTu MOMEHT uHepuuu CTEepkKHS Maccol 5 Kr U JUIMHOM 1,2 M OTHOCHUTEIBHO OCH
HEPIEHIUKYIIAPHON K CTEPIKHIO ¥ TIPOXOAIIE uepe3 ero cepeauny. Orer: 0,6 Kr-m’.

10. HaiiTu MOMEHT wWHepuuu CIUIOIIHOTO IWIMHApPA Maccoil 2 KI' U pPaauycoM S cM
OTHOCHUTEIBHO €ro ocu cummerpur. Orser: 0,025 Kkr-m>,

11. Haiitn MomeHT mHepuuu crepxHs mMaccod 1,5 kr m mnmHOM | M OTHOCHUTEIBHO OCH
NEPIEHIUKYIIAPHON K CTEPIKHIO U POXosiiel yepes ero koner. Orser: 0,5 kr-m’.

12. BepeBka paspeiBaeTcs npu IMOABENIMBAHWM K HeW Tena Maccod 36 kr. Temo kakoi
HaubOJIbIIEH MACCHl MOXKHO TIOJHUMATh Ha DTOM BEPEBKE ¢ yckopeHueM 2 M/c*? OrTer: 30 Kr.
13. Teno cockab3pIBaET M0 INIAJKOW MOBEPXHOCTH, COCTaBisAtomen yroy 30° ¢ TOpu30HTOM.
Haiitu yckopenue tena. OrBer: 5 m/c’.

14. C kakoil MMHMMaJIbBHOW TOPU30HTAIBHOW CHJION HYKHO IPM>KMMAaTh TEJIO MACCOM 2 KT K

BEPTUKAJIBHON cTeHe, yToObl OoHO He ymano? Kos(h(uuueHT TpeHUs Mexay MOBEpPXHOCTHIO
cteHsl 1 TenoM paseH 0,2. Orser: 100 H.

15. Teno maccoii 500 r ynano ¢ BeicoTsl 19 M 3a 2 ¢. HaliTu cuiy conmpoTUBIIEHHS BO31yXa,
cunTtas ee nocrosaaoi. Otset: 0,25 H.
16. MaxoBuk B BHIE LMIMHIApa Maccoil 5 kr m paguycom 20 cMm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTu MOMEHT cwil, IEMUCTBYIOIINX Ha
maxoBuk. OtBet: 1,57 H-Mm.

17. ToHkHI1 OAHOPOJHBIN cTepKeHb JIMHON 50 cM u mMaccor 400 r Bpamaercsi ¢ yriioBbIM
YCKOPDEHHEM 3 pajs/c’ OKOIO OCH, TPOXOASAIEH IEPIEHIUKYISPHO CTEPIKHIO YEPeE3 €ro
cepenuny. Onpenenuts Bpamaromuii MoMmeHT. OTBet: 25 MH M.

18.  Ilyns nerut co ckopocthio 800 M/c, Bpamasich OK0OJIO MPOAOIbHON ocH ¢ yacToToit 3000 06/
c. [lpunuMas mymo 3a [WIMHAPUK AUAMETPOM & MM, ONPENEIUTh KaKyk O KUHETHYECKOM
SHEPIHM TeJla COCTaBIISIET KMHETUYEeCKas sHeprus BpaiieHus. Oreet: 0,44 %.

19. [lon neiicTBHEM MOCTOSIHHOM CHUJIBI BaroHETKa Mpuodpena ckopocTh 2 m/c. OnpenenuTsb
paboty A cuiibl, eciu Macca BaroneTku pasHa 400 kr. Oreert: 800 [Lx.
20. Manenpknii mapuk maccod 100 r nBHKeTcs B TOPU30HTAIBHOM IIJIOCKOCTH HAa HUTH

mmnoit 40 cm. Kakyro paboTy HyXHO COBEpIINTh, YTOOBI YBEIHUYUTH YTJIOBYIO CKOPOCTh
mapuka ¢ 20 paxn/c no 25 pan/c? OrBer: 18 Ix.

21. OrnpenemTh IMHEHHYI0 CKOPOCTh LIEHTpa TIOJIOr0 IWIIHH/IPA, CKATUBIIETOCS 0€3 CKONBKEHUS C
HaKJIOHHOH IJTIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/c.
22. OmHOpPOMHBIA UWIMHAP KaTUTCS ©0€3 TMPOCKANb3bIBAHHUA 1O TOPH3OHTAIBHOU

MOBEPXHOCTU CO CKOpPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJHSATHCS MO HAKIOHHOM
mwiockoctu? Oteet: 0,3 M.

23. Caapsn maccel 50 Kr, JETSIIUA TOPU3OHTAIBHO cO cKopocThio 800 Mm/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh 1uiaTdopMbl Mocie MomajaHus
cHapsaa, eciau ee Macca 16 T. OTBert: 2,5 m/c.

24. ITo ropu30HTANBHBIM pelbcaM CO cKOpocThio 20 kM/4 aBMXeTCs iargopma Macesl 200
kr. Ha Hee BepTHKanbHO MajaeT KaMeHb Macchl 50 Kr W JBWXETCs BMecTe ¢ tuiatrgopmoit. C
KaKOl CKOPOCTBIO 1OcIIe 3Toro JABmkeTcs miardgopma? OrBer: 16 km/4.

25. [Inardpopma B Buzme aucka maccoil 4 kr u paamycoM 12 cm Bpalaercss 1Mo MHEpLUUHU
BOKPYI' BEPTHKaJIbHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpAlllEHUs, €CIU Ha HEe
MOJIOKUTH KOJbILIO Maccor 1 kr u paguycom 10 cm? OtBeT: 1,35.



26. Touka coBepiaeT rapMOHHYECKHE KOJeOaHuUs 1Mo 3aKOHY X = Acos(mt+g), rie A=3 cM,
a o =2 ¢’'. HaliTu MaKCUMaJbHYIO0 CKOPOCTh TOUKU. OTBeET: 6 cM/C.

27. Touka coBepiraeT rapMOHHYECKUE KOJIEOaHHsI 1O 3aKOHY X = Acos(wt+@g), rae A=5 cwm,
a o =2 ¢’'. Haiitn MakcumanbsHOEe yckopenue Touku. Orser: 20 cm/c’.
28.  Haiitu mnepuon koneOaHuil (HU3MUECKOTO MAasATHUKA, MPEACTaBISIONIETO Cc000it

OIHOPOJHBIM CTEepkKEHb JIMHOM 60 cM, BpamarOmMUCAd BOKPYT TOPU30HTAIBHOW OCH,
IIPOXOJAIIEH Yepe3 oAuH U3 ero koHuos. OrTeer: 1,26 c.

29. Haiitu mnepwon konmebanuit  (U3MUECKOTO MAaATHHKA, TMPEACTABISAIONET0 CcoO0M
OJIHOPOJIHBIN AHCcK paguycoM 30 cM, BpaIllaloIUiCcs BOKPYT TOPU30HTAIBHOM OCH, MPOXOAIIEH
yepe3 kpa aucka. Orser: 1,33 c.

30. bannon BMectumocThio 20 J1 cOnepKUT yriaekucibii ra3 maccod 500 r mox naBieHHEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31.  Kakoif 00beM 3aHMMaeT UAeaNbHBIN ra3, coaepkaluii 1 KMoJb BelecTBa MpH JaBICHUN
1 MIla u Temnepatype 400 K? Orer: 3,3 m>.

32. bannon BmectuMocThIO 12 71 comepkuT yriaekucnbii ras. JlaBnenne rasa pasHo 1 Mlla,
temmepatypa 300 K. Onpenenuts maccy rasza B 6amione. OrBer: 212 r.

33. B Oannone BMecTUMOCTBIO 25 11 HaxoauTcst Bojopon mpu Temmeparype 290 K. ITocne

TOTO KakK 4YacTh BOJIOPOJia M3PACXOJ0BaliM, JaBlieHWe B OammoHe moHm3miock Ha 0,4 MIla.
Onpenenute Maccy U3pacxofoBaHHOTo Bopopoaa. Orser: 8,3 r.

34. B Gamnmone comepxutcs raz npu temmneparype 100 °C. o kakoit Temneparypsl (B °C)
HY>KHO HarpeTh ras, 4ToObl €ro JIaBjieHue YBEeIMYMIoCh B ABa pa3a? Orset: 473 °C.

3s. Kakoe kommuecTBo TemnoTsl notpedyeTcs, uToObl Harpetb 1 Moinpb azora Ha 300 K mpu
mocTostHHOM 00beme? OTBeT: 6,23 KJIK.

36. Ha ckonbko wW3MeHWIach BHYTPEHHSS DSHEpPrUsl BOJISHOIO Mapa, €CIW IPH €ro
n300apUYECKOM CHKaTHH BHEIIHUE CHIIbI COBEpIIMIN paboTy paBHyto 10 k/[x? OTBet: 30 K/[Xx.
37. [Ipu kakoMm JaBJICHUH MPOUCXOIUIO U300apHOE paCITUPEHUE a30Ta, €CIIM HA YBEITUUCHUE
ero oovema Ha 12 11 ObII0 3aTpadeHo KoJauuecTBo TermoThl paBHoe 21 k/x? OrBet: 500 kIla.
38. Kaxoe xonmu4ecTBO TEIUIOTH ObLIO 3aTpaueHO Ha HarpeB Ieiius MPU MOCTOSSHHOM 00beMe
V=20 51, ecu ero gasnenue Bo3pocio Ha 400 kIIa? OrTeer: 12 k/[x.

39. Kakoe xonmuuecTtBo TernoTel motpedyeTcs, 4ToObl HarpeTh 8§ Moisb Bojgoposaa Ha 100 K
IIpH OCTOsIHHOM JaBineHun? Orser: 23,3 kK.

40. [Ipn m3oxopHOM HarpeBe 1 Mo remust Temmeparypa yBenuuuBaercss B 3 pasza. Haiitu
npupatenue saTporu. OrBer: 13,7 Ix/K.

41. Haiitn paccTosiHME MEXAy ABYMS TOUYEYHBIMH JIEKTPHUYECKUMH 3apsaMH, €CIM U3BECTHO,
YTO MPU YMEHBIIEHUHU 3TOT0 paccToAHUS Ha 50 cM cuja B3aUMOJEHCTBHUSI YBEIUYUBACTCS B 2
paza. OrBer: 1,7 m.

42. Ha merammmyeckoit cepe pammycom 15 cm Haxomutcs 3apsa O = 2 vKn. Omnpenenutsb
HaMpsHKEHHOCTh E 3JeKTPOCTATHYECKOro MoJisi Ha paccTossHUU » = 10 cM OT meHTpa cdepsl.
OrtBert: 0.

43. Ha metamnmmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HANPSDKEHHOCTD E 3JIEKTPOCTATUYECKOro Mol Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.

44. Ha merammmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuM r = 20 ¢cM OT 1eHTpa cgepsl.
OtBet: 450 B/m.

45. Metammueckuil map paguycoMm 5 cm HeceT 3apsa O = 10 aKn. Onpenenuts moTeHuam ¢
AIEKTPOCTATUYECKOIO MO Ha moBepxHOCTH mapa. Orser: 1800 B.

46. JIBe KOHIICHTPUYECKUE METATHYECKUE 3apshDKeHHBIC cdepbl paguycamu Ry =6 cMm u R, = 10
CM HecyT cooTBeTCTBEHHO 3apsaasl O = 1 HKi u O, = -0,5 uKun. Halitu HanpsskeHHOCTH £ 10 B
TOUKE, OTCTOSILEH OT LIeHTpa cdep Ha paccTosHue r; = 5 cM. OTBeT: 0.

47. DnexTpuyeckoe TIoJie CO3JaHO JAByMS OECKOHEUHBIMHM IapauleNbHbIMU IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeleieHHblii 10 riomanu 3apsn = 1 uKin/m®. Onpenenuts



HanpspkeHHocTh E nons mexay ninactuHamu. OrBer: 0.

48. DnexTpuyecKkoe TIoJie CO3JaHO JABYMS OECKOHEYHBIMH MapauIeNbHBIMU IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeleNeHHblii 1m0 rmiomanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspbkeHHocTh E nons BHe miactud. OTBer: 113 B/m.

49. TloTeHIMan >IEKTPHIECKOTO IO, CO3JaBAEMOT0 CHCTEMOM 3apsalIoB, MMEET BUI @ = a(X’-
y’), tne a=1B/M’. Halitu MOLylb HANPSHKEHHOCTH O3JIEKTPUYECKOTO TMOJsA B TOYKE C
koopauHatamu x = 1 M, y = 0,5 m. OtBet npuBectu B cucteme CU m OKpyriauTh ¢ TOYHOCTBIO 10
nByXx mudp mnocnie 3ansatoit. [OTBeT: 2,24 B/m.

50. /Ia Toueunsix 3apsga +7,5 uKn u —14,7 uKn pacnonoxensl Ha paccTosiHun 5 cM. Haitu
HaNpsHKEHHOCTh 3JEKTPUUECKOro MOJIs B TOUKE, HAXOJSAIIEHCS Ha PACCTOSHUU 3 CM OT IIEpBOTO
u 4 cM ot Broporo 3apsaa. Orser: 112 kB/m.

51. OnpenenuTh HANPSKEHHOCTb JJIEKTPUYECKOrO IIOJs B TOYKE, PACIOJIOKEHHOM BIOJb
npsiMoi, coenunsitoment 3apsiabl +10 1K u +8 vKn u Haxogsumieiics Ha paccrosHuu 12 cM oT
IepBoro u 8 cM oT BTOpOro 3apsna. Paccrosnue mexay 3apsaamu 20 cm. OTset: 5000 B/m.

52. B BepmmHax KBajpaTa cO CTOPOHOH 5 cM HaXoAATCS OJUHAKOBBIE IIOJOKUTEIIBHBIE 3apsbl
2 uKu1. Onpenennuts HaIPsPKEHHOCTD IEKTPUYECKOTO MOJIs B LIEHTpe kBaapaTta. Orser: (.

53. Paccrosinue [ mexnay 3apsimamu O=+2 uKn qunosns pasHo 10 cM. Haittu moteHuuan ¢ moms
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajdeHHON Ha =10 cM Kak OT IepBOro, Tak U OT BTOPOTO 3aps/a.
Ortser: 0.

54. Jlunons ¢ 2yeKTpuuecKMM MoMeHTOM p =75 nKia'M CcBOOOJHO yCTaHaBIMBAETCS B
OJIHOPOJTHOM DJICKTPUUYECKOM IM0Jie HampsokeHHOCThIo E = 80 kB/M. Bwruuciaute pabdoty A4,
HEOOXOAUMYIO JJISI TOTO, YTOOBI IOBEPHYTH AMUIOJIbL Ha yroi o = 90°. OrBeT: 6 MK/[:K.

55. Onpenenuth, NpU KAaKOW HANPsSHKEHHOCTH £ CpeIHEro MakpOCKOIMYECKOro IO B
nUdNIEKTpUKE (£=3) MOIAPU30BAHHOCT P IOCTHIHET 3Ha4eHus, pasHoro 200 MxKi/m>. OTBert:
11,3 MB/m.

56. Haiitu panuyc BHemHel o0kiIaaku R, BO3AYIIHOTO CepruUecKOro KOHASHCATOpa eMKOCThIO
C =4 nud, ecnu paguyc BHyTpeHHEW oOknanku R, =2 cm. OTBet: 4,5 cMm.

57. Haiitn pamuyc R, BHYTpeHHEW OOKIagku C(HEpHUUecKoro KOHJEHCATOPAa EMKOCTHIO
C =3,3 n, ecnu paguyc BHEMHEN R> = 3 oM, AMANIEKTpHK — apaduH (¢ = 2)? OTBet: 1 M.

58. OnpenenuTh 3JIEKTPOEMKOCTh LWIMHJIPUYECKOIO BO3AYIIHOTO KOHJEHcAaTopa JJIMHOM
/=10 c™m, ¢ panuycamu 00knanok Ry =1 cm u R, =2 cm. OtBet: 8 nd.

