OueHoYHbIe MATEPHAJIBI AJIS1 IPOMEKYTOYHOH aTTECTAIMY MO AUCHUILIHHE:

DPusuka
Kon, nanpasnenue 11.03.02 NHPOKOMMYHUKAITUOHHBIE TEXHOJIOTHU
MOJITOTOBKU U CHCTEMBI CBSI3U
HanpasnenHoctsb Kopnoparusabie ”HPOKOMMYHUKAITUOHHbBIE
(mpoduiip) CHUCTEMBI B CETH
dopma 00yueHus 3aouHas
Kadenpa-pazpaboTunk DKCIepuMEHTATbHON (PU3UKU
Brimyckatomias kadenpa Kadenpa paanosneKTpOHUKH U AIIEKTPOIHEPTETHKH

TunoBble 3a7aHus 1J1s ROHTpOJ’lLHOﬁ paﬁDTbI

Koumponvnasa paboma nposooumcs 6 eude 3a0anuii 1O PACHUCAHUIO B Yachl y4EOHBIX
3aHATUA B 00BEMe, MPEeIyCMOTPEHHOM paboyeil mporpaMMol MO AMCHUIUIMHE W y4eOHOM
Harpy3koil mpenonaBarens. KoHTponbHas pabora mnpeacTaBisieT coOOH OCHOBHOM BHI
CaMOCTOSITENIbHOW ~ paboThl  OOydaromierocss B  MEXKCECCHOHHBIM Tepuon. BrwimomHeHne
KOHTPOJILHOM pa0OThl HANpaBICHO HAa CHUCTEMAaTHYEeCKOe H3yYeHHE W JOCTaTOYHO IIOJIHOE
U3JI0’KEHUE COOTBETCTBYIOLIEH TEMbl Y4eOHOH TUCIUIUIMHBI.

[lenu mpoBeneHUsT KOHTPOJILHON paboOThI: MPOBEpKAa W OlIEHKa 3HaHWM 00ydaromuxcs,
NojydeHne UWHPOpPMAallMM O XapakTepe HUX [03HABaTEIbHOM JEATENbHOCTH, YpPOBHE
CaMOCTOSITEILHOCTH M aKTUBHOCTH, 00 d>(Q¢eKkTuBHOCTH (GOpM H METOAOB yueOHOMH
NeSITeTbHOCTH.

[TpoBepky (peLeH3upoBaHKEe) KOHTPOJIBHBIX PA0OT OCYIIECTBIISET MPENoAaBaTeNb JaHHON
JTUCHUTUTMHBL. Pe3ynbTaThl BBIMOJHEHHS JOMAIIHEH KOHTPOJBHOH pabOTHl OLEHUBAIOTCS
OTMETKaMH «3a4TE€HO» WJIHM «HE 3adreHo». (OTMeTKa, Jara W TMOMANUCH IPEToaaBaTels

BBICTABJISICTCA HA TUTYJIbHOM JIUCTEC KOHTpOJ'IBHOfI pa6OTBI.

TpeboBaHus K KOHTPOIBLHOU padoTe:

1. KonTponbHas paboTa BBINOJHSAETCS B TETPAAH B KJIETKY aKKypaTHBIM pPa300pUYMBBIM
MIOYEPKOM.

2. TurynpHBIH JHCT KOHTPOJNBHOH pabOTHI, oOQGOpMIIIETCS B COOTBETCTBUH C
[Tpunoxxenuem Ha aucTe O6€0it OyMare U MPUKPETUIIETCS K 00JI0KKE TETPAIH.

3. 3amaum MOIDKHBI COAEpIKAaTh MCXOJHBIC JaHHBIC TIO BalleMy BapHaHTYy, CBEACHHBIC B
TabJIMIly, CXEMY U HEOOXO/MMBbIe MOSICHEHUS K X0y pelieHus. Bce BbIUMCIIEHUs MPUBOJIUTH B
pelleHny 3aau.

4. 3ananus (pacueTHble M TpaUUecKUe) MOXKHO BBINIOJIHATH C HCIOJIB30BAaHUEM

CIICIHUAJIBHBIX KOMIIBIOTCPHBIX IMTPOTpaMM.



1 kype
BapuanTtel koHTpOILHOM padoThl Ne 1 1o paznenam dU3UKHU:

MEXAHUKA, MONEKYIAPHASA PuU3UKA, MEPMOOUHAMUKA.

Bapuanm 1.
1. ABTOoMOOMIIb TIpOIIEN MOJOBHHY IYTH CO CKOpPOCTBhIO Lo. Ha ocranmpHOI 9acTu myTH OH
[IOJIOBUHY BPEMEHM JBUTAJICS CO CKOPOCTBIO L1, @ OCTABLIMICS Y4acTOK — CO CKOPOCTBIO VL2.
HaiiTi cpeanioro cKopocTh 3a BCe BpeMsi ABUKEHHSI aBTOMOOUIIS.
2. Onpenenuth Maccy KHCIopozaa, obbeMm koToporo 40 M3, Haxomsmerocs 1oj JaBleHHEM
1,93*10° ITa npu Temnepatype 17°C. (R=8,31 Jx/K/Mors).
3. Ha ropusonTasnibHO#N nocke JiexkuT rpy3. KoaddumeHt TpeHust MexX1y JOCKOH U TPY30M [ =
0,15. Kakoe yckopeHHEe B TOPU30HTAIIBHOM HAIPABICHUH CIIEYeT COOOIIUTh TOCKE, YTOOBI IPpy3
MOT C He€ COCKOJIb3HYTh?
4. HaliTu OTHOLIEHHE KUHETUYECKOW OHHEPruM CIYTHUKA IUIAHEThl K €ro MOTEeHIUATbHON
sHepruu. CIyTHUK JBUKETCS [0 KPYroBoOil opoure.
5. CKONBKO MOMNeKyl cojepkutca B 4 M° Boap? CuuTas, 4TO MONEKY/IB BOABI MMEIOT BHJ

IaPUKOB, COIIPUKACAIOUIMXCS APYT C IPYrOM, HAUTH JUaMETP MOJIEKYIL.

Bapuanm 2.
1. BepTukaibHO BBEpX C MHTEPBAJOM BpeMEHUM T OpOIIEHBI JiBa IIapUKa C OJUHAKOBOM
CKOpPOCTBIO Lo U3 OJIHOM U TOM ke Touku. Yepes kakoe BpeMs Imocie Opocka BTOPOro MIapHKa
OHH CTOJIKHYTCS?
2. llpn yBenwueHWH [aBieHUsT B 2 pa3a o0beM rasa ymeHpmmwics Ha 60 wmi. Haiitu
nepBOHAYaANIbHBIN 00beM. TemmepaTypa oCTOsIHHA.
3. locka maccoii M paBHOMEPHO IBMXKETCS IO TJIAJKOW TOPH3OHTAIBHOW MOBEPXHOCTH CO
CKOpOCTBIO L. CBepxy Ha JOCKY OCTOPOXHO KIaayT Kupnud maccoil m. Kakoe paccrosHue
NPOMIET KUPIUY IO JOCKE 3a BpPEMsl €ro IMpOCKalib3blBaHUS 10 OCTaHOBKH? Koadduuuenrt
TPEHUSI MEXKIY KUPIIUYOM U TOCKOU paBeH L.
4. OnpenenuTh Maccy OJIHOW MoJieKyibsl cepoyriepona CSp. [lpuHHMMas, 4TO MOJIEKYJbl B
KHUJKOCTH HMEIOT MapooOpa3Hyro (GopMy U pacrlojoKeHbl BIUIOTHYIO Jpyr K Jpyry,
ONPEAEIUTh AUAMETP MOJIEKYJIBI.
5. TepmoanHamMuueckoil cucreme mnepefaaHo KonumdectBo TemioTel 450 J[k, kak M3MeHMIIach

BHYTPEHHSIS1 DHEPT Ul CUCTEMBI, €CJIH IIPU 3TOM OHa coBepimia padoty 200 JIx.

Bapuanm 3.
1. YpaBHeHHe JBUKEHNS MaTepHAIbHOM TOYKH BIOIb OCH X UMeeT BUA x = A + Bt + CF, rae
A=3 m, B=2 m/c, C= —0,5 m/c?. HaiiTH KOOpPJMHATY X, CKOPOCTh L, YCKOPEHHE A TOYKH B MOMEHT
BpEMEHHU t = 6 c.
2. HaiiTi HavyaJapbHYIO0 U KOHEUHYIO TEMIEpaTyphl, €ClId MPU N300apHOM OoXJaxaeHuu Ha 295 K

ero oobeM YMCHBIIUJICA BABOC.



3. HaknonHast maockocTh, o0pasyromasi yroi o = 25° ¢ IIOCKOCThIO TOPU30HTA, UMEET JUTHHY
=4 M. Teno, nBurasicb paBHOYCKOPEHO, COCKOJIb3HYJO C 3TOH IUIOCKOCTH 3a Bpems t=6 c.
Onpenenutb KOXPPHUIUEHT TPSHHUS L T O IIOCKOCTb.

4. B 6amnone coaepxkutcs ras npu temmeparype t1=120 °C. Jlo kakoil Temneparypsl t2 Hy>KHO
HarpeTh ras, YTo0bI €ro JaBJICHUE YBEIMYUIIOCH B J1Ba paza?

5. Onpenenuth KOJIMYECTBO BEIIESCTBA N M KOHIIEHTPAIMIO N MOJIEKYJ Ta3a, COJACPKAIIErocs B

Konbe BMecTHMOCThI0 V = 320 cM® ipu Temmneparype T = 295 K u naBnennn P = 65 kI1a.

Bapuanm 4.
1. /IBa Tena Opocmid OJHOBPEMEHHO M3 OJHOM TOYKH: OJHO BEPTHUKAIBHO BBEPX, IPYroe Moi
yriaoM o = 60°k ropuzoHTy. HaganmeHas CKOpOCTh KaXXA0Tro Tena Lo = 25 M/c. Halitu paccrosiame
MEeXIy Teaamu uepes Bpems t = 2,1 c.
2. OnpenenuTh TeMIepaTypy Tasa, HMeromero 3Hepruro Ex,=2*10"° Iix. (k=1,38*102% JIx/K).
3. ManeHbKuil MIapuK MOABEIIEH Ha HUTU JUIMHOM 1 M k moTonky BaroHa. [Ipu kakoit ckopoctu
BaroHa LIapuK OyAeT 0COOEHHO CHJIbHO KO0JIe0aThCsl MOJ AEHCTBHEM YIapoOB KOJEC O CTBIKH
penbcoB? lnuna penbca 12,5 M.
4. Ha ropu3oHTaJIBHOHN NOCKe JIGKUT Tpy3. KoaddunmeHT TpeHust MexX Iy TOCKOW U TPY30M [ =
0,16. Kakoe yckopeHre B TOPU30HTAIBHOM HANpPaBIEHUU CIIEYeT COOOIIUTh TOCKE, YTOOBI IPy3
MOT € HE€ COCKOJIb3HYTh?

5. OnpeznenuTh KOJIMYECTBO BellecTBa n ¥ yuciio N MoJieKys a3ota Maccoid m = 0,35 kr.
1 kype

BapuaHTBEI KOHTPOJBHOM Da6OTBI Ne 2 mo pazgenam (bI/I3I/IKI/II

JJleKmpocmamuxa, NOCMOSIHHbBIL MmOk, aﬂeKmpuquKuﬁ MOK 6 pas3luiHvblx cpedax, MACHUNHOE

nojie, IN1eKmpomacHumHai MHayKL;uﬂ.

Bapuanm 1.
1. BoluncnuTe pa3HOCTh MOTEHIMAIOB MEXAY JBYyMS TodkKaMu 1 M 2, HaxoiIMMHCS Ha
paccTosHUAX 15 ¢M 1 25 CM COOTBETCTBEHHO, OT TOUedHOro 3apsa =108 Ku.
2. DnekTpomMoTop ¢ comportuBieHue 4 Om moakmodeH k reHepatopy ¢ IJC 220 B m
BHYTpPEHHUM corpoTuBieHuem 8 Om. Ilpu pabore moTopa yepe3 ero oOMOTKH MPOXOAUT TOK 10
A. Onpenenuts KIIJI anexkrpoasurarens.
3. llpoBonsamas cdepa pamguycom R = 10 cMm mnomemieHa B 3JEKTPOJUTHUYECKYIO BaHHY,
HAIOJIHEHHYIO PAacTBOPOM MeETHOro Kymopoca. Hackonbko yBenuuuTcs Macca cdepsl, eciu
OTJIOKEHUE Meau JuTcs t = 60 MHMH, a DJIEKTPUYECKUH 3apsj, MOCTYMAIOUIMN Ha KaXKIbIA
KBaJPaTHBIN CaHTHUMETP ToBepXxHOCTH cdepsrl 3a 1 ¢, ¢ = 0,01 Kn? Monsipaas macca meaun M =
0,0635 Kr/MoOMb.
4. Ilo nByM OECKOHEYHO [JIMHHBIM HPSIMOJIMHEWHBIM TPOBOJHUKAM, PaCHOJIOKEHHBIM
napajuleJIbHO ApPYr Ipyry Ha paccrostHuM 20 cM, TekyT Toku cuiaod 5 A m 10 A B ogHOM
HanpasieHuu. OmNpenenuTb MarHUTHYK0 MHIYKIUIO TOJS B TOYKe, yAajJeHHOM Ha 30 cM oT

KaKI0ro nmpoBOAHHKA.



