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1. O01mue MoJI0KeHu s

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. V3ydeHune KOHCTPYKIIHI 3JIeMEHTOB (prmepHOTro TpakTa, ycrpoiictB CBY u anTeHH.
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).

WNunekc nucuumunst: 51.B.02.06.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

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

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

I1K-3. Cniocoben
UCCIIEIOBATh U
AKCIUTyaTHPOBATh
PamodIEKTPOHHBIC
CPEeICTBA U TEXHOJIOTHH,
o0ecrieunBaroIe
nepeaady, oopaboTKy u
npueM uHbOpMaIuH 1o
CETSIM CBSI3H PA3JIMIHOTO
Ha3HAYCHUS

[1K-3.1. 3HaeT MeTOABI
UCCIJIETOBaHUS
PaZMO’IIEKTPOHHBIX CPE/ICTB U
TEXHOJIOTHI NepeaayH,
00paboTKH U IpremMa

3HaeT METO/Ibl UCCIIeI0BAHUSI AHTEHH U
ycrpoiicts CBY, MoagenupoBanus ux
YaCTOTHBIX U BPEMEHHBIX XapaKTEePHUCTHUK.

pPaaruoO3JICKTPOHHBIC CPEACTBA
B COOTBCTCTBHH C
HHCTPYKIUSAMU U TUIIOBBIMU
MCTOANKaMU pa6OTBI;

uHbopmauu
[TK-3.2. Ymeer YMeeT 9KCITyaTupoBaTh BHICOKOYACTOTHOE
AKCIUTYyaTUPOBAThH M3MEpUTENIbHOE 000pYI0BaHHE ISl aHATTN3a

YaCTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK
ycrpoiicte CBY u aHTeHH.

I1K-3.3. Bnageer HaBbIKAMU
MPOBEJICHUS UCCIIEIOBAHUI
XapaKTEPUCTUK
PaarOd’IEKTPOHHBIX CPEACTB U
TEXHOJIOTHI

Bitaneer HaBbIKaMM IOCTPOCHMS U pacyeTa
pa3nauuHbIX TUIOB aHTeHH U CBY ycTpoiicTs.

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
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Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 6 3a4eTHBIX eUHUIL, 216 akaJeMHYeCKHUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YY€OHOU ACSTEIbHOCTH

Bcero CemecTpsbl

Buapl yaeOHOHN AesSTENBHOCTH
4acoB |5 cemecTp|6 cemecTp

KonTakTHas aynuTopHas padora o0y4yaromuxcs ¢ 80 62 18
npenojasareyeM, Bcero
JIeKIIMOHHEBIE 3aHATUS 28 28
IIpaxTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 16 16
Kypcoas pabora 18 18
CamocrosiTesibHasi padoTa 00y4aOUIUXCS, B T.4. KOHTAKTHAaSA 100 46 54
BHeay/JuTOpPHas padoTa 00y4aromXxcs ¢ npenoaaBarejemM, BCero
BrinosiHeHUE TPAKTUYECKOTO 3aJaHUS 12 12
[ToaroroBka K TECTUPOBAHUIO 11 11
[ToaroTtoBka k 1abopaTopHoil paboTte, HaNMcaHUe OTYETa 14 14
Hanucanue otdera no naboparopHoii padbote 9 9
Hammcanne otyera mo KypcoBoit pabote 54 54
IHoaroroBka u caavya 3K3aMeHa 36 36

OO0mas TpyAoeMKOCTh (B Yacax) 216 144 72

Oo0mas TpynoeMKocTh (B 3.€.) 6 4 2

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eITeJIbHOCTH

CTpykTypa TUCHUIUIUHBI MO pas3jienaM (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Paszyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

Ha3Banus pasnesnoB (Tem) iI;{K' [Tpak. | JIab. | Kypc. g;g[ ’ Bcer(%;aCOB dopmupyembie
TUCLUAIUINHBI ” | 3aH., 4 | pabd. | pad. ? KOMIIETEHIINHU
q q 9K3aMEHA)
S cemecTp
1 OcHOBHBIEC XapaKTEPUCTUKU 6 4 - - 4 14 I1K-3
aHTeHH U ycrpoiicts CBY
2 DneMeHTHI 001IIeH TeoprH 4 2 - - 4 10 T1K-3
aHTCHH
3 JIuHeitHbIe aHTEHHBI 4 2 4 - 8 18 I1K-3
4 AnepTypHble aHTCHHBI 2 2 - - 4 8 [1K-3
5 AHTEHHbIC PEIETKU 4 2 4 - 6 16 I1K-3
6 CBolicTBa HaIPABJIAIOINX 2 2 4 - 8 16 [1K-3
BOJIH
7 HanpaBiisronye CUCTEMBbI 4 2 4 - 6 16 ITK-3
9 Jlunuu nepegayu KOHEUHOM 2 2 - - 6 10 T1K-3
JUTHHBI
Hroro 3a cemectp| 28 18 16 0 46 108
6 cemecTp
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10 ITpoextupoBanue - - - 18 54 72 [1K-3
MUKPOBOJIHOBBIX YCTPOICTB U
AHTEHH
Uroro 3a cemectp| 0 0 0 18 54 72
Htoro| 28 18 16 18 100 180

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHEI (B T.4. IO JCKIUSIM)

