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1 OBIME ITOJIOKEHUA

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
00pa3zoBaTesbHON MPOTrPaMMBI.

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

OcHoBHas 33ja4a — 00OECHEYUTHh OLEHKY YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIHIA,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

KoHnTponp 3HaHul poBOAUTCS B (hopMe MPOMEKYTOUHOH arrecTanuu. [Ipomexyrounas
aTTecTalus MPOBOAUTCS B (popMe FK3aMeHa B IEPBOM, BTOPOM U TPETHEM CEMECTpaXx.

dopMa IPOBEACHMUSA DHK3aMEHAa — 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/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OIIEHUBAETCS B Mpoliecce MpOoBeeHMs dk3aMeHa B popMe OaabHOM OTMETKH:

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

«Xopomo» 3aciy)XHBaeT CTYACHT, OOHApyXUBLIMH TOJHOE 3HaHHE Y4eOHO-
IPOrpPaMMHOr0 MaTepuaa, YCHEIIHO BhIMOIHIIONINN NpeyCMOTPEHHBIE B IIpOrpaMMe 3aJaHus,
YCBOMBILNN OCHOBHYIO JIMTEpPATypy, PEKOMEHJOBaHHYIO B mporpamme. Kak npaBuio, 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 | KunemaTtuka mocrynareabHOro 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 KonaebaHus OI1K-1 DK3aMeH
2 OCHOBBI MOJICKYJISIPHOM (PU3HKH U TEPMOJTUHAMUKA
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 | MarHuTHOe 110JI€ B BENIECTBE OIlK-1 DK3aMeH
4.3 | DnexTpoMarHuTHas WHIYKIUS OIlK-1 DK3aMeH
4.4 | DnekTpoMarHuTHbIE KOJIeOaHuUs OIIK-1 OK3aMeH
5 Bomusl u ontuka
5.1 | Bonusl OI1K-1 OK3aMeH
5.2 | Onruka OIlK-1 DK3aMeH
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIlK-1 DK3aMeH
6.2 | KBanTOBas MexaHHMKa OIIK-1 OK3aMeH
7 ATOMHas U siiepHas pu3MKa
7.1 | ®uzuka atoma OIlK-1 DK3aMeH
7.2 | DneMeHTH! (PM3UKH TBEPAOTO OIIK-1 OK3aMeH
Tena
7.3 | SlnepHas usmka OIIK-1 OK3aMeH
4 TUITIOBBIE KOHTPOJIBHBIE 3A/IAHUS 1 UHBIE MATEPUAJIbBI
4.1. llpome:kyTouHas arrecrauus B popme 3x3amena (1 cemectp)
Kon Pe3ybTaThl 0OCBOEHHSI OCHOBHOII 00pa30BaTe/IbHOI POrpaMMbl
KOMIIeTeHIIUH Conep:xaHue KOMIeTeHIUI




OIIK-1 CriocobeH IpUMEeHSTh €CTeCTBEHHOHAYYHbIE U O0IIENH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMAaTHYECKOTO aHAIN3a ¥ MOJCITMPOBAHMSI B MH)KCHEPHOU
TEATEILHOCTH, CBA3aHHOM C Pa3pabOTKOM, TPOSKTHPOBAHHEM,
KOHCTPYHPOBaHHEM, TEXHOJIOTUSMH IPOU3BOICTBA U SKCILTyaTaI[H
OMOTEeXHUYECKUX CUCTEM

OIIK-1.2. IlpumensieT 3HaHUS €CTECTBEHHBIX HayK B MHKEHEPHOM NPaKTUKE IPOEKTUPOBAHMS
OMOTEXHUYECKUX CUCTEM M MEIULIMHCKUX U3AEIUN

Tunoseie TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCLHILINHE

1. MarepuanbHas touka. Cucrema orcuera. Ilyte. Ilepememienue. CxopocTs u
YCKOPEHHE MaTepuaIbHON TOUYKH, UX MPOEKLIUU HA KOOPAUHATHBIE OCH.

2. Bpamenne MarepuanbHOW TOYKHM BOKPYT HEMOABHKHOW OCH. YIIIOBas CKOPOCTh H
ynioBoe  yckopeHue. CBs3p MEXIy YIIOBBIMM M JMHEMHBIMHM ~ KHHEMAaTUYECKUMU
XapaKTepPUCTUKAMH.

3. KpusonuneiiHoe IBUXKeHUE MaTepUalbHON TOUKU. TaHreHUMAIbHOE U HOPMAJIbHOE
YCKOpEHHUE.

4. T'paHunbsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHuKHU. IlepBblii 3akoH HbroToHa.
Cuna, macca u umnynasc. Bropoil 3akon HbtoroHa kak ypaBHeHME JBHXKEeHMs. Tperuil 3aKoH
HeroToHa.

5. 3akoH BcemHpHOro taroreHus. Cuia TsDKECTH M Bec Tena. Ynpyrue cuiibl. Cuibl
TPEHHUS.

6. Pabora cuibl 1 MomHOCTE. KHETHYECKast SHEPTUs OCTYNATEIbHOIO IBU)KEHUS.

7. KoHncepBatuBHble U JuccunaTtuBHble cuibl. lloTeHnuanbHas osHeprus. Buabl
NOTEeHUMaNbHOU 3Heprun. ITonHas mexanudeckas SHEprusl.

8. BHyTpeHHHE W BHEIIHWE CHJIBI. 3aMKHYTas CHCTEMAa. 3aKOH COXPaHEHHS IOJHOM
MeXaHU4YeCKOM IHepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHH.

9. 3axoH coxpaHEHHs UMIYIbCA.

10. MoOMEHT cuJiIbl, MOMEHT UMITY/IbCa. 3aKOH COXPAaHEHHs MOMEHTA UMITYJIbCa.

11. OcHOBHOI1 3aKOH TMHAMHUKH BPAIATEIIbHOTO JTBUKEHUSI.

12. MowmeHT uHepiuy, ero cBoiictBa. Teopema IllTeitHepa.

13. BbIBOI MOMEHTOB MHEPIMH CTEPIKHS, IIHITUH]IPA, IIapa.

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

15. Kuneruueckass »dHeprus Tejla, BpAIIAIOIIErOcs BOKPYT HEMOABM)KHOM  OCH.
Kunerndeckas 3Heprust pu IIOCKOM JBUKEHUH.

16. Ipunmun otHocutenbHOCTH [aymmnes. [IpeoOpazoBanme [ammnes. Kiaccudaeckas
TeopeMa CII0KEHHs cKopocTel. THBapraHTHOCTB 3ak0HOB HpIOTOHA B MHEPLIMAIBHBIX CUCTEMAX
oTcuera.

17. Tloctynarsl OiHmreiiHa. [IpeoOpa3zoBanus JlopeHna. OTHOCUTENBHOCTh MOHSATHS
OJTHOBpPEMEHHOCTH. OTHOCHUTENBHOCTh [UIMH U NPOMEXKYTKOB BpeMeHH. MHTepBas Mexny
COOBITUSIMH.

18. PenaATUBUCTCKHIA 3aKOH TPEOOpa3OBaHUS CKOPOCTH. PENSTHBHCTCKAN WMITYJIBC.
PenstuBucTckoe ypaBHEHHE OUHAMHUKU. PENSTUBUCTCKUE BBIPDAKEHUS I KUHETHMYECKOM U
IIOJIHOM dHEprun. B3auMocCBsA3b MacChl U SHEPTHH.

19. TlonATHe O HEMHEpPLHMATbHBIX cHcTeMax oTcueta. Cunbl uHepuuu. IlpuHimn
SKBUBAJIEHTHOCTH DWHILNTEHHA.

20. uddepenunanbHoe ypaBHEHHE CBOOOIHBIX TapMOHUYECKHUX KoJeOaHMH M ero
pelieHue.