5. BUTOok NpOBOHMKA MIOMAABI0 4 CM? PAaCMONOKeH MepreHAUKYISIPHO BEKTOPY MArHUTHOI
uHaykuuu. Yemy paBHa DJIC mnaykuumu B BUTKe, eciu 3a Bpems 0,05 cexyHa MarHUTHast
UHAYKIMS paBHOMepHO yobiBaet ¢ 0,5 Ti o 0,2 Tn?

Bapuanm 2.

1. JIa 3apsima q1 = 1,1 aKn u q2 = 4,4 vKin HaxoasaTcst HAa paccTosHUU T = 24 CM APYT OT JpyTa.
['ie Hy>)KHO TIOMECTUTh TPETUH 3aps] (3, YTOOBI CHCTEMA 3apsA0B HaXOJIWIach B PaBHOBECUU?
Byner nu 310 paBHOBecue yctoiunBbiM? HaliTu BenmuuuHy 3apsiaa qs.

2. DIEKTpOdHEprusi TreHepaTopa IepefaeTcss MOTPeOUTEeN0 1O MPOBOAAM, HMMEIOLINM
conpotusiieHue 300 Om. KIIJl nunun nepenaun pasen 0,85. Hailtu conpoTuBieHNnEe Harpy3Ku.
BHyTpeHHHM COMTPOTHBIIEHUEM T€HEpaTopa MPeHeOpeyb.

3. Ipwu snekTponmse, AIUBIIEMCS B TEYSHHE OJHOTO Yaca, CHJjia TOKa Oblia paBHa 2,5 A. Uemy
paBHa TeMIlepaTypa BbIJICIUBIIETOCSI aTOMAapHOTO BOJOPOJA, €CIM IPH [ABJICHUH, PABHOM

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

kE=10-10"8 =.
BOJOPOZA Kn

4. Ilo xonbplieBOMYy NpPOBOAHUKY paauycoMm 20 cMm TeueT Tok cuioi 6 A. IlapamnenbHo ero
MJIOCKOCTH HAa PACCTOSSTHUM 2 CM  HaJl UEHTPOM TMPOXOAUT OECKOHEYHO JJIMHHBIN
MPSIMOJIMHEHHBIM TTPOBOJHUK C TOKOM cuiiot 4 A. OnpenenuTs UHAYKIIUIO U HANPSKEHHOCTh
MarHUTHOTO TOJIS B LIEHTPE KOJIbIIA.

5. Kakoif MarHuTHBIM MOTOK MPOHU3BIBAET KAXKIbIM BUTOK Karymiku, umeroriei 2000 BUTKOB,
€CIM TMpU PABHOMEPHOM HCYE3HOBEHMHM MarHuUTHOro mnojisi B Teuenwe 0,1 ¢ B Karymike
unayuupyercs IJ1C pasnas 15 B ?

Bapuanm 3.
1. Toueunsle 3akperuieHHble 3apsiabl q1 = 40 HKn u q2 = — 10 1K1 HaxonATCs HA pacCTOSAHUU T =
20 cMm apyr ot apyra. I'ne ciexyer MOMECTUTh TPeTHM 3apsii g3, 4TOObl OH HaXOAWJICS B
paBHoBecun? IIpu kakoMm 3HaKe 3apsia q3 paBHOBecHe OyeT YyCTOHYHUBBIM?
2. Uctounuk toka ¢ DJIC 1,8 B umeer BHyrpennee compotusienue 0,5 Om. Haittu KITJ
MCTOYHMKA IIPU TOKE B 1enu 3,2 A.
3. Ilpu HUKENMMPOBaHUH U3ACTHS B T€UCHHE 1,5 4 OTIIOKMIICS CIIOW HUKess TonmuHoi 1 = 0,02

MM. OrmpenenuTe IUIOTHOCTh TOKa, €CiIM MoJisipHas macca Hukens M = 0,0587 kr/monb,
Kr
p=289-10%—

BaJICHTHOCTh N = 2, MJIOTHOCTb HUKEIS A

4. MarnuTHO€ ToJie KaTyIIKH ¢ MHIYKTUBHOCThIO 125 MI'H obnamaer sneprueit 0,2 Jx. Yemy
paBHa cuja TOKa B KaTymike?

5. Ilo nBymM OeCKOHEYHO [IMHHBIM MapajiesIbHbIM IPOBOJHMKAM TEeKyT TOKH 16 A u 14 A
OJINHAKOBOT'O HAIIPaBJIEHUS, PACCTOSHUE MEXIY NPOBOAHUKAMH 32 cM. OnpeaenuTs HHIYKIUIO

U HANIPpS’KCHHOCTb MArHuTHOT'O I1OJISI B TOYKE, JIexarei MmocepeaANHEC MCKY IPOBOJHUKAMMU.



Bapuanm 4.
1. /IBa snekTpoHa HaXOASATCS HAa OECKOHEYHO OOJIBIIOM PACCTOSHUU M JIBUTAIOTCS HABCTPEUY
JPYT IPYry ¢ OJMHAKOBBIMU 110 MOAYJIO cKopocTamu v = 2,0 -10° m/c. Haiitu naumenbinee
paccTosiHue, Ha KOTOpOe OHU COMHU3SATCS.
2. KoHueHTpanus 3JeKTPOHOB MPOBOJMMOCTH B KPEMHHUU MpU KOMHATHOW TemImepaTrype ni =
10 M3 a mpm 700 °C  np= 2*10%* m3. Kakyro 4acTh COCTaBISIET YMCIIO 3JIEKTPOHOB
TIPOBOJIMMOCTH OT OOIIEro Yncia aToMoB kpemuusa? [InoTHOCTH Kpemuus 2300 kr/m>,
3. Ilpu BKIIOUEHHH 3JEKTPOMOTOpa B ceTh Hampsbkenuem 220 B on morpebusser Tok 10 A.
Onpenenuth MOIIHOCTD, OTpedsieMyto MotopoM, U ero KIIJI, ecnu compoTuBieHrne 0OMOTKH
MoTopa paBHO 12 Om.
4. JIBa npsSIMOIMHEHHBIX OECKOHEYHO JJIMHHBIX TPOBOAHHUKA CKPEIIEHBI MO MPsAMBIM yriaom. [1o
MIPOBOJIHUKAM TEKYT TOKU 8 A u 6 A. PaccrosHue mexay npoBoaHukamu 25 cMm. OnpenenuTsb
MarHUTHYIO MHAYKIIMIO MOJIA B TOUKE, OJIMHAKOBO YAAJIEHHOW OT 00OUX MPOBOJHUKOB.
5. B karymke unnyktuBHocThio 0,4 I'H cuiia Toka paBHa SA. KakoBa 3Heprus MarHuTHOTO I0JIS

KaTyIKHU?
2 Kypc

BapuaHTBI KOHTPOJIEHOM Da6OTBI Ne 3 110 pasnenam d)I/ISI/IKI/IZ

Mexanuyeckue Koiebanus u BOJIHbL, DJIEKMPOMACHUIMHbLE Konebanus u B60JIHbl, OnmMuKa, OCHO6bl

K8AHMOBOL (YuU3UKU, AMOMHASL PU3UKA.

Bapuanm 1.
1. JlaHo ypaBHEHHE rapMOHHWUYecKoro kosiebanust Touku: X = 0,05-sinl,57-t. Onpenenuts ee
aMIUTUTY1y ¥ 4aCTOTY KOJIeOaHuUs.
2. T'onocoBble CBS3KM MEBLIA, MOIOLIETO TEHOPOM (BBICOKMM MYKCKHM TOJIOCOM), KOJIEOIIOTCS ©
gactoToi oT 130 po 520 I'u. OnpenenuTe MaKCUMaJIbHYI0 1 MUHUMAJIBHYIO JUIMHY U3JTy4aeMOu
3BYKOBOM BOJIHBI B Bo3yxe. CKOpocTh 3ByKa B Bo3yxe 330 m/c.
3. ®okycHOe paccTosiHMEe TOHKOW cobuparomied auH3bl paBHO F. Ilpenmer manbix pasmepos
pacrojoXeH Ha ee TJIaBHOM onTtudeckoil ocu Ha paccrosiHuM 4F ot Hee. M300paxenue npeamera
HAXOJUTCS OT JIMH3bI HA PACCTOSTHUU
4. Haiinure MakCUMalbHYIO JUTMHY BOJHBI, KOTOPYIO MOXKET MPUHATH NPUEMHHK, €CIIH EMKOCTb
KOHJIEHCATOPa B €r0 KoJIeOaTEIbHOM KOHTYpe MOKHO 11aBHO m3MeHATh oT 200 nd mo 1800 nd,
a UWHAYKTUBHOCTb KaTyIIKM IOCTOsHHAa M paBHa 60 MkI'H. CkopocTh pacmpocTpaHEHUs
3JIEKTPOMArHUTHBIX BoJH ¢ = 3-10% m/c.

5. Jlommmmte sinepuble peakumn “47N + 4He — ? + 11H; 2713Al + %,He — *015P + ?

Bapuanm 2.
1. U3 aByx MareMaTWyecKHX MasTHHKOB OJWH coBepmui 10 xomeGaHmii, a APyrou 3a TO ke
BpeMs 6 koneOanuii. Halimure Ay Ka)K10T0 MasTHUKA, €CJIM CyMMa UX JITMH paBHa 42,5 cm.
2. Jlonka ka4aeTcsi Ha BOJTHAX, PACIPOCTPAHSIONINXCS CO CKOPOCThIO 4 M/c, u 3a 10 ¢ coBepiiaeT

20 xonebanwuii. KakoBo paccTosiHue MeX1y COCETHUMH IPEOHSIMU BOJTH?



3. Munmna tybGyca mukpockona 160 cm, ¢okycHoe paccrosiHue o0bekThBa 5 MM. DoOKycHOe
paccrositaue okyinspa 33,75 mm. PaccrossHue Hammyumiero 3penust Habmonarens 270 mm. Halitu
HEOOXO/MMOE pACCTOSHUE TMpenMeTa OT OOBEKTMBAa MHKPOCKONA M IOJIydaeMoe IpHu
HAOJII0/ICHUY JINHEHHOE YBEJIINUECHHE.

4. B xonebaTenbHOM KOHTYpE aMIUIUTyAa KojeOaHUU CHIIBI TOKAa B KaTYyIIKE WHAYKTHUBHOCTH
paBHa 10 MA, a ammuryaa kosieOGaHWW 3apsiia KoHjeHcaropa paBHa S5 HKi. B momeHt
BpemenH t 3apsn koHaeHncatopa paseH 3 HKi. Haiinure cuity Toka B KaTyIike B 5TOT MOMEHT.

5. OmpenenuTe OSHEpPruto, Maccy H uMNyiasc ¢GoToHa [Uisi HH(paKpacHbBIX Jydyed cC

o 12
gacroroii 10711,

Bapuanm 3.

1. Haiitu maccy rpy3a Ha npyxune xéctroctsio 250 H/m, coBepmatonuii 20 xonebanuii 3a 16¢.
2. Paccrosinue mexay rpeOHsAMuU BOJH B Mope 5 M. [Ipu BCcTpedHOM IBMKEHHHU KaTepa BOJIHA 32
1 ¢ ynapsier o kopnyc katepa 4 pasa, a mpu onyTHoMm — 2 pasza. Haiinure ckopoctu katepa u
BOJIHBI, €CJIM U3BECTHO, YTO CKOPOCTh KaTepa O0JIblIe CKOPOCTH BOJIHBI.
3. KonebarenbHblil KOHTYp paguMoOnpuUEMHHUKA COAEPKUT KOHJEHcATop, EMKOCTh KoToporo 10
HO®. Kakoil nomkHa ObITh MHAYKTMBHOCTh KOHTYpPA, YTOOBI 00€CHeunuTh NpUEM BOJHBI JAJTMHON
300 M? CKOpOCTh pacpoCTpaHEeH s dIeKTPOMarHUTHEIX BoIH c=3-108 m/c.
4. Ha cKOJIbKO U3MEHHUTCS JJIMHA BOJIHBI (PHOJICTOBBIX JTy4eH ¢ 4aCTOTOU Kojebanuii 7,5- 10 '
IIPU NIEPEXO0JI€ U3 BOJBI B BAKYYM, €CJIM CKOPOCTh PAaCHpOCTPAaHEHUs TaKUX JIydell B BOJE paBHA
2,23-10%km/c?
5. Onumure cocTaB aTOMOB M30TOINOB 25e " “wHg .

Bapuanm 4.
1. Onpenenutb K03(PPULIMEHT )KECTKOCTU MPYKUHBI AMHAMOMETpa, €Clu ero nokasanus 2 H,
IIPYU 3TOM IIPY>KHHA pacTsAHyTa Ha 8,5 M, a IEpPBOHAYAJIBHO €€ JUIMHA 4 CM.
2. Teno coBepiIaeT rapMOHHUYECKOe KojiebaHue 1o 3akoHy X(t)=0,4:cosb-m-t. Ompenenute
aMIUTUTYAy, MEepUoJl, 4YacToTy, LHMKJIWYECKYl0 u4acToTy kojeOanuil. Hapucyiite rpadux
KOJIOaHUH.
3. Jlun3a ¢ POKYCHBIM paccTOsTHUEM 16 CM acT pe3koe n300paKeHHe MpeIMeTa Ha SKpaHe MpH
JIBYX €€ TOJIOKEHUAX, pacCTOsiHUE MeXy KoTopbiMu 60 cMm. Haiitn paccrosiHME OT nmpeaMera 10
sKkpaHa. Bo cKojibKO pa3 mormepeuHble pazMepbl M300pakeHUs MPU OJHOM IOJIOKEHUU JIMH3bI
Oosblie, yeM npu Apyrom?
4. NunyktuBHOCTH KaTymku paBHa 0,125 ['n. YpaBHeHue konebaHuil cUiibl TOKa B HEH MMeeT
Bun: i=0,4-cos(2-10%t), Tme Bce BenmumHbl BhIpakeHsl B CH. Ompeienute aMILIUTYY

HaNpsDKEHUs Ha KaTyIIKe.
7 3.
5. Snpo cenena 3408 IpeBPATUIOCh B AApo repManus 2° . Kakyio yacTuily BBIOPOCHIIO SIPO

cenena? Hanmmure YpaBHCHHEC 3TOTO paAUOAKTUBHOI'O paciiaaa.



