MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

Leactearenes: ¢ 1901, 2016 no 18082010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD
YcrpoiicTBa CBepXBBICOKOH YaCTOThI M AHTEHHBI

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hampasnenue noaroroBku / cneruanbHoCcTh: 11.03.01 Pagnorexnuka

HanpaenenHocts (mpoduis) / cnenuanuzanus: PaamorexHnyeckue cpeacTBa nepegayd, npuemMa u
00padOTKM CUTHAJIOB

®dopma 00ydeHUs: 3a09HAA

®akynpreT: 3uB®, 3204HbIN M Be4epHUil (PpaKyJIbTEeT

Kadenpa: TOP, Kagenpa TeiekoMMYHHKAIUI 1 OCHOB PAaTUOTEXHUKH

Kypc: 3, 4

Cemectp: 6, 7

YuebOnsrit man Habopa 2014 roma

Pacnipenenenne pabouero BpemeHu

Ne Bunpl yueOHOI 1eITeNbHOCTH 6 cemectp 7 cemecTp Bcero Enunuiet
1 |Jlexuun 8 0 8 4acoB
2 |IlpakTHueckue 3aHATUSA 2 2 4 4acoB
3 | JlaGopaTopHbie pabOTHI 0 4 4 4acoB
4 | Bcero ayaqMTOpHBIX 3aHITUI 10 6 16 4acoB
5 | CamocTtosiTensHas pabora 98 21 119 4acoB
6 | Bcero (6e3 ax3ameHa) 108 27 135 4acoB
7 | IloaroroBka M caaya dK3aMeHa 0 9 9 JacoB
8 | OOmmas TpyI0eMKOCTb 108 36 144 9acoB
4.0 3.E.

KontpomnbsHabie paboThl: 7 cemectp - 1
DKk3aMeH: 7 cemecTp

Tomck 2018
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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
Pazpabotunku:
npodeccop kad. CBUuKP I'.T". I'omnu
noueHt kag. CBYuKP A. 1O. TlonkoB

3aBenyroumii o0ecnieunBaromeit kad.
CBYuKP C. H. llapanroBuy

Pabouast mporpamMMa IUCIUITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroeil kadeapoii:

Hexan 3uB® . B. Ocumos
3aBeayoNIHi BRITYCKAIOMICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

JloueHT Kadeapsl CBEpXBbICOKOYA-
CTOTHOW M KBaHTOBOU PaJUOTEXHUKHU

(CBYuKP) A. 1O. Tlonkos
JlonieHT Kadenpsbl TeIeKOMMYHHKa-
Ui 1 ocHOB paguotexHuku (TOP) C. U. boromornos
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Ienwro mpenonaBanusi TUCIUILIAHEI «YcrpoiictBa CBY 1 aHTEHHBI) SBJISETCS TOArOTOBKA Oaka-
JaBpoB B o0OnacTu pa3paboTku U obecnieueHus: GyHKIHOHUpoBaHUS ycTpoicTB CBY u anteHH B paauo-
TEXHUYECKHUX CHCTEMAX.

1.2. 3agaun QUCHUIINHBI

— 3ajavyaMy AMCLHUIIIMHBI ABJISIOTCS U3y4EHHE:

—  OCHOBHBIX THMOB (UAEPHBIX JUHUH, ycTpoiicTB CBY 1 aHTeHH, UX MapaMeTpoB U XapaKTepH-
CTHK;

—  KOHCTPYKLHUH 3JI€MEHTOB (puAepHOro TpakTa, ycrpoiicts CBY u aHTeHH,;

— cmnocoboB coracoBanus ycrporicts CBU u anTeHH B puiepHOM TpaKTe;

— onucanus ycrpoiicte CBY nocpeacTBoM MaTpuyHOro anmnapara;

—  METOZOB pacy€Ta OCHOBHBIX TUIIOB AHTCHH.

2. Mecto mucuuniuebl B ctpykrype OIIOII

HuctummHa «YcTpoiicTBa cBepXBBhICOKOW YacToThl U aHTeHHB» (Bb1.B.O/[.6) oTHOCHTCS K OI0KY
1 (BapuaTuBHas 4acTh).

[TpenmecTByOUMMHI AUCHUILTUHAME, (OPMUPYIOIIMMH HayalbHbIE 3HAHUSA, SIBIAIOTCS: OCHOBBI
TEOpUU LIETIEH, DNEKTPOIMHAMMKA U PACIIPOCTPAHEHUE PAJMOBOJIH, YCTPOICTBA CBEPXBBICOKON YaCTOTHI
Y QHTCHHBI.

[Tocnenyromumu  quCHMIUIMHAMU  ABIAOTCA:  [IpoekTHpoBaHME pagMOTEXHUYECKUX CHCTEM,
YcrpoiicTBa CBEpXBBICOKOW YaCTOTHI M aHTEHHBI.

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HampaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

—  OIIK-3 crocoOHOCTBIO pelIaTh 3a/laud aHalIu3a U pacdeTa XapaKTePUCTHK SJIEKTPHYECKUX
[eTei;

— IIK-6 roToBHOCTBHIO BBIMIOJNHATH paciyeT U MPOEKTUPOBAHUE JI€TaleH, y3JI0B U YCTPOUCTB pa-
JUOTEXHHUUYECKUX CHUCTEM B COOTBETCTBUH C TEXHUYECKUM 33/IaHUEM C MCIIOJIB30BAHUEM CPEICTB aBTOMA-
TU3aLUU IPOEKTUPOBAHUS;

B pesynbpTare u3ydeHus: IUCIHUILIMHBI 00YJaIOMIUNCS TOJKEH:

— 3HATh OCHOBHBIC METObI PEUICHHs 33/1a4 aHalIu3a U pacuéra mapaMeTpoB U XapaKTEPUCTUK
bunepusix muaUH, ycTpoiictB CBY u antenn (OI1K-3);

— YMeThb B COOTBETCTBUH C TEXHHYECKHM 33/IaHUEM BBIMOJHATH PACUET U MATEMAaTHYECKOE MO-
nenupoBanue yctpoiictB CBY M aHTEHH ¢ MCHOJIb30BAaHMEM CTAaHAAPTHBIX MAKETOB MPHUKIAJHBIX IMPO-
rpamm (I1IK-6);

— BJaJeTh OCHOBHBIMU METO/IaMHU pacyéTa, MaTeMaTHUeCKOr0 MOJICIIMPOBAHUS U IKCIIEPUMEH -

TaJbHBIX HCCIEOBAaHUN NapaMeTpoB M XapaKTepUCTUK (puaepHbIX IuHUH, ycrpoiictB CBY u aHTeHH
(OIIK-3, I1K-6).

