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1 Henun, 3a0a4M ¥ IVIAaHUPYeMble Pe3yJbTAThl 00y4eHHS 110 AUCHHUILIHHE

]_IGJIBIO N3YUCHUA NUCHUILIMHBI ABJISICTCS CO3JaHUC TeOpeTI/IHGCKOfI 0askl JJIA I[&HbHCfIIHGFO
HN3YUCHUA CIHCOHUAIBHBIX PATUOTEXHUYCCKHUX JUCHUIINIMH U HOCJ'IC,I[YIOI_Heﬁ CaMOCTOSITCIILHOMN
JACATCIIBHOCTHU B obnactu PAOAUOTCXHUKHU.

3amaud  M3y4YEHUS JIUCIHMIUIMHBI

3aKJIIFOYAar0TCA B

MpUOOpETEHNH  00YYaAIOITUMHUCS

HEOOXO/JUMBIX TEOPETUYECKMX 3HAHMKW B OO0JACTH DJICKTPOAWHAMHMKH, YMEHUH W BIAJCHUH,
TpeOyeMBbIX JUIsl IPAKTUUECKUX PACYETOB CBA3AHHBIX C PaCPOCTPAHEHUEM PAJHOBOJIH.

OOydeHne 1O AWCIUILIINHE

«ONEeKTpoJMHAMUKAa U PaclpOCTPAHEHUE PATUOBOIH

HaIpaBlieHO Ha (POPMUPOBAHUE Yy OOYUAIOIIMXCS CIETYIOIINUX KOMIETSHLIUH:

Kon u nanmenoBanue
KOMIIEeTeHIHNIi

HNHauKaTOphI 10CTHKEHUS
KOMIIETEHITHH

HaumeHnoBaHnue nmokasareJs
OLICHMBAHUSA

I1K-8. Cnocoben
UCCIIE/IOBATh U
9KCIUTyaTHPOBATh
pazno3JIeKTPOHHBIE
CpPE/CTBA U TEXHOJIOTHH,
o0ecneunBaroIue
nepenauy, o0paboTKy u
npreM HH()OpMAIIH 10
CETSIM CBSI3U PA3IMYHOTO
Ha3HAYCHUS

UIIK-8.1 ITpumensier MeToabl
WCCJICIOBAHHUSI
PaZMOdIIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHIl Iepenayu,
00paboTKH U IpremMa
nHpopManuu;

NIIK-8.2 Dkcnyatupyer
pPaZIMO’JICKTPOHHBIE CPE/ICTBA B
COOTBETCTBUU C HHCTPYKIHSIMH
Y THUIIOBBIMH METOMKAMHU
paboTHI;

NIIK-8.3

[IpoBoauT nccnenoBanus
XapaKTEPUCTUK
PaaMOdTIEKTPOHHBIX CPEJICTB U
TEXHOJIOTHUM.

3HaTth:

- OCHOBHBIC TTOHSATHUS U
3aKOHBI JIEKTPOIUHAMUKH,
CBSI3aHHBIE C
pacipocTpaHEHUEM
PaaNOBOJIH;

- 0COOCHHOCTH
AKCIIEPUMEHTAILHOTO
UCCIIeIOBAHUS pagroTpacc.
YmMmern:

- BBISIBIISITH (PUBUYECKYIO
CYIIHOCTb SIBJICHUU U
MIPOLIECCOB B PaJAMOTpACCax U
MIPABIJIBHO BBIOUPATH METO/IbI
pacuera;

- BBISIBJISITH OCOOEHHOCTH
paanoTpacc, CyIecTBeHHO
BITUSTIONIUX Ha
pacmpocTpaHeHHE PaAHOBOJH
Y TIPABHJILHO BBIOMPATH
HU3MEpPUTENbHOE
obopyoBaHue st
AKCIIEPUMEHTAIbHBIX
HCCIIETOBAHUM.

Baajgers.

- OCHOBHBIMHU METOIaMH
pacuera paguoTpacc;

- HaBbIKaMU paboTHI C
WU3MEPUTEIbHBIM
000pyI0BaHUEM, a TAKKE
npuemMamu 00paboTKH U
MIPEJICTABJICHHUS TIOTYICHHBIX
JAHHBIX C IOMOIIBIO
MIPOTrPaMMHOTO 00€CTICUeHUS.
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2 MecTo JUCHMILIMHBI B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbI

JlucumiiiHa OTHOCHTCA K d9acTh, (OPMUPYEMOH Y4JaCTHHKaAMH 0O0pa30BaTEIbHBIX
oTHomeHuM, 6s10ka b1 «Jluciumiuabl (MOIYIH)».
JucuuriuHa HenoCpeICTBEHHO CBsI3aHa CO CIAEAYIOUUMU AUCHUIUTMHAMU U nipakTtukamu OOIT:
['enepupoBanue 1 GOpMUPOBAHUE UMITYIIbCOB;
OCHOBBI TeHEPUPOBAHUS U POPMUPOBAHUS CUTHAJIOB;
Bricuias MmaTemaTuka;
PannonaBuralinoHHbIE CUCTEMBI U KOMILIEKCHI;
Pagmomarepuansl U pauOKOMIIOHEHTHI;
Pagnorexnnyeckue cucTeMsl JaabHEN CBS3H;
PagnorexHuueckue 1enu U CUrHaIbI,
[Tpuknanuas paguodusuka;
VYerpoiictea CBY 1 aHTEHHBI;
dusnka;
OCHOBBI TEOpHUH LICTIEH.

3 CTpyKTypa H coiep:KaHHe TUCHUTLTHHbI

OO6m1ast Tpy10€MKOCTh TUCIMIUIUHBI COCTABIISIET 7 3aU€THBIX enuHull (252 gaca).

3.1 Buabl yueOHoii padoThl M TPYI0EMKOCTh

Ne B vae6Hoii paGoThI KouauyecTBO CemecTpsl
n/n ry P 4acoB 5 6
1 AyIMTOpHBIE 3aHATHS 92 46 46
B Tom uncie:
1.1 | Jlexuun 36 18 18
1.2 | CemuHapckue/npakTH4ecKue 3aHsATHs 28 10 18
1.3 | JlaGopatopHbIe 3aHATHUS 28 18 10
2 CamocTosiTe1bHasi paboTa 160 62 98
B ToM uynciie:
2.1 | [loxroroBka OTYETOB MO JIAOOPATOPHBIM 22 12 10
pabotam
2.2 | Pemenne nHIMBUIYaTbHBIX 33124 28 12 16
2.3 | Bemonnaenue pacueTHo-rpaduyeckux padoT 40 18 22
2.4 | [lonroroBka KypcoBoi pabOThI U 40 8 32
odopMIIeHHE TTOSICHUTEILHOM 3aMUCKI
2.5 IloaroroBka k 3auety 12 12
2.6 | [lonroroBka K sK3aMeHy 18 18
3 IIpomexyTOUYHASI ATTECTANMSA
3auet/aud.3auer/sK3aMeH 3auer Ok3ameH, KP
Hroro 252 108 144




6

3.2 TemaTnuyeckuii MiaH U3yYeHUs TUCUUTLTHHbBI

n/n

Pa3nennl/TeMbl
JUCIUILINHBI

TpyroeMkocTh, yac

Bc
ero

AyauTopHasi padora

Jle

Ko
nu

CemuHap
ckue/
MPaKTUY
€CKHe
3aHATUSA

Jlabop
aTOpH
bIC
3aHSITH
s

[Ipakt
uyecka
s
MOATOT
OBKa

Camo
CTOAT
eJbHA

pador

Pa3zgen 1. OcHOBHBIE MOHATHSA
JIEKTPOAMHAMUKH

16

4

11

MakpoCKOIH4YECKHE U
MHUKPOCKOITMYECKHE SIBJICHUS U
npouecchl. Buapl GhyHIaMeHTaIbHBIX
B3auMoercTeuii. Kimaccuueckast u
KBAHTOBAs AJICKTPOJIMHAMHUKA.

0,5

1.2

DneKTpUUecKue 3apsaabl U UX
CBOMCTBA. DIEKTPUUECKHUE TOKH.
DJEeKTpOMarHuTHOE MOoJIe.

0,5

13

BekTophbl 2J1IeKTPOMarHUTHOTO TIOJISL.
DJEeKTPOMAarHUTHBIC TTApaMeTPhI
CpeJibL.

Pa3nea 2. OcHOBHBIE ypaBHEHUs!
3J1eKTPOMATHUTHOIO 10JIS1

20

12

2.1

MarepuanbHble ypaBHEHUS
NEKTPOMAarHUTHOTO IOJIA.
Knaccudukanus cpen.

0,5

2.2

OCHOBHbBIE NOHATHUSI BEKTOPHOTO
aHaJIM3a: CKaJIIPHOE M0JIe, BEKTOPHOE
ToJie, TPaIueHT, MTOTOK BEKTOPA,
JUBEPreHus, HUPKYIAIU pOTOp.
Teopema Octporpaackoro-I'aycca.
Teopema Crtokca.

0,5

2.3

YpaBHeHus Makcsesuia B
nudepeHanIbHON, UHTETPATBbHON 1
KoMIuiekcHoOM gopme. Cuctema
YpaBHEHUH JIEKTPOMArHUTHOTO MOJIS.

Paznen 3. [liiockue
3JIEKTPOMATHUTHBIE BOJIHBI B
OTHOPOTHOV M30TPONHOM cpene

18

12

3.1

[imockue BOHBI B cpefe ¢

IMPOBOANMOCTBIO, OTIUYHOM OT HYJIA: B

JMDJICKTPUUECKUX CPelaX ¢ MaJIbIMU
MOTEPSIMU; B XOPOIIIO MTPOBOIAIINX
cpenax.

3.2

Honﬁpmaum{ OJICKTPOMAIrHUTHBIX
BOJIH.

Paznen 4. OTpaikenue u
npeJoMieHHne 3J1eKTPOMArHUTHBIX
BOJIH HA IPaHuLle pa3jesa cpej

18

12




4.1

[Tanenune nonsipu30BaHHOM MJIOCKOM

BOJIHBI HA IPAHUILY pa3jesa IBYX Cpell.

0,5

4.2

[TonHOE OTpakeHUE U MOTHOE
IIPOXOXKACHUE DIIEKTPOMAarHUTHOU
BOJIHBI.

0,5

4.3

[TpubnmxeHHbIe TPAHUYHBIE YCIOBUS
JleonToBHYA.

Pasznea 5. Uznyuenue
3J1eKTPOMATHUTHBIX BOJIH B
cBO0OJHOM NPOCTPAHCTBE

20

12

5.1

DneMeHTapHBIN AIEKTPUIECKUH U
3JIEMEHTAPHBIN MarHUTHBIN
W3JIy9aTeb.

5.2

OcHoBHbIE TapaMeTphI U
XapaKTEPUCTUKU aHTEHH.

Pa3ne 6. DiiekTpoMarHuTHbIE
BOJIHBI B HANPABJISIIOIIMX CHCTEMax

18

12

6.1

[TapameTpsl 1 ycnoBus
pacpocTpaHEHHUs HAMPABIIAEMbIX
BOJIH.

6.2

BomHOBOIBI, KOAKCHATIBHEIE,
ABYXIIPOBOAHLIC U IMOJIOCKOBLIC JIMHUN
nepeIavm.

Paspnen 7. PacipocTpanenue
PaanoOBOJIH B CBOOOIHOM
MPOCTPAHCTBE

22

14

7.1

Knaccudukanms paguoBoJiH 1Mo
croco0y pacrpoCTPaHEeHHUS.

0,5

7.2

Moyenrb cBOOOIHOTO MPOCTPAHCTBA

0,5

7.3

O06acTh MPOCTPAHCTBA, CYIIECTBEHHO
y4acTBYIONIAs B pacIpOCTPAHCHUN
pPaJIMOBOJIH.

Pa3pea 8. I1oJs1e BLICOKO
PAcCIoJI0’KEHHBIX AHTEHH B
OCBeILIeHHOM 30He

24

14

8.1

OcHOBHOE ypaBHEHHE PaTUOCBSI3H.
MHoxuTeNb ocnabieHust Ha
€CTECTBEHHBIX Tpaccax.

8.2

DNeKTpoANHAMUYECKHE TTapaMeTPhl
3€MHOM MMOBEPXHOCTH.
PacnpocTpanenue 3¢eMHOM BOJIHBL.

8.3

JlanbHOCTh NPAMON BUIUMOCTH U
30HBI IpHEMA.

8.4

JIByxiydeBast MOJIEIb
pacIpoCTpaHEHUs PaJUOBOJIH.
®opmyna BeeneHckoro.

Pa3zgen 9. I1oje HU3KO
PacnoJioKeHHbIX AHTEHH

16

12

9.1

WznydyeHne u mpueM paarnoBOITH
nuarma3oHoB /[B u CB BOmm3mn
MTOBEPXHOCTU 3eMJIH.

9.2

®opmymna [lynelikuna u
mudpakuuonHas opmyna doka.




Pasznea 10. PacnipocTpanenue
10 | paanoBOTH NPU HATHYMH 20 4 0 2 0 14
NpensiTCTBUM
101 BJII/ISIHI/ICUHepOBHOCTeI/I MECTHOCTH. 1 ) 4
Kpurepuit Panes.
102 Monenu OTKPBITOH, TOITy3aKPBITOH 1 1 4
3aKpPBITON TPACCHI.
Annpokcumarius nNpersiTCTBUM.
Pacder nons Ha OAMHOYHOM KITMHE.
10.3 1 4
DddexT ycunenus mos
IPETSTCTBHEM.
10.4| Vder KpuBU3HBI 36MHOW TOBEPXHOCTH. 1 2
11 Pa3znesa 11. PacnpocTpanenue 20 4 0 2 0 14
PaauoBoOJIH B Tponochepe
111 [TapameTpsl U XapaKTePUCTUKHU 1 2
Tporocdepsl.
11.2 | Pedpakuust paaroBoiH B Tponochepe. 1 4
11.3| 3aryxanue paaroBOJIH B Tponocdepe. 1 2 4
HansHee TponiochepHoe
11.4 1 4
pacnpocTpaHeHue. 3aMUpaHusl.
12 Paznen 12. PacipocTpanenue 22 4 0 4 0 14
PaIMOBOJIH B MOHOC(hepe
121 CrtpoeHue, mapaMeTphl U 1 2
XapaKTePUCTUKU HOHOC(EPHI.
122 OTpakeHue 1 MPEJIOMIICHUE BOJH B 1 4
nonocgepe.
12.3| Ocnabnenuie paauoBOJIH B HOHOC(EpE. 1 2
124 Pacuer BU I:IOHOCQ)epHHX 1 2 4
paauoNuHUNA. 3aMHUpaHusl.
Pa3zpnen 13. luana3oHHble
13 | ocobeHHOCTH pacnpoCTPaHEHHS 18 4 0 4 0 10
PaMOBOJIH
131 PacnpocTpanenue NIMHHBIX U 1 2 5
CBEpPX/UIMHHBIX BOJIH.
13.2 | PacnipocTpaHeHue CpeHUX BOJIH. 1 2
13.3 | PacnipocTpaneHre KOPOTKUX BOJIH. 1 2
13.4 Pacnipoctpanenne YKB Ha HazeMHBIX 1 2 4
Y KOCMUYECKHX PaJIMOJIUHHSIX.
Hroro | 252 36 28 28 0 160

3.3 Coaeprxanue TMCHUTITUHBI

Pa3nes 1. OcHOBHBIE NOHATHS JJIEKTPOAMHAMUKH

Maxkpockonuyeckue 1 MUKpOCKOIIMUECKHE SIBICHUS U Mpoliecchl. Buapl pyHIaMeHTanbHbIX
B3auMozeiicTBuil. Knaccuueckas M KBaHTOBasl AJIEKTPOAMHAMHUKA. DJIEKTPUUYECKUE 3apsAibl U HX
cBoiictBa. OObeMHas, MOBEPXHOCTHAS U JIMHEWHAs IJIOTHOCTD 3apsiaa. DNEKTPUUECKUH TOK, JIEMEHT
TOKa, 00beMHasl, MOBEPXHOCTHAS U JIMHEHHAs! IJIOTHOCTh TOKA. DJIEKTPOMAarHUTHOE 1osie. BekTopsl
HaIIPSOKEHHOCTH DJIEKTPUYECKOTO M MAarHWTHOIO TII0JISl, BEKTOPbl MHIAYKIWU 3JIEKTPUYECKOTO H
MarHUTHOTO MOJIA. DJEKTPOMAarHUTHBIE NapaMeTpbl CPEAbl: OTHOCHUTENIbHAS AUDJIEKTpUYECKas U
OTHOCHTEJIbHAsI MATHUTHAS IPOHULIAEMOCTb, YAEIbHAs JJIEKTPOIPOBOJIHOCTb.
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Pa3nea 2. OcHOBHBIE ypaBHEHHUsI 3JIEKTPOMATHUTHOIO 110JISA

CkanspHble U BEKTOpHBIE T0JIA. ba3oBble MOHATHS BEKTOPHOTO aHAIM3a: IPAJUEHT, MOTOK,
LUPKYyJIsLUs, JAUBEPreHUMs, porop. MarepuanbHble YypaBHEHHUS 3JIEKTPOMATHUTHOIO IIOJIA.
Knaccudukanus cpen: BakyyMm, TUAJIEKTPUKHU, MarHeTUKH, MPOBOAHMKU. Buabl cpend: nuHelHas,
HEeJIMHEWHas, OJHOPOJHAasl, HEOJHOPOJHAs, KYCOUYHO-OJHOPOJHAs, W30TPOIHAs, AHU30TPOIHAs.
VYpaBuenus MakcBeimia B audepeHIMaTIbHONW, HMHTETPAIBHOW, KOMIUIEKCHON (opme u uX
¢dusnueckuit cmpici. [TonHas cuctemMa ypaBHEHHIA JIEKTPOMarHUTHOTO TTOJIS.

