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Iensivu ocBOCHHS AMCUHMILIAEE « Y cTpolictBa CBY 1 aHTEHHED SBISIOTCS IPHOOPETEHAE 3HAHM,
YMCHHH ¥ HABBIKOB, 00€CIEIMBAIOIIUX JOCTHKEHHE IEIeH 0CHOBHOM 06pa30BaTebHOM IIPOrPaMMBI I
HaNpaBJeHUIO «PajMOTeXHUKAY U IIOITOTOBKA B 00JIACTH PATHOTEXHHKA K HH(OTETeKOMMYHHKALAHN ISt

1. IIEJIM OCBOEHMS TACLIMILIAHDI

PEIICHHUA 3aJa4 CO3JaHHs HOBOH H COBEPLICHCTBOBAHHA CYIIECTBYIOIIHX YCTpOﬁCTB CBsA3H H aHTCHH.

Sagaun:

1. O3HaKomIIeHHE C COBPEMEHHOM METOI0NIOTHEH HayYHO-TEXHMYECKOTO TBOPUYECTBRA.

2. IloaroToBka Jisl MCTIOJTB30BAHMS PAIHOTEXHHUECKHX 3HAHMI IIPH PEIICHAN IIPAKTHYECKHX 33,129

10 pa3paboTKe M SKCIUTyaTalUU CHCTEM, YCTPOHCTB H KOMILIEKCOB PaJHOTEXHUYECKOTO MPOGHIISL.

2.MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII
HAncnummna «Yerpoiictsa CBY u anTeHHBI) OTHOCHTCS K 9acTH, OPMHPYEMON Y4aCTHHKAMH
obpasoBarenbHbix oTHOmeHuU#H (51.0.13).

3. INTAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS 110 JUCHUILIAHE

[Inanupyemeie

PE3YJIbTATEI 06}"-161{}15[ 0  JHCIHIIIHHE,

COOTHECEHHBIE C IIAHHPYEMBIMH

pesynapraramu ocBoeHUs OIIOII (KoMITeTEHIMAMY B HHIMKATOPaMU JOCTHKEHHS KOMIICTEHIIHI)

dopmupyembie [InanupyeMeie pe3ynbTaThl 00y4eHHs 110 TUCLIMIIMHE, B HaumeHoBaHue
KOMIIETEHLIUH COOTBETCTBHH C HHOIUKATOPOM JOCTHIKEHUS KOMIETEHLIMH OLEHOYHOI'O CpeEaCTBa
(xom, conepxanHHe HnaukaTopaocTixe s Pesynbrare! 06yuenus mno
KOMIIETECHIIHH) KOMITETEHITHH IUCLMIUTHHE
(k60, codepocanue unduxamopa
OIlK-1. OIIK-1.1. 3HaeT OCHOBEI 3HaeT OCHOBHbIE 3aKOHBI | TecTOBBIE BOIIPOCHL.
Cnocoben MaTeMaTHKH, GU3UKH, TEOPUH TIOJIS
UCIIOTB30BaTh BBIYMCITHTEIbHOM TEXHUKH W PACIIPOCTPAHEHMS
IIOJIOXKEHHS, [IPOrpaMMHUPOBaHHUS. PaZMOBOIH B CBOOOJHOM
3akoHel ¥ MeTomsl | OIIK-1.2. YMmeer pemars IIPOCTPAHCTBE U
€CTECTBEHHBIX CTaH/apTHbIE HaIPaBJIIONIHX
HayK U npodecCHOHABHEIE 3a/1a4M | CHCTEMAX JHAaNa30Ha

MaTeMaTHKH IS
pelLIeHus 3aaa4

C IPEMEHEHHEM
€CTECTBEHHOHAYYHbIX U

CBUY;
YMeeT HCcIoab30BaTh

WHXEHEPHOU OOIIEHHKEHEPHBIX 3HAHKM, | II0JI0KEHHUS 3aKOHA H
JEATENbHOCTH. METO/IOB MaTeMaTH4ECKOI0 | METO/IBI pacyéTa
aHaJIN3a U MOJIENIMPOBAHHS. | 3JIEKTPOMArHUTHBIX
OIlIK-1.3. Bnaneer nosie npu ananusze CBY
HABBIKAMH TEOPETHYECKOrO | YCTPOUCTB M aHTEHH:;
H Brnaneer
3KCIIEPUMEHTAIBHOTO MaTeMaTH4YeCKUMH
HCCIIE0BaHMs 00BEKTOB METOJAMH [T PEIICHHS
npodeCCHOHATBHON 3a/1a4 HHKCHEPHOU
JEATEIHOCTH. NEATENbHOCTH B 00JIaCTH
CBHY ycrpoiicts 1
AHTEeHH.
OIIK-2. OIIK-2.1. 3uaeT MeTOLI 3naeT™eTosbl 06paboTku ¥ JlaGoparopHsle
CrocoGen obpaboTiu u TIPe/ICTAaBIICHHA pasoTHI ¢
caMocTosTe R0 | IPEACTABIECHHUS PE3yIbTAaTOH Pe3yiibTaToB MpHU buzgecKHM

IPH 3KCIIEPUMEHTATBHBIX

SKCIICPUMEHTAJIbHBIX




[IPOBOJUTH HCCIIEIOBaHUAX MpoLeccoB | uccnenoBanuax CBY 00opyI0BaHUEM.
9KCHEPUMEHTAILH MMPOXOXKIOCHUS] CUT'HAJIOB }’CTPOﬁCTB H aHTCHH. OTtyeT o
Ble HCCenoBanus | GCPe3 PasliyHbIe YMeeT caMoCTOATEIEHO 1a6opaTopHOMy
HOTEXHUYECKUE
H HCIIONB30BATh | Pon BROCIHATE WEMEDEHAY. | sy,
CTPYKTYDEL IPH 9KCIIEPUMEHTATLHBIX
OSHOEHRIR OIIK-2.2. Ymeer
o HCCIICIOBAHUAX aHTEHH U
IIpAEMBI CaMOCTOSITEILHO BEIIOJIHATH scrs CBY
0bpaboTku u HabTIO/IeHUs  M3MepeHus | J C POACTE B
npe/CTaBIeHNS TIpH SKCIIEPHMEHTANBHBX | TA00PATOPHBIX YCIOBHUSX.
Ty YEHHBIX HCCIIEIOBAHUSAX B Bnaneer HaBBIKamMu
11ab0PaTOPHEIX YCIOBHAX | M3MEPEHHS TAPAMETPOB
JAHHBIX.
OINIK-2.3. Brageer CBY ycTpo#cTB H aHTeHH
HaBBIKaMH U3MEPEHHUS PA3IMYHBIX THIIOB.
apaMeTpoB
PaZuOTEXHUYECKHX
IpoLeccoB H 006paboTku
MOJIy4EHHBIX 3HAYCHHH
4. OFBEM U CTPYKTYPA JUCIUIIJIMHBI
TpynoeMKoCTh MUCIMILIMHBI COCTABIIIET 5 3a9€THBIX eauHMII, | 80 JacoB.
Temarnueckmii mnan
(hopma o0yueHus — ounasn
KonrakTHas pabota DopMEI
oby4arommxcs TEKYILEro KOHTPOJIs
C IearoruyecKum YCIeBaeMOCTH,
- paboTHUKOM " tbopma
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1 | Jluauu nepegaun CBU. 5 1 2 2 4
2 | CornacoBaHue JTMHHHA 5 2.3 4 4 4 2 5
nepenaun CBY.
3 | Matpuupl paccesHus, X 5 14,5 4 4 8 1 4
CBOMCTBA M METOBI
M3MEPEeHHUS.
4 5 | 67 4 4 8 1 5 | Peiitunr-koHTpons |
Muoronomocuuku CBY. ’ HIp
5 | OCHOBBI TEOPHMM aHTEHH. 5 8 2 2 1
6 | OcHOBHBIE TapaMeTpPEl AHTEHH 9,10 4 4 4 2 &)
H MeTOOkl UX HIMepeHHd.
7 | BubpartopHsie u menessie 5 11, 4 4 2 4 | PeHTHHI-KOHTpOJIE 2
AHTEHHBI. 12




8 | AnepTrypHble aHTEHHBI U HX 5 13, 4 4 8 1 5
CBOJCTBa. 14
9 | 3epkanbHbie napaboauyeckie 5 15, Bl 4 1 4
AHTEHHBL. 16
10 | AHTeHHBIE pElIETKH. 5 17, 4 4 4 2 5 PelTunr-xonTpons 3
18
Bcero 3a Scemectp: 36 36 36 45 Dx3amen (27), KI1
Hanuuue B aucuumnmune KIT/KP +
Hroro no mgucumniune 36 36 36 45 Dx3ameH (27), KI1

Copepixanue JJeKIHOHHBIX 3aHATHI 0 IHCHMILTHHE

Tema 1. JIunuu nepenaun CBY.

OcHosrble napameTpsl. THIbI THHKE Tepenaun. OBMHOCTE UX paccMoTpeHHs. MaTemaTrdeckas
MOJIEIIb PETy/IApHOH muHuH niepeaaqu (JIIT). HopmupoBanusie Hanps:xeHHs H TOKH. Kospdunuent
OTpaXXEHHUS.

Tema 2. CornacoBanune muuuii nepegaun CBY.

Bektopusie quarpammel. Pasiuunbie pexuMe! paGoTEL. Tpancdopmarus conporusnenuit. Kpyropas
AuarpaMMa ConpoTHBIeHHH (auarpamma Bonbnepra). Heo6xoaumocTs cornacosanms. I1ocTanoBKa
3a/[a4d. ¥Y3KOIOJIOCHOE COIIaCOBaHUE, AITOPHTMEI H PAaCUeT CXeM COracoBaHus. CoracoBaHme B
TPakTe CO MHOTHMH HEPETYISPHOCTIMH.

