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AHHOTAIUS

JucuunimHa «AHTEHHbIE JAaTYUKA  PAJUOJIOKAI[MOHHBIX  CHUCTEM)» BXOOUT B
00pa3oBaTeNbHYI0 MPOrpaMMy BBICIIET0 OOpa30BaHUS — IMporpammy OakanaBpuara II0
HarmpaBjeHuto TmoarotoBku/ crnemuanbHocTH  11.03.01  «PagmorexHuka» HaNpaBICHHOCTH
«PagroTexHu4ecKne CUCTEMBl PAJHOIOKAIMN U paguoHaBUTAUN». [lMCIMIUIMHA peamu3yeTcs
kadeapon «Ne22.

JucuumnirHa HaneneHa Ha GOPMHUPOBAHUE Y BBIMTYCKHUKA CIETYIOUINX KOMITETCHIINMN

[1K-1 «CriocoGeH BBIMOJIHATH MaTEMAaTHUYECKOE MOJICTHPOBAHUE OOBEKTOB U IMPOIIECCOB
[0 TUIOBBIM METOJMKAaM, B TOM YHCJIE C MCIIOJIb30BAaHUEM CTaHIAPTHBIX MMAKETOB MPHUKJIAIHBIX
MPOrpaMM, a TaKKe C UCIOIb30BaHMEM METO/I0B UCKYCCTBEHHOT'O MHTEIIIIEKTa

[IK-2 «CrocobeH pealn30BBIBATH IMPOrPaMMbl SKCIIEPUMEHTAIbHBIX HCCIEIOBAHUH,
BKJTFOYAsi BEIOOP TEXHUUECKHUX CPEICTB M 00pabOTKY pPe3yJIbTaTOB)

[NIK-4 «CrocoGeH BBIMONHATH pacyeT JAeTalieil, y3JI0B U YCTPOUCTB PaJMOTEXHUYECKUX
CUCTEM»

CopnepxaHue IUCHUIUIMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C TEOpPHEH U
MPAKTUKOM pa3pabOTKN aHTEHHBIX U (PUIEPHBIX YCTPOUCTB PAIMOTEXHUUYECKUX CUCTEM.

[IperonaBanye TUCHMIUIMHBI TPEAYCMAaTPUBAET CleAyioue (GopMbl OpraHU3aluu
yueOHOro mpoliecca: JIEKIMH, Ja0opaTopHble paboThl, MPAKTUYECKUE 3aHATHUS, CAMOCTOSITENIbHAS
pabota o0y4aromerocs.

[TporpaMMoil TUCHUIUIMHBI TPEAYCMOTPEHBI CIIEIYIOIIME BHUIbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme nuddepeHnpoBaHHOTO 3aUeTa.

OO0mast TpyJ0EMKOCTh OCBOCHHS JMCIIUIUIMHBI COCTABJISET 5 3adeTHBIX eauHuil, 180
4acoB.

SI3bIK 00yUYeHHUS 1O AUCIUIUTMHE «PYCCKUH »



1. TlepeueHsp mIaHUPYEMBIX PE3yIbTATOB OOYUEHUS MO TUCIUILTIHE

1.1.

Ienu mpenoiaBanus AUCIUTUTMHBI

HGHBIO npenoaaBaHuA AUCHUITIIMHBI IMIOATOTOBKA GaKaJIaBpOB HaIlpaBJICHUA «PaIII/IOTeXHI/IKa» B
obnmactu pa3paboTku W obOecnedeHus (QyHKIHOHHpoBaHus ycrpoictB CBY u aHTeHH B
PAAUOTCXHUYCCKUX CUCTCMAX.

1.2. JucuumniuHa

BXOIUT B

COCTaB

yactd, (QopMHUpyeMOWl  Yy4aCTHUKaMH

00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (Jayee —

OI1 BO).

1.3. TlepeueHb MIIAHUPYEMBIX PE3YJIbTATOB O0YUEHUS MO AUCLUUILUINHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare m3yueHus AMCHUILIMHBI OOYYAIOUTUICS MOJDKEH O0NanaTh CIEAYIOUUMU
KOMITETEHIMSIMH WM WX yacTsMH. KoMneTeHIy U UHAWKATOPhI X JOCTH)KEHUS MPUBEICHBI B

Tabimue 1.

Tabmmma 1 — IlepeyeHb KOMIIETEHIIMI ¥ MHAUKATOPOB UX JTOCTHKCHUS

Kareropus (rpymma)
KOMIICTCHIINU

Kox u HauMmeHoBaHue
KOMIICTCHIINU

Kon n HaumMeHoBaHrE WHIUKATOPA TOCTHKEHUS
KOMIIETEHIINHU

[IpodeccuonanpubIe
KOMIICTCHIINHU

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

[IK-1.Y.1 ymeTs cTpouTh pruznueckue u
MaTeMaTHYeCKUe MOJAEIN MOJIENIEH, Y3II0B,
OJIOKOB PaIUOTEXHUYECKUX YCTPOUCTB M CUCTEM

[TpodeccronanbHbIe
KOMIICTCHIIIH

[MK-2 Cniocoben
pean30BbIBaTh
POTrPaMMBbl
SKCIIEPUMEHTAIBHBIX
HCCJIeIOBaHUM,
BKJTFOYasi BEIOOD
TEXHNYCCKUX
CpencTB u 00paboOTKyY
pe3yJIBLTaTOB

[1K-2.3.1 3HaTh METOUKHN TPOBEACHUS
UCCJIEI0BAHMM MapaMeTPOB U XapaKTEPUCTUK
y3710B, OJIOKOB PaJIMOTEXHUYECKUX YCTPOUCTB U
CHCTEM

[TpodeccuonanpubIe
KOMIICTCHIINHU

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

[1K-4.3.1 3HaTh MeTOABI pacyera AeTajei, y310B
U YCTPOUCTB PaAMOTEXHUUECKUX CUCTEM
[IK-4.Y.1 yMeTp BBINOIHATH pacyeT AeTajei,
Y3JI0B M YCTPOMCTB PaliOTEXHUUECKHX CHCTEM

2. Mecro nucuuiumHbl B cTpykType OI1
JlucrumnamHa MoXKeT 0a3upoBaThCs HAa 3HAHMSX, paHEe TPUOOPETEHHBIX 00YJAOIIMMUCS
IIPU U3YYCHHUH CIEAYIOIINX JUCIUILITIH:




e PagnoTexHUYECKHUE IeTH U CUTHAJIBL,
e DJeKTpoAMHAMHKA U PACIPOCTPAHEHUE PAIHOBOJIH.
3HaHMs, TOJyYeHHBbIE NPU HW3YUYEHHWU MaTepuana MJaHHOW AUCUUIUIMHBI, MMEIOT Kak
CaMOCTOSITENTLHOE 3HAUCHHUE, TAK U UCIIOJIB3YIOTCS IPH U3YICHUH IPYTHX AUCIHUILINH:
e Teopus u rexuuka PTC
OCHOBBI TEOPUH PAAMOCUCTEM U KOMILJIEKCOB YIIPABIICHUS
Ocob6ennoctu npueMa u 00padotku curaaioB B PTC paznuanoro Ha3HaYeHHS
[IpocTpancTBEeHHO-BpeMEHHast 00pab0TKa CUTHAJIOB
Muorodynknuonansusie PJIC
CIyTHHKOBBIC PaIHOHABUTAIMOHHBIC CHCTEMBI
OCHOBBI BTOPUYHON PATUOTOKAIIII
[lepcniexkTuBHBIE MeTOIBI 00paboTKH nH(popMmaru B PTC
AJanTHBHBIC PATUOTEXHUYECKUE CUCTEMBI

3. O0BeM U TPYAO0EMKOCTh TUCIUTLIMHBI
Jannpie 006 obmemM o0beMe AMCHUILUIMHBI, TPYJAOEMKOCTH OT/AEIbHBIX BHUJOB Y4E€OHOM
paloThI O AUCHUILINHE (M paclpeAeeHne 3TOH TPYA0eMKOCTH 10 CeMecTpaM) IPeACTaBICHbI B
Tabnure 2.

Tabmmma 2 — O6beM U TPYJOEMKOCTh JUCITUTITUHBI

TpynoemMKocTs 1o
Bun yae6HO# paboTh Bcero cemMecTpaMm
Ne7
1 2 3
Oowan mpyooemkocmup oucCyunIuHbL, 5/ 180 5/ 180
3E/ (uac)
H3 nux uacoe npaxmuyeckoil n0020moeKu 16 16
Ayoumopmnuie 3anusamus, BCETo 4ac. 24 24
B TOM YHUCIJIE:
nexrun (JI), (gac) 8 8
npaktuyeckue/cemunapckue 3anarus  (113), ] 3
(dac)
naboparopusie pabotsl (JIP), (dac) 8 8
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvhnas paboma, Bcero (Jac) 156 156
Buo npomesxcymounoii ammecmayuu: 3a4er,
madd. 3ager, osk3amen (3auer, [Judd. 3au, . Hudd. 3au.
DKz %) 3au.

*x

IIpumeuanue: KkaHIUAATCKHIN SK3aMeH

4. ConepxaHue TUCIUTIITNHBI
4.1. Pacnpenenenuie TpyA0€MKOCTH JTUCHUIUIMHEI IO pa3fenaM U BUJaM 3aHITHI.
Paznenbl, TeMbl JUCITUTIIMHBI U UX TPYAOEMKOCTH IPUBEACHBI B TAOTHIIE 3.

Tabnuna 3 — Pazfensl, TeMbl JUCHUIUIMHBL, UX TPYIOEMKOCTb

Paznensl, TeMbI TUCTIUITITHHBI Jlexunm | T3 (C3)| - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Pasnen 1. Beegenue
Tema 1.1. OcHOBHBIE IOJIOKEHUS U XapaKTEPUCTUKU 2 26
Tema 1.2. Teopus neneit CBU
Tema 1.3. HanpapnsieMble 1 W3 TydacMbIe BOTHBI




Pa3nen 2. smepenue xapakrepuctuk ycrpoiicts CBU
nuanaszona u CAIIP ycrpoticts CBY nuanazona

Tewma 2.1. 3mepenne xapaktepucTtuk ycrpoiicts CBY 2 26
Jana3oHa

Tema 2.2. CAIIP ycrpoticts CBY ananazona

Pazgen 3. “IIpoBosiovHbIC” aHTCHHEI.