Tunoswie sonpocewt k sxzameny N 1 (1 kypc):

*

3adanue 014 noKazamensa OUeHUGAHUA 0ECKPURMOPOE:

«3naemy

Buo 3aoanusn

1. ITonatue npenmera — «pusuka». Mexanuka. Pazgensl MexaHUKH.
Cucrema orcyera. KunHeMaTuka  IOCTYNaTeabHOTO  JBUXKCHHSA
MaTEepUaIbHON TOUYKH.

2. CniocoObl omucanusi JABWKeHHA. [IOHATHS: paguyc BEKTOp, MYTh,
IIEpEMEILICHUE, CKOPOCTh, YCKOPEHHE.

3. YpaBHEHUS IBWKEHHUS TOYKH, THIBI ABWKeHWA. HopmanbHOe U
TaHI'€HLIMAJIbHOE YPABHEHUS.

4. KunemaTtnka BpawmatenbHoro jaswikenus. Ilepuox wu  yacrora
BpallleHUs. YTJIO0BOE IIEPEMEIIEHNUE, CKOPOCTh U YCKOPEHHUE.

5. Bekropel, HampaBineHue, JeiictBusg HaJx BekTopamu. CBsi3b
BpalllaTeNIbHbIX U JTMHEUHBIX XapaKTEPUCTUK ABHXKECHUS.

6. /Jlnnamuka MaTepuaTbHONW TOYKH: WHEPIHs, Macca, MEpBBI 3aKOH
Herorona

7. Mepa unepuuu, UMIYJbC T€Ja, CUjla, paBHOAEHCTBYIOIIAs CUJIA.

8. Bropoit 3akoH HploTOHa, OCHOBHOE YpaBHEHHE MOCTYMATEIHLHOTO
JIBUKECHUS.

9. Tpernii 3akon HetoroHa. [Ipumeps! cui.

10.  Cucrema marepuanbHbIX TOYEK. 3aKOH COXPAaHEHUS UMITYJIbCA.
11. IlenTp Macc cucTeMbl. 3aKOHBI BM)KEHUS LieHTpa Macc. Tperuit
3akoH HproTOHA.

12. TIpeoGpa3zoBaHus lanunes. Mexannueckuit MIPUHLINIT
OTHOCHUTEJIBHOCTH.

13. IlonsaTus »Hepruu. MexaHuyecKass DSHEprusi, KUHETHYecKas U
NOTEHLIMAIbHAs SHEPTUsl.

14. Tlonsatue MexaHumdyeckoil pa®oTbl. CBOHCTBA KHHETHUYECKOU
DHEPIHH.

15. TlorenuuanpHas sHeprus. [loHATHE BHEMIHUX M BHYTPEHHHUX CHII,
UX B3aUMOCBSI3b.

16. IlpuMmepbl MOTEHIMAIBHBIX CHJ. 3aKOH COXPaHEHHs DSHEPTHUH.
AGCOJIOTHO YIPYTHU€ U HEYIIPYTHe COyIapeHHsl.

17. Tlonstue ¢usznyeckoro mnomns. I'paButanmonHoe mosie. PeakTuBHas
cuna. Kocmuueckue CKOpocTH.

18. HeunepumanbHble cucreMsl otrcyera. Cuia UWHEpUUM TpU
NOCTYNAaTeIbHOM U BpalareiabHoM ABrxeHnu. Cuna Kopuomnuca.

19. JIlunamuka BpamieHWs] MaTepUaIbHON TOYKH. MOMEHT HMITYJIbCca

HaCTHUIBI © MOMCHT CHUJIBI.

TEOPETUUECKUI




20. 3akoH coxpaHEHUs, TPOCKIIMH MOMEHTa UMITYJIbCA.

21. Jlunamuka TBepAoro Tena (TOCTYMaTeIbHOE W BpallaTeabHOe
JIBUKEHUE).

22. Bpamenue Tena BOKpYT HETIOJABHKHON OCH, MOMEHT HHEPIIMHU Tea.
23. Teopema Illteiinepa. IlpumMepbl MOMEHTOB MHEPUMU (PU3HUECKUX
TeJl.

24. MoMeHT wuMIlyJbCca M MOMEHT CWI TBEpPAOro Teja. 3aKoH
COXpPaHEHMsI MOMEHTa UMITYJIbCA.

25. Kunernueckas sHeprus BpallaOLIErocs Tejaa OTHOCUTENIBHO OCH Z.
Pabota BHEIIHUX CuUJI [yl BPAIAIOILErocs Tea.

26. Kunermueckas HEprusi TBEpAOro Tejla MPU CIOKHOM JBHXKCHUH.
AHaIIOTusl MEXAY MOCTYNATEIBHBIM M BpAIaTeIbHBIM IBUKCHUSMHU.

27. CrnenmanpHasi  Teopusi  OTHOCHTENbHOCTH.  [IpeoOpazoBanus
Jlopenna.

28. VHuTepBan BpeMEHHU U JJIMHA OTpe3Ka B Pa3HbIX CHCTEMax OTCYeTa
Ha OCHOBe InpeobOpa3zoBanuii Jlopenuna. OnHOBPEMEHHOCTh COOBITHH B
Pa3HbIX CUCTEMAX OTCYETA.

29. DneMeHTHI PEeNSTHBUCTCKON TUHAMUKU. CBS3b SHEPTUU M MACCHI.
30. DieMeHTh MEXaHUKH KHUJIKOCTEH U ra3oB. 3aKOH Apxumea.

31. JIBwkeHHs SKHIKOCTH M Ta3za, XapaKTEPUCTHKH €ro OIHMCAHUS.
YpaBHEHME HEPA3PBIBHOCTU. Y paBHEHUE bepHyiuu.

32. Bsskocth kxuakocTH. Pexumbl TeueHus kuakocTH. OrmpeneneHue
BA3KOCTH: MeTox Ctokca, meton [lyazeiins.

33. MonexkynsipHas ¢(u3uka (CTaTUCTUYECKUH TOAXOJ  ONUCAHHS
TEPMOJIMHAMHYECKUX CHCTeM). TepMoarnHaMuKa.

34. UneanpHblid Ta3. 3akoHBI WACATHLHOTO Ta3a ®  IPOIECCHI
(M30XOpHBIH, N300apHBINA, N30TEPMUYECKUI).

35. YpaBHEeHHEe COCTOSHHUS wHIealbHOro ra3a. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHYECKON TEOPHH UeaIbHbBIX I'a30B.

36. 3akoH MakcBeia o pacrpeaeieHuH MOJIEKYJ HJIeaIbHOTO Ta3a Mo
ckopoctsaM. bapomerpuueckas popmyna.

37. Pacnpenenenue bonbimana. CpenHee YHCIO CTOJIKHOBEHUH H
CpemHsisl NIMHA CBOOOTHOTO TTpodera MOJIeKyI.

38. OCHOBBI  TEpPMOJIWHAMHKH, HCIIOJIb3yeMbIe TIOHATHS. 3aKOH
bonbiiMana 0 paBHOMEPHOM pacHpeeeHUH SHEPrUuu IO CTENeHSM
CBOOO/IBI (3aKOH PaBHOPACIIPEICIICHHS).

39. IlepBoe Hawamo TepMonuHamMukHu. PaGota Tra3a mpu  ero
pacuIMpeHuH.

40. TermoeMKOCTh HJEaJbHOro ra3a. MoJsipHas TEIUIOEMKOCTh IpH
IOCTOSIHHOM 00BEME.

41. MonspHas TEIUIOEMKOCTb MPH MOCTOSHHOM JaBJICHUH. Y PaBHEHHE
Maiiepa.




42. UN3omporecchl:  M30XOPHBIM,  W300apHBIM,  HU30TEPMUUYECKHM,
a71nabaTHIEeCKUN.

43. Pabora mnpu aamabaruyeckoM mporecce. llomurponuueckue
IIPOLIECCHI.

44, Kpyrosele mnpouecchl (uukibl). OOpaTumble U HeoOpaTHMBbIE
IIPOLIECCHI.

45. Dutponus. HepasencrBo Knaysuyca. M303HTpOnuiiHbIN TIpolLiecc.
46. dopmyna bonbimana s sHTponuu. [IpuHIMI BO3pacTaHHs
SHTPOIUHU.

47. Bropoe Hayallo TEPMOJMHAMUKU. TpeTbe Hauaa0 TEPMOAUHAMUKHY.
48. TemuoBble IBUTATEIN M XOJOIMIbHBIE MamuHBL Teopema KapHo.
Iuxn Kapuo u ero KIIZI.

49. PeanpHble ra3sl. YpaBHeHue Ban-nep-Baanbca.

50. Buytpennsis sHeprusi raza Ban-nmep-Baanbca. W3orepmbl s

p€ajlbHOI'o ra3a.

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

3aoanue onsa noxazamens OUCHUGAHUA OeCKpunmopoe:

«Ymeemy, «Bnaoeem»

Buo 3aoanus

Bapuanm 1.

3apauva. IIpsMonuHeiiHOEe NBMKEHHE TOYKH ONMHMCHIBACTCS YpaBHEHHEM
x=-10t+4*t?>. HaifT ckopocTh U YCKOpEHHE TOYKH B MOMEHT BpEMEHH
10 c.

Bapuanm 2.

3apaya. B Oamnone BMecTMMOCTBIO V = 6 J1 HaxOOUTCS KHUCIOPOA
Maccod m = 8 r. OnpeaenuTs KOJWYECTBO BewlecTBa n U 4ucio N
MOJIEKYJI ra3a.

Bapuanm 3.

3agaua. Aspocrat Maccoit m = 500 Kr Hayas OIyCKaTbCs C YCKOPEHUEM
a= 0,25 m/c. Haiitu maccy 6GannacTa, KOTOpBIH Halo cOPOCUTH 3a GOPT,
4yTOOBI a’pOCTaT TMOJYYMJI TAaKOE K€ YCKOpEHHE, HO HalpaBJIEHHOE
BEPTUKAJIbHO BBEpX. CONPOTUBICHHUE BO3/1yXa HE YUUTHIBATD.

Bapuanm 4.

3agaya. /[Be OGECKOHEUHO JIMHHBIE PAaBHOMEPHO 3apsKEHHBIE HUTH C
JUHEHHON IJIOTHOCTBIO 3apsAoB T1 = 6 - 108 Kn/muw 1o = — 3 - 100
Kn/m pacnonoxeHsl mapaiieibHO Ha pacCTOSHUM I = 24 cM Apyr oT
npyra. Ha kakoM pacCTOSHUM OT MEpBOM HUTH pe3yibTUpYIOLIas
HaIMpsHKEHHOCTh 3JIEKTPOCTATHUECKOTO MOJISl paBHAHYIIO?

Bapuanm 5.

3apaya. [IpsaMonuHeiiHOE IBUKEHNE TOYKHU OMMCHIBAECTCS YPABHEHUEM X

= 5t + 1,2t m. HaifT cKopocTh 1 YCKOPEHHE TOYKH B MOMEHT BPEMEHH

TEOPETUUECKUH /

MPaKTUYECKU I




8 c.

Bapuanm 6.

3agaya. Teno maccoit mi= 4,0 Kr ynpyro CTaJIKUBAETCsI C MOKOSAIIMMCS
TEJIOM, NpPU ITOM €ro CKOpOCTh yMEHbIIMIach B n = 4 pa3a Hu
M3MEHWIAch MO HampapieHWio Ha yroia o = 90°. Haiitu maccy m:
BTOPOTO Tea.

Bapuanm 7.

3agaya. HeOonbiioe Teno IBHXKETCS CHU3Y BBEpPX IO HAKIOHHOM
IJIOCKOCTH, cocTaBisitonied yroa o = 20° ¢ ropuzonTom. Haiitu
KOX((UIIMEHT TPEHUSs, €CITU BpeMsl MOJbEeMa Tela 0Ka3ajloch B 1| = 2,5
pa3a MEHbIIIE BPEMEHU CITYCKa.

Bapuanm 8.

3agava. Kucimopoa mnpu HOPMaIbHBIX YCIOBUSIX 3aIOJHSET COCY.
BMecTUMOCThI0 V=151. OnpeaenuTs KOJIMYECTBO BEIIECTBA ra3a U €ro
Maccy.

Bapuanm 9.

3agaya. ABTOMOOWMIIb €II€T IO IIOCCE CO CKOPOCTBIO L = 52 KM/4.
KoadduuueHT TpeHus Mexmy KojiecamMu aBTOMOOWISI W JOPOTOM W =
0,30. 3a Kkakoe MHMHHMAIbHOE BpeMs aBTOMOOWIb  CMOXET
pa3BEepHYTHCS, HE CHUXKASL CKOPOCTH?

Bapuanm 10.

3agava. ['a3 npu temneparype T = 319 K u nasnenun p = 0.7 Mna
¥MeeT IUIOTHOCTE p = 16 kr/M°. OnNpenenuTh OTHOCHUTEIBHYIO
MOJIEKYJISIpHYI0 Maccy Mr rasa.

