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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-4 Cnoco6eH nmpuHUMATh y4acTHE B pacyeTax XapaKTEPUCTUK MPOLIECCOB, MPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHUX YCTPOUCTBAX H allllapaTrax dHEPreTUYECKOro 000PYI0BAHMS, SIICPHBIX
Y IJIa3MEHHBIX YCTaHOBOK
N]1-4 Briageer MeTo1aMu TEOPETUUECKOTO OMMCAHUS TUIa3Mbl M HABBIKAMU pacuera
IJIa3MEHHBIX TapAMETPOB IPUMEHUTEIBHO K PA3IMYHBIM IPUPOJHBIM U TEXHUYECKUM
cucremMam

H BKJIFOYACT:

AJIS TEKYIIEro KOHTPOJIA YyCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. JIBrKeHHe 4acTHII B JJIEKTPHUECKOM M MarHuTHOM ToJisix (KoHTponbHas paboTta)
2. Kone6anus u BoaHbI B ria3zme (KortponbsHas padota)
3. CronkHoBenus. ['mapoaunamuueckoe npudnnxenue (KontponbHas padota)

Dopma peanuzanuu: [IpoBepka 3aganus
1. Cnagya BTOpO¥ 9acTu JIOMAIIHEro 3aanusl. BomHsl B m1a3me. KuneTndeckoe onvcanue
ma3mel (JlomamHee 3aganue)
2. Cnava repBoii 4aCTH JJOMAIITHETO 3aaHus. [[BUKEHIE YaCTHIl BO BHEITHUX TIOJISX.
['unponunamuka miasmel ([JJomamrnee 3aganue)

BPC nucuuminHbl

7 cemecTp

IlepeyeHb KOHTPOJILHBIX MEPONPUSITHI TEKYIIEro KOHTPOJS yCIeBaeMOCTH IO

AUCHUTLINHE:

KM-1 JIBwxeHue 4acTHIl B 2JIEKTpUUIECKOM U MarHuTHOM moiisix (KonTponbsHas pabota)

KM-2 CronkaoBenus. [ 'mapoauaamudeckoe npuodimkenre (Kontponbaas padoTa)

KM-3 Cpaua nepBoii 4acTu JOMAITHETo 3aAaHus. [IBUKEHHE YacTUIl BO BHEIIHUX TOJISIX.
Muaponuaamuka mnasmel (JlomanHee 3amanue)

KM-4 Kone6anus u Boissl B ta3me (KontponbHas pabota)

KM-5 Cpaua BTOpOi#i yacTu qomarrnero 3aganus. Bomrasl B masme. Kunetnueckoe onucanue mia3Mmbl
(Hdomamruee 3aganue)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTpOIbHBIX MepONIpuUsATHil, %o
Pa3nen mucimuIuinebl Nnnekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5




| Cpox KM:

10

12

16

IIna3ma: OCHOBHBIE IIOHATHUS U XapaKTEPUCTUKU. [[BUKeHHE
YaCTHI] BO BHEIIHUX IOJAX. YIIPYTHE CTOJKHOBEHUS B
I1a3Me

IIna3zmMa: oCHOBHEIC IOHATHS U XapaKTCPUCTUKHU

I[BI/I}KCHI/IC YaCTuIl BO BHCIIHHUX ITOJIAX

YprFI/IC CTOJIKHOBCHHA B I1J1a3M€

['unpomunamudeckue moaenu. Kosddummentsr neperoca B
3aMarHWYCHHOM TUTa3Me

OIIHOKOMHOHCHTHLIC MOACIN. MarnuTtHas ruapoarnHaMHKa

JIByxxkommoHeHTHbIE Mozenu. KoadduiueHTsr nepeHoca B
Ia3Me

Bosae! B tazme. MeToasl BOJIHOBOM TUATHOCTUKH ITLIa3MBbI

Koiie6anus u Boaus! B 1uiazme. OCHOBHBIE TTOHATHUS

BoJHbI B X0J101HOI TJ1a3Me

BosHel B Teruion miasme

Kunernueckoe onrcanue mia3Mal

Kunernueckas TCOPUA 0EeCCTOJIKHOBUTENIHHOM IUIa3MBI

VYpasnenue bonsumana

HpI/ICTeHHI)IG SBJICHUS B IJIa3ME€. 3OH}10BBIG MCETObI
JUAarHOCTUKH

OObeMHBIH 3aps] B IJ1a3Me U Teopus 30H1a JIeHrMiopa

Bec KM:

20

20

20

20

20




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[1K-4 N-4nk-4 Bnaneer | 3nath: KM-1 JIBuxenune 4acTHIl B 3JICKTPUUECKOM U MAaTHUTHOM TIOJISX
METOJJaMH TEOPETHYECKOTO | OCHOBHBIE MOAXOMAbBI K (KontpomnbsHas padota)
OnuCcaHus T1a3Mbl Y | ONHUCAHMIO TUTA3MBI 1 KM-2 CronknoBenus. ['mapoaunamuueckoe npudimkenue (KonrponbHas
HaBbIKAMU pacueTa | IIa3MOJUHAMUKU pabota)
IJIA3MEHHBIX ~ MapaMETPOB | MEXAHU3MBbI KM-3 Koneb6anus u Bosnbl B 11a3me (Kontposnbnas pabora)
MPUMEHUTEIHHO K | pacpocTpaHeHus U KM-4 Cnaua nepBoii 4acTu JOMAIIHETo 3a/laHusl. J|BUXKEHUE YacTHI] BO
pa3JIMYHBIM TPUPOJHBIM U | 3aTyXaHUS BOJH U BHEIIHUX noJisAx. ['uaponunamuka miasmel (Jlomaiinee 3aganue)
TEXHUYECKUM CUCTEMaM KoJe0aHuil B MJIa3MEHHBIX KM-5 Cnaua BTOpOIi yacTu JoMalHero 3aganus. BoiaHsl B mia3me.
cpenax Kunernueckoe onucanue mia3mel (JloMmaninee 3a1aHue)
YMeTs:

OLICHUBATh MAPaMETPhI
nperipoBbIX TBUKEHUIMA
YACTHII B TTOJIEBBIX
KOH(UTYpaIHsIX YCTaHOBOK
JUISL yAEPKAHUS T1J1a3Mbl, a
TaKXe IapaMeTpbl
penaKkcaluyy 4acThll B
CTOJIKHOBEHMSIX

BBITIOJIHATH OLIEHKY
napaMeTpoB KoliebaTeTbHBIX
MPOIIECCOB B IJIa3Me
BBITTOJIHSATE OIIEHKHU
KITFOYEBBIX MIa3MEHHBIX
I1apaMeTPOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. I[BI/DKCHI/IG HYacTull B 3JICKTPUYIECCKOM U MArHUTHOM IIOJIAX

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOIbHOTr0 MeponpusiTus: KornrponsHas padora
Bec konTpoabHoro meponpusitusi B BPC: 20
IIpouenypa npoBeaeHnst KOHTPOJILHOI0 MeponpusTus: [[MCEMEHHEBIH TeCT.

