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1 Heamn, 3a7a4m U IVIAHUPYeMbIe Pe3yJbTAThI 00y4YeHHs M0 IUCHUIINHE

]_[eJ'IBIO N3YUCHUA NUCHUIUIAHBI ABJISICTCA CO3JaHUC TeOpeTquCKOﬁ 0a3nl TS JanbHEUIero
HN3YUCHUA CIHCHHUAJIBHBIX PAAUOTCXHUUCCKUX JUCHUIINIMH U HOCJ'IGI[}HOHIGﬁ CaMOCTOSITCILHOM
JACATCIIbHOCTH B obnactu PaAUOTCXHUKHU.

3amaud  U3y4YEHUS

JAUCHUITIIMHBI

3aK/JIIO4YarTCAa B

npuoOpeTeHnn  00yJarOIIUMUCS

HEOOXO/MMBIX TEOPETUYECKMX 3HAHMW B OOJACTH HJIEKTPOAMHAMHUKH, YMEHHUH M BIaJICHHH,
TpeOyeMbIX JIJIsl MPAKTUYECKUX PACUE€TOB CBSA3AHHBIX C PaCPOCTPAHEHUEM PaIMOBOJIH.

OOyueHne MO AWCHUILTUHE

((3J'ICKTpO,Z[I/IHaMI/IKa U paclpoCTpaHCHUC

paaroBOJIH»

HampaBJieHO Ha (OPMUPOBAHKE Yy O0YUAIOIINXCS CIETYIOIMINX KOMIETEHLIUM):

Koa v HaumMeHoBaHue
KOMIIeTeHIN I

I/IHlII/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUN

HaumeHoBaHMe noka3aTeJis
OICHUBAHUSA

OIIK-1. Cnocoben
HCIIOJIB30BATh ITOJIOKEHUS,
3aKOHBI U METOJIBI
€CTECTBEHHbIX HAayK U
MaTEMaTHKU JUJISl PELICHUS
3a/1a4 NHKEHEPHOU
JEATEIIBHOCTH

NOIIK-1.1 ITonumaer
(byHIaMeHTaIbHBIE 3aKOHBI
IPUPO/Ibl; OCHOBHBIE
¢du3nuecKkre 1 MaTeMaTHIeCKHIe
METO/Ibl HAKOIUIEHUS, NIepejaun
1 00paboTKu HHpOpMAITIH
HNOIIK-1.2 [Ipumensier
busznyecKre 3aKOHBI U
MaTeMaTU4eCKUEe METO/IbI JIs
pelIeH s 3314 TEOPETUIECKOTO
U MPUKJIATHOTO XapaKkTepa
NOIIK-1.3 Ucnonp3yeT 3HaHUSA
€CTECTBEHHBIX HAyK U
MaTEeMAaTUKH TPU PEIICHUH
NPAaKTUYECKUX 3a/1a4

3HAaTh: OCHOBHbBIC IOHATUS U
3aKOHBI 3JIEKTPOIUHAMUKH,
CBSI3aHHBIE C
pacnpocTpaHEHUEM
PaZiOBOJIH.

YMeTb: BbISIBIATH
(bu3NYECKYIO CYLTHOCTD
SIBJIEHWW U MPOLIECCOB B
paaroTpaccax U MpaBUIbHO
BBIOMPATH METO/IbI pacueTa.
Baanerb: OCHOBHBIMU
METOZaMHU pacyera
paauoTpacc.

OIIK-2. Cnocoben
CaMOCTOSITENIBHO
MIPOBOJUTH
JKCIIEPUMEHTAIbHBIE
UCCJIETOBaHUS U
MCIIOJIb30BaTh OCHOBHBIE
pueMbl 00pabOTKH U
IIPEJICTaBICHUS
MOJTyYEHHBIX JaHHBIX

NOIIK-2.1 [Ipumensier
OCHOBHBIE METO/IbI M CPEJICTBA
MIPOBEICHUS
HKCIEPUMEHTATBHBIX
HCCIIeJOBAaHUN

NOIIK-2.2 Beibupaer

3¢ (HEKTUBHYIO METOJIUKY
HKCIIEPUMEHTATBHBIX
HUCCIIeIOBAaHUN

NOIIK-2.3 ITpoBoaut
AKCTIEpUMEHTAIbHBIC
ucclieIoBaHMsl, 00pabaTbIBaeT U
MPEJICTABIISIET MOTyYCHHBIE
JTaHHbIE

3HaTh. 0COOEHHOCTH
AKCIIEPUMEHTATILHOTO
HCCIIEIOBaHMs pagroTpacc.
YMeThb: BbISBIATD
0COOEHHOCTH paJuoTpacce,
CYIIIECTBEHHO BIUSIONINX Ha
pacnpocTpaHeHHE pPagOBOJIH
Y TIPaBUIILHO BBHIOMPATH
HU3MEPUTEIIEHOS
00opyI0BaHUE JUIS
IKCITEPUMEHTATBHBIX
HCCIIEIOBAHU M.

Banapers: HaBbIKamMu pabOTHI
C U3MEPUTETHHBIM
o0opyI0BaHUEM, a TAKKE
npueMaMu 00pabOTKH 1
MIPEJICTABIICHHSI Oy YCHHBIX
JTAHHBIX C TOMOIIBIO
MIPOTrPaMMHOTO 00€CTICUCHHUS.
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2 MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

JlucuuminuHa OTHOCUTCA K 00s13aTeNbHOM yacT 610ka b1 «/lucuuminHbl (MOZYIH )».

JucuurinuHa HemOCPEICTBEHHO CBSI3aHa CO CIIEAYIONUMU AUCIUIUTHHAMU U TipakTukamu OOIT:

I'enepupoBanue 1 GOpMHUPOBAHUE CUTHAIOB

Bricmras maTemaTnka

[Tpuem 1 06paboTKa CUTHATIOB

PannomaTtepualibl 1 paliOKOMITOHEHTHI

PaguorexHndyecKkre cucTeMbl

PaguoTrexHUYECKHE IICITH U CUTHAJIBI

Pamnodusuka

Yerpoiictea CBY u anTeHHBI

®duzuka

DIIeKTPOTEXHUKA.

OO11ast TPyJ0EMKOCTh JUCIUILINHBI COCTABIISACT 8 3aueTHBIX equHuIl (288 uaco).

3 CTpykTypa u cojiep:KaHue TUCHUIIIHHBI

3.1 Buasbl yueOHOii padoThl H TPYA10€MKOCTh

Ne ni/m Bi yue6Hoii pa6oThI KoanuectBo CeMecTpbl
4acoB 3 4
1 AYAUTOpPHBIE 3aHATHS 108 54 54
B toMm uucne:
1.1 | Jlekrum 72 36 36
1.2 | CemuHapckue/IpakTUYECKUE 3aHATHUS 18 18
1.3 | JJabopatopHbie 3aHATHS 18 18
2 CamocrosiTejibHas padoTa 180 90 90
B ToM yucne:
2.1 | IlogrotoBka OT4ETOB IO JAOOPATOPHBIM paboTaM 48 24 24
2.2 | PemieHnie MHAWBUIYAIbHBIX 331324 52 26 26
2.3 | BemmonHenne pacueTHo-rpaddecKux paboT 44 22 22
2.4 | TlogrotoBka K 3a4eTy 18 18
2.5 IToaroroBka K 3K3aMeHy 18 18
3 IIpoMe:kyTOUYHAsI aTTECTALUSA
3auer/mud.3auer/IK3aMeH 3ader | Dx3ameH
Hroro 288 144 144
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3.2 TemaTnuyecKkuii MJIaH U3yYeHUsT TUCHUTIITHHBI

n/n

Pa3genbl/TeMbI
TUCIUTIINHBI

TpynoemMKocTb, 4ac

Bcero

AyautopHasi pa6oTa

Jlexuun

Cemunapckue/
MPaKTUYCCKHE
3aHATHUS
JlaboparopHsbie
3aHATHUS

[IpakTnueckas

noaAroToBKa

CamocTosiTeJIbHAS
padora

Pa3zgen 1. OcHOBHBIE NOHATHS
IEKTPOAMHAMUKH

o
N

o

[EEY
SN

11

MakpoCKOITUYECKHE U
MHUKPOCKOITMYECKHE SIBJICHUS U
nporiecchl. Bumpl hyHIaMEeHTaTBHBIX
B3aumoeucTuil. Kinaccuueckast u
KBaHTOBAs AJIEKTPOIMHAMMUKA.

1.2

DNEeKTpUYECKUE 3apsiibl U UX
CBOMCTBA. DIJICKTPUUYECKHUE TOKH.
DJIEKTPOMArHUTHOE T0JIE.

1.3

BekTopsl 2JIEKTpPOMAarHUTHOTO TOJIA.
DNEeKTPOMAarHUTHbIE TapaMeTPhl
CpEBL.

Paspnen 2. OcHOBHBIE ypaBHEHUS
3JIeKTPOMATHUTHOIO 110JIf1

28

16

2.1

MartepuaabHble ypaBHEHUS
3JIEKTPOMArHUTHOTO TTOJIS.
Knaccudukanus cpe.

2.2

OcHOBHbIE IOHATHS BEKTOPHOTO
aHaJIM3a: CKaJIIPHOE I0JIE, BEKTOPHOE
1oJjie, rpaJiMeHT, MOTOK BEKTOPA,
JTUBEPTeHIUS, IUPKYIISIIHS POTOP.
Teopema Octporpaackoro-I'aycca.
Teopema CTokca.

2.3

VYpaBHeHnus Makcsesia B

¢ hepeHIMaTBHOM, HHTETPAILHON U
KoMIUIekcHoU popme. Crucrema
yYpaBHEHHI DJIEKTPOMArHUTHOTO TOJIS.

Pasznea 3. ILiockue
3JIEeKTPOMATHUTHBIE BOJIHBI B
O/THOPOIHOI M30TPONHOM cpeje

20

12

3.1

[linockue BOJHEI B cpefie ¢

IpOBOAUMOCTBIO, OTJIMYHOM OT HYJIA: B

JIMDJICKTPUUECKUX CpellaX ¢ MaJIbIMU
MOTEPSIMH; B XOPOIIIO TIPOBOJISIINX
cpenax.

3.2

[ongpu3zanus 31eKTPOMarHUTHBIX
BOJIH.

Pasznen 4. OTpa:xxenne u
npeJjoMiieHHe 3JTeKTPOMATHUTHBIX
BOJIH Ha TPaHMIIe pa3esa cpej

24

14




4.1

[TaneHue nonsspu30BaHHOM IJIOCKOU
BOJIHBI HA TPAHUILLY pa3fesa ABYX CPell.

4.2

[TonHOE OTpakeHue U MOTHOE
MIPOXOKACHHUE FIEKTPOMArHUTHOM
BOJIHBI.

4.3

[IpubnuxeHHbIe TPaHUYHBIE YCIIOBUS
JleonTOBHMYA.

Pazgea 5. U3nyuenue
3JIEKTPOMATHUTHBIX BOJIH B
CcB00OTHOM NPOCTPAHCTBE

26

16

5.1

DJIeMEHTapHbIN ANEKTPUUECKUN U
3JIEMEHTapHbIM MarHUTHBIN
W3JIy9aTellb.

5.2

OcHoBHbIE TapaMeTpbl U
XapaKTepUCTHKH aHTCHH.

Pa3nes 6. DjieKTpOMarHuTHbIE
BOJIHBI B HANPABJISOIINX CHCTEMAX

22

12

6.1

[TapameTtpsl 1 ycnoBus
pacnpocTpaHeHus HapaBIsieMbIX
BOJTH.

6.2

BonHoBoIBI, KOAKCHAILHBIE,
JIBYXTIPOBOJHBIC U MOJOCKOBBIEC TUHUU
nepeaayn.

Paspnen 7. PacipocTtpanenue
PaJau0OBOJIH B CBOOOTHOM
NPOCTPAHCTBE

24

14

7.1

Knaccudukanms paanoBoJiH 1Mo
croco0y pacnpoCTPAHECHHUS.

7.2

Moyestb cBOOOIHOTO MPOCTPAHCTBA

7.3

O06nacThb IMPOCTPAHCTBA, CYIIECTBCHHO
y4acTBYyromas B paClipOCTpaHCHUN
paanroOBOJIH.

Pasznen 8. IloJe BbICOKO
PacnoJI0:KeHHbIX AHTEHH B
OCBEIIeHHOM 30HE

22

16

8.1

OcCHOBHOE YpaBHEHHE PaTUOCBSI3H.
MHoXuTeNb 0CIa0IeHHs Ha
€CTECTBEHHBIX Tpaccax.

8.2

DIEeKTPOAMHAMUYECKHE MTapaMeTPhbl
3€MHOM IMOBEPXHOCTH.
PacnipocTpaneHne 3¢eMHOM BOJIHBI.

8.3

JansHOCTh NPAMON BUIUMOCTH U
30HBI IPUEMA.

8.4

JIByxiyueBas MOJENb
pacrpocTpaHeHUs PaJUOBOJIH.
Popmyna BeeneHckoro.

Pa3zgen 9. ITos1e Hu3KO
PacnoJio;KeHHbIX AaHTEeHH

18

12

9.1

Nznydenue u mpueM paaruoBOTH
nuamna3onoB /IB u CB BOmu3u
MOBEPXHOCTHU 3eMJIH.

9.2

®opmyia [lyneitkuna u
nudpaknronnas Gopmyna Doka.




Pazgen 10. PacnipocTpanenue
10 | paauoOBOJIH NPU HAJINYHH 22 6 0 2 0 14
NpensiTCTBUH
101 BJII/I?IHI/IevHGPOBHOCTeI/I MECTHOCTH. 5 2 4
Kputepuii Panes.
102 Monenu OTKPBITOH, NOTY3aKPHITOF 1 1 4
3aKpBITOH TPACCHI.
ATIPOKCUMAIIHS TPETISITCTBHIA.
Pacuer nosst Ha OJMHOYHOM KITUHE.
10.3 2 4
DddexT ycuneHus moms
IPENATCTBUEM.
10.4| Vdet KpHMBU3HBI 36MHOW MTOBEPXHOCTH. 1 2
11 Pa3nea 11. PacnpocTtpanenne 20 6 0 0 0 14
PaauoOBOJIH B Tponocdepe
111 [TapameTpsl U XapaKTEPUCTUKU 5 2
Tpornocdepsl.
11.2 | Pedpakuus pagroBoJiH B Tponocgepe. 2 4
11.3| 3aryxanue paauoBOJIH B Tponocdepe. 1 4
114 JanbHee TponocdepHoe 1 4
pacnpocTpaHeHue. 3aMUpaHus.
12 Pa3nes 12. PacnipocTtpanenne 22 6 0 2 0 14
PaauoBOJIH B HOHOC(hepe
CrpoeHue, mapameTpsl U
121 1 2
XapaKTePUCTUKH HOHOC]EPBI.
122 OTtpaxeHue 1 NpeIoMIICHUE BOJH B 1 4
noHocdepe.
12.3| OcnabneHue paaroBOJH B HOHOCHEDE. 2 2
124 Pacuer BU I:IOHocq)epHLIx 2 4
paluOIUHUN. 3aMUpaHUs.
Pa3nen 13. /Ilmana3zoHHble
13 | ocobGeHHOCTH pacnpocTpaHeHHsI 20 6 0 2 0 12
PaaHOBOJIH
131 PacrnipocTpanenue JIMHHBIX U 1 2
CBEPX/UIMHHBIX BOJIH.
13.2 | PactipocTpaHeHHE CPEeTHUX BOJIH. 1 2
13.3 | PactipocTpaHeH#e KOPOTKHX BOJH. 1 3
13.4 Pacnpoctpanenne YKB Ha Ha3eMHBIX 3 2 5
¥ KOCMHUYECKUX PaIMOJTUHHSIX.
Hroro | 288 72 18 18 0 180

3.3 Conep:xkanue THCIHHITITHBI

Pa3nes 1. OcHOBHBIE MOHATHS 3JIEKTPOAUHAMUKH

MaxkpocKkonuyecKkue 1 MUKpOCKOITMYECKHE SIBJICHUS U IIpolecchl. Bunibl (yH1aMeHTanbHbBIX
B3auMozeiicTBuil. Knaccnueckas M KBaHTOBas 2JIEKTPOAMHAMHUKA. JJIEKTPUYECKUE 3apsAlpl U UX
cBoiicTBa. OOBEMHAs, TOBEPXHOCTHAS U IMHEHHAs ITIOTHOCTH 3apsiia. DJIEKTPUIECKUHN TOK, DIIEMEHT
TOKa, 00bEMHasl, TOBEPXHOCTHAS U JIMHEIHAs MJIOTHOCTh TOKA. DJIEKTPOMAarHUTHOE nosie. Bekropsl
HAIPSKEHHOCTH DJIEKTPUYECKOTO M MArHUTHOTO II0JISl, BEKTOPbl MHAYKLHUU D3JIEKTPUYECKOTO H
MarHMTHOTO MOJIA. DJEKTPOMAarHUTHBIE NapaMeTpbl CpeAbl: OTHOCHUTEIbHAs OUAJIEKTpUYECKass U
OTHOCHTEJIbHAs MATHUTHAS IPOHULAEMOCTb, YEIbHAs JIEKTPOIPOBOIHOCTb.



