MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYDYBR |\ o 1o v
5 ¥ UNIVERSITY TpopekTop Mo yue6Hoi paboTe
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Baagenew: Cenqenko MNapen Bacwasenns

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI
AHTEHHBI U YCTPOMCTBA CBEPXBBICOKOM YACTOTHI

YpoBeHb 00pa3zoBaHus: BbIcIIee 00pa30oBaHue - CIIENHAJINTET

Hamnpasnenue moarotoBku / cenuainbHOCTh: 25.05.03 Texnnyeckas IKCNJIyaTalus TPAHCIOPTHOTO
paauoo6opyaoBaHusi

Hampasnennocts (mpoduiip) / cnenuanu3amnus: TeXxHHYecKasi IKCIUIyaTalus Paan03J1eKTPOHHOTO
o0opyroBaHMs a3PONOPTOB M BO3AYLIHBIX Tpacc

dopma 00yueHUS: OUHASA

@axynpreT: Pagnokoncrpykropekuii pakyiabrer (PK®)

Kadenpa: Kadenpa koncTrpynpoBanus u npousBoactsa paguoannapatypsl (KUIIP)

Kypc: 4

Cemectp: 8

VY4eOnsiii man Habopa 2021 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOI nesTenbHOCTH 8 cemectp Bcero Ennnunel
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[IpakTrueckue 3aHATUA 20 20 4acoB
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IloaroroBka u cmada pK3aMeHa 36 36 JacoB
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(BKITIOUAS POMEKYTOUHYIO aTTECTAIIHIO) 5 5 3.€.
@opMbI TPOMEKYTOUHOHN aTTeCTAIUs Cemectp
OK3aMeH 8
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Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

l. nath cTyAeHTaM TeOpeTHYEeCKylo 0a3y JJs M3y4eHHUs NPUHLIUIIOB JACHCTBHSA, METOJOB
aHaJIN3a,croco00B MOCTPOCHUS U OCHOB AKCIUTyaTanuu anTeHH 1 CBY ycTpoiicTs.

1.2. 3agauy AUCHUILIUHBI

1. -npuBUTH CIMOCOOHOCTh K pa3pabOTKe MPOCKTOB, TEXHUYECKUX YCIOBHH, TpeOOBaHUI,
TEXHOJIOTUH, TIPOTPaMM PEIICHUS TPOU3BOJICTBEHHBIX 3a/1a4 1 HOPMAaTUBHOW JTOKYMEHTAIIMU; — TIPUBUTH
TOTOBHOCTH K YYaCTHIO B BHIIIOJIHEHUU HAYYHO-HCCIIETOBATEICKUX Pa0OT U OMBITHO- KOHCTPYKTOPCKHUX
pa3paboTOK pagrnoo00pyI0BaAHUS.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumiunasl (Moayn).

Yacte Osoka gucrmiing: O0g3aTebHas YacTh.

Monyne quctumiuH: Moayns cnenransHocTd (special hard skills — SHS).

Nunexc qucuumiuasl: 51.0.03.20.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

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

WNHaukaTopel TOCTHKEHUS [1nanupyemble pe3yabTaThl 00yUEHUs 10
KOMIIETCHIINH JUCLUTIIINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYILIECTBIISATh
KPUTHYECKHUI aHAIN3
IPOOJIEMHBIX CUTYyalUi
Ha OCHOBE CHCTEMHOT'O
M0/JIX0/1a, BBIPA0ATHIBATh
CTpaTEruI0 ACUCTBUI

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

OcBownit METOIMKH cOopa 1 00paboTKH
nH(pOpMAIINH, aKTyaJTbHBIC POCCUICKUE U
3apyOeKHbIC UCTOYHUKU MHPOPMAIUH TS
pEIICHHUS TTOCTABIICHHBIX 33724, a TAKKe
METO/IbI CUCTEMHOT'0 aHaJIn3a

VK-1.2. YMmeeT npuMeHsITh
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

[TpuMeHsieT METOMKH MTOKCKa, cOopa U
00paboTku nH(MOpPMAITUHU, OCYIIIECTBIIATh
KPUTHYECKHI aHAIIN3 U CHHTE3 HH(pOpMaIu,
MOJTYYCHHOM M3 Pa3HBIX UCTOYHHUKOB

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3uYHbIC BAPUAHTHI
peLeHHsI TOCTABICHHBIX
3a1a4

Hcnonb3yer MeToibl OKUCcKa, coopa u
00pabOTKH, KPUTUUECKOTO aHAIN3a U CUHTE3a
UHpOPMAaLIUU, METOJUKOW CUCTEMHOTO
MOJIXO0J1a IJIsl PELIEHUS IOCTaBICHHbIX 3a/1ay;
crocoOeH reHepupoBaTh pa3InyHbIe
BapHUaHTHI PELICHUS TIOCTABJICHHBIX 33a4

OobmenpodeccuoHaNbHbIe KOMIIETEHIIHMU

CornacoeaHa Ha noptane N2 58353




OIIK-1. Cnocob6en
UCTIOJIb30BaTh OCHOBHEIC
3aKOHBI MAaTEMaTHKH,
SVHHIIBI I3MEPCHHUS,
dbyHIaMeHTaIbHBIC
MIPUHIIATIBI |
TEOPETUYECKHE OCHOBBI
($U3KKH, TEOPETUUECKON
MEXaHHUKHU

OIIK-1.1. 3HaeT OCHOBBI
MaTEeMaTHKH, PU3UKH,
TEOPETUYECKON MEXaHUKHU

OcBOMII OCHOBBI MaTeMaTUKHU, (U3UKH,

TEOPETUYECKON MEXaHUKHU

OIIK-1.2. Ymeer
OCYILECTBIISATh
dhopMaIM30BaHHYIO
MOCTAaHOBKY 3a/1a4
HUCCIIENOBAHNUA OOBEKTOB 1
MPOIIECCOB
npodecCuoHAIbHON
NeSITeTbHOCTH, PeliaTh
CTaHJIApTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEPHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OcymecTBisieT (opManTu30BaHHYIO

IMOCTAaHOBKY 3aaa4 UCCIICAOBaHUA 00BEKTOB U

MPOIIECCOB MPODhecCHOHATBHOM

JeSITEIbHOCTH, PelllaTh CTaHIapTHHIE
npodeccuoHanbHbIE 3a/1a4K ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1 0OIIENHKEHEPHBIX
3HAaHUU, METOJIOB MAaTEMaTUYECKOTO aHaIN3a

U MOJCINPOBAHUA

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOT0 U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBAHUSA O0OBEKTOB M
MIPOLIECCOB
npodeccCuoHaNBHOM
JIEITCIIbHOCTH, B TOM YHCIIE C
MPUMEHEHHUEM METOJIOB U
CPEIICTB MAaTEeMAaTHYECKOTO
MOJICTTUPOBAHUS

[IpuMeHsieT HaBBIKM TEOPETUIECKOTO U
AKCIIEPUMEHTAIBHOTO HCCIICAOBAHMUS
00BEKTOB U MPOLECCOB MpodeccnoHambHON
JeSTEJILHOCTH, B TOM YUCIIE C IPUMEHEHHEM
METOJIOB U CPEJICTB MATEMaTHYECKOTO

MOZACIINPOBAHUA

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM TUCHUILIMHBI B 3aYeTHBIX eIMHUIAX ¢ YKAa3aHHEM KOJIUYECTBA aKaleMHYeCKUX YaCoB,

BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npemnojaasarejieM

U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

0611135{ TPYAOCMKOCTD JUCIHUIIJIMHBI COCTABJIACT 5 3a4eTHBIX CIWHUII, 180 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabnuua 4.1 — Tpy10eMKOCTh TUCIMILIIMHBI 10 BUJIaM Y4eOHOH J1eTeIbHOCTH
o Bcero |Cemectpsl
Bunpsl yueOHoM aesTenbHOCTH
4acoB |8 cemecTp
KonTakTHas aynuTopHas padora o0y4yawomuxcs ¢ npenojaparesieM, Bcero 70 70
JIeKIIMOHHbBIE 3aHATUS 20 20
IIpaxkTrueckue 3aHATUS 20 20
JlaGopaTopHbie 3aHITHS 16 16
Kypcoas pabora 14 14
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 74 74
BHeayIUTOPHas padoTa 00y4yarommxcst ¢ MpenojasarejieM, BCero
Harnncanne KoOHCIEKTa CaMONIOATOTOBKHU 20 20
[ToaroroBka K TECTUPOBAHUIO 20 20
Hanucanue oTueTa 1o mpakTUYECKOMY 3aHATHUIO (CEMUHApPY) 4 4
4
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Hanucanue otuera no KypcoBoii pabore 17 17
[ToaroToBka k mabopatopHoOi paboTe, HATMCAHUE OTYETa 6 6
Hanucanue otueta o nabopaTtopHoii padote 7 7
IToaroroBka M ciava 3xk3amMeHa 36 36
Oo0masi Tpyn0eMKoOCTh (B 4acax) 180 180
O0mas TpyaoeMKocTh (B 3.€.) 5 5

5. CTpykTypa ¥ coaep:kaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeIbHOCTH NMPUBEICHA B
Tadymie 5.1.
Ta6muma 5.1 — Pa3gensl (TeMbl) TUCIUIIIMHEBI M BUJIBI YICOHOM e TEILHOCTH

Jlek. | IIpaxk. Cam.| Bcero
JIa6. | Kypc. dopmupyembie
Hazpanwust pa3nenos (Tem) AUCHUILINHGI | 3aH., | 3aH., pab., | yacos (6e3
pab. | pab. KOMITETEHITHH
q q Y | DK3aMEHA)
8 cemecTp
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1 Beenenue. Jlunuu nepegaun CBUB |6 10 - 14
paguocucTeMax U yCTpOMCTBAX.
OcHoBHbIE TapaMeTpPbl JIMHUU
nepeaayn.

39

OIIK-1, VK-1

2 Teopust HaNpaBIISIEMBIX BOJIH. 3 10 8
[IpsamoyronbHbIN BOTHOBOA. KpyTiibiid
METAJUINYECKUH BOJTHOBOI. BOJIHOBOAEI
¢ kBa3u -T - Bornamu. KoakcuanpHbIi
BOJTHOBO/I.

15

50

OIIK-1, VK-1

3 DnemenTsl ycrpoiicts CBY. 2 - 8
CornacoBaHHble Harpy3ku. M3014TopHl.
PeakTuBHBIE Harpy3KH.

16

40

OIIK-1, VK-1

4 NnrerpanpHble ycTpoiictea CBY . 2 - -
I'eneparopsl. Ycumnrenu. OUibTpbI.
JInnuu 3anepxkku. Y CTporcTBa Ha
KOMMYTAlIMOHHBIX IHO/AX.
VYnpasnstomue ycrporictea CBY.
VYcerpoiicTBa Ha peppurax.

10

26

OIIK-1, YK-1

5 OCHOBHBIE XapaKTEPUCTUKHI 2 - -
nepealoX U IPUEMHBIX aHTeHH .
CtpyKTypHasi cxema aHTE€HHBI.
BexTopHas koMILIeKCHas AuarpaMmma
HaIpPaBJIEHHOCTH.

24

OIIK-1, YK-1

6 CornacoBaHue aHTEHH ¢ punepHoi |2 - -
JIMHUEH Y 3KOIOJIOCHOE
cornacoBanue.lnnaBHble epexopl.
CryneHuatsle epexoabl s
HIMPOKOIIOJIOCHOTO COTJIACOBAHMS.

23

OIIK-1, VK-1

7 Antennsl CBY. U3nyuaromue 3 - -
packpbIBHI U peneTkr. OcOOCHHOCTH
AQHTEHH PaJIMOPEJICVHBIX JIMHUN U
KOCMUYECKON painoCBsi3U. AHTEHHbIE
pemeTku ¢ 00pabOTKOM CUTHAJIOB.
DJeK-TpOMarHuTHas COBMECTUMOCTh
AQHTEHH.

26

YK-1

Uroro 3a cemectp|20 |20 16 |14

74

144

Utoro|{20 |20 16 14

74

144

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3aesioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Conepkanue pa3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

TpynoeMKoCTb
Haspanwus paznenos (Tem) Copepxanue pa3enoB (TeM) (JI;ZKHHOHHHG dopMupyemsie
JUCLUILINHEI JUCIUTIIAHEI (B T.Y. TIO JICKIIHSIM) KOMIIETEHI[NHA
3aHATHUSA), U
8 cemectp
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1 Beenenue. Jlunuu nepenaun |Jluauum nepenauun CBY B OIIK-1, YK-1
CBUY B paguocucreMax u paguocucTemMax U yCTPOHUCTBAX.
ycTpoiictBax. OCHOBHbIE OcHOBHbIE TapaMeTPbI JINHUU
napaMeTpsl IMHUU [Iepeiad. |nepenayd. MaremaTuueckasi MOJEIb
PEryJISIpHOM JTMHUM NIepeIayu.
Pexxumbl paOOThI TMHUY NIEPETAUH.
Tpancdopmaiiusi CONPOTUBICHUI B
JUHUSX [epeladn.
CtpyKTypHas cXxeMa aHTCHHBI. OIIK-1, YK-1
BekropHas KkoMIUIEKCHAsI rarpamma
HaIpaBJIE€HHOCTH. BToprnuHbIe
napametpsl. [lepenaromas aHTeHHa
KaK 4eTBIPEXIOIIOCHHUK.
DOKBHUBAJICHTHAs CX€Ma MPUEMHOI
anTeHHbI. [lonspu3zannoHHbIE
COOTHOIIEHUS IPU paJUOTPUEME.
Hroro
2 Teopus HanpaBisieMbIX BOJIH. |[IpsSMOYroiabHBIN BOJIHOBOI. OIIK-1, YK-1
IIpsAMOYTONBHBIN BOJTHOBOJ. Kpyribsiii MmeTamimyeckuii BOJIHOBOA.
Kpyribeiil meTammmyeckuii BonnoBoas! ¢ kBa3u -T -BoaHaMu.
BOJIHOBOJ. BoimHOBOIBI ¢ KBa3u | KoakcuanbHbIM BOJHOBO.
-T - Bonnamu. KoakcnanbHblii | MUKpPOIIOJIOCKOBBIN BOJTHOBOJL.
BOJIHOBO/I. Pe3onaTop Ha npsMOYrojbHOM
BOJIHOBOJIE. Pe30oHaTop Ha Kpyriom
BOJIHOBOJIe. KoakcuabHbIN
pe3onaTop. [10J10CKOBBINM pe30HATOP.
Hroro
3 Onementsl ycrpoiicts CBY. |CornacoBaHHbIE HATPY3KH. OIIK-1, YK-1
CornacoBaHHbIE Harpy3KH. N3onsaTopsl. PeakTuBHBIE Harpy3KH.
N3onstopsl. PeakTuBHbIE Pa3beMsbl 1 cousieHEHUS B TpAaKTax
Harpy3Ku. CBUY. U3rulsl u CKpyTKH JTUHUN
nepegaun CBY, Ilepexonbl mexay
nuHusaMmH nepenaun CBY.
Hroro
4 NHterpanbHble ycTpoiicTBa | DUIBTPHI. Y IPABIISIONINE OIIK-1, YK-1
CBU . I'eneparopsl. ycrporictBa CBY. YcrpolicTBa Ha
Yeunurenu. @unbTpsl. JIMHUM | KOMMYTallMOHHBIX AUOJAX.
3aIEp’KKU. Y CTpOKCTBa Ha VYerpoiictBa Ha depputax. JIuaum
KOMMYTAIlMOHHBIX JUOJAX. 3agepxxku CBY.
VYnpasistoine ycTpoicTBa
CBU. YcrpoiicTBa Ha Hroro
dbeppurax.
5 OcHoBHBIE XapakTepuUCTUKH |CTpyKTypHas cXxeMa aHTCHHBI. OIIK-1, VK-1

NepelarluX U IPUEMHBIX
anTeHH . CTpyKTypHas cxema
aHTeHHBI. BexTopHas
KOMILJIEKCHAsI JuarpaMma
HaIpPaBJIEHHOCTH.

