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AHHOTaUA

HucturumHa «Teopus u texunka CBY-TpakTa) BXOJUT B 00pa30BaTeIbHYIO IPOrpaMMy
BBICIIETO OOpa3oBaHMsI — TIporpamMMmy OakajaBpwara I10 HaMpaBICHUIO IMOATOTOBKH/
cnenuanbHocTd 11.03.01 «PagnoTexHuka) HanpaBlIeHHOCTH «PagloTEXHUUECKUE TEXHOJIOTHH U
amnmnapaTHbI nHTep(deiic HeMpOHHBIX ceTeiy. (ucnuminna peanmsyercs kadeapoit «Ne22y.

JlucuuriuHa HaleleHa Ha (P OPMUPOBAHKE Y BHITYCKHUKA CIICTYIOIIUX KOMITETECHITUI:

[IK-2 «CmocoOeH pealn30BBIBaTh MPOTPAMMBI AKCIIEPUMEHTAIBHBIX HCCIICIOBAHHM,
BKJII0Yast BEIOOpP TEXHUUECKUX CPEACTB U 00pabOTKy pe3yabTaTOB UCCIECIOBAHUI

[IK-3 «CmocobeH ocymiecTBiIsATh COOp M aHAIW3 HMCXOTHBIX JAHHBIX I pacuera H
IIPOEKTUPOBAHUS JI€TaJIel, Yy3JI0B U YCTPOWCTB pAAMOTEXHMUYECKHUX CHCTEM, AallapaTHOro
nHTepderica HEUPOHHBIX CETEH

CopepxaHve IUCLMIUIMHBI OXBaTbIBa€T KPYr BOINPOCOB, CBA3aHHBIX C TEOpPUEH U
MPAKTUKOM pa3pabOoTKU aHTEHHBIX U (QUIEPHBIX YCTPOUCTB PAIMOTEXHUUECKUX CUCTEM.

[IpenogaBanue AUCHUIUIMHBI MPEAyCMATPUBACT ClEAyIOMHe (QOpPMBI OpraHU3alUN
yueOHOro mpoiiecca: JIeKIUU, J1abopaTopHble padoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSTENIbHAS
pabota o0yyaroerocs.

[IporpaMMoil IUCHUIUIMHBI MNPEAYCMOTPEHBI CIEAYIOIIHE BHJIIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6mrast TpyA0EMKOCTh OCBOCHHS AMCIIUIUIMHBI COCTABJISET 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00y4YeHUS 110 AUCIUIUINHE «PYCCKHUH »



1. TlepeyeHb IIAHUPYEMBIX PE3YIHTATOB OOYUEHHUS 110 TUCIUITIIMHE

I1.1.

[{enn npenoaBanusi TUCIUTUIAHBI

HQHBIO npenoaaBaHvsl JUCHUIIIIMHBI IMMOATOTOBKA GaKaﬂaBpOB HaIlpaBJICHUA ((Pa,[[I/IOTCXHI/IKa» B
obmactu pa3paboTku u obecnedeHus: (QyHkImoHupoBanus ycrporictB CBY u aHTeHH B
PAAUOTCXHUYCCKUX CUCTCMAX.

1.2. JucouruimHa

BXOIUT B

COCTaB

yactd, (opmupyemMol  y4acTHHKaMHU

00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIEr0 00pa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHb IIIaHUPYEMBIX PE3YJIHTATOB 00YUEHUS MO AUCLUIUINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETCHIMSIMA WM UX YacTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B

Tabimue 1.

Ta6mmma 1 — [lepedeHb KOMITETEHIIMIA ¥ UHIUKATOPOB MX JTOCTHIKCHUS

Kareropus (rpynna) | Kog u HaumenoBanue | Koa v HaumMeHOBaHHME HHAMKATOPA TOCTHKEHUS
KOMIIETCHITNH KOMTICTCHITHH KOMIIETCHITNH
[1K-2 Cnocoben [1K-2.3.1 3HaTh METOJIUKHU TTPOBEICHUS
pean30BhIBATh WCCJICTOBAHHI MapaMeTPOB U XapaKTEPUCTHK
IPOrPaMMBI y3J10B, OJIOKOB paJUOTEXHUUYECKUX YCTPOUCTB U
OKCMIEPUMEHTATIBHBIX | CHCTEM, allapaTHOro uHTepdeiica HeHPOHHBIX
[IpodeccrnonanbHple | UCCIEIOBaHUH, ceTen
KOMIIETCHIIUH BKJII04ast BEIOOP [IK-2.Y.1 ymeTs nIpoBOANUTH UCCIIEOBAHUS
TEXHUYECKUX XapaKTePUCTHUK PaJUOTEXHUUECKUX YCTPOHUCTB U
CPEICTB ¥ 00pabOTKy | CHCTEM
pe3yabTaToOB [1K-2.B.1 Bragets MmeTomamMu 00pabOTKH
WCCJICTIOBAHUA PE3yNIbTAaTOB SKCIIEPUMEHTA
[1K-3 Cnocoben
OCYIIECTBISITH COOp
U aHaJIU3 UCXOTHBIX
JIAHHBIX AT pactera ITIK-3.VY.1 ymeTb oCcymecTBIATh cOOp U aHATU3
U TIPOEKTUPOBAHUS
[Ipodeccrnonansubie . MCXOJHBIX TAHHBIX JJIsl pacyera u
neTanel, y3IoB u . .
KOMIIETEHIINH - MPOEKTUPOBAHMUS IeTalleH, Y3JI0B U YCTPOMCTB
PaTMOTEXHUYECKUX CUCTEM
PAAMOTEXHUYECKUX
CHUCTEM, anmnapaTHOro
uHTepdeiica

HEUPOHHBIX CETEU

2. Mecro aucuumuivsabl B cTpykType OI1
JucuumnirHa MOKeT 0a3upoBaThCsl HAa 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYaIOIIUMHUCS
IPY U3YYEHUHU CIICAYIOIIMX JTUCIMUIIINH:
e PanuorexHHWYECKHE e U CUTHAJIBI,
e DIIEKTPOAMHAMUKA M PACIIPOCTPAHEHHUE PAHOBOIIH.
3HaHUs, TOJYYCHHbIE NPU M3YYCHUH MaTepuasia JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TaK U UCIOJIb3YIOTCSA IPU U3YYEHUH APYIHX AUCLUILINH:
e Teopus u texuuka PTC

OCHOBBI TEOPHUH PAAUOCUCTEM U KOMIUJIEKCOB YIIPABICHUS

Ocobennocty puema u 00padotku curHanoB B PTC pa3nuuHoro Ha3HauCHUS
[IpocTpancTBeHHO-BpeMeHHasi 00paboTKa CUTHAJIOB

Muorodynkimonansasie PJIC
CryTHUKOBBIE paJUOHABUTAIIUOHHBIE CHCTEMBI
OCHOBBI BTOPUYHOW PaIMOIOKALIMHI




e [lepcnekTuBHBIE MeTOABI 00paboTKu nHpopMaru B PTC
e AJanTHBHBIC PAANOTEXHUYECKHE CHCTEMBI

3. OO0BEM H TPYJOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTICIBHBIX BHUIOB y4eOHOM
paboThI 10 AUCHUIUIHHE (U paclpeie]IeHHe STOW TPYIOEMKOCTH M0 CEMECTpaM) MPEACTABICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIUILIIHHEI

TpynoemMKocTb 1o
Bun yuebHo# paboThI Bcero cemecTpam
Ne6
1 2 3
Oowan mpyooemKkocmup OUCHUUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoii no020moeKu 51 51
Ayoumopnuie 3auamus, BCEro 4yac. 68 68
B TOM YHCJIE:
nexumu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3ansrus (113),
34 34
(dac)
naboparopusie pabots (JIP), (dac) 17 17
KypcoBoii mpoekT (padota) (KII, KP), (gac)
9K3aMeH, (4Jac)
Camocmosamenvnas paboma, Bcero (dac) 76 76
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3ager, sk3amen (3auer, dudd. 3au, udbd. Hudd. 3au.
DK% 3au.

%

Ilpumeuanue: KaHIUAATCKHIN SK3aMEH

4. CoaepxaHue TUCIUIIIUHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCLUUILIMHBI 110 pa3eiaM U BUAAM 3aHSATUMN.
Pazaenpl, TeMBbI TUCITUTIIIMHBI M KX TPYJOEMKOCTh IPUBEJICHBI B TaOIuUIIe 3.

Tabnuna 3 — Pa3ensl, TeMbl JUCHUTIINHBL, HX TPYAOEMKOCTb

Paznensl, TeMbI JUCTIUITITHBI Jlexuan | 113 (C3)| - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
CewmecTtp 6
Paznen 1. Beenenune
Tema 1.1. OCHOBHBIE IOJIOKEHUS U XapaKTEPUCTUKU | 2 4 8
Tema 1.2. Teopus neneit CBU
Tema 1.3. HanpaBisieMble 1 U3JTy9acMble BOJTHBI
Paznen 2. M3mepenne xapakTepucTuk ycrpoiicte CBU
nuanasoHa u CAIIP yctpoiicte CBY auana3ona
Tema 2.1. I3amepenue xapakTepucTuK ycrpoiicts CBU 2 8

Jana3oHa
Tewma 2.2. CAIIP yctpoiicts CBY nuamazona

Paznen 3. “IIpoBonovHbIe” aHTEHHEI.

