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1 Heawn, 3aa0a4M ¥ IVIaHUPYeMble Pe3yJbTAThI 00y4eHNs M0 AUCHUIIUHE

]_ICJ'IBIO HN3YUYCHUA OVCHUILIMHBI ABJIACTCSA CO3JaHUC TeOpeTquCKOﬁ 0asbl JJIA z[aaneﬁmero
HU3YUYCHUS CIHCHUAJIBHBIX PAAUOTCXHUYCCKHUX JUCHUIINIMH U HOCJIGI[yIOH.[Cﬁ CaMOCTOSTEIbHOMN
JACATCIIbHOCTH B obnactu PAIUOTCXHUKH.

3a;[aq1/1 HU3YUYCHUSA  OUCHHUIIIMHBL

3aKJIIO4YarTCA B

npuoOpeTeHur  00ydarOIIUMUCS

HGOGXOI{I/IMHX TECOPCTUUCCKHUX 3HaHUH B 00JacTH SJICKTPOAMHAMMKH, YMCHI/Iﬁ n BHaﬂeHHﬁ,
Tpe6yeMbIX AJIA IIPAKTUYCCKUX paCd€TOB CBA3AHHLIX C pACIIPOCTPAHCHUCM PAJHOBOJIH.

OOyueHrue MO JUCHMILIUHE

<<9J'ICKTpO,HI/IHaMI/IKa U paclpoCTpaHCHUEC padruOBOJIH»

HaNpaBJIeHO HAa (OPMHUPOBAHUE Y OOYUAIOIIUXCS CIEAYIOUINX KOMITETCHIIUMA:

Koa v HaumeHoBaHue
KOMIIeTeH NI

I/IHI[I/IKaTOPLI JOCTHIKCHUSA
KOMIICTCHIIMN

HaumeHnoBaHue nmokasareJs
OICHUBAaHUSA

OIIK-1. Crocoben
HCIIONIB30BATh [TOJI0KEHNU,
3aKOHBI U METOObI
€CTECTBEHHBIX HAYK H
MaTeMaTUuK 151 pCIHeHI/IFI
3a]a4 HHKEHEPHOM
NEeATEIBHOCTH

NOIIK-1.1 ITonumaer
¢byHIaMeHTaIbHbBIE 3aKOHBI
IIPUPO/IbI; OCHOBHBIE (PU3HUECKUE
Y MaTeMaTUYECKUE METOIbI
HAKOIUICHHUS, IEpeJauu U
00paboTku nHopmanuu
NOIIK-1.2 ITpumensier
buznyecKkue 3aKOHbI U
MaTeMaTHUYeCKUE METOJIbI JUIs
pelieHus 3aa4 TeOPETUIECKOTro
Y IIPUKJIAJTHOTO XapaKTepa
NOIIK-1.3 Hcnonp3yeT 3HaHUA
€CTECTBEHHBIX HayK U
MaTEeMaTHKH MPHU peIIeHUH
IPAKTHYECKUX 3a7a4

3HaTh: OCHOBHBIE ITIOHATHUSA U
3aKOHBI YJICKTPOTMHAMUKH,
CBSI3aHHBIC C
pacrpocTpaHeHUEeM
PaIMOBOJIH.

YMeThb: BBISBISITH
(PUBUYECKYIO CYIIHOCTh
SIBJICHHH ¥ IPOIIECCOB B
paauoTpaccax v MpaBHIbHO
BBIOMPATh METOJIbI pacyeTa.
Baagerb. 0CHOBHBIMH
METO/IaMH pacyeTa
paauoTpacc.

OIIK-2. Cnocoben
CaMOCTOSITENIEHO MTPOBOJIUTH
HKCIIEpUMEHTAJIbHbIE
UCCIICIOBAHHS U
UCII0JIb30BaTh OCHOBHBIE
pueMbl 00pabOTKH U
npeCcTaBIeHUs
MOJTYYCHHBIX JTAaHHBIX

NOIIK-2.1 ITpumeHsieT OCHOBHbIE
METO/BI M CPEJICTBA TPOBEACHUS
HKCHEPUMEHTAIBHBIX
HUCCIEeN0BaHuN

NOIIK-2.2 BeiOupaer

3¢ (HEKTUBHYIO METOJIUKY
HKCIEPUMEHTAIBHBIX
HUCCIEeN0BaHUuN

NOIIK-2.3 IIpoBoaut
AKCTIEpUMEHTAIbHBIC
UCCleIoBaHMs, 00padaTbIBaeT U
MPECTaBISET MOyUYCHHBIE
JTaHHBIE

3HaTB: 0COOEHHOCTH
AKCIIEPUMEHTAILHOTO
MCCJIEIOBAHMSI PaHOTpPACC.
YMeThb: BbISBIATH
0COOEHHOCTH paJroTpacc,
CYIIECTBEHHO BIUSIONINX Ha
pacmpocTpaHeHHE PaAHOBOJIH
Y TIPAaBHJILHO BBIOMPATH
HU3MEPUTENIbHOE 000PYI0BaHHE
JUTSI SKCTIEPUMEHTATbHBIX
HCCIIEIOBAHU M.

Bananers: HaBbIKamMu pabOTHI €
HU3MEPUTEIbHBIM
000pyI0BaHHEM, a TAK)KE
npuemMamu 00paboTKU U
MIPEJICTABJICHHUS IOy ICHHBIX
JAHHBIX C MIOMOIILIO
MIPOTrPaMMHOTO 00€CTIeUeHHS.
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2 MecTO TUCHUILIHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucuumianHa OTHOCUTCS K 00s13aTenbHOM YacTu 00ka b1 «/ucuumimael (MOyin ).

JlucuuminHa HEMOCPEICTBEHHO CBsI3aHa CO CIEAYIOIUMHU JUCUMIIMHAMU U ntpakTukamu OOIT:

['enepupoBanue 1 GOpMUPOBAHUE UMITYJIbCOB;

Jluneitnas anredpa;

MareMaTH4eCcKUil aHaATIU3,

[Tpriem 1 06paboOTKa CUTHATIOB,

Pagmomarepuansl U pauOKOMIIOHEHTHI;

PannorexHuveckue CUCTEMBI,

PagnorexHuueckue 1enu U CUTHAIbI,

Pagnodusuka;

CrneunanbHble TJIaBbl MATEMATUKH;

VYerpoiictea CBY u anTeHHBI,

duzuka;

DIIEKTPOTEXHUKA.

3 CTpyKTypa u cofep:KaHue AUCHUTLTHHBI
OO0111ast TPYA0EMKOCTb AUCIMIUIMHBI COCTABIISAET 8 3aueTHBIX eAuHuIl (288 yacos).

3.1 Buabl yueOHoii padoThl U TPYI0EMKOCTh

Ne ni/m Bux yueBHoii padorbr KoaunyecTBo CeMecTpbl
4acoB 3 4
1 AyIMTOpHBbIE 3aHATHS 108 %4 o4
B ToM uucne:
1.1 Jlexun 72 36 36
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATHUS 18 18
1.3 | JIaBopaTopHble 3aHATUS 18 18
2 CamocrosiTeibHas padora 180 90 90
B ToM uucne:
2.1 | IlogroroBka OTYETOB I10 Ja0OPAaTOPHBIM paboTaM 48 24 24
2.2 | Pemenunie WHAMBHIYATbHBIX 33134 52 26 26
2.3 | Bemonnenne pacyeTHO-TpadudecKux padoT 44 22 22
2.4 IloaroroBka K 3a4eTy 18 18
2.5 | IlogrotoBka K 2K3aMeHY 18 18
3 IIpoMe:kyTOUHAsI aTTECTALMSA
3auet/aud.3a4eT/sK3aMeH 3auer | DK3aMeH
Hroro 288 144 144
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3.2 TemaTu4yecKHii IJIaH H3YyYCHUST NUCHUIIIINHDbI

n/n

Pa3genanl/TeMbl
JAACHUATINHBI

TpynoemMKocTh, 4ac

Bcero

AynutopHasi padora

Jlexuun

Cemunapckue/
MPAKTUYECKHE
3aHATHUS
JlaboparopHsble
3aHATHS

[IpakTnueckas

IIOATOTOBKA

CamocrogareabHas
padora

Pa3zgen 1. OcHOBHEBIE NOHSATHSA
JIEKTPOAMHAMUKHI

20

o
N

(@)

[EEN
N

11

MakpoCKOIH4YECKHE U
MHUKPOCKOIIMYECKHE SIBJICHUS U
nporiecchl. Bunbl hyHIaMeHTaIbHBIX
B3auMoercTeuii. Kitaccuueckast u
KBaHTOBAs AJICKTPOIMHAMHMKA.

1.2

9H€KTpI/I‘leCKI/IC 3apsaabl U HX CBOMCTBA.

DNEeKTPUUECKHUE TOKH.
DJIEKTPOMArHuTHOE TI0JIE.

13

BekTopsl 2JIEKTPOMAarHUTHOTO TOJIA.
ONEKTPOMarHuTHBIE TIapaMeTPhI
Cpelbl.

Pa3pnen 2. OcHOBHBIC ypaBHEHUS
3JIEKTPOMATHUTHOIO MOJIsI

28

16

2.1

MarepuanbHble ypaBHEHUS
ANEKTPOMArHUTHOTO TIOJI.
Knaccudukanus cpen.

2.2

OCHOBHbBIE TOHATHUSI BEKTOPHOTO
aHaIM3a: CKAISIPHOE T10JIe, BEKTOPHOE
1oJie, FPaIueHT, MOTOK BEKTOPA,
JUBEPreHIus, HUPKYJIALNUS pOTOP.
Teopema Octporpazackoro-I'aycca.
Teopema Ctokca.

2.3

YpaBHenus Makcsesuia B
nuddepeHIanbHO|, UHTETPaTbHON U
KoMIUIekcHoM popme. Crucrema
YPaBHEHHH JICKTPOMArHUTHOTO TTOJIS.

Paznen 3. Ilnockue
JIEKTPOMAIrHUTHBIC BOJIHBI B
OTHOPOTHOV M30TPONHOM cpene

20

12

3.1

[1imockue BOHBI B cpefe ¢
MPOBOJAMMOCTBIO, OTJIMYHOM OT HYJIS: B
AUDSJICKTPUICCKUX Cpe€aax ¢ MaJIbIMU
IMOTEPAMH,; B XOPOIIO IMTPOBOAAININX
cpenax.

3.2

Honﬂpmaum{ OJICKTPOMArdHuTHBIX
BOJIH.

Paznen 4. OTpaxenne u
npeaoMiieHHne 3J1eKTPOMArHUTHBIX
BOJIH HA IPaHULle pa3jesa cpej

24

14

4.1

[Tanenune noisipu30BaHHOM MIJIOCKOU




BOJIHBI Ha TPAHHUILY pa3jiena IBYX Cpe/l.

4.2

ITonHoe OTpaXCHUEC U IIOJIHOC
IIPOXOKIACHUC BJIeKTPOMaFHHTHOﬁ
BOJIHBI.

4.3

[TpubnuxeHHbIe TPaHUYHBIC YCIOBUS
JleonTOoBMYA.

Paznea 5. U3inyyenue
3JIeKTPOMATHUTHBIX BOJIH B
CBO0OO/THOM IPOCTPAHCTBE

26

16

5.1

DJIeMEHTapHBIN ANEKTPUUECKUN U
3JIEMEHTapHbI MarHUTHBIN
U3JIy4daTeb.

5.2

OcHOBHBbIE TApaMETPHI U
XapaKTEPUCTUKH aHTCHH.

Paznen 6. DiiekTpoMarHuTHbIE
BOJIHBI B HANIPABJISIIOIINX CHCTEMAaX

22

12

6.1

[Tapametpsl 1 ycinoBus
pacrpocTpaHEHUs HAMPABIISIEMbIX
BOJIH.

6.2

BomnHoBOIBI, KOAKCHAIIBHEIE,
JIBYXIIPOBOJHBIE U MOJIOCKOBBIE TUHUU
nepeIaym.

Paspen 7. PacipocTpanenue
PaMOBOJIH B CBOOOTHOM
MPOCTPAHCTBE

24

14

7.1

Knaccudukanus paguoBoiiH mo
croco0y pacrpoCTpaHEHHSI.

1.2

Monenb cBOOOIHOTO MPOCTPAHCTBA

7.3

OO6nacTh MPOCTPAHCTBA, CYIIECTBEHHO
Y4acCTBYIOIIAs B pACIIPOCTPAHEHUHT
PaJiOBOJIH.

Pazgea 8. Iloje BLICOKO
PacnoJIo:KeHHbIX AHTEHH B
OCBEIICHHOM 30HE

22

16

8.1

OcHoBHOE YpaBHCHHC PAAUOCBA3H.
MHOXHTENb OclIabaecHUs Ha
CCTCCTBCHHLIX TpaccCax.

8.2

DneKTpoAMHAMHYECKHUE TapaMeTphbl
36MHOM IMOBEPXHOCTH.
PacnpocTpanenue 3eMHOM BOJIHBI.

8.3

JlanbHOCTh NPSAMON BUIUMOCTH U 30HBI
npuemMa.

8.4

JIByxity4deBasi MOJEIb
pacnpocTpaHEHUs PaJUOBOJIH.
Popmyna BeeneHckoro.

Pazgen 9. Ilojie HU3KO
paCHOJIO)KeHHBIX AHTECHH

18

12

9.1

N3nyuenue u npueM paauoBOIH
nuama3onoB /IB u CB BOau3un
MMOBEPXHOCTU 3EMJIH.

9.2

®opmymna [lynelikuna u
nudpaknronnas popmyna doka.

10

Pasznea 10. PacnpocTpanenue

22

14




PAAMOBOJIH NPU HAJIMYHH
npensiTCTBUM
101 BJ‘II/IHHI/ICUHGPOBHOCTCI/I MECTHOCTH. 2 5 4
Kpurepuit Pasnes.
10.2 Monenu OTKPBITOH, NOTY3aKPBITOF 1 1 4
3aKpBITO TPACCHI.
Arnnpoxkcumanus npensatcreuil. Pacuer
10.3 | mosist Ha ogMHOYHOM KJiuHE. D dekT 2 4
YCWJICHUS T0JISL IPETISITCTBUEM.
10.4| YdeT KpuBU3HBI 36MHOM IMOBEPXHOCTH. 1 2
1 Paszgea 11. PacnipocTpanenue 20 5 0 0 0 14
PaauoBOJIH B Tponocdepe
111 [TapameTpsl U XapaKTEPUCTUKU 9 5
Tponocdepsl.
11.2 | Pedpakius paaroBosH B Tporochepe. 2 4
11.3| 3aTyxaHue paAloBOJIH B Tporocdepe. 1 4
114 JanbHee TponocdepHoe 1 4
" | pacupocTpaHeHue. 3aMUPAHMUSL.
12 Pa3znen 12. Pacnpocrpanenue 29 6 0 5 0 14
PaaHOBOJIH B HOHOChepe
121 CrpoeHue, mapameTpsl U 1 5
XapaKTEPUCTUKU HOHOCHEPHI.
122 OTtpaxkeHue U MPeIOMIICHHE BOJIH B 1 4
noHocadepe.
12.3| OcnabieHue parioBOJIH B HOHOChEDE. 2 2
12.4 Pacuer BU I:IOHOC(I)epHLIX 2 4
paavoNMHUNA. 3aMUpaHUsl.
Paznen 13. luanazoHHble
13 | ocobeHHOCTH pacpOCTPAHEHHS 20 6 0 2 0 12
PaOBOJIH
131 PacmipocTpanenue AMUHHBIX U 1 5
CBEPXJIMHHBIX BOJIH.
13.2 | PacnipocTpaHeHHe CpeIHUX BOJH. 1 2
13.3 | PactipocTpaneHre KOPOTKUX BOJIH. 1 3
13.4 Pacnipoctpanenne YKB Ha Ha3zeMHBIX U 3 2 5
KOCMHUYECKHX PAJINOJIMHUSX.
Hroro | 288 72 18 18 0 180

3.3Coaepxanue TUCHUNINHBI

Pasnea 1. OcHOBHBIC IOHATHS 3J1eKTPOAUHAMUKH

Maxkpockonuyeckne 1 MUKpOCKOIIMYECKHE SIBICHUS U Tpoliecchl. Bunbl ¢pyH1aMeHTaIbHbBIX
B3aumozeiicTBuil. Kiaccuueckas M KBaHTOBasl RJIEKTPOJAMHAMUKA. JJIEKTPUUYECKUE 3apslpl U MX
cBoiictBa. OObeMHasi, MOBEPXHOCTHAs M JIMHEWHAas IUIOTHOCTh 3apsfa. OJIEKTPUYECKUH TOK,
3JIEMEHT TOKa, 00BbEMHas1, TOBEPXHOCTHAS U JIMHEHHAS MIIOTHOCTh TOKA. DJIEKTPOMAarHUTHOE TOJIE.
BexkTopsl HampsHKEHHOCTH  AJEKTPUYECKOTO W MAarHUTHOTO TOJS, BEKTOPbl HMHIYKIUU
JIEKTPUYECKOTO M MArHUTHOTO IMOJIA. ODJIEKTPOMATrHUTHBIE IapaMETPhbl CPEIbl: OTHOCHTEIbHAs
JAJIEKTPUYECKast U OTHOCUTEIbHAs MATHUTHAS POHUIIAEMOCTb, YAEJIbHAs 3JIEKTPOIPOBOIHOCTD.