4. O0beM IMCUMILIHHBI M BUbI Y4eOHOH padoThI
OO0m1as TpyI0EMKOCTh AUCIUIUTHHBI cOCTaBIsIeT 4.0 3aU€THBIX €UHUIIBI U MIPEJCTaBICHA B Ta0JIN -

ne 4.1.
Ta6muia 4.1 — TpymoeMKOCTh TUCIUILTHBI
Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl
6 cemecTp 7 ceMecTp

AynaTopHbIE 3aHATHS (BCETO) 16 10 6
Jlexuun 8 8 0
[IpakTrueckue 3aHATUA 4 2 2
JlabopaTtopHbie pabOThI 4 0 4
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CamocrosTenpHas paboTa (BCero) 119 98 21
OdopmieHre 0T4eTOB 110 Ja00PaTOPHBIM 2 0

paboram

[TpopaboTKa JIEKIIMOHHOTO MaTepHuaia 86 72 14
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 31 26 5

CeMHHapam

Bcero (0e3 ax3amena) 135 108 27
IToaroroBka u caada dK3aMeHa 9 0 9

OO6mmast Tpy1I0€MKOCTb, 4 144 108 36
3aueTHbie EquHAIIBI 4.0

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH

Paznensl muCUUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

" ] = 2 TE\ = =
& i 3 3 S 2 =
. S Q S S 2 >~ 5
HazBanus pa3aenoB TUCHUIUINHBI i “ a e, o 2 S
= 5 G = & 0 ==
s 2 & B3 &%
= © | Re & %
6 cemecTp
1 Jluaum nepenauu u ycrporicrsa CBY 4 2 0 66 72 | OIIK-3, ITIK-6
3 AHTEHHBI 4 0 0 32 36 |OIIK-3
Hroro 3a cemectp 8 2 0 98 108
7 cemecTp
2 JInnuu nepenaun u ycrpoiictea CBU 0 0 4 21 25 | OIIK-3, [IK-6
4 AHTEHHBI 0 2 0 0 2 OIIK-3, TIIK-6
Hroro 3a cemectp 0 2 4 21 27
Hroro 8 4 4 119 135
5.2. Coaep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIIUSIM)
ConeprkaHre pa3IesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEACHO B Tabmmie 5.2.
Tabmuua 5.2 — CopeprkaHue pa3esaoB TUCIUILINH (TI0 JEKITHSIM)
3 =
Q =a=t
g 23
HaszBanwus pasznenos CopeprkaHue pa3esioB JUCHUTLITUHBI (110 JIEKIUSM) - &5
o) 5 £
=
2 £ 2
= S
6 cemecTp
1 JIunuu nepenauu u OcHoBbl Teopun. KoakcuanbHble, BOJIHOBOJHBIE U 110- 4 OIIK-3

ycrpoiictBa CBY

JIOCKOBBI€ JIMHUU, TUIIBI BOJIH; TEXHUYECKHUE NapaMeT-
PBI ¥ XapaKTEPUCTUKH, COTTIACOBAHUE C HATPY3KOM.
MuoronomocHuku CBY u BOIHOBBIE MaTpHUIIbI, UX
cBoricTBa. Kackamunie coequnenns [laccuBHbIie
ycrpoiictBa CBY: Harpy3ku corinacoBaHHbIE, ATTEHIO-
aTopsl, GazoBpamiarenu, GeppUTOBBIC ITUPKYIATOPHI,
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HaIpaBJICHHBIC OTBETBUTCIIN.

HUroro

3 AHTEHHBI

Knaccudukarus anteHs. 30Hbl u3nydenus. [lapamer-
PBI M XapaKTEPUCTUKHU MEPENAFOIINX UITPUEMHBIX aH-
TEHH, MH)KEHEpHBbIE MEeTO/bI pacuéra. OCOOEHHOCTH
aHTEHH Pa3JIMYHOr0 Ha3HAYEeHUS U Arana3oHoB.Bub-
paTopHble aHTEHHBI: JINHEHHBIH, NeTIe00pa3HbIH,
LITBIPEBOM, CXEMBI UX BO30YXKIE€HHUS, CIOCOOBI
pacupeHus pabouero auana3oHa, IpUMEHEHUsI.
ATniepTypHbI€ AaHTEHHBI: BOJTHOBOJHBIE U PYIIOPHBIE,
JIMH30BbIE U 3€pKAIIbHBIE, UX Pa3HOBUIHOCTU.BHemI-
HsAsl M BHYTPEHHSS 331a4M aHAJIN3a allepTyPHBIX aH-
TEHH U MeToJIbl pacuéTta. KOHCTpyKIIMM U XapakTepu-
CTUKH, IPUMEHEHHUS

OIIK-3

Hroro 4
Hroro 3a cemectp 8
Hroro 8

5.3. Paznenbl JMCHMILNIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecnieyBaeMbIMH (IOCJIEAYIONIUMH) TUCHHILIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrieunBaeMbpIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXKANCIUIUTHHAPHBIC CBSI3U

HanmenoBanmne JUCHUITIINH

Ne paznenoB jaHHOM TUCLMILINHEL, 115 KOTOPBIX
HEOOX0IMMO U3y4eHHEe 00eCTIeYMBAIOLINX U
o0ecreurnBaeMbIX AUCLUIIINH

1 2 3 4
[IpeamecTByromue TUCIUATITUHBI
1 OcHOBBI TEOpUU LIECTIEN + + + +
2 DnekTpoJMHAMHKA U PACTIpOCTPaHEHHUE Pauo- n
BOJIH
3 VerpolicTBa CBEpXBBICOKOM YaCTOThI U AHTEHHBI + + + +
[Tocnenyromume TUCIUITITUHB
1 IIpoexTupoBaHuE PATUOTEXHUYECKUX CUCTEM +
2 YcrpoiicTBa CBEPXBBICOKOM YaCTOTHI U @aHTEHHBI + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIA, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIICTCHIMH, (OPMUPYEMBIX MPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHH
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETCHIUH, (DOPMUPYEMBIX MPH U3yYCHHU AUCIUIUTHHBI, U BUJOB 3aHS -

TAN

Bunnl zanstui

Komnerenimmn

Jlek.

[Ipak. 3an
JIa6. pao.
Cam. pab

DOpMBI KOHTPOJIA

CornacoBaHa Ha noptane N2 39691



OIIK-3 + + + + KonTpoasnas pabora, Jlo-
MalllHee 3aJaHne, JK3aMeH,
KoHcnekT caMonoAroToBKw,
OtyeT no nabopaTopHoii pa-
oote, Tect

I1K-6 + + + Jomanaee 3aganue, DK3a-
MeH, KoHcniekT camororo-
ToBKH, OTYeT Mo jabopa-
TopHOU paborte, Tect

6. UnTepakTUBHBbIE MeTOAbI M (OPMBI OPraHU3aALMU 00yYeHH s
He npenycmorpeno PVYIIL.

7. JJaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIXx paboT npuBeaeHo B Tabauue 7.1.
Ta6muna 7.1 — HaumeHnoBanue 1abopaTopHbIX paboT