BeKTopHa}I KOMIUJICKCHAA AuarpamMma
HAIIpaBJICHHOCTH. BTOpI/I‘-IHBIC
napameTpshl. Hepezlaromaﬂ AaHTCHHA
KaK 9CThIPCXIIOJIFOCHUK.
OKBHUBaJICHTHAs cXeMa HpHeMHOﬁ
AHTCHHEI. HOJ'ISIpI/BaI_[I/IOHHBIC
COOTHOILICHUA TTPHU pagruOIIpucCMeE.

HUroro
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6 CorjacoBaHue aHTCHH C V3K01m0JI0CHOE COrJIaCOBaHME. 2 OIIK-1, YK-1
bunepHoOI TUHUEN [1naBHbIe nepexopl. CTyneHuaTsle
Y3komnonocHoe NepexX0/ibl ISl IIUPOKOIIOJIOCHOTIO
cornacoBanue.llnaBHbIe coryiacoBaHusi. BubparopHsie u
nepexo/ipl. CTyneH4arble 1I1€JIEBbIC AHTEHHBI.
NePEXO0.Ibl JIst CnaboHanpaBiieHHbIE U YaCTOTHO-
HIMPOKONOJIOCHOTO HE3aBHCHMBbIC AHTECHHBI.
COIJIaCOBaHUS. Utoro 2
7 Antennsl CBY. N3nyyaromue pacKpbIBbl U PEILIETKU. 3 YK-1
N3myuaroiue pacKkpbIBbl U ArnepTypHble aHTEHHBI. PynopHeie
peweTkd. OCOOEHHOCTH AQHTCHHBI. 3€PKaJIbHBIE AHTECHHBI.
aHTEHH paauopeneinbix TuHui |CBY- anTeHHbI OeryIueil BOJIHbI.
U KOCMUYECKO#l pannocBsiz. | OcoOEHHOCTH aHTEHH paJuope-
AHTEHHbIE PEIIETKHU C JIEWHBIX JUHUA U KOCMUYECKOHN
00pabOoTKOI CUTHAJIOB. DJEK- | paAMOCBsI3U. AHTCHHbIE PEILIETKH C
TPOMarHUTHasi COBMECTUMOCTb |00pabOTKOM CUTHAIIOB.
AQHTCHH. OneKTpOMarHuTHas COBMECTUMOCTh
AHTCHH.
Utoro 3
Uroro 3a cemectp 20
Hroro 20
5.3. IlpakT4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEAEHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYSCKUX 3aHITHIA (CEMUHAPOB)
HasBanwus paznenos (Tem) HanmeHoBaHue NpakTHYECKUX Tpynoemkocts, | dopMupyembie
JUCHUTUTUHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
8 cemectp
1 Beaenue. Jlunun Jluauu nepenay B BUzE 10 OIIK-1, YK-1
nepenaun CBY B MPOBOJIOYHBIX U KOAKCHAIBHBIX
paguocucTeMax u dbunepon
ycrpoiictBax. OCHOBHBIE
napameTpbl TUHUU Hroro 10
Iepeayn.
2 Teopust HanpaBIIAEMBIX Pacuer nmapameTpoB NpsMOYTOJIbHBIX 10 OIIK-1, YVK-1
BOJH. [IpsAMOyronapHbIi BOJIHOBOZIOBPacueT napameTpos
BOJTHOBO. KpyTiblit KpYIJIBIX BOJTHOBOAOB Pacuer
METAJJINYECKUI BOIHOBOA. |napametpos II- u H- BonHOBO#OB
BonnoBoas! ¢ kBazu -T - Pacuet nmapameTpoB MOJI0CKOBBIX
BotHamu. KoakcuanibHbIN BOJIHOBO1I0BOOBEMHBIE PE30HATOPHI,
BOJIHOBOJI. IIOJIOCKOBBIE PE30HATOPHI
Hroro 10
Uroro 3a cemectp 20
Hroro 20
5.4. JlabopaTopHbIe 3aHATHSA
HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnure 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOPHBIX padboT
Haspanus pa3nenos (tem) HaumenoBanue naboparopusix | Tpymoemkocts, | Dopmupyemoie
JUCUUIIIUHBI pabor q KOMIIETEHIIUHU
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8 cemectp

2 Teopus HampaBiisieMbIX BOJIH. | I3MepeHne mapameTpoB 8 OIIK-1, YK-1
[TpstMOYTONBbHBIN BOJTHOBOJ.  |B3aUMHBIX M HEB3aUMHBIX
Kpyrasiii metammieckuit KOAKCH-AJIbHBIX
BOJIHOBOJI. BOTHOBO/IBI € KBa3H | 4ETHIPEXITOIFOCHUKOB.
-T - Bonnamu. KoakcnanpHblit
BOJIHOBO/I. Hroro 8
3 Dnementsl ycrpoiicts CBY. |M3MepeHue napameTpoB 8 OIIK-1, YK-1
CornacoBaHHbIE Harpy3KH. YETBIPEXIIOJIIOCHUKOB
N3onsTopsl. PeakTuBHBIE METAJUTMYECKUX BOJHOBOIAHBIX
Harpys3Ku. KOHCTPYKLHUN

Uroro 8

Uroro 3a cemectp 16
Hroro 16

5.5. KypcoBasi padora

Copepxanue, TPyJIOEMKOCTh KOHTAKTHON ayAMTOPHON paboThl U GOpMUpPYyEMbIe KOMIIETEHIIUHU B
paMKax BBIIIOJHEHHUS KypCOBOW paOOThI PEACTaBICHbI B TabuIe 5.5.
Ta6ymma 5.5 — CoaepkaHue KOHTAKTHOM ayJTUTOPHOMN pabOThI U €€ TPYI0EMKOCTh

CopneprxaHne KOHTAKTHOM ayTMTOPHOIN paboThI | TpynoemkocTs, q| dopmupyemble KOMITETEHIIUN
8 cemectp
Teopus u npaktuka cozganusi PAP u AOGAP 14 OIIK-1, YK-1
Hroro 3a cemectp 14
Uroro 14

[IpumepHas TemaTHKa KypCOBBIX padoT:

PynopHas anteHHa;

3epkanpHas mapadoInUecKasi aHTEHHA,;

AHTeHHa BOJIHOBOM KaHal,

. CrinpanbHasi aHTEHHA C OCEBBIM U3IyUEHUEM;

Pe3oHaHCHas BOJIHOBOJHO-IIENEBAs AHTEHHA C KPYTOBOU MOJISIpU3aLUEH;
AHTEHHasl pelIeTKa;

MHuKpONOJIOCKOBast KpyTilasi aHTEHHA C JIMHEMHOM MOJISIpU3aLUEi;

. MuKpOI0710CKOBas PSMOYI0JIbHAsL AaHTEHHA C KPYTOBOM NOJISIPU3ALIUEN.

N U AW

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B
Tadmie 5.6.

Tabmuia 5.6 — Busbl caMocTosATebHON pad0Thl, TPYJA0EMKOCTh U (DOPMHUPYEMbIE KOMIIETEHIIUN

