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AHHOTaUs

JucuunnuHa «AHTEHHbIE JaTYMKUA  PaJUOJOKAIIMOHHBIX  CHCTEM» BXOJUT B
o0pa3oBaTeNpHYI0 TMPOTrpaMMy BbICIIET0 0Opa3oBaHUsi — TMporpammy OakaiaBpuaTta IO
HarpaBjeHuto noarotoBku/ crenuanbHocTH 11.03.01 «PaamorexHukay HampaBIEHHOCTH
«PalnoTeXHUYECKUE CUCTEMBl PAIUOJIOKAIIMN U paJHOHABUTAIMUY. [UCIUIUIMHA pean3yeTcs
Kadeapoi «Ne22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

[TIK-1 «Crioco6eH BBIMOTHATh MAaTEMAaTHUYECKOE MOJICITUPOBAHNE OOBEKTOB U MPOIIECCOB
M0 TUIIOBBIM METOJIMKAM, B TOM UYHCJIE€ C MCIIOJIb30BAHUEM CTaHAAPTHBIX MMAKETOB MPHKIATHBIX
IporpaMM, a Takke C UCIOIb30BaHUEM METO/I0B UCKYCCTBEHHOT'O HHTEIIJICKTa

I1IK-2 «CrocobeH peann30oBBIBaTH IMPOTPaMMbl SKCIIEPUMEHTAIBHBIX HCCIEIOBAHUH,
BKJIFOYasi BEIOOP TEXHUUECKHUX CPEICTB M 00pabOTKY Pe3yIbTaTOBY

[1K-4 «CriocobeH BBIMOMHATH PacyeT JIeTalieil, y3JI0B U YCTPOHCTB PaJIuOTEXHUYECKHX
CUCTEM»

Copmep:kaHue TUCIUIUIMHBI OXBAaTBHIBAET KPYI BOMPOCOB, CBS3aHHBIX C TEOpHUEUH U
MPAKTUKOM pa3paboTKU aHTEHHBIX U (QUIEPHBIX YCTPOUCTB PAIMOTEXHUUECKUX CUCTEM.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATPUBACT cleaylome ¢GOpMbl OpTraHU3AINH
yueOHOro mpoiiecca: JIeKIUU, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENbHAS
pabota o0yyarorerocs.

[IporpaMMoil NUCHUIUIMHBI MPEAYCMOTPEHBI CJIEAYIOIIME BHJIIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme 1uddhepeHInpoBaHHOTO 3a4eTa.

OO6mrast TpyAO€MKOCTh OCBOCHHS JUCIHMIUIMHBI COCTABIISIET 5 3a4eTHBIX eauHuIl, 180
4acoB.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

I1.1.

[{enn npenoaBanusi TUCIUTUIAHBI

HQHBIO npenoaaBaHus JUCHUIIIIMHBI ITOATOTOBKA GaKaﬂaBpOB HaIlpaBJICHU A ((PaI[I/IOTQXHI/IKa» B
obmactu pas3paboTku u obecnedeHus (QyHkimoHupoBanus ycrpoiictB CBU u aHTeHH B
PAAUOTCXHUYCCKUX CUCTCMAX.

1.2. JucouruimHa

BXOIUT B

COCTaB

yactd, (opmupyemMol  y4acTHHKaMHU

00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEeIbHOM NMPOrpaMMbl BBICIIEr0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YIHTATOB 00YUEHUS MO JUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETCHIMSIMH WM WX YacTaMU. KoMIEeTeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA W UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpymma)
KOMIICTCHIINHU

Kox u HaumenoBanue
KOMIICTCHIINU

Kon n HanmMeHoBaHMe HHIUKATOPA JOCTHIKEHUS
KOMIIETEHIINHT

[Ipodeccuonanbubie
KOMIICTCHIINU

ITK-1 Criocoben
BBITIOJIHATH
MaTeMaTHYeCKOe
MO,Z[GJII/IpOBaHI/IC
00BEKTOB U
MPOIIECCOB IO
THIIOBBIM
METOAHUKAM, B TOM
qucie ¢
HNCITIOJIb30BAHHUEM
CTaHIaPTHBIX
ITIaKECTOB HpI/IKJIaIIHBIX
POrpaMM, a TaKKe C
HNCITIOJIb30BAHHUEM
METOJIOB
I/ICKYCCTBGHHOFO
HMHTEIIEKTa

I1IK-1.VY.1 ymeTb cTpouTh (puzndeckue u
MaTeMaTHYeCKUe MOJEIN MOJIENIEH, Y3IIOB,
OJIOKOB PaJJMOTEXHUYECKUX YCTPOHUCTB U CUCTEM

[Ipodeccuonanbubie
KOMIICTCHIINH

[MK-2 Cniocoben
pean30BbIBaTh
IPOTrPaMMBI
JKCIIEPUMEHTAIBHBIX
HCCJIeIOBaHHUM,
BKJTFOYasi BEIOOD
TEXHNYCCKUX
CpencTB u 00paboTKy
pe3yJILTaTOB

[1K-2.3.1 3HaTh METOJIUKHU TTPOBEICHUS
HCCIIe0BAaHUI TapaMeTPOB U XapaKTEPUCTUK
y3710B, OJIOKOB PaMOTEXHUYECKUX YCTPONCTB U
CHCTEM

[Ipodeccuonanbubie
KOMIICTCHIINU

ITK-4 CriocobeH
BBITIOJIHATH pvaeT
JleTalei, y3JI0B U
YCTPOMCTB
PaTuOTEXHUYECKHUX
CHCTEM

I1K-4.3.1 3HaTh MeTO/bI pacyeTa AeTajie, y3ioB
U YCTPOMCTB PaJJMOTEXHUYECKUX CUCTEM
I1K-4.Y.1 ymMeTh BBIIOIHATH pacueT AeTaleH,
Y3JI0B M YCTPONCTB PainOTEXHUUECKUX CHCTEM

2. Mecro pucuuniaunsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl HA 3HAHUSX, pPaHee TPUOOPETEHHBIX 00YyJarOITUMHUCS
IpY U3yYCHHUHU CIICAYIOMIMX TUCIUILIINH:




e PagnoTexHUYECKHE IIENH U CUTHATIBI,
e DJEeKTpOAMHAMHKA U PACIPOCTPaHEHUE PAIHOBOJIH.
3HaHUs, TOJMy4YEHHbIE NPU HU3YUYEHUU MaTepuayia JAHHOW IUCHUIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUEeHHUE, TaK ¥ UCTIOIB3YIOTCS IPU U3YYCHUH JPYTUX JUCLIUTUINH:
e Teopus u Texnuka PTC
OCHOBBI TEOPUH PAAUOCUCTEM U KOMILJIEKCOB YIIPaBICHUS
Ocobennoctu npuemMa u 00padoTku curaainoB B PTC pa3nuuHoro Ha3HauYeHUsI
[IpocTpancTBeHHO-BpeMeHHasi 00paboTKa CUTHAJIOB
Muorodynkimonansuasie PJIC
CryTHUKOBBIE paJIMOHABUTAIIHOHHBIEC CHCTEMBI
OCHOBBI BTOPUYHOUN PATUOIOKAIIUN
[lepcnexTuBHBIE MeTOIBI 00paboTkK nHGopMmanuu B PTC
AJTanTUBHBIC PAIMOTEXHUYECKHE CUCTEMBI

3. O0BeM u TPyIO0EMKOCTh TUCIIUILTAHBI
Jlanueie 00 oOmiemM oObeMe AUCHUILUIMHBI, TPYJOEMKOCTH OTHENbHBIX BUIOB Y4eOHOM
paboThI O AUCHUIIMHE (M paclpeAeIeHue 3TOH TPYJOEMKOCTHU IO ceMecTpaM) IPECTaBIECHbI B
Tabmure 2.

Ta6mmia 2 — O0beM U TPYA0EMKOCTh AUCITUTUTHHBI

TpynoemMkocTs 110
Bun yue6HO# paboThI Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKkocma OUCUUNIUHDL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 51 51
Ayoumopnuie 3auamus, BCEro 4yac. 68 68
B TOM YHCIIE:
nexumu (JI), (gac) 17 17
npaktudyeckue/cemunapckue 3anarus  (113),
34 34
(dac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac)
9K3aMeH, (4Jac)
CamocmosamenvHaa paboma, Bcero (dac) 112 112
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3au, M. Hudd. 3au.
DK% 3au.

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCUUILTUHBI 110 pa3enaM 1 BUAaM 3aHATHIH.
Pazgenbl, TeMBbI TUCITUTIIIMHBI KX TPYJAOEMKOCTh TPUBECHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, HX TPYAOEMKOCTb

Paznensl, TeMbl AUCIMILIMHBL Jexwmn | T13 (C3)| - JIP KT CPC
’ (gac) (gac) (gac) (gac) (uac)
CemecTtp 6
Pasnen 1. Beegenune
Tema 1.1. OCHOBHBIE IOJIOKEHUS U XapaKTEPUCTUKU | 2 4 12
Tema 1.2. Teopus neneit CBU
Tema 1.3. HanpaBnsieMble 1 H3JTy9aeMble BOJTHBI




Pa3nen 2. Ismepenue xapakrepuctuk ycrpoiicts CBYU
muamnazona u CAIIP ycrpoticte CBY muamazona

Tewma 2.1. I3mepenue xapaktepucTuk ycrpoiicts CBU 2 12
JranazoHa

Tema 2.2. CAIIP ycrpoticts CBY nuanazona

Paznen 3. “IIpoBosiovHbIe” aHTCHHBI.

Tema 3.1. BubpatopHble aHTEHHBI, JIOTONIEPUOINUECKAS
aHTeHHa, aHTEHHA BOJHOBOM KaHall. 2 4 6 12
Tema 3.2. ITapasutHOE U3TyUEHUE IICKTPOMATHUTHBIX
BOJTH ycTpoiictBamu CBY muamazona

Pa3znen 4. AnepTtypHble aHTEHHBI

Tema 4.1. Ilpuanun [rolireaca-Openens,
npubmmkenne Kupxrodda.

