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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 TpoBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyTounas
aTTecTalus MPOBOAUTCS B (hopMe IK3aMeHa B IEPBOM U BTOPOM CEMECTpax.

dopMa IPOBEACHUSA DBK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKHM BOIIPOCaM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

CdopmupoBaHHOCTh Ka)/10l KOMIIETEHIUHU (WM €€ YacTH) B paMKaX OCBOEHUS JIaHHOU
JTUCIUILIMHBI OLIEHUBAETCS B Ipoliecce MPOBEeHHs 3k3aMeHa B opMe OaabHOM OTMETKH:

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

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JINTEpPATypy, PEKOMEHJIOBaHHYIO B nporpamme. Kak mpaBuiio, oleHKa
«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 OCHOBHOM JIUTEPATYPOMl, pPEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Jalal0IMM HEOOXOAMMBIMU 3HAHUSMH JUISl UX YCTPaHEHHS O] PYKOBOACTBOM
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 CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

OneHka «HeyAOBJICTBOPUTEJbHO» BBICTABIISETCS TAK)KE B Cllydae, €CJIH CTYIAEHT 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 JUCIUIIJIMHE

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 | Bregenue OIIK-1 OK3aMeH
1.2 | KunemaTuka mocrynaresibHOTO OIIK-1 DK3aMeH
Y BPAIIATEIbHOTO JIBMKCHUS
1.3 | lunaMuKa MOCTynaTeIbHOTO U OIIK-1 DK3aMeH
BpAIATEILHOTO JIBHKCHHS
1.4 | 3akoHBI COXpaHEHUs OIIK-1 OK3aMeH
1.5 | OcHOBHI cienuagIbLHON TEOPUU OIIK-1 DK3aMeH
OTHOCHTEIIEHOCTH
1.6 | Mexanuueckue kojaebaHus OI1K-1 DK3aMeH
2 OCHOBBI MOJICKYJIIPHOU (DH3UKU ¥ TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJIEKYIIIpHOU (DU3HKHU OI1K-1 DK3aMeH
2.2 | OCHOBBI TEPMOJIWHAMUKHI OI1K-1 DK3aMeH
3 DJIEKTPUUYECTBO
3.1 | Dnekrpocraruka OI1K-1 DK3aMeH
3.2 | I[IpOBOHUKY U JUIICKTPUKHU B OIlK-1 DK3aMeH
AIEKTPUYECKOM I10JIe
3.3 | [locTOSIHHBII AJIEKTPHYECKHI OIlK-1 DK3aMeH
TOK
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 110Jie B BAKyyMe OIIK-1 OK3aMeH
4.2 | MarauTHOE TI0JIe B BEIIECTBE OI1K-1 DK3aMeH
4.3 | DnexTpoMarHuTHas WHIYKIUS OIlK-1 DK3aMeH
4.4 | DnekTpoMarHuTHbIE KOJIeOaHuUs OIIK-1 OK3aMeH
5 Bomnub! u ontuka
5.1 | Bonusl OI1K-1 DK3aMeH
5.2 | Onruka OIlK-1 DK3aMeH
5.3 | KBanToBas onrtuka OI1K-1 DK3aMeH
4 TUTIOBBIE KOHTPOJIbHBIE 3AJIAHUS U UHBIE MATEPHUAJIBI
4.1. llpome:kyTouHas arrecranus B popme 3x3amena (1 cemectp)
Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTeIbHOM NPOTrPaMMBbI
KOMIIETeHIIUH Coaep:xanue KOMIETEHIH I
OIIK-1 CrniocoOeH npuMeHsTh GyHIaMeHTalIbHbIE 3HAHUSI, TOJIyYeHHBIE B 00JIaCTH

MaTeMaTHYeCKUX U (MJIM) ECTECTBEHHBIX HAYK, U UCIOJIb30BaTh UX B
npodeccroHabHOM IeATENbHOCTH

OIIK-1.1. Ilpumensier ¢pyHIaMeHTaJIbHbIE 3HAHUSI B 00JaCTH MaTeMaTUYeCKHX HayK B

po¢eCCHOHATBHON IEATETLHOCTH




Tumnosble TeopeTHYeCKNe BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. Marepuansnas Ttouka. Cucrema otcuera. Ilyth. Ilepememenne. CkopocTs u
YCKOpPEHHE MaTepuaIbHON TOUKH, UX MPOEKLUU Ha KOOPAUHATHBIE OCH.

2. Bpamenue MarepuanbHOW TOYKHM BOKPYT HEMOABMYKHOW OCH. YIIIOBas CKOPOCTh U
yrioBoe  yckopeHue. CBs3pb MEXIy YIIOBBIMM M JMHEMHBIMM  KUHEMAaTU4ECKUMU
XapaKTePUCTHKAMH.

3. KpuBonuneiiHoe nBMXEHUE MaTEpUANbHON TOUKU. TaHT€HIMAIBHOE U HOPMAJIbHOE
YCKOPEHHE.

4. I'paHunpl NOPUMEHHMOCTH HBIOTOHOBCKOM MexaHuMku. IlepBwiii 3akoH HproToHa.
Cuna, Macca u umnyiasc. Bropoil 3akoH HproTOHa Kak ypaBHEHUE IBWXKEHHUS. TpeTuil 3aKoH
Herorona.

5. 3akoH BceMupHoro taroreHus. Cwiia TSDKECTH M Bec Tena. Ympyrue cuibl. CHilbl
TPEHHUSL.

6. Pabora cuibl 1 MomHOCTE. KiHETHYECKask SHEPTUs NOCTYIATEIbHOIO IBUKEHUS.

7. KoHncepBatuBHble U AuccunaTuBHblE cuibl. lloTeHnuanbHas »Heprus. Buubl
NOTEeHUMaNbHOU 3Heprun. ITomnas mexanudeckas SHEprus.

8. BHyTpeHHHE W BHEIIHHE CHJIBL. 3aMKHYTasi CHCTEMa. 3aKOH COXpPAaHEHHsS ITOJHOM
MEXaHU4YEeCKOM IHepruu. CBsi3b 3aKOHOB COXPAHEHHS CO CBOMCTBAaMH POCTPAHCTBA U BPEMEHHU.

9. 3akoH coxpaHEHHs UMIYIbCA.

