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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. oxnroroBka 6akanaBpoB B 00JIaCTH MPOESKTUPOBAHHS MUKPOBOJIHOBBIX YCTPONUCTB U AHTEHH.

1.2. 3agauy AUCHUILIUHBI

1. ITonyuyenue HEOOXOAMMBIX 3HAHUM MO OCHOBAM PabOThI CHCTEM aBTOMATH3UPOBAHHOTO
MIPOEKTUPOBAHMSI MUKPOBOJIHOBBIX YCTPOUCTB U @HTEHH.

2. [lony4yenue 3HaHMU TO METOJAM pacuéTa MapaMeTPOB M XaPAKTEPUCTUK MHUKPOBOIHOBBIX
YCTPOMCTB U aHTEHH, [0 OCHOBaM MX aBTOMATHU3HPOBAHHOI'O MTPOEKTUPOBAHHSL.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnnast (Moayn).
Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM#u 00pa30BaTEIbHBIX OTHOIICHHIH.
Monynb quctuminH: Moays crienanu3anuy (major).

Nunexc quctumiunsl: 51.B.02.04.
PeanusyeTcs ¢ mpuMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUeHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIIUH

[1K-2. Cnocoben
paszpabaThIBaTh
CTPYKTYpHBbIE U
(GyHKIIMOHATIBHBIC
CXEMBbI
PaZMOdIEKTPOHHBIX
CUCTEM U KOMILJIEKCOB, a
TaK)Ke MPUHLIUITHATbHbBIE
CXEMBI
PaZnOdJIEKTPOHHBIX
YCTPOMCTB C
npumeHenuem CAIIP u
MAKETOB MPUKIIATHBIX
porpamMm

[TIK-2.1. 3Haet npuHIMIIBI
IIPOEKTUPOBAHUS
PaZMOdJIEKTPOHHBIX CUCTEM U
KOMILIEKCOB

3HaeT MeTo/Ibl pacuéra U MPOEKTUPOBAHUS
JeTasell U y3J10B paguo31eKTPOHHBIX
YCTPOMCTB.

[1IK-2.2. YmeeT npoBOAUTH
pacyeThl XapaKTEPUCTHK
Paaro3JIEKTPOHHBIX
YCTPOWCTB,
PaaNO3JIEKTPOHHBIX CUCTEM U
KOMIIJIEKCOB

YmMmeer pacCUUTBIBATH U ITPOCKTUPOBATH
CBCPXBBICOKOYACTOTHLIC YCTpOﬁCTBa, B TOM
YHUCJIC NX COCTABHBIC YaCTH U Y3JIbI.

[1K-2.3. Bnaneet HaBbIKaMu
pa3paboTku
MPUHIUITAATBHBIX CXEM
PaIMOdIIEKTPOHHBIX
YCTPOMCTB C MPUMEHECHUEM
coBpemeHHbIX CAIIP u
MAKeTOB MPUKIIATHBIX
porpaMmm

Bnaneer HaBbikaMu pacuera,
IIPOEKTUPOBAHMS U MOJIETTUPOBAHUS
CBEPXBBICOKOYACTOTHBIX YCTPONCTB, CUCTEM,
COCTaBHBIX YaCTEH U Y3JIOB.

CornacoeaHa Ha noptane N2 80627



[TK-10. OcyiecTBasTh
MaTeMaTHIeCKOe U
KOMITBIOTEPHOE
MOJIETTUPOBAaHHE
AHTEHHO-(UACPHBIX
YCTPOWCTB
PaMOTEXHUYECKHIX
CPEACTB U KOMIUIEKCOB

I1IK-10.1. 3naer MmeTOnBI U
AITOPUTMBbI MOJIETTUPOBAHUS
IIPOLIECCOB B AHTEHHO-
(buaepHBIX yCTPOHUCTBAX

3HaeT METO/Ibl U AITOPUTMBI, TPUMEHSIEMbIE
JUI MOJEJINPOBAHMS IPOLECCOB B AHTEHHO-
(bunepHbIX yCTPOHCTBAX, BKIIIOYAsk METOIbI
KoHeuHbIX pazHoctel (FDTD), koHeuHbIx
anemenToB (FEM), momenToB (MoM) u T1.1.

[1K-10.2. Ymeer
M0JIb30BaThCS TUIIOBBIMU
METOJIMKAMU MOJIETTUPOBAHUS
aHTEHHO-(PUIEPHBIX
YCTPOMCTB
PalMOTEXHUYECKUX CPEICTB U
KOMILIEKCOB

YMeeT NpUMEHSITh TUIIOBbIC METOAUKH IS
pacueTa XapakTepUCTHK aHTeHHO-(DHUIePHBIX
YCTPOWCTB, TAKMX KaK TMarpaMma
HaIpaBJIECHHOCTH, KO3(PPHUITUEHT yCUICHHSI,
koadurment crostaeit Boausl (KCB) u mp.

IIK-10.3. Bnageet
CpelcTBaMu pa3pabOTKH U
CO3JIaHNS] UMHUTALIMOHHBIX
MOJIEIICH C IIOMOIIBIO

Brnaneet npakTHueCcKUMH HaBBIKAMH PaOOTHI €
COBPEMEHHBIMU MAKETAMU HPUKIIAHBIX
IporpaMM il MOJEIMPOBaHHSI aHTEHHO-
(bunepHbIX YCTPOUCTB.