KpaTkoe conep:kanue 3a1aHusi:

Br1Oparb BapuaHTBl OTBETOB U PEIIUTH 331a4H

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3ynbTatel | Bompocsl/3aganus 11t IpoBepKU
00y4YeHHMsI 10 JUCLUIUIMHE
YMers: OLICHUBATh [apaMeTpbl 1.Beraucnute nebaeBckuii pagnyc, MiIa3MeHHYIO

IpeioBbIX  ABMKEHUH YacTUI[ B
MOJICBBIX KOH(HTYpaIusaX YCTaHOBOK
U1 yAepKaHus IUla3Mbl, a TaKxke
napamMeTpbl pelaKcalid 4YacTHIl B
CTOJIKHOBEHUSIX

YaCTOTY U IUIOTHOCTh TEIJIOBOM SHEPIHUH ILJ1a3Mbl B
TEPMOSIICPHON YCTAaHOBKE, €CJIN €€ TIIOTHOCTh 1014
cM-3, a Temrepatypa 2 3B.

2.BBIMHUCIUTD TAPMOPOBCKHUH painycC U
LUKJIOTPOHHYIO YACTOTY 3JIEKTPOHA C SHEpruei 3
k3B nBHXKy1erocs B 0JHOPOAHOM MarHuTHOM I10JI1€
0.1 T nox yrnom 450 K CUIOBBIM JIMHUSIM;
3.BbrauciuTh CKOpOCTh Ipetida sapa renus B
ckpenieHHbIX nekTpuiaeckom ( E = 1000 B/M ) u
marautHoM H =1 T ) momnsx.

4. BBIUUCIIUTH CPETHIOI0 CKOPOCTh MOHOB JIeiTepHs B
MaKCBEJUIOBCKOM I1azme ¢ remneparypoit 10 kB
5.I1nasma MeIEHHO CKMMAETCs MarHUTHBIM I1OJIEM C
B1=1Tn no B2=5Tn. CronkunoBenuii Het. Bo
CKOJIBKO pa3 BBIPACTET MOJIHAsSI KHHETUYECKAs
SHEPTUs YaCTHUIIbl, €CIIM B HAYAJIbHBI MOMEHT
BPEMEHM PACIPEIEIICHUE IO CKOPOCTAM
OTIpe/IEIAETCS] COOTHOIIEHHEM VX=Vy=VZ. (IOMHUM,
YTO HOPMAJIBHO IOJIIO HAIPaBJIEHBI IBE OCU
CBOOO/IBI).

6.HapucoBatp HanpaBiieHUEe IPaIUEHTHOTO U
LEHTPOOEKHOTO Jipeii)a HOHOB B MATHUTHOM I10JIE
npsiMoro Toka ( puc 1). OueHuTs CKopocTh Jpeiida
noHoB aenrepus npu J=1 kA, R=0.5m, T=1x3B

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax. 85
Onucanue xapaxmepucmuky 6bINOJIHEHUsL SHAHUSL:

Oyenxa: 4 («XOpOIIIO»)
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8bINOJIHEHUS. SHAHUSL:

Oyenka: 3 (KyTOBICTBOPUTEIHHOY)




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuku 8bINOIHEHUS] SHAHUSA:

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 8bINOJHEHUs SHAHUAL

KM-2. CronkHoBeHusi. 'uapoauHaMmmuyeckoe npuoanKeHue

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposasHoro Mmeponpusitusi: KonrponsHas padora

Bec koHTpoBbHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeeHNsi KOHTPOJIBLHOr0 MeponpusaTus: [lnceMeHHas pabora TecT+ 3a1a4H.

Kpatkoe cogep:xanue 3aganus:
Br16paTh npaBUIbHBIN OTBET U PELIUTH 3a7aun

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/IpOBaHHHC PE3YyJIbTaThl Bonpocm/sanaHI/m AJI1 IIPOBEPKU
06yquI/m IO JUCHUIIJIINHE

3HaTh: OCHOBHBIE MOAXOJBI K 1.ITpoBOUMOCTD TOIHOCTHIO HOHM30BAHHOM TLIA3MBI
OTIMCAHUIO TTa3MBI " 3aBUCHT OT IJIOTHOCTH JJICKTPOHOB NE M TEMITePaTyphl Kak?
MJIa3MOTUHAMUKHI a) He 3aBHCHUT OT N O)pacTeT ¢ Temneparypoii kak T3/2B)

pacTeT ¢ poCTOM ne I) NaJaeT ¢ pOCTOM TEMIIEPATYPHI

BpemeHa ycTaHOBJICHHUSI paBHOBECHOTO PACIIPEIEIICHUS 110
TEMIIEpaType B DJIEKTPOHHOHN MOJICUCTEME U BHIPABHUBAHHUS
TEMIIepaTyp HOHOB U DJICKTPOHOB COOTHOCATCS Kak (tee:tei)
a) 1:43 6)1:2000 B)1:171)43:1 mx)2000:1

Knaccuueckuii koadpunment nuddys3un niaazMel nonepex
CHJIOBBIX JIMHUI MarHUTHOTO I10JIsl 3aBUCHT OT €r0
HaINpsHDKEHHOCTH Kak

a) D~H-2 a) D~H-1 a) D~H a) e 3aBucur

OnucaHue MKaJbI OlleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUIS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku ebinonneHus 3nanus: OueHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
ecJIM 3aJlaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoaneHus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO MJIM IIPEUMYILECTBEHHO HE BBINOIHEHO




KM-3. Ciaua nepBoii 4acTH A0MAaIIHero 3aganus. [BukeHue 4acTuil BO BHEIIHHUX
noJsix. l'mapoaunaMuka mjia3mol

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeaeHusi KOHTPOJAbHOr0 Meponpusitusi: Craya 3aJaHusi NPOU3BOJUTCS JIMYHO.
CryneHT mpUHOCHUT BBINOJIHEHHOE 3aAanue. [IpenogaBarens BBIOOPOYHO MPOCUT OOBSICHUTDH 331a4U
Y BBITIOJTHATH 0OJIee MPOCTHIC YIPAKHEHUS HA OIEHKY OCHOBHBIX BEIIMYMH.

Kparkoe conepxxanmne 3a1aHus:
PemuTe Bce 3anaun 3a1aHus

BrrurcnuTe mia3MeHHYIO 4acTOTY, 1e0aeBCKUid paauyc, ynciio yactuil B cepe Jlebas B
CIIEIYIOIIUX CITydasx:

a) Tieromuii paspsan (ne = 10016 m-3, Te = 1.5 3B);

0) nonocgepa 3emnu (ne = 10°12 m-3, Te= 0,1 3B);

B) O-miunu (ne = 10723 m-3, Te = 800 »B).

