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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 JUCLUIUIMHOMN.

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

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

2 OITMUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMITIETEHITAN

ChopmrpoBaHHOCTh KaX/10H KOMIIETEHLMHU (UM €€ YacTH) B paMKaX OCBOEHUS JaHHOMN
JTUCIUILIMHBI OLIEHUBAETCS B Mpoliecce MpOoBeAeHUs dk3aMeHa B hopMe OaTbHOM OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOrPaMMOM, YCBOUBIIMN OCHOBHYKO M 3HAKOMBIM C JONOJHHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKUE CIOCOOHOCTH B TOHMMAHUU, 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 Iporpamme. 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 OCHOBHOW JUTEPATypoOul, PEKOMEHIOBAHHOM
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Ja/al0IIMM HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTPAaHEHMsS MOJ PYKOBOJCTBOM
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 CTYJEHTaM, KOTOPble HE MOTYT MPOJOJIKUTh 00yYeHHE WU
OPUCTYNUTHh K NMPO(EeCCHOHAIBHONW NEATENIbHOCTH MO OKOHYAHMM By3a 0€3 JOMOJIHUTENIbHBIX
3aHSATHUIA MO COOTBETCTBYIOIIEH NUCIUTIIIUHE.

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
peieHus (U3NUECKUX 3a/1a4 M0 TeMaM TEeKYIIero ceMecTpa.



3 ITACHHOPT OHEHOYHbBIX MATEPHUAJIOB 11O JUCIMIIJIMHE

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 TBMKCHUS
1.3 | lunaMuKa MOCTynaTeIbHOTO U OIIK-1 DK3aMeH
BpAIATEILHOTO JIBHKCHHS
1.4 | 3akoHBI COXpaHEHUs OIIK-1 OK3aMeH
1.5 | OcHOBHI cienuagIbLHON TEOPUU OIIK-1 DK3aMeH
OTHOCHTEIIEHOCTH
1.6 | Mexanuueckue kojaebaHus OI1K-1 DK3aMeH
2 OCHOBBI MOJICKYJISIPHOH (PU3HKH U TEPMOTUHAMUKH
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 | IloCcTOSIHHBIN AIIEKTPUYECKHIA 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! (U3NUKU TBEPJOTO 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 CnocoOeH MpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIIICHHKECHEPHBIC 3HAHMS,
MCTOABI MATEMATUYICCKOI'O aHaJIn3a U MOACIIMPOBAHUA B HH)KCHCpHOﬁ acA-
TEJILHOCTH, CBSI3aHHOM C TIPOCKTHUPOBAHUEM U KOHCTPYHUPOBAHHEM, TEXHO-
JIOTUSIMU ITPOU3BOACTBA HpI/I60p0B 1 KOMIUICKCOB HIMPOKOT'O0 HA3HAYCHUS

OIIK-1.2. IlpumensieT 3HaHUS €CTECTBEHHBIX HAYK B MHXCHEPHOH MPaKTHKE, CBA3aHHOMU C MPO-
€KTUPOBAHUEM U KOHCTPYHPOBAHUEM

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. MarepuanbHas touka. Cucrema otcuera. Ilyte. Ilepememenne. CxopocTh Hu
YCKOPEHHE MaTepuaIbHON TOYKH, UX IIPOEKLIUN HA KOOPAUHATHBIE OCH.

2. Bpamenne MarepuanbHOW TOYKHM BOKPYT HEMOABHKHOW OCH. YIIIOBas CKOPOCTh H
ynioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEHHBIMM ~ KHHEMAaTUYECKUMU
XapaKTEPUCTUKAMMU.

3. KpuBonuHeiiHoe IBMXKEHUE MaTepUalbHOM TOUKU. TaHreHIMaIbHOE U HOPMalbHOE
YCKOpEHHUE.

4. T'paHunbsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHUKHU. IlepBblii 3akoH HbroToHa.
Cuna, macca u umnynasc. Bropoil 3akon HbtoToHa kak ypaBHeHME JBHXKEeHMs. Tperuil 3akoH
Hprorona.

5. 3akoH BcemupHOro taroreHus. Cuia TsKeCTH U Bec Tena. Yrpyrue cuiibl. Cuiibl
TPEHHUS.

6. Pabora cuibl u MomHOCTE. KiHETHYECKASI YHEPTHS TIOCTYNATEIBHOTO TBH)KECHUSI.

7. KoHcepBaruBHBIE M JAuccUNaTUBHBbIE cuibl. [loTeHnuanpHass sHeprus. Bunel
NOTeHIMAIbHOU dHepruu. [lonHas MexaHuueckast SJHeprusl.

8. BHyTpeHHHME M BHEIIHHE CWIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXPaHEHMs IOJHOMN
MeXxaHn4ecKoi 3Hepruu. CBsi3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMM IIPOCTPAHCTBA U BPEMEHHU.

9. 3akoH coxpaHEHHs UMIYJIbCA.

10. MoOMEHT CHJTbI, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa.

11. OcHOBHOI 3aKOH AMHAMUKHU BPAIIATEILHOTO ABHKECHHUS.

12. MomeHT uHepIuy, ero cBoiicTBa. Teopema IllTeliHepa.

13. BbIBOA MOMEHTOB MHEPIMU CTEPKHS, LIMIUHJIPA, I1apa.

14. Cob6omusbie ocu. ['mpockomn. IIpenieccust rupockorna.

15. Kunetnueckast 5SHeprusi Tejla, BpAILIAIOIIErocsi BOKPYT HEMOABMXKHOHW  OCH.
Kunernyeckas s3Heprust pu MIOCKOM JABH)KEHUU.

16. Ilpunmun ortHocutensHocTH [amunes. IIpeoOpazosanue [Mammnes. Knaccuueckas
TeopeMa CIOKEHHUsI CKopocTel. THBapnaHTHOCTB 3aKkOHOB HpIOTOHA B MHEPIIMAIBHBIX CHCTEMAX
oTcUera.

17. Tlocrynarel OiHmTelHa. [IpeoOpaszoBanus Jlopenma. OTHOCHUTENBHOCTh MOHATHS
OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U IPOMEXYTKOB BpeMeHH. VHTepBas Mexny
COOBITHUSIMH.

18. PenATUBUCTCKHMI 3aKoH MNpeoOpa3oBaHUs CKOPOCTH. PensTMBHCTCKUN HUMITYJIbC.
PensituBucTckoe ypaBHEHHE AMHAMUKHU. PeISTUBHCTCKHE BBIPAKEHHUS ISl KUHETUYECKOW U
IIOJIHOM DHEpruu. B3auMoCBsA3b MacChl U SHEPTUH.

19. TloHATHE O HEWHEPIHMATBHBIX cHcTeMax otcueta. Cwbl wHepuwu. [lpuHIUN
HKBHMBAJIEHTHOCTH DWHILTENHA.

20. JIuddepeHnumaibHOe ypaBHEHHE CBOOOTHBIX TapMOHUYECKUX KOJCOAHWH W ero
pelicHue.

21. TpyxuHHBIH, QU3NYIECKAN U MATEMATHYECKAN MAsTHUKA. DHEPTHS TAPMOHHYECKOTO
OCLUJUIATOPA.

22. CnoxeHre OIMHAKOBO HANPABICHHBIX M B3aMMHO NIEPIICHINKYIISIPHBIX KOJICOaHMIA.

23. YpaBHEHHe 3aTyXaloolMX KonebaHuid M ero pemeHue. [lapamerpsl 3aTyXaromux
KoJIe0aHMH.

24. VYpaBHeHUE BBIHYXJICHHBIX KoJeOaHHIi U ero perieHue. SIBieHe pesoHaHca.



25. Craructudeckuit u TEPMOJUHAMUYECKU N METOJIbI HCCIIEI0BAHMUSL.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUSI U MPOIECCHI, UX U300paKeHHE Ha
TEPMOJUHAMUYECKUX JIMAarpaMMax COCTOSHHUS.

26. UneanpHblii Ta3. JlaBneHue wuaeanpbHOro rasza. BbIBOJ OCHOBHOTO ypaBHEHUS
MoJieKysipHO-KuHeTnueckoi reopun (MKT) nuneansHoro rasa.