59. Tpu onMHAKOBBIX KOHACHCATOpPA COSAWHEHBI TMOCHenoBaTeabHO. EMKOCTh Takoi Oatapeun
C =100 n¢d. Onpenaenutb €MKOCTh OaTaperd KOHIEHCATOPOB, IOCJIE TOTrO, KaK OJWH W3 HHX
3anoaHuwIH napadguaoMm (¢ =2). Oret: 120 nd.

60. IInockuil BO3OyIIHBINA KOHAEHCATOP 3JeKTpoeMKOoCcThi0 C = 1,11 H® 3apspkeH 10 pa3sHOCTH
noreHuuanos U =300 B. Ilocie OTKiIrO4EHHSs OT HCTOYHMKA TOKA pACCTOSHUE MEXKAY
oOKJIaKaMHu KOHJIEHCaTopa ObUIO yBelIH4yeHo B 5 pa3. Ompenenuts paboTy 4 BHEIIHUX CHJI 110
pasnBrxkeHnio o0kIanok. Oreet: 0,2 mx.

61. Cuna Toka B MPOBOJHUKE MU3MEHSIETCS CO BPEMEHEM I10 3aKOHY 1(t) :kt, rae k=0,5 Alc.
Haiitn 3apsa ¢, npoTekaromuii 4epe3 IMONEPEeYHOEe CEeYeHUe IPOBOJHMKA 3a BpeMsa 7= 1 c.
OtBer: 0,25 K.

62. AxkymynsTop ¢ BHyTpeHHUM cornpoTtuiienreM 0,080M npu Toke 4A 0TIaeT BO BHEIIHIOK
uenb 8BT. Kakyto MOIIHOCTH OTAACT OH BO BHEIIHIOKO 1enb 1pu Toke 6A? OrTBer: 11 BT.

63. K ncrounuky toka ¢ D/IC £=1,5 B npucoenuHmm kaTymky ¢ conporusieHuem R=0,1 Owm.
AmMriepMeTp mokaszan cuiy Toka, paBHyto [;=0,5 A. Korga k MCTOYHUKY TOKa MPHUCOSIHHUIU
MIOCJIEIOBATEIBHO €I11€ OJJMH UCTOYHUK ToKa ¢ Takoi xe D/[C, To cuna Toka / B TOM ke KaTyuike
okazanack paBHoi 0,4 A. OnpenenuTs BHYTPEHHEE COMPOTHUBIICHHE MEPBOTO MCTOYHUKA TOKA.
OtBert: 2,9 OMm.



64. Ilpu cune Toka /=3 A BO BHEWIHEHN LENHU aKKyMYJIATOpPa BBIAEIAETCS MOIIHOCTh P=18 B,
npu cuie Toka L=1A - coorBercTBeHHO P,=10BT. Onpenenuts BHYTPEHHEE COIIPOTUBIICHUE F
Oarapen. OTBeT: 20 OM.

65. ILnOTHOCTL TOKa B MEIHOM MPOBOJHUKE paBHa 2 A/Mm’. HallTh HamnpsyKeHHOCTH
ANIEKTPUYECKOTO TIOJIsI B TMPOBOJHUKE. YaAelbHOE comporuBieHne mean 17 HOm'M. OTBeT:
34 mB/m.

OIIK-1.2 IIpumeHsieT eCTECTBEHHOHay4yHble W  OOIIEHH)XEHEPHbIE 3HAHUS, METOMbI
MaTEeMaTHYeCKOT0 aHajdu3a M MOJEIUPOBAHUS, TEOPETUYECKOIO0 U OSKCIEPUMEHTAIHLHOTO
UCCIIEI0BaHMS B TPOPECCUOHATIBHOM 1€ATEIbHOCTH

Tunosble TEOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHILINHE

1. Bbluucnenve nponuAEHHOIO IyTH IPU HEPABHOMEPHOM JIBM)KEHHHM MaTepHalbHOU
TOUYKH.

2. llenTtp Macc. VYpaBHeHHE [BWXEHUA IeHTpa Macc. (Cucrema I€HTpa Macc.
PeakTuBHOE ABUXKCHUE.

3. KpuBonMHEHOE ABMKEHUE MAaTEPHAIBHOW TOYKH. TaHTCHIMAIBHOE M HOPMAJIbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPLUH CTEPKHS, IUIUHAPA, Iapa.

5. Pabota cunbl 1 MolHOCTh. KMHETHUECKast SHEPrusl MOCTYNATeIbHOTO JBHKEHHUS.

6. Kunernueckas »5Heprus Tella, BpAIIAKOLIETOCSd BOKPYT HEMOJABHKHOM OCH.
Kunerndeckast 3Heprusi Npy MIOCKOM JABH)KEHUU.

7. Csobonubie ocu. ['mpockomn. [Ipeneccust rupockona.

8. IlonsatTe o HenMHepUMaNbHBIX cucTeMax otcueta. Cwibl uHepuuu. IIpuHnIMN
SKBUBAJICHTHOCTH DWHILTEWHA.

9. IlpyXuHHBIH, PU3NUECKUN U MATEMATUYECKUNA MAasSTHUKHU. DHEPTUsl TAPMOHUYECKOTO
OCLMILIATOPA.

10. CnoxeHue OAMHAKOBO HANPaBIECHHBIX U B3aUMHO NEPICHIUKYIISIPHBIX KOJIeOaHMA.

11. DxkcnepumeHTalIbHOE MOATBEPKACHUE pacnpeneneHuss Makcsenna: onbiTel [lITepHa
u Jlammepra.

12. CpenHee 4YHCIIO CTOJIKHOBEHWH, CpemHsSs JUIMHA CBOOOAHOTO mpobera u
3¢ PEeKTUBHBIN TUaAMETP MOJIEKYII.

13. Anmmabarnbiii iporiecc, ypaBuenue [lyaccona.

14. TeruoemkoCTh HAEANBHOIO Ta3a NpU H30Ipoleccax. YpaBHeHHe Maiiepa.
Kitaccnueckass MONEKyISIpHO-KMHETHYECKAas: TEOpUs TEIUIOEMKOCTH HJICAIBHOTO Ta3a U ee
OrPaHUYECHHOCTb.

15. Kpyroroii npornecc (k). TeroBsie aBuratenu W xonoawibHbie MamuHbl. KI1J]
uaeanbHoM TemioBoi mamunbl. [{ukin Kapho.

16. DHTponus uaeanbHOro raza npu oOpaTUMBIX W HeoOpaTUMBIX Mpoueccax. Teopema
Hepucra. CraTucTHuecKoe TOIKOBaHUE SHTPONUH. TepMoIuHaMyKa HeOOpaTUMBIX MPOLIECCOB.

17. TloTeHIManbHOCTh DJEKTPUYECKOTO mojisa. Pabora mo mepeMenieHHio 3apsiia B
AIEKTpUUECKOM Tojie. [loTeHnnanbHas S3Heprus B3auMOAEHCTBHS dJIEKTPUIECKUX 3apsI0B.

18. CBsi3b MEX Ay MOTECHIIMAIOM M HAIPSIKEHHOCTHIO.

19. Ilpumenenue teopemsbl laycca nnsi pacdera IEKTPUUYECKUX IMOJIEH, CO3JaHHBIX
TOYEUHBIM 3apsA0M, PABHOMEPHO 3apsKEHHBIMH IJIOCKOCTBIO, Chepoi, HHUTHIO, LMIHHIPOM,
IapOM.

20. BpluncieHne NOTEHIHAIA IO HANPSYKEHHOCTH MIEKTPUYECKOTO TOJIS.

21. DnexTpuyecKHi MOMEHT JAMMOJNA. TOUEUHBIM AMIONb. OJIEKTPUYECKOE I0JIe
TOYEYHOTO JUIOJSA M €0 pacyeT Ha OCHOBE NPHUHIMIA CYNEPHO3ULIUU. JIEKTPUUECKOE TOJIe Ha
OCH JIMIIOJA U B HAIIPABIICHUH, NIEPIICHAUKYIAPHOM K OCH TUTIOJS.

22. DJEeKTPUYECKUW IUIONb B OJHOPOJHOM M HEOJHOPOJHOM JJIEKTPUYECKOM IOJIE.
IToTeHManbHas YHEPIUs TUTIOIS.



23. JIMPNEKTpUKH,  NOJSApU3alMs — JUAJIEKTPUKOB.  BekTop  MOMsIPU30BaHHOCTH.
ONEeKTpUYEeCKOe TMOoJ€ BHYTPU JUAIEKTPHUKOB. JlMdnmekTpuyeckass BOCHPHUMMYHMBOCTh U
IIPOHULIAEMOCTb.

24. VYcnoBust I BEKTOpa HANPSUKEHHOCTH DJIEKTPUYECKOTO IOJIsI W BEKTOpa
NIEKTPUUECKOrO CMELIEHUS Ha TPAHULIE IBYX JTUNICKTPUKOB.

25. CerHeToaIeKTPHKH, UX CBOWCTBA. [IMDIIEKTpUUECKUI THCTEPE3HC.

26. KonpeHcatoppl, BHIbl KOHICHCATOPOB. OHEPrusl 3apsDKEHHOTO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPTrusl AMEKTpruIecKkoro nojst. O0bemMHas MIIOTHOCTh YHEPTHUH.

27. Kiaccuueckue OIbITHI 10 00HAPYXKEHUIO U 0O0BSICHEHHIO MEXaHW3Ma BO3HUKHOBEHHUS
UIEKTPUYECKOTO TOKA. YCIOBHMS BO3HMKHOBEHHUS 3JIEKTPUYECKOTO TOKA. XapaKTEPUCTHKH
IEKTPUUECKOrO TOKA: CHJIA TOKA U IUIOTHOCTb TOKA. YPAaBHEHHUE HEIIPEPBIBHOCTH.

28. PasperBiieHHbIe nekTpudeckue nenu. [Ipasuna Kupxroda.

29. MomHocTh Toka. 3akoH JDxkoyns-JleHna B uHTerpanbHOil M auddepeHnnanbHoMl
dhopmax.

30. Ksasucraunonapsele TOkH. [Ipoliecchl yCTaHOBJIEHMsI TOKa IpH 3apsife, paspsiac
KOH/JIEHCaTOoPA.

4.2. Ilpomexncymounasa ammecmayus 6 popme rx3amena (2 cemecmp)

Kon Pe3yabTarhl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPAMMBbI
KOMIIeTeHIIUHN Coaep:xanue KOMIeTeHUH
OIIK-1 CriocoOeH MPUMEHSTh €CTECTBEHHOHAYYHBIC M OOIICHH)KCHEPHBIE 3HAHMUS,

MCTOJbl MATCMATUYCCKOT O aHAJIN3a U MOACTIUPOBAHUA, TCOPCTUICCKOTO U
SKCIICPUMCHTAJIbHOI'O MCCIICIOBAHUA B HpO(l)eCCI/IOHaHBHOfI JACATCIIBHOCTH

OIIK-1.1 JleMOHCTpUpPYET €CTECTBEHHOHAYYHBIE W OOIEHHKEHEPHBIC 3HAHUSI, 3HAHUSI METOOB
MaTeMaTUYECKOr0 aHaliu3a W MOJIECIUPOBAHHUS, TEOPETUYECKOTO U OIKCIEPUMEHTAIBHOTO
HCCIIEA0BAHUS

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHILINHE

1. Bexkrop MarHuTHOM MHAYKIMHU. MarHuTHOE 10JIe PABHOMEPHO ABUXKYILErOCs 3apsiaa.
3akoH buo-Casapa-Jlamnaca.

2. BsaumopeiicTBHE IPOBOIHUKOB C TOKOM. 3aKOH AmIepa.

3. Teopema 0 HUPKYJIALNMNA BEKTOPAa UHAYKIIMA MarHUTHOTO I10JIs. 3aKOH IIOJIHOTO TOKA.

4. Tlorox BekTopa MarHWTHOM MHAyKIMH. Teopema ['aycca ans Bekropa MHIYKUUHU
MarHuTHOrO 1noiisi. KoHTyp ¢ TOKOM B OJHOPOAHOM M HEOJHOPOIHOM MarHUTHOM II0JIE.

5. JSlBnenue IEKTPOMAarHUTHOU WHYKIUU. OnbIThI Qapanes. 3aKkoH
AJIEKTpOMarHuTHON uHAyKuuu. IlpaBuno Jlenna. Dnekrpoasuxkyias cuwia HHAYKUMK. [1omHbIi
MarHuTHbIN NOTOK. Toku Dyko.

6. SBnenune camomnaykuuu. MunyktuBHocTh. J/IC camomnaykuuu. MHIyKTUBHOCTH
COJICHOUJA.

7. BzauMHasg uHAykuus. B3auMHas WHAYKTUBHOCTb. OHEPrHsl KOHTypa C TOKOM.
[InoTHOCTB 2HEpTUM.

8. HamarnumueHHocTts. ToKkM HamarHu4MBaHMA. BEKTOp HamNpsyKEHHOCTH MarHUTHOTO
noiisg. TeopeMa 0 IMPKYJISLMY BEKTOPA HAIIPSKEHHOCTH MArHUTHOT'O TIOJIS.

9. Pacnpocrpanenue BoiaH B ymnpyroi cpene. [lpononbHble M IONEpPEYHBIE BOJIHBI.
VYpaBHeHue IUIOCKOM M cepuueckol rapMoHuueckux BojH. Pa3oBas ckopocTh. BomHoBoe
ypaBHeHue. JHeprus BoaHsl. [IpuHnun cynepno3uuuu BosiH. CTOS4YME BOJIHBI.

10. BonHoBO€ ypaBHEHHE UIsl DJIEKTPOMArHUTHOW BOJHBI. (CHOBHBIE CBOWCTBA
JJIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusl JJIEKTPOMAarHUTHbIX BOJH. Bekrop IloiHTHHra.
NHTEHCUBHOCTH BOJIH.



11. BpemeHHass ¥ TNPOCTPAHCTBEHHAsl KOTE€pPEHTHOCTH. CTENEHb KOI€pEHTHOCTH.
WnTepdepennus asyx BonH. UaTepdepennus ceera. uprna nutepdepeHIHOHHOI MONOCHI.

12. Judpakuus ceera. [Ipunuun Iroiirenca-®Openens.

13. EcrecTBeHHBIM M NOJIAPU30BAaHHBIN CBET. 3akoH Maioca. CTeneHp MOIsSpU3alnn
CBeTA.

14. Tlonspusanus nmpu OTpakeHUH M IPEIOMIIEHUHU. 3aKoH bprocrepa.

15. PacnpocTpaHeHue cBeTa B ONIOIIAIOIINX cpenax. 3akoH byrepa. lucnepcus ceera.
HopmainbHast u aHOManbpHas qucnepcus.

16. TemnoBoe u3IyYEeHHME M €r0 XapaKTEPUCTUKH. 3aKOHBI TEIUIOBOTO H3IIyYEHUS.
I'mnoresa [1manka. @OTOHBI.

17. KopmycKynsipHO-BOJIHOBOM Jyaliu3M cBeTa M Marepud. lunoresa ne bpoitns.
Hexoropsie cBoiicTBa BoaH 1¢e bporns.

18. BomnHoBble cBoiicTBa MHUKpodacTHll. Judpakuus >IeKTPOHOB. ITpuHnun
HeomnpeaeneHHocTH [eifzeHOepra.

19. BonHoBast ¢pyHKUus U ee Gpusnueckuil cMbica. HopMupoBKa, cTaHIapTHBIE YCIOBHSL.
Cynieprio3unusi COCTOSHHI B KBAHTOBOM MEXaHUKE.

20. Yactunia B OJHOMEPHOM MPSAMOYTOJIBHOM TMOTEHLUUANbHOM siMe C OECKOHEYHO
BBICOKMUMH CTeHKamH. [IpoxokjeHue dYacThIlbl CKBO3b TMOTEHIUANBHBIN Oapbep. JInHeWHbIH
FapMOHUYECKUHN OCLWILIATOP.

