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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
00pa3oBaTesbHON MTPOTrPaMMBI.

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 DSK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKHM BOIIpOCaM,
c(hOpMYJIMPOBAHHBIM C YYETOM COJEpKaHUS y4eOHOW MUCHUIUIMHBI U PElIeHUE MPaKTHUECKUX
3a/1a4.

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OLEHUBAETCS B MpoLiecce MPOBEeHHs 3k3aMeHa B opMe OaabHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMOi, YCBOMBIIMK OCHOBHYKO M 3HAKOMBIA C JONOJHHUTEIBHON
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUECKHE CIOCOOHOCTU B IIOHUMAaHUH, 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 paboThl U IpohecCHOHATBHON 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, 3HAKOMBIM C OCHOBHOW JIUTEPATYPOMl, PEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Jaal0IMM HEOOXOAMMBIMU 3HAHUSMH JUIsl UX YCTPaHEHUsS O] PYKOBOJACTBOM
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX MporpamMmon 3ajgaHuid. Kak mnpaBuio, OIeHKa
«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 «HeyAOBJICTBOPUTEJBbHO» BBICTABIISETCS TAK)KE B ClIydae, €CJIM 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 | Beeaenue OIlK-1.1 SK3aMCH
OIIK-1.2
1.2 | Kunemaruka nocTynaTeabHOTO OIIK-1.1 OK3aMeH
Y BpalaTeIbHOTO JIBHXKCHHUSI OIIK-1.2
1.3 | JlunamuKa nocTynareiabHOro u OIIK-1.1 OK3aMeH
BpalaTeIbHOTO JIBH)KCHHS OIIK-1.2
1.4 | 3akoHBI COXpaHCHUS OIIK-1.1 DK3aMeH
OIlK-1.2
1.5 | OcHOBHI cienUaIbLHON TCOPUHU OIlIK-1.1 OK3amMeH
OTHOCHUTEJIbHOCTH OIIK-1.2
1.6 | Mexanuueckue kojaeOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
2 OCHOBBI MOJIEKYJIIPHOM (PU3UKU U TEPMOTUHAMUKHU
2.1 | OcHOBBI MOJICKYJISIPHON (PU3UKU OIIK-1.1 DK3aMeH
OIIK-1.2
2.2 | OCHOBBI TEPMOJAUHAMHUKHI OIIK-1.1 DK3aMeH
OIIK-1.2
3 DNEKTPUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
OIIK-1.2
3.2 | [IpOBOTHUKY H JUIIEKTPUKHU B OIIK-1.1 DK3aMeH
AJIEKTPUUYECKOM T0JIE OIIK-1.2
3.3 | [loCTOSIHHBII AIIEKTPHUYECKHI OIIK-1.1 DK3aMeH
TOK OIIK-1.2
4 DNEeKTPOMarHeTHU3M
4.1 | MarHuTHOe 1oJie B BaKyyme OIIK-1.1 OK3aMeH
OIlK-1.2
4.2 | MarauTHOE TIOJIE B BEILIECTBE OIlK-1.1 DK3aMeH
OIlK-1.2
4.3 | DneKTpoMarHuTHasi HUHIYKIUSI OIIK-1.1 OK3aMeH
OIlK-1.2
4.4 | DnekTpoMarHuTHbIE KOieOaHus OIIK-1.1 DK3aMeH
OIIK-1.2
5 Bonusr n ontrka
5.1 | Boxnsl OIlK-1.1 DK3aMeH
OIlK-1.2
5.2 | Ontuka OIlK-1.1 DK3aMeH
OIlK-1.2
5.3 | KBanToBas ontuka OIlK-1.1 DK3aMeH

OIIK-1.2




4 TUTIOBBIE KOHTPOJIBHBIE 3AJIAHUA 1 UHBIE MATEPUAJIbBI

4.1. llpome:kyTouHas arTectanus B popme 3x3amena (1 cemectp)

Kon Pe3ybTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 Croco0eH UCHoIb30BaTh MOJ0KEHHUS, 3aKOHBI U METO/bI €CTECTBEHHBIX

HAayK U MAaTEMATUKHU IJId PCUICHUA 3a1a4 HH)I(GHGpHOfI ACATCIIbHOCTH

OIIK-1.1 IlpumeHser 3HaHHA OCHOB MAaTEMAaTUKH, (QHU3UKH, WHPOPMATUKH B HHKECHEPHOMH
JeSITeIbHOCTH

Tunosbie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHUILINHE

1. MarepuanbHass touka. Cucrema otcuera. Ilyte. Ilepememenue. CxopocTh Hu
YCKOPEHHE MaTepuaIbHON TOUKH, UX MPOEKLUUU HA KOOPAUHATHBIE OCH.

2. Bpamenne MarepranbHOW TOYKH BOKPYT HETOABHKHOW OCH. YIIIOBas CKOPOCTh H
ynioBoe  yckopeHue. CBsi3pb  MEXIy YDIOBBIMM M JMHEMHBIMHM  KHHEMAaTU4ECKUMU
XapaKTEPUCTUKAMHU.

3. I'panunpl NpUMEHUMOCTH HBIOTOHOBCKOM MexaHukH. llepBbiii 3akoH HeloToHa.
Cuna, macca u umnynasc. Bropoil 3akon HbroToHa kak ypaBHeHME JBHXEeHMs. Tperuil 3akoH
HeroToHa.

4. 3akon BceMupHOTro TsAroTeHus. Cuiia TSDKECTH W Bec Tena. Yrpyrue cuiibl. CHITbI
TPEHHUS.

5. KoncepBatuBHble U pauccunatuBHble cuibl. lloreHnumanbHas osHeprus. Buabl
NOTEeHUMaNbHOU 3Heprun. ITonHas Mmexanudeckas SHEprusl.

6. BHyTpeHHHE W BHEIIHHE CHJIBL. 3aMKHYTasi CHCTEMa. 3aKOH COXpPAaHEHHsS ITOJHOM
MEXaHN4YeCKON IHeprun. CBsI3b 3aKOHOB COXPAHEHHUS CO CBOMCTBAaMH IMPOCTPAHCTBA U BPEMEHHU.

7. 3aKoH COXpaHEHHUS UMITyJbCa.

8. MoOMEeHT cuJibl, MOMEHT UMIIYJIbCa. 3aKOH COXPAaHEHHsI MOMEHTa UMITYIIbCa.

9. OCHOBHOI 3aKOH JMHAMHUKHU BPAIIATEIILHOTO JABHKCHUS.

10. MowmeHT uHepiuy, ero cBoiictBa. Teopema IllTeitHepa.

11. Hpunamun otHocutenbHocTH [ammies. [lpeoOpaszoBanue [Mamunes. Kiaccuueckas
TeopeMa CII0KEHHs cKopocTel. THBapraHTHOCTB 3ak0HOB HpIOTOHA B MHEPLIMATIBHBIX CUCTEMAX
oTcyera.

12. Tlocrynarsl OinmreiiHa. [IpeoOpa3zoBanus JlopeHna. OTHOCUTENBHOCTh MOHSATHS
OJTHOBpEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH W TPOMEXYTKOB BpeMeHHu. VIHTepBanm Mexay
COOBITUSIMH.

13. PenATUBUCTCKHI 3aKOH TPEOOpa3OBaHUS CKOPOCTH. PENSTHBHCTCKHAN WMITYIIBC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKHE BBIPDAXKEHUS I KUHETHMYECKOM U
MIOJIHOM dHEPrun. B3auMoCBsI3b MacChl ¥ SHEPTHH.