9

Pa3nes 2. OcHOBHBIC YPABHEHHS 3J1€KTPOMATHUTHOIO 1OJISI

CkasisipHble U BEKTOPHBIE TOJS. ba30Bble MOHATHS BEKTOPHOTO aHAIW3a: IPAJUEHT, NOTOK,
LUPKYJISUUs, JUBEPreHLMs, poTop. MarepuanbHble YpPaBHEHMS JJIEKTPOMArHUTHOTO  ITOJIS.
Knaccugukamus cpen: BakyyM, AWAIEKTPUKH, MarHeTHKH, MPOBOJHUKU. Buuel cpen: nuHeiHas,
HEJMHENHasA, OJHOpPOAHAs, HEOAHOPOAHAs, KyCOYHO-OAHOPOJHAs, W30TPOIHAs, aHWU30TPOIHAS.
VYpaBHeHuss MakcBemna B Jud¢epeHIranbHONM, HHTErpalbHOM, KOMIUIEKCHOM QopMe u ux
¢uznueckuit cmbicia. [lonHas cuctema ypaBHEHHN 3JI€KTPOMArHUTHOTO TIOJISL.

Pa3nes 3. Ilnockue 3JieKTPOMArHUTHBIC BOJTHBI B O/THOPOJAHON M30TPOIHOM cpe/ie U Ha
rpaHule pa3jeJia cpea

BosnHoBbIe ypaBHeHUS. [1110CKHE BOJIHBI B OTHOPOJHOM H30TPOIHOM Cpeie C MPOBOAUMOCTBIO
OTJINYHOM OT HyJId, B JUICKTPUUYECKUX CPENaxX C MaJIbIMU IOTEPSAMHU; B XOPOILIO MPOBOAAIIMX
cpenax. [lonsspuzanus 31€KTPOMarHUTHBIX BOJIH.

Pasznen 4. OTpaxeHnue u npejomJieHHe 3JIEKTPOMATHUTHBIX BOJIH HA TPaHMIIe pa3jesia
cpen

[Tanenne HOpMalbHO MOJSPU30BAHHON IUIOCKOM BOJIHBI Ha I'paHUIly pasjiena JIByX cpei.
[TonHOEe TPOXOXKAEHHWE BOJHBI BO BTOPYIO cpery. KoadduiueHTsl OTpa)KeHUs U MPETOMIICHHUS.
[TonHoe oTpakeHWe OT rpaHMIlbl paszgena AByX cpel. HopmanbHOE maneHue MIOCKOW BOJIHBI Ha
rpaHuily pasaena cpen. [lpubnmkeHHbie rpaHuYHbIe YcIoBUs JIeoHTOBHYA.

Pa3nes 5. U3inyyeHue 371eKTPOMArHUTHBIX BOJIH B CBOOOJHOM IIPOCTPAHCTBE

Pemenune ypaBHeHudt MakcBemna JUisi 3aJad  U3IYYEHHUS JJIEKTPOMArHUTHBIX BOJIH.
ONEMEHTApHBIM 3JIEKTPUYECKUM W3IydyaTeslb. DJIEMEHTApHbII MarHUTHBIM W3IydyaTellb. DJIEMEHT
['toitrenca. OcHoBHBIE cBeIeHUs 00 aHTeHHaX U puaepax. OCHOBHbBIE MApaMETPhI U XapaKTEPUCTUKU
AQHTEHH: KO3((UIMEHT 3aIIUTHOrO JAEUCTBHs, KO3()PUIMEHT HaNpaBICHHOIO JEWCTBUS;
KOO PHUIMEHT TOJNIe3HOTO NEHCTBHS;, KOI(D(OUIMEHT YCHUJICHHS; aMIUIMTYJIHAs XapaKTepHCTHUKA
HaNpaBJIEHHOCTH; IarpaMMa HalpaBI€HHOCTH.

Paznen 6. 3HeKTp0MaFHI/ITHbIe BOJIHBI B HAIIPABJIIIOIIUX CUCTEMAX

HapaMeTpH " YCJIOBUS paCIpOCTPaHCHUA HAIIPABJISICMbIX BOJIH. BonHoBo B MpAMOYTOJILHBIC
U KPYTJIbIC, KOAKCHUAJIIBHBIC, ABYXIIPOBOAHBIC 1 ITOJIOCKOBLIC JIMHUU IICPCAAYH. OcHOBHBIE IMPUHIUIIBL
B036Y)KI[€HI/UI HanpaBJIACMBIX BOJIH.

Pazgen 7. PacnpocTpaHenne paauoBoJiH B CBOOOHOM NPOCTPAHCTBE
Knaccudukanuss pannoBoiH TO CIMOCOO0Y pacHpOCTpaHEHUs: NpsMas, 3eMHas, TporocgepHas,
noHocepHass BosHa. Bumael paguocBssu. Mopens cBoOoaHOro mpocTpaHcTBa. O6macTb
NPOCTPAHCTBA, CYIIECTBEHHO y4YacTBYIOLIAas B PAacHpOCTPAHEHWH pPaJHOBONH. Pacuer pasmepa u
KOH(UTypalmy CyieCTBEHHON 00JIaCTH METOI0M 30H DpeHels.

Pa3nea 8. Ilos1e BBICOKO pacno/ioKeHHBIX AHTEHH B OCBEIIICHHOM 30He

OCHOBHOE YpaBHEHHE DPaJUOCBA3H. MHOXUTENb OCIabNeHHs] Ha €CTECTBEHHBIX Tpaccax.
PacnipocTpaneHre 3€MHON BOJHBL. OJIEKTPOAMHAMUYECKHE IapamMeTpbl 3€MHOM MOBEPXHOCTH.
JanpHOCTh MNpsAMOM BHIMMOCTH M 30HBI IpueMa. JIByXiydeBas MOJEIb PAaCIPOCTPAHECHUS
panuoBonH. OOnacTe, CyIIECTBEHHAs MpPHU OTPAKEHUM PAJMOBOJIH: pacueT MECTOIOJOXKEHHUS U
napameTpoB yyactka. @opMyia BBe1eHCKOro U rpaHuUllbl €€ IPUMEHUMOCTH.

Pazgen 9. I1oJie HU3KO PaCoOI0KEHHBIX AHTEHH

N3nyuenne u mpuem paauoBoiiH nuamna3oHoB JIB m CB BOMM3M MOBEPXHOCTH 3EMIIH.
OcnabneHne >HEPTUU PaIMOBOIH, PACIPOCTPAHSIOMIMXCS BIOJb IJIOCKOH MOBEPXHOCTH 3E€MIIH.
®opmyna lyneiikuna u qudpaknmonHas Gopmyia Doka.
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Pa3znen 10. PacnpocTpaneHne painoBoJIH NPH HATHYUM NPENSITCTBUH

Bnustnue HepoBHocTell MecTtHOCTU. KpuTepuii Panes. Moaenu oTKphITON, NOTy3aKpbITOU U
3aKpBITON TPacChl. ATMPOKCHMAIIUS MPETATCTBHIA TEJIaMU MPaBUIbHOW T€OMETPUYECKON (HOPMBIL.
PacueT nudpakiinoHHOro MOt HA OIMHOYHOM KiIuHE. D (PEeKT yCUIeHHs MOl IPENsSTCTBUEM. YUeT
KPUBH3HBI 36MHON IIOBEPXHOCTH.

Pa3nea 11. PacipocTpanenue paanoBoJiH B Tponocdepe

[lapameTpbl M XapaKTEepUCTHKH Tporocdepsl: IUIIEKTpUYECKas MPOHHUIIAEMOCTh U
NoKa3aTellb MPEJIOMIICHUS, X 3aBUCUMOCTb OT BBICOTHI. MoJelb CTaHAapTHOW Tponocdepsl.
[TonsiTHEe SKBHBaJEHTHOTO panuyca 3emid. Pedpakuus paguoBosH B Tpomocdepe: HOpMaabHasd,
KpUTHYECKas, cBepxpedpaxius, oTpurarenbHas pegpakuus. 3aTyxaHue paJuoBOJIH B Tponocgepe.
Heonnopognoctu Tpomocdepsl: ciouctele U TypOyJeHTHble. PaccesHue paavoBOJIH Ha
HEOJHOPOAHOCTAX Tporochepsl. JJanbHee TponochepHoe pacnpocTpaHeHHe. 3aMUPaHUSL.

Pa3zgen 12. PacipocTpanenue pajuoBoJiH B MOHOChepe

Ctpoenue, mapamMeTpbl U XapakTepHCTHKH HoHOChepbl. Crion HoHOC(EPH! U UX MapaMeTphI:
AIIEKTPOHHAST TUIOTHOCTH, BBICOTA HWKHEW TpaHUIBl MOHU3ALUH, TOJYTONIIMHA CJIOS, YHCIIO
CTOJIKHOBEHUH SJEKTpOHa C TSOKEIBIMH YacTUIaMHu. JludIekTpuueckas TNPOHHLIAEMOCTh W
POBOJUMOCTH MOHOC(EPHI, UX 3aBUCUMOCTb OT YacTOTHI M BBICOTHL. OTpaskeHHE U MPEIOMIICHUE
paguoBoiaH B HOoHOchepe. Kpurmueckas, MakcMMaibHas M TpeneibHas 4acToTel. OcnabieHue
panuoBosH B HoHOc(hepe. Pacuer BY noHochepHbIX pagronunuii. 3aMupanus.

Pa3zgen 13. /luanazoHHbie 0COOEHHOCTH PACIIPOCTPAHEHUS PAJTUOBOJIH

Pacripoctpanenue AJMHHBIX M CBEPXUIMHHBIX BOJIH. PacnpocTpaHeHue cpeaHHuX BOJIH.
PacnipocTpanenue KopoTkux BoJiH. MakcumanbHO npumeHumasi yactora (MIIY) u Hanmenblias
npumennmMas vacrota (HITY). 3ona momuanusa misa KB. Pacnpoctpanenne YKB Ha HasemHbIX 1
KOCMHUYECKHUX PATUOINHUSAX.

3.4 TeMmaTnKa CEMUHAPCKUX/TPAKTHYECKUX U J1a00PATOPHBIX 3aHATHH

3.4.1 CemuHapckue/npaKkTHYeCKUe 3aHATUS

Cemunap 1. [TapameTpsl 37eKTpOMarHUTHBIX BOJIH. Kitaccugukarus paanoBoiH.

Cemunap 2. Dnexktpodu3nyeckue mapameTpbl cpefbl. TaHTeHC yria JIUAJIEKTPUUYECKUX
noteps. Kimaccudukanus cpen.

Cemunap 3. BonHOBBIE ypaBHEHUS. 3aTyXaHUE PAIMOBOJIH B PEATIBHBIX Cpeax.

Cemunap 4. OTpakxeHne 1 IPEIOMIIEHNE PaJUOBOJIH HA TPaHMIIE Pa3zeia OJHOPOIHBIX CpE.

Cemunap 5. Pacuer pasmepoB U KoHpUrypamuu o00JacTH, CYIMIECTBEHHOW ISt
pacnpoCTpaHEHUs PaJUOBOJIH.

Cemunap 6. JIByxsyueBas Mojenb pacnpoctpanenus YKB. WarepdepeHunoHHBIN
MHOXkHUTENB. Dopmyra BeeneHckoro.

CemuHap 7. Pacuer panuoTpacchl PU HU3KO PACTOJIOKEHHBIX aHTCHHAX HaJ MPOBOASIIEH
36MHOU IIOBEPXHOCTHIO.

Cemunap 8. PacueT HEpOBHOCTH 36MHOM ITOBEPXHOCTH 10 KpUTEpHIO Panes.

Cemunap 9. JlanbHOCTh IpsAMOM BUAMMOCTH. BiusHue pedpakuuu B Tpornocdepe Ha
paccTosiHue NpSIMON BUAMMOCTH.

3.4.2 JIaGopaTopHbIe 3aHATHS

Jlabopatopnas pabGota Nel HccnemoBanue mMONSIPU30BAHHBIX SJIEKTPOMArHUTHBIX BOJH
ONTUYECKOTO AMarna3oHa. DKCIepruMeHTaIbHas MpoBepka 3akoHa Maitoca.
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JlabopaTtopHnas padota Ne2 OTpakeHre 1 PeTOMIICHHUE JJIEKTPOMAarHUTHBIX BOJIH HAa TPAHUIIS
pasziena OIHOPOJHBIX TUAIEKTPUUECKHX Cpell. DKCIIepUMEeHTaIbHas MpoBepka 3akoHOB CHenunyca.

JlaGopatopnast pabora Ne3 HccmenoBanme audpakimuy paguoBOIH Ha OTBEPCTHH B
HEMPO3pPavHOM KpaHE.

JlaboparopHuast pabota Ned VccnenoBanne pacipoCTpaHEHUS AIEKTpOMarHuTHeIX BotH CBU-
JUarna3oHa B BOJHOBOAHOM TPAaKTeE.

JlaboparopHas pabota Ne5 VccnenoBanre XapakTepUCTUK HANPABICHHOCTH CUMMETPUYHBIX
BUOPATOPOB.

JlaGopaTopnas pabGora Ne6 HccnemoBaHue TONBIX  METALIMYECKUX  BOJHOBOJIOB
OPSMOYTOJIBHOTO CEYEHUSI.

JlaboparopHass pabota Ne7 lccrnenoBaHue KOMIIBIOTEPHOW MOJENH PACIPOCTPAHEHUS
PaMOBOJIH B CBOOOTHOM IPOCTPAHCTBE.

JlaGopatopnas pabora Ne8 MWccnemoBanme 3aTyxaHusi pPaguoOBOJIH MHJUIMMETPOBOTO
JIuara3oHa B armocdepe.

JlaGopaTopnas pabora Ne9 lccnemoBanue moJis W3IydaTelis, PacloOIOKEHHOTO BOIH3U
MOBEPXHOCTHU 3EMIIH.

JlaGopaTopnas pabGota Nel0 MopenupoBanue pacnpoCTpaHEHUS MPOCTPAHCTBEHHBIX
PaluOBOJIH.

3.5 TemaTrnka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

He npenycmoTtpensl
4 YyeOHO-MeTOaAMYECKOE U HH(OPMAITMOHHOE o0ecriedeHne

4.1 HopmatusHbie 1o0kyMeHTbI 4 'OCThI

1. TOCT P 52002-2003 DnexTporexHuka. TepMUHBI B ONIPEACIICHUS] OCHOBHBIX IMOHSATHH.

2. TOCT 24375-80 Pagnocssizb. TepMHUHBI ¥ OIIPEICTICHHUS.

3. Pexomenganus MCD-R P.1812-4 (07/2015) Meroa nporHo3upoBaHus pacpoCTpaHEHUS
CUTHaJIa Ha KOHKPETHOW Tpacca Uil HAa3eMHBIX CIyX0 «u3 IMyHKTa B 30HYy» B auana3zoHax YBY u
OBU.

4. Pexomennaruss MCD-R P.840-7 (12/2017) Ocnabnenue u3-3a 00JIAYHOCTH ¥ TyMaHa.

5. Pexomenganuss MCO-R P.838-3 Mozeab NOTOHHOTO OcIabJIeHUs B JOXKIE,
UCTIONIb3yeMasi B METOJaX MTPOTHO3HPOBAHUSL.

6. Pexomenmanus MCD-R  P.619-5 (09/2021) [lanHble 0 pacmpOCTpaHEHUH PaJHOBOJIH,
HEOOXOUMBIC JUIsI OMpPEACNICHUS MOMEX MEXAYy CTaHIUSAMH, HAXOMSIIUMHUCS B KOCMOCE U Ha
MOBEPXHOCTH 3€MJTH.

