OHeHO‘lHLIe MaTepuaJbl 1JIs HpOMe)KyTO‘lHOﬁ aTTeCTalvi 1Mo JTMCHMIIJIMHE:

Qusuxa. CEMECTP 3 u 4.

Kon, HanmpaBnenue 01.03.02 INpuknagnas MaTeMaTHKa U HHPOPMATHKA
MIOATOTOBKU
HanpasieHHoCTb TexHonoruu NporpaMMHUpPOBAHUSI U aHAJIN3 TAHHBIX
(mpoduip)
dopma oOydeHHS Ounas
Kadenpa-pazpabotunx DKCNepUMEHTaIbHON (HU3UKH
Brimyckaromias kadenpa [IpuxnagHoi MaTteMaTUKU

Tunosble 3aJaHUS 1JI KOHTPOJbLHOM padoThI

Konmponvnas paboma nposooumcs 6 6ude 3adanuii TIO PACTIHCAHUIO B YaChl YYEOHBIX
3aHATUH B oOBEME, MPEIyCMOTPEHHOM paboueil mporpaMMoi MO TUCHUILIMHE U y4eOHOU
Harpy3koil mpenonaBarens. KoHTposbHas paboTa mpeacTaBisieT CcO0OM OCHOBHOW BHJ
CaMOCTOSITEIPHOW  pabOThl  0OydYaromerocsi B  MEXKCECCHOHHBIM Tepuoja. BrimoaHeHue
KOHTPOJIbHOKH pabOThl HAMpaBiICHO HAa CHUCTEMATUYECKOE H3y4eHHE U JOCTATOYHO TOJHOE
U3JI0’KEHHE COOTBETCTBYIOUIEH TeMbl y4eOHOM TUCIUTUIHHEI.

emn mpoBeneHHs KOHTPOJIBHON palOTHI: MPOBEPKAa M OICHKA 3HAHWK OO0y4aromuxcs,
noyjyueHue u“HpopManuu O XapakTepe UX [O3HABaTEJIIbHOM  JESITeNbHOCTH, YpPOBHE
CaMOCTOSITEIBHOCTH U aKTUBHOCTH, 00 3¢ (eKTUBHOCTH (POPM U METOI0B YUeOHOI eI TEeNbHOCTH.

[IpoBepky (peleH3upoBaHne) KOHTPOJIBHBIX pabOT OCYILECTBISET MPEenojaBaTelb JAHHON
JTUCHMIUIMHBL. Pe3ynabTaTbl BBINOJHEHUS JOMAIIHEW KOHTPOJBHOW paboOThl OLEHUBAIOTCS
OTMETKAMH «3a4T€HO» WU «HE 3auTeHo». OTMeTka, JaTra W TNOJNUCH IpernojaBaTels

BBICTABJIACTCA HA TUTYJIBHOM JIMCTC KOHTpOHBHOﬁ pa6OTLI.

TpeboBaHus K KOHTPOJILHOU paboTre:

1. KonTposibHast paboTa BBINOJHSETCA B TETPagu B KIETKY aKKypaTHBIM pPa300pYMBBHIM
MIOYEPKOM.

2. TutynbHBIN TUCT KOHTPOJIBHOM paboThl, 0hopmitsieTcst B cOOTBeTCTBUH ¢ [Ipunoxkennem
Ha JucTe 6enoi Oymare U MPUKPEIUIAETCs K 00JI0KKE TETPaIH.

3. 3agaum JOJDKHBI COJEpPKAaTh MCXOJHBbIE JaHHBIE 1O BallleMy BapHaHTY, CBEAEHHBIE B
TabIMIly, CXeMy M HEOOXOJMMBbIE MOSCHEHUS K XOJy pelleHus. Bce BhIUMCIeHNS NPUBOAUTH B
pEILIEeHNN 3a]ay.

4. 3amanusa (pacueTHble M TpadUUecKue) MOKHO BBIMOJHATH C HCHOJIb30BAHUEM

CIICIIUAJIBHBIX KOMITBIOTCPHLBIX ITPOTrpaMM.




3 CEMECTP
BapuauTtsl KOHTPOJILHOM paOOTHI 110 paszjienaM HU3UKU:

MeXaHuKa, mexanudeckue Koneoanus u BOJIHbL, MOJEK)JISIPDHAA dmauka, mepModuHaMuKa.

Bapuanm 1.
1. ABTOMOOWIIb TIpOIIEN TOJOBUHY IYTH CO CKOPOCTBIO Lo. Ha ocTambHOW YacTH MyTH OH
[IOJIOBUHY BPEMEHM JBUTAJICA CO CKOPOCTBIO L1, a OCTABLIMMICSA Y4aCTOK — CO CKOpPOCTHIO V2.
Haiiti cpeqHior CKOpOCTh 3a BCE BPEMsI IBUKEHUSI aBTOMOOHMITS.
2. Ompenenuth Maccy KHCIopona, o0bem kotoporo 40 M3, HaXOAAMErocs MO JaBJIEHHEM
1,93*10° ITa npu Temmepatype 17°C. (R=8,31 JIx/K/Mous).
3. JlaHo ypaBHEeHHE rapMOHHYECKOTO Kojebanus Touku: x = 0,05-sin1,57-t. Onpenenuth ee
aMIUIUTYly U 4YacTOTY KOJieOaHus.
4. T'onocoBbIE CBSI3KH TEBIIA, TIOIOIIETO TEHOPOM (BBICOKMM MY>KCKHM TOJIOCOM), KOJIEOIIOTCS C
gactotod ot 130 no 520 I'u. Onpenenute MakCUMaIbHYI0 1 MUHUMAJIBHYIO JUTMHY U3JTy4aeMOu
3BYKOBOU BOJIHBI B Bo3yxe. CKOpOCTh 3ByKa B Bozayxe 330 m/c.
5. Ha ropuzonTanbHoil qocke aexuT rpy3. KoadduuneHnt TpeHus Mexay JOCKOW U TPy30M WL =
0,15. Kakoe yckopeHue B TOPU30HTATHFHOM HAMPABICHUH CJIETYEeT COOOIIUTH JOCKE, YTOOBI TPY3
MOT C HE€ COCKOJIb3HYTh?
6. Haiiti oTHOIIIEHNE KHHETUYECKO I DHEPTUH CITyTHUKA TUTAHETHI K €r0 MOTEHIIUATLHOM SHEPTHH.
CIyTHUK JIBIDKETCSI TIO KPYTOBOM opOuTe.
7. CKONBKO MONEKyN cojepxkutcs B 4 mM° Boap? CuuTas, 9TO MONEKYNBI BOJAbI MMEIOT BHI

IIAPUKOB, COTPUKACAIOUIUXCS APYT C APYroM, HAUTH AUAMETP MOJIEKYII.

Bapuanm 2.
1. BepTukaJlIbHO BBEpX C HMHTEPBAJIOM BpPEMEHH T OpOIICHBI JBa IIAPHKa C OJMHAKOBOU
CKOPOCTBIO Lo U3 OJTHOM M TOM ke TOUKU. Uepes Kakoe BpeMsl mocjie Opocka BTOPOTO IIapuKa OHU
CTOJIKHYTCS?
2. llpn yBenwyeHwW JaBieHUs B 2 paza oObeM raza ymesnplmwics Ha 60 wmi. Haiitu
MepBOHaYaNIbHBIN 00beM. TemnepaTypa MOCTOSIHHA.
3. U3 nByx MareMaTH4ecKX MasiTHUKOB OJInH coepurui 10 konebanuid, a [pyrou 3a To ke Bpemst
6 xonebanuii. Haitnure AmmHy Kaxa0ro MasTHUKA, €CJIM CyMMa WX JUIMH paBHa 42,5 cM.
4. Jlonka KadaeTcs Ha BOJIHAX, PACIPOCTPAHSIONIUXCS CO CKOpocThio 4 M/c, u 3a 10 ¢ coBepriaet
20 xonebanuii. KakoBo paccTtosiHue MeX/1y COCETHUMU T'PEeOHSIMU BOJH?
5. Jlocka maccoii M paBHOMEpPHO IBIXKETCS MO TIaJAKOW TOPU30HTAIBHOM MOBEPXHOCTH CO
CKOpocThi0 L. CBepxXy Ha JOCKY OCTOPOXXKHO KiaayT kupnud maccod m. Kakoe paccrosiHue
MIPOUJET KUPIUY 110 IOCKE 32 BPEMsI €ro MPOCKalb3bIBaHUS 10 OCTaHOBKH? KoaddumueHT Tpenus
MEXKy KUPIIMYOM U JJOCKOU paBeH L.
6. Ompenenutb Maccy OIHOM MoJeKkynsl cepoyriepoaa CSp. IlpuHumas, 4TOo MOJEKYJIbl B
KUJKOCTU UMEIOT IIapooOpazHyro GOpPMY U PACTIONOKEHBI BIUIOTHYIO IPYT K IPYTY, ONPEACTUTH
JTUAMETP MOJIEKYJIbI.
7. TepMOAMHAMHYECKON cHUCTEME MepenaHo KoiamuecTBo TeruoThl 450 [k, kak H3MeHWIach
BHYTPEHHSISI DHEPTHsl CHCTEMBI, €CJIH MPU 3TOM OHa coBepirmia padoty 200 JIx.



Bapuanm 3.
1. YpaBHeHHe JBUKEHMS MaTepUAIbHOM TOUKM BJIOJIb OCH X uMeeT Buj x = A + Bt + C£2, rae A=3
M, B=2 m/c, C= —0,5 m/c?. HaiiTu KOOpAMHATY X, CKOPOCTh U, YCKOPEHHE @ TOUKM B MOMEHT
BpeMeHu t = 6 c.
2. HaiiTn Ha4ampbHYIO0 U KOHEYHYIO TEMIIEPaTyphl, €CIIM Ipu U300apHOM oxJaxkaeHnu Ha 295 K
€ro 00beM YMEHBIIHUIICS BABOE.
3. Haiitu maccy rpy3a Ha npyxuHe xkEctkocThio 250 H/M, coBepmatonmii 20 xonebanuii 3a 16c.
4. PaccrosiHue Mex1y rpeOHIMH BOJIH B Mope 5 M. IIpu BCcTpeuyHOM BHKEHUH KaTepa BOJIHA 3a
1 ¢ ynapser o kopmyc karepa 4 pasa, a npu nonyTHoMm — 2 pasa. Haliaure ckopoctu karepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTh KaTepa 00JIblle CKOPOCTH BOJIHBI.
5. Haxnonnast miockocts, obpasyromas yroj o = 25° ¢ MIOCKOCThIO TOPU30HTA, UMEET JUTUHY
I=4 M. Teno, ABUTAsACH PABHOYCKOPEHO, COCKOJIb3HYJIO C A3TOH IUIOCKOCTH 3a Bpems t=6 c.
Ompenenuth KOYPPUITUEHT TPEHUS L TeJIa O MIIOCKOCTh.
6. B 6amone coxepxkures ra3 npu Temmepatype t1=120 °C. Jlo kxakoit Temriepatypsl t2 Hy>)KHO
HarpeTh ras, 4ToObI €ro JaBJeHUE YBETUYWIOCH B JIBa pasza?
7. OnpenenuTh KOJMYECTBO BEIIECTBA N M KOHIIEHTPALIMIO N MOJIEKYJ Ta3a, COJAeprKallerocs B
xon6e BMecTHMOcThi0 V = 320 cm® ipu Temmepatype T = 295 K u maBnenuu P = 65 xlla.

