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1 OBIIME MMOJIOXKEHUSA

OneHouHbIE MaTepUANTBl — 3TO COBOKYIMHOCTh Y4YeOHO-METOJUYECKHX MAaTepHaIOB
(mpakTUYecKuX 3aJaHuil, omucaHud ¢GopM M TPOLEAYp MPOBEPKHU), MPeIHAZHAYCHHBIX IS
OIICHKM KadecTBa OCBOCHHS OOYYAIONIMMHUCS JAaHHOM JMCIHUIUIMHBI KaK 4YacTH OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMBl.

Ilenb — OIGHUTH COOTBETCTBHME 3HAHWW, YMEHHUH U YPOBHS TNPUOOPETCHHBIX
KOMIIETEHIIMI 00yyaronmxcs efisiM U TpeOOoBaHUSIM OCHOBHOM 00pa30BaTeIbHOM MporpaMMsbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHON aTTECTAIUH.

OcHoBHas 3afaya — 0OECHEYUTh OLEHKY YpOBHS C(HOPMUPOBAHHOCTH KOMIIETECHIIMH,
3aKpEIICHHBIX 33 JTUCHUILITUHOM.

KonTponb 3Hanuii mpoBoautcs B popme MpoMexyTouHoi arrectanuu. [Ipomexyrounas
aTTecTalus MpoBOIUTCS B (hopMe SK3aMEHa B IIEPBOM U BTOPOM CEMECTpax.

dopma mpoBeleHUsT HSK3aMEHa — YCTHBIM OTBET IO TEOPETHUYECKUM BOIPOCAM,
c(OPMYJIMPOBAHHBIM C YY4E€TOM COJEPKaHUS y4eOHOW NUCHUIUITMHBI U PEIICHUE MPAKTHICCKUX
3ajad.

2 OIIUCAHUE IOKA3ATEJIEN 1 KPUTEPUEB OLIEHUBAHUS KOMIIETEHIIUIA

ChopMupoBaHHOCTh KaXKJJOW KOMIOTEHUUH (WIM €€ 4acTH) B paMKax OCBOCHHUS JaHHOM
JVICIATUTMHBI OIICHUBAETCA B TIPOIIECCe MMPOBEICHHS SK3aMeHa B (popme OanbHON OTMETKH:

«OTJIMYHO» 3aCITy’)KUBACT CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CUCTEMAaTUUECKOE U
riryOoOKoe 3HaHHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, YMEHHE CBOOOTHO BBHINOJHATH 3a/aHMUS,
IIPElyCMOTPEHHBIE TPOrPAMMOM, YCBOMBIIMN OCHOBHYIO M 3HAKOMBIA C JOIOJHUTEIbHON
JIUTEPATypoil, PEKOMEHJIOBAaHHOM nporpamMmMoi. Kak mpaBuiio, OeHKa «OTIIMYHO) BBICTABJISIECTCS
CTyJ€HTaM, YCBOMBLIMM B3alMMOCBSA3b OCHOBHBIX IIOHATHH IHUCLUMIUIMHBI B MX 3HAUYECHUU IS
npuobperaeMoii mpodeccru, MPOSIBUBIIAM TBOPUYECKHE CIIOCOOHOCTH B MOHWMAaHWH, U3JI0KCHUN
Y MCII0JIb30BaHUH y4EOHO-IIPOrPaMMHOI0 MaTepuana;

«Xopomo» 3acioy’KuMBaeT CTYACHT, OOHApyXMBIIMA TIOJHOE 3HaHUE Yy4eOHO-
IIPOrpaMMHOI0 MaTepuaa, YCIEIHO BBITOIHAIOMUN IPEyCMOTPEHHBIE B IPOrpaMMe 3aJaHus,
YCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHJIOBaHHYIO B mporpamme. Kak mpaBumio, oneHka
«XOpPOILIO» BBICTABIAETCA CTYAECHTAM, ITOKA3aBIIUM CHUCTEMAaTHYECKUN XapakTep 3HaHUHU 110
JUCIIUIUINHE U CIIOCOOHBIM K HX CaMOCTOSITEIbHOMY IIONOJHEHHI0 W OOHOBJIEHHIO B XOJI€
JanpHeimel yue6Hoi paboTsl M MpohecCuOHATBHOM 1A TeIbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCIy’KUBAET CTYAEHT, OOHAPYKMBIIUI 3HAHHUA OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaja B 00beMe, HEOOXOJUMOM JJs JanbHeimel yueObl H
npejcTosiiel paboThl MO CHEUMATBHOCTH, CIPABJSIIOIIMICS C BBIIOJHEHUEM 3aJlaHuM,
IPEAYCMOTPEHHBIX IMPOrpaMMOW, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOH, PEKOMEHIOBAHHOU
nporpammoil. Kak mpaBmino, OIEHKA «yIOBIETBOPUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOIYCTUBIIMM IIOIPEIIHOCTH B OTBETE HA JK3aMEHE W IIPU BBINOJHEHHHM JK3aMEHAlMOHHBIX
3a/laHuii, HO 00JIaZaloIIMM HEOOXOJAUMBIMHU 3HAHUSMU Ul UX YCTPaHEHMs O] PYKOBOACTBOM
[IPENoiaBaTels;

«HeynoB/1eTBOPUTEJIBHO» BBICTABISAETCS CTYJEHTY, OOHapyKHBIIEMY MpoOenbl B
3HAHUSX OCHOBHOIO Y4YeOHO-IIPOrPaMMHOIO MaTepuana, JIOIMyCTHBIIEMY IPUHIUIHAIbHbIE
OIMOKM B BBIMIOJIHEHUU MPEIyCMOTPEHHBIX INporpaMMmoi 3ananuii. Kak mnpaBuio, oleHka
«HEYJIOBJIETBOPUTEIHHOY» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT MPOJOJIKUTH O0yUeHHE WU
NPUCTYNUTh K NPO(ECCHOHATBHOW AESITEIbHOCTU MO OKOHYAHWU By3a 0€3 JTOMOJHUTEIbHBIX
3aHATUHN 110 COOTBETCTBYIOLIEH JUCLUIIIIMHE.

OneHKka «HEyA0BJIETBOPUTEIBHO» BBICTABISETCA TAaK)KE B CIydae, €CIM CTYIEHT He
BBITOJIHWJI W/WIIM HE 3alUTUII J1abopaTopHble paboThl, MPEeAyCMOTPEHHBIE TpapUKOM B TaHHOM
CeMecTpe, U HE BIAJeeT MPHOOpEeTaeMbIMH B IpOLECCe MPAKTUYECKUX 3aHATHI HaBbIKaMU
pemeHus (PU3NYECKHUX 33/1a4 110 TeMaM TEKYILEro CeMecTpa.



3 ITACIIOPT OHEHOYHbBIX MATEPHUAJIOB 11O JTUCIHUIIJIMHE

Ne KonTponupyemsbie pa3aesnbl Kox xonTpOonupyemoit Bun, meton, popma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Win e OLICHOYHOT'O
4acTH) MEPONPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHUYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1 DK3aMeH
1.2 | Kunemaruka nocTymnaTeabHOro OIIK-1 OK3aMeH
U BpalllaTeJIbHOTO ABM)KECHHUS
1.3 | Jlunamuka mocTynaTeabHOro u OIIK-1 OK3aMeH
BpAIllaTeIbHOTO ABUKCHHUS
1.4 | 3akoHBI COXpaHECHHS OIIK-1 DK3aMeH
1.5 | OcHOBBI crienuanbHON TEOPUU OIIK-1 OK3aMeH
OTHOCHUTEIIbHOCTH
1.6 | Mexanudeckue KojeOaHus OIIK-1 DK3aMeH
2 OcHOBBI MOJIEKYJIAPHOM (PU3UKU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJICKYJIIDHOU (PU3UKH OIIK-1 OK3ameH
2.2 | OCHOBBI TEPMOJIMHAMHUKH OIlK-1 DK3aMeH
3 DIEKTPUIECTBO
3.1 | DnekrpocraTtuka OIIK-1 DK3aMeH
3.2 | [IpOBOJTHUKY M TUAJIEKTPUKH B OIlK-1 DK3amMeH
ANEKTPUICCKOM I10JIC
3.3 | IlocTosHHBIH 3NEKTpUUECKUN OIIK-1 DK3aMeH
TOK
4 DIEeKTPOMarHeTu3mM
4.1 | MarHuTHOE 1I0JI€ B BAKyyMe OIIK-1 OKk3ameH
4.2 | MarauTHOE 1OJIe B BEIIECTBE OIlK-1 DK3aMeH
4.3 | DnekTpoMarHuTHas MHIYKIHUS OIIK-1 OK3aMeH
4.4 | DnekTpoMarHuTHbIE KoieOaHus OIIK-1 OK3aMeH
5 BosHbl 1 onTuka
5.1 | Boxnsl OIIK-1 DK3aMeH
5.2 | Onrtuka OIlK-1 DK3aMeH
6 KsanToBas ¢pusuka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
6.2 | KBanToBas MexaHHKa OIIK-1 DK3aMeH
7 AToMmHas U siiepHas pu3MKa
7.1 | ®usuka atoma OIlK-1 DK3aMeH
7.2 | DneMeHTH! GU3NKH TBEPIIOTO OIIK-1 DK3aMeH
Tena
7.3 | SnepHas dpusmka OIIK-1 DK3aMeH
4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHWSI U UHBIE MATEPHUAJIBI
4.1. IIpome:xkyTounas arrecrauus B gopme 3x3amena (1 cemecrp)
Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEeHIIUH Conep:kaHue KOMIeTeHIN