TpynoemkocTs
Haspanus paznenos | CogeprxaHue pa3aenoB (TeM) JUCIUILTUHBI (B dopMupyemsie
(TeM) TUCIUTUTAHBI T.4. T10 JICKITHSIM ) (neKUMOHHbIC KOMIIETEHITNH
3aHATHUSA), U
S cemecTp
1 OcHOBHBIE OcHOBHbBIE TOHATHUS U onpenesienus. CBoilcTBa 6 [1K-3
XapaKTEPUCTUKH IIOJIEH, CO3/1aBAEMBIX UCTOUHUKAMU B
AQHTEHH W YCTPONCTB |0JHOPOIHOM Oe3rpaHnyuHO cpene. OCHOBHBIE
CBY XapaKTEPUCTUKHU U TTapaMeTpPhl aHTCHH B
pexume nepenadn. [IpuémMHbie aHTEHHBI U UX
napameTpbl. DJIEMEHTHI O0ITei TEOPUH aHTEHH.
JIuneitHas HenpepbiBHAs cuctema. BinsiHue
aMIUIUTYAHO-(a30BOr0 pacnpeesieHus Ha
XapaKTEPUCTUKHU U3ITyUYEHUS] JIMHEHHON
HEMPEpPBIBHOW CUCTEMBI. JIMHEHHast NUCKpeTHAs
cucreMa. [1nockue nznmydaromue packpbIBb
Hroro 6
2 DrieMeHTHI 00MIeH |JIMHElHAs HENMpephIBHAS cucTeMa. Biusaue 4 I1K-3
TEOPUH aHTCHH aMIUTHTYIHO-(a30BOTO pacipe/ieICHHus Ha
XapaKTEPUCTUKHU U3ITYUYEHUS JIMHENHON
HENIPEPBIBHOW CUCTEMBI. JIMHEHHAsI NUCKpETHAs
cucreMa. [1nockue nznydaroniye packpbIBbI
Htoro 4
3 JIuneiinbie XapaKTepUCTUKHU 3JIEKTPUIECKUX BUOPATOPOB. 4 I1K-3
AQHTEHHBI KoHcTpyKkiinu BUOpaTOPHBIX aHTEHH U
crocoOb! ux Bo30yxaeHus.IlleneBas anteHHa.
Hunuuapuueckas 1 KOHUYECKas CIUpaIbHbIE
aHTEHHBI.J{UAIeKTpuYeCKre CTEP)KHEBBIE
AQHTEHHBI
Htoro 4
4 AneprypHble BosiHoBO1HBIE U3yuyartenu. PynopHeie 2 [1K-3
AHTEHHBI AHTEHHBI. JINH30BbIE aHTEHHBI. 3€pKAJIbHBIE
AQHTEHHBI
Hroro 2
5 AHTeHHBIE CHUMMETpHUYHBIN BHOPATOP C MIIOCKUM 4 I1K-3
pemeTKr pedICKTOPOM U CUCTEMA JIBYX CBSI3aHHBIX
CUMMETPUYHBIX BUOpaTOpOB. [IupeKTopHbIe
aHTEHHBI. BOJIHOBOHBIE 111€I€BbIC AHTCHHBIE
pemérku. Pa3upoBaHHBIE aHTEHHBIE PEIIETKH
Htoro 4
4
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6 CBoiicTBa [IpuHIMIT IEKOMTIO3ULINY; 2 [1K-3
HaIPAaBJISIOIINX O06benuuenue ycrpoiicte CBUY B 06mryio
BOJIH CXEMY.
Hroro 2
7 Hanpasistromue | IIpssmoyrosbHbBIN BOJIHOBOJ. BOJIIHOBOBI 4 I1K-3
CUCTEMBI Kpyriioro ceyeHusi. KoakcuaibHble TUHUU
nepenaud. [lonockoBbie TMHUYU TIEpeIayn.
JusnexTpuueckue BOJIHOBObI
Hroro 4
9 Jluauu nepenaun  |OCHOBHBIE XapaKTEPUCTUKHU JTUHUN MTepeIadn 2 I1K-3
KOHEYHOH JUTUHEI KOHEYHOH JJIUHEL. 3aBUCUMOCTH
koa(ddurmenTa orpaxeHus u ero (as3sl B
nuHUIX nepenaun. [lonHoe conpoTuBieHue
JUHUM Tiepenad. Jluarpamma nogHbIX
COTPOTUBIIEHUH (TPOBOIUMOCTEN)
Hrtoro 2
Hroro 3a cemectp 28
6 cemecTp
10 ITpoextupoBanue |MaTtemMaTnyeckuil pacyeT napameTpoB U - I1K-3
MHUKPOBOJIHOBBIX XapaKTePUCTHUK pa3padaThIBA€MOTO
YCTPOWCTB U aHTEHH |yCTPOMCTBA. DIIEKTPOIUHAMUYECKOE
MOJICTTUPOBAHUE pa3pabaThIBAEMOTO
YCTPOWCTBA C UCTIOIb30BAHUEM CHCTEMBI
ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSI.
Uroro -
Hroro 3a cemectp -
Hroro 28
5.3. lIpakTH4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpaKTUYECKUX 3aHATUH (CEMUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHoBaHMe MPaKTUYCCKUX 3aHATUN (CEMHHAPOB)
Ha3Banus paznenon HanmeHnoBaHMe NpaKTUUECKUX 3aHATHIA Tpynoemkocts, | PopMupyembie
(Tem) AMCUMITITUHBI (ceMHrHapoB) q KOMITETEHIINH
S cemecTp
1 OcHOBHBIE JIBYyXIIpOBOJIHBIE JIMHUU M€PEIaYu. 4 [1K-3
XapaKTepUCTUKU KoakcuanbHble TMHUY NIEpEeadH.
aHTeHH U ycTpoucTB |llonockoBeie muuuu nepenayu. [Ipumepsl
CBY peleHus 3aaa4. 3agaduu J1Jist
CaMOCTOSITEJIBHOTO PELICHUSI.
JIByXIIpOBOHBIE JIMHUU NIEPEAUH.
KoakcuanbHble TMHUY NIEpEeadH.
[TosiockoBbI€ TUHUU MIEpPEIAUH.
Htoro 4
2 DnemeHThI 00mIel | XapaKTepUCTHKH U TapaMeTpbl aHTEHH 2 [1K-3
TEOPUH aHTCHH Utoro 2
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3 JIuneiinbie Jluneitnble anHTeHHbl. CUMMETPUYHBIN 2 [1K-3
AHTECHHBI aneKTpudecKkuil Bubpatop. JIuneitnas
nieseBas anTeHHa. [lununapryeckas u
KOHUYECKasi CIIUPAJIbHbIC AHTEHHBI.
JusnekTpuueckue CTepKHEBbIEC AHTEHHBI.
Hroro 2
4 AneptypHsle ArneptypHble aHTeHHBI. [[mockue 2 [1K-3
AHTCHHBI M3ITy4arolue pacKpbIBbl. BOIHOBOIHEIE
U3ITy4aTeNId U PyHOPHbIE AaHTEHHBI.
3epKaibHble aHTEHHBI. JINH30BbIE AHTEHHBI.
Uroro 2
5 AHTeHHbIE AHTeHHBIE pemeTku. Teopema o 2 IK-3
pemeTKn MIEPEMHOKEHUH THarpaMM HalpaBI€HHOCTH.
Cucrema u3 AByX BHOpaTopoB. JInHETHBIC
SKBUAMCTAHTHBIE pEIIETKU. JIMpEKTOPHBIE 1
JIOTONEPUOINYECKHE AHTECHHBI.
BonHoBOIHBIE ITI€/IEBBIE AHTEHHBIE PEIIETKH.
[Tmockue pemeTku.
Uroro 2
6 CBoiicTBa OCHOBHBIE TEOPETUYECKUE CBEJICHUS U 2 [1K-3
HAIPAaBJISAIOLIMX BOJH |pacyeTHbIE COOTHOIIECHUS. BOIHOBOIbI
IPSIMOYTOJIBHOTO ceueHus. BonHOBOIbI
KpYyTIJIOTO ce4eHUs. BOIHOBOBI
IPSIMOYTOJIBHOTO ce4eHUs. BoiHOBOIbI
KPYTJIOr0 CEYEHHUS.
Hroro 2
7 Hanpasiisaromue ®unepsl 6e3 noteps. Pugepsl C OMHUECKUMU 2 I1K-3
CUCTEMBI norepsamu. IIpumenenune KpyroBbix
JIarpamm.
Uroro 2
9 Jlunum nepenaun | BoHOBOABI MPSAMOYTOIBHOTO CEUCHHUS. 2 I1K-3
KOHEYHOH JUTUHEI BonHoBOIBI KpyTiioro ceueHus. BoinHOBOABI
MIPSIMOYTOJIBHOTO ceueHHUsl. BOTHOBOABI
KpPYyTIJIOTO CEYEHUSI.
Uroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tabnuie 5.4.
Tabnuia 5.4 — HaumeHoBanue 1a00paTOpHBIX paboT
Hassawmi pasneinos (tewm) HaumenoBanue nadopatopsix padot | TpyaoeMkocTs, 4 PopmHpyemie
JUCLUTIINHBI KOMITETEHIINH
S cemecTp
3 JIuHelHbIE AaHTEHHBI HUccnenoBanue korddunmenta [1K-3

YCUJICHUS PYIIOPHBIX AHTCHH

Htoro
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5 AHTEHHBIE PEIIETKU HccnenoBanue 00beMHOTO 4 [IK-3

pe3oHaropa
Hroro 4
6 CBolicTBa HccnenoBanue auarpaMMbl 4 [1K-3
HaNPaBJIAIOLUX BOJIH HalpaBJIEHHOCTH NMapadoINuecKOM