Pazjea 3. [lnockue 3/1eKTPOMATHUTHBIE BOJIHBI B O/THOPOIHOI M30TPONHOI cpeae U HA
rpaHMLe pa3jiena cpej

BoustHoBbBIE ypaBHeHuMs. [lTOCKME BOJIHBI B OJTHOPOIHOM U30TPOITHOM CPEJIE C MPOBOAUMOCTHIO
OTJINYHOM OT HYJIA, B JUAJIEKTPUYECKUX CPElax C MaJbIMU IMOTEPSMHU; B XOPOLIO MPOBOASIIMX
cpenax. [losstpu3zanus 3MeKTpOMarHUTHBIX BOJIH.

Paznen 4. OTpaxkeHnue u npejomijieHHe 3JIEeKTPOMATHUTHBIX BOJIH HA TPpaHMLIe pa3aesia
cpen

[Tagenre HOpMaJIbHO MOJSIPU30BAHHOM IUIOCKOM BOJHBI Ha I'paHUIly pasjena JIBYX Cpel.
[TonHoEe TPOXOXkAEHHWE BOJHBI BO BTOPYIO cpeny. KosadduimeHTs oTpaxeHus U MpeTOMIICHUS.
[TontHOE oTpaxkeHHe OT IpaHMLbI pasjena ABYX cpel. HopmanpHoe majeHue MIOCKOH BOJIHBI Ha
rpanuny pasaena cpel. [lpuGnmkennsie rpaHnyHble yeiaoBus JIeonToBryYA.

Paspnen 5. U3nyuyeHue 3JIeKTPOMATHUTHBIX BOJIH B CBOOOJHOM IPOCTPAHCTBE

Pemenune ypaBHeHudl MakcBemna i 3afad  M3IY4YEHHUs] DJIEKTPOMArHUTHBIX BOJIH.
ONEMEHTApHBIA 3JIEKTPUYECKUM M3Iydareib. DJIEMEHTAPHbIM MarHUTHBIM H31y4areib. DJIEMEHT
['oiirerca. OcHOBHBIE cBenieHMs 00 anTeHHAX U puaepax. OCHOBHBIE TApaMETPHl U XapaKTEPUCTUKU
aHTEHH: KO3((UIMEHT 3alIUTHOrO JAEUCTBHUs, KO3()(PULUUEHT HaNpaBIEHHOIO JEHCTBHUS;
KOO QHUIMEHT TONE3HOTO NeHCTBHS;, KOI(P(OUIMEHT YCWICHUS; aMIUTUTYAHAs XapaKTEePUCTHKA
HAIPaBJIEHHOCTH; JUarpaMMa HallpaBJI€HHOCTH.

Pa3nes 6. DiieKTpOMarHuTHbIC BOJTHBI B HANIPABJISIOMINX CHCTEMAax

[TapameTpsl 1 ycI0BUS paCIIpOCTPaHEHUS HAIIPABJISIEMBIX BOJIH. BOITHOBOIBI TPAMOYTOJIBHBIE
Y KpYyTJIble, KOAKCHAJIbHBIE, IBYXIIPOBOIHBIE M IIOJIOCKOBBIE TUHUU Nepenadr. OCHOBHbIE TPUHIIUIIBI
BO30Y>KJICHHsI HAIIPABJIsIEMbIX BOJIH.

Paznen 7. PacnpocTpanenue paaoBOJIH B CBOOOIHOM MPOCTPAHCTBE
Knaccugukanus paavoBoiaH MO crnocoOy pacnpoCTpaHEHUs: MpsiMas, 3eMHas, TporocdepHas,
uoHocepHass BosiHAa. Buael paguocBazu. Mogens cBoboaHoro mpoctpaHcTtBa.  OOnacTh
IIPOCTPAHCTBA, CYLIECTBEHHO YYacTBYIOLAs B pacHpOCTpaHEHUHU paauoBoiiH. Pacuer pasmepa u
KOH(UTypaluy CyIeCTBEHHOM 061acTi MeTo10M 30H dpenernsi.

Pa3nea 8. Ilos1e BBICOKO PacioJIOKEHHBIX AHTEHH B OCBCILICHHOI 30He

OCHOBHOE ypaBHEHHE DPATUOCBA3H. MHOXHUTENb OCIA0JCHHUsI Ha €CTECTBEHHBIX Tpaccax.
PacripoctpaneHne 3eMHOM BOJIHBL. OJIEKTPOJUHAMMUYECKHE IapaMETPbl 3€MHOM ITOBEPXHOCTH.
JansHOCTh MNpsAMONM BHIMMOCTH M 30HBI Ipuema. J[ByxuryueBas MOJEIb PACIPOCTPAHECHUS
panuoBoiH. O0nacTh, CyIIECTBEHHAs MPHU OTPAKEHUHM PAJMOBOJIH: pacyeT MECTOIOJIOXKEHHUS U
napameTpoB y4yactka. @opmMyna BeeeHCKOro v rpaHulbl €€ MPUMEHUMOCTH.

Paznen 9. I1oJie HU3KO PacnoOJI0KEHHBIX AHTEHH

Wznydyenne u mpueM paauoBosiH Juana3oHoB JIB u CB BOaM3M MOBEpXHOCTH 3eMIIH.
Ocnabnenne SHEPruu PajHOBOJH, PACIPOCTPAHSIOUINXCA BIOJb IUIOCKON MOBEPXHOCTH 3EMIIU.
®opmyna Ulyneiikuna u nudpakunonHas popmyna Poka.
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Pa3nea 10. PacipocTpanenne pagnoBoJIH NPH HAJIMYHMH NPEeNATCTBUA

Bnusinue HepoBHOCTE MecTHOCTU. Kputepuii Panies. Moaenu OTKpBITOM, MOTY3aKpbITOH U
3aKpBITOM Tpacchl. ANMPOKCUMAIUS MPEMATCTBUNA TeIaMU MPaBHIBHOW T€OMETPUYECKOi (hOpPMBI.
PacueT nqudpakiinoHHOro 1ot Ha OIMHOYHOM KiIMHE. D (GEeKT yCUIICHHS TIOJISI IPENATCTBUEM. YYeT
KPUBU3HBI 36MHOHM IIOBEPXHOCTH.

Pa3nea 11. PacnipocTtpanenue paanoBoJiH B Tponocdepe

[TapameTppl M XapakTEepUCTHKH Tporocdepsl: AUIIEKTPUYECKas HPOHMLIAEMOCTh U
IoKa3aTeab IPEJOMIICHUs, MX 3aBUCHUMOCTb OT BBICOTHI. MoJenb CTaHJapTHOW TpONocQepsl.
[ToHsATHE SKBHBaJEHTHOro pajguyca 3emid. Pedpakuus paguoBosiH B Tporocdepe: HOpMalbHas,
KpUTHYeCKast, cBepxpedpakiys, oTpuiareiabHas pegpakuus. 3aTyxaHue paguoBOJIH B Tponocgepe.
Heonnoponuoctu tpomocdepsl: ciaouctele U TypOyneHTHble. PaccesHue paaMoOBONH Ha
HEOJHOPOJHOCTAX Tponocepsl. JlanpHee TponocdepHoe pacpocTpaHeHUE. 3aMUPaHUsL.

Pasnen 12. PacnpocTpanenue paguoBoJiH B HOHOC(epe

CtpoeHue, mapaMeTpbl U XapaKTepUCTUKU noHOochepsl. Crion HOHOCHEPHI U UX HMapaMeTphI:
AJIEKTPOHHAsI IUIOTHOCTh, BBICOTA HUIKHEH TI'paHUIbl MOHU3ALMHU, MOJYTONIIMHA CJOS, YHUCIO
CTOJIKHOBEHUH DJJIEKTpOHAa C TsDKENbIMU dacTulaMu. Jludnekrpuueckass MPOHULIAEMOCTh U
POBOJIUMOCTh HOHOC(HEPBI, UX 3aBUCHUMOCTb OT YacTOTHI M BBICOTHL. OTpakeHUE W MPEIOMIICHHE
panuoBoiiH B uoHOc(hepe. Kputuueckas, MakcumanbHash U TpefelbHas 4dacToThl. OcnabiieHue
pannoBoiH B nonocdepe. Pacuer BU nonochepHsIx paguoaHuii. 3aMupaHusl.

Pazgen 13. lnanazoHnble 0COOEHHOCTH PACIIPOCTPAHEHHS PAIHOBOJIH

PacnipocTpaneHnue JUIMHHBIX U CBEPXAJMHHBIX BOJH. PacnpocTpaHeHHe CpeiHuX BOJIH.
Pacnpoctpanenue KOpoTKuX BOJH. MakcumanbHO mpumeHumas yactora (MIIY) u HammeHbluas
npumenumas vacrota (HITY). 3ona monuanusa ans KB. Pacnpoctpanenne YKB Ha HazeMHbIX U
KOCMHUYECKHUX PaJUOJINHUSAX.

3.4 TemaTnka cCeMMHAPCKUX/IPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1 CemnHapcKkHe/IPAKTHYECKUE 3AHATHS

Cemunap 1. [TapameTpsl 271€KTpOMarHUTHBIX BOJH. Kiaccudukarys paanoBoiH.

Cemunap 2. Dnexktpodu3nyeckue mapameTpbl cpeibl. TaHTeHC yria IUAJIEKTPUUYECKUX
noreps. Knaccudukanus cpen.

CemuHap 3. BonHoBbIE ypaBHEHUS. 3aTyXaHUE PaJHOBOJIH B pealIbHbIX Cpelax.

CemuHap 4. OTpakeHHe U IPEIOMIIEHUE PAJHOBOJIH HA TPAHMIIE Pa3/iea OAHOPOIHBIX CPEN.

Cemunap 5. Pacuer pasmepoB u KoH(purypauum o00JIaCTH, CYIIECTBEHHOM  JJIst
pacnpoCcTpaHEHHs PaJHOBOJIH.

Cemunap 6. JIByxiyueBas Mozens pacnpoctpaneHus YKB. HWurepdepeHnnoHHbIN
MHOXkHUTENb. Dopmyra BeeneHckoro.

CemuHap 7. Pacuer paguoTpacchl IpU HU3KO PACMOJNOKEHHBIX aHTCHHAX HaJ MPOBOASIIEH
3€6MHOM MIOBEPXHOCTBIO.

Cemunap 8. PacueT HEpOBHOCTH 36MHOW ITOBEPXHOCTH 110 KpUTEPHIO Panes.

Cemunap 9. JlanbHoCTh NpsiMOii BUAMMOCTH. Briusinue pedpakuuu B Tporiochepe Ha
paccTosiHue NpSIMOi BUAMMOCTH.

3.4.2 JIaGopaTopHbIe 3aHATHUSA

Jlabopatopnas pabGorta Nel WccnemoBanuwe MONSIPU30BAHHBIX DJIEKTPOMArHUTHBIX BOJH
ONTHYECKOTO JMara3oHa. DKCIeprUMeHTaIbHas MpoBepKa 3aKkoHa Mairoca.
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JIaGoparophas padora Ne2 OTpakeHue 1 IpeioMIIeHHE 3JIEKTPOMAarHUTHBIX BOJIH Ha TPAHULIE
paszienia OTHOPOAHBIX JUAJIEKTPUUECKHUX Cpell. DKCIepUMEeHTalbHas MpoBepka 3akoHoB CHenunyca.

JlaGoparopuast pabora Ne3 UVccrnemoBanue nudpakiuu paauoBOIH HAa OTBEPCTHH B
HEIPO3pauHOM dKpPaHE.

JIaboparophas pabota Ned4 VccnenoBanue pacnpocTpaHEHHS MIEKTPOMarHuTHEIX BorH CBU-
JUarna3oHa B BOJHOBOJIHOM TPAaKTe.

Jlaboparophast pabota Ne5S MccnenoBanue XapakTepUCTUK HAMPABICHHOCTH CHMMETPUYHBIX
BHOPaTOPOB.

Jlaboparopuass pabora Ne6 HccnemoBaHue TMOJNBIX — METaUIMYECKUX  BOJHOBOJIOB
IPSIMOYTOJIBHOTO CEUEHUSI.

JIaGoparopnast pabora Ne7 HccrnemoBaHue KOMIBIOTEPHOW MOJENU PacHpOCTpPaHEHUS
pPaZoOBOJIH B CBOOOJHOM IIPOCTPAHCTBE.

JlaGoparopnass paGora Ne§8 UccnemoBaHue 3aTyXaHUsl pPaJUOBOJNH MUIUIMMETPOBOTO
Jnuana3oHa B atmocdepe.

Jlaboparopuast padora Ne9 HccrnemoBaHue MOJsL HM3Iy4aress, PACIIONIOKCHHOTO BOJIW3H
HOBEPXHOCTU 3EMIIH.

JIaGoparopnast pabora Nel0 MonenupoBaHue pacrnpoCTpaHEHHs] MPOCTPAHCTBEHHBIX
PaZIOBOJIH.

3.5TemaTnka KypcoBbIX MPOEKTOB (KYPCOBBIX padoT)

1. MccnenoBanus NpUHIMIIOB pabOThI U3TydaTesiel 3JeKTPOMAarHUTHIX BoJIH (OMB)
(pamuoBOJIH).

2. UccnenoBanue pacnpoctpaneHus OMB B psMOyrosibHOM BOJIHOBOJIE.

3. UccnenoBanue pacnpoctpaneHuss OMB pasHbIX 1nana3oHOB B 3eMHOI aTMocdepe.

4. UccnenoBanue pacupoctpaHenus OMB 1o kocMUYeCKUM JIUHUSAM CBSI3U.

5. MccnenoBanue pacrpoCTpaHEHUs BOJIH ONTUYECKOTO JUara3oHa

4 YyeOHO-MeTOaAMYECKOE M MH(OPMALIMOHHOE o0ecneyeHune

4.1 Hopmatusnblie 1o0KyMeHTbI 1 [OCTob1

1.TOCT P 52002-2003 DnexTpoTexHuKa. TepMHUHBI U OIPEIETICHNUS] OCHOBHBIX MTOHSITHH.

2.T'OCT 24375-80 Paguocss3b. TepMuHsbl U onpenencHus.

3. Pexomennanus MCD-R P.1812-4 (07/2015) Meton nporHo3upoBaHus pacpOCTPaHEHHSI
CUTHaJIa Ha KOHKPETHOW Tpacca JUis Ha3eMHbIX CIYKO «13 MyHKTa B 30HY» B Juana3oHax YBY u
OBUY.

4. Pexomenpanuss MCD-R P.840-7 (12/2017) Ocnabnenue u3-3a 00J1a4HOCTH M TyMaHa.

5. Pexomenmanus MCD-R P.838-3 Mojeib TOrOHHOT0 OcjIa0lIeHus B TOXK]IE,
UCTIOJIb3yeMasi B METOJJaX IPOTHO3UPOBAHUS.

6. Pexomennamus MCO-R  P.619-5 (09/2021) [lanHble 0 pacnpocTpaHEHHH pPaHOBOJIH,
HEOOXO/UMBIE Il ONpENEICHUsT MOMEX MEXAYy CTAHLUSAMH, HaXOJAIMMHCS B KOCMOCE U Ha
MTOBEPXHOCTU 3EMIIH.

7. Pexomenganusg MC3-R P.368-10 (08/2022) MeTto mporHo3UpoOBaHus pacpOCTPaHEHUS
3eMHOM BOJIHBI [y1s acToT Mexay 10 k' u 30 MI'm.

4.2 OcHoBHasi 1UTepaTypa

1. DnexTpoaMHAMUKA U paclpoCTpaHeHHE paAnoBOIIH: yueOHoe nocodue / 1. FO. Mypowmiies,
1O. T. 3eipsinoB, I1. A. ®emtonnn, O. A. bemoycoB. — 2-e u3a., non. — Cankr-IletepOypr: Jlaub,
2014. — 448 c. — ISBN 978-5-8114-1637-0. — TexkcT: 3nekTpoHHbIH // JlaHb: 31€KTPOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/50680.
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2. Ilotamnos, JI. A. DnexTpoanHaMHKa ¥ PAaCHpPOCTPaHEHUE PAaTUOBOJIH: yueOHOe mocodue
1t By3oB / JI. A. [lotanmoB. — 2-e u3a., ucnp. u gom. — Mocksa: U3parensctBo FOpaiit, 2023. —
196 c. — (Bwicmiee obOpaszoBanme). — ISBN 978-5-534-05369-2. — Tekct: 3neKTpOHHBIN //
O6pasosarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514146.

3. Ocunos, O. B. DnekTponuHamMuka M pacnpocTpaHeHue paauoBosiH: yuebnuk / O. B.
Ocurnos, J[. II. Tabako, C. B. Mopo3oB. — Camapa: III'YTH, 2021. — 290 c.— Tekcr:
DJIEKTPOHHBIH // Jlanb: AJIEKTPOHHO-OMOIMOTeUHAS cucTeMa. — URL:
https://e.lanbook.com/book/301166.

