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1 OBIIME ITOJIOXKEHUA

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

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

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

KonTponp 3HaHul TpoBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [IpoMexyTounas
aTTecTalus MPOBOAUTCS B (hopMe FK3aMeHa BO BTOPOM U TPEThEM CEMECTpax.

dopMa IPOBEACHMUSA DK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKUM BOIIPOCAM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10l KOMIIETEHLMHU (UM €€ YacTH) B paMKaxX OCBOEHHUS JAHHOMN
JTUCIUILIMHBI OLIEHUBAETCS B Mpoliecce MPOBEACHH 9k3aMeHa B popMme O0aabHOW OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-NPOrpaMMHOIO MaTepuaia, YMEHHE CBOOOIHO BBHITIONHSATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPAMMO, YCBOMBIIMM OCHOBHYIO M 3HAKOMBIM C JIONOJHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccun, MPOSBUBIIUM TBOPUYECKHE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrPaMMHOTO MaTepraa;

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IIPOrpaMMHOT0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN IpeyCMOTPEHHBIE B IPOTrpaMMe 3a/1aHus,
YCBOMBILNN OCHOBHYIO JINTEPATypy, PEKOMEHJOBaHHYIO B nporpamMe. Kak mpaBuio, oreHka
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
JanbHenei yueOHoi paboThl U pohecCHOHATBHON AESITENbHOCTH;

«Y10BJIETBOPHUTEIBHO» 3aCIIy)KUBAaeT CTYAEHT, OOHApYKUBIIMN 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM i JajdbHeuied ydeObl u
npeacTosiieil paboThl MO CHEHHUAIbHOCTH, CIPABISAIONIMKICA C BBINOJHEHUEM 3aJlaHHM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOul, PEKOMEHIOBAHHOU
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJaHuii, HO 00Jaa0IIMM HEOOXOAUMBIMU 3HAHUSAMHM JUISI UX YCTPAaHEHMs MOJ PYKOBOJCTBOM
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEIYCMOTPEHHBIX MporpamMmon 3ajmaHuil. Kak mnpaBuio, oreHka
«HEYAOBJIETBOPUTEIILHO» CTaBUTCS CTYIEHTaM, KOTOPbIE HE MOTYT MPOJOJIKUTH O0ydeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHI MO COOTBETCTBYIOIIECH NUCIUTIIINHE.

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
pemieHus (U3MUECKUX 3a1a4 M0 TeMaM TEeKYILIEro ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JIUCIUIIJIMHE

Ne KonTposmmpyemsbie pazneisl Koa xonTpOnupyemoii Bun, meron, hopma
n/a (TeMbl) TUCIUTUTHHBI KOMIETSHITUH (Wn e OLICHOYHOT'O
4acTH) MEPOINPHUATHS
1 2 3 4
1 DU3NYECKUE OCHOBBI KJIACCHYECKON MEXaHUKHU
1.1 | Beeneunune OIIK-1 SK3AME
OI1K-3
1.2 | KunemaTtuka mocrynareabHOro OIIK-1 DK3aMeH
Y BPAILIATEJIbHOTO JBHXKCHUS OIIK-3
1.3 | lunaMuKa MOCTynaTeIbHOTO U OIIK-1 DK3aMeH
BPAIATEIbHOTO IBUKEHUS OIIK-3
1.4 | 3akoHBI COXpaHEHUS OIlK-1 DK3aMeH
OI1K-3
1.5 | OcHOBBI crienuanbHONU TEOPUU OIlK-1 DK3aMeH
OTHOCUTEJILHOCTH OI1K-3
1.6 | Mexanuueckue KojaeOaHus OIIK-1 DK3aMeH
OI1K-3
2 OCHOBBI MOJICKYJIIPHOU (DH3UKU ¥ TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJIEKYIIAPHOU (HU3UKHU OIIK-1 DK3aMeH
OI1K-3
2.2 | OCHOBBI TEPMOJIMHAMHUKHU OIlK-1 DK3aMeH
OI1K-3
3 DJIEKTPUUYECTBO
3.1 | Dnekrpocraruka OIIK-1 DK3aMeH
OI1K-3
3.2 | I[IpoBOJHUKY U JUIIEKTPUKHU B OIIK-1 OK3aMeH
AIIEKTPHYECKOM TIOJIE OIIK-3
3.3 | ITocTOSIHHBIN AJIeKTPUUYECKUIL OIIK-1 OK3aMeH
TOK OI1K-3
4 DIEeKTPOMAarHeTu3mM
4.1 | MarnuTHOE 10JI€ B BaKyyMe OIIK-1 DK3aMeH
OI1K-3
4.2 | MarauTHOE TI0JIe B BEIIIECTBE OIIK-1 DK3aMeH
OI1K-3
4.3 | DieKTpoOMarHuTHas WHIYKIUS OIIK-1 DK3aMeH
OI1K-3
4.4 | DneKTpOMarHUTHbIE KOJIeOaHus OIIK-1 OK3aMeH
OI1K-3
5 Bonnbl 1 ontuka
5.1 | Boxnsr OIIK-1 DK3aMeH
OI1K-3
5.2 | OnTuka OIIK-1 DK3aMeH
OI1K-3
5.3 | KBanToBas ontuka OIIK-1 DK3aMeH

OIIK-3




4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. llpome:kyTouHas atTecTanus B popme 3x3amMeHa (2 cemectp)

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 CriocobeH IpUMEHSTh eCTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIC 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIbHOT'O UCCJICIOBAHUS B HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

TunoBble TECOPETUYECCKHUE BONIPOCHI K 9K3aMEHY 110 JUCHUILJIMHE

1. MarepuanbHas touka. Cucrema orcuera. Ilyte. Ilepememenue. CxopocTs U
YCKOPEHHE MaTepuaIbHON TOUKH, UX MPOEKLIUU HA KOOPAUHATHBIE OCH.

2. Brpuncienue NMpoOHACHHOTO MYTH MPH HEPAaBHOMEPHOM JBIDKCHHHM MaTepUabHOM
TOYKH.

3. Uenrp macc. VYpaBHeHume nBWXEHHs IeHTpa wacc. Cucrema meHTpa Macc.
PeakTuBHOE IBMKEHUE.

4. KpuBoauHeiHOe IBHKEHHE MaTepUaIbHOM TOUKH. TaHreHIManIbHOE U HOpMaJIbHOE
YCKOPEHHE.

5. Bpamenue marepuanbHON TOUKM BOKPYT HEMOABM)KHOM OCH. YIVIOBas CKOPOCTb U
ynioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM ~ KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMHU.

6. [I'panHunbl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. IlepBblii 3akoH HeloToHA.
Cuna, macca u umnynasc. Bropoil 3akon HbtoroHa kak ypaBHeHME JBHXKEeHMs. Tperuil 3akoH
HeroToHa.

7. 3axkoH BcemMupHOro TsaroreHus. Cuiia TSHKECTH M BeC Tena. Ympyrue cuibl. CHITbl
TPEHHUS.

8. KoHncepBaruBHBIE W JaucCHUNaTUBHBIE cwibl. [loTeHnmanpHas »dHeprus. Buusl
NOTEeHIMaNbHOU SHeprun. [TonHas Mmexanndeckas SHEprusl.

9. Pabora cuibl u MomTHOCTE. KiHETHYECKast DHEPTHS TIOCTYNATEIHHOTO TBH)KEHUSI.

10. BuyTpeHHHME M BHEIIHHE CHJIBL. 3aMKHYTas CHUCTeMa. 3aKOH COXPAaHEHMs IOJIHOM
MeXaHn4ecKoi 3Heprun. CBsi3b 3aKOHOB COXPAHEHHUS CO CBOMCTBaAMU NMPOCTPAHCTBA U BPEMEHHU.