21. TpyxuHHBIN, PU3NUECKUN U MATEMATUUYECKUNA MAasSTHUKH. DHEPrUsl TApMOHHYECKOTO
OCLMJUIATOpA.

22. CnoxeHue OIMHAKOBO HAMPABJIEHHBIX U B3aUMHO NEPIEHAUKYIISIPHBIX KOJIeOaHMI.

23. YpaBHEHHE 3aTyXalolIMX KoieOaHWi W ero pemeHne. [lapaMeTpsl 3aTyxaromux



KOJIeOaHUH.

24. YpaBHeHUE BBIHYK/ICHHBIX KOJICOaHMI U €ro pelieHne. SIBieHue pe3oHanca.

25. Craructudeckuit u TEPMOJIUHAMHYECKUN METOJIbI HCCIIEI0BAHMUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JIMarpaMMax COCTOSTHHUS.

26. UneanpHblii Ta3. JlaBneHue wuaeanpbHOro rasza. BbIBOJ OCHOBHOTO ypaBHEHUS
MoJieKy/IsipHO-KuHeTHnueckoil reopun (MKT) nuneansHoro rasa.

27. Cpenusis KUHETHYECKass DSHEPrUs MOJIEKYJI HA€aNbHOro ra3a. MoleKyaspHO-
KMHETUYECKOE TOJKOBAaHWE aOCONIOTHOW Temmeparypbl. YUCIo cTemeHel cBOOOABI MOJEKYIIHI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

28. OCHOBHOE YpaBHCHHE COCTOSHHUSI WHaeanbHOro ra3a (ypaBHeHue Kiameiipona-
MenneneeBa). M3omnporecchl.

29. 3akon MakcBema Ui pacrpeneieHuss MOJIEKYI UACAIBHOTO Tra3a M0 CKOPOCTIM U
SHeprusiM. XapakTepHble CKOPOCTHU ABMXKEHUS MOJIEKY UI€aTbHOIO Ta3a.

30. DkcnepuMEHTaIbHOE MOATBEPXKICHUE pacrpenencHuss MakcBesuia: onbiThl [lITepHa
u Jlammepra.

31. TlpuHnun neranbHOTO paBHOBecHs. bapomerpuueckas dopmyna. 3akoH bombimMana
JUTSL pacrpeieNIeHus] YacTUIl BO BHEIIHEM MOTEHIIMAIILHOM II0JIE.

32. CpemHee 4YHCIO CTOJNKHOBSHHWH, CpeIHSs JUIMHA CBOOOAHOTO TmpoOera U
3¢ (eKTUBHBIN AUAMETP MOJIEKYIL.

33. Pabora mnpu w3MeHeHHMH O0bEeMa, KOJUYECTBO TEIUIOTHI, BHYTPCHHSISI JHEPTHS
ujeanbHoro rasa. [leppoe Hauano TepMOIUHAMHKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJMHAMHUKH.

34. Anuabaruslii npouecc, ypaBuenue Ilyaccona.

35. TerutoemMKOCTh WACATBLHOTO Ta3a WPH HW30MNpoIleccax. YpaBHeHue Maiiepa.
Knaccuueckass MOJIEKYIIpHO-KMHETUYECKash TEOPHsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a U ee
OTPAaHUYEHHOCTD.

36. Kpyrosoii mporuecc (umki). TeroBble aBUrarend U XonoauibHble MamuHbl. KITJ]
uJeabHOM TerioBoil mamuHel. [{ukn Kapho.

37. DHTpomnus UACAIBbHOTO Ta3a Mpu o0paTUMBIX U HeoOpaTUMBIX Mmpoleccax. Teopema
Hepncra. Cratuctuyeckoe TOJIKOBaHHE SHTPONHH. TepMoarHAMUKa HEOOPAaTUMBIX MPOIECCOB.

Tunosble 32]a4M 0 JUCHHUILIHHE
1. JIBrKeHre MaTepruaabHON TOUKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
m/c?. Onpenenuth KOOPIMHATY B MOMEHT BPEMEHH, B KOTOPBIA CKOPOCTh V TOYKH PaBHA HYIIIO.
OTtBert: 80 m.
2. JIBuKeHHE MaTepUATbHON TOYKH 3a/1aHO ypaBHEHUEM X:At+Bt2, roe A = 4 m/c, B=-0,05
M/c?. Onpenenutb yCKOpeHHE B MOMEHT BPEMEHHU, B KOTOPBII CKOPOCTh V TOYKH paBHA HYIIIO.
Oreer: -0,10 m/c’.
3. JluHeitHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpalllalolIerocs: Aucka paBHa 3 M/C.
Toukwu, pacmnonoxxennpie Ha AR=10 cM Ommke K OCH, UMEIOT JMHEHHYIO CKOPOCTH V=2 M/C.
OnpenenuTth yriaoByl CKOPOCTh BpamieHus aucka. Oreer: 10 paa/c.

4, Juck Bpamaercs COTJIACHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B=-2pan/c,
Cc=05 pa;[/cs. Haiitu yrinoBoe yckopenue B MOMEHT BpeMeHH t = 2 c. OTBet: 6 paa/c.
S. Jluck BpamaeTcsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

Cc=-1 paL[/c3. B kakoit MOMEHT BpeMEHH YTJIOBasi CKOPOCTh JcKa OyjeT paBHa HYy/I0? OTBeT:
2c¢.

6. HaiiTn MOMEHT MHEPLIMK NIOJIOTO HMJIMHAPA MAacCOi 2 KI' U PainlycoM 5 CM OTHOCUTEIBHO
ero ocu cummetpuun. Oreet: 0,005 Kr*M-.
7. Haiitn MomeHT mHepuuu mapa maccoil 5 kr u paguycoMm 10 cM OTHOCHTEIBHO OCH,

. 2
npoxojdinen uepes ero ueHTp macc. Orser: 0,02 kr-m”.



8. Haiitn momeHT unepuuu aucka maccoit 0,5 kr u paauycoMm 20 cM OTHOCUTENIBHO OCU
MEePHEHANKYISIPHON K IITIOCKOCTH JMCKa U TIpoxo e yepes ero nentp. Oreer: 0,01 KI-M°.

9. HaiiTu MOMEHT uHepLUUU CTEp)KHA Maccod 5 Kr U JIMHOM 1,2 M OTHOCHUTENBHO OCH
MEPIECHANKYJISIPHOM K CTEPKHIO U MTPOXOJIAIel uepes ero cepeauny. Orser: 0,6 Kr*M°.

10. HaiiTu MOMEHT HHEpUUH CIUIOIIHOTO UMJIMHApPAa Maccol 2 Kr U paguycoM 5 cMm
OTHOCHTEJIbHO ero ocu cummeTpun. OtBet: 0,025 KI-M2.

11. Haiitu MomeHT uHepuuu crepkHd Maccod 1,5 Kr u JIMHOM 1 M OTHOCHUTENBHO OCH
MEPIECHANKYJISIPHOM K CTEPKHIO U MTPOXOIAiel yepes ero konen. Orsert: 0,5 Kr*M°.
12. BepeBka pa3pbiBaeTCsl NMpU NOJBCIIMBAHMM K Hel Tema maccor 36 kr. Temo kakoi
HauOOJIbIIIeH MacChl MOYKHO TIOJTHUMATh Ha 3TON BEPEBKE C YCKOPEHUEM 2 M/c?? Oret: 30 Kr.
13. Teno cockanb3bIBAET MO INIAJKON MOBEPXHOCTH, cocTaBisAomed yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c.