Bapuanm 11.

3agauya. /[Ba Opycka maccamu mi=1,8 Kr ¥ my=6 Kr, COEIWHEHHBIE
HIHYpOM, JexkaT Ha cTtoje. C KakuM yCKOpeHHeM a OyayT ABUTaThCs
Opycku, ecid K OJHOMY M3 HUX Npuiaoxuth cwiy F=12 H,
HarpaBJeHHYI0 Topu3oHTanbHO? KakoBa Oyaer cuna HaTskeHus T
HIHYpa, COEIUHSIONIEro OpyCcKH, ecnu cuily F mpuioxuTh K nepBomMy
opycky? Tpenuem npeHeOpeyb.

Bapuanm 12.

3agaya. TepmoauHaMUUECKON CHCTEME NEPEJAHO KOJINYECTBO TEIIOTHI
450 ]Ik, xak M3MEHMIACh BHYTPEHHSISI DHEPIUsS CUCTEMBI, €CIU IPU
3TOM OHa coBepimia padory 200 JIx.

Bapuanm 13.

3apnaua. HaxionHas miockocTe, oOpasyromas yron o = 25° ¢
IUIOCKOCTBIO TOpU30HTa, uMeeT mnuHy |=4 ™. Temo, nBurasce
PaBHOYCKOPEHO, COCKOJIb3HYJIO C ITOW IUIOCKOCTH 3a Bpems t=6 c.
Onpenenuth K03 HUIIUEHT TPEHUS L TeJa O MIO0CKOCTb.

Bapuanm 14.
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3anaua. B Gamione coxepxkurcs ra3z npu temmneparype t1=120 °C. o
KaKoW TemIiepaTypbl t2 HYXXHO HAarpeTb ra3, 4ToObl €ro JaBJCHHE
YBEJIMUYMIIOCH B JiBa pa3a’?

Bapuanm 15.

3agauya. Ha BepxHeM Kparo0 HAKJIOHHOW IJIOCKOCTH YKpeIUleH OJIOK,
yepe3 KOTOpbId NMepekHHyTa HUTh. K OJHOMY KOHIly HMTH IPHBSI3aH
rpy3 Maccoit m1=3 Kr, JIeKaIluii Ha HaKJIOHHOU IIockocTu. Ha npyrom
KOHIIE BUCHUT Tpy3 Maccoid mz=1 kr. HakiioHHast mII0CKOCTh 00pas3yeT ¢
TOPU30HTOM Yroi o = 45°, KO3(pHUIMEHT TPEeHUsS MEXKAY TPy3oM H
HaKJIOHHOHM miockocThio | = 0,1. Cunurtasgs HUTh U OJOK HEBECOMBIMH,
HalTH YCKOpPEHHUE a, C KOTOPBIM JABMXKYTCSI IPY3bl, U CUJIIy HATSDKEHHUS
Huth T.

Bapuanm 16.

3agaya. OnpenenuTh KOJIMYECTBO BELIECTBA N M KOHUEHTPALMIO N
MOIIEKyIl Ta3a, CoJepiKallerocs B Konbe BMecTHMOCThIO V = 320 cm®
npu Temneparype T =295 K u naBnenun P = 65 klla.

Bapuanm 17.

3agaya. Ha ropusonTanbpHOl gocke nexut rpy3. KoaduuuenT tpenus
Mexay nockoi u rpy3om u = 0,15. Kakoe yckopeHnue B TOpU30HTAIHLHOM
HalpaBJIEHUU CIeAyeT COOOLIUTh JIOCKEe, YTOObI Ipy3 MOr C Heé
COCKOJIb3HYTb?

Bapuanm 18.

3agaya. 3a 01HO U TO XK€ BpeMs OJMH NMPYXKUHHBIA MasgTHUK AenaeT 10
KoneOaHui, a BTOpPOM Ha MpPYKHUHE C TOW XKe IKecTKocThio 20
koneOanuii. OmnpenenuTe Macchl Ipy30B MasTHUKOB, €CIUM CyMMa HX
Macc paBHa 3 KT.

Bapuanm 19.

3agaua. Touka coBepimaer koneOaHusi Mo 3akoHy X=A-sino't. B
HEKOTOpBI MOMEHT BPEMEHH CMEILEHNE TOYKU OKazanochk 5 cMm. Korga
¢aza xonebaHu yBEIMUYWIOCH BJIBOE, cMellleHHe ctano 8 cM. Haiitu
aMILTUTYTy KOJIEOaHUH.

Bapuanm 20.

3agaya. OXOTHHK BBICTpPENWII, Haxoisch Ha paccrossHuu 170 M oT
JecHOro maccuBa. Uepe3 CKOJBKO BPEMEHH IOCIE BBICTpeNla OXOTHHMK
YCIIBIIIUT 3X0?

Bapuanm 21.

3agaya. MaremMaTnueckuii MasTHUK JIMHOU 99,5 cM 3a OJHY MUHYTY
coepmasn 30 monHbIX KojeOaHui. OmnpenenuTs mnepuoj] KojeOaHHs
MasiTHUKa U YCKOpEHHE CBOOOJHOIO MaJeHHUs B TOM MeCTe, I OH
HaXOJUTCS.

Bapuanm 22.
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3anaua. ['py3 B Mope kosebercs Ha BojHaxX ¢ nepuoom 2 ¢. CKOpoCcTh
Mopckux BoyiH 1 m/c. Uemy paBHa IJIMHA BOJIHBI?

Bapuanm 23.

3agaya. Ammmryna konebanuii rpy3a maccoit 0,5 Kr Ha TpyKUHE
xecTkocThio 50 H/cm paBHa 6 cM. HaiimuTe HanOONBIIYIO CKOPOCTH
JBUKCHHS U SHEPTUIO MasiTHHUKA.

Bapuanm 24.

3apauya. Macca masTHHKa 4 KT, )KecTKocTh npyxkuabl 100 H/m. 3a kakoe
BpeMs MasTHUK coBepiut 20 koyiebanuii?

Bapuanm 25.

3agaya. Yemy paBHa JUIMHAa BOJHBI Ha BOJAE, €CIM CKOpPOCTb
pacmpocTpaHeHHsI BOJH paBHa 2,4 M/c, a TeJo, IUIaBaiollee Ha BOJE,
cosepuiaet 30 konebOanuii 3a 25 c?

Bapuanm 26.

3agaya. J[muHYy HUTH MasTHUKA yBENUWYWIM B 4 pasa, a aMIUIUTYAY
KoseOaHuil ymeHbInau B 2 pa3a. Kak u3aMeHuTcs mnepuoj koieOaHui
MasiTHUKA?

Bapuanm 27.

3agaua. Cxopocth 3Byka B Boae 1450 m/c. Ha kakom paccrossHuH
HaxoAsaTcsl  Omupkalllime TOYKM, COBEpUIaloIMe  KojeOaHus B
IPOTHBOIOJIOXKHBIX (hazax, eciii yacToTa kojeOaHuii paBHa 725 ['n?
Bapuanm 28.

3agaya. Marematuueckuii MmasTHuK coBepimin 100 konebanuit 3a 314
c. Uemy paBHa JyIMHA MasiTHUKA?

Bapuanm 29.

3agaua. /{nuHa BosHbI B Bo3ayxe 17 cm (mipu ckopoctu 340 m/c). Haittu
CKOPOCTh paclpoCTpaHEHHUs 3ByKa B TejJe€, B KOTOPOM IpU TOH xKe
4acToTe KoJiebaHui yIMHA BOJHBI paBHa 1,02 M.

Bapuanm 30.

3agauya. MareMaTu4eckuii MasTHUK AJTUHONW 1M ycTaHOBIEH B JH(TE,
KOTOpBIH JIBUKETCA BHU3 PA3TOHAACH C yckopeHueM 3 m/c?. Uemy paBen
nepuoJi kojebaHuii 3Toro MasTHuka? MasTHUK coBepurml 3a 40 ¢ 240
kosneOanuii. HaiiTu mepuon u 4actoTy KosneGaHuil.

Bapuanm 31.

3anaua. Kakyro paboTy Hajo COBEpIIUTH, 4TOOBI Teno Maccoit m = 20
KI' BTAlIUTh 110 HAKIOHHOM IIIOCKOCTH BBICOTOH h = 1,5 M u
ocHoBaHueM a = 4,5 M. Koappunment tpenus p = 0,2.

Bapuanm 32.

3agauya. B a3ore B3BelIeHbI NMBUTMHKH, KOTOPbIE IBIKYTCA TakK, Kak
ecnu Obl OHM ObUIM OYEeHb KPYMHBIMH MoJeKynaMu. Macca m Kaxaon
neuHKE paBHa 6-107° 1. T'a3 maxoxures mpu Temmepatype T = 600 K.

Onpenenutb cpeiHHUE KBaJIpaTUUHBIE CKOPOCTH ULxs, & TAKXKE CPEIHHE
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KMHETUYECKUE dHEPIUHU Wiocr IOCTYNATENBHOIO JIBU)KEHHS MBUIMHKU U
MOJIEKYJIbI a30Ta.

Bapuanm 33.

3amgauya. HackosbKO MepeMecTHTCsSs OTHOCUTEIIBHO BOJIBI JIOIKA JITHHOM |
= 5,5 M u Maccod mi = 250 Kr, ecliM 4YeJOBEK Maccoii my = 85 kr
nepeles ¢ KOpMbl Ha HOC JIOAKU?

Bapuanm 34.

3amaya. CMech renus U aproHa HaxoauTcs npu temneparype T = 1600
K. Omnpenenute CpenHIO KBaAPATHUHYK) CKOPOCTh M CPEIHIOIO
KMHETUYECKYIO SHEPIUI0 aTOMOB I'€JINs U aproHa.

Bapuanm 35.

3agaya. Konba Bmectumocthio V = 12 11 cogepxut ra3 maccod m = 1,2
r o nasienueM p = 400 klla. OnpenenuTs CpeAHIO KBAaJIPATUIHYIO
CKOpOCTb MOJIEKYJI rasa.

Bapuanm 36.

3amaua. B noake maccoit M = 260 kr cToUT yelnoBek Maccod m = 70 KT.
Jloaka TUTBIBET CO CKOPOCTBIO L = 4 m/c. UenoBeK MpeIraeT ¢ JOAKH B
TOPU30HTAIILHOM HAIPABJICHUH CO CKOPOCThIO U = 2 M™/c. Haiitu
CKOPOCTh JIOJKH TOCJ€ NpbDKKa YeloBeKa: 1) Brepea MO ABHIKEHUIO
JIOJKH; 2) B CTOPOHY, MPOTHBOIIOIOKHYIO JBUKEHHUIO JIOIKH.

Bapuanm 37.

3agaya. HaiiTu cpenHIOI0 KBaJpaTUYHYIO, CPETHIO aprU(pMETHUECKYIO
U HauOosee BEpOSTHYIO CKOPOCTH MOJEKYJI BOAOpoja. Brruucnenus
BBINIOJIHUTD Ui Tpex 3HaueHuil temneparypsl: 1) T =40 K; 2) T =310
K; 3) T=5000 K.

Bapuanm 38.

3apauya. PaccrosHue Mmexnay rpeOHsMu BoiaH B Mope A=5 M. Ilpu
BCTPEYHOM JIBIDKEHMM Karepa BoOJHa 3at=1 ¢ yzmapser o Kopmyc
karepa N1=4 paza, a mpu nonytHoMm N2=2 pa3za. HaliTu ckopocTh karepa
Y BOJIHBI.

Bapuanm 39.

3agava. Kak u3meHHUTCS mnepHoj KojieOaHWH MPYKUHHOTO MasTHUKA
MIPY YMEHBIIIEHUU MACChI Ipy3a B 2,25 pa3?

Bapuanm 40.

3agaya. CKOIbKO BpeMEeHH OylIeT CKaThIBAThCS 0€3 CKOJIbKEHHs 00pyd
C HAaKJIOHHOM TIOCKOCTH JUTHHO#H | = 4 M u BbicoToi h = 10 cm?
Bapuanm 41.

3amauya. B cocyae Bmectumoctbio V = 0,01 M COAEPIKUTCS CMECh Ta30B
- azorta Maccod mi1 = 14 r m BomopoJa Maccod my = 2 T IpH
temnepatype T = 320 K. Onpeaenuts qaBlieHHUE CMECH Ta30B.

Bapuanm 42.

3amaua. ToHKUII OTHOPOIHBIN CTEpKeHb JIMHOW | U3 BepTUKAIBHOTO

13



MOJOKEHUsI TaJaeT Ha TOPU3OHTAIBHYIO IOBEpXHOCTh. Haiit
JIMHEUHBIE CKOPOCTU KpaWHEW M CpeJHEH TOYEK CTEPKHSA B MOMEHT
BPEMEHH, KOT/Ia CTePKEHb 3aMET rOPU30HTAIIBHOE MOJIOKEHUE.
Bapuanm 43.

3agaya. B Gamutone BMecTuMOCThIO V = 50 71 HAXOAUTCS BOJOPOJ MPH
temnepatype T = 295 K. Ilocie Toro kak dYacTb BOJOpOJA
M3pacx0/I0BaJiv, JaBjicHHEe B OayutoHe moHm3miochk Ha AP = 0,4 MlIla.
Ornpeaenutb Maccy m U3pacxoJ0BaHHOTO BOJOPO/A.

Bapuanm 44.

