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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 «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 SK3aMeH
OIIK-2
1.2 | KunemaTuka nocTynareiabHOro OIlIK-1 DK3aMeH
Y BpalaTeJibHOTO ABUXKEHUSI OIIK-2
1.3 | /ImHaMHKa IOCTYIIaTEIBHOTO U OIIK-1 OK3aMeH
BpalaTeIbHOTO JIBUKECHUS OIIK-2
1.4 | 3akOHBI COXpaHEHUS OIIK-1 DK3ameH
OIIK-2
1.5 OCHOBBI cielIMAJILHON TEOpUHU OIIK-1 OK3aMeH
OTHOCUTEIBHOCTH OIIK-2
1.6 | Mexanudeckue kKoiebaHus OIIK-1 DK3aMeH
OIIK-2
2 OcHOBBI MOJIEKYJISIPHOU (PU3UKHU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (HU3UKHU OIIK-1 DK3aMeH
OIIK-2
2.2 | OCHOBBI TEPMOJINHAMHUKHU OIIK-1 OK3aMeH
OIIK-2
3 DJIEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OIIK-2
3.2 | IIpoBOJHUKY U IUINEKTPUKH B OIIK-1 OK3amMeH
SJIEKTPUYECKOM TOJIe OIIK-2
3.3 | [IoCTOSHHBIN 3IEKTPUIECCKUN OIIK-1 DK3aMeH
TOK OIIK-2
4 DJIEKTPOMArHeTH3M
4.1 | MarsnuTHOE NI0JIE B BAKyyMe OIIK-1 OK3amMeH
OIIK-2
4.2 | MarHuTHOE 10Ji€ B BELIECTBE OIIK-1 DK3aMeH
OIIK-2
4.3 | DnekTpoMarHuTHas UHAYKIUS OIIK-1 DK3aMeH
OIIK-2
4.4 | DnekTpoMarHuTHbIE KoJieOaHus OIIK-1 DK3aMeH
OIIK-2
) Bousnbl 1 onTHka
5.1 | Bonnsl OIIK-1 DK3aMeH
OIIK-2
5.2 | OnTuka OIIK-1 DK3aMeH
OIIK-2
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-1 DK3ameH
OIIK-2
6.2 | KBanToBas MexaHuKa OIIK-1 DK3ameH

OIIK-2




7 ATomHas ¥ siiepHas hu3MKa
7.1 | ®uzuka atoma OIIK-1 DK3aMeH
OIIK-2
7.2 | DneMeHTHl (HU3UKH TBEPAOTO OIIK-1 DK3ameH
Tena OIIK-2
7.3 | SlnepHas pusuka OIIK-1 OK3ameH
OIIK-2

4 THIIOBBIE KOHTPOJIBHBIE 3A/TAHUA U HHBIE MATEPHAJIbI

4.1. IIpomexncymounan ammecmauus é popme sxzamena (1 cemecmp)

Kon Pe3yabTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIneTeHIU
OIIK-1 CnocoOeH HCIO0JIB30BaTh MOJIOXKEHHS, 3aKOHBI M METOJIbI €CTECTBEHHBIX

HAaYK U MAaTCMATHUKU IJId PCIICHUA 3a1a4 HH)KeHepHOfI JACATCIIBHOCTHU

Tunosble TEOpeTHYECKHE BONPOCHI K IK3aMEHY 110 JMCUHILINHE

1. MarepuanpHas Touka. Cucrema orcuera. Ilyte. Ilepememenue. CxopocTs u
YCKOpEHUE MaTepUAIBHON TOYKH, UX MPOEKIMU Ha KOOPAUHATHBIE OCH.

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

3. I'paHuubl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukd. llepBbiii 3akoH HbroToHa.
Cuna, macca u umiyiabc. Bropoii 3akoH HploToHa kak ypaBHEHUE IBWKEHHUA. TpeTuil 3akoH
HeroToHa.

4. 3axoH BcemupHoro TiaroreHus. Cuna TsDKECTH W Bec Tena. Ynpyrue cuibl. Cuibl
TpPEHUs.

5. KoncepBaruBHble M JuccunatuBHble Ccwibl. [loTeHnumansHas osHeprud. Buasl
NOTCHIMaIbHOU dHepruu. [lonHas MmexaHuyeckast SHEprus.

6. BHyTpeHHHE U BHEIIHUE CHUJIbl. 3aMKHyTas CHUCTEMa. 3aKOH COXpPaHEHHs IMOJHOU
MeXaHN4eCKON AHEprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHUS UMITYJIbCA.

8. MoMEHT cuiibl, MOMEHT UMITyJIbCA. 3AKOH COXPAaHEHUS MOMEHTA UMITYJIbCA.

9. OCHOBHOU 3aKOH JUHAMUKH BPAIATEIIbHOTO JBUKCHUSI.

10. MowmeHnT unepuuu, ero cBoiictsa. Teopema IlITeitnepa.

11. Ipuamun otHocutensHocTH [ammies. I[IpeoOpaszoBanme [Mamummes. Kiaccumueckas
TeopeMa CIO0XKEHHUs CKopocTel. IHBapuaHTHOCTB 3aKOHOB HbIOTOHA B MHEPLIMAJIBHBIX CUCTEMAX
oTcyerTa.

12. Tocrynarel OiHmreidina. IIpeob6pazoBanus Jlopenna. OTHOCUTENBHOCTh MOHSATHS
OHOBpeMEHHOCTH. OTHOCHUTEIBHOCTh [UIMH U TNPOMEXYTKOB BpeMeHH. HMHTepBanm Mexay
COOBITHSIMH.

13. PensATUBUCTCKUI 3aKOH IpPeoOpa3oBaHUs CKOPOCTH. PelATHBUCTCKUM HMITYJIbC.
PenatuBuCTCKOE ypaBHEHUE IMHAMHUKU. PESATUBUCTCKUE BBIPAXKCHUSA I KUHETUYECKOW U
IIOJIHOM dHEPruu. B3auMoCBsA3p MacChl U SHEPTHH.

14. TlonaTne o0 HeMHepUUAIbHBIX cucTemax orcdyera. Cunbl uHepuuu. [IpuHnmn
SKBHUBAJIEHTHOCTU DHWHIITEIHA.

15. uddepenunanbHoe ypaBHEHHE CBOOOJHBIX TIapMOHHUYECKHUX KojeOaHMM MU ero
peuieHue.




16. YpaBHeHue 3aryxalwmux KoleOaHwii M ero pemieHue. [lapaMeTpsl 3aTyxarommx
KoJIeOaHUH.

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

18. Crartuctuueckuut " TePMOAMHAMHUYECKHI METOJIBI HCCJICIOBAaHMS.
TepmonunamMuyeckue mapameTpbl. PaBHOBECHBIE COCTOSHHS U MPOILECCHI, UX U300pakeHHe Ha
TEPMOJMHAMUYECKUX THarpaMmax COCTOSTHUSI.

19. Uneanpubiii ra3. [laBneHue wupaeanbHoro rasza. BbIBOg OCHOBHOIO ypaBHEHUS
MoJieKysipHo-KuHeTrnueckoil reopun (MKT) nuneansHoro rasa.

20. Cpenusis KUHETHYECKas DSHEPrusi MOJIEKYJl WJI€albHOro Tras3a. MomekynaspHo-
KHHETHYECKOE TOJIKOBaHHUE a0CONIOTHOM Temmeparypbl. Yuciao cTemeHeil cBOOOAbl MOJICKYIIHI.
3aKoH paBHOMEPHOTO pacTpeAesieHUs] JHEPTHH M0 CTETIEHSM CBOOOIBI MOJICKYIL.

21. OcHOBHOE ypaBHEHHE COCTOSHUSA HJeanbHOTO Trasza (ypaBHeHue Kiameipona-
Menneneesa). M3onponeccsl.

22. 3akoH MakcBesia il pacupenesieHus MOJIEKYJl MJICIbHOTO ra3a mo CKOpOCTSIM U
SHEPTUusiM. XapaKTepHbIE CKOPOCTH JABUKEHHS MOJIEKYJ UCaTbHOTO rasa.