OIIK-1 CrniocobeH npuMeHATh (yHJaMEeHTAJIbHbIE 3HAHHS, TOJTYYCHHbIE B 00JIACTH
MaTeMaTU4ecKuX U (WJIN) ECTECTBEHHBIX HAayK, U HCIOJIb30BaTh UX B
podecCHOHAIBHON AEeATeTbHOCTH

OIIK-1.1. [Tpumensiet pyHIaMEHTaIbHBIC 3HAHUS B 00JIACTH MaTEMAaTHYECKUX HAYK B
npodeccrnoHabHOMN IeATEIBHOCTH

TunosBble TeopeTHYeCKHEe BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. Marepuansnas touka. Cucrema orcuera. Ilyth. Ilepememenune. CkopocTs u
YCKOpPEHHME MaTepuaIbHON TOUKH, UX MPOEKLUU HAa KOOPAUHATHBIE OCH.

2. Bpamenune marepuanbHONW TOYKM BOKPYI HEIOABHKHOM OCH. YIIIOBas CKOPOCTb U
ymioBoe  yckopeHue. CBs3pb MeXIy YDIOBBIMM M JMHEMHBIMM  KUHEMAaTU4eCKUMU
XapaKTEPUCTHKAMM.

3. KpuBonmueiiHoe nBMXeHHE MaTepUANbHON TOUKH. TaHTCHIMAIBHOE W HOPMAIbHOE
YCKOPEHHE.

4. I'paHunpsl NOPUMEHHMOCTH HBIOTOHOBCKOM MexaHukH. IlepBwiii 3akoH HproToHa.
Cuna, macca u ummynsc. Bropoil 3akoH HbproToHa kak ypaBHeHME IBHXKEHMs. Tperuil 3aKoH
Herorona.

5. 3akoH BceMupHoro taroreHus. Cuiia TSDKECTH M Bec Tena. Ympyrue cuibl. CHilbl
TPEHHUSL.

6. Pabora cuibl 1 MomHOCTE. KHETHYECKast SHEPIUs MOCTYNATEIbHOIO IBU)KEHUSI.

7. KoncepBatuBHble U JAuccunaTUBHbIE cuibl. lloTeHnuanbHas »Heprus. Bumabl
NOTEeHIMaNbHOU SHeprun. ITonHas mexanudeckas SJHEprusl.

8. BHyTpeHHHE W BHEIIHUE CHJIBL. 3aMKHYTas CHCTEMa. 3aKOH COXPAaHEHHS ITOJHOM
MEXaHUYEeCKOM 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

9. 3akoH coxpaHEHHs UMIYIIbCA.

10. MoOMEHT cuJibl, MOMEHT UMITyJIbCa. 3aKOH COXpAaHEHHs MOMEHTA UMITYJIbCa.

11. OcHOBHO 3aKOH AMHAMUKH BpaIaTeIbHOTO ABHKEHUSI.

12. MowmeHT uHepuuy, ero cBoiicta. Teopema Ll Teitnepa.

13. BbIBOIX MOMEHTOB MHEPIMH CTEPIKHS, IIIITUH]IPA, IIapa.

14. Co6onnsie ocu. I'upockomn. Ipeneccus rupockona.

15. Kuneruueckass »Heprus Tejla, BpAIIAIOIIErOcs BOKPYI HEMOABM)XKHOH  OCH.
Kunerndeckas 3Heprust Npu IIOCKOM JABH)KEHUU.

16. Ipunmun otHocutenbHOCTH [aymmnes. [IpeoOpazoBanue [ammnes. Kiaccumaeckas
TeopeMa CI0KEHHs cKopocTel. THBapHaHTHOCTh 3ak0HOB HpIOTOHA B MHEPLMAIIBHBIX CUCTEMAX
oTcyera.

17. Tloctynarsl OiHmreiiHa. [IpeoOpazoBanus JlopeHna. OTHOCUTENBHOCTb TMOHSATHS
OJTHOBpPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U NPOMEXKYTKOB BpeMeHH. MHTepBanm Mexay
COOBITUSIMH.

18. PenATUBUCTCKHIA 3aKOH TPEOOpa30BaHUS CKOPOCTH. PEISTHBHCTCKUN WMMITYJIBC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKHE BBIPDAKEHUS I KUHETHMYECKOM U
MIOJIHOM dHEprun. B3auMoCBs3b MacChl ¥ SHEPTHH.

19. TlonATHe O HEMHEpPLMATbHBIX cHcTeMax oTcueTa. Cunbl uHepuuu. IlpuHimn
SKBUBAJICHTHOCTH DWHILITEHHA.

20. uddepenunanbHoe ypaBHEHHE CBOOOIHBIX T'apMOHUYECKHUX KoJeOaHMH M ero
pelieHue.

21. TlpyXuHHBIH, QU3NUYECKUN U MATEMATHUECKUNH MasiTHUKU. DHEPrUsi TApMOHUYECKOTO
OCLIWIIIATOPA.

22. CnoxeHue OIMHAKOBO HANPAaBJIEHHBIX U B3aUMHO NEPIEHANKYISIPHBIX KOJeOaHU.

23. YpaBHeHHWe 3aTyXalIuX KoieOaHWid W ero pemeHwne. [lapameTpsl 3aTyXarommx
KOJIe0aHHH.



24. YpaBHeHUE BBIHYKJICHHBIX KOJICOAHMI U €ro pelieHue. SIBjieHue pe3oHaHca.

25. Craructudeckuit u TEPMOJUHAMUYECKUI METOJIbI UCCIIeI0BAaHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JIMarpaMMax COCTOSTHHUSI.

26. UneanpHblii Ta3. JlaBneHue wuaeanpbHOro rasza. BBIBOJ OCHOBHOTO ypaBHEHUS
MoJieKysipHo-KuHeTnueckoi reopun (MKT) uneansHoro rasa.

27. Cpenusis KUHETHYECKassh DSHEPrus MOJIEKYNl UAEaIbHOT0 ra3a. MoJeKylsapHo-
KMHETUYECKOE TOJKOBAaHWE aOCONIOTHON Temmeparypbl. UUCIIO cTemneHel CBOOOIBI MOJICKYIIbI.
3aKoH paBHOMEPHOTO paclpeesieHUs] JHEPIHHU 110 CTEIIEHSIM CBOOOIBI MOJICKYIL.

28. OCHOBHOE YypaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHenue Kiameiipona-
MenneneeBa). M3omnporecchl.

29. 3akon MakcBea Ui pacrpeleieHuss MOJIEKY UIACAIBHOTO Tra3a M0 CKOPOCTIM U
SHeprusiM. XapakTepHble CKOPOCTH ABMKEHUS MOJIEKYJI HJ1eajbHOTO Trasa.

30. DkcnepuMeHTaIbHOE TMOATBEPKACHUE pacnpeneneHuss MakcBemna: onbiTel [lITepHa
u Jlammepra.

31. TlpuHnun neranbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMaHa
JUTSL pacrpeieNIeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

32. CpemHee 4YHCIO CTOJNKHOBSHHWH, CpeIHSsS JUIMHA CBOOOAHOTO TmpoOera U
3¢ (deKTUBHBIN AUaMETP MOJIEKYIL.

33. Pabora mnpu w3MeHeHHH O0bEeMa, KOJUYECTBO TEIUIOTHI, BHYTPCHHSS JHEPIHS
ujeanpHoro rasa. [leppoe Hauano TepMOIMHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJUHAMHUKH.

34. Anuabarublii npouecc, ypaBuenue [lyaccona.

35. TerutoemMKOCTh WAEATBLHOTO Ta3a WpH H30Mpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETUYECKash TEOPHUsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a MU ee
OTPAaHUYEHHOCTD.

36. Kpyrosoii mpouecc (uukn). TermoBele nBurarenu u xononuiabHble MamuHbl. KITJ]
uJeabHOM TerioBoil mamuHel. [{ukn Kapho.

