MPUTOXKEHME A
®OH/, OLLEHOYHbIX MATEPMANIOB A1 MPOMEXYTOYHOM ATTECTALMU
NO AUCLMNAMNHE «dusmka»

1. Ilepeuensv oyenounvix cpeocme 0a KOMnemeHyuil, hopmupyemoix 6 pe3yiomame 0C60€HUS
OUCUUNTIUHDL

Kon koHTpo1HpYyeMOii KoMIIeTeH N Cnocod OueHO4YHOE CPEICTBO
p py OLICHUBAHUA P
KomnnekT
OMK-1: CnocobeH pewaTb 3ajauu
KOHTpOnupywmx

npojecCUOHANbHON AEeATENbHOCTH,
NPUMEHsIs MeToAbl MOAENMPOBaHMs,
MaTeMaTUyeckoro aHanusa,

MaTepuanos Ans
3aueT; 3K3aMeH 3a4yeTa; KoMnnekT

KOHTpONUpywmx
ecTeCTBEeHHOHayuHble U O6WenHKeHepHble
MaTepuanos Ans
3HaHuA
3K3aMeHa
KomnnekT
KOHTpONUpywmx

OMK-4: CnocobeH NpoBOAUTb WU3MepeHUs U
HabnwjaeHns B chepe npopeccrMoHanbHOM
JesiTenbHOCTU, obpabaTbiBaTh M
NPeACTaBNATb dKCNEepUMeHTanbHble AaHHble

MaTepuanoB Ans
3aueT; 3K3aMeH | 3ayeTa; KOMNNeKT
KOHTpPONUpyWmux
MaTepuanos Ans
JK3aMeHa

2. Onucanue noxazamenei u Kpumepuee ouernueanusn Komnemenuuﬁ, onucanHue uwkKan
OUCHUBAHUA

OueHnBaeMble KoMneTeHUMM npeacTaBneHsl B pasgene «[llepeueHb  nmnaHUpyeMbix
pe3dynbTaTtoB o6yyeHus no AUMCUMNNAMHE, COOTHECEHHbIX C WHAMKATOpPaMU JAOCTUKEHUSA
KoMneTeHuun» pabouein nporpammbl AUCLMMAUHL «OPU3MKa».

Mlpy  oueHuBaHWM  CHOPMMPOBAHHOCTU  KOMMNETEHUMA NO  AuUcCuunnUHe  «dusumka»
ucnonb3yetcsa 100-6annbHaa wkana.

Kpurepuii Ouenka mo 100- Ouenka nmo
0aJUIBHOM IIKAJe | TPAAUIMOHHOM IIKaJjIe
CTyAeHT 0CBOMN MU3yyvaeMmblil MaTepuan 75-100 Omauuno

(OCHOBHO/ W AOMOSHUTENbHLIN) ,
CUCTEMHO M TPaMOTHO M3naraeTt ero,
oCywecTBnseT MofiHoe M npaBUiibHOe
BbiNONTHEHME 3aJlaHuii B COOTBETCTBUMU C
WHAMKATOPaMKU AOCTUXKEHMS
KoMneTeHuuii, cnocobeH oTBETUTb Ha
AOMNONHUTENbHbIE BOMPOCHI.

CTyAeHT 0OCBOMN M3y4vaeMmblil maTepuan, 50-74 Xopouwo
ocyuwecTBnseT BbMOMHEHWe 3ajaHui B
COOTBETCTBUM C UHAMKATOPaMM
AOCTMXEHUS KOMNeTeHUUn ¢
HenpUHUUNUANbHLIMA owWUbKaMK .

CTyAeHT AeMOHCTpUpyeT OCBOEeHue 25-49 Yooenemeopumenvro
TONbKO OCHOBHOrO MaTepuana, npu
BbINONIHEHUM 3aJaHUN B COOTBETCTBUM C




WHAMKATOPaMU AOCTUXEHUSI KOMMeTeHUMiA
AonycKaeT oTAenbHble owubKM, He
cnocobeH cucTeMaTM3MpoBaTb MaTepuan
W AenaTb BbiBOAbI.

CTYAEeHT He OCBOMN OCHOBHOE <25 Heyoosnemsopumenvho
CojepXaHue U3y4yaemoro mMaTtepuana,
3aaHMA B COOTBETCTBUU C
WHAUKATOPaMU AOCTUKEHMS KOMMeTeHLM
He BbINOMIHEHbl WNU BbINOSIHEHb HEBEPHO.

3. Tunoevle KOHmMPOJIbHBIE 3A0AHUA UTU UHbIE MAMEPUATbl, HE0OX00uMble 011 OUEHKU YPOBHA
00CMUIICEHUS KOMNEMEHYUTL 8 COOMEEMCMEUU C UHOUKAMOPAMU

1.300aHuA Ha 3HaHUEe U NPUMeHeHUe 30KOHO8 (PU3UKU 8 peweHUU 3a0a4 NpogpeccuoHas1bHOU
deamesnbHoCcMU

KomneteHuua UHAMKaTOp AOCTUNKEHNA KOMNETEHL MU

ONK-1 CnocobeH pewaTb 3ajauu npopeccuoHanbHoii | OMK-1.3 [lpumeHsieT eCTeCTBEHHOHayuHble U
JeATeNbHOCTM, MPUMEHAs MeToAbl MOAenupoBaHUA, | obuenHXeHepHble 3HaHUA AN  pelleHus 3ajad
MaTeMaTMYeCKOro aHanu3a, ecTeCTBeHHOHayuHbie U | NpoPecCUOHanbHON AeATEeNnbHOCTH

oblenHKeHepHble 3HaHUSA




HpHMEHHH €CTEeCTBCHHOHAYYHBIC M OGILI.EHH?KEHEPHI)IE 3HAHHUHA, METOAbl MOJACIHUPOBAHHA H
MATEMATHYECCKOT0 AaHAJIH3A PEHIHTEL CJelYIIHe 3aJ1aun:

2 cemecTp

1. Kunemaruka MOCTYNATENBHOTO H BPpALIATEIbHOT O NBUKECHHA.
. ,HI/IH.H.MPIKH MNOCTYNATCIbHOTO IBHAKCHHA. Cunel B MEXaHHUKE.

' ,HHHEIMHK& BpamaTeJbHOTO IBHXKEHHA TBEPAOTO TEa.

. 3aKOHBI COXpaHCHHA SHCPIHH, HMITYJIbCA, MOMCHTA MMITYJIbCA.

' MOIIEK)(’IISIPHO'KHHETH'-ICCKEIH TEOpHA HACAIBRHBIX Ta30B. YpaBHeHHe COCTOAHHA HIACAJILHOro rasa.
3axkon Makcsemra o pacnpeacicHH MOJICKYII HCAIIbBHOI'O I'a3a 1o CKOpOCTAM.

gk wN

6. Tepmoaunamuka. 3akonsl TepmoarHaMuKku. [ukiasl. K1) reruioBeix guraresei.

7. Daexrtpocratndeckoe moae B Bakyyme. [lpunmun cynepnosunmm. Teopema Taycca nns
JJIEKTPOCTATHYECKOI' O I10JIs1 B BAKYYME.

8. ,HHBJICK'[‘[JHKH H MPOBOJHHKH B JIEKTPHYCCKOM I10JIE. 9ueprml AEKTPOCTATHYECKOTO 1TOJIA.

9. TlocTosunuerii >nekTpuyecknii Tok. Pabora n MomHocTs snekTpHyueckoro Toka. 3axod [Hxoyna-Jlenna.
[Iparuna Kupxroda.

3 cemecTp
10. MaruutHoe noje B Bakyyme. [IpuHiun cyneprno3uiuyd MarHuTHeIX rosied. Cuna Jlopenua u cuna

Amnepa. Teopema [Maycca 11t MArHUTHOT'O 110151 B BAKYYMe.

11. MarsuTHOE MMoJIe B BEIIECTBE. DNEKTPOMAarHUTHAS HHIYKIHA. CaMOMHIYKIHA. DHEPTHs MarHUTHOTO
OIS

12. Teopus MaxcBenna s »nexTpoMarHuTHOTO nojst. Cuctema ypapuenuii Makcesenna B MHTEr paJIbHOI
u auddepeHurabHO (opme.

13. Cpolonmele, 3aTyxaiomHe H BLIHYXKJCHHBEIE KOneOaHMsA. MEKTPOMATHHTHBIE BONHLL. DHEpPrHs H
HMITYJILC BJICKTPOMArHuTHOTO nnojs. Bekrop Ymosa-TloiiHTuHra.

