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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
00pa3oBaTebHON MTPOTPaMMBI.

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

OcHoBHas 3a1a4a — OOECHEUYUTHh OLEHKY YPOBHS C(OPMHPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

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

dopMa MpOBEAECHMS 5SK3aMEHAa — YCTHBIM OTBET [0 TEOPETUYECKUM BOIPOCAM,
c(OpPMYITMPOBAHHBIM C YYETOM COJECpPXKAaHUS YYeOHON AUCHUILUIMHBI U PEUICHUE MPAKTUYECKUX
3amay. dopma mnpoBeAeHUsT 3ayeTa — MHCbMEHHBI ONpPOC MO TEOPETUYECKHM BOIpOCaM U
peneHne NpakTUYECKUX 3a1a4.

2 OITMUCAHUE NMMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHWSA KOMIIETEHIIUIA

CdopmHupoBaHHOCTh Ka)KJ0M KOMITEHUUHU (WIK €€ 4acTH) B paMKaX OCBOCHHUS JIaHHOU
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MPOBEACHHs 9k3aMeHa B popMme OaabHOM OTMETKH:

«OTIANYHO» 3aCITy)KUBACT CTYACHT, OOHAPYKUBIINI BCECTOPOHHEE, CUCTEMAaTHIECKOE U
r1yO0oKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHSATH 3aJaHMS,
MPEAYCMOTPEHHBIE TPOrPAMMOI, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BBICTaBISAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUM AUCIUIUIMHBI B UX 3HAYCHUU IS
npuobperaemMoii mpodeccuu, MNPOSIBUBIIUM TBOPUYECKHE CITIOCOOHOCTH B TOHUMAaHHHU, U3J10KEHUU
Y UCTOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI'0 MaTepuaa;

«Xopomo» 3acily)XUBaeT CTYACHT, OOHApyXHBLIMH TOJHOE 3HaHHE Yy4eOHO-
IPOrpaMMHOT0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOorpaMMe 3aJaHus,
YCBOMBILIUN OCHOBHYIO JUTEPATYPY, PEKOMEHJOBAaHHYIO B mporpamme. Kak mpaBuiio, oleHKa
«XOpOILI0» BBICTABISAETCS CTYACHTaM, IOKa3aBIIMM CHUCTEMATHYECKUH XapakTep 3HAHUU IO
TUCITUIIIMHE U CIIOCOOHBIM K HX CaMOCTOSITENIFHOMY IOTMOJHEHHIO W OOHOBJICHHIO B XOJI€
JanbHene yueOHoi paboThl U IpohecCHOHATBHON AESITENTbHOCTH;

«Y10BJIETBOPHUTEJIBHO» 3aCITyKUBAET CTYJIEHT, OOHAPYXUBIIMK 3HAHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM IS JajbHeWIel y4eObl u
npencTosimiell  paboThl TO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMOJHEHUEM 3aJlaHUM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOu, PEKOMEHIOBAHHOMU
nporpammoil. Kak mpaBuio, OIEHKAa «yJOBJIETBOPHUTEIBHO» BBICTABISIETCS CTYIEHTaM,
JOTYCTUBIIMM MOTPEIIHOCTH B OTBETE€ HAa HK3aMEHE U IPHU BBINOJIHEHUU 3K3aMEHAI[MOHHBIX
3a/laHuii, HO OOJIAJAOIIMM HEOOXOAMMBIMU 3HAHUSMU JUISL UX YCTPAHEHHS O]l PYKOBOJCTBOM
IIPEeno/1aBaTels;

«HeynoB/1IeTBOPUTEJIBHO» BBICTABISETCS CTYJIEHTY, OOHAapyKUBIIEMYy TMpoOensl B
3HAHUAX OCHOBHOIO Y4eOHO-IPOrpaMMHOI0 MaTepuaia, IOMYCTHUBIIEMY NpPUHIMIINAAIbHbIC
OIMMOKKA B BBIMOJIHEHUU MPEIyCMOTPEHHBIX MporpaMMmoi 3amaHuii. Kak mpaBuio, oIeHKa
«HEYAOBJIETBOPUTEIILHO» CTAaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNHUTh K MPO(ECCHOHATBHONW AEATeIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJHUTEIbHBIX
3aHSATHI MO COOTBETCTBYIOIIECH TUCIUTIIINHE.

ChopmupoBaHHOCTH KaKI0M KOMITEHIMU (WK €€ 4acTH) B paMKaX OCBOCHHUS JaHHOM
JTUCIIUIUIMHBL OIIEHUBAETCS B Ipoliecce MPOBEACHUs 3auera B (opMe OLIEHKH «3aYyTeHO» WU
«He3auteHo».



Onenka  «3a4TEHO» BBICTABJISIETCSI  CTYAEHTY,  KOTOPBIM  INPOYHO  YCBOMII
IPEIYyCMOTPEHHBIA MPOrpaMMHBIN MaTepHual; MPaBUIbHO, apryMEHTHPOBAHO OTBETHJI Ha BCe
BOMIPOCHI, C TPHUBEIECHUEM IMPHUMEPOB; TOKa3al TIIIyOOKHE CHCTEMAaTU3UPOBAHHBIC 3HAHMS,
BJaJieeT NMPUEMAaMHU PACCYKIEHHUSA U COIOCTAaBJIAET MaTepuall U3 Pa3HbIX UCTOYHHUKOB: TEOPHUIO
CBSI3BIBACT C MPAKTUKOM, IPYTMMHU TEMaMHM JaHHOTO Kypca, IPYTHX M3ydaeMbIX MPEIMETOB; 0e3
OLIMOOK BBIITOJHIII IPAKTUYECKOE 3aJaHHE.

Onenka «He 3a4TeHO» BBICTABISAETCS CTYAEHTY, KOTOpbli He crpaBuwicst ¢ 50%
BOIPOCOB M 3aJaHMi, B OTBETaX Ha JPyrue BOIPOCH! JOMYCTHJ CyIlecTBeHHble omuOku. He
MOJKET OTBETUTH Ha JONOJHUTEIBHBIE BOIIPOCHL, MPEJIOKEHHbIE ITpenoaBareneM. LlenoctHoro
IPEJCTaBICHNUS O B3aMMOCBS35X, KOMIIOHEHTaX, 3Tanax Pa3BUTUS KYyJIbTYPbl Y CTYAEHTa HET.
OneHuBaeTcsl KaueCTBO YCTHOM M NMHMCbMEHHOM peuH, Kak U MPU BBICTABICHUM I10JIOKUTEIBHON
OLIEHKH.

