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1 OBIIME ITOJIOXKEHUA

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

llenp — OLIEHUTh COOTBETCTBHME 3HAaHUN, YMEHUH UM YPOBHA MNPUOOPETEHHBIX
KOMIIETEHIIMI 00YJaloInXcs UeIsIM U TpeOOBaHUAM OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbl B
X0J1€ MPOBEACHUS TPOMEKYTOUHOMN aTTECTALNH.

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

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>KaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUYECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OLIEHUBAETCS B Mpoliecce MPOoBEeHUS dk3aMeHa B hopMe OambHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMO, YCBOUBIIMN OCHOBHYIO M 3HAKOMBIA C JONOJHHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAHUU, U3JI0KEHUN
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B Iporpamme. Kak npaBuio, oueHKa
«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;

«Y10BJIETBOPHUTEIBHO» 3aCIIy)KUBAaeT CTYAEHT, OOHApYKUBIIMN 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiel paboThl MO  CHENUATbHOCTH, CIPABISAIOUIMICA C BBIIOJHEHUEM 3aJaHMi,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JUTEPATypoOul, PEKOMEHIOBAHHOM
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
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX Nporpammon 3amaHuil. Kak mpaBuio, oleHka
«HEYAOBJIETBOPUTEIILHO» CTaBUTCS CTYJEHTaM, KOTOPble HE MOTYT MPOJOJIKUTh 00yYeHHE 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 3alIUTUII JIabopaTOpHbIe pabOoThI, MPEAYCMOTPEHHbIE Tpa)UKOM 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 JUCIMIIJIMHE

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-5
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1 OK3aMeH
Y BPAILIATEJIbHOTO JBHXKCHUS OIIK-5
1.3 | JlunamuKa nocTynareiabHOro u OIIK-1 OK3aMeH
BpAIIATEJILHOTO JBUKCHUS OIIK-5
1.4 | 3akoHBI COXpaHCHUS OIIK-1 DK3aMeH
OIIK-5
1.5 | OcHOBHI cienUaIbLHON TCOPUHU OIlK-1 OK3amMeH
OTHOCHUTEIIBHOCTH OIIK-5
1.6 | Mexanuueckue kojaebaHus OIIK-1 DK3aMeH
OIIK-5
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKU OIlK-1 DK3aMeH
OIIK-5
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIlK-1 DK3aMeH
OIIK-5
3 DNEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OIIK-5
3.2 | [IpOBOHUKY U JUDTICKTPUKHU B OIIK-1 DK3aMeH
JJIEKTPUYECKOM I10JI€ OIIK-5
3.3 | [loCTOSIHHBII AIIEKTPHUYECKHI OIlK-1 DK3aMeH
TOK OIIK-5
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1 OK3aMeH
OIIK-5
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1 DK3aMeH
OIIK-5
4.3 | DnekTpoMarHuTHas MHIYKLUSA OIIK-1 OK3aMeH
OIIK-5
4.4 | DnekTpoMarHuTHbIE KOieOaHus OIIK-1 DK3aMeH
OIIK-5
5 Bonusr n ontrka
5.1 | Boxnsl OIlK-1 DK3aMeH
OIIK-5
5.2 | Ontuka OIlK-1 DK3aMeH
OIIK-5
6 KBanToBas ¢uznka
6.1 | KBanToBas onTuka OIIK-1 OK3aMeH
OIIK-5
6.2 | KBanToBas MexaHHKa OIIK-1 OK3aMeH
OIIK-5
7 AToMHas U siepHas puznka




7.1 | ®usuka atoma OIlK-1 DK3aMeH
OI1K-5

7.2 | DneMeHTHI (PU3UKH TBEPAOTO OIIK-1 DK3aMeH
TeNna OIIK-5

7.3 | SAnepnas pusuka OIIK-1 DK3aMeH
OIIK-5

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 npuMeHsATh GyHIaMeHTaJIbHbIE 3HAHUs], [10JIy4€HHbIE B 00J1aCTH

(1)I/I3I/IKO-MaTeMaTI/I‘-IeCKI/IX n (I/IJII/I) CCTCCTBCHHBIX HAYK, U UCIIOJIB30BATh UX
B IPO(eCCHOHATILHON IESTEILHOCTH, B TOM YHCIIE B chepe
MeIarOrMYECKOM JIeSITeTbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 JHCHHUILIHHE

1. MarepuanbHas Ttouka. Cucrema otcuera. [lyte. Ilepememenue. CkopocTh u
YCKOPEHHE MaTepUAIIBHONW TOYKH, UX ITPOCKLUN HA KOOPAUHATHBIE OCH.

2. Bpamenue MarepuanbHONW TOYKM BOKPYT HEMOABMKHOM OCH. YIIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBsi3b MEXJIy YIIOBBIMM M JHMHEMHBIMHM  KUHEMaTUYECKUMU
XapaKTEPUCTUKAMU.

3. [I'panunpsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHWKH. llepBeiii 3akoH HeroToHAa.
Cuna, macca u umnynsc. Bropoil 3akoH HbproToHa kak ypaBHeHME IBHXEHMs. Tperuil 3aKoH
HeroToHa.

4. 3akoH BceMupHOro TiroteHus. Cuia TsSKeCTH M Bec Tena. Ynpyrue cuibl. Cuibl
TpPEHUs.

5. KoHncepBatuBHble M auccunatuBHble cuibl. [loTeHnuanbHass sHeprus. Busl
NOTeHIMaIbHOW dHepruu. [loaHas MexaHndeckas YHEPrus.

6. BHyTpeHHHME M BHEIIHHE CHJIbl. 3aMKHYTas CHUCTeMa. 3aKOH COXPAaHEHMs IOJHOM
MexaHn4decKkoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHHUS CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHs UMIYIIbCA.

8. MoOMEeHT CHIIbI, MOMEHT UMITYJIbCa. 3aKOH COXPAHEHHS] MOMEHTA UMITYJIbCA.

9. OCHOBHOI 3aKOH JMHaMUKHU BPALIATEIbHOTO ABUKECHHUS.

10. MowmeHT uHepIuH, ero cBoiicTBa. Teopema IllTeiiHepa.

11. IMpunmun ortHocutensHocT [amunes. [IpeoOpazoBanue [Mammnes. Knaccuueckas
TeopeMa CIOKEHUs cKopocTel. IHBapnaHTHOCTh 3akOHOB HBIOTOHA B MHEpIMAIBHBIX CUCTEMAX
oTcUera.

12. Tlocrymarel DunmreiHa. [IpeoOpa3oBanust JlopeHna. OTHOCHTENBHOCTh TMOHSTHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U IPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITHUSIMH.

13. PenATUBUCTCKHMI 3aKOH TNpeoOpa3oBaHUs CKOPOCTH. PensTMBUCTCKUN HUMITYJIbC.
PenstuBHCTCKOE ypaBHEHME NIMHAMHMKH. PENSTUBUCTCKUE BBIPAXKEHUSA I KUHETUYECKOW W
IIOJIHOM DHEPruu. B3auMoCBsA3b MacChbl U SHEPTUH.

14. TlonsiTue O HeMHEpUUAIbHBIX cucTeMax orcuyera. Cunbl uHepuuu. I[IpuHIUD
SKBHUBAJIEHTHOCTH DWHILTENHA.



15. quddepennnansHoe ypaBHEHHE CBOOOIHBIX TapMOHUYECKUX KOJNEOAHWH U ero
pelieHue.

