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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
00pa3zoBaTesbHON MPOTPaMMBI.

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

OcHoBHas 3a7a4a — OOECHEYUTHh OLEHKY YpPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIMH,
3aKPEIUICHHBIX 33 JUCLUIUIMHOMN.

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

dopMa IPOBEACHUSA DBK3aMEHAa — YCTHBIM OTBET II0 TEOPETUYECKMM 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 OLIEHUBAETCS B Mpoliecce MPOBEACHH 9k3aMeHa B popMme O0aabHOW OTMETKH:

«OTIMYHO)» 3aCITYKUBAET CTYJEHT, OOHAPYKUBILINI BCECTOPOHHEE, CUCTEMATUYECKOE U
r1yOoOKoe 3HaHUE Y4eOHO-IPOrpaMMHOI0 MaTepuajia, YMEHHE CBOOOTHO BBIMONHATH 3aJaHMUS,
MPEAYCMOTPEHHBIE TPOTPAMMOM, YCBOMBIIMK OCHOBHYK) M 3HAKOMBIA C JIOTOJHHUTEIBHOU
JUTEPATypOi, pPEKOMEHI0BAaHHOU MporpaMMoi. Kak mpaBuiio, oleHKa «OTJIMYHO» BbICTaBISAETCS
CTyJEHTaM, YCBOMBLIMM B3alUMOCBS3b OCHOBHBIX NOHATHUH JIUCUUIUIMHBI B MX 3HAUEHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUECKHUE CIIOCOOHOCTH B MOHUMAaHUH, 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, PEKOMEHJIOBaHHYIO B nporpamme. Kak mpaBuiio, oneHka
«XOpOILI0» BBICTABISETCS CTYIEHTaM, IOKa3aBIIMM CHCTEMaTHYECKHI XapakTep 3HaHWM IO
JUCLUIUIMHE U CHOCOOHBIM K HX CAMOCTOSITEIbHOMY IOTMOJHEHUIO U OOHOBICHHMIO B XOJ€
nanbHenmei yueOHoi paboThl U Tpo(heCcCHOHANBHON NeSTEIbHOCTH;

«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 MPOrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEPATypOil, PEKOMEHIOBAHHOMN
nporpamMmoil. Kak mpaBuiio, OIIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYAEHTaM,
JOTYCTUBIIMM HOTPEIIHOCTH B OTBETE HAa HK3aMEHE U IPHU BBITOJHEHUU 3K3aMEHAI[MOHHBIX
3aJjaHuii, HO 00Jalal0IMM HEOOXOAMMBIMU 3HAHUSMU JJIS UX YCTPAHEHUS IO0J] pPyKOBOJICTBOM
IpernojaBaTens;

«HeynoBJ1IeTBOPUTEIBLHO» BBICTABISETCS CTYAEHTY, OOHapyXHBIIEMY MpoOeiasl B
3HAHUAX OCHOBHOIO Y4e€OHO-IPOrPpaMMHOIO MaTepuaia, IOMYCTHUBIIEMY HpPUHIMIINAAIbHBIC
OIIMOKK B BBINOJHEHUH NPEAYCMOTPEHHBIX Mporpammoin 3ajganuid. Kak mnpaBuio, oreHka
«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 CIIydae, €CIM CTYAEHT 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 HACHHOPT OIHEHOYHBIX MATEPHUAJIOB 11O JUCHUIIJIMHE

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 | Beegenue OIIK-1.1 OK3aMeH
1.2 | KunemaTtuka mocrynareabHOro OIIK-1.1 DK3aMeH
Y BPAIIATEIbHOTO JIBMKCHUS
1.3 | lunaMuKa MOCTynaTeIbHOTO U OIIK-1.1 DK3aMeH
BpAIATEILHOTO JIBHKCHHS
1.4 | 3akoHBI COXpaHEHUs OIIK-1.1 OK3aMeH
1.5 | OcHOBHI cienuagIbLHON TEOPUU OIIK-1.1 DK3aMeH
OTHOCHTEIIEHOCTH
1.6 | Mexanuueckue kojaebaHus OIIK-1.1 DK3aMeH
2 OCHOBBI MOJICKYJISIPHOM (PU3HKH U TEPMOJTUHAMUKA
2.1 | OcHOBBI MOJIEKYIIIpHOU (DU3HKHU OIIK-1.1 DK3aMeH
2.2 | OCHOBBI TEPMOJIWHAMUKHI OIIK-1.1 DK3aMeH
3 DJIEKTPUUYECTBO
3.1 | Dnekrpocraruka OIIK-1.1 DK3aMeH
3.2 | I[IpOBOJHUKY U JUIICKTPUKHU B OIIK-1.1 DK3aMeH
AIEKTPUYECKOM I10JIe
3.3 | [locTOSIHHBII AJIEKTPHYECKHI OIIK-1.1 DK3aMeH
TOK
4 DNEeKTPOMArHeTHU3M
4.1 | MarHuTHOe 110Jie B BAKyyMe OIIK-1.1 OK3aMeH
4.2 | MarHuTHOe 110JI€ B BENIECTBE OIIK-1.1 DK3aMeH
4.3 | DnexTpoMarHuTHas WHIYKIUS OIIK-1.1 DK3aMeH
4.4 | DnekTpoMarHuTHbIE KOJIeOaHuUs OIIK-1.1 OK3aMeH
5 Bomusl u ontuka
5.1 | Bonusl OIlK-1.1 OK3aMeH
5.2 | Onruka OIIK-1.1 DK3aMeH
6 KBanToBas ¢uznka
6.1 | KBanToBas ontuka OIIK-1.1 DK3aMeH
6.2 | KBanTOBas MexaHHMKa OIIK-1.1 OK3aMeH
7 ATOMHas U siiepHas pu3MKa
7.1 | ®uzuka atoma OIIK-1.1 DK3aMeH
7.2 | DneMeHTH! (U3NUKU TBEPJOTO OIIK-1.1 OK3aMeH
Tena
7.3 | SlnepHas usmka OIIK-1.1 OK3aMeH




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 Crioco0eH BBISIBIIATH €CTECTBEHHOHAYYHYIO CYIITHOCTh ITPOOJIEM U

MNPHUMCHATH MCTOJAbI MATCMATHYCCKOI'O0 aHajin3a U MOJCJIMPOBAHUA B
PIH)KCHCpHOfI JACATCIIBHOCTH, CBSI3aHHOM C IIPOCKTUPOBAHHUECM,
KOHCTPYUPOBAHHUEM U COIIPOBOXKIACHUEM IMTPOU3BOJACTBA OIITUYCCKUX U
OIITUKO-3JICKTPOHHBIX HpI/I60pOB 1 KOMIIJICKCOB, BKCHHyaTaHHeﬁ u
OpraHHSaHHGﬁ (byHKHPIOHI/IpOBaHI/IH OJICKTPOHHBIX W OIITHKO-3JICKTPOHHBIX
CUCTEM CIICHAJIBHOI'O Ha3HAYCHU A

OIIK-1.1 BeisiBiIsieT €CTECTBEHHOHAYUHYIO CYIIHOCTh IPOOJIEM, BO3HUKAIOIIUX B MHKECHEPHOH
JESITEIbHOCTH, CBA3aHHOW C IPOEKTUPOBAHUEM, KOHCTPYUPOBAHUEM U COIPOBOXKIACHHUEM
IPOM3BOJICTBA ONTHYECKUX U ONTUKO-3JIEKTPOHHBIX IPUOOPOB M KOMIUIEKCOB, SKCILTyaTalluen u
opraHuzanuel  (QyHKUMOHMPOBAaHUS  DJEKTPOHHBIX M ONTHKO-3JEKTPOHHBIX  CHCTEM
CIEIMAJIBHOTO Ha3HAYEHUS

TunoBele TeoOpeTHYECKHE BONPOCHI K IK3aMeHY 110 JUCHHIINHE

1. Marepuansnas touka. Cucrema otcuera. Ilyts. Ilepememenne. CkopocTs u
YCKOPEHHE MaTepuaIbHON TOYKH, UX MPOEKLUUU HAa KOOPAUHATHBIE OCH.

2. Bpamenne marepranbHOW TOYKH BOKPYT HETOABMKHOW OCH. YIIIOBas CKOPOCTh H
ynioBoe  yckopeHue. CBs3p MEXIy YDIOBBIMM M JMHEMHBIMM ~ KHHEMAaTU4ECKUMU
XapaKTEPUCTUKAMHU.

3. KpusonuneiiHoe nBMXEHUE MaTepUaNbHON TOUKU. TaHreHLIMAIbHOE U HOPMAJIbHOE
YCKOpEHHUE.

4. T'paHunbsl NPUMEHUMOCTH HBIOTOHOBCKOM MexaHuku. IlepBbiii 3akoH HbroToHa.
Cuna, macca u umnynasc. Bropoil 3akon HbioToHa kak ypaBHeHME JBHXEeHHs. TpeTuil 3aKoH
HeroToHa.

5. 3akoH BcemHpHOro taroreHus. Cuia Ts)KeCTH U Bec Tena. Ympyrue cuiibl. Cuiibl
TPEHHUS.

6. Pabora cuibl m MomHOCTE. KiHETHYECKAsT SHEPTHS IOCTYIATEIHLHOTO JIBUKEHUSI.

7. KoHcepBaTuBHBIE M JAMCCUNATHUBHBIE cuibl. [loTeHnuaneHass »sHeprus. Bumsl
NOTeHIMaNbHOW dHepruu. [lonHas MmexaHuueckast SHeprusl.