21. Arom Pezepdopna-bopa. DHepretuueckue ypoBHU. ATOM BOAOPOAA B KBAaHTOBOM
MEXaHHKE.

22. KBanToBbIE ymucia 3jekTpoHa B atoMme. CnuH anekTpoHa. CHOUH MHUKpPOYACTHIL.
@®epmuoHbl. bo3onsl. Ilpunnun Ilaymu. Pacnpenenenue 3I€KTpOHOB IO 3HEPreTUYECKHUM
YpOBHsM B atoMax. [lepronnueckas cuctema 3J1€MEHTOB.

23. Ilondatne © KBAaHTOBBIX cTaTUCTHKax bosze-OiiHmreliHa u  ®epmu-/upaka.
BBIpoKI€HHBIN 27€KTPOHHBIN I'a3 B METaJlIax.

24. Pa3mep, cocTaB u 3aps] aToMHOTO sijipa. Jedekr macchl u sHeprus cBs3u sapa. Crux
SIIpa U €r0 MarHUTHBIA MOMEHT. SAnepHbie cuiibl. Monenu siapa.

25. OOmue cBoifcTBa a7meMeHTapHBIX YacTHll. Kiaccudukanus sneMeHTapHbIX YacTHII.
Yactuupl u anTHdactuipl. CullbHOE, JJIEKTPOMarHUTHOE, cJlaboe W TpaBUTALMOHHOE
B3aUMOJICHCTBYS.

Tunosble 32124y N0 IUCUHHUILINHE
1. Ilo npsMoMmy OECKOHEYHO MAJIMHHOMY THPOBOAHMKY TeueT Tok 50 A. Ompenenutsb
MarHMTHYK0 HHAYKLHIO B TOYKE, YJAJIEHHON Ha paccTosiHuE 5 cM OoT mnpoBojgHuka. OTBeT:
200 mxTa.
2. Yemy paBeH paanyc TOHKOTO KOJIblIa, IO KOTOpoMy TeueT TOK 30 A, eciii HanmpsiKeHHOCTh
MarHUTHOTO TIOJISA B IIEHTPE Koybla paBHa 2 A/mM? OTBeT: 7,5 M.
3. Kakoii Tok TeueT no npsiMoMy O€CKOHEYHO JJIMHHOMY IIPOBOAHUKY, €CJIU Ha paccTostHUU 10
CM OT Hero MarHuTHas MHAyKuus pasHa 20 mxTn? OrTser: 10A.
4. Kakoii Tok naeT no TOoHKOMY KoJiblly paguyca 10 cm, eciiv MHAYKIHS MarHUTHOTO MOJIS B
nenrpe koisbla paBHa 100 mxTn? OrBet: 16 A.
5. JlBa NNMHHBIX NapajUIeNIbHBIX IPOBOJA HAXOJATCA HA PACCTOSIHUM ¥ =5 CM OOUH OT
npyroro. [1lo mpoBoagam TeKyT B IPOTUBOIIOJIOXKHBIX HAPABJICHUSIX OAMHAKOBbIE TOKA [ = 10 A
Kaxpli. HailTu HanpsikeHHOCTh /4 MarHUTHOTO TOJIsE B TOYKE, HAXOJSLIEHCS HA pacCTOSHUU
71 =2 cM OT OJTHOTO U 1, = 3 ¢M OT apyroro nposoja. Orser: 132 A/m.

6. OHpe,Z[C.HI/ITB HHAYKOWIO MAarHuTHOI'O IMOJIsI Ha OCU AJIMHHOI'O COJICHOWAA, COACPKAILICTO
n =20 BuTKOB/cM Tipu cuie Toka / = 10 A. OtBert: 0,025 Ta.
7. CKOJILKO BUTKOB Ha CANHULY AJIMHBI COACPKUT IIJII/IHHBII\/JI COJICHOUJ IpU CHUJIC TOKa

1=0,5 A, ecnu HaNpsHKEHHOCTH MOJI Ha ocu conenonaa H = 300 A/m. Otser: 600 m™'.



8. Onpenenutey HaNpsHDKEHHOCTb MarHUTHOTO TMOJISI HAa OCH  JUIMHHOIO  COJIEHOWZA,
conepskamiero n = 10 Butkos/cM nipu cuiie Toka I = 1 A. OrBet: 1000 A/m.

9. BbruvcnuTh LIMPKYJSIIMIO BEKTOpA HANpPSIKEHHOCTH BJOJIb KOHTYpPA, OXBAThIBAIOIIETO
toku [,=10A, L=15A, Ttexkymue B OJHOM HampaBieHuu, U TOK [;=20A, Texkyuuii B
IIPOTHUBOIIOJIOKHOM HampasieHud. OTBeT: S A.

10. IIpstmoit TpoBO/I, 1O KOTOPOMY Te€UeT TOK /=1 KA, pacmookeH B OJJHOPOAHOM MarHUTHOM
MoJI€ NEPNEHAUKYJIAPHO JUHUAM MHAYKIMM. C KakoW cwiiod F NeHCTBYET IoJIE Ha OTPE30K
npoBoJia JuiHOU /=1 M ecniu MarauTHas nHAyKusa B pasHa 1 Tn? Orser: 1000 H.

11. IIpamoit mpoBoa, mo kortopomy Teuer Tok /=100 A, pacnosioxeH B OZHOPOJHOM
MarHUTHOM ToJI€ 1oJ yriioM 60° K TUHUAM MarHUTHOW MHAYKIMU. C KakoW cuiiol F neHdcTByeT
oJIe Ha OTPe30K MpoBojaa JuinHOM /=10 cMm ecnu marHuTHas uHAykuus B pasHa 0,1 Tn? OTBer:
0,87 H.

12. Pamka raipBaHOMeTpa JIMHON a=4 cM u mmpuHoi b = 1,5¢cm, copeprkarias N=200 BUTKOB
TOHKOM NPOBOJIOKH, HAXOAUTCSI B MArHUTHOM nojsie ¢ uHaykuueit B=0,1 Tiu. Ilnockocts pamku
napajulejbHa JUHUAM MHAYKIMU. HaliTu MexaHW4yeckuii MOMEHT M, NEUCTBYIOLIUMN Ha PaMKYy,
Korja no BUTKy TeueT Tok /=1 MA. OtBeT: 12 MmxH/Mm.

13. HampspkenHocTh H MarHuTHOTO TOJSL B IIGHTpEe KpyroBod BuTka paBHa 200 A/Mm.
MaruuTHbIA MOMEHT p,, BUTKA paBeH 1 A°M* Beruucnuts paguyc R Butka. OTBeT: 9,27 cMm.

14. Bpramcnuth paguyc R Tyru OKpyKHOCTH, KOTOPYIO ONKMCHIBAET IPOTOH B MAarHUTHOM I10JI€E C
uHaykuei B = 15 mTi, ecau ckopocTh L poToHa paBHa 2 Mm/c. OTBet: 1,38 M.

15. JIBykpaTHO WOHM3UPOBAHHBIA aTOM Tenus (Q-9acThlla) JBWXKETCS B  OJHOPOIHOM
MarHuTHOM T10Jie HanpspkeHHOCThI0 H = 100 kA/M o okpykHOCTH paauycoM R = 10 cm. Haiitu
cKopocTh L a-yactulibl. OTBeT: 0,61 MMm/c.

16. Ha nyiekTpoH, AOBMXKYLIMICS B OJHOPOJHOM MAarHUTHOM Iojie MHAyKuuen B =2 Ti co
ckopocthio U= 10" m/c neiictByer cuna F=1,6 nH. Haiitu yroa Mexay HanpaBieHHSAMU
CKOPOCTH U MarHUTHOM uHAyKuu. OTBeTr: 30°.

17. Llenb coCTOMT W3 MOCIENOBATENBHO COEAUMHEHHBIX conpoTuBieHuss R =1 OM, KaTylmku
MHAYKTUBHOCTH L = 1 T'H, ncTouHMKa Toka M Kiroya. Kimrou 3aMkHyT. Uepe3 kakoe Bpemst 1mociie
pa3MbIKaHMS KJIF0Ya CUJjla TOKa B IIENU yMeHbIIUTCS B 2 pa3za? Orser: 0,693 c.

18. Ilemp cOCTOMT W3 TIOCIENOBAaTEIBHO COCIMHEHHBIX CONPOTHUBIICHUS, KaTyIIKH
MHAYKTHBHOCTH, UICTOYHHMKA TOKa U Kitoda. Kimtou 3aMkHyT. Uepes ¢ = 0,5 ¢ nocne pa3MbIKaHUS
KJIIOYa cujga TOKa B LENM yMeHpMiaach 3 pasa. Omnpeneiautbs CONPOTHUBIEHUE R, eciu
uHAYKTUBHOCTh L = 4,1 I'n. OtBeT: 9 OM.

19. BblUMCIUTh HEPTUI0O MATHUTHOIO MOJIA cosieHouna, conepskauiero N = 1000 BuUTKOB
IIpoBoAa, Nmpu cuie Toka /=1 A, ecnm MarHUTHBIA NOTOK Y€pe3 €ro INOMEpPEYHOE CEUEHUE
® =0,1 mB6. OTBeT: 0,05 K.

20.  HaiitTu MHAYKTUBHOCTH IPOBOJSILErO KOHTYpa, €CJIM MAarHUTHBI HOTOK Yepe3 HEro
yBenuuuBaercs Ha 0,02 BO B pe3ynbpTaTe M3MeHeHUs TOka B KOHType ¢ 4 A no 8 A. Otsert:
5 mI'H.

21. Ha mytu cBeToBOM BOJHBI, WIOyIIEW B BO3JyX€, MOCTABUIM CTEKISSHHYIO IUIACTHHKY
(mokazarens TMpejoMIIeHHs cTekiaa paBeH 1,5) tommmeOoW 1 mMm. Ha CKOJMBKO HW3MEHHUTCS
ONTUYECKAs JJIMHA IyTH, €CIIM BOJIHA M1aJJaeT Ha IUIaCTUHKY HopManbHO. OTBeT: 0,5 MM.

22. Haiitu Bce nmmuubl BomH BuauMoro ceta (ot 0,76 mo 0,38 MKM), kKOTOpbhlie OymyT
MaKCHUMAaJIbHO YCWJIEHBI NPH ONTHYECKOH Pa3sHOCTH X0jAa MHTep(EepUpYIOLUIUX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

23.  PaccrosiHue d Mexty 1ByMd miensiMu B onbiTe FOHra paBHO 1MM, paccTosiHue / OT mmenen
70 3KkpaHa 3 M. OnpeAenuTs AJIMHY BOJHBI A, HCITyCKaeMOl HCTOUHUKOM MOHOXPOMaTHYECKOIro
CBETa, eCcI IHpUHa b MHTEP(EPEHIIMOHHBIX 1T0JIOC Ha 3KpaHe paBHa 1,5 mMm. OTBet: 0,5 MKM.



24. Ha MpuibHyro miesnky (n = 1,3), Haxonsuiyrocs B BO3JYyXe, MalaeT HOPMaJbHO Iy4OK
mydeii 6enoro cBera. Ilpu kakoif HaUMeHbIIeH TONIMHE d TUIEHKH OTPAKEHHBIN CBET C JUTMHOM
BOJMHBI A = 0,55 MKM OKaXXeTcs MaKCHMAaJbHO YCWJIEHHBIM B pe3yjbTare HHTepdepeHuun?
OtBet: 0,1 MKM.

25. Paccrosinne Ar;; Mex Iy BTOPBIM U ITEPBBIM TEMHBIM KOJblaMU HBFOTOHA B OTpaK€EHHOM
ceere paBHO | MM. Ompeznenuth paccTosHUE Arjg9 MEXAY NECATBIM U NEBATHIM KOJIbLAMM.
OTteer: 0,39 MMm.

26. Ha mens mmupunoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMaThdeckuii cBeT (A=0,6
MKM). OnpenenuTs (B rpagycax) yroi ¢ Mexay IepBOHAYaIbHBIM HallpaBJIeHUEM ITyyKa CBeTa U
HarpaBJICHUEM Ha YETBEPTYIO TEMHYIO AudpakiuoHHyto noigocy. Otser: 2,75°.

27.  CKOJIBKO HITPUXOB HA KaXIbI MWIUIMMETP COACPKUT TU(PPAKLIMOHHAS pelleTKa, €Clu
npyu HaONIOJEHMM B MOHOXpomaTthdeckoM cBere (A=0,6MKM) MakCMMyM NSTOTO MOpsAKa
OTKJIOHEH Ha yrois ¢=18°7 Oret: 100.

28. JudpaxkuronHas pemerka coaepkutr n =200 mrpuxoB Ha Imm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTHueckuii cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIEro MOpsaAKa
naet 2ta perietka? OTBer: 8.

29. CKOJIbKO HITPUXOB Ha KAXKIbIH MWIIUMETP COACPKHUT AUPPAKIMOHHAS pelIeTKa, eClu
MpU HAOJIIOJIEHUH B MOHOXpomaTudeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpPETBHETO IMOpPSIKa
OTKJIOHEH Ha yroJ ¢ = 21°? OrBer: 200.

30. [Ty4ok ecTecTBEHHOTO CBeTa, UAYIIWK B BOJIE, OTpakaeTCs OT rpaHu anMasa (n = 2,42),
norpy>xeHHoro B Boay (n = 1,33). [Ipu xakom yrie najgeHus o (B rpagycax) OTpa)KeHHBIH CBET
HOJHOCTBIO ToJIsipu3oBan? OTeeT: 61,2°.

31.  VYroxn Bproctepa og, Ipu MaJCHUU CBETa U3 BO3/lyXa HA KPUCTAIT KAMEHHOW COJIM paBeH
57°. Onpenenutb CKOPOCTh CBETA B 3TOM Kpuctaiie. Orser: 194 Mwm/c.
32.  IlpemenbHBIl Yroia o TOJHOTO OTPaKCHUs ITyyka CBETa Ha TPAaHULE KHUIKOCTU C

Bo3yxoM paBeH 43°. Ompenenuth yrona bprocrepa os, (B rpamycax) s majeHus Jydya u3
BO3/yXa Ha MOBEPXHOCTH ITOH KUAKOCTH. OrBetr: =55°45",

33. Yron Mexay TJaBHBIMH TUIOCKOCTSMH TOJIIpU3aTOpa W aHaimu3atopa coctamiser 30°.
OnpenenuTh W3MEHEHHWE WHTEHCHBHOCTH IPOIIEIIETO Yepe3 HUX CBETa, €CIU YroJl MEXKITy
IJIaBHBIMH IUIOCKOCTSIMU MOJIApU3aTOpa M aHAIU3aTopa u3MeHwics 1o 45°. Oreer: 1,5.

34. Crenenp nosisipuzauuu P yacTuyHo-nosisipu3oBaHHoro ceera pasHa 0,5. B ckonbko pas
OTJIMYaeTCsi MaKCHMajbHas WHTEHCUBHOCTh CBETa MPOMYCKaeMOIro 4Yepe3 aHalu3arop, OT
MuHuManbHOU? OTBeT: 3.

35.  Ompenenuts Temneparypy, IpU KOTOPOH 3HEPreTHdecKast CBETUMOCTb R abCONMOTHO 4epHOro
tesa pasHa 10 kBr/m®. Orser: 648 K.

36. Ilotok sHeprum, W3IydaeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOW Ieud, paBeH 34 Br.
OnpeenMTh TEMIIEPATypy HEUH, €CIH IWIOMIAIL OKOIIKA cocTaBiseT 6 cm. Orser: 1000 K.

37.  Bo cKoiBbKO pa3 HaJI0 YBEIMYHUTh TEPMOMHAMUYECKYIO TeMIIepaTypy aOCOIIOTHO YEPHOTO Tea,
YTOOBI €70 PHEPreTUUecKasi CReTUMOCTh B3pocia B 16 pa3. OtTBet: 2.