AHTEHHBI 110 U3MEPEHUAM M0 B
NanbHEN U OIMKHEHN 30HaX

Hroro 4
7 Hanpasnsroniue UccnenoBanue GheppuTOBBIX 4 I1IK-3
CUCTEMBI BEHTWJIEH U IIUPKYISATOPOB
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBas pa6ora

ConeprxaHue, TpyJAOEMKOCTh KOHTAKTHOW ayAUTOPHOU pabOThl U (popMuUpyeMble KOMIETEHIUHU B
paMKax BBIIIOJIHEHHUS KypCOBOI pabOThI MpeACcTaBlIeHbI B TabmuIe 5.5.
Tabmuma 5.5 — ConepkaHue KOHTAKTHOW ayTMTOPHOM pabOThI U €€ TPYJ0EMKOCTh

N N dopmMmupyemsie
CopneprkaHe KOHTAKTHOM ay TMTOPHOIN paboThI TpynoeMkocTs, 4
KOMIIETEHIIH
6 cemecTp
IIpoexTpoBaHNE MUKPOBOJIIHOBBIX YCTPOMCTB U AHTECHH 18 [1K-3
Hroro 3a cemectp 18
Hroro 18

[IpumepHas TemaTHKa KypCOBBIX padoT:

PacueT MUKpOIIOIOCKOBOI AaHTEHHON PEIIETKH
Pacuer TpaHcHanpaBiIeHHOTO OTBETBUTES
Pacuer nenurenst MOITHOCTH

Pacuer 3epkanbHON TapabOINIECKON aHTCHHBI
PacueT BOTHOBOIHO-1IIEIEBOIl aHTEHHEI

Nk

5.6. CamocTosiTesibHas padora

Bunbr camocTosTensHOM paboThl, TPYJOEMKOCTh U (hOPMHUPYEMbIe KOMIIETCHIIMH TPEICTaBICHBI B
tabnwuie 5.6.
Ta6ymma 5.6. — Buasl caMOCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh U (POPMHPYEMbIC KOMIETECHITUN

Haspanwus paznenoB | Bunbl camoctosrensHoi | Tpynoemkocts, | @opMupyemsbie
(TeM) TUCIUIUTAHBI paboThI q KOMITCTCHITUH opMeI KOHTPOA
S cemecTp
1 OcHOBHBIE Brinmosnnenue 2 [1K-3 [IpakTrueckoe
XapaKTEePUCTUKH MPaKTUYECKOTO 3aTaHUS 3a/1aHne
aHTCHH U IToaroroBka k 2 T1K-3 TectupoBanue
ycrpoiicts CBY TECTUPOBAHUIO
Hroro 4
2 DnemeHTsI 001IeH | BeimomHnenue 2 [1K-3 [IpakTrueckoe
TEOPUH aHTCHH MPaKTUYECKOTO 3aTaHUS 3a/1aHne
IToaroroBka k 2 T1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro 4
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3 JluneitHbie [ToaroroBka k I1K-3 Jlaboparopuast
AQHTEHHbI naboparopHoii padore, pabora
HaIMCaHUE OTYeTa
Harnncanue otyera no [1K-3 Otuet no
nabopatopHoii pabore nabopaTtopHoit
pabote
Brimonnenue [1K-3 [IpakTrueckoe
MPAKTHUYECKOTO 3aJaHuUs 3a/1aHKe
IToaroTroBka k TIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro
4 AneptypHbie IToaroroska k [1K-3 TectupoBanue
AHTCHHBI TECTUPOBAHUIO
Breimosnnenue IK-3 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
Hroro
5 AHTEHHBIE IToaroroBka k I1K-3 JlaGopatopHas
pemeTKr nabopatopHoii padore, pabota
HAIMCaHUe OTUeTa
Hanucanue otuera no [1K-3 Otyet no
nabopaTopHoi pabote nabopaTopHOI
pabote
IToaroroBka k T1K-3 TectupoBanue
TECTUPOBAHUIO
Brinonnenue [1K-3 [IpakTrueckoe
MPAKTHUYECKOTO 3aJaHuUs 3a/1aHKe
Hroro
6 CBoiicTBa [ToaroroBka k [1K-3 JlaGopaTopHnas
HaIPaBJISIOIINAX nabopaTopHO# pabdoTe, pabora
BOJIH HalMCcaHue OTYeTa
Hanucanue oruera no [1K-3 Otyet no
nabopatopHoit pabore nabopaTtopHoit
pabote
Breimosninenue [1K-3 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
IToaroroBka k TIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro
7 Hanpasisromue | Beimosinenue [1K-3 [IpakTrueckoe
CHUCTEMBI MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
[ToaroroBka k [1K-3 TectupoBanue
TECTUPOBAHUIO
[Toaroroska k I1K-3 Jlaboparopnast
nabopaTopHoii pabote, pabota
HaIMCaHUe OTUeTa
Hanucanue otuera no [1K-3 Otyet no
nabopatopHoil pabore 1abopaTopHOI
pabote

Htoro
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9 Jlunuu nepenaun |[loaroroBka x 2 [1K-3 Jlaboparopuast
KOHEYHOH NJIuHBl  |J1abopaTopHOi padore, pabora
HAITMCAHKUE OTYETa
Harnncanue otyera no 2 [1K-3 Otuet no
nabopaTopHoi paboTe nabopaTopHOU
pabore
Brimonnenue 1 [1K-3 [IpakTrueckoe
MPAKTHUYECKOTO 3aJaHuUs 3a/laHue
IToaroTroBka k 1 TIK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 46
[ToaroroBka u cnaya 36 DK3aMeH
HK3aMEHa
6 cemecTp
10 Hanucanue oruera no 54 [1K-3 Kypcosas pabora,
[IpoekTupoBanue |KypcoBoii paboTe Otuer o
MUKPOBOJHOBBIX KypcoBO# pabote
yorpolcrs . Hroro| 54
Uroro 3a cemectp 54
Hroro 136

5.7. CooTBeTcTBHE KOMIIETEHUMH, ()OPMUPYEMBIX PH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B 3aHATHI

CooTBeTcTBHME KOMMETEHINH, GOPMUPYEMBIX MPU U3YUCHUU NUCIUILIUHBI, U BUIOB 3aHSATUM
MpeACTaBICHO B TabuIe S5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB

3aHATUI
Bunpl yaeOHOM AesTENBHOCTH
dopmupyembie
Jlek. | Ilpak. | JIa6. | Kypc. | Cam. DopMBI KOHTPOJIA
KOMIIETEHIINH
3aH. 3aH. pao. pao. pao.
I1K-3 + + + + +  |KypcoBas pabora, JlabopaTopHas

pabota, OTuer Mo KypcoBoi padore,
Otuer o maboparopHoii padore,
[IpakTrueckoe 3aganue,
TectupoBanue, Jk3aMeH

6. PeiiTunronas cucrema AJISl OHCHKH YCIIEBA€EMOCTH Oﬁy‘{alOIlll/IXCH

6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6. 1.
Tabmuia 6.1 — banipHbIE OLIEHKH

CornacoBaHa Ha noptane N2 80736

N . MakcumanbHbII
MaxkcumanbHbIN MaxkcumanbHbII
0aJut 3a nepuos Bcero 3a
@®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gayn 3a mepuon
mexay 2KT u na ceMecTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEII cemMecTpa
5 cemecTp
JlaGopatopHas pabota 0 5 10
[TpakTueckoe 3agaHue 10 10 30
TectupoBanue 5 5 15
9




