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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokosn Ne 3 ot « 20 » 10 2016 1|
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3aBeayromumii obecreunBarolei Kad.
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Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
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npodeccop kad. CBUnKP Manpens A. E.
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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 MUKPOBOJTHOBBIX YCTPOWCTB U aHTEHH;;
— * MoJiyyeHWe 3HaHWM TI0 MeTO/aM pacyéTa MapaMeTpPOB M XapaKTePUCTUK MHUKDPOBOJIHOBBIX
YCTPOMCTB U aHTEHH, 110 OCHOBaM MX aBTOMaTU3UPOBaHHOTO MIPOEKTHUPOBaHUSL. ;

;
2. Mecto puciMiuidHbl B cTpyKType OITIOII
HOucuuruiiHa «CATTP MUKPOBOJTHOBBIX yCTPOUCTB U aHTeHH» (B1.B./]B.10.1) oTHOCUTCS K G10KY
1 (BapuaTvBHas 4acTh).
[TpepiiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMU  HaudajbHble 3HaHUS, SIBISIOTCA
c/iefyroLye JUCLUIIIMHBL YCTPOKWCTBA CBEPXBBICOKOUW YaCTOThI M aHTEHHBI.
[Tocnepyromymy AUCLATIZIMHAMY SIBJISTIOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AMCLUIUTUHBI

[Tpouecc n3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIeTeHLUi1:

— TIK-1 criocoOHOCTRIO BBITIONHATH MaTeMaTHUeCKoe MOjie/TMpoBaHHe OOBEKTOB U TIPOLIeCCOB
10 TUIOBBIM MeETOAUKaM, B TOM UYMC/Ie C WCIO/Ab30BaHWEM CTaH/JApPTHBIX I[1aKeTOB IIPUKJIaJHbIX
IIpOrpamwm;

— [IK-6 roToBHOCTBIO BBIMOJHATE pacyeT W MPOEKTUPOBaHWE JeTasel, y3/0B U YCTPOWCTB
pafiOTeXHUUECKUX CHUCTeM B COOTBETCTBMM C TeXHWUYECKUM 3aZlaHMeM C MCII0/Ib30BaHUEM CpefCTB
aBTOMaryv3aluu [POeKTUPOBaHKS;

B pe3synbrarte usyueHus JUCLIIIIMHBI CTYAEHT JAO/DKeH:

—  3HAaTh - (U3MYeCKUe OCHOBBI TOCTPOEHHS U (PYHKIIMOHUPOBAHMSI MUKPOBO/THOBBIX YCTPOMCTB
Yl QaHTeHH;

— yMeTb BBLIOJHATL pacyeTbl C WCIIO/Ib30BaHWEM IPUK/IQJHBIX IIpOrpaMM, CBfI3aHHbIE C
orpeje/ieHMeM IlapaMeTPOB MUKPOBOJIHOBBIX YCTPOMCTB U aHTEHH;

— BJaAeTb MeTOJaM{ pacyéTa NapaMeTpOB M XapaKTepUCTHUK MHUKPOBO/HOBBIX YCTPOMCTB U
aHTeHH, OCHOBaMH MX Pa3pabOTKH 1 TIPOEKTUPOBAHMSI.

4. O0beM ANCHMILIMHBI M BUABI Y4e0HOH padoThI
OOr11ast TPYJ0EMKOCTb JUCLIMTUIMHBI COCTAB/ISIET 3 3aUeTHBIX eIMHUIIBI U TIPe/ICTaB/IeHa B Tab/uIe

%além/lua 4.1 — Tpy#0eMKOCTb JUCLUTLIAHBI
Ne Bugpl yueOHOM fieaTeTbHOCTH 8 cemecTp Bcero EuHunibi
1 Jlekiumn 24 24 JacoB
2 JlabopaTtopHble 3aHATHS 36 36 yacoB
3 Bcero ayiuTOpHBIX 3aHATUM 60 60 4acoB
4 W3 HUX B MHTepaKTUBHOU (popme 13 13 YyacoB
5 CamocTosiTesibHas paboTa 48 48 4yacoB
6 Bcero (6e3 sk3ameHa) 108 108 YyacoB
7 OO6111ast TPyZJ0eMKOCTh 108 108 4yacoB
3 3 3.E

5. Copepxanue AUCIUILIUHBI

5.1. Pa3jenbl JMCHUIIMHBI 1 BU/IbI 3aHATHMN
Pazfenbl AUCLUTIIMHBI M BU/IBI 3aHATHH TTPUBE/IeHbI B Tabmmiie 5.1.
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Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI ¥ BUZBI 3aHATUN