14. Unrepdepennns u audpaxous cBeToBLIX BoMH. Judpakinonnas pemerxa.

15. Tlonspuzauus cera. 3akon Manioca. 3akon bproctepa. [Mornonienue u nucnepeust Bonu. Hopmansnas
¥ aHOMaJILHAS THCIIEPCHS.

16. KpanToBas CBOiiCTRa 3/MIEKTPOMArHUTHOTO H3MYUCHUSA. 3aKOHBI TENIOBOro M3nyueHus. Potoaddexr.
@otonrl. [lasnenune ceera. pdext Komnrona.

17. DneMeHTEl aTOMHON (U3uKM M KBaHTOBOH MexaHukH. [loctynater bopa. I'mmoresa ac bpoiins.
[Mpuruun neonpenenennoctu. Ypasuenue Ilpenunrepa. Bomnosas dyHkuus, U ee craTHcTHUECKOe
tosikoranue. [Tpapuna orbopa jiist KBAHTOBBIX MEPEX0/I0B.

18. DiemeHThl AAepHOI (U3MKH: COCTAB M XaPAKTEPHCTHKH aTOMHOTO sfpa. Buael paauoakTHBHOTO
H3Iy4eHHS. SICpHBIC peaKMU. JNeMEHTapHbIC YacTHIBL. THIBI B3aHMOICHCTBHSL.
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1.2.

13.

1.4.

15.

2.1

2.2,

2.3.

24.

2.5.

3.L

3.2

3.3.

2 cemecTp

1. Knnemarnka NoCTYNATEILHOI0 H BPpalaTe/ibHOTI'O IBHAKCHHH

Touka M nBuxkeTcs 1o Cliipalii ¢ NOCTOAHHOI TIO BeIHYHHE CKOPOCTLHY B HaNpaBJICHHH, YKa3aHHOM CT]JGJ'IKOﬁ.
Or[penem{"rb, KaK H3MCHACTCS BEIIHYHHA HOPMAJIbHOTIO YCKOPEHHA H TAHICHIHAIBHOI0 YCKOPEHHA.

M

—
YrioBoe nepemelicHHE Tella MEHseTes ¢ TeueHHeM BpeMmeHn t 1o 3akoHy @ =(2t2-2t+5) (pan). Onpenenntes yrioroe
YCKOpEHHE Tema.

3aBHCHMOCTE YTJIOBOH CKOPOCTH OT BpeMEHM TOKazaHa Ha pucyHKe. ONpefenHTs YITIOBOE TepeMElICHHe Tenma 3a
npomesxkyrok spemens ot 0 10 6 c.

@, pag/c

Teno 6pomweno ¢ nopepxuoct 3emiu co ckopocetsio 10 m/c noa yriaom 45° k ropusonty. Onpesenurs pajuyc KPHBH3HbL
TpaeKTopHH B BepXHei Touke. COMpOTHRIEHHEM BO3IyXa MpeHeOpeds.

Touka JABHKETCA 110 OKPYKHOCTH COTTacHO ypaBHeHHIo ¢=5t% (pax). HopManbioe YCKOpEHHEe TOYKH B MOMEHT BPEMEHH
t=4 ¢ pasno 36 m/c?. OnpeaesuTs pajHyc OKPY’KHOCTH.

2. ﬂHHaMHKa MoCTYNMATEILHOTO TBHAKCHH. Cuabl B MeEXaHHKE

Ha pucynke npueeneH rpadmk 3aBHCHMOCTH CHIBI, ASHCTBYyMOMIEH Ha Teno, oT eBpeMeHu. Onpenennts H3MEHEHHE
HMIY/IbCA TEA 34 NEPBRIC 3 CEKYH/IE! ABHKCHUA.

F.H

50
40
30
20
10

01 2 3 4 5 6 te

3aBHCHMOCThE HMITYJIBCA YACTHLBl OT BPEMEHH OITHCEIBACTCA 3aKOHOM ~ ., rae I u |- Bekropsl
p=3ti +8t?)

KoopauHaTHBIX oceil X, Y cooTBeTcTBeHHO. M300pasuTs 3aBHcHMOCTh npoekiHii cuisl Fxu Fy, neficteyromeii na wactuy,

OT BPEMEHH.

YeTripe mapHka pacmofdoKeHsl BAOIE TpsaMoii. Maccel mapnkor ciepa Hanparo: 2 1, 1 1, 4 1, 3 1. PaccTosHus Mexay

cocemHUMH mapHkaMu no 20 cM. OnpenennTh MON0KEHHE IIEHTPA MAacC CHCTEMBI.

JunaMoMeTp ¢ rpy3oM, 3aKperieHHblH Ha [OTONKE HEMOABHKHOTO MH(TA, [IOKA3bIBAET 3HAYEHHE CHIIBI TSKECTH Ipy3a,

pasnoe 14 H. Onpejenutsb Bec Tena B udTe, ABHKYLIEMCH PABHOYCKOPEHHO BHH3 ¢ YCKOpeHHeM 2 M/c?.

B arrpakumone yenoBex Maccoil 50 Kr JIBHIKETCH HA TEJEKKE 110 Pe/ibCaM H COBEPIAET «MEPTBYIO» NETIH0 B BEPTHKAILHOH

IUIOCKOCTH 110 KPYroBOil TpaekTopuu pajunycom 6 M. Onpefenurtb CHIIY JABIEHHs YeloBeKa Ha CHIASHHE TeNeKKH IpH

CKOPOCTH MPOX0KJIEHUA HUAKHEH TOYKH 36 KMm/d.

3. ,]llﬂlHﬂMHKa BpalIATEJAbLHOI'O IBHXKCHHH TBEPAOIO TEJ1a

Hucky npujany yriosoe yckopenue, npunoxus cuiy 10 H no kacarensnoi k 00ony qucka na paccrosuun 10 M or ocn
Bpauienus B tederne 0,4 ¢. OnpeneniTs Ha CKOILKO YBEIHYHICA MOMEHT HMIIYJIbCa JAHCKa?
Juck HaduHACT BPAILATLCS 0] JCHCTBUEM MOMEHTA Cuil, rpadMK BPEMEHHOH 3aBHCHMOCTH KOTOPOI'O IIPEACTABICH HA
pucynke. H306pa3uts rpadHk, NPaBnIBHO OTPAKAIMIHIT 3ABHCHMOCTE YITIOBOH CKOPOCTH JIHCKA OT BPEMEHH,

M

t, t
[pw BBICTPENIE OPYMS CHAPSA BBUICTE M3 CTROJA, PACHONOKCHHOrO NoA yrioM o=60° K ropu3oHTy, Bpamasce BOKpYT
cBOeil Npo0LHOMH 0cH ¢ yrioBoii ckopocTeio w=100 paj/c. Ha cTBon opynus Bo Bpems BeICTpena ASiCTBYeT MOMEHT CHII
150 kH-Mm, Bpems asuskenus cuapsaga B crose t=2- 1072 ¢. OnpesennTs MOMEHT HHEPLHH CHAPSA OTHOCHTE/ILHO 3TOH OCH.

2



34.

3.5.

4.1.

4.2.

43.

4.4.

4.5.

5.

51.

5.

M

53.

5.4.

5.5.

6.1

6.2.

6.3.

6.4.

6.5.

MomeHT HHepuHuH cTep:kHa 1nuHok L=0,6 M 1 Maccoii M=1 kr oTHOCHTENBHO OCH, TIPOXOALIEi Yepe3 LIeHTP Macc, PaBeH
0,05 kr'm?. OnpeeHTh MOMEHT HHEPIIMH OTHOCHTEIBHO NapaIlIeIbHON OCH, IPOXOIALILEH Yepes CTEPKEHb HA PACCTOSHHH
L/6 ot ero koHIIA.

Kunernueckast JHeprus paBHOMEPHO BpaLIAIOUIErocs wWapa ¢ YriaoBoH ckopocTbio 4 pan/c pasHa 40 Tx. Onpenenutsb
MOMEHT HMITYJIbCa 3TOT'O apa.

