OHeHO‘lHLIe MaTepuaJibl 1JIs HpOMe)KyTO‘lHOﬁ aTTeCTalvi 1Mo JMCHMIIJIMHE:

Pusuka

Kon, narpaBnenue 13.03.02 DneKkTpol’HepreTuka U AEKTPOTEXHUKA
MOJITOTOBKH

HamnpasnenHocts DNEKTPOIHEPTreTUUECKUE CUCTEMBI U CETU
(mpouip)

dopma o0ydeHHS 3aouHas

Kadenpa-pazpabotunx DKCnepUMEHTaIbHON (HU3UKH
Brimyckaromias kadenpa Kadenpa paanosneKTpoHUKH U AIIEKTPOIHEPT € THKH

Tunosble 3aJaHUs 1JI KOHTPOJbLHOM padoThI

Konmponvnas paboma nposooumcs 6 6ude 3adanuii TIO PACTIMCAHUIO B YaChl YYEOHBIX
3aHATUH B 00BEMe, MPEAYCMOTPEHHOM pabouell mporpaMMod MO IUCHUILIMHE W y4eOHOM
Harpy3koil mpenonaBarens. KoHTposbHas paboTa mpeacTaBisieT CcO0OM OCHOBHOW BHJ
CaMOCTOSITEIPHOW  pabOThl  00ydYaromerocsi B MEXKCECCHOHHBIM Tepuoja. BrimogHeHue
KOHTPOJIbHONH paboThl HANpaBiICHO Ha CUCTEMATUYECKOE H3y4eHHE U JOCTATOYHO TOJHOE
U3JI0’KEHHE COOTBETCTBYIOLIEH TeMbl y4eOHOM IUCIUTUTHHEIL.

Lenu mpoBeneHuss KOHTPOJIbHOM pabOTHI: MPOBEpKAa M OILICHKA 3HAHHWH O0O0ydaroluxcs,
nojyuyeHue uUHpopManuu O XapakTepe UX [O3HABaTEJIbHOM  JESITeNbHOCTH, YpPOBHE
CaMOCTOSITEIBHOCTH U aKTUBHOCTH, 00 3¢ (heKTUBHOCTU (POPM U METOI0B YUeOHOI eI TeNbHOCTH.

[IpoBepky (peleH3upoBaHne) KOHTPOJIBHBIX pabOT OCYILECTBISET MPEnojaBaTellb JAHHON
JTUCHMIUIMHBL. Pe3ynabTaTbl BBIMOJHEHUS JOMAIIHEW KOHTPOJBHOW paboOThl OLEHUBAIOTCS
OTMETKAMH «3a4T€HO» WU «HE 3a4TeHo». OTMeTka, Jarta W TOINUCh TMpenoJiaBaTens

BBICTABJICTCA HA TUTYJIBHOM JIMCTC KOHTpOHBHOﬁ pa6OTLI.

TpeboBaHus K KOHTPOJILHOU paboTre:

1. KonTposibHast paboTa BBINOJHSETCA B TETPagu B KIETKY aKKypaTHBIM pPa300pYMBBIM
MIOYEPKOM.

2. TuTynbHBIN JUCT KOHTPOJIBbHOM paboThl, 0hopMiIsieTcst B COOTBETCTBUU ¢ [IpuiioskeHnem
Ha JucTe Oenoi Gymare v MPUKPEIUIAETCs K 00JI0KKE TETpaIu.

3. 3agaun JOJDKHBI COJEpP)KaTh MCXOJHBbIE JaHHBbIE 10 BallleMy BapHaHTY, CBEAEHHBIE B
TabIMIly, CXeMy M HEOOXOJMMBbIE MOSCHEHUS K XOJy pelleHus. Bce BhIUMCIeHNS TPUBOAUTH B
pElIeHNH 3a]ay.

4. 3amanusa (pacueTHble M TpadHUUecKUEe) MOXKHO BBINOJHATH C HCIOJB30BaHUEM

CIICIIUAJIBHBIX KOMITBIOTCPHLBIX ITPOTrpaMM.



1 kypc
Bapuantsl koHTpOJIbHOM padoTel Ne 1 mo pasnenam dU3UKHU:

MEXAHUKA, MONEKYIAPHASA PU3UKa, mepmMoOUHAMUKA.

Bapuanm 1.
1. BeprukaJibHO BBEpX C HHTEPBAJIOM BPEMEHM T OpOIIEHBI [Ba LIapUKa C OJUHAKOBOU
CKOPOCTBIO Lo U3 OJJHOM U TOH e Touku. Yepes kakoe Bpemsl Iociie Opocka BTOPOTo IIapuKa OHU
CTOJIKHYTCS?
2. llpn yBenuueHnH [aBieHUss B 2 pa3za oObeM rasa ymenpmwics Ha 60 wmu. Haiitu
NepBOHAYAIbHBIN 00beM. TemMriepaTypa mocTosIHHA.
3. Jlocka maccoii M paBHOMEpHO IBMXKETCSI TIO TJIAIKOW TOPH30HTAIFHOW TIOBEPXHOCTH CO
CKOPOCTBhIO L. CBepxy Ha JIOCKY OCTOPOXHO KJIaayT kupnud Maccoil m. Kakoe paccrosiHue
MPOMJET KUPIIHUY 10 IOCKE 3a BPEMsI €ro NMPOCKalb3bIBaHUs 10 OcTaHOBKH? KoadduumeHT Tpenus
MEXAYy KUPIIUUOM U JOCKOW paBeH L.
4. OnpenenuTh Maccy OJHOW MoJeKyibl cepoyriepoaa CSp. IlpuHuMas, 9TO MOJIEKYIbl B
KHUJKOCTH UMEIOT I1apooOpa3Hyto GOpMY U PacIoIoKeHbl BIUIOTHYIO JPYT K IPYTY, ONPEAETUTh
JaMeTp MOJIEKYIIbI.
5. TepMoauHAMHUYECKON cucTeME MepelaHo KoiauuecTBO TeruioThl 450 [k, Kak HM3MEHUIIach

BHYTPEHHSISI SHEPTHSI CUCTEMBI, €CJIU TIPU 3TOM OHa coBepimia padoty 200 JIx.

Bapuanm 2.
1. ABTOMOOWIH TPOINIEN TMOJOBHHY IYTH CO CKOPOCTBHIO VLo. Ha ocTanpHOW 4YacTh TyTH OH
MOJIOBUHY BPEMEHH JBUTANICA CO CKOPOCTBHIO L1, a OCTABIIMKCSA Y4aCTOK — CO CKOPOCTHIO V2.
HaiiTu cpeqHioro ckopocTh 3a BCe BpeMsl IBUKEHUSI aBTOMOOUIIS.
2. Onpesnenuth Maccy KHCIopona, oobeM Kotoporo 40 M3, HaXojsierocs moj AaBjieHHEM
1,93*10° ITa npu Temneparype 17°C. (R=8,31 JIx/K/Mou).
3. Ha ropuzonTanbHoil qocke jexuT rpy3. Koadduunent tpeHus Mexay 10CKO U rpy3oM [ =
0,15. Kakoe yckopeHue B TOpU30HTAIILHOM HAIPaBIECHUH CJIETYET COOOIIUTH JOCKE, YTOOBI TPY3
MOT € He€ COCKOJIb3HYTh?
4. HaiiTu OTHOIIEHHE KHHETHYECKOM YHEPT UM CITYTHHKA IJIAHETHI K €r0 MOTEHIIMAILHOM SHEPTUH.
CnyTHHK JIBHKETCS TIO KPYroBOil opOuTe.
5. Ckonbko Monekysn coaepxkutca B 4 M3 Boapl? Cuumras, 4TO MOJIEKYIbl BOJAbI HMEIOT BHJL

HIapuKOB, COIIPUKACAOMIUXCA APYT C APYI'OM, HalTH AUaMETP MOJICKYII.

Bapuanm 3.
1. JIBa Tena GpocuiM OJHOBPEMEHHO M3 OJHOM TOYKM: OJJHO BEPTUKAIBHO BBEPX, APYroe Moj
yrioM o = 60°k ropu3oHTy. HayanpHast ckopocTh KaXkJ10ro Tena vo = 25 M/c. Haiitu paccrosinue
MEXAy TeJaamu uepes Bpems t = 2,1 c.
2. OnpenenuTh TeMIepaTypy ra3a, UMeroIero sHepruro Ew,=2*10"° Jix. (k=1,38*102% JIx/K).
3. ManeHbkuii MApUK MMOABELICH Ha HUTH JIMHOM 1 M K moTosky BaroHa. [Ipu xakoi ckopocTu
BaroHa Iapuk OyJaeT 0coOEHHO CWJIBHO KojeOaTbcs MOJA JIEHCTBHEM YyHAapoOB KOJEC O CTHIKU

penscoB? JlnuHa penbca 12,5 M.



4. HaknmoHHas MI0CKOCTh, 00pa3yromas yroi o = 25° ¢ II0CKOCThIO TOPU30HTa, UMEET JUTHHY =4
M. Terno, 1BUTasACh paBHOYCKOPEHO, COCKOJIB3HYJIO C 3TOH IUNIOCKOCTH 3a Bpemsl t=6 c. Onpenenutsb
KO3 QUIKMEHT TpeHus | Tena O TIOCKOCTb.

5. OmpenenuTth KOJUYECTBO BEIIECTBA N U yKcio N MoJieKyll azota maccoid m = 0,35 kr.

Bapuanm 4.
1. YpaBHeHHe JBUKEHHS MaTepUAIbHOM TOUKH BJIOJb OCH X mMeeT Buj x = A + Bt + Ct?, rae A=3
M, B=2 m/c, C= —0,5 m/c?. HaiiTu KOOpAMHATY X, CKOPOCTh U, YCKOPEHHE a TOUKH B MOMEHT
BpeMeHu t = 6 c.
2. HaiiTn Ha4ampbHYIO U KOHEYHYIO TEMIIEpaTyphl, €CIIM TpU H300apHOM oxXJaxkaeHnu Ha 295 K
ero o0beM YMEHBIIUJIICS BJBOE.
3. HaknoHHas mI0CKOCTh, 00pasyromias yrojl o = 25° ¢ TUIOCKOCTBIO TOPH30HTA, UMEET JUIUHY
I=4 M. Teno, ABUTAsACH PABHOYCKOPEHO, COCKOJIb3HYJIO C A3TOH IUIOCKOCTH 3a Bpems t=6 c.
Ompenenuth KOYPPUITUEHT TPEHUS L TeJIa O MIIOCKOCTh.
4. B 6ammone coaepxutcs ra3 npu temmneparype t1=120 °C. Jlo kakoii TemrepaTypsl t2 HY)KHO
HarpeTh ras, 4ToObI €ro JaBJICHUE YBEITUYMIOCH B JIBa pasza?
5. OmpenenuTh KOJMYECTBO BEIIECTBA N M KOHIIEHTPAIMIO N MOJIEKYJ Ta3a, COJEPIKAIIETOoCs B
xonbe BMecTHMOcThI0 V = 320 cm® ipu Temmepatype T = 295 K u masnernuu P = 65 I1a.

1 kypc

BapuauTtsl KoOHTpoJIEHOM padoThl Ne 2 1o pasnenaMm GU3HUKH:

JleKmpocmamuka, NOCMOSIHHbBIL MOK, aﬂekmpuquKuﬁ MoK 6 pa3iludHbvblx cpedax, MAacHUMHoe

noiie, dJIEKMpPOMACHUNHAA MHayKl/;u}l.

Bapuanm 1.

1. JIBa 3apsana qi1 = 1,1 uKn u q2 = 4,4 1K1 HaxoaTCs Ha paccTOSHUM T = 24 CM JIpyT OT Apyra.
['e Hy>)KHO MOMECTUTh TPETU 3apsAl (3, UTOOBI cUCTEeMa 3aps0B HaXOJAWJIach B paBHOBECUU?
Byner nu 310 paBHOBecue ycToiuuBbiM? HaliTu Benuuuny 3apsaa qs.

2. DIEeKTpOd’HEprusi TreHepaTopa IMepemaeTcss MOTPeOMTENt0 IO MIPOBOAAM, HMEIOIINM
conpotussienue 300 Om. KIIJ[ nuaum nepenaun pasen 0,85. HaliTu conpoTuBIE€HUE HArpy3KH.
BHyTpeHHUM CONpPOTHUBIIEHUEM I'eHEpaTopa MpeHeOpeyb.

3. Ilpu snexTponuse, IUBIIEMCS B TEYEHHUE OJJHOTO Yaca, CHiia Toka Oblia paBHa 2,5 A. Uemy

paBHa TEMIIEpATypa BBIACIIMBIICTOCSA aTOMAPHOT'O BOAOPOAa, €CJIU ITPU JaBJIICHUH, PABHOM 105 Ha,

KI
. y k=10-10"8 —.
ero o0bEM paBeH 2 1?7 DIEeKTPOXUMUYECKHII SKBUBAICHT BOAOPOIa Ka

4. Tlo konbLIeBOMY HPOBOJHUKY paaunycoM 20 cM TedeT Tok cuiioil 6 A. IlapannensHo ero
IUIOCKOCTU Ha PACCTOSIHUM 2 CM HaJl HEHTPOM HPOXOIUT OECKOHEYHO JJIMHHBIN MPSIMOJIMHEIHbIIHI
IIPOBOJHUK C TOKOM cuiioi 4 A. OnpenenuTs MHIYKIUIO U HANPSKEHHOCTh MarHUTHOTO TOJISI B

HEHTPC KOJIbLIA.



5. Kakoil MarHUTHBIM MOTOK MPOHU3BIBAET KAXKIbIH BUTOK KaTymku, uMmeromeid 2000 BUTKOB,
€ClIi TpU pPABHOMEPHOM MCUYE3HOBEHUMM MarHuUTHoro mnojis B TedeHue 0,1 ¢ B Karymike

unayunupyercs 3J1C pasnas 15 B ?

Bapuanm 2.
1. BoluncnuTe pa3HOCTh MOTEHLMAIOB MEXAY IBYMS TOoukaMu | M 2, HaxoJdIIMMHCA Ha
paccTosHuAX 15 cM 1 25 M COOTBETCTBEHHO, OT TOYEUYHOTO 3apsama =108 K.
2. DuexTpoMoTop ¢ conpotuBienne 4 Om nmoakitoueH kK reneparopy ¢ /C 220 B u BHyTpeHHUM
conpotusienueM 8 Om. [Ipu paboTte MoTopa uepes ero oOMOTKH poxoaut Tok 10 A. OnpenenuTs
KIII anextpoaBuraress.
3. TlpoBomsmas chepa pammycom R = 10 cM momemnieHa B 3JIEKTPOJUTHYCCKYIO BaHHY,
HaIlOJIHEHHYIO pacTBOPOM MeEIHOro Kymopoca. Hackonbko yBenmuuuTcst macca cgepbl, eciiu
OTJIO)KEHUE Menu IiauTcs t = 60 MHH, a AJIEKTPUYECKHI 3aps]l, MOCTYHNAOMIMM Ha Ka) bl
KBaJpaTHBIA caHTUMETp moBepxHocTH cdepsl 3a 1 ¢, q = 0,01 Kn? Monspuas macca mequ M =
0,0635 Kr/mMoJIB.
4. Ilo nByM OECKOHEYHO MJIMHHBIM NPSIMOJIMHEWHBIM TMPOBOJHUKAM, PACIOJIO)KEHHBIM
MapajuiebHO JApYr Apyry Ha pacctosstHud 20 cM, TekyT TOku cwiod 5 A u 10 A B ogHOM
HarpaBiieHnd. OnpenenuTs MarHUTHYRO WHIYKIUIO TOJS B TOYKE, yAaJeHHoW Ha 30 cm oT
Ka)KJIOTO ITPOBO/IHUKA.
5. BUTOK IpOBOJHMKA MIOMANBI0 4 cM? PACTIONOXKEH MepreHINKYIIPHO BEKTOPY MArHMTHOI
uaayknuu. Yemy paBua OJIC uHaykuuu B BUTKe, ecnu 3a BpeMsa 0,05 cekyHI MarHuTHas
WHIYKIUS paBHOMepHO yobiBaet ¢ 0,5 Ti go 0,2 Tn?

