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TunoBble 3aJaHusl JJ1s KOHTpOJ’IbHOﬁ paﬁoTI)I

1 CEMECTP

BapuanTel KOHTPOJBEHON pa0dOTEI IO pas3ienaM DU3HUKH:

Mexanuka, MOJNeKyJIAPHAA qbusuka, mepModuHaMuKa, dJleKmpocmamuxa, NnOCMOSIHHbBI MOK,

eKMPUYeCKULl MOK 8 pA3IUYHbIX CPeOax, MasHUmMHoe no.ie, 1eKMmpoOMasHUMHAS UHOVKYUSL.
Bapuanm 1.

1. ABTOMOOWIb TpOIIEN TMOJIOBUHY MYTH CO CKOPOCTBIO Lo. Ha ocTanpHOW YacTu myTH OH
MOJIOBUHY BPEMEHH JBUTANICA CO CKOPOCTBIO L1, a OCTABIIMMNCS Y4aCTOK — CO CKOPOCTBIO V3.
HaiiTu cpenHioro ckopocTh 3a BCe BpeMsl IBUKEHUSI aBTOMOOUIIS.

2. OmpesennTh Maccy KHCIOpona, o6beM kotoporo 40 M°, Haxosmierocs mojx JaBieHHEM
1,93*10° 1a npu Temmeparype 17°C. (R=8,31 JI/K/Momnn).

3. BbruncnuTte pa3HOCTh MOTEHLMAJIOB MEXKIY IBYMS TOYKaMHU | W 2, HaXOIAUIUMHCS Ha
paccTosHuSIX 15 ¢M 1 25 ¢M COOTBETCTBEHHO, OT TOYedHOTO 3apsiaa =107 K.

4. Dnexktpomotop ¢ compotuBieHue 4 Om nonkmoden k reneparopy ¢ IOJC 220 B u
BHYTpeHHUM conpoTusienueM § Om. [Ipu pabote MoTopa yepes ero 0OMOTKH MpoXoauT Tok 10
A. Onpenenuts KIIJI anekTpoapurares.

5. [IpoBonsmast chepa paguycom R = 10 cM momemieHa B 3JIEKTPOJMTUYECKYIO BaHHY,
HaIOJHEHHYI0 PacTBOPOM MeIHOro Kymopoca. Hackosibko yBenuuuTcs Macca cdepsl, eciu
OTJIO)KEHUE Menu IiauTcs t = 60 MMH, a 2JIEKTpPUYECKUI 3apsl, MOCTYNAIOIMIMN Ha KaKIbIN
KBaJ[paTHBI CaHTUMETp noBepxHocTH cdepsl 3a 1 ¢, q = 0,01 Kn? Monspaas macca meau M =
0,0635 xr/mMoOIb.

6. [lo nByM O€CKOHEUHO [UIMHHBIM MPSIMOJMHEHHBIM TPOBOJHUKAM, PAaCIOJIOKEHHBIM
napajulesIbHO JpYyr Ipyry Ha paccrosiHuu 20 cMm, TekyT Toku cwioil 5 A m 10 A B oxHOM
HanpasiieHud. ONpeaenuTh MarHUTHYKO MHIYKIUIO TOJS B TOYKe, yAaleHHoH Ha 30 cM oT

KaxXKZ0ro NpoBOJHHUKA.



7. BUTOK IIPOBOHMKA IMIIOMIABI0 4 CM? PACIONIOKEH MEPIEHINKYIAPHO BEKTOPY MATHHUTHOM
nnaykuuu. Yemy paBHa DJIC uHaykuuum B BUTKe, ecid 3a BpeMms 0,05 cekyHA MarHuTHas
MHIYKIKS paBHOMEpHO yobiBaeT ¢ 0,5 Tu o 0,2 Tn?

Bapuanm 2.

1. BeprukanbHO BBEpX C HUHTEPBAJIOM BPEMEHM T OpOIIEHBI JBa IIApUKAa C OJMHAKOBOM
CKOPOCTBIO Lo U3 OJJHOM M TOH ke Touku. Uepes kakoe BpeMs mocje Opocka BTOPOro IIapHKa
OHU CTOJIKHYTCSI?

2. llpn yBenuueHWH [aBieHUss B 2 pa3za oObeMm rasa ymeHpmwics Ha 60 wmu. Haiitu
TepBOHAYAIbHBIN 00beM. TeMriepaTypa OCTOSIHHA.

3. JlBa 3apsima q1 = 1,1 HKn u q2 = 4,4 uKn HaxonsaTcst Ha paccTosiHAM T = 24 ¢M JpYT OT Jpyra.
['ne Hy)KHO TIOMECTUTh TPETU 3apsl (s, YTOOBI CHCTEMA 3apsiI0B HAXOJWIACh B paBHOBECUU?
byner i 310 paBHOBecue yctoiunBbM? HailT BennunHy 3apsaa qa.

4. DnekTpo3Heprus TreHepaTopa IepefaeTcs MNOTpeOMTeNn0 MO MpPOoBOJAM, HMEIOIIUM
conpotusienre 300 Om. KIIJ[ nuaun nepenauun pasex 0,85. HaliTu conpoTuBIEHNE HArpy3KH.
BHyTpeHHUM conpoTHUBIIEHHEM TeHepaTopa npeHeOpeyb.

5. Ilpu amekTponuse, JIUBIIEMCS B T€UEHHWE OJHOTO Yaca, Cuja Toka Obuia paBHa 2,5 A. Yemy
paBHa TeMIlepaTypa BBIACIMBLIETOCS ATOMApHOTO BOJOPOJA, €CIU INPH JABICHUHM, PABHOM

10° Ia, ero 00BEM paBeH 2 n? DIIEKTPOXUMHUIECCKUI SKBUBAJICHT

k=10-10"8 —.
BOJIOpOJIA Ka

6. ITo xombIieBOMY MpOBOMHUKY pamuycoMm 20 cMm TeueT TOK cuioi 6 A. IlapamiensHo ero
IUIOCKOCTH HAa PACCTOSHUM 2 CM HaJ LEHTPOM MPOXOJUT OECKOHEYHO JJTUHHBIN
NPSAMOJIMHEHHBIA TTPOBOJHUK C TOKOM cuioil 4 A. Onpenenutb UHAYKIUIO U HANPSKEHHOCTh
MarHuTHOTO TOJISl B IIEHTPE KOJIbLIa.

7. Kakoil MarHUTHBIN MOTOK MPOHU3BIBAECT KaXbIi BUTOK KaTymiku, uMmeromieir 2000 BUTKOB,
€Clii TpU DPABHOMEPHOM HMCUYE3HOBEHHWM MarHUTHOro mois B Teuenue 0,1 ¢ B Karyiike

nnpynupyercs 3J1C pasnas 15 B ?
Bapuanm 3.

1. YpaBHEHHE IBUKEHHS MAaTePUATBbHOM TOUKH BAOIb OCH X UMeeT BUI x = A + Bt +
Ctz, rae A=3 m, B=2 m/c, C=-0,5 m/c’. Haittn KOOPJIMHATY X, CKOPOCTh L, YCKOPEHHUE a
TOYKM B MOMEHT BpeMeHHU t = 6 C.

2. Haiith HavanbHyr0 W KOHEUYHYIO TeMIepaTypbl, €CIu TMpH HU300apHOM
oxnaxaeHnu Ha 295 K ero o0beM yMEHBIIUIICS B/IBOE.

3. Toueunsle 3akpemieHHbie 3apsaabl i = 40 HKn u q2 = — 10 u1Kn Haxoxadrcs Ha

paccrostauu r = 20 cM apyr oT apyra. ['ne cienyer moMecTUTh TPeTHid 3apsi (3, YTOOBI



OH Haxoauics B paBHoBecuu? Ilpm kakoMm 3HaKke 3apsjga (3 paBHOBecue Oyner
YCTOMUYUBBIM?

4. Hcrounuk Toka ¢ D/IC 1,8 B umeer BHyTpeHHee conpoTusienue 0,5 Om. Haiitu
KIIJ] uctounuka npu Toke B enu 3,2 A.

o. [Ipn HukenupoBaHMM H3JENUs B TeYeHHE 1,5 4 OTIIOKMICS CIIOM HHUKeIs

tomuuHoi |1 = 0,02 mM. OrnipenienuTe MIOTHOCTh TOKA, €CIIH MOJISIpHAs Macca HUKeIst M =

3 Kr
p=289-10°—.
0,0587 Kr/MOJIb, BAJIEHTHOCTH N = 2, INIOTHOCTH HUKEIIS M

6. MarnuTHO€ T0JIe KaTylIKu ¢ HHAYKTUBHOCTBIO 125 MI'H oGnanaer sueprueit 0,2
Jlx. Uemy paBHa cujia TOKa B KaTyIike?

7. [To n1BymM OeCKOHEUYHO JUTMHHBIM NapajieIbHbIM NIPOBOJHUKAM TEKYT TOKH 16 A n
14 A O0JMHAaKOBOTO HaIpaBJIEHUS, PACCTOSIHUE MEXIYy NpOBOAHMKaMU 32 cMm.
Onpenenuth MHAYKLIHWIO W HANOpPSDKEHHOCTh MAarHUTHOTO IOJIE B TOYKE, JIeXKalleu

MOCEPEMHE MEXKTY MPOBOTHUKAMH.
Bapuanm 4.
1. JIBa Tena Opocwiin OJHOBPEMEHHO W3 OJHOW TOYKH: OJHO BEPTHUKAIBLHO BBEPX,

apyroe moJ yriioM o = 60°k ropu3oHTy. HaganmpHas CKOpOCTh KaXI0TO Tena Lo = 25 Mm/c.

Haiitu paccrosHre Mexay Tenamu yepe3 Bpems t = 2,1 c.

2. OnpenenuTs TeMIepaTypy Tas3a, HMEIOMEro HSHEPTUI0 Ew=2*10" k.
(k=1,38*10" JIx/K).
3. Onpenenuth KOIPGUIUEHT KECTKOCTH TMPYKUHBI JTUHAMOMETpPA, €CIU €ro

nokaszanusa 2 H, npu 3ToM npyKXuHa pacTaHyTa Ha 8,5 ¢M, a MEpBOHAYAIIBHO €€ JyinHa 4
CM.

4. JIBa snekTpoHa HaxoAaTcs Ha OECKOHEYHO OOJIBIIOM PACCTOSIHUM U JBUTAIOTCS
HaBCTpEYY JIPYT IPYTY C OJIMHAKOBBIMH MO MOJIYJIIO CKOPOCTAMH L = 2,0 -10° m/c. Haiitun
HauMEHBIIIee PAacCTOSHUE, Ha KOTOPOE OHU CONU3STCS.

5. KoHuenTpanus »JI€KTpOHOB MPOBOAMMOCTH B KPEMHUH TMPH KOMHATHOM
TeMmIeparype nj = 107 M'3, a mpu 700 °C ny = 2*10% 3. Kakyto yactb cocraBiseT
YHCIIO AJIEKTPOHOB MPOBOJMMOCTH OT OOIIero uucia aroMoB kpeMHusa? [lmoTHocTh
kpemunst 2300 kr/m°.

6. [Ipu BKITIOYEHUH 2IIEKTPOMOTOpA B ceTh HarpsbkenueM 220 B on motpebinsier Tok
10 A. OmnpegenuTs MOIIHOCTb, mOTpedmsiemyto MoTopom, u ero KIIJI, ecnu
COTIPOTHUBJIEHUE 0OMOTKH MOTOpa paBHO 12 OM.

