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OBILIASA YACTD

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

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

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGen pa3pabaTbiBaTh CTPYKTYpHBIE U (DYHKIIMOHATIBHBIE CXEMBI TI0JICUCTEM
PaZMO’IEKTPOHHBIX CUCTEM M KOMILJIEKCOB, B TOM YHCJIE C UCIOJIb30BAHUEM MAaTEMATUYECKOTO
MOJIEJMPOBAHUS AITOPUTMOB (DOPMHUPOBaHMUS, ITepeiaynl, IpruemMa U 00paboTKU paIiOCUTHAIOB
NJ1-1 3HaeT MeTOABI BHINOIHEHHS pACUETOB OCHOBHBIX TEXHUYECKUX XAPAKTEPUCTUK CXEM
MOJICCTEM PaJMO3JIEKTPOHHBIX CUCTEM U KOMILIEKCOB
NJI-2 YMeer ucnonab30BaTh METOIbl MATEMAaTUUECKUX PACUETOB XapaKTEPUCTUK
PaAMOTEXHUYECKHUX YCTPOMCTB, CUCTEM U IIPOLIECCOB VISl AHAJIW3a U ONITUMU3ALUU UX
apaMeTpoB

2. I[IK-3 Cnioco6eH BBIMOMHATH (PU3UYECKOE MOAEIMPOBAHNE TPOLIECCOB (POPMHUPOBAHUS,
nepeaayuu, mpuemMa u o0paboTKH pauOCUTHAIIOB B MOACUCTEMAX PAIUOIEKTPOHHBIX CUCTEM U
KOMILJIEKCOB
NJI-2 YmMeeT BBIOTHATH PU3NISCKOE MOICTUPOBaHUE (MIPOBEICHNE YKCIICPUMEHTA),
00pabaThIBaTh pe3yJbTaThl SKCIIEPUMEHTA, OIICHUBATH MOTPEIIHOCTH IKCIEPUMEHTAIBHBIX
JTaHHBIX

K BKJIFOYACT:

AJISI TEKYHIEro KOHTPOJIA YyCIIEBACMOCTH:

®Dopma peanuzaiuu: bunersl (MMCbMEHHBIN OIPOC)
1. KontponbHas padota «Pacnpoctpanenne paauoBosiH B Tponiocdepe» (KonTponpHas
paborta)
2. Tect «Ocobennoctu PPB Ha kocMuueckux paaunonunusax» (TectupoBaHue)

®Dopma peanuzaruu: [Tucemennas pabora
1. 3ammTa pacu€rHoro 3ananus (PacueTHo-rpaduueckas padora)

®Dopma peanuzaru: YctHas hopma
1. 3amuTa naboparopHoit pabotsl Nel (Komnoksuym)
2. 3amura aboparopHoit paboTsl Ne2 (Kommoksuym)
3. 3amuTa naboparopHoit pabotsl Ne3 (Komnoksuym)

BPC nucuuIInHbI

S cemecTp

IlepeyeHb KOHTPOJIBHBIX MeEPONPHUATHI TEKYIIEro KOHTPOJS  yCHeBaeMOCTH IO
AUCUHHUILIHHE:

KM-1 3amura madoparopHoit pa6otsl Nel (KommokBuym)

KM-2 3ammra naboparoproii pabotsl Ne2 (KommokBuym)

KM-3 3ammra maboparopHoii paboter Ne3 (KomtokBuym)




KM-4 KontpomasHas pabota «Pacnpoctpanenue paanoBoiH B Tporochepe» (KontponbHaas padota)
KM-5 Tecr «Ocobennoctu PPB Ha kocmuueckux paanonunusx» (TectupoBanue)
KM-6 3amura pacuérnoro 3ananus (Pacuerno-rpaduueckas padora)

Bua npoMexkyTouyHoil arTecTauMu — JK3aMEH.

Beca KOHTpOIBHBIX MeponpusITHH, Y0
Nunekc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpok KM: 4 8 12 14 15 16

Pasnen nucuuIuIinHb

OO61re BOnpochl paclpoCcTpaHeHHs paAHOBOJIH

OO61re BOnpocChl pacrpocTpaHeHHs paAHOBOJIH + +

Pacnipoctpanenue painoBOIH BOJIM3H MOBEPXHOCTH
3emin

PacnpocTpanenue pagnoBoIH BOJIM3H MOBEPXHOCTH
3emiu

Crpyxrypa atmocheps 3emnu. MoHochepa u ee
BJIMSIHUE HA PACIPOCTPAHCHUE PAANOBOIH

Crpyxrypa atmocheps 3emnu. MoHochepa u ee
BJIMSIHUE HA PACIPOCTPAHCHUE PAJANOBOIH