3apaya. Ha skBatope HEKOTOpOM IUIaHETHI TEJIO BECUT B JiBa pasza
MeHbIIIe, YeM Ha mojroce. Haiitu nepuos oOpaiieHus IiaHeThl BOKPYT
cobctBeHHOM ocu. [T1oTHOCTE BemiecTBa miaHeTsl p = 3,0% 103 kr/mS.
Bapuanm 45.

3agauya. /[Ba TerIOM30JMPOBAHHBIX OalsIOHA HAIMOJHEHBI BO3yXOM U
COCTMHEHBI KOPOTKON TpyOKo# ¢ kpaHoM. OOBeMbI OAIJIOHOB, a TaKKe
JIaBJICHUE U TeMIIEpaTypa Bo3Ayxa B HUX paBHbl Vi, P1, T1 u Vo, P2, To.

Haiitm naBneHue BO3ayxa, KOTOPOE YCTAHOBUTCS IIOCIE OTKPBITHS

KpaHa.
Bapuanm 46.
3apaya. bawion, cogepxkammui azor Maccod mi = 3,0 kr, npu

UCIBITaHUU B3opBasca npu temneparype t1 = 335 °C. Kakyro maccy
BOJIOPOJIa M2 MOYKHO XpaHUTh B 3TOM OaJUIOHE MU Temrneparype t2 = 24
°C, nMes NATUKPATHBIN 3a11ac MPOYHOCTH?

Bapuanm 47.

3agayva. Haiitu oTHOIIEHNE KHHETUYECKON SHEPrUy CIyTHHKA TUIaHETHI
K €ro MHOoTeHUHaIbHOW sHepruu. CHYTHUK JBHXKETCS IO KpPYyroBO
opbure.

Bapuanm 48.

3agaya. Jlocka Maccol M paBHOMEPHO [JBMXKETCS IO TIJIAAKOU
TOPU30HTAIBHOM IMOBEPXHOCTH €O CKOpPOCThIO L. CBepxy Ha JOCKY
OCTOPOXKHO KJIaayT Kupnud Maccol m. Kakoe paccrosiHue mpoiaer
KUpOUY IO JOCKE 3a BpeMs €ro MNpOCKaJIb3bIBAHMUS O OCTAHOBKH?
KoadduiumeHT TpeHns Mexxay KUpIUYOM U JOCKOH paBeH L.

Bapuanm 49.

3agaya. B Oamione oovemMom V = 0,20 M° HAaxXOMUTCS Ta3 Mo
napienueM P1 = 200 klIla w mpum Temmeparype Ti = 295 K. Ilocne
HakauuBaHus ra3a nasienue P> = 600 klla u Temneparypa Tz = 325 K.
Ha ckonbKo yBeNTUYHIIOCH YHCIIO MOJIEKYJI ra3a?

Bapuanm 50.

3agaya. OnHOPOAHBIM CILUIOIIHOM LMAMHAP Maccod m = 4,0 xr u
panuycoM R = 1,6 cM B MOMEHT BpeMeHH t = 1 ¢ HaUMHAEeT ONyCcKaThCs

IO/ IEMCTBUEM CWIIBI TsKeCTH. Halitu yriioBoe yCKOpeHue LWINHIpA.
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Tunosvie sonpocewt k 3x3ameny N 2 (1 kypc):

3adanue 014 noKazamensa OUeHUBGAHUA 0eCKPUNRMOPOB:

«3naemy

Buo 3aoanusn

1. Dnexktpocratuka. CBoWCTBa 3JIEKTPUUYECKOTO 3apsia, 3aKOH
coxpanenus. 3akoH Kynona (ckaisipHasi, BEKTOpHAasl 3alllCh). 3aKOH
Kynona B cpene.

2. DJEeKTpOCTaTUYECKOE TIOJIe U €ro HalpsHDKeHHOCTh. [IpuHnmm
cynepno3uiuu. JIMHUM HanpsHDKEHHOCTH 3JIEKTPOCTATUYECKOTO IOJISL.
OaHOpOIHOE U HEOJHOPOIHOE 3IEKTPOCTATUUECKOE OJIE.

3. Tlotox Bekropa HampspkeHHOCTH. Teopema [aycca. [lpumenenue
TeopeMsl ['aycca: anekTpocTaTuyeckoe mojie 0eCKOHEYHONH paBHOMEPHO
3apsiKeHHOM TIockocTH. llone ABYyX OECKOHEUHBIX MapalljieNIbHBIX C
O/JIMHAKOBBIMU IO MOJYJIIO, HO MPOTHUBONOJOXKHBIX IO 3HAKY
PaBHOMEPHO 3apsKEHHBIX IIOCKOCTEH.

4. Pabora osnekTpoctaTHueckoro mois. Lupkynauus — BekTopa
HANPSDKEHHOCTH AJIEKTPOCTATUYECKOTO 1oJIsl. Teopema 0 HUPKYJISLUY.
5. [IlorenmumanbHast sSHeprus  3apsuoB. [loTeHuman,  pa3HOCTH
NOTEHLIMAJIOB AJIEKTPOCTATUYECKOTO MOJIS 3apsiia U CUCTEMBI 3apsOB.
OKBUINOTEHLMATbHBIE IMOBEPXHOCTH MX B3aUMOCBS3b C JIMHUAMHU
HaIPSKEHHOCTH.

6. DnexTpuyeckuit JUIIOIb. HanpspkeHHOCTD U0
NEPIEHIUKYIIIPHO U NapajuIeIbHO €ro OcH. [Iumnosias B HEOAHOPOJHOM U
HEOJTHOPOJHOM TOJIE.

7. DnekTpocTaTHYeCKOe TMojie B  BemecTBe. JIUANEKTpUKU B
AJIEKTPOCTATUYECKOM II0JI€, THUIIBI JTUAJIEKTPUKOB, HUX MOJSPU3ALIHUSL.
CymMmapHbIil TUIONBHBIM MOMEHT. [lonsipH30BaHHOCTH NMANEKTpPUKA.
JsnexkTpudeckasi BOCHIPUMMYNBOCTD BEIIECTBA.

8. Bekrop ANNEKTPUYECKOTO CMEIIECHHUS. JusnexkTpudeckast
IIPOHUIIAEMOCTh cpelibl. Teopema 'aycca Ju1sl BEKTOpa JIEKTPUYECKOTO
CMEILEHNS.

9. TlpoBomHWKH B 3JEKTpOCTaTHYeCKOM Tojie. CBOWCTBA 3aMKHYTOMN
MIPOBOIAIIEH 000TOUKH.

10. DAEeKTPOEMKOCTD. Konpnencaropsr. EmkocTh IIJIOCKOTO
KoH7eHcaTtopa. CoerHEeHNE KOHIEHCATOPOB.

11. DHeprust 3JEKTPUYECKOTO IMOJIS: CHCTEMBI 3aps/IOB YEJAWHEHHOTO
IIPOBOJIHMKA, 3apsSKEHHOTO KOHJIEHCATOopa. OHeprus
AIIEKTPOCTATUYECKOTO TOJISL.

12. Dnextpuueckuit TOK. [ITOTHOCTH 3JEKTPUUECKOTO TOKA. Y paBHEHHE
HEMPEPHIBHOCTH (HEPa3phIBHOCTH). 3akoH OMa Jisg y4acTKa M TTOJTHOU

nenu. 3akoH Oma B uWHTErpadbHONW u auddepeHmaibsHon dopme.

TEOPETUYECKUI
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CoenvHEHHE CONPOTUBIICHUH.

13. PaboTa 1 MOLTHOCTH 3JEKTPUUECKOT0 TOKa. 3akoH [xoyns Jlenna B
uHTerpanbHoi u auddepenunanshoii hopme. KIII.

14. Croponnue cunbl. O600meHHbIH 3akoH OMa A7 HEOITHOPOTHOTO
y4JacTKa Lenu W ero 4acTHele ciaydau. [IpaBuna Kupxroda (mepoe u
BTOpoe). [IpaBuina cocraBieHus CUCTEMbl ypaBHEHUH.

15. Teopwus 31eKTpUIECKOTO TOKa B MeTallax (Teopust Jpye), BEIBOIBI
3akoHOB Oma u [[xoyng-JIeHiia corjiiacHo NaHHOW Teopuu. SIBiieHHE
CBEPXIIPOBOJUMOCTH.

16. DnexTtpuueckuid TOK B moiynpoBogHukax. CoOcTBeHHas
IPOBOAMMOCTh  IOJIYIIPOBOJHUKOB. [IpuMmecHble MOJIYIPOBOIHUKH.
ONEeKTPOHHO-IbIPOUHbI  nepexona. [lomynpoBOAHMKOBBIA HON U
TPaH3UCTOP. NHrerpanbubie MUKPOCXEMBI. [Ipumenenune
HOJIYIPOBOIHUKOBBIX TPUOOPOB.

17. Dnektpuyeckuit TOK B JKUJIKOCTSX. DIEeKTpONIn3.
DNEKTPOIUTHYECKAs AUCCOLMALMS. DJIEKTPOXUMHUYECKUNA IKBUBAJICHT.
3axonbl Qapanes.

18. DnexTpuyeckuid TOK B Ta3ax W BaKyyMme. TepMO3JIEKTpOHHAs
smuccus. CaMOCTOATEIbHBIE M HECAMOCTOSITENbHbIE pa3psiibl. Bujel
paspsanoB. Monuzanums u pekomOunanus. [lnazma.

19. MarnutHoe mose B Bakyyme, ero cBoiictBa. OmbIThl Dpcreaa
3akoH Amrepa U MarHuTHas MHAyKuus. [IpaBuito neBoi pyku, nmpaBuio
npaBoro BuHTa (mpaBoro OypaBuuka). CWIOBBIE JUHUM HWHIYKIUU
MarHMTHOTO TOJIS.

20. 3akon buo-Capapa-Jlamnaca. MarHuTHOTO TOJIe TPSIMOTO TOKa, B
LEHTPE KPyroBOro TOKa, paMKa ¢ TOKOM. MarHuTHOE IoJie COJICHOUAA U
TOpOHIA.

21. BekTtop MarHWUTHON WHAYKIHMH. B3aumojeicTBue mapauienbHBIX
IIPOBOJAHMKOB C TOKaMU. MarHWTHOro MoJj€ JBHXKYLIEroCs TOUYEYHOI'O
3apsga. CBsi3p MAarHUTHOTO M DJIEKTPUYECKOIO TOJEH JBUXKYIIETOCS
3apsna. Cuna Jlopenua.

22. JIBrkeHHe 3apsDKEHHBIX YacTHIl B OJAHOPOJHOM MAarHHUTHOM TOJe€.
Opdext Xomma. [loTok BekTOpa MarHUTHOM MHIYKIMH M Teopema
I'aycca. ILlupkymanuss BeKTOpa MarHuTHOM wWHAykunuu. Teopema o
HUPKYJISUU BEKTOpa MarHUTHOW WHAyKIMH. CpaBHEHHE IOTOKOB U
mupkynsauuit E u B.

23. MexaHu3M HaMarHMYMBaHHUs MarHeTUKOB. MarHuTHbIE CBOMCTBa
BEILIECTBA. ITapamarHuTHBIM 3 exT. ITapamarneruku,
(beppoMarHeTHK U AMaMarHeTHKH.

24. DnextpomarauTHas  wHAYKOHS. Omnbitel  @apazges.  3akoH
3JIEKTPOMArHUTHOM WHIYKIIUH. [Tpupona 3JIEKTPOMATrHUTHOMN

WHIYKITUH.
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25. BuxpeBoe »anekTpuyeckoe Tone. HMHAYKTUBHOCTH CoJIeHOMIA
(xatymku). fABnenune camounaykuuu. JC camoumnaykuuu. B3zanmHuas
WHAYKIHS. B3auMHas MHAYKTUBHOCTH JBYX KaTymiek. Tpancdopmarop.
Koodpduuuenr  tpanchopmanuu. ODHEpruss MarHUTHOTO  MOJIS.
MaruuTtHoe 1oJjie B BakyyMe U ero cBoiicrBa. OnbITel Dpcrena. Pamka ¢
TOKOM. MarHuTHbIi MOMEHT PAMKH C TOKOM.

26. HampasneHue MarHUTHOrO moJjisi. BeKTop MarHUTHOM MHAYKIMH.
Jluanu MHAYKIMKA MarHuTHoro mois. 3akoH buo-Cabapa-Jlammaca u
€ro NpUMEHEHHe: MarHuTHOE I0JIe MPSMOro TOKAa. MarHutHoe moJje
KpYyroBOI'O TOKa.

27. 3axon Ammepa. BzaumoseiicTBue mapamienbHbIX TOKOB. [loHsTHE
€MHMLIBI CUJIBl TOKA — «aMIIep» M MarHuTHas MOCTOSHHAs, €IUHHIIA
MarHUTHON MHyKIUH.

28. MarautHoe 10jIe JABMIXKYLIErocs TOuYe4yHOro 3apsnga. CBs3b
MarHUTHOIO W 3JIEKTPOCTAaTHUYECKOrO  MOJied,  JABMXKYIIErocs
3JIEKTPUUECKOTO 3apsijia.

29. Cuna Jlopenna. [IBrkeHHe 3apsUKCHHBIX YacTHII B MarHUTHOM
none (3- cmydas). Dddexr Xomra. [loTok BekTopa MarHUTHOM
MHIAyKUUU B u Teopema ['aycca [uist MarHUTHOTO 1IOJIS B BAKyyMeE.

30. Iupkynsuust BEeKTOpa MarHUTHOM HMHIYKIMH B W TeopemMa o
LUPKyIsuuu BekTopa B. IIpuMeHeHne TeopeMbl 0 HUPKYISILIMKA BEKTOPA
B nns omnpepenenus: 1) MarHUTHOro MoOJ€ NPSMOTO TOKa; 2)
MarHMTHOTO TOJISl COJIEHOUA; MArHUTHOTO I0JIE TOPOUA.

