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1 OLOEHOYHBIE CPEJACTBA JIAA TEKYIEI'O KOHTPOJIA
YCIIEBAEMOCTH
1.1 BOIIPOCHI A1 COBECEJIOBAHUA

Paznen 1. Teopusi pacnpocTpaneHusi paJiOBOJIH.

1. Biiusinue armocdepbl Ha pacripocTpaHEeHUE PaIMOBOJIH.

2. Bnusgnaue 3emin Ha paciupoCTPaHEHHUE PaIMOBOJIH.

3. OcoOEHHOCTH pAaCIPOCTPAHCHHUS CAHTUMETPOBBIX, IEIUMETPOBBIX H
METPOBBIX BOJIH. Onpe/ielIeHHE pACCTOSIHUS TIPSIMOU BUAUMOCTH.

4. PacnpocTpaHeHHE paJuOBOJIH B CITyTHUKOBBIX KaHajaX CBS3U.

5. Bmusaue tpomocdepHoit pedpakuum Ha pacrpoctpaHeHue BoaH YKB
(YIBTPaKOPOTKHX).

6. Ocobennoctu BbIOOpa paboumx yactoT Ha KB. ®duszmveckuit cmbici
yactot: MITY, HBITY, OPY. 061acTh npuMEHEHHS] KOPOTKHUX BOJIH.

7. OcoOEHHOCTH PacHpOCTpaHEHUsI TEKTOMETPOBBIX (CpPEIHMX) BOJIH.
[IpyunHbl 3aMUpaHUl CUTHAja Ha CPEIHUX BOJIHAX U MeEpbhl OOpbOBI C HUMHU.
[IprunHbBI U3BMEHEHUS CIBIIIIMMOCTH CUTHAJA.

8. Ocobennoctu pacnpoctpanenuss Y KB B ropojckux ycnoBusx.

9. PactipocTpaneHue paauoBOJIH B YCIOBUSIX TOPO/JIaA.

10. 3amupanus: Tunsl U napaMeTpbl. Pa3HeceHne: Ha3Ha4YeHUE U BUBI.

11. ®usndeckue OCHOBBI MPOILIECCa TPUEMA.

12. YpaBHEHUE NaCaIbHON PaAUOCBSA3H.

13. OOnacTe MpPOCTpPAHCTBA, CYIIECTBEHHAs HJs PacIpOCTPAHECHUS
pPaJANOBOJIH.

14. OcoGeHHOCTU PacHpOCTPAHEHUsI PAJAMOBOJIH Ha KOCMHYECKUX JIMHUSX
cBsi3u. OCOOEHHOCTH CITyTHUKOBOW CBSI3U.

15. Ctpoenne noHochepnl. 3aBUCUMOCTD TUIJICKTPUUECKON TIPOHUIIAEMOCTH
HOHOC(EPHI OT KOHIIEHTPAITUHU 3JIEKTPOHOB M YACTOTHI PaJIMOBOJIHBL. PerymspHbie u
HEpEeTyJISIpHbIE SIBJIEHUS B HOHOChEPE.

16. YcnoBue oTpaskeHus pauoBOJIH OT cJiosi noHOoCcepbl. Kputnueckuii yroin
NaJICHUs JIyda U KpUTAYECKask YaCTOTa CJIOS.

17. TormnoiieHnre sHEPTUN PaTMOBOJIH B HOHOChepe. [IpudnHbI mornomenus,
3aBUCUMOCTH MOTJIOIICHUSI SHEPTUU OT JIJTMHBI BOJTHBI.

18. OcoOEHHOCTM HCMOJB30BAHUSI KOPOTKMX BOJIH MpPU OpraHu3aluu
panuocssizu. 3oHa Mosianus. [IpudrHbl 3aMupaHuil © Mepbl OOPbOBI C HUMH.

19. Pacnipoctpanenre paiMOBOJIH B UJI€ATBHOM JUAJICKTPUKE.

20. AtmocdepHas TypOyJIEHTHOCTh M €€ BJIMSHUE HAa PACHpPOCTPAHEHHE
pPaaroBOJIH B Tporiocdepe u noHocdepe.

21. PactipocTpaHeHue paguoBOIH IPU MPUIIOAHATHIX HaJ 3eMIIeil aHTEHHAX.
dopmyina BeeneHckoro.

22. PacmnpocTpaHeHHW€ paJWOBOJIH TMpPU HAIMYUK  IKPAHUPYIOIIHUX
npensaTcTBUN. DPPEeKT yCuIIeHus mpersITCTBUEM.

23. PacnpocTpaHeHre paguoBOJIH BIIOJIb 3€MHOM MOBEpXHOCTH. Dopmyra
[yneviknna-Ban-nep-Iloms.



24. PacnipocTpaHeHHE PaAOBOJIH BJOJIb HEOJHOPOIHOM TPACCHI.

25. Tponocdepnas pedppaxuusi. Pannyc KpuBU3HBI TPACKTOPHH.

26. JlanpHee pacpoCTpaHEHUE PaJUOBOJIH B Tporocdepe.

27. 3aBUCMMOCTM MOIIHOCTH NPUHHMAEMOr0 CHUTHaja OT TOYEUHOTIO
UCTOYHUKA TPU PACIPOCTPAHEHUH B CBOOOJHOM MPOCTPAHCTBE, BJOJIb 3EMHOMN
IOBEPXHOCTH U BJIOJIb YJIULIBI.

28. IlocTynaTel FeOMETPUUECKON TEOPUH JUPPAKIIIH.

29. [Tapabonuveckoe ypaBHEHHE B TCOPUH PACIIPOCTPAHECHUS PAIHNOBOIH.

30. Meroapl pacuera MOIIHOCTHM NPUHUMAEMOrO CUTHajda B TYHHEISAX W
KOpH0pax.

31. DnexTpoAMHAMUYECKUE MOJEIH JIECHBIX MaCCUBOB.

32. 3akoH pacmpeneneHus] MEITKOMACIITaOHbIX (PIyKTyalluid aMIUIUTYIbI B
TOPOJICKUX YCJIOBUSIX.

33. 3akoH pachpenenaeHusi KpynmHOMacIUTaOHbIX (DIyKTyaluid aMIUIUTY]bl B
TOPOJICKUX YCIIOBHSIX.

34. JlusnexTpuueckas NMPOHUIIAEMOCTh B HMOHOc(hepe (0e3 ydyeTa BIMSHUS
MarHuTHOTO TIOJIA).

35. ®aszoBas W TIpPYINIOBas CKOPOCTH paCIpOCTPAHEHHUs PAIUOBOJIH B
noHocdepe.

Paspnes 2. O030p THUIIOB AaHTEHH ¥ OCHOBHBIE YJICKTPUYECKHUE TapaMeTpbl
nepeJarIuX U NPHUEMHBIX AHTEHH.

1. AuTennbl  Oerymieid  BOJIHBIL: CIIUpaJbHbIE,  JUIJIEKTPUUECKUE,
JTUPEKTOPHBIE. Y CTPOUCTBO, IPUHIIUIT AEHCTBUS, IPUMEHEHHS.

2. BorHOBOAHBIE M3IIyYaTeNIM U PYNOPHBIE AHTEHHBI. ANEPTYPHBIM METOJ
pacuéra. Y CTpOMCTBO, MPUHINI ACHCTBUS, IPUMEHCHUS.

3. JInH30BBIE AHTEHHBbI Ha 3aMEISAIOIINX W YCKOPSIOIMX JIMH3aX. JIMH3BI
JlroneGepra. YcTpoicTBO, MPUHIINI JISHCTBUS, TPUMEHEHUS.

4. Haznauenue u kiaccudukanusa anteHH. Amrutynnas JIH, HopmupoBka,
e€¢ ¢gopmMa u mumpuHa, rpadudeckoe wuzodbpaxenue. dazoBwiii 1eHTp. LleHTp
U3JIy4YEHUS.

5. KoHCTpyKIIMH CUMMETPUYHBIX 1 HECUMMETPUYHBIX BUOPAaTOpOB. CIOCOOBI
UX IIUTaHUs MOCPEICTBOM JIBYXITPOBOAHOM M KOAKCUATIbHOM JTMHUM.

6. JIByx3epkanbHble aHTeHHBI. JlocTonHcTBa. [IprHuImMn neicTBusl.

7. QupextopHas  aHTeHHa. llpuHmmun  paboTel.  XapaKTepUCTHUKU
HaIpaBJIeHHOCTHU, AUana3oHHble cBoiicTBa. O0JIaCTh NPUMEHEHUS.

8. M3mydeHue u3 OTKPBITOro KOHIIA BOJHOBOAA. HemocTaTku BOJIHOBOJIHOTO
u3nyuarens. [ IJpumenenue.

9. IIpueMHbIE aHTEHHBI JUIMHHBIX U CPEHUX BOJIH. PAMOYHbBIE aHTEHHBI.

10. KoHCTpyKTHBHBIE OCOOEHHOCTH TMETJIEBOr0 BHOpaTopa, €ro BXOAHOE
CONPOTHUBIJIEHUE, CONPOTUBIICHUE U3ITyYCHUS.

11. PomOuueckass antenHa. @PopmupoBanue JH ¢ momompio pombda.
JIoCTOMHCTBA M HENOCTATKU ITUX AHTEHH.



12. Peuienue 3agaun 0 HaX0XKACHUH PACIPEIECICHHS TOKA 110 MPOBOJIOYHBIM
aHTCHHAM.

13. BopToBbIE aHTEHHBI 3€PKaJIbHOIO THIIA.

14. MHOroy4eBbI€ 3€pKajJbHbIC aHTCHHBI.

15. BiusiHue oOTpa)karmieil IMOBEPXHOCTM HA JJIIEKTPOMArHUTHOE IOJIE
usnydarens. [lpumMeHeHne MeToja 3epKajbHBIX HM300paKEHUM JUIsl ydeTa 3TOTO
BIIUSIHUSL.

16. [lapabonudeckue  3epKaJIbHBIC  AHTCHHBI,  OJHO3CpPKAJbHAS M|
JByX3€pKajbHas CXeMbl. ANEpPTypHbIA METOJ pacu€ra. Y CTPOMCTBO, NPUHLMII
JEUCTBUS, IPUMECHEHUS.

17. IlonsiTue 0 BO30YXAEHHOCTH MTOBEPXHOCTH (anepTypoid aHTEHHE).

18. Bausinue aMmiauTyAZHBIX M (a30BBIX paclpeaeNieHHuil Ha Juarpammy
HaIPaBJIECHHOCTH U3JIy4AIOIINX MOBEPXHOCTEN.

19. O6nacTb, cyliecTBEHHasl MIPU PaCIpPOCTPAHEHUHU, U OCHOBHbBIE TIOTEPH B
paavoOINHUN.

20. Onewment ['tolirenca. CTpykTypa moJs 3jaeMenTa ['oirexca.

21. Meronpl co3aanus 3p(HEeKTUBHBIX aHTEHH.

22. JluHeitHasi aHTEHHAs PElIeTKa ¢ PaBHOAMILIUTYIHBIM BO30YXKIECHUEM U
JMHENHBIM U3MEHEHUEM (Da3bl.

23. PexxuM HOPMaJIbHOTO, HAKIOHHOTO, OCEBOTO U3IIyYEHUS JUHEWHOU
AHTEHHOU PELIETKH.

24. TIocKue aHTEHHBIE PELIETKH.

25. YcnoBue coraacoBaHus BXOJHOTO COMPOTUBIICHUS AHTEHHBI C BOJITHOBBIM
conpoTuBieHueM ¢uaepa. [Ipunuun pacmmpenus padboyero guanazoHa Budparopa
CIIOCOOOM YMEHBILIEHHUS €T0 BOJIHOBOTO COMPOTUBIICHUSI.

26. Y3KOIIOJOCHOE COTJIACOBAHME AaKTHBHBIX M PEAKTHBHBIX Harpy3oK:
YETBEPTHBOJIHOBBIE TPaHC(POPMATOPHI, TOCIEAOBATEIbHBICE U TapaljiebHbIC
KOMIIEHCUPYIOIIME PEAKTUBHOCTH. WX peanuzaiuss B BOJHOBOJHOM TEXHUKE U
CXEMBI 3aAMEILECHHUS.

27. TpeboBanusi, mnpenpsBiasieMble Kk ¢dunepam. Kiaccudukanms,
0COOEHHOCTH (PUIEPOB PA3TUYHBIX IMANIA30HOB BOJH. Pexxumbl paboThl puaepos.

28. Haznauenue punepHbix TpaHCHOPMATOPOB, UX PA3HOBUIHOCTH.

29. YcnoBue BbIIETEHUS MAaKCUMaJIbHOW MOIIHOCTA B Harpy3ke MpUEMHOMN
AHTEHHBI.

30. BapuaHTbl KOHCTPYKI[MI aHTEHH.

31. Haznauenue wu kjaccudukanus aHTeHH. [loHsTHe o0 mpuHLMUIE
B3aMMHOCTH.

32. TpeOoBaHus1, NpeabABIIeMble K AaHTEHHAM [JIUHHBIX U CPEIHUX BOJIH.
Oco0eHHOCTH aHTEHH JIJIMHHBIX U CPEIHUX BOJIH C HIDKHUM U BEPXHUM MMUTAHUEM.

33. CummeTpuuHBIA dMeKTpudeckuii Bubpatop. Pacnpenenenne toka, JIH,
COIIPOTHUBIIEHUE M3TydeHUs, AercTBYyromas JiuHa, KH/I, BXogHoe conpoTuBieHue.

34. CriocoObl pacmpeHusi pabovero auamna3oHa BUOPATOPHBIX AHTEHH.
[IleneBbie wm3nyudarenu. [IpyHOMO [BOMCTBEHHOCTHM W €r0 KMCIOJB30BAaHHUE IIPU
UCCIIEIOBAHUM AaHTEHH.



35. Y3KONOJOCHOE COTJaCOBAaHUE AKTHBHBIX M PEAKTUBHBIX Harpy3oKk:
YeTBEPTh BOJHOBBIE TpaHC(HOPMATOPhI, MOCIEIOBaTEIbHbIE W TapajljieibHbIC
KOMIIEHCUPYIOLIME PEAKTUBHOCTH. WX peanm3ainus B BOJHOBOJHOM TEXHUKE U
CXEMBI 3aMEILICHHUS.

36. IlpumeHeHue UpUHIMIA B3aMMHOCTU JUIs aHaiu3a pabOThl MpueMa
AHTCHH.

37. @akTopbl, ONPEACISIONINE HEPETyJISIPHOCTh JIMHUM  Iepeavu:
KOHEYHOCTh JIMHUM MNE€PEeNaYd W HAIMYME HEOJHOPOJHOCTEH Ha MYTH
pPacIpOCTPAHEHUS BOJIHBI.

38. HampaBieHHbIE CBOMCTBA CUCTEMBI U3 IBYX BUOPATOPOB.

39. IlonsTue 00 aKTUBHOM U MTACCUBHOM peduieKTOpax.

40. Ilpumenenue cuctemsbl usnmyudatenei ans gopmupoBanus JIH HyxHON
(bOpMBL.

41. Ha3HaueHue nepeaaromux U IPUEMHBIX aHTCHH.

42. PacyeT noJig U31y4YEHHs] aHTCHH.

43. Cxkopocte pacnpocTpaHeHus »3Hepruu. Jucnepcusa. Ilonsatue o
MaTepUaJIbHON JUCIIEPCHUM.

44. CyuHoCTh IIpo1ecca U3Jy4eHusl.

45. lnarpaMMa HanpaBJI€HHOCTH aHTEHHBI. Bubl. XapakTepuCTUKHU.

46. Vcionb3oBaHue aAaNTUBHBIX aHTEHHBIX CUCTEM ISl pEeILIEHUs TPOOIEMbI
OMC.

47. MOIIHOCTP W CONPOTHUBJIEHWE W3JIyYEHHs AaHTEHHBl. BXxonaHoe
CONPOTHBIICHUE.

48. Ilonspusanus, €€ BUAbl, HEOOXOAUMOCTh yU€Ta MpHU NpUEMeE.

49. TlpuHUUN 3MEKTPOAMHAMUYECKOTO MOJ00US U €ro MCIOJIb30BaHUE MPHU
MCCIIENOBAHUY AHTEHH.

50. KH/J, KITJI u KY anrennsl. [leiicTBytomas qpiuHa. J(nama3zon padounx
4acTOT.

51. [IpuémHble aHTEHHbI. DKBUBaJICHTHas cxema. Popmyna Heilimana st
S/C.