Tema 4.2. PynopHble aHTEHHBI

Tewma 4.3. 3epkalibHble aHTEHHBI

Tema 4.4. JIuH30BbIC aHTEHHBI

Paznmen 5. DnemenTras 6aza CBY. [laccuBHbIe
komnoHeHThI Tpakta CBY. [lewatnbie mnarer CBY.
Tema 5.1. DnemenTtHas 6a3a CBU 2 4 12
Tema 5.2. [TaccuBHBIC KOMITOHEHTHI TpakTa CBY
Tema 5.3. Iledatnpie nnate CBY

Paznen 6. AHTeHHBIC PEIIETKU 2 4 2 12
Paznen 7. KoakcuanpHble kabenu. KorctpynpoBanme
TIEPEX0/I0B ) 4 12

Tema 7.1. KoakcnanbHble kabenu
Tewma 7.2. KoHCcTpyupoBaHHe EpeXo10B

Paznen 8. BoaHoBoabl. JuarpaMmMoo0pa3yronue cXeMbl
Tema 8.1. BoaHOBOIBI 2 6 3 12
Tema 8.2. InarpaMmMo00pa3yromue cXeMsbl

Paznen 9. ®deppurossie yerpotictBa CBY. TexHonmornu
Tema 9.1. deppurosie ycrporictea CBU 1 8
Tema 9.2. Texnonoruu

Paznen 10. [IpoGnema cornacoBanus ¥ GUIBTPHL.
AHTEHHO-Ma4TOBbIE COOPYKECHHS

Tema 10.1. ITpobnema cortacoBanus U QUILTPHL. I 6 8

Tema 10.2. AHTEHHO-MAUYTOBBIE COOPYKEHUS

HUroro B cemectpe: 17 34 17 112
Hroro 17 34 17 0 112

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTC] B  HEMOCPEICTBEHHOM  BBITOJHEHUH
Oo0y4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopaepxkaHue pa3/ie]oB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprxaHue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep paznena HasBanue u conepxanue pasiesioB U TEM JICKIIMOHHBIX 3aHITHI

1 Paznen 1. Benenne

Tema 1.1. OcHOBHBIE TTOJIOKCHHSI M XapPaKTEPUCTUKH
Tema 1.2. Teopus neneit CBU

Tema 1.3. HanpaBnsieMble 1 H3JIy9acMble BOTHBI




Pa3nen 2. Ismepenue xapakrepuctuk ycrporicts CBY nuanasona n
CAIIP ycrpoiicte CBY nuamazona

Tewma 2.1. I3mepenue xapakrepuctuk ycrporicts CBUY nuanazona
Tewma 2.2. CAIIP yctpoiicts CBY auamnazona

Paznen 3. “IIpoBosiovHbIe” aHTCHHBI.

Tema 3.1. BubparopHble aHTCHHBI, JIOTOIIEPHOINICCKAs aHTCHHA,
AHTCHHA BOJIHOBOW KaHaJ.

Tema 3.2. ITapazutHoe U3TyYCHUE DIEKTPOMArHUTHBIX BOJH
ycrporicteamu CBY nuanazona

Paznen 4. AnepTypHbIe aHTCHHBI

Tema 4.1. Ilpunuun I'roitrenca-dpenens, npubdmwxenne Kupxrogoda.
Tema 4.2. PyropHbIe aHTCHHBI

Tema 4.3. 3epkaabHbIC AaHTCHHBI

Tewma 4.4. JIuH30BBIC aHTCHHBI

Paznen 5. DnemenTras 6aza CBY. [laccuBHBIE KOMITOHEHTHI TPAaKTa
CBU. Ileuyatnsie miats CBY.

Tema 5.1. DnementHas 6aza CBU

Tewma 5.2. ITaccuBHBIe KOMIIOHEHTHI TpakTa CBYU

Tema 5.3. Ileuatnsie maatel CBY

Paznen 6. AuTeHHbIe peIIETKU

Paznen 7. Koakcuanbnbie kabenu. KoHcTpyrnpoBaHue nepexoaos
Tema 7.1. KoakcuansHble kabenn
Tema 7.2. KoHCTpyHpoOBaHUEe TIEPEXOI0B

Paznen 8. BoaHoBoabl. JuarpaMmMoo0pa3yronme cXeMbl
Tema 8.1. BorHOBOIBI
Tema 8.2. InarpaMmMo00pa3yromme cXeMbl

Paznen 9. ®deppurossie yerpotictBa CBY. TexHonmornu
Tema 9.1. deppurosbie yerpoiictea CBU
Tema 9.2. Texnonoruu

10

Paznen 10. [IpoGnema cornacoBanus U GUIBTPEL. AHTCHHO-MAUTOBEIE
COOPYKEHHUS

Tema 10.1. IIpobrema corinacoBanusi U GUIBTPHI.

Tema 10.2. AHTEHHO-MAUYTOBBIE COOPYKEHUS

4.3. TlpakTtuueckue (CEeMUHAPCKHUE) 3aHATHUS
TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh PUBEACHBI B TAOIHIIE 5.

Tab6mmma 5 — [IpakTudeckue 3aHITHS U UX TPYJOEMKOCTh

W3 anx Ne
Ne | Temsl npaktudeckux | @opmel IpakTUUECKUX | TPyAOEMKOCTh, |IIPAKTHYECKOH |pasnena
/1 3aHATHI 3aHATHI (gac) MMOATOTOBKH, | IACIIHII
(dac) JIUHBI
Cemectp 6
1 | BomroBoe pelieHue 3aaa4y 2 1
COMPOTHUBIICHUE
MHKPOIOJIOCKOBOM
JIUHUU
2 | T-o6pa3ubIit perieHue 3aaaq 2 8
JIEIUTEIb Ha J1Ba
HEpa3BI3aHHbIN
3 | T-o0Opa3ubrit pelieHue 3a1a4 2 8
JIEJIUTEIb HA J1BA
pa3BA3aHHbIN
4 | Nenutenu Ha 8, 16, peleHne 3aaa4y 2 8




32, 64 pa3BsizaHHbIE
5 | 3aBuUCHUMOCTh pelieHue 3a1a4 2 6
kod(durmenra
YCUJICHUS] aHTEHHBI
OT KOJIMYECTBa
U3JIydaresen npu
MTOCTOSIHHOM I11are
6 | 3aBUCHUMOCTh pelieHue 3aga4 2 6
kod(durmenra
YCUJICHUS] aHTEHHBI
OT KOJIMYECTBa
U3JIydareien npu
MIEPEeMEHHOM Il1are
7 | BubpatopHas penieHue 3aaau 2 3
aHTeHHA
8 | AHTeHHa BOJHOBOM pelieHue 3aga4 2 3
KaHaj
9 | PynopHast anTeHHa peleHue 3a1a4y 2 4
10 | 3epkanbHas aHTEHHA peleHne 3aaa4y 2 4
11 | DnemenTHas Ga3a peleHue 3aaa4y 2 5
CBY
12 | IleyaTHbBIE IATHI pelieHue 3aaa4y 2 5
CBY
13 | KoakcuaiabHO- peleHue 3aaa4y 2 7
MHUKPOIIOJIOCKOBBIN
nepexos
14 | KoakcuanbpHo- pelieHue 3aga4 2 7
BOJIHOBOJHEIN
1Iepexos
15 | ®HY peleHne 3aaa4y 2 10
16 | ®BY pelieHue 3a1a4 2 10
17 | ®BY nu ®HY na pelieHue 3aaa4 2 10
OCHOBE
COCPENOTOUYEHHBIX
KOMITOHEHTOB
Bcero 34
4.4. JlabopaTopHBIC 3aHATUS
Tembl 1a00OpaTOPHBIX 3aHATUH U UX TPYAOEMKOCTb ITPUBEICHBI B Ta0IUIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
W3 Hux Ne
No HauMeHOBaHHe 1aBopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/1 (gac) MMOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 6
HccnenoBanue MaTpuilbl paccestHus 2 1
W3Mepenne maTpulibl pacCesHNUS aHTCHHBI 2 3
HccenenoBanue XapakTEpUCTUK PYIIOPHBIX 2 4
aHTEHH
HccenenoBanue XapakTepUCTUK aHTEHHOU 2 6




pEETKN

UccnenoBanue aHTeHHBI «BOJIHOBOU KaHAI 4 3
Uccnenosanue xapakrepuctuk CBY 3 8
YCTPOMCTB
HccnenoBanue noasipu3aiOHHbIX CBOMCTB 2 1
aHTCHH

Bceero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BHITTOJTHEHUE KypPCOBON PabOTHI

VY4eOHBIM MJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosiTenpHast paboTa 00yJaronuxcs

Buzsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0uIe 7.

Ta6mmia 7 — Buasl caMOCTOSITENIBHOM pabOTHI M €€ TPYTI0EMKOCTh

o Bcero, | Cemectp 6,
Buna camocrositenbHOM pabOTHI
qac qac
1 2 3

W3ydenue TeopeTuyeckoro mMarepuaia
nucturuael (TO)

Kypcooe npoexruposanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TeKyIeMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnaee 3amganune (/13)

KonTtposbabie paboTsl 3a0unukoB (KP3)

ITogroroBka Kk IpOMEKYyTOYHOMN
arrectaruu (I1A)

Bcero:

112

112

5. IlepedeHn yueOHO-METOIUYECKOTO 00ECTICUCHHUS
JUISL CAMOCTOSITENTbHON pabOoThl 00y4aromuXxcs M0 JUCIUTUTMHE (MOJIYITIO)
VY4ebHO-MeTOIMUECKHEe MaTepHaibl Ul CaMOCTOSTEIbHOW paboThl 00y4aromMXCsl yKa3aHbI B

o.a. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUI
[lepeueHb mevaTHBIX U 3JEKTPOHHBIX YUeOHBIX W3/IaHUM MpUBEIeH B Tabuie 8.