16. VYpaBHeHme 3aryxarommx KoiebaHuii u ero pemieHue. [lapaMeTpbl 3aTyxaromux
KOJICOaHUH.

17. VpaBHeHME BBIHYKICHHBIX KOJI€OaHUI U €ro peuieHue. SIBIeHue pe3oHaHca.

18. Craructuueckuit u TEPMOJMHAMUYECKUI METO/IbI UCCJIEI0BAaHUS.
TepmoanHamMuueckue napaMmeTpbl. PaBHOBECHBIE COCTOSIHUS U MPOLIECCHI, UX HU300paKEHUE Ha
TEPMOJMHAMUYECKUX IUarpaMMax COCTOSHHUS.

19. Wpeanbubiii ra3. [laBneHwe wuaeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIsipHO-KuHeTHaeckor Teopun (MKT) nneansHoro rasa.

20. Cpennsis KUHETHYECKas OHHEPIrUs MOJEKYyJl HJICANbHOT0 Ta3a. MOoneKynsapHO-
KMHETUYECKOE TOJKOBaHHE aOCOMIOTHOM Temmeparypbl. Yucio cremneneid cBOOOABI MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O paclpeieIeHUs] JHEPTUH 110 CTENEHSIM CBOOOIBI MOJICKYII.

21. OcHOBHOE YpaBHEHHME COCTOSHUSI HaeadbHOro rasza (ypaBHeHue Kuameiipona-
Menpneneesa). M3omnporecchl.

22. 3akoH MakcBenya Ui pacipeleieHuss MOJIEKyl UACalIbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTepHbIE CKOPOCTH JABHKEHUSI MOJIEKYI UI€aIbHOIO Ta3a.

23. Ilpunnun neranbHOTO paBHOBecusi. bapomerpuueckas dopmyna. 3akoH bonbiimMana
JUISL pacpeiesIeHUs] YaCTULl BO BHEILIHEM IOTEHIIMAIBHOM I10JIE.

24. Pabota mpu u3MEHEHHMH OO0bEMa, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS HHEPrHUs
ujeanpbHoro rasa. Ileppoe Hauano TepMOAUMHAMHKH, €T0 IPUMEHEHHUE K M3ompoueccaM. Bropoe
HayaJio TEPMOJMHAMHUKHU.

Tunosble 321a4M 0 JUCHHUILIHHE
1. JIBIDKCHHE MaTepHATBbHOM TOYKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c?. OnpenenuTh KOOPAWHATY B MOMEHT BPEMEHH, B KOTOPBIl CKOPOCTh V TOYKU paBHA HYIIIO.
OTtBert: 80 M.
2. JIBrKeHre MaTepruaabHON TOYKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c?. OnpenenuTh YCKOpEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH paBHA HYIIIO.
Ortser: -0,10 m/c’.
3. JluHeiHass CKOPOCTh Vi TOYEK Ha OKPYKHOCTH BpAIIAIONIETOCS JWCKa paBHA 3 M/C.
Touku, pacnonoxennbie Ha AR=10 cm Oarke K OCH, UMEIOT JTUHEHHYI0 CKOPOCTh V=2 M/C.
Ornpenenutsb yriioBy CKOpOCTh Bpamienus nucka. Orser: 10 paa/c.

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

c=-1 pan/c3. B kakoit MOMEHT BpeMeHHU yTiioBasi CKOPOCTh AKCKa OyaeT paBHa Hym0? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLIMK NOJIOT0 IMIUHAPA MAacCoi 2 KT U painlycoM 5 CM OTHOCHUTEIBHO
ero ocu cummetpun. Oret: 0,005 Kr-m>.

7. Halitn MomeHT mHepuuu mapa Maccod 5 kr m paguycoM 10 cM OTHOCHTENIBHO OCH,
npoxosiiei uepes ero ueHtp macc. Orser: 0,02 Kr M-,
8. Haiitn MmomeHT mHepiuu aucka maccoi 0,5 kr m paguycom 20 CM OTHOCHUTEIBHO OCH
NEepHEeHINKYIIPHOH K MIIOCKOCTH JKCKa U Mpoxosieit uepes ero nentp. Orser: 0,01 Kr-m’.

9. HalitTh MOMEHT WMHepLMHM CTEpXKHS Maccol 5 Kr W JUIMHOW 1,2 M OTHOCHTEIBHO OCH
NEPIEHIUKYIJIIPHON K CTEPKHIO U TPOXoJsiiel yepes ero cepeauny. Orser: 0,6 Kr-m’.

10. HaiiTu MOMEHT WHEepUMH CIUIOIMIHOTO IWJIMHApPA MAcCOl 2 KI' U pPaauycoM S5 cM
OTHOCUTENBHO ero ocu cummeTpuu. OTBet: 0,025 KM’

11. HalitTn MOMeHT mHepuuu crepxHs mMaccod 1,5 kr m mIMHOM 1 M OTHOCHTENBHO OCH
NEPIEHUKYIJIIPHON K CTEPKHIO U ITpoxosiiel yepes ero konen. Orser: 0,5 Kr-m’,
12. BepeBka paspeiBaeTcs NpH IMOJABEIIMBAHMM K HeW Tema Maccod 36 kr. Temo kakowu

HauOOoJIbIIeN MAaCChl MOKHO MOJHUMATh Ha 3TOH BEPEBKE C YCKOpEHUEM 2 M/c?? OrBer: 30 Kr.



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

14. C xaxkoli MUHMMAaJIbHOM FOPU30HTAJIBHON CUIJION HY)KHO MPUKUMATh TEJIO0 Maccol 2 Kr K
BEPTUKAIBHON CTeHe, 4yToObl oHO He ymano? KodpduiueHt TpeHHus 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 BHJE LWIMHIpAa Maccod 5 kr u pamuycomM 20 cm 3a 4 ¢ OT Hayana

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

17. Tonkuil ogqHOPOAHBINA cTepkeHb MHOW 50 cM 1 Maccoit 400 r BpamaeTcsi ¢ yrioBbIM
yckopeHHeM 3 paz/c’ OKONO OCH, HPOXOISIIEil MEpICHANKYISPHO CTEpKHIO depe3 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 KuHeTHuecKas 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 mapuxk Maccod 100 r ABMXKETCS B TOPU30HTAJIBHOM 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, JeTSImuid ropu3oHTAILHO 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 penbcaM co cKOpocThio 20 kM/u aBuxkeTcs miatdopma maccsl 200
kr. Ha Hee BepTuKaibHO MagaeT kameHb Macchl 50 Kr u nBuxkeTcss BMecte ¢ ruargopmoit. 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' BEPTHUKAJIBbHOW OCH. BO CKONBKO pa3 yMEHBUIMTCS 4acTOTa BpAlllCHHs, €CIM Ha Hee
MIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagmycom 10 cm? OtBer: 1,35.

26. Touka coBepiaeT rapMOHHYECKHE KolieOaHuUs MO 3aKOHY X = ACOS(wt+@g), rae A=3 cm,
a ® = 2 ¢ HaiiTn MakCHMaJIbHYIO CKOPOCTb TOYKH. 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

OJIHOPOJIHBIM CTEepKeHb JUIMHOM 60 CM, BpAIAOIMICI BOKPYI TOPH30HTAJIBHOW OCH,
poxosIIel yepe3 ofuH u3 ero konos. 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 BOJOPOJla M3PAcXOIOBaJIM, NaBiieHHe B OawtoHe moHu3mwioch 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 YBEIUYHIOCh 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 CIKaTHH BHEIIHUE CHIIbI cCOBEepIIIN padoTy paBHyto 10 k/x? OrBet: 30 kK.
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 konmu4ecTBO TEIIOThl ObLIO 3aTpaueHO Ha HarpeB Ielius MpHU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? 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 renmusi Temieparypa yBenuuuBaeTcs B 3 pasa. Haiftu
npuparienue surpormn. OrBer: 13,7 JTx/K.

