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PacnpocTpaHeHne pafuOBONIH U aHTEHHO-QUOEPHEIE YCTPOMCTBA
(HaI/IMeHOBaHI/Ie JII/ICI.II/IHJ'II/IHI:I)
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Paboyas nmporpaMMa AUCLUIIINHEL COCTaBjJeHa Ha OCHOBe TpeboBaHui demepanbHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmenmaneHOCTH) TOATOTOBKU «11.03.02 UHPOKOMMYyHMKaIMOHHEIE TEXHOJIOTHU U
CUCTEMBl CBSI3U», YTBEPXKIOEHHBIM NPUKa3oM MuHHCTepCcTBa 00pa30BaHUS U HayKU
Poccuiickou ®egepanuu oT 19.09.2017 Ne 930, u B cooTBeTCTBUU C pabouuM y4eOHBIM
IIJTaHOM, YTBEPXKIEeHHBIM PEKTOPOM YHUBEPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio mpenogaBaHus OUCHUIINIUHLEL «PacmpocTpaHeHre PafiiOBOJIH ¥ aHTEHHO-
(dbupmepHBIEe YCTPOUCTBa» SIBIISIETC:

M3y4YyeHre 3aKOHOB PaclpOCTPaHeHUs PafOBOJIH B IPHPOOHOHU CPefie U UX BIUSHUE
Ha PafiiOCUCTEMEI, IIOJIyUeHNe 3HaHUHU O THUIAaX U OCHOBHBIX IIapaMeTpax aHTeHH, CBI3H
3THUX ITaPaMETPOB C TEOMETPUYECKUMHU XapaKTEPUCTUKAMU aHTEHH U 0COOEHHOCTSIMU UX
HCIIONIb30BAaHUS B PAAUOCUCTEMAX PA3HOTO Ha3HAYEHMUS].

OTa 1e/lb OCTUTaeTCA IIyTeM pelleHus Claenyolux(er) 3aaad(u):

B pe3ylibTaTe U3yYeHUs OUCIHUIIUHBI Y CTYIEHTOB [OJIXKHBI OHITh CHOPMUPOBAHEI
3HaHUS, YMEHUS, U HaABHKH, NIO3BOJNAMIIKAE: NMPOBOAXWTH aHalIu3 0COOEHHOCTEH
pacnpocTpaHeHUs PaJHOBOJH Ha Pa3/IMYHBIX TpaccaXx C y4eToM ocoOeHHOCTeu
MECTHOCTH, YaCTOTHOTO [IKana30Ha, CBOMCTB aTMOC(EPH]; IPOBOOUTEL BEIOOP KOHKPETHHIX
TUIIOB aHTEHH C HeoOXOMMMBIMU TEXHUUYECKUMHM XapaKTePHUCTUKAMHU, YIYUTHIBAIOUIUMU
0COOEHHOCTH pPaOUONUHHKU, TPOBOAUTH MNPOEKTHUPOBaHWE, UYHUCJIEHHOE U
3KCIIepUMEHTANIbHOEe MCCJIefOBaHHE aHTEHHHIX YCTPOUCTB; cPopMupoBaTh 06aszy Ons
YCIEIIHOT0 OBNafeHus MOCIEeAYUMMHA CleldalbHBIMI OUCIUIIIMHAMU.

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

Oucununnuaa «PacmnpocTpaHeHue pafguOBONIH U aHTEHHO-QUOEepHEHIE
ycTporictBa» B51.B.11 sBnsieTcsa o0s3aTeNnbHON OUCLUNIIMHON BapuaTUBHOU YacTu 0Ojoka 1
y4eOHOTO IJlaHA IOATOTOBKKM OaKajlaBpuaTa o HamnpaBineHuw «11.03.02
MHDOKOMMYHUKAIIMOHHEIE TEXHOJIOTUU M CUCTEMHl CBA3W». HM3ydeHHe OUCHUUIIIAHEI
«PacrmipocTpaHeHue paguoBONIH U aHTEHHO-GUOEePHBIE YCTPOKXCTBa» OMKpAEeTCs Ha 3HAHUU
OUCHUIUINH «Teopus 31eKTPpUYECKUX Lenen»; « TeXHuYecKas 3J1eKTPOAUHAMUKa»

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yIbTaTOB 00yUY€HH I, COOTHECEHHBIX C
IUTAaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIINHL HallpaBieH Ha (OpMUpPOBaHUeEe CIETYIOMINUX
KOMIIETEHIINU:
Tabnuia 1

Ne Kopn

HanMeHOBaHHE KOMIIETEHIITHA
II/II [KOMIIeTeHITUH

C1niocoOHOCTH OCYIIECTBISATh MOHUTOPUHT COCTOSTHUS ¥ IIPOBEPKY KayecTBa
paboThl, IPOBefieHNe U3MEPEHU U UaTHOCTUKY OIMIMO0K U 0TKa30B

1 MK-4 TeJIeKOMMYHUKAIIMOHHOTO 000pyIOBaHUS, CETEBBIX YCTPOMCTB,
IPOTrpaMMHOT0 o0ecriedeHnsT HPOKOMMYHUKAINM
C11ocoOGHOCTH OCYIIECTBIISITh MOHTAXK, HACTPOUKY, PETYIHPOBKY
TeCTUPOBaHue 000pynoBaHUs, 0TPabOTKY PeKUMOB pabOTH, KOHTPOIb
9 K-11 IIPOEKTHHIX TTapaMeTPOB pabOTH ¥ UCIBITAHUS 000PyIOBAHUS CBSI3HU,

obecreyeHre COOTBETCTBUS TEXHUYECKUX ImapaMeTpoB
I/IH(I)OKOMMYHI/IKB.I.II/IOHHHX CHUCTEM U /UM UX COCTaBISIOIINX,
YCTAHOBJIEHHBEIM 3KCIINIYAaTallMUOHHO-TEXHUYECKNM HOPpMaM

WHOVKaTOPH TOCTUXKEHUS KOMIIETEHIIUN
Tabmnuiia 2



[1K-4.1

3HaeT METOOUKY ¥ CPENCTBA U3MEPEHUH, UCITOIb3yeMbIe [IIT KOHTPOJIS KauyecTBa
paboTH 000PYIMOBAHHUS, TPAKTOB U KaHAJIOB IIepefadn, MporpaMMHoe o6ecrieueHne
000pyIoBaHus, JOKYMEHTAIMIO TI0 CUCTEMAaM KayeCTBa pabOTHl MPENNPUSITHH CBSI3U

[1K-4.2

YMeeT aHANMM3KWPOBATh PE3YIbTATH U YCTAaHABIMBATH COOTBETCTBYE ITapaMeTPOB
paboTH 060PYHOBAHUS JEUCTBYIOIIUM OTPACIEBEIM HOPMATHBAM

[1K-4.3

BnapeeTr HaBBHIKaMu WHCTPYMEHTAJIbHBIX 1/13MepeH1/1171, HCIIONTBE3YEMEIX B obmacTtu
TeJ'IeKOMMYHI/IKaU;I/IfL 1 OIEHKH UX COOTBETCTBUA TEXHUYECKHUM HOPMaM U
ITapaMeTpaM OGOPYJIOBB.HI/IH 1 KaHaJIOB mepegavu YCTaHOBJIEHHBIM 3KCIINTyaTAaIllMOHHO-
TEXHUYECKHMM HOPMaM, B€JeHNnEe JOKYMEHTAIlHN I10 Pe3YyJIbTaTaM I/I3MepeHI/If/i

[K-11.1

3HaeT NeNCTBYIOLIME OTPACIeBEle HOPMaTUBHI, ONpeiesaore TpeOoBaHUS K
mapamMeTpam paboTel 000pyaoBaHUs, KaHAJIOB U TPAKTOB

[1K-11.2

3HaeT METOOUKHU ITPOBEOEHHUA IIPOBEPKU TEXHUYECKOTO COCTOAHUA O60py1IOBaHI/IH,
TPAKTOB M KaHAJIOB IIepega4u

[TK-11.3

YMeeT BeCTH TEXHUYECKYIO0, ONEPATUBHO-TEXHUYECKYIO U TEXHOIOTUYECKYIO
OOKYMEHTAIIUIO 10 YCTAHOBJIEHHBIM (hopMaM; OCYIIEeCTBIISITh IIPOBEPKY KauecTBa
paboThl 060PYHOBaHMS U CPELCTB CBS3U

[1IK-11.4

BriafeeT HaBHIKaMU TECTUPOBAHUS 000PYIOBAHUS U 0TPabOTKU pPeKUMOB pabOTH
000pyIOBaHUS

[TK-11.5

BrameeT HaBHIKaMH BHIOOPA ¥ MCIIOIh30BaHMS COOTBETCTBYIOLUIETO TECTOBOTO U
U3MEPHUTEIHLHOT0 000PYIOBAHHUS, HCIIOTE30BAHKS IPOIPAMMHOI0 00eCIIeYeHuUs
000pyI0BaHHUs ITPH €r0 HAaCTPOUKE

