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1 OBIME ITOJIOKEHUA

OneHouyHble MaTepuaibl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuajioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTesbHON MPOTrPaMMBI.

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

OcHoBHas 331a4a — 00OECHEYUTHh OLEHKY YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIHIA,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KoHnTponp 3HaHul poBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [Ipomexyrounas
aTTecTalus MPOBOAUTCA B (hOpMe HK3aMeHa B IIEPBOM, BTOPOM U TPETHEM CEMECTpaXx.

dopMa IPOBEACHUSA DBK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIpOCaM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

CdopmupoBaHHOCTh Ka)/10l KOMIIETEHIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JIaHHOU
JTUCIUILIMHBI OIIEHUBAETCS B MpoIiecce MPOBeAeHHs dk3aMeHa B popMe OaabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMOi, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C JOMOJHHUTEIBHON
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHUMAaHUH, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO0 B mporpamme. Kak npaBuio, oLeHKa
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
JanbHene yueOHoi padboThl U IpohecCUOHATBHON AESITEbHOCTH;

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

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

OneHka «HeyI0BJIEeTBOPUTEIbHO» BBICTABISETCS TAK)XKE B Cllydae, €CIM CTYAECHT He
BBITMIOJHWII W/WJIM HE 3alIUTUII JIabopaTOpHbIe pabOoThI, MPEAYCMOTPEHHbIE Tpa)UKOM B JAHHOM
ceMecTpe, W He BiaJeeT NpUoOpeTaeMbIMH B MpoOIecce MPAKTHUYECKHX 3aHATHI HaBBIKAMHU
peieHus (U3NUECKUX 3a/1a4 M0 TeMaM TEeKYIIero ceMecTpa.



3 ITACIHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIHUITJIMHE

Ne KonTposmmpyemsbie pazneisl Koa xonTpOnupyemoii Bun, meron, hopma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Wn e OLICHOYHOT'O
4acTH) MEPOINPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-3.1 SK3aMel
OIIK-3.2
1.2 | KunemaTtuka mocrynareabHOro OIIK-3.1 DK3aMeH
Y BpalaTeJIbHOTO JIBUIKECHUS OIIK-3.2
1.3 | lunaMuKa MOCTynaTeIbHOTO U OIIK-3.1 DK3aMeH
BpalIaTEeIbHOTO JIBHXKCHHUS OIlK-3.2
1.4 | 3akoHBI COXpaHEHUS OIIK-3.1 DK3aMeH
OIIK-3.2
1.5 | OcHOBBI crienuanbHONU TEOPUU OIIK-3.1 DK3aMeH
OTHOCHUTEIbHOCTH OIIK-3.2
1.6 | Mexanuueckue KojaeOaHus OIIK-3.1 DK3aMeH
OIIK-3.2
2 OCHOBBI MOJICKYJIIPHOU (DH3UKU ¥ TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJIEKYIIAPHOU (HU3UKHU OIIK-3.1 DK3aMeH
OIIK-3.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlIK-3.1 DK3aMeH
OIlK-3.2
3 DJIEKTPUUYECTBO
3.1 | Dnekrpocraruka OIIK-3.1 DK3aMeH
OIlK-3.2
3.2 | IIpoBOHUKH U AUDTCKTPUKHU B OIIK-3.1 OK3aMeH
AJIEKTPUUYECKOM T10JIe OIlK-3.2
3.3 | ITocTOSIHHBIN AJIeKTPUUYECKUIL OIIK-3.1 OK3aMeH
TOK OIlK-3.2
4 DIEeKTPOMAarHeTu3mM
4.1 | MarnuTHOE 10JI€ B BaKyyMe OIIK-3.1 DK3aMeH
OIIK-3.2
4.2 | MarauTHOE T0JIe B BEIIIECTBE OIIK-3.1 DK3aMeH
OIIK-3.2
4.3 | DieKTpoOMarHuTHas WHIYKIUS OIIK-3.1 DK3aMeH
OIIK-3.2
4.4 | DneKTpOMarHUTHbIE KOJIeOaHus OIIK-3.1 OK3aMeH
OIlK-3.2
5 Bonnbl 1 ontuka
5.1 | Boxnsr OIlK-3.1 DK3aMeH
OIIK-3.2
5.2 | OnTuka OIlK-3.1 DK3aMeH
OIIK-3.2
6 KBanroBas ¢uznka
6.1 | KBanToBas ontuka OIIK-3.1 OK3aMeH
OIlK-3.2
6.2 | KBanToBas MexaHuka OIIK-3.1 DK3aMeH

OIIK-3.2




7 ATOMHas U siiepHast PU3HKa
7.1 | ®uzuka aTroma OIIK-3.1 DK3aMeH
OIIK-3.2
7.2 | DneMeHTH! (U3UKU TBEPIOTO OIIK-3.1 OK3aMeH
Tena OIIK-3.2
7.3 | Snepnas ¢pusuka OIIK-3.1 DK3aMeH
OIIK-3.2

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA 1 UHBIE MATEPHUAJIbBI

4.1. lIpome:xkyTounas arrecrauusi B popme 3xk3amena (1 cemecrtp)

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-3 Crnioco0OeH NpuMeHSTh COOTBETCTBYIOLIUI (PU3NKO-MaTEMaTUYECKUI

anmnapar, METO/bl aHaJIU3a U MOJAEIUPOBAHUS, TEOPETUYECKOTO U
HKCHEPUMEHTATBHOTO HCCIIEIOBAHUS TPU PEIICHUH MPO(HECCHOHATBHBIX
3a1a4

OIIK-3.1. [lpumMeHsieT COOTBETCTBYIOIIMH (PHU3MKO-MAaTEeMaTHUYECKU ammapaT, METOMbI
MOJICJIUPOBAHMS U TEOPETUUYECKOT0 UCCIIEJOBAHUS MPU PEIIEHUH NMPO(eCCHOHANIBHBIX 3a/1a4

TunoBele TeoOpeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHILINHE

1. MarepuanbHass touka. Cucrema otcuera. Ilyte. Ilepememenue. CxopocTh Hu
YCKOPEHHE MaTepuabHON TOUKH, UX POEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenne MarepranbHOW TOYKH BOKPYT HETOABHYKHOW OCH. YIIIOBas CKOPOCTh H
ynioBoe  yckopeHue. CBs3p MEXIy YIIOBBIMM M JMHEMHBIMM ~ KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

3. I'panHunpsl NpUMEHMMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HploToHA.
Cuna, macca u umnynasc. Bropoil 3akon HbroTOoHa Kak ypaBHEHHE ABMKeHUS. TpeTwil 3aKoH
HeroToHa.

4. 3akoH BceMupHOTo TsAroTeHUs. Cuiia TsDKECTH M Bec Tena. Yrpyrue cuiibl. CHITbI
TpEHUs.

5. KoncepBatuBHble u auccunatuBHble cuibl. [loTeHinuanbHas »Heprus. Buubl
NOTCHIUAIbHON dHepruu. [lonHas MexaHudeckast SHEprusl.

6. BHyTpeHHHWE W BHEIIHWE CHIIBL. 3aMKHYTash CHCTeMa. 3aKOH COXpPAaHEHHsS ITOJHOM
MEXaHN4YeCKOM PHEprur. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHUS UMITyJbCa.