Tema 3.1. BubparopHbie aHTCHHBI, JIOTOIIEPHOTAICCKAS
aHTEHHA, aHTEHHA BOJIHOBOW KaHalL. 2 4 6 8
Tewma 3.2. [TapasuTHOE U3JTydYEHHUE IIEKTPOMArHUTHBIX
BOJIH ycTpoiictBamu CBY nuana3zona




Pa3znen 4. AnepTtypHble aHTEHHBI

Tema 4.1. Ilpuanun [rolirenca-Openens,
npubnmwkenne Kupxrodda.

Tema 4.2. PynopHble aHTEHHBI

Tema 4.3. 3epkaabHbIC AaHTCHHBI

Tema 4.4. JIuH30BbIC aHTEHHBI

Pasnen 5. DnementHas 6aza CBY. [TaccuBHbie
komnoHeHThI Tpakta CBY. [lewatnbie mnarer CBY.
Tema 5.1. DnemenTHas 6a3a CBU 2 4 8
Tema 5.2. [TaccuBHBIC KOMITOHEHTHI TpakTa CBY
Tema 5.3. Ileuatnpie mnate CBY

Pa3nen 6. AHTCHHBIC PEHIETKH 2 4 2 8

Paznen 7. Koakcuanpabie kabenu. KorctpynpoBanue
Mepexo0B

Tema 7.1. KoakcuanbHble kKabemu

Tema 7.2. KoHCTpyHpOBaHUE TTEPEX0I0B

Paznen 8. BoaHoBoabl. JuarpaMmMoo0pa3yronue cXeMbl
Tema 8.1. BonHOBOABL 2 6 3 8
Tema 8.2. InarpaMmMo00pa3yromue cXeMsal

Paznen 9. ®deppurossie yerpotictBa CBY. TexHomornu
Tema 9.1. deppurossle ycTpoiictBa CBY 1 6
Tema 9.2. Texnonoruu

Paznen 10. ITpobOnema cornacoBaHus ¥ (GUIBTPHI.
AHTEHHO-MaUYTOBbIE COOPYKCHUS

Tema 10.1. [IpoGema cornacoBaHust ¥ (PHIBTPEI. I 6 6

Tema 10.2. AHTEHHO-MAUYTOBBIE COOPYKEHUS

Htoro B cemectpe: 17 34 17 76
Hroro 17 34 17 0 76

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTC B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4arolMMHUCST ~ OINpENEeNEHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETLHOCTHIO.

4.2. CopepxaHue pa3ieiioB U TEM JICKIIMOHHBIX 3aHATHIA.
Copep:kanue pa3aesioB ¥ TeM JICKIIMOHHBIX 3aHITUN MTPUBEICHO B Ta0IHIIE 4.

Tabnuua 4 — Copeprkanue pa3iesoB U TEM JIGKIIMOHHOTO IIUKJIA

Howmep pasnena Ha3BaHue u conepxanue pa3fesioB U TeM JICKIHMOHHbIX 3aHATUN

1 Paznen 1. Beenenue

Tema 1.1. OCHOBHBIE IOJIOKEHUS U XapaKTEPUCTUKU
Tema 1.2. Teopus neneit CBU

Tema 1.3. HanpaBnsieMble 1 U3JTy9acMble BOJTHBI

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

Tema 2.1. M3mepenue xapaktepucTruk ycrpoiicts CBUY nuarmazona
Tema 2.2. CAIIP ycrpoticts CBY nuanazona

Paznen 3. “IIpoBono4HbIe” aHTEHHEI.

Tema 3.1. BubpaTopHble aHTEHHBI, JIOTOTICPUOIUYCCKAst aHTCHHA,
3 aHTEHHA BOJIHOBOM KaHAaJl.

Tema 3.2. ITapazutHoe U3TyYEHUE DIEKTPOMArHUTHBIX BOJH
yctporictBamu CBY nuana3zona




Pa3znen 4. AnepTtypHble aHTEHHBI

Tema 4.1. Ilpunnun [oiirenca-®penens, npudamwkenne Kupxrodaoa.
Tema 4.2. PynopHble aHTEHHBI

Tewma 4.3. 3epkalibHble aHTCHHBI

Tema 4.4. JIuH30BblC aHTEHHBI

Paznen 5. Dnementnas 6aza CBY. [laccuBHBIE KOMITOHEHTHI TPaKTa
CBU. IleyaTtnsie muiatel CBY.

Tema 5.1. DnementHas 6aza CBY

Tema 5.2. [TaccuBHBIE KOMITOHEHTHI TpakTa CBY

Tema 5.3. Ilegarnbie matet CBY

Paznen 6. AHTeHHBIE PEeIIETKH

Paznen 7. KoakcnanpHple kabenn. KoHcTpynpoBaHUE IEpPEX010B
Tewma 7.1. KoakcuansHble Kabemu
Tema 7.2. KoHCTpynpoBaHHe IEPEX0I0B

Paznen 8. BonHoBoas!. [JrarpaMMoo0pa3yromue cXeMsl
Tema 8.1. BoaHoBobI
Tema 8.2. JIluarpamMmmMo00pa3yoIme CXeMbl

Paznen 9. depputossie yctpoiicta CBY. Texnonorun
Tema 9.1. depputossle ycTpoiictBa CBY
Tema 9.2. TexHosoruu

10

Paznmen 10. ITpoGnema cornacoBanust ¥ GUILTPhl. AHTCHHO-Ma4YTOBbIC
COOPYKEHHUS

Tema 10.1. IIpoGiiema coryiacoBaHus U PUILTPHI.

Tema 10.2. AHTEHHO-MAUTOBBIC COOPY KCHIS

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakKTUYECKUX 3aHATUHA U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTb

W3 HuX No
No | Tembl npaktrueckux | @OpMbI IPaKTHYECKUX | TPYyIOEMKOCTb, |IPaKTHYECKOH |pa3iesna
1/ 3aHATHI 3aHATHN (qac) MOJTOTOBKH, | JUCIIUII
(gac) JIUHBI
Cemectp 6

1 | BonnoBoe perieHue 3aaau 2 1
COIPOTHBIICHUE
MHUKPOIIOJIOCKOBOU
JTUHUU

2 | T-o0Opa3ubrit pelieHue 3aga4 2 8
JeNuTeNb Ha J1Ba
HEpa3BA3aHHbIN

3 | T-obpa3nsrii perieHue 3aaaq 2 8
JIEIUTEIb Ha J1Ba
pa3BA3aHHbIN

4 | Jenutenu Ha &, 16, perieHue 3aaau 2 8
32, 64 pa3BsizaHHbIE

5 | 3aBUCHUMOCTH pelieHue 3a1a4 2 6
kod(durmenra
YCUJICHUS] aHTEHHBI
OT KOJIMYECTBa
U3JIydaresen npu
MTOCTOSIHHOM I11are

6 | 3aBUCHUMOCTE peleHne 3aaa4y 2 6




kod(durmenra
YCUJICHUS] aHTEHHBI
OT KOJIMYEeCTBa
U3JIydaresen npu
MIEPEMEHHOM Il1are
7 | BubpatopHas perieHue 3aaau 2 3
aHTeHHA
8 | AHTeHHa BOJHOBOM pelieHue 3aga4 2 3
KaHaj
9 | PynopHast anTeHHa pelieHue 3a1a4y 2 4
10 | 3epkanbHas aHTEHHA peleHne 3aaa4y 2 4
11 | DnementHas 6a3a pelieHue 3a1a4 2 5
CBY
12 | IleyaTHBIE MIATHI peleHue 3aaa4y 2 5
CBY
13 | KoakcuaiabHO- peleHue 3aaa4y 2 7
MHUKPOIIOJIOCKOBBIN
nepexos
14 | KoakcuanbpHo- pelieHue 3aga4 2 7
BOJIHOBOJHEIN
nepexot
15 | ®HY peleHne 3aaa4y 2 10
16 | ®BY pelieHue 3a1a4 2 10
17 | ®BY u ®HY na peleHue 3aaa4y 2 10
OCHOBE
COCPENOTOYEHHBIX
KOMITOHEHTOB
Bcero 34
4.4. JlabopaTopHBIC 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIUIIE 6.
Tab6muia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanne 1abopaTopHbIX paboT TpynOEMKOCTS, | MPaKTHIECKOH | pasiena
/1 (gac) MMOJTOTOBKH, | JUCIIUII
(dac) JIUHBI
Cemectp 6
HccnenoBanue MaTpuilbl paccestHus 2 1
W3Mepenne maTpulibl pacCEsSHNUS aHTCHHBI 2 3
HccnenoBanue xapakTepUCTUK PYTOPHBIX 2 4
aHTCHH
HccnenoBanue xapakTepuCTUK aHTEHHON 2 6
peIETKH
UccnenoBanue aHTeHHBI «BOJIHOBOU KaHaI) 4 3
Uccnenosanue xapakrepuctuk CBY 3 8
YCTPOMCTB
HccnenoBanue noasipu3aiOHHbIX CBOMCTB 2 1
aHTCHH
Bcero 17




4.5. KypcoBoe npoeKkTHpoBaHKe/ BEITIOTHEHUE KYPCOBOM pabOThHI

Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJarouuxcs

Buner caMocTosTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabmuIe 7.

