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TunoBble 3a1aHUA 1JI1 KOHTPOJIbHOMH PadoThI

1 CEMECTP

BapuaHnTbl KOHTPOJILHON PadOThI O pasaeiiaM GU3HKU:

MexXAaruKa, MONeKyApHas d)LBI/lKa, mepMOC)uHClMuKCZ, dJleKmpocmamukxa, NOCIMOSIHHbBI MoK,

NEeKMPUYECKULL MOK 6 PA3TUUHBIX CPeOax, MAZHUMHOE Nojle, JIeKMPOMASHUMHASL UHOYKYUSL.
Bapuanm 1.

1. ABToMOOMIH TIpOLIEN IMOJIOBHHY IIyTH CO CKOPOCTBIO L0. Ha ocTampHOW 4YacTH MyTH OH
IIOJIOBUHY BPEMEHH JIBUTAJICS CO CKOPOCTBIO L1, 8 OCTABIIMMICH y4aCTOK — CO CKOPOCTBIO L2.
HaiiTi cpeHioro CKOpOCTh 3a BCE BPEMsI IBUKEHHSI aBTOMOOUJIS.

2. Onpenenuth MacCy KHCIopoaa, obbem koToporo 40 M3, Haxozmsmerocs 1oz JaBieHHEM
1,93*10° I1a npu Temnepatype 17°C. (R=8,31 Jlx/K/Mons).

3. BeuucnuTte pa3sHOCTh MOTEHIMAJIOB MEXIY JABYyMs TOYKaMu | W 2, HaXOAALIMMHCA Ha
paccTostHusAX 15 ¢M U 25 cM COOTBETCTBEHHO, OT TOUe4HOro 3apsaaa =10 Ku.

4. DnektpoMoTop ¢ compotuBieHne 4 Om mnoaxiroueH K renepatopy ¢ O/C 220 B u
BHYTpeHHUM cornpoTtusienuem 8 Om. Ilpu paGore MoTopa yepes ero 0OMOTKH Npoxoaut Tok 10
A. Onpenenuts KIIJI anexkTpoaBuraressi.

5. IIporomsimast chepa pammycom R = 10 cM momemieHa B IJIEKTPOJIUTHYECKYIO BaHHY,
HAIOJHEHHYIO PacTBOPOM MeIHOro Kymnopoca. Hackonbko yBenuuuTcsi mMacca cdepbl, ecliu
OTJIO)KEHHE Meau AinuTcs t = 60 MMH, a SJIEKTpUYECKUH 3aps]l, MOCTYNAIOIUNA Ha KaXKIbIi
KBaJpaTHBIN cCaHTHMETp MoBepxHOCTH cdepnl 3a 1 ¢, ¢ = 0,01 Kn? Monsipaas macca meau M =
0,0635 Kr/MoOJIb.

6. Ilo nByM OECKOHEYHO JJIMHHBIM MPSIMOJMHEHHBIM IPOBOJHUKAM, PACIOJIOKEHHBIM
napajuiesbHO JIpyT Apyry Ha pacctossHuu 20 cM, TekyT Toku cuiod 5 A u 10 A B omHOM
HanpasieHuu. OmnpeneauTb MarHUTHYIO HHIYKIUIO MOJS B TOYkKe, yJajeHHod Ha 30 cMm oT
Ka)KI0ro MMPOBOAHHKA.

7. BuTOK MpoBOIHMKA TUIOMAALI0 4 cM? PACIONOKEH MepHeHIUKY/IAPHO BEKTOPY MArHUTHOM
uHaykuuu. Yemy paBHa DJIC mnaykuuu B BUTKe, ecnu 3a BpeMsa 0,05 cekyHJ MarHuTHas
UHYKIUs paBHOMepHO yobiBaet ¢ 0,5 Ta 1o 0,2 Tn?

Bapuanm 2.

1. BeprukasibHO BBEpX C HUHTEPBAJIOM BPEMEHHM T OpOIIECHHI JBa IIapuKa C OJUHAKOBOU
CKOPOCTBIO L0 U3 OJHOW M TOW ke TOUKH. Uepes3 Kakoe Bpems mociie 6pocka BTOPOro IIapuka
OHU CTOJIKHYTCSI?

2. [Ipn yBenmuueHun JnaBieHus B 2 paza oObeM raza ymenwimwics Ha 60 wmi. Haiitu

nepBOHAYAIbHBIN 00BeM. TemrepaTypa oCTOSTHHA.



3. IBazapsga q1 = 1,1 uKn u q2 = 4,4 K HaxonaTcs Ha pacCTOSHUU T = 24 cM ApYT OT Apyra.
['ie Hy’)KHO TIOMECTUTh TPETUH 3aps] 3, YTOOBI cUCTEMa 3aps0B HAXOAWUIach B paBHOBECUU?
Bbyner nu aTo paBHOBecue ycToiuuBbiM? HaliTu Bennuuny 3apsia qs.

4. DNeKTpOsHEeprusi TeHeparopa IepenacTcs NOTPEOUTENI0 IO IMPOBOJAAM, HMEIOIIUM
conpotusienue 300 Om. KII/l nuaun nepenauun pasen 0,85. HaillTu conpoTUBIEHNE HArpy3KH.
BHyTpeHHMM CONPOTUBIIEHUEM IreHepaTopa npeHeOpeyb.

5. Ilpu snexrponuse, JIUBIIEMCS B TEUEHUE OJHOIO Yaca, Cuila Toka Oblia paBHa 2,5 A. Uemy
paBHa TeMIlepaTypa BbIIEIMBILEIOCS aTOMapHOro0 BOAOPOJA, €CJIM INPHU JaBJIECHUH, PAaBHOM

10° Ia, €ro 00BEM paBeH 2 n? DIIEKTPOXUMHUIECCKUIN HKBUBAJICHT

k=10 108 =
BOJOpOda Ka

6. Ilo kompLEeBOMY MPOBOAHUKY pagumycoMm 20 cMm Tedyer TOK cwioil 6 A. IlapamiensHo ero
IUIOCKOCTH HA pPAacCTOSHUM 2 CM HajJ ILEHTPOM IPOXOAUT OECKOHEYHO JUIMHHBIN
IPSIMOJIMHEMHBIN NIPOBOJHUK C TOKOM cwiioil 4 A. OnpenenuTs MHAYKIUIO U HaNpsSKEHHOCTh
MarHUTHOTO TOJIS B IIEHTPE KOJIbLA.

7. Kakoil MarHUTHBIM MOTOK MPOHHU3BIBAET KAl BUTOK KaTymIKu, uMmerorieii 2000 BUTKOB,
€CIM IpU pPABHOMEPHOM MCUE3HOBEHHMM MarHuTHoro mnois B Tedenue 0,1 ¢ B KaTyulike

unayuupyercs 3J1C pasnas 15 B ?
Bapuanm 3.

1. YpaBHEHME IBUKEHHUS MAaTEpUAIILHON TOUKHU BAOJb OCU X UMEET BUA X = A4 + Bt +
Ct2, rme A=3 m, B=2 m/c, C= —0,5 m/c?. HaiiTi KOOpJMHATY X, CKOPOCTh L, YCKOPEHHE a
TOYKH B MOMEHT BpeMeHH t = 6 c.

2. Haitftu HayanbHyr0 M KOHEYHYIO TEMIEpaTypbl, €Clid TpH H300apHOM
oxyaxaeHuu Ha 295 K ero o6beM yMEHbIIWICS BABOE.

3. Toueunsle 3akpenneHHsle 3apaapl q1 = 40 vKn u q2 = — 10 sKn HaxoasTea Ha
paccrostHuu r = 20 cM Apyr oT apyra. ['ne cieayer noMecTUTh TpeTHid 3aps]l 3, YTOObI
OH Haxoawscs B paBHoBecuu? Ilpm kakom 3Hake 3apsjga (3 paBHOBecHe OyJIer
YCTOWYUBBIM?

4. Hcrounnk Toka ¢ 3/IC 1,8 B umeer BHyTpeHHee conporusiienne 0,5 Om. Haiitn
KIIJ] uctounuka npu Toke B nenu 3,2 A.

S. [Ipn HukenupoBaHMM uW3JAEAMs B TeueHHE 1,5 4 OTIOKWICA CIOW HUKENIS

TommuHoi 1= 0,02 Mm. OnpeieuTe MIOTHOCTh TOKA, ECIIM MOJIApHAs Macca HUKeIs M =
Kr
p=289-10% —

0,0587 Kr/MOJ1b, BAJIEHTHOCTH N = 2, IDIOTHOCTH HUKEIIS M3

6. MarsauTHoe 1oJie KaTylIku ¢ HHIYKTUBHOCTBIO 125 MI'H oOmamaer sneprueii 0,2
Jx. Uemy paBHa cuja TOKa B KaTyIKe?

7. [To 1ByM O€CKOHEYHO JUTMHHBIM MMapajuIeIbHBIM ITPOBOIHUKAM TEKYT TOKH 16 A u
14 A o0oIMHAaKOBOTO HampaBiEHUS, PACCTOSHUE MEXAY MpPOBOAHMKaAMU 32 cMm.
Onpenenuth WHAYKIMIO W HANPSHKCHHOCTh MArHUTHOTO IIOJISI B TOYKE, JIeKaIeh

MOCEPEIMHE MEKYy MPOBOAHUKAMH.



Bapuanm 4.

1. JIBa Tena OpocuiIM OAHOBPEMEHHO U3 OJHOM TOUKH: OAHO BEPTUKAJIBLHO BBEPX,
apyroe noa yriaoMm o = 60°k ropu3oHTy. HauanbHas CKOpOCTh KaXJ10ro Tena vo = 25 M/c.

Haiitu paccrosiHue Mexnay Tenamu dyepes Bpems t = 2,1 c.

2. OnpeennTs TEMIEpaTypy ra3a, HMEIONEro »Hepruio Ewo=2*1071° Jlx.
(x=1,38*%102 Ix/K).
3. Onpenenuts KO3((ULIHUEHT KECTKOCTH TMPY>KUHBI JUHAMOMETpa, €CJIH €ro

nokasanus 2 H, npu 3ToM npy’kuHa pacTsHyTa Ha 8,5 cM, a IepBOHAYAIbHO €€ JJuHa 4
CM.

4. JIBa ayeKTpoHa HAaxXOAATCA Ha OECKOHEUHO OOJBIIOM PACCTOSHUHM W JIBUTAIOTCS
HaBCTpeuy JPYT APYTy ¢ OJMHAKOBBIMH II0 MOIYIIIO cKopocTsamu v = 2,0 -10° m/c. Haiitn
HauMEHbIIIEE PACCTOSTHUE, HA KOTOPOE OHU COJIU3SITCS.

S. KoHnnenrpanusi 51€KTpOHOB MPOBOJAMMOCTH B KPEMHHHM IPH KOMHATHOM
temneparype n1= 10Y M3 a mpu 700 °C n2 = 2*10%* m3. Kakyio yacTh cocTaBiseT
YHUCIO 3JIEKTPOHOB TPOBOJMMOCTH OT OOIIEro yucia aToMoB KpemHusi? IlnoTHOCTBH
kpemuust 2300 kr/me,

6. [Tpu BKIIFOYEHHH 3IEKTPOMOTOpA B ceTh HampsikeHueM 220 B on morpebisier Tok
10 A. OmnpenenuTs MOIIHOCTH, HOTpeOsiemMmyro MoTopoMm, u ero KIIJ, ecnu
CONPOTHUBIIEHHE 0OMOTKH MOTOpa paBHO 12 Owm.

