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1. OBLIAS XAPAKTEPUCTHUKA JUCIHHUIIVIMHBI Antenns:, CBU-ycTpoiicTa 1 ux

TEXHOJIOTHH

1.1.AHHOTAIMS COAEPKAHNSA JHCIHIIIHHbI

Hacrosmas mnporpamma 0Oa3upyercss Ha BY30BCKMX JHMCUMIUIMHAX, COOTBETCTBYIOLIMX
rocy/lapcTBEHHOMY  0Opa3oBaTeJIbHOMY  CTaHJapTy 1o  HampaBieHHI0O  «PaanorexHukay:
PaIHOTEXHHYECKHE WEMM M  CHUTHAbl; 3JEKTPOJMHAMHUKA W  PaclpOCTpPaHEHHE PaJHOBOJIH;
CXEMOTEXHHKA AaHAJOrOBBIX YCTPOHCTB; CXEMOTEXHHMKA LH(POBBIX YCTPOMCTB; MHKPOIPOLIECCOPHI;
yerpoiictBa CBY M aHTEHHbBI; 3JEKTPOHHMKA; OCHOBBI (OpPMHpOBaHHS M 00pabOTKM CHIHAJIOB;
yCTpoiicTBa IpHeMa M TNpeoOpa3oBaHUSl CHTHAJIOB; BBIYHUCIHTEbHbIE YCTPOHCTBA M CHCTEMBI;
PaTHOTEXHUYECKHE CUCTEMBI.

1.2, 5I3pIK peaJH3auHH AHCHHIVIHHBI — PYCCKHIA.

1.3. Ilnanupyemsbie pe3yabTaThl 00y4eHHS MO JHCHHILIHHE

B pe3ynbraTe OCBOCHMS AMCLUIIIMHBI ACIUPAHT JOJIXKEH:

3HaTb:
- TapaMeTpb! ¥ XapaKTePUCTHKHA OCHOBHBIX JIMHUI Iepe/iaiu, HCIOJIb3YIOLIMXCS IIPH pa3paboTke
yerpoiicte CBY u anTeHH;
- MeTo/1bl pacueta yerpoicTB CBY 1 sKkcriepuMeHTaIbHbIE METOIbI H3MEPEHHST UX XapaKTEePUCTHK;
- KOHCTPYKLIMH THITOBBIX 3JIeMeHTOB TpakToB CBY, MeTo/1bI MX MPOEKTHPOBAHHS M ONTHMH3ALINH;
- napaMeTpsl ¥ XapaKTepHCTHUKH aHTEHH Pa3IMYHOTO HazHaueHHst. MeTo/1bl MaTeMaTHUEeCKOro 1
(pu3nueckoro moaenupoBanus anTeHH. OCOOEHHOCTH KOHCTPYKIMiT aHTEHH Pa3IMYHBIX YaCTOTHBIX
JIMANa3oHOB M MOPSIJIOK MX MPOEKTHPOBAHHUSI;
- OCHOBHBIE CIIPABOYHO-HH(OPMALMOHHBIC H3/IaHUs B COOTBETCTBYIONIEH 00/1aCTH 3HAHHIA.

YMeTb:
- HaXOJMTh U aHAJIM3HUPOBATh HH(POPMALHMIO O COBPEMEHHBIX MOAX0aX K MPOSKTHPOBAHHIO YCTPOHCTB
CBY u anrtenH. [IpoektHpoBaTh UX Ul pa3INUHbIX IHANIa30HOB H YPOBHEH MOIIHOCTH;
- IIPOM3BOJIMTD PACYETHI IEPBHUYHBIX U BTOPUUHBIX MaPAMETPOB aHTEHH, ONITHMH3HPOBATh HX
reOMETPHUYECKHE U JJIEKTPUYECKHUE ITAPAMETPbI, YTOUHSATH pa3Mephbl MOC/Ie SKCIIEPHUMEHTATBHOTO
MOJACITHPOBAHHA,
- HMCI10J1b30BaTh HAYYHO-TEXHHYECKYIO H CIIPABOYHYIO JIMTEPATypy.

Branets (leMOHCTPHPOBATH HABLIKK U OIIBIT JESTEIILHOCTH):
= METO/IaMH BBITIOJIHEHUS! MHIKEHEPHBIX PACUETOB M NPUHSTUS NPOeCCHOHATBHBIX PELLeHHUIT 10
npoekTHpoBaHHIO ycTpoiictB CBY u anTeHH;
- METO/IaMHU, HEOOXOMMBIMH JUIs BEIOOPA KOHCTPYKTOPCKMX PEILICHHI C y4eToM TpeOoBaHHii
HaJIE)KHOCTH, YCTOHYMBOCTH K BO3/ICHCTBHIO OKPY KaIOLIEH Cpe/ibl, JIEKTPOMArHUTHOH COBMECTHMOCTH U
TEXHOJIOTHYHOCTH;
~ METO/IaMH TIPOBEICHHSI PACUETOB U BBIMUCIUTENBHBIX IKCIIEpUMEHTOB Ha DBM 115 oLieHKH
nokasareseii 3 QeKTUBHOCTH YCTPOHCTB;
- HaBBIKAMHM KCTIEPUMEHTATILHOTO MCCIE/IOBaHHS XapaKTEPUCTUK U napamMeTpoB ycTpoiicts CBY u
AHTEHH, M3MEPEHUS UX [TapaMeTPOB;
- MeTo/1aMH PabOTh! ¢ HAYYHO-TEXHHYECKOH JOKYMEHTALUEeH, TEXHHYECKOI JIMTepaTypoii U IpyruMu
HH(OPMALIMOHHBIMU HCTOYHHKAMM JUIS peleHUs Mpo(eCCHOHANBHBIX 3a71au.



