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DOU3HKA
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Kon, HarpaBnenue 09.03.01
MOJITOTOBKH HNudopmaTrka 1 BEIYUCITUTEIbHAS TEXHUKA
HamnpaBnenHocts ABTOMaTU3UPOBAHHBIE CUCTEMBI 00pabOTKU
(mpouip) UH(OPMALIUU U YIIPABIICHUS
®dopma 00yueHus 3aouHast
Kadenpa-pazpabotunx DKCrepuMEeHTaIbHON (HU3UKH
Brimyckaromtas kadenpa ABTOMAaTH3UPOBAHHBIE CHCTEMBI 00pabOTKH
WH(OPMAIIUY B YIIPABICHUS

Tunoevie 3a0anusn 0131 KOHMPOALHOU PAGOMBbL:

1 CEMECTP

BapuauTtsl KOHTPOJILHOM paOOTHI 110 pasaeaaM (hU3HUKH:

Mexanuka, MOJNeKyJIAPHAA quBMKCZ, mepMO()uHaMuKa, dJlIeKmpocmamuka, NOCMOSIHHbIL MOK,

NEeKMPUYeCcKUll MoK 8 paAsIUYHbIX CPEOax, MasHUmMHoe no.ie, 1eKmpoMasHUMHASL UHOVKYUSL.
Bapuanm 1.

1. ABToMOOMIIb MpOLIEN MOJIOBUHY IIyTH CO CKOPOCTBIO Lg. Ha ocTanbHOI yacTu IyTH OH I0JI0-
BHHY BPEMEHHM JIBUT'ajCsl CO CKOPOCTBIO L1, @ OCTABIIMICSA Y4aCTOK — CO CKOpPOCThIO L. Haiitu
CPEIHIOI0 CKOPOCTh 3a BCE BPEMs ABMKEHHsI aBTOMOOUIIS.

2. OnpenenuTh Maccy KHCIOpoaa, o0beM KOToporo 40 M°, HaxXOZAmerocs IOJ JaBICHHEM
1,93*10° Ia npu TeMIeparype 17°C. (R=8,31 Js/K/Mous).

3. Bpluncnute pa3HOCTh MOTEHLUUAIOB MEXIY JBYMs TOUKaMH 1 U 2, HaXOAALIMMHUCS HA paccTo-
sSHESIX 15 cM 1 25 M COOTBETCTBEHHO, OT TouedHOro 3apsiza =10 Ku.

4. DnexrpomoTop ¢ conpoTtusieHue 4 Om noaxaodeH k reveparopy ¢ IAC 220 B u BHyTpeH-
HUM conpoTtusieHreM 8§ Om. IIpu paGote MmoTopa uepes ero 0OMOoTKH mpoxouT Tok 10 A. Ompe-
nemutsb KII/] anexrpoasurarens.

5. BUTOK MPOBOJHHKA IUIOMABI0 4 CM° PACMONOXKEH MEPIEeHINKYIAPHO BEKTOPY MArHHTHOI
nHaykuuu. Yemy pasna OJIC unaykuuun B BUTKe, ecau 3a Bpems 0,05 cexyH MarHUTHasi UHAY K-

1us paBHOMepHO yobiBaet ¢ 0,5 T g0 0,2 Tn?



Bapuanm 2.

1. BepTukaibHO BBEpX C MHTEPBAJIOM BPEMEHH T OpOIIEHBI JBa IIapHKa C OJMHAKOBOW CKOPO-
CTBIO Lo M3 OJHOM M TOH XK€ TOUKH. Yepe3 Kakoe BpeMs mociie Opocka BTOPOTO LIapuka OHHU
CTOJIKHYTCS?

2. Ilpu yBenmueHNH aBieHUs B 2 paza o0beM raza ymeHsinwics Ha 60 mu. Haiftn nepBoHavaib-
HBIIA 00BeM. TeMrieparypa mocTosiHHA.

3. IBa 3apsima q1 = 1,1 aKn u q2 = 4,4 uKin HaxonsaTCcst Ha pacCTOsTHAM I = 24 CM JIpyT OT JApyra.
['te Hy)KHO TOMECTUTh TPETUM 3apsi s, YTOOBI cHCTEMa 3apsA0B HAXOJWIach B paBHOBECUU?
Byner nu 3To paBHOBecue ycroiuuBbiM? HaliTu Benuuuny 3apsaa qs.

4. DneKkTpo3Heprus reHeparopa mnepenaeTcs: NoTPeOUTEN0 0 MIPOBOJAAM, UMEIOIIUM COIPOTHUB-
nenue 300 Om. KITJI nunun nepenauun pasen 0,85. Haiitu conporuBienue Harpy3ku. BuyTpen-
HUM COINPOTHBIIEHUEM IreHepaTopa NpeHeOpeyb.

5. Kakoli MarHWTHBIM NMOTOK MPOHU3BIBAET KaXIbl BUTOK KaTywmiku, uMmeromieil 2000 BUTKOB,
€ClIi MPU PABHOMEPHOM HCUYE3HOBEHUM MarHuTHOro mojis B TeueHue 0,1 ¢ B KaTymike UHAY-

uupyerca IJ1C paBnas 15 B ?
Bapuanm 3.

1. YpaBHeHUEe NBWKECHHUS MaTepUATBHOW TOYKU BJOJL OCH X MMeeT BUIL X = A + Bt + Ctz, rae
A=3 M, B=2 m/c, C= —0,5 m/c’. Haiitu KOOPJIMHATY X, CKOPOCTh L, YCKOPEHHE & TOYKH B MOMEHT
BpeMeHUu t =6 c.

2. HaiiTn HavanbHYIO U KOHEYHYIO TEMIIEPaTyphl, €CIU MPU W300apHOM OxXJIaxaeHuu Ha 295 K
ero o0beM YMEHBIIUJIICS BJIBOE.

3. Toueunslie 3akperuieHHbie 3apsaabl 1 = 40 HKn u q2 = — 10 HKi1 HaxoaATCsA HA pacCCTOSTHUM T =
20 cMm npyr ot apyra. ['e cienyer moMecTuTh TpeTuit 3apss qs, YTOOBI OH HAXOAUJICS B paBHOBE-
cun? Ilpu kakoM 3HaKe 3apsia 3 paBHOBECHE OyIeT YCTONYUBBIM?

4. Uctounuk Toka ¢ DJIC 1,8 B umeer Buyrpennee conpotusienue 0,5 Om. Haiitu KII/ ucrou-
HHKa MPU TOKE B 1enu 3,2 A.

5. 1o nByM GECKOHEUHO UIMHHBIM IMapajielbHbIM MPOBOJHUKAM TEKYT TOkH 16 A u 14 A onu-
HAKOBOTO HAampaBlieHHs, PACCTOSHUE MEXIy MpoBoaHUKaMU 32 cMm. OmnpeaenuTh UHIYKIHUIO U

HaMpPsKEHHOCTh MATHUTHOTO TIOJISL B TOUKE, JIeXKalllel MocepeIMHe MEX 1y MPOBOIHUKAMHU.
Bapuanm 4.

1. JIBa Tena 6pocuiar OAHOBPEMEHHO U3 OJHOM TOUKU: OJIHO BEPTHUKAIBHO BBEPX, APYroe Moj yr-
goM o = 60°k ropuzoHTy. HavanpHas CKOpOCTh KakJOTro Tena vo = 25 M/c. Haiitu paccrosiHue
MEXy TeJaMu uepes Bpems t = 2,1 c.

2. OnpeenuTh TEMIIEPaTypy rasa, HMeromero suepruio E,=2*10"° k. (k=1,38*10 JIx/K).

3. Onpenenuts k03P PUIHEHT KECTKOCTH MPY>KUHBI JMHAMOMETPA, €CIIU ero nokasanus 2 H, npu

OTOM IIPYXHWHA paCTAHYTa Ha 8,5 CM, a ICPpBOHAYAJIbHO €€ IUIMHA 4 cm.



4. Ilpu BKIIIOYEHUH DIIEKTPOMOTOpA B ceTh HamnpsbkeHueM 220 B on nmotpebdnsier Tokx 10 A. Ompe-
JeIUTh MOIIIHOCTb, MOTpedsiemyto MoTopoMm, u ero KIIJI, ecnu conpoTuBieHne 0OMOTKH MOTOpa
paBHO 12 Om.

5. JIBa npsAMOJIMHENHBIX OECKOHEUHO JUIMHHBIX MPOBOJHUKA CKPELIEHbI O NpsAMbIM yriioM. [lo
IIPOBOJHHUKAM TEKYyT TOkH 8§ A u 6 A. PaccrosiHue mexay npoBoaHukamu 25 cMm. OnpenenuTsb

MAarovuTHYHO HHAYKIOHIO I10JIA B TOYKC, OAMHAKOBO YHaHeHHOﬁ 0T 000X IMPOBOAHUKOB.

2 CEMECTP

BapuanTsl KOHTPOJBEHON pabOTEI IO pa3neiiaM (PU3UKH:

INNEKMPOMACHUMHAA quyKL;u}z, Mexanuyeckue Koneoanus u 60OJIHbL, DJIEKMPOMACHUNIHbLE xoneba-
HUAl U 60JIHbL, ceomempudecKkas onmuKka, Keanmoedas onmuxka, amomHast qbu3ul<a, gbmuka amom-

HO20 A0pa.
Bapuanm 1.

1. 3a 3 ¢ MarHUTHBINA MOTOK, IPOHU3BIBAIOIIMKA MPOBOJIOYHYIO PAMKY, PABHOMEPHO YBEIUIHIICS
¢ 6 B6 1o 9 B6. Yemy paBHo nipu 3tom 3HaueHue DJ[C naaykiuu B pamke?

2. JlaHO ypaBHEHHE TapMOHHYECKOTO Kojiebanus Touyku: X = 0,05-sin1,57-t. Onpenenuts ce am-
IUTUTYAY U YaCTOTY KOJIeOaHHUsI.

3. Haiigutre MakcUManbHYIO JJIMHY BOJHBI, KOTOPYIO MOXKET MPHUHATH NPUEMHHK, €Clii EMKOCTh
KOHJIGHCATOpa B €ro kKojiebaTeIbHOM KOHTYpe MOXKHO 11aBHO U3MeHATh oT 200 nd no 1800 nd, a
MHJYKTUBHOCTh KaTYyHIKU mocTosiHHa U paBHa 60 mMkI'H. CKOpocTh pacrnpocTpaHEeHHUs AIIEKTPO-
MArHUTHBIX BOJH ¢ = 3-10° m/c.

