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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 — OLIGHUTh COOTBETCTBHME 3HAHUN, YMEHUH U YPOBHS NPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

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

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

dopMa IPOBEACHMUSA DK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEp>KaHUsl Y4eOHOM NUCUUIUIMHBI U PElIeHUEe MPaKTHYECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHUS dK3aMeHa B popMme O0aabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 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 npodeccuu, MPOSBUBIIUM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y UCNOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B nporpamme. Kak mpaBuiio, oneHka
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
JanbHene yueOHoi padboThl U IpohecCUOHATBHON AESITEbHOCTH;

«Y10BJICTBOPHUTEIBHO» 3aCIY)KUBAaeT CTYACHT, OOHApYXUBIIMHA 3HAHUS OCHOBHOIO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiel paboThl MO  CHENUATbHOCTH, CIPABISAIOUIMICA C BBIIOJHEHUEM 3aJaHMi,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JUTEpPATypOd, PEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Ja/al0IIMM HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTPAaHEHMsS MOJ PYKOBOJCTBOM
npernojaBaTe’s;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX Nporpammon 3amaHuil. Kak mpaBuio, oleHka
«HEYAOBJIETBOPUTEIILHO» CTAaBUTCS CTYJEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTE O0y4yeHUE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

OneHka «HeyAOBJIETBOPUTEJBbHO» BBICTABIISETCS TAK)KE B CIIydae, €CIM CTYACHT He
BBITMIOJHWII W/WJIM HE 3alIUTHII JIabopaTOpHbIe pabOoThI, MpeayCMOTpEHHbIE Tpa)KOM B JaHHOM
ceMecTpe, W He BiaJeeT NpUoOpeTaeMbIMH B MpoOIecce MPAKTHUYECKHX 3aHATHI HaBBIKAMHU
peieHus (U3NUECKUX 3a/1a4 M0 TeMaM TEeKYIIero ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JIUCIUIIJIMHE

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




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

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

7.3 | SAnepnas pusuka OIIK-1 DK3aMeH
OI1K-2

4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

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

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIeTeHIIUH Coaeprxanue KoMIeTeH UM
OIIK-1 Crnioco0eH npeCTaBUTh aJIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI

HAYYHYIO KAPTUHY MHpPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKECHUI,
3aKOHOB U METOJIOB €CTECTBEHHBIX HAYK U MATEMATUKHU

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMeHY 10 IMCHUILINHE

1. MarepuansHas touka. Cucrema otcuera. I[lyte. Ilepememenue. CkopocTh H
YCKOPEHUE MATEPUATIBHON TOUKH, UX MPOEKIMU Ha KOOPIUHATHBIE OCH.

2. Bpamenue marepuanbHON TOUYKH BOKPYT HEMOIBMXKHOW OCH. YINIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b  MEXKAY VYIJIOBBIMA U JIMHEWHBIMH  KMHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

3. I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHWKH. llepBeiii 3akoH HeroToHa.
Cuia, macca u uMmnynsc. Bropoil 3akoH HbproTOHa kak ypaBHeHUEe NBWXEHHs. TpeTuil 3akoH
Hprotona.

4. 3akoH BceMHpHOTo TsroreHus. Cuia TsDKECTH W Bec Tena. Ympyrue cuubl. Cuibl
TPEHHUSL.

5. KoncepBatuBHbIE U JHUCCHUMATUBHBIE CUibl. [loTeHnmanbHas »sHeprus. Buabl
MOTEHIHANIBHOMN dHEpruu. [loHas MexaHnyeckas SHEprus.

6. BuyTpeHHHE W BHEIIHHE CHJIBL. 3aMKHYTas CUCTeMa. 3aKOH COXPAaHEHHUsS MOJIHON
MexaHu4ecKor sHeprun. CBs3b 3aKOHOB COXPAHEHUsSI CO CBOMCTBAMU MTPOCTPAHCTBA U BPEMEHH.

7. 3akoH COXpaHEHHUS UMITYJIbCA.

8. MoMeHT CHIIbl, MOMEHT UMITYJIbCa. 3aKOH COXPAHEHUS MOMEHTA UMITYIIbCA.

9. OcCHOBHOI1 3aKOH JMHAMHUKH BPAILIATeILHOTO JBUKECHHUS.

10. MowmeHT uHepIuH, ero cBoiicTBa. Teopema IllTeliHepa.

11. Tpunmun otHocutenbHOCTH [amunes. [IpeoOpasoBanue [amunes. Knaccudaeckas
TeopeMa CIIOXKEHUS CKOpocTel. THBapraHTHOCTh 3aKOHOB HbIOTOHA B MHEPIIMATIBHBIX CUCTEMAX
OTCUeTa.

12. Tlocrymarel DunmreiHa. [IpeoOpaszoBanus Jlopenna. OTHOCHTETBHOCTh TOHSITHS
OJTHOBPEMEHHOCTU. OTHOCUTENBHOCTh JJIMH W TPOMEKYTKOB BpemMeHU. HHTepBan Mexay
COOBITHUSIMH.

13. PensTuBUCTCKUN 3aKOH MpPeoOpa3oBaHUs CKOPOCTH. PeNSATUBUCTCKHUI HMMITYIIbC.
PendaruBucrckoe ypaBHEHHWE IUHAMHUKH. PENSTUBUCTCKHE BBIPAXKEHUS 11 KUHETHUYECKOW M
MIOJTHOM 3HEPTUU. B3auMOCBs3b MacChl U YHEPTUU.

14. TlonsiTue O HeMHEpUUAIbHBIX cucTeMax orcdyera. Cunbl uHepuuu. I[IpuHIUn
SKBUBAJICHTHOCTH DUHILTEHHA.

15. JIuddepennmanbHoe ypaBHEHHE CBOOOAHBIX TAPMOHHYECKHUX KOJEOAHWN M €ro



pelIeHue.

16. VYpaBHeHue 3aryxaromux KojiebaHWUN W ero pemeHue. [lapameTpsl 3aTyXarommx
KOJICOAHUH.

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

18. Craructuueckuit " TEPMOIMHAMUYECKHIA METOBI WCCJICZIOBAHUSI.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHl, UX HM300pakeHue Ha
TEPMOIMHAMUYECCKUX TUarpaMMax COCTOSHUSI.

19. Uneanpubiii ra3. [laBaeHue wuacanpbHOro rasza. BbIBOI OCHOBHOTO ypaBHEHUS
MoJieKysipHo-KuHeTnueckoi reopun (MKT) nuneansHoro rasa.

20. Cpenusis KUHETHYECKash DSHEPrUs MOJIEKYJI HAEaNbHOro ra3a. MoleKyaspHO-
KMHETUYECKOE TOJKOBaHUE a0CONMIOTHOW Temmeparypbl. UUCIIO CTemeHel CBOOOABI MOJEKYIIBI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

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

22. 3akon MakcBela Ui paclpeneieHusl MOJICKYA UICAIbHOTO ra3a 1Mo CKOPOCTSIM U
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHHUS MOJIEKYN UI€aTbHOIO Ta3a.

