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Kadenpa-pazpaborunk Kadenpa skcriepumeHTanbsHON (GU3UKU
Brimyckatomnias kadenpa Kadenpa paanodnexkTpoOHUKH U 3JIEKTPOIHEPTETHKH

TunoBble 3a7aHus 15 KOHTpOJ’leOﬁ paﬁDTbI

1 CEMECTP

BapuaHTBEI KOHTPOJIEHOM Da6OTBI 110 pa3acjaaM d)I/ISI/IKI/IZ

MexXAarnUuKa, MOJNeKyIApHas d)us‘uica, mepMoauHaMuKa, JleKmpocmamuka, NOCMOSIHHbI MOK,

NEeKMPUYECKUL MOK 8 PA3TUUHBIX CPeOax, MAZHUMHOE NOojle, JJIeKMPOMASHUMHASL UHOYKYUSL.
Bapuanm 1.

1. ABromMOOMIb TIpOLIEN TMOJIOBUHY IYTH CO CKOpPOCThIO Lo. Ha ocTambHOW uYacTM myTH OH
MOJIOBUHY BPEMEHM JBUTAJICS CO CKOPOCTBIO L1, a OCTABLIMICS Y4aCTOK — CO CKOPOCTBIO VL2.
Haiitu cpeaHioro cKopocThb 3a Bce BpeMsl IBUKEHHS aBTOMOOIISL.

2. OmpesenuTh Maccy KHMCIOpoaa, oobem koToporo 40 M3, Haxojsuierocs moj AaBIeHHEM
1,93*10° Ia npu Temmeparype 17°C. (R=8,31 Ix/K/Mois).

3. BeluncnuTe pa3HOCTh MOTEHIMAJIOB MEXAY JBYyMs ToukamMu 1 M 2, HaxXOJAIIMMHUCS Ha
paccTosHUAX 15 ¢M 1 25 CM COOTBETCTBEHHO, OT TOUeuHOTo 3apsaaa =10 Ku.

4. DnektpoMoTop ¢ compotuBieHne 4 Owm moakmrodeH k reHeparopy ¢ DJC 220 B u
BHYTpeHHUM conpoTuBieHueM § OM. [Ipu pabore MmoTopa yepe3 ero 0OMOTKH MPOXoauT Tok 10
A. Onpenenuts KIIJI anexkrpoasurarens.

5. IlpoBomsimiast cdepa paamycom R = 10 cM momerieHa B 3JIEKTPOJUTHUECKYIO BaHHY,
HAIOJIHEHHYIO PAacTBOPOM MeTHOro Kymopoca. Hackonbko yBenuuuTcs macca cdepsl, eciu
OTJIO)KEHUE MeIu AnuTcst t = 60 MMH, a SJIEKTpPUYECKUH 3apsj]l, MOCTYNAIOUMNA Ha Ka)abli
KBaJPAaTHBINA CaHTHUMETP ToBepXxHOCTH cdepsrl 3a 1 ¢, ¢ = 0,01 Kn? Monspuas macca mequ M =
0,0635 Kr/MoMb.

6. [lo nBymM O€CKOHEUHO [UIMHHBIM MPSIMOJIMHEHHBIM IPOBOJHUKAM, PACIOIOKECHHBIM
napajulesibHO JIpyr Apyry Ha pacctosHuu 20 cM, TekyT TOoku cujiod 5 A m 10 A B oaHOM
HanpasieHuu. ONpenenuTb MarHUTHYKO MHIYKIUIO TOJS B TOUYKe, yAajJeHHoM Ha 30 cMm oT

KaKI0ro nmpoBOAHHKA.



7. BUTOK MpoBOHMKA IUIOMAALI0 4 cM? pacroNokKeH MepHeHIUKYISpPHO BEKTOPY MArHUTHOM
uHaykuuu. Yemy paBHa DJIC unaykuumu B BUTKE, eciau 3a BpeMsa 0,05 cexyHn marHuTHas
UHAYKIMS paBHOMepHO yobiBaet ¢ 0,5 Ti o 0,2 Tn?

Bapuanm 2.

1. BepTukaibHO BBEpX C HMHTEPBAJOM BpPEMEHHM T OpOIICHBI JBa IIApUKAa C OJUHAKOBOM
CKOPOCTBIO Lo M3 OJIHOM W TOHU ke TOukd. Yepes kakoe Bpems Imocie Opocka BTOPOro MIapuKa
OHM CTOJIKHYTCS?

2. Ilpu yBenuueHuu pnaBieHuss B 2 paza oObem raza ymenepmmwics Ha 60 wmi. Haittu
nepBOHavYalIbHBINA 00beM. TeMmepaTypa MocTOsIHHA.

3. JIBa 3apsima q1 = 1,1 uKi u q2 = 4,4 HKin HaxonsaTcs Ha paccTostHAM T = 24 ¢M APYT OT JApyTa.
['me HY>)KHO TIOMECTUTBH TPETHH 3apsAl g3, YTOOBI CUCTEMA 3apsIOB HAXOIWJIACh B PABHOBECHU?
Bbyner nu aTo paBHOBecue ycroiuuBeiM? HaliTu BennuuHy 3apsijaa gs.

4. DIEeKTpOdHEPrusi TEeHepaTropa IMepeaeTcs IMOTPEOUTEN0 MO MPOBOAAM, HMEIOIIUM
conpotusiienue 300 Om. KIIJ| nunum nepenauu pased 0,85. Haiitu conpoTuBiieHHE HArpy3KH.
BHyTpeHHUM cONpOTHUBICHUEM T'€HepaTopa MpeHeopeyb.

5. Ilpu snexTponu3se, [UIMBLIEMCS B TEYEHUE OJHOIO 4aca, cuila Toka Obula paBHa 2,5 A. Uemy
paBHa TeMIIepaTypa BBIJIEIUBLIETOCS aTOMAPHOIO BOAOPOJA, €CIM IpPH JABICHUHM, PABHOM
10° Ia, ero 00BEM paBeH 2 n? DNeKTPOXUMHUYECKUN SKBHUBAJIECHT

k=10-10"8 —.
BOZOpOaa Ka

6. Ilo konbLEBOMY MpPOBOJHUKY paauycoM 20 cM TedeT TOk cuioil 6 A. IlapamiensHo ero
IUIOCKOCTH HA pPAacCTOSHUM 2 CM HaJA I[EHTPOM MpPOXOAUT OECKOHEYHO JUIMHHBIN
IPSIMOJIMHEMHBIN MTPOBOJHUK C TOKOM cwiioil 4 A. Omnpenenuts MHAYKLIHIO W HAIpsSHKEHHOCTh
MarHMTHOTO TOJIS B IIEHTPE KOJIbLIA.

7. Kakoil MarHMTHBII MOTOK MPOHU3bIBAET Ka)/Abld BUTOK KaTymku, umeromeil 2000 BUTKOB,
€CIi TpU pPABHOMEPHOM MCUE3HOBEHMM MarHuTHoro mnois B TeueHue 0,1 ¢ B Kkarymike

naaynupyercs J/1C panas 15 B ?
Bapuanm 3.

1. VYpaBHEHME IBUKEHUS MaTepUAIIbHON TOYKHU BIOJIb OCU X UMEET BUA X = A + Bt +
Ct?, roe A=3 M, B=2 m/c, C= —0,5 m/c?. HaliTi KOOpAMHATY X, CKOPOCTb U, YCKOPEHHE a
TOYKM B MOMEHT BpeMeHH t = 6 C.

2. HaiitTu HayanpHy!0 M KOHEYHYIO TEMIIEpaTyphl, €Cld MpH H300apHOM
oxyaxaeHuu Ha 295 K ero o6beM yMEeHbIIWIICS BABOE.

3. Toueunsle 3akperuieHHble 3apsaapl q1 = 40 HKn u q2 = — 10 sKn Haxonparcsa Ha

paccrosHuu r = 20 cM apyr oT apyra. ['e ciemxyer mOMeCTUTh TPETH 3apsas (3, YTOObI



OH Haxoauics B paBHoBecun? [lpu kakoMm 3HaKe 3apsna (3 paBHOBeCcHE OyIeT
YCTOMUYUBBIM?

4. Hctounuk toka ¢ DJIC 1,8 B umeer BHyTpennee conporusienue 0,5 Om. Haiitu
KII/] ncrounuka npu Toke B enu 3,2 A.

5. [Ipy HUKEIUpPOBAHWHW W3ACHUS B Te4YeHUE 1,5 4 OTJIOKHUICA CIOW HHUKEIS

tommunou 1 = 0,02 mm. OnpenenuTe IIOTHOCTh TOKA, €CJIM MOJISIpHAsI Macca HUKeIst M =

3 Kr
o - 51t RO I
0,0587 kr/mMoib, BAJIGHTHOCTh N = 2, INIOTHOCTh HUKEJIS M

6. MarauTHoe 1oJIe KaTyIIKA ¢ MHIYKTUBHOCThIO 125 MI'H obnanaet sueprueit 0,2
Jx. Uemy paBHa cujla TOKA B KaTyIIKe?

7. [To 1ByM 6€CKOHEUHO JUIMHHBIM HapaJlIebHBIM IPOBOJHUKAM TEKYT TOKH 16 A u
14 A o0IMHAaKOBOrO HampaBi€HUS, PACCTOSIHME MEXIYy IpPOBOAHMKaAMU 32 cM.
Onpenenuth HMHAYKIMIO M HANpsHKEHHOCTh MAarHUTHOIO IIOJIE B TOYKE, JIeXKallen

MOoCepeIMHE MEXK Y MPOBOIHUKAMH.
Bapuanm 4.
1. JIBa Tenma OpOCHIIM OAHOBPEMEHHO M3 OJHOW TOYKH: OJHO BEPTHUKAILHO BBEPX,

apyroe o yrioM o = 60°k ropu3onTy. HauanbHasi CKOpOCTh Ka)kI0To Teia Lo = 25 M/C.

Haiitu paccTosiHue Mexay Tesnamu uepe3 Bpems t = 2,1 c.

2. OnpejienuTh TeMIepaTypy Tas3a, MMEIONIET0 SHepruio Ew=2*107"° Ik
(xk=1,38*102% JIx/K).
3. Onpenenuth KO3((UUHUEHT KECTKOCTH TMPYKUHBI TUHAMOMETpa, €CJIH €ro

nokasanus 2 H, npu 3ToM npykuHa pacTsiHyTa Ha 8,5 ¢M, a IepBOHAYaJIbHO ee JuIHA 4
CM.

4. JIBa »yeKTpOHA HaXOAATCS Ha OECKOHEYHO OOJIBIIOM PACCTOSHUM U JIBUTAIOTCS
HABCTpeuy APYT APYTY C OJMHAKOBBIMH TI0 MOLYIO cKopocTamu v = 2,0 -10° m/c. Haiitu
HauMEHbIIIEE PACCTOSIHUE, HA KOTOPOE OHU CONMM3ATCS.

S. KoHnuenrpanuss 571€KTPOHOB MPOBOJMMOCTH B KPEMHHHM IPH KOMHATHOMU
temneparype n1 = 101 M3 a mpu 700 °C np = 2*10%* M. Kakyio 4acTh cocTaBiseT
YHUCIIO AJIEKTPOHOB MPOBOJAMMOCTH OT OOIIEro uucia aToMoB kpeMHusa? IlnoTHocTh
kpemHns 2300 kr/m>.

