MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpasnenue noaroroBku/cnenuanbuocts: 11.03.01 Paguorexnuka
HaumenoBanue oOpa3zoBare/ibHOM nporpamMmmbl: Pagnorexuuka
YpoBeHb 00pa3oBaHus: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o TMCIOMIIJIMHE
PacnpOCTpaHeHne PaaAnoOBOJIH

MockBa
2024



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HHUY «M3U»

CeeneHuna o enagensue L3N M3KU

Bnageneu Komapos A.A.
Pa3zpaboTunk Wasnmudukarop | RB495dafL-KomarovAIA-eadasfo A.A. Komapos
COI'JTACOBAHO:
R MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
P%]KOBOI[HTGHB w ,;. - Ceenennn o enagensue L3N M3K H.C.
00pa30oBaTCIILHON i) Bnageney OcTaneHkos M.C.
pOorpaMMel * Mol ¢ Waenmvdmiatop  RB356155C-0O5tapenkovPS-854af1s OcTaneHkoB
o1 MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
3aBeHyIOHIHH w Ceenennn o enagensue L3N M3K H C
BBIIIyCKaloIcn ) Brageney OcCTaneHkos M.C. o
Kadeapoi * Mol Waenmvdmiatop  RB356155C-0O5tapenkovPS-854af1s OcTaneHkKkoB
3aBeI[YIOHII/Iﬁ MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o Ceefenua o Bragensue L3N M3aKn
BBIHYCKaEOHleH Bnageney Komapos A.A.
Ka(berOH Wnentuduratop R8495dafl-KomarovAlA-eada3f0g A.A. KOMapOB




OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-3 CiocoGeH BBINOIHATHh PU3NUECKOE MOACIUPOBaHNE (TIPOBEICHUE IKCTICPUMEHTA)
nporeccoB popMUpOBaHUs, NIEpeadu, prueMa 1 00paboTKH paJInOCUTHAJIOB B
PaZMO’JIEKTPOHHBIX YCTPOICTBAX, BKIIOUYAsl BBIOOP TEXHUYECKUX CPENICTB, 00pabOTKY
PE3yIbTATOB U OLIEHKY MOTPEIIHOCTH IKCIIEPUMEHTAIBHBIX JJAHHBIX
NJI-2 Ymeer npoBoAUTH (pU3nMUECKOE MOJEIUPOBAHHE, OCYIIECTBIISATH BEIOOP TEXHUUECKUX
CPEJICTB /ISl IPOBECHMS SKCIIEpUMEHTA, 00pabaThIBaTh Pe3yIbTaThl SKCIICPUMEHTA,
OILICHUBATh MOTPEIIHOCTH SKCIIEPUMEHTAIBHBIX JaHHBIX

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. KonTponbhas pabota «Pacnpoctpanenue pagunoBoiH B Tponochepe» (KonTponbhas
pabora)
2. Tect «Ocobennoctu PPB Ha kocmuueckux paaunonunusax» (TectupoBanue)

Dopma peanusanuu: ITncemenHas padora
1. 3amuTa pacuérHoro 3ananus (Pacuetno-rpaduyeckas pabora)

®dopma peanuzaiuu: YcrHas popma
1. 3ammra naboparopHoit pabotel Nel (KommokBuym)
2. 3amuTa nadopatopHoit padoTsl Ne2 (Kosmnoksuym)
3. 3amura naboparopHoit paboTsl Ne3 (Kommoksuym)

BPC nucuuminHbl

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS YyCHeBaeMOCTH IO
AUCUHUILINHE:

KM-1 3ammra naboparopHoii pabotsl Nel (Kommoksuym)

KM-2 3amura maboparoproit padotsl Ne2 (KoyutokBruym)

KM-3 3ammra naboparoproii pabotsl Ne3 (KommokBuym)

KM-4 KontpomasHas pabota «Pacnpoctpanenue paauoBoiH B Tporochepe» (Kontponbhas pabora)

KM-5 Tecr «Ocobernnoctu PPB Ha kocmuueckux paguonunusxy» (TectupoBanue)
KM-6 3amura pacuérHoro 3amanus (PacuerHo-rpadudeckas padota)

Buja npoMexyToOUHOM aTTecTANMU — DK3aMEH.

Beca KOHTpOIBHBIX MeponpHsITHiL, Y0

Pazgen nucumimHe

Ungexc | KM- | KM- | KM- | KM- | KM- | KM-

3




KM:

-

Cpox KM:

12

14

15

16

OO61re BONpoChl pacrpoCcTpaHeHHs paAHOBOIIH

OO61re BONpocChl pacrpocTpaHeHHs paAHOBOIH

Pacnipoctpanenue painoBOIH BOJIM3H MOBEPXHOCTH
3emin

Pacripoctpanenne painoBOIH BOJIM3H MOBEPXHOCTH
3emin

Crpyxkrypa atmocheps 3emnu. MoHochepa u ee
BIIMSIHUE HA PACIPOCTPAHCHUE PAJNOBOIH

Crpyxkrypa atmocheps 3emnu. MoHochepa u ee
BIIMSIHUE HA PACIPOCTPAHCHUE PAJNOBOIH

Tponocdepa u ee BIUsIHUE Ha pacIpoCTpaHEHHE
PaIMOBOJIH

Tponocdepa u ee BIUSHUE HA pacIPOCTPaAHEHHE
PaaroOBOJIH

CHYTHI/IKOBI)IG JIMHHUH CBA3U

CHYTHI/IKOBI)IG JIMHHUHN CBA3U

Bec KM:

16

16

16

16

20

16




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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
I1K-3 NJ-2nk-3 YMeeT npoBOANUTH | 3HATH: KM-1 3ammra naboparopHoii padotsl Nel (KommokBuym)

buzngeckoe
MOJICITUPOBAHHE,
OCYILECTBIISITh BBIOOD
TEXHUYECKHUX CPEJACTB JUIS
NPOBE/ICHUST IKCIEPUMEHTA,

o0pabarbIBaTh  pe3yJbTaThI
IKCIICPUMEHTa, OLICHUBATh
MIOIPEIIHOCTH
IKCTIEPUMEHTAIBHBIX
JaHHBIX

OCHOBHBIE YpaBHEHUS
3JIEKTPOMArHUTHOTO TOJIS U
METO/bI X UCIOJIb30BAHUS
MpU pacyeTax MpOCTEUIINX
CTPYKTYp JJIsl U3y4YEHUs
3JIEKTPOMArHUTHBIX BOJIH,
YCIIOBHSI paclipOCTPaHEHUS
3JIEKTPOMArHUTHBIX BOJIH B
pa3IMYHBIX cpelax

YMers:

o0OpabaThIBaTh
AKCIIEPUMEHTAIbHbIE
JIaHHBIE C UCIOJIb30BAHUEM
COBPEMEHHBIX TEXHOJIOTHI
MIPUMEHATH METOJIbI
MaTeMaTU4ECKOTO
MOJIEITUPOBAHUS
PaIAOINHUAN pa3IUIHBIX
BHUJIOB 10 TUIIOBBIM
METOJIUKaM