XapakTepHbII pa3Mep BO3MYILIEHUS 3JIEKTPUUECKOIO M0JI1 BOKPYI BHECEHHOI'O B IUIA3My
JICHTMIOPOBCKOT0 30H1a paBeH 15 MkM.HaliTu KOHIIEHTpALMIO JIEKTPOHOB IUIa3Mbl, €CJIN UX
temneparypa Te=5 k3B.

B tokamaxke kpyriioro ceuenusi T-10 ¢ 6oabmum paguycom R= 1,5 M u pagunycom mia3mel a =
30 cM yaepKUBaeTCsl BOJOPOIHAA I1a3Ma ¢ KOHILIeHTpanue aektporoB n= 3 10713 cM—3 u
temneparypoil T = 1 k3B. Ha ckonbpko rpasycoB MOXKHO HarpeTh €10 CTakaH BOJbl 00bEMOM
200 ma? Cumrats, 4TO OJHA Kanopus paBHa 4,186 /1x.

BbrauciuTe paBHOBECHYIO CTENIEHh MOHM3AIMH 1MapoB pryTu npu T=4kxK, n=10"15cm-3.
MynbTUIIIETHOCTS TEPMOB NPUHATH paBHOU g=(2J+1). Tabnuua ypoBHe# 10CTylHa Ha
(https://physics.nist.gov/PhysRefData/ASD/levels_form.html) . TloTennuan noHu3auu pTyTH
10.4 5B.

BbIpa3uTh KOHIIEHTpAIMIO TPUAK Al HOHU30BaHHOTO Kuciopoaa O IV B mna3zme, rae Kuciopos
IPUCYTCTBYET B BHJIE MaJIOW IpuMecH. (yKa3zaHue: ypaBHeHHe Caxa MOXKHO MPUMEHUTh K
MOCJI€I0BATEIbHBIM PEAKIUSAM HOHU3ALINN ).

B ycraHOBKE TEpMOSAAEPHOIO CUHTE3A IIJIa3Ma HarpeBaEeTCs ITOCPEICTBOM NHKEKIUU
HEHUTpaJIbHBIX aTOMOB JieriTepus ¢ 3Hepruein 200 k3B, koTopsle, BOIAS B MArHUTHOE T10JIE, U3-
3a repe3apsiiIKi  IPEBPALLAIOTCS B MOHBI IEUTEPHS C aTOMHBIM HOMEPOM A = 2 U C TOH ke
sHepruen. Takre HOHBI MOTYT YAEPKUBAThHCS B JIOBYIIKE, TOJIBKO €CJIM UX JTAPMOPOBCKUN
pannyc MHoro menslie Ra, rie Ra = 0,6 M — MeHbIINN pagnyc MIa3MEHHOTO TOPA.
IIpoBepbTe, BBITOIHAETCS JIU 3TO YCIOBUE, BBIYUCINB MAKCUMAJIBHBIN JIJADMOPOBCKUI panyc
MOHa B MarHUTHOM noje B =5 Tu.



ITycte ne=10"10cMm-3. [Ipu kakoil BEIMUYMHE MAarHUTHOTO MOJIS1 AJIEKTPOHHAS LIUKJIOTPOHHAS

4acTOTa CPABHAETCS C MIIA3MEHHOM?

BpluuciauTs JIapMOPOBCKUN paanyC U HUKIOTPOHHYIO YaCTOTY AJIS
A) neittona ¢ sneprueit 15 KaB, nemwkymerocs B omHopoiHoM MarHuTHOM 1iosie 0.85 T mox

yriiom 600 K CUIIOBBIM JIMHUSM;

b) anexrpona ¢ sneprueit 10 KaB nBmwxymierocst B oqHopoaHoM MarHuTHOM mojie 0.6 T mox

yriiom 450 K CUIOBBIM JTUHUSIM

[Tna3ma, HaxosAIIasICs B 3€PKAIbHOM JIOBYIIKE ¢ IPOOOYHBIM OTHOIIEHHEM Rm = 9, umeer
M30TPOIIHOE paclpeaesIeHUE YAaCTHIL] 10 CKOPOCTSAM. CTOIKHOBEHHS OTCYTCTBYIOT, TaK UTO
YaCTHUIIbI, TONABIINE B KOHYC MTOTEPh, Cpa3y yXOJIAT, a HE MOMaBIlIne — ocTatoTcs. OnpeaenuThb

JOJII0 3aXBaYCHHBIX YaCTHII.

3apsKEHHBIN MTYYOK 3JIEKTPOHOB INIOTHOCTBIO ne=10"14 cm-3 u paanycom a=1cm aBuxeTcs
BJ10JIb MarHuTHOTO 1011 2T, Haiitu ckopocth EXB npeiida B coOCTBEHHOM TI0JIE TyYKa

PaccuuraTth mpoBOIMMOCTE BOJOpoaHOM 11a3Mbl ipu T=1 keV, n=10"10cm-3

beccronkHoBUTENIbHAS BOAOPOAHAS IIa3Ma yEPKHUBAETCS B TOPE, BHELIHHE OOMOTKH
KOTOpOT0 CO3Jal0T MarHuTHoe rnouie. Inasma B Ha4aIbHBII MOMEHT MaKCBEJIOBCKas, €€
temriepatypa T = 1 k3B. Hauunas ¢ t = 0, marautHoe nose B 3a 100 mxc yBennuuBaercs ¢ |
Tn o 3 Tx, B pe3yapTaTe 4ero mia3mMa CKUMaeTCsl.

a) [Tokaxxute, YTO MAarHUTHBI MOMEHT KaK Y HOHOB, TaK M y 2JIEKTPOHOB OCTAETCs

HWHBapUaHTHLIM.

6) Brruncioure TEMIICPATYPhbL pacnpeﬂeneHI/Iﬁ 110 IIOJIFO U HOPMAJIBHO €MY IIOCJIC CXKATH.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3aHHaHI/IpOBaHHHe PE3YyIbTAaThI
06y‘~IeHI/I$[ IO JUCHUIIIINHE

Bomnpocel/3aganus s npoBepKu

YMeTh: BHIIIOIHATH OLICHKHU KIKOYCBbLIX
IJIa3MCHHBIX MMapaMETPOB

1.PaccunTtaTh IpOBOAUMOCTD MTOJHOCTHIO
MOHM30BaHHOM BOJOPOAHOM Iu1a3Msl ipu T=1k>B
2.0ueHuTs Ae0aeBCKUi pasnyc U MiIa3MeHHYIO
gacrory uit T=1x3B 1 n=10"12 cm”-3
3.01eHuTs JIapMOPOBCKUH paguyc U
JTAPMOPOBCKYIO 4aCTOTY Ul HOHOB JIEUTEPHS C
B=5Tn

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku vtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapaxmepucmuxu evlnoanerus 3Hanus: OEeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4




Oyenka: 3 («yIOBIETBOPUTEILHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIISIETCS
€CJIM 3aJ]JaHue BBIMIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO

KM-4. KoJie0anus ¥ BOJIHBI B IJIa3Me

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoABHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJIbLHOT0 MEPONPUATHSA: TECT+ pEIICHUE 3a/1a4.

