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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. V3yueHue KOHCTPYKIUH JIEMEHTOB (PpUACpHOro TpakTta, yctpoiictB CBY u aHTeHH.
3. Uzydenue cocoboB coriacoBanus ycrpoiictB CBY u aHTeHH B pUACPHOM TpaKTe.
4. N3zyuenue onucanus yctpoiicts CBY nmocpeacTBOM MaTpUYHOTO amnmapara.

5. W3yueHne MeTog0B pacyéTa OCHOBHBIX THUIIOB AHTEHH.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
HNunexc nuctumaunel: b1.B.05.
PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUEHUs 110
JUACLUIUTMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

IIKP-1. Cnocoben
BBITIOJIHATH
MaTeMaTHYECKOe
MOJICJTUPOBAHUE
00BEKTOB M MPOIECCOB
10 TUIIOBBIM METOIUKAM,
B TOM YHCJIE C
HCIIOJb30BaHHEM
CTaH/IAPTHBIX ITAKETOB
MIPHUKJIATHBIX TIPOTpaMM

[TKP-1.1. Ymeer cTpouth
buzngeckue u
MaTeMaTHYeCKHe MOIETIU
MOJyJIEH, y3710B, OJIOKOB
pPaMOTEeXHUYECKUX
YCTPOMCTB M CUCTEM.

YMeeT BBIMOJIHATh NOCTPOCHUE (PU3UUYECKUX U
MaremMaTudeckux mozeneit ycrporcts CBY u
aHTEHH B COOTBETCTBUU C TEXHUUYECKUM
3aJJaHueM

IIKP-1.2. Bnaneet HaBBIKaMU
KOMITBIOTEPHOTO
MOJEIIUPOBAHUS.

Bnaneer naBbikaMu pacuéra u
MAaTeMaTUYECKOTO MOJEIMPOBAHNUE YCTPONCTB
CBY u a"HTEeHH ¢ UCHOJIL30BaHUEM
CTaHJIAPTHBIX MTAKETOB MPUKIIAJIHBIX
pOrpaMm
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[TKP-2. Cnocoben [TIKP-2.1. 3naer meToauku 3HaeT METOJIUKU SKCIIEPUMEHTAIIbHBIX

peajin30BbIBaTh IIPOBEJCHUS UCCIEAOBAHUN  |MCCIIE€OBAHUN apaMETPOB U XapaKTEPUCTUK

[IPOrPaMMBbI napaMeTPOB U XapaKTEPUCTHUK |(UACPHBIX JTHHUH, ycTpoiicTB CBY n anTeHH

AKCIIEPUMEHTAIBHBIX y3J10B, OJIOKOB

UCCJIEIOBaHUM, BKJIIOYas |palnOTEXHUYECKUX

BBIOOp TEXHHUYECKUX YCTPOICTB U CUCTEM.

CpeACTB 1 06paboTKy [TKP-2.2. YMmeer npoBOaUTh | YMEET IPOBOAUTH SKCIIEPUMEHTAIbHBIE

pe3yabTaToOB HCCIENOBAHUS XAPAKTEPUCTHK |ACCIEA0BAHUA APAMETPOB U XAPAKTEPUCTHUK
PaIOTEXHUYECKUX bunepHsix muHUH, ycTpoiictB CBY u anTeHH
YCTPOMCTB M CUCTEM.

4. O0beM IMCUMIVIMHBI B 324€THBIX eIUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYI0 pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUII, 144 akaJeMHYeCcKUX 4acoB.

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

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

. Bcero CemecTtpsbl
Bunel yueOHOM nesTeNbHOCTH
4acoB |5 cemecTp|6 cemecTp
KonrakTHas aynuropHasi padota o0y4aomuxcs ¢ 30 14 16
npenojasaresemM, Bcero
JIeKIIMOHHbBIE 3aHATUS 12 6 6
IIpaxTHueckue 3aHATUSA 8 4 4
JlabopatopHbie 3aHATHS 8 4 4
KoHTposnbHbIe paboThI 2 2
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 105 58 47
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka kK TECTUPOBAHUIO 30 16 14
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 28 18 10
[ToarotoBka k 1abopaTopHOil paboTe, HaNMCaHUE OTYETa 16 12 4
Hanucanue otdera no naboparopHoii padbote 20 12 8
[ToaroToBka K KOHTPOJIBHOM paboTe 11 11
IToaroTroBKa u caavya YK3aMeHA 9 9
OO0mas Tpya10eMKoOCTh (B 4acax) 144 72 72
Oo0wmas TpyroeMkocTh (B 3.e.) 4 2 2

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

CTpykTypa IUCHUIUIUHBI MO pa3zienaM (TeMaMm) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHHOCTH

HasBanus paznenoB (Tem) iIaeHK' [Tpak. | JIa0. g:g ’ Bce?é;aCOB dopmMupyemsbie
IUCLATUINHBI ” | 3aH., 4 | pao. ? KOMIIETEHIINU
q q JK3aMEHa)
S cemecTp
1 DneKTpOMarHuTHEIE BOJIHBI B 1 - - 9 10 [TIKP-1, ITKP-2
HATIPABIISIONINX CHCTEMaX
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2 Jluauu nepenauu ¢ T-BOITHOM, 1 2 - 9 12 [IKP-1, I[TKP-2
BOJIHOBO/IHBIE ¥ ONITOBOJIOKOHHBIE
JUHUU
3 JIuHuu nepegayum KOHEUHOW JITTUHBI. 1 2 - 8 11 IIKP-1, TIKP-2
CornacoBanue
4 Muoronomocauku CBY u 1 - - 16 17 IIKP-1, IIKP-2
BOJIHOBBIE MATPUIIbI
5 IMaccuBnsbie ycrpoiictea CBY 2 - 4 16 22 [TIKP-1, ITKP-2

Uroro 3a cemectp| 6 4 4 58 72

6 cemecTp

6 [TapameTpsl nepenaromux 1 1 2 - 8 13 [IKP-1, I[TKP-2
MIPUEMHBIX aHTEHH
7 BubparopHbie aHTCHHBI 1 - - 8 9 [TKP-1, T[IKP-2
8 JIuHeliHble HENPEPBIBHBIE U 2 1 - 9 12 [IKP-1, IIKP-2
JUCKPETHBIE CUCTEMBbI, aHTEHHBI
Oeryiei BOTHBI
9 AneprypHble aHTEHHBI 2 1 4 22 29 [IKP-1, ITKP-2

Uroro 3a cemectp| 6 4 4 47 61

Urtoro| 12 8 8 105 133

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIUSIM) IPUBEICHO B Tadwmie 5.2.