OCYILIECTBJIATH MIOUCK U
aHaJIM3UPOBATh HAYYHO-
TEXHUYECKYIO HHHOPMAITUIO
110 PaCIpOCTPAHEHUIO

KM-2 3ammra naboparoproii padotsl Ne2 (KomnokBuym)

KM-3 3ammra naboparoproii padotsl Ne3 (KosutokBuym)

KM-4 KontponrHas pabota «PacnpocTpaneHue paauoBoiH B Tporocdepe»
(KonTposbHas paboTta)

KM-5 Tect «Ocobennoctu PPB Ha KOCMUYECKUX paTiOTHHUSIX)
(TectupoBaHnue)

KM-6 3ammra pacuérHoro 3ananus (Pacuetno-rpaduueckas paboTa)




PaJMOBOJIH B Pa3IMYHBIX
cpeliax U mapamerpam cpej




11. Cooeporcanue oyenounvix cpeocme. Illlkana u kpumepuu oyenueanus
KM-1. 3amura sadopaTopHoii padorsr Nel

@opmbl peaqu3anuu: YcTHas popma

Tun KOHTPOIbHOT0 MeponpusiTus: Komoksuym

Bec konTpoabHoro meponpusitusi B bPC: 16

IIpouenypa npoBeeHUsi KOHTPOJBLHOro Meponpusitusi: [IpoBepka BBIMOIHEHUS MOATOTOBKH K
nabopaTopHO# padoTe. Y CTHBIN Ompoc.

Kpartkoe conep:xanue 3aganus:
[TpoBepuTh MOHUMaHUE OCOOEHHOCTEN PACIIPOCTPAHEHUS PAJUOBOJIH B CBOOOAHOM
IIPOCTPAHCTBE

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3anyaHupOBaHHbIE pe3yabTathl | Bompocsl/3aganus 11 IpoOBEpKU

00y4eHUs 10 JUCIUIIHHE

3HaTh: OCHOBHBIE ypaBHEHHS 1.ITokaxxute, kKakas 001acTh PPOHTA BOTHBI
9JIEKTPOMArHUTHOTO TOJISI U METOJBI UX SIBJISIETCS CYLIECTBEHHOW TIPU PacipoCTpaHECHUU
UCTIOJIb30BaHUS npu pacueTax PaguoOBOIIH.

NPOCTEHIINX CTPYKTYp AT H3y4EHHUs 2.Kak knaccuuuupyroTcs Tpacchl, UMEIOIIHE Ha
DIIEKTPOMArHUTHBIX ~ BOJIH,  yCJIOBHUS MyTH OJMHOYHOE KIIMHOBUIHOE MPETISITCTBUE, U
pacHpoCTpaHEeHUsI  AJIEKTPOMAarHUTHBIX KaKiM METOJIOM PacCUUTHIBACTCS HAIPSHKEHHOCTh
BOJIH B Pa3IMYHBIX Cpeax HOJIs HA TaKoM Tpacce?

3.Kak u3MeHUTCS BeJIMYMHA HAIPSKEHHOCTH MO
3a KJIMHOBUAHBIM MPENSATCTBUEM HAa OTKPHITOU U
3aKpBITOM Tpaccax MpPU U3MEHEHHUH JIUHBI BOJIHBI?
4. 1300pa3ute cXeMbl pacpoCTpaHEHUsT PaIHMOBOIH
Ha Tpacce C «yCHJIMBAIOLIUM) NPETSITCTBUEM.
[TosicHuTe AIBIICHUE «yCHJICHHS HAMIPSKEHHOCTH
T0JIS1 32 IPEMSATCTBUEM.

5.Kaknumu MeToaMu pacCUUTHIBACTCS
HaIpsHKEHHOCTH TOJI Ha TPacce C MOJOTUMHU
MPENSITCTBUSIMU?

6.[Tonyaure hopMyiy, ONpenesIFOIIyI0 PaInyChl
30H Openens

7.[Jokaxkute, 4T0 00JIaCTh IPOCTPAHCTBA,
CYIIIECTBEHHAs TIPH PACIIPOCTPAHEHUH PATUOBOJIH,
MIPEICTaBISAET COO0M AIITUIICOU] BPALIICHUS.
8.ITomyuute GhopMyIIbl, OTIPEETAIONINE
3aBUCUMOCTD HaIPSKEHHOCTH TOJISl U MOIIIHOCTH B
MIPUEMHON aHTEHHE OT MPOTSHKEHHOCTH TPACCHI U
MapaMeTpoOB MePEeJA0IIEeTr0 YCTPOUCTBA.
9./lmarpamMma HaINpaBICHHOCTH H3JTydaTeIst
omuchIBaeTCst BeipaxkenueM F (6, @) =

sin(H)(l + cos(2<p))/2

[Toctpouts ceuenue JIH B miockoctu XOY B
NnoJsipHOM cucteme koopauHat. Berancnuts KH/I
M3IIydaTers.

10.KocMuueckas TMHUS CBSI3U UMEET




3annaHupOBaHHbIE pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKU

NpOTHKEHHOCTh 350 kM. MOIIHOCTh NiepeaTynKa
100 Bt, anuna Bonuel 5 cM. [lepenatomas u
npuéMHAsi aHTEHHBI UICHTUYHBI U TIPEJCTABIISIOT
coboit mapabonnyeckue 3epkaina ¢ 3PPeKTUBHON
wiomapio 0.4 M2, OnpenenuTh MOIIHOCTbD,
MOCTYHAIOUIYIO Ha BXOJl IPUEMHUKA.

11.Kak u3meHuTCst JaIbHOCTD JEHCTBUS
PaZMONIOKAIIMOHHON CTaHIINH, paboTaromieil ¢
nensiMu, 3¢ HEeKTHBHAS IUIOMAAb PACCESTHIS
KOTOPBIX 5 M2, Ha JUIMHE BOJIHEI 3 CM IIPU
YBEJIMYEHUH JIMaMeTpa 3epKajia aHTeHHBI ¢ 12 M 10
18 m? UyBcTBUTENBHOCTH IpHéMHKKa 5-10716 Br.
Mounocts nepenarunka 30 Br. KUII anteHHbI
0.75.

12.9KkcniepuMeHT OKa3all, 4YTO HANPSAKEHHOCTh
3JIEKTPUYECKOTO TOJIS B TOUKE MpUEMa Ha
paanoTpacce NpOTSKEHHOCTBIO 3 KM C
MPENSATCTBHEM B BUJIE IPOTSHKEHHOTO 31aHUS
BbICOTOM 30 M HE 3aBUCHUT OT 4acTOThl. Ha kakom
pPacCcTOSHUU OT MepeaoIeil aHTEHHBI
PaCIIOJIOKEHO MPENATCTBUE, €CIIA BHICOTHI
nepenaroniei u npuéMHoOM aHTeHH 35 M u 25 m?
13.IlnarpaMma HampaBJICHHOCTH U3JIy4aTess
OMHCHIBACTCsI BipaxkeHueM F (6, @) =

cos(20)(1 + cos(¢))/2

[Toctpouts ceuenune JIH B muiockoctu XOY B
NOJIApHON cucteme koopauHat. Berancautes KH/L
U3ITy4yaTes.

