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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 10 ot « 18 » 5 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKkH (crenmanbHOcTH) 11.05.01 PamnosnekTpoHHBIE CHUCTEMBI W KOMIUIEKCHI, YTBEP)KICHHOTO

11.08.2016 roma, paccmoTrpena u omoOpena Ha 3acenanuu kadeapel PTC «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
noueHt kag. PTC B. 1O. Kympun

3aBenyronmii o0ecnieunBaromeii kad.
PTC C. B. MenuxoB

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. 1O. Ilonosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

PTC C. B. MenuxoB
OKCIIepTHI:

Cr. mpenogaBaBtens kadenpsr PTC . O. HoznpeBatbix

JoueHT xadeapsl paAuoTeXHUIECKUX
cuctem (PTC) B. A. I'pomoB
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpenogaBaHus TUCIUTUIUHBI SBJISIETCS U3yUYE€HUE COBPEMEHHOTO COCTOSIHUS PaJMOIOKAITHI -
OHHBIX CUCTEM C AHTEHHBIMH PEILIETKAMU U MEPCIEKTUB Pa3BUTHSL.

1.2. 3agaun IMCHMIIINHBI

— OcHOBHOH 3ama4ell AUCIUTUTUHBI SBIAETCS (POPMHUPOBAHUE Y CTYJICHTOB KOMIETEHIUH, 1M03-
BOJIIIOIUX CAMOCTOSITENIBHO OLICHWBATh OCHOBHBIE XapaKTEPUCTUKU aHTCHHBIX PELIETOK, AaHAJIU3UPOBATh
U ONTHUMM3UPOBATh CTPYKTYPY AHTEHHBIX PELIETOK, OLEHUBATh BO3MOXHOCTU MX HCIIOJIB30BaHUS B pa-
JUOJIOKAIIMOHHBIX CUCTEM PA3JIMYHOTO HA3HAYEHUS.

— B kypce «Antennsle pemerku B PJIC» NpUHAT e1MHBIM METOA0JIOTMYECKUN MTOAX0A K U3yde-
HUIO KOMIUIEKCA BOIIPOCOB IO U3YYEHHUIO TAKTUKO-TEXHUYECKHUX XapaKTEPUCTHK AHTEHHBIX PELIETOK,
npumensieMbix B PJIC pa3znuyHoro Ha3HadeHus U 6a3MpOBaHUs, IEPCIIEKTUB PA3BUTHSA, TEXHOJIOIMUECKUX
0COOCHHOCTEH MX TIOCTPOSHHS 1 TIPOU3BOACTBA ISl PAIMOJIOKAIMOHHBIX CHCTEM.

— IIpenycmorpenHble nporpamMmmon Kypca «AHTeHHble penieTkd B PJIC» 3HaHMA SBIAIOTCA HE
TOJIbKO 0a301 JJIs MOCIEIYIOIIEro N3YUYEeHUs ClIeHUalbHbIX AUCUUIUINH, HO UMEIOT TaKKE CaMOCTOSITENb -
HOE 3Ha4yeHue I (GOpPMUPOBAHUS CIIEUATUCTOB 1Mo HampasieHuto 210601 - PaguosnexkTpoHHbie cucrte-
MBI U KOMILIEKCHI.

2. Mecto mucuuniuebl B ctpykrype OIIOII

Huctuninuna «AHTeHHBI kKocmudecknx amnmaparoB» (b1.5.31.6) orHocurcst xk 6moky 1 (GazoBas
YacTh).

[IpenmecTByOUMMH TUCHUIUIMHAMU, (POPMUPYIOLTUMH HaYaJIbHbIE 3HAHUSL, SBISIOTCSA: AHTEHHBI,
Kocmuueckue cucrembl, MaremaTtuka 1. Boiciiast maremaTnka, OCHOBBI KOMIIBIOTEPHOIO ITPOEKTHPOBA-
HUSL U MOJEJIMPOBAHUS PATUOIJIEKTPOHHBIX cpencTB, OCHOBbI TEOPUHU PAJAMOJIOKALUOHHBIX CHUCTEM U
KOMILIIEKCOB, OCHOBBI TEOPUHU PAJUOHABUTALIMOHHBIX CUCTEM M KOMIUIEKCOB, OCHOBBI TEOPUM PaJHOCH-
CTEM U KOMIUIEKCOB ympaBiieHusl, OCHOBBI TEOPHUH CUCTEM U KOMIUIEKCOB PaJHOIEKTPOHHON OOpbHOBI,
[TpoextupoBanue paguocucteMsl (I'TIO-1-6), Cuctemsl robansHoro nozunuoHupoBanus GPS, Cratu-
cTuueckas paauorexHuka, ®usuka, Lludposas o6padoTka curHanos, DJIEKTPOIUHAMUKA.

[Tocnenyromumy IUCHUIUIMHAMU ABISAOTCSA: KOHCTpykuMuM kocMuueckux ammaparoB, Kocmuue-
CKHE€ CUCTEMbI JUCTAaHLIMOHHOIO 30HupoBaHus, KocMuueckue cuctembl paguoMoHuTopunra, Kocmuye-
CKHE CUCTEMBI CBA3H, IIpoekTupoBanne pauOTEXHUUECKUX CUCTEM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHHUIIMHBI

[Ipotecc n3yueHust TUCIUILTMHBI HAMPaBJIeH Ha (YOPMHUPOBAHUE CIAEAYIOMNUX KOMITETCHITHN:

— TICK-8.4 cnocoOHOCTBIO BBIOpaTh COCTAaB PATUOIICKTPOHHBIX CHUCTEM KOCMHYECKOTO
KOMILIEKCa, COOTBETCTBYIOIINX €0 HA3HAUCHUIO U MPEAbIBICHHBIM TEXHUYECKUM TPEOOBAHUSIM;

B pesynbrare u3ydeHus IUCIUIUITMHBI O0YYarOIIUNCS JOKEH:

— 3HATh * CTPYKTYPY, COCTaB U HA3HAYCHHE OCHOBHBIX CHUCTEM PaIHMOABTOMATHKH; * TIPUHITUIIBI
MOCTPOCHUS U KIACCU(PUKALMU CUCTEM PaTUOABTOMATUKHU; * METOJBI CO3JaHUsI MaTeMaTHUYECKUX MOJe-
Jiel CUCTEM PaJIMOaBTOMATUKH. * METO/IbI ONPEICIICHHS] KAaUeCTBEHHBIX MOKa3aTesIeil CUCTEM paIu0aBTO-
MaTHKH: YCTOWYUBOCTb, TOYHOCTh, Ka4€CTBO B MEPEXOAHOM PEXKHME, MMOMEXOYCTOWYMBOCTD; * METOJbI
MIPOEKTUPOBAHUS ONTUMATBHBIX CHCTEM PaInOABTOMATHKH.

—  yMeTb * POBOJUTH aHAJIU3 JIMHEHHBIX, HEJIMHEWHBIX U TUCKPETHBIX CUCTEM PaJUOaBTOMATH -
KU TIPHU ICTEPMUHUPOBAHHBIX U CITyYalHBIX BO3ICUCTBUAX; ® UCCIIEIOBATh CUCTEMBI PaIMOABTOMATUKY Ha
YCTONYUBOCTb.

