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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[1K-1 T'oToB aHaIM3UpOBaTh U MOAEIUPOBATH TEXHOJIOTMUYECKUE IPOLECCHI, HCTIONIb3YyEMbIE B
ATOMHOM SHEPreTHKE, TEPMOSIEPHBIX UCCIEAOBAHUX, IJITA3MEHHBIX YCTAHOBKAX
N]1-2 Brnageer cioco6amu perieHus: GU3NKO-TEXHUUECKUX U HHKEHEPHBIX ITPOOIeM
COBPEMEHHBIX TEPMOSICPHBIX YCTAHOBOK C MAarHUTHBIM YEP>KaHUEM IJIa3Mbl TUIIA TOKAMAK
KaK MPOTOTUIIOB SHEPTreTHUYECKOI0 TEPMOSACPHOT0 SKCIEPUMEHTAIILHOTO PEaKTopa

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanun: [Tncemennas padora
1. JIBukeHHe 9acTuIl B JJIEKTpUYecKoM 1 MarHuTHOM noisix (KonTponbsHas pabota)
2. Konebanus u Bonusl B uiazme (KonTtposphas paboTta)
3. CronkHoBenus. ['unpoannamuueckoe npudnuxenue (Kontpospnas padota)

®Popma peanmsanuu: [Iposepka 3ananus
1. Bropas yacts noMainHero 3aaanus. Boinsl B mia3me. KuneTnueckoe onmcanue miaa3Mbl
(domamnee 3amanue)
2. IlepBast yacTh JOMAIIHETO 33aHud. [[BUyKeHrEe YacTHI] BO BHEIIHUX MOJISX.
IMunponunamuka mna3mel (JlomanHee 3amanue)

BPC aucuunjavHbl

I cemectp

Beca KOHTpOIBHBIX MepoOnpUsITHiL, Y0

HNunekc KM- | KM- | KM- | KM- | KM-

Pasnen muCHMIIINHEI KM: 1 ) 3 4 5

Cpox KM: 4 8 10 12 16

IIna3Ma: OCHOBHEIC IOHITHS U XapaKTCPHUCTHUKU. I[BI/I)KGHI/IC
4aCcTull BO BHCIIHHUX ITOJIAX. anyrI/Ie CTOJIKHOBCHHS B

a3Me

ITna3ma: OCHOBHBIE IOHATHS U XapaKTEPUCTUKU + +
JIBM>KeHMe YacTUI] BO BHEIIHUX MOJISAX + +
Yipyrue cTOJIKHOBEHHUS B IJIa3Me + +

IMuaponumaamudeckue moaenu. Kosdduiments! mepenoca B
3aMarHM4eHHOM I1a3Me

OIHOKOMITIOHEHTHBIE MOJIENIH. MarHuTHas THAPOANHAMUKA + +




JIByxxommnoneHTHble Mozenu. Koadduiuents! nepeHoca B

+ +

I1a3Me
Bosnasbl B m1azme. MeToIpl BOITHOBOUM JHATHOCTUKH INIa3MbI
Komnebauus u BoiHbI B riazMe. OCHOBHBIE OHSITHS + +
BosiHbI B X0101HOM mi1a3zMe + +
BoiHEI B TeIUIO# mia3me + +
Kunetnueckoe onmucaHue Imia3Mbl
Kunernueckast Teopusi 0€CCTOIKHOBUTEIBHOM TJIa3Mbl +
VYpaBuenue bonbumana +

Bec KM: | 20 20 20 20 20

$O6m1as yacts//11s1 MPOMEKYTOUHON arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 NJI-2nk-1 3HaTh: JIBu>KeHME YacTHUIl B AJIEKTPUUYECKOM U MarHUTHOM noJisix (KoHTposbHas
criocobaMu MEXaHU3MBI pabora)
(U3UKO-TEXHUYECKUX pacnpocTpaHeHus U Cronknosenus. [ uapoaunamudeckoe npudmmkenne (Kontponsnas
WHKEHEPHBIX 3aTyXaHus BOJIH U pabota)
COBPEMEHHBIX KoJIeOaHUH B TIIA3MEHHBIX Konebanus u BosHb! B m1a3me (KontponbsHas padora)

MAarHuTHBIM

MIPOTOTUIIOB

peakTopa

TEPMOSIIEPHBIX YCTAaHOBOK C
yaAepKaHUEM
IUIa3Mbl THUIIA TOKAMAaK Kak

HHEPreTUUECKOTO
TEPMOSIEPHOTO
AKCIEPUMEHTAIBLHOTO

cpenax
OCHOBHBIC ITOAXOIBI K
OIMMCAHUIO MJIa3MbI U
IJ1a3MOIMHAMUKH

YMeTh:

OLICHUBATh MAPaMETPhI
nperipoBbIX TBUKEHUIMA
YaCTHUI] B IIOJICBEIX
KOH(UTYpaIHsIX YCTaHOBOK
JUISL yAEPKAHUS T1J1a3Mbl, a
TaK)Ke MapaMeTpbl
penaKkcaluyy 4acThll B
CTOJIKHOBEHMSIX

BBIITOJIHATE OLIEHKHU
KJIFOYEBBIX IUIa3MEHHBIX
MapaMeTpoB

BBITIOJIHSTH OLIEHKY
rapamMeTpoB KoJieOaTeTbHBIX
MPOLIECCOB B IJIA3ME

[TepBas yacTh HOMAaNIHETO 3a/1aHus. J[BI)KEHHE YaCTUI] BO BHELTHUX MOJISAX.
IMuapoannamuka mnasmel (JloManinee 3ananue)

Bropas yacts nomamnero 3aganus. Bomusl B miazme. Kunetnueckoe
onucanue 1ia3Mel (Jomaninee 3aganue)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. /IBu:keHHre YACTHL B 3JIEKTPUYECKOM M MATHUTHOM MOJISIX

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOr0 MeponpusaTus: [IlMcbMeHHOE BBINOJHEHUE 3a/1aHUS

Kparkoe conepxanue 3a1aHus:
Br1Oparb BapuaHTBl OTBETOB U PEIIUTH 331a4H

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

YMeTb:  OIEHHMBAaTh  MapaMeTphI 1.Beraucnute 1ebaeBckuii pagnyc, MiIa3MeHHYIO YaCTOTY
IpeiioBBIX IBIDKCHUH YacTUI] B U IJIOTHOCTH TETUIOBOM SHEPTUH ILIa3MbI B

I0JIEBBIX KOH(uUrypamusx TEPMOSJIEPHOI YCTaHOBKE, €ciu €€ IoTHOCTh 1014 cMm-
YCTaHOBOK TSt yIepKaHUs 3, a Temmneparypa 2 3B.