10. MoMeHT cuJiibl, MOMEHT UMITY/bCA. 3aKOH COXPAaHEHHsI MOMEHTA UMITYJIbCa.

11. OcHOBHOI 3aKOH IMHAMUKH BpAIATEIbHOIO JIBUKEHUS.

12. MomeHT uHepIuu, ero cBoiictBa. Teopema IllTeiiHepa.

13. BbIBOI MOMEHTOB MHEPIMH CTEPIKHS, IIMJIUH/IPA, Iapa.

14. CsoGomusie ocu. ['upockor. IIpeneccust rupockona.

15. Kuneruueckass »dHeprus Tejla, BpAIIAIOIIErOCs BOKPYT HEMOABM)KHOM  OCH.
Kunerndeckas 3Heprus py MIOCKOM JABH)KEHUU.

16. Ipunmun otHocutenbHOCTH [ammnes. [IpeoOpazoBanue [ammnes. Kiaccudaeckas
TeopeMa CI0XKEHHs cKopocTel. THBapHaHTHOCTh 3ak0HOB HpIOTOHA B MHEPLMAIBHBIX CUCTEMAX
oTcuera.

17. Tloctynarsl OinmreiiHa. [IpeoOpaszoBanus JlopeHna. OTHOCHTENBHOCTh MOHSATHS
OJTHOBpPEMEHHOCTH. OTHOCHUTEIBHOCTh [UIMH W MPOMEXKYTKOB BpeMeHH. MHTepBas Mexny
COOBITUSIMH.

18. PenATUBUCTCKHIA 3aKOH TPEOOpPa3OBaHUS CKOPOCTH. PENSTHBHCTCKMN WMITYJIBC.
PenstuBucTcko€ ypaBHEHHME AMHAMHUKHU. PElISITUBUCTCKHE BBIPAKEHUS JUIsI KUHETHUUYECKOW U
IIOJIHOM dHEPrun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

19. IlonaTHe O HEMHEpUMATbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. IlpuHimn
HKBHUBAJIEHTHOCTU DUHILTEIHA.

20. uddepenunanbHoe ypaBHEHHE CBOOOIHBIX TapMOHUYECKHUX KoJeOaHMH M ero
pemenue.

21. TlpyxuHHBIH, QU3NUECKUN U MAaTEMATHUECKUN MasiTHUKU. DHEPrusi TapMOHUYECKOTO
OCLMJUIATOpA.

22. CnoxeHue OIMHAKOBO HAMPAaBJIEHHBIX U B3aUMHO NEPIEHAUKYIISIPHBIX KOJIeOaHMI.

23. YpaBHeHHWE 3aTyXalIuX KoieOaHWid M ero pemeHwe. [lapameTpsl 3aTyXarommx
KOJIeOaHHH.

24. YpaBHeHUE BBIHYXJEHHBIX KoJIeOaHHI U ero penieHue. SIBieHne pe3oHaHca.

25. Craructudeckui u TEPMOIMHAMUYECKHUN METOBI UCCIIEZIOBAHNS.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSTHUS U MPOIECChl, UX HW300pakeHue Ha
TEPMOJANHAMUYECKUX UarpaMmax COCTOSTHUS.

26. VneanpHblid Ta3. JlaBneHwe wujealbHOTO Tra3a. BBIBOI OCHOBHOTO YpaBHEHHS
MoJekynsipHo-kuHetnueckoit Teopun (MKT) uneansnoro rasa.

27. CpenHsis KWUHETHYECKass OJHEPIUs MOJEKYJd HIeaIbHOTO Tasza. MOoJeKymspHo-
KWHETHYECKOE TOJIKOBaHHE aOCOIIOTHOM Temmeparyphl. Uucio creneHel cBOOOJBbI MOJEKYIIBI.



3aK0H paBHOMEPHOTO paclpeAesiCHUs] JHEPTHH 10 CTEMEHSIM CBOOOIBI MOJICKYII.

28. OcHOBHOE YypaBHEHHE COCTOSHUS HJealbHOTO Taza (ypaBHeHue KirameiipoHna-
Menneneesa). M3omnporecchl.

29. 3akon MakcBea Ui pacipeeiaeHusi MOJIeKy UICalbHOTO ra3a 1o CKOpOCTSIM U
SHEPrusiM. XapaKTepHbIE CKOPOCTH JABUKEHUS MOJIEKYJ UCaTbHOTO rasa.

30. DkcnepuMeHTaIbHOE MOATBEpXKIeHUE pacrpenenaeHuss Makcsemnna: onbiTel [lTepHa
u Jlammepra.

31. Ilpunnun neranbHOrO paBHOBecusi. bapomerpuueckas dopmyna. 3akon bonbimana
JUTSL pacTipeiesICHHs YaCTUIl BO BHEIIIHEM MTOTEHI[UATIBLHOM I10JI€.

32. CpenHee 4YHMCIIO CTOJIKHOBEHWH, CpemHss JUIMHA CBOOOAHOTO mpobera w
3 PEeKTUBHBII THAMETP MOJIEKYIL.

33. Pabora mpu wu3MeHeHHMH OO0bEeMa, KOJUYECTBO TEIUJIOThI, BHYTPEHHSS HSHEPrHUs
uaeanbHoro rasza. IlepBoe Havyasio TepMOAMHAMUKH, €0 MIPUMEHEHUE K u3ompoleccaMm. Bropoe
Ha4aJio TePMOJNHAMHUKHU.

34. AnumabarHslii npouece, ypaBuenue Ilyaccona.

35. TeruioemkoCcTh HAEANBHOTO Ta3a MpH U30Mpoleccax. YpaBHeHue Maiiepa.
Kiaccuueckast MoJeKylIsipHO-KMHETHYECKas TEOopus TEIUIOEMKOCTH HACAIIBHOIO ra3a U ee
OTPaHUYEHHOCTb.

36. Kpyrogoii mporiecc (mmkin). TerutoBbie aBUTAaTe N W XOJOMWIbHBIC MamuHbl. KITJ]
ujeanbHoM TeroBoit mamuHbl. [{ukn Kapho.

37. DHTpomnus HIEaNbHOTO ra3a Mpu o0paTHMBIX W HEOOpAaTHMBIX Ipoleccax. Teopema
Hepucra. CrarrucTuyeckoe TOIKOBaHKE SHTPONHH. TepMoArHAMHUKAa HEOOPATHUMBIX MPOIIECCOB.