52. IlpuHIMI B3aMMHOCTH ¥ €70 UCIOJb30BAHUE IPU UCCIIETOBAHUH AaHTEHH.

53. DddexrrBHAsg TII0MIAAb aHTEHHBI, ¢BA3b ¢ KH/I n aeficTByromeit 1inHoii.
[IIymoBas TeMriepaTypa, IyTH €€ CHUKEHUSI.

54. IloHATHE NOBEPXHOCTHOTO UMIIEIAHCA.

55. ®usznveckoe nouarue gunoia 'epua (UI'). Hanpsbxennocts nmons I B
MEPUIUOHATIBHON Y SKBATOPHUAIBHOU IIIOCKOCTSX.

56. KoappuumeHT HanpaBiIeHHOTO JACHCTBUS aHTEHHBI, KOd(PhUIIMEHT
YCWJICHHS U KO3(PPULMEHT 3aIlUTHOTO ACHCTBUS.

57. BxoJlHOE€ CONPOTUBIIEHNE CUMMETPUYHOTO BUOpATOpa, €ro 3aBUCUMOCTh
OT OTHOCUTEIBHOW JJIMHHBI BHUOpaTopa, OT BOJHOBOIO COINPOTHUBIICHUS.
ConpoTHBIIEHHE U3ITyYEHHS], COPOTUBIICHHUE MTOTEPb.

58. OnpeneneHue SKBUBAJEHTHOM IIYMOBOM TEMIIEpaTypbl Ha BXOJE
IPUEMHUKA.

59. MeTo/ibl OLIEHKH B3aUMHOT'O BIMSIHUSI OJM3KO PACIOIOKEHHBIX aHTECHH.



60. Metonbl CHMXEHHSI OOKOBOTO H3JIy4YE€HHS, KPOCCIOJIAPU3ALUU TOJS
AHTEHH U YBEJIMYCHHUS PA3BSI3KU AaHTCHH.

61. KoHCcTpyKIIuu aHTEHH MOOMJIBHBIX OOBEKTOB U HOCUMBIX a0OHEHTCKUX
CTaHIINH.

62. AHTEHHBI COTOBBIX M paIMOTENIe(POHOB.

63. MoOuJIbHBIC MEJICHTAIMOHHBIC AHTEHHBI.

64. Cymnoctb npodaembl OMC B cucteMax MOOMIIBHON CBSI3H.

65. TpeboBanus K auarpaMMaM HAMpPaBIICHHOCTH AHTCHH IIEHTPAIBHBIX U
0a30BBIX CTAHLUU.

66. OCHOBHBIE 3JIEKTPUUECKUE TAPAMETPHI IEPEIAIOIINX AHTEHH

67. DddexTruBHAS MO aHTEHHBI, cBsA3b ¢ KH/I u aeiicTByroIIeH JITHHOM.
[IlymoBas TeMreparypa, IyTH €€ CHUKEHUS.

68. Pexum cunbHOTO curnaina B paguonuann Ha HY u CBY. DHepretnueckue
cootHomieHnuss Ha CBY B menu npu€MHONM aAHTEHHBI B COTJIACOBAHHOM U
paccoriacoBaHHOM PEXKUMAX.

69. Jlnarpamma HarpaBJICHHOCTH aHTEHHBI B IPOCTPAHCTBE U B MJIOCKOCTH.

70. Illupuna auarpammbl HanpaBieHHOCTH ([IH) aHTEHHBI 1O HYJISM H TIO
MOJIOBUHHON MOIIHOCTH.

71. IH cumMmerpuyHoro BuOpaTopa B MEPHUIUOHAIBHOM TUIOCKOCTH, €€
3aBUCUMOCTH OT OTHOCUTEILHOM JIJTMHBI BUOpaTOpA.

72. JlanbHsig, TPOMEXYTOUYHAS W OJIMKHSISL 30HBI aHTEHHBI. X rpaHulibl U
CBOMCTBA TOJIEH.

73. Cundasznbie BUOpaTOpHbIC aHTCHHBIC perieTkr. CXxemMbl MUTaHusA. THUIIbI
pediiekTopoB. PemieTku B me4aTHOM UCIIOJTHEHUU.

74. Pe30HaHCHBIE W HEPE30HAHCHBIC BOJHOBOJHO-IIEIEBbIC AHTEHHBI.
[IpuHUIMT TEUCTBUSI U OCHOBHBIC XapaKTEPUCTUKU HAIPABICHHOCTH.

75. Pynopnsie anTeHHbl. HanpaBiieHHbIE CBOMCTBA U MapaMeTpbl PyHOPHOMN
aHTeHHBbI. [[oHsATHE ONTUMAIBHOTO PYIIOpa.

76. 3epkanbHble TTapaOOIMUECKUEe aHTEHHBI. ATEPTYPHBIM METOJ| pacuera.
Dddext kpocc-nomsipuzannu. KHJ/[ u KWUIT anTeHHBI.

77. [By3epkanbHble aHTeHHbl. AHTeHHbl Kaccerpena. CpaBHeHue cC
OJIHO3EPKaJIbHBIMH AHTEHHAMH.

78. dazupoBanHble aHTeHHbIC pemieTku. CrocoObl (dazupoBanus. CxeMbl
B030Yyx1eHust GAP.

79. OcoOeHHOCTU aHTEHH MJI PAIUOCBSI3U, PaJAHOBEIIaHUs, TEIECBUICHUS U
paauoOpPETCUHOMN CBA3U.

Pa3znes 3. BHeniHsisi M BHYTPEHHSAS 32124 TEOPUM AHTEHH M METOAbI UX
pelieHusl.

1. OcHOBHBIE 33/1a4U TEOPUU AHTEHH.

2. Knaccudukanus paguoBOJIH MO TUAMa30HAM.

3. Oco0eHHOCTH pacpOCTpaHEHUsI PAIUOBOIH B CBOOOTHOM MPOCTPAHCTBE.
XapakTepucTruka cBOOOHOTO MPOCTPAHCTBA.



4. CoBpeMEHHbIE HANpAaBJIECHUA M  AKTyaJbHbIE 33Jayd B  TEOPHHU
JIEKTPOMATHUTHOTO TOJIA.

5. Jlnana3oH 4acToT, UCIOJIb3YEMBIN B CITyTHUKOBBIX PaJIHOINHUAX.

6. OcnabyieHue curHajia B reoCTallMOHAPHBIX U HU3KOOPOUTAIBHBIX JIMHUSAX
CBS3H.

7. OCHOBHBIE XapaKTEPUCTUKU DPATUOBOIH (IUANa3zoHbl, MPUMEHUMOCTD,
U3MEHYUBOCTb U T.JI.)

8. IlocTaHOBKA ITPSAMOM 3a1a4¥ TEOPUN AHTECHH.

9. IIpubnmxeHHbIe METO/ABI pacyeTa IMOoJsi aHTEHHBI M0 3aJaHHON (YHKITHH
aMIUTATYTHO-(a30BOr0 paclpeaeNeHus] Mo anepType (OCHOBHBIE ypaBHEHHUS H
NPUOIMKEHUSA).

10. ITocTanoBka 0OpaTHO# 3a7a4¥ TCOPUH AHTCHH.

11. HeoOxomuMmble  yCIOBHS  CYIIECTBOBAHUS TOYHOTO  PELICHUS:
MaTeMaTHUYeCKUe U PU3NUYECKUE aCIEKThI.

12. ToyHble METOBI CUHTE3a JIMHEWHOTO U3Iy4yaTels B OAHOPOAHOU Cpele:
METOJI ITAPLUHUATIBHBIX AUarpaMM, MeTo nHTerpaia Oypoe, uX B3aUMOCBS3b.

13. IloctaHoBka 3amaud NPUONMKEHHOrO CHHTe3a aHTeHH. Kputepuit
KAauecTBa pEUICHUS.

14. Knaccudukauust 3amad CTaTUCTHUECKONH Teopuu aHTeHH. OCHOBHbIE
3¢¢deKkTbl  BAMSHUS ~ CTaTHUCTUYECKUX  CBOWCTB  aMIUTUTYJHO-(a30BOro
pacnpesiesieHUs] aHTEHHBI Ha XapaKTEPUCTUKU HAITPaBIECHHOCTH.

15. [TocTaHOBKM OOpaTHOM 3a7a4l CTATUCTUYECKOW TEOPUU aHTEHH. Biusinue
CTaTUCTUYECKUX CBOWCTB AHTEHHbl HA PEryJIApU3ALMI0 CBEPXHAIPABICHHBIX
pelIeHnH 3a1a4 CUHTE3A.

16. Knaccuduxanusi paIiioBOJIH B 3aBUCUMOCTH OT CIIOCOOOB OruOaHusi UMHU
BBIITYKJIOCTA 3EMHOTO 1Iapa.

IIxana oneHnBanus: 8-u OayUILHASL.

Kpurepun ouenuBanusi:

—7-8 0a/1J10B (UM OLIEHKA «OTJIMYHO» ) BBICTABIISIETCS 00yUarolEeMycsl, €ClIu
OH JIEMOHCTPHUpPYET TiyOOKOe 3HaHWE COJEpKaHUs BOMNPOCA; HAET TOYHBIE
ONpEJENCHUs] OCHOBHBIX MOHSTHI; apryMEHTUPOBAHHO M JIOTHYECKH CTPONHO
u3jlaraeT y4deOHBIM MaTepuall; WUIIOCTPUPYET CBOM OTBET aKTyaJbHBIMHU
npuMepamM (TUMOBBIMM M HECTAHIAPTHBIMHM), B TOM 4YHCJIE CaMOCTOSITEIIbBHO
HalJICHHBIMH; HE HY)KJIa€TCA B YTOUHSIOIIMX U (WJIH) JTOMOJHUTEIBHBIX BOIIPOCAX
IIPENo1aBaTEeIs.

— 5-6 6a/s10B (11K OLIEHKA «XOPOIL0») BBICTABIISETCS 00yUaIOIEMyCs, €CIIU
OH BJIAQJIEET COJAEP)KaHHEM BONPOCA, HO JIOMYCKAET HEKOTOPBIE HENOYETHl MNpHU
OTBETE; JIONYCKAE€T HE3HAYUTEIbHbIE HETOYHOCTH IPU ONPEAECIECHUH OCHOBHBIX
MOHATUI; HEAOCTATOYHO apTyMEHTUPOBAHHO U (MJIN) JIOTMYECKU CTPOMHO U3J1araet
yueOHBI MaTepua; WUTIOCTPUPYET CBOM OTBET TUIIOBBIMU MTPUMEPAMHU.

— 4 O0anjaoB (WM OLEHKA «YAOBJIETBOPHUTEJIbHO») BBICTaBISETCS
oOy4aroniemMycsi, €ciii OH OCBOMJI OCHOBHBIE TMOJIOKEHUSI KOHTPOJIUPYEMOU TEMBI,
HO HEJIOCTATOYHO YETKO JAeT OMNpeJejeHHEe OCHOBHBIX MOHITHUN U JACPUHUIINM;



3aTpyIHSIETCSl MpPU  OTBETaX Ha  JONOJHUTENbHBIE BOIPOCHL, MPUBOJIUT
HEJ0CTAaTOYHOE KOJMYECTBO NMPHUMEPOB JJI WJUIFOCTPUPOBAHUS CBOETO OTBETA;
HYKJAeTCsl B yTOUHSIOUIMX U (MJIM) TOTIOJIHUTEIbHBIX BOIIPOCAX MPENO1aBaTENs.

— 0-3 OauloB (WM OLIEHKA «HEYJO0BJETBOPHUTEIbHO») BBICTABISIETCA
oOyuyarolemycs, €ciii OH HE€ BJIQJICET COJEP)KaHUEM BOIIPOCAa WIIU JOIMYCKaeT
rpyOble OIMOKH; 3aTPyIHAETCS AaTh OCHOBHBIE OIIPEIEICHMSI; HE MOYKET IPUBECTHU
WIM TIPUBOJUT HENPABWIBHBIE NPUMEPHI; HE OTBEYAET HAa YTOYHSIOUIME U (WJIN)
JOTIOJTHUTENbHBIE BOMPOCHI MPENOJABaTENsl WM JOMYCKAaeT NPU OTBETE HAa HHX
rpyOble OIIMOKHU.

1.2 TEMbI PE®EPATOB

Pa3znes 2. O030p THIIOB aHTEHH M OCHOBHbBIE YJICKTPHYECKHE MapaMeTpbl
nepeaaouuX U NIPUEMHBIX AHTCHH

1. CumMeTpHUYHbIN BUOPATOD.

2. Bexrop YmoBa-lloiHTHHrA.

3. Ilpouecc w3MydeHHs pAaJMOBOJH, HAa IPUMEPE AHTEHHBI OTKPBITOTIO
KOJIe0aTeIbHOI0 KOHTYpA.

4. ConpoTHBICHHE W3JIyYCHHS] U CONPOTHUBJIEHUE MOTEPh B IMEpEAarOLInX
aHTEHHAaX.

5. KII/I n moiHO€ aKTUBHOE CONPOTUBIICHUE NEPEIAIONIEN AHTCHHBI.

6. XapakTepuCTUKHU HANIPABICHHOCTH MEPEIatoNIei aHTCHHBI.

7. IlapaMeTpsbl, BBIpAKAIOLINE HAIPABJIECHHOE JIEICTBUE AHTCHHBI.

8. ConpoTuBIICHUE U3TyYECHUSI IPUEMHON aHTCHHBI.

9. XapakTepuCTUKU HANPABICHHOCTH PUEMHOIN aHTEHHBI.

10. TpeGoBaHus K MepeAIONIMM aHTEHHAM.

11. PacnpocTpanenue JJIMHHBIX U CPEHUX BOJIH.

12. udpakuus paaruoBOiIH.

13. OTKpBITBIE TPUEMHBIE AHTCHHBI.

14. Pamounsle antenHsl. [Ipocrelimas cxema.

15. Pamounsle anTeHHBI. /[narpamMMa HanpaBIeHHOCTH.

16. PamouHbIe aHTEHHBI C SKPAaHUPOBAHHOM PaMKOM.

17. MaruuTHbIE AaHTECHHBI.

18. KapauouaHbie aHTEHHBI.

19. AuTeHHbI KOPOTKUX BOJIH. OOIIHE CBEACHMUS.

20. HecummeTpruHBIi BUOPATOP B KQ4€CTBE KOPOTKOBOJTHOBOW aHTEHHBI.

21. CumMeTpHUYHBII BUOPATOP B KA4ECTBE KOPOTKOBOJHOBOM aHTCHHBI.

22. CuHazHble TOPU3OHTATHHBIC AHTEHHBI.

23. Brnusaue pedrekropa U 3eMJId Ha HalpaBJICHHBIE CBOMCTBA CHH(DA3HOM
AHTEHHBI.

24. PomMOW4ecKre aHTCHHBI.

25. Uznydenue npoBoJia ¢ Oeryiiei BOJIHON TOKA.

26. JIBoiiHas poMOUUecKas aHTCHHa.



27. Antenna Oerymieit BosiHbl. KoHCTpyKIIHSL.

28. AHTeHHa Oeryuieil BoJiHbI. JlnarpaMmma HanpaBJI€HHOCTH.
29. AHTEeHHBI yIbTpaKopoTKUX BoJH. Kitaccudukarius.

30. YKB anTenHbl. JJuarpaMMbl HalpaBJI€HHOCTH.

31. OguHOYHBIE IMHEWHBIE BUOPATOPHI YIBTPAKOPOTKUX BOJIH.
32. AHTEHHA THUIIa «BOJHOBOM KaHAID.

33. JIndJIeKTpU4eCKUEe aHTCHHBI.

34. CniupanbHble AaHTEHHBI.

35. [I;mockue aHTEHHBI TOBEPXHOCTHBIX BOJIH.

36. llleneBbic aHTCHHBI.

