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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: 61.B.02.07.
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,

CornacoeaHa Ha noptane N2 80806



Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKUX 4acoB.

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

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

Bcero |Cemectpsl

Buapl yaeOHOH AesTEIBPHOCTH
4acoB 5 cemectp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 62 62
JIeKIIMOHHbBIE 3aHATHS 28 28
IIpaxTHueckue 3aHATUSA 18 18
JlabopatopHbie 3aHATHS 16 16
CamocrosiTesibHAsi padoTa 00y4alIIMXCH, B T.4. KOHTAKTHAsl 46 46
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
BrinosiHeHHE TPaKTUYECKOTO 3aJaHUs 14 14
[ToaroroBka kK TECTUPOBAHUIO 12 12
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 10 10
Hanucanue otueta o naGopaTtopHoii padote 10 10
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 144 144
Oo0mas TpyroemMkocTsb (B 3.e.) 4 4

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

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOM NesTeIbHOCTH IMPUBEIACHA B
tabmnuie 5.1.
Ta6nmma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Ha3zBanus pazzaenos (Tem) Jlek. [Ipak. | JIaG. Cam. | Beero wacos dopmupyemsble
3aH., pab., (6e3
JUCUHUTLTUHBI g | 331 pad. 4 sK3aMeHa) KOMIIETEHIIUU
S cemecTp
1 PaguoTexHuueckue xapakTepucTuku | 4 4 - 4 12 I1K-3
U TIapaMeTpbl epeatoiuX aHTeHH
2 PaanoTeXHUYECKUE XapaKTEePUCTUKU | 4 2 - 4 10 [1K-3
Y TlapamMeTpbl IPUEMHBIX aHTEHH
3 Jluneiinbie aHTEHHBI 4 2 4 8 18 ITK-3
4 AnepTypHbI€ aHTCHHBI 4 2 4 7 17 I1K-3
5 AHTEHHBIE PELIETKU 4 2 - 8 14 [IK-3
6 OcHOBHbBIE IOHSTHS TEOPUU 2 2 - 6 10 [IK-3
MHKPOBOJIHOBBIX LIETIEN
7 MUKpPOBOJIHOBBIC JIBYXITOTIOCHUKHA 1 | 4 2 - 3 9 I1K-3
MHOTOMOJIIOCHUKU
8 @eppUTOBBIE MUKPOBOJIHOBBIE 2 2 8 6 18 [IK-3
yCTpOMCTBA
Utoro 3a cemectp| 28 18 16 46 108
Utoro| 28 18 16 46 108

5.2. Conep:xanue pa3uesioB (TeM) AMCHUININHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

HaszBanus pa3aenos
(TeM) TUCUUTLITUHBI

Copnepxanue pa3esioB (TeM) AUCHUIIIMHbBI
(B T.4. 110 JIEKLIUSIM)

TpynoemkocTs
(JIeKITMOHHBIE
3aHSTHA), U

dopmMupyemsbie
KOMIIETECHIINH

5 cemecTp

1 PagnoTexHu4ecKue
XapaKTePUCTUKU U
napaMmeTpsl
NepeAaroIuX aHTeHH

Haznauenus nepenaronmx aHTEHH U UX
¢yHkuuu. /lnarpaMMel HalpaBIEHHOCTH
nepenawoueil anteHusl. Koagduunent
HANpaBJIEHHOTO ACUCTBUS U KOXPPHUIIUEHT
ycusieHus nepezaroneii anteHHbl. Pa3oBas
JiarpaMMma HarpaBJI€HHOCTH AaHTEHHBI.

[1K-3

Hroro

2 PagnorexHnyeckue
XapaKTEPUCTUKU U
napamMeTpbl MPUEMHBIX
aHTEHH

OcobeHHoCTH (PYHKITMOHUPOBAHHMS
aHTEHHBI B peKuMe npueMa. JluarpamMmma
HaANpPaBJIEHHOCTH IPUEMHOI aHTEHHBI U €€
napaMeTpbl. DKBUBAJICHTHAs cXeMa
MIPUEMHOMN aHTEHHBI, €€ YHePreTHYeCKre
xapakTtepucTtuku. [Tonsarue o
MPOCTPAHCTBEHHOM, YaCTOTHOMN 1
MOJIIPU3AIMOHHOM COTTIACOBAaHHOCTHU
nepenarnied 1 MPUEeMHON aHTEHH.

I1K-3

Hroro

3 JluneliHbIE aHTEHHBI

OO01111e cBeIeHNS Y THIIBI JIMHEHHBIX
aHTeHH. [loiie n3ny4yenus nMHEnHOU
aHTEHHBI. /[narpaMmbl HaMPaBIEHHOCTH
JIMHEWHBIX aHTCHH.

[IK-3

HUtoro

4 AnepTypHble aHTECHHBI

OO01u1me cBeZieHns, METO/IbI pacyeTa Mo
U3JIy4€HUs anepTypHBIX aHTeHH. [lone
U3JIy4EHUS TUIOCKOTO PacKphIBa, €ro
JJIEKTPUUECKUE MapaMeTpbl. JlnarpaMmmsl
HaIPaBJIEHHOCTU NPSIMOYTOJIBHOTO U
KPYIJIOBO CMH(A3HOro packpbiBa. BiusHue
(a30BBIX UCKAKECHUH.

[1K-3

Hroro

5 AHTEHHbIE PEIIETKU

OO01ure cBeieHHs U TUIIbI AaHTEHHBIX
pemierok. Teopema nepeMHOKEHHS
quarpamm HampasieHHocTH. [lose
W3JIYYEHHS TPSIMOJIMHEUMHON aHTEHHOM
peleTku. AHTEHHbIE PEIIETKU
MOTIEPEYHOr0, 0CEBOT0 ¥ HAKIIOHHOTO
u3nydyeHus. [lmockast aHTeHHas pelieTka.