= =
28
)
O a ~ <]
[=F = o = =~
= ) < o 9 = 5
= = = s = gz
5 = 5 3 )
Ne Ha3BaHus pa3zenoB JUCLUTIIVHBI =~ z 5 o 9 S
= 3 = 5o =
a. 3 n & S 2
o o ~ 'e‘ <
O o
< =
= T
)
1 | O6me moAxo/b! K TPOEKTUPOBAHUIO 4 0 4 8 IMK-1
MUKPOBO/THOBBIX YCTPOMCTB U aHTEeHH
2 | CucTemsl 3/71eKTPOAUHAMUYECKOTO 4 12 8 24 IIK-1, ITK-6
IIPOEKTUPOBaHUS
3 | IIpoekTrpoBaHKe MUKDPOBOTHOBBIX 8 12 22 42 [IK-6
YCTPOMCTB
4 | IIpoexTtrpoBaHue aHTEHH 8 12 14 34 [1IK-6
Nroro 24 36 48 108
5.2. CoaepikaHue pa3/je/ioB AUCHUIUIAHBI (M0 JIeKLUSAM)
CopeprkaHue pa3/iesioB AUCLUIIIVH (T10 JIeKLMSIM) TIpUBeieHO B Tabsurie 5.2.
Tabmuiia 5.2 - CopepykaHue pa3zieioB AUCLUTUIMH (TI0 JIEKI[USIM)
v g =
E 4 5
g Sz
CopeprkaHuve pasfie/ioB JUCLUTIIMHBI 10 = > T
HasBaHus pasgesnos ACP pash ACH s = =
NeKLUsM Y s o
S8 2 S
=S =
=Y Qg2
= o
8 cemecTtp
1 O61re MoAXoAbI K Onwucanue 001X TOAXOI0B K 4 IMK-1
MPOEKTUPOBAHUIO MUKPOBOJIHOBBIX MPOEKTUPOBaHUe MUKPOBOJTHOBBIX
YCTPOMCTB U aHTEeHH YCTPOUCTB, aHTEHH, aHTEHHBIX CUCTEM.
Ntoro
2 CucreMsl 3/1eKTpofrHaMUueckoro | O3HakomM/ieHue ¢ IporpaMMHbIMU [TK-1, ITK-
MPOEKTHUPOBAHUS MPOAYKTaMH Y UX BO3MOKHOCTSIMHU 15 6
MPOEKTHPOBaHUSI MUKPOBOTHOBBIX
YCTPOUCTB U aHTEHH.
Ntoro
3 [IpoekTrpoBaHMe MUKPOBOJIHOBBIX | VI3yueHue cO3[aHusi MO/ie/iel OTKPBITBIX [TIK-6
YCTPOICTB Y 3aKPBITbIX MUKPOBOJTHOBBIX YCTPOMCTB.
OcobeHHOCTH pacuéTa COCTaBHBIX
MHKDOBOJTHOBBIX YCTPOMCTB.
Nroro
4 IIpoeKkTUpOBaH1e aHTeHH Oco6eHHOCTH 37IeKTPOJUHAMUYE CKOTO [TIK-6
MO/Ie/IMPOBaHUs U3/IyYarollX CUCTEM.
MogenrpoBaHrie aHTeHH Y aHTEeHHBIX
pelleToK.
Ntoro 8
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Nroro 3a cemecTp 24

5.3. Pazgenbl AMCHUIUIMHBI M MEX/JUCIMII/IMHAPHBIE CBSA3M C 00ecneurnBarIUMH (MPeAbIAYIMMHA)
U ofecreurBaeMbIMH (MOC/TeYIOIAMH) JUCHHIUTHHAMH
Pa3ziesnibl JUCLIATIIMHBI M MEXXAUCIIUTUIMHAPHBIE CBSI3U C 00eCreuruBaroMu (MpeabIIyLuMKA) 1
obecrieuriBaeMbIMH (TTOC/IEAYIOLAMH) JUCIIUTUTMHAMU TIPeICTaB-/IeHbI B Tabuile 5.3.
Tabsuia 5.3 - Paszesibl AUCIUTUIUHBI M MEXK/IUCIUITAHAPHBIE CBS3U
Ne pa3zesioB JaHHOW JUCLIUTIIMHBI, /151 KOTOPBIX
Heo0X0oIMMO H3yueHre 00eCTIeYrBaroIUuX U
Ne Hanmenosanve AMCLUIIIMH o6ecreurBaeMbIX JUCLUATIAH

1 2 3 4

[IpefimecTByoLMe AUCLUTIIMHBI

1 YCTPOﬁCTBa CBerBbICOKOI‘/JI YaCTOThI U aHTE€HHBI + +

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBIX NMPHU U3yYeHUH JUCLHHUIUTAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMUPYEMbIX TPH W3yUEHWMW JUCLIMIUIMHBI, U BUJOB 3aHATHH
TipeZicTaBeHo B Tabsuiie 5.4

Tabmuma 5. 4 — CoOTBeTCTBUe KOMIETeHIMM W BU/OB 3aHATHH, (OPMHUDYeMBIX TpU H3yueHUU
VICLIUTI/TUHBI
Bubl 3aHATHI
3}
xR
: g
=
S T 2
=g 1 o
s [ag]
v § D CEU
= =5 % 2 DOopMBI KOHTPOJIS
s g 2 2
S = e =
N2 3 S
a, =
) Q
O o
: :
= S
IK-1 + + + Otuet o naboparopHoii pabore,
Ornpoc Ha 3aHATUSIX
ITK-6 + + + Ortuet 1o 1abopatopHoii pabore,
Ornpoc Ha 3aHATUSIX

6. InTepaKkTUBHBIE MeTOABI M (OPMBI OpraHu3aIuy 00yYeHHs
TexHO/MIOTUM MHTEepPaKTUBHOTO OOyueHMs] MU pa3HbIX (OopMax 3aHSATUM B uvacax IpUBeJEeHbI B

Tabnwe 6.1
Tabsuiia 6.1 — TeXHOIOTMM UHTEPAKTMBHOTO 00yUYeHMs TIPY pa3HbIX hopMax 3aHATHH B yacax

WHTepakTHBHBIe 1abopaTopHble | IHTepakTUBH
MeTtonbl P parop P Bcero
3aHATUA ble JIeKL|UU
[IpeseHTaruu € UCIOIb30BaHUEM 8 5 13
MyJIbTUMeZIMa C 00CyKaeHremM
Utoro 8 5 13

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT npuBezieHO B Tabwie 7.1.
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Tabmura 7. 1 — Copeprkanue 1abopaTOpHBIX paboT