Tabnuna 7 — Bunbl caMocTosTeIbHON PabOTHI M €€ TPYA0EMKOCTh

Bun camocrositensHOM paboTh

Bcero,
gac

Cewmectp 6,
qac

1

2

3

N3yueHune TeopeTHuecKoro Marepuania
nuctuiuiuabl (TO)

76

76

Kypcosoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka Kk TeKyIemMy KOHTPOJIO
ycneBaemoctH (TKY)

Homamuee 3ananue (/13)

KontponbHsie paboTsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM
arrectanuu (I1A)

Bcero:

76

76

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITEIILHOM pabOThI 00YJAIONTUXCS TI0 TUCIUILTAHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHE MaTepHallbl JUIsl CAMOCTOSITEILHONH PabOThl O0YYarOIUXCsl yKa3aHbl B

na. 7-11.

6. IlepedyeHb EYATHBIX M DJIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHb nevaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHUH MpHUBEIEH B TaOIuIIe 8.

Ta6mmia 8— [lepeueHp meyaTHBIX U AJIEKTPOHHBIX YUCOHBIX U3aHUN

Mudp/
URL agpec

bubnmorpaduueckas ccpiika

KommuecTBo 3K3eMIUIsIpoB B
Oubmmoreke
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)

VYerpoiictBa CBY u anTennsl. [IpoektupoBanue
(ha3upoBaHHBIX aHTEHHBIX perreTok/ moj pea. J1.U.
Bockpecenckoro. — M.: Pagnorexnmnka, 2012. — 744c.

VYerpoiictea CBY u anTeHHBI. [IpoekTpOBanme
(ha3upoBaHHBIX aHTEHHBIX peweTok/ mox pexd. ..
Bockpecenckoro. — M.: Pagnorexnwnka, 2003. — 632c.




BBK 32 848 Bockpecenckuii [I.11., 'octroxun B.JI., Makcumos B.M., 30
AT2 ITonomapes JI.U. Ycrpoiictea CBY u anTeHHB! 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. @. Kpstuko, JI. A. denopopa—
CII6.: I'VAIL 2017. - 238 c.
6D2 12 Hpadbxun A.JL., 3y3enko B.JI., Kucmos A.T'. 33
072 AntenHoduaepusie ycrporictea. M.: Co.paauo, 1974r. -
YK 586c¢.
621.396.67
6®2.02. Mapxos I'.T., CazonoB J[.M. Antenssl. M.: DHeprus, 5
396.67 M-26 | 1975r.-528¢
621.396.67 ®enoposa, JI. A. ®33 Pacuer u npoekTHpoBaHNE 5
d 33 ABUALIMOHHBIX aHTCHH CBEPXBBICOKUX YaCTOT: yueO.
nmocooue / JI. A. denopora, H. A. I'maakuii, b. A. ArokoB.

—C-I16.: T'YAIL, 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 ¥ YCTPOUCTBA CBEPXBBICOKMX YacToT. DenopoBa 100
621.396.67 JLLA., Jarunos 1O.H. I[IporpaMmMbl, KOHTPOJIEHBEIE BOTIPOCHI

¥ METOAMYECKUE YKa3aHUA K BBITIOJTHEHUIO KOHTPOIBHBIX

padot .I'YAIL, C.-I16., 2005r. 22c.
YK bemonepxorckuii I'.b., Kpactox B.H. 3agaum u pacuerst 20
621.396.67(07 | mo kypcy «YcrpotictBa CBU 1 aHTeHHBI
5) C.116.,2002r.177¢
BBK 32.845
543
(537(JIMAIL) | KO.H.lanunos, B.H.Kpactok, b.T.Hukutus, 150
T-38) JLLA.®enopoBa TexHnueckas 37MeKTPOAMHAMUKA U

anTeHHbl. Y.1.0nexkrpoauHaMuka. YdeoHoe nocobue.

JIMAIL JI., 1991r.-165c.
621.37(CIIMA | }O.H.Janunos, B.H.Kpaciok, b.T.Hukutus, 150
IT) T-38 JLA.®enopoBa TexHnueckas 3MeKTPOAMHAMUKA U

anreHasl. U.2. Anrennsl. Yuebnoe mocodue. JIMAITI,

JI., 1992r.-196¢
621.396.67 Hukutun B.T. Teopust u TexHuka (ha3upoBaHHBIX 3
(JIMAIT) H-62 | anTeHHbIX pemeTok. YueOHoe mocodue. JIMAITIL JI., 1988r.

-64c.

7. IlepedyeHb AIEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTn «THTepHeT»
[Tepeuenn JJIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB nH(OpMaIMOHHO-

TEJICKOMMYHUKAIIMOHHONH ceTu «HTepHeT», HEOOXOAMMBIX MJIi OCBOCHHS TUCITUILIAHBI

npuBe/ieH B Tabymiie 9.



Tabmuua 9

— IlepedeHp SJIEKTPOHHBIX O0paA30BATENbHBIX PECYPCOB HH(POPMALUOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceT «HTepHeT»

URL anpec

HaunmenoBaunue

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

I'puropres U.H. [Ipaktuueckue koHcTpykuuu 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 u3n..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.,Cupenko [Ipenomnenue
3JIEKTPOMArHUTHBIX BOJIH OTKPBITBIMU PE€30HAHCHBIMU
MonenupoBaHHe U aHaIU3 EPEXOAHBIX U YCTAHOBUBIINXCS
npouecco. Puzmarnut;2011.-320c.ISBN

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

®danproBckmii O.U. Texanueckas rnexrpoauHamuka 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 TEXHOJIOTUN
8.1. [lepeuenp TpPOrpaMMHOrO OOECIIEYCHHS, HCIOIb3YyEMOr0 MpPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MpOoIiecca M0 AUCIUIIIHHE.
[lepedeHp UCTIONB3yEeMOT0 IPOTPAMMHOT0 obecrieueH s npeacTasieH B Tadmnure 10.

Ta6mmia 10— [Tepeyers mporpaMmMHOTO 0OeCIIeueHUs

Ne i/t

Haumenosanue

He npenycmorpeno

8.2. [lepeuenn

MH(OPMALMOHHO-CIPABOYHBIX

CUCTEM,UCIIOJIB3YEMBIX npu

OCYHICCTBJIICHNU 06pa3013aTeanoro mpomnecca no JUCHUIIINHC

[lepeuenr uCHOIB3yeMbIX HMH(DOPMALIMOHHO-CIIPABOYHBIX CHCTEM

tabiuue 11.

MnNpEaACTaBJICH B

Ta6muma 11— [lepeyersr nHOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/ Haumenosanue
He npenycmorpeno
9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepHaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UIi  OCYIIECTBIICHHS

00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUINHE, TIPECTaBlIeH B Tabmuiel?2.

Ta6muma 12 — CoctaB MaTepuanibHO-TEXHHUECKOM 0a3bl




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

JlekunoHHas aynutopust

2 | CrnenuanusupoBaHHas gaboparopus «JlabopaTopus Teopun u
texHuku PTCy»

10. OnueHouHble cpeacTBa JyIsl IPOBEICHUS TPOMEKYTOUHOM aTTECTAlUN
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo TMCIUTIIMHE TTPUBEIeH B Taomwmie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUHOM aTTeCTaIllH

Bua npomeXyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB

HuddepennrpoBannpiii 3a4€T CHmcoK BOIIPOCOB;
TecTbl

10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYJaronuMUCs TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIINI, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amnpHass  mIKajJa  MOJYJbHO-PEUTHMHTOBOM  CHCTEMbl  YHHUBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJbHBIM HOPMAaTHBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH YpoBHS c(pOpPMHUPOBAHHOCTH KOMIETEHIHH

Or1eHKa KOMITETEHITUH

XapaktepucTrka chopMUPOBAHHBIX KOMITCTCHITUI
5-0aiuIbHAs IKaIa PaKIep (bop

— oOyyaronuiics TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepuar;

— YBEpPEHHO, JIOTUYHO, ITOCIIEJ0BATEIBHO U TPAMOTHO €T0 M3J1araeT;

— OMMpasch Ha 3HAHUS OCHOBHOW M JOIOJHUTEIBHOW JIMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAyYHBIC IOJIOKCHUS C MPAKTUICCKON
JIeSATEILHOCTBIO HAIPABIICHUS;

— yMeJ0 0OOCHOBBIBAET M apTYMEHTUPYET BBIIBUTAEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 000O0IICHMS;

— cBOOOIHO BJIAICET CUCTEMOH CIIEUAIM3UPOBAHHBIX MOHITUH.

«OTJIIMYHO»
(Ga4YTCHO»

— o0yyJaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepuai, TPaMOTHO U
M0 CYHIECTBY H3JaraeT €ro, ONHUPasChb HAa 3HAHUS OCHOBHOWU
JIUTEPaTypHhl;

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOW JEATEIbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI M 0000IIECHMS;

— BJIAJICET CUCTEMOM CIIELUATIN3UPOBAHHBIX OHSATUH.