3 z S
3 = =
Z = 5
HaszBanus pasznenos HanmenoBanwue 1ab0paTtopHBIX padboT 5 - &5
- 2 5
= 8 2
al e g
~ S
7 cemecTp
2 JInHnm nepenauu u CkansipHblif aHaIM3aTOp NapaMeTpos Lemneid P2M 4 OIIK-3,
ycrpoiictBa CBY Hroro 4 [IK-6
Hroro 3a cemectp 4
Hroro 4
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HaumeHoBaHMe IpakTUYECKUX 3aHATUHN (CEMHUHApOB) MpHBeeHO B Tabiue 8.1.
Ta6muia 8.1 — HaumeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
3 z g
3 = =
Z = 5
Haszpanwus paznenos HanmMenoBanne npakTHUeCKuX 3aHATUN (CEMHUHAPOB) zF 2 5
- 2 E
= 8 2
e e g
= S
6 cemecTp
1 JInanm nepenauu u Pacuér napameTpoB KOAKCHAIbHBIX U BOJTHOBOJAHBIX 2 OIIK-3,
ycrpoiictBa CBY JIMHUUN [1IK-6
Hroro
Hroro 3a cemectp 2
7 cemecTp
4 AHTEHHBI Pacuér napameTpoB U XapaKTEpUCTUK aHTEHH 2 OIIK-3,
Hroro 2 IIK-6
Hroro 3a cemectp 2
Hroro 4

9. CamocTrosiTesqibHasi paboTa
Bunbr camocTosTenbHOM paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETCHIIUH TPE/ICTABICHBI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMBbIE KOMIIETEHITUN

3 =
: | i%
Bunabr camocTosTensHOM & > 0O
Hassanus paznenon z " = ®opMbI KOHTPOJIS
paboTEI L s 2
X g8 =
al o g
= S
6 cemecTp
1 JIunuu nepenauu u IToaroroBka K npaxkTuye- 26 | OIIK-3, |KoHCHEKT caMOIoAroToB-
yctpoiictea CBY CKUM 3aHSATUSIM, CEMHHA- [1K-6 ku, KonTponpHas pabora,
pam Tect, Ox3ameH
[IpopaboTka JTeKIIHOHHOTO 40
MaTepuana
Uroro 66
3 AHTEHHBI [IpopaboTka JIeKIIMOHHOTO 32 |OIIK-3 Koncnexkr camonoaroros-
Marepuasa ku, Tect, Dx3aMeH
Hroro 32
Hroro 3a cemectp 98
7 cemecTp
2 JIunuu nepenauu u [TonroToBka K npakTuye- 5 |OIIK-3, |/lomauiHee 3a/1aHue,
yctpoiictea CBY CKHUM 3aHSATUSIM, CEMHHA- I1K-6 Koncnekrt camonoaroron-
pam k1, KonTposnbHas pabora,
[TpopaboTka TeKIHOHHOTO 14 OTG%T Hf)r Ha6(g)aT0pH0H
T T, DK3aMeH
Mmarepuaina pabote, 1eCT, JK3ame
OdopmiieHre 0TYETOB 110 2
nmabopaTtopHbIM paboTam
Hroro 21
Hroro 3a cemectp 21
TlonroroBka u cmaya dK3a- 9 OK3aMeH
MEHa
Hroro 128
10. KypcoBoii nmpoekT / KypcoBasi padota
He npenycmorpeno PVYII.

11. PeiiTuHroBas cucremMa JJisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS
PeliTnHroBas cucrema He UCIOJIb3YETCS.

12. YueOHO-MeTOAUYecKOe U MHGOPMANINOHHOE O00ecTieyeHrue TUCIUIIINHBI

pamenus: 19.07.2018).

12.1. OcHoBHas1 JIMTEpaTypa
1. Awntennsl [DnekTpoHHBIN pecypc]: YueoHnoe nmocodue / Tommn I I'. - 2012. 145 c. - Pexum
noctyna: https://edu.tusur.ru/publications/2794 (nara obpamenus: 19.07.2018).
2. VYcrporictea CBY u anTeHHbI [DneKTpoHHBIN pecypc]: Yuebnoe nmocodue / llanruna JI. U.,
3amorpunckuii B. A. - 2012. 223 c. - Pexum moctyna: https://edu.tusur.ru/publications/712 (mata 06-

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. CBepXmHpOKOIOIOCHBIE MUKPOBOJIHOBEIE ycTporcTBa/ mon pen. A. Il. Kpenurmxkoro, B. IL.
MemanoBa. — M.: Paguo u cBs3b, 2001. — 560 c. (manuune B Oubnmoreke TYCVYP - 33 5k3.)
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12.3. YueOHO-MeTOAHYECKHE MTOCOOUHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. Awntennsl u unepsl [DNeKTpOHHBIN pecypc]: YueOHO-MEeTOaUIecKoe Mocooue s MpaKTH-
yeckux 3aHatuil / I'. I Tommn - 2018. 236 c. - Pexxum noctyna: https://edu.tusur.ru/publications/8324
(mara obpamenus: 19.07.2018).

2. VYcrpoiictBa CBY u anTeHHBI [DNeKTpOHHBIN pecypc]: yueOHO-MeToAnYecKoe ocodue 1o op-
raHu3aluy caMocTosTesIbHOM paboTbl cryneHtoB / Tommu I. T - 2010. 42 c. - Pexxum npocryma:
https://edu.tusur.ru/publications/7 (nara o6pamenus: 19.07.2018).

3. CxansipHbIi aHaIM3aTOp MapaMeTpoB Leneil p2m [DneKTpoHHbINH pecypc]: PykoBoacTBo k ja-
ooparopuoit pabore / lTommu I. TI. dareee A. B. - 2013. 47 c. - Pexum pocrymna:
https://edu.tusur.ru/publications/3729 (nara obpamenus: 19.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbS U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUaIbl IJIs CAMOCTOSTEIFHOU M ayTUTOPHON pabOThl 00YJarOITUXCS
U3 YHCTia JIUI ¢ OTPAHMYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJlaNTUPOBAHHBIX K OTPAHUYCHHAM UX 37I0POBBS U BOCIIPHUATHS HH(DOPMAITHH.

Jlis1 i1 ¢ HApyIIeHUSIMU 3PeHust:

- B (hopMe IIEKTPOHHOTO JIOKYMEHTA;

- B IeYaTHOW (hopMe YBEITMUEHHBIM MIPUGTOM.

JlJis1 U1 ¢ HAPYIIEHUSIMHU CJIyXa:

- B (popMe DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

Jlais1 NI ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeIbLHOTO aNnapara:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHoOU (opme.