3 <]
& z S
3 = =
Z 5
H C 6 6ot z = 25
as3BaHUs paszesoB oZieprkaHue J1abopaTopHBIX pa 2 =y
s | &S
2 ' O
= S
8 cemecTtp
2 Cucremsl 3nekTpoarHamuyeckoro | CST Microwave studio. OcCHOBBI paboThI. 12 [TK-1, TIK-
NIPOEKTHUPOBAHUA ViToro 1o |6
3 [IpoekTrpoBaHKWe MUKPOBOIHOBLIX | [IpsIMOYTOJIbHBIN BOTHOBOJ, 4 ITK-6
TPOMCTB o
yCTpOHC KonbLeBou fenvresib MOLLHOCTA
OOBbeMHBII pe30HATOp Ha OTpe3Ke
BOJTHOBOZIA
Ntoro 12
4 TIpoeKTUpOBaHUE aHTEHH WccnenoBanye XxapakTepUCTHUK 4 ITK-6
T0JIOCKOBBIX HarlpaB/IeHHbIX
OTBeTBUTeNIel
WccnenoBanne xapakTepuCcTHUK 4
T0JIOCKOBBIX Jle/IuTesIel MOIHOCTH
@da3npoBaHHasl aHTeHHas peLleTKa 4
Ntoro 12
Nroro 3a cemecTp 36

He npegycmorpeno PYII

8. IlpakTHueckue 3aHATUA

9. CamocrosiTesibHast padora

Buzpl camocTosiTeNlbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIUH TIpeJCTaB/eHbl B

tabmuie 9.1.
Tabmuria 9.1 - Bujbl caMocTosiTe/TIbHOM paboThl, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
A <
5 z S
o QE) E
Buibl caMOCTOSTeILHOM = > @
Haseanwus paspenos g " =" DOpMBI KOHTPOJIS
6 S 2
paboThI S) g g
=S a =
o o 2
= o
8 cemecTtp
1 O611Me MoAXoAbI K ITpopaboTKa JIEKIJMIOHHOTO 4 | TIK-1 Ornpoc Ha 3aHATUSIX
MPOEKTHUPOBAHUIO Marepuasa
MHKPOBOJTHOBBIX YToro 4
YCTPOWCTB U aHTEHH
2 Cucremsl ITpopaboTKa JeKIIMOHHOTO 4 | IIK-1, Ornpoc Ha 3aHATUSIX,
3/IEKTPOJJMHAMUYECKOTO | Marepuasa ITK-6 Otuet 0 1abopaTopHO
MPOEKTHPOBaHUS T
POEKTHpOBA OdopmiieHre 0TUETOB TI0 4 pabore
nabopaTtopHbIM paboTam
Utoro 8
3 IlpoekTrpoBaHue ITpopaboTKa JIEKIJMIOHHOTO [1K-6 Ornpoc Ha 3aHATUSIX,
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MUKPOBOTHOBBIX Marepuasna Ortuet 1o 1abopaTopHO
yCTpOHCTB OdopmreHue 0TUETOB T10 4 pabore
nabopatopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Utoro 22
4 TIpoekTupoBaHue [TpopaboTKa eKIIMOHHOTO 6 |IIK-6 Oripoc Ha 3aHATHSAX,
aHTeHH MaTepuasa Ortuet 110 1ab0opaTopHOM
OdopmiieHre 0TUETOB TI0 4 paore
nabopaTtopHbIM paboTam
OdopmiieHre 0TUETOB TI0 4
nabopaTopHbIM paboTam
Ntoro 14
Wroro 3a cemecTp 48
Ntoro 48
10. KypcoBas pabora
He mipegycmorpeno PYII

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIE OLleHKH /11 3/IEMEHTOB KOHTPO0JIs
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1s1 971IeMEeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcuManbHbIT MakcuManbHbIT
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT c| ©6as 3a mepuop,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
8 cemecTtp
Ornpoc Ha 3aHATUSAX 8 8 4 20
Otuer 110 /1Tab0OpaTOPHOM 30 30 20 80
pabore
Hapacraroiym urtorom 38 76 100 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka

> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha Aary KT 5

Ot 70% 10 89% oT MakcMManbHOW CyMMBI O6asioB Ha gary KT

4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
2

< 60% oT MakcuMasbHOM cyMMbl OansioB Ha gaty KT

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAAMIIMOHHYIO U MEXX/yHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEXYHAPOAHYIO OLIeHKY Tpe/cTaB/eH B Tabmuie
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11.3.
Tabnuia 11. 3 — ITepecueT cyMMbI 6a/IOB B TPAJULIMOHHYIO U MEXKYHAPOHYIO OLIEHKY

WToroBast cymma 6asios,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

9K3aMeH

5 (0T/IMUHO) (3aUTEHO) 90 - 100 A (oTrM4HO)
85-89 B (oueHs xopo11o)

4 (xopol1io) (3auTeHo0) 75 -84 C (xopo110)
70 -74
65 - 69 D (yaoBrieTBOpUTEHHO)

3 (YAOB/IETBOPUTEBHO) (3aUTEHO) 60 64 E (HocpeAcTaerio)
2 (HeYOB/IECTBODUTETHO) (He Hike 60 6asos F (HeyzmoB1eTBOPUTEJILHO)

3aUTeHO)

12. Yueb6Ho-MeTOAMYeCcKOe M HH(OPMAIHOHHOE 00ecreyeHHe AUCIUILTMHBI

12.1. OcHoBHas 1uTeparypa

1. TIlpumenenue I1O CST Microwave Studio 15 pacuéTa MUKPOBO/THOBBIX aHT€HH U YCTPOMCTB
CBY: YuebHoe mocobue / ®PateeB A. B. - 2014. 121 c. [DnekTpoHHbIi pecypc] - Pexxum goctyma:
http://edu.tusur.ru/publications/4877, cBob0gHBIA.

2. YcrpotictBa CBY u aHTeHHBI: YuebHoe mocobue / [anruna JI. U., 3amorpuHckuii B. A. -
2012. 223 c. [SnekTponHbIH pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/712, cBoboAHBIH.