Bapuanm 3.
1. JIBa nnmekTpoHa HaXoAATCS Ha OECKOHEYHO OOJBIIOM PACCTOSIHUM U JIBUTAIOTCS HABCTPEUY
IPYT APYTY ¢ OJAMHAKOBBIMU 10 MOIYIIO ckopocTsMu v = 2,0 -10°% m/c. Haiitm HamMeHbImee
paccrosiHue, Ha KOTOpOe OHU COIMHU3SATCS.
2. KoHueHTpaius 3JeKTPOHOB MPOBOJUMOCTH B KPEMHHUHU NpU KOMHATHOM TemrepaType ni =
10 M3, a mpu 700 °C np= 2*10%*m3. Kakylo 4acTh COCTaBISET 4YHCIO 3JIEKTPOHOB
MPOBOAMMOCTH OT OOIIEro yucia aToMoB kpeMHus? IlnotHocTs kpemuns 2300 kr/m®,
3. Ilpu BKJIIOYCHHUH AJIEKTPOMOTOpa B ceTh HampsbkeHuem 220 B on motpebaser Tok 10 A.
Omnpenenuts MOIIHOCTB, MOTpedisseMyo MoTopoM, U ero KIIJI, ecnu compoTuBiieHne 0OMOTKU
MoTOpa paBHO 12 Om.
4. ]JIBa mpsMOJIMHEHHBIX OECKOHEYHO JUIMHHBIX MPOBOJIHUKA CKPEIIeHBI MO MPsIMbIM yriioM. [1o
IIPOBOJHHUKAM TEKYT TOKH 8 A u 6 A. PaccrossiHue Mexay npoBoAHUKaMH 25 cMm. OnpenenuTsb
MarHuTHYIO HHAYKIHUIO MO B TOYKE, OJJMHAKOBO YAAJIEHHOUM OT 000UX MPOBOHUKOB.
5. B karymke unayktuBHOCThIO 0,4 T'H cuna Toka paBHa SA. KakoBa sHeprust MAarHUTHOTO TOJIS

KaTyIIKu?



Bapuanm 4.
1. Toueunsle 3akperuieHHble 3apsiabl q1 = 40 HKi u q2 = — 10 1K1 Haxo4TCS HA PACCTOSIHUU T =
20 cm gpyr ot apyra. I'me cienyer mOMECTHTH TPETUM 3apsii (3, YTOObI OH HAxXOJUJICSA B
paBHoBecun? [Tpu kakoMm 3HaKe 3apsiaa 3 paBHOBECHE Oy/leT yCTOWYHBBIM?
2. Uctounnk toka ¢ DJIC 1,8 B umeer BHyrpennee compotuBienue 0,5 Om. Haittm KITJ
MCTOYHUKA IIPU TOKE B 1ienu 3,2 A.
3. Ilpu HUKENMMpOBaHUM U3ICTHS B TeUeHHE 1,5 4 OTIIOKMICS Clloi HUKeNs TommuHou 1 = 0,02

MM. Ompenennure IDIOTHOCTh TOKA, €CIM MoOJisipHas Macca Hukenss M = 0,0587 kr/mob,

Kr
p=89-103 =%,
BAJICHTHOCTDb N = 2, IUIOTHOCTH HUKECIIA M

4. MarHuTHO€ NoJie KaTyIIKH ¢ MHAYKTUBHOCThIO 125 MI'H oOnanaet sneprueit 0,2 Jx. Yemy
paBHa CHJIa TOKa B KaTyIIKe?

5. Ilo nByM OECKOHEYHO AJMHHBIM IapajljeIbHbIM IPOBOJAHMKAM TEKyT TOKH 16 A u 14 A
OJINHAKOBOTO HAIIPABJICHUS, PACCTOSHUE MEXIYy NMPOBOAHUKAMHU 32 cM. OmnpenenuTb HHIAYKINIO

" HalIPsOKEHHOCTH MAarHUTHOT'O I10JI B TOYKE, nemamef/i MOCEPEANHE MEXKIY ITPOBOJHUKAMMU.
2 Kypc

BapuanTtel koHTPOJIEHON padoThl Ne 3 mo pasaenam QU3HKHU:

Mexanuyeckue Koneobanus u 6OJIHbL, INIEKMPOMACHUNHblE Konebanus u B60JIHbl, OnNMuKd, OCHO6bl

K8aHMOBOU Pu3uKu, amomHas Quzuxa.

Bapuanm 1.
1. U3 nByx MaTeMaTHYECKUX MAsITHUKOB OJTuH coBepimi 10 konebaHuii, a Apyrou 3a To ke Bpems
6 xosneOanumii. HalimuTe miMHy KakJ10r0 MasiTHUKA, €CJIM CyMMa MX JJIMH paBHa 42,5 cM.
2. Jlonka ka4yaeTcs Ha BOJIHAX, PACIPOCTPAHSIONIUXCS CO CKOpOCThIo 4 Mm/c, u 3a 10 ¢ coBepriaet
20 konebanuii. KakoBo paccTosiHue MEXIy COCETHUMH TPEOHSIMU BOJTH?
3. Jlnmuaa tyOyca mukpockona 160 cm, (okycHoe paccrosiHue oObekTHBa 5 MM. DOKyCHOE
paccrositnue okyssipa 33,75 mMm. Paccrosinue Hammydmero 3penust HaOmogarens 270 mm. Haiitu
HE0OX0IMMOE pacCcTOsTHUE MpeIMeTa OT 00BEKTHBA MUKPOCKOIIA U MOTy4aeMoe MPH HAOII0ICHUU
JTUHEITHOe yBETUYEHNE.
4. B xone0aTelIbHOM KOHTYpE aMIUIMTyAa KoJeOaHWW CHIIbI TOKa B KaTyIIKEe WHAYKTUBHOCTH
paBHa 10 MA, a ammuutyga kosiebaHuil 3apsna KoHaeHcaTtopa paBHa 5 HKi. B momeHt
BpeMeHH t 3apsa koHaeHcaropa paseH 3 HKi. Haligute cuity Toka B KaTylike B 3TOT MOMEHT.

5. Ompenenure 5SHEPruI0, MacCy W MMIYIbC (OTOHA Uil HMH(PaAKpacHBIX Jyded ¢

o 12
yacroroit 107y,

Bapuanm 2.
1. Jlano ypaBHeHHe rapMOHHYecKoro KojieOanus Touku: X = 0,05-Sin1,57-t. Ompenenuts ee

aMIUTUTYAY U 9acTOTY KoJieOaHUsI.



2. T'0J10COBBIE CBSI3KH IEBIIA, MOIOIIETO TEHOPOM (BBICOKHM MY)KCKHUM T'OJIOCOM), KOJEOIIOTCS ¢
gactoToi o1 130 no 520 I'u. Onpenenute MakCUMalIbHYI0 U MUHUMAJIbHYIO JUIMHY HU3J1y4aeMoil
3BYKOBOM BOJIHBI B Bo3iyxe. CKOpocTh 3ByKa B Bo3ayxe 330 m/c.

3. @okycHOE paccTosiHHEe TOHKOW cobOuparomieil auH3bl paBHO F. [Ipenmer manbix pasmepos
PacroJIoKEH Ha €€ IJIaBHOM ONTHYecKoi ocu Ha paccTossHUM 4F ot Hee. M300pakeHue npeamera
HAXOJUTCS OT JIMH3BI HA PACCTOSTHUN

4. Haiigure MakCHUMAJIbHYIO JJIMHY BOJIHBI, KOTOPYIO MOXKET NMPUHATH MPUEMHUK, €CIIA EMKOCTb
KOHJIGHCATOpa B €ro KoJie0aTeIbHOM KOHTYpe MOKHO TuiaBHO u3MeHsTh 0T 200 n®d mo 1800 nd,
a MHAYKTUBHOCTb KaTyIIKM ©OCTOssHHAa W paBHa 60 MkI'H. CkopocTh pacnpocTpaHEHHUS
MEKTPOMArHUTHBIX BOJH ¢ = 3-108 m/c.

5. Jlommmute sineprbie peakmun 47N + 4,He — ? + 4 H; 2/13Al + ,He — 3045P + 2

Bapuanm 3.
1. Omnpenenuts K03hGUIUEHT KECTKOCTHU MPYKUHBI THHAMOMETpA, €CJIM ero nokazanus 2 H, npu
9TOM MpPYKHHA PAacTAHYTa Ha 8,5 ¢M, a IEPBOHAYAIBHO €€ JUIMHA 4 CM.
2. Teno coepiaeT rapMOHHYEeCKOoe Kosiebanue mo 3akoHy X(t)=0,4-cos5-m-t. Omnpemenute
aMIUIUTYZly, MEpHOJ, 4YacTOTy, IMKIMYECKYyl0 dYacToTy koyiebanuil. Hapucyiite rpadux
KoJIeOaHUH.
3. JIunza ¢ GpokycHBIM paccTostHHEeM 16 cM JacT pe3koe u3o0pakeHue MmpeaMeTa Ha SKpaHe TpH
JIBYX €€ MOJIOXKEHHUSIX, paCCTOsIHUE MEX Ay KoTopbiMu 60 cMm. HaliTu paccTosiHue OT nmpeamMera Jo0
sKkpaHa. Bo ckonbko pa3 momepedHbie pazMepbl U300paKeHUs MPU OJHOM MOJIOKEHUU JIMH3bI
0oJIbIIIe, YeM MPHU JPYrom?
4, NunyktuBHOCTh KaTymiku paBHa 0,125 I'H. YpaBHeHue kojeOaHMil CHIIBI TOKA B HEH UMeEET
Bu: i=0,4-c05(2:10%-t), rame Bce BenMuMHBl BhIpaxeHsl B CU. Omnpenenute aMIUTHTYIy

HAIps>KCHUA Ha KaTYIIKE.
T3,

a 3¢ IIPEBPATUIIOCh B AApO repMmanus 32° . Kakyro yacTuily BBIOPOCHIIO SpO

5. Snpo cenen

cenena? Hammmmmre YPaBHCHUE 3TOI'0 paarOaKTUBHOI'O paciaaa.

Bapuanm 4.
1. Haiitu maccy rpy3a Ha npyxuHe xéctkocTtbio 250 H/M, coBepraromuii 20 koneGanuii 3a 16c¢.
2. Paccrosinue mexay rpeOHsMU BoJIH B Mope 5 M. [Ipu BCcTpeuHOM BHKEHHUHU KaTepa BOJIHA 32
1 ¢ ymapsier o kopmyc karepa 4 pasa, a Ipu nonyTHom — 2 pasa. Haiinure ckopoctu karepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTh KaTepa O0JIbIIe CKOPOCTU BOJIHBI.
3. KonebarenbHbIi KOHTYp paJuONPUEMHUKA COIEPKUT KOHIEHCATOP, EMKOCTh KoTOoporo 10 HO.
Kakoii nomkHa ObITh HHAYKTUBHOCTH KOHTYpA, YTOOBI 00€cTieunTh MPUEM BOJHBI AnuHOMi 300 M?
CKOpOCTh PaCHpOCTPaHEHHUs SIEKTPOMArHUTHBIX BonH ¢=3-10% m/c.
4. Ha cKOJbKO M3MEHUTCS JUTMHA BOJIHBI (PMONETOBBIX JIydeii ¢ yacToTol kosebanuii 7,5-10% 'y
IIPU [IEPEXOJIE U3 BOJBI B BaKyyM, €CJIM CKOPOCTh PacCIpOCTPAHEHUs TaKUX JIy4eld B BOJIE paBHA
2,23-10% km/c?

.-BSE BIIEIH
5. OnuumTe cOCTaB aTOMOB M30TOIIOB 34 n saa g .



Tunoswie sonpocwl k rxzameny N 1 (1 Kypc):

*

3adanue 01a nokazamensn OUWeHUBAHUA 0eCKPUNMOPOE: Buo 3a0anusn
«3naemy
1. lonstne mpeamera — «pusnka». Mexanuka. Paznensl MexXaHUKH. TEOPETUYECKUI

Cucrema orcuera. KuHemaruka MOCTYHaTelbHOTO  JIBHKECHHS
MAaTepUaIbHON TOUKH.

2. CriocoObl ommcaHusi OBWOKEHUS. [IOHATHSA: paguyc BEKTOp, IYTh,
IepeMeNIeHne, CKOPOCTh, YCKOPEHHE.

3. YpaBHeHUs NBWXKEHHS TOYKH, THIBI JBIKeHWH. HopmanpHOe M
TaHT'€HIIMAJIbHOE YPAaBHEHHUSI.

4. Kunematuka BpamiaTenbHOTO0 JBIWKeHus. Ilepmog w  dacroTa
BpalleHus. YTIIOBOE NEPEMEIIEHHUE, CKOPOCTh U YCKOPEHHE.

5. Bekropbl, HampaBieHue, nAedcTBUS Haja Bekropamu. CBs3b
BpalaTeIbHbIX U JIMHEHHBIX XapaKTEPUCTUK JIBHKCHHS.

6. JIlnHamuKka MaTepUaNTbHON TOUYKW: WHEPIUS, Macca, TEepPBBIA 3aKOH
HeroTona

7. Mepa uHepIuu, UMIYJIbC TeNa, CUJIa, PAaBHOACUCTBYIONIAS CHUJIA.

8. Bropoii 3akoH HpIOTOHA, OCHOBHOE ypaBHEHHE IOCTYIMATEIHLHOTO
JBUKEHHS.

9. Tpernii 3akoH Herorona. [Ipumeps! cu.

10.  Cucrema MaTepHaldbHBIX TOYEK. 3aKOH COXpAaHEHUS UMITYJIbCa.
11. IlenTp Macc cucteMbl. 3aKOHBI JBM)KCHHUS IIEHTpa Macc. Tperuii
3aKkoH HproTOHA.

12. TIpeoOpazoBanus [anunest. MexaHnndecKui MPUHITUTT
OTHOCHUTEJIHOCTH.

13. Tlonsatuss sHepruum. MexaHudeckass SHEpPrusi, KHHETUYECKas H
MOTEHUUAIbHAs SHEPTUA.

14. Tlouatue wmexaHuveckoid paboTel. CBOICTBA KHHETHUYECKOM
SHEPrUH.

15. TlorenumanbHas sHeprus. [loHsTHEe BHEIIHUX M BHYTPEHHUX CHIL,
UX B3aHMOCBS3b.

16. Tlpumepsl MOTEHIMATBHBIX CHII. 3aKOH COXpPAaHEHHUS HHEPTHH.
AOGCONIOTHO yIIpyrue U Heynpyrue coyaapeHus.

17. Tlonsarue ¢usnyeckoro noms. ['paButanmonHoe mnonie. PeaktuBHas
cwia. Kocmuueckne ckopocT.

18. HeuneprnmanbHble cucteMsl oTcueta. Cuina WHEpUMH TPU
MOCTYMAaTeNbHOM U BpaniaTenabHoM JBrkeHnn. Cunia Kopuonuca.

19. Jlunamuka BpallleHUs MaTepHaJbHONH TOYKHM. MOMEHT HMITyJabca

qaCcTUulbl © MOMCHT CHUJIBI.




20. 3axkoH cOXpaHEHHS, IPOCKIIMM MOMEHTA UMITYJIbCA.

21. JluHamMuka TBepAOro Tena (MOCTyHaTelIbHOE W BpPAIATEIBHOE
JBUKEHHUE).

22. Bpaienue Tena BOKpYr HENOBHKHOM OCH, MOMEHT MHEPLIUH TeJIa.
23. Teopema Ulreiinepa. [Ipumepsl MOMEHTOB WHEPIUH (DU3NIECKUX
TeJL.

24. MoMEHT WMIylIbca W MOMEHT CHJI TBEpPIOTo Tena. 3aKoH
COXpaHEHHS MOMEHTA UMITYJIbCA.

25. KuHeTndeckas SHEpTrus BPAIIAOIIEToCs Tela OTHOCUTEILHO OcH Z.
PaboTa BHEUTHHUX CHJI [T BPAIIAIOMIETOCS Tea.

26. Kunermueckasi SHEprus TBEPAOTO Tella MPU CIOKHOM JIBUKCHUU.
AHaNoTust MeXIY MOCTYATEIbHBIM M BPAIaTeIbHBIM JIBHKCHHUSMHU.
27. CrnenmanpHasi Teopus  OTHOCHTENbHOCTH. [IpeoOpasoBanus
Jlopenua.

28. WHTepBan BpeMEHHU W JIJTMHA OTPE3Ka B pa3HBIX CHCTEMaX OTCUETa
Ha OocHOBe mnpeobOpaszoBanuii Jlopenma. OMHOBPEMEHHOCTh COOBITHI B
pa3HBIX CUCTEMax OTCUeTa.

29. DneMeHTHI peNATUBUCTCKOM TuHAMUKH. CBSI3b SHEPTUU M MACCHI.
30. DneMeHTBl MEXaHUKHU KUJIKOCTEH 1 Ta30B. 3aKOH ApXuMesa.

31. JIBwxKeHUs >XUAKOCTH M Ta3a, XapaKTEPUCTUKH €ro OIMHCAHUS.
YpaBHeHUEe HEPA3pPBIBHOCTU. Y paBHeHUE bepHyin.

32. BsskocTh KUAKOCTH. PexxuMbl TeueHus xumakoctu. OmpenencHue
Bsi3kocTu: Meto Ctokca, meton Ilyazerins.

33. MonekynspHas ¢u3uka (CTAaTUCTUYCCKUN TIOJIXOJl OIHMCAHUS
TEPMOJIMHAMHUYECKUX cucTeM). TepMoanHaMuKa.

34. UneanpHbli Ta3. 3akoHBI HJCATHLHOTO Ta3a H  IPOIECCHI
(M30XOPHBIN, U300APHBIA, N30TEPMUUYECKUN).

35. VYpaBHeHue cocTosiHus uaeanbHOro rasa. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH UJICATbHBIX T'a30B.

36. 3akoH MakcBemia 0 pacnpeeieHuU MOJIEKYI UIeaIbHOTO ra3a Mo
ckopocTsaM. bapomerpuyeckas popmyna.