Tema 3.Matpunsi paccesHus, ux CBOACTBA K METObI HU3MEpEeHH.

Buzer matpun. Marpuna paccestaust. JloctouncTsa. [TpuMeHerne s ONHCaHUS paboTEI yCTPOHCTB.
WeanbHble u peanbHble MaTpUIBL. B3auMHOCTB, OTCYTCTBHE OTEPD U CHMMETPHSA
MHOTOIIOIFOCHAKOB. CIIeICTBHS M3 YHHTAPHOCTH MATPHIIL! paccesHust. MeToms HU3MEPEHHUS
JJIEMEHTOB MaTPUIIBI PACCESHUS.

Tema 4. Muoronomocuuku CBY.

CBY MHOTrOIOJIIOCHHUKH OT ABYXIIOTIOCHAKOB JI0 BOCHMUIIOMIOCHHKOB. Koncrpykimu ycrpoiicts
CBY. CornacoBannble HArPy3KH, KOPOTKO3AMBIKATENH, Iepexozs! B JITT, BpalaroImecs
cowreHenus. HarpasiieHHbIe OTBETBUTENH ¥ Ae/ATENH MONTHOCTH. DEpPUTOBEIe YCTpPOMCTBA.

Tema 5. OcHOBEI TeOpuHu aHTEHH.

HasnadeHue u CTpyKTypHAs cXeMa aHTEHHBL

ITone m3nyvenns anTenns! B nanbHei, GmKkHE#R 1 IPOMEKYTOUHO#M 06TacTsIX. Pois 3JIEMEHTAPHBIX
HM3Jly4aTeIed B ONPe/Ie/IeHHH [apaMeTPOB aHTeHH. OCHOBHEIE TEOPEMBL.

Tema 6. OcHoBHEBIE NapaMeTps! AHTEHH M METOMIBI MX H3MEPEHHS.

Kommnexcnas muarpamma HanpaBienHocTd. Bropuunbie NapaMeTPEl, XapaKTePU3YIOIUE
HanpaBineHHOCTs. KH/I 1 koshduuuent ycunenns antennsl. AHTeHHA Kak YETBIPEXIIONMIOCHHUK.
BxozHoe conpoTuBnenne i CONPOTUBNEHNE U3TydeHus. MeTob! HU3MEPEHHs 1apaMeTPOB aHTEHH.
Tema 7. BubpatopHbie u meneBbie aHTEHHDI.

Onextpudeckuit Bubparop. Ilore u3mygenns subpatopa, CONpOTHBJICHHE H3TyueHus, KH/I,
Bxonnoe conporusnenns subparopa. Il{enessie aHTeHHbL KOHCTpYKIMK BHOPAaTOPHBIX U IIENEeBBIX
auTeHH. Crioco6b! ux Bo3OyxaeHus. [T0JI0CKOBbIE M MEKPOTIOJIOCKOBEIE AHTEHHEL
CBepXIHMpOKONONIOCHEIE aHTEHHBL. CBSI3aHHbIE BHOparopsl. Metox HaBomumex DJIC.

Tema 8. AneprypHbie anTeHHBI 1 UX CBOMCTRA.

Croco6e! pacuera moneii miockux packpeeos. KHJI u 30 deKTHBHAT MOBEPXHOCTH MIIOCKOTO
CHH(a3HOTO pacKphiBa. M3TydeHne MIOCKHX PACKPHIBOB KPYIJIOH ¥ NPAMOYTOIBHOM hOpMBL
Pynopusie anTenns!. JIMH30BbIE aHTEHHBL. 3epKabHEIE AHTEHHEL VIpasneHue moaoxeHueM
IJIaBHOT'O MaKCUMYMa.

Tema 9. 3epxanerbie napa6onuueckue antennsr ([1A).
Bujier sepkan. O6myqarenu ITA. Pa3sHOBHIHOCTH aHTEHH.




Tema 10. ArTennsie pemerku (AP).

Teopema nepemuosxenus. JIuneiinpie 1 MI0CKHE AHTEHHBIE PEIIETKH.

Da3upoBaHHbIC aHTEHHBIE PEMIETKY. YIIPaB/ICHAE [I00KEHHEM JTyda. Pexnm CKaHHPOBAHHUS.
Paccornacosanue npu ckaHupoBanud. Muoroydessie AP.

Copneprxanune 1a6opaTopHbIX 3aHATHIA 10 JHCHHUILIMHE.

Tema 1. Mizyuenue 51eMEHTOB BOJHOBOIHBIX TPAKTOB.

VisMepeHye MaTpHIl pacCesHHs 3JIEMEHTOB BOJHOBOIHEIX TPAKTOB.

Tema 2. ViccnenoBanne (heppHTOBBIX YCTPOHCTB Ha IPSAMOYTOIBHBIX BOIHOBO/AX.
W3meperne MaTpuil paccesHus (pepPPUTOBBIX YCTPOMCTB HA PSIMOYTOIBHEIX BOTHOBO/IAX.
Tema 3.MruoronomocHuku CBY.

W3mepenne MaTpHIlB! paccesHus MHOronoocHuKkoB CBY B nomoce 9acTor.

Tema 4. V3kononocHoe cornacosanue.

Y3KOIOJIOCHOE COTIIaCOBaHHE KOMIUIEKCHOM Harpy3KHq.

Tema 5. M3nydenne pynopHsIX aHTEHH.

Vsmepenne muarpaMM HampaBiIeHHOCTHPYTIOPHBIX aHTEHH.

Tema 6. Usmepenne ko3¢ duIEeHTa yCHIEHAS PYTIOPHBIX aHTEHH.

Wsmepenne ko3hduienTa yCuneHus pynopHEIX aHTEHH METOIOM TIJI0OCKOTr0 9KpaHa.
Tema 7. U3ydeHue TMH30BBIX aHTEHH.

M3mepenue quarpamMM HalpaBIeHHOCTH JIMH30BBIX AHTEHH.

Tema 8. JIuneiiHbIe aHTEHHEBIE PEMIETKH.

M3mepenue uarpaMm HanpaBlIeHHOCTH JIMHEHHBIX AHTEHHBIX PEIIETOK.

Copnep:xanne NpaKTHYECKHX 3aHATHH 10 JUHCHHILIHHE
Tema 1. Jlunuu nepenayu.
OcHosHble napameTpsl. THIIb! THHAN Tepenaun. OBIHOCTE HX paccMoTpeHus. MaremaTuyeckas
MOJ€IIb perysapHoy muauy nepenaqu (JIIT). Hopmuposannsie manpsxenus u Toxy. Koaddunuent
OTpakeHHs. HanpspkeHns ¥ TOKH B IPpOM3BONILHOM ceyennu JIIT. Pacuer napameTtpos JIIT.
Tema 2. Cornacopanwme JII1.
BexropHbie uarpamMMsl. Paziuunsie pexuMsl paGoThL. Tpanchopmanus conporusnenuii. Kpyropas
AuarpamMMa ColpoTHBIeHHH (quarpaMMa Bomenepra). Heo6xomumocTs cornacosanus. I1ocTaHOBKA
3aJa9d. Y3KOIOJIOCHOE COTJIaCOBaHHUE, AITOPHTMBI M PACYeT CXeM coriacoBanms. COrIacoBaAHMeE B
TPaKTe CO MHOTHMH HEPETYJIIPHOCTAM. Pelnenue 3a1au cormacoBasus.
Tema 3.Matpuiisi paccesHus, ux cBOACTBA U METOIbI H3MEpPEHHA.
Bunpr matpun. Marpuna paccesrust. JloctomncTsa. IIpuMeHenue [T OnmAcaHus paboThI yCTPOHCTB.
Wneansuble u peanbHble MaTpHIBL. B3auMHOCTE, OTCyTCTBHE HOTEPh ¥ CHMMETPHUS YCTPOUCTB.
CrencTsus U3 yHHTapHOCTH MaTpPHIE! paccesHus. COCTABHBIE MHOTOIIOTFOCHEIE YCTpPONCTRBA.
Tema 4.Muoronomocuuxu CBY,
CBY MHOTONOIIOCHUKH OT ABYXIIOMIOCHHKOB /10 BOCEMHIIOMIOCHHKOB. KoncTpykimuu ycrpoiicts
CBY. CornacoBaHHBIE HArpy3KH, KOPOTKO3aMBIKATEIH, nepexos! B JII1, Bpamaromuecs
couneHeHus. HarnpasiieHHbIe OTBETBATENH U JeTUTEIH MOIHOCTH. DeppHUTOBLIE YCTpOMCTBA.
CocraBHbIe MHOTOIIOJIOCHBIE YCTPONHCTBA.
Tema 5. OcHOBEI TEOpHHM aHTEHH.
Haznauenue u ctpykrypHas cxema anTeHHbL. [Toje H3Ty4YEHNs1 aHTEHHEI B NaJIbHeH, OIHxHel U
TIIPOMEXKYTOIHOM 00/1aCTsX. PONIb 3/1eMEHTApHEIX H3Ilyyareneil B ONpe/ieleHHH 11apaMeTpoB aHTEHH.
Tema 6.0OcHoBHBIE MapamMeTpbl aHTEHH H METOABI UX HU3MEpEHHS.
Komnexcnas nuarpamma nanpasnennoctd. Bropuunsie napaMeTpsl, XapaKTepH3yIOLIHe
HanpasieHHocTh. KH]I u xoadduimenT ycunenns anTennsl. AHTeHHa Kak YEeTBIPEXTTONIOCHHUK.