1.4. O0beM JHCHHIIJIHHBI

Pacnpenenenue oGbema
O0beM THCUHILIHHBI JHCUHIIJIHHBI [0 CEMECTPAM
(uac.)
No Buab! yueGHoii paboTsl B T.u.
n/ Beero KOHTAKTH 4
n 4yacoB asi pabora
(uac.)*
. | AyanTopHble 3aHATHS 4 4 4
| Jlekuun 4 4 4
4. | CamocrosiTeibHast paboTa
ACIHPAHTOB, BKJIIOYasi BCe BH/BI 104 0,6 104
TeKyHleil aTrecTaluu
5. ¢
IIpoMexyTOUHASI ATTECTALIHS 36 2,33 9
6. | Odmuii o0beM 1Mo yueOHOMY IJIAH
¥ s 108 6,93 108
vac.
7. | O0muii 06bemM 10 yuedOHOMY ILJIAHY, 3 3
3.e.
2. COAEPXAHHUE JUCHUITIMHBI
Kon
Pazpnen, Tema
pasaeda, Conepxanune
AHCIHIUTHHBI
TeMbl
[TocTanoBKa 3aga4 1MEKTPOAMHAMHUKH, METObI UX
Pl O61mast TeOpHst AHTEHH U PeHICHEH
CBY-ycTpoiicTB PacnpocTpaHeHue paIMOBOJIH B IPUPOAHBIX YCIIOBHUSX
YucIeHHBIE METO/1bI DJIEKTPOAUHAMHUKH
P2 Teopus n Texuuka CBU- YpaBHEHHUS JIEKTPOJAHHAMHUKH I HAMPABJIAEMBIX BOJIH
YCTPOHCTB Tumnbl HanPaBJIAIOMIUX CUCTEM
Teopus 3IEKTPOMAarHUTHLIX PE30HATOPOB
[Tpumenenue ob1el TeoOpHH CIOKHBIX BOJIHOBOAHBIX
ycTpoiicTs u Teopuu neneit CBY npu ucnosnb3oBanun
Pa3IMYHBIX HAMPABISAIOUIMX CHCTEM
[IpuHUMIIBI TOCTPOEHUS U METOABI IPOEKTHPOBAHH S
npuémornepenaomux ycrpoicrs CBY
P3 Teopus 1 TexHuka Teopus anTeHH
AQHTCHHBIX YCTPOUCTB H MHorosneMeHTHbIE aHTEHHBI (PEIIETKH)
CHUCTEM ”
AHTEHHBIE PEUIETKH € JIEKTPOHHBIM CKAHUPOBAHHEM
YuciieHHBIH 37eKTPOAMHAMUYECKHH pacuéTa OCHOBHBIX
THIIOB @HTEHHBIX YCTPONUCTB U CUCTEM
P4 [TpoexTupoBaunue u CoBpeMeHHbIE KOMITBIOTEPHBIC TEXHOJIOTUH

ONTUMU3ALHUA AHTCHH U
CBUY-ycTpoiicTB, a Takxe
TEXHOJIOTHS UX
NPOU3BOJICTBA

NPOEKTUPOBAHUS, PacuéTa ¥ ONTHMHU3AIMH AHTCHHBIX U
CBY - ycTpoHCTB IIMPOKOTO MPUMEHEHHS

MeTo/1bI TEXHOIOTMH KOHCTPYHPOBAHUS AHTEHHBIX H
CBY-ycrpoiicTs




3. OPTAHU3ALIUS MPAKTUYECKUX 3AHATUIL, CAMOCTOATEJLHOMN PABOTHI 11O
JUCIUITIJIMHE

3.1. IlpakTu4yeckue 3aHATHSA
He npeaycmoTtpeno.

3.2. IlpuMepHasi TeMATHKA CAMOCTOSTEILHOI PadoThI

3.2.1. IIpumepHsblii nepedyeHb TeMm pedeparos (3cce, TBOPUYECKHX padoT)

Temartuka pedeparoB omKHA paccMaTpUBATh AHATUTHYECKHI 0030 HAayYHO-TEXHHYECKOI
JINTEPATYPBL.

1. OcHOBHBIC HaNpaBJIEHUs PAa3BUTHSA AHTCHHOM TEXHUKH.

2. CoBpeMeHHbIe npobems! pa3BuTust CBY ycTpoicTs.

3. PazBuTHe uncneHHbIX MeTo10B pacyeta CBY ycrpoiicTs.

O6beM pedepara 20-25 cTpaHul] MALIMHOMMCHOTO TeKCeTa (hopmara A-4.

3.2.2. IlpumepHasi TeMATHKA UHOUBUOYAIbHLIX WIIH TPYTIIIOBBIX MPOEKTOB
He npenycmotpero.

4. ®OHA OHEHOYHBIX CPEACTB JJIsI TIPOBEJAEHUSI TEKYUIEH H
INPOMEXXYTOYHOH ATTECTAIUHA 11O JUCHHUTIJIMHE (ITpnaoxkenue 1)

4.1. KPUTEPUU OIEHUBAHHS PE3YJbBTATOB KOHTPOJIBHO-OIIEHOYHBIX
MEPOINIPUSITUA TEKYIUEM W INPOMEXYTOYHOM  ATTECTAIIMU IIO
JUCLUILJIUMHE

HpHMGHﬂi{)TCﬂ YTBCPKACHHBIC Ha Ka(be,upc KPHTCPHH OLICHHBAHHA ,IIOCTH?KCHHﬁ aCl'IHpa‘HTOB 1o
KaKJIOMY KOHTPOJIBHO-OLICHOYHOMY MEPOIIPHATHIO. Cucrema KPHTEPHUEB OLCHHBAHHA OIIHPACTCA Ha
TPH YPOBHA OCBOCHHA KOMIIOHCHTOB KOMHCTCHLIHﬁ: HOpOTOBB[ﬁ, I'[OBbIU.IeHHbIﬁ, BBICOKHIA.

Komnonenrsi IIpu3naku ypoBHsI 0CBOEHHSI KOMIIOHEHTOB KOMIeTeHuii
KOMIETeHLHI IOPOrOBbIi MOBbIIIEHHBIN BBICOKHH

3nanus ACTHpPAHT JEMOHCTPUPYET | ACIUpPAHT ACIUPAHT MOXKET
3HaHHE-3HaKOMCTBO, JEMOHCTPUpYET CaMOCTOATEJILHO
3HAHHE-KOIUIO: y3HAeT AHAIMTHYECKHE 3HAHHUS: H3BJIEKATh HOBBIC 3HAHUSA
OOBEKTBI, ABJICHHUS U YBEPEHHO BOCIIPOM3BOJHUT | M3 OKPYIKAIOLIEro MHpA,
IIOHATHA, HAXOJHUT B HHUX H ITOHHUMAET IMOJIYUCHHBIC TBOPHECKH HX
pasyinyMs, NPOSABIISIET 3HaHUs, OTHOCHUT MX K TOH | MCII0JIb30BaTh AJId
3HAHHE HCTOYHHKOB HJIM HHOH NPHHATHS pEUICHUH B
noJiyuyeHus uHpopmalu, KJlacCH(PUKALIMOHHOI HOBBIX ¥ HECTaHIaPTHBIX
MOJKET OCYLUIECTBIIATD rpyrnre, CaMOCTOATEIbHO | CUTYaLHsX.
CaMOCTOSTEJIBHO CHUCTEMATH3HPYET HX,
PETPO/IyKTHBHBIE ICHCTBHA | YCTAaHABIIMBAET
HaJl 3HAHUAMH Iy TEM B3aUMOCBS3H MEXKIY
CaMOCTOSATEILHOIO HHMH, IPOJIYKTHBHO
BOCIIPOU3BEJICHUS U NPUMEHSET B 3HAKOMBIX
MPHMEHEHMs MH(OPMALIMHU. | CHTyalHsX.