14.PaccunTaTh HaPSKEHHOCTD SJIEKTPUUECKOTO
T10JIs1, CO3/1aBa€MYIO COTOBBIM TeJe(OHOM Ha
paccrosinuu 2 km npu KIIJ1 antennsr 0.6 u
MOIIHOCTH Ha BXxoje anTeHHsl (.1 BT. AHTeHHOU
SIBJISIETCS DJIEMEHTAPHBIN 3JIEKTPUUECKUI
U3ITy4aTellb.

15.0npenenure 4yBCTBUTEIbHOCTh MPUEMHHKA
PaINOJIOKAIIMOHHON CTaHIUH, paboTaromeH ¢
uensiMu, 3¢ GeKTUBHAS TIOMAAb PACCESTHUS
KOTOPBIX HE MeHee 2 M?, Ha paccrosiHUAX 15 KM, Ha
JuiiHe BOJIHBI 3 cM. [IpuémM u nepenaya
OCYUIECTBJISIIOTCS HA OJJHY U TY )K€ aHTCHHY,
KOd(hpuIMeHT HanpaBICHHOTO IEUCTBHUS KOTOPOI
paseH 1000. MomnocTs nepenaruuka 10 Br.
16.11pn xaKkoil BEICOTE CTPOEHHUSI, PACIIOIOKEHHOTO
Ha pacctosauu 400 M OT epearoIIei aHTEHHBI,
MHOXHUTENb ocinabnenus V > 1.1? Obmas
MPOTSHKEHHOCTD TPACChl 1 KM, TIMHA BOJIHBI 8 CM.
BricoTsl niepenaronieit u npuéMHoil anteHH 40 M u
30 m.

Onucanue MKaJbl OLICHUBAHUA:




Oyenka: 5 («OTIAUYHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME WJIH BBITIOJHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonneHus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO UJIU MPEUMYILECTBEHHO HE BBINOJIHEHO

KM-2. 3amuTa JadopaTopHoii padoTbr Ne2

®opmbl peanusanun: YcrHas popma

Tun KOHTPOIbHOTO MeponpusiTusi: Komoksuym

Bec koutposbHoro meponpusitusi B bPC: 16

IIpouenypa npoBeeHUsi KOHTPOJBLHOr0 Meponpusitusi: [IpoBepka BBIOJHEHUS TTOJITOTOBKU K
nabopatopHoii pabore. Y CTHBIHM ompoc.

Kpatkoe cogepxxanue 3agaHusi:
[TpoBepuTh MOHUMaHUE OCOOEHHOCTEN PACIIPOCTPAHEHUSI PAJMOBOJIH B BOJIM3H MOBEPXHOCTH

3emin

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3annaHupOBaHHbIE pe3ysbTaThl 00yueHus | Bompockl/3aganust 1u1st npoBepKu
110 JUCLMILIMHE

3HaTh: OCHOBHEIE YpaBHEHHUS 1.ITo kakoMy IpU3HAKY [TOYBBI AEIATCS Ha
ANIEKTPOMATHUTHOTO TOJS M METOABl MX MPOBOJIHUKY U AUDIIEKTPUKHU

HCIIOJIb30BaHUS npu pacderax 2.Kakue cTporue u npuOinKeHHble TPaHUYHbIE
MPOCTEUIINX CTPYKTYp Uil H3y4YEHUS YCIIOBHSI BBITIOJHSAIOTCS HA TPaHULIE pa3aena
SJICKTPOMArHuTHBIX BOJIH, yCJ10BUA BO3yX — 3C€MJIA

pacupoCTpaHEHUsT  3JIEKTPOMArHUTHBIX 3.B kakux ciydasx MOXHO MOJIb30BaThCS

BOJIH B Pa3JIMYHBIX CpEIax yrpoieHHoH (hop-mynoit BBenenckoro

4.Kak BIUAIOT MEJIKHE HEPOBHOCTH MIOBEPXHOCTH
Ha Jyar-paMMy HalpaBJICHHOCTH U3JIydaTelis,
MIOIHATOTO HaJl OBEPX-HOCTBIO 3EMJIIU

5.9r10 Takoe paccTosHUE NPIMONA BUIUMOCTH?
6.Kakum 00pa3oM yuuThIBaeTCs BIUSHUE
chepUyHOCTH MO-BEPXHOCTH 3eMIIH MTPU
M0JIb30BaHUU MHTEPPEPEHIIMOHHOM (pop-Mynoit
7.11pu KaKuX PacCTOSHUSIX MEXKIY aHTEHHAMH
MTOBEPXHOCTb 36MJIM MOYKHO CUMTATH IIJIOCKOH,
€CJIM IPUEMHAsI U NepEeJarolas aHTEHHBI TOIHATHI
Ha BBICOTY 4 M 1 28 M

8. i xakWX yTJIoB MaJleHUs] MOKHO CUMTATh
IIOBEPXHOCTb 36MJIM POBHOM, €CJIM BBICOTA




3annaHUpOBaHHBIE pe3ynbTaThl 00yueHus: | Bormpockl/3aganust 11st mpoBepKU
10 TUCLUILINHE

HEPOBHOCTEH 8 CM, IJIMHA MaJaroIIe BOJIHBI 8 CM
9.IToctpoiiTe AuarpaMmMy HampaBICHHOCTH
TOPU30HTAIILHOTO JIEKTPUYECKOT0 BUOpaTopa,
PacIoyioKEeHHOTro Ha BbicoTe N = 8 M Hax
UJealIbHO MPOBOIAIICH MJIOCKOCTBIO B IEKaPTOBOM
Y TIOJISIPHOM crcTeMax KoopauHat. Pabodas
yacrora f = 150 MI'u. Onpenenure M0I0KEHUS
MaKCUMYMOB 1 MUHHMYMOB IIOJISI.
10.IToctpoiiTe nuarpaMMy HanpaBICHHOCTH
TOPU30HTAILHOTO AJIEKTPUYECKOT0 BUOpaTopa,
pacmosoKeHHOro Ha BeicoTe h = 8 M Hax
JURJIEKTPUYECKUM ITOIYIIPOCTPAHCTBOM C
MIPOHUIIAEMOCTHIO 4 B IEKapTOBOW U MOJSPHOMN
cucteMax KoopauHat. Pabouas yacrora f = 150
MI'u. Onpenenure MoioKeHUs MAKCUMYMOB U
MUHUMYMOB TIOJIS.