7. JIBa mpsAMOIMHEHHBIX OECKOHEUHO J[UIMHHBIX TPOBOJHUKA CKPELIEHBbl IO/
npsMeiM  yriioM. [lo mpoBomnukam TekyT Tokn 8 A m 6 A. PaccrosHume mexny
npoBoAHMKAMH 25 cM. OmnpeneiauTb MarHUTHYI0 MHIYKLUIO TOJS B TOYKE, OJUHAKOBO

yAaJIE€HHOW OT 000MX MMPOBOJHUKOB.
2 CEMECTP

BapuanTsl KOHTPOJIBHOU PA0OTHI IO pa3aenaM HU3HKHU:

DJIEKMPOMACHUNMHAA I/lHayKLﬁ/l}Z, Mexanuyeckue Konebanus u 6OJIHbL, JIEKMPOMACHUMHblEe
Konebanus u 60JIHbl, ceomenmpudecKkas onmuka, K6aHmosasl onmuxka, anomHasl (ﬁui%lk'd, qbu3ul<a

amomHoeo a0pa.
Bapuanm 1.

1. 3a 3 ¢ MarHUTHBIN MOTOK, MPOHU3BIBAIOLINI MPOBOJIOYHYIO PaMKy, PaBHOMEPHO
yBenuuuics ¢ 6 B6 no 9 B6. Uemy paBHo npu 3ToM 3HaueHne IJ{C uHIyKIuu B paMmke?
2. JlaHo ypaBHEHHE TapMOHHYECKOro KojeOanusi Touku: x = 0,05-sinl,57-t.
Ornpenenuthb €€ aMIUTUTYAy Y 4acTOTy KoeOaHuUs.

3. ['onocoBble CBSI3KM MEBLA, MOIOLIETO TEHOPOM (BBICOKMM MY>KCKHM TOJIOCOM),
kosebmorest ¢ vacroroi ot 130 mo 520 Tu. Ompenenure MakCUMalbHYIO H
MUHHMMAJIBHYIO UIMHY H37y4yaeMoil 3ByKOBOM BOJHBI B Bo3ayxe. CKOpOCTh 3ByKa B

Bo3ayxe 330 M/c.



4. Haiinute MakcuManabHYIO UIMHY BOJIHBI, KOTOPYIO MOXET NPHUHATh MPUEMHUK,
ecii EMKOCTh KOHJICHCATOpa B €ro K0JIe0aTeIbHOM KOHTYPE MOXKHO IIJIAaBHO U3MEHSTH OT
200 n® no 1800 n®, a MHAYKTUBHOCTh KaTyIIKH MOCTOssHHA U paBHa 60 MKI'H. CkOpoCTh
PacIpoCTpaHEHMs 3IEKTPOMATHUTHBIX BOMH ¢ = 3-10% m/c.

5. 3puTens C HOPMAJbHBIM 3pPEHHEM CMOTPUT 4Yepe3 OWHOKIb Ha CIEHY,
HaXOJSLIYIOCS OT Hero Ha paccrosHue 15m. dokycHoe paccrosiHue TuH3 OMHOKIS 20 cM
u -5cMm. Ha kakoM paccTOSIHUM MOJDKHBI OBITh JIMH3BI JIPYT OT JpyTra, YyTOOBl 3pHUTENb
BUJIE] CLieHYy HauOoJiee sicHO?

6. AtoM Bonopona moriaotwil (oToH. Ilpu 3TOM 37€KTpOH HaxoIsCh Ha BTOPOH
OOpOBCKOIl OpOUTE, BHIIETEN U3 aTOMa CO CKOpOCcThio 6210 ° M/c. Onpenenurs 4acToTy
CBeTa.

7. ITepuon nomypacnana paguoakTuBHoro oxa-131 pasen 8 cyrt. Paccuuraiire, 3a

KaKoe BpeMsi KOJIM4ecTBO aroMoB Hona-131 ymensiutes B 1000 pas.

Bapuanm 2.

1. Uemy paBHa OJIC camMOMHAYKIMM B KaTylIKe C HWHAYKTUBHOCTbIO 3I'H mpu
pPaBHOMEPHOM YMEHBIIIEHUN CUIIBI TOKA OT SA 10 1A 3a 2

2. W3 aByx mMareMaTHdecKMX MasTHUKOB OJuH coBepiui 10 konebGanuii, a 1pyroi
3a TO ke Bpems 6 konebanuid. Haiiiute 1MHy KakI0ro MasiTHUKA, €CIM CyMMa UX JJIUH
paBHa 42,5 cM.

3. Jlonka xayaeTcst Ha BOJIHAX, PaCIPOCTPAHSIOIINXCS CO CKOPOCThio 4 M/c, n 3a 10 ¢
cosepmaeT 20 konebannii. KakoBo paccTosiHre MEXy COCETHUMHU TPeOHSIMHU BOTH?

4, B uneanprHOM KOJeOaTeNbHOM KOHTYpPE aMIUIMTYyJa KOJICOAaHWM CHIIBI TOKAa B
KaTylllKe NHIYKTUBHOCTU paBHa 10 MA, a ammiuTya kosiebaHuil 3apsiga KOHJAeHcaTopa
paBHa 5 HKu. B MoMmeHT Bpemenu t 3apsin koHzaeHcaTopa paBeH 3 HKu. Haiinure cumy
TOKa B KaTyIIIKE B 3TOT MOMEHT.

5. JIyu cBeTa mepexoauT U3 CTeKna B Boay. Yron magenus 45°. Uemy paBeH yron
npenomiieHus? [loka3atens mpenomiieHus crekna 1,6; Boasl — 1,3.

6. U3nydenue abCOMOTHO YEPHOTO Tejla, MIIOIIA1b MOBEPXHOCTH KOTOPOro 25 cM?,
MaKCUMYM 3HEPTUH MPUXOIUTCS Ha ATUHY BOJIHBI 680 HM. CKOJIBKO SHEPTUHU H3ITydaeTCs
¢ 1 cm? sToro Tena 3a 1 c.

7. 3anummTe SIEPHYIO PEaKIHio B-paciaa sapa Maprasa ° 2sMn.

Bapuanm 3.

1. MaruuTHbIi NOTOK, MPOHU3BIBAIOIIUI 3aMKHYTBIH KOHTYp, 32 6 MC paBHOMEpPHO BO3pacTaeT

¢ 2 no 14 mB6. KakoBa 3/1C unaykuuu B KOHType?

2. Haiitu maccy rpy3a, KOTOpslid Ha mpykuHe kéctkocThio 250 H/m nemaer 20 konmebanuii 3a

16¢.



3. PaccrostHre Mexay rpeOHsIMU BOJIH B Mope S M. [Ipu BcTpeyHOM ABMKEHUHU KaTepa BOJIHA 3a
1 ¢ ynapsier o kopmyc katepa 4 pasa, a mpH momyTHoM — 2 pasza. Haiinure ckopocTu katepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTh KaTrepa O0JIbIIE CKOPOCTH BOJIHBI.

4. NHnykTUBHOCTH Karymku paBHa 0,125 I'n. YpaBHeHue kosiebaHuil CHIIBI TOKa B HEW MMeEeT
Buj: i=0,4-cos(2-10%t), rme Bce BemuumHbl BhIpakensl B CH. Omnpenenurte aMILTHTYIy
HANPSOKEHUS Ha KaTyIIKe.

5. Omnpenenure yroia moja KOTOPbIM HAOMIONAETCSI MAKCUMYM 3€JICHOTO CBETa C JJIMHOIN BOJHBI
550 HM B cmekTpe MepBOro MOpsAKa, MOJYYEHHOM C MOMOUIbIO0 JU(PPAKIMOHHOW pPELIETKH,
nepuoj kotopoit 0,02 mM.

6. Haubospimas ajimHa BOJIHBI CIIEKTPAIBHON BOJIOPOIHON cepum baibMepa cocrasiser 656,28
HM. OnpenenuTh HanOOIBIIYIO JUTMHY BOJIHBI B cepun JleiimaHa.

7. KakoB »HepreTHuecKuii BLIXOJ cleyIomei saepHoii peaxmuu: 4 2He+* 2He= 7 3Li+! 1H?

Bapuanm 4.

1. B karymke uanyktuBHocTbio 0,4 I'H cuia Toka paBHa SA. KakoBa sHeprust MarHuTHOTO MOJIS
KaTyIIKHU?

2. Teno coBepiaet rapMoHUYecKoe Kosebanue mo 3akonHy x(t)=0,4-cos5-m-t. Omnpenenure
aMIUTUTYAy, MEepUoJ, 4YacToTy, UHUKIMYECKYl0 YacToTy Konebanuil. Hapucyiite rpadux
KOJIeOaHUH.

3. MarneHbpKu# MapuK MOJBEIIEH Ha HUTH JUIMHON 1 M K MOTOJIKY BaroHa. [Ipu kakol CKOpOoCTH
BaroHa mapuk OyJeT 0cOOEHHO CHIIBHO KoJie0aThCsl MOJ JEHCTBHEM YIapOB KOJEC O CTHIKU
penbcoB? JlnnHa penbea 12,5 m.

4. KonebarenbHbI KOHTYp PaJUONPUEMHHUKA COAEPKHUT KOHJEHCATOp, EMKOCTh KoToporo 10
H®. Kakoii momkHa OBITH MHIYKTHBHOCTH KOHTYpPa, YTOOBI 00eCTIeYnTh MPUEM BOJHBI IJTHHOU
300 M? CKOpOCTh pacIpoCTPaHEHHs HEKTPOMArHUTHEIX BoiH ¢=3-10% m/c.

5. Ha ckonbKO U3MEHUTCS JJIMHA BOJHBI (PMOJIETOBBIX JTyUYel ¢ 4acTOTOM Konebanwmii 7,5- 10% '
IIPYU NIEPEXOJIE U3 BOJBI B BAKYYM, €CJIM CKOPOCTh PaCHpOCTPAHEHUS TaKHUX JIydel B BOJE paBHA
2,23-10%3 km/c?

6. M3nmyuyenne CoiHIA, TO CBOEMYy CIEKTPAJBHOMY COCTaBy OJHM3KO K H3IIyYCHHUIO
a0COIIOTHO YEPHOTO Tela, AJIi KOTOPOro MaKCUMYyM HCITyCKaTeIbHONU CITIOCOOHOCTH MPUXOIAUTCS
Ha JiuHy BoaHbl 0,48 mixM. Haittu wmaccy, tepsemyro ConHIIEM €XECEeKyHIHO 3a CYeT
n3nyuyeHus. OleHUTh BpeMms, 3a KoTopoe macca CoHIa yMEHbIINUTCS Ha 1°.

7. CKOJILKO HyKJIOHOB, IPOTOHOB M HEHTPOHOB COEPKHUTCS B Azpe ypaHa 2 g2U?

Tunoswie ¢onpocwt k 3xk3ameny (1 CEMECTP):

3adanue ona noxazamens oUeHUBAHU 0ECKPUNMOPOG: Buo 3a0anusn

«3naemy




1. Tlonsarue npeameta — «u3uka». Mexanuka. Paznensr mexannkn. CrcreMa
orcyera. KuHemaTtuka MOCTyNmaTeNbHOTO IBM)KEHHS MaTepHAIbHOM TOUKH.
Crioco6sl  omucanua  ABwkeHUs. [loHATHA: pagumyc  BeKTOp, TMYTh,
IepeMEILCHHE, CKOPOCTb, YCKOPEHUE.