Ymenus ACIHUpPAHT yMEET KOPPEKTHO | ACIIHPAHT yMeeT AcnupaHT ymMeer
BBITTOJTHATE NPEANUCAHHBIE | CAMOCTOATENIBHO CaMOCTOSITEJIBHO
JIEHCTBUSA 110 HHCTPYKIUH, BBINOJIHATE JEHCTBHSA BBITOJIHATD JAEHCTBUA,
QITOPUTMY B HU3BECTHOM (npuemsl, onepanuH) 1o CBSI3aHHBIE C pELIEHHEM
CHUTYALIMH, CAMOCTOATEJILHO | PEIICHHIO HECTAHAPTHBIX | MCCIIEI0BATEIBLCKUX




BBIITOJIHAET ACHCTBHUS 110 3a1a4, Tpedyoumx 3aj1a4, IEMOHCTPUPYET
PELIEHHIO TUIIOBBIX 3aJla4, | BbIOOpa Ha OCHOBE TBOPYECKOE
TpeOyromux Beibopa u3 KOMOMHALMK HM3BECTHBIX | MCIOJIb30BaHHUE YMEHHI
YHClIa M3BECTHBIX METOJIOB, | METOOB, B (TexHoONOrNMiA)
B IIpe/icKa3zyeMo HeTIpe/icKa3yeMo
H3MEHSIOUIEHCs CHTYAllMK H3MEHSAIOLIEHCS CHTYaLlUH
JIuuHoCTHBIE | ACIMpaAHT UMEET HU3KYIO ACIHpPAHT UMeET ACIHpPaHT UMeeT
KavecTBa MOTHBALHIO yueOHOMH BBIPAKEHHYIO MOTHBALIMIO | Pa3BUTYIO MOTHBALIHMIO
JEATETbHOCTH, NIPOSIBIISET y4eOHOI 1esTebHOCTH, y4eOHOI U TpyHOBO#
Oe3paznuynoe, JIeMOHCTPHPYET JIeSATeNbHOCTH,
0e30TBeTCTBEHHOE MIO3UTUBHOE OTHOLICHHE K | MPOSBIISET
OTHOLLEHHE K yuebe, oOy4denuio u Oyayuiei HacCTONYMBOCTH U
MIOPYUYEHHOMY eIy TPY/JIOBOM JICATENLHOCTH, | YBJIEUEHHOCTb,
MPOSIBJIAET AKTHBHOCTb. Tpyznoodue,
CaMOCTOSITENIbHOCTb,
TBOPUYECKH M MOAXO/.
4.2. OLIEHOYHBIE CPEACTBA  1JIsd INPOBEJEHUA TEKYUIEH 151

MNPOMEXYTOYHOM ATTECTALIUU

4.2.1. Ilepeyennb NpHMepPHBIX BONPOCOB /ISl 3a4€Ta
He npenycmotpeno.
4.2.2. IlepevyeHs NPHUMEPHLIX BOMPOCOB /ISl IK3aMeHA

1

YpaBuenns MakcBeiia Ul HECTAallMOHAPHBIX M MOHOXPOMATHYECKHMX MoJieil. MarepuanbHbie
YPaBHEHHsS U THIBI CpeJl. BeKTOpHblE M CKalIspHBIE MOTEHIHAIBI IEKTPOMATHHUTHOTO MOJIS.
Bonnosele  ypaBHeHuss W ypaBHeHus ['enpmronmbua. ['paHduHble  yClOBHsA. DHEprus
9JIeKTpoMarauTHOro nojsi. Teopema Ymosa-IloiiHTuHra.

[TocTanoBKa 3amau 37MEKTPOAMHAMMKH, METOABI MX pelleHds. BHyTpeHHHE M BHEIIHHWE 3a/auyu
9JIEKTPOoAMHAMUKH. Teopema eIHHCTBEHHOCTH.

CB0oOO/HEIE 27IEKTPOMArHHTHBIC BOJIHBI KaK PEIICHHS OXHOPOHBIX YPABHEHUIH 31€KTPOMHAMHKH
B Pa3sHBIX CHCTEMAX KoopauHaT. [ockue oaHOpOHbIE BOJHBI B H30TPONHLIX Cpe/iax ¢ NOTEPSAMH
1 0e3 noTeph U B THPOTPONHBIX cpejax (miasMa U (GeppuT NMpH HAIUYMM [1OJMArHUYMBAHHA).
Bpalenue naockocTH nosispH3alii, pe30HaHCHOE morolerHue. HeMoHOXpoMaTHIeCKHE BOJHBI
B IMCIIEPrUPYIOIINX Cpeax.

BosHbl B aKTHBHBIX cpejlaX; MpEJCTaBJICHHE O BOJHOBBIX MpOLECCAX B HEJMHEHHBIX Cpesax.
[Tagenue nockoi OJHOPOIHOM BOJIHBI HA IUIOCKYIO IPAHUILLY pas/esa OJHOPOIHBIX H30TPOIHBIX
cpen. [lBoiiHoe npesIOMIICHHE Ha TpaHHUIle pa3/iesia ¢ THPOTPONHOI cpe/Ioii.

JlokabHO-IIIOCKKE BOJIHBI M TE€OMETPHYECKas ONTHKA. BIMsHHE HEOJHOPOIHOCTH Cpejlbl Ha
pacnpocTpaHEHHWE  pPAJMOBOJIH. YpaBHEHHS OSHKOHAIa W TepeHoca. YpaBHEHHE Jiydya.
Conpoposxnatomuii TpexrpanHuk @®peHens Ha jyde. VI3MeHeHHE MOJSPH3AUMHM BJOIb JIyda.
BosnuknoBenue kaycTuk. Pedpakiiis B HEOJHOPOIHBIX Cpejiax.