4, 00beM THCUHIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas popMa o0yueHus

Tab6mnuia 3
o Bcero| CemecTpnl

Bupn yuedoHOM paboThI vacos| 6 7
O611ast TPyEOEMKOCTb | 7 3ET 252 | 108 | 144
KoHTaKTHast paboTa ¢ 00y4aromuMuCs 102.6 |50.25| 52.35
B TOM YMCJIE:
Jlekunu 40 20 20
[IpakTryeckue 3angatus (I13) 32 16 16
JTabopaTtopHbie paboTs (JIP) 28 14 14
3amnuTa KOHTPOJIBHOM PabOoTH - -
3almTa KypCcoBol paboTh - -
3ammTa KypCoBOTO IIPOEKTa - -
[IpomexyToUHAs aTTeCTalys 26 [0.25| 2.35
CamocTositeibHasA paboTa ob6yuaromuxcsi (CPC) 115.75|57.75] 58
B TOM YUCJIE:
Kypcosast paboTa - -
KypcoBoii mpoekT - -
W / unu gpyrue BUOB CaMOCTOSITENTbHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHUUYECKUM 107.75l49 75| 58
3aHATUSIM, KOHTPOJIBHEIM paboTaM, U3y4eHue
TEOPETUYECKOTO MaTepHara.
[ToproroBka K NpoOMeXyTOYHOU aTTeCTalllu 41.65| 8 33.65
Bua npoMeKyTOUYHOH aTTeCTaluu 3ayeT9K3aMeH

3aouHas popma oOyueHUs
Tab6mnuia 4



Bupg yueO0HOM padOTHI Bcero Cemecrprt
y p qgacoB| ycS | 5 |yc7 | 7 8
OO61mast TPymOEMKOCTh | 7 3ET 252 6 102 | 6 59 79
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 23.2 | 6 |455| 6 | 43| 2.35
B TOM YHCJIE:
Jleknuu 8 4 - 4 - -
[TpakTrudeckue 3anatus (I13) 8 - 4 - 4 -
JTabopaTopHbie paboTs (JIP) 4 2 - 2 - -
3ammuTa KOHTPOIBHON PabOTHI 0.6 - 103 - 0.3 -
3amuTa KypcoBoil paboTHl - - - - -
3aluTa KypCcoBOro IIpoeKTa - - - - -
[IpomexyToUHas aTTeCTalys 2.6 - 10.25| - - 2.35
CamocTositeibHasi paboTa o0yuaromuxcsi (CPC) 2158 - (93.45] - |b54.7| 67.65
B TOM YHUCJIE:
KypcoBas paboTa - - - - -
KypcoBoii mpoekT - - - - -
W / unu gpyrue BUOBL CAaMOCTOATETBHOM PabOTHI:
MIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHYECKUM
A PATOPHEM D p 215.8| - [93.45| - |54.7| 67.65
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, U3ydeHHe
TEOPETUYEeCKOro MaTepuana.
IToproroBka K MpOMeXyTOYHOU aTTeCTallluu 13 - 4 - - 9
By npoMeKyTOUYHOH aTTeCTalluu - [Bauert| - -  [9k3amen
5. CogepKaHHe TUCIUILIHHBI
5.1. ComepxaHue pa3aesioB OUCIUIIINHEL.
Tabmua 5
Ne cemecTpa
HaumenoBaHue
No
/i pa3aeina (TeMbl) CoaepzxkaHue pa3aena OqHO-|_ . .
OUCITHILTHHBI OYHasi|3a04-
Hasi
Has
Knaccudukarnus paguoBoiiH. CriocoOn!
MIOCTPOEeHUe paguonuHui. HazHaueHre aHTEHH.
Pazpen 1.
PacueT HanpsKeHHOCTHU IO, y4eT
PacnpocTpaHeHnue
HalpaBJIEHHOCTHU M3NMy4YeHusi. bamauc
1 | papuosonH (PPB) B ; 6 5
CBOGOTHOM MOIIIHOCTE! Ha PAgUOJIMHUSX PA3HOT'0 THIIA.
[ToTepy MOIITHOCTH IIPU PACIPOCTPaHEHNH,
IIPOCTPAHCTBE.
MHOXUTENb ocnabnenus. O61acThb
MPOCTPAHCTBa, CylecTBeHHas npu PPB.
PacueT HanpsxeHHOCTH nons npu PPB Hag
IIJTOCKOM TTOBEPXHOCTHIO 3EMJIU IIPU BEICOKO
MOMHSTHIX ¥ HU3KO PACIOI0KEHHBIX aHTeHHAX.
PacnpocTtpanenne Ham 51eKTPUYECKHU
Pazgen 2. HEOTHOPOOHOM ITOBEPXHOCTRIO 3emnu. PPB Hapn
2 | PacupocTtpanenue rIagkou chepudeckoi IOBEPXHOCTHIO 3eMIIH. 6 5
3eMHEIX Pafu0OBOJIH. [IpuBenenHble BEICOTH aHTEHH. PPB Ha Tpaccax
C HEPOBHHEIM penbedoM. Kputepuii Panes ons
oTpefeeHns IepOX0BaTOM MoBepxHOCTU. PPB
Ha TpaccaxX CUCTEeM MOOUIbHOM PaguOCBSI3H.
BrnusiHne 9KpaHUPYIOUIKX MPENSITCTBUM.




CocTaB 1 TapaMeTpHl TPOIIOCQEPHL.
BeprukanbHBIY POGUIb HHAEKCA TPEeIOMIIeHUS
Tpomocdeprl. fABNeHne TPOIOCHEPHOH
pedpakiuy, BUnb pedpakny, ee ydeT Ipu
pacueTe HaNpPSIXKEHHOCTH 110JIs1. DKBUBaJIEHTHHIN
papuyc 3emnu. [lanbHee TpomochepHoe

Pazpen 3.
A pacnpoctpanenue ([ITP) YKB 3a cuer

Pacupoctpanenue
paccesiHusI Ha TYpOyJIeHTHEIX HEOTHOPOTHOCTSIX

TPOIIOCHEPHBIX -
OVSJIEKTPAYECKOY TPOHUIIaEMOCTH.

PanroBOIIH. .
XapaKTepuCTUKY 3aMupaHuy Ha Tpaccax TP
YKB. Ilotepu ycuneHus anteHH. Onpenenexnue
HaJeKHOCTH padOThHl TMHUM NTPU HAJTUYUU
3amupanuii. Ctoco6er 60PEOBI C 3aMUPaHUSIMH.
Pa3HeceHHBIH TpueM. YueT ocnabneHus
curHanoB Ha paguonunugax [ITP YKB.
OcHoBHBIE TapaMeTPH HOHOCPEPHL. PerynsapHbie
CJIOM 3NIEKTPUYECKOU KOHIIEHTPAluy B

Pa3zpen 4. noHoCchepe. YCnoBus 0TpaXkeHUsI pafuoBOIH OT

PacnpocTtpanenne noHoCchepsl. MakCUManbHO IpHMEHUMas 1

HMOHOC(EPHBIX BOIH

KPUTHYECKas YaCTOTH. BIusHIE MarHUTHOTO
nons 3emnu Ha uoHochepy. MorocdepHbie
CTAQHIWUK U KAPTHL.

Paspmen 5.

Mompenu 1 0COOEHHOCTH
PPB pa3Hurix
IUAIa30HOB

Mopens PPB mekaMeTpoBOro auama3oHa
(KOPOTKHUX BOJIH), IXalla30H paboyux 4acCToT,
HarMeHblIlIasl IpUMeHuMast, MaKCHMallbHO
IIpMMeHUMas ¥ ONTUMalibHasg pabodas 4acTOTHI.
BonHoBOe pacmucanue, 30HE MOJTYaHUS,
3amMupaHusa Ha KB, uCKaXXeHUsa CUTHAIIOB.
Mopenu u ocoberHocT PPB rekToMeTpoBOro
(CB), kunomeTpoBoro (JIB) u MUpHaMeTPOBOI0
(CIIB) muamna3oH0B, 0071aCTH TPUMEHEHHUS.
Ocobennoctu PPB Ha KOCMHUYECKUX TMHUIX
cBs3u (KJIC). ITomexu papuonpueMy U Ux
3aBHUCHMOCTD OT YaCTOTHI. BEIOOP YaCTOTHOTO
guana3oHa Oy KOCMUYEeCKUX JIMHUM CBSI3H.
Bnusiaue pedpakiiuy BOJIH U OOIIEPOBCKOIO
cMellleHUs 4acToTh Ha paboty KJIC. Pacuer
snepretuku KJIC. PPB MK u onTu4eckoro
puana3oHoB. [Tmasma Ha KJIC.

Pasnen 6.
OCHOBHBIE TTaPaMETPH
aQHTEHH.