23. TlpuHnun nerambHOTO paBHOBecHs. bapomerpuueckas gopmyna. 3akon boibsiMana
JUIS pacripe/iesIeHHsI YaCTUIl BO BHEITHEM MTOTEHIIUATBHOM I10JIE.

24. Pabora mpu HU3MEHEHHH OO0bEMa, KOJUYECTBO TEIUIOThl, BHYTPEHHSISI HSHEpPrHs
uaeanbHOro rasza. IlepBoe Havano TEpMOAMHAMMKHU, €r0 IPUMEHEHUE K u3ompoleccaM. Bropoe
Hayaja0 TepMOJUHAMUKHU.

Tunosble 3a1a4M N0 JUCHUILINHE
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 YyCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOYKH PaBHA HYJIIO.
Otser: -0,10 m/c.
3. JluneiiHast CKOPOCTh V| TOYEK Ha OKPY)KHOCTH Bpalllalollerocs AMcKa paBHa 3 M/C.
Touku, pacmnonoxxennbie Ha AR=10 cM Onmke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
Onpenenuts yriaoByro CKOpOCTh BpamieHus aucka. Orser: 10 paa/c.

4. JIucK 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.

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

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

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

8. Haiitn momenT nHepuuu nucka maccoi 0,5 xr u pagmycoM 20 cM OTHOCHTEIBHO OCH
NEPIEHMKYIAPHON K TUIOCKOCTH JUCKA U poxoasmiei yepes ero nenrp. Orser: 0,01 kr-m>.

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

10. HailiTh MOMEHT HHEpUMM CIUIOIIHOTO IWIMHIApPA Maccod 2 KI' W paauycoM 5 cm
OTHOCHTENBHO €ro ocu cummerpun. OrBer: 0,025 Kr-m>.

11. Haiith MOMeHT MHepuuM CcTepKHSA Maccoll 1,5 Kr u anuHOW 1 M OTHOCHTENBHO OCH
NEPIEHMKYIAPHON K CTEPIKHIO U POXOAALIEH uepe3 ero koner. Oteer: 0,5 kr-m’.

12. BepeBka paspeiBaeTcs NpH NOJBEHIMBAaHMM K HEMl Tema Maccod 36 kr. Teno kakoi
HaubOJIBIIEH MAaCChl MOYKHO TTIOJHAMATh Ha DTOH BEPEBKe ¢ yckopeHneM 2 mM/c*? OrTser: 30 Kr.
13. Teno cockalib3bpIBaET M0 INIAJIKOW MOBEPXHOCTH, cocTaBJstonield yroy 30° ¢ TOpU30HTOM.

Haiitu yckopenue tena. OtBer: 5 m/c?.



14. C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CHJION HY’KHO NPH)KUMATh TEJIO MAacCoM 2 KI K
BEPTUKAJIILHON cTeHe, 4yToObl OoHO He ymano? KoaddummeHT TpeHHus MeXay MOBEPXHOCTHIO
cteHsl ¥ TenoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeIcoThI 19 M 3a 2 ¢. Haiftu cuimy conpoTHBIEHUS BO31yXa,
cunTag ee nocrosguHoii. OrTBet: 0,25 H.
16. MaxoBuK B BUIE UWIUMHIApa Maccold 5 kr u paguycom 20 cm 3a 4 ¢ OT Havaia

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

17. ToHkuii ogHOpOHBIN cTepkeHb uMHOM 50 cm u maccoit 400 r Bpamaercs ¢ yrioBbIM
YCKOPEHHEM 3 pas/c’ OKOJIO OCH, NPOXOAAIIEH MNEPHEHAMKYJIAPHO CTEPKHIO YEpe3 €ro
cepenuny. Onpenenuts Bpamaoimuii MomeHT. OtBet: 25 MH M.

18. [Tynst metut co ckopocThio 800 M/c, Bparasich OKOJIO0 MPO0IBHOM ocu ¢ yactotoit 3000 06/
c. IlpyauMas mymo 3a LWIMHAPUK JUaMETpPOM 8 MM, ONPEAEIUTh KAKyH IO KUHETHYECKOM
SHEPIHH TeJa COCTABIISICT KMHETHYEeCKast sHeprus BpaiieHus. OtTeet: 0,44 %.

19.  Ilox neiicTBHEM MOCTOSHHOM CHJIBI BaroHeTKa mpuoOpena ckopocTh 2 M/c. Onpenenursb
paboty A cuibl, eciii Macca Baronetku pasHa 400 kr. OrBet: 800 JI:x.
20. Manenbkuii mapuk maccoi 100 r gBHXKETCS B TOPU30HTAJIBHON IJIOCKOCTH HAa HUTHU

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

21. OnpenenuTh JIMHESHHYIO CKOPOCTh TIEHTPA TOJIOTO IIMHIIPA, CKATHUBILIETOCS 0€3 CKOJIBKEHHS C
HAKJIOHHOM IIOCKOCTH C BEICOTHI 1,6 M. OTBeT: 4 M/cC.
22. OfHOpPOAHBIH UWIMHIAP KaTUTCS 0Oe3 MpOCKaIb3bIBAHHUA 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, momajgaer B
mwiargopMy ¢ MecKoM M 3acTpeBaeT B HeM. HaliTu ckopocTh miatdopmbl Mocie monagaHus
cHapsaa, eciau ee Macca 16 1. OTBer: 2,5 m/c.

24. [To ropu3oHTaIBHBIM peibcaM co cKopocThio 20 km/4 aBmxkeTrcs matdopma maccsl 200
kr. Ha Hee BepTuKanbHO majaeT kaMeHb Macchl 50 Kr u aBmxkercs BMecte ¢ miaatdopmoil. C
KaKo# CKOPOCTBIO TocHe 3Toro IBrmkeTcs miatdgopma? OTBer: 16 km/4.

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

26. Touka coBepriaeT rapMoHHYECKHE KoieOaHus 1Mo 3akoHy X = Acos(wt+qo), Tie A=3 cM,
a ® =2 ¢'. HallTu MakcuMaibHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/cC.

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

28. Haiitu mnepwon konmebanuii  (U3MUECKOTO MAaATHHUKA, TMPEACTABISAIONEro co0oi

OJTHOPOJHBIM cTepkeHb UIMHONM 60 cM, Bpallaroluiicss BOKPYr TOPU3OHTAJIBHOM OCH,
MPOXOJIAIIEH yepe3 ouH U3 ero kouuos. Orser: 1,26 c.

29. Haiitu mnepuon konebGaHuii (U3NYECKOTO MasTHUKA, NPEACTaBISIONIEro CcoOon
OJTHOPOJHBIN AUCK paguycoM 30 cM, BpaIaOIHNCS BOKPYT TOPU3OHTAIBHON OCH, MPOXOIAIIECH
yepes kpail aucka. Orser: 1,33 c.

30. bamnon BMectumMocThIO 20 J1 COAEPAKUT yIyIeKUCIbIA ra3 Maccoid 500 T moa gaBICHUEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31. Kakoii 06beM 3aHnMaeT uaealbHbli ra3, coaepkanuii | kMosb BeriecTBa Npy J1aBICHUN
1 MIIa u Temnepatype 400 K? OrBer: 3,3 m>.

32. bamnon BmectumocThio 12 11 conepxut yriekucibeii ra3. [laBienue raza pasHo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy rasa B 6amione. Orer: 212 1.

33. B Gammone BmectumMocThio 25 11 HaxomuTcst Bogopon npu Temmeparype 290 K. Ilocne

TOTO KaK 4YacTh BOAOPOJA HM3PAcXOJ0OBAIH, JaBieHHEe B OauioHe moHm3mioch Ha 0,4 Mlla.
OnpenenuTe Maccy U3pacxogoBaHHOro Bogopoaa. Oreer: 8,3 r.



34. B Gamnone coxepxurcs ra3 npu temmneparype 100 °C. [lo xaxoii temnepatypsl (B °C)
HY’KHO HarpeTh ra3, 4ToObl €ro JaBJieHHEe yBEIUYMWIOCh B 1Ba pa3a? Orset: 473 °C.