Pa3znea 2. OcHOBHbBIE YPABHEHHS 3JIEKTPOMATHUTHOIO MOJISI

CKaJISIpHBIG N BCKTOPHBLIC ITOJIA. bazoBrie moHATHSA BCKTOPHOI'O aHaJIM3a: I'paJuCHT, IIOTOK,
HUPKYJISALUs, AUBEPreHlHs, poTop. MarepuanbHble YypaBHEHUS AJIEKTPOMArHUTHOTO TIOJIS.
Knaccugukanus cpea: BakyyM, AUAJIEKTPUKH, MarHeTHKH, MPOBOJHUKU. BuIbl cpen: nuHeiiHas,
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HEIIMHEHHAs, OIHOPOJHAS, HEOTHOPOJHAs, KyCOYHO-OJHOPOJIHAS, W30TPOITHAs, aHH30TPOITHAS.
VYpaBHenuss MaxkcBemia B audQepeHInanbHON, WHTETPAITbHON, KOMIUIGKCHOW (opMe U ux
¢dusnveckuii cmpici. [ToHas cucremMa ypaBHEHHUH AIEKTPOMArHUTHOTO TIOJISL.

Pasznea 3. Iliockue 3J1eKTPOMATHUTHBIE BOJIHBI B OJJHOPOJHOM U30TPOIHOM cpe/e U Ha
rpaHuie pasjesa cpej

BonnoBeie  ypaBHenus. [lnockue BOJIHBI B OJHOPOJAHOM H3OTPOIHOM cpeae ¢
MIPOBOJIMMOCTBIO OTJIMYHON OT HYJIS, B IUAJIEKTPUUYECKUX CPEaX C MAJIBIMU MOTEPSIMHU; B XOPOIIO
npoBoAsIIKX cpeaax. [loaspusarus 3JeKTPOMarHUTHBIX BOJIH.

Pasznen 4. OTpakeHnue u npejoMjeHue 3EKTPOMATHUTHBIX BOJIH HA TPaHUIle pa3jesa
cpen

[lagenrie HOpMaNbHO MOJSPU30BAHHON TUIOCKON BOJIHBI HA T'PaHHUIY pasjieia JIBYX Cpes.
[TonHOE TIPOXOXKICHHE BOJHBI BO BTOPYIO cpeny. KoaduimeHTsl oTpakeHuss U MPeTOMIICHHUS.
[TonmHOE oTpa)keHHe OT TpaHMLBI pasfena AByX cpel. HopmanpHoe majeHue IMIOCKOW BOJHBI Ha
rpaHuny pasnena cpel. IlpubnuxenHsle rpaHnyHble ycinoBus JleontoBuya.

Paznen 5. U31ydyeHue 3/1eKTPOMATHUTHBIX BOJIH B CBOOOIHOM NPOCTPAHCTBE

Pemenune ypaBHeHud MakcBemna mid 3afad  M3JIYYEHMs] DJIEKTPOMATHUTHBIX BOJIH.
DONEeMEHTApHBIA 3JIEKTPUYECKUM U3Ty4yaTesb. DJIEMEHTapHbI MarHUTHBIM U3Iy4yaTellb. DJIEMEHT
I'toiirenca. OcHOBHblE cBeaeHMsT 00 aHTeHHaX U ¢uaepax. OCHOBHbIE MapaMeTpsl U
XapaKTePUCTHKN AaHTEHH: KOA(PQUIMEHT 3alUTHOTO ACUCTBHUS, KOA((QUIMEHT HaIpaBICHHOTO
neiictBus;  KOd(D(UIMEHT TOJEe3HOro JAEHCTBUS; KO3(PQULUMEHT YCHUJIEHUS; aMIUIUTYAHas
XapaKTEPUCTUKA HAIIPABIEHHOCTH; AUarpaMMa HallpaBJIE€HHOCTH.

Pasznen 6. 3ﬂeKTp0MaFHI/ITHbIe BOJIHBI B HANIPaBJIAKIIHUX CUCTEMAX

HapaMeTpH n yCJI0BUSA pacipoCTpaHCHUA HaIlpaBJIsICMbBIX BOJIH. BomHoBOIBI
MNpAMOYT'OJIBHBIC U KPYIJIbIC, KOAKCHUAJIBbHBIC, IABYXIIPOBOJHBIC W IIOJIOCKOBBLIC JIMHUU MEpCHAaAvH.
OCHOBHEBIC IMMPUHOMUIIBI BO36y>KI[€HI/I$[ HaIrpaBJIsICMbBIX BOJIH.

Pasnen 7. PacnpocTpanenue paauoBoJIH B CBOOOJHOM IIPOCTPAHCTBE
Knaccudukanus paavoBoiiH NO croco0y pacHpOCTpaHEHUs: NIpsiMasi, 3€MHas, TporocgepHas,
uoHocepHass BosiHAa. Bunael paguocBszu. Mogens cBoOoaHoro mpoctpaHcTta. Oo6macTh
IPOCTPAHCTBA, CYIIECTBEHHO Y4YacTBYIOLIAas B PacHpOCTPaHEHUHU pPaguoBONH. Pacuer pasmepa u
KOH(Urypaluu CyluiecTBeHHON 001acTi MeTo1oM 30H PpeHens.

Pa3znea 8. IloJie BBICOKO pacnosio;KeHHbIX AHTEHH B OCBEIICHHOM 30He

OcHOBHOE ypaBHEHHE PaJUOCBS3U. MHOXHUTENb OCTa0JCHHs] Ha €CTeCTBEHHBIX Tpaccax.
PacnipocTpaneHre 3€eMHOM BOJHBL. OJIEKTPOAMHAMHYECKHE MapaMeTpbl 3€MHOM ITOBEPXHOCTH.
JanbHOCTh mNpsAMOW BUIMMOCTH M 30HBI mpueMma. J[ByxiyueBas MOJENb pPACIPOCTPAHEHUS
paauoBosiH. OO01acTh, CYIMIECTBEHHAs] TPH OTPAKEHUU PAJMOBOJIH: PacdyeT MECTOIOJIOKEHUS |
napameTpoB ydyacTka. @opmyra BBeeHCKOro u rpaHuUlLbl €€ MPUMEHHUMOCTH.

Pasnen 9. [loie HU3KO PacOJIOKEHHBIX AHTCHH

W3nyuyenne u mpuem panuoBosiH nuanazoHoB JIB u CB BOmu3M moBepXHOCTH 3€MIIH.
OcnabneHne »HEPTUU PAZAMOBOIH, PACIPOCTPAHSIOMIUXCS BIOJbL IJIOCKOM MOBEPXHOCTH 3EMIIH.
®opmyna Hlyneiikuna u nudpakunonnas gopmyna doxa.

Pasznea 10. PacnipocTpanenue pajuoBOJIH IPU HAJIUYUM NPENSITCTBUI
Bnusinue HepoBHocTeill MectHOCcTU. Kputepuit Panes. Moaenu oTKpbITOH, MOTYy3aKpbITON U
3aKPBITON TPACChl. ATIMIPOKCUMAIIHS MPEMATCTBUMA TEIaMH MPABWILHONW TeOMETPHYECKOM (HOPMBI.
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Pacuer audpakimoHHOro moss Ha OAMHOYHOM KIMHE. DPQEKT YyCHIECHHUS MOJS MPENSTCTBHEM.
YueTr KpUBU3HBI 36MHOM IIOBEPXHOCTH.

Pa3nen 11. PacnpocTpanenue paanoBosH B Tponocdepe

[TapameTppl ¥ XapakTEpUCTUKH Tpomochepsl: UANEKTpUYecKass MPOHUIAEMOCTh W
MOKa3aTeilb MPEIOMIICHHS, UX 3aBUCUMOCTb OT BBICOTHI. Moenb CTaHAapTHOW Tpomocdepsl.
[ToHsTHE SKBHBAJCHTHOrO pamuyca 3emid. Pedpakuus paguoBosiH B Tporocdepe: HOpMaabHasd,
KpUTHYECKasi, cBepXpedpakiivs, OTpuliaTelibHas pedpakius. 3aTyxaHue paJuoBOIIH B Tporochepe.
Heomnopognoctu Tpomocdepsl: cimouctsie W TypOyJeHTHbIe. PaccesHue paavoBOIH Ha
HEOJTHOPOAHOCTX Tporocdepsl. [lanbHee TponocdepHoe pacnpocTpaHeHHE. 3aMUPaHUsL.

Pa3nen 12. PacnpocTpanenue paauoBoJiH B HOHOC(hepe

CrtpoeHnue, mapaMeTpbl U XapakKTepUCTHKU HOHOChepsl. Ciion HOHOC(EPHI U UX MapaMeTphI:
9JICKTPOHHAA IUIOTHOCTB, BBLICOTA HIDKHEH rpanvibl KMOHM3AlMH, IMMOJYTOJIIWMHA CJIOA, YHUCIIO
CTOJIKHOBEHUH »JJIEKTpOHAa C TsDKEIbIMU dacTulaMu. JludnekTpudeckass MPOHUIIAEMOCTh U
IMPpOBOAUMOCTD I/IOHOCCI)CpI)I, HUX 3aBUCHUMOCTBH OT 4aCTOThI U BBICOTHI. OTpa)KCHI/Ie " IIPECIIOMIICHUC
panuoBoiH B HMoHOoc(hepe. Kputuueckas, MakcuMainbHas M IpenaenbHas yacToTbl. OcnabieHue
pannoBoiH B nonocdepe. Pacuer BU nonochepHbIx pagnoanHuii. 3aMupaHus.

Paznen 13. lnanazoHHble 0COOEHHOCTH PACTIPOCTPAHEHUS] PA/IMOBOJIH

PacnipocTpaHenue JUIMHHBIX U CBEPXAJUHHBIX BOJH. PacrnpocTpaHeHue CpeJHHMX BOJIH.
Pacnipoctpanenue kopoTkux BoiH. MakcumanbHO npuMeHumas yacrora (MIIY) u HaumeHsbluas
npumenumas yactora (HIIY). 3ona momuanus mis KB. Pacnpoctpanenne YKB Ha HazeMHbIX 1
KOCMHUYECKHUX PATUOIUHUSAX.

3.4 TemaTnka cCeMUHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapcKkue/IpaKTUYECKHE 3aHATHUS

IIpaktnyeckoe 3ansthe 1. Ilapamerpsl »ieKTpoMarHuUTHBIX BOJH. Kiaccugukarus
PaavOBOJIH.

[IpakTuyeckoe 3aHATHE 2. OIeKTpopHU3MUECKHE MapaMeTpbl cpeabl. TaHreHc yria
TudIeKTpudeckux noreps. Kiaccudukanus cpen.

IIpakTnueckoe 3aHaTtne 3. BonaHOBBIE ypaBHEHHMsS. 3aTyXaHUE pAIUOBOJIH B PEAIbHBIX
cpenax.

IIpakTnueckoe 3ansatue 4. OTpakeHHE M NPEJOMIICHUE PAJMOBOJIH Ha TpaHMIE pasnerna
OJTHOPOJIHBIX Cpel.

[IpakTruyeckoe 3anstue 5. Pacyer pazmepoB U KOHGUTYpaAILlUK 00JIACTH, CYILIECTBEHHOM s
pacrpoCTpaHEHHs PaJHOBOJIH.

[IpakTtnueckoe  3amarue 6.  JIByxuyueBas  mojenb  pacnpocTpaHeHuss — YKB.
UnTepdepennmonnslii MHOxuTeNs. Gopmyna Beenenckoro.

IIpaxtueckoe 3ansarue 7. Pacduer paguorpaccsl IpM HA3KO PACIIONIOKEHHBIX aHTEHHAX HaJl
MPOBOSIIEH 3€MHOM MOBEPXHOCTHIO.

IIpakTnueckoe 3ansATue 8. PacyeT HEPOBHOCTH 3€MHOM MOBEPXHOCTH IO KpUTEPHUIO Pases.

[IpakTueckoe 3anarue 9. JlanbHoCTh npsiMoil BuIuMocTu. BiusHue pedpakuuu B
Tpornocgepe Ha pacCTOSHUE MPSIMON BUIMMOCTH.

3.4.2 JlaGopaTopHbIe 3aHATHUS

JlaboparopHast pabora Nel HccnemoBaHue MONSPU30BAHHBIX AJIEKTPOMATHUTHBIX BOJH
ONTHYECKOT0 Arana3zoHa. JKCIIEpUMEHTAIbHAS POBEpKa 3aKkoHa Mantoca.
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JlaGopaTopHass pa6ota Ne2 OTtpakeHHe W TIPEIOMIICHHE SJEKTPOMArHUTHBIX BOJH Ha
TpaHuIle pa3zesa OJAHOPOIHBIX JUIEKTPHUECKUX Cpell. DKCIEePHUMEHTAIbHAs MPOBEpKa 3aKOHOB
Cuenuyca.

JIaGoparopnass pabora Ne3 MHccrnenoBanue audpakinuu paguoBOIH HAa OTBEPCTHH B
HEIPO3pauHOM dKpPaHE.

JIaGoparopnast pabota Ned IccnemoBaHue pacHpOCTpAaHEHUs AIIEKTPOMATrHUTHBIX BOJH
CBY-auamna3ona B BOJJHOBOJIHOM TPAaKTE.

JIaGoparopnas padorta Ne5 VccrenoBanue xapakTepUCTHK HANPABIEHHOCTH CUMMETPUYHBIX
BHOPaTOPOB.

Jlaboparopuass pabora Ne6 HccnemoBaHue TOJBIX METaUIMYECKHUX  BOJHOBOJIOB
MPSIMOYTOJIBHOTO CEUEHUSI.

JIaGoparopnast pabora Ne7 HccrnemoBaHue KOMIBIOTEPHOW MOJENU PacHpOCTpaHEHUS
pPaZiMOBOJIH B CBOOOJHOM IIPOCTPAHCTBE.

Jlabopatopnas pabora Ne8 MWccnemoBanme 3aTyXaHusi paguoOBOJIH MHUJUIMMETPOBOTO
nuarna3oHa B atmocdepe.

Jlabopatopuas pabora Ne9 VccrnemoBanue moJis HW3IIydarelis, PacloO0KEHHOTO BOIHM3U
MOBEPXHOCTH 3€MJIH.

JIaGoparopnast pabora Nel0) MonenupoBaHue pacrpoCTpaHEHHs] MPOCTPAHCTBEHHBIX
PaZIOBOJIH.

3.5 TemaTHKa KYPCOBBIX MIPOEKTOB (KYPCOBBIX PadoT)

He npenycmorpenst
4 Y4yeOHO-MeTOAUYECKOEe U UHPOPMALIMOHHOE o0eclieueHne

4.1 HopmaTuBHble 10kyMeHTbl U 'OCTb1

1. TOCT P 52002-2003 DnexkrporexHuka. TepMUHBI U ONpeIeIeHUs] OCHOBHBIX MOHSATHH.

2. TOCT 24375-80 PagrocBsizb. TepMHUHBI U ONIPEICIICHHUS.

3. Pexomenganus MCD-R P.1812-4 (07/2015) Metoa nporHo3upoBaHus pacipoCTpaHEHUs
CUTHaJIa Ha KOHKPETHOW Tpacca JJIsi Ha3eMHBIX CIIykO «u3 MyHKTa B 30HY» B auana3zoHax YBY u
OBU.

4. Pexomengarus MCD-R P.840-7 (12/2017) Ocnabnenue u3-3a 00Ja4HOCTH U TyMaHa.

5. Pexomenganuss MCO-R P.838-3 Mozeib HOTOHHOI'O OCIIA0JIEHNS B TOXKIE,
UCIIOJIb3yeMasi B MeToAaxX MPOrHO3UPOBAHUS.

6. Pexomennanuss MCD-R P.619-5 (09/2021) [laHHble O pacHpOCTPaHEHUH PATHUOBOJIH,
HEOOXOJUMBIE [UIsl OINpEAeTeHUs] MOMEX MEXIy CTaHIMSAMH, HaXOAAIIUMHUCS B KOCMOCE M Ha
MIOBEPXHOCTU 3€MJIH.

