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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.

KonTponp 3HaHul TpoBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyTounas
aTTecTalus MPOBOAUTCS B (hopMe IK3aMeHa B IEPBOM U BTOPOM CEMECTpax.

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

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmupoBaHHOCTh KaX/10l KOMIIETEHIUMHU (WIM €€ YacTH) B paMKaxX OCBOEHHUS JAHHOMN
JTUCIUILIMHBI OLIEHUBAETCS B Mpoliecce MPOBEACHH 9k3aMeHa B popMme O0aabHOW OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoKoe 3HaHUE Y4eOHO-NPOrpaMMHOIO MaTepuaia, YMEHHE CBOOOIHO BBHIMOJHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPAMMO, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIM C JIONOJHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccun, MPOSBUBIIUM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IIPOrpaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN IpeyCMOTPEHHBIE B IPOrpaMMe 3a/1aHus,
YCBOMBILNN OCHOBHYIO JINTEPATypy, PEKOMEHJOBaHHYIO B nporpamMe. Kak mpaBuio, oreHka
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
nanbHenei yueOHoi paboThl U Tpo(hecCUOHATILHON JeSITENbHOCTH;

«Y10BJIETBOPHUTEIBHO» 3aCIIy)KUBAaeT CTYAEHT, OOHApYKUBIIMN 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiieil paboThl MO CHEHHUAIbHOCTH, CIPABISAIONIMKICA C BBINOJHEHUEM 3aJlaHHM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOul, PEKOMEHIOBAHHOU
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJaHuii, HO 00Jaa0IIMM HEOOXOAUMBIMU 3HAHUSAMHM JUISI UX YCTPAaHEHMs MOJ PYKOBOJCTBOM
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEIYCMOTPEHHBIX MporpamMmon 3ajmaHuil. Kak mnpaBuio, oreHka
«HEYAOBJIETBOPUTEIILHO» CTaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHI MO COOTBETCTBYIOIIECH NUCIUTIIINHE.

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
pemieHus (U3MUECKUX 3a1a4 M0 TeMaM TEeKYILIEro ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JIUCIUIIJIMHE

No KonTponupyemsbie pazaesnbl Koa xoHTpOoaupyemoii Bun, meron, popma
/i (TeMbl) AUCIUTUIMHBI KOMIETEHIUH (1n e OLIEHOYHOTO
4acTH) MEPOIPUSITHS
1 2 3 4
1 Du3nyecKkrue OCHOBBI KJIACCHUECKON MEXaHUKH
1.1 | Bregenue OIIK-1 OK3aMeH
1.2 | KunemaTtuka mocrynareabHOro OIIK-1 DK3aMeH
Y BPAIaTEIIbHOTO ABMKCHUS
1.3 | lunaMuKa MOCTynaTeIbHOTO U OIIK-1 DK3aMeH
BpAIIaTEIHbHOTO JBUKCHHUS
1.4 | 3akoHBI COXpaHEHUs OIIK-1 OK3aMeH
1.5 | OcHOBHI cienuaaIbLHON TEOPUHU OIIK-1 DK3aMeH
OTHOCHTEIIEHOCTH
1.6 | Mexanuueckue kojaebaHus OI1K-1 DK3aMeH
2 OCHOBBI MOJICKYJIIPHOU (DH3UKU ¥ TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJIEKYIIIpHOU (DU3HKHU OI1K-1 DK3aMeH
2.2 | OCHOBBI TEPMOJIWHAMUKHI OI1K-1 DK3aMeH
3 DJIEKTPUUYECTBO
3.1 | Dnekrpocraruka OI1K-1 DK3aMeH
3.2 | I[IpOBOHUKY U JUIICKTPUKHU B OIlK-1 DK3aMeH
AIEKTPUYECKOM I10JIe
3.3 | [locTOSIHHBII AJIEKTPHYECKHI OIlK-1 DK3aMeH
TOK
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 110Jie B BAKyyMe OIIK-1 OK3aMeH
4.2 | MarauTHOE TI0JIe B BEIIECTBE OI1K-1 DK3aMeH
4.3 | DnekTpoMarHuTHas HHIYKIUS OIlK-1 DK3aMeH
4.4 | DnekTpoMarHuTHbIE KOJIeOaHuUs OIIK-1 OK3aMeH
5 Bomusl u ontuka
5.1 | Bonusl OI1K-1 DK3aMeH
5.2 | Onruka OIlK-1 DK3aMeH
5.3 | KBanToBas onrtuka OI1K-1 DK3aMeH

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIBI

4.1. llpome:xkyTouHas arrectanus B popme s3x3amena (1 cemectp)

Kon Pe3yabTaThl 0OCBOEHHSI OCHOBHOII 00pa30BaTe/IbHOI IPOrpaMMbl
KOMIIeTeHIUH Conep:xanue KOMIeTeHIUI
OIIK-1 Crnioco0eH KOHCYIbTUPOBATh U UCIOJIB30BaTh ()yH/IaMEHTAJIbHbBIE 3HAHUS B

o0JjacTu MaTEMaTHYECKOI0 aHalln3a, KOMIUIEKCHOTO U (DYyHKIIMOHAJILHOTO
aHaJM3a anreOphl, aHATUTUYECKON TeoMeTpuH, Tu(dhepeHInaIbHON
Te€OMETPHH U TOMOJOTHH, AU epeHInalbHBIX YpaBHEHHUH, JUCKPETHOM
MaTEMaTHKU U MAaTEMaTUYECKON JIOTUKU, TEOPUH BEPOSTHOCTEM,
MaTEMaTHYECKON CTATUCTUKU U CIIy4allHbIX ITPOLIECCOB, YMCIEHHBIX
METOJI0B, TEOPETUYECKON MEXaHUKHU B MPOGECCHOHATBHON AESITETbHOCTU




OIIK-1.1. TlpumensieT pyHIaMEHTAIbHBIC 3HAHKS B 00JIaCTH MaTEMaTHYECKUX HayK B
npodeccnoHaABHOMN IeATEIBHOCTH

TunosBble TeopeTnyecKne BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

1. Marepuansnas touka. Cucrema otcuera. Ilyts. Ilepememenne. CxopocTs u
YCKOpPEHHE MaTepuaIbHON TOUKH, UX MPOEKLUU Ha KOOPAUHATHBIE OCH.

2. Bpamenue MarepuanbHOH TOYKHM BOKPYT HEMOABMKHOM OCH. YIIOBas CKOPOCTh U
yoioBoe  yckopeHue. CBs3b MEXIy YIIOBBIMM M JMHEMHBIMM  KUHEMAaTU4ECKUMU
XapaKTePUCTHKAMM.

3. KpuBonmneiiHoe nBMXEHUE MaTEpUANbHON TOUKU. TaHT€HIMAIBHOE U HOPMAJIbHOE
YCKOPEHHE.

4. I'paHunpsl IPUMEHHMOCTH HBIOTOHOBCKOM MexaHukH. IlepBwiii 3akoH HploToHa.
Cuna, Macca u umnyiabsc. Bropoil 3akoH HproTOHa Kak ypaBHEHUE IBWXEHHUS. TpeTuil 3aKoH
Herorona.

5. 3axkoH BceMupHoro taroreHus. Cuia TSDKECTH M Bec Tena. Ynpyrue cuibl. Cuilbl
TPEHHUSL.

6. Pabora cuibl 1 MomHOCTE. KHETHYECKast SHEPTUs OCTYNATEIbHOIO IBU)KEHUSI.

7. KoHncepBatuBHble U JuccunartuBHble cuibl. lloTeHnuanbHas osHeprus. Buabl
NOTEeHUMaNbHOU 3Heprun. ITonnas mexanudeckas SHeprusl.