7. Pexomenganus MC3-R P.368-10 (08/2022) MeTto1 mpOrHO3UPOBAHUS paCIIPOCTPAHEHUS
3eMHOM BOJHBI 1J1s1 4acToT Mexay 10 k' u 30 MI'm.

4.2  OcHoBHas JIuTEpaTypa

1. DnexkTpoaMHAMUKA U pacIIpOCTpaHEeHUE panoBOH: yaeOHoe nmocodwue / [. FO. Mypowmries,
1O. T. 3bipsnos, I1. A. ®entonun, O. A. benoycos. — 2-e uzna., non. — Cankt-IletepOypr: Jlans,
2014. — 448 c. — ISBN 978-5-8114-1637-0. — TekcT: a1meKkTpoHHBIH / JlaHb: 3JIEKTPOHHO-
oubmuoteunas cucrema. — URL.: https://e.lanbook.com/book/50680.

2. Tloramos, JI. A. DiekTpoauHaMUKa W paclpOCTPaHCHHE PAJIMOBOJIH: ydeOHOE mocooue
i By30B / JI. A. [loranos. — 2-e u3n., ucnp. u gon. — MockBa: U3narensctBo KOpaiir, 2023. —
196 c. — (Bwicmiee oOpazoBanme). — ISBN 978-5-534-05369-2. — Tekcr: 37MeKTpOHHBIN //
Oo6pasoBarenbHas wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/514146.

3. Ocwumos, O. B. DnekTpoauHaMHKa W PacpOCTpaHEHHE paaroBOiH: yueOHuK / O. B.
Ocwumnos, J[. II. Tabakos, C. B. MopozoB. — Camapa: TII'YTU, 2021. — 290 c. — Tekcr:
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JICKTPOHHBIH // Jlanb: AIEKTPOHHO-OMOTHOTeUHAS cCUCTEeMa. — URL:
https://e.lanbook.com/book/301166.

4.3 lonoJHUTEIbHAS JIUTEPATypa

1. Kanmunaun, A. B. OCHOBBI T€OpHH pacTIpOCTPAaHEHUS PAJAMOBOJIH: yueOHOe Tocodue / A. B.
Kanunun, B. A. SlutHoB. — Hwxumii Horopoa: HHI'Y um. H. U. Jlo6aueBckoro, 2022. — 79 c. —
Tekcr: 9JIEKTpOHHBIN //  JlaHb: AJIEKTPOHHO-OMOINOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/344618.

2. Mumotus, E. P. OcHoBBI TexHUYecKOH dekTpoauHamuky / E. P. Mwmtotun. — 3-¢ u3m.,
crep. — Cankr-IlerepOypr: Jlans, 2022. — 184 c. — ISBN 978-5-507-44519-6. — Tekcr:
3JICKTPOHHBIN // Jlanb: 3JICKTPOHHO-0MOIMOTEUHAS cucrema. — URL.:
https://e.lanbook.com/book/230411.

3. Iocrak, A. C. Texuudeckas »diekTpoauHamMuka, OCHOBBI JJICKTPOJUHAMUKH U
pacmipocTpaHeHHe paauoBOIH, AHTeHHBI 1 ycTpoiictBa CBU: yuebHoe mocodue / A. C. Illocrak, B.
C. Koporonos, B. I'. Ko3no. — Mocksa : TYCVYP, 2012. — 137 ¢. — TekcT: 25eKTpoHHbIH // JIaHb:
3JIEKTPOHHO-OMOmmoreunas cucrema. — URL: https://e.lanbook.com/book/10907.

4. Koznos, B. I'. OcHOBBI 37E€KTPOJIMHAMUKHA U PACHPOCTPAHEHUE PAIMOBOIH: y4eOHOE
nocob6ue / B. I'. Koznos, A. C. llloctak, B. C. KoporomoB. — Mocksa: TYCVYP, 2012. — 172 ¢c. —
Tekcr:  snextponHsld  //  Jlab:  2;meKkTpoHHO-OMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/12185.

4.4JnexkTpoHHBIE 00pPa30oBaTeIbHbIE PECYPCHI

He npenycmorpeno

4.5 JIuueH3noHHOoe ¥ CBOOOHO pacnpocTpaHsieMoe NPorpaMMHoe
o0ecrieyeHue

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

4.6 CoBpemMeHHBbIe MPO(eccuoOHATbHBIE 0a3bl TaHHBIX U MH(OPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

1. MexmyHapoaHbIi coro3 amekTpocBs3u. Cektop paaunocsszu (MCD-R)
https://www.itu.int/ru/ITU-R/Pages/default.aspx

2. Hayunas snektponHas oubmuoteka https://www.elibrary.ru

3. Enunoe okHO JtocTyna k 00pa3oBaTesibHBIM pecypcam PeepanbHblil mopTan
http://window.edu.ru

4. Poccwuiickas rocynapctBeHHas oubnuoreka http://www.rsl.ru

5. OBC «YHuBepcurerckas OubinoTeka oniaitm» https://biblioclub.ru/index.php

5 MarepuajbHO-TeXHHYECKOE o0ecreueHne

1. KoMITIbIOTEpHBII KITacc ¢ MPeayCTaHOBICHHBIM ITPOrPaMMHBIM 00€CTIEYeHUEM, YKAa3aHHBIM
B II. 4.5, MyIbTUMEIUITHOE 000pyT0BaHKE (ITPOCKTOP, MEPCOHATBHBIN KOMIBIOTEP MPETI01aBaTEIA).

2. Crienmanu3upoBaHHas ay IUTOpUs U1 poBeieH st JabopaTopHbIX padot. O0opyaoBaHue
U annapaTypa: ocuuuiorpadsl, JIeKTPOU3MEPUTETbHbIE TPUOOPHI.
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3. Ayautopus U JICKIIMOHHBIX, MPAaKTHYECKUX 3aHsATHi. OOopymoBaHWE W ammaparypa:
ayJIMTOpHAs JOCKa, BO3MOKHOCTh MCIIOJIb30BAHUS MYJIBTUMEIUITHOTO KOMIUIEKCa

6 MeToauyeckne peKOMeHIAIUT

6.1 MeToauyeckue peKOMEHIAINH /IJIsl MPENoAaABaTeN sl M0 OPTraHNU3aANNT
o0yueHust

Ha mepBoM 3aHATHM MO TUCIUIUIMHE HEOOXOJUMO O3HAKOMHUTH CTYJIEHTOB C TOPSIAKOM €€
U3ydeHus (TeMaMu Kypca, (hopMamMu 3aHITHH, TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJISI), PACKPBITh
MECTO M POJIb TUCIHUIUIMHBI B CUCTEME HAyK, €€ MPaKTUYECKOe 3HAUYCHHUE, JOBECTH JI0 CTYJACHTOB
TpeOoBaHUsT K (opME OTYETHOCTH M TNPUMECHEHUS BHUIOB KOHTPOJISA. BwlmaroTcs 3amaHust uis
MOJITOTOBKU K MPAKTUYECKUM H CEMHUHAPCKUM 3aHSATHSIM.

[Ipu moAroToBKE K JIAOOPATOPHBIM U MPAKTHYECKUM PAOOTaM IO MIEPEUHIO OOBSBICHHBIX TEM
MPEroAaBaTeNIio HEOOXOIUMO YTOYHUTH IUIAH WX TPOBEACHUS, MPOAYMaTh (HOPMYIHPOBKUA U
coJiepaHue Y4YeOHBIX BOIMPOCOB, BBIHOCUMBIX Ha OOCYXKJICHHE, O3HAKOMHUTBHCS C TEPEYHEM
TEMaTUYECKIX BOTIPOCOB.

B xome paboThl BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMbI
paboThI, OIPEAETUTD MOPAIOK €€ MPOBEACHUS, BpeMs Ha 00CYKJIEeHHE KaXKA0Tro yueOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JaTh BO3MOXKHOCTD BBICTYITUTH BCEM CTYICHTaM, IPUCYTCTBYIOIIMM
Ha 3aHSATHUU.

B 3aximrounTensHON YacTu paboThI CIEAYET MOABECTH €€ UTOTH: JIaTh OLICHKY BBICTYIUICHUN
KQXK0T0 CTYJICHTa M y4eOHOU TPYMITHI B IIEJIOM. PacKphITh MOJIOKHUTEITBHBIC CTOPOHBI H HEJOCTATKU
NpoBe/IeHHOW JlabopaTopHON paboThl. OTBETUTh HAa BONPOCHI CTYACHTOB. Bhimarh 3amanust s
CaMOCTOSATENILHOW PabOTHI IO MOJATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

Metoarka TpenoaBaHusl  JUCHUIUIMHBL  «DIEKTPOJAMHAMHKA W PacHpOCTPAHECHUE
PAZAMOBOJIH» M peaU3aIys KOMIIETEHTHOCTHOTO IMOIX0/1a B U3JI0KEHUU M BOCIIPUATHN MaTepuaia
npeycCMaTpUBACT HCIOIB30BAaHHUE CIICIYIOIIMX AKTUBHBIX W WHTEPAKTHBHBIX (OpM IMpoOBeICHUS
TPYIIOBBIX, WHANBUIYAIBHBIX, ayTUTOPHBIX 3aHITHIA B COUYETAHWH C BHEAYJIUTOPHOU paboTOH ¢
1eNbI0 (POPMUPOBAHUS U PA3BUTHS MPO(HECCHOHATBHBIX HABBIKOB 00YYaOIIHXCS:

— MOJITOTOBKA K BBIIMTOJIHCHUIO M 3aIIUTa MTPAKTHYECKHUX U J1a00paTOPHBIX PabOT C IMOMOIIBIO
CHEIHUATH3UPOBAHHOTO MTPOTPAMMHOTO 00€CIICUCHUS;

— 3alUTa U WHIUBUAYaTbHOE OOCYXJICHHUE BBITOJHSIEMBIX 3TAllOB PacueTHO-rpaduuecKux
pabor;

— TEXHOJIOTUY aHAJIN3a CUTYAIUi JIsl aKTUBHOTO 00yUYEHUSsI, KOTOPHIC MO3BOJISIFOT CTYICHTaM
COCJIMHUTH TEOPHIO M TIPAKTHUKY, IPEIICTABUTH MPUMEPHI TPUHUMACMBIX PEIICHHUH 1 UX TIOCIICICTBHIA,
JIEMOHCTPUPOBATH PA3IMUHBIC TIO3HUIINH, (OPMHUPOBATH HABBIKK OI[CHKH aJTbTePHATUBHBIX BAPHAHTOB
B BEPOSTHOCTHBIX YCIIOBHUSX.

OOyueHue 1Mo TUCIUIUIMHE BEACTCS C MPUMEHEHUEM TPAJAUIIMOHHBIX MMOTOKOBO-TPYMIIOBIX
WH(POPMAITMOHHO-TSIEKOMMYHHKAITHOHHBIX TEXHOJIOTHH. [Ipn ocyIecTBIeHNH 00pa30BaTeIbHOTO
mporecca Mo AUCHUIIINHE UCTIONB3YIOTCS CIeAyIoNe HHPOPMAIIMOHHO-TEIEKOMMYHUKAIIHOHHBIC
TEXHOJIOTHH: MPE3CHTAINH ¢ IPUMEHEHHEM MTPOeKTOpa U mporpaMmmMel PowerPoint.

6.2 Meroanueckue yKazaHus 1Jis1 00yYaOUIUXCS N0 OCBOEHUIO TUCIHUTITHHBI

CaMocTosTenpHas pa60Ta ABIACTCA OAHUM H3 BHUJOB y‘-IC6HBIX 3aHATHH. HCJ’IB
CaMOCTOSTEIbHOM pa6OTBI — HPaKTHYCCKOE CaMOCTOATCIIBHOC ITIOJYUCHUC CTYyIACHTAaMH HAaBBIKOB
paGOTBI B MpOorpaMmMe MaTeMaTUICCKOTO MOACIMPOBAHUS, pACCMATPUBACMBIX B IIPOLUCCCC N3YUCHUSA
JUCLHMITIINHBI.

Ay,I[I/ITOpHaH CaMOCTOATCIIbHAA pa60Ta IO JUCHUIIIMHEC BBIIIOJIHACTCA Ha y‘{C6HLIX 3aHATHAX
noa HEMOCPCACTBCHHBIM PYKOBOACTBOM IMPETIOAABATEIIA U 110 €TI0 3a1aHUTO.
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BueayautopHas camocrosiTenbHas paboTa  BBIIOJIHAETCS CTYACHTOM 110  3a/IaHUI0
npernojaBaTess, Ho 0€3 ero HenoCPEICTBEHHOT0 y4acTHs.

3aoauu camocmoamenvHol padomsl CmyOeHma:

- pa3BUTHE HABBIKOB CAMOCTOSITEIbHON Y4eOHON paboThI;

- OCBOCHHUE COJIEP’KaHUS JUCLIMILIIUHBL;

- yriryOJieHre CoepKaHUs U OCO3HAHUE OCHOBHBIX MOHATHHA AUCHUIUINHBL

- ICII0JIb30BaHKE MaTepHaa, COOPaHHOIO U MOJIYYEHHOT'O B XOJ€ CAMOCTOSTEIIbHBIX 3aHATHIH
U1 3 PEKTUBHOM MOATOTOBKH K 9K3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoi pabomoi:

- CAMOCTOSITEJIbHOE U3yUYEHHUE OTJIENIbHBIX TeM AUCHUIUINHBL;

- BBITTOJIHEHHUE PacyeTHO-TpauIeckux pador;

- pelleHre UHIMBUAYJIbHBIX 3a/1a4;

- oopMIIEHHE OTYETOB MO BBIOJHEHHBIM JIAOOPAaTOPHBIM pabOTaM W MOJTrOTOBKA K HX
3aLIUTE;

- IOJITOTOBKA K 3a4eTY;

- IOJITOTOBKA K HK3aMEHY.

J171s1 BBITIOTHEHUS JIFOOOTO BHJIa CAMOCTOATEILHON pab0Thl HEOOXO0IUMO IPOUTH CJICTYIONINE
ATaIlbI:

- ONpEeIeJICHUE 1IeJIM CaMOCTOSITENIbHOM paboThI;

- KOHKpETHU3alys 103HaBaTeIbHOM 3a/1a4H;

- CaMOOLIEHKA TOTOBHOCTHU K CAMOCTOSITEJIbHOM paboTe;

- BBIOOp aJIeKBaTHOIO Crioco0a JIeHCTBUS, BEAYILEro K PeIIeHUIO 331a4H;

- IUIaHUPOBaHKE PabOThI (CaMOCTOSATEIBHON UM C TOMOUIBIO ITPENOJaBaTeNs) HaJl 3a/IaHUEM;

- OCYILIECTBJICHHE B IPOLIECCE BBIIOJHEHHS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(IpOMEKyTOYHOIO U KOHEUHOT0) PE3yJIbTaTOB padOThl U KOPPEKTUPOBKA BBINOIHEHUS PaOOTHI;

- pepnexcus;

- IIpe3eHTalus paboThI.

7 DOoHJ OLEHOYHBIX CPEACTB

B mporiecce o0yueHus: UCTONB3YIOTCS CIEAYIONIUE OIEHOYHBIE (POPMBI CaMOCTOSTENHLHOM
paboOTHI CTYJCHTOB, OLICHOYHBIE CPEJICTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHBIX
aTTeCcTalMi:

- 3aIIUTa JJA0OPaTOPHBIX padoT;

- KOHTPOJbHBIE PaOOTHI;

- UHAVBUIyaJbHbIC 3a0a4H;

- BBITIOJTHEHHE U 3aIllUTa pacYeTHO-TpaduIecKuX padoT;

- 3Q4eT;

- DK3aMeEH.

O1ieHOYHBIE CPEJCTBA TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH BKIIFOUYAKOT KOHTPOJIBHBIE 3aIaHUS
0 MPaKTUYECKUM padoTaM MHAUBHIYABHO JIUIS KQXKI0TO 00y4aroierocs.