Tao6ymma 5.2 — CoaepikaHue pa3/ieaoB (TeM) TUCHUILIMHBEI (B T.Y. IO JICKIIHSIM)
Ha3zBanus paznenos ConeprkaHue pasziesnoB (TeM) Tpynoemrocts ®opmupyemele
(TeM) TUCLUIUIMHBI JUCUUIUIAHBI (B T.4. TIO JIEKLIUSM) (neKumOHHbIe KOMIIETEHINH
3aHATHSA), U
S cemecTp
1 DnekTpoMarHuTHbIE Hanpasnstomue cucremsl 1 1 [TKP-1, IIKP-2
BOJIHBI B HANPABJISIOUINX |HAMPaBIISIEMbIE BOJIHBL,
cUCTeMax THUIIBI BOJIH, KPUTUYECKHUE YaCTOTHI,
XapaKTePUCTHUKHU.
Hroro 1
2 Jlunnu nepenauu ¢ T-  |JIunuu ¢ T-BoaHamMu (IBYXIIPOBOIHBIE, 1 [IKP-1, TIKP-2
BOJIHOM, BOJTHOBOJHBIE M | KOAKCHAJIbHBIE, TIOJIOCKOBBIE),
ONTOBOJIOKOHHBIE JINHUU |METAJNINYECKUE U JUDIIEKTPUUECKHE
BOJIHOBO/IbI, OITOBOJIOKOHHBIE JIMHUH.
CTpyKTypBl NIOJIEH, TEXHUUECKHE
XapaKTEpUCTUKH, IPUMEHEHUS.
Hroro 1
3 JIuauu nepenayu Koadduuuent orpaxenus, 1 ITIKP-1, ITIKP-2
KOHEYHOM JIJTUHBI. pacripesieieHue aMIUIUTY
CornacoBanue HaNpsHKEHUH ¥ TOKOB MIPU PA3IUYHBIX
Harpyskax,
BXOJITHOE COTNIPOTHUBIICHUE OTPE3KA JIUHUM.
Y3K0MO0I0CHOE U MIMPOKOIIOIOCHOE
COIIaCOBaHUE
HUroro 1
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4 MHOTOIOJIFOCHUKHA
CBUY u BOJHOBBIE
MaTpPHIBI

BosnHoBbIe MaTpullbl paccesiHUs U
nepenaun. CBOMCTBA B3aMMHOCTH,
CUMMETPUHU U HETUCCUTIATUBHOCTH.
CootBeTcTBHE (PU3NIECKUX CBOMCTB
MHOTOIOJIOCHUKOB M MAaTEMaTHYECKUX
CBOMCTB UX MaTpPUIL] PACCESIHUS.

TIKP-1, [TKP-2

Htoro

5 IlaccuBHBIE
ycrporictea CBYU

XapaKTepUCTUKH IBYX-, YETBIPEX-,
LIECTHU-, BOCBMUIIOJIIOCHUKOB U UX
CBOMCTBA, OIIUCHIBAEMBIC UMU
ycrporicTsa. [IpuHIHN 1EeKOMITIO3ULIUN 1
KacKajHble coequHenus. Harpysku
COIJIAaCOBAaHHBIE U (PUKCUPOBAHHbIE,
aTTEHI0ATOPHI, (pa3oBpalaTeny,
COTJIAaCOBAHHBIC MIEPEXObI, NCIUTEIN
MOIITHOCTH, ()epPUTOBBIE BEHTUIIN U
LUPKYJISATOPBI, HAIIPABICHHbIE
OTBETBUTEIIH.

ITIKP-1, IIKP-2

HUroro

Hroro 3a cemectp

6 cemecTp

6 [lapameTpsl
nepeaarmux u
MMPUCMHBIX AaHTCHH

JanpHsis, TpOMEXKYTOUHAS M OJIKHSIS
30HBI 110JIS U3JIyYEHHUSI AHTEHH.
KomruiekcHast BEKTOpHas quarpamma
HanpasienHoctd, KH/I, koapdumment
YCWJICHMS, IEUCTBYIOIIAsS BBICOTA
aHTeHHBI. Teopema B3aMMHOCTH
IIPUMEHUTEIBHO K IPUEMHBIM AHTCHHAM.
Llens npuémMHON aHTEHHBI U MOLIHOCTb,
IIOCTYTIAoNIas B

Harpy3ky. [IllymoBas remneparypa.

TIKP-1, [TKP-2

Htoro

7 BubpaTopHble aHTCHHbI

Pacnpenenenue Toka u 3apsaa B
CUMMETpUYHOM BUOpartope. J(narpamma
HAIIPaBJICHHOCTH, COIIPOTHUBIICHUE
nznyuenus 1 KH/I cummerpuunoro
BuOpaTopa. BxoaHoe conpoTuBieHue.
Tumnsl BUOpaTOpOB: MeTyIe00pa3HbIii,
IEeNIEBOM, MITHIPEBOM, CIOCOOBI UX
nutanus. CrnocoObl pacIMpeHus
pabouero quanazoHa BHOPaTOpOB.
Cas3annblie BuOpaTopsl. [leyatHsie
cyaboHanpaBICHHbIE aHTEHHHBI.
[IpumeHnenus

ITIKP-1, IIKP-2

HUroro

CornacoBaHa Ha noptane N2 67526




8 JIuneiinnie
HENPEPBIBHBIE U
JTUCKPETHBIE CHCTEMBI,
AHTCHHBI OCTYIIEH BOJHBI

JInneliHble HENPEPBIBHBIE U TUCKPETHBIE
CUCTEMBI.

MHosuTenb HarpaBieHHOCTH. CrocoObI
[10J1aBJICHUS

JU(GPaKIUOHHBIX MAKCUMYMOB.
JIupeKTopHbIE U JIOTONEPUOINYECKUE
aHTEHHBI. J{uanexkTpuyeckue u
CIupajabHble aHTEHHBI. [IpruMeHenus.

TIKP-1, [TKP-2

Htoro

9 AnepTypHbl€ aHTEHHBI

BHemHss u BHYTpEHHSS 33/1a4K aHAJIN32
anepTypHbBIX

AQHTEHH U METOJIbl UX PELICHHUS.
BonHoBOAHBIE ¥ pyHIOPHBIE AHTECHHBI.
JIMH30BBIE U 3€pKaJIbHbIC AHTEHHBI, UX
paszHoBuaHOCTH. KOHCTpyKIINK 1
XapaKTePUCTHKH,

IIPUMEHEHUS.

ITIKP-1, IIKP-2

HUroro

Hroro 3a cemectp

Hroro

12

5.3. KonTposabHbie padoThI

Bupl KOHTPOJIBHBIX Pa0OT M Yackl HA KOHTPOJIbHBIE pabOTHI MPUBEIEHBI B Tabmuue 5.3.
Tabmuma 5.3 — KonrpoabsHbie paboThl

Ne .. | Buasl KOHTPOIBHBIX paboT TpynoeMKocTb, 4 dopmupyemble KOMIIETEHIIUN
6 cemecTp
1 |Konrponsmas paGora 2 TIKP-1, TIKP-2
Hroro 3a cemectp 2
HUroro 2
5.4. JlabopaTopHbIe 3aHATHSA

HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbauue 5.4.