8. BHyTpeHHHE W BHEIIHWE CHJIBL. 3aMKHYTasi CHCTEMa. 3aKOH COXpPAaHEHHsS ITOJHOM
MEXaHN4YEeCKOM PHeprun. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

9. 3axoH coxpaHEHHs UMIYIIbCA.

10. MoMEHT cuJiibl, MOMEHT UMITY/bCA. 3aKOH COXPAaHEHHsI MOMEHTA UMITYJIbCa.

11. OcHOBHOI 3aKOH AMHAMUKH BPaIIaTEIbHOIO JABUKEHUSI.

12. MomeHT uHepIuu, ero cBoiictBa. Teopema IllteiiHepa.

13. BbIBOI MOMEHTOB MHEPIMH CTEPIKHSA, IIHIUHIIPA, Iapa.

14. CsoGomusie ocu. ['upockor. IIpeneccust rupockona.

15. Kuneruueckass »dHeprus Tejla, BpAIIAIOIIErOCsd BOKPYT HEMOABI)KHOM  OCH.
Kunerndeckas 3Heprust pu IIOCKOM JABUKEHUU.

16. Ipunmun otHocutenbHOCTH [aymmnes. [IpeoOpazoBanue [ammnes. Kiaccudaeckas
TeopeMa CII0KEHHs cKopocTel. THBapraHTHOCTB 3ak0HOB HpIOTOHA B MHEPLIMATIBHBIX CUCTEMAX
oTcyera.

17. Tlocrynarsl OiHmreiiHa. [IpeoOpazoBanus Jlopenna. OTHOCUTENBHOCTh HOHSATHUS
OJTHOBpEMEHHOCTH. OTHOCHUTEIBHOCTh [UIMH W NPOMEXKYTKOB BpeMeHH. MHTepBas Mexnay
COOBITUSIMH.

18. PenATUBUCTCKHI 3aKOH TNPEOOpa3OBaHUS CKOPOCTH. PENSTHBHCTCKUN WMITYIIBC.
PensituBucTCKOE ypaBHEHHME AMHAMHUKHU. PEISITUBUCTCKHE BBIPAKEHUS JUIsI KUHETHUYECKOW U
IIOJIHOM DHEPrun. B3auMOoCBs3b MacChl U SHEPTHH.

19. IlonaTHe O HEMHEpUMATbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. IlpuHimn
SKBUBAJICHTHOCTH DWHILITEHHA.

20. uddepenunanbHoe ypaBHEHHE CBOOOIHBIX TapMOHUYECKHUX KoJeOaHMH M ero
peleHue.

21. TpyxuHHBIH, GU3NUECKUN U MATEMATHUECKUNH MasTHUKH. DHEPTUs FapMOHUYECKOTO
OCIIJLISATOpA.

22. CnoxeHue OIMHAKOBO HAMPAaBJIEHHBIX U B3aUMHO NEPIEHANKYIISIPHBIX KOJeOaHMI.

23. YpaBHEHHWE 3aTyXalolMX KoieOaHWi W ero pemeHne. [lapaMeTpsl 3aTyxaroImux
KOJIeOaHHH.

24. YpaBHeHUE BBHIHYXJICHHBIX KOJIeOaHH U ero penieHue. SIBieHe pe3oHanca.

25. CrarucTudeckuii U TEPMOINHAMUYECKUI METOIbI UCCJIEJOBAHHUS.
Tepmoannamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOILECCHI, UX U300paKeHHE Ha
TEPMOIMHAMUYECKUX UarpaMmmax COCTOSTHUS.



26. UneanpHblii ra3. JlaBneHwe wuaeadbHOro rasa. BBIBOI OCHOBHOTO ypaBHEHHS
MoJteKyisipHo-kuHeTnueckor Teopun (MKT) npeansHoro rasa.

27. Cpenusis KHHETHYECKAas DSHEPTHs MOJICKYJI WJACaNbHOr0 ra3a. MOJeKyIspHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio cremeHeid cBOOOABI MOJEKYIIBI.
3aKoH paBHOMEPHOTO paclpeAesiCHUs] JHEPTHH 10 CTEIIEHSIM CBOOOIBI MOJICKYIL.

28. OcHOBHOE YpaBHEHHME COCTOSHUSI HaeadbHOro rasza (ypaBHeHue Kuameiipona-
Menneneesa). M3omnporecchl.

29. 3akon MakcBeia Ui pacipeleleHusl MOJIEKYI HICaIbHOTO ra3a Mo CKOPOCTIM U
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYJ UCaTbHOTO rasa.

30. DkcnepuMeHTaIbHOE MOATBEPKAeHUE pacnpeaeneHuss Makcsema: onbiTel [ITepHa
u Jlammepra.

31. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonblimMana
JUTSL pacTipeIesICHHs] YaCTUIl BO BHEIIIHEM MTOTEHI[UATIBLHOM I10JI€.

32. CpenHee 4YHCIIO CTOJIKHOBEHWH, CpemHss JUIMHA CBOOOAHOTO mpodera w
3 PEeKTUBHBII THAMETP MOJIEKYIL.

33. Pabora mpu wu3MeHeHHH OO0bEMa, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS HHEPrHUs
uaeanbHOro rasza. [lepBoe Havyano TepMOAMHAMUKH, €0 MIPUMEHEHUE K u3ompoieccam. Bropoe
HayaIo0 TePMOJUHAMUKHY.

34. AnwmabarHsrii npomece, ypasuenue [lyaccona.

35. TeruioemMKkoCTh WAEANBHOTO Ta3a MpH HU30Mpoleccax. YpaBHeHue Maiiepa.
Kiaccuueckast MoneKylIsipHO-KMHETHYECKas TEOopus TEIUIOEMKOCTH HACAIIbHOTO ra3a U ee
OTPaHUYEHHOCTb.

36. Kpyrogoii mporiecc (mmkin). TerutoBbie aBUTaTe Iy W XOJOAWIbHBIE MamuHbl. KITJ]
ujeanbHoM TeroBoit mamuHbl. [{ukn Kapho.

37. DHTpOnuUs HIEANBHOTO ra3a Mpu OOpaTHMMBIX U HEOOpaTUMBIX mporeccax. Teopema
Hepucra. Crarructuyeckoe TOIKOBaHKE SHTPONHH. TepMoaHAMHUKA HEOOPATUMBIX MPOLIECCOB.

TuoBbIe 320244 IO JUCIUILIHHE
1. JIBuKeHHE MaTepHAIbHON TOYKH 3a/1aHO ypaBHEHUEM X:At+Bt2, rae A = 4 m/c, B=-0,05
M/c?. Onpenenuth KOOPAUHATY B MOMEHT BPEMEHH, B KOTOPBI CKOPOCTH V TOYKH PaBHA HYIIIO.
OTtBert: 80 M.
2. JIBrKeHre MaTepruaabHON TOYKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c?. Onpenenuth YCKOpEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH paBHA HYIIIO.
Ortser: -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 JTUHEHHYI0 CKOPOCTh V=2 M/C.
OnpenenuTtsd yriaoByro CKOpOCTh BpalleHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercss COIVIACHO YPaBHEHUIO ¢ = A+Bt+Ct%, tne A=1 pan, B=-2pan/c,
Cc=05 pan/c3. Haiitu yriioBoe yckopenue B MOMeHT Bpemeru t = 2 c. OTBeT: 6 paa/c.
S. JIuck BpamaeTcs COrjJacHO YpaBHEHUIO ¢ = A+Bt+Ct%, rie A=1 pan, B =12 pan/c,

Cc=-1 pan/c3. B kakoli MOMEHT BpeMeHH YIJIOBasi CKOPOCTh Aucka OyneT paBHa Hymo? OTBer:
2c.

