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1 OBIIIUE 110JIOKEHUA

Oyenounvle mamepuaibl — MO COBOKYHNHOCHb YUEOHO-MEMOOUYECKUX MAMeEPUAIos
(npakmuyeckux 3a0aHull, ONUCAHUL QOpM U NpoYeoyp NPOGepKu), NPeOHA3HAUEeHHbIX O
OYEHKU KA4ecmed OCE80CHUsl O0OVUAIOWUMUCT OAHHOU OUCYUNIUHbL KAK YACMU OCHOGHOU
006pa306amenvHoll NPOSPAMMBbL.

Llernv — oyenumv coomeemcmeue 3HAHUU, YMEHUNl U YPOGHS NPUOODEMEHHbIX
KOMNnemeHyul 00y4arwuxcs yeaam u mpedo8aHusM OCHOBHOU 00paA308amMenbHOl NPOSPAMMbL 6
X00e npogedenUs NPOMeNCYMOYHOU ammecmayuu.

OcHognas 3a0aua — obecneuums OYEHKY YPOBHS CEHOPMUPOBAHHOCMU KOMNemeHyull,
3aKPEnIeHHbIX 30 OUCYUNTUHOU.

Konmponv  snanuii  nposooumcs 6  (opme  NPOMENCYMOYHOU — ammecmayuu.
Tlpomescymounas ammecmayusi npoGOOUMcs. 6 (hopme K3AMEHA 8 NePEeOM, 6MOPOM U
mpemvem cemecmpax.

Dopma npogedenusi K3aMeHA — YCMHbIL OMEen Nno MeoPemudeckum ONpoCam,
CHOPMYTUPOBAHHBIM € YUEMOM COOEPHCAHUS V4eOHOU OUCYUNIUHBL U pelleHUe NPAKMUYeCcKUX
3a0au.

2 OITHCAHHE ITOKA3ATEJIEH H KPUTEPHEB OLIEHUBAHHA KOMITETEHI[HH

ChopMHpoBaHHOCTH Ka)KJ0M KOMNTEHUUHU (WJIM €€ YacTH) B paMKaX OCBOCHMS JaHHOM
JMCLUIUIMHBI OLIEHUBAETCS B MPOLIECCe MPOBECHUS IK3aMeHa B (hopMe OaIbHOM OTMETKH:

«OTINYHO» 3aCITy)KMBAeT CTYJEHT, OOHApYKUBIINI BCECTOPOHHEE, CUCTEMAaTHYECKOE U
riy0okoe 3HaHHWE Y4eOHO-IPOrpaMMHOTO MaTepHajia, YMEHHE CBOOOJHO BBINOJHATH 3a/1aHUS,
MPEyCMOTPEHHBIE TPOTrPaMMO, YCBOMBIIMH OCHOBHYIO M 3HAaKOMBIM C JIOMOJHUTEIBHON
JUTEPATYpOl, pEKOMEHI0BAaHHON NporpaMMoii. Kak nmpaBuio, olleHKa «OTJIMYHO» BBICTABIISAETCS
CTYJEHTaM, YCBOMBIINM B3aMMOCBS3b OCHOBHBIX MOHSATHUI TUCHUIUIMHBI B UX 3HAYCHUH IS
npuoOpetaemMoii mpodeccuu, NPOSBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3JI0KEHUU
1 UCTOJIb30BaHUH Y4eOHO-IIPOTPAMMHOT0 MaTepuana;

«Xopomo» 3aciy’)KUBaeT CTYACHT, OOHApYKMBIIMKA TIIOJIHOE 3HaHHE Y4eOHO-
MIPOrpaMMHOT0 MaTepuaa, YCHEIIHO BBIIOJHSIIOUINMN IpeyCMOTPEHHBIE B TpOrpaMMe 3a/1aHusl,
YCBOUBILNN OCHOBHYIO JINTEPATYpPY, PEKOMEHIOBAaHHYIO B IporpaMMe. Kak mpaBuio, oueHka
«XOpOILIO» BBICTABISIETCS CTYAEHTaM, IOKa3aBIIMM CHCTEMaTHYEeCKHIl XapakTep 3HaHWM I10
JUCLUUIUIMHE M CIIOCOOHBIM K HX CaMOCTOATEIBHOMY IONOJHEHUIO M OOHOBJIEHHIO B XOJ€
nanpHene yueoHoi paboTsl U MPOPECCHOHANTBHON AESITeTbHOCTH;

«Y10BJIETBOPUTEJILHO» 3aCITy’)KUBACT CTYAEHT, OOHApYXMBIIUI 3HAHUSA OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHEWIed ydeObl u
npeacTosiimei paboThl MO  CHEIHUAIbHOCTH, CIPABISIOUIMICA C BBIIOJIHEHUEM 3aJlaHUH,
MPETyCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIUTEPATypOu, PEKOMEHIOBAHHOU
nporpaMMoil. Kak mpaBmiio, OLEHKa «yJOBIETBOPUTEIBHO» BBICTABISAETCS CTYyAEHTaM,
JOMYCTUBIIMM TIOTPEUIHOCTH B OTBETE HA DK3aMEHE M NPH BBIMOJHEHUH HK3aMEHAIMOHHBIX
3aJjaHui, HO O00JIaJaroIuM HEOOXOIUMBIMU 3HAHUAMU Uil UX YCTPAHEHUS MOJ| pPyKOBOACTBOM
MpenoaBaTes;

«Hey/n0B/1IeTBOPUTEJIBbHO» BBICTABISIETCA CTYACHTY, OOHapyXuBIIeMy HpoOenbl B
3HAHUSAX OCHOBHOTO Y4eOHO-NPOTPaMMHOIO MaTepuana, JOMYyCTHBIIEMY MpPUHUIUIUAIbHBIE
OomMOKM B BBIMOJHEHUH TPEIyCMOTPEHHBIX MporpamMmoi 3aaanuil. Kak mnpaBuio, oreHka
«HEYJOBJIETBOPUTENILHO» CTaBUTCS CTYAEHTaM, KOTOpPbIe HE MOTYT MPOAOHKUTh 00yYeHHE WIIH
NPUCTYIIUTh K NMPO(ecCHOHAIBHONW NEATENbHOCTH MO0 OKOHYAHUM By3a 0€3 JOMOJHUTENbHBIX
3aHSATHUNA MO COOTBETCTBYIOIIECH NUCIUTIIINHE.

OneHka «HeyJAOBJICTBOPUTEJIBbHO» BBICTABISETCS TAK)KE B Cllydae, €CIU CTYACHT HE
BBITIOJTHWII W/WJIM HE 3alIUTUI JIabopaTopHbIe pabOoThI, MPeayCMOTPEHHbIE TPadUKOM B TaHHOM
ceMecTpe, W He BiajeeT NMPHOOpETaeMBbIMU B IPOLIECCe MPAKTUUECKUX 3aHATUN HaBBIKAMU
peuieHus (pU3MYECKUX 3aa4 0 TeMaM TEeKYIIEro ceMecTpa.



3 IIACIHIOPT OLHEHOYHbIX MATEPHAJIOB 110 TUCLHHIVIHHE

OIIK-6

No KonTponupyemebie paznesnsl Kon xonTponupyemoii Bun, meron, popma
/1 (TemMbl) AUCIUTUIMHBI KOMIETeHIUU (1n e OLIEHOYHOT' O
YaCTH) MEPOTIPUSITHSI
1 2 3 4
1 duznyeckre OCHOBBI KIIACCHUECKONH MEXaHUKH
1.1 Beenenne OIIK-1 SK3aMeH
OIIK-6
1.2 | KunemaTuka nocTynareiabHOro OIlIK-1 DK3aMeH
Y BpalaTeJibHOTO ABUXKEHUSI OIIK-6
1.3 | /ImHaMHKa IOCTYIIaTEIBHOTO U OIIK-1 OK3aMeH
BpalaTeIbHOTO JIBUKECHUS OIIK-6
1.4 | 3akOHBI COXpaHEHUS OIIK-1 DK3ameH
OIIK-6
1.5 OCHOBBI cielIMAJILHON TEOpUHU OIIK-1 OK3aMeH
OTHOCUTEIBHOCTH OIIK-6
1.6 | Mexanudeckue kKoiebaHus OIIK-1 DK3aMeH
OIIK-6
2 OcHOBBI MOJIEKYJISIPHOU (PU3UKHU U TEPMOIUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIAPHON (HU3UKHU OIIK-1 DK3aMeH
OIIK-6
2.2 | OCHOBBI TEPMOJINHAMHUKHU OIIK-1 OK3aMeH
OIIK-6
3 DJIEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OIIK-6
3.2 | IIpoBOJHUKY U IUINEKTPUKH B OIIK-1 OK3amMeH
SJIEKTPUYECKOM TOJIe OIIK-6
3.3 | [IoCTOSHHBIN 3IEKTPUIECCKUN OIIK-1 DK3aMeH
TOK OIIK-6
4 DJIEKTPOMArHeTH3M
4.1 | MarsnuTHOE NI0JIE B BAKyyMe OIIK-1 OK3amMeH
OIIK-6
4.2 | MarHuTHOE 10Ji€ B BELIECTBE OIIK-1 DK3aMeH
OIIK-6
4.3 | DnekTpoMarHuTHas UHAYKIUS OIIK-1 DK3aMeH
OIIK-6
4.4 | DnekTpoMarHuTHbIE KoJieOaHus OIIK-1 DK3aMeH
OIIK-6
) Bousnbl 1 onTHka
5.1 | Bonnsl OIIK-1 DK3aMeH
OIIK-6
5.2 | OnTuka OIIK-1 DK3aMeH
OIIK-6
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-1 DK3ameH
OIIK-6
6.2 | KBanToBas MexaHuKa OIIK-1 DK3ameH




7 ATomHas ¥ siiepHas hu3MKa
7.1 | ®uzuka atoma OIIK-1 DK3aMeH
OIIK-6
7.2 | DneMeHTHl (HU3UKH TBEPAOTO OIIK-1 DK3ameH
Tena OIIK-6
7.3 | SlnepHas pusuka OIIK-1 OK3ameH
OIIK-6

4 THIIOBBIE KOHTPOJIBHBIE 3A/TAHUA U HHBIE MATEPHAJIbI

4.1. lIpomerncymounana ammecmauus é popme sxzamena (1 cemecmp)

Kon Pe3ybTaThbl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMbl
KOMIIeTeHIINH Conep:kanue KoMIneTeHIU
OIIK-1 [TpuMeHsTh ecTeCTBEHHOHAYYHBIE M OOLICHHKEHEPHbIE 3HAHUS, METOIbI
MaTeMaTHYECKOTO aHaJIM3a U MOJICIMPOBAHNUS B MPO(eCcCHOHAITBHOM
JIEATEITbHOCTH

Tunosble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCUHILINHE

1. MarepuanbHas Ttouka. Cucrema otcuera. Ilyte. Ilepememenue. CkopocTh H
YCKOpEHUE MaTepUAILHON TOYKH, UX MPOEKIMU Ha KOOPAUHATHBIE OCH.

