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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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. I[TK-4 CnnocobeH nMpuHUMATh y4acTHE B pacyeTax XapaKTEPUCTUK MPOLIECCOB, MPOTEKAIOIINX B
KOHKPETHBIX TEXHUYECKHUX YCTPOMCTBAX M anmaparax YHEPreTUuecKoro 000py10BaHusl, SIEPHBIX
Y IJIa3MEHHBIX YCTaHOBOK
N/1-4 Brianeer MmeTo1aMu TEOPETUYECKOTO OMMCAHUS TJ1a3Mbl M HABBIKAMHU pacuera
IJIa3MEHHBIX TapAMETPOB IPUMEHUTEIBHO K PA3IMYHBIM IPUPOJHBIM U TEXHUYECKUM
cucremMam

H BKJIFOYACT:

AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. JIBrKeHHe 4acTHII B JJIEKTPHUECKOM M MarHuTHOM ToJisix (KoHTponbHas paboTta)
2. Konebanus u BoaHbI B miazme (KonTtpoiabsHas 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 repBoOi YaCTH JJOMAIITHETO 3aaHus. [[BUKEeHIE YaCTHIl BO BHEITHUX TIOJISX.
['unponunamuka miasmel ([JJomamrnee 3aganue)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
Nunekc KM- | KM- | KM- | KM- | KM-
Paznen nucuunianHb KM- 1 5 3 4 5

Cpox KM: 4 8 10 12 16

IIna3Ma: oCHOBHBIE MOHATHS U XapaKTCPUCTHUKHU. HBI/I)KGHI/IC
HaCTHIl BO BHCHIHUX ITI0JIAX. anyme CTOJIKHOBCHHA B

miasme

[1ma3ma: OCHOBHBIE MOHATUA U XapAKTEPUCTUKHU + +
JIBMKEHHE YacTHUIl BO BHEIITHUX IMOJISIX + +
VYrpyrue CTOJIKHOBEHUS B IIJIa3Me + +

['unponunamudeckue moaenu. Kosddummentsr neperoca B
3aMarHu4eHHol mia3smMe

OIIHOKOMHOHCHTHBIC Mozenu. MarautHas rUapOoaAnHaMHKa + +




JIByxxommnoneHTHble Mozenu. Koadduiuents! nepeHoca B

+ +

1ia3me
Bonnel B mi1azme. MeTo bl BOJTHOBOM AUAarHOCTUKH ILJIa3Mbl
Konebanus u BonHb B 1u1azme. OCHOBHBIC TTOHSTHS + +
BosiHbI B X0101HOM mi1a3zMe + +
BousHbl B Temuioi miazme + +
Kunernueckoe onvcanue mjaa3msl
Kunernueckast Teopusi 0€CCTOIKHOBUTEIBHOM TJIa3Mbl +
VYpaBuenue bonbumana +
[IpucTteHHsble sBAEHUSA B IJ1a3M€. 30HI0BBIE METO/IbI
JIMarHOCTHKHU
OOBemMHBIN 3apsi B TUIa3Me U Teopusi 30H1a JIeHrMiopa +

Bec KM: | 20 20 20 20 20

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




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: JIBr>KeHUEe YacTHI] B AJIEKTPUYECKOM B MarHUTHOM ToJisix (KoHTposbHas
METOJJaMH TEOPETHYECKOTO | OCHOBHBIE MOAXOMAbBI K pabota)
OnuCcaHus T1a3Mbl Y | ONKUCAHMIO TUTa3MBbI U CronkHoBenus. ['mapoauaammueckoe npuodimkenue (Kontponpaas
HaBbIKAMU pacueTa | IIa3MOJUHAMUKU pabota)
MJIa3MEHHBIX  [apaMeTPOB | MEXaHU3MBbI Koneb6anus u Bonusl B mazme (KontposbHas padoTta)
MPUMEHUTEIHHO K | pacpocTpaHeHus U Cpaua nepBoii YacTu JOMaITHEro 3aAanus. JIBMKeHHe YacTUIl BO BHEIIHUX
pa3JIMYHBIM TPUPOJHBIM U | 3aTyXaHUS BOJH U noysix. ['mapoaunamuka mnasmel (JloMaminee 3aganue)
TEXHUYECKUM CUCTEMaM KoJe0aHuil B MJIa3MEHHBIX Cnava BTOpO¥ 4acTH IOMaIllHEero 3a1aHus. BomHsl B ma3me.
cpenax Kunernueckoe onucanue miasmsl (Jlomaiinee 3aianue)
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 YacTul B 3JICKTPUYECCKOM U MATHUTHOM IOJIAX

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 Meponpusitus: [lucbMeHHbIN TeCT

KpaTkoe conep:kanue 3a1aHusi:

Br1Oparb BapuaHTBl OTBETOB U PEIIUTH 331a4H

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb: OLEHUBATh  IapaMeTpsl
NpeiOoBBIX JIBUKEHUH YacTHIl B
I0JIEBBIX KOH(HUTypamusx
YCTaHOBOK s ylepKaHus
IUIa3Mbl, a TaKXkKe IapaMeTrpbl
penakcanuu YaCTHI] B
CTOJIKHOBEHUSIX

1.Berancnuts nebaeBCKuii pajnyc, MIa3MEHHYIO YacTOTY
U IUIOTHOCTD TEIUIOBOM SHEPTUU IIa3MbI B
TEPMOSIICPHOMN YCTaHOBKE, €clin €€ TI0THOCTh 1014 cm-
3, a remniepatypa 2 3B.