38. Ha kakyro [UIMHY BOJHBI NPUXOAWUTCS MAKCMMYM CIIEKTPAIBHOW IUIOTHOCTH SHEPreTUYECKOM
CBETMMOCTH a0CONFOTHO 9epHOro Tena rpu Temmeparype 0°C. Orser: 10,6 Mkm.

39. OnpenenuTh JIMHY BOJHBI CBeTa, oOiydaromiero ¢oTokaton ¢ paboToil BBIXOJA

A =2,15B, ecnmu MakcuMalibHass KHHETHYECKasi YHEPrusi GOTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 am.

40. Ha nmoBepxHocTh (oTOKaTOJa MajaeT MoHoxpomaTuueckuil cBeT (A =310 um). UToObI
MPEKPaTUTh SMHUCCHUIO  BJIEKTPOHOB, HYXKHO MPWIOKUTh  33JCPKUBAIOLIYI0  Pa3HOCTh
notreHnuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 5B. OtBet: 2,3 3B.

41. YacTuna HaxoAUTCS B MOTEHIMAIBHOM siliuMKe. HallTh OTHOmIEHHE Pa3HOCTH COCEIHUX



SHEPreTUYECKUX ypoBHEU AE,:1, K 3Hepruu E, yactuisl B ciydae n = 5. Orser: 0,44.

42. Yactuna HaxoIUTCA B MOTEHUMAIBHOM sluKe. HallTH OTHOLIEHHE pa3sHOCTH COCEIHHX
SHEPreTUYECKUX YPOBHEHN AE,+1, K d3HEPTUH E, yacTUlbl B citydae n — 0. OtBeT: (.
43. Onpenenuty XOJUIOBCKYIO pa3HOCTh TMOTEHIMAIOB MEXAYy TpaHsAIMH KPEMHHEBOIO

oOpasua mupuHOW /=2 cM, NMOMEIIEHHOTO B OJHOPOJAHOE MAarHUTHOE TIOJIe C WHAYKIHUeH
B =0,3 Tu, npu IponycKaHuM TOKa IIOTHOCTBIO j = 2 A/M%. Tloctosinnas Xomna Ry = 0,1 m*/Ki.
OtBeT: 1,2 MB.

44. Onpenenute MOCTOSHHYID XOJUTa METaJUTHYeCKOro o00pasla, eciii KOHIEHTPAIHs
Hocutenel 3apsaga n = 4,1-10° m>. Orser: 0,015 m*/Ku.

45.  Kakas ugacth (B %) HayaubHOTO KOJMYECTBA aTOMOB DPaJMOAKTHMBHOTO aKTHHHS “Ac
octanercs uepes S cyt? [lepuoa nonypacnana 10 cyrok. OrBer: 71 %.

46.  Tlocrosmuas pacmaga A pyoumus *Rb pasma 7,7-10" ¢'. Onpemenuts ero mepuon
nosypacnaaa Ty, B MunyTax. OrBer: 15 MuH.

47. 3a OOWH roJ HayalbHOE KOJUYECTBO PAJAMOAKTUBHOIO H30TONA YMEHBIIWIOCH B TPH
pa3a. Bo ckoibKo pa3 oHO yMeHbIIUTCS 3a Ba rojga? Orser: 9.

48. 3a Bpems ¢ =8 cyT pacnaioch k = 0,75 HauaapHOTO KOJWYECTBA SICP PATHOAKTHBHOTO

HU30TOoIIa. OHpe,Z[e.HI/ITB nepuon mnmojypacmnaia Tn. OTBeT: 4 JHS.

67 - 9 4
49, SnepHas peakuusi UMEET BHJ Li+?— "Be+ "He Onpenenut MaccoBOE€ YHUCIO
Hegocraromero diemenra. Oreer: 7.

12 2 11
50. Snepnas peakuuss HUMeEET BUJ C+"H—>" B, Onpenenutb MaccoBOE€ YHUCIO
HenocTaromiero dieMenra. Orser: 3.

OIIK-1.2 [IIpumeHsieT ecTeCTBEHHOHAy4YHble M  OOIIEHHXCHEPHbIE 3HAHUS, METOJbI
MAaTeMaTU4YeCKOr0 aHalu3a U MOJCIHMPOBAHUSA, TEOPETUYECKOIO U HKCIEPUMEHTAIbHOTO
UCCIIEIOBaHMs B IPOGECCHOHATIBHOM 1EATEIbHOCTH

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 10 AMCIMILIMHE

1. IIpumenenue 3akoHa buo-Caapa-Jlamaca 1uist pacdeTa MarHUTHOTO T10JI IPSIMOTO
IIPOBOJHUKA C TOKOM, KPYTOBOTO ITPOBOJHUKA C TOKOM.

2. JlelicTBHe MarHUTHOTO Ha JBHXKYyIMics 3apaa. Cuna Jlopenua. Dddexr Xomna.

3. IlpumeHeHMe 3aKOHa MOJHOTO TOKA JJIs pacyéTa MarHUTHOIO TOJS COJEHOMAA,
TOPOMIaJIbHON KaTyLIKH.

4. PaGora no nepeMenieHuIo MPOBOIHUKA U KOHTYpa C TOKOM B MATHUTHOM TIOJI€.

5. U3meHenwe cuibl TOKa TMpH pPa3MbIKAHUK/3aMBIKAHWW IIEMH, COJepiKallei
UHAYKTUBHOCTb.

6. VYcnoBus 1 BEKTOPOB MHIAYKIMHM U HANpPSHKEHHOCTU MAarHUTHOTO IOJISL HA TPAHUILIE
JIBYX MarHETHKOB.

7.  ua-, mapa-, peppo MarHeTUKU: OCHOBHBIC XapaKTEPUCTHUKH.

8. JluBepreHuHMss W pOTOpP BEKTOpa MHAYKIMM MarHuTHOro mnois. Buxpesoe
ANIEKTPUUECKOE I10JIE, TOK CMELICHNS. DIEKTPOMAarHUTHOE TOJIE.

9. VYpaBHennme MakcBemna ISl SJIEKTPOMATHUTHOTO TIOJIE B HMHTETPAJbHOM U
middeperunanbHoi Gpopmax.

10. uddepennmanpHoe ypaBHEHHME JIIEKTPOMATHUTHBIX KOJeOaHUM, €ro pelieHue.
Bunsl konebanuil 1 UX XapaKTepUCTUKH.

11. VYpaBHEeHHE BBIHYKJICHHBIX KojieOaHui. Pe3oHaHc TokoB u HanpspkeHui. [loHaTHE O
IIEPEMEHHOM TOKE.

12. CrocoObl HabmioneHuss uHTepdepeHIMH cBeTa. JIByxmydeBas uHTep(epeHIus.
Wutepdepeniist B TOHKHUX IUIeHKaX. [lolockl paBHOTO HAakJIOHA W PAaBHOW TOJIIUHBI.
WnTepdepomerpsi.

13. Meton 30 ®@penens. dudpakuus PpeHens Ha KpyIIOM OTBEPCTHH. 30HHAS
IJIACTUHKA.



14. JTudpakuus OpayHropepa Ha eI 1 MHOTHX IIeisiX. JJudpakunonnas penerka.

15. Hudpakuust Ha mpocTpaHcTBeHHOM pemetke. Dopmyna Bymeda-bparros.
Pazpematorias cnocoOHOCTh ONTHYECKUX MPUOOPOB.

16. DxcnepuMeHTanbHOE IOATBEPKIACHUE KBAaHTOBBIX CBOWMCTB CBETA: BHEIIHHUU
doroaddext: apdext KomnroHa.

17. KBanToBble ypaBHeHUs nBIKeHHUS (oOmiee ypaBHeHue lllpeaunrepa, ypaBHeHue
penunrepa 11t CTAMOHAPHBIX COCTOSHUIA).

18. DHepreTnyeckue 30HbI B KpHUCTaulax B MPUOIMKEHUU CHIIBHOM cBsi3u. MeTamisl,
MIOJIYIIPOBOJHUKH U IUDJIEKTPUKH 110 30HHON TEOPHUHU.

19. CoOcTBeHHas U MpuMecHasi IPOBOJUMOCTb MOITYIPOBOTHUKOB.

20. DoTOnpOBOAUMOCTH MOIYIPOBOJHUKOB.

2]1. KoHTakT OBYyX METAUIOB IO 30HHOM Teopuu. TepMO3IeKTpUYECKHE SIBICHHUS M HUX
IIPUMEHEHUE.

22. BsInpsiMiIeHHE IEPEMEHHOTO TOKAa Ha KOHTAKTe METaJUI-IIOITYIIPOBOIHUK.

23. KOHTaKT 3JIEKTPOHHOTO U JBIPOYHOIO TOITYIIPOBOIHUKOB. TpaH3UCTOPHI.

24. 3akOHOMEPHOCTH 0~ U B-pacmanoB. HeHTpuHO. y-U3ITy4eHHE U €TO CBOWCTBA.

25. SlpepHble  peakuMH. OHepreTMdeckas cxema  sAIepHbIX  peakuuid. Ilytum
WCIIOJIB30BaHUS SAEPHONU SHEPTHH.

1 OBIIME ITOJIOKEHUA

OrneHouHble MaTepUaibl — 3TO COBOKYIHOCTh Y4e€OHO-METOIMYECKHX MaTepHalloB
(mpakTUYecKuX 3aJaHuil, omucaHui (GopM M TPOUEAYyp NPOBEPKH), MpeIHA3HAYCHHBIX IS
OLICHKM KauyecTBa OCBOEHHUS OOy4YalOUIMMHUCS JAaHHOW JUCIMIUIMHBI KaK YacTH OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMBI.

Llenb — OLEHUTH COOTBETCTBUE 3HAHWH, YMEHMH U YpOBHS TNPHOOPETEHHBIX
KOMIIETEHIIMH 00yyaronmxcs 1ejisiM U TpeOOBaHUSIM OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl B
XO0JIe ITPOBEICHMS IIPOMEKYTOYHOU aTTECTALUH.

OcHoBHasl 3a7aya — OOECHEYUTh OLEHKY YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIIHH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KonTpounb 3HaHuit npoBoauTcs B (popme mpoMexyTouHoM arrectauuu. [IpomexxyTounas
aTTecTalus NpOBOIUTCS B (opMe SK3aMeHa B IEPBOM M BTOPOM CEMECTpax.

dopma TMpPOBEACHMS HSK3aMEHAa — YCTHBIM OTBET II0 TEOPETHYECKUM BOIIPOCAM,
c(OpPMYIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOM NUCIMILIMHBI M peIIeHUe MPAKTHUYECKUX
3a1ad.

2 OITMCAHME MOKA3ATEJIEN U KPUTEPUEB OIIEHUBAHUSI KOMIIETEHIIA

ChopmMupoBaHHOCTH KaXJI0H KOMIIETEHIIMHU (MM €€ YacTH) B paMKaX OCBOEHUS JTaHHOM
JMCLUIUIMHBI OLIEHUBAETCS B MPOLIECCe MPOBECHUS IK3aMeHa B (hopMe OaIbHOM OTMETKH:

«OTINYHO» 3aCITy)KMBAeT CTYJEHT, OOHapYKUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riy0okoe 3HaHHWE Y4eOHO-IPOrpaMMHOTO MaTepHajia, YMEHHE CBOOOJHO BBINOJHATH 3a/1aHUS,
MPEyCMOTPEHHBIE TPOTPaMMO, YCBOMBIIMH OCHOBHYIO M 3HAaKOMBIM C JIOMOJHUTEIBHON
JUTEPATYpOH, pEKOMEHI0BAaHHON NporpaMMoii. Kak nmpaBuio, olleHKa «OTJIMYHO» BBICTABIISAETCS
CTYJEHTaM, YCBOMBIINM B3aMMOCBSI3b OCHOBHBIX MOHSATHUI TUCHMIUIMHBI B UX 3HAYCHUH IS
npuoOperaemMoii mpodeccuu, NPOSBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3JI0KEHUU
1 UCTOJIb30BaHUH Y4eOHO-IIPOTPAMMHOT0 MaTepuana;

«Xopomo» 3aciy’)KUBaeT CTYACHT, OOHApyKMBIIMKA TIOJIHOE 3HaHHE Y4eOHO-
MIPOrpaMMHOT0 MaTepuaia, YCHEIIHO BBIIOJHSIIOUINMN IpeyCMOTPEHHBIE B TpOrpaMMe 3a/1aHusl,
YCBOUBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAaHHYIO B IporpaMMe. Kak mpaBuio, oleHKa
«XOpOILIO» BBICTABISIETCS CTYAEHTaM, IOKa3aBIIMM CHCTEMaTHYEeCKHIl XapakTep 3HaHHUM 0
JUCLUUIUIMHE M CIIOCOOHBIM K HX CaMOCTOATEIBHOMY IONOJHEHUIO M OOHOBJIEHHIO B XOJ€
nanpHene yueoHoi paboTsl U MPOPECCHOHANTBHOMN AESITeTbHOCTH;



«Y10BJIETBOPUTEJILHO» 3aCITy’KUBACT CTYJIEHT, OOHApYXMBIIUH 3HAHUSA OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO MaTepuaia B 00beMe, HEOOXOJAMMOM i JajbHeHIed ydeObl u
npeacTosimei paboThl MO  CHEIHUAIBHOCTH, CIPABISIONIMICA C BBIIOJIHEHUEM 3aJJaHUH,
MPEyCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEpPATypOW, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBuio, OIEHKAa «yJIOBIETBOPUTEIBbHO» BBICTABISECTCS CTYyIEHTaM,
JOMYCTUBIIMM TOTPEUIHOCTH B OTBETE HA DK3aMEHE M NPH BBIMOJHEHUH HK3aMEHAIMOHHBIX
3aJjaHuil, HO 00JaAalOIKUM HEOOXOIUMBIMH 3HAHUSIMH JJISI UX YCTPAHEHUs MO PYKOBOJCTBOM
MpernojaBaTes;

«Hey/n0B/1IeTBOPUTEJIbHO» BBICTABISIETCA CTYACHTY, OOHApy)XuBIIeMy HpoOenbl B
3HAHUSAX OCHOBHOTO Y4eOHO-NPOTPaMMHOIO MaTepuana, JOMYyCTHBIIEMY MpPUHUIUIUAIbHbBIE
OIMOKU B BBITIOJHEHUHM TMPETyCMOTPEHHBIX MporpaMMoi 3amaHuii. Kak mpaBuio, olleHKa
«HEYJOBJIETBOPUTENIHO» CTaBUTCS CTYAEHTaM, KOTOpPbIe HE MOTYT MPOAOHKUTh 00yYeHHE WIIH
IPUCTYIIUTh K NMPO(eCcCHOHAIBHON IEATENPHOCTH MO0 OKOHYAHUM By3a 0€3 JOMOJHHUTENbHBIX
3aHSATHUNA MO COOTBETCTBYIOIIECH AUCIUTIIINHE.

OneHka «HeyJAOBJICTBOPHUTEJIBbHO» BBICTABISETCS TAK)KE B Cllydae, €CIU CTYACHT HE
BBITIOJTHWII W/WIIM HE 3alIUTUI JIabopaTopHbIe pabOoThI, MPeayCMOTPEHHbIE TpahUKOM B TaHHOM
ceMecTpe, W He BiaJeeT NPHOOpETaeMbIMU B TpOIIECCe MPAKTUYECKUX 3aHATHHA HaBbIKAMU
peuieHus (pU3MYECKUX 3aa4 10 TeMaM TEeKYIIEro ceMecTpa.