PacripocTpanenue pajMOBOJIH B TPUPOAHBIX YCIOBHAX. BiMsHMe 3eMHON IOBEPXHOCTH,
Tponocdepsl, HoHOCHEPBl, KOCMHYECKOr0 MPOCTPAHCTBA HA PACHPOCTPAHEHHE PATMOBOJIH.
Pacnipoctpanenune panuoBosiH B ypOaHH3UPOBAHHBIX 30HAX.

Hznyuenne 31eKTPOMAarHUTHBIX BOJIH. DJIEMEHTApHbIE M3JIydaTeNd. BIMKHAS U JaibHsS 30HBL
Teopema 3KBHBaNIEHTHOCTH, SKBUBAICHTHBIE [TOBEPXHOCTHBIE HCTOYHUKH.

OJNIEKTPOMAarHUTHOE TOJ€ 3aJaHHOTO pacmpelesieHuss BO30YKIAIOIMX TOKOB B CBOOOIHOM
npocTpaHcTBe. [IpHHIMNBI B3aMMO3aMEHAEMOCTH TOJICH, 3JIEKTPUYECKMX M MarHHTHBIX TOKOB,
NPUHLAIT BOMCTBEHHOCTH. [IpuHIMI snekTpoauHamMuyueckoro mojgobus. CeejneHue 3amauu o6
M3JIyYCHHH aHTEHH K MHTErPaJbHBIM M HHTErpo-AnddepeHHaIbHBIM ypaBHEHHSM,

SlBnenns u 3amauu audpakuuu. Crporas nocraHoBka AudpakuMoHHBIX 3anad. Judpaxuus Ha
UHIIMHApE, Wape ¥ KiuHe. MaTerpasbHble ypaBHeHHs B 3aa4aX AM(GPakuuyu U BO30YKIEHHS Tel
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CNOXKHON (OpPMBI. ACHMITOTHYECKHE METOJbI B KBa3HONTHYECKOH 001acTu: npuHOIHKEHHE
['toiirenca-Kupxroda u reomerpuyeckas Teopus AUppaKLuy.

YucneHHble METOABl  JMeKTpoauHaMuku. [locTaHOBKa 3ajauM, MpPEACTaBIEHHE TIOJICH,
QIrOPUTMH3ALUS 3a/ia4y BO30YXNISHUS, U3JTYyYCHHUST W IM(PaAKUMU JIEKTPOMArHUTHBIX TOJIEH H
BOJIH.

[Tpoexuuonnste metosl. [Iponecc Byonopa—T"anépkuna. [IpoekunOHHOE HANIOKEHHE MPAHUYHbBIX
ycioBuii. CBeJileHHe 3a/1a4 K paCCMOTPEHHIO IPAHHUHBIX YCJIOBHH.

JlMckpeTH3allMOHHBIE METOIbI. JleKkoMIo3nIMOHHbIA NpHHIKMI. MaTeMaTHYeCKOe MOJIETHPOBAaHUE
CJIOJKHBIX CTPYKTYP.

VpaBHEHHUS 3JIEKTPOJAMHAMUKY JUISl HANpaBiseMbIX BOJH. Teopus U kiaccuHKaius cBoOOHBIX
BOJIH B MPOJIOJILHO-PETYJISPHBIX HANPABJIAIOLUX CHCTEMAX.

Tunel HanpaBnsiowux cucreM. [lonble M KoakcHanbHblE BOJIHOBOABL JIMAJNEKTpHYECKHE
BOJIHOBOJIbI M JIMHUHM MOBEPXHOCTHLIX BOJIH. [l0JIble BOIHOBO/IBI ¢ YACTUYHBIM JUDJICKTPHUCCKUM
M THPOTPOIIHBIM 3aI0JIHEHHEM.

[ToIOCKOBBIE U MHKpPOIOJIOCKOBBIC JIMHHUH, IIENEBble M KOIUIAHAPHBIE BOJHOBOBL ONTHYECKHE
BOJITHOBOJIBI,  CBETOBOJABL.  3aMesiolmue  CTPYKTypbl.  MCKycCTBEHHBIE — JIMIJICKTPUKH.
KBazuontuyeckue Harpapisionue CHCTEMBI.

TexHHUECKHE XapaKTEPHUCTHKH W OCOOEHHOCTH KOHCTPYMpPOBaHHMS (DUIEPOB  pa3IMYHBIX
nuana3oHoB. KOHCTPYKTHBHO-TEXHOJIOTHYECKHE OCOOEHHOCTH MHKPOIIOJIOCKOBBIX JINHHH.

Teopust 2J1eKTPOMArHUTHBIX pe30HaTOpoB. ITosble pe3oHaTopsl. JuanekTpuyeckue 1 GeppuTOBLIE
pe3oHaropbl. Pe30HATOpbl Ha OCHOBE IUIAHAPHBIX CTPYKTYP. OTKpPBITHIE KBa3HONTHYECKHE
PE30HATOPBI.

TexHuueckre XapakTepUCTHKH U OCOOEHHOCTH KOHCTPYHMPOBAHHS PE30HATOPOB pPa3IHYHBIX
THIIOB.

Teopust  CNOXKHBIX  BOJIHOBOJAHBIX  yCTpOHCTB. MHOTOMOJOBBIE ~ MaTpPHMIILI  PaccesHus,
MPOBOIUMOCTH M CONMPOTHBJIEHHUS. OCHOBHBIE CBOHCTBA OJIHOMOOBBIX MATPHLI.

DKBHBAJICHTHBIE CXEMBI BOJHOBOIHBIX YCTpOHCTB. DnemeHThl Teopuu uened CBY. Kpyrossie
JMarpamMMBbl TOJIHBIX CONPOTHUBIIEHUH U POBOJUMOCTEH.

. IlpumeHenune oOlIeil TeOpUH CIOXKHBIX BOJHOBOAHBIX yCTpoiicTB u Teopuu ueneii CBU mpu

HCIOb30BAaHUH PA3JINYHBIX HATIPABJISIOINX CHCTEM.

®ujaepHble YCTPOMCTBA M HMX JJIeMEHTHl. MeToJbl COMIacOBaHHA.  Y3KONOJIOCHOE U
IIHPOKOMOJIOCHOe  corjiacoBanue. OrpaHuuenus Ha nosiocy coryacoBanus. Coracyromue
3JIEMEHTBI JUISl TMHUI pPa3HBIX THITOB.