Tabnuna 8— [lepeueHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUMN

Mudp/
URL agpec

bubnuorpaduueckas ccpiika

KomuectBo 3x3eMIuIsipoB B
OubmoTexe
(KpoMe AIIEKTPOHHBIX

HK3EMILISIPOB)




VYerpoiictBa CBY u antennsl. [IpoekTupoBanne
(hazupoBaHHBIX aHTEHHBIX pemeTok/ mox pexd. ..
Bockpecenckoro. — M.: Paguotexnuka, 2012. — 744c.

VYerpoiictea CBY u anTeHHs1. [IpoekTpOoBanme
(ha3upoBaHHBIX aHTEHHBIX perreTok/ moj pea. J.U.
Bockpecenckoro. — M.: Paguotexnuka, 2003. — 632c.

BBK 32 848 Bockpecenckuii [I.11., 'octroxun B.JI., Makcumos B.M., 30
A T2 ITonomapes JI.W. YcrpoiictBa CBY u anTeHHs! M:
VK Pamnorexnuka, 2006 r.- ¢.376
621.396.67
621.396.67 Kpstako, A. ®@. AHTEHHBI B yCTPOHCTBA CBEPXBBICOKUX 20
K 85 4yacToT: yue0. mocobue / A. ®@. Kpsuko, JI. A. demoposa—
CII6.: TYAIL 2017. - 238 c.
6d2 12 Hpadbxun A.JL., 3y3enko B.JI., Kucios A.T'. 33
072 AntenHoduaepusie ycrporictea. M.: Co.paauo, 1974r. -
YK 586c¢.
621.396.67
6D2.02. Mapkos I'.T., CazonoB JI.M. AunteHusl. M.: DHeprus, 5
396.67 M-26 | 1975r.-528¢
621.396.67 ®enopona, JI. A. @33 Pacuer u npoekTHpoBaHNE 5
d 33 ABUAITMOHHBIX AaHTCHH CBEPXBBICOKUX YaCTOT: y4eO.
nocooue / JI. A. denopora, H. A. I'maakuii, 6. A. AoKoB.

—C-I16.: TYAII, 2019. — 145 c. DJeKTpOHHas BepCHS
https://lms.guap.ru/new/pluginfile.php/122487/mod_resour
ce/content/0/%D0%A4%D0%B5%D0%B4%D0%BE%D1
%80%D0%BE%D0%B2%D0%B0%D0%93%D0%BB%D
0%B0%D0%B4%D0%BA%D0%B8%D0%B9%D0%90%

D1%8E%D0%BA%D0%BE%D0%B22019.pdf

YK AHTEHHBI ¥ YCTPOMCTBA CBEPXBBICOKHX 4acTOT. PemopoBa 100
621.396.67 JLLA., JanunoB FO.H. [IporpaMMbl, KOHTPOJIEHBIE BOIPOCHI

¥ METOAMYECKUE YKa3aHUA K BBITIOJTHEHUIO KOHTPOIBHBIX

paodot .I'VAIL, C.-116., 2005r. 22c.
YK benouepkosckuii I'.b., Kpactok B.H. 3amaun u pacuetst 20
621.396.67(07 | mo kypcy «YcrporictBa CBU u aHTCHHEI»
5) C.116.,2002r.177¢
BBK 32.845
b 43
(537(JIMAIL) | KO.H.lanunos, B.H.Kpactok, b.T.Hukutus, 150
T-38) JLLA.®enopoBa TexHuueckas 37MeKTPOAMHAMUKA U

anteHHsl. Y.1.Onekrpoaunamuka. YuebHoe ocodue.
JINAIL JI., 1991r.-165c¢.




621.37(CIIMA | }O.H.Janunos, B.H.Kpaciok, b.T.Hukutus, 150
IT) T-38 JLA.®enopoBa TexHnueckas 3MeKTPOAMHAMUKA U

anTeHHbl. U.2. AHTeHHBI. YueOHoe mocodue. JIMAITI,

JI., 1992r.-196¢
621.396.67 Hukutun B.T. Teopust u TexHuka (ha3upoBaHHBIX 3
(JIMAII) H-62 | arTennsIx pemeTok. Y4ueonoe nocooue. JIMAIL JI., 1988r.

-64c.

7. TlepeueHb 2NMEKTPOHHBIX 00pPa30BaTENBLHBIX PECYPCOB
nH()OpPMaAITMOHHO-TEIEKOMMYHUKAITMOHHON ceTh «HTepHeT»
[Tepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB uH(GOPMAIMOHHO-

TEJICKOMMYHUKAIIMOHHOW ceTH «VHTepHEeT», HEOOXOAMMBIX HJii OCBOCHHS JIHUCIUTLIAHBI

npuBezeH B Tabnuue 9.
Tabmmma 9 -

[lepeueHp 3NEKTPOHHBIX O0OPa30BATEIBHBIX PECYpPCOB HHGPOPMAIMOHHO-

TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

URL anpec

HaunmenoBaunue

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=82

I'puropres U.H. [Ipaktuueckue konctpykuuu anteHs/ ISBN 5-
89818-061-3

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll id=818

Porxammens K., Kpumke A. AHTEHHBI.
Tom 1,11-e u31..416 c. ISBN 5-85648-715-X

http://e.

Porxammens K.,Kpumke A. AHTEHHBI.

lanbook.com/books/element.php?pl
1 cid=25&pll_id=81

Tom2 DMK, ISBN 5-85648-716-8

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll_id=2689

Kpasuenko B.®.,Cupenko 10 .K.,Cupenxo [Ipenomnenne
3JIEKTPOMArHUTHBIX BOJIH OTKPHITHIMH PE30HAHCHBIMU
MonenupoBaHre U aHAIHU3 MIEPEXOAHBIX U YCTAHOBUBIINXCS
npouecco. Puzmarnut;2011.-320c.ISBN

http://e.
lanbook.com/books/element.php?pl
1 cid=25&pll id=403

®danproBckmii O.U. Texanaeckas snexrpoauaamuka 2009.-
432¢.ISBN 978-5-8114-0980-8

http
://lib.aanet.ru/index.php?option=co
m_irbis&ltemid=300&12
1DBN=BOOKS&121DBNAM=B
OOKS&C21COM=S&521ALL=(<
. >MFN=47038<.>)

AHTEeHHO-(pHUACPHBIC YCTPOUCTBA U PACTIPOCTPAHCHHUE PATHOBOIIH.
VYuebnuk /I".A.Epoxun,H./I.Ko3siper,UepHbix  /
Pen.I'.A.Epoxumn, 2007.-491c.

8. IlepeueHr MHGOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mpPOrpaMMHOrO OOECIIEYEHHS, HCIOIb3YEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUITIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueHus npeacTasieH B Tadnure 10.

Ta6muma 10— [Tepeders mporpaMmMHOTO 0OeCIieueHUs

Ne i/t

Haumenosanue

He npenycmorpeno

8.2. [lepeuenn

MH(OPMAaLMOHHO-CIPABOYHBIX

CUCTEM,UCIIOJIb3YEMBIX npu

OCYHICCTBJIICHNU 06pa3013aTeanoro mpomnecca no JUCHUIIINHC




[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TNPEACTaBICH B
Tabymue 11.

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HanmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOOUMON Ui  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca M0 AUCIUILTUHE, TPEACTaBIcH B Tabnuiel?2.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHIUYECKOH 0a3bl

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH )

JlekunoHHas ayiuTopust

2 | Cnenunanu3upoBaHHas Jlaboparopus «Jlaboparopus Teopuu u
TexHuKu PTCy

10. Ouenounsle cpeacTBa IS NIPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBMJISI TPOBEACHUS MPOMEKYTOUYHOM aTTECTalMHU
o0yyaromuxcst Mo JUCUUIUIMHE TpuBeAeH B Tabmuue 13.
Ta6mmia 13 — CocTaB OIEHOYHBIX CPEJICTB VISl TPOBEICHUS POMEKYTOYHOM aTTeCTAIUH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB
JuddepeHpoBaHHbIN 3a4ET Crnucok Bonpocos;
TecTsr,
3ajgauu.

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUC MPUMEHSETCSl S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BAThCS
100-6anmnmpHas  mKaJia  MOAYJIBHO-PEMTHHTOBOM  CHCTEMBbl ~ YHUBEPCUTETa,  IpaBHJIA
UCIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAIBHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Ta6mmma 14 —Kpurepun onieHku ypoBHS cPOPMUPOBAHHOCTH KOMIIETEHITUN

OreHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHas IKaIa PaKIep (bop

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CJICI0BATEILHO U IPAMOTHO €T0 H3JIaraeT;

— ONMHpascCh Ha 3HAHUS OCHOBHOW W JIOTIOJIHUTEIBHOW JIMTEPaTYpHI,

«OTJINYHO» o
GAITCHOY TECHO IIPUBS3bIBAET YCBOCHHBIC HAYYHBIC IIOJIOKECHUS C IPAKTUYECKON
JESATEIIBHOCTBIO HAIPABIICHUS;
— yMeJl0 00OCHOBBIBAET M APTYyMEHTUPYET BbIIBUTAaEMbIE UM UJIEH;
— JIeJIaeT BBIBOJIBI U 000O0IIECHMS;
— cBOOOIHO BJIQICET CUCTEMOH CIIEHUAIN3UPOBAHHBIX MTOHITHH.
— 00y4aronuiicst TBEpI0 YCBOMII IMPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYyLIECTBY W3JIaraeT €ro, ONUpasChb Ha 3HAaHUSA OCHOBHOM
<«(XOPOLLO» JUTEPATYPBI;
«GauTEHO» — He JOIIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBA€T YCBOCHHBIC 3HAHHA C HpaKTI/I‘IeCKOﬁ JACATCIbHOCTBIO
HaITpaBJICHUA




OreHKa KOMITETEHITUH

XapakrepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— apryMeHTHPYET Hay4YHBIE IIOJIOKECHUS,
— JIeJIaeT BBIBOABI M 000OIICHHUS;
— BJIaJIEET CUCTEMOM CIEIIUATU3UPOBAHHBIX OHSATHMA.

— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJIBKO OCHOBHOM
JUTEPATYPBI;

— JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

«YIIOBIIETBOPUTEITHHO o
GATTOHOY — HCIIBITBIBACT 3aTPyJHEHHUS B IMPAKTHUYECKOM NPUMEHEHUH 3HAHUH
HarpaBJICHNUS;
— c1a00 apryMEHTHPYET Hay4HBIC ITOJIOKCHUS;
— 3aTpyaHseTcs B OPMYIMPOBAHUH BBIBOJIOB M 0000IICHNUH;
— YAaCTMYHO BJIAJICET CUCTEMOM CIeUaIN3UPOBAHHBIX MTOHSITHH.
— oOyyaromuiics HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;
— JIOIYCKaeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TIpHU
«HEYJIOBJIETBOPUTEIHLHOY .
paccMOTpeHHH MTPoOIeM B KOHKPETHOM HalpaBlICHUHY;
«HE 3a4YTEHO»

— HCTBITHIBAET TPYAHOCTH B MPAKTHUECKOM NPUMEHEHUH 3HAHUIA;
— HE MOKET apryMEHTHPOBATh HAyYHbIC TOJT0XKEHIS;
— He (OpMYIHPYET BHIBOJAOB M 0000IICHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nis sKk3amMeHa IpeicTaBieHbl B Tadnuie 15.

Tabmuia 15 — Borpocs! (3amaun) s sK3amMeHa

Kog
Ne /it [lepeuens BonmpocoB (3a1au) i SK3aMeHa
WHMKATOpa
Y4eOHBIM IJIaHOM HE TPEIYCMOTPEHO
Bormpocsr (3amaun) ns 3avera / audd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuua 16 — Borpocs! (3aaun) ams 3aueta / qudd. 3ayera
Ko
Ne m/m [Tepeuens BompocoB (3agay) s 3ayeta / qmudd. 3auera A
WHJIMKaTopa
1 Kakoii koa¢¢urreHT nepegauu co Bxoaa Ha Beixoq umeet uneansusii T- | [TK-1.V.1
00pa3Hblil pABHOAMILTMTY/IHBIN JEIUTE]Ib MOLIIHOCTH
2 YeTBepTHBOJIHOBBIN TpaHC(HOPMATOP CONPOTHBICHHUH T1K-2.3.1
3 BoHOBOE CONPOTHBIICHHE JIMHUH TIepeNadn I1IK-4.3.1
4 BoHOBOE COMPOTUBIICHIE MUKPOIIOIOCKOBOW JIHHUH IIK-4.V.1
5 Kakoe n3mepurensHoe 060pyJ0BaHHE IPUMEHSETCS ISl H3MEPEHHS

kod(hHUIIHEHTA CTOSIEH BOJHBI

6 Kakoe m3mepurensHOe 000pyI0BaHNE IPIMEHSAETCS IPH U3MEPESHUH
JTHarpaMMBbl HAIIPaBJICHHOCTH aHTCHHBI

Kakoe m3mepurenpHOe 000pyI0BaHNE IPIMEHSIETCS IPA U3MEPECHUH

7 JTHarpaMMBbl HAIIPaBJICHHOCTH 3ePKATbHON aHTEHHBI

8 N3mepenune kodpdurmenta oTpakxeHus

9 AHTEHHa «BOJIHOBOM KaHAJI», M3BECTHAS TaK)Ke Kak aHTeHHa Sru — Y a

10 Pacnpenenenue nosist Ha anepType pynopHOW aHTEHHBI

11 H3MepeHue quarpaMMbl HAPABICHHOCTH aHTCHHBI

12 MuHHUMaNBEHOE PACCTOSHUE IO AajbHEH 30HBI aHTCHHBI C MAKCHMAJIbHBIM
JIMHEHHBIM pa3mMepoM d IpH uTHE BOHBI lambda

13 MarepuasnbHble ypaBHEHHS

14 Xapaxrepuctuku CBY ycTpoiictBa

15 ADAP




16 KoaddunueHT HanpaBieHHOT0 ACHCTBUS aHTCHHBI

17 Koaddumnent ycniaenns aHTeHHB

18 Judpakius 37eKTPOMarHUTHBIX BOJIH

19 WHaTepdepenims 37eKTpOMarHUTHBIX BOJTH

20 HanpagssiemMbie BOTHBI
COBOKYITHOCTB YCTPOUCTB B OOBEKTOB, 00Pa3yIONINX MyTh IS

21 ANEKTPUYECKOTO TOKA, 3JIEKTPOMArHUTHEIE ITPOIECCHl B KOTOPOH MOTYT
OBITH ONMHCAHBI ¢ TOMOIIIBIO MOHATHH 00 DJIC, Toke M HANPSHKEHUH

22 Comporusnenne Ha CBU

23 Emkocts Ha CBU

24 WnpykrnBaOCTS HAa CBY

25 J106pOoTHOCTB TOCIEI0BATENFHOTO KOJIEOATENIFHOTO KOHTYpa

26 BonHoBoe comnpoTtuBieHue

27 BonHOBOE conpoTuBIeHNE KOAKCHATBHOM JTMHUN

28 CooTHOLIeHHE OTPAXKEHHON U MaJalouieil BOJIH

29 CoOTHOIICHHE TIPOIIESAIICH 1 MagaroIIel BOJIH

30 PacnpenencHue Toka B JUITMHHOW JIMHUK, HATPY)KEHHOW HA COTJIACOBAHHYIO
HATPY3Ky

31 [IpoBenenue u3MepeHuid ¢ MOMOIIBIO BEKTOPHOTO aHaIU3aTopa Lenei

32 Bunbr kanmnOpos

33 JlanbHss 30Ha

34 Teopema B3auMHOCTH

35 Jlnarpamma HarmpaBIeHHOCTH JIEKTpUIEcKoTo aumosis B H miockocTu

36 Uto HE0OXOAMMO € TOYKH 3peHHs MpuOImxkéHHOM Teopuu 1erneit CBY s
COIIACOBAHUS aHTCHHBI ¢ (DUICPHBIM TPAKTOM

37 HecruMMeTpUYHOCTh TUTAHUS IJICY BUOPATOPHOM aHTCHHBI

38 ITpunuun Iroiirenca

39 KorepeHTHOCTD KOJIEOaHUI ¥ BOJIH

40 AMIUIUTYHOE paclpeaeseHle Ha PacKpbIBE pynopa

41 AHTCHHAas perieTka

42 Wznyuaromuit 21eMEHT aHTEHHOM pelIeTKH
Kakue nsmenenns npoucxonar B JIH anrennon pemérku, eciu

43 paccTosIHE MEXIY H3TyHJaroIIUnMH SIIEMEHTaMH CTAHOBUTCS OOJIBINE IBYX

JJTHH BOJIH?

Ilepeuenn

TEM JUIsI KypCOBOT'O HPOEKTHPOBAHUS/BBIMOIHEHUS KYpCOBOW pPabOTHI
Mpe/ICTaBJICHBI B Tabymie 17.
Tabmuna 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BBHITIOTHEHHUS] KYPCOBOM pabOTHI

[TpumepHBIii TepeueHb TeM ISl KypCOBOIO MTPOEKTUPOBAHMSI/BBIIOTHEHUS

Ne n/m .
KYpCOBOI pabOThI
Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO
BOHpOCBI oJid IPOBCIACHUA HpOMC)KyTO‘IHOﬁ arrectalun B BHUAC TCCTUPOBAHHUA

Mpe/ICTaBJICHBI B Tabymie 18.

Ta6muia 18 — [IpumepHsIii mepedeHs BOMPOCOB ISl TECTOB

Ne i/t

[IpumMmepHBIil mepedeHb BOMPOCOB JIJIsl TECTOB

Kon
WHMKATOpa




WUneanouerii T-

00pa3HbIii
PaBHOAMILTHTY
THBIA
CIIUTENb
NIILOH_IHOCTI/I Mumyc 3.5 Muzyc Muuyc 3.0 n1b 05B
1B 5.0 Br ye s '
UMeeT
KO3 PHULIHEHT
nepesadn co
BXOJIa Ha
BBIXOJT
YCTPOUCT
BO,
obecrieun .
TTACCUBHBIN
BaOIINE
KOMITOHEHT,
coryacoBa N
KOTOPBIA
CTPOMCTBO e CTPOMCTBO nepenaer
UYeTBepThBOIH yerp ’ JTUHUU yerp ’ p
N HEOOXOAMMO HEOOXOAMMOE | DIEKTPUIECCKYIO
OBBIN nepeaadn
e st JUTSE SHEPTHIO OT
TpaHchopmaro C OJTHUM o
YBEITHUYCHUS YBEIIMYCHHS OJTHOM
p BOJIHOBBI N
TOKa B HaIpPSDKEHUS B | DJIEKTPUYECKON
COHPOTHBJICHH OPpUEMHOMI M IPUEMHON LENH K IPYyrou
i 3TO p COIIPOTHUB P pyT
aHTCHHE. aHTCHHE. enu
JICHHEM C
. MOCPEACTBOM
JTMHHCH,
. 3IEKTPOMAarHUT
HMEIOIICH .
HOM MHIYKIIUA
JIpyroe
COIPOTHUB
JICHHE.
AIIEKTpOd
U3UYCCKU
X
BosaHoBoe
napamerp
COTIPOTHBIICHU | KOHCTPYKITH
OB MIPOTEKAIOIIETO
€ JINHUHN Y JINHUU THUTIA BOJHBI
MIPUMEHSIE TOKa
nepenavyn nepeaavn
MBIX
3aBHCHT OT
MaTepual
OB (83 K,
o)
BosaHoBoe JIUDJIEKTP
COIPOTHUBIICHU HYECKOM BonHoBoro
e BBICOTBI [POHUIIAC | COMPOTHBICHU JlnmuHHBL
MUKPOIIOJIOCK |  TTOJIJIOKH MOCTH sl MOABOASIIEH | 00JacTu CBA3U
OBOY JIMHUU MaTepuai JTUHUA
3aBHCHT OT a
Jlns
M3MEpEHUS BEKTOPHBI .
. CKaJISIPHBIH
KO3 GHUITHCHT JUTHHAS 7| aHaJIN3aTop
N s aHaIIN3aTop
a CTosYei JTVHHSI aHam3aT OTpakeHUH —
BOJIHBI op Lemnen