2. YpaBHCHUS JIBIDKEHMS TOYKH, THUIBI JIBUKCHHIA. HopmanbHoe wu
TaHTeHIUaNbHOEe ypaBHeHUs. KuHemaruka BpallaTelbHOTO JIBUKCHUS.
Bexropsl, HanpaBieHue, NeHCTBUA HaJ BeKTopamu. CBS3b BpallaTENbHBIX U
JIMHENHBIX XapaKTEPUCTUK TBUKEHUS.

3. JluHaMpuKa MaTepHaIBHONW TOYKW: WHEPIHs, Macca, IEePBBIA 3aKOH
HeroToHa, Mepa uHEpLUUU, UMITYJIBC TENA, CUJIA, PABHOACHCTBYIOIIAS CUJIA.

4. Bropoit 3akoH HploTOHa, OCHOBHOE YypaBHEHHE IIOCTYIATEIHLHOTO
nBmxeHus. Tpetuit 3akoH Hetotona. [Ipumeps cuit.

5. Cucrema MaTepualbHBIX TOUEK. 3aKOH COXpaHEHUs uMIryisca. LlenTp macc
CUCTEMBI. 3aKOHBI IBHXEeHMs LieHTpa Macc. Tpetuii 3akon HeroToHa.

6. IlpeoOpazoBanus ["amunes. MexaHn4eckuii IPUHLIUI OTHOCUTENBHOCTH.

7. Ilonsatus  sHeprum. MexaHWYecKas  DHEPrus, KUHETHYECKas U
MOoTCHNMANbHass dSHeprusd. IlorsaTue Mexanwmdeckod pabotel. CBolcTBa
KUHETUYECKOU SHEPrHUH.

8. IorennmnanpHas SHeprus. [loHATHE BHEIIHWX W BHYTPEHHUX CHWII, HX
B3aMMOCBSI3b.

9. Ilpumepsl NOTEHIUAIBHBIX CHII. 3aKOH COXPaHEHHS dHEPruu. AGCOIIOTHO
yOpyTHe U HEyPYyTHE COyIapeHusl.

10. Tlonsarue ¢usmueckoro moissi. I'paBuranonnoe none. PeakTuBHas cuia.
Kocmuueckue ckopocTu.

11. HewneprnmameHble  cucTeMbl — orcdera. Cuia  WHEpPIUH  NIPU
MOCTYIaTEIbHOM U BpauiaTelbHoM ABmxkeHud. Cuna Kopuomnuca.

12. JluHamuKa BpalieHUs MaTePHAITBHOW TOUYKH. MOMEHT UMITYJIbCA YACTHUIIBI
¥ MOMEHT CHJIBL. 3aKOH COXpaHEeHHS, IPOESKIINH MOMEHTA UMITYJIbCa.

13. /Ilunamuxa TBepIoro Tena (IOCTynaTeNnbHOE U BpalaTelbHOE ABHKCHNUE).
14. Bpamenue tena BOKpYT HEITOJABHKHONW OCH, MOMEHT UHEPLIUH Tena.

15. Teopema Illreiinepa. [Ipumepsl MOMEHTOB HHEPLUH HUZNIESCKUX TeEII.

16. MoMeHT uMmIyJbCa MU MOMEHT CHJI TBEPIOrO Tena. 3aKOH COXpaHEeHHs
MOMEHTA UMITYJIbCA.

17. KuneTwueckas »HEpPrus BpaIIaOMIETOCs Teja OTHOCHUTENbHO ocu Z.
PaboTa BHEIIHUX CWII JJTsI BPAIIAIOIETOCs Tea.

18. Kunerwueckas O3HEprus TBEpAOrO0 Tela TPH CIIOKHOM JIBHXKCHHU.
AHaNIOTHS MEXTy MOCTYNATeIFHBIM U BPalaTeIbHBIM JIBIKCHISIMH.

19. ChenmanbHasi Teopus OTHOcHTENIbHOCTH. [IpeoOpasoBanust JlopeHia.
WHTepBan BpeMeHHU U JUIMHA OTpe3Ka B pa3HBIX CHCTEMax OTCYeTa Ha OCHOBE
npeodpazoBanuii JlopeHa. OJHOBPEMEHHOCTh COOBITHI B pasHBIX CHCTEMax
oTCUera.

20. DneMeHTHI peNATUBUCTCKONM JUHAMUKHA. CBSI3b SHEPTUU B MACCHI.

21. DneMeHTHl MEXaHWKH >KHIKOCTeW W Tra3oB. 3akoH ApxuMmena. [IBukeHus
JKUIKOCTH W rasza, XapakTepUCTHKU €ro  OMMCAHHUSL. YpaBHeHuE

Hepas3pblBHOCTH. Y paBHeHUEe bepHyu.

TEOpEeTUUYECKU I




22. BS3KOCTh JKHIOKOCTH. PeXwmMbl TedeHHWs] >KUAKocTH. OmpenerneHue
Bs3kocTH: MeTon Ctokca, meton [Tyazeiins.

23. MonekynsapHas  ¢u3uka  (CTATUCTUYECKMM  TMOAXOJM  OMNHCAHHUS
TEPMOJIUHAMHUYECKUX CHUCTeM). Tepmommnammka. lpeanmbHbIH Ta3. 3aKOHBI
UJCATBHOTO T'a3a U MPOIIECChl (M30XOPHBIH, N300apHBIN, H30TCPMUYCCKHI).

24. YpaBHeHHE COCTOSHHS wujacanpbHOro raza. (OCHOBHOE YpaBHEHUE
MOJIEKYJIAPHO-KHHETHYECKON TEOPUH HJICATBHBIX Ta30B.

25. 3akoH MakcBenna O pachupefeleHHH MOJEKYNl HICATbHOTO ra3a Iio
ckopoctsiMm.  bapomerpuueckas ¢opmyna. Pacmpenenenune  bonbivana.
CpenHee 4YHCIIO CTOJIKHOBEHHH W CpeAHAS JIMHA CBOOOIHOTO Tpodera
MOJIEKY L.

26. OCHOBBI TEPMOJMHAMHUKH, UCIIOJIb3yEeMbIC MOHATHs. 3aKOH BoJbiMaHa o
pPaBHOMEPHOM paclpefeNieHHH JHEPTHH 10 CTeneHsM CcBOOOABI (3aKOH
paBHOpacOpeCICHUS ).

27. TlepBoe Hauano TepMoauHAMHUKH. PaboTa ra3a mpu ero paciuimpeHuH.

28. TemmoeMKOCTh UAEATbHOTO Tra3a. MospHas TeIIOeMKOCTh TIpU
MOCTOSTHHOM 00beMe. MolsipHasi TEIIOEMKOCTh TPU TTOCTOSHHOM JaBIICHUH.
YpaBHenue Maiiepa.

29. W3omporeccsr: HM30XOPHEIH, HN300apHBIH, HM30TEPMHUIECKUH,
agnabaTtmueckuii. Pabora mpu agmabatudeckom mpouecce. [lomurponmueckue
TIPOIIECCHI.

30. Kpyrossie mpouecchl (1ukibl). OOpatuMbie 1 HEOOpaTHMbIE TPOLECCHI.
Ontponus. HepaBenctBo Knaysuyca. M3osHTpomnuitHbelii npouecc. @opmyia
Bonbiumana aist saTponuu. [IpuHIUN Bo3pacTaHus SHTPOIIHH.

31. Bropoe Hawano TEepMOIAMHAMUKH. TpeTbe Ha4yalo TEPMOJUHAMUKH.
TenoBble ABUTaTEN U XouoAawbHble MamiuHbl. Teopema Kapno. Hukn KapHo
u ero KITJI.

32. Peanbhblie Ta3pl. YpaBHeHue Ban-nep-Baanbca. BHyTpeHHsIsSI SHEprus ra3a
Bau-nep-Baansca. U3oTepmbl 151 peasibHOTO Ta3a.

33. Omnekrpocratuka. CBOHCTBA AIIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHHUS.
3akon Kynona (ckamsipHasi, BeKTOpHas 3amuck). 3akoH Kynona B cpene.

34. DnekTpocTaTHYeCKOoe IOJIE W €ro  HalpsDKeHHOCTh.  [IpuHImm
cynepno3unuu. JIMHUM  HANPSHKEHHOCTH — DJIEKTPOCTATHYECKOTO  IOJISL.
OaHOPOAHOE U HEOTHOPOIHOE IEKTPOCTATHUECKOE ITOJIE.

35. Ilotok Bekropa HanpspkeHHOCTH. Teopema ["aycca. [Ipumenenue TeopeMsr
I'aycca: anekTpocTarndyeckoe Ioyie OSCKOHEYHONH PaBHOMEPHO 3apsiKeHHOM
wiockoctr. [lonme JByX OECKOHEYHBIX MapalieNbHBIX C OJUHAKOBBIMHU 1O
MOJYJII0, HO IPOTHBOIMOJIOKHBIX [0 3HAKY PaBHOMEPHO 3apsHKECHHBIX
IJIOCKOCTEN.

36. Pabora 3IEKTPOCTATUIECKOTO ToJIsl. Hupkyssiust BEKTOpa
HANPSHKSHHOCTH JIEKTPOCTATUYECKOTO 0. Teopema o UPKYIISAIUY.

37. TloteHumanbHas 3HEpTUs 3apsnoB. [loTeHIMan, pa3HOCTh MOTCHIIMATIOB
AIIEKTPOCTATHYECKOTO TIOJIS 3apsAa U CUCTEMBI 3apsI0B. DKBHIIOTCHIIUAIBHEIE
MTOBEPXHOCTH WX B3aHMOCBSI3b C JIMHUSMU HANIPSHKEHHOCTH.

38. Dnekrpudeckuit qumnois. HampskeHHOCTh IHTIONS TEPICHIUKYIISAPHO H

MapaJjIeIbHO €ro OCH. JIUmois B HEOJHOPOTHOM M HEOAHOPOIHOM TIOJIE.




39. DrnekTpocTaTMdeckoe ~ IMOJIE B BEIIECTBE. JudnekTpukn B
JJEKTPOCTaTUYECKOM  IOJIE, THUIBl JIUAJIEKTPUKOB, WX IOJApU3ALU.
CyMMapHbIif  IUMONBHBI  MOMEHT. [lomsfpu30BaHHOCTD  JUAIIEKTPHUKA.
JudnexTpuyeckas BOCIPUUMYUBOCTD BEIIECTBA.

40. Bekrop ayeKTpHUYecKOro cMerieHus. JIusiaekTpuueckas MPOHUIIAEMOCTh
cpensl. Teopema ["aycca niig BEKTOpa 3JIEKTPUUECKOTO CMELIEHUS.

41. TlpoBogHMkM B 3iIeKTpocTaTHueckoM mone. CBOMCTBa 3aMKHYTOH
NPOBOJSIIEH 000IOUKH.

42. Dnexrpoémrocts. Konmencatopsl. EMKOCTH IIIOCKOTO KOHAEHCATOpA.
CoenvHeHne KOHJIEHCATOPOB.

43. DHeprus SJEKTPUYECKOIO IIOJSL: CHUCTEMBl 3apsfoB  YEIUHEHHOTO
MPOBOJHUKA, 3apsHKEHHOTO KOHJEHCATOpa. DHEPTUs DIEKTPOCTATUYECKOTO
OIS,

44. Dnextpuueckuidl TOK. IITOTHOCTH AIIEKTPHUUECKOTO TOKa. YpaBHEHUE
HEeNpepbIBHOCTU (Hepa3phIBHOCTH). 3akoH OMa Ui ydacTKa M TOJHOHM IenH.
3akon Oma B uHTerpansHoH u auddepenuunansuoii dopme. CoenunHeHue
COINPOTUBIIEHUH.