37. DHTpomnus UACAIBHOTO raza MpU OOpaTUMBIX U HEOOpaTUMBIX Mpolieccax. Teopema
Hepncra. Cratuctuueckoe TOJKOBaHUE SHTPONUHU. TepMouHaMyKa HEOOPATUMBIX MPOIECCOB.

38. Dnexktpuyeckuit 3apsa U €ro CBOICTBa. 3aKOH cOXpaHEHHs 3apsifa. BzaumoneicTeue
3apsiioB. 3akoH Kymona.

39. DnexkTpocTaruyeckoe TOoJie, BEKTOp HampsbKeHHOCTU. [IpuHIMI cyneprno3uiiuu
AIIEKTPUUECKUX TOJIEH U €r0 MPUMEHEHHE JIJIsl pacueTa MoJis, CO3JJaHHOTO CHCTEMOM 3apsi/ioB.

40. IToTreHUManbHOCTh OBIEKTpHUEcKoro mois. Pabora mo mepeMelieHUIo 3apsiia B
anekTprueckoM nosie. [loTenmmanbHas 2Heprus B3aUMOICHCTBHS DJIEKTPUUECKUX 3aPsJIOB.

41. Cps3p MeXIy TMOTEHIHAJIOM M HaMpsHDKEHHOCTHIO. BhlumcieHue moTeHIMana o
HaMPSKEHHOCTH JIEKTPUIECKOTO TTOJIS.

42. TloTok BEKTOpa HAMpSHKEHHOCTH OJJIeKTpudeckoro mons. Teopema [aycca mns
AIIEKTPUUECKOTO TIOJIS B BAKyyMe.

43. Tlpumenenue Teopembl [aycca anms pacuera SNEKTPUUECKHUX TIOJIEH, CO3TaHHBIX
TOYCYHBIM 3apsIOM, PAaBHOMEPHO 3apsSHKEHHBIMH IUIOCKOCTBIO, CEepoil, HUTHIO, IHIMHIPOM,
1apoM.

44. Teopema 0 HUPKYJISALUU BEKTOpa HAPSHKEHHOCTH AeKTpudeckoro nois. [lorenman
MOJISI TOUEYHOTO 3aps/ia.

45. DIEeKTPUYEeCKUA MOMEHT JHMOJs. TOYEeYHBIA JUMONb. OJEKTPHUECKOe TOJe
TOYEYHOTO JUMOJIS U €r0 pacyeT Ha OCHOBE MPHUHIUIIA CYNEPHO3ULIUUA. DIEKTPUUECKOE T0JI€ Ha
OCH JIUTIONS U B HAINIPABJICHHUH, IEPIICHIUKYIIIPHOM K OCH JIUTIOJSI.

46. DneKTpUUYeCKHil AWUIONb B OJHOPOJHOM U HEOIHOPOIHOM DJIEKTPHUECKOM TOJE.
[ToTeHmanpHast SHEPTUS TUTIOJIA.

47. CBoOomHbIe W CBS3aHHBIE 3aps/bl. BEKTOp  AIEKTpUYECcKOro cMemieHus. Teopema
["aycca st 2eKTpUIeCcKOro MoJis B TUAJIEKTPHKE.



48. JIudnexTpuku,  TMONsSpu3alus  JUAJIEKTPUKOB.  BekTrop  MOMSpHU30BaHHOCTH.
DNeKTpUYecKoe TMOoJe€ BHYTPH JUAICKTPUKOB. JludnekTpuueckass BOCIPUUMYUBOCTD U
MPOHUIIAEMOCTb.

49. YcnoBuss ans  BEKTOpAa HANPSHKEHHOCTH — JJIEKTPHUECKOTO MO M BEKTOpa
ANIEKTPUYECKOTO CMEILIEHUs Ha TPAHUIIE JBYX JUAJIEKTPUKOB.

50. CerHerosneKTpUKH, KX CBOWCTBA. J{MANIEKTPUIECKUI THCTEPE3UC.

51. Pacnpenenenue 3apsiia B NPOBOAHMKE.  DJEKTPOCTaTUYECKas  MHAYKIIHA.
DnexTpuyeckas EMKOCTb YEAUHEHHOTO ITPOBOJIHUKA, 2-X IIPOBOAHHKOB.

52. KonpaeHcatopbl, BHUIbl KOHICHCATOPOB. OHEPrusi 3apsLKEHHOTO IMPOBOJHUKA,
KOH/JIEHCATOpa. DHEPrusl AIEKTpUIecKoro nojisi. O0bemMHasi IIIOTHOCTh YHEPTHUH.

53. DnektpoaBmwxkymas cwia. 3akoH OMa U COMPOTHUBIICHUE TPOBOAHKUKOB. 3akoH Oma B
uHTErpaigbHoi u auddepenunansHoit popmax. 3akon Oma At HEOMHOPOAHOTO YUACTKA LETH.

54. Knaccuueckue ONbITH IO OOHAPYKEHUIO U 00BSICHEHHIO MEXaHU3Ma BO3ZHUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS JJIEKTPUYECKOIO TOKA. XapaKTEpUCTHKU
AIIEKTPUYECKOTO TOKA: CHJIA TOKA U IJIOTHOCTh TOKAa. YpaBHEHHE HEIIPEPHIBHOCTH.

55. PasBerBneHHBIC AMekTpudeckue mnenu. [Ipasmna Kupxroda.

56. Momuocts Toka. 3akoH J[xoynsa-Jlenna B uHTerpanbHON U AuQdepeHnaibHOn
dbopmax.

Tumnossble 321244 N0 TUCHHUIIUHE
1. JIBuKeHre MaTepralibHOM TOYKHU 33/1aHO YpaBHEHUEM X=At+Bt?, rae A = 4 m/c, B= -0,05
M/c?. OnpeenuTh KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPHIH CKOPOCTH V TOYKH paBHA HYIIIO.
Oteert: 80 m.
2. JIBIKeHHe MaTepuabHO TOUKH 3a1aH0 ypaBHeHneM X=At+Bt% rae A = 4 m/c, B=-0,05
M/c?. OnpenenuTh YCKOPEeHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTH V TOYKH PaBHA HYIIIO.
Otser: -0,10 m/c?.
3. JluHeiHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpalllalOLIerocss AWcKa paBHa 3 M/C.
Toukwu, pacnonoxxennsie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYI0 CKOPOCTh V=2 M/C.
Onpenenuts yriaoByr CKOpoCTh BpameHus aucka. Orser: 10 pan/c.

4. Jluck Bpamaercs COrNacHO ypaBHeHHIO ¢ = A+Bt+Ct3, rme A =1pan, B=-2pan/c,
C = 0,5 pan/c®. Haiitu yrioBoe yckopeHue B MOMEHT BpeMenu t = 2 ¢. OTBeT: 6 paj/c.
S. Jluck Bpamaercst cornacHo ypaHeHmIo ¢ = A+Bt+Ct3, rme A=1pax, B=12pan/c,

Cc=-1 pa,u/c3. B kakoif MOMEHT BpeMEeHH yTJIOBasi CKOPOCTh JMcka Oyzaer paBHa Hyat0? OTBeT:
2c¢.

6. Haiitu MmoMeHT WHCPUHWHU IMOJIOTO NUJIMHAPA Maccoi 2 Kr' 1 paanycoM 5 CM OTHOCHUTEIBHO

ero ocu cummetpun. Otser: 0,005 kr-m?.

7. HaiiTu MOMEHT MHepuuM HIapa Maccod 5 Kr u paauycoM 10 c¢M OTHOCUTENIBHO OCH,

npoxosmieii uepes ero uentp macc. Orser: 0,02 Kr-m?,

8. Haiitu momeHT nHepuuu nucka Maccou 0,5 xr u paamycoMm 20 cM OTHOCUTEIBHO OCH
TIEPIEHIMKYIIAPHOM K IIIOCKOCTH MCKa U poxosieil uepes ero nenrp. Oreer: 0,01 kr-m2.

9. HaiiTu MOMEHT mHepuMU CTEp)KHS Maccod 5 Kr M AJMHOW 1,2 M OTHOCHUTENBHO OCH
TIEpPIEHINKYJIAPHOM K CTEPKHIO M ITPOXOAMIEi uepes ero cepenuny. Orer: 0,6 Kr-m2.

10. HaiiTu MOMEHT MHepUMHM CIUIONIHOIO LMJIMHApPAa Maccod 2 KT WU pajguycoM 5 cMm
OTHOCHUTENBHO ero ocu cummeTpur. Oteer: 0,025 kr-m2.

11. Haiitn MomMeHT mHepuuu crepkHs mMaccod 1,5 Kr m JMHOM 1 M OTHOCHUTENBHO OCH
TIEPIIEHIUKYJIIAPHON K CTEPKHIO M ITPOXOAsIIeii uepes ero konen. OTeer: 0,5 Kr-m2,

12. BepeBka paspeiBaeTcs mnpu INOABEIIMBaHMM K Hel Tena maccoil 36 kr. Temo kakoit
HanbOobIIeil Macchl MOKHO TIOHIMATh Ha TOH BepeBKe ¢ yckopeHneM 2 M/c2? OTBer: 30 Kr.
13. Teno cockab3bIBaET MO IaJAKON MOBEPXHOCTH, cocTaBistomen yroi 30° ¢ TOpu30HTOM.

