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PABOYA A [TPOI'PAMMA JJTUCTIUTIJIMHBI
OcCHOBBI HAYyYHO-HCC/Ie10BATEIBCKON padoThl cTyAeHTOB B cemecTpe (I'TIO-1)

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT
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1 Jlexnn 24 24 4acoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 60 60 4acoB
4 CamocTosiTenbpHas padboTa 48 48 4acoB
5 Bcero (0e3 ax3aMeHa) 108 108 4acoB
6 OO0m1as Tpy10eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auet: 4 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokos Ne 9 oT « 24 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnermanbHocTH) 11.03.01 Pagnorexnuka, yreepxkaeanoro 06.03.2015 roma, paccMoTpeHa u of0-

Opena Ha 3acenanuu kapeapslt CBUuKP «_ » 20 rona, mpoTokon No
PazpaboTunk:
noueHt kap. CBYUuKP A. 1O. Ilonkos

3aBenyromuii odecrieunBaroien kag.
CBYuKP C. H. IllapanroBuu

Pabouast mporpaMMa TUCIUIIIMHBI COTJIacOBaHa ¢ (paKkyJIbTETOM U BBITyCKarolel kadenpoii:

Hexan PT® K. 1O. Ilomoga
3aBenyromnuii BeITycKaroten kag.

CBYuKP C. H. llapanroBuy
OKCIEPTHI:

JlonieHT Kadenpbl CBEpXBbICOKOYA-
CTOTHOM M KBAHTOBOH paIMOTEXHUKHU
(CBYuKP) A. 1O. ITomnkos

3aBemyromuii kKadeapon CBEpXBHICO-
KOYaCTOTHOM M KBAHTOBOM pajinoTex-
Huku (CBUuKP) C. H. lllapanroBuu
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Lenbro n3ydenust AUCIUIUTHHBI « OCHOBBI HAyYHO-HMCCIIEIOBATEIbCKON PAaOOThI CTYJICHTOB B CEMeE-
ctpe (I'TIO-1)» B pamkax TpynmnoBOro MpOeKTHOTO 00y4YEeHUs SBISETCS MPAKTUYECKOE 3aKpeIUieHne 3Ha-
HUW U HAaBBIKOB MPOEKTHOM, HAYYHO-UCCIEAOBATEIbCKON M OpPraHU3allMOHHON AEATEIHHOCTH B paMKax
npodeccuoHaANBHBIX 3a/1a4 1o HanpasieHuto noarorosku 11.03.01 "Pagnotexnuka"

1.2. 3agaun IMCHMIIINHBI
—  * IIOJy4YeHHE HEOOXOAMMBIX 3HAHUM 1O OCHOBAM palOThI ¥ PYHKIIMOHUPOBAHUS MHUKPOBOJIHO-
BBIX YCTPOMCTB U aHTECHH;
— ¢ [OJIy4eHHE 3HAHUU MO0 METOoJaM pacyéTa MapaMeTpoOB U XAPAKTEPUCTUK MHKPOBOJTHOBBIX
YCTPOMCTB M AaHTEHH.

2. Mecto mucuuniuebl B ctpykrype OIIOII
Huctunmaa «OCHOBBI HAayYHO-HMCCIIEOBATEILCKON paboThl cTymeHToB B cemectpe (I'TIO-1)»
(b1.B.[IB.10.2) otHOCHUTCS K 610Ky | (BapriaTUBHAs 4acTh).
[IpeamecTByOMUMH TUCIUTLIMHAMHA, (POPMUPYIOIIMMH HAYaJIbHBIC 3HAHUS, SBISIOTCS: MaTtema-
Thyeckuil ananu3, OcHoBbl Teopuu 1enei, dusuka.
[TocnenyromuMu JUCHUTUTMHAMY SBJISIOTCS: MeTonbl pacdéra paauodJEeKTPOHHBIX CHCTEM H
ycrpoiicts (I'TIO-2).

