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1 OBIME ITOJIOXKEHUA

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

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

OcHoBHas 3a1a4a — OOECHEUYUTHh OLEHKY YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KoHnTponp 3HaHul poBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [Ipomexyrounas
aTTecTalus MPOBOAUTCS B (popMe FK3aMeHa B IEPBOM, BTOPOM U TPETHEM CEMECTpaXx.

dopMa IPOBEACHUSA DSK3aMEHAa — YCTHBIM OTBET II0 TEOPETHYECKHM BOIIpOCaM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHH 9k3aMeHa B popMme O0aabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMOi, YCBOMBIIMK OCHOBHYK) M 3HAKOMBIM C JIOTOJHHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUECKUE CIIOCOOHOCTH B MOHUMAaHUH, U3JI0KEHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JINTEpPATypy, PEKOMEHJIOBaHHYIO B Iporpamme. Kak mpaBuiio, oleHKa
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
nanbHenmei yueOHoi paboThl U Tpo(heCcCUOHATBHON JEeSITEIbHOCTH;

«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, 3HAKOMBIM C OCHOBHOW JIUTEPATYpOil, PEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Jaal0IMM HEOOXOAMMBIMU 3HAHUSMH JUIsl UX YCTPAHEHUS O] PyKOBOJICTBOM
IpernojaBaTens;

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

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



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O IUCIHUIIJIMHE

No KonTponupyemsbie pazaesnbl Koa xoHTpOoaupyemoii Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIETEHIUH (1n e OLIEHOYHOTO
4acTH) MEPOIPUSITHS
1 2 3 4
1 du3nyeckrue OCHOBBI KJIACCUYECKON MEXaHUKU
1.1 | Beeaenue OIIK-1 SK3aMCH
OIIK-2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1 OK3aMeH
Y BPAILIATEJIbHOTO JBHXKCHUS OIIK-2
1.3 | JlunamuKa nocTynareiabHOro u OIIK-1 OK3aMeH
BpAIIATEJILHOTO JBUKCHUS OIIK-2
1.4 | 3akoHBI COXpaHCHUS OIIK-1 DK3aMeH
OIIK-2
1.5 | OcHOBHI cienUaIbLHON TCOPUHU OIlK-1 OK3amMeH
OTHOCHUTEJIbHOCTH OI1K-2
1.6 | Mexanuueckue kojaeOaHus OIIK-1 DK3aMeH
OIIK-2
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKU OIlK-1 DK3aMeH
OIIK-2
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIlK-1 DK3aMeH
OIIK-2
3 DNEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OIIK-2
3.2 | [IpOBOTHUKY H JUIIEKTPUKHU B OIIK-1 DK3aMeH
JJIEKTPUYECKOM I10JI€ OIIK-2
3.3 | [loCTOSIHHBII AIIEKTPHUYECKHI OIlK-1 DK3aMeH
TOK OI1K-2
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1 OK3aMeH
OIIK-2
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1 OK3aMeH
OIIK-2
4.3 | DneKTpoMarHuTHasi HUHIYKIUSI OIIK-1 OK3aMeH
OIIK-2
4.4 | DnekTpoMarHuTHbIE KOieOaHus OIIK-1 DK3aMeH
OIIK-2
5 Bonusr n ontrka
5.1 | Boxnsl OIlK-1 DK3aMeH
OIIK-2
5.2 | Ontuka OIlK-1 DK3aMeH
OIIK-2
6 KBanToBas ¢uznka
6.1 | KBanToBas onTuka OIIK-1 OK3aMeH
OIIK-2
6.2 | KBanToBas MexaHHKa OIIK-1 OK3aMeH
OIIK-2
7 AToMHas U siepHas puznka




7.1 | ®usuka atoma OIlK-1 DK3aMeH
OI1K-2

7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIIK-1 DK3aMeH
TeNna OI1K-2

7.3 | SAnepnas pusuka OIIK-1 DK3aMeH
OI1K-2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. IlpomeskyTouHas arrecranus B popMme 3k3ameHna (1 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIETeHIIH U Conep:kaHue KOMIeTeHIH
OIIK-1 Crioco0O€H HCIIOJIB30BaTh MOJIOKEHUS, 3aKOHBI K METO/bI €CTECTBEHHBIX

HAayYK U MAaTEMATUKHU IJId PCHICHU 3a1aY HH)KCHepHOﬁ ACATCIIBHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JHCHHUILIHHE

1. MarepuanbHas touka. Cucrema otcuera. I[lyte. Ilepememenne. CkopocTh H
YCKOpPEHHE MaTepHAIBHON TOYKH, UX IIPOECKIUU Ha KOOPIUHATHBIE OCH.

2. Bpamenue marepuanbHON TOUYKH BOKPYT HEMOABUKHOW OCH. YTIIOBask CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b MEXJIy YIIOBBIMM M JMHEMHBIMHM  KUHEMaTUYECKUMU
XapaKTEPUCTUKAMHU.

3. [I'panunsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. llepBeiii 3akoH HeioToHa.
Cuia, macca u uMmnynsc. Btopoil 3akoH HbroTOHa Kak ypaBHEHHE NBMKEHHUs. TpeTuil 3aKoH
HeroToHa.

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

5. KoncepBaruBHble M auccunatuBHble cuibl. [loTeHnuaneHass sHeprus. Bunsl
NOTeHIMaNbHOW dHepruu. [lonHas MmexaHuueckast SHeprusl.

6. BHyTpeHHHME M BHEIIHHE CWIbl. 3aMKHYTas CUCTEMa. 3aKOH COXPAaHEHUs MOJIHOMN
MexaHn4decKkoi 3Heprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYIIbCA.

8. MoOMEeHT CHIIbI, MOMEHT UMITYJIbCa. 3aKOH COXPaHEHHsI MOMEHTA UMITYIIbCa.

9. OCHOBHOI 3aKOH JMHaMHUKHU BPALIATEIbHOTO ABUKESHHUS.

10. MowmeHT uHepnuy, ero cBoiicTBa. Teopema IllTelinepa.

11. IMpunmun otHocutensHocT [anmunes. IIpeoOpazoBanue [Mammnes. Knaccuueckas
TeopeMa CIOKEHUsI cKopocTel. THBapnaHTHOCTh 3aKkOHOB HBIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcUera.

12. Tlocrymarsl OuinmreiiHa. [IpeoOpazoBanust Jlopenna. OTHOCHTEIHHOCTh TOHSTHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U IPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITHSIMH.

13. PenATUBUCTCKHI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PensSTMBHCTCKUN HUMITYJIbC.
PensTuBHCTCKOE ypaBHEHHE IWHAMHMKH. PENSITUBUCTCKHE BBIPAXKEHUS I KHUHETHYECKOU H
IIOJIHOM DHEpruu. B3auMoCBsA3b MacChl U SHEPTUH.

14. TlonsiTue O HeMHEpUUAIbHBIX cucTeMax orcuyera. Cunbl uHepuuu. I[IpuHIUN
HKBHMBAJIEHTHOCTH DWHILTENHA.

15. JIuddepennumanbHoe ypaBHEHHE CBOOOAHBIX TAPMOHHYECKHUX KOJEOAHWN M €ro
pelicHue.

16. VYpaBHeHHe 3aTyXalomMX KoJIeOaHWH M ero pemeHune. [lapaMeTpsl 3aTyxaromux



KOJIeOaHUH.

17. VYpaBHeHUE BHIHYKICHHBIX KOJICOAHUH U €ro pelieHre. SIBIeHne pe3oHaHca.

18. Craructudeckuit " TePMOJMHAMUYECKU I METOJIbI UCCJIeI0BAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JUarpaMmax COCTOSTHUSI.