Omnpepnenenne u QyHKIUY aHTeHH. BxogHOoe
COIIPOTHBIIEHNE aHTEHHEI, YCIIOBAE pPe30HaHCca.
OCHOBHEIE 3TIEKTPUYECKUE U KOHCTPYKTUBHEIE
IIapaMeTpPHl aHTeHH. YacTOTHLIE CBOMCTRA.
H3o6paxeHue qrarpaMMhbl HallpaBIeHHOCTH
(OH) B pa3mMYHBIX CHCTEMAX KOOPOUHAT,
OIpefesieHue ee mapamMeTPOB.




Pazpmen 7.

OCHOBHI TEOPUYU aHTEHH.
CHMMEeTPUYHBIN
BubOpatop (CB) B
cBOOOOHOM
IIPOCTPAHCTBE.

Pacnpepenenue Toka BROIb BUOpaTopa.
ONMEeKTPOMArHuTHOE T10JIe CUMMETPUYIHOTO
BuOpaTOpa B pexuMe Iiepefadyy B falbHel 30He
1 QyHKIMS HallpaBIeHHOCTH. BxogHoe
COIIPOTUBJIEHNE, PE30HAHCHAS [JINHA,
YKOpPOUY€eHVe, fuana30HHbIe CBOWCTBA. TUIIEL
KOHCTPYKIu# CB, criocoObl MUTaHus,
CUMMeTpHUpYIolLUe yCTpoucTBa. HacTpoiika B
pe3oHaHC. CB B pexuMe npuema.
MakcuManbHass MOIIHOCTD, BEIEIAEMAas B
Harpy3ke, [0 KPUTEPHIO OTHOIIEHUS
CUTHAJI/IIyM.

Pa3zpen 8.

CBsi3aHHBIE BUOPATOPHI.
HecumMmeTpuuHbIN
BubOparop (HB).

Teopus u3ny4eHus CUCTEMEHI JBYX CBSI3aHHBIX
CUMMETPUYHHIX BUOPATOPOB. MeTon HaBOOUMBIX
9]IC. OnpeneneHne B3aUMHEX U HaBEIEHHBIX
conpoTusieHui. [IpakTHyecKoe UCI0Ib30BaHNe.
ITone HB, pacmonoxeHHOr0 BOIU3H
II0BEPXHOCTU 3eMIu. MeToq 3epKabHbIX
n300pakeHul, OCHOBHbEIE XapaKTePUCTUKH,
THUIIBI KOHCTPYKINY, HACTPOYKa B PE30HAHC.
CnocoOH! yBenu4eHus nencTRyomeil niuasl HB.

Pa3pmen 9.
AHTEHHBIE pelIeTKU
(AP).

Omnpenenenne, knaccupukanus AP. Pacuer
HaNps2KeHHOCTH 0 MuHernHou AP, yHKINA 1
IIH, MHOXUTENb pelieTku. HanpasineHHbIE
CBOMCTBA. YCIIOBUS OTCYTCTBUS MMOOOYHBIX
TJIaBHEIX MAaKCUMYyMOB. Yrpasnenue [JH AP
M3MeHeHNEeM aMIIJIUTyAHO-(Pa30Boro
pacupenenieHus TOKOB Ha 3jieMeHTax AP.
PexXyMbI n3TydeHUs: TOIePeYHO-HaKJIOHHEIH,
ocesoil. [Tmockue AP. ®asupoBanubie AP, AP ¢
YaCTOTHHIM CKaHUpPOBaHUeM, AP B IT0JI0CKOBOM
ucnonHenuu. CnocoObl TuTaHuA AP.

10

Pa3pmen 10.

[ITeneBble U3My4aTeNn U
BOJIHOBOIHO-III€JIEBLIE
aQHTEHHHIE PeIIeTKH

(IIAP).

VimeanbHBIN ITIEJIEBOM M3NTy4aTelb. PeanbHbIe
IIeJIM B CTEHKAX BOJIHOBO/OB. IIPaBHUJIa
OpHEHTAIIMU U PACIIONIOKEHUS MIeiel B CTeHKAX
BOJIHOBOJ0B. HampaBieHHbIe CBOKWCTBA,
corJIacoBaHMe IIejied ¢ Harpy3KaMu.
BonHOBOMHO-ITIe/IEBbIe AHTEHHEIE PEIIeTKH,
PaCIIONIOKeHHe Iernei BOMM3U HarPy3KH.

11

Pa3pmen 11.
AnepTypHEIE aHTEHHHL.

Ompepenenye, METOAUKA pacyeTa OCHOBHBIX
napamMeTpoB. PymopHble aHTEHHBI, OCHOBHEIE
TUIIBl 1 TEOMETPUYECKHUE TTapaMeTpPHI.
OnTtuMabHEY pa3Mepsl, HallpaBjeHHbIe
CBOMCTBA, (ha30BHIM LEHTDP U3NyYEeHUS.
IoCTOMHCTBa ¥ HEIOCTATKU U CIIOCOOHI X
yCTpaHeHUs. 3epKa/lbHble aHTEeHHEI, OCHOBHEIE
reoMeTpuYecKre napaMeTphl ONHO3epKaIbHEIX
aHTeHH, HallpaBJIeHHEIE CBOMCTBA, IPOQUIH
3epKaj. Tumsl o0my4yaTenel, CliocoOk
yCTpaHEeHHUs peakiuy 3epKaja Ha 00yydaTeb.
[IByx3epKanbHEIE aHTEHHH, METOOUKA pacyera.
O6nacTth npuMeHeHUs. JIMH30BbE aHTEHHH,
reoMeTpuYecKue IapaMeTphl, HallpaBlieHHbIE
CBOMCTBA.




TeneBU3NOHHEIE aHTEHHEI lTIepeJaloIux
TEJIeLIeHTPOB: OCHOBHEIE THUIIEI, CITOCOOBI
nuTaHud. [IpueMHBIe TeIeBU3UOHHBIE aHTEHHEI
MIPOCTOT0 TUIA U CUCTEM KOJIJIEKTUBHOTO
Pazpmen 12.
npuemMa. MHOrOKaHaIbHble aHTEHHBl. AHTEHHEL
Hcnonb3oBaHuEe aHTEHH . - .
12 pamuopenernex nuaui (PPJI) mpsamoi 7
Ha paguoIuHUAX
BUAUMOCTHU U TponochepHbix PPJI. AHTEeHHHI A7
Pa3HOro Ha3HAYEHUS . -
CIIyTHUKOBOU U KOCMHAYECKOU PafgrOCBs3H.
AHTEHHBHI C KPYTOBOU IOJIpU3aliiel. AHTeHHE
0a30BBLIX CTAHIWM ¥ aOOHEHTCKHUX TEPMUHATIOB
CHCTeM MOOUJILHOM PafHOCBI3M.
Paszgen 13. AnTenna KB mpocroro tumna. CuadasHas
13 AHTEHHEI TOpPU30HTaJbHaa Ouanal30HHasd aHTeHHa (CI'[T). 7
IeKaMeTpPOBBIX Pombuueckasi aHTeHHa. Jloronepuoguyeckas
(KOPOTKMX) PafMOBOIIH. | aHTEHHA.
CpenHeBOIHOBLIE Ilepefaliye BelaTeIbHble
Pasgern 14 AHTEHHBI-MAYTH ¥ aHTEHHHBI-OAIIKY C
' M30/IMPOBaHHLIM U 3a3eMJIEHHBIM OCHOBAHUSIMU.
AHTEHHEI
AHTU(EOUHTOBEE aHTEHHBEI. CHCTEME
rekToMeTpoBEIX (CB),
14 3a3eMienus. Pamounsle, T u I-o0pa3Hbie 7
KUIOMeTpOoBHIX ([IB),
IIpHueMHEBIe aHTEeHHH nuana3oHoB CB, [1B u CIIB.
mupuameTpoBrix (CIB)
BONH [Tepenatomue anTennsl [1B u CIIB.
’ Hcnons3oBanue aHTeHH CIIB ¢ HECKOIBKUMU
CHUKEHUSIMU.
[TonockoBBIE U MUKPOIIOJIOCKOBLIE aHTEHHHBI 1
aHTeHHbIe pemeTKU. O61aCTh UCIIOTH30BAHNUS,
Paszgen 15. [IEPCIEeKTHUBEL PA3BUTHUA.
MuHunaTIOpU3anus CBepXIIUPOKOIIOJIOCHEIE, CAMOIIOO0HEIE
15 |aHTeHH u mpobrema aHTeHHHL [Ipo6nema IMC u myTu ee peleHus. 7
3JIEKTPOMarHuTHOU Cnioco6sI momaBieHusT 0KOBOTO U3TyYEHUST
coBMecTuMOCTH (OMC). | aHTEHH, 3aIlUTHBIE 9KPaHbl, KOMIIEHCAllMOHHEBIE
METOMHBI, KCII0Ib30BaHNE afallTUBHEIX aHTEHH.
Pa3Bs3Ka 10 nonsgpu3alum.