7. JIBa mpsAMONMHEHHBIX OECKOHEYHO MJIWHHBIX MPOBOJHUKA CKPEIICHBI MO]]
npsameiM  yraoMm. Ilo mpoBomHukam Tekyr Toku 8 A um 6 A. PaccrosHue mexny
MpoBOJAHUKAMU 25 cMm. OnpenenuTb MAarHUTHYKO MHAYKIHUIO MOJIS B TOYKE, OJUHAKOBO
yJaJIeHHOM 0T 000UX MPOBOIHUKOB.

2 CEMECTP



BapuauTtel KOHTPOJILHOM pabOTHI 110 pa3zjienaM HU3UKU:

INIEKMPOMACHUMHAA I/lHayKI/;I/l}Z, Mexanuyeckue Koneoanus u B6OJIHbL, DJIEKMPOMACHUNIHblE
Konebanust u B6OJIHbL, ceomMempudecKasl onmuKkd, K6aHKmoeasi onmuka, amomHnas d)u?bﬂ(’él, d)I/lS’I/lKCZ

amomuo2o a0pa.
Bapuanm 1.

1. 3a 3 ¢ MarHUTHBINA MOTOK, MPOHU3BIBAIONINI MPOBOJOYHYIO PAMKY, PABHOMEPHO
yBennumiics ¢ 6 Bo no 9 B6. Yemy paBHo npu 3toMm 3Hauenue D/1C nuaykuuu B pamke?
2. JlaHo ypaBHEHHE TrapMOHHYECKOro Kojebanusi Touku: x = 0,05-Sinl,57-t.
OrnpenenuThb ee aMIUTUTYly U YaCTOTY KoJieOaHusI.

3. ['onmocoBbie CBSA3KM MEBIA, MOIOLIETO TEHOPOM (BBICOKMM MY)KCKHM T'OJIOCOM),
konebmorcss ¢ vactorod oT 130 go 520 T'm. Ompenenure MakCUMalIbHYIO U
MUHUMAaJbHYIO JUIMHY H3JlydaeMOll 3BYKOBOH BOJIHBI B Bo3ayxe. CKOpOCTh 3ByKa B
Bozayxe 330 m/c.

4. Haiigure mMakcumanbHYIO JUIMHY BOJIHBI, KOTOPYIO MOKET NPHUHATh NPUEMHUK,
ecyii EMKOCTh KOH/IEHCATOpa B €ro Kosie0aTeIbHOM KOHTYPE MOXHO IIJIaBHO U3MEHSITh OT
200 n® no 1800 nd, a HHIYKTUBHOCTH KaTylIKH NOCTOssHHA U paBHA 60 MKI'H. CkopocTh
pacpOCTpaHEeHHsI JIEKTPOMArHUTHBIX BOJIH C = 3° 108 m/c.

5. 3puTenb C HOPMalbHBIM 3pEHHUEM CMOTPUT uepe3 OHHOKIb Ha CIIeHY,
HaxOJAIIYIOCS OT HETO Ha paccrosiHue 15M. DokycHoe paccTosiHre JIMH3 OMHOKISA 20 cM
u -5cM. Ha xakoM paccTOSSHUM JOJKHBI OBITH JMH3BI JPYr OT Jpyra, 4YTOObl 3pUTENb
BHJIET CIIeHY HanboJiee sICHO?

6. AtoMm Bomopoaa morioTua ¢oToH. [Ipu ATOM 37EKTpOH HAXOIICh HAa BTOPOM
OOpOBCKOW OpOHTE, BBUIETEN U3 aToMa CO CKOpPOCThiO 6°10 > m/c. Onpenenutb 4acTOTY
CBETA.

7. [Tepuon nosypacnaga paanoakTuBHOro Moxa-131 pasen 8 cyr. Paccuuraiite, 3a

Kakoe BpeMs KoJIM4ecTBO aToMoB Hoaa-131 ymenbmutcs B 1000 pas.

Bapuanm 2.

1. Yemy paBaa DJIC camMOMHAYKIMHM B KaTyIIKe C WHAYKTUBHOCTBIO 3['H mpu
PaBHOMEpPHOM YMEHBILIEHUH CHJIbI TOKa OT SA 10 1A 3a 2

2. W3 nByX MareMaTH4ecKHX MasTHHKOB OJUH coBepmmi 10 koneGanuii, a Apyroi
3a TO e BpeMs 6 kojeOaHuil. Haiimure QuHy Ka)KI0ro MasTHHKA, €CJIM CyMMa UX JUITMH
paBHa 42,5 cm.

3. Jlonka xauaeTcs Ha BOJIHAX, paclpOCTPAHSIOUINXCS cO CKOpocThio 4 M/c, n3a 10 ¢
coepuraet 20 konebanuii. KakoBo paccTosiHuEe MEXIY COCEJHUMU IPEOHSMH BOJIH?

4. B wmpeansHOM KoOJI€OAaTENPHOM KOHTYpE aMIUIMTyJa KOJeOaHWH CHIIBI TOKa B

KaTyIIKe UHIYKTUBHOCTU paBHa 10 MA, a ammiuTyaa kosiebaHui 3apsaa KOHAEHCATopa



paBHa 5 HKi. B momenT Bpemenu t 3apsin xonnencaropa paBen 3 uKi. Haiigure cumy
TOKa B KaTyLIKE B 3TOT MOMEHT.

o. JIyu cBeTa mepexoJuT M3 CTeKNIa B Boay. Yron manenus 45°. Uemy paseH yron
npenomiienus? [lokazarens npenomienus crekna 1,6; Boasr — 1,3.

6. Vi3nydeHne abCOOTHO YEpHOTO Tela, TIOMAlb OBEPXHOCTH KOTOPOro 25 cm?,
MaKCHUMYM 3HEPIUH NMPUXOAUTCS Ha JIMHY BOJIHBI 680 HM. CKOJIbKO 3HEPrUU U3ITydaeTcs
¢ 1 em? aToro Tema 3a 1 c.

1. 3anumuTe SACPHYIO PEAKIHIo0 B-pacmaia sapa Maprafia > 2sMn.

Bapuanm 3.

1. MarauTHbI TOTOK, MPOHU3BIBAIOIINI 3aMKHYTHIH KOHTYp, 3a 6 MC paBHOMEPHO BO3pacTaeT
¢ 2 no 14 mB6. Kakosa 3/1C nHIyKIIMK B KOHTYpE?

2. Haiitn Maccy Tpy3a, KOTOpBIH Ha mpyxuHe kEcTKocThio 250 H/M nemaer 20 xoneOaHmii 3a
l6c.

3. Paccrostare Mexty rpeOHsIME BOJH B Mope 5 M. [Ipu BcTpedHOM JBMKEHUH KaTepa BOJHA 3a
1 ¢ ynapser o kopiyc karepa 4 pasa, a npu IonyTHoM — 2 pasa. Haiiaure ckopocTtu katepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTH KaTepa 00JIblie CKOPOCTH BOJIHBI.

4. NnnyktuBHOCTH Kartymku paBHa 0,125 'n. YpaBHeHHe koJeOaHU CHUIIBI TOKA B HEW MMEET
Bun: i=0,4-cos(2- 103-t), rae Bce BennuuMHbl BbIpakeHbl B CH. Omnpepenute aMIuidutryny
HaIlpsDKEHUS HA KaTyIIKe.

5. Ompenenute yroi mnoj KOTOPbIM HAOIIOJaeTCd MaKCUMYM 3€JIEHOTO CBETa C JUTMHOW BOJIHBI
550 HM B CHEKTpe MEpPBOro MOPSAKA, MOJYYEHHOM C TOMOIIBIO NU(PPAKIIMOHHONW PEIICTKH,
nepuo1 kotopoit 0,02 mMm.

6. Hanbonpimas aymMHa BOJHBI CIIEKTPaIbHOM BOJOpOoHOM cepur banbmepa cocrabisier 656,28
HM. OnpenenuTs HauboIbIIYIO IJIMHY BOJIHBI B cepuu JlelimaHa.

7. KakoB sHEpreTH4eCcKuil BBIXO] CJICIYIOIICH SACPHON PEaKIIUH: 4 2He+4 >He= ! 3Li+1 1H?

Bapuanm 4.

1. B karymke nnayktuBHocThio 0,4 I'H cuia Toka paBHa SA. KakoBa sHeprust MarHuTHOTO HOJIS
KaTylIKu?

2. Teno coBepuiaeT rapMoHHYeckoe KojebOaHue 1o 3akoHy X(t)=0,4-cos5-m-t. Onpenenure
aMIUTUTYy, HEpHoJl, YacToTy, LMKIMYECKYyl0 YacToTy Kkojebanuil. Hapucyiite rpadux
KoJIe0aHUH.

3. MaseHbkuii apuK MMOABELICH Ha HUTH JUIMHOM 1 M K moTosKy BaroHa. Ilpu kakoit ckopoctu
BaroHa Iapuk OyJIeT 0COOEHHO CHIJIBHO KojeOaTbCs MOJ JICHCTBHEM YyIapoB KOJIEC O CTBIKU
penbcoB? JlnnHa pensca 12,5 m.

4. KonebarenbHbIi KOHTYp pajuONpUEMHHMKA COAEPKUT KOHJEHCATOp, EMKOCTh KoToporo 10
HO. Kakoil gomkHa OBITh HHAYKTUBHOCTH KOHTYpa, YTOOBI 00ecrieduTh MPUEM BOJHBI JUTHHOM

300 M? CKOPOCTb PacpOCTPAHEHHs HIEKTPOMArHUTHEIX BoH ¢=3-10° m/c.



5. Ha ckoibKO W3MEHUTCS AJIMHA BOJIHBI (PHOJIETOBBIX JIyueil ¢ 4acToToi Konebanuii 7,5- 104 Ty
IIPU TIepeX0/ie U3 BOJBI B BaKYyM, €CJIM CKOPOCTh PACIPOCTPAHEHHS TaKHX Jydel B BOJAE paBHA
2,23-10° km/c?

6. U3nyuenne CojHIA, 1O CBOEMY CIHEKTPaIbHOMY COCTaBy OJNM3KO K H3IIyYCHHIO
a0COJIIOTHO YEPHOTO Tela, sl KOTOPOTO MaKCUMYM HCIYCKATEeNbHOM CIOCOOHOCTH TPUXOAUTCS
Ha quuHy BosiHbl 0,48 mkMm. Haittu wmaccy, Ttepsemyiro ColHIIEM €XKECEKyHIHO 3a CUET
m3nydeHusi. OueHuTh BpeMs, 3a KoTopoe macca CoJiHIla yMEHbIIUTCA Ha 1°.

. 2
7. CKOJIbKO HYKJIOHOB, IPOTOHOB U HEUTPOHOB COJIEPIKUTCS B S,APE ypaHa 3 5,U?

Tunoevie éonpocwt k rxkzameny (1 CEMECTP):

3adanue 01 nokazamens oUeHUBAHU OeCKPURMOPOG: Buo 3aoanusn

«3naemy

TEOPETUUYECKUI
1. lMonstue npenmera — «uzuka». Mexannka. Paznensr Mmexanuku. Cucrema
orcuera. KmHemartnka IMOCTYNATCIIBHOI'O JIBUKCHUA MaTepHaHBHOﬁ TOYKHU.
Crocobbl  onucanust  ABWKeHUS. [loHATHA: paguyc  BEKTOp, IIYTh,
repeMeIieHre, CKOpoCThb, YCKOPEHHE.