14. C xaxkoli MUHMMAaJIbHOM FOPU30HTAIBHON CUIJION HY)KHO MPUKUMATh TEJIO MAacCOi 2 K K
BEPTUKAIBHON CTeHe, 4yTOoObl OHO He ynano? KodpduimeHt TpeHHs MeXIy MOBEPXHOCTHIO

cteHsl U TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoTbl 19 M 3a 2 c¢. Haiitu cuiny conpoTuBiIEHHUsT BO31yXa,
cuuras ee nocrosauoi. Oteer: 0,25 H.
16. MaxoBuk B BuJe LMHApa Maccod 5 kr u paguycoM 20 cM 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpaIleHusi JOCTUT 9acToThl 10 06/c. HaliTu MOMEHT cuil, IEHCTBYIOIINX HA
MmaxoBuk. OtBer: 1,57 H-m.

17. ToHkul OgHOPOAHBIN cTepkeHb JIMHOU 50 cM u maccor 400 r BpamaeTcsi ¢ yriioBbIM
yckopeHuem 3 pan/c’ OKONO OCH, MPOXOISLICH NEPIEeHIUKYIAPHO CTEPXKHIO Yepe3 ero
cepenuny. Onpeaenuts Bpamaromuii MomeHT. OTBer: 25 MH- M.

18. [Tyns netut co ckopocteio 800 M/c, Bpalasich OKOJIO MPOAOJIBHOM ocu ¢ yactoroilt 3000
00/c. TlpuHMMas TyImoO 3a IMWIMHIPUK JUAMETPOM 8 MM, ONPEICIHTh KaKyrO JOJIF0 KUHETHICCKOM
SHEPIUH Tella COCTaBIIIeT KMHeTHuecKas sHeprus Bpaienus. Orer: 0,44 %.

19.  Tlox pmelicTBMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOperna CKopocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBer: 800 [Ixx.
20. Manenbkuii mapuk mMaccod 100 r ABHIKETCS B TOPU30HTAIBHOM IUIOCKOCTH HA HUTHU

mmHoit 40 cm. Kakyro paboTy HYXHO COBEpPIIUTH, YTOOBI YBEIHUYUTH YIJIIOBYIO CKOPOCTh
mapuka ¢ 20 pan/c no 25 pan/c? OrBer: 18 [Ix.

21. OrnpenenmuTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IUIMHIIPA, CKATUBIIErOCsl 0€3 CKOMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH C BBICOTHI 1,6 M. OTBeT: 4 M/c.
22. OnHOpOIHBIM UMAMHAP KaTUTCS 0€3 TPOCKANb3bIBaHHS 0 TOPHU30HTAIBHOM

MOBEPXHOCTU CO CKOPOCThIO 2 M/c. Ha Kakyio BBICOTY OH CMOXKET MOJHATHCA MO HAKJIOHHOMN
mrockoctu? OtBet: 0,3 M.

23. Cuapsin maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO €O ckopocThio 800 m/c, momagaer B
wiatpopMy € MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh miiaTdopmsl Mocie MOoNajaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

24. ITo ropu3oHTaIBHBIM peiabcaM co cKOpocThbio 20 kM/4 BHkeTcs miatdopma maccsl 200
kr. Ha Hee BepTHKanbHO MajnaeT KaMeHb Macchl S0 Kr U ABMXKETCS BMecTe ¢ riatdopmoit. C
KaKOI CKOPOCTBIO IOCIIE 3TOro JABMKeTCs miaardopma? OrBer: 16 km/4.

25. [Inardpopma B Buze aucka maccoil 4 Kr u paauycoM 12 cMm Bpamiaercs 1Mo HWHEpIHH
BOKPYI' BEPTUKAJIBHOW OCH. BO CKONBKO pa3 yMEHBUIMTCS 4acTOTa BpAIlCHUs, €CIM Ha Hee
MOJIOKUTH KOJIBIIO Maccoi 1 kr u paguycom 10 cm? OTBet: 1,35.

26. Touka coBepiiaeT rapMOHUYECKUE KoJieOaHus 1Mo 3akoHy X = Ac0S(ot+o), rae A=3 cm,
ao=2c". Haiiru MaKCUMaJIbHYIO CKOPOCTh TOUuku. OTBeT: 6 cM/c.

27. Touka coBepiiaeT rapMOHHYECKUE KoleOaHus 1Mo 3akoHY X = Ac0S(ot+o), rae A=5 cm,
a ® = 2 ¢ Haiitn MakcuMaibHOe yekopenue Toukn. Orser: 20 em/c?.

28.  Haiitu mnepuoj KonebaHUl (HU3MUECKOTO MAATHUKA, IMPEACTABISIONIET0 COO0M

OJHOPOJIHBIM CTEepKeHb JIMHOM 60 CM, BpamaroIUNACsS BOKPYI TOPHU3OHTAIIBHOM OCH,
MPOXOJIAIICH Yepe3 OAuH U3 ero KoHoB. OTBet: 1,26 c.



29.  Haiitm mnepuony KonebGaHUl (HU3MUECKOTO MAATHUKA, IPEACTABISIONIETO COO0M
OIHOPOJHBIN TUCK pannycoM 30 cM, BpalllaloIIUHCsS BOKPYT TOPU30OHTAIBHOM OCH, TPOXOISAIIEH
yepe3 kpaii aucka. Orser: 1,33 c.

30. baion BMectumocThio 20 J1 COAEPAKUT yriieKUcibld raz Maccoid 500 r 1moj JaBieHHEM
1,3 MIla. Onpenenuts Temmepatypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHUMAET HCaNbHBIN a3, comepxanmii | KMob BelecTBa Mpy JAaBJICHUH
1 MIla u temneparype 400 K? Orger: 3,3 m°.

32. baninon BMecTUMOCTBIO 12 11 COEPKUT yrieKUcblil ra3. JlaBnenue raza pasuo 1 Mlla,
temneparypa 300 K. Onpenenuts maccy raza B 6amione. OrBet: 212 1.

33. B Gammone BmMecTuMOCThIO 25 11 Haxoautces Bogopoa npu temmeparype 290 K. Tlocne

TOTO KaK 4YacTh BOAOpOJAa HM3pacxXoJ0BajlM, JaBieHHEe B OamwioHe moHm3wiock Ha 0,4 Mlla.
Onpenenuts Maccy U3pacxoI0BaHHOTO Bojopoa. OTBet: 8,3 1.

34. B 6amnone conepxkurcs raz npu temreparype 100 °C. Jlo kakoii temmeparypsl (B °C)
HY)KHO HarpeTh ras, 4ToObl €ro JaBJICHUE YBEIWYUIOCh B 1Ba paza? Oreer: 473 °C.

35. Kakoe konmuecTBO TEMIOTH MOTpedyeTcs, 4ToObl HarpeTh | mMoib azora Ha 300 K npu
nocTostHHOM o0beme? OTBeT: 6,23 K[k,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSIE DJHEPrusi BOASIHOTO Tapa, €CJIM TPH  €ro
M300apUYECKOM CXKATHH BHEUTHUE CUITBI coBepuIuid padoTy paBuyto 10 k/[x? OtBer: 30 kK.
37. [Ipu xakom HaBJIEHUH MPOUCXOIUIIO H300apHOE PACIIMPEHUE a30Ta, €CJIM HA YBEIIMUEHUE
ero oobema Ha 12 11 6110 3aTpadeHo KoaudecTBO TerioThl paBHoe 21 k/[x? OTBer: 500 klla.
38. Kakoe Komu4ecTBO TEIUIOTHI OBLIO 3aTpaueHO Ha HArpeB Telus IMPU MOCTOSTHHOM 00bheMe
V=20 n, ecmu ero gaBienue Bo3pocio Ha 400 kl[1a? OTBer: 12 k/[xk.

39. Kakoe xommdecTBO TemioTel noTpedyercs, 4ToObl HarpeTh 8§ Moiib Bojgoponaa Ha 100 K
MpY NMOCTOSIHHOM JAaBieHuu? OrBer: 23,3 kx.

40. ITpu u3oxopHOM HarpeBe | Mol renusi Temieparypa yBeauuuBaeTcs B 3 pasa. Haiitu
npuparienue saTporuu. Orer: 13,7 Ix/K.