OneHka «Hey/A0BJIETBOPUTEJIBbHO» WIN «He 3aYTeHO0» BBICTABJISETCS TakKe B Ciydae,
€CIIM CTYJIEHT HE BBINOJIHWI W/WIM HE 3alUTWI JabopaTopHble pabOThl, MPEayCMOTPEHHbIE
rpaduKkoM B JTAHHOM CEMECTpe, U HE BIIAZeeT MPUOOPETAEMBIMH B IPOLECCE MPAKTHUYECKUX
3aHATUM HaBBIKAMU pelleHus (U3NYECKUX 3a/1a4 [10 TeMaM TeKYIIEro 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 du3nyeckrue OCHOBBI KJIACCUYECKOI MEXaHUKU
1.1 | BeeacHue OIIK-3 SK3aMel
OIIK-4
1.2 | Kunemaruka mocTynaTeabHOTO OIIK-3 DK3aMeH
Y BPAILIATEJIbHOTO JBHKEHUS OIIK-4
1.3 | JluHamMuKa MOCTYNaTeIbHOTO U OIIK-3 DK3aMeH
BpAILATEJILHOTO JBHKECHUS OIIK-4
1.4 | 3akoHBI COXpaHEHUS OIIK-3 DK3aMeH
OIIK-4
1.5 | OcHOBBI cienMaIBLHON TEOPUHU OIIK-3 OK3aMeH
OTHOCHTEJIBHOCTH OIlK-4
1.6 | Mexanuueckue kojaeOaHus OIIK-3 DK3aMeH
OIIK-4
2 OCHOBBI MOJICKYJISIPHOM (PU3MKH U TEPMOJUHAMUKHU
2.1 | OcHOBBI MOJIEKYJIIPHON (PU3UKH OIIK-3 DK3aMeH
OIIK-4
2.2 | OCHOBBI TEPMOJIMHAMHUKHI OIIK-3 DK3aMeH
OIIK-4
3 DIEKTPUYECTBO
3.1 | DnexrpocraTuka OIIK-3 OK3aMeH
OIIK-4
3.2 | [IpOBOTHUKY U JUAIECKTPUKHU B OIIK-3 DK3aMeH
AJIEKTPUYECKOM I10JIE OIlK-4
3.3 | TTocTOSIHHBIH IeKTPHYSCKUAN OIlK-3 DK3aMeH
TOK OIlK-4
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-3 OK3aMeH
OIIK-4




4.2 | MargauTHoe 1oJjie B BEIECTBE OIIK-3 DK3aMeH
OIlK-4
4.3 | DnekTpoMarHuTHas WHIYKITUS OIIK-3 DK3aMeH
OIlK-4
4.4 | DneKTpoMarHuTHBIE KoJIeOaHuUs OIIK-3 DK3aMeH
OIlK-4
5 Bonnsl u ontuka
5.1 | Boxnsl OIIK-3 3ayer
OIlK-4
5.2 | Onruka OIIK-3 3ayer
OIlK-4
6 KBanToBas pusnka
6.1 | KBanToBas ontuka OIIK-3 3ayer
OIlK-4
6.2 | KBanTOoBas MexaHHKa OIIK-3 3ager
OIIK-4
7 AToMHas U siepHas pu3MKa
7.1 | ®usuka atoma OIIK-3 3auer
OIlK-4
7.2 | DneMeHThl PU3UKHU TBEPIOTO OIIK-3 3auer
Tena OIIK-4
7.3 | Snepnas ¢puzuka OIIK-3 3auer
OIlK-4

4 TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA U UHBIE MATEPUAJIbBI

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

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
KOMIIETEHIIUH CoaepixaHue KoMIeTeH UM
OIIK-3 CrniocobeH 1cnoib30BaTh MaTEMAaTHUYECKHUE METO/1bI, HEOOXOAUMBIE TS
perenus 3a1a4 IpoeCCHOHAIBHON 1EATEIIbHOCTH

Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMEeHY 110 IMCHHUILIHHE

1. Marepuansnas touka. Cucrema otcuera. I[lyts. Ilepememenne. CxopocTs u
YCKOpEHHE MaTepUAIBHON TOUKH, UX IIPOCKIUU HA KOOPAUHATHBIE OCH.

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

3. I'panunpsl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBelii 3akoH HproToHa.
Cwia, macca u uMmiynsc. Bropoil 3akoH HbrOTOHa Kak ypaBHEHWE NIBMKEHHs. TpeTHil 3aKOH
HerotoHa.

4. 3akxoH BceMupHOTo TsAroTeHUs. Cumia TsDKECTH M Bec Tena. Ympyrue cuiibl. CHITbI
TpPEHUs.

5. KoncepBaruBHble u AuccunatuBHble cuibl. [loTeHnuanbHas »Heprus. Bumbl
NOTeHIMaNbHOW dHepruu. [lonHas MexaHudeckas YHEPrus.

6. BHyTpeHHHWe W BHEIIHWE CHIIBL. 3aMKHYTasi CHCTeMa. 3aKOH COXPAaHEHHs TTOJHOM
MeXaHN4eCKOM IHeprun. CBsI3b 3aKOHOB COXPAHEHUs CO CBOMCTBAMM ITPOCTPAHCTBA U BPEMEHH.

7. 3aKoH COXpaHEHHUS UMITYJbCA.

8. MOMEeHT CHJIbl, MOMEHT UMITYJIbCa. 3aKOH COXPAHEHHUs] MOMEHTA UMITYIbCA.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIIbHOTO JABHKCHUS.



10. MomeHT uHepIuy, ero cBoiicTBa. Teopema IllTeitHepa.

11. Ipuamun otHocutenbHOoCcTH [ammnes. IlpeoOpazoBanue [amunes. Kmaccuueckas
TeopeMa CII0KEeHUs ckopocTeill. THBapHaHTHOCTH 3ak0oHOB HbIOTOHA B MHEpLMAIBHBIX CHCTEMaX
oTcyera.

12. Tlocrynarsl OuinmreiiHa. [IpeoOpaszoBanus Jlopenna. OTHOCHTENBHOCTh MOHSATHS
OTHOBpeMEHHOCTH. OTHOCHUTENBHOCTh [UIMH W MPOMEKYTKOB BpeMeHH. MHTepBan Mexay
COOBITUSIMH.

13. PensTUBUCTCKUN 3aKOH MpeoOpa3oBaHUsI CKOPOCTH. PeNSTUBUCTCKUNA HMITYIIBC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKUE BBIPDAKEHUS JIs KUHETHUYECKOM U
MOJIHOM SHEpruu. B3auMoCBsI3b Macchl U IHEPTHH.

14. TlonsTue O HeWHEpUHUANbHBIX cucTeMax otcyeta. Cunel uHepuuu. [IpuHIUT
SKBUBAJIEHTHOCTH DUHILTEHHA.

15. quddepennnansHoe ypaBHEHHE CBOOOJHBIX TapMOHUYECKUX KOJIEOAHWH H ero
peleHue.

16. VYpaBHeHme 3aTyxarommx KojiebaHuii u ero pemieHue. [lapaMeTpbl 3aTyxaromux
KOJIeOaHUH.

17. VYpaBHeHUE BBIHYKICHHBIX KOJIEOAHUI U €ro peuieHue. SIBieHue pe3oHaHca.

18. Craructuueckuit u TePMOAUHAMUYECKUIA METObI UCCIIEZIOBAHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSL U IPOLECCHI, UX U300paKeHUE Ha
TEPMOIMHAMUYECKUX TUarpaMMax COCTOSHUSI.

19. Wpeanbublii ra3. [laBneHwe wuaeanbHOTO Tras3a. BBIBOI OCHOBHOTO ypaBHEHHS
MoJeKysipHO-KuHeTnaeckoit reopun (MKT) uneansHoro rasa.

20. Cpenmusis KHHETHYECKAas DSHEPIrHsl MOJICKYJ UACAIBLHOTO Tra3a. MOJIeKYIsIpHO-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio cremeHeld cBOOOABI MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O paclpeieIeHUs] JHEPTUH 110 CTENCHSIM CBOOOIBI MOJICKYI.

