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MOJITOTOBKH TemosHepreTrka v TEMIOTEXHUKA
Hampasnennocts (rmpoduin) TerutosHepreTuka U TEMIOTEXHUKA

®dopma 00yueHus 3a04Hast
Kadenpa-pazpaborunk Kadenpa skcriepumeHTanbsHON (GU3UKU
Brimyckatomnias kadenpa Kadenpa paanodnexkTpoOHUKH U 3JIEKTPOIHEPTETHKH

TunoBble 3a7aHus 15 KOHTpOJ’leOﬁ paﬁDTbI

1 CEMECTP

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

Mexanuxa. Monexynaphnas, cmamucmuyeckas uauka u mepmooOuHamura

Bapuanm 1.
1. ABToMOOMIIb TIpOIIEN MOJOBHHY IYTH CO CKOpPOCTbIO Lo. Ha ocranmpHON wacTu myTH OH
IIOJIOBUHY BPEMEHM IBUTAJICS CO CKOPOCTBIO L1, @ OCTABIIMICS Y4aCTOK — CO CKOPOCTBIO VL2.
Haiitu cpeaHioro ckopocTh 3a Bce BpeMs JBUKEHHS] aBTOMOOUJIS.
2. Onpenenuth Maccy KHUCIOpoaa, o0beM kotoporo 40 M°, HAXOMSAIMIETOCS IO/ IAaBJICHHEM
1,93*10° ITa npu Temmeparype 17°C. (R=8,31 Ix/K/Mois).
3. BeluncnuTe pa3HOCTh MOTEHIMAJIOB MEXAY JBYMs ToukamMu 1 M 2, HaxXOJAIIMMHUCS Ha
paccTosHuAX 15 cM 1 25 CM COOTBETCTBEHHO, OT TOUEUHOTO 3apsaa =108 K.
4. DnexktpoMoTop ¢ compotuBieHne 4 Om moakmoueH K redeparopy ¢ OAC 220 B u
BHYTpeHHUM comnpoTuBieHueM § Om. [Ipu pabore MoTopa yepe3 ero 0OMOTKH MPOXOIUT ToK 10
A. Onpenenuts KII] anektpoasuraresns.
5. IIporomsimas chepa pammycom R = 10 cM momemieHa B DJIEKTPOJUTHUYECKYIO BaHHY,
HAIOJIHEHHYIO PAacTBOPOM MEIHOro Kymopoca. Hackonbko yBenuuuTcs Macca cdepsl, eciu
OTJIO)KEHUE Menu anuTcst t = 60 MHH, a DJIEKTpUYECKUI 3apsj, MOCTYNAIOUIUN Ha KaXIbIid
KBaJpaTHBI caHTUMETp MoBepxHOCTH cdepbl 3a 1 ¢, ¢ = 0,01 Kn? Monsapnas macca mequ M =
0,0635 Kr/MoJIb.
6. [lo nBymM O€CKOHEUHO [UIMHHBIM TMPSIMOJIMHEHHBIM IPOBOJHUKAM, PACIOIOKECHHBIM
napajieIbHO ApYyr Apyry Ha paccrosHuu 20 cMm, TeKyT TOkKH cuiord 5 A m 10 A B ogHOM
HarpaBiaeHuu. OnpenennuTs MarHUTHYRO MHIAYKLIHIO TMOJS B TOYKe, yaaineHHou Ha 30 cM or

Ka)XJIOTO TTPOBOJTHUKA.



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 MIApUKAa C OJUHAKOBOM
CKOPOCTBIO Lo M3 OJHOW W TOH e TOukd. Yepes kakoe Bpems mocie Opocka BTOPOTO MIApHKa
OHM CTOJIKHYTCS?

2. Ilpu yBenuueHuu pnaBieHuss B 2 paza oObem raza ymenepmmwics Ha 60 wmi. Haittu
nepBOHaYalIbHBINA 00beM. TeMiiepaTypa ocTosIHHA.

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 3apsijaa qs.

4. DIEeKTpOdHEPrusi TEeHepaTropa IMepeaeTcs IMOTPEOUTEN0 MO MPOBOAAM, HMEIOIIUM
conpotusiienne 300 Om. KIIJ{ nunum nepenayun pasen 0,85. HaliTu conpoTUBIIEHUE HArpy3KHu.
BHyTpeHHUM cONpOTHUBICHUEM T'€HepaTopa MpeHeopeyb.

5. Ilpu snexTponu3se, UIMBLIEMCS B TE€YEHUE OJHOTO 4aca, CUja Toka Obuia paBHa 2,5 A. Uemy
paBHa TeMIIepaTypa BBIJIEIUBLIETOCS aTOMAPHOIO BOAOPOJA, €CIM IpPH JABICHUHM, PABHOM
10° Ia, ero 00BEM paBeH 2 n? DNEeKTPOXUMHUUYECKUN SKBHUBAJIEHT

k=10-10"8 —.
BOZOpOaa Ka

6. Ilo kombLIeBOMY MpPOBOJHUKY paauycoM 20 cM TedeT Tok cwioil 6 A. IlapamnensHo 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 NMOTOK MPOHU3BIBAET Ka)/Abli BUTOK KaTymiku, umeronieit 2000 BUTKOB,
€CIi TpU pPABHOMEPHOM MCUE3HOBEHMM MarHuTHoro mnois B TeueHue 0,1 ¢ B Kkarymike

unaynupyetcst DJIC paBnas 15 B?
Bapuanm 3.

1. YpaBHeHHe JBIDKEHHUS MaTepHaTbHON TOUKH BJIOJIL OCH X UMeeT BUA X = A + Bt + Cf?, rae
A=3 m, B=2 m/c, C= —0,5 m/c?. HaiiTi KOOpJMHATY X, CKOPOCTb L, YCKOPEHHE A TOUKH B MOMEHT
BpeMeHH t = 6 C.

2. HaiiTn HayanbHYIO0 U KOHEUHYIO TeMIIEpaTyphl, €CIM MpU U300apHOM oxJaxkaeHuu Ha 295 K
€ro 00beMy yMEHBIIIUJICS BJIBOE.

3. Toueunsle 3akperuiennbie 3apsiabl q1 = 40 HKn u q2 = — 10 1K1 HaxonATCst HAa PaCcCTOSHUM T =
20 cm gpyr ot apyra. I'me criemyer MOMECTHTh TPETHH 3apsi (3, YTOOBI OH HAXOIWIICS B
paBHOBecun? [Ipu kakom 3HaKe 3apsija (3 paBHOBECHE OyJE€T YCTOMYUBBIM?



4. Ucrounuk Toka ¢ O/IC 1,8 B umeer BHyrpennee comnpotusieHue 0,5 Om. Haittu KIIJ]
MCTOYHUKA IIPU TOKE B 1ienu 3,2 A.
5. Ilpu HUKEIMPOBAHUU W3JEIUS B TeueHUe 1,5 4 OTIOXKMICS ciIoi HuKems ToiamuHon 1 = 0,02

mM. Omnpenenure TUIOTHOCTh TOKa, €clM MoJisipHas macca Hukens M = 0,0587 xr/mors,
Kr
p=289-10% —

BaJICHTHOCTh N = 2, MJIOTHOCTb HUKEs M3’

6. MarauTHOE MoJjie KaTylIKd ¢ MHAYKTUBHOCTBIO 125 MI'H oGnamaer sneprueit 0,2 JIx. Uemy
paBHa cujia TOKA B KaTylIke?

7. Ilo nByM O€CKOHEUYHO JUIMHHBIM TapaJlIeIbHBIM ITPOBOJHUKAM TEKyT TOKH 16 A um 14 A
OJIMHAKOBOTO HAMpPAaBJICHUs], PACCTOSIHUE MEXKy MpoBoJHUKAMU 32 cMm. OnpenenuTs HHAYKIUIO

Y HAMPsDKEHHOCTh MATHUTHOTO TIOJIS B TOYKE, JISXKAIIEH MocepeInHe MEX Ty POBOTHUKAMHU.
Bapuanm 4.

1. /IBa Tena Opocuid OJHOBPEMEHHO U3 OJHOM TOUKU: OJHO BEPTHKAJIBHO BBEpX, APYroe Mmoj
yraom o = 60°k ropuzonTy. HauanpHas cKOpocTh Kakaoro tena vo = 25 M/c. Halitu paccrosiue
MEXly TeJaMu uepes Bpems t = 2,1 c.