Kon Pe3yabTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbI
KOMIeTeHIUH Conep:xaHue KOMIeTeHIUI
OIIK-5 Crnioco0eH y4acTBOBAaTh B IIPOBECHUHU (PYHIAMEHTAIBHBIX U MPUKJIAJIHbBIX

WCCIIeIOBAaHMH U pa3pabOTOK, CAMOCTOSITEIIHHO OCBAaUBATh HOBBIE
TEOPETUYECKHUE, B TOM YUCJIE MATEMAaTHYECKUE, METO/Ibl UCCIICIOBAHUM U
paboTaTh Ha COBPEMEHHOI 3KCIIEpUMEHTAIbHOI Hay4YHO-
HCCIIEeIOBATEeNbCKON, H3MEPUTEIHbHO-aHATUTUYECKON U TEXHOJIOTHYECKON
anmnaparype

TumnoBele TeopeTHYECKHE BONPOCHI K IK3aMeHY IO JHCHUIINHE

1. BbluncrneHue NpoIGHHOTO MyTH NMPU HEPABHOMEPHOM ABM)KEHHU MaTepHallbHON
TOYKH.

2. llentp m™acc. VYpaBHeHMe [BHXEHHs LeHTpa Macc. CucremMa IeHTpa Macc.
PeakTuBHOE NBUXKEHUE.

3. KpuBonuneiiHoe nBMXEHHE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOPEHHE.

4. BbIBOJ MOMEHTOB MHEPLUU CTEPXKHS, IWINHApPA, [1apa.

5. PaOota cunsl u MoutHOCTh. KHETHYECKast S3HEPIHsI TOCTYIATENbHOTO JIBUKEHHUSL.

6. Kunernueckas »sHeprus Tena, BpallAlOMIEroCs BOKPYT HEMOJBI)KHOM oOcCH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

7. Csobonnsie ocu. I'mpockon. IIpeneccus rupockona.

8. IlpyxuHHBIH, QU3NUECKAN U MATEMATHYECKAN MAsITHUKA. DHEPTHS TAPMOHHYECKOTO
OCLWJIIATOpA.

9. CnoxeHre OMHAKOBO HAPABICHHBIX M B3aNMHO NIEPIICHINKYIISIPHBIX KOJICOaHMIA.

10. DkcnepuMeHTanbHOE MOATBEPKICHUE paciipeneneHuss Makcpema: oneltel ltepHa
u Jlammepra.

11. Cpennee 4YHCIO CTOJKHOBEHM, CpeAHsAs JJIUHA CBOOOJHOrO mpodera W
3¢ GEKTUBHBIN TUaMEeTP MOJIEKYII.

12. Anwmabarnblii npouecc, ypaBHenue [lyaccona.

13. TemmoeMKoCTh HJIEATBPHOTO Ta3a TNpH H3OMpoleccax. YpaBHeHHWe Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETUYECKAsh TEOPHUS TEIUIOEMKOCTU HAEAIbHOIO ra3sa M €e
OTPaHUYEHHOCTb.



14. Kpyrosoii nporecc (uuki). TeroBble ABUTrarenu M xosioawibHble MamuHbl. KITJ]
uaeabHON TerioBoil mamuHel. [{ukn Kapho.

15. DuTponus uaearbHOTO Tra3a MpH 0OpaTUMBIX M HEOOpaTHUMBIX Mporeccax. Teopema
Hepncra. CratucTudeckoe TOINKOBaHKUE SHTPONUH. TepMogrnHaMUKa HEOOPAaTUMBIX MPOIECCOB.

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

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIeTEeHIHH ConepsxkaHue KoMIeTeHIH
OIIK-1 CnocobeH npuMeHsITh GyHIaMEHTAJIbHBIC 3HAHMS, TIOJTyYCHHBIE B 00J1aCTH

(bu3MKO-MaTEeMAaTHYECKUX U (MJIM) €CTECTBEHHBIX HAYK, U MCII0JIb30BaTh UX
B IIpo(hecCHOHANBHON AESTEIBHOCTH, B TOM UHCIe B chepe
[e1arorMuecKon AeaTenbHOCTH

TunoBele TeoOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHIINHE

1. DOnexrpuueckuil 3apsa U ero cBoiicTBa. 3akOH coXpaHEHHs 3apsiaa. Bzaumoneincraue
3apsA0B. 3akoH Kynona.

2. DIEeKTPOCTaTUYECKOE TI0Je, BEKTOP HANpPSKEHHOCTH. [IpHHIHMI CyNepro3uiiuu
AIEKTPUUYECKUX MTOJIEH U €r0 MPUMEHEHHE Ul pacyeTa IoJisl, CO31aHHOI0 CUCTEMOM 3aps10B.

3. Tlotox BekTOpa HANpPSDKEHHOCTH 3JeKTpuueckoro mois. Teopema [laycca s
IEKTPUYECKOTO TI0JIS B BAKYyME.

4. Teopema 0 HUPKYISLUUU BEKTOPA HAPSYKEHHOCTH IeKTpudecKkoro nois. [lorenmuan
I10JIs1 TOYEYHOT'O 3apsija.

5. CBoOoxHble U CBsA3aHHBIC 3apsibl. BeKTop  aneKTpuyeckoro cMemieHus. Teopema
["aycca nist 3IEKTpUYECKOrO MOJIs B JUDJIEKTPUKE.

6. /JludnexkTpuku, TOMSpU3ANMS  AMAIEKTPHKOB.  BEKTOp  MOISPU30BaHHOCTH.
ONEKTpUUYECKOE II0JI€ BHYTPH JUAJIEKTPUKOB. JlMasleKTpuyeckass BOCIPUUMYHMBOCTD U
IPOHUIIAEMOCTb.

7. Pacnpenenenue 3apsga B IPOBOJAHMKE.  DJEKTPOCTATHUECKass  MHAYKIUS.
DnexTpuyeckas eMKOCTh YEIUHEHHOTO TPOBOIHUKA, 2-X MPOBOJHHUKOB.

8. DnexkrponBmxkymas cuia. 3akoH OMa ¥ CONPOTHBIEHHE MPOBOIHUKOB. 3akoH OMa B
MHTETpanbHO U tuddepernmranbHoi Gpopmax. 3akoHn OMa 171 HEOAHOPOAHOIO Y4acTKa LEMNu.

9. MommHuocts Toka. 3akoH [[xoynsa-Jlenna B uHTerpanbHON U AuddepeHinaIbHON
dbopmax.

10. Bekrop MarHUTHOM MHAYKIIMH. MarHUTHOE 110JIe pAaBHOMEPHO JBMKYILEroCs 3apsa.
3akon buo-Casapa-Jlamnaca.

11. B3aumoneiicTBHe NIPOBOJIHUKOB C TOKOM. 3aKOH AmIepa.

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

13. Tlorox Bekropa MarHMTHOW MHAYKIHMH. Teopema ['aycca misi BeKTOpa UHAYKIHH
MarHuTHOTO nosisg. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

14. SIBnenue JIEKTPOMarHUTHON UHAYKILHH. OnbIThI Dapanest. 3aKoH
ANIEKTpOMarHuTHOW MHAyKuuu. [IpaBmino Jlenna. DnekrponBmxkynias cuina MHAyKUud. [lomHsii
MarHuTHbIN NOTOK. Toku PyKo.

