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1 OBIIME ITOJIOXKEHUA

OneHouHble MaTepuanbl — 3TO COBOKYMHOCTh Y4YEOHO-METOIMYECKHX MaTepuasioB
(MpaKTHYECKUX 3a/JaHuil, omucaHuid (GOpM M TPOLEAYp MPOBEPKH), MpEeIHA3HAUYCHHBIX IS
OLICHKM KadecTBa OCBOCHHSA OOydYalolIMMHUCS JAHHOM JAHUCHUUIUIMHBI KaK YacTH OCHOBHOM
00pa3zoBaTebHON MTPOTPaMMBI.

llenb — OLIGHUTh COOTBETCTBUE 3HAHWUW, YMEHUH U YPOBHS TNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

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

KonTponp 3HaHul poBOAUTCS B (popMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyrounas
aTTecTalus NpoBOAUTCS B (hopMe 3K3aMeHa B MEPBOM M BTOPOM CEMECTpax M 3a4eTa B TPEThEM
ceMecTpe.

dopMa mpOBEAECHHUS HSK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIpOCaM,
c(OpPMYITMPOBAHHBIM C YYETOM COJECpPXKAaHUS YYeOHON AUCHUILUIMHBI U PEUICHUE MPAKTUYECKUX
3amay. dopma mnpoBeAeHUsT 3ayeTa — MHCbMEHHBI ONpPOC MO TEOPETUYECKHM BOIpOCaM U
peneHne NpakTUYECKUX 3a1a4.

2 OITUCAHUE NMMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITETEHITAN

CpopMUpOBAHHOCTH KaXA0W KOMIIETCHIIMH (MM €€ 4acTH) B paMKaX OCBOCHHS JTaHHOU
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHHs 9k3aMeHa B popMme OaabHOM OTMETKH:

«OTINYHO)» 3aCITYy)KMBAET CTYACHT, OOHAPYKUBIIUNA BCECTOPOHHEE, CUCTEMATUIECKOE U
r1yO0oKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuasia, YMEHHE CBOOOTHO BBIMONHSATH 3aaHMUs,
MPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHSATHM AUCIUIUIMHBI B MX 3HAYEHUU IS
nprodpeTaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CTOCOOHOCTH B MOHUMAHUU, U3TI0KEHUU
Y UCIIOJIb30BaHUN YU4€OHO-TIPOTPaMMHOTO MaTeprana;

«Xopomio» 3aciTy)KuUBaeT CTYACHT, OOHApYXMBIIUKA TIOJHOE 3HaHUE Yy4eOHO-
MPOrpaMMHOTO MaTepuasa, yCIEIIHO BBITOTHSIIOMUN MPEeTyCMOTPEHHBIE B POTPaMMe 3aJIaHus,
YCBOMBILIUN OCHOBHYIO JUTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. Kak mpaBuiio, oleHKa
«XOpOIIIO» BBICTABIISETCS CTYJEHTaM, TOKA3aBIIMM CHCTEMATHUYECKUN XapakTep 3HaHUU 10
TUCITUIIIMHE W CIIOCOOHBIM K UX CAMOCTOSTEIHHOMY MOTIONHEHHIO W OOHOBJICHHIO B XOJIE
JanbHene yueOHoi paboThl U IpohecCHOHATBHON AESITENTbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCITyKUBAET CTYJIEHT, OOHAPYXUBIIMK 3HAHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOJAMMOM i JajbHeuied ydeObl u
npeacTosimiell paboThl MO CHEIHATbHOCTH, CIPABJISIONINIICS C BBIIOJHEHUEM 3a/IaHul,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOu, PEKOMEHIOBAHHOMU
nporpammoil. Kak mpaBuio, OIEHKAa «yJOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JIOTTYCTUBIIIMM TIOTPEITHOCTH B OTBETE€ HA JK3aMEHE W TPHU BBITOJHCHUH JK3aMEHAIIMOHHBIX
3a/laHuii, HO OOJIAJAOIIMM HEOOXOAMMBIMU 3HAHUSMU JUISL UX YCTPAHEHHS O]l PYKOBOJCTBOM
IIPEeno/1aBaTels;

«HeynoB/1IeTBOPUTEJIBHO» BBICTABISETCS CTYJIEHTY, OOHAapyKUBIIEMYy TMpoOensl B
3HAaHUSAX OCHOBHOTO YYE€OHO-TIPOTPAaMMHOTO MaTrepuaia, IOMYCTHBIIEMY NPUHIIUIHATHHBIC
OIMMOKKA B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3amaHuii. Kak mpaBuio, oIeHKa
«HEYJIOBJIECTBOPUTEILHO» CTABUTCS CTYIEHTAM, KOTOPHIE HE MOTYT MPOJOKUTH OOYUYCHHUE WU
NPUCTYNHUTh K MPO(GECCHOHATBHON AEATEeIHLHOCTH MO0 OKOHYAHWU By3a 0€3 JOMOIHHUTEIbHBIX
3aHSATHI MO COOTBETCTBYIOIIEH NUCIUTIIINHE.

ChopmupoBaHHOCTH Ka)kI0H KOMIIETEHIIUHU (WM €€ YacTH) B paMKaX OCBOEHUS TaHHOM
JTUCIUATIIIMHBI OLICHUBAETCS B TPOIIECCE MPOBEACHUS 3adeTa B (opMe OIEHKH «3auTeHO» WIN
«He3auteHo».



OneHka  «3a4TEHO» BBICTABISETCS  CTYAEHTY,  KOTOpPbII  NPOYHO  YCBOWII
IPEIYyCMOTPEHHBIA MPOrpaMMHBIN MaTepHual; MPaBUIbHO, apryMEHTHPOBAHO OTBETHJI Ha BCe
BOMIPOCHI, C TPHUBEIECHUEM IMPHUMEPOB; TOKa3al TIIIyOOKHE CHCTEMAaTU3UPOBAHHBIC 3HAHMS,
BJaJIeeT NMPUEMAMHU PACCYKIEHHUS M COIOCTAaBJIAET MaTepuall U3 Pa3HbIX UCTOYHHUKOB: TEOPHUIO
CBSI3BIBACT C MPAKTUKOM, IPYTMMHU TEMaMH JaHHOTO Kypca, IPYTHX W3y4aeMbIX MPEIMETOB; 0e3
OLIMOOK BBIITOJHIII IPAKTUYECKOE 3aJaHHE.

Onenka «He 3a4TeHO» BBICTABISAETCS CTYAEHTY, KOTOpbli He crpaBuwicst ¢ 50%
BOIPOCOB M 3aJaHMid, B OTBETaX Ha JPYrde BOIPOCH! JOIMYCTHJ CyIlecTBeHHble omunOku. He
MOJKET OTBETUTH Ha JONOJHUTEIBHBIE BOIIPOCHL, MPEJIOKEHHbIE ITpenoaBareneM. LlenoctHoro
IPEJCTaBICHNUS O B3aMMOCBS35X, KOMIIOHEHTaX, 3Tanax Pa3BUTUS KYyJIbTYPbl Y CTYAEHTa HET.
OneHuBaeTcsl KaueCTBO YCTHOM M NMMCbMEHHOM Peuu, KaK U IIPU BBICTABJICHUHU IOJOKUTEIbHON
OLIEHKH.

OneHka «Hey/A0BJIETBOPUTEJIBbHO» WIN «He 3aYTeHO0» BBICTABJISETCS TakKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHWI W/WIM HE 3alUTWI JabopaTopHble pabOThl, MPEayCMOTPEHHbIE
rpaduKoM B JAaHHOM CEMECTpe, U HE BIIAJCET NMPHOOpETaeMbIMU B MpOIECCe MPAKTHYECKUX
3aHATUM HaBBIKAMU pelIeHns GU3NUECKUX 3a/1ad 10 TeMaM TeKYIIEero ceMecTpa.

3 IMTACHOPT OHEHOYHbBIX MATEPUAJIOB 11O JIUCHUIIJIMHE

Ne KonTpomupyemsbie pazaesnbl Koa xoHTpOnupyemoii Bun, meron, hopma
/a (TeMbl) TUCIUTLUTHHBI KOMIETSHITUH (Wn e OLICHOYHOT' O
4acTH) MEPONPHUATHS
1 2 3 4
1 @du3nyuecKue OCHOBbI KJIACCHYECKON MEXaHUKH
1.1 | Breaenue OIlK-2.1 SK3AMEL
OIIK-5.2
1.2 | Kunemaruka mocTynaTeabHOTO OIlK-2.1 DK3aMeH
Y BpalaTeIbHOTO JIBU)KEHUS OIIK-5.2
1.3 | JluHamMuKa MOCTYNaTeIbHOTO U OIlK-2.1 DK3aMeH
BpalaTEeIbHOTO JIBH)KEHHS OIIK-5.2
1.4 | 3akoHBI COXpaHEHUS OIlK-2.1 DK3aMeH
OIIK-5.2
1.5 | OcHOBBI cienMaIBLHON TEOPUHU OIIK-2.1 OK3aMeH
OTHOCHUTEJIbHOCTH OIIK-5.2
1.6 | MexaHuueckue kojaeOaHHs OIIK-2.1 OK3aMeH
OIIK-5.2
2 OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIIPHON (PU3UKH OIlK-2.1 DK3aMeH
OIIK-5.2
2.2 | OCHOBBI TEPMOJIMHAMHUKHI OIlK-2.1 DK3aMeH
OIIK-5.2
3 DIEKTPUYECTBO
3.1 | DnexrpocraTuka OIIK-2.1 OK3aMeH
OIIK-5.2
3.2 | [IpOBOTHUKY U JUAIECKTPUKHU B OIlK-2.1 DK3aMeH
AJIEKTPUUYECKOM T0JIE OIIK-5.2
3.3 | [ToCTOSIHHBII AIIEKTPHYECKHI OIlK-2.1 DK3aMeH
TOK OIIK-5.2
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-2.1 OK3aMeH
OIIK-5.2