14. TuddepenumanbHoe ypaBHEHHE CBOOOIHBIX T'apMOHUYECKHUX KoJeOaHMH M ero
pelieHue.

15. VpaBHeHue 3aryxarommx koiebaHuil u ero peuieHue. [lapameTpbl 3aTyxaromux
KoJ1e0aHUH.

16. VYpaBHeHHE BBIHYKJCHHBIX KOJIeOaHU U €ro pelieHue. SIBIeHne pe3oHaHca.

17. Craructuueckuit 51 TEPMOJMHAMHAYECKUI METO/BbI VCCIICIOBAHHSL.
TepmonuHamuyeckre napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOLIECCHI, X M300pa)KeHHE Ha
TEPMOJUHAMUYECKUX TUAarpaMMax COCTOSHHUS.

18. WUneanbublii ra3. [laBneHwe wujaeanbHOr0 ras3a. BBIBOI OCHOBHOTO ypaBHEHMS
MoJekyisipHo-kuHeTnueckoi reopun (MKT) uneansHoro rasa.

19. Cpenusis KUHETHMYECKas »HHEPIUs MOJEKYJA MJCalbHOTO Tasza. MOoJeKylspHoO-




KUHETHYECKOE TOJIKOBaHME aOCOJIOTHOM Temmeparypbl. Uucio creneHeld CBOOOIBI MOJIEKYIIBI.
3aKOH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJIEKYII.

20. OcHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro raza (ypaBHeHue Kianeiipona-
MenneneeBa). M3omporecchl.

21. 3axon MakcBemna Uil pacrpesieieHusi MOJIEKYNl HJICIbHOTO ra3a M0 CKOPOCTSIM H
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHUS MOJIEKYI UI€aTbHOIO Ta3a.

22. TlpuHnun netanbHOTO paBHOBecus. bapomerpuueckas dopmyna. 3akoH bonbiMaHa
JUISL pacrpeziesieHus] YacTULl BO BHEIIHEM MOTEHIIMAIIBHOM II0JIE.

23. Pabora mpu u3MeHeHMHM OOBEMa, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIrUs
ueanpbHoro rasa. [leppoe Hauano TepMOOUHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
Hayajo TEPMOJUHAMUKHU.

Tunossbie 3a1a4M M0 TUCHUILINHE
1. JIBmKeHre MaTepruaaIbHON TOYKHU 3a/1aHO YPaBHEHHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/c?. OIpesennTh KOOPANHATY B MOMCHT BPEMEHH, B KOTOPBIA CKOPOCTH V TOYKU PAaBHA HYIIIO.
Otser: 80 m.
2. JIBIDKCHHE MaTEepHABbHOI TOUKH 3a1aH0 ypaBHeHHeM X=At+Bt’, rie A = 4 m/c, B=-0,05
m/c%. OmpenenuTs YCKOpEHUE B MOMEHT BPEMEHHU, B KOTOPBIIl CKOPOCTh V TOYKHU paBHA HYIIIO.
Oreert: -0,10 m/c’.
3. JluHeiHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpallalOLIerocs: AWcKa paBHa 3 M/C.
Touku, pacnonoxennbie H2a AR=10 cMm Oirke K OCH, HMEIOT JTUHEHHYIO CKOPOCTh V=2 M/C.
Ornpenenuts yrioByr CKOpOCTh BpaiieHus aucka. Orser: 10 paa/c.

4. JINCK BpaIaeTcst COIacHo ypaBHeHmio ¢ = A+Bt+Ct], rme A =1pan, B=-2pax/c,
Cc=0,5 paﬂ/cg. Haiitu yrnoBoe yckopeHnue B MOMeHT Bpemenu t = 2 c. OTBeT: 6 paa/c.
5. JICK Bpamaercs coracHo ypasHenmo ¢ = A+Bt+Ct], rme A =1pax, B =12 pax/c,

C = -1 pag/c®. B KaKoif MOMEHT BpeMeHH yTJI0Basi CKOPOCTh AuCKa OyneT paBHa Hymo? OTBer:
2c.

6. HaiiTu MOMEHT MHEpLINH TIOJI0TO IUINHAPA MAacCo 2 KT U PainycoM 5 CM OTHOCUTENIBHO
ero ocu cummetpuun. OrBet: 0,005 Kr*M-.

7. HaiiTu MOMEHT MHepuuM IIapa Maccod 5 Kr u paauycoM 10 c¢M OTHOCHTENIBHO OCH,
npoxosiIe yepes ero nentp macc. Orser: 0,02 Kr*M-.

8. Haiitu momenT nHepuuu nucka mMaccou 0,5 xr u paamycoM 20 cM OTHOCHUTEIBHO OCH
NEepIEeHINKYISIPHOH K IIOCKOCTH JMCKa U Tpoxosmied uepes ero mnentp. Orser: 0,01 KM,

9. HailiTu MOMEHT MHEpLMHU CTEP)KHSA MACCOM 5 Kr M JIMHOW 1,2 M OTHOCUTENIBHO OCH
TEPITCHIMKYISPHOI K CTEPXKHIO M IIPOXOJISIIEi depes ero cepenuny. OTBet: 0,6 Kr-m-.

10. HaliTu MOMEHT MHEpIMM CIUIOIIHOTO LWJIMHIpAa Maccol 2 KI' W pajguycoM 5 cMm
OTHOCHTEIIBHO ero oci cummetpui. OtBet: 0,025 kr-m?.

11. HaiiTu MOMEHT MHepuMHU CTEpKHSA Maccoll 1,5 Kr v mimHOM | M OTHOCHUTENBHO OCH
NEPIEeHIUKYISIPHON K CTEPKHIO U TpoXosiiel yepes ero koner. Oreer: 0,5 KM,

12. BepeBka paspeiBaeTcs Npu NOJABEIIMBAaHUM K Hel Tena maccoil 36 kr. Temo kakoit
HanOoJIbIIIeH MacChl MOYKHO TIOJTHUMATh Ha 9TON BEPEBKE C YCKOPEHUEM 2 M/c?? Orser: 30 Kr.
13. Teno cockab3bIBaET MO IMaJAKON MOBEPXHOCTH, cocTaBistomield yroi 30° ¢ TOpU30HTOM.
Haiiti yckoperue tena. OTBer: 5 m/c?.

14. C xaxkoli MUHMMAaJIbHOM FOPU30HTAIBHON CHIJION HY)KHO MPUKUMATh TEJIO MAacCOM 2 KT K
BEPTUKAIbHOW cTeHe, 4yToObl oHO He ymano? KoaddumueHT TpeHHs Mexay MOBEPXHOCTHIO

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

15. Teno maccoit 500 1 ynasno ¢ BbicoThl 19 M 3a 2 c¢. HaiiTu cuity conpoTUBIEHHUS BO3yXa,
cuntas ee nocrossHaon. Otet: 0,25 H.
16. MaxoBUK B BHJE UWIMHIpAa Maccod 5 Kr u pamuycoM 20 cm 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaleHus 1ocTur 4actothl 10 06/c. HaifTu MOMEHT cuit, AeMCTBYIONINX Ha
MmaxoBuk. OtBet: 1,57 H-Mm.



17. Tonkuil oqHOPOAHBINA cTepxeHb JuHOM 50 cM u maccoi 400 r Bpamiaercs ¢ yriioBbIM
yckopeHueM 3 paz/c’ OKONO OCH, MPOXOMSIEil 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. IlpuHNMas TyIO 3a MWIMHIPUK AUAMETPOM 8 MM, ONPENCIHUTh KaKyrO JOJIF0 KUHETHYCCKOM
SHEPrHH TeJla COCTABIIIET KUHEeTHYecKast sHeprus BparieHus. OrBet: 0,44 %.