Tponocdepa u ee BIUSHUE HA pacIPOCTPAHEHHE
PaaroOBOJIH

Tponocdepa u ee BIUSHUE HA pacIPOCTPaAHEHHE
PaaroOBOJIH

CHYTHI/IKOBI)IG JIMHHUH CBA3U

CnyTHMKOBBIE JIMHUH CBA3U + + +

Bec KM: | 16 16 16 16 16 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 pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 U-1nk1  3Haer 3HaTh: KM-1 3ammra naboparopHoii padotsl Nel (KommokBuym)
BBIIIOJIHEHHUS OCHOBHBIE YPAaBHEHUS KM-2 3ammra naboparoproii padotsl Ne2 (KomnokBuym)
OCHOBHBIX TEXHUYECKUX | AIEKTPOMATHUTHOTO TOJISI U
XapaKTEPUCTHK METO/]Ibl UX UCTIOIb30BaAHUS
MOJICUCTEM MpU pacueTax MpOCTEeUITUX

PaauO3JICKTPOHHBIX CHCTEM
N KOMIIJICKCOB

CTPYKTYp AJISl U3yUCHUS
AJIEKTPOMAarHUTHBIX BOJIH,
YCIIOBUS PaCIpOCTPaHEHUS
AJIEKTPOMAarHUTHBIX BOJIH B
pa3NUYHbIX cpeaax

IK-1 NJI-2nk-1 YMmeTs: KM-4 KontponrHas pabota «PacnpocTpaHeHue paguoBOJIH B Tporochepe»
UCIIOJIb30BaTh MPUMEHSATh METO/IbI (KonTposbHas paboTta)
MaTeMaTUYECKUX pPacyeToB | MATEMATUYECKOIO KM-5 Tect «Ocobennoctr PPB Ha kocMHUYeCKUX pagrioIuHUSIX»
XapaKTepUCTHK MO/JICIIUPOBAHUS (Tectupoanue)
PaAMOTEXHUUECKUX PaAMOIMHUN pa3IMYHbIX KM-6 3amura pacuérHoro 3ananus (PacuetHo-rpaduueckas padota)
YCTPOMCTB, BUJIOB IO TUTIOBBIM
IPOLIECCOB JJIsl aHAIM3a M | METOAUKAM
ONTUMU3AINU
apaMeTpoB

I1K-3 NJ-2nk-3 YMeeT BBINONHATE | YMETh! KM-3 3amura naboparopHoii pabotsl Ne3 (KosmokBuym)
busngeckoe 0o0pabaThIBaTh
MOJICIUPOBaHHE HKCIEPUMEHTAIbHbIE
(mpoBeneHue JIAHHBIE C MCIIOJIb30BaHHEM
HKCIIEPUMEHTA), COBPEMEHHBIX TEXHOJIOTUI
o0OpabaTbIBaTh pe3yJabTaThl




9KCIICPUMCHTA, OLCHUBATH
MMOTpCIIHOCTH
SKCIICPUMCHTAJIbHBIX
JaHHBIX




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.Kaxk xnmaccuuupyroTcs Tpacchbl, IMEIOLIHNE Ha
DIIEKTPOMArHUTHBIX ~ BOJIH,  yCJIOBHUS MyTH OJMHOYHOE KIIMHOBUIHOE MPETISITCTBUE, U
pacHpoCTpaHEeHUsI  AJIEKTPOMAarHUTHBIX KaKiM METOJIOM PacCUUTHIBACTCS HAIPSHKEHHOCTh
BOJIH B Pa3IMYHBIX Cpeax HOJIs HA TaKo Tpacce?

3.Kak u3MeHUTCS BeJIMYMHA HAIPSKEHHOCTH MO
3a KJIMHOBUAHBIM MPENSATCTBUEM HAa OTKPHITOU U
3aKpBITOM Tpaccax MpPU U3MEHEHUH JJIMHBI BOJIHbI?
4. 1300pa3ute cXeMbl pacpoCTpaHEHUsT PaIHMOBOIH
Ha Tpacce C «yCHJIMBAIOLIUM) NPETSITCTBUEM.
[TosicHute sIBIICHUE «yCUIICHUS» HANIPSKEHHOCTH
T0JIS1 32 IPEMSATCTBUEM.

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

6.ITomyunre hopmyity, ONpeensIONIyIo paanycChl
30H Openens

7.[Jokaxkute, 4T0 00JIaCTh IPOCTPAHCTBA,
CYLIECTBEHHasl IPU pacIpOCTPAHEHNUHU PAIUOBOJIH,
MIPEICTaBISAET COO0M AIITUIICOU] BPALIICHUS.
8.ITomyuute GhopMyIIbl, OTIPEETAIONINE
3aBUCUMOCTD HaIPSKEHHOCTH TOJISl U MOIIIHOCTH B
MIPUEMHOMN aHTEHHE OT MPOTSHKEHHOCTH TPACCHI U
IIapaMeTPOB MEPENAOLIEr0 YCTPONUCTBA.
9.JlnarpamMma HarpaBJI€HHOCTH HU3JTydaTens
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.KocMuyeckas JIMHAS CBS3H HMEET




3annaHupOBaHHbIE pe3yNbTaThI
00y4YeHUs 10 TUCITUTINHE

Bonpocsi/3aganus 11t npoBepKU

NpOTHKEHHOCTh 350 kM. MOIIHOCTh NiepeaTynKa
100 BT, nnmuua Bonssl S cM. [lepenaromas u
npuéMHAsi aHTEHHBI UICHTUYHBI U TIPEJCTABIISIOT
coboit mapabonnyeckue 3epkaina ¢ 3PPeKTUBHON
wiomapio 0.4 M2, OnpenenuTh MOIIHOCTbD,
MOCTYHAIOUIYI0 Ha BXOJl MPUEMHHUKA.