2. Onpenenuts TemepaTypy rasa, umeromero >uepruro E=2*10"° k. (k=1,38*102 [Ix/K).
3. Onpenenutb K03()HUIUEHT KECTKOCTH MPYKUHBI AMHAMOMETpa, €Clii ero nokasanus 2 H,
IIPY 3TOM IIPY>KMHA pacTsHyTa Ha 8,5 M, a IEpPBOHAYAJIBHO €€ JUIMHA 4 CM.

4. JIBa >1EKTpOHA HaXOAATCS Ha OECKOHEYHO OOJIBIIIOM PAcCTOSHUM U JIBUTAIOTCS HABCTPEUY
IPYT APYTY C OJMHAKOBBIMH TI0 MOJYNIO cKopocTamu L = 2,0 -10° m/c. Haiitn HammeHsiuee
paccTosiHre, Ha KOTOPOE OHU COMU3ATCS.

5. KoHueHTpamus 31eKTpOHOB NMPOBOAMMOCTH B KPEMHHUH IPH KOMHATHOM Temmeparype ni =
10 M3, a mpu 700 °C ny= 2*10%* M3, Kakylo uacTh COCTaBISeT 4YHCJIO OIEKTPOHOB
TIPOBOIMMOCTH OT OOIIETO YKCIa aToMOB kKpeMuus? [TnoTHocTh Kpemuus 2300 kr/m>,

6. Ilpu BKIIIOYEHUH 3JIEKTPOMOTOpa B ceThb HampsbkeHueM 220 B oH motpeOnsier Tok 10 A.
Ornpeaenutb MOITHOCTB, MOTpedsiemyto Mmotopom, u ero KII/I, eciiu compotuBienre oOMOTKH
MoTopa paBHO 12 Om.

7. JIBa mpsIMOJIMHENHBIX OECKOHEYHO JUIMHHBIX TPOBOJAHMKA CKPEILEHBI 110/ MPsMBIM yrioM. 1o
IIPOBOJIHUKAM TeKYyT TOKH 8 A u 6 A. Paccrosnue mexnay npoBogHukamu 25 cMm. OnpenenuTs

MarHUTHYIO MHJIYKIIMIO MOJISl B TOUKE, OJUHAKOBO YAAJIECHHON OT 0O00MX MPOBOJHUKOB.
2 CEMECTP

BapuaHsTsl KOHTPOJIBEHOU PA0OTHI O pasaeaaM DU3HKH:

Qﬂekmputtecmeo u macrnemusm. Konebarnus u 60imbl

Bapuanm 1.

1. 3a 3 ¢ MarHUTHLII MOTOK, MPOHU3BIBAIOLIHNI MPOBOJIOYHYIO PAMKY, PABHOMEPHO YBEITUUMJIICS

¢ 6 B6 10 9 B6. Uemy paBHo nipu 3Tom 3HaueHne I/1C nHIyKINUU B pamMKe?



2. JlaHo ypaBHEHHE TapMOHHYECKOro koseOanusi touku: x = 0,05-sin1,57-t. Onpenenurs ee
aMIUTUTY1y ¥ 4aCTOTY KoJieOaHuUs.

3. T'o1ocoBBIC CBSI3KM TEBIIA, TTOOIIETO TEHOPOM (BBICOKUM MYKCKHM TOJIOCOM), KOJIEOIIOTCS C
gactoroi oT 130 go 520 ['u. Onpenenure MaKCUMaIbHYI0 1 MUHUMAJIbHYIO JUIMHY U31y4aeMOi
3BYKOBOM BOJIHBI B BO31tyXxe. CKOpOCTh 3ByKa B Bo3ayxe 330 m/c.

4. Haiigute MaKCUMalbHYIO AJTUHY BOJHBI, KOTOPYIO MOXET IPUHSTH NPUEMHUK, €CITH EMKOCTh
KOHJIEHCATOPa B €ro KoJie0aTeIbHOM KOHTYpE MOXHO TuIaBHO M3MEHTh 0T 200 md no 1800 nd,
a UHAYKTUBHOCTh KaTylIKu MocTosHHa U paBHa 60 Mk['H. CkopocTb pacmpocTpaHEHUs
3JIEKTPOMArHUTHBIX BosH ¢ = 3-10% m/c.

5. 3puTenb ¢ HOpMaIbHBIM 3PCHHEM CMOTPHUT Yepe3 OMHOKIIL Ha CIICHY, HAXOJSIIYIOCS OT HETO
Ha pacctostHue 15m. dokycHoe paccTostHue auH3 Ounokig 20 cM u -5¢cM. Ha kakom paccrosiHuu
JIOJKHBI OBITH JIMH3BI IPYT OT APYyTa, 9TOOBI 3pUTEh BUACI CIICHY Hanbosee ICHO?

6. Atom Bomopoaa morjotua (otoH. IIpu 3TOM 3IEKTPOH HAXOISACh HA BTOPOM OOPOBCKOIA
opbuTe, BBLIETEN U3 aTOMa CO CKOPOCTHIO 6210 ° M/c. OnpenenuTh 4acToTy CBeTa.

7. Ilepuoxa monypacmnazia paauoakTUBHOTO oaa-131 pasen 8 cyt. Paccuuraiite, 3a kakoe BpeMms

KOJIMYEeCTBO aTOMOB Homa-131 ymensimutcs B 1000 pas.

Bapuanm 2.

1. Yemy paBna DJIC caMOMHAYKIMHM B KaTyIIKe C MHAYKTUBHOCTBbIO 3['H mpU paBHOMEPHOM
YMEHBILIEHNHU CHIIBI TOKA OT SA 1o 1A 3a 2

2. VI3 nByx MaTeMaTWYeCKHX MasTHUKOB onuH coBepmmi 10 xonmebanuii, a qpyroif 3a To xe
BpeMs 6 koneOanuii. Haiinure minHy KakK10T0 MasgTHHKA, €CJIM CyMMa UX JJTMH paBHa 42,5 cm.
3. Jlogka KayaeTcst Ha BOJIHAX, PACIIPOCTPAHSIOIIUXCS CO CKOPOCThIo 4 M/c, u 3a 10 ¢ coBepiraer
20 xonrebanwmii. KakoBo paccTostHUEe MEXKIY COCETHUMHU TPEOHSIMH BOJTH?

4. B upeanbHOM KojeOaTeNbHOM KOHTYpE aMIUIUTyAa KojeOaHUMl cuibl TOKa B KaTyIIKe
UHAYKTUBHOCTH paBHa 10 MA, a ammiuTyaa KonebaHui 3apsga KoHAeHcaTopa paBHa 5 HKi. B
MOMEHT BpeMeHH 1 3apsa KoHneHcaropa paBeH 3 HKi. Haiinute cuimy Toka B KaTylike B 3TOT
MOMEHT.

5. Jlyu cBeTa IepexouT U3 CTeKna B Body. Yroi nafenus 45°. UeMy paBeH yrod npeiomyeHus?
[Tokazarens npenomienus crekia 1,6; Boasl — 1,3.

6. U3myuenue aGCOMOTHO YEPHOTO Teja, TUIOMAh TIOBEPXHOCTH KOTOPOTo 25 cM?%, MaKCHMyM
SHEPrUM TIPHXOAUTCSA HA JTHHY BONHEI 680 HM. CKONBKO PHEpPruM m3mydaercs ¢ 1 cM? 3Toro
Tena3sa l c.

7. 3anummTe AIEPHYIO peakiMio P-pacnana sapa Mapranna ° ;sMn.

Bapuanm 3.

1. MarHuTHBIA TOTOK, MPOHU3BIBAIOIINK 3aMKHYTHIH KOHTYD, 32 6 MC paBHOMEPHO BO3pacTacT

¢ 2 o 14 mB6. Kakora 3/]C uanykuuu B KOHTYpe?



2. Haiitu maccy rpy3a, KOTOpbIi Ha npyxuHe xEcTkocThio 250 H/M nenmaer 20 konebGanwmii 3a
l6¢.

3. Paccrostaue Mex ity rpeOHsIME BOJH B Mope 5 M. [Ipu BcTpeuyHOM JBM)KEHUM KaTepa BOJHA 32
1 ¢ ynapsier o xopryc katepa 4 pasa, a mpu nonyrHom — 2 pasa. Haiinure ckopoctu karepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTh KaTrepa 00JIbIIe CKOPOCTH BOJIHBI.