8. BHyTpeHHHME M BHEIIHHE CHJIbl. 3aMKHYTas CHUCTEMa. 3aKOH COXPAaHEHMs IOJHOM
MexaHn4ecKoi 3Heprun. CBsi3b 3aKOHOB COXPaHEHUs CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHHU.

9. 3axoH coxpaHEHHs UMIYIIbCA.

10. MoOMEHT CHJITBI, MOMEHT UMITYJIbCa. 3aKOH COXPAaHEHUSI MOMEHTA UMITYITbCa.

11. OcHOBHOI 3aKOH AMHAMHUKHU BPAIIATEILHOTO ABUKECHHUS.

12. MowmeHT uHepuuH, ero cBorcTBa. Teopema Il Teitnepa.

13. BbIBOI MOMEHTOB MHEPIMH CTEPIKHS, IIFITUH/IPA, IIapa.

14. CsobGomusie ocu. ['upockor. [Iperneccust rupockorna.

15. Kuneruueckass »Heprus Tejla, BpaIIAIOIIErocs BOKPYT HEMOABI)KHOH  OCH.
Kunerndeckas 3Heprust Npyu MIOCKOM JABH)KEHUU.

16. Ipunmun otHocutenbHOCTH [aymmnes. [IpeoOpazoBanue [ammnes. Kiaccumdaeckas
TeopeMa CIIOKEHUS CKopocTel. THBapruaHTHOCTB 3aKOHOB HBIOTOHA B MHEPLUAIBHBIX CUCTEMAX
oTcyera.

17. Tlocrynarsl OinmureiiHa. [IpeoOpazoBanus Jlopenna. OTHOCUTENBHOCTh MOHSATHS




OJHOBPEMEHHOCTH. (OTHOCHUTENBHOCTh [UIMH U IPOMEXKYTKOB BpeMeHH. MHTepBas Mexny
COOBITUSIMH.

18. PenATUBUCTCKHMI 3aKOH TNPEOOpa3OBaHUs CKOPOCTH. PeNsITHUBHCTCKME MMITYJIbC.
PensTuBHCTCKOE ypaBHEHUE IMHAMHUKU. PENSTUBUCTCKUE BBIPAXKEHUS M1 KUHETUYECKOW U
IIOJIHOM dHEPruu. B3auMoCBs3b MacChl U SHEPTHH.

19. IlonsiTue o HeMHepUUANbHBIX cucTeMax orcuera. Cunbl uHepuuu. I[IpuHIUD
HKBHUBAJIEHTHOCTU DWHILTENHA.

20. TuddepennuanbHoe ypaBHEHHE CBOOOJHBIX TapMOHHUYECKHMX KOJICOAaHUH M €ro
peleHue.

21. IlpyxuHHBIN, GU3NYECKUNA U MATEMaTHICCKUN MasTHUKH. DHEPTHs TAPMOHUYESCKOTO
OCLIWJLIATOpA.

22. CnoxeHre OJMHAKOBO HAIIPABJICHHBIX U B3aUMHO MEPIEHAUKYISPHBIX KOJICOaHH.

23. YpaBHEHHE 3aTyXaloolMX KonebaHuid M ero pemeHue. llapameTpsl 3aTyxaromux
KOJIeOaHUH.

24. VYpaBHeHHE BBHIHYXJICHHBIX KoJeOaHH U ero penieHue. SIBieHne pesoHaHca.

25. Craructudeckuit u TEPMOJMHAMUYECKUI METOJIbI UCCJIEI0BaHUS.
TepmoanHamuueckue napameTpbl. PaBHOBECHbBIE COCTOSHUS U MPOLECCHl, UX M300pakeHUE Ha
TEPMOJUHAMUYECKUX TUarpaMMax COCTOSHHUS.

26. UneanpHblii ra3. J[laBneHwe wuaeadbHOrO rasa. BBIBOI OCHOBHOTO ypaBHEHHS
MoJeKysipHO-KuHeTnaeckoit reopun (MKT) uneansHoro rasa.

27. CpenHsis KUHETHYECKas OJHEPIUs MOJEKYJd HIeabHOTO Tasza. MOoJeKynspHo-
KMHETUYECKOE TOJKOBaHHE aOCOMIOTHOM Temmeparypbl. Yucio cremeHel cBOOOABI MOJEKYIIBI.
3aKOH PaBHOMEPHOT'O pacIpeieIeHUs] JHEPTUH 110 CTENICHSIM CBOOOIBI MOJICKYII.

28. OcHOBHOE YpaBHEHHME COCTOSHUSI HaeadbHOro rasza (ypaBHenue Kuameiipona-
Menneneesa). M3omporecchl.

29. 3akon MakcBena Ui pacipeeieHusl MoKy UICalbHOTO ra3a 1Mo CKOPOCTSIM U
SHEprusiM. XapakTepHbIE CKOPOCTH JABHXKEHUSI MOJIEKYI UI€aIbHOIO Ta3a.

30. DxcrepuMeHTalIbHOE MOATBEp:KJIeHHE pacrpenenenuss Maxkcsesia: onbiTel LITepHa
u Jlammepra.

31. Ilpunuun aeranbHOro paBHoBecus. bapomerpuueckas ¢opmyna. 3akoH boibimana
JUISl pacrpeieseHusl YacTULl BO BHEILIHEM MOTEHI[MAIILHOM I10JIE.

32. Cpennee 4YHCIO CTONKHOBEHHWH, CpemHsss [UIMHA CBOOOAHOTO Tmpobera U
3¢ PEeKTUBHBII TUaMETP MOJIEKYII.

33. PabGora mnpu u3MeHeHHHM 0ObEMa, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSS HSHEpPrus
ujeanpbHoro rasa. Ileppoe Hauano TepMOIMHAMUKH, €T0 IPUMEHEHHE K M3ompoleccaM. Bropoe
HayaJi0 TEpMOJUHAMUKHU.

34. AnwmabarHslii nporece, ypasuenue [lyaccona.

35. TeroeMKoCTh UA€AJIBHOTO Ta3a TMpH H30IMpoleccax. YpaBHeHHEe Maiiepa.
Knaccuueckas MoOJIEKyIsIpHO-KMHETHYECKash TEOPHsl TEIJIOEMKOCTH MJI€albHOIO Ta3a U ee
OTPaHUYEHHOCTb.

36. Kpyrogoii mportecc (mmkin). TerutoBble aBUTATETN W XOJOMWIbHBIE MammHbl. KITJ]
uaeanbHoOM TemioBoi mamuubl. [{ukin Kapho.

37. DHTpomus HIEaNTbHOTO ra3a Mpu 00paTHMBIX W HEOOpAaTHMBIX Tporieccax. Teopema
Hepucra. Cratuctudeckoe TOJIKOBaHUE SHTPOIUH. TepMOIuHAMUKA HEOOPATUMBIX MPOLIECCOB.

TuoBbIE 320244 IO JUCIUIIHHE
1. JIBmKeHHE MaTepHATbHON TOYKH 3a/1aHO ypaBHEHUEM X=At+Bt2, rae A = 4 m/c, B=-0,05
m/c?. Onpenenuth KOOPIUHATY B MOMEHT BPEMEHH, B KOTOPBI CKOPOCTh V TOYKH PaBHA HYIIIO.
OTteet: 80 M.
2. JIBr>KeHHe MaTepruanbHON TOYKH 33/1aHO YpaBHEHUEM X=At+Bt2, rae A =4 m/c, B=-0,05
m/c?. OnpenenuTh YCKOpEHHE B MOMEHT BPEMEHH, B KOTOPBIH CKOPOCTh V TOYKH paBHA HYIIIO.
Otser: -0,10 m/c’.



3. JluneliHast CKOPOCTh Vi TOYEK HA OKPYXHOCTH BpallalolIerocs IUcKa paBHa 3 M/c.
Toukwu, pacrnonoxxennple Ha AR=10 cM Ommke K OCH, UMEIOT JIMHEHHYIO CKOPOCTH V=2 M/C.
Ornpenenutsb yriioBy0 CKOpoCTh Bpaiienus aucka. Orser: 10 paa/c.

4, Juck Bpaimmaercs COIVIACHO YPaBHEHUIO ¢ = A+Bt+Ct, rme A=1 pan, B=-2pan/c,
C = 0,5 pag/c®. Haiiti yrioBoe yckopeHue B MOMEHT BpeMerH t = 2 ¢. OTBeT: 6 paa/c.
5. Jluck BpamaeTcsi COrjacHO YPaBHEHUIO ¢ = A+Bt+Ct, e A=1 pan, B =12 pan/c,

c=-1 pa):[/c3. B kakoit MOMEHT BpeMeHHU yTiIoBasi CKOPOCTh JUCKa OyneT paBHa Hymo? OTBer:
2c.

6. HaiiTu MOMEHT MHEpLIMK NIOJIOT0 IMIMHAPA MAaCCOM 2 KI' U PainlyCcoM 5 CM OTHOCUTEIIBHO
ero ocu cummerpun. OtBet: 0,005 KIM°.

7. Haiitu MomeHT mHepuuu mapa maccoil 5 kr u paauycoMm 10 ¢cM OTHOCHUTEIBHO OCH,
npoxoJdineit uepes ero neHTp macc. Orser: 0,02 KI-M°.
8. Haiitu moment unepuuu aucka maccou 0,5 kr u paaumycom 20 cM OTHOCHTEIBHO OCH
TepIeHMKY/ISPHOM K ITOCKOCTH IMCKA ¥ IPOXOsiieii uepes ero uentp. Oreer: 0,01 kr-m?.

