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1 OBIIME 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 MTPOTPaMMBI.

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

OcHoBHas 3a37a4a — 00ECHEYUTHh OLEHKY YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

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

dopMa IPOBEACHMUSA DK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEp>KaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUYECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

CdopmupoBaHHOCTh Ka)/10l KOMIIETEHIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JIaHHOU
JTUCIUILIMHBI OLIEHUBAETCS B Mpoliecce MPOoBEeHUS dk3aMeHa B hopMe OambHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMO, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIA C JONOJHHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAHUU, U3JI0KEHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B Iporpamme. Kak npaBuio, oueHKa
«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 OCHOBHOW JUTEPATypoOul, PEKOMEHIOBAHHOM
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Ja/al0IIMM HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTPAaHEHMsS MOJ PYKOBOJCTBOM
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 CTYJEHTaM, KOTOPble HE MOTYT MPOJOJIKUTh 00yYeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

OneHka «HeyAOBJIETBOPUTEJBbHO» BBICTABIISETCS TAK)KE B CIIydae, €CIM CTYACHT 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 JUCIMIIJIMHE

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-6
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1 OK3aMeH
Y BPAILIATEJIbHOTO JBHXKCHUS OIIK-6
1.3 | JlunamuKa nocTynareiabHOro u OIIK-1 OK3aMeH
BpAIIATEJILHOTO JBUKCHUS OIIK-6
1.4 | 3akoHBI COXpaHCHUS OIIK-1 DK3aMeH
OIIK-6
1.5 | OcHOBHI cienUaIbLHON TCOPUHU OIlK-1 OK3amMeH
OTHOCHUTEJIbHOCTH OIIK-6
1.6 | Mexanuueckue kojaeOaHus OIIK-1 DK3aMeH
OIIK-6
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKU OIlK-1 DK3aMeH
OIIK-6
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIlK-1 DK3aMeH
OIIK-6
3 DNEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OIIK-6
3.2 | [IpOBOTHUKY H JUIIEKTPUKHU B OIIK-1 DK3aMeH
JJIEKTPUYECKOM I10JI€ OIIK-6
3.3 | [loCTOSIHHBII AIIEKTPHUYECKHI OIlK-1 DK3aMeH
TOK OIIK-6
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1 OK3aMeH
OIIK-6
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1 DK3aMeH
OIIK-6
4.3 | DneKTpoMarHuTHasi HUHIYKIUSI OIIK-1 OK3aMeH
OIIK-6
4.4 | DnekTpoMarHuTHbIE KOieOaHus OIIK-1 DK3aMeH
OIIK-6
5 Bonusr n ontrka
5.1 | Boxnsl OIlK-1 DK3aMeH
OIIK-6
5.2 | Ontuka OIlK-1 DK3aMeH
OIIK-6
6 KBanToBas ¢uznka
6.1 | KBanToBas onTuka OIIK-1 OK3aMeH
OIIK-6
6.2 | KBanToBas MexaHHKa OIIK-1 OK3aMeH
OIIK-6
7 AToMHas U siepHas puznka




7.1 | ®usuka atoma OIlK-1 DK3aMeH
OI1K-6

7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIIK-1 DK3aMeH
TeNna OIIK-6

7.3 | SAnepnas pusuka OIIK-1 DK3aMeH
OITK-6

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. Ilpome:xkyTouHasi atTecTanusi B popme sx3amena (1 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbl
KOMIIETeHIH U Conep:xaHnue KoMIeTeHUH i
OIIK-1 [TpumMeHsTh ecTeCTBEHHOHAYYHBIE M OOIIEHHKCHEPHBIE 3HAHUSI, METOIBI
MaTEeMaTHYECKOI0 aHaJIM3a U MOJIETIMPOBAHUS B PO ECCHOHATBHON
JeSITeIbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JHCHHUILIHHE

1. MarepuansHas touka. Cucrema otcuera. I[lyte. Ilepememenue. CkopocTh Hu
YCKOPEHHE MaTepHAIBHON TOYKH, UX IIPOECKIUU Ha KOOPIUHATHBIE OCH.

2. Bpamenue marepuanbHON TOYKH BOKPYT HEMOJBMKHOW OCH. YIJIOBasi CKOPOCTh U
yriioBoe  yckopeHue. CBs3b MEXIy YIIOBBIMM M JUHEMHBIMHM  KHHEMaTUYECKUMU
XapaKTepUCTUKAMM.

3. I'panunsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHHWKH. llepBeiii 3akoH HeioToHA.
Cuia, macca u uMmnynsc. Bropoil 3akoH HbroTOHa Kak ypaBHeHUE ABMXKEHHs. TpeTuil 3akoH
HeroToHa.

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

5. KoncepBatuBHblE U JHUCCHUNATUBHBIE Ccuibl. [loTeHnuanbHas »sHeprus. Buabl
MOTEHIHANTBHOMN dHEpruu. [loHas MexaHnyeckast SHEprus.

6. BuyTpeHHHE W BHEIIHHWE CHIIbI. 3aMKHYTas CHCTeMa. 3aKOH COXPAaHEHHUS IMOJHON
MexaHn4decKkoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHHUS CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHHU.

7. 3akoH COXpaHEHHUS UMITYJIbCA.

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

9. OCHOBHOI1 3aKOH AMHAMHUKH BPAIATeIbHOTO JBUKCHUS.

10. MowmeHT uHepIuH, ero cBoiicTBa. Teopema IllTeiiHepa.

11. IMpunmun ortHocutensHocT [amunes. [IpeoOpazoBanue [Mammnes. Knaccuueckas
TeopeMa CIOKEHUsI cKopocTel. MTHBapruaHTHOCTh 3aKkOHOB HbpIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcUera.

12. Tlocrymarel OunmreiHa. [IpeoOpaszoBanus Jlopenna. OTHOCHTENBHOCTh TOHSITHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U IPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITHUSIMH.

13. PenATUBUCTCKHMI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PensSITMBHCTCKUN HUMITYJIbC.
PensTuBHCTCKOE ypaBHEHHE IHHAMHMKH. PENSTUBUCTCKUE BBIPAXKEHUS JUIsI KUHETUYECKOM H
IIOJIHOM dHEPruu. B3auMoCBsA3b MacChbl U SHEPTUH.