4. 3purtenb ¢ HOPMAJIbHBIM 3PEHHEM CMOTPUT Yepe3 OMHOKIIb Ha CIIEHY, HaXOJSAUIYIOCS OT HEro
Ha paccrosaue 15M. DokycHoe paccTossHue auH3 OnHOKISA 20 cM U -ScMm. Ha xakom paccTostHumn
JOJIKHBI OBITh JIMH3BI APYT OT Jpyra, 4TOObI 3pUTEb BUAET CIIeHy HauboJiee ICHO?

5. Atom Bojopoaa noraotuil GoToH. [Ipu 3TOM 31IeKTPOH HAXOICh HAa BTOPOH OOPOBCKOI OpOu-

5
T€, BBUIETEI U3 aToMa co CKOpocThio 6210 ° mM/c. OnpenenuTh 4acToTy CBETa.
Bapuanm 2.

1. Yemy paBHa DJIC caMOMHAYKIMM B KaTyHIKe C WHIYKTUBHOCTHIO 3I'H mpu paBHOMEpHOM
YMEHBILIEHUHU CHJIbI TOKA OT 5A 1o 1A 3a 2

2. U3 aByx MareMaTU4YeCcKMX MasiTHUKOB OJMH coBepiini 10 xonebanuii, a 1pyroit 3a To xe Bpe-
Ms 6 kosebanuil. Haiiaure niaMHy KaXa0ro MasTHUKA, €CIIM CyMMa MX JUIMH paBHa 42,5 cM.

3. Jloaka xauaeTcs Ha BOJHAX, PaCHPOCTPAHSIOLIMXCS CO CKOpocThio 4 M/c, 1 3a 10 ¢ coBepiiaer
20 xonebanuil. KakoBo paccrosiHue MEXIy COCETHUMH IPEOHSIMH BOJIH?

4. Jlyd cBeTa mepexoJMT U3 CTEKJIA B BOJY. YToJl najaeHus 45°. Uemy paBeH yroi mpeaoMieHus?

[Tokazarens npenomiuenus crekna 1,6; Boasr — 1,3.



5. 3anumuTe SACPHYIO PEAKIHIO B-pacmaia sapa Mapratia > 2sMn.
Bapuanm 3.

1. MarHuTHBII MOTOK, MPOHU3BIBAIOIINNA 3aMKHYTBIM KOHTYp, 3a 6 MC paBHOMEPHO BO3pPacTaeT
¢ 2 no 14 mB6. Kakosa 3/1C unayKIuu B KOHTYpe?

2. Haiitu mMaccy rpy3a, KOTOpBIi Ha pyxuHe kécTkocThio 250 H/m nemaer 20 kosiebanuii 3a 16¢.
3. Paccrosiane mexay rpeOHsIMU BoJIH B Mope S5 M. [lpu BcTpeuHoM nBrHKeHHH KaTepa BoJjHa 3a 1
C yaapsieT o KopIyc karepa 4 pa3a, a npu nonyrHom — 2 pasa. Haiinure ckopoctu kaTepa u BOJI-
HbI, €CJIM U3BECTHO, YTO CKOPOCTh KaTepa 00JIblie CKOPOCTH BOJIHBI.

4. UnnyktuBHOCTh KaTymku paBHa 0,125 ['n. YpaBHeHue kosiebaHMil Cuiibl TOKa B HEW MUMeEeET
By i=0,4-cos(2- 103-t), r7ie Bce BeMMUYMHbI BelpakeHbl B CU. Onpenennure aMIuinTy 1y Hampsbke-
HUS Ha KaTyIIKe.

5. KakoB sHepreTudeckuii BbIXO/I CJIEIYIONICH SACPHOM peaKinu: 4 zHe+4 2He= ! 3Li+l 1H?
Bapuanm 4.

1. B xarymke uHayktuBHOCThIO 0,4 I'H cuita Toka paBHa SA. KakoBa 3Heprusi MarHUTHOTO TOJIS
KaTyIIKA?

2. Teno comepiiaer rapMoOHHUYECKoe KosiebaHue mo 3akoHy X(t)=0,4-cos5-m-t. Onpenenure am-
IUTUTYTY, TIEPUOJI, YaCTOTY, MUKIMYECKYIO 4acTOTy Kojiebanuii. Hapucyiite rpaduk konedbanmii.
3. ManeHbpkuil mapuk MOJBEIICH Ha HUTH JJIMHON 1 M K MOTOJKY BaroHa. [Ipu kakoit ckopocTu
BaroHa mapuk O0yzneT 0coOOEHHO CHIIBHO KOJIeOaThCs MO IEHCTBUEM yIapOB KOJIEC O CTHIKU Pellb-
coB? [lnuHa penbca 12,5 M.

4. Ha CKOJBKO U3MEHHTCS JUTMHA BOJHBI (DHOJIETOBBIX JIy4el ¢ 4acTOTOU KosiebaHui 7,5 10 I'g
IIpH TepeX0/ie U3 BOJBI B BaAKyyM, €CIIM CKOPOCTh PACIPOCTPAHEHHUs TaKWX Jy4ded B BOJAE paBHA
2,23-10° km/c?

. 235
5. CKOJBKO HYKJIOHOB, TPOTOHOB U HEUTPOHOB COJIEPIKUTCS B siApe ypaHa - goU?

Tunoesuwte sonpocwl K rxzameny (1 CEMECTP):

*

3adanue 014 nokazamensa OUEHUBAHUA 0ECKPUNMOPOE: Buo 3a0anusn
«3naemy

TEOPETUYECKUN
1. [onstne mpeamera — «dusuka». MexaHuka. Pa3nensl MexXaHHKH.
Cucrema orcuera. KuHemaTuka mocTynaTreabHOIO JIBHKEHHSI MaTepu-
anbHOM Touku. CriocoObl omucanus nBWxkeHUS. [loHATUSA: paanyc Bek-
TOp, IIyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE.

2. YpaBHeHUS IBUKCHHS TOUKH, TUTIBI IBMKeHUH. HopmanbHoe U TaH-
reHIuagbHoe YypaBHeHUsA. KuHemaThka BpaliaTelbHOrO JIBHXKEHHSL.

BeKTOpLI, HaIlpaBJICHUC, JIeNCTBUS Hal BCKTOpPAMHU. CBs3b Bpalarciib-




HBIX Y JINHEHHBIX XapaKTEPUCTUK ABUKECHHUSL.

3. Jlunamyka MaTepHaIbHOW TOYKH: WHEPLUS, Macca, MEepBbI 3aKOH
Herorona, mepa MHepuMH, MMIIYJIBC Te€lla, CUJA, PABHOACUCTBYIOLIAS
cuia.

4. Bropo#i 3akoH HpIOTOHAa, OCHOBHOE YpaBHEHHME IOCTYIMATEIHLHOTO
nerokeHud. Tperuii 3akoH Herotona. [Ipumepst cu.

5. Cucrtema MarepualbHBIX TOYEK. 3aKOH COXpPAaHEHUS HMITYJbCa.
LenTtp mMacc cuctembl. 3aKOHBI JBMXKEHMSI LIEHTpa Macc. TpeTuil 3aKoH
HeroTtona.

6. IlonsaTus sHeprun. MexaHnuecKasi SHEprHsl, KHHETHYECKast U MOTEeH-
uuanbHas sHeprus. [loHsTne MexaHnuueckoil paboTel. CBOMCTBA KUHeE-
THYECKOU dHepruM. [loTeHnnansHas sHeprus.

7. llpumepsl NOTEHIMANbHBIX CHJI. 3aKOH COXpaHEHUs 3Hepruu. Ao6-
COJIFOTHO YIIPYT'Mi€ U HEYIIPYTHE COYIapEHUsI.

8. Tlonstne ¢usmueckoro moist. ['paBuTanmonnoe noie. PeakTuBHas
cuna. Kocmudeckne CKOpOCTH.

9. Hewuneprmaneabie cucteMbl oTcueTa. Cuita MHEPIMH TIPH TIOCTYTIa-
TEJIBHOM U BpamaresibHoM JaBmwxkeHnd. Cuita Kopuonnca.

10. /lmHamMuka BpamieHUs MaTepHajbHON TOYKH. MOMEHT HWMITYIIbca
YaCTHLBI U MOMEHT CHJIBL. 3aKOH COXPaHEHUs, IPOEKIIUA MOMEHTA M-
IyJIbCa.

11. Jlunamuka TBepaoro tena (MOCTyHaTeIbHOE W BpallaTeIbHOE JIBH-
JKEHUE).

12. BpameHue Tesna BOKpYTr HENOABUAKHON OCH, MOMEHT MHEPLIUU Tea.
13. Teopema Illtetinepa. Ilpumepbl MOMEHTOB WHEPHHH (U3HMUECKHX
TeNl.

14. MoMeHT uMITylIbca U MOMEHT CHJI TBEPJOIro Telsa. 3aKOH COXpaHe-
HUSI MOMEHTA UMITYJIbCA.

15. KuneTrnueckasi 3Heprus Bpallaroulerocs Tejaa OTHOCUTENBHO OCH Z.
PaboTa BHEIIHUX CUJI U1 BPAILlAIOIIErocs Teja.

16. Kunernueckast 3Heprusi TBEpAOro Teja MPHU CIOKHOM JBHIKEHHH.
AHasiorus Mexy NOCTYaTeIbHbIM U BPallaTeIbHbIM JBUKCHUSAMM.

17. CrneumanpHast Teopus oTHocuTenabHOCTH. [IpeoOpazoBanus Jlopen-
1a. MlaTepBan BpeMeHu U JUIMHA OTPE3Ka B Pa3HbIX CUCTEMAX OTCUETa HA
ocHOBe npeobOpazoBanuil JlopeHa. OJJHOBPEMEHHOCTh COOBITUH B pa3-
HBIX CUCTEMAaX OTCYETA.

18. DnemeHTHI pensTUBUCTCKOM JUHAMUKU. CBS3b SHEPTUU U MACCHI.
19. DnemeHTHl MeXaHUKH XKUAKOCTEH M ra3oB. 3akoH Apxumena. Bu-
KEHUS )KUJIKOCTH U ra3a, XapaKTEPUCTUKH €0 ONHUCAaHUSA. YPaBHEHHE
HEpa3pbIBHOCTU. Y paBHeHUE bepHymn.

20. Bsskocth XuaKocTH. PexuMbl TedeHHs *XUAKOCTH. OmnpenencHue

BA3KOCTHU: METO CTOKC&, METOJ Hya3e1"m;1.