4, NanyktuBHOCTh Karymku paBHa 0,125 I'H. YpaBHeHHe KoJaeOaHUl CHUIIBI TOKA B HEH MMeEeT
By i=0,4-cos(2-10%t), rme Bce BenmumHbl BhIpaxeHsl B CU. Omnpenenute aMILTHTYIY
HANPSDKEHUS Ha KaTyIIKe.

5. Ompenenure yroi, moa KOTOPHIM HaONIOJAeTCs MAKCUMYM 3€JICHOTO CBETa C JJIMHON BOJHBI
550 HM B cHeKTpe HEepBOro MOpsSAKA, MOJYYEHHOM C IMOMOIIBIO AU(PPAKIIMOHHOW PEIIeTKH,
nepuon koropoit 0,02 mm.

6. Hambonpimas ayimHa BOJHBI CIIEKTPAIEHON BOJOPOIHOM cepuu baibMepa cocrasiser 656,28
oM. OnpeaenuTs HauOOoNBIIYIO UTHHY BOJIHBI B cepuu JleliMaHa.

7. KakoB »HepreTHUecKuii BRIXOJ CIeyIOmeH suepHoit peakimu: * 2He+* 2He= 7 sLi+! 1H?

Bapuanm 4.

1. B karymke nnayktuBHocThio 0,4 I'H cuina Toka paBHa SA. KakoBa sHeprus MarHuTHOIO MOJIsS
KaTyluku?

2. Teno cosepiiaer rapMoHUYecKkoe KosebaHue mo 3akoHy X(t)=0,4-cos5-m-t. Omnpenenure
aMIUTUTYAY, NEepUoJl, 4YacToTy, LHMKJIWYECKYl0 u4acToTy kojeOanuil. Hapucyiite rpadux
KOJIOaHUH.

3. ManeHpKHii MapyK MOABEIICH Ha HUTH JIIHMHON | M K moTonky Barona. [Tpu kakoi ckopoctu
BaroHa LIapuk OyAeT 0COOEHHO CHJIbHO Ko0JIeOaThCsl MOJ ACHCTBHEM YIapOB KOJEC O CTBIKH
penwscoB? Jlnuna penbca 12,5 M.

4. KonebarenbHbIi KOHTYP paJMONPHUEMHUKA COJIEPKHUT KOHJEHCaTop, EMKOCTh koToporo 10
H®. Kakoil nomkHa ObITh MHAYKTUBHOCTh KOHTYpa, YTOOBI 0OecreuuTh NpUEM BOJHBI AJTUHON
300 m? CKOpPOCTh pacmpoCcTpaHeH s dNeKTPOMArHUTHBIX BonH ¢=3-108 m/c.

5. Ha ckonmbKo M3MEHHTCS JJIHHA BOMHBI (PHONETOBBIX Tydeil ¢ yacToToi Konebanuii 7,5-101 I'n
IIPU NIEPEX0JI€ U3 BOJBI B BAKYYM, €CJIM CKOPOCTh PACIPOCTPAaHEHUs TAKUX JIydel B BOJE paBHA
2,23-10% km/c?

6. M3nyuenne ConHIEA, TO CBOEMY CHEKTPaJbHOMY COCTaBy OJNHM3KO K H3IIy4SHHIO
abCOJIIOTHO YEPHOT'O Tela, JUIsl KOTOPOTO MaKCUMYM HCIYCKaTEeIbHOW CIIOCOOHOCTH MPUXOIUTCS
Ha anuHy BonHbl 0,48 Mxm. Haiitu maccy, Tepsemyro CoOJIHIEM €XECEKYHIHO 3a CUeT
n3nyuyeHus. OLeHUTh Bpemsl, 3a KoTopoe macca CoHIla yMEHbIINUTCS Ha 1°.

7. CKOJBKO HYKJIOHOB, TIPOTOHOB U HEHTPOHOB COIEPKHUTCS B Spe ypaHa 2> goU?



Tunoevie éonpocwt k rxkzameny (I CEMECTP):

3aoanue 013 nokazamens OoyeHusanun 0ec1<punmopoe:

«3naemy»

Buo 3aoanun

1. ®u3nuecKkue OCHOBBI KJACCHYECKOM MexaHUuKh. (OCHOBBI
KMHEeMaTuku. J[MHaMuKa MaTepuaibHOW TOYKH U TOCTYMATEIbHOTO
JBIDKEHUS TBepAoro tena. Pabora m sHeprus. 3aKOHBI COXpaHEHUSI.
MexaHuka TBEpAOro Tesa. IeMEHThl MEXaHUKHU KHUJIKOCTEH.

2. Cratuka. OCHOBHbIE TOHSATHUS CTaTHUKUA. AKCHOMBI CTAaTHKHU.
Ces3u u ux peakuuu. Cucrema CXOASMMXCSA CUI. MOMEHT CHIIBI
OTHOCUTEIIbHO TOYKHM M OCH. YCJIOBHUS PABHOBECHS TBEPIOrO TENA.
[Inockas 1 IpOCTpaHCTBEHHAs! CUCTEMBI CUJl. LIeHTp TSKECTH U LEHTp
Macc. Y CTOMYUBOCTh PAaBHOBECHS.

3. Kunemartnka. OCHOBHbIE KHHEMAaTHYECKHE XapaKTEPUCTHKHU
KPUBOJIMHEHHOTO JBMXEHHS: CKOPOCTh M yckopeHue. HopmaibHoe u
TaHTeHIIMaIbHOE yckopeHue. KuHemaTnka BpamiaTelIbHOTO ABM)KCHUS:
yIJIOBasi CKOPOCTh M YIJIOBOE YCKOPEHWE, HMX CBSI3b C JIMHEHHON
CKOPOCTBIO U yckopeHHeM. KuHemartnka abCONIOTHO TBEPAOro Tena:
NOCTyNAaTeIbHOE, BpallaTeJbHOE M IUIOCKOE ABMKeHue. KuHemaruka
MOTOKOB KHJIKOCTH U ra3a.

4. JluHamMMKa MaTepUalIbHOM TOYKHU U MOCTYNATEIbHOIO JIBUKEHUS
TBepAOro Tena. VHepuuanbHas CHUCTEMBbI OTCYETa U TEPBBIM 3aKOH
Herorona. Macca, ummynbc, cuna. YpaBHEHHME JBWKEHHs. TpeTuit
3akoH HproToHa. 3aK0H coXpaHEHMs UMITyJIbca. PeakTHBHOE JBHKECHHE.
[Tpunuun otHocuTenbHoCTH ["anues.

5. JluHamMMKa BpalaTeIbHOrO JBUKEHMS TBEPAOIO Tejna. MOMEHT
UHEpUUU. BpluncieHne MOMEHTOB HMHEpPUUU Ten (CTep’KeHb, JHUCK,
mwmHAp, map). Teopema Illrelinepa. MomeHT ummynbca. MoMeHT
cuibl. OCHOBHOHM 3aKOH JAMHAMMKHU BpalllaTEJIbHOTO ABM)KEHUS. 3aKOH
COXPaHEHHsI MOMEHTA UMITYJIbCA.

6. Pabota wu wmexanumueckass oHeprus. Cwma, pabGota U
NoTeHLManbHas 3Heprus. KoHcepBaTUBHBIE U HEKOHCEPBATUBHBIE CHUJIBI.
Pabora wu kuHeTHueckas SHeprus. 3aKOH COXPAHEHHUS IOJIHOM
MEXAHUYECKOM DSHEPIUM B II0JI€ TOTEHUUANbHBIX CHJI. MOIIHOCTG.
MexaHn4eckue noTepH.

7. IToctynartsl CIEIMaIbHON Teopun OTHOCHUTEJILHOCTH.
[IpeobpazoBanms Jlopeniia. OTHOCHTEIBLHOCTh OJTHOBPEMEHHOCTH, JJTUH
U IPOMEXYTKOB BpEeMEHH. PelATHBUCTCKMII 3aKOH  CIIOXKECHHSA
ckopocteil. PendaruBucrckuii ummynbc U 3Heprus. CBsa3b Maccel U
sHepruu. [IpuHIMNI SKBUBaJIEGHTHOCTH MacChl U SHEPTHUH.

8. MonekynspHO-KUHETHUYECKAss ~ TE€OpHUs  HMACaJbHBIX  Ta30B.
OcHoBHoe ypaBHenue MKT. Temmneparypa xak wmepa cpenHen
KMHETUYECKOW dHepruu Monekya. Pacnpenenenne Makcsemna 1o
CKOpOCTSIM U 3HeprusM. bapomerpuueckas (opmyna. Pacnpenenenue
Bonbumana. Cpennsisi anuHa cBoOogHOTO npodera. SIBieHus nepeHoca:
muddy3us, TEIIONPOBOIHOCTh, BHYTPEHHEE TPEHUE (BSI3KOCTH).