377. BOTHOBOIHBIE U3Ty4aTENH.

38. PynopHbie aHTEHHBI.

39. PecdnekTopHble aHTEHHBI.

40. Tnockue criMpaibHbIE aHTECHHBI.

Ilkana oueHnBaHusi: 8-Mu OayTbHAS.

Kpurepun ounennBanums:

7-8 6a/10B (MM OLIEHKA «OTJIMYHO») BBICTABIISIETCA O0YYaIOIEMYCSl, €CIIH
TeMa pedepara packpblTa MOJHO M TIyOOKO, MpU 3STOM YOEAUTENbHO U
apryMEHTUPOBAHHO  M3JIOKEHa  COOCTBEHHas  NO3ULIMSA  aBTopa IO
paccMaTpuBaeMoOMy BOIIPOCY; CTPYKTypa pedepara JOTHYHA; U3Yy4EHO OO0JIbLIOE
KOJIMYECTBO aKTyaJIbHBIX UCTOYHHKOB, TPAMOTHO CJI€aHbl CChUIKA Ha UCTOYHUKH;
CaMOCTOSITENIFHO ~ [MOJ00paH  SIPKUl  WJUIIOCTPATUBHBIM ~ MaTepual; ClaeaH
000CHOBaHHBIN yOEIUTEIBHBIN BBIBOJI; OTCYTCTBYIOT 3aMeUaHus M0 0(OPMIICHUIO
pedepara.

5-6 6an10B (MM OLIEHKA «XOPOILO)») BBICTABIIAETCS 00ydaromeMycsi, €Ciu
TeMma pedepara pacKpbITa MOJHO U TIIyOOKO, CIeNaHa MOMbBITKAa CAaMOCTOSATEIHHOTO
OCMBICIIGHUSI TEMBI; CTPYKTypa pedepara JIOTMYHA; HM3YyYEHO JOCTAaTOYHOE
KOJIMYECTBO UCTOYHUKOB, UMEIOTCSI CCHUIKH Ha MCTOYHUKH; MPUBEICHBI YMECTHBIE
IpUMEpHI;, CcJelaH OOOCHOBAaHHBIM BBIBOJA, HMEIOT MECTO HE3HAYHTEIbHBIC
HEJI0YEThI B COJEepKaHuK U (M) oopmiieHnn pedepara.

4 Oamna (WM OIEHKA  «YJOBJICTBOPUTEIHHO»)  BBICTABIACTCS
oOyuarolemycs, eciiu TeMa pedepara pacKpbiTa HEMOJIHO U (WJIM) B U3JIOKEHUU
TE€Mbl UMEIOTCA HEAOYEThl M OMIMOKM; CTPYKTypa pedepara JOruuHa; KOJIUYECTBO
U3YYEHHBIX UCTOYHUKOB MEHEE PEKOMEHIyEMOT0, C/IeIaHbl CCbUIKM Ha UCTOYHUKHY;
IpUBE/ICHBI OOIIME MPUMEPHI; BHIBOJ ClETaH, HO UMEET NMPU3HAKU HEMOJIHOTHI U
HETOYHOCTH; UMEIOTCS 3aMEYaHUs K COJIep KaHuIo U (1in) odopMieHHto pedepara.

0-3 OammoB (WM OICHKA «HEYJIOBJIETBOPUTEIIBHO») BBICTABIISIETCS
oOyyJaroiemycsi, eclii coepkaHue pedeparta uMeeT sIBHbIC NMPU3HAKU ILJIaruata u
(wm) Tema pedepara He packpbiTa U (MIM) B U3JI0KEHUU TEMbl UMEIOTCS TPyObIe
OmMMOKW; MaTepuall HE CTPYKTypHUPOBAaH, H3JaraeTcsi HEMOCIeI0BaTeIbHO U
COMBUMBO;  KOJMYECTBO  M3YyYEHHBIX HCTOYHHKOB  3HAYMTEIHLHO  MEHeEe
PEKOMEHIYEMOT0, HETNPaBUIBHO CHAENAaHbl CCHUIKA HAa WCTOYHWUKA WIA OHHU
OTCYTCTBYIOT; HE NPUBEIEHBI TPUMEPHl WM TMPHUBEACHBI HEBEPHBIC IMPHUMEPHI,



OTCYTCTBYET BBIBOJ] WJIM BBIBOJ| pPACIUIBIBYAT M HEKOHKpETeH; odopmieHue
pedeparta HE COOTBETCTBYET TPEOOBAHUSM.



2 OLIEHOYHBIE CPEJICTBA JJsI MPOMEXYTOYHOM

ATTECTAIIMN OBYYAIOIIUXCA _ _
2.1 BAHK BOITPOCOB 1 3AJIAHUU B TECTOBOU ®OPME

1 Bonpocut 6 3akpuimoit hopme.

1.1 BHyTpeHHss 3ajadya TEOPHM aHTEHH MPHUMEHUTENHFHO K JMHEHHBIM
aHTEHHAaM 03Ha4aeT HaXOXJIEHUE:

a) pacrpe/esIeHus Mol BHYTPU POBOIHUKA,

0) TemmnepaTypbl BHYTPEHHHUX IIIyMOB;

B) 3aIIaCEHHOW B aHTEHHE SHEPIHH;

I') pacupeesieHle ToKa BJ10JIb IPOBOJHHKA,;

1) BXOJTHOTO COMIPOTUBJICHHS aHTEHHBI.

1.2 Penienue BHELIHEW 314U TEOPUH AHTEHH ONPEICIISIET:
a) BXOJIHBIC [TapaMeTPbl aHTEHHBI;

0) pacnpeneneHue moJisi Uiu TOKa B aHTEHHE;

B) XapaKTEPUCTUKH U3ITYyUCHUSI AaHTECHHBI.

1.3 Kakue u3 aHTeHH OTHOCATCS K JIMHEWHBIM aHTEHHAM OeTyIeil BOJIHBI:
a) M3JIy4aTeNb B BUAC OTKPBITOTO KOHIIA BOJHOBO/A,

0) netieoOpa3nblii BUOparop Ilucronpkopca;

B) IITHIPEBAst aHTCHHA JBIKYIIETOCS TPAHCIIOPTHOTO CPEACTBRA,;

') IWIMHAPWYECKas CIIUpaibHas aHTCHHA.

1.4 K kakomMy TUITy aHT€HH OTHOCATCSI PAMOYHbBIC AHTECHHBI?
a) JINHENHBIE;

0) anepTypHBIE;

B) aHTEHHBIEC PEIICTKHU.

1.5 Yemy paBen kodddunmeHT A B ¢opmyse IS OIEHKH MHUHUMAIbHOTO
paccTOSHUS 10 TPAHUIBI JadbHEH 30HBI 7/ A> A(a+b)’/A> ecnu MaKCUMajbHas

T
(a3oBast MOTPENUTHOCTh COCTABIISAET Z?:

a) A=1;
0) A=2;
B) 4=3;
r) A=4.

1.6 Haknonnast mossipu3anusi — 3T0 Takasi, y KOTOPOl BEKTOP A COCTABISET
HEKOTOPBIN yroJ:

1) ¢ ochl0 NMHEWHOW AHTEHHBI, PACTIOJIOKEHHON HAKJIOHHO K IJIOCKOCTH
3eMJIN;

2) c HampaBJIEHUEM PACIIPOCTPAHEHHUS BOJIH;



3) OTHOCUTENBHO IIOCKOCTH 3€MJIH.

1.7 Kakyto noJisipu3aiiyio Ha3pIBalOT Bpallaromeincs?
a) BEpTUKAIbHYIO;

0) rOpU30HTAJILHYIO;

B) HAKJIOHHYIO;

') KPYyTrOBYIO;

1) SJUTUNITAYECKYIO.

1.8 ¥V kakux mnosspuzauuil BEKTOP A COXPAHSET CBOIO OpPUEHTAIMIO B
MPOCTPaHCTBE?

a) Y BEpTUKAJIbHOM;

0) y TOpPU30HTAIbHOW;

B) Y HAKJIOHHOM;

') Y KpyrOBOM;

1) Y SJUTMITHYECKOM.

1.9 TlpaBuibHBIE COOTHOIUEHUS MEXAYy KOd(Q(OULUEHTaAMH YCUIICHUS,
HaIIpaBJICHHOI'O IIGfICTBI/IfI U ITOJIE3HOTO ﬂGfICTBI/IfIZ

a) D, =nG,;

0) G, =nD,;

B) =D, /G,;

r) n=G,/D,.

1.10 [IIymoBas TeMriepatypa aHTEHHBI — 3TO TEMIEPATYpa:

a) cpelbl, B KOTOPO HaXOJIUTCA aHTCHHA;

0) 10 KOTOPOIi pa3orpeBacTcs aHTCHHA B PeKUME TIepeIayn;

B) COOCTBEHHBIX IIIyMOB aHTEHHBI B PEKUME TIPUEMA;

I') BHEIIIHUX IITYMOB, BO3/ICUCTBYIONINX HAa MPUEMHYIO aHTCHHY;
1) COOCTBEHHBIX U BHEIITHUX IITyMOB IPUEMHOM aHTCHHBI.

1.11 MHoxuTENb HANPABICHHOCTH AHTEHHOW CUCTEMBI — ATO AUarpamma
HaIIPaBJICHHOCTH:

a) JIMHEWHOTO MTPOBOJHUKA, [0 KOTOPOMY MPOTEKAET MOCTOSHHBIN TOK;

0) COBOKYITHOCTH HAINpaBJICHHBIX U3JIydaTesield, 00pa3yIoluX peleTKy;

B) CUCTEMBI TOUEUHBIX M3JTydaTesiei, HaXOIAIIUXCS B y3/1aX PEIIeTKY;

I') MHOXKUTEJh, HA KOTOPBIA HE0OXoaumMo YMHOXUTh JIH snementa, uToObI
nonyuuts JIH pemerku.

1.12 Kak BiusAIOT NOpU PaBHOAMIUIMTYJITHOM pacHpeAecieHUU JIMHEHHbIE
(da3zoBbic n3MeHeHUs Ha JIH nmuHeiHOM aHTeHHBI?

a) IPUBOAAT K CMEIICHUIO HAIPABJICHUS MaKCUMa U3ITyYCHUS;

0) MPUBOASAT K YBEJIMUEHUIO YPOBHS OOKOBBIX JICTIECTKOB;



B) MPUBOJAT K aCHMMETPUU YPOBHEH OOKOBBIX JICTIECTKOB OTHOCHUTEIHLHO
TJIABHOTO;

I') IPUBOAT K YIIUPEHUIO I1aBHOTO Jenectka J(H;

1) IPUBOJASAT K 3aIIbIBaHUIO HYJeH B JIH.

1.13 Cnoco6sl nojaBneHus NoOOUHbIX (AUGpaKIUOHHBIX) MakcuMyMoB JIH
B JIMHCWHBIX PEIISTKAX:

a) MPUMEHEHNE HAIIPABIICHHBIX 3JIEMEHTOB;

0) yBeJIMYEeHHE 11ara PeleTKy;

B) YMCHBIIICHHE II1ara PenieTKH;

I') IPUMEHEHNE HEHAPABICHHBIX 3JIEMEHTOB;

1) HEe SKBUJUCTAHTHOE PACIIOJIOKEHUE JIEMEHTOB.

1.14 V xakux HaCTpPOEHHBIX BUOPATOPOB BXOJHOE COMPOTHUBIICHHE OOJIbIIE
[0 CPAaBHEHHUIO C BXOJHBIM COMPOTHUBIIEHUEM TOHKOTO MOJYBOJHOBOTO JIMHEHHOTO
BUOpaTopa?

a) Bubparop Hanenenko;

6) Bubpatop Ilucronbkopca;

B) BUOparop bpayne.

1.15 ¥V kakux HaCTPOEHHBIX BUOPATOPOB BOJIHOBOE CONMPOTUBIIEHUE MEHBIIIE
110 CPABHEHHIO C BOJTHOBBIM COIPOTUBIIEHUEM TOHKOT'O MOJIYBOJIHOBOT'O JIMHEHHOTO
BuOparopa?

a) BubOpaTop Hanenenko;

0) BuOpatop [luctonskopca;

B) BuOparop bpayje.

1.16 ¥V kakoii ©3 aHTEHH B OCEBOM PEXKUME HW3JIYYCHHS BBIIIE
HaIPaBJIEHHOCTh?

a) y TPEXBUTKOBOM UJIMHIPUYECKON CIUPATIbHOW aHTEHHBI,

0) y MEeCTUBUTKOBOM IIIMHIPUIECKON CIIMPATLHON aHTCHHBL;

B) Y TpEXBUTKOBOM KOHMYECKOMN CITUPAIbHON aHTCHHBI.

1.17 ¥V kakoil W3 aHTEHH B OCEBOM DPEXHME H3Iy4YEHHUs LIUpe padouuii
Jrara3oH?

a) y TpEXBUTKOBOM IUIUHIPUIECKON CIIUPATILHON aHTCHHBI,

0) y IECTUBUTKOBOM LIMJIMHIPUYECKON CIIMPATLHON AaHTEHHBIL;

B) Y TPEXBUTKOBON KOHUYECKON CIUPATIbHON aHTEHHBI.

1.18 Kakyto nonsipuzaiiuio B 0CEBOM PEKUME U3TyUCHUSI UMEIOT CITUPATIbHBIE
aHTEHHBI B HaNpaBjieHnn Makcumyma JIH?

a) BEpTUKAIbHYIO;

0) HAKJIOHHYIO;

B) KPYTOBYIO;

T) 3JUTUIITUYECKYIO;



1) TOPU3OHTAIIBHYIO.

1.19 Kakas u3 anepTypHbIX aHTEHH Ha BOJHE OCHOBHOTO THUIIA B CPEIHEM
MMeeT HauJIyylllee COrIaCOBAHUE CO CBOOOHBIM IPOCTPAHCTBOM?

a) KpYIJIbI BOJTHOBOJI;

0) MpSIMOYTOJIbHBIM BOJTHOBO/T;

B) CEKTOPHAIIbHBIN PYIIOD;

I') MUPaMUTATBHBIA PYTIOP;

1) KOHUYECKUI PyIiop.

1.20 HeoOxomuMOCTh yMEHBIIIEHUS YPOBHSI HEPBBIX OOKOBBIX JICTIECTKOB
AHTEHH 3€MHBIX CTAHIMN CIIyTHUKOBOW CBSI3M BBI3BaHA BO3MOYKHBIMHU ITOMEXAaMH CO
CTOPOHBL:

a) COCEAHMX, OJM3KO PaCIIOIOKEHHBIX 36MHBIX CTaHIIHI;

0) cocenHux, OJM3KO pACIOJIOKEHHBIX Ha TEOCTallMOHApHON opOuTte
CIIyTHUKOB;

B) COCETHUX, JaJEKO pAaclOJOXKEHHBIX Ha TeO0CTAllMOHApHON opOuTe
CIIyTHUKOB;

I') UHAYCTPUAIBbHBIX UICTOYHUKOB IITyMa.

1.21 Kakue Tumbl anepTypHbIX aHTEHH B PaAUOIMANIA30H PUIILIIN U3 OIITUKH ?
a) BOJIHOBO/IHbBIE U3ITy4aTeu;

0) pylnOpHbIE aHTECHHBI;

B) aHTEHHBI HA 3aMEJIAIONINX JTUH3AX;

I') aHTEHHBI Ha YCKOPSIOIINX JIMH32X;

1) 3epKaJIbHbIC AHTCHHBI.

1.22 Kakue TUIIbl anepTypHbIX aHTEHH B PaJIMOIMANIa30H MPULIUIA U3 aKyCTUKU?
1) BOTHOBOIHBIE M3TyYaTENH;

2) pyHOpHBIE AaHTEHHBI;

3) aHTEHHBI Ha 3aMEIJISIONINX JIMH3AX;

4) aHTEHHBI HA YCKOPSOILUX JIMH3AX;

5) 3epKajibHbIC AHTCHHBI.

1.23 Kakoil npodusp HMeeT Majoe 3€pKajo B KIACCHYECKOW CXeMe
Kaccerpena?

a) chepruueckuit;

0) mapaOoIMYECKUiA;

B) TUIEpOOJINYECKHUIA;

T) SJUTUIITUYECKUH.