21. MonexynsipHasi (pu3uKa (CTAaTUCTUYECKUH MOJIXOJ OIMUCAHHS Tep-
MOJIMHAMUYECKUX cucTeM). Tepmoaunamuka. MueanbHblil ra3. 3aKOHbI
UACATBHOTO Ta3a U MPOLECCHl (M30XOPHBIM, W300apHbI, H30TEepMHUYE-
CKuil).

22. 3akoH MakcBeiia 0 pacupeelIeHuy MOJICKYJ HIeaIbHOTO Ta3a 1o
ckopoctsiMm. bapomerpuueckas dopmyna. Pacnpenenenue bonbrmana.
CpenHee 4uCIIO CTOJNKHOBEHHUH M CpemHss JJTMHA CBOOOAHOTO Tpolera
MOJIEKYII.

23. OCHOBBI TEPMOJMHAMHKH, HCIIOJIb3yeMbIe TIOHITHSA. 3aKOH BombIl-
MaHa O PaBHOMEPHOM pacHpeesIEHUH SHEPTUU IO CTENEHSIM CBOOOIbI
(3aKOH paBHOpacHpeIeICHus).

24. TlepBoe Hadajo TepMOAMHAMHKH. PaboTa ra3a mpu ero pacmmpe-
HUU.

25. TerioeMKOCTh HICATBHOTO Ta3a. MoJsipHas TEMIOEMKOCTh MpPH
MOCTOSIHHOM oObeme. ModsipHasi TeII0EMKOCTh MPU MOCTOSHHOM JaB-
neHuu. YpaBHeHue Maiiepa.

26. W3omporiecchl: N30XOPHBIN, N300apHBIA, H30TEPMUIECKUH, aanada-
truecknii. PaboTta mpu ammabatudyeckom mporiecce. [lomuTpornuueckne
MIPOLIECCHI.

27. Kpyrossie mporecchl (1ukibl). OOpaTuMbie ¥ HEOOpaTUMBIE TPO-
neccol. DHTpornus. HepaBenctso Knaysmyca. M3o03HTponuiiHbIA MpoO-
necc. @opmyna bonbumana uist sHTponuu. [IpuHIIMIT BO3pacTaHus HH-
TPOTIMH.

28. Bropoe Hayano TepMOAMHAMUKH. TpeThe Hauano TePMOIUHAMUKH.
TennoBsle 1BUraTenu U xoJoAuibHble MalMHbl. Teopema Kapno. [{uki
Kapno u ero KII/I.

29. Dnextpoctaruka. CBOMCTBa JIEKTPUUECKOTO 3apsijia, 3aKOH coXpa-
HeHus. 3akoH KynmoHa (ckanspHasi, BEKTOpHas 3amuch). 3akoH KynoHna B
cpere.

30. DnexTpocTaTHYecKOe IMOJIe M €ro HampsHKEHHOCTh. [IpuHImn cy-
nepno3uuuy. JIMHUK HANpPsSHYKEHHOCTH AJIEKTpOCcTaTUyecKoro nojs. On-
HOPOJIHOE Y HEOTHOPOJHOE 3JEKTPOCTATUUECKOE MOJIE.

31. Ilorox Bektopa HampsbkeHHOCTH. Teopema ['aycca. Ilpumenenue
Teopemsl ["aycca: anekTpocTaTuuecKkoe 1noje OECKOHEYHOW paBHOMEPHO
3apshkeHHOU MockocTu. [lose MByX OECKOHEUHBIX MapalljieNIbHbIX C
OJIMHAKOBBIMH 0 MOJAYJIIO, HO MPOTUBOMOJIOKHBIX IO 3HAKY PaBHOMEP-
HO 3apsKEHHBIX MJIOCKOCTEH.

32. Pabora snektpocratudeckoro nois. Lupkynsius BekTopa Hamps-
YKEHHOCTH 3JIEKTPOCTATUYECKOT0 NoJisl. Teopema 0 UPKYISALUH.

33. TloreHumanbHas sHeprus 3apsaaoB. [loTeHnnan, pasHOCTh MOTEHITU-
aJIOB DJIEKTPOCTATUYECKOTO MOJIS 3apsja U CUCTEMBI 3apsI0B. DKBUIIO-

TCHIHUAJIBHBIC MOBECPXHOCTHU UX B3aUMOCBA3L C JIMHUAMHWU HANPSAKCHHO-




CTH.
34. DnexTpuyecKudl AUMNonab. HampsokeHHOCTh JTUTIONS TEPIICHINKY-
JISIPHO U NApAJUIENIBHO €0 Ocu. /IUmnosib B HEOJTHOPOJIHOM M HEOJHOPO -
HOM TIOJI€.

35. DrekTpocTaTHYecKoe IMojie B BemiecTBe. JMAICKTPUKU B IJICKTPO-
CTaTHYECKOM TIOJIe, THITHI IUAICKTPUKOB, BX MoJispu3arus. CyMMapHBIN
JUTIOJIbHBIA MOMEHT. [loJIsIpu30BaHHOCTE AWANIEKTpUKa. JuaiekTpuye-
CKasi BOCIPUUMYHUBOCTD BEIIECTRA.

36. DnekrpoémrocTh. KoHaeHcaTopbl. EMKOCTH TIIOCKOTO KOHACHCATO-
pa. CoennHeHNe KOHIEHCATOPOB.

37. DHeprus 2JIEKTPUICCKOTO TOJISI: CHCTEMBI 3apsOB YeAHMHEHHOTO
MPOBOJIHUKA, 3aPSHKEHHOTO KOHJEHCATOpa. DHEPrusi JJIEKTpOoCTaThYe-
CKOTO TOJISI.

38. Dnekrpudeckuid TOK. [IMOTHOCTB ANEKTPUIECKOTO TOKA. Y paBHEHHE
HEeNpephIBHOCTU (Hepa3pbIBHOCTH). 3akoH Oma Ajs yyacTKa U MOJTHOMN
neru. 3akoH Oma B mHTerpansHoit u nuddepennunansaon popme. Co-
€AMHEHUE COMPOTUBIICHUN.

39. PaboTa 1 MOITHOCTH AIIEKTPUIECKOTO TokKa. 3akoH Jxoyis Jlenna B
uHTerpanbHoi u nuddepennuansuoit popme. KIII.

40. Croponnue cwibl. O000mIeHHBI 3aKk0H OMa 11 HEOJHOPOHOTO
y4acTKa Ileny U ero 4acTtHele ciydau. [IpaBuna Kupxroda (mepBoe u
BTOpO¢€). [IpaBuia cocTaBieHUsI CHCTEMBl YPAaBHCHHUIA.

41. Teopwus dJIEKTPUUECKOTO TOKa B MeTajuiax (Teopus Jpyse), BHIBOIbI
3akoHOB OMa u Jlxoyng-JIeHna cornacHo AaHHOW Teopuu. SIBieHue
CBEPXIIPOBOJUMOCTH.

42. DNeKTpOHHO-ABIPOYHBIA Tiepexoa. I[loynpoBOIHUKOBBIM THOM U
Tpan3uctop. MHTerpanbupie MUKpocxeMbl. [IprMeHeHue mosryrnpoBoj-
HUKOBBIX TPHOOPOB.

43. DNIEeKTPUYECKH TOK B JKHUIKOCTAX. DJIEKTPOJU3. DJIEKTPOJIUTHYC-
CKasi quccoldanus. DJIEKTPOXUMUYECKUI AKBUBaJICHT. 3akoHbl Dapa-
nest.

44, DnexTpuuecKUd TOK B ra3ax M Bakyyme. TepMOd3IeKTpOHHAs SMHUC-
cusi. CaMOCTOSITeNTbHBIE U HECAMOCTOSITENIbHBIC pa3psabl. Bunsl pasps-
noB. Monuszanus u pekom6unanus. [1na3ma.

45. MarnuTHOe TIoJie B BaKkyyMe, ero cBoicTBa. OmbIThl Dpcrena. 3a-
KOH Ammepa u MarHutHas uHAyKOus. [IpaBuio neBoit pyku, mpaBHIIO
mpaBoro BUHTA (TpaBoro OypaBumka). CHIOBbIE TUHUU WUHIYKIIMA Mar-
HUTHOTO TIOJIL.

46. 3akon buo-Caapa-Jlannaca. MarHUTHOTO TOJie MPSMOTO TOKa, B
[IEHTPE KPYTOBOTO TOKA, paMKa C TOKOM. MarHuTHOE TOJie COJICHOUIA 1
TOpOHUJIa.

47. BekTop MarHUTHOW HWHAYKIUH. B3anMopelicTBue mapaienbHBIX




IIPOBOJHUKOB C TOKaMH. MarHMTHOIO IOJI€ ABMXKYILErOCSI TOYEUHOTO
3apsya. CBsi3b MArHUTHOTO M 3JIEKTPUYECKOTO TMOJIEH JBUXKYILErOCs 3a-
psana. Cuna Jlopenua.

48. TIoTok BEKTOpa MAarHUTHOW MHIYKIMH M Teopema laycca. Llupky-
J1Us BEKTOpa MarHUTHOM MHAYKIMH. Teopema o LUPKYJISLUU BEKTOpa
MarHuTHOM UHAYKIMU. CpaBHEHHE NOTOKOB U LUpKyJsuuii E u B.

49. MexaHu3M HaMarHMYMBAaHWS MarHETHUKOB. MarHuWTHBIE CBOWCTBA
BemiectBa. [lapamarautaeiii o3¢ ¢ext. [lapamarneruku, peppomarnern-
KU U JMaMarHeTHKU.

50. Bzanmmuas wHaykmnus. B3awmMHas WHAYKTHBHOCTH JIBYX KaTyIIEK.
Tpanchopmarop. Kospdunuent tpanchopmanuu. SHeprusi MarHUTHO-

T'0 IoJIA.

3adanue 0na nokazamensn OUeHUBAHUA 0eCKPDUNMOPOE:
«Ymeemy, «Bnaoeem»

Buo 3zaoanua

Bapuanm 1.

3agaua. [IpsMonvrHEHHOE TBUKCHHE TOYKH OMUCHIBACTCS YpaBHCHHEM
x=-10t+4*t>. HaifTi CKOpPOCTh M YCKOPEHHE TOYKH B MOMEHT BPEMEHH
10 c.

Bapuanm 2.

3apaua. B 6amioHe BMeCcTUMOCTBIO V = 6 J1 HAXOIUTCS KUCIOPOI Mac-
coii m = 8 1. OnpenenuTh KOJMYECTBO BEIIECTBA N M YKUCI0 N MOJIEKYJ
rasa.

Bapuanm 3.