45. Pabora W MOITHOCTH 3JIEKTPUYIECKOTO ToKa. 3akoH Jxoyns Jlenma B
uHTerpadbHO u quddepenmanpaoi hopme. KITJT.

46. Croponnue cuibl. O000IIEeHHBIH 3ak0H OMa JUTst HEOJHOPOIHOTO YYacTKa
IIeny U ero JacTHble cny4an. [IpaBuna Kupxroda (mepBoe u Bropoe). IIpasmia
COCTaBJIEHHs CUCTEMBI YPaBHEHUH.

47. Teopus 3JeKTpUUECKOr0 TOoKa B Mertayuiax (teopust [Ipyzne), BBIBOABI
3akoHOB Oma u Jhxoynsa-JleHnma corizacHo paHHOW Teopuu. SIBieHue
CBEPXIPOBOIUMOCTH.

48. DnexkTpuuecKHil TOK B IOJIYIpoBoJHHMKAaX. CoOCTBEHHAs: MPOBOAUMOCTD
MOJTyIPOBOAHUKOB. IIprMecHbIE MOTYTPOBOIHUKH.

49. DNeKTPOHHO-ABIPOYHBIA  mepexoi. [loaynpoBOAHMKOBBIA  AMOA U
Tpan3uctop. HTerpansHpie MUKpOCcXeMbl. [[pruMeHeH e momynpoBOTHUKOBBIX
puOOpOB.

50. DnekTpuyeckuid TOK B KHIKOCTSX. OJEKTPOJIU3. DJEKTPOIUTHYECKAS
Jucconuanys. DIeKTPOXUMUYECKUH SKBUBaeHT. 3akoHbl Papajest.

51. DnekTpuyeckuil TOK B ra3ax M BaKkyyMme. TepMO3JIEKTpOHHAs SMHCCHSL.
CaMocTosTeNbHBIE W HECAMOCTOSITENbHBIE paspsabl. Buael  paspsanos.
Nonnzanms n pekomOunanus. [lnazma.

52. MarauTtHOe mToONEe B BakyyMme, €ro cBoiictBa. OmbITHl Dpcrena. 3akoH
Amniepa u mMarHuTHas WMHAYKOUS. [IpaBuiio JieBOM pykH, MpaBHIIO MPaBOIo
BrHTa (TIpaBoro OypaBunka). CHIOBbIE JIMHUU HHIYKIIMA MarHATHOTO TTOJIS.
53. 3akon buo-Casapa-Jlannaca. MarHUTHOro TOJIe TIPSIMOTO TOKA, B LIEHTPE
KpPYToBOT'O TOKAa, paMKa ¢ TOKOM. MarHuTHOE I0JIe COJICHON1a U TOPOUIA.

54, Bektop MarHMTHOW WHAYKIOMH. B3auMmozelcTBHEe mapasuieNbHBIX
MIPOBOJHUKOB C TOKaMH. MarHuTHOTO MoJje JBMKYIIErocs TOYEUHOro 3apsia.
CBsI3p MarHMTHOIO M 3JIEKTPUUYECKOr0 MOJNEH IBHXKymierocs 3apsnpa. Cuma
JlopeHua.

55. JlBuxeHue 3apsUKEHHBIX 4YacTUIl B OJHOPOJHOM MArHUTHOM IIOJIE.
Dddext Xomna.




56. IloTtok BekTOpa MarHWUTHOW WHAYKIMH u Teopema ['aycca. Ilupkymsamus
BEKTOpa MarHUTHOM MHAYKIIMU. Teopema O HUPKYJAINN BEKTOpa MarHUTHOMN
uHayKIuu. CpaBHEHUE TIOTOKOB U ITUPKyJsiuid E u B.

57. MexaHu3M HaMarHMYMBaHWS MAarHeTHMKOB. MarHuTHbIE CBOMCTBA
BeniectBa. [lapamarauTtHbii 3@dekt. [lapamarHeTnku, (QeppoMarHeTHKH u
JIMaMarHeTUKH.

58. DnexrpomarHuTHas HHIYKLUS. O1BITE ®dapanes. 3akoH
ANEKTPOMArHUTHOU MHAYKIUU. [Ipupoaa 31eKTpOMarHuTHON MHAYKIIHH.

59. Buxpepoe snekrpudeckoe moie. MHIyKTUBHOCTh colleHoua (KaTyIIKH).
SBnenne camounaykuuu. IJIC caMOUHAYKITUH.

60. Bzammuas wWHOyKnusa. BzanMmHas WHIYKTUBHOCTH JBYX —KaTyIIeK.
Tpanchopmatop. Koaddumment tpanchopmarym. JHEprusi MAarHUTHOTO TTOJISL.

3adanue ona noxazamens oUeHUBAHUA 0ECKPUNMOPOG:
«Ymeemy

Buo 3zaoanusn

Bapuanm 1.
3apauya. IIpsmonuHeliHOE IBU)KEHHE TOUKH OIMCHIBAETCS YpaBHEHUEM X=-
10t+4*t2. HaiiTi cKOpOCTh U YCKOPEHHE TOUKU B MOMEHT BpeMenu 10 c.

Bapuanm 2.

3agaya. B GaymioHe BMECTHMOCTBIO V = 6 JT HAXOAWUTCS KUCIOPOA Maccoi m
8 1. OnpenenuTh KOJTUYEeCTBO BEeIECTBa N ¥ yMcio N MOJIEKYJI Ta3a.

Bapuanm 3.

3agaya. Aspocrat Maccoil m = 500 Kr Hayan OMycKaTbCs C YCKOPEHHEM &
0,25 m/c’. Haiitu maccy Gasiacta, KOTOpHBIi Haj0 cOPOCUTH 3a GOPT, UTOOBI
a’pocTaT MOIYYWI TaKOe JK€ YCKOPEHHE, HO HAalpaBJICHHOEC BEPTUKAIBHO
BBepX. CONPOTUBIICHUE BO3/1yXa HE YUUTHIBATS.

Bapuanm 4.

3agaya. /[Be OecKOHEYHO MAIMHHBIE PABHOMEPHO 3apsDKEHHBIE HUTH C
JUHEWHOHN TUIOTHOCTBIO 3apsAgoB T1 = 6 - 108 KM u 12 = — 3 - 10° Ku/m
pacIoNoXeHbl MapauielbHO Ha paccTostHnm I = 24 cM apyr ot apyra. Ha
KakOM pAacCTOSHWW OT TEPBOH HHUTH pPE3yJIbTHPYIOMIAs HANPSKEHHOCTD
3JIEKTPOCTATHYECKOT'O TOJIs paBHAHYIO?

Bapuanm 5.

3agaya. [Ipu anexTponnse pacTBOpa cEpHON KUCIOTHI ¢ conpoTtusieHueM 0,6
Om 3a 60 mMuH BblZenuioch 3,3 11 BOJOpOJAa IpPU HOPMAIBHBIX YCIOBHUSX.
OnpenenuTs MOIHOCTD, PACXOAYEMYIO HAa HarPEBaHKE 3JIEKTPOJIMTA.
Bapuanm 6.

3apaua. bartapes ¢ OJIC 240 B wm BHyTpeHHHM compoTtuBieHHeM 4 OM
3aMKHyTa Ha BHeIIHee compoTuBieHne 46 Om. HalTu MonHy0 MOIIHOCTE,
none3nyro morHocTh 1 KI1J1 GaTtapewn.

Bapuanm 7.

3agaya. DIeKTpoH BIETaeT B OMHOPOAHOE MarHUTHOE TI0JIe CO CKOPOCTBIO M/C,

TEOPETUUECKHUH /

MPaKTUYECKUN
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HaAIPaBJICHHON TMEPNEeHANKYISAPHO JHHUAM WHIYKIMA MarHATHOTO TIOJIS.
Nunykius marautHoro noisist 4 mTin. HaliTu TaHreHnuaabHOe M HOpMaJbHOE
YCKOpEHHUS 3JIeKTPOHA.

Bapuanm 8.

3anaua. [IpsamonuHeitHoe IBUKEHUE TOYKU OMHUCHIBACTCA ypaBHEHHEM x = S5t
+ 1,2t m. HaiiTu cKopoCTh U yCKOPEHHE TOYKH B MOMEHT BPEMEHH § C.
Bapuanm 9.

3agaya. Teno Maccoit mi= 4,0 KT yIIpyro CTaJIKUBaeTCs C MOKOSIIHUMCS TEJIOM,
IpU 3TOM €ro CKOpPOCTh YMEHbLIMIACh B N = 4 pa3a U U3MEHWIACh IO
HarpaBJIeHUIo Ha yroJi o = 90°. Haiftu maccy my BTOpoOro Tena.

Bapuanm 10.

3anpauva. J[Ba 3apsn (1 = 30 uKn u g2 = — 20 1K HaxonsaTcs Ha paccTosHUU 36
CM JIpyT OoT npyra. HaiiTu moso)keHre TOYKH Ha MPSAMOM, NpOXOoAsiiei dyepes
9TH 3apsAasl. HanpsyKeHHOCTH IEKTPUIECKOTO 10, B KOTOPOH paBHA HYJIIO.
Bapuanm 11.

3agaya. PaccrossHue MeXxIy — IUIaCTMHaMH  IUIOCKOTO  BaKyyMHOTO
koumercatopa d = 24 mwm, mmuaa miaactua | = 3,0 cm. B koHmencatop
TapajIenbHoO €ro IIACTHHAM BIETAeT JJIEKTPOH cO CKOpocThio L = 4,0 - 10°
M/c. Ha Kkakoe paccrossHHE CMECTHTCS DOJEKTpPOH B HallpaBJICHUH,
MEPIEeHANKYJIIPHOM IUIACTUHAM, K MOMEHTY BBIJIETa €ro M3 KOHAEHcaTopa,
ecJIM HanpspKeHue Mexy niuactuHamu U = 3,6 B.

Bapuanm 12.

3apava. Ilpu snexTponuse pacTBopa CcepHOM KuCIOTHL 3a 2 4 30 MuH
BBIETWIIOCE 6 J1 BOJAOpOJNA TpPH HOPMAaJbHBIX YCIoBUsAX. OrmpenennuTtsb
COTIPOTHUBJICHHIE PACTBOPA, ECITM MOITHOCTH ToKa 42,5 BT.

Bapuanm 13.

3anaua. Bo ckonpko pa3 KIIJ] nuuuum snextponepenayu ¢ HamnpsoxkeHuem 400
kB Oomnpmre KIIJ| nuauu snekrponepenaun ¢ HampsbkeHueM 160 kB, ecnu
conpotusienue auauu 400 Om, a nepenaBaemasi MOITHOCTH 12 MBT?
Bapuanm 14.

3agaya. HaiiTu KMHETHYECKYI0 SHEPTHIO NPOTOHA, JIBIXKYIIETOCS IO AyTe
OKPY>KHOCTH paguycoM 80 cM B MarHUTHOM IoJie ¢ MHAyKuueu 2 Ti.
Bapuanum 15.