21. OcHOBHOE YpaBHEHHME COCTOSHUSI HaealbHOro rasza (ypaBHenue KuameiipoHa-
Menneneesa). M3omporecchl.

22. 3axkoH MakcBena Ui pacipeeieHuss MOJIEKyI UACalbHOTO Tra3a Mo CKOPOCTIM U
SHEprusiM. XapakTepHbIE CKOPOCTH JABHKEHUSI MOJIEKY U€aIbHOIO Ta3a.

23. Tlpunnun neranbHOTO paBHOBecus. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUIsL pacpeiesIeHUs] YacTULl BO BHEIIHEM OTEHIIUAIIBHOM I10JIE.

24. Pabota mpu H3MEHEHHMH O0beMa, KOIUYECTBO TEIUIOTHI, BHYTPEHHSISI JHEPIHs
ujeanpbHoro rasa. Ileppoe Hauano TepMOIMHAMHKH, €T0 IPUMEHEHHE K M3ompoleccaM. Bropoe
Hayajio TePMOJNHAMHUKHU.

Kon Pe3yabTaThl 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMbl
KOMIIeTeHIIUH Conep:xanue KOMIeTeHIUI
OIIK-4 CrniocobeH aHaM3upoBaTh (PU3UUECKYIO CYITHOCTD SIBJICHUH U MPOIECCOB,

JIeKAIIUX B OCHOBE (DYHKIIMOHUPOBAHUSI MUKPOIJIEKTPOHHON TEXHUKH,
MPUMEHSTh OCHOBHbIE (PM3NYECKUE 3aKOHBI U MOJIENIN IS PEIIeHUs 3a1a4
poeCCUOHATIBHOMN 1eATEbHOCTH

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMeHY 10 IHCHUILINHE

1. Brluncnenue MPONACHHOTO MYyTH MPU HEPABHOMEPHOM ABMKCHUU MaTepHaIbHON
TOYKH.

2. llentp w™macc. VYpaBHeHWe [BIDKeHHS IieHTpa wMacc. CucremMa IIeHTpa Macc.
PeaxkTnBHOE OBMKEHHE.

3. KpuBonuHeiiHOe NBUKEHHE MaTEepUATbHOW TOYKH. TaHTeHIIMAaTbHOE M HOPMAIIbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPIMU CTEPKHS, IHIUHAPA, IIapa.

5. PabGota cuibl u MmomHOCTE. KMHETHYECKAs! SHEPTHS MMOCTYMATeILHOTO ABUKCHUSI.



6. Kunermueckas »SHeprusi TeNa, BPAIIAIOMIETOCS BOKPYT HEMOJABUKHOW  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. Anmabarusrii mpouecc, ypaBHenue [lyaccona.

13. TemmoemMKoCTh HIEATBHOTO Ta3a TMpU H30Ipoleccax. YpaBHeHue Maiiepa.
Kiaccuueckast MonekylsipHO-KMHETHYECKass TEOopus TEIUIOEMKOCTH HACAIIbHOIO raza MU ee
OTPaHUYEHHOCTD.

14. Kpyroso#i nporecc (uuki). TeruioBble ABUTarenu W xosioawibHble Maimuabl. KITJ]
ujeanbHoOu TeroBoit mammuHbl. [{ukn Kapho.

15. DHTponus uaeaspHOro ra3za npu oOpaTuMbIX U HEoOpaTUMBIX Ipoueccax. Teopema
Hepucra. Cratructuyeckoe TOIKOBaHKE SHTPONHH. TepMoarHAMHUKAa HEOOPATHUMBIX MPOLIECCOB.

TunoBble 331244 N0 AUCHUTIJIHHE
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 KOTOPBIil CKOPOCTh V TOUKH PABHA HYIIIO.
Otser: 80 m.
2. JIBIDKCHHE MATEepHAbHOI TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c%. OmpenenuTs YCKOpEHUE B MOMEHT BPEMEHHU, B KOTOPBIII CKOPOCTh V TOYKHU paBHA HYIIIO.
Orger: -0,10 m/c’.
3. JluHeiHast CKOpPOCTH Vi TOYEK Ha OKPYKHOCTH BpalllalOLIerocsl AWcKa paBHa 3 M/C.
Toukwu, pacnonoxxkennsie Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTH V=2 M/C.
Onpenenuts yriaoByr CKOpPOCTh BpalieHus aucka. Orser: 10 paa/c.

4. Juck Bpaimaercs 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 BpamaeTcsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

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

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

7. HailiTu MOMEHT MHepuuHM IIapa Maccod 5 Kr u paauycoM 10 cM OTHOCHTENIBHO OCH,
npoxosiIe uepes ero nentp macc. Orser: 0,02 Kr*M-.

8. Haiitu momeHT nHepuuu nucka mMaccou 0,5 xr u paamycoM 20 cM OTHOCUTEIBHO OCH
NEePIEeHINKYIISIPHOH K IIOCKOCTH JHCKa U Ipoxosaieit uepes ero nentp. Orser: 0,01 KM,

9. HaiiTu MOMEHT MHepLMU CTEp)KHS Maccod 5 Kr M AJuMHOW 1,2 M OTHOCHUTENBHO OCH
NEPNEHANKYISIPHON K CTEPKHIO U ITPOXOAsIIel uepes ero cepeauny. Orser: 0,6 Kr-M-.

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

11. Haiitu MomMeHT mHepuuu crepkHs mMaccod 1,5 Kr m JyIMHOM | M OTHOCHUTENBHO OCH
MEPIEHANKYIISIPHON K CTEPKHIO U ITPOXOoAsIIel yepes ero konen. Orser: 0,5 Kr-M°.

12. BepeBka paspeiBaeTcd npu IOJABEIIMBAHMU K Hel Tena Maccoll 36 kr. Temo kakoi
HanOoJIbIIIeH MacChl MOYKHO TIOJTHUMATh Ha TON BEPEBKE C YCKOPEHUEM 2 M/c?? Orser: 30 Kr.
13. Teno cockanb3bIBaET MO IMaJAKON MOBEPXHOCTH, cocTaBistomeld yroi 30° ¢ TOpu30HTOM.

. 2
Haiitn yckopenue tena. OTBer: 5 m/c”.



14. C xaxkoli MUHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO NMPUKUMATh TEJI0 Macco 2 Kr K
BEPTUKAIBHOW cTeHe, 4yToObl oHO He ymano? KoadduiumeHT TpeHHs MeXay 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,
cunras ee nocrossaaoi. Oteer: 0,25 H.
16. MaxoBuK B BHJE LWIMHIpAa Maccod 5 kr u pamuycomM 20 cm 3a 4 ¢ OT Hayana

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

17. Tonkuil oqHOPOAHBINA cTepkeHb IMHOW 50 cM 1 Maccoit 400 r BpamiaeTcsi ¢ yrjioBbIM
yckopeHuem 3 patz[/c2 OKOJIO OCH, NpPOXOIIIeH MEepPHeHIUKYISIPHO CTEPKHIO 4Yepe3 ero
cepenuny. Onpenenuts Bpamaomuii MomeHT. OTBer: 25 MH-Mm.

18. [Tyns nmerut co ckopocthio 800 M/c, Bpamasch OKOJIO MPOAOJIbHON ocu ¢ yactoToir 3000
00/c. IlpuHMMas TyIO 3a MWIMHIPUK AUAMETPOM 8 MM, ONPECIHUTh KaKyrO JOJIF0 KUHETHYECKOM
SHEPrHH TeJIa COCTABIIIET KUHEeTHYecKast sHeprus BparieHus. OrBet: 0,44 %.

