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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 npoGOOUMcs. 6 (hopme K3AMEHA 8 NePEeOM, 6MOPOM U
mpemvem 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 «HeyI0BJIEeTBOPUTEIbHO» BBICTABISETCS TAKXKE B Cllydae, €CJIM CTYIEHT 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 OHUEHOYHBIX MATEPHAJIOB 110 TUCLHHIVIHMHE

Ne Kountponupyemsie pazniensl Kon konTponupyemoit Bun, meron, hopma
/1 (TeMbI) JUCITUTUTHHBI KOMMETeHITH (Win e OLIEHOYHOT'O
YacTH) MEPOIPUATHS
1 2 3 4
Du3nuecKre OCHOBBI KJIACCUYECKON MEXaHUKU
1.1 BBenenune OIIK-3.1 SK3AMEH
OIIK-3.2
1.2 | KunemaTuka nocTynareiabHOro OIIK-3.1 OK3ameH
Y BPAIIATEJIbHOTO JBHKCHUS OIIK-3.2
1.3 | JluHaMuKa nocTynaTeabHOro U OIIK-3.1 OK3amMeH
BpAIIATEIHHOTO JIBUKECHUS OIIK-3.2
1.4 | 3akoHbI cOXpaHEHUs OIIK-3.1 DK3aMeH
OIIK-3.2
1.5 | OcHOBBI clieUaIBLHON TEOPUU OIIK-3.1 DK3aMeH
OTHOCHUTEIBbHOCTH OIIK-3.2
1.6 | Mexanndeckue KonebaHus OIIK-3.1 DKk3aMeH
OIIK-3.2
2 OCHOBBI MOJIEKYJISIPHOH (PH3UKH M TEPMOJTMHAMUKH
2.1 | OcHOBBI MOJIEKYJIAPHON (PUUKU OIIK-3.1 OK3ameH
OIIK-3.2
2.2 | OCHOBBI TEPMOIMHAMUKH OIIK-3.1 OK3amMeH
OIIK-3.2
3 DJIEKTPUYECTBO
3.1 | DnekrpocraTuka OIIK-3.1 DK3ameH
OIIK-3.2
3.2 | IIpOBOJIHMKHU U TUDJIEKTPUKU B OIIK-3.1 DOK3aMeH
AJIEKTPUUECKOM TOJIe OIIK-3.2
3.3 | IIoCTOSAHHBIN 2NEKTPUUECKUN OIIK-3.1 OK3ameH
TOK OIIK-3.2
4 DJIEKTPOMArHeTh3M
4.1 | MarnuTHOE MOJIE B BaKyyMe OIIK-3.1 OK3aMeH
OIIK-3.2
4.2 | MarautHoOe 1oJjie B BEIIECTBE OIIK-3.1 OK3aMeH
OIIK-3.2
4.3 | DnekTpoMarHuTHas UHAYKIUS OIIK-3.1 OK3aMeH
OIIK-3.2
4.4 | DreKTpoMarHuTHBIC KoJieOaHuUs OIIK-3.1 DK3ameH
OIIK-3.2
5 BouHbl 1 onTuka
5.1 | Bonnsl OIIK-3.1 DK3aMeH
OIIK-3.2
5.2 | OnTuka OIIK-3.1 OK3aMeH
OIIK-3.2
6 KBanToBas ¢uzuka
6.1 | KBanToBas onTuka OIIK-3.1 DK3ameH
OIIK-3.2
6.2 | KBanToBas MexaHuKa OIIK-3.1 DK3aMeH




OIIK-3.2
7 AToMHas ¥ saepHas Ghu3nKa
7.1 | ®usuka aToma OIIK-3.1 OKk3amMeH
OIIK-3.2
7.2 | DieMeHThI (GU3NKH TBEPOTO OIIK-3.1 DK3aMeH
TeJa OIIK-3.2
7.3 | SAnepnas pusuka OIIK-3.1 DK3aMeH
OIIK-3.2

4 TUIIOBBIE KOHTPOJIBHBIE 34A/TAHUA U HHBIE MATEPHAJIBI

4.1. lIpomesrncymounana ammecmauus é popme rxzamena (1 cemecmp)

Kon Pe3yabTarhl 0CBOEHHUSI 0OCHOBHOI 00pa30BaTe/IbHON MPOTrPaMMBbI
KOMIIeTeHIIUN Coaep:xaHue KOMNeTeHUH
OIIK-3 Crioco6eH MPUMEHSITh COOTBETCTBYIOMINN (PH3UKO-MaTEMaTHYECKHUHA

arrapar, METOJbl aHaJIn3a U MOACIIUPOBAHUA, TCOPECTHUICCKOTIO U
OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA IIPU PCIICHUN HpO(bCCCI/IOHaJ'IBHBIX
3aJa4

OIIK-3.1. TlpumMeHsieT COOTBETCTBYIOIMHA (U3MKO-MATEMAaTHUYECKUN  ammapaTr, METOJIbI
MOZCIIMPOBAHUA U TCOPCTUICCKOTO UCCIICAOBAHNS ITPU PCIICHUN HpO(pGCCI/IOHaHLHBIX 3aaa4

TunoBble TeOpeTHYECKHE BONMPOCHI K IK3aMeHY 0 IHCHHUILINHE

1. MarepuanbHas touka. Cucrema orcuera. Ilyts. Ilepememenue. CkopocTh U
YCKOPEHHE MaTepUabHOW TOUKH, UX MTPOEKIIUU HA KOOPAUHATHBIE OCH.

2. Bpamenue marepuaabHOM TOYKM BOKPYT HEMOJBMXKHOM OCH. YIIIOBask CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b  MEXKAY YIIOBBIMU U JIMHEHHBIMH  KHUHEMAaTHYE€CKUMU
XapaKTepUCTUKAMM.

3. I'paHuubl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukd. llepBbiii 3akoH HbroToHa.
Cuna, macca u umnyinsc. Bropoi 3akoH HploTOHAa Kak ypaBHEHHWE IBM)KEHHS. TpeTuil 3aKoH
Hprorona.

4. 3akoH BceMUPHOTo TAroteHus. Cuia TSHKECTH W Bec Tena. Ynpyrue cuiibl. Cuiibl
TpPEHUS.

5. KoHcepBaruBHBIE M JAWCCUIIATHBHBIE CUibl. [loTeHuumanbHast »Heprusd. Buabl
MOTEHUHANBHOMN dHepruu. [1oHas MexaHuyeckas SHeprus.

6. BHyTpeHHHE M BHENIHUE CHJIbl. 3aMKHYyTas CHCTeMa. 3aKOH COXPAHEHUs IMOJTHOMN
MexaHn4ecKou sHeprun. CBsi3b 3aKOHOB COXPAHEHUSI CO CBOMCTBAMHU MPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHUS UMITYJIbCA.

8.  MOMEHT cujIbl, MOMEHT UMITYJIbCA. 3AKOH COXPAaHEHUSI MOMEHTa UMITYJIbCa.

9. OCHOBHOW 3aKOH JMHAMHKHU BPAIIATEILHOTO IBUKECHUS.

10. MowmenT unepuuu, ero cBoiictBa. Teopema IllTeitnepa.

11. Ipuamun otHocutensHocTH [ammies. I[lpeoOpazoBanme [Manmumes. Knaccumueckas
TeopeMa CIOXKEHHUs CKopocTel. MIHBapraHTHOCTh 3aKOHOB HbIOTOHA B MHEPLIMAIIBHBIX CUCTEMAX
oTcyerTa.

12. Tlocrynarel JunmrteiiHa. [IpeoOpasoBanus JlopeHna. OTHOCHUTENBHOCTh MOHSTHS
OJHOBPEMEHHOCTU. OTHOCUTENBHOCTh JJIMH W IPOMEXKYTKOB BpemeHu. HHTepBanm Mexnay
COOBITHSIMHU.

13. PensaTuBUCTCKUI 3aKOH TpeoOpa3oBaHUS CKOPOCTH. PENSITUBUCTCKUN HMITYIIBC.
PensituBuCcTCKOE ypaBHEHHE NUHAMHUKHU. PENSITUBUCTCKUE BBIPAXKEHHUS I KUHETHYECKOW U
MOJTHOM 3HEpruu. B3auMocBs3b MacChl U SHEPTUH.



14. TlonsiTue O HeMHEpUUANbHBIX cucTemMax otcuera. Cunbl uHepuuu. [IpuHUUD
SKBHUBAJICHTHOCTH DWHILTEWHA.

15. Juddepennuansnoe ypaBHEHHE CBOOOTHBIX TapMOHUYECKHX KoleOaHUN H ero
pelieHue.

16. YpaBHeHHe 3aTyxalwomux KoleOaHwii M ero pemieHue. [lapaMeTpsl 3aTyxarommx
KoJIeOaHUH.

17. YpaBHeHUE BBIHYXIEHHBIX KOJI€OaHUH U ero pelieHue. SIBieHne pe3oHaHca.

18. Crartuctnueckuut " TePMOJAMHAMHUYECKHI METOJIBI HCCJICIOBAaHMS.
TepmonnnamMuyeckue mapameTpbl. PaBHOBECHBIE COCTOSHHS U MPOILECCHI, UX U300pakeHHe Ha
TEPMOJMHAMUYECKUX THarpaMmax COCTOSTHUSI.