2.BBIYUCIINTD JTAPMOPOBCKUN PaInyC U HUKIOTPOHHYIO
4acTOTY IEKTpOHa ¢ sHeprueil 3 kaB nBuxymierocs B
onHopoaHoM mMarHutHoM mosie 0.1 T mox yriom 450
CWJIOBBIM JIMHUSM;

3.BerauciuTh CKOpOCTh npetida siapa renus B
ckpenieHHbIX nekTpuaeckom ( E = 1000 B/M ) u
marautHoM H =1 T ) momnsx.

4. BBIUUCIIUTB CPEIHIOI0 CKOPOCTh MOHOB JieiiTepus B
MaKCBeJUIOBCKOM I1azMme ¢ remneparypoit 10 kB
5.ITna3ma MeJIeHHO CKMMAETCSl MarHUTHBIM TIOJIEM C
B1=1Tn no B2=5Tn. CronkuoBenuii HeT. Bo ckonbko
pa3 BBIPACTET MOJIHASE KUHETUYECKAs DHEPI U] YACTHUIIBI,
€CJIM B Ha4YaJIbHBI MOMEHT BPEMEHU pacipe/ieleHHe 1o
CKOPOCTSIM OIPENENSAETCS] COOTHOIIEHUEM VX=VYy=VZ.
(IOMHUM, YTO HOPMAJILHO TIOJII0 HAIPaBJIEHBI ABE OCU
cBOOOIBI).

6.Hapucoare HanpaBiieHHE TPAAUEHTHOTO U
LEHTPOOEKHOTO Jpeiiha MOHOB B MATHUTHOM I10J1€
npsimoro Toka ( puc 1). OueHuTs ckopocThb Ipeiida
noHoB aeirepus npu J=1 kA, R=0.5m, T=1x3B

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 85
Onucanue xapaxmepucmuku 6bINOJIHEHUS SHAHUSA:

Ouyenka: 4

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakxmepucmuxu bINOIHeHUs] SHAHUSA:

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuku 6bINOJIHEHUS SHAHUSA:




Oyenka: 2
Onucanue xapakxmepucmuxu 8bINOJHEHUS SHAHUSL:

KM-2. CronkHoBeHusi. 'uapoauHaMmuyeckoe npuodanKeHue

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa npoBeeHns KOHTPOJIBLHOro0 Meponpusitus: [luceMenHas padora TecT+ 3a1a4u

Kpartkoe conep:xanue 3aganus:
Br16paTh npaBUIbHBIN OTBET U PELIUTH 3a7auu

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh. OCHOBHEIC noaxoJbl K l.HpOBOI[I/IMOCTB TTOJIHOCTHIO MOHU30BAaHHOM IIa3MBI
OITMCAaHHIO IJ1a3Mbl n 3aBUCUT OT IIJIOTHOCTHU SJICKTPOHOB NC N TEMIICPATYPbI
a1asMOJMHaMHUKHN Kak?

a) HE 3aBHCUT OT ne 0)pacTeT ¢ TeMIEepaTypoil Kak
T3/2B) pacTeT ¢ pOCTOM ne T') MajiaeT C pOCTOM
TEMIIePaTypHhI

Bpemena ycTaHOBNICHHSI paBHOBECHOTO PACIIPEIEICHUS
0 TEMIIEpaType B AICKTPOHHOM TMOJACUCTEME U
BBIPABHUBAHHS TEMIIEPATyp HOHOB H AJICKTPOHOB
COOTHOCSTCS Kak (tee:tei)

a) 1:43 6)1:2000 B)1:11)43:1 1) 2000:1

Knaccuueckuii koapduurenT nuddy3un mia3mbl
MOTIEPEK CHUJIOBBIX JIMHUI MarHUTHOTO TIOJIS 3aBUCUT OT
€ro HalpsHKEHHOCTH Kak

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

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS €CIIH 3a/I1aHUE
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIIPABICHHE JJISl PEIICHUS 3a1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BICTBOPUTEIHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTNeHKa "HeyI0BISTBOPUTENLHO" BEICTABIISCTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHCHO




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 npoBeaeHusi KOHTPOJAbHOr0 Meponpusitusi: Craya 3aJaHusi NPOU3BOJUTCS JIMYHO.
CtTyneHT NpUHOCHUT BBINOJIHEHHOE 3aAanue. [IpenogaBarens BHIOOPOYHO MPOCUT OOBACHUTH 3aa4u
Y BBITIOJTHATH 0OJIee MPOCTHIC YIPAKHEHUS HA OIICHKY OCHOBHBIX BEJIMYHH

Kparkoe conepxkanue 3aianus:
PemuTe Bce 3anaun 3a1aHus

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

a) Tieromuii paspsn (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 3IEKTPOHOB IJIa3Mbl, €CIIM 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 ckoibko rpagycoB MOXKHO HarpeTh €10 CTakaH BOJbl 00bEMOM
200 ma? Cumrats, 4TO OHA Kanopus paBHa 4,186 k.

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 noHu3amuu pTyTH
10.4 »B.

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 repe3apsiiKi  IPEBPALLAIOTCS B MOHBI IEUTEPHS C aTOMHBIM HOMEPOM A = 2 U C TOH K€
sHepruen. Takre HOHBI MOTYT YAEP/KUBATHCS B JIOBYIIKE, TOJIBKO €CIIA UX JIJAPMOPOBCKUI
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"10cM-3. [Ipu kakoil BEIMUYMHE MArHUTHOTO MOJIS1 AJIEKTPOHHAS LIUKJIOTPOHHAS
4acTOTa CPABHAETCS C MIIA3MEHHOM?

BrruucanTs 1apMOPOBCKUN panyC U MUKIOTPOHHYIO YaCTOTY AJIs

A) neittona ¢ sneprueit 15 KaB, nmwkymierocs B oqHopoaHoM MarHuTHOM mojie 0.85 T mog
yriiom 600 K CUIOBBIM JIMHUSM;

b) anexrpona ¢ sneprueit 10 KaB nBmwxymierocst B oqHopoaHoM MarHuTHOM mojie 0.6 T mox
yriiom 450 K CUIOBBIM JTUHUSIM

[Tna3ma, HaxoAIIAsACS B 3€pKAJIbHOM JIOBYIIKE ¢ IPOOOUYHBIM OTHOLIEHHEM Rm = 9, umeer
U30TPOITHOE PACHPEEIICHHE YACTUL] 110 CKOPOCTSIM. CTOJIKHOBEHUSI OTCYTCTBYIOT, TaK YTO
YacTUIbl, IONABIINE B KOHYC IIOTEPh, Cpa3y yXOJsAT, a He MoNaBlue — octatorea. Onpenenursb
JIOJIIO 3aXBAaYEHHBIX YACTHII.

3apsKEHHBIN MTyYOK 3JIEKTPOHOB INIOTHOCTBIO ne=10"14 cm-3 u paanycom a=1cm aBuxeTcs
BI10JIb MarHuTHOTO 11011 2Ti1. Haitti ckopocts EXB npeiida B coOCTBEHHOM TI0OJIE ITy9Ka

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

beccronkHoBUTENIbHAS BOAOPOAHAS IIa3Ma yEPKHUBAETCS B TOPE, BHELIHHE OOMOTKH
KOTOpOT0 CO3Jal0T MarHuTHoe rnouie. [nasma B Ha4abHbBII MOMEHT MAKCBEJJIOBCKAs, €€
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 3JIEKTPOHOB OCTAaeTCs
MHBapUAHTHBIM.

6) Beruncnute Temneparypsl pacrpeieleHu 1o MO0 U HOPMAJIbHO MY I10CIIe CKATHSL.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

YMers: BBITIOJIHATD OLICHKH 1.PaccuntaTh NpOBOAMMOCTb MOJTHOCTHIO HOHHU30BAaHHOM
KJIFOYEBBIX IJIA3MEHHBIX BOJOPOJHOM I1a3Msl ipu T=1k3B
1apaMeTpoB 2.0ueHuTs Ae0aeBCKUM paguyc U MIa3MEHHYIO YacTOTY

st T=1x3B 1 n=10"12 cm"-3
3.01eHuTh JIapMOPOBCKUI paJuyC U JIAPMOPOBCKYIO
4acTOTY JJI1 HOHOB Aeitepust ¢ B=5Tn

Onucanue MKAJbI OLlEHUBAHUS:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku ebtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNe
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus 3adanus 6 npoyenmax. 55




Onucanue xapakxmepucmuxu evinoaneHus snanus: OueHKa "y10BIETBOPUTENIBHO" BHICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHuE BBITIOJIHEHO HEBEPHO WJIM MTPEUMYIIIECTBEHHO HE BBIIOIHEHO

KM-4. KoJsie0anus 1 BOJIHBI B IJIa3Me

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJBLHOI0 MEPONPUATHSA: TECT+ pEIICHUE 3a]1a4