11.ITocTpoiiTe AuarpaMMmy HanpaBiI€HHOCTH
BEPTUKAIBHOIO AIEKTPUUYECKOr0 BUOpaTopa,
pacIosoKeHHOro Ha BeicoTe h = 8 M Hax
UJeaIbHO MPOBOJIALIEH MJIOCKOCTBIO B IEKaPTOBOM
Y TIOJISIPHOM cUCTeMax KoopauHat. Paboyast
gactota f = 150 MI'. OnpenenuTe moja0KeHusl
MaKCHUMYMOB 1 MUHUMYMOB II0JISL.
12.IToctpoiite AuarpaMMmy HarnpaBiICHHOCTH
BEPTUKAIBHOIO JIEKTPUIECKOT0 BUOpaTopa,
PacIoyIoKEHHOT0 Ha BbicoTe N = 8 M Hax
JUBJIEKTPUYECKUM ITOJYIIPOCTPAHCTBOM C
MIPOHUIIAEMOCTHIO 4 B IEKAPTOBOM U MOJIIPHOM
cucremMax kKoopauHat. Pabouas gacrora f = 150
MI'u. Onpenenure Moji0KeHNUsE MAKCHMYMOB U
MUHUMYMOB TIOJIS.

13.06bscHUTE pOsIb 30H PpeHens B
(hopMUpOBaHUH OTPa-)KEHHOTO JIyda

OnucaHue MKaJbI OlleHUBAHUS

Oyenxa: 5 («OTIIMYHOY)
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 («XOpoIo»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoineHus snanus: OneHkKa "XopoIo" BEICTABISIETCS CIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 3a]1a9

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. S0
Onucanue xapakmepucmuku ebinonneHus 3nanus: OLeHKa "yI0BIeTBOPUTENLHO" BBICTABISETCS
eCJIM 3aJaHue IPEUMYIIECTBEHHO BBITIOIHEHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)

10




Onucanue xapakxmepucmuxu evinoanenus snanus: OUeHKa "Hey10BIETBOPUTEIIBHO" BHICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBINOJIHEHO

KM-3. 3ammra saboparopHoii padorbr Ne3

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOobHOrO0 Meponpustusi B BPC: 16

IIpouenypa npoBeneHusi KOHTPOJILHOI0 Meponpusitusi: [IpoBepka BBINIONHEHNS OATOTOBKHU K
naboparopHoil pabore. Y CTHBIN onpoc.

KpaTkoe conep:kanue 3a1aHusi:

IIpoBepuTh NOHUMaHKUE OCOOEHHOCTEN pacIIpOCTPaHEHHsI PAJHOBOIH B HOHOChEpE

KoHTposibHbIe BONPOCHI/3aJaHUA:

3anyaHupOBaHHbIE Bomnpocel/3aganust a1t IpoBEpKU

pe3yibTaTtel  OOy4eHus IO

JVICIIATUTAHE

YMerTs: oOpabaTtbIBaTh 1.PaccuuTaiiTe NpOTSAKEHHOCTD «30HBI MOJTYAHUS,
IKCIIEpUMEHTAIbHBIC JJaHHBIC ecld Nyppgy = 9 X 10%30/cM3 |, Appgoe= 300 kM, f = 4MTI'11
c HCII0Jb30BaHUEM 2.B amana3zoHe KakuX YIJIOB MMaJICHUsI HA HXKHUM CIIOM

COBPEMEHHBIX TEXHOJOTHI

HnoHOC(epsl OyAET MPOUCXOJUTH OTPAKEHHE PATUOBOJIHBI
gacToThl f = 16 MI', eciut Ny g = 10° 31/cM3, Ay, = 400
kM? Uemy paBeH MpH 3TUX YCIOBUAX KPUTHUECKUH YToJ
3.Iloacuutaiite N,y 4, HOHOCHEPHOTO CIOS, €CITU
MaKCHUMaJIbHasi YaCTOTa BOJIHBI, OTPAXKAFOIIEHCS MTPH MaJACHUN
Ha cioi o yriom 6, = 0, papaa f=11 MI'
4.1300pa3ute xapakTep TPAaeKTOPHH PaMOBOJIH YaCTOTOMH 5,
15 u 30 MI't, magatomumx mop yriom 60°Ha noHOChepHBIH
CJION ,MaKCHMaJIbHasl NEKTPOHHAs MJIOTHOCTh

KOTOpOro N,,q, = 10° an/cm3

5.0npenenute MakCUMaJIbHO IPUMEHUMYIO YacTOTY IS
HazemHol KB pagnonunum, ecnu ee npotskeHHocts ' = 1000
kM, Nypmax = 6 X 108 51/ cM3, BBICOTa €lOSI, OT KOTOPOTO
npoucxoaut otpakerue h = 300 km

6.11300pa3ute BEICOTHO-UYACTOTHYIO XapaKTEPUCTUKY
noHOCHEPHI U TOSICHUTE TTOHATHE IEUCTBYIOIIEH BBICOTHI
CJIOSl U KPUTUYECKON YacCTOThI

7.Kakue napameTpbl HOHOC(EPHI U3MEPSAIOTCS] HA3EMHBIMU
CTaHUUSAMH U CTAHLUSAMH, Pa3MELICHHBIMH Ha CITyTHUKAX
8.ITosicHuTe MpolLiecc OTpakeHUs PalnOBOIH OT HOHOC(hEPHI
9.Kak onpenensttorcs (hazoBasi ¥ rpyImnoBas CKOpOCTH
pPaguoBOJIH B HOHOChEpe

10.Kakue siBneHust HaOMIOJAI0TCSA IPU PACIPOCTPAHEHU U
PaIMOBOJH B HAIPABJICHUH, IEPIICHANKYISIPHOM K CHIIOBBIM
JMHUSAM TOCTOSSHHOT'O MarHUTHOTO 10JIs 3eMJIH

11.Kakue siBiieHus: HabIIOJAIOTCS IPU PacpOCTPaHEHU U
PasMOBOJIH B HAlpaBJIEHUH, COBIAJAIOIIEM C HAIIPaBICHUEM
CHJIOBBIX JIMHUH TIOCTOSTHHOTO MarHUTHOTO TTOJIST 3eMITH
12.01 kakux napaMeTpoB 3aBUCUT IIPOBOAUMOCTb U
JTUBJIEKTpUYECcKasi IPOHUIIAEMOCTh HOHU3UPOBAHHOTO Ta3a
13.M306pasute rpadvk U3MEHEHHsI SJIEKTPOHHOU TIOTHOCTH
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3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU

pe3ynbTaThl  OOy4YeHHUsS IO
JUCLHUIIIINHE

MOHOC(HEPBI C BBICOTOU IS THS ¥ HOYH U TIOSICHUTE €0

Onucanne MKAJbI OIleHUBaAHUS:

Oyenka: 5 («OTIAUYHO)

Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBITIOJTHEHO B MTOJIHOM 00bEME HJIH BBITIOJHEHO MPEHUMYIIICCTBEHHO BEPHO

Oyenxa: 4 («XOpoILO0»)

Huoichuii nopoe evinonenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHLHOY)
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIIECTBECHHO BBITIOJHEHO

Oyenxa: 2 («HEYIOBIECTBOPUTEIBHO»)
Onucanue xapaxmepucmuxu 6blnoanenus 3Hanus: OLeHKa "HeyJOBIETBOPUTEIBHO" BBICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-4. KoutpoJabHas padora «PacnpocTpaneHue paauoBoJiH B Tponocdepe»

®opmbl peaju3anum: buiersl (MMCbMEHHBIN OIPOC)

Tun kouTposabHOro Meponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 16

IIpoueaypa npoBeleHHs: KOHTPOJIbHOI0 MeponpusaTusi: [luceMeHHas KOHTpObHas paboTa Mo
OuieTaM MPOBOJIUTCS Ha MPAKTUYECKOM 3aJIlaHUH.