14. TlonsiTue O HeMHEpUUAIbHBIX cucTeMax orcuyera. Cunbl uHepuuu. I[IpuHIUD




SKBUBAJICHTHOCTH DUHILTEHHA.

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

16. VYpaBHeHue 3aryxarolmux KkojeOaHuii W ero pemieHue. [lapameTpsl 3aTyXaromux
KOJICOAHUH.

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

18. Craructudeckuit " TePMOJMHAMUYECKU N METOJIbI UCCJIeI0BAHUS.
Tepmoannamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIIECCHl, UX H300pakeHue 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 TOJKOBAHHWE a0CONMIOTHOW Temmeparypbl. UUCIIO CTemeHel CBOOOABI MOJIEKYIIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTHHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

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

22. 3akoH MakcBea Ui pacipeleeHs] MOJISKY UICABHOTO Ta3a 10 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 W3MEHCHHH OO0BEMa, KOJWYECCTBO TEIUIOTHI, BHYTPCHHSISI DHEPTHS
ujeanbHoro rasa. [leppoe Hauano TepMOIUHAMHKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJMHAMHUKH.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-6 CrniocobeH pemiate CTaHAAPTHBIE 3a]1a4d PO eCcCHOHATBHON

NesITeIbHOCTH Ha OCHOBE MH(OPMAIIMOHHON U Oubarorpadudeckoit
KYJIBTYpBI C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI

Tunosele TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHIINHE

1. BbluncneHue NpoOIGHHOTO MYTH NMPU HEPABHOMEPHOM JABM)KEHHUU MaTepHallbHOM
TOYKH.

2. llentp w™macc. VYpaBHeHWe JIBIDKEHHS IieHTpa wMacc. CHcrema IIeHTpa Macc.
PeakTnBHOE IBMKEHUE.

3. KpuBonmHeiiHoe nBMXEHUE MaTepUANBbHON TOUKH. TaHTCHIMAIBHOE W HOPMAJIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLUU CTEPKHS, IIMJIMHIPA, 11apa.

5. Pabora cunbl 1 MomHOCTE. KiHEeTHUECKast SHEPTUsl MOCTYNATEIbHOTO JBH)KEHHUSL.

6. Kwunernmueckas »Heprus Tena, BpAmIAIOMIETOCS BOKPYT HEMOJBIKHOW  OCH.
Kunerndeckas 3Heprust pyu MIOCKOM JABH)KEHUU.

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

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUYECKUNA MasSTHUKU. DHEPrUsi TApMOHUYECKOTO
OCLMJUIATOpA.

9. CnoxeHue OIMHAKOBO HAMPABJIEHHBIX U B3aUMHO NEPIEHINKYIISIPHBIX KOJIeOaHMIA.

10. DxcnepuMeHTaIbHOE MOATBEPKICHUE pachpenencHus Makcpemia: onbITel LlTepHa
u Jlammepra.

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpemHsisi JUIMHA CBOOOJHOTO Tmpobera w
3 PEeKTUBHBIN TUaAMETP MOJIEKYIL.




12. AnwmabarHblii npouecc, ypaBuenue [lyaccona.

13. TemnmoemKkoCTh HIEATBLHOTO Ta3a TMpU M30MOpolleccax. YpaBHeHHUE Maiiepa.
Kiaccuueckast MonekylsipHO-KMHETUYECKass TEOopUs TEIUIOEMKOCTH HACAIIbHOIO raza U ee
OTPaHUYEHHOCTb.

14. Kpyroso#i nporecc (uuki). TeruoBble ABUTarenud W xosioawibHbie MaimuHbl. KITJ]
ujeanbHOM TeroBoil mamuHel. [{ukn Kapho.

15. DuTponus uaearbHOTO Tra3a MpH 0OpaTUMBIX M HEOOpaTHUMBIX Mporeccax. Teopema
Hepucra. Ctaructuyeckoe TOIKOBaHKE SHTPONHU. TepMoarnHaMUKa He0OOpaTUMbIX MPOLIECCOB.

TunoBble 32124y 0 TUCHUILIAHE

1. JIBIDKEHHE MATepHATbHOM TOUKH 3a1aHo ypaBHeHHeM X=At+Bt’, rae A = 4 m/c, B=-0,05
M/c%. OnpenenuTh KOOPAMHATY B MOMEHT BPEMEHH, B KOTOPBIil CKOPOCTb V TOUKH PABHA HYIIIO.
OrtBet: 80 m.

2. JIBmKeHre MaTepruaaIbHON TOYKH 33/1aHO YPaBHEHHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/c?. OmpenenuTh yCKOPEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOYKH PaBHA HYIIIO.
Orger: -0,10 m/c’,

3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpAIIAIONIETOCS JWCKa paBHA 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYIO CKOPOCTh V=2 M/C.
Onpenenutsd yrioByro CKOpOCTh BpalleHus aucka. Orser: 10 paa/c.

4, Juck Bpaiiaercs COIVIACHO YPAaBHEHUIO ¢ = A+Bt+Ct3, rae A=1pan, B=-2pan/c,
C = 0,5 pag/c®. Haiiti yrioBoe yckopeHne B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 paa/c.
5. Juck Bpaiaercss COrjgacHO YPaBHEHUIO @ = A+Bt+Ct3, rae A=1pan, B=12pan/c,

c=-1 pa)l/c?’. B kakoit MOMEHT BpeMeHHU yTiIoBasi CKOPOCTh AKCKa OyaeT paBHa Hym0? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLIMK NTOJIOT0 UMIUHAPA MAaCCOU 2 KT U PainlyCcoOM 5 CM OTHOCUTEIBHO
ero ocu cummerpun. Oteet: 0,005 KT M-,

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 ¢cM OTHOCHUTEIBHO OCH,
npoxosien uepes ero ueHtp macc. Orser: 0,02 Kr M-,

8. Haiitn MomeHT uHepruu jucka maccoit 0,5 kr u pagmycom 20 cM OTHOCHUTEIIBHO OCH
NEepHEeHIUKYIIIPHOH K MIIOCKOCTH AMCKa U Mpoxosiuei yepes ero nentp. Orser: 0,01 Kr-m’,

9. HaiiTu MOMEHT mHepuuu cTep)kHS Maccod 5 Kr v AnuHOM 1,2 M OTHOCHUTENBHO OCH
NEPIEHIUKYIIIPHON K CTEPKHIO U ITPOXosuiel yepes ero cepeauny. Orser: 0,6 Kr-m’,

10. HaiiTu MOMEHT WHEpIMU CIUIONIHOTO IWJIMHApPAa Maccod 2 KT U PpaguycoM 5 cM
OTHOCUTENBHO ero ocu cummerpun. OrBet: 0,025 KI-M°.

11. Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr m JMHONM 1| M OTHOCHUTENBHO OCH
NEPIIEHUKYIJIIPHON K CTEPKHIO U ITpoxosauiel yepes ero konen. Orser: 0,5 Kr-m’.
12. BepeBka paspbiBaeTCsl TpU TOJBEIIMBAHMM K Hed Tema maccor 36 kr. Temo kakoid
HauOoJIbIIeN MacChl MOKHO MOJTHUMATh Ha 3TON BEpEBKE C YCKOpEHHEM 2 m/c?? Oteer: 30 Kkr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTaBistoniel yron 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c%.

14. C Kakoil MMHMMAaJIbHON FOPU30HTAIBHON CHJION HYXXHO NPUKUMATh TEJIO MAcCOM 2 KT K
BEPTUKAJIBHON cTeHe, yToObl oHO He ymnano? KoaduiueHT TpeHHs Mexny MOBEpXHOCTHIO
cTeHbl 1 TenoM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThI 19 M 3a 2 ¢. HaliTu cuily conpoTHBIIEHHS BO31yXa,
cumras ee nocrosaaon. OrTBet: 0,25 H.
16. MaxoBuk B BHAe LWIMHApAa Maccod 5 kr u paguycom 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpalieHus JocTUr 4acToThl 10 06/c. HaiiTu MOMEHT cuil, JeHCTBYIONUX HA
MmaxoBuk. OtBet: 1,57 H-Mm.

17. Tonknii ogHOPOAHBIA cTepkeHb JIMHOW 50 cM m maccor 400 r BpanjaeTcs ¢ yriIoBbIM
yckopeHuem 3 paﬂ/c2 OKOJIO OCH, IPOXOMSILNEH IEPIEHAUKYISAPHO CTEPKHIO 4Yepe3 €ero
cepenuny. Onpenenuts Bpamatomuii MomeHT. OTBet: 25 MH M.



18. [Tyns nerut co ckopocteio 800 M/c, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
o0/c. IlpuHuMas mymo 3a UWIMHIPHK JUAMETPOM 8 MM, ONPENEIUTh KaKyl OO KHHETUYECKOH
SHEPTHH TeJla COCTABIISCT KNHeTH4IecKast sueprus BpauieHus. Orser: 0,44 %.

19. [Tox nmelicTBHEM MOCTOSIHHOW CHJIBI BaroHETKa MpuooOpesia cCKopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, ecu macca Baronetku pasHa 400 kr. Orer: 800 k.
20. Manenbkuii mapuk maccoil 100 r ABMXKETCS B FOPU3OHTAIBHOM IUIOCKOCTHM HAa HUTH

mmHoi 40 cm. Kakyro paboTy HYXHO COBEpPIIUTH, YTOOBI YBEIHYUTH YIJIOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 [Ix.

21.  Onpenemurs JTUHEHHYIO CKOPOCTH IIEHTpA TIOJIOTO LIFJIMH/PA, CKAaTUBILIErocs 0€3 CKOIbKEHUS C
HAKJIOHHOH IIJIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. OpHOpONHBIA IWIMHAP Katutcs 0e3 MPOCKAIb3bIBAaHHS 10 TOPH3OHTAIBHOU

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXKET MOJHATHCA MO HAKJIOHHOMN
mwiockoctu? Otset: 0,3 m.

23. Cuapsn maccel 50 Kr, JETSAIIMA TOPU3OHTAILHO cO cKopocThio 800 m/c, momamaer B
mwiatrGopMy ¢ MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocTh MmiaThOpMbI TOCTE TOMAaHUS
CHapsa, eciu ee macca 16 1. OTBer: 2,5 m/c.

24, [To Tropu30oHTAIBHBIM pelbcaM co CKOpocThio 20 kM/4 nBrxkeTcs matdopma maccs 200
kr. Ha Hee BepTUKalbHO MagaeT KaMeHb Macchl 50 Kr U ABIKETCS BMecTe ¢ rmatdopmoit. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTCs miardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buue aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEPIHH
BOKPYT' BEPTUKAJIbHOW OCH. BO CKOJIBKO pa3 YMEHBIIMTCS 4YacTOTAa BpAIEHHUSA, €CJIM Ha Hee
MOJIOKUTH KOJbIIO Maccoi 1 kr u paguycom 10 cm? OTBet: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJIeOaHus 1Mo 3aKoHy X = AcCOS(wt+@o), rae A=3 cMm,
ao=2c". Haiirn MaKCHMaJbHYIO0 CKOPOCTh ToukH. OTBeT: 6 cM/C.

27. Touka coBepIraeT rapMOHHYECKHE KOJIcOaHus 1Mo 3aKoHy X = ACOS(wt+@o), rae A=5 cm,
a o = 2 ¢ Haiitn MakcuMaibHOE yckoperue Toukn. Oreer: 20 em/c,

28.  Haiitm mnepmony KonebaHUl (U3UUECKOTO MAATHUKA, TPEACTABISIONIETO COOOM

OJTHOPOJHBIM CTepKeHb JUIMHOM 60 cM, Bpalarouuiics BOKPYr TOPU30HTAJBHOW OCH,
NPOXOJAIIeH Yepe3 OfuH U3 ero KoHos. Oreer: 1,26 c.

29. Haiftu nepuon konebGaHuii (u3MYECKOro MasiTHHKA, MPEACTABIAIOIIEr0 CcoOon
OJIHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHON OCH, MPOXOASIIEH
yepes kpait aucka. OrBer: 1,33 c.