23. TlpuHnun neranbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH bombinmMana
JUTSL pacrpeieNIeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

24. Pabora mpu W3MEHEHHH O0BEMa, KOJWYECTBO TEIUIOTHI, BHYTPCHHSISI DHEPTHS
ujeanbHoro rasa. [leppoe Hauano TepMOIUHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HAYaJI0 TePMOJTUHAMUKH.

Tumnossble 321244 N0 TUCHHUIIUHE
1. JIBuKeHre MaTeprallbHOM TOYKU 33/1aHO ypaBHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c®. OnpenennTh KOOPIMHATY B MOMEHT BPEMEHH, B KOTOPBIl CKOPOCTh V TOUKH PABHA HYIIIO.
Otser: 80 m.
2. JIBIDKCHHE MaTepHAbHOM TOUKH 3a1aHo ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c?, Onpenenutb yCKOpeHHE B MOMEHT BPEMEHHU, B KOTOPBII CKOPOCTh V TOYKH paBHA HYIIIO.
Orger: -0,10 m/c’.
3. JluHeitHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpallalOlIerocs: AWcka paBHa 3 M/C.
Toukwu, pacnonoxxkennsie Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTH V=2 M/C.
Onpenenuts yrioByro CKOpPOCTh BpaleHus aucka. Orser: 10 paa/c.

4. Juck Bpaiaercs COIJIACHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B=-2pan/c,
Cc=05 paz[/c3. Haiitu yrioBoe yckopeHue B MOMEHT BpeMeHH t = 2 ¢. OTBeT: 6 pan/c.
S. Jluck BpaiaeTcsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

c=-1 paz[/c3. B kakoil MOMEHT BpeMeHU yrioBasi CKOPOCTh Jicka OyzeT paBHa Hy10? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLNH TIOJI0T0 IUINHAPA MAacCo 2 KT U PalnycoM 5 CM OTHOCUTENIBHO
ero ocu cummetpun. OtBet: 0,005 Kr*M-.

7. HaiiTu MOMEHT MHepuuHM Hiapa Maccoll 5 Kr um paauycoM 10 cM OTHOCHUTENBHO OCH,
poxoJdiei uepes ero neHtp macc. Orser: 0,02 Kr*M-.

8. Haiitn momeHT uHepuuu aucka maccoil 0,5 kr u paguycoMm 20 cM OTHOCUTENIBHO OCHU
MIEPIICHIUKYIIIPHON K IJIOCKOCTH JIMCKa B TPOXosmiei yepes ero mentp. Orser: 0,01 Kr*M°.

9. HaiiTu MOMEHT MHEpLMU CTEp)KHA Maccod 5 Kr W JJIMHOW 1,2 M OTHOCHUTENBHO OCH
MEPIECHINKYIISIPHON K CTEPKHIO U MTPOXOIAIIeH uepes ero cepeauny. Orser: 0,6 Kr*M°.

10. HaiiTu MOMEHT MHepLMHM CIUIONIHOIO LMIMHApPAa Maccod 2 KT MU paguycoM 5 cMm
OTHOCHTEIIBHO ero oci cummetpui. OtBet: 0,025 kr-m?.

11. HaiiTu MomMeHT mHepuuu cTep>kHs Maccod 1,5 Kr m JUIMHOM | M OTHOCHUTENBHO OCH
MIEPICHINKYJISIPHON K CTEPIKHIO U MTPOXOAIel yepes ero konen. Orsert: 0,5 Kr*M-.

12. BepeBka paspeiBaeTcd mnpu NMOABEIIMBAaHMM K Hel Tena Maccoil 36 kr. Temo kakoit

HanOOJIbIIIeH MacChl MOKHO TIOJTHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? Orer: 30 Kr.



13. Teno cockaib3bIBaET MO IMaJAKON MOBEPXHOCTH, cocTaBistomeld yroi 30° ¢ TOpu30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c?.

14. C xaxkoli MMHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKUMATh TEJIO MAacCOi 2 K K
BEPTUKAIBbHON CTeHe, YyToObl oHO He ynano? KoapduuueHT TpeHus MexIy MOBEPXHOCTHIO
cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. HaliTu cuily COIpOTUBIICHUSI BO3/1yXa,
cuuras ee nocrossanoi. Oteer: 0,25 H.
16. MaxoBuK B BUJE LWIMHIpa Maccold 5 kr u paguycom 20 cm 3a 4 ¢ OT Hayaia

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

17. ToHkul OqHOPOAHBINA cTepxkeHb JuIMHOM 50 cM 1 maccoit 400 r BpamaeTcsi ¢ yriioBbIM
ycKopeHHeM 3 pamz/c’ OKONO OCH, MPOXOMSIIEil MepICHINKYISPHO CTEpKHIO 4epe3 ero
cepenuny. Onpenenuts Bpamaomuii MomeHT. OTBer: 25 MH M.

18. [Tyns nmetut co ckopocthio 800 M/c, Bpamasch OKOJIO MPOAOJIBHON ocu ¢ yactoToi 3000
00/c. IlpuHMMas TyIO 3a MWIMHIPUK AUAMETPOM 8 MM, ONPECIHUTh KaKyrO JOJIF0 KUHETHYCCKOM
SHEPIUH TeNla COCTaBIIIeT KMHeTHuecKas sHeprus Bpaienus. Orer: 0,44 %.

19.  Tlox melicTBMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOperna CKOpocTh 2 m/c. OnpenenuTsb
paboty A cubl, eciau macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk Maccod 100 T ABMKETCS B TOPU30HTAJIBHOW IUIOCKOCTH Ha HUTHU

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

21. OrnpenenmiTts JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOr0 HUIMHIIPA, CKATUBIIErocsi 63 CKONMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOIHBIM IWIMHAP KaTUTCA 0e3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

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

23. CHapsig Maccesl 50 Kr, JeTSmuid rOpu30HTAIBLHO cO ckopocThio 800 M/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaifTu ckopocTh muiaTdopMsl Mocie MOomNajaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

24. ITo ropu3oHTaIBHBIM penabcaM co cKOpocThbio 20 kM/4u BHXkeTcs miuatdopma maccsl 200
kr. Ha Hee BepTukaibHO MagaeT kaMeHb Macchl 50 Kr M ABMKeTcs BMecTe ¢ miargopmoit. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMkeTcs miaardopma? OrBer: 16 km/4.

25. [Tnardpopma B Buze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEpLUH
BOKPYI' BEPTHUKAJIBHOW OCH. BO CKOJNBKO pa3 yMEHBIIMTCA 4acTOTa BpalllEHUs, €CIM Ha Hee
MIOJIOKUTH KOJIBIIO Maccoi 1 xr u pagumycom 10 cm? OtBer: 1,35.

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

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

28. Haiftu mnepuon konebGaHuii (U3MYECKOro MasiTHHKA, MPEICTABIAIOIIEr0 CcoOoH

OJHOPOJIHBIM CTEepKEeHb JUIMHOM 60 CM, BpamaroIUNACcsS BOKPYI TOPHU30OHTAIBHOM OCH,
poxosIIel yepe3 ofuH u3 ero kouos. Oreer: 1,26 c.