Kparkoe conepxanue 3ajaHus:
Bo10paTh npaBUIIBbHBIN OTBET U PEIIUTD 33Ja4U

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MEXaHU3MBbI 1.(1 ouko0) DnEKTpOMarHuTHas BOJIHA MOKET
pacrpoCTpaHEHUsT U 3aTyXaHMs pacrpocTpaHAThCS B IUIa3Me, €CIi €€ 4acToTa

BOJIH U KOJICOaHUI B IJIa3MEHHBIX a) BbIIIIE [IJJa3MEHHOM 0) HUXKE MJIa3MEHHOM B) BbIILIE
cpeaax MOHHOM LMKJIOTPOHHOMN YacTOThI

(1 ouko) B xonoaHoM 11a3mMe B IPUCYTCTBUU
MarHMTHOT'O TIOJISt MOTYT CYHIECTBOBAThH CIIEAYIOIIHE
BH/IbI BOJTH:

a) ainb(BEHOBCKas 0) MOHHBIN 3BYK B) JIEKTPOMArHUTHAs
BOJIHA

(1 ouko) Ilpu pacrpocTpaHeHHH HU3KOYACTOTHBIX BOJIH
600/1b MATHUTHOTO TTOJISI YACTOTAMH OTCEUKH SIBJISTFOTCSI:
a) HIDKHETHOpHIHAS YacToTa 0) MiIa3MeHHas 4acToTa B)
WOHHASI ¥ JICKTPOHHAS [IUKJIOTPOHHBIE YaCTOTHI

Onucanue MKAJbI OLEHUBAHUS :

Ouenka: 5
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIIHM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEHLHO" BBICTABIISCTCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUJIN IMTPEUMYIICCTBEHHO HE BBIITIOJITHEHO

KM-5. Caaua BTopoii yacTu JoManiHero 3ajganus. Boansl B miiazme. Kunernueckoe
onucaHue MJIa3Mbl

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa nmpoBeneHusi KOHTPOJAbHOr0 Meponpusitusi: Craya 3aJaHusi NPOU3BOJUTCS JIMYHO.
CryneHT mpUHOCHUT BBINOJIHEHHOE 3aAanue. [IpenogaBarens BBIOOPOYHO MPOCUT OOBSICHUTD 33/1a4U
Y BBITIOJTHATH 0OJIee MPOCTHIC YIPAKHEHUS HA OIICHKY OCHOBHBIX BEJIMYHH

Kpatkoe cogepixanue 3a1aHusi:
OLEHUTh COOTHOIIICHHUE MEXIY XOJIJIOBCKMM TOKOM U TOKOM ITPOBOJIMMOCTH B MTOJIHOCTBIO
MOHU30BAaHHOM I1a3Me Bojopoaa npu n=10"12 cm”-3 npu temnepatype 3nektpoHos 10 3B B
nosie 2 Ti. (yka3zaHue: 4acTOTy CTOJIKHOBEHUN BBIYUCIIUTH U3 BPEMEHU 3aMeIJICHUS
3JIEKTPOHOB HA MOHAX).

B nunmuHapudeckoM Mia3MeHHOM CTOJI0E B 1oJie B KOHIIEHTpalus pacrpeaeneHa 1mo 3akoHy
n(r)=n0exp(-r2/r02), mpu 3TOM SIIEKTPOHBI HAXOIATCS B PABHOBECHH C ITOJIEM:
ne=n0exp(ep/Te)

r0=1cm

a) HaliT cKOpoCTH TMaMarHUTHOTO | 3JICKTPHUYECKOTO Jpeiida

0) Berunciauths quamarauTHeIN TOK, cuutas T0=1016, Te=Ti=0.25x3B, B=0.4Tn

Ha noBepxHoctu comnHIla Bo3HUK npoTyoepaner] auametpoM 1000xkM, ckopocTh BRIOpoca
I1a3Mbl B KoTopoM cocTasisieT 500 km/c. Temmneparypa BeiOpacsiBaeMoit mia3mel T~25B. Ha
KaKo€ paccTosiHUE Oy1yT BBITATMBATHCS BMECTE C IJIa3MOM CUIIOBBIE JINHUU MarHUTHOTO MOJS?
[Tna3smy cUUTaTh MOJHOCTHEO HOHU30BAHHOM.

[lepen cmyckaeMbIM amnmapaToM B BEPXHHUX CIOSX aTMOC(epbl 00pa3yeTcsi MOIIHas yaapHast
BOJIHA, TEMIIepaTypa 3a KOTOPOM JJoCTaTo4Ha JJIsl HOHU3alUU Bo3ayxa. Popmupyromasics
IJ1a3MBbl IPETSITCTBYET paauocBs3u. CBsA3b ¢ KopalaeM OCyILEeCTBIsIeTcs Ha AuHe BoJaHbl 300
MI'n1. OueHrTe MUHUMANIBHYIO IJIOTHOCTH TJ1a3MBl.