19. [Ton neiicTBHEeM MOCTOSIHHOW CHJIBI BaroHETKa MpHOOpena cKopocTh 2 m/c. OnpenenuTtsb
paboty A cubl, eciau macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk 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 IUIMHIIPA, CKATUBIIErocsi 63 CKOMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. ODHOPOIHBIM IWIMHAP KaTUTCA 0€3 NPOCKAIb3bIBAaHUS 10 TOPU30HTAIBHOU

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

23. CHapsig Maccesl 50 Kr, JeTSmuid rOpu30HTAILHO co ckopocThio 800 M/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh muaTdopMmsl Mocie MOoNajaHus
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24. ITo ropu3oHTaIBHBIM penbcaM co cKOpocThbio 20 kM/u aBuxkeTcs miaTdopma maccsl 200
kr. Ha Hee BepTuKaibHO MagaeT kameHb Macchl 50 Kr u nBuxkeTcss BMecte ¢ ruargopmon. C
KaKOH CKOPOCTBIO IOCIIe 3TOro JABMKeTcs miaardopma? OrBer: 16 km/4.

25. [Tnardpopma B BHze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEpLHH
BOKPYI' BEPTHUKAJIBHOW OCH. BO CKONBKO pa3 yMEHBUIMTCS 4acTOTa BpAIlCHMs, €CIIM Ha Hee
TIOJIOXKUTH KOJIBIIO Maccoi 1 xr u pagmycom 10 cm? OtBer: 1,35.

26. Touka coBepiaeT rapMOHHUYECKHE KoJieOaHuUs 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(wt+@g), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOe yekopenue Toukn. Orser: 20 em/c’.

28. Haiftu mnepuon konebGaHuii (u3MYECKOro MasiTHHKA, MPEICTABIAIOIIEr0 CcoOon

OJIHOPOJHBIM cTepkeHb JnuHOW 60 cM, BpamamIuics BOKPYI TOPU30HTAIBHOM OCH,
npoxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon koneGaHuii (GU3HUECKOTO MASATHHKA, MPEICTABISAIONMIET0 COO0M
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpallaloLMiics BOKPYT TOPU30HTAIBHOM OCH, MPOXOIeit
yepe3 kpaii aucka. Orer: 1,33 c.

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

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

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

33. B Gamnone BMecTMOCThIO 25 11 HaxomuTcs Bogopon mpu temieparype 290 K. Ilocre

TOTO KakK 4YacTh BOJOPOJa M3PACXOAOBAJIM, NaBlieHHe B OawtoHe moHu3mwiock Ha 0,4 Mlla.
Ornpenenutb Maccy U3pacxoJ0BaHHOTO Bojgopoaa. Oreer: 8,3 1.



34. B OGamnone coxepxxutcs ra3 npu temmneparype 100 °C. [lo kakoii temneparypsl (B °C)
HY)KHO HarpeTh ras, 4ToObl €ro JaBJICHUE YBEIUYUIIOCH B JiBa paza? OrBer: 473 °C.

35. Kakoe xomm4ecTBO TEIIoThl moTpedyercs, 4roObl HarpeTh 1 mMonb a3zora Ha 300 K mpu
mocTossHHOM o0beme? OTBeT: 6,23 KK,

36. Ha cKoOmbKO HW3MEHWIACh BHYTPEHHSS OHHEPIUs BOASHOTO TIapa, €ClIM MpU €ro
M300apUYECKOM COKaTUH BHEIIIHUE CHJIBI cOBepIIvIK padoty paBHyio 10 k/[x? OrBet: 30 kK.
37. [Tpu KakOM aBJICHUU MPOUCXOIIIO N300apHOE paCIIMPEHUE a30Ta, €CIIM HA YBEIHMUYCHHE
ero oobema Ha 12 11 6b1JT0 3aTpadeHo KoaudecTBo TerioThl paBHoe 21 k/[x? OTBer: 500 klla.
38. Kakoe Komm4ecTBO TEIUIOTHI OBUIO 3aTPadeHO Ha HArpeB reflus MPU IMOCTOSTHHOM 00bheMe
V=20 n, ecnmu ero paBnenue Bo3pocio Ha 400 k[1a? OrBer: 12 k/xk.

39. Kakoe xonmdecTBO TEIIOTH MoTpedyercs, 4To0bl HarpeTs § Moib Bojgopoaa Ha 100 K
MIpY NMOCTOSAHHOM aaBieHuu? OrBer: 23,3 kx.

40. ITpn u3oxopHoMm HarpeBe | Momns renus Temieparypa yBenuuuBaercs B 3 pasza. Haittu
npuparienue >arponud. Oteet: 13,7 dx/K.

4.2. Ilpome:kyTouHas arrecranus B popme 3x3amMeHna (2 cemectp)

Kon Pe3ybTaThl 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-3 Crioco0O€H HCIIOJIB30BaTh MAaTEMaTUUCCKHE METOIbI, HEOOXOAUMBIC IS
penieHus 3a1a4 npodecCHOHATLHOMN JACSITSIIBHOCTH

TunosBble TeopeTnyecKre BOMPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. DOmnexrpuueckuil 3apsa U €ro cBoicTBa. 3aKOH COXpaHeHMs 3apsaja. BzaumonelicTeue
3apsa0B. 3akoH Kynona.

2. DIeKTpOCTaTUYECKOE TI0J€, BEKTOp HAaINpsDKeHHOCTH. llpuHImn cynepno3unuu
ANIEKTPUYECKHUX IOJIEH M €ro NPUMEHEHHUE JJIs pacyeTa IMoJisl, CO3JaHHOTO0 CUCTEMOM 3apsI0B.

3. Tlotox BekTOpa HAaNpPSDKEHHOCTH 3JeKTpuueckoro mnois. Teopema [aycca s
ANIEKTPUYECKOTO OISl B BaKyyMe.

4. Teopema o HIUPKYISILMHM BEKTOPA HANPSHKEHHOCTH 3JeKTpudeckoro noist. [Torenuan
MOJIs1 TOYEYHOT'O 3apsijia.

5. CBoOozaHble U CBsA3aHHBIE 3apsibl. Bekrop anekrpuyeckoro cMerieHus. Teopema
["aycca nist 2IeKTpUUECKOro Mo B JUJIEKTPUKE.

6. /[ludnexkTtpuku, nHOISApU3aLMs  AMIEKTPUKOB.  BekTop  MOJISPU30BAHHOCTH.
ONeKTpUYecKoe Iojie BHYTPU JUAJIEKTPUKOB. JluWaneKkTpuyeckass BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

7. PacnpeneneHue 3apsja B [POBOAHUKE.  DIIEKTpOCTaTWYecKas  MHAYKIUS.
OneKTpuyeckas EMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOJHHUKOB.

8. DnexrponBmkymas cuia. 3akoH OMa U CONPOTUBIICHHUE MPOBOAHUKOB. 3akoH Oma B
uHTerpaigbHoi u auddepenunansaoit Gopmax. 3akon Oma a1 HEOTHOPOAHOTO yYacTKa IIETIH.

9. Momnocts TOKa. 3akoH JDkoymsa-JleHna B WHTErpasbHOW WM IudQepeHInaIbHOR
dopmax.

10. BekTop MarHWTHOW MHIYKIMHA. MarHUTHOE ITOJIC pABHOMEPHO JBHXKYIIIETOCS 3apsiia.
3akoH buo-Casapa-Jlamnaca.

11. B3aumonelcTBHE MPOBOHUKOB C TOKOM. 3aKOH Amriepa.

12. Teopema 0 HMPKYISALUU BEKTOPAa MHIYKIIMA MarHUTHOTO MOJIsl. 3aKOH MOJIHOTO TOKA.

13. Tlorok BekTopa MarHWUTHOW WHAYKIHMH. Teopema [aycca misi BEKTOpa WHIYKIHH
MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IIOJIE.