6. [Tpu BKIIIOUEHHMH 3JIEKTPOMOTOpA B ceTh HampshkeHueM 220 B on motpebisieT Tok
10 A. Onpeaenutb MOIIHOCTh, MOTpednsiemyto MortopoM, u ero KIIJ, ecmu
COIIPOTHUBIIEHUE OOMOTKH MOTOpa paBHO 12 OMm.

7. JIBa mpsAMONMHENHHBIX OECKOHEYHO JJIMHHBIX IPOBOJHUKA CKPELIEHBI IOJ
npsiMbIM - yraoM. [lo mpoBogHukam TekyT Toku 8 A u 6 A. PaccrosHue mexay
npoBoAHMKAMH 25 cM. OmpenenuTb MarHUTHYKO MHIYKIUIO TOJS B TOYKE, OJUHAKOBO

YHaHeHHOﬁ oT 00oux IIPOBOAHUKOB.

2 CEMECTP



BapuaHThl KOHTPOJILHON pa0OTHEI O pazjaenaMm GU3UKH:

QJIEKMPOMASHUNMHAA undym;u;l, Mexanuyeckue KonieoaHus u BOJIHbL, DIEKMPOMACHUMHbLE
Koneoanus u 60JIHbl, ceomenpudecKkas onmuKka, K6aAHmMosdasl onmuxka, amomHnas qbu3ul<a, qbu3u1<a

amomHo2o a0pa.
Bapuanm 1.

1. 3a 3 ¢ MarHUTHBINA MOTOK, NMPOHU3BIBAIOLIUI POBOJIOYHYIO PaMKy, PaBHOMEPHO
yBenuuuiics ¢ 6 Bo no 9 B6. Yemy paBHo npu 3ToM 3Hauenue IJ{C uaykuuu B pamke?
2. JlaHo ypaBHEHHE TapMOHHYECKOro KojeOanusi Touku: x = 0,05-Sinl,57-t.
Ornpenenuth €€ aMIUTUTYAY U 9acTOTY KOJICOaHUS.

3. ['onocoBbie CBSI3KM IEBLIA, MOIOLIETO TEHOPOM (BBICOKMM MY>KCKHUM T'OJIOCOM),
koneOmoTess ¢ yactoroil or 130 mo 520 T'm. Omnpenenute MakCUMalbHYIO H
MUHMMAJIbHYIO JJIMHY W3JydaeMoi 3BYKOBOH BOJHBI B Bo3ayxe. CKOpPOCTh 3ByKa B
Bo3ayxe 330 m/c.

4. Haiinute MakcuManbHYIO JUIMHY BOJIHBI, KOTOPYIO MOXKET MPHUHATH MPUEMHUK,
ecsii EMKOCTh KOH/IEHCATOpa B €ro Koyie0aTeIbHOM KOHTYPE MOXKHO IUIABHO U3MEHSATH OT
200 n® go 1800 n®, a UHAYKTUBHOCTh KaTyLIKU MOCTOsIHHA U paBHa 60 MKI'H. CkopocTb
pacmpocTpaHeHus MeKTPOMArHUTHBIX BosH ¢ = 3-10° m/c.

S. 3puTenb C HOPMAIbHBIM 3pEHHEM CMOTPUT 4Yepe3 OMHOKIb Ha CLEHY,
HaXOJALIYIOCS OT HEro Ha pacctosiHue 15m. dokycHoe paccTrosiHue JMH3 OMHOKIS 20 cM
u -5cMm. Ha kakoM paccTOSHUM JOJKHBI OBITH JIMH3BI IPYr OT Apyra, YToObl 3pUTENb
BUJIET ClieHYy HaunOoJee cHO?

6. Atom Bomopona morioTun (ortoH. Ilpu 3TOM 3IEKTPOH HAXOAACh Ha BTOPOM
GOPOBCKOI OpOUTE, BBUIETEN M3 aToMa cO CKOPOCThIo 6210 ° M/c. OmpesenuTh JacToTy
CBeTa.

7. [lepuon nmonmypacnana paauoakTuBHoOro ioxa-131 pasen 8 cyr. Paccuuraiire, 3a

KaKoe BpeMs KOJIM4ecTBO aTroMoB #ona-131 ymensimutcs B 1000 pas.

Bapuanm 2.

1. Yemy paBHa OJIC caMOMHIYKIMH B KaTyllke C WHIYKTUBHOCTBIO 3I'H mpu
PaBHOMEPHOM YMEHBIIIEHUHN CHIIBI TOKA OT SA 10 1A 3a 2

2. N3 aByx MaTeMaTH4ecKMX MasTHUKOB OJMH coBepiinia 10 konebGaHuid, a 1pyroi
3a TO ke Bpems 6 kosebanuid. Haiiiute 1MHy Kakqoro MasiTHUKA, €CJIM CyMMa UX JITHH
paBHa 42,5 cMm.

3. Jlogka kavaeTcsl Ha BOJTHAX, PACIIPOCTPAHSFOIIMXCS CO CKOpocThio 4 M/c, n 3a 10 ¢
coBepmaet 20 konebanuii. KakoBo paccTosiHre MeXTy COCETHIUMHU TPEOHSIMU BOJTH?

4, B upeanpHOM KOJEOATENbHOM KOHTYpE aMIUIMTYJa KOJieOaHWW CHIIBI TOKa B

KaTyIIKe WHIYKTUBHOCTH paBHa 10 MA, a aMruinTyna kojaebaHul 3apsiga KOHACHcaTopa



paBHa 5 HKi. B MomeHT Bpemenu t 3apsan xonneHcatopa paseH 3 HKi. Haiinute cuy
TOKa B KaTYIIIKE B 3TOT MOMEHT.

5. Jlyd cBeTa mepexoaMT M3 cTekia B Boay. Yrona maieHus 45°. Uemy paBeH yron
npenomienus? [lokazarens npenomiienus crekia 1,6; Boabl — 1,3.

6. U3nydenne aGCOMOTHO YEPHOTO Tejla, MIOIIAIb MOBEPXHOCTH KOTOPOro 25 cM?,
MaKCHMYM 3HEPTUU NPUXOAUTCS Ha JIMHY BOJIHBI 680 HM. CKOJIBKO 3HEPruu U3aydyaercs
¢ 1 ecm? atoro Tema 3a 1 c.

7. 3anuiuTe AAEPHYIO PEakIuIo B-pacmana sapa Mapranna °’ ;sMn.

Bapuanm 3.

1. MarauTHBIM TOTOK, MPOHU3BIBAIOIINN 3aMKHYTHIA KOHTYp, 32 6 MC paBHOMEPHO BO3pacTaeT
¢ 2 no 14 mB6. KakoBa 3/1C unaykuuu B KOHTYype?

2. Haiitu maccy rpy3a, KOTOphelii Ha npyxkuHe xEcTkocThio 250 H/m nenaer 20 konebanuii 3a
l6c.

3. Paccrostnue Mexty rpeOHsAMH BoJH B Mope 5 M. [Ipu BcTpeuHOM JBM)KEHUM KaTepa BOJHA 3a
1 ¢ ynapsier o xopryc karepa 4 pasa, a npu nonyrHom — 2 pasa. Haiinure ckopoctu karepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCThH KaTepa O0JIbIIE CKOPOCTH BOJIHBI.

4. NnnyktuBHOCTh Karyliku paBHa 0,125 'n. YpaBHeHue xosebaHUil CUIIbI TOKa B HEW HMEET
Buj: i=0,4-cos(2-10%t), rae Bce BemmumHBl BhIpakeHsl B CU. Ompenenurte aMIUIHTYIy
HanpsKeHUs Ha KaTyIIKe.

5. Onpenenurte yroa moj KOTOPHIM HAOIIOAAETCS MAKCUMYM 3€JICHOr0 CBETa ¢ JJIUHON BOJHBI
550 HM B cHeKkTpe HepBOro MOpsAKa, MOJYYEHHOM C IMOMOIIbIO AU(PPAKIIMOHHONW peIIeTKH,
nepuon koropoit 0,02 mm.

6. Hambonpimas JyimHa BOJHBI CIIEKTPAIBHON BOJIOPOIHON cepuu baibmepa cocrariser 656,28
HM. OnpeaenuTs HauOoJIbIIYIO JUIMHY BOJIHBI B cepuu JleliMaHa.

7. KakoB »HepreTHueckuii BLIXOJ clleyIomei saepHoit peakiuu: ¢ 2He+* 2He= 7 sLi+! 1H?

Bapuanm 4.

1. B karymke uaayktuBHocTbio 0,4 I'H cuita Toka paBHa SA. KakoBa 3Heprust MarHUTHOTO TOJIS
KaTylmKu?

2. Temo coBepiiaeT rapMOHHYECKOe KojiebaHne 1o 3akoHy X(t)=0,4-cos5-m-t. Omnpenenute
aMIUTUTYY, NEpUOoJ, 4YacToTy, IHMKJIWYECKyl0 4acToTy kojeOanuil. Hapucyiite rpadux
Kosie0aHui.

3. ManeHbKuii mapuK MoABENIeH Ha HUTH AIHHOM 1 M K moToJiky BaroHa. IIpu kakoil ckopocTtu
BaroHa mapuk OyJaeT OCOOCHHO CHJIBHO KoyebaTbes MOJ ACWCTBHUEM YAApPOB KOJEC O CTHIKH
penbscoB? JlinHa penbea 12,5 m.

4. KoneGaTenbHBIM KOHTYP PaAHONPUEMHHUKA COACPKHUT KOHJEHCATOP, EMKOCTh KoToporo 10
H®. Kakoit gomxHa ObITh HHIYKTUBHOCTh KOHTYpa, YTOOBI 00€CIIeUnTh MPUEM BOJIHBI JJTMHON

300 M? CKOpOCTh paclpocTpaHeHus 3IeKTPOMarHUTHBIX BoaH c¢=3-108 m/c.



5. Ha ckonbKo H3MEHHTCS JJIMHA BOIHBI (PHONETOBBIX Tyueil ¢ yacToToi konebaunuii 7,5-101 I'n
IIPY NIEPEXO0JIE U3 BOJBI B BAKYYM, €CJIM CKOPOCTh PacHpOCTPAaHEHUs TAKUX JIydel B BOJE paBHA
2,23-10° km/c?

6. M3nyuenne ConHIA, 1O CBOEMY CIHEKTPaJbHOMY COCTaBy OJM3KO K H3IIyYCHHIO
a0COIIOTHO YEPHOTO Tela, AJsi KOTOPOT0 MaKCUMYM HCITYCKaTeIbHON CIOCOOHOCTH MPUXOAUTCS
Ha miuHy BojHbl 0,48 Mkm. Haittu maccy, tepsemyro COJIHIIEM €XKECEeKYHJIHO 3a CUeT
n3nydeHnusi. OueHuTh BpeMs, 3a KoTopoe macca CoJHIIa yMEHbIIUTCS Ha 1°.

7. CKOJILKO HYKJIOHOB, IIPOTOHOB U HEHTPOHOB COIEPKHUTCA B Azpe ypaHa 2> goU?

Tunoewie ¢onpocwt k 3xk3ameny (I CEMECTP):

3adanue 0na noxazamens OUeHUBAHUS OECKPURMOPOG: Buo 3aoanusn
«3naemy

TEOPETUUECKUI
1. lonstue nmpeamera — «pusnka». Mexanuka. Pa3znenst mexanuku. Crucrema
orcuera. KHHeMarnka NOCTYyHaTEeNbHOIO [BHKEHUS MaTEpUAJIbHOM TOYKH.
CriocoObl  omucanmst  ABwkeHus. [loHsATHA: paguyc  BEeKTOp, IIyTh,
nepeMeIlIeHre, CKOpocTb, YyCKOPEHHE.