19. [Ton neiicTBHEeM MOCTOSIHHOW CHJIBI BaroHETKa MpHOOpena ckopocTh 2 m/c. OnpenenuTtsb
paboty A cuibl, eciin Macca Baronetkd paBHa 400 kr. Oret: 800 JI:k.
20. Manenbkuii mapuxk Maccod 100 r ABMXKETCS B IOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

mmuHoit 40 cM. Kakyio paboTy HYXHO COBEPIIUTh, YTOOBI YBEJIHYUTH YIJIOBYIO CKOPOCTh
mrapuka ¢ 20 pan/c no 25 pan/c? Orser: 18 k.

21. OnpenemTh JIMHSHHYIO CKOPOCTh IIEHTPa MOJIOr0 IMIMHJIPA, CKATUBIIErocs 0€3 CKONMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH € BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. OAHOPOJHBIA LMIMHAP KaTUTCA 0€3 NPOCKAIb3bIBAHHS 110 TOPU30HTAIBHOM

MOBEPXHOCTH CO CKOPOCTHhIO 2 M/c. Ha Kakyio BBICOTY OH CMOXKET MOJHATHCS MO HAKIOHHON
miockoctu? Oteet: 0,3 M.

23. CHapsig Maccesl 50 Kr, JeTSImuid ropu3oHTAILHO cO ckopocThio 800 M/c, momamaer B
mwiatrgopMy ¢ meckoM M 3acTpeBaeT B HeM. HaiiTu ckopocTh miuaTdopMbl MOCE MOMaJaHUs
cHapsiza, ecnu ee macca 16 T. OTBet: 2,5 m/c.

24, [To ropu3oHTAIBHBIM pelibcaM CO CKOpOCThIo 20 kM/4 aBMxkeTcs 1uiardgopma maccer 200
kr. Ha Hee BepTHKaIBbHO MagaeT KaMeHb Macchl 50 Kr W aBKeTCsS BMecTe ¢ Turardopmoit. C
KaKoOW CKOPOCTBIO IOcTe 3TOTo ABMkeTcs miatdgopma? OrBer: 16 km/4.

25. [Inardpopma B Buze aucka maccoil 4 xr u paauycoMm 12 cM Bpamjaercs N0 MHEPLUUU
BOKPYI' BEpTUKAIbHOW OCH. BO CKONBKO pa3 yMEHBIIMTCS YacTOTa BpAallleHUs, €CIIU Ha Hee
MOJIOKUTH KOJIBIIO Maccoi 1 kr u pagumycom 10 cm? OTBet: 1,35.

26. Touka coBepIacT TapMOHUYECKUE KoJicOaHus 1Mo 3akoHy X = AcC0S(ot+o), rae A=3 cm,
ao=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. Oreer: 20 em/c?.

28. Haiftu mnepuon konebGanuii (usnyeckoro MasiTHHMKA, MPEACTaBIAIOLIEr0 co0oii

OJIHOPOJAHBIN cTepkeHb JiauHOW 60 cM, BpallalIuics BOKPYT TOPH3OHTAJIbHOW OCH,
npoxoslIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitm mnepuon KoneOaHW (PHUIUUECKOTO MAATHUKA, IIPEACTABISIIONIETO COOOM
OJTHOPOJHBIN AUCK paanycoM 30 cM, BpallaroUuiics BOKPYT TOPU3OHTAIBLHON OCH, IPOXOASIIeH
yepe3 kpaii aucka. Orer: 1,33 c.

30.  bamion BMecTuMOCTBIO 20 J1 CONEPKUT yriaeKucislid ra3 maccoi 500 r moj naBieHueM
1,3 MIla. Onpenenuts Temnepatypy raza. Orser: 275 K.

31.  Kakoii 00beM 3aHMMAaeT UeaIbHBIN a3, coAepXkalinii | KMob BeliecTBa IpH JaBICHUH
1 MIla u Temneparype 400 K? Orger: 3,3 m°.

32. bannon BMectTuMocThio 12 51 conepkuT yriekucisii ra3. JlaBnenue raza pasHo 1 Mlla,
temriepatypa 300 K. Onpenenuts maccy rasza B 6auione. OrBert: 212 1.

33. B Gamnone BMecTMOCTBIO 25 1 HaxonuTcs Bojgopona npu Temmepatype 290 K. IMocme

TOTO KakK 4YacTh BOJOPOJa H3PACXOAOBAIM, JaBiieHWe B OaytoHe moHu3uioch Ha 0,4 Mlla.
Onpenenuts Maccy U3pacxoJoBaHHOro Bogopoaa. Orser: 8,3 r.

34. B 6amrtone comepxkutcs ra3z npu temmneparype 100 °C. o kakoi temmeparypsl (B °C)
HYXXHO HarpeTh ras, 4ToObl €ro JIaBjIeHue YBeIUYHIoch B ABa pa3a? Orser: 473 °C.

35. Kakoe konmuecTBo TemyioTsl motpedyeTcs, uToObl HarpeTh 1 monb azora Ha 300 K mpu
mocTostHHOM 00beme? OTBeT: 6,23 K/[K.

36. Ha CcKONBKO HW3MEHWIACh BHYTPEHHSSI DHEPIrUs BOASHOTO TIapa, €CIH IPH ero
n300apUUYECKOM CIKaTHH BHEIIHNE CUIIbI cCOBepLIMIN paboTy paBHyto 10 k/[x? OTBer: 30 kK.
37.  Tlpum xakoM JaBJIEHUH MPOUCXOANIIO N300apHOE pacIuIMpeHne a30Ta, €ClIM Ha YBEINICHUE

ero oobema Ha 12 11 ObII0 3aTpayeHo KoauuecTBo TermoThl paBHoe 21 k/x? OrBer: 500 kIla.



38. Kakoe Koim4ecTBO TEIUIOTHl OBUIO 3aTpayeHo Ha HAarpeB refiusl MPU MOCTOSTHHOM 00beMe
V=20 n, ecnmu ero gaBnenue Bo3zpocio Ha 400 k[1a? OrBer: 12 k/[xk.

39. Kakoe xonndecTBO TEIIOTH MoTpedyercsi, 4To0bl HarpeTs § Moib Bojxopoaa Ha 100 K
MIpY NMOCTOSAHHOM JAaBieHuu? OrBer: 23,3 kx.
40. ITpn u3oxopHoM HarpeBe | Moms renus Temieparypa yBenuuuBaeTcd B 3 paza. Haiftu

npuparienue >arponud. Oteet: 13,7 dx/K.

OIIK-1.2 Pemaer cranaapTHble WHKEHEPHBIC 3a/1a4ll C MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
OOILIENH)KEHEPHBIX 3HAHUM, METOJJOB MATEMAaTHYECKOTO aHAIN3a U MOJACIIUPOBAHUS

Tunosble TeOpeTHYECKHE BOMPOCHI K IK3aMEeHY 10 M CHUILINHE

1. BbluncrneHnue NpoiIGHHOTO MyTH NMPU HEPABHOMEPHOM ABMKEHUU MaTepHallbHON
TOYKH.

2. llentp wmacc. VYpaBHeHue [BIKEHHS LeHTpa wMacc. Cucrema IeHTpa Macc.
PeaktuBHOE NBUKEHUE.