11. 3akoH coxpaHEHHs UMITYJIbCA.

12. MOMEHT CHJTBI, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUSI MOMEHTA UMITYITbCa.

13. OcHOBHOI 3aKOH AMHAMUKHU BPAIIATEILHOTO ABHKECHHUS.

14. MowmeHT uHepIuH, ero cBoiictBa. Teopema lllteiinepa.

15. BbIBO MOMEHTOB MHEPIMH CTEPKHS, LIMIUH]IPA, I1apa.

16. Kunetnueckast OJHeprusi Teja, BpPAIIAIOIIETOCS BOKPYT HETOABIKHOW  OCH.
Kunerndeckas 3Heprust Npyu MIOCKOM JABH)KEHUU.

17. Cob6omnbie ocu. ['mpockom. [Ipenieccust rupockormna.

18. Ilpunmun ortHocutenbHocTu [amunes. [IpeoOpasoBanue I'ammnes. Knaccnueckas
TeopeMa CIOKEHUsI cKopocTel. MTHBaprnaHTHOCTB 3akOHOB HpIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcuera.

19. Tocrymarer DitHmreliHa. [IpeoOpazoBanus Jlopenma. OTHOCHTENBHOCTh ITOHSATHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W NPOMEXKYTKOB BpeMeHH. VHTepBas Mexny
COOBITHSIMH.

20. PenaTtuBUCTCKHI 3aKOH NpeoOpa3oBaHMS CKOPOCTH. PensTMBHCTCKUN HMITYJIbC.
PensTuBHCTCKOE ypaBHEHME NIMHAMHMKH. PENSTUBUCTCKUE BBIPAXKEHUSA I KUHETHYECKOW W
IIOJIHOM dHEPruu. B3auMoCBsA3b MacChl U SHEPTUH.

21. Tlonatne o HeWHEpPIHMATBHBIX cUcTeMax otcueta. Cunbl wHepuwu. [lpuHIWN



SKBUBAJICHTHOCTH DUHILTEHHA.

22. ludbdepennmanbHoe yYpaBHEHHE CBOOOJHBIX TapMOHHUYECKHX KOJIEOAaHWH M €ro
peleHue.

23. IlpyxuHHBIN, GU3NYECKUN U MATEMaTUICCKUN MasTHUKH. DHEPTHs TApMOHUYESCKOTO
OCLIWJLIATOpA.

24. YpaBHeHue 3aryxarwolux KkoiebaHuii u ero pemieHue. [lapameTpsl 3aTyxarommux
KOJICeOaHM.

25. YpaBHeHUE BBIHYKJIEHHBIX KoeOaHUI U ero peuieHue. SBieHue pe3oHaHca.

26. CrnoxeHre OJJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPICHIUKYISPHBIX KOJICOAHHIHA.

27. Craructudeckuit u TEPMOJMHAMUYECKUI METO/IbI HCCIIEI0BAHMSL.
TepmonuHamMuyeckre mapameTpbl. PaBHOBECHBIE COCTOSIHUSI U MPOLIECCHI, X M300paXeHHE Ha
TEPMOJMHAMUYECKUX TUarpaMMax COCTOSHHUS.

28. UpneanbHblii ra3. J[laBneHwe wuaeadbHOro0 rasa. BBIBOI OCHOBHOTO ypaBHEHHS
MoJIeKyIsipHO-KuHeTHaeckor Teopun (MKT) nneansHoro rasa.

29. CpenHsis KUHETHYECKas OJHEPIus MOJEKYJd HWIeabHOTO Tasza. MOoJeKynspHo-
KMHETUYECKOE TOJKOBaHHE aOCONIOTHOM Temmeparypbl. Yucio cremeHeld cBOOOABI MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O paclpeieIeHUs] JHEPTUH 110 CTENICHSIM CBOOOIBI MOJICKYIT.

30. OcHOBHOE YpaBHEHHE COCTOSHUSI HAeadbHOro rasa (ypaBHeHue Kraneiipona-
Menpneneesa). M3omporecchl.

31. 3akon MakcBenia i pacrpeeieHuss MOJIEKyl UACalbHOTO ra3a Mo CKOPOCTIM U
SHEprusiM. XapakTepHbIE CKOPOCTH JABH>KEHUSI MOJIEKYI UI€aIbHOIO Ta3a.

32. DkcnepuMEHTaIbHOE MOATBEpKIeHUe pacnpeneneHuss Makcsemna: onbiTel [TepHa
u Jlammepra.

33. CpenHee 4YHCIIO CTOJIKHOBEHWH, CpelHss JUIMHA CBOOOAHOrO mpoOera w
3 PEKTUBHBII TUaMETP MOJIEKYII.

34. ITlpunuun netanbHOTO paBHOBecusa. bapomerpuueckas dopmyna. 3akoH bonbiimMana
JUIS pacpeiesieHusl YacTULl BO BHEILIHEM MOTEHIMAILHOM I10JIE.

35. Pabota mpu wu3MeHeHHMH OO0bEMa, KOIWYECTBO TEIJIOTHI, BHYTPEHHSISI DHEPrHs
ujeanpbHoro rasa. Ileppoe Hauano TepMOIMHAMHKH, €T0 IPUMEHEHHE K M3ompoleccaM. Bropoe
Hayajio TEPMOJMHAMHUKHU.

36. AnwmabarHsrii mporece, ypasaenue [lyaccona.

37. TernoeMKOCTh UA€aJIbHOIO Ta3a TMpH H30IMpoleccax. YpaBHeHHe Maiiepa.
Knaccuueckas MoOJIEKyIsIpHO-KMHETHYECKash TEOPHsl TEIJIOEMKOCTH MJI€albHOIO Ta3a U ee
OTPAaHUYEHHOCTD.

38. Kpyrogoii mporiecc (mmkin). TerutoBble aBUTATENN W XOJOMWIbHBIE MamuHbl, KITJ]
uaeanbHoOM TemioBoil mammHbl. [{ukin Kapho.

39. DHTpomnus HIeanbHOTO ra3a Mpu O0paTHMBIX W HEOOpaTHMMBIX mpoleccax. Teopema
Hepucra. CtarrcTuyeckoe TOIKOBaHUE SHTPONHH. TepMoAHAMHUKA HEOOPATUMBIX MPOIIECCOB.

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETEHIH I
OIIK-3 CriocobeH periate CTaHAApPTHBIE 33Ja4u TPOoQecCHOHATbHON

JeSITeIbHOCTH Ha OCHOBE MH(POPMAIIMOHHOM 1 6ubauorpaduueckoi
KYJIBTYpBI C IPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHI U C y4ETOM OCHOBHBIX TpeOOBaHMM HH(OPMALIMOHHON
0e3omacHOCTH




Tunossble 3a1a4M MO TUCHUILIMHE
1. JIBm>keHrne MaTepruaaIbHON TOYKH 3a/1aHO YpaBHEHHUEM X=At+Bt2, rae A =4 m/c, B=-0,05
M/c?. OIpesennTh KOOPANHATY B MOMCHT BPEMCHH, B KOTOPBIA CKOPOCTh V TOYKU PAaBHA HYIIIO.
Otser: 80 m.
2. JIBIDKEHHE MATepHANbHOM TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rae A = 4 m/c, B=-0,05
M/c%. OIpeennTh YCKOPEHHE B MOMEHT BPEMEHH, B KOTOPbIi CKOPOCTh V TOYKH PaBHA HYIIIO.
Oreert: -0,10 m/c’.
3. JluneitHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpalllalOLIerocsl AucKa paBHa 3 M/C.
Touku, pacnonoxennpie HAa AR=10 cMm Oarke K OCH, HMEIOT JTUHEHHYIO CKOPOCTh V=2 M/C.
OnpenenuTts YyriioByK CKOpOCTh BpanleHus aucka. Orser: 10 paa/c.