9. HaiiTu MOMEHT mHepuuMu CTEp)KHS Maccod 5 Kr M AauHOM 1,2 M OTHOCHUTENBHO OCH
HEepIEHINKYIIIPHOM K CTEPKHIO M Ipoxosieil uepes ero cepenuny. Orser: 0,6 Kr-m’,

10. HaiitTu MOMEHT HHEpPIMH CIUIONIHOTO IWJIMHApPAa Maccod 2 KI' U PaguycoM 5 cM
OTHOCHTEIIbHO ero ocu cummeTpun. OtBet: 0,025 KI-M°.

11. Haiitu MomeHT mHepuuu crepykHs maccod 1,5 Kr m JMHONM 1| M OTHOCHUTENBHO OCHU
HNEepIEHIUKYIIIPHOM K CTEPXKHIO M ITpoxoAasiei yepes ero konen. Orser: 0,5 Kr-m’,
12. BepeBka pa3pbiBaeTCsl NMpU TOJBEIIMBAHMM K Hed Tema maccor 36 kr. Temo kakoi
HauOoIbIIeH MAacChl MOYKHO MOJHUMATH HA ATON BEPEBKE C YCKOpEHHEM 2 M/c?? OtBer: 30 Kr.
13. Teno cockanb3bIBaeT MO INIAJKON MOBEPXHOCTH, cocTaBisomel yroa 30° ¢ TOpU30HTOM.
Haiitu yckopenue tena. OrBer: 5 M/,

14. C xaxkoii MUHMMAaJIbHOM FOPU30HTAJIBHON CHIJION HYKHO NMPUKUMATh TEJIO MAacCoi 2 Kr K
BEPTUKAJIbHON cTeHe, 4yToObl oHO He ymnano? Koad¢uuueHT TpeHHs Mexay MOBEpPXHOCThIO

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

15. Teno maccoit 500 r ynano ¢ BbicoThl 19 M 3a 2 ¢. HailTu cuity conpoTUBIEHHUS BO31yXa,
cunras ee nocrosauoi. Oteer: 0,25 H.
16. MaxoBuk B BHJe LWIMHApAa Maccod 5 kr u paguycom 20 cM 3a 4 ¢ OT Hayana

PaBHOYCKOPEHHOTO BpallleHust JOCTUT 4acToThl 10 006/c. HaliTh MOMEHT cuil, AEHCTBYIOIINX HA
MmaxoBuk. Otser: 1,57 H-m.

17. Toukuil ogHOpOHBIN cTepkeHb JMHON 50 cM u Maccoi 400 r BpamaeTcst ¢ yriloBbIM
yckopeHuem 3 paﬂ/c2 OKOJIO OCH, NPOXOAIIEH MNEPHEHIUKYISIPHO CTEPKHIO 4YEpe3 €ro
cepenuny. Onpenenuts Bpamatomuii MoMeHT. OTBert: 25 MH M.

18. [Tyns nerut co ckopocteto 800 M/c, Bpalasich OKOJIO MPOAOJIbHON ocu ¢ yactoToi 3000
o0/c. TlpuHMMas mMyimo 3a NWIMHIPHK JTAAMETPOM 8 MM, ONPENENUTh KaKyl JIOMO KUHETUYECKOH
SHEPrHH Tella COCTABIIIeT KUHeTuuecKast sHeprus BpauieHus. Orser: 0,44 %.

19. [Ton neiicTBHEM MOCTOSIHHOM CHJIBI BaroHETKa Npuodpena ckopocTh 2 m/c. OnpenenuThb
paboty A cuibl, eciu Macca Baronetku pasHa 400 kr. OTBer: 800 [Ixx.
20. Manenpkuii mapuk maccod 100 r aBuXKeTCS B NOPU3OHTAIBHOM IUIOCKOCTHM HA HUTH

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

21. OrnpenemTs JTMHEHHYI0 CKOPOCTh IIEHTPa MOJOTO IUIIMHIIPA, CKATUBIIErOCsl 0€3 CKONMBKEHUS C
HAKJIOHHOM IIOCKOCTH € BEICOTHI 1,6 M. OTBeT: 4 M/C.
22. OnHOpOMHBI UUAMHAP KaTUTCS 0€3 TPOCKANb3bIBaHHS TI0 TOPU30HTAIBHOM

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 cO ckopocThio 800 m/c, momamaer B
mwiatrGopMy ¢ MEecCKoM M 3acTpeBaeT B HeM. HailiTu ckopocTh miuaTdopMbl MOCTE MOMaJaHUs
cHapsiza, ecnu ee macca 16 1. OTBer: 2,5 m/c.



24. [To ropu30oHTAIBHBIM pelbcaM co CKOpocThio 20 kM/4u nBrxkercs miuatdopma maccsl 200
kr. Ha Hee BepTHKaNbHO MajaeT KaMeHb Macchl 50 Kr W ABMXKETCS BMecTe C ratdopmoit. C
KaKOl CKOPOCTBIO MOCIIe 3TOro ABMKeTcs miardopma? OrBer: 16 km/4.

25. [TnaTtdopma B Buae aucka Maccoil 4 Kr u paamycoM 12 cM Bpalmaercs Mo HWHEpIUU
BOKPYI' BEPTUKAJIbHOW OcH. BO CKOIBKO pa3 yMEHBIIMTCS 4acTOTa BpAlll€HUs, €CIM Ha Hee
MOJIOXKHUTH KOJIBIIO Maccoi 1 kr u paguycom 10 cm? OtBer: 1,35.

26. Touka coBepIraeT rapMOHUYECKHE KOJIcOaHus 1Mo 3akoHy X = AcC0S(wtt+@o), rae A=3 cMm,
a®=2c". Haiitu MaKCUMAaJIbHYIO CKOPOCTh TOUKH. OTBeET: 6 cM/c.

27. Touka coBepIIaeT rapMOHUYECKHE KOJIcOaHus 1Mo 3akoHy X = ACOS(wtt+@o), rae A=5 cm,
a ® = 2 ¢’*. Haiitn MakcuManbHOe yckopenue Touku. OrBet: 20 em/c?.

28.  Haiitm mnepmony KonebGaHuil (U3UUECKOTO MAATHUKA, IPEACTABISIONIETO COO0M

OIHOPOJHBIA CTepkKEeHb JIuHOM 60 cM, BpallarOlUCSd BOKPYr TOPU3OHTAIBHON OCH,
npoxosuIel yepe3 ofuH u3 ero konos. Oreer: 1,26 c.

29. Haiitu mnepuwon kosiebaHui (U3HYECKOTO MAATHHKA, MPEICTABISAIOMIET0 COO0M
OJIHOPOAHBIN JUCK paanycoM 30 cM, Bpalaroluiicss BOKPYT TOPU30HTAIBHON OCH, MPOXOASIIEH
yepes kpait aucka. OTBer: 1,33 c.

30. bannon BMecTuMoCThIO 20 J1 COAEPXKHUT YIIIEKUCIbINA ra3 maccoir 500 r moj gaBieHuEM
1,3 MIla. Onpenenuts TemnepaTypy raza. Orser: 275 K.

31. Kaxkoii 00beM 3aHMMAeT UACANBHBIN a3, colepxanmii | KMob BelecTBa Mpy JAaBJICHUH
1 MIla u remneparype 400 K? OrBet: 3,3 M.

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

33. B Gamnone BMectuMocThiO 25 1 HaxoauTcs Bojgopon npu temmeparype 290 K. Ilocne

TOTO0 KaK 4YacThb BOJOPOJA M3pacxo/0Balld, JaBjieHue B OauioHe noHuswiock Ha 0,4 Mlla.
Ornpenenutb Maccy U3pacxoJ0BaHHOTO Bogopoaa. Orser: 8,3 1.

34. B Gamnone conepsxkutcs ra3z npu temneparype 100 °C. [Jo xakoit temneparypsl (B °C)
HYXXHO HarpeTh ra3, 9ToObI €ro JIaBICHUE YBEIUYIIOCH B ABa pa3a? Orset: 473 °C.

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

36. Ha cKOIbKO H3MEHWIACh BHYTPEHHSS OHHEPrus BOASHOIO TMapa, €Cld MpU €ro
1300apUYeCKOM CKaTUM BHELIHUE CUJIBI coBepuIind padoTy paBHyto 10 k/[x? OtBer: 30 kK.
37.  Ilpum xakoM JaBJI€HUH MPOUCXOANIIO N300apHOE pacIIUpEeHUe a30Ta, €CIM Ha yBEIHMUEHHE
ero oobema Ha 12 11 6b110 3aTpadueHo kKosinyecTBo TerioTsl paBHoe 21 k/x? Orser: 500 klla.
38.  Kakoe KOJIMUYeCTBO TEIUIOTHI ObUIO 3aTPaue€HO HA HArpeB Iejius MpU MOCTOSSHHOM 00beMe
V=20 1, ecmu ero garienue Bo3pocio Ha 400 k[1a? Oreer: 12 k/[:k.

39. Kakoe konmdecTBO TEMIOTHl MOTpedyeTcs, 4YToObl Harpers § Moib Bojpopoja Ha 100 K
IIpU NOCTOSSHHOM JaBieHun? Oreer: 23,3 k/x.

40.  Ilpu um3oxopHOM HarpeBe 1 Mons reiust Temieparypa yBenuuuBaercst B 3 pasa. Haiitu
npuparienne surpormn. OtBer: 13,7 JTx/K.