BxonHOE conpoTUBIEHNE H CONPOTUBIIEHHE U3JTyd9eHus. MeTo/bl H3MepeHust TapamMeTpoB aHTeHH.
Pacyer mapaMeTpoB aHTeHH.



Tema 7.BubparopHeie u 1menessie aHTeHHEL.

Onextpudeckuit BuGparop. [Tone usnydenus CHMMETPHYHOIO 3JIEKTPUYECKOT0 BUOpaTopa,
arpamma HallpaBIIeHHOCTH, conpotusienue usiy4denus, KHJI, Pacuer JIH BuGpatopHbIX aHTeHH.
Bxonmoe conporupienus Bubparopa. I1{enessie aHTeHHEL. Korctpykiuu BuOpaTopHsIx 1 meneBbix
anteHH. Crioco6b! ux Bo36yxkaeHus. [1010CKOBEIE H MEKPOTIONOCKOBBIE AHTEHHEL.
CBepXmHpPOKONIONOCHbIE aHTeHHE]. CBI3aHHEIe BUOparopsl. Metox HaBogumbIx DJIC

Tema 8.AneprypHbie auTeHHBI M UX CBOHCTEA.

Crroco6e1 pacyeTa 1oJei II0CKHX PACKPHIBOB . KH]T u sdppextuBHas moBepxHOCTH MI0CKOr0
CHH(}A3HOTO pacKphiBa. 3iydenue IIIOCKHX PacKPLIBOB KPYTJIOH H PSIMOYTOIBHOM (hOPMEI.
Pynopusie anTenns. JIMH30BBIE aHTEHHEL. 3ePKATBHEIEC AHTEHHEL, VYnpasieHue mosnoxeHneM
ITIaBHOIO MaKCHMYyMa.

Tema 9. 3epkanbusie napaGonuueckue anTenns: (3[1A).

Buzst sepkan. O6myydarenu [TA. Pasnosuanoctd autern. Pacuer 3[1IA Pa3’IMYHBIX TUIIOB.

Tema 10. Autenusle pemetku (AP).

Teopema nepemroxeHns. JIdHEHHBIE H TIOCKHE AHTEHHDBIC pEIIeTKH.

Da3supoBaHHbIC AHTEHHBIE PEIIETKH. YTIPABIICHHE MOJI0KEHHEM Jyda.PexuM ckaHupoBaHus.
Paccornacosanue npu ckaruposanun .Muoronyqessie AP Pacuer AP.

5. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEIO KOHTPO.ISI YCIIEBAEMOC TH,
IMPOMEXYTOYHOM ATTECTALIMM 10 UTOT'AM OCBOEHHUS JAUCHUITLIAHBI
A YYEBHO-METOIUYECKOE OBECIHEYEHUE CAMOCTOSTEJILHOI PABOTHBI
CTYJAEHTOB

3.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

PeliTunr-konTpoas 1. TecTsr

Bapuanr 1
1. CornacopanHas Harpyska 06ecrieuHBaeT PexKUM BOJTH:
1 )cTosumx:
2)6erymmux;

3) cMemanyEIX;
2. 3navenne KCB npu cornacosanuoi Harpyske:
1)0;
2)2:
ayils
3.Yepe3 4eTBEPTH AIMHEI BOJHEI KOPOTKOE 3aMBIKAHHE TpaHchOpMHUpYeTCS B:
1) BotHOBOE conporusnenue JIIT;
2) KOPOTKO€ 3aMBIKaHHE;
3) X0oJ0CTOM X0
4.CornacoanHas Harpy3Ka Ha qUarpaMMe IOJHBIX COIIPOTHBJICHHH U IIPOBOJHMOCTE#H
HaXOJUTCH:
1) B ieHTpe auarpaMmer;
2) Ha BHEIIHEH OKPYKHOCTH;
3) B BepXHel TOUKe {HarpaMMaL;

BapuanT 2
I.HopMupoBaHHOE conpoTHRIenHe cornacopanHol HarpysKH HMCCT:
1) akTHBHOE CONPOTHBIIEHHE PaBHOE HYIIO:
2) peakKTHBHOE COIPOTHBIICHHE paBHOE EIHHHUIIE;



3) aKTMBHOE PaBHO €IMHHIIE, PEAKTHBHOE — HYITIO;
2.CornacoBaHue napaiienbHbM nuteiom TpebyeT nepexoa K Auarpamme IpoBOIUMOCTEH:
1) na;
2) HeT;
3) He UMeeT 3HAYCHHUS:
3. HenunaroHaibHBIE 3]1€MEHThI MATPHIE S H3MEPSAIOTCS TIPH TOMOLITH:
1) H3MepuTenbHOM THHAK;
2) KOPOTKOTO 3aMbIKAHHS;
3) NeTeKTOpHOI# CeKIHy;
4.U3mepenne 6ompux KCB BEMONHAETCS METOIOM:
1) yABOEHHOTO MEUHHMYMa;
2) CKONMB3AIIEH HArPY3KH;
3) Tpex 3TalOHHBIX HATPY30K;

Bapuanr 3

1. YetBepTeBOITHOBBI TpaHchOpMATOp BKIIOUAETCS B TO MecTo JIIT , rae:
1) akTiBHOE ConpoTHBIEHHE PaBHO HyIIIO;
2) peaKTHBHOE CONPOTHBIIEHAE PABHO HYIIIO;
3) aKTMBHOE ¥ PEaKTHBHOE CONPOTHBICHHS PaBHBI HYJIIO;
2. Marpuna paccessHus S ycTaHABIHBAET CBA3b MEXIy:
1) Toxamu u Hanpshxkerusmu B JIIT;
2) CONPOTHBIICHHSIME Ha BXOJIE U BEIXOJIE YCTpOMCTBA;
3) KOMIUIEKCHBIMH AMIUTATYIaMH [TaJafOMIUX ¥ OTPAKEHHBIX BOJIH;
3. Kakoe cBo#CTBO MaTpHIIBI paccesHus FOBOPHT O HETHCCUNIATUBHOCTH YCTpOicTRa?:
1) paBencTBO HyIIO KO3 HUIHEHTOB OTpaXkKeHus;
2) CUMMETPHSI ]IEMEHTOB MaTPHIHI S;
3) YHHTapHOCTb MATPHUIIHL S;
4.Yka3ars MeToq H3MEPCHHUS TMaroHaIbHBIX ]IEMEHTOB MAaTPHUIIHI S:
1) Metox 3amemmenus;
2) METOT BHJIKH;
3) MeTox CKOMB3SIme HarpysKH;

PeATHHIr-KOHTPOIE 2. TecThl

Bapuanr 1

1/ Kakas antenHa oTHOCHTCS K Kitaccy anepTypHbIX?
1)pynopras;
2) BubparopHas;
3) Gerymux BoH;
2. BXomiHO® CONPOTHBIIEHHENIOTYBOIHOBOTO CHMMETPHYHOTO SJIEKTPAYECKOTO BUOpATOpa PaBHO:
1) 500m;
2) 73.1 Oma
3) 1000m;
3.B xaxoii 30He W3MepsieTcs qEarpamMma HarpasnenHoctd (JIH) antenn
1) 6mmxnei;
2) IpOMEXKYTOUHOH ;
3)nansHei:;
4. Kaxosa JTH munoss Iepras mnockoctu BekTOpa E:
1) sin(teta):
2) 1+cos(teta);
HL;



Bapuanr 2

1.JTH anTeHHEBI MOXET H3MEpSAThCH:
1) TonbKO B pexume nepenaumn;
2) TONBKO B peXUME IIPHEMa;
3) KaK B pexUMe NpHeMa, Tak U B PeXuME INepenadu;
2. Mlupuna riaHoOro senectka J{H 1o momo H3MEPSAETCS 110 YPOBHIO:
1)0.5;
2) 0.707,
31012
3.Maxcumansusii KH]] umeer anepTypHas aHTeHHA ,MMEOIIas:
1) paBHOAMIIIMTY IHBIH CHE(a3HbLT PacKphbIB;
2) cun(ba3HbIif PacKpEIB mpH KOCHHYCOHIATILHOM paclpe/ieIeHHH aMILTHTY bl
3) paBHOAMILTUTYTHBIIH PACKPBIB C KBA/IpaTHYHBIM pacrpe/ielieHueM (asbl;
4. B xaKux mpezienax MOKeT H3MEHATHCS K03 GHuiHenT nernonb3oBanus HOBEPXHOCTH
anTeHusl (KUIT)?:
1)ot 0 mo 0.5;
2)or 0 mo 1;
3)or | mo GeckoneynHocTH:
Bapuanr 3

1. YBenuuenne sdpextunuoi TIOBEPXHOCTH aHTEHHBI B 2 pa3a PUBO/IHT K:
1) ymensmennio KH]I B 2 pasa;
2) yBemuuennio KH]T B 2 pasa;
3) ysemuuennto KH]I B 4 pasa:
2. Kax usmennrcs KHJI anepryproit AHTCHHEL, €CJIH IHMPHHA IIABHOTO Jienectka J{H
B 00€HX MIIOCKOCTAX YMEHBIIUTCS B 1IBA pasza?:
1) yBemuuntes B 2 pasa;
2) ymenbIIHTCA B 2 pasa;
3) yBemuunTes B 4 pasa;
3. ConpoTtuBieHHe U3TyYeHHS IIOJTyBOJTHOBOTO BUOpaTOpa paBHO:
1) 50 Om;
2) 73.1 Oma;
3) 200 Owm;
4. AKTHBHOE CONIPOTHBIICHHE CUMMETPHYHOTO 3/IEKTPHYECKOro BHOPATOpa [UTHHOH,
PaBHOM IUHE BOJIHEL, paBHo:
1) 50 Om;
2) 73.1 Oma;
3) HeCKOIIBKO ThICSY OM:

Peiitanr-kourpoas 3. Tectnr

Bapuanr 1

1.Kaxoit pynop HassBaercs E-cexTopuansaem?
1) pasmepsI KOTOPOro H3MEHSIOTCS B MIIOCKOCTH BekTopa E;
2) pasMepbl KOTOPOro H3MEHSIOTCS B IJIOCKOCTH, OPTOTOHAJILHOM MIIOCKOCTH
BekTopa E;
3) pasMephI KOTOPOTo H3MEHSIOTCS B 06eHX IJIOCKOCTSIX;
2. AMmuTynHoe pacnpenenenwe B E HJIOCKOCTH PYIIOPHO¥ aHTEHHEI SIBIISIETCS:
1) xocunryCcOMIATEHEM:
2) paBHOMEPHBIM;
3) xybuueckum;



3. OnTUMaNbHBIM Ha3bIBAETCS PYIIOp, UMEIOTITHINA:
1) camyro Gonbiyro HHY;
2) HauGOJIbIIHE Pa3MEpBI ANEPTYPEL;
3) makcumansrbi KH]T ips MEHEEMATEHBIX pa3mMepax;
4. UTo M3 NEPEIHCICHHOTO HE MOKET SABIISTHCS DIEMEHTOM JTHH30BOM AHTEHHBI?:
1) pynop mansix pasmepos;
2) 3epkaio;
3) muH3a;
Bapuanr 2
1. Vekopsiromas mun3a uMeeT okasatens peroMIeH s ;
1) 6onemre 1;
2) MeHsIIE 1;
3) paBHblIif 1;
2. Kpanparuanas dazosas ommbka B aneprype JTMH30BOH aHTEHHBI TPUBOIAT K:
1) pacmupenmio riaasuoro nenectka J{H U cHEKEHHIO YPOBHS GOKOBEIX;
2) pacumpenwuio riasHoro nenectka J{H u MOBBIIEHKO YPOBHSI 6OKOBBIX;
3) H3MEHEHHIO TOJIOKEHHS [TTABHOTO JIENIECTKA B IPOCTPAHCTBE;
3. Kaxo¥i Tun 3epKalbHBIX MapaboIHuecKuX aHTEeHH HMeeT LIMPUHY TIIaBHOTO
nenectka JIH, otmuarormyrocs B mockoctsix E u H B Heckombko pas?
1) napabonons Bparenus;
2) ycedeHHBIH mapabosours ;
3) mapabonr4ecKuit HUIMHID;
4. Kaxas u3 3epKallbHBIX MapaboIHIecKuX aHTEHH HMeeT Goee paBHOMEpPHOE
pacmpejieieHue B pacKphIBe?:
1) nmuaHOGOKYCHAS;
2) cpenreokycHas;
3) xopoTkooKycHas:;

Bapuanr 3
1. YpaBreHue npo¢mis 3epkana 3epkaTbHON MapaGoNMyecKoi aHTEHHbL:
1) x*+ y*=41z;
2) xy=4fz;
3) x> +y*=4f:

2. Ilpu yBemuueHny Yncia 3IEMEHTOB JIAHEHHON aHTEHHOM! pewerku (AP) B 2 paza
[IMPHHA IJIaBHOTO JIETIECTKA:
1) yBemauTes B 2 pasa;
2) yMEHBIIATCS B 2 pasa;
3) ymeHBIIUTCS B 4 pasa;
3. Pe3onancHoii BonHOBOAHO-IeeBOM AP HasbRaeTcs PeLIeTKa C pacCTOSHHEM
MEXTy 3JIEMEHTaMH PABHEBIM:
1) 4eTBEPTH NIIMHEI BOJIHBI B BOJHOBOJIE:
2) JUIMHE BOJHEI B CBOGOIHOM IIPOCTPAHCTBE;
3) HOJIOBHHE [JIMHEI B BOJHOBOJIE;
4. lupwuna rimaBuoro nernectka JJH cuudasHoi crcTeMs HEHAIIPAaBIEHHBIX
u3ydarened mmHo# L no yposrio 0.707 cocrasiser:
1) 114msmm61a/L ,rpan;
2) 51mambpa.L, rpagn;
3) 75nsm61a.L, rpan;



5.2. IlpomexyTouHas aTTecTanus mo HTOI'aM OCBOCHMS JHCHHUILTHHLI

Bonpoce! k 3x3ameny.

o B P B LB R e

8.
9

10.
H,

12

Haznayenwne u OCHOBHBIE CBOMCTBA AHTCHH.

Krnaccuyeckuii 1 BOIHOBOM MOIXOM K OMMCAHMIO CBORCTR MHoronomocaukos CBY
Knaccudukaims antens.

Marpuna paccesnus S.

BxosiHOE COnpOTHBIEHHE aHTEHHBI

Casa3b Mex1y Marpunamu S.7,Y.

ComnpoTHBIICHHE U3ITyYeHHUS, MOIIHOCTD H3JTy9CHHS, MOIIHOCTB IIOTEPH, ITOJHAS MOLIHOCTS.
KII/l anTeHHEI.

B3auMHOCTB, CHMMETPHS H HeIUCCHIIATHBHOCTE ycrpoiicts CBY.

30HBI H3ITyYEHHSI.

[Tepenymepanyis Bxo110B ycTpoiicTs. Marpuna nepenymepanmii.

HuarpamMma HalpaBIeHHOCTH AHTEHHEI MO TIOJIO U MOIIHOCTH

- MeTompl H3Mepenns THaroHaNBHEIX 31EMEHTOB MaTpuIsr S.
13
14.
15,
16.
17,
18.
19.
20.
21.
22,
23,
24,
25.
26.
27.
28.
29.
30.
31,
32.
33.
34.
35.
36.
3.
38.
39.
40.
41.

®Da3oBas XapaKTEepPHCTHKA HAIPABICHHOCTH, HOJIIPU3ALMOHHAS XapaKTEPHCTHKA.
Metob1 H3MepeHHns HeIHATOHANBHBIX 3TeMEHTOB MaTpHIIEL.

[luprsa guarpaMMBl HalIpaBIEHHOCTH 110 YPOBHSIM.

Usmepenne 6onpumx u Masix KCB

KH/1 aurennsr, cesss KHJI ¢ pasmepavu AHTCHHBI, aMIIATY THBIM ¥ (Da30BBIM pacmpe/ieicHrueM.
Mertopn 3-x 3TaOHHBIX Harpys3ok

Kosdppuuuent ycunenus (KV) anrennsr. Crioco6sr usmepenus KY

Meton 3amemenus.

JlelicTByiomas muna u ¢ dexTHBHAs mIoMmas (moBepxHOCTh) anTerHsl. KUIT anTeHHb!
W3mepenne sneMenToB MaTpHIB! S HA aBTOMAaTHIECKOM U3MEPHUTEJIE B MOJIOCE YACTOT
MaxkcumanbHo-10myCcTHMAT MOITHOCTS, paboumii YaCTOTHEIN THANA30H AHTEHHEL
JBoiinow T-mocT

Pons Teopun snemenTapusix uanyuarenei IIPH OTIpeIeIEHUHN OISt

U3JIy4YeHUS aHTEHHBI

BonHoBoiHO-meneBoit HanpaseHHbI 0TBeTBHTE,

[IpAHIMI 5KBHBAIEHTHBIX TOKOB

KBanpatssiii Moct

H3yuenne sneMeHTapHOTO TEKTPHYECKOTO HIIONS

I'ubpuaroe xombIO

W3nydenune TorKOro IIpoOBOJIa

Hanpasnenusii oreerBuTeNs Ha cBs3anHbx JIIT

OJieMeHTapHBIM MArHUTHEIH AUIIONE

DeppuToBBIi BeHTHIIb Ha 3(deKTe CMEIenus Mo

DlleMeHTapHast IEKTpAYECKas paMKa

DeppuToBEI Y-IUPKYIATOP

OnemeHT [olirenca

Perymapyewmsiit deppurossiii pazospamarens

Pacnipenenenue Toxa u sapsana Ha ToHKOM BUOparope

Maremarudeckas Mozens PErynspHO# nurun nepenaqu (JII1)



42. JIH cummeTpudHOro Bubparopa 1 €& cBoicTBa

43. HopMupoBaHHOe HanpsikeHHe u ToK B JIII. Bekroprast mmarpaMma TOKOB M HampsikeHHit,
PacnpeneiCHHe TOKOB U HanpsokeHui B JITT

44. BXoJHOE COIPOTHBIICHAE AHTCHHEI

45. Cpa3p Mexay MaTpunamu S, Z, Y

46. lelicTByIomas JIMHA CAMMETPHYHOTO BUOpaTopa

47. Pexxumsr pa6otsr JITT

48. CompoTuBIeHHE U3ITyYEHAS CHMMETPUYHOTO BUOpaTOpa B MIMPOKOM JMANA30HE YacTOT

49. ITapameTpel, xapakTepusyromue pexums1 pabots: JITT

50. Bxo/iHOE CONPOTHBIIEHHE CUMMETPHYHOTO BHOpaTopa B IMMPOKOM JHANa30HE YaCTOT

51. Biusiaue pexxuma pa6otsl Ha KITJ]

52. Ilone usmydareneif, OJUHAKOBO HATIPABIECHHEIX B npocTpaHcTBe. Teopema nepeMHOKEHUS

53. Tpancdopmanus conporusnenuii B JIIT

54. JluHeHHpIe CHCTEMBI HACHTHYHBIX H3IydaTeneii

55. BX0/IHOE CONPOTHBIIEHKE H IPOBOAUMOCTE KOPOTKO3aMKHYTOTO U pa3sOMKHYTOro otpe3koB JIIT

56. [Ipa u3nyuatens npu pasHeX (pa30BBIX COOTHONMIEHUSIX H PACCTOSHHSX MEKY 3TIEMEHTAMHU