30. bannon BMecTuMocThi0 20 J1 COMEPXKHUT YIIIEKUCIBINA ra3 maccoir 500 r moj naBieHuEM
1,3 MIla. Onpenenuts Temneparypy rasa. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAaeT UCANbHBIN Ta3, colepxanmii | KMob BelecTBa Mpy JAaBJICHUH
1 MIIa u remnepatype 400 K? OTBert: 3,3 M.

32. bannmon BMectTuMocThio 12 11 conepkuT yriiekucibii ra3. JlaBnenue raza pasHo 1 Mlla,
temneparypa 300 K. Onpenenuts Maccy raza B 6amnone. Orser: 212 r.

33. B Gamnone BMecTuMocThIO 25 11 HaxoauTcst Bojgopona npu temmeparype 290 K. Ilocne

TOTO KaK 4YacTh BOAOpOJA HM3pacxoJ0BajiM, NaBieHHe B OamioHe moHmswiock Ha 0,4 Mlla.
Onpenenuts Maccy U3pacxoI0BaHHOTO Bojopoaa. Oreer: 8,3 1.

34. B OGamone coaepxxutcs ra3 npu temmneparype 100 °C. [lo kakoi temneparypsl (B °C)
HYXXHO HarpeTh ra3, 9ToObI €Tro JIaBICHNE YBEIUYIIOCH B Ba pa3a? Orset: 473 °C.

35. Kakoe xonmuuecTBO TeIuoThl nmoTpedyercs, 4yroObl HarpeTh 1 Monb a3zora Ha 300 K mpu
rmocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha CcKOIbKO HW3MEHWIACh BHYTPEHHSS OHHEPIus BOJASHOIO TIapa, €ClM MpU €ro
M300apUYECKOM CIKaTUH BHEIITHUE CHJTBI cCOBepIITiIH padoty paBHyio 10 kJ[x? OTBet: 30 kK.
37. [Tpu KakOM J1aBICHUU MPOUCXOUIIO N300apHOE paCIIUPEHUE a30Ta, €CM Ha yBEIHMUEHHE
ero oobrema Ha 12 11 6b110 3aTpadueHo kKosinyecTBo TerioTsl paBHoe 21 k/Ix? Orser: 500 klla.
38. Kakoe Konu4ecTBO TEIUIOTHI OBUIO 3aTPayeHO Ha HArpeB refius MPU MOCTOSTHHOM 00beMe

V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.



39. Kakoe konn4ecTBO TEMJIOTHl MOTpedyercs, 4ToObl Harpers § Moib Boxopona Ha 100 K
MIpY MOCTOSSHHOM AaBieHun? Orser: 23,3 kx.

40. ITpn u3oxopHoM HarpeBe | Moms renus Temmeparypa yBenuuuBaeTcd B 3 paza. Haiftu
npuparienue >arponud. Oteet: 13,7 dx/K.

4.2. lIpome:kyTouHasi arrectauusi B gopme 3xk3amena (2 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIETeHIIH U Conep:xaHue KoMIeTeHUH
OIIK-1 [IpuMeHsTh ecTeCTBEHHOHAYYHbIE U OOLIEHH)XEHEPHBIE 3HAHUS, METO/IbI
MaTEeMaTHYECKOro aHallu3a U MOJIEJIMPOBaHUS B IPO(ECCHOHATILHOM
JEeSITeNIbHOCTH

TunoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. Dnexrpuueckuil 3apsij U ero cBoicTBa. 3aKOH coXpaHEeHUs 3apsiaa. BzaumoneincTaue
3apsA0B. 3akoH Kynona.

2. DIEeKTPOCTaTUYECKOE TI0Je, BEKTOP HANpPSKCHHOCTH. [IpUHIHMI CyNepro3uiuu
AIEKTPUYECKUX MTOJIEH U €r0 MPUMEHEHHE Ul pacueTa IoJIsl, CO31aHHOI0 CUCTEMOM 3aps10B.

3. Tlorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuYeckoro mois. Teopema [aycca s
IEKTPUYECKOTO T0JIS B BAKYyME.

4. Teopema 0 HMPKYISLUUU BEKTOPA HAPSYKEHHOCTH JIeKTpudecKkoro nois. [lorenmuan
I10JIs1 TOYEYHOT'O 3apsija.

5. CBoOoxHble U CBs3aHHBIC 3apsibl. BekTop  aneKTpuyeckoro cMemieHus. Teopema
["aycca nist SIEKTpUYECKOTO OIS B JUDJIEKTPUKE.

6. /[ludnexkTpuku, TOMSpU3ANMS  JAUAIIEKTPUKOB.  BEKTOp  MONSAPHU30BaHHOCTH.
ONEKTPUYECKOE II0JI€ BHYTPH JUAIEKTPUKOB. JlWaseKTpuueckas BOCIHPUMMYHUBOCTh U
IPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsga B NPOBOJAHMKE.  DJEKTPOCTATHUYECKass  MHAYKIUS.
DneKTpuyeckas eMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X MPOBOJHHUKOB.

8. DnexkTponBmxkyas cuia. 3akoH OMa M CONPOTHBIEHHE MPOBOIHUKOB. 3akoH OMa B
MHTErpanbHol U nuddepennmanbaoil popmax. 3akon OMa a1 HEOAHOPOAHOTO ydacTKa LEMH.

9. MommHuocts Toka. 3akoH [[xoynsa-JleHnma B MHTerpanbHON U AuQdepeHnaIbHONn
dbopmax.

10. Bekrop MarHUTHOM MHAYKIMH. MarHUTHOE 110JIe pABHOMEPHO JBMKYILEroCs 3apsja.
3akon buo-Casapa-Jlamnaca.

11. BsaumoneiicTBHe IPOBOAHUKOB C TOKOM. 3aKOH AMIepa.

12. Teopema 0 HUPKYISAIIUU BEKTOPA HHIYKIIMA MarHUTHOTO TOJIs. 3aKOH MOJTHOTO TOKA.

13. Tlorokx Bekropa MarHUTHOW MHAYKIMM. Teopema I'aycca aisi BeKTOpa HMHAYKIHMH
MarHuTHOTO nosis. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

14. SIBnenue JIEKTPOMarHUTHON UHAYKILHH. OnbIThI Dapanest. 3aKoH
NIEKTpOMarHuTHOM uHAyKuMu. IIpaBuno Jlenna. DnexkrponBrkymas cuna uHAyKuuu. [lomHsii
MarHuTHbIN NOTOK. Toku PyKo.