9. OcHOBBl  TepMOauMHAMUKU. TepmoauHammuueckas CHUCTEMa,
pPaBHOBECHOE M HEPABHOBECHOE COCTOSHHUA. BHyTpeHHss 3Heprus,
paborta, TerioTa.

10. [lepBoe Havasio TEPMOAUHAMHKHU. TEMIOEMKOCTh HACATBHOTO
rasa (Cp um Cy). VYpaBuenue Mailepa. Anmabatuueckui,

TEOpETUUYECKUMN




M30TePMUYECKUMA, W300apHBIN, M30XOpHBIM Tporecchl. [lomuTpomHsbii
nporecc. I'paduueckoe n3o0pakeHue TEPMOJMHAMUYECKUX TPOLIECCOB
u pabotbl. TemnoeMkocTh BemiecTBa. [IpuMeHeHHe mnepBoro Havasua
TEPMOJMHAMHUKHN K H30MpOIeccaM HJCaJbHBIX Ta30B. AnnabaTHBIA U
HOJIMTPOIHBIN IPOLIECCH UAEATBHOTO rasa.

11.  Bropoe Hauyasno tepmoauHamMuku. OOpaTtumbie U HEOOpaTUMBbIE
npouecchl.  Kpyroeie  mpoumeccel. Iukn  Kapno.  DHTpomnwus.
TepmoaunaMmudeckas auarpamMma 1-S u ee mnpuMmeHeHue. Bropoe
Hayalo TepMoJuHaMHUKH. CTAaTUCTHUYECKOE HCTOJIKOBAHHUE BTOPOrO

3aKOHA TEPMOJAUHAMUKHU. QuykTyauuu. Tperse Ha4ajo
TEPMOJUHAMUKHU.
12. Peanbubie raspl. OTiauunMe peasbHOrO0 Ta3a OT UICAIBHOTO.

VYpaBuenue Ban-nep-Baanbca u ero ananus. 30Tepmbl pealibHOTO rasa.
Kputnueckoe  cocrostnue.  [lpuBenéHHble  mapamerpel.  3aKoH
COOTBETCTBEHHBIX COCTOSIHUM.

3adanue 013 nokazamesns OUeHUBAHUA OECKDUNRMOPOB:
«Ymeem», «Bnaoeemy

Buo 3aoanusn

Bapuanm 1.

3apava. IlpsiMonuHElHOE OBHUKEHUE TOYKHU OIMCHIBACTCS YPAaBHCHUEM X=-
10t+4*t?. HaifTi cKopocTh M YCKOPEHHE TOUKH B MOMEHT BpeMerH 10 c.
Bapuanum 2.

3agayga. Aspocrar Maccoil m = 500 Kr Hadan OITycKaThbCs ¢ YCKOPEHHEM a =
0,25 m/c?. Haiitn maccy Gamnacta, KOTOPBIH Hago COPOCHTH 3a GOPT, YTOOHI
a’pocTaT TONYYMJI TaKOe XK€ YCKOpEHHE, HO HalpaBJIEHHOE BEPTHKAIBHO
BBepX. ConpoTHUBIIEHNE BO3yXa HE yUUTHIBATh.

Bapuanm 3.

3agaya. /[Be O€CKOHEYHO [UIMHHBIE DPABHOMEPHO 3apsDKEHHBIE HUTH C
JIMHEHHOM TIOTHOCTBIO 3apsaaoB T1 = 6 - 108 Ki/m u 12 = — 3 - 10° Ki/m
pacIoNoxXeHbl MapajulebHO Ha paccTosHuu I' = 24 cm apyr ot apyra. Ha
KakoOM pacCTOSHHUM OT II€PBOM HUTH PE3YJNbTHUPYIOLIAs HANpPsHKEHHOCTD
UIEKTPOCTATUUECKOTO MOJISI paBHAHYIIIO?

Bapuanm 4.

3agaya. Ilpu snexTponnse pacTBopa CEpHONW KUCIOTHI ¢ conpoTtuBiaeHueM 0,6
Om 3a 60 mMuH BeIIETHIOCH 3,3 1T BOIOpOAa MPHU HOPMAIBHBIX YCIOBHUSX.
Onpenennuts MOITHOCTh, PACXOIyEMYIO Ha HarpeBaHUE IEKTPOIINTA.
Bapuanm 5.

3agaya. bartapes ¢ DJIC 240 B u BHyTpeHHuM compoTtuBieHneM 4 Owm
3aMKHYTa Ha BHEIIHee comnpoTuBieHrne 46 Om. HalTu moyiHyr0 MOIIHOCTS,
noje3nyto momHocts u KI1J[ 6arapen.

Bapuanm 6.

3agaya. DIeKTPOH BIETAaET B OMHOPOAHOE MAarHUTHOE MOJIE CO CKOPOCTHIO M/C,
HalpaBJICHHON NEPHEeHAUKYJIAPHO JHMHUSAM HHIYKUUM MarHUTHOIO IIOJIS.

WNunyknus marautaoro nojist 4 mTin. Haiitu TaHreHIMansHOe W HOPMAIBHOE

TEOPETUUCCKHUI /

MPaKTUYECKUI




YCKOpEHUS 3JIEKTPOHA.

Bapuanm 7.

3agaua. l[IpsMonvHeitHOe NBIKEHNE TOYKH OMHCHIBACTCS ypaBHEHHEM x = S5t
+ 1,2t> M. HaiiTn cKOpOCTb U YCKOPEHHE TOYKH B MOMEHT BPEMEHH § C.
Bapuanm 8.

3agaya. Teno maccoit mi= 4,0 Kr yIpyro CTaJIKMBAaeTCs C TOKOAIIMMCS TEJIO0M,
IPU 3TOM €ro CKOPOCTh YMEHBIIMJIAach B n = 4 pa3a W HU3MEHWIACh IO
HampasieHHIo Ha yroi o = 90°. Haiitu Maccy mz BTOporo Tena.

Bapuanm 9.

3anpaua. /[Ba 3apsaxa : = 30 uKi u 2 = — 20 1K1 HaxomaTcs Ha pacCTOSIHUH 36
CM JApyr oT apyra. Hailtu mono)xeHue TOYKM Ha MpAMON, MPOXOAsIEel yepe3
3TH 3apAabl. HanpsKeHHOCTh 3IeKTPUUYECKOro Mo, B KOTOPOH paBHA HYJIIO.
Bapuanm 10.

3agaya. PaccrossHme MeXQy —IUIACTHHAMH  TUIOCKOTO — BaKyyMHOTO
kongencaropa d = 24 mwm, mmHa mwiactud | = 3,0 cm. B konmeHcatop
napajiebHO €ro IUIaCTHHAM BIETAeT SIEKTPOH O CKOpocThio L = 4,0 - 10°
M/c. Ha xakoe pacCTOSHHE CMECTHTCS OJJIEKTPOH B  HaIlpPaBIICHUH,
MIEPIICHANKYJIIPHOM IIJIaCTHHAM, K MOMEHTY BBUIETa €ro M3 KOHAEHCATOopa,
€cJM HanpsbkeHue Mexay mnactunamu U = 3,6 B.

Bapuanm 11.

3apava. Ilpu smekTposnmsze pacTBOpa CEpHOM KUCIOTHI 3a 2 u 30 mMuH
BBIIETMIIOCH 6 J1 BOJOpOJa IMpH HOPMAJBHBIX YcioBusAX. OmnpenenuTs
COTIPOTUBJICHUE PACTBOPA, €CIIM MOIITHOCTH TOKa 42,5 BT.

Bapuanm 12.

3agaya. Bo ckonbko pa3 KIIJ[ nuHum anextponepenaun ¢ HanpsoxeHrueM 400
kB Oompme KIIJ| muHuu snekrpornepenaun ¢ HampsbkeHnem 160 kB, ecnmu
conpotusieHue tuHuu 400 Om, a nepenaBaemasi MOIHOCTb 12 MBT?
Bapuanm 13.

3agaya. HaliTu KMHETHYECKYI0 SHEPrui0 MPOTOHA, ABIKYLIETOCS MO Iyre
OKPY’KHOCTH paanycoM 80 cM B MarHUTHOM TToJie ¢ nHAyKuuei 2 Ti.
Bapuanm 14.