19. UneanpHbiii ra3. [laBaeHue wuacanpbHOro rasza. BpIBOI OCHOBHOTO ypaBHEHUS
MoJieKyisipHO-KuHeTnueckoi reopun (MKT) nneansHoro rasa.

20. Cpenusis KUHETHYECKash DSHEPrUs MOJIEKYJI HA€albHOr0 ra3a. MoleKyaspHO-
KMHETUYECKOE TOJKOBaHWE aOCONIOTHON TemmepaTypbl. UUCIIO CTemeHel CBOOOABI MOJEKYIIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

21. OcHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHenue Kuameiipona-
MenneneeBa). M3omnporecchl.

22. 3akon MakcBea Ui pacrpeneiIcHusl MOJIEKY UICAIBHOTO r'a3a MO CKOPOCTSIM U
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHUS MOJIEKY UI€aTbHOIO Ta3a.

23. TlpuHnun neranbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH bonbiMana
JUTSL pacipeieNeHus] YacTUIl BO BHEIIHEM MOTEHIIMAILHOM II0JIE.

24. Pabora mpu u3MEHEHWHM OOBEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTHS
ujeanpHoro rasa. [leppoe Hauano TepMOIUHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJjio TEPMOTMHAMHUKH.

Tumnossble 321241 N0 TUCHHUIIUHE
1. JIBuKeHre MaTepualibHOM TOYKU 33/1aHO yPaBHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c?. OnpenennTh KOOPIMHATY B MOMEHT BPEMEHH, B KOTOPBIl CKOPOCTh V TOUKH PABHA HYIIIO.
Otser: 80 m.
2. JIBIDKCHHE MaTEepHABbHOM TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c%. Ompeenuts YCKOpEHUE B MOMEHT BPEMEHHU, B KOTOPBIII CKOPOCTh V TOYKHU paBHA HYIIIO.
Oreer: -0,10 m/c’.
3. JluHeitHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpallalOlIerocsl AWcka paBHa 3 M/C.
Toukwu, pacnonoxxkennsie Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTH V=2 M/C.
Onpenenuts yriaoByr CKOpPOCTh BpaleHus aucka. Orser: 10 paa/c.

4. Juck Bpaiaercs COIJIACHO YPaBHEHUIO ¢ = A+Bt+Ct, rme 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 kakoil MOMEHT BpeMeHH yrioBasi CKOPOCTh Jiicka OyzaeT paBHa Hy10? OTBeT:
2c.

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

7. HaiiTu MOMEHT MHepuuHM miapa Maccoll 5 Kr um paauycoM 10 ¢M OTHOCHUTENBHO OCH,
poxosIIe uepes ero nentp macc. Orser: 0,02 Kr*M-.

8. Haiitn momenT nHepuuu nucka Maccou 0,5 xr u paanycoM 20 cM OTHOCUTEIBHO OCH
NEepIEeHINKYISIPHOH K TIOCKOCTH JHCKA U Tpoxosiei uepes ero nentp. Orser: 0,01 Kr M-,

9. HaiiTu MOMEHT MHEpLMU CTEp)KHA Maccod 5 Kr W JJIMHOW 1,2 M OTHOCHUTENBHO OCH
NEPNEHANKYISIPHON K CTEPKHIO U ITPOXOoAsIIel uepes ero cepeauny. Orser: 0,6 Kr-M-.
10. HaiiTu MOMEHT MHEpUMHM CIUIOIIHOIO LMIMHApPAa Maccod 2 KT MU paguycoM 5 cMm
OTHOCHTEIIBHO ero oci cummetpui. OtBet: 0,025 kr-m?.

11. HaiiTu MomMeHT mHepuuu cTep>kHs Maccod 1,5 Kr m JUIMHOM | M OTHOCHUTENBHO OCH
NEPIEHAUKYIISIPHON K CTEPKHIO U ITPOXOoAsIIen yepes ero konen. Orser: 0,5 Kr-M°.

12. BepeBka paspeiBaeTcd mnpu INOABEIIMBAaHMM K Hel Tena maccoil 36 kr. Temo kakoit
HanOOJIbIIIeH MacChl MOKHO TIOJTHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? Orser: 30 Kr.
13. Teno cockab3bIBaET MO IMaJAKON MOBEPXHOCTH, cocTaBistomeld yroi 30° ¢ TOpU30HTOM.
Haiiti yckopenue tena. OTBer: 5 m/c?.



14. C xaxkoli MMHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKHUMATh TEJIO MAacCOi 2 K K
BEPTUKAIbHON cTeHe, 4ToObl oHO He ymano? KoadduiumeHT 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 nocrossaaoi. Oteer: 0,25 H.
16. MaxoBuK B BUJE LWIMHIpa Maccold 5 kr u paguycom 20 cm 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpaIieHus 1ocTUr 4acToThl 10 06/c. HailT MOMEHT cuil, JeMCTBYIONMUX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkul OgHOPOAHBINA cTepkeHb JuIMHOM 50 cM 1 maccoit 400 r BpamaeTcsi ¢ yrjioBbIM
yckopeHuem 3 patz[/c2 OKOJIO OCH, NPOXOISIIeH MEepPHeHIUKYISIPHO CTEPKHIO 4Yepe3 ero
cepenuny. Onpenenuts Bpamaomuii MomeHT. OTBer: 25 MH-Mm.

18. [Tyns nmerut co ckopocthio 800 M/c, Bpamasch OKOJIO MPOAOJIbHON ocu ¢ yactoToir 3000
00/c. IlpuHMMas TyIO 3a IMWIMHIPUK AUAMETPOM 8 MM, ONPEICIHUTh KaKyrO JOJIF0 KUHETHYCCKOM
SHEPrHH TeJIa COCTABIISIET KHHeTHYecKast SHeprus BparieHus. OrBet: 0,44 %.

19. [Ton neiicTBHEeM MOCTOSIHHOW CHJIBI BaroHETKa MpHOOpena cKopocTh 2 m/c. OnpenenuTtsb
paboty A cubl, eciau macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk Maccod 100 T ABMKETCS B TOPU30HTAJIBHOW IUIOCKOCTH Ha HUTHU

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

21. OrnpenenmuTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOr0 IUIMHIIPA, CKATUBIIErocsi 6€3 CKONMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOIHBIM IWIMHAP KaTUTCA 0€3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

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

23. CHapsig maccesl 50 Kr, JeTSmuid ropu3oHTAILHO cO ckopocThio 800 M/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh muiatdopmsl Mocie MOoNajaHus
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24. I[To ropu3oHTaIBHBIM peiabcaM co cKOpocThio 20 kM/4u BHkeTcs miuatdopma maccsl 200
kr. Ha Hee BepTukaibHO MagaeT kameHb Macchl 50 Kr W nBHKeTcs BMecTe ¢ miaargopmoit. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miaardopma? OrBer: 16 km/4.

25. [Tnardpopma B BHze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEpLHH
BOKPYI' BEPTHUKAJIBHOW OCH. BO CKOJNBKO pa3 yMEHBIIMTCA 4acTOTa BpalllEHUs, €CIU Ha HEe
MIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagumycom 10 cm? OtBer: 1,35.

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

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

28. Haiftu mnepuon konebGaHuii (u3MYECKOro MasiTHHKA, MPEICTABIAIOIIEr0 CcoOon

OJIHOPOJAHBINA cTepkeHb JiauHOW 60 cM, BpallalIIUics BOKPYT TOPH3OHTAJIbHOW OCH,
npoxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon koneGaHuii (GU3HUECKOTO MASATHHKA, MPEICTABISAIONMIET0 COO0M
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpallaloLMiics BOKPYT TOPU30HTAIBHOM OCH, MPOXOIeit
yepe3 kpaii aucka. Orer: 1,33 c.

