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AHHOTaUs

HuciunuHa «Teopust u Texanka CBY-tpakTa) BXOIUT B 00pa30oBaTEIbHYIO IPOrpaMMy
BBICHIETO O0pa3zoBaHHMsi — TNporpaMMy OakajnaBpuaTa IO HANpaBJICHUIO MOATOTOBKH/
crnenurainbHocTy 11.03.01 «PagnorexHukay HanmpaBIeHHOCTH «PagnoTEXHUYECKUE CUCTEMBI U MX
sKCIUTyaTanusy. Jucuunnuna peanusyercs kadeapoit «Ne22y.

JlucuuniauHa HalejaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMITETEHIUI:

I1K-2 «CrocobeH peann30BBIBATH IMPOTPaMMBbl SKCIIEPUMEHTAIBHBIX HCCIIEIOBAHUH,
BKJIFOYAsi BEIOOP TEXHUUYECKHUX CPEICTB M 00pabOTKY Pe3yIbTaTOBY

Copmep:kaHne TUCIUILUIMHBI OXBAaTBhIBAET KPYr BOMPOCOB, CBS3aHHBIX C TEOpUEH U
MPAKTUKOM pa3paboTKU aHTEHHBIX U QUAEPHBIX YCTPOUCTB PATMOTEXHUUYECKUX CUCTEM.

[IpenogaBanue AUCHUIUIMHBI MPEAYCMATPUBACT ClEAyIOMKE (QOpPMBI OpraHU3alUuN
yueOHOro mpoiiecca: JIeKIUU, 1a00paTopHble pabOoThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENbHAS
pabota o0yyaroerocs.

[IporpaMMoil IUCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BHJIIbI KOHTPOJS: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTanus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6mrast TpyA0EMKOCTh OCBOCHHMS AMCIIUIUIMHBI COCTaBJIsSET 4 3a4eTHBIX €IWHUIBI, 144
yaca.

SA3bIK 00yUYeHUS TT0 AUCIUIUINHE «PYCCKHUH »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI
enpro mpemnogaBaHus AUCHUIUIMHBI TIOJIMOTOBKA OakanaBpoB HampaplieHUs «PamuoTexHuka» B
obmactu paszpaboTku u obecredeHus: (QyHkmoHupoBanus yctpoiictB CBU u aHTeHH B
PaIMOTEXHUYECKUX CUCTEMAX.

1.2. JlucuumimHa BXOAWT B  COCTaB  dYacTH, (HOpMUpPYyEeMOH  ydaCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHOM MPOrpaMMbl BBICIIET0 00pa30BaHus (nanee —
OI1 BO).

1.3. TIlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHSI IO JUCIUILINHE, COOTHECEHHBIX C
MJIaHUpyeMbIMHU pe3ysibratamMu ocBoenust OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMHI
KOMIETEHIMSIMHU WM WX YacTaMU. KoMIeTeHInu 1 UHAUKATOPbl X JOCTUKEHUS MPUBEACHHI B
tabnwmrie 1.

Ta6mmma 1 — I[lepeyeHb KOMIIETCHIIMI ¥ MHIUKATOPOB UX JTOCTHIKCHUS

Kareropus (rpynna) | Kog u naumenoBanue | Koa u HaumMeHOBaHHME WHAMKATOPA TOCTHKEHUS
KOMIIETCHITNH KOMTICTCHITHH KOMIIETCHITNH
[1K-2 Cnocoben
[1K-2.3.1 3HaTh METOIUKHN TPOBEJICHUS
pean30BhIBATh .
UCCIIETOBAaHHM MMapaMeTpOB U XapaKTEPUCTHK
IPOrPaMMBI 9
y3J10B, OJIOKOB paJIMOTEXHHUUECKUX YCTPOHCTB U
IKCIIEPUMEHTATBHBIX
[Ipodeccuonanbubie . CUCTEM
UCCIIEJIOBAHUH,
KOMIIETCHIIUU [1IK-2.Y.1 ymeTh NpoBOANUTH IKCIIEPUMEHTAIbHbBIE
BKJIIOUasi BEIOOP
UCCIIETOBaHMS XapaKTePUCTUK
TEXHUUYECKUX .
PaTMOTEXHUYECKHX YCTPOMCTB U CUCTEM 10
CPEICTB ¥ 00paboOTKyY .
3aJJaHHOM METO/IMKe
pe3yNbTaToB

2. Mecro aucuumuivsbl B cTpykType OI1
JucuumnirHa MokeT 0a3upoBaThCs HA 3HAHUSAX, paHee MPUOOPETECHHBIX 00YyJalOUMMHUCS
IPU U3YYEHHUH CIEeTYIOIMIMNX AUCIUTIINH:
e PagnoTexHUYECKHE IENH U CUTHAIIBI,
e DIEKTPOAMHAMHUKA M PACTIPOCTPAHEHUE PATHOBOJIH.
3HaHMs, TONy4YeHHBbIC TPU U3YUYEHUU MaTepuaia JaHHOW IUCIUIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAaU€HUE, TaK U UCIIOJIb3YIOTCS MTPU U3YyYSHUH IPYTUX AUCLMILINH:
e Teopus u Texuuka PTC
OCHOBBI TEOPHUH PAAMOCUCTEM U KOMIUJICKCOB YIIPABICHUS
OcobenHocty puema u 00padoTku curHanoB B PTC pa3nuuHoro Ha3HauCHUS
[IpocTpancTBeHHO-BpeMeHHasi 00paboTKa CUTHAJIOB
Muorodynkimonansuasie PJIC
CnyTHUKOBBIE paJUOHABUTAIIUOHHBIE CHCTEMBI
OCHOBBI BTOPUYHOW PaIMOIOKALIMHI
[TepcnexkTuBHBIE MEeTOBI 00paboTku nHpopMaruu B PTC
AnanTuBHBIE PATUOTEXHUYECKHE CUCTEMBI

3. O0BeM U TPyIOEMKOCTb TACIUTIITAHBI
Jlanueie 00 obmemM oObeMe AUCHUILIUHBI, TPYJOEMKOCTH OTIENbHBIX BUAOB Y4eOHOI
paboThI O AUCLUILINHE (M paclpeeieHne 3TOH TPYA0EMKOCTH 110 CEMECTPaM) MPE/ICTaBIICHbI B
tabnure 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUITIIHHEI

TpynoemMkocTs 110
Bun yuebHoit paboTbl Bcero cemecTpam
Ne6




1 2 3
Oowan mpyooemKocmup OUCHUUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 51 51
AyoumopHhuie 3auamus, BCEro 4ac. 68 68
B TOM YHCIIE:
nexiuu (J1), (dac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
34 34
(dac)
nabopaTtopHbie padoTs (JIP), (yac) 17 17
KypcoBoii npoekTt (pabota) (KII, KP), (4ac)
9K3aMeH, (4Jac)
Camocmoamenvnas paboma, Bcero (dac) 76 76
Buo npomesicymounoit ammecmayuu: 3a4er, Tndd
mudd. 3auger, sk3amed (3auer, udd. 3aug, ' Hudd. 3au.
DK% 3au.

*x

IIpuMedanue: kaHAUOATCKUI SK3aMEH

4. ConpepxaHue AUCIUIUIMHbBI
4.1. PacnpeneneHve TpyA0€MKOCTH AUCHUILIMHBI IO pa3eiaM U BUAAM 3aHSATHMN.
Pa3nensl, TeMbl TUCHUIUIMHBI U UX TPYIOEMKOCTh MPUBEACHBI B Ta0IHIIE 3.