2. Bpamenne MarepuaJbHOW TOYKM BOKPYT HEIMOJBM)KHOW OCH. YITIOBask CKOPOCTh H
ynioBoe  yckopeHue. CBA3b MeEXIy YIIOBBIMM UM JIMHEHHBIMM  KHHEMAaTHYECKUMH
XapaKTepUCTUKAMM.

3. IT'paHuubl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukd. llepBbiii 3akoH HbroToHa.
Cuia, Macca u umnyinsCc. Bropoi 3akoH HproTOHa Kak ypaBHEHHWE ABWKEHHUSA. TpeTuil 3aKOH
HeroToHa.

4. 3akoH BceMHpHOro TAroreHus. Cwia TSDKECTH M Bec Tena. Ynpyrue cuiibl. CHitbl
TPEHU.

5. KoncepBaruBHble W JuccunartuBHble cwibl. [loTeHnumansHas osHeprus. Buasl
NOTeHIMaIbHOU dHepruu. [lonHas MexaHu4yeckast SHEprusl.

6. BHyTpeHHME M BHEIIHHME CHJIbl. 3aMKHyTas CUCTEMAa. 3aKOH COXPAaHEHHs IOJHOU
MeXaHN4eCKol AHEprur. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMH IIPOCTPAHCTBA Y BPEMEHHU.

7. 3aKOH COXpaHEHUS UMITYJIbCA.

8. MoMEHT cuibl, MOMEHT UMITYJIbCA. 3AKOH COXPAHEHUS MOMEHTA UMITYJIbCA.

9. OCHOBHOW 3aKOH AMHAMHKHU BPAIIATEILHOTO IBUKECHUS.

10. MomeHT nnepuuu, ero csorctsa. Teopema llltelinepa.

11. Ipuamun otHocutensHOocTH [ammies. I[lpeoOpazoBanme [Mamumes. Knaccumueckas
TeopeMa CIO0XKEHHUsS CKopocTel. THBapuaHTHOCTB 3aKOHOB HbIOTOHA B MHEPLMAIBHBIX CUCTEMAax
oTcyerTa.

12. Toctynarel OiHmreiliHa. IIpeob6pazoBanus Jlopenna. OTHOCUTENBHOCTh MOHSATHS
OJHOBPEMEHHOCTH. OTHOCUTENBHOCTh JJIMH W IPOMEKYTKOB BpemeHu. MHTepBanm Mexnay
COOBITHSIMH.

13. PenATUBUCTCKUI 3aKOH MpeoOpa3oBaHUs CKOPOCTH. PeNaTHBUCTCKUM HMITYJIbC.
PenstuBuCTCKOE ypaBHEHUE IMHAMHUKU. PEJSITUBUCTCKUE BBIPAXKCHUSA I KUHETUYECKOW U
ITOJIHOM dHEPrun. B3auMoCBsA3b MacChl U SHEPTHH.




14. TlonsiTue O HeMHEpUUANbHBIX cucTemMax otcuera. Cunbl uHepuuu. [IpuHUUD
SKBHUBAJICHTHOCTH DWHILTEWHA.

15. duddepennuansnoe ypaBHEHHE CBOOOIHBIX TapMOHUYECKUX KOJIeOaHUW U ero
pelieHue.

16. YpaBHeHHe 3aTyxalwomux KoleOaHwii M ero pemieHue. [lapaMeTpsl 3aTyxarommx
KoJIeOaHUH.

17. YpaBHeHUE BBIHYXIEHHBIX KOJI€OaHUH U ero pelieHue. SIBieHne pe3oHaHca.

18. Crartuctnueckuut " TePMOJAMHAMHUYECKHI METOJIBI HCCJICIOBAaHMS.
TepmonnnamMuyeckue mapameTpbl. PaBHOBECHBIE COCTOSHHS U MPOILECCHI, UX U300pakeHHe Ha
TEPMOJMHAMUYECKUX THarpaMmax COCTOSTHUSI.

19. Uneanpubiii ra3. [laBneHue wupaeanbHoro rasza. BbIBog OCHOBHOIO ypaBHEHUS
MoJiekyasipHo-KuHeTnueckoil reopun (MKT) uneansHoro rasa.

20. Cpennsis KUHETHYECKas DSHEPrusi MOJIEKYJl HJealbHOro Tas3a. MomnekynaspHo-
KHHETHYECKOE TOJIKOBaHHUE a0CONIOTHOM Temmeparypbl. Yuciao cremeHeil cBoOOAbl MOJICKYIIHI.
3aKoH paBHOMEPHOTO pacTpeAesieHUs] JHEPTHH M0 CTETIEHSM CBOOOIBI MOJICKYIL.

21. OcHOBHOE YypaBHEHHE COCTOSHUSA HIeanbHOTO Traza (ypaBHeHue Kiameipona-
Menneneesa). M3onponeccsl.

22. 3akoH MakcBesmia il pacupenesieHus MOJIEKYJl MJICIbHOTO ra3a mo CKOpOCTSIM U
SHEPrUusiM. XapaKTepHbIE CKOPOCTH JABUKEHHS MOJIEKYJI UCaTbHOTO rasa.

23. TlpuHnun nerambHOTO paBHOBecHs. bapomerpuueckas gopmyna. 3akon boibsiiMana
JUISL pacripe/ieNIeHHsI YaCTUIl BO BHEITHEM MTOTEHIIUATBHOM II0JIE.

24. Pabora mpu HU3MEHEHHH OO0bEeMa, KOJUYECTBO TEIUIOThl, BHYTPEHHSISI HSHEpPrHs
uaeanbHOro rasza. IlepBoe Havano TEPMOAMHAMMKHU, €r0 IPUMEHEHUE K u3ompoleccaM. Bropoe
Havasio TePMOJTUHAMUKH.

Kon Pe3yabTarhbl 0CBOEHHUSI 0OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
KOMIIeTEeHIIUN Conep:xaHue KOMNeTeHUH
OIIK-6 CriocobeH pemaTh CTaHAapTHBIEC 3a1a4K MPodheCCHOHATBHOM

JeSITEeIbHOCTH Ha OCHOBE MH(OPMAITMOHHOM 1 Oubnuorpaduaeckoi
KYJITYPBI C IPUMEHEHHEM HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

TunoBble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 AMCHMILINHE

1. BreluucneHne NpoiAEHHOIO MyTH NPU HEPABHOMEPHOM JBM)KEHHU MaTepUalbHON
TOYKH.

2. llentp wMmacc. VYpaBHeHue JBWXKEHHMS LeHTpa Macc. Cucrema ILeHTpa Macc.
PeakTuBHOE ABMXKEHUE.

3. KpuBonuHelHOE ABMXEHHE MATEpUaIbHOM TOUKHU. TaHreHLMaIbHOE U HOPMAJIbHOE
YCKOpPEHHUE.

4. BbIBOJ MOMEHTOB HHEPLMHU CTEPXKHS, HUINHAPA, 11apa.

5. PaGora cuibl u MoutHOCTh. KuHEeTHUECKas SHEPTUS MOCTYNATEIbHOTO IBUKECHHUS.

6. Kunernueckas »5sHeprus Tela, BpAIIAIOIIErOCs BOKPYI HEMOABM)KHOM  OCH.
Kunernueckas sHeprust npu mjaoCKOM JBUKEHUU.

7. Csobomnbie ocu. I'mpockor. [peneccus rupockorna.

8. IlpyxuHHBINA, PU3NYECKUI U MAaTEMAaTHYCCKUN MASTHUKA. DHEPTUs TapMOHUYECKOTO
OCLIWJUISTOPA.

9. CrnoxeHue OIUHAKOBO HAMPABJICHHBIX U B3aUMHO MEPIEHAUKYISAPHBIX KOIeOaHUH.

10. DxcnepuMmeHTanbHOE MOATBEPKICHUE pactipeaesenuss Makcsemna: onbitel LllTepHa
u Jlammepra.

11. CpemHee dHMCIO CTONKHOBEHWH, CpeIHSsl JIUHA CBOOOJHOrO Tmpobera U



3G PEeKTUBHBIN TUaMETP MOJIEKYII.

12. Anmabarnbrii poriecc, ypaBuenue [lyaccona.

13. TerumoemkoCcTh HAEANBHOIO Ta3a NpU H30Ipoleccax. YpaBHeHHe Maiiepa.
Krnaccuueckast MONeKylnsspHO-KMHETHYECKash TEOpHsl TEIUIOEMKOCTH WJIEalbHOr0 raza u ee
OTPAaHUUYEHHOCTb.

14. Kpyrosoii nmpouecc (uukin). TeroBble aBurarenu U xonoauibHble MamuHbl. KITJ]
uaeanbHoM TemioBoi mamuHbl. [ukin Kapho.