5.2. MeXOuWCHUNIMHAPHEIE CBSI3U C oOecrmedydBaeMBIMH (IIOCIEOYIOIIMMHU)

OUCHUNINHAMU.
Tab6mnuia 6
)
n]\/[n HanmeHoBaHHe 00ecneYnBaeMbIX (IOCIeaYIOIINUX) TUCITHIITHH
1 | O6opymoBaHue cucTeM MOOUIILHOM CBSI3U
2 |Ceru u cucTeMBl MOOUJILHOI CBSI3HU
3 | Cetu paguogoctymna 4-ro noKojgeHus
5.3. Pa3pgesnsl OUCIIUIUIMH U BUOLI 3aHATUN.
Ounas ¢popMa o0yueHUs
Tabnua 7
No HammeHoBaHHe pa3jgeia (TeMbI) JIek-| IIpakr. | JIa6. [CeMmu- CPC Bcero
n/n OUCHHUILIHH MM 3aHATUABSAHATHS JaCcoB
Pazpen 1.
1 | PacnpocTtpauenue paguosonH (PPB) B 4 4 4 9.75 [21.75
CBOOOIHOM ITPOCTPAHCTRE.
o |Pasmen 2. 4 4 10 10 | 28
PacnpocTpaHeHne 3eMHBIX PafliOBOJIH.




Pazpen 3.
PacnpocTtpaHeHue TpomochepHbIx
PafrOBOJIH.

10

18

Pazpmen 4.
PacnpocTpaHeHune HOHOC(HEPHBIX BOIH

10

14

Pazgen 5.
Mopenu u ocobenHocTu PPB pa3Hbix
IValla30HOB

10

18

Pazgen 6.
OCHOBHBIE TapaMETPHI AHTEHH.

12

Pazpgen 7.
OcHOBEI Teopuu aHTEeHH. CUMMETPUYHBIN
BruOpaTop (CB) B cBOOOOHOM IPOCTPAHCTBE.

Pazmen 8.
Casi3aHHbIe BUOpaTOPH. HecuMMeTpUUHBIN
BubpaTop (HB).

Paspgen 9.
AnTennnie pemretku (AP).

10

16

10

Pazpmen 10.
[ITeneBrle U3My4aTeIn ¥ BOTHOBOIHO-
meseBrle aHTeHHBIE peneTKy ([ITAP).

10

20

11

Pa3pen 11.
AnepTypHBIE aHTEHHEL.

10

22

12

Pazpmen 12.
Hcmonb30BaHNEe aHTEHH Ha PAJUOIAHUSAX
pPa3HOr0 Ha3HAYEHUS

13

Pazpen 13.
AHTEHHBI [EKaMEeTPOBHIX (KOPOTKUX)
PafKrOBOJIH.

14

Pazpen 14.

AHTeHHH TeKTOMEeTPOBEIX (CB),
KUIOMETPOBHIX ([1B), 1 MUpraMeTpPOBHIX
(CIOB) BomH.

15

Pa3pgen 15.
MuHuaTOpu3alus aHTeHH U TpobieMa
3JIEKTPOMarHuTHOU coBMecTuMocTH (OMC).

2

HToro:

40

32

28

107.75

207.75

3aouHas popma oOyueHUs

Tabnuiia 8

Ne
o/

HaumeHnoBaHue pa3jgesa (TeMbl)
OHCIHIIIHH

JIek-
IHH

IIpaxkr.
3aHATHS

JIa0.
3aHATHSA

CeMmu-
Hapbl

CPC

Bcero
JACOB

Pazpen 1.
PacnpocTtpanenue paguoBonH (PPB) B
CBOOOTHOM TTPOCTPAHCTBE.

1

1

1

13.45

16.45

Pazmen 2.
PacnpocTpaHeHye 3eMHBIX PAaIiOBOJIH.

20

23

Pazpen 3.
PacrnipocTpanenre TpornochepHbIX PagruoBOIH.

20

22

Paspen 4.
PacnpocTpaneHre HOHOCPEPHBIX BOTH

0.5

20

20.5




Pa3zpen 5.

5 |Mopenu u ocobenHocTH PPB pa3HbIx 0.5 1 20 | 21.5

Oyana3oHOoB

Pa3spen 6.

OCHOBHBIE TapaMeTPhl aHTEHH.

Pazpgen 7.

7 | OcHOBEI Teopuu aHTEeHH. CUMMETPUYHBIN 0.4 14.7| 15.1

BubOpaTop (CB) B cBOOOOHOM ITPOCTPAHCTBE.

Paznen 8.

8 |Cssi3anHbIe BuOpaTOphl. HecuMMeTpUyHEIN 0.4 10 | 10.4

BuOpatop (HB).

Pazmen 9.

AnTennnie peuretku (AP).

Pazmen 10.

10 |IleneBble u3ny4yaTenu U BOMHOBOOHO-IIeeBre| 0.4 1 0.5 10 [ 11.9

aHTeHHbIe pemieTku (IITAP).

Pazpmen 11.

AnepTypHBEIE aHTEHHEL.

Paznmen 12.

12 | Acmonb30BaHue aHTEHH Ha PAgUOINHUASAX 0.4 15 | 154

pPa3HOro Ha3HAYEHUS

Pa3pen 13.

13 | AHTEHHBI [eKaMeTPOBLIX (KOPOTKUX) 0.4 15 [ 15.4

PafuOoBOJIH.

Pazpgen 14.

14 | AuTennsl rekToMeTpoBLIX (CB), kunometpossix| 0.4 12.65[13.05

([IB), m MmupraMeTpoBeIX (CIIB) BOIH.

Pazpen 15.

15 | Munuatiopu3alus aHTeHH U ITpobieMa 0.4 10 | 10.4

3JIEKTPOMarHuTHOU coBMecTUuMOCTH (OMC).
Htoro:| 8 8 4 - [215.8|235.8

0.4 1 10 | 11.4

0.4 1 10 [ 114

11 0.4 1 1.5 15 | 17.9

6. ;TabOpPaTOPHBIN MPAKTHKYM

Ounast hpopMa o0yueHus

Tab6mnuia 9
No Howmep o Bcero
o/ Pa3Aena HauMeHoBaHHe Ta00paTOPHON PadOTHI ACOB
(TemsnI)
1 1 HccnegoBaHre 00/1acTy MPOCTPaHCTBa, Haubolee CylleCTBEHHOU IIpH 4
pacrnpocTpaHeHuH pagroBoIH (30Hb OpeHerns)
9 9 HccnegoBaHue Ipoliecca pacIpoCTpaHeHUsI PagioOBOJIH Hafl IJIOCKOM 4
MTOBEPXHOCTHIO
3 2 HccnepoBaHue OTpaXKeHUs pagy0BOJIH OT IOBEPXHOCTEN Pa3HbIX TUIIOB 6
4 10 HccrnepoBaHre BOJTHOBOIHO-1IEJIEBOM aHTEHHEI 4
5 11 WccrnepoBaHre PYNIOPHBEIX aHTEHH 4
6 11 HccnegoBaHre METOOB YCTPaHEHUS BIUSHUS OTPakeHHOU OT 3epKasia A
BOJIHEI Ha 00J1y4aTenib napaboIndyecKuX aHTEeHH
7 11 VccnegoBaHre napabonniecKo aHTEHHEBI 2
Hroro: | 28

3aouHas popma oOyueHUs
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Tab6muma 10