37. Pacnpenenenue bonpiiMana. CpeaHee 4YHMCIO CTOJIKHOBEHHMM U
CpenHsisl AMHA CBOOOAHOTO IpoOera MOJIEKYII.

38. OCHOBBI TEpMOJMHAMUKH, HCHOJb3yeMble MOHATUS. 3aKOH
bonbliMaHa 0 paBHOMEPHOM pACHpPENENCHUH SHEPTUU MO CTENEHSM
cB0OO/IbI (3aKOH PaBHOPACIPEACTICHHUS).

39. Ileppoe Hauano TepMoauHamMuku. PabGota Taza mpu ero
paciupeHu .

40. TemnoeMKOCTh HJIATBHOTO Ta3a. MoJspHas TEMJI0eMKOCTh IpU
MIOCTOSTHHOM 00BEMe.

41. MounsipHas TEIUIOEMKOCTh IIPU MOCTOSIHHOM JIaBJICHUU. YpaBHEHUE

Maiiepa.




42. M3omponecchl:  HM30XOPHBIM,  W300apHBIA, W30TEPMUYECKHIA,
anuabaTu4ecKuil.

43. Pabora mpu ammabatmueckoMm mpouecce. Ilomurponuueckue
IIPOLIECCHI.

44. Kpyroseie mnpomuecchl (mmkibl). OOpatumbie u HeoOpaTUMBbIE
IIPOLIECCHI.

45. Durponus. Hepasencrso Knaysuyca. M303HTponuiiHbIi mpouecc.
46. dopmyna bombunmana mns sHTponuu. [IpuHIMI BO3pacTaHus
SHTPOIUH.

47. Bropoe Hauaio TepMOAMHAMUKH. TpeTbe Hayauo TepMOIUHAMUKH.
48. TerutoBBIE BUTATENN W XOJOIMIbHBIE MaUHBL. Teopema KapHo.
Muxn Kapuo u ero KIIZ.

49. PeanpHble Ta3bl. YpaBHEeHHE BaH-1ep-Baanbca.

50. Buyrpennsis sHeprusi ra3za Ban-nmep-Baambca. Hzotepmsl s
peaIbHOro rasa.

Tunoevte 3a0auu k sxzameny Ne 1 (1 kypc):

3adanue 015 nokazamess OYEHUBAHUA OECKPURMODPOB:

«Ymeemy, «Bnaoeem»

Buo 3zaoanua

Bapuanm 1.

3anaya. [IpssMonuHeliHOE TBUKEHUE TOUYKHU OMKCHIBAECTCS YPAaBHEHHEM
x=-10t+4*t?>. HaifTn cKOpOCTh M YCKOPEHHE TOUKH B MOMEHT BPEMEHI
10 c.

Bapuanm 2.

3apaua. B GayutoHe BMeCTUMOCTBIO V = 6 JI HaXOJUTCS KHUCIOPOT
Maccod m = 8 r. OnpenenuTb KOJMYECTBO BELIECTBA N M 4UCIO N
MOJIEKYJI rasa.

Bapuanm 3.

3agaya. Aspocrar maccoii m = 500 Kr HayaJI OIyCKaTbCsl C yCKOPEHUEM
a=0,25 m/c?. Haiitu Maccy 6aiiacTa, KOTOpbIi Hafo cOPOCHTH 3a 6OPT,
9TOOBI a3pPOCTaT MOJIYYMJI TaKOE K€ YCKOpPEHHE, HO HAaMpaBJICHHOE
BEepPTUKaIbHO BBepX. COMPOTUBIICHHE BO3/IyXa HE YUUTHIBATh.
Bapuanm 4.

3agaya. /[Be OeCKOHEUHO AJTMHHBIE PABHOMEPHO 3apsHKEHHBbIE HUTH C
JIMHERHOM MIOTHOCTHIO 3apsanoB T1 =6 - 108 Kn/mu 12 =3 - 10° Ki/m
pacnosioKeHbl NapajuiesIbHO Ha PacCTOAHMM I = 24 cM Apyr OT Apyra.
Ha kakom paccTossHUM OT TIEpBOM HUTU  PE3yAbTUPYIOIIas

HaIPs’KCHHOCTD 3JICKTPOCTATHYCCKOTI'O IOJISA paBHA Hy.IIIO?

TEOPETUUCCKUH /

MPAKTUYECKUI




Bapuanm 5.

3agaua. [IpsMonuHEHOE TBMKEHUE TOYKH OINUCHIBACTCS YPaBHEHUEM
x = 5t+ 1,2t . Haiftu ckopocTb M yCKOpEHHE TOUKH B MOMEHT BPEMEHH
8c.

Bapuanum 6.

3anpaua. Teno maccoii mi= 4,0 Kr ynpyro CTaJKUBaEeTCs C TOKOSIIIMCS
TEJIOM, IIPH ATOM €r0 CKOPOCTh YMEHbILINJIACh B N =4 pa3a U U3MEHWJIACh
110 HarpasJeHUIo Ha yroi o = 90°. Haiitu maccy mz BTOporo tena.
Bapuanm 7.

3agaya. HebGomnpiioe Teno ABWXKETCS CHHU3Y BBEpX I10 HAKIOHHOM
IJIOCKOCTH, cocTaBisitomieii yron o = 20° ¢ ropuszoHToM. Haiitu
K02 PUIMEeHT TpeHus, eciiu BpeMs MoJbeMa Tejla 0Ka3alochk B 1 = 2,5
pa3a MeHbIlIe BpEMEHH CITyCKa.

Bapuanm 8.

3apaya. Kucinopoa npu HOPMaJIBHBIX YCIOBHSX 3aMOJHSET COCY
BMECTUMOCTBIO V=1511. OnpenenuTs KOJINYECTBO BEIIECTBA I'a3a U €ro
Maccy.

Bapuanm 9.

3agaya. ABTOMOOWJIb €ET IO IIOCCE CO CKOPOCThIO L = 52 KM/d.
Koaddumuent tpeHust Mexay KojecamMu aBTOMOOWIIS U JIOPOTOM | =
0,30. 3a kakoe MHHHMAJIbHOE BpEMS aBTOMOOWIb  CMOXKET
pa3BepHYTHCS, HE CHUXKAsl CKOPOCTH?

Bapuanm 10.

3apaya. I'a3 npu Ttemneparype T = 319 K u gaBnenun p = 0.7 Mna
UMeeT IUIOTHOCT, p = 16 kr/m3. OmnpenenuTs OTHOCHTEIHHYIO
MOJIEKYISIpHYIO Maccy Mr raza.

Bapuanm 11.

3anava. /Iga Opycka maccamum mi=1,8 Kr m mp=6 Kr, COCIMHCHHBIC
IIHYpOM, JieaT Ha cTtoje. C KakuM yCKOpEHHEeM a OyAyT JIBUTaThCs
OpyckH, ecid K OJHOMY W3 HHX MNpwioxutrh cuiry F=12 H,
HampaBJIeHHYIO Topu3zoHTaibHO? KakoBa Oymer cuna HarskeHUs T
IIHYpa, COCOUHSIONIET0 OpYCKH, €clid CHIly F MpHIIOKHUTh K MEePBOMY
opycky? TpenueM npeHeOpeys.

Bapuanm 12.

3anaua. B Gamione copepxutcs ras npu temmneparype t1=120°C. o
Kakoi TeMmmeparypsl t; HY)XKHO HarpeTb Ta3, 4TOObl €ro JaBlieHUE
YBEJIMYMIIOCH B JBa paza?

Bapuanm 13.

3agaya. /[Ba Opycka mMaccamu mi=1,8 Kr m mpy=6 Kr, COCTUHEHHBIC
ITHYpOM, JiexkaT Ha crtoie. C KakuM YCKOpeHHeM a OyayT JBUTAThCs
OpyckH, ecid K OJHOMY W3 HHX MNpwioxkuth cuiry F=12 H,

HanpaBJeHHYI0 ropu3oHTanbHO? KakoBa Oymer cuna HarsbkeHus T
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LIHYpa, COEIUHSIONIEr0 OpYCKH, eciid CUily F mpUiIOKUTh K NEpBOMY
opycky? Tpenuem npeHeOpeds.

Bapuanm 14.

3agaua. ['a3 npu remneparype T =319 K u gaBnenuu p= 0.7 Mna nmeer
WI0THOCTE P=16 Kr/M>. OnpeenuTs OTHOCHUTENBHYIO MOJEKYISAPHYIO
Mmaccy Mr razsa.

Bapuanm 15.

3agaya. Ha BepxHeM Kparo HaKJIOHHOW IUIOCKOCTU YKpEIUIEH OJIOK,
yepe3 KOTOpbI mepekuHyra HuTh. K OIHOMY KOHIly HUTH HIpPUBSI3aH
rpy3 Maccoil mi=3 Kr, JeKaliil Ha HaKJIOHHOM TuIockocTu. Ha npyrom
KOHILIE BUCHT I'py3 Maccolt mp=1 kr. HakioHHas miockocTh 00pasyer ¢
TOPU30HTOM yrosl o = 45° KOA(pOUIMEHT TPEeHUs MEeXAy I'py30M U
HaKJIOHHOM TockocThio W = 0,1. Cuutass HUTh U OJOK HEBECOMBIMHU,
HalTH YCKOpPEHHE a, C KOTOPBIM JIBUXKYTCS TPY3bl, U CHUJIy HATSDKEHUS
Hutu T.

Bapuanm 16.

3apaya. Kucimopon npu HOPMaJIBHBIX YCIOBHSX 3aMOJHSET COCY
BMECTUMOCTBIO V=1511. OnpenenuTh KOJNYECTBO BEIIECTBA T'a3a U €ro
Maccy.

Bapuanm 17.

3apaya. Aspocrar Maccoil m = 500 Kr Hayaj OMyCKaTbCs C YCKOPEHUEM
a=0,25 m/c?. Haiitn Maccy 6asiacTa, KOTOPBIi Halo COPOCHTH 3a GOPT,
9YTOOBl a3pOCTaT MOJIyYMJI TaKOE€ K€ YCKOpPEHHE, HO HAalpaBICHHOE
BEepPTUKaIbHO BBepX. COMPOTUBIICHHE BO3/IyXa HE YUUTHIBATh.
Bapuanm 18.

3apaya. 3a 0HO U TO K€ BpeMsI OJIMH PYKUHHBIN MasTHUK jaenaet 10
KoJIeOaHUH, a BTOPOH Ha MPYKUHE C TOMU K€ )KECTKOCThIO 20 KoJIeOaHUH.
Omnpenenure Macchl rpy30B MasiTHUKOB, €CJIM CyMMa MX Macc paBHa 3
KT.

Bapuanm 19.

3agaua. Touka coBepiraer kojebaHus Mo 3akoHy X=A-sino-t. B
HEKOTOPBIi MOMEHT BPEMEHU CMEIICHHE TOYKHU OoKa3anochk 5 cM. Korma
¢daza xonebaHUIl yBEIMYWIOCH BABOE, cMelleHue ctano 8 cMm. Haiitu
aMIUTUTYy KOJICOaHUIA.

Bapuanm 20.

3agaya. OXOTHUK BBICTpENWI, HaxoAsch Ha paccrossHuu 170 M ot
JecHoro maccupa. Yepes CKOJIBKO BPEMEHM IOCIE BBICTPENA OXOTHUK
YCIIBIIIUT 3X0?

Bapuanm 21.

3agaya. MatemaTuuecKuii MasgsTHUK JUIMHON 99,5 cM 3a 0JHY MUHYTY

coepman 30 monHbIX KosebaHui. Omnpenenuts Mepuoj KojeOaHUs
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MasiTHUKa U YCKOpPEHHE CBOOOJHOTO MaJeHHUs B TOM MeCTe, IIe OH
HaXOJUTCSL.

Bapuanm 22.

3anayva. ['py3 B Mope kosiebneTcs Ha BoJIHAX ¢ epuoioM 2 ¢. CKopocTh
MOpCKUX BOJH | M/c. YeMy paBHa JAJTMHA BOJIHBI?

Bapuanm 23.

3agaya. Amiumryna konebaHuii rpy3a maccoi 0,5 Kr Ha TpYyKHHE
xecTkocThio 50 H/cm paBHa 6 cM. Haligure HauOOJBIIYIO CKOPOCTH
JBUKEHUS U SHEPTUIO MasTHUKA.

Bapuanm 24.

3agaya. Macca masiTHUKa 4 KT, )kecTKOoCTh pykuHbl 100 H/M. 3a kakoe
BpeMsi MasiTHUK coBepiuT 20 koneOaHuit?

Bapuanm 25.

3apaya. Yemy paBHa [JIMHA BOJIHBI Ha BOJE, €CIU CKOpPOCTh
pacrnpocTpaHeHus: BOJH paBHa 2,4 M/c, a Teno, MjaBaroliee Ha BOJE,
cosepiaet 30 konebanuit 3a 25 c?

Bapuanm 26.

3apava. /[nMHy HUTH MasTHHKA yBEJIMYWIU B 4 pasa, a aMIUIMTYLy
KoJieOaHuH yMEHBIIIH B 2 pa3a. Kak M3MEHHUTCS Teproi KoJaeOaHmit
MasiTHUKa?

Bapuanm 27.

3apaua. Ckopocts 3Byka B Boae 1450 m/c. Ha kakom paccrosiHun
HaxomATCS OJMKaWIiue TOYKH, COBEpIIalolue KoyieOaHus B
MIPOTHBOTIOJIOKHBIX (hazax, €CJIM YacToTa Koyiebanuii paBHa 725 ['?
Bapuanm 28.

3apaua. Marematudeckuii MmasTHUK coBepiimi 100 kosebanuii 3a 314
c. Uemy paBHa jjiiHa MasiTHUKa?

Bapuanm 29.

3agaua. J{nmuHa BostHbI B Bo3ayxe 17 cM (mpu ckopoctu 340 m/c). Haiitu
CKOPOCTh PacHpOCTpaHEHHs 3ByKa B TeJE€, B KOTOPOM IMpU TOU Ke
4acToTe KoJieOaHWH JyTiHA BOJIHBI paBHA 1,02 M.

Bapuanm 30.

3agaya. Marematuueckuii MasTHUK JJIMHOM 1M ycTaHoOBIieH B judre,
KOTOPBIii IBIKETCS BHU3 PasrOHAACH ¢ yckopeHueM 3 m/c®. Uemy paBeH
nepuos Koyiebanuit aToro MasitTHuka? MasTHUK coBepmuia 3a 40 ¢ 240
Kosebanuid. HaliTn mepuon u yactoTy KojieOaHMiA.

Bapuanm 31.

3anaua. Kakyto paboTy Hajlo COBEpIINTh, YTOOBI TeJI0 Maccoit m = 20
KT BTAIIUTH 10 HAKJIIOHHOM TJIOCKOCTH BbICOTOM h = 1,5 M 1 ocHOBaHHEM
a =4,5 m. Koapdunument tpenuns p = 0,2.

Bapuanm 32.
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3anaua. B a30Te B3BeIICHBI MBUTMHKU, KOTOPBIE ABHXKYTCS TaK, KaK €CI1
Obl OHM OBLIM OYEHb KPYNHBIMH MoJIeKyJamu. Macca m Kaxaoi
neuHKE paBHa 6-107° r. a3 maxoaures npu Temmneparype T = 600 K.
OrnpenenuTh CpelHuEe KBaJIpPaTHUYHbIE CKOPOCTH Ugs, a TaKXKE CpeIHUE
KHHETUYECKUE IHEPTUU Wioer TIOCTYIATEIIBHOTO JIBM)KCHUS MBUTUHKUA U
MOJIEKYJIbI a30Ta.

Bapuanm 33.

3apaua. Hackosbko mepeMecTUTCsl OTHOCUTENLHO BOJIBI JIOJIKA JJTMHOM
| = 5,5 M 1 maccoit m; = 250 Kr, eciau 4YeJ0oBEK Maccoil my = 85 Kr
neperen ¢ KOpMbl Ha HOC JIOAKH?

Bapuanm 34.

3apaua. Cmech renus 1 aproHa HaxoauTcs rpu temmneparype T = 1600
K. Omnpenenutrb cpeaHio0 KBaJApaTUYHYIO CKOPOCTh U  CPEIHIOI0
KHHETHYECKYIO DHEPTHUIO aTOMOB TeJIHS M aproHa.

Bapuanm 35.

