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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 Otoka gucrmiing: O0g3aTeIbHas 4acTh.
Monyne quctumind: Moayns cneransaocta (general hard skills — GHS).
Nunexc qucuumiuael: 51.0.03.19.
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

OIIK-2. Cnocoben
BBISIBIISITD
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MPOOJIEM,
BO3HHUKAIOIIHUX B XOJ€
po(heCcCHOHAILHOM
JIEATENBHOCTH, 1
HPUMEHSTh
COOTBETCTBYOIIUH
buzuKo-
MaTeMaTHYeCKUi
amnmapar JIs ux
dbopMam3aIuu, aHaau3a
U TIPUHATHS PEIICHUS

OIIK-2.1. 3HaeT COBpEeMEHHOE
COCTOSTHUE 00JIacTU
npodeccuoHanbHOMI
JESITEIIbHOCTH

3HaeT COBPEMEHHOE COCTOsSIHUE 00J1acTH
ycrporicts CBY u anteHH

OIIK-2.2. YMmeeT uckath u

MIPEJICTABIIATH aAKTYaTbHYIO
UH(GOPMAIIHIO O COCTOSTHUH
MpeIMETHON 00macTu

YMeeT UCKaTh U IIPEICTABIIATh AKTYAJIBHYIO
uHpOopMaIHnio 0 cocTostHUU ycTpoiicte CBY u
AHTEHH

OIIK-2.3. BianeeT HaBeIKaMu
paboTHI 3a EPCOHATBHBIM
KOMITBIOTEPOM, B TOM YHCIIE C
MaKeTaMH TPUKIIATHBIX
poOrpamMM JIst
MOJCIIUPOBAHUS (PU3NIECKUX
1 MaTEMATHYECKUX
MIPOIIECCOB C LEIBIO PEIICHUS
poeCCHOHANIBHBIX 33729

Bnazneer HaBbikaMu paboThI 32
IIEPCOHAIBHBIM KOMITBIOTEPOM, B TOM YHCIIE C
ITaKeTaMH IPUKIAJHBIX IPOrPaMM IS
MOJIETUPOBaHUs (PU3UYECKUX U
MaTEMaTHYECKHUX MPOLIECCOB C IIECIIBIO
pelieHus 3aaad B oosactu ycrpoicts CBY u
AHTEHH
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OIIK-4. Cniocoben
MIPOBOJIUTH
IKCIIEPUMECHTAILHBIC
HCCJIEIOBAHUS U BIIAJIETh
OCHOBHBIMH IPUEMaMHU
00paboTKu n
MIPEICTABICHHS
IKCIIEPUMEHTATBHBIX
JIAHHBIX

OIIK-4.1. 3HaeT OCHOBHEIC
MIPUHIIHAIIEI TIPOBEICHUS
IKCIIEPUMEHTATBHBIX
HCCIICIOBAHUM U
HCIIOJIb30BAHMUS OCHOBHBIX
npruemMoB 00paboTKH U
MIPEICTABJICHHS ITOJTYICHHBIX
JIAHHBIX

3HaeT OCHOBHBIE PUHIUIIBI IPOBEACHUS
JKCIIEPUMEHTAIIBHBIX HCCIIEIOBAHUN
ycrporicte CBY u aHTeHH ¥ KCTIOJB30BAHUS
OCHOBHBIX IPUEMOB 00pabOTKU U
IIPE/ICTaBICHUSI TOJIYYEHHbBIX JaHHBIX

OIIK-4.2. YmeeT BoIOUpaTh
3 (PEKTUBHYIO METOTUKY
AKCIIEPUMEHTATIbHBIX
HUCCIIETOBAaHUN

YmMmeet BoIOMPATH 3P PEKTUBHYIO METOIUKY
AKCIIEPUMEHTAIBbHBIX HCCIEIOBAHUN
ycrpoiicte CBY u anTeHH

OIIK-4.3. Baangeet HaBbIKaMH1
MIPOBEICHUS
AKCIIEPUMEHTATIBHBIX
UCCIIeIOBaHM, 00pabOTKU 1
MPEJICTaBICHUS MTOJTYYSHHBIX
JIAHHBIX

Brnageer HaBbIKaMu TIPOBEICHUS
AKCIIEPUMEHTATBHBIX HUCCIEIOBAHUN
ycTpoiicte CBY u anTeHH, 00paboTku u
MIPEJICTABICHHUS TOJTYYCHHBIX JTaHHBIX

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMILIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4aromuxcsi ¢ npenojaaBarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

06111351 TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 4 3a4eTHBIX CIWHUII, 144 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM yqeGHoﬁ ACATCIIBHOCTU MPCACTABICHO B

tabnuue 4.1.
Tabmuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI 10 BUAAM y4eOHOU AesITeIbHOCTH
o Beero |Cemectpsl
Bunpl yueOHOIl esTenbHOCTH
4acoB |5 cemecTp
KonTakTHas aynuTopHas padora 00y4aomuxcs ¢ npenogaparesaeM, Bcero 60 60
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 48 48
BHeayIMTOpHAasi padoTa 00y4alIIMXcs ¢ MpenoaaBaresjieM, BCero
[loaroroBka Kk TECTUPOBAHUIO 9 9
BrinonHeHne NpakTU4YeCcKOro 3a1aHus 17 17
[ToaroroBka k mabopatopHOi padboTe, HATMCAHUE OTYETa 14 14
Hanucanue otdera no naboparopHoii padbote 8 8
IMoaroroBka u ciava IK3amMeHa 36 36
Oo0mast Tpy10eMKOCTH (B Yacax) 144 144
OO0mas TpynoemMKkocTh (B 3.e.) 4 4

5. CTpykTypa ¥ coep:KaHue TUCHHUILIMHBI

5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCHUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOW NesSTeIbHOCTH IMPUBEICHA B

Tadymie 5.1.

Tabmuma 5.1 — Paznens! (TeMbl) TUCIUIUIAHBI U BUABI YI€OHON ACATEIHHOCTH
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HasBanus pasnenos (Tem) Jlex. [Ipak. | JIa6. Cawm. | Beero uacos dopmupyemsbie
JUCIUIIAHBI At 3aH., 4 | pad. pao., (Ges KOMIIETEHIIUU
q q HK3aMeHa)
5 cemecTp
1 DnekTpoMarHuTHbBIE BOJIHBI B 2 - - 1 3 OIIK-2, OIIK-4
HaIPAaBIIIOIUX CUCTEMAX
2 Jlunuu nepenauu ¢ T-BOITHOM, 3 4 - 5 12 OIIK-2, OIIK-4
BOJIHOBOJIHBIE U ONITOBOJIOKOHHbBIE
JUHUH
3 JIluHauu nepegayu KOHEUHOU JIJTMHBL. |2 5 - 5 12 OIIK-2, OIIK-4
CornacoBanue
4 Muoronomocauku CBY u 2 - 4 6 12 OIIK-2, OIIK-4
BOJIHOBBIE MaTPUILIbI
5 IMaccuBnsbie ycrpoiictea CBY 3 - 4 6 13 OIIK-2, OIIK-4
6 [lapameTrpsl nepearommx u 4 2 - 4 10 OIIK-2, OIIK-4
NPUEMHBIX aHTEHH
7 BubpaTopHble aHTEHHbI 4 - - 1 5 OIIK-2, OIIK-4
8 JIuHeliHble HeNpepbIBHbIE U 2 3 4 10 19 OIIK-2, OIIK-4
JUCKPETHBIE CUCTEMBbI, aHTEHHBI
Oery1ieil BOJIHbI
9 AnepTtypHble aHTEHHBI 4 4 4 10 22 OIIK-2, OIIK-4
Hroro 3a cemectp|26 18 16 48 108
Utoro |26 18 16 48 108