I1K-3

Hroro
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6 OcHOBHbIC IOHATHUS | DKBUBAJICHTHbIC HANIPSIKEHUSI U TOK B 2 [IK-3
TEOPUU MUKPOBOJHOBBIX | TUHUH nepeaadn. KoaddumumeHTor
neneun OTpaXEHUs U CTOAIIEH BOJIHBL. BxomHoe
COTNPOTHUBIICHNE U COTIPOTUBIICHUE
Harpy3ku. J[marpamma moyiHbIx
COIIPOTHUBIICHHIA.
Hroro 2
7 MUKpPOBOJIHOBBIE OkBUBaJIeHTHas cxema. CoriacoBaHHbIE 4 [1K-3
JBYXTIOJIFOCHUKHU U Harpy3ku. PeakTHBHBIC IBYXIIOJIOCHUKHU.
MHOT'OIIOTFOCHUKHU PE30HAHCHBIE IBYXITOJIFOCHUKH.
Hroro 4
8 deppUTOBBIE TeH30p MarHUTHOW MPOHUIIAEMOCTH 2 [IK-3
MUKpPOBOJIHOBBIE HamaruuyeHHoro ¢eppura. Geppuronsie
YCTpOKCTBa BeHTWIH. PeppuTOBbIE (ha30BpaLLATEINH.
®eppUTOBBIE TUPKYIATOPBL. DEPPUTOBBIE
PE30HATOPHI U PUIIBTPHI.
Hrtoro 2
Hroro 3a cemectp 28
Hroro 28
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HaumeHnoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
Ha3BaHnus paznenos HanmenoBanue npaktuueckux 3aHatuil | Tpynoemkocts, | @opmupyemblie
(TeMm) AMCUUITIIMHBI (cemuHapoB) q KOMITETEHIINH
S cemecTp
1 PaguoTrexHu4uecKue OCHOBHBIE TEOPETUYECKUE CBEICHUS U 4 TIK-3
XapaKTEPUCTUKU U pacueTHbie cooTHoleHus. [lepenatomue
napameTpbl AQHTEHHBI. DJIEKTPUUYECKU MaJjIbie
nepeaarouX aHTeHH U3NTydaTresu. AHTEHHBI B peKHUME
nepeiayn.
Hroro 4
2 PagnorexHu4eckue [IpuemHble aHTEHHBI. AHTEHHBI B PEXXHME 2 I1K-3
XapaKTePUCTUKU U npueMa.
:EESZI;TPH MIPUEMHBIX Tiroro >
3 JIuneiinble anTeHHbl  |JIuHelHble aHTeHHBl. CUMMETPUYHbIN 2 [1K-3
aNeKTpuuecKuii BuOparop. Jlnnelinas
niesieBas anteHHa. Llunuaapuyeckas u
KOHUYECKAas CIIUPATbHBIC aHTCHHBI.
JusnexTpudeckue CTePKHEBbIC AaHTCHHBI.
Hroro 2
4 AneprypHble aHTEHHBI | AlepTypHbIe aHTeHHBI. [ nockne 2 I1K-3
M3JTy4arolIue packpbiBbl. BOTHOBOIHBIE
U3JIy4aTesld U PYNOPHbIE aHTEHHBI.
3epKanbHble aHTEHHBI. JINH30BBIE
AQHTCHHBI.
Hroro 2
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5 AHTeHHbIE pelI€TKH | AHTeHHbIE pemeTku. Teopema o 2 [1K-3
NEPEMHOKEHUU Jrarpamm
HanpasiieHHocTU. Cucrema u3 AByxX
BUOpaTOpOB. JINHEIHbIC SKBUANCTAHTHBIC
pemeTku. JIupeKTOpHBIE U
JIOTONIEPUOINYECKHNE AHTCHHBI.
BosHOBOAHBIE LIENEBBIE AHTCHHBIE
pewetku. [Inockue pemerku.

Hroro 2
6 OcHoBHbIE IOHATHUA | OCHOBHBIE TEOPETUUECKHE CBEICHUS U 2 IIK-3
TEOPUU MUKPOBOJIHOBBIX | pACYETHBIE COOTHOLIECHHSI.
uenemn JIByXIIpOBOAHBIE JINHUU NIEPEAUH.
KoakcuanbpHble TMHUM NIEpeIadn.
[TosnockoBbIe TMHUM NTEpENAYN.
JIByXIIpOBOAHBIE JINHUU TIEPEAUH.
KoakcuanpHble TMHUM NIEpeadHu.
[losnockoBbIe TMHUM NTEpENAYN.
HUroro 2
7 MUKpOBOJIHOBBIE ®dunepsl 63 moTepb. Puaepsl ¢ 2 I1K-3
JBYXIIOJIFOCHUKH U OMHYECKMMHU noTepsaMu. [Ipumenenue

MHOTOMOJIOCHUKN KPYTOBBIX IUarpaMM. BoiHOBOIbI
IPSIMOYTOJIBHOTO ceueHus. BoHOBOIbI
KpYTJI0ro ceueHus. BonHoBoabI
IPSIMOYTOJIBHOTO ceueHus. BolHOBOIbI
KPYTJIOTO CEUYEHHUS.

Uroro 2
8 deppUTOBBIE OCHOBHBIE TEOPETUYECKUE CBEACHUS U 2 [1K-3
MUKpPOBOJIHOBBIE pacueTHBIE COOTHOLIEHHUS. Y 3KOIOJIIOCHOE

YCTpOWCTBA cornacoBanue. lllnpokonosocHoe
COIJIACOBAHUE. ¥Y3KOIOJIOCHOE
corjacoBaHue. YeTBepTHBOJIHOBBIE
TpaHc(hOpMaTOPbl U KOMIICHCUPYIOIINE
PEAKTUBHOCTH. Y 3KOIIOJIOCHOE
cornacoBaHue. [ I[pumenenne KpyroBbix
nuarpamum. [IupokornonocHoe
COIJIaCOBAaHMUE aKTUBHBIX HArPy30K.

Hroro 2
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHUSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT

HaszBanus pasnenos dopmupyemble
HaumenoBanwue naboparopusix padot | TpynoemkocTs, 4
(Tem) IUCUIUIUTAHBI KOMIIETCHIIUU
5 cemecTp
3 JIuHeliHbIE aHTEHHBI UccnenoBanue ko3 duirenrta 4 I1K-3
YCUJIEHUS PYTIOPHBIX aHTEHH
Hroro 4
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4 AneptypHble anTeHHb! |MccnenoBanue quarpamMmmbl 4 I1K-3
HAIpPaBJIEHHOCTH NapaboJInYeCcKOM
AQHTEHHBI 10 U3MEPEHUSIM T10JI5 B
JanpHel u OIrKHEH 30HaxX
Hroro 4
8 deppuUtoBbIe HccnenoBanne 00beMHOTO 4 [1K-3
MHUKPOBOJIHOBBIE pe3oHaropa
YCTpOHCTBa HccnenoBanue heppuUTOBBIX BEHTUIICH 4 I1K-3
U LUPKYJISATOPOB
Hroro 8
Hroro 3a cemectp 16
Uroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npegycmoTpeHo yaeOHBIM MIJIaHOM

Buael camocTosTeNbHOM paboThL, TPYAO0EMKOCTh U (POPMUpPYEMble KOMIIETEHIIMU IPEICTABIICHBI B

5.6. CamocTosiTesibHass paboTa

tabmure 5.6.