3. KpuBonuneiiHoe NBUXKEHHE MAaTEpUATbHOM TOUKH. TaHTeHIIMATbHOE M HOPMAlbHOE
YCKOpEHHUE.

4. BbIBOJ MOMEHTOB MHEPIIUU CTEPKHS, IIUIUHAPA, [Iapa.

5. PabGota cuibl u MomHOCTh. KMHETHUECKAs! SHEPTHUSA MOCTYMATEILHOTO ABUKCHHUS.

6. Kunernueckas »sHeprusi Tena, BPALIAIOMIETOCS BOKPYT HEMOJBMKHOW  OCH.
Kunerndeckast sHEprus Mpu MIOCKOM JIBHUKEHUU.

7. Csobonnbie ocu. ['upockorn. IIpeneccus rupockorna.

8. TlomsATMe O HEWHEpPIUATbHBIX cucTeMax orcdyera. Cuinbpl wHepuuu. [IpuHIUN
SKBUBAJIEHTHOCTH DUHILTEHHA.

9. IpyxuHHBIH, QU3UYECKUN U MATEMATHYECKUN MAsITHUKA. DHEPTHS TAPMOHHYECKOTO
OCHMJLIATOPA.

10. CroxxeHue OMHAKOBO HAIIPABICHHBIX M B3aUMHO MIEPIICHIUKYIISIPHBIX KOJICOAHUH.

11. DxcnepuMeHTalIbHOE MOATBEPKIACHUE pacmpenenenuss Makcsemna: onbITel LlTepHa
u Jlammepra.

12. CpenHee uuCIO CTOJIKHOBEHHM, CpelHAsS [UIMHA CBOOOAHOTO Tmpobera U
3¢ PEeKTUBHBII TUaMETP MOJIEKYII.

13. AnwmabarHbiii npouecc, ypaBHeHue [lyaccona.

14. TemnmoemKoCTh HII€ATBHOTO Ta3a TMpU M30MOpolleccax. YpaBHeHHe Maiiepa.
Knaccuueckass MoneKylspHO-KMHETHUYECKas Teopus TEIUIOEMKOCTH HACAIbHOIO raza U ee
OTPAaHUYEHHOCTb.

15. Kpyrosoii nporecc (uuki). TermnoBeie ABUTATENH U XONOAMiIbHbIE MamuHbl. KITJ]
uJeaibHOM TerioBoil mamuHel. [{ukn Kapho.

16. DHTpomnus MAeanpHOTO ra3za Mpu OOpaTUMBIX U HEOOPATUMBIX Mpoleccax. Teopema
Hepncra. Cratuctudeckoe TOIKOBaHUE SHTPOTHH. TepMoarnHaMUKa HEOOpaTUMBIX MPOIIECCOB.

4.2. IIpome:kyTouHasi arTectanus B popme 3x3amena (2 cemectp)

Kon Pe3yabTaThl 0OCBOEHHS OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaAMMBbI
KOMIIEeTeHIIH U ConepsxkaHue KoMIeTeHUH
OIIK-1 CriocoO€eH HCIOJIB30BaTh MOJIOXKEHUS, 3aKOHBI K METObI €CTECTBEHHBIX

HAayYK U MAaTEMATHUKH IJId PECIICHUA 3aaa4 I/IH)KeHepHOI\/'I JACATCIIBHOCTH




OIIK-1.1 IlpumeHser 3HaHHMA OCHOB MAaTEMAaTUKH, (PU3UKH, MHPOPMATUKA B HHKCHEPHOMH
JeSITeIbHOCTH

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCLHILINHE

1. DnexTpuyeckuii 3apsi] U €ro CBOMCTBA. 3aKOH COXpaHEHUs 3apsijaa. BzaumonencTere 3apsiaoB.
3akoH Kynona.

2. DIeKTpOCTaTu4eckoe  Tojie, BEKTOp  HampsbkeHHocTW.  [lpuHmum — cymepno3unuu
IEKTPUYECKUX NTOJIEH U €r0 MPUMEHEHHE Ul pacyeTa IoJIsl, CO3AaHHOIO CUCTEMOM 3aps10B.

3. TloTok BekTOpa HaNpsHKEHHOCTH dJeKTpudeckoro nmois. Teopema ['aycca 11 aneKTpruueckoro
II0JIS1 B BaKyyMe.

4. Teopema 0 LMPKYISILIMM BEKTOpa HAIPSLDKEHHOCTH 3neKTpuyeckoro nois. IloreHuuan noms
TOYEUHOTO 3apsAJa.

5. CoOozHble U CBA3aHHBIC 3apsaabl. BekTop anekrpuueckoro cMenienus. Teopema ["aycca st
IEKTPUYECKOTO TOJIS B TUNIEKTPUKE.

6. Pacripenenenue 3apsaa B MPOBOJHHMKE. DJIEKTPOCTATHYECKas MHIAYKLIHA. DJIEKTpHUECKast
€MKOCTh YEIUHEHHOTO IIPOBOIHUKA, 2-X IIPOBOJHUKOB.

7. DOnextponBwxkymas cwia. 3akoH OMa U CONpPOTUBJIEHHME IPOBOAHUKOB. 3akoH Oma B
UHTErpajabHOll M nuddepeHnnanbHol ¢opmax. 3akoH Oma a1 HEOIHOPOJHOIO Y4acTKa
LEMH.

8. BekTop MarHUTHOW MHAYKIMH. MarHuTHOE IO0J€ PAaBHOMEPHO JBIMIKYILETrocs 3apsja. 3aKkoH
buo-Cagapa-Jlamaca.

9. B3aumopelicTBHE IPOBOJHUKOB C TOKOM. 3aKOH AMIiepa.

10. Teopema o HMPKYIALNU BEKTOPA MHIYKIIMA MAarHUTHOTO TOJISl. 3aKOH MOJTHOTO TOKA.

11. Tlorox BekTOpa MarHuTHOM wuHAYKIMH. Teopema [aycca ans BekTOopa MHIYKLUHU
MarHuTHOIO nosisd. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOJHOM MarHUTHOM IOJIE.

12. SBnenue snexrpoMarHUTHOM uHAYKUMH. OnbiTel Dapanes. 3akoH 3J1€KTPOMarHUTHOM
uaaykinuu. [lpaBunmo Jlenma. DNeKTpoABMKYIIAs Cuiia WHAYKIUU. [loMHBI MarHUTHBIN
1oToK. Toxku Dyko.

13. SBnenwe camomHnykiuu. MuayktuBHOCTh. DOJIC  camomHmykiuu. MHIYKTUBHOCTB
COJIEHOM 1.

14. BzaumHasg uHAyKIMs. B3auMHas MHAYKTUBHOCTH. DHEPrusi KOHTypa ¢ TokoM. IlnoTHOCTH
DHEPIHUH.

15. HamaruunyenHocts. Toku HamarHuuMBaHWs. BekTop HanpsKEHHOCTM MArHUTHOTO MOJISL.
Teopema 0 HUPKYISILIMKA BEKTOPA HAIPSKEHHOCTH MarHUTHOTO T1OJIA.

16. PacnpocTtpaHeHue BOJH B yrpyroi cpeze. [IpononsHbie U MONIepeYHbIe BOJHBL. YpaBHCHUE
IUIOCKOM M cdeprudeckoil rapMoHrueckux BosiH. Pa3oBasi cKOpoCcTh. BomHOBOE ypaBHEHHE.
Oueprusd BosHbl. [IpuHimn cynepno3uuu BoiH. CTosiure BOJTHBI.

17. BonHoBoe ypaBHEHHE s  OJNEKTPOMArHUTHOW  BoOiHbL. OCHOBHBIE  CBOWCTBa
ANIEKTPOMAarHUTHBIX BOJIH. ODHEpPrusl 3JIeKTPOMarHUTHBIX BojH. Bekrop [loiHTHHrA.
WM HTEHCUBHOCTbH BOJIH.

