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- B cooTBeTcTBUU ¢ TpeboBanusmu OI'OC BO - cnemmanmuter mo crenuanbHoctd «11.05.01
PannosnekTpoHHBIE CUCTEMBI M KOMIUIEKCHI», YTBEP)KICHHOTO MprukazoM MuHoOpHayku Poccun Ne 94 ot
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-Ha OCHOBaHMM ydeOHOro IaHa crenuanurera 1o  cnenuainbHocTH — «11.05.01
PannosnekTpoHHBIE CHCTEMBI W KOMIUIEKCHI» HampaBieHHOCTh (mpoduis) «lIpoektupoBanue wu

TCXHOJIOIUA PaJHOIJICKTPOHHBIX CUCTEM U KOMILJICKCOB.

CocTaBuTENb K.T.H., o1l. A.C. TatapeHko

Pa6Gouasi nporpamma paccMoTpeHa M 0100peHa Ha 3aceaHuu Kadeapbl DICKTPOHHBIX CUCTEM

ot 31.01.2022 r., mpoTokoin Ne 6.

3aenyroummit kagenpoid n-p.texH. Hayk M.M. PactBopoBa

PaGouas mporpamma corsiacoBana:

Havanpauk ynpasieHus: yue6Ho-
METOAUYECKOTO 00eCIICUEHUS K.T.H. I1.B. IBanosa
00pa3oBaTenpHOrOo Mpolecca




1.IEJIA U 3AJAYM TMCOUTIINHBI

enpto AMCHMIUIMHBI «Y CTPOHCTBA CBEPXBBICOKOW YacTOThI M AHTEHHBIY» SBISETCS (POpMUpOBaHUE
3HaHUU B 00JIACTH PAJAMOTEXHUKHU, OCHOBHBIX MPOOJIEM B TECOPUHM W3Iy4YEHUS, PAaCHpOCTPaHEHHS U MpueMa
AJIIEKTPOMArHUTHBIX BOJIH, IPUHIUNIOB (pyHKIIMOHUpoBaHUsI CBY TpakTOB M aHTEHH U METOJIOB UX PacyeTra; a
Takke B 00JacTH COBPEMEHHBIX METOIOB MpOoeKTHpoBaHus ycrporictB CBY um aHTeHH, ocoOeHHOCTEH
9KCIIEPUMEHTAIBHOIO UCCIE0BAHUS UX XapaKTEPUCTHUK.

OcHOBHOHM 3ajauell JUCIMIUIMHBI «YCTPOWCTBA CBEPXBBICOKOW YACTOTHI M AHTEHHBI» SIBIACTCS
(¢opMHpOBaHHE HABBIKOB HKCHEPUMEHTAIBHBIX HCCIEIOBAHUNA MaTepUalioB M MPUOOPHBIX YCTPOMCTB,
MOJICIUPOBAHMSI OOBEKTOB U IMPOLIECCOB C LEIbI0 aHAIN3a U ONTHUMHU3ALUH UX NAPAMETPOB C UCTIOIb30BAHHEM
HUMEIOIIUXCS CPENICTB uccneaoBanuii ctpyktyp CBY nuanazona.

2. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

JucuunnuHa «YcTpoiicTBa CBEPXBBICOKON YaCTOThI M AaHTEHHBI» OTHOCHUTCS K 4acTH, (POpMHUpyeMOi
y4aCTHUKaMHU 00pa30BaTeNbHbIX OTHOLIEHUH, OCHOBHOM IpodeccuoHanbHOM 00pa3oBaTeabHOM IMpPOrpaMMsl
1o crienuranbHocTu «11.05.01 PagnosnekTpoHHbIE CUCTEMBI M KOMIUIEKCHD) HAIPaBIEHHOCTh (IPOUIIb)
«IIpoekTpoBaHuE U TEXHOJIOTHUS PAJHOIEKTPOHHBIX CUCTEM M KOMIUIEKCOBY», U3y4aeTcsd B 9-eM u 10-om
ceMecTpax.

[IpenmecTByromuMu  KypcaMi, Ha KOTOPbIX HENOCPEACTBEHHO Oaszupyercs JUCLMILIMHA
«YCTpOHCTBa CBEPXBBICOKON YAaCTOTHI U AHTEHHBD», SABJIAIOTCA. TEOPETUYECKUE OCHOBBI PAAUOTEXHUKH,
PAaOUOTEXHUYECKHE LIETIM U CUTHAJIbI, KOMIIOHEHTBI 3JIEKTPOHHON TEXHUKH.

3. MIIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCIHUIIJIMHE, COOTHECEHHBIE
C IJIAHUPYEMBIMU PE3YJIbTATAMHU OCBOEHUS OBPA3OBATEJBHOM
IMPOI'PAMMBbI

[Ipouiecc n3yyeHus: IUCUMILIAHBI «Y CTPOHCTBA CBEPXBBICOKOM YaCTOTHI M aHTEHHBD) HAMPABIICH Ha
(hopMHUpOBaHKE CIEAYIOMINX KOMITETCHITHI:

®opmMupyeMble KOMIIETCHIIUH
Kon 1 HauMeHOBaHHe HHANKATOPA
Conepixannue Kon JIOCTHKEHHS] KOMIIEeTeHIIHH
KOMIIeTCHIIUH KOMIICTCeHIIUH
Crnocoben mpoektupoBars | [TIKC-3.1 3HaeT nepeoBON OTEUECTBEHHBIN U 3apYOEIKHBII ONBIT
JJIEKTPOHHBIE CUCTEMBI U IPOEKTUPOBAHUS U IKCIUTyaTallUH 3JIEKTPOHHOTO
KOMILJIEKCBI o0opyioBaHus
ITKC-3.2 YMeeT ucnonb30BaTh PU MPOEKTUPOBAHUN HOBEHUIINE
MIPOrpaMMHBIE MPOTYKTHI
Crnocoben ocymectiuats | [IKC-4.1 3HaeT CTaIuH NMPOEKTUPOBAHUS
aHaJIN3 COCTOSTHUS
Hay4YHO-TEXHUYECKOMN [TKC-4.2 YMeeT pazpabaTbIBaTh TEXHUYECKOE 3a/JaHUE HA
npobJemMbl,  ONpeAessTh MIPOEKTHUPOBAHNE
e U BBITIOJTHATH
IIOCTAaHOBKY 3aja4
IIPOEKTUPOBAHMUSI




4. CTPYKTYPA U COAEPX KAHUE JUCHUITIJIMHbI
4.1. O0beM IMCHUILIMHBI U BUAbI Y4eOHO# padoThI
OO61mmas Tpyn0€MKOCTh Y4eOHOH TUCIUTUTHHBI COCTABIISICT 6 3a4€THRIX equHMII, 216 aK. 4acos.

Buj yueoHoii pa6oThl Bcero ak. yacos AR l;acm mo ceMeigpaM
AyauTopHasi pa6oTa, B TOM YHCJIe: 90 34 56
Jlexuuu (JI) 45 17 28
[Tpaktrueckue 3ansarus (113) 14 - 14
Jlaboparopusie pabotsl (JIP) 31 17 14
CamocrosiTesibHas padora cryaentoB (CPC), B 90 56 34
TOM 4HcJIe:

IToaroroBka K JIEKIIUSIM 15 8 7
IToaroroBka K J1abopaTopHbIM paboTam 15 8 7
BrimonHenne KypcoBoi padOoThI / IPOEKTa 20 - 20
AHaTUTHYECKNIA MHPOPMAITMOHHBIN TTOMCK 7 7 -
Pabora B Oubnmoreke 18 18 -
IToaroroBka k 3auery 15 15 -
IMpomesxyTounas arrecramus —3aqer (3),
sk3ameH (D), kypcosoii mpoekT (KII) = =Sl 3 (36), KTl
O01masi TPy10eMKOCTh TUCIHUIIHHBI
aK. yac. 216 90 126
3ad. efl. 6 2,5 3,5

4.2. ConepxaHue IMCHUILIUHBI

Y4eOHbIM MJIaHOM MTPELYCMOTPEHBI: JIEKIUH, IPAKTUUECKHUE 3aHATHsI, Ja00paTopHbIe pabOThI U

CaMOCTOATCIIbHaA pa60Ta.
4.2.1. Pazaesbl TUCHUIIMHBI U BUABI 3aHATHH

Paszaeinbl JUCHMIUIMHBI U BUABI 3aHATHIL B 9 ceMecTpe
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1. Benenwue. 9 - -
2. PerynsipHble TUHUY epeayvu 3JIeKTPOMAarHUTHON 10 - -
HHEPrUH U UX TEXHUYECKHE XapaKTEPUCTHKHU
3. Heperynsipabie nuann nepepaqn. Jlmanu nepenaun |12 4 - - 8
KOHEYHOU JUIMHBI. METObI COTIaCOBAaHUS JINHUU
nepegavn
4. TeopeTnueckue Bonpocsl mpoekruposanus CBY 12 4 - - 8
3JIEMEHTOB M y3J10B TpakToB. O011as TEOpHs MaCCUBHBIX
MHOT'OIOJIOCHUKOB




5. JIByXIOJIIOCHUKH - OKOHEUHBIE yCTpoiicTBa B InHUAX |10 2 - - 8
nepeaadu
6. UeTbIpeXImoIOCHUKN 19 - 9 8
7. ectunomocHuky. BocbmunontocHuku 18 -
Bcero:| 90 17 - 17 56
Paznennsl tuciuIuInAbI U BUABI 3aHATHIl B 10 cemecTpe
Buanl 3ansaruii
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1. DnexTpoaguHaMUYeCKe OCHOBBI TEOPUU aHTEHH. 12 4 4 - 4
[TapameTpsl aHTEHH
2. I3ny4yenue BUOPATOPHBIX aHTECHH 14 4 2
3. Uzny4enue MTMHEHHON CUCTEMBI UICTOYHUKOB - -
4. CuHTE3 TUHEWHBIX aHTEHHBIX CHCTEM I10 33JaHHOU - -
JriarpaMMe HanpaBJIeHHOCTH
5. IInockue u3nyvaromye NOBEPXHOCTH U PELLIETKU 8 4 - - 4
u3Jydarenen
6. AHTEHHBI B peXHMe ITpUeMa 8 2 2 - 4
7. BubpatopHsle U 11eIeBbIC AaHTEHHBI 14 2 - 8 4
8. AniepTypHbIe aHTCHHBI 16 4 4 4 4
9. AHTEHHBIE PELIETKU 4 2 - - 2
Bcero:
90 28 14 14 36
[oaroroBka K 3K3aMeHy: 36
Hroro:| 126
4.2.2. Conep:kaHue pa3iejioB TUCIMILITHHBI
HaumenoBanne
Ne . TpynoemkocTs
pasziena Conep:xkaHue JEKIHOHHBIX 3aHITHI
n/n B aK. yacax
JAMCIMILTHHBI
9 cemecTp

1 Bsenenue

Ponb 1 3HaueHNE aHTEHHBIX YCTPOWCTB B paluOCUCTEMAX.
OcoOenHoctu KOHCTpyupoBanus ycrpoictB CBY u aHTeHH.

Bonpocer aBromatuzanmu npoektupoBanus. [Ipodaembl 1
AJEKTPOMAarHUTHOM coBMecTUMOCTH. MicTopust pa3Butus
TEOPUU U TEXHUKH aHTEHH.
2 | Peryasipuble TUHUHU | THIBI TMHUHN Iepeiadi: TPOBOAHBIC, KOAKCHANIBHEIE,
nepenadn BOJIHOBO/IHBIE, TIOJIOCKOBBIE. THITBI BOJIH, )

SHEPIUM U UX

SIEKTPOMArHUTHOM | PACTIPOCTPAHAIOMIMXCS B JIMHHUSAX nepenad. OCHOBHbBIE
TEXHUYECKUE XapAKTEPUCTHKY JINHUH Mepeaadu: 1nojaoca




HaunMmeHoBaHHue

Ne . TpynoemkocTs
w/n pasaesa Conep:kaHue JJeKIHOHHBIX 3aHATHI B aK. YACax
JAMCIMILTHHBI
TEXHUYECKUE MPOIYCKaHMsl, BOJIHOBOE CONPOTHUBIICHUE, FJIEKTPUUECKas
XapaKTEPUCTHKH MIPOYHOCTH, 3aTyXaHUE AJIEKTPOMAarHUTHON SHEPTUH,
JMCIIEPCUOHHBIE CBOMCTBA.
3 | Heperymspubie Heonnopoanoctu B nunusax nepenad. Kospounment
JIMHUH TIEPEIaun. orpakenus. Koo pummenTs! Oeryimieii u cTos9ei BOJIHEIL.
JIuauu rnepenayu HpI/IHLII/IHBI Y3KOIIOJIOCHOI'O U HIUPOKOIIOJIOCHOT'O
KOHEYHOM /IiHbL. | cornacoBanus. OrpaHUYeHHs HA MIMPHHY MOJIOCHI 4
MeTo bl cornacoBanus. CBa3b KII/] u anexTpruyeckoit mpoyHOCTH
COIIACOBAHUS JMHUU TIepeaun ¢ KO3 PHUIIMEHTOM cTosiuei (berymieil)
JIMHUIN TIepeaaun BOJIHBL.
4 Teopetnueckue BonHOBBIE MaTpHIIBI paccesiHUS U Tiepenayn. MaTpuiisi
BOIIPOCHI CONPOTHUBJIEHUH U NpoBoANMOCTe. OCHOBHBIE CBOICTBA
MPOEKTUPOBAHUS MaTpuil (B3aUMHOCTH, T€OMETPUIECKO CUMMETPHUH H TIp.)
CBUY snemenTtoB u | Pu3uueckuii cMbica KO3GPHUIUEHTOB MATPHIL.
Y3II0B TPAaKTOB. DKCIEpUMEHTAIILHOE ONPEAEICHUE 3JIEMEHTOB MATPHIL. 4
OO6mmas Teopus
IMACCUBHBIX
MHOTOITOJIFOCHUKOB
5 JByXmomtocHUKY - | OCHOBHBIE CBOWMCTBA JIBYXIIOIFOCHUKOB. 3aKOPauYUBAIOIINE
OKOHEYHBIE MIOPIITHH, COTJIACOBAaHHBIC HATPY3KH, MHIUKATOPHI
YCTPOMCTBA B MOIIHOCTH (J€TEKTOPHBIE U TEPMUCTOPHBIE TOJIOBKH), 2
JIMHUAX Nepetadu 00BEMHLIE PC30HATOPBLI.
6 UYetsipexnomtocHUK | OCHOBHBIE CBOMCTBA YETBIPEXIOMIOCHUKOB. [lepexons! B
u JIMHUAX Tiepenaydu. Bpamaroniyecs: coulieHeHUs!.
Cornacyromye ycTpoicTBa (auadparmsl, IITHIPH,
PEaKTHBHBIN KOHTYP M TpaHC(HOPMATOpP). ATTEHIOATOPEI,
(azoBparareny, nouasipuzaTopsl. [IpoXoaHbIE PEe30HATOPEI. 2
OunbTpsl CBY. TeopeTnueckne 0CHOBBI HCIIOIB30BAaHUS
¢deppuroB B ycrpoiictBax CBY. He3anmusie
4eThIpexnoatocHukn. deppuroBsie (ha3oBpamaTeu,
BEHTWJIH, TIOJISIPU3ATOPBHI.
7 [IecTunomocHuky. | OCHOBHBIE CBOMCTBA B3aMMHBIX (TPONHHUKH) U HEB3aUMHBIX
BocsMunomocHuk | (TUPKYIASTOPHI) MIECTUTIOTIOCHUKOB.
u OcHOBHBIE CBOMCTBAa BOCBMUTIOIIOCHUKOB. [ OpuaHbie T- u 9
KoJIbLIeBbIE MOCTBHI. 11]eneBoil 1 KBagpaTHBIA MOCT.
Hanpasnennsie orBerBurenu. LHupkynsatop Ha addexte
@apanest. Pa3oBblil HUPKYIATOP.
Hroro: 17
10 cemecTp
8. Onexrpoaunamuyec | [lone uzmydeHus 3neMeHTapHbIX U3TydaTesel (Iunosb
KM€ OCHOBBI Teopun | ['eplia, MarHuTHBIN AUIIOIb, 3JIeMEHT [ tolirenca).
anteHH. [lapamerps! | [locTaHoBKa 3a1auu O 1MOJI€ U3TYyUYEHUS 33JaHHOM CUCTEMBI
aHTEHH CTOPOHHUX UCTOYHUKOB. TeopeMa FKBUBaJICHTHOCTH.
AwmmuuryaHas, ¢pazoBas, NOJIspU3alMOHHAs 4

XapaKTepI/ICTI/IKI/I T10JIA I/IBJIy‘leHI/ISI AHTCHHBI.
KoaddurmeHTsl: HanpaBIeHHOTO AEUCTBHUS, TIOJIE3HOTO
NEHCTBYSI, yCUIICHHSI aHTeHHBI. PabGo9as mooca gacTor,
COTIPOTUBIICHUE U3MyUYEHHUS, MOIIHOCTh U3JIyUYCHHUSI,
BXOJHO€ COMPOTUBIICHNE AHTEHHBI.