DneMeHTHl  BO30YXKJIEHHMs BOJHOBOJAOB M pe3oHaropoB. CoelMHEHMS JIMHMI Iepenay,
ePeXO/HbIE 3JIEMEHTBI, BpALIAIOLINECs COYWICHEHHs. Pa3BeTBICHHs, MOCTOBBIE COCIMHEHHS.
HarnpaBiieHHbIE OTBETBHUTEIH.

VerpolicTBa peryJMpoBaHHs aMILUTUTYAHBIX, ()a30BbIX M MOJAPH3ALMOHHBIX XapaKTEPHCTHK.
ATTEHI0aTOpHI, (pa3oBpallaTenu, NoJspHu3aTopshl.

. YcrpoiictBa ¢ mnpumeHeHueMm (GeppuToB. BoJHOBOAHBIE, KOAKCHAJbHBIC, I10JIOCKOBBIE U

MHKPOIOJIOCKOBBIE (ha3oBparaTesIn, BEHTHIH, LHPKYIATOPBI H OTPAHHUHTEIH.

KoMMyTallMOHHBIE YCTPOWCTBA, NpHMeHEHHE (GEPPUTOB M IOTYNPOBOJHHKOBBIX 3JIEMEHTOB.
AHTCHHBIE TIEPEKITIOYaTEIIH.

YacToTHbIE (DUIIBTPBI, 3JIEMEHThI TeOpHH M Kiaccuukauus. Peanusauus (UIBTPOB B BHIE
BOJIHOBOJHBIX,  KOAKCHaJIbHbIX,  IOJIOCKOBBIX M  MHKPOIOJOCKOBBIX  KOHCTPYKIIHH.
[lepecTpanBaemble GUIBTPHI.

[IpyHUMIIBI TOCTPOEHHUsT U METOIBI NMPOEKTHpOBaHUs MpuéMO — mnepezaromux ycrpoicrs CBY.
Ocobennocti akTHBHBIX CBY-ycTpoiicTB Ha OCHOBE MOJYNPOBOAHHUKOBBLIX M MHHHATIOPHBIX
BAaKyyMHBIX MPUOOpPOB (re€HEepaTopbl, YMHOXKHTEJIH YacTOThl, MAaJOLIYMSLIME YCHIIUTEIH).
[IpuMeHeHHe OUIOJISAPHBIX M TIOJIEBBIX TPAH3UCTOPOB, JIABUHHO-IIPOJIETHBIX JIHOJI0B, TYHHEJIbHBIX
I10/10B ¥ anoaoB ["aHHa.

. Ocobennoctu mMouHeix CBU-ycTpoicTB (KJIMCTPOHHBIE YCUITHUTENH, MArHETPOHHBIE I€HEPATOPHI

u renepatops! Ha JIBB u JIOB).
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[laccuBuble HenmuHeiHble CBY ycrpoiicTBa Ha monynpoBOAHHKOBBIX nmpudopax. TpansznucropHbie
¥ JIMOJIHBIE NTPeoOpa3oBaTeH YacTOTHL.

: Teopun A TEXHHKa nepegadd CUrHaJioB 10 BOJIOKOHHO-ONTHYECKHM JIMHHAM CBA3H.
32,
33.
34.

[Tpumenenne CBY — ycTpoiCTB M CHCTEM B TEXHOJIOTHH ITPOU3BOACTBA, OMOJOTHH H MEJIMLIUHE.
UHCcneHHBIN 2NIEKTPOAMHAMHYECKHH pacuéT OCHOBHBIX THIIOB CBU-ycTpoiicTB.

Teopus anrenn. IIpuéMHas U nepenaroias aHTEHHBI, UX OCHOBHEIE MapaMETPbl H TEXHHYECKHE
xapakTepucTHkd. COOTHOIIEHHE pPEXKHUMOB npHéMa M Iepellayd, Teopema B3aMMHOCTH.
Dd¢exrTrBHas NOBEPXHOCTh aHTeHHBI. OOpaTHOE U3TyYeHHe NpHeMHOI aHTeHHBbl. [Ipubianxenue
3a/laHHBIX TOKOB WU IPUMEHEHWE CBEIEHMH 00 2JIeMEHTapHBIX H3JIy4darTesisiX B TEOPUH aHTEHH.
VYyeT BIMSHHUSA 3¢MHOI MOBEPXHOCTH H SKPaHOB.

CucreMa OIHOTHIHBIX H3ay4aTeneii. Teopema INEepeMHOXKEHHSA JaUarpaMM. OKBHBAJICHTHBIE
pewérkn. HenpepriBHEBIE pacnpeneneHus. BausHaue aMImnTyAHO-(a30BoOro pacrnpeaeneHus moJs
H KOH(pUrypallHH amnepTypbl Ha OCHOBHbIE XapaKTEpPUCTHKH aHTEHH. CTaTUCTHYECKHE
XapaKTepUCTUKH aHTEHH.

MHoroasneMeHTHbIe aHTEHHBbI (peETKH). B3aumMoaeincTBHE JIEMEHTOB, METO/ HAaBOAUMBIX 3.1.C.
B NpUOJIMIKEHUH 3aJaHHBIX TOKOB.

QaszuposBanuble anrtenHsle pewerkn (PAP). UYacrotHoe, ¢azoBoe u (asovacToTHOE
ckanupoBaHue. JIUCKpeTHBIM M JAUCKPETHO-KOMMYTAaUHOHHBIH  Mertonsl. [Ipubmmxenue
OeckoHeuHOH pereTkH, Teopema Mioke. MHOroyUeBble aHTEHHBIE PEIIETKH.

Borpock! cuaTe3a anTeHH. CBepXHANpaBIeHHOCT. THNBI @aHTEHH U MX pealu3alis B pa3jInyHbIX
Jana3oHax BOJIH.

AHTEHHBI JUIMHHBIX, CPEIHUX M KOPOTKHUX BOJIH. BubparopHsle aHTeHHBI Uit Anana3oHoB KB u
YKB. AntenHb! Oeryliei BOJIHbI JUCKPETHOTO M HETPEPBIBHOTO THUIIOB.