4.2. IIpome:kyTouHas arrectauusi B popme 3Kk3ameHna (2 cemectp)

Kon Pe3ynbTaThl 0OCBOCHHSI OCHOBHOI 00pa30BaTe/I1bHOI NPOrpaMMbl
KOMIIETeHIIUH Coaep:xanue KOMIETEHIH I
OIIK-1 Crnioco0eH BBIABIIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh IIPo0eM 1

MIPUMEHATHh METO/IbI MATEMATUYECKOT0 aHAJIN3a U MOJICIINPOBAHUS B
VHKEHEPHOM 1€ATEIIbHOCTH, CBA3aHHOU C MPOEKTUPOBAHUEM,
KOHCTPYMPOBAHHUEM U COITPOBOKIECHUEM ITPOU3BOJCTBA ONITHYECKUX U
OIITHUKO-3JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB, SKCILUTyaTalluel u
opranusanuei QyHKIHOHUPOBAHUS SJIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX




CHUCTEM CIICHNAJIBHOI'O HAa3HAYCHU A

OIIK-1.1 BeIsBIsi€T €CTECTBEHHOHAYUHYIO CYIIHOCTH MPOOJIeM, BO3HUKAIOMINX B HHKCHEPHOMH
JeSITEIbHOCTH, CBSI3aHHOM C IPOEKTHUPOBAHUEM, KOHCTPYUPOBAaHMEM M CONPOBOXKJICHHEM
MPOM3BOJICTBA ONTHYECKUX M ONTHKO-3JIEKTPOHHBIX MPHOOPOB M KOMIUIEKCOB, IKCIUTyaTallue 1
opranusanuel  (yHKIMOHMPOBAHUS  JJEKTPOHHBIX W ONTUKO-DJIEKTPOHHBIX  CHUCTEM
CIEIMAJIbHOTO Ha3HAUYEHUS

TunosBble TeopeTnyecKne BONPOCHI K IK3aMeHY 10 JUCHHUIINHE

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

2. DJeKTpOCTaTUYeCKOe II0Jie, BEKTOp HampsbkeHHOCTU. llpuHumn cyneprno3unuu
ANIEKTPUUECKHUX I0JIEH U €ro IPUMEHEHHUE AJIs PacdeTa oJisl, CO3JaHHOIO CUCTEMOM 3apsI0B.

3. llorenuumanbHOCTh dJeKTpuueckoro mnojs. Pabora mo mnepeMemieHUIo 3apsiia B
aneKkTpudeckoM nosie. [lorennmanbHast SHeprus B3auMOIEHCTBUS AIEKTPUUECKUX 3apSAI0B.

4. Cps3p MEXIy MOTEHLUHAJIOM M HaMpsDKEHHOCTHIO. BplumclieHne moTeHIuana Imo
HaNPSYKEHHOCTHU AJIEKTPUUECKOTO MOJISL.

5. Tlorox BekTOpa HAaNpPsHKEHHOCTH JleKkTpuueckoro mons. Teopema [aycca s
ANIEKTPUUECKOTO MOJISI B BAKYYME.

6. Ilpumenenue Teopembl laycca 1jsi pacyera SIIEKTPUUYECKUX TIOJIEH, CO3AHHBIX
TOYEYHBIM 3aps0M, PAaBHOMEPHO 3apsDKEHHBIMM IJIOCKOCTBIO, C(epoi, HUTHIO, LIUIUHAPOM,
[IAPOM.

7. Teopema o0 LIMPKYISIMKM BEKTOpa HANPSKEHHOCTH dIeKTpruueckoro nosst. [lorenunan
MOJIsl TOYEYHOTO 3apsijia.

8. DnexTpuyecKMii MOMEHT Aumois. TOueuHBId JHUIONb. JJIEKTPHUECKOE ToJe
TOYEYHOTO JUIIONS U €r0 pacyeT Ha OCHOBE MPHUHIIMIIA CYNEPIO3UIINU. DNEKTPUUYECKOE MOJe Ha
OCH JTUTIOJIS ¥ B HAIIPABJICHUH, IEPIIEHANKYIIIPHOM K OCH JIUTIOJIS.

9. DnexkTpuyecKHil AUNOIb B OAHOPOJHOM M HEOAHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.
[ToreHunanbHast S3HEPTUs JUIOS.

10. CBobGonHble U CBsi3aHHBIE 3apsabl. Bektop  anekTpuueckoro cmemieHus. Teopema
["aycca nist 5IEeKTpUUECKOTO MO B JUIEKTPUKE.

11. [vonekTpuky,  TONApU3alMs  JUAJEKTPUKOB.  BekTtop  monsipu30BaHHOCTH.
ONEeKTpUYecKoe IoJie BHYTPH JUAJIEKTPUKOB. JlWAneKkTpuyeckas BOCIPUUMYHMBOCTD U
IIPOHUIIAEMOCTb.

12. YcnoBus Ui BEKTOpa HANpSHKEHHOCTH OJIEKTPUYECKOTO TIONII W BEKTOpa
AIIEKTPUYECKOTO CMELIEHUS Ha TPAHULIE ABYX JUIEKTPUKOB.

13. CerHeTo3IeKTPHUKH, HX CBOWCTBA. JIMAIIEeKTpUIEeCKUI THCTEPE3HC.

14. Pacnpenenenue 3apsga B IPOBOAHUKE.  DJEKTpOCTAaTHYECKass  MHAYKIIHSL.
DneKTpuyeckas eMKOCTh YEIMHEHHOTO ITPOBOIHUKA, 2-X MPOBOJHHUKOB.

15. KonpaeHcaropbl, BUABI KOHAECHCATOPOB. ODHEPrusi 3apsHKEHHOTO MPOBOJHUKA,
KOHJIEHCATOPa. DHEPTHUs MIEKTPUIECKOro mojist. O0beMHas TNIOTHOCTh YHEPTHUH.

16. Dnextponsmxkymas cuia. 3akoH OMa U CONpOTHUBIIEHHE TPOBOJHUKOB. 3akoH OMa B
UHTETpanbHOH U tuddepennmnanbHoi Gpopmax. 3akon OMa 171 HEOAHOPOAHOIO Y4acTKa LEMu.

17. Knaccuyeckue ONbITH 10 OOHAPY)KEHUIO U OOBSICHEHUIO MEXaHNW3Ma BOSHUKHOBEHHS
ANIEKTPUYECKOTO TOKA. YCIOBUS BO3HUKHOBEHHUS JJIEKTPUYECKOTO TOKA. XapaKTepUCTUKU
ANEKTPUYECKOT0 TOKA: CHJIA TOKA U IUIOTHOCTh TOKA. YPaBHEHHUE HENPEPBIBHOCTH.

18. PasBetBieHHBIE eKTprUueckue 1enu. [IpaBuna Kupxroda.

19. MomHocTts Toka. 3akoH [[xoyns-JleHnia B uHTerpanbHO u nuddepeHmanbHoN
dbopmax.

20. Bextop MarHUTHON MHAYKIMK. MarHuTHOE MOJIe PAaBHOMEPHO JIBUXKYIIIETOCs 3apsia.
3akon buo-Casapa-Jlamnaca.



21. Tlpumenenue 3akoHa buo-Caapa-Jlamiaca 1t pacyeTa MarHUTHOTO TOJISI IPSIMOTO
IIPOBOJIHHUKA C TOKOM, KPyTOBOT'O ITIPOBOJTHUKA C TOKOM.

22. ]JleiicTBHe MarHUTHOTO Ha ABWKYyImiics 3apsan. Cuna Jloperma. Dddexr Xomna.

23. B3aummopneiicTBuE IPOBOTHUKOB C TOKOM. 3aKOH AMITepa.

24. Teopema O HMPKYJIALUN BEKTOPA UHIYKIIMM MAarHUTHOTO TOJIS. 3aKOH MOJIHOTO TOKA.

25. IlpumeHeHue 3aKoHA IOJHOTO TOKa Jig pacy€ra MarHUTHOTO TMOJS COJICHOHMJA,
TOPOUJATIbHOM KaTYIIKH.

26. Ilorox BekTOopa MarHUTHOW MHAYKUMU. Teopema [aycca st BekTOpa HMHIYKIIUU
MarHuTHOIO 1nosisd. KoHTyp ¢ TOKOM B OJJHOPOJHOM M HEOJHOPOIHOM MarHUTHOM IOJIE.

27. Pabora no nepeMenieH1io NpOBOJHIKA U KOHTYpa C TOKOM B MAarHUTHOM IIOJIE.

28. SIBnenue IIEKTPOMAarHUTHOU MHIYKIUU. OnbIThI ®Dapanes. 3aKoH
3JeKTpOMarHuTHOM uHAyKuuu. [IpaBuiio Jlenua. DnexkrpoaBuxkynias cwia UHAYKIUU. [1omHbIi
MarHuTHbI NOTOK. Toku DyKo.

29. Smnenuwe camouHaykiuu. MuaykruBHOCTh. DJIC camomHaykuuu. VHIyKTUBHOCTH
COJICHOU 1.

30. Bzaumuas wuHAyknus. B3auMHas WHAYKTUBHOCTh. OHEPrusi KOHTYpa C TOKOM.
IInoTHOCTH 2HEprUM.

31. M3menenue cuibl TOKa TMPH pa3MbIKAaHUW/3aMBIKAHWM LIETMH, COAEpKaleit
WHYKTUBHOCTb.

32. HamarnnvyenHocts. TokM HaMarHM4YuBaHUS. BekTop HAMpPsHKEHHOCTH MarHUTHOTO
nojisi. Teopema 0 UPKYIALKMK BEKTOPA HANPSKEHHOCTU MarHUTHOTO MOJIS.

33. JluBepreHuuss W PpOTOpP BEKTOpa MHAYKIMM MarHuTHOro Tmois. BuxpeBoe
AIIEKTPUYECKOE 110JIE, TOK CMEIIEHUS. DJIEKTPOMarHUTHOE MOJI€.