Ta6ymia 5.6. — Buasl caMoCTOSATEIbHOM pabOThI, TPYJA0EMKOCTh M (POPMHPYEMBIE KOMIETEHITUN
HaszBanus pazaenoB | Bunbl camocrosarenbHoil | TpynoeMkocTs, | @opMupyembie DOpMbI KOHTPOLS
(TeM) TUCIUTITAHBI paboThl q KOMIIETEHIINHU

S cemecTp
1 Pagnorexanuecknue |Brimonnenue 2 T1IK-3 [IpakTrueckoe
XapaKTEPUCTUKU U MPaKTUYECKOTO 3aTaHUS 3aJJaHue
napamMeTpbl IToaroroBka k 2 I1K-3 TectupoBanue
nepeaaronmnX aHTCHH | TecTHPOBAHUIO
Hroro 4
2 Pagmnorexauueckue |Brimonnenue 2 T1IK-3 [IpakTrueckoe
XapaKTEPUCTUKU U MPaKTUYECKOTO 3aTaHUS 3aJJaHue
napamMeTpbl IToaroroBka k 2 I1K-3 TectupoBanue
MIPUEMHBIX aHTEHH TECTUPOBAHHIO
Hroro 4
3 Jluneiinbie anTeHHsl | [lonroroska k 2 [TK-3 Jlaboparopuas
nabopatopHoit padore, pabota
HanycaHue oTdeTa
Harmmcanune oTyera 1mo 2 I1K-3 OTuet no
nabopaTopHoii paboTe nabopaTopHOH
pabore
Beimosnnenue 2 [1K-3 [IpakTrueckoe
MPaKTUYECKOT0 3aJaHUs 3aJJaHue
IToaroroBka k 2 T1IK-3 TectupoBanue
TECTUPOBAHUIO
Hroro 8
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4 AneptypHbie IToaroroBka k [IK-3 TectupoBanue
AQHTECHHBI TECTHPOBAHUIO
Brinosnnenue I1K-3 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHus 3aJlaHue
IToaroroBka k [1IK-3 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HalMcaHue oTyeTa
Hanucanue oryera no [1K-3 Otuet mo
nabopatopHoit pabore nabopaTtopHoOit
pabote
Hroro
5 Antennsle pewérku | [logroroska [1IK-3 JlaGopatopHas
nabopaTopHoii paboTe, pabota
HalMcaHue oTyeTa
Hanucanue oryera no [1K-3 Otuet no
nabopatopHoit pabore nabopaTtopHOi
pabote
IToaroroBka k [1K-3 TectupoBanue
TECTUPOBAHUIO
Brinosinenue [1K-3 [IpakTnueckoe
NPAaKTUYECKOI 0 3a/1aHUs 3aJjaHue
Hroro
6 OcHoBHbIe OHATHUSA |[loArOTOBKA K I1K-3 JlaGopaTopHas
TEOPUH nabopaTopHO# paboTe, pabora
MUKPOBOJHOBBIX HaIMCcaHue OTYeTa
uenei Hammcanue oTyera mo IIK-3 Ortuet 1o
nabopaTopHoii pabote nabopaToOpHOI
pabote
Brinosinenue [1K-3 [IpakTrueckoe
NPaKTUYECKOTO 3a/1aHUS 3aJlaHue
IToaroroBka k [1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro
7 MukpoBoiHOBble | BrimonHenue [IK-3 [IpakTueckoe
JBYXTOJTIOCHUKH U NPaKTUYECKOTO 3a/1aHUS 3aJlaHue
MHOTI'OIIOJIIOCHUKU IToaroroBka k [1K-3 TectupoBanue
TECTUPOBAHUIO
Hroro
8 deppuToBHIC [ToaroroBka k [K-3 JlaGopaTopHnas
MHUKPOBOJIHOBBIE nabopaTopHoii paboTe, pabota
yCTpoiicTBa HalMcaHue OTyeTa
Harnucanue otyera no [1K-3 Otuet no
nabopaTopHoi paboTe nabopaTopHOU
pabore
IToaroroska k [1IK-3 TectupoBanue
TECTUPOBAHUIO
Brinosinenue [1K-3 [IpakTrueckoe
NPaKTUYECKOTO 3a/1aHUS 3aJlaHue

Hroro
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Hroro 3a cemectp 46
IToaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 82

5.7. CooTBeTcTBHE KOMIIETEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJOB 3aHATHII

CooTBeTcTBHME KOMIETEHUIHH, (OPMUPYEMBIX MPU M3YUCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnue 5.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHSITUH
Bunel yueOHOI nesTenbHOCTH
dopMupyembie
Jlex. [pak. JIab. Cam. DopMbl KOHTPOJIS
KOMIIETCHITHH
3aH. 3aH. pao. pao.
I1K-3 + + + + Jlaboparopunast pa6ota, OTuer 1o
nabopaTopHou pabdote, [IpakTudyeckoe
3aganue, TectupoBaHue, JK3aMeH

6. PeiiTunroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHble oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHkH U1t POpPM KOHTPOJIS IPEICTaBICHbI B Ta0muiie 6.1.
Tab6muua 6.1 — bamnbHbIE OLIEHKH

MakcumanbHbIi MakcumanbHbIi MaxcumabHbii
DopMBbI KOHTPOJISI 6at Ha 1-yro KT ¢ OaJut 3a epuo. Oau 32 nepuon Beero 3a
Hauana cemectpa | mexay 1KT u 2KT mexy 2KT # Ha ceMeetp
KOHEI[ ceMecTpa
S cemecTp
JlaboparopHnas paboTa 0 5 5 10
[IpakTrueckoe 3a1anue 10 10 10 30
TectupoBaHnue 5 5 5 15
Otuet no mabopaTopHOM 0 5 10 15
pabote
DK3amMeH 30
HToro MakcumyM 3a 15 25 30 100
EPUOL
Hapacratomum utorom 15 40 70 100
6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIoOB B OIEHKH 32 TEKYIIHI KOHTPOJIb

bainnel Ha naTy TEKymero KOHTPOJIs Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMMbI OaioB Ha naty TK 3
< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. [lepecuer cyMMbI 02/1J1I0B B TPAAUIUOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue

6.3.

Tabmuma 6.3 — Ilepecuer cymMMbl 6AIIIOB B TPAIUIIMOHHYIO U MEXTyHAPOAHYIO OLICHKY
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Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnM4HO) (3aUTEHO) 90— 100 A (oTIM4HO)

4 (xopor10) (3a4TEHO) 85 -89 B (ouens xopor1o)
75 -84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)

3 (YIOBJIIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HeyJI0BJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6ammoB F (HeynoBieTBOpUTENHHO)

7. YueOHO-MeTOANYeCcKOe 1 MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOoBHas IMTEpaTypa

1. Antennsl / FO. T. 3pipsuos, I1. A. ®emronnn, O. A. benoycos [u np.]. — 6-e u3a., crep. —
Cankr-Iletepbypr : Jlaub, 2023. — 412 c. [DnexTpoHHBIH pecypc]: — Pexum mocrtyma:
https://e.lanbook.com/book/343235.