4. Jluck Bpam@aercst cormacHo ypaHeHmio ¢ = A+Bt+Ct’, rne A=1pax, B=-2pan/c,
Cc=05 paz[/cg. Haiitu yrnoBoe yckopeHue B MOMEHT BpemeHu t = 2 ¢. OTBeT: 6 paa/c.
5. Juck Bpaiaercsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

c=-1 paz[/cg. B kakoit MOMEHT BpeMEeHHU yTiIoBasi CKOPOCTh AKCKa OyaeT paBHa Hym0? OTBeT:
2c.

6. HaiiTu MOMEHT MHEpLUH NOJIOrO HUIMHAPA MACCOM 2 KT U PAILYCOM 5 CM OTHOCUTEJIBHO
ero ocu cummetpuu. OrBet: 0,005 KI*M-.

7. HalitTu MoMeHT mHepuuu mapa Maccod 5 kr u paguycoM 10 cM OTHOCHTENIBHO OCH,
npoxosiiei uepes ero nuentp macc. Orser: 0,02 Kr*M-.

8. Haiitu MoMeHT mHepiuu aucka maccoil 0,5 xr u paguycom 20 cM OTHOCHUTEIBHO OCH
MIEPIICHIUKYIIIPHON K IJIOCKOCTH JMCKa M TPOXosiei yepes ero nentp. Orser: 0,01 KI*M-.

9. HaiiTu MOMEHT MHEpUMHU CTEepXHs Maccol 5 Kr W JUIMHOW 1,2 M OTHOCHUTENBHO OCHU
NEPIEHIUKYJIIPHON K CTEPKHIO U ITPpOoXosiiel yepes ero cepeauny. Orser: 0,6 Kr M-,

10. HaiiTu MOMEHT HWHEpUMHM CIUIOIIHOIO IIWJIMHIpPAa MAaccol 2 KI' U paauycoM 5 cMm
OTHOCHTEIIBHO ero oci cummerpui. OtBet: 0,025 kr-m’.

11. Haiitu MOoMeHT mHepuuu crepxHs maccol 1,5 xr u aimmHOM 1 M OTHOCHUTENBHO OCHU
MEePIEHANKYIISIPHON K CTEPIKHIO U MTPOXOsIIe uepe3 ero kouei. Oreer: 0,5 KI*M-.

12. BepeBka paspeiBaeTcs Npu NOJABEIIMBAHUM K Hel Tena Maccod 36 kr. Temo kakoin
HanOoJIbIIIel MacChl MOYKHO TIOJTHUMATh Ha 9TON BEPEBKE C YCKOPEHUEM 2 M/c?? OtBer: 30 Kr.
13. Teno cockanb3pIBaeT MO INIAJKON MOBEPXHOCTH, COCTaBIAOMEN yron 30° ¢ TOpPU3OHTOM.
Haiitn yckopenne tena. OTBet: 5 m/c?.

14. C xaxkoli MMHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HYXXHO IPHUKUMAaTh TEJIO MAaccod 2 KI K
BEPTUKAIbHOU cTeHe, uyToObl OHO He ymano? KoadduimeHT TpeHHs Mexay MOBEPXHOCTHIO

cteHsl U TesioM paseH 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 ¢. HaliTu cuily conpoTHBIEHUS BO31yXa,
cuntas ee nocrosaaon. OtTet: 0,25 H.
16. MaxoBUK B BHAEC HWIMHIApa Maccod 5 kr u paauycom 20 cM 3a 4 Cc OT Hayaia

PaBHOYCKOPEHHOTO BpaleHus 1ocTur yactothl 10 06/c. HailTu MOMeHT cuit, AeMCTBYIONINX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.

17. ToHkuii ogHOPOAHBINA cTepkeHb JMHOW 50 cM m Maccoit 400 r Bpamaercs ¢ yriioBbIM
YCKOpEHHEM 3 pa;l/c2 OKOJIO OCH, MPOXOMSIIEH MNEepNeHANKYISIPHO CTEPKHIO YEpe3 €ro
cepenuny. Onpenenuts Bpamaromuii MomMeHT. OTBer: 25 MH M.

18. [Tyns netut co ckopocthio 800 M/c, Bpamiasich OKOJIO MPOAOJIbHOM ocu ¢ yactoroil 3000
00/c. [lpuHMMas Mymmo 3a IMWIMHAPHK AUAMETPOM 8 MM, ONPENeUTh KaKyro JOJF0 KUHETHYECKOM
SHEPIUHM TeJla COCTABIISIET KHHeTHYecKas sHeprus BpameHus. OTser: 0,44 %.

19.  T[lox melicTBHMEM MOCTOSIHHOM CHJIBI BaroOHETKa MpHoOpesa CKopocTh 2 M/c. OnpeaenuTh
paboty A cwibl, ecir macca Baronetkd pasHa 400 kr. Oret: 800 k.
20.  Manenbkuii mapuk maccoir 100 © JABMKETCS B TOPU3OHTAIBHOW IUIOCKOCTH HAa HHUTH

mmHoit 40 cm. Kakyio paboTy HYXHO COBEpIINTH, YTOOBI YBEIMYUTH YIJIIOBYIO CKOPOCTh
mapuka ¢ 20 paa/c go 25 pan/c? Orser: 18 [Ix.

21. OrnpenenuTts JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 MJIMH/IPA, CKAaTUBLIErocsi 6€3 CKONMBKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.



22. OnHOPOMHBI UUIAMHAP KaTUTCS 0€3 TPOCKANb3bIBAaHWS TI0 TOPU30HTAIBHOM
MOBEPXHOCTU CO CKOPOCTHIO 2 M/c. Ha Kakyio BBICOTY OH CMOJXKET MOAHATHCSA MO HAKJIOHHOW
mwiockoctu? Oteer: 0,3 M.

23. Cuapsn maccel 50 Kr, JETSAIIMA TOPU3OHTAIBHO cO cKopocThio 800 m/c, momamaer B
mwiatrGopMy ¢ MECKOM M 3acTpeBacT B HeM. HaliTu cKOpocTh MmIaTdOpMBI TMOCIE TOMATaHUSI
CHapsa, ecnu ee macca 16 1. OTBer: 2,5 m/c.

24. [To Topu30OHTAIBHBIM penbcaM cO CKOpOCcThio 20 kM/u aBmxkeTcs miatdopma maccsl 200
kr. Ha Hee BepTHKaIbHO MajaeT KaMeHb Macchl 50 Kr u aBMkeTcs BMecTe ¢ ruiardgopmoit. C
KaKOl CKOPOCTBIO IOCIIE 3TOro JABMKeTcs miardopma? OrBer: 16 km/4.

25. [TnaTtdopma B Buae aucka Maccoil 4 Kr u paamycoM 12 cM Bpaimaercs Mo HWHEpIUU
BOKPYT' BEPTUKAJIbHOW OCH. BO CKOJBKO pa3 yMEHBIIMTCS 4YacTOTa BpAILEHHUSA, €CIM Ha Hee
MOJIOXKUTH KOJIBIIO0 Maccor 1 kr u paguycom 10 cm? OtBer: 1,35.