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprkanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. IO JIEKIHUSIM) MPUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHBEI (B T.4. IO JEKIHUSIM)
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TpynoemkocThb
HasBanus paznenos Coneprxanue pasiesioB (Tem) dopMupyemsbie
(Tem) TUCUUTLTUHBI JUCHUTUTUHBI (B T.4. 1O JICKIUSM) (MeKuHOHHEIC KOMIIETEHIINU
3aHATHUSA), U
5 cemecTp
1 DnekTpoMarHuTHbIE Hamnpasisromue cucrems U 2 OIIK-2, OIIK-4
BOJIHBI B HAMPABJISAIONINX |HAMpPaBIisieMble BOJHBI,
cucTreMax THUIIBI BOJH, KPUTHYECKHE YaCTOTHI,
XapaKTePUCTHUKHU.
Hroro 2
2 Jluaum nepenaun ¢ T- |[Jlunauum ¢ T-BomHaMu (ABYXIPOBOIHBIE, 3 OIIK-2, OIIK-4
BOJIHOM, BOJTHOBOJIHBIE U |KOAKCUAJIbHbIE, [IOJOCKOBBIE),
ONTOBOJIOKOHHBIE JIMHUN |METAIMYECKHUE U AUDICKTPUUECKUE
BOJIHOBO/IbI, ONTOBOJIOKOHHBIE JIMHUH.
CTpyKTyphbl 110JI€H, TEXHUYECKHUE
XapaKTePUCTUKH, IPUMEHEHHUS.
Hrtoro 3
4




3 Jlunuu nepenayu
KOHEYHOU JUTUHBIL.
CoracoBanue

Koadduument orpaxenus,
pacipeneseHue aMILTUTY L

HaNPSHKCHUH M TOKOB MIPH PA3IUIHBIX
Harpyskax,

BXO/IHOE COIIPOTUBIICHHE OTPE3KAa JINHHH.
VY3KO0IOJI0CHOE U INUPOKOMOIOCHOE
COTJIaCOBAHUE

OIIK-2, OIIK-4

Hroro

4 MHOTOHOJIIOCHUKHI
CBU u BOJHOBEIE
MaTpPHIIBI

BosHOBBIE MaTpHILIBI paccesHUS U
nepenayu. CBOHCTBa B3aMMHOCTH,
CUMMETpPUHU U HEAUCCUTIATUBHOCTH.
CooTBeTcTBHE (PU3NUECKUX CBOMCTB
MHOTOIOJIIOCHUKOB U MaTeMaTHYECKUX
CBOWCTB MX MaTPHIL PACCESHHSL.

OIIK-2, OIIK-4

Hroro

5 ITaccuBHEIC
ycrpoiictea CBY

XapaKkTepUCTUKU JBYX-, YETHIPEX-,
IECTU-, BOCBMUITOIFOCHUKOB M UX
CBOMCTBA, OMMCHIBAEMbIE MU
ycrpoicTBa. [IpyuHIun 1eKkoMno3uiuu u
KacKa/Hble coeinHeHus. Harpysku
COTJIacOBaHHbIE U (PUKCHPOBAHHEIE,
aTTeHI0AaToOPbI, (pa3oBpalaTeNy,
COTJIACOBAaHHBIE MEPEXO/IbI, TETUTETN
MOIIIHOCTH, (heppUTOBBIE BEHTWIN U
HUPKYJISATOPHI, HAIIPABIICHHBIE
OTBETBUTEJIH.

OIIK-2, OIIK-4

Hroro

6 [lapameTpsl
repelarnux u
NPUEMHBIX aHTCHH

JlanbHsst, TpOMEXYyTOUHas U OJIMKHSISA
30HBI I0JIS U3JIyYEHUS AHTCHH.
KomiurekcHast BeKTOpHas quarpamMma
HanpasienHoctu, KH/I, koappurnment
YCUJICHHS, IEUCTBYIOIAs BBICOTA
aHTeHHBI. Teopema B3aUMHOCTH
IIPUMEHUTEIBHO K IPUEMHBIM AHTCHHAM.
[lens npuéMHOI AaHTEHHBI 1 MOLTHOCTb,
IIOCTyMArouas B

Harpy3ky. [IlymoBas Temneparypa.

OIIK-2, OIIK-4

Hroro

7 BubpaTopHble aHTEHHbI

Pacnipenenenue Toka u 3apsaa B
CUMMETpUYHOM BHOpartope. /luarpamMma
HaIIPaBJIEHHOCTH, COIIPOTUBIICHUE
nznyuenus u KHJI cummerpuanoro
BuOpaTopa. BxoaHoe conpoTusieHue.
Tumnsl BUOpaTOpoOB: neTieo0pa3HbIi,
IIeNIeBOH, IITHIPEBOM, CITOCOOBI UX
nutanus. CrnocoObl pacuIMpeHus
pabouyero muanazoHa BUOPATOPOB.
Cas3annble Bubpatopsl. [leuatHsie
cliaboHanpaBIeHHbIC AHTEHHBI.
IIpumeHeHus

OIIK-2, OIIK-4

Hroro
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8 JIunelinpie JInHeliHbIe HENPEPBIBHBIE U TUCKPETHBIE 2 OIIK-2, OIIK-4
HENPEpbIBHBIE U CUCTEMBI.
JMICKpETHBIE CUCTEMBI, | MHOXHTENb HanpaBieHHOCTH. CIIocO0BI
aAHTEHHBI Oery1en [10/1aBJICHUS
BOJIHBI JTU(PPaKINOHHBIX MAKCHMYMOB.
JMpeKTopHbIE U JIOTONEPUOINYECKUE
aHTEeHHBI. /{uanekTpudeckue u
crpajbHble aHTeHHbI. [IpuMeneHus.
Hroro 2
9 AneprypHble aHTEHHbI |BHemHss U BHYTpEHHsA 3a1a4M aHaIu3a 4 OIIK-2, OIIK-4
anepTypHBIX
AHTEHH U METOJIbl UX PELICHMUS.
BonHOBOAHBIE U PYTIOPHBIE AHTEHHBI.
JInH30BBIE U 3€pKaIbHBIE AHTEHHBI, UX
paszHoBuAHOCTH. KOHCTpYyKIIMK 1
XapaKTEePUCTUKH,
IIPUMEHEHHUS.
Uroro 4
Hroro 3a cemectp 26
Hroro 26
5.3. lIpakTn4yeckue 3aHATUSA (CEMUHAPHI)
HanmeHoBaHMe NpakTUYECKUX 3aHATUH (CEMHUHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3 — HauMeHoBaHUE MPAKTUYCCKUX 3aHITHIA (CEMUHAPORB)
HaszBanus pa3aenos (tem) | HaumeHoBaHMe MpakTHYECKHUX T dopmupyemsle
IUCIATIINHEI 3aHATUHN (CEMHHAPOB) PY/IOCMKOCTD, | KOMIIETEHIIUHU
S cemecTp
2 JIunum nepenayu ¢ T- Perynsipuble nuHuu nepenadu 2 OIIK-2, OIIK-4
BOJIHOM, BOJITHOBOJHEIE U ¢ T-BonHOHI
OIITOBOJIOKOHHBIC JINHUH PerynspHbie BOJIHOBOJHBIE 2 OIIK-2, OIIK-4
JIMHUU TIepeaadn
HUroro 4
3 Jlunuu nepenaun koneunoi |Harpyskennsie ¢puaeps 2 OIIK-2, OIIK-4
anuabl. CormacoBaHue CornacoBanue ¢puaepoB ¢ 3 OIIK-2, OIIK-4
Harpy3Kkoun
Hroro 5
6 I[lapamerpsl nepegarommx U | XapakTepUCTUKU U 2 OIIK-2, OIIK-4
NPUEMHBIX aHTEHH napaMeTpbl aHTEeHH
HUtoro 2
8 JIunelinple HenpepbIBHbIE U | JIMHEIHBIE aHTEHHBI 3 OIIK-2, OIIK-4
JUCKPETHBIE CUCTEMBI,
aHTe}I:HBI Oery1iei BOJIHBI Hroro 3
9 AnepTtypHble aHTEHHBI AnepTypHbIE aHTECHHBI 4 OIIK-2, OIIK-4
HUtoro 4
Uroro 3a cemectp 18
Hroro 18
5.4. J1aGopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeseHo B Tabnuie 5.4.
6
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Tabmuma 5.4 — HaumeHnoBaHue 1a60paTOPHBIX padboT