4.2. IIpomeskyTouHas arrecranus B popMe 3k3ameHa (2 cemecTp)

Kon Pe3ybTaThl 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIeTCHIIUH Coaepxanue KOMIeTeH M
OIIK-1 CriocobeH NpUMEeHSTh €CTeCTBEHHOHAYYHbIE U OOIENH)KEHEPHbIE 3HAHUS,

METO/bl MATEMATUUECKOTO aHAJIN3a U MOJEIUPOBAHUS B MHKEHEPHOU
NeSITeNIbHOCTH, CBA3aHHOMN C pa3paboTKOM, MPOSKTUPOBAHUEM,
KOHCTPYMPOBAHUEM, TEXHOJIOTMSIMU ITPOU3BOACTBA U SKCILTyaTalluH
OMOTEXHHUYECKUX CHCTEM

OIIK-1.2. IlpumensieT 3HaHUS €CTECTBEHHBIX HayK B MHKEHEPHOH NMPaKTUKE MPOEKTHPOBAHUS
OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX U3AeTUi

TunoBble TeopeTHYeCKHEe BONPOCHI K IK3aMeHY 0 JUCHHILINHE

1. Dnextpuueckuil 3apsij U ero cBoicTBa. 3aKOH coXpaHEeHHs 3apsaa. B3aumoneincTeue
3aps0B. 3akoH KynoHa.

2. DIEeKTPOCTaTUYECKOE TI0Je, BEKTOp HANMpPSHKEHHOCTH. [IpuHIMI Cymepno3unuu
ANIEKTPUUECKUX ITOJIEH U €r0 NPUMEHEHHUE AJI PacdeTa MoJisd, CO3JaHHOIO CUCTEMOM 3apsI0B.

3. TloreHIUANBHOCTH 3JICKTpHUYECKOro Tojis. Pabora 1o mepeMemeHuro 3apsjia B
aneKTpudeckoM nosie. IloreHnmanbHas SHeprus B3auMOAEHCTBUS IIEKTPUUECKUX 3apsAI0B.

4. Cps3p MEXJy MNOTEHLUHAJIOM M HalpsLDKEHHOCTHbIO. BhlumciieHne mnoTeHruana mo
HaNPSYKEHHOCTHU AIEKTPUUECKOTO OIS,

5. [IloTox BekTOpa HAMpPsHKEHHOCTH JJeKTpudeckoro monsa. Teopema [aycca ms
AIIEKTPUUECKOTO MOJISI B BAKYyME.



6. IIpumenenume Tteopembl [aycca Uit pacdyera 3JIEKTPUYECKHX IMOJIEH, CO3JaHHBIX
TOYEYHBIM 3apsiIOM, PABHOMEPHO 3apsKEHHBIMM IUIOCKOCTBIO, c(hepoil, HUTBIO, LIUIMHIPOM,
LIapOM.

7. TeopeMa 0 HUPKY/ISALMH BEKTOpA HANPSDKEHHOCTH AIeKTpruecKoro nosis. IloreHunan
10JIs1 TOYEYHOT'0 3apsija.

8. DmekTpuueckuii MOMEHT JuIoysl. TOYEUHBIH JUIONb. ODJIEKTPUUYECKOE IOJIe
TOYEYHOT'O JUIIONS U €r0 pacyeT Ha OCHOBE IMPHHILIMIIA CYNEPIIO3ULINU. DIEKTPUUECKOE M0JI€ Ha
OCH JIUIIOJIS ¥ B HAIIPABJICHUH, IEPIEHANKYIIIPHOM K OCH JIHIIOJS.

9. DnexTpuYecKHil NUNOIb B OAHOPOTHOM M HEOAHOPOTHOM OBIEKTPUYECKOM IIOJIE.
IToreHnnanbpHast SHEPTUS JUIIONIA.

10. CBoOonHbIe W CBsI3aHHBIC 3apsiAbl. BEKTOp  3MEKTpHUYECKOro cMmemieHus. Teopema
["aycca nist SIEKTPUYECKOrO OIS B JUDJIEKTPUKE.

11. Jluonexktpuky,  nonspusanus — AUAJIEKTPUKOB.  BeKkTop  MOIsSpU30BaHHOCTH.
ONEKTPUYECKOE II0JI€ BHYTPM JUAJIEKTPUKOB. JIMAJIeKTpudecKkass BOCIPUUMYHMBOCTD U
IIPOHULIAEMOCTb.

12. VYcnoBus Juisi BEKTOpa HANpsOKEHHOCTH AJIEKTPUYECKOTO TMOJii W BEKTopa
ANIEKTPUUECKOTO CMELICHUS Ha IPAHULIE ABYX JUAIEKTPUKOB.

13. CerHeroaneKkTpuKy, UX CBOWCTBA. [IM3NEKTpUUECKUN THCTEPE3UC.

14. Pacnpenenenue 3apsiia B MPOBOJHUKE.  DIEKTPOCTATUYECKAs  MHIYKIHUS.
DJneKTpuyYecKas EMKOCTh YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOJHHUKOB.

15. Kongencatopbl, BHUIbI KOHJCHCATOPOB. OHEPTHsl 3apsSHKEHHOTO IPOBOJHUKA,
KOHJIeHCcaTopa. DHeprus 3JeKTpudeckoro nosis. O0beMHas INIOTHOCTh SHEPTUU.

16. Dnexrponsmwkymas cuia. 3akoH OMa U CONPOTHUBIICHHE MTPOBOJHUKOB. 3akoH OMa B
uHTerpaiabHoil U auddepenunanbHoi Gopmax. 3akoH Oma a1 HEOTHOPOAHOTO yYacTKa LIETIH.

17. Knaccudeckue OmbITHI 10 OOHAPY)KEHUIO U OOBSICHEHHIO MEXaHN3Ma BOSHUKHOBEHHS
JJIEKTPUYECKOTO TOKA. YCIIOBUS BO3HUKHOBEHHUS JIEKTPUYECKOIO TOKA. XapaKTEPUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

18. PasperBinenHsble rnekTpuueckue nenu. Ilpasuna Kupxroda.

19. MomHocTs ToKa. 3akoH J[koyns-JleHna B wmHTerpanbHOW u auddepeHmnaibHon
dopmax.

20. BekTop MarHUTHOUM MHIYKITMU. MarHUTHOE TI0JIe pABHOMEPHO JIBHUXKYIIETOCS 3apsiia.
3akoH buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-Caapa-Jlamaca st pacdeTa MAarHUTHOTO TIOJISI TPSIMOTO
IIPOBOJHMKA C TOKOM, KPYTOBOT'O ITPOBOJHUKA C TOKOM.

22. ]JleiicTBHe MarHUTHOTO Ha JABMKyImiics 3apsy. Cwia Jlopenna. Dddexr Xoma.

23. B3aumopneicTBHE IPOBOAHUKOB C TOKOM. 3aKOH AMIiepa.

24. Teopema O IMPKYISAIAN BEKTOPA UHAYKIIMH MAarHUTHOTO TOJIs. 3aKOH ITOJIHOTO TOKA.

25. TlpuMmeHeHHe 3aKkOHa IOJHOIO TOKa JUIsl pacuéTa MarHMTHOTO IOJs COJEHOMJA,
TOPOUJIATIBbHOMN KaTyIIKH.

26. Tlorox BekTOpa MarHUTHOM uHAYKIUH. Teopema 'aycca i BeKkTOpa MHIYKLUHU
MarHuTHOTO nosis. KoHTyp ¢ TOKOM B OJHOPOJHOM M HEOJHOPOJIHOM MarHUTHOM IOJIE.

27. Pabora no nepemMenieHnIo MpOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJI€.

28. SIBnenue AJIEKTPOMAarHUTHOMN WHIYKIUU. OnbIThI Q@apanes. 3aKoH
ANIEKTPOMariuTHOM uHAyKuuu. IlpaBuno Jlenna. OnexrpoaBrkymas cuina MHAYKIUU. [lomHbiit
MarHuTHbIN NOTOK. Toku DyKo.