— BJAJeTh * METOJaMH HCIIOJIL30BaHUS CITIOCOOOB MPAKTUYECKOW OIEHKU U 00eCTIeUeHHs He00-
XOJIMMBIX KauyeCTBEHHBIX ITOKa3aTesnell ycTpoicTB PA: ycTOWYMBOCTb, TOYHOCTh, KAYECTBO B MIEPEXOIHOM
peXHUMe, TOMEX0YCTOHYUBOCTb.

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX eIMHMILIbI U IIPECTaBIeHa B Ta0OIu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
9 cemecTtp
AynuTopHbI€ 3aHATHUSA (BCETO) 54 54
Jlexknuu 18 18
[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 54 54
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 15 15
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 24 24
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 15 15
Bcero (6e3 3x3amena) 108 108
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 144 144
3aueTHnie EquHuIie 4.0 4.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.

Tabmuna 5.1 — Pazgensl AUCUUIUIMHBL U BUJIBI 3aHATUNR

) ] = 2 /‘é\ = =
: o ° () = H
=2 et o O g = [ s
- s 3 s roS 2 0
Ha3zBanus pa3zienoB AUCHUILIMHBI i ) a a o © S5
= = e s 5 0 S =
o, < < o 0 (=TI
= = O m 3 S 2
9 cemecTtp
1 O6nacTu npUMEHEHUs 1 Kilaccupuka- 3 0 0 5 8 IICK-8.4
IIUS] aHTEHHBIX PEIIETOK
2 AHanu3 U CUHTE3 XapaKTepUCTUK aH- 4 6 6 10 26 |IICK-8.4
TEHHBIX PELIETOK
3 Ludpossie aHTEHHBIE PEHIETKA 16 29 |IICK-8.4
4 ApanTvBHBIC AaHTEHHBIE PEIIETKU 10 18 IICK-8.4
5 KomnproTepHOE KOHCTPYMPOBAaHUE U 13 27 |IICK-8.4
MOJICTUPOBAHNE aHTEHHBIX PEIIETOK
Hroro 3a cemectp 18 18 18 54 108
Hroro 18 18 18 54 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Coz[epncaHHe pa3aciioB AUCHUITIMHEI 110 JICKIUAM

TpynoeMKocCTsb,

q

dopMupyembie
KOMIIETEHIIUU

9 cemecTtp

1 OGnacTi mpUMEHEHHS 1
KIaccupuKanus
AQHTEHHBIX PEIIETOK

AHTEHHbIE PEIIETKH [T COBPEMEHHBIX PaIHOJIOKa-
IIUOHHBIX CUCTEM. THUIIBI aHTEHHBIX PEIIECTOK U UX
knaccudukaryst. @a3upoBaHHbBIC AHTCHHBIE PEIICTKH.
AHTEHHBIE peneTkH ¢ 00paboTkoil curnana. Lludpo-
BbIE aHTCHHBIE pemmeTKkH. OCOOEHHOCTH KOHCTPYKINN
MACCUBHBIX M aKTUBHBIX AaHTEHHBIX PEUICTOK. AKTUB-
HBIE nepeaatomye Gpa3upoBaHHbIC AHTCHHBIC PEIICTKH
B PaIUOJIOKAIIMOHHBIX CUCTEMAX.

(98]

HUroro

IICK-8.4

2 AHaau3 U CUHTE3
XapaKTEePUCTUK aHTEHHBIX
penieTok

OcHOBHbIE TapaMeTPbl U XapaKTEPUCTUKU aHTEHHBIX
pemetok. Ko guuneHT HanpaBieHHOTo 1eHCTBHS
aHTEHHBIX pemieTok. OnpeneneHrue reoMeTpUIeCcKUX
XapaKkTepUCTUK (ha3UPOBAHHBIX AHTEHHBIX PEIIETOK.
[Tonoca nponyckanus (a3upoBaHHBIX AHTEHHBIX pe-
nietok. Maremarnuyeckue MoJenu (pa3supoBaHHBIX aH-
TEHHBIX PELIETOK, €€ 3JIEMEHTOB U y3710B. CUHTE3
JarpaMMbl HalpaBJIeHHOCTH (a3MpOBaHHOW aHTEH-
HOM PEIIETKH.

Htoro

[1CK-8.4

3 [ludpoBsie aHTEHHBIE
peneTku

Hudposoe hopmupoBaHre quarpaMMbl HaITPABJICHHO-
cTH B (ha3upOBaHHOI aHTEHHOM pereTKe. AJITOPUTMBI
nudpoBoro hopMHUpPOBaHUS TUATPAMMBI HAIIPaBJICH-
HOCTH. BapuaHTsl mocTpoeHUs UPPOBOTO TUArpam-
Moo0pazoBanusi. OCOOEHHOCTH KOHCTPYKIIUU MACCHUB-
HBIX ¥ aKTUBHBIX IIU(PPOBBIX AHTCHHBIX PEIIETOK.

HUroro

IICK-8.4

4 AnantuBHBIE AHTEHHBIE
pelIeTKH

[TonsiTre ananTUBHON aHTEHHOH perieTku. OnTu-
MaJIbHBIN BECOBOM BEKTOpP. METOIbI OLIEHKH BECOBOTO
BekTOpa. IIpsimble METO/IBI OLIEHKN BECOBOIO BEKTOPA.
HrepanoHHBINA METOA OLICHKU BECOBOTO BEKTOPA.
[ToTeHnmanbHpIE BO3MOKHOCTH aJalTUBHBIX AHTEH-
HBIX pemeToK. PakTopsl, NPENATCTBYIOINE AOCTUXKE-
HUIO MIOTEHIHUAJIBHBIX XapaKTEPUCTHUK aJalTUBHBIX
AQHTCHHBIX PEIIECTOK MPU UX TEXHUYECKOU pean3a-
LUH.

Htoro

[1CK-8.4

5 KommbrotepHoe
KOHCTPYUPOBAHHE U
MOJIeTMPOBaHHE
AHTCHHBIX PCHICTOK

00630p cienaTM3UPOBAHHOTO MTPOTPAMMHOTO 00ec-
ne4YCeHUd 1JIs1 MOACITIUPOBAHNA U MPOCKTUPOBAHUA aH-
TEHHBIX penIeToK. MonenupoBaHue aHTEHHOM penieT-
ku B CAITP «CST MICROWAVE STUDIO». Mogne-

IICK-8.4
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JUpPOBAaHUE AaHTEHHOM penieTku B cpene Matlab.

