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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. IoxroroBka 6akanaBpoB B 00J1aCTH pa3pabOTKU U obecrieueHus: GyHKIMOHUPOBAHUS YCTPOUCTB
CBUY 1 aHTEHH B paJuOTEXHUYECKUX CUCTEMAX.

1.2. 3agauy AUCHUILIUHBI

1. W3ydeHue oCHOBHBIX THUIOB (hUACPHBIX JTUHUM, ycTpoiicTB CBY 1 aHTeHH, UX mapaMeTpoOB U
XapaKTEePUCTHK.

2. V3yueHue KOHCTPYKIUH JIEMEHTOB (PpUACpHOro TpakTta, yctpoiictB CBY u aHTeHH.

3. Uzydenue cocoboB coriacoBanus ycrpoiictB CBY u aHTeHH B pUACPHOM TpaKTe.

4. N3zyuenue onucanus yctpoiicts CBY nmocpeacTBOM MaTpUYHOTO amnmapara.

5. W3yueHne MeTog0B pacyéTa OCHOBHBIX THUIIOB AHTEHH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexc nuctumaunel: b1.B.02.06.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[1K-2. Cnocoben [1K-2.1. 3HaeT 0cHOBBI 3HaeT crocoObl pacuéra U MPOEKTUPOBAHUS

BBIIIOJIHATH pacyer U pacyéra ¥ IPOEKTUPOBAHUSL  |3JIEMEHTOB U YCTPOWCTB

MPOEKTUPOBAHUE AJIEMEHTOB U YCTPOUCTB MH(POKOMMYHHUKAITUOHHBIX CUCTEM U

DJIEMCHTOB U YCTpOﬁCTB I/IH(bOKOMMYHI/IKaHI/IOHHI)IX BXOAIINX B UX COCTaB aHTeHHO-(bI/IIIepHI)IX

I/IH(bOKOMMYHI/IKaHI/IOHH CHUCTEM B COOTBETCTBUH C yCTpOﬁCTB, B TOM YHCJIE C UCIIOJIb30BAHUEM

bIX CUCTEM B TCXHUYCCKUM 3aJaHUEM, B CpC€aACTB aBTOMATHU3allNH IIPOCKTUPOBAHUA.

COOTBETCTBHUU C TOM YHCJIE C UCIIOJIb30BAHUEM

TCXHUYCCKHUM 3aJJaHUCM, |CPCACTB aBTOMATHU3aAllUN

B TOM 4YHCJIE C IMPOCKTUPOBAHUA

MCIOJIb30BAHUCM [TK-2.2. YMeeT BBIOTHSATH YMeeT BBIOIHATh pacueT U MPOEKTUPOBAHUE

CPCACTB ABTOMATU3ALUH |pacyeT U MPOCKTUPOBAHUE 3JIEMEHTOB M YCTPOMCTB

HPOCKTUPOBaHUA AJIEMEHTOB U YCTPOMCTB WH()OKOMMYHHKAITMOHHBIX CUCTEM U
MH(POKOMMYHUKAIIMOHHBIX BXOJIAIINX B UX COCTaB AaHTEHHO-(PUIEPHBIX
CUCTEM B COOTBETCTBUU C YCTPOICTB, B TOM YHUCIIE C UCTIOJIb30BAHUEM
TEXHUYECKUM 3aJJaHUEM, B CpEeJlICTB aBTOMATHU3AIMH TPOSKTHPOBAHUSI.

TOM YHCJIE C UCIOIB30BAHUEM
CPE/ICTB aBTOMATH3AIUN
MIPOCKTUPOBAHUS

[1K-2.3. Bnaneer merogamu | Brnaneer Merogamu pacuera u
pacyeTa ¥ MPOEKTUPOBAHUSA  |IPOEKTHUPOBAHUS SJIEMEHTOB U YCTPOICTB

9JICMCHTOB U YCTpOﬁCTB I/IH(I)OKOMMYHI/IKEU_[I/IOHHLIX CHUCTEM B
I/IH(pOKOMMYHI/IKaI_[I/IOHHLIX COOTBECTCTBHUH C TCXHUYCCKHM 3aaHUCM U
CHUCTEM B COOTBCTCTBUU C BXOJAIIUX B UX COCTaB aHTeHHO-(I)I/II[epHLIX
TCXHUYCCKUM 3a1aHUCM, B yCTpOfICTB, B TOM YHCJIC C UCITIOJIb30BAHUEM

TOM YHUCJIC C UCIIOJIb30BAHUEM |CPCACTB ABTOMATU3AlIUN TPOCKTUPOBAHUA.
CpCaACTB aBTOMATHU3allUN
MMPOCKTUPOBAHUA

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJIbHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 4 3a4eTHBIX eUHUIL, 144 akaJeMHYeCKUX 9acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUJAAM YY4EOHOU JEATEIbHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI 110 BUJAM YU4SOHOM JIeITeIbHOCTH

Beero  |CemecTpsl
4JacoB |5 cemecTp

Bunbl yueOHO nesTeNbHOCTH

KonTakTHas aynuropHasi padoTa o0y4yarouuxcs ¢ npenojaaBarejieM, BCero 60 60
JIeKk1IMOHHBIE 3aHATUSA 26 26
IIpakTHueckue 3aHATHSA 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIINXCsH, B T.4. KOHTAKTHasI 84 84
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
ITonroroBka K 3a4eTy ¢ OLICHKOM 36 36
[ToaroroBka K TECTUPOBAHUIO 33 33
[ToaroTtoBka k 1abopaTopHOii paboTe, HalMCaHUE OTYETa 15 15
OO0mas Tpy10eMKOCTh (B 4yacax) 144 144
Oo60mas TpynoeMkocTh (B 3.e.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH
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CTpyKTypa ITUCIUIUIMHEI IO pa3jenaM (TeMaMm) W BUJaM y4eOHOH JeATEeIbHOCTH IMPHUBEICHA B
tabymue 5.1.
Tabmuma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlek. Cawm. |Bcero vacos
Haspanwst pa3nenos (TeM) AUCIUILINHBI | 3aH., lpax. | JIab. pao., (6e3 PopmHpyembIe
g |33 pao. u sKk3amena) KOMIIETEHIIUH
5 cemecTp
1 DnexkTpoMarHuTHbIE BOJIHBI B 2 - - 8 10 [IK-2
HATPABIAIONINX CUCTEMaX
2 Jluauu nepenauu ¢ T-BOITHOM, 4 4 - 8 16 [1K-2
BOJIHOBO/IHBIE ¥ ONITOBOJIOKOHHBIE
JTUHUH
3 JIuHum nepegaym KOHEUHOW JITTUHBI. 2 5 - 8 15 [1K-2
CornacoBanue
4 Muoronomtocaukd CBY u BoJHOBBIE 2 - 4 14 20 [IK-2
MaTpPHIIBI
5 IMaccuBnbie ycTpoiictea CBY 4 - 4 12 20 [1K-2
6 [lapameTrpsl nepearommx u 4 2 - 8 14 [1K-2
MPUEMHBIX aHTEHH
7 BubGpatopHble aHTEHHBI 3 - - 5 8 [1K-2
8 JIunelinble HEMPEPHIBHBIC U 2 3 4 9 18 [1K-2
JIUCKPETHBIE CUCTEMBI, aHTCHHBI
Oery1ieil BOJIHbI
9 AnepTtypHble aHTEHHBI 3 4 4 12 23 [1K-2
Hroro 3a cemectp| 26 18 16 84 144
Urtoro| 26 18 16 84 144

5.2. Conep:xanue pa3iesoB (TeM) TUCHUNINHBI

Coneprxkanne pa3iesoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B Ta0wmIe 5.2.
Tabmuma 5.2 — Coaeprkanue pa3ieyoB (TeM) TUCITUTIINHEI (B T.. 1O JICKITHSIM)
TpynoemkocTs
(JleKkIMOHHBIE
3aHATHA), U

dopMupyemble
KOMIIETCHIIUU

HazBanus paznenos (Tem) Coneprxanue pa3ienion (Tem)
JUCHUITIINHBI JUCHUITIINHBI (B T.4. 110 JIGKLII/ISIM)

5 cemecTp

1 DnexrpomarHuTHble BOJIHEI B | Hanmpasnstoniye cucremsl n 2 I1K-2
HaIPAaBIIOMNX CUCTEMAX HalpaBJIsiEMbIE BOJIHBI,
THUIIBI BOJIH, KPUTUYECKHE
YacTOTHI,
XapaKTEPUCTHKHU.