29. SBnenune camomHaykimu. UuayktuBHocTh. D/IC camounaykuuu. MHIyKTHBHOCTD
COJICHOU 1.

30. B3aumuas wuHaykuus. B3auMHas HMHIYKTUBHOCTb. OHEpPrus KOHTYpPa C TOKOM.
IInoTHOCTB 2HEprUM.

31. 3meHeHne CuJIbl TOKAa TMpPH pa3MbIKAaHUH/3aMbIKAaHMM IIeTH, COJEepKalleil
UHAYKTUBHOCTD.

32. HamarnmuenHocts. Toku HamMarHmuuBaHus. BeKTop HANMpsOKEHHOCTH MarHUTHOIO



nojs. Teopema 0 HIUPKYISALUU BEKTOPA HAMIPSHKEHHOCTH MAarHUTHOTO TIOJIS.

33. JluBepreHiyst W pOTOpP BEKTOpa WHAYKIMM MarHUTHOTO 1mois. Buxpesoe
AIIEKTPUUYECKOE TI0JI€, TOK CMEIIEHHs. DIEKTPOMAarHUTHOE TOJIE.

34. VYcnoBust A BEKTOPOB MHIYKIMHU W HANPSHKEHHOCTH MAarHUTHOTO ITOJISL HA TPaHUIle
JIBYX MarHeTHKOB.

35. Jlma-, mapa-, heppo MarHETHKH: OCHOBHbIE XapaKTEPHUCTHKH.

36. YpaBHenue MakcBemia Uil AIEKTPOMAarHUTHOTO TIOJIE B HMHTETPAIbHONW U
nuddepennranbHOn hopmax.

37. IuddepennunanbHoe ypaBHEHHE HJIEKTPOMArHUTHBIX KoOJeOaHH, ero peuieHue.
Buyibl kosrebanmii 1 UX XapaKTEPUCTHKH.

38. VYpaBHeHUE BBIHYXKJICHHBIX KojeOaHuii. Pe3onanc TokoB u HampspkeHwid. [loHsTHE O
HIepeMEHHOM TOKE.

Tunosble 3a1a4M M0 JUCHUILIMHE
1. Haiitu paccrosiHre MeXAY ABYMs TOUYEUHBIMU AIEKTPUUYECKUMU 3apsiiaMu, €CJIU U3BECTHO,
YTO MPU YMEHBIIEHUU 3TOrO paccTosiHus Ha 50 cM cuiia B3aUMOAEUCTBUS yBEIMYUBAETCS B 2
paza. OrBet: 1,7 M.
2. Ha merammueckoii chepe pagmycom 15 cm Haxomutcs 3apsn Q = 2 wKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro mojs Ha pacctosHuu I = 10 cM oT uentpa chepsi.
Otsert: 0.
3. Ha meramnmuueckoit chepe paguycom 15 cm Haxoautcs 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTH £ 3JIEKTPOCTATUUECKOro Mo Ha noBepxHoctH cheprl. OTBer: 800 B/Mm.
4. Ha wmerammnueckoit chepe paguycom 15 cm Haxoautces 3apan Q = 2 uKn. Onpenenutsb
HANPSDKEHHOCTh £ 3IEKTPOCTaTUYECKOro Mojs Ha pacctosHuu I = 20 cM oT ueHTtpa chepsi.
OtBer: 450 B/m.
5. Merammueckuii map paauycom 5 cm Hecet 3apsan Q = 10 uKn. Onpenenuts noteHman ¢
3JIEKTPOCTATHYECKOr0 MoJsl Ha noBepxHocTu mapa. Oreer: 1800 B.
6. JlBe KOHIEHTPHUUYECKUE METAIIMUecKue 3apskeHHble cepsl paguycamu Ry =6 cm u Ry, = 10
CM HECyT cooTBeTCTBeHHO 3apsanl Q1 = 1 HKi u Q, = -0,5 uKi1. Halitn HanpsbkeHHOCTH E TOJIs
B TOYKE, OTCTOSIIEH OT IieHTpa chep Ha paccrosHue I = 5 cMm. OtBeT: 0.
7. DIeKTpuyeckoe I0JIe CO3JaHO JBYyMsI OECKOHEYHBIMU TNapauiebHbIMU IJIACTHHAMH,
HECYIIMMH PaBHOMEPHO paclpeesieHHbId 1Mo rmiomaau 3apsa [ =1 KM% Onpenenutsb
HanpsbkeHHOCTh E monst mexay mnactuaamu. OTBet: 0.
8. DnexTpuyeckoe IoJie CO3MaHO JABYMS OECKOHEYHBIMH IapauIeIbHBIMH TUTACTUHAMM,
HECYIIMMH PaBHOMEPHO paclpeesieHHbId 1Mo rmiomaau 3apsa [ =1 KM% Onpenenutb
HanpspbkeHHOCTh E nons BHe minactud. OTBer: 113 B/Mm.
9. TloTeHIMAI HIEKTPHYECKOTO OIS, CO3ABAEMOT0 CHCTEMOI 3apsiIoB, NMeeT BT ¢ = a(X’-
y2), rae a=1B/M%. Haiitu MOJYJIb HANPSKEHHOCTH DJJIEKTPUYECKOrO IO B TOYKE C
koopauHaTamu X = 1 m, y = 0,5 M. OtBet npuBectu B cucteme CH 1 OKpYTIUTH ¢ TOYHOCTBIO 10
nByx nudp nocne 3ansaroil. [OTBer: 2,24 B/m.
10. /Ia Ttoueunsix 3apsna +7,5 uKn u —14,7 uKn pacnonokensl Ha paccTosHuM 5 cMm. Haiitu
HANPSDKEHHOCTh AJIEKTPUYECKOIO TOJIS B TOUKE, HAXOASILEHCS Ha PACCTOSIHUM 3 CM OT IEPBOTO
1 4 cM oT Broporo 3apsaa. Orser: 112 kB/m.
11. Onpenenuth HaANPSHKEHHOCTh DSJIEKTPUYECKOTO TMOJII B TOYKE, PACIOJIOKEHHOM BJIOJb
npsiMol, coequnstoniei 3apsaael +10 HKi n +8 vKn n Haxopsmelica Ha paccTtosHuu 12 cM OT
nepBoro u 8 cM oT BTOporo 3apsna. Paccrosnue mexny 3apsgamu 20 cMm. OTser: 5000 B/m.
12. B BepmmHax KBajpaTa CO CTOPOHOM 5 CM HaXOJATCsI OJJUHAKOBBIE MOJOKHUTEIbHBIC 3apsabl
2 uKn. OnpenenuTs HaNPSHYKEHHOCTD AIEKTPUUYECKOTr0 MO B LIeHTpe kBajapara. Oreer: 0.



13. Paccrosnuue | mexay 3apsgamu Q=+42 uKir gumosns pasuo 10 cM. Haiitu moTeHIman ¢ moss
CO3aHHOTO JMIIOJNEM B TOUKE, yaadeHHON Ha =10 cM Kak OT mepBoOro, Tak U OT BTOPOTO 3apsija.
Ortgert: 0.

14. lunons ¢ 3IEKTpUYECKMM MOMEHTOM p =75 nKim'm cBOOOJHO ycTaHaBIMBaeTcs B
OJIHOPOJHOM DJIGKTPUYECKOM TToJie HampsokeHHocThio E = 80 kB/M. Breramcnuts paborty A,
HEOOXOIUMYIO JUTSl TOTO, YTOOBI IOBEPHYTH AUIONB HA yroi o = 90°. OTBeT: 6 MK/ XK.

15. Onpenenuth, OpU KaKOM HANPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro Iojis B
IUAJICKTpUKE (€=3) MONAPU30BAHHOCTh P JTOCTUTHET 3Ha4yeHus1, papHOro 200 MxKu/M% OtBer:
11,3 MB/m.