3apaya. Aspoctat Maccoit m = 500 Kr Hayay OMyCKaThCsl C YCKOPEHUEM
a= 0,25 m/c®. Haiitn Maccy Galuiacra, KOTOPBI Hazo cOPOCHTB 3a 6OPT,
9YTOOBI a3POCTAT MOJYYHII TAKOE K€ YCKOPEHHE, HO HampaBlIeHHOE Bep-
TUKaNbHO BBepX. COMpPOTUBIIEHUE BO3/AyXa HE YUUTHIBATh.

Bapuanm 4.

3agaya. /[Be OECKOHEYHO NJIMHHBIE PAaBHOMEPHO 3apsKEHHBIE HUTH C
JIMHEWHON TUIOTHOCTBIO 3apsaoB T = 6 - 10® Kn/m u T,=-3- 10°
Kn/m pacnonoxeHsl mapajuieTbHO Ha paccTosSHUM I = 24 cM JIpyr OT
npyra. Ha kakoM pacCTOSSHMM OT TMEpBOM HUTH pe3yAbTUPYIOLIas
HAMPSKEHHOCThD IEKTPOCTATHUECKOTO MOJIs paBHAHYIIO?

Bapuanm 5.

3agaua. [Ipu snekTponnse pacTBOpa CEPHON KUCIOTHI C COMTPOTHUBIICHU-
em 0,6 Om 3a 60 MuH BbIAETWIOCH 3,3 JI BOJOPOJAA MPU HOPMAJIBHBIX
ycnoBusix. OnpeaenuTs MOIIHOCTh, PACXOIyeMYI0 Ha HarpeBaHUE AJICK-
TPOJUTA.

Bapuanm 6.

TEOPETUICCKUH /
MPAKTUYECKHI




3agauya. barapes ¢ O/IC 240 B u BHyrpeHHUM compoTuBieHueM 4 Om
3aMKHyTa Ha BHelIHee conportusiieHue 46 Om. Haiitu nomanyro mou-
HOCTb, MoJie3Hyt0 MomHocTh U KI1/] 6aTapen.

Bapuanm 7.

3agaya. DIEKTPOH BJIETAET B OJHOPOJHOE MarHUTHOE I0JIE CO CKOPO-
CTBIO M/C, HalpaBJICHHON NEPHEHIUKYISPHO JIMHUSAM HHIYKIUWA Mar-
HUTHOTO ToJisi. Uuaykius marautHoro nojist 4 MmTn. Haltu TanreHu-
JIbHOE U HOPMAJIbHOE YCKOPEHUS AJIEKTPOHA.

Bapuanm 8.

3agaua. [IpsmosmHeiiHOE IBMKEHHE TOUKU OITUCHIBAETCS YPABHEHUEM X
= 5t + 1,2t° M. HaiiTit cKOPOCTb 1 YCKOPEHHE TOUKH B MOMEHT BPEMEHH
8c.

Bapuanm 9.

3agauya. Teno maccoit my= 4,0 Kr ynpyro CTAIKUBACTCS C MOKOSIIIHIMCS
TEJIOM, MPHU 3TOM €ro CKOPOCTh YMEHbIIMJIACh B N = 4 pa3a U U3MEHU-
Jlach MO HampaBJjeHuo Ha yroi o = 90°. Haiitu maccy my BTOpOro Tena.

Bapuanm 10.

3apava. JIBa 3apsan 1 = 30 uKn u 2 = — 20 aKn HaxoasTCa Ha paccTo-
sHUM 36 cM apyr ot apyra. HailTu nosioskeHre TOUYKU Ha MPsSIMOM, Mpo-
XOJsIIel uepe3 3Tu 3apsaasl. HampsykeHHOCTh 3JIEKTPUYECKOro IMOoJis, B
KOTOpPOM paBHA HYIIO.

Bapuanm 11.

3agaya. PaccTosiHMe Mexay IJIaCTUHAMU IUIOCKOTO BaKyyMHOTO KOH-
nencatopa d = 24 mwm, mmHa mwiactud | = 3,0 cm. B koHaeHcaTop ma-
paJIENIbHO €ro TUIACTUHAM BJIETAeT 3JIEKTPOH CO CKOpocThio L = 4,0 -
10° m/c. Ha kaKkoe pacCTOSIHHE CMECTUTCS DJICKTPOH B HAIPABICHHH,
MEPIEeHIUKYIIPHOM IUIACTUHAM, K MOMEHTY BbUIETa €ro U3 KOHJEHCa-
TOpa, €Clu HalpsbKeHue Mexay ractunamu U = 3,6 B.

Bapuanm 12.

3apava. [Ipu snexrponnsze pactBopa cepHOM KUCIOTHI 3a 2 4 30 MuH
BBIJICIWIIOCH 6 J1 BOJAOPOJAA MPU HOPMAIbHBIX yCJIOBHsX. Onpenenutb
COTMPOTHBIIEHUE PACTBOPA, €CIIU MOILTHOCTH ToKa 42,5 BT.

Bapuanm 13.

3apaua. Bo ckonbko pa3 KIIJl nuHuu snekTponepenadn ¢ Hanps>KeHU-
em 400 kB 6omabie KII/] nuaum snexrponepenayn ¢ HanpspkeHuem 160
kB, ecnu conporusnenue nuaun 400 Om, a nepeaaBaemasi MOITHOCTh 12
MBTt?

Bapuanm 14.

3angaya. HeOoubiioe Teso ABMKETCSI CHU3Y BBEPX IO HAKJIOHHOM IJIOC-
KOCTH, cocTaBiisitoriei yroa o = 20° ¢ ropuzonrom. Haittu xoagpurnu-
€HT TPEHHUs, €CIIU BpeMs MOJbEMa Tella 0Ka3ajloch B 1 = 2,5 pa3a MEeHb-

¢ BpCMCHU CITyCKa.




Bapuanm 15.

3apaua. Kucnopol npu HOpMaJdbHBIX YCIOBHSX 3alOJIHSIET COCY]l BMe-
ctuMocThio V=1511. OnpeaenuTs KOJIMYECTBO BEIIECTBA ra3a U €ro mac-
cy.

Bapuanm 16.

3apaua. Onpenenuts CUily, JACUCTBYIONIYIO CO CTOPOHBI IMOJS Hampsi-
xeHHocTeio E=3600 H/Ki1, Ha Toueunsii 3aps 6 HKL.

Bapuanm 17.

3agauya. DnekTpuyeckoe mosie 00pa3oBaHO OECKOHEUHO JMHHOMW 3a-
PSKSHHOW HUTHIO, IMHEHHAS TUIOTHOCTH 3apsiaa koTopoi T = 40 uKn/m.
Bapuanm 18.

3apaua. Omnpenenuts padOTy, COBEPUIAEMYIO 3THM IOJIEM IPHU Tepe-
MEIIEHUH DJIEKTPOHA U3 TOYKH, OTCTOSIIEH Ha paccTossHUU 12 cMm, B
TOYKY Ha paccTossHuu 10 cM OT HUTH.

Bapuanm 19.

3apaua. OnpeaenuTh TOJIMMUHY h clTos MeTu, BBIJCIIUBIICICS 32 BpeMs t
= 4,5 9 npu >IEKTPOJIM3€ MEAHOTO KYIOpOca, €Clid TUIOTHOCTh TOKA | =
60 A/M2.

Bapuanm 20.

3apaya. Tpu koHneHcaropa eMkocTbio C1 = 10 Mx®, Cp = 25 mx®d, C3 =
45 mx®d mocnenoBarenbrHO COeAMHEHBI B OaTapero. HanpspkeHue Mex Ty
toukamu A u B paBHo U = 35 B. Haiitu 3apsia Ha KaXJ10M KOHJIEHCATO-
pe.

Bapuanm 21.

3agaua. [IpoTOH U ANIEKTPOH, YCKOPEHHbIE OJIMHAKOBOM Pa3HOCTHIO O-
TEHIMAJIOB, BJIETAIOT B OJHOPOJHOE MarHuTHoe mnose. Bo ckoibko pas
paanyc KpPHBU3HBI TPAEGKTOPUU MPOTOHA OOJBIIE paanyca KPUBH3HBI
TPAeKTOPHUU dIEKTpOHA?

Bapuanm 22.

3agaya. ABTOMOOWIB €T MO IIOCCE CO CKOpPOCThIO L = 52 kM/4. Ko-
b duIueHT TpeHUs MEX1y KojiecaMu aBToMoouns u noporoit p = 0,30.
3a KaKkoe MUHUMAaJIbHOE BpeMs aBTOMOOWJIbL CMOXKET pa3BEepHYThCS, HE
CHIDKAst CKOpOCTU?

Bapuanm 23.

3agava. ['a3 npu temneparype T = 319 K u naBnenun p = 0.7 Mna
MMEeT MIOTHOCTh p = 16 Kr/M°. OmpeenuTh OTHOCHTEIBHYIO MOJIEKY-
nspHYyIo Maccy Mr rasa.

Bapuanm 24.

3apayva. IlonoxurensHsiil 3apsn 12 MxKn ynepxuBaer Bo3ne cebs Ha
paccrosiauu 0,5 M 3apsa B 2 mxKn. Haiftu maccy oTpumarensHoro 3a-

psna.




Bapuanm 25.

3agaya. Tox B IpOBOAHMKE cONpOTUBICHHEM 12 OM paBHOMEPHO
yobiBaeT oT 2 A nmo Hynas B tedeHue 18 c. Ompenenuts TEIUIOTY,
BBIJICJIMBIIYIOCS B 3TOM IPOBOJHUKE 32 YKa3aHHBIA IPOMEKYTOK
BpEMEHHU.

Bapuanm 26.

3agaya. /[Be 2/IEKTPOIUTUYECKUE BAHHBI COEIMHEHBI MOCIEI0BATENBHO.
B nepBoii BanHe BbIAETMIOCH 3,9 T IIMHKA, BO BTOPOH 3a TO e Bpems
3,6 v xene3a. L{unk aByxBaneHTeH. OnpeaenuTh BAJIGHTHOCTD JKeJe3a.
Bapuanm 27.

3agaya. 3apspKeHHas YacTUIA JBMOXKETCS B MAarHUTHOM II0JIE 110 OKPYXK-
HocTH co ckopocthio 10° M/c. Muaykuust marautHoro mons 0,6 Ti. Pa-
YC OKpY>KHOCTH 6 cM. Haiitu 3apsin yacTuiiel, eciii U3BECTHO, 4TO €€
sueprust 19,6 - 10™° k.

Bapuanm 28.

