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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. I[TIK-1 T'oToB aHau3upoBaTh U MOAEIUPOBATH TEXHOJIOTMYECKUE IPOLECCHI, HCTIONIb3yEMbIE B
ATOMHOM SHEPreTHKE, TEPMOSIEPHBIX UCCIEAOBAHUSX, JTA3MEHHBIX YCTAHOBKAX
N]1-2 Brnageer cioco6amu perieHus: GU3NKO-TEXHUUECKUX U HHKEHEPHBIX ITPOOIeM
COBPEMEHHBIX TEPMOSACPHBIX YCTAHOBOK C MAarHUTHBIM YJEP>KaHUEM IIa3Mbl TUIIA TOKAMAK
KaK MPOTOTUIIOB SHEPTreTHYECKOI0 TEPMOSACPHOT0 3KCIEPUMEHTAIIBHOTO PeakTopa

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Dopma peanuzanun: [Tncemennas padora
1. JIBm>keHHe 4acTuIl B AJIEKTPUIeCKOM M MarHUTHOM nosisix (KoHTponbHas pabota)
2. Konebanus u Bonusl B uiazme (KonTtposphas paboTta)
3. CronkHoBenus. ['unpoannamuueckoe npudmmxkenue (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.
IMunpoaunamuka mna3mel (JlomaniHee 3amanue)

BPC aucuunjavHbl

1 cemecTp

IlepeyeHb KOHTPOJIBHBIX MePONPHUATHII TEKYIIEro KOHTPOJS yCHeBaeMOCTH IO

AUCUHHUILINHE:

KM-1 ]JIBwkeHHE 4acTHIl B 3JIEKTPUUIECKOM U MarHUTHOM mosix (KontposbHas pabora)

KM-2 CronknoBenus. I'maponunamudeckoe npudmmkenue (KonrponsHas padora)

KM-3 Konebanus u BoisbI B ta3me (KoHTponbHas padoTa)

KM-4 TlepBas yacTh JOMaIIHETo 3aJaHus. J[BUXKeHHME YacTHIl BO BHEITHUX MOJISIX. [ MapoanHamuka
ma3mel (JlomarrHee 3amanue)

KM-5 Bropas yactb JoMaiHero 3aaanusi. Boinsl B mna3me. Kunetnueckoe onvcanue mia3mbl
(domarmHee 3amanue)

Buja npoMexyTo4YHOM aTTecTanMU — 3a4eT.

Beca koHTpOIBHBIX MeponpHsITHii, Y0
HNunekc KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5
Cpox KM: 4 8 10 12 16

Paznen mucrunianHb




IIna3zMa: OCHOBHEIC IOHITHS U XapaKTCPHUCTHUKHU. HBI/I)KCHI/IG
JacTull BO BHCIIHHUX ITOJIAX. anyrne CTOJIKHOBCHHS B
jaa3sme

IIna3ma: OCHOBHBIE IIOHATHUSA U XapaKTEPUCTUKHU

I[BI/DKGHI/IG YacCTHUll BO BHCITHHUX ITOJIAX

VYipyrue CTOJIKHOBEHUS B IIIIa3Me

IM'uaponuHamudeckue moaenu. KoaddurmenTsr nepenoca B
3aMarHu4YeHHON I1a3Me

OIIHOKOMHOHCHTHLIC MOACIN. MarnuTtHas ruapoarnHaMHKa

JIByxxkommnoneHTHele Mozenu. Koadduiuents! nepeHoca B
asmMe

Bonnsl B mna3me. MeToibl BOTHOBOM JMArHOCTUKHU I1JIa3MbI

Konebanus u BoiHbI B I1a3Me. OCHOBHBIE OHATHS

BosHbI B X0J101HOM 11J1a3Me

BomaHpI B TemoN mia3sme

Kunernueckoe onucanue mia3Mal

Kunernueckas Teopust 0€CCTOIKHOBUTEIBHOM MJ1a3Mbl

VpaBuenue bonbumana

Bec KM:

20

20

20

20

20




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
KOMITETCHIIMHT pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
IK-1 N-2nk-1 3HaTh: KM-1 JIBuxenune 4acTHIl B 3JICKTPUUECKOM U MAaTHUTHOM TIOJISX
criocobaMu MEXaHU3MBI (KonTponbsHas pabora)
(U3UKO-TEXHUYECKUX pacIpoCTpaHEHHUs U KM-2 CronknoBenus. 'maponnnamuyeckoe npudamxenue (KonrponbHas
WHKEHEPHBIX 3aTyXaHus BOJIH U pabota)
COBPEMEHHBIX KoJIeOaHUH B TIIA3MEHHBIX KM-3 Koneb6anus u Bosnbl B 11a3me (Kontposnbnas pabora)

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

KM-4 IlepBas yacth goManiHero 3ajganus. JIBueHue 4acTull BO BHEIIIHUX
noysix. ['mapoaunamuka mnasmel (JloMaminee 3aganue)

KM-5 Bropas yactb nomaiinero 3ajanus. Boinsl B miiazme. Kuneruueckoe
onucanue 1ia3Mel (Jomaminee 3aganue)




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 npoBeaeHnss KOHTPOJILHOT0 MeponpusaTHsa: [[ucbMEeHHOE BBITIOJTHEHUE 33/ TaHHUS.

