OneHoyHbIe MaTepuaJbl JJIs1 HpOMe)l(yTOqHOﬁ aTTeCTalMu 1Mo AMCIHUIIJIMHE .

Dusuxa, 1 u 2 cemecmp

Kon, nanpasnenue 09.03.04

MOATOTOBKU [IporpamMmMHas uHKCHEPUS
Hampasnennocts (rmpoduin) [IporpammHuoe obecrieueHne KOMITbIOTEPHBIX CUCTEM
®dopma 00yueHus OuHas
Kadenpa-pazpaborunk Kadenpa skcriepumeHTanbsHON GU3UKU
Brimyckaromnias kadenpa Kadenpa aBToMaTHKH U KOMITBIOTEPHBIX CUCTEM

TunoBble 3a7aHus 15 KOHTpOJ’lLHOﬁ paﬁDTbI

1 CEMECTP

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

MexXarnuKka, MOJNeKyIApHas d)MS’uKCl, mepMOOZ/lHdMMKa, JJleKmpocmamuka, NOCMOSHHbBLU MOK,

INeKMPUYeCcKull MoK 8 pasIUdHbIX CPeoax, MaeHUmMHoe noae, d1eKmpoOMacHUMHAs UHOYKYUSL.
Bapuanm 1.

1. ABromMOOMIIb TpoOLIEN IMOJIOBUHY IIYTH CO CKOpPOCThIO Lo. Ha ocTanbHOW yacTu myTH OH
MOJIOBUHY BPEMEHM JBUTAJICS CO CKOPOCTHIO L1, @ OCTABLIMICS Y4aCTOK — CO CKOPOCTBIO VL2.
Haiitu cpeaHoro ckopocThb 3a Bce BpeMsl IBUKEHHS aBTOMOOMIISL.

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 JBYMs TodukamMu 1 M 2, HaxXOJAIIMMHUCS Ha
paccTostHMSX 15 ¢M 1 25 cM COOTBETCTBEHHO, OT TO4edHOro 3apsaaa =10 K.

4. DnektpomoTop ¢ compotuBienne 4 Owm moakmroueH k reneparopy ¢ OAC 220 B u
BHYTpeHHUM comnpoTusieHueM § Om. [Ipu pabore MoTopa yepe3 ero 0OMOTKH IPOXOAUT ToK 10
A. Onpenenuts KIIJI anekrponsurarens.

5. IlpoBogsmas chepa paguycom R = 10 cM momemieHa B 3JIEKTPOIMTUYECKYIO BaHHY,
HAIOJIHEHHYIO PAacTBOPOM MeTHOro Kymopoca. Hackonbko yBenuuuTcs macca cdepsl, eciu
OTJIO)KEHUE Menu AnuTcst t = 60 MHH, a DJIEKTpUYECKUI 3apsl, MOCTYNAIOUIMN Ha KaXKIbIid
KBaIPaTHBIN CAaHTHUMETP ToBepXHOCTH cdepsl 3a 1 ¢, q = 0,01 Kn? Monspuas macca mean M =
0,0635 Kr/MoMb.

6. [lo nBymM O€CKOHEUHO [UIMHHBIM MPSIMOJIMHEHHBIM IPOBOJHUKAM, PACIOIOKECHHBIM
napajieIbHO ApYyr Apyry Ha paccrosHuu 20 cMm, TeKyT TOkH cuio 5 A m 10 A B ogHOM
HanpasjieHuu. OmnpenenauTb MarHUTHYK0 MHIYKIUIO TOJS B TOYKE, yAaJeHHOM Ha 30 cM oT

KaKI0ro rnmpoBOAHHKA.




7. BUTOK MpoBOHMKA IUIOMAALI0 4 cM? pacroNokKeH MepHeHIUKYISpPHO BEKTOPY MArHUTHOM
uHaykuuu. Yemy paBHa DJIC mnaykuumu B BUTKe, eciu 3a Bpems 0,05 cexyHA MarHUTHast
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 OJHOW W TOH e TOukd. Yepes kakoe Bpems mocie Opocka BTOPOTO MIApHKa
OHU CTOJIKHYTCS?

2. [Ipn yBenwueHuu 1aBieHUs B 2 pa3a o0beM raza ymeHblmwics Ha 60 wur. Haiitu
nepBoHavyalbHbIN 00beM. TemnepaTypa nocTosHHA.

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

4. DIEeKTpOdHEPrusi TEeHepaTropa IMepeaeTcs IMOTPEOUTEN0 MO MPOBOAAM, HMEIOIIUM
conpotusiienne 300 Om. KIIJ{ nunum nepenayun pasen 0,85. HaliTu conpoTUBIIEHUE HArpy3KHu.
BHyTpeHHUM CONPOTUBIEHUEM reHepaTopa MpeHeopeyb.

5. Ilpu snexTponuse, JUIMBIIEMCS B TE€YEHHE OJIHOTO 4Yaca, cujia Toka Obuta paBHa 2,5 A. Uemy
paBHa TeMIlepaTypa BBIJICIUBIIETOCS aTOMApHOTO BOJOPOJA, €CIM IPH [ABJICHHH, PABHOM
10° Ia, ero 00BEM paBeH 2 n? DNEeKTPOXUMHYECKHHA HKBUBAJICHT

k=1,0"-10"8 —.
BOZOpOa Ka

6. Ilo kombLIeBOMY MpPOBOJHUKY paauycoM 20 cM TedeT Tok cwioil 6 A. IlapamnenasHo ero
IUIOCKOCTH HA pPAacCTOSHUM 2 CM HaJA I[EHTPOM MpPOXOAUT OECKOHEYHO JUIMHHBIN
IPSIMOJIMHEMHBIN MTPOBOJHUK C TOKOM cwiIoil 4 A. OmnpenenauTs MHAYKIHIO U HANPSHKEHHOCTh
MarHMTHOTO TOJIS B IIEHTPE KOJIbLIA.

7. Kakoil MarHMTHBIN MOTOK MPOHU3BIBAET Ka)/Abli BUTOK KaTymiku, umeronieit 2000 BUTKOB,
€CIi TpU pPABHOMEPHOM MCUE3HOBEHMM MarHuTHoro mnois B TeueHue 0,1 ¢ B Kkarymike

unayuupyercs IJ1C pasnas 15 B ?
Bapuanm 3.

1. VYpaBHeHUE IBUKEHUSI MaTepUaIbHON TOUKH BJIOJIb OCH X UMeeT BUA X = A + Bt +
Ct?, tme A=3 M, B=2 m/c, C= —0,5 m/c?. HaiiTu KOOpAMHATY X, CKOPOCTh L, YCKOpPEHHE a
TOYKM B MOMEHT BpeMeHHU t = 6 C.

2. HailitTh HavyalbHY!'0 W KOHEYHYIO TEMIIepaTyphbl, €CIU TpHU HU300apHOM
oxyaxaeHuu Ha 295 K ero o0beM yMEHBITUIICS BIBOE.

3. Toueunslie 3akperuieHHble 3apsaasl q1 = 40 HKn u q2 = — 10 vKn Haxonarcsa Ha

paccrosHuu r = 20 cM apyr ot apyra. ['ne cneayer moMecTUTh TpeTH 3apsj 3, YTOObI



OH Haxoauics B paBHoBecun? [lpu kakoMm 3HaKe 3apsga (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/MoJib, BAJIEHTHOCTh N = 2, INIOTHOCTh HUKEJIS M

6. MarsauTHoe 1oJIe KaTyIIKA C MHIYKTUBHOCThIO 125 MI'H obnanaet snepruei 0,2
Jx. Uemy paBHa cujla TOKA B KaTyIIKe?

7. [To 1ByM 6€CKOHEUHO JUIMHHBIM HapaJlIebHBIM IPOBOJHUKAM TEKYT TOKH 16 A u
14 A o0IMHAaKOBOIO HampaBlIEHUS, PACCTOSHHUE MEXAY NPOBOJAHMKAMH 32 CM.
Onpenenuth HMHAYKIMIO M HANpsSHKEHHOCTh MAarHUTHOIO IIOJIE B TOYKE, JIeXKallen

MOoCepeIMHE MEXK Y MPOBOIHUKAMH.
Bapuanm 4.

1. JIBa Tenma OpOCHIIM OAHOBPEMEHHO M3 OJHOW TOYKH: OJHO BEPTHUKAILHO BBEPX,
npyroe noj yriom o = 60 °k ropu3onTty. HaganbHas ckopocTh Ka)KA0ro Tena vo = 25 m/c.

Haiitu paccrosnue mexay Tenamu uepes Bpems t = 2,1 c.

2. Onpenenutb TeMmneparypy Tas3a, MMEIOLIEr0 SHEPIUI0 Ewo=2*10"° JIx.
(k=1,38*%10"2 JIx/K).
3. Onpenenuth KOA(OUIHUEHT KECTKOCTH TMPYKUHBI TUHAMOMETPA, €CIH €ro

nokaszanus 2 H, npu 3ToMm npyxuHa pacTsHyTa Ha 8,5 cM, a IepBOHAYaIbHO €€ JUIMHA 4
CM.

4. JIBa nJIeKTpOHA HAXOMATCS Ha OECKOHEUHO OOJBIIOM PACCTOSHUHM WM JIBUTAIOTCS
HaBCTpEdy JAPYT APYTY C OJMHAKOBEIMH 110 MOYITIO cKopocTamu v = 2,0 -10° m/c. Haiitu
HauMEHbIIIEE PACCTOSIHUE, HA KOTOPOE OHM CONU3STCS.