Haiitu yckopenue tena. OtBer: 5 m/c2,



14. C Kakoll MUHUMAJIbHOW TOPU30HTAIBHOW CHJIOW HYKHO MPHXKMMATh TEJIO Maccoi 2 Kr K
BEPTUKAJIBHON cTeHe, yToObl oHO He ymano? KoahduiueHT TpeHus Mexay MOBEPXHOCTHIO
creHbl U TesioM paseH 0,2. Oreer: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 c. HailTu cuity conpoTHBIIEHHS BO3AyXa,
cuntas ee nocrogsaaon. Orser: 0,25 H.
16. MaxoBuk B BHAE HWIMHIApa Maccod 5 kr u paauycomM 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpaIlleHUs JOCTHT 4acToThl 10 06/c. HaliTh MOMEHT cwil, ACHCTBYIONIUX HA
maxoBuk. Oter: 1,57 H-m.

17. Tonkuit oqHOPOHBIN cTepKeHb JIMHON S0 cM u maccor 400 r Bpamiaercsi ¢ yriioBbIM
yckopeHHeM 3 pazm/c? OKONO OCH, HPOXOJANIeH MNeprneHIUKyISpHO CTEPKHIO depe3 ero
cepenuny. Onpenenutsh Bpamaromuii MomeHT. OrBet: 25 MH M.

18. [Tyns netut co ckopocteio 800 M/C, Bpamasich OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
00/c. IlpuHuMas mymo 3a IIMHIPHK AMAMETpoM 8 MM, ONpeNeuTh KaKyro JOJIF0 KUHETHYECKOM
SHEPTHU TeJla COCTABIISIET KUHeTnIecKast sHeprus BpameHus. Oreer: 0,44 %.

19. [Tox nmelicTBHEM MOCTOSIHHOW CHJIBI BaroHETKa MmpuooOpesna ckopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciiu Macca Baronetku pasHa 400 kr. OtBet: 800 k.
20. Manenbkuii mapuk maccoit 100 r nBHXKETCS B TOPU3OHTAJIbHOW IIOCKOCTH HA HUTH

mmHoit 40 cm. Kakyro paboTy HY»KHO COBEpLINTBH, YTOOBI YBEJIUYMUTH YIJOBYIO CKOPOCTH
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 k.

21. OnpenenmTh JTMHEHHYI0 CKOPOCTh IIEHTpa TOJIOr0 IWIMHAPA, CKATUBILIETOCS 0€3 CKOJIBKEHUS C
HAaKJIOHHOM IIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/C.
22. OgHOpOAHBIM IWIMHAP KaTUTCS 0e3 NPOCKAIb3bIBAaHUS 1O TOPU3OHTAIBHOU

IIOBEPXHOCTH CO CKOPOCThbIO 2 M/c. Ha Kakyro BBICOTY OH CMOKET IOJHATBHCS 110 HAKJIOHHOH
mwiockoctu? Oteet: 0,3 m.

23. Cuapsig macesl 50 Kr, JeTsmuil ropu3oHTalbHO co ckopocThio 800 M/c, momaaaer B
wiathopMy € MECKOM M 3acTpeBaeT B HeM. HaliTu ckopocTk 1uiartopmbl mocie MOMagaHus
CHapsa, eciu ee macca 16 1. OTBet: 2,5 M/c.

24, [To ropu30oHTANBHBIM penbcaM co cKopocThio 20 kM/4 aBukeTcs miardgopma maccesl 200
kr. Ha Hee BepTuKanbHO majaeT kameHb Macchl 50 Kr u ABWXKeTcs BMecTe ¢ miaatdopmoil. C
KaKOH CKOPOCTBIO ITOCIIe 3TOTo JABMXeTcs miardopma? OTBer: 16 kM/4.

25. [Tnardpopma B Buae nucka maccoil 4 kr u paaumycoMm 12 cMm Bpamiaercs Mo MHEPLHU
BOKPYI' BEPTHUKaJIbHOW ocH. BO CKOIBKO pa3 yMEHBIIMTCS 4acTOTa BpallleHUs, €CIU Ha Hee
HOJIOXKHTH KOJIbLIO0 Maccolt 1 xr u paguycom 10 em? OtBert: 1,35.

26. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = AcO0S(wt+@o), rae A=3 cMm,
a ® = 2 ¢, Haiitu MakcuMasbHyI0 CKOpPOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIraeT rapMOHHYECKHE KOJeOaHus 1Mo 3akoHy X = Ac0S(wt+@o), riae A=5 cm,
a o = 2 ¢!, Haiitu makcumanbHoe yckopenue Touku. Oteer: 20 em/c?.

28.  Haiitm mnepuwon konebaHUl (U3NYECKOTO MAATHUKA, TPEACTABISIONIETO COO0M

OJTHOPOJHBIM CTepKEeHb JUIMHOM 60 cM, Bpalmarouuiics BOKPYT TOPU3OHTAIBHOW OCH,
NIPOXOJAICH Yepe3 OfuH U3 ero KoHios. Oreer: 1,26 c.

29.  Haiitm mnepuoj KonebaHuil (U3NUECKOTO MAATHUKA, MPEACTABISIONIETO COO0M
OJHOPOJHBIN JuCK paanycoM 30 cM, BpallArOIIMIICs BOKPYT TOPU30HTAIBHON OCH, IPOXOIAIIEN
yepe3 kpait aucka. Orser: 1,33 c.

30. baton BMectumocThro 20 J1 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 T moa aaBiIeHUEM
1,3 MIla. Onpenenuts Temrneparypy rasa. Orser: 275 K.

31. Kakoii 00beM 3aHMMaET HcaTbHBIN Ta3, CoAepKaluii | KMOJIb BEeleCTBa MPHU JTaBICHUH
1 MIla u Temneparype 400 K? Otser: 3,3 m3.

32. bamton BMecTrMOCTBRIO 12 1 comepKUT yrieKucaslid ra3. [laBinenune rasa paBao 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amnone. Orser: 212 r.

33. B Gammone BmecTuMocThIO 25 11 Haxonutces Bogopoa mpu temmeparype 290 K. Tlocme

TOTO KaK 4YacThb BOJOPOJA M3pacxo/l0Balid, JaBjieHuWe B OauioHe noHusmiock Ha 0,4 Mlla.
Onpenenuts Maccy U3pacxoJoBaHHOTO Bojopoaa. Orser: 8,3 r.



34. B Gannmone comepxutcs raz mpu temreparype 100 °C. o kakoit Temmepatypsl (B °C)
HY>KHO HarpeTh ra3, 4ToObl €ro JIaBjIeHue YBEIUYHIOoCh B ABa pa3a? Orset: 473 °C.

35. Kakoe xonu4ecTBO TEIIOTHI MOTpedyeTcs, yToOsl HarpeTh 1 mMoib a3zora Ha 300 K npu
noctossHHOM 00beMe? OTBeT: 6,23 Kk/Ix.

36. Ha ckonbko wu3MeHWIach BHYTPEHHsISI DHEpPrus. BOASHOIO Iapa, €CIM MpHU  €ero
1300apuYeCKOM CKATUM BHELIHUE CUJIbI coBepuIuind padoTy paBHyro 10 k/[x? OtBer: 30 k/l:k.
37. [Tpu xaKoM naBIEHUHN MPOUCXOAUIIO U300apHOE pACHIMPEHUE a30Ta, €CIIU Ha yBEJIUYCHHE
ero oorema Ha 12 i1 6110 3aTpadyeHo KoimdecTBoO TerioThl paBHoe 21 k/Ix? OTBet: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTh ObLIO 3aTpaueHO Ha HarpeB Ielius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? OrBer: 12 k/:k.

39. Kakoe komu4ecTBO TEIJIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 Mok Bomopoaa Ha 100 K
IIpU NOCTOSIHHOM JaBineHun? Orset: 23,3 k.

40. ITpu m30xopHOM HarpeBe 1 Mo renus TeMiieparypa yBenuuuBaeTcsl B 3 pasza. Haiitu
npuparienue surpormn. OrBet: 13,7 JIx/K.

41. Haiitu paccTosiHue MEXIY IBYMS TOUYCUHBIMH SJICKTPUUECKUMHU 3apsSIaMH, €CIH U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOT0 paccTossHUS Ha 50 cM cuiia B3auMOJIEHCTBUS YBEIMYMUBACTCSA B 2
paza. OTBet: 1,7 m.

42. Ha merammueckoi chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTo MoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsbl.
Ortger: 0.