B pesynbrare ocBOCHUS AUCIUTUTHHBI (MOIYIs) POPMUPYIOTCS CIEAYIOIMINE KOMITETCHITHH:

Kon
. HaumeHoBaHHe KOMIIETEHIIMU BbIMYCKHUKA
KOMIIeTeHIIUHA
OITK-1 Crioco6eH HCToab30BaTh MOJ0KEHUS, 3aKOHBI K METO/IbI €CTECTBEHHBIX HAYK

Y MaTEMaTHKH ]Il PEIICHHUS 3314 HHKXCHEPHOH JISATEIIbHOCTH

Crioco6eH caMOoCTOSATEHHO MPOBOAUTH IKCIIEPUMEHTAIBHBIC UCCIICIOBAHUS U
OIIK-2 MCIOJIb30BaTh OCHOBHBIE MTPHEMBbl 00PaOOTKHU U MPEACTABICHUS TTOTYUYECHHBIX
JAHHBIX
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7.1 MeTobl KOHTPOJISI U OLIEHUBAHUS Pe3Y/JIbTATOB 00yUYeHusl

[lepeueHb OLIEHOYHBIX CPEACTB M0 TUCLHUILUIMHE «DJIEKTPOJAUHAMUKA U PACTIPOCTPAHEHHE

PaaOBOJIH»

/11

Bun xoHTpOons
pe3yJIbTaToOB
oOydeHus

HanmenoBanme
KOHTPOJIA
pe3yIbTaTOB
o0ydeHus

KpaTkast xapakrepucTuka KOHTPOJIS pe3yIbTaToB
o0yJeHus

Texymmit

NunpuBunyansHas
3aja4Ja

3a/1auu BBIIAIOTCS TI0 KAXKIOMY pa3/iey AUCIUTUTHHBI
U BBINOJIHAIOTCS CTYJCHTOM HHIUBUAyalbHO. [Ipu
MPOBEpKE MpernoaBaTellb OICHUBACT MPABUIBHOCTh
MPOM3BEACHHBIX  pPacdyeToB W COOTBETCTBHE
oopmnenus pelieHus YCTaHOBJICHHBIM
TpeOOBaAHUSIM.

Texymui

JlaGoparopHas
pabota

JlaboparopHass paboTa BBITIONHSETCS CTYACHTOM
uHauBUAyanbHO. OQOpMIICHHBIH OTYET cHaeTcs
NpernosiaBaTeNlio  Ha  HPOBEpPKY B 3apaHee
yCTaHOBIICHHBIH cpok. [Ipu mpoBepke npenogaBareib
OLICHUBACT Ka4yecTBO O(OPMIICHHUS, MPABUIBHOCTD
pacueToB M BBIBOJOB 1o pabore. K 3ammute
nabopaTopHOi pabOThI  JOMYCKAIOTCS  CTYICHTHI,
BBINOJIHUBIIHE PAaOOTY, OPOPMHIIN B COOTBETCTBHH C
TpeOOBaHUSIMU OTYET O JAabOpaTopHOW pabore u
NPEJOCTaBIIIM €ro K 3amute. KaxaoMy CTyaeHTy
3aJaeTCs HE MeEHee TpeX BONPOCOB TI0 TeMe
nabopaTopHoii paboTel. HaGop BompocoB K 3amure
JOBOJIMTCS IO CTY/ICHTOB 3apaHee.

Texymmit

PacueTHo-
rpadudeckas
paborta

OOyyaronuiics B TeUEHHE CEMECTPA CaMOCTOSTENEHO
BBITIOJIHSIET PSiJI pacyeTHO-TpauIecKux padboT 1o
TteMe pazzaena. [Ipu npoBepke npemnoaaBaresib
Ka4ecTBO 0(OpMIICHUS, TPABUILHOCTH PACUETOB U
BBIBOJIOB.

IIpomekyTOUHBIN

3auer

[IpomexyTouHas aTTecTanus o0yJaromuxcs B popme
3aueTa NPOBOAMUTCA IO PE3YyJIbTaTaM BBIIOJHEHUS
BCEX BHJIOB y4eOHOI paloThl, MPEeayCMOTPEHHBIX
y4eOHBIM TUIAHOM 10 JAaHHOM JUCHUIUTMHE (MOJIYJIIO),
IpU O3TOM YYHUTHIBAIOTCA PE3YJIbTAaThl TEKYLIETO
KOHTPOJIsl YCHEBAa€MOCTH B TEUEHHE CeMecTpa.
OneHka CTENEHU JOCTHKEHUS O00ydarolMMHCS
IUTAHUPYEMBIX pe3yabTaToB o0yueHus o
JTUCLIUTUTMHE (Mony:mto) MIPOBOJUTCSA
IpernoiaBaTenieM, BeAyIUM 3aHATHUS [0 AUCLUILIUHE
(MomyI0) METOZIOM SKCTepTHOM oneHku. [1o uroram
NPOMEKXYTOUHOM  aTTecTallud MO  JAUCLUIUIUHE
(MOZyJII0) BBICTABIISIETCS OLIEHKA «3aYTEHO» WM «HE
3aYTEHOM.

3auer mpoBoAUTCS B yCTHOH (opme. B aymutopun
HaXOJUTCs MpernoiaBaTellb U He Oojiee 5 4eloBeK U3
quclia CTYAEHTOB. Bo BpeMsi poBeieHHsI 3aueTa ero
y4acTHMKAaM 3alpeliaercss HMMeTh Ipu  cebe W
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UCIIOJIb30BaTh CPEJCTBA CBSI3U (COTOBBIE TEIE(OHBI,
MUKpopoHbl U Tp.). CTyAeHTy BblAaeTcss OWJeT ¢
TpeMs TEOpeTHYeCKHMMHU Borpocamu. KommdecTBo
JOTIONIHUTEIBHBIX BONPOCOB — HE Ooiee JBYX.
KonndecTBo JOMOTHUTEIBHBIX BOIIPOCOB 3aBUCHUT OT
NOJHOTHI OTBETa CTy/AEHTa. Bpems NOATOTOBKH K
oTBeTy He Oosiee 40 MUHYT.

K mpomexyTouHOi aTTecTanuu J0MyCcKatoTCs TOIbKO
CTYACHTBI, BBITIOJIHUBIIIAE BCE BU/IBI YICOHOH PaOOTHI,
IpeIyCMOTpEHHbIE  pabodeil  mporpaMMoil 1o
JMCIUTUIAHE

ITpomexxyTOUHBIN

DK3aMeH

ITpomerxyTouHas arrecTanus odyyaromuxcs B popme
9K3aMEHa MPOBOJIUTCS MO Pe3yJIbTaTaM BHIIOJHEHUS
BCEX BHUJIOB Yy4eOHOH pabOThl, MPeryCMOTPEHHBIX
Y4eOHBIM TUTAHOM IO JJAHHOU TUCHIHUTITNHE (MOIYJIIO),
IIPY OTOM YYHUTBIBAIOTCA PE3YJIbTAaThl TEKYLIETO
KOHTpPOJISI YCIIEBa€MOCTH B TEUYEHHE CEMecTpa.
Onenka

CTENEeHU JOCTUKEHHSI 00ydarolUMHUCS IIIaHUPYEMbIX
pe3yabTaToB OOyuYeHHs] MO TUCHMIUIMHE (MOJIYJIIO)
MIPOBOAMTCS MPENOJaBaTeIeM, BEAYIIUM 3aHATHUS I10
JUCLUMIUIMHE  (MOAYJII0) METOJOM  3KCIIEPTHOM
ouneHku. [1o uToram mpoMeKyTOYHOM aTTECTALMU 10
IUCLUUIUINHE  (MOJIYJIO)  BBICTABISETCS  OLICHKA
«OTJIIMYHOY», «XOPOLIO», «YIOBJIETBOPUTEIHHOY» WIH
«HEYAOBIETBOPUTEIILHO.

DK3aMeH NPOBOJUTCS B YCTHOM popme. B ayauropun
HaXOJWTCS TpenojaBaTelb U He Ooyee NATH
CTYJI€HTOB.

Bo Bpemsi mpoBeneHMs 3K3aMEHa €ro y4acTHHKam
3ampemiaercs HMMeTh Ipu cebe U HCHOJIb30BaTh
CpeAcTBa CBsA3U (COTOBBbIE Tene(POHBI, MUKPO(POHBI U
mp.). CTyIeHTy BBIZAeTCsl OMIIET C TpeMsi BOIIPOCAMH.
KonndecTBo JOMOTHUTEIBHBIX BOIIPOCOB — HE OoJiee
nByXx. KonnuecTBO 1OMOJHUTENBHBIX BOIMPOCOB
3aBHCHT OT ITOJIHOTBI OTBETA CTyIeHTa. JJINTENIbHOCTh
sKk3ameHa 2 yaca (120 MuHyT).

K npoMexyTo4HOM aTTecTaluu J0IMyCKalTCs TOIBKO
CTYJEHTBI, BBITIOJIHUBIINE BCE BUIbI yUeOHOM pabOTHI,
NpeIyCMOTpEHHbIE  pabodeil  mporpaMMoil 1o
TUCLUILTNHE «INeKTpoAUHAMUKA U
pacnpoCTpaHEHUE PAAHOBOJIHY.
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7.21lIkana u KPpUTEPUHU OLEHNBAHUSA Pe3yIbTATOB 00yUeHH s

[Toka3zaTenem olleHUBaHHS KOMITIETEHIIMIA HAa PA3IUYHBIX dTarax ux (OpMUPOBAHHUS SBISICTCS
JTOCTHKCHHE 00yJarOIIMMUCS TUTAHUPYEMBIX PE3yIbTaTOB O0YUYECHHS 10 TUCIUTIINHE (MOIYITIO).

Kputepun onenuBanus
IMoka3arennb 2 3 4 5
He 3auteno 3auTeHo
3HATh: OO6yJatommiics OO6yJatomtmiics OO0y4aromtuiics OO0yuaroruiics
- OCHOBHBIE MOHATHS | JEMOHCTPUPYET JIEMOHCTPUPYET JICMOHCTPUPYET JIEMOHCTPUPYET
U 3aKOHBI MOJTHOE OTCYTCTBUE | HEMOJIHOE YaCTHYHOE MOJIHOE
ANEKTPOJMHAMHUKH, WM HEJOCTATOYHOE | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHE
CBSI3aHHBIC C COOTBETCTBUE CIICIYIOLINX 3HAHUM: | CIICAYIOIIMX 3HAHUI: | CIIEIYIOUIMX 3HAHUM:
pacipocTpaHeHueM | CIEAYIOUIMX 3HAHWM: | - OCHOBHBIC TIOHATHUS | - OCHOBHBIC ITOHATHS | - OCHOBHBIC TIOHSTHUS
PaauoOBOJIH; - OCHOBHBIC ITOHATHS " 3aKOHBI " 3aKOHBI 1 3aKOHBbI
- 0COOEHHOCTH 1 3aKOHBI SIIEKTPOTHHAMHUKH, JIIEKTPOTUHAMUKH, SIIEKTPOMHAMHUKH,
OKCIICPUMECHTAJILHOT QJICKTPOAMHAMUKH, CBA3aHHBIC C CBA3aHHBIC C CBS3aHHBIC C
0 HCCIIEOBaHMS CBSI3aHHBIE C pacIipocTpaHeHHEM | PaclpoOCTpaHEHHEM | paclpoCTpaHEHUEM
panuoTpacc. pactpocTpaHeHHEM | PaJHOBOJIH; PaaroBOIH; PaIHOBOJIH;
PaTUuOBOIIH; - 0COOEHHOCTH - 0COOEHHOCTH - 0COOEHHOCTH
- 0COOEHHOCTH 9KCMEPUMEHTAILHOT | 3KCIIEPUMEHTATIBHOT | SKCIEPUMEHTAIBLHOT
IKCIEPUMEHTAILHOT | O HCCIIEAOBAHUS 0 UCCIIeIOBaHHS 0 MCCIIeIOBaHHUS
0 HCCIIeIOBaHUs panuoTpacc. paaroTpacc. pamuoTpacc.
pamuoTpacc. JHomyckarorest Jormyckarorest CobomHo
3HAYUTEIIbHBIC HE3HAYHTENbHbIC orepupyer
OLITHOKH, OLIHOKH, PUOOPETEHHBIMU
TMPOABJIACTCA HCTOYHOCTH, 3HAaHUAMU.
HEJIOCTaTOYHOCTh 3aTpyIHEHUS [IPU
3HAHUIA, 1O PALY AHATTMTHYECKHUX
ToKa3aTesnew, oreparnmsx.
oOyuJaromuiics
UCTIBITHIBAET
3HAYUTEIIbHbIC
3aTpyIHEHUS [IPU
OIIEPUPOBAHUH
3HAHHUSAMH [IPU UX
MepeHoce Ha HOBbIC
CUTYyaluu.
yMeTb: OOyuaroruiics He OO6yuarontuiics OOGyuatomuiics OO0yyaromuiics
- BBISBJISITh YMEET WU B JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
(busnuecKyto HEI0CTaTOYHOM HETIOJTHOE YaCcTHYHOE TIOJTHOE
CYILIHOCTH SIBJICHUH | CTEIEHH yMeEeT: COOTBETCTBUE COOTBETCTBUE COOTBETCTBHE
U MIPOLIECCOB B - BBISIBIISITH CIIETyFOLITHX CJIE/TYFOLIMX CIICYFOIINX
pamuoTpaccax u (busnueckyro YMEHHUIA: YMEHHI: YMEHHIA:
MPaBUIILHO CYIIHOCTD SIBICHUH | - BBIABIIATH - BBISIBIISITH - BBISIBJISITh
BBIOHpATh METO/IbI Y IIPOLIECCOB B (bu3UYECKyIO ¢usnueckyto (pusnueckyio
pacuera; panuoTrpaccax u CYILLIHOCTb SIBJICHUH CYILIHOCTb SIBJICHUH CYILHOCTb SIBJICHUMN
- BBISIBISITH MPaBUIILHO 1 TPOLIECCOB B 1 TIPOLIECCOB B 1 MPOIIECCOB B
0COOEHHOCTH BBIOHpATh METO/IbI pamuoTpaccax u panuoTpaccax u pamuoTpaccax u
panuoTpacc, pacuera; MIPaBUIILHO TPaBUIILHO MPaBUIILHO
CYIIECTBEHHO - BBISIBJISITH BBI6I/IpaTL METOAbI BBI6I/IpaTB METOAbI BBI6I/IpaTB METOAbI
BIIMSIIOIINX Ha 0COOEHHOCTH pacuera; pacdera; pacuera;
pacnpocTpaHeHue panuorpacc, - BBIBJISATH - BBISIBIIATD - BBISBJISATD
PAJMOBOJH U CYIIECTBEHHO 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
MIPaBUIILHO BJIMSIIOIINX Ha panuoTtpacc, panuorpacc, panuoTpacc,
BBIOHpATh pacrnpocTpaHeHHe CYILECTBEHHO CYIIECTBEHHO CYIIECTBEHHO
HU3MEpUTETBEHOS PaIUOBOJH U BIIMSIIOINX HA BIMSIONINX HA BJIMSIIOIINX HA
000pyI0BaHUE IS MPaBHJIBHO pacrnpocTpaHeHHe pacnpocTpaHeHHe pacrpocTpaHeHHe
BBIOHpATh paJIMOBOJH U paJiMOBOJH U PaIMOBOJIH U
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9KCIIEPUMEHTAIBHBIX | U3MEPUTEILHOE MPaBHIBHO MPaBUIBHO MPaBUIBHO
HCCIIEIOBAHHMA. obopynoBaHue 1ist BBIOHPATH BBIOMPATH BBIOHPATH
9KCIICPUMEHTAIBHBIX | U3MEPUTEIILHOE HU3MEPUTEIIbHOE H3MEPHUTEIIBHOE
HCCIICIOBAHHUI. 00opyT0BaHUE IS 000pyI0BaHUE ISt 000pyI0BaHUE IS
3KCHepl/IMeHTaﬂbeIX 3KCHepI/IMeHTaﬂbHLIX 3KCHepI/lMCHTaJ'H)HbIX
HCCIIeIOBaHUM. HCCJICIOBaHU. HCCJICIOBaHUMN.
JHomyckarorcs YMeHus 0CBOEHBI, CBoboaHO
3HAYNTENBHBIE HO JIOIYCKAIOTCS omepupyer
OIIMOKH, HE3HAYUTENLHEIE MPUOOPETEHHBIMU
MIPOSIBIISICTCS OILINOKH, YMEHUSIMH,
HEIOCTATOYHOCTD HETOYHOCTH, MPUMEHSIET UX B
YMEHHUIA, 110 PsiLy 3aTpyIHEHUS MpU CUTYaIUIX
nokasaTejieu, aHAJTUTHISCKHUX MMOBBIIICHHOKN
o0ydJaromuics oTeparmsx, CIIO’KHOCTH.
HCHBITBIBAET repeHoce YMEHU Ha
3HAYUTCIIBHBIC HOBBIC,
3aTPYyIHEHHUs IIpU HECTaHIapTHBIE
OIEePUPOBAHUH CHUTYaI[1H.
YMEHHSIMHU TP UX
MIEPEHOCE Ha HOBBIC
CHUTYAIHH.
BJIAJETh: Obyuatommiicss  He | OOywarommuiics B OO0yyaromtuiics OO0yuaromuiics B
- OCHOBHBIMH BlIaeeT WIM B | HEAOCTATOYHOM YaCTUYHO BIIAJIEET: IIOJIHOM 00BEME
METOJIaMH pacueTa HEIOCTATOYHOH CTEIIEHH BIIAJIEET: - OCHOBHBIMH BJIAJIEET:
pamuoTpacc; CTEIIEHH BIIAJIEET - OCHOBHBIMH METO/IaMH pacueTa - OCHOBHBIMH
- HaBBbIKAMU pabOThl | - OCHOBHBIMHU METO/IaMH pacueTa paaroTpacc; METOJIaMH pacueTra
C U3MEPUTEIbHBIM METOJIaMH pacueTa pamuoTpacc; - HaBBIKAMH pabOThl | pazuoTpace;
00opynoBaHUEM, & panuorpacc; - HaBbIKAMH PabOThI | C U3MEPHUTEIHHBIM - HaBBIKAMHU PaOOTHI

TaKXKe IpHeMaMu
00paboTKH U
MpeCTaBICHHS
MOy YE€HHBIX
JIAHHBIX C TIOMOIIEEO
MIPOrPaMMHOTO
obecrieucHus.