Tunoswlie 3a1a4M M0 JHCHUILIHHE
1. JIBIDKCHHE MaTEepHABbHOM TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c?. OnpenenuTh KOOPAUHATY B MOMEHT BPEMEHHU, B KOTOPBII 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.
Otser: -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 JUCKa OyneT paBHa Hym0? OTBer:
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 MoMmeHT mHepuuu mapa Maccod 5 kr m paguycoM 10 cM OTHOCHTEIBHO 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
HEepIEHINKYIIPHOH K IIIOCKOCTH JHCKa U Mpoxosiei 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 ITpOoXosaulel uepes 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 cTepxHs mMaccod 1,5 Kr m amHONM 1 M OTHOCUTENBHO OCH
NEPIEHUKYIJIIPHON K CTEPKHIO U ITpoxosiiel yepes ero konen. Orser: 0,5 Kr-m’,
12. BepeBka paspeiBaeTcs NpH IMOJABEIIMBAHMM K HEW Tenma Maccod 36 kr. Temo kako

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 MMHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKUMATh TEJIO MAacCOi 2 K K
BEPTUKAIBHON CTeHe, YyToObl oHO He ynano? KodpduimeHt TpeHus MeXIy HOBEPXHOCTHIO
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. ToHkul OqHOPOAHBINA cTepxkeHb JuIMHOM 50 cM 1 maccoit 400 r BpamaeTcsi ¢ yriioBbIM
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 TyImo 3a IMWIMHIPUK AUAMETPOM 8 MM, ONPECTHUTh 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 mapuk Maccod 100 r ABMKETCS B TNOPU30HTAJIBHOM 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. OrnpenenmiTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOr0 MUIMHIIPA, CKATUBIIErocsi 6€3 CKOMBKEHUS 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, JeTsIuid rOpU30HTAIBHO €O cKopocThio 800 m/c, momamaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaifTu ckopocTh muiaTdopMsl Mocie MOomNajaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

24. ITo ropu3oHTaIBHBIM penabcaM co cKOpocThbio 20 kM/4u BHXkeTcs miuatdopma maccsl 200
kr. Ha Hee BepTuKaibHO MagaeT kameHb Macchl 50 Kr 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' BEPTUKAJIBHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS 4acTOTa BpALICHMs, €CIIM 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®=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh TOuku. OTBeT: 6 cM/c.

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

28. Haiftu mnepuon konebGaHuii (U3MYECKOro MasiTHHKA, MPEICTABIAIOIIEr0 CcoOoH

OJIHOPOJIHBIM CTEepKeHb JUIMHOW 60 CM, BpalArOIUNWCSI BOKPYr TOPH30HTAIBHOW 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 BOJOPOJa M3PACXOAOBAIM, JaBliecHHEe B OamwtoHe moHu3mwiock Ha 0,4 Mlla.
Onpenenutb Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

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

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

36. Ha ckonbko wu3MeHWIach BHYTPEHHSISI JHEPrus BOASHOIO Iapa, €CIM IpU €ero
1300apHUYECKOM C)KaTHH BHEIIHUE CHIIbI coBepIImn padoTy paBHyro 10 k/[x? OrBer: 30 k/[:k.
37. [Tpu xaKoM naBIEeHUHN MPOUCXOAUIIO U300apHOE paCIIMPEHUE a30Ta, €CIIM Ha YBEIIMYCHHE
ero oorema Ha 12 11 Ob110 3aTpadyeHo KoymdecTBO TerioThl paBHoe 21 kIx? OtrBer: 500 klla.
38. Kakoe konu4ecTBO TEIIOTH ObLIO 3aTpaueHO Ha HArpeB refius MPU MOCTOSHHOM 00beMe
V=20 1, ecnmu ero gasnenue Bozpocio Ha 400 kI1a? OrBer: 12 k/[:k.

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

40. [Tpu m3oxopHOM HarpeBe | Moms renus Temiieparypa yBenuuuBaeTca B 3 paza. Haiftu
npuparienue surpormn. OrBer: 13,7 JTx/K.

4.2. lIpomexkyTouHas atTecTanus B popme 3x3aMeHa (2 cemectp)

Kon Pe3yabTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOTrPaMMBbI
KOMIIeTeHIIUH Coaeprxanue KoMIeTeH UM
OIIK-1 Crnoco0eH npuMeHsATh GyHIaMeHTaJIbHbIE 3HAHUs], [10JIy4€HHbIE B 00J1aCTH

MaTeMaTUYeCKUX U (MJIM) €CTECTBEHHBIX HAYK, M UCIOJIb30BaTh X B
npodeccrnoHalbHOI 1eATEeNbHOCTH

OIIK-1.1. [IpumensieT pyHIaMeHTaIbHbIE 3HAHUSI B 00JJACTH MaTeMaTUYECKUX HayK B
poeCCUOHATILHOM 1eATEIbHOCTH

Tumnosele TeopeTHYECKHE BONPOCHI K IK3aMeHY 0 JUCHHUIINHE

1. DnexTpuyeckuii 3apsi] U €ro CBOMCTBA. 3aKOH COXpaHEHUS 3apsiaa. BzaumosnencTere 3apsiaoB.
3axoH KynoHna.

2. DIIEKTPOCTaTUYeCcKoe  TOoJie, BEKTOp  HampspkeHHocTd.  [lpmHOMD — cynmepno3unuu
AIIEKTPUYECKUX IOJIEH U €r0 IPUMEHEHHUE JJI PacdeTa MoJisl, CO3JaHHOIO CUCTEMOM 3aps0B.

3. TloTeHIMaIbHOCTH MEKTPHUECKOTO 1ot PaboTa mo mepeMemeHuio 3apsaa B JIEKTPHIECKOM
nosie. [loTeHnmanbHas 3Heprust B3auMOICUCTBUS SJIEKTPUUECKUX 3apsI/IOB.

