MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

JosyraesT NOgNHCa 3NEKTIOHMDR NDINHCkLH

Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAA [TPOI'PAMMA JIUCHUITVIMHD

KoMnuiekcHasst MMHHATIOPHU3ALsi MUKPOBOJIHOBBIX YCTPOICTB 0OPTOBOH KOCMHYECKOH
paaMoannaparypbl

VYpoBeHb 00pa3zoBaHUs: BhIcIIee 0Opa3oBaHue - MATHCTPATypa

Hanpasnenue moaroroBku / cnenuaibHOCTh: 11.04.04 DjieKTPOHMKA U HAHOYJIEKTPOHUKA
HanpaenenHocts (nmpoduns) / cnenuanuzanus: KoHcTpynpoBaHue M NPOM3BOACTBO OOPTOBOM
KOCMH4Y€eCKOH pajuoannaparypbl

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KUIIP, Kadenpa koHcTpyupoBaHusi U MPOU3BOACTBA PAAHOANNIAPATYPbI

Kypc: 2

Cemectp: 3

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 3 ceMecTp Bcero Ennanner
1 Jlexnn 12 12 4acoB
2 IIpaxTryeckue 3aHATUA 12 12 4acoB
3 JlaGopaTopHbie pabOThI 8 8 JacoB
4 Bcero aynuTopHbIX 3aHATUI 32 32 4acoB
5 CamocTosiTenbHas paboTa 40 40 4acoB
6 Bcero (06e3 sx3amena) 72 72 4acoB
7 OO0m1as Tpy10EMKOCTh 72 72 4acoB
2.0 2.0 3.E.

JuddepenurpoBanHblii 3a4eT: 3 cemecTp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
nporokot Ne 16 or «29 » 3 2018 1

JINCT COI'TTACOBAHUA

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (creranbHoCcTH) 11.04.04 DnekTpoHnKa ¥ HaHOZJEKTpOHUKA, yTBepkaeHHoro 30.10.2014 rona,

paccmoTpena u ogoOpena Ha 3acemanun Kadenper KUIIP «

Ne

PazpaboTuuk:
npodeccop kad. KUTTP

3aBenyronmii o0ecnieunBaromeii kad.
KUIIP

20 ropma, IpOTOKOI

A. C. locrak

B. M. Kapaban

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.
KUIIP

OKCIIepTHI:

[Ipodeccop kadenpsl KOHCTpYHUpPOBa-
HUS U IPOM3BOJICTBA pajioanapary-
pot (KUIIP)

JlonieHT Kadeapbl KOHCTPYUPOBAHUS
Y TIPOM3BO/ICTBA PaUOAIIAPATYPHI
(KUIIP)
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[. B. O3epkun

B. M. Kapaban

E. B. MacanoB

H. H. KpuBun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

SBnsiercs npuoOpeTeHne 3HaHUM, YMEHHUI U HaBBIKOB U1 OCYLIECTBIICHUS JESITEIbHOCTH B

00JIaCTH U3YyUYEHHSI U aHAJIN3a HAyYHO-TEXHUYECKUX Mpo0IeM, TUTepaTypHbIX U MaTEHTHBIX UCTOY-
HUKOB B

00J1aCTH MUKPOMHHUATIOPU3ALUN MUKPOBOJIHOBBIX YCTPOUCTB OOPTOBOM KOCMUYECKOM

paavoanmnapaTypsbl.

Llenpro HACTOAIIETO Kypca SIBISETCS pACCMOTPEHHE BO3MOXKHBIX IOJIXOJI0B K CO3/IaHHIO 0OBEMHBIX

uHTerpayibHbix cxeM (OMC) Ha ocHOBE 6a30BBIX 3JIEMEHTOB U KOHCTPYKLIMOHHOT'O COOTBETCTBHSI.