27. Cpenusis KUHETHYECKass DSHEPrUs MOJIEKYJI HAEaNbHOr0 ra3a. MoleKyaspHO-
KMHETUYECKOE TOJKOBAaHHE aOCONIOTHOW Temmeparypbl. YUCio cTemeHel cBOOOABI MOJEKYIIHI.
3aKoH paBHOMEPHOTO paclpeAesieHUs] JHEPTUHU 10 CTENEHSIM CBOOOIbI MOJICKYII.

28. OCHOBHOE YpaBHCHHE COCTOSHUSI wHaeanbHOro ra3a (ypaBHeHue Krameipona-
MenneneeBa). M3omnporecchl.

29. 3akon MakcBea Ui pacrpeneieHuss MOJIEKYI HUACAIBHOTO Ta3a M0 CKOPOCTIM U
sHeprusiM. XapaKkTepHble CKOPOCTHU ABMXKEHUS MOJIEKYI UI€aTbHOIO Ta3a.

30. DxcnepuMeHTaIbHOE MOATBEPKIEHUE pacrpeneicHus Makcsemna: onbiTel [lITepHa
u Jlammepra.

31. TlpuHnun neranbHOTO paBHOBecHus. bapomerpuueckas dopmyna. 3akoH bonbiiMana
JUTSL pacipeieNeHus] YacTUIl BO BHEIIHEM MOTEHIIMAILHOM II0JIE.

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

33. Pabora mnpu w3MEHEeHHH O0BbEMa, KOJIWYECCTBO TEIUIOTHI, BHYTPCHHSISI DHEPTHS
ujeanbHoro rasa. [leppoe Hauano TepMOIUHAMUKH, €T0 MIPUMEHEHHE K H3ompoleccaM. Bropoe
HayaJio TePMOJUHAMHUKH.

34. Anuabaruslii npouecc, ypaBuenue [lyaccona.

35. TerutoeMKOCTh WACATBLHOTO Ta3a MPH U30Mpoleccax. YpaBHeHHE Maiiepa.
Knaccuueckass MOJIEKYISIpHO-KMHETUYECKash TEOPHsS TEIJIOEMKOCTH HJICaIbHOIO Ta3a U ee
OTPAaHUYEHHOCTD.

36. Kpyrosoii mpouecc (umki). TermoBble nBurarenu U xosonuibHble MamuHbl. KITJ]
uJeabHOM TerioBoil mamuHel. [{ukn Kapho.

37. DHTpomnus UACaIbHOTO Traza Mpu oOpaTUMBIX U HEOOpaTHMBIX mpoiieccax. Teopema
Hepncra. Cratuctuyeckoe TOJIKOBaHHE SHTPONUH. TepMoarHAMUKa HEOOPAaTUMBIX MPOIECCOB.

TunoBble 32124 1O AUCIHILJIMHE
1. JIBrKeHre MaTepruaabHON TOYKH 33/1aHO YPABHEHUEM X:At+Bt2, rae A =4 m/c, B=-0,05
M/, Onpenenuth KOOPAUHATY B MOMEHT BpEMEHH, B KOTOPBI CKOPOCTh V TOYKH PaBHA HYIIIO.
Otser: 80 m.
2. JIBuKeHHE MaTepHATbHON TOYKH 3a/1aHO ypaBHEHUEM X:At+Bt2, rae A = 4 m/c, B=-0,05
M/, Onpenenutb yCKOpeHHE B MOMEHT BPEMEHHU, B KOTOPBII CKOPOCTh V TOYKH paBHA HYIIIO.
Orger: -0,10 m/c’.
3. JluHeitHast CKOpPOCTh Vi TOYEK Ha OKPYKHOCTH BpalllalolIerocs: Aucka paBHa 3 M/C.
Toukwu, pacnosnoxxkennsie Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTh V=2 M/C.
Onpenenuts yrioByr CKOpPOCTh BpalieHus aucka. Orser: 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,

c=-1 pa;[/c3. B kakoif MOMEHT BpeMeHH yTjoBasi CKOPOCTh JMcKa OyaeT paBHa Hymt0? OTBeT:
2c.

6. HaiiTn MOMEHT MHEPLIMK NTOJIOTO HMJIMHAPA MAacCOM 2 KT U PainlycoM 5 CM OTHOCUTEIBHO
ero ocu cummetpuun. Oreet: 0,005 Kr*M-.

7. Haiitn MomeHT mHepuuu mapa maccoil 5 kr u paauycoM 10 ¢cM OTHOCHUTENBHO OCH,
MpoxoJdieit uepes ero neHTp macc. Orser: 0,02 Kr*M-.
8. Haiitn momeHT uHepuuu aucka maccoil 0,5 kr u paguycoMm 20 cM OTHOCUTENIBHO OCH

. o 2
MEPIICHIUKYIIIPHON K IJIOCKOCTH JIUCKa U TTpoxosaiie yepes ero neHtp. Orser: 0,01 kr-m*,



9. HailiTu MOMEHT mHepuMU CTEp)KHS Maccod 5 Kr M AauMHOW 1,2 M OTHOCHUTENBHO OCH

MEPIECHANKYJISIPHOM K CTEPKHIO U MTPOXOAIIel yepes ero cepeauny. Orser: 0,6 Kr*M-.

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

11. Haiitu MomeHT mHepuuu crepkHs maccod 1,5 Kr m JMHONM 1 M OTHOCHUTENBHO OCHU
MEPICHANKYJISIPHOM K CTEPIKHIO U MTPOXOJidien yepes ero konen. Orsert: 0,5 Kr*M°.

12. BepeBka pa3pbiBaeTCsl NMpU NOJBCIIMBAHMM K Hel Tenma maccor 36 kr. Temo kakoi
HauOOJIbIIIeH MacChl MOYKHO TTOJIHUMATh Ha 3TOW BEPEBKE C YCKOPEHUEM 2 M/c?? Orser: 30 Kr.
13. Teno cockanb3bIBaET MO INIAJKON MOBEPXHOCTH, cocTaBisAomel yron 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OTBer: 5 m/c?.

14. C xaxkoli MMHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HY)KHO MPUKUMATh TEJIO MAacCOi 2 K K

BEPTHKAJIBHON cTeHe, 4yToObl oHO He ynano? Kosd¢uuueHT TpeHHs MeXay MOBEPXHOCTHIO
cteHsl ¥ TesoM pasel 0,2. Orser: 100 H.

15. Teno maccoit 500 r ynano ¢ BeicoThl 19 M 3a 2 ¢. HaliTu cuily COIpOTUBIICHUSI BO3/1yXa,
cuuras ee nocrossanoi. Oteer: 0,25 H.
16. MaxoBuk B BUIe LMIUHApAa Maccoil 5 kr u pamuycom 20 cMm 3a 4 ¢ oT Haudaia

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

17. ToHkul OgHOPOAHBIN cTepkeHb JIMHOM 50 cM u maccor 400 r BpamaeTcsi ¢ yriioBbIM
yckopeHuem 3 paﬂ/c2 OKOJIO OCH, NPOXOISIIeH MEepPHeHIUKYISIPHO CTEPKHIO 4Yepe3 ero
cepenuny. Onpeaenuts Bpamaromuii MomeHT. OTBer: 25 MH- M.

18. [Tyns netut co ckopocteio 800 M/c, Bpalasich OKOJIO MPOAOJIBHOM ocu ¢ yactoroil 3000
00/c. IlpuHMMas TyImo 3a IMWIMHIPUK JAAMETPOM 8 MM, ONPEICIHTh KaKyrO JOJIF0 KUHETHYCCKOM
SHEPIUH TeNla COCTaBIIAeT KMHeTHuecKas sHeprus Bpaienus. Orer: 0,44 %.