4, 3akoHBI COXpAHEHHS YHEPIHH, HMNY/IbCA, MOMEHTA HMITYJIBCA

Hebonbmoe Teno maccoii 100 r HaunHaeT qerkeHHe Ge3 HAYATLHOH CKOPOCTH MO MMAAKOH NeASHOI ropke U3 TOUKH A.
TpeHue OTCYTCTBYET. 3aBHCHMOCTh TMOTEHIHMAIBHON SHEPIHH Telda 0T KOOPAMHATHI X M300paxkeHa Ha rpapuke £u(x).
OnpenenuTs CKOPOCTE Tena B Touke C,

E,, o

1008 HH

80 Np

60

40

(o
20 |
0 2 4 6 10 12 xom

ManieHbKHi MAY JIBHKETCS €O CKOpOCTBIO 6 M/c. HaBcTpeuy emy aBiskercss MaccHBHas mianTa. CKOpOCTh MsA4a mocie
abCcomOTHO YIPYTroro yaapa o IiInTy papHa mo Moaynio 10 m/c. OnpenentTs cKOPOCTH TTHTHI.

JIbIKHIK Maccoil 75 Kr cycKaeTcs ¢ TOPHI BRICOTOH 18 M M Ipoe3kaeT No TOpPU30HTANBHOM JIbLKHE 10 ocTaHOBKH 100 M.
OnpenenuTs CHIY TPEHUS CKONBKEHHA 110 TOPH3OHTANEHOIT TTOBEPXHOCTH, CUHTAS, YTO MO CKIOHY TOPHI JIBIKHHK CKOB3HT
0e3 Tpenus.

Yenoeek Bpauiaerca Ha ckambe HykoBckoro ¢ yrnosoii ckopocteio 1 pag/c. [lpu 5ToM cymmapHblii MOMEHT MHEpLIHH 4
KI 'MZ. Yenosex MEPEXOanT omke K LHEHTPY, TAK YTO MOMEHT HHEPUHH YMEHBLIIIACTCH 10 2 Kl“Mz. Oupe,ueum‘h, YEMY
CTaHET PABHOH YIIIOBas CKOPOCTEL BPAILCHHS.

LUap H TIOJIBIH THIIHHAP, HMCHOIIHE OJMHAKOBBIC MACChl H PAAHYCHl, BKATBIBAKTCAH 110 HHEPILIHH oe3 NPOCKa/Ib3bIBAHUA Ha
rOpKYy. Hauvaneubie CKOPOCTH TEJ 0JIHHAKOBBI. Onpeueum‘b OTHOMICHHUE BLICOTHI MMOAbEeMA LIAPA K BLICOTE MO0IbEMa MOJIOTO
HHIIAHIPA.

.V[ﬂ.nelcynnpno-rmneanecxag TEOPHA HACAJLHBIX Ta30B. Ypam[elme COCTOSIHHA HOCAJTLHOI0 raia.
3axkon MakcBesia o pacnpeacJicHHi MOJIEKYJI HI€AIBHOTO I'a3a o CKOpocTim

B Tpex oIMHAKOBBIX COCYHAX HaXOAHTCH OJHHAKOBOE KONMuecTBO rasa, mprdeM Ti1>T2>Ta. Onpenennts Kakas Kphpas
OyZeT OnMChIBaThH pacTIpesie/ieHHe CKOPOCTEH MONEKYT B cocyae ¢ Temmeparypoi Ti.

) *

v

Onpenenuts, KaKk U3MCHHUTCA KOHLEHTpAUUs MOJICKYJ rasa, HMCIONIero HadansHyw temnepatypy 350 K u nauansHoe
naenenne 150 klla, ecin raz uzobapuueckn HarpeTs o 700 K?

WaeanpHbli ra3 NOCTOSHHOI MAcChl, HAXOMALIHICA B LHWJIHHIPE, NEPEXOIUT U3 OJHOTO COCTOAHHS B IpPYroe, Tak 4To
NaBICHHE BO3pacTaeT B 3 pasa, a o0beM yMmeHbIIacTca B 2 pasa. B HaganpHOM cocTosHMH Temmeparypa pasha 300 K.
OnpeznenuTs KOHCUHYIO TCMIICpaTypy rasa.

[Ipu Temmepatrype 200 K wHaunGonmee BepoATHas cKopocTs Monekyn pasHa 300 m/c. OmpeneanTs CpemHIOR
apuMeTHYESCKYIO CKOPOCTE MOJISKY rasza npu temneparype 800 K.

Omun Gannon obbemoM 10 11 conepkuT Kucaopoa noa aasnenueM 1,5 MIla, a apyroii 6amnon o6beMoM 15 1 coepKuT
azor nojx jaemeHrem 2,0 Mlla. Korna ©annonsl coenmHumyi, 00a rasa cMellaaich, 00pa3oBaB OJHOPOHYH) CMECh.
OnpenenuTs MOTHOE TABIEHHE CMECH.

6. Tepmoanunamuka. 3akonnl Tepmoaunamuky. Hukasl. KI1JI TenaoBbeIx ABHTATETEH

MousipHas TEII0eMKOCT MOJIEKYJIb HIEaILHOIO rasa Npy nocrosnHoM o0beme pasua Cv=8RI2, rie R —ynusepcansnas
rasoBasi nocrosinias, OnpejennTs YHCI0 BPALATENLHBIX CTeNneHeH cBofo/ bl MOJIEKYIIbI.

2 Mo wieansHoro rasa npu  rtemmneparype 400 K yeenwunn coit ofbem B 2 pasa. Onpepenuts  pabory
H30TEPMHYECKOTO PACLIMPEHHA.

10 MOJIb MAEANBHOIO OJHOATOMHOIO Ia3a HPH NOCTOAHHOM JABICHUH HAIPEIH TaK, YTO €r0 TeMIepPaTypa H3MEHWIACh Ha
50 K. Onpeenuts KOMHYECTBO TEIIOTH, MOABEACHHOE K rasy.

3 MOJIsi IBYXaTOMHOTO HM/ICAJIbHOTO Ta3a NpH NOCTOAHHOH Temmnepartype yBenwunna coi odbem B 4 pasa. OnpejenuTts
H3MCHCHHE YHTPOIHH T'a3a.

MneanbHas TeruoBas MammMHa 3a UMK cosepuraet padoty 500 [k 1 0TAaeT X0NoHILHHKY KOJTHIECTBO TETIOTHI,PABHOE
200 JTx. Onpeaenuts KITJT TenIoBoii MallHHEL
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7.  DaektpocraTH4eckoe noje B pakyyme. lpunnnn cyneprnozunun. Teopema Maycca s
3J1EKTPOCTATHYECKOI0 M0JI5l B BAKYYME

DIeKTpHYECKOE IOJIe CO3JaHO IBYMS TOYEYHBIMH 3apsanaMH Qi = +q u (2 = +2¢. OnpeaeanTh HaNpPKEHHOCTH U

NOTEHIHAT MO B TOUKE A.
A

g (-} + {1) 4.
o o W
[Mone CO3TaHO 6ECKOHE‘{HDI:I PaBHOMEPHO .SEDH}KCHHOI\;I THTOCKOCTBHY C HOBCpXHOCTHOﬁ TITOTHOCTERY 3apsaia —G. VEKakuTe

HalnpaBJIEeHHE BEKTOPa HANPAKEHHOCTH JIEKTPHYECKOIO 1MoJis Ewu rpajiHeHTa noTeHimpaia Vq) B TOuke A.
1

-G 1

H306p213}’IT1: rpa(bmc 3aBUCHMOCTH HANPAMKCHHOCTH AJICKTPOCTATHYCCKOrO NJIA OT PACCTOAHHA (()TC‘IHTBIBHCMOI"O 0T UX

[EHTPA), CO3/JaHHOIO JIBYMsl KOHLEHTPHYECKHMH cepamu ¢ sapsgamu (= 2q , 02 = —0 u Re=2R1.

(8

DJICK'I'[]HL]CCKOC [10JI€ CO31aHO JIBYMH DeCKOHEYHBIMH napauiejbHbIMH MIOCKOCTAMHM, 3aPANKCHHBIMH C NOBEPXHOCTHLIMH
mwioTHocTsiMH +6 v —36. Ha PHCYHKE [1I0Ka3zaHa Ka4CCTBCHHAA 3aBHCHMOCTbL NPOCKUHH HANPSKEHHOCTH 10JIA Ex ot
KOOPAHHATBl X BHC [UIACTHH H MCHAY IUIACTHHAMH. H306p21'3k['1'h 3aBHCHMOCTb NOTCHUHAIIA [TOJIA (p OT KOOPIAHHATLI X BHC
IUTACTHH M MEMKAY ILJIACTHHAMH.