6. Halitn MOMEHT MHEpIMU NOJIOrO HUJIMHAPA MACCON 2 KT ¥ PAIUYCOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. Orser: 0,005 KM’

7. Haiitu mMomeHT wHepuuu mapa Maccol 5 kr u paguycom 10 cM OTHOCHUTEIIBHO OCH,
npoxosiien uepes ero ueHtp macc. Orser: 0,02 Kr M-,

8. Haiitn MomeHT mHepiuu aucka maccoi 0,5 kr u paguycom 20 CM OTHOCHUTEIBHO OCH
MEPIICHIUKYISPHON K IMIIOCKOCTH AMCKA U MPOXosiiei yepes ero mnentp. Orser: 0,01 Kr-M>.

9. HaiiTu MOMEHT MHEepUMU CTEpKHA MacCod 5 Kr U JIMHOM 1,2 M OTHOCHUTEIIBHO OCH
NEePHEHANKYIISIPHON K CTEPKHIO U MTPpoXoAsiiel uepes ero cepeanny. Orser: 0,6 Kr-m’,

10. HalitTh MOMEHT WHEpIUMHM CIUIOIIHOIO IWIMHApPAa MAaccod 2 KI' M paguycoM 5 cM

OTHOCUTENBHO ero ocu cummeTpuu. OTBet: 0,025 KM’



11. Haiitu MomeHT mHepuuu crepkHd Maccod 1,5 Kr m JIMHOM 1 M OTHOCHUTENBHO OCH
MEPIECHANKYJISIPHON K CTEPKHIO U MTPOXOAIei yepes ero konen. Orsert: 0,5 Kr*M-.
12. BepeBka pa3pbiBaeTCsl NMpU TOJBCIIMBAHMM K Hel Tenma maccor 36 kr. Temo kakoi
HauOOoJIbIIIeH MacChl MOYKHO TTOJTHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? Oret: 30 Kr.
13. Teno cockanb3bIBaET MO INIAJKON MOBEPXHOCTH, cocTaBisomed yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenwue tena. OTBer: 5 m/c.

14. C xaxkoli MMHMMAaJIbHOM FOPU30HTAJIBHON CUIJION HY)KHO MPUKUMATh TEJIO MAacCOi 2 K K
BEPTUKAJIbHON cTeHe, yToObl OoHO He ymnano? KosdduuueHTt TpeHus Mexay HOBEPXHOCTBIO

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 nocrossaHoi. Oteer: 0,25 H.
16. MaxoBuK B BHJE LMIMHIpa Maccod 5 kr u paguycomM 20 cm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaleHus TocTUT 4acToThl 10 06/c. HailTh MOMEHT cuil, JeMCTBYIONMUX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkul OgHOPOAHBINA cTepxkeHb JuIMHOM 50 cM 1 maccoit 400 r BpamaeTcsi ¢ yrjioBbIM
yckopeHuem 3 pan/c’ OKONO OCH, IPOXOSLLCH NEPIICHIUKYISAPHO CTEPKHIO Yepe3 ero
cepenuny. Onpeaenuts Bpamaromuii MomeHT. OTBer: 25 MH- M.

18. [Tyns netut co ckopocteio 800 M/c, Bpalasich OKOJIO MPOAOJIBHOM ocu ¢ yactoroit 3000
00/c. IlpuHMMas TyIO 3a IWIMHIPUK JUAMETPOM 8 MM, ONPEICIHTh KaKyHO JOJIF0 KUHETHICCKOM
SHEPIUH TeNla COCTaBIIIeT KMHeTHuecKas sHeprus Bpaienus. Orer: 0,44 %.

19.  Tlox melicTBMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOperna CKopocTh 2 m/c. OnpenenuTsb
paboty A cubl, eciu macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk Maccoid 100 r ABMXKETCS B INOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

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

21. OrnpenenmTth JTMHEWHYI0 CKOPOCTh IIEHTPa MOJOr0 IUIMHIIPA, CKATUBIIErocsi 63 CKONMBXKEHHS C
HAaKJIOHHOM IIJIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. OnHOpOIHBIM UMIAMHAP KaTUTCS 0€3 MPOCKANb3bIBaHHS IO TOPHU30HTAIBHOM

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

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

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

25. [Tnardpopma B BHIe aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1mo HHEpLUH
BOKPYI' BEPTUKAJIBHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpALICHMs, €CIIM Ha Hee
TIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagmycom 10 cm? OtBer: 1,35.

26. Touka coBepiaeT rapMOHHYECKHE KoJieOaHus MO 3aKOHY X = ACOS(ot+@g), rae A=3 cm,
ao=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh TOUuku. OTBeT: 6 cM/c.

27. Touka coBepiiaeT rapMOHHYECKUE KoleOaHus 1Mo 3akoHy X = AcC0S(ot+o), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOe yekopenue Toukn. Orser: 20 em/c’.

28.  Haiitu mnepuon KonebGaHuil (HU3MUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M

OIHOPOJHBIA CTepkKEHb JIMHOM 60 cM, BpallarolIUiicCs BOKPYT TOPU3OHTAIBHOM OCH,
poxosIIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon koneGaHuii (GU3HUECKOTO MASATHHKA, MPEICTABISAIONMIET0 COO0M
OJTHOPOAHBIN JUCK paanycoM 30 cM, BpalaroHiicss BOKPYT TOPU30HTATBHON OCH, MPOXOASIIEH
yepe3 kpaii aucka. Orer: 1,33 c.

30.  bamnon BMecTuMOCThIO 20 JT COAEPKUT YrieKUCTbid ra3 Maccoir 500 T moj naBIeHUEM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.



31. Kakoii 00beM 3aHMMaET UCaTbHBIN Ta3, CoAepKalimii | KMOJIb BEleCTBa MPHU JTaBICHUH
1 MITa u Temniepatype 400 K? OrBet: 3,3 M,

32.  bamnon BMectuMocThio 12 11 comepkut yrnekucinbiid ra3. lasnenue rasa pasao 1 Mlla,
temriepatypa 300 K. Onpenenuts Maccy rasza B 6amione. OrBer: 212 1.
33. B GauioHe BMeCTHMOCTBIO 25 11 HaxoauTcs Bopopon mpu temmeparype 290 K. ITocne

TOr0 KaK 4YacThb BOJOpOJA HM3pacxoJ0Bajiy, JaBlieHWe B Oaiione nonuswiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxooBaHHOro Bogopoaa. Orser: 8,3 r.

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

35. Kakoe koam4ecTBO TETUIOThI moTpedyercs, yToObl HarpeTh 1 mMoisb azora Ha 300 K npu
mocTostHHOM 00beme? OTBeT: 6,23 K/IK.

36. Ha ckonbko wu3MeHWIach BHYTPEHHSISI JHEpPrus BOASHOIO Iapa, €CIM IpHU €ero
n300apUUYECKOM C)KaTHH BHEIIHNE CHIIbI coBepIImn padoTy paBHyro 10 k/[x? OrBet: 30 k/[:k.
37. [Tpu xaKoM naBIEHUHN MPOUCXOAUIIO U300apHOE paCIIMPEHUE a30Ta, €CIIM Ha YBEJIIMYCHHE
ero oorema Ha 12 i1 6110 3aTpadyeHo KoymdecTBO TeroThl paBHoe 21 kIx? OrBet: 500 klla.
38. Kakoe konmu4ecTBO TEIIOTH ObLIO 3aTpaueHO Ha HArpeB Telusl PH MOCTOSSHHOM 00beMe
V=20 1, ecnmu ero garienue Bo3pocio Ha 400 k[1a? OrBer: 12 k/[:k.