12.4. IIpodeccuonanibHbie 0a3bl JAHHBIX U MH(POPMANMOHHDBIE CIIPABOYHbIE CHCTEMBI
1. PexkomeHIyeTcs HCIIONB30BaTh HH()OPMAIIMOHHBIC, CIPABOYHBIE U HOpPMATHBHBIEC 0a3bl JaH-
HBIX, K KOTOpeIM Y TYCVpa umeercs qoctyn https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TEXHMYECKOE O0ecneyeHue JUCIUILJIMHBI U TPpedyeMoe MpPorpaMMHoe
ol0ecreueHue

13.1. O6uue TpedGOBaHUA K MATEPHAJIBHO-TEXHHYECKOMY H IIPOIPAMMHOMY 00€eCIIeYCHHIO
AUCHHUTIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOE U POrPAMMHOE o0ecnevyeHue IJIsl JIEKIIMOHHBIX 3aHATHH
Jlyist mpoBeieHus 3aHATUH JICKIITMOHHOTO TUIIA, TPYIIIIOBBIX U MHIWBUYyaTbHBIX KOHCYJIBTALIUH, T€-
KYILIETO0 KOHTPOJIS ¥ MMPOMEXYTOYHON aTTeCTAllMU UCIIONIb3YyeTCsl yueOHas ayTuTOpHs ¢ KOJMUYECTBOM TO-
CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. MMerorcs
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIAIHBIC TTOCOOMsI, 00€CTIEYNBAIOIINE TEMATHUECCKUE HJI-
JTIOCTPAILMHU TI0 JIEKIIMOHHBIM pa3ielaM TUCIUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE U IPOrPaMMHoe ofecnieyeHne VI NPAKTUYeCKUX 3aHATHI

Jlaboparopusi MUKPOBOJIIHOBOW TEXHUKH

yueOHasi ayuTopus JUIsl IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOpUs ISl IPOBE-
JIEHUS 3aHATUI MPAKTUYECKOTO THIIA, y4eOHast ayIuTOPUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasi ayIuTOpHsI JAJIsl IPOBEJACHMSI 3aHATUI CEMUHAPCKOro TUIIA, IOMELIEHHUE JIIsl KypCOBOIO MPOEKTHU -
poBaHUs (BBIMOJHEHUS KYPCOBBIX padoT), MOMEIIEHUE ISl IPOBEACHUS TPYIIOBBIX U WHAUBUAYAIbHBIX
KOHCYJIbTallnH

634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuua, a. 47, 328 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- Komnbrotepnsie paboune craniuu (14 mr.);

- JleMoHcTpanmoHHoe 000pyI0BaHMEe s Tpe3eHTaui (mpoek-Top 1 mt., 3kpan 1 mrT.);

- Ocuumnorpad GDS — 71022 (1 mwr.);
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- U3smeputens P2M-18 (1 mrt.);

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

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

- Usmeputens P2M-04 (1 m.);

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

- Ocmmmnorpad nuudposoit MS07104 (1 mT.);
- Mynstumetp mudposoit 34405A (1 mr.);

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

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

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

- Usmeputens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3mepurenbuas munust P1-27 (1 wit.);

- Bekropnsiit ananuzarop curHanoB P4AM-18 (1 mt.);
- OnopHO-NOBOPOTHOE yCTPOUCTBO (1 1IT.);

- KommuiexT cnenuann3upoBaHHON yueOHOM MeOen;
- PaGouee mecto mpenogaBarens.
[IporpamMmmHoe obecrnieueHue:

— Adobe Acrobat Reader

— Google Chrome

Microsoft Office 2010 u Huxe

PTC Mathcad 15

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredeHne I J1adopaTopHbIX padoT

JlaGopaTtopust MUKpOBOJIIHOBOI TEXHUKH

yueOHast ayJuTOPUs JUTsl TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JIEHUS 3aHATHI MPAKTUUYECKOT0O THUIIA, yuyeOHast ayIuTOpUs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIsl MPOBEICHHS 3aHATUH CEMHUHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBIMOJHEHUSI KYpPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTaLMi

634034, Tomckas obnacte, T. Tomck, Bepmuauna ynwuna, n. 47, 328 ayn.

Onwucanue uMeronierocs 000pya0BaHuUs:

- Komnstotepnubie paboune cranuuu (14 mrt.);

- JleMoHCTpalMoOHHOE 000pyI0BaHHE Ul Ipe3eHTalui (poek-Top 1 mT., okpan 1 mrT.);

- Ocmmnorpadg GDS — 71022 (1 mT.);

- U3smeputens P2M-18 (1 mrt.);

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

- Bonmermetp nug. GDM 8145 (1 mr.);

- Usmeputens P2M-04 (1 mT.);

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

- Ocmwmnorpad nudposoit MS07104 (1 mT.);

- Mynstumetp mudposoit 34405A (1 mr.);

- Uctrounuk utanus GPD-73303S (1 mrt.);

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

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

- Usmeputens P2-60 (2 Groka);

- Usmeputens P5-12 (1 mT.);

- U3meputenbuas munaust P1-27 (1 wrt.);

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

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

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmmMHoOe obecrnieueHue:

— Adobe Acrobat Reader
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Google Chrome

Micran Graphit

Microsoft Office 2010 u Hrxe
PTC Mathcad 15

13.1.4. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSITe IbHON padoThl
Jlnst caMoCTOSATEIbHON PabOThl MCTOB3YIOTCS y4E€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PaCIOJIOKEHHBIE IO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMmck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, T. Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHMS:

- yueOHast MmeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opManoHHO-00pa30BaTEIBHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXXHOCTSMH 370POBbS U MHBAIHMIAMHU
OCYILECTBIISIETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIET0 U CHEeIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 00YyUYaAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO MCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
yy yueOHOM HHPOPMAaIUK B TOCTYIMHBIX (hOpMax, MOOUIILHON CUCTEMBI MPEOIaBaAHUS I 00YJarOIINXCS
C MHBAJIUAHOCTbIO, TIOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHUEeM Cyxa, 000pyJIoBaHa KOMIBIOTEPHOW TEXHUKOM, ayTMOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYyYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPETyCMOTPEHO HCIIOJIb30BaHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX O0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MpU MOMOIIY BUACOyBETUUHUTENCH 1151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3YIOTCS aJIbTepHAaTHUBHBIE YCTPOICTBA BBOAA MH(OPMAIIUU U IpYrHe TEXHUUECKHE Cpe/ICTBa IprueMa/mepe-
naun yuyeOHOM MHpOpPMaI B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUeHUs JUIs JIIOJeH ¢ UHBA-
JUAHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUsI
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jiis onleHKH cTeneHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLHUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBbIE 3a7aHUA
1. ITo kakoMy 3aKOHY IIPY U3MEHEHUHU YaCTOThl U3MEHSIOTCS IOTEPU B MeTajuiax?
-IIPY YBEJIMYEHUHN YACTOThI YMEHBIIAIOTCS IO JIMHEHHOMY 3aKOHY,
-IIPU YBEJIMYEHUHN YACTOThI PACTYT MPONOPLIMOHAIBHO KOPHIO KBaJAPATHOMY M3 YaCTOTHI,
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-IpU YBEIUYEHUH YACTOTHI PACTYT JIMHEHHO,
-YMEHBIIAIOTCS MPH YBEIUYEHUH YaCTOTHI TPONOPIUOHAIIBHO KOPHIO KBaIPaTHOMY M3 4aCTOTHI.

2. TonmuHaa CKUH-CJION — 3TO

~TOJIIIMHA OKCHJTHOW TUIEHKH, 0Opa3yrolieiics Ha MOBEPXHOCTH MeTalla,

-IITyOMHA IPOHUKHOBEHMS MOJIsI B METAJLJI C YBEJIMUEHHEM €0 aMIUINTY/bI B pas,
-IITyOMHA IPOHUKHOBEHHS MOJISI B METAJJI C YMEHBIIEHHUEM €r0 aMIUTUTYIBI B € pas,
-INTyOMHA IPOHUKHOBEHMS MOJIsl B METAJII C YMEHBIIEHUEM €r0 aMIUIUTY/BI B 2 pasa.