CTAaHAAPTHBIX ITAKCTOB
MMPUKIAAHBIX [TPOTrpaMM

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISET 5 3a4eTHRIX equHUIl, 180 akageMHuecKux 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUAAM Y4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI 110 BUJAM YU4COHOM JIeITeIbHOCTH

= Beero |Cemectpsl
Bunpl yueOHoi 1esITebHOCTH

qacoB |7 ceMecTp
KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 72 72
JIeKk1IMOHHBIE 3aHATUSA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 36 36
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 72 72

BHEayIUTOPHas padoTa 00y4yarommxcs ¢ nNpenoaasarejieM, BCero
[ToaroroBka K TECTUPOBAHUIO 10 10
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 24 24
Hanucanue otueta no nabopaTtopHoii padote 16 16
BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 22 22
IHoaroroBka u craya 3K3amMeHa 36 36
O0mas TpyAoeMKOCTh (B 4acax) 180 180
Oo0mas TpyroemMkocTh (B 3.e.) 5 5

5. CTpykTypa u coJep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eiTeJIbHOCTH

CTpyKTypa ITHUCIUIUIMHBI 0 pa3jeinaM (TeMaM) M BUJaM y4eOHOH JesATeIbHOCTH MPHUBEICHA B
tabymue 5.1.
Tabymma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlek. Cam. |Bcero uacos
ITpak. | JIab. dopmupyemsbie
HasBanus paznenoB (Tem) AUCUMILIMHBI | 3aH., pao., (Ge3
3aH., 9 | pao. KOMTICTCHITHH
q q HK3aMeHa)
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7 cemecTp

1 O6mue moaxoAbl K MPOSKTUPOBAHUIO 6 2 12 18 38 [IK-2
CBEPXBBICOKOYACTOTHBIX YCTPONCTB
2 CucreMbl KBa3UCTaTUUECKOTO 4 6 16 18 44 IIK-10, ITK-2
MozeIupoBaHus xapakrepuctuk CBY
YCTPOWCTB
3 CucTteMbl JIEKTPOAMHAMUYECKOTO 4 6 8 26 44 [1K-10, I1K-2
MoiepoBaHus xapakrepuctuk CBY
YCTPOWCTB
4 MeTtobl aHaM3a U 00pabOTKH 4 4 - 10 18 [1K-2
PE3yIBTATOB MCCIICIOBAHUS

Htoro 3a cemectp| 18 18 36 72 144

Hroro| 18 18 36 72 144

5.2. Conep:xanue pa3esoB (TeM) TUCHUNIMHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpynoemkocThb

HasBanus paznenos (Tem) Coneprxanue paszienoB (TeM) dopMupyemsbie
JUCLUIIMHBI JUCLUIUIMHBI (B T.4. IO JIEKIUAM) (NeKUMOHHEIE KOMIIETEHIINH
3aHATHSA), U
7 cemecTp
1 OGmMe moaxoIbl K Onucanue 00X MOAXOI0B K 6 [1K-2
IIPOEKTUPOBAHUIO IIPOEKTUPOBAHUIO
CBEPXBBICOKOYACTOTHBIX CBEPXBBICOKOYACTOTHBIX YCTPOICTB
YCTPOMCTB Hroro 6
2 CucteMbl KBa3ucTaTuueckoro |M3ydenue cucrem 4 IIK-10
MOJIETTUPOBAHUS KBa3UCTaTHYECKOTO
xapaktepuctuk CBY MOJICTTUPOBAHUS XapPAKTEPUCTHUK
YCTPOMCTB CBU ycTpoiicTB, IPUMEHSIEMBIX
MOJIXOJIOB U METO/IOB.
Hroro 4
3 Cucrtembl Nzyuenue cucrem 4 [K-10
AJIEKTPOIMHAMUYECKOTO ANIEKTPOAUHAMUYECKOTO
MOJIETTUPOBAHUS MOJIETTUPOBAHUS XapaKTEPUCTUK
xapakrepuctuk CBY CBY ycTpoiicTB, NpUMEHSAEMBIX
YCTPOWCTB IIOAXO0JI0B U METOMOB.
Hroro 4
4 Meronp! aHanu3a u N3yueHne MeTOA0B aHAIN3a U 4 I1K-2
00pabOTKH pe3yIbTaTOB 00paboTKHU pe3ysbTaToB
UCCIJIEIOBaHMS uccnenaoBanus xapakrepuctuk CBY
YCTPOICTB ¥ aHTEHH
HUroro 4
Uroro 3a cemectp 18
Hroro 18
5.3. [IpakTu4yeckue 3aHATHS (CEMUHAPBI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabmuua 5.3. — HauMeHoBaHME MPAaKTUYECKUX 3aHATUH (CEMUHAPOB)
4
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HaunmenoBaunue

HasBanus paznenos (Tem) . | Tpynoemkocts, | ®opmupyemslie
JVCIIATUTHHBI TPAKTHTICCIHX SAHTHH q KOMIICTEHIIH
(cemuHapoB)
7 cemecTp
1 O61ue moaxoas! K PerynsapHsle 1nHUMA 2 [1K-2
IIPOEKTUPOBAHUIO nepenaqyu ¢ T-BosHOM
CBEPXBBICOKOYACTOTHBIX YCTPONUCTB Utoro 2
2 CucTteMbl KBa3UCTaTUYECKOTO Perynsipubie BOJTHOBOIHBIE 6 [1K-2
MoJenupoBanus xapakrepuctuk CBY |nuHum nepegadyu
YCTPOUCTB Hroro 6
3 CucteMbl 2JEKTPOJMHAMUUECKOTO | XapaKTepUCTUKU U 6 [IK-10
MoienupoBaHus xapakrepuctuk CBY |mapameTpsl aHTEHH
YCTPOKUCTB Utoro 6
4 Metonpb! aHanu3a 1 00paboTKH Amnanus u o6paboTka 4 I1K-2
pE3yJIbTaTOB MCCIIEN0BAaHUS pE3yJIbTAaTOB
MOJIETTUPOBAHUS
HUroro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHS
HanmenoBanue mabopaTopHbIX paboT npuBeeHo B Tadnue 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HazBanus paznenos (Tem) HaumenoBanue naboparopusix | Tpynoemkocts, | dopmupyembie
JUCLUTUTMHBI pabot q KOMIIETEHIINH
7 cemecTp
1 O0mre moaXoasl K N3yuenue ocobeHHOCTEH 12 TIK-2
IPOEKTUPOBAHUIO IPOEKTUPOBAHUS YCTPOICTB
CBEPXBBICOKOYACTOTHBIX CBU-nuama3ona
YCTpOMHCTB Hroro 12
2 Cucremsl kBasucrarnyeckoro |lIpoextupoBanue 8 I1K-2, TIK-10
MOJIETTUPOBAHUS XapaKTEPUCTUK |ABYXKAaHAIBHOIO JACIUTEINS-
CBUY ycrpoiicTs CyMMAaTOpa MOILIHOCTH
Bunkuncona
MoaenvupoBanue 8 IIK-2, IIK-10
JIBYXKaHAJIbHOIO JAEIUTEsI-
CYMMaTOpa MOILHOCTH
Bunkuncona.
Hroro 16
3 Cucrtemsbl MopenupoBanue CBY 8 [K-2, TIK-10
AJIEKTPOIUHAMUYECKOTO YCUJINTENEW MOILHOCTH
MOJIETTUPOBAHUS XapaKTEPUCTUK
CBUY ycrpoiicTB Hroro 8
Hroro 3a cemectp 36
Hroro 36

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa
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Bunbr camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POpMHUpYEMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmmma 5.6. — Buasl camocTosTeIbHON paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIIETEHITUN
HasBanus pasznenos (tem) Buer . Tpynoemkocts, | DopMupyemblie Dopmbl
JTUCIATLTAHBI CaMOCTOATEILHON q KOMTICTCHITHH KOHTPOJIS
paboTsl
7 cemecTp
1 O61ue moaxoas! K ITogroroska k 2 [IK-2 TectupoBanue
MIPOEKTUPOBAHHIO TECTUPOBAHUIO
CBEPXBBICOKOYACTOTHBIX  |[JoATOTOBKA K 8 [IK-2 JlaGopaTopHas
YCTPOJCTB nabopaTtopHoOit pabora
paboTte, HarMcaHue
oTuera
Hanucanne otyera no 8 [1K-2 Ortuer no
naboparopHoii pabote nabopaTtopHoit
pabote
Hroro 18
2 Cucrembl [ToaroroBka k 2 [IK-2, [IK-10 | TectupoBanue
KBa3UCTATHYECKOTO TECTUPOBAHUIO
MOZCIIHPOBAHUA Brinonnenue 8 [1K-2 [IpakTrueckoe
xapakrepuctuk CBY NPaKTHYECKOTO 3aj1aHKe
YCTPOWCTB 3a/1aHUS
ITogroroska k 8 I1K-2, IIK-10 | JIaGoparopHas
nabopaTopHOH pabota
paboTe, HarMcaHue
oTyeTa
Hroro 18
3 Cucrembl [ToaroroBka k 8 ITK-2, TIK-10 | JIaGopatopHas
ANEKTPOJMHAMHUYECKOTO  |1abopaTopHOI pabora
MOJIETTUPOBAHUS paboTe, HarMcaHue
xapakrepuctuk CBY oTyera
YCTPOHCTB Hanucanue oTyera 1o 8 [IK-2, IIK-10 OtueT 1o
naboparopHoit pabote nabopatopHoit
pabote
IToaroroBka x 2 [IK-2, [IK-10 | TectupoBanue
TECTUPOBAHUIO
Brinonnenue 8 [TIK-10 [IpakTrueckoe
MPAKTUYECKOTO 3aJlaHue
3a/laHus
Hroro 26
4 Metonasl aHaiu3a u IToaroroBka x 4 TIK-2 TectupoBanue
00paboOTKH pPe3yJIbTATOB  |TECTUPOBAHUIO
uccieioBanus Brinonnenue 6 I1K-2 [IpakTrueckoe
MPAKTUYECKOTO 3aJlaHue
3a/laHus
Hroro 10
Hroro 3a cemectp 72
IloaroroBka u cmava 36 DK3aMeH
HK3aMeHa
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Hroro |

108

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHHH AUCHHUILIMHBI,

M BHJOB 3aHATHIA

CooTBeTcTBHE KOMIETEHINH, GOPMUPYEMBIX MPU U3YUECHUU NUCHUIUIUHBI, U BUIOB 3aHSATUH
MpeACTaBICHO B TabuIe S5.7.
Tabnuua 5.7 — CooTBeTCTBUE KOMIETEHIHH, ((OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Buasbl yueOHOM AesiTenbHOCTH
dopMupyemble
Jlek. | Ilpak. | Jla6. | Cawm. DopMBI KOHTPOJIS
KOMITETCHITHT
3aH. 3aH. paod. pao.