Htoro 2

2 JIunun nepenauu ¢ T-BonHoH, |JIuauu ¢ T-BoaHaMu 4 T1K-2
BOJIHOBOJHBIE 1 (IBYXIIPOBO/THEIE,
OIITOBOJIOKOHHBIE JIMHUH KOaKCHaJIbHBIC, TTOJIOCKOBBIE),
MEeTaJINYeCKHe 1
JIUDJICKTPUIECKUE

BOJIHOBOJIbI, OIITOBOJIOKOHHBIE
JIAHUU.

CTpyKTypbl MOJIEH, TEXHUYECKUE
XapaKTEPUCTUKH, TPUMEHEHUS.

Htoro 4
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3 JIuauu nepenayu KOHEYHOU
el CorjracoBaHue

KoaddunmenT orpakenus,
pacrpeaeieHue aMILIATY /L
HaIIPSKEHUN U TOKOB IPH
Ppa3JInYHBIX

Harpyskax,

BXOJIHOE COIIPOTUBIICHUE OTPE3KA
JIUHUM.

Y3K0N0JIOCHOE U
LIMPOKOIIOJIOCHOE

COrJIaCOBaHUE

[1K-2

Htoro

4 Muoronoirocanku CBY u
BOJIHOBBIE MATPUIIbI

BonHoBbIe MaTpHILIbl paccesHUs
u

nepenaun. CoiicTBa
B3aUMHOCTH,

CUMMETPUHU U
HE/IMCCUITAaTUBHOCTH.
CootBeTcTBHE GUZNIECKUX
CBONCTB

MHOTOIIOJIFOCHUKOB U
MaTeMaTHYECKUX

CBOMCTB MX MaTpHIl pacCesHUsl.

I1K-2

HUroro

5 IlaccuBnble ycTpoiictBa CBY

XapakTepuCTHKHU JIBYX-,
YeThIPEX-,

I€CTH-, BOCBMUIIOJIFOCHUKOB U
ux

CBOIICTBa, OMKICHIBAEMbIE MU
ycrpoiictra. [Ipunuun
JEKOMIIO3UIINU U

KacKaJIHble COEIMHEHU.
Harpy3ku

COTJIaCOBaHHBIE U
(bUKCUpOBaHHBIC,
aTTeHI0ATOPHI, (ha30BpalllaTeNH,
COTJIaCOBaHHBIE MEPEXO/IbI,
JENUTETN

MOIITHOCTH, (hepPUTOBBIC
BEHTWIH U

LUPKYJISTOPBI, HAIIPaBJIEHHBIE
OTBETBUTEIH.

I1K-2

Hroro
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6 [TapameTpsl nepegaromux 1
NPUEMHBIX aHTCHH

JanbHss, IpOMeKyTOYHas U
OJrKHSASA

30HBI 110JIS U3JIyYEHHUS! AHTEHH.
KomruiekcHast BeKTOpHas
Juarpamma

HanpasieHHoctu, KH/I,

K03 (ppunmeHT

YCUJICHMS, IEUCTBYIOIIAs BBICOTA
aHTeHHBI. Teopema B3aMMHOCTH
IIPUMEHUTEIBHO K IPUEMHBIM
AQHTEHHAaM.

[lens npré€MHON aHTEHHBI U
MOIIHOCTb,

IIOCTYTAoNIas B

Harpy3ky. [llymoBas
TeMIleparypa.

[1K-2

Htoro

7 BubpaTopHble aHTCHHbI

Pacnipenenenue Toka u 3apsizia B
CUMMETPUYHOM BUOpaTope.
Jwnarpamma

HaIpPaBJIEHHOCTH,
COINPOTHUBIICHUE

n3nydenus u KH/I
CUMMETPUYHOTO

BuOpatopa. BxonHoe
COIPOTHUBJICHUE.

Tumnbl BUOpaTOPOB:
HeTae00pasHbIid,

HIeNIEBOM, IITHIPEBOM, CIOCOOBI
ux

nutanus. CrnocoObl pacIMpeHHs
pabodero quamna3zoHa
BUOPATOPOB.

Cas3aHHBIE BUOPATOPBI.
[IeuaTHbie

caboHanpaBiICHHbIE AHTEHHHBI.
[IpumeHnenus

I1K-2

HUroro

8 JInHeitHbIe HENMPEPBHIBHBIE U
JUCKPETHBIE CCTEMBbI, aHTEHHBI
Oery1eil BOJHBI

JIvHeitHbIe HENPEPBIBHBIE U
JTUCKPETHbBIE

CUCTEMBI.

MHOXuTENb HaPaBJIEHHOCTH.
Crnioco0sl

MOJIaBJICHUS

TU(GPaKIIUOHHBIX MAKCUMYMOB.
JupekTopHbie U
JIOTOTIEPUOIUYECKHE
aHTeHHBI. J{uanekTpudeckue u
CIUpajJbHble aHTCHHBI.
[Ipumenenue.

I1K-2

Hroro
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9 AnepTypHble aHTEHHbI Bremnss u BHyTpeHHSA 3a1a4u 3 [1K-2
aHaJM3a
anepTypHbIX
AQHTEHH U METOJIbl UX PELICHHUS.
BonHoBoHbBIE U pyHIOpHBIE
AQHTCHHBI.
JInH30BBIE U 3€pKATIBHBIE
AQHTEHHBI, UX
pasHoBuaHOCTU. KOHCTpYKIIMU 1
XapaKTEpUCTHKH,
IIPUMEHEHUE.
Hroro 3
Hroro 3a cemectp 26
Hroro 26
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TadmIe 5.3.
Tabaua 5.3. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus pasnenos (Tem) HaunmeHoBaHue MpakKTUYECKUX T dopmupyemble
IMUCHUTIIINHBI 3aHATUHN (CEeMUHAPOB) PY/IOCMKOCTE, | KOMIIETEHIINU
5 cemecTp
2 Jlunum nepenauu ¢ T-BonHOW, |PerynspHble TMHUM niepegadn 2 [1K-2
BOJIHOBOJHBIE U ¢ T-BonHOM
ONTOBOJIOKOHHBIC INHUH PerynsipHbie BOTHOBOHBIE 2 IIK-2
JVMHUM NIepeiavu
Hroro 4
3 JIuaum nepenayu KOHEYHOU Harpyxennsle puneps 2 I1K-2
anuubl. CoriacoBaHue Cornacosanue GpUIEpOB C 3 I[IK-2
Harpy3Kkoiu
Hroro 5
6 IlapameTpsl nepenaromux u XapaKTepUCTUKHU U 2 [1K-2
MPUEMHBIX aHTEHH rapaMeTpbl aHTEHH
HUrtoro 2
8 JIuHeitHbIe HENPEPBhIBHBIE U JIuHeliHbie aHTEHHBI 3 [1K-2
JMCKPETHBIE CUCTEMBI, aHTCHHBI
Oery1ieil BOJHBI Hroro 3
9 AnepTypHbl€ aHTEHHBI AniepTypHbI€ aHTEHHBI 4 I1K-2
HUrtoro 4
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaunmeHnoBanue nabopaTopHbIX paboT MpuBeeHO B Tabnue 5.4.
Tabnuia 5.4 — HaumeHoBaHue 1a00paTOpHBIX padboT
HasBanus paznenos (Tem) HaumenoBanue dopMupyemsie
JUCUUTIINHBI 1abopaTopHBIX paboT Tpynoemocts, KOMITETEHLIUH
S cemecTp
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4 Muoronomocauk CBY u CkayiipHbIi aHAIU3AaTOP 4 [K-2
BOJIHOBBIE€ MATPHUILIBI napameTrpos Lemnei P2M
Hroro 4
5 INaccusHebie ycrpoiictBa CBU  |MccnenoBanue GpeppUTOBBIX 4 [1K-2
BEHTWJIEH U LIUPKYJIATOPOB
Hroro 4
8 JInuHeitHbIe HENPEPBHIBHBIE U Uccnenosanue 4 [1K-2
JVCKPETHBIE CUCTEMBI, aHTEHHBI | AMAIEKTPUUECKUX aHTEHH
Oery1eil BOJHBI Utoro 4
9 AneprypHble aHTEHHBI HccnenoBanue nuarpaMmsl 4 [1K-2
HaIpaBJIEHHOCTU
napaboIuYecKOi aHTEHHBI 110
M3MEPEHUSM I0JIs1 B lalbHEH
u
OJnKHEHN 30Hax
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM IIIIaHOM