11.Kak u3meHuTCst JaIbHOCTD JEHCTBUS
PaZMOIOKAIIMOHHON CTaHIIMH, paboTaroIen ¢
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.

12.9KkcnepuMeHT OKa3all, 4YTO HANPSKEHHOCTh
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
PacCTOSHUU OT MepeaoIeii aHTEHHBI
PaCIIOJIOKEHO MPENATCTBUE, €CIIA BHICOTHI
nepenaroniei u NpuéMHON 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
I10JI51, CO3/1aBa€MYIO COTOBBIM TeJIe(pOHOM 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 IO PACCESTHHS
KOTOPBIX HE MeHee 2 M?, Ha paccrosiHUAX 15 KM, Ha
JuiiHe BOJIHBI 3 cM. [IpuémM u nepenaya
OCYUIECTBIISIIOTCS HA OJIHY U TY K€ aHTCHHY,
KOd(hpuIMeHT HanpaBICHHOTO IEUCTBHUS KOTOPOI
paseH 1000. MomnocTs nepenaruuka 10 Br.
16.I1pn xaKkoil BEICOTE CTPOEHHUSI, PACIIOJIOKEHHOTO
Ha pacctosauu 400 M OT epearoIIei aHTEHHBI,
MHOXHUTENb ocinabnenus V > 1.1? Obmas
NPOTSHKEHHOCTD TPACChl 1 KM, ITTMHA 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»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuxu evlnoneHus 3Hanus: OLeHKa "X0opouio" BEICTaBISETCS €CIU
OOJIBITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JIJISl PEIICHUS 3a/1a4

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

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapaxmepucmuxu gblnoanenus 3Hanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€CJIM 3aJIaHUE BBIIIOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIIOJIHEHO

KM-2. 3amuTa JadopaTopHoii padoTbr Ne2

®opmbl peaausanuu: YcrHas Gopma

Tun KOHTPOIbHOTO MeponpusiTusi: Komoksuym

Bec koutposbHoro meponpusitusi B bPC: 16

IIpouenypa npoBeieHUsi KOHTPOJBLHOr0 Meponpusitusi: [IpoBepka BBIOJHEHUS MMOATOTOBKH K
nabopatopHoii pabore. Y CTHBIHM ompoc.

Kpatkoe cogepxxanue 3agaHusi:
[TpoBepuTh MOHUMaHUE OCOOEHHOCTEN PACIPOCTPAHEHHSI PAJAMOBOJIH B BOJIM3U MIOBEPXHOCTH

3emin

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3anmaHUpOBaHHBIE pe3ysbTaThl 00yueHus | Borpockl/3aganust 11t mpoBepKu
110 JUCLMILIMHE

3HaTh: OCHOBHBIE YpaBHEHHUS 1.ITo xakoMy NpU3HAKy MOYBBI JEJATCS Ha
ANIEKTPOMATHUTHOTO TOJS M METOABl MX MIPOBOJIHUKU 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 IIOBEPXHOCTH
Ha JMar-paMMy HaIlpaBJI€HHOCTH U3JIydaTes,
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.I1pu KakuX pacCTOSIHUSIX MEX]ly aHTEHHAMU
MTOBEPXHOCTb 36MJIM MOYKHO CUMTATH IIJIOCKOH,
€CJIM IPUEMHas U Nepearoniasi aHTEHHBI TOAHSTHI
Ha BBICOTY 4 M 1 28 M

8. i xakWX yTJIoB MaJleHUs] MOKHO CUMTATh
ITOBEPXHOCTbH 3€MJIM POBHOM, €CJIM BBICOTA




3anmaHupOBaHHbIE pe3ynbTaThl 00yueHus | Bormpockl/3aganust 11t mpoBepKU
10 TUCLUILINHE

HEPOBHOCTEH 8 CM, JIMHA MaAaroIIe BOJIHBI 8 CM
9.IlocTpoiiTe quarpamMmy HalpaBJI€HHOCTH
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 U MUHHMYMOB TOJISI.
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
MUHHMYMOB TIOJISI.