3agaya. [lepneHIuKynIsIpHO  BEKTOPY  MArHMUTHOW  WHAYKLIHH
nepeMenaeTcsi MpoBOJHUK JUIMHOM 1,8 MeTpa co CKOpOCThIO 8 M/cC.
OJC wHaykuum paBHa 1,6 B. HaiWtm MarHuTHYrO HHIYK-
LU0 MarHUTHOTO TOJISL.

Bapuanm 29.

3apaua. /[Ba Opycka maccamu m=1,8 Kr m mp=6 KI, COCIWHCHHBIC
ITHYpOM, JexaT Ha crojie. C KakuM yCKOpeHHEeM a OyayT ABHUraThCs
OpyCKH, €CIM K OJHOMY M3 HUX MPUII0XUTH crty F=12 H, nanpanesn-
Hyt0 TopusoHTanbHO? KakoBa Oyzner cuna Hatspkenus T mHypa, coeau-
HSOLIEro Opycku, eciu cuiny F npunoxuts k nepsomy Opycky? Tpenu-
€M IIpeHeOpeyYb.

Bapuanm 30.

3agaya. TepmoauHaMUYECKON cUCTEME MEPeIaHO KOJIUYECTBO TEILIOTHI
450 ]Ik, KaKk M3MEHUJIACh BHYTPCHHSI SHEPrUsi CUCTEMbI, €CIH TPHU
3TOM OHa coBepiuia padoty 200 [Ix.

Bapuanm 31.

3agaya. BerurcnuTe moTeHIUAN 3JIEKTPOCTATHUECKOTO OIS, CO3AaHHO-
ro TodeunsiM 3apsgom =107 Kim ma paccrosmumm 20 cM OT Hero.
(L/AITEE;=9*10°®/m)

Bapuanm 32.

3agava. Tox B IIPOBOJHUKE PAaBHOMEPHO YBEINYMBAECTCS OT HYJS 10
HEKOTOPOTO MAaKCUMaJIbHOTO 3HaueHus B TeyeHue 15 c. 3a 310 Bpems B
NPOBOJIHUKE BBIAEMMIACh Temorta, pasHas 10° Jhx. Onpenemnts
CKOPOCTb HapacTaHUs TOKAa B INPOBOJHHUKE, €CJIM CONPOTHUBIEHHUE €ro
paBHO 6 Om.

Bapuanm 33.

3agava. B anekTpoHHO-TTy4eBON TpyOKe yCKOpSIOIIEe aHOIHOE Hamps-




xeHue paBHO 32 kB, a paccrosiHue ot anona 10 3kpaHa — 30 cM. 3a ka-
KO€ BpEMs 3JEKTPOHBI MPOXOJAAT 3TO paccrosiHue? HawanpHyro cko-
POCTb IEKTPOHOB CYUTATh PAaBHOW HYJIIO.

Bapuanm 34.

3anaua. Haiitu oTHOIIEHHE 3apsi/ia YaCTHUIIBI K €€ Macce, eCliu OHa, Biie-
Tast CO CKOPOCTHIO 10° m/c B OJIHOPO/IHO€ MAarHUTHOE T0JIE HANPSDKEH-
HOCTBIO 400 KA/M, ABMXKETCS TIO Jyre OKPYKHOCTH PaguycoM 8,6 CM.
HanpaBiienne CKOpPOCTH JBM)KEHUS 4YacTULl TEPHEHAUKYISIPHO K
HaIPaBJIEHUIO HHAYKLIUHA MAarHUTHOTO MOJIS.

Bapuanm 35.

3agaya.  MarHuTHBI ~ TOTOK  4epe3  KOHTYp  IPOBOJHHUKA
conporuBienuem 0,06 Om 3a 1 cexynny m3menwics Ha 0,012 BO.
Haiimure cuiny TOKa B IIPOBOJHUKE €CIM HW3MEHEHUE IIOTOKA
MIPOUCXOIMIIO PABHOMEPHO.

Bapuanm 36.

3anaua. HakioHHast miockocTs, obpasyromas yroi o = 25° ¢ miocko-
CTBIO TOpPH30HTa, uMeeT AIuHy |1=4 m. Teno, ABUrasch paBHOYCKOPEHO,
COCKOJIB3HYJIO € 3TOM IIOCKOCTH 3a BpeMs t=6 c. Onpeaenuts ko3hdu-
LUEHT TPEHUS |L TeNa O IMIIOCKOCTb.

Bapuanm 37.

3anaua. B Gamtone comepkutcs rasz npu Temmneparype t1=120 °C. Jlo
KaKoOM TeMIiepaTypsbl t; Hy)KHO HarpeTh ras, 4ToObl €ro JAaBJIEHUE yBEIH-
YUJIOCh B JIBa pa3a’?

Bapuanm 38.

3agaya. DJIEKTPOH, MPOiAsS B INIOCKOM KOHJIEHCATOpPE MyTh OT OJHOM
IJIACTUHBI JI0 IPYroM, MPUOOPEN CKOPOCTh 10° m/c. PaccrosiHue MEXY
wiactuiamu d = 4 mm. HaiiTi pasHOCTh MOTEHIMAIOB MEXKIY IUia-
CTUHAMH U MMOBEPXHOCTHYIO INIOTHOCTH 3apsijia Ha MIaCTUHAX.
Bapuanm 39.

3agauya. B cniupanu >neKTpUYecKOd TUIMTKH T€YET TOK CHIION 6 A mpu
nHanpspkenud 800 B. Ckonbko sHepruu noTpedser mrtka 3a 15¢?
Bapuanm 40.

3agaya. MakcuMmainbHas aHOJIHasl Cuja TOKa B auoje paBHa 150 MA.
CKOJBKO 3JIEKTPOHOB BBUIETAET U3 KaTOa KAXKAYIO CEKYHy?

Bapuanm 41.

3agaya. DIIEKTpUYECKOE 10JI€ C Pa3HOCTHIO MOTEHIMANIOB 2 KB yckops-
€T IEKTPOH, KOTOPBIM 3aTEM BJIETAET B OJHOPOJHOE MAarHUTHOE IOJIE
(B = 1,2 MTn) nepneHAuKyIsIpHO JMHUSAM MHAYKUuU. Hailitn nepuon
oOpalieHus eKTPoHa.

Bapuanm 42.

3agava. Onpenenuts 3/]C MHAYKIMM Ha KOHIAX KPBUILEB CaMoOJIETa,




UMEIOLUX JUIMHY 12 M, €Clii CKOPOCTh CaMoJ€Ta IPU FOPU30HTAIILHOM
nonére 150 kM/4, a BepTHKaJIbHAs COCTABJISAIOIIAS BEKTOpAa MHIAYKIIMU
MarHuTHoro nojis 3emi 0,5¢ 10 To.

Bapuanm 43.

3agaya. Ha BepxHeM Kparo HaKJIOHHOM IUIOCKOCTH YKpeIuleH OJIOK, 4e-
pe3 KOTOpHBIi MepeKuHyTa HUTh. K 0JJTHOMY KOHITy HUTH TPUBS3aH I'Py3
Maccoil my=3 Kr, JeXaluil Ha HAKJIOHHOW miockoctu. Ha npyrom xoH-
1Ie BUCUT Ipy3 Maccoi mpy=1 kr. HakiioHHas miockocth oOpa3yer ¢ ro-
pu3oHTOM yroia o = 45° ko3pUIUEHT TpeHHs MeXay TPy30M U
HaKJIOHHOM TuIockocThio U = 0,1. Cuurtas HUTH U OJIOK HEBECOMBIMH,
HAlTH yCKOpEHHE a, C KOTOPHIM JBWKYTCS TPY3bl, M CHITy HATSHKCHUS
Hutu T.

Bapuanm 44.

3agava. OnpenenuTh KOJMYECTBO BELIECTBA N U KOHIIEHTPAIMIO N MO-
JIEKYJ Ta3a, CoJIep)Kalerocs: B Kojoe BMecTUMOCThi0 V = 320 em’® pH
temneparype T = 295 K u naBnennn P = 65 kIla.

Bapuanm 45.

3agaua. Kakas coBepuiaercs paboTa Npu MepeMElIeHUHd TOYEYHOTO
3apsna 2 - 10® Ki1 u3 GecKOHEUHOCTH B TOYKY, HAXOJSIIYIOCS Ha pac-
CTOSIHUM 2 CM OT MOBEPXHOCTH IIapa paauycoM 1 cM ¢ MOBEPXHOCTHOM
IJIOTHOCTHIO 3apsifia Gy = 10° Kn/em?.

Bapuanm 46.

3apaua. Toxk B TIpoBOAHUKE compoTuBieHHeM 35 OM paBHOMEpPHO
BO3pacTaeT OT HYJS 10 HEKOTOporo MakcuMmyma B Teuenue 10 c. 3a ato
BpeMsi B TPOBOJAHMKE BBIIENWIACH TemuoTa, pasHas 10 JDk.
Onpenenuth cpeqHee 3HAUYE€HUE CHIIBI TOKAa B MPOBOJHUKE 3a ATOT
MIPOMEXYTOK BPEMEHH.

Bapuanm 47.

3agaua. B n1uoze areKTpoH MOAJIETaeT K aHOy CO CKOPOCThIO, MOAYIb
KOTOpOM paBeH 12 - 10° m/c. Onpenenure aHOIHOE HAIPSKEHUE.
Bapuanm 48.

3agaua. [Inockuii BUTOK MPOBOJIA PACTIONOKEH MEPIEHAUKYISIPHO O/I-
HOPOJIHOMY MarHuTHomy noJito. Korga BUTOK MOBEpHYNIH Ha 180°, mo
Hemy npoiuen 3apsa 7,8 mxKn. Ha kakoit yron (B rpagycax) Hajo mo-
BEPHYTb BUTOK, YTOOBI 110 HEMY Iporien 3apsaj 3,6 MxKn?

Bapuanm 49.

3agaya. HailTu KMHETHYECKYI0 SHEPryi0 MPOTOHA, ABIKYIIErocs MO
nyre oKpyxHocTd paguycoMm 0,25 M B MarHUTHOM MOJI€ C WHIYKIHUEH
1,5 T

Bapuanm 50.

3angava. Ha ropusoHTanbHOM gocke JeKuT rpy3. KoapduuueHt tpenus




MEXy Tockoi u rpy3oM W = 0,15. Kakoe yckopeHre B TOpU30HTAILHOM
HaNpaBJICHUU CIEeNyeT COOOIIUTH JTOCKe, 4TOOBI Ipy3 MO ¢ HEE COo-

CKOJIb3HYTh?