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

27. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHus 1Mo 3akoHy X = ACOS(wtt+@o), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOE yckoperue Toukn. Oreer: 20 em/c,

28.  Haiitm mnepuony KonebaHUil (U3UUECKOTO MAATHUKA, IPEACTABISIONIETO COOOM

OJIHOPOAHBINA cTepkeHb JnuHOW 60 cM, Bpallaromuiics BOKPYT TOPU30HTAIBLHOM OCH,
pOXOAIIeH Yepe3 OAuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepwon kosiebaHui (U3HYECKOTO MASTHHKA, MPEACTABISAIOMIEro coOoi
OJIHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIbHON OCH, MPOXOASIIEH
yepes kpait aucka. OTBer: 1,33 c.

30. bannon BMecTuMOCThIO 20 J1 COMEPKUT YIIIeKUCbI ra3 maccoit 500 T moja gaBieHUEM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAET UACANBHBIN a3, colepxanmii | KMoib BelecTBa Ipy JAaBJICHUH
1 MIla u remneparype 400 K? OrBet: 3,3 M.

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

33. B Gamnone BMectuMocThiO 25 11 HaxoauTcst Bojgopona npu temmeparype 290 K. Ilocne

TOTO KaK 4YacThb BOJOPOJAa M3pacxoj0Basd, JaBieHHWe B OauioHe moHusmwiock Ha 0,4 Mlla.
Omnpenenuts Maccy U3pacxofoBaHHOro Bogopoaa. Orser: 8,3 r.

34. B Gamnone cogepxurcs ra3z npu temneparype 100 °C. Jlo xakoif remnepatypsl (B °C)
HYXXHO HarpeTh ra3, 9ToObI €ro JIaBJICHNE YBEIUYIIIOCH B Ba pa3a? Orset: 473 °C.

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

36. Ha cKOIbKO H3MEHWIACh BHYTPEHHSS HHEPrus BOASHOIO TMapa, €Cld IpU €ro
1300apUYeCKOM CKaTUM BHELIHUE CUJIBI coBepuIid padoTy paBHyro 10 k/[x? OtBer: 30 kK.
37.  Ilpu xaKoM JaBJIEHUH NPOUCXOANUIIO H300apHOE paclIMpeHHe a30Ta, €ClIM Ha yBEJIMYEHUE
ero oobema Ha 12 11 6b110 3aTpadueHo kKosinyecTBo TerioTsl paBHoe 21 k/x? Orser: 500 klla.
38.  Kakoe KOJIMUYeCTBO TEIUIOTHI ObUIO 3aTPaue€HO HA HArpeB Iejius MpU MOCTOSSHHOM 00beMe
V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.

39. Kakoe konmdecTBO TEmIoThl MoTpedyercsi, 4ToObl HarpeTs 8§ Moib Bojgopoaa Ha 100 K
IIpU NOCTOSSHHOM faBieHuun? Orser: 23,3 k/x.

40.  Ilpu m3oxopHOM HarpeBe 1 Mons reiust Temreparypa yBenuuuBaercst B 3 pasa. Haiitu
npuparienne sarpormu. OrBer: 13,7 JIx/K.



4.2. lIpome:xyTouHasi arTectanus B opme 3x3aMeHa (3 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHS OCHOBHOI 00pa30BaTeIbHOM MPOTrpPaMMbl
KOMIIETEHIIMH Conep:kanue KoMIeTeHI U
OIIK-1 CriocobeH NpUMEHSTh €CTeCTBEHHOHAYYHbIE U O0IIENH)KEHEPHBIC 3HAHUS,

MCTOABI MATEMATUYCCKOI'O aHaJIn3a U MOACIIMPOBAHUA, TCOPECTUICCKOI'O U
OKCIICPUMCHTAJIbHOT'O UCCJIICIOBAHUS B HpO(bGCCHOHaHBHOﬁ JACATCIIBHOCTH

TunosBble TeopeTnyecKre BONPOCHI K IK3aMeHY N0 JUCHUIINHE

1. DnexTpudeckuii 3apsa U €ro CBOMCTBA. 3aKOH COXpaHEHHS 3apsna. BzanmopeiicTeue
3apsiioB. 3akoH Kynona.

2. DJeKTpOCTaTUYeCKoe II0Jie, BEKTOp HampsskeHHOCTU. llpuHumn cyneprno3unuu
ANIEKTPUUECKUX I10JIEH U €ro IPUMEHEHHUE JJIs PacdeTa oJisl, CO3/1aHHOTO0 CUCTEMOM 3apsI0B.

3. lloTrox BekTOpa HAaNpPsSHKEHHOCTH JlekTpuueckoro mons. Teopema [aycca s
ANIEKTPUUECKOTO I0JISI B BaKyyMe.

4. Teopema 0 HUPKYISIUU BEKTOPA HANPSHXKEHHOCTH AJIeKTpudeckoro nois. [lotenmnuan
10JIs1 TOYEYHOT'0 3apsija.

5. lloreHnumanbHOCTH dJeKTpuueckoro mois. Pabora mo mepeMeleHUro 3apsjia B
aneKkTpudeckoM nosie. [lorennmanbHas sHeprus B3auMOIEHCTBUS AIEKTPUUECKUX 3aps/I0B.

6. CBs3b MeXIy MOTEHLIUATIOM U HAMPSKEHHOCTBIO.

7. llpumenenue Tteopembl l'aycca 1l pacuera 3JIEKTPUYECKUX II0JIEH, CO3JJaHHBIX
TOYEYHBIM 3apsAOM, PAaBHOMEPHO 3apsHDKEHHBIMH ILIOCKOCTBIO, C(hepol, HUTHIO, LUIUHAPOM,
[IapOM.

8. BbluncieHne NOTeHIKMANA 10 HAMPSKEHHOCTH JIEKTPUUECKOTO MOJIS.

9. DnexTpuyecKMii MOMEHT AuIoiisi. TOueuHBId JHUIMONb. JIEKTPHUECKOE ToJe
TOYEYHOTO JUIOJS U €ro pacyeT Ha OCHOBE MPHUHIIUIA CYNEPIO3UINH. DIEKTPUUYECKOE oJIe Ha
OCH JTUTIOJIS ¥ B HAIIPABJICHUH, IEPIIEHANKYIIIPHOM K OCH JIUTIOJIS.

10. DOnexkTpuueckuil AWUNOIL B OJHOPOAHOM M HEOTHOPOAHOM SIIEKTPUYECKOM IIOJIE.
[ToreHunanbHast S3HEPTUs JUIOS.

11. JIupnekTpuku,  MONSIpU3anus  AUDJICKTPUKOB.  BekTop  MONSAPHU30BAaHHOCTH.
ONEeKTpUYecKoe IoJie BHYTPU JUAJIEKTPUKOB. JlHWdaneKkTpuyeckas BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

12. CBoOonHbIC W CBSI3aHHBIC 3apsabl. BEKTOp  3EKTpHUYECKOTO CMeIeHus. Teopema
["aycca n1st 31eKTpUYeCcKOro nosisi B TUAJIEKTPUKE.

13. YcnoBus Ui BEKTOpa HANpSHKEHHOCTH OJIEKTPUYECKOTO TIONII W BEKTOpa
AIIEKTPUUECKOTO CMEIIEHUS Ha TPAHUILIE IBYX JUAIEKTPUKOB.