2. YpaBHCHMsI [BIMOKCHHS TOYKH, THIIBI JBIIKCHHIA. HopmansHoe u
TaHTEHIIMATbHOE ypaBHEeHWsA. KuHeMmaTWka BpaIIaTelbHOTO IBIKEHHUS.
Bekropsl, HampaBieHue, AeHCTBUS Haja BekTopamu. CBS3b BpamaTedbHBIX U
JIUHEHHBIX XapaKTEePUCTHUK JBIKECHUSI.

3. luHamMpKa MaTepHalbHOW TOYKM: MHEPIHMs, Macca, IICPBBI 3aKOH
Herorona, Mepa WHEpPIUH, UMITYJIBC TENa, CHJIa, PABHOJACHCTBYIOMIAs CHJIA.

4. Bropoii 3akoH HploTOHa, OCHOBHOE ypaBHEHHE IOCTYHATEeIhHOTO
nBxeHus. Tperuit 3akoH HeroTona. [Tpumepst cui.

5. Cucrema MaTepHaIbHBIX TOYEK. 3aKOH COXpaHEHUs uMmyibca. LlenTp mace
CUCTEMBI. 3aKOHBI IBIKCHUS IIeHTpa Mace. Tperuit 3akoH HeroToHa.

6. IIpeoOpazoBanus ['anmnes. MexaHUYeCKU IPUHITUT OTHOCUTEIHHOCTH.

7. lloratus  oSHeprum. MexaHnyeckass  JHEprus, KHHETHYECKas U
moTeHIuanpHas dHeprus. lloHsTe Mexanmueckoi paboTel. CBoiicTBa
KUHETHYECKON PHEPrUu.

8. IlorenmmanpHas sHeprus. [loHSATHE BHEMIHWUX ¥ BHYTPEHHHX CHJ, HX
B3aUMOCBSI3b.

9. IIpumepsI MOTEHIIMATBHBIX CHJI. 3aKOH COXpaHEHUs dHepTrun. AGCOIIOTHO
VIIpyTHE U HEYTIPYTHE COYAapEHHUs.

10. Tlomsarue ¢usmveckoro moins. ['paBuranmonHoe moie. PeakTuBHas cuia.
Kocmuaeckue ckopoctu.

11. HewneprmanpHble  cucTeMbl — orcyera. Cuima  WHEpPIUH  TIpU
[IOCTYNATENbHOM U BpalarenbHoM JBrxkeHnH. Cuina Kopuomnuca.

12. Jlunamuka BpaleHus] MaTepUaIbHOW TOYKH. MOMEHT UMITyJIbCa YaCTULIBI

M MOMEHT CHJIbI. 3aKOH COXpaHCHUA, TPOCKIIMUN MOMCHTA UMITYJIbCA.




13. Jlunamuka TBepzoro Teia (OCTYMaTelbHOE U BpallaTeIbHOE JBIKEHHE).
14. BpaieHue Tena BOKPYT HETOABMKHON OCH, MOMEHT MHEPIIMH Tefa.

15. Teopema llreitnepa. [Ipumepsl MOMEHTOB HHEPIMH (PUIUIECKHUX TEII.

16. MoMeHT uMIyJibca U MOMEHT CHJI TBEPJOrO Tena. 3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCa.

17. KunHermueckas SHEpPrusi BpalIAIOUIEroCsl Tela OTHOCHTENbHO Och Z.
PaboTa BHEIIHUX CHJI [UIs1 BPALIAIOIIETOCs TeNa.

18. KunHermueckas 53HeEprusi TBEPAOTO Tela NPU CIOKHOM JIBHYKCHHH.
AHanorus MeXAy MOCTYNaTeNbHBIM U BPAIATEIbHBIM JIBUKECHUSIMH.

19. CunemnuanbHas Teopus OTHOCHUTENbHOCTH. IIpeoOpasoBanus JlopeHia.
WuTepBan BpeMeHH M JUIMHA OTpe3Ka B Pa3HBIX CUCTEMaX OTCYETa Ha OCHOBE
npeodpasoanuii Jlopeniia. OqHOBPEMEHHOCTh COOBITHI B Pa3HBIX CHCTEMax
oTcYerTa.

20. DneMeHTHI PeSITUBUCTCKOM TUHAMUKHU. CBSI3b SHEPTUU M MACCHI.

21. DneMeHThl MEXaHUKHU JKUJIKOCTeH U ra3oB. 3akoH Apxumena. [[BuxeHus
KUAKOCTH W Ta3a, XapaKTepPUCTHUKHA €ro  OMUCAaHUS. YpaBHeHne
HEpa3phIBHOCTH. Y paBHeHHE bepHymm.

22. Bs3KOCTh IKUJAKOCTH. PexuMmbl TedeHus xuukoctd. OmnpeneneHne
Bs3kocTH: MeTon Ctokca, meron [lyazefins.

23. MornekynsipHasi ~ ¢u3uka  (CTATUCTHYECKUH  TOAXOA  ONHCAHHS
TEPMOJIMHAMUYECKUX CHCTeM). TepMmomuHamuka. lmeanpHbIH Ta3. 3aKOHBI
HICUTHHOTO Ta3a U TPOIECCHI (M30XOPHBINA, H300apHBIN, H30TCPMUICCKIIH ).

24. YpaBHeHHE COCTOSHHS uacadbHOro raza. OCHOBHOE YypaBHEHHE
MOJIEKYIIPHO-KWHETHYECKON TEOPHH HICATbHBIX T'a30B.

25. 3axkoH MakcBemia O pacHpelcieHHH MOJEKYJ HACalbHOrO rasa IIo
ckopocTssM. bapomerpuyeckas ¢opmyia. Pacnpenenenue  Bosbiimana.
CpenHee YHCIIO CTOJKHOBEHHMH W CpemHss JJIWHAa CBOOOMHOTrO Tpobera
MOJIEKYII.

26. OCHOBBI TEPMOAWHAMHKH, UCTIONB3yeMbIC TTOHATH. 3aKoH boibliMaHa o
PaBHOMEPHOM pAacClpeieleHnd DJHEPTUd 10 CTEMeHsM CBOOOIBI (3aKOH
paBHOPACTIPEICIICHHUS ).

27. IlepBoe Hauao TepMOAUHAMUKHU. PaboTa ra3a npu ero paciiupeHuH.

28. TemmoeMKoCTh HAeaNbHOrO Ta3a. MosipHas TEIMIOEMKOCTh —TIpH
TIOCTOSTHHOM OoOBbemMe. MomsipHasl TEITOEMKOCTh MPH ITOCTOSHHOM JIaBIICHHH.
YpaBHeHnue Maiiepa.

29. WM3zomporieccsr: M30XOpHBIH, n300apHBIH, M30TEPMUIECKHIA,
agmabaTtudeckuii. Pabora mpu agmadatudeckom mporiecce. [lomutponmuaeckue
TIPOIIECCHI.

30. Kpyrossie mponeccel (uukisl). ObpatuMele 1 HEOOpaTUMBbIE MPOLECCHI.
Ontponus. Hepasencrso Knaysmyca. M3osnTponmiisiii mponecc. dopmyna
Bonbumana anst saTponuu. [IpuHIM Bo3pacTaHus SHTPOIIUH.

31. Bropoe Hawamo TepMOAMHAMHKH. TpeTbe HAYal0 TEPMOIMHAMHUKH.
TemnoBble nBUraTeny U xonoauiabHele MamuHbl. Teopema Kapuo. Hukn Kapao
u ero KITJI.

32. Peanbuble ra3el. YpaBHenue Ban-nep-Baanbca. Buyrpennss sneprus rasa

Ban-gep-Baanbca. M30TepMsl 11 peaibHOTO rasa.




33. DOmnekrpocratuka. CBOHCTBA AMEKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHUSI.
3axoH Kynona (ckansipHas, BekTopHas 3anuch). 3akod Kynona B cpene.

34. DnekTpocTaTHUECKOoe TMOJie W ero  HampsbkeHHOCTh.  [IpuHImm
cynepno3uuud. JIMHUM  HampsHKEHHOCTH — DJIEKTPOCTATHYECKOrO  TIOJS.
OnHOpOAHOE U HEOTHOPOAHOE AJIEKTPOCTATHYECKOE TOJIE.

35. Tlorok BekTopa HanpsbkeHHOCTH. Teopema ["aycca. [IpuMenenmne TeopemMbl
laycca: amekTpocraTHyeckoe Mojie OECKOHEUHOW PaBHOMEPHO 3apsDKEHHOU
mwiockoctu. [lome JByX OECKOHEYHBIX MapajuIeNIbHBIX C OJMHAKOBBIMH IO
MOJYJI0, HO TPOTUBOIOJOKHBIX [0 3HAKY PaBHOMEPHO 3apsDKEHHBIX
IIJIOCKOCTEH.

36. PaOora 3JIEKTPOCTATHUECKOrO TOJIsI. Hupkynsius BEKTOpa
HANPSHKEHHOCTH DIIEKTPOCTATUYIECKOTr o MoJisl. TeopemMa o IUPKYIISALUH.

37. TlorennumanbHas 3HEprus 3apsyioB. [loTeHIMan, pa3HOCTh MOTEHIMANIOB
ANEKTPOCTATHYECKOTO TIOJS 3aps/ia ¥ CHCTEMBI 3aps0B. DKBUIIOTEHIINAIbHBIC
MOBEPXHOCTH WX B3aWMOCBSI3b C JIMHUSMHU HAIPSHKEHHOCTH.

38. Onekrpuyeckuil aumoidb. HanmpsykeHHOCTh JTUIOINS MEPHEHIUKYISIPHO U
napajuieNbHO ero ocH. [IUmons B HEOJHOPOHOM W HEOJHOPOTHOM IIOJIE.

39. DmekTpocTaTHuyeckoe — moje B BemiectBe.  JMANEKTpHKH B
AJNEKTPOCTATHYECKOM  TIOJI€, THIBI  JIUAJICKTPUKOB, WX  TOJISAPHU3ALMS.
CymMmapHbI  OUNONBHBIE ~ MOMEHT. [lomsipu30BaHHOCTH  AMAJIEKTPHUKA.
Judnextpudeckas BOCIPUUMYHUBOCTD BEIIECTBA.

40. BekTop 3JEeKTPUYECKOro CMeEMIeHHus. JluanexTpuueckas MPOHMUIIAEMOCTh
cpenbl. Teopema ["aycca aist BeKTOpa 37€KTPUUECKOTO CMEILEHHUS.

41. TlpoBomHukM B DdJIeKTpocTaTHdeckoM Toie. CBOWMCTBAa 3aMKHYTOM
MPOBOIAIICH 000JIOUKH.

42. DOnexkrpoémkoctb. KonmeHcaTopbl. EMKOCTH IIOCKOr0 KOHJIEHCATOpA.
CoenuHeHNE KOHIEHCATOPOB.

43. DHeprus DIEKTPUYECKOrO TIIONSA: CHUCTEMBI 3apsiioB  YEIHMHEHHOTO
[IPOBOAHUKA, 3apsDKEHHOTO KOHIEHCATOpa. ODHEPrHs 3JEKTPOCTATHYECKOI'O
IOJISL.