15. DHTponus uaeanbHOro raza npu oOpaTUMBIX W HeoOpaTUMBIX Mpoueccax. Teopema
Hepucra. CraTucTHuecKoe TOIKOBaHKE SHTPONUH. TepMoImHaMyKa HeOOpaTUMBIX MPOLIECCOB.

Tumnosbie 33124 0 JUCIUILIHHE

1. JIBMKEHUE MaTEPHAILHOM TOUKY 3a/1aHO ypaBHeHueM x=A¢+Br, rne A = 4 m/c, B=-0,05
M/c’. OnpesenuTh KOOPAMHATy B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTH V TOUKH PaBHA HYJIIO.
OrtBet: 80 m.

2. JIBMKEHNE MaTEPUAILHOM TOUKH 3a/1aH0 ypaBHeHueM x=Ai+Br, rne A = 4 m/c, B=-0,05
M/c?. OnpenenuTh YyCKOPEHUE B MOMEHT BPEMEHHM, B KOTOPBIA CKOPOCTb V TOUKHM PaBHa HYJIIO.
Otser: -0,10 m/c.

3. JluneiiHast CKOpPOCTh V| TOYEK Ha OKPY)KHOCTH Bpalllalollerocs AMcKa paBHa 3 M/C.
Touku, pacnonoxkennbie Ha AR=10 cMm Oirke K OCH, UMEIOT JMHEHHYIO CKOPOCTh ,=2 M/C.
Onpenenuts yriaoByro CKOpOCTh BpameHus aucka. Orser: 10 paa/c.

4. Jluck Bpamaercs cornacHo ypasHenmioo ¢ =A+Bt+Cr, tne A=1pan, B=-2pan/c,
C = 0,5 pan/c’. Haiit yriioBoe ycKopeHHe B MOMEHT BpeMeHH t = 2 ¢. OTBet: 6 pan/c.

5. Jluck Bpamaercs COrIacHO ypaBHenuio ¢ = A+Bt+Cr, rme A=1pan, B= 12 pan/c,
C = -1 pan/c’. B kakoif MOMEHT BpEMEHH YIJIOBas CKOPOCTh JMCKa OyzeT paBHa Hyaw? OTBeT:
2c.

6. HaliTn MOMEHT MHEpLUH TOJI0T0 HUIMHIPA MACCON 2 KT U PaJuyCcOM 5 CM OTHOCUTEIIBHO
ero ocu cummerpuu. Oteer: 0,005 Kr-m%.

7. Haiitu MoMeHT mHepiuu mapa Maccod 5 kr u paguycoMm 10 cM OTHOCHUTENBHO OCH,
npoxosiieii uepes ero nentp macc. Oreer: 0,02 Kr-m>.

8. Haiitn momenT nHepuuu nucka maccou 0,5 xr u pagmycoM 20 cM OTHOCUTEIBHO OCH
HEPIEHANKYISPHOM K INIOCKOCTH JMCKA ¥ IpoXosmeii uepes ero uentp. Orser: 0,01 kr-m>.

9. HaiiTu MOMEHT MHepUUU CTEepXkKHS Macco 5 Kr W JUIMHOW 1,2 M OTHOCHUTEIBHO OCH
HEPIEHMKYIAPHON K CTEPIKHIO ¥ IIPOXOALIEH uepe3 ero cepeauny. OTer: 0,6 Kr-m’.

10.  HaiiTu MOMEHT HWHEpLUMH CIUIOIIHOTO ILWJIMHAPAa Maccoll 2 KI' M paguycoM S cM
OTHOCHUTENBHO €ro ocu cummerpur. OrBer: 0,025 Kr-m>.

11. Haiitu MoMeHT mHepuuu crepxHs maccod 1,5 kr m anuHOM 1 M OTHOCHUTEIBHO OCH
HEPIEHANKYISPHOM K CTEPKHIO U MPOXOaAmIel gepes ero konen. Orser: 0,5 kr-m?

12. BepeBka paspeiBaeTcs npu MOABEUIMBAHMM K HeW Tena Maccod 36 kr. Teno kakoit
HaubOJIbIIEH MAaCChl MOYKHO TIOJHUMATh Ha DTOH BEPEBKE ¢ yckopeHueM 2 mM/c*? OrTser: 30 Kr.
13. Teno cockanb3bIBaeT MO INIAAKON NOBEPXHOCTH, COCTaBIAOLIEN yros 30° ¢ rOpu30HTOM.
Haiitu yckopenue tena. OtBer: 5 m/c?.

14. C xakoii MMHMMaJIbHOW TOPU30HTAIBHON CWJION HYKHO NPH)KMMATh TEJIO MAacCOM 2 KI K

BEePTHKAIBHON CTeHe, 4ToOhl oHO He ymano? KosddwummeHT TpeHHS MeXOy MOBEPXHOCTHIO
cteHsl ¥ TeaoM pased 0,2. Orser: 100 H.

15.  Teno maccoii 500 r ynano ¢ BeicoTsl 19 M 3a 2 c. HaliTu cuity conpoTHBIIeHUs BO3AYyXa,
cuutas ee noctosaaou. Orser: 0,25 H.
16. MaxoBuk B BHJAE UWIMHApPa Maccod 5 Kr u paauycom 20 cm 3a 4 ¢ OoT Hayana

PaBHOYCKOPEHHOTO BpalleHus 1ocTur yactothl 10 06/c. HaiiTu MOMeHT cuit, AeMCTBYIONINX Ha
maxoBuk. OtBet: 1,57 H-Mm.

17. Tonkuil ogHOpoAHBIN cTepxkeHb LMHOU 50 cm u Maccoit 400 r Bpamaercst ¢ yriioBbIM
YCKOpPEHHEM 3 pan/c’ OKOJNO OCH, HPOXOISMIEH NEPHEHAUKYISPHO CTEPKHIO 4YEPE3 €ro



cepenuny. Onpenenuts Bpamaoimuii MomeHT. OTBet: 25 MH M.

18. [Tynst et co ckopocThio 800 M/c, Bparasich OKOJIO MPO0ILHOM ocu ¢ yacTotoit 3000 06/
c. I[lpuanMas mymo 3a IWIMHAPUK JUaMETpOM § MM, OMNPEACNUTh KAaKylH OO KUHETHYECKOM
SHEPIHH TeJa COCTABIISICT KMHETHYEeCKast sHeprus BpaieHus. OrTeet: 0,44 %.

19.  Ilon nmeiicTBHEM MOCTOSHHOW CHJIBI BaroHeTKa MpHoOpena cKopocTh 2 m/c. OnpeaenuTsb
paboty A cwuibl, eciii Macca Baronetku pasHa 400 kr. OrBet: 800 JI:x.
20. Manenpkuii mapuk maccoi 100 r gBHXKETCS B TOPU30HTAJIBHON IJIOCKOCTH HAa HUTHU

ot 40 cMm. Kakyio paboTy HyXHO COBEpPIINTb, YTOOBI YBEIMUYUTH YTIJIIOBYIO CKOPOCTh
mapuka ¢ 20 pag/c 1o 25 pan/c? Orer: 18 k.

21. OnpenenuTh JIMHESHHYIO CKOPOCTh TIEHTPA TOJIOTO IIMHIIPA, CKATUBILIETOCSI 0€3 CKOJIBKEHHS C
HAKJIOHHOM IIOCKOCTH C BEICOTHI 1,6 M. OTBeT: 4 M/cC.
22. OfHOpPOAHBIH UWIMHIAP KaTUTCs 0e3 MpOCKaIb3bIBAHHUA 1O TOPU3OHTAIBHOU

MOBEPXHOCTH CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXET MOJHATHCS IO HAKIOHHOM
mrockoctu? OtBet: 0,3 M.

23. Chapsn maccbl 50 Kr, JIeTSAIIUMH TOPU3OHTAIBHO co ckopocThio 800 m/c, momanaer B
mwiatrgopMy ¢ MecKkoM M 3acTpeBaeT B HeM. HallTu ckopocTh miatdopmbl Mocie monagaHus
cHapsJa, eciau ee Macca 16 T. OrTBert: 2,5 m/c.

24. [To ropu3oHTaIBHBIM peibcaM co cKopocThio 20 km/4 aBmxkercs miatdopma maccsl 200
kr. Ha Hee BepTuKanbHO MajaeT KaMeHb Macchl 50 Kr u aBmwxkercs BMecte ¢ miaatdopmoil. C
KaKo# CKOPOCTBIO TocHe 3Toro IBrmkeTcs miatgopma? OTBer: 16 km/4.

25.  Ilmatdopma B Buae Iucka Maccoil 4 Kr U paguycoM 12 cM Bpamaercs 1o HMHEpIHUU
BOKPYTI' BEpTUKaJIbHOW OcHU. BO CKONBKO pa3 yMEHBIIMTCS YacTOTa BpallleHUs, €clid Ha Hee
MIOJIO’KUTH KOJbLlo Maccol 1 kr u paguycom 10 cm? OTser: 1,35.

26. Touka coBepiaeT rapMoHHYECKUE KoeOaHust 1Mo 3akoHy X = Acos(wt+qo), Tie A=3 cM,
a ® =2 ¢'. HallTu MakcuMaibHyI0 CKOpOCTh ToukH. OTBeT: 6 cM/c.

27. Touka coBepIaeT rapMoHHYECKUE KOeOaHust 1Mo 3akoHy X = Acos(wt+qo), Tie A=5 cM,
a ® =2 ¢’'. Haiitn MmakcumanbHoe yckopenue touku. Orser: 20 cm/c’.

28. Haiitu mnepwon konmebanuit  (U3MUECKOTO MAaATHHKA, TMPEACTABISAIONEro Cco0oM

OJTHOPOJIHBIM cTepkeHb UIMHONM 60 cM, BpallaroLUiicss BOKPYr TOPU3OHTAJIBHOM OCH,
MPOXOJIAIIEH yepe3 ouH U3 ero kouuos. Orser: 1,26 c.