39. Kakoe xonmuyecTBO TerioTel motpedyercs, uToObl HarpeTh § Mok Bogoponaa Ha 100 K
pu ocTossHHOM JaBieHun? Orset: 23,3 kK.

40. [Tpu u3oxopHOM HarpeBe | Moms renus Temrieparypa yBenuuuBaeTca B 3 pasza. Haiitu
npuparienue surpormn. OrBet: 13,7 JTx/K.

4.2. Ilpome:kyTouHas arrectauus B popme 3x3ameHna (2 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-1 CriocobeH KOHCYIbTHPOBATh U MCIIOJIb30BaTh (PyHAaMEHTAIbHbIE 3HAHUS B

00JIaCTH MaTEMAaTUYECKOT0 aHaIN3a, KOMIUIEKCHOT'O ¥ (PYHKIIMOHAIBHOTO
aHaJM3a anredpel, aHATUTUYECKON TeoMeTpUH, Tu(dhepeHInaIbHON
TeOMETPHUH U TONOJIOTHH, AU epeHInanbHbIX YpaBHEHUH, TUCKPETHON
MaTEeMaTHKU U MAaTEMaTU4YECKON JIOTHKHU, TEOPUU BEPOSITHOCTEM,
MaTeMaTHYeCKON CTATUCTUKU U CIIy4allHbIX IPOLECCOB, YHCIECHHBIX
METOIOB, TEOPETHUECKOW MEXaHUKHU B MPO(eCcCHOHAIBHON AeITEIbHOCTH

OIIK-1.1. IIpumensier pyH1aMeHTaJIbHbIE 3HAHUS B 00JIaCTH MaTeMaTUYECKUX HayK B
poeCCUOHATILHOM 1eATEIbHOCTH

Tunosble TeopeTHYeCKHEe BONPOCHI K IK3aMeHY M0 IUCHUILIHHE

1. DnexTpuyecKuii 3apsi] M €r0 CBOMCTBA. 3aKOH COXpaHEHUS 3apsiaa. BzaumonencTBre 3apsiaoB.
3axoH KynoHna.

2. DIEKTPOCTAaTHUECKOe  TOJie, BEKTOp  HAMNpsHKEHHOCTU.  [IpuHIMN  Cymepro3UINH
AIIEKTPUYECKUX TOJIEH ¥ €T0 MPUMEHEHHE JIJIsl pacueTa IMoJisl, CO3JaHHOTO CUCTEMOM 3apsii0B.

3. IloTeHManbHOCTD AMEKTPUYECKOTO ToJsl. PaboTa mo mepeMenieHno 3apsiia B dIEKTPUIECKOM
nosie. [loTeHnmanpHas HEPTUs B3aUMOICUCTBUS JIEKTPUUECKUX 3apsI/IOB.

4. CB3p MEXKIYy TMOTSHIIMAIOM U HANpsOKEHHOCThIO. BhIUMCIeHHMe MOTEHIHMala 1o
HaMPSKEHHOCTH JIEKTPUIECKOTO TTOJIS.

5. TloTok BekTOpa HAMPSKEHHOCTH dJIEKTpUUecKoro mois. Teopema ["aycca ist aneKTpHUeCcKOro
OJIS B BAKyyMe.

6. Ilpumenenue Teopembl [aycca s pacyeTa 3MEKTPUYECKHUX IMOJIEH, CO3[IaHHBIX TOYEUHBIM



3aps10M, PABHOMEPHO 3apsHKEHHBIMU TUIOCKOCTBIO, c(pepoid, HUTBIO, IUITMHIPOM, IIaPOM.

7. Teopema O LUPKYISILMKA BEKTOpA HANpPSKEHHOCTU 3jeKTpuyeckoro mnoss. IloreHuman moms
TOYEYHOTO 3aps/a.

8. DnexTpuyeckuii MOMEHT Aumoiid. TodeyHbIH AMIMONb. DJIEKTPUYECKOE IOJIE€ TOYEUHOTO
JUIOJS M €ro pacdeT Ha OCHOBE IPUHLMIA CYNEPHO3ULUU. DIEKTPUUYECKOE I10JIE HA OCHU
JUIIOJA U B HAalIPABJICHUH, IEPIEHAUKYISIPHOM K OCH JUIIOJIS.

9. DneKTpUYECKUH JUMONb B  OAHOPOJHOM M HEOAHOPOJHOM 3JIEKTPHUECKOM  IIOJIe.
[ToreHumanbHas SHEPTUS AUIIONS.

10. CpoOoxmHble U CBs3aHHBIE 3apsabl. BekTop anekrpuyeckoro cmemenus. Teopema ['aycca
JUIS BIIEKTPUYECKOTO MO B JUJIEKTPHUKE.

11. JlusnexTpuku, NOispU3alus AUIIEKTPUKOB. BEKTOp MOIAPU30BAHHOCTH. DIEKTPUUECKOE
110J1€ BHYTPH JUAJIEKTPUKOB. J{naneKTpuyeckas BOCIPUUMUUBOCTD U IIPOHULIAEMOCTb.

12.  VYcnoBus Uil BEKTOpa HANpPSHKEHHOCTH JIEKTPUYECKOTO IMOJISE M BEKTOPA AJIEKTPHUECKOTO
CMEILEHMsI HA TPAHULIE JIBYX TUAJICKTPUKOB.

13.  CerHerosneKTpUKH, NX CBOMCTBA. J{MANEKTpUUIECKUN THCTEPE3HC.

14. Pacnpenenenue 3apsjia B MPOBOJHHUKE. DJIEKTpOCTaTUYeCKass MHAYKIUSA. DIeKTpudeckas
€MKOCTb YETUHEHHOTO ITPOBOJIHUKA, 2-X MPOBOJHHUKOB.

15. KonpeHcatopbl, BHIbl  KOHJEHCATOPOB.  OHEPrust  3apsHKEHHOTO  IPOBOJIHUKA,
KOHJIEHCATOpa. DHEPTrusl MIEKTPUIecKoro nojist. O0beMHasi INIOTHOCTh YHEPTHUH.

16. DOmnexrponBmwxkymas cuia. 3akoH OMa W CONPOTHBICHHWE MPOBOAHHUKOB. 3akoH OMma B
UHTETpa’dbHON U muddepeHnmanbHoi Gopmax. 3akoH Oma it HEOZHOPOIHOTO Y4YacTKa
LETH.

17. Kaccuyeckue ONBITBI MO OOHAPYKEHUIO M OOBSCHEHHUIO MEXaHM3Ma BO3HHKHOBEHHS
IEKTPUYECKOTO TOKA. YCIOBHSI BO3HUKHOBEHMS IJIEKTPUYECKOIO TOKA. XapaKTEPUCTHUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

18. Pa3BerBienHsble anexTpudeckue nenu. [Ipasuna Kupxroga.

19. MommuocTs TOKa. 3ak0oH J[xoyis-JIeHa B uaTerpaibHOl U nuddepeHmansHoi Gpopmax.

20. BexTop MarHMUTHOM HWHIYKIMHM. MarHuTHOE TOJIE PAaBHOMEPHO MABMIKYILIETrocs 3apsja.
3akon buo-Casapa-Jlamnaca.

21. TIlpumenenue 3akoHa buo-CaBapa-Jlaruiaca ans pacyera MarHMTHOTO TIOJI TPSIMOTO
MIPOBOJHMKA C TOKOM, KPyTOBOT'O ITPOBOJHUKA C TOKOM.