IUIa3MbI, a TaKkXke mapamMeTpsl 2.BbIUCINATE TAPMOPOBCKUH PaANyC U IIUKIOTPOHHYIO
peraKcanu JaCTHUIL B Y4acTOTY 3JEKTPOHa ¢ 3Heprueit 3 k3B aBmwxkymerocs B
CTOJIKHOBEHUSIX onHopoaHoM mMarHuTHoM mosie 0.1 T mox yriom 450

CHJIOBBIM JIHHUSIM,

3.Berauciuth cKopocTh nIperida sapa renus B
ckpenieHHbIX nekTpuaeckom ( E = 1000 B/M ) u
marautHoM H =1 T ) momnsx.

4. BBIUUCIIUTH CPEITHIO CKOPOCTh MOHOB JICHTEpHs B
MaKCBeJUIOBCKOM I1azMme ¢ remneparypoit 10 kB
5.I1na3Ma MeJUIEHHO CKMMAETCSI MAarHUTHBIM TIOJIEM C
B1=1Tn no B2=5Tn. CronkHoBenuii HeT. Bo ckonbko
pa3 BbIpACTET MOJIHAS KHHETUYECKast SHEPTUsl YaCTHIIbI,
€CITM B HaYaJIbHBIE MOMEHT BPEMEHH pacrpeeieHHe 1o
CKOPOCTSIM OIPEENAeTCs] COOTHOUIEHUEM VX=Vy=VZ.
(TTOMHHM, 9TO HOPMAJILHO TIOJIIO HAIIPABIICHBI JIBE OCH
cBOOOIBI).

OnucaHue MKAaJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoneHus snanus: OneHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIISAETCS
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2




Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aJaH1EC BBIITOJIHECHO HEBCPHO UJIU IMPEUMYIIECCTBEHHO HE BBIITIOJTHEHO

KM-2. CronkHoBeHusi. 'uapoauHaMmuyeckoe npuodanKeHue

®opmbl peaauzanuu: [luceMennas padora

Tun kouTposabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHns KOHTPOJBLHOIO MepONPpUATHA: [[MCEMEHHOE BBINTOJIHEHUE 3aaHNs

Kpartkoe conep:xanue 3aganus:
Bri6epute npaBuiIbHBINA OTBET U PELIUTE 331a4U

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh. OCHOBHEIC noaxoJbl K l.HpOBOI[I/IMOCTB TTOJIHOCTHIO MOHU30BAaHHOM IIa3MBI
OITMCAaHHIO IJ1a3Mbl n 3aBUCUT OT IJIOTHOCTH 3JICKTPOHOB NC U TEMIICPATYPELL
a1asMOJMHaMHUKHN Kak?

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

2.BpemeHa ycTaHOBIICHHS PABHOBECHOTO paclpe/ieICHUS
0 TEMIIepaType B JIEKTPOHHOH MMOICUCTEME U
BBIPABHUBAHHS TEMIIEPATyp HOHOB M JIEKTPOHOB
COOTHOCSTCS Kak (tee:tei)

a) 1:43 6)1:2000 B)1:11)43:1 1) 2000:1
3.Knaccnyecknii koo uuueHT quddy3un mia3Mel
MOTIEPEK CUJIOBBIX JIMHUI MAarHUTHOTO TIOJISI 3aBHCUT OT
€r0 HaNpPsHKEHHOCTH KaK

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

Onucanue MKaJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHKa "XopoIo" BBICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHka "yI0BIEeTBOPUTENIBHO" BEICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyTOBICTBOPUTEIIHHO" BEICTABIIICTCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIECTBEHHO HE BBHIMOJTHEHO

KM-3. KoJie0anus 1 BOJIHLI B IJI1a3Me

®opmbl peaausanuu: [lucemenHas padora
Tun koHTpobHOrO MeponpusTus: KourponsHas paborta




Bec koHTpOoabHOr0 Meponpustusi B BPC: 20
IIpouenypa npoBeaeHns1 KOHTPOJIBLHOI0 MeponpusiTHs: [IMcEMEHHOE BHIIOTHEHHE 3a/1aHHS

Kpatkoe cogep:xanue 3aganus:
Br16epute npaBuiIbHBINA OTBET U PELIUTE 331a4U

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: MEXaHU3MBbI 1.D5ekTpoMarHuTHas BOJIHA MOXET PacpOCTPAHATHCS B
paclpoCTpaHEHUsT U 3aTyXaHMs I1a3Me, eciii e€ 4acTora

BOJIH U KOJIeOaHUI B IJIa3MEHHBIX a) BBIIIE IJIa3MEHHON 0) HM)KE TIa3MEHHOH B) BBIIIE
cpenax MOHHOM LMKJIOTPOHHOH 4acTOThI

2.B xo05104HOM 1U1a3M€ B IPUCYTCTBUU MarHUTHOTO IOJIS
MOTYT CYILIECTBOBATh CICAYIOIINE BUbI BOJIH:

a) anb(BEHOBCKasl 0) MOHHBIN 3BYK B) JIEKTPOMATrHUTHAS
BOJIHA

3.I1pu pacnpocTpaHeHUH HU3KOYACTOTHBIX BOJH 800.1b
MarHMTHOI'O IOJISl YaCTOTAMU OTCEUYKH SIBIIAIOTCSA:

a) HIDKHErnOpuIHas 9yactora 0) Tiia3MeHHast 4acToTa B)
VOHHAsI ¥ MIEKTPOHHAsI IUKJIOTPOHHBIE YaCTOTHI

OnucaHue MKAJbI OLleHUBAHUS :