57. UeTBEPTHBOJIHOBEIA U ITOTyBOJIHOBEIH TpaHCc()OPMAaTOpPEI COMPOTURIICHHUIH

58. CpoiicTa cHH(}A3HOM CHCTEMBI HEHAPABIICHHBIX H3ITy4yaTenei

59. JlnarpamMma IONHBIX CONPOTHBIICHHU U IPOBOAMMOCTEH

60. CucTemMa HEHAIPaBIEHHBIX HTYYaTeIeH CO CIBUIOM (a3 Mexay Tokamu

61. Y3komnonocroe cornacopanue B JI[I. OCHOBHBIE IPHHIIHATIEL

62. Ilpumepsr

63. CucreMa HanpaB/IeHHBIX H3TydaTemei

64. CornacoBaHHe MapauIebHBIM ITeiihoM

65. KoMInekcHOe ConpoTHBIEHHE CHCTEMBI BUOparopos

66. Cornacopanue nocne0BaTebHBM IIIeioM

67. BsauMHOE CONIPOTHBIIEHHE MAPATIIENEHBIX IIOJTYBOJTHOBBIX BHOpaTopoB

68. CornacoBanue 4eTBEPTEBOIHOBEIM TPaHCHOPMATOPOM

69. Vuer BIusHUS 3eM/IM Ha apaMeTpsl BEGPAaTOpoB

70. CornacoBaHHbIE HArPY3KH

71. JTH BuGparopa Han 3emieit

72. KopoTKO3aMBIKaTEM ¥ PeaKTHBHBIE HATPY3KH

73. JTH BuGparopos HaI 3eMiIeli ¢ KOHETHOH POBOIUMOCTEIO

74. VI3019TOPBI KOAKCHAILHBIX TPAKTOR

75. Hactpoennsie BuGparopst. [TomyBonHOBBIH BUOpaTop U ero ceoiicTra

76. PasneMbl B cowleHeHus. Bpalarommecs couleHeHus

77. CxeMbl IHTAHUS MOJTYBOTHOBEIX BHOpaTopoB

78. Iepexonsr mexy JIIT

79. TIomyBOTHOBEIH BUGPATOP C TIIOCKHAM pedaexropom

80. Knaccrueckuii ¥ BOJTHOBO# TIOZXO0M K OMHCAHHIO CBOMCTR MHoromnomocaukos CBY

81. Ilnei-pubparop Ilucronskopca

82. Marpuma paccessus S

83. CxeMbl MUTaHUS BAGPATOPOB IHOKHUM KOAKCHATIOM

84. Cpazp mexay marpunamu S, Z, Y

85. CxeMBl IHTaHHUS BHGPATOPOB JKECTKHM KOAKCHATIOM



86. B3auMHOCTB, CHMMETpHS M HeTHCCHIATHBHOCTE ycrpoiicts CBY

87. HecummeTpuuHbIe BUODPATOPEI ¥ CIIOCOGHI UX THTAHUS

88. [lepeHyMepanus BxomoB yeTpoicTB. Matpuiia nepenymeparuit

89. Hecummerprunse BHOPATOPEI C PaCIIMPEHHOH MOM0COi

90. MeTo/1bl H3MEpeHHUs THATOHATBHBIX 3JIEMEHTOB MaTpHIIbI S

91. JlapeKTOpHbIe AHTEHHBI THIIA BOTHOBON KAHA

92. MeTo/Ibl H3MEepeHNs HeIHArOHATBHEIX 3JIEMEHTOR MaTpHIls! S

93. AHTenHBI 06paTHOrO H3ITyYeHHus

94. Uamepenue 60mpimux u Mansx KCB

95. lunons Hagenenko

96. Meroz 3-X 5TaNoOHHBIX Harpy3oK

97. BUKOHUYeCKas ¥ KOHWYECKAS AaHTEHHA

98. Merox 3amemenwus

99. lncko-KoHycHas aHTeHHA

100. M3mepenne snemenTos MATPHIIBI S Ha ABTOMATHYECKOM H3MEPHTENE B [OJI0CE 9acToT

101. Yronkosas antenna

102. Iso¥inoi T-mocT

103. YacroTHo-He3aBHCHMAs aHTeHHA. puanmns: noctpoerus u cpoiictea

104. BonHoBOAHO-IENEROl HallpaB/IEHHEIH OTBETBUTEE

105. ITmockue noroneproanyeckie anTeHHE

106. KBanparssrit MmocT

107. OcHoBHBIE CBO¥iCTBA anepTypHbIX anTeHH. KH/I. Illupuua riasroro nemecrka JAH

108. T'ubpunnoe xonbio

109. Hznmyuenue npsmoyromsroit u KpYTJIOH IIOMANOK [IPH pa3HOM aMILTATYTHOM paciipe/ie/IeHHH
nosist (AP)

110. HanpaBiieHHEI# OTBETBUTEND HA CBA3AHHELX JIIT

111. Tmarpammer manpasiensoii cuH(}A3HOH IPAMOYTOIBHON KPYTJIOH IUIOMANO0K IIPH PasHOM
AP

112. ®eppuToRLIi BeHTHIE HA sddexre cmemenns momna

113. Biusiaue (a30BBIX HCKAKEHHMIT Ha U3ITYYECHHE TLIOIMA KK

114. ®eppurossi Y-uupkymstop

115. W3myuenue oTkpEITOrO KOHIA BOJIHOBO,1a

116. Perymupyemsiit heppurossrii (azospamarens

117. OnTumansHbLf pymop

118. Maremaruueckas mozerns PEryISIpHOM MuHUK nepesayun (JIIT)

119. E-cexTopnansusrii u H-cexropuansusiit pymop

120. Hopmuposantoe HallpsokeHue | ToK B JIII. Bextopuas AHarpaMMa TOKOB M HaNpsHKEHHI,
pactpe/ie/IeHle TOKOB U HanpspkeHuit B JIIT

121. IMupamupansubi pymop

122. Ces3p Mexay Matpunamu S, Z, Y

123. Konwmgeckuii pymop

124. Pexcumer pabote: JII1

125. Pymop ¢ accumerpuumoi JH

126. ITapamerpsr, XapaKTEPU3YIOIIUE PEXXUMEI paboThl JII1

127. Cocras JIA, HasHayenue 3JIEMEHTOB, THIIEI



128. Businue pexaiva pa6oter va KITJ[

129. Ypasuenwue, onpenensiomee npopuis mmH3s!

130. Tpancgopmanus conporusnennii s JIIT

131. BrusiHue JIMH3 Ha aMIUTATY THELE pacripezeneHus B aneptype JIA

132. BxonHOe CONpPOTHBICHHE U TIPOBOZIMMOCTE KOPOTKO3aMKHYTOTO M Pa30OMKHYTOIO OTPE3KOB
JIII

133. Kybuueckue u kBagpariunsie ha3oBbie Hekakenus B JIA

134. YeTBepTHBOIHOBEIH H TIOTYBOHOBKIIL TPaHC(HOPMATOPEI COMPOTUBIICHHH

135. Tunb napaboMyeckux aHTEHH, UX CBOMCTRA. YpaBrenus napaGosiousa BpaeHus

136. JluarpaMma MOJHBIX COMPOTHBIEHHH 1 IIPOBOIUMOCTEMH

137. Pacger nmapabonuyeckux aHTeHH

138. Y3xomomockoe cornacopanse B JIIT. OcHOBHbIE npuHIMIbL [Tpumepsr

139. O6my4aremm napabomuaeckux antens. CBs3b aMIUTTYIHOTO paclpeie/ieHns B aneprype ¢ J[H
obtydarens

140. CornacoBanue napasniensHbM nuteidom

141. JTH aneptypHoi anTeHHEL €& cBsi3b ¢ AP

142. CornacoBanue nocieoBaTebHBM meiom

143. CocraBroe AP u aneprypusit KMIT ITA

144. CornacoBanue 4eTBEpPTHEBOHOBBIM Tpa"chopmaTtopom

145. Vuer 3atenenus packpsisa o6:myuarens. KUTT Teru

146. CornacoBaHHEIE HArpy3KH

147. KUII paccestaus [1A

148. KopoTko3aMBIKaTe/ I i peakTHBHbIC HArpy3Ku

149. Usmepenue JTH antenn

150. M3onaTops! KOaKCHANBHBIX TPAKTOB

151. MsMepeHue monspu3anioHHEX XapaKTEPHCTHK aHTEHH

152. PaspeMel u cownenenns. Bpamaromuecs cowreHenns

153. Metone! usmepenns kosbdummenta YCHJICHUS aHTEHH

154. Tlepexomer mesxmy JITI.

155. Usmepenne koo dburmenta ycuenus anTenH mo METO/TY ILTOCKOTO 9KpaHa

156. Paspemel u counenenns. Bpamaronuecs courenenus

157. OnpeneneBre BXOJHOTO CONPOTHBIEHMS aHTEHH IyTEM H3MEPCHHS MOIYIs M (hazsl
ko3 HuIEenTa oTpakeHus

158. Tlepexomsr mexy JITT

3.3.CamocronTenbHan paboTaofyuaomerocs.

5.3.1. 3apanus, crpykTypupoBanHbie k CPC.