3 ITACITIOPT ONEHOYHbBIX MATEPHUAJIOB 11O AUCHUIIVIMHE

No KonTponupyemebie paznesnsl Kon xonTponupyemoii Bun, meron, popma
/1 (TemMbl) JUCIUTUIMHBI KOMIETEHIUU (1n e OLIEHOYHOT' O
YaCTH) MEPOTIPUSTHSI
1 2 3 4
1 Pu3nuecKre OCHOBBI KJIACCUYECKON MEXaHUKH
1.1 Beenenne OIIK-1.1 SK3aMeH
OIIK-1.2
1.2 | KunemaTuka nocTynareiabHOro OIIK-1.1 DK3aMeH
Y BpalaTelibHOTO ABUXKEHUSI OIIK-1.2
1.3 | /InHaMHKa IOCTYIIaTEIBHOTO U OIIK-1.1 OK3aMeH
BpalaTeIbHOTO JIBUKCHUS OIIK-1.2
1.4 | 3akoHBI COXpaHEHUS OIIK-1.1 DK3ameH
OIIK-1.2
1.5 OCHOBBI cielIMAJILHON TEOpUHU OIIK-1.1 OK3aMeH
OTHOCUTEIBbHOCTH OIIK-1.2
1.6 | Mexanudeckue KoiebaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OcHOBBI MOJIEKYJISIPHOU (PU3UKHU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (DU3UKHU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIIK-1.1 OK3aMeH
OIIK-1.2
3 DJIEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | IIpoBOJHUKY U TUINEKTPUKH B OIIK-1.1 OK3aMeH
AIIEKTPUYECKOM T0JIe OIIK-1.2
3.3 | [loCTOSIHHBIN 3IEKTPUIECCKUIN OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DJIEKTPOMArHeTH3M
4.1 | MarnuTHO€ 1oJje B BaKyyMe OIIK-1.1 DK3aMeH




OIIK-1.2
4.2 | MarautHoOe moJjie B BEIECTBE OIIK-1.1 OK3aMeH
OIIK-1.2
4.3 | DnekTpoMarHuTHas UHAYKIUS OIIK-1.1 OK3aMeH
OIIK-1.2
4.4 | DnekTpoMarHuTHbIE KOJeOaHus OIIK-1.1 OK3ameH
OIIK-1.2
5 Bonubl 1 onTuka
5.1 | Bomabl OIIK-1.1 OK3aMeH
OIIK-1.2
5.2 | OnTuka OIIK-1.1 OKk3amMeH
OIIK-1.2
5.3 | KBanToBas onruka OIIK-1.1 OKk3amMeH
OIIK-1.2

4 TUIIOBBIE KOHTPOJIBHBIE 3AIAHUA U UHBIE MATEPUAJIbBI

4.1. llpome:kyTounas arrecranus B popme 3x3amena (1 cemectp)

Kon Pe3ysbTarbl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOH IPOrpaMMBbl
KOMIIETEHIIUH Coaeprxkanue KoMIneTeHUM
OIIK-1 CriocoOeH NpUMEHSTh €CTECTBEHHOHAYYHbIE U 00IIenHKEHEPHbIEe 3HAHNUS,

METOJbl MAaTEMATUYCCKOT'O aHAJIN3a U MOACTITUPOBaHUA, TCOPETUICCKOTO U
SKCIICPUMCHTAJIbHOI'O MCCIICIOBAHUA B HpO(l)CCCHOHaHBHOﬁ JACATCIIBHOCTH

OIIK-1.1 JleMOHCTpUpPYET €CTECTBEHHOHAYYHbIE U OOIIEHHKEHEPHBIC 3HAHUSI, 3HAHUSI METOIOB
MaTeMaTUYeCKOro aHalu3a W MOJEIHUPOBAHUSA, TEOPETUYECKOTO U HKCIEPUMEHTAIbHOTO
HCCIIEA0BAHUS

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 10 AMCUMILIMHE

1. MarepuanbHas Touka. Cucrema orcyera. Ilyte. Ilepememenue. Ckopocts u
YCKOPEHHE MaTepUaIIbHOW TOYKH, UX IIPOCKIUU HA KOOPIAUHATHBIE OCH.

2. BpameHune marepuaabHOM TOYKM BOKPYT HENOABUKHOM OCH. YIIIOBas CKOPOCTb U
ymoBoe  yckopeHue. CBsi3b  MEXIy YDIOBBIMM U JIMHEWHBIMM  KMHEMaTH4YE€CKUMU
XapaKTEPUCTUKAMHU.

3. I'pauipl IPUMEHMMOCTH HBIOTOHOBCKOM MexaHUKH. IlepBbii 3akoH HbroTona.
Cuna, macca u uMiynabc. Bropoil 3akoH HploTOHa Kak ypaBHEHHE IBWXKEHHA. TpeTuil 3aKoH
Herorona.

4. 3axkoH BceMHUpHOro TsaroreHus. Cuia TsDKECTH M Bec Tena. Ynpyrue cuiibl. Cuibl
TPEHU.

5. KoHcepBaruBHble M JuccunatuBHble cuibl. lloreHnumanbHas osHeprus. Bunbl
MOTeHIMaNbHOU dHepruu. [lonHas MmexaHnyeckas SHeprusl.

6. BHyTpeHHuEe M BHEIIHHME CWJIbl. 3aMKHYTas CHUCTEMAa. 3aKOH COXPAaHEHUS IIOJIHON
MeXxaHn4ecKoi sHepruu. CBsi3b 3aKOHOB COXPAHEHHUsI CO CBOMCTBAMH NMPOCTPAHCTBA U BPEMEHHU.

7. 3aKOH COXpaHEHMs UMITYyJIbCa.

8. MoMEHT Cuiibl, MOMEHT UMITYJIbCa. 3AKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

9.  OCHOBHOH 3aKOH JMHAMMKH BPaIaTe€IbHOTO ABU)KECHUS.



10. MowmeHT uHepuuy, ero ceoiictea. Teopema IllTeitnepa.

11. IIpuanun otHocutensHOcTH [ammnes. [IpeoOpaszoBanme [Mamunes. Kriaccumueckas
TeopeMa CIO0XKEHHUsS CKopocTel. IHBapuaHTHOCTB 3aKOHOB HbIOTOHA B MHEPLMAIBHBIX CUCTEMAax
oTcyerTa.

12. Tloctynarel OitHmTeiiHa. IlpeoOpasoBanust Jlopenna. OTHOCHUTETBHOCTh MOHSATHUS
OJHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IPOMEKYTKOB BpemeHu. MHTepBanm Mexnay
COOBITHSIMH.

13. PendTuBHUCTCKMIM 3aKOH TNpeoOpa3oBaHUS CKOPOCTH. PeNITHBUCTCKUIM HMITYIbC.
PenstuBucTckoe ypaBHEHHME AMHAMHUKH. PESITUBUCTCKHE BBIPAKEHMS JUIsl KMHETUYECKOW M
ITOJIHOM dHEPrun. B3auMocCBsA3p MacChl U SHEPTHH.

14. JlupdepennmanbHoe ypaBHEHHE CBOOOAHBIX TapMOHMYECKHX KoJeOaHUM U ero
peuieHue.

15. YpaBHeHHE 3aryxamoIlux KoiebaHuid M ero pemeHue. llapamerpsl 3aTyxarommx
KoJIeOaHUH.

16. YpaBHEHHUE BBIHYX/IEHHBIX KOJIeOaHUI U ero peleHue. SIBnenue pe3oHaHca.

17. Craructudeckuit " TEPMOANHAMHUYECKHI METOJIBI HCCJICIOBAaHMS.
TepmonuHaMuyeckre napameTpsl. PaBHOBECHBIE COCTOSHUS M MPOLECCHI, UX M300pakeHHe Ha
TEPMOJMHAMHUYECKUX THarpaMmax COCTOSIHUS.

18. MpeanpHbIl ra3. JlaBieHHE HWICaIbHOIO Tras3a. BbIBOJ OCHOBHOIO YpaBHEHHUS
MoJiekyasipHo-KuHeTnueckoil reopun (MKT) uneansHoro rasa.

19. CpenHsis KHMHETHYECKash OHHEPrusl MOJIEKYJI HACaJIbHOIO rasza. MonekynspHo-
KHHETHYECKOE TOJIKOBaHHUE a0CONIOTHOM Temmeparypbl. Yuciao cTemeHeil cBOOOAbl MOJICKYIIHI.
3aK0oH PaBHOMEPHOT'O paclpeieIeHUs] SHEPTUH 110 CTEHCHSIM CBOOOIbI MOJIEKYJI.

20. OCHOBHOE ypaBHEHHE COCTOSHUSA HJIeanbHOTO Trasza (ypaBHeHue Kiamedpona-
Menneneesa). M3onponeccsl.

21. 3akoH MakcBeina Juisl pacipeneaeHuss MOJIEKyYJl UIEAIBHOIO ras3a 1o CKOpPOCTSIM U
SHEprusM. XapaKTepHbIE CKOPOCTH JABUKECHUS MOJIEKYII UCaIbHOIO rasa.

22.  [lpunnun geranpHoro paBHoBecus. bapomerpuueckast popmyna. 3akoH bonbsimana
JUISL paclIpeIeJIeHHs] YaCTULl BO BHEIIHEM ITOTCHIUAJIBHOM II0JIE.

23. Pabora mpu HU3MEHEHHMH OO0beMa, KOJUYECTBO TEIUIOThl, BHYTPEHHSISI HHEpPrHs
uaeanpHoro rasa. Ilepsoe Hadao TEpMOAMHAMMKH, €r0 IPUMEHEHUE K H3olporeccaM. Bropoe
Ha4aJI0 TEPMOJIUHAMUKH.

Tunosble 32124y N0 IUCUHHUILINHE

1. JIBukeHue MaTepuaabHOM TOUKM 3aJ1aHO ypaBHeHUueM x=Ai+Bt’, e A = 4 m/c, B=-0,05
M/c?. OmpenennTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBI CKOPOCTh V TOUKHM PaBHA
Hymo. Orset: 80 M.

2. JIBmKeHHE MaTepHaIbHON TOUKH 3aaHO ypaBHeHHEM x=At+Br, rue A = 4 m/c, B=-0,05
M/c’. OnpesIeNnTh YCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIM CKOPOCTh V TOYKH PaBHA
aymo. Oreer: -0,10 m/c’.

3. JluneliHas CKOpPOCTh V| TOYEK Ha OKPYXHOCTHM BpallaloLIerocs IUcKa paBHa 3 M/c.
Toukwu, pacrnonoxxennbie Ha AR=10 cM Oike K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V,=2
M/c. OnpenenuTs yIiaoBy0 CKOPOCTh BpaleHus naucka. Orser: 10 pan/c.

4. Jluck Bpamaercsi COIIacHO ypaBHeHHIO ¢ = A+Bt+Cr, rme A=1pan, B=-2pan/,
C=0,5 pan/c’. HaiiTu yrioBoe ycKopeHHe B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 pan/c.

5. Jluck BpamiaeTcs COTrIacHO ypaBHeHHIO ¢ = A+Bt+Cr, tme A =1pan, B=12pan/c,
C=-1pan/c’. B Kakoii MOMEHT BPEMEHH YIJIOBasi CKOPOCTh JUCKA OyJIeT paBHA HYJ0?
Otser: 2 c.

6. HaiiTn MOMEHT HHEPLIMHU TOJIOTO LWJIMHAPA MAacCOU 2 KI' U PaJilyCOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpuu. Oteer: 0,005 Kr-m%

7. Haiitu MOMEHT MHepuuHU mapa mMaccod 5 Kr u paauycoMm 10 cM OTHOCHUTENBHO OCH,
npoxoJsIei uepes ero mentp mace. Orser: 0,02 kr-m
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Haiitn momenT nHepiuu nucka maccoi 0,5 xr u pagmycoM 20 cM OTHOCHTEIBHO OCH
MEPNEHANKYJSIPHOM K IIOCKOCTH JHCKa M MNpOXOoJsdmied 4depe3 ero neHrp. OrTBer:
0,01 kr-m>.

HaiiTu MOMEHT uHepuuu CTEepkKHS Maccol 5 Kr U JUIMHOM 1,2 M OTHOCHUTEIBHO OCH
HEPIEHIUKYJIAPHON K CTEPIKHIO ¥ TIPOXOAIIE uepes ero cepeauny. Orer: 0,6 Kr-m’.
HaiiTu MOMEHT wWHepuuu CIUIOIIHOTO IWIMHApPA Maccoil 2 KI' U pPaauycoM S cM
OTHOCHUTEIBHO €ro ocu cummerpur. Oreer: 0,025 kr-m>,

Haiitn MomeHT mHepuuu crepxHs maccod 1,5 kr m mnmHOM 1| M OTHOCHUTEIBHO OCH
NEPIEHIUKYIIAPHON K CTEPIKHIO U POXosiIel uepes ero koner. Orser: 0,5 kr-m’.
BepeBka paspeiBaeTcs npu IMOABENIMBAHWM K HeW Tena Maccod 36 kr. Tenmo kakoit
HaubOJIbIIEH MACCHl MOYKHO MOJAHMMAThL Ha DTOW BEPEBKE ¢ yCKopeHnueM 2 M/c*? OTBer:
30 kr.

Teno cockanp3bIBaeT MO INIAAKON NOBEPXHOCTH, cOocTaBIsAoLIE yros 30° ¢ ropu30HTOM.
Haiitu yckopenue tena. OtBer: 5 m/c?.

C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CHJION HY’KHO NPH)KMMATh TEJIO MAaccoM 2 KI K
BEPTUKAIbHON CTeHe, 4ToObl oHO He ynano? KoadduuueHnt TpeHus Mexay
IIOBEPXHOCTBIO CTeHBI U TesioM paseH 0,2. Orser: 100 H.

Teno maccoi 500 r ynano ¢ BeIcoThI 19 M 3a 2 ¢. Hailtu cuiy conpoTHBIEHUS BO31yXa,
cunTag ee nocrosguHoii. OTBet: 0,25 H.

MaxoBuK B BUIE UWIUHIApa Maccold 5 kr u paguycom 20 cm 3a 4 ¢ OT Havaia
PaBHOYCKOPEHHOTO BpamieHus Jgoctur uvactotel 10 o6/c. Haiitu momeHT cui,
nercTByromux Ha MaxoBuk. Otset: 1,57 H-m.

Tonkuit ogHOpoAHBIN cTepkeHb LMHONU 50 cm u Maccoit 400 r Bpamaercst ¢ yrioBbIM
YCKOPEHHEM 3 paji/c> OKOJIO OCH, MPOXOMSAIIEH TEPIIEHANKYISAPHO CTEPIKHIO YEPE3 ETO
cepenuny. Onpenenuts Bpamaoimuii MomeHT. OTBet: 25 MH M.

[Tynst et co ckopocThio 800 M/c, Bparasich OKOJIO0 MPO0ILHOM ocu ¢ yactotoit 3000 06/
c. [IpyHnMas mysro 3a MWIMHIPUK TMaMETPOM 8 MM, ONPEAEIIUTE KAKYHO 00 KNHETHYECKOU
SHEPIHH TeJa COCTABIISICT KMHETHYEeCKast sHeprus BpareHus. OrTeet: 0,44 %.

[Ton neiicTBHEM MOCTOSIHHOW CHJIBI BaroHETKa MpHoOpesa cKopocTh 2 m/c. OnpeaenuTsb
paboty A cuibl, ecinu Macca Baronetku pasHa 400 kr. Orser: 800 k.

Manenbkuii mapuk maccoi 100 r gBHXKETCS B TOPHU30HTAJIBHOM IJIOCKOCTH HAa HUTHU
mHoM 40 cm. Kakyio paboTy Hy»KHO COBEPIINUTH, YTOOBI YBEIHUUTh YTIIOBYIO CKOPOCTb
mapuka ¢ 20 pazg/c o 25 paxn/c? Orer: 18 k.

OrnpenemiTs JIMHEHHYI0 CKOPOCTh LIEHTpa TOJIOr0 IWIMHIIPA, CKATUBIIErocs 0e3 CKOJBKEHHUS C
HAKJIOHHOM IIOCKOCTH C BEICOTHI 1,6 M. OTBeT: 4 M/c.