Kparkoe conep:kanue 3aaHus:

[TpoBepuTh MOHMMaHUE OCOOEHHOCTEN pAacIIPpOCTPaHEHUsI PaJAMOBOJIH B Tporocdepe

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3annaHUpoBaHHbBIE  pe3yibTaThl | Bompockl/3aganust 11t IpoBEpKU

06y‘leHI/I$I MO JUCIUIIIINHEC

YMeTn: IMPHUMCHATH METOAbI
MaTeMaTU4eCKOro
MOJEIUPOBAHUS PaguOIMHAN
pPa3iIMYHBIX BHUJIOB I10 THUIIOBBIM
METOANKaM

1.Kakomy Buay pedpakuuu B Tporocpepe COOTBETCTBYET
semmunHa dn/dh = 5 - 10™°km™1? U3o6pasute
TPAEKTOPHIO CKOJIB3SIIETO JIy4a, PACCUNTaB PaJUyC €ro
KpUBU3HBI. PaccunTaiiTe Takxe paguyc SKBUBAJICHTHON
MOJIENH 3€MIIM U TOCTPOUTE TPAEKTOPHIO JIyda JJIsl 3TOU
MaTeMaTHYECKOW MOJENH

2.Kakomy Buy pedpakiuu B Tpornocgepe COOTBETCTBYET
senuunHa dn/dh = —4 - 10~ 5km~1? Uzobpasute
TPAEKTOPHIO CKOJIB3SIIETO Jyda, PacCCUUTaB paguyc ero
KpUBH3HBI. PaccunTaiiTe Takke paguyc SKBUBAJIEHTHOU
MOZENIH 3eMIIM U IOCTPOUTE TPAEKTOPHIO JTyda I 3TON
MaTEMaTHYECKON MOJEIIH.

3.Kakomy Buay pedpakmuu B Tpornochepe COOTBETCTBYET
sennunna dn/dh = —20 - 10~°km™~1? U306pasure
TPAEKTOPHUIO CKOJIB3SIIIETO J1yda, PACCUNTAB PAJUyC €ro
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3anmaHuUpoOBaHHBIE  pe3yibTaThl | Bompockl/3aganust 11t IpOBEpKU
00y4YeHUs 10 TUCITUTINHE

KpUBU3HBI. PaccunTaiiTe Takxe paguyc SKBUBAJICHTHON
MOJIENH 3€MIIM U ITIOCTPOUTE TPAEKTOPHIO JIyda AJIsl ATOU
MaTeMaTUYECKOU MOJEIH.

4.CpaBHUTE IIPOTAKEHHOCTh PACCTOSIHUSI IPSMOM
BUJIUMOCTH MIPU OTCYTCTBUU pedpaklvu U NpU yCIOBUH
HOpMaJIbHOU TporocdepHoil pedpakium.

5.Kakomy Buay pedpakuuu B Tporocdepe COOTBETCTBYET
senuunHa dn/dh = 15,7 - 10~°km~1? Uzo6pasure
TPAEKTOPHIO CKOJIB3SIIETO JIyda, paCCUUTaB paguyc ero
KpUBU3HBI. PaccunTaiiTe Takxe paguyc SKBUBAJICHTHOU
MOZEJIA 3€MJIM U IIOCTPOUTE TPACKTOPHIO JIyda I 3TON
MaTeMaTUYECKOU MOJENIH

6.YeM BbI3BAHO MOIVIOIIEHHUE B THIPOMETEOPAX, OT KaKUX
rapaMeTpoOB OHO 3aBHCHUT

7.Uem BBI3BAHO CEJIEKTUBHOE IMOTIIONICHUE B Tporocdepe u
OT KaKMX IIapaMeTPOB OHO 3aBUCUT

8.M300pasure rpaduk 3aBUCUMOCTH TTOKA3aTEIIsI
MIPEIOMIICHUS C BBICOTOMN AJI1 «<HOPMAaJIbHOU Tporocgepbi»
9.IlosicHuTE MOHATHE «HOPMAIBHOMN Tponocheps».
Kaxkogsl ee mapamerpsi? IIpucyiia 1u HopMalibHON
Tporocdepe pedpakuus

10.KakoB xumuueckuii coctaB Tpornocdepsi? OT yero
3aBUCHUT BEJIMYMHA OTHOCUTEIIBHON AUIIEKTPUUYECKOMN
MIPOHHUIIAEMOCTH B Tpornocepe. Uemy oHA MPUMEPHO
paBHa? Uemy paBHa OTHOCHUTEIbHAS YAEIbHAs
IIPOBOJUMOCTD

OnucaHue MKaJbI OLleHUBAHUS

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

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yl0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmuxu évinonneHus 3uanus: OueHKa "yI0BIeTBOPUTEILHO" BBICTABIIAETCS
€CIIU 3a/laHU€e TPEUMYILECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-5. Tect «Ocodennoctu PPB Ha kocMiU4YeCcKHX paguoJMHUAX)

®opmbl peanuzanuu: buners! (MIcbMeHHBIH 0npoc)
Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue

Bec koHTpOBbHOrO Meponpusitusi B BPC: 20
13




IIpouenypa npoBeaeHusi KOHTPOJBLHOIO0 MeponpusaTusa: Ha sieknuu 1o BapuaHtam BBLIAETCS
TECT.

KpaTlcoe CodcpiKaHUuE 3alaHUA:
HpOBepI/ITb 3HAHMA [0 0COOEHHOCTIM pacrnpocCTpaHCHUA PaaAOBOJIH Ha CITYTHUKOBBIX JIMHUAX
CBsA3HU

KoHTposibHbIe BONPOCHI/3a1aHUA:

3amnaHUpOBaHHbBIE pPe3yabTaThl O0y4deHHs 1o | Bompockl/3aganus 1uist IpOBEpKU
JTUCHUTIIINHE

YMeTh: OCYIIECTBIATH MOUCK U aHAIU3UPOBATH 1.Knaccuduuupyiite opOUTH KOCMUYECKUX
HaY4YHO-TEXHUYECKYIO nH(}OpMALIHIO no anmnaparoB 110 BHICOTE HaJl YPOBHEM MOps
paclpoCTpaHEHUIO PATUOBOIH B Pa3IMUHBIX 2.113 xakux cooOpakeHuil BeIOUpaeTcs
cpelax U napaMmerpam cpej HECyIas 4yacToTa 1 pabouas moioca 4acToT