34. VYcnoBus Uit BEKTOPOB MHAYKIIMU M HAPSDKEHHOCTH MarHUTHOTO TOJISL HA TPaHUIIE
JIByX MarHeTHKOB.

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

36. YpaBHenne MakcBemia JUIsl JIEKTPOMAarHUTHOTO TIOJIE B HMHTETPAIBHON U
muddepeHnraIbHOR Gopmax.

37. InddepennuanbHoe ypaBHEHHE ODJIEKTPOMATHUTHBIX KOJEeOaHWH, ero pelieHue.
Bunsr konebaHuii U MX XapaKTEPUCTUKH.

38. VYpaBHeHUe BBIHYXKICHHBIX KojieOaHuil. Pe3oHaHC TOKOB U HampspkeHUH. [loHATHE 0
IIEPEMEHHOM TOKE.

Tunossbie 3a1a4n M0 JUCHUIIMHE
1. Haiitu paccTosiHMEe MEXIy ABYMs TOYEUHBIMHU DJIEKTPUYECKMMHU 3apsi/laMH, €ClId U3BECTHO,
YTO NPU YMEHBIIEHUU 3TOr0 paccTossHUA Ha 50 cM cuila B3aMMOJEHCTBUS YBEIMYMBAETCSA B 2
paza. OrBer: 1,7 m.
2. Ha meramnuueckoil cdepe pagumycom 15 cm Haxoautes 3apsn Q = 2 vKn. Onpenenuts
HaIpPSKEHHOCTh E AJIEKTPOCTATUYECKOTO MMOJsi Ha paccTossHUU I = 10 cM OT 1eHTpa cdepsl.
OtBet: 0.
3. Ha wmerammueckoit chepe pamguycom 15 cm Haxomurtes 3apsn Q = 2 uKi. Onpenenutsb
HaIpPSHKEHHOCTH £ 3JIeKTPOCTaTHYeCKOro mojisi Ha moBepxHOCTH cheprl. OTBer: 800 B/M.
4. Ha meramummueckoit chepe pamuycom 15 cm Haxomurtes 3apsn Q = 2 uKi. Onpenenutsb
HANPSDKEHHOCTh £ 3JeKTPOCTaTUYECKOro Mojs Ha paccTosHuM I = 20 cM OT LeHTpa chepsl.
Otger: 450 B/m.
5. Merammuecknii map pagumycoM 5 cm Hecet 3apan Q = 10 aKi. OnpenenuTs moTeHIan @
AJIIEKTPOCTATUYECKOIO MO Ha moBepxHOCTH mapa. Orser: 1800 B.
6. JIBe KOHIIEHTPUYECKHE METAITMYECKUE 3apshKeHHbIe cepsl pagumycamu Ry =6 cm u Ry = 10
CM HEeCyT cooTBeTCTBeHHO 3apsaasl Q1 = 1 HKi u Q, = -0,5 uKi1. Halitn HanpsbkeHHOCTh E 0TS
B TOYKE, OTCTOSIIIEH OT LieHTpa cep Ha paccTosiHue 1 = 5 cMm. OTBet: 0.



7. DIeKTpu4eckoe IoJIe CO3[JaHO JBYMs OECKOHEUHBIMH MapauleibHBIMM IUIACTUHAMH,
HECYIIUMH DPAaBHOMEPHO paclpeiesieHHbId 1Mo rmiomanu 3apsy [ =1 KM Onpenenutb
HanpsbkeHHocTh E monst mexny mnactunamu. OTBet: 0.

8. DnexTpuyeckoe IMoJie CO3JaHO JABYMsI OECKOHEYHBIMH MapauIeIbHBIMH IUIACTUHAMH,
HECYIIMMH PAaBHOMEPHO pacipeleNeHHsii mo rwomany 3apsn [ = 1 uKi/M?. Onpenenuts
HanpspkeHHOCTh E nons BHe miactud. OTBer: 113 B/m.

9. TloTeHIMAT SIEKTPHYECKOr0 OIS, CO3ABAEMOr0 CHCTEMOH 3apsiioB, HMeeT BUI ¢ = a(X’-
y2), rae a=1B/M’. Haiitu MOZYJIb HANPSDKEHHOCTH DJJIEKTPUYECKOIO IO B TOYKE C
koopauHatamu X = 1 M, y = 0,5 M. OtBet npuBectu B cucteme CU u OKpyTrJIUTh ¢ TOYHOCTHIO 10
nByx uudp mocne 3amnsroil. [OTBer: 2,24 B/m.

10. /IBa Ttoueunsix 3apsina +7,5 uKin u —14,7 uKn pacnonoxensl Ha paccTosHuM 5 cMm. Haiitu
HaNpsKEHHOCTh 3JIEKTPUUECKOro MOJIs B TOUKE, HAXOAIIEHCS HAa paCCTOSIHUU 3 €M OT IIE€PBOTO
u 4 cm ot Broporo 3apsiaa. OrBer: 112 kB/m.

11. Onpenenuths HaNpsSHKEHHOCTb 3JIEKTPUYECKOTO IOJII B TOYKE, PACIHOJIO0KEHHOM BJOJb
npsMoit, coenunstomieit 3apsanpl +10 HKin u +8 uKn u Haxonseiics Ha paccrosHuu 12 cm ot
MEepBOTO M 8 cM OT BTOpOTO 3apsana. Paccrosnue mexay 3apsanamu 20 cm. Otser: 5000 B/m.

12. B BepmmHax KBajpaTa CO CTOPOHOH 5 CM HaXOJATCsS OJIMHAKOBBIE MOJOXKHUTEIbHBIE 3aPsi/Ibl
2 K. OnpenenuTs HaIPSHYKEHHOCTb IEKTPUUYECKOro MO B LieHTpe kBajapara. Oteer: 0.

13. Paccrosuue | mexny 3apsnamu Q=12 uKn nunonst pasHo 10 cm. HaiiTi noTeHman ¢ moss
CO3aHHOTI'O JMIIOJIEM B TOUKE, yAajJeHHO! Ha =10 cM Kak OT mepBoro, Tak ¥ OT BTOPOTO 3apsija.
Ortger: 0.

14. lunone c D3aEKTpUYECKUM MOMEHTOM p =75 nKia'M CcBOOOAHO YCTaHABIMBAETCS B
OJIHOPOJHOM DJJIGKTPUYECKOM TToJie HanpspkeHHocThio E = 80 kB/M. Bperamcnuts paborty A,
HEOOXOIUMYIO JUTSl TOTO, YTOOBI IIOBEPHYTH JUIIONB HA yroi o = 90°. OTBeT: 6 MK/[XK.

15. Onpenenuth, NpU KaKOM HAMPSHKEHHOCTH FE CpeaHEro MaKpOCKOIMYECKOro IoJis B
TURJIEKTpUKE (€=3) MONSPU30BaHHOCTh P JOCTUTHET 3HauyeHwus, pasHoro 200 MrKu/m?. OTBer:
11,3 MB/m.

16. Haiitu paguyc BHemHeH oOkiIanku Ry BO3AyIIHOTO c(hepruieckoro KOHIECHCATOPa €MKOCThIO
C =4 nd, ecnu paguyc BHyTpeHHel oOknaaku Ry = 2 cM. OTBeT: 4,5 cM.

17. Haiitu paauyc R; BHyTpeHHell oOOKiIanku cCQepudyeckoro KOHAEHCATOpa EMKOCThIO
C = 3,3 ¢, eciu paguyc BHemHel Ry = 3 oM, quanextpuk — napadu (¢ = 2)? OrBet: 1 cm.

18. Onpenenuth 3IEKTPOEMKOCTh LMJIMHAPUYECKOTO BO3AYIIHOIO KOHJIEHCAaTOopa JUIMHOM
| =10 cm, ¢ pamuycamu o6kmanok Ry =1 cm u Ry = 2 cm. OtBer: 8 n®.

19. Tpu onMHAKOBBIX KOHJEHCATOpa COEIMHEHBI IMocienoBarenbHO. EMKoOCTh Takoi OaTapeu
C =100 nd. OnpenenuTb €MKOCTh OaTaped KOHJEHCATOPOB, IOCIE TOrO, KaKk OJMH U3 HHUX
3anonHuIH napadpuaoM (e = 2). OrBer: 120 nd.

20. ITnockuit Bo3aylIHBINA KOHAEHcATOp AnnekTpoeMkocThio C = 1,11 H® 3apsbkeH 10 pa3HOCTH
norenimaioB U =300 B. Ilocne oTkioyeHHs OT MCTOYHMKA TOKAa PACCTOSHUE MEXIY
oOKJIaJiKaMu KOHJEHcaTopa ObUIO yBenu4eHo B 5 pa3. OnpenenuTs paboTy A BHEIIHUX CHJI IO
pasnBmkennio ookimanok. Oreer: 0,2 m/ k.

21. Cuna Toka B IIPOBOJIHUKE M3MEHSETCS CO BPEMEHEM IO 3aKOHY 1(t) =kt , rme k=0,5 Alc.
Haiitn 3apsin (, mporekaroliuii dyepe3 IONEpeyHOe cedeHHe MpPOBOJHMKA 3a Bpems 7=1c.
OTtBer: 0,25 Ku.

22. AkkymynsTop ¢ 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. K ucrounuky toka ¢ 3/1C B=1,5 B npucoequamim karymky ¢ conporuBienneM R=0,1 Owm.
AmnepMmeTp mokasai cuily Toka, paBHyro 11=0,5 A. Korzma x MCTOYHHMKY TOKa MPUCOEIMHUIN
MOCJIEI0BATENBHO €1le OJMH UCTOYHUK TOKa ¢ Takoil ke DJIC, To cuna Toka | B TOM *ke KaryIke



okaszanack paBHou 0,4 A. OnpenenuTb BHYTPEHHEE CONMPOTUBICHUE MEPBOTO MCTOYHMKA TOKA.
OtBet: 2,9 OMm.