HasBanus pasgenos (tem) | HammenoBanme 1abopaTOpHBIX dopmupyembie
JTUCIUTITUHBI pabor Tpynoemkocte, 4 KOMITETCHIINH
5 cemecTp
4 Muoronomtocaukn CBY n | CkanspHblil aHaIN3aTop 4 OIIK-2, OIIK-4
BOJIHOBBIE€ MATPUIIbI napameTpos uenei P2M
Hroro 4
5 TlaccuBHBIE YCTpOUCTBA UccnenoBanue GheppuTOBBIX 4 OIIK-2, OIIK-4
CBY BEHTHUJIEH U IUPKYJIATOPOB
HUroro 4
8 Jluneitnpie HepephIBHBIC U | VccenoBanne TUANIEKTPUIECKUX 4 OIIK-2, OIIK-4
JUCKPETHBIE CUCTEMBI, aHTEHH
AQHTEHHBI OETyIeH BOJIHBI Utoro 4
9 AnepTypHbl€ aHTEHHBI HccnenoBanue nuarpaMMsbl 4 OIIK-2, OIIK-4
HaIPaBJIEHHOCTH
napaboIMYecKoi aHTEHHBI IO
U3MEPEHUSAM N0 B NaJbHEN U
OmKHEH 30HaxX
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMOTpeHO y4eOHBIM IIaHOM

5.6. CamocTosTeIbHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPYEMble KOMIIETCHIIMH MPECTaBICHBI B

Tadymue 5.6.
Tabnuia 5.6 — Busbl caMocTosATeIbHON pabOThl, TPYJ0EMKOCTh U (hOPMHUPYEMbIE KOMIIETEHIIUN
Buael
HaszBanus pasnenos . TpynoemkocTs, | @opmupyembie
CaMOCTOSITEIbHOU DopMBI KOHTPOJIS
(TeMm) AMCUMIIIUHBI q KOMIIETEHIIUN
paboTHI
5 cemecTp
1 OnexkrpomarnuthHsle |lloaroroska 1 OIIK-2, OIIK-4 | TecrupoBanue
BOJIHBI B TECTUPOBAHUIO
HaIPaBJISIOMINX
P Hroro 1
cucTreMax
2 Jluaum nepenaun ¢ | BeimonHenue 4 OIIK-2, OIIK-4 | IIpaktuueckoe
T-BosHOMN, MIPAKTUYECKOr0 3a1aHUsA 3a71aHue
BOJIHOBOJHBIC 1 IToaroroBka x 1 OIIK-2, OIIK-4 | TectupoBaHue
OIITOBOJIOKOHHEIC TECTUPOBAHUIO
JMHAN Hroro 5
3 Jlunuu nepegaun Bremomaenmne OIIK-2, OIIK-4 | IIpaktuueckoe
KOHEYHOU JJTUHBI. MPaKTUYECKOTO 3aJaHUS 3a/laHne
CornacoBanue IToaroroBka x 1 OIIK-2, OIIK-4 | TectupoBaHue
TECTUPOBAHUIO
Hroro 5
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4 MuoronomocHuku | [logroroBka 3 OIIK-2, OIIK-4 | JlaboparopHas
CBU u BoHOBEIE nabopaTopHoii paboTe, pabota
MaTpPHIIBI HAITMCAHWE OTYETa
Harmmcanune oTyera 1mo 2 OIIK-2, OIIK-4 Otuet no
nabopaTopHoi paboTe nabopaTopHOH
pabore
IToaroroBka k 1 OIIK-2, OIIK-4 | TecrupoBaHue
TECTUPOBAHUIO
Hroro 6
5 IlaccuBHBIE [ToaroroBka k 3 OIIK-2, OIIK-4 | JlabopaTopHas
yctporictea CBYU nabopaTopHO# paboTe, pabora
HaIMcaHue OTyeTa
Hammcanue oTyera 1mo 2 OIIK-2, OIIK-4 OrtueT 1o
nabopaTopHoii pabote nabopaTopHOI
pabote
[ToaroroBka x 1 OIIK-2, OIIK-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 6
6 ITapameTtpsl Brinosinenue 3 OIIK-2, OIIK-4 | Ilpaktuueckoe
nepenaImx u MPAKTUYECKOTO 3aJaHuUs 3a/laHue
IPUEMHBIX aHTCHH IToaroroBka x 1 OIIK-2, OIIK-4 | TectupoBanue
TECTUPOBAHUIO
HTroro 4
7 BubpaTopHsble IToaroroska k 1 OIIK-2, OIIK-4 | TecrupoBanue
AHTCHHBI TECTUPOBAHUIO
Hroro 1
8 JIuneitHpie [ToaroroBka k 4 OIIK-2, OIIK-4 | JlabopaTopHas
HEIpPEPHIBHBIC U nmabopaTopHO# pabdoTe, pabora
JUCKPETHBIE CUCTEMBI, |HaImHCaHHE OTYeTa
AHTEHHBI O€TyIeH Hamucanue oTyera 1mo 2 OIIK-2, OIIK-4 Ortuet 1o
BOJIHBI nabopaTopHoii pabote nabopaTopHOI
pabote
Beinonnenue 3 OIIK-2, OIIK-4 | IIpaktuueckoe
MPAKTUIECKOTO 3aJaHuUs 3aJlaHue
IToaroroBka x 1 OIIK-2, OIIK-4 | TectupoBaHue
TECTUPOBAHUIO
Hroro 10
9 AneptypHble [ToaroroBka K 4 OIIK-2, OIIK-4 | JlaboparopHas
AQHTECHHBI nabopaTopHoii paboTe, pabota
HAITMCAHWE OTYETa
Harmmcanue oTyera 1mo 2 OIIK-2, OIIK-4 Otuet no
nmabopaTopHoi pabore nabopaTopHOH
pabore
Brinosninenue 3 OIIK-2, OIIK-4 | Ilpaktuueckoe
MPAKTUYECKOTO 3aJaHuUs 3a/laHue
IToaroroBka k 1 OIIK-2, OIIK-4 | TectupoBanue
TECTUPOBAHUIO
Hroro 10
Hroro 3a cemectp 48
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I[ToaroroBka u cmaua 36 DK3aMeH
JK3aMeHa

Htoro 84

5.7. CooTBeTcTBHE KOMIIETEHUMH, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/0B YU4eOHOM 1esiTeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB yueOHOM
NEATEILHOCTH MPEICTAaBICHO B TabHUIIe 5.7.

Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, (OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUIOB
3aHSATHN

Bunpl yaeOHOM AesTENBHOCTH

O
OPMHPYCMBIC JIek. [Ipaxk. JIa0. Cam. DopMBI KOHTPOJIS
KOMIIETEHITNH
3aH. 3aH. pao. pao.
OIIK-2 + + + +  |JlabopaTtopHas pabora, [IpakTrueckoe

3ananue, TectupoBanue, Jk3aMeH, OTYET Mo
nabopatopHoit pabote

OIIK-4 + + + +  |JlaGopaTtopHnas pabora, [IpakTrueckoe
3aganue, TectupoBanue, Jx3ameH, OTUeT 1Mo
nabopaTopHoi pabore

6. PeiiTuHroBasi cucreMa /1Jisl OLlEHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHKH U1t POPM KOHTPOJISt PECTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamnbHbIEe OLIEHKH

. o MakcuManbHbIi
MakcuManbHbIi MakcumanbHbIi
0as 3a nepuos Bcero 3a
DOopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJut 3a epuos
mexay 2KT u na CEeMECTp
Hauana cemectpa | mexay 1KT u 2KT
KOHEI[ ceMecTpa
S cemecTp
Jlaboparopras paboTa 0 5 5 10
[IpakTrueckoe 3a1anue 10 10 10 30
TectupoBaHnue 0 0 15 15
Otuet no mabopaTopHOM 0 5 10 15
pabote
DK3aMeH 30
HToro MakcumyM 3a 10 20 40 100
nepuo.
Hapacratomum urorom 10 30 70 100

6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIHH KOHTPOJIb

[TepecueT 6annoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIMI KOHTPOJIb
bamibl Ha JaTy TEKyIIEro KOHTPOIs Oruenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

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

[\S 2 VS BN SN

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6m/1ue
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6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOAHYIO OLICHKY

Hrorosas cymma 6asios,
Onenka YUMTBIBAET YCIIEUIHO CIAHHBIN Onenka (ECTS)

IK3aMeH

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

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

3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (nmocpencTBenHo)
2 (HEeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (neynoBrieTBOpUTENHHO)

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

1. Antennsl: Yuyeonoe nocodue / I'. I'. I'omun - 2012. 145 c¢. [DaexTpoHHBIN pecypc]: — Pexum
nocrtymna: https://edu.tusur.ru/publications/2794.

2. Ycerpoiictea CBY u antenns: Yue6Hoe nocodbue / JI. . lanruna, B. A. 3aMoTpuHCKHI -
2012. 223 c. [DnexkTpoHHBIN pecype]: — Pexum moctyna: https://edu.tusur.ru/publications/712.

3. Anrenns : yue6HOe tocooue / 0. T. 3eipsinos, I1. A. ®emtonun, O. A. benoycos [u ap.]. — 4-e
u3n., crep. — Cankr-IletepOypr : Jlans, 2020. — 412 c. — ISBN 978-5-8114-5148-7. — Tekcr :
9NEKTpOHHBIN // JlaHb : 3MeKTpOHHO-OMOMMOTEeUHast cucTeMa. [DIeKTpOHHBIH pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/133478.

7.2. JlonoiHUTEIbHAS JJUTEpaTypa

1. CBepxXmMpoKONOJIOCHbBIE MUKPOBOTHOBBIE ycTpoiicTBa/ moxa pea. A. Il. Kpenunkoro, B. I1.
MemanoBa. — M.: Panuo u cBsi3b, 2001. — 560 c. (Hasmmuune B 6ubimoreke TYCVYP - 33 3k3.).

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

3. Pacnpoctpanenue paguoBOJIH U aHTEHHO-PUAEpHBIE ycTpolicTBa: YueOHoe mocooue / 1O. U.
bysuoB, I'. I'. TT'omun - 2013. 300 c. [DunexTpoHHBIU pecypc]|: — Pexum pgoctymna:
https://edu.tusur.ru/publications/3608.

4. Antennsl u ycrporictBa (CBY): pacyeT u u3mMepeHne XxapakKTepUCTHK : yaeOHoe mocooue ais
By30B / 1O. E. Murensman, P. P. A6aynnun, C. I'. Ceruyros, C. H. llaGynuH ; moa obmiei pemakiuei FO.
E. Mutensmana. — Mockga : UzmatensctBo FOpaiit, 2022. — 138 ¢. — (Bricmiee ob6pa3zoBaHue). —
ISBN 978-5-534-08002-5. — TexcT : anekTpoHHsbIit // Obpa3zoBaTenbHas miatdhopma FOpaiT [caiT].
[DnexTponHsIit pecypc]|: — Pexum goctyna: https://urait.ru/bcode/492640.

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

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

2. Yerpoiictea CBY u aHTeHHBI: y4eOHO-METOAMYECKOE IMOCOOWE MO OpraHu3amuu
camocrosTenbHoi paboTsl cryaeHToB / I'. I'. Iommn - 2010. 42 c. [DnexkTpoHHBIN pecypc]: — Pexum
nocrymna: https://edu.tusur.ru/publications/7.

3. HccnenoBanue quarpaMMbl HalPaBICHHOCTH apaboINnIecKOi aHTEHHBI 10 H3MEPEHHSIM TTOJIS B
nanpHel u OrkHel 30Hax: PykoBoacTBo k maboparopHoii padote / I'. I'. T'omun, A. H. Hukudopos, A.
B. ®artees, B. A. 3amorpunckuit - 2013. 18 c. [DnexkTpoHHbIil pecypc]: — Pexum gocrtyma:
https://edu.tusur.ru/publications/3700.

4. CkalsIpHBIA aHATM3aTOP MapaMeTpoB Ieneit p2m: PykoBoacTBo k mabopaTopHoit padore / . T'.
lNomun, A. B. ®arteeB - 2013. 47 c. [DnextpoHHBIH pecypc|: — Pexum gocrtymna:
https://edu.tusur.ru/publications/3729.
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5. HccnenoBanue TuUANIEKTPUUECKUX aHTEHH: PykoBoaCTBO K mabopaTopHoit padote / I'. I'. ['omun,
A. H. Huxkudopos, A. B. ®atees, B. A. 3amorpunckuii - 2013. 23 c. [DnekTpoHHBIN pecypc]: — Pexum
nocrtyma: https://edu.tusur.ru/publications/3722.

6. HccnenoBanue ¢heppuUTOBBIX BEHTHIICH U ITUPKYISITOPOB: PYKOBOACTBO K 1abOpaTOpHOU padoTte
/T.T. T'omwun, A. H. Hukudopos, A. B. ®arees, B. A. 3amorpunckuii, XK. M. Cokonosa, E. B. [TamgycoBa
- 2013. 27 c. [DnexTponnslii pecypc]: — Pexxum poctyma: https://edu.tusur.ru/publications/3730.