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tpouiecc n3yueHus: AMCUUILIIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMIUX KOMIIETCHIIN:

— TIK-1 crmocoOGHOCTBIO BHIMIOJHATh MAaTEMaTHYECKOE MOJACIMPOBAHUE OOBEKTOB M IMPOIIECCOB
M0 TUIIOBBIM METOAMKAM, B TOM YHCJIE C HCIIOJIb30BAaHHUEM CTAHIAPTHBIX MAKETOB MPHUKJIAIHBIX TMPO-
rpamm;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HaTh (PU3UYECKUE OCHOBBI MOCTPOCHUS U (PYHKIIMOHUPOBAHUS MUKPOBOJHOBBIX YCTPOUCTB
Y aHTEHH

— yMeThb CaMOCTOSATEIHHO OCYIIECTBIATH COOpP M aHAIM3 UCXOMHBIX JAHHBIX IS pacyeTa U
MPOCKTUPOBAHMS I€TAJIEH, Y37I0B MUKPOBOJIHOBBIX YCTPOUCTB U AaHTEHH

—  BJIaJeTh HAaBBIKOM pacyeTa JeTajei, y3JI0B MUKPOBOJIHOBBIX YCTPOICTB U AHTEHH B COOTBET-
CTBUHM C TEXHUYECKUM 33/IaHHEM C HCIOJIb30BAHUEM CPEICTB aBTOMATU3ALIMH MPOEKTUPOBAHUS

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUILUINHBI cocTaBisieT 3.0 3aUeTHBIX eIMHMILIbI U IIPeCTaBIeHa B Ta0uu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

4 cemecTp

AynuTopHble 3aHATUSA (BCETO) 60 60
Jlexuu 24 24
JlaboparopHbie pabOTHI 36 36
CamocTosiTenbHas paboTa (Bcero) 48 48
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 38 38
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 10 10
Bcero (0e3 ax3ameHa) 108 108
OO6mmas Tpy10eMKOCTb, 4 108 108
3avetHbie EnuHUIB 3.0 3.0
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5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

~ Q
o o n 8 =
8 = S
o o S O = =
% S S S 3 >3
Has3Banus pa3nenoB IUCHUATIIIMHBL < o Q. o O ==
O . O = ISERD)
= QO = o © = B
08 3z Es
he g =
4 cemectp
1 Onpenenenue nenen u 3agad dTana NpoeKTa 6 0 2 8 TIK-1
2 AxkTyanuzaius TEXHUYECKOrO 3aJJaHHsl dTa- 2 0 1 3 TIK-1
Ia MpoeKTa
3 ITocTaHOBKA MHAMBUYaIbHBIX 3a/1a4 B 2 0 3 5 TIK-1
paMKax BBITIOJIHEHHUS 3Tara MPoeKTa
4 BpInoJHEHNE NHAMBH1yaJIbHBIX 33124 B 12 0 3 15 TIK-1
paMKax sTamna mpoeKTa
5 CocTaBleHHE OTUETA 0 36 38 74 TIK-1
6 3amuTa oT4eTa O BEINOJIHEHHUH JTara 2 0 1 3 TIK-1
MPOEKTa
Hroro 3a cemectp 24 36 48 108
Hroro 24 36 48 108
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHne pa3IesoB TUCIUIUIAH (TI0 JICKIHSAM) IPUBEACHO B Tabmmie 5.2.
Tabmuna 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHM)
vy L =
I -
2 s 5
g %5
HaszBanwus pasznenos CopeprkaHue pa3esioB TUCHUTIIUHBI (110 JIEKIUSIM) - &5
o) 5 £
S a8 =
Y 9 2
= (S]
4 cemectp
1 Onpenenenue neneit 1 | 3HAKOMCTBO ¢ (PU3UKON paOOTHI MUKPOBOIHOBBIX 6 [K-1
3a]1a4 dTarma MmpoeKTa YCTPOMCTB U aHTEHH. 3HAKOMCTBO C HOMEHKJIATypOit
MUKPOBOJTHOBBIX YCTPOMCTB U aHTEHH, IPOEKTHPYE-
MBIX U BBIITYCKAEMBIX OT€UECTBEHHBIMH U 3apyOeiK-
HBIMU TIPOU3BOJIMTEIISIMH, TIO MaTepUaiaM myonKa-
Ui B IepUOINYeCcKUX u3anusx u B UuTepHere.
Htoro
2 Axtyanusanus MaremMaTdecKui anmapar sl ONMCaHUus MUKPOBOJI- 2 IK-1
TEXHUYECKOT'O 3aaHUs HOBBIX YCTPOMCTB M aHTEeHH. [[pUHIUIT JEKOMITO3H-
3Tamna npoeKTa LIUU CJIOKHBIX YCTPOUCTB.
Htoro
3 [locTaHoBKa [TocTaHOBKA MHAMBUAYAIBHBIX 3a/1a4 HA OCHOBE BbI- 2 [K-1
WH/IMBHUIyaJIbHBIX 3371a4 B | OpaHHBIX METOJMK pacyeTa XapaKTepPUCTUK MUKPO-
paMKax BBITIOJIHCHHUS BOJIHOBBIX YCTPOMCTB U @aHTEHH C UCIIOJIB30BAHHEM
JTana npoexTa CHEIHATN3UPOBAHHBIX MTAKETOB MPUKJIAJHBIX MPO-
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rpaMM.