4.2 | MargauTHoe 1oJjie B BEIECTBE OIIK-2.1 DK3aMeH
OIIK-5.2
4.3 | DnekTpoMarHuTHas WHIYKITUS OIIK-2.1 DK3aMeH
OIIK-5.2
4.4 | DneKTpoMarHuTHBIE KoJIeOaHuUs OIIK-2.1 DK3aMeH
OIIK-5.2
5 Bonnsl u ontuka
5.1 | Bonnsl OIlK-2.1 3auer
OIIK-5.2
5.2 | Onruka OIlK-2.1 3auer
OIIK-5.2
6 KBanToBas pusnka
6.1 | KBanToBas ontuka OIIK-2.1 3ayer
OIIK-5.2
6.2 | KBanTOoBas MexaHHKa OIIK-2.1 3auer
OIIK-5.2
7 AToMHas U siepHas pu3MKa
7.1 | ®usuka atoma OIlK-2.1 3auer
OIIK-5.2
7.2 | DneMeHThl PU3UKHU TBEPIOTO OIlK-2.1 3auer
Tena OIIK-5.2
7.3 | Snepnas ¢puzuka OIlK-2.1 3auer
OIIK-5.2

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIbBI

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

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOTrPaMMBbI
KOMIIEeTeHI[UH Conep:xaHue KOMHNeTeHIUI
OIIK-2 CrniocobeH ucnosp30BaTh MaTeMaTu4eckue, pusndeckue, Gusnko-

XUMUYECKUE, XUMUYECKHUE METO/IbI JJI PEIICHUS 3a/1a4
npodeccroHaNbHO eATEeNbHOCTH

OIIK-5 Crnioco0eH oCyIIeCTBIATh 3KCIEPUMEHTAJIbHbIE UCCIIEIOBAaHUS U
UCHBITAaHUS MO 33JJaHHOM METOJIMKE, TPOBOANUTH HAOIIOCHUS U U3MEPEHHS
C yueToM TpeOOBaHUN TEXHUKHU 0€3011acCHOCTH, 00padaThIBaTh U
UHTEPIPETUPOBATH HIKCIIEPUMEHTANIbHbIE JJaHHbIE

OIIK-2.1 Ucnonws3yer MareMaTHYeCKHe H (U3NYSCKUE METOABI JUIS peIICHHusS 3aaa4
pohecCHOHANEHOM e TENIbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 10 IUCHHUILIHHE

1. MarepuanbHas Ttouka. Cucrema otcuera. Ilyte. Ilepememenue. CkopocTh H
YCKOpEHHE MaTepUAIBHON TOYKH, UX IIPOCKIUU HAa KOOPIAUHATHBIE OCH.

2. Bpamenne MarepranbHOW TOYKH BOKPYT HETIOABIKHOW OCH. YIIIOBas CKOPOCTh H
ynioBoe  yckopeHue. CBs3p MEXIy YIIOBBIMM M JMHEMHBIMM  KHHEMAaTU4ECKUMU
XapaKTEePUCTUKAMHU.

3. I'panunsl NpUMEHMMOCTH HBIOTOHOBCKOM MexaHukH. IlepBbiii 3akoH HploToHA.
Cuna, macca u umnynsc. Bropoil 3akon HproToHa Kak ypaBHeHHe ABMKeHUS. TpeTwii 3aKkoH
HerotoHa.



4. 3axkoH BceMHpHOro TiaroreHus. Cuia TsDKECTH U Bec Tena. Ynpyrue cuiibl. Cuibsl
TpPEHHUSI.

5. KoncepBatuBHble u auccunatuBHble cuibl. lloTeHnuanbHas »Heprus. Buubl
noTeHIuanbHON 3Heprun. [lomHas MmexaHndeckasi SHEprusl.

6. BHyTrpeHHHE M BHEIIHHE CHJIBL. 3aMKHYTash CHCTEMa. 3aKOH COXPAHEHMS IOJHOM
MexaHudecKkoi 3Heprun. CBsi3b 3aKOHOB COXPAHEHHUS CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUs UMITyJbCa.

8. MoMeHT cuiibl, MOMEHT UMITYJIbCa. 3aKOH COXPAHEHUs MOMEHTa UMITYIIbCA.

9. OCHOBHOI 3aKOH JUHAMUKHU BPALIATEIILHOTO ABHKCHHUS.

10. MowmeHT nHepIuy, ero cBoiictBa. Teopema IllteiiHepa.

11. Mpunmun otHocutenbHOCTH [amunes. [IpeoOpazoBanue [ammnes. Kmaccudaeckas
TeopeMa CIOKeHUs ckopocTeil. MTHBapraHTHOCTH 3ak0HOB HpI0TOHA B MHEPLIUATBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarel DitHmreiHa. [IpeoOpazoBanus Jlopenma. OTHOCHUTENBHOCTh TMOHSATHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U IPOMEXKYTKOB BpeMeHH. MHTepBas Mexny
COOBITUSIMH.

13. PenATUBUCTCKHI 3aKOH TPeoOpa3OBaHUS CKOPOCTH. PENSTHBHCTCKUN WMITYJIBC.
PenstuBucTckoe ypaBHeHHE IMHAMHUKHU. PENSTUBUCTCKHE BBIPAKEHUS ANl KUHETHYECKOH U
IIOJIHOM dHEPruu. B3auMoCBs3b MacChl ¥ SHEPTHH.

14. TlonsiTue O HEMHEpPUHUAIbHBIX cucTeMax orcuera. Cunbl uHepuuu. I[IpuHIUN
SKBUBAJICHTHOCTH DUHINTEHHA.

15. quddepenunansHoe ypaBHEHHE CBOOOJHBIX TapMOHHYECKHX KOJEOAHUH U ero
pelieHue.

16. VYpaBHeHue 3aryxaroux koinebaHuid u ero pemieHue. [lapameTpbl 3aTyxaromux
KOJICOaHHIA.

17. YpaBHeHME BBIHYKICHHBIX KOJI€OaHUIl U ero pelieHue. SIBieHue pe3oHaHca.

18. Craructuueckuit u TEPMOIMHAMUYECKUN METObI UCCJIEZIOBAHUS.
TepmonuHamMuyeckne napameTpbl. PaBHOBECHBIE COCTOSHUS U MPOLECCH, UX M300pakeHHe Ha
TEPMOIMHAMUYECKUX TUarpaMMax COCTOSTHUSI.

19. Uneanbubiii ra3. [laBneHwe wujaeanbHOro rasa. BbIBOI OCHOBHOTO ypaBHEHMS
MoJekysipHo-kuHeTnueckoit reopun (MKT) nuneansHoro rasa.

20. CpenHsis KUHETHYECKas OHHEPIus MOJEKYd HJeallbHOTO Tasza. MoJeKynspHo-
KHHETHYECKOE TOJIKOBaHHE a0CONIOTHOM TemmepaTyphl. Uucio crerneneir cBOOOABI MOJIEKYIHI.
3aKOH PaBHOMEPHOI'O paclpeieIeHusl SHEPTUH 110 CTENEeHSIM CBOOOABI MOJIEKYII.

21. OcHOBHOE YpaBHCHHE COCTOSHUSI WaeanbHOro ra3a (ypaBHenue Kiameiipona-
MenneneeBa). M3omnporieccsi.

22. 3akoH MakcBemna Uil pacrpeeeHus MOJIEKYNI HICATBHOTO Ta3a Mo CKOPOCTSIM H
SHEPrusiM. XapaKTEPHbIE CKOPOCTH JABHKEHUS MOJIEKYI HIEAIbHOIO Ta3a.

23. TlpuHnun netanbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH boibiMana
JUISl pacpeesIEHUs YaCcTULl BO BHEIIHEM MOTEHIUAIIEHOM I10JIE.

24. Pabora mpu u3MEHEHWHM OOBEMa, KOJIMYECTBO TEIIOTHI, BHYTPECHHSS HSHEPTIHS
ujcalbpHOro rasa. lleppoe Hauano TepMOAMHAMMKH, €70 IPUMEHEHHE K HM3ompoleccaM. Bropoe
Hayajio TepMOJUHAMUKHU.

TumoBbIe 320244 0 JUCHUILIHHE
1. JIBr>KeHHe MaTepuanbHON TOYKH 33/1aHO YpaBHEHUEM X=At+Bt2, rae A =4 m/c, B=-0,05
m/c?. OnpenenuTh KOOPJIMHATY B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOYKH PaBHA HYIIIO.
OTtBert: 80 M.
2. JIBmKeHHE MaTepHaATbHON TOYKH 3a/IaHO ypaBHEHUEM X=At+Bt2, rae A = 4 m/c, B=-0,05
M/c?. Onpenenutb yCKOpeHHE B MOMEHT BPEMEHH, B KOTOPBIN CKOPOCTh V TOYKH paBHA HYIIIO.
Orger: -0,10 m/c’.