3. Ycrporictea CBY u aHTeHHbl. YacTh 2. AHTeHHBI: YueOHoe rocobue / Tommn I T. - 2012,
159 c. [SnekTpoHHbIi pecypc] - Pexxum fgoctyma: http://edu.tusur.ru/publications/736, cBo6oAHBII.

12.2. lono/siHMTe/IbHAA JIMTepaTypa

1. Awntenssl u ¢uzgepsl: CO0pHUK 3azau ¢ popmynamu u perenussmu / Tomwmd I T - 2012, 237
c. [OnekrponnbIii pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/2795, cBoOOAHBIH.

2. Amnrennnl u ycrpoiictea CBU: Yuebnuk ans By3os/ [.. Bockpecenckuit u ap. — M.: Pa-
auoTexHuKa, 2006. — 375c¢. (Hammure B 6ubmoteke TYCYP - 20 3K3.)

3. Ycrpoiictea CBY wu aHTeHHBI: YueOHOe MeToguueckoe rocobue / Illanruna JI. W,
3amotpuHckuii B. A. - 2012. 163 «c. [DOnekrpoHHbIi pecypc] - Pexum jgocrtyna:
http://edu.tusur.ru/publications/715, cBo60AHBIH.

12.3. YueOHo-MeTOfHUECKOE MTOCOOHe ¥ MporpaMMHoe obecreueHue

1. MuxkpoBonHOBasi TexHUKA. [IpsimoyronpHBIM BOMHOBOZA: MeToanueckre yKasaHUs K
naboparopHoii pabore s MarucTpaHToOB, HarpapsieHusi 210400.68 «PaauotexHuKa», MNpohuiib
«MuKpoOBO/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, cBoboaHBIIH.

2. MukpoBo/HOBasi TexHUKA. KosbLleBOM [envTenb MOLJHOCTH: MeToiuuecKue ykas3aHUsl K
naboparopHoii pabore s MarucTpaHTOB, HarpapsieHusi 210400.68 «PaauotexHuKa», MNpoduIib
«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, cBo6oaHBII.

3. MukpoBonHoBasi TexHrnKa. OObeMHBIN pe30HaTOp Ha OTpe3Ke BOJSHOBOZAA: MeTofguuecKkue
yKa3zaHus K JlabopaTtopHOM pabore [is1 MarvuctpaHToB, HaripaeieHusi 210400.68 «PaanoTexHUKa»,
nipoduib «MUKPOBOTHOBasI TeXHUKA U aHTeHHbI» / TomuH I T, TpybaueB A. A., @ateeB A. B. - 2014. 28
c. [DnekTpoHHbIN pecypc] - PexxuMm goctyma: http://edu.tusur.ru/publications/4881, cBo60 HBIM.

4. OcCHOBbl aBTOMaTU3MPOBAHHOIO IIPOEKTUPOBAHUA AaHTeHHbIX cucTeM. Pa3upoBaHHas
aHTeHHasi pellieTKa: MeToguuecKue yKa3aHusi K jabopaTopHoii paboTe /il MaruCTPaHTOB, HarlpaBJieHUs
210400.68 «PagnoTexHuka», mpoduib « MUKPOBOTHOBAsI TeXHUKA W aHTeHHbI» / [ommH T T, Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHbIM pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/4882, cBobogHBII.

5. MWccnenoBaHue xapaKTepHCTHK IOJIOCKOBBIX HarpaB/eHHbIX OTBeTBUTesel: PyKOBOACTBO K
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naboparopHotii pabote / Tommun I ., KpaBuenko A. U., @arees A. B. - 2013. 25 ¢. [DneKTpOHHbIN pecypc
] - Pexxum froctyma: http://edu.tusur.ru/publications/3744, cB060HBIHA.

6. WccnemoBaHre XapaKTepPUCTUK TIOJIOCKOBBIX JefUTeNied MOLJHOCTH: PyKOBOACTBO K
naboparopHoit pabore / TomwmH I T., dareeB A. B. - 2013. 21 c. [DnekTpoHHBIA pecypc] - Pexxum
nocryma: http://edu.tusur.ru/publications/3743, cBo6oAHBIH.

12.4. Ba3bl AaHHBIX, UH()OPMALIOHHO CIIPABOYHbIE U MIOUCKOBbIe CUCTEMBI
1. 1. http://cst.com
2. 2. http://keysight.com

13. MaTepuaibHO-TEXHHYECKOe 00ecrieyeHue JUCIUTTHHBI
YuebHO-UCCIe0BaTebCKast labopatopusi «MUKPOBOTHOBas TEXHUKa», ayz. 328 PK.
Pabourie mMecta 0o0Opy/OBaHbl M3MEPUTENBHBIMUA TIPUOOpPaMU M KOMITbIOTEPAMU C BBIXOJOM B
Wnrepuet. JlabopatopHele paboTbl oOecrieueHbl MeTOAWYEeCKHMH T0COOUsMH, B TOM 4YHC/Ie B
3JIEKTPOHHOM BUJIE.

14. ®oHpA 011eHOYHBIX CPEe/ICTB
@OH/I, OLIeHOYHBIX CPe/ICTB IIPUBeleH B IIPU/IOKeHUH 1.