Tabmumna 5.4 — HaumenoBanue 1a60paTOpHBIX padoT
Hazpanus paznenos (tem) |HanmeHoBanue mabopaTOpHBIX dopMupyemsie

TpynoemMKoCTs, 4

JIACTTUTITUHBI pabot KOMIIETCHITUHU
S cemecTp
5 ITaccuBHBbIe ycTpoiicTBa | BOIIHOBOJHBIE AaHTEHHBI 4 IIKP-1, TIKP-2
CB4 Hroro 4
Hroro 3a cemectp 4
6 cemecTp
9 AnepTypHbl€ aHTEHHBI IleuaTHbIi1 U31y4YaTeIb 4 [IKP-1, TIKP-2
Hroro 4
Hroro 3a cemectp 4
Htoro 8

5.5. llpakTn4yeckue 3aHATUSA (CEMUHAPHI)

HanmeHoBaHMe NpaKTHYECKUX 3aHATHH (CEMHUHAPOB) IPUBEACHO B Tabmwuie 5.5.
Tabmuua 5.5 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHI (CEMUHAPOB)
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Hazpanus paznenoB (tem) | HaumeHoBaHMe MpakTHUECKUX dopMmupyemble
JUCLUIUIAHBI 3aHATUN (CEMHHAPOB) Tpynoemkocts, 1 KOMIIETEHIIUH
5 cemecTp
2 JIunun nepenaum ¢ T- PerynspHble nuHUM iepesadn 1 IIKP-1, TIKP-2
BOJIHOM, BOJIHOBOJIHEIC U ¢ T-BomHOM
ONITOBOJIOKOHHBIC JINHUH PerynsipHble BOITHOBOHBIE 1 [IKP-1, TIKP-2
JMHUHM NIepeiavu
Hroro 2
3 JIunuu nepenaun koneuHo |HarpysxeHHsle puaepsl 1 IIKP-1, TIKP-2
anunbl. CornacoBaHue CornacoBanue GHUIEPOB C 1 IIKP-1, IIKP-2
Harpy3kou
Hroro 2
Hroro 3a cemectp 4
6 cemecTp
6 [lapametrpsl nepegaromux U | XapakKTepPUCTUKHU U 2 [TKP-1, I[IKP-2
IIPUEMHBIX aHTEHH napaMeTpsl aHTEHH
Hroro 2
8 JIunelinple HenpepbIBHbIE U |JIMHENHbIE aHTEHHBI 1 [IKP-1, TIKP-2
JUCKPETHBIE CUCTEMBI,
AQHTEHHBI OETyI11el BOJIHBI Hroro I
9 AnepTtypHble aHTEHHBI AnepTypHbIe aHTEHHBI 1 [TKP-1, I[IKP-2
Hroro 1
Hroro 3a cemectp 4
Hroro 8

5.6. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.7. CamocTosiTeqbHast paboTa

Buaer caMocTosITENbHOM paboOThI, TPYAO0EMKOCTh M (POPMHUPYEMbIE KOMIIETCHIIMU TIPEICTABIICHBI B

Tadme 5.7.
Tabmuua 5.7 — Bu

JIbl CAMOCTOSITEIbHOM PabOThI, TPYA0EMKOCTh i (JOPMUPYEMBbIE KOMIICTCHITUU

HaszBanus pasnenos | Bunbl camocrosrensHoi | TpyaoemMkocts, | Dopmupyemble
(TeM) TUCLMIUIMHBI paboThI q KOMIIETEHIIUHU PopMbI KOHTPOIIA
S cemecTp
1 DnexktpomaruutHeie |[loarotoBka k 3 ITKP-1, I[IKP-2 TectupoBanue
BOJIHBI B TECTUPOBAHUIO
HaIpaBJIAIOMINAX Brinonnenue 6 [IKP-1, IIKP-2 | IIpakTuueckoe
CUCTCMax MPaKTUYECKOIr o 3aJaHus 3aJaHue
Uroro 9
2 JIunuu nepenauv ¢ | BeimosiHeHue 6 ITIKP-1, IIKP-2 | IIpakTtuueckoe
T-BONHOMN, MPAKTUYECKOTO 3aJaHus 3a/1aHHe
BOJIHOBOJHBIC U IloaroroBka k 3 TIKP-1, TIIKP-2 TectupoBanue
ONTOBOJIOKOHHBIE TECTUPOBAHUIO
JIMHAN Hroro 9
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3 Jlunuu nepegaun Brinonnenne 6 TIKP-1, TIIKP-2 [IpakTrueckoe
KOHEYHOU JITTUHBI. MPAKTUYECKOTO 3aJaHus 3a/1aHne
CornacoBanue IMoaroToBKa K 2 [TIKP-1, [IKP-2 | TecTtupoanne
TECTUPOBAHUIO
Hrtoro 8
4 MuoronomtocHuku | Iloaroroska k 6 [IKP-1, ITIKP-2 | JlaboparopHas
CBU u BoHOBEIE nabopaTopHoii padore, pabota
MaTpPHIIBI HaIMCaHUE OTYEeTa
Hanmcanwne oTyera 1o 6 IIKP-1, TIKP-2 Otuet no
nabopatopHoi pabore nabopaTopHOH
pabote
IToaroroska k 4 [IKP-1, IIKP-2 | TectupoBanue
TECTUPOBAHUIO
Uroro 16
5 IlaccuBHBIE [ToaroroBka k 6 [TIKP-1, [IKP-2 | JlaGoparopHas
yctporictea CBYU nabopatopHoi pabore, pabora
HamucaHue oT4era
Hanucanue oTyera 1o 6 IIKP-1, IIKP-2 Ortuet 1o
nabopaTopHoii padoTte nabopaTopHOI
pabote
IToaroroBka x 4 TIKP-1, IIKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 16
Hroro 3a cemectp 58
6 cemecTp
6 IlapameTrpsbl [ToaroroBka k 2 [TKP-1, T[IKP-2 KonTposnbhas
nepeaaronuX u KOHTPOJIBHOU paboTe pabora
NPHUEMHBIX aHTCHH Brimonnenue 2 TIKP-1, TIKP-2 [IpakTnueckoe
MPAKTUIECKOTO 3a/IaHus 3aJlaHue
IToaroroBka x 4 TIKP-1, IIKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 8
7 Bubparopubie IToaroroBka k 4 [IKP-1, ITKP-2 Kontponbhas
AHTCHHBI KOHTPOJILHOHM paboTe pabota
IToaroroBka x 4 TIKP-1, IIKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 8
8 JIuneitHbie IToaroroBka k 1 [IKP-1, ITKP-2 Kontponbhas
HENPEPBIBHBIE U KOHTpPOJIbHOHU paboTe pabota
AUCKPCTHBIC CUCTEMBI, |[IonroroBka K 4 TIKP-1, IIKP-2 TectupoBanue
aHTEHHBI Oeryiei TECTUPOBAHUIO
BOJIHBI Brinonnenune 4 [IKP-1, TIKP-2 | IIpaktudeckoe
MPaKTUYECKOTO 3a/IaHus 3aJlaHue
Uroro 9
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9 AneprypHblie [TonroroBka k 4 [IKP-1, ITKP-2 KonTposbnas
AQHTECHHBI KOHTPOJILHOH padoTe pabota
IToaroroBka x 2 IIKP-1, TIKP-2 TectupoBanue
TECTUPOBAHUIO
Beinonnenue 4 [IKP-1, IIKP-2 | IIpaktuueckoe
MIPAKTUIECKOTO 3a/IaHuUs 3aJlaHue
[ToaroroBka k 4 [IKP-1, ITIKP-2 | JlaboparopHas
naboparopHoit padore, pabota
HaIMCcaHue OTYeTa
Hamnmcanwne oTuera 1o 8 IIKP-1, TIKP-2 Otuet no
nabopatopHoi paboTe nabopaTopHOH
pabore
Hroro 22
Hroro 3a cemectp 47
TloaroroBka u cmaua 9 DK3aMeH
JK3aMeHa
Hroro 114