MuKpOBOJIHBI, KOTOPbIE B CBOOOIHOM MPOCTPAHCTBE UMEIOT JITMHY BOJIHBI A0 = 1 cM,
IIPOXOJAT Uepe3 CIIoi mia3Mbl IIIOTHOCTHIO N0 = 2,8 10718 m-3 u TonmuHoi 10 M,
IMOMEIICHHBIN B IMocTOsHHOE MarHuTHOE noie BO = 1,07 Tx. BeramcianTe 9uciao JIUH BOJH,
YKJIa/IbIBAIOLINXCS BHYTPH CJI0S, €CIIU:

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

napajuleJI€H MAarHUTHOMY I10JIIO;

0) BOJTHOBO/I OPUEHTUPOBAH TaK, 4TO BeKTOp E mapamienex ocu y.

CBUY untepdepoMeTp UCIIONb3yeTCs AJIs ONpeAeNeHuUs TUIOTHOCTH MJIa3Mbl B OECKOHEYHOM

TI0CKOM clioe TonmuHoi 10cM. MHTepdhepoMeTp paboTaeT Ha JUTMHE BOJHBI SMM.
PaccumnTaiiTe miI0THOCTH TIJ1a3MBbl, €CJIA CABUT cocTaBisieT 1/10 uHTepepeHIIMOHHON MOTOCHI
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Brruncnure anb(pBEHOBCKYIO CKOPOCTh B 06sacT MmarHutocdepsl, rae B = 10-8 T, n= 1078
M-3,a M= 1,67 10"-27 xr.

Kopabas nemwkercs B atmocdepe KOmurepa co ckopoctsio 100 km/c mapaielbHO MarHUTHOMY
noto HanpskeHHOCThio 10-5Tn. Ecnu nBuKeHHE SBISETCS CBEPX3BYKOBBIM, TO MEPET
KopabisieM oOpa3yeTrcsi HOHHO-3BYKOBas ylapHasi BojHa. Eciiu cKopocTh Kopaliist TakKe BbIIIe
Anb(hBEHOBCKOM, TO Mepel HUM CYILIECTBYET MarHUTO3BYKOBAs yiapHasi BojaHa. M3BecTHO, 4TO
HaOJII0AI0TCA yIapHbIE BOJIHBI TOJIBKO MEpBOro Tuia. HallTu mpeenbl, B KOTOPBIX MEHSIOTCSA
IUIOTHOCTD U TemrepaTypa mia3Mbl. Cuutath, 4To BepxHHe ciou atmocdepsl FOnurepa
COCTOSAT U3 XOJIOJIHBIX, OJJTHOKPATHO HMOHM30BAHHBIX MOJIEKYJI U aTOMOB CO CpeHEeH
MOJIEKYJIsIpHOM Maccoit 10.

B onHopoanoi masme , momemeHHoi B noiie 0.1 Ti uzyuaetcs gapaneeBo Bpamenne CBY
BOJIH C JJIMHOW BOJIHBI 8MM. OOHApy’KeHO, YTO IIPU MPOXOKIAEHUM | M JUIMHBI cTOI0a
nosisipuszanus nosepHyiack Ha 900. KakoBa mi10THOCTb M1a3Mbl?

PaccuuraiiTe 4aCTOTHI BEpXHE - U HUXKHE - THOPUAHOTO PE30HAHCA JUIsl TUIa3Mbl TNIOTHOCTh
10712 cm-3 B noJie HanpsKeHHOCTh 2 To.

B ma3zme ¢ n=10"15m-3 u T=105B B030yx1aercs 3eKTpOHHAs TUTa3MEHHAs BOJIHA C JUTMHOM
BOJIHBI 1cM. 3aTeM UCTOYHUK BO30YXIeHUs OTKIouaeTcs. OLieHUuTe BpeMs
0€CCTOIKOBUTEIILHOTO 3aTyXaHUs BOJIHBEI B € pas.

[110THOCTh HOHHOTO TOKA HACKIIICHHUS, TPUXOSAIIET0 Ha TTOCKU# 3001 10 MA\cM2 .
BpruncinuTh MI0THOCTH IJIa3MBI, €CJIA TEMIIEpaTypa 3JIEKTPOHOB paBHaA 5 3B.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

YMers: BBIIIOJIHATH OLICHKY 1.Paccuuraiite yactory orceuku CBY n3nydenus B
1apaMeTpoB KoJie0aTeIbHbIX IU1a3Me ¢ KOHLEHTpaluen snexkTpoHos 10712 cm”-3
IIPOLIECCOB B IIa3Me 2.PaccuuTaiite Haber (a3bl OOBIKHOBEHHON BOJIHBI B

m1asMe JJIUHOU 2M ¢ koHueHTpauued 10712 em”-3, ipu
JUTMHE BOJIHBI B BaKyyMe SMM.