Bunanr
HazBanust paznenos (Tem) . | Tpynoemkocts, | DopMupyemsbie
CaMOCTOSITENILHOU @DopMBbI KOHTPOJIA
JUCLUILINHBI q KOMIIETEHIINH
paboThI
8 cemecTp
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1 BBenenue. Jlunnu Hammucanue 2 OIIK-1, YK-1 Koucnexr
nepenaun CBY B KOHCIIEKTA CaMONIOATOTOBKH
paauocucTemMax u CaMOIIOITOTOBKHU
ycrpoiictBax. OCHOBHBIE  |[JoArOTOBKA K 3 OIIK-1, YK-1 TectupoBanue
HapaMeTpbl INHUA TECTUPOBAHUIO
HepeaIada. Hanucanue otyera 2 OIIK-1, VK-1 Oryer no
O MPaKTUYECKOMY MPAKTHYECKOMY
3aHATHUIO (CEMUHApY) 3aHATHIO
(cemunapy)
Harnucanue otuyera 2 OIIK-1, YK-1 | KypcoBas pabora,
0 KypcoBO# padbore Ortuer o
KypCOBO#1 pabote
Hroro 9
2 Teopus HanpasisgieMbix |Hanucanue 2 OIIK-1, VK-1 Koncnekr
BOJIH. [IpsiMOyTONBHBII KOHCIICKTa CaMOTIOITOTOBKHU
BOJIHOBOJ. Kpyrubrit CaMOIIOITOTOBKH
METaJUTMYECKUI BOJHOBO. | [TonroToBKa K 3 OIIK-1, YK-1 TectupoBanue
BoanoBogp! ¢ kBa3u -T - TECTUPOBAHUIO
BOJTHAMH. KoakCHanbHbIH | Hamycanme otera 2 OIIK-1, YK-1 Ortuer no
BOJIHOBOZ. 10 MPaKTUYECKOMY IPAKTHYECKOMY
3aHATHIO (CEMUHAPY) 3aHITHIO
(cemunHapy)
IToaroroBka k 3 OIIK-1, VK-1 JlaGopatopHas
nabopaTopHOI pabota
paboTe, HarMcaHue
oTyera
Hanmcanwne otdera 3 OIIK-1, YK-1 OTuer no
10 J1a00paTOPHOA nabopaTopHOI
pabote pabote
Hanucanue otuera 2 OIIK-1, YK-1 | KypcoBas pabora,
0 KypcoBo# paboTe OtyeT mo
KYpPCOBO# pabote
Hroro 15
3 DieMeHTHI yCTPOUCTB Harnucanue 3 OIIK-1, YK-1 Koncnexr
CBU. CornacoBaHHbBIC KOHCIIEKTa CaMOITOJATOTOBKH
Harpy3ku. M305sTopsl. CaMOIIOITOTOBKHU
PeakTuBHbIC HATPY3KH. ITonroroBka k 3 OIIK-1, YK-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3 OIIK-1, VK-1 JlaGopaTopHas
nabopaTopHOI pabota
pabote, HarMcaHue
oTyera
Hanmcanwne otdera 4 OIIK-1, YK-1 OTuer no
10 J1a00paTOPHOA nabopaTopHOI
pabote pabote
Hanucanue otuera 3 OIIK-1, YK-1 | KypcoBas pabora,
0 KypcoBo# paboTe OtyeT mo
KYpPCOBOM pabote
Hroro 16
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4 VuterpanbpHble Harnncanue 3 OIIK-1, YK-1 Koncnekr
yctporicta CBY . KOHCIIEKTA CaMONIOATOTOBKH
I'enepaTopsl. YcHiInTeNH. |CaMONOJATrOTOBKHU
@uibTpsl. JInHuN ITonroroBka k 4 OIIK-1, YK-1 TectupoBanue
3a[ICPKKH. Y CTPOKCTBA HA |TeCTUPOBAHUIO
KOMMYTALIHOHHBIX IMONAX. | Hanucanue oTyeTa 3 OIIK-1, VK-1 | KypcoBas pa6oTa,
Ynpasnsiomue 10 KypcoBoii paboTte Oruer no
YCTPOI%CTBa CBY. KYPCOBOIi paboTe
VYerpoiicTBa Ha deppurax. roro 10
5 OcHOBHBIE Hammcanune 3 OIIK-1, YK-1 Koncmext
XapaKTepUCTUKU KOHCIIEKTa CaMOIIOATOTOBKH
nepealolX U IPUEMHBIX |CaMOIOATOTOBKU
anTeHH . CTpyKTypHast IToaroroBka k 2 OIIK-1, YK-1 TectupoBanue
CXE€Ma aHTCHHHI. TECTUPOBAHUIO
BekropHast KOMINIEKCHaS  |Hanycanne oruera 3 OIIK-1, VK-1 | KypcoBas pa6ora,
Anarpamma 110 KyPCOBOIi paboTe Otuer no
HaIpPaBJIEHHOCTH. KypcoBoii paboTe
Hroro 8
6 CornacoBanue anTeHH ¢ |Hanucanue 3 OIIK-1, YK-1 Koncnekr
bunepHo TUHUEH KOHCIIEKTa CaMOIIOATOTOBKH
V3konosocHoe CaMOTIOATOTOBKHU
cornacoBanue.llaBHbIe IToaroroBka k 2 OIIK-1, YK-1 TectupoBanue
NEepexoabl. CTyrIeH‘-IaTLIC TECTUPOBAHUIO
HCPEXOABL 1T Hanwucanue oryeTa 2 OIIK-1, YK-1 | KypcoBas pabora,
[IMPOKOIOIOCHOTO 10 KypcoBO#i pabote Oruer 1o
COTJIaCOBaHUSI. KypcoBoit paboTe
Hroro 7
7 Autennsl CBY. Hanucanue 4 YVK-1 Koncnekr
W3myyaromue pacKpbiBbl U | KOHCIIEKTA CaMOITIOATOTOBKH
pemeTkd. OCOOEHHOCTH  |CaMOIOATOTOBKHU
aHTCHH paﬂnopeneﬁlelx [ToAroToBKa K 3 YK-1 TectupoBanue
JTUHUH 1 KOCMUYECKOM TeCTHPOBAHHIO
g:ﬁiﬁiﬁlﬁzﬂé é; 2;21;;13; Hanwucanue oriera 2 VK-1 Kypcogas pa6ora,
CUFHATOB. DIIcK- 0 KypcoBO# paboTe OT‘—IGVT o
IPOMATHUTHAS KypcoBoi pabote
COBMECTHMOCTh AaHTEHH. Hroro 9
Hroro 3a cemectp 74
[ToaroroBka u caaua 36 DK3aMeH
HK3aMeHa
Hroro 110

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNHU AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIl 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuua 5.7 — CooTBETCTBUE KOMIETEHIHH, (OPMUPYEMBIX IPU U3YUEHUH AUCLUILINHBI, U BUJOB

3aHATUU
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dopmupyemsbie
KOMIIETEHIIUN

Buapl yueOHOM AesTenbHOCTH

Jlek.
3aH.

[Ipaxk.
3aH.

JIao0.
pao.

Kypc.
pao.

Cam.
pao.

@OpMBI KOHTPOJIA

OIIK-1

—+

+

+

+

—+

Koncnekr camononroroku, OTueT 1o
KypcoBoit pabote, Kypcosas pabora,
JlaGopatopHas pabota, TectupoBanue,
Ok3ameH, OtueT o 1abopaTopHoii paboTe,
OTueT no NpaKTHYECKOMY 3aHITHIO
(cemunapy)

YK-1

Koncnekr camonoarorosku, OT4eT 110
KypcoBoii pabote, Kypcoas padora,
JlaGopaTtopnast pabota, TectupoBaHnue,
Ok3ameH, Otyer o nabopaTopHoii padore,
OTyer no MMPAKTUYCCKOMY 3aHATHIO
(cemuHapy)

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. ba/uibHbIE OLEHKH I (DOPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

N N MaxkcuManbHBIN
MaxkcuManbHBIN MaxkcuManbHbIN
OaJut 3a epuo. Bcero 3a
DopMbI KOHTPOJIA 6amn Ha 1-yto KT ¢ | 6asnn 3a nepuon
mexny 2KT nHa | cemectp
Hayaia cemectpa | Mexnay 1KT u 2KT
KOHEI] ceMecTpa
8 cemecTp
KoHcnekT camonoaroroBku 5 5 5 15
JlaGopartopnast pabota 5 5 5 15
TectupoBanue 5 5 5 15
Otuer o nabopatopHoit 5 4 4 13
pabote
OT4eT 1o NpaKTU4ECKOMY 3 5 4 12
3aHATHIO (CEMUHAPY)
DK3aMeH 30
HToro MakcuMyM 3a MepHoj 23 24 23 100
Hapacraromum nrorom 23 47 70 100
BannbHble OLleHKHU 17151 KypCOBOM paboThI MpeacTaBieHs! B Tabuuie 6.1.1.
Tabnuia 6.1.1 — bajibHbIe OIICHKH ISl KYPCOBOM pabOThI
. . | MakcumanbHbIi Oamn
MaxkcumanbHbIN MaxkcumanbHbIN
3a EpUOJ MEXKIY Bcero 3a
DopMBI KOHTPOJIS 6amn Ha 1-y10 KT ¢ 0as 3a mepuos
2KT u Ha xoHel CEMECTD
Hayajla ceMecTpa mexnay 1KT n 2KT
cemecTpa
8 cemectp
OTuer o KypcoBoii 32 32 36 100
pabote
Nrtoro makcumym 3a 32 32 36 100
nepuos
Hapacraromum utorom 32 64 100 100
6.2. Ilepecuer 0a/U10B B OLIEHKH 32 TEKYIUM KOHTPOJIb
12
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Antenss! u ycrpoiictea CBY. Yacts 1. YcrpoiictBa CBY: Yue6Hoe mocodue / A. C. llocrak -
2012. 124 c. [DnekTponHHbIH pecype]: — Pesxkum moctyna: https://edu.tusur.ru/publications/1219.