IIPUMCHSCTCA




IIpu

WU3MEpEeHHUU
JUarpamMmbl .
BexkropHslit OIIOPHO-
HaIpaBJIEHHOC BOJIETMET
6 aHaJIN3aTop ocruutorpad [TOBOPOTHOE
TH aHTEHHBI . p .
Hene YCTPOWCTBO
HaMm
MMOHAZ00HUTCS
IIpu
M3MEpEeHHUU
JUarpamMmbl
OTIOPHO-
HaIpaBJIeHHOC BOJIbTMET aHaJIN3aToP
7 TeHepaTop IIOBOPOTHOE
TH aHTEHHBI p CIICKTpa .
YCTPOMCTBO
HaM
HEOOXOTUMBI
Jlnst
M3MEpEHUS OTIOPHO-
KOO(PGUIUEHT | BEKTOPHBIM | HOBOPOTH CKaJISIPHBIH
8 a OTPXKEHUS | aHajIu3aTop oe ocuorpad aHaIM3aTop
HaM neneu YCTpOHUCT neneu
HEO0O0XOIMMBI BO
AHTeHHa AKTUBHOT
«BOJTHOBOM 0 AKTUBHOTO
KaHa, BHOpaTop BHOparopa, AKTHBHOTO
M3BECTHAs AKTHBHBIX 1 a JTUPEKTOPA BUOpaTopa
9 MACCUBHBIX ’ ’ patoba,
TaKKe Kak TUPEKTOp | pediiekTopa u JUPEKTOpa U
BHOPaTOPOB
aHTeHHa Sru — au KOHTPpEeQUIeKT | pedIieKTopoB
VYna cocrout KOHTpped opa
u3 JIEKTOpa
Pacnpenenenn .
uHTephepeH ngpax ugpaxueit
€ ToJIs Ha up(p per | A ib pakl pacrpeaencHu Ampaxu
1uel monel | uei moss ToJIS
amnepType . €M TI0JIS B N
10 9 oT B JajbHEH MpUEMHHKA U
PYIIOpHOA MU TAIOIIEM N
WCTOYHHKA H 30HE moJisi B OKHEH
AHTCHHBI N BOJIHOBOJIE
MpUEMHUKA | aHTCHHBI 30HE aHTCHHBI
CBSI3aHO C
IIpu
uHTEephEpPeH | pasMephl
U3MEpPEHUHN MOJISIPU3AITHH .
1017078 WU3MEpHTE JUTMHA Kabeneit
JIMarpaMMbl . HU3MEPHUTEIBHO .
W3MEPUTEIILH | JIBHOH H . M3MEPUTEITHLHOU
11 HAaIIpaBJIEHHOC N uu o
oit u n3MepsieM . 1 U3MepsieMoi
TU aHTCHHBI N o n3MepsieMon
n3MepsieMon oif aHTeHH
JTOJIKHBI AHTCHH
aHTCHH AHTCHH
COBIIAJIATh
MuHuManeHOE
paccTosiHue 110
JlaJbHEN 30HbI
AHTEHHBI C
12 MaKCUMAIBHBL | gy qp oo 2*d*d/la | 2*d*d/(lambda 2*(lambda*
M JIMHCHUHBIM mbda * Jambda) lambda)/d
pasmepom d
TIpY JUTHHE

BosIHEI lambda
paBHO




YCTaHaBJI

UBAIOT
CB3b
YCTAaHABJIMBA | BEKTOPOB | XapaKTEpPHU3YIO | XapaKTepHU3yIOT
10T CBSI3b IEKTPOM | T 3aBUCUMOCTh cpeny
13 MartepuaibHbl MEX Y arHUTHOT CBOICTB pacripocTpaneH
€ YpaBHEHHS BEKTOpaMU 0 moJis MaTtepuaia oT ns
AIIEKTPOMArH npu HHTEpPEPEHIN | IICKTPOMATHUT
WTHOTO TIOJIST | TIepexoe " HBIX BOJH
13 OTHOM
Cpelibl B
V2NN
MaTepual
XapakTepuctu OB, U3
ku CBY ero KOTOPBIX | TIOJIOKCHHUS B
14 - nHTEephepeHINN
yCTpOIicTBa pa3mMepoB OHO MIPOCTPAHCTBE
3aBHUCST OT W3TOTOBI
€HO
ABTOHOM
ABTOHOMHas
Has AKTHUBHaA AKTHUBHas
®dazupoBaHH
®aszuposa | dazuposanHas | DasupoBaHHas
15 ADAP ast
HHas AneptypHas AHTEHHas
AneprypHas z N
: AHTeHHas PeméTka Pemérka
PeméTka

Pemiétka




16

KoadPpumuent
HAaIlpaBJICHHOT
0 IEHCTBUS
AHTEHHBI 3TO

OTHOILICHUE
IUIOTHOCTH
MOTOKA
MOIIIHOCTH,
H3IIy4yaeMon
aHTCHHOH B
HaIpaBIICHU
u
MaKCUMyMa
M3ITy4YCHHUSI K
IIOTHOCTHU
IIOTOKA
MOIIIHOCTH,
H3ITy4aeMon
HM30TPOITHOM
aHTCHHOU
npu
paBeHCTBE
paccToaHuit
MEXITY
TOYKOH
HaOJIIOIEHUS
M aHTE€HHAMU
U PaBEHCTBE
MOJIBEICHHBI
X
MOIITHOCTCH.

OTHOIIICH
ne
IUIOTHOCT
M IIOTOKA
MOIITHOCT
H’
H3IydaeM
on
aHTEHHOU
B
HaIrpasie
HUU
MaKCUMYy
Ma
W3JTy4YEHH
K
IUIOTHOCT
M IIOTOKA
MOIITHOCT
u,
H3IydaeM
on
HU30TPOITH
on
aHTEHHOU
pu
PaBEHCTB
e
paccTosiH
W MEXIY
TOYKOM
HaOJI01€e
HUSA U
aHTEHHAM
17071
PaBEHCTB
e
H3IydaeM
BIX
MOIITHOCT
eu.

OTHOILIEHUE
IJIOTHOCTH
MOTOKA
MOIIIHOCTH,
H3ITy4aeMon
AHTCHHOMU B
HaIpPaBICHUH
MaKcuMyMa
H3ITy4eHUs K
IUIOTHOCTH
MOTOKA
MOIIIHOCTH,
H3JTy4yaeMou
HM30TPOITHOM
AHTEHHOH NpHU
pPaBEHCTBE
paccToaHuit
MEXy TOUKOH
HaOIIONEHUA U
AHTCHHAMU U
paBEHCTBE
OTpaXEHHBIX
MOIIIHOCTEH.

OTHOILIEHHE
IUIOTHOCTH
IIOTOKA
MOIIIHOCTH,
H3IIy4yaeMoun
aHTECHHOH B
HaIpaBJICHUH
MaKCUMyMa
M3IIYYCHHUS K
IUIOTHOCTH
IIOTOKA
MOIIIHOCTH,
H3ITy4aeMon
STaJJOHHOM
aHTCHHOH B
JanbHEH 30HE U
paBeHCTBE
OTpakKEHHBIX
MOIITHOCTEH.




OTHOIIICH

ne
IJIOTHOCT
U MOTOKA
MOIIIHOCT
u,
H3IydaeM
oit
AHTEHHOU
B OTHOLICHUE OTHOIIICHUE
OTHOLIEHUE | HaIpaBie IJIOTHOCTHU IIOTHOCTH
TUIOTHOCTH HUU MOTOKa MOTOKA
MOTOKa MaKCHUMY MOIITHOCTH, MOIIIHOCTH,
MOIITHOCTH, Ma M3IIy4aeMou U3Iy4aeMon
U3IIy4aeMON | W3JIy4EHHU AHTECHHOU B AHTEHHOM B
AHTEHHOMU B ST K HaTpaBJICHUH HaIpaBJICHUU
HalpaBJICHU | IUIOTHOCT | MaKCUMyMa MaKCUMyMa
u U MIOTOKA | HU3Iy4YEeHHUS K M3ITYyUYCHHUSI K
MaKkCHMyMa | MOIIHOCT TJIOTHOCTH TIOTHOCTH
Koaddunuent | usnyqenus k u, MOTOKA MOTOKA
17 YCUJICHUS IJIOTHOCTU | U3Iy4aeM MOIITHOCTH, MOIITHOCTH,
AHTECHHBI MOTOKA on H3JTy4yaeMou H3JIy4yaeMon
MOIIIHOCTH, | W30TPONH | HW30TPOIMHOMN M30TPOITHOM
H3ITy4yaeMon oM AQHTEHHOM MpHU | aHTEHHOU Ipu
JTaJOHHOM | aHTEHHOU paBEHCTBE paBEHCTBE
AHTEHHOU B npu paccToaHuit paccTosiHu
JaabHel PaBEHCTB | MEXKAY TOUKOM | MEKIy TOUKOU
30HE U e HAOJIONEHUS M | HaOI0/eHus U
PaBEHCTBE paccTosiH | aHTEeHHAMH U aHTEHHAMU U
OTPaKEHHBIX | UH MEXIY paBEHCTBE paBEHCTBE
MOIIHOCTEH. TOYKOH OTpaXEHHBIX MOABEACHHBIX
Habmro1e MOIIIHOCTEH. MOIITHOCTEH.
HUS 1
aHTCHHAM
uu
paBEHCTB
e
H3IydaeM
BIX
MOIIIHOCT
eil.
T00BIC
HapylIeH
i TIpoIIeCC
MepBOHAY P
. nepeMenieHus
anbHON | mHTepdepeHIH
. . 3JEKTPOMArHUT
B3amMoOzeicT | (opMBI | g MaAaromei u
. HBIX BOJH U3
Hudpaxrmst BUE [IOJISI C | BOJHOBOI | OTpaxEHHOU
00acTH ¢ ux
18 JNEKTPOMArHu | MaTepuaibH | O (ppoHTa BOJIHBI Ha .
BBICOKOM
THBIX BOJIH 3TO BIMH npu rpaHuIe N
KOHIICHTpaluen
00BEeKTaMHU | pacmpocT | paszaena TeHU
B 001acTh C
paHeHHUH Y TIOJIyTCHU N
HU3KOM
BOJIHBLE KOHIICHTpaIHeH
cpene ¢ p
HEOJTHOPO