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
kpemuus 2300 kr/me.

6. [Tpu BKIIFOUEHHH 3IEKTPOMOTOpA B ceTh HampsikeHueM 220 B on motpebiser Tok
10 A. OnpeaenuTb MOIIHOCTh, MNOTpedasieMyto MotopoMm, u ero KIIJ[, ecau
COIIPOTHUBIIEHUE OOMOTKH MOTOpa paBHO 12 OMm.

7. JIBa mpsAMONMHENHHBIX OECKOHEYHO JJIMHHBIX IPOBOJHUKA CKPELIEHBI IOJ
npsaMeiM  yraoM. Ilo mpoBoanukam Tekyr Tokn 8 A m 6 A. PaccrosHume Mexnay
npoBoAHMKaMH 25 cM. OmpenenuTh MarHUTHYKO MHIYKIUIO TOJS B TOYKE, OJIMHAKOBO

ylajJeHHOU OT 000MX MPOBOAHHUKOB.

2 CEMECTP



BapuaHThl KOHTPOJILHON pa0OTHEI O pazjaenaMm GU3UKH:

INIEKMPOMACHUNMHAA I/lHayKI/[M}Z, Mexanuyeckue Koiebanus u B6OJIHbL, JJIEKNPOMACHUMHblE
Koneoanus u 60JIHbl, ceomenpudecKkas onmuKka, K6aAHmMosdasl onmuxka, amomHnas qbu3ul<a, d)u3u1<a

amomHo2o a0pa.
Bapuanm 1.

1. 3a 3 ¢ MarHUTHBINA MOTOK, NMPOHU3BIBAIOLIUI POBOJIOYHYIO PaMKy, PaBHOMEPHO
yBenuuuiics ¢ 6 Bo no 9 B6. Yemy paBHo npu 3ToM 3Hadenune DJ]C nHayKIuKu B pamke?
2. JlaHo ypaBHEHHE TapMOHHYECKOro KojeOanusi Touku: x = 0,05-Sinl,57-t.
Onpenenuts €€ aMIUIUTYly U 4acTOTY KoJieOaHusl.

3. ['onocoBble CBSI3KM I€BLIA, MOIOLIETO TEHOPOM (BBICOKMM MY>KCKHUM T'OJIOCOM),
KojeOmoTcss ¢ vactorod ot 130 mo 520 T'm. OnpenenuTte MaKCHUMaJIbHYIO U
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°8 m/c.

S. 3puTenb C HOPMAIbHBIM 3pEHHEM CMOTPUT 4Yepe3 OMHOKIb Ha CLEHY,
HaXOJAULIYIOCS OT HEro Ha pacctosiHue 15m. dokycHoe paccrosiHue JuH3 OuHoKIA 20 cM
u -5cMm. Ha kakoM paccTOSIHUM JIOJDKHBI OBITH JIMH3BI IPYr OT Apyra, YTOObl 3pUTEINb
BUJIE] CLieHYy HauOoJiee siCHO?

6. Atom Bogopona noriotun (ortoH. Ilpu 3TOM 31EKTPOH HAaxXOAACh Ha BTOPOM
GOpOBCKOI OpOUTE, BBUIETET M3 aToMa cO CKOPOcThIo 6210 ° M/c. OmpesnenuTh JacToTy
CBeTa.

7. [lepuon nmonmypacnana paauoakTuBHoOro ioxa-131 pasen 8 cyr. Paccuuraiire, 3a
KaKoe BpeMs KOJIM4ecTBO aTroMoB Hona-131 ymensimutcs B 1000 pas.

Bapuanm 2.

1. Uemy paBna OJIC camMOMHAYKIMM B KaTylIKe C HHAYKTUBHOCTHIO 3I'H mpu
PaBHOMEPHOM YMEHBILIEHUH CHJIBI TOKA OT 5A 10 1A 3a 2

2. N3 aByx MaTeMaTH4ecKMX MasTHUKOB OJHMH coBepiinia 10 konebGaHuii, a 1pyroif
3a TO ke Bpems 6 konebanuid. Haiiiute My KaXkqoro 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 uaeanpHOM KOJEOATENbHOM KOHTYpPE aMIUIMTYyJa KoJIeOaHWN CHJIBI TOKAa B

KaTyIlIKe MHIYKTUBHOCTU paBHa 10 MA, a ammiuTyna kojnebaHuil 3apsga KOHIeHcaTopa



paBHa 5 HKi. B MomeHT Bpemenu t 3apsan xonneHcaropa paseH 3 HKin. Haligure cuy
TOKA B KaTYIIIKE B 3TOT MOMEHT.

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

6. U3snydenne aGCOMOTHO YEPHOTO Tejla, MIOIIAIb MOBEPXHOCTH KOTOPOTro 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-pacmaia sapa Mapranna °’ ;sMn.

Bapuanm 3.

1. MaruuTHbIi TOTOK, MPOHU3BIBAIOIINM 3aMKHYTHIA KOHTYp, 32 6 MC paBHOMEPHO BO3pacTacT
¢ 2 no 14 mB6. KakoBa 3/1C unaykuuu B KOHTYype?

2. Haiitu maccy rpy3a, KOTOphIi Ha mpyxkuHe xECTKocThio 250 H/M nemaer 20 xonebanwmii 3a
l6c.

3. Paccrostnue Mexty rpeOHsAMH BoJH B Mope 5 M. [Ipu BcTpeuHOM JBM)KEHUM KaTepa BOJHA 3a
1 ¢ ynapsier o xopiyc karepa 4 pasa, a pu nonyrHom — 2 pasa. Haiinure ckopoctu katepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTh KaTepa 00JIblIe CKOPOCTH BOJIHBI.

4. NnnyktuBHOCTh Karyliku paBHa 0,125 'n. YpaBHeHue xosebaHUil CUIIbI TOKa B HEW HMEET
Buj: i=0,4-cos(2-10%t), rme Bce BemmumHBl Bhpakensl B CH. Omnpenenurte aMILTHTYIy
HaNpsDKEHUs Ha KaTyIIKe.

5. Onpexnenure yroa moj KOTOPbIM HaOIIOAAETCS MAKCHUMYM 3€JICHOIO CBeTa C JUIMHOW BOJIHBI
550 HM B cHeKTpe HepBOro MOpsAAKa, MOJYYEHHOM C IMOMOIIbIO AU(PPAKIMOHHONW peIIeTKH,
nepuon koropoit 0,02 mm.

6. Hambomnpimas JyimHa BOJHBI CIIEKTPAIEHON BOJOPOIHOM cepuu baibMepa cocrasiser 656,28
HM. OnpeaenuTs HauOOoJIBIIYIO JUIMHY BOJIHBI B cepuH JlelimaHa.

7. KakoB »HepreTuueckuii 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 IOJIS
KaTyILKHU?

2. Temo coBepimiaeT rapMOHHYECKOe Kojiebanne 1o 3akoHy Xx(t)=0,4-cos5-m-t. Omnpenenure
aMIUTUTYY, NEpUOoJ, 4YacToTy, IHMKJIWYECKyl0 4acToTy kojeOanuil. Hapucyiite rpadux
KoJIeOaHUH.

3. ManeHbKuii mapuK MOABENIeH Ha HUTH JAJIMHOM 1 M K moTojKy BaroHa. [Ipu kakoit ckopoctu
BaroHa mapuk OyJaeT OCOOCHHO CHJIBHO KojebaTbes IMOJ JCHCTBUEM YIApOB KOJEC O CTBHIKU
penbscoB? JlinHa penbea 12,5 m.

4. KoneOaTenbHbI KOHTYp paguONpUEMHUKA COJAEPKUT KOHJIEHCATOp, EMKOCTh KoTtoporo 10
HO. Kakoil nomkHa ObITh MHAYKTUBHOCTH KOHTYpa, YTOOBI 00€CeunTh NPUEM BOJHBI JUIMHOMN

300 m? CKOpPOCTH pacmpoCTpaHeH s dNeKTPOMArHUTHBIX BOMH ¢=3-108 m/c.



5. Ha ckonbKo H3MEHHTCS JJIMHA BOIHBI (PHONETOBBIX Tyueil ¢ yacToToi konebaunuii 7,5-101 I'n
MIpU MEPEX0/ie U3 BOJAbI B BAKYyM, €CJIM CKOPOCTh PaclpOCTPAHEHUs TaKUX Jy4yell B BOJIC paBHa
2,23-10° km/c?

6. M3nyuenne ConHLa, TO CBOEMY CHEKTPAaJbHOMY COCTaBy OJNM3KO K H3IyYCHUIO
a0COIIOTHO YEPHOTO Tela, AJsi KOTOPOT0 MaKCUMYM HCITYCKaTeIbHON CIOCOOHOCTH MPUXOAUTCS
Ha uHy BojHbl 0,48 MkMm. Haittu maccy, tepsiemyro COJIHIIEM €XKECEKYHIHO 3a CUeT
n3nydeHnusi. OueHuTh BpeMs, 3a KoTopoe macca CoJHIIa yMEHbIIUTCS Ha 1°.

7. CKOIbKO HYKJIOHOB, IPOTOHOB U HEHTPOHOB COJEPKHUTCS B SApe ypaHa 2>° goU?

Tunoewie éonpocul k sxkzameny (1 CEMECTP):

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

TEOPETUUECKUI
1. lonstre nmpeamera — «pusnka». Mexanuka. Pa3nenst mexanuku. Crucrema
orcuera. KHHeMarnka NOCTYyHaTEeNbHOIO [BHKEHUS MaTEpUAJIbHOM TOYKH.
CriocoObl  omucanmst  ABwkeHus. [loHsATHA: paguyc  BEeKTOp, IIyTh,
nepeMeIlIeHre, CKOpocTb, YyCKOPEHHE.