- HaBBIKAMH PabOTEHI
C UBMEPUTECIIbHBIM
00opymoBaHUEM, a
TaKXe MpHeMaMu
00paboTKu u
MpeCTaBICHUS
MOy 4E€HHBIX
JIAHHBIX C TOMOII[BIO
MIPOTrPaMMHOTO
obecnieueHws.

C UBMCPUTECJILHBIM
00opy0oBaHUEM, a
TaK)Ke MpUeMaMu
00paboTku U
MpeCTaBICHHS
MOy 4YE€HHBIX
JIAHHBIX C TOMOII[BIO
MIPOrPaMMHOTO
obecrieueHwms.
OO6yJatomtmiics
HUCIIBITBIBACT
3HAYUTCIIbHBIC
3aTpyAHEHUS IIPU
MIPUMEHEHHUU
HaABBIKOB B HOBBIX
CHUTYaIHsIX.

000pyI0BaHUEM, a
TaKXKe MpUeMaMH
00paboTku U
MPEJICTaBICHUS
ITOTyYCHHBIX
JTAHHBIX C IIOMOIIIBIO
MIPOTPaMMHOTO
obecrieueHMs.
HaBbIku 0CBOCHEI,
HO JIOITyCKArOTCS
HE3HAUYUTCIIbHBIC
OINOKH,
HETOYHOCTH,
3aTPYIHCHUS IPH
AHATUTHYCCKHIX
orepanusx,
MIEPEeHOCE YMEHUH Ha
HOBBIC,
HECTaHJapTHHIC
CUTYAaIHH.

C I/I3MepI/ITeJ'H)HBIM
obopynoBanueM, a
TaKXKe MPHeMaMHu
00paboTKH U
MIPEICTaBIICHHUS
MTOJTYYCHHBIX
JaHHBIX C TIOMOIIEIO
TIPOTPaAMMHOTO
obecrieueHusl.
CBoOoaHO
NIPUMEHSIET
HOqueHHBIe
HAaBBIKH B CI/ITyaHI/IHX
MOBBIIIEHHOH
CJI0’KHOCTH.

[Ikana oueHUBAHUSA IPOMEKYTOYHOM ATTECTALMHU: 3a4eT

IIIxana orieHUBaHUs

Omucanne

3auTeHo

HAaBBIKOB

Tabauuax

IMOKa3aTeIIsIM,

BrimonHeHsl Bce BUIBI y4eOHOI paOOTHI, MPeayCMOTPEHHBIE YUeOHBIM
miaHoM. CTyIEeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHHWH,
NPUBEJACHHBIM B
MPUOOPETEHHBIMH 3HAHUSAMHU, YMEHHUSMHU, HAaBbIKAMH, MPUMEHSET HX B
CUTYyalMsIX MMOBBILIEHHON CIIO)KHOCTH, HE UCHBITHIBAET 3aTPYAHEHUN MPU
AQHAJIUTUYECKUX Olepalusax, NEPeHOCe 3HAaHUM M YMEHHMIl Ha HOBBIE,
HECTaHJAPTHBIE CUTYALIUH.

orepupyer
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He 3aureno

He BoimomHen oauH unu Oonee  BUAOB — yuyeOHOM  paboThI,
IPeayCMOTPEHHBIX Y4eOHBIM MIaHOM. CTYyAEHT AEMOHCTPHPYET MOJIHOE
OTCYTCTBHUE WM HEJIOCTATOYHOE COOTBETCTBHE 3HAHUM, YMEHHI, HABHIKOB
NPUBEICHHBIM B TaOJHIAaX ITOKa3aTelsM, JOMYCKAIOTCS 3HAYMTEIbHBIC
OIIMOKH, TPOSIBIISICTCSI OTCYTCTBUE 3HAHWW, YMEHHIA, HABBHIKOB IO PSAY
TIOKa3aTeJIe, CTyICHT HE MOKET ONEPUPOBATh 3HAHUSAMH M YMEHUSIMU [TPU
UX MIEPEeHOCe Ha HOBBIE CUTYAIIUH.

IIxana oneHUBAHUSA HpOMe)KyTO'{HOi/'I aTTeCTAlluM: JK3aMCH

[Ixana oneHMBaHUA

Onucanue

O1iIu4HO

BrinonHeHs! Bce BUbI pabOThI, IPEAYCMOTPEHHBIE YUEOHBIM IIAHOM.
OO6yuaronuiics JEMOHCTPUPYET BBICOKHI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMATUYECKOE U
riyOoKkoe 3HaHHWE Yy4eOHOro MaTepuana, CBOOOJHO BBINOJHSAET
MPAKTUYECKHUE 3aJaHUsI, CBOOOIHO ONEpUPYET 3HAHUAMHU, YMEHUSIMU,
IIPUMEHSET UX B CUTYalMsIX OBBIIIEHHON CJI0)KHOCTH.

Xopomo

BrimonHeHs! Bce BUABI pabOTHI, IPEAYCMOTPEHHBIE YUEeOHBIM TUIAHOM.
OO0yuarouiics 1eMOHCTPUPYET CPEIHUNA YPOBEHb C(HOPMUPOBAHHOCTH
KOMITCTEHIIMI: OCHOBHBIC 3HAHMUS, YMEHHS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAUUTENbHbIE  OMIMOKM,  HETOYHOCTH,  3aTPyJHEHHS  TpHU
AQHAJIMTUYECKUX OMNepanusx, MepeHoce 3HaHWH W yMEHHH Ha HOBBIC,
HECTaHAAPTHHIC CUTYAIUH.

Y 10BIETBOPUTEIBHO

BeimonHeHs! Bce BUABI pabOTHI, IPEAYCMOTPEHHBIE YUECOHBIM TUIAHOM.
OO0yuatomuiics JEMOHCTPUPYET IIOPOTOBBIH YPOBEHb
COPMUPOBAHHOCTH  KOMIETEHIWH: B  XOA€  KOHTPOJIbHBIX
MEpPOTPUATHIA JOMYCKAIOTCS OLIMOKH, TPOSBISAETCS OTCYTCTBUE
OTAETBbHBIX 3HAHWH, YMEHHH, HAaBBIKOB, OOYYAIOUIMKCS HCIBITHIBACT
3HAYUTENbHbIC 3aTPyIHEHHS TPH ONEPUPOBAHUHM 3HAHUAMU U
YMEHUSIMU TIPH WX IEPEHOCE Ha HOBBIE CHTYAITHH.

HeynosneTBoputensHo

He BoImonHeHbl Bce BHUABI PalbOTHI, MPEAYyCMOTPEHHBIE Y4YeOHBIM
wiaHoM. OOyuvaroImuiicss HE MOKeT IIOKa3aTh 3HAaHMA HAa YPOBHE
BOCTIPOM3BEJICHUS M OOBSCHEHUs WH(POpPMAIUU, JEMOHCTPHUPYET
MUHHUMAJIBHBIE 3HAHWS TEOPETUYECKOrO Marepuana, [JOIyCKaeT
CYILLIECTBEHHbIE OIIMOKH, HE MOXET I0Ka3aTb WHTEIEKTyallbHbIE
HAaBBIKM PELICHUS MTPOCTHIX 3a1a4.

IlIxana oneHUBaAHUSA TEKyHIEro KOHTpPOJIst

HaumenoBanue
KOHTPOJIS
pe3yJIbTaToOB
o0ydeHus

IIIxana orieHUBaHUS Omucaunne

Beinonnenue
nabopaTtopHoit
paboThI 10 TeMe
pazzneina

3auteHo: 2 u Oomnee OamnoB. | B kauecTBe opM TEKyIIero KOHTPOIS
OOmmit Gamin CKIaABIBACTCS W3 | UCIIONB3YIOTCS OTYETHI o
CIIEIYIOIIMX TIOKa3aTeJIeH: 1a00paTOPHBIM paboTtam. K
- paboTa BBITIOTHEHA B CPOK; BBITIOJIHEHHUIO JTA00PaTOPHON paboThI
- ohopMmIieHHE PabOTHI JIOITY CKaloTCA oOyJaroruecs,
COOTBETCTBYET TPEOOBAHHSIM; MOJITOTOBUBIIIHE IPOTOKOJIBI
- pacueTHasi U rpaduIecKas BBHITIOJTHEHUSI PA0OTHI B COOTBETCTBUH C
YacTh BBIIOJHEHBI BEPHO; JICHCTBYIOIIUMHU METOAMYECKUMH
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- BBIBOJIBI TI0 Pa0OTE JIOTUYHEI U
000CHOBAHBI.

ykazaHusiMH. OTueT 1o gadbopaTopHoi
pabote COIEPKUT HPOTOKOJ
IIPOBEAECHUA paboThl, pacyeTsl,
rpauYEeCKyIO YacTh, BHIBOJIBL

Pacuerno-

rpaduyueckas

paborta

«OTn4HO» !

- paboTa caHa B CpOK;

- pacueTHas U rpaduyeckas
4acTh BBIIIOJIHEHBI BEPHO, JINOO
MMEIOTCSI HE3HAYUTEIIbHBIE
HEJ0YETHI, HE BIUAIOLIUE HA
KOHEYHBIN pe3yJIbTar.
«XOopouoy»: pacyeTHasl 4YacThb
BBITIOJIHEHA BEPHO; B
rpau4eckoil yacTu ectb
HEJ0YETHI.

«Y 1OBJIETBOPUTEILHOY: B
pacyeTHOU U rpaduIeCKON YacTH
€CTh HEJIOYETHI.
«HeynoBneTBOpuTEIbHOY: B
pacueTHO U rpaduuecKoi yacTu
€CThb rpyOble OIINOKH.

3aganue Ha PI'P BeimaeTcs Ha mepBoM
3aHSITUU COOTBETCTBYIOLIEIO pasjesia
muciuminael. PP gomksa  ObITH
BBIIIOJIHEHA B COOTBETCTBUM  C
JEHCTBYIOIUMH METOOUYECKUMU
yKa3aHUSIMU.

NunuBuyanpHble

3aJ1a4un

«OTnuuHO:

- 3a]1a4a ClIaHa B CPOK;

- pacyeThl BBHIIIOJIHEHBI BEPHO,
pe3yJbTaT NPEACTABIICH C
JIOCTATOYHOM TOYHOCTBIO U B
TpeOyeMoln pa3MepHOCTH;

- 0)OpMIICHHE COOTBETCTBYET
YCTaHOBIICHHBIM TPEOOBAHHSM.
«XO0pOoII0»: pacyeThl
BBITTOJTHEHBI BEPHO, HO
NpeCTaBICHbl UMEIOTCS
HEJIOYETHI B TIPE/ICTABICHUT
Pe3yIbTATOB UK OOPMIICHHH.
«Y IOBTIETBOPUTEIIEHO»: B
pacyeTax ecTb He3HaYUTEIbHbIE
omunoKu, opopmiieHue He
COOTBETCTBYET TPEOOBAHHSIM.
«HeynoBieTBOpUTEIHHOY: B
pacyeTax rpyoble OInOKH.

3ajauu BBIJIAIOTCS HA MIEPBOM 3aHSITUU
COOTBETCTBYIOIIETO pasnena
JUCHMIUIMHBL. 3aJlaud JOJDKHBI OBITh
BBIIIOJIHEHBI B COOTBETCTBHH  C
JEHUCTBYIOIIUMHU METOIMYECKUMH
YKa3aHUSMH.

7.3 OueHoYHbBIE CPeACTBA

7.3.1 Texymuii KOHTPOJIb

Ilpumepvr munoguix 3a0au
3anaua 1. M3BecTHa MIOTHOCTH NOTOKAa MOUIHOCTU. OmpenenuTh AeHCTBYIOIIEE 3HAUCHUE
HaNpsHKEHHOCTH 3JIEKTPUUYECKON COCTABIIAIONIEH OISl 3JIEKTPOMAarHUTHON BOJIHBI.

Bap.

a o 8

I1, nB1/™m?

4,24 6,62 9,93

13 15 17
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3agaya 2. OmnpenenuTbh HANPsSHKEHHOCTh MOJIA IPU PACIpPOCTPAHEHUHM PAJUOBOJIHBI B

CBOOOJTHOM TIPOCTPAHCTBE, €CIM M3BECTHBI MOUTHOCTh M3JIy4eHHUs, KOd(PPHUIMEHT HarpaBIeHHOTO
JIEACTBHS AHTCHHBI U PACCTOSTHUE.

Bap. a o 8 2 0 e
P, Br 200 1000 4000 5000 5000 9000
D 20 4 4 12,8 2 10
r, KM 346 100 50 100 40 100

3amaua 3. Omnpenenutb KOAOPHUIIUEHT MOTIIOMIECHUS, €CJIM U3BECTHBI YaCTOTA U TapaMeTPhl

3anauva 4. 3agaHbl 4acTOTa U NMPOTSKEHHOCTh Tpacchl. ONpenenuTs paguyc NEpBOM 30HbI
@Openens A cepeAUHBI TPACCHI.

321,[[ aya 6. M3BecTHa HaMps>KCHHOCTD IOJIA, ONPEACTIUTD IJIOTHOCTH IMMTOTOKA MOIIHOCTH.

32[}1 auya 7. M3BecTHa HaNps’KCHHOCTD IOJIA, OIPEACTIUTD INIOTHOCTD IMTOTOKA MOIIITHOCTH.

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

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

Bap.

a

0

B

T

a

€

E,, MB/m

4,24

6,62

9,93

13

15

17

Bap. a 0 B r I €
E.,MxBm| 471 125 75,4 264 538 628
3amaua 8. OmnpenenuTs MOIMHOCTh HW3JIYYEHUS, €CIM  H3BECTHBI  KOd(DPUIMEeHT

HATPaBIEHHOTO JEHCTBUS aHTEHHBI, PACCTOSHUE U HAMPSHKEHHOCTH TOJS MPU PacIpOCTPAHEHUN B
CBOOOJTHOM MTPOCTPAHCTBE.

Bap. a 0 B r I e

D 100 50 10 75 10 30
r, KM 1000 500 100 25 300 200
E.,, MxB/m| 144 216 192 173 576 432
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3agaya 9. OmnpemenuTb MOIIHOCTh M3JIYYCHHUS, €CIIM  HM3BECTHBI  Kod(dduimeHt
HAIpaBJICHHOTO JICHCTBUS aHTEHHBI, PACCTOSIHUE W HANPSHKEHHOCTD TI0JIS TIPH PACIPOCTPAHEHUH B
CBOOOJIHOM MTPOCTPAHCTBE.

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

3amava 10. OmpenenuTb MOIIHOCTh M3IYYEHHUS, €CIM HW3BECTHBI  KOA(PQPHUIUCHT
HaIIPaBJIEHHOT'O JIEVCTBUSI AHTEHHBI, PACCTOSIHUE W HANPSKEHHOCTH TOJISA IIPU PaCIPOCTPAHEHHUH B
CBOOOTHOM IPOCTPAHCTRBE.

Bap. a 0 B r I €
f, k['y 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. Paccuurarh s 2IEKTPOMArHATHOM BOJIHBI COTJIACHO TaHHEBIM B Tab. 1:

1) nepuon;

2) NUKIIMYECKYIO YacTOTY;

3) AnuHY BOJIHBI B BaKyyME€;

4) cKOpOCTh PACIPOCTPAHCHUS B CPEJIC;

5) ANUHY BOJIHBI B Cpejie.