19. Uneanpubiii ra3. [laBneHue wupaeanbHoro rasza. BbIBog OCHOBHOIO ypaBHEHUS
MoJiekyasipHo-KuHeTnueckoil reopun (MKT) uneansHoro rasa.

20. Cpennsis KUHETHYECKas DSHEPrusi MOJIEKYJl HJealbHOro Tas3a. MomnekynaspHo-
KHHETHYECKOE TOJIKOBaHHUE a0CONIOTHOM Temmeparypbl. Yuciao cremeHeil cBoOOAbl MOJICKYIIHI.
3aKoH paBHOMEPHOTO pacTpeAesieHUs] JHEPTHH M0 CTETIEHSM CBOOOIBI MOJICKYIL.

21. OcHOBHOE YypaBHEHHE COCTOSHUSA HIeanbHOTO Traza (ypaBHeHue Kiameipona-
Menneneesa). M3onponeccsl.

22. 3akoH MakcBesmia il pacupenesieHus MOJIEKYJl MJICIbHOTO ra3a mo CKOpOCTSIM U
SHEPrUusiM. XapaKTepHbIE CKOPOCTH JABUKEHHS MOJIEKYJI UCaTbHOTO rasa.

23. TlpuHnun nerambHOTO paBHOBecHs. bapomerpuueckas gopmyna. 3akon boibsiiMana
JUISL pacripe/ieNIeHHsI YaCTUIl BO BHEITHEM MTOTEHIIUATBHOM II0JIE.

24. Pabora mpu HU3MEHEHHH OO0bEeMa, KOJUYECTBO TEIUIOThl, BHYTPEHHSISI HSHEpPrHs
uaeanbHOro rasza. IlepBoe Havano TEPMOAMHAMMKHU, €r0 IPUMEHEHUE K u3ompoleccaM. Bropoe
Havasio TePMOJTUHAMUKH.

Tunosble 3a1a4M N0 JUCHUILINHE
1. JIBIKEHUE MaTEPHAILHOM TOUKH 33/1aH0 ypaBHeHueM x=At+Br, rne A =4 m/c, B=-0,05
M/c’. OnpesenuTh KOOPAMHATy B MOMEHT BPEMEHH, B KOTOPBI CKOPOCTH V TOUKH PaBHA HYJIIO.
Ortser: 80 m.
2. JIBYKEHHME MaTEPUAIbHOM TOUKHU 3aJaH0 ypaBHeHneM x=At+Bt, tne A = 4 m/c, B=-0,05
M/c’. OnpeIeNuTh YCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOYKH PaBHA HYJIIO.
Otser: -0,10 m/c.
3. JluneiiHast CKOpPOCTH V| TOYEK Ha OKPY)KHOCTH Bpalllalollerocs AMcKa paBHa 3 M/C.
Touku, pacmnonoxxennbie Ha AR=10 cM Onrke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
Onpenenuts yrioByro CKOpOCTh BpamieHus aucka. Orser: 10 paa/c.

4. JlucKk Bpamaercs coriacHo ypasHenmioo ¢ =A+Bt+Cr, tne A=1pan, B=-2pan/c,
C=0,5 paxg/c’. Haiitu yrioBoe yCKOpeHHE B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 paa/c.

5. JIucK BpamaeTcs COIIacHO ypaBHeHuio ¢ = A+Bt+Cr, rme A=1pan, B= 12 pan/c,
C=-1pan/c’. B xakoii MOMEHT BPEMEHHU YIJIOBask CKOPOCTh JUCKa OyjeT paBHa Hy0? OTBeT:
2c.

6. HaiiTn MOMEHT MHEepIUH MOJI0T0 HUIMHPA MACCOM 2 KT U PauycoM 5 CM OTHOCUTEIIBHO
ero ocu cummetpuu. Oteer: 0,005 Kr-m%

7. Haiith MoMeHT MHepiuM Iapa Maccoil 5 Kr u paauycoM 10 cM OTHOCHUTENBHO OCH,
npoxodIei uepes ero nentp mace. Orser: 0,02 kr-m%

8. Haiitn momenT nHepuuu nucka maccoi 0,5 xr u pagmycoM 20 cM OTHOCHTEIBHO OCH
HEPIEHANKYISPHOM K INIOCKOCTH JMCKA ¥ Mpoxosmiei uepes ero uentp. Orser: 0,01 kr-m>.

9. HaliTh MOMEHT MHEpUUHM CTEp)KHSA Maccoll 5 Kr M JUIMHOM 1,2 M OTHOCHUTEIBHO OCHU
HEPIEHMKYIAPHON K CTEPIKHIO ¥ IIPOXOAAMIEH uepe3 ero cepeauny. OTer: 0,6 Kr-m>.

10.  HaiiTu MOMEHT HWHEpLUMHU CIUIOIIHOTO IWJIMHApPAa Maccoll 2 KI M paguycoM S cM
OTHOCHTENBHO €ro ocu cummerpur. OrBer: 0,025 Kr-m>.

11. Haiith MOMeHT MHepuuM cTepKHSA Maccoll 1,5 Kr u anuHOW 1 M OTHOCHTENBHO OCH

NEPIEHMKYIAPHON K CTEPIKHIO ¥ POXOAAMIEH uepe3 ero koner. Oteer: 0,5 kr-m?’.



12. BepeBka paspeiBaeTcs NpU NOJBELIMBAaHMM K HEMl Tenma Mmaccod 36 kr. Teno kakoi
HaubOJIbIIEH MAaCChl MOYKHO TTIOJHAMATh Ha DTOH BEPEBKe ¢ yckopeHneM 2 mM/c*? OrTser: 30 Kr.

13. Teno cockanb3bIBaeT MO INIAAKON NOBEPXHOCTH, cocTaBistoLeil yrosn 30° ¢ ropu30HTOM.
Haiitu yckopenue tena. OtBer: 5 m/c?.
14. C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CHJION HY’KHO NPHKUMATh TEJIO MAaccoM 2 KI K

BEPTUKAILHON cTeHe, 4yToObl OoHO He ymano? KoaddummeHT TpeHHus MeXay MOBEPXHOCTHIO
cteHsl ¥ TenoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. Haiftu cuiy conmpoTHUBIEHUS BO31yXa,
cunTag ee nocrosguHoii. OtTBet: 0,25 H.
16. MaxoBuK B BUJE UWIUHIApa Maccod 5 kr u paguycom 20 cm 3a 4 ¢ OT Havaia

PaBHOYCKOPEHHOTO BpalleHus AOCTUT yacToThl 10 00/c. HaiiTu MOMEHT cuil, IeHCTBYIOUIMX Ha
maxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuii ogHOpOHBIN cTepkeHb JuMHOM 50 cm u maccoit 400 r Bpamaercs ¢ yrioBbIM
YCKOPEHHEM 3 pas/c’ OKONO OCH, NPOXOAAIIEH MEPHEHAMKYJIAPHO CTEPKHIO YEpPe3 €ro
cepenuny. Onpenennuts Bpamaromuii MoMeHT. OtBet: 25 MmH-Mm.

18. [Tynst et co ckopocThio 800 M/c, Bpalasich OKOJI0 MTPO0IBHOM ocu ¢ yacTotoit 3000 06/
c. IlpyauMas mymo 3a LWIMHAPUK JUaMETPOM 8 MM, ONPEAEIUTh KAKYH0 IO KUHETHMYECKOU
SHEPIHH TeJa COCTABIISICT KMHETHYECKast sHeprus BpaieHus. OrTeet: 0,44 %.

19.  Ilon nmeiicTBHEM MOCTOSHHOW CHJIBI BaroHeTKa MpHoOpena cKopocTh 2 m/c. OnpeaenuTsb
paboty A cuibl, eciii Macca Baronetku paBHa 400 kr. OrBet: 800 JI:x.
20. Manenpkuii mapuk maccoi 100 r gBHXKETCS B TOPHU30HTAJIBHOM IJIOCKOCTH Ha HUTHU

mHoit 40 cMm. Kakyio paboTy HyXHO COBEpPIINTb, YTOOBI YBEIMUYUTH YIJIOBYIO CKOPOCTh
mapuka ¢ 20 pag/c 1o 25 pan/c? Orer: 18 k.

21. OnpenenuTh JIMHEHHYIO CKOPOCTh TIEHTPA TOJIOTO IIMHIPA, CKATUBILIETOCSI 0€3 CKOJIBKEHHS C
HAKJIOHHOM IIOCKOCTH C BEICOTHI 1,6 M. OTBeT: 4 M/c.
22. OpHOpPOAHBIH UWIMHIAP KaTUTCs 0e3 MpOCKaIb3bIBAHUA 10 TOPU3OHTAIBHOU

MOBEPXHOCTH CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJTHATHCS IO HAKIOHHOM
mrockoctu? OtBet: 0,3 M.