Tema 3.1. BubpaTtopHble aHTEHHBI, JIOTONIEPUOJIYECKAs
aHTEeHHA, aHTEHHA BOJIHOBOM KaHaJl. 2 2 2 26
Tema 3.2. [TapazutHOE U3ITydEeHNE DIICKTPOMATHUTHBIX
BoJIH ycTporictBamu CBY nuamazona

Pa3nen 4. AneprypHble aHTEHHBI

Tema 4.1. Ipuanun [toiireHca-Openens,
npubmkenue Kupxroddoa.

Tewma 4.2. PynopHble aHTEHHBI

Tewma 4.3. 3epkabHbIE aHTEHHBI

Tewma 4.4. JInH30BbIC aHTCHHBI

Paznen 5. DnemenTras 6a3a CBY. [TaccuBHble
koMnoHeHThI Tpakta CBY. [lewatnsie mnater CBY.
Tewma 5.1. DnementHast 6aza CBU 2 2 26
Tema 5.2. IlaccuBHBIC KOMITOHEHTHI TpakTa CBY
Tema 5.3. Ileuatnsie mnatel CBY

Paznen 6. AHTeHHBIC PEIIETKH 2 2 26
Hroro B cemectpe: 8 8 8 156
Uroro 8 8 8 0 156

[lpakTHyeckas TOATOTOBKA 3aKIIOYAeTCs B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0yJaroIMMHUCS ~ OIpENENIEHHBIX  TPYAOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oyxaymei
npodecCHOHATBHON AEeATENTFHOCTHIO.

4.2. CopepxaHue pa3/ielioB U TEM JICKIIMOHHBIX 3aHATHI.
Copepxanre pa3elioB U TeM JICKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0OIHIIE 4.

Tabmuia 4 — ConeprxaHue pa3JelioB U TEM JEKIIMOHHOTO ITUKJIIA

Howmep paznena Hasanue u copeprxanue pa3enoB U TeM JEKIIMOHHBIX 3aHATHH

1 Paznen 1. Beenenue

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

Tema 1.3. HanpapnsseMble ¥ H3)Ty9acMbIe BOTHBI

2 Paznen 2. M3mepenne xapakrepuctuk ycrporicts CBY muamnazona u
CATIP ycrpoiicte CBY nuamna3zona

Tema 2.1. U3mepenue xapaktepucTuk ycrporicte CBU nmuamazona
Tema 2.2. CAIIP ycrpoticts CBY ananazona

3 Pazpen 3. “IIpoBosiouHbIC” AaHTEHHEI.

Tema 3.1. BubpaTopHble aHTEHHBI, JIOTONIEPUOINYECKast aHTCHHA,
aHTECHHA BOJHOBOM KaHaJ.

Tewma 3.2. TlapazutHoe u3nyyeHUE AMEKTPOMArHUTHBIX BOJIH

ycrpoiicteamu CBY nuanazona

4 Paznen 4. AlepTypHBIC aHTEHHBI

Tewma 4.1. Ilpunuun [toiirenca-®penens, npudmmxenne Kupxrogda.
Tewma 4.2. PynopHble aHTEHHBI

Tema 4.3. 3epkanbHblec aHTCHHBI

Tema 4.4. JInH30BbIC aHTCHHBI

5 Pasnen 5. Dnementnas 6a3a CBY. [TaccuBHbBIE KOMIIOHEHTBI TPAKTa




CBU. Ileyatnsie miater CBY.

Tema 5.1. DnementHas 6aza CBU
Tema 5.2. IlaccuBHBIE KOMIIOHEHTHI TpakTa CBY
Tema 5.3. Ileuaranic mnater CBYU

Pazgen 6. AHTEHHBIE PEIIETKA

4.3. IlpakTtuueckue (CeMHUHAPCKUE) 3aHATHS
TeMbl MpakTHUECKUX 3aHATHIA U X TPYAOEMKOCTh PUBEACHBI B TaOIHIIE 5.

Tabmmma 5 — [IpakTHdeckre 3aHsATHS U UX TPYJ0EMKOCTh

N3 Hux Ne
No | Temsbl mpaktudeckux | DopMbl IpakTUYECKHX | TpPymOEMKOCTb, |IPAKTUUYECKOM |pa3aena
/1 3aHATHI 3aHATHI (dac) MMOJATOTOBKH, | IACIIMII
(gac) JIMHBI
Cemectp 7
1 | Mapamerpsi u pernieHue 3aaaqd 1 1 1
XapaKTCPUCTHUKH aHTCHH
2 | BubparopHble aHTEHHBI pelieHue 3aaa4 1 1 3
3 | Hleneseie uznyyatenu penieHne 3aaaq 2 2 3
4 | AHTEHHbIE PEIIETKH pelieHune 3a1a4d 1 1 6
5 AniepTypHBIE aHTCHHBI pelieHue 3aaa4 2 2 4
6 | Dnementsl QpuaepHOro pelieHue 3aaau 1 1 5
TpaKTa.
Bcero 8 8
4.4. JlabopaTopHbIe 3aHATHI
Tembl Ta00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEIACHBI B TabIHIIE 0.
Tabmmma 6 — JlabopaTtopHbIe 3aHATHS U UX TPYJ0EMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbIX padoT TpyRoeMKOCTS, | MPAKTHHUECKOH | pasiena
/1 (gac) MMOATOTOBKH, | JUCIIHI
(dac) JIUHBI
Cemectp 7
1 | UccnenoBanue aHTEHHEI «BOJIHOBOM KaHAJ» 2 2 3
2 | UccnenoBanue XapakTEPUCTUK PYIOPHBIX 2 2 4
aHTEHH
3 | UccnenoBanue xapakrepuctuk CBY 2 2 5
YCTPOICTB
4 | UccnenoBanue XxapakTEPUCTUK aHTEHHOU 2 2 6
pEemETKU
Bcero 8 8

4.5. KypcoBoe npoekTupoBaHue/ BHITOTHEHUE KYPCOBOW PabOThI
Y4eOHBIM IJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Bunasl camocTosTensHON paboOThI U €€ TPYI0EMKOCTh IPUBEIEHBI B Ta0nuLe 7.




Tabmmma 7 — Buasl caMOCTOSTENHHOM pabOTHI M €€ TPYAO0EMKOCTh

Bcero, | Cemectp 7,

Bun camocTositenbHOM paboThI
qac qac

1 2 3

N3ydeHnne TeopeTHdeckoro MaTepuanina
156 156
mucturuael (TO)

KypcoBoe npoektuposanue (KII, KP)

Pacuerno-rpaduueckue 3aganus (PI'3)

Brimonuenue pedepara (P)

[ToaroroBka K TeKyliemMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jlomamuee 3amanue (/13)

Kontponbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka K MpOMeEXyTOYHOMI
arrectaruu (I1A)

Bcero: 156 156

5. IlepedyeHnb yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCS IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOIMYeCKAe MaTepHAbl IS CAMOCTOSITEIIbHONH Pa0OThI OOYYAIOMIMXCSl YKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedeHb neyaTHBIX U 2JEKTPOHHBIX Y4€OHBIX M3JaHUN IPUBEJCH B TaOIuLE 8.
Tabnuna 8— [lepeyeHb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KommuecTBo 3Kk3eMILIsIpoB B
HIudp/ oubnmioTexe
URL azpec bubnuorpaduueckas ccpliika (KpOME HEKTPOHHbIX
9K3EMILLIPOB)
YerpoiictBa CBY u anTennsl. [IpoexTupoBanue
(ha3upoBaHHBIX aHTCHHBIX peweTok/ mox pea. ..
Bockpecenckoro. — M.: Panuorexnuka, 2012. — 744c.
VYerpoiictsa CBY u antenssl. [IpoektupoBanue
(ha3upoBaHHBIX aHTEHHBIX pereTok/ mox pexa. J.1.
Bockpecenckoro. — M.: Paguorexnuka, 2003. — 632c.
BBK 32 848 Bockpecenckuit JI.U., I'octioxun B.JI., MakcumoB B.M., 30
AT2 [Tonomapes JI.M. Ycrpoiicta CBY n anTenHs1 M:
VK Pamnorexnuka, 2006 r.- ¢.376
621.396.67
621.396.67 Kpstako, A. ®@. AHTEHHBI B YCTPOHCTBA CBEPXBBICOKHUX 20
K 85 4yacToT: yu4e0. mocobue / A. @. Kpsiuko, JI. A. demoposa—
CII6.: I'VAIL 2017. - 238 c.




6d2 12 Hpabkun A.JIL., 3y3enko B.JI., Kucios A.T. 33
72 Amntennoduaepusie ycrpoictsa. M.: CoB.paauo, 1974r. -
YK 586¢.
621.396.67
6®2.02. Mapxos I'.T., CazonoB JI.M. Antennsl. M.: DHeprus, 5
396.67 M-26 | 19751.-528¢

621.396.67 ®enopona, JI. A. @33 Pacyer u npoekTHpoBaHHE 5

d 33 aBHALIMOHHBIX aHTEHH CBEPXBBICOKHX YacTOT: y4eO.
nmocooue / JI. A. ®enoposa, H. A. I'mankuii, b. A. Arokos.

—C-116.: I'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 U YCTPOICTBa CBEpXBBICOKHX yacToT. degopona 100
621.396.67 JILA., {anunos FO.H. TIporpaMMbl, KOHTPOJIBHEIE BOIIPOCHI

W METOJUYECKUE YKa3aHUs K BHIIOJHEHUIO KOHTPOJIBHBIX

pabot .I'VAIL, C.-I16., 2005r. 22c.
YK Benouepkosckuii I'.b., Kpacrok B.H. 3anauu u pacuerst 20
621.396.67(07 | mo kypcy «Ycrpotictea CBY u aHTeHHBDY
5) C.116.,2002r.177¢c
BbK 32.845
b 43
(537(JIMAIL) | FO.H.lanunos, B.H.Kpactok, 5. T.Hukurus, 150
T-38) JLA.®enopoBa TexHuueckas 2JIEKTPOAUHAMUKA U

anTeHHbl. Y.1.DnexTpoauHaMuka. YueOHoe mocooue.