Otuet no nabopaTopHOH 0 5 10 15

pabote

OK3aMeH 30

Hroro makcumym 3a 15 25 30 100
nepuos

Hapacratomum utorom 15 40 70 100

bannbHbIe OlIeHKH TSl KypCOBOM paOOTHI MpecTaBlieHbl B Tabmuie 6.1.1.
Tabnuia 6.1.1 — bannbHbIe OIIEHKH ISl KYPCOBOM pabOThI

. . | MakcumainbHbIi Oan
MakcumanbHbIi MakcumanbHbIi
3a MepHoJ MEXIY Bcero 3a
DopMBbI KOHTPOJISI 6ayn Ha 1-yro0 KT ¢ 0aJut 3a mepuos
2KT u Ha xoHel CEMECTp
Hayaja ceMecTpa mexay 1KT u 2KT
cemecTpa
6 cemecTp
Otuer 1o KypcoBoi 15 35 50 100
pabote
Hrtoro makcumym 3a 15 35 50 100
nepuo
Hapacraromum ntorom 15 50 100 100

6.2. Ilepecuer 02/110B B OLICHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6a/IOB B OIIEHKH 32 TEKYITUH KOHTPOJb MPEJCTABICH B TabmuUIE 6.2.
Tabmura 6.2 — Ilepecuer OAJIIOB B OIICHKH 32 TEKYIIUH KOHTPOIIb

bannel Ha ATy TEKyIIero KOHTPOIS Orenka

>90% ot MakcuMasIbHOI cyMMbI OaioB Ha gaty TK 5

Ot 70% no 89% ot makcuMabHOU cyMMBI 6aiioB Ha naty TK

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

N |W |

< 60% ot MakcuManbHOI cymMMbl OaioB Ha naty TK

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

[lepecueT cymMMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIuIe

6.3.
Tabmuia 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (oTIM4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xoporio)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIIETBOPUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpenctBenHo)
2 (HEeyIOBJICTBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTEIHHO)

7. Y4yeOoHO-MeTOoAMYeCKOEe U HH(POPMALIMOHHOE 00ecneyeHUe TUCIHIINHBI
7.1. OcHoBHas1 UTEpaTypa

1. Antennsl: YueOnoe nocodue / I'. T'. I'omun - 2012. 145 c¢. [DnexTpoHHBIN pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/2794.

2. Yerpoiictea CBY u antennsl: Yue6Hoe nocobue / JI. . Hlanruna, B. A. 3aMoTpuHCKHI -
2012. 223 c. [DnexTpoHHBIN pecype]: — Pexum noctyna: https://edu.tusur.ru/publications/712.

CornacoBaHa Ha noptane Ne 80736 10


https://edu.tusur.ru/publications/2794
https://edu.tusur.ru/publications/712

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. CBepXIIUPOKOMOIOCHBIE MUKPOBOJIHOBBIE ycTpoicTtBa/ moa ped. A. Il. Kpenuukoro, B. I1.
MemanoBa. — M.: Panuo u cBsi3b, 2001. — 560 c. (Hanmmuune B 6udimoteke TYCVYP - 33 2k3.).

2. YcrpoiictBa CBY u antenns: YueOHuk ais By3zoB/ .M. Bockpecenckuit u ap. — M.:
Paguorexnuka, 2006. — 375c¢. (Hanuuue B 6udauoreke TYCYP - 20 3k3.).

3. PacnpocTpaneHue paaroBOJIH U aHTEeHHO-PUAEepHbIE ycTpoiicTBa: YueOHoe mocodue / FO. U.
bysunos, I'. I'. T'omun - 2013. 300 c. [DnexTpoHHBIH pecypc]|: — Pexum nocrymna:
https://edu.tusur.ru/publications/3608.

4. Antennsl u yctpoiictsa (CBY): pacuer u u3mMepeHne XxapakTepUCTUK : ydeOHOe ocodOue ams
By30B / FO. E. Mutenbman, P. P. AGaymnnun, C. I'. Ceruyros, C. H. [llaGynuH ; nox oGmieit penakiueii FO.
E. Mutensmana. — Mocksa : U3narensctBo FOpaiit, 2022. — 138 c¢. [DnekTpoHHBI pecypc|: — Pexum
nocrtymna: https://urait.ru/bcode/492640.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTeIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. Autennsl u puaepsl: YueOHO-METOAMYECKOe TTocoOue il mpakTudeckux 3ansatuit / . T,
lNomun - 2018. 236 <c¢. [DnekTpoHHBH pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/8324.

2. UccnenoBanue ¢heppuUTOBBIX BEHTHIICH U ITUPKYISITOPOB: PYKOBOICTBO K 1abOpaTOpHON padoTte
ISl CTYJCHTOB TEXHUYECKUX HAIMpaBJICHUH MOATrOTOBKU U crnenuanbHocTe / E. XKeues, B. A.
Tpy6uenunoB, A. B. ®@areeB - 2024. 20 c. [DnexkTpoHHBIN pecypc]: — Pexum nmocryma:
https://edu.tusur.ru/publications/10915.

3. UccnenoBanue koddpuiineHTa yCUiIeHUs pynopHBIX aHTEHH: PyKOBOACTBO K J1a00paTOpHOM
paboTe 11 CTYy/ICHTOB TEXHUYECKUX HaMpaBJICHUH MOJATrOTOBKU U cnennanbHocTel / E. XKeues, B. A.
Tpy6uenunoB, A. B. ®@areeB - 2024. 27 c. [DnexkTpoHHBIN pecypc]: — Pexum nmocryma:
https://edu.tusur.ru/publications/10901.

4. ViccnenoBaHue AuarpaMMbl HalpaBJI€HHOCTH MapadOoINYecKOl aHTEHHBI [0 U3MEPEHUSIM MOJIS B
najlbHEed W OMmkHE#W 30Hax: PykoBoACTBO K J1abopaTopHOM paboTe MJIsl CTYJIEHTOB TEXHUYECKUX
HaIpaBJICHUI OATOTOBKH M cniennanbHoctei / E. Keues, B. A. Tpyouenunos, A. B. ®atees - 2024. 13
c. [DnexTponnsiii pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/10916.

5. HUccnenoBanue 0o0beMHOTO pe3oHaTopa: PykoBocTBO k tabopaTopHOi paboTe sl CTYJAEHTOB
TEXHUYCCKUX HAIPaBJICHUHN MOATOTOBKH U cniernanbHocTei / E. XKeues, B. A. Tpyouennnos - 2024. 20 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10914.