Oyenka: 5
Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku blnonenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIITOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus shanus: OTNeHKa "HeyTOBICTBOPUTEIILHO" BEICTABIISICTCS
€CJIM 3aJlaHUE BBIITOJIHEHO HEBEPHO UITU MPEUMYIIECTBEHHO HE BBHIMOIHEHO

KM-4. llepBast yacTh qfOMalIHero 3aiaHus. /[BHkeHre 4acTUL BO BHEIIHUX MOJISX.
I'mapoaunaMuka miaasmbl

®opmbl peaausanun: [Iposepka 3aganus

Tun koHTpOIBLHOTrO MeponpusaTHs: J[omamiHee 3aganue

Bec konTposbHoro meponpusitusi B BPC: 20

IIpounenypa npoBeneHusi KOHTPOJIbHOr0 Meponpusitusi: CTyI€HT COAET BBIIIOJHEHHOE 3aJaHUE.
[IpenogaBarens npu OGecenie BEBIOOPOUHO MPOCUT OOBSICHUTDH 33JIa4M U BBHIMIOJIHUTH 0o0Jiee MPOCThIe
YIPaXHEHUS HAa OLICHKY OCHOBHBIX BEJIMYMH

KpaTlcoe CoA€cpKaHME 3alaHUA:
Pemmte Bce 3agaun 3aganus




Brruucnure niuazMeHHyIO 4acToOTy, 1e0aeBCKHM paauyc, yucio yactull B cepe [ebas B
CIICYIONIHX CIydasx:

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

6) nonocdepa 3emiu (ne = 10712 m-3, Te= 0,1 3B);

B) 0-aY (ne = 10723 m-3, Te = 800 3B).

XapakTepHbII pa3Mep BO3MYILIEHHS 3JIEKTPUUECKOrO IOJI BOKPYT BHECEHHOTO B IUIA3My
JIEHTMIOPOBCKOT0 30H1a paBeH 15 MkM.HaliTu KOHIIEHTpALMIO JIEKTPOHOB IUIa3Mbl, €CIIN UX
temnepatypa Te=5 k3B.

B Tokamake kpyriioro ceuenust T-10 ¢ Gonpimum paguycom R= 1,5 M u paanycom mia3msl a =
30 cM ynep:KuBaeTCs BOJOPOIHAS TIa3Ma ¢ KOHIIEHTpalen anekTponoB n= 3 10013 cm—3 u
temneparypoii T = 1 k3B. Ha ckonbKo TpajycoB MOXKHO HArpeTh €0 CTaKaH BOJbI 00bEMOM
200 mn? CumtaTh, 4TO OJHA Kasopus paBHa 4,186 /1x.

BbraucnuTe paBHOBECHYIO CTENIEHb HOHM3AWH mMapoB pryTu npu T=4kK, n=10"15cm-3.
MynbTUIIETHOCTS TEPMOB NPUHATH paBHOU g=(2J+1). Tabnuua ypoBHel 10CTynHA Ha
(https://physics.nist.gov/PhysRefData/ASD/levels_form.html) . Tlorenuuan noHu3amuu pryTH
10.4 5B.

BbIpa3uTh KOHLIEHTpALMIO TPUK bl HOHU30BaHHOTrO kuciopoaa O IV B mna3zme, rae Kuciuopos
IPUCYTCTBYET B BUJIE MaJIOW IIpuMecH. (yKa3zaHue: ypaBHeHHe Caxa MOXKHO IPUMEHUTb K
NIOCJIEI0BATENbHBIM PEAKIUSAM HOHU3ALINN).

B ycTaHOBKE TEPMOSAEPHOIO CUHTE3A IJIa3Ma HAIPEBAETCs IIOCPENCTBOM MHIKEKIIMH
HEUTpaJIbHBIX aTOMOB JieiTepus ¢ sHeprueit 200 k3B, KkoTopbie, BO11 B MArHUTHOE T0JI€E, U3-
3a Mepe3apsiiIKi  IPEBPALLAIOTCS B MOHBI IEUTEPHS ¢ aTOMHBIM HOMEPOM A = 2 U C TOH ke
sHeprueil. Takue HOHBI MOTYT yJIEPKUBATHCS B JIOBYIIKE, TOJIBKO €CIIM UX JIAPMOPOBCKUI
pannyc MHoro menslie Ra, roe Ra = 0,6 M — MeHbIINN paguyc MIa3MEHHOTO TOPA.
[TpoBepbTe, BHIOIHAETCS JIM ATO YCIOBHE, BHIUNCIMB MaKCUMAJIbHbBIN JIAPMOPOBCKUH pajnyc
MOHa B MarHUTHOM 1oje B =5 Tu.

[Tyctb ne=10"10cMm-3. [Ipu kakoil BeIMYMHE MArHUTHOTO MOJISl AJIEKTPOHHAS LIUKJIOTPOHHAS
4acTOTa CPaBHAETCS C IJIA3MEHHOM?

BbraucnanTh 1apMOpPOBCKUI pauyc U UKIOTPOHHYIO YaCTOTY IS

A) nelitona ¢ sHeprueit 15 KaB, nBuxymerocs B oqHopoaHoM marHuTHOM noiie 0.85 T mog
yriioM 600 K CUITOBBIM JIMHUSIM;

B) anextpona c sueprueit 10 KaB apmwxymierocs B oqHopogHoM MarHuTHOM niosie 0.6 T nox
yriioM 450 K CHITOBBIM JIMHUSIM

[Tna3ma, HaxosAIIasICS B 3€PKATBHOM JIOBYIIKE ¢ TPOOOYHBIM OTHOIIEHHEM Rm = 9, umeer
M30TPOMHOE pacrpeesieHue YacTHI] 10 CKOPOCTSIM. CTOIKHOBEHHS OTCYTCTBYIOT, TaK YTO



4acTHULIbI, TONABIINE B KOHYC IIOTEPh, CPa3y YXOIAT, a HE MOoNaBIINne — ocTatoTcs. OnpenenuThb
JIOJIIO 3aXBaYCHHBIX YaCTHLL.