Kparkoe cogepxanue 3agaHus:
Bb10paTh npaBUIBbHBIN OTBET U PEIIUTD 33a4U

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3ariaHUpOBaHHBIC PE3yJabTaThl O00y4YeHHs | Bompocsl/3aganus Uit IPOBEPKH
110 TUCLMILINHE

3HaTh: MEXaHU3Mbl PACHpPOCTPAHEHUS U 1.(1 ouko) DaeKTpOMarHuTHas BOJIHA MOKET
3aTyxaHusd BOJH M KojebaHuil B pacrpoCTpaHAThCS B IUIa3Me, €M € YacToTa
IIJIa3MEHHBIX Cpelax a) BbIIIIE [IJJa3MEHHOW 0) HUXKE MJIA3MEHHOM B)

BBIIIIC HOHHOM HHKHOTpOHHOﬁ HaCTOTHI

(1 ouko) B xonoaHoM 11a3Me B MPUCYTCTBUU
MarHUTHOT'O TOJIS MOTYT CYIIECTBOBAThH
CJIe/IYIOIIIIE BU/IbI BOJIH:

a) aib(hBeHOBCKast 0) NOHHBIH 3BYK B)
AIIEKTPOMArHUTHAs BOJIHA

(1 ouxo) Ilpu pacipocTpaneHUH
HU3KOYACTOTHBIX BOJIH 60016 MAaTHUTHOTO TIOJIS
4aCTOTaMH OTCEUKH SIBJISIOTCS:

a) HWKHErnuopuIHas yactoTa 0) mia3MeHHas
4acTOTa B) MOHHAS M JIEKTPOHHAs
ITUKJIOTPOHHBIE YaCTOTHI

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIJIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OeHKa "X0opoIno" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJJaHue PEUMYIIECTBEHHO BBITTOJIHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIHHOY)
Onucanue xapakxmepucmuku evinoanenus snanus: OneHKa "Hey10BIETBOPUTENIbHO" BBICTABIISAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-5. Caaua BTopoii yacTu jomamHero 3ajganusi. Boansl B miazme. Kunernueckoe
onucaHue MJIa3Mbl

®opmbl peaauzanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHnue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeneHusi KOHTPOJAbHOr0 Meponpusitusi: Craya 3aJaHusi NPOU3BOJUTCS JIMYHO.
CTyneHT NpUHOCHUT BBINOJTHEHHOE 3a7anue. [IpenogaBaTens BHIOOPOYHO MPOCUT OOBACHUTH 3a7aun
Y BBITIOJTHATH 0OJIee MPOCTHIC YIPAKHEHUS HAa OICHKY OCHOBHBIX BEIIMUHH.

Kpatkoe cogepxanue 3a1aHusi:
OLEeHUTh COOTHOIICHUE MEXIY XOJIJIOBCKMM TOKOM U TOKOM ITPOBOJIMMOCTH B TTOJIHOCTBIO
MOHU30BAaHHOM I1a3Me BojopoAa npu n=10"12 cm”-3 npu temnepatype 3nektpoHos 10 3B B
nosie 2 Ti. (ykazaHue: 4acTOTy CTOJIKHOBEHUN BBIYUCIIUTH U3 BPEMEHU 3aMeIJICHUS
3JIEKTPOHOB HA MOHAX).

B nunmuHapudyeckoM 1ia3MeHHOM CTOJI0E B 1oJie B KOHIIeHTpalus pacipeaeneHa 1mo 3akoHy
n(r)=n0exp(-r2/r02), mpu 3TOM 3JIEKTPOHBI HAXOIATCS B PABHOBECHH C ITOJIEM:
ne=n0exp(ep/Te)

r0=Icm

a) HaiiTu ckopocTy [uaMarHuTHOTO M DJIEKTPUUYECKOTO Jpeiida

0) BerunciauTs auamarauTHBIN TOK, cuuTas T0=1016, Te=Ti=0.25x3B, B=0.4Tn

Ha nosepxHoctu conHila Bo3HMK npoTydepaner] nuamMerpoM 1000km, ckopocTs BIOpoca
1a3Mbl B KoTopoM cocTasiisieT 500 km/c. Temmneparypa BeiOpacsiBaeMoit miia3mel T~25B. Ha
KaKo€ paccTostHUE OyIyT BBITATMBATHCS BMECTE C IUIa3MOU CHUJIOBBIE IMHUU MarHUTHOTO 1oJis?
[Tna3smy c4uTaTh MOJHOCTHEO HOHU30BAHHOM.

[lepen cnyckaeMbIM anmapaToM B BEpXHHX CJIOSX aTMOc(epbl 00pa3yeTcst MOlHas yaapHas
BOJIHA, TEMIIEpaTypa 3a KOTOPOH AOCTAaTOYHA JUIs MOHM3aluu Bo3ayxa. PopMupyromascs
IJIa3MBbl IPETSTCTBYET paarocBa3u. CBs3b ¢ KOpaliaeM OCYLIECTBIISIETCS Ha AuHE BoJIHBI 300
MI'u. OuennTe MUHUMAJIbHYIO IIJIOTHOCTD I1JIA3MBI.

MuKpOBOJIHBI, KOTOPbIE B CBOOOIHOM MPOCTPAHCTBE UMEIOT JTMHY BOJIHBI AO = 1 cM,
IIPOXOJAT Yepe3 CIoi mia3Mbl IIOTHOCTHIO N0 = 2,8 10718 M-3 u TonmuHoi 10 cM,
IMOMEIIECHHBIN B IMocTOTHHOE MarauTHOe nojiae BO = 1,07 Ti. BeramcianTe 9uciao JIWH BOJH,
YKJIa/IbIBAIOLINXCSA BHYTPH CJI0S, €CIIU:

a) BOJIHOBOJ OPUEHTHUPOBAH TaK, YTO BEKTOP AJIEKTPUUYECKOTO OIS BOJIHBI B

napaJuleJIeH MAarHUTHOMY I10JIIO;

0) BOJIHOBO/I OPUEHTUPOBAH TakK, 4To BekTop E mapainenen ocu y.
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CBUY untephepoMeTp UCIONB3yeTCs sl ONPEAeTISHUs TUIOTHOCTHU TUTa3Mbl B OECKOHEYHOM
mI0cKoM citoe TomuHoi 10cm. MaTepdepomerp paboTaeT Ha IJTMHE BOITHBI SMM.
PaccunraiiTe IIIOTHOCTH TIa3MBI, €CJIA CABUT cocTaBiseT 1/10 uHTepdepeHIIMOHHON TTOI0CHI
Breruucnure anbQpBEHOBCKYIO CKOPOCTh B 00s1acti Marautocdepsl, rae B = 10-8 T, n= 1078
M-3, a M= 1,67 10"-27 xr.