29. Haiitu mnepuwon koneGanuii (GU3HUECKOTO MASTHHKA, TMPEICTABISAIONMIET0 COO0OM
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpalllaloLUiics BOKPYT TOPU30HTAIBHOM OCH, POXOsIeit
yepe3 kpaii aucka. Orer: 1,33 c.

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

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

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



33. B Gamnone BMecTMOCTBIO 25 1 Haxomutcs Bogopon mpu temieparype 290 K. Ilocie
TOTO Kak 4YacTh BOJOPOJa M3PACXOAOBAM, JaBliecHHEe B OawtoHe moHu3mwiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

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

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

36. Ha ckonbko wu3MeHWIach BHYTPEHHSISI JHEPrus BOASHOIO Iapa, €CIM IpU €ero
n300apUUYECKOM C)KaTHH BHEIIHME CHIIbI cCOBEepIIIN padoTy paBHyo 10 k/[x? OrBet: 30 k/l:k.
37. [Tpu xaKoM naBIEeHUHN MPOUCXOAUIIO U300apHOE paCIIMPEHUE a30Ta, €CIIM Ha YBEIIMYCHHE
ero oorema Ha 12 11 Ob110 3aTpadyeHo KoymdecTBO TerioThl paBHoe 21 kIx? OtrBer: 500 klla.
38. Kakoe konu4ecTBO TEIIOTH ObLIO 3aTpaueHO Ha HArpeB refius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 k[1a? OrBer: 12 k/[:k.

39. Kakoe komn4yecTBO TEIJIOTHI MOTpedyeTcs, 4ToObl HarpeTh 8 Moib Bojmopoaa Ha 100 K
IpU NOCTOsHHOM JaBineHun? Orset: 23,3 kK.

40. [Tpu m3oxopHOM HarpeBe | Moms renusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiitu
npuparienue surpormn. OrBer: 13,7 JTx/K.

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-2 Crioco0eH BBISBIATH €CTECTBEHHOHAYUYHYIO CYLIHOCTD ITPO0JIeM,

BO3HHUKAIOIIMUX B X0/I€ MPO(ECCUOHATILHON AEATENbHOCTH, U IPUMEHSTh
COOTBETCTBYIOLINH (pr3MKO-MaTeMaTHUECKUH anmnapaT JUIsl UX
(dbopmanuzanum, aHau3a ¥ MPUHATUS PEIICHUS

Tunosble TeopeTHYECKHE BONPOCHI K IK3aMEHY 10 JUCHHUILINHE

1. BsbluncieHue NpoIGHHOTO MYTH NMPU HEPABHOMEPHOM ABM)KEHHUU MaTepHallbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [BIDKEHHS IeHTpa wMacc. CHcremMa IIeHTpa Macc.
PeakTuBHOE ABUKCHUE.

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

4. BpIBOJ MOMEHTOB MHEPLMU CTEPKHS, UJINHAPA, 11apa.

5. Pabora cuibl 1 MomtHOCTE. KiHETHYECKast SHEPTUsl HOCTYNATENbHOTO IBM)KEHUS.

6. Kunernmueckas »Heprus Tena, BpAIIAIOMIETOCS BOKPYT HEMOJBIKHOW  OCH.
Kunerndeckas 3Heprust Npu MIOCKOM JABH)KEHUU.

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

8. IlpyxuHHBIH, QU3NUECKUN U MATEMATHUECKUN MasITHUKU. DHEPTHUsi TapMOHUYECKOTO
OCLMJUIATOpA.

9. CnoxeHue OIMHAKOBO HAMPABJICHHBIX U B3aUMHO NEPIEHANKYIISIPHBIX KOJIeOaHMIA.

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

11. Cpennee 4dHCIIO CTOJKHOBEHHWH, CpEIHSs JJWHA CBOOOMHOTO Tmpodera u
3 PEeKTUBHBII TUaAMETP MOJIEKYIL.

12. AnmaGarHblii iporiece, ypaBHeHue [lyaccona.

13. TemmoemkocTh HIEaTBLHOTO Ta3a TNpU H3OMpoleccax. YpaBHeHHe Maifepa.
Kitaccnueckass MONEKyIsIpHO-KMHETHUYECKasl TEOpUs TEINIOEMKOCTH WJICABHOTO Traza M ee
OTPaHUYEHHOCTD.

14. Kpyrosoit npouecc (uuki). TeroBele ABUTaTeNn W XojdoauiibHble MamuHbl. KITJ]
uaeanbHoOM TemnoBoil mamuubl. [ukin Kapho.



15. DHTponus uaeanbHOTO Tras3a MpH 0OpaTUMBIX M HEOOpAaTHUMBIX Mporeccax. Teopema
Hepncra. CratucTudeckoe TOMKOBaHUE SHTPOIHU. TepMoauHaMyKa HEOOPAaTUMBIX MPOIECCOB.

4.2. lIpome:kyTouHasi arrectauusi B popme 3k3ameHna (2 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIETeHIIH U Conep:xaHue KoMIeTeHUH
OIIK-1 CniocoOeH npeICTaBUTh aJICKBAaTHYIO COBPEMEHHOMY YPOBHIO 3HAHHU I

HaY4YHYIO KapTHHY MHpPa Ha OCHOBC 3HAHUSA OCHOBHBIX HOHO)I(GHHﬁ,
3aKOHOB U METOJ0OB €CTCCTBEHHBIX HAYK U MaTEMaTUKU

TunoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. DOnexrpuueckuil 3apsa U ero cBoiicTBa. 3akOH coXpaHeHHs 3apsiaa. BzaumoneincTaue
3apsA0B. 3akoH Kynona.

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

3. Tlorox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mons. Teopema [aycca s
IEKTPUYECKOTO T0JIS B BAKYyME.

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

5. CBoOoxHble U CBs3aHHBIC 3apsibl. BekTop  aneKTpuyeckoro cMemieHus. Teopema
["aycca nist 3IEKTpUYECKOrO MOJIs B JUJIEKTPUKE.

6. /JludnexkTpuku, TOMSpU3ANMS  AMAIEKTPHKOB.  BEKTOp  MOISPU30BaHHOCTH.
ONEKTPUYECKOE II0JI€ BHYTPM JUAJIEKTPUKOB. JlWasleKTpudeckas BOCIPUUMYHMBOCTD U
IPOHUIIAEMOCTb.

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

8. DnexkTponBmxkyas cuia. 3akoH OMa M CONPOTHBIEHHE MPOBOIHUKOB. 3akoH OMa B
MHTETpanbHON U tuddepernmranbHoi popmax. 3akoHn OMa 171 HEOAHOPOAHOIO Y4acTKa LEMu.