Ta6mmia 3 — Pa3nensl, TEMbI TUCIUTUTMHBI, UX TPYJI0EMKOCTh

Paznensl, TeMbl AUCIMILIMHBL Jexwmn | 13 (C3)| - JIP KIIT CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. Beenenue
Tema 1.1. OCHOBHBIE TIOJIOKECHHSI M XapaKTEPUCTUKHI 1 2 4 8
Tema 1.2. Teopus neneir CBU
Tewma 1.3. HanpaBnsieMble U N3Ty4aeMble BOIHBI
Paznen 2. M3mepenne xapakTepucTuk ycrpoiicte CBU
muamnazona u CAIIP ycrpoticts CBY nuamazona
Tema 2.1. I3mepenue xapakrepucTuk ycrpoiicts CBY 2 8

JanazoHa
Tema 2.2. CAIIP yctpoticts CBY aunanazona

Paznen 3. “IIpoBonouHbIe” aHTEHHEI.

Tema 3.1. BubparopHble aHTEHHBI, JIOTONIEPUOJIUECKAS
aHTEHHA, aHTEHHA BOJIHOBOW KaHall. 2 4 6 8
Tema 3.2. ITapasutHOE U3TyUEHUE IIEKTPOMATHUTHBIX
BOJIH ycTpoiictBamu CBY nuana3zona

Pa3znen 4. AneptrypHble aHTEHHBI

Tewma 4.1. [lpunanum ['rolirenca-Openens,
npubnmwkenne Kupxrodda.

Tema 4.2. PynopHble aHTEHHBI

Tema 4.3. 3epkaabHble aHTCHHBI

Tema 4.4. JIun30BbIC aHTEHHBI

Pasnen 5. DnementHas 6aza CBY. [TaccuBHbie
komnoHeHTHI Tpakta CBY. [lewatnbie miarer CBY.
Tema 5.1. Dnementnas 6aza CBU 2 4 8
Tewma 5.2. ITaccuBHBIE KOMIOHEHTHI TpakTa CBY
Tewma 5.3. Ilevatssie nnatel CBY

Pa3nen 6. AHTCHHBIC PEHIETKH 2 4 2 8




Paznen 7. Koakcnanbshele kabenu. KoncrpynpoBanue
IIEPEeX0I0B

Tema 7.1. KoakcnanbHble kabenu

Tewma 7.2. KoHCcTpyupoBaHHe epexoioB

Paznen 8. BoaHoBombl. JuarpaMmMoo0pa3yromniue cXeMbl
Tema 8.1. BoaHOBOIBI 2 6 3 8
Tema 8.2. [InarpaMmoo0pa3yromme cXeMsl

Paznen 9. depputossie yctpoiictBa CBY. Texnonorun
Tema 9.1. deppurosie ycrporictea CBU 1 6
Tema 9.2. TexHosoruu

Paznen 10. [IpoGnema cornacoBanus 1 GUIBTPHL.
AHTEHHO-MauYTOBBIE COOPYKECHUS

Tema 10.1. [IpobGnema cortacoBanus U QUILTPHL. I 6 6

Tema 10.2. AHTEHHO-MAUYTOBBIE COOPYKEHUS

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

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTCS B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4arolMMHUCST ~ OINpENEeNeHHBIX  TPYAOBBIX  (QYHKUMH,  CBS3aHHBIX C  Oy;ymiei
npodeccHoHaIbHON AEATETLHOCTHIO.

4.2. CopaepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
ConeprxaHue pasziesioB ¥ TEM JICKITMOHHBIX 3aHATHH MPUBEICHO B TabiuIle 4.

Ta6mmuia 4 — ConepxaHue pa3AesioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HasBanue u comepxanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 Pazgen 1. Beenenune

Tema 1.1. OCHOBHBIE TIOJIOKECHHSI B XapaKTEPUCTUKHI
Tema 1.2. Teopus neneir CBU

Tewma 1.3. HanpaBnseMble 1 U3Ty4aeMble BOJHBI

Paznen 2. M3mepenune xapaktepucTuk ycrpoiicts CBY muamnazona u
2 CAIIP ycrpoiicte CBY nuamazona

Tewma 2.1. Ismepenue xapakrepuctuk ycrporicts CBUY nuanazona
Tema 2.2. CAIIP yctpoticts CBY nunanazona

Paznen 3. “IIpoBostovHbIe” aHTCHHEI.

Tewma 3.1. BubpaTopHbIe aHTECHHBI, JIOTOTIEPUOIUICCKAst aHTCHHA,
3 aHTEHHA BOJHOBOM KaHAaJI.

Tema 3.2. ITapasutHOE M3IyUEHUE DIICKTPOMArHUTHBIX BOJTH
ycrporicteamu CBY nmanaszona

Pa3znen 4. AneptrypHble aHTEHHBI

Tema 4.1. Ilpunuun ['toitrenca-®dpenens, npubdmoxenue Kupxrogoda.
4 Tewma 4.2. PynopHble aHTEHHBI

Tewma 4.3. 3epkabHble aHTEHHBI

Tewma 4.4. JIuH30BBIE aHTEHHBI

Paznen 5. Dnementras 6aza CBY. [laccuBHBIE KOMIIOHEHTHI TPaKTa
CBU. Ileuarnsie mnater CBY.

5 Tema 5.1. DnemenTtHas 6a3a CBU

Tewma 5.2. ITaccuBHBIE KOMIOHEHTHI TpakTa CBYU

Tewma 5.3. Ilevarnsie muatel CBY

6 Pa3nen 6. AHTeHHBIE peIETKH

Paznen 7. Koakcuanbueie kabenu. KoHcTpynpoBaHue nepexoaos
7 Tema 7.1. KoakcuanpHble Kabenu
Tema 7.2. KoHCTpyHpOBaHUE TIEPEXOI0B




Tema 8.1. BoiHoBOIBI

Tema 8.2. /InarpaMmmMoo0pa3yronme cXeMsl

Paznen 8. BonHoBoas!. [IrarpaMMoo0pa3yromnue cXxeMbl

Tema 9.2. TexHonoruu

Paznen 9. depputossie yctpoiictBa CBY. Texnonorun
Tema 9.1. depputosbie yerpoiictea CBU

10

COOPYKEHHS

Tema 10.1. [IpobGnema cortacoBanus U QUILTPHL.
Tema 10.2. AHTEHHO-MAUTOBBIC COOPY KCHIS

Paznen 10. [IpoGnema cornacoBanus U GUIBTPEL. AHTCHHO-MAUTOBEIC

4.3.

[IpakTrueckue (CEeMUHAPCKHUE) 3aHATUS

TeMbl IpaKTHUECKUX 3aHATHHA U UX TPYAOEMKOCTh IIPUBEICHBI B TAOIUIIE 5.

