MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
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«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »
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YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT
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Ne Bugpl yueOHOM fieTeTbHOCTH 7 cemecCTp Bcero EvHunb
1 Jlekuu 32 32 4acoB
2 IIpakTryeckue 3aHATUSA 24 24 4yacoB
3 JIabopaTopHble 3aHSTHS 24 24 4yacoB
4 Bcero ayauTOpHBIX 3aHITUM 80 80 yacoB
5 CamocTosiTesibHast paboTa 64 64 yacoB
6 Bcero (6e3 3k3ameHa) 144 144 4acoB
7 OO6111ast TPYJ0EMKOCTh 144 144 YyacoB
4.0 4.0 3.E

3auet: 7 ceMeCTp
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
TIOAIrOTOBKA 0aKa/laBpOB B 00/1aCTH MPOEKTHPOBAaHHUSI MUKPOBOJIHOBBIX YCTPONCTB U aHT€HH

1.2. 3agaum JUCIMIITAHBI
— * mosiyueHHe HeoOXOJWMBbIX 3HAHWN T0 OCHOBaM pabOTbI CHCTeM aBTOMATH3MPOBAHHOTO
MPOEKTUPOBAHUSI MUKDPOBOJIHOBBIX YCTPOWCTB U aHTEHH;
— * MoJiyyeHWe 3HaHWM TI0 MeTO/aM pacyéTa MapaMeTpPOB M XapaKTePUCTUK MHUKDPOBOJIHOBBIX
YCTPOMCTB U aHTeHH, 110 OCHOBaM MX aBTOMaTU3MPOBaHHOTO NIPOEKTHPOBAHUSI.

2. Mecto aucuuniuHbl B crpykrype OITOIT

Huctprmiza «CATIP MUKpOBO/THOBBIX ycTpoiicTB 1 aHTeHH» (51.B.0O/].14) otHOCHTCA K 610Ky 1
(BapuaTvBHasi 4acCTh).

[pepuiecTByOIMMY  AUCLUIVIMHAMY,  (OPMUPYIOLUMM  HauajbHble 3HAHUS, SIBJSIOTCA
cieayrolye AUCHUIUIMHBI: OCHOBBI TEOPUM Lielel, YCTPOMCTBAa CBEPXBLICOKOW 4acTOThI U aHTEHHBI,
OneKTpoHaMUKa M paclipoCTpaHeHne paiioBOJIH.

[TocneayromymMy AUCLATITIMHAMU SIBJISIFOTCS: .

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHS JUCIUIL/THHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLHMX KOMIIeTeHLUHI:

— TIK-1 crioco6HOCTBIO BBITOJIHATE MaTeMaTHueckoe MOojelMpoBaHHe OOLEKTOB M TPOI[eCCOB
10 TUMOBBIM MeTOAUKaM, B TOM UYMC/Ie C WCIO/Ab30BaHWEM CTaH/JApPTHBIX I[1aKeTOB IIPUKJIaJHBIX
1porpamw;

— IIK-6 roTOBHOCTBIO BBINOJHATH pacyeT U MPOEKTUPOBaHWE [eTasel, y3/0B U YCTPOWCTB
PaZiMOTEXHUYECKUX CUCTEM B COOTBETCTBMM C TeXHWUECKUM 3aJjaHueM C HCII0/Ib30BaHUEM Cpe/CTB
aBTOMaTH3aluu [POeKTUPOBaHuS;

B pe3synbrarte usyueHus JUCLIAIUIVHBI CTYEHT JO/DKeH:

—  3HaThb - (M3UUeCKUe OCHOBbBI TIOCTPOEHUS U (PYHKLIMOHUPOBAHUSI MUKDOBOJIHOBBIX YCTPOWCTB
V1 aHTEHH;

— yMeTb BBIMNOJHATL pacyeTbl C WCIIO/Ib30BAaHMEM TMPUK/IAJHBIX IPOrpaMM, CBSI3aHHbIE C
orpeie/ieHUeM [lapaMeTPOB MUKPOBOJIHOBBIX YCTPOWCTB U aHTEHH;

— BJajeTb MeToaM{ pacuéTa nmapaMeTpoB M XapaKTepPHUCTHUK MUKDPOBOJIHOBBIX YCTPOWCTB U
aHTeHH, 0CHOBaMH MX pa3pabOTKU U MPOEKTUPOBAHUSI.

4. O0beM AMCHUIIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYAOEMKOCTb [UCLMIUIMHBI cocTaBisieT 4.0 3ayeTHBIX €JUHHUIILI W TIPeACTaBjieHa B
Tabmue 4.1.
Tabnwiia 4.1 — Tpy0eMKOCTb TUCIUIIAHEI

Buzibl yueOHOM IeATeTbHOCTH Bcero vacos CemecTpsl

7 ceMecTp
AynutopHblie 3aHSTHS (BCEro) 80 80
Jlekuyu 32 32
IIpakTyeckue 3aHATUSA 24 24
JlabopartopHble 3aHSTHS 24 24
CamocTosiTenibHast paboTa (Bcero) 64 64
OdopmiieHre 0TYETOB 10 J1TabOpaTOpHBIM paboTam 28 28
[TpopaboTKa JIeKIJMOHHOTO MaTepuasa 20 20
IToaroToBka K nmpakTHUeCKUM 3aHATUAM, CeMUHapam 16 16
Bcero (6e3 sk3ameHa) 144 144
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OO1mast TpyJ0eMKOCTh Yac

144

144

3aueTtHble Eavnuibl TpygoeMkoCTH

4.0

4.0

5. CopepxaHue AUCIUILIAHBI

5.1. Pa3jenbl AMCHUIIMHBI 1 BU/IbI 3aHATUHMN
Pa3fenbl AUCLUTIIMHBI M BU/IBI 3aHATHH MTPUBeIeHbI B Tabmmiie 5.1.
Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZBI 3aHATUN

. . =
£ )
- S
R 8 x g F z 5
N o @ s o o s =
= S| 3 4 S 2 > 5
Ne HasBanus paszesnos JUCLIATIIMHBL g 5 = 5 o 9 =
= £ 8 5 gg &S
: 5§ me g&
9] O o
= !C:'U CEG
= O
1 | OO6uMe MogXoAbl K MPOEKTHPOBAaHHIO 6 0 0 4 10 [TK-1
MHKDOBOJTHOBBIX YCTPOMCTB U aHTEHH
2 | CucreMsl 3/1€KTPOSVHAMUAYE CKOTO 6 24 0 24 54 [TK-1, ITK-6
MPOEKTHUPOBaHUS
3 |IIpoekTHpOBaHUE MUKPOBOJHOBBIX 10 0 12 22 44 [TK-6
YCTPOWCTB
4 |IIpoekTUpOBaHVe aHTEeHH 10 0 12 14 36 [TIK-6
Wtoro 32 24 24 64 144