9. MommHuocts Toka. 3akoH [[xoynsa-JleHnma B uHTerpanbHON U AuddepeHnnaIbHon
dbopmax.

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

11. B3aumoneiicTBHe NPOBOJHUKOB C TOKOM. 3aKOH AmIepa.

12. Teopema 0 HUPKYISALMU BEKTOPA HHIYKIIMA MAarHUTHOTO TOJIS. 3aKOH MOJTHOTO TOKA.

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

14. SIBnenue JIEKTPOMarHUTHON UHAYKILHH. OnbIThI Dapanest. 3aKoH
NIEKTpOMarHuTHOW nHAyKuMu. [IpaBmino Jlenna. DnexrponBmxkymias cuna MHAyKUud. [lonHsii
MarHuTHbIN NOTOK. Toku PyKo.

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

16. B3amMHas wHAyknws. B3auMHas WHIYKTHBHOCTh. DHEPrUs KOHTypa C TOKOM.
ITnoTHOCTH HEPTUM.

17. HamaramuenHocts. TokM HamarHuyuBaHHUS. BekTop HAaNpsHKEHHOCTH MarHUTHOTO
nosis. Teopema 0 UPKYIALNMK BEKTOPA HANPSKEHHOCTH MarHUTHOTO MOJIS.

18. VYpaBHenme MakcBemia [Uis 3JICKTPOMAarHUTHOTO TIONST B HMHTETPAIBHOW H
muddepeHnaIbHOR Gopmax.



19. MuddepenunanbHoe ypaBHEHHE SJICKTPOMArHUTHBIX KoJeOaHWi, €ro peuieHue.
Bunpl konebanuil 1 NX XapaKTEePUCTHUKH.

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

Tunosble 3a1a4M M0 JMCHUILIMHE
1. Haiitu paccrosiHre MEXAY ABYMs TOUYEUHBIMU AIEKTPUUYECKUMU 3apsilaMu, €CJIU U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTrO paccTosiHus Ha 50 cM cuiia B3aUMOJACHUCTBUS yBEIUYHBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pagmycom 15 cm Haxomutces 3apsg Q = 2 HKn. Ompenenutsb
HANPSDKEHHOCTh £ 3JIEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT meHTtpa cdepsl.
Otsert: 0.
3. Ha merammuyeckoit cepe pamguycom 15 cm mHaxomutes 3apsg Q = 2 vKn. Omnpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUYECKOro Mo Ha noBepxHocTH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammnueckoit chepe paguycom 15 cm Haxoautces 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM OT ueHTtpa chepsi.
Otser: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noteHman ¢
AJIEKTPOCTATUYECKOTO OISl Ha noBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAITMYECKUE 3apspKkeHHbIe cepsl paguycamu Ry =6 cm u Ry = 10
CM HeCyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Q; = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOYKE, OTCTOSIIIEH OT eHTpa cep Ha pacctosiHue 1 = 5 cm. OTBet: 0.
7. DJeKTpuYecKoe II0JIe CO3JaHO JBYMs OECKOHEYHbIMH HapauIeIbHbIMU IIJIACTUHAMH,
HECYIIMMH PaBHOMEPHO pacIpeleNeHHbii mo rwiomany 3apsn [ = 1 uKi/M?. Onpenenuts
HanpsbkeHHOCTh E momnst mexay mnactunamu. OTBet: 0.
8. DnexTpuyeckoe TMoJie CO3MaHO JBYMS OECKOHEYHBIMH IapauIeIbHBIMH TUTACTUHAMM,
HECYIIMMH DPABHOMEPHO pacIpeiesieHHbIH 1Mo Iiomaau 3apsn [ =1 KM% Onpenenutb
HanpspbkeHHOcTh E nons BHe minactud. OTBer: 113 B/Mm.
9. IloreHuman >MEKTPUYECKOTO MO, CO3AaBAEMOr0 CUCTEMOI 3aps0B, UMEET BUJ ¢ = a(x*-
y%), rae a=1B/M’. Haiitn MOJYJIb HANpPSOHKEHHOCTU DJIEKTPUUYECKOTO IMOJII B TOYKE C
koopaunHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CU 1 OKpYTIUTh ¢ TOYHOCTBIO 10
nByx uudp nocne 3ansaroil. [OTBer: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 aKn pacnonokensl Ha paccTosHuM 5 cM. Haiitu
HaIPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 €M OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh D3JEKTPUYECKOTO IOJII B TOYKE, PACIHOJI0KEHHOM BJOJb
npsiMoi, coenunstoment 3apsiasl +10 HKn u +8 vHKn u Haxoxsuieiics Ha pacctosHun 12 cM OT
nepBoro u 8 cM oT BTOpOro 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJSATCSl OJJMHAKOBBIE MOJOXKHUTEIbHBIE 3aPsi/Ibl
2 uKn. OnpenenuTs HaPsHKEHHOCTD AJIEKTPHYECKOTO TOJIS B IeHTpe KBaapaTa. Oreer: 0.
13. Paccrosuue | mexay 3apsmamu Q==42 uKir qumosns pasao 10 cM. Haiitu moteHIman ¢ moss
CO3/IaHHOT'O JMIIOJNIEM B TOUKe, yajdeHHON Ha I'=10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsiia.
Ortgert: 0.
14. lunons c »3ieKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO yCTaHABIMBAEeTCS B
OJIHOPOJHOM DJJIGKTpUYECKOM TTojie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paboty A,
HE00XO0IUMYIO ISl TOT0, YTOOBI MOBEPHYTH JUMOIb Ha yrou o = 90°. OTBet: 6 MK/[x.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JIURJIEKTpUKE (€=3) MOJISIPU30BaHHOCTh P JOCTUTHET 3Ha4yeHus, pasHoro 200 MrKi/m?. OTBer:
11,3 MB/m.

16. Haiitu paguyc BHemHel oOknaaku Ry BO3AyIHOTO c(hepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paauyc R; BHyTpeHHe#ll oOOKIanku CQepuvecKoro KOHAECHCATOpAa EMKOCTHIO
C = 3,3 n, ecnu paguyc BHemHe# Ry = 3 CM, ausnektpuk — mapadus (¢ = 2)? OTBet: 1 cMm.

18. OmpenenuTh 3IIEKTPOSMKOCTh HWIMHIPUYECKOTO BO3IYIIHOTO KOHACHCATOpA JIMHOM
| =10 cm, ¢ panuycamu o6kinagok Ry =1 cm u Ry =2 cm. OrBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJEHCATOPA COEIMHEHBI IMOCIenoBaTelnbHO. EMKOCTh Takoi OaTtapeu
C =100 n¢. OmpenenuTh €MKOCTh OaTrapew KOHIEHCATOPOB, TMOCIE TOTrO, Kak OJMH W3 HUX
3anoaHuId mapapuaom (¢ = 2). Orser: 120 nd.

20. ITnockuit BO3AYIIHBIA KOHACHCATOP AeKkTpoeMKOcThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
noteHimanioB U =300 B. Tlocrme oOTkIOYEHHS] OT HCTOYHHMKA TOKA PACCTOSHHUE MEXKIY
oOKJlaJKaMu KOHJeHcaTopa ObUIO yBenu4eHo B 5 pa3. OmpenenuTs paboTy A BHEIIHUX CHII IO
pasnBwkeHuio ookimanok. Oreer: 0,2 m/xk.