19.  Tlox melicTBMEM MOCTOSIHHOM CHIIBI BaroHeTKa MpuoOperna CKOpocTh 2 m/c. OnpenenuTsb
paboty A cuibl, eciu macca Baronetku pasHa 400 kr. Orser: 800 k.
20. Manenbkuii mapuk mMaccod 100 r ABMXKETCS B TOPU30HTAJIBHOM IUIOCKOCTH HA HUTHU

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

21. OrnpenemiTth JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOT0 IMIMHIIPA, CKATUBIIIErOCsl 0€3 CKOMBKEHHS C
HAaKJIOHHOM IIJIOCKOCTH C BBICOTEI 1,6 M. OTBeT: 4 M/c.
22. OnHOpOIHBIM UUAMHAP KaTUTCS 0€3 TNPOCKaNb3bIBaHHS IO TOPHU30HTAIBHOM

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

23. Cuapsin maccel 50 Kr, JETSIIMH TOPU3OHTAIBHO cO ckopocThio 800 m/c, momamaer B
wiatpopMy ¢ MECKOM M 3acTpeBaeT B HeM. HaiiTu ckopocTh miaTdopMsl Mocie MOomNajaHus
cHapsiza, ecnu ee macca 16 1. OTBet: 2,5 m/c.

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

25. [Inardpopma B Buze aucka maccoil 4 Kr u paauycoM 12 cm Bpamiaercs 1Mo HWHEPIHUH
BOKPYI' BEPTUKAJIbHOW OCH. BO CKOIBKO pa3 yMEHBUIMTCS 4acTOTa BpAllCHHs, €CIM Ha Hee
MOJIOKUTH KOJIBIIO Maccol 1 kr u paguycom 10 cm? OTBet: 1,35.

26. Touka coBepiiaeT rapMOHUYECKUE KoleOaHus 1Mo 3akoHy X = Ac0S(ot+o), rae A=3 cMm,
a ® = 2 ¢ HaiiTn MakCHMaJIbHYIO CKOPOCTb TOYKH. OTBET: 6 cm/c.

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

28.  Haiitu mnepuon KonebGaHuil (HU3MUECKOTO MAATHUKA, TMPEACTABISIONIETO COO0M

OJHOPOJIHBIM CTEepKeHb JUIMHOW 60 CM, BpAIAOIIMICI BOKPYI TOPH30HTAJIBHOW OCH,
npoxosuIel yepe3 ofuH u3 ero konos. Oreer: 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 COAEPKUT YIIIEKUCIbIM ra3 Maccod 500 r moa aaBiIeHUEM
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 yrieKUCIbIi ra3. /laBnenue rasza 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 BOAOPOJA HW3pAcXOAOBalM, JaBlieHHEe B OamoHe moHu3wiock 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, 4ToOblI €ro JaBJICHUE YBEIWUYUIOCh B 1Ba paza? Oreer: 473 °C.

35. Kakoe xomm4ecTBO TEIUIOTHI moTpedyercs, 4roObl HarpeTh 1 Monb azora Ha 300 K mpu
nocTostHHOM o0beme? OTBeT: 6,23 K[k,

36. Ha ckonbko wu3MeHWIach BHYTPEHHSIE DJHEPrusi BOASIHOTO Tapa, €CJIM TPH  €ro
M300apUYECKOM CXKATHH BHEUTHUE CUITBI coBepuIuid padoTy paBHyro 10 kJ[x? OtBer: 30 kK.
37. [Ipu kakom JaBJICHUH TMPOUCXOINIIO H300apHOE PACIIMPEHUE a30Ta, €CJIM Ha YBEIIMUCHUE
ero oobema Ha 12 11 6110 3aTpadeHo KoaudecTBO TerioThl paBHoe 21 k/[x? OTBer: 500 klla.
38. Kakoe konu4ecTBO TEIUIOTHI OBLJIO 3aTPAayeHO Ha HArPEeB TeUs P MOCTOSIHHOM 00beMe
V=20 n, ecmu ero paBieHue Bo3pocio Ha 400 kI1a? OrBer: 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 renust Temieparypa yBenuuuBaercs B 3 pasa. Haiftu
npuparienue saTporuu. Oreer: 13,7 JIx/K.

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

Kon Pe3ybTaThl 0OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI POrpaMMbl
KOMIIeTCHIIUH Coaepxanue KOMIeTeH M
OIIK-1 Crnioco0OeH NpuMeHSTh €CTECTBEHHOHAYYHbIE M O0IIEUHKEHEPHbIE 3HAHMUS,

METObI MATEMAaTUYECKOT0 AHAJIN3a U MOJEIUPOBAHNS B MHKCHEPHOU J€s-
TEJIbHOCTH, CBI3aHHOW C IPOEKTUPOBAHUEM U KOHCTPYUPOBAHUEM, TEXHO-
JIOTHSIMM ITPOM3BOJICTBA MPHUOOPOB U KOMILJIEKCOB IIMPOKOT0 Ha3HAYCHUS

OIIK-1.2. IlpumeHsieT 3HaHUS €CTECTBEHHBIX HayK B MHXEHEPHOH MpaKTHKE, CBA3aHHOMU C Mpo-
€KTHPOBAHUEM U KOHCTPYHPOBAHUEM

Tunosblie TeopeTHYeCKHE BONMPOCHI K IK3aMeHY MO0 TUCHUILIHHE

1. DnekTpuveckuil 3apsi U ero CBOMCTBA. 3aKOH COXpaHEHHs 3apsiaa. BzanMoneicTeue
3apsiaoB. 3akoH KyrmoHa.

2. DIEeKTpOCTaTHYEeCKOE TIOJie, BEKTOp HaNpsOKEHHOCTH. [IpuHIMI Cymeprno3uiiuu
AIIEKTPUUECKUX TOJIEH M €T0 MPUMEHEHHE JIJIsl pacueTa MoJist, CO3JaHHOTO CHCTEMOM 3apsi/iOB.

3. TloreHnuanbHOCTH DSJEKTpUueckoro mois. Pabora mo mepeMenieHuro 3apsjia B
BJ'IGKTpI/IquKOM T10JIC. HOTCHHI/IaJ'IBHaH BHepFI/ISI B33HMO}161710TBH$[ 3J'I€KTpI/I'-IeCKI/IX 3ap$[)1013.

4. Cps3p MEXIy MOTCHIMAJIOM M HaMpsDKEHHOCTHIO. BhIuMclieHHWe MOTeHIHMana Io
HaMPSKEHHOCTH JIEKTPUIECKOTO TTOJIS.

5. TloTok BekTOpa HAaNpPsHKEHHOCTH OJleKkTpudeckoro mons. Teopema [aycca st
AIIEKTPUUECKOTO TIOJIS B BAKyyMe.

6. Ilpumenenue Teopembl [aycca s pacyera SIIEKTPUUYECKUX TIOJIEH, CO3IaHHBIX
TOYCYHBIM 3ap$1110M, paBHOMepHO SapH)KeHHBIMI/I IINIIOCKOCTBIO, C(bepoﬁ, HUTBIO, HI/IJ'H/IHHpOM,



LIapOM.

7. TeopeMa 0 HUPKYIALMH BEKTOpPA HAMPSHKEHHOCTH MeKTpuueckoro nond. I[lorenuman
10JIs1 TOYEYHOT'0 3apsija.

8. DnekTpuuecKuii MOMEHT JUIOoNsl. TOYEYHBIH JHUIONb. DJEKTPUYECKOE II0JIe
TOYEYHOT'O JUIONS U €r0 pacyeT Ha OCHOBE MPHHILMIIA CYNEPIO3ULINU. DINEKTPUUECKOE M0JIE Ha
OCH JTUIIOJIS ¥ B HAIIPABJICHUH, IEPIEHANKYIIIPHOM K OCH JIHAIIOJS.

9. DnexTpuyecKHil AWUNOIb B OAHOPOIHOM W HEOAHOPOIHOM 3IIEKTPHUYECKOM TIOJIE.
IToreHnnanbHas SHEPTUS JUIONIA.

10. CBoOonHbIe W CBsI3aHHBIC 3apsAbl. BEKTOp  3MEKTpHUYECKOro cMmemeHus. Teopema
["aycca nist SIEKTPUYECKOrO OIS B JUDIEKTPUKE.

11. Juonexktpuky,  nonspu3anus — AUSJIEKTPUKOB.  BeKkTop  MOIsSpU30BAaHHOCTH.
ONEKTPUYECKOE II0JI€ BHYTPH JIUAJIEKTPUKOB. JIMAJIEKTpUYecKass BOCIPUUMYMBOCTE U
IIPOHUIIAEMOCTb.

12. VcnoBus Juisi BEKTOpa HANpsDKEHHOCTH AJIEKTPUYECKOTO IOJIi U BEKTopa
ANIEKTPUYECKOTO CMELIEHUS Ha TPAHULIE ABYX JUAJIEKTPUKOB.