5.2. Cogep)kaHue pa3/je/ioB AUCHUILUTAHBI (M0 JIeKIUAM)

CojiepskaHue pa3/ienioB AUCLIUIUINH (T10 JIEKLIUSIM) TIpUBeieHo B Tabsuie 5.2.
Tabnuiia 5.2 - Comep>XaHue pa3ziesioB AUCHUTUIMH (TI0 JIEKI[HSIM)

v L 5
= a4 =
g 3
CopeprkaHyve pasziesioB JUCLIUIIIVMHBI 110 =] > T
HasBanus paszenos ACP pasa AHED g7 o E
JIEKLIUSIM s g g
S8 g =
=Y o g
= S
7 cemecCTp
1 O611Me MoAXoAbI K Omnucanue 001IKX MMOAXO/0B K 6 [TK-1
MPOEKTHPOBAHUIO MUKPOBOJIHOBBIX MPOEKTUPOBaHWe MUKPOBO/THOBBIX
YCTPOWCTB U aHTE€HH YCTPOWCTB, aHT€HH, aHT@HHBIX CUCTEM.
Nroro
2 CucTemsl 3/1eKTpogMHaMuyeckoro | O3HakoMJieHWe C MPOrpaMMHBIMU IK-1, ITK-
TPOeKTUPOBAHUSA MPOAYKTaMHU U UX BO3MOKHOCTAMU /151 6
MPOEKTHUPOBaHUSI MUKPOBOJIHOBBIX
YCTPOWCTB U aHTEHH.
Ntoro 6
3 [IpoekTrpoBaHMe MUKPOBOJIHOBBIX | VI3yueHue co3aHusl MOJie/iel OTKPBITBIX 10 [1K-6
YCTPOUCTB Y 3aKPBITbIX MUKPOBO/THOBBIX YCTPOMCTB.
OcobeHHOCTH pacuéTa COCTaBHBIX
MHKDOBOJ/THOBBIX YCTPOMCTB.
Nroro 10
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4 TIpoeKTUpOBaHUE aHTEHH Oco6eHHOCTH 3/IEKTPOJUHAMHUYE CKOTO 10 ITK-6
MO/Ie/IMPOBaHUs U3/yYarollUX CUCTEM.
MogenupoBaHyie aHTeHH U aHTEHHBIX
pelLeToK.

Wtoro 10

Wroro 3a cemecTp 32

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCIMIT/IMHAPHBIE CBS3M C 00ecneurnBarIUMH (MPeAbIAYIMMHI)
4 o0ecnieurBaeMbIMH (MOC/IEAYHOIUMHA) AUCHHUIITHHAMHA
Pa3zesnbl JUCLIATIIMHBI U MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreurBaromMu (TpeabIAyIuMK) 1
obecrieuriBaeMbIMHU (TTOC/IEAYIOLAMH) JUCIIUTUIMHAMY TIPeCTaB-/IeHbI B Tabsuile 5.3.
Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXK/IUCIUITAHADHBIE CBSI3U

Ne pa3zenoB JaHHOW JUCLIUMTIIMHBI, /151 KOTOPBIX
HeobOXo MO H3ydeHre 00eCTeurBaroLuX U

Ne HanmeroBaHye JUCLAIIINH obecreurBaeMbIX AUCLATITAH
1 2 3 4
[IpepmecTByroLMe JUCLUTIIMHBI
1 | OcHOBBI Teopuu Lienen +
2 | YcTpoiicTBa CBePXBbICOKOW UAaCTOThI M aHTEHHbI + + +

3 | DJIeKTpOoAMHAaMMKa U pacrpoCTpaHeHve
paJ1oBOJIH

+

5.4. CooTBeTCTBHE KOMIIeTeHIUM, (hOPMHUPYeMBbIX NPHU W3yYeHUH JUCHUIUIHHBI, U BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLMH, (OpPMUpPYeMbIX MPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
npeicTaB/eHo B Tabnurie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUZAOB 3aHATHH, (HOPMHUPYeMBIX TpU W3yUYeHWH
VICLIUTITUHBI
Bunpl 3aHATHI
3}
xR
2 < 8
~ | = (e}
% & S
s = oo (="
= ) <
g = w @ 8
5 S g % T ®dopMbI KOHTPOJIS
= =] 2 = 5
= v 7} 8" et
S = 5 e ®
N2 = = o
> a, &=
X o Q
© O o
5 = :
~ S
[K-1 + + + Ortuet 10 y1TabopaTOpHOA
pabote, Oripoc Ha 3aHATHSX
[1IK-6 + + + + Ortuet o 1abopaTopHoi
pabore, Onpoc Ha 3aHSATHSIX

6. IHTepaKTUBHBIE MeTOABI U (hOPMbI OPraHU3aIUU 00yYeHHs
He npegycmorpeno PYII

7. JTaGopaTopHbINA NMPAKTUKYM
CojiepskaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmuiie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z s 3
Ha3Banus pa3enoB CopepyxaHue 1abopaTopHbIX paboT z - 2 &
s | &S
2 ' O
= S
7 ceMecTp
3 [poekTHpoBaHKEe MUKPOBOJIHOBLIX | [IpsiMOYyTO/IbHBIY BOTHOBOZ, 4 [1K-6
yCTpOHCTB KosnbLieBoM fienUTesib MOIJHOCTH
OOBeMHBINM pe30HaTOp Ha OTpe3Ke
BOJIHOBOZIA
Ntoro 12
4 [IpoeKkTUpOBaHUE aHTeHH WccnenoBanuie xapakTeprUCTHUK 4 [1K-6
T0JIOCKOBBIX HarpaB/e€HHbIX
OTBeTBUTE/IEN
WccnenoBanue xapakTepUCTUK 4
T10JIOCKOBBIX Jle/IuTerIel MOILIHOCTH
®da3urpoBaHHasl aHTeHHas pelIeTKa 4
Ntoro 12
Nroro 3a cemectp 24
8. IlpakTHueckue 3aHATUA
Copiep>kaHye MpakTUUeCKUX paboT npuBesieHo B Tabnuie 8.1.
Tabsura 8. 1 — CopeprkaHue MPaKTUUECKUX paboT
3 <]
£ Z =
3 = o
z s 8
Ha3Banus paszenos CopeprkaHue NpaKTUYeCKUX 3aHSTUN § = = GE
=
S 8 =
= o' O
= S
7 cemecCTp
2 Cucrtemsl 3nekTpoarHamuyeckoro | CST Microwave studio. OcHOBBI paboThI. 24 | IIK-1, TIK-
NIPOEKTHUPOBAHUA Vtoro o4 |6
Nroro 3a cemecTp 24

9. CamocTosiTe/ibHas1 padora
Buzibl caMocTosiTe/TbHOM paboThI, TPYAOEMKOCTh U (hOpMUPYeMbie KOMIIeTEeHLIMHU TIPe/[CTaB/IeHbI B
Tabmumie 9.1.
Tabmuua 9.1 - Busibl caMmocTosiTebHOM paboThl, TPY0€MKOCTb U (hOpMHUpyeMble KOMITeTeHL[UH

Buznl camocTosiTeTbHOM

®dopMBI KOHTPOJISA
paboThI P P

Hassanus pasgenos

TpynoeMKOCTb
y
dopmupyemblie
KOMIIeTeHLIU1

7 cemecCTp

N

1 O61He moaAXoAbI K [TpopaboTKa JeKITMOHHOTO IMK-1 Ornpoc Ha 3aHATUSX

MMPOEKTUPOBAHHNIO MaTepHadJjia
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MMKDPOBOJIHOBBIX Ntoro 4
YCTPOWCTB U aHTEHH
2 Cucrembl IToaroroBka K 16 | IIK-1, Ornpoc Ha 3aHATUSIX,
JIeKTPOJUHAMUYECKOIO | [IPAKTUYeCKUM 3aHATUAM, ITIK-6 Ortuet 1o y1labopaTopHO
MPOeKTUPOBaHUS ceMuHapaM pabore
[TpopaboTKa eKIIMOHHOTO 4
MaTepuasa
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 24
3 IlpoekTrpoBaHue ITpopaboTKa JeKIIMOHHOTO 6 |IIK-6 Ornpoc Ha 3aHATUSIX,
MUKPOBOJ/THOBBIX MaTepuasna Ortuet 1o 1abopaTopHO
yCTpOHCTB OdopmiieHre 0TUETOB TI0 4 paGore
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 22
4 IIpoekTupoBaHue [TpopaboTKa JIeKLIMOHHOTO 6 |IIK-6 Oripoc Ha 3aHATHSX,
aHTeHH MaTepuasa Ortuet 1o 1abopaTopHOU
T
OdopmiieHre 0TUETOB TI0 4 pabore
nabopaTopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
Ntoro 14
Wtoro 3a cemecTp 64
Ntoro 64