8. MOMEeHT cuJibl, MOMEHT UMIIYJIbCa. 3aKOH COXPAaHEHHsI MOMEHTa UMITYIIbCa.

9. OCHOBHOI 3aKOH JJUHAMUKH BPAIIATEIILHOTO JABHKCHHUS.

10. MowmeHT uHepiuy, ero cBoiicTBa. Teopema IllTeitHepa.

11. Hpuamun otHocutenbHOoCcTH [ammnes. IlpeoOpazoBanue [amunes. Kmaccuueckas
TeopeMa CIIOKEHUS CKopocTel. THBapuaHTHOCTB 3aKOHOB HBIOTOHA B MHEPLUAIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OinmreiiHa. [IpeoOpazoBanust JlopeHna. OTHOCUTENBHOCTb TMOHATHA
OJTHOBPEMEHHOCTH. OTHOCUTENBHOCTh JUIMH W IIPOMEKYTKOB BpeMeHH. MHTepBan Mexay
COOBITUSIMH.

13. PenATUBUCTCKHIA 3aKOH TPEOOpa3OBaHUS CKOPOCTH. PENSTHBHCTCKAN WMITYIIBC.
PenaruBucTckoe ypaBHeHUE AVHAMHUKH. PEIATUBUCTCKHE BBIPAKEHUS Ul KUHETUYECKOM H
MIOJIHOM dHEprun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

14. TlonaTne O HEMHEPLMATIbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. IlpuHimn




SKBUBAJICHTHOCTH DUHILTEHHA.

15. JIuddepennuanbHoe ypaBHEHHE CBOOOAHBIX TAPMOHHYECKHUX KOJEOAHWH M €ro
pelieHue.

16. VYpaBHeHue 3aryxaromux kojebaHuii W ero pemieHue. [lapameTpsl 3aTyxaromux
KOJIEeOaHH.

17. VYpaBHeHME BBIHYKICHHBIX KOJIeOaHUIl U ero peuieHue. SBieHue pe3oHaHca.

18. Craructudeckuit u TePMOJMHAMUYECKU N METOJIbI UCCJIeI0BAHUS.
Tepmoannamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOLECCHl, UX M300pa’keHUE Ha
TEPMOJUHAMUYECKUX JIMAarpaMMax COCTOSTHHUSI.

19. Uneanpubiii ra3. [laBaeHue wuzacanpbHOro rasza. BbIBOI OCHOBHOTO ypaBHEHUS
MoJieKyisipHo-KuHeTnueckoi reopun (MKT) nneansHoro rasa.

20. Cpenusis KUHETHYECKass DSHEPrUs MOJIEKYJI HA€albHOr0 ra3a. MoleKyaspHO-
KMHETUYECKOE TOJKOBAaHWE a0CONIOTHOW Temmeparypbl. YUCIo cTemeHel cBOOOABI MOJEKYIIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

21. OcHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHeHnue Kuameiipona-
MenneneeBa). M3omporecchl.

22. 3akoH MakcBelia Ui pacrpeleiIcHus] MOJISKY HUICATBHOTO Ta3a M0 CKOPOCTSIM U
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHHUS MOJIEKYI UI€aTbHOIO Ta3a.

23. TlpuHnun neranbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH boibiMana
JUTSL pacrpeieNeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

24. Pabora mpu u3MEHEHWHM OOBEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIrHs
ujeanbHoro rasa. [leppoe Hauano TepMOIUHAMHKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJMHAMHUKH.

TunoBble 32124 1O AUCIHILJIMHE
1. JIBuKeHre MaTeprallbHOM TOYKU 33/1aHO ypaBHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/, Onpenenuth KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOYKH PaBHA HYIIIO.
Otser: 80 m.
2. JIBuKeHHE MaTepHAIbHON TOYKH 3a/1aHO ypaBHEHUEM X:At+Bt2, rae A = 4 m/c, B=-0,05
M/, Onpenenutb yCKOpeHHE B MOMEHT BPEMEHHU, B KOTOPBII CKOPOCTh V TOYKH paBHA HYIIIO.
Oreer: -0,10 m/c’.
3. JluHeitHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpallalolIerocs: AWcka paBHa 3 M/C.
Toukwu, pacnosnoxxkennsie Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
Onpenenuts yriaoByr CKOpPOCTh BpalieHus aucka. Orser: 10 paa/c.

4. Juck Bpaimaercs COIJIACHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B=-2pan/c,
Cc=05 paz[/c3. Haiitu yrioBoe yckopeHue B MOMEHT BpeMeHH t = 2 ¢. OTBeT: 6 pan/c.
S. Jluck BpalaeTcsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

c=-1 paz[/c3. B kakoif MOMEHT BpeMeHH yTrioBasi CKOPOCTh JMcKa OyzneT paBHa Hym0? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLNY TIOJI0T0 IUINHAPA MAacCo 2 KT U PainycoM 5 CM OTHOCUTENIBHO
ero ocu cummetpuun. Oreet: 0,005 Kr*M-.

7. Haiitn MomeHT mHepumu mapa maccoil 5 Kr U paguycoMm 10 ¢cM OTHOCHTEIBHO OCH,
poxoJdieit uepes ero neHtp macc. Orser: 0,02 Kr*M-.
8. Haiitn momeHT uHepuuu aucka maccoit 0,5 kr u paguycoMm 20 cM OTHOCUTEIBHO OCH
MEPIICHIUKYIIIPHON K IIIOCKOCTH JIMCKa B MTPOXosAmiel yepes ero mentp. Orser: 0,01 Kr*M°.

9. HaiiTu MOMEHT MHepLMU CTEp)KHS Maccod 5 Kr M AMuMHOW 1,2 M OTHOCHUTENBHO OCH
MEPIECHINKYJISIPHON K CTEPKHIO U MTPOXOIAIIeH uepes ero cepeauny. Orser: 0,6 Kr*M°.

10. HaiiTu MOMEHT MHEpLUMH CIUIONIHOIO LMIMHApPAa Maccod 2 KT MU paguycoM 5 cMm
OTHOCHTEIIBHO ero oci cummerpui. OtBet: 0,025 kr-m?.

11. Haiitn MomeHT mHepuuu crepkHs maccod 1,5 Kr m JyIMHOM | M OTHOCHUTENBHO OCH

. . 2
MEPIECHANKYIISIPHON K CTEPKHIO U MPOXOsIeit uepes ero koHe. Orser: 0,5 kr-m”.



12. BepeBka paspeiBaeTcd mnpu IOABEIIMBAaHMM K Hel Tena maccoil 36 kr. Temo kakoit
HauOoJIbIIIeH MacChl MOYKHO TTOJTHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? Orser: 30 Kr.

13. Teno cockanb3bIBAaET MO INIAJKON MOBEPXHOCTH, cocTaBisAomel yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c?.
14. C xaxkoli MUHMMAaJIbHOM FOPU30HTAIBHON CHIJION HY)KHO MPUKUMATh TEJIO0 Maccol 2 Kr K

BEPTHKAJIBHON cTeHe, 4yToObl oHO He ynano? KoadduuueHT TpeHHs MeXay MOBEPXHOCTHIO
cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. HaliTu cuily COIpOTUBIICHUSI BO3/1yXa,
cuuras ee nocrossaoi. Oteer: 0,25 H.
16. MaxoBuK B BHJE LWIMHIpa Maccod 5 kr u pamuycomM 20 cm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaleHus 1ocTUTr 4acToThl 10 06/c. HailT MOMEHT cuil, JeHCTBYIONMUX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuil ogHOPOAHBINA cTepxkeHb JuIMHOM 50 cM 1u mMaccoit 400 r BpamaeTcsi ¢ yriioBbIM
yckopeHHeM 3 pam/c’ OKONO OCH, HPOXOISIIEil MEpICHANKYISPHO CTEpKHIO depe3 ero
cepenuny. Onpenenuts Bpamaomuii MoMeHT. OTBer: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/c, Bpalasich OKOJIO MPOAOJIBHOM ocu ¢ yactoroit 3000
00/c. IlpuHMMas TyIoO 3a IWIMHIPUK JAAMETPOM 8 MM, ONPECIHTh KaKyro JOJIF0 KUHETHICCKOM
SHEPIUH Tella COCTaBIIIeT KMHeTHuecKas sHeprus Bpaienus. Orer: 0,44 %.