1.2. 3agaun IMCHMIIINHBI
— Ha ocnoge ucnons3oBanust OMC co3znanue cuctem cBepXObICTpoit 00paboTKH nH(pOpMAaInH,
— paboTaromniux HEMOCPEACTBEHHO Ha yacToTe curHaia B auama3zone CBY n KBY.
— IIpeumymectBa OMC nposiBiseTcs Mpu KOHCTPYUPOBAHUH JUATPAMMOOOPA3YIOIINXCS
— wMatpur (JIOM), pasupoBanHbix aHTeHHBIX pemeTok (DAP), aktuBHBIX AP (ADAP),
—  MPOCTPAHCTBEHHO-BPEMEHHBIX (MIBTPOB U JAPYTUX MHKPOBOJIHOBBIX YCTPOMCTB IPHU CO3/a-
HUU
—  yCTpo#cTB OOPTOBOM KOCMUYECKOW pajnoaniaparypsbl.

2. Mecro mucuuminabl B ctpykrype OITIOIT

HucuumuinHa «KoMriuiekcHasi MMHUATIOPU3AIMsT MUKPOBOJIIHOBBIX YCTPOWCTB OOPTOBOI KOCMHUE-
ckoil paguoanmaparype» (b1.B.J/IB.3.2) otHOCUTCS K O/oKy 1 (BapmaTHBHAS 4acTh).

[TpenmecTByIOIIMMH  TUCUMIUIMHAMY, (OPMHUPYIOUIMMU  Ha4ajbHbIC 3HAHUS, SBIAIOTCS:
KoHCcTpykTHBHBIE METOIBI OOecredeHus HaAEKHOCTH OOPTOBOM KOCMHYECKOW paauoariapaTrypsl, Mu-
KPOBOJIHOBBIE QHTEHHBI M YCTPOMCTBA CBEPXBBICOKOM 4acTOThI, IIpOeKTUpOBaHME M TEXHOJIOIUS DJIEK-
TPOHHOU KOMITOHEHTHOM 0a3bI, DIIEKTPOMArHUTHAs! COBMECTUMOCTh B KOHCTPYKITUSAX OOPTOBOM KOCMUYE-
CKOM pajuoanmnaparypsl.

[TocnenyromumMu TUCIUMIIIMHAMY SBIISTIOTCS: HayaHo-nccnenoBarensckas padora (paccpen.).

3. TpeGoBaHus K pe3yJbTATAM OCBOCHUSI JUCHUIIMHBI

[Tponecc n3yueHus JUCUUIUIMHBI HApaBiieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIETEHIUI:

— TIK-6 crmocoOHOCTBIO aHANIM3MPOBATH COCTOSIHUE HAYYHO-TEXHHYECKOM NpoOIeMbl IyTem
110/100pa, U3y4EHNUs U aHaJIN3a JUTEPATYPHBIX U NATEHTHBIX UCTOYHUKOB;

— JTIK-7 roTOBHOCTBIO ONpENENIATh LENU, OCYLIECTBIATh IMOCTAHOBKY 3ajay MPOEKTUPOBAHMS
AIIEKTPOHHBIX MPUOOPOB, CXEM M YCTPOHCTB PA3IUYHOTO (PYHKIHMOHAIHHOTO HA3HAUCHMS, MOATOTABIIH-
BaTh TEXHUUYECKHE 33/1aHUS HA BHINOJIHEHUE IPOEKTHBIX PadoT;

— TIK-8 cnocoOHOCTBIO MPOEKTUPOBATH YCTPOUCTBA, MPHUOOPHI U CUCTEMBI SJICKTPOHHON TEXHU-
KU C Y4€TOM 33/IaHHBIX TpeOOBaHNUH;

B pesynbrate nzyueHust JUCHUIUIMHBI 00yJaroIUiCs TODKEH:

— 3HATh Hay4yHbI€ HANpaBJICHUS Pa3BUTHSI MUKPOIJIEKTPOHHBIX CPEJCTB; YPOBEHb MUPOBBIX J10-
CTWKCHUH B NMPOEKTUPOBAHMM U TEXHOJIOTUHM IPOU3BOJICTBA MHUKPOIEKTPOHHBIX CPEACTB; METOIUKY
MPOEKTHPOBAHUH CIIOKHBIX TEXHUYECKUX MUKPOIIEKTPOHHBIX YCTPOHCTB MPHU CO3JIaHUU YCTPOMCTB OOp-
TOBOM KOCMHYECKOH araparyphbl.