Kopabup nmwxkercs B armochepe KOmurepa co ckopocthio 100 kM/C mapamiebHO MarHUTHOMY
noJto HanpsbkeHHoCThio 10-5Tn. Eciiu nBuskeHue sBIisieTcsi CBEPX3BYKOBBIM, TO MEpe]
Kopabiem oOpazyeTcsi HOHHO-3BYKOBasl yaapHasi BoyiHa. Eciiu ckopocTh kopabiisi TakkKe BbIIIe
Anb(BEHOBCKOMH, TO Mepe HUM CYIIECTBYET MAarHUTO3BYKOBAs yiapHasi BoJaHa. 3BECTHO, 4TO
HAOJI0IAI0TCS yIapHbIE BOJHBI TOJIBKO MEepBOro Tumna. Haiftu mpenensl, B KOTOPBIX MEHSIOTCS

IUIOTHOCTB U TeMrepaTypa mia3Mel. CauTaTth, 9To BepxHue ciou atmochepsr KOmmrepa
COCTOAT U3 XOJOJHBIX, OJHOKPATHO HOHU30BAHHBIX MOJIEKYJ U aTOMOB CO CpeIHEN

MoJIeKyJIsipHOM Maccoit 10.

B onnopoHo# iazme , momenienHoi B mose 0.1 Ti u3yuaercs papaneeBo Bpamenne CBY
BOJIH C JUIMHOW BOJIHBI 8MM. OGHApYKEHO, YTO IPU NPOXOKIEHUU 1 M JUTMHBI cTOI0a
noJisipusanus nosepHysack Ha 900. KakoBa mioTHOCTb M1a3Mbl?

PaccuuTaiiTe 4acTOTBI BEpXHE - M HUXKHE - THOPUIHOIO pe30HaHca /s IJ1a3Mbl INIOTHOCTh
10*12 cm-3 B nosie HanpskeHHOCTh 2 To.

B muazme ¢ n=10"15m-3 u T=103B B030y>kaaercs 31eKTpOHHAs MJIa3MeHHas BOJIHA C JJIMHOU
BOJIHBI 1cM. 3aTeM UCTOUHMK BO30YX1eHUs OTKII04aeTcs. O1ieHuTe Bpemst
0€CCTOIKOBUTENBHOTO 3aTyXaHHs BOJIHBI B € pas.

[110THOCTh MOHHOTO TOKA HACKIIICHUS, TPUXOAIICTO Ha TIOCKUH 3011 10 MA\cM2 .
Bb4ucanTh IIIOTHOCTH IJIA3MBI, €CJIM TEMIIEpATypa 3JIEKTPOHOB paBHa 5 3B.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:

3arIaHupOBaHHbIE pe3ynbTathl | Bonpocsl/3aganus s NpoBepKu

00y4eHUs IO TUCIUILINHE

YMers: BBINIOJIHATH OLIEHKY 1.Paccunraiite yacroty orceukn CBY uznydyenus B
apamMeTpoB KoJ1e0aTenbHbIX TUTa3Me ¢ KOHIEHTparmei 31exTporoB 10712 cm”-3

IMponecCcoB B IJIa3Me

2.PaccunTaiite Ha0er (a3bl OOBIKHOBEHHOM BOJIHBI B
1asMe JTMHON 2M ¢ KoHTeHTparueit 10712 cm”-3,
[IPH JUTMHE BOJIHBI B BAKyyMe SMM.

3.PaccuunTaiiTe HOHHBIN TOK HACHIIIEHUS HA 30H]I IPH
10M2 cm”-3, Te=12B

Onucanue MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHOY)

Huorcnuii nopoe évinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAMpABJICHHE JUIsl pEIICHUs 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 710
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABISAETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIACTCS
€CJIM 3aJ]JaHUe BBITIOJHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM ATTECTAIIUA
7 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. OcHoBHbIe OHATHS (pU3HKH TUTa3Mbl. KBa3HHEUTPaIbHOCTD, BPEMEHHOU U
IPOCTPAHCTBEHHBIN MacUITa0bl pa3/IeIeHUs 3aps0B

2. CeueHue KyJIOHOBCKHX COYAapeHUU

3. BeIUHMCIUTE JapMOPOBCKHI painyC U IUKJIOTPOHHYIO YacTOTY JieiiToHa ¢ 3Heprueit 1 KB,
JBIDKYIIETOCS B 0IHOPOAHOM MarHuTHOM nodie 0.3 T moj yrinom 450 K CHIIOBBIM JIMHUSIM

IIpoueaypa nposenenus

OK3aMeH INpPOBOJUTCS B NUCbMEHHO-yCTHOH (opme. Ha moaroroBky orBera naercss 60 MuUHYT.
KpomMme oTBeTa Ha BOonpocsl OuseTa, CTyIeHT JOKEH OTBETUTh Ha JOMOJHUTEIbHBIE BOIIPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOALHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuunss/Uuankarop: 1J1-4nx-4 Baaneer metogamu T€OpeTHYECKOr0 OMMCAHUS IJ1a3Mbl U
HaBbIKAMU pacyeTa IUIa3MEHHBIX IapaMETPOB IIPUMEHUTENBHO K PA3JINYHBIM IPUPOIHBIM U
TEXHUYECKUM CHCTEMaM

Bonpocel, 3a1anns
1.1.ITone ToueuyHoOro 3apsaa B mia3Me.
2. IIpoBoauMOCTS TUIa3Mbl B KHHETUYECKOM MOIXOJE.
3. Beraucautb ckopocTh Apeiida 3I1eKTpoHa B HEOAHOPOJHOM MarHUTHOM I10J1€
HaNPsDKEHHOCTHIO 3 TII, HaNpsKEHHOCTh KOTOPOTO MEHSETCS B MIONEPEUYHOM HAIIPABJICHUH CO
ckopocthio dB/dy=0.01Tn/cM. Temnepatypy 251eKTpOHOB PUHATH paBHOM 1k3B.
2.1 JIBuykeHue 3apsKEHHOM YaCTHIIBI B OTHOPOJAHOM MAarHUTHOM IIOJIE.
2 MarHuTHbIH 3BYK.
3 Beruucnuth 1e6aeBCKUN palyc U IUNIa3MEHHYIO 4YacTOTY B TEPMOSIEPHON YCTaHOBKE, €CIH
mI0THOCTH T1a3Mbl 107 13cm-3, a e€ Temneparypa 10x3B.
3.1.  JIBWKeHHe 3apsKEHHON YaCTHIIbI B CKPEIIEHHBIX JIEKTPHUUECKOM U MAarHUTHOM IOJISAX.
2. Bpemena penakcanyu Tpu KyJOHOBCKOM B3aWMOJICHCTBHH.
3. OueHuTh NpOBOAUMOCTE BoJIOpofHOM M1a3Mel pu T=1k3B. Kynonosckuii norapupm
NPUHSTH paBHBIM 10
4.