22. ]JleiicTBHe MarHUTHOTO Ha JBUXKyIIuiics 3apsaa. Cuna Jlopenua. Dddexr Xomna.

23. BsaumopeiicTBHE MPOBOAHUKOB C TOKOM. 3aKOH AMIIepa.

24. Teopema 0 HUPKYISLHUU BEKTOPA MHAYKIIMM MarHUTHOTO TOJIs. 3aKOH MOJIHOTO TOKA.

25. TlpumeHeHWe 3aKOHA TIOJHOTO TOKa ISl pacyéra MAarHUTHOTO TIOJNS COJICHOM]A,
TOPOMIAJIbHON KaTYIIKH.

26. TloTox BekTOpa MarHMTHOW WHAYKIMH. Teopema Ilaycca mnmsi BekTOpa WHIYKIUU
MarHuTHOTO 1oJisd. KoHTyp ¢ TOKOM B OZHOPOAHOM M HEOJHOPOIHOM MarHUTHOM IIOJIE.

27. Pabora o nmepemMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJIE.

28. SIBnenue snekTpoMarHUTHOM MHAYKUIUHU. OnbiTel Papasnes. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuun. [IpaBumo JleHma. OnekTpoABHKyIIas cwia WHAYKOUHU. [IOMHBIA MarHUTHBIN
oTok. Toxu Dyko.

29. SBnenme camomnaykimu. WumyktuBHOCTh. OJIC camomHaykuuu. WHIYKTHBHOCTH
COJIEHOW 1.

30. Bzaumuas uHAYKIWs. B3auMHas WHAYKTHBHOCTh. DHEPTUs KOHTYpa ¢ TOKoM. [110THOCTB
DHEPIHH.

31. V3meHeHUWe CHIIBI TOKA MPH Pa3MbIKaHUH/3aMBIKaHHUH TETTH, COAEpIKaield MHIYKTHBHOCTD.

32. HamarauyeHHOCTb. TOKM HaMarHW4MBaHUs. BeKTOp HaNpsXKEHHOCTH MAarHUTHOTO TIOJISL.
Teopema o HUPKYISILIMKA BEKTOPA HAIPSKEHHOCTH MAarHUTHOTO TTOJIA.

33. JluBepreHuus ¥ poTOp BEKTOpa MHAYKIMH MarHUTHOTO moisi. BuxpeBoe snekTpuyeckoe
1oJie, TOK CMEIIeHUs. DIEeKTPOMarHUTHOE TOJI€.

34. VYcnoBus U1sl BEKTOPOB MHAYKIMHM U HAMPSDKEHHOCTH MarHUTHOTO IOJISi Ha TPaHMLE JIBYX



MarHeTUKOB.

35. Jlma-, mapa-, peppo MarHeTUKH: OCHOBHBIC XapaKTEPUCTHKHU.

36. VYpaBHenue MakcBemia JuUIs  OJMEKTPOMArHUTHOTO TOJNS B HMHTETPAJbHOW U
nuddepeHnranbHon hopmax.

37. uddepeHnmansHoe ypaBHEHHE AJICKTPOMATHUTHBIX KOJEOAHWI, €ro pelieHue. Bumbl
KoJIe0aHUM U UX XapaKTEPUCTUKU.

38. VYpaBHEHHE BBIHYXKJICHHBIX KojeOaHuil. Pe3zonanc TokoB um HampspkeHuil. [lonsitme o
MIEPEMEHHOM TOKE.

39. Pacnpocrpanenue BOJH B ynpyroit cpene. IIpononbpHble 1 monepeyHbie BOJIHBI. YpaBHEHUE
IUIOCKOM U cdepuueckoil rapMoHHueckux BojH. PazoBasi ckopocTh. BonmHOBoOe ypaBHEHUE.
Oueprus BosHbl. [Ipunimn cynepno3unuu BoiaH. CTosiure BOJIHBI.

40. BonHoBoe ypaBHeHHME JJI1  DJIEKTPOMAarHUTHOM  BonHBL.  OCHOBHBIE  CBOMCTBA
ANIEKTPOMAarHUTHBIX BOJIH. OHEpPrusl 3J€KTPOMAarHUTHBIX BojH. Bekrop IloitHTHHrA.
VHTEHCUBHOCTH BOJIH.

41. BpemeHHas U  IpPOCTPAHCTBEHHAas  KorepeHTHOcTH. CTeneHb  KOI'€pEHTHOCTH.
Wutepdepenmus apyx BonH. Matepdepenuus ceera. lllupuna nutepdepeHIINOHHOI MONOCHI.

42. CnocoObl HabmomeHuss wuwHTepdepeHnuu cera. JIByxiiydeBas HHTEPPEPCHIIUA.
Wutepdepeniuss B TOHKUX IuleHKax. [lonockl paBHOrO HakjiOHA M PABHOW TOJNIIUHBL
WnTepdepomerpsl.

43. JIndpaxuus ceera. [Ipunnumn [toirenca-dpenens.

44. Meton 30H @penens. Judppaxnus Openenst Ha KPyIriioM OTBEPCTHH. 30HHAs IUIACTUHKA.

45.  udpaxus OpayHrodepa Ha menu 1 MHOTUX miensx. Judpakunonnas pemierka.

46. Jludpaxmus Ha mpocTpaHcTBeHHOU pemietke. @opmyna Bynbeda-bparros. Paspemaromas
CIIOCOOHOCTh ONTHYECKUX TPUOOPOB.

47. [EctecTBeHHBIN U NOISAPU30BaHHBIN cBeT. 3akoH Mantoca. CTeneHb MoysIpu3aluy CBeTa.

48. Tlongpuzanus npu OTpaXeHUU U IpejaomieHuu. 3akoH bprocrepa.

49. PacmpoctpaHeHre cBeTa B TOIIOMAIONIMX cpenax. 3akoH byrepa. Jlucriepcusi cBera.
HopmanbHast 1 aHOMasbHasi IUCHIEPCHS.

50. TemnnoBoe W3IydeHHE W €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3Ny4eHus. | umoresa
ITmanka. @OTOHBL.

51. KopnyckynsipHO-BOJIHOBOM Jayajiu3M cBeTa M Marepuu. I'unoresa ne bpoiinsa. Hekoropsie
CBOMCTBa BOJIH Ji¢ bpoitns.

52. DKcrnepuMeHTAIBHOE MOATBEPKICHUE KBAHTOBBIX CBOMCTB cBeTa: BHEMTHHUH (PoTod(hdeKT:
s dext KommnroHa.

53. BomHOBBIE  cBoiicTBa  MuKpouyacTWll.  Judpakmus — IIEKTPOHOB. [TprHIMD
HeonpeneneHHocTH [eifzenOepra.

54. BonHoBas ¢yHkuMs U ee Qunyeckuil cmbici. HopMmupoBka, cTaHIapTHBIE YCIOBUS.
Cynepno3unus COCTOSIHUM B KBAHTOBOI MEXaHHMKE.

55. KBaHTOBBIE YypaBHEeHMsI JABMKeHUs (oOuiee ypaBHeHue Illpenunrepa, ypaBHEeHHE
HIpenunrepa 1t CTallMOHAPHBIX COCTOSTHUN).

56. Yactuma B OJHOMEPHOH MPSMOYTOJBHOUN MOTCHIIMAIBLHOW sIME€ ¢ OCCKOHEYHO BBICOKUMU
cteHkamu. [IpoxokJeHre dYacTUIlbl CKBO3b TOTEHIUANbHBIA  Oapbep. JIMHeHHbIN
TapMOHWYECKUI OCLUILIATOP.