19.  Tlox melicTBMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOperna CKopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciau macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk Maccoid 100 r ABMXKETCS B TNOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

amuHoit 40 cM. Kakyio paboTy HYXHO COBEPIIUTH, YTOOBI YBEIHUYUTH YIJIOBYIO CKOPOCTh
nrapuka ¢ 20 pan/c o 25 pan/c? Orser: 18 k.

21. OrnpenenmiTth JTMHEWHYI0 CKOPOCTh IIEHTPa MOJOT0 IUIMHIIPA, CKATUBIIErocsi 63 CKOMBKEHUS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOMHBIM IWIMHAP KaTUTCA 0e3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

MOBEPXHOCTH CO CKOPOCTBIO 2 M/C. Ha Kakyio BBICOTY OH CMOKET IMOJIHATHCS IO HAKIOHHOH
mrockoctu? OtBet: 0,3 M.

23. Cuapsn maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO cO ckopocThio 800 M/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh miaTdopmsl Mocie MOoNajaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

24. I[To ropu3oHTaIBHBIM penabcaM co cKOpocThio 20 kM/4u BHkeTcs miuatdopma maccsl 200
kr. Ha Hee BepTuKaibHO MagaeT kameHb Macchl 50 Kr u nBuxkeTcss BMecte ¢ ruargopmoi. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miaardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buze aucka maccoil 4 kr u paauycoMm 12 cM Bpamaercs N0 MHEPLUUU
BOKPYI' BEPTHUKAJIBHOW OCH. BO CKOJNBKO pa3 yMEHBIIMTCA 4acTOTa BpAalllEHUs, €CIU Ha HEe
MIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagmycom 10 cm? OtBer: 1,35.

26. Touka coBepiaeT rapMOHHUYECKHE KolieOaHuUs MO 3aKOHY X = ACOS(mt+@g), rae A=3 cm,
ao=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh Touku. OTBeT: 6 cM/c.

217. Touka coBepiaeT rapMOHHYECKHE KoJieOaHus MO 3aKOHY X = ACOS(wt+@g), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOe yekopenue Toukn. Orser: 20 em/c?.

28.  Haiitu mnepuon KoneGaHUM (PHU3MUECKOTO MAasTHUKA, MPEACTABISIONIEI0 CcOoO0M

OOHOPOJHBIA CTEpkKEHb JIMHOM 60 cM, BpallarOIUCSd BOKPYr TOPU3OHTAIBHON OCH,
poxoJsIIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon koneGanuii  (GU3HUECKOTO MASTHHKA, MPEICTABISAIONMIET0 COO0M
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpallaloUuiicss BOKPYT TOPU3OHTAIBLHON OCH, TPOXOIAIIEeH
yepe3 kpaii aucka. Orer: 1,33 c.

30. bannon BMectumocThio 20 71 cOlepKUT yriaeKucslil ra3 maccoit 500 r moa gaBiaeHUEM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.
31. Kakoii 00beM 3aHMMaET UCaIbHbBIN Ta3, CoAepKalmii | KMOJIb BeleCTBa MPHU JaBICHUH

1 MIla u Temneparype 400 K? Orger: 3,3 m°.



32.  bamnon BMectuMocThio 12 11 comepxut yriekucinslii ra3. [lasnenue rasa pasao 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6amuione. OrBert: 212 1.

33. B GauioHe BMECTHMOCTBIO 25 11 HaxoauTcs Bojaopon mpu temmeparype 290 K. ITocne
TOr0O KaK 4YacThb BOJOpOJA HM3pacxoJ0BajiM, JaBieHHe B OayuioHe noHusmwiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

34. B 6amnone conepxutcs raz npu temreparype 100 °C. [Jo kakoit Temmepatypsl (B °C)
HYXXHO HarpeTh ra3, 4ToObl €ro JIaBjJIeHue YBEIUYHIOCh B ABa pa3a? Orset: 473 °C.

35. Kakoe koam4ecTBO TEIUIOTHI moTpedyercs, yToObl HarpeTh 1 mMoispb azora Ha 300 K npu
ocTOosTHHOM 00beme? OTBeT: 6,23 K/I:K.

36. Ha ckonbko wu3MeHWIach BHYTPEHHSSI JHEpPrusi BOASHOIO Iapa, €CiId IpU €ro
1300apUUECKOM C)KaTHH BHEIIHKE CUIIbI cOBepIImIn padoTy paBuHyo 10 k/[x? OrBet: 30 k/l:x.
37. [Tpu xaKoM IaBIEHUHN MPOUCXOAUIIO U300apHOE paCIIMPEHUE a30Ta, €CIIM Ha YBEJIIMYCHHE
ero oorema Ha 12 i1 6110 3aTpadyeHo KoymdecTBO TerioThl paBHoe 21 kIx? OrBer: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTh ObLIO 3aTpaueHo Ha HarpeB elius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 k[1a? OrBer: 12 k/[:k.

39. Kakoe xonmudecTBO TerioTel moTpedyercs, uToObl HarpeTh § Mok Bogoponaa Ha 100 K
IIPU NOCTOSAHHOM JaBieHun? Orset: 23,3 k/x.

40. [Tpu m3oxopHOM HarpeBe | Moms renmusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue surpormu. OrBer: 13,7 JTx/K.

OIIK-3.2 [IpuMeHsieT COOTBETCTBYIOMNK (DU3MKO-MAaTEeMaTHUECKUI ammapar, METOAbl aHaIn3a
¥ 9KCHEPUMEHTAIBHOTO MCCIIE0BAHHS IIPU PEIICHUH MPO(ECCHOHANBHBIX 33134

TunoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. BbluncieHue NpoOEHHOTO MyTH NP HEPABHOMEPHOM JABMKEHHUU MaTepHallbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [IBIDKEHHS IieHTpa wMacc. CHcrema IIeHTpa Macc.
PeakTrBHOE IBMKEHUE.

3. KpuBonmHeiiHOe nBMKEHHE MaTEpUATBHON TOUKU. TaHTEHIMAIBHOE W HOPMAIIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLMU CTEPKHS, UJINHAPA, [Iapa.

5. Pabora cuibl 1 MomtHOCTE. KiHETHYECKast SHEPTUsl MOCTYNATEIbHOTO IBM)KEHUS.

6. Kunernmueckas »Heprus Tena, BpAIIAIOMIETOCS BOKPYT HEMOJBIKHOW  OCH.
Kunerndeckas 3Heprust Npyu IIOCKOM JABHKEHUU.

7. CobOonnbie ocu. ['upockomn. [Ipeneccust rupockona.

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MasiTHUKU. DHEPrUsi TapMOHUYECKOTO
OCLMJUIATOPA.

9. CnoxeHue OIMHAKOBO HAMPABIEHHBIX U B3aUMHO NEPIEHANKYIISIPHBIX KOJIeOaHMI.

10. DkcnepuMeHTaTBFHOE TOATBEPXKICHHUE pacripenesneHus MakcBema: onbItel [lTepHa
u Jlammepra.

11. Cpennee 4dHCIO CTOJKHOBEHHWH, CpEIHSAs JJIMHA CBOOOMHOTO Tmpobera u
3 PEeKTUBHBII TUaAMETP MOJIEKYII.

12. AnmaGarHbiii mporece, ypaBHeHue [lyaccona.

13. TemmoemkocTh HIEaTBHOTO Ta3a TpU H3OMpolieccax. YpaBHeHHEe Maifepa.
Kiaccnueckass MONEKyIIpHO-KMHETHUYECKash TEOpUs TEIUNIOEMKOCTH HACAIBHOIO raza M ee
OTPaHUUYEHHOCTb.