29. Haiitu mnepuon KoneOaHuil (U3UUECKOTO MAaATHUKA, TPEACTABIAIONIETO COO0M
OJTHOPOJHBIN AUCK paguycoM 30 cM, BpaIaOIHNCS BOKPYT TOPU3OHTAIBHON OCH, MMPOXOIAIIEH
yepes kpail aucka. Orser: 1,33 c.

30. bamnon BMectumMocThIO 20 J1 COAEPKUT yIiIeKUCIbIA ra3 Maccoid S00 T moa AaBICHUEM
1,3 MIla. Onpenenuts Temneparypy raza. Orser: 275 K.

31. Kakoii 06bem 3aHnMaeT uaealbHbli ra3, coaepkanuii | kMosb BeriecTBa Ipu J1aBICHUN
1 MITa u Temnepatype 400 K? OrBer: 3,3 m’.

32. bamnon BmectumocThio 12 1 comepxut yriekucibeii ra3. [laBienue raza pasHo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy rasa B 6amione. Orer: 212 1.

33. B Gamnone BmectumMocThiO 25 11 HaxoauTcst Bogopon npu Temmeparype 290 K. Ilocme

TOTO KaK 4YacTh BOAOPOJA HM3PAcXOJOBAIH, JaBieHHEe B OauioHe moHm3mioch Ha 0,4 Mlla.
OnpenenuTe Maccy U3pacxogoBaHHOrO Bogopoaa. Orser: 8,3 r.

34. B Gamnone coxepxurcs ra3 npu temmneparype 100 °C. [lo xaxoii temnepatypsl (B °C)
HY’KHO HarpeTh ra3, 4ToObl €ro JaBJeHHEe yBEIUYMWIOCh B 1Ba pa3za? Orset: 473 °C.

3s. Kakoe xonmmuecTBO TemioThl noTpedyercs, 4roOsl HarpeTh 1 Moib a3ota Ha 300 K mpu
nocTostHHOM 00beme? OTBet: 6,23 kJIK.

36. Ha ckonpko u3MEHMIAch BHYTPEHHSS OJHEPrUs BOASHOIO Iapa, €CIU IPU  €ro
M300apUYECKOM CKATHH BHEITHUE CUJIBI coBepIImM padboTy paBHyto 10 k/[x? OtBer: 30 kXK.
37.  Ilpu KaKoM JaBJIEHUH NPOUCXOANUIO H300apHOE pacIIUpeHHe a30Ta, €ClId Ha YBEJINYCHUE
ero oobema Ha 12 11 Ob1T0 3aTpaueHo KomruecTBO TerioThl paBHoe 21 k/[x? OrBet: 500 kIla.
38.  Kakoe KOJIMUYECTBO TEIUIOTHI OBLUIO 3aTpAaueHO HAa HArpeB TeJsl IpU MOCTOSHHOM 0O0beMe

V=20 1, ecnu ero nasnenue Bo3pocio Ha 400 kl1a? OrBer: 12 klx.



39. Kakoe xonmuecTBO TEIIOTH MoTpedyercs, 4ToObl HarpeTs § Moib Bojgopoja Ha 100 K
IIpU NOCTOSIHHOM faBieHun? Orser: 23,3 k/x.

40. TIpu wm3oxopHOM HarpeBe 1 Mous remus TeMmieparypa yBenuuuBaercs B 3 pasa. Haiitu
npupartienue >aTporun. OtBer: 13,7 Ix/K.

4.2. IIpomexncymounan ammecmauus é popme rxzamena (2 cemecmp)

Kon Pe3ybTaThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIneTeHIU
OIIK-1 [TpuMeHSTh ecTeCTBEeHHOHAYYHBIE M OOIIEUHKEHEPHbIE 3HAHUS, METOIBI
MaTeMaTHYECKOTO aHAJIM3a U MOJICIMPOBAHNUS B PO(eCcCHOHAITBHOM
JIeSITeJIbBHOCTH

Tunosbie TeopeTHYecKHe BONPOCHI K IK3aMeHY 110 M CIHILIMHE

1. DnexTpuyeckuii 3apsa U €ro CBOMCTBA. 3aKOH COXpaHEeHUs 3apsiaa. Bzaumonerictaue
3apsaoB. 3akoH KynoHa.

2. DJeKTpocTaTU4ecKoe II0Jie, BEKTOp HaNpsHKEHHOCTH. [IpuHuMN cyneprno3unuu
ANIEKTPUUECKUX I0JIEH ¥ €r0 NPUMEHEHHUE AJIs pacyeTa MoJisd, CO31aHHOIO CUCTEMOMN 3apsI0B.

3. TloTtok BekTOpa HANPSHKEHHOCTH JJIeKTpuyeckoro mnoisd. Teopema [aycca st
ANIEKTPUUECKOTO MOJISI B BAKYyME.

4. Teopema 0 HUPKYJALMHU BEKTOpA HAIPSKEHHOCTH 3JIEKTpUYecKoro nosis. [lorenuman
I10JI51 TOYEYHOT'0 3apsija.

5. CBoOonmHble M CBSI3aHHBIE 3apsbl. BEKTOp  3ieKTpuueckoro cMmermieHus. Teopema
I"aycca as1s aneKTprUYecKoro Mo B JU3JIEKTPUKE.

6. JudnekTpuku, MONApU3alMS  AUICKTPUKOB.  BekTop  MONSpU30BAHHOCTH.
DNEKTPUYECKOE TMOJ€ BHYTPU JUAIEKTPUKOB. JlMdnekTpuyeckass BOCHPUMMYHMBOCTH U
MIPOHHUILIAEMOCTb.

7. Pacnpenenenue 3apsga B IPOBOJHUKE.  OJEKTPOCTATUYECKash  MHIYKIUS.
DNeKTpUYeCcKasi EMKOCTh YEAMHEHHOTO MMPOBOJHUKA, 2-X MPOBOJHUKOB.

8. DOmnexrpoaBmxkyuias cuia. 3akoH Oma U CONpOTHUBIEHUE IPOBOJHUKOB. 3akoH Oma B
WHTErpaibHON U AuddepenmansHoi hopmax. 3akoH OMa 111 HEOTHOPOTHOTO YUacTKa IETH.

9. Momnocts TOKa. 3akoH JDxkoynsa-JleHnma B uHTerpanbHOW U auddepeHnnanbHOM
dhopmax.

10. Bekrop MarHuTHOM MHAYKIMK. MarHUTHOE MOJIE PABHOMEPHO JBMXKYIIETOCS 3aps/a.
3akoH buo-Casapa-Jlannaca.

11. B3aumopnelicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

12. Teopema 0 HUPKYJISIIIUK BEKTOpA MHAYKIIUH MAarHUTHOTO TOJISl. 3aKOH MOJIHOTO TOKA.

13. Ilorok BekTOpa MarHUTHONW MHAyKuMU. Teopema l'aycca 11 BEKTOpa HMHIYKIUH
MarHuTHOro noisi. KoHTyp ¢ TOkoM B OTHOPOAHOM M HEOJTHOPOAHOM MAarHUTHOM IIOJI€.

14. SBnenue IEKTPOMArHUTHOU MHIYKIHUU. OnsIThI @apanes. 3aKoH
aneKkTpoMarHuTHOM uHAyKIuU. [IpaBuno Jlenua. DnekTponBuxkyias cuia UuHAyKuuu. [lomHbii
MAarHuTHbIN NOTOK. Toku Dyko.

15. SBnenne camomuaykuuu. MaayktuBHOCTh. JJIC camounaykuuu. MHIYKTUBHOCTH
COJIEHOUA.

16. B3aumuas uHaykius. B3auMHass WHIYKTHBHOCTb. OJHEPrUs KOHTypa C TOKOM.
[ImoTHOCTH 3HEpPrUH.

17. HamaruuueHHoCTh. TokM HamarHu4yuBaHus. BekTop HampspKEeHHOCTH MarHUTHOTO
nosig. TeopeMa o HUPKYIISLUKY BEKTOPA HAMPSKEHHOCTH MAarHUTHOTO TIOJIS.

18. YpaBHenne MakcBemna Mg 3JEKTPOMAarHUTHOTO TMOJsS B HMHTErpaJibHOM U
middeperunanbHoi Gpopmax.



19. uddepennmanbHoe ypaBHEHHE SJEKTPOMATHUTHBIX KOJeOaHWH, €ro perieHue.
Bunel konebaHuit U X XapaKTEPUCTUKH.

20. VYpaBHeHME BBIHYXJECHHBIX KoseOaHuil. Pe3onanc TokoB u HanpspkeHuid. [lonarue o
IIEPEMEHHOM TOKE.

Kon Pe3yabTarhl 0CBOEHHUSI 0OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
KOMIIeTEeHIIUN Coaep:xaHue KoMNeTeHUH
OIIK-6 CriocobeH pemaTh CTaHAapTHBIEC 3a71a4K MPOodheCcCHOHATBHOM

JeSITEeIbHOCTH Ha OCHOBE MH(OPMAIIMOHHOM 1 Oubnuorpaduaeckoi
KYJITYPBI C IPUMEHEHHEM HH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

TunoBble TeOpeTHYECKHE BONPOCHI K IK3aMEHY 110 TUCHHILINHE

1. TloreHumanbHOCTH 3JeKTpuuyeckoro mojs. PaGora mo mnepemenieHuio 3apsna B
aneKkTpudeckoM nosie. IlorennuanbHas sHeprus B3auMOIEHCTBUS IIEKTPUUECKUX 3apsAI0B.

2. Cps3b MeXy MOTEHIIMAJIOM U HAMPSKEHHOCTHIO.

3. Ilpumenenue Tteopembl laycca s pacuera AJIEKTPUUYECKUX IOJIEH, CO3JaHHBIX
TOYEUHBIM 3apsA0M, PABHOMEPHO 3apsKEHHBIMH IIOCKOCTBIO, chepoi, HHUTHIO, LUIHHIPOM,
LIapOM.