3. JluneliHast CKOPOCTh Vi TOYEK HA OKPYXHOCTH BpallalolIerocs IUcKa paBHa 3 M/c.
Toukwu, pacrnonoxxennple Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTH V=2 M/C.
Ornpenenutsb yriioByl0 CKOpoCTh Bpaiienus nucka. Orser: 10 paa/c.

4, Juck Bpaimmaercs COIVIACHO YPaBHEHUIO ¢ = A+Bt+Ct, rme A=1 pan, B=-2pan/c,
C = 0,5 pag/c®. Haiiti yrioBoe yckopeHue B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 paa/c.
5. Jluck BpamaeTcsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

c=-1 pa):[/c3. B kakoit MOMEHT BpeMeHHU yTiioBasi CKOPOCTh AKUCKa OyaeT paBHa Hym0? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLIMK NIOJIOT0 IMIMHAPA MAaCCOM 2 KI' U PainlyCcoM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. OtBet: 0,005 KIM°.

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paguycoMm 10 cM OTHOCHUTEIBHO OCH,
npoxoJdineit uepes ero neHTp macc. Orser: 0,02 KI-M°.
8. Haiitu moment unepuuu aucka maccou 0,5 kr u paaumycom 20 cM OTHOCHTEIBHO OCH
TepIeHMKY/ISPHOM K ITOCKOCTH IMCKA ¥ IPOXOsiiieii uepes ero uentp. Oreer: 0,01 kr-m?.

9. HaiiTu MOMEHT mHepuuMu CTEp)KHS Maccod 5 Kr M AauHOM 1,2 M OTHOCHUTENBHO OCH
HEePHEHINKYIIIPHOM K CTEPKHIO M Ipoxosieil uepes ero cepeauny. Orser: 0,6 Kr-m’,

10. HaiitTu MOMEHT HHEpPIMH CIUIONIHOTO IWJIMHApPAa Maccod 2 KI' U PaguycoM 5 cM
OTHOCHTEIIbHO €ro ocu cummeTpun. OtBet: 0,025 KI-M°.

11. Haiitu MomeHT mHepuuu crepykHs maccod 1,5 Kr m JMHONM 1| M OTHOCHUTENBHO OCHU
HNEepIEHIUKYIIIPHOM K CTEPXKHIO M ITpoxoAasiei yepes ero konen. Orser: 0,5 Kr-m’,
12. BepeBka pa3pbiBaeTCsl NMpU TOJBEIIMBAHMM K Hed Tema maccor 36 kr. Temo kakoi
HauOOoJIbIIeH MAaCChl MOKHO MOJHUMATh HA 3TON BEPEBKE C YCKOpEHUEM 2 m/c?? OrBer: 30 kr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTaBisomel yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OrBer: 5 M/,

14. C xaxkoii MUHMMAaJIbHOM FOPU30HTAJIBHON CHIION HY)KHO NMPUKUMAaTh TEJI0 Maccol 2 Kr K
BEPTUKAJIbHON cTeHe, 4yToObl oHO He ymnano? Koad¢uuueHT TpeHHs Mexay MOBEpPXHOCThIO

cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThI 19 M 3a 2 ¢. HaliTu cuily cOnpOTHBIIEHHS BO31yXa,
cunras ee nocrosauoi. Oteer: 0,25 H.
16. MaxoBuk B BHJe LWIMHApAa Maccod 5 kr u paguycom 20 cM 3a 4 ¢ OT Hayaia

PaBHOYCKOPEHHOTO BpallleHust JOCTUT 4acToThl 10 006/c. HaliTh MOMEHT cuil, AEHCTBYIOIINX HA
MmaxoBuk. Otser: 1,57 H-m.

17. Toukuil ogHOpOHBIN cTepkeHb JuMHON 50 cM u maccoit 400 T Bpamiaercs ¢ yrioBbIM
yckopeHuem 3 paul/c2 OKOJIO OCH, NPOXOAIIEH MNEPHEHIUKYISIPHO CTEPKHIO 4YEpe3 €ro
cepenuny. Onpenenuts Bpamatomuii MoMeHT. OTBert: 25 MH M.

18. [Tyns netut co ckopocteto 800 M/c, Bpalasicb OKOJIO MPOAOJILHON ocu ¢ yactoToi 3000
o0/c. TlpuHMMas myimo 3a NWIMHIPHK JTAAMETPOM 8 MM, ONPENENUTh KaKyl JIOMIO KUHETUYECKOH
SHEPrHH Tella COCTABIIIeT KUHeTuuecKast sHeprus BpauieHus. Orser: 0,44 %.

19. [Ton neiicTBHEM MOCTOSIHHOM CHJIBI BaroHETKa Npuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBer: 800 [Ixx.
20. Manenpkuii mapuk maccod 100 r aBuXKeTCS B NOPU3OHTAIBHOM IUIOCKOCTHM HA HUTH

mmHoit 40 cm. Kakyro paboTy HYXHO COBEpPIIUTH, YTOOBI YBEIHUYUTH YIJIIOBYIO CKOPOCTh
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 Ix.

21. OrnpenemTh JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IUIMHIIPA, CKATUBIIIEroCst 0€3 CKONMBKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOMHBI UUAMHAP KaTUTCS 0€3 TPOCKANb3bIBaHHS TI0 TOPU30HTAIBHOM

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

23. Cuapsin maccel 50 Kr, JETSAIIMH TOPU3OHTAIBHO cO ckopocThio 800 wm/c, momagaer B
mwiatrGopMy ¢ MEecCKoM M 3acTpeBaeT B HeM. HailiTu ckopocTh miuaTdopMbl MOCTE TOMagaHUsI
cHapsiza, ecnu ee macca 16 1. OTBer: 2,5 m/c.



24. [To ropu3oHTAIBHBIM penbcaM CO CKOpOocThio 20 kM/4 aBmxkeTcs maTdopma maccsl 200
kr. Ha Hee BepTHKaNbHO MajaeT KaMeHb Macchl 50 Kr u ABMkeTcs BMecTe ¢ tuiardgopmoit. C
KaKOl CKOPOCTBIO MOCIIe 3TOro ABMKeTcs miardopma? OrBer: 16 km/4.

25. [TnaTtdopma B Buae aucka Maccoil 4 Kr u paamycoM 12 cM Bpalmaercs Mo HWHEpIUU
BOKPYI' BEPTUKAJIbHOW OcH. BO CKOIBbKO pa3 yMEHBUIMTCS 4acTOTa BpAIEHMs, €CIIM Ha Hee
MOJIOXKHUTH KOJIBIIO0 Macco 1 xr u paguycom 10 cm? OtBer: 1,35.

26. Touka coBepIraeT rapMOHUYECKHE KOJIcOaHus 1Mo 3akoHy X = AcC0S(wtt+@o), rae A=3 cMm,
a®=2c". Haiitu MaKCUMAaJIbHYIO CKOPOCTh TOUKH. OTBeET: 6 cM/c.

27. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHus 1Mo 3akoHy X = ACOS(wtt+@o), rae A=5 cm,
a ® = 2 ¢’*. Haiitn MakcuManbHOe yckopenue Touku. OrBet: 20 em/c?.

28.  Haiitm mnepmony KonebGaHuil (U3UUECKOTO MAATHUKA, IPEACTABISIONIETO COO0M

OIHOPOJHBIA CTepkKeHb JIuHOM 60 cM, BpallarolIUiics BOKPYr TOPU30OHTAIBLHOM OCH,
npoxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon kosiebaHui (U3HYECKOTO MAATHHKA, MPEICTABISAIOMIET0 COO0M
OJIHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHON OCH, MPOXOASIIEH
yepes kpait aucka. OTBer: 1,33 c.

30. bannon BMecTuMOCTBIO 20 J1 COMEPKUT YIIIEKUCbIM ra3 maccoit 500 T moja gaBieHUEM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAeT UACANBHBIN a3, colepxanmii | KMob BelecTBa Mpy JAaBJICHUH
1 MIla u remneparype 400 K? OrBet: 3,3 M.

32. bannon BMectTuMocThio 12 11 comepkuT yriiekucibii ra3. JlaBnenue raza pasHo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy rasza B 6amnone. Orser: 212 r.

33. B Gamnone BMectuMocThiO 25 1 HaxoauTcs Bojgopon npu temmeparype 290 K. Ilocne

TOrO0 KakK 4YacThb BOJOPOJA M3pacxoj0Balid, JaBieHHE B OayuioHe moHuswioch Ha 0,4 Mlla.
Ornpenenutb Maccy U3pacxoa0BaHHOTO Bogopoaa. Orser: 8,3 1.

34. B Gamnone conepsxkutcs ra3z npu temneparype 100 °C. [Jo xakoit temneparypsl (B °C)
HYXXHO HarpeTh ra3, 9ToObI €ro JIaBICHUE YBEIUYIIOCH B ABa pa3a? Orset: 473 °C.