HaunMmeHoBaHHue

Ne . TpynoemkocTs
w/n pasaesa Conep:kaHue JJeKIHOHHBIX 3aHATHI B aK. YACax
JAMCIMILTHHBI
9. N3nyuyenue WneanbHeiii nuHelHbIN n3myyaTens. [locranoBka 3agauu 00
BUOPATOPHBIX U3Iy4EeHUU CUMMETpUUHOro Bubpropa. Ilpumenenue
aHTEHH TEOPUU AJUHHBIX JIMHUH AJI aHAIU3a U3TYy4EeHUs
BHOpaTopa. XapaKTepUCTUKH U3ITydeHUs] BUOpaTopa:
(GyHKIMS HAITPABIEHHOCTH, MOIIIHOCTh ¥ COMPOTUBIICHUE
HA3Ty4eHHs. Pacuer akTUBHOW U PEaKTUBHOM 4
COCTABIISFOLINX BXOJIHOTO CONPOTHUBIICHUSI BUOpaTopa.
HecummeTpransiii BuOpaTop. [IpuHIHIT JBOWCTBEHHOCTH,
IIPUMEHHUTENIBHO K pacueTy 1IeJIeBOM aHTEHHBI.
MHUKpPONOIOCKOBBIE BUOPATOPBI U UX SKBUBAJIEHTHbIE
CXEMBI.
10. N3nyuenue JIMHEWHBII HCTOYHUK U3ITYyYEHMsI C PABHOMEPHBIM
JUHEHHON CHCTEMBI | aMIUTUTYIHO-(a30BbIM paclpeieIeHueM ToKa
HUCTOYHUKOB B0O30yx)aeHus. Teopema ymMmHOXkeHUsI. Pexumbl u
XapaKTePUCTUKH U3JTy4YEHUS JIMHEHHOTO HCTOYHUKA.
OnTuManpHas AJUMHA JUHEHHOTO UICTOYHHKA.
OKBUIMCTAaHTHAs! IMHEIHAsl aHTeHHas perieTka. Pacuer
XapaKTepUCTUK pelieTkU. HeakBUIMCTaHTHBIE PELIETKH.
®da30BO€ CKAHUPOBAHUE IUArPaMMBbl HAIIPABJIEHHOCTU 4
JIMHEHOH pelIeTKU.
Jluarpamma HamnpaBJIEHHOCTH JIBYX CBS3aHHBIX aKTUBHBIX
BUOpaTtopoB. CoOCTBEHHOE, B3aUMHOE U BHOCMOE
COIPOTHBIICHHE BUOPATOPOB. AKTUBHBIN M TACCUBHBIN
BuOpaTopsl. Pedexkrop u qupexrop. Biousiaue 3emnn Ha
XapaKTepUCTUKH U3JlyuyeHus: Bubpatopa. Bnusuue 3emin Ha
XapaKTePUCTUKH JTUHEWMHOW aHTEHHON PEIIETKH.
11. Cunres munennbix | [locTanoBka 3agaun cunTe3a. Kpurepuun ontuManbHOCTH
AHTEHHBIX CUCTEM cuHTe3upyeMbIx nuarpamm. [IpeoOpazoBanne Oypbe u
110 3a/1aHHOM METOJI MapUuaIbHBIX quarpaMM. CBepXHANpPaBICHHOCTb. 2
Jrarpamme
HaNpaBIEHHOCTH
12. ITnockue Pacuer nosns u3nydeHust aHTEHHBI METOJIOM 3KBUBAJICHTHBIX
U3IIydaroniye MIOBEPXHOCTHBIX TOKOB. XapaKTEPUCTUKU U3ITyUCHUS
IMOBEPXHOCTHU U HJIeadbHOM, MIIOCKOU NMPSIMOYTOJIbHON U KPYTJIOH
peleTKH NoBepXHOCTeH. BiusiHue 3aK0OHOB pacnpeieneHus 4
n3nydarenen aMIUTUTYIBI U (ha3bl MOJS 10 anepType Ha XapaKTepPUCTUKU
n3nydenus. [Inockue pa3upoBaHHbIE AHTEHHBIE PELIETKH.
MeToabl ONTUMU3ALMU XapaKTEPUCTUK (ha3UPOBaHHBIX
AQHTEHHBIX PELIETOK.
13. Awntennsl B pexume | [Ipunnun B3anMuoct. CHMMETpUYHBIM BUOpATOp B TOJIE
rnpuema IJIOCKOM BOJIHEL. [[apaMeTrps! npueMHBIX aHTeHH. llepenaya 2
MOIITHOCTH MEX[Y IBYMsI aHTCHHAMHU.
14. BubGparopusie u CuMMeTpHuuHbIe 1 HECUMMETpHUUHbIe BUOpaTopsl. [leTneBoit
IIeJIeBbIC AaHTCHHBI. | U TYPHUKETHBIN BHOPATOpHI. YTOJIKOBAs aHTEHHA
[Tucronbkopca. PomOnueckas anrenna. CundasHas
TrOpU30HTaJbHAs IMana3oHHas aHTeHHa. [IpoBonoynbie 2

AQHTEHHBI M aHTEHHBI — Ma4Thl. YaCTOTHO-HE3aBUCUMBIE
aHTEHHBI: JIoTapu(hMUIECKHE, TOTONEPUOTUIECKHUE,
cnupajbHble. AHTEHHBI OeTyIlel BOJHBI: JUPEKTOPHBIE,
cnupajbHble, TUAJIEKTpUUecKre u umnenancHsie. [lleneBrie




n/n

HaunMmeHoBaHHue
pasaenaa
JTUCIHHUIINHBI

Conep:xaHue JeKIMOHHBIX 3aHATHH

TpynoemkocTs
B aK. yacax

AHTEHHBI C pe30HaToOpaMu. BOJIHOBOIHbIE MHOTOILIETIEBBIE
AHTEHHbIE pelIeTKU. MeToIbl MUTAHUS U COTJIaCOBaHUS
BUOPATOPHBIX U IIEIEBBIX AHTEHH.

15.

ArnepTypHbIe
aHTEHHBI

OTKpBITHIN KOHEL] IPSMOYTOJIBHOIO ¥ KPYIJIOTO BOJTHOBOAA.
CekTopHanbpHble, TMPAMUIATIbHBIE U KOHUYECKUE PYTIOPHbIE
aHTeHHbl. ONTUMaNbHas PylIopHasl aHTEHHA, COIJIACOBAHNE
¢ BOJIHOBOJIOM. [Tapabomnueckie aHTeHHHBI.
XapakteprucTuku u3nydeHusi. Oomydareny napabonrmueckux
3epKaJbHBIX aHTeHH. CriocoObl POPMHUPOBAHHS CyMMAapHBIX
Y Pa3HOCTHBIX IMAarpaMM HarpaBIeHHOCTH. MHOTOMO/IOBbIE
oOmyvarenu. Peakius 3epkana Ha 00ydaTens.
JByx3epkaibHble anTeHHbI Kaccerpeiina, ['peropu.
CriocoObl CKaHUPOBAHUS TUATPaMMbI HAIIPABJICHHOCTH B
3epKaJbHOW aHTeHHE. JINH30BbIe aHTEHHBI. Y CKOPSIOIINE U
3aMeUISIFOIINE JIMH3bl. 30HUPOBAHHUE JTMH30BbIX aHTEHH.
JIMH3BI € HUPOKOYTOJIbHBIM KaYaHUEM JIUarpaMMbl
HAIPaBJIEHHOCTH.

16.

AHTEHHBIE pELIETKU

[Tnockue a3upoBaHHbIE AaHTEHHBIE PEIIETKU. THITBI
n3nydaresneil. CriocoObl MUTaHUS AHTEHHBIX PEILIETOK.
AxtuBHble pemeTku. [luckpetHoe dazupoBanue. Pabouas
[10JI0CA YaCTOT aHTEHHOW pelIeTKU. MHOroIy4eBble
AQHTEHHBIE PEIIETKH.

DNeKTpOMarHuTHasi COBMECTUMOCTb. TpeboBaHus k
BEJINYMHE B3aUMHON pa3BA3KU OJIM3KO pacrookKEeHHbIX
H3Ty4YaTene.

Hroro
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4.2.3. IlpakTHyeckune 3aHATHSA

Pasznen

TemaTnka NPaKTHYECKUX 3AHATHI

TpynoemkocTh
B aK. yacax

Pasznen 8.

BHCKTpOIII/IHaMI/I‘IeCKI/IC OCHOBBI JICKTPOMAroHuTHOI'O
H3JTy4YCHHA U TCOPUH AHTCHH. I/ISJ'[yquI/IC SJICMCHTAPHBIX
HCTOYHUKOB. OCHOBHBIE QJICKTPUUCCKUEC XapPAKTCPUCTHKU
nepcaaronx aHTCHH

4

Pasnen 9.

BubpaTtopHblie aHTeHHBI. [1010CKOBbIE aHTEHHBI.
IIpumenenne Metona Bexkropa IloliHTHHTa U1 pacdera
MOIITHOCTH U CONPOTHUBJICHHUS M3JIy4eHHs BUOpaTOpa
KOHEYHON JJIMHBI

Pasnen 13.

PaboTa anTeHH B pexxume npuéma

Pasznexn 16.

AHTEHHbBIE PEIETKH C MONEPEYHBIM U3ITYyYECHUEM.
AHTEeHHBI Oeryuieil BOJTHbI TOKa

HToro:

14

4.2.4. JIabopaTopHbie padoThI

Pa3nennt

TemaTnka 1a00paTopHBIX padoT

TpynoeMKoCTb
B aK. Yacax

9 cemectp

Paznen 4.

HBy‘IeHI/IC KOHCTPYKIHUH U UCCIICAOBAHNEC XaPAKTCPUCTHK
HallpaBJICHHBIX OTBETBUTEJICH

Pasnen 4.

N3ydeHne KOHCTPYKIMI U NCCIIEJOBAHUE XapaKTEPUCTUK MOCTOBBIX

4




YCTPOUCTB
3 |Pazmen 6. |MccnemoBanue pmibrpoB CBY 4
4 |Pa3gen 6. |Hccnenoanue dhepputoBbix ycrpoiicteB CBY 4
HTroro: 17
10 cemectp
1. Pasnen 9. | M3yuyenme BuOparopHeix anTeHH. [lIThIpeBas aHTeHHA 2
2. Paznmen 14. | M3y4yenue anTeHH Oeryiiei BOJHBI. [[upeKTopHas aHTCHHA WITH 4
AQHTEHHA TUIA BOJIHOBOH KaHAI
3. Paznmen 14. | M3ydyenne anteHH Oerymieid BosiHbl. CrimpaibHas aHTCHHA 4
4. Pazgen 15. | PynopHast aHTeHHa 4
HToro: 14

4.3.4. KypcoBble pa6oThl (IPOEKThI)
Y4eOHbIM MJIaHOM NPEyCMOTPEHO BBIIOJIHEHUE KYpCOBOM pabOThl Ha TEMY:

Ne i/ TemaTnka KYpcOBbIX IPOEKTOB

[1nockas anTeHHas permérka BUOpaTopoB

[TapaGonnyeckas aHTeHHa

JlMpekTopHas aHTEHHA

BOJ'IHOBOI[HO-U.I@.TIGBB.)I AHTCHHa

JInH30Bas aHTEHHA

JuanekTpuueckasi aHTeHHA

[Munueapuueckas cnupaibHasi aHTEHHA

Ilnockas J'IOl"B.pPI(i)MPI‘-I@CKaH CIIMpaJIbHAA aHTCHHA

XN~ W N =

Pynopnas anrenHa

[EY
©

Antenna MMOBCPXHOCTHLIX BOJIH

OOyuaromuiics BIOMpAET BapUaHT AJIs pacyeTa Mo JIByM MOCIeIHUM udpaM HOMEpa 3a4€THOW KHUKKH.

5. ObPA3OBATEJIBHBIE TEXHOJIOT'UHN

B xozne o0yueHus mpuMeHsoTCS:

Jlekumu, KOTOpbIE SBISIFOTCS OAHUM M3 BaOXHEHIIMX BUAOB YUE€OHBIX 3aHSTUI U COCTABJISIIOT OCHOBY
TEOPETUYECKOH MOAroTOBKU o0yyaroumxcs. Llenn IeKIMOHHbIX 3aHATHH:

-IaTh CHCTEMAaTH3HpPOBAaHHBIE HAy4YHbIE 3HAHMA MO JAUCIMIUIMHE, AaKIEHTUPOBAaTh BHUMAaHWE Ha
HarOoJIee CIOXKHBIX BOMPOCAX JUCIUILIHHEL,

-CTUMYJIUPOBAaTh AKTUBHYIO TI03HABATEIIbHYIO JIEATEIBHOCTh OOYYalOIIMXCs, CIOCOOCTBOBATh
(hOopMHUPOBAHHIO UX TBOPYECKOTO MBIIILICHHS.

IIpakTu4yeckue 3ansaTust. Lleny mpakTUYECKUX 3aHATHIA:

-COBEPIICHCTBOBATh YMEHHUS U HABBIKU PEIICHUS MPAKTUUECKUX 33/1au.

['maBHBIM conep>KaHMEM 3TOTO BUA YUEOHBIX 3aHITHH sBJsieTcsl padoTa Kaykaoro oOyyaromerocs mo
OBJIAJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBBIKAMU MPOGECCUOHAIBLHOMN JIEITETBHOCTH.

JlaboparopHbie pa6oThl. [{enm 1abopaTopHbIX 3aHITHA:

-YTIyOUTh W 3aKpeNHTh 3HAHUS, TIONTyUYEHHbIE Ha JIEKIHUSAX M B MPOLECCE CAMOCTOSATENBHON PabOoThI
00y4JaroIMXcsl ¢ yueOHOM U HayYHOM JTUTepaTypoii;

I'maBHBIM coJiepyKaHUEM 3TOTO BHA YUEOHBIX 3aHATHH SBISETCS paboTa KaKAOro 0O0YdYaromerocs mo
OBJIaJICHUIO TIPAKTHYECKUMHU YMEHHUSMH U HaBbIKAMU MPOGECCUOHAILHOM JIESITETbHOCTH.