2. YpaBHCHHS JIBIDKEHUS TOYKH, THUIIBI JIBHIKCHHIA. HopMmanbnoe wu
TaHTeHLIMaJIbHOE YypaBHeHHMA. KuHemaTHka BpalaTeIbHOrO  JBHXKEHUS.
BexTopsl, HampaBieHue, neiicTBUA Haja BekTopaMu. CBS3b BpalllaTeNbHBIX U
JINHEUHBIX XapaKTEPUCTUK JIBHIKCHHUS.

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 IBMKEHHS LIeHTpa Macc. Tpertuit 3akoH HproToHa.

6. IIpeoOpazosanus [anmiest. MexaHU4eCKHiA TPUHIIAIT OTHOCUTEIIBHOCTH.

7. llonsatuss  sHeprum. MexaHndyeckass JHEpPIrHs, KHHETHUYECKas W
nmoTeHIManbHass dHeprus. [loHsTne Mexanmueckoi paboTel. CBolicTBa
KUHETHYECKOU SHEPTUU.

8. llorennmanpHas 3Heprus. [loHATHE BHEMIHWX W BHYTPEHHUX CHJI, WX
B3aMMOCBS3b.

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

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

11. Hewnepumanbuble  cuctembl — orcuera. Cuima  WHEpUMM — OpU
MOCTYNATEIbHOM U BpallaTeabHoM ABkeHun. Cuna Kopuomnuca.

12. JluHaMuyKa BpalleHUs MaTepUaIbHONH TOUYKH. MOMEHT UMITYJIhCa YaCTHUIIBI

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




13. J/Iunamuka TBepIOro Tena (OCTYNaTelbHOE U BpallaTeIbHOE IBHKEHHE).
14. BpaeHnue Tena BOKpYI HEMOABUXHOM OCH, MOMEHT UHEPLIUH TeJIa.

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

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

17. Kunernueckass SHEprus BpaIlAIOLIETOCsl Tela OTHOCHTEIbHO ocH Z.
PaGoTa BHEMIHUX CHJI IS BPALIAIOIEerocs Tea.

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

19. CremumanbHas Teopust oTHOcUTenbHOCTH. [IpeoOpa3zoBanus Jlopenia.
WHTepBan BpeMEeHH U UIMHA OTPe3Ka B Pa3HBIX CUCTEMax OTCYETa Ha OCHOBE
npeoOpazoBannii JlopeHma. OMHOBPEMEHHOCTh COOBITHI B Pa3HBIX CHCTEMax
oTCYeTa.

20. DneMeHTHI peNATHBUCTCKON TMHAMHUKH. CBS3b SHEPTUH U MACCHI.

21. DneMeHTBl MEXaHUKHU KHUJIKOCTSH M ra3oB. 3akoH Apxumena. J[BmxeHus
JKUAKOCTH W Ta3a, XapaKTepUCTUKU €ro  OMNMCaHUs. VYpaBHeHue
HEpa3pbIBHOCTHU. Y paBHEeHUE bepHyIn.

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

23. MonekymsapHast  ¢uznka  (CTAaTUCTUYECKHMH  TIOAXOA  OIHCAHHSA
TePMOJAMHAMHUYECKUX cucTeM). TepmonmHamuka. MaeampHbI Ta3. 3aKkOHBI
UEaFHOTO Ta3a U MPOIECCH (M30XOPHBIN, N300apHBINA, H30TEPMHUECKUN).

24. VYpaBHEeHHE COCTOSHHA HAeadbHOro Taza. (OCHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KUHETHUECKOM TEOpUH HJI€AIbHBIX T'a30B.

25. 3akoH MakcBemna O pacrlpefeieHuH MOJIEKYJ HACILHOTO rasza Io
ckopocTsM. bapomerpuueckas ¢opmyna. Pacnpenenenue  BonbimMana.
CpenHee YHCIO CTOJKHOBEHMH W CpeHssE JUIMHA CBOOOJHOTO mpodera
MOJIEKYI.

26. OcHOBBI TEPMOAMHAMUKH, UCIIOJIb3yeMble MOHATHS. 3akoH bosbimana o
PaBHOMEPHOM DPAaCHpPEAENICHUH JHEPrUM IO CTENEHSIM CBOOOABI (3aKOH
paBHOpPACTIPEICIICHNUS).

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

28. TemnoeMKOCTh HWACATHHOTO Tra3a. MonspHas TEIIOEMKOCTh IPH
MOCTOSTHHOM 00beMe. MoupHasi TEIUIOEMKOCTh MpU IMOCTOSHHOM JaBJICHUH.
YpaBHenue Maiiepa.

29. Uzomporeccsr: H30XOPHBIH, M300apHBIH, M30TEPMUYECKUH,
agnabaruueckuil. Pabora npu agumabatuyeckom mpornecce. [lonmutponnueckne
MPOLIECCHI.

30. Kpyrossie npoueccsl (ukisl). OOpaTuMble 1 HEOOpAaTHUMbIE MPOLECCHI.
Ontponus. HepaBenctBo Knaysmyca. M3o3uTponuitHeiii nmpouecc. Popmyra
Bonpimana ans sHTponuu. [IpuHIIMT BO3pacTaHus SHTPOIIHH.

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

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

Ban-gep-Baanbca. M30Tepmbl 515 peanbHOTo rasa.




33. Dnekrpoctaruka. CBOWCTBA 3MEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHEHHUSI.
3akon Kyona (ckamsipHas, BeKTOpHas 3amuch). 3akoH Kynona B cpee.

34. DneKkTpocTaTHYECKOe IOJIE W €ro  HampsHKeHHOCTb.  IIpuHIUI
cynepno3uuuy. JIMHUM  HAOpsDKEHHOCTH — AIEKTPOCTATHYECKOIO  IOJIS.
OpHOpPOIHOE ¥ HEOAHOPOTHOE IEKTPOCTATHIECKOE OJIE.

35. Ilotok BekTopa HanpsbkeHHOCTH. Teopema ["aycca. [IpuMenenne Teopembl
I'aycca: anexTpocTaTHyeckoe Mosie OECKOHEYHOH paBHOMEPHO 3apsiKEHHOM
wiockocT. [lome OBYX OECKOHEUHBIX MapajuUICNbHBIX C OJWHAKOBBIMU IO
MOJYJI0, HO TIPOTUBOIIOJIOXKHBIX [0 3HAKYy PAaBHOMEPHO 3apsDKEHHBIX
IIJIOCKOCTEH.

36. Pabora 3JIEKTPOCTATUIECKOIO IOJISL. Hupkynsst BEKTOpa
HaNpsDKEHHOCTH AJIEKTPOCTATUYECKOT0 1oJIs. TeopeMa 0 LUPKYISALUY.

37. TlorenumanmpHas >Heprus 3apsaoB. IloTeHiman, pasHOCTH NMOTEHIHATIOB
3JIEKTPOCTATHUYECKOT'0 MOJIS 3apsAa U CUCTEMBI 3apsiioB. DKBUIIOTCHLIUAIbHBIC
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.  JIMAJCKTPUKH B
JNIEKTPOCTATHYECKOM  MOJ€, THUMBl JAWAIEKTPUKOB, WX  HOJSIPU3ALHUSL.
CyMMapHbli ~ AMOONBHBIM ~ MOMEHT. IlOJSpPU30BAaHHOCTH  AHUAJIEKTPHUKA.
Jusnexrpuueckast BOCIPUUMYMBOCTD BELLIECTBA.

40. Bekrop »neKTpU4ecKkoro cmemeHus. /luanekrpuyeckas MPOHULIAEMOCTb
cpenpl. Teopema ["aycca anst BeKTOpa 3JEKTPHUECKOTO CMEIICHUS.

41. TlpoBogHukH B dieKTpoctaTuueckoM mone. CBoiicTBa 3aMKHYTOH
MPOBOJIAIIEH 000I0YKY.

42. Dnexrpoémrocts. Konnmencatopsl. EMKOCTh IJIOCKOTO KOHJEHCATOPA.
CoenuHeHnE KOHIEHCATOPOB.

43. DHeprus SJNEKTPUYECKOIO TOJSL: CHUCTEMBbI 3apsioB  yEIMHEHHOI'O
NPOBOJHMKA, 3apsDKEHHOTO KOHIEHCATOpa. ODHEPrusl 3JIEKTPOCTATHYECKOTO
TOJISL.

44. Dnextpudeckuil TOK. [IJIOTHOCTH SJEKTPUUIECKOTO TOKA. YpaBHCHHE
HENPEepBIBHOCTH (HEpa3phIBHOCTH). 3akoH OMa JUIs ydacTKa M TIOJHOM LeMu.
3akoH Oma B wmHTerpanbHol u auddepenuuansHoll popme. CoennHeHne
COIPOTUBJIEHUH.

45. Pabota ¥ MOIIHOCTH 3JIEKTPUYECKOTO TOKa. 3akoH J[xoymns Jlenma B
uHTerpansHoi u nuddepernnansaoi popme. KILI.

46. Croponnue cuibl. O000IIeHHBIH 3aK0H OMa JIJTs1 HEOAHOPOAHOTO y4acTKa
LIENH U ero yacTHble ciayvau. [Ipasuna Kupxroga (mepsoe u Bropoe). IlpaBuia
COCTaBJICHHSI CUCTEMBbI YPaBHEHHH.