4. CBs13p MEXIy TMOTEHIMAJIOM U HaNpsDKEHHOCThbIO. BpluncieHwe moTeHIMana 1o
HaNPsYKEHHOCTHU AIEKTPUUECKOTO OIS,

5. IloTrok BekTOpa HAMPSKEHHOCTH 3JIeKTpuyeckoro nois. Teopema ["aycca 1uist aneKTprUUecKoro
I0JIs1 B BaKyyMe.

6. [Ilpumenenue Teopembl ['aycca misi pacuera SJEKTPUYECKHX MOJEH, CO3MaHHBIX TOYCUHBIM
3aps/10M, PABHOMEPHO 3apsHKEHHBIMU TUIOCKOCTBIO, c(hepoit, HUThIO, IMIMHIPOM, IIAPOM.

7. TeopeMa O HUPKYISIMHA BEKTOPAa HANPSHKEHHOCTU AieKTpuueckoro mnoss. [loreHuuan mosns
TOYEYHOTO 3aps/a.

8. DiekTpuYecKHiAi MOMEHT JHIONS. TOYCUHBIA JMIONB. OJCKTPHUYECKOE I0JIE TOYECUHOTO
JUIOJS U €ro pacdeT Ha OCHOBE IPHUHIMIA CYNEPHO3ULUHU. DJIEKTPUYECKOE I0JIE HA OCH
JTUTIONS U B HAIIPABIICHUH, IEPIEHAUKYISIPHOM K OCH JTUTIONIS.

9. DnekTpUYeCKUi JUMONb B  OAHOPOJHOM M  HEOJAHOPOJHOM  3JIEKTPHUUECKOM  IIOJIe.
[ToreHunanbHas SHEPTUS JUIOJIS.



10. CgoboxHble U cBA3aHHBIE 3apsbl. Bektop anekrpuueckoro cmemenus. Teopema ["aycca
JUTSL DJIEKTPUYECKOTO MOJIS B JUMIEKTPHUKE.

11. JIusnexTpuku, NOispU3alus AUIIEKTPUKOB. BEKTOp MOISPU30BAHHOCTH. DIEKTPUUECKOE
10JI€ BHYTPH JIU3JIEKTPUKOB. J(ManeKTpudeckas BOCIPUUMUYUBOCTb U TPOHUIIAEMOCTb.

12.  VYcnoBus U1t BEKTOpa HANPSHKEHHOCTH DIIEKTPUUYECKOTO IMOJISE U BEKTOPA AJIEKTPHUYECKOTO
CMEUIEHUS Ha TPAaHULIE IBYX JUAIEKTPUKOB.

13.  CerHerosneKTpUKH, UX CBOMCTBA. J{MANEKTpUUIECKUN THCTEPE3HC.

14. Pacnpenenenue 3apsiia B IPOBOJHUKE. DJEKTPOCTaTUYECKass MHAYKLHUA. DIEKTpUUecKast
€MKOCTb YEIMHEHHOTO IIPOBOJIHUKA, 2-X IPOBOJHHUKOB.

15. KonpaeHcatopbl, BHJbI  KOHJIEHCATOPOB.  ODHEPrusi  3apsHDKEHHOTO  IPOBOJHMKA,
KOH/JIEHCATOpa. DHEPrusi AIEKTpUIecKkoro nojsi. O0bemMHasi INIOTHOCTh YHEPTHUH.

16. DOmnekrpoaBmxymias cwia. 3akoH OMa W CONPOTHBIICHHE NPOBOAHUKOB. 3akoH OMma B
UHTErpajdbHOl U muddepeHnnanbHoi Gopmax. 3akoH Oma A HEOIXHOPOJHOTO YYacTKa
LEIH.

17. Knaccuueckue OmBITBI MO OOHAPYXKEHUIO U OOBSCHEHHIO MEXaHM3Ma BO3HHKHOBEHHS
JJIEKTPUYECKOTO TOKA. YCIIOBHUS BO3HUKHOBEHMS JJIEKTPUUECKOTO TOKa. XapaKTEepPUCTHKHU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPHIBHOCTH.

18. PasBerBneHHble aMekTpuueckue nenu. [Ipasuna Kupxroda.

19. MommuocTs TOKa. 3ak0oH J[xoyis-JIeHa B uaTerpaibHol u nuddepeHnmansaoi Gpopmax.

20. BekTtop MarHUTHOM HWHAYKIMH. MarHuTHOE MOJi€ PABHOMEPHO ABMXKYIIETOCS 3apsja.
3akon buo-Casapa-Jlamnaca.

21. [Ilpumenenue 3akoHa buo-CaBapa-Jlammaca uis pacyera MarHMTHOTO TMOJSL TMPSMOTO
IIPOBOJHMKA C TOKOM, KPyTrOBOT'O ITPOBOJHUKA C TOKOM.

22. JleiicTBHE MarHUTHOTO Ha ABMXKYyIIuiics 3apan. Cuna Jlopenma. Dddext Xoma.

23. BsaumopeiicTBHE MPOBOAHUKOB C TOKOM. 3aKOH AMITepa.

24. Teopema 0 HUPKYISILIMKM BEKTOPA MHAYKIIMA MAarHUTHOTO MOJIsI. 3aKOH TMOJHOTO TOKA.

25. TlpumeHeHWe 3aKOHA TIOJHOTO TOKa JJIsi pacyéra MAarHUTHOTO TIOJNS COJICHOH]A,
TOPOMIAJIbHON KaTYIIKH.

26. TIloTox BekTOpa MarHMTHOW WHAYKIMH. Teopema Ilaycca mans BekTOpa WHIYKIUU
MarHuTHOTO noJid. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

27. Pabora o nmepemMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJIE.

28. SIBnenue snekTpoMarHUTHOM MHAYKUMHU. OnblTel Papasges. 3aKOH 3JIEKTPOMArHUTHOM
uaaykiuu. [lpaBuno JleHma. DneKTpoABMXKyIIas cuia WHAYKIUU. [lOMHBIA MarHUTHBIA
oToK. Toxu Dyko.

29. SBnenme camomnaykimu. WuanykruBHOCTh. OJJIC camomHaykiuu. WHIYKTHBHOCTH
COJIEHOW 1.

30. Bzaumuas uHAYKIUWS. B3auMHas WHAYKTUBHOCTh. DHEPTUs KOHTYpa ¢ TOKoM. [I10THOCTB
DHEPIHH.

31. V3meHeHuWe CUIIBI TOKA MPH Pa3MbIKaHUH/3aMBIKaHUH LENH, COAEepIKaIel HHIYKTHBHOCTD.

32. HamaranueHHocTh. TOKM HaMarHMYMBaHUS. BeKTOp HamMpsHKEeHHOCTH MAarHUTHOTO OIS
Teopema o HUPKYISILIMKA BEKTOPA HAIPSPKEHHOCTH MAarHUTHOTO TTOJIAL.