7. Pexomengauust MC3-R P.368-10 (08/2022) Meron nmporHo3upoBaHus pacpOCTpaHeHuUs
36MHOM BOJIHBI JUIs1 yacToT Mexay 10 kI'n u 30 MI'n.

4.2 OcHOBHas JqUTEpaTypa

1. Ioramnos, JI. A. DnexkTpoJIUHAMHKA U PACIPOCTPAaHEHUE PATUOBOIH ;| YUSOHUK JIJISl BY30B
/ JI. A. TlotanoB. — 2-e u3xa., ucnp. u non. — Mocksa : M3narensctBo FOpaidt, 2025. — 196 c¢. —

(Beiciree  oOpazoBanme). — ISBN 978-5-534-05369-2. — Tekcr : DSnIeKTpOHHBIA //
OopazoBarenpHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/562778.

2. KmoeB, C. b. DnexkrponmHamMuka W pacmpoCTpaHEHHE  PaJUOBOJIH:
KOMITBIOTEPH3UPOBAHHBINA Kypc : yuebHoe nmocobue / C. b. Kmoes, E. M. HedenoB. — Mockaa :
KVYPC, 2024. — 463 c. — ISBN 978-5-906818-99-7. — Texkcr : snexrponHsiid // [{udposoii
00pa3oBaTeNbHBIN pecypc IPR SMART : [caliT]. — URL:

https://www.iprbookshop.ru/144899.html.
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3. ABetucsH, B. I'. Pactipoctpanenue paanoBoiH : yuyeOHO-MeToandeckoe mocooue / B. T
AgerucsH, E. I'. HukorocssH. — Mocksa, Bonorna : Undpa-Umxenepus, 2023. — 208 ¢. — ISBN
978-5-9729-1250-6. — Texcr : anexrponHsii // [ludpoBoit oopazoBarenbHbiil pecypc IPR SMART
: [caiiT]. — URL: https://www.iprbookshop.ru/133070.html.

4.3 JlonoTHUTEIbHAS JIUTEPATYypa

1. boraukoB .B. OcHoBbI Teopuu anTeHH. B 3-x yacTsax. YU.1. DneMeHThl TEOpUM aHTEHH :

ydyeOHoe mocobue / boraukoB M.B.. — Owmck : OMCKuii TOCyIapCTBEHHBIM TEXHUYECCKUI
yausepcuret, 2021. — 148 ¢. — ISBN 978-5-8149-3383-6 (u.1), 978-5-8149-3382-9. — Texkcr :
anexktpoHHed // Iludposoit obOpazoBatenbHblid pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/124862.html.
2. SxosneB, B. WM. Kiaccuyeckas »sieKTpoAMHAMUKA. ODJIEKTPOMArHUTHBIC BOJIHBI.

UYeTrsipexMepHas 3JIeKTpoAUHAMEKA : yaeOHoe mocodue / B. U. SIkoBneB. — 2-e m3a. — MockBa,
Bonorna : Wuadpa-Umxenepus, 2023. — 484 c. — ISBN 978-5-9729-1301-5. — Tekcr :
atektpornHbli  // Ludposoii obOpasoBatenbHblii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/133168.html.

3. Texuumdeckass sleKTpoguHaMuka : ydyeOHoe mocobuwe / B.M. WUBanoB [u np.].. —
HoBocubupck : HoBocuOupckuii rocyapcTBeHHbIN TexHu4yeckuil yuusepcurer, 2018. — 115 ¢. —
ISBN 978-5-7782-3549-6. — Texkcr : anekrponnsiii // LudpoBoit odpazoBarensHblii pecypc IPR
SMART : [caiit]. — URL: https://www.iprbookshop.ru/91456.html.

4.4JnekTpoHHBbIE 00pa3oBaTe/ibHbIE PECYPChI

He npenycmorpeno

4.5 JInunieH3M0OHHOEe M CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHOe
obecneyeHue

1. Microsoft-Office
2.PTC-MathCAD
3. Microsoft-Windows

4.6 CoBpeMeHHbIe MPo(ecCHOHAIbHBbIE 0a3bl TaHHBIX U MHPOPMALIMOHHbIE
CIIPaBOYHbIE CHCTEMbI

1. MexyHapoaubIii coro3 anekTpocBssu. Cextop paaunocsszu (MCD-R)
https://www.itu.int/ru/ITU-R/Pages/default.aspx

2. Hayunas snektponHas 6ubnuoreka https://wwwe.elibrary.ru

3. Enunoe okHO JtocTyna K o0pa3oBaTebHbIM pecypcaM DenepaibHblil mopTal
http://window.edu.ru

4. Poccuiickas rocyaapcTBenHas Oubnuoreka http://www.rsl.ru

5. OBC «YHuBepcurerckas 6ubnnoreka onnaitn» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecnevueHne

1. KommbloTepHBIII KIacC ¢ TPEIYCTAaHOBJICHHBIM MPOTPAMMHBIM  00ECIEYeHHEM,
yKa3aHHBIM B 1. 4.5, MyJbTUMEIuiiHOE 00OpyaoBaHUE (TIPOEKTOP, MEPCOHAIBHBINA KOMITBIOTED
MIpEenoiaBare’is).

2. Criennanu3upoBaHHAs ayAUTOPHS ISl IPOBEICHUS TaOopaTOpHBIX padoT. ObopymoBaHue
U amnmnaparypa: OCIHUIOrpadbl, 3J1eKTPOU3MEPHUTEIbHbIE TPHUOOPHI.
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3. Aynurtopusi A JIEKIIMOHHBIX, MPAKTHYCCKUX 3aHATHH. OOOpyaOBaHHWE W ammaparypa:
AyJJUTOPpHAA NOCKa, BO3MOKHOCTb UCIIOJIb30BAHUA My.]IBTHM@I[HﬁHOI‘O KOMIIJICKCA

6 Meroauyeckue peKOMeHAANU

6.1 MeToauyeckne peKOMeHAAMH /Il IPeNoiaBaTe/isl 10 OPraHu3aluu
00y4eHUs

Ha nepBoM 3aHSATHM MO JUCHUILIMHE HEOOXOIMMO O3HAKOMHUThH CTYJEHTOB C MOPSAKOM €€
u3ydeHus (TemMamu Kypca, (hopMamMu 3aHITUN, TEKYIIETO U MPOMEXKYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO U pOJIb TUCHUIUIMHBI B CUCTEME HAyK, €€ NMPAKTUYECKOe 3HAUYEHHUE, JOBECTH J0 CTYACHTOB
TpeboBaHusI K (opME OTYETHOCTH M TNPUMEHEHUS BUIOB KOHTpOJIA. Bblmarorcs 3amaHust Ais
MOJATOTOBKU K MPAKTUYECKHUM U CEMUHAPCKUM 3aHATHSIM.

[Ipu moarotroBke K J1aOOpaTOPHBIM M MPAKTHYECKUM padoTaM IO NEPEYHIO OObSIBIECHHBIX
TEM MPENOoJaBaTEN0 HEOOXOJUMO YTOUHHUTH IJIaH UX MPOBEACHUS, IPOAYMaTh (POPMYIHUPOBKU H
coJiepKaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXJEHHE, O3HAKOMHUTBHCS C MEpPEeYHEM
TEMaTHYECKHUX BOIPOCOB.

B xome paboThl BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
paboThl, ONpeAeuTh MOPSAIOK €€ MPOBEACHHUS, BpeMs Ha 00CYkIeHHE KaKI0ro y4eOHOTo Bompoca.
[lpumensii  GpoHTANBHBI  ONMPOC  JaThb  BO3MOXKHOCTH  BBICTYHHTH BCEM  CTYJCHTaM,
MPHUCYTCTBYIOIIUM Ha 3aHSATHUH.

B 3akimtounTenbHO yacTu paboThl cleayeT MOABECTU €€ UTOTU: 1aTh OLEHKY BBICTYIUICHUN
KOKIOrO0 CTyACHTa M Y4eOHOH Trpynmbl B IENOM. PacKpbITh MOJNOXKUTENbHBIE CTOPOHBI U
HEJIOCTATKU MPOBEIACHHOUN j1abopaTopHOil paboThl. OTBETUTH HA BOMPOCHI CTYJIEHTOB. Bhinarh
3aJjaHusl JUI CaMOCTOSITENIbHONM PabOThI IO OJATOTOBKE K CJIEAYIOLIEMY 3aHSTHUIO.

Metoauka mpenojaBaHUS JAUCHUIUIMHBL  «OJIEKTPOJMHAMUKA U  PacIpOCTpaHEHUE
paZvoBOJIH» U pealn3alns KOMIETEHTHOCTHOIO MOAX0a B M3JI0KEHUM U BOCIIPUATUU MaTepHalla
IpelyCMaTpUBAET UCIOJIb30BaHUE CIENYIOIINX AaKTUBHBIX M MHTEPAKTUBHBIX (OPM IMPOBEACHUS
TPYNIOBBIX, UHAUBUAYAIbHBIX, ayJUTOPHBIX 3aHITHIA B COYETAaHWU C BHEAYAMTOPHON pabOTOMl C
1eIpI0 POopMUPOBAHUS U PA3BUTHS MPO(HECCUOHATBHBIX HABBIKOB 00YUYaIOIINXCS:

— MOATOTOBKA K BHIMOJIHEHUIO U 3alllUTa MPAKTUUYECKUX U Ja00paTOPHBIX PabOT ¢ OMOIIBIO
CHEIHaIM3UPOBAHHOIO IPOrPaMMHOT0 0OecTIeueHUS;

— 3alllUTa U UHIUBUAYaIbHOE OOCYXICHHE BBIMOIHSAEMBIX 3TAMOB pacueTHO-rpaduuecKux
pabor;

— TEXHOJIOTMM aHajdu3a CUTyaluidl JUIsi aKTUBHOTO OOyuYeHHs, KOTOpbIE I03BOJISIOT
CTYJ€HTaM COEIMHUTh TEOPUIO U MPAKTUKY, MPEACTaBUTh MIPUMEPHI IPUHUMAEMBIX PEHICHUNH U UX
MOCJEACTBHM, JEMOHCTPUPOBATH  pPA3JIMUHbIE MO3UIMH, (OPMHUPOBATH HABBIKK  OLIEHKU
aIbTEPHATUBHBIX BAPUAHTOB B BEPOSITHOCTHBIX YCIOBHSIX.

OOyuenue 1o AMCLUUIUIMHE BEJETCS C MPUMEHEHHEM TPAJAMIMOHHBIX MOTOKOBO-TPYIMIIOBBIX
MH(}OPMaLMOHHO-TEIEKOMMYHHMKAIIMOHHBIX TexHoioruil. [lpu ocymiectBiennn ob6pa3oBaTeIbHOIO
npoliecca 1Mo JAUCHUILUTUHE UCHOJB3YIOTCS CIEAYIOUIe HHPOPMAalOHHO-TEJIeKOMMYHHUKAIIMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlMH C IPUMEHEHHEM MTPOeKTopa U mporpamMmmel PowerPoint.

6.2 MeToauyeckne yKa3aHus JJisi 00y4alOUIUXCS MO0 OCBOEHUIO TN CHUILINHBI

CamocrosiTennpHasi paboTa SBISIETCS OJHMM U3 BHUAOB YyueOHBIX 3aHsaTui. Llens
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CAMOCTOSITENILHOE MONyYEHUE CTY/IEHTAMH HAaBHIKOB
paboTHI B MPOTpaMMe MaTEeMaTHIECKOTO MOJICITUPOBAHUS, PACCMAaTPUBAEMBIX B IIPOIIECCE U3yUCHUS
JTUACLUIIIUHBI.

AynuropHas caMoCTOsITeNIbHAsI paboTa MO JUCIUILIMHE BHIMOIHIETCS Ha yUeOHBIX 3aHATUAX
MO/ HEMTOCPEACTBEHHBIM PYKOBOJACTBOM IIPENOIABATENS U 10 €r0 3aJaHHUIO.
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BueayautopHas camocrosiTeNnibHas paboTa BBIIOJHAETCS CTYACHTOM [0  3aJIaHUIO0
IpernoiaBaTess, Ho 0€3 ero HemoCPEACTBEHHOTO YUaCTHSL.

3aoauu camocmoameibHoll padomel cmyoeHma:

- pa3BUTHE HABBIKOB CAMOCTOSITENILHOW yueOHOM paboThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriayOJieHHe COJIepKaHHUsI U OCO3HAHWE OCHOBHBIX TOHSATHH JUCHIUTUIAHBL,

- HCIIOJIb30BaHME Marepuana, COOpPaHHOIO M IIOJIyY€HHOI'O B XOJE€ CAMOCTOSTEIbHBIX
3aHATUH U1 9 (EKTUBHON MOATOTOBKY K 3a4€Ty U K3aMEHY.

Buowvt éneayoumopnoii camocmosamenvnou pabomol:

- CaMOCTOSTEIbHOE U3YUYEHUE OTJENIbHBIX TEM AUCLUIIINHBL;

- BBINOJIHEHUE pacyeTHO-rpauyeckux pador;

- MOJITOTOBKA K Ta0OPAaTOPHBIM U MPAKTUYECKUM 3aHSATHIM;

- oopMiIeHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM U IMOATOTOBKA K MX
3alluTe;

- IOJITOTOBKA K 3a4eTy;

- IOATOTOBKA K 3K3aMEHY.

Jlnis  BBINOJHEHHs JIIOOOrO BHMJIA CAMOCTOATENbHOM paboThl HEOOXOIUMO MPOUTH
CJIETyIOIINE ITAlbL:

- OIpeieIeHNe 1IeJIM CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys N03HaBaTeJIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAMOCTOSITENIbHON paboTe;

- BEIOOp a/IeKBAaTHOTO crioco0a IeHCTBHS, BEAYIIETO K PEHICHUIO 33/1auu;

- IUIaHUpOBaHHE pPA0OOTHI (CaMOCTOATENBHOM WM C MOMOILBIO MpErnoAaBarens) Haj
3a/laHuEM;

- OCYILIECTBJICHHE B TPOILIECCE BBINOJHEHHUS CAMOCTOSTEIbHONH pabOThl CaMOKOHTPOJISA
(MpOMEKyTOYHOI'O U KOHEUHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pepnexcus;

- Ipe3eHTaIus padOThI.

7/ MoH] OLIEHOYHBIX CPEACTB

B npornecce 0o0ydeHus: MCMONB3YIOTCS CIEAYIONIME OLIEHOUHbIE (OPMBI CaMOCTOSITEIbHOMN
paboTHI CTYICHTOB, OIICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M IPOMEKYTOUHBIX
aTTeCcTaluu:

- 3aIUTa J1abOPaTOPHBIX padoT;

- KOHTPOJIbHBIE PaOOTHI;

- BBINIOJIHEHUE U 3allIMTa pacyeTHO-Tpaduiyeckux padorT;

- 3ayer;

- DK3aMeH.

O1eHOUHBIE CPEACTBA TEKYIIETO KOHTPOJS YCIEBAGMOCTH BKJIIOYAIOT KOHTPOJIbHBIE
3aJ]aHAs TI0 TPAKTUIECKUM padOTaM MHIMBHUIYATHHO IS KAKI0TO 00yJaromerocs.

B pesynbrare 0cBOGHUS IUCIUILTUHBI (MOyJIs1) (POPMUPYIOTCS CeyIoIne KOMIIETEeHIINN:

Kon
o Hanmeﬂona}me KOMIIETCHIIUHN BI)II[yCKHI/IKa
KOMIIeTeHIINi
OIK-1 Cnioco0eH UCTIOIb30BaTh MOJIO0XKEHUS, 3aKOHBI M METO/Ibl €CTECTBEHHBIX HAYK H

MAaTCMATUKH JJId pCUHICHUA 3aaa4 PIH)KeHepHOI;’I JCATCIIBHOCTH

Crioco0OeH caMOCTOSTETFHO MMPOBOIUTH SKCIIEPUMEHTAIILHBIC UCCIICIOBAHUS U
OIlK-2 HCIIOJIb30BaTh OCHOBHBIE MTPHUEMbl 00Pa0OTKHU U MPEACTABICHUS OTYyUYEHHBIX
JTAHHBIX
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7.1MeToabl KOHTPOJIS U OLIEHMBAHUS Pe3yJIbTATOB 00y4eHH s

HepequL OLCHOYHBIX CPCACTB I10 JUCHUITIINHE ((:‘)J'IeKTpOI[I/IHaMI/IKa " pacCIipoCTpaHCHUEC
paaruoOBOJIH»

/o

Bun xouTpons
pe3yJIbTaTOB
00yueHus

HaumeHnoBanue
KOHTPOJIA
pe3yJIbTaTOB
00yueHus

Kparkas xapakTeprcTHKa KOHTPOJIS Pe3yJIbTaToOB
o0Oy4deHus

Texymmit

NunuBuayanbHas
3ajadua

3amaun BBIJAIOTCS 10 KAXJAOMY pasieny JUCIUILTAHBI
U BBIMOJHAIOTCS CTYJAEHTOM WHIUBHAyaldbHO. [Ipum
MIPOBEPKE TIPENoJiaBaTelib OIICHUBACT IPaBUILHOCTH
MIPOU3BEICHHBIX pacyeToB u COOTBETCTBHE
o opMIICHHUS pEIICHUS] YCTAHOBJICHHBIM TPEOOBaHMSIM.