2. Antennsl u ycrpoiictBa CBY. Yacts 2. AHTeHHBL.: YuebHoe mocobue / A. C. llocrax - 2012.
169 c. [DnexTponHbIi pecype]: — Pexum mocryna: https://edu.tusur.ru/publications/1285.

7.2. lonoJTHUTEIbHAS JIUTEPpaTypa

1. Ycrpotictea CBY u antennsl. Yacts 2. AHTeHHBI: YueOHoe nmocodue / I'. I'. I'omme - 2012. 159
c. [DnexTpoHHBIH pecypc]: — Pexxum goctymna: https://edu.tusur.ru/publications/736.

2. Ycrpoiictea CBY u antennsl: Yue6noe noco6ue / JI. U. [llanruna, B. A. 3aMOTpuHCKUIA -
2012. 223 c. [OnexTpoHHbIN pecype]: — Pexum noctyna: https://edu.tusur.ru/publications/712.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Aatennsl u yctpoiictBa CBU. MukpoBosHOoBbIe aHTeHHBI U ycTpoicTBa CBY: YueOHo-
METOUYECKOE TOCOOUE IO MPAKTUUECKUM 3aHATHSAM U KypcoBoMy mpoektupoBanuto / A. C. [llocrak, 1.
N. Topenkun, B. II. 3aiiues - 2018. 119 c. [DnexkTpouHuslii pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/7274.

2. Antennsl u ycrpoiictea CBU. MukpoBoaHOBbIE aHTeHHBI U ycTpoiicTBa CBY : JlabopaTopHbIii
npaktukyM / A. C. lllocrak, U. U. IN'openkun, B. I1. 3aiiues - 2018. 54 c. [DnekTpoHHBIN pecypc]: —
Pexxum moctyma: https://edu.tusur.ru/publications/7266.

3. Antennsl u ycrpoiictea CBY: Meroaudeckoe mocodue mo KypcoBoMy mpoektupoBanuio / A. C.
[octak - 2012. 61 c. [DnexkrponHbI pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/1204.

4. Tlpuem u 00paboTKa cUTrHaIOB: MeTonu4yeckoe MocoOue Mo CaMOCTOSITEIbHOW paboTe
crynentoB (CPC) / A. C. llocrak - 2012. 19 c. [DnexkTpoHHBIN pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/1809.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
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C OrpaHNM4Y¢HHBIMHA BO3MOKHOCTSHMHU 3/10POBbHA U HHBAJIUA0B

Y4ebHO-MeTOAMUECKIEe MaTepUabl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jst i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOM (opme.

J1st T ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHBIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00paiaTbCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE ¥ POrpaMMHoOe of0ecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue IJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IPOMEKYTOYHOH aTTeCTAllMU UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymbl, 000pyJOBaHHAs JOCKOW U CTaHJAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Jlabopatopusi NPOEKTUPOBAHUS MUKPOBOIHOBBIX YCTPONCTB: yueOHasl ayIUTOPUS JIsl IPOBEICHUS
3aHATUHN JICKIIMOHHOTO THUIa, ydyeOHasi ayIUTOpUS IJId MPOBEACHUS 3aHATUN MPaKTUYECKOTO THIIA,
ydyeOHasi ayAuTOpHs AJisl MPOBEJCHUs 3aHATHUH J1aOOpaTOpPHOro TuUMa, yueOHas ayquTOpUs i
MIPOBE/ICHUS 3aHITUIM CEMUHAPCKOTO THIA, TOMEIIEHUE ISl IPOBEACHUS TPYIIOBBIX U MHAUBHUIYaIbHBIX
koHcybTarui; 634050, Tomckast obmacts, T. Tomck, Jlenuna npocrekt, 1. 40, 405 ay.

Onucanue uMeroerocs 000pya0BaHus:

- [Tanopamusie namepurenn KCBH u ocnabnenus tuna P-2 co cmennpiMu 6s1okamu Ne 3 (3,2-5,6
ITm), Ne 4 (5,6-8,3 I'T'wx), Ne 5 (8,15-12,05 I'Tn) - 3 .

- 'enepaTop curHanoB BeICOKOYACTOTHBIHN (4,5-5,6 I'T1) - 4 miT.;

- U3mepurensvhas muaus P1-36, P1-3 - 2 mt.;

- HanpaBiieHHBIE 1€TEKTOPBI KOaKcuaiabHble 3,2-5,6 u 4,0-12,05 I'Tw;

- Kommnext pynopHbIX aHTEHH;

- @eppuTOBBIE BEHTHJIM BOJIHOBOAHBIE 5,5-8,3 ['T'11, koakcnanbHbie 2-4 u 1,5-3 I'T'w;

- KoMmiekT BOIHOBOJIHBIX M KOAKCHAJIbHBIX HArPYy30K;

- ATTEHIOATOPBI, IEPEXObI, Pa3bEMBI U Ap. MacCUBHBIE ycTporicTBa CBY;

- TeneBuzop-monutop Philips;

- 'enepatop curnanos Bexktopubiid 0,01...6 I'T'y ¢ onuumeir™ 1 1P* I'7M-06/2;

- 'eneparop kauvaromieit yactorsl [ KU-61, 'KY-57;

- AHanuzaTop nenei ckansipubiii P2M-04A;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- ANSYS AIM Student;

- PTC Mathcad 13, 14;
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8.3. MaTepuaibHO-TeXHHYECKOE M POrpaMMHOe o0ecreyeHue 1Jisl JIa0opaTOpPHBIX padoT

Jlaboparopusi MPOEKTUPOBAHNUS MUKPOBOIHOBBIX YCTPONCTB: yueOHasl ayIUTOpUS ISl IPOBEICHUS
3aHATUHN JIEKIIMOHHOTO THUIAa, y4yeOHas ayIUTOpHs NI MPOBEACHUS 3aHATUN MPAKTUYECKOTO THIIA,
ydeOHasi ayAuTOpHs AJs MPOBEICHUS 3aHSATHH J1aOOpaTOpPHOrO TUMA, yueOHas ayquTOPUS i
MIPOBEJICHUS 3aHITHI CEMUHAPCKOTO THIA, TOMEIICHUE IS POBEACHUS TPYIIIIOBBIX U MHAUBHIYaIbHBIX
koHcynbTanuii; 634050, Tomckas obnacTs, T. Tomck, Jlenuna npocnekT, 1. 40, 405 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [Nanopamusie u3mepurenu KCBH u ocnabnenus tuna P-2 co cmennbiMu 610kamu Ne 3 (3,2-5,6
I'T), Ne 4 (5,6-8,3 I'T'my), Ne 5 (8,15-12,05 I'Tn) - 3 mr.;

- ['enepaTop curHanoB BeICOKOYACTOTHBIN (4,5-5,6 I'T') - 4 miT.;

- U3mepurensuas nuaus P1-36, P1-3 - 2 mt.;

- HampaBiieHHBIE 1€TEKTOPBI KOaKkcuaiabHble 3,2-5,6 u 4,0-12,05 I'T1;

- Kommnext pynopHbIX aHTEHH;

- @eppUuTOBBIC BEHTWJIH BOJIHOBOIHBIE 5,5-8,3 ['T11, koakcuanbHbie 2-4 u 1,5-3 I'T'1;

- KoMmiekT BOTHOBOJIHBIX ¥ KOAKCHAIIBHBIX HATPY30K;

- ATTeHI0aTOpBI, IePEeX0/Ibl, pa3beMBbl U Ap. TaccuBHBIE ycTpoiicTBa CBY;

- TeneBuzop-monuTop Philips;

- I'eneparop curnanoB Bektopubiid 0,01...6 I'T'y ¢ onuumein™ 1 1P* '7M-06/2;

- 'enepatop kavaromieit yactorsl ' KU-61, 'KY-57;

- AHanuzaTop nenei ckansipHbiii P2M-04A;

- MarautHo-mMapkepHas J0CKa;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpenogaBaTens.