18. BpemenHas ®  TPOCTpPaHCTBEHHass  KorepeHTHOCTH. CTeneHb  KOTE€PEHTHOCTH.
Wntepdepennus nyx BoinH. MaTepdepenus ceera. [llupuna natepdepeHIIMOHHOM MOJIOCH.

19. Mudpakuus ceera. [Ipunmmmn [toiireHca-Openerns.

20. EctecTBeHHBIN U MONSAPU30BaHHBIN CBET. 3akoH Matoca. CTeneHb Mospru3aluy CBeTa.

21. Tlonmspu3anus npu OTpaKCHUHU U MpesoMiIeHn . 3akoH bprocrepa.

22. PacmpocTtpaHeHHe cBeTa B MONIOMIAIOMIMX cpenax. 3akoH byrepa. Jlucmepcusi cBera.
HopmanbHast 1 aHoMasbHasi TUCIEPCHUs.

23. TennoBoe HM3JIyueHHE U €r0 XapaKTEPUCTHKH. 3aKOHBI TEIJIOBOTO M3NydeHus. lumoresa
IInanka. @OTOHBI.



Tunossble 3a1a4M M0 JMCHUILIMHE
1. Haiitu paccTosiHre MEXAY ABYMs TOUYEYHBIMU IEKTPUUYECKUMU 3apsiiaMi, €CIIU U3BECTHO,
YTO IIPU YMEHBIIEHUH 3TOT0 paccTosHUSA Ha 50 cM cuila B3auMOJCHCTBUS YBEJIUYMBAETCS B 2
paza. OrBer: 1,7 m.
2. Ha merammmueckoit chepe pagumycom 15 cm Haxomutcs 3apsag Q = 2 vHKn. Onpenenuts
HaNpsODKEHHOCTh £ 3JeKTPOCTaTHUECKOro MoJisi Ha paccTossHUU I' = 10 cM OT meHTpa cdepsl.
Otsert: 0.
3. Ha merammuyeckoit cepe pamguycom 15 cm mHaxomutes 3apsg Q = 2 vKn. Ompenenutsb
HaIPSHKEHHOCTh £ 3JIEKTPOCTaTHYECKOTro Mojisi Ha moBepxHOCTH chepsl. OTBer: 800 B/M.
4., Ha meramnuyeckoit cepe pamuycom 15 cm Haxomutes 3apsag Q = 2 vKn. Omnpenenutsb
HaNpsHKEHHOCTh £ 3JeKTPOCTaTHUECKOro MOoJis Ha paccTossHUU I' = 20 cM OT LeHTpa cdepsl.
Otser: 450 B/m.
5. Merammmueckuid map paguycoM 5 cm Hecet 3apan Q = 10 uKin. Onpenenuts noteHuman @
AJIEKTPOCTATUYECKOTO 110JIsI Ha noBepxHocTy 1mapa. Oreer: 1800 B.
6. JlBe KOHIIEHTPHUYECKHE METAITMYECKUE 3apsKkeHHble cepsl pagumycamu Ry =6 cm u Ry = 10
CM HeCyT cooTBeTcTBeHHO 3apsanl Q1 = 1 HKi u Qp = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TIOJIs
B TOYKE, OTCTOSIIEH OT eHTpa cep Ha pacctosiHue 1 = 5 cm. OTBet: 0.
7. DIJeKTpUYecKoe II0JIe CO3JaHO JBYyMs OECKOHEYHbIMU HapauieIbHbIMU IJIACTHHAMU,
HECYIIMMH PAaBHOMEPHO paclpeleNeHHbii mo rwomany 3apsn [ = 1 uKi/m?. Onpenenuts
HanpsbkeHHOCTh E momnst mexay mnactuaamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3JaHO JABYMSI OECKOHEYHBIMH IapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PaBHOMEPHO pacIpeleNeHHbii mo rwiomany 3apsn [ = 1 uKi/M?. Onpenenuts
HanpspkeHHocTh E nons BHe minactud. OrBer: 113 B/m.
9. TloTeHIHAN SIEKTPHUECKOTO [0S, CO3aBAEMOr0 CHCTEMOil 3aps/IoB, MMeeT B ¢ = a(x’-
y%), rae a=1B/M’. Haiitn MOJyJdb HANpsHKEHHOCTH 3JIEKTPUUYECKOrO I0JII B TOYKE C
koopaunHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteMe CU 1 OKpYTIUTh ¢ TOYHOCTBIO 10
nByx uudp nocne 3ansaroil. [OTBer: 2,24 B/m.
10. /IBa Toueunsix 3apsna +7,5 HKn n —14,7 aKn pacnonoxensl Ha paccTosHuM 5 cMm. Haiitu
HaNPSDKEHHOCTD AJIEKTPUYECKOIO TOJISA B TOUKE, HAXOASIIEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
u 4 cM ot Broporo 3apsiaa. Oreer: 112 kB/m.
11. Onpenenuth HaAMNPSHKEHHOCTh DSJIEKTPUUYECKOIO TMOJII B TOYKE, PACIOJOKEHHOM BJOJb
npsiMoii, coenunstoment 3apsiasl +10 HKn u +8 vKn u Haxogsumieiics Ha pacctossHuu 12 cM OT
IepBoro u & cM oT BTOpOro 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa cO CTOPOHOH 5 CM HaXOISATCSI OJIMHAKOBBIE MOJIOKHUTEIHHBIE 3aPsiIbI
2 uKn. OnpenenuTs HaNPsHKEHHOCTD JIEKTPHYECKOTO TOJIs B IeHTpe KBajapara. Oreer: 0.
13. Paccrosuue | mexay 3apsgamu Q==42 uKir qumosns pasao 10 cM. Haittu moteHIian ¢ moss
CO3JIJaHHOTO JUIOJIEM B TOUKE, yIajJeHHON Ha I'=10 cM Kak OT MepBOro, Tak U OT BTOPOTO 3apsijia.
Ortgert: 0.
14. lunons c »3ieKTpUYECKUM MOMEHTOM p =75 nKi'M CcBOOOAHO yCTaHABIMBAeTCS B
OJTHOPOJHOM DJIEKTPUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bpruucnute paboty A4,
HE00XO0IUMYIO JJIsl TOT0, YTOOBI HOBEPHYTH JUMOJIb Ha yroia o = 90°. OTBet: 6 MK /[x.
15. Onpenenutb, NMpH Kakoil HamNpsHKEHHOCTH £ cpelHero MaKpOCKOMMYECKOro Moy B
JIURJIEKTPUKE (€=3) MOISIPU30BaHHOCTH P NOCTUTHET 3Ha4yeHus, pasHoro 200 MxKo/m% Oteer:
11,3 MB/m.
16. Haiitu paguyc BHemHei oO0k1agku Ry BO3AYIIHOTO ChepruuecKoro KOHJeHCaTopa eMKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cM. OTBeT: 4,5 cM.
17. Haiitu paauyc R; BHyTpeHHe#ll OOKIanku CQepuueckoro KOHAEHCATOpa EMKOCThIO
C = 3,3 n¢, ecnu paanyc BHemHel Ry = 3 ¢m, audnekTpuk — napaduH (¢ = 2)? OrBer: 1 cMm.



18. Ompenenute >IEKTPOEMKOCTh IMJIMHIPUYECKOTO BO3IYIIHOTO KOHJCHCATOpA JUIMHON
| =10 cMm, ¢ panuycamu o6kinagok Ry =1 cm u Ry =2 cm. OtBer: 8 n®.