3agaya. HeOoubmioe Teno MBUKETCS CHU3Y-BBEPX 10 HAKIOHHOW IUIOCKOCTH,
cocrasisitorield yron o = 20° ¢ ropuzonroMm. Haiitu xosddunmeHT tpenus,
€CJIM BpeMsl IToAbeMa TeJla 0Ka3ajoch B 1 = 2,5 pa3a MEHbIIIE BpEMEHH CITyCKa.
Bapuanm 15.

3agaya. OmnpeaenuTs CUIy, JEHCTBYIOIIYI0O CO  CTOPOHBI  IOJS
HanpsbkeHHocThi0 E=3600 H/K1, Ha Todeunslit 3apsa 6 HKIL.

Bapuanm 16.

3apaya. DOnekTpuueckoe moje  00pa3oBaHO  OECKOHEYHO  JUIMHHOM
3apsDKEHHOM HUTBIO, JIMHEHHAs IJIOTHOCTH 3apsaa kotopoil T = 40 uHKu/Mm.
Ompenenuts paboTy, COBEpPIIAEMYI0 J3THM IIOJIEeM TMIPH TEPEeMEIICHUN
9JEKTPOHA W3 TOYKH, OTCTOAIIEH Ha paccTosHWU 12 cM, B TOYKy Ha
paccrosinuu 10 cM OT HUTH.

Bapuanm 17.

3agayva. OnpenenuTs TOMIIKUHY h cliost MeIu, BRIIEIUBIICHCS 3a Bpems t = 4,5




Y MIPH 3JIEKTPOJIN3E METHOTO Kylopoca, €cii INIOTHOCTh ToKa j = 60 A/M2.
Bapuanm 18.

3apaua. Tpu xoHmencatopa eMkocTeio C; = 10 Mk®, C; = 25 Mx®d, Cs = 45
MKD 1ociaen0BaTeIbHO COeIUHEHB! B Oatapero. HanpsbkeHne Mexay ToOuKaMu
A u B paBro U = 35 B. HaiiTu 3apsa Ha KaKIoM KOHACHCATOPE.

Bapuanm 19.

3agaya. [IpoTOH ¥ DJEKTPOH, YCKOPEHHbIE OJWHAKOBOH Pa3HOCTHIO
MOTEHIMAJIOB, BJIETAIOT B OJHOPOJHOE MarHuTHoe mnosie. Bo ckoibpko pa3
pamuyc KpWUBU3HBI TPAaeKTOPUH NPOTOHA OoJbllle paxuyca KpUBU3HBI
TPaeKTOPHUH 3JIEKTPOHA?

Bapuanm 20.

3agaya. ABTOMOOWIL €IET IO IINOCCE CO CKOPOCThIO L = 52 KM/u.
Koaddumment Tpenus Mmexay koiecamu aBToMoomms u goporoit pu = 0,30. 3a
Kakoe MHUHHMaJbHOE BpEMsI aBTOMOOWIIb CMOXKET Pa3BEPHYTHCS, HE CHIDKas
ckopoctu?

Bapuanm 21.

3agaya. IlonmoxutenpHpl 3apsn 12 MxKn yaepxuBaer Bo3ne cebs Ha
paccrostaum 0,5 M 3apsan B 2 MxKi. Haiitu Mmaccy oTpuniatenpHOTo 3apsia.
Bapuanm 22.

3anaya. Tok B IpoBogHUKE conpoTuBIeHneM 12 OM paBHOMEpPHO yOBIBAaET OT
2 A no myns B TedeHue 18 c. OnpenenuTs TEIIOTY, BRACTUBIIYIOCS B 5TOM
MPOBOJHMKE 32 YKa3aHHBIN IPOMEKYTOK BPEMEHHU.

Bapuanm 23.

3agaya. [IBe 3JE€KTPONMTHYECKHE BAaHHBI COCAMHEHBI IOCIIEAOBaTEIbHO. B
MEpBOl BaHHE BBIACIWIOCH 3,9 T' IIMHKA, BO BTOPOH 3a TO ke Bpems 3,6 T
skenesa. Llunk aByxBaneHTeH. OnpeaennTs BAJIGHTHOCT JKeJe3a.

Bapuanm 24.

3agaya. 3apsyKeHHas 4acTUIA JABIDKETCS B MAarHUTHOM IIOJI€ TIO OKPYXHOCTH
co ckopocteio 10° wm/c. Wupgykuus wmaramtHoro mons 0,6 T Pamgmyc
OKpY>KHOCTH 6 cM. HaliTu 3apsin yaCTHUIIbL, €CIIM U3BECTHO, YTO €€ 3Heprus 19,6
-10°% k.

Bapuanm 25.

3agayva. [lepneHIUKyISIpHO BEKTOPY MAarHUTHOW WHIYKIMU TEepeMelaeTcs
NPOBOAHMK JuinHOHU 1,8 MeTpa co ckopoctrio 8 M/c. DJIC nnaykuu passa 1,6
B. HaiiTu MarHuTHy10 MHAYKIHIO MarHUTHOTO TOJIA.

Bapuanm 26.

3anauva. /[Ba 6pycka maccamu mi=1,8 Kr u my=6 KT, COSUHEHHBIC THYPOM,
nexar Ha crone. C KakuM yCKOpeHHeM a OyayT OBUTAaTbca OpYCKH, €CIH K
OJTHOMY W3 HHX TPUIOKHUTH cuiy F=12 H, HampaBieHHYIO TOPH30HTAIbHO?
Kaxopa OyneT cuia HaTsbkeHus T IIHYpa, COSAUHAIONICTO OPYCKH, €CIM CHITY
F npunoxuts k nepsomy Opycky? Tperunem npenedpeus.

Bapuanm 27.

3apaua. TepMoauHaMHUECKOW CHUCTEME NEPENaHO KOIUYECTBO TeroThl 450
Ik, KaKk M3MEHWIAach BHYTPEHHSS SHEPTUsl CHCTEMbI, €CJIM IpPU 3TOM OHA
comepmmia padoty 200 JIx.




Bapuanm 28.

3agaya. BplunciauTe NOTEHLMAT 3JEKTPOCTATUYECKOTO IIOJISA, CO3JAaHHOTO
ToueunblM 3apsgoM (=10° Kn ma paccrosamm 20 cM  OT Hero.
(VAIIEE=9*10°®/m).

Bapuanm 29.

3agaya. Tox B MNpPOBOAHMKE pPABHOMEPHO YBEIMYUBAETCS OT HYJISA [0
HEKOTOPOTO MaKCHMMalbHOTO 3HaueHWs B TeueHue 15 c. 3a 310 Bpems B
IPOBOJHKMKE BBLIENWIACH TemwioTa, paBHas 10° Jlk. OmnpenenuTs CKOPOCTh
HapacTaHUs TOKa B MPOBOJHUKE, €CIIH COMPOTHBIICHUE €ro paBHO 6 OM.
Bapuanm 30.

3apgaua. B a5ekTpoHHO-Ty4eBOl TpyOKe yCKOpSIOLIee aHOAHOE HAIPSDKCHHE
paBHO 32 kB, a paccrostHue ot aHona o 3kpaHa — 30 cMm. 3a Kakoe Bpems
3JIEKTPOHBI HPOXOIAT 3TO paccrosHue? HadanbHyr0 CKOPOCTH 3JIEKTPOHOB
CUUTATh PABHOU HYJIIO.

Bapuanm 31.

3anaua. Haiitu oTHOIIEHHE 3apsiia YaCTHUIBI K €€ Macce, €ClIM OHA, BJIETas CO
ckopocTbio 10° M/C B 0JHOpPOJHOE MarHUTHOE TOJIE HAMPSHKEHHOCTHIO 400
KA/M, JBWXKETCS TO Jyre OKpYKHOCTH paaunycom 8,6 cMm. Hampasnenue
CKOPOCTH ABMKCHHS YaCTHULBI MEPHCHIUKYISIPHO K HANpPaBICHUIO MHIYKLIUU
MarHUTHOTO IOJISL.

Bapuanm 32.

3apaya. MarauTHbId OTOK Yepe3 KOHTYp MPOBOAHUKA conpoTusieHueM 0,06
Owm 3a 1 cexynny mamenwica Ha 0,012 B6. Haiiaure City Toka B IpOBOJHHUKE
€CJIM U3MEHEHHEe MOTOKa MIPOMCXOINII0 PABHOMEPHO.

Bapuanm 33.