16. Haiitu paauyc BHemHel oOknaaku Ry Bo3ayniHOTo chepruyeckoro KOHAeHcaTopa EMKOCThIO
C =4 n¢, ecnu paguyc BHyTpeHHel o0kinaaku R; = 2 cMm. OTBet: 4,5 cm.

17. Haiitu pamuyc R; BHyTpeHHeH OOKIanKu CEpUUecKoro KOHACHCATOpa EMKOCTBHIO
C = 3,3 nd, ecnu paguyc BHemHeH Ry = 3 CM, ausnektpuk — mapadus (¢ = 2)? OTBer: 1 cMm.

18. OmpenenuTh 3JIEKTPOEMKOCTh LWIMHJIPUYECKOIO BO3JIYIIHOTO KOHAEHCATOpa JIMHOM
| =10 cm, ¢ pamuycamu o6kimanok Ry =1 cm u Ry = 2 cm. OtBer: 8 n®.

19. Tpu oIMHAKOBBIX KOHJEHCATOpa COEOUHEHBI MOCienoBaTeNbHO. EMKOCTH Takoil Garapeu
C =100 n¢d. OmpenenuTb €MKOCTh OaTaper KOHJIIEHCATOPOB, IMOCIE TOro, Kak OAMH W3 HHUX
3anonaHwin napaduuom (¢ = 2). OrBer: 120 nd.

20. ITnockuit Bo3aymHBINA KOHAEHcAaTop AnekTpoeMkocThio C = 1,11 H® 3apspkeH 10 pa3HOCTH
norenimanoB U =300 B. Tlocne oTkioueHHss OT HMCTOYHUKA TOKAa PACCTOSHUE MEXIY
oOKJIaIKaMu KOHJIEHcaTopa ObLIO yBeIHueHO B 5 pa3. Onpenenuts paboTy A BHEIIHUX CHII 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, mporekaroomiuii yepes3 IONEpPeyHOEe CEeYeHUEe IPOBOAHMKA 3a Bpems 7=1c.
OtBet: 0,25 Ki.

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

23. Kucrounuky toka ¢ 3/1C B=1,5 B npucoequamim karymky ¢ conporusienneM R=0,1 Owm.
AmnepMmeTp mokasan cuiy Toka, paBHyto 11=0,5 A. Korzma k MCTOYHHMKY TOKa MPUCOEAMHUIN
MOCJIEI0BATENBHO €1lle OJMH UCTOYHUK ToKa ¢ Takoil ke DJIC, To cuna Toka | B TOM *ke KaryIke
okazanach paBHoM 0,4 A. OnpenenuTs BHYTPEHHEE CONPOTHUBIICHUE NEPBOTO UCTOYHHMKA TOKA.
Otger: 2,9 Om.

24. Tlpu cune Toka 11=3 A BO BHelIHeH 1leny akKKyMYJISTOpa BblaeiseTcss MolHocTh P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P,=10BT. Onpeaenuts BHyTpEeHHEE CONPOTUBIECHUE I
Oarapeun. OrBer: 20 Om.

25. IInOTHOCTH TOKa B MEIHOM MPOBOJHUKE paBHa 2 A/MM?. Haiit HaIpPsHKEHHOCTD
AIIEKTPUYECKOTO TIOJIsI B MPOBOJHMKE. YJenbHOe cornpoTuBieHue meau 17 HOM'M. OTBet:
34 mB/m.

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

27. Yemy paBeH paJyC 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. Kaxkoit TOk Te4eT 1Mo npsiMoMy O€CKOHEYHO JUTHHHOMY IIPOBOJIHUKY, €CJIM Ha paccTosHUH 10
CM OT Hero marauTHas uHAyKIus pasHa 20 MkTn? Orser: 10A.

29. Kaxoit Tok uzer o ToHKoMy KoJblly paguyca 10 cMm, eciin HHIYKIHSI MAarHUTHOTO TTOJIS B
ueHTpe Konbla paHa 100 MxTn? Orser: 16 A.



30. /IBa mIMHHBIX MapauieIbHBIX TPOBOJA HAXOMITCS HAa PACCTOSHUU I=5CM OIUH OT
npyroro. ITo mpoBoiaM TEKyT B MPOTUBOIIOJIOKHBIX HAPABICHUAX oauHaKkoBble Toku | =10 A
Kaxablid. HaliTu HanpsokeHHOCTs H MarHMTHOTO Mosist B TOYKE, HAaXOJALIEHCs HAa pacCTOSHUU
r1 =2 cMm ot oHOrO U Iy = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.

31. OnpenenuTb WHIYKIMIO MarHUTHOTO IOJISI HA OCH JUIMHHOI'O COJIEHOW[IA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otet: 0,025 Ta.

32. CKOJBKO BUTKOB Ha CAUHUIY IOJIMHBI COACPIKUT HHHHHBIﬁ COJICHOUA IpHU CHUJIC TOKa
| =0,5 A, ecii HANIPSIKEHHOCTH Tos Ha ock coeronaa H = 300 A/m. OtBet: 600 m™.

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

34. BplunciauTe UUPKYJSALMIO BEKTOpA HAIPSHKEHHOCTH BJOJb KOHTYPA, OXBATBhIBAIOLIEIO

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

35. Ilpsmoii mpoBoj, MO KOTOpOoMY TeueT TOK 1=1 kA, pacnoyiokeH B 0OJIHOPOJAHOM MarHUTHOM
noJjie MepPHeHIUKYIIpHO JUHUSIM MHAYKIuU. C kakoil cuinoit F nelicTByeT mosne Ha OTpe30K
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, pacmoioxeH B OJHOPOAHOM
MarHUTHOM T0Jie 1o/ yriioM 60° K JuHUSIM MarHuTHoW uHaykiuu. C kakoit cunoit F neiictByer
1oJie Ha OTPe30K mpoBoja MmuHoi 1=10 cm ecnu marHuTHast uaaykius B pasua 0,1 Tn? OrBer:
0,87 H.

37. Pamka raipBaHOMETpa [UIMHON a=4 c¢cM u mmmpuHoi b = 1,5¢cm, comepskartas N=200 BuTkoB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
napajuleibHa JUHUAM MHAYKIMM. HaliTh MexaHnyeckuii MOMEHT M, NEUCTBYIOUIUMI Ha paMKy,
Korja 1o BUTKyY TedeT Tok |1=1 MA. OTBeT: 12 MmxH/Mm.

38. Hampsokennoctp H MarHuTHOTO mONS B IEHTpEe KpyroBoil BuTKa paBHa 200 A/M.
MarHuTHBII MOMEHT p,, BUTKA paBeH | A-M? BBIYHCIIATS pamuyc R Butka. OTBet: 9,27 cMm.

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

40. JIByKpaTHO HWOHHU3HMPOBAaHHBIA aToM Trenus (o-4acTHlla) JBHXKETCd B  OJHOPOIHOM
MarHUTHOM Tojie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHocTH paguycom R = 10 cm. Haittn
ckopocTh U a-dactuilsl. OTBet: 0,61 Mwm/c.

41. Ha »neKTpoH, JBMXKYIIMHCS B OJAHOPOJHOM MAarHMTHOM moje uHaykuued B =2 Tin co
ckopocteio 0= 10" m/c neiictByer cuma F=1,6 nH. Haiitm yron Mexiy HampaBICHHSMH
CKOPOCTH M MarHUTHOM MHAyKiuu. OTBer: 30°.