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.Berancnuthb ne0aeBCKUil paanyc, mia3MeHHYIO

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

YacTOTY U IUIOTHOCTh TEIUIOBOM SHEPTUH IJIa3Mbl B
TEPMOSIICPHON YCTAaHOBKE, €CJIN €€ TIIOTHOCTh 1014
cM-3, a Temrepatypa 2 3B.

2.BBIMHUCIUTD TAPMOPOBCKHUH painycC U
LUKJIOTPOHHYIO YACTOTY 3JIEKTPOHA C SHEpruei 3
K3B ABMXKyIIerocst B OTHOPOTHOM MarHUTHOM I10JI€
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. BeIYHCITUTH CPEHIOI0 CKOPOCTh HOHOB JICUTEPHS B
MaKCBEeJUIOBCKOM I1azMme ¢ Temmeparypoit 10 kB
5.I1na3ma MeIJIEHHO CKMMAETCsl MAarHUTHBIM MOJIEM C
B1=1Tn no B2=5Tn. CronkunoBenuii Het. Bo
CKOJIbKO Pa3 BBIPACTET MOJIHAs KUHETUYECKast
SHEPTHsI YaCTHUIIbI, €CJIU B HAYaJIbHBIIT MOMEHT
BPEMEHHU pacipeiesIeHre M0 CKOPOCTAM
OTIpeIEIISETCS COOTHOUIEHUEM VX=VYy=VZ. (IOMHUM,
YTO HOPMAJIBHO TOJI0 HAIlPaBJI€HbI IBE OCH
CBOOO/IBI).

Onucanue MIKAJbI OLlEHUBAHUS

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

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE [l PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 50




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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJIHEHO HEBEPHO WJIM MPEUMYILECTBEHHO HE BBITTOJIHEHO

KM-2. CronkHoBenusi. 'mapoaunamMuyeckoe npuodankeHne

®opmbl peanusanun: [TuceMennas padora

Tun KoHTpPOoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHnsi KOHTPOJbLHOI0 MeponpusaTusa: [[McbkMeHHOE BBINIOJHEHUE 3a/1aHHUSL.

Kparkoe conepxanue 3ajaHus:
Boi6epuTe npaBUIbHBINA OTBET U PELIUTE 334a4U

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3arraHupoBaHHBIE Pe3yJbTaThl | Bonmpockl/3aganus Asist IpOBEPKU
00y4eHUs 10 JUCIUIIHHE

3HaTh: OCHOBHBIE MOJIXOABI K 1.ITpoBOAMMOCTb MOJHOCTHIO MOHU30BAHHOM I1JIa3MBbI
OIHCaHMIO IJ1a3Mbl U 3aBUCHUT OT IUIOTHOCTH JIEKTPOHOB N€ U TEMIIEPATYphl Kak?
IJIa3MOJMHAMUKHU a) HE 3aBUCHT OT he O)pacTeT ¢ TeMmepaTypoi kak T3/2B)

pacTeT ¢ pOCTOM he T') MagaeT ¢ POCTOM TEMIIEPATYpPhI
2.BpemeHa yCcTaHOBJICHHUSI PABHOBECHOTO PacIpeIeIeHus 110
TEMIIEPaType B DJIIEKTPOHHON MOJICUCTEME U BbIPABHUBAHMUS
TEMIIEPATYp UOHOB U DJIEKTPOHOB COOTHOCATCS Kak (tee:tei)
a) 1:43 6)1:2000 B)1:11)43:1 1) 2000:1
3.Knaccuueckuii koadpunnent auddy3un nia3Mel nonepex
CUJIOBBIX JIMHHI MarHUTHOTO TIOJISl 3aBUCHUT OT €r0
HaINPSHKEHHOCTH KaK

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

OnucaHue MKaJbI OlleHUBAHUS

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

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIITMTHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIBHON)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonneHus 3uanus: OueHKa "yI0BIETBOPUTENILHO" BBICTABIISAETCS
€CIIU 3a/laHUe TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33JJaHUE BBINIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BHIIIOJIHEHO




KM-3. KoJsie0anus ¥ BOJIHBI B IJIa3Me

®opmbl peanuzanuu: [luceMennas padora

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHHs KOHTPOJBLHOI0 MepONPpUATHA: [[MCEMEHHOE BBIIIOJIHEHUE 3aaHHUS.