44, Dnextpudeckuii TOK. IIIOTHOCTH 3JIEKTPUYECKOrO TOKA. YpaBHCHHE
HENpPepBIBHOCTH (Hepa3phIBHOCTH). 3akoH OMa Ui ydacTKa M TIOJTHOM IIeIH.
3akon Oma B wmHTerpanpHOH u muddepeHuansaoi popme. CoemuHeHne
COIPOTHUBJICHUM.

45. Pabora m MOIIHOCTh JJIEKTpHUYECKOro Toka. 3akoH JDxoyms Jlenma B
uHTerpanbHoi n auddepenuuansaoi popme. KITI.

46. Croponnue cuibl. O000IIeHHBIH 3ak0H OMa 11 HEOAHOPOAHOTO YIacTKa
Leny U ero yactHele cinydau. [Ipasuna Kupxroda (nepsoe u sropoe). [Ipasuna
COCTaBJICHUSI CUCTEMbl YpPaBHEHUH.

47. Teopust snmeKkTpuyecKoro Toka B Meramax (teopus Jlpyne), BBIBOIBI
3akoHOB Oma u JIxoyns-JIeHna CoOIrNIacHO JaHHOM Teopuu. SBieHue
CBEPXIPOBOJMMOCTH.

48. DnexkTpuueckuid TOK B MOMyHpoBoaHUKax. CoOCTBeHHAs MPOBOIUMOCTD
MOJTYIPOBOAHUKOB. [IprMecHbIe TOTYIPOBOAHUKH.

49. DneKTpOHHO-IBIPOYHBIM  mepexon. llomynpoBOAHWKOBBIM — nuox |

TPaH3UCTODP. I/IHTGFpaHLHLIG MHKPOCXCMBI. HpHMeHeHI/IC MOJIYIIPOBOAHHUKOBBIX




mpuOOpOB.

50. DnekTpuyeckuié TOK B JKUAKOCTIX. ODIEKTPONHU3. DJIEKTPOIUTHYECKAs
Jucconyanysl. DIeKTPOXUMHUECKUH IKBUBaJIeHT. 3akoHbl Dapases.

51. DnekTpuyeckuii TOK B Ta3ax W BaKyyme. TepMOdIIEKTPOHHAS SMHCCHSL.
CamMocTrosTenbHBIE M HECaMOCTOATENbHBIE pa3psabl. Bumel  pas3psamos.
Wonmzanus u pexomOunanust. [1nazma.

52. MarauTHOE TIOJie B BaKyyMme, ero cBoicTBa. OmbIThl DpcTena. 3akoH
Amnepa u MarHuTHas MHIykuus. [IpaBuiio neBoil pyku, MpaBUIIO MPaBOTO
BUHTA (TIpaBoro OypaBurka). CHUIIOBBIE TMHUM WHAYKIIMA MarHUTHOTO TTOJISI.
53. 3akon buo-Casapa-Jlanmaca. MarHUTHOTO ToJie MPSIMOTO TOKA, B LIEHTPE
KpYyTOBOI'O TOKa, paMKa ¢ TOKOM. MarHiuTHOE IoJie COIEHON1a U TOPOHIa.

54. Bektop MarHMTHOM WHAyKIUH. B3amMmoneicTBHe mapayIeNbHBIX
MIPOBOHUKOB C TOKaMH. MarHUTHOTO MOJI€ JBMKYIIET0Cs TOYEUHOro 3apsja.
CBs3b MarHUTHOTO M JJIGKTPUYECKOTO TONIEH NBrOKymIerocs 3apsga. Cuia
Jlopeniia.

55. /JIBmkeHre 3apsHKEHHBIX YacTHI[ B OJHOPOJHOM MAarHUTHOM TIOJe€.
Oddexr Xomna.

56. TloTok BekTOpa MarHUTHOW MHIYKIWU U Teopema ['aycca. Llupkynsims
BEKTOpa MarHUTHOW MHAYKUMHU. Teopema 0 HUPKYJISALUHA BEKTOPA MarHUTHOW
nHIyKIurd. CpaBHEHNE TIOTOKOB U ITUPKyJsuid E u B.

57. MexaHW3M HaMarHUYMBaHUS MAarHEeTHMKOB. MarHuTHBIE CBOMCTBA
BemectBa. IlapamarautHbid 3¢¢dekt. I[lapaMarHeTuku, (GpeppoMarHETHKH H
IaMarHeTHKH.

58. DnekTpomarHuTHas WHITYKITHS. OTBITHI ®dapanes. 3akoH
3JIEKTPOMArHuTHOW MHAYKIMH. [Iprpojia 37eKTpoMaraHuTHON MHYKIIUH.

59. BuxpeBoe anekTpuueckoe moje. MHIyKTHBHOCTh cojeHouaa (KaTYIIKH).
SAnenne camonmaaykun. /]C caMOnHTyKIIAH.

60. BzammHas wWHAyKIWs. B3auMHas WHIYKTUBHOCTH JIBYX — KaTYIIIEK.
Tpancdopmarop. Koaddurment tpanchopmaruu. IHEpriss MATHUTHOTO TTOJIA.

3adanue 01a nokazamens OUEHUBAHUA OECKPUNRIOPOG:

«Ymeemy, «Bnaoeemy

Buo 3aoanun

Bapuanm 1.
3agauya. IIpsMonuHeiiHOe NBUYKEHUE TOYKHA ONHUCHIBACTCS YPaBHEHUEM X=-
10t+4*t>. HaifTi cKOPOCTb M YCKOPEHHE TOUKH B MOMEHT BpeMenn 10 c.

Bapuanm 2.

3agauya. B OaysioHe BMECTHMOCTBIO V = 6 J1 HAXOIUTCS KUCIOPOA MacCcoi m
8 r. OnpenenuTh KOJIUYECTBO BEUIECTBA N U YMCIO N MOJIEKYJ ras3a.

Bapuanm 3.

3agava. AspocraT Maccoil m = 500 Kr Hayan OIMycKaTbCs C YCKOPEHUEM a
0,25 m/c®. Haiitn maccy 6auiacTa, KOTOpbIil Hafo cOpPOCUTh 3a GOPT, 4TOOBI

adpoCTaT IIOJYUYHII TAKOC K€ YCKOPCHUC, HO HAIIPABJICHHOC BCPTUKAJIBHO

TEOpETHIECKUH /

MPaKTUYECKUI




BBepX. COnmpoTHUBIIEHUE BO3yXa HE yUUTHIBATh.

Bapuanm 4.

3apauya. J[e OeckOHEYHO IJIMHHBIE PABHOMEPHO 3apsDKEHHBIE HHUTH C
JINHEHHOHN IJIOTHOCTBIO 3apsiyioB T = 6 - 108 KM u 1, = — 3 - 10° Ki/m
pachoioKeHbl MapajulebHO Ha paccTossHUM I = 24 cMm apyr oT apyra. Ha
KakoM pAacCTOSHHWM OT TMEepBOM HUTH pPe3yJIbTHPYIOIIas HaMpsHKEHHOCTh
3JIEKTPOCTATUUECKOT O 110JI paBHAHYIO?

Bapuanm 5.

3anaua. [Ipu snekTponuse pacTBOpa CEpHON KUCIOTHI ¢ compoTuBieHueM 0,6
Om 3a 60 muH BblAenunock 3,3 71 BojopoJa NMpPU HOPMAJIBHBIX YCIOBHUSX.
OnpeaenuTs MOIIHOCTb, PACXOyEMYIO Ha HarpEBAaHUE DJIEKTPOIUTA.
Bapuanm 6.

3agauya. bartapes ¢ O/IC 240 B u BHyTpeHHuUM comnpotuBieHueM 4 Om
3aMKHyTa Ha BHeENIHee corporuBieHne 46 OM. HailTu moNHYI0 MOITHOCTH,
nionie3nyro MomHocTh 1 KI1J] 6atapen.

Bapuanm 7.

3amaua. DJEKTPOH BIETACT B OJHOPOJIHOE MAarHUTHOE TIOJIE CO CKOPOCTBIO M/C,
HATPABJICHHON TEPIEeHAUKYISIPHO JIMHUSAM WHIYKIIUA MarHUTHOTO TIOJISL.
WNunykmus marautaoro noist 4 MTn. Halith TaHreHIMaibHOe U HOPMaIbHOE
YCKOPEHHUS 3JIEKTPOHA.

Bapuanm 8.

3agaua. [IpsmonuHeiiHOEe ABMKEHUE TOYKU OMMCHIBACTCA ypaBHEHHEM X = St
+ 1,2t? . HaifTi CKOPOCTB M YCKOPEHHE TOYKH B MOMEHT BPEMEHH 8 C.
Bapuanm 9.

3agaua. Teno maccoit my= 4,0 KT yIpyro CTAIKABAETCS C TTOKOSITIIAMCSI TEIIOM,
P 3TOM €ro CKOPOCTh YMEHBbIIWIAch B N = 4 pa3a M H3MEHWIACh IIO
HampaBlieHuo Ha yromn o = 90°. Haiiti Mmaccy m, BToporo temna.

Bapuanm 10.

3anaua. /IBa 3apsn q; = 30 uKir u 0, = — 20 5K HaxomaTcs Ha paccTossHUH 36
CM Apyr OoT Apyra. HailTu monoxeHue TOYKU Ha MOPSMOM, NpoXoAslield yepes
9TH 3apsiabl. HanmpspkeHHOCTh 3JEKTPUYECKOT o 10JIs1, B KOTOPOH paBHA HYIIIO.
Bapuanm 11.

3apaya. PaccrosiHne MexAy —IUIACTUHAMH — IJIOCKOTO — BaKyyMHOTO
kougencaropa d = 24 mm, mmuaa mwiactud | = 3,0 cm. B kongencaTop
apauIenbHO ero MIACTHHAM BIIETAeT SIEKTPOH CO cKopocThio v = 4,0 - 10°
M/c. Ha kakoe paccTossHME CMECTHTCS DSJCEKTpPOH B  HaIlpaBJICHUH,
MEPIEHINKYIIPHOM IUIACTHHAM, K MOMEHTY BbUIETa €ro M3 KOHAEHcaTopa,
€CIIN HamlpsKeHne Mexxay mactnHamu U = 3,6 B.

Bapuanm 12.

3apauva. Ilpu snekrtponmse pacTBopa cepHOW KuCIOThl 3a 2 4 30 MuH
BbIIENWIOCH 6 11 BOAOpPOAA MpPH HOPMAJbHBIX YCioBHAX. OmpenenuTtsb
COIPOTUBJICHHE PACTBOPA, €CIIK MOIIHOCTh ToKa 42,5 BT.

Bapuanm 13.

3agauya. Bo ckonbko pa3 KII/] nunauu anexkrponepenaun ¢ HanpsikeHueMm 400

kB O6ompme KIIJ| nuaum snekrponepenaun c Hamnpsbkennem 160 kB, ecnn
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conpotusienue JuHuu 400 OMm, a nepenaBaemasi MoTHOCTH 12 MBT?
Bapuanm 14.

3apauya. Haiitu KuHETHYECKyl0 SHEPTHI0 MPOTOHA, ABMXKYIIETOCS IO JIyre
OKPYXHOCTH paguycoM 80 cM B MarHUTHOM Tose ¢ nHayknued 2 Ti.
Bapuanm 15.

3apaua. Hebombioe Teno ABMKETCS CHU3Y BBEPX MO HAKIOHHOW TUIOCKOCTH,
coctasisitomiet yron o = 20° ¢ ropuzoHToM. Haiitn KOdI(QUIMEHT TpeHHs,
€clli BpeMs oJIbeMa Tella 0Kazajoch B 1 = 2,5 pa3a MeHbIIIe BpEMEHH CITyCKa.
Bapuanm 16.