JTHOCTSIMH




orubanue

MPETATCT
TO0BIE it B3aMHOE
HapyIICHUS YBEIIMYCHHUE WITH
BOJIHAMU
TIepBOHAYAIb nubpakiys YMEHBIIICHUE
HOH hopmBI PasIHTHbL nagarone u €3yJILTUPYIOIIC
HuTepdepen p X 4acTOT e ) pesy by
st BOJIHOBOTO c OTPaXEHHOM | 1 aMIUIUTY/IbI 11
19 (bponTa nipu BOJIHBI Ha BYX WJIH
AJNIEKTPOMArHH TIOCIIEY
pacnpocTpaH rpaHuIe HECKOJIbKHX KOT
THBIX BOJIH 3TO FOIITUM
CHWH BONHBI | oLeCCo pasnena TeHH €PEHTHBIX
B Cpefe ¢ p M X U TIOJIyTCHH BOJIH IIPU UX
HEOJTHOPOJIH HAJIOXKCHUU
OCTSIMH frepement JIPyT Ha JIpyra
SHUSI 3a Py Py
TOPU30HT
Hampasnsemsl
CBOOOJHOM | MHKPOIIO .
€ BOJTHBI . | KOaKCHabHOM | ABYXIPOBOIHON
20 MMPOCTPAHCTB | JIOCKOBOI
pacnpoctpaHs ka0ere JTVMHUA
e JMHAN
0TCA B
COBOKYITHOCTh
YCTPOMCTB U
00BEKTOB,
o0pa3yromux
MyThb IS
ANEKTPUIECKO
r'O TOKa,
JJIEKTPOMAarHH
THBIE TUHHAS | DiexkTpuuecka | DIeKTphdecKas
21 I'pad nuHMN A p p
MIPOIIECCHI B JTUHHS Egicns cxema
KOTOpoO#
MOTYT OBITH
OTIMCAaHHKI C
TIOMOIIIBIO
MOHATHN 00
OJIC, Toke u
HaPSHKEHUH

9TO




HJICAITEHBI
i
JIBYXIIOJ
FOCHBII
JJIEMEHT,
B
KOTOpPOM UcaTbHBINA
MIPOUCXOJ | JBYXIOJIOCHBI N
U7ICaTU3UPOB P | ABYX WJICAITEHBIN
. WT TOJIBKO | 1 9JIeMEeHT, B .
AHHBIN JIBYXIOJIFOCHBIN
HaKOIUIEH KOTOpOM
JIBYXTIOJFOCH JJIEMEHT
s ue TIPOUCXOIUT
BII DIIEMEHT, (Momenb
SHEPTUHU HaKOTICHUE .
B KOTOPOM WHIYKTUBHOM
ConpotuneH JIEKTPUY SHEPTUU
22 TIPOUCXOIUT KaTyIIKH), B
nue €CKOro 3NEKTPUIECKO .
TOJIBKO KOTOpOW
oIS, a ro oIS, a
porecc HaKariuBaeTcs
HeoOpaTH | TaKkKe MOTEPH
TOTJIOICHHUS SHEPrHst
MBI SHEPTUH U ee
AIIEKTPUIECK MarHuTHOTO
. OTEpU HaKOIUIEHNE
O¥f PHEpIrUH oJis
SHEPTUHU MarHATHBIM
uee ToJIeEM
HaKOIUIEH
ne
MarHuTH
BIM TI0JIEM
OTCYTCTBY
0T
UJICaTbHBI
i
JIBYXITOJ
FOCHBIN
JJICMEHT,
B
KOTOpOM UIcaATLHBIN
MIPOUCXO]] . JIBYXIOJIFOCHBIN
WICaTN3NPOB WeanbHbIA
. UT TOJBKO JJIEMEHT, B
AHHBIN JIBYXITOJIFOCHBI
HaKOTUIEH M KOTOpOM
JIBYXITOJIFOCH 1 3IeMEeHT
S ne MIPOUCXOIUT
BIif DJIEMEHT, (Monmenn
SHEPTUH . HaKOIUIEHUE
B KOTOPOM WHIYKTUBHOM
. AIIEKTPUY SHEPTHUH
23 EmkocTs MPOUCXOIUT KaTyLIKH), B
€CKOT0 . JNEKTPUIECKOTO
TOJIBKO KOTOpOW
ToJIsL, a TIOJISI, & TAKXKe
TIpoIIeCC HaKaIlITMBAaETC
HeoOpartu TIOTEPH SHEPTUU
MOTJIOUICHHS sl SHEPT S
MbIe uee
3NEKTPUIECK MarHUTHOTO
N noTepu HaKOIUIEHUE
Oif SHeprun ToJIs
SHEPTUH MarHUTHBIM
uee oJieM
HaKOTUIEH
ne
MarHuTH
BIM TT0JIEM
OTCYTCTBY
0T




HaCaJIbHbI

i
JIBYXIIOJ
FOCHBIN
DJIEMEHT,
. B
HICATLHBINA
KOTOpPOM
JIBYXIIOJIIOCH
s MIPOUCXOJ] .
BIH DJIEMEHT, HI€AJILHBIN
HT TOIBKO HjcalIn3upPOBaH
B KOTOPOM JIBYXTIOJTFOCHBI .
HaKOILIEH 7 HBIH
MIPOUCXOIUT 7 DJIEMEHT .
e JIBYXTIOJFOCHBIN
HaKOIUICHHE (Mopenp
SHEPTUHU . DJIEMEHT, B
SHEPTUHU WHTyKTUBHOU
WNHaykTUBHOC JIEKTPUY KOTOPOM
24 3IIEKTPUYECK KaTyIIKH), B
Tb €CKOro . MPOUCXOIUT
Oro I0JIs, a KOTOpOi
I10JIs, a TOJILKO TIPOIIeCC
TaKkxKe HAaKaIlJIUBAETC
HeoOpatu MOTJIOIICHHUS
HOTepH s 3HCpFI/IH o
MBbIE ANEKTPUIECCKON
3HepFI/II/I U €Cc MArdamTHOI' O
OTepU SHEPTUHU
HaKOIUIEHUE [OJIA
SHEPTUHU
MAarHUTHBIM
uee
IOJIEM
HaKOILIEH
ne
MAarHATH
BIM MOJIEM
OTCYTCTBY
FOT
OTHOLICH
ue
Haﬂpﬂ)KCH
OTHOILIEHHE
ns Ha
HAIPSHKEHUS
OTHOIIIGHUE | WHJYKTHB
Ha OTHOIIIEHNE
J10OpOTHOCTh | HANpPSHKEHHUS HOCTH
WHIYKTUBHOCT | HaIpPsDKCHUS Ha
rocJiefoBaTel Ha BBEIXOJIE WIIN
Y WIK EMKOCTH | BXOJe KOHTypa
BHOT'O KOHTypa K €MKOCTHU
25 K K HaIpsHKESHUIO
KOJIe0aTeIbHO | HANPSHKESHUIO K
HaTPSHKESHUIO Ha BBIXOJE
ro KOHTypa Ha BXOJIE HaTpsDKEH
Ha BXOJ€e KOHTYpa Ipu
3TO KOHTYpa IpH HIO Ha
KOHTYpa IpH T paKIum
T paKIn BXOJI€
uHTEpPEPEeHITH
KOHTypa u
TpH
pe30HaHC
e
BonnoBoe B PeIKUME B PEIKUME B PEIKHUME —
26 COIIPOTHUBJICHU cTosTue ndpak HHTEp(PEepeHIN .
P Andpaxn pdepeHn OeryIeil BOJTHBI
€ BBOJIUTCS BOJIHBI 15,05 u
BomnroBoe COOTHOIIIE
CONPOTHUBIICHH | JM3JICKTPUYEC HHS .
o MarHUTHOMN IuameTpa
e CKOH JTIHAMETPO
27 . MIPOHHUIIAEMOCT BHYTPEHHETO
KOaKCHaJIbHOH | TMPOHUIIAEMO B
u MIPOBOIHUKA
JIMHAN cTH MIPOBOJIHU
3aBHUCHT OT KOB
J4 K3
COOTHOILIEHUS
orpaxkéanon u | Koaddwuime Kosddbumuent
28 p 1 buu KCBH bP S11
najaromei HT TIepeIauu OTPaXKCHUS

BOJIH MO>XHO
ITIOJIY4YUThH




J4 K3

COOTHOIIIEHUS
29 npome/:[mel?f u | Koadpdumue KCBH Koadduument 332
najaronen HT Niepe1avu OTpaKeHUs
BOJTH MOKHO
MIOJTYYUTh
Pacnpenenenn
€ TOKa B
IJIMHHOMN
30 IMHAM, | OIUMITHYECK | KOCHHYCH cuHyCHOE HOCTOS O
Harpy>eHHOM oe oe
Ha
COTJIACOBaHHY
10 Harpy3Ky
Ilepen
MIPOBEZCHUEM
HM3MEPEHUH C
TTOMOUIBIO
31 BEKTOPHOTO KamOpOBKY | TOBEPKY oI PPOBKY 3aMBIKaHUE
aHam3aropa
nenei
HE00X0AUMO
MIPOBECTH
Coruacos
Bunnr Kopotkoe o
32 aHHas Xomnocron xox TonmuHOMEp
KaJuOpoB 3aMbIKaHUE
Harpyska
001acTh
MIPOCTpaH o0acTb
o0acTb CTBa, MIPOCTPAHCTBA,
MIPOCTPAHCTB | PACTIONOXK B KOTOpOH 00nacTh
a, It €HHas 32 | pas3HOCTh (pa3 | TMPOCTPAHCTBA,
KOTOpOH npeaenam L pacrnonoxeHHast
MIPOM3BE/IEHU " W3ITYYCHHS OT 3a JTUHUEH
33 Aamshsd 3062 € BOJIHOBOIO | nmudpaxiy OTJIEIBHBIX TOpU30HTA B
oTo qrcya Ha HOHHBIX AJIEMEHTOB npeaenax
paccTosiHue | MaKCUMY anepTyphl npsiMoit
MHOTO MOB AHTCHHBI BUIUMOCTH OT
OombIIe MarpamMM | CTaHOBUTCS AHTCHHBI
CIMHULIBI bl HECYIIECCTBCHH
HarpaBJie oi