CnupanbHble, AMIIEKTPUYECKHEe W pPeOpHCTO-CTEP)KHEBBIE AHTEHHBI. JacTOTHO-HE3aBMCHMbIE
aHTeHHbI. PynopHble, 3epKalibHbIe, TUH30BBIE, 1IeIeBble H Apyrue anTeHHb! CBY.

AHTEHHBIE PeMIETKH ¢ MEKTPOHHBIM cKaHHpoBaHueM. Cucremsl ynpasnenus @AP, npumenenue
(eppuTOB M IMOJYNPOBOAHHKOBBIX 3JieMeHTOB. AKTHBHBIE peléTku (ADPAP). IIpuemo-
nepenaomme Moayian. CaMo(OKYCHPYIOIMECS aHTEHHbIE CHCTEMbl. MalolyMsIHe aHTEHHBIE
cHCTeMBbl. AHTEHHBI C MOJICJIMPYEMBIMH NapaMeTpamMH. ANaNTHBHBIC AHTEHHBI. AHTEHHBI JUIA
IIHPOKOMOJOCHBIX CHIHAJIOB. AHTEHHBIE CHCTEMBI C PEryJHpPYEMBIMH IOJAPH3ALHOHHBIMH
XapakTepucTHKaMu. MOHOMMITYJIbCHBIC aHTEHHBIE CHCTEMBI.

.HHBFP&MMOO'G]JEBOB&HHC DAP ¢ moMoOIBEI0 ONTHYECKHMX METOMOB. BOJIOKOHHO-ONTHYECKHE H

rubpuHbIe Auarpammoodpasyromue cxeMsl (JIOC) ®AP. PagnoonTHyecKue aHTEHHBI.

V4ér 0coOeHHOCTEH pacrpocTpaHeHHsT paJUMOBONH W PACIOJIOKEHHS aHTEHHBL. Bomnpocsl
Ha&XHOCTH AaHTEHHO-(DUIEPHBIX YCTPOHUCTB.

M3mepeHne mapaMeTpoB aHTEHHO-(DUAEPHBIX YCTPONCTB.

.Hpumeuelme AHTCHHBIX YCTPOﬁCTB H CHCTEM B TCXHOJIOTHH IPOH3BOJICTBA, OuoNloruu u

MEIULMHE.

UKcIeHHBIH 2JIEKTPOIMHAMHYECKHIT pacuéTa OCHOBHBIX THITIOB @HTEHHBIX YCTPOHUCTB H CHCTEM.
CoBpeMeHHbIC KOMITBIOTEPHBIE TEXHOJIOIMH TPOEKTHPOBAHUS, pacuéTa U ONTHMH3AIMH aHTCHHBIX
1 CBY — ycTpoHCTB LUHPOKOro mpuMeHeHHs. Mojenn 0a30BbIX 2JIEMEHTOB pPa3HBIX YPOBHEH.
CocraBiieHre MOJICITH CIIOKHOTO OOBEKTA.

Texnonorus uzrotosyeHus anteHH U1 CBY-ycTpoHcTB.

MeTo bl TEXHOIOTHH KOHCTPYHMPOBAaHUs aHTeHHbIX U CBY-ycTpoiicTs.

MeTob! TEXHOJIOTHH KOHCTPYHPOBaHus HHTerpaibHbIX cxem CBU.
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JUCHHUITINHDbI

S.1.Pekomenayemas Jqureparypa

5.1.1. OcHoBHas JIMTEpaTypa

1.

(W8]

QanpkoBckuit, O.M. Texuuueckas sjeKTpoAMHaMUKa [InexTpoHHbli pecype] / O.H.
Qanekosckuit. — Canxrt-Ilerepbypr : Jlams, 2009. — 432 c¢. — Pexum pocryna:
https://e.lanbook.com/book/403.

AHTeHHBI [DNneKTpOHHBIH pecype] : yued. mocobue / HO.T. 3pipsanos [u ap.]. — DIeKTpoH.
madH. — Cankr-Ilerepdypr : Jlaws, 2016. - 416 c¢. - Pexum pocryna:
https://e.lanbook.com/book/72576.

Coxonosa, JK.M. Ilpubops! u ycrpoticrsa CBY, KBY u I'BU nuanazoHoB [DaeKTpOHHBIH
pecype] : yueb. mocobue. — Mockea : TYCVYP, 2012. — 283 c. — Pexum pocryna:
https://e.lanbook.com/book/4963.

5.1.2. lono/iHHTEILHAS JIUTEpaTypa

1.

Hedenos, E.M. [Iudpakuus 30€KTPOMAarHUTHBIX BOJIH Ha IUBJICKTPHYECKHX CTPYKTypax
[DnexTponnsiii pecype] / E.M. Hedenos. — Mocksa : Hayka, 1979. — 270 c. — Pexxum nocryna:
http://biblioclub.ru/index.php?page=book&id=477431.

3amoTpunckuii, B.A. Ycrpoiictea CBY u antenns! : yuedHnoe nocodue. 1. Yerpoiictea CBY
[Onexrponnsiit pecypc] / B.A. 3amorpuuckuii ; JL.U. Illanruna. — Tomck : Tomckwuii
rOCYJapCTBEHHBIH YHHBEPCHTET CHCTEM YIPABICHHUA H pagHodIeKTpoHuKH, 2012, — 223 c. —
Pexxum joctyna: http://biblioclub.ru/index.php?page=book&id=208566.

Kosnog, B. I'. DnektpomaruutHas cosmectumocth POC / B. I'. Ko3nos. — Tomck : Tomckuit
rOCYJapCTBEHHBI YHHBEPCHTET YINpaBIeHUS W paauodnekTpoHuku, 2012. — 16 c.
[DnexTpoHHBIH pecypc]. PexxuMm nocrtyna : https://e.lanbook.com/book/10866#book _name
Koctukos, B. I'. DmexkrpoMarHWTHas COBMECTHMOCTh B JJEKTPOHHOII armnaparype /
B.I'. Kocrukos, P. B. Koctukos, B. A. [IlaxHoB. — M. : MOCKOBCKHH TOCYJapCTBEHHBI
TeXHUYeCKUu yHuBepcuteT umenn H.D. Baymana, 2012. — 125 c¢. — [DnekTpoHHbIii pecypc]. —
Pexxum joctyna : https://e.lanbook.com/book/52371#book_name

5.2. MeToanyeckne paspadoTku

1.