9,

+o 20
MeTanmdeckuil map MMeeT MIEKTpHUECKHH 3apsn q, paguyc wapa 10 cM. HanpsskeHHOCTL 3NEKTPHUYECKOTO 10/ HA
paccrosuud r=10 cMm or noBepxHocTd BHe wapa pasua E = 20 B/m. Onpeuenurs 3HadeHuss HanpspkeHsoctd Ep u
MOTEHIIHANA (1 IEKTPHYECKOTO MO HA PACCTOAHUHU =5 CM OT LieHTpa mapa?

8. ﬂHSHEKTpHKH H MPOBOJIHHKH B JJIEKTPHYECKOM I0JIe. 3Hep]’ﬂﬁ IIEKTPOCTATHYECKOI'0 MOJIA
Ilpu mepexone w3 oAHOM AMATEKTPHYECKON Cpesl B PYTYIO THHMK HampsokeHHocTH E mayT Tak, xak nokasaHo Ha
pucyHKe. VuuThIBAs, uTO JMINEKTPHYECKAS NPOHMIAEMOCTb MepBoil cpemsl g,=2, a yrsl o=30" u B= 450,

OnpeaACanTbh AUNICKTPHYCCKYH MTPOHULEACMOCTh B'I‘Op(}ﬁ cpeabl 82 .

Onpenenurs NOTOK BEKTOpa YNEKTPHYECKOI0 CMELISHHs 4epes3 I0BEpPXHOCTh KyDa ¢ mmuHoii pedpa 1 cM, B ueHTpe
KOTOpOro Haxoaures 3apsi 2 MK

Kmmeuca'mp C ,LI.l‘lQ.IleKl'pMKGM Cc OIUOCH'I‘CJILI[GH ;U,H'J.Ilel{'l'pl/lllecl{clﬁ llpollHuaeMOClth 6 llpHCOE‘,’J.HIlEll K MCICI'-lIlHl{y TOKAa.
DHeprus 3MEKTPHUSCKOTO MOMA 3TOre KoHaeHcaropa paBHa 32 JIxk. OnpenenuTs SHEPrHI0 SMEKTPHYSCKOTO MO
KOHIEHCATOPA MOCHE YAAICHHA IHIIEKTPHKA.

Onpenenuts 3apsan TPEThEro KOHACHCaTOpa, n3obpaxeHHOTo Ha pucyHke, ecan: Ci1=9 Hd, C;=3 nd, C3=6 nd, Uy=20
kB.

—] I

U, i
Cuna npuTAKEHHA MEXIy TIaCTHHAMH TUIOCKOTo KoHaeHcaTopa 18 mMH. Onpenennth 06peMHYIO MIIOTHOCTb 3HEPrHH
3JIEKTPOCTATHYECKOTO MO 3TOTO KOH/AEHCATOPA, EC/H TUI0Ialh Kaxk /a0l n3 odkmagox 3 M2,

4




9. TlocrostHHBIH ieKTpHYecKnii TOK. PagoTa u MOIHOCT ieKTpHUecKkoro Toka. 3akon xoyan-JleHua.
Ipasuaa Kupxrodga
9.1. Ha PUCYHKE MOKa3aHa 3aBHCHMOCTb CHJIBI TOKA B '.-)J'[CKTp}{‘-]CCK()ﬁ LICIH OT BPEMCHH. Ol'lpCIlL‘.ﬂ}{Tb 3apan, ]'[p()]J.[C,E[LI.IHi"‘[ o
NpoBOJHUKY B HHTepBaie Bpemenu ot 0 10 10 .

0 5 10 15 20 b€
9.2. DJIC Garapeu npeiacTaBieHHOH HA pHCYHKE — 5 B, ee BHyTpenne conporusienne 1 Om. TIpu conpoTHBICHHN peocTaTa
Ri=4 Om mpaeanbHplii BoJbTMETp nokaspiBaeT 4 B. Tlpu kakom comporuBiienHH peoctata Rz wpeanbHblil BOJILTMETP

nokaxer 3 B?
of
Tr R

9.3. Pesuctopel conpotusnennem Ri = 100 Om n Rz = 90 Om BKIIOYEHBI NOCIENOBATENBHO B ceTh. ONpenennTh, Kakoe
KOJIMYECTBO TEILIOTHI BRIETHTCS B pe3uctope Rz, eciu B pesuctope Ry Boinenunocs 10 k[ Tennors?

9.4, Cuna TOKa B NPOBOJHHKE PABHOMEPHO YBEIUYHUBACTCH OT Ip=0 10 HEekOTOPOro MakCHMMAaLHOIO 3HAYCHHS B TCYCHHE
spement 10 c. 3a 910 BpeMs B IPOBOAHHKE BLIIEIHIOCH KOIHYecTBO TeruloTsl 2 k/x. OnpelenuTs CKOpOCTh HAPACTAHHSA
TOKa B MPOBOJIHMKE, €CITH €r0 CONPOTHRIEHHE paBHO 3 OM.

9.5. B snextpuueckoii cxeme, npejcraBnenHoi Ha pucyHke, £2=2 B, 374 B, R1=4 Om, Rz=6 Om, R3=3 Om, [1=3 A, [:=2 A,
Omnpenenuts Benuanny 3C HCTOUHHKA TOKA £1.

R, 1,
€
£ * URs
Lr, € R, r
4
R,
3 cemecTp

10. MaruuTHoe noue B Bakyyme. [IpMHIHN cynepno3uiiiy MarHUTHBIX nmoJeii. Cuaa Jlopenna u cuaa
Amnepa. Teopema I'aycea 17151 MATHHTHOIO NOJISI B BAKYYMe
10.1. Ha pucynke u300pakeHbl Ce4eHUA ABYX NapaUIe/IbHBIX IPAMOIMHEHHBIX JTHHHBIX IPOBOAHHKOB ¢ MPOTHBOIOIOKHO
HaIpaBneHHBIMHA ToKaM, npuaéM 11=21z. OnpeneniTs Ha KAKOM Y4ACTKe HHIYKLHS MATHHTHOTO TOJIA PaBHA HYIIO.
I | I

{+} }
aub|c®d

10.2. [IpoBonouHyio paMKy B BHje Kojbl@a pagnyca 10 cM noMemaroT B 0IHOpOjIHOE MarHHTHOE none ¢ uHayknuei 0,1 To.
ITpu mpotexannn mo pamke Toka 0,4 A oHa moeepHynack Ha yron 60°. OmpenenuTs MeXaHMYECKHH MOMEHT CHIL,
JeifcTBYIOINH Ha PaMKY B Ha4allbHBII MOMEHT BPEMEHH.

10.3. Ha pucyHKe Nnoka3aHbl cedeHHs 3-X JUIMHHBIX NAapaUle/IbHBIX NPOBOJHUKOB C TOKAMH M 3aMKHYTbIH xonTyp L, s
KOTOporo ykasano Hanpasnenwe obxopa. Cunbl toxa pasunl hi=12=13=1s=2 A. Onpenenuts DHPKYIAIHMIO BEKTOpa
HaTpsHKEHHOCTH MArHHTHOTO MOJISE 10 KOHTYPY.

L

LE L@ L®

10.4. OnpenenuTh NOTOK BEKTOPa MATHHTHOH MHAYKIHA nois senHunHoil 10 T yepes morepxHocTh KyDa ¢ JUTHHOH pebpa
5cM.

10.5. Ompenennts cumy, ACHCTBYIOUIYI Ha KaKObIH METP JIHHBI BO3NYIIHBIX MPOBOAOB TPOMIEHOycHOH JHHHH,
pacrofoxeHHbIX Ha paccTosHuU 40 ¢M ApyT OT Apyra NpH cHiie Toka B mposoaax 1500 A.