CunTaTh, YTO OTHOCUTENbHAS JHIJIEKTPUUECKAsh MPOHUIAEMOCTh € HE 3aBUCUT OT YacTOTHI BOJIHHI f.

CKOpOCTh 2JIEKTPOMArHUTHEIX BOJH B BaKyyMe NpHHATH paBHoit 3-10% m/c. TlomyueHHsle pesysbTaThl
OKpYTJIMTH O TpeX 3Havamux nudp. Penienue npeacTaBuTh COrNIaCHO YCTaHOBICHHOMY (GopMarTy.

Tabmuna 1
BapuanTt Yacrora f Marepuan OTH. TUINEKTP.

No (cpena pacipoCcTpaHeHus) MIPOHHUIIAEMOCTD &
1 150 kI'y Bona 81

2 420 MTI'ng CTexIno 6,0

3 3,41Tn Crexno 75

4 0,54 TI'g Crexno 9,6

5 320 xI'g Cmrona 5,4

6 215 MI'n Maciio TpanchopMaTopHOe 2,0

7 2,151Tn Maciio TpanchopMaTopHOe 2,3

8 0,96 TI'y Maciio KacTopoBoe 4.8

9 780 Iy Macino 0JIMBKOBOE 3,0

10 234 MI'g CroupT 3THIIOBBIN 24,5

11 20T CnupT METHJIOBBIH 33,7

12 1,9 TI'n IMommsTriieH 2,3

13 960 kI IInexcuriac 3,5

14 4,5 MI' Ddup 4,3

15 731Tn Kepocun 2,1

16 0,75 TI' Ckununap 2,2

17 234 k' Tomyon 2,4

18 23 MI' AneToH 215

19 5,12 1T Iemnodau 3,5

20 2,15 TI'n JIén 73

21 370 k' I'munepun 43
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22 57 MI'n Bensun 1,9
23 14,1 TT Bensun 2,0
24 1,05 TT'g IMomukapOoHaT 2,8
25 580 kI'y IMomukapOoHaT 29
26 56 MI'g IMomukapOoHaT 3,0
27 49,7TTn IMomuctrpon 2,6
28 0,85 TI'y IMomuctupon 2,5
29 650 kI'y Crekno 8,1
30 941 MI'y OpraHuyecKoe CTeKIIO 3,5
31 1,31 1T OpraHuyecKoe CTeKIIO 3,7
32 0,94 TTI'y OpraHuyecKoe CTeKIIO 3,9
33 282 xI' Lemnynoun 41
34 375 MI'y ITenomnact 1,0
35 2,19TTn ITenomnact 1,2
36 816 kI'y KBapu 3,6
37 14,1 MI'g Cmrona 6,0
38 85,4 MI'y Kayuyk 2,4
39 0,14 TT' Macno Ba3eanHoBOE 2,0
40 65,9 MI'g Ietnnakc 55

dopMaT npeACTaBIeHHSA pe3yabTaTa

Hano Pemrenue

f=13ITn
=29
c=3-10% m/c
T-?2w-7
A—=2V-21-7

Otger: T = Tw = P Ao= TV = A=

Ilpumep pacuemno-zpaguueckoiu pavomut

PaccunTath KOHGUTYpaIMio 00JIaCTH, CYIIECTBEHHOW MPH PacpOCTPaHEHUH PaJMOBOIH, IS
JUIMHBI BOJIHBI A, €CIIM PAcCTOSHHUE MEXIY HCTOYHMKOM A u mpuemMHukoM B paBHOo L. Pacuer
npoBecTy He MeHee yeM uist 20 paanycoB 30H Ppenens ¢ HomepamMu N =11 n = 8.

Pesynbrar npeacraButh B Buae rpaduka 3apucumoctd Y = f(X) (cm. puc. 1).

Yy, m

n=8 A=128m

150

100

50

-200

Puc. 1. ITpumep npencrasieHus pe3yabTaToB pacuera

MeTtonuyeckue peKOMEHAAUHU
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Konduryparmmio cymecTBeHHOH 007acTH ONPENEIIIOT o paguycaM 30H Openerns s
TUIOCKOCTH, TIepIeHIUKYIsIpHO# muHuu AB (puc. 2).

Puc. 2. [Toctpoenue 300 @peHens Ha MIIOCKOCTH

[pu cobmoaennun ycmoBust L >> A paauyc 30HBI ¢ POU3BOJBHBIM HOMEPOM N MOXET ObITh
BBIUKCIICH 110 opMyJIie:

ApoTo
—n

R =
" Po t 1o

r7ie N — 1esoe Yncio; A — JUIMHa BOJIHBIL; Py — KpaT4yailiee pacCTOsIHUE OT UCTOYHHKA A JI0 TITIOCKOCTH;
Ty — KpaTryJaiiliee paccTosiHie OT MpueMHuKa B 1o mmockoctu.

[Tockonbky L = py + 1, TO hopMyITy YI0OHO TIPEICTaBUTH B BUJIE:

Apo(L = po) n
—

ITocemoBarenbHO 33/1aBasi 3HAYEHUS Py B 1uamazone ot 0 10 L, momy4aroT cooTBeTCTBYIOIINE
3Ha4eHus paguyca 30Hbl @penens Rn. [Ipu noctpoenuu rpaguka oTAEIbHO CTPOST BEPXHIOK YacTh
o0JsiacT (MOJIOXKUTENbHBIC 3HAYeHUsI Rn) M HIDKHIOIO YacTh (OTpUIATEIbHBIC 3HAUCHUS Rn).

Tunoewvie 6onpoceul K 3auiume 1ad00pamopHvix padom

Pa3zgen 1

1. Yto moHMMAETCS MOT BOJTHOBBIM MPOIIECCOM?

2. KakoBbI 0011IM€ CBOMCTBA BOJTHOBBIX MPOIIECCOB?

3. Kakas BosiHa Ha3bIBaeTCs TApMOHUYECKO# ?

4. Yto Takoe GppoHT BoHBI? KakoB OH JIJTSI TNTIOCKHUX, IMMJITMHIAPUIECKUX B CPEPUIECKUX
BOJIH?

5. Uto Takoe BEKTOP IJIOTHOCTH MOTOKA MOIIIHOCTU?

6. Kakue BOJIHOBBIC SIBJICHUS CBSI3aHBI C PACHPOCTPAHECHUEM JJICKTPOMATHUTHBIX U
aKyCTUYECKHX BOJIH?

7. Kakue yerblpe BEKTOpa CIIy’KaT MaTeMaTHUYECKOW MOJEIBI0 3JIEKTPOMAarHUTHOTO
noJisi? KakoBbl UX pa3MepHOCTH?

8. Kak 3amuceIBatoTCss MaTepHaabHbIC YPAaBHEHUS IS BEKTOPOB AJICKTPOMArHUTHOTO
IOJIs1 B BAKyyMe M HaeaibHOM audiiekTpuke? KakoB ux gpuznueckuii cMpIca?

9. Kakyro pa3MepHOCTh UMEET TUAJICKTPHIECKas MPOHUIIaeMocTh B cucteme CU?
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10. Kakyro pa3MepHOCTh HIMEET MarHuTHasl MPOHUIIAeMOCTh B cucteme CU?
11. Kak BBOASTCS OTHOCUTEIbHBIC 3HAYEHHS AUAJICKTPUYECKOW W MAarHUTHOM
NPOHUIIAEMOCTEN?

Paznen 2

1. Kakas cpena Ha3bIBaeTCsl UACATbHON TUIEKTPUUECKOM ?

2. Kak ximaccuuuupyroTcsi Cpelapl M0 BEJIHMYMHE W BUAY (YHKIHMOHAIBHOM
3aBUCUMOCTH UX DJIEKTPOJMHAMUYECKUX MMapamMeTpoB?

3. Kakue cpenpl Ha3bIBalOTCS JHUHEHHBIMH M HEIMHEHHBIMU, OJHOPOAHBIMU U
HEOJHOPOAHBIMU, U30TPOIHBIMUA U aHU30TpONIHBIMU? [IpuBeUTE TIPUMEPHI.

4. Kakue ¢pu3nueckue 3aKOHbI OTpaXkatoT ypaBHeHUs1 MakcBesa?

5. 3anummTe YeTbipe ypaBHeHHs MakcBeiia B qud@epeHImaibHON 1 HHTErpaIbHON
dbopmax. KakoB ux ¢uzndeckuii cMbici?

6. Kakoe mone Ha3pIBaeTCss MOHOXPOMATHYECKUM? 3amuIIUTe IMEPBOE U BTOPOE
ypaBHEeHUsI MakcBeIuia 4151 KOMIUIEKCHBIX aMIUTATY] BEK TOPOB ITOJIS.

7. YTo Takoe TaHIeHC yTJja JUAJIEKTPUUECKUX MOTeph?

8. KakoB ¢u3nueckuii CMbICI BEJIMYUH, BXOISIIMX B ypaBHEHHE OajlaHCa MTHOBEHHBIX
3HAYEHUN MOIIIHOCTEH B 3JIEKTPOMArHUTHOM T10J1e?

9. Uto Takoe BekTop IloiiaTHHTa? Kak ero paccunrtath? KakoBa ero pa3smMepHOCTh?

10. Kak BBOIHTCSI KOMIUIEKCHBIN BekTOp [loitHTHHTA?

11. Kakue cCOOTHOIIEHHSI HAa3bIBAIOTCSI TPAHUYHBIMU YCIIOBUSIMU J1JIs1 BEKTOPOB MOJIsT?

12. KakoBsI U3WUECKHUE TPUINHBI U3MEHEHHUSI BEKTOPOB TIOJIsl HAa TPaHUIIe pa3jelia
IBYyX cpen?

13. 3anummTe TpaHUYHBIC YCIOBHS ISl KOMIUIESKCHBIX aMIUTATYI BEKTOPOB TIOJIS Ha
[MOBEPXHOCTH UJ€aIbHOTO MPOBOIHUKA.

Paszpnes 3

1. 3anummuTe pelleHre OJHOPOJHBIX BOJHOBBIX YPaBHEHUH /I IJIOCKMX BOJIH,
PacpOCTPAHSIONIUXCS B UACATBHON AUAIEKTPUUYECKOU cpee BJI0JIb OCH Z.

2. Kak B MeTone KOMIUIEKCHBIX aMIUIATYJ HaXOJATCS MIHOBEHHBIE 3HAUYCHMS
BEKTOPHBIX U CKaJISIPHBIX BEJIMYUH?

3. [1mockast BoiHaA pacnpocTpaHseTcsl BJI0JAb OCH Z B OJHOPOJIHON M30TPOITHOU cperie
C MPOBOJAMMOCTHIO OTJIMYHOM OT HyJid. BekTtop E BOHBI HampaBiieH BJIOJb OCH X. 3alUIINTE
KOMILIEKCHBIE aMILTUTYbl BEKTOPOB E 1 H 1 UX MTHOBEHHBIE 3HAUYCHUSI.

4. ChopMmynupyiTe ompeAcsicHUs U 3alluIIATe pacuyeTHbie GOpMyIbl (pa3oBoit
CKOPOCTH, JJIMHBI BOJIHBI U XapaKTEPUCTUUECKOTO COIIPOTUBIICHUS CPEJIBL.

5. KakoBa ¢a3a XxapakTepUCTHYECKOTO CONPOTUBIICHUSI PEaIbHOTO MPOBOHUKA?

6. Uto Takoe riiyOMHa NMPOHUKHOBEHUS AJIEKTPOMArHUTHON BOJIHBI B MPOBOMSIIYIO
cpeny?

7. Yto Ha3pIBaeTCcs NOJsipu3alueil 3J1eKTPOMarHUTHBIX BOJIH?

Paznen 4

1. Hapucyiite BexTopsb! I1oliHTHHTa nagaronieid, OTpaXXeHHOM U npe- JIOMJIEHHOM BOJIH
y rpanuinsl pasgena. [lokaxkuTe IUIOCKOCTh MaAe€HUs W YIJIbl NAJIEHUs, OTPAXKEHHUS U
IIPEJIOMIICHHUS.

2. Ilo xakoMy TIpU3HAKy OIPENENSIOTCS TMEePIeHAUKYIsIpHAsS U MapajuieabHast
JIMHEWHBIE TTOJISIPU3ALINY MMaJAr0IIEeH BOJIHBI?

3. ChopmynupyiiTe 1 3anUIINTE IEPBBIN U BTOPOI 3akoHbl CHeInyca.

4. Jlatite onpenesicHUs KO3(QPHUIIMECHTOB OTPAXKCHUS U MPEITOMIICHUS (TIPOXOKICHHS).

5. 3anummute dhopmynsl OpeHenst s ciydas MEPICHAUKYISIPHON U MapaiedbHON
MOJIIPU3ALMAX [TAA0IIEH BOJIHBI.

6. Ilpu KakuX yCIOBUSIX MOXXET HaOIIOAAThCS TOJHOE OTPaKEHHWE OT TPaHUIIbI
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WJICATTBHBIX TURJICKTPUYECKUX cpe?

7. Kakas BoJTHA Ha3bIBaeTCA CTOSTYCH?

8. IIpu KakuX yCIIOBUSX MOXKET HAOIIOIaThCS OTCYTCTBHE OTPAXKCHHOW BOJIHBI?

9. Uto nmonumaercs noa ko3 puimeHTom Oeryiieit BoaHbI?

10. J[laiite ompenelicHUs IOBEPXHOCTHOW M HampaBiIseMoll BOJH. KakoBel UX
0coOeHHOCTH?

11. 3anumure U NOSICHUTE NPUOIMKEHHbIE rpaHuYHble ycyioBus JleontoBuua. Kax
BBIYMCIIIETCS] MOLIHOCTh IOTE€Ph B MPOBOIHUKAX ?

Pa3zpnen S

1. 3anumuTe HEOAHOPOAHBIE ypaBHEHUS ['eabMronbiia s KOMIUIEKCHBIX aMILTUTY/T
BEKTOpOB noJisg E u H.

2. Kak BBOASITCS BEKTOPHBIN M CKAJISIPHBIN 2JIEKTPOIMHAMUYECKHE TTOTSHITAAITHI?

3. 3aueMm mnpumeHsieTcs KaauOpoBka nNoTeHUHaIOB mo JlopeHlly M modyemy oOHa
BO3MO>KHa?

4. 3anuuure peuieHue HEeOJHOPOIHOIo ypaBHEHHUs ['enbmronbia Jjisi KOMIUIEKCHON
aMILIUTY Il BEKTOPHOTO 3JEKTPOAMHAMUYECKOr0 MOTEHIINAJIA.

5. JlaiiTe omnpeniesieHue 3IEMEHTAPHOTO AJIEKTPUUECKOTO U3ITydaTeIs.

6. 3anummTe BeKkTOpbl E m H 10N 37€MEHTApHOTO 3JIEKTPUYECKOTO H3IydaTesst U
chopmynupyiite obuue cBoiictBa noiss. [lo kakoMy NpHU3HAKY BBIACHSIOTCS OJMOKHSS,
MPOMEXYTOUYHAsI U AAJIbHSISI 30HBI OIS JIEMEHTAPHOTO JIEKTPUYECKOTr0 U3IydaTelisi?

7. Yto Ttakoe nuarpamma HampasieHHOCTH? IlocTpoiiTe nuarpaMmbl HalpaBIE€HHOCTH
AJIEMEHTAPHOIO JJEKTPUUYECKOTO H3JIydyaTedss B MEPUIMOHAIBHOW M JKBATOPHAJIbHOU
IJIOCKOCTSIX B MOJISIPHOM CUCTEME KOOPJAUHAT.

8. Uto Takoe 351eMeHTapHbII MarHUTHBIN U3ITy4aTelb?

9. IToctpoiite tuarpaMMbl HAlIPaBIEHHOCTH 3JIEMEHTAPHOIO MAarHUTHOTO U3JTyYaTels B
AKBAaTOPUAIILHON U MEPUJIMOHAIBHON MIIOCKOCTAX B NOJSAPHOU CUCTEME KOOPAMUHAT.

10. Yro mpenacraBusger coboit smemeHT [roiirenca? KakoBa ero aumarpamma
HanpaBJIE€HHOCTHU?

Pa3nen 6

1. Ilo kakoMy TIpU3HAKy KJIacCU(PUIUPYIOTCS HampasisieMble BoJHBI? JlaiiTe
OIpEJIETICHUS MNEKTPUUECKUX, MAarHUTHBIX, THOPUIHBIX U MO- IEPEYHBIX JIEKTPOMAarHUTHBIX
HanpaBJIsieMbIX BOJIH.