14. CernerosneKTpUKH, UX CBOMCTBA. JIMAIEKTpUUECKUI THCTEPE3HC.

15. Pacnpenenenue 3apsga B IPOBOJHUKE.  DIEKTPOCTaTHYECKash — MHIYKITHS.
DneKTpuyeckas eMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X MPOBOJHHUKOB.

16. KonnmeHcaTopsl, BUIBl KOHACHCATOPOB. OHEPrusi 3apsDKEHHOTO TMPOBOJHUKA,
KOHJIEHCATOpa. DHEPTHUs MIEKTPUIECKOro mojist. O0beMHas TNIOTHOCTh YHEPTHUH.

17. Knaccuyeckue OmbITH IO OOHAPYKEHUIO U OOBSICHEHUIO MEXaHN3Ma BO3HUKHOBEHUS
ANIEKTPUYECKOTO TOKA. YCIOBHS BO3HUKHOBEHHS JJIEKTPHUUYECKOTO TOKa. XapaKTepUCTUKU
AIIEKTPUUECKOTO TOKA: CHJIA TOKA U TJIOTHOCTh TOKAa. YpaBHEHHE HEMPEPHIBHOCTH.

18. DnexTpomBmxkymias cuia. 3akoH OMa U CONPOTUBIIEHUE TIPOBOAHUKOB. 3akoH OMa B
UHTETpabHON 1 Mud depernmransHoi Gopmax. 3akon Oma JJ1si HEOAHOPOTHOTO y4acTKa IEMu.

19. PasBerBieHHBIC ATekTpuieckue menu. [IpaBuna Kupxroda.

20. MomHocTs TOKa. 3akoH Jlxoyns-JleHna B wHTerpanmbHOM W AuddepeHnanbHon
dbopmax.

21. KgsasucranuoHapHbie TOKH. [Iporiecchl ycTaHOBIECHUS TOKAa TPU 3apsje, pa3psiae
KOH/JIEHCaTOoPA.




22. BexTop MarHUTHON MHAYKIKMU. MarHUTHOE TI0JI€ PABHOMEPHO JIBIIKYIIETOCS 3apsiaa.
3akoH buo-Casapa-Jlamnnaca.

23. Ilpumenenue 3akona buo-Casapa-Jlamiaca st pacdera MarHUTHOTO TOJISI MIPSIMOTO
IIPOBOJIHUKA C TOKOM, KPYTOBOT'O IIPOBOJHUKA C TOKOM.

24. ]JleiicTBHe MarHUTHOTO Ha ABMKYyIuiics 3apsy. Cwia Jlopenna. Dddexr Xomna.

25. B3ammoneiicTBuE IPOBOIHUKOB C TOKOM. 3aKOH AMITepa.

26. Teopema O HMPKYIALUN BEKTOPa MHIYKIIMM MAarHUTHOTO MOJIS. 3aKOH MOJIHOTO TOKA.

27. TlpuMeHeHHe 3aKkOHA IIOJHOIO TOKa JUIsl pacuéTa MarHMTHOTO IIOJs COJIEHOMJA,
TOPOUJATIbHOM KaTYIIKU.

28. Ilotox BekTOpa MarHUTHOM mHAyKuuu. Teopema I'aycca s BekTOpa HMHIYKLUU
MarHuTHOTO 1oJisd. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

29. HamarumuenHocts. Toxku HamMarHmuuBaHus. BeKTop HANpsKEHHOCTHM MarHUTHOIO
nojisi. Teopema 0 UPKYIALKMK BEKTOPA HANPSKEHHOCTU MarHUTHOTO MOJIS.

30. PaGora no nepemenieHnIo MPOBOAHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJI€.

31. V3meHeHne CHJIbl TOKAa TMPH pa3MbIKAaHUH/3aMbIKAHUM IIETIH, COJEpIKallei
WUHIYKTUBHOCTD.

32. YcnoBust il BEKTOPOB MHAYKLIMHU U HANPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIe
JIByX MAarHETHKOB.

33. Jlmua-, mapa-, (heppo MarHeTUKU: OCHOBHBIE XapAKTCPUCTHKHU.

34. SBnenue IEKTPOMAarHUTHON UHAYKLHH. OnbITb Dapanest. 3aKoH
ANIEKTpOMarHuTHOM uHAyKuuu. IlpaBuno Jlenna. Onexkrponsukyias cuia UHAYKIUH. [lonHbIi
MarHuTHbIN noToK. Toku Dyko.

35. SBnenune camomumykumu. UuagykrtuBHOCTh. J/IC camomHaykuuu. MHIYKTHBHOCTD
COJICHOM 1.

36. B3ammuas wHayknus. B3aumMHas HHIYKTHBHOCTB. JHEPrHsl KOHTYypa C TOKOM.
ITnoTHOCTH 3HEPrUM.

37. JluBepreHuuss W pOTOp BEKTOpa WHIYKIMM MAarHUTHOrO Tojis. Buxpesoe
IIEKTPUYECKOE M0JIE, TOK CMELICHUS. DIEKTPOMAarHUTHOE TOJIE.

38. YpaBHenme MakcBemia ISl DJIEKTPOMAarHUTHOTO TIOJIE B WHTETPAJbHOW U
muddepeHnrambHOR Gopmax.

39. uddepennmanbHoe ypaBHEHHE ODJIEKTPOMATHUTHBIX KOJEeOaHWH, ero pelieHue.
Bup! konebanuil ¥ UX XapaKTePUCTUKH.

40. VYpaBHeHUE BBIHYKICHHBIX KoJieOanuid. Pe3oHaHc TOkOB U HanpspkeHui. [loHsTHE O
IIEPEMEHHOM TOKE.

41. PacnpocrpaHeHue BOJH B ynpyrod cpezae. IIponosbHble M IMONEpPEYHbIE BOJHBI.
VYpaBHeHHe IUIOCKOM U chepuueckoit rapmMoHumdeckux BosiH. Pa3oBas ckopocTb. BomHoBoe
ypaBHeHUe. DHeprus BoaHbl. [IpuHimn cynepno3unuu BoiH. CTosune BOJIHBI.

42. BonHOBOE ypaBHEHHME [UId 3JIEKTPOMArHUTHOM BOJIHBL. (OCHOBHBIE CBOWCTBa
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJIEeKTPOMarHUTHBIX BoidH. Bekrop IlolHTuHTA.
WM HTEHCUBHOCTDH BOJIH.

43. BpemMeHHass W TPOCTPAaHCTBEHHAass KorepeHTHOCTH. CTernmeHb KOT€pPeHTHOCTH.
Wntepdepennus nyx BonH. UnTepdepenius ceera. [lupuna unrepdepeHIIMOHHOM MOIOCH.

44. CnocoObl HaOmofeHus: WHTephepeHIu cBeTa. J[ByxiydeBas uHTEpEpECHITHSI.
Wutepdepeniist B TOHKHMX IUIeHKax. [losockl paBHOrO HAaKiIOHA M PABHOM  TOJIIMHBL
HnTepdepomerpsr.

45. JTudpaxuus ceeta. [lpunnun [olirenca-dpenens.

46. Metox 30H @penens. Hudpaxmus DpeHenss Ha KPYIIOM OTBEPCTUH. 3OHHAsS
IUIACTUHKA.

47. Nudpaxuus Opaynrodepa Ha menu u MHOTUX mendx. JudpakunonHas pemierka.

48. Jludppakumus Ha nOpocTpaHCTBeHHOW pemetke. Popmyna Bynbda-bparros.
Pa3penraromias cnocoGHOCTh ONTHYECKUX MTPHUOOPOB.

49. EcrecTBeHHBIH M MOJSAPU30BaHHBIA cBeT. 3akoH Mamoca. CreneHb MOISpU3aLUU



CBeTa.
50. IMomstpusanus nmpu oTpaXeHUH M MpeioMiIeHnH. 3akoH bproctepa.
51. TemnoBoe W3Iy4YEHHE M €r0 XapaKTEPUCTHKU. 3aKOHBI TETUIOBOTO H3JIYUCHHUS.
I'unoresa [1nanka. @OTOHBI.