3agaya. Haknonnas miiockocts, oOpasymoomas yroi o = 25° ¢ IUIOCKOCTBIO
ropusonTa, wumeer imHy |=4 M. Teno, aBUrasch paBHOYCKOPEHO,
COCKOIIB3HYJIO C 3TOW TIOCKOCTH 3a BpeMs t=6 c. Onpenenuts KodQPUIHEHT
TPEHUS [ TeJIa O TIOCKOCTb.

Bapuanm 34.

3agaya. DneKTpoH, MPOWAA B IUIOCKOM KOHAEHCATOpE WyTh OT OJHOM
IJIACTMHBI 10 APYyroi, mpuobpén ckopocts 10° m/c. PaccrosHme Mexay
wiactuHamu d = 4 mm. HaliTi pa3HOCTh NOTEHIMAIOB MEKIY IUTACTUHAMU U
MOBEPXHOCTHYIO IJIOTHOCTD 3apsi/ia Ha IIaCTHHAX.

Bapuanm 35.

3agaya. B cnmpanu »neKTpUYECKOM IUIMTKM TE4eT TOK cuiod 6 A mpu
Hanpspkeanu 800 B. Ckonbko sHEprun moTpedaseT mwinTka 3a 15¢?

Bapuanm 36.

3agaya. MakcrManbHas aHO/HAsA cujia Toka B Auoze paBHa 150 MA. CKoJbKO
3JIEKTPOHOB BBUIETAET U3 KaTO/1a KAXKIYIO CEKYHIY?

Bapuanm 37.

3agaya. DIeKTpUUYECKOE MOJIE€ C PA3HOCThIO NMOTEHIHMaNoB 2 KB yckopser
9JIEKTPOH, KOTOPBIN 3aTeM BJIETaeT B OJHOPOAHOE MaruuTHoe mone (B = 1,2
MTn) mnepneHIuKyIspHO JWHUSIM HHAyKuuu. Haiith mepwox oOparieHus

JJIEKTPOHA.
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Bapuanm 38.

3agaya. Omnpegenuts OJ[C WHAYKIMM Ha KOHIAX KPBUIHEB CaMOJIETa,
UMEIOIHX JIMHY 12 M, eCITi CKOPOCTh CaMOJIETa MPH TOPU30HTAIHFHOM TOJIETE
150 km/4, a BepTHKaJbHAs COCTABISIONIAsl BEKTOPAa HHIYKIIUH MAarHUTHOTO
nons 3emiu 0,5-10 T

Bapuanm 39.

3agaya. Ha BepxHeM Kpaio HAaKJIOHHOW IUIOCKOCTH YKpeIieH OJIOK, depes
KOTOpBI MepeKknHyTa HUTh. K OHOMY KOHIy HHUTH TpPHBSI3aH TPYy3 Maccoi
M:=3 Kr, Jexalyi Ha HaKJIOHHOH MiIocKkocTH. Ha nIpyrom KoHIe BUCHT TPy3
Maccod mp=1 kr. HakioHHas mIocKoCTh 00pa3yeT ¢ TOPU30HTOM YTOd O =
45°; k0d(hGUIHEHT TPeHHS MEXIy IPy30M M HAKIOHHOH TutockocThio | = 0,1.
Cuwuras HUTh U OJIOK HEBECOMBIMH, HAUTH YCKOPEHHUE @, C KOTOPBIM JBHXKYTCSI
IPy3bl, U CUIIy HATsDKEHUs HATH T.

Bapuanm 40.

3agauya. Kakas coBepiraercs padoTa mpu repeMeieHny TOYedHoro 3apsaa 2 -
108 Kn u3 GeCKOHEYHOCTH B TOYKY, HAXOJSAILYIOCS Ha PACCTOSIHMH 2 CM OT
MMOBEPXHOCTH Iapa pagnycoM | cM C MOBEPXHOCTHOW IUIOTHOCTBIO 3apsiia Gi
= 10° Kn/cm?

Tunoevie éonpocwt k rxkzameny (2 CEMECTP):

3aoanue 0na nokazamensn OUeHUBAHUA OECKPUNIMOPOG:

«3naemy

Buo 3aoanun

1. ONEeKTPOCTaTUYECKOE  TOJE M €ro  XapaKTePUCTHUKH.
ONEeKTpUYeCKU 3apsii W ero JUCKPETHOCTh. 3aKOH COXPaHEHMs
IIEKTpUYECKOro 3apsana. 3akoH Kynona. HanpsbkeHHOCTh M OTEHIMAI
anekTpudeckoro mnois. IloreHnuman v ero cBsi3b C HANPSKEHHOCTBHIO
nons. Teopema 'aycca B mHTerpanpHOi opMe U ee MpUMEHEHHEe JUIs
pacuera 3JIEKTPOCTaTUYECKUX I0JIEH B BaKyyMe

2. IIpoBogHMKY B 2JIEKTpOCTaTUYECKOM T0Jie. PaBHOBecUE 3apsoB
B IPOBOJAHMKE. DKBUIIOTEHIIMAJIbHBIE MOBEPXHOCTU U CHJIOBBIE JIMHHUU
AIIEKTPOCTATUYECKOTO noJIs MEXIy IIPOBOJHUKAMHU.
OnekTpocTaTHueckast 3auTa. EMKOCTh yeMHEHHOrO MPOBOJHHUKA.
B3aumnas emkocTb NpoBOAHUKOB. KOHIEHCATOpBI. DIEKTPOEMKOCTH
KOHJIEHCATOpA.

3. Knaccuueckast 2I€KTpOHHass TEOpHUsl  BIEKTPOIPOBOAHOCTH
METAJJIOB.  DJIEKTPONPOBOAHOCTh MeTaioB. OCHOBBI KJIAaCCHUYECKOM
AIIEKTPOHHON TEOPUHU ANIEKTPONPOBOJHOCTH METAJUIOB. DJIEKTPOHHBIE
TEIJIOEMKOCTh M TEIUIONPOBOAHOCTb. HenmocTtarkm  KiaccH4ecKoi
TEOPUH IEKTPONPOBOHOCTH METAIIIIOB.

4. JIMDIEKTPUKHA B DJIEKTPUYECKOM MOJE. DJIEKTPHUYECKOE IOoJIe
munons.  [lomspuzanms — nudnektpukoB.  JlehopmarnuonHas U
OPUEHTALIMOHHAS MOJIAPU3aLUs JUIEKTPUKOB. BEKTOpP 3II€KTpHUYECcKOro
CMeLIeHUs (3meKTpUUeCcKOn UHIYKIVH). Jusnexrpudeckas
IPOHUIAEMOCTb  Cpelbl. ODJIEKTPUYECKOE TMOJIE B OAHOPOJHOM

TEOPETUUYECKUI
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JUDIIEKTPUKE.

5. DHeprus 3JMEeKTPOCTATUYECKOTO MOJIsl. DHEPTUsl B3aUMOACHCTBUS
JNEKTPUYECKUX 3apAN0B. OHEPrUs 3apsDKEHHOIO IIPOBOJHMKA H
KoHzeHcatopa. OO0beMHast IUIOTHOCTh SHEPTHH DJIEKTPOCTATHYECKOTO
OJIS.

6. IToCTOSHHBIN 3JE€KTPUUECKU TOK. 3aKOHBI ITOCTOSHHOI'O TOKA.
Cuna ¥ IUIOTHOCTH TOKA. OJEKTPOIABIKYLIAs CHJIA W HalpsKEHUE.
ConpoTtuBieHue  OpoBOAHUKOB.  TemmepaTypHas ~ 3aBUCHUMOCTH
CONPOTHUBIIEHUS  —  OCHOBA  TEPMOPE3UCTHBHBIX  JATYUKOB
temneparypbl. 3akoH Oma B WHTErpalbHOW W IuddepeHInaTbHOR
dopmax. Pabora m momHocTh TOKa. 3akoH Jlxoyns-Jlenna. IIpaBuiia
Kupxroga. Tepmosnexkrpuueckue spineHus. Ipdekt 3eedexa. DPdext
[TensThe. Dpdext Tomcona. TepMOITEKTPOABHIKYIIAS CHUIIA.

7. MaruauToctatuka. MaraHuTHOE MOJ€ NPSIMOTO U KPYrOBOI'O TOKA.
MaruutHoe B3aMMOJEUCTBUE MOCTOSIHHBIX TOKOB. BEKTOp MarHuTHOU
uHaykuuu. KoHTyp ¢ TokoM B MarHutHoM mnose. ConeHouJ. 3aKOH
Awmnepa. Cuna Jlopenua. 3akon buo-Caapa-Jlamnaca. Teopema o
LHUPKYJISIUU (3aKOH ITOJIHOTO TOKA).