4.3 lonoJIHUTEIBHASI TUTEpaTypa

1. Kanuaun, A. B. OcHOBBI T€OpUHU pacpocTpaHEHHUs paauoBOJIH: yueOHoe mocodue / A. B.
Kanunun, B. A. SlmmnoB. — Hwxuanii Hosropoa: HHI'Y um. H. U. Jlo6aveBckoro, 2022. — 79 ¢. —
Tekcr: 3JIeKTpOHHBIN //  JlaHb: AJICKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/344618.

2. Mumtotus, E. P. OcHOBBI TexHMYECKOM dnekTpoauHamuku / E. P. Mumotun. — 3-e u3.,
crep. — Cankr-IlerepOypr: Jlanp, 2022. — 184 c. — ISBN 978-5-507-44519-6. — Tekcr:
3JICKTPOHHBIN // Jlanb: AJICKTPOHHO-OMOIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/230411.

3. Ilocrak, A. C. Texnuueckas »3iekTpoAuHamuka, OCHOBBI JJIEKTPOJUHAMUKU U
pacnpocTpaHeHue paauoBoiH, AHTeHHBI 1 ycTpoiictBa CBU: yuebnoe mocodme / A. C. Illocrak, B.
C. Koporozos, B. I'. Ko3noB. — Mocksa : TYCVYP, 2012. — 137 ¢. — Tekcr: anekTpoHHbIi // JIaHb:
3JIeKTPOHHO-OnOmoreunas cucrema. — URL: https://e.lanbook.com/book/10907.

4. Koznos, B. I'. OcHOBBI 31€KTpOJUHAMUKNA M PACHpPOCTPAHEHUE PAJAMOBOJIH: y4yeOHOE
noco6ue / B. I'. Koznos, A. C. lllocrak, B. C. KoporomnoB. — Mocksa: TYCVYP, 2012. — 172 ¢c. —
Texkcr:  anexktponHeld //  Jlab:  3;meKkTpoHHO-OMOamoreunas  cuctema. —  URL:
https://e.lanbook.com/book/12185.

4.4 )nekTpoHHDBIE 00pa3oBaTebHbIE PeCypChl

He npenycmorpeno

4.5 JIunieH3M0HHOEe U CBOOOIHO PacnpocTpaHsieMoe MPOrpaMMHoOe
odecrieueHue

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

4.6 CoBpeMeHHbBbIe TIPodecCHOHAIBbHbIE 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE
CIIPABOYHbIEC CHCTEMbI

1. MexxayHapoJHbIi coto3 AekTpocBs3u. Cekrop paanocssizu (MCI-R)
https://www.itu.int/ru/ITU-R/Pages/default.aspx

2. Hayunas snektpoHHast 6ubanorexa https://www.elibrary.ru

3. Eannoe okHO gocTymna k 00pa3zoBaTesibHbIM pecypcam denepanbHblil mopTan
http://window.edu.ru

4. Poccuiickas rocygapcTBeHHas ouoimoreka http:// www.rsl.ru

5. OBC «YHuBepcuteTckas 6ubdarorteka onnain» https://biblioclub.ru/index.php
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5 MarepuajJbHO-TEXHHYECKOE o0ecneyeHue

1. KoMIbI0TEpHBII KI1acc ¢ MPeyCTaHOBICHHBIM IPOTPAMMHBIM 00€CTI€YeHUEM, YKa3aHHBIM
B II. 4.5, MynpTUMEANIHOE 000pyI0BaHuE (ITPOEKTOP, IEPCOHAIBHBIN KOMITBIOTEP MPENOAaBaTeNs).

2. Crienmanu3upoBaHHas ayUTOPUS IS poBeieH s TabopaTopHbIX padot. O6opynoBanue
U annapaTypa: OCHuuIorpadsl, AJIEKTPOU3MEPUTEIbHBIEC TPUOOPHI.

3. Ayaurtopus ISl JICKIIMOHHBIX, TPaKTHYECKUX 3aHsATui. OOopymoBaHuEe W ammaparypa:
ayJIUTOpHAs I0CKa, BO3MOKHOCTb MCIIOJIb30BAHUS MYJIbTUMEANHHOTO KOMILJIEKCa

6 Meroauyeckne peKOMeHIaAMU

6.1 MeToauyeckune peKOMeH AU /1JIs1 MPENoaBaTe/sl 10 OPraHu3anun
00y4eHus

Ha nepBoM 3aHATHH N0 AUCLUIUIMHE HEOOXOIUMO O3HAKOMUTH CTYIEHTOB C MOPSIAKOM €€
U3y4eHHUs (TeMaMu Kypca, (popMaMu 3aHATHI, TEKYLIETO U IPOMEXYTOUHOI'O KOHTPOJIS), PACKPBITH
MECTO M pOJib AUCLUIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOe 3HAYeHUe, JIOBECTH A0 CTYACHTOB
TpeboBaHusI K (opME OTYETHOCTH M TPUMEHEHUS BUIOB KOHTpOJIA. Bpmarorcss 3amaHust ais
HOJrOTOBKH K IPAKTUYECKUM U CEMUHAPCKUM 3aHATHUSM.

[Tpu moAroToBKE K JIAOOPATOPHBIM U MPAKTHYECKUM PadOTaM IO MEPEUHIO OOBSBICHHBIX TEM
IPENoJIaBaTel0 HEOOXOAUMO YTOYHHUTH IUIAH UX MPOBEAEHUs, NMPoAyMaTb (POPMYIUPOBKU U
coJepKaHue Y4YEeOHBIX BOIMPOCOB, BBIHOCHUMBIX Ha OOCYXJIEHHE, O3HAKOMHUTBHCS C MEPEYHEM
TEMaTUYECKUX BOIIPOCOB.

B xome paboThl BO BCTYNHUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYMMOCTH TEMBI
paboThl, ONpeAETUTh MOPATAOK €€ IPOBEIEHUs, BpeMs Ha 00CYKJeHUE KaX10ro y4eOHOro BOIpoca.
[Tpumensist GpOHTATBHBIN ONPOC JAaTh BO3MOKHOCTD BHICTYIIUTH BCEM CTYIEHTAaM, IPUCYTCTBYIOIIUM
Ha 3aHATUH.

B 3akmrounTenbHoO yacTu paboThl cleayeT MOJIBECTU €€ UTOTU: 1aTh OLIEHKY BBICTYIUIEHUMN
KaXJI0T0 CTYJIeHTa M Y4eOHOI IrpymIibl B 11eJIOM. PaCKphITh MOJIOKUTENbHBIE CTOPOHBI U HETOCTATKH
MIPOBEICHHOM jabopaTopHOil paboThl. OTBETUTH HA BOMPOCH CTYACHTOB. BwimaTe 3amanHus s
CaMOCTOSITENIbHON PabOThI MO MOJTOTOBKE K CIIEAYIOLIEMY 3aHSTHIO.

Metoauka mpenojaBaHUs JAUCHUIUIMHBL  «OJIEKTPOJMHAMUKA U  PacIpOCTpaHEHUE
paZvoBOJIH» U peau3alns KOMIETEHTHOCTHOIO MOAX0a B M3JI0KEHUM U BOCIIPUATUH MaTepHalla
IpelyCMaTPpUBAET UCIOJIb30BaHUE CJENYIOIIMX AaKTUBHBIX U HMHTEPAKTUBHBIX ()OPM IMPOBENEHUS
IPYNIOBBIX, UHANBUAYAIBHBIX, ayJUTOPHBIX 3aHATUN B COYETAaHUM C BHEAYTUTOPHOH paboToil ¢
1eNIbI0 (POPMUPOBAHUS U Pa3BUTHS TPOPECCHOHAIBHBIX HABBIKOB 00yYaIOITNXCS:

— MOATOTOBKA K BBIMOJIHEHUIO U 3alUTa MPAKTUUYECKUX U Ja00paTOPHBIX PabOT ¢ MOMOIBIO
CHEIHaIN3UPOBAHHOIO IPOrPaMMHOT0 0OecTIeueHUS;

— 3alIMTa U WHAMBHUIYaTbHOE OOCYXKJIEHHE BBIOJHAEMBIX 3TAllOB pacueTHO-TpapUuecKux
pabor;

— T€XHOJIOTUH aHAJIN3a CUTYalluH Ul aKTUBHOT'O 00y4eHUs!, KOTOPbIE MTO3BOJISIIOT CTYACHTaM
COEIMHUTH TEOPUIO U MPAKTUKY, IPEICTABUTh IPUMEPHI IPUHUMAEMBIX PEILIEHUN U UX TOCIIEICTBUM,
JIEMOHCTPUPOBATh pa3IMyHbIE MO3UINHU, (POPMUPOBATH HABBIKU OLIEHKU abTEPHATUBHBIX BAPUAHTOB
B BEPOSATHOCTHBIX YCIIOBUSIX.

OOyueHue Mo AMCUUIUIMHE BEAETCS C MPUMEHEHHEM TPAJAMLUOHHBIX MTOTOKOBO-TPYIMIIOBBIX
MH(OPMaLMOHHO-TEIEKOMMYHUKAIIMOHHBIX TexHonoruil. [lpu ocymiectBiennn ob6pa3oBaTeIbHOIO
npoliecca 1Mo JAUCHUILUTUHE UCIOJIB3YIOTCS ClIeAYIONe HHPOPMALMOHHO-TEJIEKOMMYyHUKAMOHHBIE
TEXHOJIOTHH: MPE3EHTAIlMH C IPUMEHEHHEM MTPOeKTopa U mporpammel PowerPoint.
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6.2 MeToauyeckue yKa3aHus JJisi 00yYAIOIIMXCS M0 OCBOEHUIO JUCIHIINHBI

CamocrosiTennbHass paboTa SBISIETCS OJHMM W3 BHUAOB Yy4ueOHBIX 3aHsaTuid. Llens
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE CAMOCTOSITEILHOE MOJNydeHUE CTYJISCHTAMH HABBIKOB
paboTHI B MpOTpaMMe MaTeMaTHIECKOTO MOJICIIMPOBAHUS, PACCMAaTPUBAEMBIX B ITPOIIECCE U3YUCHUS
JUCITUIIIINHEI.

AyauTopHas caMOCTOsITeIbHAs paboTa Mo AUCIUIUIMHE BBIMOIHSACTCS Ha YI€OHBIX 3aHATHSIX
MOJ HEMOCPEACTBEHHBIM PYKOBOACTBOM IPEIIOIaBATENS U 10 €r0 3aJaHUIO.

BreaynuropHas camocTosiTebHas paboTa  BBIMOJIHACTCS CTYACHTOM IO  3aJaHHIO
IpernoaaBaress, Ho 0e3 ero HeImoCPEICTBEHHOTO Y9aCTHsl.

3aoauu camocmoamenbHoll padomsl cmyoeHma:

- Pa3BUTHE HAaBBIKOB CAMOCTOSITENIbHON y4eOHOU pabOThI;

- OCBOEHHE COJICPKaHUS JUCLUIUINHBL;

- yriryOJieHHEe COJEPKAHUS U OCO3HAHNWE OCHOBHBIX TOHSATHH JUCHIUIUIAHBL

- ICTIOJIb30BaHUE MaTepHasa, COOpaHHOI'O U MTOJIyYEHHOT'O B X0/1€ CAMOCTOSATENIbHBIX 3aHATUI
U1t 9 PEKTUBHOMN MMOATOTOBKH K SK3aMEHY.

Buowt éneayoumopnoii camocmosamenvHoi pabomoi:

- CAaMOCTOSITEIIbHOE U3YUCHHUE OTACIBHBIX TEM JUCIHUIUIUHBL;

- BBITIOJIHEHUE PAaCUEeTHO-TpaPruecKux pador;

- pelleHue 3aay;

- oopmIiIeHHE OTYETOB IO BHIMOJHEHHBIM JTAOOPATOPHBIM paboTaM U MOATOTOBKA K HX
3alluUTe;

- BBINIOJIHEHUE U 0(OPMIICHHE KYPCOBOI pabOTHI;

- MMOJITOTOBKA K 3a4€Ty U 9K3aMEHY.

J1J1 BBITIOTHEHMSI TF0O0T0 BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETYIOIINE
STaIbI:

- OIpeJIeICHNE [IEIH CAMOCTOSTEIbHON PadOTHI;

- KOHKpETHU3aIlKs MOo3HABaTEILHOM 3a1a4H;

- CaMOOILIeHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp aJIeKBaTHOIO criocoba JeHCTBUS, BEYIIETO K PEIICHUIO 33/1a4U;

- TUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C IOMOIIBIO MPENo/1aBaTess) Ha/l 3aJaHUEM;

- OCYIIECTBJIEHHE B TMPOIECCE BBINOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEKYTOYHOT'O U KOHEUHOTO0) PE3YIbTATOB pA0OTHI U KOPPEKTUPOBKA BBITMIOTHEHUS PaOOTHI;

- pednexcust;

- Ipe3eHTaIs padOTHI.

7 MoHJ OLIEHOYHBIX CPEACTB

B mpomecce 00ydeHHsT HCTIONB3YIOTCS CIEAYIONINE OIEHOYHBIE (POPMBI CAMOCTOSITEIHHOMN
paboThl CTYIEHTOB, OLIEHOYHBIE CPEACTBA TEKYILEro KOHTPOJS YCHEBAEMOCTH U MPOMEKYTOUHBIX
aTTeCTalUu:

- 3aIUTa J1a0OPaTOPHBIX padoT;

- pelleHre WHANBUYAIbHBIX 3a/1a4;

- BBITMOJIHEHUE pacyeTHO-Tpauyeckux padborT;

- BBITIOJTHEHHUE W 3allITa KypCOBOW pabOTHI,

- 3ayer;

- DK3aMeEH.

O1eHOUHBIE CpeICTBA TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH BKIIFOYAIOT KOHTPOJIbHBIE 3a/1aHUS
10 IPAKTUIECKUM PadOTaM WHIMBHUIYATHHO JIJISI KAKIOTO 00YJaromIerocs.

B pe3ynbrare ocBOGHUS NUCHUILTUHBI (MOyJIs) (POPMUPYIOTCS CIeAyIOINE KOMIIETCHIINN:
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Kon . HauMeHoBaHHe KOMINETEHIINH BbIMYCKHUKA
KOMIETeHIUIi
CrniocobeH muccenoBaTh U 3KCITyaTHPOBATh PAIHOAIEKTPOHHBIE CPE/ICTBA U
I1K-8 TEXHOJIOTHH, 00eCIIeUrBAIOIINE ITepeaady, o0paboTKy 1 pueM uHdopMaIuu
10 CETSIM CBSI3M PA3IUYHOTO HA3HAYCHHUSI

7.1MeToabl KOHTPOJIS M OLICHUBAHUS Pe3yJIbTATOB 00y4YeHHs

Hepequb OLCHOYHBIX CPECACTB 1O JUCHUIIIIMHE ((:‘)J'IGKTpOI[I/IHaMI/IKa " pacipoCTpaHCHUE

PaaMOBOJIH»

n/o

Bun xonTpOons
pe3yabTaTOB
oOyueHus

HaumenoBanue
KOHTPOJIA
pe3yJIbTaTOB
oOyueHus

Kpartkas xapakrepucTHKa KOHTPOJIS PE3y/IbTaTOB
00y4eHus

Tekymumi

NupuBunyanbHas
3ajadua

3amaun BBAAIOTCS M0 KAXIOMY pa3ieny AUCHHUILTUHBI
U BBINOJHSIOTCS CTYAEHTOM WHAuWBHUIyalbHO. [lpum
MPOBEPKE TMperoaaBaTeIb OICHUBACT IMPABHIBHOCTD
MIPOU3BEICHHBIX pacyeToB H COOTBETCTBUE
o OpMIICHHUS pellIeHUs] YCTAaHOBJICHHBIM TPEOOBAHUSIM.

Texymmit

JIaGoparopHas
paborta

JlaGopatopHasi paboTa BBINOJHIETCS CTYIEHTOM
uHAuBUAYyanbHO.  OQopMieHHBIM  oT4eT  caaercs
MperoaBaTeNlio  Ha  MPOBEPKY B 3apaHee
yCTaHOBIICHHBIH cpok. [Ipu mpoBepke mpernomaBaTesb
OLIEHUBACT KauecTBO OQOPMIICHHS, TPABHIBHOCTh
pacdeToB ¥ BBIBOJIOB 1o pabore. K 3ammre
nabopaTOpHOM  pabOTHl  JOMYCKAIOTCA  CTYICHTHI,
BBINOJIHUBLINE PAa0bOTy, OQOPMUIM B COOTBETCTBUH C
TpeOOBaHUSMU OTYET O JIabopaTtopHO paboTe u
NpeJocTaBWiIM ero K 3amute. KaxaoMmy cTyneHty
3aJaeTcss HE MEHee Tpex BOIPOCOB IO TeMe
nabopaTopHoii pabotel. Habop BompocoB k 3amure
JIOBOJIUTCS IO CTYJICHTOB 3apaHee.

Texymmit

PacuetHo-
rpaduueckas
pabota

OOyuaronuiics B T€YEHHE CEMECTpa CaMOCTOATEIbHO
BBITNIOJIHSET PsiJ] pacueTHO-rpapuueckux paboT no Teme
pasnena. Ilpu mnpoBepke IpenonaBarellb KadyeCTBO
o(opMIIeHHS, TPABUIBHOCTh PACU€TOB U BHIBOJIOB.