2. Ilpy kakoM YCIIOBHHM BOJIHBl DPAaCHpOCTPAHSIIOTCS 110 JIMHHUSM Tepenadu’?
ChopMmynupyiTe TOHITHUS KPUTHYECKONW YacCTOTHI M KPUTUYECKOW JJIMHBI BOJHBI IS
HanpaBJIsI€MbIX BOJIH.

3. Kak onpenensitorcst IjMHA BOJIHBI, XapaKTEPUCTUUECKHUE COMTPOTUBIICHUS, (a3oBasl,
rpyNIIOBasi CKOPOCTU M CKOPOCTh PaCIPOCTPAHEHUSI SHEPTUM HAIIPABIISIEMbIX BOJIH?

4. ChopmynupyiTe KOHLENIMIO MaplUHalbHBIX BOJH. Ha ee ocHOBaHWM MOKa)kKUTE
OTJIMYMSI TApaMETPOB HANPABJISIEMBIX BOJH OT aHAJOTHYHBIX MapaMeTPOB CBOOOJIHBIX BOJIH
TOM 7K€ 4aCTOThl B HEOIPAHUYEH- HOM MPOCTPAHCTBE.

5. Kak onpenenuts MOIIHOCTD, IEPEHOCUMYIO HAIIPaBJISIEMONU BOJIHOW MO HJI€AJIbHOM
nuHuU nepenaun? IlpenensHas u 1omycTrMas MOIIHOCTH.

6. YKaxuTe NpUYUHBI IOTEPU MOITHOCTH B PEAbHBIX JTUHUSX MEepeIavuu.

7. Kak omnpenensitorcss KodG(QUIMEHTH 3aTyXaHUs HamOpaBiseMbIX BOJH B
JIUBJIEKTPUYECKUX U METAJUIMYECKUX AJIEMEHTaxX JIMHUN nepenayun’?

8. Kakue Tumbl HampaBisieMbIX BOJIH CYIIECTBYIOT B MPSMOYTOJIBHOM BOJHOBO/IE?
3anuiuiTe OJHOPOJHBIE CKalsipHble ypaBHeHHUs ['eapMronplia Uisi  HNPOJOJIBHBIX
COCTaBJISIFOIIMX BEKTOPOB MOJISI BOJIH B IPSIMOYTOJILHOM BOJIHOBOJIE.

9. Kakue THIBI HaMpaBIsieMbIX BOJIH CYIIECTBYIOT B KOAKCHAJIbHON JTUHUU Iepeaadu’?
[Touemy BostHa 7 sIBSIETCS OCHOBHOM B KOAKCHAJIbHOM JIMHUU ?
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10. Kak ompenensitorcsi HamnpspKeHHE W TOK Oerymiedl 7-BOJIHBI B KOAKCHAIBHOM
JIUHUN?

11. Yro Takoe BOJIHOBOE CONPOTHUBJICHHE KOAKCUAJIbHOM JIMHUM W KaK OHO
BBIYHCIIIETCA?

12. B kakux quara3oHax 4acTOT UCITOIb3YeTCs IBYXITPOBOAHAS JTUHUS TIepeaadn’?

13. Kak BbIYMCIIsIeTCS BOJIHOBOE CONPOTHUBIIEHUE ABYXIIPOBOIHON JIMHUH NTepeaadun’?

14. Hapucyiite nonepe4yHoe ce4eHue OTKPhITON HECUMMETPUUHON ITOJIOCKOBOM JINHUU
repeaayn.

15. M3 kakux D5JIEMEHTOB COCTOST CBSI3aHHbIE M LIEJIEBBIE I1OJOCKOBBIC JIMHUU
nepenaun’?

16. Kak ¢dopmupyeTcsi HampapiisiemMasi BOJHA B JIMHHUSX TOBEPXHOCTHOW BOJIHBI TIPHU
II0JJHOM BHYTPEHHEM OTPaX€HUU OT 'PaHULbI ABYX AUAJIEKTPUKOB?

17. IToueMy NOBEPXHOCTHYIO BOJIHY Ha3bIBAIOT MEAJICHHON?

Pazngen 7

1. Kak xnaccuuuupyroTest paauoBOJIHEI 110 AUana3oHaM 4acToT?

2. Kakue BOJIHBI HA3bIBAIOTCS MPSIMBIMH, 36MHBIMH, TPONIOC(HEPHBIMA U HOHOCHEPHBIMHU?

3. JMaiitre ompexneneHue kod(hduiMeHTa HAMpaBICHHOTO ACHCTBHS U KOIpUIIMEHTA
YCUJICHHS] aHTCHHBI.

4. Yto Takoe [uarpamMma HanpaBJI€HHOCTU aHTEHHBI?

5. Kak paccunThIBaeTCA HANPSIKEHHOCTh JIEKTPUYECKOrO IMOJIST HAPAaBJICHHOW aHTEHHBI B
nanpHel 30He?

6. Kak ompezensercst MOITHOCTb, U3BJIEKacMasi MPUEMHOM aHTEHHOM W3 TMaJaloIeld BOJIHBI?
3amumute GopMyiy pacuera MOITHOCTH Ha BXOJE MPUEMHHKA.

7. Kak BBIYHCIISIOTCS OCHOBHBIC TTOTEPH MOITHOCTH B KaHaie cBsa3u? Kak ux paccuuraTh B
nJennbenax?

8. Kak ompenensitorcss pasmepsl U ¢dopMa 00JaCTH TMPOCTPAHCTBA, CYIIECTBEHHO
y4acTBYIOIIEH B (POpPMHUPOBAHUH TTOJISI B TOUKE MpuemMa? 3anumure GopmMylry pacuera paJnycoB 30H
®penes.

Pa3zpgen 8

1. KakoBBI 27IEKTpUYECKHE TaPAMETPBI 36MHOM NOBEPXHOCTU? [10sICHUTE OCHOBHBIE ABJICHUS
IpU PAaCIpOCTPAHEHWH 3E€MHOW BOJHBI: OTpaKEHHE, IOTIIONIEHHE, paccestHue, MHTep(epeHIns,
nudpakiys.

2. Yto noHUMaeTCcs oA ABYXIYyUEBOM MOJEIBIO PACIPOCTPAHEHMSI BOJIH B CIIy4ae MOAHSTHIX
nepearoieil 1 IpUEeMHOM aHTEHH?

3. Kak omnpenensercs mone B OCBEHIIEHHOH 30He? 3anmuiuuTe HWHTEPPEPEHIMOHHBIN
MHOXHTEJb 0CJIa0IeHHS.

4. Yxaxure 001acTe MHTEPPEPEHIIMOHHBIX MAaKCUMYMOB M MHHHUMYMOB HAaIpsKEHHOCTH
HOJIs1, @ TaKXKe 00J1aCTh MOHOTOHHOTO craza noist. KakoBa 3aBUCUMOCTb HOJISL OT PACCTOSIHUS B 3THX
obnacTsx?

5. Ha kakux paccTOSHUSIX HANPsKEHHOCTH MOJIs BeIUUcseTcs 1o Gpopmyiie BBeaenckoro?

6. Uepe3 kakue BEIMYMHBI YUUTHIBAETCS KPUBU3HA 36MHOW MOBEPXHOCTHU B OCBELIEHHOU
30HE?

7. Kak BeIUMCIIS€TCSA MPUHSTAS. MOIIIHOCTH B CITy4ae MOHATHIX aHTEHH?

Pa3zngen 9

1. B kakux auama3oHax 4yacTOT Mepefarolias M MpHeMHas aHTEHHBI pacrojiararoTcsl Ha
36MHOM TOBEPXHOCTHU?

2. Kak BbIUHCISIETCS HAMNPSHKEHHOCTh TMOJS 3€MHOM BOJHBI H3IIyYalolleld aHTEHHBI,
PaCIOIOKEHHOM Ha MPOBOASAIICH 3¢eMHOM TOBEPXHOCTHIO?
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3. Kak u3MeHsieTcss MHOXKUTENb OCIa0JIeHHs] B 3aBUCUMOCTH OT YHMCJIEHHOI'O PacCTOSHUS B
dopmyne llyneiikuna — Ban-nep-Ilona? [IpuBeaure BoIpaskeHus, annmpoKCUMUpyomue GopMyry
[lynenkuna — Ban-nep-Ilomns.

4. Ha xakux paccrossHusix cropaBeminBa (opmyna Illyneiikuna — Bawngep-Ilons, ne
YUUTHIBAIOIIAsi KPUBU3HY 36MHOM ITOBEPXHOCTH?

Pa3nen 10

1. Kak mpoBoAHTCS y4eT MEIKHX HEPOBHOCTEH 3€MHOM MOBEPXHOCTH MO KpuTepuro Penes B
nuamnaszone YKB?

2. BBeauTte moHsATHE MPOCBETA TPACCHI JUIsl OLIGHKHU CTEMEHU 3aTEHEHUsS! TPAcChl peibedom
MecTHOCTH. Kakne Tpacchl Ha3bIBAIOTCS OTKPBITBIMH, TIOJTYOTKPBITHIMH U 3aKPBITHIMU ?

3. OOBsiCHUTE, KaK pACCUMTHIBACTCA IOJIE€ HAa OTKPBITBIX Tpaccax C HCHOJIb30BaHUEM
UHTEp()EPEHIIMOHHBIX (HOPMYIL.

4. PacueT mouig Ha 3aKPBITHIX Tpaccax ¢ UCTOIb30BAHUEM MOENIU AU(PPAKIINK PATUOBOIH HA
KITMHE, allIPOKCUMHPYIOIIEM MPETSATCTBHE.

5. YKaxuTe rpaHUllbl 30H OCBEIICHHOCTH, MOJyTeHH U TEHU MPHU y4eTe KPUBHU3HBI 36MHON
noBepxHOCTH. UTO Takoe MPUBEIACHHBIC BBICOTHI aHTCHH?

6. KaxoBbl mpuuuHbl IUGPaKIMOHHBIX MOTepb? B KakoM Auamna3oHe 4YacTOT OHHU
HauOoJbIINE?

Paznea 11

1. Kakas oOnacte armocdepsl HaspiBaeTcs Tpomnocdepoit? KakoBo 3HaueHue
JTUDJICKTPUYECKON TTPOHUIIAEMOCTH CTaHIAPTHOUM Tporocdepsl y moBepxHocTr 3emin? UTo Takoe
UHJIEKC TpeioMiIeHus Tporochepsl?

2. Kakoe sBieHue Ha3blBaeTCsi peQpakiyeil paauoBOJIH B Cpele HEOJHOPOJHOW BOJb
HarpaBJIeHUs pacrpocTpaHeHus BoiaHbl? Kakue ObIBatoT BUIbI pedpakiiyy B peaabHoi Tponocgepe?

3. Kak BermcnsieTcs S5KBUBAIICHTHBIN paanyc 3eMJIH NpU ydeTe HOPMaJbHOH pedpakinu B
cTaHIapTHOU Tporochepe?

4. BoJIHBI KaKHMX TMATIa30HOB MOTYT OBITh «3aXBau€HbD» TPOMOCHEPHBIM BOIHOBOOM?

5. Urto mpenctaBisOT co0Oil HEOTHOPOAHOCTH B Tpomocdepe W Kak OHU BIMSIIOT Ha
pacnpocTpaHeHue paJuoBOIH?

6. HazoBuTe npuynHbl ocnabieHus Mo BOJIH, paCIpPOCTPAHSAIOMIUXCS B Tporocdepe.

7. B kakoM Juana3oHe JUIMH BOJIH CYIIECTBEHHO IoriomieHue B Tponocgepe? Hasosure
JUTMHBI BOJIH, Ha KOTOPBIX 3aTyXaHue HauOoJIbIIee.

Paznen 12

1. Kakas o6macth atMocepsl Ha3pIBaeTCsi HOHOCHEPOit?

2. KakoBbl HICTOYHUKH MOHU3AI[MHM BEPXHUX CIIOEB aTMOC(hepbI?

3. Kak Ha3piBatoTCsi 00JaCTH JIOKAJbHBIX MAaKCUMYMOB KOHLIEHTPAllUM CBOOOJHBIX
3JIEKTPOHOB B HOHOC(epe?

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

5. 3anumure GopMyIIbl JUIEKTPUUECKON TPOHUIIAEMOCTH U IPOBOAUMOCTH HOHOC(EPHI JIIs
JIMania30HOB YacTOT, UCIIBITHIBAIOLIUX BIUSHUE HOHOC(EPHI.

6. Kak 3aBuCHT OU3JeKTpUYecKas MPOHUIAEMOCTh MOHOC(EpPHl OT BBICOTHI Ha 3aJaHHOMN
yactote? BeiBequTe ycaoBHUe OTpaKEHHUS PaIMOBOJIH B HEOJAHOPOIHOM HOHOChEpE.

7. Uro Takoe CcOOCTBEHHas YacTOTa HOHW3MpoBaHHOro rasza? Kak oHa cBs3aHa c
KOHIIEHTpaluei CBOOOIHBIX AIEKTPOHOB?

8. UTto Takoe KpUTUYECKas 4acTOTa BOJHBI, UCIBITHIBAIOLIEH OTpakeHUE NMPH HOPMAIbHOM
najsieHun Ha noHochepy? Kak ona Beraucisiercs?

9. Uto Takoe MakCUMaJlbHas YacTOTA BOJIHBI, UCIIBITHIBAIONICH OTpakeHUE MPU HAKIIOHHOM
najsieHun Ha noHochepy? Kak ona Beraucisiercs?
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10. Kak onpeznensieTcst mpeieiabHas 4acTOTa BOJIHBI MIPH MAaKCHMAJIBHOM YTJIE MAJCHUS Ha
nonochepy?

11. Anst kakux quana3oHOB PaJAMOBOIH HOHOC(hEpa paauornpo3padna?

12. TlosicHUTE pacyeT HANPSHKCHHOCTH MO Ha MoHochepHbIX IuHUIX BU-nuanasona mo
Mmetoauke A.H. Kasannesa.

Pa3nea 13

1. Kakue BOJHOBBIE SIBJICHUS ONPEICIISIOT 0OCOOCHHOCTH PACIIPOCTPAHEHUS CBEPXIJIMHHBIX U
JUTMHHBIX BOJIH?

2. Yem oObsacHseTcs 3G GeKT aHTUIIOa B JMana3oHe JUIMHHBIX BOJIH?

3. B kakux cucremax cBs3M HauboJiee NPUMEHUMBI CPETHHUE BOJIHBI?

4. KakoBbl 0COOEHHOCTH pacrnpocTpaneHus paanooiH CB-auanazona?

5. Kakoe cBOWCTBO Jnarma3oHa KOPOTKMX BOJIH HCIIOJIB3YETCSA Uil IOCTPOEHUS CHCTEM
nanbHel cBs3u?

6. KakoBbl OCHOBHBIE MOJIOKEHHSI METOJ1a pacdyeTa HaNpsYKEHHOCTHU MOJIsl HA MOHOC(EPHBIX
auHusAX  cBsi3u  KB-nmmamaszona no  ¢opmyne A.H. Kazannesa? IloscHuTe  BETUYMHBI
COOTBETCTBYIOIICH (hOPMYJIBI.

7. Kak omnpenensitorcs MakcuMaiabHO mpuMeHumas dactora (MIIY) u Haummensblnas
npumenuMas yactora (HITH)?

8. IloueMy NOHATHE 30HBI MOTYAHUS XapaKTEPHO UMEHHO Ul JUala30Ha KOPOTKUX BOJIH?

9. Kakue Mozenu pactipoCTpaHEHuUs BOJIH UCHOJIb3YIOTCS PU pacyeTe HAIPsHKEHHOCTH OIS
B nuanasone YKB?

10. Kakue sBiieHUS B TpaKTe€ pacHpOCTpaHEHUs HEOOXOAMMO YUUTHIBaTh B CITyTHHKOBOM
CBA3U?

7.3.2 TlpomexyTouHasi aTTECTAIUs

Tunoeguie 680NpOCHL K 3a4uemy

1. Yto Takoe juinHa BoJHBI? Kak OHa BBIYMCIISIETCS] B BAKYYME U B cpene? OIlK-1
2. Kak n3meHseTcs 4acToTa JIJIMHA BOJIHBI ITPU MIEPEXO/E U3 OJTHOM Cpeibl B OIIK-2
JIPYryro?