14. SIBnenue AJIEKTPOMarHUTHOM WHIYKIUU. OnbIThI QDapanes. 3aKoH
ANIEKTPOMarHuTHOM uHAyKuuu. IlpaBuino Jlenna. Onexkrponsuxkymas cuia HHAYyKOUH. [lonHbli
MarHuTHbIN NOTOK. Toku DyKo.



15. SBnenune camoumngykuuu. MunyktuBHocTh. JJIC camomuaykuuu. MHIyKTUBHOCTH
COJICHOM1A.

16. B3aummuas wuHIyKknus. B3auMHas HMHIYKTUBHOCTh. ODHEpPIrus KOHTYpPAa C TOKOM.
[TnoTHOCTH 3HEpPIUM.

17. HamarnuuenHocts. Toxku HamarHuuuBaHUs. BeKTOp HANpsHKEHHOCTH MarHUTHOIO
noss. Teopema 0 LIUPKYIALUU BEKTOPA HANPSHKEHHOCTH MAarHUTHOTO TOJIS.

18. VpaBHenme MakcBemna [uis 3JICKTPOMAarHUTHOTO TOJS B HMHTETPAIBHOW H
nuddepennranbHOn hopmax.

19. Muddepenunanboe ypaBHEHHE SJICKTPOMATHUTHBIX KOJIEOaHWU, €ro pelieHue.
Bugp! konebanuil ¥ UX XapaKTepUCTUKH.

20. VYpaBHeHUE BBIHYXKJICHHBIX KojeOaHuii. Pesonanc TokoB u HampspkeHuid. [loHsTHE O
HEPEMEHHOM TOKE.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-4 Crioco0eH aHaM3upOBaTh (PU3UIECKYIO CYIIHOCTD SIBIICHUH M IMPOIIECCOB,

JeKAIUX B OCHOBE (DYHKIIMOHUPOBAHUSI MUKPOIJIEKTPOHHOU TEXHUKH,
MIPUMEHSITh OCHOBHBIE (PU3NYCCKUE 3aKOHBI M MOJICIIH TS PEIICHUS 33129
npodeccnoHalbHOI 1eATEeNbHOCTH

Tunosble TeopeTnyecKre BOMPOCHI K IK3aMeHY N0 JUCHUIINHE

1. TloreHnuanbHOCTh 3y€KTpUuYecKoro mnois. Pabora mo mepemenieHuro 3apsjga B
aneKkTpudeckoM nose. [lorennmanbHas SHeprus B3auMOIEHCTBUS AIEKTPUUECKUX 3aps/I0B.

2. Cssa3p MEXIY NOTEHLUAIOM U HANIPSHKEHHOCTBIO.

3. Ilpumenenme Teopembl [aycca [uist pacdera >IEKTPUYECKUX IOJIEH, CO3JaHHBIX
TOYEUYHBIM 3apsiI0M, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(epoif, HUThIO, LUIMHIPOM,
[IApOM.

4. BpluKcieHHe NOTEHIHANA O HAMPSKEHHOCTHU 3JIEKTPUYECKOTO OIS,

5. DIeKTpUYeCKUW MOMEHT JUMoisl. TOYeUHBIA JUIONb. OJIEKTPUYECKOE TI0JIe
TOYEYHOTO JUIIONS U €r0 pacdeT Ha OCHOBE NMPHUHIMIA CYNEPIO3UIMU. DIEKTPUUYECKOE T0JIE Ha
OCH JTUTIOJIS ¥ B HAIIPABJICHUH, IEPIIEHANKYIIIPHOM K OCH JIUTIOJIS.

6. DrexkTpuyeckuil AMIOIb B OJHOPOJHOM U HEOIHOPOIHOM 3JIEKTPHUUYECKOM IIOJIE.
[ToreHunanbHast S3HEPTUs JUIOJS.

7. YcnoBus A7 BEKTOpa HANPSHKEHHOCTH JIEKTPUUYECKOro IO M BEKTOpa
ANIEKTPUYECKOT0 CMELIECHHUS Ha TPAHULIE ABYX JUIEKTPUKOB.

8.  CernerosieKkTpuKH, UX CBOMCTBA. [IudnekTpuieckuii rucrepesuc.

9. KongeHncaTopsl, BHIBl KOHJEHCATOPOB. OHEPIUs 3apsOKEHHOTO IPOBOJIHUKA,
KOHJIeHCcaTopa. DHEprus 3JeKTpudeckoro nois. O0beMHas INIOTHOCTh SHEPTUH.

10. Knaccuyeckue OmbITHI M0 OOHAPY)KEHUIO U OOBSICHEHHIO MEXaHN3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHUS DJIIEKTPUYECKOTO TOKA. XapaKTEPUCTHKU
ANIEKTPUUECKOT0 TOKA: CHJIa TOKA U TUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

11. PasBerBnenHsble anekTpuueckue nenu. [Ipasuna Kupxroda.

12. Kga3ucramumonapHbeie TOKH. [Ipomecchl yCTaHOBIGHUS TOKa TpH 3apsie, pas3psie
KOH/JIEHCaTopA.

13. Tpumenenne 3akona buo-Caapa-Jlamnaca st pacdeTa MArHUTHOTO TIOJISI TIPSIMOTO
IIPOBOJHMKA C TOKOM, KPyTOBOT'O ITPOBOJHUKA C TOKOM.

14. JleiicTBMe MarHUTHOTO Ha MBIKYyIIHiics 3apsa. Cuna Jlopermna. Dddexr Xomna.

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

16. Pabora no nepeMenieHnIo NpOBOAHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

17. V3meHeHnue Cuiabl TOKAa TPH Pa3MBIKAHWUW/3aMBIKAHUHM IIE€MH, COJEpIKaIen




WHYKTUBHOCTb.

18. VYcnoBus aJis BEKTOPOB MHIYKIUU U HAIPSHKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIE
JIByX MarHETUKOB.

19. [lua-, mapa-, heppo MarHeTHUKU: OCHOBHBIE XapaKTEPUCTHUKHU.

20. JluBepreHuuss ¥ POTOP BEKTOpa MHIYKIIMM MarHUTHOTO Tioiiss. Buxpesoe
3JIEKTPUYECKOE MOJIE, TOK CMEIICHHS. DIEKTPOMarHuTHOE TOJIE.