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

13.06bscHUTE pOsIb 30H PpeHens B
(hOopMHUPOBAHUU OTPA-KEHHOTO Jy4a

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

Oyenxa: 4 («XOpOIIIO»)
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)
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Onucanue XapakmepucmuKu 6blNOJIHEHUSl 3HARUA.! OI_IGHKa "HCYI[OB.HCTBOpI/ITCJIBHOH BBICTABJIACTCSA
€CJIK 3aaHNEC BBIITOJIHEHO HCBCPHO HUIINM MMPECUMYIICCTBEHHO HE BBIIIOJITHEHO

KM-3. 3ammra saboparopHoii padorbr Ne3

®opmbl peanuzanuu: YcrHas Gpopma

Tun KOHTPOJIBLHOr0 MeponpusaTus: Kommoksuym

Bec koHTpOobHOrO0 Meponpustusi B BPC: 16

IIpouenypa npoBeneHusi KOHTPOJIbLHOr0 MeponpusaTus: [IpoBepka BBIITOJIHEHUS NTOATOTOBKH 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 OTPAKEHUE PaIUOBOIIHBI
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 AIEKTPOHHAs MJIOTHOCTb

KOTOpOro N,,q, = 10° an/cm3

5.0npenenute MakCUMaJIbHO IPUMEHUMYIO YacTOTY IS
HazemHol KB pagnonnnuu, 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 KPUTUYECKOM YacTOTHI

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 siBieHus: HaOMIONAIOTCS TIPH PacTIpOCTPAaHEHUN
PaIMOBOJH B HAIPABJICHUH, IEPIICHANKYISIPHOM K CHIIOBBIM
JMHUSAM TOCTOSSHHOT'O MarHUTHOTO 10JIs 3eMJIH

11.Kakue sBiieHus: HabIIOJAIOTCS IPU PacpOCTPaHEHUH
PasMOBOJIH B HAlpaBJIEHUH, COBIAJAIOIIEM C HAIIPaBICHUEM
CHJIOBBIX JIMHUH TIOCTOSSHHOTO 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

nOoHOC(hEpBI C BBICOTON IS THS ¥ HOYH U TIOSICHUTE €T0

Onucanne MKAJbI OIleHUBAHUS:

Oyenka: 5 («OTIAUYHO)

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

Oyenxa: 4 («XOpoILO0»)

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl 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 6blnoanerus 3nanus: OLeHKa "HeyJ0BIETBOPUTEIBHO" BHICTABIISACTCA
€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 PACIIPOCTPaHEHUS PaJHOBOJIH B Tporocdepe

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3annaHUpoBaHHbBIE  pe3yibTaThl | Bompockl/3aganust 11t IpoBEpKU

06y‘leHI/I$I MO JUCIUIIIINHEC

YMeTn: IMPHUMCHATH METOAbI
MaTeMaTU4eCKOro
MOJEIUPOBAHUS PaguOIMHAN
pPa3iIMYHBIX BHUJOB 110 THUIIOBBIM
METOANKaM

1.Kakomy Buay pedpakiiuu B Tpornocpepe COOTBETCTBYET
semmunHa dn/dh = 5 - 10™°km™1? U3o6pasute
TPAEKTOPHIO CKOJIB3SIIETO JIy4a, PACCUNTaB PaJUyC €ro
KpUBU3HBI. PaccunTaiiTe Takxe paguyc SKBUBAJICHTHON
MOJIENH 3EMIIM U TOCTPOUTE TPAEKTOPHIO JIyda AJIsl ATOU
MaTeMaTHYECKOW MOJENH

2.Kakomy Buay pedpakuuu 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 MOJIENH.

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 pedpaklnu U MPU YCIOBUH
HOpMaJIbHOU TporocdepHoil pedpakium.

5.Kakomy Buay pedpakuuu B Tporocdepe COOTBETCTBYET
senuunHa dn/dh = 15,7 - 10~°km~1? Uzo6pasure
TPAEKTOPHIO CKOJIB3SIIIETO Jyda, paCCUUTaB PAIUyC €ro
KpUBU3HBI. PaccunTaiiTe Takxe paguyc SKBUBAJICHTHON
MOZEJIA 3€MJIM U IIOCTPOUTE TPACKTOPHIO JIyda I 3TON
MaTeMaTUYECKOU MOJENIH

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

7.YeM BBI3BaHO CEIIEKTUBHOE TOTJIONICHHUE B Tporocdepe u
OT KaKMX IIapaMeTPOB OHO 3aBUCUT

8.M300pasure rpaduk 3aBUCUIMOCTH TIOKA3aTeIIs
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 OTHOCUTEIBHON AUIEKTPUUECKOMN
MIPOHHUIIAEMOCTH B Tpornocepe. Uemy oHA MPUMEPHO
paBHa? Uemy paBHa OTHOCHUTEIbHAS YAEIbHAs
IIPOBOJUMOCTD

OnucaHue MKaJbI OLleHUBAHUS

Oyenxa: 5 («OTIIUYHOY)
Huorcnuii nopoe evinonnenus 3a0anus 8 npoyenmax. 85
Onucanue xapakmepucmuxu evlnoinenus 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 xapaxmepucmuxu 6vinoaneHus snanus: 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 MPEUMYIIECTBEHHO HE BBIIIOJIHEHO

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

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

Bec koHTpOIbHOrO Meponpusitusi B BPC: 16
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IIpouenypa npoBeaeHUsi KOHTPOJIBLHOIO MeponpusaTHsa: Ha Jjiekiuu 1o BapuaHTaM BBIIAETCA
TECT.