8. MarnuTtHO€e 1nojie B BemecTse. MarHuTHbBIE CBOMCTBA BEILECTBA.
MarauTtHoe 10JI€ 1 MarHUTHBIM MOMEHT KpYTrOBOro Toka. /lua-, napa- u
(beppoMarHeTHKy. Hamarunuenue MarHeTHUKOB. MaruutHas
IPOHULAEMOCTh. HanpsykeHHOCTh MarHMTHOTO MOJSA. YCIOBHS Ul
MarHUTHOT'O TOJISl Ha FPAHULIE Pa3/iesia MarHETHKOB.

9. OnekrpoMaruuTHass  WMHAyKOuA.  3akoH  @apanpesa.  OJC
unaykuuu. [lpaBuno Jlenuna. B3aumnas unaykuusa. CaMOUMHIYKLMSL.
PaGota mo mepemenieHMI0O KOHTypa C TOKOM B MAarHUTHOM IIOJ€.
WHAyKTUBHOCTh. ODHEprus MarHutHoro nois. [lnoTtHocTs 3Heprum
MarHMuTHOTO OJIS. OcHoBBI TEOpUn Makcsemia Ui
anekTpomMarHutHoro mois. Tok cmemenus. Cucrema ypaBHEHHM
MaKcBeJlJla B UHTETpajbHON (opMe U (PU3NYECKUN CMBICI BXOSIIUX B
Hee ypaBHEeHHU. Buxpesbie Tokn @yKO — NOTEpU B MATHUTOIIPOBOJIAX.
MeToapl yMEHBIIEHUS MOTEPh. DJIEKTPOMArHUTHBIE BOJHBL. CKOpPOCTH
pacnpoctpanenus. [1lkana 37eKTpOMarHUTHBIX BOJIH.

10. I'apmonnueckue  konebGaHus. MneanpHbld  rapMOHMYECKHM
ocuMJUIITOp. AMIUIMTYna, YactoTa W (a3a KojeOaHui. OHeprus
kosnebanuil.  [lpumepsl  KoneOaTeNbHBIX  JBMDKEHUM  pa3IM4HOM
¢usnueckoit  mpuponpl. CBoOOAHBIE — 3aTyXawliue  KoJeOaHHUS.
Breinyxxnennsie konebanus. CnoxaeHue konedanuii. Pesonanc.

11. Bonnbl. BonHnoBoe asukenue. [lnockas rapmoHuyeckas BOJIHA.
JlnuHa BOJTHBI, BOTHOBOE YMCIIO, (pa30Basi CKOPOCTh. Y PaBHEHUE BOJIHBI.
VYopyrue  BOJIHBI B Ta3aX, OKMJIKOCTSIX, TBEpIbIX  Tejax.
ONEeKTpOMarHuTHbIE BOJIHBI. BonnoBoe yYpaBHEHUE Ui
AIIEKTPOMArHUTHBIX BOJIH. OCHOBHBIE CBOICTBa 3JIEKTPOMArHUTHBIX
BOJIH. ODHEPreTUYEeCKHE XapaKTEPUCTHKU DJIEKTPOMArHUTHBIX BOJIH.
Bexrop IloiiHTHHTA.

12. BonnoBas  onrtuka. HMHrepdepenuus  cera.  YcioBus
MaKCHUMyMOB U MUHUMYMOB. J{udpakuus csera. [Ipuniun [toiirenca —
Openens. udppakunonnas pemeérka. [lonsgpuzanus ceera.

13. TennoBoe w3mydenue. TermoBoe w3IydeHHE aOCOIIOTHO
yépHoro Tena. 3akoH Kupxroga. 3akon Crepana — bonsimana. Cepoe
Tes10. CTeneHb YepHOTHI pealIbHBIX Tell (METaslIbl, OKCUABI, OTHEYIIOPSI,
ra3sl). M3nyuenmwe razoBoro o0wbéma (CO., H.O — cenexTuBHOE
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U3JIy4EHHE).

14. Onrtuyeckre METOJbl u3MepeHus temneparypsl. [lupomerpus:
paaualMOHHBIN, SIPKOCTHBIN, IIBETOBOM W CHEKTPAIbHBIM MHUPOMETPHI.
beckoHTakTHOE wM3MepeHue TeMmieparypbl. ONTHYECKUE JaTYUKU
IUIAMEHHU.

15.  BsaumopneicTBUE DIIEKTPOMATHUTHBIX BOJIH C  BEIIECTBOM.
[Tornomenue, oTtpaxenue, mnpomnyckanue. CHEKTPOCKOIUS MPOTYKTOB
CrOpaHHs.

3aoanue 01a nokazamens OoueHuesanun OECKpuanPOG.'

«Ymeemy», «Bnaoeemy

Buo 3aoanun

Bapuaum 1.

3agaya. 3a OOHO W TO € BpeMs OAUH NPYKUHHBIA MasTHUK Aenaer 10
KoJIeOaHuil, a BTOPOH Ha MpPYXHWHE C TOH Ke >KeCTKOCThio 20 KoneOaHHH.
Omnpenenure Macchl Ipy30B MasiTHUKOB, €CIIM CyMMa UX Macc paBHa 3 KT.
Bapuanm 2.

3anava. Touka coBepuiaeT Konebanus Mo 3aKOHy X=A-sinm-t. B HeKoTOpHIi
MOMEHT BpEMEHH CMeIlleHHe TOYKH OKazajock 5 cM. Korma daza konebanmit
YBEJIMYUIIOCH BJIBOE, CMEMIEHHE CTao 8 cM. HaiiT aMmmuTyny KoeOaHuid.
Bapuanum 3.

3apaya. MaTtemaTuueckuil MasTHUK aauHOM 99,5 cM 3a OAgHYy MHHYTY
coBepmas 30 moiHBIX Kojebanui. OnpeaenuTs Mepuol KojaeOaHus MasTHHUKA
Y YCKOpeHHEe CBOOOIHOTO MaJeHNUs B TOM MECTE, TJIe OH HaXOIUTCS.

Bapuanm 4.

3agava. ['py3 B Mope KoJieOyieTcss Ha BojiHaxX ¢ mepuojgoMm 2 c¢. CKopocTh
MOpCKHX BOJH 1 M/c. UeMy paBHA JUTMHA BOTHBI?

Bapuanum 5.

3apgavya. Jlnuaa TtyOyca wmukpockonma 160 cMm, ¢okycHoe paccrosiHue
obvexktBa 5 MM. DokycHoe paccTosHue OKymsipa 33,75 mwm. PaccrosHue
Hawrydmiero 3peHus Hadmomarens 270 mm. Halitn HeoOXoammoe paccTosHue
npeaMera OT OOBEKTHBA MHUKPOCKONA W TIONydaeMoe INpH HaOIOACHUH
JIMHEHHOE YBEJIMYCHHUE.

Bapuanm 6.

3agaya. Omnpenenuts ATUHY OJEKTPOMArHWTHBIX BOJH B BO3IYXeE,
M3JTy4aeMbIX K0JIeOaTeIbHBIM KOHTYPOM € eMKOCTBIO 3 HD U MHHIYKTUBHOCTBIO
0,012 I'n. AKTMBHOE CONIPOTHUBIIEHUE KOHTYpa PUHATH PAaBHBIM HYJIIO.
Bapuaum 7.

3agaya. Jlyu Oenoro cBera NpoXOIUT Yepe3 Y3KYIO HEempo3pauHyro mienb. Ha
9KpaHe oOToOpa)kaeTcsl dYepeloBaHHE paAyKHBIX M TEeMHBIX Tmojoc. Kakoe
¢dusnueckoe sSBJICHNE IPY 3TOM Habogaercs?

Bapuanm 8.

3apaya. Ammmrynga koiiebaHwii Tpy3a Maccoit 0,5 Kr Ha TpYyXHHE
xecTtkocTbio 50 H/cm paBHa 6 cm. Halinute HanOombIyto CKOpOCTh ABHKCHUS

1 DHCPruro MadTHHUKA.

TEOPETUIECKHA /

MPaKTUYECKUIA
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Bapuanm 9.

3apgaya. B kakoMm nuama3oHe IJIMH BOJIH MOXET pa0OTaTh NPUEMHHK, €CIIH
€MKOCTh KOHJICHCATOPA B €r0 K0Je0aTelbHOM KOHTYpE IUIABHO U3MEHSETCS OT
C:=50 n® no Cr= 500 n®, a MHAYKTUBHOCTH KATYIIIKHU IMOCTOSIHHA ¥ paBHa L =
20 mxl'H?