23. Chapsn maccbl 50 Kr, JIETSAIIUMH TOPU3OHTAIBHO co ckopocThio 800 m/c, momanaer B
mwiargopMy ¢ MecKoM M 3acTpeBaeT B HeM. HaliTm ckopocTh miatdopmbl Mocie MonagaHus
cHapsaa, eciau ee Macca 16 1. OTBert: 2,5 m/c.

24. [To ropu3oHTaIBHBIM peNbcaM co cKopocThio 20 km/4 aBmxkercs matdopma maccsl 200
kr. Ha Hee BepTuKanbHO MajaeT KaMeHb Macchl 50 Kr u aBmxkercs BMecte ¢ miaatdopmoil. C
KaKo# CKOPOCTBIO TOcHe 3Toro nBrmkeTcs miatgopma? OTBer: 16 km/4.

25.  Ilmatdopma B Buae Iucka Maccoil 4 Kr U paguycoM 12 cM Bpamaercs 1o MHEpIHUU
BOKPYTI' BEpTUKaJIbHOW OcHU. BO CKONBKO pa3 yMEHBIIMTCS YacTOTa BpallleHUs, €Clid Ha Hee
MI0JIO’KUTB KoJbLlo Maccol 1 kr u paguycom 10 cm? OTser: 1,35.

26. Touka coBepraeT rapMoHHYECKUE KoeOaHust 1Mo 3akoHy X = Acos(wt+qo), Tie A=3 cM,
a ® =2 ¢'. HallTu MakcuMaibHyI0 CKOPOCTh ToukH. OTBeT: 6 cM/C.

27. Touka coBepiaeT rapMoHHYECKUE KoeOaHus 1Mo 3akoHy X = Acos(wt+qo), Tie A=5 cM,
a ® =2 ¢’'. Haiitn MmakcumanbHoe yckopenue touku. Orser: 20 cm/c’.

28. Haiitu mnepuwon konmebanuit  (U3MUECKOTO MAaATHHUKA, TMPEACTABISAIONEro Cco0oM

OJTHOPOJIHBIM cTepkeHb UIMHONM 60 cM, BpallarolUiicss BOKPYr TOPU30HTAJIBHOM OCH,
MPOXOJIAIIEH yepe3 ouH U3 ero kouuos. Orser: 1,26 c.

29. Haiitu mnepuon KoneOaHuil (U3UUECKOTO MAATHUKA, MPEACTABISAIONIETO COOO0M
OJTHOPOJHBIN AUCK paguycoM 30 cM, BpaIaOIHNCS BOKPYT TOPU3OHTAIBHON OCH, MPOXOIAIIECH
yepes kpail aucka. Orser: 1,33 c.

30. bamnon BMectumMocThIO 20 J1 COAEPAKUT yIiIeKUCIbIA ra3 Maccoid 500 T moa AaBICHUEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.
31. Kaxoii 06beM 3aHHMaeT uaealbHbli ra3, coaepkanuii | kMosb BeriecTBa Ipu J1aBICHUN

1 MIIa u Temnepatype 400 K? OrBer: 3,3 m>.



32. bannon BmMectuMocThIO 12 71 comepkutT yriaekucnbsii ras. JlaBnenue rasa pasHo 1 Mlla,
temmepatypa 300 K. Onpenenuts maccy rasza B 6amione. OrBer: 212 r.

33. B Oannone BMecTUMOCTBIO 25 11 HaxoauTcst Bojopon npu Temmeparype 290 K. ITocne
TOTO KaK 4YacTh BOJIOPOJia M3PACXOJ0BaliK, JaBlieHWe B OammoHe moHm3miock Ha 0,4 MIla.
Onpenenute Maccy U3pacxofoBaHHOro Bopopoaa. Orser: 8,3 r.

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

3s. Kakoe kommuecTBO TemnoTsl norpedyeTcs, uToObl Harpetb 1 Moinb azora Ha 300 K mpu
mocTostHHOM 00beme? OTBeT: 6,23 KJIK.

36. Ha ckonbko wu3MeHWIach BHYTPEHHSS DSHEpPrusl BOJISHOIO Mapa, €CIW TPH €ro
n300apUYECKOM CHKaTHH BHEIIHUE CHJIbI COBEpIIMIN paboTy paBHyto 10 k/[x? OTBet: 30 K/[x.
37. [Ipu kakoMm JaBJICHUH MPOUCXOIUIO U300aPHOE paCITUPEHUE a30Ta, €CJIM HA YBEITUUCHUE
ero oovema Ha 12 11 ObII0 3aTpadeHo KoJauuecTBO TermoThl paBHoe 21 k/x? OrBer: 500 kIla.
38. Kakoe xonmu4ecTBO TEIIIOTH ObLIO 3aTpaueHO Ha HarpeB Ieiius NMPU MOCTOSSHHOM 00beMe
V=20 71, ecu ero gasnenue Bo3pocio Ha 400 kIIa? OrTeer: 12 k/[x.

39. Kakoe xonmuuecTBo TernoTel motpedyeTcs, 4ToObl HarpeTh 8§ Moisb Bojgoposaa Ha 100 K
IIpH NOCTOSIHHOM JaBineHun? Orset: 23,3 kK.

40. [Ipn m3oxopHOM HarpeBe 1 Mo renust Temmeparypa yBenuuuBaercss B 3 pasza. Haiitu
npupatienue saTpormu. OrBer: 13,7 JIx/K.

OIIK-3.2 [TpuMeHsieT COOTBETCTBYIOMIMN (DPU3MKO-MaTeMaTHYECKH ammapar, MeTO/Ibl aHaju3a
1 KCIEPUMEHTAIIBHOTO UCCIIEJIOBAHUS NP PELIeHUH MpodecCHoHaNbHBIX 3aa4

Tunosble TeopeTHyeckre BONPOCHI K IK3aMeHY I10 TMCHUIJIHMHE

1. BrpluucneHne NpoHAEHHOIO MyTH NPU HEPABHOMEPHOM JIBM)KEHHH MaTepHalbHON
TOYKHU.

2. llentp wMmacc. VYpaBHeHue JBWXKEHHMS LeHTpa Macc. (Cucrema IeHTpa Macc.
PeaxTnBHOE ABIKEHME.

3. KpuBonuHelHOE OBMXEHHE MATEpUAIbHOW TOUKH. TaHreHLIMaabHOE M HOPMAJIBHOE
YCKOpPEHHE.

4. BbIBOJ MOMEHTOB MHEPLMH CTEPXKHSA, IWINHAPA, I1apa.

5. PaOora cuibl u MoutHOCTh. KuHEeTHYECKast SHEPTHS TOCTYATEIbHOTO BUKECHMUS.

6. Kunernueckas »sHeprus Tela, BpALIAIOIIETOCs BOKPYTI HEMOABM)KHOM  OCH.
Kunernyeckast 3Heprust pu MmIOCKOM JABHKEHUU.

7. Cobonusie ocu. I'mpockon. Ipereccus rupockona.

8. IlpyxuHHBIN, GU3NYECKUN U MATEMATUUECKUN MasTHUKU. DHEPTUsi TApMOHUYECKOTO
OCLWJUIATOPA.

9. CroxeHre OIUHAKOBO HAIMPABJICHHBIX U B3aUMHO MEPIEHAUKYISIPHBIX KoleOaHUH.

10. DxcnepuMeHTaIbHOE MOATBEPKIEHUE pacnpeneneHus Makcsenna: onsITel [lTepHa
u Jlammepra.

11. Cpennee 4YHCIO CTOJIKHOBEHHWH, CpeAHsAs JulMHA cBoOoxHOro mpolera U
3¢ dEeKTUBHBIN TUaMeTp MOJIEKYII.

12. AnuaGatHblil iporiece, ypaBHeHue [lyaccona.

13. TenmoeMKkoCTh WHACANBHOIO Ta3a TMpU H3OMpolLeccax. YpaBHeHHE Maliepa.
Krnaccuueckast MOJIEKYJISIpHO-KMHETUYECKAs TEOPHsI TEIUIOEMKOCTH HJIEAlbHOIO raza U ee
OTPAaHUYEHHOCTb.

14. Kpyrogoii mpouecc (umki). TeroBble aBUTAaTeNN U XOMoawibHble MamuHbl. KITJ]
ujeabHOM TeroBoil MmamuHel. [{ukn Kapho.

15. DHTponus ueanbHOro rasa npu oOpaTMMbIX U HEOOpaTUMBIX mpoleccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHHUE SHTPOHH. TepMoauHaMUKa HEOOPAaTUMBIX MPOIIECCOB.