Ta6mmia 5 — I[pakTudeckue 3aHITHS U UX TPYJOEMKOCTh

No
1/

TeMbl MPaKTUYECKUX
3aHATUN

DopMBbI MPAKTUYECKUX
3aHATUI

TpynoemMKocTsb,
(qac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(gac)

No
pasznena
JIACIIATI

JIMHBI

Cemectp 6

Bonnosoe
COIIPOTHBIICHUE
MHUKPOIIOJIOCKOBOM
JIMHUHU

pelICHUC 3a4a4

T-06pa3ubIit
JIEJIUTEIb Ha J1BA
HEpa3BA3aHHbIN

pelICHUC 3a4a4

T-o0pa3nbIit
ACJIUTEIIb Ha ABa
pa3BA3aHHbIN

pemICHUE 3a1a4

Henurenu Ha 8, 16,
32, 64 pa3BsizaHHbIE

pelICHUC 3a4a4

3aBUCHUMOCTD
kod(pdurmenra
YCUJICHUS! aHTEHHBI
OT KOJINYECTBA
U3JIydareien mpu
ITOCTOSIHHOM I1are

pelICHUC 3a4a4

3aBUCHUMOCTD
kod(durmenra
YCUJICHUS] aHTEHHBI
OT KOJINYECTBA
U3JIydareen npu
IIEPEMEHHOM I11are

pelICHUC 3a4a4

Bubparopnas
aHTEHHA

pelICHuC 3a4a4

AHTEeHHAa BOJIHOBOH
KaHal

pemICHUE 3a1a4

Pynopnas antenHa

pPEICHUC 3aa4d

N

10

3epkanbHasi aHTEHHA

PCIICHUC 3aaY

[\

B~

11

DaemenTHas 0a3a
CBY

pEeICHUE 3a1a4




12 | IleyaTHbBIE MIATHI pelieHue 3aaa4y 2 5
CBY
13 | KoakcuaiabHO- peleHue 3aaa4y 2 7
MHUKPOIIOJIOCKOBBIN
nepexos
14 | KoakcuanbHo- peuieHue 3a1aq 2 7
BOJIHOBOIHEIN
nepexo
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. JlabopaTopHBbIC 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBECHBI B TAONIUIIE 0.
Tab6mmuia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh
N3 Hux Ne
No HauMeHOBaHHe 1aBopaTopHBIX paGoT TpynoeMKocTb, | IPaKTUYECKOM | pa3aena
/1 (gac) MMOJTOTOBKH, | HUCIIUII
(dac) JIUHBI
Cemectp 6
HccnenoBanue MaTpuilbl paccestHus 2 1
W3MepeHne maTpulibl pacCesHNSI aHTCHHBI 2 3
HccnenoBanue xapakTepUCTUK PYTOPHBIX 2 4
aQHTEHH
HccenenoBanue XapakTepUCTUK aHTCHHOU 2 6
pEETKN
HccnenoBanue aHTEHHBI «BOJIHOBOW KaHAID) 4 3
Uccnenosanue xapakrepuctuk CBY 3 8
YCTPOMCTB
HccnenoBanue noasipu3aiOHHbIX CBOMCTB 2 1
aQHTEHH
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHHE/ BBHITIOJIHEHHE KypPCOBOM pabOTHI

Y4eOHBIM IJIAaHOM HE TPEAyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronnxcs
Bunpl camocTosTensHON pabOTh U €€ TPYJI0EMKOCTh ITPUBECHBI B TA0IUIIE 7.

Ta6muia 7 — Buasl caMOCTOSITEIbHON pabOTHI M €€ TPYIOEMKOCTh

Buna camocrositenbHOM pabOThHI Beero, | Cemectp 6,
yac qac
1 2 3
M3y4eHne TeOpeTHIECKOro MaTepraia
76 76
nuctuiuiuabl (TO)
KypcoBoe npoektupoanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TEKylIeMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamnee 3amganne (/13)

KontponbHsie paboTsl 3a04ankoB (KP3)

[ToaroroBka K MpOMEKYTOUHOM
atrectanuu (I1A)

Bcero: 76 76

5. IlepeyeHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSITEILHOM pabOThl 00YUAIOMINXCS IO TUCIUIUIUHE (MOTYJTIO)

Y4eOHO-MeToInYeCKre MaTepHalibl JUIsl CaMOCTOSITEIbHONM PabOThl OOY4YaIONIMXCSl yKa3aHbI B

na. 7-11.

Tab6muia 8— IlepeueHpb MeYaTHBIX U JIEKTPOHHBIX YUCOHBIX U3JaHUN

6. IlepedyeHb MEYaTHBIX M DJIEKTPOHHBIX YUCOHBIX M3TaHUI
[lepedyeHpb neUaTHBIX U 3JEKTPOHHBIX YUeOHBIX U3/IaHHUH MPHUBEIECH B TaOIHIIE §.

KomuectBo 3x3eMIuIsipoB B

[udp/ bubnuorpaduueckas ccpiika Oubmiorexe
URL agpec P (KpoMe 37IeKTPOHHBIX
HK3EMILISIPOB)
VYerpoiictBa CBY u anTennsl. [IpoektupoBanue
(hazupoBaHHBIX aHTEHHBIX pemeTok/ mox pexd. ..
Bockpecenckoro. — M.: Paguotexnuka, 2012. — 744c.
VYerpoiictea CBY u anTeHHsl. [IpoexkTupoBanne
(ha3upoBaHHBIX aHTEHHBIX perreTok/ mof pea. J1.U.
Bockpecenckoro. — M.: Paguotexnuka, 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 4acToT: yue0. mocobue / A. @. Kpstuko, JI. A. denopopa—
CII6.: I'VAIL 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. Mapxkos I'.T., CazonoB JI.M. Autenusl. M.: DHeprus, 5

396.67 M-26

1975r.-528¢




621.396.67 ®enopona, JI. A. @33 Pacuer u nmpoekTHpoBaHHE 5
d 33 ABUAIMOHHBIX AaHTCHH CBEPXBBICOKUX YACTOT: yueO.
nocoowue / JI. A. @enopora, H. A. 'maaxuii, b. A. Arokos.
—C-I16.: TYAII, 2019. — 145 c.
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

OneKTpoHHas Bepcus

YK AHTEHHBI ¥ YCTPOUCTBA CBEPXBHICOKHX YacToT. demopoBa 100
621.396.67 JILA., Janunos FO.H. [IporpaMMbl, KOHTPOJIEHBIE BOIPOCHI
Y METOJMUYECKHE YKa3aHUs K BBITIOJTHEHHIO KOHTPOJIBHBIX
paodot .I'VAIL, C.-116., 2005r. 22c.

YK benouepkosckuii I'.b., Kpactok B.H. 3amaun u pacuetst 20
621.396.67(07 | mo kypcy «YcrpotictBa CBU u aHTeHHBI

5) C.I16.,2002r.177¢

BbK 32.845

b 43

(537(JIMAIL) | KO.H.{anunos, B.H.Kpactok, b.T.Hukutus, 150
T-38) JLLA.®enopoBa TexHuueckas 3MeKTPOAMHAMUKA U

anTeHHsl. U.1.9nekTpoanHamuka. Y4uebHoe mocodue.
JINAIL, JI., 1991r.-165¢.

621.37(CIINA | 1O.H.lanunos, B.H.Kpaciok, b.T.Hukurtus, 150
IT) T-38 JLLA.®enoposa Texaudeckas dJEKTPOIUHAMHAKA U
anreHasl. U.2. Anrennsl. Yuebnoe mocodue. JIMAITI,
JI., 1992r.-196¢

621.396.67 Huxutun B.T. Teopus u TexHuka $ha3upoBaHHBIX 3
(JIMAIT) H-62 | anTennbIx pemeTok. YueoHoe nocobue. JIMAITL JI., 1988r.
-64c.