1.24 Kaxoit nmpoduis nMeeT Majoe 3epKajo B Kiaccuaeckoi cxeme ['peropu?
a) cpeprueckuii;

0) mapaboTUYECKUIA;

B) TUNEPOOINYECKHIA,



T) SJUTUIITUYECKUH.

1.25 Tlpu pacnpocTpaHEHUU 3€MHON PAaJUOBOIHBI BBIJACISIOT CIEAYIOIINE
30HBI:

a) 30HY YBEPEHHOM, HEYBEPEHHOU CBSI3U U 30HTY TCHH;

0) 1-y1o 300y @penens, 2-y1o 300y OpeHens, 30Hy TCHHU;

B) OCBEIIEHHYIO 30HY, 30HY MOJIYTEHU U TCHU;

') 30HYy NPSIMOIl BUIUMOCTH U 30HY TCHH.

2 Bonpocwl 6 omkpwvimoii ghopme.

2.1 JqudnexTpuueckas IPOHUIIAEMOCTh HOHOC(EPHI 3aBUCUT OT YaCTOTHI U3-
3a

2.2 MOIHHOCTI) 60pTOBOI‘0 nepcaatTiuka B CHUCTCMC CHYTHI/IKOBOﬁ CBiA3HU
OOBIYHO MHOI'O MEHBIIIE MOIDHOCTHU IICPCAATYHMKA B HA3CMHOM IIYHKTC H3-3d

2.3 bonbimas 4acTh MOTEPh PACHPOCTPAHEHUS PATUOBOJHBI IPU CBSI3U CO
CIIyTHUKOM, HaXOJSIIMMCSI Ha TEOCTAllMOHAPHOM oOpOuTe, NPUXOAUTCS Ha
Y4aCTOK TPAEKTOPUH PaTUOBOJIHBI

2.4 B nupekTopHON aHTeHHE Onarofapsi BIMSHUIO MaCCUBHBIX BUOPAaTOPOB
CONMPOTHUBJIEHUE U3TYyYEHUS aKTUBHOTO TOJYBOJIHOBOI'O BUOpaTopa

2.5 AHanu3 BiMSHUS OECKOHEYHOTO HSKpaHa Ha HaNpaBJICHHbIE CBOWCTBA
CUMMETPUYHOIO BUOpAaTOpa MPOBOAUTCS METOIOM

2.6 M36exaTh yMEHBIIIEHUST YPOBHS MOJIE3HOTO CUTHAJIA B KOMITEHCAIIMOHHOM
CXEM€ MOJIABJICHHS ITOMEX BO3MOKHO, €CIIU

2.7 3ameHa KBaJIpaTHOM H3JTy4yarolled MMOBEPXHOCTH, BIUCAHHOW B HETO
KpYIJIOW MOBEPXHOCTHU, TPUBOIUT K

2.8 AHTH(ETUHTOBOM HaA3bIBAETCAd AaHTEHHA, HMEIOIIas
W3JIy4YEHUS MO0 yIJIaMu OTHOCHUTEJILHO JIMHUH TOPU30HTA.

2.9 IllymoBas TeMmeparypa 3€pKaJIbHOW aHTEHHBl  ONPEAEISETCS

2.10 CxopocTh pacupOCTpaHCHHS JICKTPOMArHUTHON BOJTHBI B JIMH3E MOYKET
OBITH TOJIBKO CKOPOCTH CBETa B CBOOOIHOM ITPOCTPAHCTBE.

2.11 KbB B nuraroiieM BOJTHOBOIE PYIOPHO-TTAPAOOTUIECKON aHTCHHBI B
pabouem Auamna3zoHe 4acTOT MOKET OBITh MOTYYEH MOpsIKa




2.12 Hwuskuii ypoBeHb OOKOBBIX JIETIECTKOB AaHTEHHBI B CEKTOpE,
IPUMBIKAIOIEM K TJIABHOMY, 00ecrieunBaeTCs MpU

2.13 TopuzoHTanbHBI BHOpaTOp NpH JHOO0OM BBICOTE IMOABECAa Haj
OECKOHEYHOM UeabHO MPOBOIAIIEH MIIOCKOCThIO HE U3Ty4aeT IoJie

2.14 HauGonblmmii ypoBeHb MEPBbIX OOKOBBIX JIEMECTKOB HEMPEPHIBHOIO
JMHENHOT0 U3JTy4daTess HaOII0IaeTCs B pEKUME U3ITyYEHUS.

2.15 KoaddunmeHT yCcuneHus: aHTeHHBI ONPEISTISETCS KaK

2.16 JlnuHa aupekTopa B JUPEKTOPHOM aHTEHHE paBHA

2.17 llleneBoit BUGpaTOp — ATO BUOPATOP, B KOTOPOM

2.18 JlmarpamMmMa HampaBJI€HHOCTH H3Ty4alollero 3JIeMEHTa BO30YKICHHOM
MOBEPXHOCTH MPEJICTaBIsIET COOOH

2.19 HaHpaBHGHHBIG CBOMCTBA CUMMCTPHUYHOI'O IICJICBOI'O BI/I6paT0pa MOKHO
HaﬁTH, BOCITIOJIB30BaBIINCh IIPUHIUIIOM

2.20 CuMMETpUYHBIA TOJYBOJIHOBBIA BHOPATOp HMEET MAKCUMAJbHOE
W3JIyYEHUE B HAIIPaBJICHUH

2.21 Tlonspuzamusa SIEKTPOMAarHUTHOM BOJHBI — 3TO IUIOCKOCTb,
oOpa3oBaHHass  BEKTOPOM U BEKTOPOM
ANEKTPUUYECKOTO TOJIA.

2.22 Pa3MepHOCTh BEKTOPA HAMPSIH>KEHHOCTHU AJIEKTPUUYECKOTO TOJIS

2.23 PazmepHocTb BekTopa IloitHTHra

2.24 OnuHOYHbBIC JIMHEWHBIE CUMMETPUYHBIE BUOPATOPHI U PEIIECTKUA U3 HUX
UCIIOJIB3YIOTCS B KAUECTBE CAMOCTOSITEILHBIX aHTEHH, KaK MPaBUIoO, B
JIMana3oHax BOJIH.

225 Hna pacuera KHJ[ aHTeHHBI B NPOU3BOJBHOM HANpaBJICHUU
He0oO0XOaUMO 3HATh 5

3 Bonpocel na ycmanoenenue npasuibHoll nOC1€006ameabHOCHU

3.1 VYcranoBuTe TpPaBWIBHYI  TOCIEJOBATEIBHOCTH  JIMAINa30HOB
AJIEKTPOMATHUTHBIX BOJH B TIOPSIKE YBETUYCHUS YaCTOTHI

a) yJIbTPAKOPOTKHUE BOJHBI

0) cpeHNE BOJTHBI



B) yIbTPa(pUOIETOBOE U3ITYUCHHE
') BUIUMOE H3IIy4YeHUEe

3.2  VYcraHOBUTE  TMpPaBWIBHYIO  IIOCIEIOBATEIBHOCTh  JIHAIIa30HOB
AJIEKTPOMATrHUTHBIX BOJH B TIOPSIIKE YMEHBIIICHHS YaCTOTHI

a) YJIBTPaKOPOTKHE BOJIHBI

0) cpeHHUEe BOJIHBI

B) YIbTpa(HOIETOBOE U3IyUYCHHE

') BUJUMOE U3JIyYEHUE

3.3 YcTaHOBUTE NMPABUIIBHYIO MOCIEIOBATENBHOCTh ITAIIOB, OMKUCHIBAIOIINX
MOSIBJICHUE W TMIPOSIBIICHNE CKHUH-3(PeKTa B MPOBOTHUKAX MPU IEPEMEHHOM TOKE

a) nOpuoOpeTEeHHE TMPOBOJHUKOM TIEPEMEHHOIO TOKa HE3aPSHKEHHBIMU
YaCTULIAMH OIPEICTIEHHON ITIOTHOCTH

0) C yBEJIMYEHHEM YacTOThl IMEPEMEHHOIO0 TOKa CHMKAeTcs TiIyOuHa
MIPOHUKHOBEHUS JIEKTPUUECKOTO OIS B MPOBOJHUK

B) Ha TIOBEPXHOCTH MPOBOJIHUKA KOHIIEHTPUPYIOTCS TOKOBBIE TUIOTHOCTH

') TOBEPXHOCTHAsI 000JI0YKA MPOBOAHUKA CTAHOBUTCS OCHOBHOM 00JIaCThIO,
/1€ TEYET TOK

1) TOsIBIICHHE CKUH-dP¢dEeKTa MPUBOAUT K YBEIUYEHUIO COMPOTUBICHUS
MIPOBOIHUKA

3.4 YcTaHOBUTE NPABUIIBHYIO MTOCIIEIOBATEIBHOCTh ITAIIOB B3aUMOICUCTBUS
3apsKEHHOM YaCTHUIIBI C OJTHOPOIHBIM MAarHUTHBIM MOJIEM OT MOMEHTA MOCTYTUICHUS
YaCTHUIIBI B MOJIE A0 €€ IBUXKEHUS B 3TOM I10JIe

a) 3apspKeHHAs YaCTUIAa BXOJUT B OJHOPOHOE MAarHUTHOE T0JIe

0) Ha YacTHWIly HAYMHAET JEWCTBOBATh MArHWTHAas CUJIA, HaNpaBlieHHas
MEPIEHIUKYJIIPHO KaK K HAIIPaBJICHUIO ABUKEHUS, TAK U K MATHUTHOMY TOJIO

B) HAUMHAETCS IBMYKCHHE YACTHUIIBI IO KPYTOBOM TPACKTOPUHU

I) YacTULA MPOJIOJDKAET JIBUTAThCS C IMOCTOSSHHOM CKOPOCTBIO, MU3MEHSA
HaIlpaBJICHUE

1) 4aCTUIA TOKUIAET MAarHUTHOE MOJIE

3.5 YcraHoBUTE MPaBUIIBHYIO MOCJIEA0BATEIBHOCTh 3TAIIOB BOZHUKHOBECHUS
ANEKTPUYECKOrO TOKA B 3aMKHYTOM KOHTYpE B PE3yJIbTaTe U3MEHEHUS MATHUTHOTO
OJIS

a) MarHUTHOE T10JI€, TPOHU3BIBAIOIIEE KOHTYP, U3MEHSAETCS BO BpPEMEHHU

0) UHIYIIMPOBAHHBIN TOK CO3a€T CBOE COOCTBEHHOE MATHUTHOE MOJIe

B) B pe3yJibTaT€ HU3MEHEHUS MarHUTHOIO IOJISI B KOHTYpPE BO3HHUKAET
anextpoaBuxkymas cuna (31C)

I) WHAYIAPOBAHHBIM TOK B KOHTYpE HAMpaBlIieH TaK, YTOOBI
IPOTUBOJEHCTBOBATh N3MEHEHUIO MATHUTHOTO 0JIA (110 3aKOHY JIeH1a)

1) 3AMKHYTBII KOHTYp HaUMHAET POBOJUTH JIEKTPUUECKUN TOK



3.6 YcraHoBUTE MPaBWIbHYIO MOCIEA0BATEIBHOCTh 3TANOB UCIOJIb30BAHUS
npaBuia TMpaBoOMl pyKU [JIsl  ONpEAeNieHHWs HalpaBJiCHHs WHIYKIMOHHOTO
MarHUTHOTO MOJIs

a) OIpe/ieNIuTe HAIlpaBJIeHUE TOKa B IPOBOJHUKE

0) HarpaBbTE MaJbIbI MPABON PYKH B CTOPOHY JABUKEHUS TOKA

B) OJIHUMHUTE OOJIBILION Maliel MpaBoil pyKu MeprneHANKYISIPHO K MaablaM

I') HalpaBJICHUE, KOTOPOE YKa3bIBAET OOJIbIION naell, OyAeT HanpaBIeHUEM
WHYKIIMOHHOTO MAarHUTHOTO MOJIs (MJIU JIMHUY MarHUTHOW WH]TYKIIVH)

3.7 YcTaHOBHUTE MPaBWIBHYIO MOCIEN0OBATEIbHOCTh MTPUMEHEHHSI OCHOBHBIX
3aKOHOB MakcBellia Juisl aHaIu3a 3JIEKTPOMArHUTHBIX SIBJICHUHN U MTPOIIECCOB.

a) 3aKoH ['aycca M 3JEKTPUYECKOTO MOJIS: 3aps] CO3JAET AIEKTPUUECKOE
110JIE, ¥ TOTOK 3JIEKTPUYECKOTO IOJIS YePE3 MOBEPXHOCTh MPONOPLHUOHATEH 3apsay
BHYTpH HEe

0) 3axoH ["aycca ju1st MarHUTHOTO MOJISi: MArHUTHBIE 3apsi/Ibl HE CYIIECTBYIOT,
Y ITOTOK MarHUTHOTO MOJIS YE€PE3 3aMKHYTYIO TOBEPXHOCTh PAaBEH HYIIIO

B) 3akoH Dapajies: U3MEHSIONIEECss MArHUTHOE TT0JI€ CO3/IaeT AIEKTPUIECKOE
noJie

r) 3aKOH Ammepa C TMOonpaBkoil MakcBeiyia: 3JEKTPUYECKU TOK U
M3MEHSAIONIEECS PIIEKTPUUECKOE TO0JIE CO3/IaI0T MAarHUTHOE TOJIE

3.8 VYcraHoBUTE TMPaBUWIBHYIO IOCIEIOBATEIBHOCTh ATANOB pacyeTa
MarHUTHOTO MOJIs, CO3/1aBa€MOr0 MPSIMBIM IPOBOJIHUKOM C TOKOM

a) OMpEeNIeNIUTh BEIMUYUHY TOKA, MPOTEKAIOIIET0 Yepe3 MPOBOHUK

0) BBIYMCIUTHL PACCTOSIHUE OT MPOBOJHUKA JI0 TOYKH, B KOTOPOH HYKHO
OMpEeIeIUTh MAarHUTHOE TI0JIC

B) mpuMeHuTh 3akoH buo-CaBapa wiam 3akoH Amriepa Jjisi BBIYHCIICHUS
MarHMTHOTO MOJIs

I') ONPEETUTh HAIPABJICHUE MArHUTHOIO TOJIS 110 TPaBUITy IPABOTO BUHTA.