[llabynun, C.H. M3mepenue mapamMeTpoB aHTeHH: yueO. mocobue [DaekTpoHHBIH pecypc] /
C.H. labynun, I0.E. Murensman, H.C. KuszeB. — OnekrpoH. maH. — ExarepunOypr :
Yp®V, 2014. — 56 c. — Pexxum poctyna: https://e.lanbook.com/book/98961.

Pacuer u wu3Mepenue xapakrepuctuk ycrpoiicte CBY wu anrteHH: y4debd. mnocobue
[Dnextpounsrii pecype] / FO.E. Murtensman [u ap.]. — ExarepunOypr : Yp®YV, 2016. — 140 c.
— Pexum pocryna: https://e.lanbook.com/book/99085.

5.3. IIporpamMmHoe obecnieyeHHe

He ucnonesyercs

5.4. ba3bl AaHHBIX, HHPOPMAHOHHO-CNIPABOYHbIE H MOHCKOBbIE CHCTEMBI

Ob6yuarommumcs obecrnedeH JIOCTyNl K COBpPEMEHHBIM IpodeccHoHaIbHBIM 0a3aM JaHHBIX (B TOM
YUCJIe MEeXIYHapOJHBIM pedepaTHBHBIM 0a3aM JaHHBIX HAyYHBIX HM3JaHH) W HH(POPMAIMOHHBIM
CIPaBOYHBIM CHCTEMaM. DJIEKTPOHHO-OubnnoTeunas cucremMa ¥Yp®@Y u aseKTpoHHass HHPOpMALIMOHHO-
oOpasoBaTenbHas cpeja O0OECNeYHBACT BO3MOXKHOCTh HMH/MBHAYAJIBHOTO JIOCTYNA JUI KaKIAOTO
oOy4aromerocst U3 JOOOH TOYKH, B KOTOPOM HUMeEETCs JOCTYN K ceTH MHTepHeT, Kak Ha TeppHTOPHH
oOpa3oBaTeIbHOI OpraHH3alyy, TaKk 1 BHE ee U 00ecleYnBaoT OJIHOBPEeMEHHBIH ocTyn He MeHee 25%
o0yHJaromuxcs M0 JJaHHOMY HaIlpaBJIeHHIO TTOATOTOBKH.

1.
2.

Haumnonaneubiit oTkpbrTeit yausepeurer « MHTYHW Ty http://www.intuit.ru/.
3oHanpHas HayuyHas Oubnuoreka Yp®Y http://lib.urfu.ru




3. DuexkTpoHHO-OHOMHoTeuHas cuctema «Jlanp» https://e.lanbook.com/

4, denepanbublii nopran. Poccuitckoe oOpasosanue http:/www.edu.ru/.

5. Tlopran undpopmanroHHO-00pazoBaTeNbHbIX pecypcos YpdVY http://study.urfu.ru/.

6. Poccwuiickas T'ocynapcrBennas bubmuoreka (MupopmaunonHo-nonckoBas cucrema PI'b),
Mockaa http://www.rsl.ru/.

7. Poccwuiickas HaunoHanbHas 6ubnuoreka (PHB), Cankr-IlerepOypr http://www.nlr.ru/.

8. TocynapctBeHHas myOnuuHas Hay4Ho-TexHudeckas Oubmuorexka (I'TIHTB), Mocksa

http://www.gpntb.ru/.
9. OTKpBITHIH MEXIYHApOHBII apXUB JEKTPOHHBIX MPENPHHTOB arXiv.org.
10. ba3bl maTeHTOB, OTKPBITBIN MOUCK Wipo.int.
11. bazel nanneix BUHUTH http:/ viniti.ru/.

12. ®I'bY denepanbHbIH HHCTHUTYT NPOMBIIITIEHHOH cOOCTBEHHOCTH

http://www].fips.ru/wps/wem/connect/content _ru/ru.
13. LlenTpanbHas Hay4Has oubnuoreka Ypansckoro OTHEJIEHUS
http://cnb.uran.ru/resource/katalog.

5.5.9n1ekTpoHHbIC 00pa3oBaTEIbHBIEC pecypehl

PexxuMBl locTyma K 3JICKTPOHHO-OMOIMOTEYHOMH cHcTeMe:

3onanbHas HayuHas oubnunoreka http://lib.urfu.ru

Karanorn 6ubmuorexu http://lib.urfu.ru/course/view.php?id=76

DneKkTpoHHBII KaTasor http://opac.urfu.ru/

DeKTpoHHO-61GIHoTeuHBIe cucTeMbl http://lib.urfu.ru/mod/resource/view.php?id=2330
DIIeKTPOHHBIE pecypchl cBoOoaHOr0 AocTyna http:/lib.urfu.ru/course/view.php?id=75
DiekTpoHHBIE pecypesl o moamucke http://lib.urfu.ru/mod/data/view.php?id=1379

B Tom uucie:

ScienceDirect; http://www.sciencedirect.com;

Web of Science: http://apps.webofknowledge.com;

Scopus: http://www.scopus.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIUHbI

Csenennsi 00 0CHAIEHHOCTH JHCUHININHBI CIIEUHATH3HPOBAHHBIM H J1a00paTOPHBIM
obopyaoBaHHeM

1. LlenTp 2/1eKTpOMarHUTHBIX HU3MepeHuit. Mupa, 32. Be3axosast kamepa Rainford EMC3.

—COBpEMEeHHasl IProHOMHUYHas MeOesb IS CTYAEHTOB (Ha 3 YeJIOBEK);

—KOMIBIOTEP;

—BBICOKOTOYHOE 00opyaoBanue Hemeukoi kommnanuu Rohde&Schwarz — ongHoro u3 MupoBbIX
MMAEpOB B pa3paboOTKe W TIPOM3BOJACTBE KOMMYHHMKAIHOHHOTO M H3MEPHTEILHOIO
o0opynoBaHHUs:

—u3MeputenbHbi npueMuHuk R&S ESU40, paGortatommii B auanasone ot 20 I'u no 40 I'T';

—cnekrtpoadanu3atop R&S FSUS0 (20 I'u — 50 I'T');

—KOHBEKTOPbl YacTOTbI, MO3BOJISIOLIME PACUIHPHTH AHANA30H U3MEPEHHs IapaMeTpoB LENeH H
curgasos go 110 I'T'1y;

—curHaneHplii reaeparop R&S SMF100A (ot 1 10 43,5 'T'w)

—BEKTOpHBIH ananu3zarop ueneit R&S ZVAS50 (nByxmoprossiii ot 10 MI' 1o 50 I'T'm);