7. IlepedyeHb JIEKTPOHHBIX 00Pa30BATEIHHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOH ceTn « HTepHeT»
[lepeuenn 3JIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB uH(pOpPMaIMOHHO-
TEJIEKOMMYHHUKAIIMOHHONH ceTn «MHTepHeT», HEOOXOMUMBIX ISl OCBOCHHUS TUCIUIUIMHBI
npuBeJieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHb BIEKTPOHHBIX O0pPA30BATENBHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTepHeT»

URL anpec Haumenosanue
http://e. I'puropser U.H. IIpaktuueckue koHCTpyKIinu anTeHH/ ISBN 5-

lanbook.com/books/element.php?pl | 89818-061-3
1 cid=25&pll_id=82

http://e. Porxammens K., Kpumike A. AHTEHHBL
lanbook.com/books/element.php?pl | Tom 1,11-¢ u3a..416 c. ISBN 5-85648-715-X
1 cid=25&pll_id=818

http://e. Porxammens K., Kpuiike A. AHTEHHBL.

lanbook.com/books/element.php?pl | Tom2 DMK , ISBN 5-85648-716-8
1 cid=25&pll _id=81

http://e. Kpasuenko B.®.,Cupenko 10.K.,Cupenko Ilpenomnenne
lanbook.com/books/element.php?pl | JACKTPOMATHUTHBIX BOJIH OTKPBITHIMU PE30HAHCHBIMU
1 cid=25&pll id=2689 MogenupoBaHue U aHaIHU3 IEPEXOAHBIX U YCTAHOBHUBIIMXCS




npouecco. Puzmarinut;2011.-320c.ISBN

http://e. danbkoBckuit O.U. Texuuueckas anexrponuHamuka 2009.-
lanbook.com/books/element.php?pl | 432¢.ISBN 978-5-8114-0980-8

1 cid=25&pll id=403

http AHTEHHO-(DUICPHBIC YCTPOHCTBA M PACIIPOCTPAHCHUE PaJHOBOIIH.
://lib.aanet.ru/index.php?option=co | Yuebnuk /I".A.Epoxun,H.JI.Ko3bipes,Yepupx  /
m_irbis&ltemid=300&12 Pen.I'.A.Epoxus, 2007.-491c.

1DBN=BOOKS&121DBNAM=B
OOKS&C21COM=8&521ALL=(<
. >MFN=47038<>)

8. IlepeueHb HH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp MpPOrpaMMHOTO OOECMEYEHUsS, HCIOIb3YEMOTO IPU OCYIIECTBICHUN
00pa3oBaTeNFHOrO MpoIiecca MO AUCIUITNHE.
[TepedyeHs UCTIOIB3yeMOT0 MPOTPAMMHOT0 00ECTICUeHHS TIpeicTaBiieH B Tabmwuie 10.

Tabmuua 10— Ilepedyens mporpaMMHOTo o0ecTieYeHHs

Ne i/t HanmeHnoBauue

He npenycmotpeno

8.2. [lepeuenn MH(pOPMAITMOHHO-CITIPABOYHBIX CHCTEM,UCITOJIb3YEMbBIX npu
OCYIIECTBIIEHUHU 00pa30BaTEIHLHOTO MPoIlecca Mo JUCIUILTHHE

[lepeuenr uCHONB3yeMbIX HH(DOPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEICTAaBIE€H B
tabmuue 11.

Ta6muma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t HaunmenoBauue

He npenycmotpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepHaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHHS
00pa30BaTeNnbpHOTO MpoIiecca Mo TUCIUILUINHE, TIPECTaBlIeH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOTUMOCTH )

JlekunoHHas ayuTopust

2 | Cnenunanu3upoBaHHas Jlaboparopus «Jlaboparopus Teopuu u
TexHuKu PTCy

10. Ouenounsle cpeacTBa IS IPOBEACHUS IPOMEXYTOUHOM aTTecTaluu
10.1. CocTaB OILICHOYHBIX CPEACTBMJIA MPOBEACHUS MPOMEXKYTOUYHOM aTTECTAllUU
o0yyaromuxcst Mo JUCUUIUIMHE pUBeAeH B Tabnuue 13.
Ta6muia 13 — CocTaB OIEHOYHBIX CPEJICTB JUIsl POBEJICHUS MPOMEKYTOUHON aTTECTAIIUN

Bug npoMexxyTouHOM aTTecTaluu [lepedeHb OLIEHOUYHBIX CPEICTB

JuddepeHpoBaHHbIN 3a4ET Crnncok Bonpocos;
Tectbl




10.2. B kauecTBe KpHUTEpHUEB OLCHKH YPOBHA C(POPMHUPOBAHHOCTH (OCBOCHU)
KOMITETCHIIMK OOYyJaronuMHUCs TPUMEHSETCS S-OauibHas IIKajga OIeHKU CHOPMHPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBeJeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl  YHHBEPCHUTETa,  IpaBHUIIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu orieHKH YpoBHS c(pOpPMHUPOBAHHOCTH KOMIETEHIHH

Or1eHKa KOMITETEHITUH

XapakteprucTrka chOpMUPOBAHHBIX KOMIIETEHITI
S-0auibHas IIKajIa PAKTCP (bopvp

— oOyyJaronuiicss TJIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepua;

— YBCPCHHO, JIOTUYHO, TOCIICAOBATCIIbHO U TPAMOTHO €I0 U3J1aracr,

— OMUpasCh Ha 3HAHHWS OCHOBHOW W JONOJHHUTEIBHOHW JIMTEPaTYPHI,
TECHO NPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJOKECHUS C TIPAKTHICCKOM
ACATCIIbBHOCTBIO HAITPABJICHUSA

— yMelio 00OCHOBBIBAET U apPTyMEHTUPYET BbIIBUTAaEMbIE UM UJICH;

— JIENAaeT BBIBOALI U 00OOIIEHUS

— cBOOOIHO BJIQJICET CHCTEMOH CIIEIUAIM3UPOBAHHBIX MTOHITHH.

«OTJIMYHO»
(Ga4uTCHO»

— o0y4aronuiicss TBEpI0 YCBOUJ MPOTrPaMMHBIN MaTepHrall, TPaMOTHO U
[0 CYLIECTBY H3JaraeT €ro, ONHPasICh Ha 3HAHUS OCHOBHOWU
JIUTEPaTypHhI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBAET YCBOEHHBIC 3HAHHUS C MPAKTHUYECKON JEATEIBHOCTBIO
HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIE TTOJIOKEHHUS;

— JIENAeT BBIBOALI U 00OOIIEHUS;

— BJIAJICET CUCTEMOM CIIEIIMATIN3UPOBAHHBIX OHSITUH.

<«XOPOLLIO
«GAuTEHO

— 00y4arouuiics yCBOMJI TOJBKO OCHOBHOM MpPOTrpaMMHBIM MaTepHal,
[0 CYHIECTBY M3JIaraeT €ro, OMMpasCh HA 3HAHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCHBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HaHUUI
HaIlpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,

— 3aTpynHsieTcs B GOpMYJIUPOBAHUHN BBHIBOJOB M 000OIICHU;

— YaCTUYHO BJIAJICET CUCTEMOM CIIeIMaIN3UPOBAHHBIX OHSITHH.