Koncyabranum (Tekymiass KOHCYNIbTallUsl, HAKaHYHE SK3aMEHa, 3aueTa) sBJSIETCSl OJHOM U3 ¢GopM
PYKOBOJICTBA y4eOHOM pabOTON OOYdYarOIIMXCsl M OKa3aHWS MM IIOMOIIM B CaMOCTOSITEJIbHOM H3yYEHUH
Marepuaia JAUCHUIUIMHBL, B JUKBUJAIMHA UMEIOLIMXCS MPOOEIoB B 3HAHUSX, 3a/I0JDKEHHOCTEH M0 TEKYIIUM
3aHSTHSM, B TIOATOTOBKE MTMCEMEHHBIX Pa0OT (TIPOEKTOB).

Tekymine KOHCYNbTallMM MPOBOSTCS TIperojaBaTesieM, BEAyLIUM 3aHATHSA B Y4eOHOM rpymme,
HAy4YHBIM PYKOBOJMTEIEM U HOCST KaK MHAUBUIYaJIbHBIN, TAK ¥ TPYIIIOBOM XapakTep.

CamocrosiTeJibHasi padoTa 00y4yalomMXcsi HampaBjeHa Ha YIIyOJICHWE M 3aKpelvicHHE 3HAHWH,
MOJMYYCHHBIX HA JICKIUSX W JPYIHX 3aHSTUSX, BBIPAOOTKY HABBIKOB CaMOCTOSITEIBHOTO AKTHBHOTO



NPUOOPETEHUS] HOBBIX, JOMOJHHUTEIBHBIX 3HAHWM, MOATOTOBKY K MPEICTOSIIMM Y4YeOHBIM 3aHATUAM U
IIPOMEKYTOYHOMY KOHTPOJIIO.

6. OUEHOYHBIE CPEACTBA UISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTALHUHU 110 UTOI'AM OCBOEHUA TUCHUIIJIMHBI

6.1. Ouenounvie cpeocmea 011 meKyuse20 KOHMPONA YCHEBAEMOCHU, NPOMENCYMOUYHOIL
ammecmayuu no uMmo2am 0C60EeHUsA OUCUUNIUHDL 8 9 cemecmpe
Paznen 1. Beenenmue.
1. Kakue >neKTpoMarHiuTHbIE KosieOaHus OTHOCATCS K nuana3zony CBY?
2. HazoBuTe nuana3oHbl JJIMH BOJIH, TpaHuyaiue ¢ auanazonom CBY.
3. Ilouemy Texnuka CBY u aHTEHH BblJIE€]I€HA KaK CAMOCTOATEIbHAS IUCLHHUIIINHA?
4. Yem 00yCIIOBIICHO IIMPOKOE TPUMEHEHHE TPUOOPOB U ycTpokicTB TeXxHUKU CBY u anTeHH?
5. Yro oTHOCcUTCS K yeTpoiictBam CBY?
Paznen 2. Pery/sipuble JHHUM TepeJayd JJ1eKTPOMATHUTHOW JHEPruM M MX TeXHUYeCKHe
XapPaKTePUCTUKH.
1. 306pa3ute 3CKU3bI KOHCTPYKIMM JTUHUH Mepe1ayu JeKTPOMAarHUTHON SHEPTUH.
2. Kakue TuIibl BOJIH CYIIECTBYIOT B JIMHUSX TIepenaydun’?
3. [IpuBenuTe mpUMephl TUTIOB JIMHUH MEPEAAYU IIEKTPOMArHUTHON YHEPTHH.
4. MOXHO JIM MCIIOJNB30BaTh METOJIBI TEOPHUH IIETEH ¢ COCPEIOTOYCHHBIMH IMapaMeTpaMH IMpHU pacueTre
CIIEYIOIIUX YCTPOMCTB: a) TEICBU3MOHHOW aHTEHHBI, 0) JUHUU Mepelad dJIEKTPOMAarHUTHON dHEPIUH,
B) MHUKPOCXEMBI?
5. JlaiiTe XapakTepUCTUKY pPeKUMaM BOJH B AJTUHHOW JIMHUH.
Pasnen 3. Heperyasipuble JuHMH mnepenadyud. JIMHUM mepeladyud KOHeYHO# AJuHbI. MeToabl
corjiacoBaHusl JUHUI Meperayu.
1. Yto Ha3bpIBAIOT HEPETYJISIPHOM JIMHUEHN niepeadn’?
2. UeM BBI3BIBAIOTCS OTPAKEHUSI SHEPTUU PJIEKTPOMArHUTHOM BOJIHBI B IMHUAX NIepenayun’?
3. Kak onpenensitorcst KOG OUIIMEHTHI: OTPaKeHUs, OeryIiei u CTosiuel BOJTHBI?
4. OOBsICHUTE CIIOCOOBI COTTIACOBAHUS TUHUH Mepeaaun ¢ Harpy3Koi (y3KOMOJIOCHOE U IIUPOKOIIOIOCHOE
COTJIacoBaHUE).
5. Kakue ObIBatOT HEOAHOPOIHOCTH, BBI3BIBAIOIINE OTPAKEHUS B JIMHUSIX TIepeaadn’?
Pasznen 4. Teopernueckue Bonpochbl npoextupopanusa CBY sjiemenToB u y3/10B TpakToB. O0mas
TeopHUsi MACCUBHBIX MHOTONOJTKOCHUKOB.
1. ITosicHUTE IPUHLIKII TOCTPOEHUS MATPULIBI PACCEIHUS U MIEPEIadyil MHOTOIIOJIFOCHUKA.
2. Kakue Ttumbl BOJIH MOTYT PACHpPOCTPAHATHCA B METAJUIMYECKOM BOJHOBOJE MPSMOYTOJIHHOTO
MONEPEYHOr0 CeYeHUs?
3. Uto Ha3bIBAIOT XapaKTEPUCTHYECKUM COMPOTHUBICHUEM BOJIHBI B TPSIMOYTOJIBHOM METALITHYECKOM
BOJIHOBOZIE?
4. Kakne crmocoObl MPUMEHSIOT JIJIs1 Y3KOITOJIOCHOTO COTJIACOBAHUS JTUHUHN TIepeIaun ¢ Harpy3Kou?
5. Kakyto mozens ycrpoiicte CBY ucnonb3yroT 11t ONUCaHUs UX BHEIIHUX XapAKTEPUCTUK?
Paszpnen S. /[ByXno/iroCHMKH - OKOHEYHBIE YCTPOCTBA B JIMHUSX NepeJayH.
1. HazoBuTte npumMepsl ABYXIIOIIOCHUKOB, UCIONb3YEMBIX B KAUYECTBE OKOHEUHOI'O YCTPOMCTBA B JIMHUSAX
nepenavu.
2. Ha3zoBuTE OCHOBHBIE CBOMCTBA XapaKTEPUCTUUECKON MAaTPUIIbI IBYXITOJIOCHHKA.
3. [IpuBenute npuMepsl MPOCTEUIINX PEAKTUBHBIX JABYXITOJIIOCHUKOB.
4. Kakue 1Ba moaXoJa NIPUMEHSIOT K aHAIIM3y LeTNeH, COAePKAINX MHOTOITOIIOCHBIE SJIEMEHTHI?
5. I1o xakuM TIpU3HAKAM MOXKHO KJIACCU(DUITUPOBATH ABYXOIIOCHUKH?
Pa3znes 6. YeThIpexnoJl0CHUKH.
1. Kakoii ¢puznueckuii cMbIcT UMEIOT KO3()(HDUIIUEHTHI MAaTPUIL TIEpEelaul U PACCEsHUs?
2. OOBSICHUTE TPHUHIMIBI KOHCTPYUpOBaHUS H (U3MKY paboThl OECKOHTAKTHBIX W KOHTAKTHBIX
MOABUKHBIX MOPILIHENU B BOJTHOBOJIE.
3. KakoBbI 0COOEHHOCTH KOHCTPYKIIMH B Pa0OThl KOAKCHAJIBHBIX M BOJTHOBOJHBIX ACTCKTOPHBIX CEKITUN?



4. Pacckaxkute 00 0COOEHHOCTSIX XapaKTePUCTHUECKUX MATPHUI] YETHIPEXTIOIIOCHUKOB.

5. OnummTe KOHCTPYKLMU U OCHOBHBIE CBOMCTBA PEAKTUBHBIX AUadparM B MPSIMOYTOJIHHOM BOJTHOBOJIE.
Paznen 7. lllectunorocunku. BocLbMHIIOJIIOCHUKH.

1. 3anumuTe MaTpUIly epeadu u paccesHus Uist 0000IIEHHOTO MIECTUTIONIOCHHKA.

2. N3006pa3uTte 3cku3bl T- u Y- 00pa3HbIX pa3zBeTBHUTENCH. Pacckakute 00 0COOEHHOCTIX UX PAOOTHI.

3. YTo MOHUMAIOT MO/ B3aUMHBIM LIECTUIIOIOCHUKOM?

4. OOBsICHUTE CBOMCTBA IBOMHOTO BOJHOBOJHOI'O TPOMHUKA, 3aMUIINTE €0 MaTPUILy pacCEesTHUS.

5. Yto u3 cels mpeACTaBISAeT IEIeBO MOCT, C KAKOW IENIbI0 OH UCTIONb3YyeTCs?

6.2. Ouyenounvie cpedcmea 015 RPOBEOCHUS NPOMEIHCYMOUHOU ammecmayuu (3auema)

6.2.1. Ilpumepnulit nepeuens 60npocoe/3a0anuii K 3auemy

1. BonHoBoaHbIe GUIBTPBI C HEMOCPEICTBEHHBIMH CBSI3IMU. KOHCTPYKIIMS ¥ NPUHIUI PaOOTHL.

2. ®a30BbIil LUPKYJIATOP HA OCHOBE MPSMOYIOJIBHOTO BOJIHOBOAA.

3. [lonsaTre o BOJIHOBOM MaTpHIle paccesHus. Duznueckuii cMbIca KOG OUITMEHTOB

MaTpHUILIbI paCCESHUS.

4. BonHoBoaHbIi (ha30BbIi HUPKYIATOp. KOHCTPYKIUS ¥ MPUHIUTI paOOTHI.

5. CornacoBaHue JUHUI Iepeiay ¢ MOMOIIbI0 YETBEPTHBOIHOBBIX JIUHUM Iepead.

6. usnexrpuueckas nuHus nepeaadn. CTpykTypa 1nosisi, OCHOBHbIE TEXHUUECKHE

XapaKTEPUCTHUKHU.

7. OCHOBHBIE TPUHIUIIBI coryiacoBaHus ycrpoiicts CBY.

8. IpoccenbHO-(I1aHIIeBOE COSAMHEHNE JTMHUHN TIepe1aduu.

9. ®a3zoBpaiaTeny Ha OCHOBE BOJHOBOIHBIX JIMHUH niepefaun. KOHCTPYKIMS ¥ MPUHIUT paOOTHI.

10. JlerekTopHbIE U TEPMUCTOPHBIE U3MEPUTEIIbHBIE YCTpolicTBA. KOHCTpYKIUS U

MIPUHIIMI PaOOTHI.

11. CrynenuaTsie nepexoibl ¥ IPUMEHEHUE UX JUISl IIHPOKOIIOJIOCHOTO COTJIACOBAHUS JIMHUH NIepeauu ¢
Harpy3Kkom.

12. IlpuHuunel corjaacoBaHus JUHUNA NEpelayd ¢ Harpy3koil. XapakTepUCTUKH BO3MOXKHBIX PEXKHMOB
BOJIH.

13. KoHcrpykuus, npuHUun paOOTbl M OCHOBHBIE XapaKTEPUCTHUKU HANpaBICHHBIX OTBETBHUTEJEH,
BBITIOJTHEHHBIX HA OCHOBE IIPSIMOYTOJIBHOTO BOJIHOBOJIA.

14. BonnoBoas! ¢ II- 1 H — oOpa3HbiMu nonepeyHbIMU ceueHUusIMU. OTINYUTENTbHbIE OCOOCHHOCTH U
INPUHIUN pabOoTBHI.

15. TlpuHiun mnoctpoeHust (UIBTPOB C YETBEPTHBOJHOBBIMU CBS3SIMH Ha OCHOBE MPSIMOYTOJBHOTO
BOJIHOBOJA.

16. ®unbTpsl CBY ¢ 4eObIeBCKON 1 MaKCUMATBHO-TNIOCKON YaCTOTHBIMHU XapaKTEePUCTUKAMHU.

17. Arrentoaropsl. KoHCTpyKIus, MpUHLIUI pabOThl 1 OCHOBHBIE XapPaKTEPUCTUKH.

18. Ocobennoctu nocrpoenust puinbTpoB CBY. Buibl 4aCTOTHBIX XapaKTEpUCTHUK.

19. ®eppuroBsie BeHTUIH. KOHCTPYKIIMU M TPUHIUIIBI paOOTHI.

20. Knaccudukanus THIIOB BOJH, PacHpOCTPAHAIOMIMXCS B JHHHUAX mepemadd. OITHOBOJTHOBBIA U
MHOT'OBOJIHOBBIN PEKUMBI.

21. Dddext Dapanes B monMarauueHHbIX ¢pepputax. Mcnons3oBanue ero B ycrpoiicteax CBY.

22. ®azoBpamarend. [IpuHimn paboThl 1 OCHOBHBIE XapaKTEPUCTHKH.

23. E-, H- tpoiinnku. KoHCTpYKIHsI, OCHOBHBIE XapaKTEPUCTHKH, MATPHUIIBI PACCESTHUS, TIEPEIavH.

24. Koaddunuentsr 6erymieit (KbB) u crosueit (KCB) Bonubl. Koaddumment orpakenus (') u cBsa3pb
ero ¢ KbB u KCB.

25. E- TpoHHHUK Ha OCHOBE MPSIMOYIOJIHHOIO BOJHOBOJA. KOHCTpyKIMS, MPUHIMII PabOThI, OCHOBHBIE
cBoycTBa. MaTpuia paccesHus.

26. PeakTtuBHBIE AUadparMel B BOJTHOBOAAX MPSAMOYroibHOTro ceueHus. [Ipuniun paboTsl, cBoiCTBA.

27. BoimHOBBIE MaTpUILIbl PACCESTHUS U MEPEIAYUH.

28. Bpamaromuecs COWIEHEHUS Ha OCHOBE BOJHOBOJHBIX JMHMM mepenauu. KoHCTpyKius, MpUHLIMII
JIEUCTBUSL.

29. TTonocoBoii (pUABTP HA BCTPEUHBIX CTEPIKHSX.

30. ByxmpoBoaHas nuHus nepegaun. CTpykrypa nojis. TexHuueckue XapakTepUCTHKH.



6.2. OneHo4YHBIE CPeACTBA VIS TEKyIIero KOHTPOJISI yCIeBaeMOCTH, IPOMEKYTOYHOH aTTecTaluu
110 HTOraM OCBOCHM THCHHUIINHBI

6.2.1. OneHo4Hble cpeacTBa 1S TEKYILero KOHTPOoJIsi ycneBaemoctu B 10 cemectpe

Temaruka 1151 CaMOCTOATEIBHOU TOATOTOBKH

Pa3nea 8. DiekTpoanHaMuyeckne 0OCHOBBI Teopuu aHTeHH. [lapameTpbl aHTeHH.