Bapuanm 4.
1. /IBa Tena Opocuid OJHOBPEMEHHO M3 OJHOM TOYKH: OJJHO BEPTHUKAJIbHO BBEPX, APYroe Moj
yrioM o = 60°k ropuzoHTy. HadanbHass CKOpOCTh KaXkI0ro Tena Lo = 25 m/c. Haiitu pacctostHre
MEX1y TeJaMu uyepe3 Bpems t = 2,1 c.
2. OnpenenuTh TeMIepaTypy ra3a, HMeonero sHepruio Ex,=2*10"1° JIx. (k=1,38*10% JIx/K).
3. Omnpenenutb KOAPGUIUEHT )KECTKOCTH MPYKUHBI TUHAMOMETPA, €CJIU ero noka3anus 2 H, npu
3TOM MpPYKHHA pacTsHyTa Ha 8,5 cM, a IepBOHAYAIBHO €€ AJI1HA 4 CM.
4, Temo coBepiiaeT rapMOHHYECKOe KojiebaHue 1o 3akoHy X(t)=0,4-cos5-m-t. Omnpenenute
aMIUIUTYy, TEpPHOJ, 4YacTOTy, IHMKIMYECKyl0 4YacToTy Kosebanuili. Hapucyiite rpadux
KoJieOaHUH.
5. MasnieHbKkuii IapuK MOABEIICH Ha HUTU JUIMHOM 1 M K moTonKy BaroHa. [Ipu xakoit ckopoctu
BaroHa MIapHK OyAeT O0COOCHHO CHJIBHO KOJIeOaThCs MOJ JEHCTBHEM yIapOB KOJEC O CTHIKU
penbcoB? JlnuHa penbca 12,5 m.
6. Kakyto paboTy Ha/l0 COBepIIMTH, 4TOOBI Teao Maccod m = 20 Kr BTalIUTh MO HAKJIOHHOUN
I0ckocTu BeicoToM h = 1,5 M 1 ocHoBanuem a = 4,5 M. Koadduruent tpenus p = 0,2.

7. OHpe,Z[eJ'II/ITL KOJIMYECTBO BEIIeCTBa N U Yuciao N MOJICKYII a30Ta Maccoi m= 0,35 KT.



4 CEMECTP

BapuauTtsl KOHTPOJILHOM paboThl 10 pasaenam hU3UKHU:

dJleKmpocmanmuka, NOCMOSIHHbLIL MOoK, 3]l€Kmpu’i€CKML2 MOK 6 pas3ludHblx cpedax, MACHUMHOE

noJie, dJIEKMpOMAaAcHUNIHAA quym;uﬂ, INNEKMPOMACHUMHbLE KoeOaHUust U 80JIHbL.

Bapuanm 1.
1. Beiuncnure pa3HOCTh MOTEHIHAIOB MEXKAY JABYMsS TOUKamMu | W 2, HaXOIAUIMMHUCA Ha
paccTosHuAX 15 cM 1 25 M COOTBETCTBEHHO, OT TOYEUYHOTO 3apsama =108 K.
2. DIeKTpoMOTOp ¢ conpoTuBieHne 4 Om nokiroueH k reneparopy ¢ 9/1C 220 B u BHyTpeHHUM
conpotusnenueM 8 Om. [1pu pabote MoTopa uepes ero 0oMoTkH rpoxoAuT Tok 10 A. Onpenenuts
KIII anexrtpoaBurares.
3. TlpoBomsmas chepa pammycom R = 10 cM momemnieHa B 3JIEKTPOJUTHYCCKYIO BaHHY,
HaIMoOJHEHHYIO PAcTBOPOM MEIHOTO Kymopoca. Hackonmpko yBenwmumTcs Macca cdepsl, eciu
OTJIOKEHUE Meau JuMTcs t = 60 MHH, a 2JIEKTPUYECKUH 3apsf, MOCTYMAOMMN Ha KaXKIbld
KBaJpaTHBINA caHTUMETp moBepxHocTH cdepsl 3a 1 ¢, q = 0,01 Kn? Monsapuas macca mequ M =
0,0635 Kr/mMoJIb.
4. Tlo nByM OECKOHEUHO [UIMHHBIM TMPSMOJUHEHHBIM TIPOBOJHUKAM, PACIOJIOKEHHBIM
napajuiebHO JApPYr Apyry Ha paccrosiHun 20 cM, TeKyT TOku cwiod 5 A u 10 A B ogHOM
HanpapieHud. OnpenenuTb MarHUTHYKO WHIYKLIHUIO TOJS B TOYKE, yaajleHHoW Ha 30 cM or
Ka)KJIOTO MPOBOTHUKA.
5. BHTOK MPOBOJHMKA TLIOMAABI0 4 cM? PacToNoXKeH MepreHANKYISIpHO BEKTOPY MarHHTHOI
uaaykiuu. Yemy paBra DJIC mHmyknuu B BUTKe, eciau 3a Bpems 0,05 cexkyHn MarHuWTHas
WHIYKIUs paBHOMepHO yowiBaeT ¢ 0,5 T no 0,2 Tn?
6. 3a 3 ¢ MarHUTHBIA NOTOK, MPOHU3BIBAIOIINHN MPOBOJOYHYIO PAMKY, PABHOMEPHO YBEIHYUIICS
¢ 6 B6 1o 9 B6. Yemy paBHo nipu 3tom 3HaueHue D/[C uaaykiuu B pamke?
7. Haiimute MakCUMabHYIO JJIMHY BOJIHBI, KOTOPYIO MOKET NMPUHATH MPUEMHHUK, €CIIU EMKOCTh
KOHJIGHCATOpa B €ro KoJiebaTeIbHOM KOHTYpPE MOXKHO Tu1aBHO u3MeHsTh oT 200 nd mo 1800 nd,
a MHAYKTUBHOCTh KaTyIIKM TocTosiHHa W paBHa 60 MkI'H. CKOpocTh pacmpocTpaHEHHS
37IeKTPOMATHUTHHIX BOJH ¢ = 3-10% m/c.

Bapuanm 2.

1. JBa3apsana q1 = 1,1 uKn u q2 = 4,4 uKn HaxogsTcsa Ha pacCTOsIHUU T = 24 CM Jpyr OT Jpyra.
I'e HY)XKHO MOMECTHTh TPETUl 3apsA] 3, YTOObI CUCTEMa 3apsA0B HaXOJWJIach B PaBHOBECHM?
Bbyzner nu 3To paBHOBecue ycroluuBbiM? HaliTu Benuuuny 3apsaa qs.

2. DIeKTpo’Heprusi TreHeparopa IepefaeTcss MOTPEOUTEN0 MO MPOBOAAM, HMMEIOIINM
conpotusiyieHue 300 Om. KIIJI nuaun nepenaun pasen 0,85. Haiitu conpoTUBIIEHNE HArpy3KH.
BHyTpeHHUM CONPOTHBIIEHHEM T'€HEepaTopa NpeHeOpeyb.

3. Ilpu snexTponuse, AIMBIIEMCS B TeUE€HHE OJHOTO yaca, CHJia Toka Obuia paBHa 2,5 A. Uemy

paBHa TEMIICpATypa BBIACIIMBIICTOCS ATOMApPHOT'0 BOAOPOaa, €CIIU ITPU JaBJICHUHU, PABHOM 105 Ha,

Kr
- N k=10-10"8 —.
ero o0bEM paBeH 2 1?7 DIEeKTPOXUMUYECKHII SKBUBAICHT BOAOPOIA Ka



4. Ilo xoisipLieBOMY NpPOBOAHUKY paauycoMm 20 cMm TeueT Tok cuioi 6 A. IlapamiensHo ero
IUTOCKOCTH Ha PACCTOSIHUM 2 CM HaJl EHTPOM IPOXOIUT OECKOHEYHO JUTMHHBINA MPSIMOJIMHEHHBIN
MIPOBOJIHUK C TOKOM cuioil 4 A. OnpenenuTs HHIYKIUIO U HAMPSDKEHHOCTh MarHUTHOTO TOJIS B
LIEHTPE KOJblIA.

5. Kakoii MarHUTHBIH MOTOK NMPOHU3BIBAECT KaKIAbIH BUTOK KaTymiku, umeromeil 2000 BUTKOB,
€ClIi TIpU DPABHOMEPHOM MCUE3HOBEHHMUM MarHuTHoro noijs B TeueHue 0,1 ¢ B kaTymike
uaaynupyercst 9J1C pasuas 15 B?

6. Uemy paBna D/IC caMOMHAYKIMH B KaTyIIKe ¢ MHIYKTUBHOCTHIO 3['H mpu paBHOMEpHOM
YMEHBILIEHNUHU CUIIbI TOKA OT 5A 10 1A 3a 2

7. B xonebatenbHOM KOHTYpe aMIUIMTyJa KojeOaHUN CHIIBI TOKA B KaTYIIKE WHIYKTUBHOCTH
paBHa 10 MA, a amrumtyaa kosieOaHuU 3apsia KoHaeHcaropa paBHa 5 HKin. B momeHnt

BpeMenH t 3apsig koHaeHcaropa paseH 3 HKi. HaliauTe crity Toka B KaTyIike B STOT MOMEHT.

Bapuanm 3.

1. Toueunsle 3akperuieHnble 3apsaapl q1 = 40 1Kt u q2 = — 10 K1 HaXoAATCSl Ha PACCTOSIHUY T =
20 cm gpyr ot apyra. ['me criemyer MOMECTHTH TPETUM 3apsii (3, YTOOBI OH HAaxOJWJICS B
paBHoBecun? [Ipu kakoMm 3HaKe 3apsaa 3 paBHOBECHE OyIeT yCTOMUNBBIM?

2. Uctounnk toka ¢ DJIC 1,8 B mmeer BHyrpennee compotuBienue 0,5 Om. Haiitm KIT[]
HWCTOYHHUKA MPU TOKE B 1enu 3,2 A.

3. Ilpu HUKeNMpPOBaHUM W3JETHUS B TeUCHHE 1,5 9 OTIIOKMIICS clloi HuKes TommuHon 1 = 0,02
MMm. OmpenenuTe TJIOTHOCTh TOKa, €cild MoJjsipHas Macca Hukens M = 0,0587 xr/mounb,
p=289-10

Kr
BAJICHTHOCTb N = 2, IJIOTHOCTh HUKEJIA 8 M3
4. MarauTHo€ ToJie KaTyIIKA ¢ HHAYKTUBHOCTBIO 125 MI'H oOmamaet sueprueit 0,2 Ix. Yemy
paBHaA cHUJia TOKa B KaTylike?
5. Ilo ngByM OECKOHEYHO JUIMHHBIM MapaUICIbHBIM MPOBOJHUKAM TEKYyT TOKH 16 A m 14 A
OJIMHAKOBOTO HAIPABJICHUS], PACCTOSHUE MEXAY NPOBOJHUKAMU 32 cM. OnpenenuTb UHIYKIHUIO
Y HaIpsHKEHHOCTh MAarHUTHOTO MOJISL B TOUKE, JISXKAILleH MOCEepeAMHE MEX1y IPOBOTHUKAMM.
6. MarHuTHBIA MOTOK, MPOHU3BIBAIOIINKA 3aMKHYTBIH KOHTYp, 3a 6 MC paBHOMEPHO BO3pacTacT
¢ 2 no 14 mB6. KakoBa 3/1C unaykiuu B KOHTYpe?
7. NnnyktuBHOCTh KaTymiku paBHa 0,125 I'H. YpaBHeHue kojebaHUN CUJIBI TOKA B HEH UMeeT
BUJ: i:0,4-COS(2-103 ‘t), rme Bce BenuuuHBl BbipaxkeHbl B CHU. Ompepenute aMIuTyay

HaIIpsPKCHUA Ha KAaTYIIKE.