Tunosuwie sonpocel k sxzameny (2 CEMECTP):

**

3aoanue 0na nokazamensn OYeHUBAHUA OECKPUNMOPOE:
«3naemy

Buo 3aoanua

1. MarnuTHO€ 10JI€ B BaKyyMe u ero cBoictBa. OnbiThl OpcTena. Pam-
Ka C TOKOM. MaroHuTHbI MOMEHT PaMKH C TOKOM.

2. HampaBiieHue MarHUTHOTO TOJIA. BEKTOp MarHMTHOW WHIYKIIHH.
JIMHUM WHIYKIIMY MarHUTHOTO TOJIS.

3. 3akoH buo-Camapa-Jlamuiaca W ero mpuMEHEHHE: MarHWTHOE II0JIe
MpsIMOTO TOKa. MarHuTHOE MoJie KPYroBOTO TOKA.

4. 3akon Awmmepa. BzaumoneiicTBue mnapasienabHbIX TOKOB. [loHsiTne
€IMHHULIBI CUJIBI TOKAa — «aMIlep» M MarHuTHas MOCTOSHHAs, €AUHMIIA
MarHUTHON MHIYKIHH.

5. MaruutHoe mnoJje ABMKYLIErocs ToueuHoro 3apsia. CBA3b MarHurt-
HOTO M DJIEKTPOCTaTUYECKOrO IOJIEH, IBUKYIIETOCS DIIEKTPUYECKOIO
3apsja.

6. Cuna Jlopenma. J[BrmkeHue 3apsKEHHBIX YaCTHI] B MATHUTHOM IIOJIE
(3- cayuas). Dddexr Xomra.

7. TloTok BeKTOpa MarHWTHOM MHIYKIIMU B 1 Teopema ["aycca ais mar-
HUTHOTO IIOJISI B BAKYYME.

8. Llupkynsanus BeKTOpa MarHUTHOW MHAYKIMU B U Teopema O LUpPKY-
JIALIMY BEKTOpa B.

9. IlpumeHeHne TeopeMbl O LUPKYIALUU BEKTOpa B 17l ONpeeneHUs:
1) MarHUTHOTO MOJIe MPSIMOrO TOKA; 2) MarHUTHOTO IOJIsi COJICHOUA;
MarHUTHOT'O IOJISI TOPOUJIA.

10. KoHTyp ¢ TOKOM B HNOCTOSIHHOM MarHMTHOM mouie: 1) cuibl, nei-
CTBYIOILIME Ha 3aMKHYTBHII KOHTYp; 2) MOMEHT CHWJ, ACHCTBYIOIINI Ha
KOHTYp, OPUEHTUPOBAHHbBIN MEPHEHIUKYIIPHO MAarHUTHOMY MOJIIO; 3)
MOMEHT CHJI, IEHCTBYIOIUN HAa KOHTYP, IPU €ro IPOU3BOJIbHON OpPHEH-
Taluu;

11. Pabota npu nepemerieHun KoHTypa ¢ TokoM: 1) Hanpasnenue mno-
JI51 NEPIIEHIUKYIISIPHO JBIKEHHIO INIOCKOTO KOHTYPA.

12. Pabora npu nepeMmerieHnu KOHTypa ¢ TokoM: 2) Hanpasienue nosns
B npou3BoiIbHO OTHOCUTENIBHO MIIOCKOTO KOHTYPA.

13. MarnuTHOE TmOJ€ B BelecTBe (MEXaHW3M HaMarHUYMBaHMS,

HaIps’KCHHOCTb MArHUTHOTO IIO0JIA, YCJIOBUC Ha I'paHUIC pasjciia IBYX

TEOPETHUYECKUI




MarHeTHUKOB, JMAMarHeTHK, MapaMarHeTUKu, peppoOMarHeTHKH).

14. Omneitel @apanes. 3akon Papanes, npaBuio Jlenna. Dnexkrpomar-
HUTHASA UHAYKIHA. 3aKOH 3JEKTPOMArHUTHOW MHTYKIIUH.

15. Ilpupona 31€KTpOMarHUTHONM MHIAYKUMM: 1) NPU U3MEHEHHUH IJIO-
maad KOHTYpa; 2) B NMEPEMEHHOM MAarHUTHOM II0JI€ (BUXPEBOE JIEK-
TPUUECKOE TOJIE).

16. TIpupoma 3MeKTpPOMAarHUTHONW MHAYKIUU: 3) oOmui ciydaid (u3me-
HSIETCS TUIOMIAIh KOHTYPA B IEPEMEHHOM MAarHUTHOM TIOJIE).

17. HAyKTUBHOCTB, SBJICHHE CAMOWHIYKIIMH, B3aUMHAsT WHITYKIIHSL.

18. Dueprus snexkrpomMarHuTHOTO TOJs. IloHsATHS, BBeneHHbIE Makc-
BEJJIOM: BUXPEBOE AMEKTPHUECKOE TI0JI€ U TOK CMEIIEHHS.

19. VpaBHenuss MakcBemna: uWHTerpaidbHas W auddepeHnnanbHas
(dbopMbl, MaTepHalbHbIE YpaBHEHUS, CBOMCTBA ypaBHEeHUI MakcBena.
20. Kousebanus: cB0OOHBIE, 3aTYXAIONINE, BRIHYXJICHHBIC KOJICOaHUS B
AIIEKTPUYECKOM KOJIeOaTeTbHOM KOHTYpE.

21. TloHsTHe BOJH WX OCHOBHBIC XapaKTEPUCTHKH. PacmpoctpaHeHue
BO3MYILEHUH. YpaBHEHHE T'apMOHMYECKON BOJIHBI (OJTHOMEpHBINA CIy-
qaif)

22. BosiHOBOC ypaBHeHHUe. [ pymnmoBas u Ga3zoBasi CKOPOCTH

23. VYpaBHeHus MakcBenjia U Kak CJIEICTBUE U3 HUX - AJIEKTPOMarHuT-
Hbl€ BOJIHBI. DHEprus >JEKTPOMArHUTHBIX BOJIH U €€ MOTOK. Bekrop
ITonHTHHTrA.

24. 3aKoHBI TEOMETPUUYECKON ONTHUKHU U SIBJICHUS T€OMETPUUYECKOU OTI-
TUKH, NpUHIUN DepMa U J0Ka3aTeIbCTBO 3aKOHA MPETIOMIIEHUSI Ha €ro
OCHOBE.

25. BomnoBas ontuka: uatepdeperus u qudpakiuus. KorepeHTHOCTb.
OnTHueckas JUIMHA MYTH, pa3HOCTh (a3, yCIOBHE MaKCUMyMa M MUHU-
MyMa B 00IIIeM cllydae.

26. Wurepdepeniuu oT 2-X MIENCH, MOJ0KEHHS MaX ¥ MIN, mIupruHa
uHTepdepeHIIMOHHON nosiockl, Kiaccuueckue nmpuemMbl Co3IaHusl Kore-
PEHTHBIX ITyYKOB CBETA.

27. NHTtepdepeHIus cBeTa Mpyu OTPAKEHUN OT TOHKHUX TUICHOK (JIMHUU
PaBHOTO HAKIIOHA).

28. Tlonocel paBHo# Tommubbl. Konbiia HeroToHa. J[ByxiiyueBble HH-
TepdepoMeTpsl.

29. JTudpakuus ceeta. [Ipunuun [toiirenca-®dpenensd. 3ousl Openens
(IPUHIMIT TOCTPOEHUS, COOTHOLIEHNE aMITIUTY/I, IO/ IU 30H).

30. dudpakuus Dpaynrodepa (B mapaiesbHBIX JIyyaxX) OT LIEIH.
VY CcnoBus 3KCTPEMYMOB.

31. JIudpakuuonHas pemierka (ycaoBHe MaKCHMyMOB, MUHIMYMOB).
32. Jludpakius Ha MPOCTPaHCTBEHHOM perierke. J[udpakius Ha mpo-

CTpElHCTBCHHOfI PCHICTKE.




33. Mornomenue cBera (3akoH byrepa, BUABI CIEKTPOB MOTJIOIICHUS).
Paccesnue csera.

34. Jucniepcusi. Kiaccuueckast Teopusi JUCTICPCHH.

35. Honsapuzanusa cBera. 3akoH Maoca. [lonspu3zanus cBera npu oT-
pakeHUH U TperoMiieHnH. 3akoH bprocrepa.

36. TeruioBoe W3Iy4YeHHE M €r0 3aKOHBI (yHUBEpcaibHas (YHKIHS
Kupxroda, 3akon cmemenus Buna, 3akon Credana-bonasumana, ®op-
myna Penes -/[xunca).

37. OcHOBHBIE TIOJOXEHHUS KBaHTOBOW Teopuu Ilmanka, dopmyna
[Tnanka. ®oTorddext (onucanue, hopmynna DUHIITEITHA).

38. 3aKOHOMEpPHOCTH B CIIEKTPE aTOMa BOJOPOJA, €ro CepuH JIMHUML.
O6o00mennas Gopmyna banemepa ATtomHas Moaens ToMcoHa.

39. OmmiT Pezepdopra. PaccessHre o-9acThIl HA TIOJIOKUTEIBHO 3apsi-
xkeHHoM 1eHTpe. @opmyna Pesepdopna. IIpoTtuBopeuns ¢ kiaccuue-
CKOM 3JIEKTPOIMHAMHUKOM.

40. Tloctynatel bopa ero mMoxenp aroma Bogopona. Ombita @paHka U
I'epnia. Cnextp aroma Bogopoaa mno bopy.

41. T'unote3a ne bpoiinsg u ee moareBepkaeHue B dkcnepumentax. Co-
OTHOIIIEHUE HEONPEIETICHHOCTEM.

42. BosnoBas pyHkums u ee cBoiicta. O6mee ypaBHenue lIpenunre-
pa (OCHOBHOE ypaBHEHHE HEPEISTHUBUCTCKOM KBAHTOBOW MEXAHMKH).
Ananu3 ypasuenus llpenunrepa.

43. CrammonapHoe ypaBHenune ypaBHeHus llpemunrepa.

44, BoysiHOBOE ypaBHEHHWE KaK aHAJIOT  CTAI[MOHAPHOTO YypaBHEHHE
Hlpenunrepa B MEXaHMYECKOM IpeJCTaBiIeHUU [IBukKeHHE CBOOOTIHOM
YaCTHULIBI.

45. CocTosiHME YacTHIIbI B OJHOMEPHON MPSMOYTOJIbHOW MOTEHIIUATb-
HOM siMe «0eCKOHEYHO BBICOKMMH CTEHKaMI.

46. KBaHTOBO-MeXaHMYECKass MOJENb  BOJOPOJONOAOOHOIO aroma
(ob6mme monoxxenus). KBantoBole uncia. Omeir HtepHa u ['epnaxa.
Cnus snekrpona. [Ipunuun Ilaymnu.