1. 1 TpagneHTHbIM N LeHTpobeXHbIN apendbl
2. 2 KMHeTUYecKuit Noaxos, B Teopuu niasmbl. KMHeTUYecKoe ypaBHeHWe 6e3 CTONIKHOBEHUIA.

3. BeIuucnuTh JIapMOPOBCKUI PainyC U IUKIOTPOHHYIO YaCTOTY 3JIEKTPOHA C 3Hepruen 15
k3B nBuxkyierocs B ogHopogHoM MarHuTHOM 1osie 0.1 T moa yriiom 300 K CUIIOBBIM JIMHUSIM;
5.1 OIHOKHUAKOCTHASA MOJIENb IJIa3Mbl, OCHOBHBIE YPaBHEHHSI.

2 VHTerpan CTOJKHOBEHHM. Y CIIOBUS HOPMUPOBKH.

3 OueHUTh IIOTHOCTH TEIUIOBOM YHEPTUU IJIa3Mbl B TEPMOSIEPHON YCTAaHOBKE, €CITN €€
mwiotHocTh 10"15¢cm-3, a Temneparypa 1 k3B
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.Jlath onpenesieHne miaa3Mbl
OTtBeThI:
[Tna3ma - kBa3suHENTpaIbHAsl CMECh HEUTPAIBHBIX U 3aPsYKEHHBIX YaCTHUL, IPOSBIIAIOILAS
KOJUIEKTUBHBIC B3aUMOJICUCTBUSA
HNonu3oBaHHbIN ra3
OHeproHachllIeHHAs Cpesia
[Tna3ma - kBa3suHENTpaIbHAasl CMECh HEUTPAJIbHBIX U 3aPSyKEHHBIX YaCTHUL]
Bepnsiii orBet: 11nazma - kBa3nHEWTpanbHas CMECh HEUTPAJIbHBIX U 3apSKEHHBIX YaCTHLL,
IIPOSABIIAIONIAS KOJUIEKTUBHBIE B3aUMOIECHCTBUS
2.JlaTh onpeneneHre U KpUTEPUi CyIIECTBOBAHUS UI€aTbHOMN TIa3Mbl
OTtBeTsI:

1. WpaeanbHas nnasma - cpeda ANa KOTOPON NPUMEHMMO YpaBHEHWE COCTOAHUA naeanbHOro rasa.
Kputepuin ngeanbHoctm- 60ablIOE KO/IMYECTBO YacTuy, B chepe debas

2. WpeanbHaa nna3ma - cpena Ans KOTOPOK NPUMEHUMO YpaBHEHUE COCTOAHUA UaeanbHOro rasa.
Kputepuin ngeanbHOCTM- Masioe KoIM4ecTso Yactul, B chepe ebas

3. Jliobas nnasma naeanbHa

4. WpeanbHaa nnasma - cpeaa Ans KOTOPOM NPUMEHUMO ypaBHEHMe COCTOAHUA UAeaibHOro rasa.
Kputepuit naeanbHOCTU- ManoCTb 1IAPMOPOBCKONO paanyca No cpaBHeHUIo ¢ gebaeBcKkum

Bepwnpsiii otBeT: MneanbHas miaa3zmMa - cpea Juisi KOTOpOil MPUMEHUMO YpaBHEHHE
COCTOSIHUS HieanbHOro rasa. Kpurepuii naeanbHOCTH- 00JIbIIOE KOJTMYECTBO YACTHIL B
chepe Jlebas
3.KakoBbl KpuTEpUU 3aMarHUYEHHOCTH TU1a3Mbl?
OTtBeTsI:
JlapMopoBcKHid pagyc 00JIbIIe KyJTOHOBCKOTO, YaCTOTA CTOJIKHOBEHHI BBIIIE IJIAa3MEHHOMN
4acTOTHI
JlapMOpOBCKHMI pagnyC MEHBIIIE XapaKTEPHBIX Pa3MEPOB 3a/1a4H, YACTOTA CTOJIKHOBEHUI
MEHBIIIE JAPMOPOBCKON 4aCTOTHI
YacToTa CTOJIKHOBEHUI MEHBIIIE JApMOPOBCKON YaCcTOTHI, JIJAPMOPOBCKUI pajuyc- JI000H
YacroTa HOH-2JIEKTPOHHBIX CTOJIKHOBEHHH BBIIIE JAPMOPOBCKOM YaCTOTHI
BepHsiit otBeT: JIapMOPOBCKHN paaryCc MEHBIIIE XapaKTEPHBIX PA3MEPOB 3aJa4M, 4aCTOTA
CTOJIKHOBEHHUI MEHBIIIE JIAPMOPOBCKON 4aCTOTBI
4.KBa3MHEUTPaIbHOCTb B IJIa3M€ COOIIOIAETCA:
OTBeTsI:
Ha macmrabax Oosbiiie qe6aeBCKOro paguyca U BpeMeHax 0oJibliie 00paTHOM M1a3MeHHOM
4aCTOTBI
Ha macimrabax 0osbIiie 1apMOpPOBCKOTO pajuyca U BpeMeHax 0oJibiiie 00paTHOM
LUKJIOTPOHHOM YaCTOTHI
Ha macmtabax 60sb11e JJIMHBI CBOOOHOTO Npo0era u BpeMeHax 0o0sibllie 00paTHON 4acTOThI
coylapeHun
Ha macmrabax Gosbiiie pajmyca 3JIeKTPOHHONW 000JI0YKH aTOMOB U BpEMEHAax OOJIbIIe
nepro/ia oOpalieHus JIeKTPOHa o opouTe
Bepwnsriit orBeT: Ha macmtabax Gosbiie 766aeBCKOTO pagnyca U BpeMeHax 0oJbIe
00paTHOM TJIa3MEHHON YaCTOTHI
5.Kakue Bupl Apeiida B MArHUTHOM IIOJIE HE 3aBUCSAT OT TapaMeTpoB (MAcCChl U 3apsijia)
YaCTHUIIBI
OTtBeTHI:
Jpeiid B 0OAHOPOAHBIX CKPEIIEHHBIX MATHUTHOM U 3JIEKTPUYECKOM TOJISAX
['pamuenTHbI npeid
LlenTpoOesxHbIN Apeid
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WHeprimoHHbIN Apeid

Bepusriii otBet: Jpeiid B 0AHOPOIHBIX CKPEIIEHHBIX MArHUTHOM H 3JIEKTPHYECKOM MOJISX