11. DaexTpomMarHMTHAsi HHAYKIHA. CaMOMHAYKIHS. JHEPrusi MArHUTHOTO MO

11.1. Ilpopoznsmasi paMKka Bpamlaercs € MOCTOSHHOM YI7IOBOH CKOPOCTBEO B OJHOPOIHOM MArHHUTHOM IIOJE BOKPYT OCH,
Tekamei B TIITOCKOCTH PaMKH M TIePIeHAHKYNAPHOH BeKTopy HHAYKIHH B (cMm. puc.). Ha pucyHKe Takxke mpecTaBieH
rpadMK 3aBHCHMOCTH OT BPEMEHH TIOTOKA BEKTOPA MATHHTHOW WHAYKIMH, TPOHH3EIBAIONIETO paMKy. MakcuMmansHoe
3HAUCHHE MArHNTHOTO MoToka 2 MBO. [lonyunts 3akon mamereHnsa D/1C HHAYKIMH cO BPEMEHEM.




11.2. Cuna ToKa B MPOBOIAIIEM KPYTOBOM KOHTYpe HHAYKTHBHOCTBIO 100 MI'H H3MeHsAETCA ¢ TedeHHEM BPEMEHH T10 3aKOHY

1= (3—0,1t3) (B enunuuax CH) u HanpaeneHa KaK MOKa3aHO Ha pucyHke. OnpelendTs abconoTHyio Benuauny C
CAMOHH/YKIIHH B MOMEHT BpPEMEHH 2 ¢ M HallpaBJieHHe HHIYKIHOHHOI0 TOKA.

I

11.3. BeprukaneHas pamka niomaasio 200 cm? uMeer 100 BUTKOB M BpallaeTcs B OAHOPOJHOM TOPH30HTAIEHOM MarHHTHOM
nosie ¢ uaaykauei 4 Tn. Ock BpallieHHs NEPICHANKYIApHA THHASM MarHUTHON WHIYKIHHN o, MakcuMansHas 3/1C
MHIYKIHH, BO3HUKAIOLAs B pamke paeHa 62,8 B. Onpenenuts nepuon o0pameHus paMKH.

11.4. 3amknyras HaKopoTko karymka auamerpom 10 oM, umeromas 100 BUTKOB, HAXOAMTCS B MArHHTHOM T10JIE, HHYKLIMS
KoToporo yeenuaueaetcsa oT 2 Tn go 8 Tn B Tteuenne 0,1 c. [InockocThk BUTKOB MEepHNeHINKYNAPHA CHIOBBIM JTHHHAM
noJis. Onpenenuts cpennee sHadeHne DJIC HHAYKUHH B KaTYILKE.

11.5. B rarymke WHAYKTHBHOCTH BozHHKaeT DJIC camounaykimn, parnas 10 B, npu papHOMEPHOM YRETHUYEHHH TOKa 0T 4 110
20 A3a 0,2 c. OnpeaenuTh HHIYKTHBHOCTE KATYIIKH.

12. MarunTHoe noue B pemecTee. Teopua Makceeia 1714 31eKTPOMArHUTHoro moas. Cuerema
ypaBHeHHil MakcBe/1J1a B HHTerpaabHoii 1 anddepenunanbhoii popme

121. Ha pucyHke npeicTaBlieHbl rpadUKy, OTPAKAIOIIHE XapAKTEP 3aBUCHMOCTH BEIHYHHBI HAMArHUYEHHOCTH J BelllecTBa
(1o MOJYJI0) OT HANPSIKEHHOCTH MarHuTHOTO 1o H. YkamkuTe 3aBHCHMOCTB, COOTBETCTBYIOLIYIO (PEPPOMArHETHKAM.
T 1

3

H
4

12.2. Kak HfBﬁC'l'llO ImoJiHadg CHCTEMA ypanuelmﬁ Makcsela IUTA ANEKTPOMATrHUTHOTO T1OJI4 MMECT BHJILL

Ifo 4="Igds

s
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[ra-tliexy
7[579 ds = [ pdv

[Bds=0
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Janucars CHCTEMY ‘ypaBHCHHH I MIEPEMCHHOI0 AICKTPOMArHHTHOTO I10JIA B OTCYTCTBUC 3apPsKCHHBIX TCII.
12.3. TIlomnHas cucTeMa ypaBHeHHH MakcBemna B IHddepeHInanbHOH GopMe TS 3MeKTPOMATHHTHOTO MOJIA HMEeT BHI;

= OB
rot E=- —
ot
rot H= oD
. i+ —
ot
divD=p
divB=0
3anucartb CHCTEMY ypaBI]E[IHﬁ JJIA HEePpEMEHHOI0 JJIEKTPOMArHHTHOI'O I10JIA IIPH HaJIHYHH 3apsiKeHHBLIX TE]l H TOKOB
MpoOBOJIUMOCTH.

13. CaoGoaHble, 3aTyXa0LHE H BbIHYKACHHBIE KOJeOaHHs. DJIEKTPOMATHHTHbIE BOJIHbI. JHEPIrus U
HMMYJIbC JIeKTPOMArHHTHOTO noas. Bektop Ymosa-IloiinTunra
13.1. VYpaeHcHHE rapMOHHHCCKHX KonmeOaHuii MaTepuaneHoii Toukn Y=0,2sin5t (B CH). Onpeacinte MakCHManbHOS
yckopenue Koneduomeics Toukn.
13.2. Vpasuenue xoneGanuii rpysa Ha npyxute sectkocteio 200 H/m nveer sug: X+25x=0 (8 CH). Onpenenuts maccy
rpysa.



13.3. Ha pHCYHKe MOKA3aHA OPHEHTAIMS BEKTOPOB HATPSKEHHOCTH 3nekTpudeckoro () u Maramteoro () moreii B
H
3EeKTPOMArHHTHOI BolHe. OnpenennuTh HANPaBAeHHUE BEKTOPA MJIOTHOCTH NOTOKA 3HEPTUH AJIEKTPOMArHUTHOTO MOJIA
(BexTop Ymosa-lloiinTunra). OTBeT NOSICHHTD.

z

1

13.4. Ha pucyHke mnpeiacTaBlIcHa MTHOBCHHas «poTorpadus» 3MEKTPHUCCKON COCTABNAIOMICH ICKTPOMArHHTHOH BOJHEL,
nepexo/suieit n3 cpesiel 1 B cpeny 2 nepreHaAnKyIspHO rpanuie pasiena AB. Onpeenuts OTHOCHTEIBHBIH MOKA3aTeIh
NPENOMIIEHHS CPe/bl 2 OTHOCHTENBHO cpeabl 1.

1—»2

135. 3apsn wa oOKIagKax —KOHIEHCATopa B  HACAILHOM  KOJIEDATENBHOM KOHTYPE H3MEHAETCs [0  3aKOHY
q =0, 28 sin 1007t (Kx). Onpenenuts MakcHMAaIbHYIO SHEPIHIO MIEKTPHUCCKOTO TOJIA, SClTH HHIYKTHBHOCTD KaTYIIKH
1TH.

14. Hnrepdepenums u qudpakuus cBeToBbIX BOJIH. ludpakunonnas pemerka

141, Ha noBepxHOCTb CTEKJA C TOKA3aTeNeM TpeoMIeH A Ny, =1,7 HaHeceHa TOHKas TUIGHKA C MOKa3aTesaeM MPeIoMISHHsA
N..=1,5. Ha nnenky no Hopmanu K Heil magaet cBeT ¢ AnuHOH BoaHbl 500 uM. OnpenenuTs NpH Kakoii MHHUMAaILHOMH
TOJILHHE TeHKa OyaeT "npocserisiomniei"?

14.2, YCTHHUBKH JIA HEIGHHJHEHHH KOmelg HBH}TOHH OCBEIIACTCH MOHOXPOMATHYECKHM CBETOM ;"U]HHOﬁ 0,4 MEM, MMagaromnmMmM
HOpMaibHO. OnpeenuTh TOMIMHY BO3IYINHOTO 3230pa MEXKILY TUIOCKOBBIMTYKIION THH30H H CTEKIISIHHOH [IACTHHKOH B
TOM MecTe, TJie HabII0IaeTes TISTOE CBETIOE KOJBIIO B OTPAKEHHOM CBETE.

14.3. Onpenennts 0buIEe YHCIO MAKCHMYMOE, KOTOPOE A4€T AM(PAKUHOHHAA PEUIETKA ¢ MOCTOAHHOH 10 MKM M OCBEIIEHHAS
MOHOXPOMATHYECKHM CBETOM C JUIHHOI BOIHEL 480 HM.