Bapuanm 4.
1. JIBa snmekTpoHa HaXOAATCS Ha OECKOHEUHO OOJIBLIOM PACCTOSHUM U JIBUTAIOTCS HABCTPEUy
JPYr APYTy ¢ OJMHAKOBBIMH MO MOJYNO ckopoctamu v = 2,0 -10° m/c. Haiitn naumenbInee
paccTosiHMe, Ha KOTOPOE OHH COU3ATCSL.
2. KoHneHTpanus 371€KTPOHOB MPOBOJUMOCTH B KPEMHHUU IPU KOMHATHOM TeMIieparype ni =
107 M3, a mpu 700 °C np= 2*10*m3. Kakylo 4YacThb cOCTaBJIS€T 4YHCJIO DJIEKTPOHOB

IIPOBOJMMOCTH OT OOIIEro uKcia aToMOB kpeMuus? [lnoTHocTh kpemuus 2300 kr/m3,



3. Ilpu BKIIOYEHUH SIEKTPOMOTOpa B ceTh HampspbkeHuem 220 B oH motpebisier Tok 10 A.
OrnpenenuTh MOUIHOCTB, MOTpedssemyto Mmotopom, u ero KIIJI, ecnu conpotuBienre 0OMOTKH
MoTOpa paBHO 12 OmM.

4. ]JIBa mpsSAMOTUHEHHBIX OCCKOHEYHO JJTMHHBIX MPOBOJHHUKA CKPEIIEHBI O MpsAMBIM yrioMm. [o
IIPOBOJHUKAM TeKyT TOKU 8 A u 6 A. PaccrosiHue Mexay npoBojHUKaMH 25 cM. OnpenenuThb
MarHUTHYI MHAYKLHIO [10JIs1 B TOUKE, OAMHAKOBO YAAJIEHHON OT 000UX MPOBOIHUKOB.

5. B xarymke nnayktuBHocThio 0,4 I'H cuita Toka paBHa SA. KakoBa 3Heprust MAarHUTHOTO I0JIs
KaTyILIKH?

6. KoneGarenbHbII KOHTYp paIuoNpUEMHIKA COIEPKUT KOHIEHCATOP, EMKOCTH KOTOporo 10 HO.
Kakoii 1omkHa ObITh HHAYKTUBHOCTb KOHTYpa, YTOOBI 00ecneunTh MpuéM BOJIHBI JUTMHON 300 M?
CKOpOCTh PaCHpOCTPAaHEHHUS HIEKTPOMArHUTHEIX BonH c¢=3-10% m/c.

7. Ha cKoIbKO M3MEHMTCS JJTMHA BOJHBI (PUOJIETOBLIX Jlydeil ¢ 4acToToi koneGanuit 7,510 'y
IIpH [EPEXO0JI€ U3 BOJBI B BAKyyM, €CJIM CKOPOCTh PAaCIpOCTPAHEHUS TAKUX JIydyel B BOJE paBHA
2,23-10% km/c?

Tunoeste sonpocowt k 3auémy (3 CEMECTP):

*

3adanue 015 nokazamensn OYEHUBAHUA OECKPURMODPOB: Buo 3a0anua
«3naemy
1. Tlonsatue mpeamera — «pusnuka». Mexanuka. Pa3genbr MexaHUKH. TEOPETUYECKUI

Cucrema otcuera. KunHeMaTHMka IOCTYNATEIBHOTO  JIBW)KCHHUSA
MaTepuaabHON TOYKH.

2. CriocoObl onucaHusi JBWOKeHUs. [loHATHA: paguyc BEKTOp, IyTh,
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE.

3. YpaBHeHUs NBUKEHUS TOYKH, TUIbI JBMKeHuil. HopmanbHoe u
TaHI'CHIIMAJIBHOE YPaBHEHUS.

4. Kunematuka BpamartenabHoro masikenus. Ilepmon u  yacrtora
BpallleHUs. YTIIOBOE IIEPEMEILEHUE, CKOPOCTh U YCKOPEHHUE.

5. Bekropel, HampaBieHue, JAeHCTBUS Haja BekTopamu. CBs3b
BpAIATEIbHBIX U JUHEHHBIX XapaKTEPUCTUK JIBUIKEHUS.

6. JluHamuka MarepuanbHOM TOUKW: MHEpLUs, Macca, MEepBbI 3aKOH
Herorona

7. Mepa nHepuuu, UMIYJbC Tela, CUja, PAaBHOAEHCTBYIOIIAs CHIIA.

8. Bropoii 3akoH HbrOTOHa, OCHOBHOE ypaBHEHHE IOCTYNATEIbHOTO
JBUKCHUS.

9. Tpetnii 3akoH Hetotona. [Ipumeps cuit.

10.  Cucrema MaTepHaIbHBIX TOUEK. 3aKOH COXpAaHEHUS UMITYIbCA.
11. Ilentp Macc cucTeMbl. 3aKOHBI JBH)KEHHs IIeHTpa macc. TpeTuit
3aKk0oH HproTOHA.

12. TIpeobpa3oBanus I"anunes. Mexanndeckuit MIPUHLINII

OTHOCHUTCIBHOCTH.




13. lonstuss sHepruu. MexaHuyeckas OSHEPrusi, KHHETHYECKas U
MOTEHLMATIbHAS SHEPT U

14. Tlonatue wmexaHudeckoid paOoTbl. CBOICTBA KHHETUYECKOU
SHEpPIruu.

15. TlorenuuanbHas 3Heprus. [loHsTHEe BHEIIHUX U BHYTPEHHUX CHII,
UX B3aUMOCBSI3b.

16. Ilpumepsl TNOTEHIMATIBHBIX CHJI. 3aKOH COXPAHEHHUS HHEPIHU.
AOCOIOTHO ylpyrue U Heynpyrue coyaapeHus.

17. Tonsitne gusmueckoro nois. I'paButannonnoe mose. PeakTuBHas
cuna. Kocmuueckue CKOpocTH.

18. HewnepumanbHble cucteMbl otcyera. Cuila HWHEPUUU TIPH
MOCTYNaTeIbHOM U BpaniareasHoM JIBkeHuu. Cuna Kopuonuca.

19. JluHamuka BpalieHUs MaTepHaJbHONW TOYKH. MOMEHT HMITyJIbca
YaCTULIBI 1 MOMEHT CHJIBL.

20. 3axkoH cOXpaHEHHS, IPOCKIIMH MOMEHTA UMITYJIbCA.

21. JluHamMuKa TBepAOro Teja (IMOCTyHaTellbHOE M BpaIaTeIbHOE
JBIKECHHUE).

22. Bpamenue Tena BOKpYr HEMOIBMKHOM OCH, MOMEHT HHEPIIUH TeJa.
23. Teopema Illteitnepa. [Ipumepsl MOMEHTOB MHEPITUU (HU3HUECKUX
TeJl.

24. MoMEHT wuMITylbca W MOMEHT CHJ TBEpJIOro Teja. 3aKoH
COXpaHEHHs MOMEHTa UMITYJIbCa.

25. Kunerndeckasi 2HEpTrus BpaIIArOIIETOCs Tela OTHOCUTEILHO ocH Z.
PaboTa BHEIIHMX CHJI [UIs BPALLAIOILIErocs Tea.

26. Kunernueckass sHeprus TBEpAOTo Teja IpPU CIO0KHOM JIBUKEHUU.
Ananorust Meay NOCTYaTelbHbIM U BpalllaTeIbHbIM IBUKECHUSIMU.
27. CrneunasnpHas  Teopus  OTHOCHTENbHOCTH. IIpeoOpa3oBanus
Jlopenua.

28. MHTepBan BpeMEHHU U JUIMHA OTPE3Ka B pa3HbIX CHCTEMax OTcueTa
Ha OCHOBe IpeobOpazoBanuil JlopeHua. OLHOBPEMEHHOCTh COOBITHI B
pa3HbIX CUCTEMAaX OTCYETA.

29. DneMeHThI peNIATUBUCTCKON TuHAMUKU. CBSA3b SHEPTUU U MACCHhI.
30. DieMeHThl MEXaHWKH KUJIKOCTEH U Ta30B. 3aKOH ApXuMena.

31. JIBwKeHMs KHUIKOCTH M ra3a, XapaKTepUCTUKU €ro OMHUCAHUS.
YpaBHeHHE HEPA3PBIBHOCTU. Y paBHEHUE bepHyuin.

32. Bsskoctb xuakocTH. Pexxumbl TeueHus xuakoctd. Onpenenenue
Bs3kocTH: Metoa Ctokca, meton Ilyaszeins.

33. MonekynsipHas ¢u3uka (CTaTUCTUYECKUH MOJIXOJ] ONUCAHUS
TEPMOAMHAMHUYECKUX cHcTeM). TepMoIuHaMuKa.

34. UneanbHblit ra3. 3akoHBl MJEATBHOIO Ta3a M IMPOLECCHI

(M30XOPHBIHM, N300apHBIA, H30TEPMUUYECKUA).




35. YpaBHeHue cocTosiHuS HaeanbHOro raza. OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KHHETHYECKON TEOPUH UJICATHHBIX Ta30B.

36. 3axon MakcBena 0 pacrpeieleHuy MOJIEKYI UeaqbHOro ra3a 1o
ckopoctsiM. bapomerpudeckas popmya.

37. Pacnpenenenue bombiiMana. CpeaHee 4YHCIO CTOJIKHOBCHHHA U
CpeIHsIsl ITMHA CBOOOHOTO MpoOera MOJIEKYI.

38. OCHOBBI TEPMOJIMHAMHUKH, HCIOJB3YyEMbIC TIOHATHSA. 3aKOH
BonbiiMana o paBHOMEPHOM pacHpeAeieHUH SHEPTUU MO CTETCHSIM
CBOOO/IBI (3aKOH PaBHOPACIIPEICIICHHUS).

39. IlepBoe Hawanmo TepMoaWHAMUKHA. Pabotra Tasza Tmpm  e€ro
pacuIpeHu .

40. TemmoeMKOCTh HIEATHFHOTO Ta3a. MOJspHAs TEII0eMKOCTh TpHU
MMOCTOSTHHOM 00OBbEME.

41. MonspHas TeIUIOEMKOCTh IPH MOCTOSHHOM JIaBJICHUH. Y paBHEHUE
Maiiepa.

42. M3ompornecchl:  HW30XOPHBIM,  W300apHBIA, W30TEPMHYECKHIA,
aanabaTUIeCKuil.

43. Pabora mpu ammabarmyeckoM Tporiecce. [lommrpormyeckue
MIPOLIECCHI.

44, KpyroBeie mponecchl (1ukibl). OOpaTumMble W HeoOpaTHMBbIS
MIPOLIECCHI.

45. Dutponus. HepaBenctBo Kimayzuyca. 303HTpONMiAHBIN TTpOIIECC.
46. ®opmyna bonbpivana s sHTponuu. [lpuHmmMm Bo3pacTaHus
SHTPOIHUH.

47. Bropoe Hauajao TepMOAMHAMUKH. TpeTbe HaYalo TEPMOIUHAMUKH.
48. TennoBble IBUTATENId U XOJOAUIbHBIE MaluHbl. Teopema KapHo.
Huxn Kapno u ero KIIJ.