15. MeToauuecKre peKOMeH/JaliH M0 OPraHu3ali U3yUeHHUs] JUCHHIUTHHBI

OO6BEM UYacoB, TPEJYCMOTPEHHBIX Y4eOHBIM IJIaHOM AJIsI U3y4eHUsl JUCLUIJIMHBI, T03BOJISIET
OCBETUTh TOJIKO Haubosiee BaKHbIE MOMEHTbI U PacKpbITh 0a30Bble TIOHATHS TIPU UTE€HWU JIEKIWH.
[TosToMy TIpy peanM3aliud TIPOTPaMMbI CTYAEHTHI [JO/DKHbI PaboTaTh CaMOCTOSITEIbHO KakK TIpU
TIOBTOPEHWU JIEKIIMOHHOTO MaTepyasa, TaKk W TpU TIOATOTOBKe K J1abOpPaTOpPHBIM M TIpaKTU4eCKUM
saHaTUsAM. [Insi obecriedeHust 3(GEKTUBHOTO YCBOEHWs CTYAEHTaMHd MaTepHaoB AWCLUIUTAHBI
HeoOXOZIMMO Ha TEPBOM 3aHSTHM TI03HAKOMUTh WX C OCHOBHBIMHU TIOJIOKEHUSIMM M TpeOOBaHUSAMU
paboueii MporpamMMbl, C TIOJJIEKAIUMHA W3yYEHUI) TeMaMHd, CIMCKOM OCHOBHOH U [IOTIOIHUTE/TBHOU
JIUTEpaTyphbl, C TOJOXKEHUSIMH Oa/l/IbHO-PEHTUHTOBOM CH-CTEMbI OLIEHKHM ycrieBaeMocTH. Ha sekiusix
HeoOxoquMO oOpaijaTh BHMMaHWe Ha OCOOEHHOCTH TIPUMEHEeHUsl pacCMaTpUBAaeMOro Mmarepuana B
TOC/Ie[yIOIIMX KypcaX, a Takke B Oyfymieidl mpocdeccroHanbHOW [esTeNbHOCTH MarucTpaHToB. [ljisi
yBe/IMUeHUs] 3aMHTEPEeCOBAHHOCTH W TIOBBIIIEHWs WX KOMIIETEHIUH criefyeT B y4yeOHOM Iipolecce
TIPUMEHSITh MHTEPAKTUBHBIE METO/Ibl 00yUeHHsI.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKWI TOCYIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YIIPABJIEHVS U PAJTMOD/IEKTPOHUKW»
(TYCYP)

YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
CAIIP MHUKPOBOJ/IHOBBIX YCTPOMCTB U aHTEHH

YpoBeHb OCHOBHOI 00pa3oBaTe/ibHOM rporpaMmbl: bakanaBpuar

HaripaBnenue noArotoBku (crneruanbHOCTh): 11.03.01 PaguorexHuka

[Mpodunb: MUKPOBO/THOBAasi TEXHUKA U AHTEHHbI

dopma obyueHUs: OUHAsA

®akynbreT: PT®, Pagnorexunuecknii pakyabrer

Kadenpa: CBUuKP, Kadeapa cBepxXBbICOKOUACTOTHON U KBAHTOBOM PaiHOTeXHUKHU
Kypc: 4

Cemectp: 8

YuebHbIi 171aH Habopa 2015 roga

Pa3paboTumku:
— gporeHT Kad. CBUuKP ®arees A. B.

3aueT: 8 cemecTp

Tomck 2016
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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

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. ;

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

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

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmyHo (BeicOoKuH | ObnazmaeT dhaktrueckumu | ObaaeT fuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MIPAaKTUYeCKUX YMeHUH, TIPOBOZIUT OLIEHKY,
3HAHUSIMM B TIpe/iesiax TpeOyeMbIX /JIs1 Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TTOHUMaHWeM TPaHUI] abcTparupoBaHust
MIPUMEHUMOCTH nipobeM
Xoportio (6a30Bbiii | 3HaeT (GakThl, NPpUHIUIEL, |O6MagaeT qUara3oHOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHbB) TIpOLIeCChl, 00IIMe TIPaKTHUUeCKUX YMEHUH, 3aBepllIeHHe 3a/1au B
TIOHATHS B Tpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi obacTu orpeZie/IeHHBIX TIP00JIeM B | IPUCTIOCabIMBaeT CBOe
obsacTu UccieOBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnosnetBopuTenbH | ObnazaeT 6a30BbIMU OO6saiaeT 0CHOBHBIMU PaboraeT npu rpsiMomM
0 (TTIOpOTOoBbIi OOIIMMH 3HAHUSIMU yMeHUsIMU, TpeOyeMbIMU | HaO/TFOIeHUH
yPOBEHb) 7151 BBITIOJTHEHHST TIPOCTBIX
3ajay

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

YCTPOMWCTB U aHTEHH

CocraB 3HaTb YMmeTb Bnagets
CopeprkaHue OCHOBHBIE METO/IbI CaMOCTOSITE/IbHO MeTOZaMU pacuéTa
3TaroB pacuéTa napameTpoB 1 OCYLL[eCTBJISITh rapamMeTpoB U

XapaKTepPUCTHUK MOCTaHOBKY 3aJjauu XapaKTepUCTHK
MUKDPOBOTHOBBIX WCCJIeIOBaHMUS, MHUKDPOBOJTHOBBIX

dhopMUpoBaHue TI7laHa ero
peanu3aLuu, BIOOD
METO/IOB UCC/IeZIOBaHUS U
00paboTKy pe3y/bTaToB

YCTPOMWCTB U aHTEHH,
OCHOBaMH WX pa3paboTKu
Yl TIPOEKTUPOBAHKUS

Bupp! 3aHaTHM

* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHSTHS;
* VIHTepaKTUBHbIE
JIeKIUH;

* JlaboparopHble
3aHATHUS;

* Jlekuuy;

* CamocTrodTesbHas
pabora;

* VIHTepaKTHUBHbIE
nabopaTopHbIe 3aHATHUS;
* VIHTepaKTUBHbIE
JIeKIVH;

* JlabGopartopHble
3aHATHS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* VIHTepaKTUBHbIE
nabopaTopHbIe 3aHATHS;
* JlaboparopHbie
3aHATHS,

* (CamocTodTebHas
paborta;

Ucronb3yembie
cpefcTBa
OLleHUBaHUs

* Ortyet no
naboparopHoii paborTe;
* Oripoc Ha 3aHATHSX;
* 3auerT;

* Otyer no
naboparopHoii pabore;
* Omnpoc Ha 3aHATHUSAX;
* 3aueT;