«yZI0BJIETBOPUTEIIHHOY
«BAYTCHO»

— o0ydJaronuiics He YCBOWJ 3HAYUTEIbHOH YacTH MPOrpaMMHOIO
MaTepuana;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH MPoOIeM B KOHKPETHOM HalpaBlICHUHY;

— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOXET apryMEHTHPOBATh HAYYHBIC ITOJIOKCHMS;

— He (OpPMYTUPYET BHIBOJAOB M 0000IIEHUH.

«HEYI0BJIETBOPUTEIILHOY
«HE 3aUTCHO»

10.3. TunoBbie KOHTPOJIBHBIE 33/IAHUS UM UHBIE MATEPUAIIBI.
Bormpocs! (3amaun) nist sK3aMeHa mpeIcTaBlIeHbl B Taommie 15.

Ta6muia 15 — Borpocs! (3amaun) st sK3amMeHa

Ko
Ne /i [lepeuens BompocoB (3a1au) i SK3aMeHa A
WHMKATOpa
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
Bormpocs! (3amaun) nmst 3avera / audd. 3auera mpeacTaBieHbl B Tadimie 16.
Tabmuua 16 — Borpocs! (3amaun) ai1st 3aueta / audd. 3agera
Kon

Ne /it [Tepeuens BompocoB (3a1ayu) 1yist 3adeta / nudd. 3auera

WHMKATOpa




1 Kakoii koa¢¢urmeHT nepegauu co Bxona Ha Beixoq uMeeT uaeanpueiii T- | [TK-1.V.1
00pa3HbIil pAaBHOAMIUTUTYAHBIA AETUTEIh MOITHOCTH

2 UeTBepTHBOJIHOBEII TpaHC(HOPMATOP COMPOTHBICHUN TIK-2.3.1

3 BonHOBOE COMPOTUBICHHE THHUU MTEpeIadn I1K-4.3.1

4 BoJtHOBOE CONPOTHUBIIEHHE MUKPOIIOJIOCKOBOM JIMHUU [1IK-4.V.1

5 Kakoe m3mepurensHOe 000py10BaHNE IPUMEHSICTCS IS U3MEPEHHS
kod(hHUIIHEHTA CTOSIEH BOJHBI

6 Kakoe m3mepurensHoe 000pyI0BaHNE IPIMEHSAETCS IPA U3MEPESHUH
JTUarpaMMBbl HAIPaBJICHHOCTH aHTCHHBI

7 Kakoe m3mepurensHOe 000pyI0BaHNE TMPHMEHACTCS NIPH H3MEPEHMH
JTUarpaMMBbl HAMPABJICHHOCTH 3ePKAIbHON aHTCHHBI

8 H3mepenune KodppuImeHTa OTpasKeHHs

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

10 Pacnipenenenue o Ha anepType pynOpHOH aHTEHHbI

11 H3mMepeHue quarpaMMBbl HAPABICHHOCTH aHTCHHBI

12 MuHHUMaNBEHOE PACCTOSIHUE 0 AajbHEH 30HBI aHTCHHBI C MAKCHMaIbHBIM
JIMHEHHBIM pa3mMepoM d IpH THE BOTHBI lambda

13 MartepuanbHble ypaBHEHUS

14 Xapakrepuctuku CBY ycrpoiicTBa

15 ADAP

16 KoaddunueHT HanpaBieHHOT0 ACUCTBHUS aHTCHHBI

17 Koaddunnent ycniaenns aHTeHHB

18 Judpaxius 3eKTpOMarHUTHBIX BOJTH

19 HuTepdepeHIys 3IeKTPOMArHUTHBIX BOJTH

20 Hanpagsnsembie BOIHBI
COBOKYITHOCTh YCTPOWCTB M 00BEKTOB, 00pa3yIoMmUX MyTh AJIS

21 ANEKTPUYECKOTO TOKA, JICKTPOMATHUTHEIC MIPOIIECCHI B KOTOPOH MOTYT
OBITh ONKMCAHBI C MOMOLIBIO0 MOHATHH 00 DJ1C, TOKe U HANPSHKEHUU

22 Comnporusnenue Ha CBU

23 Emkocts Ha CBU

24 HNuayxtusHocts Ha CBY

25 J1o6pOoTHOCTB TOCIE0BATENFHOTO KOJIEOAaTEIFHOTO KOHTYpa

26 BonHoBoe compoTtuBieHue

27 BoHOBOE CONPOTHUBICHUE KOAKCUATBHOW JTMHUU

28 COOTHOIICHHE OTPAKEHHON U MMAAIONICH BOJTH

29 CooTHOLIeHHE MTpouIeIeil 1 najaroliei BOJIH

30 Pacnipenenenuie Toka B ATMHHON JIMHUM, HATPYKEHHOM Ha COTJIACOBAaHHYIO
HaTpy3Ky

31 IIpoBenenue n3MepeHuii ¢ MOMOIIBI0 BEKTOPHOTO aHAIM3ATOPA LIeTeH

32 Bunsl kannopos

33 JlanpHss 30Ha

34 Teopema B3auMHOCTH

35 JlnarpaMma HampaBICHHOCTH JIEKTpUdeckoro aumonst B H miockoctn

36 Ut0 HEOOXOAMMO C TOUKH 3peHUS MPUOIMKEHHON Teopun nereid CBY ms
COIIACOBAHUS aHTCHHBI C (DUICPHBIM TPAKTOM

37 HecruMMeTpu4YHOCTh TUTAHUS IUI€Y BUOPATOPHON aHTCHHBI

38 [punuun [oiirenca

39 KorepeHnTHOCTh KOJIEOAHUH ¥ BOJTH

40 AMIUTHTYTHOE pacrpe/ieliCHue Ha pacKphIBE pyropa

41 AHTeHHas pelreTka

42 Wznyuaromuit 31eMEHT aHTEHHOM pPeleTKH
Kakue n3menenuns npoucxosat B JIH anteHHo# pemérku, eciu

43 paccTosIHNE MEXIY H3TyHJaroIIUuMH SIIEMEHTaMH CTAHOBHUTCS OOJIBINE IBYX

IUIMH BOIH?




MpEeJICTaBICHBI B Ta0wmie 17.
Ta6mmma 17 — [lepedyenp TeM aJisi KypCcOBOTO MPOEKTHPOBAHUS/BBITIOIHEHUS KYPCOBOM pabOThHI

[lepeuenr TeM [ KypCOBOTO TPOEKTHUPOBAHUS/BBINOIHEHHUS KypCcOBOW pabOTHI

No /i [IpumepHSIii nepedeHb TeM ISl KypCOBOTO MPOESKTHPOBAHNS/BBIITIOTHEHHS
} KypcoBO# paboThI
Y4eOHBIM ITAaHOM HE MTPEAYCMOTPEHO
Bompocsl Ui mpoBeneHHs TNPOMEKYTOYHOM aTTecTallii B BHAE TECTUPOBAHUS