5.8. CoorBercTBHE KOMIIETEHINH, GOPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJIOB Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIUH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUIOB Y4eOHOM
JeSATEIbHOCTH MPEICTABIICHO B TabuIiie 5.8.
Tabnuua 5.8 — CooTBeTCTBHE KOMIETEHIIUH, (OPMUPYEMBIX MPU U3yYECHUH TUCIMILUINHbI, U BUIOB

3aHATHI
Bunpl yueOHOI e TenbHOCTH
®opMupyemsie
Jlek. | Ilpak. | Jla6. | Cam. @DopMbI KOHTPOJIS
KOMIIETEHIIH
3aH. 3aH. pab. | pa0.
ITKP-1 + + + +  |KontpoawHas pabora, JlaboparopHas pabdora,
Otuyet no nabopaTopHoO# padoTe,
[IpakTnueckoe 3aganue, TecTupoBaHue,
DK3aMeH
[TKP-2 + + + +  |KoHnTponbHas paborta, JlabopaTtopHas padora,
Otuert no nabopatopHoit paboTe,
[TpakTuueckoe 3ananue, TectupoBaHue,
DK3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIeBAEMOCTH 00y4arouXcs
PeittuHroBast cuctema He UCIOJIb3YETCS
7. Y4eOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecnieyeHrue TUCIHILINHBI
7.1. OcHoBHas1 JUTEpaTYypa

1. [Tanuyenko, b. A. Aurenns! : yue6Hoe nmocobue / b. A. Ilanuenko. — MockBa : ['opsiuast nuHus-
Tenexom, 2017. — 122 c. — ISBN 978-5-9912-0445-3. — TekcT : 37eKTpOHHBIH // JIaHb : 3IIeKTPOHHO-
OoubnuoTeuHas cuctema. — Pexxum mocTyna: uist aBTOpH3. MOJIb30BaTENeH. [DNeKTPOHHBIN pecypc]: —
Pexxum noctyna: https://e.lanbook.com/book/119837.

2. IlpoextupoBanue yctpoiicteB CBY guama3ona : yueOHoe mocobue. — Cankrt-IletepOypr :
CIIOI'YT um. M.A. bonu-bpyesuua, 2018 — Yactp 1 — 2018. — 79 ¢. — TekcT : anexkTpoHHsIii // Jlanb
: 9JIEKTPOHHO-OMOIMOTEeUHas cucTeMa. — PexuM Joctyna: Ajsi aBTOpU3. MOJIb30BaTeneil. [ DNeKTPOHHBIN
pecypc]: — Pexxum poctyma: https://e.lanbook.com/book/181402.

7.2. lonoTHUTEIbHAS JTUTEPATypPa
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1. CBepXIUpPOKOMOJIOCHBIE MUKPOBOJHOBBIEC ycTpoiicTBa/ moa pea. A. Il. Kpenunkoro, B. I1.
MemanoBa. — M.: Panuo u cBsi3b, 2001. — 560 c. (Hasmuune B 6ubimoreke TYCVYP - 33 3k3.).

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

3. Pacnpoctpanenue paguoBOJIH U aHTEHHO-PUAEpHBIE ycTpolicTBa: YueOHoe mocooue / FO. U.
bysuo, I'. I'. Tomun - 2013. 300 c. [DnekTpoHHBIKN pecypc]: — Pexum nmoctyna:
https://edu.tusur.ru/publications/3608.

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

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

2. O camocTosiTenbHON padoTe oOyJaromuxcs B OakamaBpuare, CIEIUAIUTETE, MarucTpaType,
acriupanType: YdyeOHo-Meronuueckoe nmocobue / C. B. Menuxos, B. A. Komorpusos - 2018. 9 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7627.

3. Antennsl: Jlaboparopusiit mpakTukym / A. B. ®@atees, A. C. 3anacuoii, A. B. Kiokos - 2018.
66 c. [OnexTponnsli pecypc|: — Pexxum moctyma: https://edu.tusur.ru/publications/8227.

7.3.2. Y4yeOHO-MeTOAUIECKHE ITOCOOUS NJIsl JIUIL
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAnUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ay JUTOPHOI paboThl 00yYarOIuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALINH.

Jst i ¢ HapylIeHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEILHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

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

1. Tlpu u3yyeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkpbIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U IPOrpaMMHoOe of0ecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecredeHue JJIsl JeKIIUOHHBIX 3aHATHI

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALUM,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOHM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymmbl, 000pYyJOBaHHAs JOCKOW U CTaHJAPTHOW yueOHOM
Mebenblo. FiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOO0US, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

VYueOHo-uccnenoBarenbckas jgadoparopusi "MHUKpPOBOITHOBAs TeXHUKA': yueOHAs ayIUTOPUS IS
MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPHSI 1JIsl TPOBEICHUS 3aHATUN TPAKTUUYECKOTO
TUMa, yuyeOHasi ayIUTOpUS I NMPOBEACHUS 3aHATHI 1abOpaTOPHOTO TUIA, YyueOHasl ayAUTOPHUS AJIs
MIPOBEACHUS 3aHATUN CEMHUHAPCKOTO TUIIA, TOMEIIEHUE AJI1 KypCOBOI'O MPOEKTHUPOBAHUSI (BBITIOJHEHHUS
KYpCOBBIX paboT), MOMEIIEHHUE AJIsi IPOBEACHUS TPYNIOBBIX U WHAMUBUAYATbHBIX KOHCYJIbTAIUMH,
MOMEIIECHUE ISl TPOBEJACHUS TEKYIIEro KOHTPOJIS U MpoMexyTouHou arrectanuu; 634034, Tomckas
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obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 328 ayg.
Onucanue uMeroLerocs 000pya0BaHus:
- [Tpoexrop;
- [TpoeKLIMOHHBIN 3KpaH;
- Ocmmmtorpad GDS-71022;
- U3meputens P2M-18;
- 'eneparop curnana 33522A;
- Bomer™meTp nud. GDM 8145;
- U3meputens P2M-04;
- Ananuzatop cnekrpa CK4M-04;
- Ocmmmtorpad nudposoit MS07104;
- MynsTumetp nudponoii 34405A;
- Ucrounuk nuranusg GPD-73303S;
- 'enepatop ['4-126;
- U3smepurens P2-60 - 2 6moka;
- U3mepurens P5-12;
- U3mepurenvHas muaus P1-27;
- BekTopHsliil aHanu3atop curiainoB P4AM-18;
- OnopHO-NOBOPOTHOE YCTPOMCTBO;
- KommuiekT cnenuann3npoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTers.
[IporpamMmmHoe obecrieueHue:
- Adobe Acrobat Reader;
- Google Chrome;
- Microsoft Office 2010;
- Microsoft Windows 8§;
- PTC Mathcad 15;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpHBIX padoT