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

48. DrnekTpuuecKHii TOK B MOXYNpoBoAHUKax. CoOCTBEHHAs MPOBOJUMOCTD
NOJTYIPOBOAHUKOB. [IprMecHbIe MOTYTPOBOJHHUKH.

49. DneKTpOHHO-IBIPOYHBIM  mepexoa. [lomynpoBOAHMKOBBIA — AMON U

TPAH3UCTOP. I/IHTeraHBHI)IG MHKPOCXCMBEIL. HpI/IMeHeHI/IG MOJIYIIPOBOAHUKOBBIX




npudopoB.

50. DnekTpuYecKUi TOK B JKHAKOCTSIX. JIJCKTPOJIU3. OJICKTPOIMTHYECKAS
JUCCOIUAITHS. DIEKTPOXUMUIECKII SKBUBAJIEHT. 3akoHbI Dapases.

51. DnekTpuuecknii TOK B Ta3ax W BaKyyMme. [e€pMOAIEKTPOHHAS SMUCCHSL.
CaMOCTOSITENNBHBIE W HECAaMOCTOSITENBHBIE  pas3psaApl. Bumel  pa3psios.
Honuzanus u pexomOunanus. [1na3zma.

52. MarnutHoe moje B BakyyMme, ero cBoicTBa. OmbITBl Jpcreaa. 3akoH
Awmriepa u MarHuTHas WHIyKIuUs. [IpaBuio neBod pyKH, TMPAaBHIO MPABOTO
BUHTa (TIpaBoro Oypapunka). CHIIOBBIC JIMHUU HHYKITMH MATHUTHOTO TIOJIS.
53. 3akon buo-Casapa-Jlanmaca. MarHuTHOTO MoJie NPSMOTO TOKA, B LIEHTPE
KpPYTOBOT'O TOKa, paMKa ¢ TOKOM. MarHUTHOE T0JIe COJICHOUAA U TOPOUIa.

54. BexTtop MarHWUTHOW WHAYKIWU. B3amMopeicTBre mapaiienbHBIX
MIPOBOJHUKOB C TOKaMHU. MarHuTHOTO T0JIe IBIKYIIETOCS TOYEHTHOTO 3apsija.
CBsI3p MarHMTHOTO M DJIEKTPHUYECKOTO TOJeH aBmkymierocs 3apsnaa. Cria
Jlopenua.

55. JIpmxeHue 3apsHKCHHBIX YacTWI[ B OJHOPOJHOM MAarHUTHOM IIOJIE.
Dddert Xomna.

56. IloTok BekTOopa MarHMTHOW WMHIYKIHMW U Teopema ['aycca. Llupkymsmus
BEKTOpa MarHUTHON MHAYKIHH. TeopemMa O MUPKYISIIHA BEeKTOpa MarHUTHOM
nHayknuu. CpaBHEHUE TIOTOKOB U IUpKyisnuii E u B.

57. Mexanu3M HaMarHMYWBaHUS MAarHeTUKOB. MarHuTHeIE CBOHCTBA
BemiectBa. [lapamarautHeiii >¢dexrt. Ilapamarnetnku, QgeppoMarHeTHKd M
JIMaMarHeTHKY.

58. DnexrpoMarHuTHas WHIYKITUS. OnbITH ®dapanes. 3akoH
3JIEKTPOMArHUTHOM MHAYKLIKU. [Tprpoaa aneKTpOMAarHuTHOM HHYKIUH.

59. BuxpeBoe anekTpuueckoe moyie. MHIYKTUBHOCTDh COJNEHOWAA (KaTYIIKH).
Srnenue camounaykuuu. DJ1C caMOUHIYKIUU.

60. Bzaumnas wHAyKnus. B3awMmHas WHIYKTUBHOCTH JBYX KaTyIIIEK.

TpancdopmaTop. Koappunment tpanchopmanun. JHeprus MarHUTHOTO TIOJIA.

3adanue 011 nokazamens OUeHUBAHUA OECKDURMIOPOB:
«Ymeemy, «Bnaoeem»

Buo 3aoanusn

Bapuanm 1.

3apayva. [IpsmonuHeiiHOE IBM)KEHHE TOYKH ONMCBHIBACTCA YPABHEHHEM X=-
10t+4*t*. HaiiTi cKopocTh M yCKOpPEHHe TOUKH B MOMEHT BpeMerH 10 c.
Bapuanm 2.

3agaya. B Gamutone BMecTUMOCTBIO V = 6 J1 HAXOIUTCS KHUCIOPOJ Macco m =
8 1. OnpenenuTh KONMYECTBO BEIECTBA N M Yucio N MOJIEKy rasa.

Bapuanm 3.

3agaya. Aspocrtar Maccoit m = 500 Kr Ha4aj OIMycKaThCs C YCKOPEHHEM a =
0,25 m/c?. Haiitn maccy Gainacta, KOTOPBIH Hago cOPOCHTH 3a GOPT, YTOOHI

aopocCTaTr IOJIYy4YuJI TaKO€ XK€ YCKOPCHHE, HO HaIPaBJICHHOC BCPTUKAJILHO

TEOPETUUCCKHUIA /

MPaKTUYECKHUI




BBepX. CONpoTHUBIICHNE BO3yXa HE YUUTHIBATH.

Bapuanum 4.

3apgaya. /[e O€CKOHEYHO [UIMHHBIE DPABHOMEPHO 3apsDKEHHBIE HUTH C
JMHEHHON MIOTHOCTBIO 3apsanoB T1 = 6 - 108 K/mu 12 = — 3 - 10° Kn/m
pacmooKeHbl MapajuleIbHO Ha paccTosHuM I = 24 cMm apyr oT apyra. Ha
KakoOM pacCTOSHUM OT IIEPBOM HUTH Pe3yIbTUPYIOIAS HANPSKEHHOCTh
3JIEKTPOCTATHYECKOT'0 MOJISl PABHAHYJIIO?

Bapuanm 5.

3anpaua. [Ipu armekTponm3e pacTBOpa CEPHOU KHUCIOTHI ¢ conmpoTuBiacHuEM 0,6
OmMm 3a 60 mMuH BelIenWioch 3,3 11 BOIOpOJa NPHU HOPMAIBHBIX YCIOBHUSX.
Onpenennuts MOUTHOCTh, PACXOIyEMYIO Ha HarpeBaHUE JIEKTPOJINTA.
Bapuanm 6.

3agaya. batapes ¢ OJIC 240 B u BHyTpeHHuM compoTtusieHueM 4 Owm
3aMKHYTa Ha BHemIHee compoTuBieHne 46 Om. HaiTu moMHYO MOIHOCTS,
none3nyro MorHocTh u KI1/] 6arapen.

Bapuanum 7.

3agaya. DIeKTPOH BIETAET B OMHOPOAHOE MAarHUTHOE MOJIE CO CKOPOCTHIO M/C,
HaIpaBIeHHON MEPHEeHIUKYIAPHO JIUHUSIM HWHIYKIUM MArHUTHOTO TIOJIS.
Nunykius marautHoro monst 4 MmTn. HaliTu TaHreHnmanbHOE M HOpMAaIbHOE
YCKOpPEHUS 3JIeKTPOHa.

Bapuanm 8.

3apauva. [IpsmonuHeiiHoe JBUKEHUE TOYKH OMUCHIBACTCS ypaBHEHUEM x = 5t
+ 1,2t* M. HaiiTi cKOpoCTb U YCKOPEHHE TOYKH B MOMEHT BPEMEHH § C.
Bapuanm 9.

3apaua. Teno maccoil my= 4,0 Kr ynpyro CTalIKUBaETCS ¢ MOKOSIIUMCS TEIOM,
MpU 3TOM €ro CKOPOCTh YMEHBIIMJIAch B n = 4 pa3a W H3MEHWIAch IO
HanpasieHuo Ha yroi o = 90°. Haiitu Mmaccy m, BTOpOro Tena.

Bapuanm 10.

3apayva. /[Ba 3apsa 1 = 30 HKn u 2 = — 20 1K Haxonarcs Ha paccTostHUM 36
CM Jpyr orT apyra. HailTu nosnoxeHue TOYKM Ha IPSIMOM, ITPOXOMSIIEd depes
3TH 3apaabl. HanpsKeHHOCTh 3IeKTPUIECKOro Mo, B KOTOPOH paBHA HYJIIO.
Bapuanm 11.

3agaya. PaccTosHMe MeXIy ~IIACTUHAMU  IUIOCKOTO  BaKyyMHOTO
kongencaropa d = 24 mwm, mmHa wiactud | = 3,0 cm. B konmeHcatop
NapajielbHO €r0 MIACTHHAM BIIETAeT 3JIEKTPOH €O CKOpocThio v = 4,0 - 10°
M/c. Ha xakoe paccTOsilHUE CMECTHTCS O3JEKTPOH B  HAaIlpaBJICHUH,
NEPIEHIUKYSIPHOM IIJIACTHHAM, K MOMEHTY BBUJIETAa €ro M3 KOHICHCATOpa,
€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, €CITU MOIITHOCTH TOKa 42,5 BT.

Bapuanm 13.

3agaya. Bo ckonbko pa3 KIIJ nuHum anextponepenaun ¢ HanpsoxeHueM 400

kB Oompme KIIJ| nuaum snexrpomnepenayn ¢ HamnpsbkeHuem 160 kB, ecnu
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conpotunenue auHuK 400 OM, a nepenaBaemasi MOIIHOCTH 12 MBT?
Bapuanm 14.