3. Kakue 371eKTpOMarHuTHbIE BOJIHBI OTHOCST K PAIHOBOIHAM ? OIlK-1

4. Yto Takoe nuama3oH YacTOT M jAuamna3oH paguoBonH? [lo kakomy mpunnumy | OITK-2
PaZMOBOJIHBI pa3JieleHbl Ha TUana3oHbl?
5. llepeuncnute nuamna3oHbl paJHOBOIH M COOTBETCTBYIOLIME MM rpaHuisl uymH | OITK-1
BOJIH.
6. [lepeuncnure mapaMeTpsl SAEKTPOMATHUTHOTO TOJISI. OI1K-2
7. Uro Takoe BEKTOP HaMpsHKEHHOCTH AyekTpudeckoro moms? Kakosa ero | OITK-1
pa3MepHOCTh M (PU3MYECKUIA CMBICHT?
8. Uto Takoe BEKTOp MHIyKIMH MarHuTHoro moisa? Kakoma ero pasmepnocts u | OITK-2
¢busnueckuii cMpIcs?
9. Yto TaKoe BEKTOp MHAYKIUH 3JekTpuueckoro nosa? Kakosa ero pasmepHocts u | OIIK-1
¢buznyeckuit cMpIca?
10. YTo Takoe BEeKTOP HAIPsKEHHOCTH MarHUTHOTo nosist? Kakosa ero pazmepnocts | OIIK-2
1 HU3UIECKUN CMBICTT?
11. KakoBa cBs3b MEXIy BEKTOPOM HHAYKIHMHM U BeKTOpoM HampsbkeHHocTu | OIIK-1
AJIEKTPUYECKOTO MOJIsi?
12. KakoBa CBsI3pb MEXAYy BEKTOPOM HMHIYKIWHW M BEKTOpoM HampsbkeHHocTd | OITK-2
MarHuTHOro noss?
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13. TlpuBenuTte cucTeMy MaTepUabHBIX YypaBHEHWH. Packpoiite ¢usndeckmii | OITK-1

CMBICJI BXOJSIIIIUX B HEE MAPAMETPOB.

14. IlpuBeauTe KaccuUKAIINIO CPEJ] B DICKTPOIUNHAMUKE. OIIK-2

15. JlaiiTe onpenenenue ckausgpHoro nouis. ITpusenure npuMepsl. OIIK-1

16. Jlaiite onpenenenrie BeKTopHoro noiis. [IpuBenure npumepsl. OIIK-2

17. Kakue cymecTBylOT crnocoObl rpaduueckoro orodpaxenus BekTopHbIX H | OIIK-1

CKAJIIPHBIX MOJIEH.

18. OCHOBHBIC TMOHATHS BEKTOPHOTO aHAJWM3a: TOTOK, IpaaueHT, muBeprenuus, | OITK-2

LUPKYJISILIKS, POTOD.

19. Chopmynupyiite u 3anumute Teopemy Octporpanckoro-I'aycca. Packpoiite ee | OITK-1

(bu3nUeCKU CMBICIL.

20. Chopmymupyiite u 3anummre Teopemy Crtokca. Packporite ee ¢usmyeckuit | OITK-2

CMBICIL.

21. IlpuBenute cuctemy ypaBHeHM MakcBemia B auddepenuuansuoit popme. | OITK-1

KakoB cMbICJI 3aKOHA HENPEPHIBHOCTU MAarHUTHOTO 110JIsA?

22. IlpuBenute cucteMmy ypaBHeHuil MakcBemia B quddepeHraabsHoi Gopme. OIIK-2

KaxoB cMbICII 3aKOHA [TOJIHOTO TOKa?

23. IlpuBeaute cucteMy ypaBHeHMH MakcBemna B unterpaapHoi opme. Kakos | OIIK-1

CMBICII 3aKOHA 3JIEKTPOMAarHUTHON MHIYKUIUU?

24. ChopmynupyiiTe u 3anuimre 3aKoHbl CHeuTnyca. OI1K-2
Tunogvle 6onpocwl K IK3ameHy

1. HazHaueHue, OCHOBHbIE IapaMeTpbl U XapakTepucTUKU aHTeHH. [lonstue o6 | OIIK-1

U30TPONHON aHTEHHE.

2. AMIUTATYIHAs XapaKTePUCTHKA HAIIPaBICHHOCTH aHTCHHBI. OIIK-2

3. JlmarpamMma HaIpaBJICHHOCTH aHTEHHBI U CTIOCOOBI €€ MPE/ICTABICHUS. OIIK-1

4. lllupuHa auarpaMMbl HANpPaBJICHHOCTH AHTEHHBI, KodpduuueHT 3amuTtHOro | OITK-2

nercteus, koddurnment HanpasiaeHHoro aeicteus (KH/).

5. Mexanusmsl pacnipocTpanenus paaunoBoiH. Knaccuduxkanus BugoB paguocsszu | OITK-1

('OCT 24375-80): HazemHasi, KOCMHUYECKasi, CIlyTHHKOBAs, MPSAMON BHUIUMOCTH,

TponochepHas, HoHOchepHas, METeOpHas, paruopeeiiHasl.

6. TuIBl paIMONMHMI: IEPBUYHBIC U BTOPUYHBIC PAJTHOIUHUH. OIIK-2

7. Tlonstue maTtemaruueckoil mozaenu paauorpacchl. Croxknoctu mnoctpoenus | OIIK-1

mojeneil. Knaccudukanus marmoseneit paauorpacc: MoJelb EPBOro, BTOPOTo U

TPETHETO MPUOIMKEHHH.

8. Mopenb cBoboaHOro mpocrpancTBa. OCHOBHBIE pacueTHble cooTHomIeHus s | OITK-2

pacuera paauoTpacchl B CBOOOAHOM mpocTpaHcTBe. OcnalneHue pajuoBOJIH B

CBOOOTHOM IPOCTPAHCTBE.

9. OOnactp TpOCTpaHCTBA, CYIIECTBEHHAs JUIA pacrpocTpaHeHus pamuoBoiH. | OITK-1

Pacuer koH(UTYpalnu CyIIeCTBEHHOI 06JacTi MeTo10M 30H DpeHerns.

10. OcHoBHBIE (haKTOpHI, BIMAIONINE Ha pacmpocTpaHeHue paauoBoiH BOmM3M | OITK-2

noBepxHoctu 3emun. Knaccudukanuss paavolMHUM 1O BBICOTE IPOCBETA:

OTKPBITAsl, MOJYOTKPBITASI U 3aKPbITasi paAHOIHHHUSL.

11. Ilonstue paccrostHUs mpsiMOW BuAuUMOcTH. Monenn panuotpacc: manoit | OIIK-1

MPOTSKEHHOCTH (OCBEIICHHAass 00NacTh); CpPEAHENW MPOTSKEHHOCTH (00IacTh

MOJTyTCHHM); OOJIBIION MPOTSHKEHHOCTH (00acTh TeHu). OCOOCHHOCTH M TPaHUIIBI

IPUMEHUMOCTH KaXKI0H MOJETIH.

12. PacnpocTpaHeHue pajroBOIH B 00JaCTH MPSIMOW BUIMMOCTH BIOJb miockoi | OITK-2

IIOBCPXHOCTU Semin IIpU BBICOKO TIOAHATHIX AHTCHHAX. I[Byxnyquaﬂ MOACIIb
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pacnpocTpaHEeHUs] pPaguOBOJIH. MecTomnmonoXeHrne U MapaMmMeTphl  ydacTka,
CYIIECTBEHHOTO MPH OTPAXKEHUH PAIHOBOIHBI.

13. Pacuer pamumoTpaccsl B ocBemeHHONW 30He. DyHknus ocnabmenus | OIMK-1
(uaTepdepeHnronHas ¢opMmyna) B ABYXJIYYEBOW MOAENTU. MaKCUMyMBI |
MUHUMYMBbI HAPSYKEHHOCTHU NOJIsl Y (PUKCUPOBAHHBIX BHICOTAX AHTEHH.

14. ®opmyna BBe1eHCKOI0 U IpaHUIIbl €€ IPUMEHUMOCTH. OIIK-2
15. 3epkanpHoe u muddysHoe orpaxkenue pamauoBosH. Crenenb HepoBHocTH | OINTK-1
nosepxHoctu. Kpurepuit Penes.

16. Chepuunocts 3emau U (GakTOpbl, BIUSIOIIME HA OTPAXKEHHYIO paanoBoiHy. | OIIK-2
Pacuer pammoTtpacchl ¢ yderom 3TuX (pakTOpoB (MOAENH C MPUBEICHHBIMU
BBICOTAMU aHTEHH U KO3 (UIIMEHTOM paccesHus OT chepuueckoii MOBEPXHOCTH).

17. BnusiHue 31€KTpOAMHAMUYECKUX CBOMCTB MOBEPXHOCTU Ha pacnpoctpaHeHue | OIIK-1
3eMHOU BOJIHBI. OTHOCUTEIbHASL KOMIUICKCHAS AUAIEKTPHUUECKasi IPOHULIAEMOCTb.
3aBHCHMOCTh CBOWCTB MOBEPXHOCTH OT YaCTOTBHI: KPUTEPHH MPHHAIIC)KHOCTH K
JTUDJIEKTPUKY WU IPOBOJIHUKY. [ TyOMHA MPOHUKHOBEHUS CJIOSl B TOBEPXHOCTH.

18. PacnipoctpaHeHHe paJMOBOJIH IPH HU3KO PACIIONIOKCHHBIX aHTeHHaX. Biausaue | OITK-2
MOJIIPU3AIIMU Ha HANPsHKEHHOCTH modist. udpakimonnas hopmyna Doka.

19. ®opmymna Illyneiikuna — Ban-gep-Ilons w pasmuansle Buasl ee 3amucu. | OITK-1
HopmupoBannoe paccrostaue. ['paHuiel NpUMEHHUMOCTH (GOPMYIBI M pacuer
pagnoTpace C €€ MOMOIIBIO.

20. Meroamka pacyera paamorpacchl mo Pekomenmammum MC3-R P368-10 c | OIIK-2
MCIOJIb30BaHUEM I'padMKOB, HOCTPOEHHBIX 10 hopmyie Doka.

21. Crpoenne atmocdepsl. Heiitpocdepa u nonocdepa. Mexanusmsl nonuzammu. | OITK-1
22. Ciou noHocdepsl, X HapaMeTpbl U XapaKTEePUCTUKH.

23. dusnueckue napameTpsl Tporocdeprl. [ToHATHE cTaHAAPTHOM TPOITOCHEPEHI. OIIK-2
3aBUCUMOCTb OTHOCUTEILHOM TUAIIEKTPUUECKON TPOHUIIAEMOCTH U MOKa3aTeNs
MpeoMIIeHus: Tporocdepsl OT PUINIECKUX MAPAMETPOB U BBICOTHI.

24. Pedpakius paauoBosH B Tporiocepe. Yuet Biausuus pedpakauu npu pacdete | OITK-1
PaMOIMHMIN C TIOMOIIBIO SKBUBAJICHTHOTO PaInyca 3eMIIH.

25. 3aryxanue paauoBoiH B Tpomocdepe. [lorepu B Tymane, ob6nakax u goxnae. | OIIK-2
Pe3onanchoe norsnomienne. OkHa po3pavyHOCTH. MeToiKa pacyera patuoaInHuN
cormacio MC3-R P838-3 u MCD-R P840-7.

26. Heomuopomunoctu Tpomochepsl. Jlambaee TpomocdepHoe pacmpoctpanenue | OITK-1
paJMOBOJIH. 3aMHUPAHUS PaJIMOBOJIH.

27. 3aBUCHUMOCTbH KOHIIEHTPAIIH CBOOOTHBIX JIEKTPOHOB B HOHOC(hepe oT BhICOTHL. | OITK-2
Buemnsis u BHyTpeHHss noHOC(epa. PerynspHbsie U HeperyispHble U3MEHEHUs
KOHIICHTPAIIUH JICKTPOHOB.

28. JIudyekTpudveckas TMPOHHIAEMOCTh € W MPOBOIUMOCTh o uoHochepsl. | OIIK-1
3aBUCHUMOCTh € OT BBICOTBI W YacTOThl (pa3nuuyHble (GOPMBI 3aMUCU  ITOM
3aBUCHMOCTH).

29. OTpakeHHe W TIpeJIOMJICHUE PaJUoOBOIH B HOHOChepe. AHanmu3 nonocdeps! Ha | OITK-2
OCHOBE CJIOUCTOI Mozenn. Kputndeckas, MaKCUMalibHast U TIpeieTIbHAst YaCTOTHI.

30. OcnabneHue paaroBOJH B HOHOChEDE. OIIK-2
31. Pacuer nonocepunix pagunorpacc Ha KB (BY). 3amupanus KB (BY). OIIK-2
32. Juama3oHHble OCOOEHHOCTH pacHpOCTpaHEHUs paauoBOiH: anuHHble U | OIIK-1
CBEPX/UIMHHBIE BOJHBI.

33. JlnanazoHHbIe OCOOCHHOCTH PACIPOCTPAHEHUS PAAHOBOJIH: CPEIHUE BOJIHBI. OIIK-2
34. JlnanazoHHbIE 0OCOOCHHOCTH PacpOCTpaHEHUs paaruoBoJiH: KopoTkue BoinHbl. | OITK-1
35. JIlmama3oHHBIe 0COOEHHOCTH PACIpOCTPaHEHUsS PaaHoOBONH: yibTpakopotkue | OITK-2

BOJIHBI Hd HA3CMHBIX PAAUOJINHUAX.




32

36. Jluana3oHHblE OCOOEHHOCTH PacHpOCTPAaHEHUs PaJUMOBOJH: yibTpakoporkue | OIIK-1
BOJIHBI HA KOCMHYECKHX PaJIUOIHHUSIX.

Tunoesuie 3a0auu x IK3ameny

1. PaccunTath paccTosiHEE IPsAMOil BUAUMOCTH Oe3 ydera pepaKkiny, eClid BBICOThI aHTeHH N1
=20m, h2=35wm.

2. Paccunrarh paccTOsIHUE IPSIMOM BHIMMOCTH C YY€TOM pedpaKiiu, €CIi BRICOTHI aHTCHH N1
=15m, h2=25wm.

3. PaccuuTarh KpUTUYECKYIO YacTOTY, MPU KOTOPOH BOJHA IPU HOPMAJIbHOM NaJICHUU €L
oTpaxaercs B MoHOchepe ans 3HaueHus Ne = 3-10° cm™,

4. Paccuntarh HauOOJBIIYIO YaCTOTY, IPU KOTOPOM paJOBOIHA UCIIBITHIBAET OTPAKEHUE NIPU
0 =230°u Ne=3-10° cm®. CepuuHOCTh 3eMIU HE YUUTHIBATE.

5. Paccuutath MakcuMalbHBIA paanyc 0O0JacTH, CYIIECTBEHHOM NpU pacHpoCTpaHEHUU
PaMOBOJIH JJIs ATTMHBI BOJHBI A = 1,73 M U paccTossHUS Mexay anTeHHaMu L = 12,5 km.

6. PaccuntaTth MUHUMAaJbHYIO BBICOTY MPUEMHOW aHTEHHBI N2 MPH KOTOPOH CYIIECTBCHHAS
obnacte (mepBas 30Ha PpeHelnsi) He HepecekaeT HpensTcTBue BbIcoToM 10 M. BpicoTa aHTeHHBI
nepenatunka h1 = 30 M, pacCTosIHAE OT aHTEHHBI MepeJaTIuKa 10 npensaTcTBust a = 2500 M, 1uHa
BOJIHBI A = 1,2 M U paccTosiHME MEeXy Nepearomeii 1 npueMHoi anTeHHamu L = 5,5 k.

7. PaccunTaTh 3HaU€HUE HANPSLDKEHHOCTH Ha pacctosiHuu I' = 4000 M oT nepearonieil aHTeHHbI
JUIs JUIMHBL BOJIHBL A = 2,4 1M. YToil CKOJBXEHHUS cuuTaTh ManbiM. Monyns ko3dduuumenra
oTpaxkeHus npuHiITh R = 1, dazy f = 180°.

8. Paccunrtath mo kpurepuro Penes MakCHMMaldbHYIO BBICOTY HEPOBHOCTEH, IPH KOTOPBIX
OTpaXeHHUE PAIMOBOJIHBI OT MOBEPXHOCTHU 3€MJIM MOKHO CUUTATh 3€pKaJbHBIM. JlJIMHA BOJHBI A =
1,2 oM, yron magenus 6 = 5°.