35. Kakoe xonmmuecTBO TemoThl noTpedyercs, 4roOsl HarpeTh 1 Moib a3ota Ha 300 K mpu
nocTostHHOM 00beme? OTBet: 6,23 kJIK.

36. Ha ckoiapko HU3MEHWIAch BHYTPEHHSISI DHEPrUsl BOASHOIO Iapa, €CIU IPU  €ro
1M300apUYECKOM CKATHH BHEITHUE CUJIBI coBepIImIn padboTy paBHyo 10 k/[x? OrBer: 30 kK.
37.  Ilpu KakoM JaBJIEHHH MTPOUCXOUIIO H300apHOE PACIIMPEHHUE a30Ta, €CIIU Ha yBEITUUYEHHUE
ero oobema Ha 12 11 Ob1T0 3aTpaueHo KomruecTBO TerioThl paBHoe 21 k/[x? OtBet: 500 kIla.
38.  Kakoe KOJIMYECTBO TEIJIOTHI OBLIO 3aTpaueHO HA HArpeB Iejiusl IPU MOCTOSHHOM 00beMe
V=20 1, ecu ero nasnenue Bo3pocio Ha 400 kl1a? OrBet: 12 klx.

39. Kakoe konmuecTBO TEIIOTH MoTpedyercs, 4ToObl HarpeTs § Moib Bojgopoja Ha 100 K
IIpU NOCTOSIHHOM faBieHun? Orser: 23,3 k/x.

40. IIpu m3oxopHOM HarpeBe | Moms renust TemmepaTypa yBenuuuBaeTcs B 3 pasa. Haiitu
npupartienue >aTporun. OtBer: 13,7 Ix/K.

Kon Pe3yabTarhl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOTrPaAMMBbI
KOMIIeTEeHIIUN Conep:xaHue KOMNeTeHUH
OIIK-2 Crioco6eH caMOCTOSTENHHO MPOBOJANTH SKCIIEPUMEHTAIBHBIC

HCCJIICAOBAaHUS U UCIIOJIB30BATh OCHOBHBIC IIPUEMBI O6pa6OTKI/I u
MNpEaACTaBJIICHUA IMMOJTYYCHHBIX TaHHBIX

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHMILIMHE

1. BreluucneHne NpoiAEHHOIO MyTH NPU HEPABHOMEPHOM JIBMXKEHHUU MaTepHalbHON
TOYKH.

2. llentp wMmacc. VYpaBHeHue JBWXKEHHMs LeHTpa Macc. Cucrema ILeHTpa Macc.
PeakTuBHOE IBUKEHUE.

3. KpuBonuHeliHOE OBM)XEHHE MATEpUAIbHOW TOUKH. TaHreHLMaabHOE U HOPMAJIBHOE
YCKOpPEHHE.

4. BbIBOJ MOMEHTOB MHEPLMH CTEPXKHS, IWINHAPA, 11apa.

5. PaOora cuibl u MoutHOCTh. KuHEeTHUECKast SHEPTUS MOCTYNATEIbHOTO JTBUKECHHUS.

6. Kunernueckas »5sHeprus Teja, BpAIIAIOIIETOCs BOKPYI HEMOABM)KHOM  OCH.
Kunernueckas sHeprust npu mI0CKOM JBUKEHUU.

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

8. IlpyxuHHBINA, PU3NIECKUI 1 MaTEMAaTHYECKUN MAaSTHUKA. DHEPTUs TapPMOHUYECKOTO
OCLIWJUIATOPA.

9. CrnoxeHue OMUHAKOBO HAIMPABJICHHBIX U B3aUMHO MEPIEHAUKYISIPHBIX KoleOaHUH.

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

11. Cpennee 4YHCIO CTOJIKHOBEHHWH, CpeAHss JulMHA cBoOoxHOro mpobera U
3¢ (HEKTUBHBIN AHAMETP MOJIEKYJI.

12. AnuaGatHblil iporuiece, ypaBHenue [lyaccona.

13. TenmoeMKkoCTh WHACANBLHOIO Ta3a TMpU H3OMpolLeccax. YpaBHeHHe Maliepa.
Krnaccuueckast MONEKYJIIpHO-KMHETUYECKAs TEOPHsl TEIUIOEMKOCTH WJIEANbHOIO raza U ee
OrPaHUYEHHOCTb.

14. Kpyrosoii npouecc (uuki). TernoBsie nBuratenud U xonoawibHbie MamuHbl. KITJ]
uaeanbHOM TeroBoit MmamuHel. [{ukn Kapho.

15. DHTponus HIeanbHOro ra3a npu 0OpaTHMMBIX U HEOOpaTUMBIX mpoleccax. Teopema
Hepncra. Cratuctudeckoe TOIMKOBaHHUE SHTPOIHH. TepMoauHaMUKa HEOOPAaTUMBIX MPOIIECCOB.



4.2. IIpomexncymounan ammecmauus é popme rxzamena (2 cemecmp)

Kon Pe3ybTaThl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIneTeHIU
OIIK-1 Cnoco0eH HCITOIb30BaTh MOJ0KCHUS, 3aKOHBI 1 METObI €CTECTBCHHBIX

HAaYK U MAaTCMAaTHUKU OJId PCIICHUA 3a1a4 HH)I(GHCpHOﬁ JCATCIIBHOCTHU

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 110 M CIHILIMHE

1. DnexTpuyeckuii 3apsa U €ro CBOMCTBA. 3aKOH COXpaHEeHUs 3apsiaa. Bzanmonericteue
3apsaaoB. 3akoH KymnoHa.

2. DIEKTpOCTAaTUYECKOE TMOJe, BEKTOp HAaNpsKeHHOCTH. [IpuHuumn cynepno3nnnu
ANIEKTPUUECKUX I0JIEN U €r0 NPUMEHEHHUE AJIs pacyeTa MoJisd, CO31aHHOIO CUCTEMOMN 3apsI0B.

3. IloTOoK BeKTOpa HaIpPsSKEHHOCTH JJIEKTpHueckoro mnons. Teopema [aycca s
AIIEKTPUUECKOTO MOJISI B BAKYyMe.

4. Teopema O HUPKYJALMHU BEKTOPA HAPSHKEHHOCTH JIEKTPpUYECKOTO mosis. [ToTenuman
I10JIs1 TOYEYHOT'0 3apsija.

5. CBobonHble U CBsi3aHHBIE 3apsAbl. Bektop  anexTpuyeckoro cmemieHus. Teopema
I"aycca ai1s BIeKTpUYecKoro Mo B JUAJIEKTPUKE.

6. JludnmekTpuku, TNONSApU3alus  JUAIEKTPUKOB.  BekTop  MOMApHU30BaHHOCTH.
ONEeKTpUYECKOE TI0J€ BHYTPH JUAJIEKTPUKOB. /JludnexkTpuueckass BOCHPUMMYUBOCTH H
MTPOHMUIIAEMOCTb.

7. Pacnpenenenue 3apsga B IIPOBOJHUKE.  OJEKTPOCTATUYECKash  MHIYKIUS.
DnexkTpuyeckas eMKOCTb YEIMHEHHOTO TPOBOJIHUKA, 2-X TPOBOJHUKOB.

8. DOmexTpoaBmxkyuias cuia. 3akoH Oma U CONpOTHUBIEHUE IPOBOJHUKOB. 3akoH Oma B
UHTeTpanbHO U muddepennuranbaoi popmax. 3akon OMa a1 HEOZHOPOAHOTO YYacTKa LIETIH.

9. MouHocts TOKa. 3akoH JDxkoyns-JleHnma B uHTerpanbHOd U auddepeHnnanbHoOM
dhopmax.

10. Bekrop MarHuTHOM MHAYKIMK. MarHUTHOE M0JI€ PABHOMEPHO JBMXKYIIETOCS 3aps/a.
3akoH buo-Casapa-Jlamnaca.

11. B3aumopnelicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 IMPKYJIALMHU BEKTOPAa MHAYKIIUA MarHUTHOTO MOJS. 3aKOH MOJIHOTO TOKA.

13. Ilorok BekTOpa MarHUTHONW MHAyKuMU. Teopema l'aycca 11 BEeKTOpa HMHIYKIUH
MarHuTHOro noisi. KoHTyp ¢ TOKOM B OTHOPOAHOM M HEOJTHOPOAHOM MarHUTHOM IIOJIE.