Homep
Ne o Bcero
n/u pa3gesia HaunmeHoOBaHHe Ta00paTOPHOH PadOTHI aCOB
(Temsbl)
1 1 HccnegoBaHue 00/1acTy MPOCTPAaHCTBa, Haubosee CyIeCTBEHHON ITpH 1
pacnpocTpaHeHN PafuoBOyH (30HE PpeHens)
2 2 VccrnemoBaHue OTpaXkKeHUs PagUOBOIH OT IIOBEPXHOCTEN Pa3HBIX THUIIOB 1
3 10 HccnenoBanue BOTHOBOOHO-IIIEIEBOM aHTEHHEI 0.5
4 11 VccnegoBaHre napaboIniecKoi aHTEHHEB 0.5
5 11 VccrnepoBaHue PYyNOPHBEIX aHTEHH 0.5
6 11 HccnemoBaHue METOOB yCTPaHEHUS BIUSHUS OTPaxkKeHHOU OT 3epKaa 05
BOJTHBI Ha 0671y4aTenb nmapaboniyecKuX aHTeHH
WUrtoro:| 4
7. IlpaKkTHYeCcKHe 3aHATHSA (CeMHHaphI)
Ounas ¢popMa o0yueHUs
Tabnuma 11
No Homep o Bcero
/m pa3gea HauMeHoOBaHHe NPAaKTHYECKHUX 3aHATHHU (CEMHUHApPOB) 4acos
(TemsbI)
1 1 Pacuet HanpsizkeHHOCTH 1107151 ipu PPB Hap chepuyeckoi 3eMien u 4
BHICOKO ITOHSATHIX aHTEHHAX. 30HA OCBEIEHHOCTH.
9 9 PacueT nosnst mpu BLICOKOIOOHSTHIX aHTEHHAX. 30HH IPOMEXYTOUYHas U A
TEHH.
3 3 YueT pedpakiiiy paguoBOJIH Ha PaAUOIMHUSX 4
4 5 pacyeT 3HEePreTUKU KOCMUYECKUX U CIIYTHUKOBHIX PAfUOIMHUN 4
5 6 PacueT xapaKTepHCTHUK BUOPATOPHLEIX aHTEHH 4
6 9 PacueT aHTEHHBIX PEIIETOK 4
7 10 PacuerT mieneBrIx aHTEHH 4
8 11 PacueT 3epKaJIbHBIX QHTEHH 4
Wtoro: | 32
3aouHas popma oOydeHUs
Tabnuia 12
Ne Howmep Y Bcero
n/m pa3geral HauMmeHoBaHHe MPAaKTHYECKHX 3aHSITHU (CEMHHApPOB) aCOB
(TeMbI)
1 1 PacueTt HanpskeHHOoCTH 1o7g ipu PPB Hap chepudeckou 3emneit u 1
BHICOKO ITOAHSATHIX aHTEHHAaX. 30Ha OCBEIEHHOCTH.
9 9 PacueT nonsi mpu BEICOKOIIOOHSTHIX aHTEeHHAX. 30HBI IPOMeXYTOYHas U 1
TEHH.
3 3 YueT pedpakiiiy paguoBOJIH Ha PaAUOINHUSX 1
4 5 pacyeT S3HEPTreTUKU KOCMUYECKUX U CIIYTHUKOBHIX PAfUOTMHUN 1
5 6 PacueT XxapaKTepHUCTUK BUOPATOPHEIX aHTEHH 1
6 9 PacueT aHTEHHBIX PEIIETOK 1
7 10 PacuerT mieneBrIx aHTEHH 1
8 11 PacueT 3epkranbHEIX aHTEHH 1
Hroro:| 8
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8. IIlpuMepHasi TeMaTHKa KYPCOBBIX IIPOEKTOB (padoT)

Pabouum y‘-I66H]E>IM IIIIaHOM HE IIPEeJyCMOTPEHO

9. CamocTosiTe/IbHasA padora

Ounas ¢popMa o0ydeHUs

Tab6mnuma 13
Ne
a3gesia Bcero
pasi Copepxanue CPC ®opMa KOHTPOJISA
MM CITHII- JacoB
JINHBI
PacmpocTtpanenue paguoBosH (PPB) B cBoG0mHOM
1 pocTh pban ( ) A KOJIJIOKBAYM 9.75
IIPOCTPAHCTBEIO
2 PacmpocTpaHeHye 3eMHBIX PafiiOBOJTH KOJIJIOKBUYM 10
3 PacnpocTpaHeHue TpormochepHbIX PagrioBOIH KOJIJIOKBUYM 10
4 PacnpocTpaHeHye HOHOCHEPHBIX BOITH KOJIJIOKBUYM 10
5 Mopenu u ocobeHHoCTH PPB pa3HbIX IMamna3oH0B KOJIJIOKBUYM 10
6 OCHOBHBIE ITApaMETPH AaHTEHHE KOJIJIOKBUYM 6
OcHOBEI TeOpHH aHTEeHH. CHMMETPUYHEIM BUOPATOP
7 KOJIJIOKBUYM 4
(CB) B cBOOOTHOM IIPOCTPAHCTBE
Cas13aHHEIe BUOpaTOPEl. HecuMMe TpuuHEIM
8 KOJIJIOKBAYM 4
Bubpartop (HB)
9 AHTeHHBIe pemmeTku (AP) KOJIJIOKBUYM 10
eJIeBble U3JTy4YaTe/Iu U BOJTHOBOMHO-IIEJIEBHIE
10 I y AHO- KOJIJIOKBUYM 10
aHTeHHble peuretky (LIAP)
11 AnepTypHEIE aHTEHHE KOJIJIOKBUYM 6
Kcrionb30BaHNe aHTEHH Ha PAfMOIMHUSX PA3HOTO
12 KOJIJIOKBUYM 4
Ha3Ha4YeHUs
13 AHTEeHHBI [EKaMEeTPOBHIX (KOPOTKHX) PaJlOBOIIH KOJIJIOKBUYM 6
AHTeHHH reKToMeTpoBHIX (CB), kunometpoBux (1B
14 P (CB) p (B) KOJIJIOKBUYM 4
1 mupuaMmeTpoBex (CIIB) BomH.
MuHHuaTIOPU3aIus aHTEeHH U mpobiemMa
15 . KOJJIOKBUYM 4
3JIEKTPOMArHUTHOK COBMeCTUMOCTH (OMC)
Hroro: [107.75
3aouHas Gpopma oOyueHUst
Tab6mnuia 14
Ne
a3gesia Bcero
pasi Conepxkanue CPC ®opMa KOHTPOJISA
MHACITHII- JacCOB
JINHBI
Pacnpoctpanenue paguoBond (PPB) B cBo6omHOM
1 pocTP pban ( ) a KOJIJIOKBUYM 13.45
IIPOCTPAHCTBEID
2 PacnpocTpaHeHne 3eMHBIX PaTrOBOIH KOJIJIOKBUYM 20
3 PacnpocTtpaHeHnne TponocepHbIX PaguoBOIH KOJIJIOKBUYM 20
4 PacnpocTpaHeHye HOHOC(HEPHBIX BOIH KOJIJIOKBUYM 20
5 Mopenu u ocobernHocTy PPB pa3HbIX Iramna3oH0B KOJIJIOKBUYM 20
6 OCHOBHBIE TTapaMeTPhl aHTEHHE KOJIJIOKBUYM 10
OCHOBHI TeOpUH aHTeHH. CHMMETPUYHLIN BHOPATO
7 p p patop KOJIJIOKBUYM 14.7
(CB) B cBOOOTHOM MTPOCTPAHCTBE
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CBst3aHHBIEe BUOPATOPH. HecuMMeTpUYHbIM

8 KOJIJIOKBAYM 10
BuOpartop (HB)

9 AnTeHHBIE pemmeTku (AP) KOJIJIOKBUYM 10

eJIeBbIE M3NIyUYATENIN U BOJTHOBOOHO-IIIEJIEBBIE

10 I y AHO-I KOJIJIOKBUYM 10
aHTeHHble peuetky (LIAP)

11 AnepTypHEIE aHTEHHE KOJIJIOKBUYM 15
Hcnonb3oBaHre aHTEHH Ha PafUONIMHUASX PA3HOT0

12 KOJIJIOKBUYM 15
Ha3HaA4YeHUs

13 AHTEeHHBI [EKaMEeTPOBHIX (KOPOTKHX) PaJUOBOIIH KOJIJIOKBUYM 15
AHTeHHH rekToMeTpoBHIX (CB), kunomerposrx (1B

14 P (CB) p (IB) KOJIJIOKBUYM 12.65
1 mupuaMmeTpoBeix (CIIB) BomH.
MuHHaTIOPU3aIusa aHTeHH U mpobieMa

15 . KOJJIOKBAYM 10
3JIEKTPOMArHUTHOM CoBMeCTUMOCTH (OMC)

Hroro: [215.8

10. IlepeyeHp Y4€OHO-METOTHIECKOr0 00eCIeUYeHHsI [I/Isi CAMOCTOSITe/ IbHOMH
padoThI 00yYaIONIMXCS 110 TUCIUIITHHE

II1s1 caMOCTOSTENLHOU paﬁoTBI 10 JUCLHUIIIIMHE PEKOMEHOO0BAHO CJIEAYIOIIEe y‘-IGGHO-

MeToou4deckoe obeclieueHue:

[TomoxkeHMrEe 0 CaMOCTOSITENIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
roCyJlapCTBEHHOM YHHUBEPCUTETE TeleKOMMyHUKauui uM. 1pod. M.A. boruy-BpyeBuua;
PEeKOMeH0BaHHas OCHOBHAS U [OMOIHUTEIbHAS IUTEePaTypa;

KOHCIIEKT 3aHATHUH 10 JUCIUIIINHE;

ClTavbI-IPpe3eHTalluy U APYTOi MEeTOOUYEeCKHUM MaTepuas, UCI0Ib3yYeMbI Ha 3aHATUSIX;
MeTOMYeCKre PEKOMEH/IAIMY 10 ITIOATOTOBKE MMCbMEHHBIX Pab0T, TpeOOBaHUS K UX
copepKaHuI0 U odopMIleHHIO (pedepart, scce, KOHTPONbHas paborTa) ;

(OH[IHI OIIEHOYHBIX CPEJICTB;

MeTOIMYeCKHe YKa3aHUs K BHIITOTHEHUIO 1a00paTOPHEIX PaboT st CTYIEeHTOB;

11. ®oHA OLIEHOYHBIX CPEICTB JIsI MPOBEIeHUsI IPOMEKYTOYHOH aTTeCTalluH
00Yy4YaIOIIHUXCSI

®OoH[ OLIEHOYHBIX CpencCTB pa3pa6aTbIBaeTCH B COOTBETCTBHUU C JIOKAJIBHBIM aKTOM

yHuBepcureta "[lonoxeHue o GOHIE OLIEHOUYHHIX CPEHACTB" U ABNSAETCS MPUIIOKEHUEM
(ITpunoxenue A) K paboueli mporpaMMe TUCIUIIINHEL.