57. DHeprermueckue 30HBI B KpHUCTaIaX B MNPHOMMKEHUM CUIBHOM CBA3M. MeTaisl,
MOJIYTIPOBOJIHUKU U AUDJIEKTPUKH 110 30HHOW TEOPHH.

58. CoOcTBeHHass W MpHUMECHas: MPOBOJUMOCTh MOJYIMPOBOJHUKOB.  DOTOINPOBOJAUMOCTh
MOJIYTIPOBOTHUKOB.

59. KoHTakT AByX MeTa/JIoB MO 30HHOH Teopuu. TepMmoanekTpuueckue SBICHHS U HX
IIPUMEHEHUE.

60. BrsinpsMieHne IepEMEHHOT0 TOKa Ha KOHTAKTe METaJI-TIOIYIIPOBOIHUK.

61. KoHTaKT 37IEKTPOHHOTO U ABIPOYHOTO MOIYIIPOBOTHUKOB. TpaH3UCTOPHI.

62. Atom Pesepdopna-bopa. Dueprernyeckue ypoBHH. ATOM BOAOpOia B KBaHTOBOH



MEXaHUKE.

63. KBanToBbIC yncia 37ekTpoHa B arome. CriuH 3ekTpoHa. CriuH MUKpodacTuil. GepMHOHBI.
bozonsel. Ilpunnun Ilaynu. PacnpeneneHue 351eKTPOHOB IO 3HEPreTUUYECKUM YpPOBHSM B
aromax. [lepuonnueckas cuctema 3J€MEHTOB.

64. TIloHsTHe O KBaHTOBBIX CTaTUCTHKax bose-Diinmreitna u @epmu-Aupaka. BoipoxaeHHbIN
3JIEKTPOHHBIN I'a3 B MeTaJlIax.

65. Pa3smep, cocta u 3apsa aTOMHOTO sizipa. Jlegekt Maccel ¥ 3Heprus cBsi3u sapa. CruH sapa
Y €ro MarHUTHBIN MOMEHT. S aepHbie cuiibl. Moaenu siapa.

66. 3akoHOMepHOCTH - U -pacnanoB. HeHTpuHO. y-U3TydeHHe U €ro CBOMCTBA.

67. Slnepuble peakuuu. DHepreTuyeckas cxema saepHbIX peakuuil. [lytn umcnonb3zoBaHus
AJIEPHOU DHEPIUH.

68. OOmue cBoiicTBa 3neMeHTapHbIX uacTull. Kiaccupukanus sneMeHTapHBIX YacTHIL.
Yactunpl ¥ aHTtudacTHnbl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, ci1ab0oe W TPaBUTALMOHHOE
B3auUMOIEHCTBUSI.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAY ABYMs TOUYEYHBIMU AJIEKTPUUYECKUMU 3apsiiaMu, €CJIU U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOTrO paccTosiHus Ha 50 cM cuiia B3aUMOAEHUCTBUS yBEIMYMBAETCS B 2
paza. OrBet: 1,7 M.
2. Ha wmerammmueckoii cdepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 uKn. Omnpenenuts
HaNpsOKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMoJisi Ha paccTossHUM I = 10 cM OT 1eHTpa cgepsbl.
Otsert: 0.
3. Ha wmeramnmuueckoit chepe paguycom 15 cm Haxoautcs 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUUECKOro Mo Ha noBepxHoctH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammnueckoit chepe paguycom 15 cm Haxoautces 3apan Q = 2 uKn. Onpenenutsb
HaNpsOKEHHOCTh £ 3JeKTPOCTaTHUECKOro IMOoJii Ha paccTosiHUU I = 20 c¢M OT 1eHTpa c(epsbl.
OtBer: 450 B/m.
5. Meramyeckuii map paguycoMm 5 cMm Hecet 3apsaa Q = 10 uKn. Onpenenuts noteHuuan @
AJIEKTPOCTATUYECKOTO MOJIsI Ha NoBepxHocTH 1mapa. Oreer: 1800 B.
6. JlBe KOHIEHTPHUYECKUE METAIIIMUECcKue 3apskeHHble cdepsl paguycamu Ry =6 cm u Ry, =10
CM HECyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Qp = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOUYKE, OTCTOSIIEH OT IeHTpa chep Ha paccrosiHue I = 5 cMm. OtBeT: 0.
7. DIJeKTpuyeckoe II0JIe CO3JaHO JBYyMsI OECKOHEYHBIMH NapalieIbHbIMU IJIaCTHHAMH,
HECYIIMMH PaBHOMEPHO paclpeesieHHbld 1Mo rmiomaau 3apsa [ =1 KM% Onpenenutb
HanpsbkeHHOCTh E monst mexay mnactuaamu. OtBet: 0.
8. DnexTpuyeckoe IoJie CO3MaHO JBYMs OECKOHEYHBIMH IapajuIebHBIMHU IIJIACTUHAMH,
HECYIIMMH PaBHOMEPHO paclpeesieHHbId 1Mo rmiomaau 3apsa [ =1 KM% Onpenenutb
HanpspbkeHHOcTh E nons BHe minactud. OTBer: 113 B/Mm.
9. TloTeHIMAI HIEKTPHYECKOTO OIS, CO3ABAEMOTO CHCTEMOM 3apsiioB, HMeeT BUI ¢ = a(X’-
yz), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJIEKTPUYECKOIO OIS B TOUYKE C
koopaunHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYTIUTh ¢ TOYHOCTBIO 10
nByx nudp nocne 3ansroil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 HKn u —14,7 uKn pacnonoxkensl Ha paccTosHuM 5 cMm. Haiitu
HaANPsDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASILIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT Broporo 3apsaa. Orser: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh DSJEKTPUYECKOTO IOJII B TOYKE, PACIHOJIOKEHHOM BJOJb
npsiMol, coequnstoniei 3apsaael +10 HKi n +8 vKn n Haxopsmelica Ha paccTtosHuu 12 cM OT
nepBoro u 8 cM oT BTOporo 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajjpaTa CO CTOPOHOH 5 CM HaXOJSATCS OJIMHAKOBBIE MOJOXKHUTEIbHBIE 3aPsi/Ibl
2 uKn. OnpenenuTs HaNPSHYKEHHOCTD AIEKTPUUYECKOTro MO B IeHTpe KBaapaTa. Oreer: 0.



13. Paccrosnuue | mexay 3apsgamu Q=+42 uKir gumosns pasuo 10 cM. Haiitu moTeHIman ¢ moss
CO3aHHOTO JMIIOJNEM B TOUKE, yaadeHHON Ha =10 cM Kak OT mepBOro, Tak U OT BTOPOTO 3apsiia.
Ortgert: 0.

14. lunone ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKin'm cBOOOJHO ycTaHaBIUBaeTcs B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampsokeHHocThio E = 80 kB/M. Breramcnuts paborty A,
HEOOXOIUMYIO JUTSl TOTO, YTOOBI IOBEPHYTH AUIONB HA yroi o = 90°. OTBeT: 6 MK/ XK.

15. Onpenenuth, NpU KakoWl HANPSHKEHHOCTH FE CpeIHEero MaKpOCKOIMHMYECKOro IoJs B
IUAJICKTpUKE (€=3) MONAPU30BAHHOCTh P JTOCTUTHET 3Ha4yeHus1, papHOro 200 MxKu/M% OtBer:
11,3 MB/m.

16. Haiitu paauyc BHemHel oOknaaku Ry Bo3ayniHOTo chepruyeckoro KOHAeHcaTopa EMKOCThIO
C =4 n¢, ecnmu paguyc BHyTpeHHel o0kiIaaku R; = 2 cMm. OTBet: 4,5 cm.