* Otyet no
naboparopHoii pabore;

e 3auert;

(I)OPMYIII/IPOBK&I roKazaTtesield u KpUTepHUEB OLI€EHUWBAHUA AaHHOﬁ KOMITIeTeHIIUX TIpUBEAE€HA B

Tabsure 4.
Tabsuiia 4 — ITokasaTe/iM U KDUTEPUU OLIEHUBAHKsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaTb YmeTb Bnagets
OminuHo * OOGnagaer * O6nagaetr auamnazonom | * KoHTponwmpyeT pabory,
(BBICOKMIA YPOBEHb) | (pakKTUUeCKUMU U MPAaKTHUYECKUX YMEHMUH, MIPOBO/IUT OLIEHKY,
TeopeThye CKUMH TpeOyeMbIX /I/isk Pa3BUTHSI | COBEPILIEHCTBYET

3HAHUSIMU B TIpe/iesiax
M3yuaeMoi 06/1acTH C
TIOHUMaHWeM T'DaHUI]

IPUMEHUMOCTH;

TBOPYECKHX pellIeHuH,
abcTparupoBaHus
ripo6siem;

JlericTBUsE paboThI;

Xoportio (6a30BbIit

* 3Haet (haKThl,

* OO6nazaet AMana3oHOM

* beper

MPOCTHIX 34444,

YPOBEHb) TIPUHLIUTIBI, TTPOLIECCHI, MPaKTUUeCKUX YMEHUH, OTBETCTBEHHOCTb 34
o0111e MTOHATHS B TpeOyeMbIX /I/isl PeIlleHus | 3aBepllieHue 3a7iau B
npejieiax u3ydyaemMom oTpe/ie/IeHHbIX TIPO0JIEM | KCC/Ie[OBaHUH,
obmacty ; B 00/1aCTH UCC/IeIOBAHMS; | TIPUCIIOCAbIMBaeT CBOe

MOBeieHHe K
obcTosATeILCTBAM B
pelieHrU TIpobIeM;

YnosneTBopuTenbH | o O6sagaeT 6a30BLIMU * OO6nazaet ocHOBHBIMU | ¢ PaboTaeT rpu mpsiMom

0 (TToporoBbIv OOIIIMMH 3HAHUSIMH; yMeHUsIMH, TpeOyeMbIMHM | HaOJIroieHNY;

yPOBEHbB) TSI BBITIOJTHEHUST

2.2 Komnerennus ITK-6

[TK-6: TOTOBHOCTBIO BBIMOJIHATH pacyeT W TPOEKTMPOBAHUE [eTajiel, Yy3/70B U YCTPOMCTB
pPaJuOTEXHUUYECKHUX CUCTEM B COOTBETCTBUM C TEXHWUECKUM 3aJaHheM C HCIO0/Ib30BaHWEM Cpe/CTB
aBTOMAaTH3aL[My [MPOEeKTUPOBAHUS.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/IeHbI B Tabsurie 5.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIOb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 5 — Orarbl

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue OCHOBBI PabOThI BLIOMPAThH HaBbIKaMU MCII0/Ib30BaHUS
3TaroB TPUK/IQJHBIX TIPOTPAMM | CXeMOTEeXHHUYECKY0 Cpe/iCTB

JL71s1 IPOEKTUPOBaHUS peanu3aLuio aBTOMAaTHU3UPOBAHHOTO
MHKDPOBOJ/THOBBIX MUKDPOBOJ/THOBBIX TIPOEKTHPOBAHUS
YCTPOWCTB U aHTEHH YCTPOWCTB U aHTEHH; MHUKDPOBOJTHOBBIX

YCTPOMCTB U aHTEeHH

Buzpbl 3aHATHI

* lHTepakTUBHBIE
nabopaTopHbIe 3aHSITHS;
* lHTepakTUBHBIE
JIeKLUY;

* JlaboparopHbie
3aHATUS;

* Jlekuuuy;

* CamocTrodTenbHas
pabora;

* NHTrepakTuBHbIE
nabopaTopHbie 3aHSTHUS;
* NHTrepakTuBHbIE
JIeKLIUY;

* JlabopaTopHbie
3aHATHUS;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* lHTepakTUBHBIE
nabopaTopHbie 3aHSITHS;
* JlaboparopHble
3aHATHS;

* CamocTodTe/bHast
pabora;

Wcnons3yemble
CpeJCTBa
OLIeHUBaHUs

* Otyet no
nabopatopHoii pabore;
* Ornpoc Ha 3aHATHSIX;
* 3ayerT;

* OtyeT no
nabopatopHoii pabore;
* Onpoc Ha 3aHATHUSX;
* 3auer;

* Otyet no
nabopatopHoii pabore;
* 3auert;

@®opMy/nMpoBKa TOKa3aTejeil W KpUTepreB OLeHMBaHUS [JaHHOMN

KOMITIETEHLIMN TIpMBEJEHA B

Tabmmie 6.
Tabmuiia 6 — IToka3aTe/iM M KpUTEPHM OLleHMBAHMsI KOMIIETeHI[MH Ha JTarnax
Cocras 3HaTb YMmetb Bnagets
OminuHo * Ob6nagaer * O6nagaer auana3zoHoMm | * KoHtponupyeT pabory,
(BBICOKMI YPOBEHb) | (haKTUUeCKMMH U NPAKTUYECKUX YMEHHM, | TPOBOAUT OLIEHKY,
TeopeTuYeCKUMHU TpeOyeMbIX /I/isl Pa3BUTHSI | COBEpILIEHCTBYeT

3HAHUSIMU B TIpe/ienax
u3ydaeMoii 06macTu ¢
TIOHUMaHWeM T'DaHUI]

TIPUMEHHUMOCTH;

TBOPUECKUX peLlIeHuH,
abcTparupoBaHus
npobrewm;