®oHO OLIEHOYHBIX CpenCTB HOJisd IMPOBEOEHUMAd HpOMe}KYTO‘-IHOﬁ aTTeCTalluu

00y4aloIuxcsl Mo OUCIUIIIMHE BKIII0YaeT B ceds:

IepedeHb KOMIIETEHIIHM C YKa3aHUEM 3TAloB UX GOPMUPOBAHUS B IMIPOLIECCE OCBOEHUS
00pa30BaTeIbHOM IIPOTPAMMEL;

omnMCaHNe ToKa3aTeNlel ¥ KPUTEPHEB OlleHUBaHNUS KOMIIETEHIIMM Ha PAa3IMYHBIX 9Tamax
X (OPMUPOBaHUS, OIMCAHKE KA/l OLleHUBAHUS;

THUIIOBEIE KOHTPOJIbHLIE 3aJaHus UK UHBIE MaTepHuaslkl, He00XOIUMbIe [IJIST OIIeHKU
3HaHWM, YMEHNY, HABBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTEePUIYIOIIUX ITaIlbI
dhopMHpOBaHUS KOMIIETEHIIHM B IIPOLIeCCe 0CBOEHUST 00pa30BaTeIbHOM ITPOTPAMMB;
MeTOMYEeCKre MaTepUalbl, OIpeensollrie IPOIenyphl OlleHUBaHUS 3HAaHUM, YMEHUH,
HaBHIKOB U (MJIM) OIBITA EeSITEIbHOCTH, XapaKTEPU3YIOMUX 3TAIbl (POPMUPOBAHUS
KOMIIETEeHIINH.
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II71s1 KaXXmoro pe3ynbTaTa 00y4eHUs 0 OUCHUIINIMHE ONpPeensioTCsS IoKa3aTeNlu U
KPUTEPUU OIeHKH CHOPMHPOBAHHOCTH KOMIIETEHIIMM Ha pPa3/IMYHBEIX 3TalaxX HuX
dbopMUpOBaHUS, IIKAJIEI ¥ MPOIEAYPHl OLleHUBAHMUS.

12. IlepeyeHb OCHOBHOM H [IONOTHHTE/ILHOH JINTEPATyPhl, HEOOXOTHMOM /15
OCBOEHHUH ITUCIHUIIIUHBI

12.1. OcHoBHas nuTepartypa:

1. baueBckuii, AHTOH CepreeBud. PacrpocTpaHeHue paguoBOJIH U aHTEHHO-(pUIepHbIE
yCTPOMCTBa [OneKTpoHHEIM pecypc] : yuebHoe mocobue / A. C. baueBckuii, A. A.
[MlaTamos, B. A. IlTaTanoBa ; pen.: B. B. ITaTkoB, A. b. fAcTpebeos ; PegepanbHOe
areHTCTBO CBs3U, PefepanbHOE TOCYOapCTBeHHOEe 00pa3oBaTebHOe 0I0IKETHOE
y4pexkaeHue BHCIIEro npodeccruoHanbHOro obpa3oBanus "CaHKT-IleTepOyprckuis
rOCyapCTBEHHLIN YHUBEPCUTET TeIeKOMMYHUKanuy uM. mpod. M. A. bonu-bpyeBuyda".
- CII6. : CII6I'YT. Y. 1 : PacupocTpaHeHue 31€KTPOMarHUTHHIX BOJIH M @HTEHHO-
¢dbunmepHbIe ycTporcTBa. - 2014, - 155 c. : un., tabn. - ISBN 978-5-89160-110-9 : 934.79
p.

2. Manperns, A. E. PactipocTpaHeHre paguoBOH [31eKTpoHHEN pecypc] / A.E. Manpens,
B.A. 3amotpunckuii. - Tomck : TYCYP, 2012. - 163 c. : un. - ISBN TUSURO025 : B. 1.

12.2. [lononHuTeNIbHAS IUTEPATYpa:

1. PacnpocTpaHeHue paguoBOJIH U aHTEHHO-PUAepHbIe ycTpoiicTBa [TekcT] : yueOHUK / B.
B. Kamenes [u 1p.] ; pen. B. B. Kamenes ; BoenHas akageMusi cBs3u. - CII0. : BAC,
2007. - 260 c. : un. - bubmuorp. : c. 256. - 264.00 p.

2. AHTeHHH U paclpoCcTpaHeHNe PagruOBOJIH [DIEeKTPOHHBIA Pecypc] : METOOUYECKHE
yKa3aHud K nabopatopusiM pabotam / T. I'. Bynymesa [u fp.] ; peu. B. H. 2KeMuyroB ;
depepanbHOE areHTCTBO CBsA3U, PefepanbHOe TOCYOapCTBEHHOE 00pa30BaTeIbHOE
O10[I2KEeTHOE yUpeXeHHe BEICIIEero IpodeccroHanbHOro oOpa3oBanus "CaHKT-
[TeTepOyprckui rocylapCTBEHHBIN YHUBEPCUTET TEIEKOMMYHUKAIUN UM. Ipod. M. A.
Bonu-Bpyesuua". - CII6. : CII6I'YT, 2011. - 36 c. : un, Tabn. - 15.75 p.

3. ®anpkoBckuid, Oner McaakoBud. TexHndecKas 3JIeKTPOAMHAMUKA [ITeKTPOHHBIN
pecypc] : yaeb. / O.1. ®anbkoBckuil. - Mocksa : Jlans, 2009. - 430 c. : un. - (YueOHUKET
my1s By30B. CrieliranbHas nuTepatypa). - ISBN 978-5-8114-0980-8 : b. 1.

4. Kocapes, Anekcanap BacunbeBud. AHTEHHO-QUEPHEIE YCTPOKUCTBA U
pacIpocTpaHeHne PagruoBOJIH. PacueT aHTeHHE 0a30BOM CTAHIIUK [DIE€KTPOHHBIN
pecypc] : yuebHoO - MeToguYeCcKoe ocolure 1o KypcoBOMYy IIpoeKTHpoBaHuio / A. B.
Kocapes, I'. U. Tpemunckas ; peu. B. A. JlaBpyxuH ; PenepanbHOe ar€HTCTBO CBSI3H,
denepanbHOE TOCYOApCTBEHHOE OI0[I2KEeTHOE 00pa30BaTeNbHOE YUPEeXKAeHNEe BEICIIETO
obpa3oBanus "CaHKT-IleTepOyprckuii rocyqapCTBeHHBIM YHUBEPCUTET
TeleKOMMYHUKalxii uM. mpod. M. A. bonu-bpyesuua". - CII6. : CII6I'YT, 2016. - 51 c. :
un, tabm. - 540.61 p.
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13. IlepeyeHsb pecypcoB HH(POPMATHOHHO-TE/IeKOMMYHHUKAIITHOHHOH CE€TH
«AHTEepHEeT»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

14. IlepeyeHb HHPOPMAITHOHHBIX TEXHOIOTHH, HCIOIL3YEMBIX IPH
OCyIlIeCTB/IEHHH 00pa30BaTe/ILHOI0 Mpolecca Mo JUCHUIUIHHE (MOIYII0),
BKJII0OUasi MepedeHb MPOrpaMMHOI0 odecnedyeHHsI H HHPOPMaIlHOHHBIX
CIIPABOYHBIX CHCTEM.