YueOHo-uccaenoBaTenbekas sadoparopus "MHUKPOBOIHOBasE TEXHUKA': ydeOHas ayTUTOpHUS IS
MPOBECHUS 3aHATUN JEKIIHOHHOTO TUMA, Y4eOHas ayJUTOPHS JUIsl IPOBEICHUS 3aHATHH MPaKTUIECKOTO
TUMa, yueOHas ayAuTOpus JUIsl MPOBEICHUS 3aHATUN JaOOpPAaTOPHOrO THUIA, yueOHas ayJuTopus s
MPOBEJCHUS 3aHATUIH CEMMHAPCKOTO TUIA, MOMEIIEHHUE JJI1 KypCOBOTO MPOEKTUPOBAHUS (BBHIIOTHEHUS
KYpPCOBBIX paboT), MOMEIIEHUE ISl MPOBEACHUS TPYNIOBBIX M MHAMBUIYAJIbHBIX KOHCYJIbTAIUH,
IIOMELIEHNE JUIsl IPOBEACHUS TEKYIEr0o KOHTPOJ U MpOoMeXyTouHoH atTectaunu; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 47, 328 ayn.

Omnucanue UMeEIONIEerocs 000pPy0BaHUS:

- [Ipoexrop;

- [IpoekuoHHbIN YKpaH;

- Ocminorpag GDS-71022;

- N3mepurens P2M-18;

- I'enepartop curnana 33522A;

- Bonst™metp . GDM 8145;

- N3mepurens P2M-04;

- Anammzatop cnektpa CK4M-04;

- Ocmunorpad uugposoit MS07104;

- MynstumMetp uudposoii 34405A;

- Uctounuk muranus GPD-73303S;

- I'eneparop 1'4-126;

- Usmepurens P2-60 - 2 610ka;

- N3mepurens P5-12;

- N3mepurensHast nunus P1-27;

- BexropHslii ananu3aTop cursanos P4AM-18;

- ONOpPHO-IIOBOPOTHOE YCTPOICTBO;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.
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[IporpamMMHOe oOecrieueHue:
- Adobe Acrobat Reader;

- Google Chrome;

- Micran Graphit;

- Microsoft Office 2010;

- Microsoft Windows 8§;

- PTC Mathcad 15;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSATeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacooKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nacth, T. Tomck, Jlennna npocnekr, a. 40, 233 ayn.;

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

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAMH 310POBbSA U HUHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOro Ha3HAYEHUS.

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSIMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMarmy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOJaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEeTYyCMOTPEHO MCIOJIb30BaHUE B
JIEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) NMpH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMu B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aALMH U3YUeHUsl
JTUCIUTINHBI

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

Jlis OLICHKHU CcTeTeHn CHOPMHUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 33 IUCIUTUIMHON
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
Tabmuma 9.1 — @opMbI KOHTPOJIS U OLIEHOYHBIE MaTePHAIIBI
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HagBaiEiﬁ;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
1 OnexktpomarautHeie BoiHbl B |IIKP-1, IIKP-2  |[IpakTnueckoe TeMbl MpakKTUYECKUX 3aJaHUI
HaIpaBJISAIOIINUX CUCTEMAX 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 JIunum nepenauu ¢ T-sonnow, |IIKP-1, ITKP-2 [IpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
BOJTHOBOJTHBIE M 3aJjaHue
OITOBOJIOKOHHBIC JIMHHU TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3aaHUI
3 JIuaum nepenaun koneuno  |IIKP-1, [IKP-2  |IIpaktuueckoe TeMbl NpakTUYECKUX 3aJaHUI
JunHbl. CoryiacoBaHue 3a/laHue
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
4 MuoronontocHuku CBY u [IKP-1, IIKP-2  |JIaGopaTopHas Tewmbl 1abopaToOpHBIX PabOT
BOJIHOBBIE MAaTPHUIIbI pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
OtueT no Tembl 1abopaTopHBIX paboT
nabopaTopHOH
pabore
5 Iaccusnsbie yctpoiictea CBY |TIKP-1, [IKP-2  |JlaGopaTopHas Tembl 1a00paTOPHBIX padOT
pabota
TectupoBanue [IpumepHBIil nepeueHb
TECTOBBIX 3aJaHUI
Ortuer no Tewmbl 1abopaTopHBIX pabOT
nabopaTopHOH
pabore
6 ITapamerpsl nepenatomux u  |IIKP-1, [IKP-2  |KontponbHas [IpumepHsIil nEpeYEHb
MPUEMHBIX aHTEHH pabota BApUAHTOB (3aJaHUi)
KOHTPOJIBHBIX PaboOT
IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
7 BubpatopHbie aHTCHHBI [IKP-1, [IKP-2  |KonTpoJsibHas [IpumMepHbIii IEpeYeHb
pabora BapUaHTOB (3aJaHui)
KOHTPOJIBHBIX paboT
TectupoBanue IIpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX

BOITPOCOB
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8 JIuneiinplie HenipepbiBHBle 1 |IIKP-1, [IKP-2  |KoHTposnbHas [IpumepHBIil nepeyeHb
JIACKPETHBIE CUCTEMbI, AHTCHHBI pabota BAapUAHTOB (3aJaHUI)
Oery1iei BOJIHBI KOHTPOJIBHBIX PadoOT
[IpakTHueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
9 AnepTtypHble aHTEHHBI [IKP-1, I[IKP-2  |KonTpoJsibHas [IpuMepHBIii TEpeUeHb
pabora BapUaAHTOB (3aaHui)
KOHTPOJIbHBIX paboT
JlaGopatopHas Tembl 1abopaToOpHBIX paboOT
pabota
[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3a/IaHUN
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
Ortuet no Tewmbl 1ab0paToOpHBIX PabOT
nabopaTtopHOit
pabote

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

JAUCIUTLIINHE
®opmynupoBka TpeOOBaHUM K CTeNEHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYECHHS
3HATh yMETh BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBLHOM | MIIH (hparMeHTapHbIE YMEHUN WU HABBIKOB WJIN
CyMMBI 0aJIIOB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HaBBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYpUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYyMMBbI 0aJIOB OCYIIECTBIISIEMOE MpUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue YCHENIHOE, HO yCHEUIHOEe, HO
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliye
CYMMEI 0ayuioB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/I€NIbHbIE
poOeITbl yMeHHe poOeITbI
MIpUMEHEHUE
HAaBBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