3. Pe3onancusie ceuenus B JIIT — 310 ceueHusi, B KOTOPbIX

-KOMITIOHCHTBI HAIIPSIP>KCHHOCTHU oJeil UMEeIOT BCIICCTBCHHBIC 3HAUCHMUA,

-KOMIIOHEHTHI HANPS>KEHHOCTH TMOJIei MPUHUMAIOT MaKCUMaJIbHbIE WJIM MUHUMAJIbHbIE 3HAUEHUS,
-COIIPOTUBJIEHUE JINHUU PABHO COIPOTHUBIICHUIO HAIPY3KH,

-CONPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM.

4. DxBuBaneHTHbIE ceueHus B JIIT — 3To ceuenusi, B KOTOPBIX

-KOMITIOHCHTBI HAIIPSIP>KCHHOCTU oJeil UMEIOT BCIICCTBCHHBIC 3HAUCHMUA,

-KOMIIOHEHThI HAPS>KEHHOCTH TMOJIei MPUHUMAIOT MAKCUMaJIbHbIE WJIM MUHUMAJIbHbIE 3HAYEHUS,
-COIIPOTUBJIEHUE JINHUU PABHO COIPOTHUBIICHUIO HAIPY3KH,

-CONPOTHUBIICHUE JINHUU SIBJISICTCS BEILIECTBEHHBIM.

5. Kakum B 00111eM cirydae siBJISIETCS TIOJTHOE COTPOTHBIICHHUE JIMHUN?
-BCIIICCTBCHHBIM,

-TIOCTOSIHHBIM,

-IIEPEMEHHBIM,

-KOMILJIEKCHBIM.

6. Kakum sIBJISIETCS BOJTHOBOE CONPOTUBIICHUE JIMHUM ?:
-PCaKTUBHBIM,

-BEILIECTBEHHBIM,

-IIOCTOAHHBIM,

-TIepEMEHHBIM,

7. llnetid — aTo oTpe3ok dumepa,

-pa30MKHYTHIN Ha KOHIIE,

-KOPOTKO3aMKHYTHIH Ha KOHIIE,

-Harpy>kKeHHBI Ha aKTUBHOE COIIPOTHUBIICHNE,
-MMEIOINI YHCTO PEAaKTUBHOE BXOJTHOE CONPOTUBIICHHE.

8. K 4eThIpexmnoimoCHUKaM OTHOCATCS
-pUIBTpPHI

-Harpy3Kku

-JI€JIUTENN MOLUTHOCTU
-HaIlpaBJICHHbIE OTBETBUTEIU

9. B 3aKkpbITBIX pe30HaTOPax BO3MOXKHBI TOJIBKO TaKue KoineOaHus, 1151 KOTOPBIX 10 AJIMHE pPe30Ha-
TOpA YKIIAJBIBACTCS 1EJI0€ YUCIIO

-A

-A2

-4

20
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10. K nuccunaTuBHBIM yCTPOMCTBaM OTHOCSTCS
-azoBpariarenu

-T1epeXobl

-aTTEHIOATOPBI

-HaIlpaBJICHHbIE OTBETBUTEIN

11. C momMouip1o Kakoro moJjisi MOYKHO U3MEHUTH HalpaBiICHUE HUPKYIALHUU B Y-LIUPKYIATOpE?
-[IOCTOSTHHOT'O MarHUTHOT'O

-IEPEMEHHOI0 MarHUTHOTO

-3JIEKTPUUYECKOrO

-3JIEKTPOMAarHuTHOTO

12. BHyTpeHHsIs 3a1a4a TEOPUM aHTEHH MPUMEHUTENBHO K JUHEHHBIM aHTEHHAM O3HayaeT Haxo-
KJICHUE

-pacrpenesieHus oIl BHYTPU IIPOBOJHUKA,

-3a1acEéHHON B aHTEHHE SHEPIUH,

-pacrpeziesieHHs TOKa BJIOJIb IPOBOIHUKA,

-TeMIlepaTypbl BHYTPEHHHX IIIYMOB.

13. Kakyro nossipy3anyio Ha3bIBalOT BpAIIAIOIIEHCS?
-TOPU30HTAIILHYIO,

-HaKJIOHHYIO,

-KpyTOBY1O,

-3JUTUNITHYECKYIO.

14. YV kakux noisipusaiuii BEKTOp COXPAHSET CBOIO OPUEHTALIUIO B MPOCTPAHCTBE?
-Y BEpTUKAIILHOM,

-y TOpU30HTATIBHOM,

-y HaKJIOHHOM,

-y AJUTMITAYECKOM.

15. TlpaBriibHBIE COOTHOIICHUS MEXAY KOd(PPHUIIMEHTaAMH YCUIICHUS, HAIIPABJICHHOTO ICUCTBUS U
MOJIE3HOTO IEVCTBUS:

-KH/I = KIIJ] * KY

-KVY = KIIJ*KH/

-KITA = KHJ / KY

-KIIA=KY /KHJ

16. IllymoBas Temneparypa aHTEHHBI — 3TO TEMIIEpATypa:
-Ccpelibl, B KOTOPOM HaXOJUTCsl aHTEHHa,

-J10 KOTOPOM pa30rpeBaeTcsi aHTEHHA B PEXKUME IIEpelauH,
-COOCTBEHHBIX IIIyMOB aHTE€HHBI B peXXKUMeE MPUEMA,
-COOCTBEHHBIX U BHEITHHUX IIIyMOB NPHUEMHOMN aHTEHHBI.

17. Y xaKoil U3 aHTEeHH B OCEBOM PEKUME U3ITydeHHs IMpe pabounii quanazon?
-y TPEXBUTKOBOMN MUIMHIPUYECKON CIMPAIBHON aHTEHHBI,

-y LIECTUBUTKOBON LWIMHAPUYECKON CIIMPAILHON aHTCHHBI,

-y TPEXBUTKOBON KOHMYECKON CITUPATbHOW AHTCHHBI.

-y LIECTUBUTKOBON KOHMYECKON CIIUPAIILHONM aHTECHHBI.

18. Kakyro nmonsipuzaniio B 0CEBOM PEXHUME M3ITYUEHHs] HUMEIOT CIIMPAJIbHBIE AaHTEHHBI B HAIIpaB-
nenuun makcumyma JIH?

-BEPTUKAJIbHYIO,

-HaKJIOHHYIO,
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-KPYTOBYIO,
=3JINTMIITUYCCKYIO.

19. Kakue Tunbl anepTypHbIX aHTEHH B paIMOAMANIa30H MPUIILIA U3 ONTUKHU?
-PYIIOpHBIE AHTEHHEI,

-aHTEHHBI Ha 3aMEJISAIONINX JTUH3aX,

-aHTCHHBI Ha YCKOPSAIOINHUX JIMH34aX,

-3epKaJIbHbI€ aHTECHHBI.