3aganue 1. Paccumtars u mocTpouts B ACKapTOBOH U TOJISIPHOM CHCTEMAaX KOOPIHHAT B
HOPMHMPOBaHHOM ¥ HEHOPMHPOBAHHOM BH/IE THATPAMMY HANPABICHHOCTH CHMMETPHYHOTO
STIEKTPHIECKOI0 BHOpaTopa AHHHOM 21=)\/4*n, TZIeN-TIOPA/IKOBEIH HOMEP CTYAEHTOB IPYIIIIHL.
IlonydennsIe pe3yIbTaTsI CPaBHUTE ¢ Pe3ylbTaTaMH pacyeTa COCeHUX BapHaHTOB. [lepBErii
BapHAaHT CPAaBHUBAEM C 3JIEMEHTAPHBIM SJIEKTPHYCCKHM BHOPATOpOM, a IIOCIE/IHUM CPABHUBAET ¢
BapUAHTOM, KOTOPEIM MMEET HoMep n+1.

3ananue 2. Paccunrath # mocTpouTs B ACKApTOBOU H MOJIAPHON CHCTEMaX KOOPIMHAT B
HOPMHPOBaHHOM ¥ HEHOPMHPOBAaHHOM BHJIE HATPaMMY HaNpaBJICHHOCTH JIMHEHHOMN aHTEHHOMH



PEIIETKH CHCTEMBI ITOJTYBOJIHOBBIX BHOPATOPOB B IJIOCKOCTH BekTopa E. JlaHHbIe IpHBE/ICHBI B
Tabnuie.

BapuanTsl Yucio Paccrosaue Casur

H3TyJaTesei MEXKTY 0 T2 T 3n/2
H3IIy4YaTeNIsiMU

1,2,3.,4 2 A2 0 /2 T 3 w2
4,6,7.8 2 A 0 /2 T 3 w2
9.10.11,12 2 302 0 /2 T 32
13,14,15,16 2 2\ 0 /2 T 3 /2
17,18,19,20 3 A2 0 /2 T 3n/2
21,22,23,24 3 A 0 /2 T 372
25,26,27,28 3 302 0 n/2 n 3n?2
29,30,31,32 3 2\ 0 w2 T 3n/2

[IpopeMoHCTPHPOBATH IPH BHINONTHEHHH PaGOTEHI TEOPEMY NIEPEMHOKEHHS.

3ananue 3.PemuTs 3a1ady y3KOIOIOCHOTO COINIACOBAHME C NPUMEHEHUEM KPYTOBOM
JarpaMMBbl HOPMUPOBAHHBIX CONPOTHBJICHHH H pOBouMocTeif Bonsnepra, mpu cieyiomux
UCXOMHBIX TaHHBIX.

Bapuant ConpoTHBIIeHHE HATPY3KH Boanogoe VYerpoiictBo
N Ru, Om jXH, COIPOTHURBJIEHHE | COIIACOBAHHS
Om 7B, Om

1 20 +j20 50 Iapamnensusii K.3.
HuIeHd

2 30 -140 50 [Mapannensusni K.3.
miend

3 40 +j40 50 [apamnensuent X. X.
maeid

4 10 -150 50 [MocnenoBarensHbi
X.X. mneiid

5 60 +70 50 YeTBepTHBOIHOBLII
TpaHcdopmarop

6 70 -110 50 [Mapamnensreni K.3.
nuieid

7 80 +j20 50 IMocnenoBaTenbHEIIH.
K.3 mreid

8 90 -130 50 [Tapannensusii K.3.
nurend

9 100 +j40 50 Iocnenoparensubrit
X.X. muteiid

10 110 -160 50 YeTBepTHBOTHOBII
TpaHchopmaTop

11 120 +j70 50 YeTBepTHBOIHOBEIIA
TpancdopmaTop

12 130 +510 50 [TocireqoBarensHBILH.
K.3 mueiidy

13 140 -j20 50 YeTBepTHBOITHOBII
TpaHcdopmMarop

14 150 1150 100 YeTBepTHBOIHOBLIIH
TpaHc(opMmaTop

[locnenoBarensHbH
15 20 -170 100 X.X. meiidh




16 30 +170 100 ITocnenoBarebHEI., ‘\
K.3 mueiidh

17 40 -j110 100 I[Tapamnensueii K.3.
LUICHD

18 50 +j50 50 IMapannensreni K.3.
e

19 10 -110 50 INapamnensusii K.3.
nuieid

20 20 +j100 100 ITocnenoBatenbHEIit
X.X. muteid

21 30 -1120 50 ITocnenoBarensHEIi.
K.3 meid

22 40 +150 50 ITocegoBarenbHEIi.
K.3 mueiig

23 60 -110 100 [Napamnensusiit K.3.
e

24 70 +j20 50 [TocnenoparensHbLi.
K.3 meiidy

25 80 -1160 100 YeTBepTHBOIHOBEIH

| TpanchopmaTop

5.3.2. Tecrsl, crpykTypHpoBannbie k CPC.,
1. Mexy KakuMy BeTHYMHAMY YCTAHABIMBAET CBS3b MaTpHIia paccesHus?
1. Mexty Tokamu ¥ HanpsKeHHSIME
2. Mexty KOMILIEKCHBIMU aMILIATYIaMH NaTaOMIHK | OTpa)KEHHBIX BOJIH
3. Mexny HanpsDKeHHMsIMM Ha BXOJIE U BBIXO/IE
2. Kaxo#t ¢usmaeckunii cMbICI CBOMCTBA yHHTapHOCTH|[S]?
1. OtcyreTBHE nOTEPE B yeTpoiicTee
2. PaBeHCTBO HaNpSDKEHMIT Ha BXOJE U BEIXO/IE
3. CHMMeTpPHYHOCTE BXOZIOB
3. Uro HasbBaeTCs K03QHHUIEEHTOM CTOSUEH BOTHEL
1. OTHOWIeHNE HANPSKEHNUS HA BXOJIE K HANPSLKEHHIO Ha BBIXOJIE
2. OTHOmEHHE MaKCHMyMa H MHHEMYMa SMEKTPUYECKOTO IOJIsl B IMHHY TIEpeIavu
3. Otromenune Uobpar u Unax
4. Kak Tounee H3MepuTH KoopaHHATY MHHEMYyMa?
1. Merox Bunku
2. Meton 3amemenus
3. MeTon Tpex 3TaOHHBIX Harpy3oK
5. Jlaet 1 OCTaBIEHHEIH OTKPHITEIM (6e3 Harpysok) KOHel BOJIHOBOIHOM HU3MEPHUTENILHON THHUH
PEXHM XoJocToro xona?
1. la
2. Her
3. D10 cornacoBanHas HarpysKa
6. UeM OTJIMYAIOTCS B3aMMHBIH H HEB3AUMHbIIH (azoBpamarenn?
1. 3nauenremM koap prmenToB oTpaKeHUs
2. PaBeHCTBOM BCEX HIEMEHTOB MAaTpPHUIIBI
3. 3HaueHHEM ko3(pdunuenta nepegaun
7. YeM TOIHOCTBIO ONUCHIBAETCS BHEIIHEE [IOBEJIEHUE YCTPOHCTBA?
1. 3nauenue snementor matuupr [S]
2.KonmuectBoM 311emenToB MaTpHis!
3. UncIoM X008 yeTpoiicTBa



8. Kak u3meputs 6onbimoe 3nagenne KCB?
1. Meton 3amemmenus
2. Merop yIBOGHHOTO MEHUMyMa
3. Meton 3TaOHHO#M Harpy3Ku
9. Kaxoit BenTHIIb siBIIsIETCs GoIee AHanazoHHbM?
1. Ha a¢pdexre cmemenus moss
2. Ha s¢hdexre peppomMarauTHOro pesonasnca
10. B 4eM COCTOHT OT/IMYME MATPHII PACCESHUS UACATbHBIX U PEAIBHBIX BEHTHIICH, IUPKYIATOPOR,
(azoBparmareseii?
1. Bee Hynu B EpBBIX CTPOKAX MATPHIIBI [S]
2. Bce eMHULEI 110 ITIaBHOH AHATOHAIH
3. Hanvyuem Hylnei u eUHHIL B UealbHOM Marpuue [S]
11. Kax onpenensercs 94cio nomocoB MEOTONOTFOCHIKA?
1. Yucno BX010B, YMHOKEHHOE Ha 1B
2. PaBHO uwmcIty BX0I0B
3. Yueno BXOMIOB M HE3aBHCHMBIX TOKOB BOJIH II0 BXOJIaM, YMHOXEHHOE Ha JIBa
12. KakoBa MP xopoTko3ambikaress?
1. pa=-1
2. [S]= [%1'0]
3. [S]= ['o%1]
13. Kak n3mensorcs snemeaTEl MP MHOTrOMomocHuKa NIpH MEPEMEINEHHUH IJIOCKOCTEH 0TCUeTa?
1. M3mensmotes Moy ko3 dHIHEHTOB nepenayu
2. UsmensroTes hassl BCeX HIEMEHTOB
3. ViaMensioTcst MOy 1 (ha3bl BCEX 3IEMEHTOBR
14. Kak cka3siBaetcs Ha MP HeIMCCHTIATHBHOCTE ycTpoiicTsa?
1. OunakoBe! k03¢ buIHERTE! Tepenaun
2. Hynu Ha riaBHO# [uaroHamm
3. CymMa KBajIpaToB 3/1€MEHTOB 060i CTpoKH
15. KakoBa nepuoaudsOCTE B pacnpenenenuu U’ (z) u I'(z)?
1. Jlnusa BoHE
2. ITonoBuHA JTMHBI BOTHEI
3. YeTBepTh UIMHBI BOHEI
16. Kakopa cBsi3b Z° u Y’ Ha muarpamme ummneaancos?
1. OTo onmHa ¥ Ta xe Touka
2. DTO AMAMETPANBbHO MIPOTHBOMOIOKHEIE TOUKH
3. DT0 TOUKHM Ha MHWUH Ipl=]
17. Kaxum 31emMeHTOM BEIONHSAETCS COrNacoBanHe Touek By D?
1. Tpancopmarop conpoTuptenuit
2. PeaxkTHBHBI meiid
18. HackoJIbKO OTIMYAIOTCS [UTHHE] PasOMKHYTOTO M KOPOTKO3aMKHYTOTO ILieii(hoB?
1. ma \/8
2.Ha M4
3.Ha A2
19. OT yero 3aBUCHT 11010)KEHHE TIABHOIO Makcumyma JTH pemerxu?
1. Ot capura daser Mexay smemMenTamu
2. Or aMIIIMTYIHOTO pachpeeneHus
3. OT bopMBI OTHENBHBIX H3Ty4aTeeit
20. Kax BITHsIET YHCIIO 3]IEMEHTOB PEIIETKH Ha YHCIIO GOKOBBIX JETIeCTKOB?
1. ¥YBenuuuBaercs ¢ yBemuueHneM n
2. YMEHBINACTCA ¢ YBETHYCHMEM N
3. He usmensercs
21. Kaxue aHTEHHBI HA3BIBAIOTCS PE€30HaHCHEIMH?