(XOPOLIO»
(Ga4uTCHO»

— o0y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY HM3J1araeT €ro, OMWpPAasCh Ha 3HAHUS TOJBKO OCHOBHOMN
JUTEPATYPHI;

— JIOITyCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— ACTBITHIBACT 3aTPYIHEHHS B TPAKTHYECKOM NPUMEHCHHWH 3HAaHHWH
HaIpaBJICHNUS;

— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHS,;

— 3aTpyaHseTcs B GOPMYIMPOBAHUYU BBIBOJIOB M 0000IICHNUH;

— YaCTHUYHO BJIAICET CUCTEMOH CIICIMATN3UPOBAHHBIX ITOHATHH.

«yZIOBJIETBOPUTEITHHOY
«BAYTEHO»




Or1eHKa KOMITETEHITUHN

5-0aiuIbHAs IKaIa

XapakTepucTrka chOpMUPOBAHHBIX KOMITCTCHITUIA

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»

— o0yyJaronuiics He YCBOMJI 3HAYUTEIHHOM 4YacTH IPOrPaMMHOIO
Marepuara;

— JIOIYCKaeT  CYNIECTBCHHbIE  OMMOKH W  HETOYHOCTH  TIpH
paccMOoTpeHHH Mpo0IeM B KOHKPETHOM HAINPaBIICHUH;

— UCIBITBIBACT TPYIAHOCTU B IPAKTUYECKOM IIPUMEHECHHUY 3HAHUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHS,

— He (OPMYTUPYET BEIBOJAOB M 0000IIEHUH.

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

Tabmuna 15 — Bompocs! (3aaaun) s 9K3aMeHa

Ne i/t [Tepedyens BOompocoB (3a1a4) TSl SK3aMeHA Kon
HHAWKATOpa
YueOHBIM IJIAHOM HE MPETyCMOTPEHO
Bormpocsr (3amaun) nmst 3avera / aud . 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuua 16 — Borrpocs! (3agaun) amst 3aueta / qudd. 3ayera
Ne i/t [Tepeuens BompocoB (3amayv) yist 3adeta / nudd. 3auera Kon
HHAWKATOpa
1 Kaxoii koapunmenT nepegaun co Bxoa Ha BeIxo umeet unaeanbubeiii T- | [TK-1.V.1
00pa3HbIil PABHOAMILTUTYAHBIH JCTUTEIh MOITHOCTH
2 YeTBepTHBOJHOBEII TPaHC(HOPMATOP COMPOTHBICHUN T1IK-2.3.1
3 BoJtHOBOE CONPOTHUBIIEHNE JIMHUM TIEPEIaYr 11K-4.3.1
4 BoHOBOE CONPOTUBICHNUE MUKPOIIOJIOCKOBOW JTMHUU [1IK-4.Y.1
5 Kakoe m3mepurenbHoe 000pyI0OBaHUE MPUMEHSCTCS JIs H3MECPEHHS
KOX((PHUIUEHTA CTOSYCH BOJIHBI
6 Kakoe u3mepurenbHoe 000pyIOBaHUE IPUMEHSICTCS IPU U3MEPECHUH
JTUarpaMMbl HAPABJICHHOCTH aHTCHHBI
7 Kakoe m3mepurenpHoe 000pyI0BaHNE NPUMEHSACTCS TIPH H3MEPCHUH
JTHarpaMMBbl HAIIPaBJICHHOCTH 3ePKATbHON aHTEHHBI
8 N3mepenune kodpdurmenta oTpakeHus
9 AHTEeHHa «BOJHOBOM KaHaJ», N3BECTHAA TaK)Ke Kak aHTeHHA Aru — Yaa
10 PacnipenencHue mouis Ha anepType pynopHOW aHTCHHBI
11 Msmepenue auarpaMMbl HAITPaBICHHOCTH aHTEHHBI
12 MuHHMAIBEHOE PACCTOSIHUE JI0 AajbHEH 30HBI aHTCHHBI C MAKCUMAIIbHBIM
JIMHEHHBIM pazMepoM d npu aiuHe BosHb lambda
13 MarepuanbHbIC YpaBHCHHUS
14 Xapakrepuctukun CBY ycTpoiicTtBa
15 ADAP
16 KoadhdunmenT HanpaBieHHOTO JEHCTBYSI aHTEHHBI
17 Koappuunenr ycuneHus: aHTeHHbI
18 Judpakius 37eKTPOMarHUTHBIX BOJIH
19 WHaTepdepenims 37eKTpOMarHUTHBIX BOJTH
20 Hal‘[paBJ'IHeMLIe BOJIHBL
COBOKYITHOCTB YCTPOUCTB B OOBEKTOB, 00Pa3yIONINX MyTh IS
21 ANEKTPHYECKOTO TOKA, SJIEKTPOMArHUTHEIE MIPOIIECCH B KOTOPOH MOTYT
OBITH ONMHCAHBI ¢ TOMOIIIBIO MTOHATHH 00 DJIC, Toke ¥ HAPSHKESHUH
22 Comporunenne Ha CBU
23 Emkocts Ha CBU
24 WnnykrnBaOCTE HAa CBY
25 J10OpOTHOCTE MOCIIE0BATEILHOIO KOJICOATEILHOTO KOHTYpa
26 BonHoBoe conpoTuBieHne




27 BoHOBOE CONPOTHUBICHUE KOAKCUATBHOW JTHHUT

28 COOTHOIICHHE OTPAKEHHON U MAaAIONICH BOJTH

29 CooTHOLIeHHE TIpouIeIIeil 1 najaroliel BOJIH

30 Pacnipenenenuie Toka B ATMHHON JIMHUM, HATPY>KEHHOM Ha COTVIACOBAaHHYIO
HaTpy3Ky

31 IIpoBenenue n3mMepeHnii ¢ MOMOIIBI0 BEKTOPHOTO aHAJIM3aTOPa LIeTeH

32 Bunsl kannbpos

33 JlampHss 30Ha

34 Teopema B3auMHOCTH

35 JlnarpaMma HampaBICHHOCTH 3JICKTpUYecKoro aumois B H miockoctu

36 Ut0 HEOOXOAMMO C TOUYKH 3peHUS MPUOIMKEHHOH Teopun neneit CBY ms
COTJIACOBAHUS AaHTCHHBI ¢ (GUACPHBIM TPAKTOM

37 HecuMMeTpuaHOCTD THTAaHUS IJIEY BUOPATOPHOH aHTEHHBI

38 [punuun [Moiirenca

39 KorepenTHocTh KoteOaHui 1 BOJTH

40 AMIUTHTYTHOE pacIpe/ie]IiCHue Ha pacKphIBE pyropa

41 AHTeHHas pelreTka

42 Wznyuaromuit 21IeMEHT aHTEHHOM pelIeTKH
Kakue n3menenuns npoucxosat B JIH anteHHo# pemérku, eciu

43 paccTosIHE MEXITY H3TyHJaroIlIUuMH SIIEMEHTaMH CTAHOBUTCS OOJIBINE IBYX

IUIMH BOIH?

[lepeuenr TeM [ KypCcOBOTO MPOEKTUPOBAHUS/BBIOIHEHUSI KypCOBOM pabOThI
MpEICTaBICHbI B Ta0wmie 17.
Ta6mmma 17 — [lepedyenp TeM 111 KypCOBOTO MPOEKTHUPOBAHMSI/BBITIOJTHEHUS KypPCOBOM pabOThI

[IpumepHbIi TepeyeHb TEM I KypCOBOT'O IPOSKTHPOBAHMUS/BBITIOTHEHHS

Ne m/m N
KYpPCOBOM pabOThI
Y4eOHBIM IIIAHOM HE IPEAYCMOTPEHO
Bompocsl i mpoBeneHHs TPOMEKYTOYHOM aTTeCTallii B BUAE TECTHPOBAHHUS

MpeJICTaBICHEI B Ta0nwmie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIil epedeHb BOIIPOCOB ISl TECTOB