2. YpaBHCHHS JIBIDKEHUS TOYKH, THIIBI JIBHIKCHHIA. HopMmanbHoe wu
TaHTeHIIMAJIbHOE YypaBHeHHMA. KuHemaTHkKa BpalaTeIbHOIO JBHXKEHUS.
BexTopsl, HampaBieHue, neicTBUA Haja BeKTopaMu. CBS3b BpallaTENbHBIX U
JINHEUHBIX XapaKTEPUCTUK JIBHIKECHHUS.

3. [luHamuka WMaTepuallbHOM TOYKH: WHEpPIHWs, Macca, NepBBIH 3aKOH
HeroTona, Mepa uHepLuy, UMIYJIbC TENA, CUJIa, PABHOACUCTBYIOIIAS CUJIA.

4. Bropoii 3akoH HpIOTOHa, OCHOBHOE ypaBHEHHE IIOCTYIATEIEHOTO
JnBwxeHud. Tperuid 3akoH Hetotona. [Tpumeps! cuit.

5. Cucrema MaTepuaibHBIX TOUYCK. 3aKOH COXpaHEHUs uMIyibca. LleaTp macc
CUCTEeMBI. 3aKOHBI IBMKEHH LIeHTpa Macc. Tperuit 3akoH HproToHa.

6. IlpeoOpazoBanus [annies. MexaHU4YeCKHA MPUHIIAI OTHOCUTEIBHOCTH.

7. llonsituss  sHepruu.  MexaHudeckass  SHEpPrus, KUHETHYECKas H
MoTeHIMaNbHass dHeprus. [loHsTnme MexaHmueckoi paboTel. CBolcTBa
KMHETUYECKON 3HEpruu.

8. IlorenunanbHas »Heprus. lloHsATHE BHEIIHMX W BHYTPEHHUX CHI, HX
B3aMMOCBSI3b.

9. Tlpumepsl NOTECHIUAIBHBIX CHII. 3aKOH COXpaHEHUsI dHepruu. AOCOIIOTHO
yHOpyTre u HEYpyTHE COyapeHusI.

10. Tlonsitme ¢uzmueckoro mnos. ['paBuranuonHoe nose. PeaktuBHas cuia.
Kocmuueckue ckopocTu.

11. Hewnepumanbuble  cucrembl — orcuera. Cuia  MHEpUMM  OpH
MOCTYNATEIbHOM U BpaliaTeabHoM ABKeHun. Cuna Kopuomnuca.

12. JluHaMuKa BpalleHUs MaTepUaIbHONW TOUYKH. MOMEHT UMITYJIhCa YaCTHUIIBI

1 MOMEHT CHJIbI. 3aKOH COXpaHCHH, TPOCKIINNU MOMCHTA UMITYJIbCA.




13. J/Iunamuka TBepIOro Telna (OCTYNaTelIbHOE U BpallaTeIbHOE IBHKEHUE).
14. BpameHnue Tena BOKpYT HETIOABMKHOM OCH, MOMEHT MHEPLIUH TeJa.

15. Teopewma IlITeitHepa. [IppMepbl MOMEHTOB HHEPIMH (PU3NICCKUX TEIL.

16. MoMmeHT uMITylbca ¥ MOMEHT CHJI TBEPIOTO Tela. 3aKOH COXPaHEHHUS
MOMEHTA UMITYJIbCA.

17. Kunernueckass SHEprus BpaIlAIOLIETOCsl Tela OTHOCUTEIbHO ocu Z.
PaGoTa BHEMIHUX CHJIT IS BPALIaloIEerocs Tea.

18. Kunermueckass »HEprusi TBEpAOTO Tela MPU CIOXKHOM JIBUKCHHH.
AHaNorus MeXJy OCTYNaTeIbHBIM U BpalllaTeJIbHBIM ABIKCHUSAMHU.

19. CremumanbHas Teopust oTHOcUTenbHOCTH. [IpeoOpa3zoBanus Jlopenia.
WHTepBan BpeMEeHH U JUIMHA OTPEe3Ka B Pa3HBIX CUCTEMax OTCYETa Ha OCHOBE
npeoOpazoBanuii JlopeHnia. OQHOBPEMEHHOCTh COOBITHH B Pa3HBIX CHUCTEMax
oTCcYeTa.

20. DneMeHTHI peTsITHBHCTCKON TuHAMHKH. CBSI3b SJHEPTUH U MACCHI.

21. DneMeHTBl MEXaHUKHU KHUJIKOCTSH M ra3oB. 3akoH Apxumena. J[BmxeHus
JKUAKOCTH W Ta3a, XapakTepUCTUKH €ro  ONHCaHUS. YpaBHeHne
HEpa3pbIBHOCTHU. Y paBHEeHUE bepHyIn.

22. Bsi3kocTh KUAKOCTH. PexkuMbl TedeHus skuakoctu. OmnpenencHue
Bsi3kocTu: Meton Ctokca, Meron [lyazeins.

23. MonekymsapHast  ¢uznka  (CTAaTUCTUYECKHMH  TIOAXOA  OIHCAHHSA
TePMOJMHAMUYECKUX cuUcTeM). TepmommHamuka. MaeampHbIN Ta3. 3aKOHBI
UEaFHOTO Ta3a U MPOIECCH (M30XOPHBIN, N300apHBINA, H30TEPMHUECKUN).

24. VpaBHEHHE COCTOSHHA HJealbHOro Taza. (OCHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KHHETHUECKOM TEOPUH HJI€ATbHBIX T'a30B.

25. 3akoH MakcBemna O pachpesiie]IeHUH MOJIEKYJl WJACaNbHOrO Tasa IIo
ckopocTsiM.  bapomerpuueckas ¢opmyna. Pacnpenenenue  BosbliMaHa.
CpenHee YHCIO CTOJKHOBEHMH W CpeHssE JUIMHA CBOOOJHOTO mpodera
MOJIEKYI.

26. OcHOBBI TEPMOAMHAMUKH, UCIIOJIb3yeMble MOHATHS. 3akoH bosbimana o
PaBHOMEPHOM DPACHpPEAENICHUH JHEPIUU II0 CTENEHSIM CBOOOIBI (3aKOH
paBHOpPACTIPEICIICHNUS).

27. TlepBoe Hayano TepMOJAMHAMHKH. PaboTa raza nmpu ero paciumpeHuy.

28. TemnoeMKOCTh HWACATBHOTO Tra3a. MoNspHas TEIUIOEMKOCTh IPH
MOCTOSTHHOM 00beMe. MouspHasi TEIUIOEMKOCTh HpPY ITOCTOSHHOM JaBIICHUH.
YpaBuenue Maiiepa.

29. H3zompomecch: M30XOPHBIH, n300apHBI, M30TEPMUYECKUH,
agnabaruueckuil. Pabora npu agmabatuyeckom mponecce. [lonmutponnueckne
MIPOLIECCHI.

30. Kpyrossie npoueccsl (ukisl). OOpaTuMble 1 HEOOpAaTHUMbIE MPOLECCHI.
Ontponus. HepaBenctBo Knaysmyca. M3o3uTponuitHeiii nmpouecc. Popmyra
Bonpumana anst saTponun. [IpuHIIMT BO3pacTaHust SHTPOIIHH.

31. Bropoe Hauamo TepMOIMHAMHUKH. TpeThe HAyYallo TEPMOJIUHAMUKH.
TermnoBble ABUTATENN U XOJMOoAWIbHBIE MaluHbl. Teopema Kapno. [{ukin KapHo
u ero KIIJI.

32. Peanbnble rasel. YpaBHeHue Ban-nep-Baanbca. Buytpennss sneprus raza

Ban-gep-Baanbca. M30TepMbl A5s peanbHOro rasa.




33. Dnekrpoctatuka. CBOWCTBA 3MEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHHUSI.
3axon Kynona (ckanspHasi, BeKTOpHas 3amuch). 3akoH Kymnona B cpene.

34. DneKkTpocTaTHYECKOe IOJIE W €ro  HampsHKeHHOCTb.  IIpuHIUI
cyneprno3uuud. JIMHUM  HAOpPsDKEHHOCTH  AJIEKTPOCTATHYECKOIO  IOJIS.
OpHOpPOIHOE ¥ HEOAHOPOTHOE IEKTPOCTATHIECKOE OJIE.

35. Ilotok BekTopa HanpsbkeHHOCTH. Teopema ["aycca. [IpuMenenne Teopembl
I'aycca: anexTpocTaTHyeckoe Mosie OECKOHEYHOH paBHOMEPHO 3apsiKEHHOM
wiockocT. [lome OBYX OECKOHEUHBIX MapajUIeNbHBIX C OJWHAKOBBIMH TI0
MOJYJI0, HO TIPOTHUBOIIOJIOXKHBIX IO 3HAKY PABHOMEPHO 3apSyKEHHBIX
IIJIOCKOCTEH.

36. Pabora 3JIEKTPOCTATUIECKOIO IOJISL. Hupkynsst BEKTOpa
HaNpsHDKEHHOCTH AJIEKTPOCTATUYECKOT 0 1oJisl. TeopeMa 0 UUPKYISLUH.

37. IlorenunanbHasi 3HEprusi 3apsuoB. lloTeHiman, pa3HOCTh MOTEHLIHAIOB
3JIEKTPOCTATHYECKOTO MOJIS 3apsa U CHCTEMBI 3apsiioB. DKBUIIOTCHLUAIBHbIE
MOBEPXHOCTH UX B3aUMOCBSI3b C JJMHUSIMH HANPSHKEHHOCTH.

38. Dnextpuueckuii OUMONb. HampsykeHHOCTh AMIIONS TEPHSHIUKYISIPHO U
napaieabHo ero ocu. JIumnoiabs B HEOJHOPOJIHOM U HEOJHOPOIHOM TIOJE.

39. DnekTpocraTHUeckoe  mojie B BemecTBe.  JIMDNCKTPUKH B
JNIEKTPOCTATHYECKOM  MOJ€, THUMBl JAWAIEKTPUKOB, WX  HOJSIPU3ALHUSL.
CyMMapHbli ~ AMOONBHBIM ~ MOMEHT. IlOJSpPU30BAaHHOCTH  AHUAJIEKTPHUKA.
Jusnexrpuueckast BOCIPUUMYMBOCTD BELLIECTBA.

40. Bekrop aneKTpu4eckoro cMemeHus. Jlu3jekrpuyeckas NPOHUIIAEMOCTh
cpenpl. Teopema ["aycca amnst BeKTOpa SJIEKTPHUECKOTO CMEIICHUS.

41. TlpoBogHWKM B 3JeKTpocTaThdeckoM moje. CBOHCTBA 3aMKHYTOM
MIPOBOIAIIEH 000TOUKH.

42. Dnexrpoémrocts. Konnmencatoppl. EMKOCTh IIOCKOTO KOHJEHCATOPA.
CoenuHeHnE KOHIEHCATOPOB.

43. DHeprus SJNEKTPUYECKOIO TOJSI: CHCTEMbl 3apsAoB  yEIMHEHHOTO
NPOBOJHMKA, 3apsDKEHHOTO KOHIEHCATOpa. ODHEPrusl 3JIEKTPOCTATHYECKOTO
TOJISL.