[1K-2 + + + +  |JlaGopatopHas pabota, OTueT 1no
naboparopHoii padore, [IpakTuueckoe
3ajanue, TectupoBaHue, JK3aMeH

[K-10 + + + +  |JlaGopaTtopHas pabora, OTuer no
naboparopHoit padore, [IpakTrueckoe
3ajanue, TectupoBaHue, JK3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIHI/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

baynnbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

MaxkcumanbHbIN MaxkcumanbHbII MakcHmaibHEIH
DopMBI KOHTPOJIS 6ayn Ha 1-yro KT ¢ OaJt 3a repuos Oau 32 nepuon Beero 3a
Hayana cemectpa | mexnay 1KT u 2KT mexy 2KT u na cemectp
KOHEI[ cemecTpa
7 cemecTp
JlaGopatopHas pabota 0 5 10 15
[TpakTueckoe 3agaHue 10 10 5 25
TectupoBanue 5 5 5 15
Otuer no nabopaTtopHOH 0 5 10 15
pabote
OK3aMeH 30
Hrtoro makcumym 3a 15 25 30 100
nepuo
Hapacraromum ntorom 15 40 70 100
6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer 6AJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

basel Ha 1aTy TEKyIIero KOHTPOJIs Onenka
>90% ot MakcuMalIbHOIN cyMMbI OaioB Ha gaty TK 5
Ot 70% no 89% ot makcuMabHOU cyMMBbI 6aiioB Ha naty TK 4
Ot 60% 10 69% OoT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcUMabHOI cymMMbl OamioB Ha naty TK 2

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOiuIe

6.3.

Tabmuma 6.3 — Ilepecdet cymMMbl OATIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Antennsl u ycrpoiictBa (CBY): pacueT U u3MepeHue XxapakTepucTHK : yueOHoe mocobue s
By30B / 0. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. lllaOynun ; mox oOuieii penakiueii HO.
E. Murensmana. — Mocksa : M3aarensctBo FOpaiit, 2022. — 138 c. [DnekTpoHHBIH pecypc|: — Pexum
nocryna: https://urait.ru/bcode/492640.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. Ycrpoiictea CBY u anTennsl: Yuebnoe nocobue / JI. . lllanruna, B. A. 3aMoTpuHCKUH -
2012. 223 c. [DnexTpoHHBIH pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/712.

2. Antennsl u yctpoiictea CBUY: Yuebnuk mis Byszos/ JI.M. Bockpecenckuit u ap. — M.:
Pannorexnuka, 2006. — 375¢c. (Hanuuue B ounbanorexke TYCVYP - 20 5k3.).

3. Antennsl : yuebnoe nmocodue / 0. T. 3vipsinos, I1. A. denronun, O. A. benoycos [u ap.]. — 4-¢
u3a., crep. — Cankr-IlerepOypr : Jlans, 2020. — 412 c. [DnexkTpoHHBINA pecypc]: — Pexum nocrtyna:
https://e.lanbook.com/book/133478.

4. TIpoextupoBanue CBY yctpoiicTB u cucreM: [IpakTukym : yaednoe nocodue / E. @. [Iesmos, B.
B. Kpytos, A. O. Ka3zaukos, B. A. PoraueB. — Mocksa : PTY MUPDA, 2022. — 75 c. [DneKTpOHHBII
pecypc]: — Pexxum noctymna: https://e.lanbook.com/book/239960.

5. OcHoBbl Teopun U ipoekTupoBanust BU- u CBY-ycTpoilCTB Ha peryJsipHbIX CBSI3AHHBIX JIMHUSAX
nepenauu: YueoHnoe nmocooue / A. I'. Jlommnos, H. JI. Mamtotun - 2018. 136 ¢. [DnexkTpoHHBI pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/8281.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. AHTeHHbl U Quaepsl: YueOHO-MeTOAMYECKOE TocoOme mis npakTudeckux 3ansatuii / . T
lNomun - 2018. 236 <c¢. [DnexkrtpoHHB# pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