14. SBnenue IEKTPOMArHUTHOU UHIYKIHUU. OnsIThI ®dapanes. 3aKkoH
aneKTpoMarHuTHOM MHAYKUuU. [IpaBuno Jlenua. DnekTponBuxkyias cuia UHAyKuuu. [lomHbii
MAarHuTHbIN NOTOK. Toku Dyko.

15. SBnenne camomuaykuuu. MumgyktuBHOCTh. JJIC camounaykuuu. WHIYKTUBHOCTH
COJICHOHUA.

16. B3aumuas wuHaykius. B3auMHass WHIYKTHBHOCTb. OJHEpPrUs KOHTypa C TOKOM.
IInoTHOCTH HEPTUM.

17. HamarumuenHocts. Tokum HamarHM4MBaHUS. BeKTOp HANpsHKEHHOCTH MAarHUTHOTO
nosisi. Teopema 0 UPKYJIALMN BEKTOPA HANPSKEHHOCTH MarHUTHOTO TOJIS.

18. VYpaBHeHne MakcBemta g JIEKTPOMAarHUTHOTO IIOJISI B MHTETPAIbHOM H
middeperunanbHoi Gpopmax.

19. luddepennmanpHoe ypaBHEHHE JIIEKTPOMATHUTHBIX KOJeOaHUM, €ro pelleHue.
Bunsl konebanuil 1 uX XapakTepUCTUKH.

20. VYpaBHEHHE BBIHYXJICHHBIX KojieOaHui. Pe3oHaHC TOKOB W HanpspkeHui. [loHaTHE 0
IIEPEMEHHOM TOKE.




Tunosble 32124y N0 IMCHUILINHE
1. Haiitu paccrosiHue MeXxay ABYMs TOUEYHBIMHU AJIEKTPUUYECKUMHM 3apsaaMH, €CIIU U3BECTHO,
YTO MPU YMEHBIIEHUHU 3TOT0 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 £ 3IEKTPOCTaTUYECKOro Mojis Ha paccTosHuu » = 10 cM oT ueHTpa chepsl.
OtBert: 0.
3. Ha meramnmmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HANPSDKEHHOCTD £ 3JIEKTPOCTATUYECKOro Mol Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuM » = 20 ¢cM OT 1eHTpa cgepsl.
OtBet: 450 B/m.
5. Merammmueckuii map paguycoM 5 cMm Hecet 3apsan Q = 10 uKi. Onpeaenuts nmoTeHIman @
AIEKTPOCTATUYECKOIO MO Ha moBepxHOCTH mapa. Orser: 1800 B.
6. JIBe KOHIIEHTPUYECKHE METAITMIECKUE 3apshKeHHBIC cepbl paauycamMu Ry =6 cMm u R, = 10
CM HecyT cooTBeTCTBEeHHO 3apsaanpl O = 1 HKi u O, = -0,5 uKun. Halitu HanpsskeHHOCTB £ 10 B
TOUKe, OTCTOSIIEH OT IeHTpa cep Ha paccTosHue 1 = 5 cM. OTBer: 0.
7. DnekTpudeckoe IoJie CO3[AaHO JABYMS OECKOHEUHBIMH MapallieIbHBIMU TUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeleieHHblii 1o riomanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspkeHHocTh E nons mexay ninactuHamu. OrBer: 0.
8. DnexTtpuueckoe Tmoyie CO3MaHO JBYMSI OECKOHEUYHBIMH MapajUIeNbHBIMU IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeeNeHHblii 1m0 romanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspbkeHHocTh E nons BHe miactud. OTBer: 113 B/m.
9. TloTeHuMan 3JIEKTPUYECKOTO MMOJIS, CO3AaBAEMOrO CHCTEMOM 3apsI0B, UMEET BUI ¢ = a(x’-
), tne a=1B/M’. Halitu MOLylb HANPSHKEHHOCTH O3JIEKTPUYECKOTO TMOJSA B TOYKE C
koopauHatamu x = 1 M, y = 0,5 m. OtBer npuBectu B cucteme CU u OKpyriauTh ¢ TOYHOCTBIO 10
nByX mudp mnocnie 3anatoit. [OTBeT: 2,24 B/m.
10. /IBa Toueunsix 3apsaa +7,5 HKn u —14,7 uKn pacnonoxensl Ha pacctositHuud S cMm. Haiitu
HaIPSKEHHOCTh 3JIEKTPUYECKOTO MOJIs B TOUKE, HAXOAUIEHCS Ha PACCTOSIHUU 3 CM OT MEPBOIO
u 4 cM ot Broporo 3apsaa. Orser: 112 kB/m.
11. Onpenenuts HANpPSDKEHHOCTb JJIEKTPUYECKOTO MOJS B TOYKE, PACIOJIOKEHHOW BIOJIb
npsiMoi, coenunsitomient 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 BepuimHax KBajpaTa cO CTOPOHON 5 CM HaXOJASTCS OAMHAKOBBIE MOJIOKUTEIbHBIC 3apsi bl
2 uKu. Onpenennuts HaIPSPKEHHOCTD IEKTPUYECKOTO MOJs B LIEHTpe kBaapaTta. Otser: (.
13. Paccrosaue / mexay 3apsaamu O==2 HKn nunons paao 10 cm. Haiiti moTeHmnman ¢ moss
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajJeHHON Ha #=10 cM Kak OT IepBOro, Tak U OT BTOPOTO 3aps/a.
Otser: 0.
14. Jlumons C dSJIEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOAHO yCTaHaBIMBAeTCS B
OJIHOPOJTHOM DJJICKTPUYECKOM I10jie HampsokeHHOCThio E = 80 kB/M. Bwruuciauts pabdoty A4,
HEOOXOAUMYIO JJIS TOTO, YTOOBI IOBEPHYTH AMUIOIbL Ha yroi o = 90°. OrBeT: 6 MK/ K.
15. Onpenenuth, Npu KaKOW HANPSHKEHHOCTH E CpeaHero MaKpOCKOMMWYECKOro IoJsl B
NURJIEKTPHKE (€=3) MOJIAPU30BAHHOCTD P JIOCTHIHET 3Ha4eHus, pasHoro 200 MxKi/m>. OTBert:
11,3 MB/m.
16. Haiitu paguyc BHeIIHel 0O0KJIaAKH R, BO3LYIIHOTO c(hepUYeCcKOro KOHAEHCATOpa EMKOCThIO
C =4 nud, ecnu paguyc BHyTpeHHEN oOknanku R, =2 cm. OTBet: 4,5 cMm.
17. Haiitu pammyc R, BHyTpeHHEH OOKJIaAKH C(HEepUYecKoro KOHICHCATOpPa EMKOCTBIO
C =3,3 n, ecnu paguyc BHEMHENH R, = 3 oM, AMANIEKTpHK — mapaduH (¢ = 2)? OTBet: 1 M.



18. Ompenenuth 3IEKTPOEMKOCTh IMJIMHAPUYECKOTO BO3AYLIHOIO KOHJEHCATOpa JJIMHOU
/=10 cm, ¢ paguycamu o0knanok R, =1 cM u R, = 2 cm. OTBeT: 8 nD.

19. Tpu OOMHAKOBBIX KOHJAEHCATOpa COEIMHEHBbI MOCIenoBaTeNbHO. EMKOCTBH Takoi Oarapen
C =100 nd. Onpenenuth eMKOCTh OaTaped KOHACHCATOPOB, MOCJIE TOTO, KaK OJUH W3 HHX
3anonHIWIM mapaguaoM (¢ = 2). OTBet: 120 nd.

20. [Tnockuii BO3AyIIHBIN KOHAEHCATOP 3eKTpoeMKOCThi0 C = 1,11 H® 3apspkeH 10 pa3HOCTH
noreHianoB U =300 B. Ilocime OTKIOYEHHST OT HMCTOYHHKA TOKA PACCTOSHHUE MEXIY
oOKJIagKaMU KOHJEHcaTopa ObUI0 yBenuueHo B 5 pa3. Onpenenuts paboTy 4 BHEIIHUX CHJI 110
pasnBmwkeHuro ooximanok. Orser: 0,2 m/I:k.