44. Dnextpudeckuil TOK. [IJIOTHOCTH SJEKTPUUIECKOTO TOKA. YpaBHCHHE
HENPEepBIBHOCTH (HEpa3phIBHOCTH). 3akoH OMa JUIs ydacTKa M TIOJHOM LeMu.
3akon Owma B wHTerpanbHoW u auddepennuansHoi Gopme. CoennHeHue
COINPOTHUBJIEHUH.

45. Pabora W MOIIHOCTH 3JIEKTPUYECKOTO TOKa. 3akoH J[xoymns Jlenma B
uHTerpansHoi u quddepennuansaoit popme. KITI.

46. Croponnue cuiibl. O0001EeHHbIH 3ak0H OMa JUIst HEOJHOPOIHOTO y4acTKa
LeNH U ero yacTHble ciayvau. [Ipasuna Kupxroga (nmepsoe u Bropoe). [IpaBuna
COCTaBJICHHSI CUCTEMBbI YPaBHEHHH.

47. Teopusi >NMEKTPUUECKOTO TOKa B MeTayuiax (teopust [pyne), BBIBOIBI
3akoHOB Oma wm JIxoyns-JleHma cormacHo maHHOW Teopuu. SBieHue
CBEPXIPOBOIUMOCTH.

48. DneKkTpUYeCKHH TOK B MHOIympoBoaHHKax. CoOCTBEHHAs MPOBOJUMOCTh
NOJTYIPOBOAHUKOB. [IprMecHbIe MOTYTPOBOJHHUKH.

49. DAeKTpOHHO-IBIPOYHBIM  mepexoa. [loaynpoBOAHMKOBBIA — AMON U

TPAH3UCTOP. I/IHTCFpaJ'IBHBIC MHKPOCXCMBEIL. HpI/IMCHeHI/IC MOJIYIIPOBOAHUKOBBIX




npudopoB.

50. DnekTpuYecKHid TOK B JKHAKOCTIX. JCKTPOJIH3. DJICKTPOIHTHYECKAS
JUcconManysl. DIEeKTPOXUMHUYECKHUM SKBUBaNICHT. 3aKoHbl Dapaest.

51. DnekTpuuecknii TOK B Ta3ax W BaKyyMme. [e€pMOAIEKTPOHHAS SMUCCHSL.
CamocTosATeNIbHBIE W HECAMOCTOSITENbHBIE paspsiasl. Bunsl  paspsanos.
Honuzanus u pexomOunanus. [1na3zma.

52. MarnutHoe moje B BaKyyMme, ero cBoiictBa. OmbITel DpcTena. 3akoH
Amriepa u MarHuTHasg MHIyKOus. [IpaBuimo jeBod pyku, MpaBUIIO IPAaBOTO
BUHTA (TIpaBoro Oypasuuka). CUIIOBbIE TMHUN HHAYKIIUA MAarHUTHOTO TOJISL.
53. 3akon buo-Casapa-Jlanmaca. MarHuTHOTO MoJie NPSMOTO TOKA, B LIEHTPE
KPYT'OBOTO TOKa, paMKa ¢ TOKOM. MarHuTHOE I10JI€ COJICHON 1A ¥ TOPOUA.

54. BekTtop MarHWUTHOW WHAYKIWU. B3amMopeicTBre mapauienbHBIX
IPOBOJHHUKOB C TOKaMHU. MarHUTHOTO IOJI€ ABMXKYILETOcs TOYEYHOTO 3apsija.
CBS3p MarHUTHOT'O M 3JIEKTPUYECKOIO MOJeil ABmxkyuierocs 3apsaa. Cuna
Jlopenua.

55. JIBukeHHME 3apsHKCHHBIX 4YacTHUIl B OJHOPOJAHOM MAarHUTHOM IOJIE.
Dddext Xomna.

56. IloTok BekTOopa MarHMTHOW WMHIYKIHMW U Teopema ['aycca. Llupkymsmus
BEKTOpa MarHUTHOM MHIyKUWU. TeopeMa 0 HUPKYJSALHUHA BEKTOpa MArHUTHOMU
nHayknuu. CpaBHEHUE TIOTOKOB U IUpKyisnuii E u B.

57. MexaHu3M HaMarHW4YMBaHUS MarHeTHKOB. MarHuTHbIE CBOcTBa
BemectBa. [lapamarautaeii a¢dexr. [lapamarneTnku, (eppomMarHeTHKH |
JUaMarHeTHUKU.

58. DnexTpoMarHuTHas WHIYKIIHS. OnbITH ®dapages. 3aKkoH
3JIEKTPOMArHUTHON MHAYKIKU. [Tprpoaa a3neKTpOMAarHuTHOM HHIYKIUH.

59. BuxpeBoe anekTpudeckoe mnoie. MHIyKTUBHOCTh colieHouAa (KaTyIIKH).
Srnenue camounaykuuu. J/1C caMOMHAYKIUU.

60. Bzaumnas uHAYKOMS. B3auMHas HWHOIYKTUBHOCTH JBYX —KaTyllIek.

TpancdopmaTop. Koappunment tpanchopmanun. JHeprus MarHUTHOTO TIOJIA.

3aoanue 013 nokazamens OUeHuesanusn OeCKpunmopoe:

«Ymeemy», «Bnaoeemy

Buo 3aoanus

Bapuanum 1.

3agaya. lIpsMonuHeliHOe NBIKEHUE TOYKHM OMMCHIBACTCS YpaBHEHUEM X=-
10t+4*t%. HaiiTi cKopocTh M yCKOpPEHHe TOUKH B MOMEHT BpeMenH 10 c.
Bapuanm 2.

3agaya. B Gannone BMECTUMOCTBIO V = 6 JT HAXOAUTCS KHCIOPOJ MAaCCOH m =
8 1. OnpenenuTh KOJIMYECTBO BEIIECTBA N ¥ YUCIO N MOJIEKYJI ra3a.

Bapuanm 3.

3apaua. Aspoctat Maccoid m = 500 Kr Hadaj OIMyCKAaThCS C YCKOPEHUEM a =
0,25 m/c®. Haiitn mMaccy GatacTa, KOTOPBI Hajgo cOPOCUTH 3a GOPT, Y4TOOKI

a’pocTarT TONYYMJI TaKOe >K€ YCKOpEHHEe, HO HAalpaBICHHOE BEPTHUKAIBHO

TEOPETUUECKUM /

MPaKTUYECKUI




BBepX. COnpoTHUBIICHNE BO3yXa HE yUUTHIBATh.

Bapuanum 4.

3apgaya. /[e O€CKOHEYHO [UIMHHBIE DPABHOMEPHO 3apsDKEHHBIE HUTH C
JUHEHHOH MIOTHOCTHIO 3apsaaoB 11 = 6 - 108 Kn/m u 12 = — 3 - 10° Ki/m
pacmooKeHbl MapajuleIbHO Ha paccTosHuM I = 24 cMm apyr oT apyra. Ha
KakOM pacCTOSHUM OT II€PBOM HUTH PE3YNbTUPYIOLIAsi HANPSHKEHHOCTb
3JIEKTPOCTATHUYECKOTI'O MOJISl pABHAHYJIIO?

Bapuanm 5.

3agaya. Ilpu snexTponnse pacTBopa cepHONW KUCIOTHI ¢ conpoTuBiaeHueM 0,6
OmMm 3a 60 mMuH BelIenWioch 3,3 11 BOIOpOJa NPHU HOPMAIBHBIX YCIOBHUSX.
Onpenenuts MOLTHOCTh, PACXOyEMYIO Ha HarpeBaHUE JIEKTPOJINTA.
Bapuanm 6.

3apauya. batapes ¢ DJJC 240 B u BHyTpenHum comportusicHueM 4 Owm
3aMKHyTa Ha BHelHee compoTuBieHue 46 Om. HaliTu monHyro MOILHOCTS,
none3nyro MorHocTh u KI1/] 6arapen.

Bapuanum 7.

3agava. DIeKTPOH BIETAET B OMHOPOAHOE MATHUTHOE TIOJIE CO CKOPOCTHIO M/C,
HaIpaBJIeHHON MEPHEeHIUKYIAPHO JUHHUSIM HWHIYKIUM MAarHUTHOTO TIOJIS.
Nunykius marautaoro monst 4 MTn. HaliTu TaHreHnmanbHOE M HOpMAabHOE
YCKOpPEHUS 3JIeKTPOHAa.

Bapuanum 8.

3apayva. [IpsMmonuHeiiHoe JBUKEHUE TOUYKH OMUCHIBACTCS ypaBHEHUEM x = 5t
+ 1,2t* M. HaiiTu ckopoCTb U yCKOpEHHE TOYKH B MOMEHT BPEMEHH § C.
Bapuanm 9.

3agaya. Termo Maccoil mi= 4,0 Kr yIIpyro CTaJIKMBA€TCs C MOKOSAIIMMCS TEJIOM,
MpU 3TOM €ro CKOPOCTh YMEHBIIMJIAach B N = 4 pa3a W H3MEHHWIAch IO
HampasieHuo Ha yroi o = 90°. Haiitu Mmaccy my BTOpOro Tena.

Bapuanm 10.

3apaua. /[Ba 3apsa 1 = 30 HKn u 2 = — 20 1K Haxonarcs Ha paccTostHUM 36
CM Jpyr otT apyra. HailTu nosnoxeHue TOYKM Ha IPSIMOM, ITPOXOSIIEH depes
3TH 3apaabl. HanpsKeHHOCTh 3IeKTPUIECKOro MO, B KOTOPOH paBHA HYJIIO.
Bapuaum 11.

3agaya. PaccrosHne MexQy —IUIACTHHAMHM  IUIOCKOTO  BaKyyMHOTO
koHmeHcaropa d = 24 wmm, amuHa mwiactud | = 3,0 cm. B konmeHcarop
NapaUIENBbHO €0 IUIACTHHAM BJIETAET DIEKTPOH CO CKOPOCThIo L = 4,0 - 10°
M/c. Ha xakoe paccTOsilHUE CMECTHTCS OSJEKTPOH B  HallpaBJICHUH,
MEPIEHANKYIIPHOM IIJIaCTUHAM, K MOMEHTY BBUIETa €ro M3 KOHAEHCATopa,
€CIIM HanpshkeHue Mexay niuactuHamu U = 3,6 B.

Bapuanm 12,

3apava. Ilpu smekTposimze pacTBOpa CEpHOW KHUCIOTHI 3a 2 9 30 MuH
BBIIETIIIOCH © 7 BOXOpOJa MpPH HOPMAJbHBIX YcioBusAX. OmnpenenuTs
COTIPOTHUBJICHUE PAacTBOPA, €CIIM MOIIHOCTH TOKa 42,5 BT.

Bapuanm 13.

3agaya. Bo ckonbko pa3 KIIJ| nunum anextponepenaun ¢ HanpsokeHueM 400

kB Oompme KIIJ| nuHum snextpornepenayn ¢ HampsbkeHuem 160 kB, ecnu
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conpotunenue auHuK 400 OM, a nepenaBaemasi MOIIHOCTH 12 MBT?
Bapuanm 14.

3apgaya. Haiitu KuHETHYeCKyl0 SHEpPIUI0 IPOTOHA, ABKXKYIIETOCS IO Iyre
OKPYKHOCTH paanycoM 80 cM B MarHUTHOM TIoJie ¢ WHAyKnuei 2 Ti.
Bapuanum 15.