2. IleBnos, E. ®@. [IpoektupoBanue CBY yctpoiictB B CAIIP ADS : yuebHo-MeTonuueckue
nocobus / E. @. IleBuos, B. B. Kpytos, A. O. KazaukoB. — Mockgsa : PTY MUPDA, 2021. — 69 c.
[DnmexTpoHHEI pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/226700.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI51 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOIM paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst mun ¢ HapyleHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.
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J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUIaTeIbHOTO anmapara:
— B (popMe PIIEKTPOHHOTO TOKYMEHTA,
— B IIeYaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipy M3yuyeHHW AMCUUIUIMHBI PEKOMEHAYETCS 00pamarbcs K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCYPa oTKpeIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe o0ecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrPaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeeHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIH,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHask ayAUTOPUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOMS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuaibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHast ayTUTOPUS IS
MPOBEACHUS 3aHATHUN JCKIIHOHHOTO TUTA, Y4eOHas ay JUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTUIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TPOBEICHUS 3aHATUN J1a00pPATOPHOTO THUIA, ydeOHAs ayJuTOpus IS
MPOBEJICHUS 3aHATHI CEMHHAPCKOTO TUIA, TOMEIIEHHUE JII KypCOBOTO TMPOEKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIECHUE ISl TPOBEACHUS TPYNIOBBIX M WHAWBUIYAJIbHBIX KOHCYJIbTAINH,
MOMEIICHUE I MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEeKyTouHOM arrtectaunu; 634034, Tomckas
obmnacTts, 1. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMeroLerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- Nsmepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumtorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk mutanuss GPD-73303S;

- I'eneparop 1'4-126;

- N3mepurens P2-60 - 2 Onoka;

- N3mepurens P5-12;

- UsmepurensHast nunus P1-27;

- BexropHsiii ananuzaTop cursanoB P4AM-18;

- OnopHO-TIOBOPOTHOE YCTPOUCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PabGouee mecTo mpenoaBaress.

[IporpamMmmHoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

Y4ebHo-uccaenoBarenbekas gadboparopust "MuUKpoBOIHOBasS TeXHHUKA": yuyeOHas ayIuTOpUs IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI TSl TPOBEICHUS 3aHATUN PAKTUIECKOTO
TUMa, yuyeOHasi ayIUTOpUS IJiA MPOBEACHUS 3aHATHI J1abOpaTOPHOTO TUMA, YueOHAasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE I KypPCOBOT'O MPOEKTUPOBAHUSI (BBITIOIHEHUS
KypCOBBIX paboT), MOMEIIEHHUE AJIsi MPOBEACHUS TPYMIOBBIX U WHANBUAYATBHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
o0mactb, T. Tomck, Bepumauna ynuna, a. 47, 328 ayn.

Omnucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpOeKIIMOHHBIN 3KPaH,;

- Ocuumnorpap GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- BonpT™meTp ud. GDM 8145;

- U3meputens P2M-04;

- Ananmuzatop criektpa CK4M-04;

- Ocuumnorpad mudposoit MS07104;

- Mynstumetp nudposoii 34405A;

- Uctounuk nuranusg GPD-73303S;

- 'enepatop ['4-126;

- U3meputens P2-60 - 2 61oka;

- U3mepurens P5-12;

- U3mepurenbvHas nuaus P1-27;

- BekTopHsiil aHanuzatop curiainoB P4AM-18;

- ONOPHO-TIOBOPOTHOE YCTPOICTBO;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpemnogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.4. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe o0ecredeHue sl CaMOCTOSITeIbHON padoThl

Jlnst caMocTosATENbHONW pabOThl UCIOJIB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIbIOTEPHBIE KJIACCHI),
PacCTONIOKEHHBIC TI0 aJIpecaM:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayq.;

- 634045, Tomckas obmnacts, . Tomck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuua, a. 47, 126 ayn.;

- 634034, Tomckas obnacts, r. Tomck, Bepmmauna ynuua, a. 74, 207 aya.

Onucanue nMeroerocs 000pya0BaHus:

- yueOHasi MmeOeb;

- KOMITBIOTEPHI;

- KOMITBIOTEPHI MOJKITIOUCHBI K ceTU «HTEepHET» M 00eCIeYnBaOT JOCTYI B AJIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHyo cpeny TYCYPa.

[TepedeHs mpPOrpaMMHOTO OOCCTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;
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- 7-Zip;
- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTLTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOpO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOH, BUJECOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOYy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovHblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLIEHOYHbIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hassammi pasneinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUIUIAHBI KOMIIETEHIINH
1 O6uue moaxoas! K [1K-2 JlaGopatopHas Tembl m1abopaTOpHBIX paboT
IIPOEKTUPOBAHUIO pabota
CBCPXBBICOKOMACTOTHBIX TecTtupoBanue [IpumepHBIil nepeyeHb
YCTPOHCTB TECTOBLIX 3aJaHuN
DK3aMeH [lepeueHb K3aMEHAITMOHHBIX
BOIIPOCOB
Otuer 1o Tembl m1abopaTopHBIX paboT
nabopaTopHOi
pabote
2 Cucrems! kBazucratuyeckoro |I1K-10, ITK-2 JlaGopaTopHas Tewmbl 1ab0opaTOpHBIX PabOT
MOJIETTUPOBAHUS XapaKTEPUCTUK pabora
CBY ycrpoiicts [IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX
BOIIPOCOB
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3 Cucrembl [IK-10, I1K-2 JlaboparopHas Temb! m1abopaTopHBIX padoT
AJIEKTPOIMHAMUYECKOTO pabora
MOAEINPOBAHUA XapAKTEPUCTHUK [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
CBUY ycrpoiicT 3a/1aHUe
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
4 Meroab! aHanu3a u [1K-2 [IpakTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
00paboTKU Pe3yIbTaTOB 3a/laHue
HCCIICIOBaHUA TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEHUS IO
JTUCIUILIMHE TpUBeAcHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTaTOB OOyUYEHHUS 11O