6.KynmonoBckuii morapudm 310
OTBeTHI:
Jlorapudm oTHOLIEHUS KYJIOHOBCKOIO paauyca K 1e0aeBCKOMY
Jlorapudm oTHOIIEHUS /1e6aeBCKOTO painyca K KyJTOHOBCKOMY
Jlorapudm oTHOLIEHUS TAPMOPOBCKOI0 pajinyca K KyJOHOBCKOMY
Jlorapugm OTHOIIEHHUS KYJIOHOBCKOTO paJnyca K KOMITOHOBCKOMY
Bepunpiii otet: Jlorapudm oTHomeHus 1e0aeBCKOro pajanyca K KyJOHOBCKOMY
7. I1poBOIMMOCTB MOJIHOCTHIO HOHU30BAaHHOM IJ1a3Mbl CIEAYIOIIUM 00pa3oM 3aBHCHUT OT
apaMeTpoB IJIa3Mbl
OTBeThI:
PacreT nponopiuoHanbHO KOHIIEHTPAIMH 3JIEKTPOHOB, HE 3aBUCUT OT TEMIIEPATyphI
Pacret ¢ remmnieparypoii kak T"3/2, He 3aBHCUT OT KOHIIEHTPAIIUU JJIEKTPOHOB
[Tagaer ¢ TemnepaTypoii kak T"-3/2, pacteT mpONOPIUOHATEHO KOHIIEHTPALIUU JIEKTPOHOB
Pacrer nponopiuonanbHO TEMIEpaType U INIOTHOCTH 3JIEKTPOHOB
Bepnpsiii otBet: Pacter ¢ Temneparypoit kak T”3/2, He 3aBUCUT OT KOHIEHTPAIIUU
JJIEKTPOHOB
8.Knaccuueckuii korddunuent nuddysun B rmiazme cieayomum o0pa3oM 3aBUCUT OT
MarHMTHOI'O HOJIS:
OTtBeTsI:
KoaddumenT nuddy3un 6ombIe BIOIb CUIOBBIX JTHHHA MAarHATHOTO TIOJIS, IIOMIEPEK
CWJIOBBIX JIMHUN Majgaer kak D~B"-2
Koadduuument nuddy3nn MeHbie BIoIb CUIOBBIX JIUHUN MarHUTHOTO TIOJIS, IIOTIEPEK
CWJIOBBIX JIMHUH majgaer kak D~B/-1
Koadduument nuddy3nn MeHble BI0Ib CUIOBBIX JIMHUH MarHUTHOTO TIOJIS, IOTIEPEK
CWJIOBBIX JIMHMH pacteT kak D~B"2
Koadpdunment nuddysnun 60mb11e B10JIb CUIOBBIX JUHUA MarHUTHOT'O MOJIS, TONEPEK
CWJIOBBIX JIMHMH pacteT kak D~B"2
Bepnpiii otBet: Koadduument aquddysun Oonbliie BAOIb CUIOBBIX JIMHUNA MArHUTHOTO
T0JIsA, TIOTIEPEK CHIIOBBIX JIMHUM MagaeT kak D~B/-2
9.X0n70BCKUH TOK B IJ1a3M€ BO3HUKAET U3-3a
OTBeThI:
ExB apeiida >mekTpoHoB
CTONKHOBHUTEIBHOTO Jipeiia 3IeKTPOHOB
KynoHoBckoro B3anMoieicTBUs YacTHII IJIa3MbI
JlapMOpOBCKOITO BpalieHUsI HOHOB
Bepnpiii otBet: ExB apeiida snekrpoHos
10.ITpu paccMOTpeHUU ABMKEHUI TJTa3Mbl B MATHUTHOM TI0JI€ MOKHO TIpeHeOpeyb e
YIPYTOCTHIO IO CPABHEHHIO C 3JIEKTPOMAarHUTHBIMU CUJIAMH, €CITH
OTBeThI:
MarHauTtHoe J1aBJeHHe HaMHOTO BBIIIE ra30BOT0
MarauTHoe 1aBIeHue HAMHOTO HHUKE T'a30BOTI0
I1na3ma sBasgeTCs naeaabHOM
CxnMaemMocTh I1a3Mbl H30TPOITHA

Bepplit orBeT: MarHUTHOE 1aBJIEHWE HAMHOTO BBIILIE Ta30BOT0O
11.MaruuTHOE 110JI€ MCKa)KaeTCs JBIKCHUEM IIJ1a3Mbl, SCIIH
OTBETHI:
MarsuTtHOe unciio PeliHoIbACca BETHKO
MaruutHoe unciio PeifHoabaca Majo
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I[JII/IHa MAaraiuTHOr0 CKUH-CJIOSA MHOT'O MCHBIIIC pa3MCPOB CUCTCMBI
ﬂJ’II/IHa MarHUTHOTO CKHH-CJI0SI MHOTO OOJIbIIIE pasMEPOB CUCTEMBI

Bepnsiit orBeT: MarauTtHoe yucio PeliHonbaca Benuko JJInHa MarHUTHOTO CKHH-CIIOS
MHOTI'O MEHBIIIE Pa3MEPOB CUCTEMBI
12.Bpi0epuTe BepHbIE YTBEPKACHUS ISl 3JIEKTPOMArHUTHOM BOJIHBI B IUIa3M€E B OTCYTCTBUE
MarHuTHOTO TOJIs
OTtBeThI:
BonHa MOKeT pacnpocTpaHATBHCS TONBKO IIPH YAaCTOTAX BBILIE IIA3MEHHOM YaCTOTHI
[Tpu 60BIION YaCTOTE CKOPOCTH BOJIHBI CTPEMHUTCS K CKOPOCTH CBETA B BAKyyMe
da3oBasi CKOPOCTh BOJIHBI O0JIBIIE CKOPOCTH CBETA
['pynmoBasi CKOpOCTh BOJTHBI OOJIBIIIE CKOPOCTH CBETA
BepHnblii oTBeT: BoiHa MOXET pacpOCTPaHATHCS TOJIBKO IPU 4aCTOTAX BBILLIE
TU1a3MeHHOM 9acToThl [Ipu 60Ib1I0H 4acTOTE CKOPOCTH BOJHBI CTPEMHUTCS K CKOPOCTH
cBeTa B Bakyyme Pa3zoBasi CKOPOCTb BOJIHBI 0OJIbILIE CKOPOCTH CBETa
13.Anb(hBEHOBCKYIO 1 MArHUTO3BYKOBYIO BOJIHBI B IJIa3M€ MOKHO KOPOTKO OIHCATh KaK:
OtBeTsl:
Koinebanus 311eKTpOHOB OTHOCHUTEBHO HEMOIBIKHBIX HOHOB
N3rulHele U Mpo0bHbIE KoeOaH!s M1a3Mbl C BMOPOKEHHBIM MarHUTHBIM HOJIEM
3BYKOBYIO BOJIHY C pa3/I€JIEHUEM 3apsi10B AIEKTPOHOB U HOHOB
DJIEKTPOMAarHUTHYIO BOJIHY B BBICOKOYaCTOTHOM IIPEJEIIe
Bepusriit otBet: M3rnOHbIie 1 pooabHBIE KOJIEOaHHS ITa3Mbl C BMOPOKEHHBIM
MarHMTHBIM I0JIEM
14.MoHHo- 3ByKOBasi BOJIHA MOXKET PACIIPOCTPAHSITHCS B IJIA3ME C XOJIOAHBIMU HOHAMU
Oaromaps
OTBeThI:
AMOUTIONIIPHOMY 3JIEKTPUYECKOMY IOJTI0, BOSHUKAIOLEMY B BOJHE
DKpaHUPOBAHUIO HU3KOYACTOTHBIX KOJICOaHUH B TUIa3Me
BMOpOKEHHOCTH MarHUTHOT'O IOJIS B CPEY
He moxet pacnipocTpaHsThCs