3apaya. Hailtu KuHETHYECKyl0 SHEpPIUI0 HPOTOHA, ABMXKYIIETOCS IO IyTe
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. Kucmopog mpu HOpMaTbHBIX  YCIOBHSX — 3alOJIHSET  COCY[
BMeCTUMOCTBI0 V=1511. OnpenennuTs KOIUYECTBO BEIIECTBA I'a3a U €r0 MacCy.
Bapuanm 17.

3agaya. OmnpexenuTh CHIy, JIEHCTBYIOIIYI® CO  CTOPOHBI  TIOJA
HanpsbkeHHocThI0 E=3600 H/Ko1, Ha ToueunsIit 3apsn 6 HKII.

Bapuanm 18.

3agaya. DOnekTpuueckoe Toine  0o0pa3oBaHO  OECKOHEYHO  JIMHHON
3apsHKEHHON HHTHIO, JUHEWHAs IUIOTHOCTH 3apsaa kotopoit T = 40 wKi/m.
Onpenenuts pabOTy, COBEpIIACMYI0 OTHM IIOJIEM TIpU MEepeMEleHUN
3JeKTpOHa W3 TOYKH, OTCTOALIe Ha paccTosHuM 12 cM, B TOYKY Ha
pacctostauu 10 cM OT HUTH.

Bapuanm 19.

3agaya. OnpenenuTs TOMIIHUHY h clost Menu, BeIIENUBIIecs 3a Bpems t = 4,5
Y TIPU SIEKTPOIIH3E METHOTO KyIIOpoca, eCiH IIOTHOCTh ToKa j = 60 A/M2.
Bapuanum 20.

3agauva. Tpu konaeHcaTopa eMkocThio C1 = 10 Mx®, C; = 25 Mx®d, C3 = 45
MK® mocienoBaTeN HO COSAUHEHBI B Oatapeto. HanpshkeHne MexIy TOUKaMu
A u B paBuo U = 35 B. HaiiTu 3apsi Ha KaXJI0M KOHACHCATOPE.

Bapuanm 21.

3agaya. [IpoTOH ¥ D3JEKTPOH, YCKOPEHHbIE OJWHAKOBOH Pa3HOCTHIO
NOTEHIMANOB, BJIETAIOT B OAHOPOJHOE MAarHUTHOE moisie. Bo ckombko pas
panuyc KpUBU3HBI TPAaeKTOPUM NPOTOHA OoJbllle paauyca KpPUBU3HBI
TPaeKTOPHH HIIEKTPOHA?

Bapuanm 22,

3agaya. ABTOMOOWIH e€IeT 1O IIIOCCE CO CKOPOCTBIO L = 52 Km/4.
Koaddumment tpenns Mmexay xonecamu aBroMoOmits u goporoii p = 0,30. 3a
Kakoe MHUHUMAaJbHOE BpEeMs aBTOMOOWIIb CMOXKET Pa3BEPHYTHCS, HE CHIDKAs
ckopoctu?

Bapuanm 23.

3anpaua. I'az npu Temmneparype T = 319 K u gaBnenuun p = 0.7 Mna umeet
IIOTHOCTE P = 16 kr/M. OnpeaenuTh OTHOCHTENBHYIO MOJIEKYIISIPHYIO MACCy
Mr raza.

Bapuanm 24.

3agava. IlonoxwurensHbldi 3apsx 12 MxKn ynepxusaer Bozie cebs Ha
paccrosiHuu 0,5 M 3apan B 2 MmxKi. Haiitu maccy oTpuniatensHoro 3apsjia.

Bapuanm 25.
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3agaya. Tok B mpoBoaHUKE conpoTuBieHreM 12 OM paBHOMEpPHO yOBIBAaET OT
2 A 5o Hynsa B Tedenue 18 c. OmpenenuTs TEIUIOTY, BBIACIUBINYIOCS B 3TOM
IIPOBOJHMKE 33 YKa3aHHBIN IPOMEKYTOK BPEMEHU.

Bapuanm 26.

3apgaya. [IBe 3JE€KTPONMTHYECKHE BAHHBI COCIAMHEHBI IIOCIIEAOBAaTEIbHO. B
NEepBOH BaHHE BBLACIMIOCH 3,9 T LIMHKA, BO BTOPOH 3a TO ke BpeMms 3,6 T
xene3a. L{uak nyxBaneHTeH. OnpeaenuTh 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
- 10718 ITx.

Bapuanm 28.

3apayva. [lepneHIUKYyISIpPHO BEKTOPY MAarHUTHOW HHIYKIMU I€peMeLaeTcs
MpOBOAHUK TiHOH 1,8 Metpa co ckopoctsio 8 m/c. DJIC maaykwm paBHa 1,6
B. HaiiTu MarHUTHYIO0 MTHAYKLIMEO MArHUTHOIO MOJIA.

Bapuanm 29.

3agaya. /[pa Opycka maccamu my=1,8 KT ¥ mp=6 KI, COCAMHCHHBIC IIIHYPOM,
nexxaT Ha croje. C KakuM YCKOpPEHHEM a OyAyT ABHUTaThCs OpPYCKH, €ClU K
OTHOMY W3 HHX NPWIOXKHUTH cuiny F=12 H, HampaBieHHYIO TOPH30HTAJIbHO?
KakoBa Oyzer cuia HaTshkeHus T IIHYpa, COCOUHSIONIET0 OPYCKHU, €CIIN CUITY
F mpunoxuts k mepBomy 6pycky? TpeHunem nmpeneOpedb.

Bapuanum 30.

3apauya. TepMoaMHAMHYECKOH CHUCTEME NEPENAHO KOJIUYECTBO TEIIOTHI 450
Ik, KaKk M3MEHWIACh BHYTPEHHSS SHEPTUsl CHCTEMBI, €CJIM TP 3TOM OHa
copepmimia padoty 200 [Ix.

Bapuanm 31.

3agaya. BprumciuTe MOTEHIMAN 3JEKTPOCTATUYECKOTO TIOJS, CO3AAHHOTO
ToueunbM 3apagom (=10° Kn mHa paccrosamm 20 cM  OT Hero.
(VAIIEE=9*10°®/m).

Bapuanum 32.

3agaya. Tox B NPOBOAHUKE DPABHOMEPHO YBEIMYUBACTCS OT HYyNA [0
HEKOTOPOT0 MAaKCHUMaJbHOTO 3HaueHus B TedeHue 15 c. 3a 310 Bpems B
IPOBOJHUKE BBIIENWIACh TerioTa, paBHas 10° Jlx. Onpenenurs CKOPOCTH
HapacTaHus TOKa B IPOBOJHUKE, €CITH COMTPOTHBIICHUE €ro paBHO 6 OM.
Bapuanm 33.

3apauya. B 2eKTpOHHO-TYYEBOM TPyOKE YCKOPSIOIIEEe aHOIHOE HAMPSHKECHUE
paBHO 32 kB, a paccrosHue ot aHoga no skpaHa — 30 cM. 3a kakoe Bpems
3IIEKTPOHBI HPOXOJAT 3TO paccrosHue? HayanbHyl0 CKOpOCTH BIIEKTPOHOB
CUMTATh PAaBHOW HYIIO.

Bapuanm 34.

3anaua. Haiitu oTHOIIEHHE 3apsia YaCTHUITHI K €€ Macce, €ClIM OHa, BJIeTas CO
ckopocTero 10 M/c B 0JHOpPOIHOE MAarHWTHOE MOJIE HANPSKEHHOCTBIO 400
KA/M, JBHXETCS TO Jyre OKpYXHOCTH paauycoMm 8,6 cMm. Hampaenenue

CKOPOCTHU ABMKCHHSA YaCTHUILbI NCPHCHAUKYIAPHO K HAIPABICHUIO MHAYKIHUU
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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 miockocTh, oOpasyromas yrox o = 25° ¢ IJIOCKOCTBIO
ropuszonta, umeer mHy |=4 M. Teno, naBurascb paBHOYCKOPEHO,
COCKOJIB3HYJIO C 3TOW TIOCKOCTH 3a BpeMs t=6 c. Onpeaenuts Ko3QPUIHESHT
TPEHUS [ TeJIa O IIOCKOCTb.

Bapuanm 37.

3agaua. B Gaymone comepxwurcs ra3 npu temrmeparype t1=120 °C. Jlo kakoi
TEMIIepaTypsl t; Hy’)KHO HArpeTh ra3, YTo0bI €T0 JaBJICHHE YBEINYHIOCH B 1B
paza?

Bapuanm 38.

3agaya. DneKTpoH, MpoWAA B IUIOCKOM KOHJAEHCAaTope IMyTh OT OJHOMI
IUIACTUHBI [0 JPYroi, mpuooGpén ckopocts 10° wm/c. Paccrosnue Mexmay
miactuHaMu d = 4 mm. HaifTi pa3HOCTh MOTEHIMAIOB MEXAY IUIACTHHAMH U
MOBEPXHOCTHYIO IJIOTHOCTH 3apsi/ia Ha IIaCTHHAX.

Bapuanm 39.

3apaya. B cnupanu »neKTpUYECKOM IUIMTKM TedeT TOK cuioil 6 A mpu
Hanpspkeaur 800 B. Ckoiibko 3Hepruu notpediisieT imTka 3a 15¢?

Bapuanm 40.

3agaya. MakcuManbHas aHO/Has cuja Toka B Auoze paBHa 150 MA. CkoJbKoO
9JIEKTPOHOB BBIJIETACT U3 KATOAA KXKIYIO CEKYHIY?