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

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

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 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

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?
a) MpU YBEIMYEHUH YaCTOThl YMEHBILAIOTCA 110 JTUHEHHOMY 3aKOHY
0) Mpu yBEIMYEHUN YaCTOTHI PACTYT MPOIOPLHUOHATIBHO KOPHIO KBAIPATHOMY M3 YaCTOTHI
B) IIpY YBEJIIMYEHUH YACTOThI PaCTYT JIMHEHHO
I') YMEHbIIAIOTCSA MPHU YBEJIWUYEHUU YAaCTOTHI NMPOMOPLUOHAIBHO KOPHIO KBaJpPaTHOMY U3

JaCTOThbI

2. TomumHa CKUH-CIIOS] — 3TO
a) TOJIIIIMHA OKCHTHOW TIJIEHKH, 00pa3yIoIIeics Ha MOBEPXHOCTH METaIa
0) r1yOrHa IPOHUKHOBEHHUSI MTOJISI B METAJLT C YBEJIIMYEHUEM €T0 aMIUTUTYbI B pa3
B) rny61/1Ha IMPOHUKHOBCHUSA 1TOJISL B METAJIJI C YMCHBIICHHUEM €10 aMIIJIUTYIbI B € pa3
r) TIyOMHA TPOHUKHOBEHUS MOJISI B METAJIT C YMEHBIICHUEM €T0 aMIUIUTY/BI B 2 pa3a

3. PesonancHsble ceuenus B JIII — 310 cedeHusi, B KOTOPBIX
a) KOMITOHCHTHBI HAITPS>KCHHOCTU MoJIer UMEIOT BCIICCTBCHHBIC 3HAUYCHUA
6) KOMIIOHCHTBI HANPAKCHHOCTHU noyei NpUHUMAIOT MAaKCUMAJIBHBIC WJIHW MHWUHHUMAJbHBIC

3HA4YCHHUA

B) COIIPOTUBJICHUE JIMHUHU PABHO COIIPOTUBIIEHUIO HATPY3KU
I') CONPOTHUBIICHUE JINHUU SIBJISIETCS BEILIECTBEHHBIM

4. DxBuBasieHTHBIE ceueHusd B JIII — 310 ceueHus1, B KOTOPBIX
a) KOMIIOHEHTBI HAIPSYKEHHOCTHU MOJIEN UMEIOT BEIIECTBEHHbIE 3HAUCHUS
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0) KOMIOHEHTHl HANPSIKEHHOCTH MOJIe MPUHUMAIOT MaKCUMaJlbHbIE WM MHUHHUMAaJbHBIE
3HaYEHUS

B) COIPOTUBIICHUE TUHUYU PABHO COIIPOTUBJICHHUIO HATPY3KU

') CONPOTHUBIICHNUE JIMHUU SIBJISIETCS BEIIECTBEHHBIM

5. Kakum B o0111eM citydae sIBJISI€TCS MOJTHOE CONMPOTHUBIICHUE JTUHUH?
a) BEIIECCTBEHHBIM
0) MOCTOSTHHBIM
B) NIEPEMEHHBIM
') KOMIUIEKCHBIM

6. Kakum siBiiieTCSl BOJTHOBOE CONPOTUBIICHUE JIMHUU?
a) peaKTUBHBIM
0) BeIIeCTBEHHBIM
B) TOCTOSTHHBIM
') IEPEeMEHHBIM

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

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

9. B 3aKkpHITBIX pe30HAaTOpax BO3MOXHBI TOJBKO TakHe KoJieOaHUs, I KOTOPBIX IO JJIUHE
pEe30HATOPA YKIIAIBIBACTCS 1IEI0E YUCIIO
a) A
0) M2
B) M4
r) 2A

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

11. C nomoIpro Kakoro mnoJisi MOKHO U3MEHUTh HANPaBJICHUE HUPKYJISIUU B Y -IIUPKYIATOPE?
a) MMOCTOSIHHOTO MarHUTHOTO
0) mepeMEeHHOT0 MarHUTHOTO
B) DJICKTPUYECKOTO
T') 3JIEKTPOMArHUTHOTO

12. BHyTpeHHss 3aja4ya T€OPUM AHTEHH NPUMEHUTEJIBHO K JIMHEWHBIM aHTEHHAM O3HA4yaeT
HaXO0XJICHHE
a) pacnpeeNieHus MoJis BHYTPU TPOBOAHHKA
0) 3anmacEHHON B aHTECHHE YHEPTUHU
B) pacripesiesieHus TOKa BJI0JIb IPOBOAHUKA
') TeMIIepaTypbl BHyTPEHHUX IIYMOB

13. Kakyro nosisspu3zanuio Ha3bIBalOT Bpaljaromecs?

a) TOPU30HTAITBHYIO
0) HaKJIOHHYIO
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14.

15.

16.

17.

18.

19.

20.

B) KPYyTOBYIO
T') JUTUNTHYECKYIO

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

0) y TOpU30HTAIBHOM

B) Y HAKJIOHHOU

T') Y SJUTANITHYECKON

[IpaBuIbHBIE COOTHOIICHUS MEXKIY KO3 (DHUITMEHTAMH YCUIICHUSI, HAIPABICHHOTO JACHCTBUS U
MOJIE3HOTO IEeHCTBUS:

a) KH/] = KIIJI * KY

6) KY = KITJJ*KH/I

B) KITJI = KH]I / KY

r) KIIJ=KY /KH]

[IIymoBas TeMmiepaTypa aHTEeHHBI — 3TO TEMIIeparypa:

a) Cpelibl, B KOTOPOH HAXOAUTCS aHTCHHA

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

') COOCTBEHHBIX M BHEITHHUX IITYMOB IMPUEMHOM aHTCHHBI

VY kakoi U3 aHTEHH B OCEBOM PEKHUME U3IIyUSHUS IIMpe pabounii quanazoH?
a) y TpEXBUTKOBOM ITUIMHAPUYECKON CITUPATHLHOM aHTCHHBI

0) y IIECTUBUTKOBOM ITMIMHAPUYIECKON CITUPATHbHOW aHTCHHBI

B) Y TPEXBUTKOBOM KOHMYECKOM CTIMPATILHON aHTCHHBI

') Y HIECTUBUTKOBOM KOHMYECKOU CITUPATbHOW aHTCHHBI

Kakyio monspuszainuio B 0OCEBOM peXHUME€ U3JIYUYEHHUS MMEIOT CIUpajibHble aHTEHHBI B
HamnpaBjieHuu Makcumyma JIH?

a) BEPTUKAJIBHYIO

0) HaKJIOHHYIO

B) KPYyTOBYIO

T') JUTUITHYECKYTO.