HUroro 2

4 BeinosnHeHue Meronuku pacyera XapaKTEPUCTUK aHTEHH € UCIIOJIb- 6 IIK-1
WHAVBUAYAIbHBIX 3a/1a4 B | 30BaHUEM CIIEIUATN3UPOBAHHBIX TAKETOB MPUKIIA-
pamKax 3ramna poeKTa HBIX IIPOTpaMM.

Meronuku pacdyera XapaKTEPUCTUK MAKPOBOJIHOBBIX 6
YCTPOWCTB C UCIIOIb30BAHUEM CIIELIUAIN3UPOBAHHBIX
[TAKETOB MTPUKJIAIHBIX IIPOTrPAMM.

Hroro 12
6 3amuTa oTueTa o 3anuTa oT4eTa nepes] aTTeCTallMOHHON KOMUCCUEH 2 TIK-1
BBINIOJHEHNH dTara Wroro
MIPOCKTA
Hroro 3a cemectp 24

5.3. Paznenbl JMCUMILNIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecneYnBAKIIMMH (NpeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (MOCJIEAYONIUMH) TUCHUIIHHAMU
Paznmensl TUCHUIUIMHBI M MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nensl AUCHUTUIMHBI B MeXKANCIUITNHAPHBIC CBSI3U

No pasaciion HaHHOﬁ AUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO

HauMeHOBaHMe TUCIUILINH M3y4YeHHE 00ECIICUMBAIOIINX M 00SCIIEYMBAECMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeauecTByromue JUCHUTIIUHBI
1 MaremaTidecKnil aHAINU3 + +
2 OcHOBBI TeOpUH Lenei + +
3 ®dusuka +

[Tocnenyromuye TUCIUITITUHBI

1 Metoap! pacué€ra paiuo’IeKTPOHHBIX

- - - + -
cucteM u ycrporicts (I'TIO-2)

5.4. CooTBeTCTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX TPU U3YYEeHUH TUCHMIIUHBI, 1 BUI10B 3aHATHII
CoOTBeTCTBHE KOMIIETEHIMH, (OPMUPYEMBIX NPH W3yYEHUW IUCHUIUIMHBI, W BUIOB 3aHATHH
IpeJCTaBIeHO B Ta0nuue 5.4.
Tabmua 5.4 — CooTBeTCTBHE KOMIETEHINH, POPMUPYEMBIX MPU W3YyYSHUH JAUCIMIUIMHBI, ¥ BUJIOB 3aHA-

THI
= Bunpel 3auaTHiIl
d .
5 S L%
5 < S S DOopMBI KOHTPOJIA
2 = g 2
7 = @
IIK-1 + + + Ortuet no I'TIO, 3auert, TecT
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHu3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlJaGopaTtopHbie padoThI
HanmenoBanue 1abopaTtopHbIX padoOT puBeAeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

3 z§
3 = =
Z > 5
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
< 2 5
> sz
e S 2
~ S}
4 cemecTp
5 CocraBieHue oT4eTa OcBoeHUE NMPOrPAMMHBIX CPEICTB MO pacuyeTy MUKPO- 18 IK-1
BOJIHOBBIX YCTPOMCTB
OcBoeHne MpOorpaMMHBIX CPEACTB IO PacueTy aHTEHH 18
Hroro 36
Hroro 3a cemectp 36

Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHITUH TPEICTaBICHbI B

8. IIpakTuyeckue 3aHATHSA (CEMUHAPDHI)
He npenycmorpeno PVYII.

9. CamocrosiTesqibHasi padoTa

tabmuue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENbHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
3 =
3 > 5
) O =
Bunel camocTosTeInHON & )
HasBanus paznenos z = ®opMbI KOHTPOJIS
paboThI 2 g 2
X g =
a g
= S
4 cemecTp
1 Onpenenenuie ueneit u | [IpopaboTka JEKIIMOHHOTO 2 |IIK-1 Otuer no I'TIO, Tect
3aJ1a4 ATarna MpoeKTa MaTepuana
UTtoro 2
2 Axryanuzamus [TpopaboTka JIEKITMOHHOTO 1 IK-1 Otuer o I'TIO, Tect
TEXHUYECKOIO 3aJJaHus MaTepuana
JTana npoexTa Viroro 1
3 ITocTaHnoBKa [TpopaboTka JIEKITMOHHOTO 3 IK-1 Otuer o I'TIO, Tect
WHAVNBUAYAIbHBIX 33/1a4 B | MaTepHrala
MKaX BBITTOJTHEHUS
pamka OJIHE Hroro 3
JTamna npoeKTa
4 BpinonHeHue IIpopaboTKa JIEeKIUOHHOTO 2 |IIK-1 3auet, Otuer o I'TIO,
WHAVBUAYAIbHBIX 3a/1a4 B | Marepuasa Tect
paMikax STafia IpockTa [TpopaboTka JIEKITMOHHOTO 1
MaTepuana
UTtoro 3
5 CocraBieHue oT4yeTa OdopmiteHre 0TIETOB TIO 38 |IIK-1 3auert, Otuer no I'TIO,
nabopaTopHBIM paboTam Tect
Hroro 38
6 3amuTa oTyeTa 0 [TpopaboTka JIEKITMOHHOTO 1 IK-1 3auer, Tect

BBITIOJIHCHHUH JdTalla

Marepuaia
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MPOEKTa Hroro 1
Uroro 3a cemectp 48
Hroro 48
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. N MakcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DOneMeHTH! yueOHOH 6asu1 3a epuoa Bceero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
4 cemecTp
3auer 30 30
Otuer no I'TIO 70 70
Wroro makcumymM 3a nepu- 100 100
on
Hapacraromum ntorom 0 0 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIC TOUKH MpeCcTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 332 KOHTPOJIbHBIE TOUKU
basnel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasibHOI cymMbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLEHKY

[TepecueT cymMmmBbl 6AJIIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTABICH B TaOJIHUIIS
11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEXKTYHAPOIHYIO OIICHKY

Urorosas cymma 6asmios,
Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. TIpubopst u ycrpoiicrea CBY, KBY u I'BY nuanazonos: YueoHoe nocobue / Coxonona K. M.
- 2012. 283 c. [DnekTpoHHsbIi pecypc] - Pexxum gocrtyma: https://edu.tusur.ru/publications/634 (mara o0-
pamenusi: 02.07.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa
1. VYerpoiictea CBY u antennsl: Yuebnoe nocobue / lanruna JI. U., 3amorpunckuii B. A. -
2012. 223 c. [DnexTponnblii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/712 (mara o6-
pamenusi: 02.07.2018).
2. Awntennsl: YueOHoe nocobue / I'omun I'. I'. - 2012. 145 c. [OnexTpoHHbIi pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2794 (nara obpamenus: 02.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. TI'pynmoBoe mpoekTHoe oOydeHue: MeToauueckue yka3anus 1mo u3ydeHuto gucrurmiid ['TIO /
HaseimoBa E. M. - 2018. 31 c¢. [DnekrtpoHHslidi pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/7405 (nara oopamenus: 02.07.2018).

2. Meromuyeckue yKazaHUs TO TPOBEACHHUIO MPAKTUYECKUX 3aHATUH B pamMKax TUCIHILINH,
OCBaMBAEMbIX 0 TEXHOJIOTHH TPYIIIOBOTO MPOEKTHOTO O0y4YeHUs: YUeOHO-MeToAnYeCKoe nmocodue / AH-
tuniuH M. E. - 2013. 5 ¢. [Dnekrponnsiit pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/3445
(mara ob6pamenus: 02.07.2018).