Kpatkoe conep:xanue 3aganus:
Bri6epute npaBuiIbHBINA OTBET U PELIUTE 334a4U

KOHTpOJILHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3amnaHupoBaHHbIE pe3yNbTaThl 00yueHus | Bompocbl/3amanus ans npoBepKu
10 TUCLMUILINHE

3HaTh: MEXaHMU3MBI PACIPOCTPAHCHHS U 1.DnekTpoMarHuTHas BOJIHA MOXET
3aTyXaHus BOJH W  KojeOaHudd B pacrpoCTpaHAThCA B TUIa3Me, €CIH e€ 4acToTa
MJIa3MEHHBIX Cpeiax a) BBIIIE TJIa3MEHHOW 0) HIDKE MJIA3MEHHOMU B)

BBILIE MOHHOW LIMKJIOTPOHHOM YaCTOTHI

2.B xononHOM n1a3Me B IPUCYTCTBUU
MarHUTHOTO TOJISI MOT'YT CYIIIECTBOBATh
CJIEAYIOIIME BU/IBI BOJIH:

a) ab(h)BeHOBCKast 0) MOHHBIH 3BYK B)
3JIEKTPOMArHUTHAs BOJIHA

3.Ilpu pacnpocTpaHEHUN HU3KOYACTOTHBIX BOJH
600/1b MATHUTHOT'O I10JIS1 YACTOTAMHU OTCEYKH
SIBIISTIOTCSI:

a) HIDKHETHOpHIHAs YacToTa 0) IIa3MeHHAs
94acTOTa B) MOHHAS U DJIEKTPOHHAS
LIUKJIOTPOHHBIEC YACTOTHI

OnucaHue MKAJbI OlleHUBAHUS

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

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHkKa "XopoIo" BbICTABIIAETCS €CIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonnenus suanus: OLeHKa "y10BIETBOPUTENIBHO" BBICTABIAETCS
€CIIU 3a/laHU€e TPEUMYILLECTBEHHO BBITIOJIHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "Hey10BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIM 33J]JaHUE BBINIOJIHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBIITOJIHEHO

KM-4. IlepBast yacTh 1OMalIHEro 3aiaHus. /[BHkeHre 4acTULl BO BHEIIHUX MOJISX.
I'mapoaunaMuka miasmbl

®opmbl peamzanuu: IIposepka 3aganus
Tun KOHTPOILHOrO MeponpusaTHs: JloMalHee 3a1aHne




Bec konTpoabHOro meponpusatusi B BPC: 20

IIpouenypa npoBeeHusi KOHTPOJbHOT0 MeponpusaTHs: CTyICHT CAaeT BHITOJHEHHOE 3aJaHue.
[IpenonaBarens npu Oecene BHIOOPOUHO MPOCUT OOBSCHUTH 33Ja4d M BBIOJIHUTH O0Jiee MPOCThIE
YIPaXHEHUS HA OIICHKY OCHOBHBIX BEJIMYHH.

KpaTlcoe CodcpKaHUuE 3alaHUA:
Pemmre Bce 3aJa4u 3aJaHus

BbruuciuTe mia3MeHHYIO 4acToTy, 1e0aeBCKHUIA paryc, Yicio YacTull B chepe Jlebas B
CJICAYIOUINX CITyYasix:

a) Tierommii paspsn (ne = 10016 m-3, Te = 1.5 3B);

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

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

XapakTepHbIil pa3Mep BO3MYILIEHUS 3JIEKTPUUECKOI0 MOJIsl BOKPYT BHECEHHOT'O B IJIa3My
JIEHTMIOPOBCKOTO 30H/1a paBeH 15 MkM.HallTu KOHIIEHTpaLUIO 3JIEKTPOHOB IIa3MBl, €CIIU UX
teMrieparypa Te=5 xaB.

B Tokxamaxke kpyrioro ceuenus T-10 ¢ Gonpinm paguycom R= 1,5 M u paauycom 1ia3msl a =
30 cM yaepKuBaeTCsl BOJOPOIHAS I1a3Ma ¢ KOHIIeHTpanue iekTporoB n= 3 10713 cv—3 u
temneparypoil T = 1 k3B. Ha ckonbko rpagycoB MOXKHO HarpeTh €0 CTakaH BOJbl 00bEMOM
200 mn? Cuuratb, 4TO OJHA Kanopus paBHa 4,186 /x.

BbraucnnTh paBHOBECHYIO cTeleHb HOHM3auu napos pTyt npu T=4kK, n=10"15cm-3.
MynbTUIIIETHOCTh TEPMOB NPUHATH paBHOM g=(2J+1). Tabmnuna ypoBHel AOCTyNHA Ha
(https://physics.nist.gov/PhysRefData/ASD/levels_form.html) . TloTeniman noHu3amuu pTyTe
10.4 5B.

BbIpa3uTh KOHLIEHTPALMIO TPUK B HOHU30BaHHOTO KKciaopoaa O IV B mnaszme, rae Kuciuopos
INPUCYTCTBYET B BUJE MaJloi mpumecH. (yka3aHue: ypaBHeHHe Caxa MOKHO IPUMEHUTH K
MOCJIEI0BATEbHBIM PEAKIIMSAM HOHU3ALUH).