20. Kakoit mpoduiib uMeeT Majioe 3epkajio B Kiaaccudeckoit cxeme Kaccerpena?
-c(heprueckui,

-napaboIMYeCKuH,

-TUNEepOOINIECKHH,

-3JTUNITUYECKHA.

14.1.2. Dx3aMeHALIMOHHbIE BONPOCHI

1. JIunum nepenauu: onpenelIeHue; peryJsipHble, HEPETYISIPHbIE, OJHOPOAHbBIE, HE OJXHOPOIHBIE.
OTKpBIThIE, 3aKPBITHIE — UX JIOCTOMHCTBA U HEJOCTATKU, IpUMeHeHus. [Ipumepsl.

2. Papnonuuus: noHATHE, CTPYKTYpHAsl CXeMa, IpUMephl. JJOCTOMHCTBA M HEAOCTATKHU 110 CpPAaBHE-
HUIO ¢ GUACPHBIMU JTUHUSIMHU. [IpUHIMIT 31€KTPOIMHAMUYECKOT0 101001l U €ro MCI0JIb30BaHKE IIPU pac-
4YeTax U dKCIIEPUMEHTAJIBHBIX UCCIIEJOBAHUSAX.

3. OcHOBHbBIE MapaMeTpbl U XapaKTEPUCTUKU (PUIEPOB: TUIIBI BOJIH, TUCHIEPCUOHHASI XapaKTepH-
CTHKa, 3aTyXaHUe, NIEKTPUUECKasi IIPOYHOCTb, NIPEACIbHAS U JOIyCTUMAasi MOILIHOCTH, BOJIHOBOE COIIPO-
THBJICHUE, IOTOHHBIE ITAPAMETPBHI.

4. Maremaruueckast Mozens JuHuil nepepaun CBY. OcHoBHBbIE TpeOOBaHUs, MPEIbIBISEMbIE K
¢buaepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJHUKAX U AUAJIEKTPUKAX.

5. O6wscHUTE, TOYEMY OOBIYHO PAOOTAIOT HA BOJIHE OJHOIO THIA, B YACTHOCTH OCHOBHOTO. B Ka-
KHUX Cllydasx paboTaloT Ha BOJHAX BBICHIMX THUMOB? B Kakux JUHUSX MMEET MECTO JUCIEpPCUS U B YEM
npossisieTcs? Kak oHa BiAMsieT Ha paclipocTpaHEHUE CUTHAJIOB?

6. JIByXmpoBoAHas M KOaKCHalbHasl JIMHUM: BOJIHA OCHOBHOIO THWIIA, €€ JUIMHA U (a30oBasi CKO-
POCTh, BOJIHOBOE CONPOTUBIIEHUE, IOTOHHBIE MapaMeTphl. YCIoBHE pabOThl Ha BOJIHE OCHOBHOI'O THIIA B
KOAaKCHaJIbHOU JTUHUU. MapKUpOBKa KOAaKCHAJIbHBIX Kabemeil.

7. I1010CKOBBIE M MUKPOIIOJIOCKOBBIC JINHUU: Pa3HOBUAHOCTH, BOJIHA OCHOBHOIO THIIA, €€ JUIMHA U
¢dazoBas CKOPOCTh, BOJTHOBOE CONPOTUBIIEHHE, TOTOHHBIE TApaMETPhl, CTPYKTYpa MOJIs.

8. BonHOBOABI IPSAMOYTOJIBHOTO CeueHUsl. TUIbl BOJIH, KPUTUYECKUE UIMHBI BOJIH. BosHa OCHOB-
HOTO TUIIA, YCIIOBHE €€ CYIECTBOBAHMS, CTPYKTYpaA IOJISA, XapaAKTEPUCTUYECKOE U BOJIHOBOE COIIPOTHBIIE-
HUS, IIepeAaBaeMasl MOIHOCTh. TeXHOJIOrus U3roTOBIEHUS U cTaHAapTsl. [Ipumenenns.

9. BoyHOBOABI KpYyIJIOro cedeHus. THIBI BOJH, KPUTUYECKHE UIMHBI BOJH. BOiHA OCHOBHOTO
THUIIA, YCIIOBUE €€ CYLLIECTBOBAHUSA, CTPYKTypa IOJIA, XapaKTEPUCTUUYECKOE U BOJIIHOBOE COIPOTUBIICHUS,
nepeaaBaemMasi MOIHOCTb. TeXHOJIOrus U3roroBieHus. [Ipumenenus.

10. JIuauu nepenauu ¢ MOBEpXHOCTHOI BONHOM. [IoHATHE MOBEpXHOCTHOI BOJHBL, €€ JUIhHA U (a-
30Basi CKOPOCTh, CTPYKTypa nojs. [Ipumepsl peanuzanuii JII1 ¢ moBepXHOCTHOM BOJIHOW U MPUMEHEHHS.

11. Anana3onsl jyuH BoiH. [Tonsatue CBY. Tunsl npuMeHseMbIX B pa3IUYHBIX Auana3oHax dumie-
poB. IIoHATHS S5KBUBAJICHTHBIX JINHAWA U CXeM. BOJIHOBOM M KJIIACCHYECKUI NTOIXOABI, CBS3b MEXY HUMHU.

12. Koapumment orpaxkenus ot Harpysku, KbB, KCB, conpoTuBieHne JIMHUM U COOTHOLICHUE
mexny HuMmu. [loBenenune monynsa koddduiureHTa oTpakeHUs B uaeanbHbIX M peanbHbix JIII. Peso-
HAHCHBIE CEUYEHUS, 3HAUECHUS B HUX HAIPSIYKEHHOCTEN MOJIEN U CONPOTUBIICHUH.

13. Koadpdunuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBiieHne JIMHUN U COOTHOIIEHHE
mMexy HUMU. [ToBenenue Moy KoapdUIHMEHTa OTPaKeHHsI B UJCANIbHBIX U PEATIbHBIX JIMHUAX. Pexu -
MblI B JIIT 1 BX CBSI3b C CONPOTHUBICHUEM HATPY3KH.

14. ®opmyna TpaHCHOPMALUMU CONPOTUBIICHUH C MOSACHEHUSAMU. DKBUBAJICHTHbIE CEUCHHS U pac-
CTOSIHUSL MEX1Yy HUMHU. BXonHoe conmpoTHBieHHE OTpe3Ka (uaepa, 3HaueHUs B Cilydyae peaKTHBHBIX Ha-
rpy3ok. Ilonstre nuieiioB, UX BXOIHBIE CONPOTUBICHUS, IPUMEHEHUS.

15. ®opmyna TpaHchopMai CONPOTUBICHHUM C OACHEHUSIMU. Pe30HaHCHbBIE CeYeHUs U paccTo-
AHUA MeX1y HUMHU. [loBeieHne B HUX KOMIIOHEHT HAPS)KEHHOCTH NIEKTPUYECKOI0 U MAarHUTHOT'O TOJIEH,
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CBSI3b ¢ MOIyJIeM Kod(duimenTa oTpaxkeHust ot Harpy3ku. ConpoTUBICHUE JTMHUN B PE30HAHCHBIX Ceve-
Husx U cBsa3b ux ¢ KCB u KbB.