3. TIIpumenenne ITO CST Microwave Studio mnst pacuéra anteHH u yctpoiicts CBU: YuebHo-
Meronuyeckoe mocobue / daree A. B. - 2013. 102 c. [DnexkrpoHHBIA pecype]| - Pexxum moctyma:
https://edu.tusur.ru/publications/3746 (mara oopamenus: 02.07.2018).

4. CAIIP u texnomorus CBY ycrpoiicTB: MeTonudeckue yka3aHus I Ja00paTOpHBIX padoT /
Koporaee B. M. - 2016. 18 c¢. [DnekrpoHsHslii pecypc] - Pexum  pocryna:
https://edu.tusur.ru/publications/6614 (nara oopamenus: 02.07.2018).

5. Meroauueckue yKa3aHHs IO BBITOJHEHUIO CTYICHTAMHU CaAMOCTOSITETFHOW pabOThl B paMKax
JTUCITUIIMH, OCBaWBAaE€MbIX MO TEXHOJOTHUHU TPYIIOBOTO MPOEKTHOTO OO0y4deHHs: Yd4eOHO-MEeTOIuYecKoe
nocoobue / AwtumuH M. E. - 2013. 5 c¢. [DnektponHsli pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/3446 (nara oopamenus: 02.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUECKUE MaTepHalibl Il CAMOCTOSTENIbHOM M ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCla JIUI ¢ OTPAHHYEHHBIMA BO3MOXKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIIPUATHUS UHPOPMAITIH.

Jlaist I ¢ HApyIIeHUSIMU 3PeHUst:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1st i1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTIaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. Pexomennyercst ucnonb30BaTh MH(OPMAIMOHHBIE, CIIPAaBOYHbIE M HOPMATUBHBIE Oa3bl JaH-
HBIX, CCBUIKH Ha KOTOpbIe yKa3aHbl 10 ajgpecy https://lib.tusur.ru/ru/resursy/bazy-dannyh
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaIbHO-TEXHHYECKOE U MPOrpaMMHOe odecreyeHue 115 JJaGopaTopHbIX padoT

JlaGopaTopust MUKpOBOJIIHOBOI TEXHUKH

yueOHast ayJuUTOPHS TSI TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHS Ui IPOBE-
JIEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yueOHas ayTuTOPpHs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHast aymuTopust JIsl IPOBEICHHS 3aHATUH CEMHHAPCKOTO TUTIA, MOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUA (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTalHi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynuna, 1. 47, 328 ay.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnstotepubie paboune ctanuuu (14 mr.);

- JleMoHcTpaimoHHoe 00opyI0BaHue IJisl Tpe3eHTalui (nmpoek-rop 1 mit., s3xkpan 1 mrT.);

- Ocmmmnorpadg GDS — 71022 (1 mT.);

- Usmeputens P2M-18 (1 mit.);

- I'eneparop curnana 33522A (1 mrT.);

- Bomermetp tmg. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 m.);

- Anamm3zatop criekrpa CK4M-04 (1 wr.);

- Ocmmmnorpad nudposoit MS07104 (1 mT.);

- MynetumeTp mudposoit 34405A (1 mr.);

- Uctrounuk mutanus GPD-73303S (1 miT.);

- I'eneparop 1'3-14 (2 wit.);

- I'eneparop '4-126 (1 mrT.);

- Usmeputens P2-60 (2 G10ka);

- Usmeputens P5-12 (1 mrT.);

- Usmepurenbhas auaus P1-27 (1 wr.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);

- OnopHO-NOBOPOTHOE yCcTpoicTBO (1 1IT.);

- KommiexT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenoaBarens.