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

KoHTposibHbIe BONPOCHI/3aJaHUA:

3amnaHupoBaHHbIE pe3ysbTaThl 00yueHusi | Borpocbl/3aganus ais npoBepKu
10 TUCLMUILINHE

YMmeTs: MPUMEHSITh METO/IbI 1.Knaccuduuupyiitre opOuTh KOCMUYECKIX
MaTeMaTU4eCKOoro MOJICJIUPOBAHUS anmapaToB 110 BBICOTE HaJl YPOBHEM MOPS
paiUONMHUANA  pa3NUYHBIX  BUIOB 11O 2.13 xakux cooOpakeHuil BbIOMpaeTcs Hecylas
TUIIOBBIM METOIMKAM gyacToTa ¥ pabouas mojoca 4acToT CIyTHHKOBOMH

JIMHUU CBSI3U
3.Kakoe BrusiHue HOHOC(Eepa OKa3bIBaE€T Ha
paboTy CIyTHUKOBOH JINHUU CBSI3H

4.Kakue (hakTopbl BIUSIOT Ha BBIOOD
NOJISIpU3AIUU CIYTHUKOBOM JIMHUM CBSI3U

5. Knaccudumupyiite opOUTH KOCMUYECKIX
anmapaToB M0 BEJIMYMHE HAKJIOHEHUS yria
MEX]Ty SKBAaTOPHAIBHON B OpOUTAITBHON
IJIOCKOCTSIMU

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 HANIPABIICHHE /ISl PEIICHUS 3a/1a9

Oyenka: 3 («yI0OBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/l1aHU€ TPEUMYILECTBEHHO BBITIOJIHEHO

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

KM-6. 3ammTa pac4yéTHOro 3a/1aHus

®opmbl peanausanuu: [lucbMenHas padora

Tun koHTpoILHOrO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHHsi KOHTPOJILHOTO Meponpusitusi: B Hauane cemecTtpa CTyIeHTaM
BBIIAETCS 3aJaHue Ha pacu€T paaUuOJIMHHUM,  KOTOPOE COCTOMT M3 HECKOJIBKMX DTaloB:
NPUKUABIYHBIA  pacdy€T, MoJenb HOHOc(hephl,  IMOCTPOEHHE TPACKTOPHIl pachpoCTpaHEHUS
PaMOBOJIH, aHAJIU3 pabOTHI IMHUK. B TeueHne cemecTpa CTYACHTHI CAAIOT KaX/Iblii ATar paboThI.
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KpaTkoe conep:kanue 3a1aHus:

Pacuér mapameTpoB JTUHUHN JaTbHEH paIuOCBsI3H U aHAJIU3 paOOThI TMHUU

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 BICOTHO-YACTOTHOW XapaKTEPUCTUKU
(MOHOTpaMMBbl) YCTAaHOBIIEHO, YTO KPUTHYECKAsl YACTOTa
cinos E paBua 3 MI'n, a ciiost F—9 MI'11. BeicoTsl 3THx
cinoeB — 120 kM u 350 kM cooTBeTCTBEHHO. Paccrosanue
MEX1y IepefaroliuM U IpueMHbIM HeHTpamu — 2000 k.
Kak BpIOpath pabouyto 4acToTy (yKa3aTh JIOMYCTUMBIHA
JIMara3oH 4acToT), YTOOBI 00ECTIEYUTh OTCYTCTBUE
HHTEep(HEPEHIIMOHHBIX 3aMUPAHUH ?

2.11pu kakux yriax MaJieHusi 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', eciu BpICOTa MakCHMyMa
AJIEKTPOHHOW KOHIIEHTpaluu paBHa 250 kM, a BeTuYrMHa
MaKCUMyMa 3JIEKTPOHHON KOHIIEHTpAIlMu 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 TPaHUILy HOHOC(hepH! 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
PaguOJIMHUAX, U KAKUE MEPBI ITO3BOJISAIOT IIOBBICUTD
YCTOWYMBOCTD Iprema?

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

10.Kakum 00pazoM MOKHO U3MEPHUTH MOJTHOE IJIEKTPOHHOE
COJIepKaHUE ABYXYACTOTHBIM METOZOM?