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

16. B3amMHas wHAyknus. B3auMHas WHIYKTHBHOCTh. DHEPrUs KOHTYypa C TOKOM.
ITnoTHOCTH HEPTUM.

17. HamaramuenHoctb. TokM HamMarHW4yuBaHHUS. BekTop HampsHKEHHOCTH MarHUTHOTO
nosis. Teopema 0 UPKYIALNMK BEKTOPA HANPSKEHHOCTH MarHUTHOTO MOJIS.

18. VYpaBHenme MakcBemia [Uis OJICKTPOMAarHUTHOTO TIONST B HMHTETPAIGHOW 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 321244 N0 AMCHUIIJIHHE
1. Haiitu paccTosiHMe MeXIy ABYMs TOUEUHBIMHU DJIEKTPUYECKMMHU 3aps/laMH, €ClId U3BECTHO,
YTO MPU YMEHBIIEHUHU 3TOr0 paccTosiHus Ha 50 cM cuila B3aUMOJEHCTBUSL YBEIMYMBAETCSA B 2
paza. OTBer: 1,7 m.
2. Ha wmeramnuueckoil cdepe pagmycom 15 cm maxoautcs 3apsn Q = 2 uKn. Omnpenenuts
HANpPSHKEHHOCTh E 3JIEKTPOCTATHUECKOro MoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsbl.
OrtBet: 0.
3. Ha wmeramnmmueckoit chepe paguycom 15 cm Haxomutces 3apsan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH E DJIEKTPOCTATUYECKOro Mot Ha nmoBepxHoctH chepsl. OTBer: 800 B/Mm.
4. Ha meramummueckoit chepe paguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenuthb
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJsi Ha paccTossHUU I = 20 ¢cM OT 1eHTpa chepsl.
OtBet: 450 B/m.
5. Merammueckuid map pagumycoM 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts nmoteHman @
3JIEKTPOCTATHYECKOr0 MoJsl Ha noBepxHocTH mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpUUYECKHE METAIUTMYECKHEe 3apsbkeHHbIe ceprl paaunycamu Ry =6 cm u Ry = 10
CM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKi u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E 1O
B TOYKE, OTCTOSIIEH OT LeHTpa chep Ha pacctosiHue 1 = 5 cMm. OTBer: 0.
7. DIexkTpuyeckoe I0Jie CO3[aHO JBYMsI OECKOHEUHBIMH MapaulIeibHBIMM IUIACTUHAMH,
HeCYL[MMH PABHOMEPHO PpacrpeneneHHbiii mo miomanu sapsa [ = 1 uKm/m® Onpenenuts
HanpsbkeHHocTh E nmons mexny minactunamu. OrtBer: 0.
8. DnexkTpuueckoe Io0Jie CO3JaHO JBYMs OECKOHEYHBIMHM IapauIelbHBIMU IJIACTUHAMH,
HeCYL[MMH PABHOMEPHO PpacrpeneneHHbiii mo miomanu sapsa [ = 1 uKm/m Onpenenuts
HanpspkeHHOCTh E nons BHe mactud. OrBer: 113 B/m.
9. TloTeHIMAI HIEKTPHYECKOrO OIS, CO3/ABAEMOT0 CHCTEMOM 3apsiioB, MMeeT BUI ¢ = a(X’-
y2), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJIEKTPUYECKOIO OIS B TOUYKE C
koopauHaTamu X = 1 m, Y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYTIUTh ¢ TOYHOCTBIO 10
nByx nudp mocine 3amnstoil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 K u —14,7 K pacronoxxeHsl Ha paccTosHUM 5 cM. Haiti
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIEHCs Ha PACCTOSIHUM 3 CM OT MEPBOTO
u 4 cM oT BrOoporo 3apsaa. Orser: 112 kB/m.
11. OmnpenenuTh HANPSKEHHOCTh DJIEKTPUUYECKOrO IO B TOYKE, PACIOJIOKEHHON BAOMb
npsiMoi, coequnstouieit 3apaael +10 HKi u +8 uKn u Haxopsmelica Ha paccTostHuM 12 ¢cM OT
nepBoro u 8 cM oT BTOporo 3apsna. Paccrosnue mexnay 3apsaamu 20 cm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa cO CTOPOHOH 5 CM HaXOISATCS OJIMHAKOBBIE TOJIOKHUTEIHHBIE 3apsiIbI
2 uKn. OnpenenuTs HaNPSHYKEHHOCTD AJIEKTPUUYECKOTro MO B LIeHTpe kBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ moss
CO3aHHOTO AMIIOJNEM B TOUKE, yaJeHHON Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsia.
Ortser: 0.
14. Tunone ¢ »IEKTpUYECKMM MOMEHTOM p =75 nKim'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOJTHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bpruucnute paboty A4,
HEOOXOIUMYIO JUTSl TOTO, YTOOBI IIOBEPHYTH JIUITONB Ha yroil o = 90°. OTBeT: 6 MK/[XK.
15. Onpenenuth, TpHU KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
IURIIEKTpUKe (€=3) MONSPU30BaHHOCTh P JOCTUTHET 3Ha4yeHus, pasHoro 200 MrKi/m?. OrBer:
11,3 MB/m.



16. Haiitu pagnyc BHemHel oOkmaaku Ry Bo3ayniHOTO chepruueckoro KOHAEHcaTopa EMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paauyc R; BHyTpeHHe#ll oOOKIanku CQepudeckoro KOHAEHCATOpa EMKOCTHIO
C = 3,3 n, ecnu paguyc BHemHe# Ry = 3 cM, ausnextpuk — mapadus (¢ = 2)? OTBet: 1 cMm.

18. OmpenenuTh 3IIEKTPOSMKOCTh HMIMHIPUYIECKOTO BO3IYIIHOTO KOHACHCATOpA JIMHOM
| =10 cMm, ¢ panuycamu o6kinagok Ry =1 cm u Ry =2 cm. OrBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJIEHCATOPA COEIMHEHBI IMOCIenoBaTelnbHO. EMKOCTh Takoi OaTtapeu
C =100 n¢. OmpenenuTh €MKOCTh OaTrapew KOHIEHCATOPOB, MOCIE TOTrO, KaK OJWH W3 HUX
3anoyiHuwM napapuHom (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3AymIHBINA KOHAEHCATOP 3nekTpoeMKocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioYeHHss OT HMCTOYHHKA TOKAa PACCTOSHUE MEXIY
oOKJIaIKaMU KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpenenuts paboTy A BHEIIHUX CHII IO
pasnBwkeHuio ookimanok. Orser: 0,2 m/xk.

21. Cuna ToKa B MPOBOJHUKE U3MEHSIETCS CO BPEMEHEM I10 3aKOHY (1) =kt , rme k=0,5 Alc.
Haiiti 3apsa (, mpoTekaromuii 4yepes IMONEpeyHOe cedeHHe MpOBOJHMKA 3a Bpems 7=1c.
OTtBert: 0,25 Ku.

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

23. K uctounuky toka ¢ /1C A=1,5 B npucoenunmiu karymky ¢ conporusienueM R=0,1 Om.
AmMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korna x MCTOYHHMKY TOKa NPUCOECTUHUIN
MOCJIEZI0BATENbHO €I1€ OJMH UCTOYHUK TOKa ¢ Takol ke DJIC, To cuna Toka | B TOM ke KaTyike
okazasiack paBHoit 0,4 A. OnpenenuTbs BHYTPEHHEE COMPOTUBIICHUE MEPBOIO0 MCTOYHUKA TOKA.
OTtBer: 2,9 OM.