HHOCTHU




Bsaumocs

3B
XapakTepucTuKk
MepeMeHH ;
oro
HaIPaBICHHOCT
HaTPsHKEH
JIrobas ¥ aHTCHHBI,
usi u
Koaddurue i aHTCHHA HU3MEPCHHBIC B
MOPOXKIE
HTBI MOJKET OBIThH pexxume
HHOTO UM
nepeaauu SKBUBAJICHTHO nepeaavn u
s JIEKTPUY
JUHEHHOTO CCKOTO 3aMeHEeHa Ha npreMa
34 Teopema YCTpOICTBA, oS B3aUMHYIO MOCPEJCTBOM
B3aUMHOCTH | Harpy>XeHHO HU30TPOIHYIO nepeMeIeHUs
by MEHSEeTCs ThOTIy PEMEILL .
ro Ha AHTCHHY C WU3MEPUTEITHLHOU
B3aMIMHO
COTJIacOBaHH om COXpaHEHUEM AHTCHHBI,
bI€ HATPY3KH, CMI;He BXOJTHOTO BOKPYT
B3aUMHBIL. eeT COIMPOTHUBIICHHU | W3MEPSIEMON T10
s1. OKPY>KHOCTH
rotKH aamyca r
HaOIroIe paycat,
MOJTHOCTHIO
HUS 1
WJICHTUYHBI.
HU3MEpPEHU
s1.
Juarpamma
HaIpaBJIeHHOC
™™
35 OKpy)XHOCTE |  DIIIUTIC Top JIyu
AIEKTPUUECKO
ro qunois B H
TJIOCKOCTH
JI0CTaTOY
HO
TOOUTHCS
3aHyJIeHU
s
pPCaKTHUBH
Ol yacTu
HEOOXOUMO | BXOJHOTO HYXKHO
HEO0XO0IUMO
C Toukn COBMAJIEHUE | COTIPOTHB MaKCHMH3HUPOBa
YCTaHOBUTH B
3peHust pa3mMepoB TICHUS AHTOHHC Th PEaKTUBHYIO
MPUOIIKEHHO | BOJHOBOJA C | AHTEHHBI YacTh BXOJTHOTO
N COTIPOTHBIICHH
i Teopun pasmepaMu u e DABHOE COTIPOTHUBIICHUS
nereit CBY aneprypsl COBIIAJIEH P AHTEHHBI U
36 XapaKTEepUCTH
TUTSE AHTCHHEI Ha ust 4eCKOM MHUHUMH3UPOBAT
COTJIAaCOBaHMUS | BBIXOJAHOM | AKTHUBHBIX Y b AaKTUBHYIO
. CONPOTHUBJICHU
AQHTEHHBI C KOHIIE qacTen 4acTh
10 reHepaTopa
¢dbuagepHBIM COTJIACYIOIIE | BBHIXOJ/IHOT - BBIXO/THOTO
TPaKTOM ro 0 N CONPOTUBIICHUS
N npuEMHUKA
YCTpOICTBA | COTIPOTHB reHepaTopa
JICHUS
TeHepaTo
pau
BXOJHOTO
COIPOTHUB
JICHHS

AHTCHHBI




Hecummerpuu
HOCTb IIUTaHUS

U3MCHCHUIO €€

- VCKKCHUID | YMEHBIIIE BXOMHOrO YMEHBIIICHHUIO
37 . dbopmer IH Huto JIH H3IIy4yaeMoun
BUOpaTOpHOM COIPOTHUBIICHH
AHTEHHBI AHTEHHBI MOIIIHOCTH
AHTEHHBI A
TIPUBOJIAT K
B3aHMOCB
S13b
TepeMeHH
oro KaXkgas TOUKa
HaIpPsHKEH MTOBEPXHOCTH,
us 1 OCTUTHYTOH B
N orubanue . y
TTOPOXKIE . MOMEHT
TIPEISATCTBUH
HHOT'O UM BpCMCHH t
paaroBOTHAM .
3aTyXxaHue ANEKTPUY CBETOBOM
Y TIPOUCXOUT .
PagroBOITH €CKOro 53 CUBT BOJIHOH,
ITpunnun MIPOUCXOIUT OJI aCIIPOCTPAHSIIO
38 P N » P A HEOQHOPOIHOC pactip o p
I'rolirenca 110 MEHSAETCS M Cpenl ieics or
KBaApaTudHO | HHTEpDEp p HMCTOYHUKA,
pacrpocTpaHe
My 3aKOHY | CHITHOHHO CTAHOBUTCS
HHUS U 3aBUCUT
npu UCTOYHUKOM
OT IUIOTHOCTH
CMEHE 3JIEMEHTAPHBIX
IIOYBBI
MECT BTOPUYHBIX
TOYKH cepuuecKkux
HaOroIe BOJIH
HUA U
HU3MEpPEHU
P
KOppeup
OBAHHOCT
b
Kosebdanu
U Wi
BOJIH, B
TOM
qUCie
CITy4aiHbI
COBITaJICHUE X uaTepdepeHys
A ’ COBIIAJICHHUE pbep
aAMIUTATY]T TIPOTEKAr0 (a3 aMIUTUTY I U (a3
KoJIeOaHU [IIUX B N Kose0anuii nim
KoJiIeOaHuit
WJIU BOJIH Pa3IUYHBI BOJIH TIPH
WJTU BOJIH TIPH
KorepentHocT npu X TOYKax pedpakiuu Ha
o MIPOXOXKICHUN N
39 b KOJICOAHMIA U | TIPOXOXKICHU U B 4epes chepuueckoit
BOJIH JOTO u 9epe3 pa3TMIHbI P MTOBEPXHOCTH
nonochepy
noHochepy e Hou 3eMJIH B
npu MOMEHTEI P 3aBUCHUMOCTH OT
Pa3IUYHBIX
PasIUYHBIX | BpPEMEHH, BPEMEHHU CyTOK
yriiax MecTa
yriax MecTa | IO3BOJISIEO U BPEMEHU Tofia
mas
Halronar
b TIPU UX
CIIOKEHU
u
uHTephep
CHIIMOHHY
0

KApTUHY




paccTosH

THUIIOM HeM oT
AMIUTyIHOS BOJIHEI B (hazoBoro N
mudpakiuei | uHTEpdepeHIme
pacrnpeeneHl | BOJHOBOJIE, K | IIEHTpa N
40 Ha aneprype Y Ha aneprype
€ Ha pacKphIBe KOTOPOMY pynopa oA oD
pymopa TIPUCOECANHE pi(o) pynop pyHop
OTIpEIICIISETCS H pyTop JTbHEH
30HBI
AHTCHHA,
conepka
miast
aHTEHHA, COBOKYITH
cocTosas 0CTh
u3 U3ITy4aro
MepPEeCCUCHUS TITIX
pacnonoxeHue
AHTEHHBIX 3JIEMEHTO
AHTCHHBIX
AJICMCHTOB, B,
3JIEMEHTOB B
PaCHoONIOKEH | PacIoNiokK | TepecedeHue
y3J1aX CETKH C
HBIX B y3J1aX | CHHBIX B AHTCHHBIX LebIo
CeTKH, ompesienie | DJIEMEHTOB B
YBEITHYECHUS
AHTCHHAS OpUCHTHPOBA HHOM IaXMaTHOM
41 HAIIpaBJIEHHBIX
permieTka 3To HHBIX H TOpsTIKE, MOPSIAKE Ha CBOMCTE
BO30Y)XIaeM | OpUCHTH anepType
YA b b PTYP anepTypsl U
BIX TaK, OBAHHBIX | BCIIOMOTATENb
N (hopmupoBaHus
4TOOBI u HOW aHTEHHBI
JUarpamMmbl
MIOJTyYUTh BO30yK1a
HaIPaBJICHHOCT
yCUIIEHUE EMBIX TaK, "
MOJIs B 4TOOBI
3aJaHHOM IMOJIYIUTDH
HaTpaBJIeHU | 3a/[aHHYIO
u JAarpamm
y
HaIpaBJic
HHOCTHU
aHTCHHA
dHTCHHA NJIN
WIH
coCTaBHas rpyIia aHTeHH
rpymnmna COCTaBHas 49acTh
qacCTb C 3aJaHHbIM o
. aHTCHH, AHTCHHOM
AHTEHHOMN OTHOCHTEJIbHBI .
. . pacmoiox pemeéTku,
Wzmyuaronuit penéTKu, M
CHHas 3a HeoOxouMast
JJIEMEHT SIBIISTFOIIASICS BO30YXKJICHUE
42 . npeaenam s
aHTCHHOM 9acThIO M,
u (hopmMupoBaHUs
PEUIeTKA 3TO anepTypsl N SIBIISTFOLIIASICS
JAbHEN . aMIUTATYTHO-
BCIIOMOTaTe COCTaBHOM
. 30HBI (hazoBoro
bHOH anepTypsl HACTRIO actpeeieHUs
AHTEHHBI P1YP o AHTCHHOU pactip
AHTEHHOMN
pelieTku

pPELIETKN




Kakue
W3MEHEHUS
MIPOUCXOJST B
JIH antenHoi Bo3znuka
PELIETKH, eClIn 10T BosHukarot BosHukarot
ACCTOSIHHC Bosuukaior nudpaki | HTEphEPSHITH OTKJIOHCHUS
43 p OOKOBBIE p poep
MEXITY WOHHBIC OHHBIC Jy4a OT
JIETECTKH
M3ITyYaroIuMA MaKCUMYy MaKCHUMYMEI HOpMaJIH
3JIeMEHTaMHU MBI
CTaHOBUTCS
Oonblie ABYX
JUTHH BOJIH?

[TepeyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6mmma 19 — [lepedeHb KOHTPOJIBHBIX PadbOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomuueckue MaTepHabl, ONpEACIISIONINe MPOLETYPbI OLlEHUBAHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallMi 00yJaroIuXcs
['VAIL

11. Metonuueckue yka3zaHus JUIsl O0yJarOIIUXCS 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs g OOYYAIONIMXCS 10 OCBOCHHMIO JICKITHOHHOTO
MaTepuania.

OcHOBHOE Ha3HayeHUE JIEKIMOHHOIO Marepuaja — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKOe W SICHOE HW3JIOKeHHe ydeOHOoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMH B
pamMKax TUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTHKEHUI HayyHOU MbIcau. B yueOHOM mporiecce JIeKIUsl BBITOJIHAET METOAO0JIOTHYECKYIO,
OpPTraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPECTaBICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBSI3b C IPYTUMU IUCLHUIUIMHAMH.

[In1aHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOIIMMHUCS JIEKIIMOHHOTO MaTepuana:

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAaHUM, YpPOBEHb
KOTOPBIX OIpPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBaATEIEM;

— pa3BuTHE MNpPO(EcCCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy |
CaMOCTOSTEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHUE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETILHOU PaboThI;

— TIOJIyYeHUE 3HAHUHM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM W TEXHHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaillline rofbl;

— HayyuTbCS METOJMYECKH oOpadarbiBaTh MaTepuasl (BBIACNATH TJIaBHBIE MBICTH H
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTH HUX B  PA3JIMUYHBIX
bopMyITHUPOBKax);

— TOJIyueHHE TOYHOTO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.




JIeKUMOHHBI MaTepual MOXKET CONPOBOXKIATbCA JIEMOHCTpalUMed CIaugoB U
UCIOJIb30BAaHUEM pa3JaTOYHOrO MaTepuaja IpU IPOBEIEHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSX MPUMEHEHHUS OTJEIBHBIX TEMATHK MO JUCHUIUINHE.

CrpyKTypa NpenoCcTaBIeHHs JEKIMOHHOIO MaTepraa:

-  @opMyIMpOBKa 33aa4M JICKIUU.

- Pasmenst u maparpadsl u3TaraeMoro Marepuaga C  COOTBETCTBYIOLUIMMHU
MaTE€MaTUYECKUMHU BBIKIAJIKaMU.

- I'paduyeckue marepuaabl HEOOXOIUMBIX TEOPETUUECKUX 3aBUCUMOCTEN.

- BpIBOABI O KaXIOMY pa3aeiy.

11.2. Meronnveckue ykazaHUs A OOYYaIOMIMXCS O TMPOXOXIECHHIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SBISETCS OOHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
mpoIiecca, 3aKJIF0YarOIIasCcs B BEIOJIHEHUH 00YJarOIUMUCS TI0]T PYKOBOJICTBOM IIPETIOIaBaTEeIs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IENIbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCITATIITMHBI, MPUOOPETEHUSI YMEHUN U HaBBIKOB, OIIBITA TBOPYECKOM JESITEIILHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOMIEroCcs SBISETCS MPUBUTHE 00YJIAOIIUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON IEITEIHHOCTH MO N3Yy4aeMOW TUCIUIIINHE.

[Tnaaupyemblie pe3yiabTaThl MPU OCBOSHUU 00YUYAIONTUMCS TPAKTHUECKUX 3aHATHI:

— 3aKperuieHWe, yriuyOJeHue, pacllupeHue W AeTalu3alus 3HAHWW TMpU pelIeHUU
KOHKDPETHBIX 3a71a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENTLHOCTA  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHE HOBBIMM METOJAMH W METOAMKAMHM HM3Y4YE€HHMsS KOHKPETHOW Y4eOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TIOJYYCHHBIX 3HAHUW s
BBITIOJTHEHMS 3aJaHUIL;

— ofecrniedueHne parMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpebOoBanus K IPOBEICHUIO IPAKTUUECKUX 3aHATHI
-  ®opMynupoBKa 3aJ1auv MPAKTUYECKOTO 3aHATHSI.
- H3noxenue METOAMKYU pellICHUs 3aa4 IPAKTUUECKOTO 3aHSATHUS.
- Pa300op KOHTpOJBHON 3a7a4K TPETOaBaTEIIEM.
- CamocTosTenbHOE pelleHre MpesiaraeMoi mpenogaBaTeieM 3a1auH.

11.3. MeTtonuueckne yka3zaHusl A1 OOYYaIOMIMXCSA IO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwimomHeHUs m1abopaTOpHBIX pabOT OOy4alomUWCS MOJDKEH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBATM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
Brimonnenue 1ab0paTOpHBIX pabOT COCTOUT U3 SKCIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

Beimonnenue 51abopaTtopHBIX paboOT 0O0y4aromMMCs SBISETCS HEOTHhEMJIEMOH YacThio
U3YYEHUS JUCIUIUIMHBL, OMpeNesseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeYnBaOIIUM PEIICHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aromerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IMPOIECCOB, SBICHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE M JeTaln3alls TEOPETUYECKUX 3HAHWN, IOJYyYEHHBIX Ha
JEKLUSIX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 1O N3y4aeMOU TUCIUILUIMHE,



— TIpHOOpeTeHHE  HABBIKOB  CAMOCTOSTEIBHOW  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3amanue u TpeOOBaHUS K MPOBEACHUIO Ja00PATOPHBIX PaboT
— O3HaKOMHUTBCS ¢ METOAMYECKOM pa3paboTKOM K JabopaTopHO# padoTe.

— IIpopabGoTtath CcaMOCTOSITEIPHO TEOPETUUECKHH MaTepuan, IO KUBAIOIINNA
TEMAaTUKy JJabopaTOpHON PabOTHI.

— O3HaKOMUTbHCA C aNmaparypou, BXOAAIIEH B 1a00paTOPHYIO YCTaHOBKY.

— Paccunrtath U MocTpouTh HEOOXOAUMBIE TEOPETHUYECKUE 3aBHCUMOCTH IO 33JaHUIO
IpenoaaBaTess.

— OrTBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI, UMEIOIIUECS B METOAMYECKON pa3paboTKe K
nabopaTopHoOi pabdoTe.

— OrtTBeTuTh Ha BONPOCHl KOJUIOKBMYMA, IPOBOJMMOIO IpPENOJaBaTelIeM Iepe]
BBITIOJTHEHHEM JIa00paTOPHOU PabOTHI.

CtpykTypa ¥ hopMa 0TYETa O JabopaTOpHOM padoTe

OTuer M0JKEH COIepKaTh:

— TurynbHbIHA IHCT.

— Kparkyro ¢popMyaupoBKy 3a1a4u UCCIEIOBAHUS.

—  CTpyKTYypHYIO CXeMY U3MEPUTEILHON YCTAHOBKH J1ab0paTOpHOI pabOTHI.

— Tabnuipl SKCTIEpUMEHTAITLHBIX HUCCIICOBAaHUH.

— I'padudeckue 3aBUCUMOCTH OT 33JIaHHBIX TAPAMETPOB MCCIICTYEMbIX BEJIUYNH.

— PacderHpie naHHBIE M TpaduUecKHe MaTepuaabl HEOOXOIUMBIX TEOPETHUECKUX
3aBHCHUMOCTEIA.

— CpaBHUTENBHBIA aHATU3 JAHHBIX TEOPUH U SKCTICPUMEHTA.

— BriBogs! o paborte.

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEIbLHOM
paboTsl

B Xoze BBIMOJHEHUSI CaMOCTOSTENbHON paboThl, 00YJaIOUIHIiCS BBIMOTHAECT paboOTy IO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IperoAaBaresisi, Ho 0e3 ero HemocpeICTBEHHOro
Y4YaCTHA.

st oOydaroruxcst 1Mo 3a04HOM ¢dopme OOydeHHs, CaMOCTOSTENIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mporecce BBITTOIHEHHUST CaMOCTOSITEIBHOM paboOThI, y oOydaromerocss GopMHUpPYeTCs
nenecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMaTH3allMU MPHOOpETaeMbIX 3HAHHM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TepuOJ OOy4YCHHs, TOMOTaeT IOJYYUTh HABBIKM TTOBBIIICHHS
poeCCHOHAITBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepHallaMH,  HANpaBJSIOMIMMU  CAMOCTOSITENIbHYIO — paboTty
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa Mo JUCIHILINHE;

— METOJIUYECKUE YKa3aHHUS MO BBIMOJIHEHHIO KOHTPOJIBHBIX paboT (i 00ydyaromuxcs
10 3204HOM (hopMe 0OyueHUs).

11.5. Meronuueckue yKkazaHus s OOYYaIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aroIuxcsl, OCyLIECTBISIEMOIO B TEUEHUE CEMECTpa C LIEJIbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIIUHBL.



11.6. Meronuueckue ykazaHusi JUis OOy4aroIIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOH
aTTeCTalUU.

[IpomexxyTounass  arrectanust  oOyyarolIMXCs  HpeAycMaTpuBaeT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ceOst:

— muddepeHIMpoBaHHBI  3a4eT — 23TO0 (¢GopMa OICHKH 3HAHWH, MOTYyYEeHHBIX
00yYaromuMcs IpU U3YYEHUH TUCHUIUIMHBI, PU BBIOJHEHUU KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4HO-HCCIEA0BATEILCKUX PAOOT U MPOXOKACHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
COTIIUYHOY, «XOPOILOY», KYyJOBIECTBOPUTEIBHOY, HEYIOBICTBOPUTEIHHO.



JIuct BHECeHUs! U3MEHEHUH B pabouyio MporpamMmy JAUCHUTLINHBI

[Hata BHeceHus
W3MEHEHHH 1
JIOTIOTHCHHU.

IToamnwmcek BHECIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHHH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
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kadeapoi