21. Cuna ToKa B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , rne k=0,5 Alc.
Haiitn 3apsn ¢, mpoTekaroluil depe3 IMONEPEYHOE CEUeHHE NPOBOJHUKA 3a Bpems 7= 1 c.
OTtget: 0,25 Ku.

22. AxkyMysaTop ¢ BHyTpeHHUM corpotusieHueM 0,080M npu Toke 4A OTIAET BO BHEIIHIONO
nens 8BT. Kakyro MOIITHOCTB OTJAacT OH BO BHELIHIOKO Lienb npu Toke 6A? OrBet: 11 BT.

23. K ucrounuky Toka ¢ 9JIC £=1,5 B npucoenuummm kaTymky ¢ cornporusieHrnemM R=0,1 Om.
AmnepMmeTp mokaszail cuiy Toka, paBHyio /;=0,5 A. Korga k MCTOYHMKY TOKa IpPUCOEIUHUIH
MOCJIE0BATENBHO €I1I€ OJIMH UCTOYHMK TOKa ¢ Takoi ke D/[C, To cuna Toka / B TOM K€ KaTylIke
okazanack paBHoM 0,4 A. Omnpenenutb BHYTPEHHEE COMPOTUBIICHUE MEPBOTO MCTOYHUKA TOKA.
OTtser: 2,9 OM.

24. Ilpu cune Toka /;=3 A BO BHEIIHEH LIEMH aKKyMYJIsATOpa BblIENAeTCS MOIHOCTh P1=18 BT,
npu cuie Toka L=1A - coorBercTBeHHO P,=10BT. Onpenenurs BHYTpEHHEE COIPOTUBIICHUE F
6arapeu. OTBet: 20 OM.

25. TIIOTHOCT, TOKAa B MEIHOM IPOBOAHMKE paBHa 2 A/Mm®. Halith HanpsKeHHOCTH
AJIEKTPUYECKOTO MOJsI B NPOBOAHMKE. YJenbHOe comnportuBieHue meau 17 HOm'm. OtBer:
34 mB/m.

26. ITo mpsMoMy OECKOHEYHO JUIMHHOMY TIPOBOAHUKY TedeT Tok 50 A. Omnpenenuts
MarHMTHYK0 HHAYKLHIO B TOYKE, yJaJI€HHON Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 MmxT1.

27. UeMy paBeH paguyc TOHKOTO KOJIbIla, IO KOTOpoMY TedeT TOoK 30 A, eciau HanpsKeHHOCTh
MarHuTHOTO TIOJIS B IIEHTPE KoJjblla paBHa 2 A/M? OTBeT: 7,5 M.

28. Kakoii Tok Te4eT mo npsMomMy O€CKOHEYHO JUTMHHOMY ITPOBOJIHUKY, €CJIU Ha paccTOsHUH 10
CM OT Hero marHuTHas uHAyKus pasHa 20 MmxTn? Orser: 10A.

29. Kaxoit Tok uzaer no ToHKoMy KoJiblly paauyca 10 cM, eclii HHIyKIHUsS. MarHUTHOTO TOJISI B
ueHTpe konbla paBHa 100 MxTn? OrBer: 16 A.

30. /IBa AMMHHBIX NapaJyielbHBIX MNPOBOAA HAXOAATCS HA PACCTOSHUM 7 =5 CM OJIUH OT
napyroro. [1o mpoBoagaM TeKyT B IPOTUBOIOJIOKHBIX HAPABJICHUSIX OANMHAKOBbIE TOkU [ = 10 A
Kaxablii. HailTu HanpsokeHHOCTh /4 MarHUTHOTO MOJIS B TOYKE, HAXOJIALICHCS HAa PACCTOSHUU
71 =2 CM OT OJTHOTO U 1, = 3 c¢M OT jipyroro mposoja. Orer: 132 A/m.

31. Onpenenuts MHAYKIMIO MarHUTHOTO IOJI HAa OCHU JUIMHHOTO COJIEHOUZA, COAEPIKAIEro
n =20 Butko/cm nipu cuiie Toka / = 10 A. Otser: 0,025 Tu.

32. CKOJBKO BHTKOB Ha €IWHHUILY JJIMHBI COJIEPKUT JUIMHHBIA COJICHOW] MpPHU CUJIE TOKa
1=0,5 A, ecnu HanpsHKEHHOCTH MOJIA Ha ocu conenonaa H = 300 A/m. Otser: 600 m™'.

33. OnpenenuTe HANPSHXKEHHOCTh MAarHUTHOTO TIOJISI HAa OCH  JIJIMHHOTO  COJICHOMJA,
conepxariero n = 10 ButkoB/cMm nipu cuie Toka I =1 A. OtBet: 1000 A/m.

34. Bbluncnuth HUPKYJIALHMIO BEKTOpa HANPSHDKEHHOCTH BNIOJb KOHTYPA, OXBATHIBAOIIETO

toku [,=10A, L=15A, Texymmue B OZHOM HampasiieHuu, U TOK [;=20A, Tekymui B
IIPOTUBOIOJIOXKHOM HampasieHuu. OTBer: S A.



35. lIpsmoii mpoBoj, MO KOTOpoMy TeueT TOK /=1 KA, pacnoyio’)keH B OJTHOPOJHOM MarHUTHOM
110JIe MEPHEHIUKYISIPHO JTUHUAM MHAyKuuu. C Kakoil cuiioil F' NeHCTBYET IMOoJie Ha OTPE30K
poBoja JUIMHOM /=1 M ecnu maruuTHast uHAyKuus B pasHa 1 Tn? Oteer: 1000 H.

36. [Ipsmoit mpoBon, mo koTopomy TeueT Tok /=100 A, pacnoyio’keH B OJHOPOJHOM
MarHuTHOM TIoJie ToJ1 yriioM 60° K TuHUSAM MarHuTHOM MHAyKuuu. C Kako#l cuioil F' neicTByer
0JIE Ha OTPE30K MpoBoAa iauHoM /=10 cM ecnu marHuTHas uHAyKIUs B paBaa 0,1 Tn? OTBer:
0,87 H.

37. Pamka raapBaHoMeTpa JUIMHONW a=4 ¢cM u mpuHor b = 1,5¢Mm, conepkammas N=200 BUTKOB
TOHKOM IPOBOJIOKH, HAXOAMUTCS B MarHUTHOM Tojie ¢ uaaykuuedn B=0,1 Tiu. IlnockocTs pamku
napajJiesibHa JIMHUAM MHAYKIuK. Halltn MexaHudeckuil MOMEHT M, NeCTBYIOIMI Ha paMmKy,
Korja no BUTKy teueT Tok /=1 MA. OtBet: 12 MmxH/Mm.

38. HampspkeHHocTs /[ MarHUTHOro Mo B ILIEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHbIA MOMEHT p,, BUTKA paBeH 1 A'M> Beraucnuth paguyc R Butka. OTBer: 9,27 cMm.

39. Beruucnauth paauyc R 1yru OKpyKHOCTH, KOTOPYIO OIMCBIBAET IPOTOH B MAarHUTHOM IIOJIE C
uHaykuuei B = 15 mTn, eciau ckopocTh L mpoToHa paBHa 2 Mm/c. OTBet: 1,38 M.

40. /IBykpaTHO HWOHU3UPOBAHHBIM arom renus (o-4acTila) MABUKETCS B  OJHOPOJHOM
MarHUTHOM TI0JIe HanpspkeHHOCThIo H = 100 kA/M 1o okpykHOCTH paguycoMm R = 10 cm. Haiitu
cKOopocTh U q-yactuubl. OTBeT: 0,61 MM/c.

41. Ha »aekTpoH, ABWXYIIMICS B OJHOPOAHOM MArHUTHOM Tojie MHAyKnuedn B =2 Ta co
ckopocthio U= 10" m/c peiictByer cuna F=1,6 nH. Halitu yroa Mexmy HanpaBleHHSAMU
CKOPOCTH U MarHUTHOM MHayKkuu. OTBer: 30°.