[IporpamMmMHOe obecrieueHue:

- ANSYS AIM Student;

- PTC Mathcad 13, 14;

8.4. MaTepuaibHO-TeXHHYECKOe H IPOrPaMMHoOe odecriedeHue A1l KypcoBoi padoThl

Jlabopatopusi NpOEKTUPOBAHNS MUKPOBOJIHOBBIX YCTPONCTB: yueOHas ayIuTOpUs JUIsl IPOBEICHUS
3aHATUHN JIEKIIMOHHOTO THUIa, yuyeOHas ayIuTOpUs [ MPOBEACHUS 3aHATUN MPaKTUYECKOTO THIIA,
ydueOHasi ayIuTOpUs ISl MPOBEACHUS 3aHATHH 1a00paTOpHOTO THUMA, ydeOHAs ayIUuTOPHUS IS
MIPOBEJICHUS 3aHITUIM CEMUHAPCKOTO THIA, IOMEIIEHUE Il POBEACHUS TPYIIOBBIX U MHAUBHUYaJIbHbBIX
koHcynbTanuit; 634050, Tomckast obmacts, T. Tomck, Jlenuna npocrekt, 1. 40, 405 ay.

Onucanue nMeroerocs 000pya0BaHus:

- [Tanopamuslie usmepurenu KCBH u ocnabnenus tuna P-2 co cmennbiMu 010kamu Ne 3 (3,2-5,6
ITm), Ne 4 (5,6-8,3 I'T'rx), Ne 5 (8,15-12,05 I'T) - 3 it

- I'enepaTop curnanoB BeICOKOYacCTOTHBIHN (4,5-5,6 I'T'1) - 4 mit.;

- Usmepurenshast nunus P1-36, P1-3 - 2 mr.;

- HanpaBnennsie qeTeKTOpHI KOakcuanbHbie 3,2-5,6 u 4,0-12,05 'T'w;

- Kommnext pynopHbIX aHTEHH;

- GeppuToBBIC BEHTHIIM BOJHOBOAHBIE 5,5-8,3 I'T1, koakcuaneubie 2-4 u 1,5-3 [T

- KoMmiekT BOJIHOBOJIHBIX U KOAKCHAJIBHBIX HAIPy30K;

- ATTeHI0aTOpbI, IEPEXO/Ib, pa3beMBbI U Ap. HaccuBHbIE ycTpolicTBa CBY;

- TeneBuzop-monutop Philips;

- 'eneparop curnanoB BekTopHbii 0,01...6 I'T1 ¢ onmmmeir™ 1 1P* T'7M-06/2;

- I'eneparop xauaromieit yacrorel ['KY-61, I'KU-57;

- AHanu3zatop neneit ckansapusiii P2M-04A;

- MarautHO-MapKkepHas JOCKa;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo nmpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- ANSYS AIM Student;

- PTC Mathcad 13, 14;

8.5. MaTepua/ibHO-TeXHUYECKOE M MPOrpaMMHOe o0ecreyeHue 1Jisi CAMOCTOSATEIbHOI padoThI
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Jnst camocToATeNbHONW paboOThl HCTIOIB3YIOTCS yUeOHbIE ayIUTOPpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmoJoKeHHBIE MO apecam:

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

- 634045, Tomckas obmnacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckast o6nacts, r. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroLerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qgns Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepuajJIbHO-TeXHHYECKOE o0ecrevyeHHe TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro U CHeHUaIbHOT0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueOHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHMs
U1 00y4aloUUXCcs C MHBAJIUAHOCTBIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapyUIeHHEeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOMU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUWHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJEHHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiila Ha dKpaHe) MPH MOMOIIH BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTpA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOr0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGopmauu B JOCTYIHBIX opMax, MOOMIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJabl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMN U3YICHUSA
JAUCHHUILIIMHBI

9.1. Conep:xanue OLEHOYHBIX MATEPHUAJIOB 1JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTalNu

Jyis OlICHKHU cTerneHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 TUCIUTUIMHON
KOMIICTEHIIMI UCTIOJIBb3YIOTCSl OLICHOYHBIE MaTEPUAIIbI, TPEICTaBICHHBIC B TabmuIe 9.1.
Tabnuua 9.1 — ®opMbl KOHTPOJISL U OLICHOYHbBIC MAaTEPHUAIIBI
HasBanus pasnenoB (Tem) dopmupyembie
JICIIATUTHHEI KOMITETCHITHH

®opmbl koHTpOJst | OnieHounbie MaTepuansl (OM)
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1 Beenenue. JIlunuu nepenaun  |OIIK-1, YK-1 Koncniekr [IpuMepHBIii IepeyeHs TeM
CBUY B paguocucremax u CaMOITOATOTOBKM  |IJ11 KOHCIIEKTOB
ycTpoiictBax. OCHOBHbIE CaMOIIOATOTOBKH
11apaMETpbl JTUHUH MCPpEAaN. Ortuer no KypcoBoi |[IpuMepHbIil TepedeHb
pabore TEMAaTHUK KypPCOBBIX paboT
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no TeMbl MPaKTUYECKUX 3aHITUI
IIPAKTUYECKOMY
3aHATHIO
(cemuHapy)
2 Teopus HanpasisieMbix BosiH. |OIIK-1, YK-1 Koncnekr [IpuMepHBIii IEpeyeHs TeEM
ITpstMOyTONbHBIN BOJIHOBOJL. CaMOIIOATOTOBKH | JUIsl KOHCIIEKTOB
Kpyrisiii MeTanandeckuii CaMOIIOArOTOBKH
BOJIHOBO/I. BOJIHOBO/IBI € KBa3u Otuer no kypcoBoii | [IpumepHbIii epedeHb
-T - Bonmnamu. KoakcuanbHblii paGote TEMATHK KyPCOBHIX paboT
BOJIHOBOAL. JlaGopaTtopHas Temb1 1a6OpaTOpHBIX pabOT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Temsbl 1abopaTopHbIX padoT
nabopaTopHOH
pabote
Oruer 1o TeMbl IPaKTUYECKUX 3aHATHN
IIPAKTUYECKOMY
3aHATHIO
(cemunapy)
3 Dnementsl yerpoiicts CBY.  |OIIK-1, VK-1 KoHncnekr [IpuMepHBIil nepeyeHs TeM
CornacoBaHHbIE Harpy3KH. CaMOIIOATOTOBKH | JIIsl KOHCIIEKTOB

N3onstopel. PeakTuBHBIE
Harpys3KHu.

CaMOIIOAT'OTOBKH

Otuer 1o KypcoBou
pabote

[IpumepHbIi nepedeHb
TEMaTHK KypPCOBBIX paboT

Jlaboparopuas Tembl 1a00paTOPHBIX padOT

pabota

TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI

DKk3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB

Ortuer no Tembl 1a00paTOPHBIX padoOT

nabopatopHoOit

pabote
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4 VluterpanpHble yCTPOICTBa
CBUY . I'enepatopsl. Y CHIUTENH.
@unbTpsl. JINHUK 3a0EPKKU.
VYcrpolicTBa Ha
KOMMYTAlIMOHHBIX IHO/AX.
VYrpasisomue ycTporucTsa

OIIK-1, YK-1

Koncmext
CaMOIIOITOTOBKH

[IpuMepHBIii IepeyeHs TeM
JUIs1 KOHCIIEKTOB
CaMOIIOATOTOBKHU

OTuer Mo KypcoBoi
pabore

[IpuMepHBIii TIEpeYeHb
TEMAaTHUK KypPCOBBIX paboT

Oco0eHHOCTH aHTEHH
paauopenenHbIX JIMHUN U
KOCMHUYECKOU paIMOCBSI3H.
AHTEHHBIE PELIETKH C
00paboTKO# CHUTHATIOB. DJIEK-
TPOMarHUTHAasi COBMECTUMOCTh
AQHTEHH.