5.6. CamocTosiTesibHass paboTa

Buael camocTosTeNbHOM paboThI, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABICHBI B

Tabnure 5.6.

Tabnuma 5.6. — Bunabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Hassanus paznenoB | Bunbl camocrosarensbHoit | TpymoeMkocTs, | @opmupyembie Dopmbl
(TeMm) AMCUUIIIIMHBI paboThI q KOMIIETEHIINHU KOHTPOJIA

S cemecTp
1 DnexrpomarnutHsle |IloaroroBka k 3a4yeTy ¢ 4 [K-2 3auéT Cc OLEeHKOI
BOJIHBI B OIICHKOH
HarpaBJIsOMKX IToaroroBka x 4 T1IK-2 TectupoBanue
cucremMax TECTUPOBAHUIO
HUroro 8
2 Jlunum nepenauu ¢ T- |IToaroroska k 3auety ¢ 4 [K-2 3auéT Cc OLEeHKOI
BOJIHOM, BOJTHOBOJIHEIC |OIIEHKOM
U ONITOBOJIOKOHHBIC IToaroroBka x 4 T1IK-2 TectupoBanue
JINHNA TECTUPOBAHUIO
HUroro 8
3 Jlunuu nepegaun [TonroroBka K 3a4eTy ¢ 4 T1IK-2 3a4éT C OLIEHKOH
KOHEYHOM JIUHEL. OIICHKOH
CornacoBanue IToaroroBka x 4 T1IK-2 TectupoBanue
TECTUPOBAHUIO
HUroro 8
8
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4 MHOTOTIOJIFOCHUKHU [ToaroroBka k 3auety ¢ 6 [1K-2 3a4€T C OICHKOM
CBY u BoTHOBEIS OLICHKOM
MaTpulbl [ToaroroBka k 4 [1K-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 4 [1K-2 Jlaboparopuas
nabopaTopHoii padore, pabota
HamucaHue OT4YeTa
Hroro 14
5 ITaccuBHBIE [ToaroTroBka K 3a4eTy ¢ 4 T1IK-2 3a4éT Cc OIIEHKOHI
ycrpoiictea CBY OIIEHKOM
IloaroroBka k 4 I1IK-2 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 4 [K-2 Jlaboparopuas
naboparopHoii padore, pabota
HamMCcaHUE OTYeTa
Uroro 12
6 IlapameTpsl ITogroroska k 3a4ery ¢ 4 I1K-2 3auéT C OLEHKOI
nepeaaroumx 1 OIIEHKOM
IPUEMHBIX aHTCHH IloaroroBka x 4 I1IK-2 TectupoBanue
TECTUPOBAHUIO
Uroro 8
7 BubpaTopHsble ITogroroska k 3a4ery ¢ 3 I1K-2 3auéT C OLEHKOMI
AHTEHHBI OIIEHKOM
IloaroroBka x 2 I1IK-2 TectupoBanue
TECTUPOBAHUIO
Uroro 5
8 JIunelinble ITogroroska k 3a4ery ¢ 3 I1K-2 3auéT C OLEHKOMI
HEIpEPbIBHBIE U OIIEHKOM
AUCKPCTHBIC CUCTEMBI, |[JoaroroBKa K 3 I1IK-2 TectupoBanue
aHTEHHBI Oeryiei TECTUPOBAHUIO
BOJIHBI [Toxroroska K 3 [K-2 JlaGopaTtopHas
nabopaTopHO padoTe, pabora
HaIMCaHUE OTYEeTa
Htoro 9
9 AneprypHblie [ToaroroBka K 3a4eTy ¢ 4 [1K-2 3auéT ¢ OIlCHKOM
AHTCHHBI OLICHKOM
IToaroroBka x 4 TIK-2 TectupoBanue
TECTUPOBAHUIO
ITogroroska k 4 I1K-2 JlaGopatopHas
naboparopHoii pabore, pabota
HamucaHue OT4YeTa
Hroro 12
Hroro 3a cemectp 84
Hroro 84

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILIMHBI,

1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
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Ta6muma 5.7 — CoOTBETCTBUE KOMIETEHIIUN, (GOPMUPYEMBIX TIPU U3YUECHUHN TUCIUTIINHBI, U BUIOB

3aHATHN
dopmupyembie Buns! yueOHOM AedTenbHOCTH
DOopMBI KOHTPOJIA
KOMITCTCHITHH Jlek. 3aH. |IIpak. 3aH.|JIab. pa6.|Cam. pa0.
I1K-2 + + + + 3auér c oneHkoi, JJaboparopHas
pabora, TectupoBanue

6. PeliTuHroBasi cucreMa /Uil OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oLieHKH U1t OpPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — banipHble OLIEHKU

N . | MakcumainbHbI# Oamn
MaxkcumanbHbII MaxkcuMmanbHbIN
3a IEPUOJ MEKITY Bcero 3a
®DopMBbI KOHTPOJIS 6amt Ha 1-y10 KT ¢ 6asu1 3a Iepuoj
2KT u Ha koHel CEMECTD
Hayana cemectpa | Mexay KT u 2KT
cemecTpa
S cemecTp
3a4éT ¢ OLeHKOH 0 20 20 40
Jlaboparopnas pabota 0 10 10 20
TectupoBanue 0 20 20 40
Hroro makcumym 3a 50 50 100
epuo
Hapacratomium urorom 50 100 100

6.2. IlepecueTr 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABJICH B TabIUIE 6.2.
Tabmuia 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb

bauibl Ha naTy TEKylero KOHTpoIs Orenka

> 90% ot MakcuMaIbHOI cymMMbl OamtoB Ha naty TK 5

Ot 70% no 89% ot MakcuMabHOM cyMMBI O6aioB Ha naty TK

Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK

N |W ([

< 60% oT MakcuMaJIbHOI cyMMBbI OaioB Ha gaty TK

6.3. IlepecueT cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIICHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmuma 6.3 — Ilepecder cymMMbl 6AJIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIUHbI

7.1. OcHOoBHas IMTEpaTypa
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1. 3eipstHOB, FO. T. AHTeHHHI : yueOHOe ocodue st By30B / 0. T. 3eipsiHos, I1. A. dentonnn. —
5-e usn., crep. — Cankrt-IletepOypr : Jlanp, 2022. — 412 ¢. — ISBN 978-5-507-44510-3. — Texcr :
ANIEKTPOHHBIN // JIaHb : PIEKTPOHHO-OMONMMOTEYHAsT cUcTeMa. [DIEeKTPOHHBIA pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/233288.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. CBepXImHUpOKONOIOCHBIE MUKPOBOJHOBBIE ycTpoiicTBa/ mof pen. A. I1. Kpenuukoro, B. II.
MemanoBa. — M.: Paauo u cBs3b, 2001. — 560 c. (Hanuuue B Oubanoreke TYCVYP - 33 3k3.). (Hanuuue B
ouommorexke TYCVYP - 33 3k3.).