13. CerHeroaneKkTpuKy, UX CBOWCTBA. [IM3IEeKTpUUECKUN THCTEpE3UC.

14. Pacnpenenenue 3apsga B IPOBOJHUKE.  DJEKTPOCTATUYECKass  MHIYKIUS.
DneKTpuyYecKas EMKOCTb YEIUHEHHOTO ITPOBOIHUKA, 2-X IIPOBOJHHUKOB.

15. Kongencatopbl, BHUIbI KOHACHCATOPOB. OHEPTHsl 3apsSHKEHHOTO IPOBOJHHUKA,
KOHJIeHcaTopa. DHeprus 3JeKTpudeckoro noist. O0beMHas INIOTHOCTb SHEPTHH.

16. DnexrponBmwxkymas cuia. 3akoH OMa 1 CONpOTHUBIICHHE MPOBOJHUKOB. 3akoH OMa B
uHTerpaibHoil u auddepenunanbHoit popmax. 3akoH Oma a1 HEOTHOPOAHOTO y4acTKa LETH.

17. Knaccudeckue OnbITHI 0 OOHAPY)KEHUIO U OOBSICHEHHIO MEXaHNW3Ma BOSHUKHOBEHHS
IEKTPUYECKOTO TOKA. YCIIOBUS BO3HUKHOBEHHUS IEKTPUYECKOTO TOKA. XapaKTEPUCTUKU
ANIEKTPUYECKOT0 TOKA: CHJIa TOKA U IUIOTHOCTh TOKA. YpaBHEHHUE HENPEPHIBHOCTH.

18. PasperBinenHsble rnekTpuueckue nenu. Ilpasuna Kupxroda.

19. Mommnuocts TOKa. 3akoH Jxoynsa-Jlenma B mHTerpampHOW W auddepeHnnanbHOMl
bopmax.

20. Bekrop MarHMTHOUM MHIYKITUH. MarHUTHOE TI0JIe pAaBHOMEPHO JIBHXKYIIIETOCS 3apsiia.
3akoH buo-Casapa-Jlamnaca.

21. Tlpumenenue 3akoHa buo-Caapa-Jlamaca st pacdeTa MArHUTHOTO TIOJISI IPSIMOTO
IIPOBOJHMKA C TOKOM, KPYTOBOT'O ITPOBOJHHUKA C TOKOM.

22. ]leiicTBHe MarHUTHOTO Ha ABWKyImiics 3apsa. Cuna Jloperma. Dddexr Xomra.

23. B3aumopneicTBHE IPOBOAHUKOB C TOKOM. 3aKOH AMIIepa.

24. Teopema O IMPKYJISAIUN BEKTOPA UHIAYKIIMH MAarHUTHOTO TOJIsl. 3aKOH ITOJIHOTO TOKA.

25. TlpuMeHeHHe 3aKkOHa IOJHOTO TOKa JUIsl pacuéTa MarHUTHOTO IOJs COJEHOMJA,
TOPOUJIATIBbHOMN KaTyIIKH.

26. Tlorox BekTOpa MarHUTHOM mHAyKIUH. Teopema ['aycca s BeKTOpa HMHAYKIHMH
MarHuTHOTO nosisd. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJTHOPOJIHOM MarHUTHOM IOJIE.

27. Pabora no nepeMenieHnIo MPOBOJHUKA U KOHTYpa C TOKOM B MArHUTHOM IIOJI€.

28. SIBnenue AJIEKTPOMarHUTHOM WHIYKIUU. OnbIThI ®dapanes. 3aKoH
ANIEKTPOMarHuTHOM uHAyKuuu. IlpaBuno Jlenna. Onexkrponsukymas cuia HHAYKIUK. [lonHbiin
MarHuTHbIN NOTOK. Toku DyKo.

29. SBnenune camomHaykimu. MuayktuBHocTh. J/IC camounaykuuu. MHIyKTHBHOCTD
COJICHOU 1.

30. B3aumuas wuHaykius. B3auMHas HHIYKTUBHOCTb. ODHEPrHsi KOHTYpa C TOKOM.
IInoTHOCTB 2HEprUM.

31. U3meHeHne CHJIBI TOKAa TMpH pa3MbIKAaHUM/3aMbIKAHUM II€TIH, COJep Kallei
UHAYKTUBHOCTD.

32. HamarnmuenHocts. Toku HamMarHmuuBaHus. BeKTOop HampsHKEHHOCTH MarHUTHOIO
noJisi. Teopema o UPKYIALKUY BEKTOpa HAMPSYKEHHOCTH MarHUTHOTO MOJIS.



33. JluBepreHuuss W POTOpP BEKTOpa WHAYKIIMM MAarHUTHOTO Toisl. BuxpeBoe
JNEKTPUUYECKOE T0JIe, TOK CMEUIECHHS. DJIIEKTPOMAarHuTHOE ToJIe.

34. VYcnowust Uil BEKTOPOB MHAYKIIMK M HAPSDKEHHOCTH MAarHUTHOTO TIOJISL HA TPAHUIIE
JIByX MarHETHKOB.

35. Jlua-, mapa-, heppo MarHeTUKH: OCHOBHBIC XaPAKTEPUCTUKH.

36. YpaBHeHue MakcBemia Ui AJIEKTPOMAarHUTHOTO IMOJIA B HMHTETPAIbHOM U
muddepeHnraIbHOR Gopmax.

37. MuddepeHnuraibHOe ypaBHEHHE SJIEKTPOMArHUTHBIX KOJICOAHHM, €ro pericHHe.
Buasl konebanuii 1 X XapaKTEPUCTUKHU.

38. VYpaBHeHUe BBIHYXKIACHHBIX KojcOaHuil. Pe3onanc TokoB u HanpsbkeHui. [lonsTue o
MIEPEMEHHOM TOKE.

Tunosble 321a4M 0 JUCHHUILINHE
1. HaiiTu paccTossHHEe MEXIY IBYMsI TOUCYHBIMH SJIEKTPUUYECKUMH 3apsaMu, €CJIH U3BECTHO,

YTO IIPU YMEHBIIEHUH 3TOT0 paccTosHUSA Ha 50 cM cujla B3aUMOJCHCTBUS YBEJIWYMBAETCS B 2
paza. OrBer: 1,7 m.

2. Ha meraminueckoil cdepe pagumycom 15 cm Haxomutcs 3apsang Q = 2 uKn. Onpenenutsb
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO MMOJsi Ha paccTossHUU I = 10 cM OT ueHtpa chepsl.
OrtBet: 0.

3. Ha wmerammueckoit chepe pamguycom 15 cm mHaxomurtes 3apsn Q = 2 uKin. Onpenenutsb
HANPSDKEHHOCTD £ DJIGKTPOCTATUYECKOro ToJisk Ha moBepxHocTH cheprr. OTBer: 800 B/Mm.

4. Ha wmerammmueckoit chepe paguycom 15 cm mHaxomutes 3apsn Q = 2 uKin. Onpenenutsb
HaIPSKEHHOCTh E AJIEKTPOCTATUYECKOTO IMOJsi Ha paccTossHuU I = 20 cM OT 1eHtpa chepsl.
OtBet: 450 B/m.

5. Merammueckuid map pagumycoM 5 cm Hecet 3apan Q = 10 uKi. Onpenennts nmoTeHman @
AJIEKTPOCTATUYECKOTO 10JIsI Ha noBepxHocTH 1mapa. Orser: 1800 B.

6. JlBe KOHIIEHTPHUYECKHE METAITMYECKUE 3apshKeHHbIe cepsl pagumycamu Ry =6 cm u Ry = 10
CM HecyT cooTBeTcTBeHHO 3apsiibl Q1 = 1 HKn u Q2 = -0,5 uKui. Haittu HanpsbkeHHOCTD E OIS
B TOYKE, OTCTOSIIIEH OT LeHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBert: 0.

7. DnexTpuyeckoe IoJieé CO3[aHO JABYMsI OECKOHEYHBIMH MapauleibHBIMHM IUIACTUHAMH,
HECYIIMMH pPaBHOMEPHO paclpeleNeHHbl mo Iuomanu 3apsn [ =1 aK/m%. Onpenenurs
HanpsbkeHHocTh E nmons mexny minactunamu. OrtBer: 0.