33. JluBepreHuus ¥ poTOp BEKTOpa MHAYKIMH MarHUTHOTO moisi. BuxpeBoe snexTpuyeckoe
1oJie, TOK CMEIIeHHsI. DIeKTPOMarHUTHOE TOJIE.

34. VYcnoBus sl BEKTOPOB MHAYKIMH U HAMPSHKEHHOCTH MarHUTHOTO IOJIST HAa TPaHMLE JIBYX
MarHeTUKOB.

35. Jlua-, mapa-, eppo MarHeTHKH: OCHOBHbIE XapaKTEPUCTUKH.

36. VYpaBHenme MakcBemia UIS  JNEKTPOMArHUTHOTO  TIOJSE B HMHTETPAIBHOW U
muddepeHraIbHOR Gopmax.

37. uddepeHnmaapHOoe ypaBHEHHE JJICKTPOMArHUTHBIX KOJeOaHWH, ero perieHue. Bubl
KOJIEOAHUHN U UX XapaKTEePUCTHKH.

38. VYpaBHeHHE BBIHYXKJICHHBIX KojcOaHuid. Pe3onanc TokoB um HampspkeHui. [loHsTHE O
IIEPEMEHHOM TOKE.



39. Pacnpocrpanenue BOJIH B ynpyroit cpene. [IpononsHbie U OnepedHble BOJHBL. YpaBHEHHE
MJIOCKOW W chepuyeckoil rapmMoHnueckux BojH. daszoBas ckopocTh. BomHOBOe ypaBHEHHe.
Oueprus BosHbl. [Ipuniun cynepno3unuu BoiaH. CTosiure BOJIHBI.

40. BonHoBoe ypaBHeHHME JJI1  DJIEKTPOMAarHUTHOM  BosiHBL.  OCHOBHBIE  CBOMCTBA
ANIEKTPOMAarHUTHBIX BOJH. OHEpPrusl 3JIEKTPOMAarHuTHbIX BoyH. Bekrop IloiiHTHHrA.
VHTEHCUBHOCTH BOJIH.

41. BpemeHHas UM  IpPOCTPAHCTBEHHAas  KorepeHTHOcTH. CTelneHb  KOI'€pEHTHOCTH.
Untepdepenius apyx BonH. Matepdepenuus ceera. lllupuna natepdepeHIINOHHOI MONOCHI.

42. Cnocobbl HabmomeHnuss wuHTepdepeHUM cBera. JIByxiiydeBas HMHTEpPPEPEHIUS.
Untepdepenuss B TOHKMX IuleHKax. [losockl paBHOrO HAkJIOHA W PaBHON TOJIIMHBIL.
WutepdepomeTpsl.

43. JIndpaxuus ceera. [Ipunnumn [oirenca-dpenens.

44, Merox 30H @penens. Audpaxus Openenst Ha KPyriIoM OTBEPCTHH. 30HHAS TUIACTHHKA.

45.  JIndpaxuus Opaynrodepa Ha mead 1 MHOTHX meisx. JJudpakironHas pemerka.

46. Jludpakuus Ha mpocTpaHcTBeHHOU pemietke. @opmyna Bynbeha-bparros. Paspemaromas
CIIOCOOHOCTh ONTHYECKUX TPUOOPOB.

47. [EctecTBeHHBIN U NOISAPU30BaHHBIN cBeT. 3akoH Mantoca. CTeneHb Moysspu3aluy CBeTa.

48. Tlongpuzanus npu OTpaXeHUU U IpejaoMiIeHnd. 3akoH bproctepa.

49. PacmpoctpaHeHHe cBeTa B IOIVIONIAIONIMX Cpeaax. 3akoH byrepa. Jlucmepcust cserta.
HopmanbHast 1 aHoManbHast AUCIIEPCHSL.

50. TemnoBoe HW3IIyueHHE W €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3Ny4eHus. | umoresa
Ilmanka. @OTOHBL.

Tunosble 3a1a4M M0 JMCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMs TOUYEYHBIMU AJIEKTPUUYECKUMU 3apsiiaMu, €CJIM U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOrO paccTosiHus Ha 50 cM cuia B3aUMOAEHUCTBUS yBEIMYHUBAETCS B 2
paza. OrBet: 1,7 M.
2. Ha merammueckoit chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenutsb
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO MMOJsi Ha paccTossHUU I = 10 cM OT 1eHTpa chepsl.
Otsert: 0.
3. Ha merammyeckoit cdepe paguycom 15 cm Haxomurtes 3apsa Q = 2 vKn. Onpepenuts
HaNpsHKEHHOCTh £ 3JIEKTPOCTAaTUYECKOro Mol Ha nmoBepxHocTH cdepbl. OTeer: 800 B/m.
4. Ha merauinyeckoit cdepe paguycom 15 cm Haxomurtes 3apsa Q = 2 vKn. Onpepenuts
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHYECKOro MOJisi Ha paccTossHUU I' = 20 cM OT LeHTpa cdepsl.
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 KOHIEHTPUUECKUE METAIIIMUecKue 3apskeHHble cdepsl paguycamu Ry =6 cm u Ry, = 10
CM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E 10Js
B TOYKE, OTCTOSIIIEH OT IeHTpa chep Ha paccrosHuUe I = 5 cM. OtBeT: 0.
7. DleKkTpuyeckoe II0JIe CO3JaHO JBYMs OECKOHEYHBIMH TNapaliebHbIMU IJIaCTHHAMH,
HECYIIMMH DPABHOMEPHO paCIpeAesieHHbIH Mo T1iomaau 3apsn [1 =1 KM% Onpenenuthb
HanpsbkeHHOCTh E monst mexy mactuaamu. OTBet: 0.
8. DiekTpudeckoe IIoJIe CO37aHO JBYMsS OECKOHEYHBIMH TapalIeIbHBIMUA TIIACTHHAMM,
HeCYIMMH DaBHOMEPHO pacIpeeNeH bl mo miomand 3apsx [ =1 uKm/m®. Onpenenuts
HanpspkeHHocTh E nons BHe miactud. OTBer: 113 B/Mm.
9. TloTeHIMAI HIEKTPHYECKOTO OIS, CO3ABAEMOTO CHCTEMOM 3apsiioB, HMeeT BUI ¢ = a(X’-
yz), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJJIEKTPUYECKOIO IO B TOYKE C
koopaunHaTamu X = 1 M, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKPYTIIUTH C TOYHOCTHIO JI0
nByx nudp mocine 3amnstoil. [OTBer: 2,24 B/m.