Kon Pe3yabTaThbl 0CBOCHUS OCHOBHOI 00pa30BaTe/JIbHOM MPOrPpaMMbl
KOMIIETeHIIH U Conep:xaHue KoMIeTeHUH
OIIK-3 CnocobeH pemaTh CTaHAAPTHBIE 331a4K MPO(HeCCHOHATBLHOM

JesITeIbHOCTH HAa OCHOBE MH(POPMAITMOHHON U OMbIHorpaduieckoit
KYJIBTYpBI C IPUMEHEHUEM HH(POPMALlMOHHO-KOMMYHHUKALIMOHHBIX
TEXHOJIOTHH 1 C Y4€TOM OCHOBHBIX TPeOOBaHUI MH(OPMAITMOHHOMH
0e301acHOCTH

Tunosble 321a4M M0 TUCHUILIMHE
1. Haiitu paccrosiHre MeXAy ABYMS TOUYEYHBIMU AJIEKTPUUYECKUMU 3apsiiaMu, €CIIM U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOT0 paccTossHUS Ha 50 cM cuiia B3auMOJIEHCTBUS YBEIMYMUBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha meraminueckoil cdepe pagumycom 15 cm Haxomutcs 3apsang Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT ueHtpa chepsi.
Otsert: 0.
3. Ha meramnmuueckoit chepe paguycom 15 cm Haxoautces 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH £ DJIEKTPOCTATUYECKOTo ToJisT Ha moBepxHocTH cheprr. OTBer: 800 B/Mm.
4. Ha wmerammmueckoit chepe paguycom 15 cm mHaxomutes 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 3apsan Q = 10 aKi. OnpenenuTs moTeHIman @
AIIEKTPOCTATUYECKOTO MOJIsI Ha moBepxHocTH 1mapa. Orser: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAITMYECKUE 3apshKeHHbIe cepsl pagmycamu Ry =6 cm u Ry = 10
CM HECyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Q; = -0,5 HKi1. Halitn HanpsbkeHHOCTh E TOJIs
B TOYKE, OTCTOSIIEH OT IeHTpa chep Ha paccrosiHue I = 5 cMm. OtBeT: 0.
7. DleKTpuyeckoe II0JIe CO3JaHO JBYyMsI OECKOHEYHBIMH TNapaluieIbHbIMU IJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpeesieHHbId 1Mo rmiomaau 3apsa [ =1 KM% Onpenenuthb
HanpsbkeHHocTh E nmons mexny minactunamu. OrtBer: 0.
8. DnexTpuyeckoe IoJie CO3[aHO JABYMsI OECKOHEYHBIMH MapauIeibHBIMHM IUIACTUHAMH,
HECYIMMH PaBHOMEPHO pacIpeleNeHHb o rwomany 3apsin [ = 1 uKi/M?, Onpenenurs
HanpspkeHHOCTh E nons BHe mactud. OrBer: 113 B/m.
9. TloTeHIMAT SIEKTPHYECKOro OIS, CO3aBAEMOr0 CHCTEMOH 3apsiioB, HMeeT BUI ¢ = a(X’-
y%), rae a=1B/M%. Haiitn MOJZlyJIb HANpPSHKEHHOCTU DJIEKTPUUECKOTO IOJII B TOYKE C
koopaunHaTamu X = 1 m, y = 0,5 M. OtBet npusectu B cucteme CH U OKpYTIUTh ¢ TOYHOCTBIO 0
nByx nudp nocne 3ansaroil. [OTBer: 2,24 B/m.
10. /Ia Toueunsix 3apsna +7,5 uKn u —14,7 uKn pacnonokensl Ha paccTosHuM 5 cMm. Haiitu
HaANPsDKEHHOCTh AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT Broporo 3apsaa. Orser: 112 kB/m.
11. OmpenenuTh HANPSKEHHOCTh DJIEKTPUUYECKOr0 MO B TOYKE, PACHOJIOKEHHOM BIOJb
npsamoit, coenunstomeit 3apanel +10 HKn u +8 HKn u Haxonsmeiics Ha paccrosauu 12 cm ot
nepBoro u 8 cM oT BToporo 3apsna. Paccrosnue mexnay 3apsgamu 20 cm. OTser: 5000 B/m.



12. B BepmunHax KBajpaTa co CTOPOHON 5 cM HaXOASTCS OJMHAKOBBIE MOJIOKUTEIbHBIE 3apPsiIb
2 uKn. OnpenenuTs HaNPSHYKEHHOCTD AJIEKTPUYECKOTO TOJIs B LIeHTpe KBajapara. Oreer: 0.

13. Paccrosuue | mexay 3apsgamu Q==42 uKi qunoss pasao 10 cM. Haiitu moteHIuan ¢ moss
CO3JIaHHOT'O JMIIONIEM B TOUKE, yAaleHHOH Ha =10 cM Kak OT epBOTo, TaK ¥ OT BTOPOTO 3apsja.
Ortgert: 0.

14. lunons ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKim'mM cBOOOJHO ycTaHaBIMBaeTcs B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampsokeHHocThio E = 80 kB/M. Bperamcnuths paborty A,
HEOOXOIMMYIO JIJIsi TOTO, YTOOBI MIOBEPHYTH AUIOJbL Ha yroa o = 90°. OrBeT: 6 MKk,

15. Ompenenuth, HpU KaKOW HANPSHKEHHOCTH E CpeqHero MaKpOCKOMHYECKOro TMojs B
IUAJICKTpUKE (€=3) MONAPU30BAHHOCTh P JTOCTUTHET 3Ha4yeHus1, papHOro 200 MxKu/m% OtBer:
11,3 MB/m.

16. Haiitu paanyc BHemHel o0knaaku Ry Bo3ayniHOTo chepruyeckoro KOHASHCAaTOpa EMKOCThIO
C =4 n¢, ecnmu paguyc BHyTpeHHel o0knaaku Ry = 2 cMm. OTBet: 4,5 cm.

17. Haiitu pamuyc R; BHyTpeHHeH OOKIaIKu CHEpUYECKOro KOHACHCATOpa EMKOCTBHIO
C = 3,3 n, ecnu paauyc BHenHed Ry = 3 ¢m, audnekTpuk — napadud (¢ = 2)? Orer: 1 cMm.

18. OmpenenuTh 3IEKTPOEMKOCTh LWIMHIPUYECKOTO BO3IYIIHOTO KOHAEHCATOpa IJIMHOM
| =10 cm, ¢ pamuycamu o6kimanok Ry =1 cm u Ry = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJIECHCATOPA COENMHEHBI IMOCIeNOBaTeIbHO. EMKOCTH Takoi OaTapew
C =100 n¢. OmpenenuTh €MKOCTh OaTaper KOHJICHCATOPOB, IMOCIE TOrO, KaK OJMH W3 HUX
3anoiaHwin napadunom (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymHBIA KOHAEHcAaTop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioYeHHWs OT HMCTOYHUKA TOKAa PACCTOSHUE MEXIY
oOKJIaJIKaMu KOHJEHcaTopa ObUIO yBenu4eHo B 5 pa3. Onpenenuts paboTy A BHEIIHUX CHJI IO
paszaBmxeHuto ooknanok. Oreer: 0,2 m/I:k.