Bapuanum 41.

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

Bapuanm 42.

3apava. Omnpenenuts JJIC WHIYKIMM Ha KOHIIAX KPBUIBEB CaMoOJIeTa,
MMEIONINX JIIMHY 12 M, €CITi CKOPOCTh CaMOJIETa NMPH TOPU3OHTAIEHOM IOJIETE
150 xm/4, a BepTHKaJbHAs COCTaBJISIOIIAsl BEKTOpa MHIYKIWHM MarHUTHOTO
noust 3emutu 0,5-107 To.

Bapuanum 43.

3agaya. Ha BepxHeM Kpaioo HAaKJIOHHOM IUIOCKOCTH YKpeIsieH OJIOK, depes
KOTOPBIM NepeKkuHyTa HUTh. K OMHOMY KOHIy HUTH IMpPHBSA3aH TPy3 Maccoi
m;=3 KT, JeKanumi Ha HAKJIOHHOW IIOCKOCTH. Ha ApyroM KOHIIE BHCHT TPy3
Maccoil my=1 kr. HakjoHHas miockocTs 00pasyeT ¢ TOpU30HTOM yrodi o = 45°;
K03(pPUILIMEHT TpeHus MEeXIy TIpy30M M HakJIOHHOW miockocteio w = 0,1,
Cunrast HUTH U OJIOK HEBECOMBIMH, HAUTH YCKOPEHHUE a, C KOTOPBIM JABHKYTCS
Tpy3bl, U CHITYy HATSOHKCHUS] HUTH T.

Bapuanm 44.

3agaya. OnpenenuTh KOJIMYECTBO BEIMIECTBA N M KOHIEHTPAIIMIO N MOJEKYI
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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.

3apaua. Kakas coBepmraercst paboTa MpH ImepeMeIeHIH TOYeYHOTO 3apsaa 2
- 10 Kn u3 6eCKOHEYHOCTH B TOYKY, HAXOJANIYIOCS HA PACCTOSHUU 2 CM OT
MOBEPXHOCTH MIapa paguycoM | ¢cM ¢ OBEPXHOCTHOM IUIOTHOCTBIO 3apsiia Gi
= 10" Kn/em?.

Bapuanm 46.

3agaua. Tox B npoBoaHuKe conpoTuBicHHeM 35 OM paBHOMEPHO BO3PacTacT
OT Hyns 1O HEKoToporo MakcuMyma B Tedenume 10 c. 3a srto Bpems B
NPOBOJIHKKE BBIIENWIACh TemnoTa, paBHas 10% Jbk. Onpemenuts cpennee
3HAYEHUE CHJIbI TOKA B TIPOBOIHUKE 32 3TOT MPOMEKYTOK BPEMEHHU.

Bapuanm 47.

3agaya. B nuone syeKkTpoH MOIJIETaeT K aHOAY CO CKOPOCTBIO, MOIYJb
KoTopo#i paser 12 - 108 m/c. Onpenenure aHOHOE HANPSKEHUE.

Bapuanum 48.

3apaya. Ilnockuil BUTOK MpPOBOJA  PACHOJOXKEH MEPHEHAUKYISIPHO
OIHOPOJHOMY MarHuTHOMY Toyo. Korma Butok noseprymu Ha 180°, mo nemy
nporien 3apsa 7,8 MkKi. Ha kako# yroi (B rpagycax) Halo OBEPHYTh BUTOK,
4yT0OBI 10 HEMY Tporren 3apsi 3,6 MKKn?

Bapuanm 49.

3agavya. HaiiTu kuHETHYECKyI0 SHEpPIrHI0 MPOTOHA, ABWXKYLIECTOCS IO IyTe
OKPY>KHOCTH paguycoM 0,25 M B MArHUTHOM noje ¢ uaaykuuei 1,5 Ti.
Bapuanum 50.

3agauya. Ha ropmsonTanmpHON mocke nexur rpy3. Koadduiuent tpeHus
MeXIy nockoil m rpysom p = 0,15. Kakoe yckopeHHe B TOpHU30HTAIHLHOM

HaIlpaBJICHUU CJICAYCT COO6I]_II/ITL JOCKCE, YTOOBI Tpy3 MOT C Hee COCKOJ’IL3HyTB?

Tunoevie éonpocwi k rxkzameny (2 CEMECTP):

3adanue ona noxazamens oUeHUBAHU OECKPURIOPOG:
«3naemy

Buo 3aoanusn

1. MaruauTHOe nojie B BakyyMme U ero cBoicTsa. OmnbiTel OpcTena. Pamka
C TOKOM. MarauTHeIH MOMEHT PaMKH C TOKOM.

2. HampaBneHue MarHWTHOTO TOJs. BeKTOop MarHMTHOH WHIYKIHU.
JInHMM MHAYKINYA MarHUTHOTO TIOJIS.

3. 3akon bwuo-Capapa-Jlamaca W ero TNpUMEHEHHE: MarHUTHOE II0JIe
MPSIMOTO TOKAa. MarHUTHOE MOJIe KPyTrOBOTO TOKA.

4. 3akon Awmmepa. BzaumoneiicTBue mnapamienbHbIX TOKOB. [loHATme
€VHHLIBI CHJIBI TOKa — «aMIep» U MarHWTHas MOCTOSHHAs, eIMHUILA

MarHuTHOM WHAYKIUHA.

TEOPETHUUECKUIM
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,

MarautHoe Tosie  JBMXKYIIETrocs TodeyHoro 3apsaa. CBs3b
MarHUTHOTO M JJIEKTPOCTAaTHUYECKOTO  TIOJIEH,  JBHXKYIIETOCS
JIEKTPUYECKOTO 3apAa/a.

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

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

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

[IpumeneHue TeopeMbl 0 LIUPKYISALUKN BeKTOpa B 171 onpenenenus: 1)
MarHUTHOTO II0JI€ MPSIMOTO TOKa; 2) MarHUTHOTO IIOJSI COJICHOW[A;
MarHuTHOTO IOJISI TOPOUTA.

KonTyp ¢ TOKOM B IIOCTOSHHOM MarHMTHOM 1osie: 1) cuisl,
JIEHCTBYIONNE 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 nepemenienun KoHTypa ¢ TokoMm: 1) Hampasnenue mosns
MEPNEHANKYIISIPHO IBHKEHHIO MIIOCKOTO KOHTYpA.

Pabora npu nepemenenuu KOHTYpa ¢ TokoM: 2) Hampasnenue nomnst B
MIPOU3BOJIBHO OTHOCHTENBHO MIIOCKOTO KOHTYpA.

MaruutHoe T1ToNe B BemlecTBE (MEXaHM3M HaMarHWYMBaHUS,
HaNpsYKEHHOCTh MarHUTHOTO T0JIsA, YCJIOBHE Ha TpaHUIIe pa3fena ABYX
MarHeTHKOB, TUaMarHeTHK, NapaMardHeTUKU, GeppoMarHeTHKH).
OMnBITHI ®dapazes. 3akoH ®dapanes, MPaBUIIO JleHa.
OneKTpoMarHuTHast MHAYKIHS. 3aKOH 3JIEKTPOMarHUTHOW WHAYKLIUH.
[Ipupozna 371eKTpOMarHUTHOM MHAYKUUH: 1) IpU U3MEHEHNUH IUIOIIAAN
KOHTypa;, 2) B IIEPEMEHHOM MarHUTHOM Toje  (BUXpEBOE
AIIEKTPUIECKOE IOJIE).

[Ipupona sneKTpOMAarHUTHOM WHAYKIWHU: 3) OOmMUMH  Cciaydvai
(M3MeHsieTcs I0IIa (b KOHTYpa B IEpEMEHHOM MarHUTHOM TIOJIE).
WNHAyKTUBHOCTD, SIBJIEHHE CAMOMHAYKIINHY, B3aUMHAsI HHIYKIIHSL.
OHepruss  aneKTpoMarHutHoro  mons.  [loHsATHA,  BBEIEHHBIE
MakcBesIoM: BUXPEBOE 3JIEKTPUUECKOE MOJIE M TOK CMEIEHHS.
VYpaBHeHus MakcBelia: HHTerpajibHas U quddepeHnnansHas GOpMsl,
MaTepHalbHbIE YpaBHEHUS, CBOMCTBA YpaBHEHNH MakcBea.
Konebanus: cBoOonHBIE, 3aTyXalollue, BBHIHY)XKICHHbIE KoJjeOaHHS B
ANIEKTPUIECKOM KOJIeOaTEIIbHOM KOHTYPE.

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

BomaoBoe ypaBHenue. I'pymmoBas u ¢a3oBast CKOPOCTH

YpaBHeHuss MakcBesuia U Kak CJIEICTBUE U3 HUX - 3JIEKTPOMAarHUTHBIE
BOJIHBI. OHEprus OJJIEKTPOMarHUTHBIX BOJH M €€ INOTOK. BekTop
IloitaTHHTA.

3aKOHEI I‘eOMeTpH‘leCKOfI OIITUKH U ABJICHHUA T’ eOMeTpPI‘-IeCKOfI 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,

npuHimn ®depma M JOKa3aTENBCTBO 3aKOHA MPEIOMIICHUS HA €ro
OCHOBE.

BonnoBas onrtuka: untepdepenuuss u nudpakuus. KorepeHTHOCTS.
Onrryeckas [UIMHA IyTH, Pa3HOCTb (a3, yclIOBHE MakCUMyMa H
MHUHHUMYyMa B 00IIIEM CiIydae.