1. JIng yero npeaHa3Ha4€Hbl AHTECHHBI?

2. Kakue oCHOBHBIE ITPU3HAKH, IO KOTOPHIM KJIACCU(PULIUPYIOT aHTCHHbI?

3. Kakue ucronb3yroT SJHEPreTHYEeCKUE apaMeTphl aHTEHH?

4. Kakue npuMeHsI0T XapaKTepUCTUKH U NTapaMeTphl HAIIPABJIEHHOCTH aHTEHH?

5. Yrto coboii mpencTaBiseT CHMMETPUYHBIN BUOpaTop?

Pa3nea 9. U3nyyenue BUOPATOPHBIX AHTEHH.

1. Kakoe BOJIHOBOE COIIPOTHUBIIEHHE UMEET CBOOOIHOE IIPOCTPAHCTBO?

2. Kakoe cooTHOmeHue Mexay ¢aszamMu HaNpsHDKEHHOCTEH SJIEKTPUYECKOTO M MarHUTHOTO TIOJIEH,
U3JIy4aeMBbIX 3JIEMEHTAPHBIM JIEKTPUYECKUM JUIIOIEM?

3. MensieT 11 cBOM 3HAaK B TEYEHME MEepUoJia KojaeOaHul MIHOBEHHOE 3HaueHue BekTopa lloliHTuHra npu
U3JIy4EHUH 3JIEMEHTAPHOIO JIEKTPUUECKOTO IO ?

4. C Kakol CKOpPOCTBIO B3HEPrus YXOAMUT OT D3JIEMEHTApPHOIO AJIEKTPUYECKOrO JHUIIOJNA, TO €CThb
pacpoCTpaHsAETCs MO PaJiuaIbHbIM HAIIPABJICHUSAM?

5. Onuummre pacrnoiokeHUe BEKTOPOB 3JIEKTPUUECKOT0 M MarHUTHOTO I0JI U3JIyYEHUs AJIEMEHTapHOIO
EKTPUYECKOTO TUIIOJIS B IPOCTPAHCTBE AAJIbHEN 30HBI.

Paznen 10. U3nydenne JuHeHONH cMCTeMbl HCTOYHHKOB.

1. Yro Takoe aHTEHHas PEIIETKA, U KaKUE UCIIOIb3YIOT TUIIBI AHTEHHBIX PEIETOK?

2. B uém cocToUT CMBICT TEOPEMBI IEPEMHOXKEHHUS JUarpaMm HarpaBIeHHOCTH?

3. B 4ém 3akiaro4aeTcs CMbICI MHOKUTENS aHTEHHOW PEIIETKH?

4. Yto Ha3bpIBAIOT AMILTUTYJHOW JUarpaMMoi HalpaBJIE€HHOCTU JIMHEMHON pelEéTKN U3Iyqareneit?

5. Uro o3Havaet ¢a3oBas AuarpamMma JUHEHHON PelETKH n3mydarenen?

Pa3nes 11. CuHTe3 JIMHEHBIX AHTEHHBIX CHCTEM 110 3aJJaHHOI INarpaMMe HANPABJIEHHOCTH.

1. M3-3a 4yero pacy€r M KOHCTPYHPOBAHHME COBPEMEHHBIX AHTEHH B IIOCJIEIHHUE TIOJbl 3HAYUTEIBHO
YCIOXKHUIUCH?

2. Yro noHMMAIOT NOJ 3a7ja4eil CUHTE3a AaHTEHH?

3. Kak nmpoBoT CUHTE3 IMHEWMHOTO U3JIydaTeliss MeTo oM uHTerpaina Oypne?

4. KakoB ¢u3udeckuii cMbIC] 0000IEHHON YrIIOBOM KOOPIUHATHI?

5. OT yero 3aBUCUT HaNpaBICHUE U KOJIMYECTBO ITIABHBIX JIEECTKOB MHOMXHUTEJISI aHTEHHON PEeIETKN?
Pa3pea 12. Ilnockue u3nyqaromue NOBEPXHOCTH M PEIICTKH H3JIydaTesei.

1. Uto Takoe anepTypHasi aHTeHHA?

2. Kakux TUIIOB anepTypHble aHTECHHBI Bbl 3Haere?

3. YUem omnpenensieTcs MIMPHHA JUarpaMMbl HaIlPaBICHHOCTH B TJABHBIX IUIOCKOCTSX CHH(}A3HOTO
MIPSIMOYTOJIBHOTO PAacKpbIBa?

4. JIns 4ero NpuMeHSIOT IIOCKHE PEMIETKU U3JTydarenei?

5. KakoBa meToauka pacuéra 1uarpaMMbl HallpaBJI€HHOCTH IJIOCKOW aHTEHHOW PEeIETKN?

Pasnen 13. AHTeHHBI B pe:KMMe npueMa.

1. Yto mpoucxoauT mpu paboTe B pexuMe MpUéMa Ha BXOJI€ aHTEHHBI O] JIeHiCTBUEM MaJaloliero Ha Heé
W3BHE 3JIEKTPOMArHUTHOTO MO ?

2. Yto sBisieTcs OCHOBHBIM IapaMETPOM NMPUEMHON aHTEHHBI, XapaKTEPU3YIOIIMM €€ HalpaBlCHHbIC
cBolcTBa?

3. Yro Ha3bIBAIOT aMIUIUTYAHON AMAarpaMMOl HalpaBiIE€HHOCTH NIPUEMHON aHTEHHBI?

4. Kaknie 0cOOEHHOCTH pabOTHI aHTECHHBI B pexuMe TIpuéma?

5. YeM omnpezensercs myMoBas TeMIlepaTypa NpuEMHON aHTEHHBI?

Pa3znen 14. BuOparopHbie U 1e/ieBble AaHTEHHBI.

1. Yto Takoe HECUMMETPUIHBIN BUOpaTop?

2. KakoBa KOHCTpYKIMSI ¥ IPUHIIAT IeHcTBUsI T-00pa3Hoil aHTCHHBI?



3. YTo Takoe BOJHOBOIHO-IIIEICBasA aHTeHHA?

4. B xakux LEIsSX UCIIOJIb3YIOT CIa0OHAINPaBICHHbIE WM HEHAIPABIEHHbIE OOPTOBbIE AaHTEHHBI?

5. KakuMm 00pa3oM MOBEpPXHOCTh JIETATEIBHOIO ammnapaTta BiIMAeT Ha (OPMHUPOBAHHME JUArpaMMBbI
HaIpaBJICHHOCTHU cllabOHANpPaBIeHHON aHTEHHBI?

Pa3znes 15. AneprypHble aHTEHHBI.

1. Kakue Tumsl u3nydaresiaeil OTHOCATCS K allepTypHbIM aHTEHHaM?

2. YeM omiIMyaeTcs auarpaMma HallpaBJICHHOCTH W3JIy4€HUS DPYNOPHOW AaHTEHHBI OT Juarpammbl
HaIPaBJIEHHOCTH M3JIy4Y€HUsI OTKPHITOIO KOHIAa BOJHOBOJA?

3. Uto Takoe ceKTopHaibHbII pynop?

4. Yem onpenenstorcs KHJI u tuarpamma HanpaBii€HHOCTH MJIOCKOTO PacKpbiBa?

5. YTouHHTE 3aBUCUMOCTBH JUarpaMMbl HAalPaBICHHOCTH allepTYpPHOM aHTEHHBI OT TOTO, KaK MEHSETCS
(haza mosist B pacKphIBe.

Pa3znes 16. AHTEeHHBbIE pellleTKH.

1. OT 4ero 3aBUCHUT KOJIMYECTBO OOKOBBIX JIEIECTKOB MHOKUTEISI aHTEHHOW PeIETKN?

2. Yro BIMsIET HA KOJIMYECTBO HYJIEH MHOXKUTEIIS aHTCHHOW PEIIETKN?

3. B 4ém 3akinrogaroTcs IpeuMyIlecTBa U HEJOCTaTKY HEAKBUIMCTAHTHBIX aHTEHHBIX PEIIETOK?

4. KakoBbl IpEeUMYLIECTBA U HEJOCTATKH (Pa3MPOBAHHBIX AHTEHHBIX PELIETOK?

5. Kakue MeTospl HCTIONB3YIOT U1l YIPABIEHUS AMarpaMMON HalpaBiIeHHOCTH?

6.2.2. OueHoYHbIE CPeCTBA IS IPOBEACHNS MPOMEKYTOYHOM ATTECTAIIUM K IK3aMeHY

6.2.2.1. IlpumepHnulii nepeuenv 60npocoe/3a0anuil K IK3ameny (no oucyuniune)

1. KocekancHoe 3epkaio. IIpuniun paboTsl, MeTO pacuera.

. DNIeMEHTapHBIN U3J1ydaTesb TUIIA «MAarHUTHBIN fumosby. [lone n3nmyuenus.

. Bnusiue pedekropa Ha quarpaMMy HanpaBiIeHHOCTH CUH(DA3HOH peleTKy u3jydaTesnei.

. BonHoBoHO-111€11€Bast anTeHHA. KOHCTpYyKIMS, IPUHIMI paObOThl, XapaKTEPUCTUKH.

. Onpenenenye CONPOTUBIICHUS U3Ty4eHUs CUMMETPUYHOIO BUOpaTopa MeTo10M HaBoaAuMBIX DJIC.

. [Ipunuun B3aumHocTy. [IpuMeHeHne ero K U3JIy4eHUI0 IPUEMHBIX AaHTEHH.

. AMnuTyzHas, Gpa3oBasi, MOISIPU3ALMOHHAS XapaKTEPUCTUKN aHTEHHBI.

. [IpyHIMI onpe/ieNieHuns oISl U3YUYEHHs] CUCTEMBI TUCKPETHBIX U3iIydareseil (BuopaTopos).

9. Ulneiidp-sudparop Iucronpkopca. KoHCTpyKI1Ms, OCHOBHbIE OCOOEHHOCTH U OTIMYUSI.

10. IIpuHuMn ompeneneHus MOl M3IYYeHHs] HAealbHOW IJIOCKOW MPSIMOYTOJIBHOM IMOBEPXHOCTH, B
KaKJJOW TOUYKE KOTOPOW BEKTOPBI AIEKTPUUECKOTO U MArHUTHOTO MOJIEH UMEIOT OJIMHAKOBBIE aMILIUTY b
u ¢a3sbl.

11. Meroa aHanu3a AMarpaMMbl HaIIpaBIEHHOCTH CUCTEMBI JUCKPETHBIX M3JIydaTeleH.

12. CriocoOs! muTaHusi BAOPATOPHBIX AHTEHH.

13. Meron ompeneneHus MO U3IYYEHUs BYX CBSI3aHHBIX BHOPAaTOpPOB, OAMH M3 KOTOPBHIX aKTHUBHBIH,
JIPYroy — NaCCUBHBIN.

14. CniocoObl CUMMETPUPOBAHUS AMArpaMMbl HalpaBIEHHOCTH M COTJIACOBAHMS C MUTAIOUICH JTMHUEH
nepenavu.

15. TlapameTpbl aHTEHHBI, XapaKTepU3yIOIIHE ee Kak mpeolOpasyroliee YCTPOHCTBO (BXOJHOE
CONPOTHUBIIEHUE, COMPOTHUBICHWE M3IYYEHUS U TMOTEPb, KOIPGUIUEHT TMOJIE3HOIO JEUCTBHUS,
JNana3oHHOCTh, MAKCUMAJIbHO-OIYCTUMAasi MOLTHOCTb.

16. 3amemuisromas TMH30Bast aHTeHHA. KOHCTpYKIMs, MPUHIMIT PaOOTHI.

17. Pacder conmpoTHBIIEHUS U3ITy4eHHs] CHMMETPHUUHOTO BUOpaTopa MeTozioM BekTopa [loitunra.

18. AHTEHHA THIIa OTKPBITOIO KOHIIA KPYIJIOrO BOJHOBO/A. XapaKTEPUCTUKHU U3TyUEHUS.

19. lleneBoi 3neMeHTapHbIi U3nydarensb. [IpuHIMN 1BONCTBEHHOCTH.

20. Yckopsromas TMH30Bast aHTeHHa. KoHCcTpyKumst, pUHIMIT paboTHI.

21. BausHue pacnpeesieHns aMIUIMTY/IbI 10J1s1 B PAaCKpPBhIBE AaHTEHHBI HA €€ XapaKTEPUCTUKU U3ITyUEHUS.
22. Teopema 3KBUBAJICHTHOCTH M TPUMEHEHHE €€ K pacueTy aHTCHH.

23. 3aBucuMOCTh (OpPMBI JIUArpaMMbl HAIMPABIEHHOCTH CHMMETPUYHOTO BHOpaTropa OT €ro
OTHOCHUTEJIBHOM JIIMHBI.

24. Peakuus 3epkajia Ha 00JIydaTellb U CIIOCOOBI €€ YCTpaHECHHS.

25. CummeTrpuanblid BUOpaTop. [IpuHIMI onpeaeeHus Mo U3TyICHHS.
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26. DneMeHTapHbIN U3TydaTenb TUIa «3yeMeHT [toirencay. [lose n3nydeHus.
27. IlpuHUUI SKBUBAJIEHTHOCTH.
28. I'-, T- oOpa3Hble aHTeHHbl. KOHCTpYKLIMY, TPUHLUI pabOThI, XapaKTEPUCTUKH.

29. 3epkanbHas napadonanueckas anTeHHa. KOHCTpYKIHs, MPUHIUT paboThl, XapaKTEPUCTHKH.
30. AHTEHHa THUIIa OTKPBITOIO KOHIIA IPSAMOYTOJIBHOTO BOJIHOBOJA. XapaKTEPUCTUKU U3ITyUCHHUSL.

Bapuant Ne 1

6.2.3. [IpuMepHbBIe TeCTOBbIE 32IaHUS K IK3AMEHY

PEXHM. ..