[TpoMexyTOUHBII

KypcoBas pabota

KypcoBas paboTa BBINONHSETCS B COOTBETCTBUU C
WHIUBUAYATBHBIM 33JJaHUEM, CIAeTCs MO0 OKOHYaHHH
36 Henenb oOyueHusi. Pabota nomKHa OBITH BBITTOTHEHA
u opopMIICHA B COOTBETCTBHH C TpPECOOBAHHSIMH H
COJIEp>KaTh OIMKCAHWE BBHITOJHEHHS KaXKIOTO MYHKTa
3amanus. [Ipy TpoBepke MpernojaBaTelib OICHUBACT
KauecTBO O(GOpMIIECHUS, MPABUIBLHOCTh PACUETOB H
BBIBOJIOB.

IIpoMexxyTOuHBII

3auer

IIpomexxyTounas artecranus oOyyaromuxcs B (popme
3a4yeTa MPOBOJUTCS 110 Pe3yJIbTaTaM BBITIOITHEHUS BCEX
BUJIOB y4eOHOM paboThl, IPEIYCMOTPEHHBIX YUeOHBIM
IJIAHOM 10 JAHHOM TUCHUIUIMHE (MOYIIO), IPU STOM
YUUTHIBAIOTCSI  Pe3yJbTaThl  TEKYIIEro  KOHTPOJIS
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yCIIeBaeMOCTH B TeueHue cemectpa. OleHKa CTeNeHH
JOCTUKEHUS 00yJaroIuMHCS TUTAHUPYEMBIX
pe3yabTaTOB OOY4YEHHUs MO JUCIMIUIMHE (MOIYJIIO)
IIPOBOJMTCS IMPENOJABATENIEM, BEAYIIUM 3aHATHS 110
JUCHUIUTMHE (MOJIYJIF0) METOAOM SKCIEPTHOM OLIEHKH.
I[Io wroramMm mNpOMEXYTOYHOM  arrecTaluud IO
TUcHUIUIMHE  (MOJYJNI0)  BBICTaBISIETCS  OLIEHKA
«3a4TEHOY» WIN «HE 3aUTEHOY.

3ader mpoBoauTCA B ycTHOW (opme. B ayauropuu
HAXOJWTCS TperojaBaTesib U He 0ojee 5 YenoBeK M3
yyclia CTYJIeHTOB. Bo Bpems mpoBeleHusi 3ayeTa ero
yYaCTHHKAaM 3allpeniaercss UMeTb mpu cebe u
WCIIOJIb30BaTh CPEACTBAa CBS3H (COTOBBIC Tee(OHBI,
MUKPO(DOHBI U 11p.). CTyIEHTY BBIIAETCSI OMIIET C TpeMs
TEOPETUUECKUMHU BOIPOCAMH. KomnnuecTtso
JIOTIOJIHUTEBHBIX BONPOCOB — HE 0Oojee JBYX.
KonnuecTBo AOMONHUTENBHBIX BOMPOCOB 3aBUCUT OT
MIOJIHOTBl OTBETa CTYAEHTAa. BpeMs MNOATOTOBKH K
oTBeTy He Oosnee 40 MUHYT.

K mpoMexyTouHO#l aTrTecTanuu JOMYCKAIOTCS TOIBKO
CTY/CHTHI, BBITIOJHHUBILINE BCE BU/BI Y4eOHOU paboTHI,
MpelyCMOTpeHHbIe  pabodeld  mporpaMMmol o
JUCIUIINHE

IIpoMexxyTOuHBII

OK3aMeH

[IpomexyTouHas arrecranus oOydaronmxcs B Gopme
9K3aMEHa MPOBOIUTCS IO PEe3yJbTaTaM BBINOJTHEHUS
BCEX BHJOB Yy4eOHOU pabOTBI, MPEIYCMOTPECHHBIX
y4eOHBIM TUIAHOM IO JAHHOW JUCIMILTUHE (MOMAYIIIO),
P OTOM YYUTHIBAIOTCS PE3YJIBTAThl  TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTHU B TeueHue cemectpa. OreHka
CTCTICHH JIOCTIDKEHUSI O0YUYaIONUMUCS TUTAHUPYEMBIX
pe3ynbTaToB OOyuYeHHUs MO0 AUCHUILTUHE (MOIYJIIO)
MIPOBOJMTCS TIPEToaBaTesieM, BEIYIIUM 3aHATHS 10
JUCHUIUTHHE (MOJIYIIF0) METOAOM KCIEPTHOW OIIEHKH.
[Io wroramMm mNpPOMEXYTOYHOM  aTTeCTalld IO
auciumiIMHe  (MOJyNI0)  BBICTaBISIETCS  OILIEHKA
COTJIIMYHOY», «XOPOIIOY», «yIOBICTBOPUTEIHHO» WIU
«HEYJIOBIICTBOPHUTEIHHO.

DK3aMeH TPOBOAUTCS B yCTHOHU (opme. B aynuropun
HaXOUTCSI IPETIoAaBaTelb U He 00JIee MATH CTYICHTOB.
Bo Bpemsi mpoBeneHusi SK3aMeHa €ro ydacTHUKaM
3ampeniaeTcs WMETh TpH cede W HCIOJIb30BaTh
CpencTBa CBS3U (COTOBBbIE TenedOoHbl, MUKPOGOHBI U
mp.). CTyneHTy BbIIaeTcsi OUIET ¢ TpeMs BOMPOCAMHU.
KonndecTBo TOMOTHUTENBHBIX BONMPOCOB — HE OoJee
nByx. KonudecTBO  JOMONHHUTEIBHBIX  BOIPOCOB
3aBUCHT OT IOJIHOTHI OTBETA CTYACHTA. JITUTENIbHOCTD
sKk3ameHa 2 yaca (120 munHyT).

K mpoMexyTouHO# aTTecTanuu JOMYCKAIOTCS TOIBKO
CTYJICHTBI, BBITIOJIHUBIITUE BCE BUABI YICOHOH pabOTHI,
MpeIyCMOTpeHHbIe ~ pabodeld  mporpaMmoi 1o
TUCIUIUTHHE «DJIEKTPOJIMHAMHKA U PACIIPOCTPAHCHHE
PaZMOBOJIHY.
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7.2llkana u KpUTEPHUHU OLIEHUBAHUS Pe3yJbTATOB 00yYeHH s

IlokazaTenem OLICHUBaHUA KOMHCTCHHI/Iﬁ Ha pa3jIMYHbIX JTallaX Uux (bOpMI/IpOBaHI/IH SABJIACTCA

JOCTHKEHUE 00YJAIOIIMMHUCS TIAHUPYEMBIX PE3YJIbTATOB O0YUYSHHUS 1O AUCIUTLINHE (MOJIYIIIO).

Kpurepun onenuBanus
IToxa3zarenn 2 3 | 4 5
He 3auTeno 3aureHo
3HATH: OO0yuaromuiics OO6yuaromuiics OO0yuaromuiics OO0yuaromuiics
- OCHOBHBIE JIEMOHCTPHUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET MOJTHOE
MOHSATHS W 3aKOHBI | MOJHOE HETOJIHOE YaCTHYHOE COOTBETCTBUE
JNEKTPOJUHAMHUKH | OTCYTCTBHE HIIH COOTBETCTBUE COOTBETCTBUE CIICYIOLINX 3HAHHH:
, CBSI3aHHBIE C HEJIOCTaTOYHOE CIIETYFOLINX CIICIYFOLINX 3HAHHH! - OCHOBHBIE
pacnpocTpaHeHHE | COOTBETCTBHE 3HAHMH: - OCHOBHBIC MOHSATHS U
M PaaHOBOJIH; CIIEIYIOIINX - OCHOBHBIC TOHATHS U 3aKOHBI
- 0COOCHHOCTH 3HaHWI: HOHATHS M 3aKOHBI 3aKOHBI ANEKTPOJHHAM
9KCIIEPHUMEHTAJIbH | - OCHOBHBIC NEKTPOIMHAMUKH 3NEKTPOJHHAM UKH,
OT0 HCCJICAOBaHMS | IOHSTHUS U 3aKOHBI | , CBSI3aHHBIE C UKH, CBSI3aHHEIE C
paamoTpacc. NIEKTPOIVHAMHUKH | PACIIPOCTPaHCHUE CBSI3aHHEIE C pacrnpocTpaHeH
, CBSI3aHHBIE C M paJMOBOJIH; pacrpocTpaHeH nuem
pacnpocTpaHeHue | - 0cOOEHHOCTH nuem PaIroBOIIH;
M paJUOBOJIH; OKCTIEPUMEHTAJIbH PaIroBOIIH; - 0COOCHHOCTH
- 0COOEHHOCTH OT0 MCCIIEIOBaHUs | - OCOOCHHOCTH HKCIIEPUMEHTAIBHOTO
OKCIIEPUMEHTAIbH | pajnoTpacc. 9KCTIEPUMEHTAIBHOTO UCCIIeJOBaHUS
oro uccnenoBanus | Jlomyckarorces UCCIeOBaHUS panuoTpacc.
paamoTpacc. 3HAYHTEIbHBIC paamoTpacc. CB00OOIHO omepupyeT
omoKy, Jomyckarorcs NPHOOPETEHHBIMH
NPOSIBIIAETCS HE3HAYHUTEIbHBIC 3HAHUSAMH.
HEJIOCTATOYHOCTD | OIIMOKH, HETOYHOCTH,
3HAaHWM, 1O PALY 3aTPYAHECHUS IPH
HoKasareJen, AHAJINTHYECKHX
oOyuaromuiics orepanusx.
HCIIBITBIBACT
3HAYUTEIIbHbIC
3aTPYyAHCHUSI TIPH
OIEPUPOBAHIH
3HAHUSIMH TIPH UX
nepeHoce Ha
HOBBIE CHTYalIUH.
YMeETB: Oo6yqarommiics He | OOyvaromuiics OO0yJatomntuiics OO0yJatomntuiics
- BBISIBIIAITH yMeeT WU B JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPHUPYET ITOJTHOE
bu3HUecKyro HEJ0CTaTOYHOU HETOJTHOE YaCcTUYHOE COOTBETCTBHE
CYIIHOCTb CTCIICHH YMEeT: COOTBETCTBHE COOTBETCTBHE CIIEYIOIIUX YMEHUIH:
SIBJICHUH 1 - BBISIBISITH CIIE/TYIOLIIIX CIIEIYIOLIMX YMEHHIA: - BBISIBJIATH
MPOLIECCOB B (busnueckyro YMEHH: - BBISIBJIATH (bHU3UYECKYIO CYLIHOCTh
paaroTpaccax u CYIIHOCTb - BBISIBISITH (bU3UYECKYIO CYIIHOCTh | SIBJICHHUI U MPOIIECCOB B
MIPaBUIILHO SIBIICHUHN 1 (hu3nIecKyIo SIBJIEHUH U IIPOLIECCOB B | paguoTpaccax u
BBIOMPATh METO/IbI | MPOIIECCOB B CYIIHOCTb panroTpaccax u MPaBUJILHO BEIOUpATh
pacuera; paaroTpaccax u SIBJICHUI U MpaBUIILHO BEIOUpATh METO/Ibl pacyeTa;
- BBISIBIIAIT NPaBUIIBHO MPOLIECCOB B METO/Ibl pacyera; - BBUSIBISITH
0COOCHHOCTH BBIOMPATh METO/BI | pajuoTpaccax u - BBISIBIIATH 0COOCHHOCTH
paauoTpacc, pacuera; MPaBHILHO 0COOCHHOCTH paauoTpacc,
CYILECTBEHHO - BBISIBIIAITH BBIOMpATh METO/BI | paxuoTpacc, CYIIECTBEHHO
BIIMSIOIIMX Ha 0COOCHHOCTH pacuera; CYIIECTBEHHO BIIMSIFOLIMX Ha
pacmpocTpaHeHHe | pamuoTpacc, - BBISIBIIAITH BIMSFOLIMX Ha pacrpocTpaHeHue
PaIHOBONH U CYIIECTBEHHO 0COOEHHOCTH pacnpocTpaHeHue PaIHOBOJH
MPaBHIbHO BIIMSIIOIIMX Ha panuoTpacc, PaIHOBOJH U MPaBUJILHO BBIOUpATh
BBIOMPATH pacnpocTpaHeHHe | CYIIECTBEHHO NPaBUJILHO BEIOUpATh H3MEpHUTENbHOE
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M3MEpHUTEIILHOE PaIroOBOIH U BIIMSIIOIINX HA N3MEpHUTEIBLHOE o0opynoBanue aist
obopynoBaHue MPaBHIBHO pacmpocTpaHeHue | 060pyIOBaHHE I 9KCTIEPUMEHTAIBHBIX
JUIS BBIOMPATH PaIMoOBONH 9KCTIEPUMEHTAIBHBIX HCCIIEOBaHMM.
9KCTIIEPUMEHTANBH | M3MEPHUTEIBHOE MPaBHIBHO WCCIIEOBaHMI. CBoOoHO omepupyer
BIX obopynoBanue BEIOMpPATH ‘YMeHHs 0CBOCHEI, HO IpHOOPETEHHBIMHU
UCCIIE0OBaHNUI. JUIS HU3MEPHUTENHEHOE JIOITYCKaroTCs YMEHUSIMH, IPUMCHSIET
9KCIIEPUMEHTANIBH | 000pyaOBaHME HE3HAYHUTEIbHbIC UX B CUTyalusix
BIX JUISt OIIMOKY, HETOYHOCTH, MOBBILIEHHOH
UCCIIeIOBaHU. 9KCIIEPUMEHTAIbH | 3aTPYAHEHHUS MPH CJIO’KHOCTH.
BIX AHAJTUTUYECKUX
UCCIeI0BaHMU. orepanusx, IepeHoce
HonyckaroTcs YMEHHI Ha HOBBIE,
3HAYUTEIbHBIC HecTaHJapTHbIC
OIIINOKH, CUTYAaIIHH.
MPOSIBIISIETCS
HEJIOCTATOYHOCTh
YMEHHU, 110 psAny
MOKa3aTescH,
oOygaromuics
UCTIBITHIBAET
3HAYUTEIIbHbIC
3aTpyIHEHUs IPU
OTIEPUPOBAHIH
YMEHUSIMH TIPH X
nepeHoce Ha
HOBBIE CUTYalllH.
BJIAJeTh: OO6yuaronuiicst He | OOydaromuiics B OO0yuaronuiics OO0yuatommiics B
- OCHOBHBIMH BIafeeT WM B | HEJAOCTATOYHOMH YaCTHYHO BIIaJICCT: MIOJTHOM 00BeMe
METOJlaMU HEJIOCTATOYHOH CTEIICHH BIIAJICET: | - OCHOBHBIMH METOJaMH | BIaJCeT:
pacdera CTEIICHH BIIaJIceT - OCHOBHBIMH pacdera paguoTpacc; - OCHOBHBIMH METOJIaMH
pazauoTpacc; - OCHOBHBIMH METOJlaMU - HaBbIKaMH pabOTHI C pacdera paguoTpacc;
- HaBBIKAMHU METOJIaMH pacuera N3MEPHUTENBHBIM - HaBBIKaAMH pabOTHI C
paboThI ¢ pacuera paznuoTpacc; o0opynoBaHuEM, a N3MEPHUTENBHBIM
M3MEPHUTENHLHBIM paauoTpacc; - HaBBIKAMHU TaKKe MpUeMaMu obopynoBaHuem, a
obopynoBaHueM, a | - HaBBIKAMU paboThI ¢ 00paboTku U TaKxe mpueMaMu
TaKXKe MpueMamMu | paboTHI C U3MEPUTEIIbHBIM [IPEICTaBICHUS 00paboTKH U
00paboTku U M3MEPHUTENLHBIM 000py/IOBaHUEM, a | MOJYYEHHBIX JIJAHHBIX C | HPEICTABICHUS

MpPe/ICTABICHUS 000opy/IOBaHUEM, & | TAKXKe MPHEMaMU | MOMOIIBIO MOJYYEHHBIX JAHHBIX C
MOJTYYSHHBIX TaKKe MpueMaMu | o0paboTKu u MPOrPaMMHOTO MOMOUIBIO
JIAHHBIX C 00paboTKu u MPe/ICTABICHUS obecrieueHusl. MPOrPaMMHOTO
MOMOIIIBIO MpPe/ICTABICHUS MOJTYYSHHBIX HaBbIKH OCBOEHBI, HO obecrieueHusl.
MPOrPaMMHOTO MOJTYYSHHBIX JIAHHBIX C JIOTYCKAIOTCS CB0OO/THO MTPUMEHSIET
o6ecnequI/I${. JAaHHBIX C IIOMOIIIBIO HC3HAYUTCIIbHBIC TOJIYYCHHBIC HABBIKU B
IIOMOIIIBIO IMporpaMMHOTO OH]I/I6KI/I, HCTOYHOCTH, CUTyaludax
MIPOrpaMMHOTO obecrieyeHusl. 3aTPyIAHEHUS TIPU HOBBIIICHHON
obecrieyeHwsl. OOGyuatouuiicst AHATUTUYECKUX CJIOHOCTH.
HCTIBITHIBACT oreparusx, rnepeHoce
3HAYUTCIIbHBIC yMeHI/Iﬁ Ha HOBBKIC,
3aTPyAHCHUS IIPH | HECTaHIAPTHHIC
MPUMEHCHUU CUTYAIHH.
HABBIKOB B HOBBIX
CHUTYaIUsIX.