3apaua. Kucmopog Tpu HOPMalbHBIX  YCIOBHSIX  3aloNHSET  COCYJ
BMeCTUMOCTBI0 V=1511. OnipeneniTh KOIUYeCTBO BENIECTBA Ia3a M €ro Maccy.
Bapuanm 17.

3agaua. Omnpenenuth  CHy, JEHCTBYIONIYIO CO  CTOPOHBI  IIOJIA
HanpspkeHHocThi0 E=3600 H/Ku1, Ha TodeunbIit 3apsin 6 HKo1.

Bapuanm 18.

3agaua. OnekTtpudeckoe Tmoie  o0pa3oBaHO  OECKOHEYHO  THHHOM
3apsDKEHHOM HUTHIO, JIMHEHHAS IMJIOTHOCThH 3apsiia koropod t = 40 HK/M.
OmpenenuTs paboTy, COBEpIIAEMYIO OTHM TIOJIEM TIPH TEPEMEIICHIH
JJIEKTpOHA W3 TOYKM, OTCTOSIIeH Ha paccTosHUM 12 cM, B TOYKy Ha
paccrossarm 10 cM OT HUTH.

Bapuanm 19.

3apaya. OnpeneauTh TOIIIKMHY h ¢l10S Meau, BeIACIUBIICHCS 3a BpeMs t = 4,5
Y MPH 3JISKTPOJIN3€ MEIHOT0 KYIopoca, €ClId INIOTHOCTh ToKa j = 60 A/M2.
Bapuanm 20.

3agaua. Tpu xongencatopa emkocTeio C; = 10 Mx®d, C, = 25 MxdD, C; = 45
MK®D mocnenoBaTenbHO COeUHEHB! B OaTapero. Hampspkenue Mexay TodkaMu
A u B pasro U = 35 B. Haiitu 3apsa Ha KakJIoM KOHIIEHCATOpE.

Bapuanm 21.

3agaua. [IpoToH © D3IEKTPOH, YCKOPEHHbIE OIWHAKOBOW Pa3HOCTHIO
MTOTEHIINAJIOB, BIIETAIOT B OIHOPOJHOE MarHuTHoe moie. Bo ckombko pa3
paawyc KpUBH3HBI TpPAeKTOPHHM IMPOTOHA OONbINe paxnyca KPUBU3HBI
TPACKTOPUH DJICKTPOHA?

Bapuanm 22.

3amaya. ABTOMOOWJIB €IeT MO IIoCCe€ CO CKOPOCThI0O L = 52 KM/4.
Koaddutment Tperns Mexmy koinecaMu aBToMoOmis u poporoit i = 0,30. 3a
KaKoe MUHUMAJBHOE BpeMs aBTOMOOWIb CMOXET Pa3BEPHYTHCS, HE CHIKAs
ckopoctu?

Bapuanm 23.

3apaua. 'a3 npu temnepatype T = 319 K u ngaBnenun p = 0.7 Mna umeer
IOTHOCTB p = 16 Kr/M®. ONpenennTh OTHOCHTEIBHYIO MOICKY/APHYIO MAcCy
Mr raza.

Bapuanm 24.

3apaua. [lonmoxurtensHbii 3apsn 12 mMxKin ynepxkuBaer Bozine ceOs Ha
paccrosauu 0,5 M 3apsn B 2 MxKu. Halitu maccy orpunatensHoro 3apsja.

Bapuanm 25.
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3angaua. Tok B mpoBOAHUKE compoTuBicHHeM 12 OM paBHOMEPHO YOBIBAET OT
2 A no nynsa B TeueHue 18 c. OnpenenuTs TEMIOTY, BBIACIUBLIYIOCS B 3TOM
MPOBOAHUKE 32 YKa3aHHBIN MPOMEKYTOK BPEMEHH.

Bapuanm 26.

3apaua. [IBe S1EKTPONUTHYECKHE BAaHHBI COCAWHEHBI MOCIEAOBaTENnbHO. B
MepBOM BaHHE BBIACTUIOCH 3,9 T IIMHKA, BO BTOPOH 3a TO K€ Bpems 3,6 T
xenesa. Llunk nByxBanenteH. OnpenenuTs BaIEHTHOCTH JKene3a.

Bapuanm 27.

3agaua. 3apsokeHHAs YacTHUIA JBMKETCS B MAarHUTHOM IIOJIE IO OKPYXXHOCTHU
co ckopoctsio 10° wm/c. Mumykumss marmutHoro moms 0,6 T Pammyc
OKpYXKHOCTH 6 cM. HaifTu 3apsi yacTuIlbl, €CIIM U3BECTHO, UTO ee dHeprus 19,6
- 10™ Jix.

Bapuanm 28.

3apaua. [lepneHIUKYIIpHO BEKTOPY MAarHUTHOW WHIYKIUH TIepeMelnaercs
POBOIHUK JuTHOM 1,8 Merpa co ckopocthio 8 M/c. DJIC unnykuuu pasHa 1,6
B. HaiiT MarauTHyro UHAYKIAKO MarHUTHOTO MOJIS.

Bapuanm 29.

3agaua. /[Ba 6pycka maccamu my=1,8 Kr m my=6 KT, COeTUHEHHBIC THYPOM,
nexat Ha croie. C KakuM yCKOpeHUeM a OyIyT JBUTAaTbCs OPYCKH, eciy K
OJJTHOMY W3 HHX NPHIOXKHUTH cuiy F=12 H, HampaBieHHYI0 TOpPHU30HTaIBHO?
KakoBa Oyzer cuna HatskeHust T MIHypa, COSAMHSIONIETO OPYCKH, €CIIH CHITY
F nmpunoxuts k meppoMy 6pycky? Tpennem npeHeOpedb.

Bapuanm 30.

3agauya. TepMoamHAMUYECKON CHUCTEME TEPEaHO KOJMYECTBO TEIUIOTH 450
JK, KaKk W3MEHHMJIACh BHYTPEHHSS JHEPIHsl CHCTEMBI, €CITd IpPH 3TOM OHa
copeprmita padory 200 JIx.

Bapuanm 31.

3agaya. BrrumcnuTe TOTEHIMAN JIIEKTPOCTATUYECKOrO TIIONISA, CO3IaHHOTO
todeunsiM  3apsmom =10° Kn ma paccrosmmm 20 CcM OT Hero.
(1/AITEE,=9*10°D/m).

Bapuanm 32.

3agauya. Tox B mpPOBOAHWKE DPABHOMEPHO VYBEIWYMBAETCA OT HYNIA M0
HEKOTOPOr0 MaKCHMAallbHOTO 3Ha4yeHuss B TedeHune 15 c. 3a 3To Bpems B
MPOBOJHUKE BBIJEIUIIACH TEIIIOTA, PaBHAS 10 Jix. OnpeneanTts CKOPOCTh
HapacTaHUs TOKa B MPOBOJHUKE, €CIIA COMPOTHBIIEHHE eT0 paBHO 6 OM.
Bapuanm 33.

3amauya. B snexkTpoHHO-ITy4eBOH TpyOKe YCKOpSIOIee aHOMHOE HAIPSIKEHHE
paBHO 32 kB, a paccrogHue or aHoga no skpaHa — 30 cMm. 3a Kakoe Bpems
AJIEKTPOHBI TIPOXOAAT 3TO paccTosHue? HauanpHYI0 CKOPOCTH 3JIEKTPOHOB
CYNTAThH PABHOW HYJIIO.

Bapuanm 34.

3agauya. Halitu oTHOIIEHUE 3apsiaa 4acTUIBI K € Macce, eClId OHa, BIIETasl CO
ckopocThio 10° M/c B OHOPOIHOE MArHHTHOE IOJIE HANPSKEHHOCTHIO 400
KA/M, NIBWXETCS TO Ayre OKpYKHOCTH paaumycoM 8,6 cMm. Hampasnenue

CKOpPOCTHU ABWIKCHUA YaCTHULbI NEPIICHAUKYJIIAPHO K HAIIPABJICHUIO MWHAYKIHUH
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MarHUTHOTO TMOJIL.
Bapuanm 35.

3apauya. MarHuTHBIH OTOK Yepe3 KOHTYp MPOBOIHUKA conporuBieHueM 0,06
Owm 3a 1 cexynny m3menuics Ha 0,012 B6. Haiiqure cuimy TOka B IPOBOTHHKE
€CII U3MEHEHHU e IMTOTOKa IPOUCXOIUIIO PABHOMEPHO.

Bapuanm 36.

3anaua. HaknonHas 1uiockocTh, oOpasyromias yroin o = 25° ¢ IJIOCKOCTBIO
ropusoHtra, umeer uHy |=4 M. Teno, nBurascb paBHOYCKOPEHO,
COCKOJIB3HYJIO C ATOH MIOCKOCTH 3a BpeMs t=6 c. Onpenenuts KO3QPHUIUEHT
TPEHHUs [L TeNa O TIOCKOCTb.

Bapuanm 37.

3anaua. B Gamone coxepkutcs ra3 npu temneparype t;=120 °C. Jlo xakoii
TeMITepaTyphl t; HY)KHO HarpeTh a3, 4ToObI €ro AaBlieHHE YBEIHYMIOCH B JIBa
paza?

Bapuanm 38.

3agaya. DJeKTpoH, TPOWIS B TIJIOCKOM KOHJIEHCATOpE MyTh OT OTHON
IUIACTHHBI 10 JPYroil, mpuobpér ckopocts 10° wm/c. PaccrosHue MeKIy
wiactudamMu d = 4 mw. HailiTi pa3HOCTh TOTEHIIMATIOB MEX/Ty TUIACTHHAMH U
MOBEPXHOCTHYIO IJIOTHOCTh 3apsiJia Ha TIACTHHAX.

Bapuanm 39.

3agaua. B cnmpanm SIEKTpUYECKOM IUTMTKH TedeT TOK CHiion 6 A mipm
HanpspkeHud 800 B. CkosIbKO 3HEpruu moTpediiseT minTka 3a 15¢?

Bapuanm 40.

3agaya. MakcumalibHasl aHOIHAS CHUIa TOKa B muonae paBHa 150 MA. CKOJIBKO
3JIEKTPOHOB BBUIETAET U3 KaTO/a KAKIYI0 CEKyHIy?

Bapuanm 41.

3agaya. DJeKTpUYECKoe ToJie C Pa3sHOCThIO TOTEHIMaloB 2 KB yckopser
3JICKTPOH, KOTOPHIH 3aTeM BIIeTaeT B OJHOPOAHOE MarHuTHOe moje (B = 1,2
M) TeprneHanKyIIpHO JWHHUSIM WHAYKOWWA. Haiftm mepmon oOparneHus
JJIEKTPOHA.

Bapuanm 42.

3agauya. Onpenenutrp 3JIC HHIYKOUMM Ha KOHLAX KpBUIBEB CaMOJIETA,
HMEIOLMX JIMHY 12 M, ecli CKOPOCTh caMojIéTa Py TOPU30HTAIIEHOM HONETE
150 xkm/4, a BepTHUKaIbHAS COCTABJISAIOMIAS BEKTOpPA WHIYKIUA MarHUTHOTO
nois 3emnu 0,5 10 T

Bapuanm 43.