4.2. IIpomerncymounana ammecmauus é popme rxzamena (2 cemecmp)

Kon Pe3yabTarhl 0CBOEHHUSI 0OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMBbI
KOMIIeTeHIIUN Coaep:xaHue KOMNeTeHUH
OIIK-3 Crioco6eH MPUMEHSTh COOTBETCTBYIOIMINN (PH3UKO-MaTEMaTHYECKHUMA

amnmnapar, METOAbI aHAJIM3a U MOACIUPOBAHHNA, TCOPCTUICCKOTO U
OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA IIPU PCIICHUN HpO(bCCCI/IOHaJ'IBHBIX
3aJa4

OIIK-3.1. TlpumMeHsieT COOTBETCTBYIOIMA (U3MKO-MATEMAaTHUYECKUN  armapaTr, METOJIbI
MOZCIIMPOBAHUA U TCOPCTUICCKOTO UCCIICAOBAHUS ITPU PCIICHUN HpO(pGCCI/IOHaJILHBIX 3aaa4y

Tunosbie TeopeTHYeCKHe BONPOCHI K IK3aMEHY 110 M CIHUILIMHE

1.  DNeKTpUYECKHI 3apsi U €ero CBOMCTBA. 3aKOH COXpaHEHHMs 3apsaa. BzaumoneiictBue
3apsaoB. 3akoH KynoHa.

2. DIEKTpOCTAaTUYECKOE TMOJ€, BEKTOp HaNpsbKeHHOCTH. [IpuHuumn cynepno3unuuu
ANIEKTPUUECKUX I10JIEH U €T0 IPUMEHEHHUE AJIs pacyeTa MoJisd, CO31aHHOIO CUCTEMOMN 3apsI0B.

3. IloTok BekTOpa HaNpsHKEHHOCTH AJIeKTpuueckoro mnoss. Teopema [aycca s
ANIEKTPUUECKOTO MOJISI B BAKYyME.

4. Teopema 0 HUPKYJISALNUH BEKTOPA HANIPSKEHHOCTH dJIEKTprUyecKkoro nois. [lorenuan
I10JI51 TOYEYHOT'0 3apsija.

5. CBobOomHbIe W CBsI3aHHBIC 3apsAnbl. BekTop anekTpudeckoro cmenieHus. Teopema
I"aycca as1s aneKTprUYecKoro Mo B JU3JIEKTPUKE.

6. [wonexkTpuku, nonsApu3anMs  IWANIEKTPUKOB.  Bekrop  mosisipu30BaHHOCTH.
ONEeKTpUYECKOE TI0J€ BHYTPH JUAJIEKTPUKOB. JludnexkTpuueckass BOCHPUMMYUBOCTH U
MIPOHHUILIAEMOCTb.

7. Pacnpenenenue 3apsna B NPOBOAHUKE.  ODJIEKTPOCTAaTUYECKas  MHIYKLUS.
DNeKTpUYeCcKasi EMKOCTh YEAMHEHHOTO MPOBOJHUKA, 2-X MPOBOJHUKOB.

8. OnextpoiaBmxyuas cuia. 3akoH OMa U CONPOTHUBIIEHUE NTPOBOJAHUKOB. 3akoH OMa B
WHTErpaibHON U AuddepenmansHoi hopmax. 3akoH OMa 111 HEOTHOPOTHOTO YUacTKa IETH.

9.  MouHocts TOKa. 3akoH JDxkoynsa-JleHnma B uHTerpanbHOW W auddepeHnnanbHOMl
dhopmax.

10. BexTop MarHuTHOM MHAYKLMU. MAarHuTHOE 110JIe PABHOMEPHO ABUXKYILErOCs 3apsiaa.
3akoH buo-Casapa-Jlamnaca.

11. B3aumopeilicTBHE TPOBOIHUKOB C TOKOM. 3aKOH AmIepa.

12. Teopema 0 HMPKYJISLUU BEKTOPA HHIYKIIMM MATHUTHOTO NOJIS. 3aAKOH MTOJIHOTO TOKA.

13. Tlorokx Bekropa MarHMUTHOM MHAyKuuu. Teopema l'aycca Ui BEeKTOpa MHIYKLHH
MarHuTHOro noisi. KoHtyp ¢ TOkoM B OTHOPOAHOM M HEOJTHOPOAHOM MAarHUTHOM IIOJI€.

14. SIBnenue IEKTPOMArHUTHOU MHIYKIUU. OnsIThI @apanes. 3aKoH
aneKkTpoMarHuTHOM uHAYKuU. [IpaBuno Jlenua. DnekTponBuxyias cuia UHAyKuuu. [lomHbii
MAarHuTHbIN NOTOK. Toku Dyko.

15. SBnenue camomHaykuuu. MuayktuBHOCTh. JOJIC camoumHaykuuu. MHAYKTUBHOCTH
COJIEHOUA.

16. Bzanmuas uHAykuus. B3auMHas HMHIYKTHUBHOCTb. OJHEPIHsl KOHTYpa C TOKOM.
[ImoTHOCTH 3HEpPrUH.

17. HamaramuueHHocTh. TOKM HaMarHu4uBaHUsA. BEKTOp HanpsyKEHHOCTH MarHUTHOTO
nosisi. Teopema 0 UPKYJIALNMN BEKTOPA HANPSKEHHOCTU MarHUTHOTO TOJIS.

18. VYpaBHeHume MakcBemna sl DJIEKTPOMATHUTHOTO TIOJS B HHTETPajJbHOM U
middeperunanbHoi Gpopmax.



19. uddepennmansHoe ypaBHEHHE DIIEKTPOMATHUTHBIX KOJEOaHUM, €ro pelleHue.
Bunel konebaHuit U X XapaKTEPUCTUKH.

20. YpaBHEHHUE BBIHYXJICHHBIX KosieOaHuil. Pe3oHaHc TokoB U HampspkeHuit. [lonstue o
MEPEMEHHOM TOKE.

Tunosble 3a1a4M N0 IMCHUILVINHE
1. Haiitu paccrosiHe MEXIy JBYMsI TOUEUHBIMU SJIEKTPUUECKUMU 3apsilaMi, €ClId U3BECTHO,
YTO MPU YMEHBIIEHUHU 3TOr0 paccToAHUs Ha 50 cM cuja B3aUMOJEHCTBUSI YBEIUYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammuyeckoit cepe pammycom 15 cm Haxomutcs 3apsa O = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ AIEKTPOCTaTUYECKOro Mojis Ha paccTosHud » = 10 cM oT ueHTpa chepsl.
OrtBert: 0.
3. Ha merammuueckoit cdepe paamycom 15 cm Haxomutes 3apsa Q = 2 HKin. Omnpenenutsb
HANPSDKEHHOCTD E 3JIEKTPOCTATUYECKOro Mot Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha wmeramnmmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 wKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuM r = 20 ¢cM OT 1eHTpa cgepsl.
OtBet: 450 B/m.
5. Merammuueckuii map paguycoM 5 cMm Hecet 3apsan Q = 10 uKi. Onpeaenuts nmoTeHIman @
AIEKTPOCTATUYECKOIO MO Ha moBepxHOCTH mapa. Orser: 1800 B.
6. JIBe KOHIIEHTPUYECKHE METAITMYECKUE 3apsDKeHHBIC cepbl paauycamMu Ry =6 cMm u R, = 10
CM HecyT cooTBeTcTBEeHHO 3apsaanpl O = 1 HKn u O, = -0,5 uKun. Halitu HanpsskeHHOCTH £ 10 B
TOUKe, OTCTOSIIEH OT IeHTpa cep Ha paccTosHue 1 = 5 cM. OTBet: 0.
7. DnekTpudeckoe IIoJie CO3[AaHO JABYMS OECKOHEUYHBIMHM MapalljieIbHBIMU TUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeleeHHblii 1m0 riomanu 3apsa = 1 uKin/m®. Onpenenuts
HanpspkeHHocTh E nons mexay ninactuHamu. OrBer: 0.
8. DiexkTpuueckoe IoJie CO3AaHO JBYMsI OECKOHEYHBIMH NapaljiebHbIMU IUIACTUHAMH,
HECYLIMMH PAaBHOMEPHO paclpeeNeHHblii 1m0 miomanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspbkeHHocTh E nons BHe miactud. OTBer: 113 B/m.
9. TloTeHuMan 3JEKTPUYECKOTO IMOJIS, CO3aBAEMOTIO CHCTEMOM 3apsIoB, UMEET BUI ¢ = a(x’-
y’), tne a=1B/M’. Haiitu MOLylb HANPSHKEHHOCTH O3JIEKTPUYECKOTO MOJsA B TOYKE C
koopauHatamu x = 1 M, y = 0,5 m. OtBet npuBectu B cucteme CU u OKpyriauTh ¢ TOYHOCTBIO 10
nByXx mudp mnocnie 3ansatoit. [OTBeT: 2,24 B/m.
10. [Ba Toueunsix 3apsga +7,5 uKn u —14,7 uKn pacnosnoxxensl Ha paccTossHud 5 cM. Haitu
HaIPSKEHHOCTh 3JIEKTPUYECKOTO MOJIs B TOUKE, HAXOAUIEHCS Ha PACCTOSIHUU 3 CM OT MEPBOIO
u 4 cM ot Broporo 3apsaa. Orser: 112 kB/m.
11. OnpenenuTe HaNpsYKEHHOCTb AIEKTPUYECKOIO IIOJII B TOYKE, DPACIIOIOXEHHON BIOJb
npsiMoi, coenunsitoment 3apsiabl +10 1K u +8 uKn u Haxogsumieiics Ha paccrossHuu 12 cm oT
IepBoro u 8 cM oT BTOpOro 3apsana. Paccrosnue mexay 3apsaamu 20 cm. OTset: 5000 B/m.
12. B BepmmHax KBajpara cO CTOPOHOM 5 CM HAXOJSATCS OJIMHAKOBBIC MOJIOKUTEIBHBIC 3aPsi/IbI
2 uKu1. Onpenennuts HaIPsPKEHHOCTD AIEKTPUYECKOT0 MOJIs B LIEHTpe kBaapaTta. Otser: (.
13. Paccrosinue [ mexnay 3apsaamu O=+2 uKn qunosns pasHo 10 cm. Haittu moteHuman ¢ moms
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajdeHHON Ha =10 cM Kak OT IepBOro, Tak U OT BTOPOTO 3aps/a.
Otser: 0.
14. lunons ¢ 2JeKTpuUeCKUM MoOMeHTOM p =75 nKia'M CBOOOJHO yCTaHaBIMBAaETCS B
OJIHOPOJTHOM DJJICKTPUYECKOM I10jie HampsokeHHOCThIo E = 80 kB/M. Bwruuciaute pabdoty A4,
HEOOXOAUMYIO JJIS TOTO, YTOOBI IOBEPHYTH AMUIOIbL Ha yroi o = 90°. OrBeT: 6 MK/ K.
15. Onpenenuth, TpU Kakod HANPSHDKEHHOCTH FE CpelHEro MAakKpOCKONMYECKOro TMOojs B
NURJIEKTPHKE (€=3) MOJIAPU30BAHHOCTD P JIOCTHIHET 3Ha4eHus, pasHoro 200 MxKi/m>. OTBert:



11,3 MB/m.

16. Haiitu paanyc BHemHel oOkIanku R, BO3AYIIHOTO CepruIecKoro KOHIECHCATOpa eMKOCThIO
C =4 nud, ecnu paanyc BHyTpeHHEW oOknanku R, =2 cm. OTBert: 4,5 cMm.

17. Haittu pamuyc R, BHyTpeHHEH o0OKiIanku chepudeckoro KOHACHCATOpa EMKOCTHIO
C =3,3 nd, ecnu paguyc BHEMHENH R, = 3 oM, AMANIEeKTpHK — mapaduH (¢ = 2)? OTBet: 1 M.

18. OnpenenuTs 3JIEKTPOEMKOCTh LMIMHAPUYECKOIO BO3AYIIHOTO KOHAEHCAaTOpa JUIMHOMN
/=10 cMm, ¢ panuycamu 00knanok Ry =1 cm u R, =2 cm. OtBet: 8 nd.

19. Tpu onMHAKOBBIX KOHACHCATOpPA COSAWHEHBI TMOCienoBareabHO. EMKOCTh Takoit Oatapeun
C =100 n¢d. Onpeaenutb €MKOCTh OaTaper KOHIEHCATOPOB, IOCJIE TOTrO, KaK OJWH W3 HHX
3anoaHuIH napadguaoMm (¢ =2). Oret: 120 nd.

20. IInockuii BO3MyIIHBIM KOHIEHCATOP AeKTpoeMKocThio C = 1,11 H® 3apsikeH 10 pazHOCTH
noreHuuanos U =300 B. Ilocie OTKiIO4EHHSs OT HCTOYHMKA TOKA PpACCTOSHUE MEXKAY
oOKJIaKaMU KOHJeHCaTopa ObUIO yBelIH4yeHo B 5 pa3. Ompenenuts paboTy 4 BHEIIHUX CHJI 110
pasnBrxkeHnio 00kIanok. Oreet: 0,2 mx.

21. Cuna TOKa B MIPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt ,roe k=0,5 Alc.
Haiitn 3apsaa ¢, mpoTekaromuii 4epe3 IMONEPEeYHOE CEYeHUEe IPOBOJHMKA 3a BpeMsa 7= 1 c.
OtBer: 0,25 K.

22. AxkymynsTop ¢ BHyTpeHHHM conpotuBieHueM 0,080m npu Toke 4A OTAAET BO BHEUIHIOKO
uenb 8BT. Kakyto MOIIIHOCTH OTAACT OH BO BHEIIHIOKO 1ienb Ipu Toke 6A? OTBer: 11 BT.

23. K ucrounuky toka ¢ DJIC £=1,5 B npucoenunmm karymky ¢ conporusieaueM R=0,1 Om.
Amnepmerp nokaszan cuiay Toka, paBHyro /;=0,5 A. Korga x MCTOYHMKY TOKa MPUCOEIMHHIIN
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.

24. Ilpu cune Toka [,=3 A BO BHEIIHEH LIENU aKKyMYJISITOpA BbIAENSIETCS MOIIHOCTL P1=18 BT,
npu cuie toka L=1A - coorBerctBeHHO P,=10BT. Onpenenuts BHYTpEHHEE COMPOTUBIICHUE 7
Oarapen. OTBeT: 20 OM.

25. III0THOCT, TOKA B MEIHOM NPOBOAHMKE paBHa 2 A/mm’. Haiitm HanpsykeHHOCTDH
AJIEKTPUYECKOTO TOJISI B MPOBOJHHKE. Y AenbHOE compoTtuBieHue meau 17 HOm'M. OtBer:
34 mB/m.

26. [lo mpsMomy OECKOHEYHO [IMHHOMY IPOBOJHHMKY TedueT Tok S50 A. Omnpenenuthb
MAarHuTHYK0 WHIYKIUIO B TOYKE, YJAJE€HHOM Ha paccTostHue 5 c¢M OT mpoBoAHHKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyCc TOHKOTO KOJIblLia, IO KOTOpoMy TeueT TOK 30 A, eciii HanpsiKeHHOCTb
MarHUTHOTO MOJIA B IIEHTpe Koiblia paBHa 2 A/mM? OTBeT: 7,5 M.

28. Kaxoii TOK Te4eT 1o NpIMOMY OECKOHEYHO UIMHHOMY ITPOBOJIHUKY, €CJIM Ha paccTostHuu 10
CM OT Hero MarHuTHast uHIykuus pasHa 20 MxTn? Otert: 10A.

29. Kakoli Tok uzier o ToHKOMy KoJiblly paauyca 10 cM, ecinu HHIYKIMSI MarHUTHOTO TOJIs B
neHTpe kosbiia pasHa 100 mxTn? OTBet: 16 A.

30. [IBa IIMHHBIX NapaJUIeIbHBIX MPOBOJA HAXOMATCA HAa PACCTOSHUU ¥ =5 CM OOUH OT
npyroro. [1o mpoBoiam TeKyT B IPOTUBOMOJIOKHBIX HAMPABICHUIX OAMHAKOBBIE TOKM [ = 10 A
Kaxaplii. HailTu HanpsikeHHOCTh /H MarHUTHOTO MOJIS B TOYKE, HAXOJAIICHCS HA PACCTOSHUU
71 =2 CM OT OJIHOTO U 1> = 3 cM OT Apyroro npoojaa. Orser: 132 A/m.

31.  OmpenenuTs MHAYKIMIO MAarHUTHOTO TOJISI HA OCH JUIMHHOTO COJICHOM/IA, COZIEP:KaIIero
n =20 BuTKOB/cM 1ipu cuiie Toka / = 10 A. OtBert: 0,025 Ta.
32. CKOJBKO BUTKOB Ha €IMHUIYy JJIMHBI COJEP)KUT JJIMHHBIA COJICHOMJ IIPU CHJIE TOKa

1=0,5 A, eciu HaNpsHKEHHOCTH MOJIs HA ocH contenonaa H = 300 A/m. Otser: 600 m™'.



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

34. 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.

35. Ilpsmoit mpoBo, MO KOTOPOMY TeueT TOK /=1 KA, pacnoyiokeH B OJTHOPOJTHOM MarHUTHOM
MoJI€ NEPNEHAUKYJIAPHO JUHUAM MHAYKIMM. C KakoW cwiiod F NeHCTBYET IoJIE Ha OTPE30K
npoBojia JyiHOU /=1 M ecniu MarauTHas uHAyKusa B pasHa 1 Tn? Orser: 1000 H.

36. Ilpssmoit mpoBoa, mo Kotopomy TedeT Tok /=100 A, pacnoysio’keH B OJHOPOJIHOM
MarHUTHOM ToJI€ 1oJ yriioM 60° K TUHUAM MarHUTHOW MHAYKIMU. C KakoW cuiiol F neHdcTByeT
oJIe Ha OTPe30K MpoBoja JunHOM /=10 cm ecnu maruuTHas uHaykuus B pasHa 0,1 Tn? OrBert:
0,87 H.

37. Pamka rampBaHOMETpa JUIMHOW a=4 c¢M U mupHuHO# b = 1,5¢cM, conepxamas 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.