4. BpruncneHue nNoTeHIMAaNa MO HAMPSHYKEHHOCTH SIIEKTPUUECKOTO TOJIS.

5. DneKkTpuyecKuil MOMEHT Jumoiyid. TOYeuHBIH JUIONb. OJIEKTPUUYECKOE TOoJie
TOYEYHOTO JMIIONS U €TO paciyeT Ha OCHOBE MPHHIIUIA CYNEPIO3ULIMU. DIEKTPHUUECKOe MoJie Ha
OCH JIUIIOJS ¥ B HANPABIICHUU, IEPIICHANKYISIPHOM K OCH JTATIONS.

6.  DIeKTpUYECKHl AWIONb B OJAHOPOJAHOM U HEOIHOPOIHOM BIIEKTPHUUECKOM IIOJIE.
[ToTeHmanbHast SHEPTUS TATIONS.

7. VYciaoBus Ans  BEKTOpa HANPSOHKEHHOCTH  AJIEKTPUYECKOrO IMOJii M BEKTOpa
AJIEKTPUUECKOTO CMEILLEHUS HAa IPAHULIE ABYX JUAJIEKTPUKOB.

8. CerHeTosieKTPUKH, X CBOMCTBA. [IMANEKTpUUECKUI THCTEpE3HUC.

9. KonzaeHncaroppl, BHIbl KOHIEHCATOPOB. OHEPrusi 3apsDKEHHOTO IPOBOJIHUKA,
KOHZIeHCAaTOopa. DHEPrusl JIeKTpuiecKoro mnoyig. O0beMHas IIOTHOCTh SHEPTHH.

10. Krnaccuueckue OnbIThI IO OOHAPYKECHHUIO U OOBSICHEHHIO MEXaHN3Ma BO3HUKHOBEHUS
AIIEKTPUYECKOTO TOKa. YCIOBHS BO3HUKHOBEHHS DIEKTPHUUECKOTO TOKAa. XapaKTepUCTHKHU
AJIEKTPUUECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. Pa3zBerBneHHbIe dnekTpuueckue nenu. [Ipasmna Kupxroda.

12. KBa3zucraunonapubele TOKU. lIponeccel ycTaHOBIEHHS TOKa IpU 3apsale, paspsiae
KOHJIEHCATOPA.

13. Ilpumenenue 3akona buo-CaBapa-Jlaruiaca nis pacuera MarHuTHOIO IOJISL IPSIMOTO
MIPOBOJHMKA C TOKOM, KPYTOBOT'O MPOBOJTHUKA C TOKOM.

14. JleiicTBue MarHUTHOTO Ha ABMXKYyImiics 3apsn. Cwia Jlopenna. Dddexr Xomna.

15. TlpuMeHeHue 3aKoHa IOJIHOTO TOKa MJis pacuy€ra MarHUTHOTO TOJsSI COJICHOW/A,
TOPOUJATIbHON KaTyLIKH.

16. Pabora no nepeMenieH1Io NPOBOJHIKA 1 KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

17. 3MeHeHne CHIBl TOKAa TPH Pa3MbIKAHWK/3aMBIKAHUW 1M, COJEpIKallei
WHAYKTUBHOCTb.

18. VYcnoBust 1151 BEKTOPOB MHAYKIIMU M HANPSHKEHHOCTH MAarHUTHOTO TOJISL HA TPaHUIE
JIBYX MarHETHKOB.

19. Jlua-, mapa-, heppo MarHeTUKU: OCHOBHBIE XapaKTEPUCTHUKH.

20. JluBepreHuuss MU POTOP BEKTOpAa HWHIYKIMKM MarHuTHOro nmnojis. Buxpesoe
JIEKTPUUECKOE I10JI€, TOK CMELIEHUS. DJIEKTPOMAarHUTHOE TOJIE.



Tunosble 32124y N0 IMCHUILINHE
1. Haiitu paccrosiHue MeXxay ABYMs TOUEYHBIMHU AJIEKTPUUYECKUMHM 3apsaaMH, €CIIU U3BECTHO,
YTO MPU YMEHBIIEHUHU 3TOT0 paccToAHUS Ha 50 cM cuja B3aUMOJEHCTBUSI YBEIUYUBACTCS B 2
paza. OrBer: 1,7 m.
2. Ha merammuyeckoit cepe pammycom 15 cm Haxomutcs 3apsa O = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojis Ha paccTosHuu » = 10 cM oT ueHTpa chepsl.
OtBert: 0.
3. Ha meramnmmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HANPSDKEHHOCTD £ 3JIEKTPOCTATUYECKOro Mol Ha moBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammmueckoit cdepe pamuycom 15 cm Haxomutcs 3apsg Q = 2 uKn. Onpenenuthb
HaIpPSKEHHOCTh E 3JIEKTPOCTATUYECKOTO MOJs Ha paccTosHuM » = 20 ¢cM OT 1eHTpa cgepsl.
OtBet: 450 B/m.
5. Merammmueckuii map paguycoM 5 cMm Hecet 3apsan Q = 10 uKi. Onpeaenuts nmoTeHIman @
AIEKTPOCTATUYECKOIO MO Ha moBepxHOCTH mapa. Orser: 1800 B.
6. JIBe KOHIIEHTPUYECKHE METAITMIECKUE 3apshKeHHBIC cepbl paauycamMu Ry =6 cMm u R, = 10
CM HecyT cooTBeTCTBEeHHO 3apsaanpl O = 1 HKi u O, = -0,5 uKun. Halitu HanpsskeHHOCTB £ 10 B
TOUKe, OTCTOSIIEH OT IeHTpa cep Ha paccTosHue 1 = 5 cM. OTBer: 0.
7. DnekTpudeckoe IoJie CO3[AaHO JABYMS OECKOHEUHBIMH MapallieIbHBIMU TUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeleieHHblii 1o riomanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspkeHHocTh E nons mexay ninactuHamu. OrBer: 0.
8. DnexTtpuueckoe Tmoyie CO3MaHO JBYMSI OECKOHEUYHBIMH MapajUIeNbHBIMU IUIACTHHAMH,
HECYLIMMH PAaBHOMEPHO paclpeeNeHHblii 1m0 romanu 3apsn = 1 uKin/m®. Onpenenuts
HanpspbkeHHocTh E nons BHe miactud. OTBer: 113 B/m.
9. TloTeHuMan 3JIEKTPUYECKOTO MMOJIS, CO3AaBAEMOrO CHCTEMOM 3apsI0B, UMEET BUI ¢ = a(x’-
), tne a=1B/M’. Halitu MOLylb HANPSHKEHHOCTH O3JIEKTPUYECKOTO TMOJSA B TOYKE C
koopauHatamu x = 1 M, y = 0,5 m. OtBer npuBectu B cucteme CU u OKpyriauTh ¢ TOYHOCTBIO 10
nByX mudp mnocnie 3anatoit. [OTBeT: 2,24 B/m.
10. /IBa Toueunsix 3apsaa +7,5 HKn u —14,7 uKn pacnonoxensl Ha pacctositHuud S cMm. Haiitu
HaIPSKEHHOCTh 3JIEKTPUYECKOTO MOJIs B TOUKE, HAXOAUIEHCS Ha PACCTOSIHUU 3 CM OT MEPBOIO
u 4 cM ot Broporo 3apsaa. Orser: 112 kB/m.
11. Onpenenuts HANpPSDKEHHOCTb JJIEKTPUYECKOTO MOJS B TOYKE, PACIOJIOKEHHOW BIOJIb
npsiMoi, coenunsitomient 3apsiabl +10 1K u +8 uKn u Haxogsumieiics Ha paccrossHuu 12 cM oT
IepBoro u 8 cM oT BTOpOro 3apsana. Paccrosnue mexay 3apsaamu 20 cm. OTset: 5000 B/m.
12. B BepuimHax KBajpaTa cO CTOPOHON 5 CM HaXOJASTCS OAMHAKOBBIE MOJIOKUTEIbHBIC 3apsi bl
2 uKu. Onpenennuts HaIPSPKEHHOCTD IEKTPUYECKOTO MOJs B LIEHTpe kBaapaTta. Otser: (.
13. Paccrosaue / mexay 3apsaamu O==2 HKn nunons paao 10 cm. Haiiti moTeHmnman ¢ moss
CO3/IaHHOTO JIUIIOJIEM B TOUKE, y/ajJeHHON Ha #=10 cM Kak OT IepBOro, Tak U OT BTOPOTO 3aps/a.
Otser: 0.
14. Jlumons C dSJIEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOAHO yCTaHaBIMBAeTCS B
OJIHOPOJTHOM DJJICKTPUYECKOM I10jie HampsokeHHOCThio E = 80 kB/M. Bwruuciauts pabdoty A4,
HEOOXOAUMYIO JJIS TOTO, YTOOBI IOBEPHYTH AMUIOIbL Ha yroi o = 90°. OrBeT: 6 MK/ K.
15. Onpenenuth, Npu KaKOW HANPSHKEHHOCTH E CpeaHero MaKpOCKOMMWYECKOro IoJsl B
NURJIEKTPHKE (€=3) MOJIAPU30BAHHOCTD P JIOCTHIHET 3Ha4eHus, pasHoro 200 MxKi/m>. OTBert:
11,3 MB/m.
16. Haiitu paguyc BHeIIHel 0O0KJIaAKH R, BO3LYIIHOTO c(hepUYeCcKOro KOHAEHCATOpa EMKOCThIO
C =4 nud, ecnu paguyc BHyTpeHHEN oOknanku R, =2 cm. OTBet: 4,5 cMm.
17. Haiitu pammyc R, BHyTpeHHEH OOKJIaAKH C(HEepUYecKoro KOHICHCATOpPa EMKOCTBIO
C =3,3 n, ecnu paguyc BHEMHENH R, = 3 oM, AMANIEKTpHK — mapaduH (¢ = 2)? OTBet: 1 M.