JVCIHTIINHE
®dopmynupoBka TpebOBaHUH K CTeIeHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM TUTAHUPYEMBIX PEe3yJIbTaTOB O0YUYECHUS
3HATh YMETh BJIQJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEeyAOBIETBOPUTENBHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UIn HABBIKOB HJIN
CYMMBbI 0aJIoB 3HAHUA YaCTUYHO (dbparmMeHTapHbIe
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% 10 o01ue, HO He B LI€JIOM YCIIEIITHO, B LIEJIOM
(YZ1OBIIETBOPUTENBHO) 69% ot CTPYKTYpUPOBAHHBIE HO HE YCIIELIHOE, HO HE
MaKCHUMaJTbHOM 3HAHUSA CHUCTEMATHUYECKU | CUCTEMATHUECKOe
CYMMBI 0aIOB OCYIIECTBIISIEMOE MPUMEHEHHE
yYMEHHE HABBIKOB
4 (xopotio) ot 70% 1o c(OpMUPOBAHHBIE, B LIEJIOM B LIEJIOM
89% ot HO COAEpKalune YCIICIIHOE, HO YCIIEIIHOE, HO
MaKCHMAaJIbHOM OTJICITbHBIC cojiepIKanue coJiepxKaIine
CYMMBI 0a/UTOB | MPOOIEMBI 3HAHUS OT/ICITbHBIE OTJICITbHBIE
mpoOesbl yMEHUE poOebI
MIPUMCHCHHE
HABBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHbIe | CHOPMHUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOW | CcHCTEMaTHYeCKHe yMEHHE CHUCTEeMaTHYECKOe
CYyMMBbI 0aJIOB 3HAHUA MpUMEHEHHE
HABBIKOB

[Ikana KOMIUIEKCHOM OLIEHKH c(hOPMHUPOBAHHOCTH KOMIIETEHLIM IIpuBeieHa B Tabmuie 9.3.
Tabauia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHINI

| Onenka | ®opMmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIINH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Ucnonp30BaHue HEPETYIIAPHON CETKU MO3BOJISET:
a) YBEJIMUYUTh BpeMsl pacuyeTa Mojieiu 0e3 MoTepu TOUHOCTU
0) YMEHBIIUTH BpeMsI pacuera MoJieiu 0e3 MOTepu TOYHOCTH
B) YMEHBIIUTH BPEMS pacueTa MOJENHU ¢ IOTepel TOUHOCTH
T') YBEJIMUYUTH BPEMsI pacueTa MOJIEIH ¢ OoTepeil TOUHOCTH
2. Kakas ceTka ¢ 00JbIield TOYHOCTHIO OMUCHIBACT MUIUHAPHIECKUE QUTYPHI?:
a) TeTpadapasibHast
0) rekconganbHas
B) JIOKaJbHAs
') HET BEPHOT'0 OTBETA
3. Kakoiif MeToj pacuera HanOoJiee ONTUMAJICH JIJIsl pacueTa 0oJibIepa3MepHbIX 00BEKTOB?:
a) METO/1 KOHEYHBIX Pa3HOCTEH BO BpEMEHHOM 00nacTu
0) METOJl KOHEUHOTO MHTETPUPOBAHUS
B) METOJ PU3NYECKON ONTUKHU
') HET BEPHOI'0 OTBETA
4. Kakyro moJisipu3aliiio Ha3bIBatOT Bpallaromieics?:
a) BEpTUKAJIbHYIO
0) TOPU30HTAJILHYIO
B) HAKJIOHHYIO
') KPyTOBYIO
1) SJUTANITUYECKYIO
5. YV Kakux mosspu3aiiii BEKTOP COXPAHIET CBOIO OPUCHTAIIMIO B IPOCTPAHCTBE?:
a) Y BepTUKAJIbHOU
0) y TOpU30HTATBHOM
B) Y HAaKJIOHHOMN
) y KpyroBoi
1) Y SJUTATITHYECKOU
6. IIpaBuibHBIE COOTHOILIEHUS MEXAY KO3(P(GULHEHTaMH yCUJICHHUSI, HAlIPaBJIE€HHOTO JEHCTBUS U
IIOJIE3HOTO JCUCTBUSA:
a) KHJI = KITIJ*KY
0) KY = KITJJ*KH/]
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10.

1.

12.

13.

14.

15.

16.

17.