MpeJICTaBICHHI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii iepeueHb BOIPOCOB JJIsl TECTOB

y Kon
No /it [IpuMepHBIil mEpedeHb BOMPOCOB ISl TECTOB
WHJIMKATOpa
Wneanpueiii T-
o0Opa3HbIi
PaBHOAMILITHTY
JTHBIN
eINTEIh
1 I\fOH_[HOCTI/I Muyc 3.5 Mumyc Munyc 3.0 o1b 05B
B 5.0 Br ye . '
uMeer
KO3 GHUITUCHT
niepesayn co
BXOJIa Ha
BBIXOJ]
YCTpOMCT
BO,
obecrnieun .
MACCUBHBIN
BaIOIIHe
KOMITOHEHT,
coriacoBa .
KOTOPBI
CTPOICTBO e YCTPOWCTBO nepegaer
YeTBepTHBOIH yerp ’ JUHAN ’
. HE0O0X0TUMO HEOOXOOUMOE | ANEKTPUUYECKYIO
OBBI nepeaaym
e IS JUTSt SHEPTHUIO OT
Tpancdopmaro C OJTHUM .
2 YBEITUYCHUSI YBEITUYCHUS OJTHOU
p BOJTHOBBI .
TOKa B HAINpPSOKCHUS B | DJICKTPUYCCKOM
COIPOTHBIICHH . M P .
N npuéMHOI npUEMHOM HETH K APYroi
il 91O CONPOTHB
aHTEHHeE. aHTEHHeE. (9101
JICHUEM C
N MOCPEICTBOM
TUHUEH,
. ANIEKTPOMArHUT
UMeIoIIei .,
HOU MHIYKIINU
Apyroe
COIIPOTHB
JICHHE.
AIIEKTPOP
U3UYECKU
X
BonroBoe
napamerp
COTIPOTHBIICHN | KOHCTPYKIIH
OB MPOTEKAIOLIETO
3 € TUHUN U JIHHAN THUTIA BOJTHBI
nepenavn nepegaun | | PrCHAC rora
P p MBIX
3aBHCHT OT
MaTepHan

0B (&, W,

o)




BonroBoe JIUDIIEKTP
CONIPOTUBJIEHU HYECKOM BonHoBoro
4 e BBICOTBI MPOHUIIAC | COTPOTHBIICHU JITMHHBI
MHUKPOIIOJIOCK TTOITIOKKH MOCTH sl MOBOASINIEH | 00JacTu CBsA3U
OBOY JIMHUU MaTepuail JTUHUA
3aBHCHT OT a
Js
M3MEpEHUS BEKTOPHEI .
N CKaJISIPHBIH
KO3 GHUITUCHT JUTHHHAS i aHaJIN3aToP
5 o o aHaJInu3aTop
a cTosT4ye JTUHUS aHamm3aT OTpakeHU Hereit
BOJIHBI op uernein
MIPUMEHSIETCS
IIpu
U3MEPCHHUH
HarpaMmbl .
Aarp BexTopnsIit OIIOpHO-
HaIpaBJIeHHOC BOJIbTMET
6 aHaIIN3aTop ocuutorpad MOBOPOTHOE
TH aHTEHHBI . p N
Hene YCTPOWCTBO
HaM
MOHAIO0UTCSI
IIpu
U3MEPCHHUH
JarpaMMbl
OTIOpHO-
HaIpaBJIeHHOC BOJIbTMET aHaIIN3aTop
7 reHepaTop IIOBOPOTHOE
TU aHTCHHBI p CIICKTpa M
YCTPOWCTBO
HaMm
HEOOXO MBI
Js
VM3MEpEeHHS OTIOPHO-
KOO GUIMEHT | BEKTOPHBIA | MOBOPOTH 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 qu) per A4 ib p pacnpeneneHu (pay
nuel mone | mei moins oJIA
amneprype . €M TI0JIS B N
10 9 oT B JalibHEH MpUEMHHKA U
PYTIOpHOA MU TAIOIIEM .
WCTOYHUKA H 30HE moJisi B ONKHEH
AHTEHHBI N BOJIHOBOJIE
MpUEMHUKA | aHTCHHBI 30HE aHTCHHBI
CBSI3aHO C
IIpu
uHTEephEpeH | pasMephl
M3MEpEeHHUU MOJISIPU3AIIH .
100707 U3MEPUTE JUTMHA Ka0ernei
JarpaMMbl . W3MEPHUTETHHO .
W3MEPHUTENhH | JHFHOU U . M3MEPHUTETHHON
11 HampaBJIEHHOC . HH o
oit u u3MepsieM . 1 U3MepseMoit
TH aHTEHHBI N < n3MepsieMon
n3MepseMon oif aHTCHH
JIOTKHBI aHTECHH
aHTCHH AHTCHH

COBIIagaThb




MuHHUMaIbHOE
pacCcTosTHUE IO
JanbHEH 30HBI

AQHTEHHBI C
12 MAKCHMAIBHBL | gy qp0 0o 2*d*d/la | 2*d*d/(lambda 2*(lambda*
M JIMHEHHBIM mbda * lambda) lambda)/d
pasmepom d
NpU AJINHE
BOJHBI lambda
paBHO
yCTaHaBI
UBAIOT
CBSI3b
YCTaHABIIMBA | BEKTOPOB | XapakTEpH3YIO | XapaKTepU3yIOT
10T CBSI3b 3NEKTPOM | T 3aBUCUMOCTh cpeny
13 MarepuanibHbl MEXTY ArHUTHOT CBOICTB pacnpocTpaHeH
€ YpaBHEHHS BEKTOpaMu 0 MOt Marepuaia oT ust
3JIEKTPOMAarH npu UHTEpEPEHLIN | DIEKTPOMArHUT
UTHOTO IIOJIST | Iepexone u HBIX BOJIH
13 OTHOMN
Cpelbl B
ApyTyro
MaTepHai
XapakTepuctu OB, U3
ku CBY €ero KOTOPBIX | IIOJIOKCHHUS B
14 - UHTEp(EepeHLIUH
yCTpoOIicTBa pa3mepos OHO IIPOCTPAHCTBE
3aBUCAT OT U3rOTOBII
€HO
ABTOHOM
ABTOHOMHAs
Hast AKTuBHas AxTuBHas
®dazupoBaHH
®aszuposa | dazuposanHasg | DaszupoBaHHas
15 ADAP ast
HHas AneptypHas AHTEeHHaA
AneptypHas - N
: AHTeHHas PeméTka Pemérka
PeméTka

PeméTka




16

KoadPpumuent
HAaIlpaBJICHHOT
0 IEHCTBUS
AHTEHHBI 3TO

OTHOILICHUE
IUIOTHOCTH
MOTOKA
MOIIIHOCTH,
H3IIy4yaeMon
aHTCHHOH B
HaTpaBICHU
u
MaKCUMyMa
M3ITy4YCHHUSI K
IIOTHOCTHU
IIOTOKA
MOIIIHOCTH,
U3IydaeMoi
HM30TPOITHOM
aHTCHHOU
npu
paBeHCTBE
paccToaHuit
MEXITY
TOYKOH
HaOJIIOIEHUS
Y aHTEHHAMU
U paBEHCTBE
MOJIBEICHHBI
X
MOIITHOCTCH.

OTHOILIICH
ne
INIOTHOCT
U IIOTOKAa
MOIIHOCT
H’
M3ITy4aeM
o
aHTCHHOU
B
HampaBJie
HUH
MaKCUMy
Ma
M3ITY9CHA
K
INIOTHOCT
U IIOTOKAa
MOIIHOCT
I/Iﬂ
M3ITydaeM
o
HM30TPOITH
o
aHTCHHOU
pu
PaBEHCTB
e
paccTosiH
Ui MEXITY
TOYKOM
HabroNne
HUS U
aHTEHHAM
HH
paBEHCTB
e
M3ITydaeM
BIX
MOIIHOCT
eH.