2. I'puropses, A. JI. MukpoBonnoBas texnuka / A. JI. I'puropseB. — Canxkrt-IlerepOypr : Jlans,
2023. — 244 c. [DnexTpoHHBIi pecypc]: — Pexxum goctyna: https://e.lanbook.com/book/276554.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CBepxXmMpoKONOJIOCHbBIE MUKPOBOITHOBBIE ycTpoiicTBa/ moxa ped. A. Il. Kpenunkoro, B. I1.
MemanoBa. — M.: Panuo u cBsi3b, 2001. — 560 c. (Hasmmuune B 6udimoreke TYCVYP - 33 ak3.).

2. YcerpoiictBa CBY u antennsl: YueOnuk ans By3os/ .M. Bockpecenckuit u ap. — M.:
Pamnorexnuka, 2006. — 375¢c. (Hamuuue B ounbauorexke TYCVYP - 20 5k3.).

3. Antenssl u ycrpoictBa (CBY): pacdyeT u uamepeHue xapakTepuUCTHK : yaeOHOe mocooue ais
By30B / 1O. E. Murensman, P. P. AGaynnun, C. I'. Ceruyros, C. H. llaGynuH ; moa obmieit pemakiuei FO.
E. Murensmana. — Mocksa : U3patensctBo FOpaiit, 2022. — 138 ¢. [DnekTpoHHbIN pecypc]: — Pexum
nocrtyma: https://urait.ru/bcode/492640.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. AHTeHHB U Quaepsl: YueOHO-MeTOAMYECKOe TocoOue s npakTudeckux 3ausatuii / . T
lNomwun - 2018. 236 <c¢. [DnexkrtpoHHB# pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/8324.

2. WccnenoBanue GpeppuUTOBBIX BEHTHIICH U ITUPKYIATOPOB: PYKOBOACTBO K JIabopaTopHOU paboTte
I CTYJCHTOB TEXHUYCCKHUX HAIMPABJICHWH MOATOTOBKHM W crnenuailpHOocTel / E. XKeuer, B. A.
TpyO6uenunoB, A. B. ®@areeB - 2024. 20 c. [DnekTpoHHBINH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10915.

3. UccnenoBanue kodpdunmenTa ycuieHns pymopHBIX aHTeHH: PyKOBOJCTBO K J1abOpaTOpHOM
paboTe IS CTYJICHTOB TEXHUYECKUX HaIpaBJICHUN MOATOTOBKH M crienuanbHoctei / E. Xeues, B. A.
TpyOuenunoB, A. B. ®@areeB - 2024. 27 c. [DnekTpoHHBINH pecypc]: — Pexum mocrtymna:
https://edu.tusur.ru/publications/10901.

4. WccnenoBanue muarpaMMbl HAlIPaBICHHOCTH Mapa0O0IMYecKo aHTEHHBI IO U3MEPEHUSIM TI0JIS B
nanbHeW u OnmkHed 30Hax: PykoBonacTBO k jnabopatopHOi paboTe Ay CTYJEHTOB TEXHUYECKHX
HaIpaBJICHUH MMOJATOTOBKH U crienuanbHocTei / E. Keues, B. A. TpyOuennnos, A. B. @arees - 2024. 13
c. [DnexTpoHHEIH pecypc]: — Pexum mpoctyma: https://edu.tusur.ru/publications/10916.

5. HccnenoBanne 00beMHOTO pe3oHaTopa: PykoBoACTBO K J1abopaTopHOi paboTe AJisi CTyIEHTOB
TEXHUYECKUX HAMPABJICHHUI MMOATOTOBKH U cnieranbHocteld / E. XKeues, B. A. TpyOuenunos - 2024. 20 c.
[DnmexTponHEIi pecypc]|: — Pexxum goctyma: https://edu.tusur.ru/publications/10914.

6. Antennsl u ycrpoiictBa CBYU. MukpoBonHOBbIe aHTeHHBI U ycTpoiicTBa CBY: YuebHO-
METOMYECKOE IMMOCOOHE MO MPAKTHUECKUM 3aHATHIM U KypcoBoMy npoektupoBanuto / A. C. Illocrak, U.
N. T'openkun, B. II. 3aitues - 2018. 119 c. [DnekTpoHHsli pecypc]: — Pexum pocrtyna:
https://edu.tusur.ru/publications/7274.
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7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS JIsl JINII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUeCKIEe MaTepUabl s CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuxcs
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst U ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOH (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu U3yuyeHUU OUCHUILIMHBI PEKOMEHIyeTCs 00palaThbCsi K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, IPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOH aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHIAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHbIE TTOCOO0US, 00eCTIeYrBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

YueOHo-uccnenoBarenbckas jgadoparopusi "MHUKpPOBOTHOBAs TeXHUKA': ydeOHAs ayIUTOPUS IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHsI 1JIsl TPOBEICHUS 3aHATUI TPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I NMPOBEACHUS 3aHATHI J1abOpaTOPHOTO TUIA, YyueOHasl ayAUTOpHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOIO MPOEKTUPOBAHUSI (BBIIOJHEHUS
KYpCOBBIX PaboT), MOMEIIEHHUE AJIsi IPOBEACHUS TPYNIOBBIX U WHAMUBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexXyTouHou arrectanuu; 634034, Tomckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoexrop;

- [TpoeKLIMOHHBIN 3KpaH;

- Ocmmmorpad GDS-71022;

- U3meputens P2M-18;

- 'eneparop curnana 33522A;

- Bomer™meTp nud. GDM 8145;

- U3meputens P2M-04;

- Ananuzatop cnekrpa CK4M-04;

- Ocmmmorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'enepatop ['4-126;

- Usmepurens P2-60 - 2 6moka;

- Usmepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHsliil aHanuzatop curiainoB P4AM-18;

- OnopHO-NMOBOPOTHOE YCTPOMCTBO;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTes.
[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. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpHbBIX padoT

VYueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBAsI TEXHUKA': ydeOHass ayIUTOpHUS IS
MPOBEJCHUSA 3aHATUN JCKIIHOHHOTO TUMA, Y4eOHas ay JUTOPHS JUISl IPOBEICHUS 3aHATHH MPaKTHIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIECHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMEIIEHNE ISl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpOoMeXyTouHoH attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnwucanue UMeEIONIerocss 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocinorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynbstumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;

- Usmepurens P2-60 - 2 610ka;

- N3mepurens P5-12;

- N3mepurensHast nunus P1-27;

- BexropHslii ananuzaTop cursanos P4AM-18;