35. Kakoe xonmuuecTBO TeroTsl nmotpedyercs, 4yroObl HarpeTh 1 Monb a3zora Ha 300 K mpu
nmoctossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha cKOIbKO H3MEHWIACh BHYTPEHHSS OHHEPrus BOASHOIO TMapa, €Cld MpU €ro
1300apuYeCcKOM CKaTHM BHELITHUE CUJIBI coBepuIid padoTy paBHyto 10 k/[x? OtBer: 30 kK.
37.  llpu xakoM JaBJIEHUH NPOUCXOANUIIO N300apHOE paclIMpeHHe a30Ta, €ClIM Ha yBEJINUECHUE
ero oobema Ha 12 11 6b110 3aTpadueHo kKosinyecTBo TerioTsl paBHoe 21 k/x? Orser: 500 klla.
38.  Kakoe KOJIMUYeCTBO TEIUIOTHI ObUIO 3aTPaue€HO HA HArpeB Iejius MpU MOCTOSSHHOM 00beMe
V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.

39. Kakoe xonmdecTBO TEmiIoThl MOoTpedyercs, 4ToObl HarpeTs 8§ Mojb Bojgopoja Ha 100 K
IIpU NOCTOSSHHOM JaBieHun? Oreer: 23,3 k/x.

40.  Ilpu um3oxopHOM HarpeBe 1 Mol renust TemmepaTypa yBenuuuBaercs B 3 pasza. Haiitu
npuparienne surpormn. OtBer: 13,7 JTx/K.

OIIK-5.2 O0pabaTbIBaeT U MHTEPIPETUPYET IKCIIEPUMEHTATILHBIE TAHHBIE

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEeHY 110 IMCHHUILIHHE

1. Bbluncrnenue NpoiIGHHOTO MyTH NMPU HEPABHOMEPHOM ABMKEHUU MaTepHallbHON
TOUYKH.

2. llentp w™acc. VYpaBHeHWEe JBIDKEHHs IeHTpa Macc. CucreMa IIEHTpa Macc.
PeakTuBHOE ABUXKEHUE.

3. KpuBonmHeiiHOe nBMKEHUE MaTepUANBbHON TOUKH. TaHTEHIMAIBHOE W HOPMAaJIbHOE
YCKOpEHHUE.

4. BpIBOJ MOMEHTOB MHEPLMHU CTEPKHS, UJINHAPA, [Iapa.

5. Pabora cuibl 1 MomtHOCTE. KMHETHYECKAst SHEPT U OCTYNATENbHOTO IBUKECHUS.



6. Kunernueckas »2Heprusi Tena, BPANIAIOMIETOCS BOKPYT HEMOJBMKHOW  OCH.
Kunernueckast sHEprus npu miIOCKOM JBUKEHUU.

7. Csobonubie ocu. ['mpockor. [Ipeneccus rupockorna.

8. [IlpyxuHHBIH, GU3NYECKUN U MATEMAaTUICCKUN MasTHUKH. DHEPTHs TAPMOHUIECCKOTO
OCLIWJLIATOpA.

9. CnoxeHue OJMHAKOBO HAINIPABJICHHBIX U B3aUMHO MEPHEHAUKYISPHBIX KOJICOAHHH.

10. DxcnepuMeHTaIbHOE MOATBEPKIACHUE pachpenencHuss Makcsemna: onbITel LlTepHa
u Jlammepra.

11. CpenHee 4YuCIO CTOJIKHOBCHWH, CpEeNHSAS JUIMHA CBOOOAHOTO TmpoOera U
3¢ PEeKTUBHBIN JUAMETP MOJICKYII.

12. Anmabarubrii iporiecc, ypaBHeHue [lyaccona.

13. TemnmoemKkoCTh HIEATBHOTO Ta3a TMpU HM30MOpoleccax. YpaBHeHHE Maiiepa.
Kiaccuueckast MonekylsipHO-KMHETHYECKass TEOopus TEIUIOEMKOCTH HACAIIbHOIO raza MU ee
OTPaHUYEHHOCTD.

14. Kpyroo#i mnporecc (uuki). TeruioBble ABUTaTeny U XojoauibHble mMamuHbl. KIT
ujeanbHoOu TeroBoit mammuHbl. [{ukn Kapho.

15. DHTponus uaeasbHOro ra3za npu 00OpaTUMBIX U HEOOpAaTHUMBIX Ipoueccax. Teopema
Hepucra. Cratructuyeckoe TOIKOBaHKE SHTPONHH. TepMoarHAMHUKAa HEOOPATHUMBIX MPOLIECCOB.

4.2. llpome:kyTouHas arrecranus B popme 3xk3aMeHa (2 cemecTp)

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-2 CriocobeH uCob30BaTh MaTeMaTH4IecKue, Gu3ndeckue, Gu3uko-

XMMHYECKHE, XAMHUYECKHAE METOIbI [T PEIICHHS 3a1ad
npodeccHOHATEHOM IeATEIIBHOCTH

OIIK-5 Crnoco0eH oCyIIeCTBIATh IKCIIEPUMEHTAIIbHBIE UCCIIETOBAHUS U
WCIIBITAHUS 110 33/IaHHOM METOJIMKE, TPOBOIUTH HAOFOICHUS U U3MEPCHHS
C y4eToM TpeOOBaHMI TEXHUKH 0e30MacHOCTH, 00pabaThiBaTh U
WHTEPIPETUPOBATH IKCIICPUMEHTATBHBIC IAHHBIC

OIIK-2.1 Ucnonws3yer mareMaTH4ecKHe M (UINYECKUE METOAbl Ui peIHIeHHus 3aaady
MpoeCCHOHAIBHON e TENHHOCTH

TunoBble TeopeTHYeCKHEe BOMPOCHI K IK3aMeHY MO THCHHUIIIHHE

1. DOnexrpuyeckuil 3apsa U €ro cBoMcTBa. 3aKOH COXpaHeHMs 3apsana. Bzaumonelicteue
3apsa0B. 3akoH Kynona.

2. DneKTpOCTaTUYeCKOe TI0Je, BEKTOp HampsbKeHHOCTH. [lpuHIMn cymepno3unuu
HIIEKTPHUYECKHX TTOJICH U €ro MPUMEHEHHE JJIs pacdeTa IMojsl, CO3AaHHOTO CHCTEMOH 3apsiioB.

3. Tlorox BekTOpa HAaMpPsDKEHHOCTH 3JeKTpuueckoro mois. Teopema [aycca s
3IIEKTPHYECKOTO TIOJISI B BaKyyMe.

4. Teopema o HIMPKYISAIUHN BEKTOpA HANPSHKEHHOCTH dJIeKTpudeckoro nos. [lorenuan
HIOJISE TOYEYHOTO 3apsfa.

5. CBobOozmHble U CBsA3aHHBIE 3apslbl. Bekrop anekTpuueckoro cMerieHusi. Teopema
[aycca u1s 7€KTPHYECKOTO TIOJIS B TUAJIEKTPHUKE.

6. /JludnexkTpuku, TOMSApU3ALMS  AMANIEKTPUKOB.  BekTop  MOJSpPU30BAHHOCTH.
OJIEKTPUYECKOE TI0J€ BHYTPU JHUAJIEKTPUKOB. JIMAJIEKTpUUYecKass BOCHPUUMYHUBOCTH U
MPOHHIIAEMOCTb.

7. Pacnpenenenue 3apsjga B MPOBOAHUKE.  DIIEKTpOCTaTWyecKas  MHAYKLUS.
OneKkTpuueckas eMKOCTb YEAUHEHHOTO MPOBOAHUKA, 2-X TPOBOAHUKOB.




8. DnekrponBmxkymas cuia. 3akoH OMa ¥ CONPOTHBICHHE MPOBOIHUKOB. 3akoH OMa B
WHTerpaibHON U auddepeHmansHoi popmax. 3akoH Oma 11 HEOMHOPOIHOTO YJ4acTKa IS .

9. Momnocts TOKa. 3akoH JDkoymsa-JleHna B wHTerpasbHOd M auddepeHnnaIb-HoR
dbopmax.

10. BekrTop MarHuTHOW MHIAYKIMHA. MarHUTHOE MOJIE PABHOMEPHO JIBUXKYIIIETOCS 3apsiia.
3akoH buo-Casapa-Jlamnnaca.

11. BzanmopneicTBUE NPOBOJHUKOB C TOKOM. 3aKOH AMIIepa.

12. Teopema 0 HUPKYIALKN BEKTOPAa MHAYKLIUHA MAarHUTHOTO MOJIs. 3aKOH MOJIHOTO TOKA.

13. Torox Bekropa MarHUTHOW MHAYKIHMH. Teopema ['aycca misi BeKTOpa WHAYKIHH
MarHuTHOTO 1nosig. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

14. SIBnenue IIEKTPOMAarHUTHOU MHIYKIUU. OnbIThI Qapanes. 3aKoH
3JeKTpOMarHuTHOM uHAyKuuu. [IpaBuiio Jlenua. DnexkrpoaBuxkynias cwia UHAYKIUU. [1omHbIi
MarHuTHbI NOTOK. Toku DyKo.

15. SBnenme camomuaykiuu. MaaykruBHOCTh. DJIC camouHaykuuu. VHIYKTUBHOCTH
COJICHOU 1.

16. Bzaumuas wuHaykuus. B3aumMHas WHAYKTUBHOCTb. ODHEpPrusi KOHTYypa C TOKOM.
IInoTHOCTH 2HEprUM.

17. HamarauuenHocts. Toku HamMarHuyuBaHHs. BekTop HampsHKEHHOCTH MarHUTHOTO
nojisi. Teopema 0 UPKYIALKUK BEKTOpA HAIPSY)KEHHOCTH MarHUTHOTO IMOJIS.