3agaya. HeOomnpioe Teno OBMKETCS CHHU3Y BBEPX MO0 HAKIOHHOM IJIOCKOCTH,
cocraBistromeid yron o = 20° ¢ ropusontoMm. Haliti xosddumenr tpenwns,
€cJIM BpeMsI [ToIbeMa Tejla 0Kaszajaochk B 1 = 2,5 pa3a MeHbIlle BpEMEHH CITyCKa.
Bapuanm 16.

3agaya. Kucinopox 1mpu HOPMaNbHBIX YCIOBHAX  3alOJHIET  COCYA
BMECTUMOCTBI0 V=1511. OnpeienuTh KOITNYECTBO BELIECTBA r'a3a U €ro Maccy.
Bapuanm 17.

3agawya. Ompenenuth CuIy, [JeHCTBYIONIYIO CO  CTOPOHBI  IIOJA
HamnpsbkeaHocThi0 E=3600 H/Ki, Ha Toueunsrit 3apsa 6 uKi.

Bapuanum 18.

3apaya. DOnekTpudeckoe mosie  o0pa3oBaHO — OSCKOHEYHO  JITHHHOM

3apsHKEHHON HHTHIO, JMHEWHAs IDIOTHOCTH 3apsna kotopod T = 40 wKi/m.
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Onpenenuts paboOTy, COBEpLUIAEMYIO JTUM IIOJEM MPH IEePeMELICHUU
9JIEKTPOHA W3 TOYKH, OTCTOSALIEH Ha pacCTOSHUM 12 cM, B TOYKY Ha
paccrostaum 10 cM OT HHUTH.

Bapuanm 19.

3agayva. Onpenenuts TOMILIUHY h clos Meau, BeIAETUBILEHCS 3a Bpems t = 4,5
9 [IPU DIEKTPOIIM3E MEAHOTO KyMopoca, eCii IIOTHOCTh ToKa j = 60 A/m2.
Bapuanm 20.

3apaua. Tpu xonzencaropa eMkoctbio C; = 10 Mx®, C; = 25 mMx®, C; = 45
MKD mocienoBaTeNbHO COeUHEHB! B OaTapero. HampspkeHne Mexxay ToYKaMu
A u B paBrHo U = 35 B. Haiitu 3apsj Ha KaXJI0M KOHJIEHCATOPeE.

Bapuanm 21.

3agaya. [IpoToH ¥ DIIEKTPOH, YCKOPEHHbIE OJIWHAKOBOW pa3HOCTBHIO
MOTEHIIHAJIOB, BJETAIOT B OJHOPOJHOE MarHuTHoe mosie. Bo ckompko pas
paauyc KpUBU3HBI TPAaeKTOpUH MPOTOHAa OoJbllle paanyca KPUBU3HBI
TPaeKTOPHUHU JIEKTPOHa?

Bapuanm 22.

3agaya. ABTOMOOWJIR €I€T IO IIOCCe CO CKOPOCTBIO L = 52 KM/4.
Koadduuument tpennss Mexay kKojiecamu aBToMoOmis u goporoi p = 0,30. 3a
Kakoe MUHHMaJbHOE BpeMs aBTOMOOHIb CMOXXET Pa3BEPHYTHCS, HE CHMXKas
ckopocTtu?

Bapuanm 23.

3apaua. I'az ipu temneparype T = 319 K u gaBnenuu p = 0.7 Mna umeer
TIOTHOCTH P = 16 Kr/M°. ONpeieuTh OTHOCUTENLHYIO MOJIEKYIAPHYIO Maccy
Mr raza.

Bapuanm 24.

3agaya. IlonoxutensHbpii 3apsxg 12 MxKn yaepkuBaer Bo3ne cebs Ha
paccrostauu 0,5 M 3apsin B 2 MxKit. Haliti maccy oTpuiiatensHOTo 3apsiia.
Bapuanm 25.

3agaya. Tok B mpoBoaHUKE conpoTuBieHueM 12 OM paBHOMEPHO YOBIBAaEeT OT
2 A no Hynsa B TeueHue 18 c. OnpenenuTs TEIUIOTY, BBIICIUBIIYIOCS B 3TOM
NPOBOJHUKE 32 YKa3aHHbII IPOMEKYTOK BPEMEHHU.

Bapuanm 26.

3agaya. [IBe SNEeKTPONMTHYECKHE BAHHBI COEAMHEHBI IIOCIENOBaTEIbHO. B
MEepPBOW BaHHE BBIACIAIOCH 3,9 T MHWHKA, BO BTOPOH 3a TO XK€ BpeMs 3,6 T
xenesa. Llmak nByxBanenTeH. OnpenenuTs BaJICHTHOCTD XKelle3a.

Bapuanm 27.

3agaya. 3apspkeHHaAs 4acTUIA JBMXKETCS B MATHUTHOM IIOJIE TT0 OKPY’KHOCTH
co ckopocthio 10° m/c. Muaykums wmarautHoro mons 0,6 Ti. Pamumyc
OKpykHOCTH 6 cM. HailTu 3apsii gyacTuIiel, eciin U3BECTHO, 4TO ee 3Heprus 19,6
10 JTx.

Bapuanm 28.

3anayva. [lepneHIUKyISIpHO BEKTOPY MAarHUTHONW HMHIOYKLIHH II€PEMEIaeTCs
MPOBOIHUK JUTHHOH 1,8 MeTpa co ckopocteio 8 M/c. /IC naaykuuu pasHa 1,6
B. HaliTu MarHUTHY10 UHIYKIIMIO MarHUTHOTO TOJIS.

Bapuanm 29.
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3apaua. /[Ba Opycka maccamMu m;=1,8 Kr m my=6 KT, COeAMHECHHBIC IITHYPOM,
nexxar Ha crone. C KakuM YCKOpEeHHEM a OyAyT IBUTAThCS OpPYCKH, €CIIH K
OTHOMY W3 HHX NPHIOXHTh cuiny F=12 H, HampaBlIeHHYIO TOpPHU30HTAIBHO?
Kakosa Oynet cuna HatspkeHus T IIHypa, COSIUHSIONIETO OPYCKH, €CITU CHITY
F npunoxuts k nepsomy Opycky? Tpennem npenedpeub.

Bapuanm 30.

3apaua. TepMoaMHaMUUYECKON CUCTEME MEPEJAaHO KOJIUYECTBO TEIIOTHI 450
K, KaK M3MEHWJIACh BHYTPEHHSS JHEPrUsl CHCTEMBI, €CIIM NPH 3TOM OHa
cosepumia padory 200 k.

Bapuanm 31.

3apaya. BpluncinTe NOTEHLMAN 3JIEKTPOCTATHUECKOIO IIOJS, CO3JaHHOTO
ToueunsiM  3apsmoM (=10 Ko mHa paccrosEmm 20 cM  OT Hero.
(1/AIIEE,=9*10°®/m).

Bapuanm 32.

3agaya. Tox B NPOBOJHUKE PABHOMEPHO YBEIMYUBAETCS OT HYJNSA [0
HEKOTOPOr0 MAaKCHUMaJbHOTO 3HaueHWs B TeueHue 15 c. 3a 310 Bpems B
TIPOBOJHUKE BBIIEIHIACH TemnoTa, paBHas 10° JIx. OmpemenuTh CKOPOCTb
HapacTaHUs TOKa B IPOBOAHUKE, €CJIN COIPOTUBIEHHUE €ro paBHO 6 OM.
Bapuanm 33.

3apauya. B 2J1eKTpOHHO-TyYEBON TPYyOKE YCKOPSIOINIEE aHOIHOE HAIPsDKCHHE
paBHO 32 kB, a paccrosame oT aHoma mo dkpaHa — 30 cMm. 3a kKakoe Bpems
3JIEKTPOHBI MPOXOIAT 3TO paccTossHue? HauanbHyl0 CKOPOCTH 3JIEKTPOHOB
CUUTATh PABHOH HYIIIO.

Bapuanm 34.

3agayva. Haiitu oTHOIIEHHE 3apsiaa YaCTULBI K €€ Macce, €Clid OHa, BJeTas Co
ckopocThio 10° M/C B OJHOPOJHOE MATHHTHOE TIOJE HAMPSKEHHOCTHIO 400
KA/M, IBWXKETCS IO Jyre OKpYXHOCTH paamycoM 8,6 cMm. Hampasnenue
CKOPOCTH JIBMXKCHUSI YaCTHIIBI HEPICHINKYIISIPHO K HAIIPABICHUIO MHIYKIUH
MarHUTHOTO TIOJISL.

Bapuanm 35.

3agaya. MaruuTHBIN TOTOK Yepe3 KOHTYp MPOBOAHMKA corpoTuBieHuem 0,06
Owm 3a 1 cexynny uzmenmics Ha 0,012 BO. Haliaure cuiy Toka B IPOBOJHHKE
€CJIM U3MEHEHHE MTOTOKA MPOUCXOIUIO0 PABHOMEPHO.

Bapuanm 36.

3agava. HaknonHas miockocTh, oOpasyromias yroia o = 25° ¢ IJIOCKOCTBIO
ropu3onTa, wumeer umHy |=4 M. Teno, nBurasce paBHOYCKOPEHO,
COCKOJIB3HYJIO C 3TOH INTOCKOCTHU 3a BpeMs t=6 c. Onpeaenuts K03 GUIHUEHT
TPEHHUS L TeJa O MII0CKOCTD.

Bapuanm 37.

3agaua. B Gamnone coumepxkutcs ras npu temneparype t1=120 °C. [lo kakoii
TEMIIepaTyphl t Hy>KHO HarpeTh ra3, YTo0Obl €ro JaBJIeHHE YBEIUYHIOCH B 1B
paza?

Bapuanm 38.

3apaya. DJeKTpPOH, NpoiAs B IUIOCKOM KOHIEHCATOPE IyTh OT OJHOM

IIACTHHBI 710 APYTo#, mpuoOpén ckopocts 10° M/c. PaccrosHme Mexmy
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mwiactuaamu d = 4 mwm. HailTu pa3HOCTh MOTEHIIMATIOB MEXTy TUIACTHHAMH U
MOBEPXHOCTHYIO IUIOTHOCTB 3apsa Ha TUTACTHHAX.

Bapuanm 39.

3apaya. B crnmpanu 37MeKTpUYECKON IUIMTKH TEYET TOK cuiio 6 A mipm
HanpspkeHnn 800 B. Cxonbko 3Hepruu notpediseT mimTka 3a 15¢?

Bapuanm 40.

3apauya. MakcumanbHas aHOJHAs cuila TOKa B quonae paBHa 150 MA. Ckomnbko
AJIEKTPOHOB BBUIETAET U3 KaTOAA KaXAYI0 CEKYHIY?

Bapuanm 41.

3apaya. DJeKTpUUECKOe MOJe C Pa3sHOCThIO MOTeHIHanoB 2 KB yckopser
3JIEKTPOH, KOTOPHIH 3aTeM BJIETaeT B OTHOPOAHOE MarHuTHoe moje (B = 1,2
MTII) TepneHAuKYISIpHO JHHHAM WHAYKOWW. Halitm mepmon oOparneHus
3JEKTPOHA.

Bapuanm 42.

3apauva. Omnpenenuts O/C uHIyKIMM Ha KOHIIAX KPBUIBEB CaMoJIeTa,
UMEIOIUX JAIUHY 12 M, €clid CKOPOCTh CaMOJIETa PU FTOPU3OHTATIBHOM MONETE
150 km/4, a BepTUKaJdbHasl COCTABIAIONIAS BEKTOpa WHIYKIMH MAarHUTHOTO
mosst 3emutu 0,5-10% T

Bapuanm 43.