B ycraHOBKE TEpMOSIEPHOTO CUHTE3A IIJIa3Ma HarpeBaeTCs MOCPEICTBOM MHKEKIUU
HENTpaJbHBIX aTOMOB JieiTepus ¢ sHeprueit 200 k3B, KoTopsle, BOWIS B MAarHUTHOE I10JIE, U3-
3a mepe3apsiIKu IPEBPAIIAIOTCS B MOHBI JEHTEPHs C aTOMHBIM HOMEPOM A = 2 U C TOH Ke
SHeprueu. Takue MOHBI MOTYT YAEPKUBATHCS B JIOBYIIKE, TOJIBKO €CIIA UX JIAPMOPOBCKUI
paanyc MHOro MesbIe Ra, roe Ra = 0,6 M — MeHpIINEI panyC MIa3MEHHOTO TOPA.
IIpoBepbTe, BBIOIHAETCS JIU 3TO YCIOBUE, BBIUUCINB MAKCUMAJIbHBIN JIAPMOPOBCKUI PainyC
MOHa B MarHUTHOM nose B =5 T

ITycte ne=10"10cM-3. [Ipu kakoil BEIMUYMHE MAarHUTHOTO MOJIS1 AJIEKTPOHHAS LIUKJIOTPOHHAS
Y4acTOTA CPABHSETCS C IUIa3MEHHOM?

BoruncnuTh 1apMOpPOBCKUH paguyc U HUKIOTPOHHYIO YaCTOTY JUIS
A) nelitona ¢ sHeprueit 15 KaB, nuxkyierocs B onrHopoanom marautHoM nosie 0.85 T mof
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yriiom 600 K CUIOBBIM JIUHUSM;

b) sanexrpona ¢ sneprueit 10 KaB nBmwxkymierocs B oqHopogHoM marautHoM moiie 0.6 T mon

yriioMm 450 K CUIOBBIM JTUHUSIM

[Tna3ma, HaxosAIIasICs B 3€PKAIbHOM JIOBYILKE ¢ IPOOOYHBIM OTHOIIEHHEM Rm = 9, umeer
M30TPOIHOE paclpeAesICHUE YAaCTUIL] 110 CKOPOCTSIM. CTOIKHOBEHMSI OTCYTCTBYIOT, TaK YTO
YaCTHUIIbI, TIONABIINE B KOHYC MTOTEPh, Cpa3y yXOIAT, a HE MOMNaBIIne — ocTatoTcs. OnpeaenuThb

JOJII0 3aXBa4YCHHBIX YaCTHII.

3apsHKEHHBIN IMYYOK 3JIEKTPOHOB MIIOTHOCTHIO ne=10"14 cm-3 u paguycom a=1cm ABUKETCS
BJ10JIb MarHuTHOTO 1oJ1st 2T, Haittu ckopocts EXB npeiida B coOCTBEHHOM TOJIE IMydKa

PaccuuraTth mpoBoIMMOCTh BoJopoaHOM 1a3Mbl ipu T=1 keV, n=10"*10cm-3

beccronkHoBUTENIbHAS BOJOPOAHAS IIa3Ma yEPKHUBAETCS B TOPE, BHELTHHE OOMOTKH
KOTOpOT0 CO3Jal0T MarHuTHoe rnouie. [nasma B HaYaabHbBIN MOMEHT MAaKCBEJJIOBCKAs, €€
temreparypa T = 1 k3B. Hauunas ¢ t = 0, marautHOe nose B 3a 100 mkc yBenuuupaercs ¢ 1
Tn o 3 Tx, B pe3yapTaTe 4ero mia3mMa CKUMaeTCsl.

a) [Tokaxxute, YTO MAarHUTHBIM MOMEHT KaK Y MOHOB, TaK U y 3JIEKTPOHOB OCTAETCs

HWHBapUaHTHLIM.

6) Breraucnure TEMIICPATYPhL pacnpeﬂeneHHﬁ 110 IIOJIFO U HOPMAJIBHO €MY IIOCJIC CXKATH.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3aHHaHI/IpOBaHHbIe PE3yIbTAaThbl
06y‘~IeHI/I$I 1O JUCHUIIJIINHE

Bonpocsi/3aganus 11t IpoBepKH

YMeTh: BHIIIOIHATH OLICHKHU KIKOYCBbLIX
IJIa3MCHHBIX ITapaMETPOB

1.PaccunTarh npoBOUMOCT MOJHOCTHIO
MOHM30BaHHON BOJOPOAHOM Iu1a3Mbl ipu T=1k>B
2.01ueHuTs 1e0aeBCKUN PanyC U MIa3MEHHYIO
gactoTy ana T=1x3B u n=10"12 cm”-3
3.01eHUTh JIAapMOPOBCKUH pagnyc U
JIAPMOPOBCKYIO YacTOTY JUIsl HOHOB JIEUTEPUs C
B=5Tn

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku svtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIeHKa "yI0BICTBOPUTEIHHO" BHICTABIISETCS
€CITH 3aJIaHUE MTPEUMYIIIECTBEHHO BBITIOJHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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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. Bropasi yacTb qoMaiHero 3ajganus. Boanbl B miiazme. Knnernueckoe
ONUCaHMe MJIa3Mbl

®opmbl peaausanuu: [IpoBepka 3amanus

Tun KOHTPOJIBLHOr0 MeponpusaTHs: JloMalHee 3a1aHue

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa npoBeeHUs1 KOHTPOJIbHOTr0 MeponpusaTusi: CTy/JCHT CAaeT BBHINOJHEHHOE 3aJaHuE.
[IpenogaBarens npu O6ecenie BBIOOPOUHO MPOCUT OOBSICHUTDH 3aJIa4M U BBHIIOJIHUTH Oo0Jiee MPOCThIe
YIOPaKHEHHS Ha OLIEHKY OCHOBHBIX BEJIMYHH.