Kon
WHIAKATOpa

WUneanouerii T-
00pa3HbIi
PaBHOAMILIUTY
JTHBIN
JETUTEIh

1 MOIIIHOCTH
HAMEeT
ko pumeHt
nepeavu co
BXOJa Ha
BBIXOJ

Mumnyc 3.5 Munyc

nb 5.0 Bt 0.5B

Munyc 3.0 nb




YCTpPOWCT

BO,
obecreun .
TTACCUBHBIN
BaIOIIUE
KOMITOHEHT,
coriacoBa N
KOTOPBIHA
CTPOMCTBO HHe CTPOMCTBO nepenaer
UYeTBepThBOIH yerp ’ JIUHUU yerp ’ p
N HEOOXOAMMO HEOOXOAMMOE | DIEKTPUIECCKYIO
OBBIN nepeaadn
e st JUTSE SHEPTHIO0 OT
TpaHcopmaro C OJHUM o
YBEITHUYCHUS YBEIIMYCHHS OJTHOM
P BOJIHOBBI N
TOKa B HaINpPSDKEHUS B | DJIEKTPUYECKON
COIIPOTHUBJICHH . M . N
N MPUEMHOMN IPUEMHOM LIEH K IPYron
i 91O COTIPOTHUB
aHTCHHE. aHTCHHE. enu
JICHUEM C
N MOCPEACTBOM
JIUHUCH,
. 3IEKTPOMAarHUT
UMEIOIIeH .
HOW WHAYKIIAN
Apyroe
COIIPOTHUB
JICHUE.
aeKTpod
W3UYECKU
X
BosaHoBoe
napamerp
COTIPOTUBJICHH | KOHCTPYKIIH
0B MIPOTEKAIOIIETO
€ JINHUU Y JINHUU THUTIA BOJTHBI
nepenavn nepenavyn TPHMEIC rora
P P MBIX
3aBHCHT OT
MaTepuail
OB (g, W,
o)
BosinoBoe JIUDJIEKTP
CONIPOTUBJIEHU HYECKOM BonHoBoro
e BBICOTBI MPOHUIIAC | COTPOTHBIICHU JITMHHBI
MHUKPOIIOJIOCK TTOITIOKKH MOCTH sl MOBOASINEH | 00JacTu CBA3U
OBOY JIMHUU MaTepuain JTUHUA
3aBHCHT OT a
Js
M3MEpEeHHS BEKTOPHEI .
N CKaJISIPHBIH
KO3 GHUITUCHT JUTHHHAS i aHaJIN3aTop
N s aHaIIN3aTop
a CTosYei JIUHUS aHam3at OTpakeHUH —
BOJIHBI op uernein
MIPUMEHSIETCS
IIpu
U3MEPCHHUH
JarpaMMbl .
BexTopnsIit OIIOpHO-
HaIpaBJIeHHOC BOJIbTMET
aHaIIN3aTop ocuuuorpad MMOBOPOTHOE
TU aHTCHHBI o p N
Hene YCTPOWCTBO
HaM
MOHATO0UTCSI
IIpu
M3MEpEeHHUU
JarpaMMbl
OTIOpHO-
HaIpaBJIEHHOC BOJIETMET aHAJIN3aTOopP
TeHepaTop MTOBOPOTHOE
TU aHTCHHBI p CIICKTpa M
A YCTPOMCTBO

HEOOXOINMBI




Js

M3MEpEeHHs OTIOPHO-
KOA(PGUIUEHT | BEKTOPHBIA | TTOBOPOTH CKaJISIPHBIH
8 a OTpaKEHUS | aHaIHM3aTop oe ocuuuorpad aHaIIN3aTop
HaMm nerneu YCTpOMCT nerneu
HEOOXOIMBI BO
AHTeHHa AKTUBHOT
«BOJIHOBOI 0 AKTHBHOIO
KaHa, BHOpaTop BHOpaTopa, aKTHBHOTO
W3BECTHAs AKTHBHDIX I a JIUPEKTOpa BHUOparopa
9 MTACCUBHBIX ’ ’ ’
TaKkKe Kak JTUpeKTop | pediekTopa u TUPEKTOpa U
BUOpPaTOPOB
aHTeHHa Sru — am KOHTppeQUIeKT | pedIieKTopoB
VYna cocrout KOHTpped opa
u3 JICKTOpa
Pacnpenenenun N
uHTephepeH ndpaxiy T pakuen
€ ToJIs Ha upq) per 1A ib p pacnpeneneHu (pay
nuel mone | mei moins oJIA
amneprype . €M TI0JIs B N
10 - oT B JalibHEH MpUEMHUKA U
PYTIOpHOA MU TAIOIIEM .
WCTOYHUKA H 30HE moJisi B ONKHEH
AHTEHHBI N BOJIHOBOJIE
MpUEMHUKA | AHTEHHBI 30HE aHTEHHBI
CBSI3aHO C
IIpu
uHTEepdEepeH | pa3Mepsl
WU3MEpEeHHUU MOJISIPU3AIIH .
100707 U3MEPHTE JUTMHA Ka0ernei
JarpaMMbl . W3MEPHUTETHHO .
WU3MEPHUTENhH | JHHOU U . M3MEPHUTETHHOU
11 HampaBJIEHHOC . HH o
oit u u3MepsieM . 1 U3MepsieMoit
TH aHTEHHBI N < n3MepsieMon
nu3MepsaeMon ol aHTCHH
JTOJKHBI aHTECHH
aHTEeHH aHTECHH
COBIAJIATh
MuHuMansHoe
paccTosiHue 110
JlaJbHEN 30HBI
AHTCHHBI C
12 MAKCHMAIBHBL | gy qpo oo 2*d*d/la | 2*d*d/(lambda 2*(lambda*
M JIMHEHHBIM mbda * lambda) lambda)/d
pasmepom d
TIpY JTHHE
BOJIHBI lambda
paBHO
yCTaHaBI
WBaIOT
CBSI3b
YCTaHaBIIMBA | BEKTOPOB | XapaKTEPU3YIO | XapaKTCPU3YIOT
0T CBSI3b 9NEKTPOM | T 3aBUCHMOCTh cpeny
13 MarepuanibHbl MEXTY ArHUTHOT CBOICTB pacnpocTpaHeH
€ YpaBHCHHS BEKTOpaMU 0 TIoJIA MaTepuana OT us
AJNIEKTPOMArH npu uHTep(EPEeHIIN | 3ICKTPOMArHUT
WUTHOTO TIONIST | TIepexoje " HBIX BOJH
W3 OJHOU
cpenbl B
ApYTyIo
MaTepuail
XapakTepucta OB, U3
ku CBY €ero KOTOPBIX | IIOJIOKCHUS B
14 . UHTEPPEPECHITNH
yCTpoiicTBa pa3mMepoB OHO MIPOCTPAHCTBE
3aBHUCST OT W3TOTOBII

CHO




ABTOHOM

ABTOHOMHAs
Has AKTHBHAA AKTHBHaA
®da3upoBaHH
@aszuposa | dazupoBanHasg | DaszupoBaHHas
15 ADAP ast
HHas AnepTypHas AHTEHHaA
AneprypHas - N
Y AHTeHHas Pemérka PeméTka
Pemérka N
Pemérka
OTHOIICH
ue
TUIOTHOCT
Y TIOTOKA
MOIITHOCT
u,
M3ITy4aeM
OTHOIIIEHUE oit
IJIOTHOCTU | QHTEHHOU
MTOTOKa B OTHOIIIEHUE
MOIIIHOCTH, | HampaBje IJIOTHOCTHU
U3ITy4aeMoun HUU MOTOKA OTHOLICHUE
AHTEHHOM B | MaKcUMy MOIITHOCTH, TJIOTHOCTH
HaTpaBJICHH Ma M3ITy4aeMoi MOTOKA
u M3ITy4eHU AHTCHHOU B MOIITHOCTH,
MaKCUMyMa ST K HaTpaBJICHUH U3ITydaeMoit
V3ITy4YeHUs K | TUIOTHOCT MaKCHMyMa AHTEHHOM B
IJIOTHOCTU | W MOTOKA | HW3Iy4EeHUS K HaIpaBJICHUN
MOTOKA MOIITHOCT IJIOTHOCTHU MaKCUMyMa
KoadPpumuent y
MOIIIHOCTH, u, MOTOKa W3ITyYEeHHSI K
HATPaBJICHHOT %
16 . U3Iy4aeMol | U3IydaeM MOIIIHOCTH, IJIOTHOCTHU
0 JIeHCTBUS . N %
U30TPOIMHON oit H3IIy4aeMoun MOTOKA
AQHTEHHBI 3TO N N
AHTEHHOMN W30TPONH | HU30TPOITHOM MOIIIHOCTH,
npu on AHTEHHOW Mpu H3IIy4yaeMoun
paBEHCTBE | aHTEHHOM paBEHCTBE STaJOHHOU
paccToaHuit npu paccToaHuit AHTECHHOU B
MEXTY PaBEHCTB | MEXJy TOUYKOM | JajibHEH 30HE U
TOYKOM e HAOIIOJICHUS U paBEHCTBE
HAOJIIOJICHUS] | PACCTOSIH | AHTCHHAMU U OTPaKEHHBIX
Y aHTEHHaMU | Ui MEXIy paBEHCTBE MOIITHOCTEH.
Y PaBEHCTBE TOUYKOU OTpaXKEHHBIX
MOJIBEJICHHBI | HaOmIoze MOIIIHOCTEH.
X HUS 1
MOIIIHOCTEH. | aHTEHHaM
uu
paBEeHCTB
e
H3IydaeM
BIX
MOIIIHOCT

en.