6. Autennnl u yctpoiictBa CBU. MukpoBonHoBbie aHTeHHB U ycTpoiictBa CBY: YuebHo-
METOUYECKOE TOCOOUE IO MPAKTUUECKUM 3aHATUSAM U KypcoBoMy mpoektupoBanuto / A. C. [llocrak, 1.
N. Topenkun, B. II. 3aiiues - 2018. 119 c. [DnexkTpouHslii pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/7274.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JIUIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl ISl CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M1 HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(deccuoHATIbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI
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[Ipu u3yyeHUU OUCHUILIMHBI PEKOMEHIyeTcs o0palaTrhCsi K COBPEMEHHBIM 0a3aM aHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunaJibHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne JUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeieHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT IS Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0USI, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

Y4ebHo-uccaenoBarenbekas gadboparopust "MuUKpOBOITHOBAsS TeXHHUKA": yuyeOHas ayIuTOpUs IS
MIPOBEICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI TSl TPOBEICHUS 3aHATUN TPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpHUS IJi MPOBEACHUS 3aHATHI J1abOpaTOPHOTO TUMA, YueOHAasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TTOMEIIEHUE I KypPCOBOIO MPOEKTUPOBAHHUSI (BBITIOIHEHUS
KypCOBBIX paboT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYNIOBBIX U WHAMUBUAYATBHBIX KOHCYJIbTAIUMH,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U MpoMexKyTouHoM arrtectaunu; 634034, Tomckas
o0nactb, T. Tomck, Bepumauna ynuna, a. 47, 328 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Ocuumnorpap GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- BonpT™meTp ud. GDM 8145;

- U3meputens P2M-04;

- Ananmuzatop cniektpa CK4M-04;

- Ocuumnorpad mudposoit MS07104;

- Mynstumetp nudposoii 34405A;

- Uctounuk nuranusg GPD-73303S;

- 'enepatop ['4-126;

- U3mepurens P2-60 - 2 610ka;

- Usmepurens P5-12;

- U3mepurenbvHas nuaus P1-27;

- BekTopHsiii ananuzatop curiainoB P4AM-18;

- ONOPHO-TIOBOPOTHOE YCTPOICTBO;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo mpenogaBaTens.

[IporpamMmMHOe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.3. MarepuajbHO-TeXHHYECKOE M TPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

VYueOHo-nccaenoBaTenbekas Jadoparopus "MHUKPOBOIHOBAsI TEXHUKA': ydeOHast ayTUTOPUS IS
IMPOBCACHUA 3aHATHN JICKIIMOHHOTI'O THUIIA, yqe6Ha${ ayauTopus 4Jisd IPpOBCACHUA 3aHATHH IMPaKTHICCKOIO
TUIA, Y4eOHasl ayITUTOPHUS IS MPOBEACHUS 3aHATHH JJAOOPATOPHOTO THIIA, YU4eOHAs] ayAUTOPHSI JIIS
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MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MPOEKTHUPOBAHUS (BBIIOJHEHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi TPOBEACHUS TPYNIOBBIX U WHAMBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexXyTouHou atrectanuu; 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.

Onucanue uMeroerocs 000pya0BaHuUs:

- [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;

- 'eneparop ['4-126;

- Usmeputens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurensHas muaus P1-27;

- BekTopHslil aHanuzatop curiainoB P4AM-18;

- OnopHO-NMOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.4. MaTepuajibHO-TeXHHYECKOE H IPOrpaMMHoOe o0ecredeHne 1 KypcoBoii padoThI

YueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBasI TEXHUKA': ydeOHass ayIUTOpUS IS
MPOBEJCHUS 3aHATUN JEKIIHOHHOTO TUMA, Y4eOHas ayJUTOPHS Ul POBEIECHUS 3aHATHH MPaKTUIECKOTO
TUMAa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN Ja00OpPAaTOPHOrO TUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUI CEMMHAPCKOTO TUIA, MOMEIIEHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYILETr0 KOHTPOJ U MpOMEXyTouHOH attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnwucanue UMeEIOIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Octminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepatop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynstumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;
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- U3smeputens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHsliil aHanuzatop curaainoB P4AM-18;

- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.

[IporpamMmMHoe obecrieueHue:

- Google Chrome;

- Keysight Advanced Design System (ADS);

- Keysight Electromagnetic Professional (EMPro);
- LibreOffice;

- Microsoft Office 2010;

- PTC Mathcad 15;

- Qucs;

- Scilab;

8.5. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOpUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yin. KpacHoapmetickas, 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.

Omnucanue UMeEroIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 minst Windows;

- 7-Zip;

- Google Chrome.

8.6. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHoH nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MPENOaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydYaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOW, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NMpH MOMOIIHM BUACOYBEIUUHUTENEH a9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalU U APYyrue TEXHUYECKUE CpeacTBa
npuema/nepeaadyn yueOHoM nHGOpMaIMU B JOCTYHHBIX GopMax, MOOMIILHON CUCTEMbI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OI[EHO'—IHBIE MaTepuajJbl U METOANYCCKUE PEKOMECHIAIIUH IO OPraHM3allui U3Yy4YCHUS
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JTUCIUTIINHDBI

9.1. Coanep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUYHOI aTTecTalNu

JUis OLICHKHU CTeNeHu cHOPMUPOBAHHOCTHU U YPOBHS OCBOCHHS 3aKPEIUICHHBIX 3a JUCIUIUIMHON

KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

HaSBaEiilij;iii(: (rem) q;gﬁﬁgfggr;;e ®opmbl kKoHTpoItst | OueHounbie MaTepuaisl (OM)
1 OcHoBHble xapaktepuctuku  |I1K-3 IIpaxkTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
aHTeHH U ycrpoiicts CBY 3a1aHUE
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
2 DnemMeHTsI 001Iel Teopun [1K-3 IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
AHTEHH 3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 JIuneiiHble aHTEHHBI [1K-3 JlaboparopHas Temb!r mabopaTopHBIX padoT
pabora
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMeHALIMOHHBIX
BOIIPOCOB
Ortuer no Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
4 AnepTypHble aHTEHHBI [K-3 [IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenp sK3aMeHaIMOHHBIX
BOITPOCOB
5 AHTEHHBIE PEIIETKU [1K-3 Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHNUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Ortuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
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6 CBolicTBa HAIIPABJISIOIIUX [TK-3 JlabGopaTopHas Tewmbl 1abopaTopHBIX PabOT
BOJIH pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOITPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
7 Hanpapinsoniye cucTeMsl I1K-3 Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/IaHUN
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Otuet no Tewmbl 1ab0paTOpHBIX PabOT
nabopaTtopHOi
pabote
9 Jlunum nepenauu koneuno  |I1K-3 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
JUTAHBI pabora
[IpakTrueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuenp sK3aMEeHALIMOHHBIX
BOIIPOCOB
Ortuer no Tembl 1a00paTOPHBIX padoOT
nabopaTtopHoOit
pabote
10 IIpoekTupoBanue I1K-3 Ortuer no KypcoBoi |[IpuMepHbIil nepedyeHb
MUKPOBOJHOBBIX YCTPOICTB U pabote TEMaTHK KypCOBBIX paboT
aHTEHH

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. Ilo xakoMy 3aKOHY IpYU U3MEHEHUU YaCTOThl U3MEHAIOTCS IOTEPU B METAILIAX ?
a) IPU YBEJTUYEHUH YaCTOThl YMEHBILIAKOTCS 110 TUHEHHOMY 3aKOHY
0) Mpu yBEIMYEHUU YaCTOTHI PACTYT NPONOPLUOHATIBHO KOPHIO KBAIPATHOMY M3 YaCTOThI
B) NP YBEJIIMYEHUHU YACTOTHI PACTYT JIMHEHHO
I') YMEHBUIAIOTCS IPU YBEIUYCHUU YACTOTHI MPOMOPLUUOHAIBHO KOPHIO KBaJApaTHOMY M3
4acTOTBI

2. TomnmuHa CKHUH-CI0S — TO
a) TOJIIMHA OKCUTHOM MIEHKHU, 00pa3yIoleiics Ha MOBEPXHOCTH METaa

CornacoBaHa Ha noptane Ne 80736 17



0) rimyOvHa IPOHUKHOBEHUS TOJIS B METAJUT C YBEJIMYEHUEM €T0 aMIUIUTYbI B pa3
B) T7IyOMHA MPOHUKHOBEHHUS MOJISI B METAJUI C YMEHBLICHUEM €T0 aMILUIUTYbI B € pa3
I) IyOMHA IPOHUKHOBEHUS MOJISl B METAJIJI C YMEHBIIIEHUEM €0 aMIUIUTY bl B 2 pa3a