CIIYTHUKOBOM JIMHUH CBSI3U

3.Kakoe BnusiHEE HOHOC(]Epa OKa3bIBaeT Ha
paboTy CIyTHUKOBOM JIMHUU CBSA3H

4.Kakwue (hakTopsl BIHUSIOT HA BBIOOD
MOJISIPU3aLMU CIYTHUKOBOM JIMHUM CBSI3U
5.Knaccudunupyiite opoOUTH KOCMUYECKHUX
anmnaparoB I10 BEJIMYMHE HAKJIOHEHUS yria
MEXy SKBaTOPUAILHON U OPOUTATBHOM
IIJIOCKOCTSIMU

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 (KOTIUIHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS ECIIN
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAIIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/1aHU€E IPEUMYILLECTBEHHO BBITIOJHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBHITIOJIHEHO HEBEPHO MJIM NMPEUMYIIECTBEHHO HE BBHIITOIHEHO

KM-6. 3ammTa pac4yéTHOro 3a/1aHus

®opmbl peanausanuu: [luceMennas padora

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpObHOrO Meponpusitusi B BPC: 16

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOTO Meponpusitusi: B Hauane cemecTtpa CTyAeHTaM
BbIIAETCS 3aJaHue Ha pacu€éT paJWOJIMHHUH,  KOTOPOE COCTOMT M3 HECKOJIBKHX 3TalloB:
NPUKUABIYHBIA  pacdy€T, MoJenb HOHOc(hephl,  IMOCTPOEHHE TPACKTOPHIl pachpoCTpaHEHUS
PaMOBOJIH, aHAJIU3 pabOTHI IMHUK. B TeueHne cemecTpa CTYJAEHTHI CAAI0T KaX bl 3Tam paboThl.
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KpaTkoe conep:kanue 3a1aHus:

Pacuér mapameTpoB TUHUHN JaTbHEH paaIuoCBs3H U aHAIU3 paOOThI JIUHUU

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3arraHupoBaHHBIE Pe3yibTaThl | Bompockl/3aganus s MpoBEPKU

O6y‘leHI/IH 10 JUCHHUIIIINHE

YMeTn: IMPUMCHATH MECTOAbI
MaTEMaTHYECKOT O
MOJCIIMPOBAHUSA  PAJAUOIMHUI
Pa3IMYHBIX BUJOB 110 TUIIOBBIM
METOAUKaAM

1.3 ananu3a BBICOTHO-4aCTOTHOM XapaKTEPUCTUKU
(MOHOTpaMMBbl) YCTAaHOBIIEHO, YTO KPUTHYECKAsl YACTOTa
cinos E paBua 3 MI'n, a ciiost F—9 MI'11. BeicoTsl 3THx
cnoeB — 120 kM u 350 kM cOOTBETCTBEHHO. PaccTosiHue
MEX1y IepefaroliuM U IpueMHbIM HeHTpamu — 2000 k.
Kak BeIOpath pabouyro 4acTtoTy (yKa3aTh JOMYCTUMBIi
JIMara3oH 4acToT), YTOOBI 00ECTIEYUTh OTCYTCTBUE
HHTEep(HEPEHIIMOHHBIX 3aMUPAHUH ?

2.11pu kakux yriax MnaJeHus Ha HUKHIOK TPaHUILY
noHocdepy 0; = 30°, 8, = 45°, 63 = 60° npousoiiger
OoTpakeHue OT HOHOC(hEPhI PaAMOBOJIHEI ¢ yacToTou f=10
MTI', ecinu BenmMurHAa MaKCUMyMa 3JIEKTPOHHOMU
KOHIIEHTpaluK coctasisier 4,9 - 10° 3“/ M3

3. OnpenenuTh MPOTHKEHHOCTD 30HBI MOJTYAHUS JIJIS
paanoBoiH 9acToThl 12 MI', ecniu BpICOTa MakCHMyMa
AJIEKTPOHHOW KOHIIEHTpaluu paBHa 250 kM, a BeTuYrMHa
MaKCUMyMa 3JIEKTPOHHON KOHIIEHTpAaIlMu COCTaBisieT 3,6 -

105 BJT/CM3

4.0t1passarcs 1 OT HOHOC(EpBI PaIHOBOIIHBI C YACTOTAMHU
fl1= 6 MI'n, £2=12 MTI'ny, £3=18 MI'1, ecniu yron najeHus Ha
HIDKHIOIO TPaHMILy HOHOC(hepHl paBeH 60°, a BeTndnHa
MaKCUMyMa 3JIEKTPOHHON KOHIEHTpauuu cocrasisier 4,9

105 3JT/CM3

5.YTo Takoe BOJIHOBOE pacnucaHue?

6.KaxoBbI OCHOBHBIE [TOJIOKEHUSI METO/1a pacyeTa
HaIpPSHDKEHHOCTH 110JIs?

7.Iloscaute cmpicn MITY, HITY, OPY. U3 kakux ycnoBui
BBIOMPAIOTCS 3TU YaCTOTHI?

8.KakoBbl NpUYMHBI 3aMHUPaHUI Ha JE€KaMETPOBBIX
PaAMONIMHUAX, U KAKUE MEPBI MO3BOJISIOT IOBBICUTH
YCTOWYMBOCTD Iprema?

9.Ilepeuncnute OCHOBHBIE IOCTOMHCTBA M HEJOCTATKH
JIMHUW PaJNOCBSI3H HA IEKAMETPOBBIX BOJIHAX

10.Kakue 3¢hhekThl yuuTHIBaIOTCS NP aHAIN3€E BPEMEHU
pacpoCTpaHEHHUsl paJUOCUTHANIA B HEOJHOPOIHON
JTUCTIEPTUPYIONIEH cpelie B MPUOIMKEHUH TeOMETPUIECKON
ONTHUKU?

11.Kakum 06pa3omM MOKHO U3MEPHUTH MOJTHOE AJIEKTPOHHOE
COJIEP’KAHUE IBYXUACTOTHBIM METOAOM?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHKa "OTINYHO" BBICTABIISETCS €CIIH 3aJaHNe
BBITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenka: 4 («xXOpoLIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABJICHUE ISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHuE MPEUMYIIIECTBEHHO BBITIOJHEHO

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

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpouenypa npoBenenust

DK3aMeH IPOBOJUTCS B YCTHOU opme 1o Omietam

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 u KOHMPOAbHBIX 60NPOCOB NPOBGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenmusi/ Unaukarop: MJI-2nk-3 YMeer npoBoauTh PU3NUECKOE MOACIUPOBAHUE,
OCYIIECTBIISITH BEIOOP TEXHHUUECKUX CPEICTB ISl MPOBEICHUS DKCIIEPUMEHTa, 00padaThIBaTh
pe3yNbTaThl SKCIIEPUMEHTA, OLIEHUBATh MOTPEIIHOCTU HKCIIEPUMEHTATBHBIX TAHHBIX