OTHOIICH

ne
IJIOTHOCT
U TIOTOKA
MOIIIHOCT
u,
H3IydaeM
oit
AHTEHHOU
B OTHOLICHUE OTHOLICHUE
OTHOLIEHUE | HaIpaBie IJIOTHOCTHU IJIOTHOCTHU
TUIOTHOCTH HUU MOTOKa MOTOKa
MOTOKa MaKCUMy MOIITHOCTH, MOIIIHOCTH,
MOIITHOCTH, Ma H3IIy4aeMoun U3IydaeMoun
M3IIy4yaeMon | U3JIy4YeHHU AHTECHHOU B AHTECHHOU B
AHTEHHOMU B ST K HaTpaBJICHUH HaIpaBJIeHUH
HaIpaBjieH! | IJIOTHOCT MaKCUMyMa MaKCUMyMa
u U IOTOKA | U3IMy4YeHUs K M3IIY4YCHUS K
MaKkCHMyMa | MOIIHOCT TJIOTHOCTH TJIOTHOCTH
Koadpdunuent | usnyqenus k u, MOTOKA MOTOKA
17 YCHIICHUS IJIOTHOCTU | U3Iy4aeM MOIIIHOCTH, MOIIHOCTH,
AHTEHHBI MOTOKA on H3JTy4yaeMou H3IIy4yaeMoun
MOIIIHOCTH, | W30TPONH | HW30TPOIMHOMN HM30TPOITHOM
U3IydaeMoi oM AQHTEHHO! NpU | AaHTEHHOW IpH
STAJIOHHON | aHTEHHOM paBEHCTBE paBEHCTBE
AHTECHHOU B npu paccToaHuit paccToaHui
JanbHEeR PaBEHCTB | MEXAY TOUKOM | MEXAy TOUKOH
30HE U e HaOJIIOJEHUA U | HaOIIoAEHUS U
paBeHCTBE paccTosiH | aHTEHHAMHU U aHTeHHAMHU U
OTPaXEHHBIX | UM MEXITY paBEHCTBE paBEHCTBE
MOIIIHOCTEH. TOYKOM OTpaXEHHBIX MOABEACHHBIX
HaOrone | MOIUIHOCTEH. MOIITHOCTEH.
HUS 1
aHTCHHAM
uu
paBEHCTB
e
H3IydaeM
BIX
MOIIIHOCT
eil.
TO0BIE
HapyIIeH
us
MepBOHaY fporece
anpbHOW | WHTEphEpeHITH 1EPEMETHCHIA
B3aMMOZCHCT | (OpPMBI | s MAAAOIIEH U HICKTPOMATHHT
Hudpakuus BHE IOJISI C | BOJHOBOT | OTpaxEHHOU HBIX BOJH 13
18 JJIEKTPOMArHu | MaTepuaibH | O ppoHTa BOJIHBI Ha obnactn ¢
THBIX BOJIH 3TO BIMH npu rpaHuIe BPICOKOM
0o0BEKTaMH | pacmpocT | pasjieiia TeHU KOHIICHTpaltueH
paHeHHUH Y TIOJIyTCHU i O6HaCTUB ¢
BOJTHBI B HHUSKOH
Spene e KOHLICHTpaIuei
HEOAHOPO

JTHOCTSIMHA




orubanue

MPETATCT
TO0BIe - B3aMIMHOE
HapyIICHUS YBEJIUYCHHUE WITH
BOJIHAMU
TepBOHAYAIb — TUQpaKIys YMEHbIIIEHUE
HOU (popMBI najiaroniei u €3yJIbTUPYIOLLE
HuTepdepenty bop X 4acTOT JIIOTICH 1| PE3y, by
st BOJIHOBOTO c OTpaXEHHOW | W aMILTUTYZIBI I
19 (dhpoHTa npu BOJIHBI Ha BYX WJIN
AJNIEKTPOMArHH ocIeay
pacnpocTpaH rpaHuIe HECKOJIBKHX KOT
THBIX BOJIH 3TO FOIITUM
CHWH BONHBI | oLeCCo pasnena TeHu EPEHTHBIX
B Cpefe ¢ p . Y TIOJyTEHN BOJIH TIPH UX
HEOJTHOPOTH HAJIOKCHUU
OCTSMU frepement JIPYT Ha Jpyra
SHUSI 3a 20 Py
TOPU30HT
Hampasnsemsl
CBOOOJIHOM | MHKPOIIO .
€ BOJTHBI . | KOAKCHAIbHOM | JIBYXIPOBOJHOM
20 MPOCTPAHCTB | JIOCKOBOWM
pacnpoctpaHs kabere JTIUHUH
e JTUHUA
0TCA B
COBOKYITHOCTh
YCTPOKCTB U
00BEKTOB,
o0pa3yromux
MyThb IS
ANEKTPUIECKO
r'O TOKa,
JJIEKTPOMAarHH
THBIE JWHHAS | DJEKTpUUYecKa | DJIEKTpUIecKas
21 I'pad nuHMN A p p
MPOIIECCHI B JTUHHS g cxema
KOTOpOit
MOTYT OBITH
OTIMCAaHHKI C
TTOMOIIIBEO
TTOHATHH 00
OJIC, Toke H
HaPSHKEHUH

9TO




nacaJibHbI

51
JBYXIIOJI
FOCHBII
JJIEMEHT,
B
KOTOpOM UcanbHBIN
IIPOUCXO, BYXIIOJIOCHBI .
UJCAIU3UPOB P | ABYX WJIcaJIbHBIN
o WT TOJIBKO | W DIIEMEHT, B .
aHHBIN JIBYXITOTFOCHBIN
HAKOIUIEH KOTOpOM
JBYXITOJIFOCH JJIEMEHT
s ue IIPOUCXOIUT
BII DJIEMEHT, (Momenb
JHEpPrun HAaKOIUIEHUE o
B KOTOpPOM WHIYKTUBHOU
ConpotuneH JJIEKTPUY JHEpPrun
22 IIPOUCXOIUT KaTyIIKH), B
ue €CKOro 3IEKTPUIECKO .
TOJIBKO KOTOpOH
ToJIs, a ro mnoJs, a
mpouece HAKaIJINBAaETCS
HeoOpaTH | TaKkKe MOTEPH
IIOIJIOLIEHUS JHEprus
MBbIE SHEPIUHU U €e
JIIEKTPUIECK MAarHUuTHOT'O
N OTEPHU HAaKOIJICHUE
O 3HEeprun MoJs
JHEpPrun MAarHATHBIM
uee IOJIEM
HAKOIUIEH
J5(S
MAarHATH
BIM TOJIEM
OTCYTCTBY
0T
WJcaJIbHbI
U
JBYXIIOJI
FOCHBIN
3JIEMEHT,
B
KOTOpOM WJIeabHbIN
IIPOUCXOJ . JIBYXTIOJIOCHBIHN
HJICAIN3UPOB HJICAIbHBIN
. UT TOJBKO 3JIEMEHT, B
AHHBIN JBYXITOJIFOCHBI
HAaKOIUIEH M KOTOpOM
JBYXIIOIKOCH U DJIEMEHT
S ue NIPOUCXOUT
BIif DJIEMEHT, (Monmenn
SHEPIUU N HAaKOILJICHUE
B KOTOPOM WHIYKTUBHOMN
- JJIEKTPUY JDHEpPruu
23 EmkocTs MPOUCXOIUT KaTYIIKH), B
€CKOTr0o . JJIEKTPUYECKOTO
TOJIBKO KOTOpOH
mnoJjs, a MOJIs, a TAK¥KE
IIpoLECC HAaKaIlJIMBAETC
HeoOpaTH MIOTEPU DHEPTUU
MOTJIOLEHUS s1 SHEPTHUs
MBbIE U ee
JIEKTPUIECK MarHuTHOTO
N OTEPU HAaKOILJICHUE
OH DHEPTUU 101
SHEPIUU MarHATHBIM
U ee IIOJIEM
HAaKOIUIEH
ue
MAarHATH
BIM II0JIEM
OTCYTCTBY

10T




nacaJibHbI

i
JBYXIIOJ
FOCHBIN
JJIEMEHT,
N B
UeaTbHBIN
KOTOpOM
JIBYXIOJIOCH
s MIPOUCXO] .
BIil DJIEMEHT, UcanbHBIN
UT TOJBKO WeanTn3upoOBaH
B KOTOPOM JBYXTIOJTIOCHBI .
HaKOILIECH z HBII
MIPOUCXOIUT 1 DJIEeMEHT .
ue JIBYXTIOJIOCHBIN
HaKOILJICHUE (Moznenn
SHEPTUHU . JJIEMEHT, B
SHEPruu HUHIYKTUBHOM
WNnaykTuBHOC JIEKTPUY KOTOpOM
24 JJIEKTPUYECK KaTyIIKH), B
Tb €CKOro o MIPOUCXOIUT
OTO TOJIs, a KOTOpOW
oIS, a TOJIBKO TIPOIIECC
TaKxe HaKarJuBaeTc
HeoOpatu MOTJIOIICHHUS
OTEepU ST SHEPTHUS N
MBI 3IEKTPUUECKOU
SHEPTHUH U ee MarHMTHOTO
noTepu SHEPruu
HaKOILJICHUE oJIs
SHEPTUHU
MarHUTHBIM
uee
oJieM
HaKOILICH
ne
MarHuTH
BIM TIOJIEM
OTCYTCTBY
0T
OTHOIICH
ue
HaTpsHKEH
OTHOLICHUE
us Ha
HaAIPSOKEHUS
OTHOLICHUE | UHIYKTUB
Ha OTHOIIIEHUE
JIoOpOTHOCTh | HANpPsHKEHUSI HOCTHU
UHIYKTUBHOCT | HaNpsHKEHUS Ha
MOCTIeIOBaTeNl | Ha BBIXOJE 170131
U WIK €MKOCTH | BXOJI€ KOHTYpa
BHOTO KOHTYypa K €MKOCTHU
25 K K HaIpsHKESHUIO
KOJIe0aTeIbHO | HANPSHKESHUIO K
HaIpPSKECHUIO Ha BBIXOJIE
ro KOHTypa Ha BXO7e HaTPsHKEH
Ha BXOJIE KOHTYpa MpHU
3TO KOHTYpa IpH WO Ha
KOHTYpa IpH T paKIum
TG paKIm BXOJIE
uHTEpPEPEeHITH
KOHTYpa u
npu
pe3oHaHC
e
BoxroBoe B peKHUMe B peKuMe B peKuUMe B pesKIMe
26 COIPOTHUBJIEHA crosuen Hppax HHTEP(EPEHIN N
P Andpaxn pepenn OeryIeit BOJTHBI
€ BBOAUTCS BOJIHBI uu U
Bonnosoe COOTHOILIE
COTIPOTUBJICHH | IWDJIEKTPUYE HUSA N
o MarHUTHOU auameTpa
e CKOM JINaMEeTPO
27 o IPOHULIAEMOCT BHYTPEHHETO
KOAaKCHAJIbHOM | TMPOHHUIIAEMO B
u MPOBOTHUKA
JTUHAA CTH MIPOBOIHU
3aBHCHT OT KOB
ik
COOTHOIICHUS
otpax€HHoil u | Koadduime Koadpdumuent
28 P 1 buu KCBH bun S11
najaronen HT Niepeavu OTpaXXKCHUS