3. Pe3onancubie ceueHus B JIII — 310 ceyenus, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU MOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WJIM MUHHUMAaJIbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUHU PABHO COMIPOTUBIICHUIO HATPY3KU
') CONPOTHUBIICHNUE JTMHUU SIBIISICTCS BEIIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHus B JIIT — 310 ceuenusi, B KOTOPBIX
a) KOMIIOHEHTBI HANPSX)KEHHOCTHU TMOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MUHHUMAaJbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUYU PABHO COIIPOTUBJICHUIO HATPY3KU
') CONPOTHUBIICHNUE JIMHUHU SIBIISIETCS BEIIECTBEHHBIM

5. Kakum B o011em citydae sSIBJISI€TCS MOJTHOE CONMPOTHUBIICHUE JTUHUH?
a) BEIIECCTBEHHBIM
0) MOCTOSTHHBIM
B) IIEPEMEHHBIM
') KOMIUIEKCHBIM

6. Kakum siBjiseTCSl BOJJHOBOE CONPOTUBIICHUE JIMHUN?
a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TOCTOSTHHBIM
') IEPEeMEHHBIM

7. Ulneid — sto oTpe3ok duaepa,
a) pa30MKHYTBIM Ha KOHIIE
0) KOPOTKO3aMKHYTHIH Ha KOHIIE
B) Harpy>KEHHBIN Ha aKTUBHOE CONPOTHBIICHHE

8. K 4eThIpexmnoItoCHUKaM OTHOCATCS
a) GUIBTPHI
0) Harpy3Ku
B) JICIIUTENIA MOIITHOCTH
T') HallpaBJICHHbIE OTBETBUTENIN

9. B 3aKkpHITBIX pe30HAaTOpax BO3MOXHBI TOJHKO TakHe KoJieOaHUs, i KOTOPBIX IO JJINHE
pE30HATOPA YKIIAIBIBACTCS 1IEI0E YUCIIO
a)A
0) M2
B) M4
r) 2A

10. K nuccunaTUBHBIM yCTPOMCTBAM OTHOCSTCS
a) dazoBpamaTenu
0) mepexos
B) aTTEHIOATOPBI
T') HallpaBJICHHbIE OTBETBUTEININ

11. C noMmoIpro Kakoro mnoJisi MOKHO U3MEHUTh HaNPaBJICHUE HUPKYJISIUU B Y -LIUPKYIATOPE?

a) MMOCTOSTHHOTO MarHUTHOT'O
0) mepeMEeHHOT0 MarHUTHOTO
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12.

13.

14.

15.

16.

17.

18.

19.

20.

B) DJICKTPUYECKOTO
T') 3JIEKTPOMArHUTHOTO

BHyTpeHHss 3aada TEOpUHM aHTEHH NMPUMEHHUTEIbHO K JIMHEWHBIM aHTCHHAM O3HadaeT
HAXOKICHUE

a) pacrpeeseHus ot BHyTPH MPOBOIHUKA

0) 3anmacEHHON B aHTECHHE YHEPTUHU

B) pacrpeieIeHUsI TOKa BIOJIb TPOBOIHUKA

T') TEMIIEpaTypbl BHYTPEHHHX IIIyMOB

Kakyro nossipu3zanuio Ha3pIBalOT Bpallaroniencs?
a) TOPU30HTAITBHYIO

0) HaKJIOHHYIO

B) KPyTOBYIO

T') JUTUNTHYECKYIO

VY Kakux nojsipuzanuidi BEKTOP COXPAHSIET CBOKO OPUEHTAIMIO B MPOCTPAHCTBE?
a) Y BepTUKAJIbHOU

0) y TOpU30HTAIBHOM

B) Y HAKJIOHHOM

T') Y SJUTANITHYECKON

[IpaBrIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUITMEHTAMH YCUIICHUsI, HAIPABICHHOTO JACHCTBUS U
MOJIE3HOT'O ICUCTBUSL:

a) KH/[ = KIIJI * KY

6) KY = KITJJ*KH/I

B) KITJI = KH]I / KY

r) KIIJ=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 M BHEITHHUX IITYMOB IMPUEMHOM aHTCHHBI

VY kakoi 3 aHTEHH B OCEBOM PEKHUME U3IyUYCHUS IIMpe pabounii quanazoH?
a) y TpEXBUTKOBOM ITUIMHAPUYECKON CITUPATHLHOM aHTCHHBI

0) y IIECTUBUTKOBOM ITMIMHAPUYIECKON CITUPATHbHOW aHTCHHBI

B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATILHON aHTCHHBI

') Y HIECTUBUTKOBOM KOHMYECKOU CITUPATbHOW aHTCHHBI

Kakyio monspuszanuio B 0OCEBOM peXHUME U3IYUEHHUS MMEIOT CIUpajbHble aHTEHHBI B
HamnpapjieHuu Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPYTOBYIO

T') JUTUITHYECKYTO.

Kakwue THIIbI anepTypHBIX aHTCHH B PAIHOHAIIAa30H IPHUIIUTA U3 ONITHKHU?
a) pyIopHbIE aHTEHHBI

0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX

B) aHTEHHBI Ha YCKOPSOIIUX JIMH3aX

T') 3epKaJbHbIC AaHTCHHBI.

Kaxoit mpodune nMeet Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
a) chepudeckuit
0) mapaboauYeCKuid
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B) THUNEPOOTMUECKHI
T') SJUTMIITHYECKHUH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. JInHum nepenauu: onpeneneHue; peryspHble, HEPETYISPHbIE, OJHOPOJHbBIE, HE OJHOPOIHBIE.

OTKpBITBIE, 3aKPBITHIE — X IOCTOMHCTBA U HEJOCTATKU, IpUMeEHeHus. [IpumMepsl.

PanuonuHusa: nonATue, CTPyKTypHas cxema, npuMepbl. [JOCTOMHCTBA U HEJOCTATKU II0
CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FIEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETax U KCIEPUMEHTAIbHBIX UCCIIEIOBAHUIX.

OcHOBHBIE TapaMeTpbl U XapaKTEPUCTHUKU (UIEPOB: THIBI BOJH, NHCIEPCUOHHAS
XapaKTEepUCTUKA, 3aTyXaHHUE, JJIEKTpUUYECKas INPOYHOCTb, NpEJeibHas U AONYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE MapaMETpPhL.

Marematnueckast Moaens nunHuil nepegaun CBY. OcHoBHBIE TpeGOBaHUS, IPEABABIIEMbIE K
bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJHUKAX U JUIJIECKTPHKAX.

. O0BsicHuTe, TOYEMYy OOBIYHO pa0OTAIOT HAa BOJHE OJHOTO THIIA, B YACTHOCTH OCHOBHOTO. B

KaKHX Ccly4yasx paboTaloT Ha BOJIHAX BHICIIMX TUMOB? B KakMX JTMHUIAX UMEET MECTO TUCTIEPCHUs
U B ueM mposisisiercs? Kak oHa BIMsET Ha pacCIpOCTPaHEHUE CUTHAIOB?