3agauya. Konba BMectumoctbio V = 12 11 coaepkut ra3z maccoid m = 1,2
r noxa gasiaenuem p = 400 klla. OnpenenuTe CpeaHIO KBaAPATHYHYIO
CKOPOCTb MOJIEKYJI rasa.

Bapuanm 36.

3agaua. B monke maccoit M = 260 Kr cTOUT 4esioBeK Maccor m = 70 KT.
Jloaka TUTBIBET CO CKOPOCTHIO L = 4 m/c. UenoBeK mphITaeT C JIOJKU B
TOPU30HTAILHOM HAMpaBJIEHUH CO CKOPOCThI0O U = 2 ™/c. Haiitm
CKOPOCTh JIOJKH TOCJIE MpbDKKA YeJoBeKka: 1) Bmepesd MO JABHKEHUIO
JIOJIKH; 2) B CTOPOHY, IPOTHUBOIOIOKHYIO ABMKEHHIO JIOJKHU.
Bapuanm 37.

3agaya. HaiiTu cpeHIoo KBaJIpaTUYHYIO, CPEIHIOI apu(dMETHUYECKYIO
1 HauOoJiee BEPOSITHYIO CKOPOCTH MOJIEKYJ Bojopoja. Beruncienus
BBITIOJTHUTH I Tpex 3HaueHui Temneparypol: 1) T=40K;2) T =310
K; 3) T=5000 K.

Bapuanm 38.

3agaua. PaccrosHue Mexnay rpeOHsMU BOTH B Mope A=5 wm. Ilpum
BCTPEUHOM JBM)KCHMHM KaTepa BojHa 3at=1 ¢ ymapseT o Kopmyc
karepa N1=4 paza, a npu nonyrHoMm N2=2 paza. HaiiTu ckopocTs katepa
Y BOJIHBI.

Bapuanm 39.

3agaya. Kak m3MmeHuTcs mepuo]; KoJieOaHH MPY>KWHHOTO MasTHHKA
IIPY YMEHBILIEHNN MaccChl Ipy3a B 2,25 pa3?

Bapuanm 40.

3agaya. CKoJIbKO BpEMEHH OYJIET CKAThIBAThCs 0€3 CKOIBKEHUs 00pyd
C HAaKJIOHHOM TuIoCKoCTH JTiHO#H | =4 M u BbicoTOl h = 10 cm?

Bapuanm 41.
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3agaua. B cocyne BMectumocthio V = 0,01 M3 coiepskutes cMech ra3oB
- a30Ta Maccoit my = 14 r 1 BoJopoJa Maccoi mp = 2 T Mpu TEMIEpaType
T =320 K. Onpenenutp naBieHUe CMECH ra30B.

Bapuanm 42.

3amava. ToHKHII OJJHOPOIHBII CTep)KEHb UIMHOM | U3 BEepTHKAIBLHOTO
MIOJIOKEHUs TNaJaeT Ha TOPU30OHTAIBHYIO IIOBEpXHOCTb. Haitu
JIMHEWHBIE CKOPOCTH KpalHEW M CpeAHEN TOYEK CTEPKHS B MOMEHT
BPEMEHH, KOTJ]a CTEP)KEHb 3aiiMET rOPU30HTAILHOE TI0JIOKEHUE.
Bapuanm 43.

3agauya. B 6anone BMecTuMocThi0 V = 50 11 HAX0AUTCS BOJOPOJ ITPU
temrneparype T = 295 K. Ilocie Toro kak wyacTb BOJOpOJA
M3pacxo/I0BaId, JaBieHue B Oamuione nmonusminock Ha AP = 0,4 MIla.
Omnpenenute Maccy m U3pacxoJ0BaHHOTO BOJOPOA.

Bapuanm 44.

3apaya. Ha skBaTope HEKOTOPOW IUIAHETHI TEJIO BECUT B JIBa pasa
MeHblIe, 4YeM Ha noJitoce. Haiitu nepuos oOparieHus miaHeTbl BOKPYT
cobcTBenHoi ocu. TTIIOTHOCTE BemmecTBa miaHeTsl p = 3,0%10% kr/v®.
Bapuanm 45.

3agaya. /[Ba TErIOM30JIMPOBAHHBIX OAJIJIOHA HAIOJIHEHBI BO3IYXOM M
COCTMHEHBI KOPOTKON TPYyOKOH ¢ kpaHOoM. OObeMbI 0aNIOHOB, a TAKXKE
JABJICHUE U TeMIlepaTypa Bo3ayxa B HUX paBHbl Vi, P1, T1 u Vo, P2, To.
Haiitn naBnenue BO3ayXa, KOTOpPO€ YCTAHOBUTCS IIOCIE OTKPBITHS
KpaHa.

Bapuanm 46.

3apaya. B Oamione BMecTUMOCThIO V=12 11 HaxOIUTCA KHUCIOPOI
Maccoil m=16 r. OnpenenuTh KOJMYECTBO BeIIeCTBA N W yucio N
MOJIEKYJI rasa.

Bapuanm 47.

3anayva. [IpsmonnHeliHOe IBM>KEHHE TOUYKHU OINUCHIBAETCS YPaBHEHUEM
x = 5t+ 1,2t M. HaiiT cKOpoCTb M YCKOpEHHE TOYKH B MOMEHT BPEMEHH
8 c.

Bapuanm 48.

3anpayva. J{uck paguycom 10 cM Bpaiaercs CorjiacHO ypaBHEHUIO @ = A4
+ Bt+Ct3, rie 4 =5 pax, B = -3 pan/c, C =0,2 pan/cS. Onpenenutsb
MOMEHT BpeMeHU t, Korja TaHIMeHUHUAJIbHOE YCKOPEHHE TOYEK Ha
OKPYKHOCTH aucka paBHO 0,9 M/c?. UeMy paBHBI yIiioBas CKOPOCThb @),
YIJI0BOE€ YCKOPEHUE € M MOJHOE YCKOPEHHUE & TOYEK HAa OKPYKHOCTHU B
3TOT MOMEHT BPEMEHH?

Bapuanm 49.

Bagaya. B Gamwione obvemom V = 0,20 M° HaxomuTcs ra3 MO

nasnenueM P1 = 200 kIla u npu Temneparype Ti1 = 295 K. Ilocne
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HakauuBaHus rasza gasienue P> = 600 klla u Temneparypa T2 = 325 K.
Ha ckosbKO yBEMYMIIOCH YMCIIO MOJIEKYII ra3a’?

Bapuanm 50.

3agaya. OIHOPOAHBIN CIUIOIIHOM IMUIMHAP Maccoll m = 4,0 xr u
paauycom R = 1,6 cM B MOMEHT BpeMeHH t = | ¢ HAUMHAET OIyCcKaThCsl

0JT IEMCTBUEM CHIIbI TsDKeCTH. HailTh yrioBoe yCKOpeHHe [UIUHIpA.

Tunosuwie eonpocwl k sxzameny N 1 (1 Kypc):

3aoanue o1 nokazamens oyenuesanun 0ec1<punmopoe:

«3naemy

Buo 3zaoanua

1. lonstne npenmera — «puszuka». Mexanuka. Paznensl MexaHHUKH.
Cucrema orcuera. KuHemaruka MOCTYNaTeIbHOTO  JIBHKECHHS
MaTepuaabHON TOYKH.

2. CnocoObl omwcaHus IBUXKEHHS. [IOHATHS: paguyc BEKTOpP, MyTh,
NepeMeleHue, CKOPOCTh, YCKOPEHHE. YPaBHEHUS JBUKEHHUS TOUKH,
TUTIBI ABMKEeHUH. HopManbHOE M TaHTeHIIMAIbHOE YPaBHEHHSI.

3. KunemaTtrnka BpamarensHOro JBWKeHWsA. [lepwox w  dacrtorta
BpallleHUs. YTJI0BOE MepeMeENIeHrEe, CKOPOCTh U YCKOpeHHe. BeKkTopsl,
HalpaBJICeHUE, JAEUCTBUSA HaJx BeKTopaMu. CBs3b BpAlATEIbHBIX U
JIMHEWHBIX XapaKTEPUCTUK JBUKEHHUS.

4. JluHamMuKa MaTepuaIbHON TOYKU: WHEPIHs, Macca, MEePBBIA 3aKOH
Hprorona. Mepa uHepiuu, UMIyJIbC Tejla, CUila, paBHOACHCTBYIOIIAS
cuia.

5. Bropoit 3akoH HpioTOHA, OCHOBHOE ypaBHEHHE MOCTYMNATEIbHOTO
nBrokeHud. Tpertuii 3akod Herotona. [Ipumepst cuit.

6. Cucrema MarepHalbHBIX TOYEK. 3aKOH COXpPaHEHHs] HMITYJIbCA.
Lentp macc cucrtembl. 3aKOHBI IBH)KEHHS LIEHTpa Macc. TpeTuil 3aKkoH
Hsrorona.

7. TlpeoOpazoBaHus lanumnes. MexaHuueckuit TIPUHITAT
OTHOCHUTEIIbHOCTH.

8. Ilonstust suepruu. MexaHuyeckass DSHEprus, KHUHETHYECKas W
MOTEHUUAIbHAs SPHEPTUA.

9. IlonsaTHe MexaHnuecKoi paboTel. CBOMCTBA KUHETHUECKOM SHEPTUH.
10. TlorenumanbHas sHeprus. [loHsTHE BHEIIHUX W BHYTPEHHUX CHIL,
UX B3aHMOCBS3b.

11. Tlpumepsl TOTEHLIMATBHBIX CHI. 3aKOH COXpPAaHEHHS HHEPTHH.
AGCONIOTHO yIIpyrue U Heynpyrue coyaapeHus.

12. Tlonsatue ¢usnyeckoro mos. ['paBuranmonnoe mone. PeaktuBHas
cuna. Kocmuueckue CKopocTu.

13. HeunepnmanbHble cucteMsl oTcueta. Cuna HHEpUMH TPHU

MOCTYIIaTCJIbHOM U BpalllaTCIIbHOM OBHUKCHUH. Cuna Kopnonﬂca.

TEOPETHUYECKUI
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14. Jlunamuka BpalieHUs MaTepUaIbHOW TOUYKHM. MOMEHT MMIylbca
YaCTUIbI U1 MOMEHT CHJIbl. 3aKOH COXpPaHEHHUs, MPOEKIMHM MOMEHTa
HMITYJIbCA.

15. Jlunamuka TBepaoro Ttena (MOCTYyMaTeIbHOE W BpallaTeIbHOE
NBUKEHHE). BpalieHue Tena BOKpYr HENOJBMKHOM OCH, MOMEHT
MHEpPLMH Tena.

16. Teopema Illreiinepa. [Ipumepsl MOMEHTOB MHEPIHH (HUIUIECCKUX
TeNl.

17. MomeHT wuMIyabca U MOMEHT CHJI TBEpPIOTro Teja. 3aKoH
COXPAaHEHHS MOMEHTA UMITYJIbCa.

18. Kunerwmueckas SHEpPrHs BPAIIAOIIETOCs Tela OTHOCHTEILHO OCH Z.
PaboTta BHETHUX CUJI JUI Bpallarollerocs Teja.

19. Kunernueckas 3HEpPTHs TBEPJOTO TeJia MPHU CIOKHOM JIBHKCHHH.
AHaJOTHs MEXTY TOCTYNATEIHbHBIM M BPAIIATeIbHBIM JIBHKECHUSIMU.
20. CrmenmanpHasi TeopHs  OTHOCHTENBHOCTH.  [IpeoOpazoBaHus
Jlopenua.

21. VnTepBan BpeMEHHU H JJIMHA OTPe3Ka B Pa3HBIX CHCTEMaxX OTcUeTa
Ha OCHOBe mnpeobOpaszoBanuii Jlopenma. OgHOBpEMEHHOCTh COOBITHUN B
Pa3HbIX CUCTEMAaX OTCYETA.

22. DIeMEHTBHl PeISITUBUCTCKOW AUHAMHUKUA. CBS3b SHEPTHH U MAacCCHI.
DJIEMEHTHI MEXaHUKH KUJKOCTEN U Ta30B. 3aKOH ApXuMea.

23. JIBwKeHUs >XUAKOCTH M Ta3a, XapaKTePUCTUKH €ro OIMHCaHUS.
YpaBHeHUEe HEPA3PBIBHOCTU. Y paBHEHUE bepHyiiu.

24. Bs3KOCTb KUIKOCTH. PexxuMbl TeueHus >kugkoctu. OnpeneneHue
BsizkocTu: Metos Ctokca, meton Ilyazeiins.

25. MonekynsapHas ¢u3uka (CTaTUCTHYCCKUN TIOJIXOJl OIMHMCAHUS
TEPMOJIMHAMHUYECKHUX cucTeM). TepMoInHaMuKa.

26. UneanpHpli Ta3. 3akoHB WJACATBHOTO Ta3a M IPOIECCHI
(M30XOPHBIN, U300APHBIA, H30TEPMUYCCKUN).

27. YpaBHEHUE COCTOSIHUS uaeanbHOro raza. OCHOBHOE YypaBHEHHE
MOJIEKYJISIPHO-KHUHETUYECKON TEOPUH UJICAIbHBIX T'a30B.

28. 3akoH MakcBelia 0 pacnpeesieHuU MOJIEKYI UeaIbHOTO ra3a Mo
ckopocTsaM. bapomerpuyeckas popmyna.

29. Pacnpenenenue bonbiiMana. CpeaHee 4YHMCIO CTOJIKHOBEHMM U
CpeAHss JJIMHA CBOOOAHOTO Mpobera MOJIEKYII.

30. OCHOBBI TEPMOJIMHAMHUKH, HCIOJIb3yeMble TIOHATUSA. 3aKOH
bonbuiMana 0 paBHOMEpPHOM pacHpeleleHUN SHEPTUU IO CTENEeHIM
cB0OO/IbI (3aKOH PaBHOPACIPEACTICHHUS).

31. IlepBoe Hauano TepMoaMHaMUKU. PabGora ra3a mnpu ero
pacIIupeHuH.

32. TemnoeMKoCTh WIEANBLHOTO Traza. MOJspHas TEMIOEMKOCTh MPHU

HOCTOSHHOM OOBEME.
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33. MounsipHasi TEIUNIOEMKOCTh IPU MOCTOSIHHOM JIaBJICHUH. Y paBHEHUE
Maiiepa.

34. U3omporiecchl:  W30XOpHBIH, W300apHBIA, HW30TCPMUUCCKHIA,
annabaTHYecKuil.

35. Pabora mpm ammabarmdyeckom mporecce. [lomuTponudeckre
IIPOLIECCHI.

36. Kpyroseie mporeccsl (mukibl). OOpatumble ¥ HEoOpaTUMBIE
npoueccel. OHTponus. HepaBenctBo Knaysuyca. W303HTponuitHbIN
porecc.

37. ®opmyna bombeimana g sHTpormH. [IpuHIMI BO3pacTaHus
SHTponMH. Bropoe Hayaso TepMOAMHAMHMKH. TpeTbe Ha4alo
TEPMOIMHAMHUKHU.

38. TemnoBble IBUTATENN U XOJIOAWIBHBIC MaUHBL. Teopema KapHo.
[uxn Kapuo u ero KIIZ.

39. PeanbHbIe ra3el. YpaBHeHnue Ban-nep-Baansca.

40. Buyrpennsisi sHeprusi raza Ban-mep-Baambca. Wzotepmsl s
peasibHOTO rasa.

Tunoesle 3a0auu K rxzameny Ne 2 (1 kypc):

3aodanue 0151 nokazamessn OYEHUBAHUA OECKPURMODPOB:

«Ymeemy, «Bnaoeem»

Buo 3zaoanua

Bapuanm 1.

3agaua. [IpsmonuHeiiHOe IBUKEHHE TOYKU OIMUCHIBACTCA ypaBHEHHEM
x=-10t+4*t?. HaiiTu CKOpPOCTh M YCKOPEHHE TOUKH B MOMEHT BPEMEHH
10c.

Bapuanm 2.

3apava. B OGayutoHe BMeCTUMOCTBIO V = 6 JI HaXOJUTCS KHUCIOPOT
Maccoit m = 8 r. OmnpeaenuTh KOJMYECTBO BEIIECTBA N U 4UCIO N
MOJIEKYJI rasa.

Bapuanm 3.

3agayva. Aspocrar maccoii m = 500 Kr HayaJI OIyCKaTbCsl C yCKOPEHUEM
a=0,25 m/c?. Haiitu Maccy 6asiacTa, KOTOpbIii Hano cOPOCHTH 3a 6OPT,
4TOOBI a’pocTaT MOJYYMJI TAaKOE XK€ YCKOpEHHE, HO HalpaBJIEHHOE
BEepPTUKAIbHO BBepX. COMPOTUBIICHHE BO3/IyXa HE YUUTHIBATh.
Bapuanm 4.