49. Peanbnble Ta3bl. YpaBHeHue Ban-nep-Baanbca.

50. Buyrpennssi sHeprusi raza Bau-mep-Baanbca. M3otepmbl s

PCajiIbHOI'O rasa.

*

Tunoevie 3a0auu k 3auémy (3 CEMECTP):

3aoanue 014 nokazamenn OUEeHUGAHUA OECKPUNIMOPOE:

«Ymeemy, «Bnaoeem

Buo 3zaoanua

Bapuanm 1.

3apayva. [IpsmonnHeiiHOe NBMKEHHE TOUYKH ONMCBHIBAETCS YpaBHEHUEM
x=-10t+4*t%. HaifTu cKOpoCTh M yCKOpPEHHE TOYKH B MOMEHT BPEMEHH
10 c.

Bapuanm 2.

TEOPETUYECKHIT /

MIPaKTUYECKUN




3agaya. B OamioHe BMECTUMOCTBIO V = 6 1 HaXOTUTCS KHCIOPO
Maccod m = 8 r. Onpenenutb KOJUYECTBO BEIIECTBA N M 4YUCIO N
MOJIEKYJI rasa.

Bapuanm 3.

3agaya. Aspocrar maccoid m = 500 Kr Hayas OIMyCKaThCs C yCKOPEHUEM
a= 0,25 m/c?. Haiitu maccy 6ajuiacta, KOTOpbIi Hao cOPOCHTH 3a 6OPT,
9TOOBI a’pOCTaT TOJYYMJI TaKO€ K€ YCKOpPEHHE, HO HaIlpaBICHHOE
BEpPTUKAIbHO BBEpX. CONPOTUBIICHNUE BO3/lyXa HE YUUTHIBATh.
Bapuanm 4.

3agaya. /[Be GeCKOHEUHO AJIMHHBIE PAaBHOMEPHO 3apsyKE€HHbIE HUTH C
JUHEHHOW TUTOTHOCTBIO 3apsJIoB T1 = 6 - 108 Ki/mu 12 =— 3 - 10° Ki/m
PacroJIoKeHbl MapajlIeNIbHO Ha paccTOSHUM I = 24 c¢M Apyr oT Jpyra.
Ha «kakom paccrossHuM OT TEpBOM HHUTH  PE3YIbTHPYOIIAs
HaMPSHKEHHOCTD JIEKTPOCTATUUECKOTO MOJIsl paBHAHYIIO?

Bapuanm 5.

3agaua. [IpsimonuHeiiHOe TBMKEHHE TOYKU OINUCHIBAETCS ypaBHEHUEM
x = 5t+ 1,2t . HaiiTit ckopocTh 1 yCKOpEHHE TOUKH B MOMEHT BPEMEHH
8 c.

Bapuanm 6.

3apaua. Teno maccoit mi= 4,0 Kr ynpyro CTaJIKMBaETCs C MOKOAIIUMCS
TEJIOM, TIPH ATOM €r0 CKOPOCTh YMEHbIIINUJIACh B N =4 pa3a U U3MEHWIACh
M0 HampaBJeHUIO Ha yroia o = 90°. Halitu maccy my BTOpOro Tena.
Bapuanm 7.

3agaua. HeOonblioe TenO JBUKETCS CHU3Y-BBEPX [0 HAKIOHHOU
IJIOCKOCTH, cocTaBistomet yroax o = 20° ¢ ropuzontom. Haiitu
K03 (GUIIMEHT TPEeHHUs, €CIIM BpeMs NoIbeMa Tejla 0Ka3alochk B 1 = 2,5
pa3a MeHbIIIe BpEMEHH CITyCKa.

Bapuanm 8.

3agaya. Kucnopon mpu HOPMAlIBHBIX YCIOBHUSIX 3aIOJIHAET COCYH
BMECTUMOCTBIO V=1511. OnpenenuTs KOJIMYECTBO BEIIECTBa ra3a U €ro
Maccy.

Bapuanm 9.

3agaya. ABTOMOOMIIb €IET IO IIOCCE CO CKOPOCThIO L = 52 KM/4.
KoadduuneHT TpeHus Mexay KoiecaMy aBTOMOOWIIS M JIOPOTOH | =
0,30. 3a kakoe MHHUMAJIbHOE BpeMs aBTOMOOWIb CMOJXKET
pa3BepHYThCS, HE CHIKask CKOPOCTH?

Bapuanm 10.

3agava. ['a3 npu temneparype T = 319 K u ngaBnenun p = 0.7 Mna
uMeeT MIOTHOCTH p = 16 kr/m3. OnpeneiuTh OTHOCHTENBHYIO

MOJIEKYJISIpHYIO Maccy Mr rasa.




Bapuanm 11.

3agaya. /[Ba Opycka maccamu mi=1,8 kKr m mpy=6 Kr, COCTUHCHHBIC
ITHYpOM, JiexkaT Ha croye. C KakuM YCKOpeHHeM a OyIyT ABUTAThCS
Opyckd, ecid K OIHOMY W3 HHX MpWiIoXuTh cuiay F=12 H,
HarpaBJieHHYI0 ropu3oHTanbHO? KakoBa Oynmer cuna HarsokeHus T
LIHYpa, COEAMHSIIOMIEr0 OpycKH, eciu cuily F mpuiaoxuTh K mepBomMy
opycky? TpenueM npeHeOpeyb.

Bapuanm 12.

3agaya. Halitu cpeqHioo KBaJpaTUUHYIO, CPEIHIOI apu(METHUYECKYIO
u HauboJiee BEPOATHYIO CKOPOCTH MOJIEKYN BojAopoja. Beruncienus
BBINIOJIHUTH JJ1s1 TpeX 3HaueHuil temnepatypsl: 1) T =40 K; 2) T =310
K; 3) T =5000 K.

Bapuanm 13.

3agaua. B monke maccoit M = 260 Kr cTouT 4ejioBek Maccod m = 70 KT.
Jlosika MIBIBET CO CKOPOCTHIO V = 4 m/c. YenoBek NpbIraer ¢ JIOJAKH B
TOPU30HTAILHOM HAMpaBJIEHUH CO CKOPOCThI0O u = 2 M/c. Haiitu
CKOPOCTh JIOJKH TOCJIE MpbDKKa YeJoBeKa: 1) BHepes Mo ABMKEHHUIO
JIOJIKH; 2) B CTOPOHY, IPOTHUBOTMOJIOKHYIO JBHKEHHIO JIOIKH.
Bapuanm 14.

3anaua. Kon6a BMmectumocThio V = 12 11 comepkut ra3 macco m = 1,2
r noxa gasiaenuem p = 400 klla. OnpenenuTs CpeaHIO KBAIPATUUHYIO
CKOPOCTh MOJIEKYJI rasa.

Bapuanm 15.

3agaya. Ha BepxHeM Kparo HaKJIIOHHOW IIOCKOCTH YKpEIUIeH OIIOK,
yepe3 KOTOpbI mepeknHyTa HUuTh. K OIHOMY KOHIly HUTH HpUBSI3aH
rpy3 Macco mi=3 Kr, Jie)Kal[uid Ha HAKJIOHHOM tockocT. Ha npyrom
KOHIIE BUCUT I'py3 Maccoit mp=1 kr. HakioHHas m10ckocTh 006pa3yer ¢
TOPU30HTOM yrou o = 45° ko3hGUIUEHT TPEeHUus MexAy I'py3oM U
HaKJIOHHOM MiockocThio W = 0,1. Cuynutast HUTH ¥ OJOK HEBECOMBIMHU,
HaWTH YCKOPEHHE a, C KOTOPBIM JIBUXKYTCS TPY3bl, U CHIIy HaTSKEHUS
Hutu T.

Bapuanm 16.

3anpaua. B cocyne BMmectumoctrro V = 0,01 M3 conepxutcst cMech ra3oB
- a3ota Maccoid ml = 14 r u Bogopoaa maccoit m2 =2 r npu TemIeparype
T =320 K. Onpenennuts naBieHUe CMECH ra3oB.

Bapuanm 17.

3apauya. Ha skBarope HEKOTOpOW IUIaHETHI TEJIO BECUT B JBa pasza
MeHbIIIe, YeM Ha moitoce. Halitu nmepuos oOparieHus miaHeTbl BOKPYT
cobcTBeHHOM ocu. [InoTHOCTE BemiecTBa miaaneTs! p = 3,0%103 kr/m3.
Bapuanm 18.

3agayva. 3a 0JTHO U TO K€ BpeMs OJIMH NPYKMHHBIN MasTHUK AenaeT 10

Kosie0aHUi, a BTOPO Ha MPYKUHE € TOH ke )KeCTKOCThI0 20 KoneOaHUH.
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Omnpenennure Maccel rpy30B MasiTHUKOB, €CJIM CyMMa MX Macc paBHa 3
KT.

Bapuanm 19.

3agaya. Touka coBepmiaer koneGaHus MO 3akOHY X=A-sino-t. B
HEKOTOPBIA MOMEHT BPEMEHU CMELIEHNE TOYKM OKa3ayock 5 cM. Korna
¢daza xonebaHUil yBEIUYMIIOCh BABOEC, CMEIIeHHE cTaysio 8 cM. Haiitn
aMILTUTY1y KOJICOaHUMN.

Bapuanm 20.

3agaya. OXOTHHUK BBICTPEIHJ, HaxoIsch Ha paccrossHud 170 M ot
JecHoro maccupa. Uepe3 CKOJIbBKO BpEMEHH IOCJE€ BBICTpPEIa OXOTHUK
YCIIBIIIUT 3X0?

Bapuanm 21.

3agaya. Matematuueckuil MasiTHUK JJIMHON 99,5 cM 3a 0lHY MUHYTY
coepmiasi 30 mosHbIX KojeOaHuil. OnpenenuTs Nepuoja KojieOaHus
MasiTHUKa ¥ YCKOPEHHE CBOOOJHOTO TaJeHHsi B TOM MeCTe, IJie OH
HaXOJIUTCS.

Bapuanm 22.

3anaua. ['py3 B Mope kosiebaeTcst Ha BoJHaX ¢ iepuoiom 2 ¢. CKopocTh
MOpCKUX BOJH 1 mM/c. UeMy paBHa JjiMHa BOJTHBI?

Bapuanm 23.

3apava. AmrummTyna kosjebanuwii rpyza maccoi 0,5 Kr Ha MpyKUHE
xectkocThio 50 H/cm paBra 6 cM. Halimute HanOoJbIIyI0 CKOPOCTh
JBUKEHUS U SHEPTHIO MasTHUKA.

Bapuanm 24,

3apaua. Macca masiTHHKA 4 KT, )KecTKOCTh pyxkuHbl 100 H/M. 3a kakoe
BpeMsi MasiTHUK coBepuT 20 xosebanuii?

Bapuanm 25.

3agaya. UYemy paBHa JiMHA BOJHBI Ha BOJE, €CJIU CKOPOCTb
pacmpocTpaHeHus: BOJH paBHa 2,4 M/c, a Teno, IJIaBaloliee Ha BOJIE,
cosepiaet 30 kosiebanuii 3a 25 ¢?

Bapuanm 26.

3agaya. /[nuHy HUTH MasTHHKA yBENUYWIM B 4 pas3a, a aMIUIUTYIy
KojebaHuit ymMeHblIWM B 2 pa3a. Kak u3MeHuTcs mepuo] KoJiebaHuit
MasiTHUKa?