7. Autennsl u yctpoiictBa CBY: YueOHO-MeToaMYECcKOE MOcoOue o KypCcoBOW paboTe i
CTYJIEHTOB, OOydYarIMXCsS IO HaINpaBJICHUSAM MNOATOTOBKH cruenuanucto 210601.65
"Pagmosnexktponnsie cuctembl M kKoMmiuiekcel" / . I'. T'omun, FO. U. bysnos, A. B. ®@arees - 2013. 77 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/3745.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMH 310POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/]0POBbsI M1 HHBAJIUIOB MPEJIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSAM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

J1s1 M1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B I1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(eccuoHATbHBbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NTUCHUIIMHBI PEKOMEHAYETCSl 00pallaThCsd K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

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

Jlnst mpoBeeHus 3aHATUN JIEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOM
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

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

Y4ebHo-uccaenoBarenbekas gadboparopust "MuUKpOBOIHOBas TeXHHUKA": yuyeOHas ayIuTOpUs IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasl ayAUTOPHSI TSl TPOBEICHUS 3aHATUI MPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpHUS IJi MPOBEACHUS 3aHATHI J1abOpaTOPHOTO TUMA, YueOHasl ayAUTOPHUS A
MIPOBEACHUS 3aHATUH CEMHUHAPCKOTO TUIIA, TIOMEIIEHUE I KypPCOBOTO MPOEKTUPOBAHUSI (BBITIOIHEHUS
KYpCOBBIX PaboOT), MOMENIEHHUE AJIsi MTPOBEACHUS TPYMNIOBBIX U WHAMUBUAYATBHBIX KOHCYJIbTAIUM,
MOMEIIEHUE JJIs MPOBEAEHUS TEKYIIETO KOHTPOJISI U IpoMexKyTouHoM arrectaunu; 634034, Tomckas
obnactb, 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;
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- Ananuzatop cnekrpa CK4M-04;

- Ocmmmtorpad nudposoit MS07104;

- MynsTumetp nudponoii 34405A;

- Ucrounuk nuranusg GPD-73303S;

- 'enepatop ['4-126;

- Usmeputens P2-60 - 2 6moka;

- U3mepurens P5-12;

- U3mepurenpvHas muaus P1-27;

- BekTopHsliil aHanuzatop curiainoB P4AM-18;
- OnopHO-NOBOPOTHOE YCTPOMCTBO;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.
[IporpamMmmHoe obecrieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue Jisl JJa0opaTOpPHBIX padoT

VYueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBAasI TEXHUKA': ydeOHas ayIUTOpHUS IS
MPOBEJCHUS 3aHATUN JEKIIMOHHOTO TUMA, Y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayauTOpus JUIsl MPOBEICHUS 3aHATUN 1a00OpAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUI CEMMHAPCKOTO TUIA, MOMEIIECHHE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIIUH,
IIOMEIIEHNE JUIsl IPOBEACHUS TEKYIEr0 KOHTPOJ U MpoMexXyTouHol attectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepatop 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;

- M3mepurens P5-12;

- N3mepurensHast nunus P1-27;

- BexropHslii ananuzaTop cursanos P4AM-18;

- ONOPHO-IIOBOPOTHOE YCTPOMCTBO;

- KommuiekT ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Adobe Acrobat Reader;

- Google Chrome;

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;
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8.4. MaTepua/IbHO-TeXHUYECKOE U MPOrpaMMHOe o0ecreyeHue 1Jisl CAMOCTOSATEIbHOM padoThI

Jlnst caMocTosATeNbHOU pabOThl UCTIONB3YIOTCS YueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacCIIOJIOKEHHBIE TI0 aJpecam:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnexkr, a. 40, 233 aya.;

- 634045, Tomckas ob6nacth, T. ToMck, yi. KpacHoapmeiickas, a. 146, 201 ayn.;

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

- 634034, Tomckas obnacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- yueOHasi MeOenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKIIOUEHBl K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popManoHHO-00pa3oBaTenbHyto cpeny TYCYPa.

[TepeyeHs mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 m1st Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepHaﬂLHO-TeXHI/I‘leCKOE obecneyeHue AUCHUIIVIMHBI JI JUI ¢ OTPAHUYCHHBIMUA
BO3MOKHOCTSIMM 310POBbSA 1 HHBAJIMI0B

OcBoeHNe AMCHUILIMHBI JINIIAMHA ¢ OTPAaHUYECHHBIMH BO3MOKHOCTSIMU 3I0POBBSI M HMHBAJIHIAMH
OCYIIECTBIISIETCS C UCTIOIB30BaHUEM CPEJICTB OOYUEHHS OOILEro U CIEeHaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHATHSIX ¢ 00YYAIOIIMMHUCS C HAPYWIEHHAMH CJYyXa MPEIyCMOTPEHO HCIIOJIb30BAHHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUWHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npueMa/mepenaun yaeOHoi HHGOpMauu B TOCTYIHBIX (opMax, MOOUIBHOW CUCTEMBI TIPETIOAaBaHUs
IUTs 00y4aloONUXCs C HHBAJIUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBI. YueOHast ayauTOpHsi, B
KOTOpPOH 3aHUMAIOTCA 00ydJarommecs ¢ HapyluIeHHeM ciiyxa, 000pyJA0BaHa KOMITBIOTEPHON TEXHUKOH,
ayITMOTEXHUKOH, BUJEOTEXHUKOU, dJIEKTPOHHOU TOCKOM, MYJIbTUMEIUHHON CUCTEMOM.

[Ipu 3aHATHAX ¢ OOYYAOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIMOHHBIX U YYEOHBIX ayJUTOPHUSIX BO3MOXKXHOCTH MPOCMOTPA YJaJeHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM clIaiij]a Ha dKpaHE) MPH MOMOIIN BUICOYBEIUUYUTENEH 111 KOM(POPTHOTO
IPOCMOTPA.

[Ipu 3aHATHAX C OOy4YarOMMMHUCS C HAPYUIEHUSIMH ONMOPHO-IBUIaTeJbHOT0 ammapara
WCIIOIB3YIOTCS aJbTEPHATUBHBIE YCTPOMCTBA BBOAA MH(MOPMAIUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenadn yueOHoil nHGopMaIu B JOCTYIHBIX opMax, MOOMIBHON CHCTEMBI 00yYeHUS IS
JIOACH ¢ MHBATUIHOCTBIO.

9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PECKOMCHAALIMMA 110 OPraHU3aAlIMU U3YICHUSA
AUCHHUIIIMHBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOYHOI aTTecTaluu

Jliist olleHKHu cTeneHu cOPMUPOBAHHOCTH M YPOBHS OCBOCHHS 3aKPETUICHHBIX 3a AUCIUTIIUHOMN
KOMITETEHITNI UCIIONIb3YIOTCS OIICHOYHBIE MaTepUabl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

Hasparus pasnenos (Tem) Dopmupyemsie ®opmbl koHTpoJs | OneHounsle Matepuans (OM)
JUCLIUIUIMHBI KOMIIETEHIIMU
1 OnexkrpomarnuthHsle BosiHbl B |OIIK-2, OIIK-4 |TectupoBaHnue [IpuMepHBIil nepeyeHb
HAIPaBIIAIOIIUX CUCTEMAaX TECTOBBIX 3a/1laHUI
DK3aMeH [lepeueHb 3K3aMEHAIMOHHBIX
BOIIPOCOB
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2 Jlunun nepenauu ¢ T-Bonnoit, |OIIK-2, OIIK-4 (I[IpakTuueckoe TeMbl NpaKTUYECKUX 3aJaHUI
BOJIHOBOJIHBIE U 3a/laHue
OITOBOJIOKOHHBIC JIMHNUH TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHp PK3aMEHALIMOHHBIX
BOIIPOCOB
3 Jlunuu nepegadun KOHEUHOU OIIK-2, OIIK-4 |IIpakTudeckoe TeMbl MpaKTUYECKUX 3aJaHUI
JqnuHbl. CoracoBaHue 3a/laHue
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
4 Muoronomocaukun CBY n OIIK-2, OIIK-4 |JlaGoparopHas Tembl 1abopaTopHBIX paboT
BOJIHOBBIE MaTPHIIbI pabora
TectupoBanue [IpumepHbIi nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
Otuer no Tembl 1abopaTopHBIX paboT
nabopaTopHOit
pabote
5 INaccusnsbie ycrpoiictea CBY |OIIK-2, OIIK-4 |JIabopaTopHast Temsbl m1abopaTopHbIX padoT
pabota
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
Oruer o Temsbl n1abopaTopHbIX padoT
nabopaTopHOi
pabote
6 ITapamerpsl nepenatromux u | OIIK-2, OIIK-4 |[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
NPUEMHBIX aHTCHH 3aJlaHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
7 BuOpatopHble aHTEHHBI OIIK-2, OIIK-4 |TectupoBaHue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHs 3K3aMeHAIMOHHBIX