31. KoHTyp ¢ TOKOM B IOCTOSSHHOM MarHuTHOM moje: 1) cuisl,
NEeHCTBYIONIME HAa 3aMKHYTBIM KOHTYpP; 2) MOMEHT CHWJI, AEUCTBYIOIIHIM
Ha KOHTYp, OPUEHTHPOBAHHBIM NEPIEHAUKYISIPHO MarHUTHOMY MOJIIO;
3) MOMEHT cuJi, JEHCTBYIOIIMH Ha KOHTYp, IPU €ro HpOU3BOIbHOMN
OpUEHTAIUH;

32. Pabora mpu mepemelieHuHn KOHTypa ¢ Tokom: 1) Hampasnenue
0JIs1 NEPIIEHIUKYJIIPHO JBUKEHHIO INIOCKOTO KOHTYpa.

33. Pabora npu nepemenieHnn KOHTypa ¢ TokoM: 2) Hanpasienue nons
B mpou3BoibHO OTHOCUTENBHO MIIOCKOTO KOHTYpA.

34. MarHuTHOe TIONE B BemecTBe (MEXaHW3M HaMarHUYWBaHUS,
HaANPSDKEHHOCTh MArHUTHOTO TOJIS, YCJIOBHE Ha TPaHMIle pasjena JIBYX
MarHeTHKOB, JMaMarHeTHK, HapaMarHeTUKH, GeppoMarHeTukH).

35. Ompitel  ®apages.  3akon  Dapanes, npaBwio JleHua.
ONeKTpOMarHuTHasi UHAYKIMS. 3aKOH 3JIEKTPOMAarHUTHON MHIYKLUH.
36. IIpupona SJEKTPOMAarHUTHOW MHAYKIMM: 1) TpU HM3MEHEHUH
IUIOINAAM KOHTYpa; 2) B NEPEeMEHHOM MAarHUTHOM IIojie (BUXpPEBOE
AJIEKTPUUECKOE TI0JIE).

37. Ilpupoma »IEKTPOMArHUTHOW WHAYKIUHU: 3) oOmmMiA ciydai

(M3MeHseTCs oAb KOHTYpa B IEPEMEHHOM MarHuTHOM I10JIE).
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38. MHIyKTUBHOCTD, SIBICHHE CAMOWHIYKIINHU, B3aUMHAsl MHTYKIIHUS.

39. DHeprusi dneKTpoMarHUTHOro moisi. [loHATHS, BBEICHHBIC
MakcBeIoM: BUXPEBOE AJIEKTPUUECKOE 110JIE€ ¥ TOK CMEIIEHHUS.

40. YpaBHenuss MakcBemna: HHTerpajdbHas W IuddepeHranbHas

(dbopmbl, MaTepuabHbIE ypaBHEHHS, CBOWCTBA ypaBHEHHI MakcBea.

Tunoevle 3a0auu K rxzameny N 2 ( 1 kypc):

3adanue 013 nokazamens OUEHUBAHUA OECKPUNMODPOG8:

«Ymeemy, «Bnaoeem»

Buo 3aoanua

Bapuanm 1.

3anaua. /IBa 3apsaa q1=30 aKi u 92=—20 uKn nHaxonsTcs Ha paccToIHUN
36 cm gpyr ot gpyra. HaiiTu mnonokeHuWe TOYKM Ha MPSIMOM,
OPOXOJAIIe uepe3 ATH 3apsaabl. HampsikeHHOCTh 3IIEKTPUYECKOTrO
0JIs, B KOTOPOH paBHA HYIIIO.

Bapuanm 2.

3apauya. DJekTpuyeckoe TMoje o0pa3oBaHO OECKOHEYHO JJTMHHOMN
3apsHDKEHHOW HUTHIO, JIMHEHHAs IUIOTHOCTH 3apsaa KoTtopoil T = 40
uKn/M. Omnpenenuts paboTy, COBEpIIAEMYIO JTHM TOJIEM MpH
NepeMenIeHIH 3JIEKTPOHA U3 TOYKHU, OTCTOSIIEH Ha paccTOosHUH 12 cM,
B TOUKY Ha paccTosHUM 10 cM OT HUTH.

Bapuanm 3.

3apaua. Ilpu osnexTponmsze  pacTBopa CEpHOM  KUCIOTBHI  C
conpotusiienueM 0,6 Om 3a 60 MuH BbIAENUIOCH 3,3 11 BOAOpOJA MpH
HOPMaJbHBIX YyCIOBUSAX. OIpeneiauTb MOIIHOCTb, PAacXxoAyeMylo Ha
HarpeBaHue JIEKTPOJIUTA.

Bapuanm 4.

3agaya. barapes ¢ O/IC 240 B u BHyTpeHHUM conpoTuBicHueM 4 Om
3aMKHyTa Ha BHemHee conportuBieHne 46 Owm. Haiitu nonnyro
MOIIIHOCTbD, Mosie3HyI0 MomHocTh U KIIJ[ Gatapewn.

Bapuanm 5.

3amaya. DOJEKTPOH BJETAET B OJHOPOJHOE MArHUTHOE TIOJIE CO
CKOPOCTBIO M/C, HampaBlIE€HHOW MEPHEHIUKYISPHO JUHUAM HWHIYKIUH
MarHuTHOoro mnonst. Wuaykuwss marnutHoro mons 4 wmTn. Haiitu
TAHI€HIIMAJILHOE U HOPMAJIBHOE YCKOPEHHUS AIEKTPOHA.

Bapuanm 6.

3agaya. PaccTosgHMe MeXny IIaCTUHAMM IIJIOCKOIO BaKyyMHOI'O
koHnencaropa d = 24 mwm, amuna wiactud | = 3,0 cm. B xonzaeHcarop
mapayienbHO €ro IIAacTHHAM BIeTaeT dmekTpoH v=4,0-10° m/c. Ha
KaKO€  pacCTOSHHE  CMECTUTCS  JJIEKTPOH B  HalpaBJCHUM,

NCPHNCHAUKYJIAPHOM  IUIACTUHAM, K MOMCHTY BbBUICTA €TI0 U3

TEOPETHYCCKUH /

MPaKTUYECKU I
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KOHJICHCATOpa, €CJIM HanpsbkeHue Mexay miactuHamu U = 3,6 B.
Bapuanm 7.

3anpaua. [lpu snexrponuse pacTtBopa cepHOil KUCIOTHI 3a 2 4 30 MuH
BBIJICIMIIOCH 6 JI BOJIOPOJA MPU HOPMAJIbHBIX YyCIOBUsAX. OmnpenenuTthb
CONPOTHUBIIEHUE PACTBOPA, €CIU MOILHOCTh ToKa 42,5 BT.

Bapuanm 8.

3apauya. Bo ckonbko pa3 KIIJ aunum snexrponepenauun ¢ 400 kB
o6onpme KIIJ muaum snextponepenayn ¢ HanpsbkeHuem 160 kB, ecnm
conpotusiienue uHuU 400 OMm, a nepenaBaeMasi MOIIHOCTh 12 MBT?
Bapuanm 9.

3agava. HailTu KMHETHYECKYyIO SHEPrui0 IPOTOHA, JBUXKYLIErocs IO
Jyre OKpY>KHOCTH paauycom 80 cM B MarHUTHOM noje 2 Ti.

Bapuanm 10.

3apaya. Onpegenutrb Cuily, JEHCTBYIOLIYIO CO CTOPOHBI IO
HanpsbkeHHOCThI0 E=3600 H/K1, Ha Todeunsrit 3apsa 6 KL

Bapuanm 11.

3agaya. OnpeneauTh TONMMUHY h CII0s MeIH, BBIICTUBIICHCS 32 BpeMs t
= 4,5 4 TIpu 3JEKTPOIU3E MEAHOTO KYIOPOCa, €CIIU IIOTHOCTh TOKA j =
60 A/m2.

Bapuanm 12.

3apaua. Tpu konnencaropa eMkocTbio C1 = 10 Mk®D, Cz =25 mMx®d, C3 =
45 mx® mocneaoBaTeIbHO COeUHEHBI B Oatapero. HampspkeHne Mexay
toukaMu A um B paBno U = 35 B. Haiitu 3apsng Ha kaxaom
KOHJIEHCATOPE.

Bapuanm 13.

3agava. [IpoTOH M 3J1EKTPOH, YCKOPEHHBIE OJWHAKOBOM pPa3HOCTBHIO
MOTEHIIMAJIOB, BJIETAIOT B OJHOPOJIHOE MAarHuTHoe moje. Bo ckomibko
pa3 paauyc KpUBU3HBI TPAEKTOPUHU ITPOTOHA OOJIBIIE paiiyca KPUBHU3HBI
TPAEKTOPHUH JIEKTPOHA?

Bapuanm 14.

3apayva. IlonoxurensHbiii 3apan 12 MK ynepxuBaer Bo3ne cebst Ha
pacctostnuu 0,5 M 3apsa B 2 mxKun. Haiitu maccy oTpunaTenbHOro
3apsja.

Bapuanm 15.

3apaya. Tok B mpoBOoAHMKE compoTuBiieHHEM 12 OmM paBHOMEpPHO
yObIBaeT oT 2 A 10 Hyns B TeueHue 18 c. Onpenenurs TEmaoTy, B 3TOM
MIPOBOJIHUKE 32 YKA3aHHBINA MPOMEXKYTOK BPEMEHH.

Bapuanm 16.

3anaua. J[Be 31eKTPOIUTUYECKHE BAaHHBI COEIMHEHBI MTOCIIEI0BATEIBHO.
B nepBoii BaHHE BbIACIWIOCH 3,9 T IMHKA, BO BTOPOM 3a TO K€ BpeMsi
3,6 r xkene3a. [{luak nByxBasieHTeH. ONpeaeanuTh BAJICHTHOCTD JKeme3a.

Bapuanm 17.
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3apauya. 3apshpkeHHas dYacTHIla JBMXKETCS B MAarHAUTHOM IIOJIE TIO
OKPYKHOCTH €O ckopocThio 10° m/c. Muaykuus marautoro nois 0,6
Tn. Paguyc okpyxHoctu 6 cM. HaiiTu 3apsii 4acTulibl, €CIM U3BECTHO,
uto ee sueprus 19,6 - 10°1° Jix.

Bapuanm 18.

3apaya. llepneHAUKYIApHO  BEKTOPY  MAarHUTHOM  MHIYKLHMH
nepeMeniaeTcs MpoOBOJHUK JIUHON 1,8 MeTpa co CKopocThio 8 wm/c.
OJC wunaykuumu paHa 1,6 B. Halitu MarHuTHy0 WHIYKIHUIO
MarHUTHOT'O TOJIS.

Bapuanm 19.

3agaya. BpluncnuTe  NOTEHIMAN — AJIEKTPOCTATUYECKOrO  IOJIA,
CO3/IaHHOTO TodeuHbIM 3apspoM =10° K ma paccrosmumm 20 cM oOT
uero. (1/4I1EEo=9*10°D/m).

Bapuanm 20.

3agaya. Tox B IMPOBOJAHUKE PABHOMEPHO YBEJIWYMBAECTCS OT HYJSA 0
HEKOTOpPOro MaKCHMaJbHOTO 3HaYeHUs B TeueHue 15 c. 3a 3To Bpems B
NIPOBOJHUKE BhIEIMIAch Termnora, pasHas 10° JIx. Omnpememuts
CKOpPOCTh TOKa B TIPOBOJIHHUKE, €CITU COMPOTUBIICHHE eT0 paBHO 6 OM.
Bapuanm 21.

3agaya. B siexTpoHHO-Ty4YeBOM TpyOKe YCKOpSIOIIEe aHOJIHOE
HanpspkeHue paBHo 32 kB, a paccrostaue ot aHoaa 1o skpaHa — 30 cwm.
3a Kakoe BpeMs DJJIEKTPOHBI MPOXOIAT 3TO paccrosiHue? HauanbHyro
CKOPOCTb JIEKTPOHOB CUUTATh PAaBHOM HYIIIO.

Bapuanm 22.

3apaua. HaiiTu oTHOIIEHHME 3apsiia YacTHIBl K €€ Macce, €Cld OHa,
BJIETasi CO CKOPOCTBHIO 105 m/c B OJIHOPOJIHO€ MAarHUTHOE TIOJIe
HanpspkeHHOCThIO 400 KA/M, ABMKETCA MO Jyre OKPYKHOCTH PailycoM
8,6 cm. HampaBieHne CKOpOCTH JBUKEHMS YaCTHULIBI IEPIEHAUKYIISIPHO
K HaIlpaBJICHUIO NHIYKIIMM MarHUTHOTO TOJIS.

Bapuanm 23.

3agaya.  MarHuTHBII ~ NOTOK  4Yepe3  KOHTYp  IPOBOJHHUKA
conporuBnenuem 0,06 Om 3a 1 cexkynny m3menuics Ha 0,012 BO.
Halimure cwiy TOKa B TPOBOJHUKE €CIM HW3MEHEHHE IOTOKA
IIPOUCXOWIIO PABHOMEPHO.

Bapuanm 24.

3agaya. DIEeKTpOH, MPOHIA B IUIOCKOM KOHJIEHCATOPE MyTh OT OJHOU
TJIACTMHBI JI0 APYToii, mpuobpén ckopocth 10° M/c. PaccTosHue Mex Iy
mwiacthHamMd d = 4 wmm. HaiTH pa3sHOCTh MOTEHIMAIOB MEXKIY
IUTACTHHAMU U MIOBEPXHOCTHYIO IUIOTHOCTD 3apsijia Ha MIacTHHAX.
Bapuanm 25.