21. Cwuna Toka B TIPOBOJHUKE M3MEHSETCSI CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiiti 3apsa (, mpoTekaromuii 4yepes IMONEpeyHoe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusienueM 0,080M mpu Toke 4A OTJaeT BO BHEUIHIOKO
nens 8BT. Kakyro MOIHOCTE OTIAcT OH BO BHEUTHIOKO 1ienb pu Toke 6A? Otser: 11 Br.

23. K uctounuky toka ¢ 3/1C @=1,5 B npucoenunmiu karymky ¢ conporusienueM R=0,1 Om.
AmMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korna x MCTOYHHMKY TOKa NMPUCOECTUHUIN
IIOCJIEZI0BATENbHO €I11€ OJMH UCTOYHUK TOKa ¢ Takol ke D/IC, To cuna Toka | B TOM ke KaTyike
okazasiack paBHoit 0,4 A. OnpenenuTbs BHYTPEHHEE COMPOTUBIIECHUE MEPBOIO0 MCTOYHUKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHemIHEH Ilenn akKyMYJIsSTOpa BeIEIsIeTCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE CONMPOTHUBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInoTHOCT, TOKa B METHOM IIPOBOJHHKE paBHA 2 A/mmM?. Haiiti HaIpsKEHHOCTh
AIIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHue meau 17 HOm'm. Otser:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TIpPOBOAHMKY TedeT Tok 50 A. Ompenenutsb
MarHuTHYI0 MHAYKIUIO B TOYKE, yJaJ€HHOM Ha paccTosiHue 5 c¢M OT HpoBOAHUKA. OTBeT:
200 mxTa.

27. Yemy paBeH paJnyC TOHKOIO KOJIbIla, IO KOTOpoMy TedeT Tok 30 A, eciu HamnpsKeHHOCTh
MarHUTHOTO MOJI B IIEHTpe Koiblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoit Tok TedeT no npssMoMy OECKOHEYHO JJITMHHOMY IPOBOJHHKY, €CIIU Ha paccTosHuu 10
CM OT Hero mMaruuTHas uHaAykuus pasHa 20 MxTn? Orer: 10A.

29. Kaxoii Tok uer no ToHKoOMy KOJblly paauyca 10 cM, eclii UHAYKLIHSI MarHUTHOTO MOJIS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.

30. /IBa AIMHHBIX MMapajUIeIbHBIX IPOBOJA HAXOAATCS HA PACCTOSHUM I =5CM OIWH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX OMUHAKOBBIe TokK | =10 A
Kaxplii. Halitn HampsokeHHOCTh H MarHWTHOTO MOJIs B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
r1 =2 cM OT OJfHOTO | I, = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.

31. OnpenenuTh UHIYKIIMIO MarHUTHOTO TMOJISI HA OCH JJTMHHOTO COJIEHOMJIA, COJEPIKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otset: 0,025 Ta.



32. CKOJIBKO BUTKOB Ha €IWHUINY UIMHBI COAEPIKUT UIMHHBIA COJICHOWJ TPU CHJIE TOKa
| =0,5 A, ecnii HanpsKEHHOCTH 101 Ha ocu coneHousa H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TMOJS HAa OCH JUIMHHOTO COJIEHOUZA,
conepxamiero N = 10 Butkos/cM mipu cuite Toka | = 1 A. OrBet: 1000 A/m.
34. BplunciauTe HUPKYJSALMIO BEKTOpA HAIMPSIKEHHOCTH BJOJb KOHTYPA, OXBAaThIBAIOLIEIO

toku |1=10A, [,=15A, Tekyume B ogHOM HampaBieHuH, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpaBiieHuu. OTBer: 5 A.

35. [Ipsimoit mpoBoa, Mo KOTOpomy TeueT Tok 1=1 KA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEHIUKYISIpHO JUHUAM MHAYyKUuuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3oK
npoBoja juuHou 1=1 M ecnu MmaruuTHas uHaykuus B pasaa 1 Tn? Orer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TedeT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie ozt yriioM 60° Kk muHusM MarHuTHOM MHAyKuun. C kakod cuimoit F neictByer
0JI¢ Ha OTPE30K mpoBoza JinHoi =10 cM ecnu marauTHas uaaykius B pasaa 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 c¢cM u mmpuHoi b = 1,5¢m, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOAUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
napajuieiabHa JUHUAM UHAYKIMU. HaliTu MexaHnuyeckuii MOMEHT M, NeMCTBYIOUIMI Ha paMKy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbI MOMEHT p,, BUTKA paBeH | A-M? BblapciuTh paauyc R Butka. OtBet: 9,27 cMm.

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

40. JIBykpaTHO HOHU3HUPOBAHHBI aTOM renus (Q-4acTulla) JBUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpsokeHHOCThIo H = 100 kA/M mo okpyxHoctu paguycom R = 10 cm. Haiitu
cKopocTh U a-dactuibl. OTBeT: 0,61 MMm/c.

41. Ha »3nekTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocteio v =107 m/c neiictByer cuma F=1,6 nH. Haiitu yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykiuu. OrBer: 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 Bpemst Tociie
pa3MbIKaHUs KJIK0Ya CUja TOKa B IIenu yMeHbIInuTes B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENFHO COEAMHEHHBIX  COMNPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMeHbIIwiack 3 pasza. OmpenenuTh compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44. BpIYUCIUTH DHEPTHMI0 MAarHUTHOTO MOJS coleHowna, coaepxkamero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA TMOTOK Yepe3 €ro MOMepeyHOe CEeueHHUe
® =0,1 MB6. OTBeT: 0,05 k.
45. HalitTh MHIYKTHMBHOCTH NPOBOJSLIETO KOHTYpa, €CIM MAarHUTHBIA TOTOK 4Yepe3 HEro

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe M3MeHeHHUs TOKa B KOoHType ¢ 4 A 1o 8§ A. OtBeT:
5 mI'H.

Kon Pe3ynbTaThl 0OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM NPOrpaMMbl
KOMIIETeHIIUH Coaep:xanue KOMIETEHIH I
OIIK-2 CriocoOeH BBISIBIATH €CTECTBEHHOHAYUHYIO CYIITHOCTD MPOOIIeM,

BO3HHUKAOIINX B X0J1€ MPOPECCHOHATBHON JIEATEILHOCTH, U IPUMEHSATH
COOTBETCTBYIOIIHNHN (PU3HKO-MATEMATHIECKUI armapar s uX




(dbopManu3zanum, aHajan3a v NPUHATHS PelIeHUs

Tunosble TeopeTnyecKne BONPOCHI K IK3aMeHY 10 JUCHHUILINHE

1. TloreHuuanpHOCTH 3y€KTpUuYecKoro mnois. Pabora mo mnepemenieHuro 3apsjga B
aneKkTpuueckoM nose. IlorennmanbHas sHeprus B3auMOAEHCTBUS AEKTPUUECKUX 3aps/I0B.

2. Cssa3p MEXIY NOTEHLUAIOM U HAIIPSHKEHHOCTBIO.

3. Tlpumenenue Teopembl [aycca nansi pacdera SJIEKTPUUYECKUX TOJEH, CO3IaHHBIX
TOYEYHBIM 3apsiIOM, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(hepoil, HUTBIO, LIUIMHIPOM,
LIapOM.