18. Ompenenuth 3IEKTPOEMKOCTh IMJIMHAPUYECKOTO BO3AYLIHOIO KOHJEHCATOpa JJIMHOU
/=10 cm, ¢ paguycamu o0knanok R, =1 cM u R, = 2 cm. OTBeT: 8 nD.

19. Tpu OOMHAKOBBIX KOHJAEHCATOpa COEIMHEHBbI MOCIenoBaTeNbHO. EMKOCTBH Takoi Oarapen
C =100 nd. Onpenenuth eMKOCTh OaTaped KOHACHCATOPOB, MOCJIE TOTO, KaK OJUH W3 HHX
3anonHIWIM mapaguaoM (¢ = 2). OTBet: 120 nd.

20. [Tnockuii BO3AyIIHBIN KOHAEHCATOP 3eKTpoeMKOCThi0 C = 1,11 H® 3apspkeH 10 pa3HOCTH
noreHianoB U =300 B. Ilocime OTKIOYEHHST OT HMCTOYHHKA TOKA PACCTOSHHUE MEXIY
oOKJIagKaMU KOHJEHcaTopa ObUI0 yBenuueHo B 5 pa3. Onpenenuts paboTy 4 BHEIIHUX CHJI 110
pasnBmwkeHuro ooximanok. Orser: 0,2 m/I:k.

21. Cuna ToKa B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , rne k=0,5 Alc.
Haiitn 3apsn ¢, mpoTekaroluil depe3 IMONEPEYHOE CEUeHHE NPOBOJHUKA 3a Bpems 7= 1 c.
OTtget: 0,25 Ku.

22. AxkyMysaTop ¢ BHyTpeHHUM corpotusieHueM 0,080M npu Toke 4A OTIAET BO BHEIIHIONO
nens 8BT. Kakyro MOIITHOCTB OTJAacT OH BO BHELIHIOKO Lienb npu Toke 6A? OrBet: 11 BT.

23. K ucrounuky Toka ¢ 9JIC £=1,5 B npucoenuummm kaTymky ¢ cornporusieHrnemM R=0,1 Om.
AmnepMmeTp mokaszail cuiy Toka, paBHyio /;=0,5 A. Korga k MCTOYHMKY TOKa IpPUCOEIUHUIH
MOCJIE0BATENBHO €I1I€ OJIMH UCTOYHMK TOKa ¢ Takoi ke D/[C, To cuna Toka / B TOM K€ KaTylIke
okazanack paBHoM 0,4 A. Omnpenenutb BHYTPEHHEE COMPOTUBIICHUE MEPBOTO MCTOYHUKA TOKA.
OTtser: 2,9 OM.

24. Ilpu cune Toka /;=3 A BO BHEIIHEH LIEMH aKKyMYJIsATOpa BblIENAeTCS MOIHOCTh P1=18 BT,
npu cuie Toka L=1A - coorBercTBeHHO P,=10BT. Onpenenurs BHYTpEHHEE COIPOTUBIICHUE F
6arapeu. OTBet: 20 OM.

25. TIIOTHOCT, TOKAa B MEIHOM IPOBOAHMKE paBHa 2 A/Mm®. Halith HanpsKeHHOCTH
AJIEKTPUYECKOTO MOJsI B NPOBOAHMKE. YJenbHOe comnportuBieHue meau 17 HOm'm. OtBer:
34 mB/m.

26. ITo mpsMoMy OECKOHEYHO JUIMHHOMY TIPOBOAHUKY TedeT Tok 50 A. Omnpenenuts
MarHMTHYK0 HHAYKLHIO B TOYKE, yJaJI€HHON Ha paccTosiHue 5 cM oT npoBojHuka. OTBer:
200 MmxT1.

27. UeMy paBeH paguyc TOHKOTO KOJIbIla, IO KOTOpoMY TedeT TOoK 30 A, eciau HanpsKeHHOCTh
MarHuTHOTO TIOJIS B IIEHTPE KoJjblla paBHa 2 A/M? OTBeT: 7,5 M.

28. Kakoii Tok Te4eT mo npsMomMy O€CKOHEYHO JUTMHHOMY ITPOBOJIHUKY, €CJIU Ha paccTOsHUH 10
CM OT Hero marHuTHas uHAyKus pasHa 20 MmxTn? Orser: 10A.

29. Kaxoit Tok uzaer no ToHKoMy KoJiblly paauyca 10 cM, eclii HHIyKIHUsS. MarHUTHOTO TOJISI B
ueHTpe konbla paBHa 100 MxTn? OrBer: 16 A.

30. /IBa AMMHHBIX NapaJyielbHBIX MNPOBOAA HAXOAATCS HA PACCTOSHUM 7 =5 CM OJIUH OT
napyroro. [1o mpoBoagaM TeKyT B IPOTUBOIOJIOKHBIX HAPABJICHUSIX OANMHAKOBbIE TOkU [ = 10 A
Kaxablii. HailTu HanpsokeHHOCTh /4 MarHUTHOTO MOJIS B TOYKE, HAXOJIALICHCS HAa PACCTOSHUU
71 =2 CM OT OJTHOTO U 1>, = 3 c¢M OT pyroro nposoja. OrBer: 132 A/m.

31. Onpenenuts MHAYKIMIO MarHUTHOTO IOJI HAa OCHU JUIMHHOTO COJIEHOUZA, COAEPIKAIEro
n =20 Butko/cm nipu cuiie Toka / = 10 A. Otser: 0,025 Tu.

32. CKOJBKO BHTKOB Ha €IWHHUILY JJIMHBI COJIEPKUT JUIMHHBIA COJICHOW] MpPHU CUJIE TOKa
1=0,5 A, ecnu HanpsHKEHHOCTH MOJIA Ha ocu conenonaa H = 300 A/m. Otser: 600 m™'.

33. OnpenenuTe HANPSHXKEHHOCTh MAarHUTHOTO TIOJISI HAa OCH  JIJIMHHOTO  COJICHOMJA,
conepxariero n = 10 ButkoB/cMm nipu cuie Toka I =1 A. OtBet: 1000 A/m.

34. Bbluncnuth HUPKYJIALHMIO BEKTOpa HANPSHDKEHHOCTH BNIOJb KOHTYPA, OXBATHIBAOIIETO

toku [,=10A, L=15A, Texymmue B OZHOM HampasiieHuu, U TOK [;=20A, Tekymui B
IIPOTUBOIOJIOXKHOM HampasieHuu. OTBer: S A.



35. lIpsmoii mpoBoj, MO KOTOpoMy TeueT TOK /=1 KA, pacnoyio’)keH B OJTHOPOJHOM MarHUTHOM
110JIe MEPHEHIUKYISIPHO JTUHUAM MHAyKuuu. C Kakoil cuiioil F' NeHCTBYET IMOoJie Ha OTPE30K
poBoAa JUIMHOM /=1 M ecnu marHuTHast uHAyKuus B pasHa 1 Tn? Oteer: 1000 H.

36. [Ipsmoit mpoBon, mo koTopomy TeueT Tok /=100 A, pacnoyio’keH B OJHOPOJHOM
MarHuTHOM TIoJie ToJ1 yriioM 60° K TuHUSAM MarHuTHOM MHAyKuuu. C Kako#l cuioil F' neicTByer
0JIE HAa OTPE30K MpoBoaa TuHOM /=10 cM ecu marHuTHas uHAyKus B paBua 0,1 Tn? OTBer:
0,87 H.

37. Pamka raapBaHoMeTpa JUIMHONW a=4 ¢cM u mpuHor b = 1,5¢Mm, conepkammas N=200 BUTKOB
TOHKOM IPOBOJIOKH, HAXOAMUTCS B MarHUTHOM Tojie ¢ uaaykuuedn B=0,1 Tiu. IlnockocTs pamku
napajJiesibHa JIMHUAM MHAYKIuK. Halltn MexaHudeckuil MOMEHT M, NeCTBYIOIMI Ha paMmKy,
Korja no BUTKy teueT Tok /=1 MA. OtBet: 12 MmxH/m.

38. HampspkeHHocTs /[ MarHUTHOro Mo B ILIEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarHuTHbIA MOMEHT p,, BUTKA paBeH 1 A'M> Berauncnuth paguyc R Butka. OTBer: 9,27 cMm.

39. Beruucnauth paauyc R 1yru OKpyKHOCTH, KOTOPYIO OIMCBIBAET IPOTOH B MAarHUTHOM IIOJIE C
uHaykuuen B = 15 mTn, ecau ckopocTh L mpoToHa paBHa 2 Mm/c. OTBet: 1,38 M.

40. /IBykpaTHO HWOHU3UPOBAHHBIM arom renus (o-4acTila) MABUKETCS B  OJHOPOJHOM
MarHUTHOM TI0JIe HanpspkeHHOCThIo H = 100 kA/M 1o okpykHOCTH paguycoMm R = 10 cm. Haiitu
CKOpocTh U q-yactuubl. OTBeT: 0,61 MM/c.

41. Ha »aekTpoH, ABWXYIIMICS B OJHOPOAHOM MArHUTHOM Tojie MHAyKnuedn B =2 Ta co
ckopocthio U= 10" m/c peiictByer cuna F=1,6 nH. Halitu yroa Mexmy HanpaBleHHSAMU
CKOPOCTH U MarHUTHOM MHayKuuu. OTBer: 30°.

42. llens COCTOMT M3 IOCIEAOBATENbHO COEIMHEHHBIX COMpOTHBIEHUA R =1 Owm, kaTymku
MHAYKTUBHOCTH L = 1 I'H, ucTOUYHMKaA ToKa u Kitouya. Koy 3aMkHyT. Uepes kakoe BpeMsl IOCie
pa3MbIKaHUs KJII04a cuja TOKa B LienH yMeHbIuTes B 2 paza? OrBer: 0,693 c.