JIMAIL JI., 1991r.-165c.
621.37(CIINA | 10.H./lanunos, B.H.Kpactok, b.T.Hukurtus, 150
IT) T-38 JLA.®enopoBa Texaudeckas JICKTpOANHAMHUKA U

anteHHbl. Y.2.Autennsl. YueOHoe nmocoodue. JIMAII,

JI., 1992r.-196¢
621.396.67 Huxutun B.T. Teopus u Texarka ¢pazupoBaHHBIX 3
(JIMAIT) H-62 | anTeHHbIX penieTok. YueoHoe mocodue. JIMAITL. JI., 1988r.

-64c.

7. IlepedeHb 3MEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
MH(pOPMAITMOHHO-TEIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»
[Iepeuenn 3JIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB UH(OPMAIIMOHHO-

TETIEKOMMYHUKAITMOHHOW ceTu «VHTepHeT», HEOOXOAUMBIX I OCBOCHHS JHUCIMILIAHBI

npuBe/eH B Tabnuue 9.
Tabmma 9 — IlepedeHb SIEKTPOHHBIX OO0pa30BaTEIBHBIX PECYPCOB HWH(OpPMAIMOHHO-
TEJIEKOMMYHUKAILIMOHHOU cetu «HTepHeT»
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Pen.I'.A.Epoxumn, 2007.-491c.

8. Ilepeuenpr MHGOPMAIIMOHHBIX TEXHOJIOTHUI
8.1. [lepeuenp nporpaMMHOro oOecHeyeHHs, HCIHOJIb3yEeMOro MpPHU OCYIIECTBICHUU
00pa30BaTEeNBHOTO MpoIiecca MO AUCIUIUINHE.
[lepedyeHp nCHoOIB3yeMOro MPOrpaMMHOT0 obecrieueHus npeacTasieH B Tadbauie 10.

Ta6mmma 10— [lepeyens mporpamMmmMHOTO 0OecTIeueHUs

Ne i/t HanmeHnoBauue

He npenycmotpeno

8.2. [lepeuenn WH()OPMAITMOHHO-CITPABOYHBIX
OCYIIIECTBICHUH 00pa30BaTEIHHOIO MPOIECcca M0 AUCIUTIIINHE

[lepeuenr wHCMONB3YEeMbIX HH(DPOPMALIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTAaBIEH B
tabmuue 11.

CHUCTEM,HUCITIOJIB3YEMBIX npu

Ta6mmma 11— [lepeyens nH)OpMaITMOHHO-CIIPABOYHBIX CUCTEM

Ne /o Haumenosanue
He npenycmorpeno
9. MarepuanbHO-TeXHHUYECKas Oa3a
CocraB MarepuadbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOH [T  OCYIICCTBIICHHS

00pa30BaTeNLHOTO MpoIiecca Mo JUCIUILINHE, TIPeCTaBlieH B Tabmumel2.

Ta6mmma 12 — CocTtaB MaTepuaibHO-TEXHUUECKON 0a3bl

Ne HaumeHoBaHME COCTaBHON 4acTH
n/n MaTepHaIbHO-TEXHUUECKON Oa3bl

Howmep aynutopuun
(pu HEOOXOAMMOCTH )

JlekunoHHas ayuTopust

2 | CrnenunanusupoBaHHas gaboparopus «JlabopaTopus Teopun u 22-03

Texauku PTCy»

10. OueHouHbIe CpeACTBa 1151 MPOBEICHUS TPOMEKYTOUHOU aTTECTAllUN
10.1. CocTaB OLIEHOYHBIX CpPEACTBIUIA IPOBEACHUS IMPOMEKYTOYHOW aTTecTaluu
00ydJaronuxcs Mo JUCHUTIINHE TpUBEeH B Tabimie 13.




Tabnuna 13 — CocTaB OIIEHOYHBIX CPEACTB AJIsl POBECHHS TPOMEKYTOUHOM aTTeCTallH

By npome:KyTo4HON aTTecTaluu IIepedyeHb OLICHOYHBIX CPEACTB

JuddepennmrpoBanHbIii 3a4€T Cnucok BOMPOCOB;
TecTbl

10.2. B kauecTBe KpHUTEpHUEB OICHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMN 00YyJaronuMucs TPUMEHSETCs S-0aluibHasi IIKajga OIEHKH CHOPMHPOBAHHOCTH
KOMIIETEHIINH, KoTopas mpuBeacHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amapHass  mKajla  MOJYJbHO-PEHTHHTOBOM  CHCTEMBl ~ YHHMBEPCHTETa,  IPaBHIIA
MCTIOJIBb30BAHUS KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurepuu orieHKH ypoBHs chOPMUPOBAHHOCTH KOMIETEHIIHHA

OueHka KOMIIETCHIIMH X .
- A — apaKTEpPUCTHKA C(OPMHPOBAHHBIX KOMITETEHIIMI
— oOyyaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepua;
— YBEPEHHO, JJOTUYHO, [TOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3J1araer;
COTIIHOY — ONMUPASICh HA 3HAHHUS OCHOBHOM M JIONOJIHUTEIBHON JIATEPATYPHI,
GAUTCHOY TECHO IPUBS3bIBAECT YCBOSHHBIE HAYYHBIE MTOJIOKEHMSI C MPAKTUYECKOU
JESATENIbHOCTBIO HAlPaBIICHUS;
— yMesi0 000CHOBBIBAET U AprYMEHTUPYET BbIJBUTAEMbIE UM UJIEH;
— JIENAET BBIBOALI U 00OOIIEHUS;
— cBOOOIHO BJIQICET CUCTEMOH CIIeUAIM3UPOBAHHBIX MTOHITHH.
— 00y4aronuiicst TBEpI0 YCBOMII POTrPaMMHBINA MaTepuall, TpaMOTHO U
0 CYHIECTBY M3JaraeT €ro, ONWpasCh Ha 3HAHMS OCHOBHOM
JUTEPATypBHI;
XOpOIIO — HE JIONMYCKAeT CYLIECTBEHHBIX HETOYHOCTEM; 3
— YBSI3bIBAET YCBOCHHBIE 3HAaHUS C IPAKTHUYECKON JEATEIbHOCTBIO
<«GauTEHO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE [TOJI0KEHNUS;
— JIeJIaeT BBIBOJIBI U 000O0IIECHHMS;
— BJIAJICET CUCTEMOM CIIELUATIN3UPOBAHHBIX OHSATUM.
— o0y4Jaronuiicss yCBOMJI TOJIBKO OCHOBHOHM TMPOTPaMMHBIA MaTepHa,
[0 CYIIECTBY M3JIaraeT €ro, ONHpasCh HA 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYPBI;
— JIOITyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yIOBJIETBOPUTEIILHOY .
GATTOHOY — UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHUW 3HAHUU
HaIlpaBJICHUS;
— cnabo apryMeHTUpPYET Hay4YHbIE MTOJIOKEHHS,;
— 3aTpyaHseTcs B GOPMYIMPOBAHUH BBIBOJIOB M 0000IIICHNUH;
— YaCTUYHO BJIAJEET CUCTEMON CIIEHHUATN3UPOBAHHBIX MIOHATHM.
— oOyyJaronuiicss HE YCBOWJI 3HAYUTEIBHOM 4YacCTH TMPOTPaMMHOTO
MaTepuana;
— JIOIYCKaeT  CYIIECTBEHHbIE  OIIMOKM W  HETOYHOCTH  TpHU
«HEYIOBJIETBOPUTEIIHHOY ]
«HE 3ATTCHOY paccMoTpeHHH Mpo0ieM B KOHKPETHOM HaIllpaBlICHUY; 5
— UCIIBITBIBAET TPYIHOCTH B MTPAKTUYECKOM ITPUMEHEHUH 3HAHUU;
— HE MOXET apryMEHTUPOBAaTh HAyUHbIE I1OJ0KEHUS;
— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

10.3. TunoBsle KOHTPOJILHBIE 3a/1aHUS WU UHBIE MaTEpPHUAIIbL.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tabnure 15.

Ta6muma 15 — Boripocs! (3amaun) 115 2Kk3aMeHa

Kon

Ne m/mm [Tepeuens BonmpocoB (3a1a4) 1j1s IK3aMeHa
MHAUKATOpa




‘ Y4eOHBIM MJIaHOM HE IPEIyCMOTPEHO

Bompocs! (3amaun) mis 3aueta / aud . 3adera mpeacTaBieHsl B Tadwmie 16.