14. Kpyrosoit nponecc (uuki). TerioBele ABUTaTeNn W XoiloauibHble MamuHbl. KITJ]
uaeanbHoOM TemioBoi mamuubl. [{ukin Kapho.

15. DHTponus uaeasbHOro ra3za mpu 00paTUMBIX U HEOOpaTHMBIX Mpoleccax. Teopema
Hepucra. Cratuctudeckoe TOJIKOBaHHUE SHTPOIUH. TepMOaIuHAMKUKA HEOOPATUMBIX IPOLIECCOB.



4.2. llpome:xkyTouHas atTecTanus B popme 3x3aMeHa (2 cemectp)

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-3 CnocoOeH NpUMEHSTh COOTBETCTBYIOINUMA (PU3UKO-MAaTeMaTHIECKUI

arrapar, MCTOJbl aHAJIM3a U MOACTIUPOBAHUA, TCOPCTHUICCKOI'O U
OKCIICPUMCEHTAJIBHOI'O UCCIICAOBAHUS IIPU PCIICHUN HpO(beCCI/IOHaJ'IBHI)IX
3aaa4

OIIK-3.1. TlpumeHseT COOTBETCTBYIOIIHMK (U3UKO-MATEMATHYSCKUM ammapar, MeEeTObl
MOJICTTUPOBAHUS ¥ TEOPETUUCCKOTO UCCIICIOBAHUS MPU PEIICHUH MPOPECCHOHATBHBIX 3a/1a4

Tunosble TeopeTnyecKre BOMPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. DneKTpU4eCcKHuH 3apsj U ero CBOMCTBa. 3aKOH cOXpaHEHMs 3apsaa. Bzanmonencreue
3apsa0B. 3akoH Kynona.

2. DJEKTpOCTaTMYEeCKOE II0JIe, BEKTOp HamnpsbkeHHOCTH. IlpuHnmn cyneprnosunuu
IEKTPUYECKUX MOJIEN U €0 PUMEHEHME IS pacyeTa I0JIsl, CO34aHHOTO CUCTEMOM 3apsi/iOB.

3. lloTrox BekTOpa HAaNpPsHKEHHOCTH JekTpudeckoro mnoias. Teopema ['aycca s
IEKTPUYECKOTO 110JI B BAKyyME.

4. Teopema 0 UMPKYISALUU BEKTOPA HANPSYKEHHOCTH IEKTpudecKkoro nois. [lorennuan
I10JI1 TOYEYHOTO 3aps/a.

5. CBoOozaHble U CBsA3aHHBIE 3apslbl. Bekrop anekrpuueckoro cMerieHus. Teopema
I'aycca u1s SIeKTpUYECKOro NOJIs B TUIIEKTPHKE.

6. JlMonekTpuku, NONApU3ALMs  JUDIEKTPUKOB.  BekTop  MOISApHU30BaHHOCTH.
ONeKTpUYecKoe Iojie BHYTPH JUAJIEKTPUKOB. JluWaneKkTpuyeckass BOCIPUUMYHMBOCTH U
IIPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsja B MPOBOJHMKE.  DIIEKTpOCTaTWYecKas  MHAYKIUS.
DneKTpuyecKas EMKOCTh YEAUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOJHHUKOB.

8. DmekTpoaBmxkymias cuia. 3akoH OMa U CONMpPOTUBIIEHUE TTPOBOAHUKOB. 3akoH Oma B
uHTerpaibHoil U auddepenunansHoi Gopmax. 3akoH Oma 1711 HEOTHOPOAHOTO yYacTKa IeTIH.

9. MomHnocts Toka. 3akoH Jxoynsa-JleHna B MHTErpaqbHOM M AuQ@epeHnanbHON
dopmax.

10. BekTtop MarHuTHOM MHAYKIHUHA. MarHuTHOE MOJI€ pABHOMEPHO JABUKYIIETOCS 3aps/a.
3akoH buo-Casapa-Jlamnaca.

11. B3zanMoneicTBUE MPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HUPKYIALNN BEKTOPA MHAYKLIIUNA MarHUTHOTO I0JIs. 3aKOH ITOJIHOTO TOKa.

13. Ilotok BekTOpa MarHMTHOM MHAYKIMH. Teopema ['aycca misg BekTOpa HMHIYKLIHH
MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IIOJIE.

14. SIBneHue AJIEKTPOMarHUTHOM WHIYKIUU. OnbIThI Q@apanes. 3aKoH
ANIEKTPOMarHuTHOM uHAyKuuu. IlpaBuno Jlenna. Onexkrponsukymas cuia HHAYKIUK. [lonHbiin
MarHuTHbIN NOTOK. Toku DyKo.

15. SBnenmne camomnaykuuu. MunyktuBHoCcTh. O/IC camomuaykuuu. MHIyKTUBHOCTH
COJICHOH 1.

16. BzamMHas uHAykuus. B3aumMHas HMHAYKTUBHOCTb. OHEpPrHsl KOHTypa C TOKOM.
IInoTHOCTB 2HEprUM.

17. HamarnmueHHocTs. Toxu HamarHnuuBaHHUs. BEKTOp HANpsHKEHHOCTM MarHUTHOIO
noJisi. Teopema o UPKYIALKUY BEKTOPa HAIPSXKEHHOCTH MarHUTHOTO IMOJIS.

18. VYpaBHeHue MakcBemia A1 DJIEKTPOMarHUTHOTO IO B MHTErpajbHOW U
muddepeHnranbHoM Gopmax.



19. MuddepenunanbHoe ypaBHEHHE 3JCKTPOMArHUTHBIX KOJE€OaHWH, €ro pelieHue.
Bunpl konebanuil 1 NX XapaKTEePUCTHUKH.

20. YpaBHEHUE BBIHYXJICHHBIX KojeOaHuil. PesoHanc TokoB u HampspkeHwid. [loHsTHE O
IIEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JMCHUILIMHE
1. Haiitu paccrosiHre MEXAY ABYMs TOUYEUHBIMU AIEKTPUUYECKUMU 3apsilaMu, €CJIU U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTrO paccTosiHus Ha 50 cM cuiia B3aUMOJACHCTBHS yBEIMYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pagmycom 15 cm Haxomutces 3apsg Q = 2 HKn. Ompenenutsb
HANPSDKEHHOCTh £ 3JIeKTpOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cm oT ueHtpa chepsi.
Otsert: 0.
3. Ha merammuyeckoit cepe pamguycom 15 cm mHaxomutes 3apsg Q = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUYECKOro Mo Ha noBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammnueckoit chepe paguycom 15 cm Haxoautces 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM oT ueHTtpa chepsi.
Otser: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noteHman ¢
AJIEKTPOCTATUYECKOTO OISl Ha noBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMUECKUE 3apsKeHHbIe cepsl paguycamu Ry =6 cm u Ry = 10
CM HeCyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Q; = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOYKE, OTCTOSIIEH OT eHTpa cep Ha paccrosiHue 1 = 5 cM. OTBer: 0.
7. DJEeKTpUYecKoe II0JIe CO3J4aHO JABYMs OECKOHEYHbIMH NapajuleIbHBIMU IJIACTHUHAMH,
HECYIIMMHM PaBHOMEPHO pacIpeAeNieHHbI Mo romanu 3apsiy [ =1 HK/M. Onpenenutb
HanpsbkeHHOCTh E momnst mexay mnactunamu. OTBet: 0.
8. DnexTpuyeckoe TMoJie CO3MaHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH TUTACTUHAMM,
HECYIIMMH DPABHOMEPHO pacIpeAesieHHbIM Mo rmiomaau 3apsng [ =1 KM% Onpenenutb
HanpspbkeHHOcTh E nons BHe minactud. OTBer: 113 B/Mm.
9. IloreHuman >MEKTPUYECKOTO MO, CO3AaBAEMOr0 CUCTEMOI 3aps0B, UMEET BUJ ¢ = a(x*-
y%), rae a=1B/M’. Haiitn MOJYJIb HANpPSOHKEHHOCTU DJIEKTPUUYECKOTO IMOJII B TOYKE C
koopaunHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CU 1 OKpYTIUTh ¢ TOYHOCTBIO 10
nByx uudp nocne 3ansaroil. [OTBer: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 uKn pacnonokensl Ha paccTosHuM 5 cMm. Haiitu
HaIPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 €M OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh D3JEKTPUYECKOTO IOJII B TOYKE, PACIHOJI0KEHHOM BJOJb
npsiMoi, coenunstoment 3apsiasl +10 HKn u +8 vHKn u Haxoasueiics Ha pacctosHuu 12 cM oT
nepBoro u 8 cM oT BTOpOro 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJSATCSl OJJMHAKOBBIE MOJOXKHUTEIbHBIE 3aPsi/Ibl
2 uKn. OnpenenuTs HaPsHKEHHOCTD AJIEKTPHYECKOTO TOJIs B IeHTpe KBaapaTa. OrBer: 0.
13. Paccrosuue | mexay 3apsmamu Q==42 uKir qumosns pasao 10 cM. Haiitu moteHIman ¢ moss
CO3/IaHHOT'O JMIIOJNIEM B TOUKe, yajdeHHON Ha I'=10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsiia.
Ortgert: 0.
14. lunons ¢ 3ieKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO yCTaHAaBIMBAEeTCS B
OJIHOPOJHOM DJJIGKTpUYECKOM TTojie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HE00XO0IUMYIO ISl TOT0, YTOOBI MOBEPHYTH JUMOIb Ha yrou o = 90°. OTBet: 6 MK/[x.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JIURJIEKTpUKE (€=3) MOJISIPU30BaHHOCTh P NOCTUTHET 3Ha4yeHus, pasHoro 200 MrKi/m?. OTBer:
11,3 MB/m.