14.4. Ha puadparmy ¢ KpyriibiM OTBEPCTHEM PAAMYCOM 2 MM M3@eT HOPMAILHO NAPAUIE/LHBI TY40K CRETa ATHHON BOJIHEbI
0,5 mkm. Ha myTu siyueil, npoieinux yepes 0TBepeTye, Ha paccTosaHuK | M nomewaror sxkpas. OnpeaesinTs Kakoe NATHO
OymeT HabmOmaTECA B IIEHTPE 3KpaHa B Touke M 1 mouemy?

145. TIyyok monoxpomaTndcckux (A=0,6 MKM) cBETOBBIX BOIH naact no yriaoM 60° Ha HaXonAmylocs B BO3LYXe MBUILHYIO
mnenxy (N=1,3). OnpemenuTh, NpH Kakoll HaHMEHBIIEH TONIIMHE IUIEHKH OTPa’KeHHLIE CBETOBLIE BOMHBI OYIYT
MaKCHMaJIbHO YCHJIEHbI HHTep(epeHLHeH?

15. Hoasipusauus ceera. 3akon Mamoca. 3akon Bpilocrepa. Ilornomenne u gucnepcust Bosin. Hopmanbnasn
H aHoMaJILHafa AHCNECPCHA

15.1. [lpu najeHud cBera W3 BO3AYXA HA IHAEKTPUK OTPAXKEHHBIH JIyY [I0OJHOCTBIO IIOJAPH30BaH. Y0l IPeJIOMIEHHS paBeH
30°. OnpesiennTs yron najeHus ayua.

15.2. IlnacTuHka kBapua TommuHOH di1=2,5 MM NOMECTHIIM MEMIy JBYMS Napaic/bHBIMH HUKOISAMH, B PE3ysbTaTe 4ero
TUIOCKOCTh  MMOJIAPH3AIMM  CBETA TIOBEPHYIACE HA YToJl 30°. Onpenenuts TonuuHy Op KeapueBoil MNIacTHHKH,
l'lOMGII],EHHOﬁ MEWKTY HHKOJIAMH, ITPH KOTOpOﬁ ,‘"[aHHBII':I MOHOXpOMaTH‘-IECKHﬁ CBET Gy}'LET MOTHOCTHHY TACHTHCA.

15.3. Ha IYTH CCTECTBCHHOI'O CBETA INOMELICHBI JABC ILJIACTHHKH 1‘ypma.'mua. l'locue IIPOKOH(HEIIH}I INACTHHKH 1 CBET
TOJIHOCTBHY 110.'mpn'303a11. 3,ﬂer Jl H JZ — HHTCHCHBHOCTH CBCTA, upomeumel'o IIACTHHKH 1 H 2 COOTBCTCTBCHHO, yI 01

mexy Hanpaeneausmu 00 1 0’0’ pagen ¢=30°. OnpenenuTh OTHOIMICHNE HHTEHCHBHOCTEH cBeTa Jim J2,
10




154. Ha NnoJgdaprA3aTop nanaeT cCBET, Hpe,ﬂCTaBJ’IH}OUlHFI co00i CMECh ECTECTBEHHOTO H TUIOCKO NOJIAPH30BAHHOT 0.
MHTEHCHBHOCTH €CTECTBEHHOTO M ILIOCKO MONAPH30BaHHOIO CBCTA CBA3aHbBI COOTHOLICHHCM 1=2l,. Onpeﬂe.nmb
CTCICHDb IMOJIAPH3ALHH TAKOI0 CBCTA.

16.5. Tpaduku AUCHEPCHOHHBIX KPHBBIX 3ABHCHMOCTEH MOKA3aTENs NPEJIOMICHHS CPEbl OT YACTOTH () U JUTMHBI BONHBL ),
CBETAa MMEIOT BHJ, NpPeACTaBIEHHBIA Ha pucyHkax. OnpelelnTs KakuM BHIaM JHCIEPCHH COOTBETCTBYIOT Y4acTKH

kpussix CD u A"B"?

!

|
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16. KmanToBafl CBOiiCTBA 3JIEKTPOMATHHTHOIO H3JIYHeHHs . 3aKOHBI TEMI0BOro H3ayueHns. ®orodddexT.
®ortonbl. /lapaenne ceera. Ipdexr Komnrona
161 Ha PHCYHKE II0Ka3dHbl KPHBLIE 3aBHCHMOCTH CHEI{T]J&J'ILHOI:i IIOTHOCTH 3IIE]JFCTH‘-IBCKOF‘I CBETHMOCTH a0COJII0THO

YepHOro Teja OT IJIMHBL BOJHLI IIPH pa3HbIX TeMineparypax. Kpusas | cooTBeTcTBYeT CHeKTpY H3Ny4eHHs abCoOTHO
yepHoro Tena npu Temmnepatype 2000 K. Onpenenurs, kakoit Temneparype (B K) cooTseTcTBYET Kpusas 27

‘ 500 000}
16.2. OmnpenenHTh HEPreTHUECKYI0 CBETHMOCTh A0CONIOTHO YEPHOTO TENa, CIH ero TepMOIWHAMHYEcKas TeMIepaTypa
T=400 K.
16.3. PryrHasa namma uMceT MomHOCTE 150 BT, Ckombko TMPHMEPHO KBAHTOB CBETA MCIYCKACTCA CKCCCKYHIHO TIPH
H3NMYYCHUH CBeTa ¢ IUTHHOH BoJHB 600 HM?

16.4. li3omupoBaHHas MeTA/IHYECKas TUIACTHHKA HEMPEPHIBHO OCBEILASTCS CBETOM C MTHHOH BoiHbl 450 HM. B pesynbrate
(dotoaddexTa, oHa 3apaxaerca 1o norcHiuana 0,76 B. Onpenenuts paGoTy BEIX0/a ICKTPOHOB M3 MCTAILIA.

'
16.5. Ha pucyHke nokasaHbl HanpasieHus najawowmero (Gorona (y), paccesiHHOro (GoToHa (’y ) u snexTpona oTaaum (€).

Yron paccesnuns 90°, HanpaBlieHHe NBHKEHHS DJICKTPOHA OTJa49H COCTABIACT C HAIIPABJICHHEM Ma1aioiero (poToHa Yol
¢=30°. Ummynec namatoniero Gotona 3 ( MaB - ¢ )/m . ONpeenuTs HMITYIIEC SMEKTPOHA OT/IAuH (B TEX e eqHHALAX).

17. Daementnl aromuoii pu3HKH H kKBanToBoii MexannkH. Iocryaarel Bopa. I'nnore3a e Bpoiins.
IIpunuun neonpenenennoctu. Ypasuenne lpeaunrepa. Boanosas Qynkuus, H ee CTAaTHCTHYECKOE
Tonkosanue. [lpagnia oTéopa 171 KBAHTOBBIX MePexoi0B

17.1. B onsite /I3Buccona u [Ixepmepa ucenefopanack AHGpaKnus 31eKTPOHOB, MPOMICANIHX YCKOPSIOIISe HATIPSAKEHHE, Ha
MHKPOKPHCTAIIIIE HHKCIIA. Onpc;(canb, KdK H3MCHHTCA [OIHHA BOJHBI [OC Bpoﬁﬂﬂ DICKTPOHA, CCIIH YCKOPARILICE
HATPsKEHHE YMEHBIINTE B 8 pas,

17.2. Ha pucyHke npejcTaBleHa qHarpaMMa SHepreTHIeckKuX ypoBHeH atoma sogopoaa. [Ipu kakom mepexome npoHCXoauT
nornomenue GoroHa ¢ Hanbounbiei yacToToH?

E,»B

136 n=1
1oz 3 4

17.3. Tlonoskenue nbutHHKE Maccoi 1-10° k2 onpeneneno ¢ neonpeneneHHocTbio 0,1 MrM, OnpenennTh HEOPEACICHHOCTh
CKOpOCTH AV,

8



17.4. BepoatHocTh 0GHAPYHKUTE IEKTPOH Ha ydacTke (a,0) 0AHOMEPHOro NOTEHLHMANLHOTO ALMKA ¢ GECKOHEUHO BHICOKUMH
b

crenkavn Bpicssercs no gopuyre W — I(Od)( , [lie © — IVIOTHOCTH BEPOATHOCTH, onpejensemMas Y -QpyHKiuei,
a

L

BH/| KOTOPOi NpHBe/eH Ha pHeyHKe. OnpeieuTs BeposTHOCTL 00HAPYHKHTE JJIEKTPOH Ha yHacTke _ < X< _ -

8 2

0 L L 3L L
4 2 4

17.5. OnpenenuTh NOTEHUHATLHYIO 3HEPTHIO 3JIeKTPOHA, HAXOAAMIErocs Ha TpeTbell GopoBckoil opbuTe aToma BoAOpoIa.
Pannyc nepoii bopoBckoii opOHTH aTOMa Bogopoa 53 M. SHeprus 3eKTpoHa B OCHOBHOM COCTOSHHH paBHa -13,6 3B.