24. Tlpu cune Toka |1=3 A BO BHEIIHEH Ileny akKKyMYJISTOpa BbLACIsETCS MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpPEHHEE CONPOTHUBICHUE I
Oarapeun. OTBet: 20 Om.

25. IInoTHOCT, TOKa B METHOM IMIPOBOJHHKE paBHA 2 A/mmM?. Haiitn HaIpsKEHHOCTh
AIEKTPUYECKOTO MOJIsI B NMPOBOAHMKE. YJenbHOe comnpoTtuBieHue Meau 17 HOM'M. OtBet:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO [UIMHHOMY TMpPOBOAHUKY TedeT Tok 50 A. OmpenenuTtsb
MarHuTHYI0 MHAYKIUIO B TOYKE, yJIAJE€HHOM Ha paccTosiHue 5 c¢M OT NpoBOAHUKA. OTBeT:
200 mxTa.

27. Uemy paBeH paanyc TOHKOTO KOJbIIa, M0 KOTOpomy TeueT Tok 30 A, eciau Hamps>KeHHOCTb
MarHUTHOTO MOJI B IIEHTpe Koiblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kaxkoii TOk TeueT 1o npsiMoMy OECKOHEYHO ATUHHOMY IMPOBOJHUKY, €CIIM Ha paccTostHUH 10
CM OT Hero MaruuTHas MHAYKIUsS paBHa 20 MxTn? OrBer: 10A.

29. Kaxoil Tok uer no ToHKOMy KoJblly paauyca 10 cM, eclii UHAYKLIHUSI MAarHUTHOTO MOJIS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.

30. /IBa IMHHBIX MapaJUICbHBIX IPOBOJIA HAXOJATCS HA pacCTOSHHMM I=5cM OaWH OT
npyroro. ITo mpoBoiaM TEeKyT B MPOTHUBOIIOJIOKHBIX HANpPaBJICHUAX onuHakoBbie Toku | =10 A
Kaxplii. Halitn HanmpsokeHHOCTh H MarHUTHOTO MOJIs B TOYKE, HAXOJAIIEHCS Ha PACCTOSHUU
r1 =2 cM OT OJJHOTO | I, = 3 ¢M OT Apyroro nposoaa. OTeer: 132 A/m.

31. Onpenenuth MHAYKIIMIO MAarHUTHOTO TIOJIS HA OCH JJIMHHOTO COJICHOW[IA, COJIEPIKaIIEro
n = 20 ButkoB/cM npu cuiie Toka | = 10 A. Orset: 0,025 Ta.

32. CKOJIbKO BUTKOB Ha €IWHMILY JJIWHBI COJACPKUT JUTMHHBIA COJICHOWJ MPH CHJIE TOKa
I =0,5 A, eciit HanpsHKEHHOCTH 1TOJIS Ha ocu coyieHona H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANPSHKEHHOCTh MAarHUTHOTO TIONIE HA OCH JUTMHHOTO COJICHOW[IA,
cogepxaniero N = 10 Butkos/cM nipu cuite Toka | = 1 A. OrBet: 1000 A/m.



34. BbraucanTh HUPKYIALNIO BEKTOpA HANPSKEHHOCTH BAOJIb KOHTYpA, OXBAThIBAIOIIETO
toku |1=10A, [,=15A, Tekyume B omgHOM HampaBieHuu, U ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpaBiieHuu. OTBer: 5 A.

35. IIpsimoit mpoBoa, Mo KOTOpomMy TeueT Tok 1=1 KA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEHIUKYIIpHO JUHUAM MHAYyKuuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3oK
npoBoja juuHou 1=1 M ecnu MarauTHas uHaykuus B paua 1 Tn? Orer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM ToJie ot yriiom 60° k muHusM MaruutHoM unaykuuu. C kakoi cuioit F neiictByer
HoJIe Ha OTpe30K mpoBoja amuHoi 1=10 Cm ecnu marHutHast uaaykims B pasua 0,1 Tn? OTBer:
0,87 H.

37. Pamka rampBaHoMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOW TPOBOJIOKH, HAXOJUTCA B MarHUTHOM mosie ¢ uaaykuuen B=0,1 Txn. Ilnockocts pamku
napasuiesibHa JIUHUSAM UHAYKUUW. HalTh MexaHudecKuii MOMEHT M, NeHCTBYIOIIMK Ha PaMKYy,
Korjaa o BUTKy TedueT Tok =1 MA. OTBeTt: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbI MOMEHT p,, BUTKA paBeH | A-M? BbaucIuTh 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 MOHH3HMPOBAaHHBIA aToM Tenus (@-9acTHla) JBHXKETCS B  OJHOPOIHOM
MarHuTHOM ToJjie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHoctu paguycom R = 10 cm. Haiitu
cKkopocTh U a-dactuibl. OTBeT: 0,61 MMm/c.

41. Ha »3neKkTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM Imosie mHaykuued B =2 Tn co
ckopocthio v =107 m/c neiictByer cuma F=1,6 nH. Haiitm yron Mexay HampaBICHHSMH
CKOPOCTH M MarHUTHOM uHAykuu. OrBer: 30°.

42. llenb COCTOWT W3 TOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymku
uHaykTuBHOCTH L = 1 I'H, ncrounnka toka u kimoda. Kirou 3amkHyT. Uepes kakoe BpeMs mociie
pa3MbIKaHus KII04Ya CUjia TOKa B 1lenu yMeHbured B 2 paza? Orser: 0,693 c.

43. llemb COCTOMT M3 TOCJIEIOBATENBHO COEJUHEHHBIX  CONPOTUBIECHUS, KaTYyLIKU
WHIYKTUBHOCTH, MCTOUYHHMKA ToKa U Kitova. Kitou 3amMknyT. Uepes t = 0,5 ¢ mocie pa3MbIKaHUS
KJIIYa CHUja TOKa B LENM yMeHblMiack 3 pasa. Ompenenuts compoTuBieHue R, eciu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINTh HSHEPrHI0 MAarHUTHOTrO mojsi cojeHouzaa, coxepxkamero N = 1000 BuTkoB

npoBoAa, mpu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro IMOMepeyHOe CEueHUe
® =0,1 mB6. OTBeT: 0,05 k.
45, HaliTh MHAYKTUBHOCTH MPOBOJAILIETO KOHTYpa, €CIM MAarHUTHBIM TOTOK 4Yepe3 HEero

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbrare u3MeHeHUs TOoka B KOHType ¢ 4 A 1o 8 A. OtBert:
5 mI'H.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETEHIH I
OIIK-5 CriocobeH y4acTBOBaTh B MPOBEAECHUH (DYHIaMEHTAIBHBIX U MPUKIIAHBIX

HCCIIeIOBAaHMM U pa3paboTOK, CAMOCTOSITEILHO OCBaUBaTh HOBBIE
TCOPETUUCCKHUE, B TOM YUCIIC MATEMATHYCCKUEC, METO/AbL I/ICCJ'Ie)IOBaHI/Iﬁ u
paboTaTh Ha COBPEMEHHOH 3KCIIEpUMEHTAIbHOI Hay4HO-
HCCIEA0BATENBCKOM, U3MEPUTEIBHO-aHATTMTUIECKON U TEXHOJIOTUYECKON
anmnaparype




Tumnosble TeopeTHYeCKNe BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. TloreHuuanpHOCTH 3nE€KTpHUecKoro mnois. Pabora mo mnepeMelieHuro 3apsjia B
aneKkTpudeckoM nose. I[lorennmanbHas SHeprus B3auMOIEHCTBUS AEKTPUUECKUX 3aps/I0B.