Onucanune MKAJbI OIICHUBAHUA:

Oyenka: 5 («OTIUIHO)

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («XOpoIIO»)

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 60
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAIIPABIICHHE JJISl PEIICHUS 3a/1a9

Oyenka: 3 («yIOBJIETBOPUTEILHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHue MPEUMYIIIECTBEHHO BBITIOJHEHO

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

16



COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA
5 cemecTp

®opMa NPpOMEKYTOYHOI aTTecTalMu: DK3aMeH

IIpouenypa npoBenenust

DK3aMeH IPOBOJIUTCS MO OMIIETaM yCTHO

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

1. Komnerenmusi/ Unaukarop: MJI-1nk-1 3HaeT MeTOIbI BBITIOJIHEHHS pAaCYETOB OCHOBHBIX
TEXHUYECKUX XAPAKTEPUCTUK CXEM IMOJCUCTEM PATUOIIEKTPOHHBIX CUCTEM M KOMIUIEKCOB

Bonpocel, 3a1anns
1.Ctpoenue 31eMEHTapHOI0 AIEKTprudecKoro uinyuyarens. [lonsTie nanbHel 30HbI.
Jluarpamma HanpaBJIeHHOCTH U3Iydaresisd. Beruucnute ko3 QUIMEHT HallpaBIeHHOTO
JEHCTBUS 3JIEMEHTAPHOT0 3JIEKTPUUECKOI0 U3TyJyaTess
2.3aTryxaHue JIEKTPOMArHuTHOIO MOJIs B Tpornocdepe 3emiin
3. Tponocdepa. DnexTpudeckue napameTpsl Tponochepbl. MeToabl n3MepeHus
JUBJIEKTPUYECKOM MPOHUIIAEMOCTH Tporiocdepsl 3eMiIn
4.91meKTpoMarHuTHEIE MapaMeTpsl HOHOCPEpHI 6e3 yuéTa BIUSHIS MarHUTHOTO TIOJS 3eMITH
5.Crpoenue atmocdepsl 3eman. Monocdepa. [Tpuunnsl o6pazoBanus nonocdepst. Ciouncras
CTPYKTYypa HOHOCPEPHI
6.BnusiHue nmoBepxHOCTH 3eMIIM HAa pacpoCcTpaHeHHE paauoBoH. PaccTosHue mpsiMoit
BUAMMOCTH. Moaenu panuonuanii. O01acTh MPOCTPAHCTBA, CYIIECTBEHHAS MPU OTPAKCHUH.
7.061acTh IPOCTPAHCTBA, CYIIECTBEHHAs IIPU PACIPOCTPAaHEHUH paJnoBOJH. 30Hb DpeHens

Matepuaibl 1/151 IPOBEPKH 0CTATOYHBIX 3HAHUM
1.065acTh IPOCTPAHCTBA, CYILIECTBEHHAs AJISl pAaCIPOCTPAHEHUS PAJAUOBOIIH, 3TO
OTBeThI:
1) obsacTb MeXly epeaTYNKOM U MPUEMHHUKOM, B KOTOPOI COCpE0TOYeHA MaJlasi 4acTh
nepesaBaeMoi MOIIHOCTH 2) 00JIacTh MEX]y MEPeIaTYMKOM U IPUEMHUKOM, B KOTOPO
COCpe0TOUeHAa OCHOBHAS YacTh MepeaaBaeMoil MOITHOCTH 3) 00JacTh MEXIY MepelaTIuKOM U
NpUEMHHUKOM, B KOTOPOW COCpe0TOUEHA MOJIOBHHA MIEpPe1aBaeMOil MOIITHOCTH
Bepubliit oTBeT: 2) 061acTh MeXy NepeJaTuuKoM U IPUEMHHUKOM, B KOTOPOH
COCpeIoTOYeHa OCHOBHAS YacTh MepeaBaeMoi MOIIHOCTH
2.I1o xkakoMy NPU3HAKY MIOYBBI JENATCA HAa IPOBOJAHUKH U JUDJIEKTPUKU
OTBeThI:
1) o YacToTe MEKTPOMArHUTHON BOJIHBI 2) 1O (a3e 3JIEKTPOMAarHUTHON BOJHBI 3) 1O
aAMIUIUTY/I€ AJIEKTPOMArHUTHOM BOJTHBI
Bepublit oTBeT: 1) 0 4acToTE 3JEKTPOMArHUTHOM BOJIHBI
3.Pedpaknus paguoBosiH B Tpomocdepe - 3To
OtBeThI:
1) uckpuBiIeHHE TPACKTOPHUH JTy4ya M3-32 U3MEHEHUS MTOKa3aTelsl IPEeIOMIIEHUS Tporocdepsl ¢
paccTosHUEM 2) BBIIPSAMIIEHHS TPAEKTOPUY JIyda U3-3a U3MEHEHMSI T0Ka3aTeNsl PEIOMIICHUS
Tporocgepsl ¢ pacCTOSHUEM 3) UCKPUBIIEHUE TPAEKTOPHH JTy4ya U3-3a IOCTOSHCTBA IMOKa3aTess
IPEeIOMIIEHUS TPOTIOC(EPHI C PaCCTOSIHUEM
BepHnplii oTBeT: 1) MCKpUBIEHUE TPACKTOPUH JIyda U3-3a U3MEHEHUsI TOKa3aTems
MPEJIOMIICHUS TPOTIOC(EPHI C pACCTOSTHUEM
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2. Komnerenuuss/Muauxarop: N/1-2nx-1 YMeeT Ucnoap30BaTh METOABI MATEMATUYECKHX
pacueToB XapaKTEPUCTUK PATUOTEXHUYECKUX YCTPOMCTB, CUCTEM M MPOLIECCOB JIJISl aHAIU3a U
ONTUMU3ALMH UX TTAPaMETPOB