10. JIBa Toueunsix 3apsaa +7,5 uKn u —14,7 aKn pacnonoxkensl Ha pacctosaun 5 cM. Haiitu
HANPSDKEHHOCTD JIEKTPUYECKOIO TOJIS B TOUKE, HAXOASILEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM oT Broporo 3apsaa. Orser: 112 kB/m.

11. Omnpenenuth HANPSKEHHOCTh 3JEKTPUUYECKOrO IOJsS B TOYKE, PACIIOJIOKEHHON BAOJb
npsiMoi, coequnstonieit 3apaael +10 HKi u +8 uKn n Haxopsmelica 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 OJMHAKOBBIC MOJIOKUTEIHHBIC 3aPSJIbI
2 uKn. OnpenenuTs HaNPSHKEHHOCTD JIEKTPUUYECKOTO TOJIs B LIeHTpe kBajapara. Oreer: 0.

13. Paccrosuue | mexay 3apsgamu Q==2 uKi qunoss pasao 10 cM. Haiitu noteHIuan ¢ moss
CO3IaHHOT'O JMIIOJEM B TOUKe, yAajdeHHOU Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsijia.
Ortgert: 0.

14, JIumons C D2JIEKTpUYECKHMM MOMEHTOM p =75 nKia'M cBOOOJHO yCTaHAaBIMBAaEeTCS B
OJIHOPOJHOM DJJIEKTpUYECKOM Tojie HampspkeHHocThio E = 80 kB/M. Bprumcnuths paboty A4,
HEOOXOIUMYIO JIJIsi TOTO, YTOOBI IOBEPHYTH AUIOJb Ha yroi o = 90°. OrBeT: 6 MK/IK.

15. Ompenenuth, TpU KaKOW HANPSHKEHHOCTH E CpeqHero MaKpOCKOMHYECKOro TMOojs B
TURIIEKTpUKe (€=3) MONSPU30BAaHHOCTh P JOCTUTHET 3Ha4yeHwus, pasHoro 200 MxKu/m?. OrBer:
11,3 MB/m.

16. Haiitu paguyc BHemHel o0kianku Ry BO3ayIHOTO chepruieckoro KOHIECHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHe# oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

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

18. OmpenenuTh 3JIEKTPOEMKOCTh HWJIMHIPUYICCKOTO BO3IYIIHOTO KOHJACHCATOpa JJIMHOM
| =10 cm, ¢ paguycamu o0kimagok Ry =1 cm u Ry =2 cm. OrBer: 8 nd.

19. Tpu onMHAKOBBIX KOHJIECHCATOPA COEIMHEHBI IMOCIeNoBaTelNbHO. EMKOCTh Takoi OaTapew
C =100 n¢. Ompenenuth €MKOCTh OaTrapew KOHJEHCATOPOB, TMOCIE TOTO, KaK OJWH W3 HUX
3anoiaHwIn napaduuoM (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymHBINA KOHAEHcaTop AnekTpoeMkocTbio C = 1,11 H® 3apsbkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocie oOTKIOYEHHS OT HMCTOYHMKA TOKAa PACCTOSHHUE MEXIY
oOKJIaIKaMu KOHJIeHcaTopa OblJI0 yBelIHueHO B 5 pa3. Onpeaenuts paboTy A BHEIIHUX CHII MO
pa3aBuxkeHuo ookiIanok. Oreer: 0,2 mxK.

21. Cwuia Toka B MPOBOJHUKE M3MEHSETCS CO BpEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiftu 3apsin ¢, mpoTekarouuii yepe3 IMONEpPEeYyHOE CeueHUe MPOBOAHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusieHreM 0,080M npu Toke 4A oTAaeT BO BHEUIHIOK
nenb 8BT. Kakyto MOIIHOCTB OT/IaCT OH BO BHELIHIOKO 11eTb Iipu Toke 6A? OtBer: 11 Br.

23. K ucrounuky Toka ¢ 3JIC @=1,5 B npucoenuuunm karymky c conporusieaneM R=0,1 Om.
AMriepMeTp mnokaszan cuity Toka, paBHyro 11=0,5 A. Korjga kK MCTOYHHMKY TOKa MPHUCOEIUHHIN
MOCJIETIOBATEIBHO €I1I€ OJJMH MCTOYHHK TOKa ¢ Takou ke DJIC, To cuma Toka | B TOM *e Karymike
okaszanack paBHou 0,4 A. Onpenenutb BHYTPEHHEE CONMPOTHUBJIEHUE MEPBOIO MCTOYHUKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cuie Toka ;=3 A BO BHENIHEH IIENU aKKyMYJIATOPA BBIJCIIIETCS MOIIHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE COMPOTHBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInOTHOCTHP TOKa B MEIHOM MPOBOJHUKE paBHA 2 A/vm?. Haiiri HaIPSKEHHOCTh
ANEKTPUYECKOTO TOJISI B MPOBOJHUKE. YAenbHOE conmpoTuBieHne Menu 17 HOm M. OtBer:
34 mB/m.



26. [lo mpsmMomy OECKOHEYHO [JIMHHOMY TMpPOBOAHMKY Teduer Tok 50 A. OmnpenenuTh
MarHUTHYI0 MHIYKIHMIO B TOYKE, yJAJICHHOW Ha pPacCTOsHUE 5 cM OT mpoBojaHuka. OTBet:
200 mxTa.

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

28. Kakoii TOk TedeT 1no npssMoMy OECKOHEYHO JAJTMHHOMY IPOBOJHHKY, €CIIH Ha paccTosHuu 10
CM OT Hero MarHuTHas uHaykuus pasHa 20 MxTn? Orert: 10A.