4. BpluMcieHHe NOTEHIMANA IO HANPSKEHHOCTHU 3JIEKTPUYECKOrO OIS,

5. DNeKTpUYECKUH MOMEHT JuMoiid. TOueuHbI AUNONb. OJIEKTPUYECKOE I10JIE
TOYEYHOT'O JMIIOJNS U €ro pacyeT Ha OCHOBE NMPHUHIIMIIA CYNEPNO3ULUHU. DIEKTPHUUECKOe M0JIe Ha
OCH JTUIIOJIS ¥ B HAIIPABJIEHUH, IEPIIEHANKYIIIPHOM K OCH JIUIIOJIA.

6. DOnexkTpuyeckuil AMIONb B OJHOPOJHOM U HEOIHOPOIAHOM 3JIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHast 3HEPTUs JUIOJS.

7. YcnoBus A7 BEKTOpAa HANPSHKEHHOCTH 3JIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUYECKOTO CMELIEHUS Ha IPAHULIE ABYX JUAIEKTPUKOB.

8.  CernerosieKkTpuKH, UX CBOMCTBA. [[udnekTpudeckuii rucrepesuc.

9. KongeHncatopsl, BHIBl KOHJEHCATOPOB. OHEPrus 3apsOKEHHOTO IPOBOIHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTpudeckoro noist. O0beMHas INIOTHOCTh SHEPTUU.

10. Knaccuyeckue OmbITHI 10 OOHAPY)KEHUIO U OOBSICHEHHIO MEXaHW3Ma BOSHUKHOBEHHS
NIEKTPUUYECKOTO TOKA. YCIOBHUS BO3HUKHOBEHHUS 3JEKTPUYECKOTO TOKA. XapaKTepUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. Pa3BerBienHsble iekTpuueckue nenu. [Ipasuna Kupxroda.

12. Kgasucramumonapueie TOKH. IIpomecchl ycTaHOBIEHUS TOKa NpH 3apsie, paspsie
KOHJIeHCATopa.

13. T[pumenenue 3akona buo-Caapa-Jlamnaca st pacdeTa MAarHUTHOTO TIOJSI TPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha JIBIKYyIIHiics 3apsa. Cuna Jloperna. Dddext Xoma.

15. IlpumeHeHHe 3aKoHa MOJIHOTO TOKA JUIl pacyéTa MAarHUTHOTO TOJS COJIEHOW[A,
TOPOUJATIBbHOMN KaTYIIKH.

16. Pabora no nepeMenieHno NpOBOAHUKA U KOHTYpa ¢ TOKOM B MarHUTHOM IIOJI€.

17. V3meHenue cCwibl TOKAa TIPU Pa3MBIKAHUW/3aMBIKAHUHM IIE€MH, COJEpIKalen
WHIYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB WHAYKIIMHU W HAMPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIByX MAarHETHKOB.

19. Nwua-, mapa-, peppo MarHeTUKN: OCHOBHBIE XapaKTEPUCTHKH.

20. /luBepreHuuss W poTOp BEKTOpa MHIYKIMM MarHuTHoro mojis. Buxpesoe
AIIEKTPUYECKOE M0JIE, TOK CMEIICHUS. DIEKTPOMarHUTHOE MOJI€.

4.3. IIpome:xxyTouHasi arrecranus B popme 3xk3amena (3 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/I1bHOI NPOrpaMMbl
KOMIIETeHIIUH Coaep:xanue KOMIETEHIH I
OIIK-1 Crnioco0eH npeCcTaBUTh aJIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI

HAYYHYIO KApTUHY MHpPa Ha OCHOBE 3HAHUSI OCHOBHBIX MOJIOKECHUI,
3aKOHOB U METOJI0B ECTECTBEHHBIX HAYK U MATEMATUKHU




Tunosblie TeopeTHYEeCKHE BONPOCHI K IK3aMeHY 110 M CHHUILIHHE

1. Pacnpoctpanenue BonH B ynpyroil cpene. IlpomonbHble UM MONEpEYHBIE BOJIHBI.
VYpaBHeHHE TUIOCKOW M CcepHYecKord TapMOHWYECKMX BOJIH. Da3zoBas CKopocTh. BosiHOBOE
ypaBHeHHe. DHeprus BoaHsbl. [IpuHumn cynepno3unuu BoiH. CTosuue BOIHBI.

2. BomHoBoe ypaBHEHHE JJsi JJIEKTPOMAarHUTHOM BoOJHBL. (OCHOBHBIE CBOWCTBa
ANMIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJNEKTPOMAarHUTHbIX BoiaH. Bekrop IlolHTuHTA.
WM HTEHCUBHOCTH BOJIH.

3. Bpemennas wu mnpocTpaHCTBEHHast KOTrepeHTHOCTH. CTeneHb KOTepPEeHTHOCTH.
Untepdepennus apyx BonH. Matepdepenuus cera. [llupuna natepdepeHIIMOHHOM MOT0CH.

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

5. [EcrecTtBeHHBI W TOMAPU30BaHHBIN CBET. 3akoH Maitoca. CTeneHb MOJSPU3ALNH
CBETA.

6. Ilonspuzarus npu OTpaskeHUU U MpesiomiieHnu. 3akoH bprocrepa.

7. Pacnpocrpanenue cBeta B momiomiaronmx cpenax. 3akon byrepa. Jlucnepcus ceera.
HopmanbHast 1 aHoManbHast AUCIIEPCHSL.

8. TemnoBoe W3IydyeHHE W €ro XapaKTEePUCTHKH. 3aKOHBI TEIUIOBOTO W3IYYCHHUSI.
I'nnoresa Ilnanka. @OTOHBL.

9. KopmyckyiasipHO-BOTHOBOHM jayanu3M cBeTa M Marepuu. lumore3a xae bpoiins.
Hexoropsie cBoiicTBa BoaH 1e bpois.

10. BomHoBble cBolcTBa MHKpoudacTHil. Judpakimus dIeKTPOHOB. [TprHIHN
HeonpeneaeHHocTH [ ei3enOepra.

11. BonnoBas pynkuus u ee uznueckuit cMpicia. HopmupoBka, cTaHIapTHBIEC YCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

12. Yactrma B OZHOMEPHOW MPSAMOYTOJBHOW IOTEHIUAIBHOW siME C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue yacTHIbl CKBO3b MOTEHIMANIbHBIM Oapbep. JlMHeHHbII
rapMOHUYECKUI OCLUILIATOP.

13. Atom Pesepdopma-bopa. DHepreTudeckre ypoBHU. ATOM BOIOpOAa B KBAaHTOBOM
MeXaHUKe.

14. KBanTtoBble umcia d1ekTpoHa B arome. CrnuH snekTpoHa. CHUH MHKPOYACTHI.
®epmuonbl. bo3onbl. IIpunnun I[laynmu. PacnpeneneHue JIEKTPOHOB 10 JHEPreTHYECKUM
ypoBHsIM B aromax. [lepuonnueckas cuctema 3J€MEHTOB.