3agaya. Ha BepxHeM Kparo HAaKJIOHHOH IUIOCKOCTH YKpeIUuleH OJIOK, uepes
KOTOpBI NEpEeKUHYTa HUTh. K OJHOMY KOHIly HUTM IPHBSI3aH I'Py3 Maccou
mM;=3 Kr, Jexalmii Ha HaKJIOHHOHN IUIOCKOCTU. Ha ApyroM KoHIlE BUCHUT Ipy3
Maccoir mpy=1 kr. HakjoHHas miIockocTs 00pa3yeT ¢ TOPHU30HTOM YTOd O =
45°; ko3¢ ¢uLKEHT TpeHUs: MEXIy IPy30M M HAKJIOHHOH 1uockoctbio 1L = 0,1
CuuTtast HUTh M OJIOK HEBECOMBIMH, HAUTH YCKOPEHHE a, C KOTOPHIM ABMKYTCS
TPYy3bl, U CHITy HATSDKeHUS HUTH T.

Bapuanm 44.

3agaya. OnpenenuTh KOJIWYECTBO BEIIECTBA N M KOHIIGHTPALMIO N MOJIEKYII
rasa, CojIepaIlerocs B Konoe BMecTUMOCThI0 V = 320 cm® ipu Temrmeparype
T =295 K n naBnenuu P = 65 klla.

Bapuanm 45.

3anaua. Kakas coBepiaercst paboTa npu repeMeneHnd TOYeYHoro 3apsiaa 2 -
10® K1 u3 GeCKOHEUHOCTH B TOUKY, HAXOJANIYIOCS HA PACCTOSHHUM 2 CM OT
MOBEPXHOCTH I1apa paauycoM | cM C MOBEPXHOCTHOM IUIOTHOCTBHIO 3apsfa O1
=10"° Kn/em?.

Bapuanm 46.

3agaya. Tox B npoBomHUKE conpoTuBiieHHeM 35 OM paBHOMEPHO BO3pacTaeT
OT HyNA JO0 HEKOoToporo Mmakcumyma B Tedenme 10 c. 3a 310 Bpems B
IPOBOJHUKE BBIAEIMIAch TemioTa, paHas 10* J[x. OmnpenenuTs cpeHee
3Ha4Y€HHE CHJIBI TOKA B TIPOBOTHUKE 34 3TOT MTPOMEKYTOK BPEMEHH.

Bapuanm 47.

3agaya. B nuonme 37eKTpOH MOIJIETaeT K aHOLy CO CKOPOCTBbIO, MOMYJb
KoTOpoii paen 12 - 10° m/c. OnpenenuTe aHOHOE HATIPSKEHHE.

Bapuanm 48.

3apavya. Ilnockuii BHTOK MPOBOJA  PACHONOXKEH IEPIECHAUKYJSPHO
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OJTHOPOJHOMY MarHHTHOMY Toimo. Korjia BuTok nosepryan Ha 180°, mo Hemy
npomen 3apsaa 7,8 MxKi. Ha xako# yrox (B rpagycax) Hago MOBEPHYTHh BUTOK,
yTOOBI IO HEMY TIporen 3apsaz 3,6 MkKi?

Bapuanm 49.

3agaya. HailTu KMHETHYECKYIO SHEPTHIO MPOTOHA, IBHXKYLIETocs MO Ayre
OKpYXHOCTH paaunycoM 0,25 M B MarHUTHOM T1oJie ¢ uHayknuen 1,5 To.
Bapuanm 50.

3apauya. Ha ropusonrtanbHOi nocke nexuT rpy3. Koaddumment tpenus
MeXay nockoi um rpyzom p = 0,15. Kakoe yckopeHHe B TOPHU30HTAIHLHOM

HaIllpaBJICHUU CJICAYCT COO6H_II/ITB JOCKE, YTOOBI Tpy3 MOT C HEé COCKOJ’IBSHYTB?

Tunoegwie éonpocwi k rxkzameny (2 CEMECTP):

3aoanue 0na nokazamens oueHueanuA 0ec1<punm0p08:

«3naemy

Buo 3zaoanusn

1. MarnuTHOE TOJIe B BaKyyMe M ero cBoicTBa. OnbITel OpcTena. Pamka
C TOKOM. MarHuTHBIE MOMEHT PaMKHU C TOKOM.

2. HampaBrmeHne MarHWTHOTO TIONIA. BEKTOp MarHWTHOW WHIYKITHU.
JIMHUY MHAYKIUY MarHUTHOTO TOJISL.

3. 3akon buo-Capapa-Jlaruiaca W ero NpUMEHEHHE: MarHHTHOE I0Jie
MPSIMOTO TOKa. MarHUTHOE 10JIe KPYTOBOTO TOKA.

4. 3akoH Awmmepa. BzaumopeiicTBue mnapannenbHbIXx TOKOB. IloHsATme
€JMHHULBI CHJIBI TOKAa — «aMIep» U MarHUTHas MOCTOSHHAs, eIWHUIlA
MarHUTHOW MHAYKLUH.

5. MarautHoe ToONe ABIXKYLIErocss TodeyHoro 3apspa.  Cessb
MarHUTHOTO M DJIEKTPOCTATMYECKOTO  MOJeH,  JOBIKYILIErocs
3JIEKTPUUECKOTO 3apsija.

6. Cwa Jlopenna. [IBikeHHE 3apsOKCHHBIX YacTUIl B MAarHUTHOM TIOJIE
(3- ciyuas). Do dexr Xomna.

7. TloTok BexkTOpa MarHWUTHON WHIYKIMH B m Teopema laycca misa
MarHUTHOTO IOJISl B BaKyyMe.

8. Llupkynsuust BekTopa MarHMTHOM MHAYKUMH B © TeopeMa o
LHUPKYJSLUY BEKTOpa B.

9. IlpumeHeHue TeopeMbl O IUPKYJISILMK BeKTOpa B A onpeaeneHus: 1)
MarHUTHOTO TIOJIE NPSIMOTO TOKA; 2) MAarHUTHOTO IIOJIS COJICHOWAR;
MarHUTHOTO TOJISI TOPOUJA.

10. KoHTyp ¢ TOKOM B TIOCTOSHHOM MAarHUTHOM Tiojie: 1) CHIIBI,
JIEHCTBYIONTNE HAa 3aMKHYTHIH KOHTYP; 2) MOMEHT CHJI, TeHCTBYIONIHH
Ha KOHTYp, OPHEHTUPOBAHHBIN MEPIEHINKYIIPHO MAaTHUTHOMY ITOJIIO;
3) MOMEHT cuJ, AEHCTBYIOIIMHA Ha KOHTYp, MpPH €ro MpOU3BOJIBHON

OpHUCHTAallNU,

TEOPETUYECKUI
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11

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,

25.

26.

217.

28.

29.

30.

31

. Pabora npwu mepememnieHnn koHTypa ¢ TokoM: 1) Hampasnenue moss
MIEPIIEHANKYJIISIPHO IBIKEHHIO IJIOCKOTO KOHTYpA.

PaboTta npu nepemenieHnn KOHTypa ¢ TokoM: 2) Hanpasnenue momns B
MIPOU3BOJILHO OTHOCUTENIBHO MIIOCKOT0 KOHTYpA.

MarHutHoe TONEe B  BelecTBe (MEXaHW3M HaMarHUYWBaHHSA,
HaNpsHYKEHHOCTh MarHUTHOT'O TOJIS, YCIIOBUE Ha TpaHULIE pa3jiera IByX
MarHeTUKOB, TMaMarHeTHK, TapaMarHeTHKY, (DeppOMarHETHKH).
O1BITEI ®dapanes. 3akoH ®dapanes, MPaBUIIO Jlenma.
DNEeKTpOMAarHuTHAs UHAYKIUS. 3aKOH 3JEKTPOMAarHUTHOW MHIYKIUU.
[Ipupona 37eKTPOMAarHUTHOW WHAYKITHH: 1) TIpH M3MEHEHHH TIIOMIAIM
KOHTypa;, 2) B IIepEeMECHHOM MarHuTHOM Tojie  (BUXpEBOE
3JIEKTPUIECKOE TI0JIE).

[Ipupoma SIEKTPOMAarHUTHOW WHAYKIMH: 3) 0OmuUHA  Cirydaid
(M3MmeHsieTcd II0IIaab KOHTYpa B IEpeMEHHOM MarHUTHOM IIOJI€).
WHAyKTUBHOCTD, IBJIEHUE CAMOWHAYKINHU, B3aUMHAasi MHIYKIIVSL.
OHeprusi  dNeKTpoMarHuTHoro  monsa.  [loHATHS,  BBEACHHBIC
MakcBeIoM: BUXPEBOE IEKTPHUECKOE MOJIE U TOK CMEIICHHS.
YpaBuenus MakcBesuta: uHTerpanbHas U nuddepeHnuansaas GopMEl,
MaTepualibHble YpaBHEHMUs], CBOMCTBA ypaBHeHUI MakcBeria.
KoneGanms: cBoOOAHbBIE, 3aTyXalolie, BBIHYXAECHHBIE KOJIeOaHHS B
3JIEKTPUIECKOM KO0JIeOaTeTbHOM KOHTYPE.

ITonsiTue BONMH HMX OCHOBHBIE XapaKTEPUCTUKU. PacmpocrpaHeHue
BO3MYIIICHUH. YpaBHCHHE TapMOHUYECKON BOJHBI (OJHOMEPHBII
CiTyJai)

BonnoBoe ypaBHenue. ['pynmnoBas u ¢pazoBas CKOPOCTH

YpaBHeHuss MakcBeIuta 1 Kak CIIEICTBHE M3 HUX - DIIEKTPOMArHUTHBIC
BOJIHBL. ODHEprusi JJIEKTPOMArHWTHBIX BOJH M €€ IOTOK. Bekrop
TloitnTHHTA.

3aKOHBI TEOMETPHYECKON ONTHKH U SIBICHUS T€OMETPUIECKON ONTHKH,
npuHuun @depma M J0Ka3aTENbCTBO 3aKOHA INPENOMIICHHS Ha €ro
OCHOBE.

BonnoBas onrtuka: unTepdepenuus u mudpakuus. KorepeHTHOCTS.
Onrryeckass JUIMHAa IyTH, Pa3HOCTh (a3, ycIOBHE MakCHMyMma U
MHUHHMYMa B OOLIEM CiTydae.

Wurepdepenimu 0T 2-X MIENEH, MOJOKEHHS MaxX u MIin, mupuHa
uHTep(hEepeHIMOHHON T1oNockl, Kiaccumueckne TmpHeMBbl CO3TaHHS
KOT€pPEHTHBIX ITyYKOB CBETA.

WnTepdhepernnsa cBeTa mpu OTPaXEHWH OT TOHKUX IUICHOK (JIMHHU
PaBHOTO HaKJIOHA).

[Tomocer paBHOW TOmmuHBL. Kombria Heiorona. J[ByxiyueBwle
uHTEp(EpPOMETPHI.

Hudpakuus csera. [Ipunuun Iroiirenca-®penens. 3onbl DpeHens
(TIpUHIMI TOCTPOEHUS, COOTHOIIIEHUE aMIUIUTY I, TUTOIIA N 30H).
Hudpakuus @Dpaynrodepa (B NapaieNnbHBIX Iydax) OT IIEJH.
Y cioBUs SKCTPEMYMOB.