2. YerpoiictBa CBY u anTenHsl: YueOHuuk s By3oB/ .M. Bockpecenckuit u np. — M.:
Pamuorexnuka, 2006. — 375c¢. (manuuue B 6udbmuoreke TYCYP - 20 3k3.).

3. Antennsl u ycrpoiictsa (CBY): pacyeT u u3MepeHue XxapakTepucTHK : yueOHoe mocobue s
By30B / 0. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. lllaOynun ; mox oOuieii penakiueii HO.
E. Mutensmana. — Mocksa : U3parensctBo FOpaiit, 2022. — 138 c¢. [DnekTpoHHbIH pecypc|: — Pexum
nocryna: https://urait.ru/bcode/492640..

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Antennsl u Guaepsl: COOpHUK 33724 ¢ GOpMyTIaMu U pEHICHUSIMU JIJIs TPAKTUYECKUX padbot /
' T'. Tomun - 2012. 237 c. [DaekTpoHHBH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/2795.

2. PacnpocTpaHeHue paauvoBOJIH U aHTEHHO-(HUAEPHBIE YCTPOUCTBA : y4eOHO-METOIUYECKOe
nocobue / A. B. Kocapes, I'. U. Tpemunckas, P. B. CmupnoB [u ap.]. — Canxr-Iletepoypr : CIIOI'YT
uM. M.A. bonu-bpyesuua, 2019. — 67 c. — TekcT : anekTpoHHbli // JlaHb : 2IeKTpOHHO-O0UOINOTeUHAS
cuctema. [ DnekTpoHHBIN pecypc]: — Pexum noctyna: https://e.lanbook.com/book/180127.

3. PacnpoctpaHeHue paAHoOBOJIH U aHTEHHO-(UAEpHbIE YCTPOICTBa : yueOHoe mocobue. — CaHKT-
[TetepOypr : CII6I'YT um. M.A. bonu-bpyesuua, 2019 — Yacts 1 — 2019. — 86 c. — Tekcr :
ANEKTPOHHBIN // JlaHb : 2MeKTpOHHO-OMOIMOTEUHass cucTeMa. [DIeKTpOHHBIA pecypc]: — Pexum
noctymna: https://e.lanbook.com/book/180128.

4. PacnpocTpaHeHUE paJuOBOIH U aHTEHHO-(QDUEPHBIE YCTPOHCTBA : yueOHOoe mocodue. — CaHKT-
[TetepOypr : CII6I'YT um. M.A. bonu-bpyesuua, 2019 — Yactp 2 — 2019. — 90 c. — Tekcr :
ANEKTPOHHBIN // JlaHb : 2MeKTpOHHO-OMOIMOTEUHass cucTeMa. [DIeKTpOHHBIA pecypc]: — Pexum
noctymna: https://e.lanbook.com/book/180129.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIH/I0B

Y4eOHO-MeToANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM MIPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s Iuu ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIUILUIMHBI PEKOMEHIyeTCs o0pamaThCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MaTepnaibHO-TeXHHYECKOE U POrPaMMHOe o0ecneyeHne JUCIUIITHHbI
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8.1. MaTepuaibHO-TeXHHYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHAUBUIYaTbHBIX KOHCYIbTAIIHA,
TEKYIIEro KOHTPOJISL U MPOMEXYTOUHON aTTEeCTAllMU UCIIONb3yeTCs yueOHast ayaUTOPHUS C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAIOYHBIX MECT i y4eOHOI rpymibl, 000py10BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcs MynbTuMeuitHoe 000py10BaHe U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH 110 JICKITMOHHBIM pa3/iejaM JUCITUILUTHHBI.

8.2. MaTepuajibHO-TeXHHYECKOE H IPOrPaMMHoOe odecredeHue A NPAKTHYEeCKUX 3aHATHI

VYueOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBAsI TEXHUKA': ydeOHast ayIUTOPUS IS
MPOBEACHUS 3aHATHN JCKIIHOHHOTO TUTIA, Y4eOHas ayJUTOPHS [Tl TIPOBEICHUS 3aHATHH MPAKTHIECKOTO
TUMA, yaeOHas ayauTOpHUs JUIsl TIPOBENICHUS 3aHATUN Ja0OPATOPHOTO THUIIA, yueOHAs ayJuTOpUs IS
MPOBEICHUS 3aHIATHI CEMHHAPCKOTO TUIA, TOMEIIEHHUE I KypCOBOTO MPOSKTUPOBAHUS (BBHITIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl TPOBEACHUS TPYNIOBBIX M WHAWNBUIYAJIbHBIX KOHCYJIbTAINH,
TOMEIICHUE JIJIs MPOBEACHUS TEKYIIETO KOHTPOJISI M MPOMEKyTouHOM arrectaunu; 634034, Tomckas
obnacTts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ay.

Onucanue nMeroerocss 000pya0BaHus:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocmmmorpad GDS-71022;

- Nsmepurens P2M-18;

- I'enepatop curnamna 33522A;

- Bomer™metp . GDM 8145;

- Nsmepurens P2M-04;

- Anammzatop criektpa CK4M-04;

- Ocumtorpad mudposoit MS07104;

- MynbsTaMeTp nudposoii 34405A;

- Uctounuk muranuss GPD-73303S;

- I'eneparop 1'4-126;

- N3mepurens P2-60 - 2 Onoka;

- Usmepurens P5-12;

- Usmepurensuast nunus P1-27;

- BekropHhbiii ananuzaTop cursanoB P4AM-18;

- OnopHO-TIOBOPOTHOE YCTPOUCTBO;

- Kommnexr cnenuanu3upoBaHHON yueOHON Mebeny;

- PaGouee mecTo mpenogaBaress.

[IporpamMmmHoe obecrieueHue:

- AWR Design Environment;

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- Mozilla Firefox;

- PDFCreator;

- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHHYECKOE U MPOrpaMMHOe o0ecneyeHue 1Jisl JIa0OpaTOPHBIX padoT