3anaua. /[Be GECKOHEUHO JUIMHHBIE PABHOMEPHO 3apsDKEHHBbIE HUTHU C
JIMHERHOM MIOTHOCTHIO 3apsanoB T1 =6 - 108 Ki/mu 12 =3 - 10° Ki/m
pacrioyoKeHbl MapajyieIbHO HA PAacCTOSIHUM [ = 24 ¢M JIpyr OT Jpyra.
Ha kakom paccTossHUM OT TIEPBOM HUTU  PE3yAbTUPYIOIIas

HaIPsIP’KCHHOCTD 3JICKTPOCTATHYCCKOTI'O MOJISI paBHA Hy.IIIO?

TEOPETUUCCKUH /

MPAKTUYECKUI
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Bapuanm 5.

3agaua. [IpsMonuHEHOE TBMKEHUE TOYKH OINUCHIBACTCS YPaBHEHUEM
x = 5t+ 1,2t . Haiftu ckopocTb M yCKOpEHHE TOUKH B MOMEHT BPEMEHH
8c.

Bapuanm 6.

3anpaua. Teno maccoii mi= 4,0 Kr ynpyro CTaJKUBaEeTCs C TOKOSIIIMCS
TEJIOM, TIPH ATOM €T0 CKOPOCTh YMEHBIIWIIACH B N = 4 pa3a U U3MEHHUIIACh
110 HarpaBJeHUIo Ha yroi o = 90°. Haiitu Maccy m2 BTOporo tena.
Bapuanm 7.

3agaya. HebGomnpiioe Teno ABWXKETCS CHHU3Y BBEpX I10 HAKIOHHOM
IJIOCKOCTH, cocTaBisitomieii yron o = 20° ¢ ropuszoHToM. Haiitu
KOA((UITMEHT TPEHHS, €CIIM BpeMs TI0IheMa TeJia 0Ka3aJioch B 1] = 2,5
pa3a MeHbIlIe BpEMEHH CITyCKa.

Bapuanm 8.

3apaya. Kucinopon npu HOPMAJIBHBIX YCIOBHSIX 3aMOJIHSET COCY
BMECTUMOCTBIO V=1511. OnpenenuTs KOJINYECTBO BEIIECTBA I'a3a U €ro
Maccy.

Bapuanm 9.

3agaya. ABTOMOOWJIb €ET IO IIOCCE CO CKOPOCThIO L = 52 KM/d.
Koaddumuent tpenns Mexay KojaecamMud aBTOMOOWIISI U JIOPOTO#M [l =
0,30. 3a kakoe MHHHMQJIbHOE BpPEMS aBTOMOOWIb CMOXKET
pa3BepHYTHCS, HE CHUXKAsl CKOPOCTH?

Bapuanm 10.

3apaya. I'a3 npu Ttemneparype T = 319 K u gaBnenun p = 0.7 Mna
UMeeT IUIOTHOCT, p = 16 kr/m3. OmnpenenuTs OTHOCHTEIHHYIO
MOJIEKYISIpHYIO Maccy Mr raza.

Bapuanm 11.

3apava. /Iga Opycka mMaccamum mi=1,8 Kr m mp=6 Kr, COCIMHCHHBIC
IIHYpOM, JieaT Ha cTtoje. C KakuM yCKOpEHHEeM a OyAyT JIBUTaThCs
OpyckH, ecid K OJHOMY W3 HHX MNpwioxutrh cuiry F=12 H,
HampaBlIeHHYI0 Topu3zoHTanbHO? KakoBa Oymer cuna HarskeHus T
IIHYpa, COCOUHSIONIET0 OpyCcKH, eciu cuily F MpHIIOKHUTh K MepBOMY
opycky? TpenueM npeHeOpeys.

Bapuanm 12.

3agaya. OmnpenenuTh KOIPPUIMEHT TMOBEPXHOCTHOTO HATKEHUS
BOJBI, €CIIM Ha paMKy JUIMHOW 15 cM B Bojae [eilcTByeT cuia
MIOBEPXHOCTHOTO HaTsxeHus 36*10 H.

Bapuanm 13.

3agaya. HaxinoHHas TMIOCKOCTh, oOpasyromias yroin o = 25° ¢
IUIOCKOCTBIO TOpU30HTa, uMeeT umHy |=4 ™. Teno, nBurasch
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PaBHOYCKOPEHO, COCKOJIB3HYJO C 3TOHM IUIOCKOCTH 3a Bpems t=6 c.
Onpenenuth KOA(QHUIUEHT TPEHUS L TEA O TIOCKOCTb.

Bapuanm 14.

3agauya. B Gamnone comepxkurcs ra3 npu temneparype t1=120 °C. o
Kakol Temmeparypbl tz HYXHO Harperb Tra3, 4ToObl €ro JaBlieHuE
YBEJIMYMIOCH B JIBa pa3a?

Bapuanm 15.

3agaya. Ha BepxHeM Kparo HaKJIOHHOW IUIOCKOCTU YKpEIUIeH OJIOK,
4yepe3 KOTOpbI mepekuHyra HuTh. K OIHOMY KOHIly HUTH NpUBS3aH
rpy3 Maccoil mi=3 Kr, JeKaliil Ha HaKJIOHHOM TuIockocTu. Ha npyrom
KOHILIE BUCUT I'py3 Maccolt mp=1 kr. HakioHHas miaockocTh 00pasyer ¢
TOPU30HTOM yros o = 45° KOA(pQOUIMEHT TPEeHUs MEXAy TI'py30M U
HaKJIOHHOM TockocThio W = 0,1. Cuutas HUTh U OJOK HEBECOMBIMHU,
HalTH YCKOpPEHHE a, C KOTOPBIM JIBUXKYTCS TPY3bl, U CHUJY HATSDKEHUS
Huth T.

Bapuanm 16.

3apaya. OnpenenuTh KOJHUYECTBO BEIIECTBA N M KOHIEHTPALMIO N
MOJIEKYJI ra3a, COAePKAIIEToCs B K0J10e BMeCTUMOCTRIO V = 320 oM pH
temneparype T = 295 K u naBnenun P = 65 klla.

Bapuanm 17.

3anaya. Kosieco BpaiaeTcsi BOKpYr HEMOABUKHOM OCH, IIPU 3TOM yroJl
@ €ro MoBOPOTA 3aBUCHT OT BPeMeHH Kak ¢ = f £, rie f = 0,20 paxn/c?.
Haiitu mosiHOE ycKOpeHHE a TOUKH Ha 0001 Kojieca B MOMEHT t =5 ¢,
€CJIM CKOPOCTh TOYKH B ATOT MOMEHT L = (0,65 m/c.

Bapuanm 18.

3agaya. Touka ABUXKETCS MO OKPYXKHOCTU paguycoM 4 M COTJIacHO
ypaBHeHnio S = A*t3, rie m/c®. B kakoif MOMEHT BpeMeHH HOpPMAJIbHOE
ycKopeHue OyaeT paBHO TaHTeHIHAIbHOMY ;! OIpenenuTbh MOJIHOEe
YCKOpPEHUE a, YIII0BOE YCKOPEHHE U CKOPOCTh B ATOT MOMEHT.
Bapuanm 19.

3agaya. MarematuuecKkuii MasTHUK JJIUHOW 1M ycTaHOBIeH B iudre,
KOTODBIH JBMKETCS BHUA3 PA3roOHAACH ¢ yckopeHueM 3 m/c?. Uemy paBen
nepuo KojiebaHui sToro MastHuka? MastHuk coBepiua 3a 40 ¢ 240
KosiebaHuid. HaliTu mepuon u yacToTy KoJieOaHHiA.

Bapuanm 20.

3anayua. Kakyto paboTy Ha/lo cOBEpIINTh, YTOOBI TeJ0 Maccoil m = 20
KT BTAIl[UTh [0 HAKJIOHHOM TJIOCKOCTH BbICOTOM h = 1,5 M 11 OcHOBaHUEM
a =4,5 m. Koapdunuent tpenuns p = 0,2.

Bapuanm 21.

3agauya. B a30Te B3BEIICHBI BLTUHKY, KOTOPBIE IBUXKYTCS TaK, KaK €CIIN

Obl OHM OBLIM OYEHb KPYNHBIMH MoJieKyJamu. Macca m KaxzIoi
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neuHEKE paBHa 6-107° r. a3 maxoaures npu temmneparype T = 600 K.
OrnpenenuTh CpelHue KBaJIpPaTHUYHbIE CKOPOCTH Ugs, a TaKXKE CpeIHUE
KUHETUYECKUE IHEPTUU Wiocr IOCTYATEIIBHOTO JIBMXKCHUS MBUTUHKUA U
MOJIEKYJIBI a30Ta.

Bapuanm 22.

3apauya. Hackosibko epeMecTUTCSl OTHOCUTENLHO BOJIBI JIOJIKA JJIMHOM
| = 5,5 M 1 maccoit mi = 250 Kr, eciau 4eJoBEK Maccoil my = 85 Kr
Teperies ¢ KOPMbl Ha HOC JIOJIKH?

Bapuanm 23.

3apaua. Cmech renus 1 aproHa HaxouTcs rpu temmneparype T = 1600
K. Omnpenenutb cpeaHio0 KBaJAPaTUYHYIO CKOPOCTh U CPEIHIOI0
KHHETHYECKYIO DHEPTHUI0 aTOMOB T'eJIHS M aproHa.

Bapuanm 24.

3agauya. Konba BMectumoctbio V = 12 11 coaepkut ra3z maccoid m = 1,2
r noxa gasiaeHuem p = 400 klla. Onpenenuts CpeHIO KBAaIPaTUYHYIO
CKOPOCTb MOJIEKYJI rasa.

Bapuanm 25.

3agaua. B monke maccoit M = 260 Kr cTouT 4ejioBek Macco m = 70 Kr.
Jloaka TUTBIBET CO CKOPOCTHIO L = 4 m/c. UenoBeK mphITaeT C JIOJKU B
TOPU30HTAILHOM HAMpaBJIEHUH CO CKOPOCThI0O U = 2 ™/c. Haiitm
CKOPOCTh JIOJKH TOCJIE MpbDKKA YeJoBeKka: 1) BHepesd MO JABHKEHUIO
JIOJIKH; 2) B CTOPOHY, IPOTHUBOTMOIOKHYIO ABHUKEHHIO JIOIKH.
Bapuanm 26.

3agaya. HaiiTu cpeqHioo KBaipaTUUHYIO, CPEAHIO0 apu(PMETUUECKYIO
1 HauOoJiee BEPOSITHYIO CKOPOCTH MOJIEKYJ Bojopoja. Berumcienus
BBITIOJTHUTH I Tpex 3HaueHui Temmeparypol: 1) T=40K;2) T =310
K; 3) T =5000 K.

Bapuanm 27.

3agaua. PaccrosHue Mexay rpeOHsSMU BOJIH B mope A=5 M. [lpu
BCTPEUHOM JBW)KCHMHM KaTepa BoJHA 3at=1 ¢ ymapseT o Kopmyc
karepa N1=4 paza, a npu nonyrHoMm N2=2 paza. HaiiTu ckopocTs kaTepa
Y BOJIHBI.

Bapuanm 28.

3agaya. Kak mu3MmeHuTcs mepuo]; KoJieOaHW MPY>KWHHOTO MasTHHKA
IIPY YMEHBILIEHNN Macchl Ipy3a B 2,25 pas?

Bapuanm 29.

3agaya. CkoJIbKO BpeMeHH OyZIEeT CKaThIBaThCs 0€3 CKOJIBKEHUS 00pyd
C HAKJIOHHOW TuT0CKOCTH JuTnHOMU | =4 M 1 BeicoToi h = 10 cm?

Bapuanm 30.

20



3agaua. B cocyne BMectumocthio V = 0,01 M3 coiepskutes cMech ra3oB
- a30Ta Maccoit my = 14 r 1 BoJopoJa Maccoi mp = 2 T Mpu TEMIEpaType
T =320 K. Onpenenuts 1aBIeHUE CMECHU T'a30B.

Bapuanm 31.

3amava. ToHKHII OJJHOPOIHBII CTep)KEHb UIMHOM | U3 BEepTHKAIBLHOTO
MIOJIOKEHUs TNaJaeT Ha TOPU30OHTAIBHYIO IIOBEpXHOCTb. Haitu
JIMHEWHBIE CKOPOCTH KpalHEW M CPEAHEW TOYEK CTEPKHSA B MOMEHT
BpEMEHH, KOTIa CTEP’KEHb 3aliMET FOPU30HTAIBHOE MOJI0XKEHHE.
Bapuanm 32.

3agaya. B 6ayimone BMecTuMocThi0 V = 50 11 HaX0AUTCS BOJOPOJ HpHU
temrneparype T = 295 K. Ilocie Toro kak wyacTb BOJOpOJA
M3pacxo/I0BaId, JaBieHue B Oamuione nmonusminock Ha AP = 0,4 MIla.
Omnpenenute Maccy m U3pacxoJ0BaHHOTO BOJOPOA.

Bapuanm 33.

3apaya. Ha skBaTope HEKOTOpPOW IJIAHETHI TEJIIO BECUT B JIBa pasza
MeHblIe, 4YeM Ha rnositoce. Haiftu nepuon oOpateHust miaHeTbl BOKPYT
cobcTBenHoi ocu. TTIIOTHOCTE BemmecTBa miaHeTsl p = 3,0%10% kr/v®.
Bapuanm 34.

3agayva. /[Ba Temaon301MpoOBaHHBIX OajlIOHA HAIOJHEHBI BO3yXOM U
COCIMHEHBI KOPOTKON TPyOKOi ¢ kpaHoM. OOBbeMbI OAJTTIOHOB, a TAKKE
JABJICHUE U TeMIlepaTypa Bo3ayxa B HUX paBHbI Vi, P1, T1 u Vo, P2, To.

Haiitn naBnenue BO3ayXa, KOTOpPO€ YCTAHOBUTCS IIOCIE OTKPBITHS

KpaHa.
Bapuanm 35.
3apaya. bawion, coxepxkanui a3zoTr Maccod mi = 3,0 Kr, npu

WCTIBITAaHUU B30pBasics mpu Temmeparype t1 = 335 °C. Kakywo maccy
BOJIOPOJIa M2 MOKHO XPaHUTh B 3TOM OajlsIOHE MPH TeMIeparype t2 = 24
°C, uMes IATUKPATHBIN 3amac MPOYHOCTH?

Bapuanm 36.

3agaua. Teno Opocunu nmox yriom o = 30° K TOPU30HTY CO CKOPOCTHIO
Lo = 45 m/c. HaiiTu HOpMallbHOE 8n U TAHT'CHIIMATBHOE d; YCKOPEHUS
yepe3 Bpems t = 15 ¢ nmocie Hauana ABUKEHUS Tela.

Bapuanm 37.

3agava. Jlocka Maccoi M paBHOMEpPHO [IBWKETCA IO TIJIAJKON
TOPU30HTAIIBHOM MOBEPXHOCTH CO CKOpPOCTBIO L. CBEpXy Ha JOCKY
OCTOpPOKHO KJIaAyT Kupnud maccod m. Kakoe paccrostHue npoitaer
KUPIHY MO JIOCKE 3a BPEMs €ro MpPOCKaJIb3bIBAHHUS 1O OCTAHOBKH?
KoadduimenT Tpenus Mexay KUPIUIOM U JOCKOM paBeH L.

Bapuanm 38.

Bagaya. B Gamwione obvemom V = 0,20 M° HaxomuTcs ra3 MO

nasnenueM P1 = 200 kIla u npu temneparype Ti1 = 295 K. Ilocne
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HakauuBaHus rasza gasienue P> = 600 klla u Temneparypa T2 = 325 K.
Ha ckosbKkO yBEIMYMIIOCH YUCIIO MOJIEKYJI ra3a?

Bapuanm 39.

3agaya. OIHOPOAHBIN CIUIOIIHOM IMUIMHAP Maccoll m = 4,0 xr u
paauycom R = 1,6 cM B MOMEHT BpeMeHH t = | ¢ HAUMHAET OIyCcKaThCsl
MOJT JIEMCTBUEM CHIIbI TsDKECTH. HallTu yrinoBoe yCKopeHue UUInHIpa.
Bapuanm 40.

3agaya. Kucinopon npu HOpPMaJbHBIX YCIOBHUSIX 3aIOJIHAET COCYA
BMecTHMOCTBIO V=30 1. OnipeienuTh KOJIMYECTBO BEUIECTBA I'a3a U €ro

Maccy.

Tunoesvie sonpocewt k 3xzameny N 2 (1 kypc):

3aoanue onsa noxkazamens ouenuesanun 0ec1<punmop06:

«3naemy

Buo 3zaoanua

1. DOnektpoctatuka. CBOWCTBa JIEKTPUYECKOTO 3apsiga, 3aKoH
coxpanenusa. 3akoH KynoHna (ckansipHas, BEKTOpHas 3alKCh). 3aKOH
Kynosna B cpeze.