OfHOpPOAHBIH UWIMHIAP KaTUTCs 0e3 MpOCKaIb3bIBAHHUA 1O TOPU3OHTAIBHOU
MOBEPXHOCTH CO CKOpOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET HOJHATHCSA II0
HakJIOHHOM m1ockoctu? OtBet: 0,3 M.

Chapsn maccbl 50 Kr, JIeTSAIIUMH TOPU3OHTAIBHO co ckopocThio 800 m/c, momajgaer B
mwiargopMy C MECKOM U 3acTpeBaeT B HeM. Haiitu ckopocTh muatopmbl Mocie
nonajaHus cHapsijaa, eciau ee macca 16 . OTBet: 2,5 m/c.

[To ropu3oHTaIBHBIM peibcaM co cKopocThio 20 km/4 aBmxkercs miatdopma maccsl 200
kr. Ha Hee BepTuKanbHO MajaeT kKaMeHb Macchl 50 KT U IBUXKETCS BMECTe C MIaT(HOpMOi.
C kako# CKOpOCTBIO TIocTe AToro BrKeTes miatdhopma? OrTBer: 16 kKm/4.

[Tnarpopma B Buae nucka maccoil 4 kr u paguycom 12 cM BpamiaeTcst MO HWHEPIUH
BOKPYT BEpTHUKaIbHONH OCH. BO CKOJBKO pa3 yMEHBIIMTCS YacTOTa BPALICHHS, €CIU Ha
Hee MOJI0XKUTh KoJIbIo Maccol 1 xr u paauycom 10 cm? OtBer: 1,35.

26. Touka coBepIiaeT rapMOHHYECKHE KOeOaHus 1Mo 3akoHy X = Acos(wt+qo), Tie A=3 cM,

a ® =2 ¢'. HaliTu MakcuMaibHyI0 CKOPOCTh ToukH. OTBeT: 6 cM/C.

27. Touka coBepIiaeT rapMOHHYECKHE KOIeOaHus 1Mo 3akoHy X = Acos(wt+qo), Tie A=5 cM,

a ® =2 ¢’'. Haiitn MmakcumanbHOe yckopenue touku. Orser: 20 cm/c’.



28. Haiitu mnepuox kosneOaHuii (u3MyecKkoro MasTHUKA, MPEICTABISAIONIEr0 Cco00i
OJTHOPOJIHBIN CTEpKEeHb JUIMHOW 60 cM, BpallaroIIMiics BOKPYI TOPHU30HTAJIbHOM OCH,
IIPOXOJAIIEH Yepe3 oAuH U3 ero koHuos. OrTeer: 1,26 c.

29. Haiitu mepuwon kojiebaHuW  (PU3MUECKOTO MAATHHUKA, TMPEACTABISAIONEro coOoi
OJTHOPOJHBIN Juck paguycoM 30 cM, BpallarolUiicsi BOKPYT TOPU3OHTaJIbHOW OCH,
npoxoasien uepes kpai qucka. Orser: 1,33 c.

30. bamton BMecTUMOCTBIO 20 71 COAEPKUT YIIIEKUCBIM raz Maccoit 500 r moa aaBiieHuEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31. Kaxoii 06beM 3aHUMaeT ujealbHbIN ra3, coaepxamuii | KMojab BelecTBa npu JTaBICHUN
1 MIla u Temnepatype 400 K? OrBer: 3,3 m>.

32. baiioH BMECTUMOCTBIO 12 J1 colepKUT yriekucislil ra3. Jlasnenue raza pasHo 1 Mlla,
temmepatypa 300 K. Onpenenuts maccy rasza B 6amione. OrBer: 212 r.

33. B Gamnone BMecTUMOCTBIO 25 11 HaxoauTcs Bogopoxa npu temneparype 290 K. Ilocne
TOTO Kak 4YacTh BOAOPOJA M3PACXOJOBalid, JaBlieHWE B OalJIOHE MOHM3WIOCH Ha
0,4 MIla. OnpenenuTs Maccy U3pacxo0BaHHOTO Bogopoaa. Orser: 8,3 r.

34. B 6anmnone comepxutcs raz npu temmneparype 100 °C. o kakoit Temneparypsi (B °C)
HY>KHO HarpeTh ras, 4ToObl €ro JIaBjieHue yYBEeIMYMIoCh B ABa pa3a? Orset: 473 °C.

35. Kakoe konMyecTBO TEIIOTHl MoTpedyercs, yToObl HarpeTs 1 Mok a3zota Ha 300 K npu
mocTostHHOM 00beme? OTBeT: 6,23 KJIK.

36. Ha ckoibk0 W3MEHWIACh BHYTPEHHSS DSHEpPrUs BOJSHOIO Mapa, €CIW TpPH €ro
n300apUYECKOM CXKATUU BHEIIHUE CHJIBI cOBEpUIMIN paboTy paBHyro 10 x/[x? OtBer:
30 x/Lx.

37. Ilpu kakoM JaBIECHUU MIPOUCXOIUIO U300apHOE PACIIMPEHHE a30Ta, €CIIU Ha yBEITUUYEHHUE
ero oobema Ha 12 11 OpIIO 3aTpadeHo KOJIMUecTBO TerioThl paBHoe 21 k/[x? OTBet: 500
klla.

38. Kakoe KoI1uecTBO TEIIOTHI OBLJIO 3aTpayeHO Ha HarpeB Tejus MpH MOCTOSIHHOM 00beMe
V=20 51, ecu ero gasnenue Bo3pocio Ha 400 kIIa? OrTeer: 12 k/[x.

39. Kakoe KOoJIMuecTBO TEIUIOTHI MOTpedyeTcs, yToObl HarpeTb 8 mMoib Bogopona Ha 100 K
IIpH NOCTOSIHHOM JaBineHun? Orset: 23,3 kK.

40. [Ipn m3oxopHOM HarpeBe 1 Mo renust Temmeparypa yBeauuuBaercss B 3 pasza. Haiitu
npupatenue saTporu. OrBer: 13,7 JIx/K.

OIIK-1.2 IIpumeHsieT eCTECTBEHHOHay4yHble U  OOIIEMH)XEHEPHbIE 3HAHUS, METOMbI
MaTEeMaTHYeCKOT0 aHajdu3a M MOJEIUPOBAHUS, TEOPETUYECKOIO0 U OSKCIEPUMEHTAIHLHOTO
UCCIIeIOBaHMS B TPOPECCUOHATIBHOM 1€ATEIbHOCTH

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHHILINHE

1. Bbluncnenue npoHAEHHOTO MyTH IPU HEPABHOMEPHOM JIBM)KEHHHM MAaTepHaIbHOU
TOUYKH.

2. lentp wmacc. VYpaBHeHHMe [JBWXEHHS IeHTpa Macc. (CucremMa neHTpa Macc.
PeakTuBHOE ABMKCHUE.

3. KpuBonmHeniHOEe NBHKEHME MAaTepUaIbHOM TOYKH. TaHreHIuManbHOE U HOPMAJIBHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPLUH CTEPKHS, IUJIUHAPA, Iapa.

5. Pabota cunbl u MomHOCTh. KMHETHUECKast SHEPTUsl MOCTYNATEIbHOTO JBHKEHHUS.

6. Kunernmueckas »sHeprus Tena, BpANIAIOLIETOCs BOKPYT HEMOJIBM)KHOW  OCH.
Kunerndeckast 3HEprust Npy MIOCKOM JABH)KEHUU.

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

8. IlomsTne o0 HeMHepUMaIbHBIX cucTeMax orcdera. Cunbl uHepuuu. [lpuHIMN
SKBUBAJIECHTHOCTH DWHILITEHHA.



9. IlpyxuHHBIHA, GU3UYECKUI 1 MaTEMaTUYECKUI MAaSTHUKHA. DHEPTHsI TAPMOHUYECKOTO
OCLMIJLIIATOPA.

10. CrnoxeHue OMHAKOBO HAMPABICHHBIX U B3aUMHO MEPIEHAUKYISIPHBIX KOIeOaHUH.

11. DKcnepuMEHTalIbHOE MOATBEPXKIACHUE pacnpenesieHuss Makcpeswia: onbiTel LlITepHa
u Jlammepra.

12. CpenHee 4HMCIO CTOJKHOBEHUH, CpeAHssi JAjduHa CBOOOJHOTO Impobera u
3G PEeKTUBHBIN TUaAMETP MOJIEKYII.

13. AnuabaTHbIN niporiecc, ypaBHenue [lyaccona.

14. TemnoeMKOCTb HACAJIBHOIO Ta3a IpU u30Mpoleccax. YpaBHeHue Maiiepa.
Kitaccnueckass MONEKyISIpHO-KMHETHYECKAass TEOpUs TEIUIOEMKOCTH HJICAIbHOTO Ta3a U ee
OTPAaHUUYEHHOCTb.

15. Kpyrosoit nporiecc (mmki). TermoBsie aBuratenu U XonoawibHbie MamuHbl. KI1J]
uaeanbHoM TemioBoi mamunbl. [ukin Kapho.

16. DHTpoIuUs UealbHOIO ra3a npu oOpaTUMbIX U HeoOpaTUMBIX Mpoueccax. Teopema
Hepucra. CraTucTHueckoe TOIKOBaHUE SHTPONUH. TepMoIuHaMyuKa HeOOpaTUMBIX MPOLIECCOB.

4.2. Ilpome:xkyTouHasi arrectanusi B gopme 3k3amena (2 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOM NPOTrPaMMBbI
KOMITeTEHIIUH Coaepixkanue KoMIneTeHUMi
OIIK-1 Crnioco0eH NPUMEHATh €CTECTBEHHOHAYUHbIE U OOIEMH)KEHEPHBIE 3HAHUS,

MCTOAbl MAaTEMATUUYCCKOT'O aHAJIM3a U MOACTIUPOBaHUA, TCOPCTUICCKOTO U
9KCIICPUMCHTAJIBHOI'O UCCJICIOBAHUA B HpO(I)GCCPIOHﬁHBHOI’I JACATCIIBHOCTHU

OIIK-1.1 JleMOHCTpUPYET €CTECTBEHHOHAYYHbIE W OOIIEHHKEHEPHBIC 3HAHUS, 3HAHUSI METOOB
MaTeMaTUYeCKOro aHalu3a U MOJCIHUPOBAHUSA, TEOPETUYECKOTO U HKCIEPUMEHTATBLHOTO
UCCJIETOBAHUS

TunoBble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 TUCHHILINHE

1. DIEKTpUYECKUH 3apsii U €ro CBOMCTBA. 3aKOH COXpaHEHUs 3apsaaa. BzaumonaeiicTBue 3apsioB.
3akoHn Kynona.

2. DIEKTpPOCTaTHYeCKOe  IoJie, BEKTOp  HampsbkeHHocTH.  [lpuHnun — cynepro3unuu
ANIEKTPUYECKUX I0JIEH M €r0 IPUMEHEHHUE AJIs pacyeTa I1oJisl, CO3laHHOIO CUCTEMOM 3apsI0B.

3. Ilorok BekTOpa HAPSHKEHHOCTH 3JeKTpudeckoro nois. Teopema ["aycca uist JeKTpUueCcKOro
I10J151 B BAaKyyMe.

4. Teopema 0 LMPKYJSIUH BEKTOpa HANPSHKEHHOCTH AeKTpudeckoro mons. [lorenuuan mons
TOYEUHOTO 3aps/a.

5. CBobOoaHble U CBsi3aHHBIE 3apsiibl. Bexktop anexrpuueckoro cMmemienus. Teopema [aycca ans
ANIEKTPUUECKOTO MOJISI B TUAIEKTPHUKE.

6. Pacnpenenenue 3apsaa B MPOBOJHHUKE. DIEKTPOCTaTHYECKas WHAYKLIHA. ODJIEKTpHUUecKas
€MKOCTh YETUHEHHOTO MPOBOIHUKA, 2-X MPOBOIHUKOB.

7. OnexkTpoaBWXKyIIas cwia. 3akoH Oma W CONPOTHBJIICHHWE IPOBOAHUKOB. 3akoH Oma B
UHTETpajIbHON M muddepeHnmnanbHoi Gopmax. 3akoH Oma A HEOAHOPOJHOTO YYacTKa
LEMH.

8. BexTop MarHuTHOW MHAYKIMU. MarHuTHOE MOJe PaBHOMEPHO JBIKYIIETOCS 3apsia. 3aKOH
buo-Capapa-Jlannaca.



9. B3aumopeilicTBHE IPOBOIHUKOB C TOKOM. 3aKOH AMIepa.

10. Teopema o upKyIsMU BEKTOpPA MHAYKIIMH MAarHUTHOTO MOJIsA. 3aKOH ITOJIHOTO TOKa.

11. ITorok BexkTopa MarHUTHOW MHAYKIUU. Teopema ['aycca juist BEKTOpa MHAYKIIMM MarHUTHOTO
nosit. KoHTyp ¢ TOKOM B OHOPOITHOM M HEOJHOPOJIHOM MarHMTHOM ITOJIE.

12. SIBneHne osnexkrpoMarHuTHOM wuHAYKUMU. OnbiTel @apazned. 3akoH AIEKTPOMAarHUTHOMN
nHaykuun. [IpaBumo JleHma. OnekTpoABrKymias cwia MHAYKOUU. 1IomHBIN MarHUTHBINA
notok. Toxu dyxko.

13. IBnenne camouHaykuumu. HWuayktuBHOCTh. JIC  camomHaykuuu. MWHIyKTUBHOCTH
COJICHOUJIA.

14. BzaumHas wHAyknus. B3anMHas MHIyKTHBHOCTb. DHEpPrusi KOHTypa ¢ TOkoM. [lmoTHOCTB
JHEPIHUH.

15. HamaranuenHocth. TokuM HamarHnumBaHWsA. BeKTOp HampsyKEHHOCTHM MAarHUTHOTO IOJIS.
Teopema 0 LIMPKYJIALMY BEKTOPA HAIPSIKEHHOCTU MArHUTHOT'O TIOJIS.

16. Pacnpoctpanenne BosH B ynpyroil cpeae. IIpononpHble U nonepeyHble BOJIHBI. YpPaBHEHHE
IUIOCKOM M cdeprudeckoil rapMoHnUeckux BosH. Pa3oBas cKOpocTh. BomHOBOE ypaBHEHHE.
Oneprus BonHbL. [[puHIMn cynepno3unnn BoiH. CTOSYUE BOJHBI.

17.BonHoBOe  ypaBHEHHME  JUIsl  JIEKTPOMAarHUTHOM  BoiaHBL. ~ OCHOBHBIE  CBOMCTBA
JJIEKTPOMAarHUTHBIX BOJH. OHEPIHs JJIEKTPOMAarHUTHBIX BOJMH. Bekrop IloitHTHHTA.
WMHTEHCUBHOCTH BOJIH.

18. BpeMeHHast u mpocTpaHCTBEHHasi KorepeHTHOCTU. CrerneHpb korepeHTHocTH. HTepdepenius
nByx BonH. UnTepdepenus cera. Lllupuna unrepepeHIIMOHHOI MOTOCH.

19. Iudpaxmus csera. [Ipunuun [olirenca-Openens.

20. EctecTBEeHHBIN U NOJISIpU30BaHHbIN CBET. 3akoH Mantoca. CTeneHb Moaspu3aluu CBETa.

21. Ilonspu3zanys npu OTpaXEHUU U NPETOMIICHHH. 3aKOoH bprocTepa.

22.PacmipocTpanenue cBeTa B MOIIOLIAIOIIMX cpenax. 3akoH byrepa. Jlucmepcust cBera.
HopmainbHast u aHOManbHas JUCTIEPCHS.

23. TermoBo€ M3IYyYEHUE U €r0 XapaKTePUCTUKH. 3aKOHBI TEIUIOBOro u3nyuyeHus. [umoresa
IInanka. @OTOHBI.

TunosBble 321244 M0 JMCUUILJIMHE

1. Haiitm paccrossHue MEXIy JIBYMS TOYECUHBIMH OJJICKTPHUUECKUMH 3apsiaMHu, €CIIH
W3BECTHO, YTO MPU YMEHBIIEHWU ATOro pacctosHuss Ha 50 cM cuiia B3aMMOJACHCTBHS
yBenuuuBaercs B 2 paza. Orser: 1,7 m.