Texymmin

JlaGopaTopHas
pabora

JlaGopatopHass pa®oTa  BBIIOJHSETCA  CTYICHTOM
uHAuBUAYyanbHO. OQopMIIeHHBIH  OTYET  caaeTcs
npernosiaBaTeNll0o  Ha  MPOBEpPKY B 3apaHee
yCTaHOBIIEHHBIH cpok. [Ipu mpoBepke mpemnopaaBarensb
OLICHWUBACT Ka4yecTBO OQGOpPMIICHUS, MPABUIBHOCTD
pacieToB W BBIBOJOB 1o pabore. K 3ammte
nabopaTopHOi  pabOTBI  JOMYCKAIOTCS  CTYACHTHI,
BBITIOJIHUBIINE PAa0OTy, OOPMUIA B COOTBETCTBUU C
TpeOOBaHUSIMU OTUET O JabopaTopHOl pabore u
npefocTaBuiM ero k 3amure. Kaxagomy cryneHTy
3ajaeTcss HE MeEHee TpeX BOIMPOCOB IO TeMe
nabopaTtopHoil pabGotel. HaGop BompocoB K 3ammure
JIOBOJIMTCSI JIO CTYJICHTOB 3apaHee.

Texymmi

Pacuerno-
rpaduyeckas
pabota

OOyuatomuiics B TeUCHHE CEMECTPa CaMOCTOSATEIBHO
BBITIOJHSET P/ pacueTHO-TpapuuecKkux padoT Mo Teme
pasnena. [Ipu nmpoBepke nmpemnogaBareib KauecTBO

0o opMIIeHHUS], TPABHJIBHOCTh PACUETOB M BHIBOJIOB.

[IpomexxyTouHbIN

3auer

[TpomexyTouHas aTTectauus oOydarommxcs B ¢opme
3ayeTa IPOBOAUTCSA 1O PE3yJIbTaTaM BBIIOJIHEHUS BCEX
BUJIOB y4eOHON paboThl, MPEAyCMOTPEHHBIX yUEOHBIM
IUITAHOM MO JAHHOHM TUCHMIUIMHE (MOAYIIO), IPU 3TOM
YUUTBIBAIOTCS ~ PE3YyJbTaThl  TEKYLIEro  KOHTPOJIS
yCIEBAEMOCTU B TeueHue ceMmecTpa. OlLeHKa CTENeHH
JOCTHKEHUS oOyJaromuMucs TUTAHUPYEMBbIX
pe3yabTaToB OOyuYeHHs] MO JIUCHMIUIMHE (MOJYJIIO)
MIPOBOAMTCS TPENoJIaBaTeNIeM, BEAYIIUM 3aHSITHUS IO
JTUCIUTIINHE (MOJIYITI0) METOJIOM DKCIIEPTHOM OIICHKH.
I[Io wroraM mNpPOMEXYTOYHOW  aTTeCTalluud IO
IUCIUTINHE  (MOAYJII0)  BBICTABISACTCA  OIICHKA
«3a4TEHO» WM «HE 3a4TECHOM.

3auer mpoBogUTCS B yCTHOM Qopme. B aynuropun
HaXOJUTCs TperojaBaTesib U He Oosee 5 4eIoBeK U3
YyHclla CTyJIeHTOB. Bo BpeMs mpoBeieHUs 3adeTa €ro
yYaCTHMKAaM 3ampeliaeTcs HMeTh Ipu cebe U
HCIIOJIB30BaTh CPEACTBA CBS3U (COTOBBIC Tele(OHHI,
MuKpodonbl U mp.). CTymeHTy BbIIaercs OWier c
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TpeMsl TEOpETUYECKUMHU Bompocamu. KosnnuecTBo
JOTIOJIHUTENIBHBIX ~ BOIIPOCOB — HE 0ojee JBYX.
KommuecTBo AOHNOJHUTCIBHBIX BOIIPOCOB 3aBUCHUT OT
HOJIHOTBHI OTBETa CTYJEHTa. Bpems MOATrOTOBKH K
oTBeTy He Oonee 40 MUHYT.

K mpomexyTouHO#l aTTecTanuy AOIYyCKAITCS TOIBKO
CTYZCHTHI, BHIIIOJIHUBIINE BCE BHUJIBI yUeOHOIH paboTHI,
IpEeIyCMOTPEHHbIE ~ pabodyeld  MpOrpammoi Mo
JUCITUITIINHEC

[IpomexxyTouHBIN

DK3aMeH

[TpomexyTouHas aTTectanus oOydarommxcs B dopme
9K3aMEHa IMPOBOJUTCS IO PEe3yjbTaTaM BBIITOJIHEHUS
BCEX BHJIOB Y4eOHOIl paboOThl, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM IO JIAHHOW TUCUUILTUHE (MOAYJIIO),
OpU  3TOM YYUTHIBAIOTCS  PE3yIbTAaThl  TEKYIIETro
KOHTpOJISl yCIIEBAEMOCTHU B TeueHue cemectpa. O1eHka
CTEMEeHH JOCTHKEHHsI OOYyYalOIIMMUCS TUIAHUPYEMBIX
pe3yiabTaToB OOydYEHMs] MO AUCHHUIUIMHE (MOJIYIIIO)
MPOBOAMTCS TMPENOJIaBaTeIeM, BEAYIIUM 3aHSITHUS IO
JTUCHUIITNHE (MOIYJII0) METOJIOM AKCIIEPTHOMN OILICHKH.
[Io wToraM mNPOMEXKYTOYHOW  aTTeCTAllMUd IO
JUCUUIIMHE  (MOAYJIIO)  BBICTABIACTCS  OIICHKA
«OTJIIMYHOY», «XOPOUIO», «YAOBICTBOPUTEIBLHO» WU
«HEYIOBJIETBOPUTEIILHOM.

DK3aMeH MpOoBOAMUTCA B ycTHOH (hopme. B aynutopun
HaXOAMWTCS MpenojaBarelb M He Oonee 0ATH
CTYJIEHTOB.

Bo Bpems mnpoBeaeHHs 3K3aM€Ha €ro ydyacTHUKaM
3ampemaercss WMETh MNpu cebe U HCIOJIb30BaTh
cpelacTBa cBsi3U (COTOBBIE Tele(OHBI, MUKPO(OHBI U
np.). CTyIeHTy BbIIaeTcst OMIIET ¢ TpeMsi BOIPOCAMHU.
KonnuecTBo AOMONHUTENBHBIX BONPOCOB — HE Ooiee
IByX. KonuuecTBO  IOMOJHUTENBHBIX  BOIPOCOB
3aBHCHUT OT MOJHOTHI OTBETAa CTyAeHTa. [|uTeabHOCTh
sKk3ameHa 2 yaca (120 MuHyT).

K npomMexyTouHO# aTTecTaluu AOMYCKAIOTCS TOJIBKO
CTYJICHTBI, BBHITIOJIHUBIINE BCE BUIBI YICOHOU pabOTHI,
MpeIyCMOTPEHHbIE ~ pabodeil  mporpaMMoil 1o
JTUCIUIUINHE «DJEKTPOJNHAMUKA U PaclpoCTpaHEHHE
PaarOBOJIHY.

7.2 1IkaJia 1 KPUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHU s

[Tokazarenem OIeHMBAaHUS KOMIIETEHUMH Ha pa3IMYHBIX JTanax HX (OPMUPOBAHUA

ABIACTCA JOCTHKCHUC O6y‘-IaIOIJ_II/IMI/ICH IJIaHUPYCEMBIX PE3YJILTATOB 06y‘-ICHI/I$I 0 AUCHUIIIIMHEC

(Momymio).
Kpurtepuu oueHnBanus
IMoka3zaTennb 2 3 \ 4 B
He 3aureno 3aureno
3HATB: OOyyaromuiicst OOyuaromuiics OO0yuaromuiics OO0yuaromuiics
- OCHOBHBIE JIeMOHCTPHpPYET JeMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET IIOJIHOE
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HOHATHA U 3aKOHBl | IIOJIHOE HEIIOJIHOe 4aCcTUYHOE COOTBETCTBHE | COOTBETCTBHE
EKTPOJUHAMUKY, | OTCYTCTBUE UIIH COOTBETCTBHE CIIeTYIOIUX 3HAHUM: CJIEYIOIUX 3HAHUM:
CBSI3aHHBIE C HEJ0CTaTOYHOE CIEIYIOLINX - OCHOBHBIEC - OCHOBHBIC
PacIpoCTpaHeHHEe | COOTBETCTBHE 3HAHUM: HOHATHA U HOHATHS U
M PaJUOBOJIH; CJIEIYIOIUX 3aKOHBI 3aKOHBI
- 0COOCHHOCTH 3HAHUMH: - OCHOBHBIE 3IEKTPOJUHAMU 3IEKTPOJUHAMU
JKCIIEPUMEHTAIIBH HOHSTHS ¥ 3aKOHEI KU, CBA3aHHBIE C KU, CBA3aHHBIE C
OT0 UCCIENOBAHUA | - oCHOBHEIE 3IIeKTPOAMHAMHKH, pacnpocTpaHeH pacnpocTpaHeH
pazxuorpacc. HOHSTUS ¥ 3aKOHBI | CBSI3aHHEBIC C uem uem
JNEKTPOJUHAMUKHY, | PaclpOCTpaHEHUe PaHOBOJIH, PaZMOBOJIH;
CBSI3aHHBIE C M PaIHOBOIIH; - 0COOCHHOCTH - 0COOCHHOCTH
pacnpocTpaHeH e 9KCHEPUMEHTATBLHOIO 9KCIEPUMEHTATIBHOIO
. UCCIIeIOBAHUS UCCIIeIOBAHUSL
M paJiHOBOJIH, - 0COOEHHOCTH cerenosa cerenosa
auoTpacc. anoTpacc.
skcnepumenTanp | PAAOTP PaoTp
Jomyckarorcs CB06OIHO onmepupyer
- 0COOEHHOCTH Or0 UCCIIEI0BAaHUSL
HE3HAYHUTEIbHBIC IpHOOPETEHHBIMU
IKCIIEPUMEHTANbH | pajuoTpacc.
OLINOKU, HETOYHOCTH, 3HAHUAMH.
oro ucciaenosanus | Jlomyckarorcs
3aTpyAHEHUA IIPH
paauoTpacc. 3HAYMUTEIIbHBIE
aHAJIMTUYECKUX
OIIINOKH,
omepanusix.
HPOSBILAETCA
HEJ0CTaTOYHOCTh
3HaHWM, IO PAAY
ToKazaTesen,
oOyuaroIuiics
UCIIBITHIBACT
3HAYHUTEIIbHBIC
3aTPYAHEHUS IIPH
OIIEpUPOBAHUU
3HAHUSAMH IPU UX
HepeHoce Ha
HOBBIE CUTYallUH.
METh. JaIOIHUICS HE JAIOIUINACS YaAIOIIUHICS JaIOIUIACS
eTh! 06 06 06 006
- BBIBIIATD yMe€€eT WU B JEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPHUPYET IOJIHOE
¢busnueckyto HEJ0CTaTOYHOM HEIOJIHOe YaCTUYHOE COOTBETCTBUE | COOTBETCTBHE
CYIIHOCTb CTEIIEHH YMEeT: COOTBETCTBHE CIIEYIOIIX YMEHUH: CJIEIYIOIIX YMEHUH:
SIBJICHUM U CIIEYIOIIUX
IIPOLIECCOB B - BBIBIIAATh yMCHHM: - BBISIBJIATH (PU3MUECKYIO | - BBIIBIATH (PU3MUECKYIO
paauoTpaccax u bu3nUecKyo CYIIHOCTb SIBIICHUI U CYIIHOCTb SIBJICHUIl U
TPaBUIILHO CYIIHOCTh - BBIABJIATh IPOLIECCOB B IIPOLIECCOB B
BBIOMPATh METOABI | spyieHmii i GbuzmyecKyro pajuoTpaccax u paauoTpaccax u
pacqera, IIPOLIECCOB B CYIIHOCTb IPaBUIIBHO BBIOUPATh IPaBUILHO BEIOUPATH
- BBUIBIIATD panuoTpaccax u SBJICHUN U METO/Ibl pacueTa; METO/Ibl pacueTa;
ocobenHoCTH NPaBUIILHO IIPOIIECCOB B
afuoTpa
PaznoTpace, BBIOMPATH METO/IBI | PAAMOTPACCaX U - BBISIBJIATH OCOOEGHHOCTH | - BBISIBIISITH OCOOCHHOCTH
CYILIECTBEHHO .
BJ}'IIII/III}I}O o Ha pac4dera; HpaBHIIEHO panuoTpacc, pajuorpacc,
m BBIOMPATH METO/IBI CyIIIECTBEHHO CyIIEeCTBEHHO
acIIPOCTPaHEeHHUE )
pacrpocTp - BBISIBIISITh pacyera; BJIMSIIOIINX Ha BJIMSIIOIINX Ha
aIMOBOJIH U
pan 0COOCHHOCTH pacnpocTpaHeHue pacnpocTpaHeHue
IPaBUIILHO
p 5 paauoTpacc, - BBISABIIATh PaIMOBOJH U IPABWIIBHO | PAAMOBOJIH M NPAaBUILHO
BBIOUpATh
P CYILECTBEHHO 0COOEHHOCTH BHIOMpATh BBIOMpATh
U3MEpPUTENbHOE
BJIMSIOLIMX HA paauoTpacc, U3MEepUTENbHOE U3MEpUTENbHOE
00opymoBaHUE LIS
pacnpocTpaHeHHe | CYILECTBEHHO 00opyJoBaHue IS o0opyJoBaHue JIs
IKCIIEPUMEHTAIIbH
. | PaOuOBOJIH U BJIMSIOLIMX Ha 9KCHEPUMEHTANBHBIX IKCIEPUMEHTAIBHBIX
BIX HCCIIEIOBaHUM. o o
IPaBUIIBHO pacnpocTpaHeHHe | HCCIIeOBaHUM. HCCIIeI0BaHUH.
BBIOUpATD PaJuOBOJIH U VMeHus 0CBOEHBI, HO CB006OIHO onepupyer
U3MEpUTENBHOE HPaBUIIEHO JIOITyCKAIOTCS PHOOPETEHHBIMH
obopynoBaHue Ui | BBIOHPATDH HE3HAYHUTEIbHBIE YMEHHSIMH, IPUMEHSCT
SKCIIEPUMEHTAIBH | M3MEPHUTEIbHOE OLIMOKH, HETOYHOCTH, UX B CUTyalUsIX
BIX HCCJIE/IOBaHUH. | 00OpynOBaHUE 1M | 3aTPYAHEHUs IPH HOBBIILEHHOM
SKCIIEPUMEHTAJIbH | AHAIUTUYECKUX CJIOXKHOCTH.