JIeNCTBUS pabOTHI;

Xopotiio (6a30BbIii

* 3HaeT (aKThI,

* OO6mnazsaeT AMANIa30HOM

* Beper

MPOCTHIX 3a44d4,

YPOBEHb) TIPUHIIUIIBI, TIPOLECCHI, NPAaKTHUYECKUX YMEHMUH, OTBETCTBEHHOCTb 3a
o0lI[1e TIOHATHS B TpebyeMbIX [I/is pellieHus | 3aBepilieHue 3a/au B
nipeziesiax U3y4yaeMou oripe/ie/IeHHBIX TTPOOIEM | MCC/Ie[JOBaHUH,
obstacTy ; B 00/1aCTH UCC/I/IOBAHMS; | TIPUCIIOCAbIMBaeT CBOe

TOBeJIeHHe K
obcTosATeTbCTBAM B
pelleHUU TIpobeM;

YnosneTBopuTenbH | o O6agaeT 6a30BLIMU * OO6namaet OCHOBHBIMH | * PaboTaeT mpu npsMomM

0 (1oporoBeIi OOIIMMH 3HAHUSIMU; YMEHUSIMH, TpeOyeMbIMH | HaO/II0ieHNY;

YPOBEHbB) TSI BBITTOJTHEHMSI

3 TunoBble KOHTPO/IbHbIE 3a/{aHUA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHble MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHH, HaBBbIKOB U (W/IK) OIbITa
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JesiTe/IbHOCTH, XapaKTepU3yHIIUX JTarbl  (OPMUPOBaHUS KOMIIETEHIIMM B TpoOLjecce OCBOEHHs
oOpa3oBare/bHOM MPOrpamMMbl, B C/IeYIOIIIeM COCTaBe.

3.1 Tembl OIPOCOB HA 3aHATUAX

— Onwucanve 0OMMX TIOAXOAOB K TPOEKTUPOBAaHWE MUKDPOBOHOBBIX YCTPOWCTB, aHTEHH,
aQHTeHHBIX CUCTEM.

— Os3Hakom/ieHHWe C MPOTrPpaMMHBIMHU TIPOJAYKTaMHA U UX BO3MOXKHOCTSMM [1JIs TIPOEKTHPOBAHUS
MHKDPOBOJ/THOBBIX YCTPOMCTB Y aHTEHH.

— W3yueHue co37aHusi Mojiesiel OTKDBITBIX U 3aKPbITBIX MHKDOBOJHOBBIX YCTPOMCTB.
Oco6eHHOCTH pacuéTa COCTAaBHBIX MUKPOBOJTHOBBIX YCTPOMCTB.

— OcobenHoctu 3/IeKTPOAMHAMUYE CKOTO MO/ e/TMPOBaHNUS 15EY VA E1011170'¢ CUCTEM.
MopenvupoBaHye aHTeHH Y @aHTEHHBIX PeLLeTOK.

3.2 Tembl /1a0OpPaTOPHBIX PadoT
— CST Microwave studio. OcHOBBI paboTBHI.
— TIpsAMOYTOMbHBIM BOTHOBO/,
— KonblieBoii feuTenb MOLHOCTH
— OOBeMHbBINM pe30HaTOp Ha OTPe3Ke BOTHOBOZA
— HWccnemoBaHre XapaKTePUCTHK TTOJIOCKOBBIX HAIllPAaB/IeHHBIX OTBETBUTEIEH
— HWccnenoBaHre XapaKTepUCTHUK TTOJIOCKOBBIX JleiuTesiell MOIITHOCTH
— da3upoBaHHas aHTeHHas pelleTKa

3.3 3auét

— 1. IlpuHyun pacyéra Hanpas/JIeHHOIO OTBETBUTE/IS Ha CBSA3aHHBIX CTYIEHUYATbIX JIMHUAX
nepefauu 2. IlpyHiun pacuéra TpaHc(opmaropa CONPOTUB/IEHMM Ha CTYMeHYaTbIX JTUHUSX Tepefauu 3.
[TpuHuMn pacuéra TpaHchopMaropa CONpOTHBIIEHMH Ha IM/IaBHBIX JIUHUAX Nepefaud 4. [TpuHLun pacuéra
HarpaB/IeHHOI'O OTBETBUTE/IS1 Ha TUIABHBIX CBSI3aHHBIX JIMHUSAX Mepefauu 5. [IpuHLuMIT pacuéra Jenutesis
MOILIHOCTH CTYIIeHUYaThIX JIMHUAX nepejaud 6. IIpyuHImn pacuéra genuresiss MOLHOCTH IJIaBHbBIX JIMHUAX
repefiad C pacrpefenéHHbIM pe3UCTUBHBIM cjaoeMm 7. IIpyHIMNO pacuéra HarpaB/eHHOIO MOCTa Ha
BOJIHOBOJHBIX IMHUAX nepefaud 8. [IpuHimn pacuéra KOakCHaJbHOM COIVIACOBAHHOM HArpy3KM Ha
M/IaBHBIX JIMHUSIX mnepefaud 9. IlpuHUMN pacuéTa KoakCHMaAbHOW COIVIaCOBAHHOM Harpy3kKd Ha
cTyreHuYatelx uHUAX mepefaud 10. Ilpuniun pacuyéra ¢wmmsrpoB CBY. 11. O6mume mogxoabl K
onTMManbHOMYy MpoekTupoBaHuio CBY-yctpoiictB 12. DneKTpoguHaMHueckoe MOZe/TupoBaHue
ycrpoiicts CBU. Bo3MokHOCTH TIporpaMMHOro obecriedenusi. OCHOBHbBIE METO/bI pacyéTa.