10. KypcoBas pabora

He npegycmotpeno PYII

11. PeiiTuHrOBasi cuCcTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

Tabnuiia 11.1 — basisibHbIe OLIEHKU [/l 37IeMEHTOB KOHTPOJIS

11.1. ban/ibHbBIE OLeHKH JAJIS1 3/IeMEeHTOB KOHTPOJIs

o . MakcumasbHbIN
o MakcrManbHbIH MakcrManbHbIH
DeMeHThI yueOHOMH Oasu 3a Iepuop Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuop,
JiesiTe/TbHOCTH mexay 2KT u Ha cemMecTp
Havasa cemectpa | Mexay 1KT u 2KT
KOHell ceMecTpa
7 ceMecCTp
Ornpoc Ha 3aHATUSX 8 8 4 20
Ortuet 1o 1abopaTopHOA 30 30 20 80
pabote
WToro Mmakcumym 3a 38 38 24 100
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nepyo/,

Hapacraroym utorom 38 76 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[Tepecuet 6asyI0B B OL|eHKU 3a KOHTPOJIbHbIE TOUKU Tpe/icTaB/eH B Tabuie 11.2.
Tabsmura 11. 2 — ITepecueT 6asiyioB B OLIEHKHU 3a KOHTPOJIbHBIE TOUKH

basnnbl Ha jaTy KOHTPOIBHOM TOUYKH Orenka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcuMMasibHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBbI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymmMbl 0asijioB B TPAAMLIMOHHYIO U MEXKIYHAPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAJAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annoB F (HeyznoBneTBOpUTEEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHBI

12.1. OcHoBHas /MTEparypa

1. TIIpumenenue I1O CST Microwave Studio 151 pacuéTa MUKPOBOJIHOBBIX aHTEHH U yCTPOUCTB
CBU: YuebHoe mocobue / ®areeB A. B. - 2014. 121 c. [DnexrpoHHbli pecypc] - Pexxum fgocryma:
http://edu.tusur.ru/publications/4877, nara obparenus: 23.01.2017.

2. YcrpotictBa CBY u anTeHHBI: YuebHoe mocobue / [Hlanruna JI. U., 3amorpuHckuii B. A. -
2012. 223 c. [OnekTpoHHbIi pecypc] - Pexxum pgoctyna: http://edu.tusur.ru/publications/712, pata
obpamenus: 23.01.2017.

3. Ycrpoiictea CBY u anTeHHbl. YacTh 2. AHTeHHbI: YueOHoe mocobue / Tommmn T T - 2012,
159 c. [OnexTponHbIit pecypc] - Pexxum gocryna: http://edu.tusur.ru/publications/736, mata obpareHwus:
23.01.2017.

12.2. lono/siHUTe/IbHAA IUTEpaTypa
1. Amnrenssl u ycrpoiictBa CBY: Yuebuuk s By3oB/ .M. BockpeceHckuit u ap. — M.: Pa-
nuorexHuka, 2006. — 375c¢. (Hamuue B 6ubmoteke TYCYP - 20 3k3.)

12.3 YuebOHO-MeTOgHUECKHE T0CO0HS

12.3.1. O6sa3aTenbHBbIE YUeOHO-MeTOqHYECKHE M0Co0us
1. Awntenns! u ¢puzepsr: COopHUK 3azau ¢ popmynamu u pernenusimy / Tomwn I T - 2012, 237
c. [OnekTponHbIi pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/2795, mara obGparieHust:
23.01.2017.
2. Ycrpoiictea CBY u aHTeHHBI: YuebHOoe Merogudeckoe rmocobue / Illanruna JI. WU,
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3amotpuHckuii B. A. - 2012. 163 «c. [OnekrpoHHbIi pecypc] - Pexum jgocrtyna:
http://edu.tusur.ru/publications/715, mara obpaijenus: 23.01.2017.

3. MukpoBo/iHOBasi TexHUKA. [IpsgmoyrosbHbIM BOMHOBOZ: MeToguueckre yKasaHUs K
naboparopHoii pabore [ MarucTpaHTOB, HarpapsieHusi 210400.68 «PaauoTrexHuKa», MpOGUIb
«MuKpOBO/THOBasi TexHUKa U aHTeHHbD» / Tommn I. I, TpybaueB A. A., ®areeB A. B. - 2014. 28 c.
[DnekTponHsii pecypc] - Pexum goctyma: http://edu.tusur.ru/publications/4879, mara o6paiijeHus:
23.01.2017.

4. MukpoBoyiHOBasi TexHUKa. KosblLieBoil JenvTenb MOLIHOCTU: MeTonuyeckre ykKas3aHUs K
nabopatopHoii paboTe [yii MaructpaHTtoB, HampaBieHusi 210400.68 «PaanoTtexHuka», mpodub
«MUKpOBO/THOBasE TeXHWKAa W aHTeHHbI» / TommH I. T., TpybaueB A. A., ®dareer A. B. - 2014. 29 c.
[DnekTponHsIii pecypc] - Pexkxum pgoctyma: http://edu.tusur.ru/publications/4880, mata obGparreHust:
23.01.2017.

5. MukpoBonHOBasi TexHrHKa. OObeMHBIN pe30HaTOp Ha OTpe3Ke BOJHOBOZAA: MeTofguueckue
yKa3zaHus K JlaboparopHOM paboTe s MarvucTtpaHToB, HaripaeieHusi 210400.68 «PaanoTexHUKa»,
nipoduis «MUKPOBOTHOBasI TeXHUKA U aHTeHHbI» / TommuH I T, TpyOaueB A. A., @ateeB A. B. - 2014. 28
c. [OnekTponHblii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4881, mara obGpairieHus:
23.01.2017.

6. OCHOBbI aBTOMAaTW3UPOBAaHHOTO IPOEKTUPOBAHUSI aHTEHHbIX cucTeM. Pa3upoBaHHas
aHTeHHasl peleTka: MeToanueckre yKa3aHUs K JlabopaTtopHOii paboTe 11l MaruCTPaHTOB, HalpaB/eHUs
210400.68 «PaguorexHuka», nmpoduib «MUKPOBOTHOBasA TeXHWKA M aHTeHHbD» / TomwH I T., Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrponHnmiii pecypc] - Pexum gocryma:
http://edu.tusur.ru/publications/4882, nata obparienus: 23.01.2017.

7. WccnenoBaHue XapaKTEePUCTUK MOJOCKOBBIX HarlpaB/eHHBIX OTBeTBUTeseH: PyKOBOACTBO K
naboparopHoii pabote / TotmmH T I'., KpaBuenko A. 1., ®@areeB A. B. - 2013. 25 c. [D71eKTpOHHBINA pecypc
] - Pexxum poctyma: http://edu.tusur.ru/publications/3744, nara obpamenus: 23.01.2017.