18. DaemeHTHI siiepHOil PUIHKH: COCTABR H XAPAKTEPHCTUKH ATOMHOTO sApa. Buasl paguoakTHBHOrO
H3iydenns. faepubie peakuuu. JjieMeHTapHbie yacTulbl. THIBI B3aHMoeACTBHS

18.1.  Onpexgenure, AP0 KAKOro H30TOMa yriacpoaa (0003HAYCHHOrO CHMBOIOM X) y4acTBYCT B SIICPHON peakilHu
4 17 1

X+2He—> 80+ On?

18.2. [llepuoa monmypacnaga paaMOaKTHBHOTO 3MeMeHTa 3 waca. OnpejenHTe uepe3 CKONBKO BPEMCHHM pacmagercs 75%
PaIHOAKTHBHEBIX aTOMOB?

18.3. Ha3aTh 4acTHIIbI, KOTOPBIE ABIAOTCA YIaCTHHKAMH CHIBHOTO B3aHMOACHCTBHA.

18.4. B npupozae cyllecTBYeT YeThipe THNA (QYHAAMECHTANLHBEIX B3aHMOJCHCTBHI. B KakoM B3aMMOJEHCTBHH YYACTBYIOT
IMPOTOHBI H HEHTPOHBI.

185. M3eectHo wueThipe Buaa (YHIAMEHTaNbHBIX  B3aUMoOJeilicTeHil. Kakoe B3aWMOIEHCTBHE XapaKTepH3yeTcs
CPABHMTE/NLHOH HHTEHCHBHOCTLIO &1, a paguyc ero pelicrsus pasen ~107% m?

11



2.3000HUS HA MNPUMEHUMOCMb (hU3UYECKUX 30KOHO8 8 [1PoB8edeHUU 3KcrnepumeHmax

usmepeHuli u 0bpabomku ux pe3ysnbmamos

KomneteHuusa MHAMKATOP JOCTMKEHUA KOMNETEHLUU
ONK-4  CnocobeH npoBoAUTb  uU3MepeHus  u | OMK-4.2 O6pabaTbiBaeT ] npeacrasnseT
HabnoAeHus B Chepe Npo(eCCUOHanNbHOM | NOJyYeHHble SKCMepUMeHTalnbHbie AaHHble
AesiTenbHoCcTH, obpabaTbBaTb M MpeACTaBRATH

JKCNepumeHTanbHblie AaHHble

12



Henoab3ys ¢u3nueckne 3aKOHBI, MPOBECTH H3MEPEHHS B BHPTYAIBHBIX JIKCIEpHMEHTAX H
00padoTaTh HX pe3yIbTaThl. BHINOJHUTE ClIeayIOIIHe 3a1aHus:

2 cemecTp
1. Hccnenosanue IBHKEHNA MAlIMHBI ATBY/IA € OTIPeIeIEHHBIMHA TTapaMeTpaMH.

2. TeopeTHUECKHE PacyeThl TEPMOJIMHAMHYECCKAX BEJINYHH.
3. TcoperHuecKoe HCCIICIOBAHHE [1aPAMCTPOB 3JICKTPUYCCKOH 1ICTIH.

3 cemecTp

4, Teoperndeckoe pacueThl B 001aCTH MEKTPOMATHETH3MA H 3IEKTPOMATrHUTHBIX KONeOaHH.
5. Teopernueckoe pacueThl B 001aCTH BOTHOBOH ONTHKH.
6. Teoperndeckoe pacueTsl B 001aCTH KBAHTOROH ONTHKK U AaTOMHOH (DH3HKH.

2 cemecTp

1. Yepes 6ok B BHE CIIOIIHOTO jJMCKa Maccoil 50 I, mepekHHyTa HeBecoMmas HEpacTsKHMas HHTh, K KOHIAM KOTOPOH
MOJBEIIEHEI OIMHAKORHEIE IPY3k Maccoii mo 100 r (Mammnaa ATByaa, cM. puc. 1) Paguyc ancka 20 cm. Ecnin Ha mpaByio cTOPOHY
CHCTEMBI IONOKHTE Meperpy30k Maccoii 50 r, To cucTema, PHIET B ABIKEHHE (pHC. 2).

]

flm.hlﬁ. zl

] ||UIII-\IIEIIHI

60 e

0,95

i@

Puc. 1 Puc. 2

Tlo pe3ynepTaTaM AaHHOTO YKCTIEPHMEHTATBHOTO HCCIEIORAHHSA OTIPEIETHTh:
1.  ycKOpeHHe CHCTEMBI TPY30B;
2. MOMEHT cH, AeHCTRYIONINI Ha OIOK.

2.  Yepes 010K B BUJIe CIUIOLUIHOIO JUCKA paguycoM 15 eM 1 maccoii 100 r, nepekHHyTa HEBECOMas HEPACTKHMAs HUTb, K
KOHILy KOTOpO# nojiseniex rpy3 maccoit 150 r (em. puc. 1). [ox aefictBreM rpysa cucTeMa MPHXOIHT B ABHKEHAE (prc.2).

60 cm

o
0=
2
l%
30
s
a0
—E

Puc. 1 Puc. 2
Tlo pe3ynsTaTaM AaHHOTO YKCTICPHUMCHTATBHOTO HCCIICAOBAHUA OMPEICITHTE:
1. yrioBoe yckopenue 6JI0Ka;
2.  MOMEHT HMIyJhca OII0Ka.

3. Hexoropas macca a3ora npu gasnennn 200 klla umena odbem 8 11, a npn gaenenun 500 klla — oOvem 4 1. [lepexon ot
MEPBOrO COCTOSAHHUA KO BTOPOMY ObLT CEIaH B Ba Tama: cHadasa mo uzodape, a 3aTeM Mo H30X0pe.
H306pa3uts NaHHEIE NpoLecch B KoopauHaTtax (p, V), Ha 0CHOBE eCcTeCTBEHHOHAYYHBIX 3aKOHOB ONPEIeIHTh:

1. wu3MeHeHHe BHYTpPeHHelH SHeprHH NPH H30XOPHOM Ipolecce;

2.  KOJIMYECTBO TEILIOTH, [I0JIY4eHHOE ra30M [IPH IIEPEX0/e OT [IEPBOI0 COCTOSHHS KO BTOPOMY.

4, HWpeanbHblii MHOTOATOMHBIH ra3, COJEpKAlIHI KOJHYECTBO BellecTBa | MOJb, COBEPLIAET LMKI, COCTOSAIIMH M3 ABYX
u3oxop ¥ aByx nsobap. HanmeHbumil 00beM Vimir=5 1, HauGonbumi Vina—=10 51, HaumeHbliee naeieHue Pmin= 100 klla,
Hanbombee Pmax=300 lla.
HccnenoBars JaHHbIE MPOLECCH H HA OCHOBE €CTECTBEHHOHAYYHBIX 3aKOHOB OTIPEAEHTh:

1.  MHHEMaTBHYIO TEMMepaTypy UK,

2. repmudeckuid KITJ[ unkna.



5. DmekTpHueckas cxema COCTOHT W3 HcTounHKa Toka ¢ DJIC 13 B, uaeansnoro aMmepmeTpa U BONBTMETPA, a TAKKE IBYX
pesucTopos. Ilokazanua npuOOPOB NPHBEIEHBI HA PHCYHKE.

Ha ocHOBE 3aKOHOB MOCTOSHHOIO TOKA TCOPETHYECKH PACCHHTATE MAPAMETPBI HICKTPHYECKOH LIeTTH:
1. KIIJ ucrounuka;
2. CcHIIy TOKa, NPOTEKAOLUIYIO Yepes pesuctop 1.