2. DIIeKTpOCTAaTUYECKOE TIOJIe M €ro HampsbKeHHOCTh. [lpuHIumn
Cyneprno3uiuu. JIMHUM HanpsHKEHHOCTH 3JIEKTPOCTATHUYECKOTO IOJIS.
OnHOpOAHOE U HEOAHOPOAHOE AIEKTPOCTATUYECKOE TIOJIE.

3. Ilorox BekTopa HampspkeHHOCTH. Teopema [aycca. [lpumenenue
Teopemsl ["aycca: anexTpocTaTiueckoe noje 6eCKOHEYHOM paBHOMEPHO
3apshkeHHOU miockocTd. [lone AByX OECKOHEUHBIX MapallIeNIbHBIX C
OJIMHAKOBBIMU 10 MOJYJI0, HO MPOTHUBOMNOJOXKHBIX IIO 3HAKY
PAaBHOMEPHO 3apsKEHHBIX IIIOCKOCTEM.

4. Pabora onekrpocratuueckoro mois. Lupkynsuus — BekTopa
HaIPsKEHHOCTH 3JIEKTPOCTATUYECKOTO 1oJIsl. Teopema 0 HUPKYJIALHH.
5. lloreHumanbHast oHeprus 3apsnoB. [loTeHmman, pa3HOCTh
MOTEHIMAJIOB 3JIEKTPOCTATUYECKOTO MOJISI 3apsiia U CUCTEMBI 3apsiIOB.
OKBUINOTEHUUAJIbHBIE TOBEPXHOCTH HUX B3aUMOCBS3b C JIMHUAMHU
HaIpsKEHHOCTH.

6. DOnexkTpuyeckuit JUIIOJIb. HanpsokeHHOCTD JTUTIOJS
NEPIEHIUKYIIIPHO U NApaJUIEIbHO €ro Ocu. /(Mo B HEOJHOPOTHOM U
HEOJHOPOJHOM TIOJIE.

7. DnexTpocTaTMyeckoe IoJie B  BemecTBe. JludnekTpuku B
ANEKTPOCTATUUECKOM TMI0JI€, THUIIBl AUAJIEKTPUKOB, HMX MOJISIpU3AIUSL.
CyMMapHbIil TUNONBHBIA MOMEHT. [lOnsipM30BaHHOCTh AMAIEKTPHUKA.
JsnexTpuueckas BOCIPUMMYMBOCTD BEILIECTBA.

8. Bekrop IEKTPUYECKOTO CMEILEHNUS. JvanexTpuueckas

IMPOHUIACMOCTb CPECABI. TeopeMa Faycca L BEKTOPpa 3JICKTPHUYICCKOT'O

CMCIICHMA.

TEOPETUYECKUI
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9. TlpoBoaHHMKH B 3MeKTpocTaTHIeCKOM mose. CBOHCTBA 3aMKHYTOM
MIPOBOISAIIEH 000JIOUKH.

10. DnexTpoEMKOCTb. Konnencaropsl. Emkoctb IIJIOCKOTO
koHjieHcaropa. CoelMHeHHE KOH/IEHCATOPOB.

11. DHeprus 3JIEKTPUYECKOIrO IMOJIS: CUCTEMBI 3aps/IOB YEIUHEHHOIO
MIPOBO/IHHKA, 3apSHKEHHOTO KOHJIEHCATOPA. DHeprus
ANEKTPOCTATUUECKOTO MOJISI.

12. Dnekrpudeckuii TOK. [IOTHOCTE AMEKTPUIECKOTO TOKA. Y paBHEHUE
HENpPepBIBHOCTU (Hepa3pblBHOCTH). 3akoH OMma Ui ydacTKa U IOJIHOM
nernu. 3akoH Oma B MHTErpayibHOW W auddepeHnuanbHoi (opme.
CoennHeHne CONPOTUBIICHU.

13. PabGoTa 1 MOIITHOCTH IEKTPUUYECKOTO ToKa. 3akoH J[xoyis JleHia
B MHTerpanbHoi U nupdepenunansHoit popme. KII/I.

14. Croponnue cwibl. O000mmeHHBIN 3ak0H OMa /I HeOJHOPOTHOTO
y4acTKa e U ero 4actHeie ciydau. [IpaBuna Kupxroda (meproe u
BTOpO¢€). [IpaBuna cocTaBieHUsI CHCTEMBbI YPAaBHEHHIA.

15. Teopus >neKkTpruecKOro Toka B MeTajuiax (Teopus Jpyne), BbIBOIbI
3akoHOB Oma u J[xoynsa-JIeHna corjiacHo NaHHOW Teopuu. fBieHue
CBEPXIIPOBOJUMOCTH.

16. Dnektpuyeckuidi TOK B modynpoBoaHukax. CoOCTBeHHas
MPOBOJUMOCTh TOJYIPOBOJHUKOB. [IpuMecHbIE MOIYMPOBOTHUKH.
DJIEKTPOHHO-ABIPOYHBIN mepexoa. [losynpoBOAHUKOBBI OHOI U
TPaH3UCTOP. HNuTterpanbhbie MHUKPOCXEMBI. [Ipumenenue
MOJIYTIPOBOHUKOBBIX TPUOOPOB.

17. Dnexkrpuyeckuii TOK B KHUJIKOCTSIX. DJIEKTPOJIH3.
DNEeKTPOIUTHYECKAs TUCCOLMANUs. DICKTPOXUMUYECKUN HKBUBAJICHT.
3akonsl Dapanes.

18. Dnekrpuyeckuii TOK B ra3zax M BakyyMe. TepMOnJIEKTpOHHAS
smuccus. CaMOoCTOsITeNbHBIE U HECAMOCTOSITEIbHBIE pa3psabl. Buisl
paspsaoB. Monuzanus u pekombunanus. [lnazma.

19. MarunuTHOe 1oJie B Bakyyme, ero cBoricta. OneIThl Ipcrena. 3aKoH
Amnepa W MarHuTHas WHAyKuus. [IpaBuio 51eBoi pyku, MpaBHUIIO
mpaBoro BHUHTa (mpaBoro OypaBuuka). CHIIOBbIE JTUHUHM HHIYKIIHH
MAarHUTHOTO TOJIA.

20. 3akon buo-Caapa-Jlamnaca. MarHuTHOTO MoJie MPSIMOTO TOKa, B
LIEHTPE KPYroBOro TOKa, paMKa ¢ TOKOM. MarHuTHoOE MoJje COJIEHOUIA U
TOpOHIa.

21. BekTop MarHMTHOW WHAYKUMU. B3anmopeilicTBue mapaienbHBIX
MIPOBOJIHUKOB C TOKaMU. MarHuTHOTO MoJie JABMXKYIIErOCsl TOUEYHOTO
3apsna. CBsi3b MAarHUTHOTO U DJIEKTPUUYECKOTO MOJEH JIBUXKYILETOCS

3apsana. Cuiia JlopeHua.
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22. JIBwKeHue 3apsHKCHHBIX YacTUI] B OAHOPOJIHOM MAarHUTHOM IIOJIE.
O¢pdexr Xomma. [ToTok BekTOpa MarHUTHOW WHAYKIMH H TeopeMa
l'aycca. Ilupkymsiiuss BekTOpa MarHUTHOM HMHAyKuuu. Teopema o
LUPKYJISLUUU BEKTOpAa MarHUTHOM MHAYKUMU. CpaBHEHHE NMOTOKOB U
uupkyssiiui E u B.

23. MexaHu3M HaMarHMYWBaHHs MarHETUKOB. MarHWTHBIE CBOWCTBA
BEILIECTBA. [TapamarauTHbIN 3 dexT. ITapamaruneTuku,
(beppOMarHeTUKU 1 JHaMarHeTHKY.

24. DnextpomarHutHas uwHAyKnus. Oneitel  Papazmes.  3akoH
JNEKTPOMarHUTHOM  WHAyKHuW.  llpupoma  anekTpomMarHUTHOMN
WUHIYKLUH.

25. BuxpeBoe anekTpuueckoe ToJsie. VHIYKTUBHOCTH COJICHOMIA
(xatymku). SABnenune camounnaykuuu. J/]C camonnaykuuu. B3anmuast
MHAYKIKA. B3anMHas MHIyKTUBHOCTD JIBYX KaTymiek. Tpanchopmatop.
Kosdbdunument tpanchopmanmu. OHeprus MarHUTHOTO  IOJISL.
MarunuTHO€ 1noJie B BaKyyme U ero csoricta. OnbITel Opcrena. Pamka ¢
TOKOM. MarHuTHbI MOMEHT PaMKH C TOKOM.

26. HampaiieHne MarHWTHOTO TOJII. BEKTOp MarHUTHOW WHTYKIIHH.
JIvHUM MHIYKUMY MarHUTHOTO noJid. 3akoH buo-Casapa-Jlamiaca u ero
IIPUMEHEHHWE: MarHUTHOE IIOJIE MPSAMOro TOKa. MarHuTHoe moJe
KpYyroBOTO TOKA.

27. 3axon Ammepa. BzaumoeiicTBue mapauieabHbIX TOKOB. [ToHsTHE
€IMHULBI CHJIBI TOKA — «aMIEp» W MarHuTHas MOCTOSIHHAs, €IUHHIIA
MarHUTHON MHIYKIIMH.

28. MarautHoe TMoJIe JBHXKYLIErocss To4yeyHoro 3apsaa. Cas3b
MarHUTHOIO M JIEKTPOCTATHYECKOTO  IOJIEH,  JIBUXKYIIETOCs
IEKTPUYECKOTO 3apsa.

29. Cwa JlopeHua. JIBuxkeHHe 3aps KEHHBIX YacTHI B MAarHUTHOM
none (3- cmywas). Dddexkr Xomna. I[lorok BekTopa MarHUTHOMN
UHAYKIKU B u teopeMa ["aycca uis MarHuTHOTO I0JIs B BAKYyM€.

30. Ilupkynsuust BEKTOpa MarHMUTHOM MHIyKUMH B M Teopema o
LUPKyIsauuu BekTopa B. [Ipumenenne TeopemMsl 0 HUPKYIIALUN BEKTOpa
B nns onpenenenusi: 1) MarHuTHOro 1oJie NpSMOro TOKa; 2) MarHUTHOTO
II0JISI COJIEHOM/1a; MarHUTHOTO TI0JIsI TOPOUAA.

31. KoHTyp ¢ TOKOM B MOCTOSHHOM MarHMTHOM moje: 1) CHIIbI,
JNEUCTBYIONINE HA 3aMKHYTBI KOHTYP; 2) MOMEHT CHJI, JEUCTBYIOIIMM
Ha KOHTYpP, OPUEHTUPOBAHHBIN NEPIEHIUKYIIPHO MarHUTHOMY IOJIIO;
3) MOMEHT cuJI, JeHCTBYIOUIMI Ha KOHTYp, IPU €ro MpOU3BOJIBHOMN
OpHEHTAINH;

32. Pabora mpu mepeMmerieHuu KOoHTypa ¢ Tokom: 1) Hampanenue

OJI NCPHCHAUKYIIAPHO ABUKCHUIO IIJIOCKOI'O KOHTYpaA.
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33. Pabota npu nepeMenieHuu KOHTypa ¢ TokoMm: 2) Hanpasienue mois
B npoun3BoibHO OTHOCUTENBHO MJIOCKOTO KOHTYPA.

34. MarHuTHOe TOJie B BeHIecTBE (MEXaHM3M HaMarHUYUBAHMUA,
HaIpsHPKEHHOCTh MAarHUTHOTO I10JIsA, YCJIOBUE HA TPAHMILIE pa3jiena JABYX
MarHeTHUKOB, JMAMarHeTHK, MapaMarHeTUK, peppoMarHeTuK).

35. Onbiter  ®Dapanes. 3akon  ®Dapanes, mnpaBwio JleHma.
DNEeKTpOMarHUTHAsE MHAYKINS. 3aKOH 3J€KTPOMArHUTHOM MHYKIIMH.
36. Ilpupona 5>JIEKTPOMArHUTHOW WHAYKIHMH: 1) TpU W3MEHEHHUHU
IJIOIIA M KOHTYypa; 2) B NEPEMEHHOM MAarHUTHOM I0Jie (BUXPEBOE
AIEKTPUYECKOE TOJIe).

37. Ilpupona »SIEKTPOMArHUTHOW WHAYKIWHU: 3) oOmmil cirydait
(M3MeHseTcs MIoIa b KOHTYpa B IEPEMEHHOM MAarHUTHOM II0JIE).

38. HAYKTUBHOCTB, SIBIICHUE CAMOWHIYKIINH, B3aUMHAst WHIYKIIHUS.
39. DHeprusi 2JEKTPOMArHUTHOTO TOJs. [lOHATHSA, BBEICHHBIE
MakcBesioM: BUXpEBOE AIEKTPUUECKOE MO0JI€ U TOK CMEIEHUSI.

40. YpaBHeHuss MakcBemia: wWHTerpainbHas u auddepeHnuansHas

(dbopMbl, MaTepHalbHbIE YpaBHEHUS, CBOMCTBA ypaBHeHU MakcBena.

Tunoevte 3a0auu K xzameny Ne 3 (2 kypc):

3aodanue 0151 nokazamessn OYEHUBAHUA OECKPURMODPOB:

«Ymeemy, «Bnaoeem»

Buo 3zaoanua

Bapuanm 1.

3anaua. /[Ba 3apsan 1=30 uKn u ¢2=—20 aKJ1 HaxoAsTCsA HA paCCTOSTHUU
36 cm gpyr or apyra. HailTu mojo)KeHHME TOYKHM Ha MPSIMOi,
mpoxojsuieil 4yepe3 3TU 3apsibl. HampsyKeHHOCTh SIEKTPUYECKOTO
0JIsI, B KOTOPOM paBHA HYIIIO.

Bapuanm 2.

3agaya. DnekTpuyeckoe Iojie 00pa3oBaHO OECKOHEYHO JJTUHHOU
3apsHKEHHOW HUTHIO, JIMHEWHAs IUIOTHOCTh 3apsaa kotopoid T = 40
uKn/Mm. Omnpenenuts paboTy, coBepHIaeMyl0 JTHM IOJIEM @Ipu
MEepPEeMEIEHUH JEKTPOHA U3 TOUKH, OTCTOSIIEH Ha paccTOsHUU 12 cM,
B TOUKY Ha paccTossHuU 10 cM OT HUTH.

Bapuanm 3.

3apaya. Ilpu osnekTponm3e pacTBOpa CEpHOM  KHUCIOTBL €
conpotusiieHueM 0,6 OM 3a 60 MuH BbIIEAWIOCH 3,3 71 BOJOPOJa IIPH
HOPMaJIbHBIX YCHOBUsAX. OmNpeneauTs MOUIHOCTb, PacXOJlyeMyl Ha
HarpeBaHue JEKTPOJIUTA.

Bapuanm 4.

TEOPETUUCCKUH /

MPAKTUYECKUI

25



3agaua. batapes ¢ 5/1C 240 B u BHyTpeHHUM conpotuBiaeHueM 4 Om
3aMKHyTa Ha BHelHee comnportuBieHue 46 Owm. Hailtu noanyro
MOIITHOCTB, MoJie3Hyko MourHocTh 1 KI1J1 Garapen.

Bapuanm 5.

3agaya. DJEKTPOH BJIETA€T B OJHOPOJHOE MArHUTHOE TMOJE CO
CKOPOCTBIO M/C, HAIIPaBJICHHON MEPIECHIUKYISIPHO JIMHUSIM HHIYKITHH
MarHuTHOro mnosst. Muayknus marmuthHoro mnonst 4 mTin. Haiitu
TaHI'C€HIIMAJIbHOE ¥ HOPMaJIbHOE YCKOPEHMUSI 3JIEKTPOHA.

Bapuanm 6.

3agaya. PaccrosiHMe MexIy IUIAaCTUHAMHM IUIOCKOTO BaKyyMHOTO
koHnencatopa d = 24 mM, ;umHa twiactud | = 3,0 cm. B konzgeHcatop
napauIeqbHO €ro IIACTUHAM BieTaeT dnektpoH L=4,0-10° m/c. Ha
KaKo€  pacCTOsIHUE  CMECTUTCA  DJEKTpPOH B HaIpaBIICHUH,
NEPNeHIUKYIIPHOM IUIaCTUHAM, K MOMEHTY BbUJIE€Ta €ro Hu3
KOHJIEHCATOPa, €CIIM HanpspkeHue Mexay riactuaamu U = 3,6 B.
Bapuanm 7.

3anaua. [Ipu snexTponnse pactBopa cepHOM KUCIOTHI 32 2 4 30 MUH
BBIJCNTMIIOCH 6 J1 BOJOpOJia MPU HOPMAJBHBIX yclnoBUsX. OnpenenuTsb
COIIPOTHUBIICHHE PACTBOPA, €CJIM MOIIHOCTh TOKa 42,5 BT.

Bapuanm 8.