38. HanpspkenHocTh H MarHWTHOTO TIOJIE B LIEHTPE KpYyroBoil BuTKa paBHa 200 A/m.
MaruuTHbIA MOMEHT p,, BUTKA paBeH 1 A°M* Beruucnuts pamuyc R Butka. OTBeT: 9,27 cMm.

39. Berunciuthb paguyc R 1yrv OKpy»KHOCTH, KOTOPYIO ONMCBIBAET IPOTOH B MArHUTHOM I10JI€ C
uHaykuei B = 15 mTi, ecau ckopocTh L poToHa paBHa 2 Mm/c. OTBet: 1,38 M.

40. JIBykpaTHO HWOHHU3UPOBAHHBIM aTroM renus (o-9acTWiia) MABHUXKETCS B OJHOPOJIHOM
MarHuTHOM T10Jie HanpspkeHHOCThI0 H = 100 kA/M o okpykHOCTH paauycoM R = 10 cm. Haiitu
ckopocTh U a-yactulbl. OTBeT: 0,61 MMm/c.

41. Ha »nexTpoH, ABWXKYIIMWCA B OAHOPOJHOM MarHMTHOM noje MHAyKuuedn B =2 Tn co
ckopocthio U= 10" m/c neiictByer cuna F=1,6 nH. Haiitu yroa Mexay HanpaBieHHSAMU
CKOPOCTH U MarHUTHOM uHAyKuu. OTBeTr: 30°.

42. llenb COCTOUT M3 MOCIEAOBATEIbHO COEIMHEHHBIX compoTuBieHUus R =1 Owm, kaTyumku
MHAYKTUBHOCTH L = 1 T'H, ncTouHMKa Toka M Kiroya. Kimrou 3aMkHyT. Uepe3 kakoe Bpemst 1mociie
pa3MbIKaHMS KJIF0Ya CUJjla TOKa B IIENU yMeHbIIHUTCS B 2 pa3za? Orer: 0,693 c.

43. Ilenp COCTOMT W3 MOCIEHNOBATEIBHO COEAMHEHHBIX CONPOTHBIICHUSA, 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.

44. BplUNMCIUTD DSHEPrUI0 MAarHUTHOTO NOJs cojieHouja, cozgepxamiero N = 1000 BuUTKOB
IIpoBoAa, Nmpu cuie Toka /=1 A, ecnm MarHUTHBIA NOTOK Y€pe3 €ro INOMEpPEYHOE CEUEHUE
® =0,1 mB6. OtBeT: 0,05 K.

45. HalTu MHOYKTMBHOCTb HPOBOJSLIET0 KOHTYpPA, €CJIM MAarHUTHBIM IOTOK 4Yepe3 HEro

yBenuuuBaeTcs Ha 0,02 BO B pesynbrare M3MeHEHUs TOoka B KOHType ¢ 4 A no 8 A. OtBeT:
5 mI'n.

OIIK-3.2 I[TpuMeHseT COOTBETCTBYIOIIMM (PU3NKO-MAaTEMATUYECKUI ammnapar, MeTo/Ibl aHalIn3a
U 3KCTIEPUMEHTAIILHOTIO UCCIIeI0BaHUs IIPU PELICHNH NPO(EeCCHOHANBHBIX 33134

TunosBble TeopeTnyecKkne BONMPOCHI K IK3aMeHY IO JHCHUIIHHE
1. IloTeHmmanbHOCTH DSJEKTpUYECKOTO mMojis. Pabora mo mnepeMenieHuio 3apsiia B
aneKkTpudeckoM nose. [lorennuanbHas sHEprust B3aUMOICHCTBUS ANIEKTPUUECKUX 3apsI0B.
2. Cas3b MEX/1y TOTCHIIMAIOM U HaNPSKEHHOCTHIO.
3. Ilpumenenue Tteopembl laycca s pacdera SIEKTPUUYECKUX IMOJIEH, CO3JaHHBIX
TOYCUHBIM 3apsIOM, PABHOMEPHO 3apsDKEHHBIMH IIOCKOCTBIO, CEpoi, HHUTHIO, IHIHHIPOM,



IapOM.

4. BpluncineHue NOTEHIMANA 110 HAIPSHKEHHOCTH AIEKTPUYECKOTO TTOJIS.

5. Onexkrpudyeckuii MOMEHT Jumnojs. TOYeuHBIM [UIONb. OJIEKTPUUECKOE TI0JIE
TOYEYHOTO JUIOJSA M €0 pacyeT Ha OCHOBE IPHUHIMIA CYNEPHO3ULINN. JIEKTPUIECKOE TOJIe Ha
OCH JUIIOJIS M B HAIIPABJICHUH, IEPIIEHAUKYIISIPHOM K OCH JIATIONIS.

6. DJIEKTPUYECKUN JUNOJIb B OAHOPOAHOM M HEOAHOPOAHOM 3JIEKTPHYECKOM IIOJIE.
IloreHumanbHast SHEPrus JUMOISL.

7. VYcnoBus Uil BEKTOpa HANPSIKEHHOCTH DJIEKTPUYECKOrO IOJIsI W BEKTOpa
NIEKTPUUECKOrO CMELIEHUS Ha TPAHULIEC IBYX IUNICKTPUKOB.

8.  CerHerosneKkTpuKH, UX CBOMCTBA. J{M3IEKTPUUIECKHI THCTEPESHC.

9. KonzaeHcaTopel, BHIbl KOHIECHCATOPOB. OHEPrusl 3apsDKEHHOTO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPrusl AMEKTpruIecKkoro nojist. O0bemMHas MIIOTHOCTh YHEPTHUH.

10. Knaccuueckue OmnbITH 10 OOHAPYKEHUIO U OOBSICHEHHIO MEXaHW3Ma BO3HUKHOBEHHUS
UIEKTPUYECKOTO TOKA. YCIOBHMS BO3HMKHOBEHHUS 3JIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
IEKTPUUECKOrO TOKA: CHJIA TOKA U IVIOTHOCTb TOKA. YPAaBHEHHUE HEIIPEPBIBHOCTH.

11. Pa3zBerBneHHbIe anekTpuueckue mnenu. [Ipasmna Kupxroda.

12. KBa3zucraunonapHele TOKU. lIpomeccel ycTaHOBIEHHMS TOKa IpH 3apsale, pas3psaiae
KOHJIEHCaTopa.

13. Ilpumenenue 3akona buo-Casapa-Jlamiaca nas pacueta MarHUTHOTO OJISL IPSIMOTO
IIPOBOJIHHKA C TOKOM, KPyTOBOI'O IMMPOBOJIHUKA C TOKOM.

14. [leiicTBHe MarHUTHOTO Ha JIBUXKYyIIUics 3apaa. Cuna Jlopenua. Dddexr Xomna.

15. IlpuMeHeHHE 3aKOHa MOJHOTO TOKA JJIs pPAacyéTa MAarHUTHOIO TOJS COJEHOMAA,
TOPOMIaJIbHON KaTyLIKH.

16. Pabora no nepeMenieH1io NpOBOJHIKA 1 KOHTYpa ¢ TOKOM B MarHUTHOM IIOJIE.

17. 3MeHeHne CHIBl TOKAa TPH pa3MbIKAaHUK/3aMbIKAHUM IIEMH, COJep Kallei
UHAYKTUBHOCTb.

18. VYcnoBust U1 BEKTOPOB MHIYKIMU U HANPSYKEHHOCTH MarHUTHOTO TOJISl HAa TPaHUIIE
JIBYX MarHETHKOB.

19. /lna-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

20. /IuBepreHuuss HW poOTOp BEKTOpa WHAYKIMM MarHATHOrO 1ojisd. Buxpesoe
NEKTPUUECKOE I10JIE, TOK CMELICHNS. DIEKTPOMAarHUTHOE TOJIE.

4.3. Ilpomesrcymounas ammecmauyus é popme rxkzamena (3 cemecmp)

Kon Pe3yabTarhl 0CBOEHUSI 0CHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
KOMIIeTEeHIIUN Coaep:xaHue KOMNeTeHUH
OIIK-3 Crioco6eH MPUMEHSTh COOTBETCTBYIOIMINN (PH3UKO-MaTEMaTHYECKHMA

amnmnapar, METOAbI aHAJIN3a U MOACIUPOBAHHA, TCOPCTUICCKOTO U
OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA IIPU PCIICHUN HpO(bCCCI/IOHaJ'IBHBIX
3aJa4

OIIK-3.1. TlpumMeHsieT COOTBETCTBYIOIMHA (U3MKO-MATEMAaTHUYECKUN — armapaT, METOJIbI
MOZACIIMPOBAHUA U TCOPCTUICCKOTO UCCICAOBAHNS ITPU PCIICHUN HpO(pGCCI/IOHaJILHBIX 3aaa4y

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCHMILIMHE
1. Pacnpoctpanenue BoiaH B ymnpyroi cpene. [lpononbHble M IONEpPEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M cepuuecKord TapMOHWYECKHX BoJH. da3oBasi CKOpOCTh. BomHOBOE
ypaBHEeHHE. DHeprus BoiaHsbl. [IpuHuun cynepnosunuu BoiH. CTosune BOJIHBI.
2. BomnHOBO€ ypaBHEHHE ISl DJIEKTPOMAarHUTHOW BOJHBL. (OCHOBHBIE CBOWMCTBA
AJIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusl JJIEKTPOMAarHUTHbIX BOJH. Bekrop [loiiHTHHrA.