BIX HCCJIEOBAHUH.
Homnyckarores

oreparusx, nepeHoce
YMEHH Ha HOBBIE,
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3HAYUTEIIbHBIC HECTaHJapTHbIE
omuoKy, CHUTYaLlUH.
IPOSBILAETCS
HEJ0CTaTOYHOCTh
YMEHHUH, 10 psAy
ToKazaTeneu,
oOygaromuiics
UCTIBITBIBACT
3HAYUTEIIbHBIE
3aTpyIHEHUS PU
OTICpUPOBAHNUHN
YMEHUSIMHU TIPH UX
HepeHoce Ha
HOBBIE CUTYallUH.
BJIAJeTh: OOyyaromuiics He | OOyuaromuiics B OO0yuaromuiics OO0yuaromnuiics B
- OCHOBHBIMU BIaZieeT HWIM B | HEAOCTATOUHOMH YJaCTUYHO BJIAJIEET: HOJIHOM 00beMe
METOAaMHU pacdeTa | HeLOCTaTOYHOMH CTEIICHHU BIIaJICET: BIIaJIeeT:
paauoTpacc; CTEIEHH BlIaJieeT - OCHOBHBIMM METOJAMHU
- HaBLIKaMH - OCHOBHBIMHU pacdera paguoTpacc; - OCHOBHBIMH METOJIaMHU
paboTe ¢ - OCHOBHBIMH METOJlaMHU pacueTa pacdera paguoTpacc;
HM3MEPHUTCIILHBIM METOJAMH pacyera | pajuoTpace; - HABBIKAMH PaGOTHI C
oopyaoBaHKEM, 2 panuoTpacc, U3MEPUTENLHBIM - HaBbIKaMH paboThI C
TAIGRE IpHEeMami - HaBBIKaMH 00opyJoBaHUEM, & U3MEPUTEIbHBIM
obpaboric v - HaBBIKAMU paboTHI C TaKoKe IpHeMaMH 00opyJoBaHUEM, a
TPCACTaBJICHHA paboTrI ¢ HU3MEPUTEIBHBIM 00paboTKu U Takxe MpueMamMu
MOy HCHHBIX NU3MEPHUTENBHBIM 000Opy/iOBaHKEM, & | MPEICTaBICHHS 00paboTKu
JIaHHBIX © 00opyJOBaHUEM, a | TAKOKe IpHEeMaMu HIOJIy4EHHBIX JaHHBIX C HpeCTaBICHUS
TTOMOTIBEO TaKoKe IpHeMaMu 00paboTKu U HOMOILIO HOJIy4EeHHBIX JaHHBIX C
TPOrpaMMHOTo 00paboTkH 1 TIPEACTaBICHUS MPOTPaMMHOTO MIOMOIIBIO
o0ecneucHus. MIPEACTaBICHNUS IOy 4EHHBIX obecrieueHwsl. MIPOTPaMMHOTO
IOy 9EHHBIX JaHHBIX C HaBbIkr 0cBOEHBI, HO obecrieueHwsl.
JaHHBIX C TIOMOIIBIO JIOITYCKaroTCsl CB00OOHO NTPUMEHSIET
TIOMOUIBIO MIPOTPaMMHOTO HE3HAYHTENbHbIE MOJTyYeHHBIEC HABBIKU B
MIPOTPaMMHOTO obecrieueHusl. OIIHMOKH, HETOYHOCTH, CUTYaIUSIX TTOBBIIICHHON
obecreyeHusI. OO6yuatommiics 3aTpyIHEHUS TIpU CJIOHOCTH.
UCIBITHIBAET AQHAJIUTUYECKUX
3HAYUTEIIbHBIC olepanysix, epeHoce
3aTPYAHEHUS IIPY | YMEHUH Ha HOBBIE,
IPUMECHEHUH HECTaHJ[apTHbIE
HABBIKOB B HOBBIX | CUTYyallHH.
CHUTYaIHSX.

IlIxana oueHUBAHUA IPOMEKYTOYHOH ATTECTALMU: 3a4eT

[Ikamna
OLlIEHMBaHUA

Omnucanue

3auteHo

BoinmonHensl Bce BHIBI yuyeOHON pabOThl, MNPEIyCMOTPEHHBbIE Y4YEOHBIM
w1aHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHMM, HaBBIKOB
NPUBEICHHBIM B TaOJMIaX MOKa3aTelsiM, ONEepUpyeT MNpHOOPEeTEHHBIMU
3HAHUSAMH, YMEHUSMHU, HaBbIKAMH, IPUMEHSET UX B CUTyalUsAX NOBBILIEHHON
CJIO)KHOCTH, HE UCHBITHIBACT 3aTPYy/IHEHUHN MPU aHATUTHYECKUX OIeparusix,
NIEPEHOCE 3HAHUI U YMEHMI Ha HOBBIE, HECTAHIAPTHBIE CUTYALIHH.

He 3aureno

CUTYaIUH.

He BbmmonHeH onuH uiau 6osee BUAOB y4eOHOUM paboOThI, MPeayCMOTPEHHBIX
yueOHbIM TIaHOM. CTyIeHT JAEeMOHCTPUPYET IOJHOE OTCYTCTBUE WU
HEI0CTaTOYHOE COOTBETCTBHE 3HAHUM, YMEHUiIl, HaBBIKOB NPUBEACHHBIM B
TabIUIaX MOKa3aTeNsIM, JOMYCKAIOTCS 3HAYUTENIbHbBIE OIIMOKH, MPOSBISAETCS
OTCYTCTBHME 3HAaHHUI, YMEHHI, HABBIKOB IO psAAy MOKa3aTeJeH, CTYIECHT HE
MOJKET OINEpPUpPOBaTh 3HAHMSMM M YMEHUSMHU IIPpU HMX I[EPEHOCE Ha HOBBIE
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IIIxana oneHUBAHUSA HpOMe)I(yTO‘lHOﬁ aTTeCTallii: 3K3aMCH

Ikama oneHUBaHUA

Onucanue

OTIIMYHO

BrinonHeHsl BCe BUBI paOOTHI, MPEAYCMOTPEHHBIC YICOHBIM TUTAHOM.
OO0yuarommiics JIEMOHCTPUPYET BBICOKHI YPOBEHb
c(hOPMUPOBAHHOCTH KOMIICTCHIIUN, BCECTOPOHHEE, CUCTEeMATUUYECKOE
u riay0okoe 3HaHME y4eOHOro Marepuaia, CBOOOJIHO BBIOJHSET
MIPAKTUYECKHE 3aaHusl, CBOOOJHO OMEPUPYET 3HAHUSIMH, YMEHUSIMH,
MIPUMEHSIET UX B CUTYAIMsIX NOBBIIICHHON CJIOKHOCTH.

Xopomo

BrinonHensl Bce BUIbI pabOThI, MPEAYCMOTPEHHBIE YUEOHBIM IIAHOM.
OOyuaronmiics JEMOHCTPUPYET cpeaHuit YPOBEHb
c(hOpPMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHUS, YMEHHS
OCBOCHBI, HO JIONMYCKAIOTCS HE3HAYUTEIbHBIC OIIMOKH, HETOYHOCTH,
3aTpyJHEHUS] TPU AHATUTHUYECKUX OIepalusX, MepeHoce 3HAHU U
YMEHMH Ha HOBbIE, HECTAHJAPTHBIE CUTYALIUH.

Y 10BIETBOPUTEILHO

BrinonHeHsI Bce BUABI pabOThI, TPEyCMOTPEHHBIEC YU4eOHBIM TIAHOM.
OO6yuaromuiicst JEMOHCTPUPYET HOPOTOBBIN YPOBEHb
COPMUPOBAHHOCTH  KOMIIETEHIMH: B XOA€  KOHTPOJIbHBIX
MEpPOTPUSATHA JOMYCKAIOTCA OMIMOKH, TIPOSIBISETCS OTCYTCTBHE
OT/AEJbHBIX 3HAHWH, YMEHUH, HAaBBIKOB, OOYYAIOUIMICS WCIIBITHIBACT
3HAYUTENbHbIC 3aTPYJHEHHS TPH ONEPUPOBAHUHM 3HAHUSAMU U
YMEHHSIMU TIPH UX TIEPEHOCE Ha HOBBIC CUTYAIHH.

HeynosnersopurenpHo

He BbimonHeHbl Bce BHUABI padOThI, IMPETyCMOTPEHHbIE YUYEOHBIM
wianoM. OOyuaromuiicss He MOXKeT IMoKa3aTh 3HAHHMS Ha YpPOBHE
BOCIPOU3BENIEHUS U OOBSICHEHHUS HHPOpPMAIUK, JIEMOHCTPUPYET
MHUHHMMAaJIbHBIE 3HAHUSA TEOPETUYECKOTO Marepuana, JOIyCKaeT
CYLLIECTBEHHbIE OIIMOKH, HE MOXKET I[10Ka3aTh HWHTEJUIEKTyaJbHbIE
HAaBBIKH PELIEHUs MIPOCTHIX 3a1a4.

Ikaja oueHMBaHUA TEKYILIEr0 KOHTPOJISA

HaumeHnoBanue
KOHTPOJIA
pe3yJIbTaToOB
00y4eHus

[IIkana orteHnBanus Ormricanue

Brimonnenue
nabopaTopHOit
paboThI 10 TeMe
pasznena

3auteHo: 2 u Gonee 6aIoB.
OO6mmit Gayym CKIIambIBACTCA W3
CHEAYIOLIMX [TOKA3aTEeIICH:

- paboTa BBINOJIHEHA B CPOK;

- oopmIeHHe paboThI
COOTBETCTBYET TPEOOBAHUSM;

- pacdeTHas u rpadudeckas
4acTh BBITIOJIHEHBI BEPHO;

- BBIBOJIBI IO PabOTe TOTUYHBI U
000CHOBAHHI.

B kagectBe QopM TEKylIero KOHTPOJIS
UCTIONB3YIOTCS OTYETHI o
1a00paTOPHBIM paboTtam. K
BBIMIOJTHEHUIO  JIa0OpaTOpHOM  paboThI
JIOITY CKarOTCS oOyuarormmuecs,
MOJIrOTOBHBIIIHE MTPOTOKOJIBI
BBITIOJTHEHUSI pabOThI B COOTBETCTBUH C
JEHCTBYIOIINMHU METOTUYECKUMHU
ykazaHusmu. Otder mo nabopaTtopHOM
paboTe COAEPKUT MPOTOKOJI MPOBEICHUS
paboThI, pacyeThl, rpa)uecKyl0 4acTb,
BBIBOJIBL.

PacueTHo-
rpadudeckas
pabota

«OTnuYHOY:
- paboTa c/1aHa B CpoOK;
- pacueTHas U rpaduyeckas

3aganne Ha PI'P Bbimaercs Ha mepBom
3aHATHUM COOTBETCTBYIOIIErO pasjelia
mucuaruimael.  PTP pgomxna  ObITh
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94acTh BBITIOJHEHBI BEPHO, JINOO
HMMEIOTCS He3HAYUTEIIbHbIC
HE/I0YETHI, HE BIHSIIOIINE HA
KOHEYHBIN pe3yJbTar.
«XOopo1Io»: pacueTHas 4acTh
BBHITIOJTHEHA BEPHO; B
rpadUuecKoi YacTH eCcTh
HEJO0YEeTHI.

«Y IOBIIETBOPUTEIILHO»: B
pacyeTHOM U rpadUYeCcCKON 4acTH
€CTb HE/I0YETHI.
«HeynoBneTBOpUTEIBLHOY: B
pacdeTHOU U rpadUUECKON YacTH
€CTh IpyObIC OIMOKH.

BBIIIOJIHEHA B COOTBETCTBUU C
JIEHCTBYIOIIUMU METOANYECKUMU
YKa3aHUSAMH.

NunuBuyanbHbIe
3aJaun

«OTInUHO:

- 33/1a4ya cJlaHa B CPOK;

- pacyeThl BHIIOJIHEHBI BEPHO,
pe3yNbTaT NPeaCTaBICH C
JOCTATOYHOU TOYHOCTBIO U B
TpeOyeMoi pa3sMepHOCTH;

- 0(hOpMJICHHE COOTBETCTBYET
YCTaHOBJICHHBIM TPEOOBAHUSIM.
«XOpOIIO»: pacueThl BHIIOIHEHBI
BEPHO, HO MPEICTABIECHBI
UMEIOTCSI HEZIOYETHI B
MPEJCTABICHUN PE3yIbTaTOB WIN
o(OpMIICHUH.

«Y IOBJIETBOPUTEIILHO»: B
pacuerax ecTh He3HaYUTEIbHbIC
omKnOkH, ohopMiIeHHE HE
COOTBETCTBYET TPEOOBAHUSIM.
«HeynoBneTBOpUTEIbHO»: B
pacyeTax rpyOble OITHOKH.

3ajaun BBIJAIOTCA HA TEPBOM 3aHITHH
COOTBETCTBYIOIIETO pasnena
JUCHUILIMHBL. 3aJadd  JOJDKHBI OBIThH
BBINOJIHEHBI B COOTBETCTBUHU c
JIEHCTBYIOIIMMH METOIUYESCKUMH
YKa3aHUSIMH.

7.3 OueHoYHbIE CPeICTBA

7.3.1 Tekyumuii KOHTPOJIb

Ilpumepvr munoswix 3a0au
3anauva 1. M3BecTHa MJIOTHOCTh MOTOKAa MOUIHOCTH. OmpenenuTh AeHCTBYIOIIEe 3HAUECHUE
HANPSDKEHHOCTH AIEKTPUYECKON COCTABIIAIONIEHN OIS 3JIEKTPOMAarHUTHON BOJIHBL.

Bap.

I1,
nBT/Mm?

4l 67
62

91

24 93

3anaya 2. OmnpenenuTs HANPsXKEHHOCTh TMOJIA TMPU PACHPOCTPAHEHUU PAAUOBOJHBI B
CBOOOJHOM TMPOCTPAHCTBE, €CJIM M3BECTHBI MOIIHOCTh HU3JIy4eHHUs, KOd(D(PUIIMEHT HaNpaBICHHOTO
JIEMCTBUSI aHTEHHBI U PACCTOSIHUE.




21

Bap. a 6 8 2 0

2 1 5 5
P, Br 00 000 000 000 000 000

2 1 1
D 0 4 4 o8 2l o
) 3 1 5 1 4 1
KM 46 00 0 00 0 00

3anaua 3. Onpeaenuts K03()PUIHEHT MOMIOMICHUS, €CIIM U3BECTHBI YacTOTa U MapaMeTpbl
CpEJBl.

Bap. a 6 8 2 0 e
g 10 4 80 10 4 80
o, Cm/m 0,01 0,001 4 0,01 0,001 4
f, k[ 300 30000 20 200 60000 30

3anaua 4. 3agaHpl 4acTOTa M MPOTHKEHHOCTh Tpacchl. OmpenenuTs paanyc NepBOH 30HBI
®peHens 115 CepeauHbI TPACCHI.

Bap. a 0 B r hi} e
f, k[ 4 6 75 2 6 7,5
r, KM 35 40 45 20 35 40

38.,[[ aya 6. M3BecTHa HAIMpPs’KCHHOCTD IIOJIA, OIPCACTINUTD IJNIOTHOCTD ITOTOKA MOIITHOCTH.

Bap. a §) B r I e
E,, MB/M 4,24 6,62 9,93 13 15 17

33,[[ ayga 7. M3BecTHa HAIMps>KCHHOCTD IMOJIA, OIPCACTINTD IJIOTHOCTD ITOTOKA MOIITHOCTH.

Bap. a 6 B r I e
Ex, 471 125 75,4 264 538 628
MKB/M

3amaya 8. OmpenenuTh MOIIHOCTh HW3IYYCHHS, €CIIM W3BECTHBI  KOd(huImeHT

HATPaBIEHHOTO JEHCTBUS aHTEHHBI, PACCTOSIHIE U HAMPSHKEHHOCTH TOJS MPU PAaCPOCTPAHEHUHU B
CBOOOJTHOM TIPOCTPAHCTBE.

Bap. a 6 B r I e
D 100 50 10 75 10 30
r, KM 1000 500 100 25 300 200
Ea 144 216 192 173 576 432
MKB/M

3amaya 9. OmpenenuTh MOIIHOCTh HW3JIYYCHHS, €CIIM  HM3BECTHBI  KOd(hduimeHT
HAIIPaBJICHHOIO JCWCTBUS aHTEHHBI, PACCTOSIHUE U HAINPSYKEHHOCTH I10JI IIPU PaCIpOCTPAHEHUH B
CBOOOJIHOM IIPOCTPAHCTBE.
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Bap. a 0 B r i e

A, M 15 1250 15000 5 1500 20000
g 4 10 80 4 10 80
o, Cm/m 0,001 0,01 4 0,001 0,01 4

3agaya 10. Omnpenenuth MOIIHOCTh H3JIyYEHHsS, €CIM HW3BECTHBI KOA(D(UIIUMEHT
HAIpaBJICHHOTO JICHCTBUS aHTEHHBI, PACCTOSIHUE W HANPSHKEHHOCTH II0JIS TIPH PACTIPOCTPAHEHUH B
CBOOOHOM TIPOCTPAHCTRBE.