TectupoBanue IIpuMepHBIi IepeyeHb
CBU. YcrpoiicTBa Ha deppuTax. TECTOBBIX 331AHMUIA
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 OcHoBublie xapaktepuctukun  |OIIK-1, YK-1 Koncnekr [IpuMepHBIil IEpedyeHb TEM
nepeaarouuX U MPUEMHBIX CaMOINIOJATOTOBKU | JIJIs1 KOHCIIEKTOB
aHTeHH . CTpyKTypHas cxema CaMONOATOTOBKHU
aHTCHHbI. BekTopHas Otuer no kypcoBoii | [IpumepHsbIii iepedeHb
KOMIUICKCHAs IuarpaMma pabote TEMaTHUK KypCOBBIX padoT
HalpaBJICHHOCTH. Tectuposanue [puMepHBIi MepedeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepedens 3K3aMeHATMOHHBIX
BOITPOCOB
6 CoryiacoBaHl€ aHTEHH C OIIK-1, YK-1 Koncnekr [IpumepHBIii nepedeHb TeEM
bunepHoit muHMEH CaMOIIOAIOTOBKHM |11 KOHCIIEKTOB
V3KkomnosocHoe CaMOIIOATOTOBKHU
cornacosanue.lInaBHbIe Otuer no kypcosoii | [IpumepHbIit nepedeHb
nepexozpl. CTyneHYaThIe paGote TEMAaTHK KyPCOBEIX paboT
HCPEXOABL 1T TectupoBanue IIpuMepHBIil IepedyeHb
HIMPOKOIIOJIOCHOTO TECTOBBIX 3a/IaHUM
COTIIACOBAHMA. OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 Antennsl CBY. Uznyyaromme | YK-1 Koncnekr [IprMepHbIil IEpedYeHb TEM
PACKpBIBBI M PELIETKH. CaMOIIOJATOTOBKM | JIJIs1 KOHCIIEKTOB

CaMOIIOAT'OTOBKH

OTueT no KypcoBoii
pabote

IIpuMepHBIil epeyeHb
TEMaTHUK KypCOBBIX padoT

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB

Hlkana oneHKH cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YeHUS IO
JUCHUIUIMHE NpuBeJeHa B Tadnuue 9.2.
Tabnuna 9.2 — lllkana oueHkn cPOPMUPOBAHHOCTH TUIAHUPYEMBIX PE3yJIbTATOB OOyUEHHS IO

JUCIIUITIIINHEC
®dopmynupoBka TpebOBaHUH K CTeeHH C(HOPMUPOBAHHOCTH
Ouenka Bbannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB O0YUYECHUS
3HATh YMETb BJIAACTH
2 < 60% ot OTCYTCTBHE 3HAHMI OTCYTCTBHE OTCYTCTBHUE
(HeyAOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UJIH ()parMeHTapHBIE YMEHHUH UITn HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUIHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHHE
yMEHHE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. JIunus mepenauyd Ha3bIBA€TCs PETYyIsAPHON, €Ciau B IPOJOJHBHOM HANpaBJICHHUHU: a)
HoNepeyHOeceueHue yA0BIETBOPSET yCIoBUI0 S=const; 0) € , L = const; B) S=const, € = const, |
= const ; T) € = const.

2. Jlunum nepenaun CBY sHeprum ObIBalOT OTKPHITHIE U B BHJI€ BOJHOBOJOB. A K KaKOMY BUAY
BBIOTHECETE MHUKPOIIOJOCKOBYIO JHUHHUIO Iepenadyu?: a) OTKPBITOW; 0) 3aKpbITOil; B)
ompenensiercs KOHCTPYK-LMEH; I') omnpenenaseTcss KOHCTPYKIUEH U JAUIIEKTPUUYECKOH
IIPOHULIAEMOCTBIO.

3. Pasnuuator cnenyromue tunsl BoiH: T — BonHbl, E — BonHbl, H — BoaHb!l u rubpunnsie EH u
HEBoJIHBI. A K KaKOMY THITy BOJIH Bbl OTHECETE BOJIHY, UMEIOLIYIO IPOIOJIbHBIE COCTABIIAIOLINE
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10.

11.

12.

13.

14.

15.

16.

17.

18.

L=

—_——

meYXaWm

? a) rubpun-Has BoiHa; 0) T — BonHa; B) E — mm 1) H — BosTHEL
N3BecTHO, uTO (ha3oBasi CKOPOCTh BOJIHBI PaBHA CKOPOCTH CBETa B MaTEPHAIBLHOM cpejie, 3armo-

. HstoIeH BOTHOBOI. Kakoii THUIT BOJTHBI pacIipoCTPaHSETCsI IO BOJTHOBOY?: a) THOpHUIHAS BOJIHA;

0) E —wm B) H — BonHa; 1) T — BosHA.

. ITonwie BOJTHOBOJBI C E - unm H — BoTHaAaMHu OTHOCSTCA K JAUCIIEPCHUOHHBIM JIHUHHUAM

nepeaadyu,mIoCcKoJIbKy (a3oBasi CKOPOCTh 3aBUCUT OT BEJIMUYHMHBL: ) € ; O) L ; B) G U T)
otHomenus A0/ AKP.

JmuHa BostHBI B BoaHOBOIE ¢ E - mn H — BotHamu onpenensiercs a) € ; O)W ; B) G ¥ T') OTHOIIIE-
Hus A0/ AKP.

. Pe’xuM cMmelaHHbIX BOJIH HUMEET MECTO B BOJTHOBO/IE MPH: a) HAJTMYUU OTPAXKEHHOM OT Harpy3Ku

BOJIHBI; 0) HAJIMYWMW HECOTJIACOBAHHOW HArpy3KH; B) MOSIBJICHUH BBICIIIMX TUIIOB KOJICOAHUI; T)
HaJIM4YUe aKTUBHOM Harpy3KH.

Kosdhdunuent Oerymeid BOJHBI HE 3aBUCHT OT MPOJOJbHOW KOOPAWHATHI, €CJIHU: a)
OTCYTCTBYETU3JIyUEHHE U3 BOJHOBO/A; 0) OTCYTCTBYIOT OMUYECKHE OTEPH; B) JIMHUSA Mepeiauu
OJIHOPOJIHA; C) TIOTOHHAs PEAKTUBHOCTH PaBHA HYIIIO.

KoadduureHt none3Horo AeiicTBUS JUHUU Mepelayd MaKCUMaJeH, €CIu: a) OTCYTCTBYIOT
oMHUYEeCKHe MoTepu; 0) peakTUBHAs 4acTh Harpy3KH paBHA HYJIO ; B) JUHUS HArpy>kKeHa Ha
COTJIaCOBaHHOE COMPOTHUBIICHHUE.
st 1oCTHKEHNST MaKCUMaIbHOW AJIEKTPUUECKON TMPOYHOCTH HEOOXOAMM: a) COTJIaCOBAaHHBIN
peXuM pabOTHl JUHUU TMepeaadn; 0) YaCTOTHO HE3aBUCHMBIH KOA(DPUIIMEHT OTpaKECHHUS OT
HEPETYJSIPHOCTEH; B) IO BO3MOKHOCTH MUHUMAabHBIN KBB; ¢) Mo BO3M0OKHOCTH MUHUMAaJIbHAS
PEaKTUBHOCTb.

Paznuuaror GunbTpsl HUAKHEHN 4acTOTHI , (GUIBTPHI BEPXHEW YaCTOTHI, MOJIOCHOIPOITY CKAIOIINE
(GUIBTPHI M TIOJIOCHO3ANUpaOIKe GUIBTPHI . A Kakoi GriIbTp 0003HAYAET 3HAYOK HA cXemax?:
a) [13®; 0) I1I1d; B) ®BY; ¢c) DHY.

HIupoKOMONOCHO corjlacyiolre Henu 00eceyrBaloT: a) MoJI0Cy YacTOT MPU MaKCHUMAaIbHO
noctmxumoM KBB; 6) makcumanbHo Beicokuii KbB B 3amanHO# mosoce 4acToT; B)
MaKCHUMaJIbHYIO MOJIOCY corjacoBaHus npu 3aganHoM KbB.

Cxema 3amemnienus (mporotuna) Guibtpa cogepxut: a) R, C — nenouku; 0) R, L — nemoukwu; B)
L, C —uenouku; r) L, C, R — nenmouku.