19. Tpu onmHAKOBBIX KOHJEHCATOPAa COEIMHEHBI IMOCienoBaTelbHO. EMKOCTh Takoi OaTapew
C =100 n¢. OmpenenuTh €MKOCTh OaTraper KOHIEHCATOPOB, MOCIE TOrO, KaK OAWH W3 HUX
3anoiaHwin napadunom (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymIHBINA KOHAEHcATOp AekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioYeHHss OT HMCTOYHUKA TOKAa PACCTOSHUE MEXIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHUYeHO B 5 pa3. Onpeaenuts padoTy A BHEMIHUX CHII O
pasaBrxkeHHI0 00KkIanoK. OTBeT: 0,2 MK,

21. Cuna Toka B MPOBOJHUKE U3MEHSETCS CO BPEMEHEM IO 3aKOHY (t) =kt , roe k=0,5 Alc.
Haiitu 3apsn (, mporekarolmiuii yepe3 IONEpeuHOE CEYeHUE IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ku.

22. Akkymynatop ¢ BHyTpeHHUM cornpotuBieHreM 0,080M mipu Toke 4A oTAaeT BO BHEITHIOK
nens 8BT. Kakyro MOIHOCTE OTIAcT OH BO BHEUTHIOKO 1ienb pu Toke 6A? Otser: 11 Br.

23. K uctounuky toka ¢ /1C @=1,5 B npucoenunmiu karymky ¢ conporusienneM R=0,1 Owm.
AmMriepMeTp mokaszan cuity Toka, paBHyio 11=0,5 A. Korma x MCTOYHHKY TOKa MPUCOCTUHUIN
MOCIe0BATENbHO €Il OJMH UCTOYHUK TOKa ¢ Takol ke DJIC, To cuna Toka | B TOM xe KaTyiike
okazanach paBHou 0,4 A. OmnpenenuTh BHyTpEHHEE COMPOTHBIICHUE MMEPBOTO UCTOYHHKA TOKA.
OTtBer: 2,9 OM.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH Ilenn aKKyMYJISTOpa BbLIEIsETCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Omnpenenuts BHyTpEHHEE CONPOTHUBICHUE I
Oarapeu. OTBet: 20 OmMm.

25. [InOoTHOCTH TOKAa B MEIHOM MPOBOJHUKE paBHA 2 A/vm?. Haiiti HaIpsKEHHOCTh
AIEKTPUYECKOTO TOJIsI B MPOBOJAHMKE. YJenbHOe corpotuBieHue meau 17 HOMm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO [UIMHHOMY TMPOBOAHMKY TedeT Tok 50 A. Omnpenenutsb
MarHUTHYK0 HHAYKLIUIO B TOYKE, YJAJIEHHON Ha paccrosiHue 5 cM oT npoBojHuka. OTBeT:
200 mxTa.

27. Yemy paBeH paJlyC TOHKOTO KOJIbI[a, TI0 KOTOpOMY TedeT ToK 30 A, eciu HampsiKeHHOCTh
MarHuTHOT'O MOJIA B LIEHTpe Konblia paBHa 2 A/mM? OTBet: 7,5 M.

28. Kaxkoii TOK TeueT 1o npsiMoMy OECKOHEYHO JATUHHOMY IMPOBOJHUKY, €CIIM Ha paccTostHUH 10
CM OT Hero MaruuTHas uHAYKIus paBHa 20 MxTn? Orser: 10A.

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

30. /[Ba ANWHHBIX MapajjIebHBIX MPOBOJA HAXOMATCS Ha PAcCTOSHMM I'=5cCM OAMH OT
npyroro. [To mpoBogam TeKyT B TPOTHUBOMOJIOKHBIX HAMpaBICHUIX ofuHakoBbie Toku | =10 A
Kaxkapld. HaliTu HanmpsokeHHOCTh H MarHMTHOTO MONsSI B TOYKE, HAXOJAIICHCS HA PacCTOSHUU
r1 =2 cMm oT oHOTO U Iy = 3 ¢M OT Apyroro npoBoaa. Oreer: 132 A/m.

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

32. CKOJIbKO BUTKOB Ha €IUHUITY JUTMHBI COJICPKUT JIUTMHHBIA COJICHOW TIPH CHJIE TOKa
| =0,5 A, eci HAIPSIKEHHOCTH ToIs Ha ock coeronaa H = 300 A/m. OtBet: 600 m™.

33. Onpenenuth HANPSHKEHHOCTh MAarHUTHOTO TIONISE HA OCH JTMHHOTO  COJICHOW[IA,
coxepxariero N = 10 Butkos/cm nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34. BBIMHACINTE MUPKYISAIHAIO BEKTOpPA HAMPSIKEHHOCTH BJIOJb KOHTYpPA, OXBATBHIBAIOIIETO

toku |1=10A, [,=15A, Tekymme B OFHOM HampaBieHHH, u TOK [3=20A, Tekymuii B
IIPOTUBOINOJIOKHOM HarpasiieHuu. OTBer: 5 A.



35. IIpsmoii mpoBoa, Mo KOTOpomy TedeT Tok 1=1 KA, pacronokeH B OAHOPOJHOM MarHUTHOM
1oJie MEPHEeHIUKYIIpHO JTUHUAM MHAYKuuu. C kakoil cuioi F nelicTByer mosne Ha OTpe3ok
npoBoja juuHou 1=1 M ecnu MaruuTHas uHaykuus B pasaa 1 Tn? Orser: 1000 H.

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

37. Pamka ranpBaHoMeTpa JUIMHON a=4 cM u mupuHoit b = 1,5¢cm, cogeprkamas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HaXOJUTCSI B MarHUTHOM mosie ¢ uaykuuedn B=0,1 Tiu. Ilnockocts pamku
napajulejbHa JUHUAM UHAYKIMU. HallTu MexaHn4yeckuii MOMEHT M, NEUCTBYIOLIUMN Ha paMKYy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampspbkennocts H MarHuTHOrO mojsi B IEHTpe KpyroBod BuTka paBHa 200 A/m.
MarHuTHbIN MOMEHT p,, BUTKA paBeH 1 A-M* BbIUHCIATE pamuyc R Butka. OrBet: 9,27 cm.

39. Beruucnuts paanyc R 1yru okpy’HOCTH, KOTOPYIO ONMUCHIBAET IPOTOH B MATHUTHOM I10JIE C
unayknuei B = 15 mTn, ecnu ckopocth v ipoToHa paBHa 2 Mwm/c. OTBet: 1,38 M.

40. JIByKpaTHO MOHH3HMPOBAaHHBIA aToM Tenus (@-9acTHa) JBHXKETCS B  OJHOPOIHOM
MarHuTHOM ToJie HanpspbkeHHocThi0 H = 100 kA/M 1o okpyxkHocTH paguycoMm R = 10 cm. Haiitu
ckopocTh U a-dactuilsl. OrBet: 0,61 Mwm/c.

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

42. llenb COCTOWT W3 TOCIEAOBATEIBHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHaykTuBHOCTU L = 1 T'H, ncrounnka toka u kimoda. Koy 3amkayT. Yepes kakoe Bpemsi mocie
pa3MbIKaHus KJII04Ya CUjla TOKa B Llenu yMeHbured B 2 paza? Orser: 0,693 c.