3.PaccunraiiTe MOHHBIN TOK HACBIILIEHUS HA 30H]1 IPH
10M2 em”-3, Te=15B

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 100
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 85
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [Tl PEIICHUS 3a/1a4

Oyenka: 3
12




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

Ouenka: 2
Onucanue xapaxmepucmuxu evinoinenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 33JIaHUE BBITOJIHEHO HEBEPHO MJIU MPEUMYIIECTBEHHO HE BBIMTOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM 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 OIHOPOAHOM MarHUTHOM noJie 0.3 T nojx yriaom 450 K CHIIOBBIM JIMHUSIM

IIpoueaypa nposenenus

OK3aMeH INpPOBOJUTCS B NUCbMEHHO-yCTHOM (opme. Ha moaroroBky oreera naercs 60 MUHYT.

KpOMe OTBCTa Ha BOIIPOCHI 6I/IJ'ICT8., CTYACHT HOJIKCH OTBETHUTDH Ha JOIIOJHUTCIIbHBIC BOIIPOCHI.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOE NPOGEPKU PE3YTbMaAmoe

0C60€HUA 0ucuunﬂunbt

1. Komnerenuunss/Uuankarop: 1J1-4nx-4 Bianeer merogamu T€OpeTHYECKOr0 ONUCAHUS IJIa3Mbl U

HaBbIKaMU pacydcTa IJIa3MCHHLBIX IIapaMCTPOB IMPUMCHUTCIIbHO K PAa3JIMYHbIM IIPUPOAHBIM U
TCXHUYCCKUM CUCTEMaAM

Bonpocel, 3a1anns
1.1.ITone ToueuyHoOro 3apsaa B mia3Me.
2. IIpoBOAMMOCTD JIa3Mbl B KHHETUYECKOM MOAXOJIE.
3. Beraucautb ckopocTh Apeiida 3I1eKTpoHa B HEOAHOPOJHOM MarHUTHOM I10J1€

HAIIPS?KCHHOCTBIO 3 TJ'I, HAIMpPsPKCHHOCTb KOTOPOT'O MEHACTCS B ITOINICPEYHOM HAITPABIICHHUU CO

ckopocthio dB/dy=0.01Tn/cM. Temnepatypy 251eKTpOHOB PUHATH paBHOM 1k3B.
2.1 JIBmxeHue 3apsKEHHON 4aCcTHUIIBI B OAHOPOJIHOM MarHuTHOM TOJIE.
2 MarHuTHbIH 3BYK.

3 Beruucnuth 1e6aeBCKUN palyc U IUNIa3MEHHYIO 4YacTOTY B TEPMOSIEPHON YCTaHOBKE, €CIH

mI0THOCTH T1a3Mbl 10713cm-3, a e€ Temneparypa 10x3B.

3.1. Z[BI/I)KGHI/IC Sapﬂ)I(CHHOﬁ YaCTHULIBI B CKPCHICHHBIX 3JICKTPUUCCKOM U MAarHUTHOM ITOJIAX.

2. Bpemena penakcanyu Tpu KyJOHOBCKOM B3aWMOJICHCTBHH.

3. OueHuTh NpOBOAUMOCTE BoJIOpofHOM M1a3Mel pu T=1k3B. Kynonosckuii norapupm

NPUHATH paBHBIM 10
4.
1. 1 TpagneHTHbIM N LeHTpobeXHbIN apendbl
2. 2 KMHeTn4ecKui nogxon B TeOpMmM Nnasmbl. KWHeTUYeCKoe ypaBHeHMe 6e3 CTONIKHOBEHUA.

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 CTONKHOBEHUM. Y CJIOBUSI 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 YaCTHL, TPOSABIIIOIIAS
KOJUIEKTUBHBIC B3aUMOJICUCTBUSA
HNonu3oBaHHbIN ra3
OHeproHachllIeHHAs Cpesia
[Tna3ma - kBa3suHENTpaIbHAasl CMECh HEUTPAJIbHBIX U 3aPSyKEHHBIX YaCTHUL]
Bepnsiii orBet: 11nazma - kBa3uHENWTpanbHas CMECh HEUTPAJIbHBIX U 3apSKEHHBIX YaCTUL],
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- 60nblLOE KOIMYECTBO YacTuy, B chepe debas

2. WpeanbHaa nna3ma - cpena Ans KOTOPOK NPUMEHUMO YpaBHEHUE COCTOAHUA UaeanbHOro rasa.
Kputepuin ngeanbHOCTM- Masioe KoIM4ecTBo YacTtul, B chepe ebas

3. Jliobas nnasma naeanbHa

4. WpeanbHaa nnasma - cpeaa Ans KOTOPOM NPUMEHUMO ypaBHEHME COCTOHWUA UAeabHOrOo rasa.
Kputepuit naeanbHOCTU- ManoCTb 1IAPMOPOBCKONO paanyca No cpaBHeHUIo ¢ gebaeBcKkum