47. Cnekrpsl menounsix MetamioB (Li, Na, K u T.1.). PentreHoBckoe
U3ITy4eHUeE.

48. CocrtaB u pazMep aToMHOTrO siipa. Macca u sHeprus CBS3HU siipa.

49. VYnenwHas sHeprus cBsizu. CBoWCTBa sSAEpHBIX cHil. Mojenu aTtoM-
HOTO si/pa.

50. 3akoH paaMoakTUBHOTO pacmajga. OCHOBHbBIE TUIBI PaJAHOAKTUBHO-

ctu (anb(a-, 6eta-u ramma-pacnassl). [IpaBuiia cMemieHus.

**

3adanue 014 noKazamens OUeHUBAHUA 0eCKPDUNMOPO8:

Buo 3a0anusn




«Ymeemy, «Bnaoeem

Bapuanm 1.

3agaya. UeMy paBHa MHIYKTHMBHOCTH IIPOBOJIOYHOW PaMKH, €CIU IPU
cuiie Toka 3A B paMKe BO3HUKAeT MarHUTHBIN OTOK 6 B6?

Bapuanm 2.

3agaya. 3a 0JHO M TO K€ BPEMsI OJIUH MPYXUHHBIA MasTHUK JenaeT 10
KoJie0aHMi, a BTOPOH Ha MpPYKUHE C TOW ke >KecTKocThio 20 Koneba-
Huil. OnpenenuTe Macchl Tpy30B MasiTHUKOB, €CJIM CyMMa MX Macc paB-
Ha 3 KT.

Bapuanm 3.

3amaua. Touka coBepiaer konebanus mo 3akoHy X=A-Sin(o-t). B He-
KOTOPBI MOMEHT BPEMEHHM CMELIEHHE TOYKM OKazanoch 5 cMm. Korma
(da3za xonebaHHil yBEIMUYUIIOCH BJIBOE, CMelleHue craino 8 cm. Haiitu
aMILTUTY Ty KOJICOaHUMH.

Bapuanm 4.

3agava. OXOTHUK BBICTPEIHII, HaXOsICh Ha paccTossHuu 170 M oT Jrec-
HOro MaccuBa. Yepe3 CKOJIBKO BpeMEHHM IOCJ€ BBICTpesla OXOTHHK
YCIBIIIUT 3X0?

Bapuanm 5.

3amaya. Ha kakoM pacCTOSIHUU S OT aHTEHHBI palnojioKaTtopa A Haxo-
IUTCSE OOBEKT, €CIM OTPaKEHHBIM OT HEro paJHoCUTHANl BO3BPATHIICS
o0paTHO Yepe3 nmpomexyTok Bpemern =200 MKc?

Bapuanm 6.

3agaya. OHa CTOPOHA TOJICTOM CTEKJISIHHOM INTACTUHBI UMEET CTYIIECH-
4aTylo MOBEPXHOCTh, KaK MTOKa3aHO Ha pucyHke. Ha mmactuny, neprneH-
TUKYJISPHO €€ MOBEPXHOCTH, MaJaeT CBETOBOI My4OK, KOTOPBIA mocie
OTpa)X€HHsI OT TUIACTUHBI cOOMpaeTcs TMH30U. JlTnHa majarolei cBeTo-
BoM BosHBI paBHa 700 HM. IIpu kakoM HanMMeHbIIEM 3HAYEHHH BBICOTHI
cTyneHbkH 0 MHTCHCUBHOCTD CBeTa B (POKYCe JIMH3bI?

Bapuanm 7.

3agaya. KakoB »HepreTMuecKuil BBIXOJ CIIEAYIOUIEH siiepHOI peak-
wan: 4 Het+* ;He= 7 Li+! H?

Bapuanm 8.

3agava. JIMHMM MarHUTHOW MHAYKIUU OJHOPOJHOTO MAarHUTHOTO IOJIS
oOpasytoT yroxa 30° ¢ BepTUKaidblo. MOAylIb MarHUTHOW MHAYKIMHU pa-
BeH 0,2 Tn. Kakoli MarHWTHBIA NOTOK IPOHU3BIBAET T'OPU3OHTAIBHOE
IIPOBOJIOYHOE KOJIBLIO paguycom 10 cm?

Bapuanm 9.

3agaya. MareMaTu4eckuii MasTHUK AIUHOW 99,5 cM 3a OJHY MUHYTY
cosepman 30 moyaHbIX Kosiebanuit. OnpenenuTs nepuol KojaeOaHus Ma-

SATHUKAa U YCKOPCHHUC CBO6OI[HOFO naacHusg B TOM MCECTC, I'’I€ OH Haxo-

TEOPETUICCKHIT /
MPAKTUYECKHUI




JATCSI.
Bapuanm 10.

3apayva. ['py3 B Mope koseOnercst Ha BoJIHaX ¢ epuojioM 2 ¢. CKopocTh
MOpcKuX BosiH 1 M/c. YeMy paBHa JAJTMHA BOJIHBI?

Bapuanm 11.

3agava. [imna tyOyca mukpockoma 160 cMm, ¢GoxycHOe paccTosHue
oObekTHBa 5 MM. POKycHOE paccTosHue okymsapa 33,75 mm. Paccros-
HUe Hauiyyiiero 3peHus HaOmoxaarens 270 mMm. Haiitu HeoOxoaumoe
paccTosiHMe TpeaMeTa OT OOBbEKTHBAa MHKPOCKOIA M IOJydaeMoe MpH
HaOJIOICHUH JIMHEHHOE YBEITUUCHUE.

Bapuanm 12.

3agava. OnpenenuTth AJIMHY AJIEKTPOMArHUTHBIX BOJH B BO3JyXe, W3-
JTy4aeMbIX KOJIeOaTelbHBIM KOHTYPOM C €MKOCThIO 3 HD W MHIYKTHB-
HOCTBIO 0,012 I'H. AKTUBHOE CONTPOTUBJIEHHE KOHTYpa IPUHSTH PaBHBIM
HYJTIO.

Bapuanm 13.

3agauya. Jlyu Oenoro cBera MPOXOJIUT dYepe3 Y3KYI0 HEMpPO3padyHyIo
mens. Ha skpane oToOpaskaeTcs uepejoBaHUE paay’KHBIX H TEMHBIX T10-
noc. Kakoe ¢usnueckoe siBieHne Ipu 3TOM Habo1aeTcs ?

1. lonumwuTte siACpHBIE PEAKIINU: 948e + 11H — 1058 + ? ;147N + ?
4C+lp.

Bapuanm 14.

3apava. AMmuMtyga kojeOaHuwii rpy3a maccoil 0,5 Kr Ha MpyKuUHE
xectkocThio 50 H/cm paBHa 6 cM. HalimuTe HanOoJIBIIYIO CKOPOCTH
JBYDKEHUS U SHEPIUIO0 MAsITHUKA.

Bapuanm 15.

3ajgaya. B xakoMm quana3oHe JUIMH BOJH MOXeET paboTaTh NPUEMHUK,
eciiu EMKOCTh KOHJIEHCATOpa B €ro KosebaTeabHOM KOHTYpe ILIaBHO
m3Mensierca ot C1=50 n® no Co= 500 n®, a UHAYKTUBHOCTh KATYIIKH
nocrosiHHa u paBHa L = 20 Mx['H?

Bapuanm 16.

3apayva. Jlunsa ¢ GoKycHBIM paccTossHUEM 16 cM nacT peskoe u3obpa-
KEHHME NpeAMeTa Ha 3KpaHe IpPU JABYX €€ IOJIOKEHHUSX, PAacCCTOSHUE
Mexly kotopeiMu 60 cM. Haiftu paccrosiHue oT mpenmera 10 3KpaHa.
Bo ckonbko pa3 nmomnepeuHsie pa3Mepbl H300paKeHHsI IPU OJHOM TOJIO0-
’KEHUH JINH3BI OOJIbIIE, YeM MPH Jpyrom?

Bapuanm 17.

3agauya. QokycHOE pacCTOSHUE TOHKOM coOuparomiell JuH3bI paBHO F.
[Ipenmer ManbIX pa3MepoB pacloyioKeH Ha €€ TJIaBHOM ONTHYECKOH OCH
Ha paccrostnuu 4F ot Hee. M300paxkeHne npenameTa HaXoIUTCS OT JIMH-
3bI Ha PACCTOSIHUU

Bapuanm 18.




3agaya. HaiiTu KMHETHMYECKYIO SHEPTUIO IEKTPOHA Ha 1 - OpOUTe aro-
Ma BojiopoAa, s n=1,2,3 1 6ECKOHEYHOCTb.

Bapuanm 19.

3agaya. KakoBa MHIYKTHBHOCTh KaTYIIKH, €CIH TPH CHJIE TO-
Ka 3A sHeprus MarHUTHOT'O NOJIs KaTylky paBHa 1,8 Jx?

Bapuanm 20.

3agauya. Macca masiTHHKa 4 KT, %KecTKOCTh npykuHbl 100 H/M. 3a kakoe
BpeMsi MasiTHUK coBepiiuT 20 koneOaHuit?

Bapuanm 21.

3agaya. Yemy paBHa JUIMHA BOJIHBI Ha BOJE, €CIM CKOPOCTb paclpo-
CTpaHEHHSs BOJH paBHa 2,4 M/c, a TeJo, MJIaBarolee Ha BOJIe, COBEPIIAET
30 xonebanwuii 3a 25 c?

Bapuanm 22.

3agaua. KonebarenbHbIH KOHTYpP COJEPKUT KOHIEHCATOP E€MKOCTBIO
800 n® m KaTymKy MHAYKTUBHOCTH WHAYKTHBHOCTBIO 2 MKI'H. KakoB
MepHuo] COOCTBEHHBIX KOJeOaHU KOHTypa?

Bapuanm 23.

3apauva. Ha mudpakumnonnyto pemerky ¢ nmepuogom 0,005 MM mamaet
Oenbrit cBeT. Ha skpane, HaXxoAAImeMcsi Ha pacCTOSSHUHA 2 M OT PEIIETKH
oOpasytorcst kapTuHa audpakiuu cBera. OmpenenuTe paccTOsHUE Ha
JKpaHe MEXJy MEPBBIM U BTOPHIM MAaKCUMyMOM JKEJITOro cBeta A=570
HM.

Bapuanm 24.