24. Tlpu cune Toka 11=3 A BO BHEIIHEH 1lenu akKKyMYJISTOpa BbAEIseTCs MOITHOCTE P1=18 BT,
npu cuie Toka lp=1A - coorBerctBeHHO P=10BT. Onpenenuts BHYTPEHHEE COMPOTHUBJICHUE I
Oarapeu. OrBer: 20 Om.

25. [InoTHOCTH TOKa B MEIHOM MPOBOJHUKE paBHa 2 A/vm?. Haiiti HaIpsKEHHOCTh
ANEKTPUYECKOTO TMOJIsI B MPOBOAHMKE. YJenbHOe corpotuBieHue meau 17 HOm'M. OTBet:
34 mB/m.

26. Ilo mpsiMmoMy O€CKOHEYHO JUIMHHOMY TMpPOBOAHMKY TedeT Tok 50 A. Omnpenenutsb
MarHuTHYI0 MHAYKIUIO B TOYKE, yJIaJC€HHOM Ha paccTosiHue 5 c¢M OT NpoBOojHUKA. OTBeT:
200 mxTa.

27. Yemy paBeH paauyc TOHKOTO KOJbI[a, [0 KOTOpomy TeueT Tok 30 A, eciau HalpsKeHHOCTb
MarHuTHOTO TI0JIS B IIEHTPE KoJjblla paBHa 2 A/M? OTBet: 7,5 M.

28. Kaxkoii TOk TeyeT 1o npsiMoMy OECKOHEYHO JJIMHHOMY IIPOBOJHUKY, €CJIM Ha paccTostHUH 10
CM OT Hero maruuTHas uHAYKIus pasHa 20 mxTn? Orser: 10A.

29. Kakoli Tok uieT 1o TOHKOMY KoJbIly paauyca 10 cM, eciiv WHIYKIMS MarHUTHOTO TOJIS B
neHntpe kosbla paBHa 100 mxTn? OrBer: 16 A.

30. /[Ba ANUHHBIX MapajjIeNbHBIX MPOBOJA HAXOIATCS Ha PACCTOAHMM I=5cCM OAMH OT
npyroro. [To mpoBogam TeKyT B POTHUBOMOJIOKHBIX HANpaBiIeHUsIX ofuHakoBbie Toku | =10 A
Kaxapld. HaliTu HanpsokeHHOCT, H MarHMTHOTO MOt B TOYKE, HAXOJAMICHCS HA PacCTOSHUU
r1 =2 cM oT 0JHOrO U I = 3 ¢M oT Apyroro nposoaa. Oreer: 132 A/m.

31.  OmnpenenuTh MHAYKIHMIO MarHUTHOTO IOJIS HA OCHU JJIMHHOTO COJIEHOMJIA, COJEpIKallero
n = 20 ButkoB/cM mipu cuite Toka | = 10 A. Otset: 0,025 Ta.

32. CKOJBKO BUTKOB Ha CAUMHNIY IOJIUHBI COACPIKUT I[J'IHHHI)Iﬁ COJICHOUA IIpHU CHUJIC TOKa
| =0,5 A, ecii HANIPSIKEHHOCTH Tos Ha ock coeronaa H = 300 A/m. OtBet: 600 m™.

33. Onpenenuth HANpsSHKEHHOCTh MAarHUTHOTO TOJS Ha OCH JUIMHHOTO COJIEHOUJA,
coaepxariero N = 10 Butkos/cm nipu cuiie Toka | = 1 A. OrBet: 1000 A/m.

34. BpluucauTe DUPKYISANMIO BEKTOpPA HAIPSIKEHHOCTH BJAOJIb KOHTYPA, OXBAaTHIBAOILETO

toku |1=10A, [,=15A, Tekymme B OJHOM HampaBieHuH, u TOoK [3=20A, Tekymuii B
IPOTUBOINOJIOKHOM HarpasieHuu. OTBer: 5 A.

35. IIpsmoit mpoBoa, Mo KOTOpomMy TedeT Tok 1=1 KA, pacronoxkeH B OJHOPOJHOM MarHUTHOM
1oJjie MEepPHeHIUKYIIpHO JUHUSIM MHAYyKIuu. C kakod cuioi F nelicTByer mone Ha OTpe3ok
npoBoja anuHo# =1 M ecnu MmarautHas nHAyknus B papHa 1 Tn? Otser: 1000 H.

36. IIpsimoit mpoBoa, mo koropomy Tteder Tok 1=100 A, pacmonoxeH B OJHOPOIHOM
MarHuTHOM noJje nof yriaoMm 60° k auHuAM MarHuTHoM uHaykiuu. C kakoil cunoit F neiictByer
T0JIe Ha OTPe30K poBoa anuHoi 1=10 CMm ecnu MmarHuTHas nHAyKUUs B pasHa 0,1 Tin? OTBer:
0,87 H.

37. Pamka rampBaHoMeTpa JUIMHON a=4 cM u mupuHoit b = 1,5¢cMm, cogeprkamas N=200 BuTkoB
TOHKOHM MPOBOJIOKH, HAXOAUTCSA B MarHUTHOM mojie ¢ uaaykuueir B=0,1 Tn. [lnockocts paMku
napasuliesibHa JIMHUAM UHAYKUUHW. Halth MexaHndecknii MOMEHT M, NEUCTBYIOLMK Ha PaMKYy,
Korja mo BUTKy TeueT Tok |1=1 MA. OTBet: 12 mxH/Mm.

38. HampspkenHocTb H MarHuTHOrOo monss B IIEHTpe KpyroBoil BuTka paBHa 200 A/m.
MarsuTHbII MOMEHT p,, BUTKa paBeH | A-M? BBrunciuTh panuyc R Butka. OTBet: 9,27 cMm.

39. Berumcnuts paguyc R 1yri okpyKHOCTH, KOTOPYIO OITUCBHIBAET MMPOTOH B MAarHUTHOM TIOJIE C
uHaykuei B = 15 mTn, ecnu ckopocTh v poToHa paBHa 2 Mwm/c. OtBet: 1,38 M.

40. JIByKpaTHO HMOHHU3HMPOBAaHHBIA aToM Tenus (o-4acTHlia) JBHXKETCS B  OJHOPOIHOM
MarHMuTHOM TioJie HanpspkeHHocThi0 H = 100 kA/M 1o okpykHOCTH paguycoMm R = 10 cm. Haiitn
ckopocTh U a-yactuiel. OTBer: 0,61 Mm/c.



41. Ha »nexTpoH, NBWXYIIUHCA B OJHOPOJHOM MarHUTHOM moJjie umHAykiued B =2 Tn co
CKOPOCTBIO U = 10" m/c nericteyer cuna F=1,6 nH. Haittu yrom mexay HampaBieHHSIMU
CKOPOCTH U MarHUTHOM uHAykuuu. OrBer: 30°.

42. llenb COCTOWT W3 MOCIEAOBATEIHHO COCIMHEHHBIX compoTuBieHus R =1 Owm, karymku
uHaykTuBHOCTU L = 1 T'H, ncrounuka toka u kimoua. Koy 3amkuyT. Yepes kakoe Bpemsi mocie
pa3MbIKaHUs KJIK04a cuja TOKa B Iienu ymMeHbIuTes B 2 pa3a? Orser: 0,693 c.

43. llemb COCTOMT W3 TMOCIEIOBATEILHO COCJAMHECHHBIX  CONPOTUBICHUS, KATYIIKU
WHAYKTUBHOCTH, UICTOYHUKA TOKa M Kitoua. Kitou 3amkuyT. Uepes t = 0,5 ¢ mocne pa3MbIkaHus
KJII0Ya Cuja TOKa B LENM yMeHblmiach 3 pa3a. Onpeaenutb conportuBiieHne R, eciu
uHayKTUBHOCTD L = 4,1 T'H. OTBeT: 9 OM.

44, BpIYUCIHTH SHEPIHI0 MArHUTHOTO IMOJs cojeHowmaa, conepxkamero N = 1000 BuTkoB

npoBoja, npu cuiae Toka | =1 A, ecaM MarHUTHBIA TMOTOK Yepe3 €ro IOMepEeYHOe CeucHHUE
® = 0,1 mB6. OTBeT: 0,05 JI:k.
45, HaliTh MHIYKTUBHOCTH MPOBOJSAIICTO KOHTYpa, €CJIM MArHUTHBIA TOTOK 4Yepe3 Hero

yBenuuuBaetrcs Ha 0,02 BO B pe3ynbrare u3MeHeHUs Toka B KOHType ¢ 4 A o 8 A. OTBeTt:
5 mI'H.