Tabmuua 16 — Bon

ochl (3amaun) s 3auera / nudd. 3aueta

Ne /mt [Tepeuens BompocoB (3agay) s 3adera / qmud . 3auera Kon
MHJUKaTOpa
1 Kaxkoii koa¢dumeHT nepepaun co Bxoaa Ha Beixox uMeet uaeansuoiidi T- | [IK-1.V.1
00pa3Hblii paBHOAMIUIUTY THBIH AEIHUTEIh MOLTHOCTH
2 YeTBepTHBOJHOBEIH TPaHC(HOPMATOP COMPOTHBICHUN T1IK-2.3.1
3 BoHOBOE CONPOTUBIICHHE IMHIH TIEpeadm I1IK-4.3.1
4 BonHoBOE cOnpoTHUBIEHNE MUKPOIIOJIOCKOBOM TMHUN I1IK-4.Y.1
5 Kakoe m3mepurensHOe 000pyI0BaHNE IPAMEHSACTCS IS H3MEPEHHS TIK-1.V.1
kod(hQUIIHEHTA CTOSIEH BOJHBI
6 Kakoe m3mepurenpHOe 000pyI0BaHNE IPIMEHSAETCS IPA U3MEPESHUH T1IK-2.3.1
JUarpaMMsl HaNpaBJIEHHOCTH aHTCHHBI
7 Kakoe m3mepurensHOe 000pyI0BaHNE HpijMeH}IeTCﬂ NP U3MEPEHUN T1K-4.3.1
JMarpaMMsl HaNPaBJIEHHOCTH 36pKaJIbHOM aHTEHHBI
8 N3mepenune ko3 durmenta oTpakeHus TIK-4.V.1
9 AHTEHHa «BOJIHOBOM KaHall», U3BECTHAs TaKXKe Kak aHTeHHa Aru — Ya TIK-1.V.1
10 Pacnipenenenue o Ha anepType pylnoOpHOW aHTEHHbI TIK-2.3.1
11 W3mMepeHue quarpaMMsbl HapaBIEHHOCTH aHTEHHBI T1IK-4.3.1
12 MuHuMabHOE pacCTOsTHUE A0 JalbHEH 30HbI AHTEHHBI C MAKCUMAaIbHBIM TIIK-4.V.1
JIMHEHHBIM pa3mepoM d IpH uIHE BOHBI lambda
13 MartepuanbHble ypaBHEHUS TIK-1.V.1
14 Xapakrepuctuku CBY ycrpoiicTBa TIK-2.3.1
15 ADAP [1K-4.3.1
16 KoadhdunmenT HanpaBieHHOTO JEHCTBYSI aHTEHHBI IIK-4.V.1
17 Koappuunenr ycuneHus: aHTeHHbI TIK-1.V.1
18 Judpaxius 3eKTpOMarHUTHBIX BOJTH T1K-2.3.1
19 WurepdepeHnns 21eKTpoOMarHUTHEIX BOJIH T1IK-4.3.1
20 HampasisieMble BOJIHBI IIK-4.V.1
COBOKYITHOCTB YCTPOUCTB B 00BEKTOB, 00Pa3yONINX MyTh I TIK-1.V.1
21 IMEKTPUUYECKOTO TOKA, 3JIEKTPOMArHUTHBIE IIPOLIECCH] B KOTOPOM MOTYT
OBITh ONMCAHBI C MOMOLIBIO0 MOHATHH 00 DJ1C, TOKe U HANPSHKEHUU
22 Comnpotusnenue Ha CBU 11K-2.3.1
23 Emkocts na CBU [K-1.V.1
24 WnanykrnBaOCTS HAa CBY T1K-2.3.1
25 J106pOTHOCTH MOCIIE0BATENEHOIO KOJIE0aTeIbHOTO KOHTYpa T1IK-4.3.1
26 BonHoBoe conpoTuBieHue 1IK-4.V.1
27 BonHoBOE cOnpoTHUBIEHNE KOAKCUANBHON TMHUI TIK-1.V.1
28 CooTHOmEHNE OTPAXEHHON 1 MAAAOIIEH BOJIH T1IK-2.3.1
29 CooTHouleHue npouleieil 1 najaruei BoJIH T1IK-4.3.1
30 Pacnipenenenuie Toka B ATMHHON JIMHUM, HAIpyKEHHOU Ha cornacoBanHyo | [TK-4.V.1
Harpy3Ky
31 IIpoBeneHue M3MepeHNH ¢ MOMOILBIO BEKTOPHOTO aHAJIN3aTOpa LEnel TIK-1.V.1
32 Bunp! kKanuOpoB IIK-2.3.1
33 JlanbHss 30Ha I1IK-4.3.1
34 TeopeMa B3aUMHOCTH 1IK-4.V.1
35 JuarpaMma HampaBIEHHOCTH 3IeKTpUUecKoro aunoist B H mnockoctu TIK-1.V.1
36 Uto HEOOXOAMMO C TOUKH 3peHus npubamxéaHon Teopun neneit CBY mnsa | [TK-2.3.1
COTJIACOBAHUSI aHTEHHBI C (PUACPHBIM TPAKTOM
37 HecnumMeTpuIHOCTS UTaHUS IJI€Y BUOPATOPHOIT aHTEHHEI T1IK-4.3.1
38 IMpunnun INolireHca 1IK-4.V.1
39 KorepentHocTh K0n€6aHMIT 1 BOJIH TIK-1.V.1




40 AMIIUTYJHOE pacpeeneHue Ha pacKpbIBE pynopa T1IK-2.3.1
41 AHTEHHas peuieTka 11IK-4.3.1
42 W3nyvaromuil 21eMeHT aHTEeHHON pelIeTKU IIK-4.V.1

Kakue nsmenenuns npoucxonsat B J{H antenHon pemérku, eciu TIK-1.V.1
43 pacCTOsTHNE MEXIY U3Iy4aloINMHK 3JIEMEHTaMH CTAHOBUTCS OOJIBIIE ABYX

IUIMH BOIH?

Ilepeuenb

npecTaBieHbl B Tabmuie 17.
Ta6mmma 17 — [lepedyers Tem 11 KypCOBOTO TPOSKTUPOBAHMS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

TEM i1 KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KypCOBOM pabOTHhI

Ne /i [TpuMepHBIii IepeYeHb TeM Ui KYpPCOBOTO IPOESKTUPOBAHUS/BBITTOIHEHHS
B KypPCOBOM pabOThI
Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHO
BOHpOCBI AJi1 TIPOBCACHU A HpOMe)I(YTOqHOﬁ arreCtallun B BHUAC TCCTUPOBAHUA

MpeACTaBJICHBI B Ta0mie 18.

Ta6mmma 18 — [IpuMepHBIii mepedeHs BOIPOCOB ISl TECTOB

y Kon
Ne n/mt IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
WHIUKATOpA
Uneaneuerii T-
00pa3HbIii
PaBHOAMILIUTY
JTHBIN
CIIUTEINb
1 I\?OHIHOCTI/I Mumyc 3.5 Munyc Munyce 3.0 nb 05B
1B 5.0 Br ye s '
nMeeT
KodppuLmeHT
nepeadm co
BXOJIa Ha
BBIXO]T
YCTPOUCT
BO,
obecrieun .
MTACCUBHBIN
BaOIINE
KOMITOHEHT,
coryiacoBa N
KOTOPBI
CTpOICTBO e CTPOMCTBO nepesaeT
YeTBepTHBOIH yerp ’ JTUHUU yerp ’ P
N HEOOXOAMMO HEOOXOIMMOE | 3JIEKTPHUECKYIO
OBBI nepeaadn
e st TUIS SHEPTHUIO OT
Tparcpopmaro C OJTHUM o
2 YBEITHUYCHUS YBEITHUYCHUS OJTHOM
p BOJTHOBBI N
TOKa B HAIPSKEHUS B | DJIEKTPUYECKON
COHPOTHBIICHH OPpUEMHOU M OPUEMHOU LENU K IpYyroi
i 3TO p COIIPOTHUB p pyT
aHTCHHE. aHTCHHE. LenH
JICHUEM C
. MOCPEACTBOM
JTMHHCH,
. 3IEKTPOMAarHUT
UMEIOTICH .
HOW WHAYKIIUN
JIpyroe
COIPOTHUB

JICHUC.




AMEKTPOd

U3UYCCKU
X
BonnoBoe
napamerp
COIIPOTHBIICHH | KOHCTPYKIIN
OB MPOTEKAIOIIETO
¢ INHUU U JTIUHAN THUITa BOJTHBI
[IPUMEHSIE TOKa
nepeaayn nepeaavn
MBIX
3aBHCHUT OT
MaTepHa
0B (g, W,
o)
BonHoBoe JUDIIEKTP
COIPOTHUBJIEHU HYECKOM BosinoBoro
e BBICOTBI MIPOHMIIAE | COMPOTHBIICHH JITMHHB
MUKPOTIOIOCK TTOJITIOKKH MOCTH s IOABOJAIIEH | OOJIACTH CBS3H
OBO JIMHUU MaTepHa JTUHUU
3aBHCHUT OT a
Jliist
U3MEpEHUS BEKTOPHBI .
. CKaJISIPHBIH
KO3 QUITUECHT JUTHHAS 7| aHaJIN3aTop
., s aHaIM3aTop
a crosuen JTUHHS aHamm3ar OTpasKeHHI —
BOJIHEI op Lemnen
MIPUMEHSETCS
ITpu
H3MEpEeHUN
HarpaMMsl .
smarp BexkropHslit OIIOPHO-
HAIpaBICHHOC BOJIbTMET
aHaIIN3aTop ocruiorpadg MMOBOPOTHOE
TH aHTCHHBI . p .
Lene YCTPOMCTBO
HaM
MOHAJ00UTCS
ITpu
M3MEpPEHUH
JarpaMMbl
OTIOPHO-
HAIpaBICHHOC BOJIbTMET aHaIM3aTop
reHepaTop MMOBOPOTHOE
TH aHTCHHBI p CIICKTpa .
YCTPOMCTBO
HaM
HEOOXOTUMBI
Jns
U3MEpEHHUS OTIOPHO-
KO3 (QUIIUEHT | BEKTOPHBIM | MOBOPOTH CKaJISIPHBIH
a OTPaKCHHUSI aHaIIN3aTop oe ocruiorpadg aHAIIN3aTop
HaM neneu YCTPOHUCT neneu
HEOOXOTUMBI BO
AHTeHHa AKTUBHOT
«BOJIHOBOM 0 AKTHBHOTO
KaHai, BHOpaTOp BUOparopa, AKTHBHOTO
AKTHBHBIX U
M3BECTHAsS a, IUPEKTOPA, BHUOpaTOpA,
MIACCHUBHBIX
TaKKe KaK TUpeKTop | pediekropa u JUPEKTOpa U
BUOpPaTOPOB
anTeHHa Sru — au KOHTppEeIIEKT | pedIieKTopoB
VY na cocrout KOHTpped opa