Bonpocsl, 3aganus
1.Ctpoenue 31eMeHTapHOr0 IEKTpHUUEcKoro nsimydarens. [lonsaTue nanbHei 30HBI.
Jmarpamma HanpaBJIeHHOCTH U3TydaTelis. BeraucnuTe KodQPUIUeHT HanpaBIeHHOTO
JeMCTBUS 3JIEMEHTAPHOT'O JIEKTPUUECKOr0 U3ITydaTes
2. Tponocdepnas pedpakiusi: OTpULIaTEeNIbHAS, TOJIOXKUTEIbHAS, KpUTHUYECKAS,
cBepxKpuTuueckas. TpaeKTopuu Jiydell Ipu UCIIOIb30BaHUN SKBUBAIIEHTHOI'O pajnyca 3eMiu
3.PaccrostHue mpsiMOil BUIMMOCTH B HEOJHOPOAHOM Tporochepe. DKBUBAJICHTHBIN PaInycC
3emin
4.Pedpakius paauoBOIH B Tporocdepe. YpaBHEHHUE JIyda B HEOTHOPOJIHON CepuIecKu
cioucToi Tporocdepe. Paanyc kpuBu3Hbl ny4eil B Tpornocgepe (6e3 BIBOIA)
5.3aryxaHue JIeKTPOMarHuTHOTO MoJIsl B Tporocdepe 3emiin
6. Tponocdepa. DnexTpuyeckre napameTpsl Tponocdepbl. MeToabl n3MepeHus
JURJIEKTPUYECKON TPOHUIIAEMOCTH Tpornochepsl 3emiin
7 IlonepeyHoe pacnpocTpaHEeHUE paiiOBOIH B HOHOC(]Epe ¢ yUETOM BIUSHUS MAarHUTHOTO
noJist 3emisiu. OObIKHOBEHHAsI U HEOOBIKHOBEHHAsI BOJIHBI (3aIIUIINTE OCHOBHBIE YPaBHEHUS U
MOSICHUTE XOJ] PELICHMS)
8.ITpononpHOE pacnpocTpaHeHHE PaJAUOBOJIH B HOHOC(hEpE ¢ yUETOM BIUSHUS MarHUTHOTO
noss 3emnu. Dpdext Papazes (3anUIINTE OCHOBHBIE YPABHEHUS U MOSICHUTE XOJ1 PEIICHUS)
9.OnexTpoMarHuTHBIE TapaMeTPbl HOHOC(EPHI ¢ YUETOM BIUSHUS MarHUTHOTO MO 3eMIIH
(3anmMIIMTE OCHOBHBIE YPAaBHEHUS U IOSCHUTE XOJ PELLICHUS)
10.3akon cexanca. Tpaekrtopun jiyuerd B uoHocdepe. 30Ha MmoryaHusi. MakcumanbHas
NpUMEHNMas 4YacTOTa, HAMMEHbIIasi IPUMEHUMast YacToTa
11.01paxenue u npeaomiieHue paJuoBOIH B HOHOC(hepe 0e3 yuéra BIUSHUS MarHUTHOTO OIS
3emin
12.21exTpoMaruuTHbIE MapamMeTpsl HoHOC(hephl 63 yuéTa BIUSHUS MarHUTHOTO TOJIs 3eMJTU
13.Ctpoenue atmochepst 3emnu. Monocdepa. Ilpuannsr o6pazoanus nonochepsl. Croucras
CTPYKTypa HOHOCHEPHI
14.Yuér cheprnyHOCTH NOBEPXHOCTH 3€MIIM IPU aHAIM3€ PacIIPOCTPAHEHHS PaIMOBOIIH
15.BinsHrEe MOBEPXHOCTH 3€MJIM Ha PACIIPOCTPAHEHHE paauoBOIIH. PaccTosiHue psMon
BUAMMOCTU. Moaenu paguoauauidi. O01acTh NPOCTPAHCTBA, CYIIECTBEHHAS MPU OTPAXKESHUH.
16.061acTh MPOCTPAHCTBA, CYIIECTBEHHAS TIPU PACITPOCTPAHEHNUU PAANOBOIH. 30HE Dpenens
17.MakpocKonn4ecKoe ONMCAHNUE CPEBI C TOUKU 3PEHUS DIIEKTPOIMHAMUKU: TPOBOAHUKH,
JURJIEKTPUKHU, TIOTYPOBOAHUKY. KoMIiekcHas auseKTpudeckasi MpOHUIIAEMOCTh CPEbI.
['paHnyHBIE YACTOTA U ITIMHA BOJIHBI
18.Pagnonunus ¢ nepeorpaxkennem. [lonydnre ocHOBHOE ypaBHeHHE paanoauHun. [lotepu
pannonuHuU. OCHOBHBIE IOTEPH
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19.Pagronnnus ¢ HenocpeaCTBEHHOM nepeaaueii s3ueprun. Ilomyunte ocCHOBHOE ypaBHEHUE
panuonuuuu. [lorepu paguonuuuu. OCHOBHBIE TOTEPH

20.CtpoeHue 31eMeHTapHOr0 MarHuTHOTO u3nyudaress. [lonsitue ganbHeit 30ub1. Jlnarpamma
HalpaBJIEHHOCTH U3JlyyaTess. Beruncnure ko3 GuuueHT HanpaBiIeHHOro AEHCTBUS
3JIEMEHTApPHOI0 MAarHUTHOT'O U3J1y4aTess

21.CnyrHukoBble TUHUHU CBs13U. Kitaccudukaiys opoOUT KOCMUYECKHX anaparoB
22.CnyTHUKOBBIE paIMiOHABUTAIMOHHbIE CUCTeMbl. OCHOBHBIE TpeOOBaHM. 3a1auu.
OnpezneneHue MeCTONOJIOKEHUS Mosb3oBaTels. [Ipobiema cuHXpoHHU3aLuu