8. MWccnemoBaHue XapakTepUCTHK TIOJIOCKOBBIX Jle/IUTe/Ied MOLHOCTH: PyKOBOACTBO K
naboparopHoii pabore / Toumn I. T, ®areeB A. B. - 2013. 21 c. [DnekrpoHHbIii pecypc] - Pexum
poctyma: http://edu.tusur.ru/publications/3743, mara obpaijenus: 23.01.2017.

9. Ycrpotictea CBU U  aHTeHHBL: yueOHO-MeTOAMUEeCKOe TMocoOue 10  OpraHW3aruu
camocTtosTebHOM pabotel ctymenToB / TommH I T. - 2010. 42 c. [DnekTpoHHBIM pecypc] - Pexxum
noctyta: http://edu.tusur.ru/publications/7, nata obpamjenus: 23.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JINL] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUECKHEe MaTepyaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM pabOoThl 00yUaroIUXCs
Y3 4YKC/jia WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aalTUPOBAHHBIX K OTPAHUUYEHUSIM UX 3710POBbs U
BOCTIpUSITUS UH(MOPMAL[UH.

JIisi u1y ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JIisi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTeMBbI U Tpefyemoe
NMporpaMMHoe obecrieyeHue

1. 1. http://cst.com

2. 2. http://keysight.com

13. MarepHaibHO-TEXHHYECKOe 00ecrieueHne JUCIUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHATbHO-TEXHHUECKOMY 00eCIedeHHI0 U CILUTITHHBI

13.1.1. Marepua/ibHO-TEXHHYECKOe 00ecrieueHue /I JIeKIMOHHbIX 3aHATHI
1715t IpOBeZieHUsI 3aHATHM JIEKLIMOHHOTO TUIA UCTIONb3yeTCsl yuebHas ayUTOpUs, C KOJIMUeCTBOM
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TI0CA/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOU U CTaHjapTHOUN yueOHoM Mebenbto. VimeroTcs
Har/isiZiHbIe T0CoOUs B BU/ie Tpe3eHTaL|i 10 JIeKLUOHHBIM pa3/iesiaM JUCLUITUHBI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecreueHue /il MPaKTHYeCKUX 3aHATHI
YueGHO-UCCeOBaTebCKas Taboparopusi «MUKPOBO/HOBasi TeXHUKa», ayad. 328 PK. Pabouwne
MecTa 0060py0BaHbI KOMITbIOTEPAMU C BbIXOZIOM B VIHTepHeT U MakeToM MPUK/IaJHbIX ITPOrPaMM..

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT
YuebHo-UCcIefoBaTe/IbCKast 1abopatopust « MUKPOBOIHOBast TeXHHKa», ayd. 328 PK. Pabouue
MecTa 000pyZOBaHBl KOMIBIOTEpaMH C BbIXOZioM B MHTepHeT. JlaboparopHble paboThl 0becrieueHbI
MeTo/[i4e CKUMHU TI0COOUSIMU, B TOM UHCJIe B 37IEKTPOHHOM BU/IE.

13.1.4. MaTepua/IbHO-TeXHHYeCKOe o0ecrieueHue /ijisi CaMOCTOSITe/TbHOW PadoThI
[nsi camocTosTeNnbHOM paboThl HCIONb3yeTcss ydyeOHasi ayauTOpusi (KOMITBbIOTEDHBIM Kiacc),
pacriojiokeHHasgs 1o ajpecy 634034, r. Tomck, yn. Bepuwmnuza, 47, 3 stax, ayg. 324. Cocras
obopyznoBaHusi: yueOHast MeOesb; KOMITbIOTEpHI, rofk/moueHHbie K ceth MHTEPHET u oGecrnieunBaioT
JOCTYTI B 37IEKTPOHHYI0 MH(OPMAaI[IOHHO-00pa30BaTe/ibHy 0 Cpefly YHUBEPCUTETA.

13.2. MarepuanbHO-TeXHHYeCKoe ofecrnedyeHne JUCIHMITIMHBI /IS JIUI| C OTPaHUYeHHbIMH
BO3MO)XHOCTAIMH 3/0POBbS

OcBoenue JuCHUIIIMHBI ujaMu ¢ OB3 ocyliecTB/sieTcsi C UCIOMb30BaHUEM Cpe/iCTB 00ydeHust
0011[ero 1 CrielMasbHOTO Ha3HAYeHHUs].

[lpy oOyyeHUM CTyJI€HTOB C HapyLIeHUsIMM CJIyXa TIPeAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCW/IMBAIOILleH anmaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [JPYTMX TeXHUYeCKUX CpeJCTB
nipyveMa/miepesiaui yueOHoN MH(pOpMaIMK B AOCTYIHBIX (opMax Jjisi CTY[AeHTOB C HapyIlIeHUsIMU CJTyXa,
MOOUIBHOM cHUCTEMBbI OOyueHUsI [jisi CTYJe€HTOB C WHBAJMJHOCTBIO, TOPTaTUBHOM WH/YKLMOHHOMN
cucTeMbl. YueOHasi ayJUTOpusi, B KOTOPOM 00yuaroTCsi CTy[eHThbl C HapylleHWeM cjiyxXa, ob6opynoBaHa
KOMIBIOTEDHOW TEXHUKOM, ayJMOTEXHUKOW, BUJEOTEXHUKOW, 37eKTPOHHOM [JOCKOW, MY/JIbTUMENUNHON
CUCTEMOM.

[lpu obyueHWH CTy[E€HTOB € HapyIIeHHSIMH 3PeHUAMH I[IPeJyCMOTPEHO WCIIONb30BaHHE B
JIeKIIMOHHBIX U yueOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/laeHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha [JOCKe WY CJ/1aii/ia Ha 3KpaHe) MpU MOMOILIY BUeOyBenunTeNel /17151 yJjaJleHHOro MpoCcMoTpa.

[Tpu o0yyeHHH CTYJEHTOB C HapylLIeHUSIMH ONOPHO-/BUraTe/IbHOrO anmapara HCIo/Ib3yHTCS
asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MH(OPMAaLMM U [pyryve TexHUUecKue CpefiCcTBa MpueMa/repefadyut
yueOHOI MH(bOpPMaLMK B JOCTYIHBIX (opMax AJisi CTYeHTOB C HapylLleHUsMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOM CHCTeMbI 00yUeHHUsI /1JIs1 JIFOZiel C MHBAIMJHOCTBIO.