15. TlonsiTue O KBaHTOBBIX cTaTUCTUKAax boze-Dinmreitna u  ®depmu-lupaxa.
BrIp0o:KI€HHBIN 2JIEKTPOHHBIN I'a3 B METaJIIaX.

16. Pa3mep, coctaB u 3aps arToMHOTO sijipa. [ledekt Maccel u 3HEeprus cBs3u sjapa. CriuH
A]ipa ¥ €ro MarHUTHBIA MOMEHT. SlaepHble cuibl. Moaenu sipa.

17. O6mme cBoMCTBa AIEMEHTApHBIX yacTull. Kiaccudukamus 3IeMeHTApHBIX YACTHII.
Yactunel u  aHTU4acTuipl. CHUITBHOE, JIIEKTPOMAarHUTHOE, cJ1abo€e U TPaBUTALMOHHOE
B3aUMOJICHCTBUSA.

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Ha mytu cBETOBOM BOJHBI, MAYIIEW B BO3/1yX€, MOCTABWIA CTEKISHHYIO IIACTUHKY
(mokazarens TpeIoMIICHHS cTekaa paBeH 1,5) tommmHOM 1 mm. Ha CKOMBKO W3MEHHTCS
ONTHUYECKas JJIMHA ITYTH, €CJIM BOJHA MaIaeT Ha TJIACTUHKY HOpMalibHO. OTBeT: 0,5 MM.
2. Haiitn Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 MxwMm), KoTOpble OyayT
MaKCHMaJbHO YCHJIEHBI MPU ONTHYECKOW Pa3HOCTH XO0Jla MHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiaue d mexny aBymst miensimu B onbite FOHTra paBHo 1MM, paccrosinue | ot menei
1o ’kpana 3 M. OnpeaenuTh JJIMHY BOJTHBI A, UCITyCKAeMON NCTOYHMKOM MOHOXPOMAaTHYECKOTO
CBeTa, eCliu MHpuHa b nHTEepdhepeHIIMOHHBIX MOJI0C Ha 9KpaHe paBHa 1,5 Mmm. OTBeT: 0,5 MKM.



4, Ha wmpimpHyro mienky (N = 1,3), HaxomsmIyrocs B BO3AyXe, MagaeT HOPMAIbHO My4YOK
aydeii Oenoro cBeta. [Ipu kakoii HauMmeHbliei TonmHe d TUIEHKH OTPaKEHHBINH CBET C JUTMHOM
BoiHBI A = 0,55 MKM OKakeTcs MaKCMMaJIbHO YCWJICHHBIM B pe3yibTaTe HHTephepeHInn?
OtBet: 0,1 MKM.

5. Paccrostaue Arp 1 Mex Iy BTOPBIM U TIEPBBIM TEMHBIM KOJIbIIaMi HbIOTOHA B OTPakEHHOM
ceere paBHO | mMMm. Ompenenuth paccTosHUE Arjgg MEXIY JIECATBIM M JCBSATBIM KOJIBIIAMHU.
OTtBer: 0,39 mMm.

6. Ha mens mupunoii ¢=0,05 MM mamaer HOpMalbHO MOHOXpomathdeckuid cseT (A=0,6
MKM). Onpeenuts (B rpagycax) yroi @ Mexay IepBOHAaYaJbHBIM HalpaBJIECHUEM IIyUKa CBETA U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO AudpakuonHyto nojocy. OtBer: 2,75°.

7. CKOJPKO IITPUXOB HA KXl MULTUMETP COACPKUT MUPaKIMOHHAS pellieTKa, ecliu
npu HaOMIOJEHUHM B MOHOXpoMaTtuyeckoMm cBere (A=0,6MKM) MaKCHUMyM IISITOTO MOpsaKa
oTKJI0OHEeH Ha yroa ¢=18°? Orset: 100.

8. Hudpaknuonnas pemerka coaepxuT N =200 mrpuxoB Ha ImMm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpOMaTH4eckuit cBeT (A = 0,6MKM). MakcuMyM Kakoro HauOOIBIIEro MopsaKa
naet 3Ta penierka? OrBeT: 8.

9. CKONBKO IITPUXOB HA KX MUJUTUMETP COACPKUT NU(PaKLIMOHHAS PEIIETKa, eCIH
npu HaOIIOJEeHUH B MOHOXpoMatuiyeckoM cBere (A = 0,6 MKM) MakCHMyM TpPETbEero MopsaKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

10. [Ty4oK eCTeCTBEHHOTO CBETa, UAYIIHIA B BOJE, OTPaXKaeTCsi OT TpaHu anMasa (n = 2,42),
norpyxenHoro B Boxay (n = 1,33). Ilpu kakom yriie mageHus o (B rpajaycax) OTPaKCHHBIA CBET
MOJIHOCTBIO MoJisipu3oBan? OTBeT: 61,2°.

11. VYron bprocrepa ogp IpY MaJCHUN CBETA U3 BO3JyXa HA KPUCTAI KAMEHHOW COJIM PaBEeH
57°. OnpenenuTh CKOPOCTh CBeTa B 3TOM Kpucrtasuie. OrBer: 194 Mwm/c.
12. IIpenenbHbIl Yrojg o IIOJIHOIO OTPaKEHWs Iy4dKa CBETa HA TPAHMUIE KUAKOCTH C

BO3MyXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) misd majgeHHs JTyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBer: =55°45".

13. VYron Mexay TJIaBHBIMH TIJIOCKOCTSIMHU TIOJIsIpU3aTOpa M aHaiau3atopa coctarisieT 30°.
Onpenenuth M3MEHCHHE WHTCHCHBHOCTH TIPOIICIIICTO Yepe3 HUX CBETA, €CIIM yroll MEXIy
TJIABHBIMH TUIOCKOCTSIMH TOJISIPU3aTOPa U aHAIU3aTopa u3MeHuscs 10 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P yactuuno-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pa3
OTIIMYAETCS MaKCHMallbHasi WHTEHCHMBHOCTH CBETa IMPOIMYCKAEMOTO Yepe3 aHaiu3aTop, OT
MuHuUMalibHOM? OTBeT: 3.

15.  Onpenemuts Temriepatypy, IpU KOTOpOI 3HepreTuyeckas CBETUMOCTh Ry abCOMOTHO YepHOro
Tena pasHa 10 kBr/M2. Otaer: 648 K.

16. IToTok sHEeprum, W3My4acMblii W3 CMOTPOBOIO OKOIKAa IUIABWIBHOM Ieun, paBeH 34 BrT.
OnpenenuTs TeMIeparypy Medn, €CI1 IUIOIIA b OKOILIKA COCTaBIIAET 6 oM. Otaer: 1000 K.

17.  Bo cKonbKo pa3 Haio YBEIUUHUTH TEPMOAMHAMHYECKYIO TEMITEpaTypy aOCOIIOTHO YEPHOTO Tena,
9TOOBI €r0 SHEPreTIecKasi CReTUMOCTh B3pocia B 16 pa3. Orser: 2.