43. llemb COCTOMT W3 TIOCJIEOOBATENBHO COCJUHEHHBIX  CONPOTUBICHUS, KAaTYyIIKH
MHAYKTUBHOCTH, UCTOYHHMKA TOKa U Kitoya. Koy 3amkHyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KJIO0Ya cuja TOKa B LENM yMeHbImiaack 3 pasza. Ompenenuth compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINTh HSHEPrMI0 MAarHUTHOrO mojsi cojeHouzaa, coxepxkamero N = 1000 BuTkoB

npoBojAa, mpu cuie Toka | =1 A, ecnm MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CEeueHHUe
® =0,1 mB6. OTBeT: 0,05 JI:k.
45, HaliTh MHAYKTUBHOCTH MPOBOJAIIETO KOHTYpa, €CIM MArHUTHBIM TOTOK 4Yepe3 HEero

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

46. Ha nmytu cBeToBOM BOJHBI, MIYyIIEW B BO3/yX€, MOCTABWIM CTEKJISIHHYIO IUJIACTHHKY
(mokazatens MpenoMIIeHUs cTekiaa paBeH 1,5) rtommmHOW 1 MM. Ha CKONBKO HM3MEHHUTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA NAJAaeT Ha IUNIACTUHKY HOpMaiibHO. OTBeT: 0,5 MMm.

47.  Haiitu Bce anmuHbl BoMH Buaumoro cera (ot 0,76 mo 0,38 mMKM), koTopeie OyayT
MaKCHMaJbHO YCHJIEHBI MPU ONTHYECKOW Pa3HOCTH X0Jla MHTEPPEpUPYIOIIUX BOJIH, paBHOM 1
MikM. OT1BeT: 0,5 MKM.

48. Paccrostare d mexay nByms miensmu B onbite FOHTa paBHO 1MM, paccrostaue | ot mieneit
1o 3kpana 3 M. OnpeaenuTs JIMHY BOJTHBI A, UCITYCKaeMOH MCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBeTa, eciiu muprHa b uHTepPepeHIIMOHHBIX TOJI0C Ha SKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
49, Ha wmpimpHyro mienky (N = 1,3), HaxomsmIyrocs B BO3AyXe, MagaeT HOPMAIBHO MYYOK
aydeii Oenoro ceeta. [Ipu kakoii HauMeHbIeH TommuHe d TUIEHKH OTPaKEHHBIH CBET C JTMHOM
BoHBI A = 0,55 MKM oOKakeTcss MaKCHUMalbHO YCHJICHHBIM B pe3yibTare HUHTEepepeHInu?
OtBert: 0,1 MKM.



50. PaccTtosinue Arp 1 MeXy BTOPHIM U IIEPBBIM TEMHBIM KosbllaMu HbIOTOHA B OTpaskeHHOM
cBere paBHO 1 mMM. OmpenenuTs paccTosHue Arigg MEXAY JECSATHIM U JCBSTHIM KOJIBLAMH.
OTtBer: 0,39 mMm.

ol. Ha mene mupunaoit ¢=0,05 MM mamaeT HOpMaIbHO MOHOXpoMmaThdeckwii cBet (A=0,6
MKM). Onpenenuts (B rpagycax) yroi ¢ Mexay IepBOHAYaIbHBIM HAIIPaBJICHUEM I1ydKa CBETa U
HalpaBJICHUEM Ha YETBEPTYIO TEMHYIO AudpakimonHyto nojocy. OtBer: 2,75°.

52. CKOJIBKO IITPUXOB Ha KKABIH MULIUMETP COACPKHUT NU(PPAKIMOHHAS PEIIeTKa, €CIU
npu HaOJNIOJEHHMM B MOHOXpOMaTHyeckoM cBere (A=0,0MKM) MakCUMyM IISTOTO TOpPSIKa
oTkJioHeH Ha yroa ¢=18°? Oreer: 100.

53. Judpakumonnas pemerka coxepkut N =200 mrpuxoB Ha IMMm. Ha pemerky mamaer
HOpPMaJIbHO MOHOXpoMaTHueckuii cBet (A = 0,6MKM). MakcuMyM Kakoro HauOOJbIIETO MOPSIKa
naet 3Ta pererka? OrBeT: 8.

54. CKOJBbKO IITPUXOB HA KAXKIBIM MUJLTUMETP COACPKUT MUPAKIUMOHHAS peuieTka, eciiu
pu HaOJIOJIEHHH B MOHOXpoMatudeckoM cBeTe (A = 0,6 MKM) MakCUMyM TpPETBETO IMOpsIKa
OTKJIOHEH Ha yroa ¢ = 21°? Orset: 200.

55. [Ty4oK eCTeCTBEHHOTO CBETa, UAYIIHIA B BOJE, OTPAXKAeTCsl OT TpaHu anMasa (n = 2,42),
norpyxeHHoro B Boay (n = 1,33). Ilpu kakom yriie naueHus o (B rpajycax) OTpaXCHHBINA CBET
MOJIHOCTBIO NOJIsipu30Ban? OTBeT: 61,2°.

56. VYron bprocrepa og, Ipy NaJeHUM CBETa U3 BO3/yXa Ha KPUCTAII KAMEHHOW COJIM PaBeH
57°. OnpenenuTs CKOPOCTh CBETA B 3TOM Kpucrtasuie. Orser: 194 Mwm/c.
57. [IpenenbHBIA yron o TOJHOTO OTPAXKEHUS Iy4YKa CBETa Ha TpaHUIE >KUIKOCTH C

BO3ayXoM paBeH 43°. Ompenenuts yron bproctepa og, (B rpagycax) s HaeHHs Jyda U3
BO3/yXa Ha MOBEPXHOCTH ATOM KUAKOCTH. OTBer: =55°45".

58. VYron Mexay TJIaBHBIMH IIJIOCKOCTSIMHU TOJIsIpU3aTOpa M aHaiau3aTopa cocrtasisieT 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HUX CBETa, €CIH Yrojdl MEXIy
TJIABHBIMH TUIOCKOCTSIMHU TOJISIPU3aTOPa U aHAIU3aTopa u3MeHuscs 10 45°. Oreer: 1,5.

59. Crenens nossipuzanuu P gactuuno-nonspuszoBanHoro ceera paBHa 0,5. B ckonbko pa3
OTJIMYACTCS MaKCHMallbHAs HMHTEHCHBHOCTh CBETa IIPOITYCKAEMOTO Yepe3 aHaiu3aTtop, OT
MuHuUManbHOU? OTBeT: 3.

60. Onpenemuts TEMIEpATypy, MpU KOTOPOM SHEPreTHYecKas CBETUMOCTh R~ aOCOMIOTHO YepHOro
Tena paBHa 10 kBr/v?. OtBer: 648 K.

61. IloTtok SHepruu, W3Ty4aeMbli W3 CMOTPOBOIO OKOIIKA TUIABWJIBHOM Tieud, paBeH 34 BrT.
OnpenenuTs TeMIeparypy Me4n, €CIM IUIOIIA b OKOILIKA COCTaBIIAET 6 oM. Otger: 1000 K.

62.  Bo CckojbKO pa3 Hajio YBEIUUYHUTH TEPMOAMHAMHYECKYIO TEMIIEpaTypy aOCOTIOTHO YEPHOTO Tea,
4TOOBI €10 SHEPreTUUecKas CBeTUMOCTB B3pocia B 16 pa3. Otser: 2.

63. Ha xakyro JUIMHY BOJHBI NPUXOIUTCS MAKCHUMyM CHEKTPaJbHON IUIOTHOCTH 3HEPreTHYECKOM
CBETHMOCTH a0COITFOTHO YEPHOT O Tefa IPU TeMIIEpaType 0°C. OtBer: 10,6 MKM.

64. OmnpenenuTh JUIMHY BOJHBI CBeTa, oOdydaromero ¢Gorokaton ¢ paboToil BbIXoJa
A =215B, ecntu MakcuManbHas KUHETHYECKas SHEPrus (OTOIMEKTPOHOB Tmax = 1 3B. OTBer:
400 nm.