3agaua. HeOomnbimoe Teno ABMKETCS CHU3Y BBEPX IO HAKIOHHOW IJIOCKOCTH,
cocraBisitorield yron o = 20° ¢ ropuzontom. Haiitu xosddunmeHT TpeHus,
€CJIM BpeMsl oAbeMa Tejla 0Ka3ajoch B 1 = 2,5 pa3a MEHbIIIe BpEMEHHU CITyCKa.
Bapuanm 16.

3agaya. Kucnopox 1mpu HOPManbHBIX YCIOBHSIX 3allOJHAET  COCYJ
BMeCTUMOCTBI0 V=1511. OnpenennuTs KOIUYECTBO BEIIECTBA I'a3a U €r0 MacCy.
Bapuanum 17.

3apaya. OnpenenuTs  CUily, JACUCTBYIOIIYIO €O  CTOPOHBI  IOJA
HanpspkeHHOCTRI0 E=3600 H/Ki1, Ha Todeunsrit 3apsn 6 HKI.

Bapuanm 18.

3agaya. DOnekTpuueckoe Toine  0o0pa3oBaHO  OECKOHEYHO  JUIMHHON
3apsHKEHHON HUTHIO, JMHEWHAs IUIOTHOCTH 3apsaga kotopod T = 40 vHK/Mm.
Onpenenuts pabOTy, COBEpIIACMYIO OTHM IIOJIEM TIpU MEepeMENeHUH
3JIeKTpOHA W3 TOYKH, OTCTOALIEH Ha paccTosHuM 12 cM, B TOYKY Ha
pacctostaum 10 cM OT HUTH.

Bapuanm 19.

3agaya. OnpenenuTs TOMIHMHY h ciost Menu, BeIIENHBIIEics 3a Bpems t = 4,5
Y MIPH 3JIEKTPOJIN3E MEJHOTO Kylopoca, €Cii INIOTHOCTh ToKa j = 60 A/M2.
Bapuanum 20.

3agaya. Tpu koHmeHcaTopa eMkocThio C1 = 10 Mrk®, C; = 25 Mx®d, C3 = 45
MK® Mocien0BaTebHO COSTUHEHBI B Oarapeto. HanpspkeHne Mexy TOUKaMu
A u B paBuo U = 35 B. HaiiTu 3apsig Ha KaXJI0M KOHACHCATOPE.

Bapuanm 21.

3agaya. [IpoToH ¥ DIJIEKTPOH, YCKOpPEHHBIE OJWHAKOBOM Pa3HOCTHIO
NOTEHIMAOB, BJIETAIOT B OAHOPOJHOE MAarHUTHOe moiyie. Bo ckombko pas
panuyc KpUBU3HBI TPAaeKTOpPUM NPOTOHA OoJibllle paanyca KpUBU3HBI
TPaeKTOPHH HIIEKTPOHA?

Bapuanm 22.

3agagya. ABTOMOOWIL €IET IO INOCCE CO CKOPOCThIO L = 52 KM/4.
Koadduuument tperns mexmy konecamu apromodmsa u goporoi p = 0,30. 3a
Kakoe MHUHUMaJbHOE BpEMsI aBTOMOOWIIb CMOXKET Pa3BEpPHYTHCS, HE CHIDKAs
ckopoctu?

Bapuanm 23.

3anaua. I'az npu Temmneparype T = 319 K u gaBnenuun p = 0.7 Mna umeet
IWIOTHOCTB p = 16 kr/M%. OnpenenuTh OTHOCHTENBHYIO MOJIEKYJISPHYO Maccy
Mr raza.

Bapuanm 24.

3apgava. IlonoxwurensHbld 3apsx 12 MxKn ynepxuBaer Bozie cebs Ha
paccrosinuu 0,5 M 3apsia B 2 mxKi. Halitu maccy oTpuniatensHoOTo 3apsija.

Bapuanm 25.
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3agaya. Tok B mpoBoaHUKE conpoTuBieHreM 12 OM paBHOMEpPHO yOBIBAaET OT
2 A 1o nynsa B teuenue 18 c¢. Ompenenuth TEIUIOTY, BBIICITHBIIYIOCS B 3TOM
MIPOBOIHUKE 33 YKa3aHHBIA MPOMEKYTOK BPEMEHH.

Bapuanm 26.

3agaya. [IBe anmeKTpoNMTHYECKHE BaHHBI COEIWHEHBI IOcCienoBaTensHO. B
NEepBOH BaHHE BBLACIMIOCH 3,9 T LIMHKA, BO BTOPOH 3a TO ke BpeMms 3,6 T
xene3a. L{uak nyxBaneHTeH. OnpeenuTh BAICHTHOCTD JKee3a.

Bapuanm 27.

3agayva. 3apspkeHHas 4acTHIA ABMIXKETCS B MarHUTHOM ITOJI€ MO OKPY>KHOCTH
co ckopocteio 10° m/c. Wmpykums wmarmutHoro mnons 0,6 Tin. Pamuyc
OKpYXHOCTH 6 cM. HaiiTu 3apsia yacTHIIbI, €CiIi W3BECTHO, 4TO ee dHeprus 19,6
- 100 Ik

Bapuanum 28.

3apava. [lepneHAUKYyJISIpHO BEKTOPY MArHUTHOW HMHIYKUUU MEPEMEIIAcTCs
MPOBOAHUK iHOH 1,8 MeTpa co ckopoctsio 8 m/c. DJ1C uamyKIu paBHa 1,6
B. HaiiTu MarHUTHYIO0 MHAYKLIMEO MAarHUTHOTO IMOJIA.

Bapuanm 29.

3agaya. /[pa Opycka maccamu mi=1,8 KT ¥ mp=6 KI, COCAMHECHHBIC IIIHYPOM,
nexaT Ha crone. C KakuM YCKOpPEHHEM a OyayT ABHUTraThbcs OPYCKH, €ClU K
OTHOMY W3 HHX NPHIOXKHUTH cuiny F=12 H, HampaBlieHHYIO TOPHU30HTAILHO?
KakoBa Oyzner cuna HatspkeHust T mHypa, COSTUHSIONIETO OPYCKH, €CIIHA CHITY
F mpunoxuts k mepBomy 6pycky? TpeHunem nmpeneOpedb.

Bapuanum 30.

3apauya. TepMoaMHAMHYECKOH CHUCTEME NEPENAHO KOJIUYECTBO TEIIOTH 450
Jk, Kak M3MEHWIIaCh BHYTPEHHSS JHEPTUsl CHUCTEMBI, €CIH TPH 3TOM OHa
copepimia padoty 200 Ix.

Bapuanm 31.

3agaya. BprumciauTe MOTEHIMAN 3JIE€KTPOCTATUYECKOTO TIOJSA, CO3AAHHOTO
toueunbiM 3apsmom  (=10° Kn ma paccrosamu 20 cM  OT Hero.
(L/AIIEE;=9*10°D/m).

Bapuanum 32.

3agaya. Tox B mNPOBOJAHWKE pPABHOMEPHO YBEIMYUBAETCS OT HYISA [0
HEKOTOPOT'0 MaKCHMMaJbHOTO 3HaueHus B TeueHue 15 c. 3a sto Bpems B
IPOBOJHUKE BBIIENWIACh TemioTa, papHas 10° k. Onpenenurs CKOPOCTH
HapacTaHUs TOKa B IPOBOJHUKE, €CITH COMTPOTHBIICHUE ero paBHO 6 OM.
Bapuanm 33.

3apauya. B 2eKTpOHHO-TYIEBOW TPYOKE YCKOPSIOIIEEe aHOMHOE HAMPSHKECHUE
paBHO 32 kB, a pacctosnue ot aHoga no skpaHa — 30 cM. 3a kakoe BpeMs
3NIEKTPOHBI HPOXOJAT 3TO paccrosHue? HadanbHyro CKOPOCTH 3JIEKTPOHOB
CUMTATh PaBHOW HYIIO.

Bapuanm 34.

3anaua. Haiitu oTHOIIEHHE 3apsia YaCTHUIIHI K €€ Macce, €CJIM OHa, BJIETas CO
ckopocThio 10° M/C B OJHOPOJHOE MarHWUTHOE MOJE HANPSKEHHOCTHIO 400
KA/M, IBHXKETCS IO Iyre OKPY)XHOCTH paauycoM 8,6 cMm. Hampapienue

CKOPOCTH ABMKCHHA YaCTHUIbLI NCPHCHAUKYIAPHO K HAIPABICHUIO WHIAYKIHUU
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MarHUTHOTO TOJISL.
Bapuanm 35.

3agaya. MarHuTHBIN MMOTOK Yepe3 KOHTYp MPOBOJHHKA conpoTtuBierneM 0,06
Owm 3a 1 cexynny m3menmics Ha 0,012 B6. Haiinute crty Toka B pOBOJHUIKE
€CJIM U3MEHEHHE IIOTOKA IIPOUCXOANIIO PABHOMEPHO.

Bapuanm 36.

3agaya. HaknoHHas 1utockocTh, oOpasyromas yroil o = 25° ¢ MIOCKOCTBIO
ropusonra, umeer umHy |=4 M. Temo, nBHUrascp paBHOYCKOPEHO,
COCKOIIB3HYJIO C 3TOW IIOCKOCTH 3a BpeMs t=6 c. Onpeaenuts Ko3QPUIHESHT
TPEHUS [ TeJIa O IIOCKOCTb.

Bapuanm 37.

3agaua. B Oammone comepxkutcs ra3 npu temneparype t1=120 °C. Jlo xakoit
TEMIIepaTypsl t2 Hy’KHO HAarpeTh ra3, YTo0bl €ro JaBICHHE YBEJINYMIOCH B 1B
paza?

Bapuanm 38.

3agaya. DneKTpoH, MpoOWAA B IUIOCKOM KOHAEHCAaTope IMyTh OT OJHOM
IUIACTUHBI [0 JPYroi, mpuobpén ckopocts 10° m/c. Paccrosnme Mexmay
miactuHaMu d = 4 mm. HaifTi pa3HOCTh MOTEHIMAIOB MEXAY [UIACTHHAMH U
MOBEPXHOCTHYIO IJIOTHOCTH 3apsi/ia Ha IIaCTHHAX.

Bapuanm 39.

3agaya. B cnupanu »neKTpUYECKOM IUIMTKM TeYeT TOK cuioil 6 A mpu
Hanpspkeaur 800 B. Ckoiibko 3HEepruu notpedisieT imTka 3a 15¢?

Bapuanm 40.

3agaya. MakcuManbHas aHO/IHAasA cujia Toka B Auoje paBHa 150 MA. Ckonbko
AJIEKTPOHOB BBIJIETAET U3 KaTOAA KAXKIYIO0 CEKYHIY?

Bapuanm 41.

3agaya. DIEKTpHUYECKOE IOJIE C PA3HOCTBIO MOTEHIHUAIOB 2 KB yckopsieT
AJIEKTPOH, KOTOPBIN 3aT€M BIIETaeT B OJHOPOJHOE MarHuTHOe moie (B = 1,2
MTn) nepneHIuKyIsipHO JIMHUSIM HHAyKuuu. Haiitm mepuox oOparieHus
3JIEKTPOHA.

Bapuanm 42.

3apava. Omnpenenuts JJIC WHIYKIMM Ha KOHIAX KPBUIBEB CaMoOJIeTa,
UMEIONINX JIMHY 12 M, eCIT CKOPOCTh CaMOJIETa MPH TOPU3OHTATILHOM TOJIETE
150 xM/4, a BepTUKajbHAs COCTABJISAIOIIAS BEKTOPa MHIYKIIMH MarHUTHOIO
noust 3emutu 0,5-107 To.