42. llens COCTOMT M3 IOCIEAOBATENbHO COEIMHEHHBIX COMpOTHBIEHUA R =1 Owm, kaTymku
MHAYKTUBHOCTH L = 1 I'H, ucTOUYHMKaA ToKa u Kitouya. Koy 3aMkHyT. Uepes kakoe BpeMsl IOCie
pa3MbIKaHUs KJII04a cuja TOKa B LIenu yMeHbIuuTes B 2 paza? OrBer: 0,693 c.

43. llenp coCTOMT U3 IMOCJIEAOBATEIbHO COEAMHEHHBIX CONPOTHBIICHHS, KaTyIIKU
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkHyT. Uepes ¢ = 0,5 ¢ mocine pa3MbIKaHUS
KJIIOYa cuja TOKa B LENM yMeHbIIMiach 3 pasa. Omnpeneiautbh CcONpoTHUBIEHUE R, eciu
nHAYKTUBHOCTB L = 4,1 I'n. OTtBeT: 9 OM.

44. BplYMCIUTHh HEPTUI0 MArHUTHOTO MOJiA cojieHouna, conepxamero N = 1000 BuTkoB
poBoJia, mpu cwie Toka /=1 A, eciM MarHUTHBIM NOTOK 4Yepe3 €ro IONEepeyHOe CedYeHue
® =0,1 mB6. OTBeT: 0,05 JIx.

45.  HaiiTu MHIYKTMBHOCTH IPOBOJSALIETO KOHTYpa, €CJIM MAarHuTHBI MOTOK uepe3 Hero
yBenuuuBaeTcs Ha 0,02 BO B pe3ynbrare n3MeHeHHs Toka B KoHType ¢ 4 A 1o 8 A. OrBert:
S mI'n.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOTrPaMMBbI
KOMIETeHI[UH Copep:xanue KOMIeTeHIUI
OIIK-2 Crnioco0eH caMOCTOSITENbHO MPOBOJAUTH IKCIIEPUMEHTAIbHBIE

HCCJIICAOBAaHUA U UCIIOJIB30BATh OCHOBHBIC IIPUCMBI O6pa6OTKI/I u
NpEaACTaBJIICHUA MMOJTYYCHHBIX TaHHBIX

Tunosble TeopeTHYecKHe BONPOCHI K IK3aMeHY 110 M CHHUILIMHE
1. TloreHumanpHOCTh 3J€KTpUuUeckoro mnojs. Pabora mo mnepemelieHuIo 3apsjia B
aneKkTpudeckoM nosie. IlorennuanbHas sHeprus B3auMOIEHCTBUS IIEKTPUUECKUX 3apsAI0B.
2. Cpa3p MKy IOTEHIIMAJIOM U HAIPSKEHHOCTBIO.
3. Ilpumenenue Tteopembl laycca s pacuera SJIEKTPUUECKUX IOJIEH, CO3JaHHBIX
TOYEYHBIM 3aps70M, PABHOMEPHO 3apsKEHHBIMH IUIOCKOCTBIO, c(hepoi, HUThIO, LIMJIMHAPOM,
IapPOM.



4. BpluncneHue NOTEHNIMANA 0 HANPSYKEHHOCTHU HIEKTPUYECKOTO TOJIS.

5. DOnekTpuyeckuil MOMEHT JuIoyid. TOYeUHBIM JUIIONb. OJIEKTPUYECKOE IIOJIe
TOYEYHOTO AMIIOJNS M €T0 pacdyeT Ha OCHOBE IPHMHIINIA CYNEPIO3ULNU. DIEKTPUUECKOE 110JI€ Ha
OCH TUTIOJIS U B HAIIPaBIIEHUH, TEPIIEHAUKYIISIPHOM K OCH JIUTIONIS.

6.  DneKTpUYeCKHi AWIOJIb B OJHOPOJHOM M HEOJHOPOJHOM DJIEKTPUUECKOM IIOJIE.
[ToreHumanbHast SHEPTUs JUMOISL.

7. VYchaoBus And  BEKTOpAa HANpsOHKEHHOCTH  IEKTPUYECKOTO IO M BEKTOpa
ANIEKTPUYECKOTO CMEILIEHUS Ha TPAHULIE ABYX JTUAJIEKTPHUKOB.

8.  CerHeToaNneKTpUKH, UX CBOMCTBA. [udnekTpuueckuil ructepesmc.

9. KonzaeHncaropel, BHUIbl KOHIEHCATOPOB. OHEPrusi 3apsLDKEHHOTO TMPOBOJIHUKA,
KOHJIeHCAaTopa. DHEPrus deKTpuieckoro noist. O0beMHas IIIOTHOCTh SHEPIUU.

10. Knaccuueckue onbIThl IO OOHAPYKEHHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHMS DIEKTPUUECKOTO TOKA. XapaKTepUCTHKHU
ANIEKTPUUECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. Pa3BerBnenHsle anekrpuueckue nenu. [Ipasuna Kupxroda.

12. KBazucranmonapueie TOKH. [Ipolieccbl yCTaHOBIEHHS TOKAa MpPH 3apsne, paspsae
KOHJIEHCaTOopa.

13. Ilpumenenne 3akona buo-CaBapa-Jlamnaca a1 pacyera MarHUTHOTO TOJISL PSMOTO
IIPOBOJHMKA C TOKOM, KPYTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleticTBue MarHUTHOTO Ha NBIOKyIuiics 3apsan. Cuna Jloperma. Dddext Xomna.

15. IlpuMeHeHue 3akoHa IOJHOTO TOKAa AJIs pacdy€ra MarHUTHOTO TOJSI COJIEHOW[A,
TOPOUJATBHON KaTyIIKH.

16. Pabora no nepememieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MarHUTHOM IIOJI€.

17. U3meHeHue Cuiabl TOKAa TIPH pPa3MBIKAHWW/3aMBIKAHUU IIEMH, COJEpIKAIIeH
UHAYKTUBHOCTD.

18. VYcnoBust Uit BEKTOPOB MHIYKIMU U HANPSXKEHHOCTH MarHUTHOTO TOJISl HAa TpaHUIle
JIBYX MarHETHKOB.

19. Hua-, mapa-, peppo MarHETHKN: OCHOBHBIE XapaKTEPUCTUKH.

20. JluBepreHuus | pOTOpP BEKTOpa MHAYKIMM MarHuTHOro mois. Buxpesoe
ANEKTPUUECKOE MOJIE, TOK CMEIIECHHSI. DIEKTPOMATHUTHOE TOJIE.

4.3. Ilpomexncymounas ammecmayus é popme rx3amena (3 cemecmp)

Kon Pe3ybTaThl OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIeTeHIINH Conep:xanue KoMIneTeHIU
OIIK-1 Cnoco0eH HCITOIb30BaTh MOJI0KCHUS, 3aKOHBI 1 METObI €CTECTBCHHBIX

HAayYK U MAaTCMAaTHUKU OJId PCIICHUA 3a1a4 HH)I(GHCpHOﬁ JACATCIIBHOCTHU

Tunosble TeopeTHyecKkne BONPOCHI K IK3aMeHY I10 JMCHUIJIMHE

1. Pacnpoctpanenue BoiaH B ymnpyroi cpene. [lpononbHble M TONEpPEYHBIE BOJIHBI.
VYpaBHeHHe IUIOCKOM M cepuueckol rapMoHuMueckux BoiH. Pa3oBas ckopocTh. BomHoBoe
ypaBHeHue. JHeprus BoaHsl. [IpuHnun cynepno3unnu BosiH. CTOSYME BOIHBI.

2. BonHOBOE ypaBHEHHE ISl AJIEKTPOMAarHUTHOW BOJHBL. (OCHOBHBIE CBOWMCTBA
JJIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusl JJIEKTPOMarHUTHbIX BOJH. Bekrop IloiHTHHrA.
WNHTEHCUBHOCTH BOJIH.

3. BpemeHHas M TNPOCTPAHCTBEHHAas KOIepeHTHOCTH. CTENEeHb KOI€pEHTHOCTH.
Wnrepdepennus asyx BonH. UaTepdepenuus ceera. luprna natepdepeHIHOHHO MONOCHI.