Kpatkoe cogepixanue 3a1aHusi:
OLEHUTh COOTHOIIICHHUE MEXIY XOJIJIOBCKMM TOKOM U TOKOM ITPOBOJIMMOCTH B MTOJIHOCTBIO
MOHU30BAHHOM I1a3Me Bojopoxa 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 auamarauTHbIN TOK, cuuTas T0=1016, Te=Ti=0.25x>B, B=0.4Tn

Ha nosepxHoctu conHila Bo3HMK npoTydepanen auamerpoM 1000km, ckopocTk BeIOpoca
I1a3Mbl B KoTopoM cocTasisieT 500 km/c. Temmneparypa BeiOpacsiBaeMoit mia3mel T~25B. Ha
KaKOo€ paccTOstHUE OyIyT BBITATMBATHCS BMECTE C IUIa3MOU CHUJIOBBIE IMHUU MarHUTHOTO 1OJIs?
[Tna3smy cUUTaTh MOJHOCTHEO HOHU30BAHHOM.

[lepen cmyckaeMbIM amnmapaToM B BEPXHHUX CIOSX aTMOC(eEpbl 00pa3yeTcsi MOIIHas yaapHast
BOJIHA, TEMIIepaTypa 3a KOTOPOM JJoCTaTo4Ha JJIsl HOHU3alUU Bo3ayxa. Popmupyromasics
IJ1a3MBbl IPETSITCTBYET paarocBa3u. CBs3b ¢ KOpaliaeM OCYLIECTBIISIETCS Ha AuHe BoJIHbI 300
MTI'1. OueHnTe MUHUMAIBbHYIO IJIOTHOCTD TUIa3MBI.

MuKpOBOJIHBI, KOTOPbIE B CBOOOIHOM MPOCTPAHCTBE UMEIOT JITMHY BOJIHBI A0 = 1 cM,
IIPOXOJAT Yepe3 ClIoi mia3Mbl IIIOTHOCTHIO N0 = 2,8 10718 M-3 u TonmuHoM 10 cM,
IMOMEIICHHBIN B IMocTOsHHOE MarHuTHOE noie BO = 1,07 Tx. BeramcianTe 9uciao JIUH BOJH,
YKJIaJIbIBAIOLINXCSA BHYTPHU CJIOS, €CIIU:

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

napajuleJI€H MAarHUTHOMY I10JIIO;

0) BOJTHOBO/I OPUEHTUPOBAH TaK, 4TO BEKTOp E mapasmienex ocu y.

CBUY untepdepoMeTp UCIIONb3yeTCs AJIs ONpeAeNeHuUs TUIOTHOCTH MJIa3Mbl B OECKOHEYHOM

TI0CKOM clioe TonmuHoi 10cM. MHTepdhepoMeTp paboTaeT Ha JUTMHE BOJHBI SMM.
PaccumnTaiiTe iI0THOCTH TIJ1a3MBbl, €Cld ¢ABUT cocTaBisieT 1/10 nHTepdepeHIIMOHHOM TTOTOCH
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Brruucnure anb(pBEHOBCKYIO CKOPOCTh B 06sacT Maruutocgepsl, 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
1oIto HanpskeHHOCThio 10-5Tn. Ecnu aBuKeHHE SBIAETCS CBEPX3BYKOBBIM, TO MEpPET
KopabisieM oOpa3yeTrcsi HOHHO-3BYKOBas ynapHasi BojiHa. Eciiu ckopocTh Kopaliist TakKe BbIIIe
Anb(hBEHOBCKOM, TO Mepel HUM CYILIECTBYET MarHUTO3BYKOBAs yiapHasi BojaHa. M3BecTHO, 4TO
HAOJIOIAI0TCS yIapPHBIE BOJIHBI TOJILKO MIepBOro Tuma. HalTu nmpeesbl, B KOTOPBIX MEHSIOTCS

IUIOTHOCTD U TemrepaTypa mia3Mbl. CuuTath, 4To BepxHue cion atmocdepsl KOnurepa
COCTOSAT U3 XOJIOJIHBIX, OJJTHOKPATHO HMOHM30BAHHBIX MOJIEKYJI U aTOMOB CO CpeHEeH

MOJIEKYJIsIpHOM Maccoit 10.

B onHopoanoi mnasme , nomemeHHoi B oiie 0.1 Ti uzyuaetcs gapaneeso Bpamenue CBY
BOJIH C JJIMHOW BOJIHBI 8MM. OOHApY’KEHO, YTO IIPU MPOXOKIACHUH 1 M JUITMHBI CTOJ10a
nosisipuszanus nosepHyiack Ha 900. KakoBa mi10THOCTb M1a3Mbl?