8. DnexTpuyeckoe TMoJie CO3[aHO JABYMsI OECKOHEYHBIMH MapauIelbHBIMM IUIACTUHAMH,
HECYIIAMH DABHOMEPHO pacIpeeeHHbii mo mromany 3apsa [ = 1 uK/M. Onpenenurs
HanpspkeHHOCTh E nons BHe mnactud. OTBer: 113 B/m.

9. IloreHnman >ME€KTPUYECKOTO MO, CO3AaBAEMOr0 CUCTEMOI 3aps0B, UMEET BUI ¢ = a(x*-
y%), rae a=1B/M’. Haiitn MOJZyJIb HANpPSHKEHHOCTU JJIEKTPUUYECKOTO IMOJII B TOYKE C
koopaunHatamu X = 1 M, y = 0,5 M. OtBet npusectu B cucteme CH U OKpYTrJIUTh C TOYHOCTBIO J10
nByx nudp mocine 3amnstoil. [OTBer: 2,24 B/m.

10. /Ia Toueunsix 3apsina +7,5 K u —14,7 K pacronoxkensl Ha paccTossHUM 5 cM. Haiitu
HaANPSDKEHHOCTD AJIEKTPUYECKOTO TOJIS B TOUKE, HaXOASIIEHCs Ha PACCTOSIHUKM 3 CM OT MEPBOTo
u 4 cM oT BrOporo 3apsaa. Orser: 112 kB/m.

11. OmpenenuTh HANPSKEHHOCTh DJIEKTPUUECKOrO TMOJS B TOYKE, PACIOJIOKEHHON BAOMIb
npsMoi, coenunsroment 3apsasl +10 HKn u +8 vHKn u Haxogsmieics Ha pacctosHuM 12 cM oT
nepBoro u 8 cM oT BToporo 3apsna. Paccrosunue mexnay 3apsaamu 20 cMm. OTser: 5000 B/m.

12. B BepmmHax KBajpaTa cO CTOPOHOH 5 CM HaXOISATCS OJIMHAKOBBIE TOJIOKHUTEIHHBIE 3apsiIbI
2 uKn. OnpenenuTs HaPsHKEHHOCTD AJIEKTPHYECKOTO TOJIS B IeHTpe KBajapara. Oreer: 0.

13. Paccrosuue | mexay 3apsgamu Q=+42 uKir qumosns pasao 10 cM. Haiitu moteHIman ¢ moss
CO3JaHHOT'O AMIIOJIEM B TOUKE, ylajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsiza.
Ortser: 0.



14. Jlumons C D2JIEKTpUYECKUM MOMEHTOM p =75 nKia'M cBOOOZHO yCTaHAaBIMBAaeTCS B
OJTHOPOJHOM DJIEKTpUYECKOM TMosie HampspkeHHocThio E = 80 kB/mM. Bprumcnute paboty A4,
HEOOXOIUMYIO ISl TOTO, YTOOBI IIOBEPHYTH AUIONB HA yroi o = 90°. OTBeT: 6 MK/ XK.

15. Onpenenuth, NpU KaKOM HANPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro IoJis B
JIUACKTpUKE (€=3) MOMSAPU30BAHHOCTh P JTOCTUTHET 3Ha4yeHus1, paBHOro 200 MrKu/M%. OtBer:
11,3 MB/m.

16. Haiitu paguyc BHemHel oOkiaaku Ry BO3AyIIHOTO c(hepruieckoro KOHIEHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHeH oOknaaku Ry = 2 cMm. OTBeT: 4,5 cM.

17. Haiitu paamyc R; BHyTpeHHe#ll OOKIanku CQepudeckoro KOHAECHCATOpa EMKOCTHIO
C = 3,3 n, ecnu paguyc BHemHe# Ry = 3 CM, ausnektpuk — mapadus (¢ = 2)? OTBet: 1 cMm.

18. OmpenenuTh 3IIEKTPOSMKOCTh HUIMHAPUYECKOTO BO3IYIIHOTO KOHACHCATOpAa JIMHOM
| =10 cm, ¢ paguycamu o0kiaagok Ry =1 cm u Ry = 2 cm. OtBer: 8 nd.

19. Tpu onuHAKOBBIX KOHJEHCATOpa COEIMHEHBI IMOcienoBaTenbH0. EMKOCTh Takoil Oarapeu
C =100 . Omnpenenuth €MKOCTh OaTapen KOHICHCATOPOB, MOCIE TOr0, Kak OAWH M3 HUX
3anoHWwIM mapaduHoM (¢ = 2). OrBer: 120 nd.

20. TImockuit BO3ayuIHBIA KOHAeHCATOp 2MekTpoeMKkocThio C = 1,11 H® 3apsikeH 10 pa3HOCTH
norenuuanoB U =300 B. Ilocne oTkiIrO4eHHS OT HCTOYHHMKA TOKAa PACCTOSHUE MEXIY
oOKJlaJJKaMu KOHJEeHcaTopa ObUIO yBenu4eHo B 5 pa3. OmpenenuTs paboTy A BHEIIHUX CHII IO
pasnBwkeHuio ookimanok. Oreer: 0,2 m/xk.

21. Cwuna TOKa B MPOBOJHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) = kt, rae k=0,5 Alc.
Haiitn 3apsa (, mpoTekaromuii 4yepes IMONEpeyHoe cedeHHe MpOBOJIHMKA 3a Bpems 7=1c.
OTtBert: 0,25 K.

22. AxkymynsaTop ¢ BHyTpeHHUM conpotusienueM 0,080M mpu Toke 4A OTIaeT BO BHEUIHIOKO
nens 8BT. Kakyro MOIIHOCT OTacT OH BO BHEUIHIOKO Lienb Ipu Toke 6A? Orser: 11 Br.

23. Kucrounuky toka ¢ /1C B=1,5 B npucoenqunmim karymky ¢ conporusienneM R=0,1 Om.
AMriepMeTp mnokaszan cuiny Toka, paBHyto 11=0,5 A. Korjga k MCTOYHHMKY TOKa MPHUCOEIUHUIN
MOCJIEI0BATENbHO €11 OJMH UCTOYHUK TOKa ¢ Takol ke DJIC, To cuna Toka | B TOM ke kaTyiike
okazasiack paBHoi 0,4 A. OmpenenuTb BHYTPEHHEE COMPOTUBIIEHUE MEPBOTO0 MCTOYHHKA TOKA.
OTtBer: 2,9 OMm.

24. Tlpu cune Toka 11=3 A Bo BHeIIHeH 1leNy akKKyMYJISTOpa BblaeseTcss MolHocTh P1=18 Br,
npu cune Toka l,=1A - coorBercTBeHHO Pp=10BT. OnpenenuTs BHyTpEeHHEE COMPOTUBICHUE I
Oarapeun. OrBer: 20 Om.

25. IInoTHOCTH TOKa B MEIHOM MPOBOJHUKE paBHa 2 A/MM?. Haittn HaIpPsHKEHHOCTD
IIEKTPUYECKOTO TOJS B IPOBOAHMKE. YJIenbHOE comnpotusieHue meau 17 HOm'm. Otser:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TIpOBOAHUKY TedeT Tok 50 A. Omnpenenutsb
MarHUTHYK0 MHAYKLIUIO B TOYKE, YJAJIEHHOM Ha paccTossHUE 5 cM OT npoBoiHuka. OTBer:
200 mxTa.

27. Yemy paBeH paJnyC TOHKOTO KOJIbI[a, IO KOTOpOoMY TedeT Tok 30 A, eciu HamnpsiKeHHOCTh
MarHMTHOTO TOJIS B IIEHTpE KoJibla paBHa 2 A/mM? OtBer: 7,5 M.

28. Kakoii TOk TedeT 1mo npssMoMy OECKOHEYHO JITMHHOMY MTPOBOIHUKY, €CIIM Ha paccTostaun 10
CM OT Hero marHuTHas uHAYKIus paBHa 20 MxTn? Orser: 10A.

29. Kaxoit TOk uzer no ToHKOMy KoJblly paguyca 10 cMm, eciin HHIYKIHSI MATHUTHOTO TTOJIS B
neHTtpe konbla pasHa 100 mxTn? OtBet: 16 A.