[To KOHCTPYKLIMHM BOJHOBOJHBIE aTTEHIOATOPHI BHELIHE HE OTJIMYAIOTCS OT BOJHOBOJIHOIO
dazoBpamarensi. A B 4eM COCTOHUT OTiauuue?: a) mo GopMe MIaCTHHBI JUDIEKTPHUKA; 0)
JTURJIEKTpUYECKas IJIaCTHHA UMEET OOJIBIION TaHT€HC YIJIa TUAIEKTPUUECKON MPOHULIAEMOCTH;
B) MCMOJIb3YETCA IJIACTUHA W3 MOTJIOMIAIONIEr0 MaTepuania; I') UCHOJIb3yeTcsl MarHUTHBIN
MaTepua.

MarauTHasi IpOHUILIAEMOCTh HAMAarHUYEHHOTO (heppUTa UMEET PE30HAHCHBINA XapakTep AJis: a)
JIEBOTIOJISIPU30BAaHHOM BOJIHBI (HAOJFOATENb CMOTPHUT 1O TIOJIIO ); O) TMPaBOMOJIIPU30BAHHON
BOJIHBI;, B) 000uX BU0B nosisspu3aruu; T) HO u H B3anMHO neprieHIuKyIspHBbI.

YcTpoiictBa ¢ dheppuTaMu MOTYT OBITh: a) B3aMHBIE; 0) HEB3aMMHBIC; B) yIPaBISIONINE;
C)TIOKa3bIBAIOIIIHE.

Dddext Dapanes nMeeT MECTO: a) TIPU COBITAJICHUHU HAIPABJICHUS PACTIPOCTPAHEHHUS BOHBI C
HaIpaBJICHUEM MOJIS MOJAMArHUYMBaHus 0) IpU HOPMAIbHOM PacIpOCTPaHEHUH BOJIHBI; B) MPHU
HAKJIOHHOM TaJICHUU BOJIHBI HA MarHUTOAUAJIEKTPUK; I') HE3aBUCUMO OT OPUEHTALUH.

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BOMIPOCOB

JIuHuu nepenadu SHEPrUU B paJUOCUCTEMAX U YCTPOUCTBAX.
OcHoBHbIE TapaMeTpPbI JINHUU NIEPEJAUH.

OcHOBHBIE TUIIBI JIMHUN NIEPEIAUH.

BnusHue pexxuma TMHUU Nepeavd Ha KOA(GUIIMEHT MOJAE3HOT0 ACHCTBUS U MPOIYCKAIOILYIO
MOIIHOCTb.

Koaddunment orpakenus, onpeneneare KCB u KbB.
Tpancdopmanust CONpOTUBICHHUH B JIMHUAX MIEPEIayu.
VY3K0I0JIOCHOE COIVIACOBAHUE B JIMHUSX NEPEHAUH.
CornacoBaHHbIE HArpy3KH.

W30as9TOpHI 1)1 KOAKCHAJIBHOTO TPAKTa.

[Tpumenenne oTpe3koB TuHMNA nepeaayn B punsrpax CBY.
Knaccudukanus ynpasnstomux ycrpoiicts CBY.
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12. MexaHu4yeckre KOMMYTaTOPbI, (ha30BpaIlaTeIN U aTTCHIOATOPHI.
9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /ISl 3AIIUTHI KYPCOBOH padoThl

. Jlunum nepenay B BUJE MPOBOJIOYHBIX U KOAKCHAIIBHBIX (DUIEpOB
Pacuet napameTpoB NpsIMOYTOJIBHBIX BOJIHOBOJIOB

. PacueT mapameTpoB KpyribIX BOJHOBOOB

. Pacuer mapamerpos I1- u H- BonmHOBOIOB

Pacuet napameTpoB MOJI0CKOBBIX BOJTHOBOJOB

OObemMHBIE pe30HATOPBI, TIOJIOCKOBBIE PE30HATOPHI
CornacoBaHue CONPOTUBIICHUH.

N U AW~

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

PynopHas anTeHHa;

3epkanpHas mapaboanuecKasl aHTEHHa;

AHTeHHa BOJTHOBOI KaHa;

. CnmpasnbHasi aHTEHHA C OCEBbIM M3JIyYCHHEM;

Pe3onaHcHast BOJTHOBOTHO-IIIEJIEBAsi aHTEHHA C KPYTOBOM MOJISIpU3aIUE;
AHTEHHas peIIeTKa;

MuKkponoyiockoBas Kpyriiasg aHTEHHA C JIMHEWMHOM MOJISIpU3alueit;

. MuKpomnonaockoBasi psIMOYToJibHasi aHTEHHA C KPYTOBOM MOJISIPU3ALUEN.

% NO LA W

9.1.5. IlpuMepHbIii NepevyeHb TeM ISl KOHCIIEKTOB CaMOINOAT0TOBKH

. JluHum nepenay B BUJE MPOBOJIOYHBIX U KOAKCHAIBHBIX (DUIEpOB
. Pacuer mapaMeTpoB psIMOYIrOJIBHBIX BOJIHOBOJOB

. Pacuer mapaMeTpoB KpyriblX BOJIHOBOIOB

. Pacuer mapamerpos II- u H- BonmHOBOIOB

. Pacuer mapaMeTpoB M0JIOCKOBBIX BOJHOBOJOB

. OObeMHBIE PE30HATOPBI, TOJIOCKOBBIE PE30HATOPHI

. OHEepreTUYECKNEe COOTHOLIEHUS B JIMHUAX Nepeay

NN kAW -

9.1.6. TeMbl NpaKTUHYECKUX 3aAHATHIA

. Jlunuu nepenay B Bue NPOBOJOYHBIX U KOAKCHATIBHBIX (QUACPOB

. Pacuetr mapameTpoB mpsIMOYTroJIbHBIX BOJTHOBOJOBPacdyeT mapameTpoB KpyTibIX BOJHOBOIOB
Pacuer mapamerpoB II- m H- BomHoBogoB PacueTr mapaMeTpoB MOJOCKOBBIX
BOJIHOBOJOBOOBEMHbBIE PE30OHATOPHI, MOJOCKOBBIE PE30HATOPHI

N —

9.1.7. Tembl 1a00paTOPHBIX padOT

. I/I3MepCHI/Ie napaMeTpOB B3aUMHBIX U HCB3AMMHbBIX KOAKCHU-AJIbHBIX YCTBIPCXITOJIFOCHUKOB.
. I/I3MepCHI/Ie napaMeTpoOB YCTHIPCXITOJTKOCHUKOB MCTAJTINIMUCCKNUX BOJIHOBOAHBIX KOHCprKLII/Iﬁ

N —

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecrnedeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YlIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJIIpHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyJAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTAIaMU, COACPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu caMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTbIO, NOCTATOYHOM s
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UHIANBUAYAJIbHOTO IMMOHHMMaHHUA W OCBOCHHA MaTc€pHalia, BbIACIIAA OCHOBHBIC HMACH; HA OCHOBAaHUU
HU3YyUYCHHOT'O COCTaBHUTh TC3UCHI. OcBouB Mat€puall, MOMNbITaTECA COOTHECTH TCOPUIO C IMMpUMEpaMU U3

MIPAKTUKU;

— €CJIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAaYEHUE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEYATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB W 3anucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEYeHh KOTOPHIX yKa3zaH B Tabnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHalbl OLICHUBAHUS ISl JUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaroniuxcs

Bupl 1onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEeHUs

C HapymeHusIMH ciIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pA0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUIYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOH (hOpMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'ISI TaKHuXx 06yt{a}0m1/1xcs{ npeaycMaTpmuBacTCAd
nocTymHas popMa npeaoCTaBICHI OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYyT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa oneHuBaHusl Pe3yJbTaTOB OOYYEHHS JUI] C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
30pPOBbSI U WHBAIUIOB 0 AUCHUILIMHE TPEIyCMAaTPUBACT MpeAOCTaBlIeHne HHPopManuu B hopmMax,
AIallITUPOBAHHBIX K OTPaHUYCHUAM UX 3J0POBbS U BOCIIPUATHUA I/IHCI)OpMaHI/II/II
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Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe PIIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIeHUSIMU OTIOPHO-IBUTaTeJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOAUTHCS B HECKOJIBKO 3TATIOB.
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