Bapuanm 27.

3agauya. Ckopocth 3Byka B Boje 1450 m/c. Ha kakom paccrossHuM
HaxonaATcsl  Omwkaillie TOYKM, COBEpIIAIoIIMe KoyiedaHus B
IIPOTHBOIIOJIOKHBIX (pazax, eciu yactora Kojebanuit paBHa 725 ['u?
Bapuanm 28.

3agaya. Maremartndeckuii MasTHuk coepirun 100 konebanuii 3a 314
c. Uemy paBHa AJIMHa MasiTHUKA?

Bapuanm 29.
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3agaua. J/[nmuHa BotHEI B Bo3ayxe 17 cM (mpu ckopoctu 340 m/c). Haiitu
CKOPOCTh PAacCIpOCTPAHEHUsI 3ByKa B Tejle, B KOTOPOM IpU TOM K€
9yacToTe KoJIeOaHui ArHa BOJIHBI paBHa 1,02 M.

Bapuanm 30.

3agaya. MaremMaTH4eCKUil MasgTHUK JIMHON 1M ycTraHOBIeH B JHTe,
KOTODBIH JIBUKETCS BHHU3, PA3TOHSACK ¢ yckopeHneM 3 M/c?. UeMy paBeH
nepuoJ Kojaebanuil aToro mastTHuka? MastHuk coepriui 3a 40 ¢ 240
Kosiebannid. HaliTi meproa v 9acToTy KoJIeOaHui.

Bapuanm 31.

3apaua. Kakyro paboTy Ham0 COBEPIINTh, YTOOKI TEIO Maccoit m = 20
KT BTAI[ATh IO HAKJIOHHOMH IIJIOCKOCTH BBICOTOM h = 1,5 M 1 ocHOBaHneM
a = 4,5 m. Koadppunment tpennst p = 0,2.

Bapuanm 32.

3anaua. B a30Te B3BelICHBI TBUTMHKH, KOTOPBIE IBUKYTCS TaK, KaK €CIIH
Obl OHM OBLIM OYEHb KPYMHBIMH MoOJIEKylIaMH. Macca m Kaxaou
neLTHHKE paBHa 6-107° 1. a3 maxoamres mpn Temmeparype T = 600 K.
OnpenenuTh CpeHrue KBaJIPaTHIHBIE CKOPOCTH Uxs, & TAKXKE CPEIHHUE
KHHETHYECKUE IHEPTUU Wioer TIOCTYMATEIIBHOTO JIBMKCHHS TTBUTHHKA U
MOJIEKYJIBI a30Ta.

Bapuanm 33.

3anaya. HackonbKo mepeMecTUTCs OTHOCUTEIBLHO BOJIBI JIOJIKA JITMHON
| = 5,5 M 1 maccoit my = 250 Kr, ecau 4eaoBeK Maccoil My = 85 Kr
neperen ¢ KOpMbl Ha HOC JIOAKH?

Bapuanm 34.

3apaya. Cmech renus v aprona Haxoaurtes npu temmneparype T = 1600
K. Omnpenenuts cpeaHiold KBaJApaTUUYHYIO CKOPOCTb U CPEAHIOI0
KMHETUYECKYIO SHEPTUI0 aTOMOB I'eJIUS U aproHa.

Bapuanm 35.

3apaua. Konba BMmectumocThio V = 12 11 comepxkut raz macco m = 1,2
r nox nasieHueM p = 400 kIla. OnpenenuTs CpeHIO KBAaIPATHUYHYIO
CKOPOCTh MOJIEKYJI rasa.

Bapuanm 36.

3amaua. B mogke maccot M = 260 Kr cTOHT 4yesIoBeK Maccoit m = 70 Kr.
Jlosika TIBIBET CO CKOPOCThIO L = 4 M/c. UenoBek MphITaeT ¢ JOAKU B
TOPU30HTAILHOM HAaMpaBlIeHUH CO CKOpPOCThi0o u = 2 M/c. Haiitu
CKOPOCTbH JIOAKM TOCIIE€ TMpbDKKA 4YeloBeKa: 1) BOepen Mo ABMKEHUIO
JIOJIKH; 2) B CTOPOHY, IPOTHUBOTIONOKHYIO JBUKCHHIO JIOIKH.
Bapuanm 37.

3agaya. HaiiTu cpeHIo0 KBaIpaTUYHYIO, CPEIHIOI apu(METHIECKYIO

u Hanbojee BCPOATHYIO CKOPOCTH MOJICKYJ BOAOpPOJA. Brrunciaenus
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BBIIIOJIHUTH JJ1s1 TpeX 3HaueHuil temnepatypsl: 1) T =40 K; 2) T =310
K; 3) T =5000 K.

Bapuanm 38.

3agavya. PaccrosHue Mexay rpeOHsAMH BoidH B Mope A=5 wm. Ilpum
BCTPEUYHOM [BM)KEHMM KaTepa BojHa 3at=1 ¢ yzmapser o Kopmyc
karepa N1=4 pa3a, a npu nonyrHoMm N2=2 pa3a. Haiitu ckopocTh KaTtepa
Y BOJIHBI.

Bapuanm 39.

3agava. Kax u3meHurcs nepuoj; KojieOaHUM NMPYKUHHOTO MasTHHUKA
MIPU YMEHBIIIEHUH MacChl Ipy3a B 2,25 paz?

Bapuanm 40.

3agaya. CkoJIbKO BpeMeHH OyJIeT CKaThIBaThCs 0€3 CKOJIbKEHUs 00pyd
C HAKJIOHHOM 1u1tockocTr mmnHoM | =4 m u BeicoToit h = 10 cm?
Bapuanm 41.

3anaua. B cocyne BMectumocthio V = 0,01 M COJECPIKUTCSI CMECH T'a30B
- a30Ta Maccoi my = 14 r 1 BoAOpOa Maccoi my = 2 T pU TEMIIEPATYPE
T =320 K. Onpenenuth 1aBieHUE CMECH T'a30B.

Bapuanm 42.

3agauya. TOHKHUI OTHOPOIHBIN CTEp)KEHb JIHHOHN | M3 BEepTHKAIBLHOTO
MOJIO)KEHUS TMaJaeT Ha TOPHU30HTAJIbHYIO IOBEPXHOCTh. HaiiTu
JINHEMHBIE CKOPOCTH KpallHEH W CpeHed TOYEK CTEPKHS B MOMEHT
BpEMEHH, KOT/Ia CTEP’KEeHb 3aiiMeT TOPU30HTAIBHOE TOJIOKEHHUE.
Bapuanm 43.

3anava. B 6amtone BMectTuMOCThI0 V = 50 J1 HAXOUTCS BOJOPO MPH
temnepatype T = 295 K. Ilocne Toro kak 4actb BOJOpPOJA
M3pacxoI0BalId, JaBjeHuEe B Oamutone nmoHusminock Ha AP = 0,4 Mlla.
Omnpenenuts Maccy m U3pacxoI0BaHHOTO BOJOPO/IA.

Bapuanm 44.

3agaya. Ha skBaTOope HEKOTOpOW IUIaHETHI TEJIO BECUT B JIBa pasa
MeHbIIIe, 4YeM Ha mnoJtoce. Halitu nepuosi oOparieHus miaHeTbl BOKPYT
cobctBeHHOM ocu. [TnoTHOCTE BemecTBa miaHeTsl p = 3,0% 102 kr/m°.
Bapuanm 45.

3agauya. /[Ba TErUIOM30JIMPOBAHHBIX OAlJIOHA HAIMOJHEHBI BO3IYXOM U
COEIMHEHBI KOPOTKOU TPyOKOil ¢ kpaHOM. OOBEeMBbI OAIOHOB, a TaKXKe
JlaBJICHUE U TeMIlepaTypa BO3Ayxa B HUX paBHbI V1, P1, T1 u Va, P2, To.
Haiitu naBneHue BO31yxa, KOTOPOE YCTAaHOBUTCS IMOCJE OTKPBITHS
KpaHa.

Bapuanm 46.

3agaua. a30Te B3BELIEHBI NMBUIMHKU, KOTOPBIE ABMXKYTCS TaK, KaK €CIu
Obl OHM OBLTM OYEHb KPYMHBIMH MOJIEKylIamMHu. Macca m Kaxaou
neuuEKK paBHa 6*107° r. a3 naxoaurces npu Temneparype T = 600 K.

OHpe,Z[eJ'II/ITB CpCAHNC KBAAPAaTUIHBIC CKOPOCTU ng, a TaKXKC CpCIHUC
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KkuHeTHueckue 3Heprud Wioem TOCTYNATENEHOTO IBUKECHUS MIBUTHHKH U
MOJIEKYJIBI a30Ta.

Bapuanm 47.

3agaya. OIHOPOAHBIN CIUIOIIHON IMUIMHAP Maccoil m = 4,0 xr u
paauycom R = 1,6 cM B MOMEHT BpeMeHH t = | ¢ HAUMHAET OIMyCKATHCS
MOJT JIEMCTBUEM CHIIBI TsDKECTH. HaliTu yrinoBoe yckopeHue UUInHIpa.
Bapuanm 48.

3agaya. 1.  Iloe3n maccoit m = 550 T, ABUrasich paBHO 3aMEJUIEHHO,
B TEUEHHE BPEMEHHU t = | MHH YMEHBIIAET CBOIO CKOPOCTH OT Vi = 36
KM/4ac 10 V2 = 24 kM/yac. Haiitu cuity Topmoxenust F.

Bapuanm 49.

3apaua. B Gamione o6vemMom V = 0,20 M® Haxomurcs ras mon
naBnenueM Pi1 = 200 xIla u mpu Temmneparype Ti1 = 295 K. Tlocne
HakauuBaHus raza aasienue P> = 600 kIla u remnepatypa T2 = 325 K.
Ha ckonbko yBeNTUYHIIOCH YUCIIO MOJIEKYJ ra3a?

Bapuanm 50.

3apaya. OIHOPOAHBIN CIUIOMIHOM HMJIMHAP Maccod m = 4,0 Kr u

paguycoMm R = 1,6 cM B MOMEHT BpeMeHH t = | ¢ HAUMHAET OITyCKaThCs

MOJT IEMCTBUEM CHIIBI TshKecTH. HaillTh yrioBoe yCKOpeHHe [UINHIpA.

Tunoevie eéonpocwt k 3auémy (4 CEMECTP):

**

3adanue 015 nokazamensn OYEHUBAHUA OCCKPURMODPOB:
«3naemy

Buo 3zaoanua

1. Onexrpoctaruka. CBOHCTBAa 3JIEKTPUYECKOTO 3apsiia, 3aKOH
coxpanenus. 3akoH Kynona (ckansipHas, BEKTOpHas 3alUCh). 3aKOH
Kynona B cpene.

2. DIEKTpOCTaTUYECKOe TMOJe€ W €ero HampsbkeHHOCTh. [lpuHuumn
cyneprno3uuu. JINHUM HaNpsHKEHHOCTU 3JIEKTPOCTaTUYECKOTO MOJIS.
OnHOpOAHOE U HEOAHOPOAHOE AIIEKTPOCTATUYECKOE TIOJIE.

3. IloTok BekTopa HampspkeHHOcTU. Teopema [aycca. [Ipumenenue
TeopeMbl  ['aycca:  anekTpocTaTHueckoe ~ moje  OeCKOHEYHOM
paBHOMEpPHO 3apsikeHHOM miockoctu. Ilome nByX OeCKOHEYHBIX
MapaJUIENbHBIX C OJMHAKOBBIMH I10 MOJYJIIO, HO IIPOTHUBOIIOJIOKHBIX
10 3HaKy PaBHOMEPHO 3aPsKEHHBIX IIJIOCKOCTEM.