n3

JICKTOpa




Pacnipenenenn

uHTepdepeH ngppax U paKueit
€ TIoJIsl Ha upq) per | A ib pakil pacripeneieHu (pascu
Iuel monel | umei moss oJIs
aneprype . €M TIOJISI B N
10 o oT B JalibHEH MpUEMHUKA U
pynopHoit MTUTAFOIIEM .
WCTOYHHKA H 30HE moJist B OKHEH
AHTECHHBI N BOJTHOBOJIE
MpUEMHUKA | aHTCHHBI 30HE aHTCHHBI
CBSA3aHO C
[Ipu
uHTEephEpPeH | pasMephl
M3MEpEHUH TIOJISIPU3AIAN .
1007071 U3MEpUTE JUTHHA Kabernei
JuarpamMmbl . U3MEPUTETHHO N
W3MEPUTEIILH | JIBHOH U . M3MEPUTEITHLHOU
11 HAIIpaBJIEHHOC N Uu .
oit u H3MepsieM . 1 U3MepsieMoit
TH aHTCHHBI N < U3MepsIeMOi
n3MepsieMon oif aHTEeHH
JTOJIKHBI AHTCHH
aHTCHH AHTCHH
COBMAJIaTh
MunumansHoe
paccrositHue 10
JlaJbHEN 30HbI
AHTEHHBI C
12 MaKCUMAIBHBL | gy qp oo 2*d*d/la | 2*d*d/(lambda 2*(lambda*
M JIMHEHHBIM mbda * lambda) lambda)/d
pasmepom d
TIPY JUTHHE
BOJIHEI lambda
paBHO
yCTaHaBI
WBaIOT
CBSI3b
YCTaHABJIMBA | BEKTOPOB | XapaKTePHU3YIO0 | XapaKTepPU3YIOT
10T CBSI3b 3JIEKTPOM | T 3aBUCUMOCTH cpeny
13 MatepuanbHbI MEXTy arHUTHOT CBOIICTB pacnpocTpaHeH
€ YpaBHEHHUSA BEKTOpaMHU 0 TIoJIA MaTtepuaia oT us
AJIEKTPOMAarH npu vHTEp(EPESHIH | 3IIEKTPOMATHUT
UTHOTO TIOJIST | TIepeXoe u HBIX BOJIH
W3 OJHOU
Cpelsl B
ApYryro
MaTepual
Xapaxktepuctu OB, U3
xu CBY ero KOTOPBIX | IIOJOKEHHUS B
14 N uHTEPPEPECHITNH
YCTpOWCTBa pa3mMepoB OHO MPOCTPAHCTBE
3aBHCAT OT H3TOTOBIT
SHO
ABTOHOM
ABTOHOMHas
Has AxTuUBHas AKTHBHas
®dazupoBaHH
®azupoBa | PazupoBanHasa | DazuporaHHas
15 ADAP as
HHas AneprypHas AHTeHHAS
AneprypHas - N
- AHnTeHHast Pemérka PeméTka
Pemérka

Pemérka




16

Koadduuument
HAaIpaBJICHHOT
0 IEHUCTBUSA
AQHTEHHBI 3TO

OTHOILICHUE
IUIOTHOCTH
IMOTOKA
MOIIIHOCTH,
H3IIy4yaeMoun
aHTCHHOH B
HaIpaBIICHU
u
MaKCUMyMa
M3ITy4YCHHUSI K
IIOTHOCTHU
IIOTOKA
MOIIIHOCTH,
H3ITy4aeMon
HM30TPOITHOM
aHTCHHOU
npu
paBeHCTBE
paccToaHui
MEXITY
TOYKOH
HaOJIIOIEHUS
M aHTEHHAMU
U PaBEHCTBE
IOJIBEACHHBI
X
MOIITHOCTCH.

OTHOIIICH
ne
IUIOTHOCT
M IIOTOKA
MOIITHOCT
H’
H3IydaeM
on
aHTEHHOU
B
HaIrpasie
HUU
MaKCUMYy
Ma
WU3JTyYEHH
K
IUIOTHOCT
M IIOTOKA
MOIITHOCT
M)
H3IydaeM
on
HU30TPOITH
on
aHTEHHOU
pu
PaBEHCTB
e
paccTosiH
W MEXIY
TOYKOM
HalIro e
HUSA U
aHTEHHAM
U
PaBEHCTB
e
H3IydaeM
BIX
MOIITHOCT
eu.

OTHOIIIEHNE
MJIOTHOCTH
MIOTOKA
MOIIHOCTH,
H3ITy4aeMon
AHTCHHOM B
HaIPaBJICHUU
MaKCHUMyMa
M3ITYyYEHUSI K
IUIOTHOCTH
MIOTOKA
MOIIIHOCTH,
H3IIy4yaeMoun
HU30TPOIHON
aHTEHHOM NpH
paBEHCTBE
paccTosiHui
MEXy TOUKOH
HAOJIIOEHHUS U
AHTCHHAMU U
paBEeHCTBE
OTPaKEHHBIX
MOIIHOCTEH.

OTHOILIEHHE
IUIOTHOCTH
IIOTOKA
MOIIIHOCTH,
H3IIy4yaeMon
aHTECHHOH B
HaIpaBJICHUH
MaKCUMyMa
M3IIYYCHUS K
IUIOTHOCTH
IIOTOKA
MOIIIHOCTH,
H3ITy4aeMon
STaJOHHOH
aHTCHHOH B
JanbHEH 30HE U
paBeHCTBE
OTpakKEHHBIX
MOIITHOCTEH.




OTHOIIICH

ne
IJIOTHOCT
U MOTOKA
MOIIIHOCT
u,
H3IydaeM
oit
AHTEHHOU
B OTHOILIEHUE OTHOIIICHUE
OTHOLIEHUE | HaIpaBie IJIOTHOCTHU IIOTHOCTH
TJIOTHOCTH HUU MOTOKa MOTOKA
MIOTOKA MaKCHUMY MOIIIHOCTH, MOIIHOCTH,
MOIIHOCTH, Ma HU3IIy4aeMOu U3Iy4aeMon
U3IIy4aeMON | H3JIy4eHH AHTEHHOW B AHTEHHOM B
AHTEHHOU B ST K HaIpaBIeHUH HaIpaBJICHUU
HalpaBJICHU | IUIOTHOCT | MaKCUMyMa MaKCUMyMa
u U MIOTOKA | U3IyYCHUS K M3ITYyUYCHHUSI K
MaKCHMyMa | MOIIHOCT TUIOTHOCTH TJIOTHOCTH
Koadduruent | mznyyeHus k u, MOTOKA MOTOKA
17 YCHJICHUS IJIOTHOCTU | U3IydaeM MOIIHOCTH, MOIIIHOCTH,
AQHTECHHBI MOTOKA on H3IIy4yaeMoun H3JIy4yaeMoun
MOIITHOCTH, | M30TPONH | W30TPOMHOMN M30TPOITHOM
H3ITy4aeMon oM AQHTEHHOM NpPH | aHTEHHOU Ipu
JTaJOHHOM | aHTEHHOU paBEHCTBE paBEHCTBE
AHTEHHOU B npu paccTostHui paccTosiHui
JaabHel PaBEHCTB | MEXIY TOYKOH | MEXKI1y TOUKOU
30HE U e HAOJIIONEHUS U | HaOI0/AeHUs 1
PaBEHCTBE paccTosiH | aHTeHHaMHU U aHTEHHAMU U
OTPaKEHHBIX | MU MEXIY paBeHCTBE paBEHCTBE
MOIIHOCTEH. TOYKOH OTPaKEHHBIX MOABEACHHBIX
Habmro1e MOIIIHOCTEH. MOIITHOCTEH.
HUS 1
aHTEHHAM
uu
pPaBEHCTB
e
H3IydaeM
BIX
MOIIIHOCT
eil.
T00BIC
HapyIIeH
i TIpoIIeCC
MepBOHAY P
. nepeMenieHus
aNbHON | mHTEpdEpeHIIN
. N 3JEKTPOMArHUT
B3amMozeicT | (opMbl | s majaromei u
. HBIX BOJH U3
Judpakuus BUE IOJISI C | BOJHOBOI | OTpaxEHHOU
00acTH ¢ ux
18 JJEKTPOMArHu | marepuayibH | o (hpoHTa BOJIHBI Ha .
BBICOKOM
THBIX BOJIH 3TO BIMH pu rpaHuIe N
KOHIICHTpauen
00BeKTaM | pacmpocT | paslaena TeHU
B 001acThb C
paHeHUH U MIOJIyTCHU N
HU3KOM
BOJIHBLE KOHIICHTpaIHeH
cpene ¢ p
HEOJTHOPO

JTHOCTSIMH




orubauue

MPEMsTCT
TO0BIE il B3aUMHOE
HapyIIeHUs YBEIIMYCHHUE WITH
BOJIHAMU
NepBOHAYATD TUPPaKITHST YMEHBIIICHUE
HOM (hopmBI Pa3JIHTHAL najaromen u €3yJIbTUPYIOLLE
WuTepdepenin p X 9acToT e i) Pesy by
" BOJIHOBOTO . OTPXEHHOW | I aMILTUTYIBI ]I
19 (bponTa ipu BOJTHBI Ha BYX HJIH
3IEKTPOMarHu nocieny
pacnpocTpaH rpaHuIe HECKOJBKHX KOT
THBIX BOJTH 3TO IOTIAM
CHMM BONHBL | |00 ooco | PA3AENA TCHM €PEHTHBIX
B Cpefie ¢ p M X U TIOJTyTEHU BOJIH IIPU UX
HEOJHOPOIH HAJIOKCHUN
OCTSIMH frepement JPyT Ha ApyTa
CHHSA 32 by by
TOPU30HT
Hampasnsemsr
CBOOOTHOM | MHKPOIIO .
€ BOJIHBI . | KOakcHaJbHOM | ABYXIPOBOIHON
20 MPOCTPAHCTB | JIOCKOBOI
pacrnpocTpaHs Kabene JIMHUHA
e JMHAN
I0TCS B
COBOKYITHOCTD
YCTPOMCTB U
00BEKTOB,
o0pa3yromux
MyTh JUTS
3IEKTPUIECKO
T'0 TOKa,
AJIEKTPOMAarHu
THBIE JMUHHAS | DIeKTpuuecka | DJeKTpudeckas
21 I'pad nuHMN A p p
MIPOLIECCHI B JTUHHS EgiGns cxema
KOTOpOH
MOTYT OBITh
OTIMICAHBI C
MOMOIIBIO
MOHATHH 00
IJ1C, Toke u
HaIPsDKSHUU