14.1. TIporpaMMHOe oOecredeHne OUCIUTIINHEL:

- MATLAB v.7.11.0.584 (R2010b)

- Open Office

- ADY-02-16

[TporpamMma ynpaBnenus Graphit P2M Bepcus 2.3.7

14.2. UudopMalliOHHO-CIIPAaBOYHBIE CHUCTEMEI:

9BC iBooks (https://ibooks.ru)
9BC Jlans (https://e.lanbook.com/)
9BC CII6I'VT (http://lib.spbgut.ru)

15. MeTogu4yeckue YKa3aHHuA OIA OﬁyanOIlIHXCSI 10 OCBOCHHIO THCITHUII/INHBI

15.1. TInaHupoBaHHWEe W OpraHU3alus BpeMeHU, HeOOXOOUMOTO OJI U3YUEeHUS
OV CILIUTIINHEL

BaXHBIM YCIOBHEM YCIEIIHOTO OCBOEHHS OUCHUINKHHB «PacmpocTpaHeHHe
PafvoBOJIH U aHTEeHHO-(QUepHbIe YCTPOMUCTBA» SIBISETCS CO3[aHUE CUCTEMBI IIPaBUIIbHOU
OpraHu3aliuy TPyHa, MO3BOISIONIeN paclpenenuTh yueOHy0 HAarpy3Ky paBHOMEPHO B
COOTBETCTBHUHU C TpauKoM 00pa30BaTEILHOIO Ipoliecca. bombIryio MOMOIIL B 9TOM MOXKET
OKa3aTh COCTaBJIeHUe IJlaHa PaboTH Ha CEMECTpP, MeCsIl, Helelio, HeHb. Ero Hanuuyue
IIO3BOJIUT NOOUYUHUTL CBOOOJHOE BpeMs IensaM y4eObl, TPyOUTbCA OoJiee YCIEUIHO U
adpexTuBHO. HYKHO OCYIIECTBIASITh CAMOKOHTPOJIb, KOTOPHIU SIBJISIETCS HE0OXOMUMBIM
yCIIOBHEM yCIelTHOM y4ueOnl. Bce 3amaHus, BK/II0Yasi BEIHECEHHBIE HA CAMOCTOSITENHHYIO
paboTy, PeKOMEHOYeTCS BHIIONHSITL HEIOCPEeNCTBEHHO IIOCJIe COOTBETCTBYIOIUIETO
ayOUTOPHOTO 3aHATUS (JIEKIUHU, MPAKTUYEeCKOro 3aHATHS), YTO CIIOCOOCTBYET NIy4dLIeMy
YCBOEHUI0 MaTepuasa, IM03BOJISIET CBOEBPEMEHHO BHISIBUTh U YCTPAHUTHL «IMPOOEIBI» B
3HAQHHUSX, CUCTeMaTU3MPOBaTh paHee MPOMOEeHHbIM MaTepras, Ha ero OCHOBE IIPUCTYIIUTh
K OBJIaJIeHUIO HOBLIMHU 3HAHUSMU M HaBHIKAMU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYEeTaHUU
HECKOJbKUX BUIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUM M NPAKTHUYECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHO CIeln(pUuKO.

15.2. ITogrotoBKa K JEKIUSIM
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3HAKOMCTBO C OUCLUIIIMHOU NMPOUCXOAUT yKe Ha IIepPBOM JIEKLUHU, TAe OT CTy[eHTa
TpebyeTcsl He IPOCTO BHUMaHKE, HO M CaMOCTOSITeNIbHOe 0OopMIIeHNe KOHCIeKTa. [1pu
paboTe C KOHCIEKTOM JIEKIUi HeoOXOMUMO YYUTHIBATH TOT (GAKTOP, UTO ONHU JEKIUU
[alT OTBETHl Ha KOHKPETHBIE BOIIPOCH TEMBI, APYTUE - JIUIIb BHISIBISIOT B3aUMOCBI3U
MeX[y SBIeHUSIMHU, MMOMOTasI CTYOEHTY IOHSAThH I'TyOMHHBIE MPOIECCH Pa3BUTUS
M3y4aeMoro IpeaMeTa, KakK B MCTOPUM, TaK U B HACTOSIEE BpPeMs.

KoHCcnekTUpOBaHWE JEeKLUUU - CJO0XKHBIM BUJ BY30BCKOU aymgUTOPHOM paboOTHI,
Ipefnojaralniluili MHTEHCUBHYI YMCTBEHHYIO OeATENIbHOCTh CTyOeHTa. KOHCIEeKT
ABJIIETCA [IOJIE3HBIM TOT'Ta, KOr'Ja 3alKCaHO CaMoOe CYLIEeCTBEeHHOE U COeJlaHO 3TO CaMUM
obyuawmumcsa. He Hago cTpeMuThCcsd 3amucaTh [OCJIOBHO BCHIO JIeKLIHI0. Takoe
«KOHCIIEKTHPOBaHUe» MPUHOCUT OOJIbIIE Bpefa, YeM IMonb3bl. Llemecoobpa3Ho BHaydase
IIOHATH OCHOBHYIO MBICJIb, M3JIaraeMyl0 JIEKTOPOM, a 3aTeM 3amnucarh ee. 2KenaTeabHO
3aluCh OCYIIEeCTBIATh Ha OJHOU CTpPaHUILe JIUCTA UJIM OCTaBJISAd MO0Jid, Ha KOTOPHIX
o3Hee, IPU CAMOCTOSITENIbHOM pab0Te C KOHCIIEKTOM, MOXKHO CHeNlaTh [OMOIHUATEbHBIE
3alKCH, OTMETUThL HEIIOHSITHBIE MECTa.

KoHCIeKT NneKnuu nydilne Ioapa3fesaTh Ha MYyHKTH, cobmiogas KpacHYI0 CTPOKY.
9ToMy B 0OonbIIOH cTemeHu OymyT cmocoOCTBOBATh BOIMPOCH IIJlaHa JIEKIHUH,
npednoXkeHHbBIe IIpenongaBaTensaM. Crnegyet o0paliaTh BHUMaHUE Ha aKI[€HTHI, BHIBOMOEI,
KOTOpHIE [eflaeT JIEKTOP, OTMedast Hanbosee BaxKHbEIe MOMEHTH B JIEKIIMOHHOM MaTepuaie
3aMeYaHUSIMU «BaXKHO», «XOPOIIO 3allOMHUTHL» U T.II. MOXKHO fenaTh 3TO U C IIOMOILIbIO
Pa3HOIBETHEIX MAapPKePOB UJIK PYUYeK, TOOYEePKNBasi TEPMUHEL U ONIPeIeIeHu .

Llenecoobpa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp U
cuMBOJIoB. OOHAKO IIpU [ajibHeHIne paboTe ¢ KOHCIIEKTOM CUMBOJIH JIy4llle 3aMEeHUTh
OOBIYHBIMU CJIOBaMHU [Jig OBICTPOTO 3PUTENLHOTO BOCHPUSATHS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIeKIH#, Bcerga HeoOX0OuMO HCII0JIb30BATh HE TOJIBKO Y4eOHUK, HO U Ty
JIATEPATypPy, KOTOPYIO OOIIOJIHUTEIFHO PEKOMEHA0Ba JeKTop. UMeHHO TaKasl cepbe3Has,
KpomoTnuBasi paboTa C JTEKIMOHHBIM MaTepualoM IO3BOJUT I'ITyOOKO OBIameTh
TEOPETUYECKUM MaTepHasioM.

15.3. IloaroToBKa K NPakTUUYECKUM 3aHATUIM

TmaTenbHOE NPOAYMBIBaHWE UM H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIIUH, MpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 0053aTeNbHOU U [OMONTHUTEPHONW TUTEPATYpPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3dynbTaT Takoil pabOTH HOMXKEH IMPOSIBUTHCSA B CIOCOOHOCTHM CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOPETHUUYECKHe BOIPOCH MPaKTHKyMa, €r0 BBHICTYIJIEHUHW U yY4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHHIX PadoT.

Heo0xomouMo MOHUMAaTh, YTO HEBO3MOXKHO BO BPEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHal M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUMIIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMHU, HAY4YHOW, CIPAaBOYHOM NUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3MaHuil u MHTepHeTa ABnseTcsAd Haubonee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENbHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh IIPOIECC
OBJIafleHus WHPOpMaIluen, crnoco0CTByeT Goyee rIy00KOMY YCBOEHHIO M3y4aeMOTO
MaTepuana, GoOpMUPYET Yy CTYOEHTOB CBOe OTHOIIEHME K KOHKPETHOU Ipobieme.
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15.4. PekoMeHpmanuu 1o paboTe ¢ TUTEpaTypoOn

Pa6oTy c nuTepaTypoii Ilenecoobpa3Ho HayaTh C U3ydyeHUs oOuKx paboT 1o TeMe, a
TaKXe y4eOHUKOB U yuyeOHBIX mocobuii. [lanee peKOMeHAyeTCs MepeuTu K aHanusy
MoOHOrpaduil U cTaTel, paCCMaTPUBAIOIINX OTAENIbHEIE aCIIeKTHl IPo0IeM, U3y4aeMbIX B
paMKax Kypca, a Takxke opuIIMaTbHBIX MaTepUaaoB U HEOMyOJIUKOBAHHBIX MOKYMEHTOB
(Hay4HO-UCCeoBaTenbCKue pPaboThl, AUCCEePTalliM), B KOTOPHIX MOTYT COAepXkKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOM MPOOIIeMEI.