Tunosble 3a1a4u N0 AMCHUIIJIHHE
1. Haiitu paccTosiHMe MEXIy ABYMs TOUEUHBIMHU 3JIEKTPUYECKMMHU 3apslaMH, €ClId U3BECTHO,
YTO [PU YMEHBIIEHUU 3TOr0 paccTosiHus Ha 50 cM cuila B3aUMOJEHCTBUSL YBEIMYMBAETCSA B 2
paza. OTBer: 1,7 m.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Omnpenenutsb
HANpsHKEHHOCTh E 3JIEKTPOCTATHUECKOro MoJisi Ha pacctostHuu I = 10 cM OT meHTpa cdepsbl.
OtBert: 0.
3. Ha wmerammmueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANPSDKEHHOCTD E DJIEKTPOCTATUYECKOro ToJisk Ha moBepxHocTH cheprr. OTBer: 800 B/M.
4. Ha wmerammueckoit chepe pamguycom 15 cm mHaxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJs Ha paccTossHUU I = 20 ¢cM OT 1eHTpa chepsl.
OtBet: 450 B/m.
5. Merammyeckuid map pagumycoM 5 cm Hecet 3apan Q = 10 aKin. Onpenenuts nmoTeHman @
3JIEKTPOCTATHYECKOr0 MoJsl Ha noBepxHocTu mapa. Orser: 1800 B.
6. /IBe KOHIIEHTpUUYECKHE METAIUTMYECKHE 3apsbKeHHbIe ceprl paauycamu Ry =6 cm u Ry = 10
CM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKi u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E OIS
B TOYKE, OTCTOSIIIEH OT LeHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBert: 0.
7. DnexKTpuyeckoe IoJieé CO3JaHO JABYMs OECKOHEYHBIMH IapajuleJIbHBIMU IJIACTHHAMH,
HECYIIAMH DaBHOMEPHO pacIpeleNeHHbii mo rmromand 3apsx [ = 1 uKin/m% Onpenenuts
HanpsbkeHHocTh E nmons mexay minactunamu. OrtBer: 0.
8. DnexTpuyeckoe TMoJie CO3[aHO JABYMsI OECKOHEYHBIMH MapauIelbHBIMM IUIACTUHAMH,
HECYIIUMH pPaBHOMEPHO pachpeleNeHHbI mo Iutomanu 3apsn [ =1 aK/m. Onpenenutsb
HanpspkeHHOCTh E nons BHe mactud. OrBer: 113 B/m.
9. TloTeHIMAI HIEKTPHYECKOrO OIS, CO3/ABAEMOT0 CHCTEMOH 3apsiioB, MMeeT BUI ¢ = a(X’-
y2), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJJIEKTPUYECKOIO IO B TOYKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYTIUTh ¢ TOYHOCTBIO 10
nByx nudp mocne 3amstoil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsina +7,5 K u —14,7 K pacronoxxeHsl Ha paccTosHUM 5 cM. Haiitu
HANPSDKEHHOCTD AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASIEHCs Ha PACCTOSIHUM 3 €M OT IEpPBOTO
u 4 cM oT BrOoporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh SJIEKTPUUYECKOrO IOJsS B TOYKE, PACIOJIOKEHHON BAOMIb
npsMoi, coenunsroment 3apsasl +10 HKn u +8 vHKn u Haxomsamieics Ha paccrosHuu 12 cM oT
nepBoro u 8 cM oT BToporo 3apsna. Paccrosuue mexnay 3apsaamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOISATCS OJIMHAKOBBIE TOJIOKHUTEIHHBIE 3apsiIbI
2 uKn. OnpenenuTs HaPSHYKEHHOCTD AJIEKTPUUYECKOTro MO B IeHTpe KBaapaTa. Oreer: 0.
13. Paccrosuue | mexny 3apsimamu Q=+2 uKun qumons pasHo 10 cM. Haiitu noteHnman ¢ moss
CO3JaHHOT'O AMIIOJNEM B TOUKE, ylajJeHHON Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsia.
Ortser: 0.
14. Tunons ¢ »IEKTpUYECKMM MOMEHTOM p =75 nKm'M cBOOOJHO ycTaHaBIUBaeTcs B
OJTHOPOJTHOM DJIEKTPUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bpruucnute paboty A4,
HEOOXOIUMYIO JUISl TOTO, YTOOBI IIOBEPHYTH JIUITONB Ha yroil o = 90°. OTBeT: 6 MK/[X.



15. Onpenenuth, TpH KaKOW HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMMYECKOro IO B
JIURJIEKTpUKE (€=3) MOJISIPU30BaHHOCTh P NOCTUTHET 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 AMeKTpoeMKOCcThio 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. Orser: 0,2 m/xk.

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCS 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, paBHyto 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 HAIPaBJICHUAX oauHaKoBble Toku | =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 WHIYKIIMIO MAarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOM[IA, COZAEpIKAILEro
n = 20 ButkoB/cM nipu cuiie Toka | = 10 A. Otset: 0,025 Ta.



32. CKOJIbKO BUTKOB Ha €JIUHUILY JUIMHBI COJCPXKUT JITMHHBIA COJICHOWJ TPH CHJIE TOKa
I =0,5 A, ecnii HanpsKEHHOCTH 10T 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 oOAHOM HampaBieHuu, u ToK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpaBiieHuu. OTBer: 5 A.

35. IIpsiMoii IpoBO, IO KOTOPOMY TeueT TOK 1=1 KA, pacroyiokeH B OJTHOPOJHOM MarHUTHOM
10JIe MEPHEeHIUKYIIpHO JUHUAM MHAYyKUuuu. C kakoil cuiod F nelicTByer mose Ha OTpe3oK
npoBoja juuHou 1=1 M ecnu MaruuTHas uHayKuus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy Teder 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, HAXOJUTCSI B MarHuTHOM moine ¢ uaaykuueir 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.

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

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETEHIH I
OIIK-3 CriocobeH 1coib30BaTh MaTEMAaTHUYECKHUE METO/IbI, HEOOXOAUMBIE IS
pereHus 3a1a4 IpoeCCHOHAIBHON 1EATEIbHOCTH




Tunosblie TeopeTHYECKHE BONPOCHI K IK3aMeHY 110 M CHHUILIHHE

1. Pacnpoctpanenue BonH B ynpyroil cpene. IlpomonbHble W MONEpeYHbIE BOJIHBIL.
YpaBHeHHE TUIOCKOW W cdepudeckold rapMoHudeckux BosH. DaszoBas ckopocTh. BomHoBOE
ypaBHeHue. DHeprus BosHbl. [IpuHimn cynepno3unuu BosiH. CTosiure BOJIHBL.

2. BomnHoBoe ypaBHEHHME Ui OJIEKTPOMArHUTHOW BOJNHBIL. (OCHOBHBIE CBOWCTBA
JJIEKTPOMAarHUTHBIX ~ BOJIH. OJHEPIHUs  AJIEKTPOMAarHUTHBIX BOJH. Bekrop IloitHTuHra.
NHTEHCUBHOCTD BOJIH.

3. Bpemennas ¥ TpPOCTpPaHCTBEHHAss KOTE€PEHTHOCTH. CTeneHb KOTepEeHTHOCTH.
Wutepdepentus nyx BonH. Untepdepenuus ceera. Lllupuna naTepdepeHIIMOHHOMN MOTO0CHL.

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

5. [EcrecrBennslii u mossipu3oBaHHBIN CBeT. 3akoH Maioca. CTeneHb MOJSpU3ALNU
CBETA.

6. Tlomspusauus npu OTpaKEHUHU U MpeoMiIeHnu. 3akoH bprocrepa.

7. PacmpocTpaHeHue cBeTa B MOMIOMIAIOIINX cpenax. 3akoH byrepa. Jlucnepcus ceera.
HopmasibHas u anoMasnpHas qucrepcus.

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

9. KopnyckynsipHO-BOTHOBOW Jyalu3M cBeTa U Martepuu. l[umore3a ne bpoiins.
Hexkotopsie cBolicTBa BoaH ae bponns.

10. BonHoBbIe cBoOiicTBAa MuUKpodacTuil. Judpakuus SICKTPOHOB. ITpuHIMI
HeonpeneneHHocTH [eitzenbepra.

11. BonnoBas ¢yHKIMS U ee ¢puznueckuii cmbicia. HopMupoBka, cTaHIapTHBIE YCIOBUS.
Cyneprno3uiys COCTOSIHII B KBAHTOBOW MEXaHHKE.