. CTOAYHUX BOJIH,

Ne
Bompoc Bapuants! oTBeTa
/i
VYerpoiicTBa, KOTOpbIE 00€CTIeUnBAIOT 1. cornacoBaHMs aHTEHHBI C PUAEPOM;
CUMMETPHIO B CX€MaXx JUIsl MUTAHUS 2. yBeIMYEHHUS Pa3MEPOB aHTECHHBI;
1 BUOPATOPHBIX AHTEHH UCIOJIB3YIOTCS B LEJSIX... | 3. CHW)KEHHS IIIyMOBOI TeMIlepaTypbl aHTCHHBI;
4. cyeHHUsl AUarpaMMbl HallpaBJIeHHOCTU
AQHTEHHBI.
Antenny Ilucronpkopca (yroiakoByto) 1. CBEpXKOPOTKHX paHOBOJIH;
2 HCIOJIB3YIOT B IUAIIA30HE. .. 2. INIMHHBIX PaJHOBOJIIH;
3. KOPOTKHX PaJiuOBOJIH;
4. cpeHUX paJMOBOJIH.
AHTEHHBI IMANIa30HOB JUIMHHBIX U 1. ¢ BepTUKaIbHOH MOJIIPU3ALIUEIL;
3 CBEPXIVIMHHBIX paanoBouH (I'- u T-o6pa3Hble) 2. ¢ HaKJIOHHOU MOJIApU3aLHeH;
(GYHKIMOHUPYIOT HA BOJHAX. .. 3. C KpyroBoil MoJIsApU3aALUEIL;
4. ¢ MIIMUNTHYECKON MOJIIPU3ALUCIH.
B nensax cornacoBaHus MOJIYBOJIHOBOM aHTEHHB! | 1. OJCOEIMHUTD JIMHUIO YEPE3 COCPEIOTOUCHHYIO
(1resieBOM B 3KpaHe ¢ HACTPOSHHBIM €MKOCTb;
PE30HATOPOM) ¢ KOAKCHUATBHOM JIMHUEH HY)KHO... | 2. MapajuleTbHO HIENH MOIKITI0YaTh
4 COIIPOTHUBIICHHUE, PABHOE BOJTHOBOMY
COIIPOTHBIICHUIO JIMHUY;
3. IOACOEIMHUTD JIMHUIO B LIEHTPE LIEIIH;
4. IOACOEAMHUTBD JIMHUIO OJMXKE K KParo IIEIH.
AHTEHHbBIE pelIeTKH (pe30HAHCHbIE 1. KOPOTKO3aMKHYTYIO HArpys3Ky;
5 BOJIHOBO/IHBIE IIEJIEBBIC) U3TOTABINBAIOT Ha 2. KOaKCHAJIbHYIO Harpy3Ky;
BOJIHOBOJIE, HATPY>KCHHOM Ha... 3. KOMIUIEKCHYIO HarpysKys;
4. HarpysKy, COrJIaCOBAHHYIO C BOJHOBOJOM.
BonHOBOAHBIE aHTEHHBI (LLEJIEBBIE HE- 1. KOPOTKO3aMKHYTYIO Harpy3Ky;
6 PE30HACHBIE) N3rOTABJIMBAIOT HAa BOJHOBO/IE, 2. KOaKCHaJIbHYIO Harpys3Ky;
Harpy>kK€HHOM Ha... 3. KOMIIJIEKCHYIO Harpy3Ky;
4. Harpy3Ky, COINIACOBAHHYIO C BOJIHOBOJOM.
B pezonaHCcHOI BOJTHOBOAHOM IIENEBOM aHTEHHE | 1. IPOM3BOJIBHOM BEJIIMYMHE;
7 MHTEPBAJl MEXIY CUH(pA3HO BO30YKJaeMbIMH 2. 4eTBEpTH JJIMHBI BOJIHBI B BOJTHOBO/IE;
LIEJIIMU PABEH. .. 3. JUINHE BOJIHBI B BOJIHOBO/JIE;
4. noJ0BUHE JUIMHBI BOJIHBI B BOJHOBOJIE.
B pezonaHCcHOI BOJTHOBOAHOM LIENEBOM aHTEHHE | 1. IPOM3BOJIBHOM BEJIIMYHHE;
8 UHTEpBaJl MEKAY NPOTUBO(A3HO 2. 4eTBEpTHU AJIMHBI BOJIHBI B BOJHOBO/IE;
BO30Y>KJa€MbIMH LIEISIMHU PABEH. .. 3. ANMHE BOJHBI B BOJIHOBOJE;
4. NOJIOBUHE [UIMHBI BOJHBI B BOJHOBOJIE.
J111s1 Hepe30HaHCHON BOJIHOBOJHOM LIEIEBOI 1. monepeyHbIX BOJIH;
9 aHTEHHBI B BOJTHOBO/IE YCTAHABINBACTCS 2. 6erymumx BOJIH;
3
4

. CMCIIaHHBIX BOJIH.




3/1ech MoKa3aHO U300paKeHHe. . . 1. ropr30HTaNBEHON aHTEHHOW PEIIETKH
cuH(pa3HbIX U3TydaTenei;
10 2. cUCTEeMBbl IUTAHUS AHTCHHBI;
3. aHTEeHHBI OeryIIei BOIHBI;
4. MHOTOILIEJIEBON AHTEHHBI.
[IleneBble aHTEHHBI HA OCHOBE BOJHOBOIOB 1. NIMPOKOMOIOCHBIMU;
1 SIBJIIOTCS. .. 2. YaCTOTHO-HE3aBUCUMBIMU;
3. Y3KOTOJIOCHBIMU;
4. CBEpXUIUPOKOIIOJIOCHBIMHU.
J1sl TOCTPOEHUs YaCTOTHO-HE3aBUCHMBIX aHTE€HH | 1. 9KBUBaJIEHTHOCTH;
12 HCTIOJIb3YIOT IIPUHLIMII. . . 2. IepecTaHOBOYHOMN ABONCTBEHHOCTH;
3. 3JIEKTPOIMHAMHYECKOTO MO00HS;
4. B3aMMHOCTH.
AHTEHHBI, OpMa KOTOPBIX OMPEENAETCH . . . 1. coxpaHeHHEM T€OMETPUHN AHTEHHBI;
SIBJIIIOTCS. YACTOTHO-HE3aBUCUMBIMH. 2. U3MEHEHUEM JINHEHHBIX pa3MepOB
13 MPONOPLUUOHATIBHO U3MEHEHUIO YaCTOTHI;
3. HOCTOSTHCTBOM JIMHEWHBIX Pa3MEpOB;
4. nMub YII0BBIMU pa3MepaMu.
B nentpe norapudmMudeckoii cnupaabHON 1. 3HaUeHHeM pajuyca BETBEH CIIUPAIIH;
14 aHTEHHBI UIMEETCs aKTUBHAsI 30Ha. JTO CBA3aHO 2. 111aroM HaBUBKH CIIUPAIIH;
C... 3. OTCEUKOl U3JIy4aroluX TOKOB;
4. BEIMYMHOM JUIMHBI BOJHBI.
B nenrtpe norapudmuyeckoit crimpaibHOMI 1. TpeTh JJIMHBI BOJHBI U3IIY4YEHUS;
15 aHTEHHbI UMEETCs akTUBHAas 30Ha. E€ pazmep 2. 4YeTBEPTh AJIMHBI BOJIHBI;
COCTaBJISIET. .. 3. OJIOBUHY JJIMHBI BOJIHBI;
4. IUHY BOJIHBI.
Jlorapudmudeckas cruupaibHasi aHTCHHA 1. moz yriom 450 Kk MI0CKOCTH 3KpaHa;
IIpope3aHa B OKpaHe U3 MeTajlIa. 2. mop yriaom 600 K III0CKOCTH IKpaHa;
16 XapakTepUCTHKA HAIIPABIEHHOCTH aHTEHHBI 3. B HaIIPaBJICHUH, NIEPIIEHAUKYIIIPHOM IIJIOCKOCTH
UMEET MaKCUMYMBI. ... 9KpaHa;
4. B IJIOCKOCTH 3KpaHa.
Jlorapudmudeckas crupaibHasi aHTCHHA B 1. HaKJIOHHY1O;
17 HarpaBJIeHUH MaKCUMyMa CBOeH (QyHKIIMU 2. 3JIMNTHYECKYIO;
HAIpPaBJIEHHOCTU UMEET. .. NOJSPU3ALIIIO 3. BEpTUKAJIbHYIO;
JIEKTPOMArHUTHOTO MOJISI M3JTyYECHHUS. 4. TOPHU30HTAJIBHYIO.
Jlorapudmudeckas crupajibHasi aHTEHHA B 1. 200-300 ;
18 nuamazone yactotT 10 20:1 uMmeer mmpuHy 2. 800-900;
JMarpaMMbl HaIIPaBI€HHOCTH B TMPEIETaXx. .. 3. 100-200;
4. 400-500.
B cpaBHenuu ¢ norapupMuuecKumMu 1. GonpLIel MUPOKONOIOCHOCTHIO;
CIMpPaJIbHBIMU aHTCHHAMU CIIUpAJIbHbIE aHTEHHBI | 2. O0osee CTaOMIbHBIMU NTapaMeTpaMH B JHAala30He
19 Apxumea XapakTepU3yrOTCH. . . 4acToT;
3. MEHBIINMHU Ta0apUTaMHu;
4. 601l HAPaBIEHHOCTHIO.
1. noromepuoanvecKas aHTEHHa,
2. crimpalibHasl aHTEHHA;
20 3. aHTeHHAas PENIETKa;
4. aHTEHHA TOBEPXHOCTHBIX BOJIH.
3/1ech OKa3aHa ...
Bapuant Ne 2
Ne
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Bomnpoc

BapuanTel oTBeTa




Jluneiinas cuHdazHas peleTKka B JajdbHel 30He
uMeeT (PYHKUHUIO HAPaBJIE€HHOCTH, KOTOPYIO
HaxoJAT B BUJE ...

1. npousBeneHust PyHKUMU HAPABICHHOCTH
3JIEMEHTOB;

2. MHOKUTEJNS PELLETKY;

3. nmpousBeaeHUs PYHKINN HAPABICHHOCTH
OJIHOTO 3JIEMEHTa Ha MHOXKHTEIb PEUIeTKH;

. CyMMBI (DYHKIIMH HAIIPaBJICHHOCTHU 3JIEMEH-TOB.

YTOYHHTE aMIUTUTYJHO-(a30BOE pacIpeieieHue
TOKa BIIOJIb JINHEWHON aHTEHHBI, TPH KOTOPOM
(yHKIMS HalIPaBJICHHOCTH aHTEHHBI
COOTBETCTBYET SINX/X.

. paBHOMEpHOE;
. DKCIIOHEHIINAIILHOE;
. TUTIepOOJIMYEeCKOe;

. mapaboJInYecKoe.

OnTuMalIbHBIMHU HA3bIBAIOT JIMHEWMHEIE
cuH(pa3Hble aHTCHHBI. . .

. CO CBEPXHAIIPABICHHOCTBIO;
. C MaKCUMAaJIbHON HANpaBJICHHOCTHIO;

. C ONITUMAJIbHBIM 3Ha4YE€HUEM KO3 PuirenTa
CUJICHUS,

. C MUHUMAJIbHBIM YPOBHEM OOKOBBIX JICTIECTKOB.

Jluneiinas CI/IH(i)a3Ha$I AHTCHHA HAa3bIBACTCsA
OINTHUMAaJIbHOU Ipu pacCrpeacjICHU TOKaA...

. C BCIJIECKOM TOKa Ha KPasX aHTCHHBI,
. KOCHYCOMJIaJIbHOM;

. PABHOMEPHOM;

. CHAJIAIOIIEM JI0 HYJIS K KpasM aHTEHHBI.

Ha uznydaroniem 35eMeHTe aHTEHHBI €CTh
TuHeHbIe Ga30Bble UCKaKEeHUA. OHU IPUBOISAT

. YMeHbIIEHUIO upuHbl JJH;

. OTKJIOHeHHI0 MakcumyMa JIH, yBenuuenuro ee
IIUPUHBI U YPOBHSI OOKOBBIX JICTIECTKOB;

3. I3MEHEHUIO CTEIIEHN COITIaCOBaHMsI aHTEHHBI CO
cpenon;

4. N3MEHEHHUIO NOJAPU3ALHH U3Ty4aeMOro
3JIEKTPOMArHUTHOTO MOJISL.

N = W= WD~ WD~

JluneitHast cuH(a3Has aHTEHHA UMEeT 1.2.0 D/A,
paBHOMEpHOE pactpenenenne Toka (D-pazmep 2.4.0 D/A;
AHTEHHBI, A-ITMHA BOJTHBI). Koaddurment 3. 0.5 D/A;
HAIpPaBJIEHHOIO ACMCTBHs AaHTCHHBI PABEH. .. 4. D/\.
AHTeHHas! (TuHEeHHas) peméTKka Ha3bIBaeTCs 1. u3mensiercs;
OKBUUCTAHTHOW KOT/a PACCTOSHUEM MEXTY 2. BO3pacCTaeT;
AIIEMEHTaMH T10 €€ JUTHHE ... 3. OCTOSTHHO;
4. yObIBaer.
ITpu cuHTE3€ aHTEHHBI ONPEAETISIOT . .. 1. HeOOXOJMMYIO TOUHOCTh U3TOTOBJICHUS

W3JIy4arolieil MOBEepXHOCTH;

2. 3aKOH pacIpeaesIeHHsl JIeKTPOMarHuTHOTO
TIOJISI WUIA TOKA Ha W3Ty4aroie MoBEpXHOCTH,
MIpH KOTOPOM peaNM3yeTCsl 3a/IaHHas AHarpaMma
HaAIpPaBJIEHHOCTH;

3. dopmy /IH no 3agaHHBIM 3HAYEHUSM TOKA WU
AJIEKTPOMATHUTHOT'O TIOJIsl HA HEKOTOPOM
U3Ty4aroniei moBepXHOCTH;

4. reOMETPHIO M3JTy4aroIel NOBEPXHOCTH.

XapaKTepI/ICTI/IKa AHTCHHBI, KOTOPYIO Ha3bIBAOT
CBCPXHAIIPABJICHHOCTIO O3HAYACT...

1. u3mydeHue B MPOCTPAHCTBO BCEH MOITHOCTH
CHUTHAaJa, IT0/IaBaeéMOT0 Ha BXOJl aHTCHHBI;

2. COTIIaCOBaHHOCTh BBIXO/Ia aHTEHHBI CO CPEIOH
W3ITy4eHHUS;

3. BO3MOKHOCTb HEOTPAHUYEHHOT'O YBEJIMYECHUS
K03 dUIMeHTa HapaBJIeHHOTO AeHCTBHS;

4. noBe/IeHUE 10 HYJISI YPOBHSI OOKOBBIX
JICTIECTKOB.
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XapaKTepI/ICTI/IKI/I AHTCHHbI HAa3bIBAIOT
OIITUMAJIbHBIMHU, €CJIKM OHU COOTBETCTBYIOT...

1. MakcHManbHOMY 3HaYEHHIO KO3 PuireHTa
HaIlpaBJIEHHOT'O IEUCTBUS;

2. MUHUMAaJIbHOW LIMPUHE TUarpaMMbl
HaAIpPaBJIEHHOCTH MPH 33JJaHHOM YPOBHE OOKOBOTO
U3JIy4YEHHUS;

3. MUHUMAaJIbHOMY YPOBHIO OOKOBBIX JIE[IECTKOB;
4. MUHUMAaJbHOM IIMPHHE JUarpamMmbl
HAIpPaBJIEHHOCTH.

11

Amntenna JlroneOepra (TMH30Bast aHTEHHA) — 3TO

1. TMH3a MIepEeMEHHON TOIIUHBI C

KO3 PUITMEHTOM NPETOMIIEHHS, HE 3aBUCSIINM OT
paauyca;

2. nudnexTpudeckas chepa ¢ Ko3PpPHUIUEHTOM
MPENOMJICHUS, 3aBUCSILKM OT paanyca chepsl;

3. nudnexTpuyeckas cepa ¢ Ko3pdunrenTom
MIPEIIOMJICHUS, HE 3aBUCAIINM OT pajuyca cqepsl;
4. TUH3a TIOCTOSITHHOM TOJIITUHBI C

KO3 OUITUCHTOM TPEIOMIICHHS, 3aBHCSIIIUM OT
paamyca.

12

V antenns! Jltonebepra (JTMH30BON aHTEHHBI)
(a30BbIil PPOHT BOJIHBI ABISAETCA. . .

1. UUTUHAPUYECKUM;
. TUTIEpOOTHYECKUM;
. cheprueckumM;

. TUNIOCKHM.

13

Y antennsl JltoneOepra (JIMH30BOI aHTEHHBI)
00yyaTenb HaXOAUTCH. . .

—_ AN W N

. Ha PACCTOSIHUH JJTUHBI BOJHBI OT TIOBEPXHOCTH
ctepsr;

. BHYTpH Cephl;

. BHE cdepsl;

. Ha IOBEPXHOCTH Cephl.