2. Ha merammmueckoit chepe paauycom 15 cm Haxomures 3apsan Q = 2 aKin. Onpenenuts
HANpPSDKEHHOCTh E 3IIEKTPOCTaTUYECKOro MOJsi Ha paccTosHuu » = 10 cM OT meHTpa
cdepsl. OTBet: 0.

3. Ha merammmueckoit cdepe paauycom 15 cm Haxoautcs 3apan Q = 2 uKn. Omnpenenuth
HANPSDKEHHOCTh £ 3JIEKTPOCTAaTHUECKOTO Moyt Ha moBepxHocTH cdepbl. OTBer: 800 B/
M.

4. Ha meramnmmueckoit chepe paauycom 15 cm Haxoautes 3apsng Q = 2 uKi. Onpenenuts
HANpPsDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro MOJs Ha paccTosHuu r = 20 cM OT LIEHTpa
chepnl. OTBeT: 450 B/M™m.

5. Meraummnueckuii map paauycom S5 cm Hecet 3apan Q = 10 aKin. OnpeaenuTs noTeHIman
( JIEKTPOCTATUYECKOTO MOJIsl HAa moBepxHOCTH mapa. Oreer: 1800 B.

6. JIBe KOHIEHTpUYECKUE METAITIMYECKHE 3apsKeHHbIe ceprl paaunycamu Ry =6 cM u R, =

10 cm HecyT cootBeTcTBeHHO 3apsanbl O = 1 vKn u O, = -0,5 vKn. Haiitu
HANPSDKEHHOCTh E MOl B TOUKE, OTCTOSIIEH OT IeHTpa cdep Ha pacCTOsHUE 1} = 5 CM.
Ortser: 0.

7. DJEKTpUYecKoe TOoJe CO3JaHO JBYMsI OECKOHEYHBIMH MapaUIeNbHBIMHU IUIACTUHAMH,
HECYIMMH PaBHOMEPHO PACIIPEAEIeHHbIN 110 mromany 3apsa . = 1 uKin/m*. Onpenenuts
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HanpspkeHHocTh E nons mexay ninactuHamu. OrBer: 0.

DJEeKTPUUECKOe TOJI€ CO3JaHO JBYMs OECKOHEYHBIMH NapaljielbHbIMU IJIaCTUHAMHU,
HECYLIMMH PaBHOMEPHO pacIpeIeIeHHbIN 110 Tiomaau 3aps _ = 1 uKin/m*. Onpenenurs
HanpspbkeHHocTh E nons BHe miuactud. OTBer: 113 B/m.

[loTeHuman »IEKTPUYECKOrO TOJS, CO3JAaBAaEMOI0 CHCTEMOM 3apsioB, HMEET BHJ
¢ = a(x’-’), rne a =1 B/M*>. HaiiTu MOIyJb HANPSHKEHHOCTH DJIEKTPUYECKOTO TI0JIS B
TO4YKe ¢ KoopauHaTaMu x = 1 M, y = 0,5 m. OtBeT npuBectu B cucteme CH u okpyrinuTs ¢
TOYHOCTBIO 10 ABYX udp mocne 3ansatoil. [OTBeT: 2,24 B/Mm.

JBa Toueunsix 3apsana +7,5 uKn u —14,7 uKi pacnonoxxensl Ha pacctosiHuu S5 cM. Haiitu
HaMpsHKEHHOCTh 3JIEKTPUUYECKOTO OIS B TOUKE, HaXOJMIEHCs Ha pacCTOSHUM 3 CM OT
nepBoro u 4 cM ot Broporo 3apsaa. Orser: 112 kB/m.

Onpenenuts HaNpPsYKEHHOCTb JIEKTPUYECKOrO IOJII B TOYKE, PACIOJIOKEHHOW BIIOJIb
npsiMoi, coenuustoment 3apsaasl +10 HKn u +8 K n Haxonsmelica Ha paccrosiauu 12
CM OT IIEPBOro M 8 ¢M OT BTOPOro 3apsaa. Paccrosnue mexnay 3apsinamu 20 cM. OTBeT:
5000 B/m.

B BepmmHax KBagpara cO CTOPOHOM 5 CM HAaXOASATCS OJMHAKOBBIE IIOJIOKUTEIIBHbBIC
3apsaabl 2 HK. OnpenenuTs HalpsDKEHHOCTh 3JEKTPUYECKOro IOl B IEHTPE KBaJpara.
Ortser: 0.

Paccrosinue [ mexny 3apsaamu Q==2 uKn gunons paBao 10 cm. Haiitn motenmman ¢

MOJISl CO3JIaHHOTO JIMIIOJIEM B TOYKE, yAajleHHOW Ha r=10 cM Kak OT mepBOro, Tak U OT
BTOporo 3apsaa. Orser: 0.
JIMIone ¢ 3NEeKTpUYecCKUM MOMeHTOM p =75 nKia'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOZHOM 3JIEKTPUUECKOM IoJie HanpsbkeHHOCThio £ = 80 kB/M. Beruucnuth paboty
A, HeoOXoIuMyI Uil TOro, 4TOoObl MOBEPHYTh IuNOiAb Ha yroia a =90° OTtBer:
6 mx/lx.
Onpenenuts, NpU KaKOH HANPSHKEHHOCTH E CpPelIHEro MaKpOCKOIHUYECKOro IO B
JMDJIEKTPUKE (£=3) MOJIAPU30BAHHOCTH P JOCTUTHET 3HaueHus, paBHoro 200 MxKui/m?,
OtBet: 11,3 MB/Mm.
Haiitn pamumyc BHemHeW OOKiIaaku R, BO3AYNIHOTO c(epruveckoro KOHIEHCATOpa
emkocThio C = 4 nid, ecnu paanyc BHyTpeHHEH o0kmanku R, =2 cm. OTBeT: 4,5 cM.
Haiitn paamyc R, BHyTpeHHel O0O0Kianku c(hepruueckoro KOHAEHCATOpa EMKOCTBHIO
C=3,3nd, ecnmu paguyc BHemHed R, =3 cM, nudnnekTpuk — napadun (¢ =2)? OTBer:
1cm.
OmnpenenuTs 3J1EKTPOEMKOCTh LWJIMHAPUYECKOTO BO3IYLIHOIO KOHJEHCATopa IJIMHOMN
/=10 cwm, ¢ paguycamu o0knanok Ry =1 cmu R, =2 cm. OtBet: 8 n®.
Tpu oMHAKOBBIX KOH/AEHCATOPA COEIMHEHbI Toce0BaTesIbHO. EMKOCTE Takoil OaTapen
C=100 n¢d. Onpenenuts eMKOCTb OaTapen KOHJEHCATOPOB, MOCJE TOTrO, KaK OJUH U3
HUX 3an0JHUIN napadguaoMm (¢ = 2). OrBet: 120 nd.
[Inockuii Bo3aymHBIH KOHAeHcaTop ayekTpoeMkocThio C=1,11 H® 3apspkeH 1o
pasHoctu noreHuuanos U = 300 B. [Tocie oTKI0YEHHSI OT HCTOYHUKA TOKA PacCTOSTHUE
Mexay OOKJagKaMu KOHAEeHcaTtopa ObUIo yBenuueHo B 5 pa3. Onpenenuts padboty A
BHEUIHUX CHJI IO pa3aBrxeHHo o0kianok. Oreer: 0,2 mxk.

Cwuia TOoKa B IPOBOJIHUKE U3MEHSIETCA CO BPEMEHEM 10 3aKOHY 1(t) =kt ,rne k=0,5 Alc.
Haiitu 3apsn ¢, mpoTekaroiuii uepe3 momnepevyHoe ceueHne MpoBOIHUKA 3a Bpemsi 7= 1 c.
OtBer: 0,25 K.

AKKymynsaTop ¢ BHyTpeHHUM conpotuBieHueM 0,080M npu Toke 4A ormaer BO
BHEIIHIOW 1enb §BT. Kakylo MOIIHOCTH OT/IaCT OH BO BHEIIHIOKO 1I€Th MPU TOKEe 6A?
Otser: 11 BrT.
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K ucrounuky toka ¢ 3IC £=1,5 B npucoeaunmnm KaTyuky ¢ conporusieHueM R=0,1
Om. Amnepmerp mnokaszan cuily Toka, paBHyto [,=0,5 A. Korma K HCTOYHHMKY TOKa
IIPUCOEANHUIIN TIOCIIEN0BATENbHO €I11€ OAMH MCTOYHUK TOoKa ¢ Takoil ke DJIC, To cuna
Toka [/ B TOM ke KaTymike okaszamack paBHoi 0,4 A. OnpenenuTs BHYTpEHHEE
COIIPOTHUBJICHUE MEPBOT0 UCTOUHKKA ToKa. OTBeT: 2,9 OM.

[Ipu cune Toka /;=3 A BO BHEUIHEH LENU aKKyMYJSTOpa BbLAEISETCS MOIIHOCTh P=18
BT, npu cune toka L=IA - coorBerctBeHHO P,=10BT. Omnpenenuts BHYTpeHHEE
conpoTuBieHue r 6atapen. OrBet: 20 OMm.

[I10THOCT, TOKA B MEIHOM NPOBOJHMKE paBHa 2 A/Mm°. HailiT HanpsKeHHOCTb
ANEKTPUYECKOr0 TOJII B NPOBOJHHUKE. YNENbHOE comnpoTuBieHue Meau 17 HOmM M.
OtBert: 34 MB/m.

[To mpsiMmoMy O€CKOHEUHO MJIMHHOMY IpOBOJHUKY TeueT Tok 50 A. Omnpenenutsb
MarHMTHYK0 HMHIYKIUIO B TOYKE, YAAJEHHOW Ha PACCTOSHME 5 CM OT IPOBOJHHUKA.
Oteer: 200 MxTu.

Uemy paBeH paamyc TOHKOIO KoJiblla, IO KoTopoMmy Teder Tok 30 A, eciou
HaNpsHKEHHOCTh MAarHUTHOTO TIOJIS B IIGHTpE Kouiblia paBHa 2 A/mM? OtBeT: 7,5 M.

Kakoii Tok Teuer 1o npsiMmomMy OECKOHEYHO JUTMHHOMY NPOBOJHUKY, €CJIM Ha PACCTOSHUU
10 cm ot Hero marHuTHast UHAYKIUS paBHa 20 MxTn? OTBet: 10A.

Kaxkoit Tok uzer no ToHKOMy KoJblly paauyca 10 cM, eciin HHIyKIIHsI MAarHATHOTO TTOJISI B
neHnrpe kousbla paBHa 100 mxTn? OrBer: 16 A.

JIBa JUIMHHBIX NapaJUIEJbHBIX MPOBOJA HAXOJATCA HAa PACCTOSIHUU 7 =5 CM OAMH OT
apyroro. Ilo mpoBoiaM TEKyT B NMPOTHUBOMOJOXHBIX HANPABJICHUSIX OJUHAKOBBIE TOKHU
I =10 A xaxapiid. HaliTu Hanps>keHHOCTh / MarHMUTHOTO MOJSL B TOYKE, HaXOAIEncs
Ha PacCTOSIHUM 71 = 2 CM OT OAHOIO0 U 7> = 3 cM OT Apyroro nposoaa. Oreer: 132 A/m.
Onpenenuts MHAYKIMIO MarHUTHOTO IOJI HA OCH JUIMHHOTO COJIEHOUZA, COAEPIKALLETO
n =20 ButkoB/cM nipu cuiie Toka [ = 10 A. OrBet: 0,025 Ta.

CKOJbKO BUTKOB Ha €JUHMILY JJIMHBI COAEPUT JUIMHHBIM COJIEHOW] NpPU CHUJIE TOKa
1=0,5 A, ecu HaNpsHKEHHOCTH MOJIs HA ocu conenonaa H = 300 A/m. Otser: 600 m™'.
Onpenenuth HaMpsDKEHHOCTh MAarHUTHOTO TMOJSI Ha OCH  JJIMHHOTO  COJIEHOUA,
conepxaiero n = 10 ButkoB/cMm nipu cuie Toka I = 1 A. OtBet: 1000 A/m.

BbruncnuTh HMPKYISIIMIO BEKTOpa HANPSKEHHOCTH BAOJb KOHTYpPAa, OXBAThIBAIOIIETO
toku [;=10A, L=15A, Tekymue B OJHOM HampaBlieHHMH, U TOK [;=20A, Tekymuii B
MPOTUBOIIOJI0KHOM HarpaBiieHuu. OTBeT: 5 A.

[Ipsamoit mpoBoj, 1Mo KOoTOpoMy TedeT ToK /=1 KA, pacnojiokeH B OJHOPOIHOM
MAarHuTHOM MOJI€ MEePIEeHIUKYISPHO JUHUSAM MHAYKUMU. C Kakol cuioil F' neucTByer
MoJie Ha OTPE30K MpoBOJA IIMHOW /=1 M ecnu mMarHuTHas uHAyKuus B paBua 1 Tn?
Otset: 1000 H.

IIpsmoii mpoBox, mo kotopoMy Teduer Tok /=100 A, pacnoiokeH B OJHOPOIHOM
MarHMTHOM 1oJsie noJ yriiom 60° K JMHUSM MarHUTHOM MHAyKiuu. C Kakod cuiioil F
JEUCTBYET TOJIe HAa OTPE30K mpoBoja jmHOM /=10 cM ecnu MarHuTHash WHAYKUus B
paBua 0,1 Tn? OrBer: 0,87 H.

Pamka ranpBanomeTrpa maiuMHON a=4 cM W mupuHOM b = 1,5¢cMm, comepxkamas N=200
BUTKOB TOHKOW MPOBOJIOKH, HAXOJUTCSI B MAarHUTHOM mojie ¢ uHaykuuen B=0,1 Ti.
[ImockocTh paMKu MapaijeiabHa JUHUSAM UHAYKUUH. HalTh MexaHudecKuid MOMEHT M,
JEWCTBYIOIMIA HA paMKy, Korja o BUTKY TeueT Tok /=1 MA. OtBet: 12 MmxH/Mm.
HamnpspkenHocTs H MarHuTHOTO TIOJISE B IIEHTPE KpyroBod BuTka paBHa 200 A/wm.
MaruuTHBIH MOMEHT p, BUTKa paBeH | A'mM”> Borumciauts pagmyc R Butka. OTBeT:
9,27 cMm.
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Beruncnuts paguyc R Oyru OKpy»KHOCTH, KOTOPYIO OIMCBIBAE€T MPOTOH B MarHUTHOM
noje ¢ umHAykuue B =15wmTn, ecniu ckopocTs L mpoToHa paBHa 2 Mwm/c. OTBeT:
1,38 m.
JIByKpaTHO HWOHU3HPOBAHHBIA aToM Tenusi (o-4acTuiia) MABMKETCS B OJHOPOJIHOM
MarHMTHOM TI0JIe HanpsikeHHOCThI0 H = 100 kA/M 1o okpykHOCTH paauycoM R = 10 cm.
Haiitu ckopocts v a-yactuusl. OTBer: 0,61 Mm/c.
Ha »snektpoH, ABWXKyIIUKACS B OJHOPOAHOM MAarHUTHOM Iojie MHAyKuuer B =2 Tn co
ckopocThio = 107 M/c nelictByer cuna F = 1,6 nH. Haiit yron Mexmy HarnpapieHUAMU
CKOpOCTH 1 MarHuTHOW nHaAykumnu. OrBer: 30°.
[lens cocToUT M3 MOCIENOBATENBLHO COCIMHEHHBIX CONMpOoTUBIEHUA R =1 OMm, KaTylIKu
uHAyKTUBHOCTH L = 1 I'H, nctounuka Toka u kiatoya. Kirou 3amkHyT. Uepes kakoe BpeMst
MOCJIe pa3MbIKaHUS KJF0Ya CHJIa TOKA B 1IeNW yMeHbIUTCs B 2 pa3za? OrBer: 0,693 c.
[lenb cocTOMT M3 TMOCHENAOBATENLHO COEAMHEHHBIX COMNPOTHUBICHUS, KaTyLIKH
MHAYKTUBHOCTH, MCTOYHMKA Toka M Kiaroda. Kirou 3amxnyt. Yepesz #=0,5 ¢ mnocne
pa3MbIKaHUs KJIIOYa CWJIa TOKa B Iend yMeHblmwiack 3 pasza. Onpenenutsb
CONpOTUBIEHUE R, eciii UHAYKTUBHOCTH L = 4,1 T'H. OTBeT: 9 OM.