29.  Kakoii TOK UAET 0 TOHKOMY KOJIbITy paguyca 10 cMm, eciy HHAYKIMS MarHUTHOTO TIOJIS B
ueHTpe konbla paHa 100 MxTn? Orser: 16 A.

30. /IBa AMMHHBIX MapajuIeIbHBIX IPOBOJAA HAXOAATCS HA PACCTOSHUUM I =5CM OIUH OT
npyroro. ITo mpoBoiam TEKyT B MPOTHUBOIIOJIOKHBIX HAIPABICHUAX oJuHaKoBble Toku | =10 A
Kaxplii. HaliTn HanpskeHHOCTh H MarHUTHOro mojisi B TOYKE, HaXOJAIIEHCS Ha PacCTOSIHUU
1 =2 cM OT OJTHOTO U I, = 3 cM OT Apyroro npoBoaa. OrBer: 132 A/m.

31. OnpenenuTh HHAYKIIMIO MAarHUTHOTO TI0JII Ha OCH JJIMHHOTO COJICHOM]IA, COJIEPIKAIIECTO
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 ToJI Ha ocu costeHouaa H = 300 A/m. OTBet: 600 ml

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

34, BbuucanTh HUPKYIALKUIO BEKTOpA HAMPSIKEHHOCTH BAOJb KOHTYpA, OXBAThIBAIOIIETO

toku 11=10A, 1,=15A, Texkymue B OJHOM HampaBieHuH, U TOK |3=20A, Tekymuii B
IPOTHBOIOJIOKHOM HarpasieHUU. OTBeT: 5 A.

35. [Ipsimoit mpoBoa, Mo KOTOpomy TeueT Tok 1=1 KA, pacronokeH B OAHOPOJHOM MarHUTHOM
1oJie MEPHEeHIUKYISIpHO JUHUAM MHAYyKuuu. C kakoil cuioi F nelicTByer mose Ha OTpe3ok
npoBoja juuHou 1=1 M ecnu MarauTHas uHaykuus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoii mpoBox, mo kortopomy Teder Tok 1=100 A, pacmoiio)keH B OJHOPOIHOM
MarHuTHOM TioJie ot yriiom 60° k muHusM MarHuTHOM uHaykuun. C kakod 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 ranpBaHOMeTpa JUIMHON a=4 c¢M u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HaXOJUTCSI B MarHUTHOM moiie ¢ uuaykuuein B=0,1 Tn. Ilnockocts pamku
napajuieibHa JUHUAM MHAYKIMU. HallTh MexaHn4yeckuii MOMEHT M, NEeUCTBYIOUIMI Ha paMKy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 mxH/Mm.

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

39. Boruncauts paguyc R 1yru okpyKHOCTH, KOTOPYIO OMUCBIBAET MPOTOH B MarHUTHOM TOJIE €
unaykuei B = 15 mTn, ecnu ckopocTh v ipoToHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIBykpaTHO WOHHW3HMPOBAaHHBIA aToM Tenus (@-9acTHIla) JBWXKETCS B  OJHOPOIHOM
MarHuTHOM noJjie HanpsbkeHHOCcThio H = 100 kA/M no okpyxHoctu paguycoMm R = 10 cm. Haittu
ckopocTh U a-dactuilsl. OTBeT: 0,61 MMm/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. Haiftu yron mexny HampaBlieHUSIMH
CKOpPOCTH M MarHuTHOM uHAykuu. Oreer: 30°.

42. 1lemb COCTOWT W3 TOCJENOBATEIBHO COEAMHEHHBIX compotuBieHus R =1 Owm, Karymkw
uHayKTUBHOCTH L = 1 T'H, ncrounnka Toka u kimoda. Koy 3amkHyT. Uepes kakoe Bpems mocie
pa3MbIKaHUs KJIF04Ya CUjla TOKA B IleNW yMeHbInTed B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT W3 TIOCIEOOBATENBHO COCJUHEHHBIX  CONPOTHUBIICHUS, KAaTYyIIKU
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3amMkHyT. Uepes t = 0,5 ¢ nocne pa3mplkaHus



KJII0oYa CWja TOKAa B [ENM yMeHbIiIack 3 pasa. OnpenenuTh conpoTuBieHue R, ecim
uHayKTUBHOCTD L = 4,1 T'H. OTBeT: 9 OM.
44, BplUUCINTH 3HEPIUI0 MarHUTHOrO MOjis coyieHouna, cozaepxkamero N =1000 BuTkoB

npoBoja, npu cuie Toka | =1 A, ecnm MarHUTHBIA NOTOK Yepe3 €ro IONEPEeYHOE CEUEHUe
® =0,1 mB6. OTBeT: 0,05 k.
45. Haiitu MHAYKTMBHOCTH IPOBOIAILLEIO KOHTYpA, €CIM MAarHUTHBIM IIOTOK 4epe3 Hero

yBenuuuBaercs Ha 0,02 BO B pe3ynbraTe M3MeHEHHUs TOKa B KOHType ¢ 4 A no 8§ A. OtTBeT:
5 mI'H.

46. Ha mytu cBeTOBOM BOJIHBI, MAYLIEHM B BO3AYXE, IOCTABWIM CTEKISHHYIO ILIACTUHKY
(mokazarenb mpejaomiieHHsl cTekja paBeH 1,5) Tommmuoi 1 mMm. Ha ckonbko u3MEHUTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJAaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.

47. Haiitu Bce mnmuHbl BOMH Bumumoro cera (ot 0,76 mo 0,38 MkMm), KOTOpble OymyT
MaKCHUMAaJIbHO YCHJIEHBI IPU ONTUYECKOH Pa3sHOCTH XOJa MHTEPPEpUPYIOIIUX BOJH, PaBHOH 1
MkM. OT1BeT: 0,5 MKM.

48.  PaccrosiHue d Mexay aByMms miessiMu B onbite FOHra paBHo 1MMm, paccrosinue | oT mieneit
10 3kpana 3 M. OnpenenuTs UIMHY BOJTHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMATHYECKOTO
CcBeTa, eciy muprHa b nHTepepeHIIMOHHBIX MOJIOC Ha 9KpaHe paBHa 1,5 mM. OTBeT: 0,5 MKM.
49. Ha mbuibnyro mienky (N = 1,3), Haxonsuryrocs B BO3JyXe, MaJaeT HOPMAIbHO IMY4OK
ayueii 6enoro cera. [Ipu kakoil HauMeHbIel TosnuHe d MICHKH OTPaKCHHBII CBET C JUTHHOM
BoNHBI A = 0,55 MKM OKakeTcs MaKCHMaJIbHO YCWJICHHBIM B pe3yibTare HHTephepeHIn?
OtBet: 0,1 MKM.