OTHOILIEHUE
IJIOTHOCTH
MOTOKA
MOIIIHOCTH,
H3ITy4aeMon
AHTCHHOMU B
HaIpPaBICHUH
MakCcUMyMa
U3IY4YEeHHS K
IUIOTHOCTH
MOTOKa
MOIIIHOCTH,
H3JTy4yaeMou
HM30TPOITHOM
AHTEHHOH MpHU
pPaBEHCTBE
paccToaHuit
MEXy TOUKOH
HaOJIIOEHUS U
AHTCHHAMU U
paBEHCTBE
OTpaXEHHBIX
MOIIIHOCTEH.

OTHOILIEHHE
IUIOTHOCTH
IIOTOKA
MOIIIHOCTH,
H3IIy4yaeMoun
aHTECHHOH B
HaIpaBJICHUH
MaKCUMyMa
M3IIY4YCHUS K
IUIOTHOCTH
IIOTOKA
MOIIIHOCTH,
U3Iy4aeMoi
STaJJOHHOM
aHTCHHOH B
JanbHEH 30HE U
paBEHCTBE
OTpakKEHHBIX
MOIITHOCTEH.




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
Koaddunuent | 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
JTAIOHHON | 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 | MOIIHOCTEH. 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
Hudpakmus 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 TeHH EPEHTHBIX
B Cpefie ¢ 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 MarHUTHBIM
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 | TPOHHUIIAEMO 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
Pacnipenenenn
€ 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 CHHas 32 | pa3HOCTh Pa3 | MPOCTPaAHCTBA,
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
JIrob6as 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 COTIPOTHBIICHHUS
neneit CBY aneprypsl COBIIaJIEH 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 chepuueckux
HaOroIe BOJIH
HUS U
U3MEpEHHI
i
KOppeup
OBAaHHOCT
b
KoJieOaHu
U i
BOJIH, B
TOM
YHCIIe
CITy4aiiHbl
COBIIaJICHUE X HHTEpPEepeHIU
o ’ COBIAJICHUE pdep
aAMIUTATY]T MPOTEKAI0 (b 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
pacmnpeziesieHd | BOJHOBOJE, K | IICHTpa .,
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 (hopmMupoBaHUs
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 antenHoiu 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 KOHTPONBHBIX PAOOT MO AUCIUIUIMHE OOYYaIOIIMXCS 3a0YHON (POpPMBI
o0yueHus, IpecTaBiIeHbl B Tadbauie 19.

Ta6muia 19 — [lepedeHb KOHTPOJIBHBIX PabOT

Ne n/mt [lepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metomnueckue MaTepHabl, ONpEeACIISIONINE MPOLETYPHI OIICHUBAaHUA
UH/IMKATOPOB, XapaKTEpU3YIOIIMX dSTambl (HOpPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpyOmMX TMOPSIOK W MPOUERYyPY
IPOBEICHUS TEKYILEro KOHTPOJI YCIEBAEMOCTH U MPOMEXYTOYHOM aTTecTalluy 00ydaronmnxcs
['VAIL

11. Meronuueckue yka3aHus sl 00yJarOImUXCs 10 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs g OOYYAIONIMXCS 10 OCBOCHHMIO JICKITHOHHOTO
Martepuana.

OCHOBHOE Ha3HA4YE€HUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SCHOE W3JOKEHHE ydeOHOoro marepuana. HasHaueHWe COBPEMEHHOW JICKIHMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTHh BCIO MHGOPMAIHMIO IO TEME, a B OCBOCHUHU
dbyHIaMEHTAIbHBIX MpoOJeM JAUCHUIUINHBI, METOJOB HAyYHOTO TIO3HAHUS, HOBEHIIUX
JOCTIDKCHUH HayYHOUW MBICIH. B ydueOHOM mporiecce JIEKIUsT BBIMOIHSIECT METOIOJIOTHIECKYIO,
OpPTaHU3AIMOHHYI0 U MHPOpMAIMOHHYI0 (pyHKIMU. JIEKINS pacKphIBaeT MOHSATHIHBINA anmmapar
KOHKPETHOW 00JlacTH 3HaHHS, €€ MpOoOJIeMBbl, JAaeT IEIbHOE MPEACTABICHHE O TUCIUTIINHE,
MOKAa3bIBACT B3aUMOCBSI3b C JPYTUMU AUCIUTUTMHAMMU.

[TnaHupyeMble pe3yabTaThl IPU OCBOCHUU 00YYAIOIIMMUCS JICKIIMOHHOTO MaTepHraa:

— TIOJIy4YEHHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUU, YpPOBEHb
KOTOPBIX OIpPEAEIIIEeTCS LeJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

—  TIOJIyYEHHE OTBITa TBOPUECKOM padOTHl COBMECTHO C MPEIoaBaTeIeM;

— pasBuTHE TPO(ECCHOHATBHO-ICTOBBIX  KadecTB, JIOOBH K TpeaAMETy |
CaMOCTOATEJIBHOTO TBOPYECKOTO MBIILICHHUSI.

— TIOSIBIIEHUE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETILHOU PaboThI;

— TMOJIydYeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHUS HAyKH W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— HAYYUTHCS METOAMYECKH 00padarhiBaTh MaTepual (BBIACIATH TJIaBHBIE MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITh HMX B  Pa3IMYHBIX
bopMyITHUPOBKax);

— TOTy4YeHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMHHOB U TIOHSTHH.




JIeKUMOHHBIA ~Marepuall MOXKET COINPOBOXKIATHCSA  JIEMOHCTpaUMed ClIaugoB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOT0 MaTepuana TMpUd TPOBEACHHH KOPOTKUX JHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHS OT/ACTBHBIX TEMATHK IO TUCIUTUINHE.

CTpyKTypa OpeocTaBiacHUs JISKIIMOHHOTO MaTepraa.

-  @opMyIMpOBKa 33aa4M JICKIUU.

- Pazgenst um maparpadpl HW37MaraeMoro Marepuaia € COOTBETCTBYIOIIUMH
MaTeMaTHYeCKHUMH BBIKJIAJKaMHU.

- I'paduveckue maTepuaipl HEOOXOAUMBIX TEOPETUIECKUX 3aBUCUMOCTEH.

- BpIBOABI O KaXIOMY pa3aeiy.

11.2. Meronnveckue ykazaHUs A OOYYaIOMIMXCS O TMPOXOXIECHHIO MPAKTUYECKUX
3aHATHI

[TpakTHdeckoe 3aHSATHE SIBISETCS OMHONW M3 OCHOBHBIX ()OpPM OpraHU3alMHU Y4eOHOTO
mpoIiecca, 3aKJIF0YaroIIascs B BBITOJIHEHUH 00YYaIOIIMMHUCS 0] PYKOBOJICTBOM IpEIIOAaBaTeNs
KOMIUIEKCa YYE€OHBIX 3aJaHUil C IENIbI0 YCBOCHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCITATIITMHBI, TPUOOPETEHUS YMEHUW U HAaBBIKOB, OMIBITA TBOPYECKOM NEITEIHHOCTH.