3apsoKeHHBIN MTYYOK 3JIEKTPOHOB TIOTHOCTHIO ne=10"14 cm-3 u paanycom a=1cm ABUKETCS
BJ10JIb MarHuTHOTO 11011 2To1. Haiitu ckopocts EXB npetidha B coOOCTBEHHOM TT0JI€ ITydKa

Paccuurats nmpoBoaumMocTs BogopoaHoM miazmel npu T=1 keV, n=10"10cm-3

beccronkHOBUTEIBHASI BOJOPO/IHAS TUTa3Ma YACPKUBACTCS B TOPE, BHEITHIE OOMOTKH
KOTOPOT'O CO3/Ial0T MarHuTHOE ToJie. [1ma3mMa B HauaabHBI MOMEHT MAaKCBEJIJIOBCKas, €€
temriepatypa T = 1 k3B. Hauunas ¢ t = 0, marautHoe nosie B 3a 100 mkc yBenuuuaercs ¢ 1
Tn no 3 Tn, B pe3ynbTaTe 4ero miazMa CKUMaeTCs.

a) [lokaxuTe, 4TO MAarHUTHBIA MOMEHT KaK y HOHOB, TaK U y 3JIEKTPOHOB OCTAETCS
WHBAapHUAHTHBIM.

0) Brruuciaure TemMneparypsl pacipeesieHui 1Mo MOJI0 U HOPMAIBHO €My TIOCIIe CKATHSI.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

VYMmerTs: BBITIOJIHATH OLCHKU 1.PaccuuraThb IMPOBOAMMOCTD IMOJIHOCTBIO MOHHU30BAaHHOM
KITFOUEBBIX TTa3MEHHBIX BOJOPOIHOI I1a3Mbl mipu T=1k>B
MapaMeTpoB 2.0ueHuTs Ae0aeBCKUA paJnyC | IJIa3MEHHYIO YaCTOTY

it T=1x3B u n=10"12 cm”"-3
3.01eHUTH JIAPMOPOBCKUH pauyc U JIAPMOPOBCKYIO
4acTOTY JJI1 HOHOB Aeiitepust ¢ B=5Tn

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00beMe WJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIo" BICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO. BBIOPAHO BEPHOE HAIPABICHUE AJIS PEIICHUs 3a71a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CITH 3aJIaHue MMPEUMYIIECTBEHHO BHITIOJTHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenusi snanus: OTNeHKa "HeyT0OBICTBOPUTEIIHHO" BEICTABIISICTCS
€CJIN 3aJJaHUE BBIITOJIHEHO HEBEPHO UJTU MPEUMYIIIECTBEHHO HE BBHIMOJTHEHO

KM-5. Bropas yacth fomMamHero 3aganus. Boansl B iiazme. Kuneruueckoe
OnMCaHue IJIa3Mbl

®opmbl peamzanun: IIposepka 3aganus
Tun KoHTpoILHOTrO MeponpusaTHs: J{omaiiHee 3aganue
Bec koHTpOBbHOrO0 Meponpustusi B BPC: 20
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IIpouenypa npoBeaeHusi KOHTPOJIbHOr0 Meponpusitusi: CTyJIEeHT CaeT BBHITIOJHEHHOE 3aaHueE.
[IpenonaBarens npu Oecene BHIOOPOYHO MPOCUT OOBSICHUTH 3a7a4d U BBIIOJTHUTH OOJIEe MPOCTHIC
YIpa)kHCHHA Ha OLCHKY OCHOBHBIX BCIIMYHWH

Kpatkoe cogepxanue 3a1aHusi:
OLEHUTh COOTHOIIIEHHUE MEXIY XOJIJIOBCKMM TOKOM U TOKOM ITPOBOJIMMOCTH B MTOJIHOCTBIO
MOHMU30BAaHHOM M1azMe Bojiopoaa npu n=10"12 cm”-3 npu temnepatype 3jekTpoHoB 10 5B B
nosie 2 Ti. (yka3zaHue: 4acTOTy CTOJIKHOBEHUU BBIYMCIIUTH U3 BPEMEHU 3aMeJICHUS
3JIEKTPOHOB HA MOHAX).

B nunmuHapudeckoM mia3MeHHOM CTOJI0E B moJie B KOHIIEHTpalus pacrpeaeneHa o 3akoHy
n(r)=n0exp(-r2/r02), mpu 3TOM 3JIEKTPOHBI HAXOIATCS B PABHOBECHH C ITOJIEM:
ne=n0exp(ep/Te)

r0=1cm

a) Halitu ckopoCTH TMaMarHUTHOTO | 3JICKTPHUYECKOTO Jpeiida

0) BerunciauThs auamarauTHbIN TOK, cuuTas T0=1016, Te=Ti=0.25x3B, B=0.4Txn

Ha moBepxHocTH conmHIa BO3HUK npoTyodepanen auamerpoM 1000kM, CKOpOCTh BEIOpOCca
1a3mMel B KoTopoMm cocTasisgeT 500 km/c. Temmneparypa BoiOpackiBaemoii iasmel T~25B. Ha
KaKO€ pacCcTOsIHUE OyIyT BBITATMBATHCS BMECTE € IUIa3MOU CHUJIOBBIE IMHUU MarHUTHOTO 10Jis?
[1na3my cuuTaTh NOJHOCTHIO HOHU30BAHHOM.

[lepen cmyckaeMbIM amlmapaToM B BEPXHHUX CIOSX aTMOC(eEpbl 00pa3yeTcsi MOIIHas yaapHast
BOJIHA, TEMIIEpaTypa 3a KOTOPOH JI0CTaTOuHa Ul HOHU3aLMK Bo3ayxa. Dopmupyromiascs
IUTa3MBbI MIPETIATCTBYET paarocBs3u. CBsa3b ¢ KOpadieM OCyIEeCcTBIseTCS Ha JUTHHE BOIHBI 300
MI'. OueHrTe MUHUMANIBHYIO IJIOTHOCTH TJ1a3MBl.