21. Cuna ToKa B IIPOBOJIHUKE MU3MEHSETCS CO BPEMEHEM I10 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitu 3apsn Q, mporekaromuii yepe3 IONEpPeyHOe CeueHUuEe MPOBOJAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Kia.

22. AxkymynsTop ¢ BHyTpeHHHM conpotuBiieHreM 0,080M mpu Toke 4A OTAaeT BO BHEUTHIOIO
nenb 8BT. Kakyro MOIIHOCTE OTAACT OH BO BHEUTHIOO 1enb Tpu Toke 6A? OTBet: 11 BT.

23. K ucrounuky Toka ¢ 3JIC @=1,5 B npucoenuuunm karymky c conporusienneM R=0,1 Om.
AmnepMmeTp mokasai cuiy Toka, paBHyto 11=0,5 A. Korzma k MCTOYHHMKY TOKa MPUCOEAMHUIN
MOCJIEI0BATENBHO €1Ie OJMH UCTOYHUK ToKa ¢ Takoi ke DJIC, To cuna Toka | B TOM *ke KaryIike
okazanach pasHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHUBIICHUE NEPBOTO UCTOYHHMKA TOKA.
Ortger: 2,9 Om.

24. Tlpu cune Toka 11=3 A BO BHeIIHEH 1leNy akKKyMYJISTOpa BblaeseTcss MolHocTh P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHyTpEHHEE COMPOTHBIICHUE I
Oarapeun. OTBet: 20 Om.

25. TInOTHOCTHP TOKAa B MEIHOM MPOBOJHUKE paBHA 2 A/mmM?. Haiiri HaIpsKEHHOCTh
ANEKTPUYECKOTO TOJISI B MPOBOJHHUKE. YAenbHOE conpoTuBienne Menu 17 HOm M. OtBer:
34 mB/m.

26. Ilo mpsiMmoMy OECKOHEYHO UIMHHOMY TIPOBOAHMKY TedeTr Tok 50 A. Omnpenenutsb
MarHUTHYI0 HHIYKIUIO B TOYKE, YJAJIEHHON Ha paccrositHue 5 cM oT mpoBojHuka. OTBeT:
200 mxTa.

27. YeMy paBeH paJiyC TOHKOTO KOJIbI[a, IO KOTOpOMY TedeT ToK 30 A, eciu HampsHKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpe KoJibla paBHa 2 A/mM? OtBer: 7,5 M.

28. Kakoii TOk TedeT 1mo npssMoMy OECKOHEYHO JTTMHHOMY IPOBOTHHKY, €CITH Ha paccTossHUU 10
CM OT Hero mMaruuTHas uHaykuus pasHa 20 MxTn? Orer: 10A.



29. Kaxkoii Tok uaeT mo ToHKOMY KoJblly paguyca 10 cM, ecii HHIYKIHS MarHUTHOTO TOJIS B
ueHTpe konbla paHa 100 MxTn? Orser: 16 A.

30. /IBa AMMHHBIX MapajuIeJbHBIX IPOBOJAA HAXOAATCS HA PACCTOSAHUUM I =5CM OIUH OT
npyroro. ITo mpoBoiamM TEKyT B MPOTHUBOIIOJIOKHBIX HAPABICHUAX oJuHaKoBbIe TokK | =10 A
Kaxablid. HaliTu HanpsokeHHOCTs H MarHMTHOTO Mosist B TOYKE, HAaXOJALIEHCs HAa pacCTOSHUU
r1 =2 cm ot ogHOrO U Iy = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTbh WHIYKIMIO MarHUTHOTO TOJISI HA OCH JUIMHHOI'O COJIEHOWJIA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32.  CkoJbKO BHTKOB Ha €IUHHIY JJIUHBI COACPKUT JUIMHHBIA COJICHOWJ NIpPU CHUJIE TOKa
| =0,5 A, eciii HanPsKEHHOCTH 10JIs Ha ocu conieHonsia H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANpsSOHKEHHOCTh MAarHUTHOTO TMOJS HAa OCH JUIMHHOTO COJIEHOUJA,
coaepxariero N = 10 Butkos/cm nipu cuite Toka | = 1 A. OrBet: 1000 A/m.

34.  BpIUMCIUTb LUPKYJIALUIO BEKTOpa HANPSXKEHHOCTH BJOJb KOHTYpPA, OXBAaThIBAIOILEIO

toku |1=10A, [,=15A, Tekymme B OJHOM HampaBieHuH, u TOK [3=20A, Tekymuii B
IPOTHBOIOJIOKHOM HarpasieHUU. OTBeT: 5 A.

35. IIpsimoit mpoBoJi, MO KOTOpoMy TeueT TOK 1=1 kA, pacroyio’keH B 0JHOPOJHOM MarHUTHOM
1ojie MEepHeHIUKYIApHO JuHuAM uHAykiuu. C kakoil cuioit F neiictByer mojie Ha OTpe3oK
npoBoa juuHoM 1=1 M ecnu MarauTHas uHayKus B pasua 1 Tn? Oreer: 1000 H.

36. Ilpsmoit mpoBox, mo kortopomy TeueT Tok 1=100 A, pacnoioxeH B OJHOPOAHOM
MarHUTHOM T0Jie 1o/ yriioM 60° K JuHUSIM MarHuTHoW uHaykiuu. C kakoit cunoit F neiictByer
1oJie Ha OTpe30K mpoBoja AmuHo# 1=10 cm ecnu marHutHast uaaykus B pasua 0,1 Tn? OrBer:
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 ¢ uuaykuuedn B=0,1 Tn. Ilnockocts pamku
napajuieibHa JUHUAM MHAYKIMM. HaliTh MexaHn4yeckuii MOMEHT M, NEUCTBYIOUIMI Ha paMKy,
Korja 1mo BUTKyY TeueT Tok |=1 MA. OTBeT: 12 MmxH/Mm.

38. HampsokenHocTp H MarHuTHOTO mTONS B IIEHTpe KpyroBoil BuTKa paBHa 200 A/M.
MarHuTHBII1 MOMEHT p,, BUTKA paBeH | A-M? BBIHCIIATS pamuyc R Butka. OTBet: 9,27 cMm.

39. Berumcnuts paguyc R 1yri okpyXKHOCTH, KOTOPYIO OMMCBHIBAET MMPOTOH B MAarHUTHOM TI0JIE C
unayknuei B = 15 mTn, ecinu ckopocTh v poToHa paBHa 2 Mwm/c. OtBet: 1,38 M.

40. JIByKpaTHO HMOHHU3HMPOBAaHHBIA aToM Tenus (o-4acTHlia) JBHXKETCS B  OJHOPOIHOM
MarHuTHOM noJje HanpsbkeHHocThio H = 100 kA/M no okpyxHoctu paguycoMm R = 10 cm. Haittu
ckopocTh U a-dactuilsl. OTBet: 0,61 Mwm/c.

41. Ha »neKTpoH, IBMXKYIIMMHCS B OJHOPOJHOM MAarHWTHOM moje uHaykuued B =2 Tin co
ckopocteio 0= 10" m/c neiicteyer cuma F=1,6 nH. Haiitn yron Mexiy HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykiuu. OrBer: 30°.