42. 1lenb COCTOUT U3 MOCIENOBATENbHO COEAMHEHHBIX compoTuBieHHd R =1 Owm, karymku
UHAYKTUBHOCTH L = 1 I'H, ncTouHuka Toka u kimoya. Kirtou 3aMkHyT. Uepes kakoe BpeMs 1ociie
pa3MbIKaHUs KJIK0Ya CUja TOKa B IieNH yMeHbIInTes B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT M3 TOCJIEAOBATENBHO COEJUHEHHBIX  CONPOTUBIICHUS, KAaTYLIKU
WHIYKTUBHOCTH, HICTOYHUKA TOKa U Kiroda. Kirou 3aMkHyT. Yepes t = 0,5 ¢ nocne pa3mplkaHus
KJI0Ya cuja TOKa B LENMM yMeHbImiaack 3 pasza. Omnpenenuth compoTuBieHue R, ecnu
uHIyKTUBHOCTE L = 4,1 T'n. OTBeT: 9 OM.

44, BplYUCIHTH SHEPTHI0 MArHUTHOTO TMOJs cojeHowmaa, conepxkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTh MHAYKTUBHOCTH MPOBOJSALIETO KOHTYpa, €CJIM MarHUTHBIM MOTOK 4Yepe3 HEero

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbraTe M3MeHEHHUs TOKa B KOHType ¢ 4 A 1o 8§ A. OtTBeT:
5 mI'H.



4.3. [Ipome:xxyTouHasi arTectanus B opme 3x3aMeHa (3 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIeTeHIIUH Conep:kanue KoMIeTeHI U
OIIK-1 CriocobeH IpUMEHSTh €CTEeCTBEHHOHAYYHbIE U O0IIENH)KEHEPHBIE 3HAHUS,

METOJIbl MATEMAaTUYECKOTO aHAIM3a  MOJCIIMPOBAHUS B MHKCHEPHOM
JEATEIILHOCTH, CBSI3aHHOM C pa3pabOTKOM, MPOCKTHPOBAHUEM,
KOHCTPYHUPOBAaHUEM, TEXHOJOTHUSIMHU IIPOU3BOJICTBA M IKCILIyaTaIlluu
OMOTEXHUYECKUX CUCTEM

OIIK-1.2. IlpumensieT 3HaHUS €CTECTBEHHBIX HayK B MHKEHEPHOM NPAKTUKE IPOEKTUPOBAHMS
OMOTEXHUYECKUX CUCTEM M MEIUIIMHCKUX U3AEIUN

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. Pacnpoctpanenue BonH B ynpyroil cpene. IlpomonbHble W MONEpedYHbIE BOJIHBIL.
VYpaBHEeHHE TUIOCKOW M CEpHYECKOW TapMOHWYECKMX BOJIH. Da3zoBas CkopocTh. BosiHOBOE
ypaBHeHuUe. DHeprus BosHbl. [IpuHiun cynepno3umnuu BoiaH. CTosiune BOJIHBI.

2. BonHoBoe ypaBHeHME Ui AIEKTPOMAarHUTHOW BOJHBL. OCHOBHBIE CBOHCTBa
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi dJIEKTPOMAarHUTHBIX BoiaH. Bekrop IlolHTuHTA.
M HTEHCUBHOCTbH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOTepeHTHOCTH. CTemnmeHb KOTepeHTHOCTH.
Wutepdepennms nyx BoimH. UnTepdepenus ceera. [lupuna naTepdepeHIIMOHHOM MOIOCHI.

4. Cnocobbl HaOmwofeHuss uHTepdepeHIuu cBera. J[ByxiyueBas HHTEpGhEpeHIIHs.
Wnrtepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOro HakJioHAa M PABHOM  TOJIIUHBI.
Wutepdepomerpsl.

5. Judpakuus ceera. Ilpunnun [olirenca-®Openens.

6. Meton 30 O@penens. dudpaxuus PpeHens Ha KpyIIOM OTBEPCTHH. 30HHAs
IIJIACTUHKA.

7. udpakuus @payHropepa Ha eI U MHOTHUX IIeisX. JudpakunonHas pemerka.

8. Jludpakumss Ha TpocTpaHCTBeHHOW pemietke. Dopmyma Bymibda-bparros.
Pazpemaromast cnocoOHOCTb ONTHYECKUX MPUOOPOB.

9. EctecTBeHHBIH M TOISIPU30BaHHBIA CBET. 3akoH Maimoca. CTeneHb MOJSPU3AIUH
CBETA.

10. Tonspuzanus Mpu OTpaXKEHUH U TIperoMiIeHIH. 3akoH bproctepa.

11. PacnpoctpaHeHue cBeTa B MONIOLIAOIINX cpeaax. 3akoH byrepa. Jlucnepcus ceera.
HopmanibHas u anoMasnpHas qucrepcus.

12. TemnoBoe HU3NyYEeHHE U €ro XapaKTePUCTUKU. 3aKOHBI TEIUIOBOTO H3JIy4eHHs.
I'mnioresa [1nanka. @OTOHBI.

13. KopnyckynspHO-BOJHOBOW Jyalau3M cBeTa M Martepuu. lumore3a ne bpoiis.
Hexkoropsie cBoiicTBa BoJH 1¢e bpors.

14. DxcrnepuMeHTallbHOE TOATBEP)KJEHHE KBAaHTOBBIX CBOMCTB CBeTa: BHEIIHUI
dororpdext: a3pdpext Komnrona.

15. BonHoBble cBoicTBa MHKpouyacTul. Judpakius >IeKTPOHOB. ITpuHnMn
HeonpenaeneHHocTu [eiizenbepra.

16. BonnoBas ¢yHkius u ee Gpusnueckuit cMpicia. HopMupoBka, cTaHIapTHBIE YCIOBHSL.
Cyrnepro3unusi COCTOSSHUM B KBAHTOBOM MEXAHUKE.

17. KsanToBble ypaBHeHMs IBMKeHHs (oOmiee ypaBHenue Lllpenunrepa, ypaBHeHHE
[penunrepa ass CTallMOHAPHBIX COCTOSHUM).

18. Yactnma B OAHOMEpPHOH MPSAMOYTOJbHOW IOTEHIHAIBHOW siMe ¢ OECKOHEUHO
BBICOKMUMH CTeHKaMmH. [IpoXoXkjeHue dYacThIlbl CKBO3b TMOTCHIMAIBbHBIN Oapbep. JIMHEWHBIN
rapMOHUYECKUH OCLILIATOP.



19. DHepretnueckue 30HBI B KpUCTaIaX B MPUOJIMKEHUU CUIBHOM CBSI3U. MeTasuibl,
MOJIYIPOBOJHUKH U AUDJICKTPUKH 110 30HHOU TEOPHUH.

20. CobOcTBeHHas ¥ MPUMECHAs POBOAMMOCTD MOJIYIIPOBOAHUKOB. DOTONPOBOIUMOCTD
IIOJIyTIPOBOJHUKOB.

21. KoHTaKT ABYyX METAJJIOB IO 30HHOW TEOpUHU. TepMODIEKTPUUECKHE SBICHUS M UX
IIPUMEHEHHE.

22. BolnpsMieHre IEPEMEHHOTO TOKA Ha KOHTAKTE METAJLI-TIOJIYIIPOBOTHUK.

23. KoHTaKT 3J€KTPOHHOT'O U IBIPOYHOTIO MOJTYITPOBOJHUKOB. TpaH3UCTOPBI.

24. Atom Pesepdopna-bopa. Dueprernueckne ypoBHH. ATOM BOIOpOAa B KBaHTOBOM
MEXaHUKE.

25. KBanToBble uymcna 3nekTpoHa B arome. CnuH snektpoHa. CUH MUKPOYACTHIL.
®epmuonbl. bo3onbl. [lpunnun Ilaynu. PacnpeneneHue 53I€KTPOHOB IO SHEPreTUYECKUM
ypOBH:AM B aromax. Ilepuonuyeckas cucrema 3;1eMEHTOB.