MUuKpoBOJIHBL, KOTOpPbIE B CBOOOHOM IPOCTPAHCTBE UMEIOT IIIMHY BOJIHBI AQ = 1 cMm,
IIPOXOJAT Yepe3 CJIOH mi1a3Mbl IIOTHOCTHIO N0 = 2,8 10718 M-3 u TonmumHoi 10 cM,
MMOMEIIEHHEBIN B MocTosHHOE MarHuTHoe noie BO = 1,07 Ti. Beruucianute 4ucio AIUH BOJH,
YKJIabIBAIOLINXCS BHYTPH CJI0S, €CIIU:

a) BOJIHOBOJ] OPUEHTHUPOBAH TaK, YTO BEKTOP AIEKTPUUYECKOTO MO BOJHBI E

NapaJuleJI€eH MArHUTHOMY I10JIIO;

0) BOJIHOBO/I OPUEHTUPOBAH TakK, 4To BekTop E mapainnenen ocu y.

CBU unTephepomMeTp HCIONB3yeTCs s ONpeeNieHHs ITIOTHOCTH IIa3Mbl B 0ECKOHEYHOM
iockoM ciioe Tonmunon 10cm. MaTepdepomerp paboTaeTr Ha JJIMHE BOJIHBI SMM.
PaccumnTaiiTe miI0THOCTH TIJ1a3MBbl, €Clid ¢ABUT cocTaBisieT 1/10 nHTepdepeHIIMOHHOM TTOTOCH
Brruucnure anb(pBEHOBCKYIO CKOPOCTh B 061acT MarHuTocdepsl, rae B = 10-8 T, n= 1078
M-3, a M= 1,67 10"-27 xr.

Kopabap neuxkercsa B armocdepe FOnurepa co ckopoctsio 100 km/c mapaiienbHO MArHUTHOMY
nouro HanpskeHHOCThro 10-5Ti. Eciin nBHkeHMe SBISIETCS CBEPX3BYKOBBIM, TO MEpPEL
KopabisieM oOpa3yeTrcsi HOHHO-3BYKOBas y/apHasi BojHa. Eciiu ckopocTh Kopaliist TakkKe BbIIIe
Anb(BEHOBCKOI, TO Mepel HUM CYIIECTBYET MarHUTO3BYKOBas yJapHas BojHa. MI3BecTHO, 4TO
HaOJII01at0TCsl yAapHbIE BOJIHBI TOJIBKO MepBoro tuna. Haiftu npeaesnsl, B KOTOPBIX MEHSIOTCS
IUIOTHOCTD U TemrepaTypa mia3Mbl. CuuTath, 4To BepxHHe ciou atmocdepsl FOnurepa
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COCTOAT U3 XOJIOAHBIX, OTHOKPATHO HOHU30BAHHBLIX MOJICKYJI U aTOMOB CO CpeIIHef/’I
MOJIEKYJIsIpHOM Maccoit 10.

B ogHopoanoii mnasme , momenieHHou B mojie 0.1 T uzyqaercs dbapaneero Bpamenne CBU
BOJIH C JUIMHOU BOJIHBI 8MM. OGHApYKEHO, YTO IPU MPOXOKIACHUU | M TMHBI cTOI0a
nossipusaius nopepuynach Ha 900. KakoBa miIoTHOCTb Mm1a3Mbl?

PaccuunraiiTe 4acTOTHI BEpXHE - U HUXKHE - THOPUAHOTO PE30HAHCA JUIsl TUIa3Mbl IUNIOTHOCTD
10712 cm-3 B moJie Hanpsi>KeHHOCTH 2 To1.

B ma3me ¢ n=10"15m-3 u T=105B B030yx1aercst 3eKTpoOHHAas TUIa3MEHHAs BOJIHA C JUTMHOM

BOJIHBI 1cM. 3aTeM HCTOUHHK BO30YXIeHUs OTKIoUaeTcsi. OueHure Bpems
0€CCTOJIKOBUTEIBLHOTO 3aTYXaHUs BOJIHBI B € pa3.

[TI0THOCTh HOHHOTO TOKA HACHIIIEHUS, PUXOIAIIEr0 Ha IIOCKUi 3001 10 MA\cM2 .
BpruncinTh NI0THOCTS IJ1a3MBI, €CJIA TEMIIEpATypa 3JIEKTPOHOB paBHaA 5 3B.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: BBIIIOJIHATH OLICHKY 1.Paccunraiite yactoty orceuku CBY uznyuenus B
MapaMeTpoB KOJIe0aTeIIbHBIX IJ1a3Me ¢ KOHIIeHTpanuen nekTporos 10712 cm”-3
IIPOLIECCOB B IJIa3Me 2.PaccunTaiite Haber (a3pl OOBIKHOBEHHOM BOJIHBI B

JUIMHE BOJIHBI B BAKYyME€ SMM.
3.PaccunraiiTe MOHHBIN TOK HACBILLEHUS HA 30H] IIPU
10M2 em”-3, Te=15B

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 90

i1a3Me JUIMHOM 2M ¢ KoHueHTpanuen 10012 cm”-3, nipu

Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue

BBIIIOJIHEHO B ITOJTHOM 00BbEME MJIH BEITIOJHEHO MpEUMYIICCTBECHHO BEPHO

Oyenka: 4
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 50

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. Ornenka "y,ZIOBJ'IeTBOpI/ITeJ'IBHO" BBICTABJISACTCS

€CJIM 3aJaHNUC NPCUMYIICCTBCHHO BBIITIOJIHCHO

Oyenka: 2

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OI_IGHKa "HCYILOBJ'IGTBOpI/ITCJ'IBHOH BBICTABJIACTCSA

€CJIK 3aJaHNEC BBIIMOJIHEHO HEBCPHO HUJIU IMMPEUMYIICCTBEHHO HE BBIITOJIHEHO



COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@DopMa NPOMEKYTOUYHON aTTecTallum: 3a4eT

IIpumep Onsiera

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

2. CeueHue KyJIOHOBCKHX COYJapeHU

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

CryneHT nosiydaet OWJIET, Ha MOATOTOBKY OTBETa OTBOAUTCS /10 40 MUHYT. 3HaHMS OLICHUBAIOTCS
npu Oecenie ¢ mpenogaBareneM. Kpome BompocoB Ousera, MOTYT OBITh 3a/1aHbl JOMOJIHUTEIbHbBIE
BOITPOCHI.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: UJ1-2nk-1 Braneer cnocobamu pemeHus: GU3NKO-TEXHUYECKUX U
WHXXEHEPHBIX MTPOOJIEM COBPEMEHHBIX TEPMOSIEPHBIX YCTAHOBOK C MAarHUTHBIM yI€pKaHUEM
IJ1a3Mbl TUIIA TOKAMaK KakK MPOTOTUIIOB SHEPTETUYECKOI0 TEPMOSAEPHOIO SKCIIEPUMEHTAIBHOTO
peakropa