3amauya. Ha BepxHeMm Kpar0 HaKIOHHOW IIJIOCKOCTH YKpEIUIEH OIIOK, depe3
KOTOpBI MEpeKuHyTa HUTh. K OJHOMY KOHIly HUTH HpPHUBSA3aH TPy3 Maccou
M;=3 Kr, Jexauuil Ha HAKJIOHHOM miockocth. Ha nIpyrom KoHIlE BUCHUT rpy3
Maccoil my=1 kr. HakjoHHas miockocTs o0pa3zyeT C TOPU30HTOM yroia o =
45°; k03P PUIMEHT TPEHU MEXTY I'PYy30M M HAKIOHHOW TutockocThio 1 = 0,1.
Cunras HUTH U OJIOK HEBECOMBIMHU, HANTH YCKOPEHHE a, C KOTOPBIM JBUXKYTCS
Ipy3bl, U CHITy HaTsDKEHUS! HUTH T.

Bapuanm 44.

3apava. OnpenenuTb KOJTUYECTBO BELIECTBA N M KOHLEHTPALMIO N MOJEKYI
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rasa, COAEpPKaIIErocs B Konbe BMECTUMOCTBIO V = 320 cM° Ipu TemIepaType
T =295 K u nasnenuu P = 65 klla.

Bapuanm 45.

3anaua. Kakas coBepiaercs pabota Ipu nepeMenieHny TOYeYHoro 3apsiaa 2 -
10® K11 13 GeCKOHEUHOCTH B TOUKY, HAXOJAILIYIOCS HA PACCTOSHHH 2 CM OT
MOBEPXHOCTH Iapa paguycoM | CM ¢ MOBEPXHOCTHOW IIOTHOCTHIO 3apsifia Gp
= 10" Kn/em”.

Bapuanm 46.

3anaua. Tok B MpoBOMHMKE cONpoTUBIeHUEM 35 OM paBHOMEPHO BO3pACTaeT
OT HyJs JO HeKoTroporo Mmakcumyma B TedeHue 10 c. 3a 3to Bpems B
IPOBOIHKKE BBLICIHIACH Temiora, pasHas 10° Jbx. Omnpenenuts cpemmee
3HAaYCHUE CHJIBI TOKA B TIPOBOJTHUKE 32 ATOT IPOMEXYTOK BPEMEHH.

Bapuanm 47.

3apaua. B 1uone 3MeKTpOH TOZJIETaeT K aHOAY CO CKOPOCTBIO, MOIYIb
KOTOpOii paBen 12 - 10° m/c. OnpeenuTe aHOIHOE HAMPSUKCHHE.

Bapuanm 48.

3agaya. Ilmockuii BUTOK TPOBOJA  PACIONIOKEH  IMEPHEHIUKYIAPHO
OJHOPOHOMY MarHHTHOMY Toyti0. Koraa Butok moseprymu Ha 180°) o Hemy
npomen 3apsiya 7,8 MkKi. Ha kakoi yron (B rpamycax) HamIo MOBEPHYTHh BUTOK,
4TOOBI IO HeMY Tporien 3apan 3,6 MxKu?

Bapuanm 49.

3agaua. HaliTh KHMHETHYECKYIO DHEPTHIO IPOTOHA, IBIDKYIIETOCS IO yTE
OKpYXHOCTH pagmycoM 0,25 M B MATHUTHOM o€ ¢ mHAyKnuen 1,5 To.
Bapuanm 50.

3agaua. Ha ropusoHTaNbHONH A0cke JEXUT Tpy3. Koaddumument TpeHus
Mexay Agockor um rpysom i = 0,15. Kakoe yckopeHmEe B TOpHU30HTaIHLHOM

HaIpaBIIEHUH CIIETyeT COOOMIUTH TOCKE, YTOOBI TPy3 MOT C HE€ COCKOJIb3HYTh?

Tunoewte sonpocwt k 3k3ameny (2 CEMECTP):

3adanue 014 noKazamens OUEHUBAHUA OECKDUNRMIOPOB:

«3naemy

Buo 3aoanun

1. MarnauTHOE 1osie B BaKkyyme H ero coiicrBa. OneiTel Dpcrena. Pamka
C TOKOM. MarHUTHBI MOMEHT PaMKH C TOKOM.

2. HampapiieHne MarHuTHOrO Moijisi. BeKTop MarHMTHOM MHIYKLWH.
JIMHUY MHAYKIUA MarHUTHOTO TIOJIS.

3. 3akon buo-CaBapa-Jlamaca u ero nmprMeHEHHE: MArHUTHOE IIOJe
MPSIMOTO TOKa. MarHuTHOE M0JIe KPYTOBOI'O TOKA.

4. 3axon Awmmepa. B3aumoneilcTBHEe mapajulenbHBIX TOKOB. IloHsATue
€IMHULBI CHJIBI TOKA — «aMIIEp» M MarHUTHas MOCTOSHHAsI, eIUHULA

MarHATHOM HWHAYKIIUUA.

TEOPETUYECKUI
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10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.
23.

24,

MarautHoe Tmofie  JABIKYIIErocs TouedHoro 3apsma. Cssp
MarHMTHOTO W JJIEKTPOCTATMYECKOrO0  MOJeH,  JBMXKYIIErocs
3JIEKTPUYECKOT0 3aps/a.

Cuna Jlopenna. [IBr>keHUe 3apsyKEHHBIX YacTUL[ B MarHUTHOM IIOJ€
(3- cityuas). Db dexr Xoma.

IToTok BekTOopa MarHuTHOM HMHAyKUMH B u teopema ['aycca i
MarHUTHOTO T0JIS1 B BaKyyMe.

[upkymsiuss BEeKTOpa MAarHUTHOW MHAyKUMH B U Teopema o
LUPKYJISILUY BEKTOpa B.

[IpumeHeHue TeopeMbl O UPKYISIIUK BeKTOpa B 11 onpeneneHus: 1)
MarHUTHOTO TOJ€ MPSIMOTO TOKA; 2) MAarHUTHOTO TOJS COJIEHOMJA;
MarHUTHOTO TI0JII TOPOUAA.

KouTyp ¢ TOKOM B IIOCTOSHHOM MarHWTHOM Toje: 1) cuibl,
JEMCTBYIOIINE Ha 3aMKHYTBIA KOHTYp; 2) MOMEHT CHJI, JeHCTBYIOIINN
Ha KOHTYp, OPUEHTHPOBAHHBINA MEPIEHAUKYIIPHO MATHUTHOMY IIOJTIO;
3) MOMEHT cuJj, ACHCTBYIOIIMKA Ha KOHTYpP, IPU €ro MPOWU3BOIHHOMN
OpHEHTAIINN;

Pabora mpu mepemMenieHnn KOHTypa ¢ TOKoM: 1) Hampasienue moss
MIEPIICHANKYIISIPHO IBUKEHUIO MJIOCKOT0 KOHTYpa.

Pabota mpu mepemMenieHnn KOHTypa ¢ TokoM: 2) Hampasnenue nons B
IIPOM3BOJIHFHO OTHOCHTENBHO MIIOCKOT0 KOHTYpA.

MaruuTtHoe mojie B BellecTBE (MEXaHM3M HaMarHW4MBaHUS,
HaNpsKEHHOCTh MAarHUTHOI'O 110JIs1, YCJIOBUE Ha IPAaHUIIE pasesna AByX
MarHeTHKOB, TUaMarHeTHK, IapaMarHeTUKH, (PeppOMarHeTHKY).
OMNBITHI Dapanes. 3akoH ®dapanes, MIPaBUIIO Jlenma.
OneKkTpoMarHuTHas MHAYKIHS. 3aKOH JIEKTPOMAarHUTHON HHAYKIMH.
[Ipupona >1aeKTpOMarHUTHON WHAYKIWHU: 1) TIpU M3MEHEHUH TUIOIIAAH
KOHTYpa; 2) B IIEpEeMEHHOM MarHATHOM Tiojie  (BUXpPEBOE
3JIEKTPUIECKOE TI0JIC).

[Ipupoma »neKTpOMarHUTHOM WHAYKIWU: 3) oOmwii  ciydai
(u3MeHsieTcs IIOLIAb KOHTYPA B IIEPEMEHHOM MAarHUTHOM I10JI€).
WHayKTUBHOCTB, ABJICHUE CAMOMHAYKIINH, B3aUMHAsl MHIYKLIHSL.
OHeprusi  37eKTpoMarHuTHoro  mnois.  IloHstus,  BBemeHHBIE
MakcBemioM: BUXPEBOE NEKTPUIECKOE IT0JI€ ¥ TOK CMELICHUSI.
YpaBHeHus MakcBeria: nHTerpanbHas u auddepennnaibaast GOpMBI,
MartepuaibHble ypaBHEHHUSI, CBOMCTBA ypaBHEHU MaKkcBeria.
Komnebanus: cBoOOmHBIE, 3aTyXarole, BBHIHYXICHHBIC KONEOaHHS B
3JEKTPUIECKOM KONleOaTeTbHOM KOHTYPE.

[lonsiTHe BOMH KX OCHOBHBIE XapakKTepUCTHKH. PacmpocTpaHeHue
BO3MYIIEHHH. YpaBHEHHWE TapMOHHYECKOH BOJHBI (OXHOMEpPHBIN
cirydai)

BonnoBoe ypaBHenue. ['pynmnosas u (azoBast CKOpocTu

VYpaBHeHnsa MakcBemia M Kak CJIEACTBUE U3 HUX - JJIEKTPOMarHUTHBIE
BOJIHBI. OHEprus JJIEKTPOMAarHWTHBIX BOJH M €€ MOTOK. Bekrtop
[loiiHTHHTA.

3aKOHEI FeOMeTpH‘IeCKOﬁ OIITUKH U SABJICHUA FeOMC’I‘pH‘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,

npuHuun Pepma M J0Ka3aTEIbCTBO 3aKOHA IPEIOMIIEHUS Ha €ro
OCHOBE.

BonnoBast onrtuka: uHTepdepeHuus u mudpakuus. KorepeHTHOCTS.
Onrtryeckas AAWHA TYTH, Pa3HOCTh (a3, yCIOBHE MakCHMyMma U
MUHHMYMa B OOIIEM ClTydae.

Wurepdepeniu or 2-X mienei, MoJoKeHUus Max u Min, mupuHa
nHTepPEepeHIMOHHON ToJdoch, Kiaccuueckue mpHeMbl CO3AaHUS
KOT'€pEHTHBIX ITyYKOB CBETA.

UnTepdepennust cBeTa Npu OTPaKEHHH OT TOHKWX IUICHOK (JIMHUU
PaBHOTO HaKJIOHA).

[Tomocet paBuoW TommmHbl. Kombiia Herorona.  JIByxiydeBble
HHTEPPEPOMETPHI.

Hudpakims ceera. Ilpunnun Itoiirenca-@penens. 3oubl DpeHens
(TpUHIUI TOCTPOEHHSI, COOTHOIIIEHHE aMIUIUTY/I, TUTOIIA M 30H).
Hudpakmust Dpaynrodepa (B NapaUieNbHBIX Jydax) OT UICNH.
VY cnoBus 3KCTPEMYMOB.

Judpaxnmronnas pemierka (ycIoBHE MAKCHMYMOB, MUHIMYMOB).
HNudpakinyst Ha mnpocTpaHCTBEHHOW perierke. Judpakmus Ha
MIPOCTPAaHCTBEHHOM peIIeTKe.