HMHTEHCUBHOCTH BOJIH.

3. BpeMeHHas ¥ TPOCTPAHCTBEHHAasi KOT€pE€HTHOCTH. CTENEeHb KOT€PEHTHOCTH.
Wntepdepennus 1Byx BosnH. MaTepdepenius ceera. [llupuna unTepdepeHIIMOHHOM MOIOCH.

4. Mudpaxuus cera. [Ipunuun [olirenca-dpenens.

5. EcrecTBeHHBI U MNOISIPU30BaHHBIM CBET. 3akoH Mamtoca. CTeneHp NMOIsIpU3aluu
CBeTA.

6. llonspusanus npu OTpakeHUH U IpesoMiIeHnH. 3akoH bprocrepa.

7. PacnpocTpaHeHue cBeTa B MONIOMIAOIIMX cpenax. 3akoH byrepa. /Iucnepcus cera.
HopmanbHast 1 aHoManbpHas IUCIIEPCHSL.

8. TemmoBoe u3IydYeHHE M €ro XapaKTEPUCTHKU. 3aKOHBI TEIUIOBOTO W3JIyUYEHUS.
I'unoresa [limanka. GOTOHBI.

9. KopmyckynasipHO-BOJIHOBOM Jyanu3M cBeTa W Marepuu. [umoreza ne bponns.
Hexotopsie cBolicTBa BojH ae bpos.

10. BonHoBble cBoiicTBa MHKpoudacTul. Judpakuus >IEKTPOHOB. [TpuHnmmn
HeonpeeneHHocTH [eitzenbepra.

11. BonnoBas ¢yHkius u ee ¢puznueckuil cmbicia. HopmMupoBka, cTaHgapTHBIE YCIOBHSL.
Cynepno3uiys COCTOSHUN B KBAHTOBOW MEXaHHUKE.

12. Yactuiia B OAHOMEpPHOH MpPSIMOYTOJIbHOW TMOTEHIHAIBHON sIME C OECKOHEUHO
BBICOKUMH CTeHKaMu. [IpoxoxkeHue 4YacTHIBI CKBO3b IOTEHUMANbHBIH Oapbep. JIMHEHHBIN
FapMOHUYECKUIN OCHIILISATOP.

13. Atom Pesepdopna-bopa. DHepretnueckue ypoBHH. ATOM BOJOPOAA B KBAHTOBOM
MEXaHUKE.

14. KBaHTOBBIE uMcna 31€KTpoHa B arome. CrnuH 2nekTpoHa. CHMH MHKpPOYACTHII.
@®epmuonbl. bo3onel. [lpuanmn Ilaynmn. Pacnpenenenuwe >n€KTpOHOB IO 3HEPreTHUYECKHM
ypOBHsAM B aromax. [lepuonnueckas cuctema 3J1€MEHTOB.

15. TlonsitThe © KBaHTOBBIX cTatucTHKax bo3e-OitHmrTeliHa u  Pepmu-/lupaka.
BrIpo:K1€HHBIN DIIEKTPOHHBIN T'a3 B METaJIaX.

16. Pa3mep, coctaB u 3apsia arToMHOTO sipa. Jledext maccer u sHEprus cBs3u siapa. CriH
sJlpa ¥ €ro MarHUTHBI MOMEHT. SnepHble cuibl. Monenu sapa.

17. OOuue cBoicTBa AnMeMeHTapHbIX YacTull. Kiaccudukanus sneMeHTapHbIX 4acTHll.
Yactuupl u  a"Thdactuipl. CHIBHOE, SJIEKTPOMarHuTHOE, cinaboe M TIpaBUTAIMOHHOE
B3aUMOJEHUCTBUS.

Tunosble 32124y N0 IUCUHHUILINHE
1. Ha nytu cBeToBOW BONHBI, MAYIIEH B BO3J1yX€, NOCTABUJIM CTEKISHHYIO IUIACTUHKY
(mokaszarens mpenomiieHUs crekiaa paBeH 1,5) tommmuHod 1 mMm. Ha ckonbko H3MeHHTCS
OINTUYECKAs JJIMHA ITyTH, €CJIM BOJIHA M1aJIaeT Ha IUIaCTUHKY HopMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmmubl BonH Buaumoro ceta (ot 0,76 mo 0,38 MkM), KoTOophie OyayT
MaKCHMaJbHO YCUJIEHBI MPU ONTHYECKON Pa3HOCTH XO0Jla MHTEPPEpUPYIOIINX BOJIH, paBHOM 1
MkM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay nByms miensimu B onbite FOHTa paBHO 1MM, pacctosiHue [ OT mmienei
10 3kpaHa 3 M. OnpeaenuTs JUIMHY BOJHBI A, HCITyCKa€MOM MCTOYHMKOM MOHOXPOMAaTHYECKOTO
CBETa, ecIM IMpUHa b MHTEep(EPEHIIMOHHBIX MOJIOC Ha 3KpaHe paBHa 1,5 mMm. OTBet: 0,5 MKM.
4. Ha MpuibHyto mienky (n = 1,3), Haxonsuiyrocsd B BO3JYyXeE, IaJaeT HOPMAaJbHO IIy4OK
mydeii 6enoro cBeta. Ilpu kakoif HauMeHbIIeH TONIMHE d TUIEHKH OTPaXKEHHBIN CBET C JUTMHOM
BOJMHBI A =0,55 MKM OKa)keTcs MaKCHMaJbHO YCWJIEHHBIM B pe3yjbTare HHTep(epeHuun?
OtBert: 0,1 MKM.
5. PaccrostHue Ar,; MEXy BTOPBIM U NIEPBBIM TEMHBIM KOJblIaMi HbIOTOHA B OTpaK€HHOM
ceere paBHO | MM. OmpenenuTh paccTossiHUE Arjp9 MEXAY NECATBIM U JIEBATHIM KOJbLAMH.
OtBet: 0,39 MmMm.



6. Ha mens mmpunoit a=0,05 MM magaer HopMallbHO MOHOXpoMaTHueckuil cer (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ MeXay IepBOHa4YaIbHbIM HAIlPaBJICHUEM ITyYKa CBETA U
HaNpaBJICHUEM Ha YETBEPTYIO TEMHYIO AudpakiuonHyto noigocy. Otser: 2,75°.

7. CKOJIBKO IITPUXOB HA KAXKABIH MUWUIMMETP COACPKUT TU(PPAKIMOHHAS pEIeTKa, €CIU
pu HaOMIOJEHUM B MOHOXpomaTrhyeckoMm cBere (A=0,6MKM) MaKCHUMyM IISITOTO MOpsiiKa
oTKJIOHEH Ha yros ¢=18°7 Oret: 100.

8. Hudpakumnonnas pemetka comepxut n =200 mrpuxoB Ha ImMM. Ha pemerky mamaer
HOPMAaJIbBHO MOHOXpoMaTudeckuid cBeT (A = 0,6MkM). MakcCHMyM Kakoro HauOOJBIIETO MOPSIKa
naet ata pemerka? Orer: 8.

9. CKOJIBKO IITPUXOB HA KAXKAbI MUWIIMMETP COACPKUT TU(PPAKLMOHHAS pelleTKa, eCliu
IpU HaOJIOJEHUH B MOHOXpoMaTtudyeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpeThero Mopsjika
OTKJIOHEH Ha yrou ¢ = 21°? OrBer: 200.

10. [Ty4ok ecTecTBEHHOTO CBeTa, UAYIIMH B BOJE, OTPaKaeTCsl OT rpaHu anMasa (n = 2,42),
norpyxeHHoro B Boxy (n = 1,33). IIpu kakoMm yrie naaeHus o (B rpaaycax) OTPak€HHBIM CBET
HOJHOCTBIO TI0JIspu3oBan? OTeet: 61,2°.

11. VYron bprocrepa o, IpU NaJACHUU CBETA U3 BO3AYyXa HA KPUCTAUI KAMEHHOW COJIM PaBeH
57°. OnpenenuTs CKOPOCTh CBETa B 3TOM Kpuctamie. Oret: 194 Mwm/c.
12. [IpenenbHblli yros o IIOJIHOTO OTpPaKEHUS IIyyKa CBETAa HA TPAHUIE KUIKOCTU C

Bo3myxoM paBeH 43°. Ompenenuth yron bprocrepa os, (B Tpamycax) mis MajeHUs Jyda W3
BO3/[yXa Ha MOBEPXHOCTh ITOM XKHUAKOCTH. OTBeT: =55°45",

13. Yron Mexay IaBHBIMH IUIOCKOCTAMM MOJsIpU3aTOpa M aHaiu3atopa cocrtasisier 30°.
Onpenenuts W3MEHEHHWE MHTEHCHUBHOCTH IMPOIIEAIIEr0 Yepe3 HUX CBETa, €CIU YroJ MEXKIY
TJIaBHBIMU IIOCKOCTSMU TOJISIpU3aTOpa M aHaiu3aTopa usmeHmics 1o 45°. Oreer: 1,5.