15. SBnenne camoumnaykuuu. MunyktuBHOCTh. JJIC camomnaykuuu. MHIYKTUBHOCTD
COJICHOM/JIA.

16. B3ammuas wHIyKnus. B3anMHas WHIYKTUBHOCTh. ODHEPIUs KOHTYpa C TOKOM.
ITnoTHOCTH HEPTUM.

17. HamarnmuenHocts. Toku HamarHuyuBaHHs. BekTop HampsHpKeHHOCTH MarHUTHOTO
nosis. Teopema 0 UPKYIALNMK BEKTOPA HANPSKEHHOCTH MarHUTHOTO MOJIS.

18. VYpaBHenme MakcBemia [UIs OJICKTPOMAarHWTHOTO TIIOJII B HWHTETPAIBHON U
muddepeHnaIbHOR Gopmax.



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

20. VYpaBHeHUE BBIHYXJICHHBIX KojeOaHuii. Pe3onanc TokoB u HampspkeHuid. [loHsTHE O
MIEPEMEHHOM TOKE.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-6 Crioco0eH pemarh cTaHAapTHBIC 33a4u MPodecCHOHATBHON

JeSITeIbHOCTH HAa OCHOBE MH(POPMAITMOHHON U OMbIHorpaduieckoit
KYJIBTYpBI C IPUMEHEHUEM HH(OPMALIMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTUU

Tunoseie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. TloreHmumanbHOCTH dJeKTpuyeckoro mnois. Pabora mo mnepemenieHuto 3apsna B
aJIeKTpuYecKoM nose. [loreHnnanbHas SHeprus B3aMMOAEHCTBUS NIEKTPUIECKUX 3apsI0B.

2. CBs3p MEXIY MOTCHIMAIOM U HANPSHKEHHOCTBIO.

3. Ilpumenenue Teopembl [aycca s pacdera 3JIEKTPUUYECKHX IOJIEH, CO3/1aHHBIX
TOYEYHBIM 3aps0M, PAaBHOMEPHO 3apsDKEHHBIMM IJIOCKOCTBIO, C(epoi, HUTHIO, LIUIUHAPOM,
LIapOM.

4. BpruucieHue NOTeHIHANA 10 HAIPSYKEHHOCTHU AIIEKTPUYECKOTO MOJIA.

5. DnexTpuyeckMil MOMEHT Aunois. ToueuHbld JUMONb. OJIEKTPUYECKOe IoJje
TOYEYHOT'O JUIONS U €r0 pacyeT Ha OCHOBE MPHUHIMIIA CYNEPIO3ULINU. DIEKTPUUECKOE M0JI€ Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHUH, IEPIEHANKYIIIPHOM K OCH JIUIIOJIA.

6. DJeKTpuYecKkuil AWIOIb B OXHOPOAHOM W HEOIHOPOAHOM SJIEKTPHYECKOM TIOJIE.
[ToreHunanbHas SHEPTUS JUIONIA.

7. VYcnoBus g BEKTOpa HANPSHKEHHOCTH BJIEKTPUYECKOro TMOJMsl M BEKTOpa
ANIEKTPUYECKOTO CMELIEHUS Ha TPAHULIE ABYX JUIEKTPUKOB.

8.  CerserodieKTpUKH, UX CBOMCTBA. JIMdIEKTpUYECKHA THCTEPE3HC.

9. KongeHncatopbl, BHIbl KOHIEHCATOPOB. OHEPrus 3apsLKEHHOIO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPTHs MIEKTPUIecKoro nojist. O0beMHasi TNIOTHOCTh YHEPTHUH.

10. Knaccuyeckue OnbIThl 10 OOHAPYKEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHS DJJIEKTPHUUYECKOTO TOKA. XapaKTepUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.

11. PaszBerBneHHble anekTpuueckue uenu. [Ipasuna Kupxrodga.

12. Kga3ucranumonapuele TokH. IIporecchl ycTaHOBIEHUS TOKa NpH 3apsie, paspsie
KOH/JIEHCaTopa.

13. IIpumenenue 3akoHa buo-Caapa-Jlamiaca s pacyera MarHUTHOTO TOJIS IPSMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O ITPOBOJHUKA C TOKOM.

14. JleiicTBue MarHUTHOTO Ha ABMKYIuUiics 3apsa. Cuna Jlopenna. Dddext Xomna.

15. TlpumeHeHHe 3aKoHA IOJHOTO TOKa JJisi pacuéra MAarHUTHOTO TOJSI COJIEHOW/A,
TOPOMIaJIbHOW KaTYIIKH.

16. Pabora o nmepeMenieHnto MPOBOAHUKA U KOHTYypa C TOKOM B MarHUTHOM TIOJIE.

17. U3meHenue cuiabl TOKa TMpH pPa3MbIKAaHUM/3aMbIKAHWW II€TH, COJep Kalle
UHAYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB MHAYKIUHU U HAMPSDKEHHOCTH MarHUTHOTO MOJISl HA PaHUIIe
JIByX MarHeTHKOB.

19. ua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuusi W pOTOp BEKTOpa WHIYKIIMA MAarHUTHOTO Tois. Buxpeoe
IIEKTPUYECKOE M0JIE, TOK CMELICHUS. DIEKTPOMAarHUTHOE TOJIE.