9TO




HaCaJIbHbI

i
JIBYXIIOJ
FOCHBII
JJIEMEHT,
B
KOTOpOM WJICAITEHBIH
MIPOUCXOJ | ABYXIOJIOCHBI N
UJICaTU3UPOB . WJICAITbHBIN
. WT TOJNBKO | ¥ DJIEMEHT, B .
AHHBIN JIBYXIOJIFOCHBIN
HaKOIUIEH KOTOpOM
JIBYXTIOJIOCH JJIEMEHT
s ue MIPOUCXOAUT
BII DIIEMEHT, (Momenb
SHEPTUU HaKOIUICHHE .
B KOTOPOM WHIYKTUBHOM
ConpoTuBieH JIEKTPUY SHEPTHUH
22 TIPOUCXOIUT KaTyIIKH), B
ne €CKOro JIEKTPUIECKO .
TOJIBKO KOTOpOW
oIS, a TO MO, a
porecc HaKarluBaeTcs
HeoOpaTH | TaKKe IMOTepH
TOTJIOMICHHUS SHEPrust
MBI SHEPTHUH U €€
AIIEKTPUIECK MarHuTHOTO
. OTepH HaKOIUIEHUE
O¥f PHEpPTrUH oJis
SHEPTUHU MarHUTHBIM
uee oJieM
HaKOIUIEH
ne
MarHuTH
BIM TI0JIEM
OTCYTCTBY
0T
UICaTbHBI
i
JIBYXITOJ
FOCHBIH
JJICMEHT,
B
KOTOpOM UIeATLHBIN
MIPOUCXO]] . JIBYXIOJIFOCHBIN
WACaTN3NPOB UeaTbHBIN
. UT TOJBKO JJIEMEHT, B
AHHBIN JIBYXIIOJIIOCHBI
HaKOTUIEH M KOTOpOM
JIBYXITOJIFOCH W IIEMEHT
S ne MIPOUCXOIUT
BIif DJIEMEHT, (Momens
SHEPTUH . HaKOIUIEHUE
B KOTOPOM WHAYKTUBHOM
- AIIEKTPUY SHEPTUH
23 EmkocTts MPOUCXOIUT KaTyILIKH), B
€CKOTO . JNEKTPUIECKOTO
TOJIBKO KOTOpOW
oIS, a TIOJISI, & TAKXKe
TIpoIIeCC HaKaIIMBaeTC
HeoOpartu TIOTEPH SHEPTUU
MOTJIOUICHHS sl SHEPTHUS
MbIe uee
3NEKTPUIECK MAarHUTHOTO
N noTepu HaKOIUIEHUE
Oif SHeprun ToJIA
SHEPTUH MarHUTHBIM
uee oJieM
HaKOTUIEH
ne
MarHuTH
BIM TT0JIEM
OTCYTCTBY

0T




HACAJIbHBI

i
JIBYXTIOJN
FOCHBIN
JIIEMEHT,
. B
WJIeabHBIN
KOTOpPOM
JIBYXIIOJTFOCH
s MIPOUCXOJ] .
BIH DJICMEHT, UIeaTbHBIN
UT TOJBKO HjieaTn3upOBaH
B KOTOPOM JIBYXTIOJTFOCHBI "
HaAKOIIICH z HBIH
MPOUCXOTUT i 3JIEMEHT .
ue JIBYXTIOJTFOCHBIN
HAaKOIUICHUE (Monenb
SHEPTUU . JJIEMEHT, B
SHEpruu WHAYKTUBHOU
HNupykTrBHOC ANEKTPUY KOTOPOM
24 3NIEKTPUYECK KaTYIIIKA), B
Tb €CKOT0 . MTPOUCXOIUT
oro moJs, a KOTOPOH
MoJs, a TOJIBKO TIPOIIECC
TaKKe HaAKaTTHBACTC
HeoOpatu MOTJIOIICHHUS
IoTepun S DHCPIrusAa o
MbIC ANEKTPUIECCKON
OHEPTHUU U €€ MAarduTHOI' O
OTepU SHEPTUHU
HaAKOIIJICHUE TOJISI
SHEPTUU
MarHUTHBIM
uee
noJyieM
HaAKOIIICH
ne
MarHuTH
BIM TIOJIEM
OTCYTCTBY
10T
OTHOLICH
ne
HaIIpsKCH
OTHOIIICHUE
Ui Ha
HaTPsHKSHUS
OTHOIICHUE | WH/YKTHB
Ha OTHOIIICHNE
JIoOpOTHOCTh | HANPSKCHUS HOCTHU
WHIYKTHUBHOCT | HAMpPSDKCHHS Ha
MocJeoBaTeNl | Ha BBIXOJC WIn
Y WK EMKOCTH | BXOJe KOHTYypa
BHOTO KOHTYpa K EMKOCTH
25 K K HaIpsOKESHUIO
KOJeOATEIIEHO | HAMPSHKCHUIO K
HATPSKCHUIO Ha BBIXOJIC
r'o KOHTypa Ha BXO7E HaTpsOKEH
Ha BXOJIe KOHTYpa MpH
3TO KOHTYpa MpH HIO Ha
KOHTYpa MpH TG paKIum
T paKIun BXOJI€
uHTepdepeHIH
KOHTYpa "
pH
pe30HaHC
e
BousHoBOE B pEXHME B PeXKIME B pEXKHME —
26 COINPOTHUBIICHU CTOsIYEH Hppax HHTEPPEPEHIIH .
p Anpaxiy pdepent OeryIeit BOJTHBI
€ BBOJIUTCS BOJTHBI 078 u
Bonnogoe COOTHOIIIE
COMPOTHUBJICHH | JM3JICKTPUYC HUSI .
o MarHUTHOM JUaMeTpa
e CKOI JTIHAMETPO
27 N [IPOHHUIIAEMOCT | BHYTPEHHEIO
KOAKCHATIBHOM | MPOHUIIAEMO B
u MPOBOTHUKA
JTUHAU CTH MIPOBOHU
3aBHCHUT OT KOB
s
COOTHOIICHHUS
otpaxeénnon u | Koadduiue Koadpdurment
28 P 1 buu KCBH (bun S11
rajaroIen HT Mepeaavu OTpaKCHUS

BOJIH MO>XHO
IOJIY4YUTh




5 3

COOTHOILICHHUS
29 npome;[meff u | Koadpdumme KCBH KoadPpumuent 332
najaroien HT Niepeavu OTpaXKeHUs
BOJIH MOYHO
MOJIYYHUTh
Pacnipenenenn
€ TOKa B
JUIMHHOU
30 JMHUM, | SIUIMITHYECK | KOCHHYCH cHHyCHOE HOCTOSHHOE
HarpyXeHHOU oe oe
Ha
COIJIACOBAaHHY
10 HarPy3Ky
[Tepen
MIPOBEACHUEM
HU3MEPEHUH C
TIOMOIIIBIO
31 BEKTOPHOTO KammOpOBKY | TOBEPKY o poBKy 3aMbIKaHUE
aHaJIu3aTopa
nenei
HE00X0IMMO
IIPOBECTH
Cornacon
Bunasl Kopotkoe o
32 aHHas XomocTon Xxox TonmuHOMeEp
KaJIHOpoB 3aMBIKaHUE
Harpyska
00acTh
HIpOCTpaH o0bacthb
o0acTb CTBa, MIPOCTPAHCTBA,
MIPOCTPAHCTB | PACTIONOXK B KOTOpOW 00nacTh
a, It €HHas 32 | pasHoCTh (pa3 | MPOCTpaHCTBA,
KOTOpOH npeaenam TOJISI pacnonoxeHHas
MIPOM3BEICHU u W3ITyYEeHUS OT 3a JTUHUEH
33 Aansnsas 3052 € BOJIHOBOIO | nmudpaxiy OTACIIbHBIX TOpU30HTA B
oo qucia Ha HOHHBIX DJIEMEHTOB npeaenax
PACCTOSIHUE | MAaKCUMY anepTypsl npsMoit
MHOTO MOB AHTEHHBI BUIUMOCTH OT
Ooble JarpaMM | CTaHOBUTCS AHTCHHBI
CIIUHUIIBI bl HECYILIECTBCHH
HarpaBJie ot

HHOCTHU




Bsaumocs

3B
XapakTepucTuk
nepeMeHH ;
oro
HaIPaBJICHHOCT
HaTpsHKEH
Jrobas ¥ aHTCHHBI,
usi u
Koaddurue i aHTeHHA HU3MEPCHHBIC B
MOPOXKIE
HTBI MOJKET OBITH pexxume
HHOTO UM
nepeaauu SKBUBAJICHTHO nepeaavn u
s JIEKTPUY
JUHEHHOTO CCKOTO 3aMECHEHA Ha npreMa
34 Teopema YCTpOICTBA, o B3aHMHYIO MOCPEJCTBOM
B3aUMHOCTH | Harpy>XeHHO H30TPOMHYIO nepeMeIeHUs
by MEHsEeTCs POIIHY PEMEILL .
ro Ha AHTEHHY C WU3MEPUTEITHLHOU
B3aMIMHO
COTJIacOBaHH om COXpaHEHHEM AHTCHHBI,
BI€ HATPY3KH, CMI;He BXOJTHOTO BOKPYT
B3aUMHBIL. veeT CONPOTHUBIICHU | H3MEPsEMOI I10
s OKPY>KHOCTH
oK aamyca r
HaOIIoIE paycat,
MOJTHOCTHIO
HUS 1
WJICHTUYHBI.
HU3MEpEHU
s1.
Junarpamma
HaIpPaBIEHHOC
™
35 OKpy)XHOCTE |  DIITUTIC Top JIyu
3JEKTPUIECKO
ro aqumnois B H
IJIOCKOCTH
JI0CTaTOY
HO
TOOUTHCS
3aHyJICHU
s
pPCaKTHUBH
Ol yacTu
HEOOXOUMO | BXOJHOTO HYKHO
HEOOXOAMMO
C Touku COBMAJIEHUE | COTIPOTHB MaKCHMH3HUPOBa
YCTaHOBUTH B
3peHust pa3mMepoB TICHUS AHTOHHE Th PEaKTUBHYIO
MpUOIOKEHHO | BOJTHOBOJA C | AHTEHHBI YacTh BXOJTHOTO
N COTIPOTHUBIICHH
i Teopun pasmepaMu u ¢ DABHOG COTIPOTHUBIICHUS
nerreidr CBY aneprypsl COBIIAJIEH P AHTEHHBI U
36 XapaKTepUCTH
JUTSE AHTCHHEI Ha us ECKOM MHUHUMH3UPOBAT
COTJIACOBAHUSl | BBIXOAHOM | AKTHBHBIX Y b aKTUBHYIO
- CONPOTUBIICHU
AHTEHHBI C KOHIIE qacTei 4acTh
10 TeHeparopa
(bunepHbIM COTJIACYIOIIE | BBHIXOJIHOT - BBIXO/THOTO
TPaKTOM ro 0 N CONPOTUBIICHUS
N MpUEMHUKA
YCTpOICTBA | COTIPOTHB reHepaTopa
JICHUS
TeHepaTo
pau
BXOJHOTO
COIPOTHUB
JICHHS