[{enbro MPAKTUYECKOTO 3aHSITHS U1 00YUAIOMIETOCs SIBISIETCS TIPUBUTHE O0YUJAIOLTUMCS
YMEHHI U HaBBIKOB MPAKTUYECKON IEITEIHHOCTH MO N3Yy4aeMOW TUCIUIIINHE.

[Tnaaupyemblie pe3ynabTaThl MPU OCBOSHUHU O0YUAIONIUMCS MPAKTUYCCKUX 3aHITHIA:

— 3aKperuieHWe, yriayOJeHue, paclIMpeHue M AeTalu3alus 3HAHWA TPH PEIICHUH
KOHKDPETHBIX 3a71a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENTLHOCTA  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJICHHME HOBBIMM METOJAMH W METOAMKAMHM HM3Y4YE€HHs] KOHKPETHOM yueOHOM
JHUCIUTLINHEL

— BBIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TIOJIYYCHHBIX 3HAHUM IS
BBITIOJTHEHMS 3aJaHUIL;

— ofecrniedueHne parMOHAIBLHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAJILHON (Gopm
oOyueHusl.

TpebOoBanus K IPOBEICHUIO IPAKTUUECKUX 3aHATHI
-  ®opMynupoBKa 3aJ1aud MPAKTUYECKOTO 3aHATHUS.
- H3noxenne METOAMKYU pellICHU 3aa4 MIPAKTUYECKOTO 3aHSATHUS.
- Pa300op KOHTpONBHON 3a7a4K MperoaBaTEeIeM.
- CamocTosATenbHOE PelleHUE MpeIaraeMoil mpernojaBaTeeM 3a/1auu.

11.3. MeTtonuueckne yka3zaHWsl I OOY4YaIOMIUXCSA IO BBITOJHEHHUIO J1a0OPaTOPHBIX
pabot

B xoxe BeimomHeHUs mgabopaTOpHBIX pabOT OOyYalOmMUKCS MOJDKEH YIIyOuTh W
3aKpENUTh 3HAHMS, NMPAKTHUUYECKUE HABBIKU, OBJIAJICTh COBPEMEHHOW METOAMKONM W TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHM C KBaJIU(PUKAIUOHHON XapaKTEpUCTUKOM 00ydaromerocs.
BrimonHenue 1ab0paTOpHBIX pabOT COCTOMT M3 KCIEPUMEHTATBHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJIbHBIX MEPOIPUATHIA.

Brimonnenue 51abopaTopHBIX pabOT 0O0y4aromUMCs SIBISETCS HEOTHEMJIEMOH YacTbhiO
U3YYEHUS JUCIUIUIMHBIL, OMpeIeNseMoil y4eOHbIM TIUIaHOM, U OTHOCUTCS K CpPEICTBaM,
00eCTeynBaOIUM pEIIeHUE CIEeTYIONMX OCHOBHBIX 33]a4 00yYaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

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

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3yIaeMOU TUCIUILINHE;



— TIpHOOpeTeHHe  HABBIKOB  CaMOCTOSITETIbHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

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

— IIpopaboTtath C€aMOCTOSITEIPHO TEOPETUUYECKUM MaTepHas, TOIIEPKHUBAIOIINN
TEMAaTUKy JJaOOpaTOpHON PabOTHI.

— O3HaKOMUTbHCA C aNmaparypou, BXOAAIIEH B 1a00paTOPHYIO YCTaHOBKY.

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

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

— OrtTBeTuTh Ha BONPOCHl KOJUIOKBHMYMA, IPOBOJMMOIO IpPENOJaBaTelieM Iepes
BBITIOJTHEHHEM JIa00paTOPHOU PabOTHI.

Crpykrypa u dopMma oTdera 0 1adbopaTopHoOil pabore
OTuer M0JKEH COIepKaTh:

— TurynbHbIHA IHCT.

— Kparkyro GpopmyanpoBKy 3a7aun UCCIIEOBAHMUS.

—  CTpyKTYpHYIO CXeMY U3MEPUTEIIbHON YCTAHOBKH J1a00paTOpHOI pabOTHI.

— Tabnuipl SKCTIEpUMEHTAITLHBIX HUCCIICOBAaHUH.

— I'paduueckrie 3aBUCMMOCTH OT 3aJJaHHBIX ITAPAMETPOB HCCIEAYEMbIX BETHUNH.

— PacderHbie naHHBIE W TpapUUYEeCKHe MaTepHalbl HEOOXOIUMBIX TEOPETHUECKUX
3aBHCUMOCTEH.

— CpaBHUTENbHBIN aHATN3 JaHHBIX TEOPUHU U SKCIIEPUMEHTA.

— BriBogs! o paborte.

11.4. Meronuueckue yka3aHus A 0OYYaOUIMXCS 10 MPOXOKACHUIO CaMOCTOSTEIbLHOM
paboTsl

B Xxoze BBINONHEHUS CaMOCTOATENBbHOM paboThl, 00yUYaIOUIMiiCs BBIIOIHIET paboTy 1o
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IPENoAaBaressi, HO 0€3 ero HemocpeaCTBEHHOTO
Y4YaCTHS.

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

B mporiecce BBITIOJIHEHHUS CaMOCTOSITEBHOW paboOThI, y oOyuaromerocs (Gopmupyercs
nenecooOpasHoe MIaHUpOBaHUE Paboyero BpEMEeHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh yMEHUS
U HaBBIKM B YCBOGHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ecreunBaeT BBICOKUIT
YPOBEHb YCIEBAEMOCTH B TNepUOJ OOyuYeHHs, MOMOTaeT IOJyYUTh HAaBBIKA TTOBBIIICHUS
poeCCHOHAITBHOTO YPOBHSI.

MeroauyeckuMHi ~ MaTepHallaMH,  HANpaBJSAIOMIMMU  CAMOCTOSITENbHYIO — paloTy
00yJaroNUX CSASBIISIOTCS:

—  y4eOHO-METOINYECKUI MaTepHall 1o AUCIHUILINHE;

— METOIUYECKUE YKa3aHUS IO BBINOJHEHHIO KOHTPOJBHBIX paboT (s oOydaromuxcs
10 3204HOM (hopMe 0OyueHUs).

11.5. Meronuueckue yKazaHus 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 Uis OOy4aroIUXCs MO MPOXOXKACHUIO MPOMEXKYTOUHON
aTTeCTalUU.

[IpomexxyTounass  artectanust  oOy4aroIMXcs  MPEAyCMaTpUBAaeT  OICHUBAHUE
IPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yNbTaTOB 00ydeHus 1o aucuumimHe. OHa BKIIIOYAeT B
ceOst:

— muddepeHIMpoBaHHBI  3a4eT — 23TO0 (¢GopMa OICHKH 3HAHWH, MOTYyYEeHHBIX
00y4aromuMcs pH U3Y4EHUH TUCIMIUIMHBI, TIPU BBIOJTHEHUH KYpPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4HO-HCCIEA0BATEILCKUX PAOOT U MPOXOKACHUH MPAKTUK C aTTECTAllMOHHON OLIEHKON
COTIIUYHOY, «XOPOILO», KYJOBICTBOPUTEIBHOY, HEYIOBICTBOPUTEILHOY.



Jluct BHeceHUs! U3MEHEHUH B pabouyro NMporpaMmy AUCHUTUTHHBL

[Hata BHeceHus
W3MEHEHHH 1
JIOTIOTHCHHU.

IToamnwmcek BHECIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHHH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.
kadeapoi