17. Haiitu pamuyc R; BHyTpeHHeH OOKIanKu CEpUUecKoro KOHACHCATOpa EMKOCTBHIO
C = 3,3 nd, ecnu paguyc BHemHeH Ry = 3 CM, ausnektpuk — mapadus (¢ = 2)? OTBer: 1 cMm.

18. OmpenenuTh 3JIEKTPOEMKOCTh LWIMHIPUYECKOTO BO3JYIIHOTO KOHAEHCATOpa JIMHOM
| =10 cm, ¢ pamuycamu o0kmanok Ry =1 cm u Ry = 2 cm. OtBer: 8 n®.

19. Tpu oIMHAKOBBIX KOHJEHCATOpa COEOUHEHBI MOCienoBaTeNbHO. EMKOCTH Takoil Garapeu
C =100 n¢d. OmpenenuTb €MKOCTh OaTaper KOHIEHCATOPOB, MOCIE TOrO, Kak OJAMH U3 HUX
3anonaHwin napaduuom (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymHBINA KOHAEHcAaTop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioueHHss OT HMCTOYHUKA TOKAa PACCTOSHUE MEXIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpenenuts paboTy A BHEIIHUX CHII IO
pazaBmxeHuto ooknanok. Oreer: 0,2 mJI:k.

21. Cuna ToKa B IIPOBOJIHUKE MU3MEHSETCS CO BPEMEHEM I10 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsn Q, mporekaroomiuii yepes3 IONEpPeyHOEe CEeYeHUEe IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki.

22. AxkymynsaTop ¢ BHyTpeHHHM conpotuBierreM 0,080M mpu Toke 4A OTAaeT BO BHEUITHIOK
nenb 8BT. Kakyro MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tipu Toke 6A? OtBet: 11 BT.

23. Kucrounuky toka ¢ 3/1C B=1,5 B npucoequamim karymky ¢ conporusienneM R=0,1 Owm.
AmnepMmeTp mokasan cuiy Toka, paBHyto 11=0,5 A. Korzma k MCTOYHHMKY TOKa MPUCOEAMHUIN
MOCJIEI0BATENBHO €1lle OJMH UCTOYHUK ToKa ¢ Takoil ke DJIC, To cuna Toka | B TOM *ke KaryIke
okazanach paBHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHUBIICHUE NEPBOTO UCTOYHHMKA TOKA.
Otger: 2,9 Om.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH 1leNH akKyMYJISTOpa BblaeseTcss MolHocTh P1=18 BT,
npu cune Toka l,=1A - coorBercTBeHHO Pp=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
Oarapeun. OrBer: 20 Om.

25. [InOoTHOCTH TOKAa B MEIHOM MPOBOJHUKE paBHa 2 A/vm?. Haiiri HaIps)KEHHOCTh
AIEKTPUYECKOTO TIOJIsI B MPOBOAHHKE. YJenbHOE comnpoTuBieHue menu 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO [UIMHHOMY TIPOBOAHMKY TedeT Tok 50 A. Omnpenenutsb
MarHUTHYI0 HHIYKIUIO B TOYKE, YJAJIEHHON Ha paccrositHue 5 cM oT mpoBojHuka. OTBeT:
200 mxTa.

27. Yemy paBeH paJiyC TOHKOTO KOJIbIIa, IO KOTOpOMY TedeT Tok 30 A, eciau HampsHKEeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/mM? OtBer: 7,5 M.

28. Kakoii TOk TedeT 1mo npssMoMy OECKOHEYHO JITMHHOMY IPOBOTHHKY, €CITH Ha paccTossHUU 10
CM OT Hero marHuTHas MHAYKIUs paBHa 20 MxTn? Orser: 10A.

29. Kaxoi#t TOk uzer o ToHKoMy KoJblly paguyca 10 cM, eciin HHIYKIHSI MATHUTHOTO TOJIS B
ueHTpe Konbla paHa 100 MxTn? Orser: 16 A.



30. /IBa mIMHHBIX MapauieIbHBIX TPOBOJA HAXOMITCS HAa PACCTOSHUU I=5CM OIUH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HANpPaBICHUAX oguHakoBbie Toku | =10 A
Kaxablid. HaliTu HanpsokeHHOCTs H MarHMTHOTO Mosist B TOYKE, HAaXOJALIEHCs HAa pacCTOSHUU
r1 =2 cMm ot oHOrO U Iy = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTb WHIYKIMIO MarHUTHOTO IOJISI HA OCH JUIMHHOI'O COJIEHOW[IA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otet: 0,025 Ta.

32. CKOJBKO BUTKOB Ha CAUHUIY IOJIMHBI COACPIKUT HHHHHBIﬁ COJICHOUA IpHU CHUJIC TOKa
| =0,5 A, ecii HANIPSIKEHHOCTH Tos Ha ock coeronaa H = 300 A/m. OtBet: 600 m™.

33. Onpenenuth HANpsSOHKEHHOCTh MAarHUTHOTO TMOJS Ha OCH JUIMHHOTO COJIEHOUZA,
conepxamiero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34. BplunciauTe UUPKYJSALMIO BEKTOpA HAIPSHKEHHOCTH BJOJb KOHTYPA, OXBATBhIBAIOLIEIO

toku |1=10A, [,=15A, Tekymme B OJHOM HampaBieHuu, U TOK [3=20A, Tekymuii B
MPOTUBOINOJIOKHOM HarpasiieHuu. OTBeT: 5 A.

35. Ilpsmoii mpoBoj, MO KOTOpOoMY TeueT TOK 1=1 kA, pacnoyiokeH B 0OJIHOPOJAHOM MarHUTHOM
noJjie MepPHeHIUKYIIpHO JUHUSIM MHAYKIuu. C kakoil cuinoit F nelicTByeT mosne Ha OTpe30K
npoBoa juuHoM 1=1 M ecnu MarauTHas uHayKus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacmoioxeH B OJHOPOAHOM
MarHUTHOM T0Jie 1o/ yriioM 60° K JuHUSIM MarHuTHoW uHaykiuu. C kakoit cunoit F neiictByer
1oJie Ha OTPe30K mpoBoja AmuHoi 1=10 cm ecnu marHuTHast uaaykius B pasua 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 c¢cM u mmmpuHoi b = 1,5¢cm, comepskartas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
napajuleibHa JUHUAM MHAYKIMM. HaliTh MexaHnyeckuii MOMEHT M, NEUCTBYIOUIUMI Ha paMKy,
Korja 1o BUTKyY TedeT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampsokennoctp H MarHuTHOTO mONS B IEHTpEe KpyroBoil BuTKa paBHa 200 A/M.
MarHuTHBII MOMEHT p,, BUTKA paBeH | A-M? BBIYHCIIATS pamuyc R Butka. OTBet: 9,27 cMm.

39. Berumcnuts paguyc R 1yri okpyXKHOCTH, KOTOPYIO OIMCBHIBAET MMPOTOH B MAarHUTHOM TI0JIE C
uHaykuuen B = 15 mTn, ecnu ckopocTh v poToHa paBHa 2 Mwm/c. OtBet: 1,38 M.

40. JIBykpaTHO HOHU3HUPOBAHHBI aTOM renus (Q@-4acTHlla) [ABUXKETCS B OJHOPOJIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHocTH paguycom R = 10 cm. Haittn
ckopocTh U a-dactuilsl. OTBet: 0,61 Mwm/c.