3amaya. B cnivpain 3JI€KTPUYECKON TUIMTKUA T€YET TOK CUJIoN 6 A mpu

HanpsbkeHuu 800 B. Cxonbko sHepruu notpediser mimTka 3a 15¢?
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Bapuanm 26.

3apaya. MakcumaiibHasi aHOJIHAs CUJia TOKa B auoje paBHa 150 MA.
CKOJIBKO 3JIEKTPOHOB BBUIETAET U3 KAaTO/1a KaXKIYI0 CEKYHy?

Bapuanm 27.

3agaya. DOjekTpUuecKoe IMOJ€ € Pa3HOCThIO NOTeHuuaioB 2 kB
YCKOPSIET 3JIEKTPOH, KOTOPBIM 3aTeM BJIETAeT B OJHOPOAHOE MarHUTHOE
noe (B = 1,2 MTn) nepneHAuKyaspHO JIUHUSAM HHAYKOWH. Haitn
nepuoJi 00palleHus IEKTPOHA.

Bapuanm 28.

3agava. Onpenenurs D/C MHAYKIMM Ha KOHIAX KPBUILEB CaMoJIeTa,
UMEIOUIUX JUIMHY 12 M, €clii CKOPOCTh caMoJIETa IPU TOPU3OHTAILHOM
nonére 150 xm/4, a BepTHKaIbHAsE COCTABIIAIONIAS BEKTOPA MHIYKIIHH
MarautHOro moist 3emiu 0,5-107 Tor.

Bapuanm 29.

3apauya. Kakas coepiiaercss paboTa Hpu INEPEMEIIEHUU TOYEUHOTO
sapaga 2 - 108 Kn u3 GeckoHeYHOCTH B TOYKY, HAXOASIIYIOCS Ha
paccTosHUM 2 CM OT TMOBEPXHOCTH Iapa paguycoM | cm ¢
TIOBEPXHOCTHOM MIIOTHOCTHIO 3apsana o1 = 10 Kn/em?,

Bapuanm 30.

3agaya. Tok B mpoBomHuke compoTuBieHHeM 35 OM paBHOMEpPHO
BO3PACTaeT OT HYJS 70 HEKOTOporo Makcumyma B TeueHue 10 c. 3a ato
BpeMs B TPOBOJHMKE BBIIENMIAch Temmota, pasHas 10%  JIx.
Onpenenuts cpeiHee 3HaYeHUE CUIIbl TOKA B IPOBOJHUKE.

Bapuanm 31.

3agaya. B nuozae niIeKTpOH NOUIETAET K aHOAY CO CKOPOCTBIO, MOZYJIb
KoTopoii pasen 12 - 10° M/c. Onpenenute aHoAHOE HANPSKEHHE.
Bapuanm 32.

3agava. [lnockuil BUTOK NpPOBOJAA pPaCHOJIOXKEH NEPIEHIUKYISIPHO
OTHOPOTHOMY MarHHTHOMY nommo. Kora Butok mosepayiu Ha 180°, mo
Hemy mpomen 3apsn 7,8 MxKn. Ha kakoit yrom (B rpamycax) Hamo
MOBEPHYTh BHTOK, YTOOBI IO HeMYy mporien 3apsn 3,6 MkKn?

Bapuanm 33.

3agaya. HaifTu KMHETHYECKYIO0 SHEPrHi0 MPOTOHA, ABIIKYIIETOCs IO
Jyre OKpy>KHOCTH paguycoM 0,25 M B MarHuTHOM IOJIE€ C MHAYKIHUEH
1,5 Tn.

Bapuanm 34.

3agaya. UeMy paBHa MHIYKTHBHOCTH IPOBOJIOYHOW PaMKH, €CIU IPH
cuiie Toka 3A B paMKe BO3HUKAeT MarHUTHBINA MOTOK 6 B6?

Bapuanm 35.

3agava. JIMHUM MarHUTHOM MHAYKIUU OJHOPOJHOTO MAarHUTHOTO TOJIS
obpaszytor yroia 30° ¢ BepTHKanpl0. MOAY/Ib MarHUTHOW HWHAYKIHH

paseH 0,2 Tn. Kakoif MarHUTHBIM NOTOK IPOHU3BIBAET TOPU3OHTAILHOE
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MPOBOJIOYHOE KOJIBIO paguycoM 10 cm?

Bapuanm 36.

3apaua. Kakas DJOJIC camMoMHAYKIMM BO3HHUKAeT B  KaTyIIKe
MHIYKTUBHOCTHIO 20 MI'H pu paBHOMEPHOM M3MEHEHUU CUJIBI TOKA Ha
15A 3a 1¢?

Bapuanm 37.

3agaya. B xakoM auanasoHe AJUH BOJH MOXET padoTaTh MPUEMHUK,
ecnu EMKOCTh KOHJEHCAaTopa B €ro KojeOaTelbHOM KOHTYpE IUIaBHO
m3Mmensiercs oT C1=50 n® go Co= 500 n®, a UHAYKTUBHOCTh KATYIIKH
noctosiHHa U paBHa L = 20 MxI'H?

Bapuanm 38.

3apaya. KakoBa UWHIYKTUBHOCTh KAaTYyIIKH, €CJIM TpPU  CHIIC
TOKa 3A SHEprusi MarHUTHOTO IOJIsI KaTyIku paBHa 1,8 JIxk?

Bapuanm 39.

3apauya. B kartymke, uHaykTuBHOCTh KOoTOpo# 0,3I'H, cuma Toka 2A.
Haiiaute sHEpruto MarHUTHOTO TOJIs, 3aIACEHHYIO B KaTYIIKE.
Bapuanm 40.

3agava. HailTu KMHETHYECKYyI0 SHEPrui0 IPOTOHA, JIBMUIKYLIErocs IO
Iyre OKPYXKHOCTH pamuycoM 0,5 M B MarHUTHOM TIOJIe C MHAYKIIUEH 2
T

Tunoegwie 6onpocwl K Ik3ameny Ne 3 (2 Kypc):

3aoanue 0na nokazamens oyeHUAHUA OECKPUNMOPOG:

«3naemy

Buo 3a0anusn

1. Konebanusi: cBOOOIHBIE, 3aTyXaIOIIUE, BHIHYKICHHbIC KOJIEOaHUs B
ANEKTPUYECKOM KOJIeOaTeIbHOM KOHTYPE.

2. BonHOBOC ypaBHeHHe. [ pymmoBas u ¢a3oBasi CKOPOCTH

3. IloHsATHE BOJIH WX OCHOBHBIE XapaKTEPUCTHKH. PacrpocTpaHeHme
BO3MYIICHUN.

4. YpaBHEHHE TapMOHUYECKOI BOJIHBI (OTHOMEPHBIN Citydail)

5. BonnoBoe ypaBHeHue. ['pynmnoBas u (pa3oBasi CKOPOCTH

6. YpaBHeHus MakcBenna © = Kak  CIEICTBUE M3  HHX -
3J€KTPOMAarHUTHHIE BOJIHBI.

7. DHeprus JIeKTPOMArHUTHBIX BOJIH U ee oToK. Bektop [lolinTHHTA.
8. 3aKOHBI TEOMETPUYECKOW ONTHKHA W SIBICHUS TE€OMETPHUECKOU
ONTUKH, MpUHIUN DPepMa U J10Ka3aTeIbCTBO 3aKOHA MPEJOMJICHUS Ha
€ro OCHOBE.

9. BonHoBas onrtuka: uHTephepeHuus u audpaxius. KorepeHTHOCTb.
OnTudyeckast AJMWHA MYTH, Pa3HOCTh (a3, ycloBHEe MakCUMyma |
MUHHMYMa B O0OIIEM CiTydae.

10. Untepdepenimu oT 2-X Imeie, MOJOKEHHS MaxX u Min, mmMpuHa

TEOPETUUECKUN
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UHTEP(HEPEHITNOHHOM MOTOCHI.

11. Kaccuueckue pueMbl CO34aHNUs KOTEPEHTHBIX IIyYKOB CBETA.

12. WutepdepeHiys cBeTa Mpu OTPaKEHUHM OT TOHKHX IJICHOK (JIMHUU
PaBHOI'O HAKJIOHA).

13. IMonocer paBHoit Ttomumubl. Kombuna HproToHa. JIByXiy4eBble
UHTEP(HEPOMETPBHI.

14, Indpaxnus ceera. [Ipunnun I'roiirenca-dpenens. 3ousl Openens
(IpUHLIMI TOCTPOEHUS, COOTHOLIEHUE aMILIUTY, IUIOLIAAN 30H).

15. JIudpaknus @Ppaynrodepa (B mapajuieIbHBIX Jydax) OT IIEIH.
VYcnoBus 5KCTPEMYMOB.

16. udpaxnuonHas pemeTka (ycIoBUE MAKCHMYMOB, MUHIMYMOB).
17. Mudpaknuss Ha npocTpaHCTBEHHOH pemerke. Jludpakuus Ha
MPOCTPAHCTBEHHOU PEIIETKE.

18. Ilornmomenue cBeta (3akoH byrepa, BUIbI CIIEKTPOB MOTJIOLICHHUS).
PaccesHue cBera.

19. Mucnepcus. Kinaccuueckas Teopusi AUCIEPCUH.

20. Monspuzaums ceera. 3akoH Mamtoca. [lonspusanms cera mnpu
OTpa)KEeHHH U TpenomiieHnH. 3akoH bprocrepa.

21. TemnoBoe W3JIy4eHHE M €ro 3aKOHBI (YHHBepcaslbHas (YHKIUS
Kupxroda.

22. 3akoH cwmemeHuss Buna, 3akoH Credana-bonbumana, ®dopmyna
Penes -JI>xunca).

23. OcHOBHbBIE TOJOXEHHUsS KBaHTOBOM Teopuu Ilnanka, d¢opmyna
ITnanka. ®otorddext (onucanue, popmyna DUHIITEHHA).

24. 3aKOHOMEpPHOCTH B CIIEKTPE aTOMa BOJOPOJA, €0 CEpUU JIMHHIMA.
O600mennas popmyna banbmepa Atomuas moaenb ToMcoHa.

25. Omwir Pesepdopma. PaccessHme — o-yacTHIl Ha TIOJIOKUTEIHEHO
3apsHKEHHOM IIEHTPE.

26. ®opmyna  Pesepdopna. IlporuBopeunss ¢  KJacCHUECKOH
BJIEKTPOIUHAMUKOM.

27. Tocrynatel bopa ero mopmens atoma Bogopoaa. Onsita dpaHka u
I'epna. Cnextp aroma Bogopoaa mno bopy.

28. T'umote3a nme bpoiis u ee TMOATBEPKICHHE B DKCIECPHUMEHTaX.
CooTHolIeHrEe HEONPeIeTIeHHOCTEH.

29. BonHoBast pyHKIUS U ee CBOICTBA.

30. O6mee  ypaBHenue Illpenunrepa  (OCHOBHOE  ypaBHEHHE
HEPEISITUBUCTCKOW  KBAaHTOBOW  MEXaHUKH). AHaIM3 ypaBHEHUS
[lIpenunrepa.

31. CramuonapHoe ypaBHeHue ypaBHenwus [llpenunrepa.

32. BonHOBOEe ypaBHEHHE KakK aHAJIOr  CTAI[MOHAPHOTO YpPaBHEHHE
[Ipeauarepa B MEXaHUYECKOM MpEACTABICHUHU J[BHKEHUE CBOOOTHOM

HYaCTHUILIBI.
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33. CocrosiHue YaCTHIIBI B OJTHOMEPHOM MPSIMOYTOJIbHON
MOTECHIIUATBHOU sSIME «OECKOHEYHO BBICOKUMU CTCHKAMU.

34. KBaHTOBO-MEXaHMYECKass MOJEIb  BOJOPOIOINOAOOHOTO aroma
(oOmue nmosoxxkeHus1). KBaHTOBBIE UKCIa.

35. Omnpit HTepna u I'epiaxa. Ciime snextpona. [punamum [Taynu.

36. Cnekrpsl menounsix MeramwioB (Li, Na, K u 1.1.). PeHTreHoBCKOE
W3JIy4YCHHE.

37. CocraB u pa3Mep aTOMHOTO sifjpa. Macca u SHEprus CBSI3HU sJIpa.

38. YnenpHas osHeprus cBs3u. CBoicTBa SACpHBIX Ccwil. Mojenu
aTOMHOTO si/Ipa.

39. 3aKkoH pagMoaKTUBHOTO pacnasa.

40. OcHOBHBIE THUIIBI paAWOaKTHBHOCTH (anb(a-, Oera-u TraMma-

pacniazsl). [IpaBuna cmenieHusl.

Tunosvte 3a0auu k sxzameny Ne 3 (2 kypc):

3adanue 014 nokazamensa OUeHUBAHUA 0ECKPUNRMOPOB:

«Ymeem», «Bnaoeem»

Buo 3aoanua

Bapuanm 1.

3agaya. 3a 01HO U TO XK€ BpeMs OJMH NPYXKUHHbIA MasgTHUK AenaeT 10
KoneOaHui, a BTOPOM Ha MPYKHHE C TOH XKe KecTKocThio 20
koneOanuii. OmnpenenuTe Macchl Ipy30B MasiTHUKOB, €CIU CyMMa HX
Macc paBHa 3 KT.

Bapuanm 2.