. MudpaxmmorHas perneTka (yCIOBHE MAKCUMYMOB, MUTHIMYMOB).
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3

N

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.
49.

50.

. Iudpakmus Ha TPOCTPAHCTBEHHOW pemerke. Judpakmus Ha
MIPOCTPAHCTBEHHOU pelieTKe.

[Tormomenue cBera (3axkoH byrepa, BUABI CHEKTPOB MOTJIOMICHUS).
Paccesinue cBera.

Hucnepcus. Knaccuueckas Teopus AUCTIEPCHU.

[onspuzanus cBera. 3akoH Mamtoca. [lomspuzanus cBera npu
OTpaXKeHUU | IMpesloMIIeHNH. 3aKoH bprocTepa.

TenoBoe wW3IIydeHWE W €ro 3aKOHBI (YHHBEpCalbHas (QyHKIUS
Kupxroda, 3axkon cmemenus Bwuna, 3akon Credana-bonsimana,
®dopmyna Penes -J>xumca).

OcHOBHBIC TIOJIOKEHUS KBaHTOBOH Teopuw Ilnanka, dpopmyna Ilnanka.
dotorddext (onmucanue, popmyira DUHINTEHHA).

3aKOHOMEpPHOCTH B CIIEKTPE aToMa BOAOPOAA, €r0 CEepHH JIMHHM.
O6o06menHas Gopmyia banemepa AtomHast Mogens ToMCOHa.

Omeir  Pesepdopna. Paccesame 0-4aCTHUI[ Ha TOJIOKHUTEIHHO
3apspkeHHOM  1ieHTpe. @Dopmyna Pesepdopma. IIpotuBopeuns ¢
KJIACCUYECKOM DJIEKTPOIUHAMUKOMN.

INoctynatel bopa ero Mmogens aroma Bomopoaa. Omeita dpanka u
I'epua. Cnextp atoma Bogopona mo bopy.

l'unoreza ne bpoins u ee MOATBEpXKIEHHE B OSKCIIEPUMEHTAX.
CooTHOIIIEHHE HEOTIPeIeIEHHOCTEH.

BomnoBas ¢ynkus u ee cBoiictBa. O6mee ypaBHenue llpenwnrepa
(ocHOBHOE YypaBHCHHE HEPEIATUBUCTCKOM KBAaHTOBOW MEXaHUKH).
Ananmu3 ypasHenus HIpenunrepa.

CrammonapHoe ypaBHeHue ypasHenus llpenunrepa.

BonHoBoe ypaBHeHHME Kak aHaJOr  CTAllMOHAPHOIO YpaBHEHHE
IlIpenuHrepa B MEXaHWYECKOM MPECTaBICHUH J[BUxkeHHE CBOOOIHOM
YaCTHIIBL.

CocTostHME YacTULIBI B OAHOMEPHON MPSIMOYTOJIbHOW MOTEHUUATBHON
sMe «OECKOHEYHO BEICOKHMH CTEHKAMM.

KBanToBo-MexaHMYECKast MOJIETb BOJOPOIOINION00HOTO aToma (o0rme
nonoxkeHusi). Kanroswie umcna. Ompir llrepra n ['epmaxa. Crnmn
anextpoHa. [Tpuniun ITaynu.

Crextpsr menounsix MetamutoB (Li, Na, K u 1.1.). PenrrenoBckoe
U3ITyUYCHHE.

CocTaB 1 pa3mep aTOMHOIO sifjpa. Macca 1 SHeprusl CBsI3M siIpa.

VY aenbHast sHeprus cBsizu. CBONCTBA sIEPHBIX cujl. Moeu aTOMHOTO
Apa.

3aKkoH paaroakTUBHOTO pacnaga. OCHOBHBIE THIBI PAIHOAKTHBHOCTH

(anbda-, 6eTa-u ramma-pacmasnsl). [lpaBmna cMeneHusI.

3adanue ona noxazamens oUeHUBAHUA 0ECKPUNRMOPOG:
«Ymeemy

Buo 3aoanusn
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Bapuanum 1.

3apaya. Yemy paBHa MHIOYKTUBHOCTH NPOBOJIOYHOH paMKH, €CIIU IPHU CHIIE
TOoKa 3A B paMKe BO3HHKaeT MarHUTHBII MOTok 6 B6?

Bapuanm 2.

3agaya. 3a oHO M TO K€ BpeMs OJUH NPYKUHHBIH MasTHUK aenaer 10
KoJIeOaHWi, a BTOPOH Ha MpYKHHE C TOHW ke KeCTKocThio 20 KojeOaHHH.
Omnpenenute Maccol rpy30B MasTHUKOB, €CJIM CyMMa UX Macc paBHa 3 KT.
Bapuanm 3.

3apayva. Touka coBepiiaeT KonebaHusl MO 3aKOHY X=A-sinm-t. B HeKoTOpbIi
MOMEHT BpEMEHHU CMeEIeHHe TOYKH OKa3ayioch 5 cM. Korma (asza koseOanmii
YBEITUYIIIOCH BABOE, CMEIIeHUE cTasio 8 cM. Haiitn aMmmnTymy kKose0aHui.
Bapuanm 4.

3agava. OXOTHUK BBICTPENIMJ, HAXOAsICh Ha paccTosHuud 170 M OT JecHOro
MaccuBa. Yepes CKOJIbKO BPEMEHH MOCIIE BBICTPENa OXOTHUK YCIBIIINT 3X0?
Bapuanm 5.

3agavya. Ha xakoMm paccTOSHHUM S OT aHTEHHBI PaJHOJIOKaTopa A HaXOAMTCS
00BEKT, €CJIN OTPaKEHHBIA OT HETO PaJMOCUTHAN BO3BPATUIICA 00OpaTHO yepes
npomMexyTok BpeMenu =200 mkc?

Bapuanm 6.

3agaya. OgHa CTOPOHA TOJICTOW CTEKJISTHHOM IUTACTHHBI UMEET CTYyIEeHYaTYIo
MOBEPXHOCTH, KaK MOKa3aHO Ha pucyHKe. Ha miacTuHy, MepneHauKyIsapHO ee
MOBEPXHOCTH, TMaJaeT CBETOBOM IIy4OK, KOTOPBIM TMOCIEe OTpakKeHUs OT
IJIACTHHBI coOuMpaeTcs MuH30M. [{nnHa mamaromiel cBeToBor BOJHBEI paBHa 700
oM. [Ipu KkakoM HaMMEHbILIEM 3HAUYEHHUHU BBICOTHI CTYIEHbKH 0 HHTEHCUBHOCTh
cBeTa B OKYyCE JIMH3BI?

Bapuanm 7.

3agaua. Kakos SHEPreTUYeCKUui BBIXOI crienyromein sIIEpHOU
peaxtmn: 4 ;He+* ;He= " 3Li+ {H?

Bapuanm 8.

3agaya. JluHMM MarHUTHOM WHAYKUIMH OJHOPOJHOTO MAarHUTHOTO TIOJ
oOpasyrot yron 30° ¢ BepTuKanbio. Moayinb MarHUTHON MHIyKIUK paseH 0,2
Tn. Kakoil MarHUTHBI MOTOK NPOHU3BIBAET T'OPU3OHTAIBHOE IPOBOJIOYHOE
KoJnbLo paauycoM 10 cm?

Bapuanm 9.

3apgaya. MartemaTuueckuil MasTHUK JIauHOW 99,5 cM 3a OJHY MUHYTY
cosepwan 30 nonHbIX KonebaHui. OnpenenuTs nepuo KojaedaHus MasTHHKA
M YCKOpEHHE CBOOOTHOTO MaICHUS B TOM MECTE, TJI€ OH HaXOTUTCS.

Bapuanum 10.

3agava. ['py3 B Mope komeOiercst Ha BonmHax ¢ mepuoaoM 2 c. CKOpOCTb
MOpPCKHX BOJH | M/c. UeMy paBHa JJTMHA BOJTHBI?

Bapuanm 11.

3apavya. Jlnmaa t1yOyca wmukpockoma 160 cM, ¢okycHoe paccTosHUE
oObexkTBa 5 MM. DokycHoe paccTtosHue OkKyisipa 33,75 mm. PaccrosHme
HawTydmniero 3peHus Habmomatens 270 mm. Halitn HeoOXoauMoe paccTosiHue
npeaMera OT OOBEKTHBA MUKPOCKONA M IIOJIydyaeMoe IpH HaOIHACHUH

JIMHEWHOE YBEIIMUCHHUE.

TEOPETHUCCKUH /

MPaKTUYECKUM
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Bapuanm 12.

3apaya. Onpenenuts [UIMHY 3JIE€KTPOMAarHUTHBIX BOJH B BO3IYXeE,
M3ITy4YaeMbIX KOJe0aTeabHbIM KOHTYPOM C €MKOCThIO 3 HD U MHAYKTHBHOCTHIO
0,012 I'n. AKTHBHOE COTIPOTHUBIIEHHE KOHTYpa MPUHITH PaBHBIM HYJIIO.
Bapuanm 13.

3apayva. Jlyu Oenoro cBeTa mpoOXOJUT Yepe3 3Ky Hempo3pauHyro meib. Ha
9KpaHe OTOOpakaeTcs dYepeloBaHHE paXyKHBIX M TeMHBIX mosioc. Kakoe
¢uznueckoe sSBIEHUE NIPU 3TOM Halmonaercs?

Bapuanm 14.

3agaua. Jonmmmre spepusie peaximm: 4Be +HH —%B + 2 ;%N + ?
S UC+Lp,

Bapuanm 15.

3agaya. Kakas DOJIC  camMomHAyKIMHM  BO3HMKAeT B  KaTyIIKe
WHIYKTHBHOCTHIO 20 MIH mpu paBHOMEPHOM M3MEHEHHHM CHJIBI TOKa Ha
15A 3a 1¢?

Bapuanm 16.

3agaya. AmMmmryna konebaHuit rpy3a Maccoir 0,5 Kr Ha TOpYyXUHE
)ecTkocThio 50 H/cm paBHa 6 cM. Halimute HanboIbIIyI0O CKOPOCTH IBMKCHHUS
Y SHEPIHIO0 MAasITHUKA.

Bapuanm 17.

3agaya. B xakoM nquamasoHe JJIUH BOJH MOXeET paboTarh NMPUEMHHUK, €CIH
€MKOCTh KOHJIEHCATOpa B €ro KoyeGaTeIbHOM KOHTYpE IJIaBHO U3MEHSETCS OT
C1=50 n® no Co= 500 n®d, a MHAYKTUBHOCTH KATYIIIKK [TIOCTOSTHHA U paBHa L =
20 mxI'n?

Bapuanm 18.

3agaya. Jluaza ¢ (QOKyCHBIM paccTossHHEM 16 cM IacT pe3koe H300pakeHHe
npeaMeTa Ha DKpaHe MPH JBYX €€ MOJI0KEHHSX, pACCTOSHUE MEXIy KOTOPBIMH
60 cm. Haiitu paccrosHue oOT mpeaMeTa 10 3KpaHa. Bo Cckoibko pa3
TOTIepeYHbIe pa3Mepbl H300PaKEHHS TIPH OJTHOM ITOJIOKEHUH JIMH3BI OO0JIbIIIe,
YeM NpH Jipyrom?

Bapuanm 19.

3agaya. QDokycHOe paccTOSHHE TOHKOH coOuparomei JuH3bl paBHO F.
IIpenMeT ManbIx pa3MepoB pacHoOOKEH Ha €€ INIABHOM ONTHYECKOW OcH Ha
paccrosiuun 4F ot Hee. M300pakeHue mpenMeTa HAaXOAWUTCS OT JIMH3BL Ha
paccTosHUH

Bapuanm 20.