—ycunutenb R&S BBA100 (ycunurens momuocty, 125 B, ot 80 10 1000 MI'n);

—npoOHUuKH n3MmepeHus omukHero noias R&S® HZ-14 (no 1 I'T'w);

—npoOHUKH u3MepeHus omkHero noyis R&S® HZ-15 (mo 3 I'T'n);

—anTeHHa R&S® HF907 (0,8 — 18 I'T'u);

—anTeHHa R&S® HL050 (0,8-26 I'T');

—anTeHHa R&S® HLO033 (80 — 2000 MI');

—antenna R&S® HE300 (axtuBnas HanpasnexHas 450 MI'u — 8 I'T'u);
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—nuuensuonnoe ITO: MS Office; Adobe Reader; System Center Endpoint Protection;
—nporpamMmHoe  obecnieuenne  FEKO  (cpema  TpexMepHOro  3JI€KTPOJAMHAMHYECKOTO
MOJIEJTUPOBAHHS);
—nporpammuoe  obecrnieuenue  HFSS  (cpema  TpexmepHOro  3J€KTpPOAMHAMHYECKOTO
MOJICJIHPOBAHHA);
—nporpammuoe obecrieuenne AWR  Design  Environment (cpema 27€KTPOAMHAMHYECKOTO
MOJIETUPOBAHHS MUKPOIOJIOCKOBBIX YCTPOHCTB);
—nporpammHoe  obecrieuenne  Wireless Insite  (cpena  TpeXMEpHOro  MOJEIHPOBAHUA
pacHpocTpaHeHUs PaaHOBOJIH).
2. JlaGoparopus uccnenoBanus v pazpaborku CBYU-ycTpoHCcTB Ui TEIEKOMMYHHKALIMOHHBIX CHCTEM.
Mupa, 32. P-313
—COBpEMEHHas SProHOMHUYHAas MeOelb JUTs CTYICHTOB (Ha 5 YeJI0oBeK);
—KxoMmnetotep (3 en.);
—~MOOMIBLHEIN aHAIKM3aTOp NapaMeTpoB Leneii 1 curianoB R&S FSHE;
—BeKTOpHBII renepatop R&S SMU200A (nByXkaHaibHBIH BeKTOpHBIH reHeparop a0 6 [T ¢
ONMLMSMH BCEX CYIIECTBYIOIMX TEJIEKOMMYHUKAIIMOHHBIX U HABUTALIHOHHBIX CHCTEM);
—BEKTOPHBIH ananu3arop ueneil R&S ZVA24 (yersipexnoprosslii ot 10 MI'u o 24 I'T'w);
—ananu3arop curaanoB R&S FSQ26 (ot 20 'y mo 26 I'Tn);
—nmunensnonnoe I10: MS Office; Adobe Reader; System Center Endpoint Protection;
—nporpammuoe  obecrneyenne FEKO  (cpena  TpexmMepHOro  3JEKTPOJMHAMHYECKOTO
MO/JICIHPOBAHUA);
—-nporpammuoe  obecrieuenne  HFSS  (cpema  TpexmepHOro  31€KTPOAMHAMHYECKOro
MOJICJTUPOBAHHA);
—nporpammuoe obecneyenne AWR  Design Environment (cpena 3/€KTPOAMHAMHUYECKOTO
MOZIEJTMPOBAHHMA MHKPOIIOJIOCKOBBIX YCTPOHCTB);
—nporpammuoe  obecnieuenue  Wireless Insite  (cpeia  TPEXMEPHOTO  MOJCIMPOBAHHA
PachpoCTpaHeHUs PAHMOBOIIH).
3. KomnsiotepHblii kace. Mupa, 32. P-406
—coBpeMeHHas MeOenb 1S CTy/IeHTOB (Ha 18 uenoBek);
—komnbtoTep (18 ex.); MyabTHMEHIHBIA TPOEKTOP;
—MapkepHas Jlocka.
—muuensuonnoe [10: MS Office, Adobe Reader, , System Center Endpoint Protection
4. CuryauuoHHbIH ueHTp. Mupa, 32. P-317
CoBpeMeHHasi 3proHoMuyHas Mebenb U aclMpaHTOB M NPodeccopCKo-NPenoaasarTebCKoro
cocrapa Ha 10 MecT (BO3MOXHO pa3MeIeHHEe JIOTIOJHUTENBHO 6 MecT); 000py10BaHHKE:!
—sujeoctena NEC X462UN;
—xoutposuiep Buzeocrensl JUPITER FC4000;
—mynsTHMeHa npoexTop EpsonEB-450;
—unTepakTuBHas gocka HitachiFX-DUO-88-W;
—nanens ynpasnenus AMXNXD-435-BL;
—koHTposuiep AMX NI-3100;
—ynpasjieHuie nutanuem odopynosanus Shturman D12SS0;
—martpuuHblii kommyTtaTop Buaeo KRAMER VP437;
—MarpuuHblit KoMMyTaTop ayauo crepeo EXTRON;
—CHCTEeMa BHICKOH(EPEHIL CBA3H:
—tandberg 6000 MXP Codec;
—-Buaeokamepsl Tandberg Precision HD;
—1IeHTpalbHBIN 610K yrpasieHus MukpodoHamu yuactTHiukoB Beyerdynamic;
—mukpogoHnusie mynsTsl Bosh CCS-DL;
—ayauoruarpopma BIAMP Nexia TC;
—ycunurenb-pactpenenureis Apart CONCEPT 1;
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—ycuirenb MmomnHocTd ROLLSRA2100B;

—tpubyna ¢ IIK mns npesenrammit (c CCHCOPHBIM 3KPaHOM M KOMMYyTauuei st HOyTOyka,
MHKpO(}OH);

—wi-Fi ¢ nocrynom B Unreprer;

—CT0J ¢ MUKpodoHamu (8 wT.) u uuTEpdeiicamu Ha § HOyTOYKOB (HDMI, VGA, 3Byk, Ethernet)
Ha 10 mMecT (BO3MOXKHO pa3MeleHHe IOMOMHUTENBHO 6 MeEcT);

—KOH/TULIHOHED;

—paboyee MECTO aIMHUHHUCTPATOPA;

—I10 ynpasnenust cutyaunonusv nentpom iRidium;

—muensnonnoe [10: MS Office, Windows, System Center Endpoint Protection/

12