1. d=N4
2. d=md
3.d=\/8
22. Kaxoe aMILUTUTY/IHOE pacnipe/ie/ieHHe JaeT HauGobImit KO3 QUITMEHT HATPABICHHOTO
nedcTBUsS?
1. PaBHOMEpHOE
2. Cnagarornee K Kparo
3. KBagparuunoe
23. W3-3a 4ero B IMH30BOH aHTEHHE BO3HHKACT KBajpaTHyHoe (ha3oBoe pacipe/escHue’
1. Cmemmenne o6mydarens Bob QoKaIbHON ocH U3 Bokyca
2. Cmemenue obmyyarerns nonepek HoKaabHOH ocH
24. OT 4ero 3aBUCHUT KO3(Q(HIUEHT NPETOMIEHHS METAILIONIACTHHYATOMN TMH3EI?
1. Ot paccTosHHS MEXIy IIACTHHAME
2. OT TONIIUHEI ITACTHH
3. Or nuameTpa JHH3BI
25. KaxoBo AP B pynopHBIX aHTeHHAX?
1. PaBHOMEpHOE
2. Kocunycounmansnoe
3. KBagpatuytoe
26. KakoBo ®P B pynopHbIX aHTeHHAX?
1. PaBHOMEpHOE
2. KocunycougansHoe
3. KBagparuusoe
27. Kax piuser kBagpataunoe ®P na J[H?
1. PacmupsieT Ii1aBHBIH JIENECTOK ¥ yBEIMYHBAET GOKOBBIE
2. PacImupsieT IIaBHBIA JIEIECTOK U YMEHbINAET GOKOBEIE
3. CyxaeT rIaBHEIi JIENECTOK

5.3.3. TembI KypcoBOTro IPOEKTA H €ro Co/lep:KaAHHe

IIpu KypcoBOM IIPOEKTMPOBaHHH CTYJCH PEIIaeT HHKEHEPHYIO 33714y 110 pazpaboTke
YCTPOHCTBA C 33/JaHHBIMK XapaKTepHCTHKaMH. B npomecce mpoexTHpoBaHuUs OH H0KEH:
-palliOHAIBHO CIUIAHKPOBATh BHIOIHAEMYIO paboTy;
~OCBOUTh MHXEHEPHBIE METOIRI pa3pabOTKH yCTPOMCTBA;
-BBIIIOTHATH PACYEThI 1aPAMETPOB H XapaKTEPUCTUK YCTPOHCTBA COBPEMEHHBIMH METOIAMH C
JOCTAaTOYHOM TOYHOCTBIO;
-JIOTHYHO M TPAMOTHO U3JIOXKHTE PE3yIETaThl paboThI B MOSCHUTEIFHOM 3aMHCKe.
3HauMTe/bHAsK 9aCTh TEM CBA3aHA C Pa3pabOTKON M PACUETOM XapAKTEPUCTHK HaIpPaBIEHHEIX aHTEHH
Pa3IMYHBIX THIIOB: NapaboIHIeCK X, IAH30BBIX, PYIIOPHO-THH30BbIX, AHTEHHEIX PEIIETOK,
MHOTOBHOPATOPHBIX aHTEHH IIOBEPXHOCTHBIX BOJIH M JIp.
KypcoBoif mpoeKT COCTONT U3 MOACHATENBHOM 3aIHCKH 06BeMoM 25-30 cTpanull popmara A4 u 1-
1,5 nmucra geprexeit popmara Al.
I[ToscHuTETbHAS 3aITUCKa I0JKHA BKIIIOYATh B CeOs:

1. Texuuyeckoe 3ananue Ha paspabotky (1 c.).

2. Bsenenue (1 -2 c.), B HeM KPaTKO OIpEENSETCS MECTO Pa3paGaTEBAEMOro YCTpOMCTBA B
pAny Npyrux.

3. Ananms TeXHHYECKOTO 3afaHus (3 - 5 ¢.), Ile pacCMaTPHUBAIOTCS BO3MOKHBIE BapHUaHTEI
PCILICHHA 3a/1a9i, IPUHIMIIBI IEHCTBYS U HA3HAYEHHE OCHOBHBIX YacTel yeTpoiicTaa,
(opmupyroTcs TpeboBanus K HUM M 060CHOBBIBAETCS BBIOpaHHEIH BapHaHT.

4. PacuerHas yacTh ycTpoiictsa (5 — 7 ¢.), T/ie ONpe/IeNsIoTCs OCHOBHEIE TE€OMETPHYECKHE
PasMEphbl KOHCTPYKIIHH H PacCIMTBIBAIOTCA JICKTPUYCCKUE XapPAKTEPUCTUKY. BEIIOIHIETCS
HEOOXO0/IMMOE YHCIIO KOPPEKIHIA JAHHBIX UCXOTHOTO BAPHAHTA 10 HOCTHKEHHUS TpebyeMbIx
XapaKTePUCTHK.



5. KoncrpykTuBras paspaboTka y3ma (3 — 5 c.) (ecnu 3ajana), B KOTOPOR PacCUHTHIBAIOTCS U
000CHOBBIBAIOTCS BCE pa3Mephl, MAaTEPHAIIBI M SJIEMEHTEL.

6. Omnmcanue KOHCTPYKIHMH (2 — 3 ¢.), IZIe IIOKa3bIBACTCS B3AUMOEHCTBHE OCHOBHBIX YaCTEH,
yKa3aHbl 0COOEHHOCTH KOHCTPYKIIHH.

7. 3axmouenue (1 —2 ¢.) ¢ BEIBOJAMHU O Pe3yNbTATaX K BO3MOKHBIX MYTSX YIIyHIIEHUS

KOHCTPYKIIHH.

CnucoK HCIIONB30BaHHON JTATEPATYPEL.

9. Cogepxanue.

co

Tunossie 3a1aHNs HAa KypPCOBOii NPOEKT

BapuanThl 3a1aHki K KypcOBOMY TIpoeKTy no Teme “Ilapabonnueckue aHTeHHB!

Bapuant A, cM Tpebosanus x JIH P.xBT | Ilonspusaums | [lpyrue ykasanus (Tum
KH/I Abe, ABH, aHTEHHEI,
rpax | rpan CKaHMPOBaHHUE); Y3el
J714 pa3paboTKH.
1 0.8 5000 - - - JIunetnas | KopaGenbHas: AHTEHHBIIH
nepexinogarensb(All)
2 1.2 - 2 2 - Kpyrosas CkanupoBanue B 2

IJIOCKOCTAX: CKaHEpP

3 0,8 2000 - - - Kpyrosas Boprosast; mossipuzarop
4 1.4 - - 1 1 Jlunetinas Boprosas; AIT
5 1.6 3800 10 - 2 Jluneitnas CxanupoBanue B

miockoctd E;

Bpammaoneecs
COYJICHEHHE
6 10,8 - 1 5 500 Kpyrosas Cranuonaphas;
NOJIPH3ATOp
7 12,0 1200 5 15 800 Jlunelnas IMopemxnas; AIl
8 18,0 - - 2 700 Jluneitnas Cranuonaphas;
oburygarens
9 14,4 950 30 - 900 Kpyropas Cranuonapnas; AIT
10 16,5 - - 2 600 Kpyrosas Cranuonapnas; 3epkaio
11 3,2 2800 3 - 200 Jluneinas CxanupoBaHue B

IIJIOCKOCTH, CKaHep

12 3.8 - - 1 300 Kpyrosas Kopabenbhas;




IIOJIAPU3ATOP
13 3.3 1350 15 - 250 Kpyrosas Boprogas; monsipuzarop
14 2,9 - 8 8 150 Kpyrosas Ckanupopanue B
IUIOCKOCTH; CKaHep
15 3,6 2000 2 - 350 Jluneiinas CxanupoBanue B
miockoctu; Al
16 3,0 3200 - - 250 Kpyrosas Ckanuposanue B 2
nnockoctTax; All
17 3.4 - 3 8 - Juneiinas boprosast;o6yuarens
18 3,7 1800 20 - 220 Kpyrosas boprosas; monspusarop
19 4.2 - 4 3 - Jlunennas Boprosas; ATl
20 2,6 4000 - - 218 Kpyrosas BoproBas; 3epkaio
21 6.2 900 - - 500 Jlnneiinas CxanupoBaHue B 2
IIOCKOCTSIX; 00Iyyarens
22 6,0 - 3 2 - Kpyrosas Cxanupopanue B 2
ILUIOCKOCTSX;
HOJIAPU3ATOP
23 5.8 - 2 4 300 Jluueitnas Kopabensnas; AIT
24 6.6 1050 - 5 - Kpyrosas CkaHupoBanue B
mockocta H;
TOJIAPHU3ATOP
25 5,0 - 8 5 380 JInneitnas Bboprosas; AIT
QOHJI  ONEHOYHBIX  MATEPHAIOB (®OM) s mpoBeneHHs — aTTecTanum YPOBHS