—  yYMeTb BBIIOJHATh KOMIUIEKCHOE IPOEKTUPOBAHNE AIEKTPOHHBIX CPEICTB (CXeMa — KOHCTPYK-
IUsl - TE€XHOJIOTHA); NMPOTHO3UPOBATh M AHAIU3UPOBATh COLUAIbHO-DKOHOMUYECKHE, T'YMaHUTapHbIE U
HKOJIOTUYECKHE MOCIIEICTBUS TEXHUUECKUX PEIICHUI.

— BJaJeTh COBPEMEHHBIMHM CPEICTBAMH IMPOEKTUPOBAHUSA KOHCTPYKLHUHA M TEXHOJIOTHYECKUX
IPOIIECCOB MPOU3BOJICTBA MUKPOAJIEKTPOHHBIX CPEICTB B TOM YHCIIE AT MUKPOMHHHUATIOPU3ALUN MU-
KPOBOJIHOBBIX YCTPOMCTB OOPTOBOM KOCMUYECKOW painoaniaparypsl.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO61ast TPyI0€MKOCTb JUCHUIUIMHBI cocTaBisieT 2.0 3a4eTHBIX eIMHMIIbI U IIPe/cTaBIeHa B Taluu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 32 32
Jlexknuu 12 12
[IpakTuyeckue 3aHATUS 12 12
JlaboparopHbie pabOTHI 8 8
CamocTtosiTenbHas paboTa (Bcero) 40 40
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 8 8
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 17 17
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 15 15
Bcero (0e3 ax3amena) 72 72
OO01mas Tpy10eMKOCTb, 4 72 72
3auetHble EauHuIb 2.0 2.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN

= = = 2 @ 3 =
3 z g g | g3 5 &
Y s S, s S 2 0
HazpaHus pa3aenoB IUCLHUIUIMHBL < ® = = o 2 S5
= = S s 5 O s £
(- A
=2 S =
3 cemecTp
1 ba3zoBsbie 351eMEHTHI MUKPOBOJITHOBBIX 2 3 0 6 11 |TIK-6, IIK-7,
YCTPOWCTB U aHTEHH. [lepexonsl Mex 1y ITK-8
Pa3IMYHBIMU TUIIAMU HAPaBIISIOMINX
CTpYKTYp. ba3zoBsie ayieMeHTHI coryiacoBa-
Hus. [lenutenu (CymMMaTopbl) MOIITHOCTH.
KomnprieBble MOCTOBBIE YCTPONCTBA.
Hanpasnenusie orBeTBUTENN. DUIBTPHI
CBY u KBU.
2 Ynpasmsromue ycrporicts CBY. @a- 2 3 0 6 11 |IIK-6, IIK-7,
3oBpatuarenu. llepexitouareny u KOMMYy- ITK-8
TaTOPbI
3 TBepaoTenbHbIE reHePaTOphl (YCHUIUTE- 2 2 0 7 11 |IIK-6, TIK-7,
au) CBY. I'enepartopsl cBera. IK-8
4 MUKpPOBOJIHOBBIE U IIEJIEBbIE aHTCHHBI 2 2 8 14 26 I1K-6, 11K-7,
Y QHTCHHBIE PEIICTKU ITK-8
5 Munuatiopusie CBY yctpolicta ¢ 2 2 0 6 10 | TIK-6, I1K-7,
npumenenneM LTCC- TexHonmorun ITK-8
6 KoMIiekCHbIE MUKPOBOJIHOBBIE Y3JIbI U 2 0 0 1 3 [1K-6, TIK-7
ycTpoiicta (mpuMepsl). [lepenaromuit
y3€J1: TBepAOTENbHbIN reHepaTop — JIMHUU
Iepelauu v LIENH YIPaBJICHHs — aHTEHHA.
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[TpuemHBIN y3en: aHTEHHA — TBEPOTEIb-
HBIN yCUITUTENb — ITpeoOpa3oBaTeb — Je-
TEKTOP — TBEPIOTEIILHBIA PETHCTPATOP.
YerpolicTBa r1o6anbHON HaBUTAITUN