14

JIMH30BYIO aHTEHHY HA3bIBAIOT YCKOPSIOLLEH,
€CJIM 3TO....

. METaJIO-TUIACTHHYATAs INH30Basi aHTCHHA,
. METaJIO-AMAIICKTPUYECKas INH30BasI aHTEHHA;
. cthepuueckas nuH30Bast anTeHHa Jltonebepra;
. IWDJICKTPUYECKas JINH30Basi aHTEHHA.

15

3epKabHbIe aHTEHHBI (MTapaboIMYecKue)
UCTIONIB3YIOT Ha...PaJHOBOJHAX.

. KOPpOTKHUX;

. CQHTUMCTPOBLIX, MUJUIMMCTPOBLIX U
CIUMCTPOBBIX;

. CBCPXJIMHHBIX U OJIMHHBIX

. CpCOHUX.

16

AHTEHHBI (3€pKaJIbHBIEC TapadOINIECKHE)
npeoOpasytoT (pa3oBelii chepudecknii poHT
BOJIHBI 00JTydaTess B packpbiBe napadononia
B...

. DJUTHITAYECKHM;

. TapaboIMYEeCKHii;
. TJTIOCKHA;

. KOHUYECKHUH.

17

3epKajgbHYI0 MapaboInYeCcKyt0 aHTEeYHY
XapakTepu3yroT Ko duurueHTom
MCIOJb30BaHUS MOBEPXHOCTH. DTOT MapameTp
03HA4YaeT OTHOLICHHUE. ...

—lA W= LWE NN~ W

. Iiouaau 3p¢GeKTUBHO 00TydaeMoit
AJIEKTPOMATrHUTHBIM TIOJIEM MOBEPXHOCTHU 3€pKaja
K 0011l MIoIaau MOBEPXHOCTH 3epKaia;

2. Iiouaiy anepTypsl 3epKaja K MIomaau
MOBEPXHOCTH 3€pKaa;

3. momany anepTypsl o0IydaTens 3epKaja K
IUTOIAIM IOBEPXHOCTH 3€pKaa;

4. momaay anepTypbl 00IydaTens 3epKaia K
TUIOIAAN AllepTypPhI 3epKaa.
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V 3epkanbHOM MapaboIMyecKoil aHTEHHBI
BJIMSIHUE 3€pKajia Ha ee 00JIyyaTelb posBIsEeTCS
B...

1. yXyaIIeHUH COTIacOBaHuUs (PUAECPHOTO TPAKTA
00JIyyaTess ¢ mepeaTIuKoOM U CHIOKCHUU

ko3 PHITMEHTa HCTIOIB30BaHUS IOBEPXHOCTH
3epKaa;

2. U3MEHEHUH TOJISIPU3AINN OTPAKEHHOTO OT
3epKaJia ToJis;

3. yJydIIeHUHU corjacoBaHus GUAECPHOTO TPAKTA
00JTydaTelis ¢ mepeIaTIuKoM;

4. U3MEHCHHH 3aKOHA PaCIPEACICHHUS
AJIEKTPOMArHUTHOTO TOJISl BIOJIb allePTyPhI
3epKaia.

19

YMeHbIIEHNE AMILIUTYABI I10JIA Ha KpasaXx
anepTypbl NapadOTHUECKON 3epKaTbHOM
AHTCHHBI ITPUBOJMUT K...

1. Cy’)KeHUIO TuarpaMMbl HalPaBJICHHOCTH,

2. pacUIMPEHUIO AUarpaMMbl HallPaBJICHHOCTH;
3. yBenu4eHuto Kod(hUIMeHTa HalpaBJIEHHOTO
JIEHUCTBUS,

4. yBeTMUEHHIO YPOBHS OOKOBOTO MU3JTY4EHHUSI.

20

YBenuueHre ypoBHS MMOJIsl HA KPasiX arnepTypbl
JUIs TapabOoJINUeCKO 3epKaTbHOM aHTCHHBI
00yCIIOBIIMBAET. ..

1. cy’)xeHue TuarpaMMbl HapaBJIEHHOCTH;

2. yMeHbIlIeHHe KOdPPHUIIMEHTa YCUIICHHS,

3. yMeHbIIEeHHE YPOBHSI OOKOBOTO U3ITyUeHUS,
4. camxeHne KodhHUIMEHTa UCTIOTb30BaHUS
MIOBEPXHOCTH 3€pKaJa.

Bapuant Ne 3

Ne
Bomnpoc Bapuants! oTBeTa
/1
st cunpazHoi TMHEHHOH pemeTKH QyHKIHIO 1. npousBeneHus HyHKIUU HATPABICHHOCTH
HAIMpaBJICHHOCTH B AaJIbHEW 30HE HAXOJAT B BUJE | OJHOTO AJIEMEHTA HA MHOXHTENb PEIICTKH;
1 2. cymMBbl GYHKIUI HANPaBICHHOCTH JIE€MEHTOB;
3. npousBeneHus HyHKINN HAITPABICHHOCTH
AIIEMEHTOB;
4. MHOXKHTEJIS PEIIETKH.
... AMILIUTYIHO-(a30BOE pacrpeieieHue ToKa 1. 5KCTIOHEHIIHATIBHOE;
2 BJI0JIb JIMHEHHOM aHTeHHbI (hopMupyeT GyHKIHUIO | 2. mapaboInyecKoe;
HaANPaBJICHHOCTH BU/A /X. 3. paBHOMEPHOE;
4. runiepboIuvecKoe.
Kakwue nuneitnbie cuH(a3Hble aHTEHHBI HOCST 1. ¢ MUHIMAJIBLHBIM YPOBHEM OOKOBBIX JICTIECTKOB;
Ha3BaHHE ONTUMAJILHBIX AaHTCHH. .. 2. ¢ ONTHMabHBIM 3Ha4YeHHEeM Kod(dduruenrta
3 YCHUJICHHUS;
3. ¢ MakCUMaJbHON HAIPABICHHOCTHIO;
4. co CBEpXHANpPaBICHHOCTBIO.
[Tpu xakoM pacripeeieHIH TOKA JTMHEHHAs 1. cmagaromem 10 HyJIsI K KpasiM aHTeHHBI;
4 cuH(a3Has aHTEHHA ABJSETCS ONTHMAIbHOMN? 2. KOCUHYCOHUJAJIEHOM;
3. paBHOMEPHOM;
4. c BO3pacTaHHEM TOKa Ha KpasiX aHTECHHBI.
JIuneiiHble (pa30Bble UCKAKEHMs HA U3JTy4aroleM | 1. U3MEHEHHIO CTENEHU COIIaCOBAHUsl AHTEHHBI CO
3JIEMEHTE AaHTE€HHbI IPUBOJSAT K. .. cpenoi;
2. U3MEHEHUIO NOMIAPU3aLMU U3J1y4aeMOro
5 AJIEKTPOMArHUTHOTO TOJIS;

3. ymeHbLIeHHIO WupuHb JJH;
4. otkionenunto makcumyma JIH, yBenuuenuro ee
IIMPHUHBI U YPOBHS OOKOBBIX JICTIECTKOB.




Koaddunment HanpapieHHOro 1eHCTBUS
JMHEHHOH cuH(}a3HON aHTEHHBI C PABHOMEPHBIM
pacripesiesieHleM Toka paseH...(D-pazmep
AQHTEHHBI, A-JIJIMHA BOJIHBI)

. 0.5;

5.
6.2.0;
7
8.4.0

9KBI/II[I/ICT3HTH8.$I JIMHEHAsl aHTeHHAs peUICTKa -
OTO aHTCHHA C PACCTOAHUEM MCKAY SJIEMCHTAMHA
I10 AJIUHE ...

. BO3PAaCTAOIIUM;
. yOBIBaIOMINM;

. OJMHAaKOBbIM.

3amaya CHHTE3a aHTEHH 3aKJII0YaeTCs B
OTIpE/CTICHHH ...

1
2
3. mepeMeHHBIM;
4
1

. popmer JIH 1o 3a1aHHBIM 3HAYEHHUSIM TOKA WIIH
3JIEKTPOMArHUTHOTO MOJIsl HA HEKOTOPOH
M3JIy4arolleil NIOBEpXHOCTH;

2. TeOMETPHH U3ITYHAIOIIECH TOBEPXHOCTH;

3. HEOOXOAMMON TOYHOCTH M3TOTOBIICHUS
M3IIy4aronieil MOBEpXHOCTH;

4. 3aKOHa pacnpeieJIeHUs JIEKTPOMArHUTHOTO
TOJISI MJTM TOKA Ha HEKOTOPOU M3Iydaroriei
MOBEPXHOCTH, 00ECTICYMBAIOIIETO 3aIaHHYIO
JlMarpaMmy HarpaBJI€HHOCTH.

CBepxHanpaB/IeHHOCTb aHTEHHBI 3TO. ..

1. BO3MOKHOCTh HEOTPAHMYEHHOT'O YBEJINYCHUS
Kod(dUIMeHTa HaNPaBJIEHHOTO ACHCTBUS;

2. ceegenne K 0 ypoBHsI OOKOBBIX JIETIECTKOB;

3. 100% u3nydeHue B NpOCTPAHCTBO MOILHOCTH
CHUTHaJIa, IT0/1aBa€MOT0 Ha BXOJ aHTCHHBI,

4. moyHast COTJIACOBAHHOCTH BBIX0/1a aHTEHHBI CO
Cpeor M3ITyYeHHS.

10

OnTuManbLHBIMHA XapaKTCPUCTUKAMU aHTCHH
Ha3bIBAlOT XAPAKTCPUCTHUKU C...

1. HAaUMEHBIIUM YPOBHEM OOKOBBIX JIETIECTKOB;

2. HauMEHbIlIEH IMUPUHON AUArpaMMBbl
HAIpPaBJIEHHOCTH;

3. HanOONBIINM 3HaYeHUEM KO3 pHLIneHTa
HaINpaBJIEHHOTO IeHCTBHUS;

4. HaUMEHBIIICH MUPUHON TUarpaMMbI
HaINpaBJIEHHOCTH TPH 33JJaHHOM YPOBHE OOKOBOTO
U31Y4EHUsl.

11

Pacnpenenenne aMnianTy el TOKOB B 3JIEMEHTAX
ONTUMAaJIbHON CUH(pA3HON JIMHEHHON aHTEeHHON
PELIETKH SBISAETCS. ..

. PaBHOMEPHBIM;
. KOCHHYCOHIAJIbHBIM;

. 1076 -4EOBIIEBCKUAM;

. KOCHHYCOHTAJIbHBIM Ha IbeJecTalle.

12

OTHOCUTENBHBIN YPOBEHb OOKOBBIX JICTIECTKOB
ONTHUMAJIbHON 107b(-ueObIIIEeBCKON aHTEHHON
PEILETKH. ...

. AMEET NMOCTOSHHYIO aMILTUTYY;
. CIajiaeT o Mepe yaajacHus OT IJIaBHOTO
JICTIECTKA;

3. yBenMUYMBAETCS 110 MEPE yJAJIEHUsI OT [NIABHOTO
JICTIECTKA;

4. ocumIMpyeT M0 aMIIUTYIE.

N~ B W~

13

YT0JI MAKCUMaJIBHOTO H3JIy4eHHUs! ONITUMAJIBHON
N071b(-4eOBIIIEeBCKON aHTEHHOM PEIIETKH MOKET
PETYJIMPOBATLCS IIYTEM. ..

1. u3mMeHeHus AMIUIMTYAbl TOKOB B 2JICMCHTax
aHTEHHBI;

2. co3aHus TMHEHHOTO Habera (asbl 1Mo JUIHHE
aHTEHHBI;

3. U3MEHEHU YHCIIa U3IYJaOUIUX HIEMEHTOB
AQHTEHHBI,

4. I3MEHEHHUS JUTMHBI U37Ty4aeMOil BOJIHBI.




[Tnockue n3myyaromniye moBEpXHOCTU 1. M30TPONHBIX;
14 MCTIOJIB3YIOTCS ISl JOPMHUPOBAHUS ... TUarpaMM | 2. UTOJIbYATHIX;
HaIpPaBJICHHOCTH. 3. BEepHbIX;
4. KOHyCOOOpa3HBbIX.
[Tone u3ny4yeHns mIoCKo U3Iydaronen 1. Jlannaca;
15 MMOBEPXHOCTH B TAJIbHEN 30HE BBIYUCISAETCS C 2. Ilyaccona;
MOMOIIBIO IPEOOPA3OBAHHUS. . . 3. Dypse;
4. I'enpMrogpLa.
DyHKIUS HAIIPaBIEHHOCTH IIJIOCKOM 1. aMIIUTYy 1Bl TOKOB;
16 U3JIy4arolieil MOBEpXHOCTU B JalbHEN 30HE 2. (ba3bl TOKOB;
OTIpeNICTISACTCS 3aKOHOM PacTpe/IeIICHUS TI0 HEel... | 3. aMIUTUTYABI U ()a3bl TOKOB;
4. aMruTyAbl, Ga3bl U YaCTOTHl TOKOB.
KoaddummeHt HanpaBieHHOTO NeHCTBUS 1. hopMBI H3Tydaromei MOBEPXHOCTH;
IUIOCKOW CHH(A3HOM M3Tydarouieid MOBEPXHOCTH | 2. TEOMETPUUECKOM TUIOMIAN TTOBEPXHOCTH U
3aBUCHT OT... JUTMHBI BOJIHBL;
17 3. 3aKOHa pacpeeneHns TOKOB M0 OBEPXHOCTH;
4. reoMeTpUYECKOH IIIOIIAAH, JJIMHBI U3ITy4yaeMon
BOJIHBI M 3aKOHA Pacrpeie]IeHUs TOKOB 110
MTOBEPXHOCTH.
Koaddurment ncnonpzoBanus miockon 1.2.0;
18 cuH(pa3HO, paBHOMEPHO BO30YKIEHHOM 2.3.0;
W3JTy4aromie MOBEPXHOCTH PaBeH. .. 3.1.0;
4.4.0.
YMeHblIeHHe aMIUIUTY bl TOKA Ha KParo 1. yMEHBIIECHHIO IIUPHUHBI [TIABHOT'O JIETIECTKA
cuH(]a3HOH, TUIOCKOW M3ITydaromiell MOBEPXHOCTH | TUarpaMMbl HAPaBIEHHOCTH;
HNPUBOJUT K. .. 2. YyBEJIMYEHMIO IIUPHUHBI ITABHOT'O U OOKOBBIX
19 JIETIECTKOB;
3. OTKJIOHEHHMIO TJIABHOTO JICTIECTKA OT HOPMAJIH U
YMEHBIIIEHUIO YPOBHS OOKOBBIX JICTIECTKOB,;
4. yBeTMUYEHUIO IUPHUHBI TJIABHOTO JIETIECTKA U
YMEHBIIIEHUIO YPOBHsI OOKOBBIX JICTIECTKOB.
DNEeKTPOMarHuTHOE M0JIe KPYroBoi 1. ABYX B3aMMHO MEPHEHIUKYISIPHBIX
NOJIIPU3ALMH MOXKET OBITh CO3/IaHO MPH COCTaBJISIOLIUX AIEKTPOMArHUTHOTO OIS
UHTEP(EPEHIINH. . . OJIMHAKOBOM aMIUTUTYABI U (a3bl;
2. IBYX B3aMMHO MEPHEHIUKYISIPHBIX
COCTaBJISFOLINX AJIEKTPOMArHUTHOTO TIOJIS
OJIMHAKOBOM aMILTUTY/IbI, CIIBUHYTHIX 10 (pa3e Ha
20 yromu 450

3. ABYX B3aUMHO TIEPIICHIUKYIISIPHBIX
COCTaBJISFOITUX JIEKTPOMATHUTHOTO TIOJIS
OJIMHAKOBOM aMILIUTY/bl, CIIBUHYTHIX IO (pa3e Ha
yron 90°;

4. Tpex COCTaBJISAIOUIMX 3JIEKTPOMArHUTHOTO TOJI,
pasBepHyTHIX Ha yroa 120° ogunakoBoit
AMIUTUTYIBI, CIBHHYTHIX 110 (ase Ha yron 120°.