14. ®oHj O1eHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHMA K (OH/Y OIeHOUYHBIX CPEACTB U MeTOANYECKHEe PeKOMeH/Jal[uH

@®OoH/, OLEHOYHBIX CpEe/CTB W TUIIOBbIe KOHTPOJIbHBIE 3aJjaHUsi, WCIIO/b3yeMble Ji OLIeHKU
c(OpMUPOBAaHHOCTH ¥ OCBOEHMS 3aKpeIryieHHbIX 3a [JUCLIMIUTMHOM KOMIeTeHLUH TpU TMpOBeJeHUr
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|H T10 JUCIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

O6béM YacoB, MpefyCMOTPEHHBIX YUeOHBIM TJIAaHOM [/Isi U3yUeHUs! AWUCLUIUIMHBI, T03BOJISeT
OCBETUTh TOJBKO HauOosee Ba’KHbIe MOMEHTHI U PACKPBITh 0a30Bble TIOHSATHS TIPU UTEHUH JIEKI[UM.
[TosTOMy mMpW peanu3alMd TPOrpPaMMbl CTYAeHTbl [JO/DKHBI paboTaTh CaMOCTOSATENIbHO KakK IpU
TIOBTOPEHUU JIEKIIMOHHOTO MaTrepuasa, TaK W TIPU TIOATOTOBKE K /1a00pPaTOPHBIM M TPAKTHUeCKUM
3aHsiTUsAM. [nis  obecrieueHust 3(hGhEKTUBHOTO YCBOEHHsl CTY[eHTaMd MaTephajoB JUCLIATITUHEI
HEOOXOUMO Ha TIepBOM 3aHSTHM TIO3HAKOMHUTh WX C OCHOBHBIMU TIOJIOKEHUSIMA W TPeOOBaHUSIMU
paboueil TMporpammbl, C TOJJIeXKALUMUA H3yUeHUIO TeMaMH, CITUCKOM OCHOBHOM U [IOTIOJTHUTeTbHOU
JIUTEPATYPbl, C TIOJIOKEHUSIMU Oa/l/TbHO-PEUTUHTOBON CHU-CTEMBI OIIEHKM yCIleBaeMOCTH. Ha JieKiusix
HeoOxonuMO oOpalljaTb BHMMaHWe Ha OCOOEHHOCTH TIpUMeHeHHsi pacCMaTpUBaeMOro marepuasia B
TOC/IeIyIOIUX Kypcax, a Takke B Oyayiedt mpodeccroHanbHON [1esSTebHOCTA MaruCTpaHToB. [Iis
yBeJIMUeHUs] 3aMHTEePeCcOBaHHOCTH W TIOBBIIIEHUsT WX KOMIIETeHLMi cjieflyeT B yueOHOM Tipoijecce
TIPUMEHSITb UHTEPaKTUBHbBIE METO/IbI 00yUeHHs.
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14.2 TpedoBaHus K (POHY OLIEHOUHBIX CPE/ICTB /AJ/IfA JIUI] C OTPAaHUYEeHHBIMH BO3MO)KHOCTAMH

30pOBbA

,Z[J'IH CTyJeHTOB C HWHBAJIMJHOCTBIO IMPeAYyCMOTPEHbI MOOIIO/IHHUTE/IbHbI€ OIl€éHOYHbIe CpeaCTBa,
rnepeyveHb KOTOPBIX YKd3dH B Ta6111/1ue.

Tab6smna 14 — JlonoTHUTE/TbHBIE CPeCTBA OLeHMBAHUS

VISl CTYAEHTOB C HHBA/IMIHOCTHIO

Kateropuu cTyzieHTOB

Bu/ibl IOTIO/THUTETBHBIX O1[@eHOUHBIX
Cpe/iCTB

@®opMbI KOHTPOJISL ¥ OL[eHKH
pe3y/bTaToB 00yueHUst

C Hapy1lieHUsAMU
clyxa

TecTbl, MUCbMEHHBIE CAMOCTOSITE/TbHbBIE
paboThI, BOTIPOCHI K 3aYeTy,
KOHTPOJIbHBIE PabOTHI

[Tpeumyl1ieCTBEHHO NTMCbMEHHas!
NIpOBepKa

C HapylieHusIMuU
3peHus

CobecezioBaHue 110 BOIIPOCaM K 3auerTy,
OIpOC M0 TepMUHAM

[TpeumyliieCTBEeHHO yCTHas IIPOBepKa
(MHAUBUAYATBHO)

C HapylieHUAMU
OIOpPHO-
JIBUTaTe/IbHOr0
anrapara

PelieHue JUCTaHLMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEeHHbIe
caMocCTosATe/IbHbIe PabO0ThI, BOMPOCHI K
3ayeTy

[TpenMy111eCTBEHHO AUCTAHL[MOHHBIMU
MeTOoZaMU

C orpaHuyeHUsIMU 110
o01ieMe TUIUHCKUM
MOKa3aHUsIM

TecCTbl, NMCbMEeHHbIE CAMOCTOSITe/IbHbIE
paboTkI, BOTIPOCHI K 3a4eTy,
KOHTPOJ/IbHBIE PabOThI, YCTHBIE OTBETHI

[IperMyliieCTBEHHO IPOBepKa
MeTO/IaMU, UCXOZS U3 COCTOSIHUS
o0yuarolrierocst Ha MOMEHT TPOBEPKHU

14.3 MeToguueckHe peKOMeHJalMy 110 OL{eHOYHBIM CPeACTBaM JJIf JIUL] C OrPAaHUYeHHBIMU
BO3MO)XHOCTSIMH 3[{0POBbSI

Ons crynentoB ¢ OB3 mipegycMmarpuBaeTcst AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3aaHui
OLIEHOUHBIX CPe/ICTB, 8 UMEHHO:

B MeyaTHOU (hopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbIM LIpU(TOM;
B (hopMe 3/1IeKTPOHHOT'0 JOKYMEHTa;

METO/IOM UTeHHsI aCCUCTEHTOM 3a/jaHusl BCIYX;
TIpe/ioCTaBIeHHe 3a/laHusl C UCIIOMb30BaHKEM CypZoIiepeBo/ia.

CTyneHTaM C WHBA/JIMIHOCTBIO YBe/IMUMBAeTCs BpeMsi Ha TOJATOTOBKY OTBETOB Ha KOHTPOJIbHbIE
BOMPOCHL. [I1s1 TakKuX CTy[eHTOB MpeJyCcMaTpUBaeTCsl AOCTyMHas opma MpefoCTaB/ieHUs] OTBETOB Ha

3d/laHHsA, a MMEHHO!

MMMCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMIIBIOTEDE;
HabOp OTBETOB C MCI0/Ib30BaHUEM YC/IyT aCCUCTEHTa;
TnpeJicTaB/ieHre OTBETOB YCTHO.

I[Tpouienypa orjeHMBAaHUSI pe3y/IbTaTOB O0yuYeHHs] MHBAIWZOB T0 JUCLIMIUIMHE TpefyCMaTpyBaeT
rpefj0CTaB/ieHre uHGopMaluu B (opMax, aZjalTHPOBAHHBIX K OFPaHUYeHUSM UX 3[J0POBbsI U BOCTIPUATHS

VMH(pOopMaLu:

I[J'lﬂ JIMI] C HAPYII€HUAMMH 3PEHUA:

B (hopMe 371eKTPOHHOTO [JOKYMEHTa;
B IleyaTHOW (hopMe yBeIMYeHHBIM IIPUPTOM.

Jinisi iuL ¢ HapyLIeHUusIMM cjIyxa:

B (hopMe 3/71eKTPOHHOTO [JOKYMEHTa;
B reuatHo opme.

I[J'IH JINIY C HAPYII€HHUAMH OIIOPHO-ABUI'ATE€/IBHOI0 arrdpdra:

B (hopMe 3/IEKTPOHHOTO JOKYMEHTa;
B TeuaTHoi (opme.