IlIxana oueHUBAHUA IPOMEKYTOYHOH aTTECTALMM: 32a4YeT

Ixama oneHUBaHUA

Onucanue

3auteHo

HAaBBIKOB

TabIumax

IIOKa3aTecisiM,

Beinonnens! Bce BUIBI yueOHOH pabOThI, MPEeTyCMOTPEHHBIE Y4eOHBIM
mwiaHoM. CTyZleHT JeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
[IPUBEJECHHBIM
MPUOOPETEHHBIMU 3HAHUSMHU, YMEHUSIMHU, HABBIKAMHU, MPUMEHSET HX B

ornepupyer
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CUTYallUsX MOBBIIIEHHOW CIO0XXHOCTH, HE UCHBITHIBACT 3aTPyIHEHUI MpHU
AQHAJMTUYECKUX OIepalusx, NEepeHoce 3HAaHUM U yMEHHUIl Ha HOBBIE,
HECTaHJIaPTHbHIE CUTYAIIHH.

He 3auteno

He BbmonHen oauH win  Oojee BHUAOB  yueOHOH  paboTHI,
HPEyCMOTPEHHBIX y4eOHBIM I1aHOM. CTYAEHT JEMOHCTPUPYET MOJIHOE
OTCYTCTBHUE WJIM HEJJOCTATOYHOE COOTBETCTBUE 3HAHHM, YMEHUIA, HABBIKOB
HPUBEICHHBIM B TAaOJIHMLAX IOKA3aTeNsIM, JOIYCKAIOTCS 3HAYUTEIbHBIC
OLIMOKH, MPOSIBIISICTCS OTCYTCTBHE 3HAHWMN, YMEHHI, HABBIKOB IO PSIY
HIOKa3aTeliei, CTYJeHT He MOXKET OIIEPUPOBATh 3HAHUSAMH U YMEHUSIMU TIPH
UX TMIEPEHOCE HAa HOBBIC CUTYAIIHH.

IIIxana oneHUBAHUSA HpOMe)l(yTO‘lHOﬁ aTTeCTaluu: KypcoBast paﬁoTa.

Beinonnenue u 3amura
KypCOBOI1 pabOThI

OTIUYHO: Kputepuu onieHuBanms: —

KosrdecTBo HaOpaHHBIX COOTBETCTBUE TEXHHUECKOMY

0aJIOB 32 MOSICHUTEILHYIO 3a/1aHUI0:

3aIUCKY U 3aIIUTy PabOThI — 3 OaJa — MOJIHOE

9-10. COOTBETCTBUE TEXHUYECKOMY

Xoporo: KonuuecTBo 3a[aHUIO, BEIIIOJHEHEI BCE

HaOpaHHBIX OAJIIOB 3a 3a7aHus U3 METOUYECKUX

MOSICHUTEIILHYIO 3aITUCKY U yKa3aHUH

3amuTy paboTsl — 7-8. 2 Gayuta — MoJIHOE

Y 10BIETBOPUTEIIBHO: COOTBETCTBUE TEXHUYECCKOMY

KommaecTBo HaOpaHHBIX 3a/1aHUI0, BHIIIOJIHEHO B

0aJlIOB 32 MOSICHUTEIIbHYIO [TOJIABJIAOIIEE OOJIBIITHHCTBO

3aIHCKY U 3aIIUTY paObOThI — JIOITOTHUTEIBHBIX 3aJaHUI U3

5-6. METOJIMYECKUX YKa3aHUN

KonnuecTBo HabpaHHBIX 1 6ann — He moaHOE

0aJI0B 3a MOSICHUTEIBbHYIO COOTBETCTBUE TEXHUYECKOMY

3aIHCKY U 3aIIUTY padOThI — 3aJaHUI0, BHIIIOJIHEHA TOJIHKO

0-4. YacTh JOIOJHUTEILHBIX
3aJlaHui

0 0amI0B — HE COOTBETCTBUE
TEXHUYCCKOMY 3aJaHHIO, HC
BBITTOJIHCHBI AOIMMOJIHHUTCIBHBIC
3aJaHusA UJIM BBITIOJTHCHA
TOJIBKO MaJjiad uX 49aCTb —

KauecTBO MOsICHUTENBHOU
3aMUCKHU:

3 6aia — HoCHUTENbHAS
3anucKa UMeeT JIOTHYHOE,
IIOCJIEI0BATEIBHOE
U3JI0’)KEHUE MaTepuaa ¢
COOTBETCTBYIOIIUMU
BBIBOZIAMU 1 0OOCHOBAaHHBIMHU
MOJIOKEHUSMU

2 Gauta — MOSICHUTEINIbHAS
3anycKa UMeeT TPaMOTHO
U3JI0’KEHHYIO TEOPETUUYECKYIO
IJIaBy, B HEW Mpe/ICTaBICHbI
JIOCTAaTOYHO MOAPOOHBIN
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aHaJu3 U KPUTHUYECKUI
pa3bop mpakTHUECKOM
JIeSITEIbHOCTH,
IIOCJIC0BATEILHOE
M3JIOKEHUE MaTepHalia ¢
COOTBETCTBYIOIIUMU
BBIBOJIAMH, OJHAKO C HE
BIIOJIHEC 00OCHOBAHHBLIMHU
MOJIOKEHUSAMU

1 Oa1 — mosiICHUTEIbHAS
3aIIMcKa UMeET
TEOPETUYECKYIO TJIaBY,
0asupyercs Ha MPAKTHIECKOM
MaTepuase, HO IMeeT
MMOBEPXHOCTHBIN aHAJIN3, B
HEH IIPOCMAaTpPUBACTCS
HETNOCIEI0BATEILHOCTD
U3JI0KEHUS MaTepuraa,
MIPEICTaBICHBI
HEOOOCHOBAHHBIE MMOJIOKEHHUS
0 6amn — nosICHUTEIIbHAS
3aIlMCcKa He NUMEET aHajau3a, He
OTBEYaeT TPeOOBAHMSIM,
H3JI0KEHHBIM B METOINYECKHX
pexomeHnanusax kapeapsl. B
paboTe HeT BBIBOIOB JIN0O
OHH HOCST JI€KJIApAaTUBHbBIN
Xapakrep.

3amura KypcoBoi paboThl:

3 Gayuta — mpu 3aIIuTe
CTY/AEHT IMOKa3bIBaeT
ri1iy0OKO€e 3HaHHE BOIIPOCOB
TEMBI, CBOOOIHO ONIepUpPYET
JTAHHBIMH WCCIICIOBAHMS,
BHOCUT OOOCHOBaHHBIE
MPEIOKEHMSI, JIETKO
OTBEYAEeT Ha MOCTaBJICHHbIE
BOTIPOCHI

2 Gayuta — MpH 3aluTe
CTY/ICHT TIOKa3bIBACT 3HAHUE
BOIIPOCOB TE€MBI, OIIEPUPYET
JTAHHBIMH UCCIICIOBAHMS,
BHOCHUT NPEATIOKEHUS IO TEME
HCCIIeI0BaHus, 0e3 0COOBIX
3aTpy/IHEHUH OTBeyaeT Ha
MOCTaBJICHHBIE BOIIPOCHI

1 Gamn — mpu 3a1UTe CTYACHT
MIPOSIBIISIET HEYBEPEHHOCTH,
MoKa3bIBaeT ciaaboe 3HaHUe
BOTIPOCOB TEMBI, HE BCETa
JTaeT UCUEPIIbIBAIOIINE
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apryMEHTHPOBAHHBIC OTBETHI
HAa 3aJ]aHHBIE BOTIPOCHI

0 GayuI0B — IpH 3aIUTE
CTYJCHT 3aTPyIHSICTCS
OTBEYATh Ha IIOCTABJICHHBIE
BOIIPOCHI TI0 €€ TeME, HE 3HaeT
TEOPHUH BOMPOCA, IPH OTBETE
JIOITYCKAaeT CYIICCTBCHHBIE
OIIINOKH.

MaxkcuMabpHOE KOIHYECTBO
6amnos — 9.

IIIxana oneHUBAHUSA HpOMe)l(yTO‘lHOﬁ arreCTalmm: 3K3aMEeH

[Ixana orteHnBaHus

Omurcanue

O1ianyHo

BeimonHeHs! Bce BHIIBI pabOTHI, TPEAYCMOTPEHHBIE YU€OHBIM TUIAHOM.
OO6yuarouuiics JIEMOHCTPUPYET BBICOKHUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIH, BCECTOPOHHEE, CUCTEMATUYECKOE 1
rny0okoe 3HaHue Yy4yeOHOro Marepuaiga, CBOOOJHO BBINOJHSET
IIPAKTUYECKHUE 3aJaHUsl, CBOOOJHO ONEpUPYET 3HAHUSIMH, YMEHUSIMU,
IIPUMEHSIET UX B CUTYallUsX IOBBIIIEHHOMN CJIOKHOCTH.

Xopomo

BeimonHeHs! Bce BHIBI pabOTHI, IPEAYCMOTPEHHBIE YU€OHBIM TUIAHOM.
OO0yyaromuiicst AEMOHCTPUPYET CPEAHUIN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTENbHbIE  OMMOKH, HETOYHOCTH, 3aTPyIHEHUS  MpH
AHAIUTUYECKUX ONEpalUsAX, EPEHOCEe 3HAHUNW M YMEHUU Ha HOBBIE,
HECTAaHIaPTHbHIE CUTYAIUH.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BrimonHeHbI Bce BUABI padOTHI, MPEAYCMOTPEHHBIE YUEOHBIM TIJIAHOM.
OO6yyarommiics JEMOHCTPUPYET IIOPOTOBBIN YPOBEHb
c(hOPpMUPOBAHHOCTH  KOMIIETEHITUH: B XOJIe  KOHTPOJBbHBIX
MEPONPHUIATHIA JTOMYCKAIOTCS OIMIMOKH, TMPOSBISETCS OTCYTCTBHE
OT/ENbHBIX 3HAHWM, YMEHUW, HABBIKOB, OOYYAIOIIUNUCS HCIBITHIBACT
3HAYUTEIbHbIE 3aTPYJHEHHUS TIPU ONEPUPOBAHUM 3HAHUAMH U
YMEHHSIMHU NPH KX MIEPEHOCE HAa HOBBIE CUTYallHH.

HeynosnersopurensHo

He BbImonHeHBl Bce BHJBI PAaOOTHL, MPEAYCMOTPEHHBbIE Y4E€OHBIM
wiaHoM. OOyuyarouuiicss He MOJXKeT II0Ka3aTh 3HaHUS Ha YpPOBHE
BOCIIPOU3BEJCHUSI M OOBACHEHHA HH(POpMAIMU, JIEMOHCTPUPYET
MUHHMAaJIbHBIE 3HAaHUS TEOPETUYECKOTO MaTepuaiia, JO0MyCcKaeT
CYIIECTBEHHbIE OIIMOKH, HE MOXET IoKa3aTb WHTEJUIEKTyaJbHbIe
HaBBIKH PENICHHS MPOCTHIX 3ajad.

Ikana oueHMBaHUS TEKYILIEr0 KOHTPOJISA

HaumenoBanue
KOHTPOJIA
pEe3yJIbTaTOB
o0ydeHus

IITxana oneHuBaHUA Onucanue

Brimonnenue 3auteHo: 2 u Gonee 6aIOB. B kauecTBe (op™M TEKyIIErO KOHTPOIS
nmabopaTopHOU OO6mmit 6anmn CKIaABIBACTCS M3 | HCTIOIB3YIOTCS OTYETHI o
paboTHI 10 TeMe CIIEYIOIINX TIOKa3aTeNeH: 1a00paTOPHBIM paboTam. K
paszzuena - paboTa BBITIOJIHEHA B CPOK; BBITIOJTHEHUIO JIA0OpATOPHOUW PabOTHI
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- ohopmieHue paboThI
COOTBETCTBYET TPEOOBAHUSAM;

- pacueTHas U rpaduyeckast
4YacCTb BbIIIOJIHCHBI BEPHO,

- BBIBOJIBI IO Pa0OTE JIOTUYHBI U
00OCHOBAHBI.

JTOTTYCKaIOTCS obOyyJaromuecs,
IIOATrOTOBUBIINEC IMPOTOKOJIBI
BBITTOJIHEHHSI pabOTHI B COOTBETCTBUU C
ﬂeﬁCTBYIOHlHMH METOANYCCKUMHU
ykazaHusiMu. OTder 1mo Jj1abopaTopHO
pabote COJZICPIKUT MIPOTOKOIT
NIPOBEICHUS paboTHI, pacuersl,
rpaMUecKyro 4acTb, BBIBOBI.

PacuetHo-
rpaduyueckas
paborta

«OTINYHO»:

- paboTa cana B CpOK;

- pacueTtHas u rpaduyeckas
4acTh BBITIOJHEHBI BEPHO, JINOO
HMMEIOTCS He3HAYUTEIIbHbIE
HEJIOYETHI, HE BIMSIONIUE Ha
KOHEYHbIN pe3yibTar.
«Xopo1oy: pacueTHas 4acTh
BBHITIOJTHEHA BEPHO; B
rpau4ecKoil 4acTu ecTh
HEJO0YETHI.

«Y 10BIETBOPUTEIILHO»: B
pacueTHo U rpaduyecKoit
YaCTH €CTh HEJOYETHI.
«HeynoBneTBOpUTENLHOY: B
pacueTHoOM u rpaduyecKoit
Y4acTH eCTh IpyObIe OMNOKH.

3aganue Ha PI'P Bbimaercs Ha mepBom
3aHSTUU COOTBETCTBYIOILETO pa3jena
mucruiuiiael.  PI'P momxHa  OBITH
BBHIIIOJIHEHA B COOTBETCTBHH c
JEHCTBYIOIUMHA METOAUYECKUMU
YKa3aHUSIMHU.

NupuBunyanbHble
3aJauu

«OTIUYHON:

- 33/1a4ya cJlaHa B CPOK;

- pacueThl BBIIIOJHEHBI BEPHO,
pe3yJIbTaT NPEACTABIIEH C
JOCTATOYHOU TOYHOCTBIO U B
TpeOyeMoil pa3MepHOCTH;

- ohopmIiIeHHE COOTBETCTBYET
YCTAHOBJICHHBIM TPEOOBAHUSM.
«X0opomIo»: pacyeTsl
BBITIOJTHEHBI BEPHO, HO
MIpe/ICTaBIEHbl UMEIOTCS
HEJ0YETHI B IIPEACTABICHUN
pe3yJIbTaTOB UK O(POPMIICHUH.
«Y IOBIIETBOPUTEIBHO»: B
pacuerax ecTb He3HaUUTeIbHbIE
omnOku, ohopMiIeHHE HE
COOTBETCTBYET TPEOOBAHUSIM.
«HeynoBneTBOpuTENBLHOY: B
pacdeTax rpyobie ONTHOKH.

3amaun BBIAAIOTCS HA TIEPBOM 3aHSATUU
COOTBETCTBYIOILIETO pasnena
IUCHHUIUIMHEBL. 3amadyd  JO0JDKHBI OBITh
BBIIIOJJHEHEI B COOTBETCTBHM  C
JEHCTBYIOIUMHU METOIUYECKUMHU
YKa3aHUSIMU.

7.3 O1leHO4YHBbIE CpeCcTBA

7.3.1 Tekymuii KOHTPOJIb

Ilpumepor munoswix 3a0au
3anmava 1. M3BecTHa MIOTHOCTH MOTOKAa MOIIHOCTU. OmpenenuTth AEUCTBYIOIIEE 3HAUECHUE
HaANPSKEHHOCTH AIEKTPUYECKON COCTABIIAIOLIEHN MO 3JIEKTPOMAarHUTHON BOJIHBL.
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Bap. a 6 8 2 0 e
4,24 6,62 9,93 13 15 17

M, nBt/m?

3amauya 2. OnpenenuTbs HANPsSHKEHHOCTh IOJISI IPU  PacHpOCTPaHEHUM pAJUOBOJIHBI B
CBOOOJTHOM TPOCTPAHCTBE, €CIM M3BECTHBI MOUIHOCTh M3JIydeHUs, K03()uumeHT HarnpaBieHHOTO

HeﬁCTBHH AHTCHHBI U paCCTOSHHUC.

3amaua 3. Onpenenuts K0dpPHUIEHT

Cpebl.

Bap. a 6 8 2 0 e
P, BT 200 1000 4000 5000 5000 9000
D 20 4 4 12,8 2 10
r, KM 346 100 50 100 40 100

NOorJIOmCHUA, €CJIN HM3BCCTHBI

yacToTa U IMapameTpsl

3anayva 4.
®peHens 1715 CepeauHbI TPACCHI.

3az[aqa 6. 3BecTHa HAaIMpPs’KCHHOCTD ITOJIS, OIPEACTIUTD IJNIOTHOCTD IMTOTOKAa MOIITHOCTH.

33.2[2[‘1& 7. U3BecTHa HaIMpsPKCHHOCTD IOJIS, OIPEACTIUTD IJIOTHOCTD ITOTOKA MOIITHOCTH.