4 MeToanyecKne MaTepHasibl
Inst obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIAYIOIIe
MarepHuaJIbl:
— MeTOoAuYeCcKre MaTepuasbl, ONpejessiollye TpoLeypbl OLIeHMBaHUsS 3HaHWM, YMeHWH,
HAaBBIKOB U (WIM) ONbITa [eATeSbHOCTH, XapaKTepU3yHOIUX 3Tarnbl (Op-MUPOBaHHS KOMITETEHLHH,
corsacHo 11. 12 paboueii TporpaMMbl.

4.1. OcHoBHas UTEeparypa

1. TIpumenenue 10 CST Microwave Studio st pacuéTa MUKPOBO/THOBBIX aHTeHH U YCTPOMCTB
CBY: YueGHoe mocobue / ®PateeB A. B. - 2014. 121 c. [DnekTpoHHbI pecypc] - Pexxum gocryma:
http://edu.tusur.ru/publications/4877, cBOOGOHBIT.

2. Ycrpoiictea CBY u aHTeHHBI: YueOHOe rocobue / Illanruna JI. U., 3amotpuHckuit B. A. -
2012. 223 c. [SnekTpoHHbI pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/712, cBobOAHBIH.

3. Ycrpoiictea CBY u anTeHHbl. YacTh 2. AHTeHHBI: YueOHOoe mocobwue / TommH I T - 2012.
159 c. [DnekTponHbIH pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/736, cBOOOAHBIH.

4.2. lonoHUTe/IbHAA IMTepaTrypa
1. Awntenssl u ¢uzgepsl: COopHUK 3azau ¢ Gopmysnamu u perenusmu / TomwmH I T - 2012, 237
c. [OnekrponnbIii pecypc] - Pexxum poctyna: http://edu.tusur.ru/publications/2795, cBoOOAHBI!.
2. Amnrennnl u ycrpoiictea CBU: Yuebnuk ans By3os/ [.. Bockpecenckuit u ap. — M.: Pa-
auoTtexHuKa, 2006. — 375c¢. (Hammure B 6ubmoteke TYCYP - 20 3K3.)
3. Ycrpoiictea CBY wu aHTeHHBI: YueOHOe Meroguueckoe rmocobue / Illanruna JI. W,
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3amotpuHckuii B. A. - 2012. 163 «c. [OnekrpoHHbIi pecypc] - Pexum jgocrtyna:
http://edu.tusur.ru/publications/715, cBo60oAHBIH.

4.3. YueOHO-MeToANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. MuxkpoBonHOBasi TexHUKA. [IpsmoyronpHeIM BOMHOBOZA: MeToanueckre ykKasaHus K
nabopatopHoii paboTe [y MarucTpaHTtoB, HampasieHusi 210400.68 «PaauoTexHuKa», MpodUib
«MWUKpOBO/IHOBasi TexHUKa U aHTeHHbD» / TommH I. I, TpybaueB A. A., ®areeB A. B. - 2014. 28 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4879, cBoG0JHBIT.

2. MukpoBoyiHOBasi TexHUKa. KosibLleBOM [envTenb MOLJHOCTH: MeToanuecKkue ykKasaHUsl K
nabopatopHoii paboTe [y MarucTpaHTtoB, HampasieHusi 210400.68 «PaauvoTexHuKa», MpodUib
«MWUKpOBO/IHOBasi TexHUKa U aHTeHHbD» / TommH I. I, TpybaueB A. A., ®areeB A. B. - 2014. 29 c.
[DnekTponHbIi pecypc] - Pexxum goctymna: http://edu.tusur.ru/publications/4880, cBo60JHBIT.

3. MukpoBonHoBasi TexHrHKa. OObeMHBIN pe30HaTOp Ha OTpe3Ke BOJSHOBOZAA: MeTojguueckue
yKa3aHus K jaboparopHoii paboTe [ MarucTpaHTtoB, HampaBieHusi 210400.68 «PaguoTexHMKa»,
nipoduis «MUKPOBOTHOBasI TeXHUKA U aHTeHHbI» / [omuH I T, TpybaueB A. A., @ateeB A. B. - 2014. 28
c. [DnekTpoHHbIN pecypc] - Pexkxum goctyma: http://edu.tusur.ru/publications/4881, cBo60 HBIM.

4. OcCHOBbl aBTOMaTU3MPOBAHHOIO IIPOEKTUPOBAHUA AaHTEeHHbIX cucTeM. Pa3upoBaHHas
aHTeHHas pelleTka: MeToauueckre yKaszaHUs K JlabopaTopHOU paboTe s MarCTPaHTOB, HalpaB/IeHUs
210400.68 «PagnorexHuka», mpoduib « MUKPOBOTHOBAsI TeXHUKA W aHTeHHbI» / [ommH T T, Tpybaues
A. A, dareee A. B. - 2014. 33 «c. [DnekrpoHHBIM pecypc] - Pexum pocrtyna:
http://edu.tusur.ru/publications/4882, cBob0gHBbII.

5. MWccnenoBaHue xapakTepHCTHK IOJIOCKOBBIX HarpaB/eHHbIX OTBeTBUTesel: PyKOBOACTBO K
naboparopHoii pabore / ['omuH I T, KpaBuenko A. U., ®ateeB A. B. - 2013. 25 c. [DneKTpoHHBII pecypc
] - Pexxum froctyma: http://edu.tusur.ru/publications/3744, cBo60gHBIMA.

6. UWccnemoBaHve XapakTepUCTUK IIOJIOCKOBBIX JelUTeNed MOLJHOCTH: PyKOBOACTBO K
naboparopHoii pabote / ToumH I. T., ®areeB A. B. - 2013. 21 c. [DnekrpoHHbIi pecypc] - Pexum
pocryna: http://edu.tusur.ru/publications/3743, cBoOOAHBIA.

4.4. Ba3bl JaHHBIX, THPOPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI
1. 1. http://cst.com
2. 2. http://keysight.com
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