Bapuanm 43.

3agaya. Ha BepxHeM Kpaio HAaKJIOHHOM IUIOCKOCTH YKpeIieH OJIOK, depes
KOTOPBIM NepeKknHyTa HUTh. K OMTHOMY KOHIy HUTH IpPHBSA3aH TPYy3 Maccoi
mM;=3 KT, JIeKanuii Ha HAaKJIOHHOHW IUIOCKOCTH. Ha Apyrom KoHIIE BUCHUT TPYy3
Maccoil my=1 kr. HakioHHas miockocTh 00pa3yeT C TOPHU30HTOM YTOJI O =
45°; ko3 GUIMEHT TPEHUS MEXKy TPY30M U HAKJIOHHOH IiockocThio w = 0,1
Cuwnrast HUTH U OJIOK HEBECOMBIMH, HAHTH YCKOPEHHUE a, C KOTOPBIM JABHXKYTCS
Tpy3bl, U CHITy HaTsHKCHUSI HUTH T.

Bapuanm 44.

3apaya. OnpenenuTh KOJIMYECTBO BELIECTBA N U KOHLEHTPALMUIO N MOJIEKYJ
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rasa, coAep;amerocs B konbe BMecTuMocThio V = 320 cm® mpu Temmepatype
T =295 K u nasnenuu P = 65 xI]a.

Bapuanm 45.

3anaya. Kakas coBepinaercst paboTta npH nepeMenieHud TOYeYHOro 3apsijaa 2 -
10® Kt u3 GeCKOHEYHOCTH B TOYKY, HAXOMAALIYIOCS HA PACCTOSHHH 2 CM OT
MOBEPXHOCTH MIapa paguycoM | ¢cM ¢ OBEPXHOCTHOM IUIOTHOCTBIO 3apsiia Gi
= 10° Kn/cm?

Bapuanm 46.

3agaua. Tox B npoBoaHuKe conpoTuBicHHeM 35 OM paBHOMEPHO BO3PacTacT
OT Hynsl 1O HEKoToporo MakcuMyma B Tedenume 10 c. 3a srto Bpems B
NPOBOJHUKE BBIIEAMIACh Temwiora, pasHas 10* JIk. Onpenemurs cpemHee
3HAYEHUE CHJIBI TOKA B TIPOBOJHUKE 32 ATOT MPOMEKYTOK BPEMCHHU.

Bapuanm 47.

3agaya. B nauosme a5IeKTPOH MOJUIETAeT K aHOLYy CO CKOPOCTBIO, MOMYJb
KoTOpoii paen 12 - 108 m/c. Onpeennte aHOAHOE HANIPSKEHME.

Bapuanum 48.

3apgauya. Ilnockuil BUTOK MpOBOJA  PACHOJOXKEH MNEPHEHAUKYISAPHO
OIHOPOJHOMY MarHuTHOMY Toyo. Korma Butok noseprynu Ha 180°, mo nemy
nporen 3apsa 7,8 MkKi. Ha kakoit yron (B rpagycax) Haio IOBEPHYTh BUTOK,
4yT0OBI 10 HEMY Tporren 3apsi 3,6 MkKn?

Bapuanm 49.

3agavya. HaiiTu KuHETHYECKyI0 SHEpPrHi0 MPOTOHA, ABXKYLICTOCS IO JIyTe
OKpPYXHOCTH paanycoM 0,25 M B MarHUTHOM 1oJie ¢ uHaykiuein 1,5 To.
Bapuanum 50.

3agaya. Ha ropusoHTanbHOM nocke nexuT rpy3. Koadduument tpenus
MeXIy nockoil m rpyzom p = 0,15. Kakoe yckopeHHe B TOpPH30HTAIHLHOM

HaIlpaBJICHUU CJICAYCT COO6I]_II/ITI> JOCKEC, YTOOBI Ipy3 MOT C Hee COCKOJIL?.HyTB?

Tunoevie éonpocwt k rxkzameny (2 CEMECTP):

3aoanue 01a nokazamens OoyeHuesanun Oecxpunmopoe:

«3naemy

Buo 3aoanus

1. MarnuTHOE 1oJie B BaKyyMme U ero cBorctBa. OnbiThl DpcTena. Pamka
C TOKOM. MarHuTHBII MOMEHT PaMKH C TOKOM.

2. HampaBnmeHue MarHuTHOTO TOJNS. BEKTOp MarHUTHOW WHIYKITUH.
JIuHMM MHAYKIUY MarHUTHOTO TIOJIS.

3. 3akon bwuo-Caapa-Jlamaca W ero THpUMEHEHHE: MarHUTHOE II0JIe
MPSIMOT0 TOKAa. MarHuTHOE 1MoJjie KPyroBOro TOKa.

4. 3akon Awmmepa. BzammopeiicTBHe mapamuienbHBIX TOKOB. lloHsTHE
SIUHUITBI CHJIBI TOKA — «aMIlep» W MarHUTHAs TOCTOSHHAs, CIUHUIA
MarHUTHOW WHAYKITUH.

TEOpPETUUECKUM
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,

MarautHoe ToJie  JBHXKYIIErocs TodedyHoro 3apsaa. CBs3b
MarHUTHOTO M JJIEKTPOCTAaTHUYECKOTO  TOJIEH,  JBHXKYIIETOCS
JIEKTPUYECKOTO 3apsa.

Cuna Jlopenua. /[BwxeHue 3apspK€HHBIX YacTHULl B MAarHUTHOM I10JI€
(3- cayuas). Ddpdext Xoma.

IToTox BekTOpa MarHuTHOW MHAYKIMA B u Teopema l'aycca s
MarHMTHOTO TI0JI B BaKyyMe.

Hupkynsanuss BekTopa MarHUTHOW WHAYKUMH B W TeopeMa o
LHUPKYJISIUY BEKTOpa B.

[Ipumenenue TeopeMsl 0 LIUPKYISALUKN BEKTOpa B 171 onpenenenus: 1)
MarHUTHOTO II0JI€ MPSIMOTO TOKa; 2) MarHUTHOTO IIOJSI COJICHOW[A;
MarHuTHOTO IOJISI TOPOUTA.

KoHTyp ¢ TOKOM B IOCTOSSHHOM MAarHuTHOM 1one: 1) cuisl,
JIEHCTBYIOINE HA 3aMKHYTHIH KOHTYD; 2) MOMEHT CHJI, TeHCTBYIOIINI
Ha KOHTYp, OPUEHTUPOBAHHBIN MEPIEHIUKYIIPHO MarHUTHOMY TOJIIO;
3) MOMEHT CWJI, JeHCTBYIOIIMI Ha KOHTYp, MpPHU €ro MpOU3BOJIbHOM
OpHUEHTAIINH;

Pabora mpu mepemenieHun KoHTypa ¢ TokoM: 1) Hampasienue mois
MEPNEHANKYIISIPHO IBHKEHHIO MIIOCKOTO KOHTYpA.

Pabora npu nepemeneHnu KOHTypa ¢ TokoM: 2) Hampasnenue nomis B
MIPOU3BOJIBHO OTHOCHTENBHO MIIOCKOTO KOHTYpA.

MaruutHoe T1ToNe B BemlecTBE (MEXaHM3M HaMarHWYMBaHUS,
HaNPsKEHHOCTh MarHUTHOTO TT0JISA, YCJIOBHE HAa TpaHUIIEe pa3fena ABYX
MarHeTHKOB, TUaMarHeTHK, NapaMarHeTUKu, GeppoMarHeTHKH).
OMnBITHI ®dapazes. 3akoH ®Dapanes, MPaBUIIO JleHna.
OneKTpoMarHuTHast MHAYKIHS. 3aKOH 3JIEKTPOMAarHUTHOW WHAYKLIMH.
[Ipupozna 371eKTpOMarHUTHOM MHAYKUUK: 1) IPpYU U3MEHEHUH TUIOIAAN
KOHTypa;, 2) B IIEPEMEHHOM MarHUTHOM Toje  (BUXpEBOE
AIIEKTPUIECKOE IOJIE).

[Ipupona sneKTpOMarHUTHONW WHAYKIWU: 3) OOmMUMH  ciaydvaid
(M3MeHsieTcs I0IIa (b KOHTYpa B IEpEMEHHOM MarHUTHOM TIOJIE).
WNHayKTUBHOCTD, SIBJICHHE CAMOWHAYKIIUY, B3aUMHAs HHTYKITHSL.
OHeprusi  dneKTpoMarHutTHoro  mons.  [loHsATHA,  BBEIOEHHBIE
MakcBemoM: BUXPEBOE IIEKTPHUUECKOE M0JIe U TOK CMEIIEHUSI.
VYpaBHeHus MakcBeiia: HHTerpajibHas U quddepeHnransHas GOpMsl,
MaTepualbHble YpaBHEHUs, CBOMCTBA YpaBHEHNH MakcBea.
Konebanus: cBoOomHBIE, 3aTyXaloUlue, BBHIHY)KICHHBIE KoJeOaHHsS B
AIIEKTPUIECKOM KOJIeOaTEIIbHOM KOHTYPE.

[lonsTne BOJH WX OCHOBHBIE XapaKTepUCTHKH. PacmpocTpaHeHue
BO3MYIIICHUH. YpaBHCHHE TapMOHHYECKOH BOJHBI (OIHOMEPHBIH
CITyJaii)

BomaoBoe ypaBHenue. I'pymmoBas u ¢a3oBast CKOPOCTH

YpaBHeHnsa MakcBelna U Kak CIEICTBUE U3 HUX - DIEKTPOMAarHUTHEIC
BOJIHBI. ODHEprus OJJIEKTPOMarHUTHBIX BOJH M €€ INOTOK. BekTop
IloitaTHHTA.

3aKOHEI FCOMCTpH‘lCCKOﬁ OIITUKH U ABJICHHUA T GOMCTqueCKOﬁ OIITHKH,
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25.

26.

27.

28.

29.

30.

31.
32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.
44,

npuHuun depma M J0Ka3aTENbCTBO 3aKOHA MPEIOMIIEHHS Ha €ro
OCHOBE.

BonnoBas onrtuka: untepdepenuus u mudpakuus. KorepeHTHOCTS.
Onrryeckas [UIMHA IyTH, Pa3HOCTb (a3, yclIOBHE MakCUMyMa H
MHUHHUMYyMa B 00IIIEM cirydae.

Wureppepenumu oT 2-X miejied, MOJoOKeHHs Max u Min, mupuHa
uHTEepPEepeHIMOHHON TMoJockl, Kiaccuueckue NpUEMBI CO3IAHUS
KOT'€pEHTHBIX TyYKOB CBETA.

Wntepdepenunst cBeta mpu OTpaKEHHUH OT TOHKHX IUICHOK (JIMHHUU
PaBHOTO HaKJIOHA).

ITonocer paBHoi TOommuHbl. Konbua HeroToHa. JIByxmydeBbie
uHTEp(HEepOMETPEIL.

Hudpakums cBera. Ilpunmun Itoiirenca-Openens. 3oHpl DpeHens
(IpUHLMT TOCTPOSHHMS, COOTHOIIECHUE aMIUIUTY I, IIJIOIIAIH 30H).
Hudpaxknus Ppaynrodepa (B NapauledbHBIX Jydax) OT MIETH.
VYcenoBus 3KCTPEMYMOB.