18. VYpaBuenue MakcBemia A DJIEKTPOMArHUTHOTO TIONSL B MHTErpajbHOW U
muddepeHnraIbHOR Gopmax.

19. JIuddepennuanbioe ypaBHEHHE DIIEKTPOMATHUTHBIX KOJEOAaHUN, €ro pelieHue.
Buapl konebanuii 1 X XapaKTEPUCTUKHU.

20. VYpaBHeHuE BBIHYXJCHHBIX KojeOaHuil. Pesonanc TokoB u HanpspkeHuit. [lonstue o
[IEPEMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Haiitu paccrosiHre MeXAy ABYMs TOUYEYHBIMU AJIEKTPUUYECKUMU 3apsiiaMu, €ClId U3BECTHO,
YTO MPU YMEHBIIEHUH 3TOTrO paccTosiHus Ha 50 cM cuiia B3aUMOAEWUCTBUS yBEIMYHMBAETCS B 2
paza. OrBet: 1,7 M.
2. Ha meramnuueckoil cdepe paguycom 15 cm Haxoautes 3apsn Q = 2 vKn. Onpenenuts
HaNpsOKEHHOCTh £ 3JIeKTPOCTaTHUECKOro MoJisi Ha paccTossHMM I = 10 cM OT meHTpa cgepsbl.
Ortsert: 0.
3. Ha meramummyeckoit cdepe paguycom 15 cm Haxomutes 3apsa Q = 2 vKi. Onpenenutsb
HaNpsHKEHHOCTh £ 3JIEKTPOCTAaTUYECKOro Mot Ha nmoBepxHocTH cdepbl. OTeer: 800 B/m.
4. Ha merauinyeckoit cdepe paguycom 15 cm Haxomurtes 3apsa Q = 2 vKn. Onpenenuts
HaNpsOKEHHOCTh E 3JeKTPOCTaTHUECKOro MOoJisi Ha paccTostHUK I = 20 cM OT 1eHTpa cgepsbl.
OtBer: 450 B/m.
5. Meramyeckuii map paguycom 5 cMm Hecet 3apsaa Q = 10 uKn. Onpenenuts noteHuuan @
AJIEKTPOCTATUYECKOTO MOJIsI Ha NoBepxHocTH 1mapa. Oreer: 1800 B.
6. JlBe KOHIEHTPHUYECKHE METAIIINUeCcKue 3apskeHHble cepsl paguycamu Ry =6 cm u Ry, = 10
CM HeCyT cooTBeTcTBeHHO 3apsaanl Q1 = 1 HKi u Q, = -0,5 vKi1. Halitn HanpsbkeHHOCTh E 0TS
B TOYKE, OTCTOSIIIEH OT IeHTpa chep Ha paccrosHue I = 5 cM. OtBeT: 0.
7. DleKkTpuyeckoe II0JIe CO3JaHO ABYMsI OECKOHEYHBIMH TNapaieIbHbIMU IJIaCTHHAMH,
HECYIIMMH pPAaBHOMEPHO paclpeaeNieHHbId Mo rmiomanu 3apsg [ =1 HK/M. Onpenenuthb
HanpsbkeHHOCTh E momnst mexay mnactuaamu. OTBet: 0.
8. DiekTpuyeckoe IoJIe CO3JaHO JBYMsS OECKOHEYHBIMHU TapauIeIbHBIMUA TIIACTHHAMM,
HECYIIMMH pPAaBHOMEPHO paclpeaeNieHHbId Mo rmiomanu 3apsg [ =1 HK/M>. Onpenenuthb
HanpspkeHHocTh E nons BHe minactud. OTBer: 113 B/Mm.



9. TloTeHIHAN SIEKTPHUECKOTO [0S, CO3aBAEMOr0 CHCTEMOil 3apsiIoB, HMeeT BHA ¢ = a(x-
y2), rae a=1B/M°. Haiitu MOZAYJIb HANPSDKEHHOCTH DJJIEKTPUYECKOrO 0N B TOYKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npuBectu B cucreme CU U OKpYTIIUTh ¢ TOYHOCTHIO 10
nByx uudp mocne 3amsroil. [OTBet: 2,24 B/m.

10. /IBa Ttoueunsix 3apsina +7,5 uKin u —14,7 uKn pacnonoxxensl Ha paccTosHuM 5 cMm. Haiitu
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASILEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cMm oT Broporo 3apsaa. Orser: 112 kB/m.

11. OmpenenuTh HANPSKEHHOCTh 3JEKTPUUYECKOIO IOJsS B TOYKE, PACIIOJIOKEHHON BAOJb
npsiMoi, coequnstonieit 3apaael +10 HKi u +8 uKn n Haxopsmelics Ha pacctosHuu 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 M HaXOASTCS OJUHAKOBBIC TOJOKUTEIBHBIC 3aPs/IbI
2 uKn. OnpenenuTs HaIPSYKEHHOCTh IEKTPUUYECKOro MO B LieHTpe kBajapara. Oreer: 0.

13. Paccrosnuue | mexay 3apsgamu Q=+42 uKir gumosns pasao 10 cM. Haiitu moteHIman ¢ mos
CO3JIaHHOI'0 JMII0JIEM B TOUKE, yAaJleHHOH Ha =10 cM Kak OT epBOro, Tak ¥ OT BTOPOTI'o 3apsja.
Ortsert: 0.

14. lunons c DBIEKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO yCTaHABIMBAaeTCS B
OJTHOPOJTHOM 3JIEKTPUYECKOM Mosie HampspkeHHocThio E = 80 kB/mM. Bbruucnute paboty A4,
HEOOXOIUMYIO TSl TOTO, YTOOBI IIOBEPHYTH JUIIONG Ha yroil o = 90°. OTBeT: 6 MK/[XK.

15. Onpenenuth, Npu KaKOM HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro IOoJis B
TUAJICKTpUKE (€=3) MONSAPU30BAHHOCTH P JTOCTUTHET 3Ha4yeHus1, paBHOro 200 MxKu/M% OtBer:
11,3 MB/m.

16. Haiitu paguyc BHemHeH oOkianku Ry BO3ayIHOTO c(hepruieckoro KOHIECHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHe# oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paamyc R; BHyTpeHHe#l OOKIanku CQepudeckoro KOHAECHCATOpa EMKOCTHIO
C = 3,3 n¢, ecnu paauyc BHeuHed Ry = 3 ¢m, audnektpuk — napadus (¢ = 2)? Orer: 1 cMm.

18. OmpenenuTh 3JIEKTPOSMKOCTh MWIMHIPUYIECKOTO BO3IYITHOTO KOHJACHCATOpAa JJIMHOM
| =10 cMm, ¢ paguycamu o0ki1agok Ry =1 cm u Ry =2 cm. OrBer: 8 nd.

19. Tpu onmHAKOBBIX KOHJECHCATOPAa COENWHEHBI IMOCIeNoBaTelbHO. EMKOCTh Takoi OaTapew
C =100 nd. Onpenenutb €MKOCTb OaTaped KOHJEHCATOPOB, IOCIE TOrO, KaKk OJMH U3 HHUX
3anonHuIH napadpuaoM (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3aywIHBINA KOHAEHcATOp AnnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
noreHiaioB U =300 B. Tlocne oTkitoueHHs OT MCTOYHMKA TOKAa pPACCTOSHUE MEXIY
oOKJIaIKaMu KOHJIeHcaTopa OblJI0 yBelanueHo B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII O
pa3aBuxkeHuo ookiIanok. Oreer: 0,2 mxk.

21. Cuna Toka B MPOBOJHUKE M3MEHSIETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, roe k=0,5 Alc.
Haiftu 3apsin ¢, mpoTekaroluii yepe3 IoNepeyHOe ceueHHe MPOBOAHMKA 3a Bpems 7=1c.
OTteert: 0,25 K.

22. AkkyMmynsaTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUIHIOKO
rens 8BT. Kakyro MOIIHOCTE OTJacT OH BO BHEITHIOKO Iienb pu Toke 6A? OtBet: 11 Br.

23. K ucrounuky Toka ¢ 3JIC @=1,5 B npucoenuauinm karymky c¢ conporusienneM R=0,1 Om.
AmMriepMeTp mokaszan cuity Toka, paBHyto 11=0,5 A. Korjga x MCTOYHHMKY TOKa MPHUCOEIUHHIN
MOCJIEIOBATEIBHO €I1I€ OJJMH MCTOYHHK TOKa ¢ Takou ke DJ]C, To cuna Toka | B TOM *e Karymike
okaszanack paBHou 0,4 A. OnpenenuTb BHYTPEHHEE CONPOTUBIICHUE MEPBOTO MCTOYHMKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHemIHEH Ilenn akKyMYJISTOpa BBIEIsIeTCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE CONMPOTHBIICHUE I
6arapeu. OTBet: 20 OMm.



25. [lnoTHOCTP TOKa B MEIHOM IPOBOJHHKE paBHA 2 A/mM%. Haiitn HaIpsHKEHHOCTh
AJIEKTPUYECKOTO TOJs B IPOBOAHMKE. YJenbHOE compotuBieHue meau 17 HOm'm. Otser:
34 mB/m.