43. llenp coCTOMT U3 IMOCJIEAOBATEIbHO COEAMHEHHBIX CONPOTHBIICHHS, KaTyIIKU
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkHyT. Uepes ¢ = 0,5 ¢ mocine pa3MbIKaHUS
KJIIOYa cuja TOKa B LENM yMeHbIIMiach 3 pasa. Omnpeneiautbh CcONpoTHUBIEHUE R, eciu
nHAYKTUBHOCTB L = 4,1 I'n. OtBeT: 9 OM.

44. BplYMCIUTHh HEPTUI0 MArHUTHOTO MOJiA cojieHouna, conepxamero N = 1000 BuTkoB
poBoJia, mpu cwie Toka /=1 A, eciM MarHUTHBIM NOTOK 4Yepe3 €ro IONEepeyHOe CedYeHue
® =0,1 mB6. OTBer: 0,05 JIx.

45.  HaiiTu MHIYKTMBHOCTH IPOBOJSALIETO KOHTYpa, €CJIM MAarHuTHBI MOTOK uepe3 Hero
yBenuuuBaeTcs Ha 0,02 BO B pe3ynbrare n3MeHeHHs Toka B KoHType ¢ 4 A 1o 8 A. OrBer:
S mI'n.

4.3. IIpomesrcymounas ammecmayus 6 ghopme 3x3amena (3 cemecmp)

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOM 00pa30BaTeIbHOM NPOTrPaMMBbI
KOMITeTEHIIUH Coaepixkanue KoMIneTeHUMi
OIIK-1 [TpuMeHsTh ecTeCTBEHHOHAYYHbIE M OOLIEHHKEHEPHbIE 3HAHUS, METOIbI
MaTeMaTHYECKOTo aHaJIn3a U MOJIEIHPOBAHUS B MPO(ecCHOHAIBHOM
JACATCIIbHOCTH

Tunosble TeopeTnyeckne BONMPOCHI K IK3aMeHY IO JUCHHIJIHHE
1. Pacnpocrpanenue BonH B ympyroi cpene. IlpomonbHble M TMONEpPEUHBIE BOJHBI.
VYpaBHEeHHE TUIOCKOW M ceprUecKord TapMOHWYECKHX BoJIH. da3oBasi CKOpocTh. BomHOBOE
ypaBHeHue. DHeprus BosHbl. [Ipunnun cynepno3uiuu BoyiH. CTOsYKe BOJTHBI.



2. BonHOBOE€ ypaBHEHHME /i SJIEKTPOMAarHUTHOM BOJMHBL. (OCHOBHBIE CBONCTBA
AIEKTPOMAarHUTHBIX  BOJH. OHEPrus OJIEKTPOMAarHUTHBIX BONH. Bexrtop IlolHTHHrA.
HMHTEHCUBHOCTH BOJIH.

3. BpeMeHHas U TPOCTPAHCTBEHHAasi KOT€pE€HTHOCTH. CTENeHb KOT€PEHTHOCTH.
Wntepdepennus nByx BoinH. MaTepdepenius ceera. [llupuna unTepdepeHIIMOHHOM MOIOCH.

4. Mudpaxuus cera. [Ipunuun [olirenca-dpenens.

5. EcrecTBeHHBI U MOISIPU30BaHHBIM CBET. 3akoH Mamtoca. CTeneHp NOIspU3aluu
CBeTA.

6. llonsapusanus npu OTpakeHUH U IpesoMiIeHUH. 3akoH bprocrepa.

7. PacnpocTpaHeHue cBeTa B MONIOMIAOIIMX cpenax. 3akoH byrepa. /Iucnepcus cera.
HopmanbHast 1 aHoManbpHas AUCIIEPCHSL.

8. TemmoBoe u3IydYeHHE M €ro XapaKTEPUCTHKU. 3aKOHBI TEIIOBOTO H3IIy4YEHUS.
I'unoresa [lmanka. GOTOHBI.

9. KopmyckynasipHO-BOJIHOBOM Jyalnu3M cBeTa W Marepuu. [umoreza ne bponns.
Hexotopsie cBolicTBa BoH ae bpons.

10. BonHoBble cBoiicTBa MHKpoudacTul. Judpakuus >IEeKTPOHOB. [TpuHnmn
HeonpeneneHHocTH [eitzenbepra.

11. BonnoBas ¢yHkius u ee ¢puznueckuil cmbicia. HopmMupoBka, cTaHgapTHBIE YCIOBHSL.
Cynepnosuiys COCTOSHUN B KBAHTOBOW MEXaHHUKE.

12. Yactuiia B OAHOMEpPHOI MpPSIMOYTOJIbHOW TMOTEHIMAIBbHON sIME C OECKOHEUHO
BBICOKUMH CTeHKaMu. [IpoxoxkeHue 4YacTHIbI CKBO3b IOTEHLMANbHBIH Oapbep. JIMHEHHBIN
FapMOHUYECKUHN OCHHIIISATOP.

13. Atom Pesepdopna-bopa. Duepretnueckue ypoBHH. ATOM BOJOPOAA B KBAHTOBOM
MEXaHUKE.

14. KBaHTOBBIE uMcna 37€KTpoHa B arome. CrnuH 2nekTpoHa. CHMH MHKpPOYACTHII.
®epmuonbl. bo3onel. [lpuanmn Ilaynmu. Pacnpenenenuwe »m€KTpOHOB IO 3HEPreTHUYECKHM
ypOBHsAM B aromax. [Iepuonnueckas cucrtema 3J1€MEHTOB.

15. TlonsiThe © KBaHTOBBIX cTarucTHKax bo3e-OitHmrTeliHa u  Pepmu-/lupaka.
BBIpOXKICHHBIN 2JIEKTPOHHBIN I'a3 B MeTaJlIaxX.

16. Pa3mep, coctaB u 3apsia arToMHOTO sipa. Jledext maccer u sHEprus cBs3u siapa. CriuH
sJlpa ¥ €r0 MarHUTHBIA MOMEHT. SnepHsle cumsl. Moaenu sapa.

17. OOume cBoicTBa AnMeMeHTapHbIX 4acTull. Kiaccudukanus sneMeHTapHbIX YacTHll.
Yactuupl u  a"THdactuipl. CHIBHOE, SJIEKTPOMarHuTHOE, Ccinaboe M TIpaBUTAIMOHHOE
B3aUMOJEHUCTBUS.

Kon Pe3yabTarhl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
KOMIIeTEeHIIUN Coaep:xaHue KOMNeTeHUH
OIIK-6 CriocobeH pemaTh CTaHAapTHBIC 3a71a4K MPodheCCHOHATBHOM

JeSITEeIbHOCTH Ha OCHOBE MH(OPMAITMOHHOM 1 Oubnuorpadudeckoi
KYJITYPBI C IPUMEHEHHEM HH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

TunoBblie TCOPETUHYECCKHE BOMPOCHI K 9K3aMEHY II0 JUCHUIIJIUHE

1.  CoocoOwbl HabmromeHus: mHTepdepeHmu crera. JByxiyueBass uHTepdepeHIus.
Wutepdepennysi B TOHKHX IUICHKax. [loOCHI paBHOTO HAaKJIOHA W PaBHOW TOJIIUHBI.
WutepdepomeTpsl.

2. Meron 3o ®penens. Judpaknus Dpenens Ha KpyraoM OTBEPCTHH. 30HHAS
IUTACTHHKA.

3. Judpakuus @paynrodepa Ha eI U1 MHOTHX IIemsax. JudpakiuonHas pemeTka.

4. Jludppakuus Ha OpocTpaHCTBeHHOW pemetke. Dopmyna Bynbda-bparros.



Pazpematorias cnocoOHOCTh ONTUYECKUX MPUOOPOB.

5. DOKCHEepHMEHTalIbHOE NOJATBEPKJCHUE KBAHTOBBIX CBOWCTB CBETA: BHEIIHUHI
doroaddext: apdext KomnroHa.

6. KsanTtoBble ypaBHeHHs [BMWKeHHUs (oOmiee ypaBHeHue lllpeaunrepa, ypaBHeHue
penunrepa 11t CTAMOHAPHBIX COCTOSHUIA).

7. DHepreTHYEeCKHWe 30HBI B KpHCTAUIaX B MPHUOJMKEHUU CUJIIBHON CBS3U. MeTayuisl,
MOJIyIIPOBOJIHUKH U AUDJIEKTPUKH 110 30HHON TEOPHH.

8.  CoOcTBeHHas U MpUMeCHas MPOBOAMMOCTD MOTYTPOBOAHHUKOB.

9.  ®oTOnpPOBOAUMOCTH MOIYIPOBOJHUKOB.

10. KoHTakT ABYX METayuIOB IO 30HHOW TEOpUHU. TepMOIIEKTPUUECKHE SBICHHUS M HUX
IIPUMEHEHUE.

11. BsInpsMieHne nepeMeHHOro TOKa Ha KOHTAaKTe METaJUI-IIOTYTPOBOIHUK.

12. KOHTaKT 371EKTPOHHOTO U JBIPOYHOIO MOITYIIPOBOIHUKOB. TpaH3UCTOPHI.

13. 3axoHoMepHOCTH 0- U B-pacnanoB. HelTpuHO. y-U3Ty4eHHE U €TO0 CBOWCTBA.