30.  baminon BMecTUMOCTBIO 20 J1 CONEPKUT YIIeKUcblid ra3 maccoi 500 r moj naBieHueM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.

31.  Kakoif 00beM 3aHMMaeT HCaTbHBIN ra3, coaepKamuid | KMoJb BemecTBa Mpy JaBICHUN
1 MIla i Temneparype 400 K? Orger: 3,3 m°.

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

33. B Gamnone BMecTMOCThIO 25 11 HaxomuTcs Bogopon mpu temieparype 290 K. Ilocre

TOTO KakK 4YacTh BOJOPOJa M3PACXOAOBAJIM, JaBlieHHe B OawtoHe moHu3mwiock Ha 0,4 Mlla.
Ornpenenutb Maccy U3pacxoJ0BaHHOTO Bojgopoaa. Oreer: 8,3 1.



34. B OGamnone coxepxxutcs ra3 npu temmneparype 100 °C. [lo kakoii temneparypsl (B °C)
HY)KHO HarpeTh ras, 4ToOblI €ro JaBJICHUE YBEIWUYUIIOCH B 1Ba paza? Oreer: 473 °C.

35. Kakoe xomm4ecTBO TEIIoThl moTpedyercs, 4roObl HarpeTh 1 mMonb a3zora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha cKoOmbKO HW3MEHWIACh BHYTPEHHSS OHHEPIUs BOASHOTO TIapa, €ClIM MpU €ro
M300apUYECKOM COKaTUM BHEIITHUE CHJIBI cOBepIIIK padoty paBHyio 10 k/[x? OrBet: 30 kK.
37. [Tpu KakOM aBJICHUU MPOUCXOIIIO N300apHOE paCIIMPEHUE a30Ta, €CIIM HA YBEIHMUYCHHE
ero oobema Ha 12 11 6b1JT0 3aTpadeHo KoaudecTBo TerioThl paBHoe 21 k/[x? OTBer: 500 klla.
38. Kakoe Komm4ecTBO TEIUIOTHI OBUIO 3aTPadeHO Ha HArpeB reflus MPU IMOCTOSTHHOM 00bheMe
V=20 n, ecnmu ero gaBnenue Bo3pocio Ha 400 k[1a? OrBer: 12 k/[xk.

39. Kakoe xonmdecTBO TEIIOTH MoTpedyercs, 4To0bl HarpeTs § Moib Bojgopoaa Ha 100 K
MIpY NMOCTOSAHHOM aaBieHuu? OrBer: 23,3 kx.

40. ITpu u3oxopHOM HarpeBe 1 Mo renust Temneparypa yBenuuuBaeTcs B 3 pasa. Haittu
npuparienue >arponud. Oteet: 13,7 dx/K.

Kon Pe3yabTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbl
KOMIeTeHIUH Coaeprxanue KoMIeTeH UM
OIIK-2 Crnioco0eH caMOCTOSTENbHO TPOBOJUTH SKCIIEPUMEHTAIIbHBIE

WCCIICIOBAHMSI U UCTIOJIB30BaTh OCHOBHBIC TIPUEMBI 00paOOTKU U
IIPEJCTABICHUS OJYYEHHBIX JaHHBIX

Tunosble TeopeTnyecKre BOMPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Beluucnenue npoiAEHHOrO MyTH IPU HEPAaBHOMEPHOM JBMKEHMHM MaTepUallbHOM
TOYKHU.

2. lentp m™acc. VYpaBHeHMe [BHWXEHHs LeHTpa Macc. CucremMa LeHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpuBonuneiiHoe nBMXKEHHE MaTepUaNbHOM TOUKU. TaHreHUIMAIbHOE U HOPMAJIbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPLUU CTEPXKHS, IWINHApPA, [1apa.

5. Pabota cunsl u MoutHOCTh. KHETHYECKast S3HEPTHsI TOCTYIATENbHOTO JIBUKEHHUSL.

6. Kunernueckas »Heprus Tena, BpallalOIIErocs BOKPYT HEMOABIKHOM OcCH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

7. Cobonnsie ocu. I'mpockomn. IIpeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKAN U MAaTEMATHUYECKUN MAsITHUKA. DHEPTHS TAPMOHHYECKOTO
OCLIWJIIATOPA.

9. CnoxeHre OIMHAKOBO HAIPABJICHHBIX W B3aUMHO NIEPIICHANKYIISIPHBIX KOJIeOaHMIA.

10. DkcnepuMmeHTanbHOE MOATBEPKICHUE pacipeneneHuss Makcpema: onelTel [ltepHa
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHM, CpeAHsAs JJUHA CBOOOJHOrO mpodera W
3¢ dEKTUBHBIN TUaMeTp MOJIEKYII.

12. Anwmabarnblii npouecc, ypaBHenue [lyaccona.

13. TemmoemMKkoCcTh HJICATBPHOTO Ta3a TPHU H3OMpoleccax. YpaBHeHHe Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETUYECKAsh TEOPHUS TEIJIOEMKOCTH MJICAbHOIO Ta3a M €€
OTPaHUYEHHOCTb.

14. Kpyrosoit npouecc (uuki). TermmoBble aBUTaTeny M XodoauiabHble MamuHbl. KIT/
ujeabHOM TeroBoil mamuHel. [{ukn Kapho.

15. DHTponus uaeaNbHOTO Tra3a MpH O0OpaTHUMBIX U HEOOpaTUMBIX Mpoleccax. Teopema
Hepucra. CratrcTuyeckoe TOJIKOBaHKE SHTPONHH. TepMoarHAMHKa HEOOpAaTUMBIX MPOLIECCOB.



4.2. IIpome:kyTouHas arrectauusi B popme 3k3ameHna (2 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrPaMMbl
KOMIIETeHIH U Conep:xaHue KoMIeTeHUH
OIIK-1 Crnioco0eH UCToIb30BaTh MOJOKEHHS, 3aKOHBI M METOJIbI €CTECTBEHHBIX

HAayK U MAaTCMAaTUKH OJId PCUICHUA 3aaa4 PIH)KCHCpHOﬁ JACATCIIBHOCTH

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. DOnexrpuueckuil 3aps U €ro cBocTBa. 3aKOH coOXpaHEHUs 3apsiaa. Bzaumonencraue
3apsiaoB. 3akoH Kymona.

2. DIEeKTPOCTaTUYECKOE T0JIe, BEKTOp HANPSKCHHOCTH. [IpHMHIMI Cynepro3uiuu
IEKTPUYECKUX TTOJIEH U €r0 MPUMEHEHHE Ul pacyeTa IoJisl, CO3aHHOIO CUCTEMOM 3aps10B.

3. Tlorox BekTOpa HAINpPSDKEHHOCTH 3JeKTpuueckoro mois. Teopema [aycca s
UIEKTPUYECKOTO T0JIS B BAKYYME.

4. Teopema 0 HMPKYISLUU BEKTOPA HAPSYKEHHOCTH IeKTpudeckoro nois. [lorenmuan
I10JIs1 TOYEYHOT'O 3apsija.

5. CBoOoxmHble U CBsi3aHHBIC 3apsibl. BeKTop  anekTpuydeckoro cMemeHus. Teopema
["aycca nist 2IEKTpUYECKOTrO OIS B JUDJIEKTPUKE.