HUroro 4

Hroro 3a cemectp 18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmuma 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne pa3zienoB gaHHOW AMCIUIUIMHBL, IJIS1 KOTOPBIX
HE00XOMMO HU3yUeHHE 00ECTICUNBAIONITUX U
o0ecIeYnBaeMbIX TUCIIUILTHH

1 2 3 4 5

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

HanmeHnoBanue JUCHHUITIINH

1 AHTEeHHEI + + + + +

2 KocMuueckue CUCTEMBI

3 Marematuka 1. Beicmiast MaTemaTuka +

4 OCHOBBI KOMIIBIOTEPHOT'O TPOEKTUPOBAHUS
U MOJEJIMPOBAHUS PANOIIIEKTPOHHBIX +
CpeACTB

5 OCHOBBI TEOPUHU PAJAUOTIOKAITMOHHBIX CH-
CTEM U KOMILUIEKCOB

6 OCHOBBI TEOPUU PaJUOHABUTALIMOHHBIX
CHCTEM U KOMILIEKCOB

7 OCHOBBI TEOPHUH PATUOCUCTEM U KOMILJIEK-
COB YIIPaBJICHUS

8 OCHOBBI TEOPHH CHCTEM M KOMIUIEKCOB pa-
JIMORJIEKTPOHHOM O0pHObBI

9 TlpoextupoBanue paguocuctemsl (I'TIO-1-
6)

10 Cuctemsl 1100aTbHOTO TTO3UITMOHUPOBA-
aus GPS

11 CraTtuctuyeckas paguoTeXHUKA +

12 ®usuka +

13 [Mudposas 06paboTKa CHTHAIOB + +

14 DnexTponuHamMuKa +

[Tocnenyromue TUCIUITITUHBL

1 KoHCTpyKIIMM KOCMUYECKUX annapaTroB + +

2 KocMu4eckme CUCTEMBI JUCTAaHIIMOHHOTO
30HAUPOBAHUS

+ + + +

3 KocMuueckue cucTeMbl PaaAUOMOHHUTOPUH-
ra

4 KocMHUUYeCKHE CUCTEMBI CBS3HU

5 TlpoexTupoBaHuE paIuUOTEXHUYECKUX CU-
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CTEM

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (POPMUPYEMBIX MPH U3yYECHHU AUCIUIUTHHBI, U BUIOB 3aHS -

THI
§ Bunn! zanstui
: : ~
[t} [t}
(] [a]
5 y & 8 S DopMBI KOHTPOJIS
S = = g s
=} 2 = 3
M = @}

IICK-8.4 + + + + Jomaminee 3amganue, Cobe-
cenosanue, Oruer 10 J1a0o-
paropHoii pabote, Onpoc Ha
3aHATHAX, TecT

6. UuTepakTUBHBbIE METOABI U (OPMBI OPraHU3ALMUN 00yUEHUS
He npenycmotpeno PVYII.

7. JIabopaTopHblie padoThI
HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuna 7.1 — HammeHoBaHue J1a00paTOpHBIX padoT

g L =
= g =
2 > 5
Z > 5
Haspanus paznenon HaumenoBanue nabopatopHbIx padboT z 7 &5
: 2 g
> Q=
a o g
= S
9 cemectp
2 AHanu3 U CUHTE3 HccenenoBanne XxapakTepUCTUK aHTEHHBIX PELIETOK 6 [1CK-8.4
XapaKTePUCTHK AHTCHHBIX |y o
pemieTok
3 lludpossie anTeHHuble | MccnenoBanne XapaKTepuCTUK MUGPPOBBIX aHTCHHBIX 6 IICK-8.4
peueTku pemeToK
Hroro
5 KommnbrorepHoe MonenupoBanue paguoTexHuueckux cucreMm ¢ ®AP 6 [1CK-8.4
KOHCTPYHUPOBaHUE U Vitoro
MOJIECITUPOBaAHUE
AQHTCHHBIX PEIIETOK
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHS (CEMUHAPBHI)
HanmMeHoBaHMEe MpaKTUUECKUX 3aHATUH (CEMHUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuua 8.1 — HaumeHOBaHME MPAKTHYECKHUX 3aHATUH (CEMHUHAPOB)
3 =
3 =
2 2 5
HaszBanwus paznenos HanmMeHnoBaHMe nMpakTUUECKUX 3aHATHN (CEMHUHAPOR) zF &5
& 2 S
S8 =
a S g
= S
9 cemectp
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2 AHanu3 u CUHTE3 [IpoekTupoBaHrE aHTEHHBIX PEIIETOK IICK-8.4
XapaKTepPUCTHK aHTCHHBIX |y -

pelIeToK

3 Hudpossie antennsie | [IpoexTrpoBanus U(pPOBHIX aHTEHHBIX PEIIETOK 4 [1CK-8.4
perieTky Hroro 4

4 AnanTtuBHbIE aHTeHHbIE | [I[poeKTUpOBaHUE aJaITUBHBIX AHTEHHBIX PELLIETOK 4 [1CK-8.4
PCLICTKH Hroro 4

5 KommnbrorepHoe KommbroTepHoe MoAeIMpOBaHUE aHTEHHBIX PEIIETOK 4 IICK-8.4
KOHCTPYHPOBAHUE U Wroro 4
MO/JICJINPOBAHKE

AQHTEHHBIX PEIIETOK

Hroro 3a cemectp 18

9. CamocTrosiTe1bHasi padoTa
Bunasl camoctosiTenbHOI paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETECHIIUU MTPEICTABICHHI B

tabmune 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU
3 @]
g 3 £
3 = 5
o 2 o T
Bunael camocTosTenbHOM > O
HazBanus pa3nenos Z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
a e g
~ S
9 cemectp
1 Ob6nactu npumeHeHust U | [IpopaGoTka JIEKITMOHHOTO 5 I[ICK-8.4 |Onpoc Ha 3aHATHsX, TecT
KiaccupuKanus Matepuana
HTCHHBIX PEIICTOK
aHte perieTo Hroro 5
2 AHanu3 U CUHTE3 [IpopaboTka JIeKIIMOHHOTO 5 |IICK-8.4 |Omnpoc Ha 3ansTHsX, OT-
XapaKTEepPUCTUK aHTEHHBIX |Marepuasa 4eT 10 J1JabopaTopHoil pa-
HIETOK T BaHU
petero OdopmiieHne 0TIETOB TIO 5 ,?,0 ¢, Cobecenosanue,
nabopaTopHBIM paboTam et
Hroro 10
3 Hudporsie antennsle | [lonroroBka K nmpaxTuye- 6 |IICK-8.4 |JlomamiHee 3a1aHue,
peIIeTKH CKUM 3aHATHUSAM, CEMUHA- Omnpoc Ha 3ansaTusx, Ot-
pam YeT 1o JabopaTopHOi pa-
[TpopaboTka JIEKITMOHHOTO 5 gOTe’ Cobecenosare,
T
Marepuaia ce
OdopmieHre 0TYETOB 10 5
JabopaTopHBIM paboTam
Hroro 16
4 ApantuBHble anTeHHble |[loAroroBka K mpaxkTHye- I[ICK-8.4 | lomaliHee 3aaHue,
peleTku CKHM 3aHATHUSM, CEMUHA- Omnpoc Ha 3ansaTHsX, Cobe-
pam cenoBanue, TecT
[IpopaboTka JIeKIIMOHHOTO 5
MaTepuana
Hroro 10
5 KommnbrorepHoe [ToaroroBka k mpakTuue- IICK-8.4 | lomalniHee 3aaHue,
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KOHCTPYHUPOBaHUE U CKUM 3aHATHUSAM, CEMUHA- Omnpoc Ha 3ansaTusx, Ot-
MO/ICIIUPOBAHUE pam 4eT 1o JJabopaTopHOil pa-
AQHTEHHBIX PEIIETOK TIpopaBoTKa JEKIHOHHOTO 4 gOTe, CobecenoBanue,
T

MaTepuana ce

OdopmieHre 0TYETOB 0 5

nabopaTopHBIM paboTam

Hroro 13
Hroro 3a cemectp 54

[ToaroroBka u caava sK3a- 36 DK3aMeH

MeHa
Hroro 90

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII.

11. PeiiTunroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIHXCS

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MakcumanbHbBIN MaxkcumaTbHBIT
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEeITENbHOCTH mexnay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
9 cemectp
Jomarraee 3aganue 5 5 5 15
Ormpoc Ha 3aHATUAX 5 5 5 15
OtyeTt no nabopaTopHOM 5 5 10
pabore
CobecenoBanue 5 5 5 15
Tect 5 5 5 15
Wroro makcumym 3a nepu- 20 25 25 70
on
DK3aMeH 30
Hapacraromum ntorom 20 45 70 100
11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanoB B OIIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
Tabmuma 11.2 — Ilepecuer 6aJUT0B B OIICHKH 32 KOHTPOJIbHBIE TOYKH
Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka
> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5
Ot 70% 1o 89% oT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 4
Ot 60% 10 69% ot MmakcuManbHOM cymMbl OanioB Ha Aaty KT 3
< 60% oT MakcuMaabHOU cCyMMBbI OauioB Ha naty KT 2

11.3. IlepecyeTr cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MpEACTaBIeH B TaOiuLe
11.3.
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Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMLIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Hrorosas cymma 0asios,

Onenka (I'OC) YYHUTBIBACT YCTEIIHO CAaHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIIMYHO)
85 -89 B (o4enp xoporio)

4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENIBHO)

3 (YZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpereTaerio)
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ainos F (HeynoBIETBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Pammorexnmyeckue cuctemsl: YueOHoe nmocodbue / Jlenncos B. I1., [lynko b. I1. - 2012. 334 c.
[Onexrponnslii pecypc] - Pexxum npoctyma: https://edu.tusur.ru/publications/1664, nara oOparueHus:
21.05.2018.
2. VYcrpotictea CBY u antennsl. Yacts 2. AHTeHHBI: Y4eOHoe nocobue / Tomun I. T'. - 2012.
159 c. [DnexTponnsiit pecype] - Pexxum noctyma: https://edu.tusur.ru/publications/736, nara oOparieHus:
21.05.2018.

12.2. lonostHUTEILHAS JIATEPATYpa
1. PacnpocTtpaneHue paguoBOJH M aHTEHHO-(PHUACPHBIE YCTpOCcTBa: YueOHoe mocooue / bys-
voB 1O. WM., Tommn I. I. - 2013. 300 c. [Dnexkrponnsiii pecypc] - Pexum gocrymna:
https://edu.tusur.ru/publications/3608, nara o6pamenus: 21.05.2018.
2. VYcrpotictea CBY u antenns! : YueOnuk 1 By3oB / JI. M. Bockpecenckwii [u np.] ; pen. : /.
N. BockpeceHckuil. - 2-¢ u3., nepepad. u nom. - M. : Pagnorexnuka, 2006. - 375[1] c. : wi. - bubnuorp.:
c. 371. - ISBN 5-88070-086-0 : 305.55 p. (manmuuue B 6ubmuoreke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. PanuorexHuueckue cuctembl: Meronndeckoe mocoOue Mo MPOBEACHUIO MPAKTUYECKUX 3aHS -
i/ [JenmmcoB B. II. - 2013. 33 c¢. [DnektpoHHbli pecypc] - Pexum mgocryna:
https://edu.tusur.ru/publications/2852, nara oopamenus: 21.05.2018.

2. OCHOBBI aBTOMAaTH3UPOBAHHOTO MPOEKTUPOBAHUS AHTCHHBIX cucTeM. Da3upoBaHHAS AHTCH-
Hasi pemierka: MeToauuyeckue ykazaHUs K JaboparopHoil pa®oTe AJii MarucTpaHTOB, HaIlpaBIICHUS
210400.68 «Pagnorexuuka», npopmis « MUKpOBOIHOBas TexHUKa U anTeHHbD / ['ommn . I, TpyOades
A. A, ®dareee A. B. - 2014. 33 c. [DnektpoHHblii pecypc] - Pexum gocrtyna:
https://edu.tusur.ru/publications/4882, nara oopamenus: 21.05.2018.

3. CawmocrostensHas padoTa CTy[AeHTa MPU U3YYSHUH TUCIUIUINH MaTeMaTHYeCKO-eCTECTBEHHO-
HAYYHOTO, 00IIenpodecCHoHaIbHOTO (MTPO(heCCHOHAIBHOTO), CIICNUATHHOTO UKIIOB: Y4eOHO-METOIuYe -
cKoe mocobue o camocTosATensHOo# padote / Konorpusor B. A., Menuxos C. B. - 2012. 9 ¢. [DnekTpoH-
HBII pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/1845, nara obpamenus: 21.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B
Y4eOHO-MeTOqUECKHe MaTeprabl sl CAMOCTOSTEIBHON U ayTUTOpHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI C OTPAaHNYCHHBIMU BO3MOXKHOCTSIMU 3/I10POBbSl U MHBAINOB MIPEAOCTABISIOTCS B (opMaXx,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/JI0POBbS M BOCIIPUATHUS HH(DOPMAITHH.
JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
- B (hopMe IIEKTPOHHOTO TOKYMEHTA;
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- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMM CJIyXa:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOU hopme.

JI1s1 1M1 ¢ HApYIIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:
— B (hOpMe DITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Hayuno-o6pa3oBarensHblii moptan TYCYP

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyA0BaHNHE U yUeOHO-HAITBIIHBIE TOCOOMS, 00ecIeunBaroIIue TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHEI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHoOe ofecreyeHne A1 NPAKTUYEeCKUX 3aHATHI

YueOHas 1abopaTopust UHOOPMAITMOHHBIX TEXHOJIOTHIA

yueOHast ayTuTOpus ISl IPOBEICHHSI 3aHITHI PAKTUYECKOTO THIA, yueOHast ayIuTOpHUs s TIPO-
BEJICHUSI 3aHATUHN Ja00paTOPHOTO TUIIA, TOMEIEHHE AJIi KypCOBOTO MPOEKTUPOBAHUS (BBITIOTHEHHS Kyp-
COBBIX padoT)

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, 1. 47, 423 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- locka marautHO-MapkepHass BRAUBERG;

- LMC-100103 Dxpan ¢ anexrpornpuBogom Master Control Matte 203*203 cm White FiberGlass,
YyepHas KaitMa 1o nepuMeTpy;

- [Ipoextop NEC «M361X»;

- CuctemusIit 670K (16 mT.);

- Monutops! (16 mrt.);

- Kommnsrotep;

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- PaGouee mecto npenogaBarens.