Bonpocsl, 3aganus
1.1.ITone TouedyHoOro 3apsaa B mia3Me.
2. ITpoBOAMMOCTD IJ1a3Mbl B KHHETUYECKOM TOIXOJIE.
3. Beraucautb ckopocTh Apeiida 31eKTpoHa B HEOAHOPOJHOM MarHUTHOM I10J1€
HanpsHKeHHOCTHIO 3 TI1, HANPSPKEHHOCTh KOTOPOTO MEHSIETCS B IONEPEUYHOM HAIPaBJICHUHU CO
ckopocthio dB/dy=0.01Tn/cMm. Temnepatypy 271IeKTpOHOB NPUHATH paBHOH 1k3B.
2.1 JIBmwxeHue 3apsKEHHONW YaCTHUIIBI B OAHOPOIHOM MarHUTHOM TOJIE.
2 Mar"uTHbIi 3BYK.
3 Beruucnuth 1e6aeBCKUN panycC U IUNIa3MEHHYIO YacTOTY B TEPMOSIEPHOMN YCTaHOBKE, €CIH
mI0THOCTH T1a3Mbl 10713cm-3, a e€ Temneparypa 10x3B.
3.

1. 1TpagumeHTHbIM U LeHTPOobexHbI apendbl
2. 2 KMHeTUYeckuil noaxos, B Teopun niasmbl. KMHeTUYecKoe ypasHeHne 6e3 CTONKHOBEHWUA.

3. BeIuucnuTh JIapMOPOBCKUI PainyC U IUKIOTPOHHYIO YaCTOTY 3JIEKTPOHA C 3Hepruen 15
k3B nBuxkyierocs B ogHopogHoM MarHuTHOM 1osie 0.1 T moa yrimom 300 K CUIIOBBIM JIMHUSIM;
4.1 OgHOXUIKOCTHAS MOJEIb TJIa3Mbl, OCHOBHBIC YPABHEHUS.

2 VHTerpan CTOJKHOBEHHUM. Y CIIOBUSI HOPMHUPOBKH.

3 OueHUTh IIOTHOCTH TEIUIOBOM YHEPTUU IIa3Mbl B TEPMOSIEPHON YCTAaHOBKE, €CIIN €€
mwiotHocTh 10"15¢cm-3, a Temneparypa 1 k3B

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUIM
1./laTh onpenenenue mia3Mbl
OTBETHI:
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IIna3ma - KkBa3MHEUTpaIbHAs CMECh HEUTPAIbHBIX U 3apSHKEHHBIX YaCTULL, IIPOSBIIAIOIIAS
KOJUIEKTUBHBIE B3aUMOJICUCTBUS
Noun3oBanHbIii ra3
OHeproHacsllEHHAs cpeaa
[Ina3ma - KkBa3MHEUTpaIbHAs CMECh HEUTPAIbHBIX U 3aPSKEHHBIX YaCTHULL
Bepnsiii otBet: [1n1azma - kBa3uHeWTpanbHas CMECh HEUTPAIbHBIX U 3apPSKEHHBIX YaCTHLI,
MPOSIBJISIONIAS KOJIJICKTUBHBIC B3aUMOICUCTBUS
2.Jlath onpeesieHUEe U KPUTEPUI CYILIECTBOBAHUS UI€aIbHOM IJ1a3Mbl
OTBeThI:

MaeanbHaa naasma - cpeaa 414 KOTopon NPUMEHMMO ypaBHEHME COCTOAHMA MaeaibHOro rasa.
KpuTepuit naeanbHocTu- 60/bLIOE KOMYECTBO YacTuL, B chepe [ebas

MaeanbHaa naasma - cpeaa 414 KOTopon NPUMEHMMO ypaBHEHME COCTOAHMA MaeaibHOro rasa.
KpuTepuit naeanbHoCTU- manoe KoimyecTBo YacTu, B coepe [ebas

Mobasa nnasma naeanbHa

NaeanbHan naasma - cpeaa 414 KOTopon NPUMEHMMO ypaBHEHME COCTOAHMA MaeasibHOro rasa.
KpuTepuit naeanbHoCTU- ManocTb N1apMOPOBCKOro paanyca Nno cpaBHEHMUIO ¢ AebaeBCKUM