6. /[luonexkTpuku, TOMSIpU3ANMS  JAUAIIEKTPUKOB.  BEKTOp  MONSAPHU30BaHHOCTH.
ONEKTPUYECKOE II0JI€ BHYTPU JUAJIEKTPUKOB. JlWasleKTpudeckass BOCIPUUMYHMBOCTH U
IPOHUI[AEMOCTb.

7. Pacnpenenenue 3apsga B IPOBOJHMKE.  DJEKTPOCTaTHYECKas  MHIYKLHUS.
DneKTpuueckas EMKOCTb YEIUHEHHOTO ITPOBOIHUKA, 2-X MPOBOJHHUKOB.

8. DOmnextponBmwxkymas cuia. 3akoH OMa U CONMPOTUBIICHHE MPOBOJHUKOB. 3akoH Oma B
uHTErpaitbHOi u auddepenunansaoit popmax. 3akon Oma a1 HEOMHOPOAHOTO yYacTKa IICTIH.

9. MommHuocts ToKa. 3akoH Jxoynsa-JIeHnma B MHTerpanbHON U AuQdepeHnaIbHONn
dbopmax.

10. Bekrop MarHUTHOM MHAYKIMH. MarHUTHOE 110JIe PABHOMEPHO JBMKYILErOCs 3apsa.
3akon buo-Casapa-Jlamnaca.

11. B3aumoneiicTBHe NIPOBOJAHUKOB C TOKOM. 3aKOH AmIepa.

12. Teopema 0 HUPKYISAIUU BEKTOPA HHIYKIIMA MarHUTHOTO TOJISl. 3aKOH MOJTHOTO TOKA.

13. Tlorokx Bekropa MarHMUTHOW MHAYKIMH. Teopema ['aycca aisi BeKTOpa HUHAYKIHMH
MarHuTHOTO nosisd. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJTHOPOJIHOM MarHUTHOM IOJIE.

14. SIBnenue IEKTPOMarHUTHON UHAYKIHH. OnbITbI Dapanes. 3aKoH
ANIeKTpOMarHuTHOM MHAyKuuu. [Ipasuno Jlenna. DnexTponBuxyias cuina UHIYKIUU. [loaHbII
MarHuTHbIN NOTOK. Toku PyKo.

15. SBnenne camoumnaykuuu. MunyktuBHOCTh. JJIC camomHaykuuu. MHIyKTUBHOCTH
COJIEHOW 1.

16. B3anmMuas wHAyknws. B3auMHas WHIYKTHBHOCTh. DHEPrUs KOHTypa C TOKOM.
ITnoTHOCTH HEPrUM.

17. HamaramuenHocts. Toku HamarHuuyuBaHHs. BekTop HampsHpKEHHOCTH MarHUTHOTO
nosis. Teopema 0 UPKYIALNMK BEKTOPA HANPSKEHHOCTH MarHUTHOTO MOJIS.

18. VYpaBHenme MakcBemia Ui 3JICKTPOMAarHUTHOTO TIONST B HMHTETPAIGHOW H
muddepeHnaIbHOR Gopmax.

19. MuddepennnanpHoe ypaBHEHHE SJEKTPOMATHUTHBIX KOJEeOaHW, €ro pelieHue.
Buns! konebaHuit 1 UX XapaKTepUCTHUKH.

20. VYpaBHeHUWE BBIHYXJICHHBIX KojicOaHnii. Pe3oHaHc TOKOB u HampspkeHu. [loHsATHE O
IIEPEMEHHOM TOKE.




Tunossble 3a1a4M M0 JMCHUILIMHE
1. Haiitu paccTosiHre MEXAY ABYMs TOUYEYHBIMU IEKTPUUYECKUMU 3apsiiaMi, €CIIU U3BECTHO,
YTO IIPU YMEHBIIEHUH 3TOT0 paccTosHUSA Ha 50 cM cuila B3auMOJCHCTBUS YBEJIUYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pagumycom 15 cm Haxomutcs 3apsag Q = 2 vHKn. Onpenenuts
HaNpsHKEHHOCTh E 3JIEKTPOCTaTHUECKOro IoJisl Ha paccTostHUM I = 10 cM OT meHTpa cgepsbl.
Otsert: 0.
3. Ha merammuyeckoit cepe pamguycom 15 cm mHaxomutes 3apsg Q = 2 vKn. Ompenenutsb
HaIPSHKEHHOCTh £ 3JIEKTPOCTaTHYECKOTro Mojisi Ha moBepxHOCTH chepsl. OTBer: 800 B/M.
4., Ha meramnuyeckoit cepe pamuycom 15 cm Haxomutes 3apsag Q = 2 vKn. Omnpenenutsb
HaNpsHKEHHOCTh E 3JIEKTPOCTaTHYECKOro IMOJIi Ha paccTOsiHUM I = 20 c¢M OT LeHTpa c(epsbl.
Otser: 450 B/m.
5. Merammmueckuid map paguycoM 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts noteHuman @
AJIEKTPOCTATUYECKOTO 110JIsI Ha noBepxHocTy 1mapa. Oreer: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAITMYECKUE 3apsKkeHHble cepsl pagumycamu Ry =6 cm u Ry = 10
CM HeCyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Qp = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOYKE, OTCTOSIIEH OT eHTpa cep Ha paccrosiHue 1 = 5 cMm. OTBer: 0.
7. DIJeKTpUYecKoe II0JIe CO3JaHO JBYyMs OECKOHEYHbIMU HapauieIbHbIMU IJIACTHHAMU,
HECYIIMMHM PaBHOMEPHO pacIpeAeNieHHbI Mo romanu 3apsiy [ =1 HK/M. Onpenenurb
HanpsbkeHHOCTh E momnst mexay mnactuaamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMSI OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMHM PaBHOMEPHO pacIpeAeNieHHbI Mo romanu 3apsiy [ =1 HK/M. Onpenenutb
HanpspkeHHocTh E nons BHe minactud. OrBer: 113 B/m.
9. TloTeHIHAN SIEKTPHUECKOTO [0S, CO3aBAEMOr0 CHCTEMOil 3aps/IoB, MMeeT B ¢ = a(x’-
y%), rae a=1B/M’. Haiitn MOJyJdb HANpsHKEHHOCTH 3JIEKTPUUYECKOrO I0JII 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 aKn pacnonoxensl Ha paccTosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaMNPsSKEHHOCTb HJIEKTPUYECKOrO TMOJIS B TOYKE, PACHOJOXKEHHOH BJIOJb
npsiMoii, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxogsumieiics Ha pacctossHuu 12 cM OT
IepBoro u & cM oT BTOpOro 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOMATCSl OJIMHAKOBBIE MOJIOKUTEILHBIC 3aps bl
2 uKn. OnpenenuTs HaNPsHKEHHOCTD JIEKTPHYECKOTO TOJIs B IeHTpe KBajapara. Oreer: 0.
13. Paccrosuue | mexay 3apsgamu Q==42 uKir qumosns pasao 10 cM. Haittu moteHIian ¢ moss
CO3JIaHHOTO JMIIONIEM B TOUKE, yAalleHHOH Ha =10 cM Kak OT MepBOTro, TaK ¥ OT BTOPOTO 3apsia.
Ortgert: 0.
14. lunons c »3ieKTpUYECKUM MOMEHTOM p =75 nKi'M CcBOOOAHO yCTaHABIMBAeTCS B
OJTHOPOJHOM DJIEKTPUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bpruucnute paboty A4,
HE00XO0IUMYIO ISl TOT0, YTOOBI OBEPHYTH JUMOIb Ha yroi o = 90°. OTBet: 6 MK/[x.
15. Onpenenutb, NMpH Kakoil HamNpsHKEHHOCTH £ cpelHero MaKpOCKOMMYECKOro Moy B
JIURJIEKTPUKE (€=3) MOISIPU30BaHHOCTH P NOCTUTHET 3Ha4yeHus, pasHoro 200 MxKo/m% Oteer:
11,3 MB/m.
16. Haiitu paguyc BHemHei oO0k1agku Ry BO3AYIIHOTO ChepruuecKoro KOHJeHCaTopa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cM. OTBeT: 4,5 cM.
17. Haiitu paauyc R; BHyTpeHHe#ll OOKIanku CQepuueckoro KOHAEHCATOpa EMKOCThIO
C = 3,3 n¢, ecnu paanyc BHemHel Ry = 3 ¢m, audnekTpuk — napaduH (¢ = 2)? OrBer: 1 cMm.