3agaua. Berauciure nedekr mMacc M sHepruio cBs3u (ocdopa 5P, macca
spa 49,7683+ 10?7 kr.

Bapuanm 21.

3agaya. KakoBa MHAYKTUBHOCTb KaTYIIKH, €CIH MpPU CHJIe TOKa 3A sHEeprus
MarHUTHOTO MOJIs KaTyIKu paBHa 1,8 Jx?

Bapuanm 22.

3agaua. Macca mastHuka 4 Kr, skecTkocTh mpyxuHbl 100 H/m. 3a kakoe
BpeMsl MassTHUK coBepiut 20 Konebanuii?

Bapuanum 23.

3agaya. Yemy paBHa JUIHA BOJIHBI Ha BOJIE, €CITH CKOPOCTh PaCIPOCTPaHEHHS
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BOJIH paBHa 2,4 M/c, a Telo, IuTaBaroIiee Ha Boje, coBeprraeT 30 koebaHuit 3a
25 c¢?

Bapuanm 24.

3agaua. KonebarenbHbII KOHTYP COJACPKUT KOHACHCATOP eMKOCThIO 800 nd u
KaTylIKy WHAYKTUBHOCTH WHAYKTHBHOCThIO 2 MkI'H. KakoB mnepuon
COOCTBEHHBIX KOJIeOaHUH KOHTYpa?

Bapuanm 25.

3apava. Ha mudpaknuonnyio pemetky ¢ nepuoaom 0,005 MM magaer Oenblid
cBeT. Ha skpaHe, HaxoasIeMcst Ha pacCTOSHUM 2 M OT PEeIIETKH 00pa3yloTcs
KapTuHa audpakoun cBera. OmnpenenuTe pPacCTOSIHUE HA 3KPaHE MEXIy
MIEPBBIM M BTOPBIM MaKCHMYMOM KEJITOTO cBeTa A=570 HM.

Bapuanm 26.

3agaya. VY3kuil Ty4O0K MOHOXPOMATHYECKOTO PEHTT€HOBCKOTO W3IYUYCHHS
pacceuBaeTcs BemlecTBOM. [Ipu 3TOM AnMMHA BOJHBI U3yUYEHHs, PACCESTHHOTO
nox yrnamu 60° u 120° otnmuarorest apyr ot gpyra B 2 pasa. CumTas, uTo

paccessHue MNpPOUCXOAUT Ha IJICKTPOHE, HaliTh JAJIMHY BOJIHBI IMMAaJarouiero

U3IYUYECHHUS.
Bapuanm 27.
3apaya. Ilpu  B3auMoAeCTBUM  aTOMOB  JEHUTEpUS €  SAPOM
ceneHa 345€ HCITyCKaeTcsl HeUTpoH. Hanummure ypaBHEHHUE SIIEPHON pEeaKLUHU.
Bapuanm 28.

3agaya. B karymke, uHIyKTUBHOCTH KoTopoi 0,3T'H, cuna Toka 2A. Haiinute
SHEPTUI0 MArHUTHOTO TOJIs1, 3aI1aCEHHYIO B KaTyIIIKE.

Bapuanm 29.

3agayva. JlnuHy HUTH MasTHUKA yBETUYWIU B 4 pa3a, a aMIUIUTYLy KoyieOaHui
yMeHbIIWIHN B 2 pa3a. Kak u3smeHnTcs neprno KoedaHnuii MasiTHAKA?
Bapuanm 30.

3agaua. Ckopocth 3Byka B Boae 1450 m/c. Ha kakom pacCTOSHUM HAaXOIATCS
OyKaifIie TOYKH, COBEPIIAIONINe KOJeOaHNs B MPOTHUBOIIOJIOXKHEIX (hazax,
€CJIM YacToTa Kosiebanuii papua 725 I'?

Bapuanm 31.

3agaua. KonebaTenbHbII KOHTYp COCTOMT M3 KOHIEHcaTopa eMKocTeio C u
KaTyIIKHM WHAYKTUBHOCTH WHIyKTHBHOCThIO L. Kak wusMenutcs mnepuon
CBOOOJHBIX OJIEKTPOMAHUTHBIX KOJNEOaHWH B 3TOM KOHTYpE, €CIH
3JIEKTPOEMKOCTb KOHAEHCATOpa W HWHAYKTHMBHOCTh KAaTYIIKH YBEIHYUTH B 3
pasa.

Bapuanm 32.

3agaya. Jlyu cBeTra MpOXOJWT TIIOCIIEAOBATENbHO Uepe3 TpU Cpelbl ¢
MoKa3aTeNsiMu MpesoMIIeHHs Ny, N2, N3. Ha pucyHke mokasaH XOa CBETOBOTO
nyya. Kak cooTHOCSTCS TOKa3aTeNnu MPEIOMIICHUS Cpe.

Bapuanm 33.

3agava. ®oron ¢ 3Heprueil 253B BBIOWIT 3JCKTPOH M3 HEBO30YXKICHHOTO
aToma Bozopofa. Kakyro ckopocTs OyneT UMETh 3JIEKTPOH BAAIH OT aToma?

Bapuanm 34.
73,

a 3458 NPEBPATUIIOCHE B SAAPO TEPMaHUSA 2@ Kakyto

3apava. Smopo cenen
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yacTully BbIOpocwio  siapo  ceneHa? Hamummre  ypaBHeHue  3TOro
PaluoaKTUBHOIO pacnaja.
Bapuanm 35.
3agava. Yemy papna DJIC caMOWHAYKIMH B KATYIIKE ¢ HHAYKTHBHOCTBHIO 2
I'a npu paBHOMEPHOM YMEHBLICHUH CHIIBI TOKa 0T 3A 10 1A 3a 2 cexyHAbI?
Bapuanm 36.
3apava. Marematnueckuii MasTHUK coBepiumi 100 konebanmii 3a 314 c. Uemy
paBHa AJMHA MasgTHUKA?
Bapuanm 37.
3apava. [mmra BoMHBI B Bo3myxe 17 cm (mpu ckopoctu 340 m/c). Haiitm
CKOPOCTh PacIpOCTPaHEHUs 3ByKa B Tele, B KOTOPOM IpU TOH K€ 4acToTe
KoJieOaHmii TIHA BOJTHEI paBHa 1,02 M.
Bapuanm 38.
3agaya. AMIUIMTYJa CHIBL TOKa TpU  CBOOONHBIX  KoneOaHHSX B
konebatensHOM KoHType 100 MA. KakoBa aMmMIuMTyAa HanpspDKeHUS Ha
KOHJIEHCATOpE KOIeOaTeIbHOr0 KOHTYpa, €CJIi EeMKOCTh 3TOr0 KOHJeHcaTopa |
MK®, a HMHAYKTUBHOCTh KaTymkud 1 I'H? AKTHBHBIM COIpPOTHBICHUEM
peHeOpedn.
Bapuanm 39.
3agava. Jlyu Genoro cBera mMpoXoauT depe3 y3KyI0 HEmpo3payHylo miens. Ha
9KpaHe OTOOpa)kaeTcs uYepeNOoBaHHE paayXHbIX W TeMHBIX moinoc. Kakoe
(uznyeckoe sSBIEHUE PU 3TOM HabmogaeTcs?
Bapuanm 40.
3agaya. Ilpu nepexoge aroma BOAOpPOAA H3 TPETHErO CTALMOHAPHOTO
COCTOSIHMSI BO BTOpOE€ M3iIydaeTca (OTOH, COOTBETCTBYIOUIMH JIMHE BOJIHBI
652 um. Kakyio sHepruro TepsieT aToM BOAOpPOJAa MpH H3IYYEHUH 3TOTO
thoTona?
Bapuanm 41.
3a 0 nSe , wHg

Aava. OnummTe coctaB aTOMOB H30TOTIOB u .
Bapuanm 42.
3apaya. MarHUTHBI TIOTOK Yepe3 KBAAPaTHYIO IPOBOJOYHYIO PaMKy CO
CTOPOHOM 5 CM, IJIOCKOCTh KOTOPOM MNEpPHEeHAUKYJApHA JUHUSIM HHIYKIUH
OJHOPOAHOr0 MarHuTHOro mosnsd, pasen 0,1 MB6. KakoB Momynb MarHWTHOM
UHIYKIUHU T0Js1?
Bapuanm 43.
3agaya. Maremarnyeckuii MasTHUK [UIMHON 1M ycTaHoBieH B JudTe,
KOTOPBIH JBIKETCS BHHU3 PAasrOHSsACh ¢ yckopeHmeM 3 wm/c’. Uemy paBeH
nepuoj; KosiebaHuit 3toro mastHuka? MastHuk coepmun 3a 40 ¢ 240
Kosiebanmii. HaliT meproj v 9acToTy KoJeOaHui.
Bapuanm 44.
3apayva. Paccrosinue mMexay rpeOHsIMH BOJH B Mope A=5 M. [Ipu BcTpeuHom
JIBIDKEHHM KaTepa BojiHa 3a t=1 ¢ ynmapsieT o kopmyc karepa N1=4 pasa, a npu
norryTHOM N>=2 paza. HaifTu ckopocTh KaTepa U BOJHBI.
Bapuanm 45.

3apmauva. 3apsng Ha OOKIamKax KOHIEHCATOpa KoJeOATEIbHOTO KOHTYpa
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M3MeHseTcs 10 3akoHy q=3-10'-c0s800-m-t. MHIyKTHBHOCTh KOHTYpa 2I'H.
IIpeneOperass aKTUBHBIM COINPOTHBIICHHWEM, HANAWTE AIIEKTPOEMKOCTH
KOHJICHCATOpa M MaKCHUMaJbHOE 3HAYCHHE JHEPTHH JIIEKTPUYECKOTO OIS
KOHJACHCATOpa U MArHUTHOI'O MOJIA KaTYIIKW HHAYKTUBHOCTH.

Bapuanm 46.

3apavya. Ha mudpakunoHHYIO pelieTky HOpMallbHO TaJacT CBET pa3psaHOi
TpyOKH HaIOJIHEHHOW aToMapHBIM BoJopoaoM. [locTosHHAs pemerku 5 MKM.
Kakomy mepexony 3JIeKTpOHa COOTBETCTBYET CHEKTpajibHas JIMHUS,
HaOMrolaeMasi py MOMOILM 3TOH PEIIeTKH B CIEKTPE S5 MOpsiIKa MOJ yrJIoM
41°.

Bapuanm 47.

3agaya. Onpenenure SHEPTUIO, MACCY U UMITYJIbC (POTOHA 711 MHPPAKPACHBIX

Jydeil ¢ 4acTOTOM 102y,

Bapuanm 48.

3agaua. Jomummure spepubie peakuun N + %He — 2 + 11H; 2 3Al + % He
— 0P +?

Bapuanm 49.

3apauva. Kakoif momkHa OBITH CKOPOCTh M3MEHEHHWS CHIIBI TOKA, YTOOBI B
KaTymke HHAYKTUBHOCTHIO0 50 MI'H BozHuki1a 9/]C camounaykuuu 30 B?
Bapuanm 50.

3amava. Kak w3MmeHHTCS mepHol KoiieOaHWH TPYKHMHHOTO MasTHUKA HPU

YMEHBIIEHUH Macchl Ipy3a B 2,25 pa3?
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