6. Comnporusnerue pe3uctopa R H3MepaeTcs BOIBTMETPOM H AMIIEPMETPOM 10 CXEME, OKA3aHHOH Ha pHCYHKe. AMIIEPMETD
nokaseisact 1=1 A, sonsTmerp U=100 B. ConpotusicHue sonsTMerpa Ry = 1 kO,

Hcnonb3ys 3aKOHBI TIOCTOSHHOTO TOKA ONPEIeUTh:
1.  cuiy TOKa, IPOTEKAIOLIYIO YePe3 BOILTMET;
2.  CONMPOTHBJICHHE PE3UCTOPA.

7. B npusenennoii anexkrpuueckoil cxeme conporusienus R1=20 Om u Ry=150 Om. Conportusienne BoiibTmeTpa pasuo 10
kKOwm, a amnepmetpa — 0,4 Om. 3J1C ucrounuka pasua 36 B, a BuyTpennee conporusneaue — | Om. Ha pucynke npusegeHb
LIKAJIbl BOJIBTMETPA M AMIIEPMEeTPa € HX MOKa3aHHAMH.

—I Rl I— —I R2

HC[IOJIb'}yF{ 3aKOHBI MOCTOAHHOI'O TOKA ONPCAC/INTD:
1. MaJICHHE HATIPAMKCHHA Ha HCTOYHHKE TOKA,
2. BCPHOC JIN 3HAYCHHEC [TOKA3BIBACT BOJ]bTMCTp? OTBET NOACHUTS.

3 cemecTp

8.  DreKTPOH MpOoiias yCKOPSIOILYIO Pa3HOCTh MOTEHIHAIOB H TTONYYHE 3Hepruio 400 3B, BaeTaer B 0AHOPOIHOE MATHHTHOE
110]1¢ HANPsKEeHHOCTBI0 450 A/M NnepreHANKYJIAPHO IMHUAM UHAYKLUHH, FCrob3ys eCTeCTBeHHOHAYYHBIE 3aKOHbI OIIPEIe]IHTh:
1. CKOpOCTB BNIEKTPOHA;
2.  paauyc KpHBH3HEI TPAEKTOPHH 3JIeKTpoHa. (8 Dansor)

9.  BHTOK H3rOTOBJIEHHBIH H3 AIIOMHHHEBOH MTPOBOIOKH LIHHO# 10 ¢M i IUIomasio nonepeuHoro ceveHns 1,5 my’nomemen
B OIHOPOJHOM MArHHTHOM MoJe ¢ MHAyKuued 0,5 Ti, mpuueM IIOCKOCTh BHUTKA MEPNEHAWKYIAPHA JTHHWUAM MArHHTHOH
HHIyKIAKH. [loe HauWHAeT YOBIBATE ¢ TIOCTOAHHOM cKopocThiO Tak, uto depes 0,02 ¢ ero sHauenme mocturaet 0,06 Ti.
Hcrionb3ys eCTeCTBCHHOHAYYHBIC 3aKOHBI OTIPC/ICTHTh:

1.  CONpOTHBJIEHHE BUTKA;

2. 3apsui, NPOIIEAIIHIT 110 BUTKY 32 3T0 BPEMS.
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10. PesucTop, KaTylIka MHIYKTHBHOCTH H KOHAESHCATOP COEIMHEHBI MOCIENOBATENBHO H TOIKIIOYEHBl K HCTOYHHKY
repemMeHHoro Toka, usmensiomerocs 1o sakony | =0,1 cos 3,14t (A). Ha pucynke npexcrapncHa da3zoas auarpamma

rnajcHHi Hal‘lpsmce{mﬁ Ha YKa3aHHBIX DJJICMCHTAaX. AMHIIHTy,![HLIe FHAYCHHA I!anpﬂ)KeHHﬁ COOTBCTCTBCHHO paBHBI: Ha
pesucrope Ur=2 B; na karymke unaykrusaocta UL=5 B; na konaencarope Uc=2 B.

JLUL

UR
- N
v U,

Henonp3ys ecTeCTBCHHOHAYYHBIC 3aKOHBI OTIPEICTNTh:
1. emkocTHOE COMPOTHBJICHHE,
2. cABHI (ha3 Meky HanpsDKeHHEM H CHIIOH ToKa.

11. B onsite IOnra paccrosnne mexay wensmu 0,5 mm. Paccrosnne ot weneii 1o skpana 2 m. Paccrosnne oT nenTtpa skpana
10 Toukn M paeHo x=2 Mm. [Inuna sonusl, nagaoero ceera 600 um.

I S,I

-
- 8 d
-

| S:

HCHOHB3}'S{ CCTECTBEHHOHAYYHBIE 3aKOHBI ONPEACTHTE:
1. ONTHYECKYHO PA3sHOCTL XO[a BOJIH OT HCTOYHHKOB S1 u S2 110 Touku M,
2. KOOPIMHATY TPETHLETO MAaKCHMYMAa.

12. /ludpakuuoHHas peneTka ¢ MOCTOSHHOH 5 MKM OCBENIAETCA MOHOXPOMATHYECKHM CBETOM C INTHHO# BomHE 520 HM.
DKpaH pacToIokeH Ha PAcCTOAHHA 1 M oT pemreTku. Mcnonp3ys ecTecTBEHHOHAYYHBIE 3aKOHBI OTIPEIETHTh:

1. nanbombimit NOPAIOK CMIEKTPa, MOMYYCHHBII ¢ TOMOIIBIO PEHISTKH;

2. paccrosHMC 10 2 TNABHOIO MAKCHMYMa OT LIeHTpa TH(PaKIHOHHOMH KapTHHBIL.

13. [ly4ok cBeTa NoCie0BaTEILHO MPOXOAUT YEPEe3 /IBA HUKOJIH, TUIOCKOCTH IIPONYCKAHHA KOTOPLIX 00pasyoT Mex1y coboi
yron 60°. Koo uiuenT noromenus kaxaoro Hukons pasen 0,15, Menomab3ys ecTecTBEHHOHAYYHBIC 3aKOHB! OIPEICIHTD:
1. cBf3b MEKIY HHTEHCHBHOCTBIO NMAJAKOIIEr0 CBETA H CBETA, NPOLICILIETO Y€Pe3 NePBbIH HUKOIb;
2. BO CKOJBLKO pa3 My4dOK CBETA, BHIXOMALIMI U3 BTOPOTO HHKOJA, OcIab/cH MO CPaBHECHHIO ¢ IIYUKOM, NAJalolluM Ha
[ePBbIif HUKOTb.

14. MomHocTs H3MydeHHs: aDCOIOTHO YepHOro Tena paBHa 25 kBT, MakcumyM 3Hepruu M3nyuyeHHs IPHXOANTCH HA JUIMHY
ponusl 0,5 MrM. IToctosmnas Credana-Bonsumana 6=5,67-10° Br/(mM%K*), nocroaunas Buna b=2,9-10° m-K. Mcnone3ys
COOTBETCTBYIOIIHE 3aKOHEI TEIUIOBOTO H3AYUEHHS ONpPeIelnnTh:

1.  rtemmeparypy AYT;

2. mioLIanb H3NMydarolleH MOBEPXHOCTH.

15. B pesyasrare addekra Komnrona GoToH npu coynapenuu ¢ nektpoHoM Gbut paccesu Ha yron 60°. Dueprus dotona 1o
paccesnusa 1,5 MbB. Komnronosckas jmnHa BONHBI ans snexrpoHa 2,4 mm. IlpuMenssi ecTecTBEHHOHAYYHbIE 3aKOHBI
OIpeJIeNHTh!

1.  wu3meHeHHe JUIMHBI BOJTHBI (POTOHE;

2,  KHHETHYECKYIO SHEPTHIO IEKTPOHA OTAauM.

16. DHeprus 3neKTpoHa B OCHORHOM COCTOSHHM aTOMa BOJOpOa paBHa -13,6 3B. Paauyc neproii 6opoBckoii opGHTE aToMa
Bogopoaa 53 nm. IIpuMeHss ecTeCTBeHHOHAYYHBIE 3AKOHbI OIPEIeIHTh:

1.  nomHylO 3HEPrHio HMEKTPOHA Ha TpeTkei DOpoBCKoil opOHTe;

2.  [OTEHUHAIbHYIO JHEPIHIO 3JIEKTPOHA, HAXOAALIEr0Cs Ha TPeTheil opbure.

4. ®aiin u/uau T3 ¢ NOAHBLIM KOMMAEKMOM OUEHOYHbIX MaMepuasoe npuaa2aemcs.
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