4. Pabota oanektpoctatudyeckoro monsa. Llupkynsuust  BekTopa
HANPSHKEHHOCTH AJIEKTPOCTATUUECKOTO NOJIs. Teopema 0 HUPKYISIUH.
5. [lotenmmansHas 2Heprus 3apsaoB. lloTeHiman, pasHOCTb
MOTEHIMAJIOB JIEKTPOCTATUUECKOTO TOJIS 3aps/ia U CUCTEMBI 3apsJI0B.
DKBUIMOTEHUIUAIIbHBIE TOBEPXHOCTH HMX B3aUMOCBA3b C JIMHUSIMHU

HaIps’KCHHOCTH.

TEOPETUYECKUI
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6. Dnexkrpuueckuit JUIIOJIb. HanpspkenHocts JUIIOIIS
MEPIEHIUKYIISPHO U NapaJlIeNIbHO €ro ocu. J{uIoiib B HEOJHOPOJHOM
1 HEOJTHOPOJIHOM I10JIE.

7. DnexTpocTaTU4ecKkoe Iojie B BellecTBe. JIMAIEKTpUKU B
AIEKTPOCTATUUECKOM II0JI€, THIBI AUDJIEKTPUKOB, HUX TOJISPU3ALIUSL
CymmapHbIil 1unosbHbIA MOMEHT. [10aspHU30BaHHOCTD UAIEKTPHUKA.
JusnexTpuueckasi BOCIPUUMYHBOCTH BEIIECTBA.

8. Bekrop AJIEKTPUYECKOTO CMEILEHHUS. Jusnextpuueckas
MpOHUILIAEMOCTh  cpeapl.  Teopema  laycca  mima Bekropa
ANIEKTPUYECKOTO CMEIEHUSI.

9. IlpoBOTHUKH B 3JIEKTpOCTaTHYECKOM rosie. CBONCTBA 3aMKHYTOM
MIPOBOIAIIEH 00OTOUKH.

10. DnekTpo&MKOCTE. Konpnencaropsl. EmkocTsb IJIOCKOTO
KoHJeHcaTtopa. CoeMHEeHrEe KOHIEHCATOPOB.

11. DHeprusi >MEKTPUUECKOTO TOJISI: CHCTEMBI 3apsI0OB YeIMHEHHOTO
MIPOBO/THHKA, 3apsSKEHHOTO KOHJIeHCaTopa. OHeprus
ANIEKTPOCTATUYECKOTO MOJISI.

12. Dnekrpuuecknii  TOK. [IIOTHOCTH  DIIEKTPHYECKOTO  TOKA.
VYpaBHEHHE HENPEPHIBHOCTH (HEpPa3pbIBHOCTH). 3akoH Owma mis
y4acTka W TOoJHOM uend. 3akoH Oma B HMHTErpaibHON U
muddepennnansaoi popme. CoeTMHEHNE COTTPOTUBIICHHM.

13. Paborta 1 MOIITHOCTH ANEKTPUIECKOTO ToKa. 3akoH [[xoyns Jlenma
B HHTETpabHOU 1 quddepennnansuoit popme. KITJI.

14. Croponnue cuibl. O0001meHHbIi 3ak0H OMa 111 HeOJHOPOTHOTO
ydacTKa Ienu U ero yactHele ciydau. [IpaBuna Kupxroda (nepsoe u
BTOpOe). [IpaBuia coctaBiieHus: CUCTEMBI YPaBHEHHIA.

15. Teopust anmekTpuueckoro Toka B Merauiax (teopus pyze),
BBIBOJIbI 3aKOHOB OMa u J[xoyns-JIeHa corinacHoO JaHHOM TEOpHH.
SIBieHue cBEpXIPOBOIUMOCTH.

16. DnexTpuueckuid TOK B mouynpoBoaHUKax. (CoOcTBeHHAs
MIPOBOJMMOCTH TOJIYITPOBOIHUKOB. [IpuMecHbIe OTYITPOBOTHUKH.
17. DnexTpoHHO-IBIPOUHBIH nepexoa. [lomynmpoBOHUKOBBINA JHO U
TPaH3UCTOP. WuTerpanbhbie MUKPOCXEMBI. [Ipumenenue
MOJIYIPOBOIHUKOBBIX TPUOOPOB.

18. DnexTpuueckuit TOK B KHUJKOCTSX. DIIEKTPOIH3.
DNEKTPOTUTHYECKAS JIICCOITHAITHS. DNEeKTPOXUMUYECKUT
SKBHUBAJIEHT. 3akoHbI Dapases.

19. DnexTpuueckuid TOK B razax M BakKyyMme. TepMOAJIEKTPOHHAS
amuccus. CaMOCTOATENbHBIE U HECAMOCTOSATEIbHBIE pa3psabl. Bumbl
paspsaoB. Monusarus u pekombunanus. [lnazma.

20. MarauTHOe moOJe B Bakyyme, ero cBoiictBa. OmbIThl DpcTena.

3akoH Amnepa W MarHuTHas MHAyKius. IlpaBuno neBoil pykw,
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MpaBWJIO TpaBoro BHWHTA (mpaBoro OypaBumka). CHIIOBBIE JTMHUU
WHJIYKIIUA MarHATHOTO TOJISL.

21. 3axon buo-Casapa-Jlanmaca. MarHuTHOTO TOJI€ IPSIMOTO TOKA, B
LIEHTPE KPyroBOro TOKa, paMKa ¢ TOKOM. MarHMUTHOE MOJI€ COJIEHOU/1a
U TOPOUJIA.

22. BekTop MarHUTHOW WHIYKIUHU. B3aumMoaelicTBHE MapauIeIbHbIX
MIPOBOJIHUKOB C TOKaMH. MarHuTHOTO MOJie JBUXKYIIETOCS TOYEUHOTO
3apsga. CBsi3b MarHUTHOTO U 3JIEKTPUYECKOTO IMOJIEH JABIKYILIErocs
3apsna. Cuita Jlopenna.

23. JIBmwxeHue 3apsHKEHHBIX YACTHI] B OJJHOPOJHOM MarHUTHOM ITOJIC.
Ddodext Xomna.

24. Tlotox BeKTOpa MarHMTHOM WHAYKIIMH H Teopema [aycca.
[upkynsnus BEKTOpa MArHUTHOM MHAYKIMH. Teopema 0 HUPKYISIUN
BEKTOpPAa MarHUTHOM MHAYKIMUA. CpaBHEHHUE MOTOKOB U ITUPKYJIsnid E
u B.

25. MexaHW3M HaMarHUYMBAaHHUS MarHETUKOB. MarHUTHBIE CBOMCTBA
BEILIECTBA. [TapamarHuTHBIN 3P dexT. [TapamarneTuku,
(heppoMarHeTUK M TMaMarHeTUKH.

26. DnextpomarautHas wuwHAyKOuMs. Omnbitel  @Dapanes.  3akoH
JJEKTPOMArHUTHOM  WHAyKuuMH. [Ipupoma  37eKTpOMarHUTHOM
WHIYKIUU.

27. BuxpeBoe »siekTpudeckoe rmoje. VHIYKTUBHOCTH COJICHOUIA
(xarymkn). SBnenne camonHaykiuu. J/1C caMOUHIyKITHH.

28. Bzaumuas unaykuus. B3anMmHas HHIYKTUBHOCTB JIBYX KaTyILIEK.
Tpanchopmarop.  Koaddumment  tpanchopmamuu.  DHeprus
MarHUTHOTO MOJisi. MarHuTHoe I1ojie B BaKyyMe€ M €ro CBOMCTBA.
OnbiTel Opcrena. Pamka ¢ TokoM. MarHuTHbIH MOMEHT pPaMKH C
TOKOM.

29. HampaBieHre MarHUTHOTO MOJsl. BeKTOp MarHUTHOW MHAYKIUH.
JIMHUY MHIYKIIMY MarHUTHOTO TIOJIAL.

30. 3akon buo-Casapa-Jlannaca u ero npuMeHeHue: MarHuTHOE T10JIe
MpsAMOTO TOKa. MarHUTHOE 10Jie KpYyTOBOTO TOKA.

31. 3akon Ammnepa. BzaumoeiicTBue napauienbHbix TOKoB. [lonstue
€AVHUIBI CUJIBI TOKA — «aMIIep» U MarHUTHAas MOCTOSIHHAsA, €AMHUIA
MAarHUTHOM UHAYKIIMH.

32. MarHuTHoe TMOJIe€ JABIIKYIIErocs To4yeuHoro 3apsiga. CBs3b
MarHUTHOTO U 3JEKTPOCTATUYECKOTrO  MOJIEW,  JIBHKYILETOCs
ANEKTPUUECKOTO 3aps/a.

33. Cuna Jlopenna. [IBmkeHHe 3apssKEHHBIX YacTUIl B MAarHUTHOM
noste (3- ciyuast). Dddexr Xomna.

34. Tlotox BekTOpa MarHUTHOM MHAYKIMU B U Teopema [aycca s

MAar"avTHOTIO II0JIsI B BAKyyMeE.
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35. Hupkynauusi BEeKTOpa MarHMTHOM HHAYKIMH B U TeopeMa o
LUPKYJSILUU BEKTOpa B.

36. [IpumeneHnne TeopeMbl O IMPKYISIUH Bekropa B amis
omnpeneneHus: 1) MarHUTHOTO MOJi€ MPSAMOTO TOKA; 2) MarHUTHOTO
I10JISI COJIEHOM/1a; MAarHUTHOTO T10JIsI TOPOUAA.

37. KoHTyp ¢ TOKOM B TIOCTOSSHHOM MAarHWUTHOM Tiojie: 1) cuibl,
JNEHCTBYIOIIUE HA 3aMKHYTBIM KOHTYp; 2) MOMEHT CHJI, ICHCTBYIOIINI
Ha KOHTYP, OPHEHTHPOBAHHBIN NEPICHIUKYISIPHO MarHUTHOMY TI0JTIO;
3) MOMEHT cuJj, OEHCTBYIOUIMII Ha KOHTYp, MPU €ro MpPOU3BOJIBHON
OpHUEHTAINH;

38. Pabota npu mepemMenieHnu KoHTypa ¢ Tokom: 1) Hampasrienue
IOJISI TIEPICHTUKYIISIPHO TBMYKEHHUIO TNIOCKOTO KOHTYpA.

39. Pabora mpu mepeMerieHnu KOHTypa ¢ Tokom: 2) Hampasnenue
noJist B mpou3BoJIbHO OTHOCUTENBHO TIOCKOTO KOHTYpA.

40. MarHuTHOe TOJie B BemiecTBe (MEXaHW3M HaMarHWYHBaHUS,
Hanps>KEHHOCTh MAarHUTHOTO T0JISL, YCJIOBHE HA TPaHUIIe pa3zena IByX
MarHeTHUKOB, TMAMarHeTHK, MapaMarHeTHKH, peppoMarHeTHKH).

41. Onpitet  ®Dapanes. 3axkon  Dapanes, mnpasmwio JleHma.
DJIEKTpOMArHuTHas MHIAYKIUS. 3aKOH JIEKTPOMArHUTHOW UHIYKIUH.
42. Tlpupona SIEKTPOMArHUTHON WHAYKIMH: 1) TP W3MEHEHHH
IIoOaAu KOHTYpa; 2) B MEPEMEHHOM MarHUTHOM IIoJie (BHUXPEBOE
ANEKTPUIECKOE TOJIE).