I'JIOHAC,GPS u np.
Hroro 3a cemectp 12 12 8 40 72
Hroro 12 12 8 40 72

5.2. Conep:xanue pa3aesioB AMCUMILIMHBI (110 JeKIMSAM)
ConeprkaHue pa3iesoB TUCIUILINH (TI0 JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue paseioB JUCIUILIAH (TI0 JISKIIHSIM)

A v o
= 4 E
Q S 5
g o 5
O
HasBanus paznenos Coneprkanue pas3ienoB JUCLUILIMHEI 110 JIEKIHAM zF &5
o S E
= g =
2 o 2
= o
3 cemecTp
1 ba3zoBbIe pIeMEHTHI OOuIuii MoaXoa K CO3JaHUI0 0a30BBIX AJIEMEHTOB B 2 IIK-6, IIK-
MHKPOBOJHOBBIX MHUKpPOBOJHOBOM Jnana3zoHe. Oco0eHHOCTH KOHCTpPY- 7
YCTPOICTB U AaHTEHH. HUPOBaHUsI MUKPOBOJIHOBBIX aHTeHH.[Ilmockue aHTeH-
[Tepexoap! Mmex Ty HBIE CUCTEMBI, UX XapaKTePUCTUKH
a3JIMYHBIMHU
pas TUIIAMU Hroro >
HaNpPaBIISIOLUIUIX
cTpyKTyp. bazoBsie
3JIEMEHTHI COTIIACOBAHMS.
Jlenutenu (CyMMaTophl)
MontHocTH. KonbiieBbie
MOCTOBBIE YCTPONCTBA.
Hampasnennsie
OTBETBUTENN. DUIIBTPHI
CBY u KBU.
2 Vrpasisroniue ®a3opamarenu.llepekatoyaTenn 1 KOMMyTaTOPbI- 2 IIK-7, 11K-
ycrpoiicts CBY. [Ipumenenue ¢peppuTOB U APYrUX MaTepUaIoB C aHU- 8
dazoBpaniareny. 30TPONHBIMU CBOMCTBAMM ISl CO3JJaHMsI HEB3aUMHBIX
[lepexntouarenu u MHUKPOBOJIHOBBIX YCTPONCTB
KOMMYTaTOpPb
OMMYyTaTOpE! Hroro
3 TBepaoTenbHbIE dusnueckre NPUHIUIEI QYHKIIMOHUPOBAHUS BaKyyM- [IK-7, IIK-
TeHepaTopbl (YCUIIUTEIHN) |HBIX aKTUBHBIX 3JIEMEHTOB. TBEpIOTE/IbHbIE AaKTUBHbIE 8
CBU. I'enepatopsl cBeTa. | MUKPOBOJHOBBIE ycTpoicTBa. [loaxoas! k Teopuu u
npaktuku co3ganusa CBY reneparopoB cBera.
Hroro 2
4 MUKpOBOJIHOBBIE U Teopus u npakTrka pa3paboTKU MUKPOIIOIOCKOBBIX U 2 [IK-6, I1K-
LI[E€JIEBBIC AaHTCHHBI U LIEJIEBBIX aHTEHH. MUHUATIOPHBIE AaHTEHHBIE PEILET- 7, IIK-8
AQHTCHHBIE PELIETKU KH.AKTHBHBIE AHTEHHBIEC PEILIETKH
Hroro
5 Munmnartopusie CBY Teopus 1 mpakTHKa pa3pabOTKU MUKPOMOIOCKOBBIX U IK-7, TIK-
YCTPOICTBA C IIEJIEBBIX AaHTCHH. MUHUATIOPHBIE AHTEHHBIE PEIIET- 8
npumenenneM LTCC- KH.AKTHBHBIE AHTEHHBIE PEIIETKH
TEXHOJIOTHH Hroro 2
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6 KommuekcHeie
MHUKPOBOJIHOBBIE Y3J1bI U
yCTpoKcTBa (TIPUMEDPHI).
[Tepenaronuii y3ei:
TBEPIOTEIbHBIN
TeHepaTop — JIMHUU
nepesayu v nenu
yIpaBJICHUS] — AaHTEHHA.
[TpuemusIii y3en:
aQHTEHHA —
TBEPIOTEIbHBIN
YCUJINTENb —
npeodpazoBaTenp —
JETEKTOp —
TBEPIOTEIbHBIN
perucTparop. YCTponcTaa
ro0anbHON HaBUTALUU
I'JIOHAC,GPS u np.