16. Haiitu paguyc BHemHel oOknaaku Ry BO3AyIHOTO c(hepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paauyc R; BHyTpeHHe#ll oOOKIanku CQepuvecKoro KOHAECHCATOpAa EMKOCTHIO
C = 3,3 n, ecnu paguyc BHemHe# Ry = 3 CM, ausnektpuk — mapadus (¢ = 2)? OTBet: 1 cMm.

18. OmpenenuTh 3IIEKTPOSMKOCTh HWIMHIPUYECKOTO BO3IYIIHOTO KOHACHCATOpA JIMHOM
| =10 cm, ¢ panuycamu o6kinagok Ry =1 cm u Ry =2 cm. OrBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOPA COEIMHEHBI IMOCIenoBaTelnbHO. EMKOCTh Takoi OaTtapeu
C =100 n¢. OmpenenuTh €MKOCTh OaTrapew KOHIEHCATOPOB, TMOCIE TOTrO, Kak OJMH W3 HUX
3anoaHuId mapapuaom (¢ = 2). Orser: 120 nd.

20. ITnockuit BO3AYIIHBIA KOHACHCATOP AMeKTpoeMKOCcThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
noteHimanioB U =300 B. Tlocrme oOTkIOYEHHS] OT HCTOYHHMKA TOKA PACCTOSHHUE MEXKIY
oOKJlaJKaMu KOHJeHcaTopa ObUIO yBenu4eHo B 5 pa3. OmpenenuTs paboTy A BHEIIHUX CHII IO
pasnBwkeHuio ookimanok. Orser: 0,2 m/xk.

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiiti 3apsa (, mpoTekaromuii 4yepes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpoTtusienueM 0,080M npu Toke 4A oTHaeT BO BHEIIHIOK
nens 8BT. Kakyro MOIHOCTE OTIAcT OH BO BHEUTHIOKO 1ienb pu Toke 6A? Otser: 11 Br.

23. K uctounuky toka ¢ /1C A=1,5 B npucoenunmiu karymky ¢ conporusienneM R=0,1 Om.
AmMriepMeTp mnokaszan cuity Toka, paBHyto 11=0,5 A. Korna x MCTOYHHMKY TOKa NMPUCOECTUHUIN
IIOCJIEZI0BATENbHO €I11€ OJMH UCTOYHUK TOKa ¢ Takol ke D/IC, To cuna Toka | B TOM ke KaTyike
okazasiack paBHoit 0,4 A. OnpenenuTbs BHYTPEHHEE COMPOTUBIIECHUE MEPBOIO0 MCTOYHUKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cune toka 11=3 A BO BHemIHEH IlenH akKKyMYJIsSTOpa BeIEIsIeTCs MOoITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE CONMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInoTHOCT, TOKa B METHOM IIPOBOJHHKE paBHA 2 A/mmM?. Haiiti HaIpsKEHHOCTh
AJIEKTPUYECKOTO TOJS B IPOBOAHMKE. YIenbHOe compoTuBieHne Meaun 17 HOm'Mm. Otser:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TIpPOBOAHMKY TedeT Tok 50 A. Ompenenutsb
MarHuTHYI0 MHAYKIUIO B TOYKE, yJaJE€HHOM Ha paccTosiHue 5 c¢M OT NpoBOAHUKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyCc TOHKOI'O KOJIbIla, IO KOTOpOMY TedeT Tok 30 A, eciau HampsKEeHHOCTh
MarHUTHOTO MOJI B IIEHTpe Koiblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoit Tok TedeT no npssMoMy OECKOHEYHO JJITMHHOMY IPOBOJHHKY, €CIIU Ha paccTosHuu 10
CM OT Hero mMarHuTHas uHaykuus pasHa 20 MxTn? Otert: 10A.

29. Kaxoil Tok uet no ToHKOMy KOJblly paaunyca 10 cM, eciii UHAYKLIHUSI MarHUTHOTO MOJS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5CM OIWH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAPABICHUAX oquHaKoBbie Toku | =10 A
Kaxplii. Halitn HampsokeHHOCTh H MarHWTHOTO MOJIs B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
r1 =2 cM OT OJfHOTO | I, = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.

31. OnpenenuTh WHIYKIIMIO MAarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOM[IA, COZAEpIKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otset: 0,025 Ta.



32. CKOJIbKO BUTKOB Ha €JIUHUILY JUIMHBI COJCPXKUT JITMHHBIA COJICHOWJ TPH CHJIE TOKa
I =0,5 A, ecnii HanpsKEHHOCTH 10T Ha ocu coneHousa H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS HAa OCH JJIMHHOIO COJIEHOMJA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
34. BplunciauTe HUPKYJSALMIO BEKTOpA HAIMPSIKEHHOCTH BJOJb KOHTYPA, OXBAaThIBAIOLIEIO

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

35. IIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJTHOPOJHOM MarHUTHOM
10JIe MEPHEHIUKYISIpHO JUHUAM MHAYyKUuuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3oK
npoBoja juuHou 1=1 M ecnu MaruuTHas uHayKuus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy Teder Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie ozt yriioM 60° Kk muHusM MarHuTHOM MHAyKuun. C kakod cuimoit F neictByer
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 cM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 c¢cM u mmpuHoi b = 1,5¢m, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOAUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
napajuieiabHa JUHUAM UHAYKIMU. HaliTu MexaHnuyeckuii MOMEHT M, NeMCTBYIOUIMI Ha paMKy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbI MOMEHT p,, BUTKA paBeH | A-M? BblapciuTh paauyc R Butka. OTBet: 9,27 cMm.