16. Y3K010510CHOE COIIacOBaHUE aKTUBHBIX HAarpy30K. YeTBEPTHBOIIHOBBIE TOHMKAOLIUE U TTOBBI-
maromue Tpanchopmaropsl, ux BKiIroueHus B JIIT u BpIOOp 3HaUEHUN COMPOTUBICHUN. DKBUBAJICHTHBIC
cxeMbl, pacnpeaeneHus HanpspkeHus, KbB nnu KCB Baons JIIT npu cornacoBanumn.

17. Y3KOMoa0CHOE COMTacoBaHUE KOMIUIEKCHBIX HArpy30k. MeToi KOMIEHCUPYIOIUX PEaKTUBHO-
CTeH, MmocneaoBareabHoe U napaieabHoe BritodeHus ux B JIII. DxkBuBaneHnTHbie cxembl. [loscHeHUs Ha
KpyroBoii nuarpamme Bombnepra — Cmura.

18. ¥Y3KomnosiaocHOE cornacoBaHUe KOMILIEKCHBIX Harpy3ok. MeTrosn KOMIEHCHPYIOIUX PEAKTUBHO-
CTEeH, UX peanan3anys B BOJIHOBOJHON TEXHUKE, SKBUBAJICHTHBIE CXEMBI.

19. Tumnosele s3nemeHThl TpakToB CBY: >KBUBaNEeHTHl aHTEHH, PEAKTUBHBIE HArpy3kH, 4YeT-
BEPTHBOJIHOBBIE METAJUIMYECKUE U30JISTOPHI.

20. Tunossle 31eMeHThl TpakToB CBY: BOJHOBOAHBIE COENMHEHUS, TIOBOPOTHI, KOAKCHAIbHO-BOJI-
HOBOJIHBIE MEPEXObI U IEPEXO/IBI C MPSMOYTOIBHOTO BOJTHOBOJA HA KPYIIBIM.

21. OOBbeMHBII pe30HATOP: YCTPOHCTBO, PAa3HOBUAHOCTH, IpuMeHeHus. CpaBHEHHUE ¢ KonebaTelb-
HBbIM KOHTYpOM. BKIIfou€Hune B TPaKT, CBA3b C BHEIIHUMU LEIISIMH.

22. OGbeMHBIE PE30HATOPHI: THIIBI KOJIICOAHUH, pe30HAHCHBIE JJIMHBI BOJIH, JOOPOTHOCTH. YCTpOIi-
CTBO M IPUMEHEHUE KOAKCHAJIBHOIO PE30HATOPA.

23. CryneHuaTble W IUIaBHbIE corjacymoomue mnepexonasl. Knaccudukamus —ynpaBisionmx
yCTpoicTB. MexaHn4ecKre aTTeHI0aTOphl U (pazoBpaliaTesy.

24. Muoronontocauku CBY: miockoct oTcueTa (a3, BOMHOBOM M KIACCHUECKHUMA MOIXO/bI OTIH-
CaHWs, HOPMHPOBKA TOKOB M HANPSKEHUH, TaAAIONIUE U OTPAKEHHBIEC BOJIHBI.

25. BonHoBast MaTpulia paccesHusi: (U3NUYECKHIA CMBICI JJIEMEHTOB, HUCIBITATEIbHbBIE PEKUMBI.
[Ipumenenwus.

26. Matpu1sl CONPOTHBICHUH U MPOBOAMMOCTEH: (PU3UUYECKUI CMBICT 3JIEMEHTOB, UCTIBITATEINb-
Hble pexuMbl. [Ipumenenus.

27. VineanbHble U peasbHble MaTpUIbl. MaTpuia paccesHusl UICaTbHOTO BEHTWIS, (pusnyeckuit
CMBICJI €€ JIEMEHTOB.

28. dyHaMeHTalbHbIE CBOMCTBA MATPHUIL: B3aMMHOCTH, CHMMETPHUH, HEAUCCUIIATUBHOCTH; TOHS -
TS, MaTeMaTH4ecKkue (HOpMyIUPOBKH, HEOOXOIUMOCTD yUeTa.

29. HequccunaTuBHBIN YETHIPEXIIONIOCHUK: MAaTPUIIBI CONPOTUBIIEHUHN U paccesHus. PeakTUBHBIN
MHOTOIIOJIFOCHHK.

30. @epputsl U uUx cBoiicTBa. HeB3aumHble ycTpoiicTBa Ha ocHOBe 3ddekta Papanes u ¢ mo-
MepPEYHO-TIOIMarHUYeHHBIM (peppuToM (BeHTHN ). Da3oBpaiaTeny.

31. IlupkyasTop: NOHATUE, MATPUILIBI PACCESHUS, YCTPONUCTBO, HA3HAYEHUE U IIPUMEHEHUS.

32. HampaBneHHbI OTBETBUTEIIb: MOHATHE, MATPHUIIA PACCESIHUS, YCTPOMCTBO, HA3HAYCHHUE U TIPU -
MEHEHMUS.

33. HanbHsis1, IPOMEKYTOYHAs U OJMKHSSI 30HBI aHTEHHBI. VX TpaHUIIBI M CBOMCTBA MOJIEH
34. Haznauenue u kinaccuuKamys aHTCHH, IIOHATHS, ONTPEICTICHUS.

35. BHyTpeHHSsIs1 U BHEIIHSAS 3aa4l TEOPUU aHTEHH.

36. Ammmutynnas JIH, ee dopma u mupuna, rpaduueckoe n300pakeHue.

37. Teopema o nepemuoxxeHnu JIH oqHOTHUITHBIX 00My4yaTemneil.

38. ®da3zoBas quarpaMMa aHTEeHHbI. DPA30BBIN [IEHTP U UEHTP U3ITYyUCHHUS.

39. MOWHOCTb U CONPOTUBIICHUE U3TYYECHUS AaHTEHHBI.

40. BxogHoe CONpOTUBJICHUE aHTEHHBI, CBSI3b C COMIPOTUBJICHUEM U3TyUCHHUS.

41. DnexTpuueckas Npo4HOCTh. [IpeaenpHas 1 1omycTUMas MOLUTHOCTH.

42. lMonsipusanus, ee BUIbI, HEOOXOAMMOCTh YUeTa MPH MpUeMe.

43. KH/, KITJ u KY antennsli, onpeaeneHus, B3aUMOCBSI3H.

44. JleicTByromias JyIMHA U TUANa30H pabovYnx 4acTOT aHTEHHBI.

45. ITIpuHIHUIT IIEKTPOJMHAMHYECKOTO MOI00MS U €T0 UCIIOIBF30BaHUE MPU UCCIICIOBAHUY AHTCHH.
46. [ IpyHIUIIBI TOCTPOCHUS CBEPXITUPOKONOIOCHBIX AHTECHH.

47. ®dyHgamMeHTalbHbIC OTPAHUYCHHUS B 001aCTH aHTCHH.

48. IIpueMHble aHTeHHBI. DKBUBaJIeHTHasA cxema. @opmynsl Heiimana nisa 9/1C.

CornacoBaHa Ha noprane Ne 39691 14



49. [IpueMHbIe aHTEHHBI. YCIOBHS MPUEMa MAKCUMaJIbHOW MOITHOCTH.