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
HaNpsODKEHHOCTh £ 3JeKTPOCTaTHUECKOro MoJisi Ha paccTossHUU I' = 10 cM OT meHTpa cdepsl.
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 £ 3JeKTPOCTaTHUECKOro MOoJis Ha paccTossHUU I' = 20 cM OT LeHTpa cdepsl.
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 pacctosiHue 1 = 5 cm. OTBert: 0.
7. DIJeKTpUYecKoe II0JIe CO3JaHO JBYyMs OECKOHEYHbIMU HapauieIbHbIMU IJIACTHHAMU,
HECYIIMMH PAaBHOMEPHO paclpeleNeHHbii mo rwomany 3apsn [ = 1 uKi/m?. Onpenenuts
HanpsbkeHHOCTh E momnst mexay mnactunamu. OTBet: 0.
8. DiekTpudeckoe T0JIe CO3JaHO JBYMsSI OECKOHEYHBIMHU TapalIeIbHBIMU IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO pacIpeleNeHHbii mo rwiomany 3apsn [ = 1 uKi/M?. Onpenenuts
HanpspkeHHocTh E nons BHe minactud. OrBer: 113 B/m.
9. TloTeHIHAN SIEKTPHUECKOTO [0S, CO3aBAEMOr0 CHCTEMOil 3apsiIoB, HMeeT BHA ¢ = 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 pacnonoxxensl 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 HaNPSHKEHHOCTh 3JEKTPUYECKOTO IOJII B TOYKE, PACHOJI0KEHHOM BJOJb
npsiMoii, coenunstoment 3apsasl +10 aKn u +8 vKn u Haxoxsumieiics 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 HaXOISATCSI OJIMHAKOBBIE MOJIOKHUTEIHHBIE 3aPsiIbI
2 uKn. OnpenenuTs HaNPsHKEHHOCTD AJIEKTPHYECKOTO MO B IeHTpe KBaapara. Oreer: 0.
13. Paccrosuue | mexay 3apsgamu Q==42 uKir qumosns pasao 10 cM. Haittu moteHIian ¢ moss
CO3JIJaHHOTO JUIOJIEM B TOUKE, y/laJeHHOM Ha I'=10 cM Kak OT MepBOro, Tak U OT BTOPOTO 3apsijia.
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. Onpenenuth, NMpH Kakoil HamNpsHKEHHOCTH £E cpelHero MaKpOCKOMMYECKOro TMOoJs 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 cMm. 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 OaTaper KOHICHCATOPOB, IMOCIE TOrO, KaK OAMH 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 yBETHUYEHO B 5 pa3. Onpenenuts paboTy A BHEIIHUX 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 IONEpPeuHOE CEYEeHUE IPOBOAHMKA 3a Bpems 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 @=1,5 B npucoenunmiu karymky ¢ conporusienueM R=0,1 Owm.
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 COMPOTHBIICHUE MEPBOTO UCTOYHHKA 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. [InOoTHOCTH TOKAa B MEIHOM MPOBOJHUKE paBHA 2 A/vm?. Haiiti HaIIpsKEHHOCTh
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, YJAJIEHHON Ha paccrositHMe 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 TedeT no npssMoMy O€CKOHEYHO JTMHHOMY IPOBOJHUKY, €CIIU Ha paccTosHuu 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 MPOTHUBOMOJIOKHBIX HAMpaBiIeHUsIX oauHakoBbie 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.  OmpenenuTh MHAYKIMIO MarHUTHOTO MOJIS HA OCH JJIMHHOTO COJIEHOMJIA, COJAEPIKAIIEro
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 OHOM 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 MarauTHas uHaykuus B pasua 1 Tn? Orer: 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 uaaykims 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 =107 m/c neficteyer cuma F=1,6 nH. Haiitm yron Mexay HampaBICHHSMH
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. Kirou 3amkuyT. Uepes kakoe BpeMs mociie
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
KJIO0Ya cuja TOKa B LENM yMeHbImiaack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

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

npoBoAa, mpu cuie Toka | =1 A, ecnmu MarHUTHBIM MOTOK Yepe3 €ro IMOMepeyHOe CeueHUe
® =0,1 mB6. OTBeT: 0,05 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.

4.3. Ilpome:kyTo4Hasi aTTecTanus B (popme 3K3ameHa (3 cemecTp)

Kon Pe3yabTaThl OCBOEHHS OCHOBHOI 00pa30BaTeIbHON NMPOTrPaAMMBbI
KOMIIeTCeHIIUH Coaeprxanue KOMIeTeH M
OIIK-1 [IpuMeHsTH ecTeCTBEHHOHAYYHBIE U OOIIEUHKEHEPHBIC 3HAHUS, METO/IbI
MaTeMaTHYECKOro aHAJIN3a U MOJAEIHPOBAHUS B IPO(PeCcCHOHATBHOMN
JeSITeIbHOCTH

Tunosble TECOPETUYECCKHUE BONIPOCHI K IK3aMEHY IO JUCHUIIJIMHE
1. Pacnpocrpanenue BosH B ympyroi cpene. IIponosibpHble M TONEPEYHBIE BOJHBI.
VYpaBHeHHe IUIOCKOM U cdepuyeckoid rapmoHudeckux BosH. daszoBas ckopocTh. BomHoBoe
ypaBHeHHe. DHeprus BoaHsbl. [IpuHimn cynepno3unuu BoiaH. CTosiune BOJIHBI.



2. BonHoBoe ypaBHeHHME Ui AIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
AJIEKTPOMArHUTHBIX  BOJIH. ODHEPrusl  AJIIEKTPOMArHUTHbIX BoOJH. Bekrop IloiiHTHHTA.
NHTEHCUBHOCTD BOJIH.

3. Bpemennas W NpPOCTpPaHCTBEHHAss KOT€PeHTHOCTH. CTeneHb KOTePEeHTHOCTH.
Wutepdepennms nyx BonH. Untepdepenus ceera. Llupuna nuarepdepeHIIMOHHOM MOIOCH.

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

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

6. Ilomspuszanus npu OTpaKeHUHU M MpeoMIIeHNH. 3akoH bprocrepa.

7. PacnpocTpaHeHue cBeTa B MOMIOIIAIOIINX cpenax. 3akoH byrepa. Jlucnepcus cpera.
HopmainibHas 1 anoMasnbpHas JUCHIEPCHS.

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

9. KopmyckynsapHO-BOJHOBOH Jyaiu3M cBetra W Marepud. I umoreza nae bpoitms.
Hexotopsle cBolicTBa BoaH ae bpons.

10. BonHoBBIe cBoOiicTBAa MuUKpouacTull. JIMQpakius dJIEKTPOHOB. [TpuHIMn
HeonpeneneHHocTH [ eitzenbepra.

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

12. Yactuna B OXHOMEpPHOH MPSMOYrOJIbHOW TMOTEHIMAIBHON siMe C OECKOHEUHO
BBICOKMMU CTeHKamH. [IpoxokjaeHue dYacTuilbl CKBO3b MOTEHUMAIBHBIN Oapbep. JIMHEMHBIN
rapMOHUYECKUI OCHUILIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOJOpOAa B KBaHTOBOM
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 a1pa. Jledext maccel U sHeprus cBa3u aapa. CruH
A]lpa ¥ €r0 MAarHATHBIA MOMEHT. S nepHsle cuibl. Monenu siapa.