43. Ha merammueckoit chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh £ 3JIEKTPOCTAaTHYECKOTro MoJisi Ha moBepxHOCcTH cheprl. OTBeT: 800 B/M.

44. Ha merammueckoit chepe pamguycom 15 cm Haxomutes 3apsn Q = 2 uKin. Onpenenuthb
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOTO MOJIs Ha paccTostHuu I = 20 cM OT meHTpa cepsbl.
OtBet: 450 B/m.

45, Metammdeckuii map paguycom 5 cMm Hecet 3apsia Q = 10 aKin. Onpenenuts moTeHnuan @
AIIEKTPOCTATUYECKOTO OISl Ha moBepxHocTH 1mapa. Orser: 1800 B.

46. JIBe KOHLIEHTPUYECKHE METANINYECKUE 3apsukeHHbIe ceprl paguycamu R1 =6 cm u Rz = 10
cM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn un Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E oS
B TOYKE, OTCTOSIIEH OT ieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBer: 0.

47. DnexTpuyeckoe TIO0JIe CO3/1aHO JBYMs OECKOHEUHBIMH MapajUlebHBIMU IJIACTUHAMH,
HECYIIUMH DaBHOMEPHO paclpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpsbkeHHocTh E nmons mexay minactunamu. OrBer: 0.

48. DnexTpuyeckoe IO0JIe CO3/1aHO JBYMs OECKOHEUHBIMH MapajUlebHBIMU IJIACTUHAMH,
HECYIIUMH DaBHOMEPHO pacHpeleieHHblii mo miomanu 3apsaa [ =1 aKn/m2 Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OTBer: 113 B/m.

49. TloTeHUHMaN YIEKTPUIECKOTO TIONs, CO3aBAEMOT0 CHCTEMOI 3apsoB, UMeeT Bui ¢ = a(X’-
y?), rae a=1B/M? HaiiTu MOIyTh HANPSKEHHOCTH »>JIEKTPUYECKOTO MO B TOUKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYyIIIUTh C TOYHOCTBIO 10
nByx mudp mocne 3amnsroil. [OTBer: 2,24 B/m.

50. JiBa toueunsix 3apsma +7,5 HKn u —14,7 uKn pacnonoxensr Ha pacctosHuu 5 cM. Haiftn
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEpPBOTO
u 4 cM oT BTOporo 3apsaa. Oreer: 112 kB/m.

51. OmpenenuTh HAMPSHKEHHOCTh AJIEKTPUYECKOTO TIOJsA B TOYKE, PACIOJNOXEHHOW BIOJb
npsamoit, coenunstomeit 3apanel +10 HKin u +8 HKn u naxonsueiics Ha paccrogHauun 12 cm ot
nepBoro u 8 cM oT BTOpOro 3apsiia. Paccrosuue mexay 3apsaaamu 20 cm. Oret: 5000 B/m.

52. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOMATCS OJMHAKOBBIE MOJIOKUTEIBHBIC 3aPsIbl
2 uKn. OnpenenuTh HaPSHKEHHOCTD AIEKTPHUECKOTO TOJIs B IeHTpe kKBaapaTa. Oreer: 0.



53. Paccrosiaue | mexny 3apsimamu Q==2 uKn nmumosns paHo 10 cM. Haiitu nmoteHnman ¢ most
CO3JIaHHOT'O JMIIONIEM B TOUKE, yAaJleHHON Ha =10 cM Kak OT MepBOTo, TaK U OT BTOPOTO 3apsia.
Ortgert: 0.

54. Jlunonb C 3JIEKTpUYECKUM MOMEHTOM p =75 nKmn'm cBoOOIHO ycTaHaBnUBaeTcs B
OJTHOPOJHOM DJIEKTPUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty A4,
HE00XOIMMYIO JUIS TOTO, YTOOBI HOBEPHYTH JTUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.

55. Ompenenuth, TpU KakOW HANPsHDKEHHOCTH E  CpPeIHEr0 MAaKpOCKONMHYECKOTOo TMOJisi B
JMBIEKTpHKE (6=3) MOIAPU30BAHHOCTD P JNOCTHTHET 3HaueHus, paBHoro 200 MxKi/m?. OTBert:
11,3 MB/m.

56. Haiitu paauyc BHeNIHEH oOkiIanku R, BO3ayiHOTO cheprueckoro KoHASHCATOpa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHEH 00knaaku Ry = 2 cm. OTBeT: 4,5 cM.

57. Hatitu pammyc Ri BHyTpeHHeW OOKIaakd Cc(HEepUYECKOro KOHJIEHCATOpa EMKOCThIO
C = 3,3 nd, ecnu paguyc BHemHeH Rz = 3 CM, ausnextpuk — mapadus (¢ = 2)? OrTBeT: 1 cMm.

58. Onpenenuts 3IEKTPOEMKOCTh IHIMHAPUYECKOTO BO3AYLIHOTO KOHJEHCATOpa JJIMHON
| =10 cm, ¢ pamuycamu o6kimanok R1 =1 cm u R2 = 2 cm. OtBet: 8 nd.

59. Tpu oaMHAKOBBIX KOHJAEHCATOpA COEIMHEHBI MocienoBaTenbHO. EMKOCTh Takoil OGaTtapeu
C =100 n¢. OmpenenuTb €MKOCTh OaTaper KOHJEHCATOPOB, MOCIE TOrO, KaKk OAMH W3 HUX
3anonaHwin napadunom (e = 2). OrBer: 120 nd.

60. ITnockuit Bo3mymHbIH KOHAEHcATop AnmekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocie oTKiIOYEHHS OT HMCTOYHMKA TOKAa pPACCTOSHUE MEXKIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpeaenuts padoTy A BHEIIHUX CHII MO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:k.

61. Cwia Toka B MPOBOJHUKE M3MCHSICTCS CO BPEMEHEM TI0 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsa (, mpoTekaroliuii yepe3 IONEepeyHOe CEeuyeHUuEe IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki1.

62. AxkymynsTop ¢ BHyTpeHHHM conpotuBieHreM 0,080M npu Toke 4A oTHAaeT BO BHEUTHIOIO
nenb 8BT. Kakyio MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tipu Toke 6A? OTBet: 11 BT.

63. K ucrounnky toka ¢ 3JIC [1=1,5 B nmpucoeauanmm katymky ¢ conpotuicarnemM R=0,1 Owm.
AmMriepMeTp mokaszan cuiny Toka, paBHyro 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIe0BATENbHO €elle OJMH UCTOYHUK TOKa ¢ Takoil ke DJ[C, To cuna Toka | B TO# ke KaTymike
okaszanach paBHOM 0,4 A. OnpenenuTs BHYTPEHHEE CONMPOTUBIIEHHUE MEPBOTO MCTOUYHHMKA TOKA.
OtBet: 2,9 OMm.

64. Ilpu cune Toka |1=3 A BO BHEIIHEH LIENU aKKYMYJIATOpPA BBIAENAETCS MOIIHOCTE P1=18 BT,
npu cunie Toka l2=1A - cootBercTBeHHO P>=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
Oarapeun. OrBet: 20 Om.

65. [lmoTHOCT, TOKa B MEOHOM TMPOBOAHHMKE paBHa 2 A/Mm°. HallTu HampsKeHHOCTh

ANIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe cornpoTuBieHue meau 17 HOM'M. OTBet:
34 mB/m.
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4.2. IIpome:kyTouHas arrectauus B gopme 3xk3amena (2 cemectp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETeHLIU U Coaepxanue KOMIETEHIH I
OIIK-1 CrniocobeH npuMeHATh (yHJaMEeHTaJIbHbIE 3HAHHSI, TOJYYEHHbIE B 00JIaCTH

MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAayK, M UCIIOJIb30BaTh UX B
npodeccrnoHaNbHOMN eI TEeNbHOCTH




OIIK-1.1. Ilpumensier ¢pyHIaMEHTAIbHBIE 3HAaHUS B 00JaCTH MaTeMaTUYeCcKNX HayK B
po¢eCCHOHATILHOMN 1€ATEIbHOCTH

Tunoseie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. BexTop MarHuTHOM MHIYKIMHU. MarHUTHOE MOJI€ PABHOMEPHO JBMXKYILErOCs 3apsijia.
3akoH buo-Casapa-Jlamnnaca.