12. Yactuna B OXHOMEpPHOHM MPSIMOYrOJbHOW TMOTEHIMAIBHON siMeé ¢ OECKOHEUHO
BBICOKMMU CTeHKamH. [IpoxokjaeHue 4YacTuilbl CKBO3b MOTEHUMAIBHBIN Oapbep. JIMHEWHBIN
rapMOHUYECKUH OCIUILIATOP.

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

14. KsantoBbie umucia 3nekTpoHa B arome. CnuH anekTpoHa. CHUH MHUKPOYACTHIL.
®epmuonbl. bozonsl. Ilpunmun Ilaynu. Pacnpenenenue 53I€KTPOHOB IO JHEPrETUYECKUM
YpOBHsIM B aromax. [lepuonnueckas cucrema 3J€MEHTOB.

15. Tlonatue o KBaHTOBBIX cTaTHcTUKax bose-DiiHmrelitna u  ®epmu-/lupaka.
BBIpOKI€HHBIN 2JIEKTPOHHBIN a3 B METaJUIAX.

16. Pa3mep, cocrtaB u 3apsa aToOMHOTO sipa. Jledekt mMaccel u 3Heprus cBs3u apa. Crnux
A]lpa ¥ €r0 MArHUTHBIA MOMEHT. S nepHsle cuibl. Monenu siapa.

17. OOume cBoiicTBa »neMeHTapHbIX 4acTull. Kinaccudukanus sneMeHTapHbBIX YacTHIl.
Yactuupl u aHTtuyactuibl. CHIIBHOE, 3JIEKTPOMAarHUTHOE, cJlad0€ U TPaBUTALMOHHOE
B3aUMOJICHCTBHSI.

Kon Pe3ybTaThl OCBOCHHS OCHOBHOI 00pa30BaTeIbHON NMPOTrPaAMMBbI
KOMIIeTeHIUH Conep:xanue KOMIeTeHIUI
OIIK-4 CniocobeH aHaM3upoBaTh (PU3UUECKYIO CYIITHOCTD SIBJICHUH M MPOIECCOB,

JeXKaluX B OCHOBE (DYHKIIMOHUPOBAHHSI MUKPOIJIEKTPOHHON TEXHHUKH,
MPUMEHSTh OCHOBHbIE (PM3NYECKUE 3aKOHBI U MOJIENIN IS PEIIeHUs 3a1a4
poeCCUOHATIBHOMN 1eATENbHOCTH

TunoBble TeopeTHYECKHE BONMPOCHI K IK3aMeHY M0 TUCIUTLINHE
1. Cnocob6bl HaOmiomeHuss MHTEpepeHuuu cBera. JIByxiydeBas HWHTEpHEpEHIIHs.
WUntepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOrO HakJIOHA M PABHOM  TOJIIUHBI



WuTepdepomeTpsl.

2. Meron 3o ®penens. Judpakuus DpeHens Ha KPYIIOM OTBEPCTHH. 30HHAS
IUTACTUHKA.

3.  HMudpakaus OpayHrodepa Ha menu 1 MHOTUX meisaX. Judpakiuonnas pemerka.

4. Jludpakuuss HA OpocTpaHCTBeHHOW pemetke. Dopmyma Bymbda-bparros.
Pa3penraromias cnocoOHOCTh ONTUYECKUX MTPHUOOPOB.

5. DOKCIIEpUMEHTAIBHOE TIOATBEPXK/ICHUE KBAaHTOBBIX CBOMCTB CBETa: BHELIHUU
dotorddext: raddext Komnrona.

6. KsanroBble ypaBHeHus IBWkeHUs (oOmee ypaBHenue lllpenunrepa, ypaBHeHHE
[penunrepa aisi CTAlIMOHAPHBIX COCTOSHUM).

7. DHepreTMueckue 30HbI B KPUCTAJUIAX B MPHOIMKEHUM CHIIBHOW CBSI3U. MeTauibl,
MOJIYTIPOBOJIHUKU U AUDJICKTPUKH 110 30HHOU TEOPHUH.

8. CoOcTBeHHas U MPUMECHAS TPOBOAUMOCTD MTOTYITPOBOJHUKOB.

9. ®oTOnPOBOAUMOCTH MOIYIPOBOJHUKOB.

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

11. BrimpsimieHHe NEPEMEHHOI0 TOKA Ha KOHTAKTe METaJUI-I10JIyIIPOBOAHUK.

12. KoHTakT 31E€KTPOHHOTO U JABIPOYHOTO MOITYIPOBOJHUKOB. TPaH3UCTOPHI.

13. 3akoHomepHOCTH 0- U -pacmanoB. HeWTpHHO. y-U3Iy4eHHE U €ro CBOMCTBA.

14. Slgepubie  peakuumu. OHepreTHueckas cxema  sAepHbIX — peaknuil.  [lyTtm
MCIIOJIb30BaHUS SIIEPHON SHEPTHH.

TunoBble 32124 N0 JUCHUIJIHHE
1. Ha nmytu cBeToBOM BOJIHBI, MAYLIEHM B BO3AYXE, NOCTABWIM CTEKISHHYIO ILIACTUHKY
(mokazarenp mMpejoMIIeHHs cTekiaa paBeH 1,5) tommmHoM 1 mm. Ha CKOJIBKO W3MEHHUTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro csera (ot 0,76 mo 0,38 mkM), KoTOphle OymyT
MaKCHMaJIbHO YCHJICHBI MPU ONTHYECKOW Pa3HOCTH X0Jla MHTEePPEpUPYIOMIUX BOJIH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiane d Mexxay aByms tiessiMu B onibite FOHTa paBHO 1MM, paccrosiue | ot meneit
10 3kpaHa 3 M. OnpenenuTs JUIMHY BOJHBI A, UCITyCKa€MOH HCTOYHUKOM MOHOXPOMAaTH4YECKOIO
CBeTa, eCli mupuHa b uHTEepdhepeHIIMOHHBIX MOJI0C Ha 9KpaHe paBHa 1,5 mm. OTBet: 0,5 MKM.
4. Ha mbuibnyro mienky (N = 1,3), Haxonsuryrocs B BO3JyXe, MaJaeT HOPMAIbHO My4OK
aydeit 6enoro cera. IIpu Kakoit HauMeHbIeH TomMHE O MIEHKH OTPaKEHHBIN CBET ¢ UTMHON
BoutHBI A = 0,55 MKM oOKakeTcs MaKCHMalbHO YCWJICHHBIM B pe3yibTare HHTEpPPEpeHIuU?
OtBet: 0,1 MKM.
S. Paccrosinue Ar; 1 Mex1y BTOPBIM U TIEPBBIM TEMHBIM KOJIbIIaMU HbI0TOHA B OTpaKE€HHOM
cBere paBHO | MM. Ompenenutb pacctossHue Arjgg MEXAY JIECATHIM M JEBATHIM KOJIBLIAMHU.
OTtBer: 0,39 mm.
6. Ha mens mupunoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMatuueckuii cBer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi ¢ Mexay IepBOHAYaJbHBIM HAMPaBJICHUEM ITydKa CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO MU paKIMOHHYIO Tojocy. OtBer: 2,75°.
7. CKOJIbKO IITPUXOB Ha KAl MWIIUMETP COACPKUT MUpaKIUOHHAs peuieTka, ecliu
npu HaOMIOJEHUHM B MOHOXpomaThuyeckoMm cBere (A=0,6MKM) MaKCUMyM IISITOTO MOpsaKa
oTkJoHeH Ha yroa ¢=18°? Orser: 100.
8. Judpakuonnas pemietka coaepkuT N =200 mTpuxoB Ha Imm. Ha pemerky mamaet
HOPMaJTbHO MOHOXpOMaTH4eckuit cBeT (A = 0,6MKM). MakcuMyM Kakoro HauOOIBIIETro MopsIKa
naet ota pemierka? Oret: 8.