2. Cssa3p MEXIY NOTEHLUAIOM U HAIIPSHKEHHOCTBIO.

3. Ilpumenenue Teopembl l'aycca s pacdera SIIEKTPUUYCCKUX IOJICH, CO3IaHHBIX
TOYEYHBIM 3apsI0M, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(hepoil, HUTBHIO, LMJIUHIPOM,
LIapOM.

4. BpluMcieHHe NOTEHIMANA IO HAPSKEHHOCTHU 3JIEKTPUYECKOrO OIS,

5. DNeKTpUYECKUH MOMEHT JuIoiid. TOYeUHBIM AMUNONb. OJEKTPUYECKOE I0JIe
TOYEYHOT'O JMIIOJNS U €ro pacyeT Ha OCHOBE NMPUHIIMIIA CYNEPIO3ULUHU. DIEKTPHUECKOe M0JIe Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHUH, IEPIIEHAUKYIIPHOM K OCH JUIIOJSL.

6. DnexkTpuyecKkuil AMIONb B OJHOPOJHOM U HEOIHOPOIAHOM 3JIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHast 3HEPTUS JUIOIS.

7. YcnoBus A1 BEKTOpAa HANPSIYKEHHOCTH  JJIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUUECKOTO CMELIEHUS Ha TPAHULIE ABYX JUAJIEKTPUKOB.

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

9. KongeHncatopsl, BHIBl KOHJEHCATOPOB. OHEPrus 3apsOKEHHOTO IPOBOIHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTprudeckoro nois. O0beMHas INIOTHOCTh SHEPTUU.

10. Knaccuyeckue OmBITHI IO OOHAPY)KEHUIO U OOBSICHEHHIO MEXaHN3Ma BO3HUKHOBEHUS
JIEKTPUUYECKOTO TOKA. YCIOBHUS BO3HUKHOBEHHUS D3JIEKTPUYECKOTO TOKA. XapaKTepUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

11. Pa3perBienHsble iekTpuueckue nenu. [Ipasuna Kupxroda.

12. Kgasucramumonapueie TOKH. IIpomecchl yCTaHOBIEHHUS TOKa TpH 3apsie, paspsie
KOHJIeHCATopa.

13. Tpumenenue 3akona buo-Caapa-Jlamnaca st pacdera MarHUTHOTO TIOJISI IPSIMOTO
IPOBOJIHUKA C TOKOM, KPYTrOBOT'O IIPOBOJAHUKA C TOKOM.

14. ]JleficTBMe MarHUTHOTO Ha ABYOKyIuiics 3apsy. Cwia Jlopenna. Dddexr Xomna.

15. IlpumeHeHHe 3aKkoHa MOJHOrO TOKa JUId pacuyéTa MarHUTHOTO MOJsI COJIEHOM[A,
TOPOUJATIBbHOMN KaTYIIKH.

16. PabGora no nepeMernieHnIo NpOBOAHNKA U KOHTYpa ¢ TOKOM B MarHUTHOM TIOJIE.

17. V3meHenue cCwibl TOKAa TIPU Pa3MBIKAHUW/3aMBIKAHUM IIEMH, COJEpIKalen
WHIYKTUBHOCTD.

18. VYcnoBus A BEKTOPOB WHAYKIIUHM U HAMPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIByX MAarHETHKOB.

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

20. /luBepreHuuss W poTOp BEKTOpa MHIYKIMM MarHuTHoro mojis. Buxpesoe
AIIEKTPUYECKOE T0JIE, 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 Crnoco0eH npuMeHsATh GyHIaMeHTalIbHbIE 3HaHUsI, TOJIy4eHHbIE B 00J1aCTH

(u3MKO-MaTEMaTHUECKUX U (MJIM) ECTECTBEHHBIX HAayK, U MCIIOIb30BaTh UX
B IPO()ECCHOHATIBHOM IEATEILHOCTH, B TOM YHCJIE B chepe
NE€JArornyecKou JesTENIbHOCTH




Tumnosble TeopeTHYeCKNe BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. PacnpocTtpanenue BoiaH B ynpyroi cpene. [IpomonbHBIE W TONEPEYHBIE BOJIHBI.
YpaBHEHHE IUIOCKOM W cdepudeckoid rapMoHndYeckux BoiH. das3oBas ckopocTb. BomHoBOe
ypaBHeHue. DHeprus BosHbl. [IpuHumn cynepno3unuu BosiH. CTosiure BOJIHBL.

2. BomnHoBoe ypaBHeHHME Ui AIEKTPOMArHUTHOW BOJMHBL. OCHOBHBIE CBOWCTBa
JJIEKTPOMAarHUTHBIX ~ BOJIH. OJHEPrus  AJIEKTPOMarHUTHBIX BOJH. Bekrop IloiiHTuHra.
NHTEHCUBHOCTD BOJIH.

3. Bpemennas ¥ TpPOCTpPaHCTBEHHAss KOTE€PeHTHOCTH. CTeneHb KOrepeHTHOCTH.
Nutepdepennms nyx BonH. Untepdepenus ceera. Llupuna nuarepdepeHIIMOHHOM MOIOCH.

4, Judpakmus ceera. [Tpuniun [oiirenca-dpenHens.

5. [EcrecrBennslii u mossipu3oBaHHbIN CBeT. 3akoH Mantoca. CrerneHb Moysipu3alin
CBETA.