AHTCHHBI




Hecummerpuu
HOCTb TIUTaHUS

HU3MCHCHUIO €€

WCKKCHUID | YMEHBIIIE YMEHBIIICHHUIO
ey BXOJIHOTO .
37 N dhopmer IH auto JIH H3ITy9aeMoi
BUOPATOPHOM COTPOTHBIICHH
AHTCHHBI AHTCHHBI MOIIHOCTH
AHTECHHBI s
TPUBOJIUT K
B3aMMOCB
SI3b
MepeMeHH
oro KaKJasi TOuKa
HaIpPsDKEH MOBEPXHOCTH,
U v OCTUTHYTOU B
i orubanHue A M
MOPOKIE N MOMEHT
NPENSTCTBUNA
HHOT'0O UM BpCMCHH t
panruoBOTHAM .
3aTyXaHue | JICKTpUY CBETOBOU
Y TIPOUCXOJIUT .
paaroBOIH €CKOT0 53 CUET BOJIHOM,
[MpuanIMN MTPOUCXOUT TIOJIS aCIPOCTPaHSIIO
38 pu » p A HEOIHOPOIHOC pactip o p
I'totirenca 1o MEHSETCS mieics ot
TH CpeIIbl
KBaapaTuyHO | MHTEpDEp HMCTOYHUKA,
pacnpoctpaHe
MY 3aKOHY | CHIIMOHHO CTaHOBUTCS
HUSI U 3aBUCHT
npu HUCTOYHHUKOM
OT TUTOTHOCTH
CMeHe 3JIEMEHTAPHBIX
TTOYBEI
MecT BTOPUYHBIX
TOYKH cepuueckux
HaOIroIEe BOJIH
HUS 1
M3MEpEHU
i
KOppenup
OBaHHOCT
b
KoJIcOaHH
W mm
BOJTH, B
TOM
qHCIIe
CITy4aiiHbI
COBMAJICHUE X uHTepdepeHus
o ’ COBIIAJICHUE pdep
aMIUTUTYJT | TIPOTEKAF0 (bas amruTy 1 $has
KoJIeOaHuit LIUX B . KOJIeOaHUH WiH
KoJjeOaHuit
WJIM BOJIH Pa3IUYHBI BOJIH TIPH
WJIW BOJH NIPU
KorepenTHocT npu X TOYKaxX pedpakiuu Ha
. MTPOXO0XKICHUN .
39 b KOJICOAHHI U | TPOXOXKICHH uB qepes chepuueckoit
BOITH 3TO U uepes pa3IUYHBI P MOBEPXHOCTH
noHochepy
nonocdepy e . 3eMJIH B
npu MOMEHTBI p 3aBUCHUMOCTH OT
Pa3IUYHBIX
Pa3IMYHBIX | BpPEMEHH, BPEMEHH CYyTOK
yriax MecTa
yriax MecTa | IO3BOJISIEO U BPEMEHU Tofla
miast
Halronar
b TIPH UX
CITOKCHH
4§
unTephep
CHIIMOHHY
10

KApTUHY




paccTosH

THUIIOM HeM oT
AMIUIATYTHOE BOJIHEI B (hazoBoro .
nudpakiuet | uHTEphEepeHIue
pacnpesieieHu | BOJIHOBOJIE, K | IIEHTpa N
40 Ha arneprype Y Ha anepType
€ Ha pacKpbIBe KOTOPOMY pymopa Hoba HoDa
pymnopa TIPUCOECANHE pi(o) pyHop pyHop
oTpeeIseTCs H pyTop JTbHEH
30HBI
AdHTCHHA,
conepka
m1ast
aHTEHHA, COBOKYITH
cocTosmas 0CTh
u3 U3ITy4aro
IepPeCCUCHUS TITIX
pacnonoxeHue
AHTEHHBIX 3JIEMEHTO
AHTCHHBIX
AJICMCHTOB, B,
3JIEMEHTOB B
PACIOJIOKEH | PACIIONOK | TEepeceuecHUe
y3J1aX CETKH C
HBIX B y3J1aX | CHHEIX B aQHTEHHBIX LebIo
CeTKH, ompesiene | 3JEMEHTOB B
YBETHYECHUS
AHTeHHas OpUCHTHPOBA HHOM IaxXMaTHOM
41 HAIIpaBJICHHBIX
peleTka 3To HHBIX H TOpsITIKE, MopsIKe Ha CBOMCTE
BO30Y)XIaeM | OpUCHTH anepType
YA b b pTyP anepTypsl U
BIX TaK, OBAHHBIX | BCIIOMOTATEIb
N (hopmupoBaHus
4TOOBI u HOI aHTEHHBI
JUarpamMmbl
MOJTyYUTh BO30yK11a
HaIPaBJICHHOCT
yCUIIEHUE EMBIX TaK, "
MOJIs B 4TOOBI
3aJaHHOM IMOJIYIUTDb
HapaBJIeHH | 3a/[aHHYIO
u JAarpamm
y
HaIpaBJic
HHOCTHU
aHTCHHA
AHTCHHA UJIN
WIH
coCTaBHas rpymIa aHTeHH
rpymnmna COCTaBHas 49acTh
qacCTb C 3aJaHHBbIM o
. aHTCHH, AHTCHHOM
AHTEHHOMN OTHOCHUTEJIbHBI .
N . pacmoiox pemeéTku,
Wznmyaarommii peméTKu, M
CHHas 3a HeoOxouMast
AJIEMEHT SIBIISTFOTIASICS BO30YX/ICHUE
42 . npeaenam s
AHTEHHOMN 9acThIO M,
u (hopmMupoBaHUs
PEIIeTKH 3TO anepTypsl o SIBIISTFOIIASICST
JabHen . aMIUTATYTHO-
BCIIOMOTaTeN COCTaBHOM
. 30HBI (hazoBoro
bHOH anepTypsl HACTRIO acrtpeeieHus
AHTEHHBI p1yP o AHTCHHOU pactip
AHTEHHOMN
peneTku

pPEIETKN




Kaxue
W3MEHEHUs
MIPOUCXOMSAT B
JH anTenHoO Bo3Hnuka
pELIETKY, €CIIU 10T Bo3Hukarot BosHukarot
ACCTOSIHUE Bosruiaior mudpaxi; | HHTEpPEepeHIINn OTKJIOHEHHS
43 p OOKOBBIE p poep
MEXITY WOHHBIC OHHEIC Jy4a OT
JIETECTKH
U3ITYYaroIIUMU MaKCUMYy MaKCHUMYyMBI HOpMaJIH
3IeMEeHTaMH MBI
CTaHOBUTCS
Oonblie AByX
JUTAH BOJIH?

[lepedyeHr TeM KOHTPOJBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHON (OpPMBI
oOyueHus1, IpeCTaBIeHbI B Ta0muie 19.

Tabmmma 19 — [lepeyeHr KOHTPOJIBHBIX padbOT

Ne n/mt IlepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeno

10.4. Metoanueckue MaTepHabl, ONpPEACIISIIOIINE MPOLETYpPbI OIICHUBaHUA
MH/IMKATOPOB, XapaKTEpU3YIOIIUX J3Tanmbl (OpMUPOBAHHMS KOMIIETCHLUH, COAEpKaTcs B
JIOKAJIbHBIX HOpMaTUBHBIX akTax [YAII, pernaMeHTUpYOMMX MOPSIOK U MPOLERypy
MIPOBE/ICHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTallMi 00y4YaromuXcs
I'VAIL

11. MCTO,Z[I/I‘-IGCKI/IC YKa3aHusd U1 06yqa101111/1x051 110 OCBOCHHUIO JUCIHUIIIIMHBI

11.1. Meronuueckue ykazaHuss A OOy4aroIMXCS TII0 OCBOCHHIO JIEKIIMOHHOTO
Marepuaia.

OcHOBHOE Ha3HA4YEHUE JIEKIIMOHHOTO MaTepuana — JIOTMYECKH CTPOMHOE, CHCTEMHOE,
IyOOKOE€ W SICHOE H3JIOKEHHE ydeOHOTro Marepuana. HasHaueHWe COBpPEMEHHOH JIEKIIMH B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO HH(OPMAIMIO 1O TeME, a B OCBOCHUU
dbyHIaMEHTANBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAyYHOTO TIO3HAHHWS, HOBEHIIMX
JTOCTUKCHUM HAy4YHOW MBICTH. B yuyeOHOM mporiecce JIEKIUS BBITIONHSIET METOI0JIOTHYECKYIO,
OpraHU3AMOHHYI0 U HHGOPMAMOHHYI0 (YHKIMU. JIeKIns packpbiBaeT MOHATUMHBIN armapar
KOHKpeTHOW oOnacTu 3HaHWS, €€ TpOOJEeMBbI, JaeT IENbHOE MPEJCTaBICHUE O TUCIUILINHE,
MOKa3bIBAET B3aUMOCBSI3b C IPYTUMHU JUCHHUIUTMHAMU.

[TnanvpyeMble pe3yJabTaThl IPH OCBOCHUN 00YYAIOIIUMHUCS JICKIIMOHHOTO MAaTepUaa;

— TMIOJy4eHUE COBPEMEHHBIX, IEJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONPENENAETCS 1EIEBOM YCTAHOBKOM K KaX 0l KOHKPETHON TEME;

— TIOJy4YEeHHE ONbITa TBOPUYECKOM PabOThI COBMECTHO C MPEMOIaBaTEIEeM;

— pa3BuTHE TNPO(ECCHOHATBHO-ICTOBBIX  KadecTB, JOOBM K  TpeAMETy U
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHUE HEOOXOAMMOT0 MHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOATEIHLHOU PaboTHI;

— TOJIy4YeHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTUSI HAYKM U TEXHUKH U O
MIPOTHO3€E UX Pa3BUTHI HA OJIMKAMIIINE TOIBL;

— HAy4dThCS METOJMYECKH 00padaThiBaTh MaTepHan (BBIACIATH TJIABHBIE MBICTU W
MOJIO)KEHUSA, TPUXOJWTh K KOHKPETHBIM  BBIBOJAM, THOBTOPSATh HX B  Pa3IUYHBIX
(bopmyIHpoBKax);

— TIOJIyYeHHE TOYHOTO MOHMUMAaHUS BCeX HEOOXOAMMBIX TEPMHUHOB U IMOHSATHH.