18. Ompenenute >IEKTPOEMKOCTh IMJIMHIPUYECKOTO BO3IYIIHOTO KOHJCHCATOpA JUIMHON
| =10 cMm, ¢ panuycamu o6kinagok Ry =1 cm u Ry =2 cm. OtBer: 8 n®.

19. Tpu onmHAKOBBIX KOHJEHCATOPAa COEIMHEHBI IMOCienoBaTelbHO. EMKOCTh Takoi OaTapew
C =100 n¢. OmpenenuTh €MKOCTh OaTaped KOHIEHCATOPOB, IMOCIE TOrO, KaK OAWH W3 HUX
3anoiaHwin napadunom (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymIHBINA KOHAEHcATOp AekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioYeHHss OT HMCTOYHUKA TOKAa PACCTOSHUE MEXIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHUYeHO B 5 pa3. Onpeaenuts padoTy A BHEMIHUX CHII O
pasaBrxkeHHI0 00KkIanoK. OTBeT: 0,2 MK,

21. Cuna Toka B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY (t) =kt , roe k=0,5 Alc.
Haiitu 3apsn (, mpoTekarolmiuii yepe3 IONEepeuHOEe CEYEeHUE IPOBOJHMKA 3a BpeMsa 7=1c.
OtBet: 0,25 Ku.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUIHIOIO
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 mokaszan cuity Toka, paBHyio 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIe0BATENbHO €Il OJMH UCTOYHUK TOKa ¢ Takol ke DJIC, To cuna Toka | B TOM xe KaTyiike
okazanach paBHod 0,4 A. OnpenenuTh BHYTPEHHEE CONPOTHBICHHE MEPBOTO MCTOYHUKA TOKA.
OTtser: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH Ilenn aKKyMYJISTOpa BbLIEIsETCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Omnpenenuts BHyTpEHHEE CONPOTHUBICHUE I
Oarapeun. OTBet: 20 Om.

25. [InoTHOCTH TOKAa B MEIHOM MPOBOJHUKE paBHA 2 A/vmM?. Haiiti HaIpsKEHHOCTh
AIEKTPUYECKOTO TOJIsI B MPOBOJAHMKE. YJenbHOe corpotuBieHue meau 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO [UIMHHOMY TMPOBOAHMKY TedeT Tok 50 A. Omnpenenutsb
MarHUTHYI0 MHIYKIUIO B TOYKE, YJAJIEHHOM Ha paccTosiHue 5 cM OT mnpoBojHuKa. OTBeT:
200 mxTa.

27. Yemy paBeH paJlyC TOHKOTO KOJIbI[a, TI0 KOTOpOMY TedeT ToK 30 A, eciu HampsiKeHHOCTh
MarHuTHOT'O MOJIA B LIEHTpe Konblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoit Tok TeueT 1no npssMoMy OECKOHEYHO JJIMHHOMY IMPOBOJHHKY, €CJIM Ha paccTostHuU 10
CM OT Hero MaruuTHas uHAYKIus paBHa 20 MxTn? Orser: 10A.

29. Kaxoil Tok uer no ToHKOMy KOJblly paauyca 10 cM, eclii UHAYKLIHSI MAarHUTHOTO MOJIS B
ueHTpe konbla papHa 100 mxTn? OTBet: 16 A.

30. /[Ba ANWHHBIX MapajjIebHBIX MPOBOJA HAXOMATCS Ha PAcCTOSHMM I'=5cCM OAMH OT
npyroro. [To mpoBogam TeKyT B TPOTHUBOMOJIOKHBIX HAMpaBICHUIX ofuHakoBbie Toku | =10 A
Kaxkapld. HaliTu HanmpsokeHHOCTh H MarHMTHOTO MONsSI B TOYKE, HAXOJAIICHCS HA PacCTOSHUU
r1 =2 cMm oT oHOTO U Iy = 3 ¢M OT Apyroro npoBoaa. Oreer: 132 A/m.

31.  OmnpenenuTh MHAYKIMIO MarHUTHOTO TMOJISl HA OCH JUJIMHHOTO COJIEHOMJIA, COJEPIKaIlero
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32.  CkoJBKO BHTKOB Ha €IUHHILY JJIUHBI COACPKUT JUIMHHBIA COJICHOWJ TPU CHJIE TOKa
| =0,5 A, eci HAIPSIKEHHOCTH ToIs Ha ock coeronaa H = 300 A/m. OtBet: 600 m™.

33. Onpenenuth HANPSHKEHHOCTh MAarHUTHOTO TIONISE HA OCH JTMHHOTO  COJICHOW[IA,
coaepxariero N = 10 Butkos/cm nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34.  BBUHUCIUTh TUPKYISIUIO BEKTOpa HANMPSHKEHHOCTH BIOJh KOHTYpPA, OXBATHIBAIOIIETO

toku |1=10A, [,=15A, Tekymme B OAHOM HampaBieHHH, u TOK [3=20A, Tekymuii B
IIPOTUBOINOJIOKHOM HarpasiieHuu. OTBer: 5 A.



35. IIpsmoii mpoBoa, Mo KOTOpomy TedeT Tok 1=1 KA, pacronokeH B OAHOPOJHOM MarHUTHOM
1oJie MEPHEeHIUKYIIpHO JTUHUAM MHAYKuuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3ok
npoBoja juuHou 1=1 M ecnu MaruuTHas uHaykuus B pasaa 1 Tn? Orser: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie ot yriiom 60° k muHusM MaruutHoM unaykuuu. C kakoi cuioit F neiictByer
1oJIe Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHutHast uaaykius B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka ranpBaHoMeTpa JUIMHON a=4 cM u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HaXOJUTCSI B MarHUTHOM mosie ¢ uaykuuedn B=0,1 Tiu. Ilnockocts pamku
napajulejbHa JUHUAM UHAYKIMU. HallTu MexaHn4yeckuii MOMEHT M, NEUCTBYIOLIUMN Ha paMKYy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampspbkennocts H MarHuTHOrO mMojsi B IEHTpe KpyroBod BuTka paBHa 200 A/wm.
MarHuTHbIN MOMEHT p,, BUTKA paBeH 1 A-M* BbIUHCIATE pamuyc R Butka. OrBet: 9,27 cm.

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

40. JIByKpaTHO MOHH3HMPOBAaHHBIA aToM Tenus (@-9acTHa) JBHXKETCS B  OJHOPOIHOM
MarHuTHOM ToJie HanpspbkeHHocThi0 H = 100 kA/M 1o okpyxkHocTH paguycoMm R = 10 cm. Haiitu
ckopocTh U a-dactuilsl. OrBet: 0,61 Mwm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocthio v =10" m/c neiicteyer cuma F=1,6 nH. Haiitu yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM uHAykuu. OrBer: 30°.