[Tepenaronuii y3ein: TBEpAOTEIbHBINA FEHEPATOP — JIH-
HUU TIepeaayuu U [enu yrpaBieHus — aHTeHHa. [Ipu-
€MHBIN y3€lI: aHTeHHA — TBEPOTEIbHBINA YCUITUTENb —
peoOpa3oBaTellb — JETEKTOP — TBEPOTEIBHBIN peru-
ctparop.YcrpoiictBa rimodanpHoN Hapuramuu [ JIO-
HAC, GPS u np.

2 I1K-6, TIK-

Htoro

Hroro 3a CEMCECTP

12

5.3. Paznenbl AUCHUILUIMHBI U MEKIUCIMIVIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIOIMIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIECTYIOIUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

HawnmenoBanme JUCITUITIINH

Ne pa3nenoB jaHHON TUCIMIUIMHBL, I KOTOPBIX HEOOXOIUMO
M3y4eHHE 00ECIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH

1 2 3 4 5 6
[IpenmecTByronme AUCHUTUIMHBI
1 KoHCTpyKTHBHBIE METO/IBI OOecTeye-
HUS HaJIEKHOCTU OOPTOBOM KOCMUYE- + +
CKOM paguoaniapaTypsl
2 MUKpOBOJHOBBIE aHTEHHBI U YCTPOM- n n
CTBA CBEPXBBICOKOM YaCTOThI
3 IIpoeKkTHupOBaHUE U TEXHOJIOTHS JIEK- . "
TPOHHON KOMITOHEHTHOM 0a3bl
4 DnexTpoMarHuTHasi COBMECTUMOCTD B
KOHCTPYKIIHSIX OOPTOBOM KOCMHYECKON + + +
paauoanmapaTypsl
[Tocnenyromue TUCIUITITUHBI

1 Hayuno-uccrnenoBarenbckas padora n n
(paccpen.)

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSITHIi
CoOTBETCTBHE KOMIIETCHIMH, (POPMUPYEMBIX NPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETECHIIUH, (POPMUPYEMBIX MPH U3yYCHHU AUCIUIUTHHBI, U BUOB 3aHS -

TAN

Bunnl zanstui

DopMBI KOHTPOJIA
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Kommerenmmn
Jlex

[Ipak. 3an
JIa6. pao.
Cam. pab

=
N
(o)
+

_|_
_|_

Omnpoc Ha 3anaTHsX, Tecr,
OT4er 1o MpaKTHYECKOMY
3aHATHUIO

ITK-7 +

+ + + OtyeT no nabopaTopHoOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect, OTueT 1o npakTHye-
CKOMY 3aHSITHIO

ITK-8 +

+ + OtyeT mo nabopaTopHOi pa-
6ote, Onpoc Ha 3aHATHUSX,
Tect, OTUeT 1o MpakTHye-
CKOMY 3aHSTHIO