26. [lo mpsimoMy O€CKOHEYHO [UIMHHOMY IPOBOAHUKY TedeT Tok 50 A. Omnpenenutsb
MarHUTHYI0 MHIYKIHIO B TOYKE, yJAJICHHOW Ha pPacCTOSHUE 5 cM OT mpoBojaHuka. OTBet:
200 mxTa.

27. Yemy paBeH paJnyC TOHKOTO KOJbI[A, IO KOTOpoMYy TedeT ToK 30 A, eciu HampsKeHHOCTh
MarHuTHOTO TOJISA B IIEHTpE Koibla paBHa 2 A/mM? OTBet: 7,5 M.

28. Kakoii TOk TedeT no npssMoMy OECKOHEYHO JJTMHHOMY IPOBOJHHKY, €CIIH Ha paccTosHuu 10
CM OT Hero MaruuTHas uHaykuus pasHa 20 MxTn? Otert: 10A.

29.  Kakoii TOK UIET 0 TOHKOMY KOJIbITy paguyca 10 cMm, eciu MHAYKIUS MarHUTHOTO TOJIS B
neHntpe kosbla paBHa 100 mxTn? OrBer: 16 A.

30. /IBa AMMHHBIX MapajuleibHBIX IPOBOJAA HAXOAATCA HA PACCTOSAHUU I =5CM OIUH OT
npyroro. ITo mpoBoiaM TeKyT B IPOTUBOIIOJIOKHBIX HApPaBIEHUAX oJuHaKoBble Toku | =10 A
Kax/plii. HaliTn HanpsokeHHOCTh H MarHUTHOro mojisi B TOYKE, HAXOJAIIEHCS HA PacCTOSIHUU
r1 =2 cMm oT 0HOTO U I = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTh UHIYKIIMIO MAarHUTHOTO TOJISI HA OCH JUTMHHOTO COJICHOM[IA, COAEPIKAILETO
n =20 ButkoB/cM nipu cuiie Toka | = 10 A. OrBet: 0,025 Ta.

32. CKONbKO BUTKOB Ha €IWHUILYy JJIUHBI COJEPKUT IJIUHHBIA COJEHOUJ MpPHU CHJIE TOKa
I =0,5 A, eciiu HanpsHKEHHOCTH T0JI Ha ocu costeHouaa H = 300 A/m. OTBet: 600 ml

33. Onpenenuth HANPsSHKCHHOCTh MAarHUTHOTO TIOJIE HA OCH JIMHHOTO  COJICHOWJA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34. BbIYuCcIuTh MUPKYISIIAI0 BEKTOpa HANPSHKEHHOCTH BIOJL KOHTYpPA, OXBATHIBAIOIIECTO

toku |1=10A, [,=15A, Tekyume B OJHOM HampaBieHuH, u TOK [3=20A, Tekyumuii B
IPOTUBOINOJIOKHOM HarpasiieHuu. OTBer: 5 A.

35. IIpsmoit mpoBoa, Mo KOTOpomy TeueT Tok 1=1 KA, pacronokeH B OJHOPOJHOM MarHUTHOM
1oJjie MEepHeHIuKYIIpHO JUHUSIM MHAYyKIuu. C kakoil cuioi F nelicTByer mone Ha OTpe3ok
npoBoa juuHou 1=1 M ecnu MarauTHas uHaykus B pasaa 1 Tn? Oreer: 1000 H.

36. IIpsmoit mpoBox, mo koropomy Tteder Tok 1=100 A, pacmonoxeH B OJHOPOIHOM
MarHUTHOM ToJie 1oj yrioMm 60° k auHUsIM MarHuTHoW uHaykiuu. C kakoit cunoit F neiictByer
1oJie Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHuTHast uaaykims B pasua 0,1 Tn? OrTBer:
0,87 H.

37. Pamka rampBaHOMETpa JUTHHOW a=4 cM U mupuHoii b = 1,5¢Mm, comepxamas N=200 BuTkOB
TOHKOHM MPOBOJIOKU, HAXOAUTCSA B MarHUTHOM mojie ¢ uaaykuuei B=0,1 Tn. [Inockocts pamku
rapajuliesibHa JIMHUAM UHAYKUUHU. Halth MexaHudeckuii MOMEHT M, NEHCTBYIOLMK Ha PaMKYy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 mxH/Mm.

38. HampspkenHocTb H MarHuTHOrOo monst B ILIEHTpe KpyroBodl BuTka pasHa 200 A/m.
MarauTHbII MOMEHT p,, BUTKa paBeH | A-M? BBUnCInTD panuyc R Butka. OTBet: 9,27 cMm.

39. Boruncaute paguyc R 1yri okpyXHOCTH, KOTOPYIO OMUCBIBAET MPOTOH B MarHUTHOM TOJIE C
uHaykuei B = 15 mTn, ecim ckopocTh v ipoToHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO WOHHW3HMPOBAaHHBIA aToM Tenus (@-9acTHIa) JBWXKETCS B  OJHOPOIHOM
MarHMuTHOM TioJie HanpspkeHHocThIo H = 100 kA/M 1o okpykHOCTH paguycoMm R = 10 cm. Haiitn
ckopocTh U a-yactuiel. OTBer: 0,61 Mm/c.

41. Ha »>nekTpoH, ABIXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
CKOpPOCTBIO U = 10" m/c neiicteyer cuwna F=1,6 nH. Haiitu yron mexny HampaBlieHUSMH
CKOpPOCTH M MarHuTHOM uHAykuu. Oreer: 30°.



42. llemb COCTOMT M3 TOCIENOBATEIHLHO COCAMHEHHBIX compotuBieHus R =1 Owm, karymku
uHAYKTUBHOCTH L =1 I'H, ucrounuka Toka u kiroua. Kintod 3aMkHyT. Uepes kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymeHbiures B 2 pa3za? Orser: 0,693 c.

43. llemb COCTOMT M3 TOCJIEOOBATEIBHO COCJUMHEHHBIX  CONPOTUBICHUS, KAaTYyLIKU
MHIYKTUBHOCTH, HCTOUYHHMKA ToKa U Kimtova. Kirtou 3amMknyT. Uepes t = 0,5 ¢ mocine pa3MbIKaHHS
KJII0Ya CHja TOKa B LENM yMeHbIMiack 3 pasa. Ompenenuts compotuBieHue R, eciu
uHayKTUBHOCTD L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINUTH 3HEPIHI0 MarHUTHOrO MOjs coyieHouna, coxaepxkamero N =1000 BuTkoB

npoBoja, npu cuie Toka | =1 A, ecnm MarHUTHBIA NOTOK Ye€pe3 €ro IOMNEPEYHOE CEUEHUe
® = 0,1 mB6. OTBeT: 0,05 [I:k.
45. Haiitu MHAYKTMBHOCTH IPOBOJAILLEIO KOHTYpA, €CIM MAarHUTHBIM IIOTOK 4epe3 Hero

yBenuunBaetrcs Ha 0,02 BO B pe3ynbrare u3mMeHeHUs Toka B KOHType ¢ 4 A no 8 A. OTBeT:
5 mI'H.

OIIK-5.2 O6pabatrbIBaeT U UHTEPIPETUPYET IKCIIEPUMEHTATIbHBIC JaHHBIC

Tunosblie TeopeTHYeCKHE BONPOCHI K IK3aMeHY 110 TUCHUILIHHE

1. TloTteHmuanbHOCTH dJeKTpudeckoro mnois. Pabora mo mnepemenieHuto 3apsna B
3neKTpruueckoM noie. [loTenuanbHas 3Heprus B3auMoICHCTBHS SJIEKTPUUYECKHUX 3apsI0B.

2. CBs3b MEXIY MOTCHIUAIOM U HANIPSHKEHHOCTBIO.

3. Ilpumenenue Teopembl [aycca s pacyera SIEKTPUYECKUX TOJEH, CO3IaHHBIX
TOYEYHBIM 3apsJ0M, PAaBHOMEPHO 3apsDKEHHBIMM IJIOCKOCTBIO, C(epoi, HUTHIO, LIUIUHAPOM,
1apom.

4. BpruuciaeHue MNOTEHIMANA 110 HANPSYKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

5. DnexkTpuyecKUid MOMEHT JUIONA. TOYeUHBIM AMUIMONb. DIEKTPUYECKOe MoJe
TOYEYHOT'O JUIOJS U €ro pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPIO3ULINU. DNEKTPUUECKOE M0JI€ Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHNUH, IEPIIEHANKYIIIPHOM K OCH JIUIIOJIS.

6. DJeKTpuYecKHil JAMIONb B OJHOPOJHOM W HEOIHOPOIHOM JJIEKTPHUYECKOM IIOJIE.
[ToreHunanbHas SHEPTUS JUIOS.

7. VYcnoBust JJis  BEKTOpa HANPSHKEHHOCTH 3JIEKTPUYECKOro TMOJsi M BEKTopa
AIIEKTPUYECKOTO CMELIEHUS Ha TPAHULIE ABYX JUAIIEKTPUKOB.

8.  CerHerosNeKTpPHKH, HX CBOWCTBA. JIMAIEKTPUICCKUI THCTEPE3UC.

9. KongeHncatopbl, BHIbl KOHJEHCATOPOB. OHEPrus 3apspKEHHOTO IPOBOJHUKA,
KOHJIEHCATOpa. DHEPTHUs MIEKTPUIECKOTO ToJisg. O0beMHas TIIOTHOCTh YHEPTUH.