42. llenb COCTOWT W3 TOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 I'H, ncrounnka toka u kimoua. Koy 3amkHyT. Uepes kakoe Bpemsi 1mociie
pa3MbIKaHus KJII04Ya CUjla TOKa B Llenu yMeHbured B 2 paza? Orser: 0,693 c.

43. llemb COCTOMT W3 TIOCJIEOOBATENBHO COCJUHEHHBIX  CONPOTUBICHUS, KAaTYyIIKH
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkHyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KJIOYa cuja TOKa B LENuM yMeHblwiack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINTh HSHEPrMI0 MAarHUTHOrO mojsi cojeHouzaa, coxepxkamero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CEeueHHUe
® =0,1 mB6. OTBeT: 0,05 JI:k.
45, HaliTh MHAYKTUBHOCTH MPOBOJAILIETO KOHTYpa, €CIM MAarHUTHBIM TOTOK 4Yepe3 HEero

yBenuuuBaetTcs Ha 0,02 BO B pe3ynbrare u3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OtBert:
5 mI'H.

Kon Pe3ybTaThl 0OCBOCHHS OCHOBHOI 00pa30BaTeIbHON NPOrpaMMbl
KOMIIeTCHIIUH Coaepxanue KOMIeTeH M
OIIK-2 CriocobeH caMOoCTOSATENTLHO IPOBOIUTH SKCIIEPUMEHTAIbHbIE

HCCIICAOBAaHUA U UCIIOJIb30BATh OCHOBHBIC ITPUCMBI 06pa60T1<1/1 )51
IpeACTAaBJICHUA MOJYUYCHHBIX JAaHHBIX

Tunosble TeopeTHYeCKHEe BONPOCHI K IK3aMeHY IO INCHHUILIHHE
1. TloTteHmumanpbHOCTH dJeKTpuYeckoro mois. Pabora mo mepemereHuto 3apsna B
anekTpuueckoM nose. [lorenimanbHas 3Heprust B3auMOICHCTBHS SJIEKTPUUYECKUX 3apsIOB.
2. CBs3b MEXKIY MOTCHIIMAIOM U HANIPSDKEHHOCTBIO.
3. llpumenenue Teopembl [aycca nnsi pacdyera SJIEKTPUUYECKUX TOJEH, CO3MAHHBIX
TOYCUHBIM 3apsAa0M, PaBHOMEPHO 3apsaKCHHBIMH IIJIOCKOCTBIO, C(bepoﬁ, HUTBIO, HUJIUHAPOM,
1apom.




4. BplunciaeHue NOTEHIMANA 110 HAIPSHKEHHOCTH IEKTPUUYECKOTO OIS,

5. DIeKTpuYecKuid MOMEHT JUIONs. TOYEYHBIH MHUIONb. OJEKTPUYECKOE TI0JIe
TOYEYHOTO JUMOJIS U €r0 pacueT Ha OCHOBE MPHUHIIMIIA CYNEPIO3ULINH. DIEKTPUUYECKOE TOJIe Ha
OCH JIUIIOJS U B HAIIPABJICHUH, TIEPIICHANKYISIPHOM K OCH JIUIIOJIS.

6. DJEeKTpUYECKUU AWIONb B OIHOPOIHOM W HEOJHOPOJHOM DIIEKTPHYECKOM IIOJIC.
[ToTeHnmanbHas SHEPTUsl TUMOJIA.

7. VYcnoBus Il BEKTOpa HANpPSDKEHHOCTH DJIEKTPUYECKOTO TOJs M BEKTopa
AJIEKTPUYECKOTO CMEIIECHHS HA TPAHUIIE JBYX JTUAJIEKTPUKOB.

8.  CerHerosNeKTpUKH, MX CBOMCTBA. J|MANEKTpUYECKUN THCTEPE3HC.

9. KonueHncaropsl, BHIBI KOHACHCATOPOB. OHEPIHs 3apsHKEHHOTO IPOBOJHHUKA,
KOHJIEHCATOpa. DHEPTrusl MIEKTPUIECKOro nosist. O0bemMHasi IIIOTHOCTb SHEPTUH.

10. Knaccuueckue ombITH 110 OOHAPY)KEHUIO U 00BSICHEHUIO MEXaHH3Ma BOSHHKHOBEHUS
AIIEKTPUYECKOTO TOKA. YCJIOBHS BO3HMKHOBEHHUS D3JEKTPUYECKOTO TOKa. XapaKTEPUCTUKU
AJIEKTPUYECKOTO TOKA: CUJIAa TOKA U INIOTHOCTh TOKA. YpaBHEHUE HEMPEPHIBHOCTH.

11. Pas3BerBneHHBIC NeKkTpudeckue nemnu. [IpaBuna Kupxroda.

12. KBasucranuoHapHbeie TOKU. IIporecchl ycTaHOBIEHHS TOKa MpH 3apsie, pa3psae
KOHJICHCATOpAa.

13. Ilpumenenue 3akona bruo-CaBapa-Jlamnaca nis pacuera MarHUTHOTO TOJISI IIPSIMOTO
MIPOBOJIHUKA C TOKOM, KPYTOBOTO ITPOBOJIHUKA C TOKOM.

14. ]JlelicTBMe MarHUTHOrO Ha ABIKYyIIMiics 3apsaa. Cuna Jlopenna. Dddexr Xomna.

15. [IpumeneHue 3akoHa MOJHOTO TOKA JJsi pacyéTa MAarHUTHOTO TIOJIs COJICHOHJA,
TOPOUJATBHOMN KaTYIIKH.

16. Pabota 1o nmepeMenieHnto MPOBOHUKA U KOHTYpa C TOKOM B MAarHUTHOM TIOJIE.

17. V3meHeHue Cuiabl TOKAa TIPH pa3MbIKAaHUW/3aMBIKAHUW 1ICTIH, COJEpKalleH
WHYKTUBHOCTb.

18. VYcnoBus aJis BEKTOPOB MHIYKIUU U HAPSHKEHHOCTH MAarHUTHOTO TOJISL HA TPaHUIE
JIByX MarHETUKOB.

19. [lua-, mapa-, heppo MarHETHUKU: OCHOBHBIE XapaKTEPUCTHKH.

20. JluBepreHmussT ¥ POTOP BEKTOpa WHAYKIIMM MAarHATHOTO TOJNs. BuxpeBoe
ANEKTPUUECKOE MOJIE, TOK CMEIIECHHS. DIEKTPOMArHUTHOE TIOJIE.

4.3. IIpome:xyTouHasi arTectanus B popme 3x3amena (3 cemectp)

Kon Pe3ynbTaThl 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIICTCeHIIUH Coaepxanue KOMIeTeHUM T
OIIK-1 Crioco0OeH 1CToIb30BaTh MOJIOKEHHSI, 3aKOHBI M METO/Ibl €CTECTBEHHBIX

HAayK U MAaTCMATUKH OJId PCUICHUA 3aaa4 I/IH)KeHepHOI\/’I JACATCIIBHOCTH

Tunossblie TeopeTHYECKHE BONPOCHI K IK3aMEHY 110 IMCHHUILIHHE

1. Pacnpocrpanenue BoiH B ympyroi cpene. IIponoibpHble M TONEPEYHBIE BOJHBI.
VYpaBHeHHe IUIOCKOM U cdepuyeckoid rapmoHmdeckux BosH. daszoBas ckopocTh. BomHoBoe
ypaBHeHHUe. DHeprus BoaHsbl. [IpuHumn cynepno3unuu BoiH. CTosune BOIHBI.