C)OPMHPOBAHHOCTHKOMIIETEHITNH, OGYJAIOMHAXCA 110 IUCLHILIUHE,

JOKYMEHTOM.

oopmiIseTcs OTHENBHBIM



6. YYEBHO-METOIMYECKOE 1 HH®OPMAIIMOHHOE OBECIIEYEHUE
JACIUTLIAHBI

6.1. Kauroob6ecneyeHHocTh

HauMeHOBaHWe NMHTEPATYpEL: ABTOP, HA3BAHHE, BHI
W3J1aHWs, H3OATELCTRBO

Ton
U3IaHAA

KHHUTI'OOBECIIEYEHHOCTD T

Hanuuue B anexkTpoHHOM Karanore I5C

OcHoBHas 1uTEpaTypa

l. AnTeHHsl u yeTpoiicTea CBY: Yuebuuk pis
pagHoTexHUYeCKuX crell, By3os/ JI.M. Casonos; pen. E.B.

https://booksee.org/book/477012

Basopa-Mocksa: Beicimasn IlIkona, 1988.-43 1¢.-ISNB 5-06- 198%

001149-6

2.Verpoiictsa CBY u aHTeHHBI [ Q€K TPOHHSIH pecypc] : http://znanium.com/catalog.php?bookinfo=5
yueOHuk / A. A. ®unoHos, A. H. ®omum, [T, JT. JIMutpues 2014 05864

[u ap.] : pen. A. A. ®unosos. — KpacHospck :Cu6. denep.

yH-T, 2014. — 492 ¢. - ISBN 978-5-7638-3107-8

3. Yerpoiictea CBY 1 ManoraGapuTHbie aHTEHHBI: http://znanium.com/catalog.php?bookinfo=3
YuebHoe nocobue mwis By30B / A.M. Comos, A.FO. 90281

Bunorpazos, P.B. Ka6etos; [Tox pen. A.M. Comora. - M.: 2012

Iop. mauaua-Tenexom, 2012. - 440 c.ISBN 978-5-9912-

0255-8

4. 3epKallbHble aHTEHHBI JJI51 3€MHBIX CTAHIHH http://znanium.com/catalog.php?bookinfo=5
CIyTHUKOBOH CBs3w/ @ponos O.I1., Baneg B.I1. - M.:Top. 2012 62740

nuang-Tenexom, 2012. - 496 ¢.; [SBN 978-5-9912-7002-1

5. AHTEHHBI C IMTICIAHCHBIMH NIEPHOIMYECKUMH http://znanium.com/catalog.php?bookinfo=3
crpykrypamu / B.JI. Jleypeuenckuii, A.JO. ®enoTos. - M.; 2013 97326

I'op. nuuusa-Tenekom, 2013. - 152 ¢. ISBN 978-5-9912-

0278-7

6. Anrennsl. IIpakTHdeckoe pyKOBOACTBO [ DNeKTPOHHBIN https://radiohata.ru/transfer/1211-

pecypc] : mpakTHaeckoe pykoBoactso / I'. Mumnep. - CII6. 2012 antennas.html

: Hayka u Texnmuka, 2012

JlononHuTeNnbHas IUTEpaTypa

l.AnTennsl. Tom 1. [DnexTponHsiit pecypc] / PoTxammens
K., Kpumke A. - M. : IMK Ilpecc, 2009

2009

http://www.studentlibrary.ru/book/5-85648-
715-X.html]

2.Anrennsl. Tom 2 [DnektporHsI# pecype] / PoTxaMMens
K., Kpumke A. ITep. ¢ Hem. - M. : JIMK TTpecc, 2009.

2009

http://www.studentlibrary.ru/book/ISBN585
6487168.html

3.0a3sMpOBaHHbIE aHTEHHbIE PEMETKH C  CEeKTOPHBIMH
NapIHanbHbIMEA nHaraMMamH HalpaBIeHHOCTH
[Onextponnbit pecypc] / Ckobemee CJII - M.
DPU3IMATIIUT, 2010

2010

http://www.studentlibrary.ru/book/ISBN978
5922112291 .html

4. TlpumeHeHne nakeTa nporpamm MicrowaveOffice 2009
AWR Ju1s1 IPOEKTUPOBAHHS MHKPOTIOIOCKOBBIX YCTPOUCTB
CBH [DnektponHsiii pecype] : Yaeb. mocobue / U.A.
Depopenko, H.B. ®enopkosa. - M. : U3natenscteo MITY
mM. H. 3. baymana, 2012.

2012

http://www.studentlibrary.ru/book/bauman_0
469.html

5.CnyTHHKOBOE TelleBHAeHHE OT A 10 1 [ DneKTpoHHbIit
pecype] / C.JI. Kopsixun-Yepusk. - CI16. : Hayka u Texamka,
2010.

2010

http://www.studentlibrarv.ru/book/ISBN978
5943873607.html

6.Curnaunckuii B.Jl. Yerpoiicrsa CBY: Metoamaeckue
yKa3aHus k nabopaTopHeIM paboTtam. - Bragumup, 2013r.

2013

7.Carnsanckuit  B.J[. Awnrennsr CBY: Meroauueckue
yKasaHus K JaGopaTtopHbiM paboram. — Biiagumup, 2013r

2013

8.Curhsnckuit B./1., Canosckmit H.B., 'aspuiios B.M.
AnTeHHBI 1 ycTpoiictea CBY: MeToanueckue ykasaHus k
_kypcogoit pabote. - Bnanumup. 2012r. — 26¢.

2012

9.Curnsinckuii B.JL. yctpolicrea CBY. Omucanue nporpavm
KOMIILIOTEPHOTO MOAENUPOBaHHA. Biaguvmup. 2012r.
DJIEeKTPOHHASA BEPCHAL.

2012




10.MiccnenoBanye aHTEeHHBI C 3NEKTPHYECKUM
CKaHMPOBAHHEM JTy4oM [DNeKTpoHHEIH pecypc] : YuebHoe

http://www.studentlibrary.ru/book/ISBN978
5703840436.html

nocobue / P. B. Komsrun, B. JI. Xannamupos. - M. M3

WsparensctBo MI'TY um. H. 3. Baymana, 2015.

1 1.BBesieH#e B cMapT-aHTEHHBI [ DNeKTPOHHSIH pecypc] / http://www.studentlibrary.ru/book/ISBN978
bamannc Koncrantun A., Hoarunecllanaiiotuc M. - M. 2012 5948363127.html

:TexHocdepa, 2012.

6.2. IlepHoguyeckue H3NaAHUS
OTedecTBeHHBIE Ky PHAIBI:

e PangmorexHuka;

e Pa/JMOTEXHHKA U IEKTPOHHUKA,

e [Ipubops! U TexHUKA IKCIIEPHMEHTA;

e ITudposas 06paboTka cUrHAIIOB.
PedepaTnBHbIe XKypHAIbL:

e Pamuorexnuka;

¢ DIIeKTPOHHKA.
3apyGexHbie :KypHAIBI:

e [EEE Transactions on Communications;

e IEEE Transactions on Antennas and Propagation

6.3. UaTepHeT-pecypchl

1. Kypuan "Pamnorexnnxa" - http://radiotec.ru/catalog.php?cat=ir1 1

2. http://mexalib.com/view/15117
3. http://znanium.com

7. MATEPHAJIbHO-TEXHUYECKOE OBECITEYEHME JTUCIUILIAHBI

JLis peanu3anyy JaHHOM JAMCIIHILIMHBI HMEIOTCS CIIEIHAIBHEIE NOMEIIEHNUS [T IPOBEACHUS 3aHATHIA
JICKIIHOHHOIO THIIA, 3aHATHH NPAKTHYECKOrO M J1abopaToOpHOrO THIIA, KypCOBOIO IPOEKTUPOBAHHS,
TPYNIIOBBIX M HHAMBH/YalbHBIX KOHCYIbTauui. [IpakTiyeckue i 1abopaTopHble paGoTEl MPOBOAATCS

B aym.510.
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JIUCT IIEPEYTBEPKIEHUS
PABOYEH ITPOT'PAMMBI JACHUTLINHBI

Pabouas nporpamma ono6pena ua 20 A4/ 20 2 7 y4eOHBII roa
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Paboyas nporpamma ono6pena na 20 /20 y4e0HBI rosa
[Iporoxon 3acemanus xadempsr Ne 0T roga
3aBenyromuii kadenpoit
Pa6ouas nporpamma oo6pena na 20 /20 y4eOHBI rosa
ITporoxon 3acenanus xapemps: Ne oT roga

3aBexyrommuii kadempoit




JIMCT PETHCTPAIIMY U3MEHEHMI
B pabouyio NporpaMMy IUCIHUILTHHE]
YCTPOHCTBA CBY 1 AHTEHHB]
obpa3oBarensHOM NporpaMMel Hanpas/ieHusA noarotoeku 11.03.01 «Pamnorexnuxay,

HanpaBIEHHOCTh:
DIIEKTPOHHBIE IE(POBEIE YCTPOHCTBA M CHCTEMEL
Homep BHeceHb! n3amenenus B 4acTh/pas el Hcnonnurens OcHoBanue
H3MEHEHHA paboueit nporpamMmsi DOHUO (HOMep u nata npoTokona
3acefaHua Kadeaper)
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3aB. kaenpoit Huxurun O.P.

—_—