3apaya. Bo ckosbko pa3 KIIJ nunum snexrponepenaun ¢ 400 kB
oonpme KIT/[ nuaum snexkrponepenaun ¢ Hanpsbkenuem 160 kB, ecnu
conpotusienne quaun 400 Om, a nepegaBaemasi MOoHOCTh 12 MBT?
Bapuanm 9.

3agaya. HaliTu KMHETHYECKYIO DHEPrUI0 MPOTOHA, ABMXKYILETOCs IO
JIyT€ OKPYKHOCTH paanycoM 80 cM B MarHUTHOM Tosie 2 Ti.

Bapuanm 10.

3agaya. OmnpenenuTh Culy, ACUCTBYIOIIYIO CO CTOPOHBI TOJS
HanpsbkeHHocThi0 E=3600 H/Ki, Ha Toueunsrii 3apsa 6 K.

Bapuanm 11.

3agaya. OnpenenuTs TOMMKHY h c10g Menu, BbIACTUBIICHCS 3a BpeMst
t =4,5 4 npu 1EKTPOIU3E METHOTO KYIIOPOCa, €CJIU TUIOTHOCTh TOKA j =
60 A/m2.

Bapuanm 12.

3agayva. Tpu konaencaropa eMkoctero C1 = 10 Mx®, C2 = 25 Mx®, Cs3
= 45 Mx® mnocnenoBaTeNbHO coeluHEHbl B Oartapero. Hampsokenue
Mexay Toukamu A u B paBno U = 35 B. Haiitu 3apsag Ha Kaxaom
KOHJIEHCATOPE.

Bapuanm 13.

3agaya. [IpoTOH M 2JIEKTPOH, YCKOPEHHBIE OJMHAKOBOI Pa3HOCTHIO

NMOTCHIHUAJIOB, BJICTAOT B OJHOPOJHOC MAIrHUTHOC I10JIC. Bo ckonbko pas
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paauyc KpUBH3HBI TPAEKTOPUM IPOTOHA OOJIbIIE pajguyca KpUBHU3HbI
TPAEKTOPHUH JIEKTpOHA?

Bapuanm 14.

3agaua. [lonoxwurensHbid 3apsa 12 MxKin ynepxxuBaet Bo3ne cebs Ha
paccrosauu 0,5 M 3apan B 2 mMxKi. Haiitu maccy oTpunarenbHOro
3apsija.

Bapuanm 15.

3agaya. Toxk B mpoBoAHMKE comnpoTuBiieHHEM 12 OM paBHOMEPHO
yObIBaeT oT 2 A 110 Hyns B Teuenue 18 c. OnpenenuTs TEmIoTy, B 3TOM
MIPOBOJIHUKE 32 YKa3aHHBIA IPOMEKYTOK BPEMEHHU.

Bapuanm 16.

3agaua. Be ANIEKTPOJIUTUYECKHE BaHHBI COC/TMHEHBI
rocJjenoBarenbHo. B mepBoil BaHHE BBIACIUIOCH 3,9 T IIMHKA, BO BTOPOM
3a TO e BpeMs 3,6 r xene3a. [[uHk nByxBasieHTeH. Onpenenuthb
BaJICHTHOCTB JKeJie3a.

Bapuanm 17.

3anaya. 3apsokeHHas 4YacTUIA JABWXKETCS B MarHUTHOM IIOJIE€ 10
OKPYKHOCTH o ckopocThio 108 m/c. Mraykuus marsuTtHOTO moms 0,6
Tn. Paguyc okpyxHoctu 6 cMm. HailTu 3apsi 4acTHIlbl, €CIIM U3BECTHO,
uTo ee sHeprus 19,6 - 107° Jix.

Bapuanm 18.

3apava. [lepneHAUKYISIpHO  BEKTOPY  MArHUTHOM  WMHAYKIIMHU
nepeMeniaeTcst mpoBOAHUK AnHOM 1,8 meTpa co ckopocthio 8 M/c. SIC
vHAyKIMK paBHa 1,6 B. HailTu MarHUTHYIO WHIYKLIHIO MAarHUTHOTO
TOJIAL.

Bapuanm 19.

3agaya. Bpluuciure MOTEHIMAN  AIEKTPOCTATUYECKOTO  MOJIA,
CO3JaHHOTO ToueyHbIM 3apanoM =10° Ki na paccrosuuu 20 cM oT
Hero. (1/4I1EEq=9*10°®/m).

Bapuanm 20.

3agauya. Tok B MpoBOJHUKE PAaBHOMEPHO YBENUYMBAETCS OT HYJS JO
HEKOTOPOTO MaKCUMAIbHOTO 3HaueHus B TeueHue 15 c. 3a 3to Bpems B
NPOBOJIHUKE BbLIENMIACH TeraoTa, paHas 10° Jlx. Omnpenenuts
CKOpOCTh TOKa B IIPOBOJJHUKE, €CIIU COIPOTUBJICHNE €ro paBHO 6 OM.
Bapuanm 21.

3agaya. B onexTpoHHO-Ty4eBOil TpyOKe YCKOpSIOIIee aHOJIHOE
HanpspkeHue paBHo 32 kB, a paccrosiHue ot aHoza 10 3kpaHa — 30 cM.
3a Kakoe BpeMs DJIEKTPOHBI MPOXOAAT 3TO paccrosiHue? HauanbHyro
CKOPOCTB 3JIEKTPOHOB CUNTATh PaBHOM HYIIIO.

Bapuanm 22.

3agaya. Haiitu oTHOIIEHME 3apsja 4acTUIBl K €€ Macce, €ClIM OHa,

BJICTas1 CO CKOPOCTBIO 106 M/C B OJHOPOJHOC MArHUTHOC II0JIC
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HanpspKeHHOCTHIO 400 KA/M, TBHXKETCS TI0 [yT'e OKPY)KHOCTU PaTycoM
8,6 cM. HanpaBiieHne CKOpOCTH JBUKEHHSI YACTHULIbI IEPIIEHIUKYISIPHO
K HaIlpaBJICHUIO UHIYKIIMY MarHUTHOTO HOJIS.

Bapuanm 23.

3agaya.  MarHuTHBIE  NOTOK  Yepe3  KOHTYp  IPOBOJHHUKA
conportuBienuem 0,06 Om 3a 1 cexynmy m3menuics Ha 0,012 BO.
Haiimure cuny TOKa B IPOBOJHMKE €CIIM M3MEHEHHME IIOTOKA
IIPOUCXOIMIIO PABHOMEPHO.

Bapuanm 24.

3agaya. DIeKTPOH, MPONIS B IUNIOCKOM KOHJIEHCATOPE MyTh OT OJHOMI
ITACTHHEI 10 APYroi, mprobpén ckopocts 10° M/c. PaccTostHue Mex Ly
wiactuiamu d = 4 wmM. HaiiTu pa3HOCTh TOTCHIMATIOB MEXIY
IUTACTUHAMHU U TIOBEPXHOCTHYIO IUIOTHOCTD 3aps/ia Ha MJIaCTHHAX.
Bapuanm 25.

3anaya. B cniupanu 37eKTpUYEeCKON TUIMTKH T€YET TOK CHIIOW 6 A mipu
Hanpspbkenun 800 B. Cxoybko sHEpruu noTpedsiser mimrtka 3a 15¢?
Bapuanm 26.

3apaya. MakcumanbHasg aHoJHasg CUJia TOKa B auonae paBHa 150 MA.
CKOJIBKO 3JIEKTPOHOB BBUIETACT U3 KaTOJa KXKIYI0 CEKYHTy?
Bapuanm 27,

3amaya. DJEKTPUUYECKOE TMOJI€ C Pa3HOCThIO MOTEHIUATIOB 2 KB
YCKOPSIET AJIEKTPOH, KOTOPBII 3aT€M BIIETAET B OJJHOPOJIHOE MarHUTHOE
noie (B = 1,2 mTn) nepneHauKyIsapHO JHHHAM WHAYKIHH. HaiiTi
nepuo]] 0OpalieHust 3JIEKTPOHA.

Bapuanm 28.

3apaya. Onpenenuth IJIC MHAYKIIMKM HA KOHIAX KPBUILEB CaMOJeTa,
UMEIoIUX JUIMHY 12 M, eClii CKOPOCTh caMoJIETa IPU TOPU30HTAIIBHOM
nonére 150 kM/4, a BepTUKaJIbHAs COCTABJIAIOINIASl BEKTOpa MHAYKIIUU
marautaoro mois 3emutn 0,5-107 T

Bapuanm 29.

3agaua. Kakas coBepmiaercss paboTa mpu MEepeMEIIeHUd TOYEHYHOTO
sapsaga 2 - 10% Kn u3 GeckoHeWHOCTH B TOUKY, HAXOMSIIYIOCA Ha
paccTosHUM 2 CM OT TMOBEPXHOCTH IIapa paauycoM 1 cMm ¢
TIOBEPXHOCTHOH MIOTHOCTBIO 3apsja o1 = 10 Kn/em?,

Bapuanm 30.

3agauya. Tok B mpoBoAHMKE compoTuBieHHeM 35 OM pPaBHOMEPHO
BO3pacTaeT OT HyJs A0 HEKOToporo MakcumyMma B tedenue 10 c. 3a ato
BpeMs B MPOBOJHMKE BbIAENWIAch Temuora, pasHas 10% JIx.
Omnpenennuts cpeHee 3HaYEHUE CUJIbI TOKA B IIPOBOTHUKE.

Bapuanm 31.

3agaya. B 1uoze 31eKTpOH NOUIETAET K aHOAY CO CKOPOCTBIO, MOYJIb

KoTopoii pasen 12 - 10° M/c. OnpesenuTe aHOHOE HAMPSKEHHE.

28



Bapuanm 32.

3apava. Ilnockuil BUTOK MpPOBOJA PACIOJOXKEH NEPHEHAUKYISIPHO
0IHOPOTHOMY MarHUTHOMY TTomm0. Koria Butok nosepryu Ha 180°, o
Hemy mnpormen 3apsan 7,8 mxKin. Ha kakoit yron (B rpamycax) Haao
[IOBEPHYTh BUTOK, YTOOBI 110 HEMY Ipoien 3apsan 3,6 MxKn?

Bapuanm 33.

3agaya. HaliTu KMHETHYECKYIO DHEPIUI0 MPOTOHA, ABWXKYILETOCS IO
nyre OKpy>KHOCTU pagauycoMm 0,25 M B MarHUTHOM MOJI€ C MHAYKIIUEH
1,5 Tn.

Bapuanm 34.

3apauva. Yemy paBHa MHAYKTUBHOCTH ITPOBOJIOYHON paMKH, €CITU TIPU
cuiie Toka 3A B paMKe BO3HUKAeT MarHUTHBIN OTOK 6 B6?

Bapuanm 35.

3anaya. JIMHUM MarHUTHOW MHAYKIIMK OJHOPOTHOTO MAarHUTHOTO TTOJIS
obpasytor yron 30° ¢ BepTUKaibio. MOIylnh MAarHUTHOW HWHIYKIIUH
paBeH 0,2 Ti. Kakoil MarHUTHBIN IOTOK MPOHU3BIBAET TOPU3OHTAIIBHOE
MPOBOJIOYHOE KOJIBIO paanycoM 10 cm?

Bapuanm 36.

3apaya. Kakas DOJIC caMOMHAYKIIMM BO3HUKAET B  KaTyIIKe
WHAYKTUBHOCTBIO 20 MI'H 1Tpy paBHOMEPHOM M3MEHEHHUH CHUJIbI TOKA HA
15A 3a 1¢?

Bapuanm 37.

3agaya. B xakoM nuana3zoHe AJIMH BOJH MOKET paboTaTh NMPUEMHUK,
eciii €MKOCTh KOHJIEHCATOpa B €ro KoseOaTelIbHOM KOHTYpE IJIaBHO
m3Mensiercs oT C1=50 n® no Co= 500 n®, a UHAYKTUBHOCTh KaTYILIKH
nocrossHHa ¥ paBHa L = 20 Mx['H?

Bapuanm 38.

3agaya. KakoBa MHAYKTHBHOCTh KaTyIIKM, €CIM MpPU CHUJIE
TOKa 3A 3HEprusi MAarHUTHOTO MOJISt KaTywku paBHa 1,8 JIx?

Bapuanm 39.

3agauya. B karymke, uHayktuBHOCTH KOoTOpoH 0,3I'H, cuiia Toka 2A.
Haiinure sHEpruo MarHUTHOIO M0JIs, 3a[IACEHHYIO B KaTYIIKE.
Bapuanm 40.

3agauya. HaliTu KMHETHYECKYIO SHEPrUI0 MPOTOHA, IBHMXKYIIETOCs IO
nyre OKpyxHocTd paguycoM 0,5 M B MATHUTHOM TOJI€ ¢ UHAYKIUEH 2
Ton.
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Tunosvie eonpocut k 3k3ameny Ne 3 (2 kypc):

3adanue 0na nokazamensn OUeHUBAHUA 0eCKPUNMOPOE:

«3naemy

Buo 3aoanusn

1. Kousebanus: cBOOOIHBIC, 3aTyXaIOIIUE, BRIHYKICHHBIC KOJICOAHUS B
AIIEKTPUYECKOM KOJIe0aTeIbHOM KOHTYpE.

2. BonHoBoe ypaBHenue. [ pymmoBas u ¢azoBasi CKOPOCTH

3. IloHsTHE BOJH WX OCHOBHBIC XapaKTEPUCTHKHU. PacmpoctpaneHue
BO3MYILICHUU.

4. YpaBHeHHE rapMOHUYECKOW BOJIHBI (OTHOMEPHBIH ciydail)

5. BonnoBoe ypaBHenue. ['pynnosas u ¢azoBas CKOpOCTH

6. YpaBHeHuss MakcBemla ©W  Kak  CIIEACTBHE W3  HUX -
AJIEKTPOMATrHUTHBIC BOJTHEI.

7. DHeprus >IEKTPOMArHUTHBIX BOJIH U ee ToToK. Bekrop [lolinTHHra.
8. 3akOHBI TEOMETPUYECKOH ONTHKH U SIBJICHUS T'e€OMETPUYECKOMH
onThkH, mpuHIMN depma U JOKa3aTeIbCTBO 3aKOHA MPEJIOMIICHUS Ha
€ro OCHOBE.

9. BonHoBas onTuka: uHTepdepeHus u audpaxius. KorepeHTHOCTb.
OnTuueckass UIMHA MYyTH, Pa3HOCTh a3, YCIOBHE MaKCUMyMa U
MHHHMYMa B O0IIIEM clTydae.

10. HNutepdepenimu oT 2-X IieneH, MOJOKEHHS MaX 1 MIiN, mupuHa
HHTEP(HEPEHITMOHHOM TOJIOCHI.

11. Kiaccuueckue npuemMsbl Co3JaHHsI KOTEPEHTHBIX ITyYKOB CBETA.

12. WnTepdepeHIus cBeTa Ipu OTPAKEHUN OT TOHKUX TUICHOK (JTMHUH
PaBHOTO HAKIIOHA).

13. TTonocer paBHO¥ TOoNmMHBLL. Konbma HeroroHa. [IByXimyueBbie
UHTEPPEPOMETPHI.

14. Indpaxmusa ceera. [Tpuamun [tolirenca-dpenens. 3oub1 OpeHens
(IpUHLUT TOCTPOEHUS, COOTHOIIICHNE aMIUIUTY/I, TIOIIAIN 30H).

15. Jdudpakmus @paynrodepa (B mapaiienbHbIX JIydax) OT IIEIH.
YcoBus SKCTPEMYMOB.

16. Jdudpaxmuonnas pemierka (ycioBHe MAKCUMYMOB, MUHUMYMOB).
17. Jludpakinus Ha TpOCTpaHCTBEHHOW pemieTtke. [udpakuus Ha
MIPOCTPAHCTBEHHOM peIIeTKE.

18. Tlornomenue ceta (3akoH barepa, BUIbI CLIEKTPOB MOTJIOIICHNUS).
Paccesinue cBera.

19. Jucnepcus. Knaccudeckas Teopus JUCTIEPCHH.

20. IMonspuzamus cBera. 3akoH Mamtoca. [lonspuzanus cBera mpu
OTpaXeHUH U TIpenoMiieHuH. 3akoH bprocrepa.

21. TemnoBoe H3IydYe€HHWE U €r0 3aKOHBI (YHUBEpcalbHas (QYyHKIUS

Kupxroda.

TEOPETUYECKUI

30



22. 3akon cmemeHus Buna, 3akon Credana-boneiivana, ®@opmymna
Penes -JIxunca).

23. OcHOBHBIE TIOJOXKEHUS KBaHTOBOW Teopuu Ilmanka, Qopmyma
[Tnanka. ®oTorddekr (onmcanue, hopmyna DAHIITESHHA).

24. 3aKOHOMEPHOCTH B CIIEKTPE aToMa BOJOPOJa, €ro Cepuu JIMHUH.
O6o6mennas popmyna baarsmepa ATtomHas Mojaens ToMcoHa.