42. 1lenb COCTOUT U3 MOCJENOBATENBHO COEAMHEHHBIX compoTuBieHHs R =1 Owm, karymku
uHAYKTUBHOCTH L = 1 I'H, ncrounuka Toka u kimoyva. Kirtou 3amMkHyT. Uepes kakoe BpeMs mociie
pa3MbIKaHUs KJIF0Ya CUjla TOKA B ienu yMeHbInTed B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT W3 TIOCIEOOBATENBHO COCJUHEHHBIX  CONPOTHUBIICHUS, KAaTYIIKU
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3aMkHyT. Uepes t = 0,5 ¢ nocne pa3mplkaHus
KJI0Ya cuja TOKa B LENMM yMeHbImiaack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHIyKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplYUCIHTH SHEPTHI0 MArHUTHOTO TMOJs cojeHowmmaa, conepxkamero N = 1000 BuTkoB
npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBeT: 0,05 k.



45, HaiiTh MHAYKTUBHOCTH MPOBOSIIECTO KOHTYpa, €CJIM MAarHUTHBIA MOTOK 4Yepe3 HEro
yBenuunBaetrcs Ha 0,02 BO B pe3ynbrare u3MeHeHUs Toka B KoHType ¢ 4 A 1o 8 A. OTtBert:
5 mI'H.

46. Ha mytu cBeTOBOM BOJIHBI, MAYLIEHM B BO3AYXE, IOCTABWIM CTEKISHHYIO INIACTUHKY
(mokazarenb MpejaoMiieHHUs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha ckoibKO W3MEHHTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJAaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.

47. Haiitu Bce mnmmubl BomH Buammoro cera (ot 0,76 mo 0,38 mMKM), KoTOpwie OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH XOAa MHTEp(EepHpyIOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

48. Paccrosinue d mexny aByms miensimu B onbite FOHra paBHo 1mm, paccrosinue | ot menei
1o 3kpana 3 M. OnpenenuTs IIUHY BOJHBI A, UCITyCKaeMOl HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, eCclii muprHa b uHTepepeHIIMOHHBIX 0JI0C Ha SKpaHe paBHa 1,5 mm. OTBet: 0,5 MKM.
49, Ha wmpimpHyro mienky (N = 1,3), HaxomsmIyrocs B BO3AyXe, MagaeT HOPMAIBHO MYYOK
aydeii Oeoro ceeta. [Ipu kakoil HauMEHbIICH ToMmUHE 0 IUIEHKH OTPaKEHHBIH CBET C JUTHHOM
BONMHBI A = 0,55 MKM OKakeTCS MaKCHMaJbHO YCWJIEHHBIM B pe3yJibTare HHTEepepeHIn?
OTtBert: 0,1 MKM.

50. Paccrosnue Arp 1 MeXy BTOPBIM U IIEPBBIM TEMHBIM KOJibllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO | mMM. Ompenenuth paccTossHUE Arjpg MEXAY IECATHIM M JEBSATHIM KOJIBLIAMHU.
OTtser: 0,39 MM.

ol. Ha mens mupunoit ¢=0,05 MM mamaer HOpMaabHO MOHOXpomaruueckuit cer (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAYaJIbHBIM HAIIPaBJICHUEM I1ydKa CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO Audpakuonnyo moiocy. OtBer: 2,75°.

52. CKOJIPKO IITPUXOB HA KaXKJbI MUJIUMETP COACPKUT NUPPAKIUOHHAs peuleTKa, eclly
npu HaOJNIOJEHHMH B MOHOXpOMaTHYeckoM cBere (A=0,0MKM) MakCUMyM IISTOTO TOpPSIKa
oTksoHeH Ha yroa ¢=18°? Oreer: 100.

53.  Judpakumonnas pemerka copepxuT N =200 mrpuxoB Ha Imm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaTH4eckuit cseT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIETr0 MopsIKa
naet ota pemierka? OrBet: 8.

54. CKOJIbKO IITPUXOB HAa KAl MUJIJTUMETP COACPKUT MUPPAKIUOHHAS peuleTKa, ecly
npu HaOMIOJeHNH B MOHOXpoMatudeckoM cBeTe (A = 0,6 MKM) MakCHMyM TpPEThEro MOpsaKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

55. ITy4oK eCTeCTBEHHOTO CBETa, UAYIIHIA B BOJE, OTPaKaeTCs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boxy (n = 1,33). Ilpu kakom yriie mageHus o (B rpagycax) OTpaKeHHBIH CBET
MOJIHOCTBIO MoJsipu3oBan? OTBeT: 61,2°.

56. VYron bprocrepa og, IpH NMaZAeHUK CBETA U3 BO3yXa Ha KPUCTAJI KAMEHHOW COJIM PaBEH
57°. OnpenenuTs CKOPOCTh CBETA B 3TOM Kpucrtasuie. Orser: 194 Mwm/c.
57. [IpenenbHbId Yrol o TOJHOIO OTPAXEHUs MydKa CBETAa HAa TPAHUIE KUIAKOCTH C

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

58. VYron Mexay TIIaBHBIMHM IUIOCKOCTSIMHU TOJIsIpU3aTOpa M aHanu3aTopa cocrasiser 30°.
Onpenenuth W3MEHEHHE WHTEHCUBHOCTU MPOIIEIIIETO Yepe3 HUX CBETA, €CIIU Yrojl MEeXIy
TJIABHBIMH TUIOCKOCTSIMH TTOJISIPU3aTOPpa U aHAIU3aTopa u3MeHuscs 10 45°. Oreer: 1,5.

59. Crenenp nonsipusanuu P yactuuHo-mionsipuzoBaHHoro ceera pasHa 0,5. B ckosbko pa3
OTJIMYAeTCs MaKCHUMaJjlbHasi WHTEHCHUBHOCTh CBETa IPOIYCKAEMOro Yepe3 aHaiu3aTop, OT
MuUHUMabHOU? OTBeT: 3.

60.  OmnpenemwTs TeMIieparypy, Ipyd KOTOPOH SHepreTideckas CBETHMOCTh R abcoMmoOTHO YepHOro
Tena pasra 10 kBT/MZ. Oter: 648 K.



61. Ilotox »Heprum, W3IyYaeMbIii M3 CMOTPOBOTO OKOIIKA IUIABWJIBHOM TIeud, paBeH 34 BT.
OnpeIe/iTh TeMIIepaTypy TedH, eCITH IIOMIATb OKOIIKA coctasiseT 6 cv. Orser: 1000 K.

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

63. Ha xakyro JUIMHY BOJHBI MPUXOIMUTCS MAKCHUMyM CHEKTPAJIbHOW IIOTHOCTH 3HEPIeTHYECKOM
CBETMMOCTH a0COJTFOTHO YEPHOT'0 TeJIa P TeMITEpaType 0°C. OrBer: 10,6 MKM.

64. OmnpenenuTs UIMHY BOJHBI CBeTa, oOmydaromiero (oTtokaron ¢ paboTol BBIXOJA
A =2,15B, ecnmu MakcuManbHas KHHETUYECKash dHEPTUST (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

65. Ha moBepxHOCTH (oTOKaToma MamaeT MoHoxpomarudeckuit cBeT (A = 310 am). YUtoOsl
MPEKPATUTh OMHUCCHIO  JJIEKTPOHOB, HYXHO TMPUIOKUTH 3aJCPKHUBAIONIYI0O  PA3HOCTh
noteHimanoB U He menee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBeTt: 2,3 3B.

Onepatop 340 000 "KomnaHus "TeH3op"
[JOKYMEHT MOAMNWCAH 3/IEKTPOHHOWM MNOAMNMUCHIO

3aBeaytowmii kadeapoit Oudd
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