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. Kosbua HeroToHa. J[ByxilydeBble
HHTEPPEPOMETPHL.

Hudpakuus cera. [lpuanun [rolirenca-Openens. 3ouasr Openens
(IpUHLMT TOCTPOSHUS, COOTHOIIEHUE aMIUIUTY I, MIJI0IIAIH 30H).
Hudpaxknus Ppaynrodepa (B NapauledbHBIX Jydax) OT MIETH.
VYcenoBus 3KCTPEMYMOB.

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

[lornomenue cBera (3akoH byrepa, BHABI CIIEKTPOB MOIJIOLICHHUS).
Paccesnue cBera.

Hucnepcus. Knaccuueckas Teopust TUCIIEPCUU.

[onsapuzamus cBeta. 3akoH Mamoca. [lomsgpuzanus cBera mpu
OTpakeHUU U npesiomsieHun. 3akoH bprocrepa.

TennoBoe w3NMydeHWE M €ro 3aKOHBI (YHHBepcaibHas (yHKLIHUS
Kupxroda, 3akon cmemenus Buna, 3akon 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 Gpopmysa baremepa ATtomHas mozens ToMcoHa.

Omnbir  Pesepdopna. Paccesnue O-4aCTHI Ha TOJOXKUTEIBHO
3apspbkeHHOM 1eHtpe. Popmyna Pesepdopma. IlporuBopeums c
KJIACCUYECKOH 3JIEKTPOJIUHAMUKOM.

[locrynater bopa ero Monens atoma Bopopoaa. Ombita @paHka U
I'epua. Criextp aToma Bogopoaa 1o bopy.

l'unoreza ne bpoisia U ee NOATBEPXKICHUE B 3KCIEPUMEHTAX.
CooTHOILIEHHE HEONPEAETICHHOCTEH.

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

Crammmonaproe ypaBHeHne ypasaenus Llpenunrepa.

BonHOBOE ypaBHEHHE Kak aHaJOr  CTAllMOHAPHOTO YpaBHEHHE
[lIpenuHrepa B MEXaHWYECKOM IIPE/ICTaBICHNH J[BIDKEHIE CBOOOTHOM

YaCTHUIIEL.
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45. CocTosiHHE YacTUIIBI B OAHOMEPHOH MPSMOYTOJIbHOM MOTEHIMAIbHOM
M€ «OECKOHEYHO BBHICOKHMHU CTEHKAMI.

46. KBaHTOBO-MEXaHHYECKAs MOJICb BOJIOPOIONOA00HOr0 aToMa (001ue
noytoxkenust). Keanroseie uncna. Omeir IllTepna m ['epnmaxa. Crma
anekTpoHa. [Tpunnun ITaynu.

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 pagnoakTHBHOIrO pacmaga. OCHOBHBIC THIIBI PaJIHOAKTHBHOCTH

(anbda-, 6eTa-u ramma-pacmansl). [IpaBuia cMemeHusI.

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

Buo 3aoanusn

Bapuanm 1.

3agaya. UeMy paBHa MHAYKTUBHOCTH IPOBOJIOYHOM paMKH, €CIIU TPHU CUJIE
ToKa 3A B paMKe BO3HHUKAET MarHUTHBIN OTOK 6 B6?

Bapuanum 2.

3agaya. 3a OOHO M TO € BpeMs OAUH NPYKUHHBIA MasTHUK Aemnaer 10
KoeOaHWi, a BTOPOH Ha MPYKHWHE C TOW XKe KecTKocThio 20 KojeOaHWH.
Omnpeaenure Maccsl rpy30B MasiTHUKOB, €CJIM CyMMa X MaccC paBHa 3 KT.
Bapuanm 3.

3agava. Touka coBepuiaeT KonebaHus Mo 3aKoHy X=A-sinm-t. B HexkoTOpbIi
MOMEHT BPEMEHHU CMeIlleHHEe TOYKH OKa3zanock 5 cM. Korma dasa konebanmit
YBEIUYIIIOCH BABOE, CMEIeHUE cTayio 8 cM. Halitu ammnTyny KosiebaHu.
Bapuanum 4.

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

3agaya. Ha xakoMm paccTOSHUM S OT aHTEHHBI paJHOJIOKaTopa A HaXOIWUTCS
00BEKT, eclIi OTPaKEHHBIM OT HETO PaJHMOCHIHAT BO3BPATHIICS OOpaTHO depes
npoMexyTok BpeMeHu =200 MKc?

Bapuanum 6.

3agaya. OgHa CTOpPOHA TOJCTOM CTEKJISHHON IUIACTHHBI UMEET CTYIEHYATYIo
MOBEPXHOCTbh, KaK MOKa3aHO Ha puUCyHKe. Ha muiacTuHy, neprneHAuKyJIspHO ee
MOBEPXHOCTH, MaJaeT CBETOBOH IIy4OK, KOTOPBIH MOCJIE OTPAKEHHUS OT
TUTAaCTHHBI coOmpaeTcs auH30H. [inHa magaromeit cBeToBoi BoHb paBHa 700
oM. [Ipy KakoM HauMeHbIIEM 3HAaYEHHU BHICOTHI CTYNEHBKU O HHTEHCHBHOCTB
cBeTa B OKyce JTUH3BI?

Bapuanm 7.

3agaya. KakoB  oHepreTHuecKMid  BBIXOA  CJENyIOIIEH  AOEPHOM
peakuun: 4 ;He+* ;He= " sLi+! 1 H?

TEOPETUUCCKHUI /

MPaKTUYECKUI
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Bapuanm 8.

3apavya. JluHMM MarHUTHOW WHAYKIMHM OJHOPOJHOTO MAarHUTHOIO OIS
obpazytoT yrou 30° ¢ BepTHKanbi0. MOJyIh MarHUTHON WHAYKIUH paBeH 0,2
Tn. Kakoil MarHMTHBIN MOTOK MPOHU3BIBAET TOPU3OHTAIHHOE 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
MOpcKuX BoiH 1 mM/c. UeMy paBHA JUTHHA BOJTHBI?

Bapuanm 11.

3agaya. JlnmuHa T1yOyca wmkpockoma 160 cm, ¢doKycHOe paccTosHue
oobekTnBa 5 MM. DokycHoe paccrosiHue okymspa 33,75 mM. Paccrosnue
HawTydiero 3penus Hadomoxaarens 270 mm. Haiitu HeoOxonumoe paccrosiHue
npeaMera OT OOBEKTHBA MHUKPOCKONA W TONydaeMoe INpH HaOIIOACHUH
JIMHEHHOE YBEIUYCHMUE.

Bapuanum 12.

3agaya. Ormpenenuts [UIMHY OJIEKTPOMAarHUTHBIX BOJH B BO3AYXE,
U3JTy4aeMbIX K0JIeOaTeNbHBIM KOHTYPOM € €eMKOCTHIO 3 HD 1 MHOYKTUBHOCTHIO
0,012 I'n. AKTUBHOE COIIPOTUBIICHUE KOHTYpa IPUHITH PABHBIM HYJIIO.
Bapuanm 13.

3anayva. JIyu Oenoro cBeta mpoXOoJIUT Yepe3 Y3KYI0 HEeNmpo3padyHyro menb. Ha
9KpaHe oToOpakaeTcsl uepefoBaHHE paIyKHbIX M TeMHBIX Mojoc. Kakoe
¢dusnueckoe sSBJIEHNE IPU 3TOM HaOmoaaercs?

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. Awmmmryna konebaHuii rpy3a Maccoi 0,5 Kr Ha TpyKUHE
)ecTtrocThio 50 H/cMm paBHa 6 cm. Halinute HanOoMbITyI0 CKOPOCTh IBHXKEHUS
Y SHEPIHIO0 MasITHUKA.

Bapuanum 17.

3agaya. B kakoMm nuamasoHe IJIMH BOJIH MOXET padoTaTh NPUEMHHK, €CITH
EMKOCTBh KOHJICHCATOPA B €r0 KoJe0aTeIbHOM KOHTYpE IJIaBHO U3MEHSETCS OT
C1=50 n® no Co= 500 n®d, a UHAYKTUBHOCTH KATYIIIKH IMOCTOSIHHA ¥ paBHa L =
20 MxI'H?

Bapuanm 18.

3agayva. Jlunza ¢ pokycHbIM paccTosiHMEM 16 cM AacT pe3koe HM300pakeHue
npeaMeTa Ha SKpaHe MPH IBYX €€ MOJIOXKEHUIX, PACCTOSIHAE MEKAY KOTOPBIMU

60 cm. Haiitu paccrossHMe oOT mnpeaMera OO0 3KpaHa. Bo ckonbko pas
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MOTIEPEYHbIE pa3Mephl N300paKEHUsI MIPH OJHOM TOJI0KEHUH JIMH3BI OOJIbILE,
4eM TIPH Ipyrom?

Bapuanm 19.

3agaya. DoKycHOE pacCTOSHHE TOHKOH CcoOHMparomeil JWH3BI paBHO F.
TIpenmeT manbix pa3MepoB PacCIOOXKEH Ha €€ TJIaBHOM ONTUYECKON ocH 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.

3agaya. KakoBa WMHAYKTHBHOCTh KaTYyIIKH, €CIH TPH CHJIE TOKa 3A sHeprus
MarHATHOTO TIOJIS KaTymku pasHa 1,8 Jx?

Bapuanm 22.

3agauya. Macca MasTHHKa 4 Kr, >kecTKOCTh mpykuHbl 100 H/M. 3a kakoe
BpeMst MasiTHUK coBepuT 20 konebaHuii?