Bepnsiit otBeT: UneanbHas miasma - cpea i KOTOpO MPUMEHUMO YPABHEHUE
COCTOSIHUS MJIeJIbHOTO ra3a. Kpurepuii naeaabHOCTH- O0JIBIIOE KOJUYECTBO YACTHI] B
chepe [edas
3.KakoBbI KpUTEpUHN 3aMarHMYEHHOCTH I1J1a3Mbl?
OTBeThI:
JlapmopoBckuii paguyc 0o0JiblIe KyJOHOBCKOT0, YaCTOTA CTOJIKHOBEHHI BbIIIE MJIa3MEHHOMN
YacTOTBI
JlapMopoBCKHIi painyC MEHbIIE XapaKTEPHBIX Pa3MEPOB 3aJ1a4M, YaCTOTa CTOJIKHOBEHUI
MEHBIIIE JJAPMOPOBCKON 4aCTOTHI
YacToTa CTOJIKHOBEHUH MEHbIIIE JApMOPOBCKOM YacTOTHI, JAPMOPOBCKUI paanyc- 1000
YacToTa HOH-2JIEKTPOHHBIX CTOJIKHOBEHHUH BBILIE JIAPMOPOBCKOM YaCTOTHI
BepHnblii otBeT: JJapMOPOBCKHi paanyC MEHbILIE XapaKTEPHBIX Pa3MEPOB 3a/1auH, 4acTOTa
CTOJIKHOBEHUI MEHBIIIE JJAPMOPOBCKOM YaCTOTHI
4.KBa3uHEeUTpaIbHOCTH B IUIa3Me COOIII0IaeTCs
OTBeThI:
Ha macmrabax Oosnblie e6aeBCKOro paguyca 1 BpeMeHax 0oJibllie 00paTHOM Mi1a3MEeHHOMN
YacTOTBI
Ha macmrabax Oosibliie JapMOPOBCKOTO pajnyca U BpeMeHax 0oJibiie o0paTHON
UHUKJIOTPOHHOW YaCTOTHI
Ha macmrabax Oosblie AMHBI CBOOOJHOTO Mpo0era 1 BpeMeHax 0oJibllie 00paTHON 4acTOThI
COyIapeHui
Ha macmrabax Oosblie paguyca 3JeKTPOHHOM 000JI0UKHM aTOMOB U BpeMeHax OoJblie
nepuo/1a 00palieHus IEKTPOHA 110 OpOUTE
Bepusiit otBet: Ha Macmrabax Gosblie 1e0aeBCKOro pagnyca U BpeMeHax 0oJblie
00paTHO# TUTa3MEHHOM YaCTOTHI
5.Kakue Buzbl npeliha B MArHUTHOM I10JI€ HE 3aBUCST OT MapaMeTpoB (Macchl U 3apsijia)
YaCTHUIIbI
OtBeThI:
Jpetid B 0AHOPOIHBIX CKPEUICHHBIX MATHUTHOM U 3JIEKTPHYECKOM TOJISAX
['panuenTHbIif qpeitd
LlenTpobexHbIi 1peid
WueprmoHHbIi apeid
BepHnpriii otBet: [Ipeiid B 0OAHOPOIHBIX CKPEIIEHHBIX MATHUTHOM U AJIEKTPUUYECKOM TOJISAX
6.KynonoBckuii norapugm 31o
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OTBeThI:
Jlorapudm oTHOIIEHHS KYyJTOHOBCKOTO pajnyca K 1e0aeBCKOMY
Jlorapudm oTHOIIEHUS J1e6aEBCKOTO pajnyca K KyJTOHOBCKOMY
Jlorapudm oTHOLIEHUS TAPMOPOBCKOI0 pajinyca K KyJOHOBCKOMY
Jlorapudm oTHOIIEHUS KyTOHOBCKOTO Painyca K KOMIITOHOBCKOMY
Bepwnpiii otet: Jlorapudm oTHomeHus: 160aeBCKOro paanyca K KyJOHOBCKOMY
7. I1poBOIMMOCTB MOJIHOCTHIO HOHU30BaHHOM IJ1a3Mbl CIEAYIOIIUM 00pa3oM 3aBHCHUT OT
apaMeTpoB IJIa3Mbl
OTBeThI:
PacTeT nponopiuoHanbHO KOHIIEHTPAIUH 3JIEKTPOHOB, HE 3aBUCUT OT TEMIIEPATyphI
Pacrer ¢ remnieparypoit kak T3/2, He 3aBUCUT OT KOHIICHTPAIIUU JIEKTPOHOB
[TagaeT ¢ Temneparypoii kak T-3/2, pacTeT IpOMOPIMOHAILHO KOHIIGHTPAIIUH JIEKTPOHOB
Pacrer nponopuroHanbHO TEMIIEPATYPE U MIIOTHOCTHU AJIEKTPOHOB
BepHnrriii otBeT: Pacter ¢ Temneparypoii kak T”3/2, He 3aBUCUT OT KOHIICHTpAIUH
3JIEKTPOHOB
8.Knaccuueckuii korddunuent nuddy3uu B rmazme cieayomum o0pa3oM 3aBUCUT OT
MarHUTHOTO TIOJIS:
OTtBeTsI:
KoaddumenT nuddy3un 6ombIne BIOIb CUIOBBIX JTHHAA MAarHATHOTO TIOJIS, IIOMIEPEK
CWJIOBBIX JIMHUH Magaer kak D~B"-2
KoaddurmenT nuddy3un MeHbIe BIOJIb CUIOBBIX JTUHIH MarHUTHOTO TIOJISA, TIOTIEPEK
CWJIOBBIX JIMHUH Majgaer kak D~B/-1
KoaddurmenT nuddy3nn MeHbIIe BIOJIb CHIIOBBIX TMHHA MarHUTHOTO TIOJISI, TIOMIEPEK
CUJIOBBIX JIMHUH pacTeT kak D~B"2
KoaddurmenT nuddysun 6ombIne BIOIb CUIOBBIX JIMHANA MAarHATHOTO TIOJIS, TIOMIEPEK
CUJIOBBIX JIMHUH pacTeT kak D~B"2
Bepusriii otBet: KoadduuuenT nuddys3un 60biie BI0Ib CUIOBBIX JIUHUN MarHUTHOTO
T0JIs1, TIOTIEPEK CHIIOBBIX JIMHUM MafaeT kak D~B/-2
9.X0N70BCKU TOK B IJ1a3M€ BO3HUKAET U3-3a
OTBeTsI:
ExB npeiida 3neKkTpoHOB
CTONKHOBHUTETHHOTO Japeiiha 3MeKTPOHOB
KynoHOBCKOTO B3aMMOIEMCTBUS YACTHI TJIa3MbI
JlapMOpOBCKOITO BpalieHus HOHOB
Bepnpiii otBet: ExB apeiida snekrpoHos
10.ITpu paccMOTpeHUU ABMKEHUI TTa3Mbl B MATHUTHOM TI0JI€ MOYKHO TIpeHeOpeyb e
YIPYTOCTHIO MO CPABHEHUIO C AJIEKTPOMArHUTHBIMU CHUJIAMH, €CITN
OTBeTsI:
MarsnuTHOE aBJICHHE HAMHOTO BBIIIIE Ta30BOTO