43. Tlpupona H3MEKTPOMAarHUTHOM WHAYKIMU: 3) OOmMUNA ciydai
(M3MeHseTcs MIoIa b KOHTYpa B IEPEMEHHOM MarHUTHOM II0JIE).

44. VIHnyKTUBHOCTb, ABJICHUE CAMOMHIYKIIUY, B3aUMHAsl HHIYKIIHSL.
45. DHeprus dneKTpoMarHuTHoro mojs. IloHsaTusi, BBeICHHBIE
MakcBesuioM: BUXpEBOE AIEKTPUUECKOE MOJI€ U TOK CMEIIEHUSI.

46. YpaBHenus MakcBema: WHTerpajibHas W JauddepeHIraIbHas
(dhopMbI, MaTepUaIbHBIE YpaBHEHHsI, CBOMCTBA ypaBHEHHI MakcBeia.
47. Konebanus: cBOOOJHBIC, 3aTyXaIOI1E, BBIHYXICHHbBIE KOJICOaHUs
B JIEKTPUYECKOM KOJIeOaTeIbHOM KOHTYpE.

48. TloHsTHe BOJH X OCHOBHBIE XapaKTepucTHKU. PactipocTpanenue
BO3MYILIEHUN. YpaBHEHHE TapMOHUYECKON BOJHBI (OJHOMEPHBIN
ciryyaif)

49. BonHoBoe ypaBHeHue. ['pynnoBas u (azoBasi CKOPOCTH

50. VpaBuenuss MakcBeuia ©  Kak  CIEICTBME U3 HHUX -
3JIEKTPOMArHUTHBIE BOJIHBI. DHEPrUsl AJIEKTPOMArHUTHBIX BOJH U €€
notok. Bekrop IloitHTHHTa.
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Tunoevte 3a0auu k 3auémy (4 CEMECTP):

3adanue 014 nokazamensn OUWeHUBAHUA 0eCKPUNMOPOB:

«Ymeemy, «Bnaoeem»

Buo 3aoanusn

Bapuanm 1.

3anaua. /[Ba 3apsan q1=30 uKi u 0.=—20 uKn nHaxonsrcs Ha paccTossHUN
36 cM gpyr ot gapyra. HailTu mnonokeHue TOYKM Ha TPSIMOM,
npoxojsuiel yepe3 3Tu 3apanpl. HanpsyKeHHOCTb 3JIEKTPUYECKOTO
0JIs1, B KOTOPOW paBHA HYJIO.

Bapuanm 2.

3apava. DnekTpuueckoe Tmojie o0pa30BaHO OECKOHEYHO JUIMHHOU
3apsDKEHHOW HUTHIO, JIMHEHHAs TUIOTHOCTH 3apsja kKoTopodd T = 40
HKn/M. Omnpenenuts paboTy, coBepUIaeMyl0 3STHM IOJIEM @pu
MEPEMENIEHNH AJIEKTPOHA U3 TOYKH, OTCTOAIIEH HA pacCTOSIHUU 12 cMm,
B TOYKY Ha pacctosiHuu 10 cM OT HUTH.

Bapuanm 3.

3apaya. Ilpu osnekTponusze pacTBopa CEpPHOM  KHCIOTBI €
conpotuBiienremM 0,6 Om 3a 60 MuH BbIAETWIOCH 3,3 J1 BOAOPOJA TIPH
HOPMaJbHBIX YCIOBUAX. OIpeaenuTh MOUIHOCTh, PAacXOJyeMylo Ha
HarpeBaHue AIIEKTPOJIUTA.

Bapuanm 4.

3apaua. batapes ¢ 9/IC 240 B u BHyTpeHHUM conpoTuBieHueM 4 Om
3aMKHyTa Ha BHemHee conpotuBieHue 46 Om. Hailtu nosnyro
MOIITHOCTb, MoJIe3HY 0 MomtHOCTh 1 KIIJI Gatapewn.

Bapuanm 5.

3agaya. DJEKTpOH BIJIETa€T B OJHOPOJHOE MArHUTHOE IIOJIE CO
CKOPOCTBIO M/C, HAIIPABJIEHHOW MEPHEHIUKYISAPHO JIMHUAM UHIYKIHUU
MarHutHoro mnojs. Muaykums marnutHoro mnons 4 mTn. Haittu
TaHTeHIIMAILHOE U HOPMaJIbHOE YCKOPEHHSI SJIEKTPOHA.

Bapuanm 6.

3agaua. PaccrosiHme MeXJy TIUIaCTUHAMHU IUIOCKOTO BaKyyMHOTO
kouaencaropa d = 24 mm, mmna wiactue | = 3,0 cm. B konzgeHcarop
napalebHO €ro IIacTUHaM BieTaeT snektpoH L=4,0-10° m/c. Ha
KaKO€  pacCTOSIHUE  CMECTUTCA  JJIEKTPOH B HaIpaBJIEHUH,
NEePHNEHAUKYISIPHOM IUIACTUHAM, K MOMEHTY BbUIETa €ro Hu3
KOHJIEHCATOPa, €Cclii HanpshkeHue Mexay rnactuiamu U = 3,6 B.
Bapuanm 7.

3agaya. [Ipu snexrposnnse pacTBopa cepHOM KHCIOTHI 3a 2 4 30 MuH
BBIJICIMIIOCH 6 JI BOAOPOJa MPHU HOPMAJIbHBIX yclIOBUsSX. OnpenenuThb

COIIPOTUBJICHUEC PACTBOPA, €CJIN MOIITHOCTH TOKa 42,5 Br.

TEOPETUICCKHI /

MPAKTUYECKHI
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Bapuanm 8.

3apaua. Bo ckonpko pa3 KIIJ[ munum snexrponepenaun ¢ 400 kB
6onpme KII/| nuanm snextponepenaun ¢ HampspkeaueM 160 kB, ecnu
conpotusiieHue tuHuu 400 OM, a nepenaBaemas MOIIHOCTb 12 MBT?
Bapuanum 9.

3agaya. HaliTu KMHETHYECKYIO PHEPIUI0 MPOTOHA, ABUXKYILETOCS IO
Iyre OKpy>KHOCTH paanycoM 80 cM B MarHUTHOM noJe 2 Ti.

Bapuanm 10.

3apaua. OmnpenenuTs CuUily, ACUCTBYIONIYIO CO CTOPOHBI IOJS
HanpsbkeHHocThi0 E=3600 H/Kun, Ha Toueunsrtit 3apsia 6 uKi.

Bapuanm 11.

3apaua. Onpenenuts TOJIMHY h c10s1 Meu, BBIICIUBIICICS 32 BpeMst
t =4,5 9 pu 3MeKTPOIN3e MEAHOTO KYIOpOca, €CIH IJIOTHOCTh TOKA | =
60 A/m2.

Bapuanm 12.

3apaya. Tpu konaeHcaropa eMkoctbio C1 = 10 MkD, Co = 25 Mk®D, Cs
= 45 mx® mnocneAoBaTENBHO COEIWHEHBI B Oarapero. Hampspkenume
Mexay Toukamu A u B paBHo U = 35 B. Haiitu 3apsia Ha Kaxaom
KOHJICHCATOPE.

Bapuanm 13.

3apaya. [IpoTOH W 3JIEKTPOH, YCKOPEHHBIE OJAMHAKOBON PAa3HOCTHIO
MOTEHIIMAJIOB, BJIIETAIOT B OJTHOPOIHOE MarHUTHOE 1oJje. Bo ckoibpko pa3
paanyc KpUBU3HBI TPACKTOPHH MPOTOHA OOJIbIIE pajuyca KPUBU3HBI
TPaeKTOPHUH dIEKTpOHA?

Bapuanm 14.

3anauva. [TonoxurenpHsbii 3apsa 12 MxKi ynepkuBaer Bozie ce0s Ha
paccrostnuu 0,5 M 3apsin B 2 mkKn. Halitu maccy oTpuiiaTeiabHOro
3apsja.

Bapuanm 15.

3agaya. Tok B mpoBoAHHKE comnpoTuBieHHEM 12 OM paBHOMEpPHO
yObIBaeT ot 2 A 10 Hyns B Tedenue 18 c. Onpenenuts TemioTy, B 3TOM
MIPOBOJIHUKE 32 YKa3aHHBINA TPOMEKYTOK BPEMEHHU.

Bapuanm 16.

3anaua. JBe ANEKTPOJIUTUYECKUE BAHHBI COEIMHEHBI
nocjenoBaresbHo. B mepBoil BaHHE BBIAEIUIIOCH 3,9 T IIMHKA, BO BTOPOM
3a To *e Bpems 3,6 r xene3a. Llunk nByxBaneHTeH. Omnpenenutb
BAJICHTHOCTb KeJie3a.

Bapuanm 17.

3apaua. 3apspkeHHas 4YacTIlla JABWXKETCST B MAarHUTHOM TIOJie IO
OKPYKHOCTH o ckopocThio 108 m/c. Mnaykuus marautHOTrO mojs 0,6
Tn. Pannyc okpyxnoctu 6 cM. Haiitu 3aps yacTuibl, €CIM U3BECTHO,

uTO ee sueprus 19,6 - 1071° JIx.

19



Bapuanm 18.

3agaya. IlepneHIuKyIsIpHO  BEKTOpPY  MarHUTHOW  MHAYKLIUU
nepeMeIaeTcst IpoBOJHMK JuInHOH 1,8 MeTpa co ckopocTsio 8 m/c. DJ1C
uHAyKuuu paBHa 1,6 B. Haiftu MarHMTHyI0 MHIYKIUIO MarHUTHOTO
TOJISL.

Bapuanm 19.

3agaya. Bpluuciure NOTEHUMAN — AJNIEKTPOCTATUYECKOTO  MOJIf,
CO3JIAaHHOTO TOYeyHKIM 3apsnoMm =10° Ki ma paccrosamu 20 cM oT
Hero. (1/4I1EE=9*10°®/wm).

Bapuanm 20.

3agaya. Tok B NMpOBOJHUKE PAaBHOMEPHO YBEIMYMBAETCS OT HYJS J0O
HEKOTOPOT0 MaKCUMaJIbHOTO 3HaueHus B TeueHue 15 c¢. 3a 3To Bpems B
NPOBOJHMKE BBUIENMIAch TemaoTa, pasHas 10° Jx. Omnpemenuts
CKOpOCTH TOKAa B TIPOBOJIHHUKE, €CITH CONPOTHUBIICHNE €To paBHO 6 OM.
Bapuanm 21.

3apnauya. B anekTpoHHO-Ty4eBOW TpyOKe YCKOPSIOIIEe aHOJIHOE
HarpsbkeHne paBHO 32 kB, a paccrosiHue oT aHoza 10 3kpaHa — 30 cM.
3a Kakoe BpeMs AJIEKTPOHBI MPOXOIAT 3TO paccrosHue? HaudanbHyro
CKOPOCTb JIEKTPOHOB CUUTATh PABHOMU HYJIIO.

Bapuanm 22.