[IporpamMmmMHoe obecnieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Google Chrome

— LibreOffice

— Microsoft PowerPoint Viewer

— Microsoft Windows 7 Pro

— Opera

— Scilab

13.1.3. MaTepua/ibHO-TEXHUYECKOE M IPOrPaMMHoe odecriedeHne 1JIs J1a0opaToOpHbIX padoT
VYuebHast 1aboparopust HHOOPMAIIMOHHBIX TEXHOIOTUN
yueOHas ayIuTOpHsl 1715l IPOBEACHUSI 3aHATHI MPAaKTUYECKOro TUIa, ydeOHas ayauTopus Ui Mpo-
BE/ICHUS 3aHATHH J1JaOOPAaTOPHOTO TUIIA, IOMEIIEHHE JUIsl KypCOBOTO MPOEKTUPOBAHUS (BBIMOJIHEHUS KYp-
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COBBIX PadoT)

634034, Tomckas obnacts, T. Tomck, Bepmuauna ynuna, 1. 47, 423 ayn.
Onwucanue uMeronierocs 000pya0BaHuUs:
- Jlocka maruutHo-MapkepHasi BRAUBERG;

- LMC-100103 Dxpan ¢ anexrpornpuBogom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaiMa 1o nepumeTpy;

- [Ipoextop NEC «M361X»;

- CuctemusIit 670K (16 mT.);

- Monutops! (16 mrt.);

- Kommnsrorep;

- Kommuiekt cienmanusupoBanHoi yueOHoW Mebenu;

- Pabouee mecTo npenopaBaress.
[TporpamMHOe obecrieueHue:

7-Zip

AVAST Free Antivirus

Adobe Acrobat Reader
Google Chrome

LibreOffice

Microsoft PowerPoint Viewer
Microsoft Visual Studio
Microsoft Windows 7 Pro
Opera

Scilab

13.1.4. MaTepuabHO-TEXHHYeCKOE U POrpaMMHOe odecriedyeHue I CAaMOCTOATETbHOI padoThI
Jis caMocTosATENbHON pabOThl UCIONIB3YIOTCS Y4eOHbIE ayAUTOPUM (KOMITBIOTEpHBIE KIJIACCHhI),
PaCTIOJIOKEHHBIE TT0 aJpecaMm:

- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;

- 634045, Tomckast obmacts, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmnauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 aya.

CocraB 000py10BaHUSA:
- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81Tw. - 5 wit.;

- KOMIIBIOTEPbI NMOAKIIFOUCHBI K CCTU «I/IHTepHCT» 1 00eCIeYrBaloT JOCTYyIl B 3JICKTPOHHYIO HH-

(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedenp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;
- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;
- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUILTHHBI VIS JIHI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

OcBoeHue JAUCHUIUIMHEBL JIMDAMU € OTPaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBbA U MHBAJIWIAMU

OCYHCCTBIIACTCA C UCIIOJIB30BAHUCM CPCACTB O6y‘l€HHH O6III€FO " CIICUaJIbHOI'O Ha3HA4YCHMUA.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpueMa/mepea-
i yaeOHOM nH(OpMaIMU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus A1 00yJaroIINXCs
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOMN CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
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oOyyarolnyecs: ¢ HapylIEHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJIEKTPOHHON JOCKOH, MYJIbTUMEIUIHON CUCTEMOM.

[Tpu 3aHATHSAX C OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO HCIIOJIb30BaHUE B
JICKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hampumep, TeKCTa
Ha JIOCKE WJIH CJaif/la Ha 9KpaHe) MPU TOMOIIY BUACOYBETUIUTENCH 151 KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 0OYy4YAIOIIUMUCS ¢ HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO aNnapara UCIOJb-
3YIOTCSl aTbTEPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIUY U IPYTHe TEXHHUECKHE CPEICTBA IIpueMa/Tiepe-
Jnaund yaeOHOM MHGOpMaIUKA B JOCTYIHBIX (popMax, MOOMIIBHONW CUCTEMbI OOYYCHUS JJIs JIFO/ICH C MHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJbl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIe 3a7aHUA
1 Beibepute BepHOE OnpeielieHne aHTeHHON PeleTKu:
1) AutenHast ¢ 60sIbIION anepTypon
2) AHTeHHa, COCTOSIIAs U3 HECKOJIBKUX M3TyyaTesiel 1 mapaboinyeckoro 3epkaia
3) CnoxHas aHTEHHA, COCTOSIAsl U3 COBOKYITHOCTU OTAEIBHBIX AHTEHH, PACIOJIOXKEHHBIX B IIPO-
CTpaHCTBE 0COOBIM 00pazom
4) AHTEHHas CO CII0)KHON KOHCTPYKLMEN

2 BeiGepute BepHOe mpoponkenue: «C yBelIUYeHHEeM Iara pacrioyoKeHHUs 3JIEMEHTOB aHTEHHOU
pemietku...»: 1) [lupuna quarpaMmbl HaPaBIEHHOCTH YMEHBIIAETCS

2) lllupunHa quarpaMMsbl HalIPaBJIEHHOCTH YBEJINUUBACTCS

3) Hlupuna quarpaMmbl HalpaBJIEHHOCTH HE MEHSETCA

4) lupuHa auarpamMMbl HAIIPaBICHHOCTH HE 3aBUCUT OT Iara pacioJIOKEHHs JIEMEHTOB aHTEH-
HOM pElIeTKU

3 BriGepute BepHOE onpeneneHne ko3P GUIMeHTa HalpaBIeHHOTO ISHCTBHS aHTCHHOM PEIIETKHU:

1) OTHOLIEHUE KBa/ipaTa HAPSHKEHHOCTH TOJIsI, CO3/1aBa€MOr0 AaHTEHHOMW B IAHHOM HaIlpaBJICHUH,
K CpCaAHEMY 3HAUYCHUIO KBaJApaTa HAIPSAXKECHHOCTH I10JIA ITO BCEM HaIllpaBJICHUAM

2) OTHOLIEHUE KBa/ipaTa HAPsHKEHHOCTH MOJIs, CO3/1aBaéMOr0 AHTEHHOW B JIAHHOM HaIlpaBJICHUH,
K CpelHEMY 3HaYCHHIO

3) OTHoIIeHNE HANPSYKEHHOCTH MOJIs, CO3aBa€MOT0 AaHTEHHOW B JAHHOM HAalpaBJIEHUHU, K Cpe-
HEMY 3HAYEHHUIO

4) OTHOLIEHNE HANPSHKEHHOCTH TOJIsI, CO3/JaBa€MOI0 aHTEHHOM B IaHHOM HalpaBJICHUM, K KBaJl-
paTy cpeaHero 3Ha4eHUs

4 BriGepute BepHoe mnpoponkeHne «C yBelndeHHEM TrabapuTHBIX pa3MEpOB AHTEHHOM pe-
HIETKH. ..»:

1) Koaddpunment ycunenus yBenuunuBaeTcs

2) KoapduuueHT ycuneHus yMeHbIIaeTCst

3) Koo dunmeHnt ycuneHus: He MeHseTCs

4) Koa¢hdunueHTt ycuiieHus: He 3aBUCUT OT Pa3MepPOB aHTEHHOM PEIIeTKH

5 BeiGepuTe BepHbIil OTBET:

1) HDOAP umeeT Tonpko uppoBbIe MOLYIN

2) HDAP umeeT TOIBKO aHAJIOTOBBIE MOJTYJIN

3) LIDAP umeet ananorosbie ¥ HU(POBbIE MOTYIN

4) LI®AP He umeeT HU aHAJIOTOBBIX, HU HU(POBBIX MOYyJIEeH

6 BeiGepuTe BepHbIil OTBET:
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1) N3nyuaemass MOIIHOCTh cUrHajia akTUBHOW DAP ompenenseTcs: KonMuecTBOM aHTEHHBIX dJie-
MEHTOB M MOIIHOCThIO niepeaaTunka [1TIM