2. Ilpumenenue 3akoHa buo-Caapa-Jlamnaca st pacdeTa MarHUTHOTO TOJISI IPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

3. JlelicTBHe MarHMUTHOTO Ha ABMKYyImiics 3apsa. Cuna Jlopenna. Dddexr Xomna.

4. BzaumojeiicTBHE MTPOBOJHUKOB C TOKOM. 3aKOH Amrepa.

5. Teopema o HuUpPKy/ISIIMK BEKTOPa UHAYKIIMHA MAarHUTHOTO I10JIs1. 3aKOH IOJIHOTO TOKA.

6. IIpumeHeHHe 3akOoHa IOJHOIO TOKa JUIsl pacuéTa MarHUTHOTIO IOJS COJEHOMJA,
TOPOUJAIBHON KaTyIIKH.

7. Tlorox BekTOpa MarHMUTHOM mHAyKuuu. Teopema I'aycca i BeKTOpa HMHAYKLIUH
MarHuTHOTO nosisd. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJIHOM MarHUTHOM IOJIE.

8. Pabora no nepemenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM I1OJI€.

9. SBnenue JIEKTPOMArHUTHOMN MHIYKIUU. OnbIThI Qapanes. 3aKoH
IEKTpOMarHUTHOM MHAyKuMH. [IpaBuno JleHna. DnexTpoaBmkyiias cuina MHAYKUUU. [TomHeii
MarHuTHbI NOoToK. Toku @yxko.

10. SBnenune camounaykumu. MuayktuBHOcTh. DJIC camomHayKuuu. MHIYKTHBHOCTH
COJICHOH 1.

11. B3aumHas wuHIyKnMs. B3anMHas MHIYKTUBHOCTb. ODHEpPrus KOHTYpa C TOKOM.
IInoTHOCTH dHEprUM.

12. V3meHeHue cuiabl TOKa IMpU Pa3MbIKaHMM/3aMBIKAHUW II€NH, COJepXKaliei
UHAYKTUBHOCTD.

13. HamarnmuenHocts. TokuM HamarHu4uMBaHUs. BeKTOop HampsyKeHHOCTH MarHUTHOIO
nojisi. Teopema o UPKYJIALKMK BEKTOpA HANPSYKEHHOCTU MarHUTHOTO MOJIS.

14. JluBepreHuuss M poTOp BEKTOpa MHAYKIMM MarHuTHoro mois. Buxpesoe
AIIEKTPUYECKOE T0JIE, TOK CMEIICHUSI. DIEKTPOMarHUTHOE TOJI€.

15. VYcnoBus A BEKTOPOB MHAYKLUUHU U HAMPSDKEHHOCTH MarHUTHOTO MOJISl HA FpaHUIle
JIBYX MarHeTHKOB.

16. [ua-, mapa-, peppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHKH.

17. YpaBHenue MakcBemia i 3JIEKTPOMarHUTHOTO TOJsE B MHTErPajbHOW U
muddepeHnnaIbHOR Gopmax.

18. MuddepennnanpHoe ypaBHEHHE SJICKTPOMArHUTHBIX KOJE€OaHWH, €ro pelieHue.
Bunsl konebanuil 1 uX XapaKTepUCTUKH.

19. VYpaBHeHHWE BBHIHYXICHHBIX KojeOaHui. Pe3onanc TokoB u HampspkeHu. [loHsATHE O
IIEPEMEHHOM TOKE.

20. PacmpocTtpanenne BOJH B ympyroil cpeae. IIpomonpHbIE W TONEpPEYHBIE BOJHBI.
VYpaBHeHue IUIOCKOM U cepuueckoil rapmMoHmdeckux BoyiH. Pas3oBas ckopocTb. BomHoBoe
ypaBHeHUe. DHeprus BoiHbl. [IpuHimn cynepno3unuu BoiaH. CTosiune BOJTHBI.

21. BonHoBoe ypaBHEHHME Ui AIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
AJIEKTPOMAarHUTHBIX ~ BOJH. OHEPrUs DJIEKTPOMAarHUTHBIX BOJH. Bekrop IloiHTHHTA.
M HTEHCUBHOCTbH BOJIH.

22. BpemeHHass W TIPOCTpAaHCTBEHHas KOTepeHTHOCTH. CTemeHb KOTepPEeHTHOCTH.
Wntepdepennus nyx BonH. UnTepdepenus ceera. [llupuna narepdepeHIIMOHHOM MOJIOCH.

23. CnocoOsr HaOmromeHusi uwHTepdepeHnnu cBeta. JlByxiydeBas wHTepdepeHIusI.
Wutepdepenist B TOHKHMX IUIeHKaX. [lolockl paBHOrO HAKJIOHA M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

24. Jludpakuus csera. [Ipunmun Itoiirenca-®Openerns.

25. Meton 30 ®penens. udpaxmuss DpeHens Ha KpyIJIOM OTBEPCTHH. 30HHAs



IIJIACTUHKA.

26. Jludppakuus @paynrodepa Ha eI 1 MHOTHX IIeisix. /udpakunonnas pemerka.

27. Iubpakuuss Ha TpoCTpaHCTBeHHOM pemietke. Dopmyna Bynbeda-bparros.
Paspemaromnias cnocoOHOCT ONTUYECKUX TPUOOPOB.

28. EcrecTBeHHBI W TOJSIPU30BAaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJSPU3ALNH
CBeTA.

29. Tlonspuzaius npu OTpakeHUU U MpesiomiieHnu. 3akoH bprocrepa.

30. PacnpocTpaHeHue cBeTa B MOMIOMIAIINX cpenax. 3akoH byrepa. Jlucrepcus ceera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

31. TemnoBoe W3IyuYeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHHS.
I'unore3a [1nanka. @OTOHBI.

32. KopmyckynsipHO-BOJIHOBOH jayanu3M cBeTa M Marepuu. l[umoresa xae bpoiins.
Hexkoropsie cBoiicTBa BoJH 1¢ bpos.

33. DKCIeprMEHTAIbHOE TOATBEP)K/ICHHE KBAHTOBBIX CBOWCTB CBeTa: BHEIIHUM
dotorddext: addexr Komnrona.

34. BonHoBble cBoiicTBa MuUKpodacTHi. Jludpakuusi dIEKTPOHOB. [IpuHDHn
HeonpeneaeHHoCcTH [ eizenOepra.

35. BonHoBas ¢yHKuus u ee Gpusnueckuil cMpicia. HopMupoOBKa, CTaHIApTHBIC YCIOBHSL.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

36. KBanroBble ypaBHeHHs IBWkeHHUs (oOmiee ypaBHenue lllpenunrepa, ypaBHeHUE
[penunrepa asi CTAlIMOHAPHBIX COCTOSTHUM).

37. Yactuma B OJHOMEpPHOW TPSMOYTOJBHOW TOTCHLIUAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxokaeHue yacTHIbl CKBO3b MOTEHIMANIBHBIN Oapbep. JlMHeHHbIN
rapMOHUYECKUI OCLUILIATOP.

38. DHepreTuveckre 30HBI B KPUCTAJUIaX B MPHOIMKEHUU CUIIBHOW CBS3H. MeTabl,
MOJIyIPOBOIHUKU U AUDJIEKTPUKHU 10 30HHOW TEOPHUH.

39. CobcTBeHHas U MPUMECHAS POBOUMOCTD MOIYIPOBOAHUKOB. DOTONPOBOIUMOCTD
MOJTyIPOBOJIHUKOB.

40. KoHTakT AByX METaJUIOB IO 30HHOW Teopuu. TepMoaneKkTpuyeckue sIBICHHUS U HX
IIPUMEHEHUE.

41. BeimpsmieHHE NEPEMEHHOTO TOKAa Ha KOHTAKTe METaJUI-TIOTYIPOBOAHHUK.

42. KOHTAaKT 3IIEKTPOHHOTO U JBIPOYHOTO MOITYTIPOBOTHUKOB. TpaH3UCTOPEI.

43. Atom Pesepdopna-bopa. DHepretuueckue ypoBHU. ATOM BOIOpOJa B KBAaHTOBOM
MEXaHUKe.

44, KBaHTOBBIE uucia 3eKTpoHa B arome. CnuH snekrpoHa. CHMH MHUKPOYACTHIL.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3JIEKTPOHOB IO JHEPreTHYECKUM
ypOBHsM B aromax. Ilepuonndeckas cucrema 3eMeHTOB.

45. Tlonatue oO KBAHTOBBIX crarucTukax boze-OinHmrelina u  ®epmu-/lupaka.
BrIpo:KA€HHBIN 2JIEKTPOHHBIN I'a3 B METaJIaX.

46. Pasmep, cocTtaB u 3apsi1 aTOMHOTO siapa. JlepekT Macchl u dHeprus cBsi3u sapa. CriiuH
A]lpa U €r0 MarHUTHBIA MOMEHT. SnepHble cuibl. Moaenu sapa.

47. 3akoHOMEpHOCTH 0- U B-pacnanoB. HeliTpuHo. y-U3TyyeHNe U €ro CBOMCTBA.