30. /IBa AMMHHBIX MMapajUIeIbHBIX IPOBOAA HAXOISATCS HA PACCTOSHUM I =5CM OIWH OT
npyroro. ITo mpoBoiaM TEeKyT B MPOTHUBOIIOJIOKHBIX HAPABICHUSAX OquHAaKOBbIe Tokn | =10 A
Kaxapld. HaliTu HanpsokeHHOCTs H MarHMTHOTO MOl B TOYKE, HAXOJAIIEHCs HA pacCTOSHUU
r1 =2 cM OT OJfHOTO | I, = 3 ¢M OoT Apyroro nposoaa. Oreer: 132 A/m.



31. OnpenenuTh UHIYKIMIO MAarHUTHOTO TOJISI HA OCH JUTMHHOTO COJIEHOW[IA, COAEPIKAILEro
n = 20 ButkoB/cM nipu cuie Toka | = 10 A. Otet: 0,025 Ta.

32. CKOIIbKO BUTKOB Ha €IWHUILYy JJIMHBI COJEPKUT JJIUHHBIA COJCHOWJ TpPH CHIEC TOKa
| =0,5 A, ecii HanPsKEHHOCTH 10JIs Ha ocu conieHonsia H = 300 A/m. OtBet: 600 ml

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TMOJS Ha OCH JUIMHHOTO COJIEHOUZA,
conepskamiero N = 10 ButkoB/cM nipu cuiie Toka | = 1 A. OrBer: 1000 A/m.

34. BeIYucnuTh MUPKYISIIAIO BEKTOpa HANPSHKEHHOCTH BIOJb KOHTYPA, OXBATHIBAIOIIETO
toku |1=10A, [,=15A, Tekyumme B oAHOM HampaBieHuH, u TOK [3=20A, Tekymuii B
IIPOTUBOIOJIOKHOM HarpasiieHuu. OTBer: 5 A.

35. IIpsimoit mpoBoa, Mo KOTOpomMy TeueT Tok 1=1 KA, pacronoxkeH B OAHOPOJHOM MarHUTHOM
10JIe MEPHEHIUKYIIpHO JTUHUAM MHAYyKuuu. C Kakod cuioi F nelicTByer mone Ha OTpe3ok
npoBoja uiuHoM |=1 M eciin MmaruuTHast uaaykiusa B pasaa 1 Tn? Orser: 1000 H.

36. IIpsmoii mpoBox, mo kotopomy TeueT Tok 1=100 A, pacmosoxeH B OIHOPOJTHOM
MarHuTHOM TToJie ot yriioM 60° Kk muHusAM MarHuTHOM MHAyKuun. C kakod cuioit F neictByer
1oJie Ha OTpe30K mpoBoja AmuHo# 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, comepskarnas N=200 BuTKOB
TOHKOM MPOBOJIOKH, HAXOJUTCSI B MarHuTHOM monie ¢ uuaykuueir B=0,1 Tn. Ilnockocts pamku
rapajuliesibHa JIMHUAM UHAYKUUHU. HalTh MexaHudeckuii MOMEHT M, NEHCTBYIOLMK Ha PaMKYy,
Korja mo BUTKy TeueT Tok 1=1 MA. OTBet: 12 mxH/Mm.

38. HanpsokenHocTh H MarHutHoro moins B IEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbIi MOMEHT p,, BUTKA paBeH | A-M? BblapciuTh paauyc R Butka. OtBet: 9,27 cMm.

39. Beruucnuth paauyc R 1yru oKpy)KHOCTH, KOTOPYIO OMUCHIBAET MTPOTOH B MATHUTHOM ITOJIC C
unaykuuen B = 15 mTn, ecnu ckopocth v npotoHa paBHa 2 Mwm/c. OrTBeTt: 1,38 m.

40. JIBykpaTHO HOHU3HUPOBAHHBI aTOM renus (Q@-4acTulla) [ABUXKETCS B OJHOPOJAHOM
MarHuTHOM ToJjie HanpspkeHHOCThIo H = 100 kA/M mo okpyxHOoCcTH paguycom R = 10 cm. Haittn
ckopocTh U a-yactuilsl. OrBet: 0,61 Mwm/c.

41. Ha »nexTpoH, ABMXKYIIMICS B OJHOPOJHOM MAarHUTHOM mosie mHaykuued B =2 Tn co
ckopocteio v =107 m/c neiicteyer cuma F=1,6 nH. Haiitm yron Mexay HampaBICHHSAMH
CKOPOCTH M MarHUTHOM MHAykuu. OrBer: 30°.

42. llenb COCTOWT W3 TMOCIEAOBATEIbHO COEIMHEHHBIX compoTuBieHus R =1 Owm, karymiku
uHAYKTUBHOCTH L = 1 I'H, uctoynuka Toka u kmoya. Kimtou 3aMkHyT. Uepe3 kakoe BpeMs Mocie
pa3MbIKaHUs KJIK04a CUja TOKa B IienH yMeHbIInTes B 2 pasa? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATENLHO COEAMHEHHBIX  CONPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UCTOYHUKA TOKa U Kitoua. Kitou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KII0Ya cuja TOKa B LEMM YMEHbIIWIack 3 pasza. OmpenenuTh compoTuBieHue R, ecnu
uHAYKTUBHOCTH L = 4,1 T'n. OTBeT: 9 OM.

44, BplUUCINTH HHEPrHI0 MAarHUTHOTO MoJs coieHouzaa, coxaepkamero N = 1000 BuTkoB

npoBojAa, npu cuie Toka | =1 A, ecnu MarHUTHBIA MOTOK Yepe3 €ro MOMepeyHOe CeueHue
@ =0,1 mB6. OTBet: 0,05 k.
45. HaliTh MHAYKTUBHOCTH MPOBOJSALIET0 KOHTYpa, €CIM MarHUTHBIM MOTOK 4Yepe3 HEero

yBennuuBaetrcs Ha 0,02 BO B pe3ynbraTe n3MeHeHus Toka B KoHType ¢ 4 A 1o 8 A. OtBeT:
5 mI'H.

4.3. IIpome:xxyTouHasi arrecranus B popme 3xk3amena (3 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl
KOMIIETeHIIU U Coaep:xanue KOMIETeHIH I




OIIK-1 CnocoOeH MpUMEHSITh €CTECTBEHHOHAYYHBIE M OOIIICHHKECHEPHBIC 3HAHMS,
MCTOABI MATEMATUYICCKOI'O aHaJIn3a U MOACIIMPOBAHUA B HH)KCHCpHOﬁ acA-
TEJILHOCTH, CBSI3aHHOM C TIPOCKTHUPOBAHUEM U KOHCTPYHUPOBAHHEM, TEXHO-
JIOTUSIMU ITPOU3BOACTBA HpI/I60p0B 1 KOMIUICKCOB HIMPOKOT'O0 HA3HAYCHUS

OIIK-1.2. IlpumensieT 3HaHUS €CTECTBEHHBIX HAYK B MHXCHEPHOH MPaKTHKE, CBA3aHHOMU C MPO-
€KTUPOBAHUEM U KOHCTPYHPOBAHUEM

Tunosele TeOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHILINHE

1. Pacnpoctpanenue BonH B ynpyroil cpene. IlpomonbHble UM NONEpEYHBIE BOJIHBIL.
VYpaBHeHHE TUIOCKOW W cEepUYecKod TapMOHWYECKHX BOMH. DazoBas CKopocTh. BoHOBOE
ypaBHeHHUe. DHeprus BoaHsbl. [IpuHuun cynepno3unuu BoiH. CTosuue BOJIHBI.

2. BonHoBoe ypaBHeHME Ui AJIEKTPOMAarHUTHOW BOJHBL. OCHOBHBIE CBOMHCTBa
ANIEKTPOMAarHUTHBIX ~ BOJH. OHEPrusi JIEKTPOMAarHUTHbIX BoiaH. Bekrop IloiHTuHTra.
WM HTEHCUBHOCTbH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KorepeHTHOCTH. CTeneHb KOTepeHTHOCTH.
Wntepdepennus nyx BoiaH. UnTepdepenuus ceera. [llupuna unrepdepeHIIMOHHOM M0JIOCHI.