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

0) aHTEHHBI Ha 3aMEIJISIOIINX JIMH3AX

B) aHTEHHBI Ha YCKOPSOIIUX JIMH3aX

T') 3epKaJbHbIC aHTCHHBI.

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

0) mapaboauYeCKuid

B) THUNEPOOTMUECKHI

T') SJUTUITHYECKUH.

9.1.2. IlepeyeHb IK3aMEeHANMOHHBIX BONIPOCOB

. JInHum nepenauu: onpenencHue; perysipHble, HEPETYISPHbIE, OJHOPOJHbBIE, HE OJHOPOIHBIE.

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

. Panunonunus: noHsaTtue, CTpyKTypHas cxema, npumepsl. JJOCTOMHCTBA M HENOCTATKU II0

CpPaBHEHHUIO C (UIACPHBIMU JUHUAMHU. [IpUHIUN FIEKTPOIUHAMUYECKOT'O MOJOOUS U €ro
UCIIOJIB30BAaHUE IIPU PACUETaX U KCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIX.

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

XapaKTEpUCTUKA, 3aTyXaHHE, JJIEKTpUUECKas INPOYHOCTb, NpEJeibHas U AONYyCTUMAas
MOIIIHOCTH, BOJIHOBOE COIIPOTUBIICHUE, IIOTOHHBIE NTapaMeTpPhL.
Marematunueckast Moaens nunHuil nepegaun CBY. OcHoBHBIE TpeGOBaHUS, IPEABABIIEMbIE K
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

(I)I/I,HepHBIM JHASAM. YacTOTHEBIE 3aBHCHMOCTH 3aTyXaHUA B IPOBOJHUKAX U TUIJICKTPHUKAX.

. O0BsicHUTE, MOYEeMy OOBIYHO PabOTAIOT HA BOJIHE OJHOTO THMA, B YACTHOCTH OCHOBHOTO. B

KaKHX cIy4asx paboTaloT Ha BOJIHAX BBICHIMX TUIOB? B KakuX JIMHUAX UMEET MECTO AUCIIEPCHS
1 B ueM nposiisiercs? Kak oHa BIUSIET HA paclIpOCTPaHEHHUE CUTHAJIOB?

. I[BYXHPOBOI[HaH N KOaKCHuaJIbHas JIWHHUH. BOJIHAa OCHOBHOI'O THIIA, €€ JJIHMHA U (1)330B3$[

CKOPOCTh, BOJIHOBOE CONMPOTHUBIICHHE, TOTOHHbIE MapaMeTphl. Y cloBue pabOThl Ha BOJIHE
OCHOBHOTO THIIa B KOAKCHAJIbHOW JTMHUU. MapKUPOBKa KOAKCHAIBHBIX KaOesei.

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

¢dazoBasi CKOPOCTh, BOJTHOBOE COIIPOTUBIICHHE, TOTOHHBIE TTApaMETpPbl, CTPYKTYpa MOJIsl.

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

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

. BOJ'IHOBOI[I)I KpYTJ0ro CCYCHMs. Turer BOJIH, KPUTHYCCKHUEC NJIMHBI BOJIH. Bomna OCHOBHOT'OTHIIA,

yCJIOBHE €€ CYIIECTBOBAHHUS, CTPYKTypa MOJs, XapaKTepPUCTUUECKOE U BOJHOBOE
COIMPOTHUBIICHUS, MepeaaBaeMasi MOIIHOCTh. TexXHonorus u3rotopieHus. [Ipumenenus.
JIuHumM niepenadym ¢ MOBEPXHOCTHOM BOJIHOW. ITOHSATHME MOBEPXHOCTHOW BOJIHBI, €€ JJIMHA U
¢da3oBas CKOpOCTh, CTpyKTypa mojis. [Ipumepsr peanuzanuii JIII ¢ moBepXHOCTHON BOTHOW U
MIPUMEHEHHUS.

Hunana3zonsl qiauH BojiH. [lonatune CBY. Tunbl npuMeHsi€eMbIX B Pa3JIMUHBIX JUAMa30HaX
¢dbunepos. [IoHATHS YKBUBAJICHTHBIX JIMHUHN ¥ cXeM. BOJTHOBOM M KJIaCCUYECKHUM MTOIXOIbI, CBSI3b
MEX1y HUMH.

Koaddumuent orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenne Moayis koddduireHTa OTpakeHus B uAeanbHbIX U peanbHbix JIII.
Pe3onaHcHBIE ceueHUs, 3HAUEHUS B HUX HAMPSHYKEHHOCTEHN MOJIEH M COMPOTUBJICHUM.
Koaddumument orpaxenus ot Harpysku, KbB, KCB, conpoTuBienne IMHUN U COOTHOIICHUE
Mexay Humu. [loBenenue mMoayns KodpduiueHTa oTpakeHHUs B UA€aJbHBIX U pealbHbBIX
nuHusX. Pexumsl B JIIT 1 X CBSI3b C CONPOTHBIIEHUEM HArpy3KH.

14. ®opmyna TpaHcpopMallui COMPOTUBICHUHN C MOSICHECHUSMH. JKBUBAJCHTHBIC CEUCHUS H
paccTosiHUSI MEXJly HUMU. BxoaHoe compoTuBieHne oTpe3ka puiepa, 3HaUCHHUS B cliydae
peakTUBHBIX Harpy3ok. [loHsTHe nuieidoB, uX BXOIHbIE CONPOTUBICHUS, TPUMEHEHUS.
dopmyna TpaHcHopMalUMU CONMPOTUBICHHUN C TOSICHCHUSIMU. Pe30HaHCHBIE CeYECHUS U
paccrosiHug Mexay HUMH. [loBeleHre B HUX KOMIOHEHT HANPS)KEHHOCTH AJIEKTPUUYECKOr0 U
MarHMTHOTO TOJIEH, CBsI3b C MOIyJieM 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 Bnoas JIII mpu
COTJIaCOBaHUHU.

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

VY3KOMoJ0CHOE COTJIacOBaHHWE KOMIJIEKCHBIX HArpy3ok. MeTon KOMIIEHCHUPYIOUIUX
PEaKTUBHOCTEN, UX pealin3aliys B BOJTHOBOJAHON TEXHUKE, IKBUBAJICHTHBIE CXEMBI.

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

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

Muoronontocauku CBY: miockoctu oTcueta (a3, BOTHOBOW M KIACCHYECKHUN IMOIXOJIBI
OTMCaHUs, HOPMUPOBKA TOKOB U HATIPSKEHU, aJatolIle U OTPaKEHHbIE BOJIHBI.

BonnoBas marpuna paccesHusi: GU3HYECKUN CMBICT 3JIEMEHTOB, UCIBITATEIbHBIE PEXKUMBI.
[Ipumenenus.

WneanbHble U peanbHble MAaTPUIbl. MaTpuila paccessHUs UA€aIbHOTO BEHTHIISI, (U3NUYECKUM
CMBICII €€ 3JIEMEHTOB.