6. Tlomspuszauus npu OTpaKEeHUHU M MperoMiIeHnu. 3akoH bprocrepa.

7. PacmpocTpaHeHue cBeTa B MOMIOIIAIOIINX cpenax. 3akoH byrepa. lucnepcus cserta.
HopmanbHast 1 aHoManbpHas AUCIIEPCHSL.

8. TemnoBoe wu3Iyd4eHHE M €ro XapaKTePUCTHKU. 3aKOHBI TEIJIOBOTO H3JIyYEHHUS.
I'unoresa [1nanka. @OTOHBL.

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Ha nmytu cBeToBOM BOJIHBI, MAYLIEHM B BO3AYXE, NOCTABWIM CTEKISHHYIO ILIACTUHKY
(mokazarens MpejoMIIeHHs cTekiaa paBeH 1,5) tommmuHoi 1 mm. Ha ckonbko u3MeHUTCS
ONTUYECKas JAJIMHA ITyTH, €CIIM BOJIHA MTaJaeT Ha IJIaCTUHKY HopMaiibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro ceera (ot 0,76 mo 0,38 Mxm), KOTOpble OYyayT
MaKCHUMaJIbHO YCHJIEHBI IPU ONTUYECKOH Pa3sHOCTH X042 MHTep(epHpyIOLMX BOJIH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiaue d mexxny aByms wensivmu B onbite FOHra paBao 1mm, paccrosinue | ot memnei
10 3kpana 3 M. OnpenenuTs UIMHY BOJTHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMATHYECKOTO
cBeTa, eciy muprHa b nHTephepeHIIMOHHBIX TOJIOC Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbutbHyto meHky (N = 1,3), Haxonguyrocss B BO3AyXe, MaJaeT HOPMalbHO MYyYOK
ayueii 6enoro cera. [Ipu kakoil HauMeHbIneH TosnHe d MICHKH OTPaKEHHBI CBET C JTHHOI
BoutHBI A = 0,55 MKM oOKakeTcs MaKCHMalbHO YCHWJICHHBIM B pe3yJibTare HHTEPPEpeHIIUU?
OtBet: 0,1 MKM.
S. Paccrostnue Arp 1 Mexny BTOPBIM U IEPBBIM TEMHBIM KosibllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO | MM. Ompenenutb paccrositHue Arjgg MEXAY JIECATBIM M JEBATHIM KOJIBLIAMHU.
OTtBer: 0,39 mm.
6. Ha mens mupunoit ¢=0,05 MM mamaer HOpMaabHO MOHOXpoMmartHueckuii cetr (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ Mexay IepBOHAaYaJbHBIM HANIPaBJICHUEM ITydKa CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO JUPPAKIMOHHYIO nojocy. Otser: 2,75°.
7. CKOJIbKO IITPUXOB Ha KAl MWIIUMETP COACPNKUT MUpPaKIUOHHAs peulieTka, eciiu
npu HaOMIOJEHUHM B MOHOXpomaTHueckoM cBere (A=0,06MKM) MaKCUMyM MSTOrO MOpsAKa
oTKJIOHEH Ha yroa ¢=18°? Orser: 100.
8. Hudpakuuonnas pemerka coxepkut N =200 mrpuxoB Ha IMMm. Ha pemerky mangaer
HOpMaJIbHO MOHOXpoMaTHueckuii ceet (A = 0,6MKkM). MakcuMyM Kakoro HauOOJbIIEro MOpsIKa
naet ota pemerka? Oret: 8.
9. CKOJIBKO IITPUXOB Ha KKIBIH MUIIUMETP COACPKHUT NU(PPAKIMOHHAS peIIeTKa, eCliu
IpU HaOJIOJICHUH B MOHOXpomaTtudeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpeThero MopsIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.
10. [Ty4oK ecTecTBEHHOrO CBETa, UAYIIHMIA B BOJE, OTPaKaeTcsi OT TpaHu ainmasa (n = 2,42),
norpyxeHHoro B Boxy (n = 1,33). IIpu kakom yriie mageHus o (B rpajgycax) OTpaKeHHBIH CBET
MOJIHOCTBIO NoJsipu3oBan? OTBeT: 61,2°.



11. VYron bprocrepa ogp IpH NMaJeHAN CBETA U3 BO3JyXa Ha KPUCTAUI KAMEHHOW COJIM paBEeH
57°. Onpenenutb CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.

12. IlpenenbHblid yroi o MOJHOTO OTPAXKEHUS IydKa CBETa Ha TPAHUIE >KUIKOCTU C
BO3yXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mnsd mageHus Tyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45",

13. VYron Mexay TJIaBHBIMH IUIOCKOCTSIMHU TOJIsIpU3aTOopa M aHaiu3aTopa cocrasiser 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HUX CBETa, €CIH Yrojdl MEXIy
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonsgpuzauuu P yactuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pas
OTJIMYACTCd MaKCHUMallbHAasi MHTEHCHBHOCTH CBETa IPOIYCKAEMOTO Yepe3 aHalIMu3aTtop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TEMIEpaTypy, NPy KOTOPOH 3HEepreTHdeckas CBETUMOCTh Ry abCoMmOTHO YepHOTro
Tesa paBHa 10 kBr/v%. Orer: 648 K.

16. [Totok sHepruM, W3IIy4aeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Tieud, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meuu, €Ciu IUIOIab OKOIIIKA COCTABIAET 6 oM?. Oteer: 1000 K.

17. Bo ckoinbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy a0COIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CReTUMOCTh B3pociia B 16 pa3. Orser: 2.

18. Ha kakyro UIMHY BOJHBI MPUXOAUTCS MAKCUMYM CIEKTPATIbHOM IUIOTHOCTH SHEPreTHYECKOn
CBETUMOCTH a0COJTFOTHO YEPHOTO Teja IPH TeMIIeparype 0°C. Oter: 10,6 MKM.

19. Onpenenuth ATUHY BOJHBI cBeTa, obOmywaromero ¢ortokaroq ¢ paboToOi BbIXOAA

A =215B, eciiu MakcUMalIbHasE KMHETHYECKash SHEPTUsl (POTOAIEKTPOHOB Tmax = 1 3B. OTBert:
400 aMm.

20.  Ha moBepxHocTh (hoToKaToAa magaeT MoHoxpomarmyeckuii cser (A = 310 am). UToOHBI
MPEKPATUTh OMHUCCHIO  JJIEKTPOHOB, HYXHO TPWIOKUTH  3aJCPKUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBeTt: 2,3 3B.

Kon Pe3ynbTaThl 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIEeTeHI[UH Conep:xaHue KOMIeTEeHIUI
OIIK-5 Crnioco0eH y4acTBOBaTh B IIPOBEACHUHU (PYyHIAMEHTAIBHBIX U MPUKIIAIHbBIX

UCCIIEIOBAaHUM U pa3pabOTOK, CAMOCTOSITEIbHO OCBaUBaTh HOBBIE
TCOPECTUUCCKHUE, B TOM YUCIIC MATEMATHYCCKUEC, METO/IbL I/ICCJ'IGI[OBaHI/Iﬁ u
paboTaTh Ha COBPEMEHHOM 3KCIIEpUMEHTAIbHON HAYy4YHO-
HCCIIEA0BATENBCKOM, U3MEPUTEIBHO-aHAIMTUIECKON U TEXHOJIOTUYECKON
anmnaparype

Tunossblie TeopeTHYECKHE BONPOCHI K IK3aMEHY 110 IHCHHUILIHHE

1. Croocob6bl HaOmiomeHuss MHTEpepeHIHu cBera. JIByxiydeBas HWHTephEpeHIHs.
WUntepdepeniuss B TOHKUX IJIeHKaX. [lomockl paBHOrOo HakJIOHA M PaBHOM  TOJIIUHBI
WutepdepomeTpsl.

2. Meton 30 ODpenens. Judpaxuuss DpeHens Ha KpPYIJIOM OTBEPCTHH. 30HHAS
IUIACTUHKA.

3. Mudpakuus @paynrodepa Ha e 1 MHOTUX IIeisX. Judpakunonnas penerka.

4. Jludppakuus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pa3peniaromas cnocoOHOCTh ONTHYECKUX MTPHUOOPOB.

5. DKClIepHMEHTAlbHOE TOATBEpPKJEHHE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHHM
dororpdext: a3pdpext KomnroHa.



4.3. IlpoMe:kyTOUYHAs aTTecTanus B (popMe 3K3amMeHa (4 cemecTp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 Crniocoben npuMeHaTh (pyHIaMEeHTaIbHbIEC 3HAHHS, IOJTYYEHHBIEC B 00JIACTH

(U3HKO-MaTEMATHUECKUX U (MJIM) €CTECTBEHHBIX HAYK, M HCIIOJIB30BATh UX
B IpoeccnoHaNbHOI 1eSTENbHOCTH, B TOM YHUCIIE B cdepe
MeJaroru4ecKoi JAesITeIbHOCTU

TunoBble TECOPETUYECCKHUE BONIPOCHI K 9K3aMEHY 110 JUCHUILJIMHE

1.  KopmyckynsspHO-BOJHOBOM JyaJiu3M CBeTa W Marepud. lwumore3a ne bpoits.
Hexotopsle cBolicTBa BoaH ae bpons.
2. BomHoBbIe cBoiicTBa MHKpoyacTull. JMdpakius dIEKTPOHOB. [Tpunimn

HeonpeneneHHocTH [ eitzenbepra.