Bap. a 6 8 2 o] e
€' 10 4 80 10 4 80
o, Cm/m 0,01 0,001 4 0,01 0,001 4
f, Ky, 300 30000 20 200 60000 30

BaﬂaHH qacToTa U IMPOTSAKCHHOCTL TPACCHI. Ol'[peI[eJ'H/ITB paaunyc nepBoﬁ 30HBbI

Bap. a 6 B r a e
f, Ky, 4 6 7,5 2 6 7,5
r, KM 35 40 45 20 35 40

Bap.

a

6

B

r

a

e

En, MB/m

4,24

6,62

9,93

13

15

17

Bap.

En, MKB/Mm

471

125

75,4

264

538

628
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3anaua 8. OnpeaenuTb MOIIHOCTD U3ITyYeHHUS, €CIIM U3BECTHBI KO (PHUIIMEHT HAPABICHHOTO
JEMCTBUSL aHTEHHBI, PACCTOSIHME M HANPSXKEHHOCTh MOJS MPH PaclpoCTPaHEHHM B CBOOOJHOM
IIPOCTPAHCTBE.

Bap. a 6 B r )i} e

D 100 50 10 75 10 30
r, KM 1000 500 100 25 300 200
Ez, MKB/Mm 144 216 192 173 576 432

3&,[[3‘13 9. OHpe,I[CJ'II/ITI) MOINHOCTh U3JTY4YCHUSA, €CIIU U3BCCTHEBI KOB(b(i)I/II_II/IeHT HaITpaBJICHHOI'O
I[GﬁCTBHSI AHTCHHBI, PACCTOAHHUC W HANPSIKCHHOCTL IOJIA IMPU paClpOCTpaHCHUH B CBOGOI[HOM

MIPOCTPAHCTBE.

Bap. a 6 B r a e
Am 15 1250 15000 5 1500 20000
€' 4 10 80 4 10 80
o, Cm/m 0,001 0,01 4 0,001 0,01 4

3anada 10. Onpenenuts MOIHOCTD U3ITyYSHHSI, €CITH N3BECTHBI KOO(PPHUIIMEHT HAPaBIEHHOTO
JICWCTBHS aHTCHHBI, PACCTOSHUE W HANPSHKEHHOCTH TOJIS TPH PACHPOCTPAHEHWH B CBOOOIHOM

IIPOCTPAHCTBE.

Bap a 6 B r 4 e
f, Ky, 300 30000 20 200 60000 30
€' 10 4 80 10 4 80
o, Cm/m 0,01 0,001 4 0,01 0,001 4
X, M 2 10 10 1,5 2 15

dopMaT npeACTABJICHHSA pe3yJabTaTa

Hano Pemenue

f=131Tn
=29
c=3-10® m/c
T-?2w-7
A—=2Vv-=-21-7

Otser: T = T = 10 = V= A=

Ilpumep pacuemmno-zpaghuueckoi pabomot

PaccuutaTte KOHpUTYpaIuio 0071aCcTH, CYIIECTBEHHON MPH PaCIPOCTPAaHEHUHU PAAMOBOIH, JJIS
JUIMHBI BOJHBI A, €CIIM PAcCTOSHUE MEXAY MCTOYHMKOM A u mpuemHukoMm B paHo L. Pacuer
npoBecTH He MeHee ueM Jutst 20 paanycoB 30H @penens ¢ Homepamu N=1 u n = 8.

PesynbraT npencraButh B Buje rpaduka 3apucumoctu Y = f(X) (cm. puc. 1).



Puc. 1. Ilpumep npencrabiieHus pe3yabTaToB pacuera
MGTOZII/ILIGCKI/IG PEKOMCHAAINN

Kondurypauuto cyuecTBeHHOM 001acTH ONPEAeNsIoT Mo paanycam 30H Openens s
IUIOCKOCTH, NepHeHIuKyIsipHoi muauu AB (puc. 2).

Puc. 2. Iloctpoenue 308 @peHens Ha IIIOCKOCTH

[Tpu cobmroaenun ycnoBus L >> A paguyc 30HBI ¢ TPOU3BOIBLHBIM HOMEPOM N MOKET OBITh
BBIYHCIICH 110 (hopMyIIe:

ApoTo
Po t 7o

n:

rae N — uenoe uucno; A — JJMHA BOJHEL P, — Kparyaiiiee pacCTOSHHE OT MCTOYHHKA A 110
MJIOCKOCTH; 1) — KpaT4yaiIiee paccTossHue OT MpUueMHHKa B 10 mimockocTw.

[Mockonbky L = pgy + 19, TO popMyny y100HO MPEACTABUTH B BUJIE:

Apo(L — po)
R, = f”

IlocnenoBaTenbHO 3a7aBas 3HAUCHUS '00 B Jualria3oHe OT 0 A0 L, MMoJIy4aroT COOTBCTCTBYIOIIHE

3Ha4YeHus paauyca 30HbI @penenst Rn. [Ipu mocrpoenuu rpaduka oTIeIbHO CTPOST BEPXHIO YacThb
obuiacTu (MOJIOXKUTENIbHBIC 3HAYEHHsI Rn) ¥ HIDKHIOIO YacTh (OTpUIIATEIbHBIC 3HAYCHUS Rp).
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Tunoevie 6onpocwl K 3auume 1a60pamopHvIxX padom

Pasznen 1

1. Uto moHuMaeTcs 1oj BOJHOBBIM IIPOLIECCOM?

2. KakoBbl 001111€ CBOHCTBA BOJTHOBBIX MTPOIIECCOB?

3. Kakas BoJiHa Ha3bIBACTCSl TAPMOHUYECKOM?

4. Yro Takoe QpoHT BoJHBI? KakoB OH AJSl TUIOCKUX, HUIMHAPUYECKUX U CHEPUUECKUX
BOJIH?

5. YUto Takoe BEeKTOp MJIOTHOCTH MOTOKA MOILITHOCTH?

6. Kakue BOJIHOBBIC SIBJICHHMSI CBS3aHbI C PACHPOCTPAaHEHUEM »3JIEKTPOMATHUTHBIX U
AKyCTUYECKHUX BOJH?

7. Kakue ueTbIpe BEKTOpa CIIy,aT MaTEMaTUYECKONW MOJIENbIO 3JIEKTPOMArHUTHOTO MO ?
KakoBsl ux pazmepHoctu?

8. Kak 3anuceIBaroTCs MarepuaibHble YpaBHEHUS 1J1s1 BEKTOPOB 3JIEKTPOMArHUTHOTO MOJIS
B BaKyyMe U ujieaibHoM nuanekTpuke? KakoB ux ¢puznueckuit cmpici?

9. Kakyto pa3MepHOCTh UMEET AUDJIEKTpUUECKasi IPOHULIAeMOCTh B cucteme CI?

10. Kakyto pasmMepHOCTb UMEET MarHUTHasl IPOHULIaeMOCTh B cucreme CU?

11. Kak BBOJIATCS OTHOCUTENIbHbIE 3HAUEHUS JUDJIEKTPUUYECKOM U MarHUTHOU
MPOHUIIAEMOCTEMN ?

Paznen 2

1. Kakas cpena Ha3bIBaeTCsl UACATIBHON TUIEKTPUUECKON?

2. Kak xmaccuummpyroTcst cpesibl 0 BEIMYMHE W BUAY (DYHKIIMOHAIBHOW 3aBUCHMOCTH
UX AJIEKTPOAMHAMHUYECKUX [TapaMeTpoB?

3. Kakue cpenbl Ha3bIBalOTCA JIMHEHHBIMH M HEJIWHEHHBIMHM, OJHOPOJHBIMH U
HEOJIHOPOAHBIMU, U30TPOITHBIMU U aHU30TponHbIMU? [IpuBeuTE NpUMEpHI.

4. Kakue ¢puznueckue 3aK0HbI OTpaxaroT ypaBHeHUs Makcseiia?

5. 3anummre uyeThlpe ypaBHeHUss MakcBemna B Aud@epeHInanbHOl U UHTErpaabHON
dopmax. KakoB ux ¢uznyeckuit cMpici?

6. Kakoe nose Ha3pIBa€TCsl MOHOXPOMATHYECKUM? 3alUIIUTE IEPBOE U BTOPOE YPaBHEHUS
MakcBesia st KOMIIJIEKCHBIX aMIUIUTY]T BEK TOPOB MOJIS.

7. YTo Takoe TaHTe€HC yIJia JUJIEKTPUIECKUX NIOTEPH?

8. KakoB (u3nueckuii cMbICI BEJIWYMH, BXOJIAIIMX B ypaBHEHHE OajlaHCa MTHOBEHHBIX
3HAYEHHU I MOIIHOCTEH B JIEKTPOMArHUTHOM ToJie?

9. Yto takoe Bextop [loitHTrHra? Kak ero paccunrars? KakoBa ero pasmepHOCTh?

10. Kak BBOauTCSl KOMIUTIEKCHBINA BekTOp [loiiHTHHTA?

11. Kakue cooTHOIIEHUS HAa3bIBAIOTCS TPAHUYHBIMH YCIIOBUSIMU JJIs1 BEKTOPOB M0JIsA?

12. KakoBbl pu3ndeckre NpuIMHbI U3MEHEHHsI BEKTOPOB I0JIsI HA TpaHuUIIE pa3jiena IByX
cpen?

13. 3anumnTe rpaHUYHbIE YCIOBHS ISl KOMIUIEKCHBIX aMIUIMTYJl BEKTOPOB IOJISI HA
MOBEPXHOCTHU U/I€aJIbHOTO TPOBOJHHKA.

Pa3nen 3

1. 3anumunTe pelmeHWE OAHOPOJHBIX BOJIHOBBIX YpPaBHEHMH M IUIOCKHUX BOJIH,
pacnpoCTPaHSIOUIUXCS B UJCAIbHOMN TUANIEKTPUUYECKON cpesie BIOJb OCH Z.

2. Kak B MeTO/I€ KOMIUIEKCHBIX aMIUIUTYJ] HAXOAATCSI MTHOBEHHBIE 3HAYEHUSI BEKTOPHBIX
U CKaJISIPHBIX BEJHYUH?

3. Il;mockast BOJIHAa pacnpoCTPAHSETCs BIOJIb OCH Z B OJHOPOJHON M30TPOIHOW Cpene C
MPOBOAMMOCTBIO OTIMYHON OT Hy/s. BekTop E BONHBI HampaBi€H BAOJb OCH X. 3alUIIUTE
KOMIUIEKCHBIE aMIUIUTY1bl BEKTOPOB E 1 H U NX MTHOBEHHBIE 3HAYECHMUS.

4. Chopmynupyiite onpeaeneHus: U 3alulINTe pacdeTHbIe GopMyssl (pa3oBOil CKOPOCTH,
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JUTMHBI BOJIHBI U XapaKTEPUCTUUYECKOTO COTMPOTUBIICHUS CPEIbI.
5. Kakoga (haza xapakTepuCcTHYECKOTO COPOTUBIICHUS PEaTbHOTO IPOBOTHUKA?
6. Uto Takoe riyOrHa MPOHUKHOBEHUS JIEKTPOMATHUTHOW BOJIHBI B IIPOBOJISIIYIO Cpey?
7. UTo Ha3bIBaETCA MOJSAPU3ALMEH JIEKTPOMArHUTHBIX BOJTH?

Paznen 4

1. Hapucyiite BexTops! [loiiHTHHra najnaroiieii, OTpaXXEHHON U Ipe- JJOMJIEHHOW BOJIH y
rpaHunbl paszgena. [lokaxure mI0CKOCTh MaeHUs U YIUIbI TaJCHUS, OTPAKEHUS U IIPEIOMIICHHUS.

2. Ilo xakoMy NpU3HAKY ONPENEIIAIOTCS NMEPIEHANKYIISPHAs U NapajulelibHas JIUHEHHbIE
MOJISIpU3aliK MaIaroeld BOJTHbI?

3. ChopmynupyiiTe U 3aUIIATE TIEPBBIA U BTOPOi 3akoHbl CHeITnyca.

4. laiite onpeaeneHus KOAPPHUIUEHTOB OTPAKEHUS U IPETOMIICHUS (IIPOXOXKICHHMS).

5. Banumute ¢Gopmynsl DpeHens i chaydas NEPHEHAMKYISIPHOW M HapasiebHON
NOJIIPU3ALUAX NTaJal0NIeH BOIHBI.

6. IIpu KaKuX yCIOBHUSX MOXKET HAOIIOAATHCS MOJHOE OTPAKEHHE OT TPAHMIIBI MACATHHBIX
JUDJIEKTPUYECKUX cpen’?

7. Kakas BojiHa Ha3bIBaeTCs CTOSTUEH?

8. IIpu KaKuX yciaoBUSAX MOXKET HaOJI0aThCsl OTCYTCTBUE OTPAKEHHOM BOJIHBI?

9. Yto noHumaetcs moa KodpUIHEHTOM Oeryiiel BOITHbI?

10. JlaiiTe omnpeneneHus IMOBEPXHOCTHOM W HampaBisieMod BoJH. KakoBbl uX
0COOEHHOCTH?

11. 3anummre M NOSICHUTE NPHUOIMKEHHbIE TpaHW4Hble ycioBus JleonToBnua. Kak
BBIUMCIISIETCSI MOIIIHOCTh IIOTEPh B POBOJIHUKAX?

Pasnea S5

1. 3anumumTe HEOAHOPOAHBIE ypaBHeHUs ['enpmronbia s KOMIUIEKCHBIX aMIUIMTYJ
BEKTOPOB 101 E n H.

2. Kak BBOZAATCS BEKTOPHBIN U CKAJISIPHBIN 2JIEKTPOAMHAMUYECKNE TIOTEHIIUAIIBI?

3. 3aueM mpUMeEHseTCs KaTMOpPOBKa MOTEHIIMAIOB 10 JIOpeHITy U oYemMy OHa BO3MOXKHA?

4. 3anumure peuieHHe HEOJHOPOIHOro ypaBHeHus ['‘enpMronpna Uil KOMIUIEKCHON
aAMIUIUTY/Ibl BEKTOPHOT'O 3JIEKTPOIMHAMUYECKOI0 OTEHIIANA.

5. laiiTe onpeneneHue 3JEMEHTAPHOTO JIEKTPUUECKOT0 U3TydaTels.

6. 3anumure BeKTOpsl E M H MONs 3JIE€MEHTApHOTO JJIEKTPUYECKOrO M3JIydareis U
chopmynupyiite oOmmue cBoiictBa mond. [lo KakoMy TNpU3HaKy BBLIENAIOTCA ONMKHAA,
MIPOMEXKYTOUHAs U IaJIbHSS 30HBI MOJIS AJIEMEHTAPHOI'O AJIEKTPUUECKOr0 U3TydaTess?

7. Uto Takoe nmarpamMma HarpasieHHOCTH? IlocTpoiiTe nmarpaMMbl HanpaBiIE€HHOCTU
AJIEMEHTAPHOI0 3JIEKTPUUECKOr0 M3Iydaress B MEPUINOHAIBHON U 3KBaTOPUAIBHOMN MIIOCKOCTAX
B IIOJIIPHOW CUCTEME KOOPJUHAT.

8. UTo Takoe 371eMeHTapHbI MarHUTHBIN U3JTy4aTesb?

9. TlocTpoiiTe AMarpaMMbl HAIpPaBJIEHHOCTH 3JEMEHTAPHOIO MAarHUTHOIO M3IydaTels B
HKBATOPHAIBHON U MEPUINOHAIBHON IJIOCKOCTAX B MOJSIPHOM CUCTEME KOOPAMHAT.

10. UYro mnpexacraBmsger coboi osnemeHT [roifrenca? KakoBa ero numarpamma
HaIlpaBJIEHHOCTH?

Pa3nen 6

1. ITo kakoMy MpHU3HaKY KiIacCU(UIMPYIOTCs HallpaBisieMble BOIHbI? JlaiiTe onpeneneHus
AIIEKTPUYECKUX, MAarHUTHBIX, THOPUAHBIX U IMO- MEPEUYHBIX AEKTPOMArHUTHBIX HAIPaBIISIEMbIX
BOJIH.

2. llpm KakoM YCIOBHUM BOJHBI pPACHpOCTPAHSAIOTCA MO JIMHMAM Iepenadu’?
ChopmynupyiiTe MOHATHS KPUTHUECKOW YACTOTBI M KPUTHUECKOW JJIUHBI BOJHBI  JUIA
HaIlpaBJIsiEMbIX BOJIH.

3. Kak ompenensoTcsi JUIMHA BOJHBI, XapaKTEPUCTUYECKHE COMPOTHBIEHHS, (a3oBasd,
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TPYIIIOBast CKOPOCTH M CKOPOCTh PacCHpOCTPaHEHUsI SHEPTUU HAINIPABIISIEMbIX BOJIH?

4. CdopMynmupyiiTe KOHIICTIMIO MMapIUaIbHBIX BOJH. Ha ee OCHOBaHWM TOKaXHTE
OTJINYUSA MapaMEeTPOB HAMPABIIIEMBIX BOJIH OT aHAJIOTMYHBIX MapaMeTPOB CBOOOJIHBIX BOJIH TOM
K€ 4aCTOThI B HEOTPAaHUYEH- HOM ITPOCTPAHCTBE.

5. Kak ompenenuTs MOIIHOCTb, IMEPEHOCHMYIO HAIIPaBIAEMOM BOJIHOM IO HJIE€AJIbHOU
nuHuu nepenaun? [IpenenbHas ¥ nonycTuMasi MOIIHOCTH.