2) U3nydaeMass MOIIHOCTh cUTHaja akTuBHOU DAP ompenenseTcs: KONMUecTBOM aHTEHHBIX dJie-
MEHTOB

3) Usnywyaemass MomHocTh curHaina aktuBHo DAP ompenensieTcss MONIHOCTBIO TMEpeAaTyuka
[TIIM

4) N3nydyaemasi MOIIHOCTh CUTHajia akTUBHON PAP He 3aBUCHT OT KOJIMYECTBA aHTEHHBIX JIEMEH -
TOB

7 lnarpamMma HanpaBJI€HHOCTH aHTEHHOW PEIIETKU paBHA:

1) [IpousBenenuto n1uarpaMmMbl HAMPABJIEHHOCTH AHTEHHOTO 3JIEMEHTA HA MHOXKUTEIb PEIIETKH
2) qnarpaMMe HampaBJI€HHOCTH aHTEHHOTO JIEMEHTA

3) Cymme auarpaMm HarpaBJI€HHOCTH BCEX AHTEHHBIX AJIEMEHTOB

4) [IpousBeneHuIo quarpaMm HarpaBI€HHOCTH BCEX aHTEHHBIX AJIEMEHTOB

8 AHTeHHbIE 351eMeHThl DAP:

1) He Bnusirot apyr Ha npyra

2) ImeroT B3aMHOE BIIMSTHHE

3) meroT B3auMHOE BIMSHUE TOJIBKO MPU U3ITYYEHUH
4) ImeroT B3aMMHOE BIIMSTHUE TOJIBKO MPU TIPHEME

9 Curnan Ha Beixonie @AP nonyyaercs nyTem:

1) CnoxxeH#HsI BCEX CUTHAJIOB C aHTEHHBIX 3JIEMEHTOB, YUYUTHIBask COOTBETCTBYIOIINE UM KOMILIECKC-
HBIE BECOBBIE KOA(DPHUITUEHTHI

2) CnokeHHs BCEX CUTHANIOB C aHTEHHBIX DJIEMEHTOB, 0€3 y4eTa COOTBETCTBYIOIIUX UM KOMILICKC-
HBIX BECOBBIX KO3(PPUITHEHTOB

3) [Ipou3sBeneHusi BCEX CUTHAJIIOB C aHTEHHBIX 3JIEMEHTOB

4) BbluMTaHMs BCEX CHTHAJIOB C AHTEHHBIX JJIEMEHTOB, YYMUTBHIBas COOTBETCTBYIOIIME UM
KOMIUIEKCHBIE BECOBbIE KOI()(DUITUEHTEHI

10 ITpuemnsrii Tpakt LIOAP cocrour us:

1) MIIIY, cmecutens, rerepoauna, YITH

2) MIIY, cmecutens, rerepoauna, YII4, AL, kBagparypHoro hopMupoBarens
3) Cmecurens, rerepoauna, YIIY, AL, kBaapaTtypHOTO hopMUpOBaTEs

4) MII1Y, cmecurens, rereponuna, Y114, kBagparypHoro ¢popmMupoBaress

11 ®opmuposanue nydei B [IOAP nmponcxoauT ¢ HCIOIb30BaHUEM:
1) YcrpoticTB pasneneHust u@pOBBIX TOTOKOB CUTHAJIOB

2) HanpaBneHHBIX OTBETBUTENIEH

3) denureneir MOITHOCTH

4) Yeunurenei

12 IIpumenenue cMecutens B mpueMHoM Tpakte [IOAP HeoOxomumo:
1) Anst ycuneHusi BXOJHOTO CUTHaja

2) JInst TOHM>KEHUS YaCTOThI BXOAHOTO CUTHAIA

3) st ocnabiieHHs BXOJHOTO CHTHAJIa

4) JInst punpTpamy BXOIHOTO CUTHAJIA

13 Ilpumenenue [IOAP no3Bonser o cpaBHeHHUIO ¢ mapadonuyeckoi anteHHor B PJIC mo3Boms-
eT:
1) 3HaunTENHPHO YMEHBIIUTH BpeMs 0030pa MPOCTPAHCTBA 32 CUET AJIEKTPOHHOTO CKAaHUPOBAHUS

Ty4a
2) 3HauyMTeNbHO YBEIMYUTH BpeMsi 0030pa MPOCTPAHCTBA 3a CUET BJIEKTPOHHOTO CKAaHUPOBAHUS
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Ty4a
3) YMeHbIIUTh CEKTOp 0030pa MPOCTPAHCTBA 3a CUET JEKTPOHHOTO CKAHMPOBAHUS Jlydya
4) YMEeHbIIHUTb TrabapuThl U MacCy aHTEHHON CHCTEMBI

14 IMpumenenne LIOAP no3BonseT no cpaBHeHuIo ¢ napabonudeckoir anteHHoi B PJIC mo3Boss-

erT:
1) YBenuuuTh KOJTMYECTBO JTydeit
2) YMEHBIIUTD KOJIMYECTBO JTyUuei
3) ChopmupoBats 6onee y3kuii 1y4
4) YMEHBIINTH Ta0apUTHI U MACCy aHTCHHOM CHCTEMBI
15 Ilpumenenue [IOAP no3Bonser o cpaBHeHUIO ¢ mapadonuyeckoi antenHor B PJIC mo3Boms-
eT:

1) Yay4muTh OTHOIICHHE CUTHAJ/TITYM

2) YXyIIIUTh OTHOILIEHHE CUTHAI/IIYM

3) CoxpaHUTh OTHOIIIEHHWE CUTHAJ/IITYM
4) YBenuuuTh YpOBEHb LIYMOB

16 IIpumenenue manomrymsimero yeunuresst (MIY) B npuemnom tpakre LIOAP neoOxoaumo:
1) [l;nst yMeHbIIIEHUS YPOBHS BXOJHOTO CUTHAIA

2) Ans ctabunuzanuy ypoBHS BXOTHOTO CUTHANA

3) st punpTpaiuu BXOAHOTO CUTHAIA

4) [1na ycusieHusl ypoBHSI BXOJHOTO CUTHaja

17 Ilpumenenune ALIT B npuemuom tpakre LIGAP nHeoOxoaumo:
1) st mucKpeTH3auy BXOJJHOTO CUTHAJIa

2) [Inst KBaHTOBaHUSI BXOJJHOTO CUTHAJIa TI0 aMILTUTY/IE

3) Jy1st KBaHTOBaHUS BXOAHOTO CUTHAA 1o (asze

4) Jlnst KBaHTOBAHUSI BXOJTHOTO CUTHAJIA MO YaCTOTE

18 IIpumenenue kBaaparypHoro popmuponarens B npueMHoM Tpakte LIOAP Heobxomumo:
1) st mpeoOpa3oBaHus 9acTOTHI BXOJHOTO CUTHAJIa