- ONOpPHO-IIOBOPOTHOE YCTPOICTBO;

- Kommuiext cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[IporpammHoe obecnieueHue:

- 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. MaTepI/laJ'II)HO-TeXHI/I'-leCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
pacIioIOKEHHBIE TI0 aJipecaM:
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- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas ob6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

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

Ornrcanne UMEIOIIETOCs 000PYT0BAHMUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOAKIIOUYEHBI K ceTH «VHTepHET» M 00ecneunBaIOT JOCTYI B AJICKTPOHHYIO
nH(popManmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[Tepeyens mporpaMMHOTO 00ECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JIUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JINIAMH ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAJIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 0OYUEHUS OOILEro 1 CHeHMaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HHGOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPEToAaBaHus
U1 00y4aloUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydYaromuecs ¢ HapylUIeHHeM cliyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU TOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BaHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJE€HHBIX 00OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaii]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH I KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMM ONOPHO-IBUIaTeJbHOI0 ammaparta
UCIIOJIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMALMU U APYrHe TEXHUYECKHE CPEICTBa
npuema/nepenayn yueOHoil nHGoOpMaIu B JOCTYIHBIX (opMax, MOOMIBHON CUCTEMbI 00y4YeHUS IS
JIIOJeY ¢ MHBAJUIHOCTBIO.

9. OneHovnblie MaTepHuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB IJI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, MpeCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbI KOHTPOJISL U OLIEHOUHBIE MaTEPHAIIBI

Haspaumi pasaeinos (tem) PopwmHpyemie ®opmebl koHTpOJs | OnieHounbie MaTepuansl (OM)
JUCIUTLINHBI KOMIICTCHITUH

1 PaguorexHuueckue TIK-3 [IpakTyeckoe TeMbl MPaKTUYECKUX 3aJaHUI

XapaKTEPUCTUKU U TTapamMeTpbl 3aJIlaHue

nepeaaronux aHTCHH TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX

BOIIPOCOB
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2 PannorexHuueckue [1K-3 IIpaxTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
XapaKTEpUCTUKU U MTapaMeTpbl 3a/1aHUE
HPUEMHBIX aHTCHH TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJlaHNN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
3 JIuneiiHble aHTEHHBI [1K-3 JlaboparopHas Temb! mabopaTopHBIX padoT
pabota
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3aJaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOITPOCOB
Otuer o Temsbl 1abopaTopHbIX padoT
nabopaTopHOH
pabore
4 AnepTypHble aHTEHHBI [IK-3 JlaboparopHas Tembl 1a00paTOPHBIX padoOT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
3a/1aHHe
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer o Tembl 1a00opaTopHBIX pabOT
nabopaTopHOit
pabote
5 AHTEHHBIE PEIIETKU [1K-3 JlaGopatopHas Temsbl n1abopaTopHbIX padoT
pabota
IIpaxTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
3a1aHUE
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
Otuer 1o Tembl m1abopaToOpHBIX padoT
nabopaTopHOI
pabote
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6 OcHoBHble noHsATUA Teopun  |I1K-3 JlaboparopHas Temb! m1abopaTopHBIX padoT
MUKPOBOJHOBBIX LI€TIEH pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
7 MHUKPOBOJIHOBBIE [1K-3 [IpakTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
JIBYXITOJIFOCHUKH U 3a/laHue
MHOT'OIIOJIFOCHUKH TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuenp 3K3aMeHaMOHHBIX
BOIIPOCOB
8 ®epputoBbie MUKpOBOJIHOBBIE | [T1K-3 JlaGopatopHas Tembl m1abopaTOpHBIX PaboOT
yCTpOiicTBa pabota
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHNI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOit
pabote

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YeHHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUECHHS IO

JTUCLUILINHE
dopmynrpoBKa TpeOOBaHUH K cTeneHH c(hOPMUPOBAHHOCTH
Onenka Bbannet 33 OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh YMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHE OTCYTCTBHUE
(HEeyAOBIIETBOPUTENBHO) | MAKCUMAIbHOMN | UJIM ()parMeHTapHBIE YMEHUH UIn HABbIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYIHO (dbparmeHTapHbBIC
OCBOEHHOE pUMEHEHHE
yMEHHE HaBbIKOB
3 ot 60% 1o o01ue, HO He B LIEJIOM YCIIEIIHO, B LIEJIOM
(YAOBIETBOPUTEINILHO) 69% ot CTPYKTYPHUPOBaHHbIE HO He yCIIELIHOE, HO He
MaKCHUMaJbHOM 3HaHUS CHUCTEMAaTHUYECKH | CUCTEMAaTHYEeCKOe
CYMMBI 0aJI0B OCYILIECTBIIIEMOE pUMEHEHNe
yMEHHue HABBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.
Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

W

3HaTh HA YPOBHE OPUEHTHPOBaHMS, TpeicTaBleHnid. O0ydaromuiics 3HaeT
OCHOBHBI€ NMPU3HAKU WJIM TEPMUHBI U3YYaEMOTO JJIEMEHTA COJEPKaHUsI, UX
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTaX, N300paKCHUAX WM CXeMaX U 3HAET, K KAKUM UCTOUYHHUKAM HY>KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHe. O0yyaromuxcs 3HaeT
(YAOBJIETBOPUTENIBHO) |U3yUEHHBIN 3JIEMEHT COAEP)KaHUs PENPOLyKTUBHO: IIPOU3BOIBHO
BOCIIPOU3BOANT CBOU 3HAHMSI YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
IECUCTBUAX.
4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U
NEePCHEKTUBBI Pa3BUTUS K OCOOCHHOCTH JJIs1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO)

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. Ilo kakOMy 3aKOHY ITPU U3MEHEHHH YaCTOThI U3MEHSIOTCS TOTEPU B MEeTAIIax?
a) MPU YBEITUYECHUU YaCTOThl YMEHbBILAIOTCA M0 TUHEHHOMY 3aKOHY
0) mpu yBeIMYEHUH YACTOThI PaCTYT IPONOPIUOHATIBEHO KOPHIO KBaIPATHOMY U3 YaCTOTHI
B) IIPU YBEJIMYEHUH YAaCTOThI PACTYT JIMHEWHO
I') YMEHBUIAIOTCS MPH YBEIUYEHUHM YAaCTOThI MPOMOPIHUOHAIBHO KOPHIO KBAaJAPaTHOMY H3

HaCTOTHI

2. ToimmHa CKUH-CIIOS — 3TO
a) TOJIIIMHA OKCUAHOM IIEHKH, 00pa3yOIICiiCsl Ha TOBEPXHOCTH METalIa
0) rTyOMHA TPOHUKHOBEHUS TIOJISI B METAJLT C YBEJIMUCHUEM €T0 aMIUIUTYBI B pa3
B) TUIyOMHA IPOHUKHOBEHUS TIOJISI B METAJIJI C YMEHBIIICHHEM €T0 aMILUTUTY/II B € pa3
r) rayOWHa MPOHUKHOBEHHUSI MOJISl B METAJUT ¢ YMEHBIIIEHHEM €ro aMIUIUTYbI B 2 pa3a