1) 3anucath (GOpMyIIbI I pacyeTa MarHUTHOTO TOJIsI B 3aBUCUMOCTH OT €T0
reOMETPUYECKON KOH(pUTYpaluu

3.9 YcranoBuTe NpaBMWIIbHYIO MTOCIIEI0BATEILHOCTH ATAIOB (JOPMUPOBAHUS U
pacmpocTpaHeHHs SJIEKTPOMArHUTHON BOJTHBI.

a) B KOJIEOIIOIeM sl DJIEKTPUYECKOM T0JI€ CO3/IaeTCsl N3MEHEHNE MarHUTHOTO
oJIst

0) DJEKTPUYECKOE M MArHUTHOE TOJs KOJEeOJI0TCS B IMPOCTPAHCTBE,
NEPICHINKYISIPHO APYT APYTY

B) JJICKTPUYECKUH 3apsA] HauyMHAeT KoJeOaThCs, CO3/aBasi IMEPEMEHHOE
AIIEKTPUYECKOE TOJIe

r) CO3JaHHOE€ M3MEHEHHWE MAarHUTHOTO TIOJIS BbI3BIBACT JajbHeiiee
U3MEHEHHUE 3JIEKTPUIECKOr0 MOJIs

1) 3JIEKTPOMAarHuTHasi BOJIHA PACIIPOCTPAHSIETCS B IPOCTPAHCTBE



3.10 YcTaHoBUTE NPaBUWIbHYIO MOCJIEN0BATEILHOCT 3TANIOB, ONMKUCHIBAIOIIUX
IpUMEHEHHE 3akoHa JIeHIa K MHAYKIIMU JIEKTPUIECKOTO TOKa B TIPOBOIHHKE:

a) I3MEHEHUE MAarHUTHOTO MOTOKA Yepe3 KOHTYP WMITU MPOBOAHHUK BHI3HIBACT
MIOSIBJICHHE DJIEKTPUIECKOTO TOKA

0) HampaBlieHHWE WHIYIIMPOBAHHOTO TOKAa OIpEAeNseTCs] TaK, YTOOBI OH
CO3/1aBaJl MarHWUTHOE TIOJIe, TPOTHBOIIOJIOXKHOEC H3MEHCHHIO TIEPBOHAYAIHHOTO
MarHUTHOTO TIOTOKA

B) OOHapyXeHHE  W3MEHEHMs  MAarHUTHOTO  Tojid  (Hampumep,
MPUOJIMKAOIIET0CS] MArHUTA)

') MHAYLIMPOBAHHBIN TOK HAYMHAET MPOTEKATh B 3aMKHYTOM KOHTYpe

1) WHAYLIUPOBAaHHBIM TOK BCErla CTPEMUTCS MPOTUBOACHCTBOBATH
U3MEHEHUIO, BBI3BABILIEMY €T0

3.11 YcTaHOBUTE  NPABWIBHYK  IOCJIENOBATENBHOCTH CBOICTB
JIEKTPOMArHUTHBIX BOJIH

a) DJIEKTPOMAarHuWTHas BOJIHA MPEACTaBIsAET COOOM pacHpoCTpaHEHHE B
IPOCTPAHCTBE C TEUECHHUEM BPEMEHHU MEPEMEHHBIX (BUXPEBBIX) AIEKTPUUYECKUX U
MarHUTHBIX TOJIEH

0) 2JIEKTPOMArHUTHBIE BOJHBI U3IYYAOTCS 3apsiiaMy, KOTOPbIE TBUKYTCS C
YCKOpEHHUeM, Hampumep, npu KojeOaHusx. [Ipuuem, dyem Oosiblie yCKOpEHHE
KOJIEOJTIOIIUXCS 3apsAI0B, TEM OO0JIbIlI€ HHTEHCUBHOCTD M3TyYEHUS BOJIHBI

B) BeKTOpHI E 11 B B 351eKTpOMarHuTHOM BOJIHE MEPIIEHAUKYIISIPHBL IPYT APYTY
Y NIEPIEHIUKYJISIPHBI HAPABICHHUIO PACIIPOCTPAHEHHUS BOJIHBI

I') 3JIEKTPOMAarHUTHAs BOJIHA SIBJISIETCA MMONEPEUHOMN

3.12 VYcraHoBuTe mNpaBWIBHYK IOCIEIOBATENBHOCTh CpEl MO Mepe
YBEIMYEHHMS PE3YJIbTUPYIOIIET0O MAarHUTHOTO TOJIS

a) TMaMarHUTHBIC

0) mapaMarHuTHBIC

B) (heppomarHuTHbIe

3.13 Ycranosure IIPaBUJIbHYIO IIOCJIEI0BATEIBHOCTD CBOWCTB
NIEKTPOMArHUTHOTO  TOJIA,  BBITEKAOUIMX M3  KAXKIOrO0 W3  YETBIPEX
mu(epeHnanbHbIX YpaBHEHUH cucTeMbl MakcBesia

a) DJEKTPUYECKOE W MAarHUTHOE T0Js B3auMOCBs3aHbl. HezaBucumoe
CYILLIECTBOBAHME DJIEKTPUYECKOTO TOJS BO3MOXKHO TOJBKO B AJIEKTPOCTATUYECKOM
ciydae

0) UCTOYHMK AJIEKTPOMArHUTHOTO TOJISl — DIEKTPUUYECKUE 3apsibl U TOKH

B) MarHUTHOE MOJIE BCETAa BUXPEBOE, IEKTPUUECKOE M0JIe MOKET OBITh KaK
BUXPEBBIM, TaK M MOTEHUUAIbHBIM. YHCTO MOTEHIHAIBHOE 3JIEKTPUYECKOE TOJIE
BO3MOYKHO TOJIBKO B JIEKTPOCTATUYECKOM CIIydae.

I') CWJIOBBIE JIMHUU 3JIEKTPUYECKOTO MOJISI MOTYT UMETh HCTOK, CTOK. CHITOBBIE
JIMHUY MarHUTHOTO IOJISI BCET/1a HEMPEPHIBHBI.



3.14 VYcraHoBUTE MNPaBUJIBHYIO IOCJIENOBATEIBLHOCTh YPABHEHUN IOJIHOM
cucTeMbl 1u(PepeHInanbHbIX YPaBHEHNUHN 3JIEKTPOCTaTUKU

2) rot £ =0
6) divD=p’
B) D=¢ FE

3.15 VYcranoBuTe NpaBUIIBHYIO IOCIEAOBATENBHOCTH YPAaBHEHUM IOJHOMU
cucteMbl nuddepeHnanbHbIX ypaBHEHUH MarHUTOCTATUKH

gy Tot =0
)leB 0
B)B u H

3.16 YcraHoBUTE NPABUIIBHYIO MOCJIENOBATENIBHOCTh YPAaBHEHUHN IOJHOMN
cucteMmbl AU PepeHIuaIbHbIX YPaBHEHUN CTallMOHAPHOTO JJIEKTPOMArHUTHOTO
npoiecca

2) rot E = 0
de p’

)5 E.J’
r)j - E

3.17 VYcraHoBuTE NpPaBUIBHYIO NOCJIENOBATENBHOCTh YPAaBHEHUM IIOJHOM
CUCTEMBI TPAHUYHBIX YCIOBHMA

a) EalEln _8:,12E2n = T3
6)E, =E

B) !"l'alHln = “aZHZn
nH,, —H, =Jy

3.18 VYcraHoBuTe TpaBWIBbHYIO IOCIEI0BATEILHOCTh  OOpa30BaHUS
CTPYKTYPBI AJIEKTPUUECKOT0 MOJISl AJIEMEHTAPHOTO AJIEKTPUUECKOTO U3TydaTes

a) Tok mporekaeT nmo DOW BBepx. K KkoHIly mepBod 4YeTBEpTH Mepuoja
W3MEHEHUS] TOKa BEpXHss 4YacTh DDOUW 3apsaauTcs TMOJOXKUTENIbHO, HIDKHSS —
OTPHUIIATEIHLHO MpaBasi Kpyronas

0) BO BTOpOW 4YETBEPTU TMEepUOJa H3MEHEHHUS JJICKTPUUYECKOTO TOKa
HAYMHAETCSl MPOLIECC «OTIIHYPUBAHUS» CHJIOBBIX JMHUNU JJIEKTPUUYECKOrO MOJIA
AIUIANTUYECKAS JIeBast



B) K KOHILYy BTOPOM YETBEPTH MEPUOIA U3MEHEHUS INEKTPUUECKUI TOK paBEH
HYJIIO ¥ IIPOLIECC «OTUIHYPUBAHUS» 3aBeplIaeTcs NOJHOCThIO. [Ipu 3TOM cunoBbie
JVHUHM 3JIEKTPUYECKOTO MOJISI HE CBA3aHbI C MOBEPXHOCTHI0 DO

I') BO BTOPOM IOJIYIIEPUO/IE TOK POTEKaeT BHU3. HIKHAS yacTh 3apsiKaeTcs
HOJIOKUTENBHO, BEPXHSS — OTPULIATEIIBHO

3.19 VYcraHOoBUTE MPaBHIBHYIO MOCICIOBATEIBHOCTh OMHCAHUS Ipoliecca
T paKkIuu

a) MajaroIiue dJICKTPOMArHUTHBIC BOJHBI, XapaKTEPUCTHKH KOTOPBIX
MIOJIAral0TCs U3BECTHBIMU, HABOISAT Ha METAJUTUYECKUX TEJIaX TOBEPXHOCTHBIC TOKU

0) TOKH, B CBOIO OYepeab, BO3OYKTAIOT B OKPYXKAIOMIEM IPOCTPAHCTBE
BTOPUYHBIC JIEKTPOMATrHUTHBIC BOJIHBI

B) BBIUMCIICHUE BTOPUYHOTO DIIEKTPOMATHUTHOTO TMOJIA  (JOCTATOYHO
OTIPENETUTH TOJBKO 01Hy KoMmrioHeHTY (E nmu H))

3.20 YcTaHOBUTE IPABMIIBHYIO TIOCIEA0BATEIBHOCTD MPOLECCA IIPUMEHEHHUS
bopmyn Openens nus pacyera JUPpaKIUU CBETa

a) ollpeIeTIUTe MapaMeTphl MaJar0IIEero CBETa, TAKUE KaK IJIMHA BOJIHBI M YTOJl
naJeHUs

0) BbIOepuTe noaxonsauryro (opmyny @dpenenst sl pacuera amIUIATY.IbI
OTPaXEHHOTO W MPEIOMJIEHHOrO CBeTa (Hampumep, GopMyna A NpSIMOro WU
00paTHOTO OTPAXKEHUS)

B) paccuuTaite KO3((PUIMEHTHl OTPaXEHUS U MNPONYCKAHHS HA TPaHUIIE
paszzeina AByX cpen

I) TOPOAHATM3UPYUTE TMOIYYEHHBIE PE3yJIbTAaThl [JIsl  ONPEACIICHUS
WHTEHCUBHOCTH CBETA B Pa3JMYHBIX HANIPABJICHUX MOCie Tuppakmn

3.21 VYcraHoBUTE MNPABUIBHYI)  MOCJIEIOBATEIbHOCTh  JUANA30HOB
AIIEKTPOMATrHUTHBIX BOJIH 10 YBEIMYCHHIO JJIMHBI BOJTHBI

a) paIMOBOJTHBI

0) yapTpaduoaeTOBOE UIIYUCHUE

B) MH(paKpacHOE U3ITyUEHUE

') raMMa-u3JIy4eHue

1) MUKPOBOJIHBI

€) BUJUMBI CBET

3.22 YcTraHOBUTE NPaBUIIBHYIO MTOCIEIOBATEILHOCTh 3TAINIOB, OMUCHIBAIOIIUX
MPOIIECC PACTIPOCTPAHEHUS MICKTPOMArHUTHBIX BOJIH OT NIepeAaTurKa K MPUEMHUKY

a) DJICKTPOMArHUTHBIE BOJHBI U3JIy4alOTCS AHTCHHOW TMepenardyuka u
HAYMHAIOT PACIPOCTPAHSITLCS B MPOCTPAHCTBE

0) mepemaTuyMK TEHEPUPYET TMEPEMEHHBIH TOK, KOTOPBIA CO3/MaeT
U3MEHAIOLIEEC DIIEKTPUIECKOE T10JIE

B) DJICKTPOMArHUTHas BOJIHA MPOXOST YepPE3 Pa3IUUHbIE CPEJIbl, TEPSIS YaCTh
CBOEU HEPIruun



I) TPUEMHUK YJIaBIMBACT PAJAMOBOJIHBI W MpeoOpasyeT WX OOpaTHO B
DIEKTPUYECKUN CUTHAII
1) U3MEHSIONIEECs IEKTPUUYECKOE TI0JIe CO3J]aET MAarHUTHOE T10JIe

3.23 YcTaHOBUTE NMPABWIBHYIO NOCJIEA0BATENBHOCTD 3TANIOB, OMKUCHIBAIOIINX
MIPOIIECC CO3/IaHUSI CBETOBBIX BOJIH C KPYTrOBOW MOJISIpU3aliuen

a) CBETOBas BOJIHA MPOXOAUT uepe3 (GUIbTP, KOTOPBHIM H3MEHseT €€
MOJISIPU3ALINIO

0) NIBE IUIOCKHE TIOJSPU30BAHHBIE BOJHBI C OJUHAKOBOW aMIUTUTYIOH W
4acTOTOM, HO ¢ pa3HoH (ha3oit (00s1yHO Ha 90 TpagycoB) KOMOMHUPYIOTCS

B) B pe3yibTaTe B3aUMOJEHUCTBUS O0Opa3zyeTcsl Kpyrosas Mojsipu3aiiusi, rie
AIEKTPUYECKOE MOJIE BPAILLIAETCS C OMPEACICHHON YaCTOTOM

') KpyroBasi moJisipu3aliys MOXeT ObITh MPAaBOM WIIA JIEBOW B 3aBUCUMOCTH OT
HaIlpaBJICHUS BPALICHUS SJIEKTPUUECKOTO OIS

3.24 YcraHOoBUTE IPABUIIBHYIO MOCIIEA0BATENbHOCTh TANOB, OMUCHIBAIOIITUX
npoiiecc paboThl IEMEHTAPHOTO IIEKTPUIECKOro BUOpaTopa

a) B pe3ylbTaTe W3MEHEHHS TOKAa B IIEMU CO3JACTCS MEPEMEHHOE
AIIEKTPUUECKOE T0JI€ BOKPYT BUOpaTopa

0) BHOpaTop HauMHAET KO0JIeOAThCSA TOJ JACHCTBHEM IMEPEMEHHOTO TOKa,
CO3/1aBasi IEPEMEHHBI MATHUTHBIN I10JIE

B) CO3/JaHHbIE DJEKTPUYECKHME W  MAarHUTHble 1o  00pasyroT
AJIEKTPOMArHUTHBIC BOJIHBI, KOTOPBIC PACIIPOCTPAHSIIOTCS B IPOCTPAHCTBE

r') Tporecc KojeOaHWs BBI3BIBACT HM3MEHEHWE IUIOTHOCTH 3apsjia Ha
BUOpaTOpE, YTO MPUBOIUT K U3MEHEHHUIO JICKTPUICCKOTO TIOJIS

1) B pe3yibTaTe B3aWMOJCHCTBHS DSJCKTPUYCCKOTO W MArHUTHOTO ITOJICH
dbopMHUpYETCS AIEKTPOMArHUTHAS SHEPTUS

3.25 YcTaHoBUTE NMPAaBWIBHYIO MOCJIEI0BATEILHOCTh 3TANIOB, OMKUCHIBAIOIINX
npoiiecc padoThl IEMEHTAPHOTO IIEJIEBOTO U3JIydaTess

a) TEPEMEHHbIH TOK MPOXOJUT 4Yepe3 IIEJIEeBOW H3Iy4yaTelb, CO3/1aBas
IIEPEMEHHOE DJIEKTPUUECKOE I10JIE

0) U3MEHEHUE TIOTHOCTH 3apsI0B HAa TOBEPXHOCTH U3ITydaTessi MPUBOIUT K
00pa3oBaHHIO MArHUTHOTO TMOJISi BOKPYT HEro

B) DJICKTPUYECKOEC M MAarHUTHOE TOJISI B3aUMOJIEUCTBYIOT NIPYT C JIPYroM,
bopMUpysl DJIEKTPOMArHUTHBIE BOJIHBI

I) CO3/IaHHBIC  DJICKTPOMArHUTHBIE  BOJIHBl  PACIPOCTPAHSAIOTCS B
IIPOCTPAHCTBE OT IIECJIEBOTO U3JIy4YaTeNs

1) 3a CYET HAMNpPaBJICHHOTO W3JIyYECHMs ILUEIEBOTO HM3IydyaTessl MPOUCXOAUT
dbopMHUpOBaHUE IEKTPOMATHUTHOTO TIOJIS



4 BOI’lpOCbl Ha yCmarnoe/leHue coomeemcmeun

4.1 YcTaHOBUTE COOTBETCTBHE MCXKAY TCPMHHAMU U UX 3HAYCHHUCM

Tepmun Onpenenenue
1. 3aKoH oTpaxkeHMsI | @) yroJj NaJeHusl paBeH yIily OTPaXKEHHUsI
0) OTHOLIEHWE CHHYCa YIJIa MAJEHUs K CUHYCY yIJa

NpEJIOMIICHUSI — BEJIMYMHA TIOCTOSIHHAS  paBHas
2. 3aKOH IPEIOMIICHUS

OTHOUIEHUIO CKOPOCTH CBETA B CPEAE K CKOPOCTH CBETA

B BaKyyMme

B) KaxzJas TOYKa, JO KOTOPOH JOXOOUT CBETOBOE
BO30YXKJCHHE, SBISETCS B CBOIO OYEPEAb LIEHTPOM
BTOPUYHBIX BOJIH; IOBEPXHOCTb, oOrudaromas B
HEKOTOPBI MOMEHT BPEMEHU OTH BTOPUYHBIE BOJIHBI,
YKa3bIBAaeT IMOJIOXKEHHE K 3TOMY MOMEHTY (poHTa
JICHCTBUTEIIBHO PACIPOCTPAHSIOIIEHCS BOJIHBI

I') corIacHo npuHuuny depma, CBET pacnpoCTpaHsIeTCs
4. ITpunuun depma MEXKAY IBYMs TOYKAaMM II0 IIYTH, I IPOXOXKICHUSA
KOTOPOT0 HEOOXOAMMO HaMEHbIIIEE BPEMSL.