Bepwpsiii otBeT: MneanbHas miaa3zmMa - cpea Juisi KOTOpOil MPUMEHUMO YpaBHEHUE
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
YacTOTHI
JlapMOpOBCKHMI pagnyC MEHBIIIE XapaKTEPHBIX Pa3MEPOB 3a/1a4H, YACTOTA CTOJIKHOBEHUI
MEHBIIIE JTAPMOPOBCKOM 4acTOThI
YacToTa CTOJIKHOBEHUI MEHBIIIE JApMOPOBCKON YaCcTOTHI, JIJAPMOPOBCKUI pajuyc- JI000H
YacTtoTa HOH-3JIEKTPOHHBIX CTOJIKHOBEHHUH BBIIIE JJAPMOPOBCKOM YaCTOTHI
BepHsiit otBeT: JIapMOPOBCKHN paaryCc MEHBIIIE XapaKTEPHBIX PA3MEPOB 3aJa4M, 4aCTOTA
CTOJIKHOBEHUI MEHBLIE JIAPMOPOBCKOM YaCTOTHI
4.KBa3MHEUTPaIbHOCTb B IJIa3M€ COOIIOIAETCA:
OTBeTsI:
Ha macmrabax Oosbiiie qe6aeBCKOro paguyca U BpeMeHax 0oJibliie 00paTHOM M1a3MeHHOM
Y4acTOThI
Ha macimrabax 0osbIiie 1apMOpPOBCKOTO pajuyca U BpeMeHax 0oJibiiie 00paTHOM
HUKJIOTPOHHON 4aCTOThI
Ha macmrabax Gosbie JyiHBI CBOOOTHOTO TTpodera U BpeMeHax 00JbIlie 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:
Jpetid B 0AHOPOIHBIX CKPEUICHHBIX MATHUTHOM U DJIEKTPUIECKOM TOJISX
['pamuenTHbI npeid
LlenTpoOesxHbIN Apeid
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WHeprimoHHbIN Apeid

Bepusriit otBet: Jpeiid B 0AHOPOIHBIX CKPEIIEHHBIX MATHUTHOM U 3JIEKTPHYECKOM IOJISX

6.KynmonoBckuii morapudm 310
OTBeTHI:
Jlorapudm oTHOLIEHUS KYJIOHOBCKOIO paauyca K 1e0aeBCKOMY
Jlorapudm oTHOIIEHUS /1e6aeBCKOTO painyca K KyJTOHOBCKOMY
Jlorapudm oTHOLIEHUS TAPMOPOBCKOIO pajinyca K KyJOHOBCKOMY
Jlorapugm OTHOIIEHHUS KYJIOHOBCKOTO paJnyca K KOMITOHOBCKOMY
Bepnpiii otet: Jlorapudm oTHomeHUs 160a€BCKOTr0 paanyca K KyJOHOBCKOMY
7. I1poBOIMMOCTB MOJIHOCTHIO HOHU30BAaHHOM IJ1a3Mbl CIEAYIOIIUM 00pa3oM 3aBHCHUT OT
apaMeTpoB IJIa3Mbl
OTBeThI:
PacreT nponopiuoHanbHO KOHIIEHTPAIIUH 3JIEKTPOHOB, HE 3aBUCUT OT TEMIIEPATYPhI
Pacret ¢ remnieparypoit kak T3/2, He 3aBUCUT OT KOHIICHTPAIIUU JIEKTPOHOB
[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 kordpunuent nuddysuu B rmiazme caeayonum o0pa3oM 3aBUCUT OT
MarHMTHOI'O HOJIS:
OTtBeTsI:
KoaddurmenT nuddysnn 6ombIne BIoIb CUIOBBIX JIMHANA MAarHATHOTO TTOJIS, MTONIEPEK
CWJIOBBIX JIMHUN Majgaer kak D~B"-2
Koadduument nuddy3nn MeHble BIoIb CUIOBBIX JIMHUH MarHUTHOTO TIOJIS, IOTIEPEK
CWJIOBBIX JIMHUH majgaer kak D~B/-1
Koadduument nuddy3nn MeHble BI0Ib CUIOBBIX JIMHUH MarHUTHOTO TIOJIS, IOTIEPEK
CWJIOBBIX JIMHMH pacteT kak D~B"2
Koadpdunuent nuddysnun 60mb111e BIOIb CUIOBBIX JUHUNA MarHUTHOTO 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
OTBeTsI:
ExB apeiida >mekTpoHoB
CTONKHOBHUTEIBHOTO Jipeiia 3IeKTPOHOB
KynoHoBckoro B3anMoieicTBUs YacTHUIL I1JIa3MBbl
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€¢ NCKa)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: MarautHoe uucio PeiiHonbaca Benuko JJIMHa MarHUTHOTO CKMH-CIIOS
MHOTI'O MEHBIIIE Pa3MEPOB CUCTEMBI
12.Bpi0epuTe BepHbIE YTBEPKACHUS ISl 3JIEKTPOMArHUTHOM BOJIHBI B IUIa3M€E B OTCYTCTBUE
MarHuTHOTO TOJIs
OTtBeThI:
BonHa MOKeT pacrpoCTpaHsIThCs TOJIBKO MTPH YaCTOTAX BBILIE IJIA3MEHHOM YaCTOTBI
[Tpu 601B1ION YaCTOTE CKOPOCTH BOJHBI CTPEMHUTCS K CKOPOCTH CBETA B BAaKyyMe
da3oBasi CKOPOCTh BOJIHBI O0JIBIIE CKOPOCTH CBETA
['pynmoBasi CKOpOCTh BOJTHBI OOJIBIIIE CKOPOCTH CBETA
BepHnblii oTBeT: BoiHa MOXET pacpOCTPaHATHCS TOJIBKO IPU 4aCTOTAX BBILLIE
TUTa3MeHHOM 9acToThl [Ipy 60IbII0N YacTOTE CKOPOCTH BOJIHBI CTPEMUTCS] K CKOPOCTH
cBeTa B Bakyyme Pa3zoBasi CKOPOCTb BOJIHBI 0OJIbILIE CKOPOCTH CBETa
13.Anb(hBEHOBCKYIO 1 MArHUTO3BYKOBYIO BOJIHBI B IJIa3M€ MOKHO KOPOTKO OIHCATh KaK:
OtBeTsl:
Kose6anus 371eKTpOHOB OTHOCHUTEIBHO HEMOIBH)KHBIX HOHOB
N3rulHele 1 Mpo0IbHbIE KoeOaH!s I1a3Mbl ¢ BMOPOYKEHHBIM MAarHUTHBIM T10JIEM
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 PaclpOCTPAHATHCS B IUIa3ME C XOJIOHBIMU HOHAMHU
Oaromaps
OTBeThI:
AMOUTIONIIPHOMY 3JIEKTPUYECKOMY IOJTI0, BOSHUKAIOLEMY B BOJHE
DKpaHUPOBAHUIO HU3KOYACTOTHBIX KOJICOaHUH B TUIa3Me
BMOpOKEHHOCTH MarHUTHOT'O IOJIS B CPEY
He moxet pacnipocTpaHsaThCs