BepHblii oTBeT: AMOUTIONAPHOMY 3JIEKTPHUUECKOMY I10JI10, BOSHUKAIOIIEMY B BOJIHE
15.YpaBHeHnne BnacoBa onucsiBaeT

OTBeThI:
OBouoLKI0 (YHKIMK PAacHpeeSIeHUs B CAMOCOTJIACOBAHHOM I10JI€ B OTCYTCTBHE
CTOJIKHOBEHUH
OBouonnIo (YHKIMU pacipeaeseHus Mol 1eHCTBUEM CTOJIKHOBEHHH
IIpoBOIMMOCTB MOTHOCTEEO HOHMU30BAaHHOM TIA3MBI

BepHblii oTBeT: DBOIONNIO QYHKIIMU paclpeesieHusl B CaMOCOTIaCOBAHHOM I10JI€ B
OTCYTCTBHUE CTOJIKHOBEHUMU

16.IIpuBeauTe npuMep KOJUIEKTUBHOTO MPOLECCa B IIa3Me
OtBeThI:

Anb(pBeHOBCKas BOJIHA

JlapmopoBckoe BpaleHue

CTONKHOBUTENBHBIN qperd

ONEKTPOHHBIN 3BYK
BepHnbrlii oTBeT: Anb()BEeHOBCKAst BOJIHA DJIEKTPOHHBIN 3BYK

17.0Tpaxenue 1 NOrJIOUICHNE NaJatolled Ha TPaHUILy T1a3Mbl BOJIHBI IPOMCXOANUT IIPU:
OTBeThI:

Otpaxenue- mpu (Ha3oBOi CKOPOCTHU CTpeMsIIeca K O0ECKOHEUHOCTH, MOTJIOICHNEe- K HYIIIO
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OTtpaxxeHue- mpu Ga3zoBoil CKOPOCTU CTPEMSIIICHCS K CKOPOCTH CBETa B BAKyyMe, TOTJIOIICHHE-
K HYJIIO
OTtpaxxeHue- mpu Ga3zoBoil CKOPOCTH CTPEMSIICHCS K HYIIIO, TTOTJIOMIEHUE- K CKOPOCTH CBETa
OTtpakeHue- npu (Ha3o0BOM CKOPOCTH CTPEMSIIICHCS K HYJIIO, OTPAKEHHE- K CKOPOCTH CBETA B
BaKyyMe
Bepnsiit otBeT: OTpaskenue- rnpu (Ha3oBoil CKOPOCTH CTpEeMSIIEHcs K 0ECKOHEYHOCTH,
MOTJIONICHUE- K HYJITIO
18.ITima3meHHas yacToTa 3TO-
OtBeThI:
Yacrora koaebaHuii CBOOOTHBIX AJIEKTPOHOB OTHOCUTEIIBHO HEMTOABHUKHBIX HOHOB
YacToTa BpalieHus 3JIeKTPOHOB 110 JAPMOPOBCKUM OKPY>KHOCTSIM
YacToTa HU3KOYACTOTHBIX BOJIH B 3aMarHMYCHHOM IIJIa3Me
YacroTa KojieO0aHMii I1a3Mbl KaK IEJI0T0
Bepnsiii orBeT: YacToTa KoebaHuii CBOOOAHBIX JIEKTPOHOB OTHOCUTEIILHO
HETIIOBMIKHBIX TOHOB
19.BepxueruOpuanas yactoTa JijIsl SJIEKTPOHOB B IJIa3M€ B IPUCYTCTBUU MAarHUTHOTO TOJIS
OTBeThI:
Bcerna Brie mia3sMeHHON 4acTOTEI
Bcerna Huxke niaa3MeHHOM 4acTOTHI
Bcerna paBHa nja3MeHHON 4acToTe
Bcerna paBHa 1apMOPOBCKOIi 4acToTE
Bepnsiit orBeT: Beeria Bellie mia3aMeHHON 4aCTOTHI
20.Ha rimyOuny nNpOHUKHOBEHHS 3JICKTPOMAarHUTHOM BOJIHBI B TJIa3MY BIIHSIIOT:
OTBeETHI:
Konebanus 31ekTpoHOB
KoHeuHas TeMriepaTypa 3J1€KTPOHOB
CTOKHOBEHHMS SJIEKTPOHOB C TSHKEJIBIMU YaCTUIIAMH, €CJIA 3TO CTOJIKHOBEHUE MTPOUCXOIUT C
YaCTOTOM COIOCTAaBHMOM C YaCTOTOM BOJIHBI
Bce BolenepeuncieHHoe
Bepneiit orBeT: Bee BhlenepeuncieHHoe

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIIUYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIONIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI AJaHBI BEPHO, YETKO CPOPMYIUPOBAHHBIE OCOOEHHOCTH MPAKTUUECKUX PELICHHH.
Ha Bonpocs! nporpaMMbl-MUHUMYM OTBEYAET YBEPEHHO

Oyenxa: 4 («XOpoILI0»)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8blnoaHeHus sHanus: Paborta BbITOIHEHa B paMKax "0a30Boro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUYUTEIbHbIE
HemocTaTku. Ha Bompock mporpaMMbI-MHHUMYM OTBEYAET YBEPEHHO

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MmoporoBoro”
ypoBHs. OCHOBHAS 9acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOMPOCHI YTIITYOJICHHOTO YPOBHS CTYJICHT
OTBETUTH HE B COCTOSTHMH. Ha BOMPOCH! MpOrpaMMbI-MUHUMYM OTBEYAET yIOBICTBOPUTEIHHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOIHEHA WM BBIIIOJTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO

18



1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OneHka BBICTaBISIETCS HAa OCHOBAaHMHU JK3aMEHA U PE3yJbTaTOB IPOMEXYTOUYHBIX KOHTPOJIBHBIX
MEPOIIPUATHH.
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