[Tpu HeobXoAMMOCTH /1/1s1 00YUArOIUXCSI C MHBAJIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHHUsT MOXKET ITPOBOJJUTHCS B HECKOJ/ILKO 3TArlOB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
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[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r
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Pa3paboTumku:
— poueHT Kad. CBUuKP dareer A. B.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

MIPOEKTUPOBaHKe JleTasield, y3/10B U YCTPOUCTB
Pa/IMOTEXHUUECKUX CUCTEM B COOTBETCTBHUH C
TeXHUUeCKUM 3aflaHHeM C UCTI0Ib30BaHUeM
Cpe/ICTB aBTOMAaTH3aluy TIPOEKTUPOBaHUS

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO BBITIONIHATH MaTeMaThueCKOe HokeH 3HaTh - (GU3UUeCKre OCHOBBI
MoOZie/TMPOBaHKe 00BEKTOB U MPOLIECCOB T10 MOCTPOeHUs U PyHKLIMOHUPOBAHUS
TUIIOBBIM METOJMKaM, B TOM UKCJie C MUKDOBO/THOBBIX YCTPOMCTB U aHTEHH; ;
WCII0/1b30BaHNeM CTaHJapTHBIX [1aKeTOB Jo/mKeH yMeThb BBITIO/IHATH PacyeTsl C
TIPUKJIaJHBIX TIPOrpamMm VICII0/Ib30BaHMeM IIPUK/IaJHbIX TIPOrPaMm,
[TIK-6 TOTOBHOCTBIO BBIMNOJIHATE PacyeT U CBA3AHHLIE C ONPEAE/IEHUEM [IAPaMETPOB

MHWKDOBOJIHOBBIX YCTPONCTB U aHTEHH; ;
IorkeH BafieTb METOAAMH pacuyéTa
TIapaMeTPOB U XapaKTePUCTHK
MHUKPOBOJTHOBBIX YCTPOMCTB 1 aHTEHH,
OCHOBaMH MX pa3paboTKu U
TIPOEKTHPOBAHUSL. ;

OO1e XapakTepPUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OLI€EHUBAHUS KOMITETEHIMM Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeOpeTHYe CKUMU
3HAHUSIMH B TIpe/iesiax
r3yuaemMoi 06/1acTu C
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelIeHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Auana3’0HOM

BepeT oTBeTCTBEHHOCTH 3a

3a/au

YPOBEHbB) MIPOIIeCChI, 00IIHe MPAaKTUYEeCKUX YMEHWUH, | 3aBepllieHure 3a/1ad B
TIOHSITHSA B TIpejiesiax TpeOyeMbIX /ISl pELlIeHUsT | KCC/IeI0BaHUH,
n3yuyaemol obsactu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCITOCA0IMBAET CBOE

00/1aCTH HUCC/Ie[OBaHUS TIOBe/IEHHE K
obcTosITeNIbCTBaM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaeT 6a30BbIMU OO6nagaeT OCHOBHBIMHU PabGotaeT npu rnpsimom

0 (TTIOpOTOoBbIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH

YPOBEHbB) TSI BBITIOJTHEHHMS TTPOCTBIX

2 Peamu3anusi KOMIIeTeHI[UI

2.1 Komnerenmpusa ITK-1
[TK-1: crmtocoOHOCTBIO BBITIOJHATh MaTeMaTH4yeckoe MO/|e/IMpOBaHre 0ObEeKTOB U IMPOILECCOB TI0
TUTIOBBIM MeTOJVKAaM, B TOM UKCJIe C UCTI0/Ib30BaHUEeM CTaH/JapTHBIX [1aKeTOB NPUKJIa{HbIX IIPOrPaMM.
st bopMHUPOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIeCTBUTh Psifi 3TAINOB. DTarbl HOPMUPOBAHMS
KOMITeTEHLIMM, TIpUMeEHsieMble /i 3TOr0 BUJbl 3aHSITUM U HCIIO/b3yeMble CpPeACTBa OL€HUBAHUS
npe/icTaB/ieHbI B Tabsurie 3.
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Tabsuria 3 — OTariel HOPMUPOBAHUS KOMIIETEHI[UH 1 UCITO/Tb3yeMble CPeZICTBA OLeHUBAHUS

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OCHOBHBIE METO/IbI CaMOCTOSITE/IbHO MeTOZaMU pacuéTa
3TaroB pacuéTta mapameTpoB U OCYIIIeCTB/IATh rapaMeTpoB U

XapaKTepPUCTHUK MOCTaHOBKY 3aJjauu XapaKTepUCTHK

MHKDPOBOJTHOBBIX WCCIeJOBaHUS, MHKDOBO/THOBBIX

YCTPOMWCTB U aHTEHH (dhopMUpOBaHue Ti/laHa ero | yCTPOMCTB U aHTEHH,
peanu3aLuu, BIOOD OCHOBAMH WX pa3pabOTKu

METO/IOB UCC/IeIOBAHUSI U | U TIPOEKTUPOBAHMUS
00paboTKy pe3y/bTaToB

Bu/pl 3aHATHNR ¢ [IpakTrueckue * [IpakTuueckue * JlaboparopHbie
3aHATUS; 3aHATUS; 3aHATHS;
 JlaboparopHbie  JlabopartopHble » CamocrosiTenibHast
3aHATHUS; 3aHATHS; pabora;

e Jlekiuy; * Jlekiuu;
* CamocTosTesbHas * CamocTosiTe/ibHas
pabora; pabora;

Wcnonb3yembie * Ortyer 10 * Ortuer no * Ortyer 110

CpeAcTBa nabopatopHoii pabore; nabopatopHoii pabore; nabopatopHoii paboTe;

OLI€HMBaHNsA * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSAX; * 3auer;

* 3ayerT; * 3aueT;

dopMy/nvMpoBKa TOKasaTeseldd M KpUTepPUeB OLeHMBAHWS [JaHHOW KOMITeTEHLMM TpuBe/leHa B
Tabmuie 4.
Tabnuiia 4 — IToka3aTe/id M KpUTEPHUM OI[eHMBAHMsI KOMIIETeHI[MH Ha JTarnax

CocraB 3HaTb YmeTb Bnagets
OminuHo * OO6nagaet » O6nagaetr auarnaszoHoMm | * KoHTponupyeT pabory,
(BBICOKMI YPOBEHD) | (haKTUUeCKUMH U NIPAaKTUYeCKUX YMEeHUH, TIPOBOJUT OLIEHKY,

TeOpPeTUYE CKUMH TpeOyeMbIX /I/i Pa3BUTHSI | COBEPILIEHCTBYET
3HAHUSIMH B TIpeZiesiax TBOPUYECKUX PeIIeHUH, JercTBUs paboThI;
H3yyaeMoi 06/1acTH C abcTparupoBaHus
TIOHMMaHWEM TPaHML] nipobrewm;
TIPUMEHUMOCTH;
Xopomwo (6a30Belil | * 3HaeT akThl, » O6nagaer guanasoHom | * Beper
YPOBEHb) TIPUHIUIIBI, TIPOIIECCHI, NIPAaKTHUYECKUX YMEHUH, OTBETCTBEHHOCTbH 3a
oOI1TMe TTOHATHS B TpeOyeMbIX /sl pellleHus | 3aBepilieHue 3a7iad B
nipeziesiaXx U3y4aeMou oTipe/ie/IeHHBIX TIPOO/IEM | MCC/Ie[JOBaHUH,
obsacTy ; B 00/1aCTH HCC/IeZIOBaHMs; | TIPUCITOCA0/IMBAET CBOe
TOBeJIeHHe K
obcTosATeTbCTBAM B
pelieHUH TIpobeM;
YnosnersoputeneH | ¢ O6azaer 6a30BLIMU * OO6samaetT OCHOBHBIMH | * PaboTaeT npu npsMomM
0 (IoporoBeIi OOIIMMU 3HAHUSIMU; YMEHUsIMH, TpeOyeMbIMH | HaO/IoieHNY;
YPOBEHb) JI71sT BBITIOJTHEHUST
TIPOCTHIX 3a/1ay;