PaccuuraiiTe 4aCTOTHI BEpXHE - U HUXKHE - THOPUAHOTO PE30HAHCA JUIsl TUIa3Mbl TNIOTHOCTh
10712 cm-3 B moJie HanpsiKeHHOCTH 2 To1.

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 TIOCKUH 3001 10 MA\cM2 .
BpruncinuTh MI0THOCTH IJIa3MBI, €CJIA TEMIIEpaTypa 3JIEKTPOHOB paBHaA 5 3B.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3aIIaHUPOBaHHbBIE pe3ynbTathl | Bonpocsl/3aianus A1 IpOBEPKU

00y4YeHHMsI 110 TUCHUIUIMHE

YMers: BBINIOJIHATH OLIEHKY 1.Paccunraiite yacroty orceukn CBY uznydyenus B
[apaMeTpoB Kosie0aTeabHbIX IU1a3Me C KOHIEHTpanuen 31ekTpoHoB 10712 cm”™-3

IMponecCcoOB B IJIa3Me

2.Paccuuraiite Haber ¢a3pl 0OOBIKHOBEHHOU BOJIHBI B
1a3Me AIuHoU 2M ¢ KoHneHTpanueit 10712 cm”-3,
TIPH JUTMHE BOJHBI B BAKYyME SMM.

3.PaccuuraiiTe HOHHBII TOK HACBILIEHUS HA 30H] PU
1012 ecm”-3, Te=12B

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIUYHO)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIIETCS €CIIU 3ajaHue
BBITIOJTHEHO B MOJTHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOIIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: OueHka "y10BIeTBOPUTENHHO" BHICTABISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Hey10BIETBOPUTEILHO" BBICTABIIACTCS
€CJIM 3aJ]JaHUE BBITIOJHEHO HEBEPHO WJIM MPEUMYILIECTBEHHO HE BBITTOJIHEHO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB TIPOMEXXYTOUYHOM 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 COYAapeHUU

3. BeIUKMCIUTE JaPMOPOBCKHI painyC U LIMKJIOTPOHHYIO YacCTOTY JieiiToHa ¢ 3Heprueit 1 KoB,
JBIDKYIIETOCS B 0IHOPOAHOM MarHuTHOM nodie 0.3 T moj yrinom 450 K CHIIOBBIM JIMHUSIM

IIpoueaypa nposenenus

CryneHt nosyyaeT OWJIET, Ha OArOTOBKY OTBeTa OTBOAUTCA 10 40 MUHYT. 3HaHUS OLICHUBAIOTCS
npu Gecene ¢ npenogasarenaeM. Kpome BonpocoB Gumiieta, MOTYT OBITh 3a/laHbl JOIOJHUTEIbHbIE
BOIIPOCBHI.

L Ilepeuens Komnemenyuil/uHOUKAMOpPoO8 u KOHMPOIAbHBIX 60RPOCOE NPOBEPKU PE3YTbIAM 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 SHEPT€TUYECKOI0 TEPMOSAEPHOIO SKCIEPUMEHTAIBHOTO
peakropa

Bonpocsl, 3aganus
1.1.ITone ToueuyHoOro 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. Temneparypy 271eKTpOHOB NPUHATH paBHOM 1k3B.
2.1 JIBmwxeHue 3apsKEHHON YacTHUIIBI B OJJHOPOAHOM MAarHUTHOM IOJI€.
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 Teopuu niasmbl. KMHeTUYecKoe ypasHeHue 6e3 CTONIKHOBEHUIA.

3. BeIuucnuTh JIapMOPOBCKUI PainyC U IUKIOTPOHHYIO YaCTOTY 3JIEKTPOHA C 3Hepruen 15
k3B nBuxkyierocs B oqHopogHoM MarHuTHOM 1osie 0.1 T moa yriiom 300 K CUTIOBBIM 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 3HAHUM
1./laTh onpenenenue mia3Mbl
OTBETHI:
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[1na3ma - kBa3UHEUTpaIbHAS CMECh HEUTPATbHBIX U 3aPSKEHHBIX YACTHUL, TPOSBIIAIONIAs
KOJUIEKTUBHBIE B3aUMOJICUCTBUS
Noun3oBanHbIii ra3
OHeproHacsllEHHAs cpeaa
IIna3ma - KkBa3MHEUTpaIbHas CMECh HEUTPAJIbHBIX U 3aPSYKEHHBIX YaCTHULL
Bepnsiit orBet: [I11azma - kBa3uHeUTpalibHasi CMECh HEUTPATIBbHBIX M 3aPSHKEHHBIX YaCTHII,
MPOSIBJISIONIAS KOJIJICKTUBHBIC B3aUMOICUCTBUS
2.Jlath onpeesieHUEe U KPUTEPUI CYILIECTBOBAHUS UI€aIbHOM IJ1a3Mbl
OTBeThI:

MaeanbHaa naasma - cpeaa 414 KOTopon NPUMEHMMO ypaBHEHME COCTOAHMA MaeaibHOro rasa.
KpuTepuit naeanbHocTm- 6obLIOE KOMYecTBo YacTul, B cdepe [ebas

MaeanbHaa naasma - cpeaa 414 KOTopon NPUMEHMMO ypaBHEHME COCTOAHMA MaeaibHOro rasa.
KpuTepuit naeanbHoCTU- Manoe KoimyecTBo YacTu, B chepe [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 g KOTOpOi MPUMEHUMO YPABHEHUE
COCTOSIHUS MJleaJIbHOTO ra3a. Kputepuil naeaabHOCTH- O0JIbIIOE KOJTUYECTBO YACTHI] B
chepe [edas
3.KakoBbI KpUTEpUHN 3aMarHMYEHHOCTH I1J1a3Mbl?
OTBeThI:
JlapmopoBckuii paguyc 0o0JiblIe KyJOHOBCKOT0, YaCTOTA CTOJIKHOBEHHI BbIIIE MJIa3MEHHOMN
YacTOTBI
JlapMopoBCcKHii painyC MEHBIIE XapaKTEPHBIX Pa3MEPOB 33J1a4H, YaCTOTa CTOJIKHOBEHHUH
MEHBIIIE JJAPMOPOBCKON 4aCTOTHI
YacToTa CTOJKHOBEHUH MEHbIIIE JApMOPOBCKOM YacTOTHI, JAPMOPOBCKU panuyc- 1000
YacToTa HOH-2JIEKTPOHHBIX CTOJIKHOBEHHUH BBILIE JIAPMOPOBCKOM YaCTOTHI
BepHnbplii otBeT: JJapMOpOBCKHil pagryc MEHbILIE XapaKTEPHBIX pa3MEPOB 3a7auu, 4acToTa
CTOJIKHOBEHUI MEHBIIIE JJAPMOPOBCKOM YaCTOTHI
4.KBa3uHEeUTpaIbHOCTH B IUIa3Me COOIII0IaeTCs
OTBeThI:
Ha macmrabax Oosnblie e0aeBCKOro paguyca U BpeMeHax 0oJblle 00paTHOM Mi1a3MeHHON
YacTOTBI
Ha macmrabax Oosibliie JapMOPOBCKOTO pajnyca U BpeMeHax 0oJiblie 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 Macirabax 6osnblie 1e0aeBCKOro pagnyca 1 BpeMeHax 0oJjbIle
00paTHO# TUTa3MEHHOM YaCTOTHI
5.Kakue Buzbl npeliha B MArHUTHOM I10JI€ HE 3aBUCST OT MapaMeTpoB (Macchl U 3apsizia)
YaCTHUIIbI
OtBeThI:
Jpetid B 0AHOPOIHBIX CKPEUICHHBIX MATHUTHOM U 3JIEKTPHYECKOM TOJISAX
['panuenTHbIil apeiid
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
Jlorapugm oTHOIIEHUS 1€6aeBCKOTO pajnyca K KyJIOHOBCKOMY
Jlorapudm oTHOLIEHUS TAPMOPOBCKOI0 pajinyca K KyJOHOBCKOMY
Jlorapudm oTHOIIEHUS KyTOHOBCKOTO Painyca K KOMIITOHOBCKOMY
Bepunpsiii otet: Jlorapudm oTHomeHUs 160a€BCKOTr0 pagnuyca K KyJOHOBCKOMY
7.ITpoBOAMMOCTE TIOJTHOCTHIO HOHU30BAaHHOM TUTA3MBbI CIIEIYIOIIMM 00pa30M 3aBUCHUT 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 mpOMOPIHOHAILHO KOHIIGHTPAIIUH JIEKTPOHOB
Pacrer nponopuroHanbHO TEMIIEPATYPE U MIIOTHOCTHU AJIEKTPOHOB
Bepnsriii otBeT: PacteT ¢ Temneparypoii kak T”3/2, He 3aBUCHT OT KOHIIEHTPAIIMH
3JIEKTPOHOB
8.Knaccuueckuii koaddunuent nuddysun B rmiazme clieqyrmuM o0pa3oM 3aBUCUT OT
MarHUTHOTO TIOJIS:
OTtBeTsI:
KoaddumenT nuddy3un 6ombIne BIOIb CUIOBBIX JTHHAA MAarHATHOTO TIOJIS, IIOMIEPEK
CWJIOBBIX JIMHUH Magaer kak D~B"-2
KoaddurmenT nuddy3nn MeHbIIEe BIOJIb CHIIOBBIX TMHHA MarHUTHOTO TIOJISI, TIOMIEPEK
CWJIOBBIX JIMHUH Majaer kak D~B/-1
KoaddurmenT nuddy3nn MeHbIIe BIOJIb CHIIOBBIX TMHHA MarHUTHOTO TIOJISI, TIOMIEPEK
CUJIOBBIX JIMHUH pacTeT kak D~B"2
KoaddumenT nuddy3un 6ombIne BIOJIb CUIOBBIX JTHHHA MAarHATHOTO TIOJIS, IIOMIEPEK
CUJIOBBIX JIMHUH pacTeT kak D~B"2
Bepusriit otBet: Koadduument muddys3un 601bIe BIOIb CHIOBBIX THHANA MAarHUTHOTO
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