3apaya. Hailtu oTHOIIEHHE 3apsaa 4YacTHUIBl K €€ Macce, €ClIu OHa,
BJIETasi CO CKOPOCTBHIO 105 m/c B OJHOPOJTHOE MAarHUTHOE TO0JIE
HanpspKeHHOCTHI0 400 KA/M, IBMKETCS TI0 IYT'e OKPY>KHOCTH PAIUYCOM
8,6 cMm. HanpaBieHue cKkopoCTy ABUKEHUS YaCTULbI IEPIICHIUKYIISIPHO
K HAaNpaBJICHUIO UHAYKIIMY MAarHUTHOTO IOJIS.

Bapuanm 23.

3agaya.  MarHuTHbeld  NOTOK  4Ye€pe3  KOHTYp  MPOBOJHHKA
conportuBiienueM 0,06 Om 3a 1 cexynmy m3menuics Ha 0,012 BO.
Haiinure cuny Toka B NPOBOAHUKE €CIM HM3MEHEHHE MOTOKA
MIPOUCXOANIIO PABHOMEPHO.

Bapuanm 24.

3agava. DJIEKTPOH, MPOWJIA B MJIOCKOM KOHJIEHCATOPE IyTh OT OJIHOM
IJIACTUHBI JI0 JPYroi, Iprodpén ckopocts 10° M/c. PaccTosiHue Mexk Iy
mwiactuiamu d = 4 wmM. HaiiTu pasHOCTh TMOTCHIIMATIOB MEXIY
MJJACTUHAMHU U MMOBEPXHOCTHYIO TUIOTHOCTD 3aps/ia Ha MJIaCTUHAX.
Bapuanm 25.

3apava. B cnupanu 31eKTpUYECKOM MIUTKU T€YeT TOK CHilon 6 A npu
HanpsbkeHnu 800 B. Ckosibko sHepruu norpedisier mimTka 3a 15¢?
Bapuanm 26.

3apaya. MakcumanbHas aHOJIHasg cuja Toka B auoje paBHa 150 MA.

CKOJIIBKO OJICKTPOHOB BBUJICTACT U3 KATOJa KAXKIYIO CGKYH,ILY?
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Bapuanm 27.

3agauya. DJEKTpUUECKOE TI0JIE C Pa3HOCThIO MOTeHIuaaoB 2 kB
YCKOPSIET 3JIEKTPOH, KOTOPBIM 3aT€M BIIETAET B OJJHOPOJHOE MarHUTHOE
nosne (B = 1,2 MTn) nepneHaukyaspHO JIUMHUSIM HMHAYKUMH. Haiti
nepuo1 oOpanieHus MEKTPOHA.

Bapuanm 28.

3apaua. Onpenenuts D/{C MHAYKIMM HAa KOHIIAX KPBUJILEB CaMOJIETa,
UMEIOLUX JUIMHY 12 M, €clii CKOpPOCTh caMoJIETa IIPU TOPU30HTAIIBHOM
noniére 150 Km/4, a BepTUKaIbHAS COCTABIISIFOIIAS BEKTOpA MHIYKIIUU
maruautHoro mostst 3emuu 0,5-10% T

Bapuanm 29.

3agaua. Kakas coBepmiaercss paboTa mpu MHEpeMEIIeHUH TOYEHHOTO
sapsga 2 - 10® Kn w3 GeckoHedHOCTM B TOUKY, HAXOAANIyIOCS HA
paccTosHMUM 2 CM OT TMOBEPXHOCTH Iapa paauycom 1 cMm ¢
TIOBEPXHOCTHO#H TIOTHOCTBIO 3apsaa o1 = 10 Kn/cm?.

Bapuanm 30.

3agauya. Tok B mpoBoAHWKE compoTuBiIeHWEM 35 OM paBHOMEpPHO
BO3pacTaeT OT HyJs 0 HEKOTOporo MakcumyMma B Teuenue 10 c. 3a ato
BpeMs B MPOBOJHHMKE BBINEIMNACH TernmoTa, pasHas 10% JIxk.
Onpenenuthb cpeiHee 3HaYCHHE CUJTbI TOKA B TIPOBOIHUKE.

Bapuanm 31.

3agaya. B 1uoze >1eKTpoH MoJUIeTaeT K aHOAY CO CKOPOCThIO, MOYJb
KoTopoii paen 12 - 10® m/c. Onpenennte aHOIHOE HANIPSKEHHE.
Bapuanm 32.

3agauya. I[lmockuif BUTOK MpPOBOJA PACHOJIOKEH MEPHEHAUKYISIPHO
0IHOPOJIHOMY MarHUTHOMY TIoii0. Korjia BuTok nmosepuyu Ha 180°, mmo
Hemy mporen 3apsan 7,8 mxKin. Ha kakoi yron (B rpamycax) Haao
MMOBEPHYTh BUTOK, YTOOBI 110 HEMY Tpoiiel 3apss 3,6 MkKn?

Bapuanm 33.

3agaya. HaliTu KMHETHYECKYIO DHEPrHI0 MPOTOHA, ABMXKYILETOCS IO
Iyre OKpY>KHOCTH pamuycoMm 0,25 M B MarHMUTHOM TOJIE€ C MHAYKIUEH
1,5 To.

Bapuanm 34.

3agavya. UeMy paBHa MHIYKTUBHOCTb ITPOBOJIOYHON PAMKH, €CIU MPHU
cuiie Toka 3A B paMKe BO3HMKAeT MarHUTHBIN MoTok 6 B6?

Bapuanm 35.

3agaya. Ha kxakoMm paccTOSIHUM S OT aHTEHHBl paauosiokaTopa A
HaXoJUTCsl OOBEKT, €ClIM OTPaKEHHBII OT HEro paauoCUrHal
BO3BpaTUIICS 00paTHO yepe3 MpoMexKyTok BpemeHH 1=200 MKc?
Bapuanm 36.

3agaya. OpHa CTOpPOHA TOJCTOM CTEKJISHHOM IUIACTMHBI HMEET

CTYIICHYATYyI0 MOBCPXHOCTH, KAaK IIOKA3aHO Ha PHUCYHKC. Ha IJIaCTUHY,
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NEPIEHIUKYIIIPHO €€ IOBEPXHOCTH, Ma/lae€T CBETOBOW Iy4OK, KOTOPBIN
MOCJIe OTPaKeHHs OT IJIACTHHBI cOOMpaeTcs TUH301. J{nmuHa nagaromnieit
cBeToBOM BoJsIHBI paBHa 700 HM. [Ipy KakoM HauMMEHbIIEM 3HAYEHUU
BBICOTHI CTYIIEHbKH 0 HHTEHCUBHOCTB CBETa B (POKyCe JIMH3bI?
Bapuanm 37.

3agaya. KakoB »HepreTMueckKuil BBIXOJ CIEAYIOIIEH sIAepHOM
peaxmun: 4 2He+* ;He= 7 sLi+! 1H?

Bapuanm 38.

3agayva. JIuHMM MarHUTHON MHIYKIMH OJAHOPOJHOIO MarHUTHOTO MOJIS
ob6pasytor yrona 30° ¢ BepTUKabio. MOIylh MarHUTHOW HWHIYKIIUU
paseH 0,2 Tn. Kakoit MarHuTHbIM NOTOK MIPOHU3BIBAET TOPU30HTAIBHOE
MIPOBOJIOYHOE KOJIBIIO paguycom 10 cm?

Bapuanm 39.

3agauva. /[nuna tyOyca mukpockomna 160 cM, dokycHoe paccTosHuE
o0bekTuBa 5 MM. PokycHoe paccTosiHue okyispa 33,75 mm. Paccrosinue
Hawitydlero 3peHus HaOmomarens 270 mm. Haiitu HeoOxonumoe
paccTtosiHUe NpeAMeTa OT 0OBEKTHBAa MUKPOCKONA M MOJyyaeMoe MpH
HaOJI0/IEHUH JINHEHHOE YBEJIUYEHHE.

Bapuanm 40.

3agavya. OmnpenenuTs AJMHY JIEKTPOMAarHUTHBIX BOJH B BO3MYyXeE,
U3IY4aeMbIX KojeOaTeIbHbIM KOHTYPOM € eMKocTblo 3 HD un
UHAYKTUBHOCTBIO 0,012 T'H. AKTHMBHOE CONpPOTHBJIECHHE KOHTYpa
IPUHATH PAaBHBIM HYIIIO.

Bapuanm 41.

3apgava. Jlyd Genoro cBera MPOXOAUT uepe3 Y3KYHO HEMpO3payHyro
mens. Ha skpane otoOpaxkaercs yepeloBaHME PAAY)KHbIX M TEMHBIX
noJioc. Kakoe ¢pusndeckoe siBieHue Ipyu 3TOM HabmoaaeTcs ?
Bapuanm 42.

3apava. Jlonuiure siACpHbIC PEAKIIUU: 9%Be+1H—- 0B +72:%N+?
— H4C + Yy,

Bapuanm 43.

3agaya. Kakas DOJIC caMOMHAYKIMHM BO3HHUKAeT B  KaTyILIKe
MHAYKTUBHOCTBIO 20 MI'H Ipy paBHOMEPHOM W3MEHEHUHU CHJIBI TOKA Ha
15A 3a 1¢?

Bapuanm 44.

3agauya. B kakoMm jauana3oHe JUIMH BOJH MOXET paboTaTh NMPUEMHUK,
ecn €MKOCTh KOHJIEHCAaTopa B €ro KoJieOaTelbHOM KOHTYpe IJIaBHO
n3mensierca ot C1=50 n® no Cz= 500 n®, a UHAYKTUBHOCTb KaTYIIKU
oCTOsIHHA U paBHa L = 20 MkI'H?

Bapuanm 45.

3agavya. Jlunza ¢ (QokycHbIM paccTrossHHEM 16 cM jgacT pes3koe

1/1306pa>1<eH1/1e npeaMeTa Ha JOKpaHC IpU ABYX €€ IIOJIOXKCHUAX,
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paccrosinue Mexay kotopsiMu 60 cm. Haiftu paccrosiHue ot mpeamera
10 9KpaHa. Bo ckonbKo pa3 momepeuHsle pa3Mepbl W300pakeHus Mpu
OJTHOM TIOJIOKEHUH JIMH3BI OOJIbLIE, YeM IIPU APYroM?

Bapuanm 46.

3agaya. @oKycHOE paccTOsiHUE TOHKOM coOuparomiel JuH3bl paBHO F.
[IpeameT MabIX pa3MepoOB PaCIOJIOKEH HA €€ IIIaBHOM ONTUYECKON OCH
Ha paccrostHuU 4F ot Hee. M300paxeHune mpenMera HaXOIUTCS OT
JIMH3bI HA PACCTOSIHUU

Bapuanm 47.

3agaua. Berumciure nedext macc u dHepruio cBasu docdopa BisP,
Macca sipa 49,7683-1027 xr.

Bapuanm 48.

3agaya. KakoBa MHAYKTUBHOCTb KATyIIKHM, €CIM TpU  CHUJIE
TOKa 3A sHEprusi MArHUTHOTO MOJISI KaTylku pasHa 1,8 JIx?

Bapuanm 49.

3agaua. KonebarenbHbli KOHTYP COJEPKUT KOHIEHCATOP €MKOCThIO
800 n® m KaTymky MHAYKTUBHOCTH MHAYKTUBHOCTHIO 2 MKI H. KakoB
MepHo] COOCTBEHHBIX KOJIeOaHUN KOHTypa?

Bapuanm 50.

3apaya. B karymke, HHAYKTUBHOCTh KoTOpo# 0,3I'H, cuna Toka 2A.

Haiigure sHEpruto MarHUTHOTO TOJIsI, 3aIIACEHHYIO B KaTYIIIKE.
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