2.2 Komnerennus ITK-6
[TK-6: TOTOBHOCTBIO BBIMOJIHATH pacyeT W TPOEKTMPOBAHUE [eTajiel, Yy3/70B U YCTPOMCTB
pPaJOTEXHUUYECKHUX CUCTEM B COOTBETCTBUM C TEXHWUECKUM 3aJaHheM C HCIO0/b30BaHWEM Cpe/JCTB
aBTOMAaTHM3aL[My [MPOEeKTUPOBAHUS.
st bopMUpoOBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIIeTeHL|UM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM M UCIOJIb3yeMble Cpe/CTBa OLeHWBAHUS

CornacoeaHa Ha noprane Ne 11149 14



Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuija 5 — Orarbl

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBBI PabOThI BLIOMPAThH HaBbIKaMU MCI0/Ib30BaHUS
3TaroB TPUK/IAJHBIX TIPOTPAMM | CXeMOTEeXHHUYECKY0 Cpe/iCTB

JL71s1 IPOEKTUPOBaHUS peanu3aLuo aBTOMAaTHU3UPOBAHHOTO
MHKDPOBOJ/THOBBIX MHUKDPOBO/THOBBIX TIPOEKTHPOBAaHUS
YCTPOWCTB U aHTEHH YCTPOWCTB U aHTEHH; MHUKDPOBOJTHOBBIX

YCTPOMCTB U aHTEeHH

Buppbl 3aHATHI

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTesbHas
pabora;

 IlpakTuueckue
3aHATUS;

* JlaboparopHsbie
3aHATUS;

* Jlekumu;

* CamocTrosiTe/ibHas
pabora;

* JlaboparopHble
3aHATHS;

* (CamocTodTenbHas
paborta;

Wcnons3yemblie
CpeJCTBa
OLIeHUBaHUs

* Ortuet no
naboparopHoii pabote;
* Ornpoc Ha 3aHATHSIX;
* 3auerT;

e Ortuet 110

¢ Ortuet 110

naboparopHoii pabore;
* Onpoc Ha 3aHATHUSX;
* 3auer;

naboparopHoii pabore;
* 3auert;

dopMynMpoBKa TIOKa3aTe/ell ¥ KpUTEpHeB Ol|eHMBAaHUSI [JaHHOW KOMITETEHIIMU TpPUBEJeHa B
Tabmuie 6.
Tabsuiia 6 — ITokasaTesiu U KPUTEPHU OLIEHUBAHMsI KOMIIETEHI[MM Ha Tarax

CocraB 3HaThb YmeTb Bnanets
OminuHo * OOGnagaer * O6nagaer puarnazonom | ¢ KoHTponwmpyet pabory,
(BBICOKHMI YPOBEHb) | (haKTUUeCKUMH U MPaKTUYeCKUX YMEHUM, | TPOBOAUT OLIEHKY,

TeopeTHUeCKUMU TpebyeMbIX [/l pa3BUTHSI | COBEPILIEHCTBYET
3HAHUSIMU B TIpe/iesiax TBOPYECKUX pelleHuH, JecTBUSI paboThI;
M3yuaeMoi 06/1acTH C abcTparupoBaHust

TIOHUMaHWeM T'DaHUI] nipobsiem;

IMPUMEHMMOCTH;

Xopouio (6a30Belil | ¢ 3HaeT (axTsl, * OO6nazaer auaria3oHoM | * bepet

YPOBEHb) IIPUHITUTIIBI, TTPOLIeCChI, MpPaKTUUeCKUX YMEeHHH, OTBeTCTBEHHOCTD 3a
o0111e MTOHATHS B TpeOyeMbIX /I/isl peIlleHus | 3aBepliieHue 3a7iau B
nipefiesiax U3y4aeMou oripe/iesieHHBIX TIPOO/IEM | UCC/IeJOBaHUH,
obnacty ; B 00/1aCTH UCC/IeIOBAHMS; | TIPUCIIOCAbIMBAeT CBOe

ToBeJieHre K
o0CTOsTETHCTBAM B
pelleHruy mpobem;

YnosnetsopuTesnibH | ¢ O6sazaet 6a30BbIMI * OO6nagaer ocHOBHbIMU | * PaboTaet mpu rnpsiMom

0 (IoporoBbIi OOIIMMH 3HAHUSIMH; yMeHUsiMH, TpeOyeMbIMHU | HaOJroeHNY;

YPOBEHbB) JJTS1 BBITTOJTHEHMST

MPOCTHIX 34444,

3 TunoBbIe KOHTPOJILHbIE 3a/JaHUSA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHble MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB W (W/IK) OIbITa
JeSTe/IbHOCTH, XapaKTepu3yIOLUX STambl ()OPMHUPOBAaHUSI KOMIIETEHLIMH B Tpollecce OCBOEHUS
oOpa3oBare/ibHOM MPOTrpamMMbl, B C/IeyIOIIeM COCTaBe.
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3.1 Tembl 0OIPOCOB Ha 3aHATHUAX

— Onwucanue OOMMX TOAXOAOB K TIPOEKTUPOBAHWE MMKDPOBOHOBBIX YCTPOWCTB, aHTEHH,
aHTEHHBIX CHUCTEM.

— Os3Hakom/IeHHWe C MPOTrpaMMHBIMU TPOAYKTaMUA U UX BO3MOXKHOCTAMM /i TIPOEKTHPOBAHUS
MUKPOBO/THOBBIX YCTPOMCTB U aHTEHH.

— W3yueHue co3pgaHusi Mogeniell OTKPBITBIX U 3aKPbIThIX MHUKDPOBOJIHOBBIX —YCTPOMCTB.
Oco6eHHOCTH pacuéTa COCTAaBHBIX MUKPOBOJTHOBBIX YCTPOMCTB.

— OcobenHoctu 3/1eKTPOAMHAMUYE CKOTO MO/ie/TMPOBaHUS M3/TyYaroLux CUCTEM.
MojenupoBaHre aHTeHH U aHTEeHHBIX PeIIeTOK.

3.2 TemblI 1a00OpPaTOPHBIX PadoT
— TIpsAMOyTO/BHBINM BOTHOBOJ
— KorsblieBoii e/TuTesib MOIIIHOCTH
— OObeMHbBII pe30HaTOp Ha OTPe3Ke BOJHOBOZA
— WccnemoBaHre XapaKTePUCTHK TTOJIOCKOBBIX HAIIPaBIe€HHBIX OTBETBUTE el
— MWccnenoBanre XapaKTePUCTHK MOIOCKOBBIX e/TUTe e MOIIIHOCTH
— ®a3upoBaHHasi aHTeHHas! peleTKa