6.3. Onucanue noka3zareJsieil U KpUTepHeB KOHTPOJISI YCIIEBAEMOCTH, ONIMCAHUE

IIKAaJI OLlCHUBAHUSA
6.3.1. Kputepuu oieHOK MPOMEKYTOYHOM aTTecTalluu (3K3aMeH)




Onenka

IHoporoBblii ypoBeHb YrayoneHHbIH IIpoaBuHyTHII
«2» OCBOCHHS YPOBEHb OCBOCHHS YPOBEHb OCBOCHHS
(HEeyI0BJIETBOPHUTEIBLHO) «3» «4» «S5»
(Y10BJIETBOPUTEJIBHO) (xopo1io) (OTJIM4HO)

CrTyneHT HE 3HaeT
3HAYUTENHLHON YacTH
MaTepuana, J0ImycKaeT
CYIIIECTBEHHBIE OIINOKA B

CTyneHT OBEPXHOCTHO
3HAET MaTepHal
OCHOBHBIX Pa3/ielioB U
TeM y4eOHO
JMCIUIUINHBL, TOITyCKAeT

CryneHT X0po1Io 3HaeT

Marepua, rpaMOTHO

IO CYILECTBY M3JIaraet
€ro, I0ITyCKast

CTyzeHT B MMOJTHOM
00BEMe 3HaEeT MaTepHall,
IPaMOTHO H I10
CYIIECTBY U3JIaraer ero,
HE JIoImycKast

HEKOTOpbIE HETOYHOCTH B CYLIECTBEHHbIX
OTBETax Ha BOIIPOCHI HETOYHOCTH B OTBETE Ha .
BOTpOC OTBETE Ha BOIPOC. HETOYHOCTEH B OTBETE
Ha BOIpOC
He ymeer nHaxoautb WHorna naxoaur YBEpPEHHO HAXOIUT Besommboyno HaxoguT
peteHust O0JILIIMHCTBA pelieHus, pelieHus, penieHus,
MIPeTyCMOTPEHHBIX MpelyCMOTPEHHbBIE peIyCMOTPEHHBIE MpeyCMOTPEHHBIE
MPOTpaMMOii 00yUIeHUS MPOTrpaMMoii 00y4eHus IporpaMMoin 00ydeHHsI porpaMMoi
3aJIaHUN 3alaHUN 3alaHuN o0y4eHus 3a1aHuit
BonsmmHCTBO IIpenycmoTpeHHBIE IIpexycMoTpeHHBIE IIpenxycMoTpeHHEBIE
MPeTyCMOTPEHHBIX MporpaMMoii 00ydeHUs MporpaMMoi 0OydeHust | TpOrpaMMoi OOydIeHHS

porpaMMoit 00yueHUs
3aJJaHUU HE BBIIIOJIHEHO

3a/IaHMsI BBITOTHEHBI
yIOBJIETBOPUTEIHHO

3aJaHursd yCIICIIHO
BBITIOJTHCHBI

3aJaHund yCIICIIHO
BBITIOJTHCHBI

Ilpumepnana wkana oyeHusaHuA 3HAHUIL 8 mecmosoul hopme:

KoauuyecTBO NpaBMJIbHBIX 0TBETOB, %o Ouenka
0-49 HeynornerBopurenbHO
50-65 Y 10BIIETBOPHUTENEHO
66-85 Xopomro
86-100 OTnu4HO

6.3.2. Kputepuu o11eHOK MPOME:KYTOYHOI aTTecTanuu (3a4er)

Ouenka Omnucanue
[Mocemenue 6omee 50 % JIEKIMOHHBIX M MPAKTUYECKUX, JIAOOPATOPHBIX 3aHSTH;
CTYZICHT TBEPJIO 3HAET MaTepHa, TPAMOTHO H TIO CYILIECTBY M3JIaraeT ero, He
JIOITyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; BCE

3aureHo

npeaAyCMOTPCHHBIC HpOFpaMMOfI O6y‘{€HI/IH 3aJaHH BBIIIOJIHEHBI, KAYCCTBO UX
BBITIOJIHCHUA JOCTATOYHO BBICOKOEC, B TCYUCHUEC CEMECTPA BBITIOJIHUII TBOPUCCKYIO

pabory.

He 3auTeno

[ocemenune meree 50 % JIEKUMOHHBIX U MPAKTHYECKUX, JTA00OPATOPHBIX 3aHATHH;
CTYJEHT HE 3HAET 3HAUYMTENIbHOW YacTh MaTepuaa, J0IMyCKaeT CyIIIeCTBEHHbIE
OIIMOKM B OTBETaX Ha BOIPOCHI; OOJIBIIMHCTBO MPETYyCMOTPEHHBIX MPOTPAMMOit
00y4eHus 3a1aHUI HE BBIIOJIHEHO, KAYECTBO UX BBIMOJIHEHHS OLIEHEHO YHCIOM
0aJu10B, OJJM3KUM K MUHUMAJIbHOMY.

Hpumepna;l WKaila OueHU6AHUuA 3HAHUIL 8 MECM OGO ¢0pM€.‘

KosimyecTBO NpaBUJILHBLIX 0TBETOB, % Ouenka
0-49 He 3aureno

50-65 3adreHo

66-85 3adreHo

86-100 3aureHo




6.3.3. Onucanue mMKajdbl W KPUTEPHEB OLEHUBAHHUS /JIA TPOBEIEHUS] MPOMEKYTOUYHOIMI
aTTecranuu B (opMe 3aLIUTHI KYPCOBOW PadoThI

CTyIneHT BBINIOJHIET KYpPCOBOW MPOEKT B COOTBETCTBHH C IpadUKOM, MPUHITHIM Ha 3aceJaHHud
kadenpel. OrieHKa MOKET OBITh CHIDKEHA 32 HECOOJIOCHNE YCTaHOBJIEHHOTO Kadeapoii rpaduka.

Ouenka
Iloporosnlii ypoBeHb YrayoseHHbIi ITpoaBuHyTHIN
«2» OCBOCHHA YPOBEHb OCBOCHHS YPOBEHb OCBOCHHSA
(Hey10BJIETBOPUTEJIBHO) «3» «4» «5»
(YA10BJ1€TBOPUTEJIHHO) (xopoiuo) (0TJAMYHO)
CryneHt BBITIOTHIIT
CryneHT  BBIIOJIHUI
CryneHt BBITIOJHUI | KYPCOBYIO ~ paboTy ¢
KYPCOBYIO paborty
KypcoByl0  paboTy  C | HEKOTOPBIMHU
CTyneHT He BBINOJIHUI MOJIHOCTBIO B
CYILIECTBEHHBIMU HE3HAYUTEIbHBIMU
KypcoBylo  pabory B COOTBETCTBHH c
omuOkamu. [Ipu 3amuTe | ommbOkaMu u
COOTBETCTBHUHU c 3aganueM. [lpu 3amure
KypCOBOTO MIPOEKTa | HETOUHOCTSMHU. [Ipn
3aganueM. He Bnaxeer KypCOBOTO MpoeKTa
JeMOHCTpHpYET clalyro | 3ammre KypCOBOTO
TEOPETUYECKUMU JIEMOHCTPUPYET
. | TeopeTHUECKyIO MIPOEKTa JEMOHCTPUPYET
3HAHUAMH 10 M3y4aeMou BBICOKYIO
MIOATOTOBKY. IIpu | xopomyro
JUCIUIIIINHE. TEOPETUIECKYIO
pelieHnn 33/1a4, | TEOPETHYECKYIO
Heobxomnumbie MOATOTOBKY. Y CIIELIHO
IPEyCMOTPEHHBIX MTOATOTOBKY. Xopomio
MIPAKTUYECKUE 9 . CIIPABIIAETCS c
IPOrpaMMoOn y4eOHOM | crpaBisieTCs ¢ peleHneM
KOMIIETCHIINU HE pelieHneM 3ajad,
JUCLIMIINHBI, JOIMYyCKaeT | 3ajaad,
chopMHPOBaHbBI MIPEyCMOTPEHHBIX
HETOYHOCTH, MIPETyCMOTPEHHBIX 9 .
9 .. | mporpammoil yueOHOI
CYIIECTBEHHBIE OLIMOKH nporpaMmoil  yueOHOM
JUCITUTITUHBI
JUCIUIIITUHBI

7. VUEBHO-METOJIAYECKOE U WTH®OPMAIIMOHHOE OBECIIEYEHHUE
TV CHMUIIIAHBI

7.1. PexoMeHayemasi JuTepaTypa

7.1.1. OcHoBHAas JUTEpPaTYypa
1. ®unonoB A. A., u ap. Ycrpoiictea CBY u anrennsl: yueObnuk / ITox pen. A. A. dunonosa. — M.:
NH®PA-M; Kpacnosipck: Cub. ®enep. yu-t, 2017 r.
http://znanium.com/bookread2.php?book=505864
2. 3amotpunckuit B.A. VYcrpoiictBa CBY u antennbl. Yacts 1. YcrpoiictBa CBY [DnexkTpoHHBII
pecypc]: Yuebnoe mocobue/ 3amorpunckuii B.A., Hlanruna JI.M.— DnekTpoH. TEKCTOBBIE JaHHbIE.—
Tomck: TomMCKHI TOCYZapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS W PaAMOdIEK-TPOHUKH, 2012.
http://www.bibliocomplectator.ru/book/?id=13996.
3. Tommn I'.T'. Ycrpoiictea CBY u antenHbl. Yacte 2. AHTEHHBI [DJeKTpOHHBIA pecypc]: YdeOHoe
nocobue/ lommu I'.I'— DOnekTpoH. TekcToBble JaHHbIe.— Tomck: ToMCKHMH TrocynapcTBEHHBIN
YHUBEPCUTET CUCTEM YIIpaBICHUS 51 PaIHOdIIEKTPOHUKH, 2012.
http://www.bibliocomplectator.ru/book/?id=13997.
4. Yeorrmme B.B. Ycrpoiictea CBY u antennsl. Yacte 3. YcrporictBa CBY [OnexkTpoHHBIA pe-cypc]:
YueOnoe mocobue/ YeOnimeB B.B.— DnekTpoH. TekcToBble naHHbIe.— M.: MOCKOBCKHI TEXHUYECKHIA
YHUBEPCUTET CBs3M U nHpopmaTuku, 2016. http://www.bibliocomplectator.ru/book/?id=61570.

7.1.2. JlonoaHUTEILHAS JIUTEPATYpPa
1. Bockpecenckuit 1. U., u ap. Yerpoiictea CBY u antenns! / [Tox pen. 1. M. Bockpecenckoro. U3, 3-
e, uctip. M non. — M.: Paguorexunuka, 2008 r.
http://padaread.com/?book=30751&pg=1


http://www.bibliocomplectator.ru/book/?id=13996

2. Yeornmen B.B. Ycrpoiictea CBY u antennbl. Yacte 1. Ycerpoiictea CBY [DnekTpoHHBIN pecypc]:
YuebHnoe mocobue/ YeOpimer B.B.— DnekTpoH. TekcToBbie MaHHBIe.— M.: MOCKOBCKHI TEXHUYECKHIA
YHHBEPCHUTET CBsI3u 1 nHpopmaruku, 2014, http://www.bibliocomplectator.ru/book/?id=61568.

3. YebwimeB B.B. Ycrpoiictea CBUY u antennsl. Yacth 2 [DnekTpoHHBIN pecype]: YueOHoe mo-cobue/
YeopimeB B.B.— DnekTpoH. TekcToBble MaHHBIe.— M.: MOCKOBCKUI TEXHUYECKUM YHU-BEPCUTET CBS3HU
u uadopmatuky, 2015.

http://www.bibliocomplectator.ru/book/?id=61569.

7.1.3. YueOHO-MeTOAMYECKOE OOecedeHHe
1. Mwuteneman FO.E. um gp. Pacuer u wu3MmepeHue xapaktepucTtuk ycrporctB CBY u  aHTeHH
[DnmexkTponHbIi pecypc]: Yuebnoe mocobme/ FO.E. Mwutenbman [u Ap.].— DIEKTPOH. TEKCTOBBIE
nanuele.—  ExatepunOypr:  Ypanbckuii  denepanbubii  yHusepcurer, ObC  ACB, 2016.
http://www.bibliocomplectator.ru/book/?id=65981.
2. Antennsl u ycrporictBa CBY [Tekct] : paboyast mporp., METOA. yKa3aHus, 3a/laHds Ha KOHTPOI. H
Kypc. paboty / coct.: B. JI. I'ymrommn [u ap.]. - JI. : C3I11, 1988.
http://irbis.spmi.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=108&task=set_static r
eq&bns_string=NWPIB,ELC,ZAPIS&req_irb=<.>1=%D0%9C%2D720632<.>

7.2. Ba3bl JaHHBIX, YJIEKTPOHHO-0MOJIHOTEYHbIe CHCTeMbl, MH(POPMALMOHHO-CIIPABOYHbIE U
MOMCKOBbIE CHCTEMBbI
- B JSTOR nonHOTeKCTOBAst 0a3a aHIIIOSA3BIUHBIX HAYYHBIX XKYPHAIOB WWW.jStor.org
- Hayunas anextponHass 6ubmmoreka Www.eLibrary.ru (moctym k MmOJHBIM TEKCTaM psiia HayYHBIX
xypHasoB ¢ 2007 mo 2011 1.)
1. Poccwuiickast rocymapcTBeHHas oubmuoreka http://www.rsl.ru
2. Poccuiickas HalloHaj bHas Oudanoteka http://www.nlr.ru
3. Bcepoccuiickas rocynapcTBeHHass OuOIMoTeka WHOCTpaHHOW murepatypel uM. M.M.Pynommuo
http://www.libfl.ru
4. bubnuoteka Axkagemun Hayk http://www.rasl.ru
5. bubnuorexa PAH no ecrectBennbiM Haykam http://www.benran.ru
6. l'ocynapcTBeHHas MyOaHyHas HaydHO-TeXHUUYecKas oubdaroreka http://www.gpntb.ru
7. TocynmapcTBeHHass NyOJuM4Has HaydHO-TeXxHUYeckas Oubnmoreka Cubupckoro otnenenuss PAH
http://www.spsl.nsc.ru/
8. llenTpanbHas HaydHas oubnunoreka [lansHeBocTounoro otaeiaenus PAH http://lib.febras.ru
9. llentpanpHast Hay4Hast OuOmHoTeka Y pansckoro otaenenus PAH http://www.uran.ru
10. bubnmrorexa Konrpecca http://www.loc.gov/index.html
11. BpuTanckas HanpoHabHas oudmuoreka http://www.bl.uk
12. ®paniry3ckas HanmoHalbHas 6ubmuoteka http://www.bnf.fr
13. Hemernkas HanmonanbHas oubmmoteka http://www.ddb.de
14. bubnuoreunas CEeTh YUpEKIACHUN HayKu u o0Opa3oBaHUs RUSLANet
http://www.ruslan.ru:8001/rus/rcls/resources
15. LlenTpanbHas ropojickasi yHHUBepcanbHas 0ubinoreka uM. B.Masikosckoro http://www.pl.spb.ru
16. Hayunas Oubnuorexa um. M.I'oppkoro Cankr-IlerepOyprckoro I'ocyaapcTBEHHOTO yHHBEpPCHUTETA
(CITer'y) http://lwww.lib.pu.ru
@OynnamenranbHas Oubnuoreka Cankrt-IletepOyprckoro I'ocymapctBenHoro IlonuTeXHUYECKOTo
yuauBepcutera (CIIOITIY) http://www.unilib.neva.ru/rus/lib/



8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCLHUIIJIMHBI

8.1. MaTepuajbHO-TEXHUYECKOE OCHAIIIEHHE Ay TUTOPHIA:

AyauTOpUM 1JIsl NPOBEAeHUS JIEKIMOHHbIX 3aHATHI.