2. BomHOBOe ypaBHEHHE Ui OIIEKTPOMAarHUTHOW BOJNHBL. (OCHOBHBIE CBOWCTBA
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJIEKTPOMAarHUTHBIX BoiaH. Bekrop IloliHTuHTAa.
VHTEHCHBHOCTH BOJIH.

3. Bpemennas wu mnpocTpaHCTBEHHass KorepeHTHOCTH. CTeneHb KOTe€pPEeHTHOCTH.
WnTepdepennus apyx BonH. MaTepdepenuus cera. lllupuna natepdepeHIIMOHHOM MOT0CH.

4. Judpaxuus ceera. [lpunnun [olirenca-dpenens.



5. EcrecTBeHHBII 1M MONsApU30BaHHBIM cBeT. 3akoH Maitoca. CTeneHb Noisipu3aluu
CBETA.

6. Ilomspuszauus npu OTpaKEHUHU U MperoMiIeHnu. 3akoH bprocrepa.

7. PacmpocTpaHeHue cBeTa B MOMIOMIAIOIIKX cpenax. 3akoH byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHoManbpHas AUCIIEPCHSL.

8. TemnoBoe wu3IydYeHHE 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. BonHoBble cBoiicTBa MuKpodacTuil. Jludpakuus SIEKTPOHOB. [TpuHIMnI
HeonpeneneHHocTH [eitzenbepra.

11. BonnoBas ¢yHkIus U ee ¢puznueckuii cmbicia. HopmMupoBka, cTaniapTHBIE YCIOBUS.
Cynepno3uius COCTOSIHUI B KBAHTOBOM MEXaHHKE.

12. Yactuma B OJHOMEPHOW NPSMOYTOJIbHOW TOTCHIMAIBHOW sME€ C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoXokaeHue YacTHIBl CKBO3b MOTEHIMANBHBIA Oapbep. JIMHEWHBIN
rapMOHUYECKUI OCIHUILIATOP.

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

14. KsantoBbie umucia 3iekTpoHa B arome. CnuH anekTpoHa. CHUH MHUKPOYACTHIL.
®epmuonbl. bozonsl. IIpunmun Ilaynu. Pacnpenenenue 531€KTPOHOB IO SHEPrETUYECKUM
ypOBHAM B aromax. [lepuonnyeckas cucrema 31eMEHTOB.

15. IlonsiTME O KBaHTOBBIX CTaTUCTUKAaX boze-DiHmreitna u  ®depmu-/lupaxa.
BbIpOKI€HHBIN 3JIEKTPOHHBIN a3 B MeTaJUIaX.

16. Pa3mep, coctaB u 3apsa aroMHOTO sijipa. [ledekt Maccel u aHeprus cBs3u sapa. CriuH
A]lpa ¥ €r0 MArHUTHBIA MOMEHT. S nepHsle cuibl. Monenu siapa.

17. OOume cBoiicTBa sneMeHTapHbIX 4acTull. Kiaccudukanus sneMeHTapHbBIX YacTHIl.
Yactunsl u  anTHyacTuibel. CHIIbHOE, SJIEKTPOMAarHuTHoe, cinaboe W TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunossble 321a4M M0 TUCHUILIMHE
1. Ha mytu cBeToBOif BOJHBI, UAYIIEH B BO3AyXE, MOCTABHIN CTEKISHHYIO IUIACTHHKY
(mokazatens MpenoMIIeHUs cTekiaa paBeH 1,5) rtommmHoW 1 MM. Ha CKONBKO HM3MEHHUTCS
OnTHYECKas JAJIMHA YT, €CITU BOJIHA Ma/laeT Ha MIACTUHKY HopManbHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KOoTOpble OymayT
MaKCHMaJIbHO YCHJICHBI MPU ONTHUYECKOW PAa3HOCTH XO0Jla HHTEPPEPHUPYIOMINUX BOJIH, PaBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosaue d mexay aByms miensMu B omnbite FOHTa paBHO 1MM, pacctosinue | oT mienei
1o 2kpana 3 M. OnpeaenuTs IJIHHY BOJTHBI A, UCITYCKaeMO HCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eCcliu muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibhyto mienky (N = 1,3), Haxonsulyrocs B BO3JyXe, MaJaeT HOPMAJIbHO IMY4YOK
aydeii Oenoro ceeta. [Ipu kakoil HauMeHbIeH TommuHe d TUIEHKH OTPaKEHHBIH CBET C JTMHOM
BoHBI A = 0,55 MKM oOKkakeTcs MaKCHUMalbHO YCHJICHHBIM B pe3ylbTare HHTEepPepeHInu?
OtBert: 0,1 MKM.
5. Paccrostauie Arp 1 Mexay BTOPBIM U TIEPBBIM TEMHBIM KOJbIlaMi HbIOTOHA B OTpaskeHHOM
cBere paBHO | mMM. Ompenenuth paccTossHUE Arjpg MEXAY IECATHIM M JEBSATHIM KOJIBIIAMHU.
OrtBert: 0,39 mm.
6. Ha mens mupunoit ¢=0,05 MM majmaer HOpMalbHO MOHOXpomathdeckuid cBeT (A=0,6
MKM). OnipenenuTs (B rpaaycax) yroia ¢ Mexay MepBOHAaYallbHBIM HAMpaBICHUEM MTy4YKa CBETa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(dpakimoHHyto nojocy. OtBer: 2,75°.



7. CKOJBKO IITPUXOB Ha KaKABIH MUWIIMMETP COAEPXKUT IU(PPAKIHMOHHAS pEIleTKa, eCliu
npyu HaOJNIOJCHUM B MOHOXpoMaTHyeckoM cBere (A=0,6MKM) MakCHMyM MATOTO TMOpSIKa
otkiioHeH Ha yroix ¢=18°? Orset: 100.

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

9. CKOJIBKO MITPUXOB HA KKl MUJUTUMETP COJACPKHUT AU(DPAKIMOHHAS PEIIeTKa, eCIU
npu HaOIIOJeHUH B MOHOXpoMarudeckoM cere (A = 0,6 MKM) MakCHMyM TPEThEro MOpsAKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

10. [Ty4ok ecTecTBEHHOIrO CBETa, MAYIIHMI B BOJE, OTPaKaeTCs OT IpaHu aimasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). Ilpu kakom yrie mageHus o (B rpajycax) OTPaKCHHBIA CBET
MOJTHOCTBIO NoJIsipu30Ban? OTBeT: 61,2°.

11. Yron bprocrepa o, Ipy NaJieHUK CBETA U3 BO3/lyXa Ha KPUCTAJJ KAMEHHOM COJIM paBEeH
57°. OnpenenuTh CKOPOCTh CBeTa B 3TOM Kpucrtauie. OrBer: 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/lyXa Ha MOBEPXHOCTh ATOU KUAKOCTU. OTBeT: =55°45",

13. Yronm MeXIy IIaBHBIMU IIOCKOCTSMH MOJISIpU3aTopa M aHaimu3aropa cocrasisier 30°.
Onpenenuth U3MEHEHHE WHTEHCHBHOCTH TMPOILIEIIIET0 Yepe3 HUX CBETa, €CIU yrol MeEXIy
[JIABHBIMH TUIOCKOCTSIMH IOJIIPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14, Crenens nossipuzaiuu P gactuuHo-nonsipu3oBaHHoro ceera paBHa 0,5. B ckonbko pa3
OTJIMYACTCS MaKCHUMallbHasi MHTEHCHBHOCTh CBETa IPOIYCKAEMOTO Yepe3 aHalIu3aTrop, OT
MuHuManeHOR? OTBeET: 3.