9. CKOJBKO IITPUXOB Ha KaKABIH MUWIIMMETP COAEPXKUT IU(PPAKIHMOHHAS pEIleTKa, eCliu
npyu HaOJIOJCHUH B MOHOXpomaTthyeckoM cBeTe (A = 0,6 MKM) MakCHMyM TpEThero MOpsIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.
10. [Ty4oK ecTecTBEHHOro CBETa, UAYIIHMIA B BOJE, OTPaKAeTCs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). Ilpu kakom yriie mageHus o (B rpajgycax) OTPaKCHHBIH CBET
MOJIHOCTBIO MoJisipu3oBan? OTBeT: 61,2°.

11. VYron bprocrepa ogp IpY MaJeHUK CBETA U3 BO3JyXa HA KPUCTAUI KAMEHHOW COJIM PaBEH
57°. OnpenenuTs CKOPOCTh CBETa B 3TOM Kpucrtasuie. Orer: 194 Mwm/c.
12. IIpenenbHbIl yroja o IIOJIHOIO OTPAXKEHUs IIy4Ka CBETa HA TPAHMUIE KUAKOCTH C

BO34yXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mnsd HmageHus JTyda U3
BO3/yXa Ha MOBEPXHOCTH ITOM KUAKOCTH. OTBeT: =55°45".

13. VYron Mexay riIaBHBIMU IUIOCKOCTSMHU TOJISIpU3aToOpa U aHaimu3atopa cocrtapisier 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOIIEIIET0 Yepe3 HUX CBETa, €CIU yroil MeExXIy
[JIaBHBIMU TIOCKOCTSIMU TMOJIAPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactTuuHo-nossipu3oBaHHoro cBera paBHa 0,5. B ckomnbko pas
OTIIMYAETCs MaKCHMallbHas WHTEHCHUBHOCTH CBETa IPOIYCKAeMOro Yepe3 aHaiu3aTop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TeMIIEpaTypy, IpU KOTOPOM SHEpreTveckas CBETUMOCTh Ry abCONMOTHO YepHOro
Tena paBHa 10 kBr/. Otser: 648 K.

16. [ToTok »Heprum, W3My4aeMblii U3 CMOTPOBOTO OKOIIIKA IUIABMIBHOM meud, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meuu, €Cu IUIOIab OKOIIIKA COCTABIAET 6 oM?. Oteer: 1000 K.

17. Bo ckoinbko pa3 HaZo yBEIMUYHUTh TEPMOAMHAMUYECKYIO TeMIieparypy a0COIIOTHO YEPHOTO Telna,
YTOOBI €ro SHEPreTUIecKasi CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.

18. Ha kakyro mimHy BOJHBI MPUXOIUTCS MAKCUMYM CIEKTPAJIbHOM IUIOTHOCTH 3HEPre€TUYECKON
CBETMMOCTH a0COJTFOTHO YEPHOT'O TeJIa P TEMITEpaType 0°C. OrBert: 10,6 MKM.

19. Onpenenuth JIMHY BOJHBI CBeTa, oOmydvatomero ¢oTokaTon ¢ paboTol BBIXOJA

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

20.  Ha moBepxHOCTh (hoTOKaTOAa magaeT MoHoxpomarmueckuii cBeT (A = 310 um). UToOHBI
MPEKPATUTh SMUCCHUIO  JJIEKTPOHOB, HYXHO TMPWIOKUTh  3aJCP>KUBAIONIYI0  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboTy Beixoaa B 3B. OTBeTt: 2,3 3B.

21. Yactuiia HaXoaUTCsl B MOTSHIIMAILHOM SIIMKe. HallTh OTHOIIEHUE Pa3HOCTH COCEIHUX
SHEPreTHUECKUX ypoBHEH AEn1 5 kK sHEeprum £, gacTuisl B crydae N = 5. Oreer: 0,44.

22. Yacrtuiia HaXoaUTCsl B MOTCHIIMANBFHOM sIIUKe. HaliTh OTHOIIEHHE Pa3HOCTH COCETHUX
DHEPTeTUIECKUX ypoBHEU AEn+1, K sHEpTUHN E, 9acTHIbl B cirydae n — . OtBert: 0.

23. Onpenenuth XOJJIOBCKYIO Ppa3HOCTh TOTEHIUAIOB MEXKAY TpaHSAIMH KPEMHHUEBOTO
obpasma mmmpuHO# | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHWUTHOE TMOJE C HMHIYKIHEH
B = 0,3 Tu1, ipi MpOIyCKaHHMH TOKA IIOTHOCTBIO j = 2 A/M. TloctosiHuas Xomta Ry = 0,1 MY/Ko.
OTtBert: 1,2 MB.

24.  OmpenenuTh TOCTOSHHYIO XOJUla METaUTHYeCKOTO o0pasia, eclid KOHIICHTpPAIUs
HOCHTeNeH 3apsaa N =4,1- 102 M. OTBer: 0,015 MK

25.  Kakas uacth (B %) HAYaIbHOTO KOJMYECTBA aTOMOB PAJMOAKTHBHOTO AKTHHHSI 2 Ac
octanercs uepe3 5 cyr? [lepuon nomypacmana 10 cytok. OTBer: 71 %.

26. [TocrosiHHas pacnaga A pyouaus %Rb pasua 7,7-10* ¢*. Onpenemuts ero mepuos
nosypacnana T/, B MunyTax. OrBer: 15 MuH.

27.  3a oxuH roJ HavajgbHOE KOJIMYECTBO PaJMOAKTHBHOTO H30TONA YMEHBIIWJIOCh B TPHU
paza. Bo ckoipko pa3 oHO yMeHbIIUTCS 3a JiBa roga? OTBert: 9.

28.  3a Bpems t =8 cyr pacnanoch k = 0,75 HayaJbHOrO KOJMYECTBA SIIEP PAAMOAKTHBHOIO

n3zorona. Onpenenuts nepuo noxypacnana I1. OTBer: 4 aHs.
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29. SlmepHast peakiusi MMEET BHJ Li+?— "Be+"He OmnpenenuTh MaccoBOE YHCIIO
HejocTaronero anemenra. Oreer: 7.

12 2 11
30. SlnepHast peakius HMMEET BHJ C+"H->7+"B, Onpenenuth MacCcoOBOE YHUCIIO
HenocTarolero dieMedra. Orser: 3.

OnepaTtop 30 000 "KomnaHus "TeHzop"

JIOKYMEHT MOZMUCAH SMEKTPOHHON MOAMMCHIO

COrJTACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Mvxaun BukTopoBuy, 11.06.25 09:51 (MSK) MpocTas noanvcb
3aBeaytowmin kadeapoit Ondd