3. Ilpunnun I 'rolirenca

4.2 YcTaHOBUTE COOTBETCTBUE MEXKAY MOCTYyJIaTaMu Makcgeiuia
IToctynar XapakTepuCcTrKa
a) IEPEMEHHOE MArHUTHOE TO0JIE CO3/1a€T B OKPYXKAIOIIEM €Tr0
IPOCTPAHCTBE  BHUXPEBOE  DJJIEKTPUUECKOE TIOJIE, JIMHHUHU

1. IlepBerit .
HaIpPSHKEHHOCTH KOTOPOTO TPEJICTABIAIOT COOOM 3aMKHYTHIE
JMHUY, OXBATHIBAIOIINEC TUHUU WHAYKITUH MATHUTHOTO TTOJISI
0) mepeMeHHOe AJEKTPUUECKOE T0JIE CO3/IaeT B OKPYKaloIleM
. €ro TMPOCTPAHCTBE BHUXPEBOE MArHUTHOE TMOJ€, JIMHUU
2. Bropoii pocIp p ’

HHAYKOUHA KOTOPOIr'o OXBATbIBAKOT JIMHHUW HAIPAKCHHOCTHU
MNCPEMCHHOI'O JJICKTPUUCCKOI'O ITOJIA

4.3 YcTaHOBUTE COOTBETCTBUE MEXY ONPEASICHUSIMH U UX 3HAYCHUSIMHU
Onpenenenue 3HaueHHE

a) COBOKYIHOCTb HEPA3pPBIBHO CBS3aHHBIX MEXKIY
co00l MEePEeMEHHBIX JJCKTPUICCKOTO U MArHUTHOTO
MoJieu

0) cucTteMa co3aarolux APYr Apyra MNepeMeHHOTO
MarHUTHOTO W TEPEMEHHOTO AJICKTPUIECCKOTO TTOJICH,
pPacpOCTPaHSIOIINXCS B TPOCTPAHCTBE

1. DnexrpoMarHuTHOE
noJsie

2. DneKTpOMarHuTHas
BOJTHA

4.4 YcTaHOBUTE COOTBETCTBUE MEXKIY BEKTOPAMU AJIEKTPOMATrHUTHOTO MOJIs
Y UX Pa3MEPHOCTSIMHU

Bektop Pa3zmepHocTh
1. BexTop Hanpsi>K€HHOCTH 3JIEKTPUYECKOTO MOJIS a) B/m
2. BekTop 37eKTpUYECKOTr0 CMENICHUS 0) Ki1/Mm?




3. BekTop HanmpspKeHHOCTH MarHUTHOTO TIOJISt B) A/M
4. BekTop MarHUTHOW MHAYKITUU r) B6/M?

4.5 VYcraHOBUTE€ COOTBETCTBHE MEXKAYy THUIIOM CBETOBOJAa U  €r0
XapaKTEpPUCTUKOU
Tun cBetoBOAa XapaKkTepUCTHUKA
a) TMpeACTaBisieT CcO0OM  TOHKYIO
CTEKJITHHYIO TUICHKY (TUIOCKYIO)
0) TOHKas CTEKJISHHAas JBYXCIOWHas
HUTb B NTONIEPEUYHOM CECUECHHHU

1. ITnanapHbIi CBETOBO

2. BOTOKOHHBIN CBETOBO

4.6 YcCTaHOBUTE COOTBETCTBHE MCXKAY THUIIOM H3JIYUYCHUA MU €TO0

XapaKTEPUCTUKOU
Tun nznmyyeHus XapaKkTepUCTHUKA
1. lunonbHOE
a) UCTOYHUK HM3Jy4CHHUS B ATOM Clydac MPE/ICTaABISAET
3JIEKTPOMArHUTHOE . . .
co00M KOJICOTIOIIMIACS JUTIONb I CUCTEMY JTUIIOJICH
W3JIy4YCHUE

0) U3IIy4eHHe 3apsHKEHHBIX YaCTHII,

JBIKYIIMXCA 1O  KPUBOJHMHEWHBIM  TPACKTOPHUAM
(Hampumep, B YCKOPUTEIISAX 3apsKEHHBIX YaCTHI)

B) U3JIy4YECHHE PABHOMEPHO

3. CBeueHue BaBuioBa | ABIKYIIUMXCS 3apsDKEHHBIX YacTHIl B CPEAE, CKOPOCTh
— YepeHkoBa KOTOPBIX OOJIbIIIE

CKOPOCTH CBETa B CpEe

2. CHHXpPOTPOHHOE
U3IIy4CHHE

4.7 YcranoBure COOTBETCTBUE MEXKY Ha3BaHHEM 3aKOHa
AJIEKTPOMArHUTHOTO MOJIsl U ero (hopmyaupoBkoil (nuddepenipanbpaas popma)
Ha3zBanue DopMynupoBKa
1. 3akoHn ["aycca a) STEKTPUUYECKUN 3aps]l SBIACTCS
VMCTOYHHUKOM IEKTPHUUYECKONW MHIYKIIMH
2. 3akoH ["aycca 1uist MarHuTHOTO 1oJist | 0) HE CYIIECTBYET MarHUTHBIX 3apsiJIOB

3. 3akoH nHaykuun Papanes B) UI3MEHEHHE MAarHUTHON WHIYKIIUU
MOPOKJIAE€T BUXPEBOE DIEKTPUUECKOE
oJie

4. 3akoH Amrnepa - Makcsenna T') 3JIEKTPUYECKUI TOK U U3BMEHEHHUE

BHGKTpH‘{eCKOﬁ HHAYKIOHUHA TOPOKIAAIOT
BHUXPCBOC MAI'HUTHOC I10JIC

4.8 YcranoBure COOTBETCTBUE MEXKY Ha3BaHHEM 3aKOHa
9JIGKTPOMArHUTHOTO MOJIA U €ro (opMyIupOBKOW (MHTEerpasibHas Gopma)

Ha3zBanue DopMynupoBKa
1. 3akon ["aycca a) MOTOK 3JICKTPUYECKONM MHAYKIMU Yepe3 3aMKHYTYIO
MTOBEPXHOCTB S MPOTOPITMOHAJICH BEJIMUNHE CBOOOTHOTO




3apsaa, HaXOAUIErocs B 00bEME V, KOTOPBIM OKpyXKaeT
MOBEPXHOCTS S.

2. 3akoH ["aycca niis
MarHUTHOT'O I10JIST

0) MOTOK MarHUTHOM HWHIYKIUU Yepe3 3aMKHYTYIO
MOBEPXHOCTh pPaBEH HYNIIO (MarHUTHBIC 3apsjibl He

CYIIIECTBYIOT).
3. 3aKkoH UWHAYKIWU | B) HW3MEHEHHWE TIOTOKA MAarHUTHOW  WHIYKITWH,
dapanes NPOXOJSIIETO Yepe3 HE3aMKHYTYI0 IOBEPXHOCTH S,
B3STOC C OOpaTHBIM 3HAKOM, MPOMOPIIMOHATBHO

LHUPKYJSLHAY 3JIEKTPUIECKOTO MOJIS Ha 3aMKHYTOM
KOHTYpE |, KOTOPBIi1 SIBISICTCS TPaHUIEH TOBEPXHOCTH S.

4. 3akon Awmmepa -
Makcgemna

I') TIOJIHBIN AJEKTPUYECKUN TOK CBOOOJHBIX 3apsiioB U
U3MEHEHHUE MOTOKA IEKTPUUECKON MHAYKIIMH Yepes
HE3aMKHYTYI0 TMOBEPXHOCTb S, MPOMOPLUUOHAIBHBI
HUPKYJISIIIUIM MAarHUTHOTO TOJISI HA 3AMKHYTOM KOHTYpe
1, KOTOPBII SIBJISIETCS] TPAHUTIEH TTOBEPXHOCTH .

4.9 YcraHOBHTE COOTBETCTBHE MEXAY CUCTEMOM ypaBHEHMH Makcsemna u
TE€M, KaKH€ IPOLECChl OHA OMUCHIBAET

Cucrema ypaBHEHHAN

ITpoueccel

a) CHUCTCMa ypaBHCHI/Iﬁ Makcaenna HJIs1 CTalMOHAPHBIX

f dl =0 AIIEKTPUYECKUX U MarHUTHBIX IOJICH

L

fHdl=]jds

L o g L

$Dd S = [ pdv

s V

$BdS=0

1. s

N 5 g, | | ©) cucrema ypaBHeHuit MakcBeiia Jjisi IEPEMEHHOTO
ﬁ dl =—I§d S| | 27€eKTPOMAarHUTHOTO TOJS NPU HAJWMYUH 3apPsLKEHHBIX
L 5

TCI U B OTCYTCTBUC TOKOB IIPOBOANMOCTH




B) cCUCTEMa ypaBHeHH MakcBesia i1 IepeMeHHOTro
AJIEKTPOMATHUTHOTO MOJIS TPU OTCYTCTBUHU 3aPSHKEHHBIX
TeJ U HAIMYUU TOKOB IPOBOJUMOCTH

4.10 YcTaHOBUTE COOTBETCTBHE MEXAY MaTeMaTHUecKoil (opMoH 3amucu
3aKOHA 3JIEKTPOMATrHUTHOTO MOJII U €r0 HAMMEHOBAaHUEM

dopma 3anucu

Haumenosaunue

a) 3aKOH COXpaHEHHUs 3apsjia

NOJIH

. div j

0) ypaBHEHHUE HENIPEPHIBHOCTHU

0

— —

&j=JE

B) 3akoH Oma

4.11 YcraHOBHUTE COOTBETCTBUE MEXKY KIAaCCaMHU 3JIEKTPOMArHUTHBIX MOJIEH

N UX OIIPCACIICHUAMUA

Knacc OMII

Onpenenenue

1. CraTuyeckue moJjisa

a) TOJsA, CO3JaBacMbleé CHUCTEMaMH HEMOJABHKHBIX
3apsiJI0B, MOCTOSIHHBIX MAarHUTOB M TTOCTOSIHHBIX TOKOB
B T€X 00J1aCTAX, IJIe TOKA OTCYTCTBYIOT; B 3TOM ClIy4ae
CHCTEeMa ypaBHEHMN MakcBelUla pacnaaacTcsl Ha JBE
MOJCUCTEMBI, Ka)KJas W3 KOTOPBIX COJCPKHUT JIMOO
IJICKTPUYCCKHUE, TMOO MAarHUTHBIC BEITMYHHBI

2. CranmoHapHoe

0) moJjie, co3aBacMOe CUCTEMaMH HEITOABHIKHBIX

ANEKTPOMArHUTHOE 3apsAJ10B, IOCTOSSHHBIX MAarHUTOB U ITOCTOSIHHBIX TOKOB
noJie B T€X 00JIACTSIX, I'/I€ TOKU CYIIECTBYIOT

3. KBazucranuoHapHOe | B) 10JI€, HCTOYHUKHA KOTOPOrO MPEACTABISAIOT COOOM
AJIEKTPOMAarHuTHOE OTHOCUTEJIBHO MEJJIEHHO MEHSIOIUECS BO BPEMEHU
noJie (GyHKUMU, TAKUM 00pa3oM, YTO

IMPOCTPAHCTBEHHBIM  MEPUOJ  U3MEHEHUS  IOJs
OKa3bIBAETCS CYLIECTBEHHO MEHbIIIE, YEM JTUHEHHbIC
pa3Mephl aHAIU3UPYEMOI 001aCTH MPOCTPAHCTBA




4. beicTponiepeMeHHbIE | T') IPOCTPAHCTBEHHBIN NEPUO]] N3MEHEHHUS MO
noJis OJIHOTO  MOpsAAKa  WJIM  MEHBUIE  pa3MepoB
aHaJIM3UpyeMon 00JIaCTH IPOCTPAHCTB

4.12 VYcraHOBUTE COOTBETCTBHE MCXKOY BHAOM JJICKTPOMAIrHUTHOIO
H3JIyYCHHA U €0 OIMMCAHUCM.

Kiacc OMII Omnpenenenue
1. Uadpaxpacuoe a) DJICKTPOMAarHUTHOE HW3JIy4YEHHUE, 3aHUMalollee
U3ITyYeHue CHEKTPaJIbHYI0 00JIACTh MEXAY KpacHbIM KOHIIOM
BUIMOTO CBETa u MUKPOBOJHOBBIM
PaTMOU3ITYYCHUEM.

2. Buaumoe uznydyeHue | 0) DSIEKTPOMArHUTHBIE BOJHBI, BOCIPUHUMAEMBbIE
YEJIOBEYECKUM TJIa30M
3. VYapTpaduosieToBo€ | B) 3JIEKTPOMArHUTHOE M3Iy4Y€HUE, 3aHHMAIoOLIee

U3JIy4CHHE CIIEKTPAJIBHBIM  JIMANMA30H MEXIAYy BUIUMBIM U
PEHTTEHOBCKUM H31y4YCHHUSIMU

4. PeHTreHOBCKOE I) DBJEKTPOMAarHUTHBIE BOJIHBI, 3HEPrusi (OTOHOB

U3JIy4CHHE KOTOPBIX JIEKUT HA IIKAJIE JIEKTPOMArHUTHBIX BOJIH
MEXIY YIbTPa(pUOJIECTOBBIM H3IyYEeHHUEM W TraMMa-
U3JIy4YECHUEM

4.13 YcTaHOBUTE COOTBETCTBHE MCKAY TUIIaMH CPCI U UX OIIPCACICHUAMU

Cpena Onpenenenue

1. U3otponnas a) (¢u3Myeckue CBOWCTBA OJMHAKOBBI 10 BCEM
HaIPaBJICHUSM B KaXJ0M TOUKE CPeJIbl

2. JInneiinas 0) ¢u3uyeckre CBONCTBA HE 3aBUCAT OT BEJIMYMUHBI
BEKTOPOB MOJIs

3. Henunelinas B) (Qu3nueckue CBOICTBAa 3aBUCAT OT BEJIHMYUHBI
BEKTOPOB MOJIsI

4. Anu3otponHas r) (u3MYEeCKHue CBOWCTBA B TIPOM3BOJILHOW TOYKE
Pa3JIMYHbI 110 PA3TUYHBIM HaNIPaBICHUSIM

4.14 VYcraHoBHTE COOTBETCTBHE MEXAY YypaBHEHHEM MakcBeiia M HX
(U3UYECKUM CMBICIIOM

YpaBHeHne DOU3NYECKUN CMBICIT
Makcsenna
1. 1 ypaBHeHue a) TOKM CMEIICHHUS HapaBHE C TOKAMH MPOBOJUMOCTH
Makcsenna o0Opa3yloT MarHutHoe mojie. 3akoH wu3MmeHeHus Ol Bo
BPEMEHHU ONpENeseT 3akoH pacnpenenenus MII B
IIPOCTPAHCTBE
2.2 ypaBHEHHE 0) TepeMEeHHOE€ MAarHUTHOE TI0Jie 00pa3yeT BHUXPEBOE
Makcsenna ANEKTpUYECKOe moJie. 3aKoH u3meHeHuss MII Bo BpeMeHu
omnpenesieT 3akoH pacnpenenenus Il B npocTpaHcTBe




3. 3 ypaBHEHUE
Makcsemia

B) TIOTOK BEKTOpa »JJIEKTPUYECKOW HWHIYKIUU 4Yepe3
IPOU3BOJIBHYIO 3aMKHYTYIO TOBEPXHOCTb OIPEIEISIETCS
ANEKTPUUECKUM 3apsIOM (, coliepKaiumcs B o0béMe V,
OTpaHUYCHHOM MOBEPXHOCTHIO S

4.15 YcraHOBHUTE COOTBETCTBHE MEXKIY CUCTEMOM ypaBHEHUI MakcBeiia u
THIIOM CPE€JIbl PACHPOCTPAHEHUS DIEKTPOMArHUTHON BOJIHBI

Cucrema ypaBHeHuid MakcBemia

Cpena

O(sE)

rotH = j +¢ ;
-

ct
. o(uH
ot
&:Odiv(aﬁ) =p;

1 Bodiv(uH) =0; div(uH)=0.

a) U30TPOMHAas

— = aEE)
rot = j + g ;

rotE = —pop——; 0) GeppuTHas

sogdivﬁ' =p;
wodiv(uH) = 0; div(uH)=0.