[IporpamMmmHoOe obecrieueHue:

— AWR Design Environment

— Google Chrome

— Keysight Advanced Design System (ADS)

— Keysight Electromagnetic Professional (EMPro)

— Micran Graphit

— Microsoft Office 2010 u Huxe

— PTC Mathcad 15

— Tracker PDF-XChange Viewer

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H NIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATe IbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
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PacCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast 06macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuma, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kinacca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrPaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHE NUCHMIUIMHBI JUIIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEIACTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUSL.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(POPMALIUU B TOCTYIHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTPETOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOydJarolyecs: ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, AJICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P IOMOIIM BUACOYBEIUIUTEIEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYarOUMMHCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTEPHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIIMHK U IPYTHE TEXHUUECKUE CPENICTBA ITpreMa/mepe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEeMbl OOy4eHUs JUIs JIOAEH ¢ UHBa-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PeKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHK CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCINNICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBBIC 3a1aHUA
Jlnist o11eHKH cTeneHr c(OPMUPOBAHHOCTH U YPOBHS OCBOCHHUS 3aKPETIJICHHBIX 32 TUCITUTUTMHON
KOMIIETECHIIMI MTPOBOIUTCS 3aIMTa OTYETOB MEPE] aTTECTAIMOHHO-IKCIIEPTHOW KOMUCCHEH.

14.1.2. 3auér

Bonpoc Nel 1. Jluauu nepenauu: onpeaeneHue; peryispHbie, HeperynsapHble, OMHOPOIHbIC, HE OJ1-
HOpoJiHbIE. OTKPBITHIE, 3aKPBIThIE — UX JOCTOMHCTBA U HEJOCTATKU, IpuMeHeHus. [Ipumepsl. 2. Matema-
tudeckas mojenb nuHuil nepeaaun CBY. OcHOBHBIE TpeOOBaHUS, TPEABIBIIEMbIE K (DUIECPHBIM JIMHUSM.
LIaCTOTHLIe 3aBUCUMOCTHU 3aTyxaH1/I$1 B HpOBO)IHI/IKaX nu )II/IBJ'ICKTpI/IKaX. 3 TI/IHOBI)IG 3JICMCHTBI TpaKTOB
CBU: >KkBUBaJICHTHl aHTEHH, PEAKTUBHBIC HATPY3KU, YETBEPTHBOIHOBBIE METAJUIMUECKHE H3OISATOPHL. 4.
TI/IHOBI)IC DJICMCHTBI TpaKTOB CBq BOJIHOBOJHBIC COCOUHCHUS, HOBOpOTI)I, KOAKCHUAJIbHO-BOJIHOBOIHBIC
MEPEXO/bl U TMEePEeXosl C MPSIMOYTOJILHOTO BOJHOBOAA Ha KPYIIbld. 5. OOBEMHBIN pe30HATOp: YCTPOMi-
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CTBO, Pa3HOBUIHOCTH, TpuMeHeHus. CpaBHEHHE ¢ KoNeOaTeTbHBIM KOHTYpOM. BKITFOUeHNE B TPAKT, CBS3h
C BHEIIHUMH LensiMu. 6. OObeMHbIE PE30HATOPBI: TUIIBI KONeOaHHil, pe30HaHCHBIE IJTMHBI BOJIH, 100pOT-
HOCTHU. YCTPOMCTBO M MPUMEHEHHE KOAKCHAJILHOTO pe3oHaTopa. 7. CTymeH4aTble U IUIaBHBIE COTJIacylo-
nue nepexopl. Kinaccudukaius ynpasisiomux ycTpoicTB. MexaHnueckue arTeHoaTopsl U (a3oBpaiia-
tenu. 8. Muoronomocauku CBY: miockocTu otcueTa (a3, BOTHOBOM U KIIACCUYECKUN MOA-XO/bI OIHCa-
HUs, HOPMUPOBKA TOKOB U HANpPsKEHUH, MMaJA0IIKe U OTpaKeHHbIEC BOJIHBL. 9. BonHoBas Matpuia pacce-
SAHUS: PU3UYECKUNA CMBICI AJIEMEHTOB, UCHIBITaTEIbHbIE pekuMbl. [Ipumenenus. Bompoc Ne2 Uro takoe
antenHa? 2. OnpeneneHue U 0COOCHHOCTH KJlacca JIMHEWHBIX aHTeHH. 3. OmnpeneneHne U 0COOCHHOCTH
KJlacca anepTypHbIX aHTeHH. 4. OCHOBHbBIE XapaKTEPUCTUKU aHTEHH. 5. KOHCTpPYKIIMU CUMMETPUYHBIX
JUHEHWHBIX BUOPATOPHBIX aHTeHH. CIOCOOBI MUTAHUS MMOCPEACTBOM JBYXIIPOBOAHON M KOAKCHAIBHOM JIH -
Hull. [Ipumenenus 6. Llunnaapudeckas 1 KOHUYECKasi CIMPaIbHbIE aHTEHHBI. P&XKUMBI U3ITy4eHMs], 110JI5 -
puzanua. KoHCTpyKIMuM, NpUHIUIT AEHCTBUS, X CPABHUTEIbHASI XapaKTEPHUCTUKA, TpUMEHeHusa 7. Ju-
ANEKTPUUECKUE CTEP>KHEBbIE aHTEHHBbI. KOHCTpyKUMM, mpuHLIUIN IelcTBUs, nNpuMeHeHus 46. BomHoBon-
Hble u3ny4arend. Meroa pacdyeta. KoHCTpyKIMy, TpUHLIUN JEUCTBUA, TpUMEeHEeHUs 8. PynopHeie aHTeH-
Hbl. KoHCTpyKIIMK, pUHIUT NeHCTBUA, TpUuMeHeHus 9. JIMH30BbIe aHTEHHBI HA 3aMEIJISIOMIUX JTUH3aX.
YcrpoticTtBo, mpuHIUN AeiicTBus, npuMenenus 10. [Tapabonndeckrue ogHO3EpKaIbHBIC aHTCHHBI. ATiep-
TypHBIH MeTon pacyera. KoHCTpykiuu, npuHIun aeWctBus, npuMmenenus 11. TlapaGonmueckue nByX-
3epkanbHble aHTeHHBbl Kaccerpena u ['peropu. Meroa pacuera. KoHCTpyKIIMM, MPUHIUIT JEHCTBUS, TIPH-
MEHEHHUS