Bap. a 0 B r hi} e
f, k[ 300 30000 20 200 60000 30
g 10 4 80 10 4 80
o, Cm/m 0,01 0,001 4 0,01 0,001 4
X, M 2 10 10 15 2 15

3amaua 11. PaccuuTath Jis 3JIEKTPOMArHUTHOM BOJIHBI COTJIAaCHO JIaHHBIM B Tao. 1:

1) nepuox;

2) UUKJIMYECKYIO YacToTy;

3) nAMHY BOJHBI B BAKYYyME;

4) cKOpOCTb PACIPOCTPAHEHHUS B CPEJIE;

5) AJIMHY BOJIHBI B Cpelie.

CuuTaTh, YTO OTHOCHUTENIBHAS TUIJICKTPHICCKAs: POHUIIAEMOCTh & HE 3aBHCHUT OT YaCTOThI BOJHHBI f.

CKOpOCTh 3JIEKTPOMarHMTHBIX BOJH B BaKyyMe NPUHATH paBHOM 3108 m/c. IlomydeHHBIE pE3yJbTaThI
OKPYIJIUTH JI0 TPeX 3HavalmuX nmudp. Penienne npeacraBuTh cormacHo YCTaHOBIEHHOMY (OpMaTYy.

Tabmumna 1
Bapuant Yacrora f Marepuan OTH. AUINIEKTD.

Ne (cpena pacpocTpaHeHus ) MIPOHUIIAEMOCTb &
1 150 kI'ny Bona 81

2 420 MT'1 Crekiio 6,0

3 3,41Tn Crekio 75

4 0,54 TI'g Crekio 9,6

5 320 kI'1g Cmrona 5,4

6 215 MI'n Macsio TpancdopmaropHoe 2,0

7 2,151Tn Macsio TpancdopmaropHoe 2,3

8 0,96 TI'y Maciio KacTopoBoe 48

9 780 kI'1y Macno oJIMBKOBOE 3,0

10 234 MI'g CrnupT 3TUIIOBBIT 24,5

11 20T CrupTt METHJIOBBIH 33,7

12 1,9 TI' IMonusTriieH 2,3

13 960 xI'1g Iinekcuriac 35

14 4,5 MI'p Odup 4,3

15 7,31Tn Kepocun 2,1

16 0,75 TI'y Ckunuaap 2,2

17 234 xI'ng Tomyon 2,4

18 23 MI'ng ArieToH 215

19 5,12 1Ty Iemnodan 3,5

20 2,15 TI'ny JIén 73

21 370 Iy ['munepun 43

22 57 MI'g Bensun 1,9

23 14,1 TT Bensun 2,0

24 1,05 TI'g IMoaukapOoHaT 2,8

25 580 xI'ny IMoaukapOoHaT 2,9
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26 56 MI'g [MonmkapboHat 3,0
27 49,7 1T [Momuctupon 2,6
28 0,85 TI'y [Momuctupon 2,5
29 650 k' CrekIio 8,1
30 941 MI'n OpraHu4ecKkoe CTEKI0 3,5
31 1,31 T OprannyecKkoe CTEeKIO0 3,7
32 0,94 TT'iy OpraHu4ecKkoe CTEKI0 3.9
33 282 k' Hemnynoun 41
34 375 MI'n Ilenomnnact 1,0
35 2,19TTn Ilenomnnact 1,2
36 816 k' Ksapig 3,6
37 14,1 MI'y Cmona 6,0
38 85,4 MI'n Kayuyk 2,4
39 0,14 TI'g Maco Ba3eIMHOBOE 2,0
40 65,9 MI'g I'eTunakc 55

®dopmart npeacTaBieHns pe3yJbTara

Jlano Pemienue
f=131ITQ

=29
c=3-108 m/c

T-2w-7
do—=2Vv=24-7

Otger: T= Tw = ‘Ao = V= A=

Ilpumep pacuemno-zpaghuueckoii pabomut

Paccuutarh KOoHUryparuo o01acTH, CyIECTBEHHOM NP pacpoCTpaHEHUH PaJnOBOIH, IS
JUIMHBI BOJIHBI A, €CIIM PAcCTOSIHUE MEXAYy HUCTOYHMKOM A u npuemHukoMm B pasHo L. Pacuer
npoBecTu He MeHee yeM Juisd 20 paanycoB 30H PpeHens ¢ Homepamu N =11 n = 8.

Pesynbrat npenctaButh B Buje rpaduka 3apucumoctu Y = f(X) (cm. puc. 1).

A

n=8 A=128m

150

100

50

0

-50

-100

-150

-200

Puc. 1. Ilpumep npencrasieHus pe3yapTaToB pacuera

MeToauueckne peKOMEH AU
Kongurypanuro cyliecTBeHHON 001acTy ONpeAeNstoT o paanycam 30H Openens amis
IUIOCKOCTH, NEpIEeHAUKYIsIpHOM muHuKn AB (puc. 2).
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Puc. 2. [Toctpoenue 300 OpeHenst Ha MIIOCKOCTH

Ipu cobmoaennu ycnoBus L >> A paauyc 30HBI ¢ MPOU3BOJBHBIM HOMEPOM N MOXET OBbITh
BBIYHCIICH 110 hopMyIIe:

ApoTo
—n
Po T 1o

rae N — menoe 4Yucio; A — JUIMHA BOJIHBI, pg — Kpardaiilliee paccTOsSHHE OT HCTOYHHMKa A 10
IJIOCKOCTH; Ty — KpaTuaiiiiiee paccTosiHue oT mpueMHuka B 1o miockocTu.

[Tockonbky L = pg + 19, TO hopMyiy yI0OHO TIPEACTaBUTH B BUJIE:

Apo(L — po)
fn.

[TocnenoBarenbHO 3adaBasi 3HaYeHUss po B aAuanazone or 0 po L, mnomywaror
COOTBETCTBYIOIIME 3HaueHus paauyca 30Hbl Ppenens Rn. IIpu moctpoenun rpaduka oTAenbHO
CTPOSIT BEPXHIOI 4YacTh 00JacTH (MOJOXKHUTENbHbIE 3HaueHus Rn) W HIDKHIOI 4YacTh
(oTpHIIaTEeIbHBIC 3HAUCHHS Rp).

Tunoeguvie 60npOCHL K 3auiume ﬂaﬁopamopnbtxpaﬁom

Paznen 1

1. Yto noHMMaeTcs 1MoJi BOJIHOBBIM ITpoIieccom?

2. KakoBbI 0011TH€ CBOMCTBA BOJTHOBBIX MPOIIECCOB?

3. Kakas BotHa Ha3pIBaeTCs TAPMOHHYECKOH?

4. Yto Takoe ¢GpoHT BoJHBI? KakoB OH I IUIOCKUX, UWJIWHAPUYECKUX U
cepuyeckux BoaH?

5. UTo Takoe BEKTOp MIOTHOCTH MOTOKA MOIIHOCTH?

6. Kakue BOJIHOBBIE SIBJICHUS CBSI3aHBI C PACHPOCTPAHEHHEM JJIEKTPOMArHUTHBIX U
aKyCTHYECKHX BOJIH?

7. Kakue ueTbIpe BEKTOpa CIIy)aT MaTEMaTHYEeCKON MOJENbIO 3JIEKTPOMAarHUTHOTO
noJis1? KakoBbl MX pa3MepHOCTH?

8. Kak 3amucpIBaroTCs MaTepuaIbHbIE YPAaBHEHUS JIJIT BEKTOPOB DJIEKTPOMArHUTHOTO
IOJIs1 B BAKyyMe M HaealbHOM nudiiekTpruke? KakoB ux gpuznueckuii cMbIci?

9. Kakyro pa3MepHOCTh UMEET IUAJIEKTpUUecKas MpoHULIaeMocTs B cuctreme CHU?

10. Kakyro pa3MepHOCTh UMEET MarHuTHasl MPOHUIIaeMOCTh B cucteme CU?

11. Kak BBOISTCS OTHOCHUTEIbHBIC 3HAYCHHS JUAJICKTPUYCCKOH W MarHUTHOM
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MPOHUIIAEMOCTEN ?

Pasznen 2

1. Kakas cpena Ha3bIBaeTCs UACATBHON NUAIEKTPUIECKON?

2. Kak knaccuuIupyroTcs cpenbl IO BEIMYMHE M BUAY (PYHKIMOHAIBHOU
3aBUCUMOCTH UX DJIEKTPOJUHAMUYECKUX ITapaMeTpoB?

3. Kakue cpenpl Ha3bIBalOTCS JUHEHMHBIMU WM HEIMHEWHBIMH, OJHOPOJHBIMU U
HEOJHOPOJAHBIMU, U30TPOIHBIMU U aHU30TponHbIMU? [IpuBeaUTE TIpUMEPHI.

4. Kakue ¢pu3nueckue 3aKOHbI OTpakaloT ypaBHeHUss MakcBesa?

5. 3anummuTe YeThipe ypaBHeHHsT MakcBeia B 1 GepeHIInaIbHON U HHTETPabHON
dhopmax. KakoB ux duszndeckuii cMpici?

6. Kakoe mosne Ha3bIBaeTCsi MOHOXPOMATHYECKMM? 3alHIINTE TEPBOE U BTOPOE
ypaBHeHUs1 MakcBeIuia 1Jisi KOMIUIEKCHBIX aMIUTUTYl BEK TOPOB MOJIA.

7. YTo Takoe TaHTeHC yTiia JUAJIEKTPUUYECKUX MOTePh?

8. KakoB ¢Qusmueckuili CcMbICI BEJIWYMH, BXOIAIIMX B YypaBHEHUE OanaHca
MT'HOBEHHBIX 3HAYEHUI MOIIIHOCTEH B 3JIEKTPOMArHUTHOM T10Jie?

9. Uto Takoe BekTop IlotiaTHTa? Kak ero paccunrars? KakoBa ero pa3smMepHOCTh?

10. Kak BBOaUTCSI KOMIUIEKCHBIN BekTop [loiHTHHTA?

11. Kakue COOTHOIIEHHUS Ha3bIBAKOTCS TPAHUYHBIMH YCIIOBUSMU JIJIsI BEKTOPOB TIOJISI?

12. KakoBbI (U3WUCCKHE MPUINHBI N3MEHEHHUSI BEKTOPOB TIOJISl HAa TPAHUIIS pa3jeiia
JBYyX cpen?

13. 3anummTe TpaHUYHBIC YCIOBUS JJIsI KOMIUICKCHBIX aMIUTATYT BEKTOPOB TOJIS Ha
MMOBEPXHOCTH UJI€AIbHOTO MTPOBOIHHKA.

Pazgen 3

1. 3anummTe pemeHue OJHOPOAHBIX BOJHOBBIX YpPaBHEHUN ISl IJIOCKUX BOJIH,
pacpOCTPAHSAIONIUXCS B UACATBHON AUAIEKTPUYECKON Cpee BIOIb OCH Z.

2. Kak B Merome KOMIUIEKCHBIX aMIUIATYJ HAXOIATCS MIHOBEHHBIE 3HAYCHUS
BEKTOPHBIX U CKaJISIPHBIX BEJIMYMH?

3. ITnockas BoTHA pacrpoOCTpaHsIETCS BJIOJIb OCH Z B OJHOPOIHOIN M30TPOITHOH cpefe
C MPOBOAMMOCTBIO OTJIMYHON OT HyJIs. Bektop E BOJIHBI HanpaBiieH BJIOJIb OCH X. 3alUIIUTE
KOMIIJIEKCHBIE aMILUTUTY bl BeKTOPOB E M H 1 UX MTHOBEHHBIC 3HAUYCHUS.

4. ChopmynupyiiTe ompenesieHUus W 3aluIInTe pacyeTHble (GopMysbl ¢a3oBoi
CKOPOCTH, JUIMHBI BOJIHBI U XapaKTEPUCTUUECKOTO COIIPOTUBIICHUS CPE/IBI.

5. KakoBa ¢a3a xapakTepucTUUECKOr0 COPOTUBIIEHUS PE€AJIbHOTO MTPOBOIHHUKA?

6. Uro Takoe riryOMHAa NMPOHUKHOBEHUS 3JEKTPOMArHUTHON BOJIHBI B IPOBOJISIIYIO
cpeny?

7. Uto Ha3bpIBaeTCs NOJApU3aliend dJIEKTPOMAarHUTHBIX BOIH?

Pasznen 4

1. Hapucyiite Bektops! [loitHTuHTa majnaroniei, OTpakeHHONW U Tpe- JIOMJICHHOMH
BOJIH y TpaHuIlbl paznaena. [lokaxuTe NiI0CKOCTh MaAeHUsl U YTIIbl MAJAEHUS, OTPAXKECHUS U
MPETIOMIICHHUSI.

2. Tlo kakoMy TIpU3HAKy OIPENENSIIOTCS TEepPIEeHAUKYIsSIpHAs W TapajielbHas
JINHEWHBIE MOJISIPU3ALNY Na1ar0IIEe BOJTHBI?

3. ChopmynupyiiTe U 3aNUIIATE TIEPBBIA U BTOPOI 3akoHbI CHEITnyca.

4. JlaiiTe onpeneneHus KOd(POUIIHMEHTOB OTPAXKEHUS U MPETOMIICHUS (TTPOXOXKICHHUS).

5. 3anummute dhopmynsl OpeHens s ciaydas NeprNeHAUKYIIPHOU U TapajielbHON
MOJISIPU3ALMSX MaJAOIIEH BOJHBI.

6. Ilpn kakuxX YCIOBHSX MOXKET HAOIIOAATHCS TOJHOE OTPAKEHHE OT TPaHHIIBI
WJI€abHBIX TUAJIEKTPUYECKUX cpen?

7. Kakasi BOJTHa Ha3bIBA€TCS CTOSTYEH?
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8. Ilpu KakuX yCIOBHSIX MOKET HAOII0AaThCsI OTCYTCTBHUE OTPAKCHHOW BOJTHBI?

9. Uto monumaercs oz KodppuimenToM Gerymiei BoJIHbI?

10. Jlaiite omnpeneneHUs] MOBEPXHOCTHOM M HampaBiaseMoil BOJIH. KakoBbl HX
ocobeHHoCTH?

11. 3anumuTe U NOSICHUTE NPUONMKEHHbIE IpaHUuHble yciaoBus JleontoBuua. Kak
BBIYHUCIISIETCSI MOIIIHOCTh MOTEPh B MPOBOJHUKAX?

Paszgen 5

1. 3anumure HEOAHOPOAHBIE ypaBHEHUs ['enbMrosibia sl KOMIUIEKCHBIX aMIUTUTY/T
BeKTOpOB noJs Eu H.

2. Kak BBOASITCS BEKTOPHBIN U CKaJISIPHBINA 3JIEKTPOAMHAMUYECKUE MOTSHIINAIIBI?

3. 3aueM mpUMEHSETCS KaIHMOpPOBKa MOTeHIHAIOB Mo JlopeHIly W modyemMy oOHa
BO3MOHa?

4. 3anumuTe penieHrue HEOJHOPOIHOrO ypaBHEHHs ['enbMrosbia st KOMIUIEKCHOU
aMIUIATY1bl BEKTOPHOTO 3JIEKTPOJMHAMHUYECKOTO NOTEHIMAIA.

5. JlaliTe omnpeiesieHUE AJIEMEHTAPHOTO IEKTPUUECKOTO U3ITyUdaTes.

6. 3anummuTe BekTOopbl E M H 1O 3JI€MEHTapHOTO JJIEKTPUUYECKOr0 H3IydaTess U
chopmymmpyiite obOmue cBoiicTBa moiiss. [lo kKakoMy MNpHU3HAKY BBIICISIOTCS OJIMKHSS,
MIPOMEXYTOUYHAsl U AAJbHsISI 30HBI IOJISL JIEMEHTAPHOT O AJIEKTPUYECKOI0 U3IydaTesist?

7. Yto Ttakoe nuarpamma HampasieHHOCTH? [locTpoiiTe nuarpaMmbl HampaBJI€HHOCTH
3JIEMEHTApHOI'0 AJEKTPUYECKOIO0 M3JIydYaTellsi B MEPUAUOHAIBbHON U HSKBATOPHUAJIBbHOMN
TUIOCKOCTSIX B MOJISIPHOM CHUCTEME KOOPAUHAT.

8. Urto Takoe 3neMeHTapHbI MArHUTHBINA U3TTydaTens?

9. IlocTpoiiTe qUarpamMMbl HAIPABICHHOCTH 3JICMEHTAPHOTO MAarHUTHOTO H3JIy4aTelIs
B KBaTOPHUAIbHON U MEPUIMOHAIBHON MJIIOCKOCTAX B MOJSAPHONU CUCTEME KOOPAUHAT.