- oE
C
rotH =gye—;
ot
- oH
rotE = —pou—-:;

Y B) HEMPOBOJAILAS

divE = 0;

“div(H)=0.

4.16 YcTaHOBHATE COOTBETCTBUE MEXKIY THIIOM 3JIEKTPOMATHUTHOW BOJHBI U

€€ ONnpeAeICHUEM

Twun BOJIHBI Onpenenenue

a) HalpaBJICHHE
(gacTwuii, TIOJICH ) COBIIaJacT
pacIpoCTpaHEHUST  BOJHBI WM
pacrpocTpaHeHUs KoJIeOaHmit

1. TlpononbHas

KOoJeOaHuii MaTepuasbHOTO O00BEeKTa
HaIpaBJIeHUEM
HaIpaBJICHUEM

2. Ilonepeunas 0) HampaBieHUE

(gacTu, oJIeHN)

KOJIeOaHWM MaTepHaIbHOTO OO0BEKTa
TIEPICHIUKYJIIPHO

HaIpaBJICHUIO




pacnpocTpaHeHus BOJIH WIH HaIpaBJIeHUIO
pacrpocTpaHeHus KoJaeOaHuit

4.17  VYcraHOBHUTE  COOTBETCTBUE  MEXKIYy  THUIOM  MOJSpU3ALUU
AIIEKTPOMArHUTHOM BOJIHBI M €€ WILTIOCTPATUBHBIM MPEACTABICHUEM
Tun nossipuzanuu WMimrocTpaTuBHOE NMPEICTABICHUE

1. Jluueiinasg

2. Kpyrosas

3. DimMnTruyeckas

B) YN

4.18 YcraHoBUTE COOTBETCTBUE MEXY KJIACCAMHU CPEJIbl U YCIOBUSMH (1O
TPAHUYHOMN YaCTOTE Mrp)

Knacc cpenpl YcnoBue
1. {usnexTpux a) 0>
2. IlonynpoBOAHUK 0) O=Or
3. IlpoBoiHUK B) 0<®rp

4.19 YcraHOBUTE COOTBETCTBUE MEXIY 30HAMM 3JEKTPOMArHUTHOIO IOJIS
9JIEMEHTAPHOTO JIEKTPUYECKOT0 BUOPATOpa U MX OMPEACICHUIMHU
3ona OMII 50B Ycnoue
1. bavxHsda 30Ha a) kr <<1
2. [IpomexyTtounas 30Ha | 6) kr =1




‘ 3. lanbHss 30Ha

| B) kr >>1

4.20 YcTaHOBUTE COOTBETCTBHE MCXKAY TCPMHHAMU U UX OIPCACICHUAMU

TepmuHn

Onpenenenue

1. Inarpamma
HaIpPaBJICHHOCTU

a) MpoCTpaHCTBEHHOE pacnpenenenne OMII u
IJIOTHOCTH IOTOKAa MOIIHOCTH B OTHOCHUTEIIBHBIX
€MHHUIAX

HaIIpaBJICHHOCTH

2. lllupuna quarpamMmbl

0) YIJIOBOM CEKTOp, B KOTOPOM KOHLIEHTPUPYETCS
HEKOTOpasi  ONpeleNéHHas 4YacTh H3JIydaeMou
MOIITHOCTH

3. Koappurment
HAIPABJIEHHOTO [T

B) OTHOIIIEHHE TUIOTHOCTH OTOKAa MOIITHOCTH P(0,v),
CO37aBa€MOil B 9TOM HalpaBJICHUU JaHHOU
aHTEHHOM, K TUIOTHOCTH TMOTOKa MomHoctu PO,
EUCTBUA | CO3/IaBa€MOUM B 3TOM K€ HAIMPABJICHUM ITAJTOHHOU
aHTEHHOW  (HEHaNpaBJICHHOW) TMpU  yCIOBUU
PABEHCTBA MOJIHBIX MOIIHOCTEN U3TyYeHUs] aHTEHH

4.2]1 YcTaHOBUTE COOTBETCTBUE MEXKY TUITAMH dJIEKTPOMATHUTHBIX BOJIH 10
HaJIMYUIO WIA OTCYTCTBHIO B HHMX IPOAOJBHBIX COCTABIIIOLIMX JJIEKTPUYECKOTO

100 MAarHUTHOTO BEKTOPOB
Tun OMB Onpenenenue

a) o0a  BeKTOpa, OJJICKTPUYSCKHMH WU  MarHUTHBIH,

I.Tuma T MIePIICHIUKYJIIPHBI OCH JIMHUM TIEpEeaadH H, CIe0BaTEIbHO, HE
MMEIOT NPOJIOJBHBIX cocTaBisomux, T.e. Hz=0, Ez=0.
0) DIEKTPUYECKUU BEKTOpP HMMEET OTIUYHYIO OT HYJIsS

> tuna E MIPOJIOJIBHYIO cocTaBsttonyio Ez#0, B TO BpeMs Kak MarHUTHOE
TI0JIC BOJTHBI ITOTIEPEYHO, T.€.
HZ:O.

3 e H B) IPOJIOJBHYIO COCTaBIISIONIYI0O WMEET MarHUTHBIM BEKTOP
(Hz#0), a anextpuueckoe nojie nonepedro (E;=0)

4.22 VYCTaHOBUTE COOTBETCTBUE MEXIY CPEIOd M COOTBETCTBYIOUIUM €M
3HAYEHHEM MArHUTHOW BOCIIPUHUMYHMBOCTU

Cpena 3Ha4eHNE MAarHUTHOW BOCIIPUMMYUBOCTHU
1. JlnuamarauTHas a) ky<0
2. ITapamaruuTHas 0) k>0
3. ®eppomMarHuTHas B) k,>>1




4.23 VYCTaHOBHUTE COOTBETCTBHE MEXIY BEIUYMHOW U (HOpMYJIOH s e
pacueta

Bennunna dopmyna

a)

Ag’

'3. .
1. IToBepxHOCTHASI TUIOTHOCTH 3apsaa T ( p, t) — hm

AS—0 AS
Aq 3

2. JIuneiiHas IJIOTHOCTH 3apsiaa Tla ( p, [ ) — 11m —

Al—=0 Al

4.24 YcraHOBHUTE COOTBETCTBHUE MEXAY CHUCTEMON IudPepeHIraTbHbIX
YPaBHEHUI U €€ HaA3HAYCHUEM

0)

Cucrema Hasnauenue
, ot E=0, divD= p’,D=¢ E, a) OIIHCAaHNE TPOIECCOB
: JIEKTPOCTATHKH
2. ™! H=0,dvB=0,B=p,H. ffl)al“HI/ITOC(?Fl;?I(/:IEIl(I—IfIHe PR

4.25 YCcTaHOBUTE COOTBETCTBHUE MEXKIY 3aJla4aMU JJIEKTPOJUHAMUKUA U UX
XapaKTEPUCTUKON

3agaua XapakTepucTrKa
a) MO 3aJlaHHOMY pacHpeesIeHUI0 CTOPOHHUX HCTOYHUKOB
1. [Ipsimas HEOOXOMMO ONpPEAENUTh PaclpeleIeHUe HIEKTPOMarHuTHOTO
noJist
0) Mo 3aJaHHOMY pacHpeieICHUI0 AJIEKTPOMArHUTHOTO TOJIS
2. OOpaTHas HEOOXOAMMO  ONpPENENTUTh  pPACHpPENEeNeHHUEe  CTOPOHHHX
HUCTOYHUKOB

Illkana ouenusanusn pe3zyibmamoé mMeCMUpPOBAHUA: B COOTBETCTBUM C
JNEUCTBYIOIIIE B YHHMBEPCUTETE OaJIbHO-PEHUTHHTOBON CHUCTEMOW OLICHHUBAHUE
pe3yibTaTOB MPOMEXKYTOYHOM arTecTalud OO0YyYalolUXCs OCYIIECTBISETCS B
pamkax 100-0aymibHOM MIKaNIbI, TPU 3TOM MaKCUMAaJIbHBINA 0aJJ1 O TPOMEKYTOUHON
aTTecTaluy 00yJarmuxcs 1mo o4yHou dopme oOydeHus coctamisier 36 OaioB
(ycranosyeHo nojoxxkenueM I1 02.016).

MakcumanbHbIi 0al 3a TECTUPOBAHUE MPEACTABISIET COOOM Pa3HOCTh JBYX
YHCell: MAKCUMAJIbHOTO OaJijia o MPOMEKYTOYHON aTTeCTaIlK ISl JaHHOU (JOPMBI
oOyuennst (36) W MakcUMaJdbHOrO Oamia 3a peleHne KOMIIETEHTHOCTHO-
OpUEHTUPOBAHHOM 3a/1auu (6).

bann, mnomydeHHbI oOy4aromuMmcsi 3a TECTUPOBAaHUE, CYMMHUpPYETCS C
0aJIoM, BBICTABIIEHHBIM €MY 3a pEUIeHHE KOMIIETEHTHOCTHO-OPUEHTHPOBAHHON



3a1a4H.

OOmmii 6ayT Mo MPOMEXKYTOYHOM aTTECTAIIMH CYMMHUpPYETCs ¢ Oauiamw,
MOJIYYCHHBIMH 00YJarOITUMCS 110 PE3YJIbTaTaM TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH
B TCUCHHE CEMECTpa; CyMMa OaJlJIOB MEPEBOAUTCS B OIICHKY 110 5-OaJIbHOM IIIKaJe
CJICTYIOITUM 00pa3oM:

CootBerctBue 100-0amIpHOM U 5-0aIbHOM KA

CymmMma 6amtoB 1o 100-6anpHOM 1IKase Ornenka no 5-6anpHOM 1MIKae
100-85 OTJINYHO
84-70 XOPOLLIO
69-50 YIOBJIETBOPUTEIBHO
49 u meHee HEYJOBJIETBOPUTEIBHO

Kpumepuu oyenusanun pe3yiomamoe mecmupoeanus:
Kaxnapiii Bompoc (3amaHue) B TECTOBOM (opMe OIleHUBAeTCS MO
JUXOTOMHYECKOM IIKaJIe: BBIMIOJHEHO — 2 0aJ1j1a, He BBINOJHEeHO — () 0aJ110B.

2.3 KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE 3ATAYHN

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 1

[TosicHuTe 0COOEHHOCTH PACIIPOCTPAHEHUSI CAHTUMETPOBBIX, JICIIMMETPOBBIX
METPOBBIX BOJH B 3€MHBIX YCJIOBHUSIX U BIHUSHHUE TpomocepHoil pedpakiuuu Ha
pacnpoCTpaHEHUE YKa3aHHbBIX PaJuOBOJIH.

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 2

OrnpenenuTe BHEIIHUM paiiyC 30HBI MOJTYAHUS JJISI OJJHOCKAUYKOBOM JIMHUU
paguocBsa3u. Kputnueckas yactoTa ciost ¢ IeUCTByromen BbicoTon 350 xu paBHa 7

MTy; paboyas nnvHa BOIHBI paBHa 37,5 m.

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 3

[IpuBenuTe pHUCYHOK, MOSCHSIOMINANA KOHCTPYKIMIO PYHOPHOW AHTEHHBI.
YKaXuTe OCHOBHBIE TapaMETPhl TAKOM aHTEHHBI, JOCTOMHCTBA U HETOCTATKH.

Komnemenmnocmno — opuenmupogannas zaoaua Ne 4

Omnpenenure yroy packpbiBa rmapadboson ia BpaieHus, UMEIIero GoKycHOe
pacctostaue 20 cm u ko3¢ dunuent HamnpasieHHoro neictus 1000 mpu anuHe
BOJIHBI 4 cm ¥ KO3 UITMEHT UCIIOIB30BaHuUsI MOBEPXHOCTH packphiBa 0,5.



Komnemenmnocmmno — opuenmupoeannasn zaoaua Ne 5

[IpuBenute pacnpeiciieHne aMIUIMTYAbl TOKa BJOJb CHMMETPHUYHBIX
BUOPATOPOB M MPUMEPHBIN BHJ JUArpaMM HAIPaBICHHOCTH MPU OTHOCHUTCIIHHOM
JUTHHE BUOPATOpOB: [/ =0,51,1=1,254,1 =24 .

Komnemenmnocmno — opuenmuposannasn 3aoava Ne 6

[TosicHuTE 0COOEHHOCTH PaCPOCTPAHEHUS IEKAMETPOBBIX (KOPOTKUX) BOJIH.
OOpaszoBaHue 30HBI Moi4YaHuA. [IpUUMHBI 3aMHpaHUld CUTHaNIA, MEpbl HUX
yCTpaHEHHUSI.

Komnemenmnocmno — opuenmupogannas zaoaua Ne 7

Onpenenure paccTOSTHUE MPSMON T€OMETPUYECKOW BUAMMOCTUA O€3 ydera
TponochepHoil pedpakiiud U ¢ y4€TOM HOPMAIbHOU TpornocdepHor pedpakiuu,
eclM Tepejaronas aHTeHHa mojHsATa Ha BeicoTy 100 M, a mpuémHas aHTEHHA
HAaXOJUTCS Ha BhICOTE 49 M.

Komnemenmnocmno — opuenmuposannasn 3aoaua Ne 8

[IpuBeauTe PUCYHOK, MOSICHSIOIIUN KOHCTPYKIUIO POMOMYECKON aHTEHHBI.
VYKaXuTe OCHOBHBIE NAapaMETpPbl TAKOW AHTEHHBI, JTOCTOMHCTBA W HEIOCTATKH,
IIPUMEHEHHUE.

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 9

Omnpenenure k03(PGUIMEHT HAMPABIECHHOTO NEUCTBUSI PYIIOPHOW aHTEHHBI,
MMEIOIIeH Tuomaas packpbia 340 cv’. Pabodast uiMHA BOJTHBI paBHa 7,5 cm.
KoaddummenT ncnonp3oBanmsi TOBEPXHOCTH PACKPHIBA TPUHSTH paBHBIM 0,64,

Komnemenmnocmmno — opuenmuposannasn 3aoaua Ne 10

[IpuBenuTe mnpuMepHbBIi BUI  auarpamm  HampaBieHHocTH  (IH)

TOPU30HTAJIBHOrO BHOpAaTOpa B BEPTUKAIBHOM IJIOCKOCTH MPHU BBICOTAX IMOJBECA

A A .
h = u h =5 [Tosicaute 3aBucuMocTh Gopmbl JIH OT OTHOCHTENBHON BBICOTHI

noaseca h/ A.
Komnemenmnocmmno — opuenmuposannas 3aoaua Ne 11
[TosicauTe 0COOEHHOCTH PACTIPOCTPAHECHHSI TEKTOMETPOBBIX (CPETHMX) BOJH.

[IpyuuuHbl 3amMupaHuil CUTHAJIA;, MPUYUHBI U3MEHEHUS CIBIIIMMOCTH CUTHaja B
TEUEHUE CYTOK.



Komnemenmnocmno — opuenmupoegannas zaoaua Ne 12

Onpenenure pabodyl0  YacTOTy  KOPOTKOBOJHOBOW  paJMOCTaHIIUU,
paboTaroiield Ipu W3JIyYeHUU TojA yrioM 45°, ecnu OJHOKPATHOE OTpa)KeHHE
PaIMOBOJIHBI IIPOUCXOIUT OT CII0S € AEUCTBYIOMEN BbicoToM 250 xym. Kputnueckas
4acToTa cyos paBHa 5,5 MIy.