10. Knaccuyeckue OnbIThl 10 OOHAPYKEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHUS OJJIEKTPUUYECKOTO TOKA. XapaKTePUCTHKU
ANIEKTPUYECKOTO TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHE HENIPEPBIBHOCTH.

11. Pa3BerBnenHsble nekTpuueckue nenu. [Ipasuna Kupxroda.

12. KBasucramumoHapHbeie TOKH. [Ipomecchl yCTaHOBIIEHUS TOKa TpH 3apsie, paspsie
KOH/JIEHCaTopa.

13. Tpumenenue 3akona buo-Caapa-Jlamnaca st pacdera MArHUTHOTO TIOJSI TIPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O IIPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha IBIKYyIIHiics 3apsa. Cuna Jlopermna. Dddext Xomna.

15. IlpumeHeHHne 3aKkoHa MOJHOTO TOKA JUIl pacy€éTa MarHUTHOTO TOJIS COJIGHOM[A,
TOPOUJIATIBHOMN KaTyIIKH.

16. Pabora no nepeMenieHnio NpoOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

17. Vi3meHenne cuiabl TOKa TMpPH pa3MbIKaHUW/3aMBbIKAaHUM LIEMH, COfAepKalei
WHIYKTUBHOCTD.

18. YcnoBus ansi BEKTOPOB WHAYKIIUU W HAMPSDKEHHOCTH MarHUTHOTO TOJISI HA TPaHUIIE
JIByX MarHETHKOB.

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



20. /luBepreHuuss W pOTOp BEKTOpa MHIYKIMM MarHuTHOro moisisi. Buxpesoe
JNEKTPUYECKOE TT0JIE, TOK CMELICHHS. DJIIEKTPOMATHUTHOE TOJIE.

4.3. IIpome:xxyTounasi arrecranus B ¢gopme 3auera (3 cemectp)

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIeTeHIIUH Coaeprxanue KoMIeTeH M
OIIK-2 CrniocobeH ucnonp30BaTh MaTeMaTu4ecKue, pundeckue, Gusnko-

XMUMHUYECKHE, XAMHUYECKHAE METOJIbI [UIs PEIICHHS 33129
npodeccrnoHaBbHOMN e TEeIBHOCTH

OIIK-5 CnocoOeH OCyIIECTBIISTh IKCIIEPUMEHTAIBHBIC HCCIICIOBAHUS U
WCIBITAHUS TI0 32IaHHOW METOJIUKE, TPOBOAUTH HAOIIOICHUS U N3MEPECHHUS
C yueToM TpeOOBaHUN TEXHUKH 0€3011aCHOCTH, 00padaThIBaTh U
WHTEPIPETUPOBATH IKCIICPUMEHTAIBHBIC TAHHBIC

OIIK-2.1 Ucnonws3yer mareMaTH4eckue M (HU3UYECKHEe METOAbl MJisi peIleHus 3ajaad
PO eCCHOHAIBHON e TEIHLHOCTH

Tunosble TeopeTHYeCKHE BONPOCHI K IK3aMEHY 110 JUCHHUILIMHE

1. Pacnpocrpanenue BosH B ympyroi cpene. IIponosibHble M IHONEPEYHbIE BOJIHBI.
VYpaBHeHUe TUIOCKOM W chepuueckoil rapmMoHndecknx BosH. Pa3oBas ckopocTb. BomHoBOE
ypaBHeHHe. JHeprus BoaHsbl. [IpuHumn cynepno3unuu BoiH. CTosgune BOIHBI.

2. BomHOBOoe ypaBHEHHME Ui OJIEKTPOMArHUTHOW BOJNHBL. (OCHOBHBIE CBOWCTBA
IEKTPOMAarHUTHBIX ~ BOJH. OHEPrus JJEKTPOMAarHUTHBIX BOJH. Bekrop IloliHTHHTAa.
VHTEHCHBHOCTH BOJIH.

3. BpemenHas u npocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOTrepeHTHOCTH.
WnTepdepennus apyx BosH. MaTepdepenuus ceera. lluprna nateppepeHInoOHHON TOIO0CHI.

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

5. EcrtecTBeHHbIl 1 moispu30BaHHBIM cBeT. 3akoH Maitoca. CteneHb Moaspu3aluu
CBETA.

6. Tlomspuszanus npy OTpaKEHUHU U MIpelloMiIeHn . 3akoH bprocrepa.

7. PacmpocTpaHeHue cBeTa B MOMIOINAIOLIMX cpefax. 3akoH byrepa. /lucnepcus ceera.
HopmanibHas u anoMasnpHas qucrepcus.

8. TennoBoe wH3IyyeHHE U €ro XapaKTEePUCTHKH. 3aKOHbI TEIUIOBOTO U3JIYy4EHUS.
I'mnioresa [1nanka. @OTOHBI.

9. KopmyckyisipHO-BOTHOBOM ayanu3M cBeTa M Marepuu. lumortesa xae bpoiins.
Hexoropsie cBoiicTBa BoJH e bporis.

10. BonHoBble cBoHcTBa MHKpouyacTUll. Jludpakius >IEKTPOHOB. ITpuHIHN
HeomnpenaeneHHocTu [eiizenoOepra.

11. BonnoBas ¢yHKIus U ee pusnueckuit cMpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyrnepro3unusi COCTOSHUN B KBAHTOBOW MEXAHHKE.

12. Yactuna B OAHOMEPHOW MPSIMOYTOJbHOW IOTEHIMAIBHOW sIME C OECKOHEYHO
BBICOKMMH CTeHKamH. [IpoxokjeHue dYacTWIlbl CKBO3b MOTCHIHMAIBHBIN Oapbep. JIMHEWHBIN
TapMOHUYECKUH OCLILIATOP.

13. Arom Peszepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOAOpOIa B KBAaHTOBOM
MEXaHHKE.

14. KBanToBble umcia d3nekTpoHa B arome. CrnuH anekTpoHa. COUH MHKPOYACTHII.
®epmuonbl. bo3onbl. IIpunnun Ilaynmu. PacnpeneneHue JIEKTPOHOB 110 JDHEPrETHYECKUM
YpOBHsIM B aromax. [lepronnueckas cuctema 3J€MEHTOB.

15. TlonaTHe O KBaHTOBBIX CcTaTHCTHKax boze-OiHmreiina u  Depmu-upaka.
BBIpOXIEHHBIN 2JIEKTPOHHBIN I'a3 B METAJlIaxX.



16. Pasmep, cocTtaB u 3apsi aTOMHOTO s1pa. Jledhekt Maccel u 3Heprus cBa3u aapa. CruH
S/Ipa U €r0 MarHUTHBIA MOMEHT. S aepHbie cuiibl. Monenu siapa.

17. OO6mme cBoiicTBa snmeMeHTapHbIX 4acTull. Kiaccupukamnus srmeMeHTapHBIX YacTHII.
Yactuupl u antuvactuipl. CuUllbHOE, JJIGKTPOMAarHUTHOE, cJab0oe W TPaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 3a1a4M M0 TUCHUILIMHE
1. Ha nytu cBeroBOii BOJHBI, UAYIIEH B BO3AyXE, MOCTABHIN CTEKJISHHYIO IUIACTHHKY
(mokazarenb MpejoMiieHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha CKoJIIBKO W3MEHHUTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJHA MAJaeT Ha IUNIACTUHKY HOpMaibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmuuel BoiH Buaumoro ceera (ot 0,76 mo 0,38 MkM), KoTOpble OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH XOAa MHTEp(epHpyIOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aBymst miensimu B onbite FOHra paBno 1mM, paccrosinue | ot menei
1o 3kpana 3 M. OnpenenuTs JIMHY BOJHBI A, UCITyCKaeMOl HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX TOJI0C Ha SKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibnyto menky (N = 1,3), Haxoxdirytocst B BO3/yXe, MajaeT HOPMAJIbHO IYy4OK
aydeit 6enoro cera. IIpu Kakoit HaMMeHbIIIEH ToMIMHE O MUIEHKH OTPaKEHHBIN CBET C UIMHON
BOoNHBI A = 0,55 MKM OKakeTCs MaKCHMaJbHO YCWJIEHHBIM B pe3yJibTare HHTEepepeHIn?
OtBert: 0,1 MKM.
5. Paccrosinue Arp 1 MeXIy BTOPBIM U IIEPBBIM TEMHBIM KoJibllaMd HbI0TOHA B OTpaskeHHOM
ceere paBHO | mMM. Ompenenutbh paccTossHUE Arjpg MEXAY JIECATHIM M JEBSATHIM KOJIBLIAMHU.
OTtser: 0,39 MM.
6. Ha mens mupuHoit ¢=0,05 MM mnagaeT HOpMaJIbHO MOHOXpoMathueckuii cBer (A=0,6
MKM). OnpeaenuTs (B rpagycax) yroi ¢ MKy HepBOHAYaJIbHBIM HalpaBJICHUEM IyYKa CBETA U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AUdpakoHHyto nojocy. OtBer: 2,75°.
7. CKONBKO INTPUXOB HA KAXKIBIM MULTUMETP COACPKUT MUPAKIMOHHAS pelleTKa, ecliu
npu HaOMIOJIEHUHM B MOHOXpomaThueckoMm cBere (A=0,6MKM) MaKCUMyM IISITOTO MOpsiaKa
oTkJoHeH Ha yroa ¢=18°? Oreer: 100.
8. Judpaxknuonnas pemerka cogepxuT N =200 mTpuxoB Ha ImMm. Ha pemerky manmaer
HOpMaJIbHO MOHOXpoMaTH4eckuit cseT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIETr0 MopsIKa
naet ota pemierka? OrBeT: 8.
9. CKOJIbKO IITPUXOB HA KAl MUJIIUMETP COACPKUT MUPPAKIUOHHAs peulieTKa, ecliy
npu HaOIOJEeHUH B MOHOXpoMatudeckoM cere (A = 0,6 MKM) MakCHMyM TpPEThEro MOpsaKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.
10. [Ty4oKk ecTecCTBEHHOTO CBeTa, UAYIIHIA B BOJIE, OTPaXKaeTcsi OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). IIpu kakom yriie mageHus o (B rpajaycax) OTPaXKCHHBINH CBET
MOJIHOCTBIO MoJssipu3oBan? OTBeT: 61,2°.