PaboTy ¢ uCTOYHMKaAMHU HaJO0 HaYyWMHATh C O3HAKOMUTENILHOTO UYTEHHS, T.€.
IIPOCMOTPETH TEKCT, BHIEIAS €er0 CTPYKTYPHbIE eQUHULIEL. [Ipr 03HaKOMUTEIbHOM YTEHUU
3aKjlafiKkaMyd OTMeYaloTCS Te CTPaHHUIb, KOTOpkle TPeOyiT 0oliee BHUMAaTEJIbHOTO
n3y4yeHus. B 3aBUCUMOCTU OT Pe3y/IbTaTOB O3HAKOMUTEJIbHOTO UTEeHUS BHIOMpPAETCS
manbHENInK crmocod paboTH ¢ UCTOYHHUKOM. Ecnu mis pa3pelleHus MOCTaBIEHHOU
3amauu TpebyeTcs u3ydyeHUe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METOI
BHIOOPOYHOTO UTeHHUs. Eciu B KHUTe HET IoApoOHOro OrjiaBlieHus, ClefyeT o0paTUTh
BHUMaHUe yYeHUKa Ha IIpegMeTHbIe U UMEeHHbIe YKa3aTelu.

V36paHHbe (pparMeHTH WU BECb TEKCT (€CNTM OH LIEIMKOM MMEET OTHOIIEHUE K
TeMe) TpeOyloT BOYMYHUBOI'0, HETOPOIIJIUBOTO UYTEHMHS C «MBICIIEHHOM IMpopaboTKOim»
MaTepuana. Takoe YTeHUe IpenonaraeT BoifeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
aprymMeHToB; 3) BeIBoOoB. Ocob0oe BHUMaHUe cjaefyeT 00paTUTh Ha TO, BEITEKAET Te3UC U3
apryMeHToB unu HeT. Heo6xoouMo TaKxKe NMpoaHalIU3UpPOBaTh, KakKue U3 yTBEPKAEHUN
aBTOpPa HOCST NpoOIeMaTUYHBIM, TUIOTETUUYECKUM XapaKTep M YIOBUTb CKPHITHIE
BOITPOCHI.

[ToHSITHO, YTO YMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NIPUXOOUT HaleKo He
cpaldy. Haumnyuymuii cnocob® HayduUThCS BHIAENSATH T'JIaBHOE B TEKCTe, ylIaBlIUBaTh
npo0yieMaTUYHLIM XapakTep YTBEPXKIEHUU, NaBaTh OI[EHKY aBTOPCKOM MO3ULMHU - 3TO
CpaBHUTEJILHOE UTEHME, B XO[le KOTOPOIr0 CTYOEeHT 3HAKOMUTCS C Pa3IUYHBIMU MHEHUSIMU
II0 OJHOMY U TOMY XK€ BOIIPOCY, CpaBHMBAET BECOMOCTh ¥ NOKa3aTeIbHOCTh apryMEHTOB
CTOPOH ¥ [ieslaeT BHIBO 0 Haubomnbinel yoemuTeIbHOCTH TOU WM MHOU MO3ULIKH.

Ecnu B nuTepaType BCTPEUYaTCA pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuch. [Ipy HaTUYUM PACXOXKOEHUU MeXOy aBTOpaMu HeoOXOOWMO HaWUTHU
palyoHanbHOE 3€ePHO YV KaXXOOro M3 HUX, YTO MO3BOJIUT T'Iy0xKe YCBOUTH MpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHWBATh U3ydyaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO ONpPENeNATh UX CXO0XKUe CYyKOEeHHUs, apT'yMEHTHI, BEIBOAHL, a
3aTeM CpPaBHMBATh UX MeXy cO00M U MPUMEHSITh U3 HUX Ty, KoTopas Oojiee ybeouTenbHa.

CnepyomuM 3TarnoM paboTel ¢ MUTePaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PUKCUPYIOIINX OCHOBHLIE TE3UCH M apTyMEeHTH. MOXKHO AeNlaTh 3allCH Ha
OTHOENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi cmocob - 3TO BefleHNe TeEMaTUYeCKUX TeTpanei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTPad@HUYeCcCKOTO
XapakTepa Ienecoo0pa3HO KOHCIIEKTUPOBATb B OTHENIbHBIX TeTPafsx. 31eCh BaxXHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCS Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIST UCTIPABJIEHUS ¥ PEMAPOK MEXKCTPOUYHHIM PACCTOSTHMEM (9TU IpaBuia COOMIOOAIOTCS
sl ynoOCTBa peflakTupoBaHus). EC/IM B KOHCIIEKTaX IPUBOOATCS IUTATEL, TO HEIIPEMEHHO
OOIXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHHUE, BHIXOJHLEIE MaHHBIE, Ne
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CcTpaHulkl). BriocnemcTBuu 3Ta wHGOPMAIMK MOXKeT OBITh MCII0JIb30BaHa IPKU HAallMCAHUHN
TeKCTa pedepaTa Uy OPyroro 3afgaHus.
TakuMm o6pa3om, Tpu paboTe C UCTOYHUKAMU U JIUTEPATYPOM BaXKHO YMETh:

- COTIOCTaBNATh, CPaBHUBATh, KIACCUPUUIUPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(pOpPMAIIKIO0 B COOTBETCTBUY C OIpeeIeHHON y4eOHOH 3aauel;

- 00001maTh MOTy4YEHHYI0 HH(POPMALXIO, OLleHNBATh IPOCIYIIaHHOE U IPOYUTAHHOE;

- ¢puUKCHUPOBATh OCHOBHOE COMlepzKaHue coob1IeHu; GopMyIupoBaTh, YCTHO U IHChbMEHHO,
OCHOBHYIO U[IeI0 COOOIIEHHUS; COCTaBIATh IJIaH, HOPMYyINPOBATh TE3UCH;

- TOTOBUTb U IIPE3EHTOBATh Pa3BepPHYyThIe COODIIEHHUS THIIa NOKIIaa;

- paboTaTh B pa3HbIX peXkrMax (MHOWBUAYaANIbHO, B IIape, B IPYIINE), B3aUMOAENUCTBYS OPYT
C OPyTOM;

- TI0Ib30BaThCS pedepaTUBHLIMYU U CIIPABOYHBIMU MaTepHalaMuy;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NENCTBHS CBOMX TOBAPHINEH, 00BeKTHBHO OI€HUBATh
CBOM JIE€MCTBHUSI;

.- obpamaThCsa 3a IOMOIINbIO, MOMOJHUTEILHBIMU Pa3bsSCHEHUSIMHU K IIPerofaBaTellio,
OPYTUM CTyOEeHTaM;

- IOIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJlbHOW AOTagKOoH, CJIOBapsiMH
Pa3IMYHOI0 XapaKTepa, Pa3IuyHOr0 pofia MofCcKa3KaMH, OTIOPaMu B TEKCTE (KIJTI0UeBhIe
CJIOBa, CTPYKTypa TEKCTa, IpefaBapsoilas nHpopMalus 1 ap.);

- UCIIONb30BaTh MPU TOBOPEHUM U MHUCHME Nepudpas, CHHOHMMUYHLIE CPEe[CTBa, CJIOBa-
ONMCaHUS OOIUX MOHSTHM, PA3bsICHEHUS, IPUMEPHI, TOJTKOBAHUS, «CJIOBOTBOPYECTBO»

- TIOBTOPSITH UJIU Nepedpa3upoBaTh PEIUINKY coOeceHNKA B MOATBEPKAEHUN TOHUMaHUS
€ro BLICKA3bIBAHUS UJIK BOIIPOCA;

- 00paTUTHLCA 3a MOMOIIBLI0 K COOeCeTHUKY (YTOYHUTH BOIIPOC, IEPECIIPOCUTE U OP.);

- MCIIOJIb30BaTh MUMMKY, XKeCTH (BOOOIIe X B Te€X CIydasix, KOrha S3bIKOBEIX CPENCTB He
XBaTaeT [Jig BhIPakKeHUS TeX UM MHBIX KOMMYHUKaTABHBEIX HAMEPEHUH).

15.5. [TogroToBka K IpoMeXkyTOYHOU aTTeCTALlUU
[Tpu moATrOTOBKE K IPOMEXKYTOYHOM aTTeCTalllU Lie1ecoo0pa3Ho:
- BHUMAaTEJIbHO M3Y4YUTh NI€pPeYeHb BOIPOCOB W ONPENENuTh, B KaKUX UCTOYHUKAX
HaxXOOsTCSl CBeNeHUs, He0OXOOuMBbIe [OJig OTBETa Ha HUX;
- BHUMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;
- COCTaBUTh KpaTKNe KOHCIIEKTEl OTBETOB (IIJIaHEl OTBETOB).

16. MaTrepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIUIITHHBI

Tab6muma 15
Ne HaumeHoBaHHe clieIHATU3UPOBAHHBIX
o o HanmeHoOBaHHE 000PYyI0BaHHS
/o ayIUTOPHH U TabOpaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUH MJIsI IPOBENEeHUs I'PYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTU4YEeCKUX 3aHSITUHN
3 |KOMIIBIOTEPHBIM KJTaCC [IepcoHaANTbHBIE KOMIIBIOTEPE
AyOUTOPHS I KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojisi CAaMOCTOSITeIbHOM PabOTHI KoMIIbIOTEpHas TEXHUKa
6 [YuTanmbpHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI

18



19