39. Beruucnuth paanyc R 1yru okpy’HOCTH, KOTOPYIO OMUCHIBAET IPOTOH B MATHUTHOM I10JIE C
unayknuei B = 15 mTn, ecnu ckopocth v ipoToHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO HOHU3HUPOBAHHBI aTOM renus (Q-4acTulla) JBUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxHocTH paguycom R = 10 cm. Haiitu
cKopocTh U a-dactuibl. OTBeT: 0,61 MMm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocteio v =107 m/c neiicteyer cuma F=1,6 nH. Haiitm yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM nHAykiuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIbHO COEIWHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHAYKTUBHOCTH L = 1 I'H, uctouynuka Toka u kimoya. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK0Ya CUja TOKa B IIenu yMeHbIInuTes B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENFHO COEAMHEHHBIX  COMNPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIWIack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44. BpIYUCIUTH DHEPTHMI0 MAarHUTHOTO MOJS coleHowna, coaepxkamero N = 1000 BuTkoB
npoBojAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA TMOTOK Yepe3 €ro MOMepeyHOe CEeueHHUe
® =0,1 MB6. OTBeT: 0,05 k.

45. HaiiTu WHIYKTUBHOCTH TPOBOJSIIETO KOHTYpA, €CIM MAarHUTHBIA TMOTOK Yepe3 Hero

yBennuuBaetcs Ha 0,02 BO6 B pesynbrare u3MeHeHHUs] Toka B KOHType ¢ 4 A 10 8 A. OTBet:
5 MI'n.

OIIK-3.2 [IpumMeHsieT COOTBETCTBYIOMINN (DU3MKO-MaTeMaTHUECKUIl amnmapar, METOAbl aHaIu3a
Y KCIEPUMEHTAIbHOI0 UCCIIEIOBAHUS IIPU PELIEHUH MTpodecCHOHaAbHBIX 3aa4

Tunosble TeopeTHYeCKHE BONPOCHI K IK3aMeHY M0 INCHUILIHHE
1. TloTteHmumanpbHOCTH dJeKTpuYeckoro mois. Pabora mo mepemereHuto 3apsua B
anekTpuueckoM nose. [lorennmanbHas sHeprust B3auMOJEHCTBUSI DNIEKTPUUYECKHUX 3apsi/IOB.
2. CBs3b MEXKIY MOTCHIIMAIOM U HAIPSDKEHHOCTBIO.



3. Ilpumenenue Teopembl [aycca s pacdera >IEKTPUYECKHX TOJNEH, CO3AaHHBIX
TOYEYHBIM 3apsiIOM, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(hepoil, HUTBIO, LIUIMHIPOM,
LIapOM.

4. BpluMcieHHe NOTEHIMANA IO HAPSKEHHOCTH AJIEKTPUYECKOTO MOJIS.

5. DNeKTpUYECKUH MOMEHT JuMoiid. TOYeUHBbIM JAMUNONb. OJEKTPUYECKOE I0JIe
TOYEYHOT'O JMIIOJNS U €ro pacyeT Ha OCHOBE NMPHUHIIMIIA CYNEPIO3ULUHU. DIEKTPHUUECKOe M0JIe Ha
OCH JTUIIOJIS ¥ B HAIIPABJIEHUH, IEPIIEHAUKYIIIPHOM K OCH JIUIIOJIA.

6. DnexkTpuyeckuil AMIONL B OAHOPOJHOM M HEOJAHOPOJHOM 3JIEKTPUYECKOM IIOJIE.
[ToreHunanbHast 3HEPTUS JUIOIS.

7. VYcnoBus A7 BEKTOpAa HANPSYKEHHOCTH  JJIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUUECKOTO CMELIEHUS Ha TPAHULIE ABYX JUAJIEKTPUKOB.

8.  CerHeTonNIeKTPHKH, X CBOMCTBA. JIMAIIEKTpUUECKUI THCTEPE3HC.

9. Kongencatopsl, BHIBl KOHJCHCATOPOB. OHEPrus 3apsLKEHHOTO IPOBOJIHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTpudeckoro nosis. O0beMHas INIOTHOCTh SHEPTUU.

10. Knaccuyeckue OnbITHI 10 OOHAPY)KEHUIO U OOBSICHEHHIO MEXaHNW3Ma BOSHUKHOBEHHS
NIEKTPUUYECKOTO TOKAa. YCIOBHUS BO3HHUKHOBEHHUS OSJIEKTPUYECKOTO TOKA. XapaKTEepUCTHKH
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

11. Pa3BerBnenHsble iekTpuueckue nenu. [Ipasuna Kupxroda.

12. Kgasucramuonapueie TOKH. [Ipomecchl ycTaHOBIEHUS TOKa TNpH 3apsie, paspsie
KOHJIeHCaTopa.

13. Tpumenenue 3akoHa buo-Caapa-Jlamnaca st pacdera MAarHUTHOTO TIOJISI IPSIMOTO
IPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOJAHUKA C TOKOM.

14. ]leficTBMe MarHUTHOTO Ha JABYOKyIuiics 3apsy. Cwia Jlopenna. Dddexr Xomna.

15. IIpumeHeHHe 3aKOHa MOJHOIO TOKA JUli pacyéTa MAarHUTHOTO IOJIS COJIEHOM[A,
TOPONJATIBbHOMN KaTyIIKH.

16. PabGora no nepeMernieHnIo NpOBOAHNUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJIE.

17. V3meHenne cuibl TOKa TMPH pPa3MBIKAaHWH/3aMBIKAHWW IIETIH, COJEpIKaIleH
UHIYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB WHAYKIIMU W HAMPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIBYX MarHeTHKOB.

19. Nwua-, mapa-, peppo MarHeTUKN: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W poTOp BEKTOpa MHIYKIMM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE T0JIE, TOK CMEIICHUS. DIEKTPOMarHUTHOE MOJI€.

4.3. [Ipome:xyTouHnasi arrecranus B opme 3x3amena (3 cemectp)

Kon Pe3ynbTaThl OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
KOMIIEeTeHI[UH Conep:xaHue KOMINeTeHIUI
OIIK-3 Crioco6eH NpUMEHSTh COOTBETCTBYIOLINH (prU3HKO-MaTeMaTHUECKUI

annapaT, METOAbI aHAJIN3a U MO)ICJ'II/IpOBaHI/ISI, TeOpeTI/I'-IeCKOFO n
AKCIEPUMEHTAIBHOTO HCCIICIOBAHUS TIPU PEIICHUH MPO(HECCHOHATBHBIX
3a7a4

OIIK-3.1. [IlpumeHseT COOTBETCTBYIOIIMH (PU3MKO-MaTeMaTHUECKU ammapaT, METOMAbI
MOJIEJTUPOBAHUS U TEOPETUYECKOTO UCCIIEeI0BAaHUS MPU PEeIIEeHUH NMPOPECCHOHANBHBIX 3a/1a4

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEeHY 110 JMCHHUILIHHE
1. Pacnpoctpanenue BonH B ynpyroil cpene. IlpomonbHble W MONEpedYHbIE BOJIHBIL.
VYpaBHeHue IUIOCKOM U chepuueckoil rapmMoHumdeckux BosiH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHUe. DHeprus BoiHbl. [IpuHimn cynepno3unuu BoiH. CTosune BOJIHBI.



2. BonHoBoe ypaBHeHHME Ui OJEKTPOMArHUTHOW BOJNHBL. (OCHOBHBIE CBOMCTBa
AJIEKTPOMArHUTHBIX  BOJIH. ODHEPrusl  AJIIEKTPOMArHUTHbIX BoOJH. Bekrop IloiiHTHHTA.
NHTEHCUBHOCTD BOJIH.

3. Bpemennas ¥ TpPOCTpPaHCTBEHHAss KOTE€pPeHTHOCTH. CTeneHb KOrepeHTHOCTH.
Wutepdepennus nyx BonH. Untepdepennus ceera. lllupuna naTepdepeHIIMOHHOMN MOTO0CHL.