17. OOume cBoiicTBa sneMeHTapHbIX YacTull. Kmaccudukamus sneMeHTapHBIX YacTHII.
Yactuupl u aHTtuyactuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, cJlad0€ U TPaBUTALMOHHOE
B3aMMOJICUCTBHS.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHIIUH CoaepixaHue KoMIeTeH UM
OIIK-6 Crnioco0eH pemiath cTaHAapTHBIE 331a41 TPO(ecCHOHAIBHON

NesITeIbHOCTH Ha OCHOBE MH(POPMAIIMOHHOM 1 6ubanorpaduueckoi
KYJIbTYpPbI C IPUMEHEHHEM HUH(DOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

Tunosslie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 IMCHHUILIHHE

1. Cnocob6bl HaOmiomeHus: MHTEppepeHIHH cBera. JIByxXiydeBas HWHTEpHEpEeHIIHsL.
WUnrtepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOro HakJIOHA M PABHOM  TOJIIUHBI
WutepdepomeTpsl.

2. Meron 30 @penens. dudpakmus DpeHenss Ha KpyIIIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

3. Mudpakuus @payrrodepa Ha mMETH ¥ MHOTUX IesX. JudpaknnonHas penerka.

4. Jluppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.




Pazpemmaroniasi ctocOOHOCTH ONTUYECKUX MTPHUOOPOB.

5. DKCnepuMEeHTaJbHOE TMOATBEPKIACHUE KBAaHTOBBIX CBOWCTB CBETA: BHEIIHHUA
doroapdext: apdexr Komnrona.

6. KsanrtoBble ypaBHeHUs aBikeHusi (oOmee ypaBHeHue Illpenunrepa, ypaBHeHue
[penuHrepa aas CTallMOHAPHBIX COCTOSHUM).

7. DHepreTuvecke 30HBI B KPUCTAJUIaX B MPHUOIMKEHUU CUIBHOW CBS3H. MeTallibl,
MOJIYTIPOBOJIHUKHU U AUDJIEKTPUKH 110 30HHOW TEOPHUH.

8. CoOcTBeHHas U MpUMECHasi IPOBOJUMOCTD MOTYIPOBOIHUKOB.

9.  ®OTONPOBOAMMOCTH MOIYITPOBOJHHKOB.

10. KoHTakT AByX METaJ/IOB MO 30HHOW TEOpUHU. TepMO3IEKTpUUECKHUE SBICHUS U UX
MIpUMEHEHUE.

11. BrimpsimieHne NepeMEeHHOT0 TOKa Ha KOHTaKTe METaJUI-II0JIYIIPOBOAHHK.

12. KoHTakT 3J€KTPOHHOTO U JBIPOYHOTO MOTYIPOBOAHUKOB. TPaH3UCTOPEI.

13. 3akoHOoMepHOCTH 0- U B-pacnanoB. HeHTpuHO. y-U3ITydeHHe U ero CBONCTBA.

14. SInepuple  peakuumu. OHepreTuueckas —cxema  sAepHbIX  peakuuil.  [lytu
WCIIOJIb30BaHUS SIIEPHON YHEPTHH.

Tunosble 321244 N0 AUCHHUIIJIHHE
1. Ha nmytu cBeToBOH BOJHBI, MAyIIEH B BO3AyX€, HNOCTaBWIM CTEKJISHHYIO IUIACTUHKY
(mokazatenp mpeiaoMiIeHUs cTekyia paBeH 1,5) tommuuod 1 mMm. Ha ckoimbko H3MeHHTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJaeT Ha IUNIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmmnel BonH Bumumoro ceera (ot 0,76 mo 0,38 MkM), KOoTOpble OymyT
MaKCHUMaJIbHO YCHJICHBI MPH ONTHYECKON Pa3sHOCTH XO/Aa MHTEp(EepHpyIOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1mm, paccrosinue | ot menei
70 3kpaHa 3 M. OnpenenuTs JJIMHY BOJIHBI A, UCITyCKaeMOH HCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX TOJI0C Ha SKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mnenky (N = 1,3), Haxondiryrocsi B BO3JyXe, MaJaeT HOPMAJIbHO IYYOK
aydeii Oenoro ceeta. [Ipu kakoi HauMeHbleH TosmuHe d TUIEHKH OTPaKEHHBIH CBET ¢ JUTMHOM
BOJMHBI A = 0,55 MKM OKakeTcs MaKCHMalbHO YCWJIEHHBIM B pe3yjbTare HHTephepeHIn?
OTtBert: 0,1 MKM.
S. PaccrosHue Arp 1 MeXy BTOPBIM U IIEPBBIM TEMHBIM KOJIbIIaMU HBIOTOHA B OTpak€HHOM
ceere paBHO | MM. Ompenenutb paccrossHUE Arjgg MEXAY JOECATBIM M JEBATBIM KOJIBLIAMHU.
OTtser: 0,39 MmMm.
6. Ha mens mupunoit a=0,05 MM majgaer HOpMalbHO MOHOXpoMaTuueckuit cer (A=0,6
MKM). OnpenenuTs (B rpajgycax) yroi ¢ MexIy NepBOHaYaIbHBIM HAlpaBJIeHUEM IydKa CBeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(DpakMoHHy0 nojocy. OtBer: 2,75°.
7. CKOJIBKO IITPUXOB Ha KaKABIH MUIJTMMETP COJAECPKUT IU(PPAKIMOHHAS peIleTKa, ecliu
npyu HaOJNIOJEHMH B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM IISITOTO TOpSJIKa
oTkJoHeH Ha yroa ¢=18°? Orser: 100.
8. Judpaxkuonnas pemerka cogepxkuT N =200 mTpuxoB Ha Imm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpoMaTHdeckuit cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIEro mopsaKa
naet ota pemerka? OrBer: 8.
9. CKOJIbKO IITPUXOB Ha KKl MWIIUMETP COACPNKUT MUpPaKIUMOHHAs peuieTka, eciiu
npu HAOIOJCHUM B MOHOXpoMatudeckoM cBere (A = 0,6 MKM) MakCHMyM TPETBEro MOpsAKa
OTKJIOHEH Ha yron ¢ = 21°? Orset: 200.
10. [Ty4oK eCTeCTBEHHOTO CBeTa, UAYIIHIA B BOJE, OTPaXKaeTcsl OT TpaHu anmasza (n = 2,42),
norpyxenHoro B Boay (n = 1,33). IIpu kakom yriie majzeHus o (B rpajaycax) OTPaKCHHBINA CBET
MOJTHOCTBIO TOJIsIpu30Ban? OTBeT: 61,20.