ITormomenue cBera (3akoH byrepa, BUABI CIIEKTPOB IOTJIOMICHUS).
Paccesnue cera.

Hucnepcus. Knaccuueckast Teopusi AUCTIEPCHUU.

IMonspuzamus cera. 3akoH Mamtoca. Ilonsgpum3amust cBera mnpu
OTpa)K€HUH U IpeIoMIIeHUH. 3aKoH bproctepa.

TemnoBoe wu3nyuyeHHMe U €ro 3akoHbl (yHUBEpcasbHas (QYHKIUS
Kupxroda, 3akoH cMmerieHus Buna, 3akoH Credana-Bonpimana,
®opmymna Penes -/xunnHca).

OcHOBHBIE TTONOKEeHNU KBaHTOBOH Teopuwu [lmanka, ¢popmyna [lnanka.
®ororddexr (omucanue, hopmyna DHHIITEIHA).

3aKOHOMEPHOCTH B CIIEKTPE aTOMa BOAOPOLA, €ro CepuH JIMHHM.

O6o6mennas ¢popmyna banemepa Atomuas monens ToMcoHa.

OmeiT  Pesepdopma.  Paccesrame O-9acTHIl Ha TIOJOKHUTEIHLHO
3apsokeHHOM TieHTpe. @®opmyma Pezepdopma. IlpotmBopeums ¢
KJIACCUYECKOH 3JIEKTPOTMHAMUKOMN.

IToctynatel bopa ero wmonens aroma Bomopoaa. Ombita ®@paHka U

I'epua. Cnektp atoma Bomopoaa mo bopy.

I'mnoreza ne bBpoiins W ee NOATBEpKACHUE B SKCIEPUMEHTaX.
CooTHOIIEHNE HEONTPENENEHHOCTEN.

Bonnosas ¢ynkums u ee coiicta. Obmee ypasHenue Llpenunrepa
(OCHOBHOE ypaBHEHHE HEPENSTUBUCTCKOW KBAaHTOBOM MEXAHUKH).
Amnanu3 ypasHenus Ipenunrepa.

CranuonapHoe ypaBHeHue ypaBHeHus lllpeaunrepa.

BonHOBOoe ypaBHEHHME Kak aHajIoOr  CTallMOHApHOI'O YpaBHEHHE
HlpeanrHrepa B MEXaHUYECKOM MpeACTaBIeHUN [IBIKeHHe CBOOOIHON

qacCTHUIlbI.
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45. CocTosiHHE 4acTHUIbI B OJJHOMEPHOH MPSIMOYTOJIBHON MOTEHIIMAILHON
siME «OECKOHEYHO BHICOKUMHU CTCHKAMM),

46. KBaHTOBO-MEXaHUUYECKasi MOJIENIb BOIOPOJIONONI00HOr0 aToma (00mre
nonoxkeHus). KeantoBeie umcna. OmbiT Illtepra u [epmaxa. Crnun
anekrpoHa. [Ipunuun Ilaymnu.

47. Cnektpsl menounsix merawioB (Li, Na, K u T.1.). PentreHoBckoe
U3Iy4CHUE.

48. CocraB u pa3mMep aTOMHOTO sijipa. Macca v SHEprust CBS3H sIpa.

49. VY nenbHas 3Heprus cBs3u. CBOKMCTBA sIIEPHBIX CUJI. MoJenu aTOMHOT'O
sIpa.

50. 3akoH paguoakTUBHOrO pacnaza. OCHOBHBIC THUITbI PAUOAKTHBHOCTH

(anba-, Oera-u ramma-pacnazabl). [IpaBuia cMerieHust.

3adanue 01a nokazamens oUeHUBAHU OeCKPURMOPOG:

«Ymeemy, «Bnaoeemy

Buo 3aoanusn

Bapuanm 1.

3apaua. Yemy paBHa WHJIYKTUBHOCTH MPOBOJIOYHON paMKH, €CIH TPU CHIIC
TOoKa 3A B paMKe BO3HMKAeT MarHUTHEIN MOTOK 6 BO?

Bapuanm 2.

3agaya. 3a ogHO W TO XK€ BpeMs OAWH NPYXKUHHBIA MasTHHK nemaer 10
KojeOaHuii, a BTOPOH Ha MPYKHHE C TOW K€ JKECTKOCThIo 20 KolieOaHUH.
OnpenenuTe Macchl TPy30B MAsITHUKOB, €CITH CyMMa WX MacC paBHa 3 KT.
Bapuanm 3.

3agaua. Touka coBeprmaer KojaeOaHUs MO 3aKOoHY X=A-sin®-t. B HeKOTOPHIHA
MOMEHT BpEMEHHU CMEIIEHHEe TOYKH OKazayioch 5 ¢cM. Korma dasza xonebanwmii
YBEIHYMIIOCH BJIBOE, CMEIIeHne cTaio § cM. Haiftn ammmnTyny KomeOanwmid.
Bapuanm 4.

3agaua. OXOTHUK BBICTPEIWJ, HAXOICh Ha paccTosHuu 170 M OT JeCHOro
MaccuBa. Uepe3 CKOIBKO BPEMEHH ITOCIIE BBICTPENa OXOTHUK YCIBIIIHAT 3XO0?
Bapuanm 5.

3agauya. Ha kakoM paccTOsSsHUM S OT aHTEHHBI PaJuoJoOKaTopa A HaXOAUTCA
00BEKT, €CITM OTPAKEHHBIN OT HETO PaAHOCUTHAI BO3BPATHIICS OOpPAaTHO depe3
npoMexxyTok BpeMeHu =200 mkc?

Bapuanm 6.

3agaya. OnHa CTOpPOHA TOJICTOM CTEKISIHHOM IJIACTUHBI UMEET CTYNEHYATYIO
MTOBEPXHOCTh, KaK MOKa3aHO Ha pUCyHKe. Ha ruracTuHy, MepreH uKyIsspHO ee
MTOBEPXHOCTH, TaJIae€T CBETOBOW IYy4OK, KOTOPBHIH TIOCIE OTPaKEHHs OT
IJIACTHHBI cobupaercs auH30d. [|MHa majaromieii cBeToBoi BOIHBI paBHa 700
M. [Ipr KakOM HauMEHbIIIEM 3HAYEHUH BBICOTHI CTYIEHbKH 0 HHTEHCHBHOCTH
cBera B OKyce JIMH3BI?

Bapuanm 7.

3agaua. KakoB  sHeprernueckuil  BBIXOA ~ CIEAyIOWIEH  siAEpHOU
peaxIuu: 4 He+* He="5Li+* |H?

TEOPETHUECKUH /

MPaKTUYECKU I
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Bapuanm 8.

3apava. JluHMM MarHUTHOW HWHAYKIMH OXHOPOAHOI'O MATHWUTHOTO IIOJS
obpasyror yron 30° ¢ BepTHKaiIbio. MOAyJIb MarHUTHOW MHIyKIuu paBeH 0,2
Tn. Kakoifi MarHUTHBIA MOTOK MPOHU3BIBAET TOPU3OHTAIBHOE MPOBOJIOYHOE
KOJIBIT0 pagumycoMm 10 cm?

Bapuanm 9.

3agaya. MaremMaTuueckuid MasATHUK JUIMHOM 99,5 cM 3a OAHy MHUHYTY
coBepiai 30 moiaHbIX KonebaHuil. OnpeaeauTh Mepro] KoineOaHusl MasTHUKA
U YCKOpeHUEe CBOOOIHOrO MaJICHUsI B TOM MECTE, I/Ie OH HAXOAUTCS.

Bapuanm 10.

3anaua. ['py3 B Mope kojebiercss Ha BojHaX ¢ mepuogoM 2 c. CKopocTh
MOpckuX BOMH 1 M/c. UeMy paBHa JuTMHA BOTHBI?

Bapuanm 11.

3apaua. [nimHa TyOyca wmukpockona 160 cM, ¢dokycHoe paccTosHUE
oobektuBa 5 MM. DokycHoe paccTosHMEe OKyasipa 33,75 mwm. Paccrosiame
Hawty4mero 3peHust Habmromarens 270 mm. Haiitu HeoOxoauMoe paccTosiHue
npeaMeTa OT OOBEKTHBA MHKPOCKONA W TIONydaeMoe IpH HaOIOJCHUH
JINHEHHOE YBEIUYECHHUE.

Bapuanm 12,

3agaya. Ompenenuts JIUHY DJIEKTPOMArHUTHBIX BOIH B BO3IYXeE,
M3Iy4aeMbIX KOlleOaTeNbHBIM KOHTYPOM € eMKOCTBIO 3 HD W HHIyKTHBHOCTHIO
0,012 I'n. AKTHBHOE CONPOTUBJICHNE KOHTYPa PUHSTH PAaBHBIM HYJIIO.
Bapuanm 13.

3apaya. Jlyu Oesoro cBeTa MpoXoJOuUT Yepe3 y3KyH0 Helpo3pauHyro mienb. Ha
JKpaHe OToOpakaeTcs dYepeloBaHUE padyKHBIX U TeMHbIX mnosoc. Kaxoe
(hu3mdeckoe ABIICHUE TP TOM HaOIr0aeTCs?

Bapuanm 14.

3anavya. Jlonuiiure sSAepHBIC PEAKIIMH: Be +LH - B + 2 ;™N + ?
— 1C +4p.

Bapuanm 15.

3agaya. Kaxkas OJ[C  camMoMHAOyKIMHM  BO3HHMKaeT B  KaTyIIKe
WHAYKTUBHOCTHIO 20 MI'H mpyM paBHOMEPHOM M3MEHEHMHM CHJIBI TOKa Ha
15A 3a 1c?

Bapuanm 16.

3amaya. AwmrmmTyga komeOaHWii Tpy3a Maccoit 0,5 Kr Ha TpyXHHE
xecTtkocThio 50 H/cm paBra 6 cm. Haliante HanOombIIyI0 CKOPOCTh TBUKEHUS
1 3HEPTHIO MasITHUKA.

Bapuanm 17.

3apaya. B kakoMm Quama3oHe AJMH BOJIH MOXET paboTaTh NPUEMHUK, €CIIH
€MKOCTb KOHAEHCATOpa B €ro KojebaTeNTbHOM KOHTYPE IIJIaBHO M3MEHSIETCS OT
C1=50 n® no Cp= 500 n®P, a UHIYKTUBHOCTH KAaTYLIKH ITOCTOSIHHA U paBHa L =
20 MxI'H?

Bapuanm 18.

3apauva. Jluasza ¢ QokycHbIM paccTosiHHEM 16 cM gacT pe3koe M300pakeHue
IpeaMeTa Ha dKpaHe MPH JBYX €€ MOJOKEHHSIX, PACCTOSHUE MKy KOTOPBIMU

60 cm. Haiitu pacCTosIHUEC OT NpCAMETAa OO0 JKpaHa. Bo ckonbko pa3
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MOTEpEYHbIe Pa3Mepbl H300paKeHHsI TIPH OIHOM TIOJIOKEHHH JIMH3BI OOJbIIE,
4yeM MpH Ipyrom?

Bapuanm 19.

3apaua. DokycHOoe paccTOSHHE TOHKOH coOuparomeld JuH3bl paBHO F.
IIpeamer ManeIX pa3sMepoOB PACIOIOXKEH Ha €€ IVIaBHOM ONTHYECKOM OCH Ha
paccrosHuu 4F or Hee. M3o0paxkeHue mpemMera HaXOMUTCS OT JHH3bI Ha
paccTosiHuM

Bapuanm 20.