4, Judpakmus ceera. [Tpuniun [oiirenca-dpenens.

5. [EcrecrBennslii U mossipu3oBaHHBIN CBET. 3akoH Maioca. CTeneHb MOJIsSpU3ALUU
CBETA.

6. Tlomspusaunus npu OTpaKEeHUH U MperoMiieHnu. 3akoH bprocrepa.

7. PacmpocTpaHeHue cBeTa B MOMIOMIAIOIIKX cpenax. 3akoH byrepa. Jlucnepcus ceera.
HopmainibHas 1 anoMasnbpHas JUCHIEPCHS.

8. TemnoBoe wu3IydeHHE M €ro XapaKTEPUCTHKU. 3aKOHbI TEIJIOBOTO H3JIyYEHHUS.
I'unoresa [1nanka. @OTOHBL.

9. KopmyckynsapHO-BOJHOBOM IyasiM3M cBeTa M Marepud. lumoreza ae bpoiins.
Hexotopsle cBolicTBa BoaH ae bpons.

10. BonHoBbIe cBoOiicTBa MUKpodacTuil. Jludpakuus SICKTPOHOB. ITpuHIMI
HeonpeneneHHocTH [ eitzenbepra.

11. BonnoBas ¢yHKIMS U ee ¢puznueckuii cmbicia. HopMupoBka, cTaHIapTHBIE YCIOBUS.
Cynepno3uiys COCTOSIHII B KBAHTOBOW MEXaHHKE.

12. Yactuna B OIHOMEpPHOHN MPSIMOYTOJNbHOW TMOTEHIMAIBHON siMeé ¢ OECKOHEUHO
BBICOKMMU CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b MOTEHUMAIBHBIN Oapbep. JIMHEMHBIN
rapMOHUYECKUI OCHUILIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOPOAa B KBAaHTOBOM
MEXaHHKE.

14. KBantoBbie umucia d3JekTpoHa B arome. CnuH anekTpoHa. CHOUH MHUKPOYACTHIL.
®epmuonbl. bozonsl. IIpunnun Ilaynu. PacnpeneneHue 53I€KTPOHOB IO SHEPrETUYECKUM
YpOBHsM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. Tlonatue o KBaHTOBBIX cTaTHcTUKax boze-DiiHmrelitna u  ®epmu-/lupaka.
BBIpOKI€HHBIN SJIEKTPOHHBIN a3 B METaJUIAX.

16. Pa3mep, cocTtaB u 3apsa aTOMHOTO spa. Jledekt maccel 1 3Heprus cBsa3u aapa. Crux
A]lpa ¥ €r0 MAarHATHBIA MOMEHT. S nepHsle cuibl. Monenu siapa.

17. OOume cBoiicTBa »neMeHTapHbIX 4acTull. Kinaccuukanus sneMeHTapHbBIX YacTHIl.
Yactuupl u aHTtuyactuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, cJlad0€ U TPaBUTALMOHHOE
B3aMMOJICUCTBHS.

TumnoBble 3312494 M0 AUCIUILIHHE
1. Ha nytu cBeToBOM BOJHBI, MIYyIIEW B BO3/yX€, MOCTABWINA CTEKJISIHHYIO IUJIACTUHKY
(mokazatens MpenoMIIeHUs cTekiaa paBeH 1,5) rtommmHOW 1 MM. Ha CKONBKO HM3MEHHTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA NAJAaeT Ha IUNIACTUHKY HOpManbHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnmuubl BonH Buaumoro cBera (ot 0,76 mo 0,38 Mxm), KOTOpble OymayT
MaKCHMaJbHO YCHJIEHBI MPU ONTHYECKOW Pa3HOCTH X0Jla MHTEPPEPUPYIOIIUX BOJIH, paBHOM 1
MikM. OTBeT: 0,5 MKM.
3. Paccrostare d mexay nBymst miensmu B onbsite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o 2kpana 3 M. OnpeaenuTs JIMHY BOJTHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, ecliu muprHa b uHTepPepEeHIIMOHHBIX TOJI0C Ha SKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibHyto mienky (N = 1,3), Haxonsuryrocs B BO3JyXe, MaJaeT HOPMAJIbHO IMY4YOK
aydeii Oenoro ceeta. [Ipu kakoil HauMeHbIeH TommHe d TUIEHKH OTPaKEHHBIH CBET C JTMHOM
BoHBI A = 0,55 MKM oOKkakeTcs MaKCHUMalbHO YCHJICHHBIM B pe3ylbTare HHTEepPepeHInu?
OtBert: 0,1 MKM.



S. Paccrosinue Arp 1 Mexy BTOPBIM U IEPBBIM TEMHBIM KoJbllaMu Hbl0TOHA B OTpakeHHOM
ceere paBHO 1 MM. OmpenenuTs paccTosHue Arigg MEXAY JECSATHIM U JCBITHIM KOJIBLAMH.
OTtBer: 0,39 mMm.

6. Ha mens mupunoii ¢=0,05 MM mamaer HOpMalbHO MOHOXpomathdeckuid cBeT (A=0,6
MKM). Onpeenuts (B rpagycax) yroia ¢ Mexay IepBOHaYaJIbHbIM HallpaBJICHUEM ITy4YKa CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO Audpakiuonnyto nojocy. OtBer: 2,75°.

7. CKOJIBKO IITPUXOB Ha KKABIH MULIUMETP COACPKHUT NU(PPAKIMOHHAS PEIIeTKa, €CIU
npu HaONIOJEHMM B MOHOXpoMaThyeckoM cBere (A=0,6MKM) MakCHMyM MATOTO TOpPSIKa
oTkJioHeH Ha yroa ¢=18°? Oreer: 100.

8. Judpakumonnas pemerka coxepkut N =200 mrpuxoB Ha IMMm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpoMaTHueckuii cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIETO MOPSIKa
naet 3Ta pererka? OrBeT: 8.

9. CKOJIBKO IITPUXOB Ha KAl MUJUTUMETP COICPKHUT AU(DPAKIMOHHAS PELIETKa, eCln
pu HaOJIOJIEHNH B MOHOXpoMatudeckoM ceTe (A = 0,6 MKM) MakCUMyM TpPETBHETO IMOpsIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

10. [Ty4oK eCTeCTBEHHOTO CBETa, UAYIIHIA B BOJE, OTPAXKAeTCsl OT TpaHu anMasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). Ilpu kakom yriie mageHus o (B rpajgycax) OTpaKCHHBIH CBET
MOJIHOCTBIO NOJIsipu30Ban? OTBeT: 61,2°.

11. VYron bprocrepa og, Ipy NaJeHUM CBETa U3 BO3/yXa Ha KPUCTAII KAMEHHOW COJIM PaBeH
57°. Onpenenutb CKOPOCTh CBETa B 3ToM kpucrtaie. Oreer: 194 Mwm/c.
12. [IpenenbHBIA yron o TOJHOTO OTPAXKEHUS Iy4YKa CBETa Ha TpaHUIE >KUIKOCTH C

BO3ayXoM paBeH 43°. Ompenenuts yron bproctepa og, (B rpagycax) s HaeHHs Jyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBer: =55°45".

13. VYron Mexay TJIaBHBIMH IIJIOCKOCTSIMHU TOJISIpU3aTOpa M aHaiau3aropa coctarisier 30°.
Onpenenuth M3MCHCHHE WHTCHCHBHOCTH TIPOIICIIICTO Yepe3 HUX CBETA, €CIIM yroll MEXIy
TJIABHBIMH TUIOCKOCTSIMHU TOJISIPU3aTOPa U aHAIU3aTopa u3MeHuscs 10 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P gactuuno-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pas
OTIIMYAeTCS MaKCHMallbHAs WHTEHCHMBHOCTH CBETa IPOIYCKAEMOTO dYepe3 aHaiu3aTop, OT
MuHUMaTbHOU? OTBeET: 3.