3. Pe3onancubie ceueHus B JIII — 310 ceyenus, B KOTOPBIX
a) KOMIIOHEHTHI HANPSX)KEHHOCTHU MOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
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0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MHUHHUMAaJbHBIE
3HaYEHUS

B) COIPOTUBIICHUE TUHUYU PABHO COIIPOTUBJICHHUIO HATPY3KU

') CONPOTHUBIICHNUE JIMHUU SIBJISIETCS BEIIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHus B JIII — 310 ceuenusi, B KOTOPBIX
a) KOMIIOHEHTHI HANPSX)KEHHOCTHU MOJIeH UMEIOT BEeIlleCTBEHHbIE 3HAUCHUS
0) KOMIOHEHTHl HANPSKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MHUHHUMAaJbHBIE
3HAYEHUS
B) COIPOTUBIICHUE TUHUYU PABHO COMPOTUBIICHHUIO HATPY3KU
') CONPOTHUBIICHNUE JIMHUHU SIBJISIETCS BEIIECTBEHHBIM

5. Kakum B o0111em citydae sIBJISI€TCS MTOJTHOE CONMPOTHUBIICHNUE JTUHUH?
a) BEIIECCTBEHHBIM
0) MOCTOSTHHBIM
B) IIEPEMEHHBIM
') KOMIUIEKCHBIM

6. Kakum siBiIIieTCSl BOJTHOBOE CONPOTUBIICHUE JIMHUU?
a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TTOCTOSTHHBIM
') IEPEMEHHBIM

7. Ulneitd — sto oTpe3ok uaepa,
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 OTBETBUTEININ

9. B 3aKkpHITBIX pe30HAaTOpax BO3MOXHBI TOJHKO Takue KoJieOaHUs, I KOTOPBIX IO JJINHE
pE30HATOPA YKIIAIBIBACTCS 1IEI0€ YUCIIO
a)A
0) M2
B) M4
r) 2A

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

11. C noMmoIpro Kakoro mnoJisi MOKHO U3MEHUTh HaNPaBJICHUE HUPKYJISIUU B Y -LIUPKYIATOPE?
a) MMOCTOSIHHOTO MarHUTHOTO
0) MepeMEeHHOT0 MarHUTHOTO
B) DJICKTPUYECKOTO
T') 3JIEKTPOMArHUTHOTO

12. BHyTpeHHss 3aja4ya T€OPUM AHTEHH NPUMEHUTEJIBHO K JIMHEWHBIM aHTEHHAM O3HAyaeT

HaXO0XJICHHE
a) pacnpeeNieHUs MoJi BHYTPU TPOBOAHHKA
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0) 3anmacEHHON B aHTECHHE YHEPTUU
B) pacrpeielIeHUsI TOKa BIOJIb TPOBOIHUKA
T') TEMIIEpaTypbl BHYTPEHHHUX IIIyMOB

13. Kakyro nosisipu3zanuio Ha3bIBalOT Bpalaromecs?
a) TOPU30HTAITBHYIO
0) HaKJIOHHYIO
B) KPYTOBYIO
T') JUTUNTHYECKYIO

14. 'V xakux nmonsipusaiiuii BEKTOpP COXPaHSET CBOIO OPUECHTAIMIO B IPOCTPAHCTBE?
a) Y BepTUKAJIbHOU
0) y TOpU30HTAIBHOM
B) Y HAKJIOHHOU
T') Y SJUTANITHYECKON

15. TlpaBunabHBIE COOTHOMIEHUSI MEXKY KOA(DPUIIMEHTAMU YCHIICHHS, HAITPaBJICHHOTO JEUCTBUSA U
IOJIE3HOT'O ICUCTBUSL:
a) KHJI = KIIJ * KY
6) KY = KITJ*KH/
B) KIIJI=KH /KY
r) KITJA = KY / KH/]

16. IllymoBast TeMnepaTypa aHTEHHBI — 3TO TEMIIEpaTypa:
a) cpezbl, B KOTOPOH HAXOAUTCSA aHTEHHA
0) 10 KOTOPOM pa3orpeBaeTCsl aHTEHHA B PEXKUME TIEpe1aun
B) COOCTBEHHBIX IITYMOB aHTCHHBI B pEKUME TTprEMa
I') COOCTBEHHBIX U BHEIIHHUX IIIyMOB MPUEMHOM aHTEHHBI

17. Y kakol U3 aHTEHH B OCEBOM PEXXHME M3TyUEHHUS MUpe pabounii 1uana3on?
a) y TpEXBUTKOBOM ITUIMHAPUYECKON CITUPATHbHOM aHTCHHBI
0) y IECTUBUTKOBOM ITMIMHAPUYECKON CITUPATHHOM aHTCHHBI
B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATILHON aHTCHHBI
') Yy IIECTUBUTKOBOM KOHMYECKOU CITUPATbHOW aHTCHHBI

18. Kakyro moispuszanuio B OCEBOM peXHUME H3JIYyUEHHUsS MMEIOT CIUpajlbHble aHTEHHBI B
HamnpapjieHuu Makcumyma JIH?
a) BEPTUKAIBHYIO
0) HaKJIOHHYIO
B) KPyTOBYIO
T') SJUTUITHYECKYTO.

19. Kakue Tvnbl anepTypHbIX aHTEHH B PaANOAHANAa30H MPUIILIA U3 ONTUKHU?
a) pyIOpHbIE aHTEHHBI
0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX
B) QHTEHHBI Ha YCKOPSAIOIINX JTUH3aX
T') 3epKaJbHbIC aHTCHHBI.

20. Kaxkoi# mpodwmib uMeeT mMasioe 3epkajio B kiaccudeckoi cxeme Kaccerpena?
a) chepudeckuit
0) mapaboIuYECKUi
B) THUNEPOOTMUECKHI
T') SJUTUITHYECKUH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

1. JInnun nepenauu: onpeaeseHue; peryisipHble, HEPEryJsspHble, OTHOPOJHBIE, HE OJHOPOAHBIE.
OTKpBITBIE, 3aKPBITHIE — X IOCTOMHCTBA U HEJOCTATKU, IpUMeHeHus. [IpumMepsl.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Papguonunus: moHstHe, CTPYKTypHas cxema, npumepsl. JJocTOMHCTBA U HEAOCTATKH IO

CpaBHEHUIO C GUACPHBIMH JHUHUAMHU. [IpUHIUN 37IEKTPOAMHAMUYECKOTO MOJ00US U €ro
MCIIOJIb30BaHUE TPU pacueTax U IKCIEPUMEHTATbHBIX UCCIIEIOBAHUSX.