JIeKUMOHHBIA MaTepuall MOXET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
WCIIOIb30BAaHUEM Pa3/laTOYHOTO0 MaTepuajga TMpU TPOBEACHUH KOPOTKHUX JHCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHUS OTACTBHBIX TEMATHK IO TUCIUTUIHHE.

CTpyKTypa OpeaocTaBISHHUS JICKIIMOHHOTO MaTepHraa.

- ®opMynupOBKa 33/1a4U JICKLHH.

- Pazgenst wm maparpadpl HW37araeMoro Marepuaia C  COOTBETCTBYIOIIMMH
MaTeMaTHUYECKHUMU BHIKJIaJKaMU.

- I'paduyeckne maTepuanbl HEOOXOAMMBIX TEOPETUUECKUX 3aBUCUMOCTEH.

— BBIBOJBI O KAXIOMY pa3aemy.

11.2. Meronuueckue ykazaHHs A7 OOy4aroIIUXCS IO MPOXOXKICHHIO MPAKTHUYECKHUX
3aHATUN

[IpakTudeckoe 3aHSATUE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
rpolecca, 3aKJI0Yaroniasics B BHITOJIHEHUN 00y4aloIUMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMILIEKCAa YYEOHBIX 3aJaHUi C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKUX OCHOB Yy4eOHOU
JTUCHUILTAHBL, TPUOOPETEHUSI YMEHUIN 1 HaBBIKOB, OIbITa TBOPUYECKOM 1€ATENbHOCTH.

enpro mpakTHYECKOTO 3aHATHS ISl 00YJarOIIErocs SBISETCS MPUBUTUE 00YUIAIOIIIMCS
YMEHHUH U HaBBIKOB MPAKTUYECKOU NESITEILHOCTH M0 U3y4aeMOU TUCIUTIIINHE.

[Tnanupyemblie pe3yabTaThl IPU OCBOCHUU 00YUYAIOIUMCS IPAKTHUECKUX 3aHSATHI:

— 3aKperuvieHue, yriyOlieHuWe, pacllupeHHe M JeTanu3alus 3HaHUN [pU pelIeHUH
KOHKPETHBIX 33/1a4;

— pa3BUTHE TO3HABATEIBHBIX CHOCOOHOCTEH, CAMOCTOATEIHHOCTH  MBIILICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBNIQJICHHE HOBBIMH METOJAaMH M METOAMKAMU HW3YYeHHUs KOHKPETHON y4ueOHOU
JUCIUTUTUHBI,

— BbIpabOTKa CIOCOOHOCTHU JIOTUYECKOTO OCMBICICHUS TOJIYYEHHBIX 3HAHUW IS
BBITTOJIHCHMS 3aTaHMUI;

— ofecrieueHue PAIMOHATBLHOTO COYETAaHUsl KOJJICKTUBHOW W WHAMBHIYAITBLHOU (Gopm
o0Oy4eHusl.

TpebOoBaHus K IPOBEAECHUIO IPAKTHUECKUX 3aHATHI
-  @®opMynupoBKa 3aJlaud MPAKTUYECKOrO 3aHSATHS.
- HM3noxeHne METOAMKYU pelIeHUs 3a7a4 MPAKTUUECKOTO 3aHSATHUS.
- Pa360p KOHTPOJLHOM 33a/1a4M TIPETIO/IaBaTEIIEM.
- CamocToATeNnbHOE PEIICHNE MPeIaraeMoil mpernojaBaTeyeM 3a/1auu.

11.3. MeTtonuueckne yka3zaHUsS I OOYYAIOIMIUXCS IO BBIMOJHEHUIO J1IA0OPAaTOPHBIX
pabort

B xome BwImonHEeHUs mabopaTOpHBIX pabOT o0OyYaromuUics MTOJDKEH YIIyOuTh |
3aKpPENUTh 3HAHUs, NMPAKTHUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOM METOAMKONM W TEXHUKOH
SKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PHUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
Brinonnenue 1abopaTopHBIX pabOT COCTOMT U3 3KCIIEPUMEHTATBbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHM.

BrimonHenue 1abopaTopHBIX padoT 0Oy4aromuMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
W3YYECHUS JUCLUIUIMHBI, ONIpeneNseMol y4yeOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00€eCTIeYNBAIOIIUM pEIICHUE CIETYIONMX OCHOBHBIX 33/1au 00y4aromerocs:

— TmnpuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHUS TPOIECCOB, SBICHUM U OOBEKTOB,
M3Y4aeMbIX B paMKax JaHHOM TUCIUILINHBI,

— 3aKpeIuIeHHE, Pa3BUTHE U JETAIU3allUsg TEOPETUUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JIEKIIHSIX;

— TIOJIyYeHHE HOBOW MH(POPMAIIUH 110 U3YIaeMOU THUCIHUILIAHE;



— T[pHOOpETeHHWE  HABBIKOB  CaMOCTOSTEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyI0BaHUEM U TPHOOpPaMHU.

3ajianue ¥ TpeboBaHus K IPOBECHUIO J1a00paTOPHBIX paboT

— O3HaKOMHUTBHCS ¢ METOAMYECKON pa3paboTKOH K JabopaTopHOit paboTe.

— Ilpopabotath CaMOCTOSITEIPHO TEOPETUUYECKUM MaTepHas, TOICPKUBAIOIINN
TEMAaTHUKY JTJA0OpaTOPHON PabOTHI.

— O3HaKOMHTHCS C anmapaTypoi, BXOAALICH B 1aOOPaTOPHYIO YCTaHOBKY.

— PaccuuTaTh ¥ MOCTPOUTH HEOOXOAMMBIE TEOPETUUECCKHE 3aBHCHMOCTH IO 33/JaHUIO
MpernoaBaTers.

— OTBeTUTh Ha KOHTPOJIbHBIE BOIPOCHI, UMEIOIIUECS B METOAMYECKON pa3paboTKe K
nabopaTopHoi padore.

— OrtBeTuTh HA BOIPOCH KOJUIOKBHYMA, IPOBOJUMOTO TMPENoaBaTelieM Tepe
BBITIOJTHEHUEM JIA00PAaTOPHOM PaOOTHI.

CtpykTypa B hopMa 0TYETa O JaOOpaTOpHOM padoTe

OTyeT D0JKEH COlIepkKaTh:

— TutynbHbIN TUCT.

— Kparkyro ¢popMynupoBKy 3a1auu UCCACIOBAHUS.

—  CTpyKTypHYIO CX€MY U3MEPUTEIHHON YCTAaHOBKH JJa00OPaTOPHOU pabOTHI.

— Talbnuipl SKCTIEPUMEHTATBHBIX UCCIIEI0OBAHMIA.

— I'paduueckue 3aBHCUMOCTH OT 33JJaHHBIX ITAPAMETPOB MCCIICYEMbIX BETUYHH.

— PacuerHpie maHHBIEe W Trpaduueckue MaTepuanbl HEOOXOIUMBIX TEOPETUUYECKUX
3aBHCHUMOCTEH.

— CpaBHUTENBbHBIN aHATU3 JAHHBIX TEOPUH U IKCTICPUMEHTA.

— BriBogsI o paborte.

11.4. Meronuueckue yka3aHus AJs1 0OYyYaIOUIMXCS M0 MPOXO0XKICHUIO CAMOCTOSITEIHLHOM
paboThI

B Xoze BBINOJIHEHUS CaMOCTOSITEIBHON pabOThI, 00YJaIOMIUIICS BBIMOJHAET paboOTy MO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IpErnoAaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
YUYaCTHSL.

st oOyvaronuxcst 1Mo 3a04HOM ¢Gopme OOydeHHs, CaMOCTOSATENbHas paboTa MOXKET
BKJIIOYATh B ce0s1 KOHTPOJIbHYIO padoTy.

B mporecce BBITIOJIHEHHS CaMOCTOSITEIBHOW PaboOTHI, Yy 00ydaromerocs (GopMUPYETCs
esecoodpasHoe IIaHupOBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
Y HaBBIKM B YCBOGHHMU M CHCTEMAaTH3allMK NMPUOOpETaeMbIX 3HAHMI, oOecreunBaeT BBICOKUMN
YPOBEHb YCHEBAaEMOCTH B TNEpUOJ OOyuYeHHs, IOMOTaeT TIOJYYUTh HABBIKM IOBBIIICHHS
po¢eCCHOHAIIBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMHd,  HalpaBSAIONIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJarOIIUX CSSBIISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHal 1o AUCIHUILINHE;

— METOJMYECKHE YKa3aHUS IO BBIMOJHEHHIO KOHTPOJIBHBIX paboT (Ui o0ydaromuxcs
10 3204HOM (hopMe 00ydeHus).

11.5. Meronuueckne ykazaHus s OOY4YalOIIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymui KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAaET KOHTPOJIb KayeCTBAa 3HAHUU
o0yyJaroImuxcs, OCyLUIECTBISIEMOIO B TEUEHUE CEMecTpa C ILI€JbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIIIINHBL.



11.6. Meronuueckue ykazaHus UIs OOyYaroIMXCs MO MPOXOXKIACHUIO MPOMEXYTOUHOH
aTTecTaluu.

[Ipomexxyrounass  arrectanust  oOyyaromIMXCs  HpPEAyCMaTpUBaeT  OLEHHBAHUE
MIPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruinHe. OHa BKIIIOYAeT B
ceOst:

— muddepeHIUpOoBaHHBI 3a4eT — 93T0 ¢opMa OICHKH 3HAHHWH, MOJTYYSCHHBIX
00yJaromuMcs IPH U3Y4EHUHN TUCHUIUIMHBI, IPU BBIIIOJHEHUN KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEA0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKOMN
«OTIUYHOY, «XOPOILIO», KYIAOBIETBOPUTEIBHOY, KHEYOBICTBOPUTEIHLHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILINHBI

JlaTta BHECEHUs
W3MCHECHUM U
JIOTIOTHCHUH.

IToxamuchk BHecHIero
W3MCHCHHMS

ConeprkaHre U3MEHEHHUH W JOTIOTHEHUI

Jara u Ne

POTOKOJIA
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