. I[BYXHpOBOIIHaSI 1 KOaKCHaJIbHaA JIUHHH. BOJIHA OCHOBHOI'O THUIIAa, €€ AJIMHA U (baSOBaSI

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

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

¢a3oBast CKOpOCTb, BOTHOBOE CONPOTUBIICHUE, IOTOHHBIE TApaMETPhl, CTPYKTYpa MOJIL.
BoaHOBOIBI MPSAMOYIOJIBHOIO CEY€HUs. TUIBI BOJIH, KPUTUYECKUE JUIMHBI BOJH. BonHa
OCHOBHOI'0O THIIA, YCJIOBHME €€ CYILIECTBOBAHMS, CTPYKTypa IOJsA, XapaKTEPUCTHUUECKOE U
BOJIHOBOE€ COIIPOTHUBJICHUS, IIepeAaBaeMasi MOIHOCTb. TEXHOJIOTHUs U3rOTOBJICHUS U CTaHAAPTHI.
IIpumeHeHus.

. BOJIHOBOI[LI KpYTJIOro CCYCHMUA. Turmbr BOJIH, KDUTHUYCCKUC NJIMHBI BOJIH. Bommna OCHOBHOI'OTHIIA,

YCIIOBHUE €€ CYLECTBOBAaHUs, CTPYKTypa IOJIsA, XapaKTEpUCTUUYECKOE U BOJIHOBOE
COIIPOTUBIICHUs, IIepefaBaeMas MOIIHOCTb. TexHomorus u3rorosieHus. [Ipumenenus.
Jluauu nepenayn ¢ NOBEPXHOCTHOU BONHOMU. [IoHATHE MOBEPXHOCTHOM BOJIHBI, €€ JJIMHA U
¢bazoBas ckopocTb, CTpyKkTypa noiis. Ilpumepsr peanusanuii JIII ¢ moBepXHOCTHOM BOJTHOW U
IIPUMEHEHUS.

Huanazonsl anuH BoaH. [lonarue CBY. Tunbl npuMeHsieMbIX B pa3jMuHBIX JUANa30Hax
bunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUW U cXeM. BOJTHOBOI 1 KJIaCCUYECKUH TIOXObI, CBA3b
MEXy HUMHU.

Kosdpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
mexay Humu. [loBeaenune Moy K03 pUIeHTa OTpakeHus B uaeanbHbIX U peanbHbix JIIT.
Pe3onaHcHbIE ceueHUs], 3HAYCHUs B HUX HAIIPSHKEHHOCTEN T10JIEH U COIPOTUBIICHUN.
Koaddpunuent orpakenus ot Harpysku, KbB, KCB, conporuBienne TMHUN U COOTHOILIEHUE
Mexay HumH. [loBenenue monyns kod(p@uIMeHTa oTpakeHUus B HACaIbHBIX U pealbHBIX
nuHuAX. Pexumel B JIII 1 UX CBA3B C CONPOTUBIICHUEM HATrPy3KH.

14. ®opmyna TpaHchopMaMKi CONPOTUBICHUI ¢ MOSICHEHUSIMU. DKBUBAJICHTHBIC CEUCHUS U
paccTosHUS MEeXAYy HUMHU. BXogHOE compoTHBIEHHE OTpe3ka ¢uaepa, 3HaUeHUs B CiIyyae
peakTUBHBIX Harpy3ok. [loHsTue mieiidos, X BXOIHBIE CONPOTHBIICHUS, TPUMEHEHHUS.
dopmyna TpaHchOpMalWU CONPOTUBJICHUN C MOSCHEHUSMH. Pe30HAHCHBIE CEUCHUS U
paccTosiHusA Mexay HUMU. [IoBeneHre B HUX KOMIIOHEHT HAMPSKEHHOCTH DJIEKTPUYECKOTO U
MarHUTHOTO TIOJIEH, CBSI3b C MOAYJIeM K03 duineHTa orpaskeHus oT Harpy3ku. ConpoTuBiIeHne
JIMHUM B pe30HaHCHbIX ceueHusX u cBa3b ux ¢ KCB u KBB.

VY3KOIOJIOCHOE COIrJIaCOBAHUE AKTUBHBIX HArpy30K. UeTBEpTbBOJHOBBIC IOHUKAKOIIUE U
noBBIIAIONIUE TpaHCchopMaTopsl, uX BkiIoueHus B JIII u BbIOOp 3HAUCHHI CONPOTUBICHUM.
OKBHUBaJEHTHBIE CXeMbl, pacnpeneinenus HanpsbkeHus, KbB nnu KCB Brnoas JIII npu
COIJIaCOBaHUMU.

VY3KONOJIOCHOE COTJIaCcOBAaHUE KOMIIJIEKCHBIX HAarpy3ok. MeToa KOMIIEHCUPYIOUIHX
PEaKTUBHOCTEM, ITOCIIEN0BATEIBHOE U NIapAJIIeIbHOE BKItoueHus ux B JIII.

VY3KONOJIOCHOE COTJIaCcOBAaHUE KOMIIJIEKCHBIX HAarpy3ok. MeToa KOMIEHCUPYIOUIHX
PEaKTUBHOCTEW, UX pean3alys B BOJTHOBOJIHON TEXHUKE, IKBUBAJICHTHBIC CXEMBI.

Tunossle 3neMeHTHl TpakToB CBY: 3KkBUBajeHTHl aHTEHH, PEAKTHUBHBIE HArpy3KH,
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1.

YETBEPTHBOJIHOBHIE METAJUIMYECKUE U30JISTOPBI.
Tunossle 3memMeHTHl TpakTOB CBY: BOJHOBOAHBIE COEIUHEHHMS, TOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXO bl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytonue nepexoasl. Knaccuduxkanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophbl U (pa3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBONW M KIACCHYECKHUN IMOIXOJIBI
OTMCaHUs, HOPMUPOBKA TOKOB U HANIPSKEHUM, aJarolIie U OTPaKEHHbIE BOJIHBI.

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

WneanpHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€alIbHOTO BEHTHIISI, (U3NUYECKUM
CMBICII €€ 3JIEMEHTOB.

dyHaaMeHTalbHbIE CBOMCTBA MAaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSITHS, MaTeMaTHYecKue (HOpPMYITHPOBKU, HEOOXOAUMOCTh YUeTa.

HenuccunaTuBHBINA YETHIPEXIIOJIOCHUK: MaTPHUIIbl CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

®epputhl U UX cBoiicTBa. HeB3amMHbIe ycTpolicTBa Ha ocHOBe 3(pdexra Dapanes u ¢
MOTIEPEYHO-TIOIMATHUYEHHBIM (heppuToM (BeHTH N ). Da3oBpamaresu.

Lupkynarop: NOHITHE, MATPHULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHUE U IPUMEHEHUSI.
HanpaBnenHslil OTBETBUTENB: MOHATHE, MAaTPULlIA pAacCeSHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MIPUMEHEHHUS.

JanbHsis1, TpOMEKyTOUHAs ¥ OJIVOKHSS 30HBI aHTCHHBI. VX TpaHUIIbI M CBOMCTBA TOJIeH

34. HaznaueHue u Kiiaccu(puKanusi aHTCHH, TIOHATHS, OIIPEICIICHHUS.

Ammmaryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

MoIHOCTb U COTPOTUBIICHUE U3ITYUECHHS aHTEHHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C COMMPOTUBICHUEM U3ITYUECHHUS.

DnekTpuueckas npoyHocTh. [IpenenbHas u gomycTuMasi MOIIHOCTH.

[Tonspu3zanus, ee BUIbI, HEOOXOIUMOCTD yueTa Mpu IpUeME.

KH, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromas AJiMHa U Mana3oH paboynx 4acTOT AaHTEHHBI.