3agauya. Touka coBepmaer kojeOaHus Mo 3akoHy X=A-sinw-'t. B
HEKOTOPBI MOMEHT BPEMEHH CMEILEHNE TOUYKU OKazanoch 5 cMm. Korna
¢da3za konebGaHMl yBENIUUMUIIOCH BIBOE, cMelleHue craino 8 cm. Haiitu
aMILTUTYTy KOJIEOaHUH.

Bapuanm 3.

3agaya. OXOTHHK BBICTPEIHJI, HaXomsch Ha paccrosand 170 M oT
JecHoro maccuBa. Uepe3 CKOJIBKO BPEMEHHM IIOCIE BBICTPENIa OXOTHHK
YCIIBIIIUT 3X0?

Bapuanm 4.

3agaya. MaremMaTnueckuil MasTHUK JIMHOU 99,5 cM 3a OJHY MUHYTY
copepmiann 30 monHBIX KosebaHuil. OmnpenenuTh Mepuoj KojedaHus
MasiTHUKa U YCKOpEHHE CBOOOJHOIO MaJeHHUs B TOM MeCTe, IJie OH
HaXOJUTCS.

Bapuanm 5.

3anaya. ['py3 B Mope kosebuiercst Ha BojiHax ¢ nepuojoM 2 ¢. CkopocTh
Mopckux BosiH 1 m/c. Uemy paBHa IIMHA BOJIHBI?

Bapuanm 6.

3apaya. Ammumtyaa kojebanuii rpyza maccoil 0,5 Kr Ha mpyXuHe

TEOPETUICCKUIL /

MPAaKTUYECKU I
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xecTkocThio 50 H/cm paBHa 6 cm. Haitnure HanOoNbIIyIO CKOPOCTH
JBYDKEHUS M SHEPTUIO MAsITHUKA.

Bapuanm 1.

3agaua. Macca masiTHHKa 4 KT, )keCTKOCTh npykunbl 100 H/M. 3a kakoe
BpeMs MasiTHUK coBeput 20 koneOaHmii?

Bapuanm 8.

3agaya. Yemy paBHa [JMHA BOJHBI Ha BOJAE, €CIHM CKOPOCTb
pacrnpocTpaHeHHsl BOJIH paBHa 2,4 Mm/c, a Teno, IUIaBarolllee Ha BOJE,
cosepmaet 30 konebanuii 3a 25 ¢?

Bapuanm 9.

3agavya. J[nuHy HUTH MasSTHHKA yBEIMYWIM B 4 pas3a, a aMIUIUTYIY
KoneOaHui ymMeHbIMIU B 2 pa3a. Kak m3MeHUTCS mepuoj KojieOaHui
MasiTHUKA?

Bapuanm 10.

3agaua. Ckxopocth 3Byka B Boae 1450 m/c. Ha kakom paccTosHuH
HaxXoAsaTCcs  Omukaillime TOYKM, COBeplIaloIIue  KojebaHus B
IPOTHBOIOJIOXKHBIX (hazax, eclii 4acToTa KojeOaHuii papua 725 ['n?
Bapuanm 11.

3agaya. Maremarndeckuii MasTHUK coBepmmi 100 xonebanuii 3a 314
c. Uemy paBHa JyIMHA MasiTHUKA?

Bapuanm 12.

3agaya. Ha kakoM pacCTOSHUM S OT aHTEHHBI paavosoKaTopa A
HaXoauTCsl OOBEKT, €cOu OTPaKEHHBIH OT HEro paguoCUTHAI
BO3BpaTUIICA 00paTHO Yepe3 MpoMexyTok BpeMeHu 1=200 Mkc?
Bapuanm 13.

3apaya. OnHa CTOpPOHA TOJICTOM CTEKJISSHHOW TUIACTUHBI HMEET
CTYIICHUYATYIO TTOBEPXHOCTh, KaK IMOKa3aHO Ha pucyHke. Ha mmactuny,
NEPIEHINKYISIPHO €€ MOBEPXHOCTH, MalaeT CBETOBOM ITYYOK, KOTOPBIH
1ocje OTPaXeHUs OT IUIACTHHBI coOMpaeTcs JTuH30M. J[nuna nanaromeit
cBeToBOM BOJHBI paBHa 700 HM. [Ipu kKakoM HauMeHbIIEM 3HAUYECHUH
BBICOTBI CTYIIEHbKH 0 HHTEHCUBHOCTB CBETa B (DOKYCE JIMH3BI?
Bapuanm 14.

3agaya. KakoB OSHepreTMYecKMil BBIXOJA  CIEAYIOIIEH SAECpPHOU
peaxun: 4 2He+* 2He= 7 sLi+! 1H?

Bapuanm 15.

3agava. JIMHUM MarHUTHOM MHAYKUIUHU OJHOPOJHOTO MarHUTHOTO MOJIS
oOpaszytor yroia 30° ¢ BepTHKaibl0. MOAY/Ib MAarHUTHOW HWHAYKIHH
paseH 0,2 Tn. Kakoif MarHuTHBIN MOTOK MPOHU3BIBAET TOPU3OHTAIBLHOE
MIPOBOJIOYHOE KOJIBIO paguycoM 10 cm?

Bapuanm 16.

3apava. Jlnmaa tybyca mMukpockoma 160 cM, (oKycHOE paccTOosHHE

obobektnBa 5 wMM. ®DokycHoe paccTosHME OKyispa 33,75 MM.
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Paccrossnue Hammyumero 3penus HaOmomatens 270 mM. Haiitu
HEO0OXOMMOE PpacCTOSIHME IpeaMeTa OT OOBEKTHBA MHUKPOCKOINA H
NoJy4aeMoe Mpu HaOJII0ACHUH IMHEHHOE YBEITMUEHHE.

Bapuanm 17.

3agaya. Onpenenutb JJIMHY SJIEKTPOMAarHUTHBIX BOJIH B BO3/YXE,
U3ITy4aeMbIX KojeOaTelbHbIM KOHTYpOM C eMKocThio 3 HD wu
MHAYKTUBHOCTBIO 0,012 ['H. AKTHBHOE CONpPOTHUBIICHUE KOHTYpa
IIPUHATH PAaBHBIM HYJIIO.

Bapuanm 18.

3agava. Jlyu Oenoro cBera HpPOXOAUT 4Yepe3 Y3KYH0 HENpPO3pauyHyIo
mens. Ha skpane oToOpaxaercs yepeoBaHHME PalyKHbIX U TEMHBIX
nosioc. Kakoe (hu3mueckoe sIBJICHHE TP 3TOM Ha0JIF01aeTcsi?

Bapuanm 19.

3anayva. Jlonumure SAEPHYIO PEAKIHUIO: BN+92 5 ¥%C+ 11p.
Bapuanm 20.

3agaya. B xakoM auanasoHe AJUH BOJH MOXET padoTaTh MPUEMHUK,
ecin EMKOCTh KOHJEHCATopa B €ro KojeOaTeIbHOM KOHTYpE ILJIaBHO
u3mensercsa ot C1=50 n® no Cz= 500 n®, a UHAYKTUBHOCTh KaTyLIKU
noctosiiHa 1 paBHa L = 20 MxI'H?

Bapuanm 21.

3agauya. JluH3a ¢ (QOKyCHBIM paccTosHHEM 16 cM Jact pes3koe
u300pakeHHe TpeAMeTa Ha OJKpaHe TMpH JBYX €€ IOJOXKEHHUSX,
paccrosinue Mexay koropsiMu 60 cm. Halitu paccrossHue oT npeamera
70 ’KpaHa. Bo ckojibko pa3 momepeuHble pa3Mepbl MU300pakeHus MpH
OJIHOM TOJIOKEHUH JIMH3bI O0JIbIIIE, YEM MPU APYTroM?

Bapuanm 22.

3agaua. dokycHOe paccTossHHE TOHKOM coOuparomiel JMH3bl paBHO F.
IIpeameT ManbIX pa3MepoB PACIIOIOKEH Ha €€ TIIABHOM ONTHYECKON OCH
Ha paccrosHuM 4F ot Hee. M300pakeHue mnpeaMera HAXOTUTCS OT
JIMH3bI Ha PACCTOSTHUU

Bapuanm 23.

3agaua. Berumciure nedekT Macc M dHepruio cBasu docdopa BisP,
Macca spa 49,7683-10727 kr.

Bapuanm 24.

3apava. Jlunsza B onbiTe HproToHa ¢ mokasareneM npenomuieHus 1,6
JIEKUT BBINYKJION CTOPOHOM HA CTEKIISIHHOM IUIacTHHKE. J[JIMHA BOJIHBI
uctouynuka csera 0,6 MkM. Paguyc TpeTbero cBeIOro KoJsblia B
oTpakeHHOM cBeTe paBeH 0,9 mm. Onpenenuts GoKycHOE paccTosiHHE
JIMH3BL.

Bapuanm 25.

3apaya. Omnpenenuts JUIMHY OTpe3Ka, Ha KOTOPOM YKJIAJIbIBA€TCSA

CTOJIBKO K€ BOJIH CBETA, CKOJIBKO WX YKJIAAbIBACTCA Ha OTPE3KE 5 MM B
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CTEKJIE C TOKa3aTeaeM npeaomiueHus 1,5.
Bapuanm 26.
3agavya. Jlunza ¢ pagumycom cdepuueckoid moBepxHocTH 12,5 cm
IpuKaTa K CTEKISIHHOM 1uiactuHke. Jluamerpsl 10 u 15 TeMHBIX Kozen
HeroToHa B oTpakeHHOM cBeTe paBHbl 1 1 1,5 MM. OnpenenuTs AIuUHYy
BOJIHBI CBETA.
Bapuanm 27,
3agauya. OmnpenenuTh MOKa3aTeslb NPEJIOMIEHHUsS CTEKJa, €ClId IpH
OTPa)K€HUM OT HEro CBETA, OTPAXXEHHBIN Jy4 MOJHOCTBIO MOJISIPU30BaH
IIPU yTJIe NpenoMiIeHus 35 rpalycoB.
Bapuanm 28.
3agava. OnpenenuTh TOJNIIKMHY KBapLEBOM IIACTHHKH, JUIsl KOTOpPOM
yroja TMOBOpPOTAa IUJIOCKOCTH mojspu3auuu paBeH 180 rpamycos.
VY nenbpHOE BpallleHue Ui JaHHOM JUIMHBI BOJIHBI paBHO 0,52 pag/mm.
Bapuanm 29.
3agaya. Ha muiockomapaiienbHyl0 CTEKISHHYIO IUIaCTHMHKY (n=1.5)
TommuHo# 5 cM mox yriom 30° magaer myu cera. Onpenenure 60KoBOE
CMEIlIEHUE JIy4a, IPOLIEIIIEr0 CKBO3b ATY IUIACTUHKY.
Bapuanm 30.
3agauya. Omnpenenure, BO CKOJIBKO pPa3 HU3MEHUTbCA IIUMPHUHA
UHTepQEPEHIIMOHHBIX 10JIOC Ha JKpaHe B ombite IOHra, eciu
¢uonerossiit puibTp (0.4 MKM) 3aMeHUTH KpacHbIM (0.7 MKM).
Bapuanm 31.
3agaua. JJonumute sgepusie peakuun /N +%He — ? +11H; 27 3Al
+%He — 395P + 2
Bapuanm 32.

78 00
3amauya. OMUIINTE COCTaB AaTOMOB U30TOIOB 345'? u BUH 9.
Bapuanm 33.
3anaua. JJonmmmre saepHyo peakmuio: 4Be + 11H — 1%B + ?
Bapuanm 34.
3agaya. OLEHHUTH C IOMOIIBIO COOTHOIIEHHS HEONPEIEICHHOCTEN
MUHUMaJIbHYI0 KHHETHYECKYI0 SHEPrui0 DJIEKTPOHA, JBHXKYIIEToCcs
BHYTpHU cdepbl paxuycom R=0,05 am.
Bapuanm 335.
3amaua. Ceetr momrHocThIO 0,5 kBT ¢ mmmaoi BoimHBEI 20 HM mamaer
NEePNEHAUKYJSIPHO K moBepxHocTH Iuiomaasto 100 cm2. Ckoisbko
($OTOHOB eKeceKyH/IHO MajaeT Ha 1 cM2 3TON moBepXHOCTH?
Bapuanm 36.
3anaua. Haiinure maccy (hoToHa, 1yinHa BOJIHBI KOTOpOro 720 HM.
Bapuanm 37.
3anaua. Kpacnas rpanuna ¢orosddekra mis Hekotoporo merania 497
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HM. KakoBa CKOpOCTh AJIEKTPOHOB, BHIOMBAEMbBIX U3 IJIACTHHBI CBETOM C
JUTMHOU BOJIHBI 375 HM?

Bapuanm 38.

3agaya. Haiigure 3a1epKMBaOIIyI0 pa3HOCTh IOTEHLUUAIOB JUIA
(OTORJIEKTPOHOB, BBIPHIBAEMBIX C IOBEPXHOCTH HATPUS CBETOM C
nnHoi BoiHEI 400 HM.

Bapuanm 39.

3agaya. MoOIHOCTh W3IIyYeHHUs aOCOJIIOTHO YEpPHOro Tejia paBHa 34
kBT. Haiitu Temmneparypy 3Toro tesua, €ciid U3BECTHO, YTO IUIOIA/lb €T0
noBepxHocTH pasHa 0,6 M2,

Bapuanm 40.

3agava. PaccuuTaiite ckopocTh vV U JUIMHY A BOJHBI ¢ bpoiins s

AJIEKTPOHA, YCKOPEHHOTO pa3HocThio moTeHnuaioB U = 1380 B .

28