50. [IpuHOMI B3aMMHOCTH M €T0 UCHOJIb30BAHUE TPUMEHUTENBHO K PACUETy XapaKTEPUCTUK IPHU-
€MHBIX aHTEHH.

51. DddexTruBHAs TUIONAAL aHTEHHBI, CBA3b ¢ KH/I u neiicTByrome 1iInHOM THHEHHON aHTEHHBI.

52. lllymoBas temnieparypa aHTeHHbI, cBsi3b ¢ KII/[, myTu ee cHu>keHus.

53. OcobeHHOCTH pabOTHI AHTEHH Ha HU3KHUX U BHICOKUX YaCTOTaX.

54. DHepreTuecKHe COOTHOILIEHUS B IPUEMHBIX aHTeHHax Ha CBY B cornacoBaHHOM U paccoria-
COBAaHHOM PEKHUMaX.

55. ®opmyna uaeanbHON paaroIepeaadu ¢ MOICHEHUSMU.

56. O0mme CBOMCTBA aHTCHH MaJIBIX JIEKTPUUYECKUX Pa3MEpPOB. DJIEMEHTApHBIC M3TydaTelId JIH -
HEWHOH U KPYrOBOU IOJIApU3ALINH.

57. CuMMeTpUYHBIN deKTpuUecKkuil BuOpaTop. Pacnpenenenue toka, JIH, conpotusieHue u3mny-
yenus, KHJI.

58. CummeTpuYHBIN dJIeKTpUIeCKuil BUOparop. Pacnpenenenue Toka, AecTByromas ainuHa, -
(beKT yKOpoUdeHUs JITMHBI BUOpAaTOpa, BXOJHOE COMPOTUBIICHHE.

59. KOHCTpYKITMA CHMMETPUYHBIX JTUHEHHBIX BUOpATOpHBIX aHTeHH. CriocOObI MUTaHUS TTOCPEI-
CTBOM JIBYXIIPOBOJAHOU U KOAKCUAJIbHOW JIMHUU. [IpuMeHeHns.

60. ITetneoOpasnbiii BuOparop [uctonpkopca. CriocoObl MUTAHUS MMOCPEACTBOM ABYX-TIPOBOIHOMN
Y KOaKcHallbHOM iuHuM, /IH, mpuMenenus.

61. KoHCTpyKIIUM HECUMMETPHUYHBIX BUOpaTopoB. CriocoOsl Bo3OykaeHus, JIH, mpumenenus.

14.1.3. Bonipocbl Ha caMONOATOTOBKY
CoBragaroT ¢ TeMaMH JIOMAIIHUX 33JaHUM.

14.1.4. Tembl JOMANIHUX 3aJaHUN
. Jlunum nepenauu ¢ T-BoHAMH
. BotHOBOTHBIE JTMHUU TIEpeaaun
. Harpyxennsie oTpe3ku Gpuaepon
. Y3KOIO0JI0CHOE U HIUPOKOMOJIOCHOE COTJIACOBAHUE
. Muoronomocuuku CBY 1 BOJTHOBBIE MATPHUIIbI
. [TapaMeTpsl 1 XapaKTEPUCTUKN aHTEHH
. BubparopHbie aHTCHHBI
. AniepTypHbl€ aHTEHHBI
. AHTCHHBIE PEIIETKU

O 0 1N DN B W —

14.1.5. TeMbl KOHTPOJILHBIX padoT
. JIuaun nepenaun CBY.
. Yerporictea CBY.
3. AnepTypHble aHTCHHBI.

N —

14.1.6. Tembl 1a60paTOPHBIX PadoT
CxanspHbIi aHAJIU3aTOp MapaMeTpoB 1eneir P2M

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAIAM /JIsl JIUL C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310pPOBbS 1 HHBAJIN/10B
Jlnis ur ¢ orpaHu4eHHBIMU BO3MOYKHOCTSIMH 3/I0POBbsI U MHBAJIHMJIOB MPETyCMOTPEHBI JTOTIOIHU -
TCJIBHBIC OLICHOYHBIC MAaTCPHAJIbI, ICPCUCHb KOTOPBIX YKAa3aH B Ta6J'II/III€ 14.
Tabmuma 14 — JlononHuTeNbHBIE MaTepHUasbl OLIEHUBAHMS JUISL JIUL] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU
310POBbsl U HHBAJIUJOB

Kareropuun Buibl 10MOMHUTETBHBIX OLEHOYHBIX @DopMbI KOHTPOJIS U OLIEHKU
00y4aroLXxCcs MaTepualoB pe3ynbTaToB 00y4eHUs

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymeHusiMu
ciyxa

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3a4ueTy, | [IpenmyiiecTBeHHO yCTHas TpOBEpKa
3peHHS OIPOC TIO0 TEPMUHAM (MHAMBHTYaTbHO)
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C HapymieHusiMu
OIOPHO-
JIBUTATEIBHOTO
anmapara

Pemenne MTUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI)I, IIMCHbMCHHBIC
CaMOCTOSTENIEHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpeI/IMYHICCTBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUYEHUSMH I10
00LIEMETUIIMHCKUM
MMOKA3aHUSIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pa0OTHI, YCTHBIC OTBETHI

[IpenmyniecTBEHHO IPOBEPKa
METOJIaMU UCXOS U3 COCTOSTHUSI
o0yyJaromierocst Ha MOMEHT ITPOBEPKHU

14.3. MeTtonnyecKkue peKOMeHIAIMH MO OLEHOYHBIM MaTepHaIaM JUIsl JUI ¢ OTPAHHYEHHBIMHA
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI U MHBAIMIOB TPEIyCMAaTPUBACTCS JO-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeyaTHO! (hopMe ¢ YBEIMUYEHHBIM IPUPTOM;

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- METOJ/IOM YTEHUS ACCHCTCHTOM 3a/IaHUS BCITYX;

- NPEOCTaBJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHMIAM YBEIMYUBACTCS BpeMsl Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 00y4arommxcs MpeayCcMaTpUBAETCs OCTYTI -
Hast popMa MpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ UMEHHO:

- NMMCbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIB30BAHNUEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHUE OTBETOB YCTHO.

[Ipouienypa oneHUBaHUS PE3YIBTATOB OOYYEHUS JIMII C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10PO-
Bbsl M1 MHBAIMJIOB IO JMCUHUIUIMHE TPEIyCMaTpUBAET MpeAocTaBiIeHne nHpopManuu B Gopmax, aaarnTH-
POBaHHBIX K OTPAaHHYCHUSAM HX 3[JOPOBBS U BOCHPUATHS HH()OPMALIIH:

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBETUUECHHBIM HIPHUPTOM.

JI1s1 M1 ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

JL1s1 1ML ¢ HAPYIIEHUSIMHM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

[Tpy HEOOXOMUMOCTH /IS JIUT] C OTPAHMYCHHBIMHA BO3MOXXHOCTSIMH 3/I0OPOBbS 1 MHBAJTUIOB TIPOIIE-
Jypa OLICHUBAHUsI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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