Bomnpocel, 3axanus
1.PaccrosiHre mpsiMOil BUIUMOCTH B HEOJHOPOAHOH Tporocdepe. DKBUBAJICHTHBIN panyc
3emun
2.Pedpakuus pagnoBosiH B Tporiocepe. YpaBHEHHE JTyda B HEOJAHOPOIHON CheprudecKu
ciouctou Tporochepe. Pagnyc kpuBu3HbI 1ydeit B Tporocdepe (06e3 BriBo1a)
3.3akoH cekanca. Tpaekropuu nydeit B uoHochepe. 3ora Morganus. MakcumanbHas
MpUMEHHUMAas 4YacTOTa, HAMMEHbIIIasi IPUMEHUMAs 4acToTa
4.0tpakeHHe U IpeToMIICHUE PAJAHOBOJIH B HOHOC(hepe 0e3 yuéra BIHUSHHSI MATHUTHOTO TTOJIS
3emun
5.Vuér chepruHOCTH MOBEPXHOCTH 3eMJIIH MIPH aHAJIN3E PACIPOCTPAHEHUS PAAHOBOIH
6.Paguonunus c nepeorpakenueM. [lonyunre ocHoBHOE ypaBHeHHE paanoianauu. [lorepu
paauonrHuy. OCHOBHBIE IOTEPU
7.PaguonuHus ¢ HEMOCPEACTBEHHOM Niepenaueit sHeprun. [loydunte ocCHOBHOE ypaBHEHUE
pamuonuunn. [lorepu paguonuauu. OCHOBHBIE IOTEPH
8.CTpoeHue 31eMeHTapHOT0 MarHuTHOro u3nyuarens. [lonsTue nanpHeii 30Hb1. Jluarpamma
HaNpaBJICHHOCTH H3ITydaTels. Beranciure ko3 puimenT HanpaBiIeHHOTO ASHCTBUS
3JIEeMEHTapHOT0 MAarHUTHOTO U3Ty4aTens

MatrepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Kak n3MeHuTCs MOUTHOCTH B IPUEMHOM YaCTH PAAUOINHUU MIPH YBEIMUECHUU PACCTOSIHUS
MEXIy Nepefaronen 1 IpuEMHON YaCTIMHU
OTtBeTsI:
1) YBenuuutcs 2) Ymenbiutcs 3) He usmenurcs
BepHnblii oTBeT: 2) YMEHbIIUTCS
2.Kak u3MeHUTCS MOLTHOCTh B IPUEMHOM YacTH paHOIMHUY ITPU YBEIHMUEHUN K0P PUIIUEHTA
YCHJICHUS NIEpeatolled aHTEHHBI
OTBeTHI:
1) YBenmuuutcs 2) Ymenbmutcs 3) He usmenurcs
Bepnpsiii otBet: 1) YBenuuures
3.Kak BIMSIOT MEIKHE HEPOBHOCTH ITOBEPXHOCTH HA Iar-paMMy HaIlPaBJIEHHOCTH
U3ITy4yaTelis, HOIHATOr0 HaJl IOBEPX-HOCThIO
OTBeThI:
1) He BIUAIOT 2) YMEHBIIAIOT YPOBHU MaKCUMYMOB U YBEJIMYMBAIOT YPOBHU MUHUMYMOB
JIMarpaMMbl HaIPaBJIEHHOCTH 3) YBEJIMUMUBAIOT YPOBHU MAKCUMYMOB M YMEHBIIAIOT YPOBHU
MUHUMYMOB JAHarpaMMbl HallpaBJI€HHOCTU
BepHblii 0TBET: 2) yMEHBIIAIOT YPOBHU MAaKCUMYMOB U YBEIMYMBAIOT YPOBHH MUHUMYMOB
JyarpamMMbl HalpaBJIE€HHOCTU

3. Komnerenuusa/Muankarop: NJ1-2nk-3 YMeeT BBIIOIHAT (PU3NUIECKOE MOAETUPOBAHHE
(mpoBeneHne YKCIIEpUMEHTa), 00pabaThIBaTh pe3yIbTaThl YKCIIEPUMEHTA, OIICHHUBAThH TOTPEITHOCTH
AKCIEPUMEHTAIBHBIX TaHHBIX