3. BonnoBas gynkuusa u ee ¢uznueckuit cmbicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyneprno3uiys COCTOSIHII B KBAHTOBOW MEXaHHKE.

4. Yactuna B OJHOMEPHOW TMPSAMOYTOJIBHON TMOTEHLUAIbHOW sIME C OECKOHEYHO
BBICOKMMU CTeHKamH. [IpoxokjaeHue 4YacTuilbl CKBO3b MOTEHUIHAIBHBIN Oapbep. JIMHEWHBIN
rapMOHUYECKUI OCLUILIATOP.

5. Arom Pesepdopna-bopa. DHeprernyeckue ypoBHH. ATOM BOJOpOJa B KBaHTOBOU
MEXaHHKE.

6. KganroBele umcna snekrpoHa B arome. CnuH anmekrtpoHa. CIUH MHKpPOYACTHIL.
®epmuonbl. bozonsl. Ilpunmun Ilaynu. Pacnpenenenue 531€KTPOHOB IO SHEPrETUYECKUM
YpOBHsIM B aromax. [lepuonnueckas cucrema 3J1€MEHTOB.

7. IlomstTme o0 KBaHTOBBIX cTarucTUKax boze-OiHmreiina u  ®Depmu-upaka.
BbIpOKI€HHBIN 3JIEKTPOHHBIN a3 B MeTaJUIaX.

8.  Pasmep, cocraB u 3apsan aromHoro siapa. Jledekt macchl U sHEprus cBs3u aapa. CnuH
A]lpa ¥ €r0 MAarHATHBIA MOMEHT. SnepHble cuibl. Monenu siapa.

9. OO6mue cBoiicTBa 3MeMeHTapHbIX 4YacTull. Kmaccudukanus sneMeHTapHBIX YacTHII.
Yactuupl u aHTtuyactuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, CJla00€ U TPaBUTALMOHHOE
B3aMMOJECHCTBUS.

TumnoBble 3242494 M0 AUCIUILIHHE
1. Yactuma HaXoauTCad B MOTEHUUAIBHOM sluKe. HailTh OTHOILIEHHE Pa3HOCTU COCEIHUX
SHEpreTudeckux ypoBHen AEn+1n K sHeprun E, yactuisl B cirydae N = 5. Oreer: 0,44.
2. Yacruma HaxXoauTcd B NOTEHUUAIBHOM sluKe. HallTh OTHOILIEHWE Pa3HOCTH COCEIHMX
SHEepPreTHUecKux ypoBHeU AEn1 n K sHeprun £, yacTuilsl B crydae n — . OrBert: 0.
3. Onpenenuth XOJUIOBCKYIO Pa3HOCTh TOTEHIIMAJIOB MEXKAY TpaHsIMHU KPEMHHUEBOTO
obpasma mmpuHO# | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHWTHOE TMOJE C HHIYKIHEH
B = 0,3 Tu1, ipi MpOIyCKaHHMH TOKA IIOTHOCTBIO j = 2 A/M. TloctosiHuas Xomra Ry = 0,1 mY/Ko.
OTtBer: 1,2 MB.

4. Onpenenuth MOCTOSHHYIO XOJIa METaJUIMYeCKOTo oO0pas3lia, €ciau KOHIICHTpaIus
HocuTeneu 3apsiaa n =4,1- 10° M3, OrBer: 0,015 MK

S. Kakas gacte (B %) Ha4aJbHOTO KOJMYECTBA aTOMOB PAJMOAKTHBHOTO AKTHUHUS SN
ocra”ercs uepe3 5 cyr? Ilepuoxn nomypacnaga 10 cyrok. OrBer: 71 %.

6. [TocTostHHas pacmaga A pyowaus *Rb paBHa 7,7-10% ¢t OnpenenuTs €ro nepuoj
nonypacnanaa Ty, B Munytax. OrBer: 15 MuH.

7. 3a OMH TOA HAYaJbHOE KOJHMYECTBO PATMOAKTUBHOTO H30TOMA YMEHBITWIOCH B TPH

pa3a. Bo ckoibpko pa3 0OHO yMeHbIIUTCS 3a J1Ba roaa? Oreert: 9.
8. 3a Bpems t = 8 cyrt pacmanock k = 0,75 HavanpbHOTO KOJWYECTBA SJIEP PAAHMOAKTHBHOTO




n3zorona. Onpenenuts nepuo nomypacnaaa T1. OTBer: 4 aHs.

6] ; 9 4
9. Slpepuas peakuus umeer sux ol +?—> Be+"He  Oppenenurs maccosoe umcio
HEJIOCTAIOLIEro daeMenTa. OTBeT: 7.

12 2 11
10. SlnepHast peakus HMMEET BHI C+"H->7+"B OnpenenuTh MacCcoOBOE YHCIIO
HenocTarolero dieMedra. Orser: 3.

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIeTeHIUH Conep:xaHue KOMIeTeHIUI
OIIK-5 CriocobeH y4acTBOBaTh B IPOBEACHUH (PYHIAMEHTAIBHBIX U MPUKIIAHBIX

UCCIIeJOBaHUH U pa3paboTOK, CAMOCTOSITEIHO OCBAaBATh HOBBIE
TCOPCTUUCCKHUC, B TOM YUCIIC MATCMATHYCCKUC, METO/AbL I/ICCJIGI[OBaHI/Iﬁ u
paboTaTh Ha COBPEMEHHOM IKCIIEPUMEHTAIBHON HayYHO-
HCCIIEA0BATENBCKOM, U3MEPUTENBHO-aHAIMTUYECKON U TEXHOJIOTUYECKON
anmnaparype

TunoBbie TECOPETUYECCKHUE BONIPOCHI K 9K3aMEHY 10 TUCHHUIIIMHE

1. KsanroBble ypaBHeHHs JIBWkeHHUs (oOmee ypaBHeHue lllpenunrepa, ypaBHeHuE
[penunrepa aas CTallMOHAPHBIX COCTOSHUM).

2.  DHepreTuyeckue 30HbI B KpUCTAJUIaX B MPHOIMKEHMM CWIBHOW CBsA3M. MeTasl,
IIOJIYIIPOBOJHUKH U IUDJIEKTPUKH 110 30HHON TEOPUHU.

3. CoOcTBeHHas: U MPUMECHAsl IPOBOAUMOCTD MOJIYITPOBOJHHUKOB.

4. @OTONPOBOAMMOCTH IOJIYIIPOBOIHHUKOB.

5.  KoHTakT AByX METa/uIOB MO 30HHOW Teopuu. TepMmoaneKkTpuueckue sIBICHUS U UX
IIPUMEHEHUE.

6.  BrlnpsmieHue NepeMEHHOro TOKa Ha KOHTAKTe METaJI-TIOIyIIPOBOIHHUK.

7. KOHTAaKT 3JIEKTPOHHOTO ¥ IIPOYHOTO MOJYTIPOBOAHUKOB. TpaH3UCTOPBI.

8.  3akoHoMepHOCTH 0- U B-pacnanoB. HeHTpuHoO. y-U3TydeHne 1 ero CBOMCTBA.

9. SnmepHple peaknmu. ODHEpreTHYeckas cxeMa sepHbIX — peakuuil.  [lytm
UCIIOJIb30BAHUSA SAEPHOU DHEPTHH.

Onepatop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH /1IEKTPOHHOW NMOAMUCHIO

3aBeaytowmin kadeapornt Oudd

COIrNNACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 24.06.25 08:19 (MSK) Mpocras noanuck