10. Yro mpencraBiusier coboi osnemeHT [roiirenca? KakoBa ero muarpamma
HaINpaBJICHHOCTH?

Pazgen 6
1. Tlo xakoMy mpu3HaKy KJIacCU(PUUUPYIOTCS HampasisieMble BoJHbI? JlaiiTe
ONpeNeNieHUs]  DJEKTPUYECKUX,  MAarHUTHBIX, THOPUAHBIX M  1O-  MEPEYHBbIX

3JIEKTPOMAarHUTHBIX HalPaBJIsiEMbIX BOJIH.

2. Ilpy KkakoM YCJIOBHUM BOJIHBl PacHpOCTPAHSIIOTCS 10 JHUHUAM Iepenadu’?
ChopMynupyiTe TOHSITHUS KPUTHYECKON YacTOThI U KPUTHYECKOW JJIMHBI BOJIHBI IS
HaIlpaBJIsiEMbIX BOJH.

3. Kak onpenensroTcst [iMHA BOJTHBI, XapaKTEPUCTUUECKHUE COTIPOTUBIICHUS, (Da3oBasi,
IrpYNIIOBasi CKOPOCTH M CKOPOCTh PAaCIIPOCTPAHEHUSI SHEPTUM HAIIPABIISIEMBIX BOJIH?

4. ChopmynupyiiTe KOHLUENIMIO NMapUUaIbHBIX BOJIH. Ha ee ocHOBaHMU MOKa)kUTe
OTJINYUSI TApaMETPOB HAMPaBJISIEMbIX BOJH OT aHAJOTUYHBIX MapamMeTpOB CBOOOTHBIX BOJIH
TOM K€ YacTOThl B HEOrpaHUUEH- HOM ITPOCTPAHCTBE.

5. Kak omnpenenuTs MOIHOCTb, IEPEHOCUMYIO HalpaBIsieMOl BOJHOW MO UAeaTbHOM
nuHuM niepenaydn? [lpegenpHas u qomycTuMasi MOIIHOCTH.

6. YKaxxuTe NpUYUHBI OTEPU MOIIHOCTH B PEAJIbHBIX JIMHUAX MEpeIayu.

7. Kak omnpenensiorcss kod(d@UUUEHTHl 3aTyXaHHUsl HaIlpaBJSIEMbIX BOJH B
JHADJIEKTPUUECKUX U METAJUIMYECKUX JIEMEHTaX JIMHUN repenaqu’?

8. Kakme THmBI HampaBisSIeMbIX BOJH CYIIECTBYIOT B TPSMOYTOJIBHOM BOJHOBOJE?
3anuImmuTe OOHOPOAHBIE CKaJsIpHble ypaBHeHMs ['enpMronpna st IPOAOJIBHBIX
COCTaBJISIIOIIUX BEKTOPOB I0JIs1 BOJIH B IMIPSIMOYTOJIbHOM BOJHOBOJIE.

9. Kakue TUIIBI HAIIpaBIsIEMbIX BOJIH CYLIECTBYIOT B KOAKCHAJIbHON JIMHUU TIepeaadn?
[Touemy BostHaA T sIBJSIETCSI OCHOBHOM B KOAKCHAIbHOMW JIUHUM ?

10. Kak ompeznensitorcsi HamnpsbkeHHE M TOK Oeryiieil 7-BOJIHBI B KOAKCHAJIBHOM
JIMHUA?
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11. Yto Takoe BOJIHOBOE COMNPOTHUBIIEHHME KOAKCHAJIbHOM JIMHUM U KaK OHO
BbIUMCHsICTCSA?

12. B xakux quana3oHax 4acTOT UCIIOJIb3YEeTCs ABYXIPOBOAHAS JIMHUSA Iepeaadn?

13. Kak BBIYHCISICTCS BOITHOBOE COMTPOTUBIICHUE JBYXITPOBOIHOU JIMHUY TIEpeaadn ?

14. HapucyiiTe mnorepeyHOe CEYCHHE OTKPBITOM HECUMMETPHUYHOW TMOJOCKOBOU
JIMHUU TIepeIavH.

15. M3 Kakux D3JIEMEHTOB COCTOSIT CBSI3aHHBIC U IIIEJIEBbIE MOJOCKOBBIE JHUHUU
nepegayn’?

16. Kak dopmupyercss HampaBisiemass BOJIHA B JIMHUSAX IMOBEPXHOCTHOW BOJIHBI MPHU
MOJIHOM BHYTPEHHEM OTPa’KEHUM OT TPAHUIIbI JIByX AUDIICKTPUKOB?

17. IloyeMy MOBEpXHOCTHYIO BOJIHY HA3bIBAKOT MEJICHHON?

Pa3zmen 7

1. Kak knmaccuuuupyroTcst paIioBOJIHEI IO JUara3oHaM 4acTtoT?

2. Kakue BOJHBI Ha3bIBAIOTCS MPSAMBIMHU, 36MHBIMU, TPOIIOCEPHBIMU U HOHOCHEPHBIMU?

3. Jaiite ompenenenne Kod(pQHIMEHTa HANPaBIEHHOTO JEHCTBHA M KOdpQHUIHEHTa
YCUJICHUS aHTEHHBI.

4. Yro Takoe AuarpaMma HarpaBJICHHOCTH aHTCHHBI?

5. Kak paccuMTbhIBaeTcs HaIpPSXKEHHOCTh 3JEKTPUYECKOro IOJIs HAIPaBJICHHON aHTEHHBI B
JaJIbHEN 30HE?

6. Kak omnpenensercs MOIHOCTh, U3BJIeKaeMasl IPUEMHON aHTEHHOW M3 Ma/laroliel BOJIHbI?
3anummre GopMyITy pacueTa MOITHOCTH Ha BXOAE MPUEMHHKA.

7. Kak BBIYMCISIOTCS OCHOBHBIE ITOTEPH MOILIHOCTH B KaHayie cBsi3u? Kak ux paccuurarh B
nenubenax?

8. Kak ompenensatorcs pasmepsl M (popma 001acTH MPOCTPAHCTBA, CYLIECTBEHHO
y4acTBYIOIIEH B (OPMUPOBAHUU TOJIA B TOUKe mpuema? 3amuimmte (Gopmylly pacdeTa paauycoB
30H Dpenens.

Pasnea 8

1. KakoBbl »snexkTpuyeckue mapameTpbl 3eMHOW ToBepXHOCTH? IlosicHUTE OCHOBHBIE
SABJICHUS] TIPU PACIPOCTPAHEHUH 3EMHOM BOJHBI: OTPAXKEHHE, TIOTJIOLIEHHUE, PACCESHUE,
uHTepdepeHus, 1udpakius.

2. Yro mnoHUMaeTcs MOJ [BYXJIy4eBOM MOJENBbI0 pacHpOCTpaHEHUs BOJIH B Ciyyae
MOJHATHIX NepeJarouie U MpUeMHON aHTeHH?

3. Kak omnpenensercs moje B OcBelleHHOW 30He? 3anumure HHTEPGEPEHIIMOHHBIN
MHOKUTENb OCIA0IeHHUS.

4. Ykaxure 001acTh MHTEP(HEPEHIIMOHHBIX MAaKCUMyMOB U MHUHUMYMOB HAIPsSHKEHHOCTH
1oJisl, a TakKe 00JIacTh MOHOTOHHOTO craja noss. KakoBa 3aBHCHUMOCTB MOJSI OT paccTOSHUS B
3THX 00macTsx?

5. Ha kakux paccTosSHUSX HAMPSKEHHOCTH MOJIs BEIYHCIseTcs mo hopmyne Beegenckoro?

6. Uepe3 kakue BEJIMYMHBI YUYUTHIBAETCA KPUBHU3HA 3€MHOM MOBEPXHOCTH B OCBEILIEHHOM
30HE?

7. Kak BbIYMCIISIETCS] IPUHSTAs MOIIHOCTD B CIy4yae MOJAHITHIX aHTEHH?

Pasnea 9

I. B kakpux [OuamasoHax 4YacTOT Mepelarollas W NpHEeMHas aHTEHHBI PACIOJIAraroTCs Ha
36MHOM IIOBEPXHOCTHU?

2. Kak BpluHCHs€TCA HANPSHKEHHOCTh IOJS 3€MHOM BOJIHBI M3JIy4arollled aHTEHHBI,
pacroI0KEHHON Ha IMPOBOJAAIIEH 36 MHOU TOBEPXHOCTHIO?

3. Kak n3MeHseTcss MHOKUTENb OCIA0JIEHUs B 3aBUCUMOCTH OT YHMCJICHHOTO PAcCTOSIHUS B
dopmyne Llyneiikuna — Ban-nep-Ilonsa? IlpuBeaure BblpakeHUs, anmpoKCUMHUpYOIue GopmMyTy
[lyneiikuna — Ban-gep-Ilons.
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4. Ha xakmx paccrosHusax crpaBemauBa ¢opmyna Illyneiitkuaa — Banpep-Ilomns, He
YUUTBIBaIOLIasi KpUBU3HY 36MHON IOBEPXHOCTHU?

Paznen 10

1. Kak npoBOMTCSl yYET MEJIKUX HEPOBHOCTEH 36MHOM MOBEPXHOCTH MO KpUTEpHio Penes B
nuanasone YKB?

2. BeauTte moHsATHE MPOCBETAa TPACCHI JUIS OLEHKHU CTENEHU 3aTEHEHHs TPacchl pesbedom
MecTHOCTH. Kakue Tpacchl Ha3bIBAIOTCSI OTKPBITHIMU, MOTYOTKPBITHIMU U 3aKPBITHIMU?

3. OObBsicHUTE, KaK pacCUMTHIBACTCSA I0JIE HAa OTKPBITBIX Tpaccax C HCIOJIb30BaHUEM
UHTEPPEPEHIIMOHHBIX (HOPMYII.

4. PacueT mojsi Ha 3aKpBITHIX Tpaccax C KCIOJIb30BAHUEM MOJAENTU AU(PPAKINKU PagHuOBOIH
Ha KJIMHE, alllIPOKCUMHUPYIOIIEM MPETSITCTBUE.

5. YKaxuTe rpaHullbl 30H OCBEIIEHHOCTH, MOJYyTEeHU U TEHH MPHU y4YeTe KPUBHU3HBI 3€MHOMN
MOBEPXHOCTU. UTO TaKkoe MpUBEACHHBIC BHICOTHI AHTCHH?

6. KaxoBbl mnpuuuHbl audpakUMOHHBIX MOTEpb? B KakoM Auama3oHe dYacTOT OHHU
HauoOobIInEe?

Paznen 11

1. Kakas oOmactb armocdepsl HaspiBaeTcs Tporochepoit? KakoBo 3HadyeHHE
JUDJIEKTPUIECKON MPOHUIIAEMOCTH CTaHAAPTHOW Tporochepsl y moBepxHocTH 3emuu? UTto Takoe
WHJCKC MPEeIoMIICHHs Tporocgepbl?

2. Kakoe siBineHume Has3piBaeTcsi pedpakmmeid pajroBOJIH B Cpele HEOJIHOPOIHOW BIIOJb
HampaBlieHUs pacrnpocTpaHeHus BonHbI? Kakue ObIBaroT BuAbl pedpakiuud B pealbHOI
Tponochepe?

3. Kak BbIlUHcIsieTCsl SKBUBAJICHTHBIN pajuyc 3eMJIH MPU y4eTe HOpMaibHOU pedpakuuu B
cTaHgapTHOU Tporochepe?

4. BonHBI KaKuX AUAMAa30HOB MOTYT OBITh «3aXBaueHbD» TPOMOC(HEPHBIM BOITHOBOAOM?

5. Yrto mpencraBigoT co0Oil HEOIHOPOAHOCTH B Tpomochepe M Kak OHU BIMSIOT Ha
pacnpocTpaHEHue PagruOBOIH?

6. HazoBuTe npuunHbl ocaadaeHus Mo BOJIH, paCpOCTPaHSIONIUXCS B Tporiocdepe.

7. B xakoM uarna3oHe JUIMH BOJIH CYILECTBEHHO MorjolieHue B Tponochepe? HazoBure
JUITMHBI BOJIH, Ha KOTOPBIX 3aTyXaHue HauOoJIbLIee.

Paznea 12

1. Kakast o6mnacts atmocepsl Ha3bIBaeTcs HOHOC(epoir?

2. KakoBbI HCTOUHUKY MOHHU3AIIUN BEPXHUX CIIOEB aTMOC(ephI?

3. Kak mHasbBatoTCs 007acTH JIOKaJIbHBIX MAaKCUMYMOB KOHIIGHTPALUU CBOOOJHBIX
AJIEKTPOHOB B HOHOC(hepe?

4. Kakumu napamerpamu xapaktepusytores ciou D, E, F1 u F2 nonocdepsi?

5. 3anummTe GopMysbl AUDIEKTPUUECKON MPOHHUIIAEMOCTH U MPOBOJUMOCTH HOHOCHEPHI
JUISL AMATNa30HOB YaCTOT, UCHIBITHIBAIONIUX BIMSHAE HOHOC(HEPHI.

6. Kak 3aBUCHT nuaieKTpUyecKash MPOHULIAEMOCTh MOHOC(EpPHl OT BBICOTHI Ha 3aJaHHOU
yactore? BriBeauTe ycinoBue OTpaxkxeHus paJloBOJIH B HEOIHOPOIHON HOHOChEpe.

7. Uro Takoe coOCTBeHHas dYacToTa HWOHW3WpoBaHHOTro Tra3za? Kak oHa cBsizaHa C
KOHIIEHTpaueil CBOOOIHBIX 3JIEKTPOHOB?

8. Uto Takoe KpUTHYECKas 4acTOTa BOJHBI, UCTIBITHIBAIOIIEH OTpa)K€HHE NP HOPMAIbHOM
nasieHuH Ha noHochepy? Kak ona Berancisercs?

9. Uto Takoe MakCHUMallbHasl 4aCTOTa BOJIHBI, UCIBITHIBAIOLIEH OTpa)KeHHE MPH HAKIOHHOM
nasieHun Ha noHochepy? Kak ona Berancisiercs?

10. Kak onpenensercsa mpezneibHas 4acTOTa BOJHBI IPH MAaKCHUMAJIbHOM YIUIE MAJEHUS Ha
nonocgepy?

11. lns kakux quana3oHOB PaIMOBOIH HOHOC(hepa paauonpo3padna’?
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12. TlosicHUTE pacyeT HANMPsHKEHHOCTH TOJis Ha noHochepHbIX JHUIX BU-amanazona mo
meroauke A.H. Kazanuena.

Paznea 13

1. Kakue BOJIHOBBIE SIBICHUS ONPEIEISIIOT OCOOCHHOCTH PAaCHpPOCTPAHEHUS! CBEPXUIMHHBIX
U JJIAHHBIX BOJIH?

2. Yem oObscHseTcs 3P deKT aHTUINOJa B IUANa30HE IITMHHBIX BOJIH?

3. B kakux cucremax cBs3M HanboJee NPUMEHUMBI CPETHUE BOJIHBI?

4. KakoBbl 0COOEHHOCTH pacrpocTpaneHus paanoBosiH CB-nuanasona?

5. Kakoe cBOWCTBO Jauama3zoHa KOPOTKHX BOJIH HCIIOJB3YETCA Ui IOCTPOEHHUS CUCTEM
NajbHEN cBA3U?

6. KakoBbI OCHOBHBIE MOJIOKCHHSI METOJIa pacdyeTa HaMpsHKEHHOCTH TOJIS Ha MOHOC(HEPHBIX
nuHuax  cBsi3m  KB-mmamaszonma mo  ¢opmyne A.H. Kazannesa? [losicHuTe BEeTWYMHBI
COOTBETCTBYIOIIEH (hOPMYJIBIL.

7. Kak ompezpensitorcs MakcuManbHO mnpuMeHumas yactota (MIIY) u Haummenbnas
npumenumas yacrora (HITH)?

8. Ilouemy MOHSATHE 30HBI MOTYAHUS XapaKTEPHO UMEHHO IS JHana3oHa KOPOTKUX BOJH?

9. Kakue Mozenu pacrnpoCTpaHEHHsI BOJH HCIOJIB3YIOTCS IPH pacdere HanpsKEHHOCTU
noJis B nuamnazode YKB?

10. Kakue sBieHHs] B TpakTe pacHpOCTpaHEHUST HEOOXOAMMO YYUTHIBATh B CITyTHUKOBOM
cBs3u?

7.3.2 IlpomexyTo4yHas aTTecTanus

Tunoeguvie 60NPOCHL K 3auemy

1. Yro Takoe aynuHa BoJHbI? Kak OHa BEIUUCISIETCS B BAKYYME U B cpene? OIIK-1

2. Kak u3MeHsieTcs 4acToTa JJTMHA BOJHBI IPU TIepexo/ie U3 OAHOM cpenbl B Apyryro? | OITK-2

3. Kakue 371eKTpOMarHuTHbIE BOJIHBI OTHOCST K paHOBOIHAM? OIIK-1

4. Yro Takoe nuama3oH 4acToT W Auama3oH paauoBonH? [lo xakomy mpunnummy | OITK-2
paIMOBOJIHBI PA3JICJICHBl HA JUANa30HbI?