65. Ha moBepxHOCTh ¢oToKarona maaaer MoHoxpomarndeckuid cer (A =310 um). YToOBI
OPEeKPaTUTh AMUCCUIO  DBJEKTPOHOB, HYKHO TMPHJIOXKUTH 3aJEPKUBAIOIIYI0  pPa3HOCTh
noreniuanos U ve menee 1,7 B. Onpenenuts paboty Beixoza B 3B. OTBet: 2,3 3B.

OIIK-1.2 PemaeT craHAapTHbIE HHXCHEPHBIE 3a/1a4H C IPUMEHEHHEM €CTeCTBEHHOHAYYHBIX U
0O0IIeNHKEHEPHBIX 3HAaHUH, METO/I0B MaTEMATUYECKOT0 aHAIN3a U MOJICTUPOBAHUS
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TunoBbie TEOPETHYECCKHE BOIIPOCHI K 9K3aMEHY IO TUCHUIIJIMHE

[ToTeHIMaTBHOCTH 3JEKTPUUECKOro Nost. PaboTa 1o nmepeMenieHuto 3apsijia B 3JeKTPUIeCKOM
nosie. [ToTeHIManbHas 3Heprust B3aUMOJCHCTBUS dJIEKTPHUECKUX 3aPsIIOB.

CBs13p MEXly IOTEHIIMAJIOM U HAPSYKEHHOCTHIO.

IIpumenenne teopeMsl l'aycca misi pacuera IEKTPUYECKUX IOJIEH, CO3AAHHBIX TOYEYHBIM
3aps10M, PABHOMEPHO 3apsHKEHHBIMHU TUIOCKOCTBIO, C(hepoit, HUThIO, IWIMHIPOM, IIAPOM.
Brruncnenue noTeHnyana no HanpsyKeHHOCTH AIIEKTPUYECKOTO MOJIA.

ONEKTPUYECKU MOMEHT Aunoisl. TOYeuHBIM AUMOIb. OJIEKTPUUECKOE I10JI€ TOUYEYHOI'O
JUIONS W €ro pacdeT Ha OCHOBE IPHUHLHMIA CYNEPHO3ULUU. DIEKTPUYECKOE II0JIE HA OCHU
JIUIIOJISL U B HAIIPABIICHUU, IEPIICHAUKYISIPHOM K OCU JUIIOJIA.

ONEKTPUYECKU [UIOAb B  OJHOPOJHOM M HEOAHOPOAHOM  BJIEKTPHUYECKOM  IIOJIE.
IloTeHmanbHas S3HEPrus JUIOJIA.

JIMdneKTpuKy, TOSpU3alMs IUNIEKTPUKOB. BEKTOp NOIAPU30BAHHOCTH. OJIEKTPUYECKOE
I10JI€ BHYTPH JAUAJIEKTPUKOB. J{MAIEKTpUdeCKas BOCIPUUMUYNUBOCTD U IPOHULAEMOCTb.
VYenoBus s BEKTOpa HAINPSHKEHHOCTH 2JIEKTPUYECKOTO IO M BEKTOPA IEKTPUYECKOTO
CMELIEHUS Ha TPAHHULIE BYX JUICKTPHUKOB.

CerHeToaneKkTpuKy, uX CBOMCTBA. JIM3IEKTPUUECKUI TUCTEPE3HC.

KonnieHcaropsl, BUAbl KOHJAEHCATOPOB. DHEPrusl 3apsyKEHHOI0 IPOBOJHUKA, KOHJIEHCATOpa.
OHeprus anekTpuyeckoro noist. O0beMHast JI0THOCTh SHEPTHH.

Knaccuueckue OmNbITHI MO OOHAPY)KEHHUIO M OOBSICHEHUI0O MEXaHW3Ma BO3HHUKHOBEHUS
IEKTPUYECKOTO TOKA. YCIOBHSI BO3HUKHOBEHMS 3JIEKTPUUECKOIO TOKA. XapaKTEpUCTUKU
IEKTPUYECKOIO TOKA: CHJIA TOKA U IUIOTHOCTh TOKAa. YPAaBHEHHUE HENPEPBIBHOCTH.
IIpumenenne 3axkoHa buo-CaBapa-Jlamiaca ains pacdyera MAarHUTHOTO MOJISL  IIPSIMOTO
IIPOBOJHUKA C TOKOM, KPYTOBOI'O IIPOBOJJHUKA C TOKOM.

JleiicTBre MarHUTHOTO Ha JIBIXKYIuiics 3apsa. Cuna Jlopenna. Dddext Xomna.

IIpuMeHeHne 3aK0Ha MOJIHOTO TOKA JUI pacdy€Ta MarHUTHOTO MOJIS COJIEHOMIA, TOPOUJAIbHOU
KaTYLIKH.

Pabora o nepemenieHnIo MpoBOIHUKA U KOHTYpa ¢ TOKOM B MAarHUTHOM IIOJI€.

M3meHeHne cuitbl TOKa MPU pa3MbIKaHUU/3aMbIKAaHUH LU, COJepKale HHAYKTUBHOCTb.
VYcnoBus sl BEKTOPOB MHAYKIIMM M HAIPSHKEHHOCTH MAarHUTHOTO TIOJISI HA TPaHHUIE JIBYX
MarHeTHKOB.

[na-, napa-, eppo MarHeTUKH: OCHOBHBIE XapaKTEPUCTUKH.

JluBepreHuys ¥ poTop BEKTOpa UHAYKIUU MarHUTHOTO MOJsA. BUXpEeBO€E dIE€KTpUYeCcKoe 1oIe,
TOK CMEILIEHUs. DIEKTPOMarHUTHOE TOJIE.

VYpaBHeHne  MakcBeima A DIEKTPOMArHUTHOIO MO B HMHTETPAJIbHOM U
muddepeHranbHOM popmax.

JuddepennnanbHoe ypaBHEHHE OSIEKTPOMAarHUTHBIX KojieOaHUl, ero pemieHue. Bups
KOJIEOAHUN U X XapaKTEPUCTUKH.

VYpaBHeHHE BBIHYXKICHHbIX KosieOaHuil. Pe3oHanc TokoB u HampspkeHuil. Ilonstne o
IIEPEMEHHOM TOKE.

Criocobbl  HabOmromeHuss  uHTepdepeHuMu  cBera.  JIByxiyueBas — MHTepQepeHIHs.
WUnTtepdepennuss B TOHKMX IuleHKax. [lomockl paBHOro HakJIiOHA W PaBHOM TOJIIMHBIL.
WutepdepomeTpsl.

Merton 30H @penens. Audpakuus OpeHens Ha KPyriioM OTBEpCTUU. 30HHAS IIACTHHKA.
Hudpakuus Opaynrodepa Ha mear 1 MHOTHX messix. JudpakinonHas pemerka.
Hudpakmuss Ha mpocTpaHcTBeHHOM pemetke. Popmyna Bynbeda-bparros. Paspemaromias
CHOCOOHOCTh ONTUYECKUX IPUOOPOB.

OKCIIepUMEHTAIBHOE TOATBEPK/IECHNE KBAHTOBBIX CBOMCTB CBeTa: BHEIIHUN (OTOdPPEKT:
s dext KommnroHa.

Onepatop 340 000 "Komnaxus "TeH3op"
JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

3aBeaytowmin kadeapoit Oudd

COrNnACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukTtoposuy, 11.06.25 09:51 (MSK) Mpocrtas noanuck