2) Anst popMupoBaHus KBaJpaTyp BXOTHOTO CUTHAJIA

3) Anst punbTpaIiuu BXOAHOTO CUTHAIA

4) Ins ycTpaHeHHs OIIMOOK BXOJHOTO CUTHAJIA

19 LIPAP umeroT npeuMymiecTBo Mo CpaBHEHUIO ¢ apaboIudecKoi aHTEHHOM:
1) B xonuaecTBe OpMUPYEMBIX JIYIE€H U CKOPOCTH CKAaHUPOBAHHMSI MPOCTPAHCTBA
2) B menb11eM Bece U rabapuTHBIX pa3Mepax

3) B mpocTote KOHCTPYKIH

4) B HU3KON CTOMMOCTH M3TOTOBJICHUS

20 LIPAP umeroT mpeuMyIecTBO 0 CPaBHEHHIO ¢ Tapabonndeckoil anTeHHOMK

1) B Bo3mMokHOCTH (hOpMHPOBaHUS aJaITUBHON AMArpaMMbl HAIIPABJICHHOCTH

2) B Bo3moxHOCTH (hopMupoBaHus Oosee y3KOM AuarpaMmbl HAIpaBICHHOCTH MPH OJAWHAKOBOM
pa3Mepe aHTeHH

3) B Bo3MokHOCTH (POPMUPOBAHUS JHATPAMMBbI HAIPaBIEHHOCTH 0€3 OOKOBBIX JIEIECTKOB

4) B BosMokHOCTH (hopMUpOBaHUS OOJIee MUPOKOW TUArpaMMbl HAITPaBICHHOCTH MPU OJUHAKO-
BOM pa3Mepe aHTeHH

14.1.2. Dx3aMeHALIHOHHBbIE BOIPOCHI
1. Knaccudukanus gpazupoBaHHBIX aHTEHHBIX PEILIETOK MO 00JIACTH MPUMEHEHHUS B COBPEMEHHBIX
pasvoJIOKALMOHHBIX CUCTEMAX.
2. Knaccudukanusi ¢pa3upoBaHHBIX aHTEHHBIX PEHIETOK B COOTBETCTBHM C UX TEXHMYECKUMHM Xa-
PaKTEpPUCTUKAMHU.
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3. OcobeHHOCTH TpUMEHEHUS (Pa3UPOBAHHBIX AHTEHHBIX PEIICTOK B AKTUBHBIX M MACCHUBHBIX pa-
JTUOJIOKAIIMOHHBIX CHCTEMaX.

4. OCHOBHBIE TTAPAMETPHI U XaPAKTEPUCTUKH (Da3MPOBAHHBIX AHTEHHBIX PEIIETOK.

5. MaremaTtunueckas Mozieib (pa3upOBaHHBIX AHTEHHBIX PEIIETOK, €€ AIEMEHTOB U Y3JI0B.

6. XapakTepUCTUKU HANpPaBJICHHOCTH (pa3sMpOBaHHONW aHTEHHOW PELIETKH.

7. Koo dunueHT HampaBiIeHHOTO AEHCTBUS U KO3(PGUIIUCHT yCWICHHs (pa3upOBAaHHON aHTCHHOU
PEILIETKH.

8. CBsi3b XapaKTEpUCTUK HAMPaBIECHHOCTH (ha3MpOBAaHHONW aHTEHHOW PEIIETKU C IIaroM PEIIeTKH
Y CBOWMCTBaMU HANPABICHHOCTH OTACIBHBIX U3TydaTesei.

9. CuHTe3 auarpaMMbl HalpaBJICHHOCTH (pa3upoBaHHOM aHTEHHOM PEIICTKH IO 3aIaHHBIM Xapak-
TEPUCTUKAM HaNpaBIeHHOCTH, KOd()(PHUIIMEHTA YCUICHHS | T.II.

10. Metonsl popMUpOBaHUS AMArpaMM HAIMPABIEHHOCTH B MHOTOIYYEBBIX (Da3MpOBaHHBIX aHTEH-
HBIX pelIeTKaX.

11. CtpykrypHas cxema 1uppoBbIX (ha3supOBAHHBIX AHTCHHBIX PEIICTOK.

12. MeTozp!l u anropuTMbl HPPOBOro GOPMUPOBAHUS TUATPAMMBI HAMIPABIEHHOCTH (ha3UpPOBaH-
HBIX aHTEHHBIX PEIIETOK.

13. OcobeHHOCTH MOCTPOEHUS LU(PPOBBIX AHTEHHBIX PEIIETOK JUIsl aKTUBHBIX W MACCHBHBIX pa-
JTUOJIOKAIIMOHHBIX CHCTEM.

14. Metoap! popMupOBaHHS aAANTUBHON JUarpaMMbl HAMPaBICHHOCTH B U(PPOBLIX (a3upoBaH-
HBIX aHTEHHBIX pellIeTKaX.

15. Meronpl mMoAaBIeHUS TIOMEX, MPUMEHIEMBIX B PaIUOIOKAIIMOHHBIX CUCTEMaxX ¢ MU(POBBIMU
AHTCHHBIMU PELICTKaMH.

16. ABTOKOMITIEHCAIIMOHHBIA METO]| MOJABICHUS AKTHBHBIX ITYMOBBIX MOMEX B PaJAHOIOKAIIMOH-
HBIX CUCTEMaXx C HU(POBHIMU aHTEHHBIMU PELIECTKAMH.

17. Hudposbie MeTobI HOpMHUPOBAHHS TUATPAMM HAPABICHHOCTH B MHOTOIYYEBBIX (ha3MpOBaH-
HBIX aHTEHHBIX pellIeTKaX.

18. IIpoektupoBanue Gpa3upOBAHHBIX AHTEHHBIX PEMIETOK C MOMOIIBIO MPUKIATHBIX CHCIIHATN3H-
POBaHHBIX MTporpamMm (Ha mpumepe nporpammel Fazar 4.1).

19. TIpoektupoBanue (Ha3MpPOBAHHBIX AHTCHHBIX PEIIETOK C TMOMOIIBI) CIECIHATU3UPOBAHHBIX
nporpamm CBY monemupoBanus (CST, HFSS u 1.11.).

20. IIpoexTupoBaHue paguOIOKAIMOHHBIX CHCTEM C IU(PPOBBHIMH (Pa3upOBAHHBIMH AHTEHHBIMU
peIIeTKaMu ¢ TTIOMOIIBIO CTICIIHAIM3UPOBAHHBIX TiporpaMMm (SystemVue, Phased Array System Toolbox).

14.1.3. Tembl 0NIPOCOB HA 3aHATUSX

AHTEHHBIE PEIIETKH JJI1 COBPEMEHHBIX PaJIMOJIOKALIMOHHBIX CUCTEM. THIIBI aHTEHHBIX PELIETOK U
ux kinaccuukanus. da3upoBaHHbIE AHTEHHBIE PELIETKU. AHTEHHbIE PEIIeTKU ¢ 00pabdOTKOW CUTHaja.
[ludpossie anTeHHbIe peuieTkH. OCOOEHHOCTH KOHCTPYKLUH IACCUBHBIX M AKTUBHBIX AaHTEHHBIX pelle-
TOK. AKTHBHBIE TIepeiatolne (pa3upoBaHHbIE aHTEHHBIE PEIIETKH B PaJAHOJIOKAMOHHBIX CUCTEMAX.