6. YKaXuTe MPUYUHBI IOTEPU MOIIIHOCTH B PEAIbHBIX JIMHUSX MEepEAayuu.

7. Kak onpenensooTrcs Kod(h(UUUEHTHl 3aTyXaHUS  HANpaBIseMbIX BOJH B
JTUAICKTPUUECKUX U METAIUTMYECKUX IJIEMEHTAX JIMHUM nepeadun?

8. Kakue Ttunbel HampaBiieMbIX BOJH CYLIECTBYIOT B MPSMOYTOJbHOM BOJHOBOJE?
3anumuTe OJHOPOAHBIC CKAJspHBbIE ypaBHEHUs1 ['enbMrosbiia s IpOJOJbHBIX COCTABISIOIIUX
BEKTOPOB I0JISI BOJIH B MIPSIMOYT'OJIBHOM BOJIHOBOJIE.

9. Kakue Tumbl HampapiIsieMbIX BOJIH CYIIECTBYIOT B KOAKCHAJIbHOW JIMHUM Tiepeaadyu?
[Touemy BosHA 7 SIBISIETCSI OCHOBHOM B KOAKCHAIbHOM JIMHUN?

10. Kak onpenensitoTcst HANps>KEHUE U TOK Oeryiieil 7-BoHbI B KOAKCUATbHOM JIMHUN?

11. Yto Takoe BOJHOBOE CONPOTUBJICHUE KOAKCHAIbHON JIMHUHU U KaK OHO BBIYUCISETCS?

12. B kakux auana3zoHax 4acTOT MCHOJb3YyeTCs IBYXIPOBOIHAS JIMHUS TIepenaydu’?

13. Kak BbIuUcCIsI€TCA BOJTHOBOE COIIPOTUBIIEHUE IBYXIIPOBOHOM JIMHUM ITepeaadn?

14. HapucyiiTe momnepedyHoe ce€YeHUE OTKPHITOM HECHMMMETPUYHOM MOJIOCKOBOW JTMHUU
nepeaayu.

15. I3 kakuXx 371€MEHTOB COCTOSIT CBSI3aHHBIC U IIEJIEBBIC MOJIOCKOBBIC TUHUU TIepeaadn?

16. Kak ¢popmupyercs Hampaisiemasi BOJIHA B IMHUSAX MIOBEPXHOCTHON BOJHBI IIPH MOJIHOM
BHYTPEHHEM OTPAXEHUU OT TPAHUIIBI IBYX TUDJIEKTPUKOB?

17. IloueMy OBEPXHOCTHYIO BOJIHY Ha3bIBalOT MEJIEHHOM?

Pasznen 7

1. Kak xnaccupummpyroTcst paJHOBOJIHEI 110 AHANa30HaAM 9acTOT?

2. Kakue BOTHBI Ha3bIBAIOTCA MPSIMBIMHU, 36MHBIMH, TPOITOCPEPHBIMHU U HOHOC(HEPHBIMU?

3. [laiite ompeneneHue Kkod(p@ULMEHTa HaNpaBIEHHOTO JeHcTBUS M Kod(dduuneHra
YCHUJICHUS] aHTCHHBI.

4. Yro Takoe AuarpamMma HarpaBJICHHOCTH aHTEHHBI?

5. Kak paccuuThiBaeTcs HANpsKEHHOCTh AJIEKTPUYECKOTO MOJS HANpaBIEHHOW aHTEHHBI B
JanbHel 30He?

6. Kak ompenensieTcsi MOIIHOCTh, U3BIIeKaeMasi MPUEMHONM aHTEHHOM W3 Malaroleil BOIHbBI?
3anummte GopMyIly pacueTa MOITHOCTH Ha BXO/€ IPUEMHHKA.

7. Kak BBIYMCISIOTCS OCHOBHBIE MTOTEPU MOITHOCTH B KaHane cBsizu? Kak ux paccuurtaTh B
neruoenax?

8. Kak ompenenstorcs pasmepsl M (QopMma 001acTH NPOCTPAHCTBA, CYLIECTBEHHO
Y4acTBYIOIICH B pOPMUPOBAHUH TIOJISI B TOUKE Tprema? 3anumute GopMyiy pacdeTa pagnycoB 30H
Openens.

Pa3nen 8

1. KakoBbI 351eKTpHYECKHE ITapaMeTphl 36MHOM MOBEpXHOCTH? [I0CHUTE OCHOBHBIE SIBICHUS
IOpU PACIpPOCTPAHEHWU 3E€MHOW BOJIHBL: OTpa’k€HHE, MOTJIOIIEHHE, paccesiHhe, UHTepepeHIns,
nudpakiys.

2. Yro noHUMaeTcs oA ABYXIYy4EBOM MOJIEBIO PACIPOCTPAHEHHSI BOJIH B CIIy4ae MOJHSTHIX
nepeareil 1 IPUEMHON aHTEHH?

3. Kak omnpenensiercs moie B OCBEUIEHHOM 30He? 3anumuTe HHTEP(EPEHINOHHBIHN
MHOKUTENb OCIA0TIeHHUS.

4. Yxkaxure o01acTe MHTEPPEPEHIIMOHHBIX MAaKCUMYMOB M MHHHMYMOB HalpsKEHHOCTH
0JIs1, @ TaK’Ke 00JIacTh MOHOTOHHOTO crajia nojisi. KakoBa 3aBUCMMOCTB TOJISI OT pacCTOSIHUS B ATHX
obmactsax?
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5. Ha xakux paccTosIHUSIX HAIPSH>KEHHOCTD TOJIS BRIYUCISAETCS 1o ¢popmylie Beenenckoro?

6. Uepe3 kakue BEIWYMHBI YYUTHIBACTCS KPUBHU3HA 3€MHOM MOBEPXHOCTH B OCBEILICHHOM
30H€?

7. Kak BbIYMCIISIETCS] IPUHSATAS MOIIHOCTD B CIy4ae MOJHATHIX aHTEHH?

Paznen 9

1. B kakux [Ouamna3oHax 4YacTOT Mepefarollas W MpUeMHash aHTeHHBI PAclojararoTcs Ha
3€MHOM MMOBEPXHOCTU?

2. Kak BpluncnsieTcs HaAMpPSOKEHHOCTh IOJS 3€MHOM BOJHBI H3JIy4arollell aHTEHHBI,
PacIo0KEHHON Ha MPOBOJAIIEH 3eMHOU MMOBEPXHOCTHIO?

3. Kak u3MeHsieTcsi MHOKUTEINb OCiablieHHs B 3aBUCUMOCTU OT YUCJIEHHOI'O PAacCTOSHUS B
dopmyne [lyneitkuna — Ban-nep-Ilons? [IpuBeauTte BhIpakeHHs, allIPOKCUMUpPYIOMUE GopMyIry
[Tyneiiknna — Ban-nep-Ilomus.

4. Ha xakmx paccrosHusax crpaBenauBa (opmyna Illyneiikuna — Banpep-Ilons, He
YUHUTHIBAIONIAS] KPUBU3HY 3€MHOM MOBEPXHOCTH?

Paznen 10

1. Kak mpoBoAuTCS y4eT MEIKUX HEPOBHOCTEH 3€MHOM MOBEPXHOCTH MO Kputepuio Peres B
nuamnasone YKB?

2. BBenurte MoHATHE MPOCBETA TPACCHI JJIs OIEHKH CTEIEHU 3aTCHEHHS TPAacChl penbedom
MecTHOCTH. Kakue Tpacchl Ha3bIBAIOTCS OTKPBITBIMH, TTOTYOTKPBITHIME U 3aKPBITHIMU?

3. OObsicCHMTE, KaK pacCUMTHIBACTCS II0JIE HAa OTKPBITBIX Tpaccax C MCIOJb30BaHUEM
UHTEP(PEPEHIIMOHHBIX (HOPMYIL.

4. Pacder moJist Ha 3aKPBITHIX Tpaccax C UCIOIb30BaHUEM MOCIH TU(PAKIIMU PaTUOBOJIH Ha
KIIMHE, allIPOKCHMHUPYIOIIEM MPETISITCTBHE.

5. YkaxuTe rpaHullbl 30H OCBEIIEHHOCTH, MOJYTEHU U TEHH MPHU y4eTe KPUBHU3HBI 3€MHOMI
noBepxHOCTH. UTO Takoe MPUBEICHHBIC BBICOTH aHTCHH?

6. KaxoBbl mnpuuuHbl IU(paKUMOHHBIX MOTEpb? B KkakoM pAuama3oHe dYacTOT OHHU
HauOobIINE?

Paszpen 11

1. Kakag obOnacte aTmocdepbl HasbiBaerca Tpomocepoit? KakoBo 3HaueHue
JURJIEKTPUYECKON MPOHMIIAEMOCTH CTaHAapTHOW Tponocdeps! y noBepxHoctu 3emun? Yrto Takoe
UHJIEKC TpeoMIIeHus Tporochepbl?

2. Kakoe siBieHuEe Ha3bIBaeTCs pedpakiiveld paguoBOJIH B Cpelle HEOTHOPOIHOM BIOJb
HarpaBJIeHUs paclpocTpaHeHus BoiaHbI? Kakue ObIBatoT BB pedpaklvy B peanbHO Tpornocdepe?

3. Kak BbluMcisieTcsl S5KBUBAJIEHTHBIN paguyc 3eMJIH MpU y4eTe HopMalbHOU pedpakuuu B
CTaHJapTHOHU Tpornocdepe?

4. BoiHbBI KaKMX AUAa30HOB MOTYT OBITh «3aXBay€HbD) TPONOCHEPHBIM BOJHOBOIOM?

5. Uro mpencTaBisioT co0OW HEOIHOPOJHOCTH B Tpomocdepe M Kak OHU BIUSIOT Ha
pacnpocTpaHeHHe paguoBOIH?

6. HazoBuTe npuunHbl ociaalIeHus MoIst BOJIH, pacpOCTPaHSIOUINXCS B Tponochepe.

7. B xakoM Juara3oHe JUTMH BOJIH CYIIECTBEHHO MoriolieHne B Tpornochepe? Hazopure
JUIMHBI BOJIH, HAa KOTOPBIX 3aTyXaHUEe HauOoJbIIee.

Pa3nen 12

1. Kakast o6;macts armocdepsl Ha3bpIBaeTCs HOHOChHEpoit?

2. KakoBbI HCTOYHUKH MOHU3AIIUHN BEPXHUX CIIOEB aTMochepbl?

3. Kak HaszpiBatoTCs 00JaCTH JIOKAJBHBIX MAaKCUMYMOB KOHLEHTPAllUU CBOOOJHBIX
AIIEKTPOHOB B HOHOC(hepe?

4. Kakumu napamerpamu xapakrepusytotces ciou D, E, F1 u F2 nonocgepsi?
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5. 3anumure GopMyITbl UAIEKTPUIECKON MPOHUIIAEMOCTH U IIPOBOIUMOCTH HOHOC(EPHI s
JTMATIa30HOB YacTOT, UCTIBITHIBAIOLIUX BIUSHUE HOHOC(EPHI.

6. Kak 3aBUCHT NMAIEKTpUYECKasi MPOHUIIAEMOCTh HOHOCHEPHI OT BBICOTHI Ha 3aJaHHOU
yactoTe? BriBenuTe yciaoBre OTpaxeHHs paAloBOIH B HEOJHOPOAHON HOHOChEpE.

7. Uro Takoe coOCTBEHHAas dYacToTa HWOHU3MpoBaHHOro ra3za? Kak oHa cBsizaHa cC
KOHIEHTpaluel CBOOOIHBIX AJIEKTPOHOB?

8. UTo Takoe KpUTHUYECKas YacTOTa BOJIHBI, UCIBITHIBAIOIICH OTPAKEHHE MPU HOPMAIBHOM
najgeHuy Ha noHocdepy? Kak ona Beraucsiercs?

9. Uro Takoe MakcUMallbHasi YaCTOTA BOJIHBI, UCIIBITHIBAIOLIEH OTPaXKEHUE MPHU HAKIOHHOM
najgeHuy Ha noHocdepy? Kak ona Beraucsercs?

10. Kak ompenensiercss mpeaeiabHas 4acToTa BOJHBI P MAaKCUMAJIbHOM YTJj€ MaJeHus Ha
nonochepy?

11. JIns kakux AUana3oHOB paAroBOJIH HOHOC(hepa paanonpo3padna?

12. TlosicHuTE pacyeT HAMPSHKEHHOCTH TOJIA Ha MoHOochepHbIX JuHUAX BU-amanazona mo
metoauke A.H. Kazanuesa.

Paznen 13

1. Kakuie BOJTHOBBIE SIBJICHUS OMPEACIIAIOT OCOOEHHOCTH PaCPOCTPAHEHUS CBEPXVIMHHBIX U
JUTMHHBIX BOJH?

2. Yem obObsacHseTcs 23 deKT aHTUINOa B IUANa30HE ITMHHBIX BOJIH?

3. B kakux cucremax cBg3M HanboJee MPUMEHUMBI CPETHUE BOJIHBI?

4. KakoBbl 0COOEHHOCTH pacnpocTpaHeHus paguoBoiad CB-auamazona?

5. Kakoe cBOWCTBO Jauama3oHa KOPOTKMX BOJIH HCIIOJB3YETCSA JUISl IIOCTPOEHHUS CHUCTEM
najbHEN cBA3U?

6. KakoBbl OCHOBHBIE TTOJIOKEHUSI METOJ[a pacyeTa HAMPSHKEHHOCTH MOJIS HA HOHOC(EPHBIX
muHusax  cBsisu  KB-muanazona mno  dopmyne A.H. Kazanuesa? IloscHute BenTWYHHBI
COOTBETCTBYIOLIECH (POPMYIIBI.

7. Kak ompexnensitorcs MakcuManbHO mnpuMeHumas yactota (MIIY) u HammeHbinas
npumenumas yacrora (HITH)?

8. Ilouemy OHATHE 30HBI MOTYAHUS XapaKTEPHO UMEHHO JUIsl JUana3oHa KOPOTKUX BOJIH?

9. Kakue Mozienu pacipoCTpaHeHus BOJIH UCHOJIb3YIOTCS IIPU pacdyeTe Haps>KEHHOCTH OIS
B nuanaszone YKB?

10. Kakue sBiieHUS B TPaKTE€ pacHpOCTpaHEHUS HEOOXOAMMO YYUTHIBATH B CITyTHHUKOBOMW
CBA3U?

7.3.2 IIpoMexyTOUHASI ATTECTAIUSA

Tunoeoe 3a0anue na Kypcosyw paoomy
Paccuurats I 3HeK’I’pOMaFHHTHOﬁ BOJIHBI COT'JIAaCHO AaHHBIM B Taom. 1:

1) mepuox;

2) UMKIMYECKYIO 9acTOTY;

3) AnuHY BOJIHBI B BAKYyM€;

4) cKOpPOCTH PacIpoCTpaHEHHs B CPEAE;

5) ITMHY BOJHBI B Cpelie.

CunTaTh, YTO OTHOCUTENBHAS TUAICKTPUUSCKAsT MPOHHIIAEMOCTh & HE 3aBUCUT OT YaCTOTHI BOJIHBI f.

CKOpOCTh 3JIEKTPOMarHMTHBIX BOJIH B BaKyyMe NpUHATH paBHOM 3108 m/c. IlomydeHHBIE pE3ysbTaThI
OKPYTJIUTH JI0 TPeX 3Havamux nudp. Pemenne npeacraBuTh cornacHo yCTaHOBIEHHOMY (opMary.

Tabmuma 1
Bapuant Yacrora f Marepuan OTH. AWIIIEKTD.
No (cpena pacpocTpaHeHUsI) MPOHHUIIAEMOCTb &
1 150 k' Bona 81
2 420 MI'ng Crekiio 6,0
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3 341Tn Crekio 75
4 0,54 TT'y Crekio 9,6
5 320 kI’ Cmona 54
6 215 MI'n Macno tpanchopmaropHoe 2,0
7 2,15TT Macno tpanchopmaropHoe 2,3
8 0,96 TT'1y Macno KacTopoBoe 4,8
9 780 kI’ Macno 0JHBKOBOE 3,0
10 234 MI'n Crupt 3TUNOBBIN 24,5
11 20ITn CnupTt METUIOBBIH 33,7
12 1,9 TT'n IMonusTrnex 2,3
13 960 kI’ ITnexcurmac 3,5
14 4,5 MI'y Ddup 4,3
15 7,31Tn Kepocun 2,1
16 0,75 TT' Ckunuaap 2,2
17 234 k' Toinyon 2,4
18 23 MI'n Aneron 21,5
19 5,12 1T Hemnodan 35
20 2,15 TI'n JIén 73
21 370 xI'n I'muuepun 43
22 57 MI'g Beusun 1,9
23 14,1 I'Tx bensnn 2,0
24 1,05 TT' [MonmmkapOoHat 2,8
25 580 xI'x [MonmmkapOoHat 2,9
26 56 MI'g [MonmmkapOoHat 3,0
27 49,71T [Mommctupon 2,6
28 0,85 TT'g [Mommctupon 2,5
29 650 xI'x Crekio 8,1
30 941 MI'n OpraangecKkoe CTEKII0 3,5
31 1,31 I'Tx OpraangecKkoe CTEKII0 3,7
32 0,94 TT'g OpraangecKkoe CTEKII0 3,9
33 282 kI't Hemrynonn 4.1
34 375 MI'n [Tenomact 1,0
35 2,191Tn [Tenomact 1,2
36 816 xI'g Kgapng 3,6
37 14,1 MI'y Cmrona 6,0
38 85,4 MI'n Kayayx 2,4
39 0,14 TT'g Macio BazennHoBOE 2,0
40 65,9 MI'g I'etunakc 55

Tunoeguvie 60NPOCHL K 3auemy

1. Yro Ttakoe mnHa BosiHbI? Kak OHa BEIUMCISETCS B BAKyyMeE U B cpefie? I1K-8
2. Kak n3MeHseTcsl 4acToTa JUIMHA BOJIHBI IIPU TIEPEXOJIE U3 OJHOU CPEIbI B [1K-8
Apyryro?