BOJIH MO>XHO
ITIOJIY4YUThH




J4 K3

COOTHOIIICHHS
29 npome;[meff u | Kosddumme KCBH Koadduruent 332
najarorei HT TIepeauu OTpaKCHHUS
BOJTH MOXHO
TTOJTYIHTh
Pacnpenenenn
€ TOKa B
JUIMHHOU
JIUHUH, DJUTATITUYIECK | KOCHHYCH
30 . CUHYCHOE IIOCTOSTHHOE
HarpyKeHHOU oe oe
Ha
COTJIAaCOBaHHY
10 Harpy3Ky
Ilepen
MIPOBEICHUEM
HM3MEPEHUH C
MTOMOIIBIO
31 BEKTOPHOTO KaJIHOPOBKY | ITOBEPKY oI (POBKY 3aMBbIKaHUE
aHanm3aTopa
uemnen
HEOO0XOAMMO
MIPOBECTH
CorracoB
Bus Kopotkoe N
32 aHHas XO0JIOCTOH X0 Tonmuuomep
KaJuOpoB 3aMbIKaHUE
Harpyska
0071acTh
MPOCTpaH obnactb
obnactb CTBa, MPOCTPAHCTBA,
MIPOCTPAHCTB | PaCIIOIOK B KOTOpPOH 0071aCcTh
a, s €HHas 32 | pa3HOCTh a3 | MPOCTPAHCTBA,
KOTOpOH npejenam oJIst pacnonoxeHHast
MIPOW3BEICHU u U3ITyYeHUS OT 3a TUHUCH
JaneHss 30Ha
33 570 € BOJIHOBOIO | audpaxiy OTJIEIIBHBIX TOpU30HTA B
YyyuCclia Ha HMOHHBIX 3JICMEHTOB npejenax
paccTosiHUE | MaKCUMY anepTypsl psIMOH
MHOTO MOB AHTEHHBI BHIUMOCTH OT
OombIre IUarpamMM | CTaHOBUTCS AHTCHHBI
CIMHUIIBI bl HECYIICCTBCHH
HarpaBJie on

HHOCTHU




Bsaumocs

3B
XapakTepUCTHK
MEpeMEHH "
oro
HaIPaBICHHOCT
HaTPsHKEH
JIrobas W aHTCHHBI,
usi u
Koaddurue i aHTCHHA W3MEpEHHEIE B
OPOKIE
HTHI MOJKET OBIThH pexxume
HHOTO UM
nepeaadn SKBHUBAJICHTHO nepeaavu u
s JIEKTPUY
JUHEHHOTO CCKOrO 3aMEHEHa Ha npreMa
34 Teopema YCTpOICTBA, o B3aUMHYIO IIOCPEJICTBOM
B3AUMHOCTH | HATPYKeHHO | . | H3OTPOIHYIO nepeMenieHus
ro Ha AHTCHHY C WU3MEPUTEITHLHOU
B3aMIMHO
COTJIACOBaHH - COXpaHEHUEM AQHTEHHBI,
bI€ HATPY3KH, CMI;He BXOJTHOTO BOKPYT
B3aWMHBI, veeT COIMPOTHUBIICHU | WU3MEPSIEMOH 1O
s1. OKPYXHOCTH
rotKH aamnyca r
HaOIroIe pamycat,
MOJTHOCTHIO
HUS 1
WICHTUYHBI.
M3MEpEHU
s1.
Juarpamma
HaIpaBJIeHHOC
™™
35 OKpYXHOCTb | OIIIUIIC Top JIyu
ANEKTPUIECKO
ro qunois B H
TUIOCKOCTH
JIOCTaTO4
HO
TOOUTHCS
3aHYJICHU
o
peaKTUBH
ol yacTu
HEO0OXOUMO | BXOIHOTO HYXKHO
HEO0XO0IUMO
C Toukn COBIIaJIeHNE | COMPOTHUB MaKCHMH3HUPOBa
YCTaHOBUTH B
3peHust pa3mMepoB TIeHUS AHTOHHC Th PEaKTUBHYIO
NpUOTIKEHHO | BOJIHOBOJA C | aHTCHHBI 4acTh BXOJTHOTO
N COTIPOTHBIICHH
i Teopun pasmepaMu " e DABHOE COTIPOTHBJICHUSA
neneit CBY aneprypsl COBIIaJICH P AHTEHHBI U
36 XapaKTEepUCTH
TUIS AHTCHHEI Ha us 4eCKOM MUHUMH3UPOBAT
COTJIACOBAHUS | BBIXOJHOM | aKTUBHBIX Y b AaKTUBHYIO
N COTPOTUBIICHH
AQHTEHHBI C KOHIIE qacTen 4acTb
10 TeHepaTopa
¢dbuagepHBIM COTJIACYIOIIE | BBIXOJIHOT ol BBIXO/THOTO
TPaKTOM ro 0 N COTIPOTUBJICHHUS
N npuEMHUKA
YCTpOICTBA | COMPOTHB reHepaTopa
TIeHUS
reHepaTo
pau
BXOJTHOTO
COIIPOTHUB
JICHUS

AHTCHHBI




Hecummerpuu
HOCTb IIUTaHUS

HU3MCHCHHIO €€

WCKQXCHHUIO | YMEHBIIIC YMCHBIIICHUIO
ey BXOJIHOT'O o
37 N ¢opmer IH | wmro JIH H3ITydaeMoi
BUOpaTOpHOM COTPOTUBIICHH
AHTEHHBI AHTEHHBI MOIIIHOCTH
AHTEHHBI i
TIPUBOJIAT K
B3aMMOCB
S13b
TepeMeHH
oro KakJasi TouKa
HaTPSDKEH MTOBEPXHOCTH,
15801 OCTUTHYTOM B
. orudanue A y
TTOPOXKIE " MOMEHT
MIPENSATCTBUAN
HHOT'O UM BpEMCHH t
paaroBOTHAM o
3aTyXxaHue ANEKTPUY CBETOBOM
U TIPOUCXOIUT o
PagroBOITH €CKOro 53 CUBT BOJIHOM,
TIpuHIUD MPOUCXOIUT OISt ACIIPOCTPAHSIIO
38 p N . p A HEOQHOPOIHOC pacrip o p
Ioiirenca o MEHSIETCS M Cpenl iercs ot
KBaApaTudHO | HHTEpDEp P HCTOYHHKA,
pacnpocTpaHe
My 3aKOHY | CHITMOHHO CTaHOBUTCS
HMS U 3aBUCHUT
npu HCTOYHUKOM
OT IJIOTHOCTH
cMeHe AJIEMEHTAPHBIX
MOYBEI
MECT BTOPHYHBIX
TOYKU cheprueckux
HaOroIe BOJIH
HUS U
U3MEpEHHI
i
KOppeup
OBAaHHOCT
b
KoJieOaHu
U i
BOJIH, B
TOM
YHCIIe
CITy4aiiHbl
COBIIaJICHUE X HHTEpPEepeHIU
o ’ COBIIAJICHUE pdep
aAMIUTATY]T MPOTEKAI0 (a3 aMIuIuTyq u a3
KOJIeOaHNH X B . KOJIeOaHMH WIn
KoJIeOaHHI
WX BOJIH Pa3TUYHBI BOJIH TIPH
WJTU BOJIH TIPH
KorepenTHocT npu X TOYKaAX pedpakiuu Ha
- MIPOXO0XKICHUU o
39 b KOJICOAHMIA U | TIPOXOXKICHU U B qepes ceprueckoit
BOJIH 3TO u 9epe3 Pa3IIHBI P MTOBEPXHOCTH
nonochepy
noHochepy e Hou 3eMJTH B
pu MOMEHTBI P 3aBUCHMOCTH OT
Pa3IUYHBIX
pPasITUYHBIX | BpPEMEHH, BPEMEHHU CyTOK
yriiax MecTa
yriax MecTa | MO3BOJISIO Y BPEMEHHU Tojia
mast
Habromar
b TIPU UX
CTI0KEHHU
U
uHTEpdhEp
CHIIMOHHY
0