B) KIIJI = KHJ/KY
r) KT/ = KY/KH]T

. Ha ocHOBe yero He MOXXET ObITh IOCTPOCH AEIUTETh MOIITHOCTH

a) merduroro HO

0) ogHoctynenyatoro HO
B) KOJIBIIEBOT'O MOCTa

T') HUPKYJIATOPA

. HaHpaBHeHHBIe OTBCTBUTCIIN, UMCIOINE ABEC IJIOCKOCTU CUMMETPUH, ABJIAIOTCA:

a) cuH(pa3HO-TTPOTHBO(A3HBIMU
0) KBaIpaTypHBIMHU

B) MOCTOBBIMH

T') IPOTHBOHAIPABICHHBIMHU

. KakoBa nnuna nuteripoB nyxuuteripuasix HO?:

a) A

0) M2

B) M3

r) M4

C moMo1IpI0 KaKoro MoJisi MO>KHO U3MEHUTh HaNpaBieHUE LUPKYIALUU B Y -IIUPKYISATOpE?:
a) MarHUTHOTO

0) IEKTPUIECKOTO

B) DJICKTPOMArHUTHOTO

T') HET BEPHOT'O OTBETA

KakoBa qyiMHa CTyneHu CTYNeHYaToro COrjacoBaHHOTO rnepexoaa?:

a) A

0) M2

B) M4

r) A8

JoOpoTHOCTD, CBSA3aHHAS C OTEPSIMU B IUAJIEKTPUKE, ONpeeseTcs o popmysre:

a) Qu=1/tgde

6) Qu=1/tgdp

B) Qn=tgde

r) Qn=1/tgdp

B 3akpbIThIX pe30oHATOpax BO3MOXHBI TOJBKO Takue KojieObaHus, IJ KOTOPBIX MO JJUHE
pe30HaTOpa YKJIaAbIBAETCS 1IeJI0€ YUCIIO:

a) A

0) M2

B) M4

r) 2A

K yeTbIpexmnontocHUKaM OTHOCATCS:

a) GUIBTPHI

0) Harpy3Ku

B) JICIIUTENIA MOIITHOCTH

T') HallpaBJICHHbIE OTBETBUTEININ

MHOXuUTENb HANPaBJIEHHOCTH aHTEHHOW CUCTEMBI — 3TO JMarpaMmma HarpaBiIeHHOCTH:

a) TMHEIHOTro MPOBOJAHUKA, 110 KOTOPOMY IPOTEKAET MOCTOSIHHBIM TOK

0) COBOKYITHOCTH HANPABJICHHBIX M3JTydaTeseii, 00pa3yonux peneTKy

B) CICTEMBI TOYEUHBIX U3TyyaTesiel, HaXOAIUXCs B y3J1aX peleTKu

T') WX MHOXXHUTEJb, HA KOTOPBIN He0oOxoaumMo yMHOXUTh JIH snemenTa, uToOsl momyunts JIH
pelIeTKH

Kak BAusrOT npu paBHOAMIUTUTYIHOM paclpeielieHnH JTuHEHHbIe (a3oBbie n3MeHenus Ha JIH
JIMHEWHON aHTEHHBI?:

a) MPUBOJAT K CMEUICHUIO HAMPaBJICHHUS MaKCUMa U3JTy4eHUS

0) MPUBOAT K YBEIUYCHHUIO YPOBHS OOKOBBIX JICMIECTKOB

B) IPUBOJSAT K ACUMMETPHH YPOBHEN OOKOBBIX JIEMIECTKOB OTHOCUTENIBHO TJIaBHOTO

') MPUBOJIAT K YITUPEHHIO TJIaBHOTO Jienectka JIH 1) mpuBonsaT k 3arisiBanuto Hysei B JJH
Kak BIusIOT mpy paBHOAMIUIUTYAHOM paclpeelieHuy KBaJpaTHuHble (pa3oBble N3MEHEHUS Ha
JIH nuHeiHOM aHTEHHBI?:
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a) IPUBOJAT K aCUMMETPHUH YPOBHEH OOKOBBIX JIETIECTKOB OTHOCUTENILHO I1aBHOTO
0) MpUBOAT K 3aruibiBaHuio HyJel B JIH
B) IPUBOJIST K UCYC3HOBEHUIO OOKOBBIX JICTIECTKOB
T') IPUBOJAT K YBEJIMYEHUIO IIIUPUHBI TJIABHOTO JIETIECTKA
18. Kak BIMSIIOT ITpU paBHOAMIUIUTYTHOM pacipeaesieHnn Kyondeckue (a3zoBbiec nameHeHnus Ha JIH
JIMHEWHON aHTEHHBI?:
a) MPUBOJAT K CMEUICHHUIO HAMPaBJICHUS MaKCUMa U3JTy4YeHUS
0) MPUBOAT K YBEIUYCHHUIO YPOBHS OOKOBBIX JICTIECTKOB
B) IPUBOJSAT K ACUMMETPHH YPOBHEN OOKOBBIX JIETIECTKOB OTHOCUTENIBHO TJIaBHOTO
') MPUBOJIAT K YITUPEHHIO TJIaBHOTO Jierectka JIH
J1) MOTYT MPUBOJIUTH K 3aruIbIBaHuIO HYyser B JJH
19. Kak BnmsieT crajaroiiee aMIuTMTYTHOE pacipeaesieHue (pu OTCYTCTBUH (ha30BBIX MUCKAKEHUN)
Ha JIH nuHeiiHOM aHTEeHHBI?:
a) HUKaK He BiuseT Ha ¢popmy JIH
0) MPUBOAUT K cMelIeHuto Makcumyma JIH
B) IIPUBOJNT K BO3PACTaHUIO YPOBHS OOKOBBIX JIETIECTKOB
T') IPUBOJUT K UCUE3HOBEHUIO OOKOBBIX JIETIECTKOB /1) MPUBOIUT K 3aIuibiBaHuUIO HyJel B JJH
20. CnocoOsl mogaBiaeHus MOOOYHBIX (AUGPAKIIUOHHBIX) MakcUMyMOB JIH B THHEHWHBIX pereTKax:
a) IpUMEHEHHE HaIlPaBJICHHBIX AJIEMEHTOB
0) yBEeTMYCHHE I11ara PEIeTKH
B) YMEHBIICHHE 11ara peieTKu
') IPUMEHEHHE HEHAIIPABIEHHBIX 3JIEMEHTOB
1) He SKBUJIMCTAHTHOE PACIIOJIOKEHUE JIEMEHTOB