48. SlnepHble  peakiuM. OHepreTMueckas cxema  sJepHbIXx  peakuuil.  Ilytm
MCIIOJIb30BaHUS SIIE€PHON IHEPTHH.

49. OOmue cBoiicTBa 31eMeHTapHBIX yacTull. Knaccudukaus sneMeHTapHbIX YacTHIL.
Yactuupl u  aHTHvactuibl. CulIbHOE, 3JIEKTPOMAarHUTHOE, cJlad0€ U TPaBUTALMOHHOE
B3aMMOJIECUCTBHS.

TumoBbIe 320244 0 JUCHUILIHHE
1. Tlo npsmoMy O€CKOHEYHO [UIMHHOMY TMPOBOAHUKY TeueT Tok 50 A. OmnpenenuTtsb
MarHUTHYIO WHAYKIHIO B TOYKE, YJAJICHHON Ha paccTosHuE 5 cM OT mpoBojaHuka. OTBeT:
200 Mk T



2. Yemy paBeH paauyc TOHKOTO KOJIbIIa, IO KOTOpOoMYy TedeT TOK 30 A, ecii HampssKeHHOCTh
MarHuTHOTO MOJIA B IIEHTpe Kosblia paBHa 2 A/mM? OTBeT: 7,5 M.

3. Kakoii Tok Teder o npsMoMy O€CKOHEYHO JJTMHHOMY ITPOBOJIHUKY, €CJIM Ha paccTostHun 10
CM OT Hero marHuTHas uHaykuus pasHa 20 MxTn? OtBer: 10A.

4, Kaxoit Tok uer no ToHkoMy KoJibily paauyca 10 cM, eciii HHAYKIUS MarHUTHOTO TOJISl B
ueHTpe konbla paBHa 100 MxTn? Orser: 16 A.

5. JlBa InIMHHBIX NapajuleIbHBIX IPOBOJA HAXOIATCS HA paccTOSHUUM I=5CM OIUMH OT
npyroro. [To mpoBoamM TEKyT B MMPOTHUBOIOJIOKHBIX HAMPaBICHUSIX ofuHakoBbie Toku | =10 A
Kaxablid. HaliTu HanpsokeHHOCTs H MarHMTHOTO mosist B TOYKE, HAaXOJALIEHCs HAa pacCTOSHUU
r1 =2 cm ot ogHOrO U 2 = 3 ¢M 0T Apyroro nposoaa. Oreer: 132 A/m.

6. OnpenenuTh WHIYKIIMIO MAarHUTHOTO TIOJSI HA OCH JUTMHHOTO COJICHOM[IA, COJCPIKAIIETO
n = 20 BuTtkoB/cM nipu cuie Toka | = 10 A. OrBet: 0,025 Ta.

7. CKOJIBKO BUTKOB Ha €IWHHMILY JJIWHBI COJACPKHUT JUIMHHBIA COJICHOWJ MPU CHJIE TOKa
| =0,5 A, ecitn HanpsKEHHOCTH NOJIs Ha ocH conenouaa H = 300 A/m. Oteer: 600 M.

8. Onpenenuth HANPSHKCHHOCTh MAarHUTHOTO TIOJII HA OCH JUIMHHOTO  COJICHOWJA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

9. BbruucnuTh HUPKYISIMIO BEKTOpA HAMPSHKEHHOCTH BAOJb KOHTYpPa, OXBAThIBAIOIIETO

Toku 11=10A, 1=15A, Texkymue B OJHOM HampaBieHuH, U Tok |3=20A, Tekymumii B
IPOTHBOIOJIOXKHOM HarnpasieHuH. OTBeT: 5 A.

10. IIpsimoit mpoBoj, MO KOTOpoMy TedeT ToK 1=1 KA, pacnojokeH B 0JJHOPOJHOM MarHUTHOM
1ojie MEepHeHIUKYIApHO JuHUAM UHAyKouu. C kakoil cuioit F neiicTByer mosie Ha OTpe3oK
npoBoa juuHol 1=1 M eciu MarauuTHas uHaykuus B pasaa 1 Tn? Orser: 1000 H.

11. IIpsimoit mpoBox, mo koropomy Teder Tok 1=100 A, pacmonokeH B OIHOPOTHOM
MarHuTHOM ToJie o1 yriioM 60° k muHusAM MarauTHOM uHaykiuu. C kakou cuiioit F aeiictByer
1oJIe Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHutHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

12. Pamka rajgpBaHOMeTpa JIHHOW a=4 cM u mmpunoi b = 1,5¢cmM, comepxkamas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHUTHOM moiie ¢ uaykuued B=0,1 Tn. Ilnockocts pamku
napajuleibHa JUHUAM MHAYKIUU. HaliTh MexaHn4yeckuii MOMEHT M, NEUCTBYIOIMI HA PaMKYy,
Korja 1mo BUTKY TeueT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

13. HampspkenHocT H MarHuTHOro Moyt B ILEHTpe KpyroBoil BuUTKa paBHa 200 A/m.
MarHuTHBI MOMEHT p,, BUTKa paBeH 1 A m? Berancnuts paguyc R Butka. OTBeT: 9,27 cm.

14. Beruucnuth paauyc R a1yru okpyKHOCTH, KOTOPYIO OIHUCHIBAET IPOTOH B MArHUTHOM I10JI€ C
uHaykuuen B = 15 mTn, eciiu ckopocTh v mpoToHa paBHa 2 Mwm/c. OtBeTt: 1,38 m.

15. JIBykpaTHO MOHM3UPOBAHHBIM aToM Trenus (Q@-4acTuiia) MABMXKETCS B OJHOPOAHOM
MarHuTHOM noJje HanpsbkeHHOocThio H = 100 kA/M no okpyxHocTH paguycoMm R = 10 cm. Haittu
cKopocTh U a-uactuilsl. OrBet: 0,61 MMm/c.

16. Ha snexTpoH, ABWXKYILIMICA B OJHOPOJHOM MarHUTHOM mnosie uHaykiued B =2 Tn co
ckopocThio v =107 m/c neifctByer cuna F=1,6 nH. Haiitu yrom Mexay HampaBleHUSIMH
CKOpPOCTH M MarHuTHOM uHAykuuu. Oreer: 30°.

17. llenb cocTOMT W3 MOCIENOBATENIbHO COEOUHEHHBIX corpoTuBieHus R =1 OwM, karymku
uHayKTUBHOCTH L = 1 T'H, ncrounnka Toka u kimoda. Kimou 3amkHyT. Yepes kakoe BpeMms mociie
pa3MbIKaHMs KJIFO4Ya CUjla TOKA B IIeNW yMeHbInTeA B 2 pa3a? Orser: 0,693 c.

18. llemp COCTOMT W3 TOCIIEAOBAaTEIbHO COEAMHEHHBIX  CONPOTHBIICHUS, KaTYIIKH
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3amMkHyT. Uepes t = 0,5 ¢ nocne pa3mplkaHus
KJIOoYa cuja TOKa B LEmuM yMeHbuwiack 3 pasza. Onpenenuth compotuBiieHue R, ecnu
uHIyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.



19. BpMMCIWUTE PHEPTUIO MArHUTHOTO TOJISA cosieHounaa, coaepskamero N = 1000 BuTKOB

npoBoaa, npu cuie Toka | =1 A, ecnm MarHUTHBIA NOTOK Yepe3 €ro IONEPEYHOE CEUEHUE
® =0,1 mB0. OTBeT: 0,05 JI:k.
20. Halitu MHAYKTMBHOCTH IIPOBOIAILLEIO KOHTYpA, €CIM MAarHUTHBIM IIOTOK 4Yepe3 HEro

yBenuunBaetrcs Ha 0,02 BO B pesynbraTe m3MeHeHUs Toka B KoHType ¢ 4 A 1o 8 A. OTBert:
5 mI'H.

21. Ha myTu CBETOBOW BOJIHBI, WAYIIEH B BO31yXe, MOCTABWIM CTEKISIHHYIO IUIACTUHKY
(mokazarenp mpejomiieHUs cTekiaa paBeH 1,5) tommmHo 1 mm. Ha ckoibKO H3MEHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJHA NAJaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.

22. Haiitu Bce mnmmubl BonmH Buammoro cera (ot 0,76 mo 0,38 mMxMm), KOTOpbIe OymyT
MaKCHMaJbHO YCUJICHBI MPU ONTUYECKOW Pa3HOCTH XO0Jla UHTEePPEpUPYIOIIUX BOJIH, paBHOH 1
MKM. OTBeT: 0,5 MKM.

23. Paccrosinne d Mmexxay aByms miessiMu B onibite FOHra paBHo 1MM, paccrosinue | ot meneit
10 3kpana 3 M. OnpenenuTs IIMHY BOJTHBI A, UCITYCKa€MON MCTOYHUKOM MOHOXPOMATHYECKOTO
CBeTa, eCliu mupuHa b uHTepdepeHIIMOHHBIX MOJI0C Ha 9KpaHe paBHa 1,5 mm. OTBet: 0,5 MKM.
24, Ha mpbuibnyto mienky (N = 1,3), Haxondiyrocsi B BO3/yX€, MaJaeT HOPMaJbHO ITy4OK
aydeit 6enoro cera. [Ipu kakoit HauMeHbIIeH TomuHe 0 UIEHKH OTPaKEHHBIH CBET C [UIMHON
BoiHBI A = 0,55 MKM oOKa)keTcsi MaKCHUMalbHO YCWUJICHHBIM B pe3yjbTare HHTepdepeHuuu?
OtBet: 0,1 MKM.