KapTHHY




paccTosH

THUTIOM HEM OT
AMIUTyIHOS BOJIHEI B (hazoBoro .
mudpakiuei | uHTEpdepeHIme
pacrnpezesieH! | BOJHOBOJE, K | IIGHTpa .,
40 Ha aneprype Y Ha aneprype
€ Ha pacKpbiBe KOTOPOMY pymopa Hoba oD
pynopa MPUCOETNHE JI0 pynop pyHop
OTIPEICTISACTCS H pyTmop JTbHEH
30HBI
aHTEHHa,
cojiepka
miast
aHTEHHa, COBOKYITH
cocTosIIAas 0CTh
u3 U3ITy4aro
MepeceUCHUS X
pacnonoxeHue
AQHTEHHBIX | JJIEMEHTO
AHTCHHBIX
AJICMCHTOB, B,
JJIEMEHTOB B
PacIoOJIOXKEH | paclojiokK | TepeceuecHue
y3J1aX CETKH C
HBIX B y3llaX | CHHBIX B AQHTEHHBIX HeTBIo
CEeTKH, orpejiesie | DJIEMEHTOB B
YBEIUYCHUSI
AHTCHHAS OpPUEHTHPOBA HHOM IaXMaTHOM
41 HAIIpaBJIEHHBIX
peleTKa 3To HHBIX U HopsIZIKe, TOpsIJIKE Ha CBOHCTE
BO30YXJaeM | OpHUEHTH amneprype
YA P P PTYP anepTypsl U
BIX TaK, OBAaHHBIX | BCIIOMOTATENb
N (hopmupoBaHus
4TOOBI u HOW aHTEHHBI
JHarpamMMbl
TTOJTYIHTh BO30YyKIIa
HATPaBJICHHOCT
YCUJIEHHE | €MBIX TaK, "
TOJIs B YTOOBI
3aJJaHHOM MOJYYUTh
HaNpaBlieHH | 33JaHHYIO
u JrarpaMmm
y
Harpaslie
HHOCTHU
aHTCHHA
aHTEHHA WK
WIN
coCTaBHas rpynma aHTeHH
rpyrmma COCTaBHAs YacCTh
4acTh C 3aJIaHHBIM N
. aHTCHH, AHTCHHOM
AHTEHHOH OTHOCHUTEITLHBI .
. . pacmoiox pemeTKu,
Wzmyuaronuit penéTKu, M
CHHas 3a HeoOxouMast
JJIEMEHT SIBIISTFOIIASICS BO30YXICHUE
42 . npeaeaam IS
AHTEHHOU Y4acThIO M,
u (dhopmupoBaHUs
PEUIeTKA 3TO anepTypsl N SIBJISTFOIIASICS
JAITbHEH . aAMILTUTYTHO-
BCIIOMOTaTe COCTaBHOM
. 30HBI (hazoBoro
bHOH anepTypsl HacTbIo actpeeieHUs
AHTCHHBI P1YP o AHTCHHOU pactip
aHTEHHOH
peleTKu

pPELIETKN




Kakue
U3MCHCHUS
MPOUCXOJIST B
JIH antenHoi BosHuka
PELIETKH, eClIn 0T BosHukarot BosHukarot
ACCTOSIHHC Bosuukaior mudpaki | uHTepdepeHIH OTKJIOHCHUS
43 p OOKOBBIC p poep
MEXIY HWOHHBIC OHHBIC Jy4a OT
JICTIECTKH
M3ITyYaroIuMA MaKCUMY MaKCHUMYMEI HOpMaJIH
JJIeMEHTaMHU MBI
CTaHOBUTCS
Oonblie ABYX
JUTHH BOJIH?

[TepeyeHr TeM KOHTPOIBHBIX PAOOT MO AMCIUIUIMHE OOYyYaIOIMUXCS 3a09HOW (PopMBbI
o0yueHus, IpecTaBiIeHbl B Tadbauie 19.

Ta6muia 19 — [lepedeHb KOHTPOJIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpEeACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalluy 00yJaroIuXxcs
['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 U SICHOE HM3JIOKEeHHe yueOHoro marepuana. HasHadueHune COBPEMEHHOM JEKIUH 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 mporecce JEeKIUs BBIMOIHSAET METOA0JIOTHYECKYIO,
OpPTraHU3aIMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LEeNbHOE MPECTaBICHUE O TUCIUILIMHE,
MIOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMM.

[In1aHupyeMble pe3ynbTaThl IPU OCBOEHUHU 00YYaIONIMMUCS JIEKIIMOHHOTO MaTepuana:

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

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOoThl COBMECTHO C MPEINO/IaBaATENIEM;

— pa3BuTHE MpOo(EecCHOHATBHO-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 ONMKaiIine roabl;

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

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHIA.




JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JIEMOHCTpalMed 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. Meronuveckue ykazaHUs A OOy4arOMIMXCS MO MPOXOXKIECHHIO MPAKTUYECKHX
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
JTUCIUATIITMHBI, TPUOOPETEHUS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM NESITEIHHOCTH.

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

[Tnaaupyemblie pe3yiabTaThl MPU OCBOSHUHU 00 yUYAIOIUMCS TIPAKTHYECKUX 3aHSATHI:

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

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENTLHOCTA  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIAQJICHHE HOBBIMH METOJaMH M METOAMKAMHU HU3YYEeHHUS KOHKPETHOW y4deOHOI
JHUCIUTLINHEL

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

— ofecrniedueHne parMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpebOoBanus K IPOBEICHUIO IPAKTUUECKUX 3aHATHI
-  ®opMynupoBKa 3a/1a4yd MPAKTUYECKOTO 3aHSATHS.
- H3noxenue METOAMKYU pellICHUs 3aa4 IPAKTUUECKOTO 3aHSATHUS.
- Pa300op KOHTpOJBHON 3a7a4K TPETOaBaTEIIEM.
- CamocTosTenbHOE pelleHre MpesiaraeMoi mpenogaBaTeieM 3a1auH.

11.3. MeTtonuueckne yka3zaHusl i1 OOY4YaIOMIMXCSA IO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabot

B xoxe BwmmomHeHUs m1abopaTOpHBIX pabOT OO0y4aromUWCS MOJDKEH YIIYyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHOM METOAMKON M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBATM(PHUKAIMOHHON XapaKTEPUCTHKOM 00ydaromerocs.
BrimonHenue 1ab0paTOpHBIX PabOT COCTOUT U3 3KCIEPHUMEHTAbHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIIPUATHIA.

Beimonnenue 51abopaTtopHBIX paboOT 0O0y4aromMMCs SBISETCS HEOTHhEMJIEMOH YacThio
U3YYEHUS JUCIUIUIMHBL, OMpeNesseMoil y4eOHbIM IUIaHOM, U OTHOCUTCS K CpelCTBaM,
00eCTeyrBaOIIUM pPEIIeHUE CIeTyIONUX OCHOBHBIX 33a/a4 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 110 N3yIaeMOU TUCIUILINHE;



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

3aanue ¥ TpeOGoBaHuUs K IPOBEJCHUIO J1a00paTOPHBIX paboT

— O3HaKOMHUTBCS ¢ METOAMYECKOM pa3paboTKOM K JabopaTopHO# padoTe.

— IIpopabGotath C€aMOCTOSITEIPHO TEOPETUUYECKUM MaTepHas, TOICPKHUBAIOIINN
TEMAaTUKy JJabopaTOpHON PabOTHI.

— O3HaKOMUTbHCA C aNmaparypou, BXOAAIIEH B 1a00paTOPHYIO YCTaHOBKY.

— PaccuuraTh u MOCTPOUTH HEOOXOAMMBIE TEOPETUUYECKUE 3aBUCUMOCTHU TIO 3aJaHHIO
npernoaaBarers.

— OTBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI, UMEIOLIUECS B METOAMYECKON pa3paboTKe K
nabopaTopHoOi pabdoTe.

— OrBeTuTh Ha BOIIPOCHI KOJUIOKBHYMA, IIPOBOAMMOIO MPCIIOAaBaTCiIiCM MCPECa
BBITIOJTHEHHEM JIa00paTOPHOU PabOTHI.

CtpykTypa ¥ hopMa 0TYETa O JabopaTOpHOM padoTe

OTuer M0JKEH COIepKaTh:

— TurynbHbIHA IHCT.

— Kparkyro ¢popMynupoBKy 3a1a4u UCCIEIOBaAHUS.

—  CTpyKTYypHYIO CXeMY U3MEPUTEILHON YCTAHOBKH J1ab0paTOpHOI pabOTHI.

— Tabnuipl SKCTIEpUMEHTAITLHBIX HUCCIICOBAaHUH.

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

— PacderHpie naHHBIE M TpadUYecKHe MaTepHuanbl HEOOXOIUMBIX TEOPETHUECKUX
3aBHCHUMOCTEIA.

— CpaBHUTENBHBIA aHATU3 JAHHBIX TEOPUH U SKCTICPUMEHTA.

— BriBogs! o paborte.

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEIbLHOM
paboTsl

B Xxoze BBINOJHEHUSI CaMOCTOSTENbHON paboThl, 00Y4aIOUINIiCS BBIMOTHAET 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 CaMOCTOSATEIBLHON padOTHI, Yy 00ydaromerocss (GopMUPYETCs
nenecooOpasHoe MiIaHupoBaHUE pabouero BpEMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHUHU U CHCTEMaTH3allMU MPHOOpETaeMbIX 3HAHHM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TNepuoJ OOyuYeHHs, IOMOTaeT TIOJYYUTh HABBIKM IOBBIIICHHS
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 TEYEHUE CEMecTpa C ILIeJbI0 OLEHUBAHUSA XO/la OCBOCHMS
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:

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