4. Judpaxuus ceeta. [Ipunmun [oiirenca-dpenens.



5. EcrecTBeHHBI U MOISIPU30BaHHBIM CBET. 3akoH Mamtoca. CTeneHp NOIspU3aluu
CBeTA.

6. Ilonsapusanus npu OTpaKeHUH U IpesoMiIeHUH. 3akoH bprocrepa.

7. PacnpocTpaHeHue cBeTa B MONIOIIAOIIMX cpenax. 3akoH byrepa. /Iucnepcus cera.
HopmanbHast u aHoManbpHas IUCIIEPCHSL.

8. TemmoBoe u3IydYeHHE M €ro XapaKTEePUCTHKU. 3aKOHBI TEIIOBOTO W3JIy4YEHUS.
I'unoresa [Iimanka. GOTOHBI.

9. KopmyckynasipHO-BOJIHOBOM Jyalnu3M cBeTa W Marepuu. [umoreza ne bponms.
Hexotopsie cBolicTBa BoH ae bpons.

10. BonHoBble cBoiicTBa MHKpoudacTul. Judpakuus >IEeKTPOHOB. [TpuHnmmn
HeonpeneneHHocTH [eitzenbepra.

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

12. Yactuiia B OAHOMEpPHOH MpPSIMOYTOJIbHOW TMOTEHIHAIBHON sIME C OECKOHEUHO
BBICOKUMH CTeHKaMu. [IpoxoxkeHue 4YacTHIBI CKBO3b IOTEHLMANbHBIH Oapbep. JIMHEHHBIN
FapMOHUYECKUHN OCHHIIISATOP.

13. Atom Pesepdopna-bopa. DuHepretrueckue ypoBHH. ATOM BOJOpPOAA B KBAHTOBOM
MEXaHUKE.

14. KBaHTOBBIE uMcna 31€KTpoHa B arome. CrnuH anekTpoHa. CHMH MHKpPOYACTHII.
®epmuonbl. bo3onsl. [lpuanmn Ilaynmn. Pacnpenenenuwe >n€KTpOHOB IO 3HEPreTHUYECKHM
ypOBHAM B aromax. [lepuonnueckas cuctema 3J1€MEHTOB.

15. TlonsiThe © KBaHTOBBIX cTarucTHKax bo3e-OitHmreliHa u  Pepmu-Jlupaka.
BrIpo:K1€HHBIN DIIEKTPOHHBIN T'a3 B METaJIaX.

16. Pa3mep, cocta u 3apsia arToMHOTO sifpa. Jledext maccer u sHEprus cBsa3u siapa. CriuH
sJlpa ¥ €ro MarHUTHBI MOMEHT. SnepHble cuibl. Monenu sapa.

17. OOuume cBoicTBa AneMeHTapHbIX 4acTull. Kiaccudukanus sneMeHTapHbIX YacTHll.
Yactuupl u  a"Thdactuipl. CHIBHOE, SJIEKTPOMAarHuTHOE, Ccinaboe M TIpaBUTAIMOHHOE
B3aUMOJEHUCTBUS.

Tunosble 32124y N0 IUCUHHUILINHE
1. Ha nytu cBeToBOW BONHBI, MAYIIEH B BO3J1yX€, NOCTABUIM CTEKISHHYIO IUIACTUHKY
(mokaszarens mpenomiieHUs cTekiaa paBeH 1,5) tommuuHod 1 mm. Ha ckonbko H3MeHHTCS
OINTHUYECKAs JJIMHA ITyTH, €CJIM BOJIHA MaJIaeT Ha IUIaCTUHKY HopMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmmnbpl BonH Buaumoro ceta (ot 0,76 mo 0,38 MkM), KoTOopwie OyayT
MaKCHMaJbHO YCUJIEHBI MPU ONTHYECKON Pa3HOCTH XO0Jla MHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MkM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay nByms miensimu B onibite FOHTa paBHO 1MM, pacctosiHue [ OT mmienei
10 3kpaHa 3 M. OnpeaenuTs JUIMHY BOJHBI A, HCITyCKa€MOM MCTOYHMKOM MOHOXPOMAaTHYECKOTO
CBETa, ecIM IMpUHa b MHTEp(EPEHIIMOHHBIX M0JIOC Ha 3KpaHe paBHa 1,5 mMm. OTBet: 0,5 MKM.
4. Ha MpuibHyro miesnky (n = 1,3), Haxonsuiyrocs B BO3JYyXeE, IaJaeT HOPMAaJbHO Iy4OK
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
cBere paBHO | MM. OmpenenuTh paccTossiHuE Arjp9 MEXAY NECATBIM U JIEBATHIM KOJbLAMM.
OtBet: 0,39 MmMm.
6. Ha mens mmpunoit ¢=0,05 MM nagaeT HOpMaJIbHO MOHOXpoMmaTudeckuil cBeT (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ MeXay NepBOHa4YaIbHbIM HaIlpaBJICHUEM ITyYKa CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TupakIuoHHY0 nojgocy. Otser: 2,75°.
7. CKOJIbKO HITPUXOB Ha KAXKIbIH MWIIUMETP COACPKHUT AUPPAKIMOHHAS pelIeTKa, eClu
npu HAOMIOJIGHWH B MOHOXpoMaTthueckoMm cBere (A=0,6MKM) MaKCUMyM IISITOTO TMOpSIIKa



OTKJIOHEH Ha yrois ¢=18°7 Orset: 100.

8. Hudpakuonnas pemerka cofaepxut n =200 mrpuxoB Ha ImM. Ha pemerky mamaer
HOpMaJIbHO MOHOXpOMaTHuecKuil cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIBLIETO MOPSIKa
naet ata perierka? OrBer: 8.

9. CKOJIBKO IITPUXOB HA KAXKABIH MWLIAMETP COACPKUT TU(PPAKIMOHHAS pEIIeTKa, €CIIN
MpU HAOJIIOJIEHUH B MOHOXpomaTudeckoM cBeTe (A = 0,6 MKM) MakCUMyM TPETBHETO MOpPSIKa
OTKJIOHEH Ha yrona ¢ = 21°? Orser: 200.

10. [Ty4ok ecTecTBEHHOTO CBeTa, UAYIIUH B BOJIE, OTpAKaeTCs OT rpaHu anMasa (n = 2,42),
norpy>keHHoro B Boay (n = 1,33). [Ipu xakoMm yriie mageHus o (B rpagycax) OTpaKCHHBIA CBET
HOJTHOCTBIO onspu3osan? Oreer: 61,2°,

11.  VYroxn Bbprocrepa os, Ipy NMaJeHUU CBETA U3 BO3yXa Ha KPUCTAJLJI KAMEHHOMN COJIM paBEH
57°. OnpenenuTs CKOPOCTh CBETA B 3TOM Kpuctamie. Oret: 194 Mwm/c.
12.  TlpenenbHBI yroa o MOJTHOTO OTPa)KEHUs IydyKa CBETa HA TPAHULE JKUJIKOCTU C

BO3qyXoM paBeH 43°. Ompenenutb yros bprocrepa og, (B rpamycax) Iuisl NafeHHs Jdydya U3
BO3/yXa Ha MOBEPXHOCTH ITOM XUAKOCTH. OrBet: =55°45",

13. Yron Mexay TJIaBHBIMU TUIOCKOCTSMM TOJIIpU3aTopa M aHainu3atopa coctamiser 30°.
Onpenenute M3MEHEHUWE MHTEHCHUBHOCTH IPOIIEAIIEr0 4epe3 HUX CBETa, €CIU YIroj MEXIY
IJIaBHBIMU IJIOCKOCTSMU MOJIIpU3aTOpa U aHaiu3aTopa usmeHwics 1o 45°. Oreer: 1,5.

14. Crenenp nossipu3annu P yacTuuHO-nosisipu3oBaHHOro ceera pasHa 0,5. B ckonbko pas
OTJIMYAETCs MaKCHUMajbHAas MHTEHCHBHOCTb CBETa IPOIIYCKAEMOro 4Yepe3 aHaJlu3aTop, OT
MuHuMaiibHOK? OTBeT: 3.