BOITPOCOB
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8 JIuneiinplie HenpepbiBHBle 1 |OIIK-2, OIIK-4 |JlaGopaTopHas Temb! m1abopaTopHBIX padoT
JUCKPETHBIE CUCTEMbI, aHTEHHBI pabora
Oery1ueii BOIHEI [IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
9 AnepTypHbl€ aHTEHHBI OIIK-2, OIIK-4 |JIaGopaTopHas Tembl 1abopaToOpHBIX paboT
pabota
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIi TEpeUeHb
TECTOBBIX 3a/laHUM
OK3aMeH [lepeueHb IK3aMEHALIOHHBIX
BOIIPOCOB
Oruer o Tembl mabopaTopHBIX padoT
nabopaTtopHOi
pabote

[lkana oneHKH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOy4YECHHS IO

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | MITH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CyMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaline YCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliue
CYMMBI 0ayuIoB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/IeNIbHbIE
poOeITbl yMeHHe poOeITbI
MpUMEHEHUE
HaBBIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHMAaJIbHOW | CHCTEMaTHYECKHE YMCHHE CHUCTEMaTHYECKOE
CYMMBI Oa1oB 3HAHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae
(HeyIOBIIETBOPHUTEIBHO) | MIIN
3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. Tlo xakoMy 3aKOHY ITPY U3MEHEHUH 4acTOThI U3MEHSAIOTCS IOTEPU B MeTayIax?
-IIPY YBEIUYECHUH YaCTOThl YMEHBIIAIOTCS 110 JUHEHHOMY 3aKOHY
-IIPH YBEIUYEHUH YaCTOTHI paCTyT PONOPLHUOHAIBHO KOPHIO KBAaIPaTHOMY M3 YaCTOTHI
-IIPH YBEJIUYECHUH YaCTOTHI pACTyT JIMHEWHO
-YMEHBILATCS IIPU YBEJIIMYEHUN 4aCTOTHI IIPOIOPLMOHAIBHO KOPHIO KBaJAPAaTHOMY U3 4aCTOTHI

2. TomnumHa CKUH-CIIOS] — 3TO
-TOJIIIIMHA OKCHTHOW MJIEHKH, 00pa3yIoIIeics: Ha MOBEPXHOCTH METalIa
-FJIy6I/IHa IMPOHUKHOBCHUSA 1TOJISA B METAJIJI C YBCIIMUCHUCM €TI0 aMIUIUTY bl B pa3
-FJIy6I/IHa IMPOHUKHOBCHUA 1TOJIA B METAJJI C YMCHBIICHHUEM €0 aMIINIUTYIbI B € pa3
-FJIy6I/IHa IMPOHUKHOBCHUSA 1TOJIA B METAJIJI ¢ YMCHBIICHUEM €TI0 aMIIVIUTYAbI B 2 pasa

3. PesonancHsble ceuenus B JIII — 310 cedeHusi, B KOTOPBIX
-KOMIIOHCHTBI HAIPSAKCHHOCTHU MoJIeH UMEIOT BCIICCTBCHHLBIC 3HAUYCHUA
-KOMIIOHCHTHI HAIPSAKCHHOCTHU nojaeu NpUHUMAKOT MAKCHUMAJIbHBIC WM MHUHHMAJIBLHBIC
3HaA4YCHUA
-CONPOTUBICHUE JIMHUU PABHO COIIPOTHUBIIEHUIO HAIPY3KHU
-COIMPOTHUBJICHUC JINHUU ABJISACTCSA BEIICCTBCHHBIM

4. DxBuBasieHTHBIE ceueHus B JIII — 310 ceueHus, B KOTOPBIX

-KOMIIOHCHTBI HAIPAKCHHOCTHU MoJIeH UMEIOT BCIICCTBCHHBIC 3HAYCHUA
-KOMIIOHCHTHI HAIPSAKCHHOCTHU nojaeu NpUHUMAKOT MAKCHMAJbHBIC HMJIM MHUHHMAJIBLHBIC
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3HaYEHUS
-COMPOTUBJICHHUE JTUHUH PABHO COMPOTHUBIICHUIO HATPY3KH
-COMPOTHUBJICHUE JTMHUU SIBJIIETCS BEUIECTBEHHBIM

5. Kakum B o011em citydae sIBJISI€TCS MOJTHOE CONMPOTHUBIICHUE JTUHUH?
-BEILIECTBEHHBIM
-TIIOCTOSIHHBIM
-TIepEMEHHBIM
-KOMILJIEKCHBIM

6. Kakum siBjIIeTCSl BOJTHOBOE CONPOTUBIICHUE JIMHUU?
-peaKTUBHBIM
-BEILIECTBEHHBIM
-TIOCTOSIHHBIM
-TIepEMEHHBIM

7. Ulneid — sto oTpe3ok uaepa,
-pa30MKHYTHII Ha KOHIIE
-KOPOTKO3aMKHYTBHIN Ha KOHIIE
-Harpy»<eHHbI! Ha aKTUBHOE CONPOTUBIICHUE

8. K 4eThIpexmnoItoCHUKaM OTHOCATCS
-pUIBTPHI
-Harpy3Ku
-JIEJUTETU MOLUTHOCTH
-HalpaBJIeHHbIE OTBETBUTEIH

9. B 3akphIThIX pe30HATOpPaX BO3MOXKHBI TOJBKO TaKHWe KoyieOaHHS, AJIsi KOTOPBIX MO JJIUHE
pe30HaTOpa YKJIaJAbIBAETCS 1IeJI0€ YUCIIO
-A
-A2
-\M4
-2\

10. K nuccunaTUBHBIM yCTPOMCTBAM OTHOCSTCS
-azoBparniarenu
-TIepexobl
-aTTEHI0ATOPbI
-HalpaBJIeHHbIE OTBETBUTEIH

11. C noMmoIpro Kakoro moJisi MOKHO U3MEHUTh HANPaBJICHUE HUPKYJISIUU B Y -LIUPKYIATOPE?
-IIOCTOSIHHOTO MarHUTHOTO
-IIepEMEHHOT0 MarHUTHOTO
-3JIEKTPUUECKOT0
-3JIEKTPOMarHUTHOTO

12. BHyTpeHHss 3aja4ya T€OPUM AHTEHH NPUMEHUTEJIBHO K JIMHEWHBIM aHTEHHAM O3HAyaeT
HaXO0XJICHHE
-pacupe/iesieHus MoJisi BHYTPU MTPOBOAHHUKA
-3aMacéHHON B AaHTEHHE PHEPTUU
-pacnpeeneHus ToKa BAO0Ib MPOBOIHUKA
-TeMIlepaTypbl BHyTPEHHUX IIYMOB

13. Kakyro nosisipu3zanuio Ha3bIBalOT Bpalaromeics?
-TOPU30HTAIbHYIO
-HAaKJIOHHYO
-KpPYT'OBYIO
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14.

15.

16.