OyHaaMeHTalbHbIE CBOMCTBA MAaTpPHIl: B3aMMHOCTH, CUMMETPHH, HEIUCCUIIATUBHOCTH;
MOHSITHS, MaTeMaTHYecKue (HOpPMyITHPOBKU, HEOOXOAUMOCTh YUeTa.
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27.
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45.
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50.
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HenuccunaTuBHBIA YETHIPEXIIOJIOCHUK: MaTPHUIIbI COMMPOTUBICHUN U paccesiHus. PeakTUBHBIN
MHOTOTOJIIOCHUK.

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

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

JanbHsis1, MpoOMEKyTOUHAs ¥ 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 COTPOTHUBIIEHUE U3ITYUCHHS aHTEHHBI.

BxonHoe conpoTHBIeHHE aHTEHHBI, CBSI3b C CONMPOTUBICHUEM U3ITYUECHHUS.

DnekTpuueckas npoyHocTh. [IpenenbHas u gomycTuMasi MOIIHOCTH.

[Tonspu3zanus, ee BUIbI, HEOOXOIUMOCTD yueTa Mpu IpUeME.

KH, KIIJI u KY anTtenHsl, onpeneneHus, B3auMOCBSI3H.

JeiicTByromias AJiMHa U Mana3oH paboyux 4acTOT AHTEHHBI.

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

[IpuemHbIe aHTEHHBI. Y CIIOBUS TPUEMa MAKCUMaIbHONH MOITHOCTH.

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

DddexkTruBHAS MJI0MAb aHTEHHBI, CBs3b ¢ KH]I 1 neiicTByromiei nuHo#M TMHEHHONW aHTEHHBI.
[IlymoBas temnepaTypa anTeHHbI, CBsI3b ¢ KIIJI, myTu ee cHM>KeHuUs.

OcoOeHnHocTH pabOTHl aHTEHH HAa HU3KHUX M BBICOKMX YaCTOTaX.

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

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

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

[Tetneobpa3usiii BuGpaTop IIuctompkopca. CriocoObI MUTAHUS TTOCPEICTBOM JABYXIIPOBOIHON U
KoakcHalibHOW JTnHuH, JIH, npuMeHeHusl.

KoHcTpykiinn HecuMMeTpudHbIX 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 anemenroB CBY-tpakra

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

9.1.4. Tembl J1a00paTOPHBIX PadoT

. BonmHOBOHBIE aHTEHHBI
. IleuaTHbIi U3My4yaTesb

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

. DIeMeHTapHbId 3JeKTpuueckuil Bubparop anuuoi I= 0,02 m Ha yactore 300 MI'n

BO30YK1aeTcsl TOKOM, aMIUIuTy1a kotoporo pasHa 10 =1 A. Onpenenuts MOUTHOCTD U3JTy4EHUS
U CONPOTUBIICHHUE U3Ty4YeHHUs BUOpaTopa.

. MouHocTh curHamna, u3inyyaeMoro nepenatomieid antenHou ¢ KY Gnep = 10 na yactore f = 30

MI'L, cocrasnger Priep = 15 Br. Kakoit KY nomxna umeTs npreMHasi aHTEHHA, yCTaHOBJIEHHAS
Ha PacCTOSHUU I' = | KM OT mepenaronied, 4To0bl MaKCUMaJIbHasi MOITHOCTh IPUHUMAEMOTO
curxana 6puia pasia Pip = 1 MB1?

O¢ddexTuBHas miomanb npueMHoOM aHTeHHbl S3¢ = 3,6 M2 . OnpenenuTb MaKCUMaIbHYIO
MOIIHOCTb, OTJABa€MYI0 aHTEHHOW B COTJIACOBAHHYIO HAarpy3Ky, €ClIM HampsHKEHHOCTh
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ANEKTPUYECKOTO TOJIsi B Touke mpuema paBHa E = 150 mB/m.

4. MakcuManbHas yacTtota pabodero amamna3oHa nepenaromieid anteHHsl fmax = 10 MI'n, a
MuHUMaNbHAs fmin = 6 MI'11. YeMy paBHBI OTHOCHTEIbHAS IIMPUHA TIOJIOCHI pAa00OUYNX YacToT (B
MPOIIEHTaX ) U KOA(P(UIIMECHT MEePEKPHITHS Arana3oHa’?

5. DuekTpuuecku Majas Kpyrias pamka auamerpoMm dp = 6,36 cMm Ha yactote 300 MI'1g
BO30YXKJaeTCss TOKOM, aMIiuTyaa kotoporo paBHa 10 =1 A. OnpeneiauTbs aMIUTUTYOy
HaAMPsHKEHHOCTHU 3JIEKTPUYECKOr0 ¥ MarHUTHOTO MOJIEH B TOYKE, PACIOI0KEHHOHN B MIIOCKOCTH
pamku Ha pacctossHuu r = 1000 M OT ee 1eHrtpa.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYICHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B X0/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecnedyenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IUTAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEILHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NTOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunianHe MOTYT MPOBOAMTHLCS OMOJHHUTEIbHBIE 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBS U WHBAJIUJIOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX DOopMBbI KOHTPOJISI U OLIEHKH

Kareropuu o0yvaromuxcs

MaTepHUaoB pe3yJIbTaTOB 00YUYEHUS
C HapylIeHHsIMU cllyXa TecTbl, TUCbMEHHBIE [Ipenmy1ieCTBEHHO MMUCEMEHHAs
CaMoCTOsITeNIbHbIE paObOThI, BOMPOCHI MpoBepKa
K 3a4eTy, KOHTPOJIbHbIE paOOTHI
C HapyLIEeHUAMU 3pEHUS CobecenoBaHue 1o BOIIPOCaM K [IpenmyniecTBEHHO yCTHas
3a4eTy, ONpOC 110 TEPMUHAM poBepKa (MHIUBUYATBHO)
C HapylHIEHUSIMU OTIOPHO- Pemenue nucTaHIIMOHHBIX TECTOB, [IpenmytiecTBEHHO

JBUTATEJILHOTO almapara | KOHTPOJIbHbIE pa0OThI, MUCbMEHHBIE | MCTAaHIMOHHBIMU METOAAMMU
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI
K 3a4eTy
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C orpaHMyYeHUSIMH TIO
0011IeMETUIIUHCKUM
MOKa3aHUSIM

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

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

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

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

— B IIeYaTHOU (opme;

— B IieyaTHOM hopme ¢ yBeJIMYEHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— IpeJ0CTaBICHHUE 3a/1aHUs C UCIOIb30BaHUEM CYpIOTIEPEBOAA.

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

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNEM YCIIYT aCCHCTEHTA;

— MpEe/ICTaBIIEHUE OTBETOB YCTHO.

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

Jst Iuu ¢ HAapylIeHUsIMU 3PeHu:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

— B rieyaTHOU popme yBeIMueHHBIM HIpUdTOM.

J1st Iun ¢ HApYLIeHUsIMU cJIyXa:

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

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

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA;

— B IIeyaTHOU (opme.

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