Komnemenmnocmno — opuenmuposannasn 3aoava Ne 13

[IpuBenuTe pUCYHOK, MOSCHSAIONIMN KOHCTPYKIMIO 3€pKAJIbHOW aHTEHHBI B
BUJIE MapadoJiona BpalleHMs; YKaKUTE€ OCHOBHBIE MapaMeTpbl, JOCTOMHCTBA U
HEJI0CTAaTKH, IPUMEHEHHUE.

Komnemenmnocmno — opuenmuposannas 3aoava Ne 14

Onpenenure K03 PUIMEHT HAIPABIEHHOTO JEHCTBUSA U IIUPUHY JUATPAMMBI
HaIPaBJIECHHOCTH LWJIMHAPUYECKONW CIUPAIbHON AaHTEHHbI, UMEIOILIEH JUIMHY BUTKA
cnupasn 12 cm n puny cnupanu 30 cu. Pabovas nimHa BoiHbI paBHa 15 cm.

Komnemenmnocmmno — opuenmupogannasn zaoaua Ne 15

[IpuBenuTe mnpuMepHBIM BuUJ ~ auarpamMm  HampaBieHHocTH  (IH)
JIBYXBUOPAaTOPHOW AaHTEHHBbI (B JKBATOPHAIBHOW IUIOCKOCTH), COJEpKalen
HACTPOCHHBIN aKTUBHBIM peduektop. [losicaute dopmupoBanue JIH Takoi
AHTEHHBI.

Komnemenmnocmno — opuenmuposannasn 3aoaua Ne 16

[TosicHuTe OCOOGHHOCTH PACIPOCTPAHEHUSI KUJIOMETPOBBIX (IUIMHHBIX) U
MUPUAMETPOBBIX  (CBEPX/VIMHHBIX) BOJIH; MPUMEHEHUE PAJUOBOJIH  ATUX
JIMAN030HOB.

Komnemenmnocmno — opuenmupogannas 3aoaua Ne 17

Onpenenure HEOOXOAMMYIO BBICOTY TOJIBECAa NPUEMHOW AHTEHHBI IS
paboThl TIPSMOI BOJHOM C YYETOM HOpPMaiIbHOM TpomochepHoil pedKaKIuu.
PaccTostHue Mexy NMpUEMHOW M Mepeiaronieidl aHTeHHaMu cocTaBisieT 60 xu.
[Tepenatoiias aHTeHHA pacMoJioxkKeHa Ha BbicoTe 120 xm.

Komnemenmnocmmno — opuenmuposannasn 3aoaua Ne 18
[IpuBenuTe pUCYHOK, MOACHAIOIIMNA KOHCTPYKLHIO IUPEKTOPHON aHTEHHBI U

MOSCHUTE Ha3HA4YCHHE BCEX €€ QJICMCHTOB, YKAXKXHUTC OCHOBHBLIC IIapaMCTpPhL,
AOCTOMHCTBA U HCAJOCTATKH, IIPUMCHCHUC.



Komnemenmnocmmno — opuenmupoeannasn 3aoaua Ne 19

Omnpenenure BOJIHOBOE COTIPOTHUBJICHHE YEeTBEPTHBOJIHOBOTO
TpaHchopmaropa il COrJacoBaHUS BXOJHOTO COMPOTHUBJICHHUS MOJIYBOJHOBOIO
BUOpaTOopa C BOJHOBBIM COMNPOTUBJICHUEM (uAepa, HMEIOUIEr0 BOJHOBOE
conportusierue 300 Om.

Komnemenmnocmno — opuenmuposannasn 3aoava Ne 20

IIpuBenure IIPUMEPHBIN BU]I IIPOCTPAHCTBEHHOU JAArpamMMBbl
HanpasneHHocTd (/IH) paBHOMEpHON 3KBUIMCTAaHTHOHN (Da3sMpoBaHHONW aHTEHHOMN
pemetku (DAP) 6e3 pednexropa u ¢ pedaexropoM. C Kakoil MEeTbI0 MPUMEHSIOTCS
aHTeHHbIE permeTkn? KakoBbl uX pa3HOBUIHOCTH?

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 21

[Tosicaute o0OcoOeHHOCTH CTpoeHus HoHOocepbl (C  MpUBEICHHUEM
COOTBETCTBYIOIIETO PHUCYHKA), 3aBUCUMOCTbH JHMAJIEKTPUYECKONM MNPOHHUIIAEMOCTH
HOHOC(EPBI OT KOHILIEHTPAIIUHU AJIEKTPOHOB M YaCTOTHI PAAHMOBOJIHBI.

Komnemenmnocmno — opuenmupoesannasn 3aoaua Ne 22

Onpenenure NPOTSHKEHHOCTh TPACCHI OJHOCKAYKOBOM KOPOTKOBOJIHOBOM
JUHAA PAAUOCBA3U, €CJIHM YroJl NMajeHUs paguoBOIHBI Ha cjoil paBeH 48°, a
JEWCTBYIONIIAsl BBICOTA OTpaXkarolero cios cocrasisieT 300 .

Komnemenmnocmno — opuenmupogannas 3aoaua Ne 23

[IpuBenuTe  PUCYHOK,  MOSCHAIOIIMM  KOHCTPYKLMIO  CUH(Da3HOU

o 4
TOpU30HTAJIbHON aHTCHHBI Ccr g > YKQ)KUTC OCHOBHBIC ITaAPaMETPhI, JOCTOMHCTBA U

HEJIOCTaTKH, MPUMEHEHUE.
Komnemenmnocmno — opuenmuposannas 3aoaua Ne 24

Onpenenure TUIOMAAL PACKPBIBA PYMOPHO-MAPA0OIMYECKON aHTEHHBI,
paboratomieii Ha yactore 32 [Ty, eciiu K03hOUIIMEHT HATIPABICHHOTO JCHCTBUS
paBen 30 0b. KoapdurueHnt mcnosb30BaHUS MOBEPXHOCTH PACKpPhIBA MPHUHSTH
paBHbIM 0,7.

Komnemenmmnocmmno — opuenmupogannasn zaoaua Ne 25
[IpuBenure  mpuUMEpHBIM  BUJ  KOCEKAHC-KBAaJpaTHOM  JvarpaMMbl

HanpasyiieHHocTH (JIH). ITosicHuTe BO3MOXHBIN crioco® mosydyeHust takoit JIH ¢
MTOMOIIIBIO MapadOINYECKON aHTCHHBI.



Komnemenmnocmmno — opuenmupoeannasn 3aoaua Ne 26

Pemerka m3nmyuarteneil SKBUAMCTAHTHAs, PaBHOAMIUIUTYAHAs, CUH(pa3Has,
KOJIMYECTBO M3iy4arenen n=2,5,10,20,40., mar pemerku d/A=0,5. Uccrnenyiite
3aBUCUMOCTh IIMPUHBI TJIABHOTO JICTIECTKA JUArpaMMbl HAIMPaBICHHOCTH (o,
YPOBHEHW TEpBBIX IBYX OOKOBBIX JemnecTKoB Eis, E;s KH]I[ oT n. PesymbraThi
BBIYHCIICHUI 3aHECUTE B TAOIUILY.

Komnemenmnocmmno — opuenmupogannas zaoaua Ne 27

Pemierka skBUIMCTaHTHAs, paBHOAMIUIUTYAHas, cuHdpaszHas. KomanuecTBo
m3nydarenen n=10. Illar pemerkun d/1=0,1;0,2;0,3; 0,4,0,5. Wccrnenyure
3aBUCUMOCTbH ITUPUHBI TJIABHOTO JICTIECTKA IMarpaMMbl HAlTpaBJI€HHOCTH, YPOBHS 1 -
ro 6okosoro jenectka u KHI[ ot 4/ 4.

Komnemenmunocmno — opuenmuposannasn 3aoaua Ne 28

Pemetka SKBUAMCTaHTHAs, paBHOAMIUIMTYJHas, cuHba3zHas. Ywucno
JVMHEWHBIX M3inydaTtened n. Onpenenure MUPUHY TIIABHOTO JENECTKa AUarpaMMbl
HaIpPaBJICHHOCTH (), YPOBEHb 1-ro GOKOBOIO JiEMecTKa B 3aBUCUMOCTH OT 7 MPHU
YCJIOBHH, UTO nd = const .

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 29

Pemerka cuH(pa3Hasg, SKBUAMCTAHTHAs, paBHOAMIUIMTyAHas. Ywucio
JUHEWHBIX u3lydarteneil n=10. ar pemerku d/A=0,5. 3aKOH pacnpeeacHus
aMIUTMTYAbl TOKOB B wu3iy4darenasax Buga J(n)=1-(1-A)X,", rtme X, -
HOPMHUPOBAHHOE PACCTOSIHUE II-T'O 3JIEMEHTA OT LIEHTPa PELIETKH, A - OTHOILIEHHUE
aMILTUTYAbl TOKA B KPAHHEM JJIEMEHTE K aMILIUTYAE TOKA B IEHTPAJIbHOM JJIEMEHTE
pelieTku («mbeaectan»). 3HaueHue noenecrana Jl usmensercs B npeaenax ot 0 1o
1. Hccmenynte 3aBUCMMOCTh IIMPUHBI TJIABHOTO JIENIECTKA JWarpaMMbl
HaIpaBJIeHHOCTH, ypoBHA 1-ro 6okoBoro nenectka u KHJ[ ot A.

Komnemenmnocmno — opuenmuposannas 3aoaua Ne 30
Pemerka »SKBUAMCTaHTHAs, pPaBHOAMIUTUTY/HAs, HecuH(asHas. Ywucio
m3nydarene n=10. OTHOCUTEIBLHOE PACCTOSTHUE MEXY U3IydaTressiMu d /A =0,5.

3akoH pacnpezeseHus Ga3bl TOKOB B U3IyYaTelaX BUAA: F(y)=ylx,y2x’,w3x’, T]e
wlx— TUHEHHBIN 3aKOH, w2x’ — KBaJIpaTHYHBIA 3aKOH, y3x’ — KyOMYeCKHA 3aKOH.
Bemnmuunael wl,w2,3 — pa3HOCTh (Da3 TOKOB B COCEAHHUX JJIEMEHTAX PEIICTKH

(muckper ¢aspl), x — OTHOCUTEIBHOE PpACCTOSHUE DJIEMEHTA PEIICTKH,
OTCUMTBIBAEMOE OT IIeHTpa perieTku. Mccnenyiite 3aBUCUMOCTD ITUPUHBI TJIABHOTO
JIETIECTKa, ypOBHSA 1-r0 OOKOBOTO JIETIECTKA, U YIJIa HAKJIOHA v, OT AUCKpeTa a3 v

y JJIsl IMHEMHOTO 3aK0oHa pacnpeaeneHus (m=1).



IIlkana oueHMBAHUSI pelIEHHUS KOMIIETEHTHOCTHO-OPUEHTHPOBAHHOM
3aJ1a44: B COOTBETCTBUU C JICUCTBYIOIIEH B YHUBEPCUTETE OaIbHO-PEUTUHTOBOM
CUCTEMOU OIICHMBAaHUE PE3yJbTATOB MPOMEKYTOYHOM aTTECTAIIMU OOYYaIOIIUXCS
ocymiecTBisieTcs: B pamkax 100-0ayuibHOM MIKaJIbI, IPU 3TOM MaKCUMAaIbHBIA Oalii
M0 MPOMEXKYTOUHOM arTecTaluu OOydaronmxcs Mo O4YHOW ¢opme oOydeHUs
cocTasiisieT 36 6amnoB (ycraHoBiaeHo nojioxxenueM 11 02.016).

MakcumanbHOE KOJMYECTBO OayuioB 3a pEIIeHHEe KOMIETEHTHOCTHO-
OpPUEHTHUPOBAHHOM 3a1aun — 6 OaIOB.

bain, mnoiydeHHbI oOOydYarommmcsi 3a pelIeHHe KOMIIETEHTHOCTHO-
OPUEHTHPOBAHHOW 3a/Jayd, CyMMHPYETCS C OaJlJIoM, BBICTABJICHHBIM €My IIO
pe3yabTaTaM TeCTUPOBAHUS.

OOmmii 0a/wT NPOMEXKYTOYHOM aTTecTalud CyMMHUpPYETcd ¢ Oaiiamu,
MOJTy4YEHHBIMHA 00YJaIOIIUMCS IO Pe3ysIbTaTaM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH
B TEUCHHUE CEMECTPA; CyMMa Ha1j106 Nepesooumcs 6 OUEHKY no 5-0anivHoil wkanie
cedyruum oopazom:

Cootsercrtue 100-0a/u1bHON U 5-0aJJIBHOM KA

Cymma 6asioB o 100-6anpHoM 1ikasne Ornenka no 5-0anpHOM 1MIKae
100-85 OTJIMYHO
84-70 XOPOIIIO
69-50 YJIOBJIETBOPUTEIBHO
49 u meHee HEY/I0BJIETBOPUTEIBHO
Kpumepuu OUECHUBAHUA peuienus KOMnemeHmH1oCmHo-

OpUEHMUPOBGAHHOU 3a0a4u:

5-6 ©0aa0B BBHICTaBISETCS OOydYaloOlIEeMYCs, €CIM pelIeHuEe 3aJadu
JEMOHCTPUPYET IIyOOKOE MOHUMaHUE 00yUYaroIIMMCs MPEI0KEHHON MPOOIEMBI U
Pa3HOCTOPOHHEE €€ pPAacCMOTpeHue; CBOOOAHO KOHCTpyupyemas padota
MPeACTaBIIAEeT COOOM JIOTHYHOE, ICHOE U IIPU 3TOM KPaTKOE, TOYHOE ONMHUCAHUE X0
pemieHus 3agaud  (MOCIAEAOBATEILHOCTH (WJIM BBIMOJHEHUS) HEOOXOIUMBIX
TPYIOBBIX JEUCTBHA) W (OPMYIHPOBKY JTOKAa3aHHOTO, MPABWJIBHOTO BBIBOJIA
(oTBeTa); MpU TOM OOYYAIOIIUMCS MPEJI0KEHO HECKOJIbKO BAapUAHTOB PEIICHUS
WM OPUTHHAIBHOE, HECTAHJIapTHOE peleHne (Mau HamoOosee dhPpeKkTuBHOE, UITU
HanOoJiee pAIMOHAIBLHOE, WU ONTUMAJIBbHOE, WIM EIUHCTBEHHO NPABUIHHOE
pelIeHne); 3ajadya pelieHa B YCTAaHOBJICHHOE IMPEIojaBaTeieM BpeMsi WU C
OIEPEKEHUEM BPEMEHU.

3-4 6an1a  BBICTaBIsIETCS O0YYaIONIEMYCS, €CIIU pelleHUe 3a1a4u
JEMOHCTPUPYET TIOHMMaHUE OOYYaronIuMCsl TMPEIJIOKEHHOW MPOOJIeMbl; 3aaada
pelieHa TUMOBBIM CHOCOOOM B YCTAHOBJIEHHOE MPENOJaBaTeleM BpEeMs; UMEIOT
Mecto oOmue ¢pa3pl U (WIM) HECYIIECTBEHHBIC HEIOYEThl B OMMCAHUU XOJ1a
peleHust ¥ (W) BbIBOJIa (OTBETA).

1-2 6aana  BBICTABIISIETCSA 00YUYaAKOIIEMYCS, €CITU PEIICHUE 3a7a4uun
JEMOHCTPUPYET TOBEPXHOCTHOE TMOHUMAaHUE OOYyYalOMIMMCS MPEIIOKEHHOU
npoO0JIeMBbl; OCYLIECTBIEHA MOMbITKA Ia0JOHHOTO PEIICHUs 3aJadyd, HO TpHU €e
pEelIeHNH  JOMYyIIeHbl OmuOku u  (WJIM) TPEBBIIICHO  YCTAaHOBJICHHOE



MIPETo/IaBaTesieM BpeMSI.

0 6aJuIOB  BBICTABJISCTCS OOYJAIOIIEMYCS, €CITH PEIlICHUE 3a/1a4n
JIEMOHCTPHPYET HEMIOHUMAaHUE 00YJarOIIUMCS PEAJIOKEHHON TIPOOIIEMBbI, U (HITH)
3HAYUTEIILHOE MECTO 3aHMMAIOT 00Iue (Ppas3bl M TOJOCIOBHBIE PACCYKICHUS, U
(w1M) 3a7a4a HE pelIeHa.