15. OrnpenermTs TemMIeparypy, Mpy KOTOPO SHEPreTHYecKas CBETUMOCTh Ry abCOMIOTHO YepHOro
Tena pasa 10 kB, Oteer: 648 K.

16. [ToTok sHeprum, W3My4aeMblii U3 CMOTPOBOTO OKOIIKAa IUIABWJIBHOM meun, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meur, €y TUIOIa b OKOIIIKA COCTABISET 6 cM’. Otaer: 1000 K.

17. Bo ckonbko pa3 Hafo yBEIUYUTh TEPMOMHAMUYECKYIO TEMIIEpaTypy aOCOFOTHO YEPHOTO TeNa,
YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pocia B 16 pas. OrBer: 2.

18. Ha kakyro mimHy BOJHBI MPUXOIUTCS MAKCUMYM CIEKTPATbHOM IIOTHOCTH 3HEPreTUYECKON
CBETMMOCTH a0COJTFOTHO YEPHOT'O TeJIa NP TEMITEpaType 0°C. OrBer: 10,6 MKM.

19. Onpenenuth JIMHY BOJHBI CBeTa, oOmydvaromero ¢oTtokaTon ¢ paboTol BBIXOJA

A =2,15B, ecnu MakcuManbHas KHHETUYECKasi SHEPTUS (POTOIIEKTPOHOB Tmax = 1 3B. OTBet:
400 um.

20. Ha nmoBepxHocTh (oTOKaTona manaer MoHoxpomaruueckuil csetr (A =310 um). YToOsI
OPEeKPaTUTh HSMUCCUIO DBJEKTPOHOB, HYKHO TMPWIOKUTH 3aJEPKUBAIOIIYI0  pPa3HOCTh
noreniuanoB U He menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OTBet: 2,3 3B.

21. YacTuna HaxoAUTCSA B MOTEHIMAIBLHOM siMKe. HallTu OTHONIEHHWE Pa3HOCTH COCEIHHUX
HHEpPreTuuecKux ypoBHer AEn+1n kK sHepruun E, yactuusl B cirydae N = 5. Oreer: 0,44.

22. YacTuia HaxoAUTCS B MOTEHIMAIbHOM siluKe. HallTu OTHOIIEHHE Pa3HOCTH COCETHUX
DHEPTeTUIECKUX YpoBHEU AEn+1, K 9HEpTUHN E, 9acTHIbI B cirydae n — . OrBert: 0.

23.  OmpenenuTh XOJJIOBCKYIO pa3HOCTh TOTEHIMAJIOB MEXIY TpaHsIMH KpPEMHHEBOTO
oOpasiia mmpuHOW | =2 cM, TOMEHNICHHOr0 B OJHOPOJHOEC MArHUTHOE MOJE€ C WHIYKIUEH
B = 0,3 Tu1, ipi MpOIyCKaHHMH TOKA IIOTHOCTBIO j = 2 A/M. TloctosiHuas Xomra Ry = 0,1 mY/Ko.
OTtBert: 1,2 MB.

24. OnpenenuTh IOCTOSHHYIO XOJUla METaUIMYECKOTo o0pas3ia, €Ciau KOHIICHTpAIUs
o 2 R

HOcHTeNeH 3apsaa N =4,1-10 % \i3. Oreer: 0,015 MK

25. Kakas gacte (B %) Ha4aJbHOTO KOJHMYECTBA aTOMOB PAJMOAKTHBHOTO AKTHUHUS SN

octanercs uepes 5 cyr? Ilepuon nomypacnana 10 cyrok. OrBet: 71 %.



26. IlocrosHHas pacnama A pyGumms °°Rb pasma 7,7-10* ¢, Onpemennts ero mepwon
nosypacnana T/, B MuHyTax. OrBeT: 15 MuH.

27. 3a OIMH TOA HAYaJbHOE KOJHMYECTBO PATMOAKTUBHOTO H30TOMA yYMEHBIIWIOCH B TPH
pasa. Bo ckonbko pa3 oHO yMeHbIIUTCS 32 J1Ba rojga? Orser: 9.
28. 3a Bpems t = 8 cyt pacmanock k = 0,75 HavanpbHOrO KOJIWYECTBA SACP PAAUOAKTUBHOTO

n3zorona. OnpenenuTs nepuo noxypacnana T1,. OTBer: 4 AHS.

6] ; 9 4
29.  Snepmas peakums mmeer Buy Ll +7—> Be+"He  Oppenennts maccoBoe wmcno
HEIOCTAoIIEro dnementa. OTBer: 7.

12 2 11
30.  Snepmas peakums ummeer Buy G+ H—=>?+7B_ Onpegenuts maccoBoe umcio
HenocTarolero dieMedra. Orser: 3.

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIeTeHIUH Conep:xaHue KOMIeTeHIUI
OIIK-2 Crnioco0eH caMOCTOSTENbHO TPOBOJUTH SKCIIEPUMEHTANIbHBIE

HCCIIEIOBaHMS U UCII0JIb30BATh OCHOBHBIE MPUEMbl 00pabOTKU U
IIPEJCTABICHUS OJYyYEHHBIX JaHHBIX

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JHUCHHUILIHHE

1. Cnocobbl HabmiomeHus uHTepdepeHuuu cBeTa. J[ByxiyueBas uHTepdepeHIus.
WUntepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOro HakJioHAa M PABHOM  TOJIIUHBI.
Wutepdepomerpsl.

2. Meton 30 ODpenens. Audpaxuuss PpeHens Ha KpPyIIOM OTBEPCTHH. 30HHAS
IUTACTHUHKA.

3.  Mudpakuus @paynrodepa Ha meaud 1 MHOTHX Ieisix. Judpakunonnas pemerka.

4. Jludppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pazpemaroniast cnocoOHOCTh ONTHYECKUX TPHUOOPOB.

5. DKCIepUMEHTalbHOE TMOATBEPKJEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUM
dororpdext: a3ppext KomnroHa.

6. KsanroBble ypaBHeHMs IBWkeHUs (oOmiee ypaBHeHue lllpenunrepa, ypaBHeHHe
[penuurepa aas CTallMOHAPHBIX COCTOSHUM).

7. DHepreTMueckue 30Hbl B KpUCTAUIaX B MPUOIMKEHUM CWIBHOW CBS3U. MeTaisl,
MOJIYIIPOBOJIHUKH M TUAJIEKTPUKH 110 30HHON TEOPUHU.

8. CoOcTBeHHas U MpUMECHAsE MPOBOAUMOCTD MOJIYITPOBOJHUKOB.

9.  ®OTONMPOBOAMMOCTH MOIYITPOBOJTHHKOB.

10. KoHTakT IByX METAlJOB IO 30HHOM TeOopuH. TepMO3JIEeKTpUUECKHE SBICHUS M UX
IIPUMEHEHUE.

11. BeimpsimieHue nepeMeHHOro TOKa Ha KOHTaKTe METaUI-IIOIyITPOBOIHHK.

12. KoHTakT 3JeKTPOHHOTO U JBIPOYHOTO MOTYIPOBOAHUKOB. TPaH3UCTOPHI.

13. 3akoHomepHOCTH 0- U -pacnagoB. HeTpuHO. y-u3aydyeHue u ero cBoicraa.

14. Slnepupie  peakuumu. OHepreTHueckas cxema sAepHbIX  peaknuil.  [lytu
UCIIOJIb30BAHUS SAEPHOU DHEPTUH.

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