3. Kakue 371€eKTpOMarauTHbIE BOJIHBI OTHOCSIT K paJUOBOIHAM? I1K-8
4. Yto Takoe muama3oH 4YacTOT W auamna3oH paauoBosH? [lo xakomy npuaiumny | [1K-8
PaZMOBOJIHBI pa3/IeIeHbl HA TUana30Hbl?

5. IlepeuncnuTe nAUana3oHbl PAIUOBOIH U COOTBETCTBYIOIIME MM TpaHUIlsl JuiuH | [1K-8
BOJIH.

6. [lepeuricirte mapaMeTpbl JJIEKTPOMArHUTHOTO MOJISL. K-8
7. Uro Takoe BEKTOp HAaIpPsLKEHHOCTH »iekTpuueckoro mnons? Kakosa ero | [1K-8
pa3MepHOCTh U PU3NYECKUIN CMBICHT?

8. Uro Takoe BEKTOp MHAYKIWW MarHuTHOro Tois? KakoBa ero pasmepnocts u | [1K-8
¢buznyeckuit cMpIci?

9. Yo Takoe BEKTOp MHAYKIIHH IeKTprdeckoro moist? Kakora ero pasmeprocts u | [1K-8

¢buznyeckuit cMpIcs?
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10. UTo Takoe BEKTOp HAMPsHKEHHOCTH MarHuTHOTO 1oJisi? Kakosa ero pasmepuocts | [TK-8

U GU3NUECKUN CMBICI?

11. KakoBa cBsSI3b MEXIy BEKTOPOM HWHIYKIIMM M BEKTOpoM HarpspkeHHocTH | [TK-8

AJIEKTPUYECKOTO 10JIsA?

12. KakoBa CBsI3b MEXIy BEKTOPOM HWHIYKIIMM M BEKTOpoM HarpspkeHHocTH | [TK-8

MarHuTHOTO 10JisA?

13. TlpuBenute cucTeMy MaTepHaIbHBIX ypaBHeHUW. Packpoiite ¢usndeckuit | [TK-8

CMBICJ BXOJSIIMX B HEE TAPAMETPOB.

14. IIpuBenuTe KiaccuDUKAIIUAIO CPEJ] B MICKTPOIMHAMHUKE. I1K-8

15. JlaiiTe onpenenenue ckausipHoro nosisd. IIpusennre npuMepsl. I1K-8

16. JlaiiTe onpenenenue BekTopHoro nosst. [IpuBeanure npumepsl. I1K-8

17. Kakue cymecTByrOT cnocoObl rpaduyueckoro orodpaxxeHus BeKTOpHbIX H | [TK-8

CKAJISIPHBIX ITOJIEH.

18. OcHOBHBIE TOHSTHS BEKTOPHOTO aHAJM3a: MOTOK, IrpajueHT, nuBepreHmus, | [1K-8

HUPKYIISIHS, POTOP.

19. Chopmynupyiite u 3anumute TeopeMmy Octporpanackoro-I'aycca. Packpoiire ee | I1K-8

(bU3NIECKHd CMBICIL.

20. Chopmynupyiite u 3anummure teopemy Ctokca. Packpoiite ee ¢usuueckuii | [1K-8

CMBICII.

21. IlpuBenute cuctemy ypaBHeHHII MakcBemna B nuddepennuansuoit popme. | [1K-8

KaxoB cMbICI1 3aKOHA HENPEPHIBHOCTH MATHUTHOTO 1OJIsA?

22. IlpuBenute cucreMy ypaBHeHHI MakcBeria B nuddepeHimansoit popme. I1K-8

KaxoB cMbICI 3aKOHA IOJIHOTO TOKa?

23. IlpuBeaute cucteMy ypaBHeHHMI MakcBemia B uHTerpansHoi ¢gopme. Kakos | [1K-8

CMBICJ 3aKOHA 3JICKTPOMArHUTHON HHIYKIIUU?

24. ChopmynupyiTe U 3anumuTe 3aKkoHbsl CHeJyca. I1K-8
Tunoegvie 6onpocel K IK3ameny

1. Ha3znauenue, OCHOBHBIE TIapaMeTphl U XapakTepucTuku aHTeHH. llonstre 00 | [1K-8

M30TPONHON aHTEHHE.

2. AMIUTUTYAHAs] XapaKTepUCTUKA HAIPABJIEHHOCTH aHTEHHBI. I1K-8

3. JluarpamMma HampaBJICHHOCTH aHTEHHBI U CIIOCOOKI €€ MPeICTaBICHHS. I1K-8

4. llupuHa muarpaMMmbl HANpaBICHHOCTH aHTEHHBI, Kod(duiment 3amwurtHoro | [1K-8

neiictusi, koadduurent HanpasiaeHHoro aeiicteust (KH/).

5. MexaHu3mbl pacnpocTpaHeHus paauoBoiH. Kinaccudukanus Bunos paauocssizu | [1K-8

('OCT 24375-80): HazemHasi, KOCMUYECKasi, CITyTHUKOBAs, IPSIMOIl BUIUMOCTH,

TponochepHas, HoHOoc(hepHasi, METEOpHasl, paaropeserHas.

6. Tunbl paMoIMHUN: IEPBUYHBIE U BTOPUYHBIE PATHOINHHIH. I1K-8

7. Tlonstue maTemaruueckoil mopaenu pamauorpacchl. CrnoxkHoctu moctpoenwus | [1K-8

mopenei. Knaccudukanuss MaTMoseneit paaguorpacc: MoIelb epBOTO, BTOPOTO U

TPETHETo MPUOIHKEHUH.

8. Moxens cBoOoaHOTO MpocTpaHcTBa. OCHOBHBIE pacuyeTHbIe cooTHomeHus st | [1K-8

pacuera paguoTpacchl B CBOOOJHOM mpocTpaHcTBe. OcinabiieHue pajuoBOIH B

CBOOOTHOM TIPOCTPAHCTRBE.

9. O6macTh MPOCTPAHCTBA, CYIIECTBEHHAs g pachpocTpaHeHus paauoBonH. | [1K-8

Pacuer koH(urypanum cymecTBeHHON 001acTu METOJ0M 30H PpeHers.

10. OcHoBHbIE (HhaKTOPBI, BIUAIOIINE HA paclpocTpaHeHue paanoBonH BOmm3u | [1K-8

noBepxHocTh 3emiu. Kiaccudukanuss paguoidvHU MO BBICOTE IMPOCBETA!
OTKPBITasl, ITOJIYOTKPBITAsl U 3aKPbITask paJUOIMHMUS.
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11. TlonsTue paccTosiHUsS NOPSIMON BUIMMOCTH. MoJenu paauoTpacc: Majou
MPOTSHKEHHOCTH (OCBEIICHHAss 00JacTh); CpeAHEW MPOTSKEHHOCTH (00IacTh
MOJTyTE€HH ); OOJIBIION MPOTSHKEHHOCTH (00s1acTh TeHH). OCOOEHHOCTH W TPAaHMIIBI
IIPUMEHHUMOCTHU KaKJ10M MOJIEIIH.

I1K-8

12. PacnipocTpaneHue pagdoBOIH B 00JACTH MPSAMON BUIUMOCTH BIOJIb IJIOCKOM
MOBEPXHOCTH 3€MJIM MPU BBICOKO MOJHATHIX aHTEHHax. JIByxjyudeBas MOJEIb
pacnpocTpaHeHUs PAJUOBOIH. MeCTONOJOKEHHEe M IapaMmeTpbl  ydacTka,
CYIIECTBEHHOTO MPU OTPAKEHUH PATUOBOJIHBI.

I1K-8

13. Pacuer paamoTpacchl B OCBelmIeHHOW 30He. DyHKIHMSA ociIabIeHUS
(uaTEepdepeHnMOnHas ¢dopMyna) B JABYXJIYYEBOW MOAETH. MaKCUMyMbI H
MUHUMYMBbI HAPSHKEHHOCTHU NOJISl IpY (PUKCUPOBAHHBIX BHICOTAX AHTEHH.

I1K-8

14. ®opmyinia BBe1eHCKOro U rpaHuIlbl €€ IPUMEHUMOCTH.

I1K-8

15. 3epkansHoe u auddy3HOoe OTpakeHHe paanuoBONH. CTeneHb HEPOBHOCTH
nosepxHoctu. Kpurepuit Penes.

I1K-8

16. Ceprunocts 3emiin U (aKTOpBhI, BIUSIONIME HA OTPAKEHHYIO PaJMOBOJIHY.
Pacuer panmotpaccel ¢ yderoM 3TuUX (QakTOpoB (MOJAENb C IPUBEIACHHBIMU
BBICOTAMHU @HTEHH M KOA(Q(PUIIMEHTOM paccesiHUs 0T cheprudecKOi OBEPXHOCTH).

[1K-8

17. BnusiHue 31€KTpOAMHAMHUYECKUX CBOMCTB IOBEPXHOCTH Ha PaclpOCTPaHEHHE
36eMHOM BOJHBL. OTHOCUTENbHAS KOMIUIEKCHAs AUAJIEKTPUYECKas IPOHULIAEMOCTb.
3aBUCUMOCTb CBOMCTB MOBEPXHOCTH OT YaCTOThI: KPUTEPUH NMPUHAMIEKHOCTH K
JURJIEKTPUKY WIM IPOBOJHUKY. I 1yOMHA NPOHUKHOBEHHS 1051 B TOBEPXHOCTH.

[1K-8

18. PacnipocTpaHeHnue paaroBOJIH IPU HU3KO PACIIONIOKEHHBIX aHTeHHaX. BiusHue
TOJIIPU3AIIMU Ha HANIPSHKCHHOCTH modis. J{udpaknumonnas Gopmyna Doka.

[1K-8

19. ®opmyna Ulyneiikuna — Ban-gep-lIlons um pasznuuHble BUABI €€ 3aluCH.
HopmupoBannoe paccrostaue. ['paHUIBI TPUMEHHUMOCTH (GOPMYJIBI W pacueT
paguoTpacc ¢ €€ NOMOUIBIO.

[1K-8

20. Meroguka pacuera paaumorpaccel mo Pexomenmanmu MCDO-R P368-10 ¢
UCIIOJIb30BaHUEM TpadKOB, MOCTPOEHHBIX 10 Gopmyre Doka.

[1K-8

21. Crpoenue atmocdepsl. Helitpocdepa u nonochepa. MexaHn3Mbl HOHU3AIUH.
22. Cnou noHocdepsl, X TapaMeTpbl U XapaKTePUCTUKU.

I1K-8

23. ®usznyeckue napamerpsl Tporocdepsl. [loHsTHE cTaHIapTHON Tporocdepsl.
3aBUCUMOCTb OTHOCUTEJILHOM JTUAJIEKTPUUECKON IPOHUIIAEMOCTH U I10Ka3aTes
IIpesioMIeHus: Tporocdeprl OT PU3NUECKUX NAPaMETPOB U BBICOTHI.

[1K-8

24. Pedpaxuus paauoBoJH B Tporochepe. Yuer BIusHUA pedpakiiy IpyU pacyere
PpaMONIMHNAN ¢ TOMOIIbIO SKBUBAJIEHTHOIO paanyca 3eMIu.

[1K-8

25. 3aryxanue paauoBoiiH B Tpomocdepe. [lotepu B Tymane, obnakax U J0XKIeE.
Pe3onancHoe noromienrne. OKHA MPo3pavdHOCTH. MeToIuKa pacueTa paguoInHuR
coritacao MCD-R P838-3 u MCO-R P840-7.

[1K-8

26. Heomnopoanoctu Tpomocdepsl. JlanpHee TpomochepHOe pacmpocTpaHEHHe
pasvoBOJIH. 3aMHUpaHUs PAJHOBOJIH.

[1K-8

27. 3aBUCHMOCTb KOHLIEHTPAIIMHM CBOOOTHBIX AJIEKTPOHOB B MOHOC(EPE OT BBHICOTHI.
BuemHsiss 1 BHYTpeHHssI MOHOchepa. PerynspHble U HeperyispHble U3MEHEHHs
KOHIICHTPALUU JIEKTPOHOB.

[1K-8

28. JlupnmexTpuyeckas TIPOHUIAEMOCTh € M IMPOBOJAUMOCTE O HOHOCHEPHI.
3aBHUCUMOCTh € OT BBICOTBI M YacTOTHl (pa3nuuyHble (OPMBI 3alHMCHU ITOU
3aBHCHMOCTH).

I1K-8

29. OTpaxkeHue M NpeIoMIIEHHE paAHoBOIH B HOHOC(epe. AHaIu3 HOHOC(hEpH! Ha
OCHOBe cyioucToi Mojienu. Kputndeckasi, MakcuMalibHasi ¥ pefiesibHasl YacTOTHI.

[1K-8

30. Ocnabnenue paaroBOIH B HOHOChEpeE.

I1K-8

31. Pacuet nonocdepunix paaguorpacc Ha KB (BY). 3amupanus KB (BY).

I1K-8
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32. Jlmanma3oHHBIE OCOOCHHOCTH paclpOCTpaHeHUs paauoBoyiH: miuHHBIE # | [1K-8
CBEPX/IJIMHHBIE BOJIHBI.
33. JIlnanazoHHble 0COOCHHOCTH PACIPOCTPAaHEHUS PaJUOBOJIH: CPEAHHUE BOJIHBI. I1K-8
34. JIlnana3oHHBIC 0COOCHHOCTH PACIIPOCTPAHEHUS PATUOBOJH: KOpOTKUE BOoMHBL | ITK-8
35. Jlnama3oHHBIE OCOOCHHOCTH PacCHpOCTpPaHEHHUs PaTUOBOJIH: yiabTpakopoTkue | [TK-8
BOJIHBI HA Ha3€MHBIX PaJUOIUHUSX.
36. /lnama3oHHbIE OCOOCHHOCTH PacCHpOCTpPaHEHHUs PaTUOBOJIH: yiabTpakopoTkue | [TK-8
BOJIHBI HA KOCMHYECKUX PaTUOJIMHUSIX.

Tunoevie 3a0auu K IK3ameny

1. PaccuntaTh paccTosiHUE PSIMOW BUJMMOCTH 0€3 yuera pe)pakiiuu, €CIu BRICOTHI aHTEHH N1
=20m, hy=35wm.

2. PaccunTath paccTosiHEE IPSMOIM BUIMMOCTH C Y4€TOM pedpaKIiiu, €Clii BEICOTHI aHTEHH N1
=15m, hy=25m.

3. Paccuntarh KpUTUYECKYIO YAacTOTY, TP KOTOPOW BOJHA MPU HOPMAJIbHOM I1aJICHUU €IIe
oTpaxaercs B nonochepe st 3Hagenus Ne = 3-10° e,

4. Paccuntarh HauOOJIBIIYIO YaCTOTY, IPU KOTOPOH PaIMOBOJIHA UCIIBITHIBAET OTPAKEHUE MIPU
0 =30°u Ne=3-10° cm>. CeprunoCTs 3eMIN HE YUUTHIBATE.

5. PaccumTarh MakCHMaJIbHBIA pamuyc 00JacTH, CYIIECTBEHHOH NpU PacHpOCTPaHEHUHU
PaMOBOJIH JJIs1 ATTMHBI BOJIHBL A = 1,73 M U paccTosHUS Mexay aHTeHHaMu L = 12,5 km.

6. PaccuntaTh MUHUMaJbHYIO BBICOTY IPHUEMHOW aHTCHHBI N2 TIPU KOTOPOW CYyIIECTBEHHAS
obnacth (mepBas 30Ha PpeHelsi) He mepecekaeT HpensaTcTBue BblcoToil 10 M. BbicoTa aHTeHHBI
nepenarurika N1 = 30 M, pacCTOsIHUE OT aHTEHHBI MEPeAATINKa 10 nperstcTBus a = 2500 M, 1yuHa
BOJIHBI A = 1,2 M U paccTOsiHUE MeX]ly niepearomeii 1 npueMHol anteHHamu L = 5,5 k.

7. PaccunTaTh 3HaU€HUE HAPSLDKEHHOCTH Ha pacctosiHuM I' = 4000 M oT nepeaaroiiell aHTEHHbI
JUId JUIMHBL BOJIHBL A = 2,4 1M. YTrojl CKOJBXEHHUS CUMUTaThb MajibIM. Monynb koddduuueHTta
oTpaxkeHust mpuHATH R = 1, a3y f = 180°.

8. Paccumrats mo kpurepuro Peies MakCHManbHYIO BBICOTY HEPOBHOCTEH, MPH KOTOPBIX
OTpaXEHHUE PaJMOBOJIHBI OT MOBEPXHOCTU 3€MJIM MOYKHO CUMTATh 3€pKaJbHBIM. J[JTMHA BOJHBI A =
1,2 nm, yron magenus 6 = 5°.