5. Tlepeuncnute Auamna3oHbl PajMOBOJIH U COOTBETCTBYIOLIME WM rpanuinsl JuinH | OIIK-1
BOJIH.

6. [lepeunciute nmapaMeTpsl JAEKTPOMArHUTHOTO TOJISI. OIlK-2

7. Uro Takoe BEKTOp HampspKeHHOCTH »snekTpuyeckoro mnonsa? Kakosa ero | OIIK-1
pa3MepHOCTh M PU3NYECKUI cMbICH?

8. Uro Takoe BEKTOp MHIYKIMM MarHuTHOro mnois? KakoBa ero pasmepnocts u | OIIK-2
buznyeckuit cmpica?

9. Uto Takoe BEKTOp MHIAYKIMHU dJekTpudeckoro nomns? Kakosa ero pasmepnocts u | OIIK-1
buznyeckuit cmpica?

10. UTo Takoe BEeKTOp HampsbKEHHOCTH MarHuTHOrO noiisi? Kakosa ero pasmepaocts | OIIK-2
U Gu3NYECKU cMBbICH?

11. KakoBa cCBsI3b MEXIy BEKTOPOM HHAYKIMM W BekTopoM HampspkeHHocTH | OITK-1
AIEKTPUYECKOTO MOJsi?

12. KakoBa CBSI3b MEXIy BEKTOPOM WHAYKIMH W BEKTOpoM HampspbkeHHocTH | OITK-2
MarHMTHOTO MOJs?

13. IlpuBenuTe cucteMy MaTepUadbHBIX ypaBHeHUN. Packpoiite pusmueckuii cmpicn | OIIK-1
BXOJSIIIMX B HEE ITAPaMETPOB.

14. TTpuBeauTe KaaccuUKAIINIO CPEl B DJICKTPOIUHAMUKE. OIIK-2

15. Jlaiite onpenenenue ckainsipHoro nois. Ilpusennre npuMepsl. OIIK-1

16. [laiite onpenenenue BeKTopHoro noiist. [IpuBeaure npumepsl. OIIK-2
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17. Kakume cymecTByloT cnocoObsl rpapuieckoro orodpaxenus BeKTopHbx u | OIIK-1

CKaJISIPHBIX IMOJICH.

18. OcHOBHBIE TOHATHS BEKTOPHOI'O aHaiW3a: MOTOK, TpaaweHt, auBeprenmws, | OIIK-2

LUPKYJIALHUS, POTOP.

19. Chopmynupyiite u 3anumute Teopemy Octporpaackoro-I'aycca. Packpotite ee | OIIK-1

buznyecKuil CMBbICI.

20. Chopmynupyiite u 3anummure teopemy Crtokca. Packpoiite ee ¢usmdeckuii | OITK-2

CMBIC]L.

21. TlpuBeagute cucremy ypaBHeHmii MaxkcBemia B muddepernuansaoii hopme. | OIMK-1

KakoB cMbICI 3aKOHA HENPEPHIBHOCTH MArHUTHOT'O TOJIs1?

22. IlpuBenute cucreMy ypaBHeHH MakcBeiia B nuddepeHmanbsaoi popme. OIIK-2

KakoB cMbICIT 3aKOHA TTOJTHOTO TOKa?

23. IlpuBeaute cucremy ypaBHeHuil MakcBemuia B unrerpaibHoii ¢opme. Kakos | OITK-1

CMBICJI 3aKOHA 3JIEKTPOMAarHUTHOM MHAYKLIUU?

24. Chopmynupyiite u 3anummuTe 3aKoHbl CHenyca. OIIK-2
Tunoevle sonpocel K IK3ameHy

1. Ha3zHayeHue, OCHOBHbIE MapaMeTpbl U xapakTepucTuku anTeHH. [lomstue o0 | OIIK-1

M30TPOIHON AHTEHHE.

2. AMIUMTYTHAS XapaKTePUCTHKA HAIPABICHHOCTH aHTCHHBI. OIIK-2

3. lmarpamMma HaIrpaBJICHHOCTH aHTEHHBI U CIIOCOOBI €€ MPEICTABICHUSI. OIIK-1

4. upuHa auarpaMmbl HaNpaBIEHHOCTU aHTEHHbI, Kod(pduuuent 3amwutHoro | OITK-2

neiictBus, kodhdurpent HanpasiaeHHoro aerctust (KHI).

5. Mexanusmbl pacnpocTpaHeHus: paauoBoiH. Knaccuduxamus sunoB paauocssu | OITK-1

('OCT 24375-80): nHazemHasi, KOCMHUYECKasi, CIyTHUKOBAas, MPSIMOW BUIUMOCTH,

TpornocdepHas, HoHochepHas, MeTeopHasi, paauopenciiHasi.

6. Turel paMOIMHNAN: TIEPBUYHBIC U BTOPUYHBIE PAJIUOINHHIH. OIIK-2

7. Tlonstme wmaremarmyecko wmojenu paauorpaccel. CrnoxHoctu noctpoenus | OIIK-1

moneneit. Knaccupukanus marMmozaeneil paguorpacc: MOAENb MEPBOro, BTOPOTO U

TPETHETO MPUOIMKEHUH.

8. Mogens cBoOonHOTO mpocTpaHcTBa. OCHOBHBIE pacueTHble cooTHomieHus st | OITK-2

pacyera paamoTpacchl B cBoOOAHOM mpocTpaHcTBe. OcnabieHue pajavoBOJH B

CcBOOOJTHOM IPOCTPAHCTBE.

9. O6acTh MPOCTPAHCTBA, CYIIECTBEHHAS IS pacipocTpaneHus paanoBoiH. Pacyer | OIIK-1

KOH(Urypalyy CyIiecTBeHHON 001acTH MeTo10M 30H PpeHens.

10. OcHoBHBIE (aKTOpPBI, BIUSIONIME HA pacrpocTpaHeHne pamuoBosH BOmm3m | OITK-2

noBepxHocTy 3emnu. Knaccudukarus paanolnHuil o BEICOTE MMPOCBETA: OTKPHITA,

MIOJIYOTKPBITAsl U 3aKPbITasl PaJAUOIHHHUSL.

11. TlonstHe paccTossiHUS mpsMON BuauMocTH. Mogenu paauotpace: Mmanoi | OIIK-1

MPOTSDKEHHOCTH  (OCBEIICHHass 0071acTh); CpeaHed MpOTsHKeHHOCTH (0071acTh

MOJyTeHH); OONBIION TMPOTSHKEHHOCTH (00sacTh TeHu). OCOOEHHOCTH U TPaHMIIBI

MIPUMEHUMOCTH KaKJI0W MOJIEIIH.

12. PacnpocTpaHeHue paAHOBONH B O0JIACTH MPSIMONM BUAUMOCTU BIOJb miockon | OITK-2

MOBEPXHOCTU 3eMJIM MpPH BBICOKO MOTHATHIX aHTEHHaX. J[ByxisydueBass MOJEIb

pacnpocTpaHeHUsT paguoBOJH. MeCTOomoNoXXeHHne ¢ MapaMeTpbl  ydacTka,

CYILIECTBEHHOTO MPH OTPAYKEHUHU PaTHUOBOIHBIL.

13. Pacuer pammorpaccel B ocBemeHHOW 30He. Dynkuus ocnadnenus | OITK-1

(uaTepdepennrionnas (Qopmyna) B ABYXJIyYeBOM MoJAeNHd. MaKCHUMyMBl H

MUHUMYMBI HAIPSHKEHHOCTH TOJIsl IPpU (DUKCHPOBAHHBIX BHICOTAX AHTCHH.

14. ®opmyisia BBe1IEHCKOTO ¥ IpaHMIIbl €€ IPUMEHUMOCTH. OIIK-2
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15. 3epkampHoe u nudpdysnoe otpaxkenue paawoBonH. Crenenp HepoBHocTH | OITK-1
noBepxHoctu. Kpurtepuii Pernest.

16. Cohepuunocts 3emnu u (HakTOphl, BIMAIOLIME HA OTPaXEHHYIO panuoBonny. | OITK-2
Pacuer paguotpaccsl ¢ yueTom 3TuX (hakTOpPOB (MOJENb C IPUBEICHHBIMU BBICOTAMU
AQHTEHH ¥ KO3 PHUIMEHTOM paccestHus 0T C(HepUIECKON MOBEPXHOCTH).

17. BnustHue S7€KTPOJAMHAMHYECKHUX CBOWCTB IMOBEPXHOCTH Ha pacrpoctpanenue | OITK-1
3eMHOM BOJHBI. OTHOCHTENIbHASI KOMIUIEKCHAs! JTUAJICKTPUYECKas MPOHUIIAEMOCTb.
3aBUCHUMOCTh CBOMCTB INOBEPXHOCTH OT YAaCTOTBHI: KPUTEPUN NPUHAUIEKHOCTU K
JIUAJICKTPUKY WIHM NPOBOAHUKY. [ 1yOMHA MPOHUKHOBEHUS CJI0sI B TOBEPXHOCTH.

18. PacmipocTpaneHue paguoBOJIH NMPU HU3KO PaACHOJIOKEHHBIX aHTeHHax. Binusuaue | OITK-2
NOJIIPU3AIIMHU Ha HAMPSHKEHHOCTH moutst. AudpakiuonHas popmyina Doka.

19. ®opmyma Ilyneiikuna — Ban-gep-Ilons w pasnuusasle Buabl ee 3amwmcu. | OITK-1
HopmupoBannoe paccrosHue. ['paHuIbIl TpUMEHUMOCTH (QOPMYIBI M pacyeT
pasioOTPaCC C €€ MOMOMUIBIO.

20. Meroguka pacuera pamuorpaccel mo Pexomenmanmu MCD-R P368-10 c | OIIK-2
UCII0JIb30BaHUEM TPa(UKOB, HOCTPOEHHBIX 10 hopmysie Doka.

21. Ctpoenue armocdepsl. Heititpocdepa u monocdepa. Mexanusmbl nonmzaruu. | OIIK-1
22. Cnou noHocdepbl, UX MapaMeTPbl U XapaKTEPUCTHKHU.

23. ®usnueckue napamerpsl Tponocdepsl. [loHsTHE CTaHAAPTHOM TpOMOC(EpHI. OIIK-2
3aBHUCHUMOCTh OTHOCUTEILHOM TUAIEKTPUUECKON IPOHUIIAEMOCTH U IOKa3aTess
IpEJIOMIICHUS TPOTIOC(Ephl OT PUBNUESCKUX MTAPAMETPOB U BBICOTHI.

24. Pedpaxuust pannoBoiH B Tponocdepe. Yuer BnusiHUS pedpakuuu npu pacuere | OITK-1
PaJIMOJIMHUIN C TIOMOLIBIO SKBUBAJICHTHOTO pajuyca 3eMiIu.

25. 3aryxanme pamuoBoiH B Tpomocdepe. [lotepu B Tymane, obmakax u moxne. | OITK-2
PezonancHoe mormomenne. OkHa Mpo3padyHOCTH. MeToauka pacdera paguoluHU
cormacao MCD-R P838-3 u MCD-R P840-7.

26. HeonnopomHoctu tpomochepsl. JlanbHee TponocdepHoe pacnpoctpanenue | OITK-1
PaaAMOBOJIH. 3aMUPAHUS PAJHOBOJIH.

27. 3aBUCUMOCTb KOHLIEHTPAILIMK CBOOOJIHBIX 3JIEKTPOHOB B HOHOChepe oT BbICOTHI. | OITK-2
BuewmHsis u BHyTpeHHssE MOHocdepa. PerynspHble M HeperyispHble N3MEHEHUs
KOHIIEHTPALMH 3JIEKTPOHOB.

28. JlupnmekTpuueckas TPOHHIAEMOCTh € M TPOBOAUMOCTh o0 uoHOchepsl. | OIIK-1
3aBUCUMOCTh € OT BBICOTBI M YAacTOThl (pa3iuyHble (OPMBI 3aMUCH ITOH
3aBUCHUMOCTH).

29. OtpakeHue M MperoMIIeHHE PaguoBOJIH B HOHOChepe. AHanu3 noHocdeps! Ha | OIIK-2
OCHOBe ciouctor Monenu. Kputudeckasi, MakcuMalibHasi ¥ MpefiesibHasl YacTOTHI.

30. OcnabiieHne paauoBOJIH B HOHOChEpE. OIlK-2

31. Pacuer nonocgepubix paguorpacc Ha KB (BY). 3amupanus KB (BY). OIIK-2

32. Jlnama3oHHBIE OCOOCHHOCTH pachpocTpaHeHus paanoBosH: mHHBIE U | OIIK-1
CBEPX/IJIMHHBIE BOJIHBI.

33. JImanmazoHHbIe OCOOCHHOCTH PACIPOCTPAHEHHUS PAJMOBOJIH: CPETHHIE BOJHEI. OIlK-2

34. lnana3oHHbIe OCOOCHHOCTU PACIPOCTPAHEHUS PAIMOBOJIH: KOPOTKUE BOJIHBI. OIIK-1

35. JlmamazoHHBIE OCOOCHHOCTH pAacHpOCTPAHEHUS PaJAMOBONH: yibTpakopoTkue | OITK-2
BOJIHBI HA HA3€MHBIX Pa/IMOJIMHUSIX.

36. Jlnama3oHHbIE OCOOCHHOCTM PACHpPOCTPaHEHUS PaAAMOBOJH: yibTpakopoTkue | OIIK-1
BOJIHBI HA KOCMHYECKUX PATUOIHHHUSIX.

Tunoevie 3a0auu K IK3ameny

1. PaccunTaTh pacCTOSHHE MPSIMOM BHIAUMOCTH O€3 yueTa pe(pakiiu, €CIId BHICOTHI aHTEHH
h1 =20 M, ho =35 m.
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2. Paccunrars paccrosiHue NpsAMoN BUAMMOCTH C Y4€TOM pedpakluu, €clid BbICOThl aHTEHH
hi=15m, ho=25m.

3. Paccuntarh KpUTUYECKYIO YAcTOTY, IIPU KOTOPOW BOJHA MPH HOPMAIBHOM MNaJCHUU €I
oTpaxaercs B nonocepe s 3agenHus Ne = 3-10° em.

4. PaccunTaTh HamOOJBIIYI0 YAaCTOTYy, MPU KOTOPOH DPaaUOBOJIHA UCHBITHIBAET OTPAKEHUE
pu 0 = 30° u Ne = 3-10° em™>. CepuunocTs 3eMiId He YUUTHIBAT.

5. Paccuntarh MakcuManbHBI paanyc o0JacTH, CYIIECTBEHHOH NpU pacHpoCTpaHEHUU
PaIuOBOJIH ISl ATTMHBI BOJIHBI A = 1,73 M U paccTosHUS Mex 1y anTeHHaMu L = 12,5 km.

6. PaccuntaTh MUHUMaJIbHYIO BBICOTY MPHUEMHOW aHTEHHBI N2 TPU KOTOPOW CYyIICCTBECHHAS
obnacte (nmepBasi 30Ha DpeHens) He nepecekaeT npensTcTBue BbicoToM 10 M. BbicoTa aHTeHHBI
nepeaaryrka hy = 30 M, paccTosHUE OT aHTEHHBI MepeaTuruKa 10 npensarcTeus a = 2500 M, aauHa
BOJIHBI A = 1,2 M U paccTOsHUE MEXy Nepearoeii 1 npueMHoi antenHamu L = 5,5 k.

7. PaccunTaTh 3HAUY€HWE HANpPsHKEHHOCTH Ha pacctosiHuu ¢ = 4000 M ot mepenaromieit
AQHTCHHBI JUIS JUIMHBI BOMHBI A = 2,4 1M. YTroll CKOJNBXEHHS CYUTATh MallbiIM. Moyib
koaduimenTa oTpaxxeHus npuHATs R = 1, gazy f = 180°.

8. Paccumrath mo kpureputo Peness MakCMManbHYIO BBICOTY HEPOBHOCTEH, MPU KOTOPHIX
OTpaXKeHHE PAIMOBOJIHBI OT MOBEPXHOCTU 3€MJIM MOXKHO CUMTATh 3€pKaIbHBIM. J[TMHA BOJHBI A =
1,2 am, yron nageHus 6 = 5°.