Y4ebHo-uccaenoBarenbekas gadboparopust "MuUKpOBOIHOBAasS TeXHHUKA": yuyeOHas ayIuTOpUs IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasl ayAUTOPHSI TSl TPOBEICHUS 3aHATUI MPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I MPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUMA, YueOHasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE AJI1 KypPCOBOT'O MPOEKTUPOBAHUSI (BBITIOTHEHUS
KYpCOBBIX PaboT), MOMEIIEHHUE AJIsI TPOBEACHUS TPYMIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
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obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.
Onucanue uMeroLerocs 000pya0BaHus:
- [Tpoexrop;
- [TpoeKLIMOHHBIN 3KpaH;
- Ocmmmtorpad GDS-71022;
- U3meputens P2M-18;
- 'eneparop curnana 33522A;
- Bomer™meTp nud. GDM 8145;
- U3meputens P2M-04;
- Ananuzatop cnekrpa CK4M-04;
- Ocmmmtorpad nudposoit MS07104;
- MynsTumetp nudponoii 34405A;
- Ucrounuk nuranusg GPD-73303S;
- 'enepatop ['4-126;
- U3smepurens P2-60 - 2 6moka;
- U3mepurens P5-12;
- U3mepurenvHas muaus P1-27;
- BekTopHsliil aHanu3atop curiainoB P4AM-18;
- OnopHO-NOBOPOTHOE YCTPOMCTBO;
- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.
[IporpamMmmHoe obecrieueHue:
- AWR Design Environment;
- Adobe Acrobat Reader;
- Google Chrome;
- Keysight Advanced Design System (ADS);
- Keysight Electromagnetic Professional (EMPro);
- Micran Graphit;
- Microsoft Office 2010;
- PTC Mathcad 15;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecnedyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIIACCHI),
PacToNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopMaoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
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npuema/nepenadn yuyeOHol nHpopMalmy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOKHOCTH MPOCMOTpA YAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOILM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ OOYy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX opmMax, MOOMIIBHON CUCTEMBI OOYyUYEHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPTaHU3aAMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEero KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f eyljry];;e ®opmbl koHTpoIs | OueHouynsie Marepuans (OM)
1 DnexrTpomarautHeie BOHBI B |[1K-2 3auér c onenkort | [lepeuens BompocoB 1yist
HaIpPaBJSAIOMUX CUCTEMAX 3ayeTa C OLEHKOM
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 Jlunuu nepenauu ¢ T-BonHoM, |[1K-2 3auér ¢ onenkoit | [lepeuenn BOompocoB Jist
BOJIHOBOJIHBIE U 3a4era ¢ OLCHKON
ONTOBOJIOKOHHBIC JIMHUU TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
3 Jlunuu nepenauu koneunot  |I11K-2 3a4éT ¢ OLEHKOH [Iepeuens BOIIPOCOB 1Ist
qnuHbl. CornacoBaHue 3a4eTa ¢ OL[EHKOM
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
4 Muoronomrocanku CBY u T1IK-2 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB IJ1st
BOJIHOBBIE MaTPULIBI 3a4eTa ¢ OLIEHKON
JlaGopaTopHas Tembl 1abopaTOpHBIX PaboOT
pabota
TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 ITaccuBneie ycrpoiictea CBY | 11K-2 3ayét c onienkoit  |[lepeuenn BOMpPOCOB 1Jist
3a4eTa ¢ OLICHKOM
JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
6 Ilapamertpel nepenatomux nu  |11K-2 3auér c ouenkoil  |Ilepedyens BonpocoB s
MPUEMHBIX aHTEHH 3a4era ¢ OLEHKOM
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
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7 BuOpatopHble aHTEHHBI [K-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s
3a4eTa C OUECHKON

TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
8 JIunelinplie HenpepbiBHBle 1 |11IK-2 3auér c ouenkoil  |IlepedyeHb BonpocoB s
JIUCKPETHBIE CUCTEMBbI, AHTEHHbI 3ayeTa C OLEHKOMN
Oery1eil BOIHbI JlaGopaTopHas Tewmbl 1ab0paTOpHBIX PabOT
pabora
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
9 AneprypHble aHTEHHBI [IK-2 3auér c onenkoit | [lepeuennb BompocoB Jist
3a4era ¢ OLCHKON
Jlaboparopnas Tembl 1a00opaTopHBIX pabOT
pabota
TectupoBanue [IpumepHbIi nepedeHb

TCCTOBBIX SaﬂaHI/Iﬁ

lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX IMIAHUPYEMBIX PE3YyJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCIATIINHE
dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUYeHUSs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITN HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YZOBIIETBOPUTENBHO) 69% ot CTPYKTYypHUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMAaJTbHOM 3HAHUSA CUCTEeMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIOB OCYILIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporio) ot 70% no c(hOpMUPOBAHHEIE, B LIEJIOM B II€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCHUMaJIbHOM OTJIeJIbHbIE coJieprKariye coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IPUMEHEHHE
HaBbIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCHEUIHOE U
MaKCUMaJbHOW | CHCTEMaTHYeCKHe yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aJioB 3HAHUA MpPUMEHEHHE
HABBIKOB

[IIxana KOMIUIEKCHOM OLIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIMI NMpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — lllkaia KOMIJIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUNA

Onenka ®opmyaupoBKa TpeOOBaHUM K CTENIEHU KOMIIETECHIIUH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Tlo xakoMy 3aKOHY ITPH U3MEHEHUU YacTOThl U3MEHSIOTCS TOTepU B MeTayax?
a) MPpHU YBEITMYEHUU YaCTOThl YMEHbBILAIOTCA M0 JTUHEHHOMY 3aKOHY
0) mpu yBEIMYEHUH YACTOThI PaCTyT IPONOPIUOHAIBEHO KOPHIO KBaIPATHOMY U3 YaCTOTHI
B) IIpU YBEJIIMYEHUH YaCTOThI PACTYT JIMHEHHO
I') YMEHBUIAIOTCS MPH YBEIUYEHUHU YacTOThl MPOMOPIMOHAIBHO KOPHIO KBAaJApaTHOMY H3
YacCTOTBI

2. TommmuHa CKUH-CI0S — 3TO
a) TOJIIIMHA OKCUIHOU MIEHKH, 00pa3yrOMIeiicsl Ha TOBEPXHOCTH METalIa
0) rimyOrHa IPOHUKHOBEHUS MOJISl B METAJUT C YBEJIMYEHUEM €T0 aMIUIUTYbI B pa3
B) rny6nHa HpOHI/IKHOBeHI/ISI I10JIs1 B MCTAJIJI C YMeHI)H_IeHI/IeM €ro aMHJ'II/ITy,Z[I)I BC¢C pa3
I') IyOMHA IPOHUKHOBEHUS MOJIsl B METAJIJI C YMEHBIIIEHUEM €0 aMIUIUTY bl B 2 pa3a

3. Pe3onancHsble ceyenus B JIII — 310 cedeHns, B KOTOPBIX
a) KOMITOHCHTHI HAITPSXKCHHOCTHU MOJIer UMEIOT BCHICCTBCHHBIC 3HAUYCHU
6) KOMIIOHCHTBI HAIIPAXKCHHOCTHU noneH NpUHUMAKT MaKCUMAJIbHBIC WJIHW MHWHHMAJIbHBIC
3HA4YCHU
B) COIIPOTUBIICHUE TUHUMU PABHO COITPOTUBIICHHUIO HATPY3KU
F) COIIPOTUBJICHUEC JIMHUU SABJIACTCA BEIICCTBCHHBIM

4. DxBuBasieHTHbIE ceueHus B JIII — 310 cedenus, B KOTOPBIX
a) KOMIIOHEHTBI HANPS>)KEHHOCTHU MOJIeH UMEIOT BEeIlIeCTBEHHbIE 3HAUECHUS
0) KOMIOHEHTHl HANPS)KEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MHUHHUMAaJbHBIE
3HAYEHHUS
B) COIPOTUBIICHUE TUHUHU PABHO COIIPOTUBIICHHUIO HATPY3KU
') CONPOTHUBIICHNE JIMHUH SIBJISIETCS BEIIECTBEHHBIM

5. Kaxum B o01iem ciayyae siBisieTcs MOJIHOE COPOTUBIICHUE JTUHUU?
a) BEIIECTBEHHBIM
0) MOCTOSTHHBIM
B) IIEpEMEHHBIM
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10.

1.

12.

13.

14.