14. Crenenp nossipuzauuu P yacTuyHO-nonsipu3zoBaHHOroO cBeta paBHa 0,5. B ckonbko pas
OTJINYAETCS MAKCUMaJbHAasi HMHTEHCHUBHOCTh CBETAa IMPOITYCKAEMOI0 Yepe3 aHalIu3aTop, OT
MuHUMAaJIbHOU? OTBeT: 3.

15. Omnpenenuts TeMIeparypy, Mpu KOTOPOH SHEPreTHIecKas CBeTUMOCTh R abCOMOTHO YepHOro
Tena pasHa 10 kBr/m?. Otser: 648 K.

16.  Ilotox sHepruM, W3TyYaeMblii M3 CMOTPOBOIO OKOILIKA IUIABHWJIBHOM nieun, paBeH 34 BrT.
OnpeeNTh TeMIIEpaTypy MedH, eCIH IWIOMaIs OKOIIKa cocTaBiseT 6 cm?. Orser: 1000 K.

17. Bo ckomnbko pa3 HaJlo yBEMUYHTH TEPMOTUHAMUYECKYIO TEMITEpaTypy aOCOMFOTHO YEPHOTO Tela,
YTOOBI €70 PHEPreTUUecKasi CBETUMOCTh B3pociia B 16 pa3. OTBet: 2.

18. Ha xakyro MHy BOJHBI MPUXOAWTCS MAaKCHUMYM CHEKTPAIBLHOM TJIOTHOCTH SHEPreTUYECKOM
CBETMMOCTH a0CONOTHO yepHOro Tena rpu Temmeparype 0°C. Orser: 10,6 Mxm.

19. Onpenenuts [UIMHY BOJHBI CcBeTa, oOmywaromiero (oTokaroa ¢ paboToil BbIXoja

A =2,15B, ecnu MakcuManbHasi KMHETHYECKasi SHEPTHsl (POTOIIEKTPOHOB Tma = 1 3B. OTBeT:
400 um.

20. Ha moBepxHocTh (hoTOKaToma mamaetr MoHoxpomarudeckuid cBeT (A =310 Hm). YT0oObBI
IIPEKPATUTh AMHUCCHIO  DJIEKTPOHOB, HYKHO TPUIOKHUTH 33JCPKHUBAIOLIYI0O  Pa3HOCTh
noteHimanos U He menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. Otser: 2,3 3B.

21. Yactuna HaxoaWUTCA B MOTEHUMAIBHOM sluKe. HalTH OTHOLIEHHE pa3sHOCTH COCEIHHX
SHEPreTUYECKUX ypoBHEU AE,.1, K 3Hepruu E, yactuisl B ciydae n = 5. Orser: 0,44.

22. YacTuna HaxoAUTCS B MOTEHIMAIBHOM siliMKe. HallTh OTHOmIEHHE Pa3HOCTH COCEIHUX
SHEpPreTUYeCKUuX ypoBHen AE,, K sHepruu E, yactuusl B ciayyae n — . OrBert: 0.

23. Onpenenuts XOJUIOBCKYIO pa3HOCTh TOTEHIMAIOB MEXIY TpaHAMH KPEMHHEBOIO
oOpa3ua ImupuHOW /=2 CcM, NMOMEIIEHHOIO0 B OJHOPOJAHOE MAarHUTHOE MOJI€ C WHAYKIUEH
B =0,3 Tu, npu NponycKaHUM TOKa MIOTHOCTBIO j = 2 A/M%. Tloctosiuaas Xoma Ry = 0,1 m*/K.
OTtBeT: 1,2 mB.



24.  OmnpemenuTh MNOCTOSHHYI0 XOIIa METAUIMYECKOro 00pasla, eClii KOHIEHTpAIHs
Hocurenel 3apsaaa n = 4,1-10° m>. Orer: 0,015 m*/Ku.

25.  Kakas ugacth (B %) Ha4aubHOIO KOJMYECTBA aTOMOB DPaJMOAKTHMBHOTO aKTHHHS “Ac
ocranercs uepes S cyr? [lepuon nonypacnana 10 cyrok. OrBer: 71 %.

26.  Tlocrosimuas pacmaga A pyoumus *Rb pasma 7,7-10" ¢'. Onpemenuts ero mepuon
nonypacnazaa Ty, B munyTtax. OTBer: 15 muH.

27.  3a oaMH roJ HayadbHOE KOJIMYECTBO PAJMOAKTHBHOTO H30TONA YMEHBIIWIOCH B TPHU
pasa. Bo CKkoJIbKO pa3 OHO YMEHBIIUTCS 3a J1Ba roja? OrBet: 9.

28. 3a Bpems ¢ =8 cyT pacnanock k = 0,75 Ha4aaTpbHOTO KOJIWYECTBA SIICP PATUOAKTHBHOTO

nzoromna. Onpeaenuts nepuo noaypacnaaa Ti,. OrBer: 4 qHd.

67 - 9 4
29.  Sgepmas peakums ummeer Bum Li+?—> Be+ He Qppenenuts maccoBoe umcio
Henocraroulero anemenTa. Orser: 7.

12 2 11
30. SAnepHasi peakuust HMEET BHJI C+'H->"M "B, OrmpenenuTb MaccoBOE YHUCIO
HenocTaromiero yeMmenra. Orser: 3.

OIIK-3.2 I[IpuMeHseT COOTBETCTBYIOIIMI (PU3NKO-MAaTEMATUYECKUI anmnapar, METo/Ibl aHaln3a
U 3KCTIEPUMEHTAIILHOTO UCCIIeI0BaHUs IIPU PELICHNH NPO(EeCCHOHANBHBIX 3a1a4

Tunosble TCOPETUHYECCKHUE BONMPOCHI K 9K3AMEHY II0 JUCHUIIJINHE

1.  CoocoObl HabmromeHus: mHTepdepeHu cBeta. JByxiydeBass uHTEpdepeHIus.
WNnrtepdepeniuss B TOHKHX IUIeHKaX. [loockl paBHOTO HAKJIOHA U PaBHOWM  TOJIIMHBI.
WuTepdepomerpsi.

2. Meron 3o ®penens. Judpaknus DpeHens Ha KpyraoM OTBEPCTHH. 30HHAS
IUTACTHUHKA.

3.  udpakuus OpayHrodepa Ha mieau 1 MHOTHX Iensix. JudpakiuuonHas pemerka.

4. Jludppakuus Ha TpocTpaHCTBeHHOW pemetke. Dopmyna Bynbda-bparros.
Pazpematomias cnocoOHOCTh ONTHYECKUX MPUOOPOB.

5. DOKCHepuMEHTaJbHOE TIOATBEP)K/ICHUE KBAHTOBBIX CBOMCTB CBETa: BHEUIHHUM
dhotoaddext: addexr Komnrona.

6. KBanToBble ypaBHEHMs [BMWKeHHUs (oOmiee ypaBHeHue lllpeaunrepa, ypaBHeHue
HIpeaunrepa i CTallMOHAPHBIX COCTOSIHUM).

7. DHepreTHUecKkue 30HbI B KPUCTAJUIAX B NMPHOMMKEHUH CWIBHOW CBS3U. MeTalibl,
MOJIyIIPOBOHUKH U AUDJIEKTPUKH 110 30HHON TEOPHH.

8.  CoOcTBeHHas U TpUMeECHas MPOBOAUMOCTD MOJTYTIPOBOAHHUKOB.

9.  ®OoTONPOBOANMOCTH MOIYIIPOBOJHUKOB.

10. KoHTakT AByX METa/NIOB MO 30HHOW TEOpPHH. TepMOINEKTpUYECKUE SIBICHMS U UX
IIPUMEHEHUE.

11. BeinpsiMieHHe IEpEMEHHOI0 TOKA Ha KOHTAKTEe METAJUI-IIOyIPOBOJHHUK.

12. KOHTaKT 371€KTPOHHOTO U JBIPOYHOIO MOITYIPOBOIAHUKOB. TpaH3UCTOPHI.

13. 3akoHOMepHOCTH 0 U B-pacnanoB. HelTpuHO. y-u3aydeHne u ero cBOMCTBa.

14. Slnepuble  peakuuu. ODHEpreTudeckas cxema  sAepHbIX  peakuuil. [lytm
MCIIOIb30BaHUS SIIEPHON DHEPTHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMNWCAH 3EKTPOHHOWM MOANMUCHIO

3aBeaytowmin kadeapoit Oudd

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6kos Muxaun BukTtoposuy, 19.08.24 12:29 (MSK) Mpocrtas noanuck