17.

18.

19.

20.

-3JIJIMIITUYCCKYIO

VY Kakux nojsipuzanuidi BEKTOP COXPAHSIET CBOKO OPUEHTAIIMIO B MPOCTPAHCTBE?
-y BEPTUKAIBHOMN

-y TOPU30OHTAIBHOMN

-y HaKJIOHHOM

-y AJUTUNITUYECKON

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

-KHJI = KIIJ * KY

-KY =KII*KH/I

-KITJT =KHJI / KY

- KITJI =KY / KH]]

[IymoBast TeMIiepaTypa aHTEHHBI — 3TO TeMIIEpaTypa:
-cpezbl, B KOTOPOM HaXOAUTCS aHTEeHHA

-J10 KOTOPOH pa30orpeBaeTcs aHTeHHA B PEXKUME Mepeiadu
-COOCTBEHHBIX LIIyMOB aHTEHHBI B PeKUME pruémMa
-COOCTBEHHBIX U BHEUIHHUX IIIYMOB MPUEMHOM aHTEHHBI

VY kakoi U3 aHTEHH B OCEBOM PEKHUME U3JIyUYCHUS IUpe pabounii quanazoH?
-y TPEXBUTKOBOW LIMJIMHAPUYECKON CIUPATIBHON aHTEHHBI

-y IIECTUBUTKOBOM LUJIMHIPUYECKON CIIMPAIbHON aHTEHHBI

-y TPEXBUTKOBOW KOHUYECKOW CIIUPATIbHON aHTECHHBI

-y IIECTUBUTKOBON KOHMYECKOW CIUPATIbHON aHTEHHBI

Kakyio monsgpusainuio B 0OCEBOM peXHUME U3JIYUYEHHUS MMEIOT CIUpajibHble aHTEHHBI B
HamnpasjieHuu Makcumyma JIH?

-BepTUKAJIbHYIO

-HaKJIOHHYO

-KpPYT'OBYIO

-3JUIUIITUYECKYO.

Kakwue Turipl anepTypHbIX aHTEHH B PaJIMOIMAINIa30H MPUILINA U3 ONTUKU?
-pyHOpHbIE aHTEHHBI

-aHTEHHBI Ha 3aMeJISIFOIIMX JIMH3aX

-aHTEHHBI Ha YCKOPSIOIIUX JTMH3aX

-3€pKaJIbHbIC AHTEHHBI.

Kaxoit mpodune nMeet Masoe 3epkajo B Kiaccuieckoit cxeme Kaccerpena?
-cepudecKuit

-napaboIMIeCKuit

-TUTIEPOOTNIECKUIA

-3JUTANITUYECKHA.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. JInHum nepenaudu: onpenencHue; perysipHble, HEPETYISPHbIE, OJHOPOJHbIE, HE OJHOPOIHBIE.

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

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

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

. OCHOBHBIE TapaMeTpbl M XapaKTEPUCTUKHU (PUAEPOB: THUNBl BOJH, AUCIEPCHOHHAA

XapaKTEepUCTUKA, 3aTyXaHHe, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHas U AONYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE ITapaMETpPhL.

Martematnueckast Moaens nTunHuil nepegaun CBY. OcHoBHBIE TpeGOBaHUS, IPEABABIIEMbIE K
¢bunepHbIM TUHUAM. YacTOTHBIE 3aBUCUMOCTH 3aTyXaHUs B IPOBOJIHUKAX U JUIJIECKTPHKAX.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

. O0BsicHUTE, MOYEeMy OOBIYHO Pa0OTAIOT HA BOJIHE OJHOTO THIMA, B YACTHOCTH OCHOBHOTO. B

KaKUX cIy4asx paboTaloT Ha BOJIHAX BBICHIMX TUIOB? B KakMX JTMHUAX UMEET MECTO AUCIIEPCHS
1 B ueM nposBisiercs? Kak oHa BIUSIET HA paclpOCTPaHEHUE CUTHAJIOB?

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

CKOpPOCTh, BOJIHOBOE CONPOTHUBIICHHE, TOTOHHbIE MapaMeTphl. Y clioBue pabOThl Ha BOJIHE
OCHOBHOTO THIa B KOAKCHAJILHOW JTMHUU. MapKUPOBKa KOAKCHAIBHBIX KaOesei.

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

¢dazoBasi CKOPOCTh, BOJTHOBOE COIIPOTUBIICHHE, TOTOHHBIE TTApaMETpPbl, CTPYKTYpa MOJIsl.
BosiHOBOIBI MPSIMOYTOJABHOTO ce4eHHs. THNbl BOJH, KpUTUUYECKUE JJIUHBI BOJH. BonHa
OCHOBHOI'O THIIa, YCIOBHUE €€ CYLIECTBOBAaHMS, CTPYKTypa IOJIsI, XapaKTepUCTUUECKOE U
BOJIHOBOE COIPOTHUBIIEHUS, TIepejaBaeMasi MOIIHOCTh. Te€XHOJOTUs U3TOTOBJIEHUS U CTAHIaPThI.
[Ipumenenus.

. BOJ'IHOBOI[I)I KpYTJI0ro CCYCHMs. Twurner BOJIH, KPUTHYCCKHUEC NJIMHBI BOJIH. Bomna OCHOBHOT'OTHIIA,

yCJIOBHE €€ CYIIECTBOBAHHUS, CTPYKTypa MOJs, XapaKTePUCTUUECKOE U BOJHOBOE
COIMPOTHUBIICHUS, MepeaaBaeMasi MOIIHOCTh. TeXHonorus u3rotopieHus. [Ipumenenus.
JIluHumM niepenadym ¢ MOBEPXHOCTHOM BOJHOW. ITOHSATME MOBEPXHOCTHOW BOJIHBI, €€ JJIMHA U
da3oBas CKOPOCTh, CTpyKTypa mojis. [Ipumepsr peanuzanuii JIII ¢ moBepXHOCTHON BOTHOW U
MIPUMEHEHHUS.

Hunana3zonsl qiauH BojH. [lonatune CBY. Tunbl npuMeHsieMbIX B Pa3JIMUHBIX JUAaMa30HaX
¢dbunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUHN ¥ cXeM. BOJTHOBOM M KJIaCCUYECKUM MTOIXOIbI, CBSI3b
MEXI1y HUMH.

Koaddumument 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 HAMPSIYKEHHOCTEHN MOJIEH M COPOTUBJICHUM.
Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne JIMHUN U COOTHOIICHUE
Mexay Humu. [loBenenue mMoayns KodpduiueHTa oTpakeHHUS B UAaJbHBIX U pealbHbBIX
nuHusX. Pexumsl B JIIT 1 X CBSI3b C COMPOTHBIIEHUEM HArPy3KH.

14. ®opmyna TpaHcpopMallui COMPOTUBICHUN C MOSICHCHUSMH. JKBUBAJICHTHBIC CEUCHUS H
paccTosiHUSI MEXJly HUMU. BxoaHoe compoTuBieHne oTpe3ka guiepa, 3HauUCHHUS B cliydae
peakTUBHBIX Harpy3ok. [loHsTHe nuieidoB, uX BXOIHbIE CONPOTUBICHUS, TPUMEHEHUS.
dopmyna TpaHchopMalUU CONMPOTUBICHHUN C TOSCHCHUSIMU. Pe30HaHCHBIE CeYCHUS U
paccrosiHug Mexay HUMH. [loBeleHre B HUX KOMIOHEHT HANPS)KEHHOCTH AJIEKTPUUYECKOr0 U
MarHMTHOTO TOJIEH, CBSI3b C MOJIyJieM Koa((dULlMeHTa OTpakeHus OT Harpy3ku. CoNpoTHUBIEHUE
JIMHUM B PE30HAHCHBIX ceueHusix U cBs3b nx ¢ KCB u KBB.