Bomnpocsl, 3aganus
1. TponocdepHas pedpakuus: OTpULIATENbHAS, TOJOKUTENbHAs, KpUTUYECKas,
CBepXKpuTHYeckas. TpaeKTOpUH Jiydel IpU UCIIOJIb30BaHNN IKBUBAJICHTHOTO pajanyca 3emMiin
2.IlonepeuHoe pacpocTpaHEeHUE PaIMOBOIH B HOHOC(]Epe ¢ yI4ETOM BIUSHUS MarHUTHOTO
noJist 3emiiu. OObIKHOBEHHAsI U HEOOBIKHOBEHHASI BOJIHBI (3aIIUIINTE OCHOBHBIE YPaBHEHUS U
MOSICHUTE XOJ| PELIECHMS])
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3.IlponosbHOE pacpoCcTpaHEHNE PAAHOBOIH B HOHOCHEPE C YUETOM BIHSHUS MATHUTHOTO
nostst 3emiu. Dddext Dapanes (3aMUIINTE OCHOBHBIE YPAaBHEHHSI M TIOSICHUTE XOJ1 PEIICHHS)
4.21eKTpoMarHuTHHIE apaMeTpbl HOHOC(EPHI C YIETOM BIMSIHUS MAarHUTHOTO TTOJIS 3eMITH
(3anMIIKUTE OCHOBHBIC YPABHEHUS U MOSICHUTE XO/1 PEIICHU)

5.MakpoCKOIMYeCKOe ONMCAHUE CPENIbI C TOUKH 3PEHUS SJCKTPOANHAMHUKH: TPOBOIHUKH,
JURIIEKTPUKHU, TIOTYIPOBOAHUKU. KoMIiekcHas A3eKTpruiecKas IPOHULIAEMOCTb CPEJIbl.
['pannyHbBIE YaCTOTA U JIMHA BOJHBI

6.CriyTHUKOBBIE THHUH CBs3U. Kitaccuukanust opOUT KOCMHUYECKUX aliapaToB
7.CrryTHUKOBBIE paJlMOHABUTAIIMOHHBIE cucTeMbl. OCHOBHBIE TpeOOBaHUS. 3a1auH.
Omnpenenenne MeCTOIONOKEeHHsI 1osb3oBarens. [I[pobiema cuHXpoHU3aUN

Matepuabl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUM
1.IIpu pacnpocTpaHeHuu paJuoBOIHbI B HOHOC(hEPE B HAMIPABICHUH, COBIAJAIOIIEM C
HAIPABICHUEM CHJIOBBIX JIMHUH TTOCTOSTHHOT'O MAarHUTHOTO OIS 3eMiH, Habmonaetcs 3pdexr
OTtBeTsI:
1) Makcsemia 2) I'epuia 3) ®@apanes
Bepnsiii oteT: 3) Dapanes
2.Kakwue napameTpsl HOHOC(]EPHI H3MEPSIOTCS HA3eMHBIMA HOHOC(EPHBIMH CTAaHIIUSAMU
OTtBeTsI:
1) yacToTta cnosi ¥ MUHUMAaJIbHAsI KOHIIEHTPALIUS SJIEKTPOHOB B CJIOE 2) MPOTSHKEHHOCTD CIIOST U
CpeIHsis KOHIEHTPAIUs IIEKTPOHOB B CJIOE 3) BBICOTA CIIOSI U MAaKCUMaJbHas KOHIICHTPAIIHUs
AJIEKTPOHOB B CJI0€
BepHnbiii oTBeT: 3) BbICOTA CI0S U MAKCUMAaJIbHASI KOHLIEHTPALIUS JIEKTPOHOB B CJI0€
3.Ilpuunnbl popMupoBaHUS HOHOCHEPHI 3eMITN
OTtBeTsI:
1) mapaukoBeIii 3¢ ekt 2) ynprpaduoneroBoe nznydenne Connna 3) n3-3a MAarHUTHOTO OIS
3emun
BepHplii otBeT: 2) ynbrpaduoneroBoe uznydenue ConHua
4.Kakue (hakTopbl BIUSIOT Ha BEIOOD MOJSIPU3AIIMUA CTYTHUKOBOH JINHUU CBSI3U
OTBeTHI:
1) 3aTyxaHue pajnoBOJIHBI B Tporochepe 2) HCKpUBICHUE TPAEKTOPUH Jy4a B HoHOChepe 3)
MOBOPOT IJIOCKOCTH MOJISIpU3alliy B HOHOC(eEpe
Bepublit oTBeT: 3) HOBOPOT MJIOCKOCTHU MOJISIPU3ALMH B HOHOC(DEpe

II. Onucanue wkanvl ouenueanus

Oyenxa: 5 («OTIUYHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 85
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "MPOABUHYTOTO'
ypoBHs. OTBETHI 1aHbI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHUN

Oyenxa: 4 («XOpOIIIOY»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu vinoiHeHus sHanus: PaboTa BeIONHEHA B paMKax "6a3oBoro"
ypOBHs. BOJBIIMHCTBO OTBETOB JAaHBI BEpHO. B yacTu MaTepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu 6binoneHus 3Hanus: PaboTa BEIITOIIHEHA B paMKax "MmoporoBoro”
ypoBHs. OCHOBHasI 4aCTh 3aJJaHHs BHIMIOJIHEHA BEPHO. HAa BOMIPOCHI YIIIYOJCHHOTO YPOBHS

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

Onenka ompexensiercss B cooTBeTCTBUM ¢ [losnokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTEME AJIs
ctynentoB HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTaBIISIFOIIMX.
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