14.1.3. Tems1 npoexkTos I'TIO

1. MHEKpPOBOJIHOBBIE YCTPONCTBA U AaHTEHHBI

2. MuKpOBOJIHOBBIE PUEMO-TIEPEIAIOLIUE YCTPONCTBA

3. AuTeHHO-QuAepHbIE yCTPOICTBa

4. Pa3paboTka y3/10B MpUEMO-NIEPEAAOLIETO TPAKTA PaJMO3TEKTPOHHON anmaparypbl MUKPOBOJI-
HOBOT'O AMAaIla30Ha

5. MUKpOBOJIHOBBIE YaCTOTHONPEOOpa3yrollire YCTpoiicTBa

6. VccnenoBanue METOZ0B U3MEPEHHSI aHTEHH

7. Crucrema aBTOMAaTU3UPOBAHHOTO NIPOEKTUPOBAHMSI MUKPOBOJIHOBBIX YCTPONCTB

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOXKHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl 1OIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YEeHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas IpOBEpKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusmMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PabOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IIeMeTMIIMTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIlIerocss HA MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLEHOYHbIM MATepPHAJIaM /JIsl JIHI[ ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nui ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUIOB MpPEIyCMaTPUBAETCS 10-
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cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OLIECHOUYHBIX CPEJICTB, @ UIMEHHO:

- B IeyaTHou (hopme;

- B IIeYaTHOM (hopMe ¢ YBEITHUEHHBIM MPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHSI aCCUCTCHTOM 3aJIaHus BCITYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

Jlumam ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbsSI M MHBAJIHMIAM YBEIHMUYUBACTCS BpEMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TakKuX 00y4aroImuxcsi MpeIycMaTpiuBaeTCsl TOCTYII -
Has opMa mpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MPEJICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHU 3710PO-
Bbsl ¥ MHBAJIHJIOB IO JUCIHUIUIMHE MPEIyCMaTPUBACT MpeIoCcTaBiIeHue nHpopMaluu B popmax, aJaarnTH -
POBaHHBIX K OIrPaHUYCHUAM HUX 310POBbS U BOCIIPUATHA I/IH(l)OpMaHI/II/IZ

JJ1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hOpME YBEITMUCHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JJ1s1 1M1 ¢ HAPYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

HpI/I H€O6XOI[I/IMOCTI/I JJI JIAL € OTPaHUYCHHBIMU BO3MOKHOCTAMMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
JIypa OIICHUBAHUsI PE3yJIbTaTOB 00yUICHHUST MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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