11.  Vron Bprocrepa o, Ipy NajieHUU CBETa U3 BO3AyXa Ha KPUCTALI KAMEHHOW COJIM paBeH
57°. Onpenenuts CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.
12. IlpenenbHblii yroix o MOJHOTO OTPAXEHUS Iy4YKa CBeTa Ha TPAaHUIE >KUIKOCTU C

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

13.  VYrom mexay riaBHBIMH IUIOCKOCTSIMM TOJIIpU3aTOpa W aHaiu3aTopa coctasiser 30°.
Onpenenuth MU3MEHEHHE WHTEHCUBHOCTH IPOIIEIIIETO0 4YEpe3 HUX CBETA, €CINU Yrojl MEXIy
IJIABHBIMU TIOCKOCTSIMM MOJISIPU3aTOpa M aHAJIM3aTopa u3MeHuics 1o 45°. Orser: 1,5.

14. Crenenp nonsgpuzauuu P yacTuuHo-nosspu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3
OTJIMYAETCS MAaKCHUMallbHAsl HHTEHCHUBHOCTb CBETa IIPOIYCKAEMOTO YEpe3 aHalIu3aTop, OT
MuHuUManbHOK? OTBeT: 3.



15. OnpenenuTh TEMIEpaTypy, Py KOTOPOH 3HEpreTHdeckas CBETUMOCTh Ry abCoMmoOTHO YepHOTro
Tena pasra 10 kBr/M% OtBer: 648 K.

16. IToTok sHeprum, W3Iy4aeMblii W3 CMOTPOBOIO OKOILKAa IUIABWIBHOM mieun, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meur, €y IUIOIab OKOIIIKA COCTABISACT 6 cM’. Otaer: 1000 K.

17.  Bo CKONBKO pa3 Haio YBEIMYHUTH TEPMOAMHAMIYECKYIO TEMITEpaTypy aOCOIIOTHO YEPHOTO Tea,
YTOOBI €70 SHEPreTUUECKas CBETUMOCTb B3pocia B 16 pa3. Orser: 2.

18. Ha xakyro mHY BOJIHBI IPUXOIUTCS MAKCHUMYM CIEKTPAJIbHOM IUIOTHOCTU 3HEPrETUYECKON
CBETMMOCTH a0COJTFOTHO YEPHOTO TeJa P TeMITEpaType 0°C. OrBer: 10,6 MKM.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmydaromero (ortokaroq ¢ paboToil BhIXOAA

A =2,15B, ecnmu MakcuManbHas KHHETUYECKash dHEPTUST (POTOIINEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

20. Ha moBepxHocTh doToKaTona magaeT MoHoxpomaTudeckuid cBeT (A = 310 um). UToOmbI
MPEKPATUTh SMHUCCHIO  JJICKTPOHOB, HYXHO TMPWIOKHUTh  3aJCP)KUBAIONIYI0  Pa3HOCTh
noteHimanoB U He mernee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBeTt: 2,3 3B.

21. Yactuna HaxoauTcsd B NOTEHUUAIBHOM slUKe. HallTh OTHOLIEHWE Pa3HOCTH COCEIHMX
SHEpreTu4ecKkux ypoBHeu AEn 1, k sHepruu E, yactuusl B ciaydae N = 5. OrBer: 0,44.

22. Yactuia HaxoauTCsS B MOTEHIIMAIBLHOM sIuKe. HaliTu OTHOIIEHHE pa3HOCTH COCEIHHUX
DHEPTreTUIECKUX ypoBHEU AEn+1, K sHEpTUHN E, 9acTHLbI B cirydae n — . OtBert: 0.

23. Onpenenuth XOJUIOBCKYIO Pa3HOCTh TOTEHIMAIOB MEXKIY TpaHSIMU KPEMHHUEBOTO
obpasma mmpuHOi | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHMUTHOE IMOJC C HHIYKIHEH
B = 0,3 T, ipi mpOIyCKAHMH TOKA IIOTHOCTBIO j = 2 A/M. TTocrosnas Xomra Ry = 0,1 m¥/Ko.
OtBet: 1,2 MB.

24. Onpenenuth TOCTOSHHYIO XOJUIa METAUIMYECKOro o0paslia, eciad KOHILEHTpaIus
HOcHTeNeH 3apsma N =4,1- 10%° M3, OrBer: 0,015 MK

25.  Kakas uacth (B %) HAYaIbHOTO KOJIMYECTBA aTOMOB PAJMOAKTUBHOIO aKTHHHS 2 Ac
ocranercst uepes 5 cyr? Ilepuon nmomypacnana 10 cyrok. OrBet: 71 %.

26. [TocTosiHHas pacnaga A pyouaus %Rb pasra 7,7-10* ¢*. Onpenenuts ero mepuos
nosypacnana T/, B MunyTax. OrBer: 15 Mun.

27.  3a omMH TOJ HaYalbHOE KOJMYECTBO PAJMOAKTUBHOTO M30TOMA YMEHBIIWIOCH B TpPU
pasa. Bo ckonbko pa3z oHO yMeHbIIUTCS 3a JBa roga? OrTser: 9.

28.  3a Bpems t =8 cyr pacmanoch k = 0,75 HauanpbHOrO KOJIWYECTBA SACP PAAMOAKTUBHOTO

n3zorona. Onpenenuts nepuo noxypacnana Ti,. OTBer: 4 AHs.

6y ; 9 4
29. Slnepnas peakuus HMMEET BUJ Li+?— "Be+"He Onpenenutb MaccoBO€ YHCIIO
HegocTarolero diemenrta. Orser: 7.

12 2 11
30.  Snepmas peakmms wmmeer Bux C+ H—>?+ "B Onpemennts maccosoe umcio
HezocTarouiero aneMenTa. Oreer: 3.

OIIK-5.2 O0pabaThIBacT U MHTEPIPETUPYET IKCIIEPUMEHTATIHHBIE TAHHBIE

Tunosblie TeopeTHYEeCKHE BONPOCHI K IK3aMEHY 10 JUCIHHUIINHE

1. Cnocob6bl HaOmiomeHus: MHTEppepeHIHu cBera. JIByxiydeBas HWHTEpEpEHIIHs.
WUntepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOro HakJIOHA M PABHOM  TOJIIUHBI.
WutepdepomeTpsl.

2. Meton 30 ODpenemns. Judpaxuumss DpeHens Ha KpPYIJIOM OTBEPCTHH. 30HHAS
IUIACTUHKA.

3.  Mudpakuus @payrrodepa Ha meTud 1 MHOTHX eisx. JudpakunonHas penerka.

4. Jludppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-Bparros.
Pa3peniaromias cnocoOHOCTh ONTHYECKUX MTPHUOOPOB.

5. DKCIepruMEHTalbHOE TMOATBEpPKJIEHHE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHHM
dorordpdext: apdext KomnroHa.



6. KsanroBble ypaBHeHHs IBWkeHUs (oOmee ypaBHenue lllpenunrepa, ypaBHeHHE
[lIpeauarepa 11t CTAIIMOHAPHBIX COCTOSTHHH ).

7. DHepreTMuecKkue 30HbI B KPUCTAJUIAX B MPHOIMKEHUM CHIIBHOW CBS3U. MeTauibl,
MOJIYIIPOBOJHUKH U TUSJIEKTPUKH 110 30HHON TEOPUHU.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTD MOTYIIPOBOJHHKOB.

9.  ®oTOnMPOBOAUMOCTH MOIYIPOBOJHUKOB.

10. KoHTakT IByX METAJJIOB IO 30HHON TEOpUH. TepMOIIEKTPUUECKHE SBICHUS M UX
IIPUMEHEHUE.

11. BrimpsimiieHHEe IEPEMEHHOIO TOKA Ha KOHTAKTe METaJUI-110JIyTIPOBOJHUK.

12. KoHTakT 3JE€KTPOHHOTO U JABIPOYHOTO MOTYIPOBOJHUKOB. TPaH3UCTOPHI.

13. 3axoHomepHOCTH 0- U -pacnagoB. HeMTpHHO. y-U3Iy4eHHE U €ro CBOMCTBA.

14. Sinepubie  peaknuu. ODHEpreTHYecKas cxema SAepHbIX — peakumid. [lytm
MCIIOJIb30BaHUS SIIEPHON YHEPIHH.

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

3aBeaytowmii kadeapoint Ondd
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