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Kak u3MEeHHUTCSI MOIIIHOCTh B MPUEMHOM YacTU PaIMOJIMHUN IIPU YBEIMYCHUH PACCTOSHUS
MEXK]ly NIepearolle 1 TPUEMHON YaCTAMU
OTtBeTsI:
1) VBenuuutcs 2) Ymensiintcs 3) He usmenurcs
BepHsiii oTBeT: 2) YMEHbIIUTCS
2.Kak U3MEHUTCSI MOIITHOCTH B MPUEMHOM YaCTH PaJUOJIMHIY MTPH YBEITHMYECHUHU KOd(DHUIeHTa
YCUJICHUS TIEPEIatolleil aHTEHHBI
OTBeTHI:
1) YBenmuuutcs 2) Ymenbuutcs 3) He usmenurcs
Bepnpiii otBet: 1) YBenuuures
3.06macTh IPOCTPAHCTBA, CYIIECTBEHHAS ISl PACIIPOCTPAaHEHUS PaIUOBOIIH, 3TO
OTBeTHI:
1) oOnacTh Mexay nepeaaTuuKoM U MPUEMHUKOM, B KOTOPOU COCPEIOTOUEHA Maslasi 4acTh
nepesaBaeMoi MOIIHOCTH 2) 00J1acTh MEXy [EPEIATYMKOM U IPUEMHUKOM, B KOTOPOM
COCpeIoTOUeHA OCHOBHAS YacTh MepeaBaeMoi MOIIHOCTH 3) 00JaCTh MEXKIY NMEePeIaTIuKOM U
NpUEMHHUKOM, B KOTOPOH COCpe0TOUEHA ITOJI0OBUHA [TEPEIaBaeMOil MOIITHOCTH
BepHnblii 0TBeT: 2) 0651aCTh MEXTy NEpEIaTYMKOM U IPUEMHUKOM, B KOTOPOIA
COCpENOTOYEHA OCHOBHAS YacTh epeaBacMoOi MOIIHOCTH
4. Kak BAMSIOT MEJKHE HEPOBHOCTH MOBEPXHOCTH HA IUAr-paMMy HaIllpaBJIE€HHOCTH
U3ITy4yaTelis, HOIHATOr0 HaJl IOBEPX-HOCTHIO
OTBeTsI:
1) He BIUAIOT 2) YMEHBIIAIOT YPOBHU MaKCUMYMOB U YBEJIMYMBAIOT YPOBHH MUHUMYMOB
JMarpaMMbl HAIIPaBJIEHHOCTH 3) YBEJIMUMBAIOT YPOBHU MAKCUMYMOB M YMEHBILIAIOT YPOBHU
MUHUMYMOB JHarpamMMbl HallpaBJI€HHOCTU
BepHblii 0TBET: 2) yMEHBIIAIOT YPOBHU MAaKCUMYMOB U YBEIMYUBAIOT YPOBHH MUHUMYMOB
JyarpamMmbl HalpaBJI€HHOCTU
5.I1o kakoMy MpU3HAKY MOYBHI JAENATCA HAa IPOBOJHUKHU U AUDIIEKTPUKHI
OTBeTHI:
1) o YyacToTe MEKTPOMAarHUTHON BOJIHBI 2) 1O (a3e 37eKTPOMAarHUTHON BOJIHBI 3) 1O
aMIUIUTY/I€ AJIEKTPOMAarHuTHON BOJTHBI
Bepublit oTBeT: 1) 0 4acToTE 3JIEKTPOMArHUTHOM BOJIHBI
6.I1pu pacpocTpaHeHUH paJlOBOIHBI B MOHOC(EPE B HAIIPABIEHUH, COBIAJAIOIIEM C
HalpaBJIeHUEM CUJIOBBIX JIMHUH MOCTOSIHHOTO MAarHUTHOTO Mot 3emMiu, Habmoaaercs 3¢ dexr
OTtBeTHI:
1) Maxkcsenna 2) I'epria 3) ®apanes
Bepwnsriit oteT: 3) @apanes
7.Kakue napametpsl HOHOC(HEPHI U3MEPSAIOTCS HA3eMHBIMU HOHOC(EPHBIMU CTAHIMSIMU
OTBeTHI:
1) yacroTa ci104 1 MUHUMAaJIbHAs KOHLEHTPALUs MIEKTPOHOB B €J10€ 2) NPOTSHKEHHOCTD CIIOS U
CpeIHss KOHIEHTPAIUs JIEKTPOHOB B cJIo€ 3) BBICOTA CJI0SI U MAaKCUMaJIbHasl KOHIIEHTPAIHs
AJIEKTPOHOB B CJI0€
BepHnbslii oTBeT: 3) BbICOTA €105 U MaKCUMallbHAasi KOHLIEHTPALIUS 3JIEKTPOHOB B CJI0€
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8.Pedpakuus pagroBosH B Tponocgepe - 3To

OtBeTsI:
1) MCKpUBJICHNE TPACKTOPHH JIyda M3-3a U3MEHEHUS ITOKa3aTells MPeIoMIICHHUS Tporochepsl ¢
paccTosiHuEM 2) BBIIPSMIICHHS TPACKTOPUH JIyda W3-3a U3MEHEHHUsI T0Ka3aTessl MPeIoMIICHHS
Tponocepsl ¢ PacCTOSHUEM 3) UCKPHUBIICHHE TPAEKTOPUH JTyda W3-3a2 OCTOSHCTBA ITOKA3aTels
npesoMIIeHus: Tporocdepsl ¢ pacCTOSTHUEM

Bepublii oTBeT: 1) HCKpUBICHHE TPASKTOPHH Jy4a U3-32 U3MEHEHHUS TIOKA3aTes

MIpeIOMIIEHUsI TPOIoc(epsl ¢ pacCTOSIHUEM
9. Ilpuunnbl popMupoBaHUS HOHOCHEPHI 3eMITH

OTtBeTsI:
1) mapaukoBbIil 3¢ ekt 2) ynbrpaduonerooe uznyuenue Connua 3) u3-3a MAarHUTHOTO TOJIS
3emun

Bepusliii otBet: 2) ynsTpaduoneroBoe uzinyuenue CoiaHma
10.Kakue hakTopsl BAUSIOT Ha BHIOOP MOJISPU3ALMH CITYTHUKOBOM JIMHUU CBSI3U

OtBeThI:
1) 3aTyxaHue paJroBOIHBI B Tporocdepe 2) HCKpUBIIEHUE TPAEKTOPUH JIyda B HoHOchepe 3)
MOBOPOT IJIOCKOCTHU TOJISIPU3AIINK B HOHOC(Epe

BepHnbsiii 0TBeT: 3) MOBOPOT IJIOCKOCTH MOJSPU3AIMK B HOHOC(hEpe

II. Onucanue wkanvt ouenusanus

Oyenka: 5 (KOTITUIHOY)
Huoicnuti nopoe evinonnenus 3adanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu 8vinoiHeHus sHanus: PaboTa BbIIIONIHEHA B paMKaX "MPOJABHUHYTOrO"
ypoBHsi. OTBETHI JJaHbI BEPHO, YETKO CHOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUMA

Oyenka: 4 («xX0poII0»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 6blnonenus 3uanus: PaboTa BelloIHEHa B paMKax "0a30Boro"
ypOoBHsI. BOIIBIIMHCTBO OTBETOB JTaHBI BEpHO. B yacTh Marepuana ecTb He3HAYUTEILHBIC
HE/I0CTaTKU

Oyenka: 3 («yIOBJICTBOPUTEIILHOY)
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeIMOIHEHA B paMKax "moporosoro”
ypoBHs. OCHOBHasl YacTb 3aJJaHHs BBINOJIHEHA BEPHO. HAa BONIPOCHI YIIIYOJIEHHOTO YPOBHS

Oyenka: 2 («HEYJTOBJIETBOPUTEITHEHOY)
Onucanue xapakmepucmuKu 6blNOJIHEHUA SHARUA. Pa60Ta HE BBIITIOJIHEHA HNJIN BBIIIOJIHCHA
MNpEUMYIICCTBECHHO HEIIPABUIIBLHO

II1. IIpaguna évicmaenenusn umo2o60i OUEeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
crtynento HUY «MOW» Ha OCHOBaHMM CEMECTPOBOM M aTTECTAL[MOHHOM COCTABIIAIOIINX.
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