JlapmMOpOBCKOITO BpalieHusi HOHOB
Bepnpiii otBet: ExB apeiida snekrpoHos
10.ITpu paccMOTpeHUU ABMKEHUI TTa3Mbl B MATHUTHOM TI0JI€ MOYKHO TIpeHeOpeyb e
YIOPYTOCTHIO MO CPABHEHUIO C AIIEKTPOMATHUTHBIMU CHUJIAMH, €CIIN
OTBeTsI:
MarsnuTHOE aBJICHHE HAMHOTO BBIIIIE Ta30BOTO
MarauTHoe J1aBJieHHe€ HaMHOT'O HUKE Ta30BOT0
I1na3ma sBasgeTCs naeaabHOMI
CxMMaeMoCTh IJ1a3Mbl U30TPOITHA
BepHsiit oTBeT: MarauTHOE JaBI€HNE HAMHOTO BBIIIE Ia30BOTO
11.MarauTHO€ 1MoJje UCKAXAETCs ABUKEHUEM IJ1a3Mbl, €CIIH
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
Bepnseiit orBeT: MaruuTtHO€E unciio PeitHonbAca BEITUKO
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 3aps10B AIEKTPOHOB U HOHOB
DJIEKTPOMAarHUTHYIO BOJIHY B BBICOKOYACTOTHOM IIpeJiesie
Bepusriii otBet: M3rndHbie 1 npooiabHbIe KOJIeOaH!s MIa3Mbl 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 IOJISI B CPEy
He moxet pacnipocTpassTbCs
BepHnblii 0TBeT: AMOUTIONAPHOMY JIEKTPHUECKOMY I10JII0, BOSHUKAIOIIEMY B BOJIHE
14.YpaBuenue BrnacoBa onuceiBaer
OTtBeTsI:
OBomonnio GYHKIUU PACIpEAeTICHUS B CAMOCOTIIACOBAHHOM I10JIE B OTCYTCTBHE
CTOJIKHOBEHUU
DBOMIONUIO (PYHKITUU PaCTIPEICIICHUS MO/ JCHCTBIUEM CTOJIKHOBEHUIN
[1poBOIMMOCTH MOTHOCTHEO MOHU30BAHHOM TIIa3MBI
BepHblii oTBEeT: DBOJIOLNIO PYHKIIMU paclpeesieHusl B CaMOCOIIaCOBAHHOM 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
16.0T1paxkeHue 1 NOrJIOUIEHUE NaJalOUIel Ha TPAHUIY IJIa3Mbl BOJHBI IPOUCXOIUT MIPH:
OTBeTHI:
Otpaxenue- mpu ($HazoBoi CKOPOCTHU CTpeMsIIeiics K OECKOHEUHOCTH, MOTJIOLIeHNEe- K HYIIO
OtpaxkeHue- npu (azoBoil CKOPOCTH CTPEMSIIEHCS K CKOPOCTH CBETa B BaKyyMe, MOIJIOIIEHHE-
K HYJIO
OTtpakenue- npu (Ha3zoBO CKOPOCTH CTPEMSIIICHCS K HYIIIO, MOTJIONIEHUE- K CKOPOCTH CBETa
Otpaxenue- mpu ($Ha3oBoi CKOPOCTH CTpeMSIIEHCs K HYIII0, OTpaXKeHHEe- 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 BpalieHust 3J€KTPOHOB I10 JIJAPMOPOBCKUM OKPY>KHOCTSIM
YacTtoTa HU3KOYaCTOTHBIX BOJIH B 3aMarHUYEHHOM I1a3Me
YacroTa KoJIeOaHni I1a3MbI KaK IIEJI0r0
Bepusriit otBet: YacToTa KojeOaHUi cCBOOOIHBIX 3JIEKTPOHOB OTHOCUTEIHHO
HETIOJBMKHBIX HOHOB

II. Onucanue wikanvl oueHusanus

Oyenka: 5 (KOTIUIHO)
Huoicnuii nopoz evinonnenus sadanus 6 npoyernmax.: 80
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Onucanue xapakxmepucmuxu 8blnoHeHus 3Hanus: PaboTa BIOJIHEHA B paMKaX "TPOJABHHYTOTO"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpoILO»)
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
HE/I0CTAaTKU

Oyenka: 3 («yIOBICTBOPUTEIHHOY)
Huodicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINOMHEHA B paMKax "Moporosoro"
ypoBHsi. OCHOBHas 4acTh 3aJaHus BBIIIOJIHEHA BEPHO.

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHOY)
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa He BBITIOIHEHA WU BHIIIOJHEHA
MPEUMYIIECTBEHHO HEMPaBUIHLHO

1I1. IIpasuna évicmasnenus umozoeoi OyeHKu no Kypcy
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