4.3. [Ipome:xyTouHnasi arTectanus B opme 3x3aMena (3 cemectp)

Kon Pe3yabTaThl 0CBOCHUS OCHOBHOI 00pa30BaTe/IbHOI POrPaMMBbl
KOMIIeTeHIIUH Coaepixanue KoMIeTeH UM
OIIK-1 Crnioco0eH BBISBIIATH €CTECTBEHHOHAYYHYIO CYITHOCTh IIPO0JIEM U

IIPUMEHATHh METO/Ibl MATEMATUYECKOI0 aHAJIN3a U MOJICIINPOBAHUS B
VMHKEHEPHOU IE€ATEIIbHOCTH, CBA3aHHOU C IPOEKTUPOBAHUEM,
KOHCTPYMPOBAaHHUEM H COITPOBOKIECHUEM ITPOU3BOJICTBA ONITHYECKUX U
OIITUKO-JIEKTPOHHBIX MPUOOPOB U KOMIUIEKCOB, IKCIUTyaTallue u
opranusanyei QyHKIHOHUPOBAHUS SJIEKTPOHHBIX U ONTHKO-3JIEKTPOHHBIX
CUCTEM CIELNATIBbHOTO Ha3HAYEHUS

OIIK-1.1 BeisBisieT eCTeCTBEHHOHAYUHYIO CYIIHOCTH NMPOOJIeM, BOSHUKAIOIINX B MHKEHEPHOM
JEATEIIBHOCTH, CBA3aHHOM C IPOEKTUPOBAHUEM, KOHCTPYHPOBAHMEM U COIPOBOXKACHHEM
IIPOU3BOJICTBA ONTUYECKUX U ONTHUKO-AIEKTPOHHBIX MPUOOPOB M KOMIUIEKCOB, dKCILTyaTaluel u
opranuzanel  (yHKIHOHMPOBAHUS  JJNEKTPOHHBIX U ONTUKO-DJIEKTPOHHBIX  CHUCTEM
CHEIMaIbHOTO Ha3HAUYEHUs

Tunosble TeopeTnyecKkne BONMPOCHI K IK3aMeHYy 110 JUCHHUILINHE

1. Pacnpocrpanenue BoiH B ympyroi cpene. IIponoibpHble M TONEPEYHBIE BOJHBI.
VYpaBHeHHe MUIOCKOM U cdepuyeckoi rapmoHumdeckux BosH. daszoBas ckopocTh. BomHoBoe
ypaBHeHHUe. DHeprus BoaHsbl. [IpuHumn cynepno3unuu BoiH. CTosune BOIHBI.

2. BomHOBOe ypaBHEHHE Ui OIEKTPOMArHUTHOW BOJNHBL. (OCHOBHBIE CBOWCTBA
JNIEKTPOMAarHUTHBIX ~ BOJH. OHEPrus dJJIEKTPOMAarHUTHBIX BoiaH. Bekrop IloliHTuHTA.
VHTEHCHBHOCTH BOJIH.

3. Bpemennas u mnpocTpaHCTBEHHass KOrepeHTHOCTH. CTeneHb KOTe€pPEeHTHOCTH.
WnTepdepennus apyx BonH. MaTepdepenuus ceera. lluprna nateppepeHInOHHON TOIO0CHI.

4. CnocoObl HabOmroneHus wuHTEepdepeHunn cBeTa. JIByxiydeBas HHTEp(EpeHIIUS.
WUnrtepdepeniuss B TOHKUX IIeHKaX. [lomockl paBHOrO HakJIOHA M PABHOM  TOJIIUHBI
WutepdepomeTpsl.

5. Judpakuus ceera. [lpunnun [toiirenca-®Openens.



6. Meton 30 Dpenens. dudpaxuus PpeHens Ha KpyrJIOM OTBEPCTUH. 3OHHAsS
IIJIACTUHKA.

7.  Judpakuus @paynropepa Ha meTHd 1 MHOTHX IIeisix. JudpakunonHas pemerka.

8. HMudpakums Ha mpocTpaHcTBeHHOW pemietke. Dopmyna Bymwsda-bparros.
Paspemaromnias cnocoOHOCTh ONTUYECKUX PUOOPOB.

9. EcrecTBeHHBI W TOJIPU30BaHHBIN CBET. 3akoH Mamroca. CTeneHb MOJsIpU3aIiuu
CBeTa.

10. Tlonsipuzanus npu OTpaKeHUH U IperoMieHuH. 3akoH bproctepa.

11. PacmpocTpaHeHue cBeTa B MOMIOIIAIOIINX cpenax. 3akoH byrepa. Jlucnepcus cpera.
HopmanbHast 1 aHOManbHast AUCIIEPCHSL.

12. TemnoBoe W3NyYEeHHE W €ro XapakTEPUCTUKU. 3aKOHBI TEIUIOBOTO W3IYYEHHUSI.
I'unoresa [1nanka. @OTOHBI.

13. KopnyckynsapHO-BOJHOBOW Jyajdu3M CBeTa M Marepuu. lumore3a ne bpoius.
Hexkoropsie cBoiicTBa BoJH 1¢e bpois.

14. DxcnepuMeHTaNbHOE TOATBEPHKICHHE KBAaHTOBBIX CBOMCTB CBETa: BHELIHUU
dotordpdext: addexr Komnrona.

15. BomHoBble cBoWcTBa MHKpodacTll. Judpakmuss dIeKTPOHOB. [TpuHDHN
HeonpeneaeHHoCTH [ ei3endepra.

16. BomHoBas ¢hyHKIMS U ee (pu3nUecKuii cMbIicia. HOpMUpOBKa, CTaHIAPTHEIC YCIOBUSI.
Cynepno3unus COCTOSIHUI B KBAHTOBOM MEXAHHKE.

17. KBanToBble ypaBHeHMs JBUKeHUs (oOuiee ypaBHeHue lllpeaunrepa, ypaBHeHue
[penunrepa asi CTAIIMOHAPHBIX COCTOSHUM).

18. Yactnma B OAHOMEpPHOW MPSMOYTOJBHOW TIOTEHIMAIBHOW siM€ C OECKOHEYHO
BBICOKMMH CTeHKaMu. [IpoxoskaeHue yacTHIbl CKBO3b MOTEHIHANIbHBIM Oapbep. JlMHeHHbII
rapMOHUYECKUI OCLUILIATOP.

19. DuepreTuueckue 30HbI B KpPHCTaUIax B MPUOIMKEHUU CUJIBHOW CBS3H. MeTabl,
MOJIYTIPOBOJIHUKU U AUDJIEKTPUKH 110 30HHOW TEOPHH.

20. CobOcTBeHHas M MpUMECHasi MPOBOAMMOCTD MOJIYTIPOBOAHUKOB. DOTONpPOBOIUMOCTD
MOJIYTIPOBOTHUKOB.

21. KoHTaKT ABYyX METAJIOB IO 30HHOW TeOpuH. TepMOdIEKTpUUECKHE SBICHUS M UX
IIPUMEHEHUE.

22. BolnpsMieHHe MEPEeMEHHOr0 TOKa Ha KOHTAKTEe METaJI-TI0JIyTIPOBOIHUK.

23. KoHTaKT 3IEeKTPOHHOTO U IBIPOYHOTO MOTYITPOBOJHUKOB. TpaH3UCTOPEI.

24. Atom Pesepdopna-bopa. DHeprernueckue ypoBHH. ATOM BOJOpPOAA B KBAaHTOBOM
MeXaHUKe.

25. KBanroBble uucna 31ekTpoHa B arome. CrnuH snekTpoHa. CIHH MHKpPOYacTHUII.
®epmuonbl. bo3onbl. IIpunnun Ilaynmu. PacnpeneneHue aJIEKTPOHOB 10 JHEPreTHYECKUM
yYpOBH:AM B aromax. [lepnonudeckas cucrema 3J1€MEHTOB.

26. TloHaTHE O KBAaHTOBBIX CTAaTUCTHKaX bose-OiiHmTeitna u  ®depmu-/lupaka.
BrIp0o:KI€HHBIN 2JIEKTPOHHBIN I'a3 B METaJIIaX.

27. Pa3mep, coctaB u 3aps atoMHOrO sipa. Jledekt macchr u sHeprus cBsi3u sapa. CrinH
A]lpa U €r0 MarHUTHBIA MOMEHT. SnepHble cuibl. Mozenu sapa.

28. 3akoHOMEpHOCTH 0~ U B-pacnanoB. HEHTpUHO. y-U3Iy4eHne 1 ero CBOICTBa.

29. SnepHble  peakuMu. ODHEpreTHMuYeckas cxemMa sJepHbIX  peakuuid. [lytm
MCIIOJIb30BaHUS SIIE€PHON IHEPTHH.

30. OGmue cBoiicTBa ameMeHTapHBIX 4acTull. Kiaccupukanus >IeMEeHTapHBIX YacTHULI.
Yactuupl u aHTH4acTuipl. CHIIbHOE, 3JIEKTPOMAarHUTHOE, cllaboe U TPaBUTALMOHHOE
B3aMMOJIECUCTBHS.

Tunosble 32124 0 TUCHUILIHHE



1. Ha nytu cBeTOBO#l BOJIHBI, WIYIIEH B BO3AYXE, MOCTABUIM CTEKISHHYIO IJIACTUHKY
(mokazarenb mpejaoMiieHHs cTekiaa paBeH 1,5) tommmHoi 1 mm. Ha ckolbKO W3MEHHUTCS
ONTHYECKas JUIMHA ITYTH, €CJIM BOJIHA MAJaeT Ha IUIACTUHKY HOpMaiibHO. OTBeT: 0,5 MM.

2. Haiitu Bce mmmnbl BoiH Buaummoro cera (ot 0,76 mo 0,38 mMkM), KoTopwie OymyT
MaKCHUMaJIbHO YCHJICHBI NPH ONTHYECKON Pa3sHOCTH X042 MHTEp(EepHpyIOUMX BOJH, paBHOU 1
MKM. OTBeT: 0,5 MKM.