BbluncnuTh SHEPrur0 MarHUTHOTO IOJIA cosieHouaa, coaepxkaimiero N = 1000 BUTKOB
nmpoBoAa, npu cuie Toka /=1A, ecaM MarHUTHBIA TOTOK 4YEpe3 €ro IMOIEpevyHoe
ceuenne @ = 0,1 mB6. OTBet: 0,05 [I:k.

HaliTh MHIyKTUBHOCTH MHPOBOJSALIETO KOHTYpa, €CJIM MAarHUTHBIM MOTOK 4Yepe3 HEero
yBenuuuBaercss Ha 0,02 BO B pesynbrare M3MeHEHHUs TOKa B KOHType ¢ 4 A o 8 A.
OtBer: 5 mI'H.

Ha nmytu cBeToBON BOJHBI, WIOyIIEW B BO3[yX€, MOCTABUJIM CTEKISHHYIO IUIACTUHKY
(mokazarenb mpeoMIIeHHs cTekia paBeH 1,5) tommuHoi 1 MM. Ha ckonbko m3MeHuTCS
onTHYECKas JAJIMHA MyTH, €CJIM BOJHA MaJaeT Ha IJIaCTUHKY HopMmaiibHO. OTBeT: 0,5 MM.
Haiitn Bce mnmmubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mkm), KOTOpble OyayT
MaKCHUMaJIbHO YCHWJIEHBI NPH ONTHYECKOH pPa3sHOCTH X0Aa HMHTep(EepHUPYIOLUIUX BOJIH,
paBHoil 1 Mmxm. OTBeT: 0,5 MKM.

Paccrosaue d mexay nByms mensmu B onbite FOHra paBHo 1mm, paccrosinue / ot mienei
a0 o9kpaHa 3 M. Ompenenuts AAUHY BOJHBI A, UCIIyCKaeMOH HCTOYHUKOM
MOHOXpPOMaTHUYECKOTO CBETa, €ClU HIMpUHA b MHTEPPEPEHLNOHHBIX TOJOC Ha JKpaHe
pasHa 1,5 mm. OTBeT: 0,5 MKM.

Ha mpuibnyto mienky (n = 1,3), Haxonsuiyrocs B BO3JAyXe, MalaeT HOPMaJbHO IYy4OK
myueit 6enoro cBera. [lpu kakoil HauMeHbIIEH TONIIMHE d TJICHKH OTPa’KEHHBIM CBET C
JUTMHOW BOJHBI A = (0,55 MKM OKa)Xe€TCSi MaKCUMaJbHO YCHUJICHHBIM B peE3yJIbTare
unrepdepeniuu’? Orser: 0,1 MKM.

Paccrosinue Ar;; Mexy BTOPBIM U NIEPBBIM TEMHBIM KOJblaMU HBIOTOHA B OTpaK€HHOM
ceere paBHO 1 MM. Omnpenenuth paccTossHUE Arp9 MEXIY HOECATBIM U JAEBSATHIM
konbiamu. OtBet: 0,39 Mm.

Ha mens mmpunoit a=0,05 MM magaer HopMalbHO MOHOXpoMaTHueckuil cser (A=0,6
MKM). OnipenenuTs (B rpagycax) yroj @ MeIy IepBOHa4YaIbHbIM HAlpaBICHUEM ITyuyKa
CBETa M HAIPABJICHUEM Ha YETBEPTYIO TEMHYIO TU(PaAKIIMOHHYIO0 TIosocy. OtBet: 2,75°.
CKOJIBKO IITPUXOB HA KAXKABIH MULIAMETP COACPKUT TU(PPAKIMOHHAS pEIIeTKa, €CIU
NpY HaOJIIOJICHUH B MOHOXPOMATH4eCKOM cBeTe (A=0,6MKM) MaKCUMYM IIATOTO TTOPSIKA
oTKJIOHEH Ha yrou ¢=18°7 Oret: 100.

JudpakuronHas pemerka coaepxkutr n =200 mrpuxoB Ha Imm. Ha pemerky mamaet
HOpPMaJIbHO MOHOXpoMatudeckuii cBeT (A = 0,6MkM). MakcHMyM Kakoro HaumOOJIBIIIETO
nopsiika aaet 3ta pemerka? Orsert: 8.
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CKOJBKO MITPUXOB Ha KKIBIA MUITUMETP COACPKHUT AUPPAKIIMOHHAS pEIIeTKa, €Clu
py HaONIOJIEHUH B MOHOXpomatudeckom cBere (A = 0,6 MKM) MakCUMyM TPEThETO
Nopsi/IKa OTKJIIOHEH Ha yrou ¢ = 21°7 Otset: 200.

[Ty4ok ecTecTBEHHOTO CBeTa, UAYIIUN B BOJIE, OTpakaeTcsl OT rpaHu anMaza (n = 2,42),
norpyxeHHoro B Boay (n = 1,33). Ilpu kakom yrine mnazeHuss o (B TIpagycax)
OTPaXEHHBIN CBET MOJHOCTBIO Mojsapu3oBan? OTeer: 61,2°.

VYron bprocrepa os, Ipy MaJeHUU CBETa U3 BO3/yXa Ha KPUCTAJIJI KAMEHHOM COJIM PaBeH
57°. OnpenenuTh CKOPOCTh CBETA B 3TOM Kpuctasie. OrBer: 194 Mwm/c.

[IpenenbHBI yron o MOJHOTO OTPaKEHUsl Iy4yKa CBETAa HA TPAaHMIE >KUIKOCTH C
BO3yXoM paBeH 43°. Onpenenuts yrou bprocrepa oe, (B rpaaycax) s MaeHus JIyda us3
BO3/lyXa Ha MOBEPXHOCTh 3TOM KUAKOCTU. OTBeT: =55°45".

VYron MexIy INIaBHBIMU IUIOCKOCTSAMH HOJsIpU3aTopa M aHanuszaropa cocrariser 30°.
Onpenenute U3MEHEHHE HMHTEHCUBHOCTH MPOILEIIIErO 4Yepe3 HUX CBETA, €CIM YIroil
MEXIy TJaBHBIMH IJIOCKOCTAMHU TOJSIpU3aTOpa W aHajau3aropa H3MeHuwscs a0 45°.
Ortser: 1,5.

Crenens nonspuzanuu P yactuuHo-nosnsgpuzoBaHHoro cseta pasHa 0,5. B ckonbko pa3
OTJIMYAETCsl MaKCHUMaJlbHAsi MHTEHCUBHOCTH CBETA MPOIyCKAaeMOI'0 Yepe3 aHaiIu3aTop, OT
MuHuManbHOU? OTBeT: 3.

OnpenenuTs TeMIiepaTypy, Mpyu KOTOPOW 3HEpreTuyeckasi CBETUMOCTh R abCOMIOTHO YepHOro
Tena paHa 10 kBr/m?. Otser: 648 K.

[ToTok sHEpruM, W3ITy4aeMblii M3 CMOTPOBOTO OKOIIKA IUIABWIBHOM Tieud, paBeH 34 BT.
OnpeeNnTh TeMIIepaTypy MedH, eI IOk OKOIIKa cocTaBisgeT 6 cm?. Orser: 1000 K.

Bo ckonbko pa3 Hal0 yBEMMUHUTH TEPMOANHAMUYECKYIO TeMIepaTypy aObCOMFOTHO YEPHOTO Tena,
4TOOBI €r0 SHEPreTUYECcKast CBETUMOCTb B3pocia B 16 pa3. OTBer: 2.

Ha xakyro umHy BOJNHBI MPUXOAWTCS MAaKCMMYM CHEKTPAIBHOM IUIOTHOCTU 3HEPIEeTUUYECKON
CBETUMOCTH a0COMIOTHO YepHoro Tesia npu Temreparype 0°C. Orser: 10,6 M.

Onpenenuth ATUHY BOJHBI cBeTa, oOmydaromero Qorokaronq ¢ paboTol BBIXOJA
A=2,15B, ecnmu MakcUMalbHAs KUHETHUYECKAsl YHEPTHS (HOTOIIEKTPOHOB Timax = 1 3B.
OrtBet: 400 ™.

Ha noBepxHocTh QorokaTona nmagaer MoHoxpomatuueckuit cseT (A =310 um). UToOsbI
MPEKPATUTh 3MUCCUIO DJIEKTPOHOB, HYKHO TPWIOKHUTH 3aJep>KUBAIOLIYI0 Pa3HOCTb
noteHimanoB U He meree 1,7 B. Onpenenuts paboty Beixoaa B 3B. Oter: 2,3 3B.

OIIK-1.2 [lpumeHsieT ecCTeCTBEHHOHAay4YyHble W  OOIICWH)XCHEPHBIC 3HAHUS, METOMbI
MaTEMaTHYECKOTO AaHaIu3a M MOJEIUPOBAHUS, TEOPETUYECKOIO0 U OIKCIIEPUMEHTAIBHOTO
UCCIIEJ0BaHNA B TPO(ECCHOHAIBHON e TEIbHOCTH

e

TunoBble TEOPETUYECCKHUEC BOIMPOCHI K IK3AaMEHY 110 JUCHUIIJINHE

IHoTeHIManbHOCTB 2IEKTPUUECKOro Nos. Pabora o nepeMerieHuto 3apsia B 2J1€KTPUIECKOM
nosie. [loTeHnManpHas sHEprusi B3aUMOJCHCTBHS SJIEKTPUUYECKUX 3aPsIIOB.

CBsI3p MEX1y ITOTEHIIMAJIOM U HANPSKEHHOCTBIO.

IIpumenenne teopeMsl l'aycca mid pacuera NIEKTPUUECKUX TOJEH, CO3AAHHBIX TOUYEYHBIM
3apsiIoM, PaBHOMEPHO 3apsHKEHHBIMHU TUIOCKOCTBIO, c(hepoit, HUTHIO, IWIHHIPOM, IIAPOM.
Brruncnenue noTeHnyana no HanpsyKeHHOCTH AIIEKTPUYECKOTO TTOJIS.

ONEeKTpUYECKUH MOMEHT aumois. TodedyHbl [OUIONb. DJIEKTPUYECKOE IOJI€ TOYEYHOTO
JUIONSL M €r0 pacdyeT Ha OCHOBE NPUHIMUIA CYNEPHO3HLIHU. DIEKTPUUYECKOE IO0JIE HAa OCU
JUIIONIS U B HAIIPABJIICHUH, IIEPIICHIUKYISIPHOM K OCH JUIIOJIS.

ONEeKTpUYECKUA JUMOIAb B OJAHOPOAHOM M HEOJHOPOJHOM O IEKTPUYECKOM  IIOJE.
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[ToTreHumanbHast YHEPrUs TUTIOIS.

JIMDIIEKTpUKY, TONSpU3ALMS AUDIEKTPUKOB. BEKTOp MONSPHU30BAHHOCTH. DJIEKTPUYECKOE
T10JIE BHYTPU AUDIIEKTPUKOB. J(UdIEKTpUYECKast BOCIPUUMUYHUBOCTD U IIPOHULIAEMOCTD.
VYcnoBust 1 BEKTOpa HAINPSIKEHHOCTH JJIEKTPUYECKOTO MOJS M BEKTOPA AJIEKTPUYECKOTO
CMELICHUS Ha TPAHUILIE IBYX JUNIEKTPUKOB.

CerHeTosNIeKTPHUKH, UX CBOMCTBA. JIM3IEKTpUYECKUIM THCTEPE3HC.

. KOHIIGHC&TOPBI, BUJIbI KOHJACHCATOPOB. 3Hepr U 3apAKCHHOTO IMPOBOAHHKA, KOHACHCATOPA.

DHeprus MEeKTpudeckoro nojst. O0beMHas TNIOTHOCTh YHEPTHUH.

Knaccuyeckue ONBITHI MO OOHApYKEHHIO M OOBSCHEHHIO MEXaHHW3Ma BO3HUKHOBEHUS
AIIEKTPUYECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTePUCTHKU
NIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHE HENPEPBIBHOCTH.
[Ipumenenne 3akoHa buno-Caapa-Jlammaca mig pacdyera MarHMTHOTO IO IPSIMOTO
IIPOBOJIHHKA C TOKOM, KPYTOBOT'O IIPOBOJHHUKA C TOKOM.

JletficTBre MarHuTHOTO Ha IBIOKyIUiics 3apsan. Cuna Jloperma. Dddexr Xomna.

IIpuMmeHeHne 3aKoHa MOJIHOTO TOKA /ISl pac4€Ta MarHUTHOTO I10JIsL COJIEHOU1A, TOPOUAAIIBHOM
KaTyLIKH.

Pabota 1o nepeMerieHuio NpoBOAHNKA U KOHTYpa ¢ TOKOM B MAarHUTHOM TIOJIE.

W3MeHeHune cuiibl TOKa MpU pa3MbIKaHWN/3aMbIKaHUU 1IETH, COAEpIKaIle HHIYKTUBHOCTb.
VYcnoBust A1 BEKTOPOB MHAYKIMHM M HAIMPSHDKEHHOCTHM MArHUTHOTO IOJIS HA TPAHUIIE JIBYX
MarHeTHKOB.

Hua-, napa-, peppo MarHeTUKU: OCHOBHBIC XapaKTEPUCTHKH.

JluBepreHuyst 1 poTop BEKTOpa MHAYKIIMKA MarHUTHOTO 1oJisd. BuxpeBoe anekrpudeckoe nosie,
TOK CMEILEHUS. DIIEKTPOMarHUTHOE TI0JIE.

VpaBHeHne  MakcBema Uil NEKTPOMAarHUTHOTO — IOJIA B MHTETPAJbHOM W
muddepeHnnanbHo Gpopmax.

JuddepeHnnanbHoe ypaBHEHHE OJIEKTPOMAarHUTHBIX KojeOaHuM, ero pemieHue. Bumabl
KoJie0aHUH U X XapaKTePUCTHKH.

VYpaBHEHHE BBIHYKJICHHBIX KoyneOanmii. Pe3oHanc TokoB u HampspkeHuid. [lonsitue o
IIEPEMEHHOM TOKE.

CrocoObl  HaOmioneHus  uHTepdepeHuuu  cBeta.  JIByxuydueBas — umHTepdepeHIus.
WntepdepeHiyst B TOHKHMX IUIEHKax. [lolockl paBHOrO HakjIOHAa W PaBHOM TOJIIMHBI.
WuTepdepomerpsi.

Merton 30u @penens. Judpakius Openernst Ha KPyJIOM OTBEPCTUH. 30HHAS MJIACTUHKA.
Hudpaxus OpayHrodepa Ha 1menu 1 MHOTUX menax. Judpakiuuonnas pemierka.
Hudpakus Ha npocTpaHcTBeHHOM pemetke. ®opmyna Bynbda-bparros. Paspematormas
CIOCOOHOCTh ONTHYECKUX TPUOOPOB.

DKCIepUMEHTAJIbHOE TOATBEP’KACHNUE KBAaHTOBBIX CBOMCTB CBeTa: BHEMIHUN (OTOI(DGEKT:
s dext KommnroHa.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT MOAMUCAH 3IEKTPOHHOWM NMOAMMUCHIO

3aBeaytowmin kadeapoit On3d
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