VY3K0MOJIOCHOE COTrjlacOBAaHHME AaKTUBHBIX HArpy30kK. YeTBEpTHBOJHOBBIE MOHUXKAIOIIUE U
MoBbINIArOIME TpaHchopMaTopsl, ux BkiItoueHus B JII1 u BeIOOp 3HAYEHUN COMPOTHUBIICHHI.
OKBUBAJIEHTHbIE CXeMbl, pacupenenenus HanpsiokeHusi, KbB unu KCB Bnoaps JIII mpu
COTJIaCOBaHUHU.

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTox KOMIIEHCHUPYIOUIUX
PEaKTUBHOCTEM, OCJIEA0BATEIBLHOE U NTapajuieibHOe BKItoueHus ux B JII1.

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

TunoBeie snemMeHThl TpakToB CBUY: sKkBHUBaleHTHl aHTEHH, PEAaKTUBHBIE HArpy3KH,
YETBEPTHBOJIHOBBIE METAJUIMYECKUE U30JISTOPBI.

Tunossle 3memMeHTHl TpakTOB CBY: BOJIHOBOAHBIE COEIUHEHHMS, ITOBOPOTHI, KOAKCHAIBHO-
BOJIHOBOJIHBIE MEPEXObl U MEPEXO bl C MPSIMOYTOJILHOTO BOJTHOBOIA HAa KPYTJIBIM.
CryneHuatsle U IUIaBHBIE coracytoniue nepexoasl. Knaccuduxanus ynpapisiomux yCTpOHCTB.
MexaHnyeckue aTTeHI0aTophl U (pa3zoBpalaTelu.

Muoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBOW M KIACCHYECKHUN IOIXOJIBI
OTMCaHUs, HOPMUPOBKA TOKOB U HANIPSKEHU, aJatolIie U OTPaKEHHbIE BOJIHBI.

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

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

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

HenuccunaTuBHBINA YETHIPEXIIOIIOCHUK: MaTPHUIIbI CONMPOTUBICHUN U paccesiHus. PeakTUBHBIN
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Nk WD

Sl ol e

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

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

JanbHsis1, TpOMEKyTOUHAs ¥ OJTVOKHSS 30HBI aHTCHHBI. VIX TpaHUIIbI M CBOMCTBA TOJIeH

34. HaznaueHue u Ki1acCu(puKaimsi aHTCHH, TIOHATHS, OIIPEICIICHHUS.

Ammmaryanas JIH, ee popma u mmpuna, rpadgudeckoe n3o0paxeHue.

MoIHOCTb U COTPOTHUBIIEHUE U3ITYUECHHS aHTEHHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C COMPOTUBICHUEM U3ITYUCHHUS.

OnekTpuueckas npoyHocTh. [IpenenbHas u JomycTuMasi MOIIIHOCTH.

[Tonspu3zanus, ee BUIbI, HEOOXOIUMOCTD yueTa pu MpHUeMe.

KH, KIIJI u KY anTtenHsl, onpeneieHus, B3auMOCBSI3H.

JeiicTByromias AJiMHA U Mana3oH paboynX 4acTOT AaHTEHHBI.

[TpuHIMI ANEKTPOAMHAMUYECKOTO MOA00US U €T0 UCIIOJIb30BAHUE ITPU UCCIIEI0BAHUN AHTEHH.
@dyHIaMeHTaIbHbIe OTPaHUYEHUS B 001aCTH aHTEHH.

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

[IpuHIIUIT B3aMMHOCTH M €T0 UCIOJIb30BaHHE NMPUMEHUTEIbHO K pacyeTy XapaKTePUCTHUK
MPUEMHBIX aHTEHH.

DddexTruBHAS MJI0MAIb aHTEHHBI, CBs13b ¢ KH]] 1 neiicTByromiei nuHoM TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbl, CBsI3b ¢ KIIJI, myTu ee cHMm>KeHuUs.

OcoOeHnHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKMX YaCTOTaX.

OO0mue cBOWCTBA aHTEHH MajbIX JJIEKTPUYECKUX Pa3MepoB. DJIEeMEHTapHbIE H3ITydaTesH
JIMHEWHOMN M KPyTrOBOM MOJISIpU3ALIUH.

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

KoHcTpyKMH CHUMMETPUUYHBIX JHHEHHBIX BUOpaTOpHbIX aHTeHH. CnocoObl MUTaHUsA
MOCPEJCTBOM JIBYXITPOBOJHOM M KOAKCHAJIbHOU JIMHUH. [IpuMenenus.

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTAHUS TOCPEICTBOM JABYXIIPOBOIHOM U
KoakcHalibHOW JInHuH, JIH, mpuMeHeHusl.

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

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

Pacuer napameTpoB peryispHbIX JIMHUHN nepenayu ¢ T-BoaHoM
Pacuer napameTpoB BOJHOBOAHBIX JIMHU Iepeadn

Pacuer cornacyromux anementoB CBY-tpakra

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

9.1.4. Tembl J1a00paTOPHBIX PadoT

CxansgpHblid aHAIM3aTOp apaMeTpoB neneid P2M

UccnenoBanue GheppuTOBBIX BEHTUIICH U IIUPKYJIATOPOB

HccnenoBanue TUANIEKTPUYECKUX aHTEHH

HccnenoBanue nuarpaMMbl HallpaBJI€HHOCTH NMapaboIMuecKoi aHTEHHBI 110 U3MEPEHUSIM T10JIS B
najgbpHeN U OJIMKHEN 30HaX

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4e0OHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.
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B npouecce uzydeHus: TUCUUILIMHBI JUIsl Ty4YIIETO OCBOEHUS MaTepHaia He0OX0IUMO PEryJspHO
oOpamaTbCcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepHanax;
MOJIb30BaThCsl yepe3 KaOMHET CTy/AeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTAIaMU, COACPKAIIUMHU
HAayYHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEeKTaM

y4eOHON NMCITUIUIMHBI.

[Ipu camMoCTOATEILHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBHUAYATbHOTO MOHMMAHUS U OCBOEHHS MaTepuaja, BbIJENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUMBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB ¥ 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / SJIEKTPOHHOM

KypHAJIE M0 TUCIUIUINHE.

9.3. TpeGoBaHusi K OLIEHOYHBIM MaTepPHAJIaM JIJIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3/10POBbsI H HHBAJINI0B

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

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOKHOCTSIMUA 3JJ0POBbsi 1 WHBAJINJIOB

Kareropuu o6yuaronuxcs

Bupl 7onoMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH ciIyxa

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

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyuIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arapara

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

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSM

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

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOZS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMMU 310POBbSA 1 HHBAJIMI0B

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

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.

.HI/IIIaM C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEMA Ha
IMOATOTOBKY OTBCTOB HAa KOHTPOJIBHBIC BOIIPOCHI. I[J'[SI TaKuX 06yt1a}01111/1xcs{ npeaycMaTpmuBacTCd
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nocTymHas GpopMa npeoCTaBICHH OTBETOB HA 3aJJaHUs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUsS JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI © MHBAIUIOB 10 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBlIeHNEe HHPOopManuu B GopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3JI0POBbsI U BOCIIPHATHS HHPOPMAaIUH:

Jst U ¢ HapylIeHUsIMU 3peHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYIIEeHUSIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXXHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIIOB.
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