4. Cnocobbl Habmronenus wuHTEpepeHnun cBera. JIByxiydeBas HHTEp(EpPEHIIHS.
Wutepdepeniiss B TOHKHMX IUIeHKax. I[losockl paBHOrO HakiIOHA M PABHOM  TOJIIMHBL
WnTepdepomerpsl.

5.  Mudpakaus ceera. [Ipuniun Iolirenca-dOpenHens.

6. Meton 30 ODpenems. Audpaxuuss DpeHens Ha KpPyIIOM OTBEPCTHH. 30HHAS
IUTACTHUHKA.

7. udpakuus @paynrodepa Ha eI 1 MHOTUX MIesiX. Judpakunonnas pemerka.

8. Judpakumss Ha npocTpaHcTBeHHON pemetke. Dopmyna Bynbda-bparros.
Pazpemaronias cnocoOHOCTh ONTHYECKUX TTPHUOOPOB.

9. EctecTtBeHHBIH M NOISIpU30BaHHBIA cBeT. 3akoH Maitoca. CreneHb NOJISpU3ALUM
CBeETa.

10. Tonspuzanus npu OTpaXeHUH U mperaomiieHnH. 3akoH bproctepa.

11. PacmpocTpaHeHue cBeTa B MOMIOMIAOIINX cpenax. 3akoH byrepa. Jlucnepcus cera.
HopmanbHast 1 aHOMasbHast IUCIEPCHS.

12. TemnoBoe W3Ny4YeHWE W €ro XapaKTEPUCTUKU. 3aKOHBI TETUIOBOTO H3IIydEHHS.
I'nnoresa I1nmanka. @OTOHBL.

13. KopmyckymspHO-BOJHOBOW Jlyajn3M CBeTa WM Marepuu. lwumore3a ne bpois.
Hekotopeie cBolicTBa BOH ae bpons.

14. DxcnepuMEHTadbHOE TOATBEP)K/IEHUE KBAHTOBBIX CBOMCTB CBETa: BHELIHUU
doroadpdext: apdext KomnroHa.

15. BonHoBble cBoMcTBa MuHKpouacTHll. Jludpakuus 3IeKTPOHOB. [TpuHIMn
HeonpeneneHHocTH [eitzenOepra.

16. BomHoBas ¢hyHKIHMS U ee (pu3HUeCKuii cMbIciI. HOpMUpPOBKA, CTaHIapPTHBIC YCIOBUSI.
Cynepno3unus COCTOSIHUM B KBAHTOBOM MEXaHHMKE.

17. KBanTtoBble ypaBHeHHs [BHXeHUs (oOmiee ypaBHeHue Illpeaunrepa, ypaBHeHue
[IIpenuHrepa aas CTallMOHAPHBIX COCTOSHUI).

18. Yactrma B OAHOMEpPHOW TMPSMOYTOJBHOW IOTEHIIMAILHOW siM€ ¢ OECKOHEYHO
BBICOKUMH CTeHKaMu. [IpoxoxkeHue 4YacTHIbl CKBO3b MOTEHLHUANbHBIA Oapbep. JIMHEHHBIN
TapMOHUYECKUI OCIUILIATOP.

19. DHepretnueckue 30HBI B KpHCTaJIaX B MPUOJIMKEHUU CUIBHOM CBsI3U. MeTasuibl,
MOJIYTIPOBOJIHUKH U JUDJIEKTPUKHU 10 30HHOU TEOPHUH.

20. CobcTBeHHas ¥ MpUMECHas! MPOBOAMMOCTD MOJIYTIPOBOAHUKOB. DOTONPOBOIUMOCTD
MOJIYTIPOBOJTHUKOB.

21. KoHTaKT ABYyX METaJJIOB IO 30HHOW TEOpUH. TepMODIEKTPUUECKHE SBICHUS M UX
IIPUMEHEHHE.

22. BolnpsMieHre MepeMEHHOro TOKa Ha KOHTAKTe METaJI-TI0JIyTIPOBOIHUK.



23. KoHTaKT 31EeKTPOHHOTO U IBIPOYHOTO MOTYITPOBOJHUKOB. TpaH3UCTOPEI.

24. Atom Pesepdopma-bopa. DHeprernueckue ypoBHHU. ATOM BOAOpOJa B KBAHTOBOM
MEXaHUKE.

25. KBanToBble uymcna 3iekTpoHa B arome. CouH snekTpoHa. CHUH MUKPOYACTHILI.
®epmuonbl. bo3onbl. IIpunnun Ilaynu. PacnpeneneHue 3I€KTPOHOB IO DHEPreTHYECKUM
ypoBHSM B aromax. [lepuonuyeckas cucrema 31€eMEHTOB.

26. TloHaTne O KBAaHTOBBIX CTAaTUCTHKaX bose-DiiHmTeitna u  ®epmu-/upaka.
BbIpoXI€HHBIN 271€KTPOHHBIN I'a3 B METAJIIaxX.

27. Pa3mep, coctaB u 3apsaa atoMHoro sijpa. Jledekr macco u sHeprus cBsi3u sapa. Criux
A]Ipa U €ro MarHUTHBIA MOMEHT. SlnepHble cuibl. Moaenu sipa.

28. 3akoHOMEpHOCTH 0~ U B-pacnanoB. HEHTpUHO. y-u3Iy4eHne u ero cBOicTBa.

29. SnepHble peakuMM. OHEpreTHYeckas cxemMa sAepHbIX — peakumid.  [lytwm
MCIIOJIb30BaHUS SIIEPHON YHEPIHH.

30. OOuue cBoiicTBa AmMeMeHTapHbIX yactull. Kiaccuduxanus sneMeHTapHbIX YacTHII.
Yactunsl u  anTryactuiel. CHilbHOE, 3JIEKTPOMAarHuTHoe, cinaboe W TPaBUTALMOHHOE
B3aMMOJICHCTBHUS.

Tunosble 321244 N0 AUCHHUIIJIHHE
1. Ha nmyTtu cBeToBOHl BOJHBI, MAyIIeH B BO3AYyX€, NOCTaBHJIM CTEKISHHYIO MNJIACTUHKY
(mokazatenp mpeiaoMiIeHUs cTekyia paBeH 1,5) tommuuod 1 mMm. Ha ckoimbko H3MeHHTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJaeT Ha IUNIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.
2. Haiitu Bce mnuubl BoiH Buaumoro csera (ot 0,76 mo 0,38 mMKM), KoTopele OynyT
MaKCHMaJbHO YCHJIEHBI MPU ONTUYECKOW Pa3HOCTH X0Jla MHTEPPEPUPYIOIIUX BOJIH, paBHOM 1
MKM. OTBeT: 0,5 MKM.
3. Paccrosinue d mexay aByms miensimu B onbite FOHra paBHo 1mm, paccrosinue | ot menei
70 3kpaHa 3 M. OnpenenuTs JJIMHY BOJIHBI A, UCITyCKaeMON MCTOYHUKOM MOHOXPOMAaTHYECKOTO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX T0JI0C Ha SKpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mpuibHyto mnenky (N = 1,3), Haxondiryrocsi B BO3JyXe, MaJaeT HOPMAJIbHO IYYOK
aydeii Oenoro ceeta. [Ipu kakoi HauMmeHbleH TonmnHe d TUIEHKH OTPaKEHHBIH CBET C JUTMHOM
BOJMHBI A = 0,55 MKM OKaXeTCsi MaKCHMaJbHO YCWJIEHHBIM B pe3yibTare HHTephepeHIn?
OTtBert: 0,1 MKM.
S. PaccrosHue Arp 1 MeXy BTOPBIM U IIEPBBIM TEMHBIM KOJIbIIaMU HBIOTOHA B OTpak€HHOM
ceere paBHO | MM. Ompenenutb paccrossHUE Arjgg MEXAY JOECATBIM M JEBATHIM KOJIBLIAMHU.
OTtser: 0,39 MmMm.
6. Ha mens mupunoit a=0,05 MM majgaer HOpMalbHO MOHOXpoMaTuueckuit cer (A=0,6
MKM). OnpenenuTs (B rpajgycax) yroi ¢ MexIy NepBOHaYaIbHBIM HAlpaBJIeHUEM IydKa CBeTa U
HalpaBJIEHUEM Ha YETBEPTYIO TEMHYIO AU(dpakimoHHyto nojocy. OtBer: 2,75°.
7. CKOJIBKO MITPUXOB Ha KaKIBIH MUJUTUMETP COJEPKHUT AUDpaKIMOHHAs PElIeTKa, eClu
npyu HaOJNIOJEHMH B MOHOXpoMaTHyeckoM cBeTe (A=0,0MKM) MakCUMyM IISITOTO TOpSJIKa
oTkJoHeH Ha yroa ¢=18°? Orser: 100.
8. Judpaxknuonnas pemerka cogepxuT N =200 mTpuxoB Ha ImMm. Ha pemerky mamaer
HOpMaJIbHO MOHOXpoMaThueckuil ceeT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIBIIEro mopsaKa
naet ota pemerka? OrBer: 8.
9. CKOJIbKO IITPUXOB Ha KKl MWIIUMETP COACPNKUT MUpPaKIUMOHHAs peuieTka, eciiu
npu HAOJIOJCHUM B MOHOXpoMatudeckoM cBere (A = 0,6 MKM) MakCHMyM TpPEThEro MOpsaKa
OTKJIOHEH Ha yron @ = 21°? Orset: 200.
10. [Ty4oK eCTeCTBEHHOTO CBeTa, UAYIIHIA B BOJE, OTPaXKaeTcsl OT TpaHu anmasza (n = 2,42),
norpyxenHoro B Boay (n = 1,33). IIpu kakom yriie majzeHus o (B rpajaycax) OTPaKCHHBINA CBET
MOJHOCTBIO NoJIsipu30Ban? OTBeT: 61,20.