') KOMIUIEKCHBIM

. Kakum siBnsieTcst BOTHOBOE COMPOTUBIICHUE JIMHUU ?

a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TTOCTOSTHHBIM
') IEPEeMEHHBIM

. Ineid — ato orpesok duaepa,

a) pa30MKHYTBIM Ha KOHIIE
0) KOPOTKO3aMKHYTHIH Ha KOHIIE
B) Harpy>KEHHBIN Ha aKTUBHOE CONPOTHBIICHHE

. K YCTBIPEXIIOJIIOCHUKAM OTHOCATCA

a) GUIBTPHI

0) Harpy3Ku

B) JICIIUTENIA MOIITHOCTH

T') HaIllpaBJICHHBIC OTBETBUTEIIN

. B 3aKpPBITBIX PE30HATOPax BO3MOXKHBI TOJIBKO TaKHC KOHe6aHI/I5I, JJId KOTOPBIX IO OJIMHE

pE30HATOpA YKIIAIBIBACTCS 1IEI0Ee YUCIIO
a) A

0) M2

B) M4

r) 2A

K nuccunatuBHBIM yCTpOMCTBAM OTHOCSTCSA
a) dazoBpamaTenu

0) repexosl

B) aTTEHIOATOPBI

T') HallpaBJICHHbIE OTBETBUTEININ

C mOMOIIIBIO KaKOTO TOJISI MOYKHO MU3MEHHTH HalpaBJICHUE IUPKYJISIIHAA B Y -IUPKYJISITOpEe?
a) MMOCTOSTHHOTO MarHUTHOT'O

0) MepeMEeHHOT0 MarHUTHOTO

B) DJICKTPUYECKOTO

T') 3JIEKTPOMArHUTHOTO

BHyTpeHHss 3aada TEOpUH aHTEHH NMPUMEHHUTEIbHO K JIMHEWHBIM aHTCHHAM O3HadaeT
HAXOKICHUE

a) pacrpeeseHus ot BHyTPH NMPOBOJIHUKA

0) 3anmacéHHON B aHTECHHE YHEPTUU

B) pacrpeieieHust TOKa BOJIb TPOBOIHUKA

T') TEMIIepaTypbl BHYTPEHHHUX IIIyMOB

Kakyro nossipu3zanuio Ha3pIBalOT Bpalaroniencs?
a) TOPU30HTAITBHYIO

0) HaKJIOHHYIO

B) KPyTOBYIO

T') JUTUNTHYECKYIO

VY Kakux nojsipuzanuid BEKTOP COXPAHSIET CBOKO OPUEHTAIMIO B IPOCTPAHCTBE?
a) Y BepTUKAJIbHOU

0) y TOpU30HTAIBHOM

B) Y HAKJIOHHOU

T') Y SJUTANITHYECKON

CornacoBaHa Ha noptane Ne 71461 17



15.

16.

17.

18.

19.

20.

[IpaBuIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUITMEHTAMH YCUIICHUsI, HAIPABICHHOTO JACHCTBUS U
MOJIE€3HOTO JEeHCTBUS:

a) KH/[ = KIIJI * KY

0) KY = KITJI*KH/I

B) KITJI = KH] / KY

r) KIIA=KY /KH]

[IymoBas TeMmiepaTypa aHTeHHBI — 3TO TEMIIeparypa:

a) Cpelibl, B KOTOPOH HAXOAUTCS aHTCHHA

0) 10 KOTOPOM pa3orpeBaeTCsl aHTEHHA B PEXKUME TIEpe1aun
B) COOCTBEHHBIX IITYMOB aHTCHHBI B PEKUME TTprEMa

') COOCTBEHHBIX ¥ BHEIITHHUX IITYMOB IMPUEMHOM aHTCHHBI

VY kakoi U3 aHTEHH B OCEBOM PEKHUME U3IIYUYCHUS IIUpe pabounii quanazoH?
a) y TpEXBUTKOBOM ITUIMHAPUYECKON CITUPATHLHOM aHTCHHBI

0) y IMIECTUBUTKOBOM ITMIMHAPUYECKON CITUPATHbHOM aHTCHHBI

B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATLHON aHTCHHBI

') Y IIECTUBUTKOBOM KOHMYECKOU CITUPATbHON aHTCHHBI

Kakyio monspuszanuio B 0OCEBOM peXHUME U3JIYUEHHUS MMEIOT CIUpalbHble aHTEHHBI B
HamnpaBjieHuu Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPYyTOBYIO

T') SJUTUITHYECKYTO.

Kakwue THIIbI anepTypHBIX aHTCHH B PAIUOHAIIA30H IPHUIILUTA U3 ONITHKHU?
a) pyIoOpHbIE aHTEHHBI

0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX

B) aHTEHHBI Ha YCKOPSOIINX JIMH3aX

T') 3epKaJbHbIC aHTCHHBI.

Kaxoit mpoduie nMeet Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
a) chepudeckuit

0) mapaboIuYECKUiA

B) THUNIEPOOTMUECKHI

T') SJUTUITHYECKUH.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

. JInHum nepenauu: onpeneneHue; perysipHble, HEPETYISIPHbIE, OJHOPOJHbIE, HE OJHOPOIHBIE.

OTKpLITBIe, 3aKPBITHIC — UX JOCTOMHCTBA U HCAOCTATKH, IPUMCHCHUS. HpI/IMepBI.

. Panuonunus: noHsaTtue, CTpyKTypHas cxema, npumepsl. JIOCTOMHCTBA M HENOCTATKH II0

CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FIEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETAX U DKCIIEPUMEHTAIbHBIX UCCIIEAOBAHUIX.

. OCHOBHBIE TapaMeTpbl M XapaKTEPUCTUKHU (PUAEPOB: TUNBl BOJH, AUCIHEPCHUOHHAA

XapaKTEpUCTUKA, 3aTyXaHHUE, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHas U AOINYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE MapaMETpPhL.

Martematuueckast Moaens nunHuil nepegaun CBY. OcHoBHBIE TpeOOBaHUS, IPEABABIIEMbIE K
bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJIHUKAX U JUIJIECKTPHKAX.

. OOBsicHuTe, TOYEMYy OOBIYHO pAa0OTAIOT HAa BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B

KaKHX Ccly4yasx paboTaioT Ha BOJIHAX BHICIIMX TUMOB? B KakMX JTMHUIX UMEET MECTO TUCIIEPCHUs
U B ueM mposisisiercs? Kak oHa BIMsET Ha pacCIpOCTPaHEHUE CUTHAIOB?

. I[BYXHpOBOI[HaSI 1 KOaKCHaJIbHaA JIUMHHH: BOJIHA OCHOBHOI'O THUIIAa, €€ AJIMHA U (baSOBaSI

CKOpPOCTb, BOJTHOBOE CONPOTHUBIICHHE, MOTOHHBIE MMapaMeTphl. Y CIOBUE pabOThl Ha BOJHE
OCHOBHOT'O THIIAa B KOAKCHAIBHOM TMHUU. MapKUpOBKa KOAKCHAIbHBIX KaOemei.

. ITonockoBrie u MHKPOIIOJIOCKOBBIC JIMHUU: Pa3HOBUJIHOCTH, BOJIHA OCHOBHOT'O THUIIA, €€ NJIMHA U

¢dazoBasi CKOPOCTh, BOJTHOBOE COIIPOTUBIICHHE, TOTOHHBIE TTAPAMETPhI, CTPYKTYpa MOJsL.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.
31.

. BOJ'IHOBO,Z[BI NpAMOYTOJIBHOI'0 CCUYCHUA. Tuner BOJIH, KPUTHUYCCKUEC OJIMHBI BOJIH. Bonna

OCHOBHOI'O THIIa, YCIOBHUE €€ CYLIECTBOBAaHMS, CTPYKTypa IMOJIsI, XapaKTepUCTUUECKOE U
BOJIHOBOE COIPOTHUBIIEHUS, TIepejaBaeMasi MOIIHOCTh. Te€XHOJOTUsl U3TOTOBJIEHUS U CTAHIaPThI.
[Ipumenenus.