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BONIPOCOB

[TpuHIMI pacuéTa HANPaBIECHHOI'O OTBETBUTENS Ha CBSI3aHHBIX CTYIEHYATHIX JUHUSIX NEpeIadun
[Tpuniun pacuéra Tpanchopmaropa CONPOTUBICHHUNA Ha CTYNIEHYATHIX JIMHUIX TepeIadn
[Tpuniun pacuéra Tpanchopmaropa CONPOTUBICHHN Ha MJIABHBIX JIMHUAX NEpeIadn

[TpuHuMI pacuéTa HANPaBIEHHOI'O OTBETBUTEN Ha IUIABHBIX CBA3AHHBIX JUHUIX IIEpEIadun
[TpuHLIMI pacuéTa AEeIUTENS MOIIHOCTH CTYNIEHYAThIX JIMHUAX NIepeiadn

[IpuHnun pacuéra AeJUTENs] MOUIHOCTH IJIaBHBIX JIMHUAX Mepenad ¢ pacnpeaesi€HHbIM
PE3UCTUBHBIM CJIOEM

[TpuHIMI pacuéTa HaNPaBIEHHOI'O MOCTA HA BOJHOBOIHBIX JIMHUAX Mepeaadn

ITpuHuumn pacuy€ra KOAaKCUaIbHOU COINIACOBAHHOW HArpy3KU Ha IUIABHBIX JIUHUSAX MEpeladu
ITpuHumn pacy€ra KOAKCUAIbHOM COIVIACOBAHHOM HArpPy3KH Ha CTYIIEHYATHIX JIMHUAX NIepeaadu
[Tpuniun pacuéra punsrpoB CBY.

11. OOmme noaxoabl K oNTUMaNbHOMY IpoekTupoBanuio CBU-yctpoiicTs

12. DnexTpoauHamuueckoe MoaenuposaHue yctpoiictB CBY. Bo3MoOXHOCTH mporpamMMHOIO
obecnieueHnss. OCHOBHBIE METO/IbI pacuéTa.

AN ol e

[S—
SN

9.1.3. TembI J1a00paTOPHBIX PadoT

Nzyuenune ocodbeHHOCTEN IpoekTrpoBanus ycrpoiicte CBU-auana3zona
[IpoekTupoBaHue IByXKaHAIBLHOTO JIEIUTENSA-CyMMaTopa MOIIHOCTH Bunkuncona
MonenupoBaHue IByXKaHAJIbHOTO JETUTENA-CyMMaTOpa MOIIHOCTH BuiikuHCOHA.
MoaenupoBanne CBY ycunuresneil MOIHOCTH

Sl ol e

9.1.4. TeMbl NpaKTUYECKUX 3aTAHUI

Ob6ocHoBaHme Moxoja K npoekrupoBanuio CBY ycTpoiicTB u aHTEHH.

KBazucratnueckoe MOJAEINPOBAHUE XapaKTEPUCTUK OJMHOUYHBIX U CBSI3aHHBIX JIMHUN NIEpEJauH.
DJIEKTPOANHAMHYECKOE MOJIEIUPOBAHUE XapaKTEPUCTUK OJMHOYHBIX M CBA3aHHBIX JUHUU
Hepeayn.

4. AHanu3 HEeNOCTHOCTHU IOJIE3HOTO CUTHANA B CBSI3aHHBIX JIMHUAX NIEPENAYN.

5. AHanu3 XapakTepUCTUK MUKPOIOJOCKOBBIX aHTEHH.

el S

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
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CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JIe BCETro y4eOHOro mpoliecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPEeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia HeoOX0IUMO PEryJpHO
oOpamaTbCcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU HHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUalU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYATbHOTO MOHUMAHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BbIICHUTH UX
3HaYeHHE JIJIsl IOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHAaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

Jiis nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHbBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Bupl 7onMOMHUTENBEHBIX OLIEHOYHBIX

®DopMBbI KOHTPOJIS U OIICHKH
Kareropuu o6yuaronmxcs

MaTCpHaIOB

pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUIYAJBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PaOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0yJaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIUHA 110 OMCHOYHBIM MaTepHaJdaM 1Jid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;
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— B IIeYaTHOM popMe ¢ YBEITMUCHHBIM MIPUPTOM;

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJJaHHs BCITYX;

— MPeIOoCTaBICHHE 3aaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBaeTCs
nocTymHas popMa IpeoCTaBICHH OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHST HHPOPMAaITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHLCS B HECKOJIBKO 3TAIIOB.
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