26. IlonaTHe O KBaHTOBBIX cTarucTukax boze-Oinmreitna u  ®depmu-/lupaxa.
BrIpOKI€HHBIN 3JIEKTPOHHBIN a3 B MeTaJLIaX.

27. Pa3mep, coctaB u 3aps] atroMHoro sjapa. Jledekr maccel u sHeprus cBss3u sapa. Criux
A/lpa ¥ €r0 MAarHUTHBIA MOMEHT. SnepHsle cuibl. Monenu sapa.

28. 3akoHOMepHOCTH a- U B-pacnanoB. HelTpuHO. y-u3nydyeHue u ero cBoicraa.

29. Snepuple  peakuuu. DHEpPreTHUYecKas cxeMa sAaepHbIX  peaknuid. Ilytm
VCIIOJIb30BaHMS SIIEPHON DHEPIHH.

30. OOmme cBoiicTBa mMeMeHTapHBIX 4acTll. Kiaccupukanus >IeMEeHTapHBIX YacTHUII.
Yactuupl u  aHThyactuibl. CHIbHOE, 3JEKTPOMAarHuTHOE, ciaboe U TIpaBUTALMOHHOE
B3aUMOJICHCTBHS.

Tunosble 3a1a4M M0 JUCHUIIMHE
1. Ha nmytu cBeToBOM BOJIHBI, MAYLIEHM B BO3AYXE, NOCTABWIM CTEKJISHHYIO ILIACTUHKY
(mokazarenp mMpejoMIIeHHs cTekaa paBeH 1,5) tommmHoM 1 mm. Ha CKOJIBKO W3MEHHUTCS
ONTHYECKas JUIMHA ITyTH, €CJIM BOJTHA MAJaeT Ha IUIACTUHKY HOpMasibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mmuubl BonH Buaumoro cera (ot 0,76 mo 0,38 mMKM), KoTOpwie OymyT
MaKCHUMAaJIbHO YCHJIEHBI NPH ONTHYECKON Pa3sHOCTH X042 MHTep(epHpyOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosiane d mexxny aByms mensimu B onbite FOHra paBao 1Mm, paccrosinue | ot memnei
10 3kpaHa 3 M. OnpenenuTs JUIMHY BOJIHBI A, UCITyCKaeMON HCTOYHUKOM MOHOXPOMAaTH4YECKOIO
cBeTa, eciy muprHa b nHTepepeHIIMOHHBIX TIOJIOC Ha dKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibnyro mienky (N = 1,3), Haxonsuryrocs B BO3JyXe, MaJaeT HOPMAIbHO MY4OK
ayueii 6enoro cera. [Ipu kakoil HauMeHbIeH TomurHe d MICHKH OTPaKSHHBI CBET C JUTHHOI
BoutHBI A = 0,55 MKM oOKakeTcs MaKCHMAalbHO YCWJICHHBIM B pe3ylibTare HHTEpPPEpeHIIUuU?
OtBet: 0,1 MKM.
S. Paccrostnue Arp 1 Mexny BTOPBIM U IEPBBIM TEMHBIM KosibllaMu HbIOTOHA B OTpaskeHHOM
cBete paBHO 1 MM. OmnpenenuTh paccTOSHUE Alipg MEXIY JIECAThIM U JEBSITHIM KOJbIAMH.
Otser: 0,39 mm.
6. Ha mens mupunoit ¢=0,05 MM magaeT HOpMaJIbHO MOHOXpoMatuueckuii cBer (A=0,6
MKM). OnpenenuTs (B rpagycax) yroi ¢ Mexay IepBOHAaYaIbHBIM HAMPaBJICHUEM ITydKa CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO TU(pakIMOHHYIO Tojocy. OtBer: 2,75°.
7. CKOJIbKO IITPUXOB HA KKl MWIIUMETP COACPNKUT MUPaKIUOHHAS peulieTka, eciiu
npu HaOMIOJEHUHM B MOHOXpomaThuyeckoMm cBere (A=0,6MKM) MaKCUMyM IISITOTO MOpsaKa
oTkJoHeH Ha yroa ¢=18°? Orser: 100.
8. Judpakumonnas pemerka conepkut N =200 mrpuxoB Ha 1MMm. Ha pemerky mangaer
HOpMaJIbHO MOHOXpoMaTHueckuil cBet (A = 0,6MKkM). MakcuMyM Kakoro HauOOJbIIETo MOpsIKa
naet ota pemierka? Oret: 8.



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

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

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

13. VYron Mexay riaBHbIMU IUIOCKOCTSMHU MOJSIpU3aTOpa M aHanmu3aropa coctasisger 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTU TMPOIIEIIET0 Yepe3 HUX CBETa, €CIIM yroil MeEXIy
[JIaBHBIMU TIOCKOCTSIMU TMOJIAPU3aTOpa M aHaIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenenp nonspuzauuu P yactTuuHo-nossipu3oBaHHoro cBera paBHa 0,5. B ckomnbko pas
OTIIMYAeTCs MaKCHUMallbHAsi WHTEHCHBHOCTh CBETa IMPOIYCKAEMOro Yepe3 aHaiu3aTop, OT
MuHuMaiibHOM? OTBeT: 3.

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

16. [loTok 5HeprumM, W3IMy4aeMblii U3 CMOTPOBOIO OKOIIKA IUIABWJIBHOM Ieud, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meuu, €Cu IUIOIab OKOIIIKA COCTABIAET 6 oM?. Oteer: 1000 K.

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

18. Ha kakyro mivHy BOJHBI MPUXOAUTCS MAKCMMYM CHEKTPAIGHOM IUIOTHOCTH 3HEPrETUYECKON
CBETMMOCTH a0COJTFOTHO YEPHOT'O TeJIa P TEMITEpaType 0°C. OrBert: 10,6 MKM.

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

A =2,15B, ecnmu MakcuManbHas KHHETUYECKash dHEPTUs (POTOIIEKTPOHOB Tmax = 1 3B. OTBeT:
400 um.

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

21. Yactuia HaxoauTCA B MOTEHUMAIBHOM sluKe. HallTu OTHOIlIEHHE pa3HOCTH COCEIHUX
SHEPreTHUECKUX ypoBHEH AEn1 5 kK sHEeprum £, gacTuisl B crydae N = 5. Oreer: 0,44.

22. Yactuia HaxoauTCA B MOTEHUMAIBHOM slMKe. HallTu OTHOIIEHHE pa3HOCTH COCEIHUX
DHEPTeTUIECKUX ypoBHEU AEn+1, K sHEpTUHN E, 9acTHIbl B cirydae n — . OtBert: 0.

23. Onpenenutb XOJUIOBCKYIHO Pa3HOCTh IOTEHUHUAJIOB MEXAY TpaHsAIMU KPEMHHUEBOIO
obpasma mmmpuHO# | =2 cM, MOMEIIEHHOr0 B OJHOPOJHOE MArHWUTHOE TMOJE C HMHIYKIHEH
B = 0,3 T1, ipi MpOIyCKaHHMH TOKA IIOTHOCTBIO j = 2 A/M. Tloctosiruas Xomra Ry = 0,1 mY/Ko.
OTtBert: 1,2 MB.

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

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

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

27.  3a oxuH roj HavaJlbHOE KOJIMYECTBO PaJMOAKTHBHOTO H30TOMNA YMEHBIIWIOCh B TPHU
paza. Bo ckoipko pa3 oHO yMeHbIIUTCS 3a JiBa roga? OTBert: 9.

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

n3zorona. Onpenenuts nepuo noxypacnana 11. OTBer: 4 AHs.
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29. SlmepHast peakiusi MMEET BHJ Li+?— "Be+"He OmnpenenuTh MaccoBOE YHCIIO
HejocTaronero anemenra. Oreer: 7.

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

Onepatop 340 000 "KomnaHus "TeHzop" ——

JIOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMMCHIO

COrNACOBAHO ®rboy BO "PrPTyY", PrPTY, [lybkos Muxann BukToposuy, 11.06.25 09:51 (MSK) Mpocras noanuce
3aBeaytowumin kadeapoit On3®