15. OnpenenuTs TEMIIEpaTypy, IpU KOTOPOM SHEpreTHdeckas CBETUMOCTb Ry abCOMOTHO YepHOro
Tena paBHa 10 kBr/v?. OtBer: 648 K.

16. [ToTok »Heprum, W3My4aeMblii U3 CMOTPOBOTO OKOIIKAa IUIABWJIBHOM meun, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meuu, €Cu IUIOIAb OKOIIIKA COCTABIAET 6 oM. Otser: 1000 K.

17.  Bo cKONbKO pa3 Haio YBEIMUYMUTH TEPMOAMHAMHYECKYIO TEMIIEpaTypy aOCOIOTHO YEPHOIO Tea,
4TOOBI €10 SHEPreTUUecKas CBETUMOCTB B3pocia B 16 pa3. Orser: 2.

18.  Ha kakyro /IMHY BOJHBI NMPUXOJUTCS MAKCUMyM CHEKTPaIbHOM IUIOTHOCTH 3HEPreTHYecKOn
CBETHMOCTH a0COITFOTHO YEPHOT O Tefa IPU TeMIIEpaType 0°C. OtBer: 10,6 MKM.

19. Onpenenuth JUIMHY BOJHBI CBeTa, oOiydaromiero Qorokarox ¢ paboToi BbIXOAA

A =215B, ecntu MakcuManbHas KMHETHYECKasi SHEPrus (POTOAIEKTPOHOB Tmax = 1 3B. OTBer:
400 nm.

20.  Ha noBepxHocTh (hoTOKaTOAa magaer MoHoxpomaruuyeckuit cer (A =310 um). YToOBI
OPEeKPaTUTh AMUCCUIO  DBJEKTPOHOB, HYKHO TMPHJIOXKUTH 3aJEPKUBAIOIIYI0  pPa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

21.  Yacrumna HaxoauTcs B MOTEHUMATbHOM sinuke. HaliTh oTHOIIEHME pa3HOCTH COCEIHMX
SHEPreTHUECKUX YpoBHEH AEn1 5 kK sHeprum £, dacTuils! B crydae N = 5. Oreer: 0,44.

22. YacTuia HaxoAUTCS B MOTEHIMAIbHOM siluKe. HallTh OTHOIIEHHWE Pa3HOCTH COCEIHUX
HHEpPreTuuecKux ypoBHer AEn+1, K sHEprum E, yacTuiibl B ciydae n — . OrBer: 0.

23.  OmpenenuTh XOJJIOBCKYIO Ppa3HOCTh MOTEHIMAJIOB MEXIY TpaHsIMH KpEMHHEBOTO
oOpasna mmpuHOW | =2 cM, MOMENIEHHOrO B OJHOPOJHOE MAarHUTHOE MOJE C WHIYKIUEH



B = 0,3 T, npu nponycKkaHuK TOKA IIOTHOCTBIO | = 2 A/M. Tlocrosaas Xomwia Ry = 0,1 M¥/Ko.
OTtBer: 1,2 MB.

24. Onpenenuth MOCTOSHHYIO XOJUIa METaUIMYeCKOTo o0pasla, eciau KOHIICHTPAIIHs
HOcHTeNeH 3apsaga n =4,1- 10%° M3, OrBer: 0,015 MK

25. Kakasi 4acth (B %) HAYalbHOTO KOJMYCCTBA aTOMOB PAJHOAKTUBHOIO aKTHHHS 2 Ac
ocranercs uepes 5 cyr? Ilepuon nmomypacnana 10 cyrok. OrBet: 71 %.

26. [TocTostHHas pacnmaga A pyomaus *Rb paBHa 7,7 10* ¢™. OnpenenuTbs €ro Nnepuoj
nosypacnaaa T, B MunyTtax. OrBer: 15 MuH.

217. 3a OIMH TOJA HAvaJbHOE KOJIMYECTBO PAJUOAKTUBHOIO H30TONA YMEHBUIWJIOCH B TPH
paza. Bo ckoibko pa3 oHO yMeHbIIUTCS 3a JiBa roaa? OtBert: 9.

28. 3a Bpems t = 8 cyr pacmanock k = 0,75 HayanpbHOrO KOJWYECTBA SJIEP PAAHMOAKTUBHOTO

u3zorona. OnpenenuTs nepuos noxypacnaaa T1. OTrBer: 4 aHs.

6y : 9 4
29. Snepuas peakuus umeer Bun Ll+7?—> "Be+ He  Oppenenurs maccosoe umcio
P p p
HexocTarolero yiaemenra. OTBer: 7.

12 2 11
30. SlnepHast peakius HMMEET BHJ C+"H->7+"B, Onpenenutb MacCcoOBOE YHUCIIO
HegocTarolero sneMenta. Orser: 3.

OIIK-3.2 [IpumeHsieT cOOTBETCTBYIOMIMM (DU3HKO-MAaTEMaTHUYECKU ammapar, METOAbl aHaIn3a
Y DKCIIEPUMEHTAIIBHOTO UCCIICOBAHUS IIPH PEIICHUH MTPO(HEeCCHOHABHBIX 33724

Tunosble TeopeTnyecKne BOMPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Cnocobsl HabmiomeHus uHTepepeHuuu cBeTa. J[ByxiyudeBas uHTepdepeHIus.
WUntepdepeniuss B TOHKUX IIeHKaX. [lolockl paBHOrO HakjiOHA M PAaBHOM  TOJILIUHBIL.
Wutepdepomerpsl.

2. Meton 30 ODpenemns. Audpaxuuss PpeHens Ha KpPyIIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

3. Mudpakuus @paynrodepa Ha menud 1 MHOTHX eisx. JJudpakunonHas pemerka.

4. Jludppakuus Ha npocTpaHcTBeHHOW pemetke. ®opmyna Bynbda-bparros.
Pazpemaroniast cnocoOHOCTh ONTUYECKUX TPHUOOPOB.

5. DKClepUMEHTalbHOE TOATBEPKJIEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUM
doroapdext: a3ppext Komnrona.

6. KgsanroBble ypaBHeHHs IBWkeHHUs (oOmiee ypaBHenue lllpemuHrepa, ypaBHeHHE
HIpenunrepa a1t CTallMOHAPHBIX COCTOSHUI).

7. DHepreTMyeckue 30HbI B KPUCTAJUIaX B MPHUOIMKEHUU CUIBHOM CBS3H. MeTabl,
MOJIYTIPOBOIHUKH U AUDJIEKTPUKH 110 30HHON TEOPHUH.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTH MTOIYITPOBOTHHKOB.

9. ®OTONPOBOAUMOCTH MOIYITPOBOJHUKOB.

10. KoHTakT IByX METAJJIOB MO 30HHOW TEOpWHU. TepPMODIEKTPUUECKHE SBICHUS M WX
IIPUMEHEHHE.

11. BrimpsimieHHne NEpeMEHHOT0 TOKa Ha KOHTaKTe METaJUI-II0JIyTIPOBOAHUK.

12. KoHTakT 3J€KTPOHHOTO U JBIPOYHOTO MOTYIPOBOAHUKOB. TPaH3UCTOPHI.

13. 3akoHOMepHOCTH 0- U -pacmanoB. HeWTpHHO. y-U3Ty4eHNE U €ro CBOMCTBA.

14. Sinepuble  peakuumu. OHepreTuyeckas cxema sAepHbIX — peakuuid. [lyrtu
MCIIOJIb30BaHUS SIIE€PHON YHEPTHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

3aBeaytowmin kadeapoit Oudd

COrNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 11.06.25 09:51 (MSK) Mpocrtas noanuck