11. VYron bprocrepa ogp IpH NMaJeHAN CBETA U3 BO3JyXa Ha KPUCTAUI KAMEHHOW COJIM paBEeH
57°. Onpenenutb CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.

12. [IpenenpHBIA yroa o TOJHOTO OTPaKEHHUsS IydKa CBETa HA TPAHUIEC >KUAKOCTH C
BO3yXoM paBeH 43°. Omnpenenuts yron bprocrepa og, (B rpamycax) mnsd mageHus Tyda U3
BO3/yXa Ha MOBEPXHOCTh ATOM KUAKOCTH. OTBeT: =55°45",

13. VYron Mexay TJIaBHBIMH IUIOCKOCTSIMHU TOJIsIpU3aTOopa M aHaiu3aTopa cocrasiser 30°.
Onpenenuth W3MEHEHHE MHTEHCHBHOCTH MPOIIEANIETO Yepe3 HUX CBETa, €CIH Yrojdl MEXIy
[JIaBHBIMU IVIOCKOCTSIMU IOJIIpU3aTOpa U aHajIu3aTopa u3MeHuics 10 45°. Oreer: 1,5.

14. Crenens nossipuzanuu P yactuuno-nonspuszoBanHoro ceera pasna 0,5. B ckonbko pa3
OTJIMYACTCd MaKCHUMallbHAasi MHTEHCHBHOCTH CBETa IPOIYCKAEMOTO Yepe3 aHalIMu3aTtop, OT
MuHuMaiibHOM? OTBeT: 3.

15. OnpenenuTs TEMIEpaTypy, NPy KOTOPOH 3HepreTHdeckas CBETUMOCTh Ry abCoMmoOTHO YepHOTro
Tesa paBHa 10 kBr/v%. Orer: 648 K.

16. [Totok sHepruM, W3IIy4aeMblii M3 CMOTPOBOIO OKOIIKA IUIABWIBHOM Tieud, paBeH 34 Br.
OnpenenuTs TeMIiepaTypy Meyu, €Ciuy IUIOAb OKOIIKA COCTaBIseT 6 cM?. Oteer: 1000 K.

17. Bo ckoinbko pa3 HaZo yBEIMUYHUTh TEPMOJAMHAMUYECKYIO TeMIieparypy a0COIIOTHO YEPHOTO Telna,
4TOOBI €r0 SHEPreTUYecKasi CReTUMOCTh B3pociia B 16 pa3. Orser: 2.

18. Ha kakyro UIMHY BOJHBI MPUXOAUTCS MAKCUMYM CIEKTPATIbHOM IUIOTHOCTH SHEPreTHYECKOn
CBETUMOCTH a0COJTFOTHO YEPHOTO Tea IPU TeMIIeparype 0°C. OtBer: 10,6 MKM.

19. Onpenenuth ATUHY BOJHBI cBeTa, obOmywaromero ¢ortokaroq ¢ paboToOi BbIXOAA

A =215B, eciiu MakcUMalIbHasE KMHETHYECKash SHEPTUsl (POTOAIEKTPOHOB Tmax = 1 3B. OTBert:
400 aMm.

20.  Ha moBepxHocTh (hoTOKaTOna magaer MoHoxpomaTtmueckuii cBer (A =310 um). UToOHBI
MPEKPATUTh OMHUCCHIO  JJIEKTPOHOB, HYXHO TPWIOKUTH  3aJCPKUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve mernee 1,7 B. Onpenenuts paboty Beixoaa B 3B. OtBeTt: 2,3 3B.

21. Yactuiia HaxoaUTCsl B MOTSHIMAILHOM SIIMKe. HallTu OTHOIIEHUE Pa3HOCTH COCEIHUX
SHEPreTHUECKUX ypoBHEH AEn1 5 kK sHeprum £, gacTuis! B crydae N = 5. Oreer: 0,44.

22. Yacruma HaxoauTcsd B NOTEHUUAIBHOM sluKe. HallTh OTHOILIEHWE Pa3sHOCTH COCEIHHMX
SHEepPreTHUecKux ypoBHeU AEn1 n K sHeprun £, yacTuilsl B crydae n — . OrBert: 0.

23. Onpenenuth XOJJIOBCKYIO Pa3HOCTh TOTEHIUAIOB MEXKAYy TpaHIMH KPEMHHUEBOTO
obpasiia mmpuHOW | =2 cM, TMOMENIEHHOT0 B OJHOPOAHOE MAarHUTHOE MOJE C WHIYKIHEH
B = 0,3 T, npu nporycKaHW# TOKa IIOTHOCTBIO | = 2 A/M?. Tloctosruas Xomma Ry = 0,1 M¥/Kor.
OTtBer: 1,2 MB.

24.  OmpenenuTh TMOCTOSHHYIO XOJUla METaJUIMYECKOTO o0pasla, eciad KOHIICHTPAIlHs
HocuTeneu 3apsiaa n =4,1- 10° M3, OrBer: 0,015 MK

25. Kakas dacte (B %) Ha4aJbHOTO KOJIMYECTBA aTOMOB DPAaJUOAKTHBHOTO AKTHUHUS N
ocra”ercs uepes 5 cyt? Ilepuoa nomypacnaga 10 cyrok. OrBer: 71 %.

26. [TocTostHHas pacmaga A pyowaus *Rb paBHa 7,7-10% ¢t OnpenenuTs €ro nepuoj
nonypacnanaa Ty, B Munytax. OrBer: 15 MuH.

27.  3a oIMH TOJ HAYaJbHOEC KOJIMYECTBO PAJMOAKTHBHOTO HM30TONA YMEHBIIWIOCH B TPHU
pa3za. Bo ckoibpKko pa3 oHO yMeHbIIUTCS 3a aBa roga? Orser: 9.

28. 3a Bpems t = 8 cyt pacmanock k = 0,75 HavaapbHOrO KOJMYECTBA SACP PAJTHOAKTHBHOTO

HU30TOoIIa. OHpe,[[eHI/ITB nepuon mnojypacmnaia T1/2. OTtBer: 4 AHH.

6] ; 9 4
29.  Snepmas peakums umeer Buy Li+?—> Be+"He  QOppenennts maccosoe wmcno
HelocTaromero snemenra. OTeer: 7.

12 2 11
30. SnepHast peakiyss WMMEET BH]I C+"H->7+"B, OmnpenennTs MacCoBOE YHCIIO
HeJocTarolero seMmenra. Orser: 3.

OnepaTtop 340 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMUCAH SEKTPOHHOM NOAMUCHIO

3aBeaytowuii kadeapoint Ondd
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