15.  Ompenenuts TeMmeparypy, MPH KOTOPOM SHEpreTHIecKas CBeTUMOCTh R abCOMOTHO YepHOro
Tena pasra 10 kBr/m”. Oteer: 648 K.

16. IloTok »HEpruy, W3ITy4aeMblil W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Iieud, paBeH 34 BrT.
OnpeienuTh TEMIIEPATYPy MEYH, €CIH IWIOMIAIL OKOIIKA cocTaBiseT 6 cm>. Orser: 1000 K.

17.  Bo cKoJBKO pa3 Ha/lo YBEJIMYUTH TEPMOIMHAMUYECKYIO TEMIIEpATypy aOCOIFOTHO YEPHOTO Tea,
9TOOBI €0 SHEPreTHIECcKast CRETUMOCTh B3pocia B 16 pa3. OrBet: 2.

18. Ha xakyro [UMHY BOJHBI MPUXOAWTCS MAKCHMYM CHEKTPATLHOM MJIOTHOCTH SHEPrETUYECKON
CBETMMOCTH a0CONFOTHO "epHOro Tena pu Temmeparype 0°C. Orser: 10,6 Mkm.

19. OmpenenuTh UIMHY BOJHBI CBeTa, oOiydaromero ¢oTtokaton ¢ paboToil BBIXOJA

A =2,15B, ecnmu MakcuMalibHass KHHETHYECKasi YPHEPTusi (POTOIIEKTPOHOB T = 1 5B. OTBerT:
400 am.

20. Ha moBepxHocTh ¢oTokaTtona nagaet MoHoxpomaTuueckuii cBet (A =310 uM). UToObI
MPEKPaTUTh SMHUCCHIO  DJICKTPOHOB, HYXKHO TPHJIOKHUTh  3aJCP)KUBAIOIIYI0  Pa3HOCTh
noteHuuanos U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBer: 2,3 3B.

21. YacTuiia HaxoauTCA B MOTEHUMATBHOM slllMKe. HallTu OTHOILIEHHE pa3HOCTH COCEIHUX
SHEPreTUUECKUX YpoBHEN AE,, K 3Hepruu E, yactuuel B ciayyae n = 5. OrBet: 0,44.

22. YacTuia HaxoAUTCS B MOTEHIMAIBLHOM siluke. HallTh oTHOIIEHHWE Pa3HOCTH COCETHUX
SHEPreTUYECKUX ypoBHEU AL, K 3Hepruu E, yacTHIbl B citydae n — oo. OrBer: 0.

23. OnpenenuTs XOJUIOBCKYIO Pa3HOCTh MOTCHIIMAIOB MEXIYy TpPaHSIMH KPEMHHUEBOTO
oOpasma mupuHOW /=2 cM, MOMENICHHOTO B OJHOPOJHOE MAarHUTHOE TMOJIE C HHIYKIHEH
B =0,3 T, npy NponycKaHUK TOKA INIOTHOCTEIO j = 2 A/M2. TloctosHnas Xomna Ry = 0,1 M*/Kir.
OTtser: 1,2 MB.

24.  OmnpenenuTh MOCTOSIHHYI0 XOIJa METaIMYeCKOro o0paslia, eciii KOHIEHTpAIHs
Hocureeit 3apsana n = 4,1-10° m>. Otser: 0,015 m* /K.
25.  Kaxkas uacth (B %) HayaJbHOrO KOIMYECTBA aTOMOB PaJMOAKTUBHOIO aKTUHHUA “Ac

octanercs uepes S cyt? [lepuona monypacnana 10 cyrok. OrBet: 71 %.
26. [Mocrosinnas pacmaga A pyoumus “Rb pasua 7,7-10* ¢'. Onpenenurs ero nepuon
nosrypacnazaa Ty, B MunyTax. OrBer: 15 MuH.



27.  3a oauH roj HayalbHOE KOJUYECTBO PAJAMOAKTUBHOIO H30TOMA YMEHBIIWUIOCH B TPHU
pa3a. Bo cKkoJIbKO pa3 OHO YMEHbIIUTCS 32 J1Ba roga? OrBet: 9.
28.  3a Bpewms ¢ =8 cyT pacnanock k =0,75 Ha4albHOTO KOJIMYECTBA SACP PAJAUOAKTUBHOTO
n3oromna. Onpeaenuts nepuop noaypacnaaa Ti,. OrBer: 4 qHs.

67 9 4
29.  Snepuas peaxums umeer sup Li+?—> Be+ He Qnpepennts MaccoBoe UHCIO
Henocraroulero anemenTa. Orser: 7.

12 2 11
30. SlnepHasi peakiyss WMEET BHUJ C+'H—->M "B, OnpenenuTh MaccoBOE YHCIIO
HenocTaromiero deMenra. Orser: 3.

Kon Pe3yabTaTrbl 0CBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMBbl
KOMIIeTeHIIUH Coaepixanue KoMneTeHUM
OIIK-2 Crnoco0eH caMOCTOSITENbHO MPOBOJAUTH SKCIIEPUMEHTAIbHBIE

HCCJIICAOBAaHUS U UCIIOJIB30BATh OCHOBHBIC IIPUCMBI O6pa6OTKI/I u
MNpCaACTaBJIICHUA IMOJTYYCHHBIX TaHHBIX

Tunosble TeopeTnyeckne BONPOCHI K IK3aMeHY 110 JUCLHHIJIMHE

1.  CoocoOwbl HabmromeHus: mHTepdepeHu cera. JByxiyueBass uHTepdepeHIus.
WNnrtepdepeniuss B TOHKHX IUIeHKaX. [loockl paBHOrO HAKJIOHa U PaBHOWM  TOJIIHMHBI.
WutepdepomeTpsl.

2. Meron 3o ®penens. Judpakuus Dpenens Ha KpyraoM OTBEPCTHH. 30HHAS
IUTACTHHKA.

3. JHudpakuus Opaynrodepa Ha menn u MHOTHX miensaX. J{udpakiuronHas pemnieTka.

4. Jludppakums Ha nOpocTpaHCTBeHHOW pemetke. Dopmyna Bynbda-bparros.
Pa3pemiaromias crnocoOHOCTh ONTHYECKUX MTPHUOOPOB.

5. DOKCHepUMEHTaJbHOE IOATBEP)KICHUE KBAHTOBBIX CBOMCTB CBETa: BHELIHUI
dhotorddext: addhexr Komnrona.

6. KsanroBble ypaBHeHHs IBWkeHHs (oOmee ypaBHenue Llpenunrepa, ypaBHEHHE
Hpenunrepa A cTallMOHAPHBIX COCTOSHUM).

7. DHepreTMuecKkue 30HbI B KPUCTAJUIAX B NMPHOMMKECHUM CHIBHOW CBS3U. MeTaibl,
MOJyIPOBOJIHUKU U AUDJICKTPUKH 110 30HHON TEOPHH.

8. CoOcTBeHHAas U MPUMECHAS IPOBOAMMOCTD MOIYTTPOBOTHHKOB.

9.  ®OTONMPOBOAUMOCTH MOIYIPOBOTHUKOB.

10. KoHTakT AByX METa/NIOB MO 30HHOW TEOPHH. Te€pMOINEKTpUYECKUE SIBICHMS U UX
MIPUMEHEHUE.

11. BeinpsiMieHHe IEPEMEHHOIO TOKA HA KOHTAKTE METAJUI-I10JIyIPOBOJHHUK.

12. KOHTaKT 3JIEKTPOHHOTO U JBIPOYHOTO MOIYIPOBOIHUKOB. TpaH3UCTOPHI.

13. 3akoHOMepHOCTH 0~ U B-pacnanoB. HelTpuHO. y-u3aydeHue u ero cBOMCTBa.

14. Slnepuble  peakuuu. ODHEpreTuyeckas cxema  sAepHbIX  peakuuil. Ilytum
HCIIOJIb30BaHUS SIIEPHON PHEPT M.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOZAMNWCAH 3MIEKTPOHHOW MOANMUCHIO

3aBeaytowmin kadeapon Oudd

COIrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTopoBuy, 19.08.24 12:29 (MSK) MpocTtas noanuce