OcHOBHBIE MapaMeTpbl M XapaKTEPUCTHKH aHTEHHBIX pemieTok. Koadduiument nanpaBieHHOro
JeNCTBUS aHTEHHBIX penieTok. OnpeesieHne reoMeTpUYeCKUX XapakTepUCTHK (pa3upOBaHHBIX AHTEHHBIX
pewetok. [lonoca nponyckanus GpasupoBaHHBIX aHTEHHBIX pelieToK. MaTemaTndeckue Mozenu (hazupo-
BaHHBIX AHTEHHBIX PEIIETOK, €€ 3JIEMEHTOB U y3510B. CHHTE3 JuarpaMMbl HAIIPaBI€HHOCTH (a3upOBaH-
HOM aHTCHHOU PELICTKU.

[Mudposoe ¢dopMupoBaHue AuarpaMMmbl HalpaBICHHOCTU B (Pa3sMpOBAHHOW aHTEHHOW peIIeTKe.
AnroputMsl UG poBoro GOpMUPOBAHUS TUarpaMMbl HanpaBiIeHHOCTU. BapuanTtel moctpoenus nudpoBo-
ro auarpammooOpazoBanusi. OcOOEHHOCTH KOHCTPYKIMM MMACCUBHBIX U AKTUBHBIX HU(MPOBBIX aHTEHHBIX
PELIETOK.

[TonsiTne aganTUBHON aHTEHHOW pemeTkd. OnTUMaIbHBIM BECOBOM BEKTOpP. MeETObI OIIEHKH BeE-
coBoro Bekropa. [Ipsmble METOIBI OLIEHKH BECOBOIO BeKTOpa. MTepalmoHHbBIN METOJ OLEHKH BECOBOIO
BekTopa. [loTeHnanbHple BO3MOXKHOCTH aJJalITUBHBIX AHTEHHBIX peleToK. PakTopsl, NPEnsTCTBYOIINE
JOCTHKEHUIO OTEHIMAIbHBIX XapaKTEPUCTHK aJallITUBHBIX aHTEHHBIX PELIETOK IIPU UX TEXHUYECKOM pe-
aJU3alnH.

O0630p crnenuaIn3upPOBaHHOIO MPOTPAMMHOTO 00eCIIeueHHs ISl MOJEIMPOBAHUS U MTPOEKTHUPOBA-
HUS aHTEeHHBIX pemeTok. MonenupoBanue anteHHol pemetku B CAIIP «CST MICROWAVE STUDIO».
MopnenupoBanue aHTEeHHOM pemeTku B cpene Matlab.

CornacosaHa Ha noprane Ne 26481 16



14.1.4. Bonnpochl Ha coleceoBaHNe

1. V3 xakux 2JIeMEHTOB COCTOUT (pa3upoBaHHAsI aHTEHHAs PEIICTKA.

2. HazoBuTE OCHOBHBIE IPUHILIMIIBI IOCTPOCHUSI aHTEHHBIX PELIETOK.

3. ChopmynupyiiTe TeOpeMy NMEPEMHOKEHUS U YKaKUTE 001aCTh €€ MPUMECHECHHUS.

4. HazoBHTE OCHOBHBIE CIIOCOOBI ANIEKTPUUYECKOr0 cKaHMpoBaHus. [losicHuTe crocod ckaHupoBa-
HUsI, UCTIOJIb3yEeMbIN B TaHHOM padoTe.

5. Yxkaxute criocoObl ycTpaHeHUs: AUPPAKIIHOHHBIX MAKCHMYMOB.

6. UeM ompenenseTcs MUPUHA JUarpaMMbl HalPaBIE€HHOCTH

AQHTEHHBIX PEIIETOK?

7. O0BsicHUTE PUYUHY U3MEHEHHS (OPMBI AUAarpaMMbl HAPaBICHHOCTU NPU CKaHUPOBAHUU.

8. O0bsicHUTE BAMAHUE TUCKpeTa (da3bl HAa POpMy TUarpaMMbl HAPaBIEHHOCTH.

9. KakoBo BiIMsSHHE aMIUIUTYIHO-(A30BOTO pACIpeNeieHUs] B PACKPbIBE PELICTKH Ha BEIUYUHY
KH/ u ¢popmy auarpammbl HaripaBIeHHOCTH?

10. YkaxxuTe KpuTepuH BHIOOPA BBICOTHI PACIIOJIOKEHUS M3TydaTesIel HaJl SKPaHOM.

11.B uem nposiBisieTcs B3aUMHasl CBSI3b MEX]ly U3JIydaTesIsIMU PE30HAHCHOTO THUIIA B PELLETKE?

12.B ueM 3akiaro9aeTcsi MPUHIIMI CO3/IaHus TpeOyeMoro (a30BOro pacipeeeHUs, HCTIOIb3YEMBbIi
B pabore?

13. IIpuBeauTe cXeMy MUTAHUS aHTEHHOM PEIIETKH, KOTOpask UCIIOJIB3YETCsl B JAaHHOM padoTe.

14. TosicauTe MpUHIUN pabOThI KOMBIIEBOTO JICIUTEINST MOLITHOCTH.

15.B yeM cOCTOUT OTIIMYME JUarpamMMbl HalpaBICHHOCTU M3JIydaTessl B PEIIeTKE OT AMarpaMMbl
HaIpaBJIEHHOCTH U30JINPOBAHHOIO U3JlydaTesis?

16. OOBsicHUTE METOJIMKY CHATHUS U IIOCTPOCHUS JUArpaMMbl HalIPaBIECHHOCTH PELIETKH.

17. ChopmynupyiiTe NIPUHLIUI BEIOOPA MEKIIEMEHTHOTO PACCTOSHHS B @aHTEHHBIX peIIeTKaX.

18. Yto Ha3biBaeTcs Mmoaysem npueMuoi ADAP?

19. HazoBure coctaBHble yacTu Moyt npueMHoid ADAP u

0O0BSICHUTE UX Ha3HAYCHHUE.

20. Yro Takoe AUCKPETHOCTH (ha3upoBaHUs, C UYeM OHA CBs3aHa?

21. Kak BausieT TUCKPETHOCTh (pa3upOBaHUS HA OCHOBHBIC

xapakrepucTuku ADAP?

22. Onpenenure 3HEpreTudeckuil noreHman npueMaon ADGAP

yepe3 €€ OCHOBHBIE TAPaMETPHI.

14.1.5. Tembl JOMAIIHHUX 3aJaHAN
1 Crpykrypnas cxema LIOAP.
2. [Mpunanumne! padotel angantuBHbIX [[DAP.
3. MonenupoBanne LIOAP 11 paguoTEXHUUECKUX CUCTEM. .

14.1.6. Tembl 1a00paTOpHBIX padoT
WccnenoBanne xapakTepUCTUK aHTEHHBIX PEHIETOK
HccnenoBanue xapakTepUCTUK HU(POBBIX AHTEHHBIX PELIETOK
MonenupoBanue paguoTexHudeckux cucreM ¢ GAP

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mun; ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TEJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmuma 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4JaroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
ciyxa

C napymenussmu | CobecenioBaHue 110 BOIpocaM K 3a4eTy, | [IpenMyliecTBeHHO yCTHas IpoBepKa
3peHus OIIPOC 110 TEPMUHAM (MHIMBUYaJIbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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