25. Paccrosnue Arz,1 Mexy BTOPBIM U NIEPBBIM TEMHBIM KoJibllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO 1 mMM. Ompenenuts paccTosHue Arip9 MEXAY JIECSITHIM U JCBSTHIM KOJIBLAMH.
Oteer: 0,39 MmM.

26. Ha mens mupunoit ¢=0,05 MM mamaer HOpMaJIbHO MOHOXpomartuueckuii cer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi ¢ Mexay IepBOHAYaIbHBIM HAMPABICHUEM Iy4Ka CBETa U
HaIPaBJIEHUEM Ha YETBEPTYIO TEMHYIO TU(pakIMOHHYIO0 nojocy. OtBer: 2,75°.

217. CKONBKO INTPUXOB HA KAXKIBIM MUJUTUMETP COACPKUT MUGPAKIMOHHAA PEUIeTKa, eCIH
npu HaONIOJEHHMH B MOHOXpOMaTHyeckoM cBere (A=0,0MKM) MakCUMyM IATOTO TOpSIKa
OTKJIOHEH Ha yroa ¢=18°? Orser: 100.

28. Judpaxknuonnas pemierka cogepxkuT N =200 mrpuxoB Ha Imm. Ha pemerky manaer
HOpMaJIbHO MOHOXpoMaTHueckuil cset (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbILIEro MOpsIKa
naet ota pemerka? OrBer: 8.

29. CKOJIBKO IITPUXOB Ha KaKIBIH MUJTUMETP COJACPKHUT NU(PAKIMOHHAS peIIeTKa, eclin
npu HaOMIOJeHUM B MOHOXpoMatudeckoMm cBere (A = 0,6 MKM) MakCHMyM TPEThEro MOpPSIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

30.  IIy4ok ecTecTBEHHOrO CBETa, WAYIIUI B BOJE, OTPAKACTCS OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). [Ipu kakom yriie mageHus o (B rpagycax) OTpaXCHHBIH CBET
HOIHOCTBIO MosApu3oBan? OTeer: 61,2°,

31.  VYron Bprocrepa osp pu MaieHWH CBETa M3 BO3/yXa Ha KPUCTAII KAMEHHOM CONM paBeH
p

57°. Onpenenuth CKOPOCTh CBETa B 3TOM Kpucrtasuie. OrBer: 194 Mm/c.

32.  IlpemenbHBIA Yrol 0 TOJHOTO OTPaXEHHS Iydka CBETa Ha TPAHUIE KHUAKOCTH C

BO31yxoM paBeH 43°. Omnpenenuth yron bproctepa agp, (B rpamycax) aias maaeHds Jyda W3
BO3/[yXa Ha MOBEPXHOCTh ATOU ®KUAKOCTU. OTBer: =55°45",

33. VYron Mexay TIaBHBIMH TIJIOCKOCTSIMHU TIOJISIpU3aTOpa W aHaiau3atopa cocrtasiser 30°.
Onpenenuth WU3MEHEHHE WHTCHCUBHOCTH MPOIIEIIIET0 Yepe3 HUX CBETa, €CIU Yroll MEexay
TJIABHBIMH TUIOCKOCTSIMH TTOJISIPU3aTOPa U aHaIU3aTopa u3MeHuscs 10 45°. Oreser: 1,5.

34. Crenenp nonspuzanuu P yacTuuHO-mosipu30BaHHOTO cBeTa paBHa 0,5. B ckombko pa3
OTJIMYACTCS MaKCHMallbHAs HWHTEHCHBHOCTh CBETa IIPOIYCKAEMOTO 4Yepe3 aHalau3aTtop, OT
MuHuManbHOM? OTBeT: 3.

35. OnpenenuTs TEMIIEpaTypy, IpU KOTOPOM SHEpreTHdeckas CBETUMOCTb R abCOMOTHO YepHOro
Tena pasHa 10 kBr/m2. Otsert: 648 K.



36. [ToTok sHepruM, W3My4aeMblii W3 CMOTPOBOTO OKOIIKA TUIABWIBHOM Tieud, paBeH 34 BrT.
OnpeieITh TEMITEPATypPy HEUH, eciTH TIONIAb OKOIIKA cocTasnseT 6 cv?. Ortser: 1000 K.

37. Bo ckoibko pa3 HaZo yBEIMUYHUTh TEPMOJIMHAMUYECKYIO TeMIieparypy aOCOIIOTHO YEPHOTrO Telna,
YTOOBI €70 SHEPreTUUECKas CRETUMOCTb B3pocia B 16 pa3. Otser: 2.

38. Ha kaxyro [UMHY BOJNHBI MPUXOAUTCS MAKCUMyM CIIEKTPAIbHOM IUIOTHOCTH SHEPIreTHYECKON
CBETHMOCTH a6COMIOTHO YepHOTO Tena rpu Temmeparype 0°C. Orser: 10,6 MKM.

39. Onpenenuth UIMHY BOJHBI CBeTa, oOmywaromero ¢GoTokaTton ¢ paboToM BBIXOJA
A =2,15B, ecnmu MakcuManbHas KHHETUYECKasi SHEPTUsT (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 Hm.

40. Ha moBepxHocth (poTokarona mamaetr mMoHoxpomarmueckuid cBer (A = 310 um). YUtoOsl
NPEKPATUTh AMHUCCHIO  JJIEKTPOHOB, HYXHO TMPUJIOKUTH  3aJCPKUBAIOLIYI0  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBet: 2,3 3B.

41.  Yacruua HaxoguTCs B MOTEHIMAIBLHOM siuke. HallTu oTHOIIEHHE pa3HOCTU COCEIHUX
SHEPreTHUECKUX YpoBHEH AEn+1n K sHeprun En yacTuilsl B cirydae N = 5. Oret: 0,44.

42.  Yacruua HaxOQUTCS B MOTEHIMAIBLHOM siuke. HailTh oTHOIIEHHE pa3HOCTU COCEIHUX
SHEpreTU4ecKux ypoBHei AEn+1n K s3Hepruu En yacTuilsl B ciayyae n — . OrBert: 0.

43. Onpenenuth XOJUIOBCKYIO Pa3sHOCTh TOTEHIIMAIOB MEXKIYy TpaHSIMU KPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHUTHOE TMOJe C WHIYKIHEH
B = 0,3 Tu, mpu mpomycKaHKH TOKa IIOTHOCTHIO j = 2 A/M?. [Toctosmnas Xomma Ry = 0,1 M¥/Ko.
OTtBert: 1,2 MB.

44, Onpenenuth NOCTOSHHYI0 XOJUla METALTMYECKOro 00pasia, €ciu KOHIEHTpaIus
HocuTelnen 3apsiga n =4,1: 10%° M3, Oreer: 0,015 M3/Ku1.

45.  Kakasg 4acth (B %) HAuaJbHOTO KOJMYECTBA ATOMOB PAJHOAKTHBHOTO aKTHHUS 22°Ac
ocranercs uepes 5 cyt? Ilepuoa nomypacnana 10 cyrok. OrBer: 71 %.

46.  Tlocrosmmas pacmaga A pyoumus %°Rb pasma 7,7-10* cl. Ompenenuts ero mepuon
noiypacmazaa Ti12 B MuHyTax. OTBer: 15 MuH.

47. 3a oauH Toj HayaJlbHOE KOJWYECTBO PATUOAKTUBHOTO HM30TOMNA YMEHBIIMJIOCH B TPHU
pa3a. Bo ckoibKo pa3 0HO yMeHbIINTCS 3a J1Ba rona? Orsert: 9.

48. 3a Bpems t = 8 cyrt pacnanocsk k = 0,75 HavanbHOr0 KOJUYECTBA fAJIEP PAAHMOAKTHBHOTO

uzotomna. Onpenenuts nepuo nomypacmnana 112. OTBer: 4 qHs.

61 ; 9 4
49, SnepHasi peakiuss UMEET BUJ Li+?— "Be+ "He Onpenenutb MaccoBOE€ YHCIIO
Hegocraronero diemenra. Oreer: 7.

12 2 11
50.  SnepHas peakums wumeer Bug C+ H—>?+7B_ Onpemenurs maccoBoe umcio
HezjocTaroulero snemenTa. Orsert: 3.

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SNTEKTPOHHOWM NOAMUCHIO

3aBeaytowmin kadeapoit On3d
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