Hudpaxnronnas pemerka (yCI0BUE MAKCUMYMOB, MUHUMYMOB).
Hudpaknus Ha mnpocTpaHcTBeHHOM pemerke. Judpakous Ha
MPOCTPAHCTBEHHOH pelIeTKe.

[lornomenue cBera (3akoH byrepa, BHIBI CIIEKTPOB IOIJIOLICHUS).
Paccesnue cBera.

Hucnepcus. Knaccuueckas Teopust TUCIIEPCUU.

[onsapuzamus cBeta. 3akon Mamoca. [lonspuszanus cBera mpu
OTpakeHHH U mpesniomsieHun. 3akoH bprocrepa.

TennoBoe wu3NMydeHWE M €ro 3aKoHbl (YHHBepcaibHas (yHKIUS
Kupxroda, 3akon cmemenus Buna, 3akoH Credana-bonbimana,
®opmyna Penes -JxxunHca).

OcHoBHbIE TOJI0XKEHUs KBaHTOBOU Teopuu [lnanka, ¢popmyna [lnanka.
®dotoaddexT (onucanue, popmyna DHHIITEHHA).

3aKOHOMEPHOCTH B CIIEKTPE aToMa BOJOPOAA, €ro CEpUu JIMHHM.
O6o061enHas Gpopmyia banremepa ATtomHas Mozens ToMcoHa.

Omnbir  Pesepdopna. Paccesnue O-4aCTHI Ha TOJOXKUTEIBHO
3apspbkeHHOM 1eHtpe. Popmyna Pesepdopapa. IlporuBopeuns c¢
KJIACCUYECKOH 3JIEKTPOIMHAMHUKOM.

[loctynater bopa ero Momens atoma Bogopoza. Ombita @paHka H
T'epma. Crextp aroma Bomopoaa 1o bopy.

l'unoreza ne bpoinga M ee NOATBEPXKIECHHE B 3KCIEPHUMEHTAaX.
CooTHOIIEHNE HEOTIPEAECIEHHOCTEM.

BonnoBas gynkuus u ee coiicrBa. Obmee ypasHenue Lllpeannrepa
(OCHOBHOE YypaBHEHHE HEPEJSTUBUCTCKOH KBAHTOBOM MEXaHMKH).
Amnanus ypasaenus lllpenunrepa.

Crammmonaproe ypaBHeHne ypasaenus Llpenunrepa.

BosiHOBOE ypaBHEHME Kak aHaJOr  CTAllMOHAPHOI'O YpaBHEHHE
[lIpenuarepa B MEXaHMIECKOM IpeICTaBIICHUN JIBIKeHHE CBOOOHON

YACTHIIEL.
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45. CocTosiHHE YacTUIIBI B OAHOMEPHOH MPSMOYTOJIbHOM MOTEHIMAIbHOM
M€ «OECKOHEYHO BBHICOKHIMH CTEHKAMID.

46. KBaHTOBO-MEeXaHHYECKass MOJIEIb BOJOPOIONOA00HOr0 aToMa (00IIme
noytoxkenust). Keanroseie uncna. Omeir IllTepna m ['epnmaxa. Crma
anekTpoHa. [Tpunnun [Taymau.

47. Cnektpbl menounbix metamioB (Li, Na, K u T.1.). Pentrenosckoe
U3ITy4eHHe.

48. CocTtaB u pa3mep aTOMHOTO siipa. Macca v SHeprusi CBA3H saApa.

49. Y nenbHas sHeprus cBszu. CBOWCTBa SACPHBIX cHIl. Moaenn aTOMHOTO
aapa.

50. 3akoH pamnoakTHBHOIrO pacmaga. OCHOBHBIC THIIBI PaJIHOAKTHBHOCTH

(amba-, 6eTa-u ramma-pacniazbl). [IpaBuna cMmemnieHus.

3adanue 011 nokazamesns OUeHUBAHUA OECKDUNRMOPOB:
«Ymeem», «Bnaoeemy

Buo 3aoanusn

Bapuanm 1.

3agaya. UeMy paBHa MHAYKTUBHOCTH IPOBOJIOYHOM paMKH, €CIIU TPHU CUJIE
ToKa 3A B paMKe BO3HUKAET MarHUTHBINA OTOK 6 B6?

Bapuanum 2.

3agaya. 3a OJHO U TO € BpeMs OAUH NPYKUHHBIA MasTHUK Aenaer 10
Koie0aHWi, a BTOPOH Ha MPYXWHE C TOW K€ KecTKocThio 20 KoneOaHWil.
Omnpeaenure Maccsl rpy30B MasiTHUKOB, €CJIM CyMMa X Macc paBHa 3 KT.
Bapuanum 3.

3agava. Touka coBepuiaeT KonebaHus Mo 3aKoHy X=A-sinm-t. B HekoTOpbIi
MOMEHT BPEMEHHU CMeIlleHHEe TOYKH OKa3zanock 5 cM. Korma dasa konebanmit
YBEJIMYUIIOCH BJIBOE, CMEIICHUE CTao 8 cM. HaiiTn aMIuTyny KosieOaHui.
Bapuanum 4.

3agaya. OXOTHHUK BBICTpENHJI, HAaXoAAch Ha pacctosiHuu 170 M oT mecHoro
MaccuBa. Uepes CKOJIbKO BPEMEHH I10CIIe BBICTPEIa OXOTHHUK YCJIBIIIHUT 3X07
Bapuanm 5.

3agaya. Ha xakom paccTOsSHUM S OT aHTEHHBI PaJHOIOKaTopa A HaXOIUTCS
00BEKT, eCii OTPAKEHHBIA OT HETO PAAMOCHUTHAI BO3BPATHIICS 00paTHO depes
nmpomMexyTok BpemeHu =200 MKc?

Bapuanm 6.

3agaya. OgHa CTOPOHA TOJICTOW CTEKIISTHHOM IUIACTUHBI UMEET CTYNEHYATYIO
MOBEPXHOCTh, KaK MMOKa3aHO Ha pucyHKe. Ha mmacTuHy, NepneHIuKyIapHO ee
MOBEPXHOCTH, TaJacT CBETOBOM IIy4OK, KOTOPBIM NOCIE OTPAXKEHUS OT
TUTAaCTHHBI coOmpaeTcs auH30H. [inHa magaromeil cBeToBoi BoHb paBHa 700
oM. [Ipy KakoM HauMeHbIIEM 3HAaYEHHU BHICOTHI CTYNEHBKU O HHTEHCHBHOCTB
cBeTa B OKyce JTUH3BI?

Bapuanm 7.

3apauya. KakoB  oHepreTmueckwii  BBIXOJ  CJCAYIOMEH  sIIEpHOM
peakuun: 4 ;He+* ;He= 7 5Li+! H?

TEOPETUUCCKHUI /

MPaKTUYECKUI
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Bapuanm 8.

3apavya. JluHMM MarHUTHOW WHAYKIMHM OJHOPOJHOIO MAarHUTHOIO IIOJIS
obpazytoT yrou 30° ¢ BepTHKanbi0. MOJyIh MarHUTHON WHAYKIUH paBeH 0,2
Tn. Kakoil MarHMTHBIN MOTOK MPOHU3BIBAET TOPHU3OHTAIHHOE MPOBOJOYHOE
KOJIBIIO pagmycom 10 cm?

Bapuanm 9.

3agaya. Martematuueckuid MasTHUK unHOM 99,5 cM 3a OOHY MUHYTY
coBepman 30 moiHbIX Koiebanui. OnpeaenuTs Nepuos KojaeOaHus MasTHHKA
Y YCKOpEHHE CBOOOIHOTO MaeHHs B TOM MECTe, TI€ OH HaXOJUTCS.

Bapuanm 10.

3agauya. ['py3 B Mope Koiebiercss Ha BoiHaxX c mepuoaoMm 2 c. CKOpocTh
MOpCKHX BOJH 1 M/c. UeMy paBHA JUTMHA BOJTHBI?

Bapuanum 11.

3agaya. J[nmuHa T1yOyca wmkpockoma 160 cm, ¢GOKycHOe paccTosHue
oobekTnBa 5 MM. DokycHoe paccrosiHue okymspa 33,75 mM. Paccrosnue
HawTydiero 3penus Hadomoxaarens 270 mm. Haiitu HeoOxonumoe paccrosiHue
npeaMera OT OOBEKTHBA MHUKPOCKONA W TIONydaeMoe TIpU HaOIIOJeHHU
JIMHEHHOE YBEIUYCHMUE.

Bapuanum 12.

3agaya. Ormpenenuts [UIMHY OJIEKTPOMAarHUTHBIX BOJH B BO3AYXE,
U3ITy49aeMbIX K0JIeOaTeNbHBIM KOHTYPOM € €eMKOCTBIO 3 HD U HHOYKTUBHOCTHIO
0,012 I'n. AKTUBHOE COIIPOTUBIICHUE KOHTYpa IPUHITH PABHBIM HYJIIO.
Bapuanm 13.

3agayva. JIyu Oenoro cBera MpoXOJIUT Yepe3 Y3KYI0 HENpo3payHyro mienb. Ha
JKpaHe oToOpakaeTcsl uepeloBaHHE paIyKHbIX M TeMHbBIX MoJioc. Kakoe
¢dusnueckoe sSBJICHNE IPU 3TOM HalmogaeTcs?

Bapuanum 14.

3amaua. Jlonummre saepHele peakuun: 4Be +HH —%B + ? ;%N + ?
—» 14C + yp.

Bapuanum 15.

3agaya. Kakas OJIC  camouHAyKIMH  BO3HMKaeT B  KarTyllkKe
WHIYKTHBHOCTHIO 20 MI'H mpu paBHOMEPHOM M3MEHEHHHM CHJIBI TOKa Ha
15A 3a 1c?

Bapuanm 16.

3agaya. AwmmuTtyna kojeOanuit rpy3a maccod 0,5 Kr Ha TpyXHUHE
xectkocTbio 50 H/cm paBHa 6 cm. Haiinute HanOomnbIyto CKOpOCTh ABHKEHHUS
Y SHEPTHIO0 MasITHUKA.

Bapuanm 17.

3agaya. B kakoMm nuamasoHe IJIMH BOJIH MOXET padoTaTh NPUEMHHK, €CITH
EMKOCTBh KOHJICHCATOPA B €r0 KOJe0aTeIbHOM KOHTYpE IUIABHO U3MEHSETCS OT
C1=50 n® no Co= 500 n®d, a UHAYKTUBHOCTH KATYIIIKH IMOCTOSIHHA ¥ paBHa L =
20 MxI'H?

Bapuanum 18.

3agayva. Jlunza ¢ pokycHbIM paccTosiHEEM 16 cM AacT pe3koe U300pakeHue
npeaMeTa Ha SKpaHe MPH IBYX €€ MOJIOKEHHUSIX, PACCTOSIHAE MEKAY KOTOPBIMHU

60 cm. Haiitu paccrosHume oOT mpenMera A0 53KpaHa. Bo ckoibko pa3
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MIOTIEPEYHbIE Pa3Mepsl M300paKEHUs! TIPH OJHOM MOJIO0KEHUH JIMH3BI OOJIBIIIE,
YeM TpH Ipyrom?

Bapuanm 19.

3agaya. DoKycHOE pacCTOSHHE TOHKOH CcoOHMparomeil JWH3BI paBHO F.
TIpenmeT manbix pa3MepoB PacCIOIOXKEH Ha €€ IJaBHOW ONTHYECKOW ocHu Ha
paccrosuun 4F ot Hee. M300paxkeHne mnpeaMeTa HaXOAMTCS OT JIMH3BI HA
paccTosHUI

Bapuanm 20.