25. Omeir Pesepdopma. PaccesHue — o-4acTHIl Ha IOJIOKUTEIHHO
3apsHDKEHHOM IIEHTPE.

26. ®opmymna  Pesepdopma. IlpotmBopeumst ¢  KIacCH4eCKOM
AIEKTPOINHAMUKOM.

27. Tocrynatel bopa ero Monens atoma Bomoposa. Onbita dpanka u
I'epia. Cnextp aToma Bojopona mo bopy.

28. T'umote3a ne bpoiinis u ee MOATBEPXkICHUWE B IKCIICPUMEHTAX.
CooTHOIIIEHHE HEOIIPENETEHHOCTEN.

29. BonHOBas QyHKIMS 1 €€ CBOICTBA.

30. O6mee ypaBuenwe Ilpemuarepa (OCHOBHOE  ypaBHEHHE
HEpEeNATUBUCTCKON KBAHTOBOM MeXaHUKH). AHalU3 ypaBHEHUS
[lIpenunrepa.

31. Cranmonapnoe ypaBHeHue ypaBHeHus LlIpemunrepa.

32. BonmHoBoe ypaBHEHHME KaK aHAJIOT CTallMOHAPHOTO ypaBHEHHE
[IpeauHrepa B MEXaHUYECKOM IpEACTaBICHUH JIBHKeHne CBOOOTHOM
YaCTHUIIBL.

33. CocrosiHME  YacTUILI B OJHOMEPHOM  MPSMOYTOJIBHOM
MOTEHIMAILHOM sIME «OECKOHEYHO BBICOKMH CTCHKAMM.

34. KBaHTOBO-MeXaHMYECKass MOJETb  BOJOPOJIONON00OHOTO aToMa
(oOmrue nostoxkeHust). KBaHTOBBIE YnCIa.

35. Omsit lltepna u I'epnaxa. Crine 3nexrpona. [Ipunnum [laymm.

36. Cnekrpsl menouynsix MetaioB (Li, Na, K u 1.1.). PentrenoBckoe
U3ITy4YCHUE.

37. CocraB 1 pa3mep aTOMHOTO siipa. Macca v SHeprus CBS3H sjpa.
38. VYaenbHas oHeprust cBs3u. CBoiicTBa sAepHBIX cwil. Mojenu
aTOMHOTO si/Ipa.

39. 3akoH paJiMOAaKTHBHOTO pacmaja.

40. OcHOBHBIE THIBI pagMOaKTUBHOCTH (anbda-, Oera-u ramma-

pacnansl). [IpaBuna cmenieHus.
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Tunoesvie 3a0auu k sxzameny Ne 3 (2 Kypc):

3adanue 014 nokazamensn OUeHUBAHUA 0eCKPUNMOPOB:

«Ymeem»y, «Bnaoeem

Buo 3aoanusn

Bapuanm 1.

3agaya. 3a 0JIHO U TO K€ BpeMs OJIMH IPYKUHHBIN MasTHUK AenaeT 10
KoJie0aHMi, a BTOPOH HA MPYKUHE C TOH ke )KEeCTKOCThI0 20 KoeOaHmii.
Omnpenennure Maccel rpy30B MasiTHUKOB, €CJIM CyMMa MX Macc paBHa 3
KT.

Bapuanm 2.

3agaya. Touka coBepuiaer kojiebaHus MO 3akoHY X=A-sino-t. B
HEKOTOPBIA MOMEHT BPEMEHHU CMEIIEHUE TOUKHM oKazasnock 5 cM. Korna
(haza koJyiebaHU yBEIMYUIIOCH BABOE, CMelleHue ctayio 8 cMm. Haittu
aMILTUTY Ty KOJIEOAHUH.

Bapuanm 3.

3agaya. OXOTHUK BBICTPENHJI, HAXOJICh Ha pacctossHuM 170 M oT
JecHOro mMaccuBa. Uepes3 CKOJIbKO BpEMEHH MOCIe BBICTpela OXOTHHUK
YCIBIIIUT 3X0?

Bapuanm 4.

3anaya. MaremaTU4ecKuil MasiTHUK JJIMHOU 99,5 cM 3a 0lHY MUHYTY
coBepman 30 moJHBIX KoJiebaHWi. OmnpenenuTh mepuo]; KojaeOaHws
MasTHUKa ¥ YCKOpEHHE CBOOOJHOTO MaJeHHsi B TOM MECTe, I/ieé OH
HaXOJUTCH.

Bapuanm 5.

3anpaua. ['py3 B Mope koJie0s1eTcst Ha BoJHax ¢ mepuoioM 2 ¢. CKopocTh
MOpPCKHX BOJIH 1 M/c. UeMy paBHa JjiMHa BOJIHBI?

Bapuanm 6.

3apava. AmiumuTyna kojebaHuwil rpy3a maccoi 0,5 Kr Ha TpyKUHE
xecTkocThio 50 H/cm paBHa 6 cm. Haliaure HamOOMbIIyI0 CKOPOCTH
JBUKCHUS U SHEPTUIO MasSTHUKA.

Bapuanm 7.

3agaua. Macca masitHuKa 4 KT, )kecTKOCTh pyxkunbl 100 H/m. 3a kakoe
BpeMsi MasiTHUK coBepiuT 20 xoebaHuii?

Bapuanm 8.

3agaya. UYemy paBHa [JIMHA BOJHBI Ha BOJE, €CIH CKOPOCTh
pacmpocTpaHeHus: BOJIH paBHa 2,4 M/c, a Temo, MaBarollee Ha BOJE,
cosepiaet 30 konebanuit 3a 25 c?

Bapuanm 9.

3agaya. /[nuHy HUTH MasTHUKA yBeNWYWIW B 4 pas3a, a aMIUTHTYIY
KonebaHuit yMeHbITWIH B 2 pa3a. Kak u3aMeHUTCs nepuon koieOaHui

MasTHUKA?

Bapuanm 10.

TEOPETUICCKHI /

MPAKTUYECKHI

32



3agaua. Ckopocth 3Byka B Boje 1450 m/c. Ha kakom paccTossHuU
HaxomATCsl  Ommkailline TOYKH, COBEpIIAloOIIMe KoyiedaHus B
MIPOTHBOIOJIOKHBIX (pazax, eciu yactora Kojebanuit pasua 725 ['n?
Bapuanm 11.

3agaya. Maremaruueckuil MaaTHuk coBepumn 100 konedanuit 3a 314
c. Uemy paBHa JulMHa MasiTHUKa?

Bapuanm 12.

3agaya. Ha xakoM paccTOsHMM S OT aHTEHHBI pajauosiokatopa A
HaXOJUTCS OOBEKT, €CIAM OTPAKEHHBIM OT HEro paguoCUTrHAI
BO3BpATUJICS 00paTHO Yepe3 NpoMexyTok BpemeHH 1=200 Mkc?
Bapuanm 13.

3apaya. OpHa CTOpPOHAa TOJICTOM CTEKJISSHHOW TIJIAaCTHHBI WMEET
CTYNEHYaTyl MOBEPXHOCTh, KaK MOKa3aHO Ha pucyHke. Ha mnactuny,
MEPIEeHIUKYIIIPHO €€ MOBEPXHOCTH, Ma/IaeT CBETOBOM IMy4OK, KOTOPbII
MOCJIe OTPaKeHHS OT TJIACTHUHBI cOOMpaeTcs TuH30M. JTnHa magaromnei
cBeToBoM BOJHBI paBHa 700 HM. IIpm kakoM HaWMEHbIIEM 3HAYCHUHU
BBICOTHI CTyIeHbKH 0 HHTEHCHBHOCTH CBETA B (DOKYCE JTHMH3BI?
Bapuanm 14.

3amaya. KakoB SHEpPreTMYECKUMd BBIXOJ CIEAYIOIIEH SAepHOU
peakuun: 4 ;He+* ;He= " sLi+! 1H?

Bapuanm 15.

3apaya. JIMHUM MarHUTHOW MHIAYKIIUK OJTHOPOIHOTO MAarHUTHOTO TMOJIA
obpasytor yron 30° ¢ BepTUKaiIbi0. MOIynh MarHUTHOW HWHIYKIIUH
pasen 0,2 Tn. Kakoii MarHuTHBIN MOTOK MPOHU3BIBAET TOPU3OHTAIILHOE
MPOBOJIOYHOE KOJIBIO paanycoM 10 cm?

Bapuanm 16.

3apava. /[nmuHa TyOyca mmkpockomnma 160 cM, ¢GoOKycHOE paccTosiHuE
o0bekTuBa 5 MM. dokycHoe paccTosiHue oKyJsipa 33,75 mM. PaccTosiHne
Hawyudmero 3peHus Habmomarens 270 mm. Haiitm HeoOxomumoe
paccTtosiHUe MpeaMeTa OT 0OBEKTUBA MHUKPOCKOMA U MOJIydaeMoe Mpu
HaOJI0ICHUH JINHEHHOE YBEJIUYCHHE.

Bapuanm 17.

3agaya. OmnpenenuTh AIUHY SJIEKTPOMArHUTHBIX BOJIH B BO3JYyXeE,
M3Iy4aeMBbIX KoOJIe0aTeTbHBIM KOHTYpOM ¢ eMKocThio 3 HD wu
nHAYKTUBHOCTBIO 0,012 T'H. AKTMBHOE CONpOTHUBIEHHE KOHTYpa
MPUHSATH PABHBIM HYITIO.

Bapuanm 18.

3agava. Jlyd Genoro cBeTa MPOXOAUT uepe3 Y3KYyI0 HENpO3payHyro
menb. Ha skpane oToOpaskaeTcsi 4epeAoBaHUE PATyKHBIX U TEMHBIX
noJioc. Kakoe ¢puznyeckoe siBieHue mpu 3ToM Halmoaaercs?
Bapuanm 19.

3apaua. Jonumure saepHyio peakuuio: ‘4N + ? — ¥C + Lip.
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Bapuanm 20.

3agaya. B xakoM J1uana3zoHe AJIMH BOJIH MOXKET pabOTaTh NPUEMHUK,
eciin €MKOCTh KOHJIEHCAaTOpa B €ro KojeOaTelIbHOM KOHTYpE IJIaBHO
n3mensierca ot C1=50 n® no C;= 500 n®, a NHIYKTUBHOCTD KaTYIIKH
nocTosiHHa ¥ paBHa L = 20 MxI'H?

Bapuanm 21.

3agava. JluHza c QOKyCHBIM paccTossHUEM 16 cM nmacT peskoe
n300pakeHHe TMpeaMeTa Ha SKpaHe IpH JBYX €€ TIOJOXKCHHUSX,
paccrosiHue Mexay kotopbiMu 60 cm. Haiftu paccrosinue ot npeamera
70 3KpaHa. Bo ckoibko pa3 momepeuHble pa3Mepbl M300pakeHUs MpU
OJIHOM TI0JIOKEHHUH JIMH3bI OOJIbIIIE, YEM MPU APYrom?

Bapuanm 22.

3agaya. QoKycHOE pacCTOsSIHHE TOHKOM coOuparolieil TuH3bl paBHO F.
[IpeameT MabIX pa3MepoB PacIOJIOKEH HA €€ IIIaBHOM ONTUYECKON OCH
Ha pacctosiHuu 4F or Hee. M3o0pakeHue mnpeaMera HaXOJUTCS OT
JIMH3bI Ha PACCTOSIHUU

Bapuanm 23.

3agaua. Beramciure aedexT macc W dHepruio cBs3u docdopa BisP,
Macca sipa 49,7683-10727 xr.

Bapuanm 24.

3anaya. JIunza B onbiTe HproTOHA ¢ mokazareneM mnpesnomiieHus 1,6
JISKUT BBIMYKJIOW CTOPOHOM Ha CTEKJISIHHOW IJIaCTUHKE. J[JIMHA BOJIHBI
ucrounnka ceera 0,6 MkM. Paguyc TpeTbero CBETJIOro KOJblia B
oTpaxkeHHOM cBere paBeH 0,9 MM. OnpenenuTs (POKycHOE pacCTOsIHUE
JIMH3BL

Bapuanm 25.

3agauya. OmnpenenuTs AIMHY OTpe3Ka, Ha KOTOPOM YKIJIaJbIBA€TCs
CTOJIBKO K€ BOJIH CBETA, CKOJIBKO X YKJIaJbIBA€TCS HA OTPE3KEe 5 MM B
CTEKJIE C [ToKa3aTelsieM npenomieHus 1,5.

Bapuanm 26.

3agaya. JluHza c paaumycoM cdepuyeckoil moBepxHoctd 12,5 cm
IpUXKaTa K CTeKJIAHHON macTuHke. {uamerpsl 10 u 15 TeMHBIX Kosen
HeroToHa B oTpaxeHHoM cBeTe paBHbl 1 u 1,5 MMm. OnpenenuTs ATUHY
BOJIHBI CBETA.

Bapuanm 27.

3agava. Omnpenenurth IOKa3aTenb NPEIOMIIEHHMsS CTEKIa, €CIU IpU
OTPaXXCHUH OT HETrO CBETA, OTPAKEHHBIN Jy4 MOJHOCTHIO MOJISPU30BaH
MU yriie IpenoMieHus 35 rpaaycos.

Bapuanm 28.

3agavya. OmnpenenuTh TOJNIIMHY KBAapIEBOW IUIACTUHKH, ISl KOTOPOH
yroJ MOBOpPOTa IUIOCKOCTH moJsigpu3auuu paseH 180 rpamycos.

VY nenbHOE BpallleHue Ul JaHHOH JUIMHBI BOJIHBI paBHO 0,52 pag/mm.

34



Bapuanm 29.

3apaya. Ha muiockomapamienbHyI0 CTEKISIHHYIO IIACTUHKY (n=1.5)
TomuuHo# 5 cM nox yriaom 30° mamaer myu ceera. Onpenenute 60KOBOE
CMEIEHHE JTy4a, POLIEIIIET0 CKBO3b 3Ty IUIACTHHKY.

Bapuanm 30.

3agaya. Omnpenenure, BO CKOJIbKO pa3 M3MEHUThCS ILIUPHUHA
UHTep(QEPEHIIMOHHBIX TI0JOC Ha OJKpaHe B ombiTe FOHra, ecnm
¢uoneroBsiid GpuitbTp (0.4 MKM) 3aMeHUTH KpacHBIM (0.7 MKM).
Bapuanm 31.

3anaua. JJommmmTe seprble peakmun “7N + 4 He — 2 + 11H; 273Al
+%He — 3015|:> +?

Bapuanm 32.

3agaua. OnuIIUTE COCTAB ATOMOB U30TOIOB 3#5¢ u ‘wHO |

Bapuanm 33.

3apaua. Jlommmmre suepHyo peaximio: 4Be + 11H — 1%B + ?
Bapuanm 34.

3apaua. OIEHUTH C TIOMOIIBIO COOTHOIICHHS HEOMpeaelIeHHOCTEN
MHUHUMAQJIbHYI0O KHHETHYECKYIO HHEPTHUI0 DJIEKTPOHA, IBHIKYIIETOCS
BHYTpH cepbl paaunycom R=0,05 am.

Bapuanm 35.

3amaua. Cser MomHocThIO 0,5 KBT ¢ mmHo# BoaHBI 20 HM mamaeT
MEPNECHANKYJSIPHO K MOBepxHOCTH Iuiomaapto 100 cM2. Ckoabko
(hOTOHOB €KECEKYHTHO TIafaeT Ha 1 cM2 3TOH MOBEPXHOCTH?

Bapuanm 36.

3anaua. Haiiqute maccy gortoHa, ayinHa BOJHBI KOTOporo 720 HM.
Bapuanm 37.

3anaua. Kpacnas rpanuna ¢potosddexra 1y HekoToporo metamia 497
HM. KakoBa cKOpoCTb 3JIEKTPOHOB, BHIOMBAEMBIX U3 INTACTHHBI CBETOM C
JUTMHOM BOJIHBI 375 HM?

Bapuanm 38.

3agaua. HaiiguTte 3a7epKUBAIONIYI0 pPa3HOCTh MOTEHIIMANIOB JIJIs
(OTORNIEKTPOHOB, BBIPHIBAEMBIX C TOBEPXHOCTH HATPUS CBETOM C
trHOM BoaHbI 400 HM.

Bapuanm 39.

3agaya. MomHOCTh M3My4eHHUs] aOCOJIOTHO YEepHOro Tena paBHa 34
kBT. Haiitu Temnepatypy 3TOro Teina, eciy U3BeCTHO, YTO IJIOIIA/b €r0
noBepxXHocTH paHa 0,6 M2,

Bapuanm 40.

3apava. PaccuuTaiite ckopocTh V U JIMHY A BOJIHBI Je bpoins s

IEKTPOHA, YCKOPEHHOTO pa3HOCThIO noTeHnuanos U = 1380 B .
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