41. Ha »5nekTpoH, ABIKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHAykuued B =2 Tn co
ckopocteio 0= 10" m/c neiicteyer cuma F=1,6 nH. Haiitm yron Mexiy HampaBICHHSMH
CKOPOCTH M MarHUTHOM MHAyKiuu. OTBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIbHO COEIWHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHAYKTUBHOCTH L = 1 T'H, uctoynuka Toka u kimoua. Koy 3aMkHyT. Uepes kakoe Bpemsi 1mociie
pa3MbIKaHUs KJIK0Ya CUja TOKa B IieNH yMeHbIInTes B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT M3 TOCJIEAOBATENBHO COEJUHEHHBIX  CONPOTUBIICHUS, KAaTYLIKU
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3aMkHyT. Uepes t = 0,5 ¢ nocne pa3mpIkaHus
KJI0Ya cuja TOKa B LENMM yMeHbImiaack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHIyKTUBHOCTE L = 4,1 T'n. OTBeT: 9 OM.

44, BplYUCIHTH SHEPTHI0 MArHUTHOTO TMOJs cojeHowmaa, conepxkamero N = 1000 BuTkoB

npoBoAa, nmpu cuie Toka | =1 A, ecnu MarHUTHBIM MOTOK Yepe3 €ro IMONEepeyHOe CeUeHHe
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTh MHAYKTUBHOCTH MPOBOJSALIETO KOHTYpa, €CJIM MarHUTHBIM MOTOK 4Yepe3 HEero

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe M3MeHEHHUs TOKa B KOHType ¢ 4 A 1o 8§ A. OtTBeT:
5 mI'H.



46. Ha nytu cBeTOBO#l BOJIHBI, WIYIIEH B BO3AYXE, MOCTABUIM CTEKISHHYIO IJIACTUHKY
(mokazarenb mpejaoMiieHHs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha ckolbKO W3MEHHUTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.

47. Haiitu Bce mnmmabl BomH Buammoro cera (ot 0,76 mo 0,38 mMKM), KoTOpwie OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH X042 MHTEp(EepHpyIOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

48. Paccrosinue d mexny aBymst miensimu B onbite FOHra paBHo 1mm, paccrosinue | ot menei
1o 3kpana 3 M. OnpenenuTs IIMHY BOJIHBI A, UCITyCKaeMOl HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX MOJI0C Ha 3KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49. Ha mpbuibHyto mnenky (N = 1,3), Haxoxdiryrocss B BO31yXe, NaAaeT HOPMAJIBHO IIy4OK
aydeii Oeoro ceeta. [Ipu kakoii HauMEHbIICH ToMmUHE 0 IUIEHKH OTPaKEHHBIH CBET C JUTHHOM
BouiHBI A = 0,55 MKM oOKakeTcs MaKCHMalbHO YCWJICHHBIM B pe3yibTare HHTEpPEepeHIu?
OTteer: 0,1 MKM.

50. Paccrosinue Arp 1 MeXy BTOPHIM U IIEPBBIM TEMHBIM KOJibllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO | mMM. Ompenenuth paccTossHUE Arjpg MEXAY IECATHIM M JEBSATHIM KOJIBLIAMHU.
Otser: 0,39 MM.

51. Ha mens mupuHoit ¢=0,05 MM mMagaeT HOPMaJIbHO MOHOXpoMaTthueckuii cBer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi ¢ Mexay IepBOHAYAIbHBIM HAMPaBICHUEM ITy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO U PaKIMOHHYIO TIojocy. OTBer: 2,75°.

52. CKOJIPKO IITPUXOB HA KaXKJbI MULIUMETP COACPKUT MUPPAKIUOHHAs peuleTKa, eclly
npu HaONIOJEHHMH B MOHOXpOMaTHYeckoM cBere (A=0,0MKM) MakCUMyM IISITOTO TOpPSIKa
oTksoHeH Ha yroa ¢=18°? Oreer: 100.

53.  Judpakumonnas pemerka comepxuT N =200 mrpuxoB Ha Imm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaThdeckuii cseT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIETO NOpsAIKa
naet ota permerka? OrBet: 8.

54. CKOJIbKO IITPUXOB HA KAl MUJTUMETP COACPNKUT MUPPAKIUOHHAs pelleTKa, eclly
npu HaOMIOJeHNH B MOHOXpoMatudeckoM cBeTe (A = 0,6 MKM) MakCHMyM TpPETbEro MOpsaKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

55. [Ty4oKk ecTeCTBEHHOrO CBeTa, UAYIIHMIA B BOJE, OTPaKAeTCs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). IIpu kakom yriie mageHus o (B rpajaycax) OTPaKCHHBINH CBET
MOJIHOCTBIO MoJsipu3oBan? OTBeT: 61,2°.

56.  VYroxn bprocrepa og, IpU MafeHUM CBETA U3 BO3yXa Ha KPUCTAJLUl KAMEHHOM COJIM paBeH
57°. Onpenenuts CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.
57.  llpenenbHbIl yroa o TOJHOTO OTPAXKEHMs IydyKa CBeTa Ha TpaHMIE XHIKOCTH C

BO31yXoM paBeH 43°. Ompenenuts yron bprocrepa og, (B rpamycax) ansd HajeHus jTyda U3
BO3/lyXa Ha MOBEPXHOCTh ATOU KUAKOCTU. OTBer: =55°45",

58. VYron Mexay TIIaBHbIMHM IUIOCKOCTSIMH TOJISIpU3aTOpa M aHanu3aTopa cocrasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCUBHOCTU IMPOIIEIIIET0 YEPE3 HUX CBETA, €CINM Yrojl MEXIy
TJIABHBIMU TJIOCKOCTSIMU TIOJIIPU3aTOpa M aHamu3aTopa u3MeHuics 10 45°. Orser: 1,5.

59. Crenens nonsipuzanuu P yactuuHo-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pa3
OTJIMYAeTCs MaKCHUMaJjlbHasi WHTEHCHUBHOCTh CBETa IPOIYCKAEMOro Yepe3 aHaiu3aTop, OT
MuUHUMabHOU? OTBeT: 3.

60.  OmnpenemwTs TeMIieparypy, Py KOTOPOH SHepreThdeckas CBETHMOCTh R abCcoMmOTHO YepHOro
Tena pasra 10 kBT/MZ. Oter: 648 K.

61. Ilotok SHepruu, W3Iy4aeMbli W3 CMOTPOBOTO OKOIIKA IUIABMIBHOW TIieud, paBeH 34 BT.
OnpenemmTs TeMIieparypy Medu, €CIu IIIOIMIAIb OKOIIKA COCTABIISIET 6 cM’. Orger: 1000 K.

62.  Bo CKOJBKO pa3 Haji0 YBEIMYHUTH TEPMOAMHAMIYECKYIO TEMITEpaTypy aOCOTIOTHO YepHOTO TeTa,
4TOOBI €ro SHEepreTUIecKas CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.



63. Ha xakyro mMHY BOJHBI TPUXOAWTCS MAKCHMYM CIIEKTPATHHOM IIOTHOCTH SHEPreTHYCCKO
CBETUMOCTH a0COJTFOTHO YEPHOTO Tea IIPH TEMIIepaType 0°C. OrBer: 10,6 MKM.

64. OmpenenuTs UIMHY BOJHBI CBeTa, oOmydaromiero (oTokaron ¢ paboTol BBIXOJA
A =2,15B, ecnmu MakcuManbHas KHHETUYECKash SHEPTUST (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

65. Ha moBepxHOCTH (oTOKaTOma MamaeT MoHoxpomarudeckuit cBeT (A = 310 am). YUtoOsl
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TPUIOKUTH 3aJCPKHUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBet: 2,3 3B.

Onepatop 340 000 "KomnaHus "TeH3op"

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO

3aBeaytowmii kadeapoit Oudd
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