50.  Paccrosinue Ary; MEXIy BTOPBIM H IIEPBBIM TEMHBIM KOJIblIaMi HbIOTOHA B OTpaKEHHOM
ceere paBHO |1 M. OmpenenuTs paccTosHue Arigg MEXAY IECSATHIM U JCBSTHIM KOJIBLAMH.
OTtBer: 0,39 mMm.

ol. Ha mens mupunoit ¢=0,05 MM majmaer HOpMaIbHO MOHOXpomaruueckuii cer (A=0,6
MKM). Onpenenuts (B rpagycax) yroi @ Mexay IepBOHAYaJbHBIM HANIPaBJICHUEM ITydKa CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO JUPPAKIMOHHYIO nojocy. Otser: 2,75°.

52. CxoJpbKO MITPUXOB Ha Ka)Iblii MHJUIUMETP COACPKUT AU(PPAKIUOHHAS PEIIeTKA, €CIU
npu HaOJMIOJIEHUHM B MOHOXpomaThyeckoMm cBere (A=0,6MKM) MaKCUMyM IISITOTO MOpsaKa
oTkJIoHeH Ha yroa ¢=18°? Orser: 100.

53.  Jucdpakumnonnas pemerka cogepxut N =200 mrpuxoB Ha 1mm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTHueckuil cset (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbILIEro MOpsIKa
naet ota pemierka? Oret: 8.

54.  CKoJIBKO IITPUXOB HA KAXKAbI MIIIMMETP COACPKUT TUPPAKIMOHHAS peIleTKa, ecliu
npyu HaOJIOJIEHUH B MOHOXpomaTtudeckoMm cBeTe (A = 0,6 MKM) MakCUMyM TpeThero Mopsika
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

55. [Ty4oK eCTeCTBEHHOTO CBETa, WAYIIHUI B BOJE, OTpaKkaeTCs OT TpaHu aamasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). IIpu kakom yriie mageHus o (B rpajgycax) OTpaKCHHBIH CBET
MOJIHOCTBIO MoJssipu3oBan? OTBeT: 61,2°.

56. VYron bprocrepa og, IpH NMaZgeHUH CBETa U3 BO3/yXa Ha KPUCTAJI KAMEHHOW COJIM PaBEH
57°. OnpenenuTh CKOPOCTh CBeTa B 3TOM Kpucrtauie. OrBer: 194 Mwm/c.
S57. [IpenenbHBIE Yroa o IOJHOIO OTPAXKEHUs IydKa CBETa HA TPAHMUIE KUAKOCTH C

BO3MyXoM paBeH 43°. Ompenemuts yron bprocrepa og, (B rpamycax) mid mageHus JTyda U3
BO3/yXa Ha MOBEPXHOCTH ITOM KUAKOCTH. OTBer: =55°45".

58. VYron Mexay riIaBHbIMH IUIOCKOCTSIMH TOJISIPU3aTOpa M aHajiu3aTopa cocraBisieT 30°.
Onpenenuth W3MEHEHWE WHTEHCUBHOCTH TMPOIIEIIIETO 4Yepe3 HUX CBETa, €CIU yroyl MEXIy
TJIABHBIMH TUIOCKOCTSIMH TTOJISIPU3aTOpa U aHaIU3aTopa u3MeHuics 10 45°. Oreer: 1,5.



59. Crenenp nonsipusanuu P yactuuHo-mionsipuzoBanHoro ceera pasHa 0,5. B ckosbko pa3
OTIIMYAETCS MaKCHMallbHAsi WHTEHCHUBHOCTH CBETa IMPOIMYCKAEMOTO Yepe3 aHaiIu3aTop, OT
MuUHUMAaJIbHOU? OTBeET: 3.

60.  OmpenemTh TeMIieparypy, Mpyu KOTOPOM DHEPreTUIeCKas CBETUMOCTh Ry abCOMOTHO YepHOro
Tena pasHa 10 kB, OtBer: 648 K.

61. Ilotok sHeprum, W3ITy4aeMblii W3 CMOTPOBOIO OKOIIKA IUIABMJIBHOW TIieud, paBeH 34 Br.
OnpeIe/HITh TeMITepaTypy TedH, eCIIH IIIOMIATb OKOIIKA coctasysieT 6 cv. Orser: 1000 K.

62.  Bo CKONBKO pa3 HalO YBEIMYUTH TEPMOJIMHAMUYECKYIO TeMIIeparypy aOCOIFOTHO YEpPHOTO Teda,
YTOOBI €70 SHEPreTUUECKas CBETUMOCTb B3pocia B 16 pa3. Orser: 2.

63. Ha xakyro JUIMHY BOJHBI NPUXOIUTCS MAKCHUMyM CHEKTPAJbHON IUIOTHOCTH 3HEPreTHYECKOM
CBETMMOCTH a0COJTFOTHO YEPHOT'0 TeJIa P TeMITEpaType 0°C. OrBer: 10,6 MKM.

64. OmpenenuThs AJIMHY BOJHBI CBeTa, oOmywaromero (OTokaToa ¢ paboToOH BBIXOAA
A =215B, ecniu MmakcuMallbHasE KMHETHYECKast SHEPTHsl (POTOAIEKTPOHOB Tmax = 1 3B. OTBert:
400 HM.

65. Ha moBepxHocTh (hoToKaToma magaer MoHoxpoMartuueckuii cBeT (A = 310 Hm). UT0OBI
NOPEKPaTHTh OMHCCUIO  3JICKTPOHOB, HYXHO TMPHIOKUTh 3aJICPKUBAIOIIYI0  Pa3HOCTh
norenuuanoB U ve menee 1,7 B. Onpenenuts paboTy Beixoaa B 5B. OtBet: 2,3 3B.

Onepatop 340 000 "Komnaxus "TeH3op"

[JOKYMEHT MOAMNWCAH 3MEKTPOHHOWM MNOANMUCHIO

3aBeaytowmin kadeapoit Oudd
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