48 nocaoounvix mecm

OcHamennocts: CTOJN ayIUTOPHBIA A CTyAEeHTOB — 25mT., ctyn — 48 mr., Kpecio
npernojgasatens — 1 mT., cTolika MoOwibHas — 1 mr., sxkpan SCM-16904 Champion — 1 wmt., mpoextop
XEED WUX450ST — 1 mrt., Hoytoyk 9ONBOAQ2-M01400 — 1 mT., HCTOYHHUK OecriepeO0iHOTO MUTaHus
Protection Station 800 USB DIN — 1 w., 1ocka HacTeHHas Oenasi MarHUTHO-MapkepHas «Magnetoplany
— 1 mT., nepeHocHas HacTobHas TpuOyHa — 1 mIT., T1aKart — 6 mrT.

[Tepeuens nuiieH3MOHHOTO Mporpammuoro odecnedenus: Microsoft Windows 8 Professional (I'K
Ne 875-09/13 or 30.09.2013 «Ha mocrtaBky kommbroTepHO# TexHukH», Microsoft Office 2007
Professional Plus (Microsoft Open License 46431107 ot 22.01.2010.

AyauTopuM 1Jisl NIPOBeJeHUs NMPAKTUYECKUX 3aHATHI.

16 nocadounvix mecm

OcHaieHHOCTh: CTOJT KOMITBIOTEPHBIH /ISl CTYAEeHTOB (TUI 4) - 3 MIT., CTOJI KOMITBIOTEPHBIN IS
CTYIEHTOB (THUII 6) - 2 LIT., CTOJ KOMIBIOTEPHBIN I CTYAEHTOB (THN 7) - 1 mIT., Kpecio npenogaBaTess
(ceTka, mBeT uYepHBIM) - 17 mT., [JOCKa HamojbHas MOOWJIbHas Oeiasi MarHUTHO-MapKepHas
«Magnetoplany» 1800MM*1200mMMm - 1 mit., moroOs0k Lenovo M93Z Intel Q87 - 17 wit., (BO3MOXHOCTb
noctymna K cetu «MHTepHeT»), MIakaT - 5 mT.

[lepeueHp JHMIIEH3MOHHOrO IMporpaMmHoro obecrneuenusi: Microsoft Windows 7 Professional,
Microsoft Office 2007 Professional Plus; CorelDRAW Graphics Suite X5, Autodesk product: Building
Design Suite Ultimate 2016, product Key: 766H1, anTuBupycHoe nmporpaMmMmuoe odecnicuenue: Kaspersky
Endpoint  Security, 7-zip (cBobomumo pacnpocrpansemoe I10), Foxit Reader (cBoboanO
pacrpoctpansiemoe I10), SeaMonkey (cBoboxno pacnpoctpansemoe [10), Chromium (cBoGoaHO
pacopoctpansiemoe [10), Java Runtime Environment (cBo6omHo pacmpoctpansiemoe I110), doPDF
(cBoOoaHO pacmpoctpansemoe I10), GNU Image Manipulation Program (cBoGoaHO pacipocTpaHsiemMoe
I10), Inkscape (cBoboaro pacmnpoctpansemoe I10), XnView (cBoboano pacmpoctpansemoe I10), K-Lite
Codec Pack (cBobomuo pacmpocrpansemoe I10), FAR Manager (cBoboano pacmpoctpansemoe [10),
Cisco Packet Tracer 7.1 (cBobomno pacnpoctpansiemoe IIO), Quantum GIS (cBoGoOIHO
pacmpoctpansiemoe [10), Python (cBobomno pacmpoctpansiemoe I10), R (cBoOoaHO pacmpocTpaHsemoe
I10), Rstudio (cBobGonmno pacmpoctpansemoe I10), SMath Studio (cBoboano pacmpoctpansemoe I10),
GNU Octave (cBo6oano pacnpoctpansemoe [10), Scilab (cBo6oaHo pacnipoctpansiemoe I10).

8.2. [lomereHus 1JI1 CAMOCTOSITEIbHOI padoThI:

1. OcHaieHHOCTh TIOMEIICHUS JJISI CaMOCTOATENbHON paboThl: 13 mocagounbix mecT. Ctym —
25 mT., cTON — 2 WIT., CTOJ KOMMBIOTEpHBIN — 13 mT., mkad — 2 mT., J0CKa ayAUuTOpHAs MapKepHas —
1 mr., APM yuebnoe IIK (Monutop + cucremusbiii 6iok) — 14 mr. Joctyn k cetu «HTepHer», B
ANEKTPOHHYIO0 HH()OPMAIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[lepedens AUIEH3MOHHOTO MporpaMMHoro odecredeHus: Microsoft Windows 7 Professional:I'K
Ne 1464-12/10 ot 15.12.10 «Ha noctaBky komnbiotepHoro obopynosanus» ['K Ne 959-09/10 ot 22.09.10
«Ha mocraBky komnbstotepHoit TexHukn» ['K Ne 447-06/11 ot 06.06.11 «Ha moctaBky o00opymoBaHUs
I'K Ne 984-12/11 ot 14.12.11 «Ha nocraBky ob6opynoBanus" Joroop Ne 1105-12/11 ot 28.12.2011
«Ha mocTtaBky kommbioTepHOTO 000opynoBanus» , JJoroBop Ne 1106-12/11 ot 28.12.2011 «Ha mocTaBky
KoMIiptoTepHOoro obopymoBanusi» I['K Ne 671-08/12 ot 20.08.2012 «Ha moctaBKy NOpOIYKIIUK» |,
Microsoft Open License 60799400 ot 20.08.2012, Microsoft Open License 48358058 or 11.04.2011,
Microsoft Open License 49487710 ot 20.12.2011, Microsoft Open License 49379550 ot 29.11.2011 ,

Microsoft Office 2010 Standard: Microsoft Open License 60799400 or 20.08.2012 , Microsoft
Open License 60853086 ot 31.08.2012 , Kaspersky antivirus 6.0.4.142.

2. OcHaIIeHHOCTh MOMEIICHUSI [Tl CAaMOCTOSATEILHON paboThl: 17 mocagounbix MecT. Jlocka st
nuckMa MapkepoMm — 1 mr., paboume Mecta CTyIAeHTOB, oOopymnoBaHHbie [IK ¢ moctymom B ceTh
VYHuBepcurera — 17 mt., MynbTUMEAUHHBIN TTpoekTop — 1 mrt., APM npenonaBarens ans paboThl ¢
MyJabTUMeHa — | mT. (CUCTEMHBIN OJIOK, MOHUTOPHI — 2 mT.), croi — 18 mrT., cryn — 18 mt. Joctyn
cet «HTepHET», B AJIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNIbHYIO Cpely Y HUBEPCUTETA.



[lepeueHb JHIEH3MOHHOTO MPOTpaMMHOr0 obecredenus: Omneparponnas cuctema Microsoft
Windows XP Professional: Microsoft Open License 16020041 ot 23.01.200.

Oneparnronnas cuctema Microsoft Windows 7 Professional Microsoft Open License 49379550 ot
29.11.2011 .

Microsoft Office 2007 Standard Microsoft Open License 42620959 ot 20.08.2007 .

3. OcHaIeHHOCTh TOMEIICHUSI IS CaMOCTOSTENIbHOM paboTel: 16 mocamounbix mecT. Cton
KOMIIBIOTEPHBIN IS CTyAeHTOB (THIl 4) - 3 IIT., CTOJ KOMITBIOTEPHBIH Ul CTYAEHTOB (TUI 6) — 2 MIT.,
CTOJI KOMIBIOTEPHBIN Ul CTYAEHTOB (TN 7) — 1 mT., Kpecio mpenojaBaTeis (CETKa, IBET YEPHBIN) —
17 mit., mocka HarmonbHas MOOUJIbHAs Oellass MarHuTHO-MapkepHas «Magnetoplan» 1800Mm*1200MMm - 1
mrt., MoHOONIOK Lenovo M93Z Intel Q87 — 17 wt., mmakar — 5 mT. Jocrtyn k cetn «/HTEepHET», B
ANEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO Cpely Y HUBEPCUTETA.

[TepeueHp MHMIIEH3MOHHOTO MporpaMMHoro obecrnedenus: Microsoft Windows 7 Professional: Microsoft
Open License 49379550 ot 29.11.2011 .

Microsoft Office 2007 Professional Plus: Microsoft Open License 46431107 ot 22.01.2010 .
CoreDRAW Graphics Suite X5 Torosop Ne559-06/10 ot 15.06.2010 «Ha mocTaBKy HpOrpaMMHOTO
obecrieueHus» ,

Autodesk product: Building Design Suite Ultimate 2016, product Key: 766H1.

Cisco Packet Tracer 7.1 (cBobomuo pacmnpoctpansiemoe II0), Quantum GIS (cBoOOIHO
pacnpoctpansiemoe 110), Python (cBoboano pacmpoctpansemoe I10), R (cBo6ogHO pacmpocTpaHsemoe
I10), Rstudio (cBobGomuo pacmpoctpansemoe [10), SMath Studio (cBobomno pacmpocrpansemoe I10),
GNU Octave (cBobonno pacnpoctpansemoe [10), Scilab (cBoboano pacnpocrpansemoe 110).

8.3. [lomelenus 111 XpaHeHUs U NPOPUIAKTHYECKOT0 00CTy:KMBAHUSI 000Py/10BAHNS:
1. IlenTp HOBBIX HH(POPMALMOHHBIX TEXHOJIOTHIA U CPEIICTB OOYUCHUS:
OcCHaIIIeHHOCTb: TMEPCOHAIBHBIH KOMIbIOTEp — 2 IIT. (JocTyn K ceth «VHTepHeT»), MOHMTOp —
4 1mT.,ceTeBoil HaKONMUTENb — | MIT.,HCTOUYHUK OecriepeOOMHOr0 MUTaHUS — 2 HIT., TEIEBU30P MJIa3MEHHBIH
Panasonic — 1 mwir., Touka Wi-Fi — 1 mr., nasiibHas cranius — 2 Wr., Apeib — 5 Wr., nepdoparop — 3 mir.,
Ha0Op MHCTpyMeHTa — 4 IIT., TeCTep KOMITBIOTEPHOU CeTHU — 3 IIT., OAIJIOH CO CXKAThIM Tra3oMm — 1 mmiT.,
nacra TersionpoBojHas — | mrT., meiiecoc — 1 mWrT., pagnocTaHiys — 2 WT., cToi — 4 mT., TymM0a Ha
KoJiecukax — | mT., MoACTaBKa Ha Kojiecukax — | mr., mkad — 5 mT., Kpeciao — 2 mrT., JectHuna Alve —
1 .
[lepeueHp JHMIEH3MOHHOTO MporpaMmHoro obtecmedenus: Microsoft Windows 7 Professional
(JTuensuonnoe cornammenune Microsoft Open License 60799400 ot 20.08.2012).
Microsoft Office 2010 Professional Plus (JIutiensuonnoe cornamienne Microsoft Open License 60799400
ot 20.08.2012).
AnTtHBHpYyCcHOE nporpammHoe obecrnieuenue Kaspersky Endpoint Security (Jlorosop Ne /1810(223)-12/17
or 11.12.17).
2. lleHTp HOBBIX HH(OPMAIIMOHHBIX TEXHOJIOTHIA U CPEJICTB OOYICHUS:
OCHaIIEHHOCTh: CTOJN — 5 IIT., CTYA — 2 IIT., KPECIo — 2 IIT., mKad — 2 MIT., IepCOHATLHBIA KOMIIBIOTEP —
2 wt. (moctyn K cetd «MHTEpHET»), MOHUTOP — 2 mT., MDY — 1 mT., TEcTep KOMIBIOTEPHOH ceTH — 1
IIT., OAJIOH CO CXKAThIM ra3oM — | mT., mypymnoept — 1 miT.
[TepeueHp JMIEH3MOHHOTO MporpaMmHoro obtecmedenus: Microsoft Windows 7 Professional
(JTuensuonnoe cormamenne Microsoft Open License 60799400 ot 20.08.2012)
Microsoft Office 2007 Professional Plus (JIutiensuontoe cormamenne Microsoft Open License 46431107
or 22.01.2010).
AnTtuBHpycHOe nporpammHoe obecrneuenue Kaspersky Endpoint Security (JJorosop Ne J1810(223)-12/17
or 11.12.17).
3. LlenTp HOBBIX HH(POPMAITMOHHBIX TEXHOJOTHIA U CPEACTB OO YUCHHS:
OcHaIeHHOCTh. CTON — 2 MWT., CTynbsid — 4 mr., Kpecao — 1 mr., mkap — 2 IUT., MEePCOHATBHBIN
kommbioTep — 1 mr. (moctym k cetu «MHTepHEeT»), BeO-kamepa Logitech HD C510 — 1 mr., KOMOHKH
Logitech — 1 mrt., Tectep kommbloTepHOU ceTr — | mT., Apenb — 1 wr., Tenedon — 1 mrT., HAOOP PyUHBIX
WHCTPYMEHTOB — | IIT.



IlepeyeHb JHMIIEH3MOHHOTO TMporpaMmHoro obecneuenus: Microsoft Windows 7  Professional
(JTunensuonnoe corsamenne Microsoft Open License 48358058 ot 11.04.2011).
Microsoft Office 2007 Professional Plus (JIutiensuonnoe cormamenne Microsoft Open License 46431107
or 22.01.2010).
AnTHBHpycHOE nporpammuoe obecrneuenue Kaspersky Endpoint Security (JJorosop Ne J1810(223)-12/17
or 11.12.17).

8.4. J/IuueH3MoHHOEe MPOrpaMMHOe obecrieyeHue:
1. Microsoft Windows 8 Professional (moroBop Oeccpounsiii 'K Ne 875-09/13 ot 30.09.2013 «Ha
MOCTaBKY KOMITBIOTEPHOU TEXHUKNY).
2. Microsoft Office 2007 Standard (moroBop Oeccpounbiii Microsoft Open License 42620959 ot
20.08.2007).
3. Microsoft Office 2010 Professional Plus (morosop 6eccpounbiit Microsoft Open License 60799400 ot
20.08.2012, nmoroBop Oeccpounbiii Microsoft Open License 47665577 ot 10.11.2010, morosop
6eccpounsnii Microsoft Open License 49379550 ot 29.11.2011).
4. LabView Professional, 'K Ne1142912/09 ot 04.12.2009 "Ha noctaBKy nporpaMmmMHoOro odecreueHus".
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