MarnuTHoe /1aBJIeHHE€ HAMHOT'O HUKE ra30BOT0
I1na3ma sBasgeTCs naeaabHOMI
CxMMaeMoCTh IJ1a3Mbl U30TPOITHA
BepHsiit oTBeT: MarauTHOE JaBI€HNE HAMHOTO BBIIIE Ia30BOTO
11.MarauTHOE T0JIe MCKa)KaeTCsl IBMKEHUEM TUIa3Mbl, €CITU
OTtBeTHI:
MarnautHoe uncno PeiiHonbca BETUKO
MaruutHoe yuciao PeliHonsaca Malio
JInHa MarHUTHOTO CKUH-CJIOSl MHOTO MEHBIIIE Pa3MEPOB CUCTEMBI
JImHA MAarHUTHOTO CKUH-CJIOSI MHOTO OOJIBIIIE Pa3MEPOB CUCTEMBI
Bepnpiit orBeT: MaruutHoe uncio PeitHonbaca BEIMKO
12.AnbpBEHOBCKYIO U MarHUTO3BYKOBYIO BOJIHBI B IJITa3M€ MOKHO KOPOTKO OMKCATh KaK:
OTBeTsI:
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Konebanus 31eKTpOHOB OTHOCUTENIBHO HEMOIBIKHBIX HOHOB
N3rubHble 1 npo10yibHbIe KoJeOaHus M1a3Mbl C BMOPOKEHHBIM MAarHUTHBIM TIOJIEM
3BYKOBYIO BOJIHY C pa3/€JIEHUEM 3apsi10B AIEKTPOHOB U MOHOB
DJIEKTPOMAarHUTHYIO BOJIHY B BBICOKOYACTOTHOM IIpeJiesie
Bepusriii otBet: M3rnOHbie 1 npoaoabHbIE KOJIeOaHHs II1a3Mbl C BMOPOKEHHBIM
MAarHUTHBIM I0JIEM
13.1oHHO- 3ByKOBasi BOJIHA MOXKET PacCIpOCTPAHATHCS B IUIA3ME C XOJIOIHBIMU HOHAMU
Osaromaps
OTBeThI:
AMOUTIONSIPHOMY 3JIEKTPUUECKOMY MOJII0, BO3ZHUKAIOIIEMY B BOJTHE
DKpaHUPOBAHUIO HU3KOYACTOTHBIX KOJICOaHUH B TU1a3Me
BMOp0XK€HHOCTH MarHUTHOTO IOJIS B CPEy
He moxet pacnipocTpassTbCs
BepHnblii 0TBeT: AMOUTIONAPHOMY JIEKTPHUECKOMY I10JII0, BOSHUKAIOIIEMY B BOJIHE
14.YpaBuenue BriacoBa onuckiBaer
OTtBeTsI:
OBomonnio GYHKIUU PACIpEAeTICHUS B CAMOCOTIIACOBAHHOM I10JIE B OTCYTCTBHE
CTOJIKHOBEHUU
DBOIIONUIO (PYHKITUU PaCTIPEICIICHUS IO/ JEHCTBHEM CTOJIKHOBEHUIN
[1poBOIMMOCTH MOTHOCTHEO MOHU30BAHHOM TIIa3MBI
BepHbplii 0TBET: DBOMIOLNIO PYHKIIMH pacpeiesieHUs B CaMOCOITIaCOBAaHHOM I10JI€ B
OTCYTCTBHUE CTOJIKHOBEHUM
15.IlpuBenuTe npuMep KOJUIEKTUBHOTO IIpOLIEcca B IJIa3Me
OTtBeTsI:
Anb(BEeHOBCKas BOIHA
JlapmopoBckoe BpanieHue
CTONKHOBUTENBHBIN Jpeid
DIIEKTPOHHBIN 3BYK
BepHbrlii oTBeT: Anb()BEHOBCKAs BOJIHA DJIEKTPOHHBIN 3BYK
16.0t1pakeHue u MOTJIONICHNE AIal0IIel Ha TPAHUILY TJIa3Mbl BOJIHBI IPOUCXOIUT TPH:
OTBeTHI:
OTpaxenue- nmpu ($HazoBoi CKOPOCTHU CTpeMsIIeics K 0€CKOHEUHOCTH, MOTJIOLIEHNEe- K HYIIO
OtpaxkeHue- npu (azoBoil CKOPOCTH CTPEMSIIEHCS K CKOPOCTH CBETa B BaKyyMe, MOIJIOIIEHHE-
K HYJIO
OTtpakenue- npu (Ha3zoBO CKOPOCTH CTPEMSIIICHCS K HYIIIO, MOTJIONIEHUE- K CKOPOCTH CBETa
Otpaxenue- mpu ($Ha3oBoi CKOPOCTH CTpeMSIIEHCs K HYIII0, OTpaXKEHUE- K CKOPOCTH CBETA B
BaKyyMe
Bepusliit otBet: OTpaxenue- npu (a30Boil CKOPOCTH cTpeMsIIeiics K 66CKOHEUHOCTH,
MOTJIOLIEHHE- K HYJIO
17.I1na3mMenHas 4yactoTa 3TO -
OTBeTHI:
YacToTa koseOaHui cCBOOOIHBIX 3JIEKTPOHOB OTHOCUTENBHO HEMOABHKHBIX HOHOB
YacroTa BpalieHusl 3JE€KTPOHOB I10 JIJAPMOPOBCKUM OKPYKHOCTSIM
YacTtoTa HU3KOYaCTOTHBIX BOJIH B 3aMarHUYEHHOM I1a3Me
YacroTa KoJIeOaHni I1a3MbI KaK IIEJI0T0
Bepusriit otBet: YacToTa KojeOaHUi cCBOOOIHBIX 3JIEKTPOHOB OTHOCUTEIHHO
HETIOJBMKHBIX HOHOB

II. Onucanue wikanvl oueHusanus

Ouyenka: 5
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
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Onucanue xapaxmepucmuxu vlnoiHeHus sHanus: PaboTta BRIMOIHEHA B paMKaX "TPOJABUHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: Pabota BeIoiHeHa B paMkax "0a30Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B wacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOIHEHA B paMKax "MoporoBoro"”
ypoBHsi. OCHOBHas 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

Ouenka: 2
Onucanue xapaxmepucmuxu vinoineHus 3nanus: Pabora He BBINIOJIHEHA WIN BBITIOJTHEHA
PEUMYIIECTBEHHO HETPABHILHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy
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