Bapuanm 23.

3agava. Yemy paBHa JyIMHA BOJHBI Ha BOJIE, €CIIM CKOPOCTh PacIpOCTPaHEHUS
BOJIH paBHa 2,4 M/c, a Telo, IiaBaroliee Ha Boje, copepmraet 30 konebanwmii 3a
25c¢?

Bapuanum 24.

3agauya. KomebareapHbIN KOHTYp COAEPKUT KoHAeHcaTop eMKocThio 800 md u
KaTyIIKy WHAYKTUBHOCTH WHAYKTHBHOCThIO 2 MkI'H. KakoB mnepuoa
COOCTBEHHBIX KOJIeOaHUI KOHTYpa?

Bapuanm 25.

3agaya. Ha nudpakiuonnyro pemietrky ¢ nepuogom 0,005 MM mamaeT Oeinblit
cBeT. Ha skpaHe, HaxoIsIIeMCsl Ha PACCTOSIHUM 2 M OT PEIIETKH 00pa3yroTcCs
KapTuHa audpakouu csera. OmpenenuTe paccTOSHUE HAa 3KpaHE MEXKAY
NEPBBIM U BTOPBIM MaKCUMYMOM JKEITOro cBera A=570 HM.

Bapuanum 26.

3agaya. Y3Kkuil IMy4OoK MOHOXPOMATHYECKOTO PEHTIE€HOBCKOTO M3ITyUeHUs
pacceuBaeTcsi BelecTBOM. [Ipu 3TOM JJTMHA BOJIHBI M3TYYEHUS, paCcCEeSHHOTO
nox yriaamu 60° u 120° ormuarotcs apyr ot gpyra B 2 pasa. CuwmTtas, uTO
paccesHEEe MPOUCXOJUT Ha DJJIEKTPOHE, HAWTH JUIMHY BOJHBI MaJaolIero
W3ITyYeHHS.

Bapuanum 27.

3agaua. [Ipu B3aUMOJENCTBUH aTOMOB nelTepust C SIIPOM

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

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

Bapuanm 29.

3agaya. /IiuHy HUTH MasTHUKA YBEJIIMYWIK B 4 pasa, a aMILUTUTYy KojeOaHuit
yMeHbIIWIH B 2 pa3a. Kak usmenurcs nepuoja koneOaHuii MasTHUKA?

Bapuanm 30.
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3agaua. CkopocTh 3Byka B Boge 1450 m/c. Ha kakoM paccTossHUM HaXOmsTCs
OnmKalIe TOYKH, COBEpINAIOIINE KOJeOaHHs B MPOTHUBOIOIOKHBIX (a3zax,
€CJIM YacToTa Konebanuii papHa 725 I'i?

Bapuanm 31.

3agaya. KomebarensHbIi KOHTYp COCTOMT M3 KOHJAEHcaTtopa eMKocThio C u
KaTyIIKKH WHAYKTUBHOCTH WHIYKTUBHOCTRIO L. Kak wu3MmeHuTcs mnepuon
CBOOOJHBIX AJIEKTPOMATHUTHBIX ~KOJE€OaHWH B 3TOM KOHTYpE, €CIH
3NEKTPOSMKOCTh KOHJICHCATOpa W WHIYKTHBHOCTh KATYIIKH YBEIHYUTH B 3
pasa.

Bapuanm 32.

3agauya. Jlyd cBeTa MNPOXOIUT TMOCIEIOBATENILHO Yepe3 TPH Cpelbl C
MOKa3aTensIMU TIPENOMIICHHUS N1, N2, N3. Ha pucyHKe TOKa3aH X0 CBETOBOTO
nyua. Kak coOTHOCATCS OKa3aTely MPeIOMIICHUS Cpe/l.

Bapuanm 33.

3agauya. @oron c sHeprueir 253B BBIOWMI 37EKTPOH M3 HEBO30YKIECHHOTO
aToma BojopoJia. Kakyro ckopocTs OyneT UMETh 3JIEKTPOH BAAIHN OT aToma?

Bapuanm 34.
7 73,
3apaua. Snpo ceneHa 3458 MPEBPATWIIOCh B AIpO TepMaHUs 3¢ Kaxyro

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

Bapuanum 35.

3agaua. Yemy paBna DJ[C caMOMHAYKIMH B KaTyIIKE C WHAYKTUBHOCTEIO 2
't ipu paBHOMEPHOM YMEHBIIIEHUH CUIIBI TOKa 0T 3A 110 1A 3a 2 cekyHabI?
Bapuanm 36.

3agaya. Maremarndeckuii MassTHUK coBepin 100 konebanuii 3a 314 ¢. Uemy
paBHa JUTMHA MasiTHUKA?

Bapuanum 37.

3apgava. /[nuna BonHb! B Bo3ayxe 17 cm (mpu ckopoctu 340 wm/c). Haiitu
CKOpPOCTb PAaclpOCTPAaHEHHUS! 3ByKa B Tejle, B KOTOPOM IPU TOH K€ HacTOTe
Kosie0aHMit yTMHA BOIHBI paBHA 1,02 M.

Bapuanm 38.

3agaya. AMmuMTyga CWJIBI  TOKa TpH  CBOOOIHBIX  KOJICOAHUSAX B
kosiebarensHOM KoHType 100 MA. KakoBa aMIuMTyAa HampspKeHHST Ha
KOHJIEHCAaTOpe KoJIeOaTeIbHOro KOHTYpa, €CJIM EMKOCTh 3TOT0 KOHJeHcaTopa |
MK®, a UHIYKTUBHOCTh Karymiku 1 I'H? AKTUBHBIM CONpPOTUBJICHUEM
npeHedpeyb.

Bapuanm 39.

3agaya. Jlyu Oenoro cBera mpoXOJIUT Yepe3 Y3KYIO HEeNpo3pauHyro mienb. Ha
9KpaHe oOToOpa)kaeTcsl dYepeloBaHHE paAyXHBIX M TEeMHBIX Tmojoc. Kakoe
¢dusnueckoe sSBJICHNE IPY 3TOM Halmoaercs?

Bapuanm 40.

3agaya. Ilpu mnepexome aroma BOAOpPOAa W3 TPETHETO CTAIIMOHAPHOTO
COCTOSTHHSI BO BTOPOE€ H3Ny4yaeTrcs (OTOH, COOTBETCTBYIONIUH JJIWHE BOJHBI
652 uMm. Kakyro sHepruto TepseT aroM BOAOPOAA IHPH H3IYyYEHUH 3TOTO

¢dorona?
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Bapuanm 41.

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

Bapuanm 42.

3agaya. MarHuTHBI NOTOK 4Yepe3 KBaApaTHYIO0 IPOBOJIOYHYIO DPaMKy CO
CTOPOHOM 5 €M, IUIOCKOCTh KOTOPOM MNEPHNEHAMKYJISApPHA JHHUSIM HHAYKIUU
OTHOPOAHOr0 MarHuTHOro mons, paBeH 0,1 MB6. KakoB mMomyns MarHUTHON
MHIYKITUU 10?7

Bapuanm 43.

3agaya. MaTeMaTHUeCKUii MasTHUK IJIUHOH IM ycTtaHoBieH B Judre,
KOTOPBIA JIBMKETCS BHHU3 PasrOHAACH ¢ ycKopenueM 3 m/c?. Uemy paBeH
nmepuon KoneOaHWi 3Toro MasTHHKa? MastHuk coBeprmmmn 3a 40 ¢ 240
koneOanmii. Halit mepron u 9acToTy KojeOaHHiA.

Bapuanm 44.

3anaua. Paccrosnue mexay rpeOHsAMH BOJMH B Mope A=5 M. [Ipu BcTpeuHOM
JIBIKCHHUU KaTepa BoJiHa 3a t=1 ¢ ynmapser o kopmyc karepa N1=4 pasa, a npu
norrytHOM N>=2 paza. HaiiTu ckopocTh KaTepa 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 W MAaKCHUMaJbHOE 3HAYEHHUE JHEPTUU IIIEKTPUUECKOTO MO
KOHJIEHCATOpa U MarHUTHOT'O I1OJIS KaTYIIKH UHIyKTHBHOCTH.

Bapuanm 46.

3agavya. Ha nudpakumoHHYIO pelieTky HOPMaIbHO MajaeT CBET pa3psgHON
TpyOKH HAIOJIHEHHOH aToMapHBIM BOJOpoAoM. [locTosHHAS pemeTku 5 MKM.
KakoMy mepexomy »dIIeKTpOHa COOTBETCTBYET CHEKTpajbHas JIWHUS,
HaOJroaemMas IMpy MMOMOILM 3TOM PEIIETKH B CIEKTPE S5 MOpsIKa MOJ yIJIOM
41°.

Bapuanum 47.

3agayva. Onpeznenure 3HEPrUI0, MacCy ¥ UMITYJIbc (POTOHA I HHPPAKPACHBIX

Jlydei ¢ 4acToTOM 10%2ry,

Bapuanum 48.

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

Bapuanm 49.

3apauva. Kakoil momkHa OBITH CKOPOCTH H3MEHEHHWS CHJIBI TOKa, YTOOBI B
Karymke HHAYKTUBHOCTHIO S0 MI'H Bo3auMKIa DJIC camonrnykiuu 30 B?
Bapuanm 50.

3agaya. Kak m3mMeHHTCS Tiepron KoieOaHWH NPYKWHHOTO MAasTHHKA TPH

YMEHBILIEHUHN Macchl Ipy3a B 2,25 paz?
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