14. SnepHple  peakumu. OHepreTMdeckas cxema sAaepHbIX — peakuuid. Ilytn
WCIIOJIB30BaHUS SAECPHONU SHEPTHH.

Tunosble 32124y N0 IUCUHHUILINHE
1. Ha nytu cBeroBOW BONHBI, MAYIIEH B BO3J1yX€, NOCTABUJIM CTEKISHHYIO IUIACTUHKY
(mokaszarens mpenomiieHUs cTekiaa paBeH 1,5) tommuuHod 1 mm. Ha ckonbko H3MeHHTCS
OINTHUYECKAs JJIMHA ITyTH, €CJIM BOJIHA MaJIaeT Ha IUIaCTUHKY HopMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmmnbpl BonH Buaumoro ceta (ot 0,76 mo 0,38 MkM), KoTOopwie OyayT
MaKCHMaJbHO YCUJIEHBI MPU ONTHYECKON Pa3HOCTH XO0Jla MHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MkM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay nByms miensimu B onibite FOHTa paBHO 1MM, pacctosiHue [ OT mmienei
10 3kpaHa 3 M. OnpeaenuTs JUIMHY BOJHBI A, HCITyCKa€MOM MCTOYHMKOM MOHOXPOMAaTHYECKOTO
CBETa, ecIM IMpUHa b MHTEp(EPEHIIMOHHBIX M0JIOC Ha 3KpaHe paBHa 1,5 mMm. OTBet: 0,5 MKM.
4. Ha MpuibHyro miesnky (n = 1,3), Haxonsuiyrocs B BO3JYyXeE, IaJaeT HOPMAaJbHO Iy4OK
mydeii 6enoro cBeta. Ilpu kakoif HauMeHbIIeH TONIMHE d TUIEHKH OTPaXXKEHHBIN CBET C JUTMHOM
BOJMHBI A =0,55 MKM OKa)keTcs MaKCHMaJbHO YCWJIEHHBIM B pe3yjbTare HHTep(epeHuun?
OtBert: 0,1 MKM.
5. PaccrostHue Ar,; MeXy BTOPBIM U NIEPBBIM TEMHBIM KOJblIaMi HbIOTOHA B OTpaK€HHOM
cBere paBHO | MM. OmpenenuTh paccTosiHuE Arjp9 MEXAY NECATBIM U JIEBATHIM KOJbLAMM.
OtBet: 0,39 MmMm.
6. Ha mens mmpunoit ¢=0,05 MM nagaeT HOpMaJIbHO MOHOXpoMmaTudeckuil cBeT (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ MeXay NepBOHa4YaIbHbIM HaIlpaBJICHUEM ITyYKa CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TupakIuoHHY0 nojgocy. Otser: 2,75°.
7. CKOJIbKO HITPUXOB Ha KAXKIbIH MWIIUMETP COACPKHUT AUPPAKIMOHHAS pelIeTKa, eClu
npu HAOMIOJIEHWH B MOHOXpoMaTthueckoMm cBere (A=0,6MKM) MaKCUMyM IISITOTO TOPSIIKa
OTKJIOHEH Ha yroJ ¢=18°? OrBer: 100.
8. Judpakunonnas pemetka comepxut n =200 mrpuxoB Ha ImMM. Ha pemetky mamaer
HOpMaJIbHO MOHOXpoMaTHuecKuil cBeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbLIETO MOpPsIKa
naet 3ta pemierka? Orser: 8.
9. CKOJIBKO IITPUXOB HA KaXAbI MUWIIMMETP COACPKUT TU(PPAKLIMOHHAS peIleTKa, €Clu
npyu HaOJIOJCHUH B MOHOXpOMaTtudeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpPEThEero MOpsIKa
OTKJIOHEH Ha yroi ¢ = 21°? OrBer: 200.
10. [Ty4ok ecTecTBEHHOrO CBeTa, UAYIIUN B BOJIE, OTpakaeTcsl OT rpaHu anMaza (n = 2,42),
norpyxeHHoro B Boxy (n = 1,33). IIpu kakom yrie naaeHus o (B rpajycax) OTpak€HHBIH CBET
HOJTHOCTRIO moaspu3osan? OTeer: 61,2°.



11.  VYron Bprocrepa og, Ipu NaJCHUN CBETA U3 BO3AyXa HA KPUCTAT KAMEHHOW COJIM paBeH
57°. Onpenenutb CKOPOCTh CBETA B 3TOM Kpuctaiie. Orser: 194 Mwm/c.

12.  IlpemenbHbBI Yroia o TIOJHOTO OTPAKCHUs ITyyka CBETa HAa TPAaHULE KHUIKOCTU C
Bo3yxoM paBeH 43°. Ompenenuth yron bprocrepa os, (B rpamycax) s NajeHUs Jydya u3
BO3/yXa Ha MOBEPXHOCTH ITOH KUAKOCTH. OrBetr: =55°45",

13. Yron Mexay TJIaBHBIMH TUIOCKOCTSMH TOJIIpU3aTOpa W aHaimu3atopa coctamiser 30°.
Onpenenuts M3MEHEHHWE HHTEHCHUBHOCTH IPOIIEAIIEr0 Yepe3 HUX CBETa, €CIU Yroj MEXIY
IJIaBHBIMH IUIOCKOCTSIMU MOJIApU3aTOpa M aHAIU3aTopa u3MeHwics 1o 45°. Oreer: 1,5.

14. Crenenp nosisipuzauuu P yacTuyHo-mosisipu3oBaHHoOro ceera pasHa 0,5. B ckonbko pas
OTJIMYaeTCsi MaKCUMajbHas WHTEHCHBHOCTh CBETa MPOMYCKaeMOIro 4Yepe3 aHalu3arop, OT
MuHuManbHOU? OTBeT: 3.

15. OrnpenenuTs TeMnieparypy, Ipu KOTOPOH 3HEPreTH4ecKasl CBETUMOCTh R aOCONMIOTHO 4epHOro
tesa pasha 10 kBr/m®. Orser: 648 K.

16. IloTok »Hepruy, W3ITy4aeMblii W3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Iieud, paBeH 34 Br.
OnpeienuTh TEMIIEPATYpPy HEYH, €CIM IWIOMIAIL OKOIIKA cocTaBiseT 6 cm. Orser: 1000 K.

17. Bo ckomnbko pa3 HaJlo yBEMUYHUTH TEPMOTMHAMUYECKYIO TEMITEpaTypy aOCOIFOTHO YEPHOTO Tela,
YTOOBI €70 PHEPreTUUecKasi CRETUMOCTb B3pocia B 16 pa3. OtTBer: 2.

18. Ha xakyro UMHY BOJHBI MPUXOAWTCS MAKCHUMYM CHEKTPATBLHOM IJIOTHOCTH SHEPreTUYECKON
CBETMMOCTH a0CONFOTHO 9epHOro Tena pu Temmeparype 0°C. Orser: 10,6 Mkm.

19. OmpenenuTh JIMHY BOJHBI CBeTa, oOiydaromiero ¢oTokaton ¢ paboToil BBIXOJA

A =2,15B, ecnmu MakcuMalibHass KHHETHYECKast YHEPrusi GOTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 am.

20.  Ha moBepxHocTh (oTOKaToga MajaeT MoHoxpomaTuueckuil cBeT (A =310 um). UToObI
IIPEKPATUTh  OMHUCCHIO  DJIEKTPOHOB, HYKHO IIPUIOKHUTH 33JCPKHUBAIOLIYI0O  Pa3HOCTh
noteHnuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 5B. OtBet: 2,3 3B.

21. YacTuna HaxoAUTCS B MOTEHIMAIBHOM siliuMKe. HallTh OTHOMIEHHE Pa3HOCTH COCEIHUX
SHEpPreTUUecKux ypoBHen AE,., kK sHepruu E, yactuusl B ciayyae #n = 5. OTBet: 0,44.

22.  Yacruna HaxoguTcs B MOTEHIMANBHOM siiMke. HailTu oTHOIIEHHE Pa3HOCTH COCEIHUX
SHEPreTUUECKUX YPOBHEN AE, 1, K 3Hepruu E, yactuiel B ciayyae n — . OrBert: 0.

23. OnpenenuTh XOJUIOBCKYHO pa3HOCTh TMOTEHIMAJIOB MEXAY TpPaHAMU KpPEMHHEBOIO
oOpa3na mupuHON /=2 cM, MOMENICHHOTO B OJHOPOJHOE MAarHUTHOE IOJiE C HHIYKIHEH
B =0,3 Tn, npy NponyckaHuK TOKA INIOTHOCTEIO j = 2 A/M2. TloctostHHas Xomna Ry = 0,1 M*/Kin.
OtBert: 1,2 MB.

24.  Omnpemenuth IOCTOSHHYHO XOJIa METAUIMYECKOro o0pasla, €cld KOHIEHTPaIus
Hocurenei 3apsaa n = 4,1-10° M. Orser: 0,015 m*/Ku.
25.  Kakas 4dacth (B %) HayaubHOIO KOJMYECTBA AaTOMOB DaJMOAKTHMBHOIO aKTHHHS “Ac

octanercs uepes S cyt? [lepuon nonypacnana 10 cyrok. OrBer: 71 %.
26.  TlocrosiHHas pacmnaga A pyoumus *Rb pasma 7,7-10% ¢'. Onpemenuts ero mepuon
nonypacnazaa Ty, B munyTtax. OTBer: 15 MmuH.

27.  3a oaWH TOJ HaYalbHOE KOJIMYECTBO PAJMOAKTUBHOTO H30TOMA YMEHBIIWIOCH B TPH
pasa. Bo ckoJibKO pa3 OHO yMeHbIIUTCS 3a J1Ba roga? Oreet: 9.
28. 3a Bpems ¢ =8 cyT pacnanochk k = 0,75 Ha4aTbHOTO KOIWYECTBA SIICP PATUOAKTHBHOTO

n3oromna. Onpeaenuts nepuop noaypacnaaa Ti,. OrBer: 4 qHA.

67 - 9 4
29.  Snepuas peaxums umeer sup Li+?—> Be+ "He Qnpepennts MaccoBoe UHCIIO
Henocraroulero anemenTa. Orser: 7.

12 2 11
30.  Smepmas peaxims umeer Bux C+ H =7+ B Onpemenute MaccoBoe dmcio
HejlocTarolero semenrta. OTBer: 3.

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

3aBeaytowmii kadeapoit Oudd
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