[TpuHIMIT ANEKTPOAUHAMUYECKOTO MOAO0US 1 €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAHUN AHTEHH.
@dyHIaMeHTaIbHbIe OTPaHUUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

[IpuHIIUIT B3aMMHOCTH M €T0 UCIOJb30BaHHE NMPUMEHHUTEIbHO K pacyeTy XapaKTePUCTHUK
MPUEMHBIX aHTEHH.

DddexTruBHAS MI0MAb aHTEHHBI, CBs13b ¢ KH]I 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbI, CBsI3b ¢ KIIJI, myTu ee cHM>KeHuUs.

OcoOeHnHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKUX YaCTOTaX.

OO0mue cBOWCTBA aHTEHH MajbIX JJIEKTPUYECKUX Pa3MepoB. DJIE€MEHTapHbIE U3ITydaTesH
JIMHEWHOU M KPyTrOBOM MOJIIPU3ALINH.

CuMMeTpUUHBINA dJIeKTpUUeckuii BuOpatop. Pacnpenenenue Toka, [IH, compoTtuBieHue
m3nyuenusi, KH/I, nefictByromas anmuHa, 3pPeKT yKopodeHus IJIUHBI BUOpaTOopa, BXOJTHOE
COTPOTUBIICHUE.

KoHcTpyKMH CHUMMETPUUYHBIX JHHEHHBIX BUOpaTOpHBIX aHTeHH. CnocoObl MUTaHUsA
MOCPEACTBOM JIBYXITPOBOJHOM M KOAKCHAJIbHOU JIMHUH. [IpuMenenus.

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTAHUS TTOCPEICTBOM JABYXIIPOBOIHON U
KoakcHalibHOW TnHuH, JIH, mpuMeHeHusl.

KoHcTpykiinn HecuMMeTpudHbIX BHOpaTopoB. CriocoOs! Bo30OyxkaeHus, JJH, mpumenenus.

9.1.3. IlpuMepHBIii IepedeHb BOMPOCOB /IS 3AIIUTHI KYPCOBOH padoThl

TumnoBsle 3HaUEHUS MAPaAMETPOB Pa3pabaThIBAEMOM aHTCHHBI

TumnoBsle Ka4UeCTBEHHBIE XapaKTEPUCTUKHU pa3pabaThiBaeMON aHTEHHBI
TumnoBsle 3HaUEHUS MAPAMETPOB Pa3pabaThIBAEMOro yCTPOHUCTBA
TunoBsle KaUeCTBEHHBIE XapaKTEPUCTUKHU pa3pabaThIBAEMOI0 yCTPOHCTBA
[Tponecc MmonenupoBanus pazpadarsiBaemoro ycrpoiictsa B CAIIP

9.1.4. IlpuMepHbIii NepeYeHb TEMATHK KYPCOBBIX padoT

PacdeT MUKpOIIOIOCKOBOM AaHTEHHON PEIIETKH
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Pacuer TpaHCHanpaBIE€HHOTO OTBETBUTEIIS
Pacuet menuTens MOIIHOCTH

Pacuer 3epkanbHON TapabOINIECKON aHTCHHBI
PacueTt BOTHOBOIHO-1IIEIEBOIl aHTEHHEI

kWD

9.1.5. TeMbl NpaKTUYECKUX 3aTAHUI

Pacuer napameTpoB peryispHbIX JIMHUHN nepenayu ¢ T-BoaHoM
Pacuer napameTpoB BOJHOBOAHBIX JIMHUM IIepefadn

Pacuer cornacyromux anementoB CBY-tpakra

Pacuer XxapakTepUCTHUK U IIapAMETPOB JTUHEHHBIX aHTEHH
Pacuer xapakTepHUCTHUK U IIapaMETPOB allepTYPHBIX AaHTCHH

Nk W=

9.1.6. TembI J1aGopaTOPHBIX PadoT

—_—

. UccnenoBanue ko3 duirieHTa ycuieHus: pynopHbIX aHTEHH

. UccnenoBanue 00beMHOI0 pe3oHaTopa

. UccnenoBanue nuarpaMMbl HapaBiIeHHOCTH NapadOIuiecKol aHTEeHHBI TI0 M3MEPEHUSIM MO B
najgbpHEeN U OJIMKHEN 30HaX

4. HccnenoBanue GeppUTOBBIX BEHTHICH U IUPKYIISATOPOB

W N

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCcTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PEeKOMEHAYEMOH JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHbIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U U3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT MOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunianHe MOTYT NPOBOAMTHCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBSI U MHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHaJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB
Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKHU
MaTepHaoB pe3yJIbTaTOB 00YUYEHUS

Kareropuu o0y4aromuxcs
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C HapyLeHUsIMH cIyXa

TecThl, TUChbMCHHBIC
CaMOCTOSITEIIbHBIE PAOOTHI, BOTIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[Ipenmy111eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylIeHUsIMU 3PEHUS

CobeceoBaHue 11O BOIIPOCAM K
3a4eTy, OMPOC MO TEPMHUHAM

[IpenmyiiecTBEHHO yCTHAs
MpoBepKa (MHIUBUIYATHHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO amnmapara

Penienne nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa60TBI, IIMCBMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

Hp CUMYIICCTBCHHO
AUCTAaHIIMOHHBIMHU MCTOJdaMHU

C orpaHMyYeHUSIMH TIO
0011IeMEeTUIIUHCKUM
MOKa3aHUSM

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

[Ipeumy1iecTBEHHO POBEpPKA
METOAAMHU, ONPEACIIAIOLIMMUCS
UCXOJS U3 COCTOSIHUS
00yyaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuecKkue PECKOMEHIAUHU MO OIMCHOYHBIM MaTepuajgamMm IJid JJUll ¢ OrpaHU4YC¢HHBIMHU

BO3MOKHOCTSIMHA 310POBbS U HUHBAJINI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U WHBAJIHUJIOB MPEayCMaTPUBACTCS
JOCTYITHAs popMa MpeA0CTaBIICHUS 3aJaHUI OIIECHOYHBIX CPEJICTB, 4 UMEHHO:

— B IIeYaTHOU (opme;

— B Iie4aTHOU hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOA.

Jlutam ¢ orpaHMYE€HHBIMU BO3MOXKHOCTSMH 3/I0POBbSI M1 MHBAJIKAaM yBEJIUUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJIbHbIE BOMpockl. Jlyisi Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
nocTynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3aJIaHUsl, @ UMEHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEeJICTaBIEHUE OTBETOB YCTHO.

[Ipouenypa omeHWBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMH BO3MOXXHOCTSIMHU
3I0pPOBbSI M WHBAIUOB 10 AUCIHILIMHE TPEIyCMAaTPUBACT MpeAOCTaBleHne HHPopManuu B hopmax,
a/IaTITHUPOBAHHBIX K OTPAaHUYEHISIM UX 3JI0POBbBSI U BOCIIPHATHSI HHPOPMAITUH:

Jst Iun ¢ HApyIIeHUsIMU 3PeHH:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B IIeyaTHOU (opme.

JJ1s1 11 ¢ HApyLIEHUSIMH OTIOPHO-ABHUIaTEJIbHOIO anmapara:

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B TIleYaTHOU (opme.

[Ipn HEOOXOAUMOCTH JJIsl JUI] C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBbSI U MHBAJIHUIO0B
MpoIieIypa OLICHUBAHUS PE3YJIBTATOB 00YUEHUS MOXKET IPOBOJUTHCS B HECKOJIBKO JTaIloB.
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