. OCHOBHBIE MapaMeTpbl U XapaKTePUCTUKH (GHUIEPOB: TUIBl BOJH, NUCIEPCUOHHAL

XapaKTEepHUCTUKA, 3aTyXaHHUE, JJICKTpUUYECKass MPOUYHOCTh, MpeAeiibHAas U JOMyCcTUMAas
MOIIIHOCTH, BOJTHOBOE COMPOTHBIICHWE, TTOTOHHBIC MapaMeTpPhI.

Marematuueckas monenb aunui nepenaurn CBY. OcHoBHBIE TpeOOBaHUs, MPEIBABISIEMbIC K
bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHHUS B MPOBOAHUKAX U JUAJIEKTPUKAX.

. O0BsicHUTE, MOYeMy OOBIYHO PabOTAIOT HA BOJIHE OJHOTO THUMA, B YACTHOCTH OCHOBHOTO. B

KaKHX cIy4asx paboTaloT Ha BOJIHAX BBICHIMX TUIOB? B KakuX JMHUAX UMEET MECTO AUCIIEPCHS
1 B ueM nposBisiercs? Kak oHa BIUSIET HA paclIpOCTPaHEHUE CUTHAJIOB?

. I[BYXHPOBOI[HaH N KOaKCHuaJIbHas JWHHUH. BOJIHA OCHOBHOI'O THIIAa, €€ JOJHHA U (1)330B3$[

CKOPOCTh, BOJIHOBOE CONPOTHUBIICHHE, TOTOHHbIE MapaMeTphl. Y cloBUe pabOThl Ha BOJIHE
OCHOBHOTO THIa B KOAKCHAJIbHOW JTMHUU. MapKUPOBKa KOAKCHAIBHBIX KaOesei.

. IlonockoBrie n MHKPOITIOJIOCKOBBIC IMHUU: Pa3HOBUJHOCTH, BOJIHA OCHOBHOI'O THUIIA, €€ NJIMHA U

¢dazoBasi CKOPOCTh, BOJTHOBOE COIPOTUBIICHHE, TOTOHHBIE TTAPaMETPbl, CTPYKTYpa MOJIsl.

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

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

. BOJ'IHOBOI[I)I KpYTJI0ro CCYCHMH. Turer BOJIH, KPUTHUYCCKUEC NJIMHBI BOJIH. Bomna OCHOBHOT'OTHIIA,

yCJIOBHE €€ CYIIECTBOBAaHHUS, CTPYKTypa MOJs, XapaKTePUCTUUECKOE U BOJHOBOE
COMPOTHUBIICHUS, MepeaaBaeMasi MOIIHOCTh. TeXHonorus u3rotopieHus. [Ipumenenus.
JIuaumM niepenadym ¢ MOBEPXHOCTHOM BOJIHOW. ITOHSTME 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 JIMHUHN ¥ cXeM. BOJTHOBOM M KJIaCCUYECKUM MTOIXOIbI, CBSI3b
MEX1y HUMH.

Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienune JIMHUN U COOTHOIICHUE
Mexay Humu. [loBenenne Moayis koddduireHTa OTpakeHus B uaeanbHbIX U peanbHbix JIII.
Pe3onaHcHBIE ceueHUs, 3HAUEHUS B HUX HAMPSIYKEHHOCTEN MOJIEH M COMPOTUBJICHUM.
Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenue mMoayns KodpduimeHTa oTpakKeHHUS B UA€AJbHBIX U pEalbHbBIX
nuHusX. Pexumsl B JIIT 1 X CBSI3b C CONPOTHBIIEHUEM HArpy3KH.

14. ®opmyna TpaHcpopMallui COMPOTUBICHUHN C MOSICHCHUSMH. JKBUBAJCHTHBIC CCUCHUS U
paccTosiHUSI MEXJly HUMU. BxoaHoe compoTuBieHrne oTpe3ka guiepa, 3HaUCHHUS B cliydae
peakTUBHBIX Harpy3ok. [loHsTHe nuieidos, uX BXOJHbIE CONPOTUBICHUS, TPUMEHEHUS.
dopmyna TpaHchopMalMKU CONMPOTUBICHHUN C TOSCHEHUSIMU. Pe30HaHCHBIE CeYECHUS U
paccrosiHug Mexay HUMH. [loBeleHre B HUX KOMIOHEHT HANPS)KEHHOCTH AJIEKTPUUYECKOr0 U
MarHMTHOTO TOJIEH, CB3b C MOIyJieM Koa(duLlMeHTa OTpakeHus OT Harpy3ku. ConpoTHUBIEHUE
JIMHUM B PE30HAHCHBIX ceueHusix U cBs3b ux ¢ KCB u KBB.

VY3KOMOJIOCHOE COTrJlacOBAaHHME AaKTUBHBIX HAarpy3ok. YeTBEpTHBOJHOBBIE MOHUXKAIOIIUE U
MoBBINIAOIME TpaHchopMaTopsl, ux BkiItoueHus B JII1 u BeIOOp 3HAYEHUN COMPOTHUBIICHU.
OKBUBaJIEHTHbIE CcXeMbl, pacupenenenus HanpsiokeHusi, KbB unu KCB Bnoaps JIII mpu
COTJIaCOBaHUHU.

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

VY3KOMoJ0CHOE COTJacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIEHCHUPYIOUIHUX
PEaKTUBHOCTEN, UX peain3alys B BOJTHOBOJAHON TEXHUKE, IKBUBAJICHTHBIE CXEMBI.

TunoBeie nsnemMeHThl TpakToB CBY: sKkBHUBaleHTHl aHTEHH, PEAaKTUBHBIE HArpy3KH,
YETBEPTHBOJIHOBBIE METAJUIMYECKUE U30JISTOPBI.

Tunossle 3memMeHTHl TpakTOB CBY: BOJIHOBOAHBIE COEIUHEHHMS, TOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXObl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytonue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophbl U (pa3zoBpalaTeu.

Muoronontocauku CBY: miockoctu oTcuera (a3, BOTHOBOW M KIACCHYECKHUN IMOIXOJIBI
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50.

Nk WD
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OINMCaHUs, HOPMUPOBKA TOKOB U HAINIPSKEHUM, aJatolIie U OTPaKEHHbIE BOJIHBI.

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

WneanpHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€aIbHOTO BEHTHIISI, GU3NUECKUM
CMBICII €€ 3JIEMEHTOB.