11. VYron bprocrepa ogp IpH NMaJeHAN CBETA U3 BO3JyXa Ha KPUCTAUI KAMEHHOW COJIM paBEeH
57°. Onpenenutb CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.

12. [IpenenpHBIA yroa o TOJHOTO OTPaKEHHUsS IydKa CBETa HA TPAHUIEC >KUAKOCTH C
BO34yXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mnsd HmajeHus JTyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45",

13. VYron Mexay TJIaBHBIMH IUIOCKOCTSIMHU TOJIsIpU3aTOopa M aHaiu3aTopa cocrasiser 30°.
OnpenenuTh W3MEHEHHE MHTEHCHBHOCTH MPOIIEAIIETO Yepe3 HUX CBETa, €CIU YTOJl MEXIY
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P yactuuno-nonspuszoBanHoro ceera pasna 0,5. B ckonbko pa3
OTJIMYACTCd MaKCHUMallbHAasi MHTEHCHBHOCTH CBETa IPOIYCKAEMOT0 4Yepe3 aHalIu3aTop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TEMIEpaTypy, NPy KOTOPOH 3HepreTHdeckas CBETUMOCTh Ry abCoMmoOTHO YepHOTro
Tesa paBHa 10 kBr/v%. Orer: 648 K.

16. [Totok sHepruM, W3IIy4aeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Tieud, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meyu, €Ciu IUIOIab OKOIIIKA COCTABIAET 6 oM?. Oteer: 1000 K.

17. Bo ckoinbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy a0COIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CReTUMOCTh B3pociia B 16 pa3. Orser: 2.

18. Ha kakyro UIMHY BOJIHBI MPUXOAUTCS MAKCUMYM CIHEKTPAIBHOM IUIOTHOCTH SHEPreTUYEeCKOM
CBETUMOCTH a0COJTFOTHO YEPHOTO Tea IPU TeMIIeparype 0°C. OtBer: 10,6 MKM.

19. Onpenenuth ATUHY BOJHBI cBeTa, obOmywaromero ¢ortokaroq ¢ paboToOi BbIXOAA

A =215B, eciu MakcUMalIbHAasI KMHETHYECKash SHEPTHs (POTOAIEKTPOHOB Tmax = 1 3B. OTBert:
400 aMm.

20. Ha moBepxHocTh (poTokatona mamaet mMoHoxpomarmueckuid cBeT (A = 310 am). YUtoOsl
MPEKPATUTh OMHUCCHIO  JJIEKTPOHOB, HYXHO TPWIOKUTH  3aJCPKUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBeTt: 2,3 3B.

21. Yactuiia HaxoaUTCsl B MOTSHIMAILHOM SIIMKe. HallTu OTHOIIEHUE Pa3HOCTH COCEIHUX
SHEPreTHUECKUX ypoBHEH AEn1 5 kK sHeprum £, gacTuis! B crydae N = 5. Oreer: 0,44.

22. Yacruma HaxoauTcsd B NOTEHUUAIBHOM sluKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHHMX
SHEepPreTHUecKux ypoBHeU AEn1 n K sHeprun £, yacTuilsl B crydae n — . OrBert: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIUAIOB MEXKAYy TpaHIMH KPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, TMOMENIEHHOT0 B OJHOPOAHOE MAarHUTHOE MOJE C WHIYKIHEH
B = 0,3 T, npu nporycKaHW# TOKa IIOTHOCTBIO | = 2 A/M?. Tloctosruas Xomma Ry = 0,1 M¥/Kor.
OTtBer: 1,2 MB.

24.  OmpenenuTh TMOCTOSHHYIO XOJUla METaJUIMYECKOTO o0pasla, eciad KOHIICHTPAIlHs
HocuTeneu 3apsiaa n =4,1- 10° M3, OrBer: 0,015 MK

25. Kakas dacte (B %) Ha4aJbHOTO KOJIMYECTBA aTOMOB DPAaJUOAKTHBHOTO AKTHUHUS N
ocra”ercs uepes 5 cyt? Ilepuoa nomypacnaga 10 cyrok. OrBer: 71 %.

26. [TocTostHHas pacmaga A pyowaus *Rb paBHa 7,7-10% ¢t OnpenenuTs €ro nepuoj
nonypacnanaa Ty, B Munytax. OrBer: 15 MuH.

27.  3a oIMH TOJ HAYaJbHOEC KOJIMYECTBO PAJMOAKTHBHOTO HM30TONA YMEHBIIWIOCH B TPHU
pa3za. Bo ckoibpKko pa3 oHO yMeHbIIUTCS 3a aBa roga? Orser: 9.

28. 3a Bpems t = 8 cyt pacmanock k = 0,75 HavaapbHOrO KOJMYECTBA SACP PAJTHOAKTHBHOTO

HU30TOoIIa. OHpe,[[eHI/ITB nepuon mnojypacmnaia T1/2. OTtBer: 4 AHH.

29. SnepHast peakiusi UMeEET BUJ °Li+?— "Be+ ‘He . OnpenenuTe MaccoBO€ YHUCIO
Hegocrarouero diemenra. Oreer: 7.

12 2 11
30.  Snepmas peakmms umeer Bux C+ H—>?+7B_ Onpenennts maccoBoe wmcio
HenocTatoniero ameMenTa. OrBer: 3.

Onepatop 340 000 "Komnaxus "TeH3op"
[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

3aBeaytowmin kadeapoit On3®
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