3. Paccrosinue d mexny aBymst miensimu B onbite FOHra paBHo 1mm, paccrosinue | ot menei
1o 3kpana 3 M. OnpenenuTs IJIUHY BOJIHBI A, UCITyCKaeMOl HCTOYHUKOM MOHOXPOMAaTHYECKOIO
CBETa, ey muprHa b uHTepPepeHIIMOHHBIX MOJI0C Ha 3KpaHe paBHa 1,5 mm. OTBeT: 0,5 MKM.
4. Ha mbuibnyto mienky (N = 1,3), Haxogsuiyrocsi B BO3JyXe, MaJlaeT HOPMAJIbHO MY4YOK
aydeii Oeoro ceeta. [Ipu Kakol HauMeHbIIeH TomuHe d IUIEHKH OTPaKEHHBIA CBET C JUTHHOM
BouiHBI A = 0,55 MKM oOKakeTcs MaKCHMalbHO YCWJICHHBIM B pe3yibTare HHTEpPEepeHIu?
OTteer: 0,1 MKM.

5. Paccrosinue Arp 1 MeXy BTOPHIM U IIEPBBIM TEMHBIM KOJibllaMu HbIOTOHA B OTpaskeHHOM
ceere paBHO | mMM. OmpenenuTh paccTossHUE Arjpg MEXAY IECATHIM M JEBSATHIM KOJIBLIAMHU.
Otser: 0,39 MM.

6. Ha mens mupuHoit ¢=0,05 MM mMagaeT HOPMaJIbHO MOHOXpoMaTthueckuii cBer (A=0,6
MKM). Onpenenuts (B rpaaycax) yroi ¢ Mexay IepBOHAYAIbHBIM HAMPaBICHUEM ITy4Ka CBETa U
HaIpaBJIEHUEM Ha YETBEPTYIO TEMHYIO MU paKIMOHHYIO0 TIojocy. OTBer: 2,75°.

7. CKOJIPKO IITPUXOB HA KaXKJbI MULIUMETP COACPKUT MUPPAKIUOHHAs peuleTKa, eclly
npu HaONIOJEHHMH B MOHOXpOMaTHYeckoM cBere (A=0,0MKM) MakCUMyM IISITOTO TOpPSIKa
oTksoHeH Ha yroa ¢=18°? Oreer: 100.

8. Judpaxknuonnas pemerka cogepxuT N =200 mTpuxoB Ha ImMm. Ha pemerky manmaer
HOpMaJIbHO MOHOXpoMaThdeckuii cseT (A = 0,6MKkM). MakcuMyM Kakoro HauOOJIbIIETO NOpsAIKa
naet ota permerka? OrBet: 8.

9. CKOJIbKO IITPUXOB HA KAl MUJTUMETP COACPNKUT MUPPAKIUOHHAs pelleTKa, eclly
npu HaOIOJCHUH B MOHOXpoMatudeckoM cBere (A = 0,6 MKM) MakCHMyM TPEThEro MOpsaKa
OTKJIOHEH Ha yron ¢ = 21°? OrBet: 200.

10. [Ty4oKk ecTeCTBEHHOrO CBeTa, UAYIIHMIA B BOJE, OTPaKAeTCs OT TpaHu anmasa (n = 2,42),
norpyxenHoro B Boay (n = 1,33). IIpu kakom yriie mageHus o (B rpajaycax) OTPaKCHHBINH CBET
MOJIHOCTBIO MoJsipu3oBan? OTBeT: 61,2°.

11.  Vron Bprocrepa ag, Ipy NnajieHUU CBETAa U3 BO31yXa Ha KPHCTAI KAMEHHOW COJIM paBeH
57°. Onpenenuts CKOPOCTh CBETA B 3TOM Kpucramie. Orser: 194 Mwm/c.
12. IlpenenbHblii yron o MOJHOTO OTPAXEHUs Iy4YKa CBeTa Ha TPAHUIE >KUIKOCTU C

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

13. Yron Mexay TIaBHBIMM IUIOCKOCTSMM MOJSpU3aTOpa M aHaium3aropa cocrasiser 30°.
Onpenenuth WU3MEHEHHE WHTEHCUBHOCTH MPOIIEIIIET0 4YEpe3 HUX CBETA, €CINU Yrojl MEXIy
IJIABHBIMU TJIOCKOCTSIMM MOJISIpU3aTOpa U aHAM3aTopa u3MeHuics 1o 45°. Orser: 1,5.

14. Crenenp nonsgpuzauuu P yacTuuHo-nossipu3oBaHHoro ceera pasHa 0,5. B ckonbko pa3s
OTIIMYAeTCs MaKCHMallbHasi WHTEHCHUBHOCTh CBETa IPOIYCKAeMOT0 uepe3 aHaiu3aTop, OT
MuUHUMabHOU? OTBeT: 3.

15. OnpenenuTs TEMIIEpaTypy, IpU KOTOPOM SHEpreTHyeckas CBETUMOCTb Ry abCOMOTHO YepHOro
Tena pasra 10 kBT/MZ. Oter: 648 K.

16. IloTok 5Heprumn, W3My4aeMblli W3 CMOTPOBOIO OKOIIKA IUIABWIIBHOM Tieud, paBeH 34 Br.
OnpenemmTs TeMIieparypy Medu, €CIu IIIOIMIAIb OKOIIKA COCTABIISIET 6 cM’. Orger: 1000 K.

17. Bo ckoibko pa3 Hazo yBEITMUYHUTH TEPMOIMHAMUYECKYIO TeMIIeparypy aOCOIIOTHO YEPHOTO Tena,
4TOOBI €ro SHEepreTUIecKas CBeTUMOCTh B3pocia B 16 pa3. OrBer: 2.



18. Ha xakyro UMHY BOJHBI MPHXOIUTCS MAKCUMyM CIHEKTPaJbHOM TUIOTHOCTH SHEPreTHUYECKOMN
CBETHMOCTH aBCOMIOTHO YepHOro Tema rmpu Temmeparype 0°C. Orser: 10,6 Micm.

19. Onpenenuth ATUHY BOJHBI cBeTa, oOmydaromero (ortokaroq ¢ paboToi BhIXOAA
A =2,15B, ecnmu MakcuManbHasi KHHETUYECKasi SHEPTUsL (POTOINEKTPOHOB Tmax = 1 3B. OTBeT:
400 Hm.

20. Ha moBepxHocTh poTokarona mamaetr MoHoxpomarmueckuid cBeT (A = 310 um). YUtoOsl
MPEKPATUTh OMHUCCHIO JJIEKTPOHOB, HYXHO TPUIOKUTH 3aJCPKHUBAIONIYI0O  Pa3HOCTh
norennuanoB U ve menee 1,7 B. Onpenenuts paboTy Bbixoaa B 3B. OtBet: 2,3 3B.

21.  Yactuna HaXOQUTCS B MOTEHLMAIbHOM siivke. HaliTu OTHOILIEHHE pa3HOCTH COCETHUX
SHEPreTHUeCKUx ypoBHEU AEn1 5 K sHEeprum £, gacTuisl B crydae N = 5. OrBet: 0,44.

22.  Yactuna HaXOOUTCS B MOTEHLMAIBHOM siuke. HaliTu OTHOILIEHHE pa3HOCTH COCETHUX
SHEPreTUUeCcKuX ypoBHEU AEn+1, K sHEpTUN E, yacTuiibl B cirydae n — . OtBer: 0.

23. Onpenenuth XOJUIOBCKYIO Ppa3HOCTh TMOTEHIUAIOB MEXKAY TpaHsAIMH KpPEMHHUEBOTO
obpasiia mmpuHOW | =2 ¢M, MOMEHUIEHHOr0 B OJHOPOAHOEC MAarHUTHOE IMOJE€ C HHAYKIIUCH
B = 0,3 Tu, nmpu mporycKaHWU TOKa IUIOTHOCTHIO | = 2 A/M?. Tlocrosuas Xomwta Ry = 0,1 M¥/Ko.
OtBet: 1,2 MB.

24. Onpenenuth TOCTOSHHYIO XOJUIa METALTMYECKOro 00pasla, €ciu KOHIEHTpaIus
HOcHTeNeH 3apsma N =4,1- 10%° M3, OrBer: 0,015 MK

25. Kakast yacth (B %) HAYalbHOTO KOJMYECTBA aTOMOB PAJMOAKTUBHOIO aKTHHHS 2 Ac
ocranercs uepes 5 cyr? [lepuon nmomypacnana 10 cyrok. OrBet: 71 %.

26. [TocrosiHHas pacmaga A pyOuaus ®Rb paua 7,7-10” ¢*. Ompemenuts ero meprox
nosypacnaaa T/, B MunyTtax. OrBer: 15 Mun.

217. 3a OMH TOJA HAYaJbHOE KOJMYECTBO PAJUOAKTUBHOTO H30TOMA YMEHBUIWJIOCH B TPH
pasa. Bo ckonbko pa3 oHO yMeHbIIUTCS 3a JABa roga? OrTser: 9.

28. 3a Bpems t = 8 cyt pacnanoch k = 0,75 HauanbHOro KOJIWYECTBA SACP PAAUOAKTUBHOTO

u3zorona. Onpenenuts nepuo noxypacnaaa l1. OTBer: 4 aHs.

6y ; 9 4
29. SlnepHast peakiMs WMEET BHJI Li+?— "Be+"He OmnpenenuTh MaccoBOE YHCIIO
HejocTaromiero yeMenta. OTeer: 7.

12 2 11
30.  Snepmas peakmms umeer Bux C+ H —>?+7B_ Onpenennts maccoBoe wmcio
HeJlocTaonero sneMenTa. OTser: 3.

OnepaTtop 340 000 "KomnaHus "TeH3op"

[IOKYMEHT NMOAMUCAH 3IEKTPOHHOWM NMOAMMUCHIO

3aBeaytowmin kadeapoit On3d

COrMACOBAHO ®reoy BO "PrPTY", PIPTY, [ly6koB Muxann BukToposuy, 11.06.25 09:51 (MSK) MpocTtas noanucb