3agaua. Berumcnnte mepekt macc m sHepruro ces3u docdopa 5P, macca
siapa 49,7683-10% kr.

Bapuanm 21.

3agava. KakoBa MHIYKTUBHOCTb KaTYIIKH, €CIHM MPH CHJIE TOKa 3A sHeprus
MarHUTHOTO TOJIs KaTymky pasHa 1,8 JIx?

Bapuanm 22,

3apaua. Macca mastHHKa 4 Kr, KecTKocTh npyxuHsl 100 H/M. 3a kakoe
BpeMsI MasTHUK coBepiinT 20 xonebaHuii?

Bapuanm 23.

3anaua. Yemy paBHa JUIMHA BOJHBI Ha BOJIE, €CIH CKOPOCTh PACIPOCTPAHEHUS
BOJIH paBHa 2,4 M/c, a Tello, IJiaBaroliee Ha Boje, coepinaer 30 konebanuii 3a
25¢?

Bapuanm 24.

3agaua. KomebaTenbHBIN KOHTYP COIEPIKHUT KOHIEHCATOP eMKOCThIO 800 md u
KaTylmKy HMHIYKTUBHOCTH MHAyKTHBHOCThIO 2 MkI'H. KakoB mnepuox
COOCTBEHHBIX KOJIeOaHUH KOHTYpa?

Bapuanm 25.

3agaua. Ha mudpakimmonnyto pemerky ¢ mepuomom 0,005 MM mamaer Oembid
cer. Ha skpane, HaxomsIeMcs Ha pacCTOSHUM 2 M OT PELIeTKH 00pa3yroTcs
KapTuHa Iudpakouu csera. OnpenenuTe pPaccTOSHUE Ha JKpaHe MEXIy
TIEPBBIM M BTOPBIM MaKCHMYMOM KeITOoro cBera A=570 HM.

Bapuanm 26.

3apaya. Y3kuli Iy4OK MOHOXPOMATHYECKOTO PEHTI'€HOBCKOTO W3IIydCHUs
pacceuBaercs BemecTBoM. [Ipy 3TOM AiMHA BOMHBI W3IY4EHHs, PacCEsSHHOTO
nox yrimamu 60° u 120° ormmuaroTes Ipyr oT npyra B 2 pasza. Cuutasi, 4ro
paccesiHME MPOMCXOAUT Ha DHJIEKTPOHE, HAWTH [JIMHY BOJHBI MAJAOLIEr0
U3ITY4CHUSL.

Bapuanm 27.

3agaya. Ilpm  B3auMonelcTBUM  aTOMOB  JedTepuss € SOPOM

cejieHa 3458 ncIycKkaeTcsi HeWTpoH. Harmmmre ypaBHeHHE sSiepHON peaKIny.
Bapuanm 28.

3agaua. B katymike, uHaykTuBHOCTH KoTopoi 0,3I'H, cuna Toka 2A. Haitnure
SHEPTHI0 MAaTHUTHOTO TIOJIS, 3aIIaCEHHYIO B KaTYIIKe.

Bapuanm 29.

3apauva. J[MMHY HUTH MasgTHUKA YBEJIHYWIN B 4 pasa, a aMIUIMTYLy KoJeOaHUH
yMeHbIIIIN B 2 pa3a. Kak n3meHuTCs nepuoj] konebaHuii MassTHUKA?

Bapuanm 30.
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3agaua. Ckopocth 3Byka B Boje 1450 m/c. Ha kakoM pacCTOSSHUM HaXOIATCS
Omkaiiiine TOYKH, COBEpIIAIONINE KOleOaHHs B MPOTHBOMONOXKHBIX (a3ax,
€CIIM 4acToTa Koyiebanuii pagHa 725 ['1i?

Bapuanm 31.

3apnaua. KonebaTenpHBI KOHTYp COCTOMT M3 KOHJIEHcaTtopa eMkocThio C u
KaTylllKu WHAYKTUBHOCTH WHAYKTUBHOCTHIO L. Kak wusmMmeHurcs nepuona
CBO6OI[HBIX OJICKTPOMArHUTHBIX KOHC63HI/II>'I B 3TOM KOHTYPE, €CJIn
QJICKTPOCMKOCTh KOHACHCATOpa MU HMHAYKTUBHOCTH KaTYHIKW YBCIUWYUTL B 3
pasa.

Bapuanm 32.

3apaua. Jlyud cBera NpPOXOJUT IMOCIEAOBATENBHO 4Yepe3 TpU CpEeabl ¢
MOKa3aTelsIMU TIpeNIoMIIeHHs Ny, Ny, N3. Ha prcyHke mokazaH XoJi CBETOBOTO
nyqa. Kak cOOTHOCSITCSI TOKa3aTelu MPeIOMIICHUS Cpe/l.

Bapuanm 33.

3apaua. ®orton c sHeprueld 253B BBHIOMI 3JEKTPOH M3 HEBO3OYKIEHHOTO
aToma Bojiopoja. Kakyro ckopocTh OyieT UMeTh 3JIEKTPOH BJaJH OT aToma?

Bapuanm 34.
7 72,
3agaua. Smpo cemnena 3458 [IPEBPATUIIOCE B SAJIpO TEPMAHUSA 2l Kakyto

YacTully BBIOpOCHIO sipo  ceneHa? Hamummrte  ypaBHEHHE  3TOTO
PaJIMOaKTUBHOTO pacraja.

Bapuanm 35.

3anaya. Uemy paBHa DJIC caMOMHIYKIIMHM B KaTYIIKE ¢ MHIYKTHBHOCTHIO 2
't mpy paBHOMEPHOM YMEHBIIICHHH CHJIBI TOKA OT 3A 10 1A 3a 2 ceKkyHibI?
Bapuanm 36.

3agaua. Matemarndeckuii MasTHUK coBepurii 100 komebanmii 3a 314 ¢. Yemy
paBHA IJTMHA MasTHUKA?

Bapuanm 37.

3agaua. /[mmra BomHBI B Bo3ayxe 17 cm (mpm ckopoctu 340 wm/c). Haiiti
CKOpPOCTb PacCIpOCTpPaHEHUs 3ByKa B Tele, B KOTOPOM IIPH TOH K€ JacToTe
Kos1eOaHuit nmmHa BOJHEI paBHA 1,02 M.

Bapuanm 38.

3amaya. AMIUIATYAa CHJIBI TOKa TIpA CBOOOJHBIX KOJNEOAHUSIX B
konebatenbHOM KoHType 100 MA. KakoBa ammimmTyna HampspKeHHs Ha
KOHJ/IEHCATOpe KoJIebaTenbHOro KOHTYpa, €CIIM €eMKOCTh 3TOr0 KOHaeHcaTopa 1
MK®, a HMHAYKTUBHOCTh KaTymku | I'H? AKTHUBHBIM CONPOTHBICHUEM
IpeHeOpedb.

Bapuanm 39.

3agaua. Jlyu Genoro cBera MpoOXOIUT Yepe3 Y3KYIO HEmpo3pauHyro mens. Ha
JKpaHe OTOOpakaercs dYepeloBaHHWE pPaIyKHBIX W TEeMHBIX monoc. Kakoe
(hm3mueckoe sSBJICHUE TP ATOM HabIroaaeTcs?

Bapuanm 40.

3agaua. llpu mepexoge aromMa BOAOPOAA W3 TPETHEro CTAIMOHAPHOTO
COCTOSIHHSI BO BTOpOE H3iIydaercs (DOTOH, COOTBETCTBYIOIIMN IJIMHE BOJIHBI
652 um. Kakyio sHepruio TepsieT aToM BOAOPOAa MPHU H3IYYECHUH ITOrO

¢dorona?
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Bapuanm 41.
20 7 g

3apaua. OnummTe cocTaB aTOMOB H30TOIOB 3353 u 8t
Bapuanm 42.

3apaya. MarHUTHBIH TIOTOK 4Yepe3 KBaApaTHYIO IPOBOJOYHYIO DPaMKy CO
CTOPOHOM 5 CM, IUIOCKOCTb KOTOPOH NEPIEHIUKYISIPHA JIMHUSIM WHAYKLIHH
OJTHOPOJTHOT'0 MarHuTHOro mojs, paseH 0,1 mMB0. KakoB MOaynb MarHUTHOM
WHTyKITUHU TI0TIs1?

Bapuanm 43.

3apaya. MaremMaTUueckuil MasTHUK JUIMHOM IM ycTaHOBIEH B IJHUQTE,
KOTOpBIil JBIDKETCS BHH3 PasTOHSSICh C ycKOpeHmeM 3 m/c’. Uemy paBeH
nepuoj; KonebaHWi SToro MmasTHuka? MastHuk coBepmmn 3a 40 c 240
konebanuii. HaiiTn mepuos n 4acToTy KojeOaHHi.

Bapuanm 44.

3apaua. Paccrosiaue mexay rpeOHsIMH BoiH B Mope A=5 M. [Ipu BcTpednom
JBIDKEHUHW KaTepa BoiHa 3a t=1 ¢ ymapsier o kopmyc katepa N;=4 pasa, a mpu
nomyTHOM N,=2 paza. Haiitu ckopocTh KaTepa 1 BOJHBIL.

Bapuanm 45.

3agava. 3apsg Ha OOKIagKaxX KOHJAEGHCATOpa KOJIeOATEIBHOIO KOHTYpa
M3MeHsieTcs 10 3aKkoHy q=3-107-c08800-7-t. MumykruBHOCTH KOHTYpa 2I'H.
[IpeneOperasi aKTUBHBIM  CONPOTHUBJIICHUEM, HAWIUTE JJIEKTPOEMKOCTh
KOHJIEHCATOpa M MAaKCUMAaJbHOE 3HA4YE€HHE 3HEPIHMM 3JIEKTPHUUECKOIro IOJIs
KOHJIEHCATOpa ¥ MarHUTHOT'O MOJIS KAaTYIIKH MHYKTUBHOCTH.

Bapuanm 46.

3apnavya. Ha nu¢pakumoHHYO pelieTky HOPMajbHO IAJAeT CBET pa3psIHON
TpyOKM HAIOJTHEHHON aTOMAapHBIM BOAOPOIOM. IloCTOSHHAS pPEemeTKH 5 MKM.
Kakomy mepexony »dJIeKTpOHAa COOTBEICTBYET CIEKTpajbHas JIMHUA,
HabmofaeMas py MOMOILM ITOM PELIeTKH B CIEKTPE 5 MOpsIKa MOJ YIriioM
41°.

Bapuanm 47.

3agauya. OnpenenuTe SHEPTHIO, MACCy W UMITYJIBC (DOTOHA ISl MHPPAKPACHBIX

JTydeif ¢ 9acTOTOM 102y,

Bapuanm 48.

3amaua. [lormmmTe siaepHBIE peaKIuH YN +%He — 2 +4H:; 2713A| +%He
— 0P +?

Bapuanm 49.

3amauya. Kakoii momkHa OBITH CKOPOCTH W3MEHEHHUS CIIIBI TOKa, YTOOBI B
Karymke HHAyKTUBHOCTRI0 50 MI'H BozHukia D/1C camonnayknuu 30 B?
Bapuanm 50.

3apauya. Kak u3MeHHTCS mepuon KoneOaHWH INPYKUHHOTO MAasTHHKA IIPH

YMEHBIIEHUH Macchl Ipy3a B 2,25 pas?
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