. BOJ'IHOBOI[I)I KpYTJI0ro CCYCHMs. Turer BOJIH, KPUTHYCCKUEC NJIMHBI BOJIH. Bomna OCHOBHOT'OTHIIA,

yCJIOBHE €€ CYIIECTBOBAHHUS, CTPYKTypa MOJs, XapaKTePUCTUUECKOE U BOJHOBOE
COMPOTHUBIICHUS, MepeaaBaeMasi MOIIHOCTh. TeXHonorus: u3rotopieHus. [Ipumenenus.
JIuHum niepenadym ¢ NOBEPXHOCTHOM BOJIHOW. ITOHSATME MOBEPXHOCTHOW BOJIHBI, €€ JJIMHA U
¢da3oBas CKOPOCTh, CTpyKTypa mojis. [Ipumepsr peanuzanuii JIII ¢ moBepXHOCTHON BOTHON U
MIPUMEHEHHUS.

Hunana3zonsl qiauH BojH. [lonatune CBY. Tunbl npuMeHsieMbIX B Pa3JIMUHBIX JUAMa30HaX
¢dbunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUH M cXeM. BOJTHOBOM M KJIaCCHYECKUM MTOIXOIbI, CBSI3b
MEX1y HUMH.

Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenne Moayis koddduireHTa OTpakeHus B uaeanbHbIX U peanbHbix JIII.
Pe3onaHcHBIE ceueHUs, 3HAUEHUS B HUX HAMPSYKEHHOCTEHN MOJIEH M COMPOTUBJICHUM.
Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenue mMoayns KodpduiueHTa OTpakeHHUS B UAEaJbHBIX U pealbHbBIX
nuHausX. Pexumsl B JIIT 1 X CBSI3b C CONPOTHBIIEHUEM HArpy3KH.

®opmyna TpaHcPopMaLMU CONPOTUBICHUM C MOSICHEHUSIMU. DKBUBAJCHTHbIE CEUECHHUS U
paccTosiHUSI MEXJly HUMU. BxoaHoe compoTuBieHne oTpe3ka guiepa, 3HaUCHHUS B cliydae
peakTUBHBIX Harpy3ok. [loHsTHe nuieidoB, uX BXOJHbIE CONPOTUBICHUS, TPUMEHEHUS.
dopmyna TpaHchopMalUMU CONMPOTUBICHHUN C TOSCHCHUSIMU. Pe30HaHCHBIE CeYCHUS U
paccrosiHug Mexay HUMH. [loBeleHre B HUX KOMIOHEHT HANPS)KEHHOCTH AJIEKTPUUYECKOr0 U
MarHMTHOTO TOJIEH, CBI3b C MOIyJieM Koa((dULlMeHTa OTpakeHus OT Harpy3ku. CoNpoTHUBIEHUE
JIMHUM B PE30HAHCHBIX ceueHusix U cBs3b nx ¢ KCB u KBB.

VY3K0MOJIOCHOE COTrjacOBAaHHME AaKTUBHBIX HAarpy3ok. YeTBepTHBOJHOBBIE MOHUXKAIOIIUE U
MoBbINIAOIMe TpaHchopMaTopsl, ux BkiItoueHus B JII1 u BeIOOp 3HAYEHUN COMPOTHUBIICHHI.
OKBHUBaJIEHTHbIE CcXeMbl, pacupenenenus HanpsiokeHusi, KbB unu KCB Bnoaps JIII mpu
COTJIaCOBaHUHU.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIEHCHUPYIOUIUX
PEaKTUBHOCTEH, OCJIEA0BATEIBLHOE U NTapajuieibHOe BKItoueHus ux B JII1.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIEHCHUPYIOUIUX
PEaKTUBHOCTEN, UX peain3alys B BOJTHOBOJAHON TEXHUKE, IKBUBAJICHTHBIE CXEMBI.

TunoBeie snemMeHThl TpakToB CBUY: sKkBHUBajeHTHl aHTEHH, PEAaKTUBHBIE HArpy3KH,
YETBEPTHBOJIHOBHIE METAJUIMYECKUE U30JISTOPBI.

Tunossle 3memMeHTHl TpakTOB CBY: BOJIHOBOIHBIE COEIUHEHHMS, TOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXO bl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytomnue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophbl U (pa3zoBpalaTelu.

Mmuoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBOW M KJIACCHYECKHUH IMOIXOJIBI
OINMCaHUs, HOPMUPOBKA TOKOB U HATIPSKEHU, aJatolIie U OTPaKEHHbIE BOJIHBI.

BonnoBas marpuna paccesHusi: GU3UYECKUN CMBICT 3JIEMEHTOB, UCIBITATEIbHBIE PEXKUMBI.
[Ipumenenus.

WneanbHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs HA€aIbHOTO BEHTHIISI, (U3NUECKUM
CMBICII €€ 3JIEMEHTOB.

OyHaaMeHTalbHblE CBOMCTBA MaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSTHS, MaTeMaTHYecKue (HOPMYITHPOBKU, HEOOXOAUMOCTh YUeTa.

HenuccunaTuBHBINA YETHIPEXIIOIIOCHUK: MaTPHUIIbl CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

®epputhl U UX cBoicTBa. HeB3amMHbIe ycTpolicTBa Ha ocHOBe »(pdexra Dapanes u ¢
MOTIEPEYHO-TIOIMATHUYEHHBIM (heppuToM (BeHTHIH). Da3oBpamaresu.

LupkynaTop: NOHITHE, MATPHULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBnenHslil OTBETBUTENB: MOHATHE, MAaTPULlA pacCesHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

JanbHsis, MpoOMEKyTOUHAs ¥ OJTMKHSS 30HBI aHTEHHBI. VX TpaHUIIbI M CBOMCTBA TOJICH.
Haznauenue u knaccudukanys aHTeHH, OHITHS, OTIPEIeJICHUSI.
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32. Ammmryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

33. MOIHOCTh U CONPOTUBJICHUE U3TyUYCHUSI AaHTCHHBI.

34. BxogHoe COMPOTHUBIIEHUE AaHTEHHBI, CBA3b C CONMNPOTUBICHUEM U3JTYUYEHUS.

35. DnekTpudeckas npouHocTh. [IpenenbHas U qomycTUMasi MOIIIHOCTH.

36. [lonspuszanus, ee BUIIbI, HEOOXOIUMOCTh yUeTa IpH MpUeMe.

37. KH/, KITJI u KY anTeHHsl, onpeaeneHusi, B3aMMOCBSI3H.

38. [elicTByromas JjIMHA ¥ TUAMa30H pab0dYnX 4YacTOT aHTECHHEI.

39. IIpuHLHUII JIEKTPOAUHAMUYECKOTO MOA00MS U €r0 UCIIOJIB30BaHUE IPU UCCIIEJOBAHUH aHTEHH.

40. dyHnnaMeHTaIbHbIC OTPAHUYCHHS B 00JIaCTH aHTCHH.

41. IlpuemHbIe aHTEHHBI. Y CJIOBUS IPHUEMA MAKCUMATbHONH MOITHOCTH.

42. llpuHIUN B3aMMHOCTH M €TO HCMOJIb30BAaHHE MPUMEHUTENIBHO K PacyeTy XapaKTEepUCTUK
MPUEMHBIX aHTEHH.

43. DddexTuBHas TUIONMAAR aHTEHHBI, CBA3b ¢ KH/I 1 aeiicTBytoel ATMHON TMHEHHOW aHTCHHBI.

44. IllymoBas TemnepaTypa aHTeHHbI, CBsI3b ¢ KII/I, myTu ee cHI>KeHUs.

45. OcobeHHOCTH pabOThI AHTCHH Ha HU3KHUX U BBICOKUX YaCTOTaxX.

46. O6mMe CBOMCTBA @HTCHH MAJIBIX JJICKTPUUYECKUX Pa3MepoB. DJIEMEHTApHBIC W3JydaTeu
JIMHEWHOUN M KPyTOBOM MOJISIpU3ALIUH.

47. CuUMMeTpUYHBIN 27eKTpudeckuid BuOpatop. Pacmpenenenue toka, JIH, comporuBieHue
m3nyuenusi, KH/I, nefictByromas anmuna, 3pPeKT yKopodeHus IJIWHBI BUOpaTopa, BXOJTHOE
COTPOTUBIICHUE.