3agaya. Y3Kkuil Ty4OK MOHOXPOMATHYECKOTO PEHTT€HOBCKOTO M3JIyde-
HUS pacceuBaeTcsi BeulecTBOM. I[Ipu STOM [UiMHA BOJHBI M3IY4EHUS,
paccestHHOro moa yriamu 60° u 120° orimuarores JIpyr oT Apyra B 2
paza. Cunras, 4TO paccestHhue MPOUCXOIUT Ha DIEKTPOHE, HAUTU ATUHY
BOJIHBI MQ/IAIOLIETO U3ITYUCHHUS.

Bapuanm 25.

3agaya. IIpu B3auMOJEHCTBUM aTOMOB JIeHTepusi C SAPOM celle-

e

Ha 3

UCIyCKaeTcs HeWTpoH. Hamuimmre ypaBHEHHE sSACPHOU peak-
WU,
Bapuanm 26.

3agaya. B karymke, MHAYKTUBHOCTh KOoTOpo# 0,3I'H, cuia Toka 2A.
Haiigute sHEpruto MarHUTHOTO TOJIS, 3aIIACEHHYIO B KaTYIIIKE.
Bapuanm 27.

3agaya. /[MuHy HUTH MasTHUKA yBETUYHUIU B 4 pa3a, a aMILUTUTYAY KO-
nebanuil yMeHbIIIIIN B 2 pa3za. Kak u3BMEHUTCS mepuo]l KonebaHuii Ma-
sITHUKA?

Bapuanm 28.

3agaua. Cxopocts 3ByKa B Boje 1450 m/c. Ha kakoM paccTossHUM HaXo-




JATCsl ONMVKANIIINE TOYKH, COBEPIIAIOIINE KOJICOaHUs B TIPOTUBOTIOIOK-
HBIX (pa3ax, ecim yacTtoTa Kosebanuii paBHa 725 I'n?

Bapuanm 29.

3angava. KoneGaTenpHbIH KOHTYpP COCTOUT M3 KOHAEGHCATOPAa EMKOCTBIO
C ¥ KaTylmKu WHIYKTHBHOCTH WHAYKTUBHOCTBIO L. Kak m3aMeHuTcs me-
pUOJT CBOOOTHBIX 3JICKTPOMArHUTHBIX KOJICOAHHI B ’TOM KOHTYpE, €CIIN
IEKTPOEMKOCTh KOHJICHCATOpPA M MHIYKTHBHOCTh KATYIIKU YBEIUYHUTh
B 3 paza.

Bapuanm 30.

3agaua. JIyu cBeTa mpoXoaUT MOCIIENOBATEIBHO YEpe3 TPU CPEbI C MO-
KazaTensiMu MpesnoMieHus Ny, N, N3. Ha prucyHke mokaszaH X0/ CBETOBO-
ro ay4a. Kak cooTHOCATCS OKa3aTesn IPeIOMIIEHHS Cpe.

Bapuanm 31.

3agava. @otoH c sHeprueit 253B BbIOMIT 25IEKTPOH 13 HEBO30YXAEHHO-
ro atroma Bogopoja. Kakyro ckopoctb OyJIeT UMETh JIEKTPOH BJAAIH OT
aToma?

Bapuanm 32.

3apauya. Yemy paBHa D/[C caMOMHIYKIIMU B KaTylIKe ¢ MHIYKTHBHO-
CTht0 2 I'HmOpM  paBHOMEPHOM  YMEHBUIEHWHM  CWJIBl  TOKa
oT 3A 1o 1A 3a 2 cexyHap1?

Bapuanm 33.

3apaua. Maremarnuecknii MasTHUK coBepimi 100 xonebanwmii 3a 314
c. Uemy paBHa ajinHa MasTHUKa?

Bapuanm 34.

3anaua. Jlyimaa BosHBI B Bo3ayxe 17 cM (mpu ckopoctu 340 m/c). Haiitu
CKOPOCTh PaclpOoCTpaHEHHs 3ByKa B Telie, B KOTOPOM IpHU TOH *kKe Ya-
CTOTE KoJIeOaHUM JyTMHA BOJIHBI paBHa 1,02 M.

Bapuanm 35.

3agaya. AMIUIUTY/Ja CHJIBI TOKa IPU CBOOOIHBIX KOJIeOaHUIX B KoJieOa-
TenbHOM KOHType 100 MA. KakoBa aMIiuTy1a Hanps>KeHHUsI Ha KOHJEH-
catope KoJiebaTeabHOro KOHTYpa, €Clid eMKOCTh 3TOro KoHAeHcaropa 1
MK®D, a UHIYKTUBHOCTHh KAaTymKH | ['H? AKTUBHBIM CONpPOTUBICHHEM
peHeopeyb.

Bapuanm 36.

3agauya. Jlyu Oenoro cBera MPOXOJIUT dYepe3 Y3KYI HEMpPO3payHyIO
menb. Ha skpane otoOpakaercs: yepeoBaHNue paay>KHbIX U TEMHBIX MO-
noc. Kakoe ¢usnueckoe siBIeHUE IPU STOM HaOI01aeTcs?

Bapuanm 37.

3agaua. [Ipu mepexoae aToma BOAOPOJa U3 TPETHETO CTAIMOHAPHOTO
COCTOSTHUSL BO BTOpO€ U3My4aercs (OTOH, COOTBETCTBYIOUIUH JIMHE
BOJHBI 652 HM. Kakyro 3Hepruo Tepser aToM BOJOPO/a MPH U3ITYISHUN

sTOrO (hoTOHA?




Bapuanm 38.

3agaya. MarHUTHBIN NOTOK Yepe3 KBaJAPAaTHYIO IPOBOJIOYHYIO PaMKY
CO CTOPOHOH 5 CM, IUIOCKOCTb KOTOPOW NMEPHEHIUKYJIAPHA JIUHUSAM HH-
OYKIHMH OJHOPOJHOTO MarHUTHOro noJis, paseH 0,1 MB0. Kakos momyib
MarHUTHOM UHAYKIUU TOJIs?

Bapuanm 39.

3agaya. MaremaTnyeckuii MasTHUK JUIMHON |M ycraHoBieH B iudre,
KOTOPBIiT IBIKETCS BHU3 PasTOHSSICh ¢ ycKopeHneM 3 m/c’. Uemy paBeH
nepuoJ kojaedbanuit 3roro MastHuka? MastHuk cosepmin 3a 40 ¢ 240
kosneOanuil. Haiftu mepuoj u yactoTy KoseOaHui.

Bapuanm 40.

3agaua. PaccrostHue Mexay rpeOHsMH BOJIH B Mope A=5 M. Ilpu
BCTPEUHOM JBMKEHHM KaTepa BOJIHA 3a t=1 ¢ yJapsieT o KopIyc KaTe-
pa N1=4 pasa, a npu nonyrHom Np=2 paza. Haiitu ckopocTh kaTepa u
BOJIHBI.

Bapuanm 41.

3apaua. 3apsaa Ha 0OKJIaaAKaX KOHJEHCATOpa KOJIeOATEIbHOTO KOHTYypa
M3MeHseTcst 10 3akoHy q=3-10""-c0s800-7't. MHIYKTHBHOCTH KOHTYpa
2T'n. IlpeneOperasi akTUBHBIM COMPOTHUBIIEHUEM, HAMIUTE AIIEKTPOEM-
KOCTb KOHJECHCATOpa U MaKCUMalIbHOE 3HAYEHHUE DHEPTUU DIIEKTpHYE-
CKOTO ITOJIA KOHJIEHCATOPA U MATHUTHOTO IOl KaTyIIKA WHIYKTHBHO-
CTH.

Bapuanm 42.

3apaua. Ha nudpaknuonHyo pemerky HOpMalbHO TMajaeT CBET pas-
psAAHON TpyOKM HaNOJHEHHOH aToMmapHbIM BojopoioM. IlocrosiHHas
pemierkn 5 MkM. KakoMy mepexony 3JIEKTpOHA COOTBETCTBYET CIICK-
TpajibHasl IMHUS HAaOJr0AaeMasi pU IOMOIIY 3TOH PELIETKH B CHIEKTpe 5
nopsjika noja yriom 41°.

Bapuanm 43.

3apaya. Kakoii 1omkHa ObITh CKOPOCTh U3MEHEHMS CHIIBI TOKA, YTOOBI B
KaTymke MHAYKTUBHOCTBIO 50 MI'H Bo3nukina DJIC camounaykuuu 30
B?

Bapuanm 44.

3agavya. Kak m3MeHuTcs nepuosa KoyieOaHUM NPYKMHHOTO MasTHHKA
IIPY YMEHBILIEHNN Macchl Ipy3a B 2,25 pas?

Bapuanm 45.

3apayva. /{nuHa Mopckoil BoaHbl paBHa 2 M. Kakoe konnyecTBo kosieba-
Huii 3a 10 ¢ coBepIIUT Ha HEH NOIUIABOK, €CJIM CKOPOCTh PaclpocTpaHe-
HUS BOJIHBI paBHa 6 m/c?

Bapuanm 46.

3agayva. KakoBa 3Heprus MarHUTHOTO IOJI KaTyIIKU B MOMEHT BpeMe-

HU t=5 MKC, €clid eMKOCTb KoHeHcaropa 50 nd.




Bapuanm 47.

3agaya. QokycHOE pacCTOSHME TOHKOHM coOHMparomeil JUH3bI paBHO F.
IIpEAMET MajbIX Pa3MEPOB PACIIOJIOKEH HA €€ TJIABHOW ONITUYECKOU OCH
Ha paccrosiHun 4F ot Hee. 300pakeHue mpeamera HaXOAUTCS OT JIMH-
3Bl HA PACCTOSIHUM

Bapuanm 48.

3agaua. Dueprus dorona pasna 6,4 10790, Onpenenure Maccy
($oTOHA M YACTOTY KOJICOAHUH TSI TOTO U3ITyICHUSI.

Bapuanm 49.

3agaua. B karymke u3 200 ButkoB Bo30Oyxkmaercst mocrtostHHas DJ[C
uaaykiuu 160 B. Ha ckoapko M3MEHUIICS B T€YEHUE 5 MC MarHUTHBIN
MTOTOK Yepe3 KaXKJIbIi U3 BUTKOB?

Bapuanm 50.

3agaya. MarepuaibHas TOYKa COBEpILAET rapMOHUYECKHE KOJeOaHUs
B0k ocu Ox 1o 3akony X=0,05-cos (2n/51 + n/3). Onpenenure napa-
MeTpbI KojieObannii. Hanmummure ypaBHeHHE 3aBUCUMOCTH MPOCKITUH CKO-
POCTH M YCKOpPEHHS OT BpeMeHU. Haliure 3HaueHHe X, Jx, ax B MOMEHT

BpEMEHH 5 C.