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

HenuccunaTuBHBIA YETHIPEXIIOIIOCHUK: MaTPHUIIbI CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

®epputhl U UX cBoiicTBa. HeB3amMHbIe ycTpolicTBa Ha ocHOBe 3(pdexra Dapanes u ¢
MOTIEPEYHO-TIOIMATHUYEHHBIM (heppuToM (BeHTHIIH ). Da3oBpamiaresu.

LupkynaTop: NOHITHE, MATPHULIBI pacCesiHUS, YCTPOICTBO, HA3HAYEHHE U IPUMEHEHUSI.
HanpaBnenHslil OTBETBUTENB: MOHATHE, MAaTPULlA pacCesHUs, YCTPOUCTBO, Ha3HAUYCHUE U
MPUMEHEHHUS.

JanbHsis1, MpOMEKyTOUHAs ¥ OJTVOKHSS 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 COTPOTUBIIEHUE U3ITYUECHHS aHTEHHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C CONMPOTUBICHUEM U3ITYYECHHUS.

OnekTpuueckas npoyHocTh. [lpenenbHas u JomycTuMasi MOIIIHOCTH.

[Tonspu3zanus, ee BUbI, HEOOXOIUMOCTD yueTa Mpu IpHUeMe.

KH/, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromas AJiMHA U Mana3oH paboynX 4acTOT AHTEHHBI.

[TpuHIMI ATEKTPOAUHAMUYECKOTO MOA00US U €T0 UCIIOJIb30BAHUE MTPU UCCIIEI0BAaHUN AHTEHH.
@dyHaaMeHTaIbHbIe OTPaHUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

[IpuHIIUIT B3aMMHOCTH M €T0 UCIIOJb30BaHHE NMPUMEHHUTEIbHO K PAacyeTy XapaKTePUCTHUK
MPUEMHBIX aHTEHH.

DddexTruBHAS MJI0MAb aHTEHHBI, CBs13b ¢ KH]I 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbl, CBsI3b ¢ KIIJI, myTu ee cHMm>KeHus.

OcoOeHHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKMX YaCTOTaX.

OO0mue cBOWCTBA aHTEHH MajbIX JJIEKTPUYECKUX Pa3MepoB. DJIEeMEHTapHbIE U3IydaTesH
JIMHEWHOUN M KPyTrOBOM MOJISIpU3ALIUH.

CuMMeTpUUHBINA dJIeKTpUUeckuii BuOpatop. Pacnpenenenue Toka, [IH, compoTtuBieHue
m3nyuenusi, KH/I, nefictByromas anmuna, 3pGeKT yKopodeHus IJIUHBI BUOpaTOopa, BXOJTHOE
COIPOTUBIICHUE.

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

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTAHUS TOCPEICTBOM JABYXIIPOBOIHOM 1
KoakcHalibHOW InHuH, JIH, mpuMeHeHusl.

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

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

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

Pacuer cornacyromux anementoB CBY-tpakra

Pacuer XxapakTepHUCTHUK U IapAMETPOB JTUHEHHBIX aHTEHH
Pacuer xapakTepUCTHUK U IIapaMETPOB allepTYPHBIX AaHTCHH

9.1.4. Tembl J1a00paTOPHBIX PadoT

. UccnenoBanue ko3 duirienTa ycuieHus: pynopHbIX aHTEHH
. MccnenoBanue nuarpaMMbl HapaBiIeHHOCTH Napa0OIudecKol aHTEeHHBI TI0 M3MEPEHUSM MO B

najgbpHEN U OJIMOKHEN 30HaX
HccnenoBanne 06beMHOT0 pe3oHaToOpa
UccnenoBanue GheppuTOBBIX BEHTUIICH U IIUPKYJISATOPOB

9.2. MeToan4yeckne peKOMeH AU
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YueOHBI MaTepuan u3iaraercsa B GopMe, MPernoiaraiiie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/JI€ BCETro y4eOHOro mpoliecca.

Hauatpe uzydeHue quCHMIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTeabHas padoTa CTyIeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepualiaMH, BBIOTHEHHE KOHTPOJIbHBIX MEPOMPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI Il Ty4YIIETO OCBOEHUS MaTepHraia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEeKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)Ke 00IIETOCTYTHBIMU HHTEPHET-TIOPTaIaMU, COAECPKAIIUMHU
HAay4YHO-TIONYJSIPHbIE W CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MIPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyalbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

3/10POBbsI H HMHBAJINI0B

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIGHOYHBIE MaTepHaibl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomoaHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUIl C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUJOB

Kareropuu o6yuaronmxcs

Bupl 7onMOMHUTENBLHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYeHUs

C HapylmeHusIMH cIyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyHICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAUBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO allnapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHvyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

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

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJid JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMECHHO:
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— B IIeYaTHOM (opme;

— B IIeYaTHOU popMe ¢ yBEITMUCHHBIM HIPUPTOM;

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— METOJIOM YTEHUS aCCUCTCHTOM 3aJIaHHs BCITYX;

— MPEIOCTaBICHHE 3aaHNUs C UCTIOJIB30BAHUEM CYPIOTIEPEBO/IA.

Jlumam ¢ orpaHWYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl M MHBAIUIAM yBEIMYHBACTCS BpEeMs HA
MOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. [[s Takux oOydaromHMXcs MpeaycMaTpUBaeTCs
nocTymHas GpopMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 8 UMEHHO:

— MUCBMEHHO Ha OyMmare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYEHHUsS JHUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 JUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNE HHPOpManuu B GopMax,
aIalITHPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHS HHPOPMAaITUH:

Jst U ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J s i ¢ HAapyIIeHUsIMU cIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-BUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TaIOB.
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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenannu kadenpst CBUuKP

npotokon Ne 4 or«20 » 11 2023 .
COI'TACOBAHO:

JIOKHOCTD Nuunmaner, pamunms IMoamuce
3aBenyronmii Beimyckatomei kag. TOP E.B. PoroxnukoB CornacoBaHo,

b8419d06-d731-4645-
a26¢c-4b95ce5bb9b9

3aBenyroumii odecneunsatomet kap. CBUuKP

A .M. 3a0ooukuii

CormacoBano,
47c2d4ff-8c0e-484c-
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HavanpHuk yueGHOTO ynpaBlieHus

N.A. Jlapuomuna

CornacoBano,
c3195437-a02f-4972-
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IKCIIEPTHBI:

3aBenyroumii kadenpoii, kad. TOP

E.B. PoroxxuukoB

CormacoBaHno,
89e0aaec-be8a-4{7b-
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3aeayromuii kadenpoii, kap. CBUuKP

A .M. 3abomonkuit

CornacoBano,
47¢2d4ft-8c0e-484c-
b856-20e4badf0e52

PA3PABOTAHO:

Houent, kagp. CBUuKP

E. ’Keuesn

Pazpabotano,
965eaa31-3663-4771-
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