3amaua. Beruncoure medekt macc u sHepruio cBasu (docdopa *isP, macca
anpa 49,7683-1027 kr.

Bapuanm 21.

3apauya. KakoBa MHAYKTHUBHOCTh KATYLIKH, €CJIM IPU CUJIE TOKa 3A 3HEprus
MarHUTHOTO MOJs KaTywwKkH paBHa 1,8 JIx?

Bapuanum 22.

3agaya. Macca MasTHHKa 4 Kr, skecTKOCTh mpyxkuHbl 100 H/M. 3a kakoe
BpeMst MasiTHUK coBepuT 20 konebaHuii?

Bapuanm 23.

3angava. YeMy paBHa JUIMHA BOJIHBI Ha BOJIE, €CJI CKOPOCTH PaclpOCTpaHEHUsI
BOJIH paBHa 2,4 M/c, a Telo, IiaBaroliee Ha Boje, copepmraet 30 konebanwmii 3a
25c¢?

Bapuanum 24.

3agaya. KomebareapHbIN KOHTYp COAEPKUT KoHAeHcaTop eMKocThio 800 md u
KaTylIKy WHAYKTUBHOCTH WHAYKTHBHOCThIO 2 MkI'H. KakoB mnepuon
COOCTBEHHBIX KOJIeOaHUI KOHTYpa?

Bapuanm 25.

3agava. Ha nudpakiuonnyro pemierky ¢ nepuogom 0,005 MM magaet Oenblit
cBeT. Ha skpaHe, HaxosIIeMCsl Ha PaCCTOSIHUM 2 M OT PELIETKH 00pa3yroTcs
KapTuHa audpakouu csera. OmpenenuTe paccTOSHUE HAa 3KpaHE MEXKAY
NEPBBIM U BTOPBIM MaKCUMYMOM JKEITOro cBeTa A=570 HM.

Bapuanum 26.

3agaya. Y3Kkuil IMy4OoK MOHOXPOMATHYECKOTO PEHTIE€HOBCKOTO M3ITyUeHUs
pacceuBaeTcsi BelecTBOM. [Ipyu 3TOM JUIMHA BOJHBI M3IYYEHUS, pACCEIHHOTO
non yrmamu 60° u 120° ormmuarores apyr ot apyra B 2 pasa. Cuwmtas, 4to
paccesHEEe MPOUCXOJWT Ha D3JIEKTPOHE, HAWTH JUIMHY BOJHBI MaJAIOIIEro
W3ITyYeHHUS.

Bapuanm 27.

3amaua. IIpu B3aUMOJENCTBUHA aTOMOB neuTepust C SIAPOM

cejieHa 3458 UCITycKaeTcs HeUTpoH. Hanumure ypaBHeHHUE sIIEPHON peakiuu.
Bapuanm 28.

3anaua. B karymike, m”HIyKTUBHOCTH KoTopoi 0,31°H, cuna Toka 2A. Halaure
SHEPTHIO MArHUTHOTO TIOJISI, 3aITaCEHHYIO B KaTYIIIKE.

Bapuanm 29.

3anayva. /[muHy HUTH MasSTHUKA YBEIMYWIN B 4 pa3a, a aMIUIUTYLy KojleOaHui
yMeHbIIWIH B 2 pa3a. Kak nsmeHurtcs nepuoja koneOaHuii MasTHUKA?

Bapuanm 30.
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3agaua. CkopocTh 3Byka B Boge 1450 m/c. Ha kakoM paccTossHUM HaXomsTCs
OMKalIie TOYKH, COBEPIIANONINE KOJieOaHMS B IIPOTHBOIOJIOXKHBIX (azax,
€CJIM YacToTa Konebanuii papHa 725 I'i?

Bapuanm 31.

3agaya. KomebarensHbIi KOHTYp COCTOMT M3 KOHJAEHcaTtopa eMKocThio C u
KaTyIIKAH WHAYKTUBHOCTH WHIYKTUBHOCTRIO L. Kak wu3MeHuTcs mnepuon
CBOOOJHBIX AJIEKTPOMATHUTHBIX ~KOJE€OaHWH B 3TOM KOHTYpE, €CIH
3NEKTPOSMKOCTh KOHJICHCATOpa W WHIYKTHUBHOCTh KATYIIKH YBEIUYHTH B 3
pasa.

Bapuanm 32.

3agauya. Jlyd cBeTa MNPOXOIUT TMOCIEIOBATENILHO Yepe3 TPH Cpelbl C
MOKa3aTeNnsIMU TPENOMIICHHUS N1, N2, N3. Ha pucyHKe TOKa3aH XOA CBETOBOTO
nyda. Kak cOOTHOCATCS MOKa3aTeNu MPEeOMIICHUS CPe/l.

Bapuanum 33.

3agauya. @oron c sHeprueir 253B BBIOMI 3JEKTPOH W3 HEBO30YKIESHHOTO
aToma BojopoJia. Kakyro ckopocTs OyneT UMETh 3JIEKTPOH BAAIHN OT aToma?

Bapuanm 34.
7 73,
3apaua. Snpo ceneHa 3458 MPEeBPATWIIOCh B AIpO TepMaHus 3¢ Kaxyro

yacTully BbIOpocwsio  siapo  ceneHa? Hammmmre  ypaBHEHHE — 3TOrO
PanuoaKTUBHOIO pacnaja.

Bapuanum 35.

3agaya. Yemy pasna DJIC caMOMHAYKIMM B KAaTyLIKE ¢ MHIYKTUBHOCTBIO 2
I'H ipu paBHOMEPHOM YMEHBIICHUH CHIIBI TOKa OT 3A 10 1A 3a 2 cexyHpI?
Bapuanm 36.

3agavya. Maremarndeckuii MmasTHUK coBepii 100 konebanuii 3a 314 ¢. Uemy
paBHa JUTMHA MasiTHUKA?

Bapuanum 37.

3apava. /[nuna BonHb! B Bo3ayxe 17 cm (mpu ckopoctu 340 wm/c). Haiitu
CKOpPOCTb PAaclpOCTPAaHEHHUS! 3ByKa B Tejle, B KOTOPOM IPU TOH K€ HacTOTe
Kosie0aHM TMHA BOJTHBI paBHA 1,02 M.

Bapuanm 38.

3agaya. AMmuMTyga CWJIBI  TOKa TpH  CBOOOIHBIX  KOJICOAHUSAX B
konebatensHoM KoHTYype 100 MA. KakoBa ammiuuTyga HampsokeHHS Ha
KOHJIEHCATOpe K0JIeOaTenbHOr0 KOHTYpa, ECIIA EMKOCTh 3TOT0 KOHJeHcaTopa 1
MK®, a WHIYKTHUBHOCTh KaTymku 1 I['H? AKTHBHBIM CONpPOTHBIECHUEM
npeHeOpeyb.

Bapuanm 39.

3agaya. Jlyu Oenoro cBera mpoXoIuT dYepe3 y3KyIO Hempo3padHyro menb. Ha
9KpaHe oOToOpa)kaeTcsl dYepeloBaHHE paAyXHBIX M TEeMHBIX Tmojoc. Kakoe
¢dusnueckoe sSBJICHNE IPY 3TOM Halmoaercs?

Bapuanm 40.

3agaya. Ilpu mnepexoge aroma BOAOpPOAA W3 TPETHETO CTAIIMOHAPHOTO
COCTOSIHUSI BO BTOpOE€ H3IydaeTcs (POTOH, COOTBETCTBYIOUIMH IJIMHE BOJIHBI
652 uM. Kakyro sHepruto TepseT aroM BOAOPOAA HPH H3TYyYEHUH 3TOTO

¢dortona?
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Bapuanm 41.

78 M0
3agaya. OnHuInTe COCTaB aTOMOB U30TOIIOB 345€ u a0l g .

Bapuanm 42.

3agaya. MarHuTHBIH NOTOK 4Yepe3 KBaApaTHYIO IPOBOJIOUHYIO DPaMKy CO
CTOPOHOM 5 €M, IUIOCKOCTh KOTOPOM MNEPHNEHAMKYJISApHA JHHUSIM HHAYKLIUU
OTHOPOAHOr0 MarHuTHOro mons, paBeH 0,1 MB6. KakoB mMomyns MarHUTHON
MHIYKITUU 10?7

Bapuanm 43.

3agaya. MaTteMaTHUeCKHii MasTHUK JJIUHOH IM ycraHoBieH B judre,
KOTOPBIA JIBMKETCS BHHU3 PasrOHAACH ¢ ycKopenueM 3 m/c?. Uemy paBeH
nepuon KomeOaHWi 3TOoro MasTHuka? MastHuk coBeprmmmn 3a 40 ¢ 240
koneOanmii. Halitn mepron u yacToTy KoieOaHHiA.

Bapuanum 44.

3anaua. Paccrosaue mexay rpeOHsAMH BOJH B Mope A=5 M. [Ipu BcTpeunom
JIBIKCHHUU KaTepa BoJiHa 3a t=1 ¢ ynmapser o kopmyc karepa N1=4 pasa, a npu
norrytHOM N>=2 paza. HaiiTu ckopocTh kKaTepa 1 BOJHEI.

Bapuanm 45.

3agavya. 3apsan Ha oOKnamkax KOHAEHcCAaTopa Koje0aTenbHOro KOHTypa
u3MeHsercs 1o 3akoHy q=3-1077-c0s800-7-t. UHmykTuBHOCTE KOHTypa 2I'H.
IlpeneOperas aKTUBHBIM  CONPOTHUBJICHHUEM, HAHIUTE 3IEKTPOEMKOCTb
KOHJIEHCAaTOpa M MAaKCHUMaJbHOE 3HAYCHHUE JHEPTUU IIIEKTPUUECKOTO OIS
KOHJIEHCATOpa U MarHUTHOT'O 110JIS1 KaTYIIKH UHIyKTHBHOCTH.

Bapuanm 46.

3agavya. Ha nudpakinmoHHYIO penieTky HOpMallbHO TalaeT CBET pa3psaHOM
TpyOKH HAIOJIHEHHOH aTOMapHBIM BOJOpoaoM. [locTossHHAs pemeTkn 5 MKM.
KakoMy mepexomy »dJIeKTpOHa COOTBETCTBYET CHEKTpajbHass JIMHUS,
HaOJroaemMas IMpy MMOMOILM 3TOM PEIIETKH B CIEKTPE S5 MOpsIKa MOJ yIJIOM
41°.

Bapuanum 47.

3agayva. Onpeznenure 3HEPrUI0, MacCy U UMITYJIbC (POTOHA 11 HHPPAKPACHBIX

Jlydei ¢ 4acToTOM 10%2ry,

Bapuanm 48.

3amaua. Jlonumure snepusie peakuuu /N +%He — ? +11H; 7733Al + %He
— 3015P +?

Bapuanm 49.

3anauva. Kakoil momkHa OBITH CKOPOCTH HM3MEHEHHWS CHIIBI TOKa, YTOOBI B
Karymke HHIYKTUBHOCTHIO S0 MI'H BozaMKIa DJIC camonamykuu 30 B?
Bapuanm 50.

3agaya. Kak m3MmMeHHTCS Tiepron KoieOaHWH MPYKWHHOTO MAasTHHKA IIPU

YMEHBILIEHUHN Macchl Ipy3a B 2,25 paz?
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