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 CTpeMsIIIEiCcS K OECKOHEUHOCTH, MOTJIOLICHHEe- 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 HYIIIO, 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 BpamieHus 3JI€KTPOHOB 10 JTAPMOPOBCKUM OKPYKHOCTSM
YacToTa HU3KOYACTOTHBIX BOJIH B 3aMarHMYCHHOM IIJIa3Me
YacroTa KojieO0aHMii I1a3Mbl KaK IEJI0T0
Bepnsiii orBeT: YacToTa KoebaHuii CBOOOAHBIX JIEKTPOHOB OTHOCUTEIILHO
HETIIOBMIKHBIX TOHOB
19.BepxueruOpuHas 4acToTa /Ui 3J1EKTPOHOB B I1JIa3Me B IPUCYTCTBUHM MarHUTHOTO TOJISt
OTBeThI:
Bcerna Brie mia3sMeHHON 4acTOTEI
Bcerna Huxke niaa3MeHHOM 4acTOTHI
Bcerna paBHa nja3MeHHON 4acToTe
Bcerna paBHa 1apMOPOBCKOIi 4acToTE
Bepnsiii orBeT: Beeraa Belie mia3MeHHON 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

Oyenka: 5
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

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku 8bInoaHeHus 3nanus: Paborta BbITOIHEHA B paMKax "0a30Boro"
ypOBHA. BONBIIMHCTBO OTBETOB JJaHbI BEpHO. B uacTu MaTepuaia ectb He3HAUYUTEIbHbIE
HemocTaTku. Ha Bompock mporpaMMbI-MHHUMYM OTBEYAET YBEPEHHO

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu vinoineHus sHanus: PaboTta BeIMOTHEHA B paMKax "MoporoBoro"”
ypoBHs. OCHOBHAS 9acTh 3a/IaHUS BHITIOJTHEHA BEPHO. HA BOMPOCHI YTIITYOJICHHOTO YPOBHS CTYJICHT
OTBETUTH HE B COCTOSTHMH. Ha BOMPOCH! MpOrpaMMbI-MUHUMYM OTBEYAET yIOBICTBOPUTEIHHO

Oyenka: 2
Onucanue xapaxmepucmuxu vinoHeHus 3nanus: Pabora He BBIMOJIHEHA WX BHITIOTHEHA
MIPEUMYIIIECTBEHHO HETPABUIHLHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OneHka BBICTaBISIETCS HAa OCHOBAaHMHU JK3aMEHA U PE3yJbTaTOB IPOMEXYTOUYHBIX KOHTPOJIBHBIX
MEPOIIPUATHH.
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