3.3 3auér

— 1. TlpuHuun pacuyéra HarpaB/IeHHOTO OTBETBUTE/SI Ha CBS3aHHBIX CTYNEeHUYaTbIX JIMHUAX
nepefauu 2. IlpyuHiun pacuéra TpaHcgopmaropa CONPOTUB/IEHHM Ha CTYMeHYaTbIX JTUHUSX Mepefaunt 3.
[TpuHumn pacuéra TpaHchopMaropa CONPOTHBIIEHMH Ha I/IaBHBIX JTUHUSX Nepefaud 4. [IpuHLun pacuéra
HarpaB/IeHHOIO OTBETBUTE/IS1 Ha TUIABHBIX CBSI3aHHBIX JIMHUSAX Mepefauu 5. [IpuHLuMI pacuéra Jenutesis
MOLLHOCTH CTYIIeHYaThIX JUHUAX nepefaun 6. [IpyuHmn pacuéra fennTenss MOLHOCTH TIaBHBIX JIMHUAX
repefady C pacrpefenéHHbIM pe3UCTUBHBIM cjaoeMm 7. IIpvHLMNO pacuéra HarpaB/IeHHOIO MOCTa Ha
BOJIHOBOJHBIX IMHUAX nepefaun 8. [IpuHimn pacuéra KoakCHa/JbHOM COIVIACOBAHHOM HArpy3kKM Ha
MJIaBHBIX JIMHUSIX mepefaud 9. IlpuHUMN pacuéTa KoaKCHaAbHOW COIVIaCOBAaHHOM Harpy3kd Ha
CTymneHYaThlX juHUSAX mepegaud 10. Tlpunnmn pacuéta dwistpoB CBY. 11. O6mue moaxoabl K
onTUMasibHOMYy TipoekTupoBaHuto CBUY-yctpoiictB 12. OneKTpouHaMHUueckoe Mo/le/TMpOBaHUe
ycrpoiicte CBU. Bo3MoXHOCTH TIporpaMMHOro obecriedeHusi. OCHOBHbBIE METO/bI pacyéTa.

4 Metognueckye MaTepHaJibl
[nsi obecrieueHusi mporiecca oOyueHHs U pelleHus 3a7ad 00y4yeHUsi MCIIOb3YIOTCS CIeAyIoIe
MaTepuarlbl:
— MeTOAUuYecKre Marepuasbl, OrMpefessitollie TMpPOoLeJypbl OLIEHWBaHUSl 3HAaHWW, YMeHUMH,
HaBBIKOB U (WIM) OMbITa [AeSITebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii TporpaMmel.

4.1. OcHoBHas /MTEparypa

1. TIIpumenenue I1O CST Microwave Studio 151 pacuéTa MUKPOBOJIHOBBIX aHTEHH U yCTPOUCTB
CBU: YuebHoe mocobue / ®areeB A. B. - 2014. 121 c. [DnexrpoHHbli pecypc] - Pexxum fgocryma:
http://edu.tusur.ru/publications/4877, cBo6oAHbIM.

2. YcrpotictBa CBY u anTeHHBI: YuebHoe mocobue / [Hlanruna JI. U., 3amorpuHckuii B. A. -
2012. 223 c. [DnekTpoHHbI pecypc] - Pexxum foctymna: http://edu.tusur.ru/publications/712, cBoG0AHBIH.

3. YcrpotictBa CBY u aHTeHHbl. YacTs 2. AHTeHHBI: YuebHoe mocobue / Toumn I T. - 2012.
159 c. [DnekTpoHHbIN pecypc] - Pexkum poctyma: http://edu.tusur.ru/publications/736, cBOOOIHBIM.

4.2. lonoHUTe/IbHAA IUTepaTypa
1. Amnrenssl u ycrpoiictBa CBY: Yuebuuk gs By30oB/ .M. BockpeceHckuit u ap. — M.: Pa-
nuorexHuka, 2006. — 375c¢. (Hamuue B 6ubmoteke TYCYP - 20 3k3.)

4.3. O0s3aTe/TbHBIE YUeOHO-MeToJuYeCKHe MoCco0us
1. Awntennsl u ¢puzepsr: CO0pHUK 3az1au ¢ popmynamu u pernenusmy / Tomwn I T - 2012, 237
C. [DnekTpoHHbIN pecypc] - PexxuMm goctyma: http://edu.tusur.ru/publications/2795, cBo60 HBIH.
2. Ycrpotictea CBU u aHTeHHBI: YueOHOe MeTtoauueckoe mocobue / Illanrmna JI. U,
3amorpuHckuii B. A. - 2012. 163 «c. [OnekTpoHHbli pecypc] - Pexum jgocTtyrma:
http://edu.tusur.ru/publications/715, cBoOOHBIIA.
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3. MukpoBo/iHOBasi TexHUKA. [IpsgmoyrosbHbIM BOMHOBOZ: MeToguueckre yKasaHUS K
naboparopHoii pabore [ MarucTpaHToOB, HarpapsieHusi 210400.68 «PaauoTrexHuKa», MpPOGUIb
«MuKpOBO/THOBasi TexHUKa U aHTeHHbD» / Tommn I. I, TpybaueB A. A., ®areeB A. B. - 2014. 28 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4879, cBob6oaHBIIH.

4. MuKpoBo/sHOBass TexHUKa. KosblLieBoW genvTesib MOLIHOCTHA: MeToauueckre ykKasaHUsS K
naboparopHoii pabore s MarucTtpaHToB, HarpapsieHusi 210400.68 «PaauoTrexHuKa», MNpOGUIb
«MuKpOBO/THOBasi TexHUKa U aHTeHHbD» / Tommn I. I, TpybaueB A. A., ®areeB A. B. - 2014. 29 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/4880, cBo60oAHBIIH.

5. MukpoBonHoBasi TexHruKa. OObeMHBIN pe30HaTOp Ha OTpe3Ke BOJSHOBOZAA: MeToguuecKue
yKa3zaHus K JlaboparopHOM paboTe s MarucTtpaHToB, HaripaeyieHusi 210400.68 «PaanoTexHUKa»,
nipoduis «MUKPOBOTHOBasI TeXHUKA U aHTeHHbI» / TommuH I T, TpyOaueB A. A., @ateeB A. B. - 2014. 28
c. [DnekTpoHHbIN pecypc] - PexxuMm goctyma: http://edu.tusur.ru/publications/4881, cBo60 HBIH.

6. OCHOBBI aBTOMAaTW3MPOBAHHOIO IIPOEKTUPOBAHUSA aHTEHHBIX cucTeM. Pas3rpoBaHHas
aHTeHHasi pellieTKa: MeToguuecKue yKa3aHusi K jabopaTopHoii paboTe /ijii MarCTPaHTOB, HarlpaBJeHUs
210400.68 «PamnorexHuKa», mpoduib « MUKPOBOIHOBasI TeXHUKA ¥ aHTeHHbI» / TommmH I T, Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHBIM pecypc] - Pexum pocrtyna:
http://edu.tusur.ru/publications/4882, cBo6GOHBIH.

7. MWccnenoBaHve XapaKTepUCTHK I10JIOCKOBBIX HarpaBleHHbIX OTBeTBUTeNel: PyKOBOACTBO K
naboparopHotii pabore / Tomun I T'., KpaBuenko A. 1., @arees A. B. - 2013. 25 ¢. [Dn1eKTpOHHbIN pecypc
] - Pexxum froctyma: http://edu.tusur.ru/publications/3744, cB060HBIHA.

8. MWccnemoBaHuve XapaKTePUCTHK TMIOJIOCKOBBIX Jle/TUTeNe MOLIHOCTHA: PyKOBOACTBO K
naboparopHoit pabore / TommwmH I T., dareeB A. B. - 2013. 21 c. [DnekTpoHHBIA pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/3743, cBo6oAHBIH.

9. Ycrpotictea CBU U aHTeHHBl: yueOHO-MeToAuMueckoe T1ocobue 10 oOpraHU3aluu
camocrosTesibHOM pabotel crygertoB / TommH I T - 2010. 42 c. [OnekTpoHHBIN pecypc] - Pexum
noctyma: http://edu.tusur.ru/publications/7, cBo6oAHbIIA.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. 1. http://cst.com
2. 2. http://keysight.com
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