Bapuanm 10.

3anayva. Jlunza ¢ pokycHbIM paccTosiHEEM 16 cM AacT pe3koe M300pakeHue
npeaMeTa Ha SKpaHe MPH IBYX €€ MOJOKCHUAX, PACCTOSHUE MEXKAY KOTOPBIMU
60 cMm. Haiitu paccrosHme oT mpeamera 10 dKpaHa. Bo ckombko pas
MOTIEPEYHbIe Pa3Mepbl M300paKEHUsI IPH OJHOM TOJI0KEHUH JIMH3BI OOJIbILE,
YeM TpH Ipyrom?

Bapuanm 11.

3agaya. DoKycHOE pacCTOSHHE TOHKOH CcoOOHMparomeil JWH3B paBHO F.
IIpeameT ManbIX pasMEpoB PACHOJIOKEH HA €€ IJIaBHOM ONTHYECKOH Ocu Ha
paccrosuun 4F ot Hee. M300paxkeHHMe mpeaMeTa HaXOAMTCS OT JIMH3BI HA
paccTosHUM

Bapuanm 12.

3agauya. Macca MasTHHKa 4 Kr, >kecTKOCTh mpykuHbl 100 H/M. 3a kakoe
BpeMs MasTHUK coeprut 20 xonebannii?

Bapuanm 13.

3agaya. YUemy paBHa [UIMHA BOJHBI HAa BOJIE, €CIIM CKOPOCTh PaclpoOCTPaHEHUs
BOJIH paBHa 2,4 M/c, a Telo, IiaBaroliee Ha Boje, copepmraeTr 30 konebanwmii 3a
25 c¢?

Bapuanm 14.

3anaua. KonebaTenpbHBIA KOHTYP COJEPKUT KOHIeHCATOp eMKOoCcThI0 800 md u
KaTylIKy WHIYKTHBHOCTH WHIAYKTUBHOCTRIO 2 MkI'H. KakoB mepuon
cOoOCTBEHHBIX KOJeOaHui KOHTYypa?

Bapuanm 15.

3apava. Ha mudpakuuonnyto pemerky ¢ nepuoaom 0,005 MM magaer Oenblit
cBeT. Ha skpaHe, HaxoIsIIeMCsl Ha PACCTOSIHUM 2 M OT PEIIETKH 00pa3yroTCs
kaptuHa audpakmun cera. Onpenenurte paccTOSHHE Ha JKpaHE MEXAY
MEPBHIM U BTOPHIM MaKCUMYMOM JKENTOTo cBeTa A=570 HM.

Bapuanm 16.

3agaya. Y3Kkuil Iy4OK MOHOXPOMATHYECKOTO PEHTT€HOBCKOTO H3ITyUeHUs
pacceuBaeTcsi BelecTBOM. [Ipu 3TOM JJTMHA BOJIHBI M3TYYEHUS, pACCEIHHOTO
nox yrinamu 60° u 120° ormmuarorcs apyr ot gpyra B 2 pasa. Cuwmras, uTo
paccessHHE MPOUCXOAUT Ha DJIEKTPOHE, HAWTH [UIMHY BOJHBI MaJaloIIero
U3ITy4eHHS.

Bapuanm 17.

3agayva. JInTuHy HATU MasTHUKA YBEITMYWIN B 4 pa3a, a aMIUIHTYy KoJieOaHuit
yMeHbIIWIH B 2 pa3a. Kak nsmenurcsa nepuoa koineOaHuii MasTHUKA?
Bapuanm 18.

3agaua. CkopocTh 3ByKa B Boze 1450 m/c. Ha xakoM paccTOSSHUH HaXOIsTCs
OnmwkaiIne TOYKH, COBEpIIAIOIINE KoJeOaHHs B MPOTUBOIOJIOXKHBIX (a3zax,
€CJIM YacToTa KoyneOaHwuii papHa 725 ['1i?

Bapuanm 19.
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3agaya. KonebaTenpHbIil KOHTYp COCTOMUT M3 KOHAEHcaropa eMKocTbio C u
KaTyIIKH HWHIYKTHUBHOCTM WHAYKTHBHOCThIO L. Kak wusmenutcs nepuon
CBOOOJHBIX IEKTPOMATHUTHBIX KOJE€OaHMH B 3TOM KOHTYpe, €CIli
3JIEKTPOEMKOCTh KOHIECHCATOpa W HWHAYKTHBHOCTh KAaTyLIKH YBEIHYUTH B 3
pasa.

Bapuanm 20.

3agaya. Jlyu cBera MNpoOXOOUT TOCIENOBATEIBHO Yepe3 TPU Cpeabl C
MOKa3aTensIMu TpenoMiieHus Ny, N2, N3. Ha pucyHke mokasaH Xoa CBETOBOTO
nmy4a. Kak cooTHOCSTCA MoKa3aTenu IpeoMIIeHUs Cpe.

Bapuanm 21.

3agaya. @oton c sHepruedl 253B BBIOWT 37EKTPOH M3 HEBO30YXKICHHOTO
aToma Bogopoza. Kakyio ckopocTs OyzneT UMeTh 3JIEKTPOH BOAIU OT aToMa?
Bapuanm 22.

3agaua. Marematnuecknii MasTHUK coBepri 100 komebanwmii 3a 314 c. Yemy
paBHa JUTMHA MasiTHUKA?

Bapuanm 23.

3apgava. /[nuHa BonmHBI B Bo3ayxe 17 cm (mpu ckopoctu 340 wm/c). Haiitu
CKOPOCTh pPacHpoCTpaHeHHs 3ByKa B Tejle, B KOTOPOM IIpHU TOH K€ 4acTOTe
Kosie0aHM [yTMHA BOJTHBI paBHA 1,02 M.

Bapuanm 24.

3agaya. MaremaTuuecKuii MasTHUK JIIUHOW 1M ycTaHoBieH B JnudrTe,
KOTOPBIA JIBIKETCS BHHU3, PasrOHSsACH C ycKopeHmeM 3 Mm/c’. Uemy paseH
nepuoa Kosuebauuii 3Toro MasatHuka? Masarnuk coseprmmia3a 40 c 240
kosiebanuii. Haiitu nmepuon v 4actoTy KoyiebaHuii.

Bapuanm 25.

3anaua. Paccrosiaue mexay rpeGHsIMH BOJH B Mope A=5 M. [Ipu BcTpeuHOoM
JIBIDKEHHM KaTepa BoiHa 3a t=1 ¢ ymapset o kopmyc karepa N1=4 pasa, a npu
nomryTHOM N>=2 paza. Haift ckopocTh KaTtepa 1 BOIHBI.

Bapuanum 26.

3agavya. 3apsan Ha oOKiazkax KOHAEHCAaTopa Koie0aTenbHOro KOHTypa
u3MeHseTcs 1o 3akoHy q=3-107"-c0s800-n-t. MumykTuBHOCTL KOHTYpa 2I'H.
[lpeneOperas aKTUBHBIM  CONPOTHBJICHUEM, HAWIUTE  DIEKTPOEMKOCTb
KOHJEHCATOpa W MaKCHMaJIbHOE 3HAU€HHE SHEPTHH JJIEKTPUYECKOTO TIOIS
KOHJICHCATOPa W MArHUTHOTO TTOJISI KATYIIKH UHTyKTUBHOCTH.

Bapuanm 27.

3agavya. Ha nudpakumoHHYIO pelieTky HOpPMaJIbHO NajaeT CBET pa3psgHOi
TpyOKH HaloOJIHEHHOH aToMapHBIM BoJopoaoM. [locTosHHAs pemeTkn 5 MKM.
Kakomy mepexomy aieKTpoHa COOTBETCTBYET CIHEKTpalbHas JIUHMA,
HaOIronaeMas MMpH MMOMOILIM 3TOH PEIIETKH B CIEKTPE S5 MOpsIKa MOJ yriIoM
41°.

Bapuanm 28.

3agava. Onpezenure YHEPTHIO, MACCY M HMITYJIbC (POTOHA JUI HHPPAKPACHBIX
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Jy4el ¢ 4acTOTOH 10Ty,
Bapuanm 29.
3apaya. Kak wu3MeHHTCS mepHon KoyieOaHWH MPYKHMHHOTO MasTHHKA IIpU
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YMEHBILIEHUHN Macchl rpy3a B 2,25 paz?
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