48. KoOHCTpYKIIMM CHUMMETPUUYHBIX JUHEHHBIX BUOpATOpPHBIX aHTeHH. CHocoOBl MUTAHUS
MOCPEACTBOM JIBYXITPOBOJHOM M KOAKCHAJIbHOM JIMHUH. [IpuMenenus.

49. Tletneo6pa3znbiii BuOparop Iucronpkopca. CriocoObl MUTaHUS MTOCPECTBOM JIBYXITPOBOHON U
KoakcHalibHOU TnHuH, JIH, mnpuMeHeHusl.

50. KoHcTpykiuu HeCUMMETpUYHBIX BHOpaTopoB. CriocoOs! Bo30OyxkaeHus, JJH, mpumenenus.

9.1.3. Tembl 1a00paTOPHBIX padoOT

CxanspHblil aHanu3aTOp napameTpoB ueneit P2M

HccnenoBanue heppUTOBBIX BEHTUJICH U IUPKYISATOPOB

HccnenoBanue TUAIEKTPUIECKUX aHTEHH

HccnenoBanue quarpaMMbl HAlPaBICHHOCTH MapaboInyecKoi aHTEHHBI 10 U3MEPEHHSIM I0JIS B
JanbHel u 6mkHel 30Hax

L=

9.2. MeTonnueckne peKOMeHIalUH

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

Hauatpe uzydeHue AuCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: IUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEMOU JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILIUHBIL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh MHAUWBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEKOMMYHUKAIUH.

CornacoeaHa Ha noprtane Ne 71461 20



[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.

Pacnimcanue BeOMHApOB | 3anmucyu BEOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM
KypHaJe 1Mo JUCIUTUIHHE.

VYueOHbIi MaTepuai uzjaraercs B GopmMe, MpeArnoararonieil CaMoCTOATEIbHOE MBIIIJICHHE
CTYJEHTOB, camooOpa3oBaHue. [Ipu 3ToM camocTosATeabHas paboTa CTYI€HTOB UTPAET PELIAIOUTYIO

poIIb

B XO/JI€ BCETro Y4eOHOro mpolecca.
Hauatp n3yuenue qUCIUIUITHHBI HEOOXOAMMO CO 3HAKOMCTBA ¢ paboveil mporpaMMoi, CITUCKOM
y4e0HO-METOIMYECKOTO U MporpaMMHOTO oOecmeueHus. CamocTosTenbHas paboTa CTyIeHTa

BKJIIOYacT

paboTy ¢ yueOHBIMH MaTepHaIaMH, BBITIOJIHEHHE KOHTPOJIBHBIX MEPOIPUSATHH, IPEAYCMOTPEHHBIX
y4€OHBIM TITAHOM.

B niporiecce n3yueHus JUCIUTUTAHBI 151 JIYIIETO OCBOSHHS MaTepralia HEOOXO MO PEryJIsipHO
o0pamarbesi K peKOMEHIyeMOH JIUTepaType ¥ UCTOYHUKAM, YKa3aHHBIM B yUEOHBIX MaTepHaiax;
MOJIb30BATHCS Yepe3 KaOWHET CTyJIeHTa Ha caliTe YHUBEpCUTETa 00pa30BaTEeIBLHBIMH peCypcaMu
AJEKTPOHHO-OMOIMOTEYHON CHCTEMBI, a TaKXe OONIEJOCTYNMHBIMH HHTEPHET-TIOPTaJaMH,

coJIepXKaIIuMHu

us3

HAy4YHO-TIONYJISIPHBIE U CTIEHUATU3UPOBAHHbBIE MaTEPHUAIIbl, OCBSIIEHHbIE PAa3JIMUYHbIM aCTIEKTaM
y4eOHOU JUCIUIITUHBL.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHUE WK IPOCMOTP MaTepuaia OCyLIECTBISIUTE CO CKOPOCThIO, JOCTATOYHOU IS
WHAMBUAYATbHOTO TOHUMAHUS U OCBOEHUS MaTepuasa, BbIIEIsAs OCHOBHbIE UIEH; HA OCHOBAHUU
M3Y4YEHHOT'0 COCTaBUTH Te3uchl. OCBOMB MaTepHall, MOMBITATbCSA COOTHECTH TEOPHIO C IpUMEpamMu

MIPAKTUKH;

— €CJIM B TEKCTE BCTPEUYAIOTCS HE3HAKOMBIC MJTH MAJIO3HAKOMBIE TEPMHHBI, CIIEAYET BBISICHATH UX
3Ha4YCHUE JIJIsl TOHUMaHUs TaTbHEHIIIero MaTeprarna,

— OCMBICJIMBAUTE MMPOYUTAHHOE M U3YYCHHOE, OTBEYANTE Ha TPEAIIOKEHHBIE BOIIPOCHI.

CTyneHTBI MOTYT MOJTy4aTh WHAWBHYaJ bHBIC KOHCYJIBTAIIUH, B T.4. C UCIIOJIH30BAHUEM CPEJICTB
TEJIIEKOMMYHHUKAIHH.

[To nucuMIUIMHE MOTYT MPOBOAUTHCS IOTIOJIHUTENLHBIC 3aHATHS, B T.9. B (hopMe BEOMHAPOB.
Pacnincanue BeOMHAPOB 1 3aNTMCH BEOMHAPOB MYOJIUKYIOTCS B JIEGKTPOHHOM Kypce / 3JIEKTPOHHOM
KypHaJe 1Mo JUCIUTUIHHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
310POBbsI H HHBAJINI0B

I[JISI JUI C OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbd W HHBAJIHUAOB HNPCAYCMOTPCHBI

AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPLIX YKa3aH B Ta6n1/1ue 94,

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH

BO3MOXXHOCTAMMA 3J0POBbIA W MHBAJIMIOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX CDOpMBI KOHTPOJIAA 1 OLICHKHU

MaTepHaoB pe3yJabTaToOB 00yUYEHUs
C HapylmeHusIMH cyxa TecTbl, NMCbMEHHBIE [IpenmyiiecTBEHHO TMCHbMEHHAS
CaMOCTOSITeNIbHBIE PaOOTHI, BOIIPOCHI IIPOBEpKa
K 3a4eTy, KOHTPOJIbHBIE pabOTHI
C HapylLIeHUSIMU 3pEHUS CobecenoBaHue 1o BOpocam K [Ipenmy1iecTBEHHO yCTHas
3a4eTy, OMpOC M0 TEPMUHAM poBepKa (MHAWBUYAJIBHO)
C HapyLeHHUsIMU OTIOPHO- Penienue 1MCTaHIMOHHBIX TECTOB, [IpenmyiecTBeHHO

JABUI'aTCJIbHOI'O allllapara KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC JUCTAaHIMOHHBIMH MCTOAaMU

CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI
K 3a4CTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
o0yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajaamMm IJid JUll ¢ OrpaHUYC¢HHBIMHU
BO3MOKHOCTSIMHA 310POBbS U UHBAJINI0B

Jns nui ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa Mpea0CTaBICHUS 3aJaHUI OIICHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— METOJIOM YTE€HHSI aCCUCTEHTOM 3aJ]aHUsl BCIIYX;

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

Jluuam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M MHBAJIKAaM yBEJIUUYMUBAETCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. s Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHast popma npeaocTaBiIeHHsI OTBETOB Ha 3aJlaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMHU BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUIOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeJAOoCTaBlIeHne HHPopManuu B Gopmax,
a/IaTITUPOBAHHBIX K OTPAaHUYEHISIM UX 3I0POBbBSI U BOCIIPHATHS HHPOPMAITUH:

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B TIe4aTHOU (opme.
JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBbSI U MHBAJIHUIOB
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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