18.  Ha kakyro /UIMHY BOJHBI NMPUXOIUTCS MAKCUMyM CHEKTPaIbHOM IUIOTHOCTH 3HEPreTHYecKOn
CBETUMOCTH aOCOJTFOTHO YEPHOTO Tejla PH TeMIIeparype 0°C. OtBer: 10,6 MKM.

19. Onpenenuth JUIMHY BOJHBI CBeTa, oOiydaromero Qorokaroa ¢ paboToil BBIXOAA

A =2,15B, ecnmn MakcuManbHas KHHETHYECKash dHEPTUsl (POTOIICKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

20. Ha moBepxHocTh (hoTOKaTOoma magaet MoHoxpomarmdeckuid cBeT (A =310 am). YToOBI
MPEKPATUTh OMHUCCHIO  JJIEKTPOHOB, HYXHO TPWIOKHUTH  3aJCPKUBAIONIYI0  Pa3HOCTh
norennuainoB U He meree 1,7 B. Onpenenuts padboTy Beixoaa B 3B. OTBeTt: 2,3 3B.

21. Yacruiia HaXOaUTCsl B MOTCHIIMAIBLHOM SIIUKe. HailTh OTHOIIEHUE Pa3HOCTH COCETHHX



SHEPreTUUecKuX ypoBHEU AEn+1n K sHEprun E, yactuusl B crydae N = 5. Oreer: 0,44.

22. YacTuia HaxoAUTCS B MOTEHIMAIbHOM siluKe. HallTu OTHOLIEHHE Pa3HOCTH COCETHUX
SHEPreTUUeCKuX ypoBHEU AE+1, K sHEpTUUN E, yacTuibl B cirydae n — . OtBert: 0.

23. Onpenenuth XOJIJIOBCKYIO Ppa3HOCTh IOTEHLUUAIOB MEXAY TIpaHAIMU KpPEMHHUEBOIO
oOpasia mmpuHOW | =2 cM, TOMEUICHHOIO B OJHOPOJHOEC MAarHUTHOE MOJE C WHAYKIUCH
B = 0,3 Tu, ipi mpoIyCKaHMH TOKA IIOTHOCTBIO j = 2 A/M. TTocrosrnas Xomra Ry = 0,1 m>/Ko.
OtBet: 1,2 MB.

24. Onpenenuth MOCTOSHHYIO XOJUIa METaUIMYECKOTO o0pas3ia, €ciau KOHIICHTpAIUs
HOcHTeNeH 3apsaaa N =4,1- 10%° M3, Orser: 0,015 MK

25. Kakasi 4acth (B %) HAYalbHOTO KOJMYCCTBA aTOMOB PAJHOAKTUBHOIO aKTHHHS 2 Ac
ocranercs uepes 5 cyr? Ilepuon momypacnana 10 cyrok. OrBet: 71 %.

26. [TocTostHHas pacnmaga A pyomaus *Rb paBHa 7,7 10* ¢ OnpenenuTbs €ro Nnepuoj
noxypacnazaa T, B MunyTtax. OrBer: 15 MuH.

217. 3a OIMH TOJA HAvaJbHOE KOJIMYECTBO PAJUOAKTUBHOTO H30TONA YMEHBUIWJIOCH B TPH
pasa. Bo ckonbko pa3 oHO yMeHbIIUTCS 3a JBa roga? OrTser: 9.

28. 3a Bpems t =8 cyt pacnanoch k = 0,75 HauanbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

u3zorona. Onpenenuts nepuo noxypacnana I1. OTBer: 4 aHs.

6y ; 9 4
29. SnepHas peakuus HMMEET BHUJT Li+?— "Be+"He OnpenenuTb MaccoBOE YHCIIO
Hegocrarolero diemenra. Orser: 7.

12 2 11
30. SlnepHast peakius HMMEET BHJ C+"H->7+"B, Onpenenuth MacCOBOE YHCIIO
HepocTarolero sneMenta. Orser: 3.

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-2 Crioco0eH BBISBIATh €CTECTBEHHOHAYUYHYIO CYIIHOCTH ITPO0IIeM,

BO3HHUKAIOIINUX B X0JIe MPO(pECCUOHATBHON AEATENbHOCTH, U TPUMEHSTh
COOTBETCTBYIOLINH (pr3MKO-MaTeMaTHUECKUH anmnapaT JUIsl UX
(dhopManu3anum, aHajan3a v NPUHATHS pELIeHUs

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEHY 110 IMCHHUILIHHE

1. Cooco6sl HabmoneHuss uHTepdepeHIMU cBeta. J[ByxiydeBass uHTEpdEpeHIns.
Wutepdepeniyisi B TOHKMX IUIeHKax. [losockl paBHOrO HakiIOHAa M PABHOM  TOJIIMHBL
HnTepdepomerpsl.

2. Meton 30 ®penens. dudpaxuus PpeHens Ha KpyIIOM OTBEPCTHH. 30HHAs
IIJIACTUHKA.

3. Mudpakuus @payHropepa Ha eI U MHOTHUX IIeisX. JudpakunonHas pemerka.

4. Jludpaxkmus ©Ha mnpocTpaHcTBeHHOW pemietke. Dopmyma  Bynbda-bparros.
Paspemaronias cnocoOHOCTh ONTHYECKUX PUOOPOB.

5. DOKCIEepUMEHTAbHOE TIOATBEPKICHWE KBAaHTOBBIX CBOMCTB CBETa: BHEIIHUN
doroaddext: apdext Komnrona.

6. KgsanroBble ypaBHeHWs nBWkeHUs (oOmiee ypaBHenue lllpemuHrepa, ypaBHeHHE
[IIpenuHrepa aas CTallMOHAPHBIX COCTOSHUMN ).

7. DHepreTHyeckue 30HbI B KpUCTaJUIaX B MPHUOIMKEHUU CUJIBHOM CBS3H. MeTaibl,
MIOJIYIIPOBOJHUKH U JUDJIEKTPUKHU 110 30HHON TEOPUHU.

8. CoOcTBeHHAs M PUMECHAS TPOBOAUMOCTb MOTYITPOBOTHHKOB.

9.  ®OTONPOBOAMMOCTH MOIYITPOBOJHUKOB.

10. KoHTakT IByX METAUIOB IO 30HHOW TEOpWH. TepMODIEKTPUYECKHE SBICHUS M WX
IIPUMEHEHUE.




11. BrimpsimieHHe NEPEMEHHOIO TOKA HA KOHTAKTE METaJUI-I10JIyTIPOBOAHHUK.

12. KoHTakT 3J1€KTPOHHOTO U ABIPOYHOTO MOTYIPOBOJHUKOB. TpaH3UCTOPHI.

13. 3axoHomepHOCTH 0- U J-pacmagoB. HeWTpHHO. y-U3TydeHUE U €r0 CBOMCTBA.

14. Sinepubie  peaknuu. ODHEpreTHYecKas cxema SAepHbIX — peakumid. [lytwm
MCIIOJIb30BaHUS SIIEPHON SHEPIHH.

Onepatop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 11.06.25 09:51 (MSK) Mpocras noanuck
3aBeaytowmin kadeapornt Oudd