6. UnTepakTuBHBIC MeTOABI M (POPMBbI OPraHU3ANMHU 00yUEeHHUS
He mpenycmotpeno PVYII.

7. JlabopaTtopHble padoThl

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHO B Tadmmue 7.1.
Tabmuma 7.1 — HammeHnoBaHue 1ab0paTOpHBIX paboT

3 z S
3 = =
Z 2 5
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX padoT zF &5
S 2 :
> o =
e e g
= o
3 cemectp
4 MUKpOBOJIHOBBIE U HccnenoBanue B3aMMHBIX U HEB3AUMHBIX YCTPOWCTB 4 [1K-7
BbIC AHTEHHBI U
TIIIICBRIC AHTE HccenenoBanne MacCUBHBIX MUKPOIIOJIOCKOBBIX 4
AQHTCHHBIE PELIETKU o
YCTpOICTB
Hroro 8
Hroro 3a cemectp 8
8. [IpakTHYeckue 3aHATHA (CEMUHAPBHI)
HanmMeHnoBaHnue npakTUUeCKUX 3aHATHN (CEMHUHAPOB) MpUBEIeHO B Tabmmie 8.1.
Ta6mua 8.1 — HaumMeHoBaHUe MPAKTUYECKUX 3aHATHH (CEMHUHAPOB)
8 Y =
I -
3 = =
Z = 5
HasBanus paznenos HaumeHoBaHMe MpakTUUECKUX 3aHATUHN (CEMHHAPOB) ZF &5
- 2 &
= a2
al e g
= S
3 cemectp
1 ba3oBblie Ar1eMEHTHI O61ue Bonpockl pabOThI U pacueTa reHEpPaTopoB U 3 [IK-7, IIK-
MHKPOBOIHOBBIX yeunuteneid CBY 8
WCTB M aHTEHH.
yeTpoHuce aHTe Hroro 3
[Tepexonpl mexay
Pa3IMYHBIMH TUIIAMU
HaNpaBJIAIOIUX
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cTpykTyp. bazosrie

3JIEMEHTHI COTJIACOBAHMSL.

Jlenutenu (CymMMaTopsb)

MoIHocTH. Konbliessle

MOCTOBBIE YCTPOICTBA.

Hamnpasnennsie

oTBeTBUTEIH. DUIBTPHI

CBY u KBU.

2 Yupagpistoiue Pacdet KIMCTPOHHBIX T€HEPATOPOB U YCHIIMTENECH 3 [1K-6, I1K-
yctporicts CBY. CBY 7
®dazoBpallareiu. Hroro 3
[TepexmrouaTenu u

KOMMYTAaTOPBI

3 TeepnoTenbHbIE Jlammnbl Oerymieit u o6paTHO# BOHBI. TeopHs u pacueT 2 [IK-7, IIK-
TeHepaTophl (YCUIIUTENIH) |yCUIIUTEIeH U reHepaTopoB. 8

CBU. I'enepatopsl cBera. Htoro

4 MUKpOBOJIHOBBIE U [TpuGops! Tima — M. Teopust 1 pacyeT TeHEepaTOpPOB 2 [1K-6, TIK-
HIEeJIEBBIE AaHTEHHBI U CBUY. 7
AQHTEHHbIE PELIETKU Hroro 5

5 Munnartopusie CBY TBepnotenbHble akTHBHBIE ycTpolicTBa CBY. Pacuer IK-7, TIK-
YCTPOICTBA C TEHEPATOPOB U YCUIIUTENEH 8
npumenenneM LTCC- Hroro 2

TEXHOJIOTUH

Hroro 3a cemectp 12

9. CamocrosiTesqibHasi paboTa
Bunel camocTosTenbHOM paboThI, TPYAOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIUH IPEICTABICHbI B

Tabimie 9.1.
Tabmuma 9.1 — Buiel caMOCTOSTEIBHON pa0OThI, TPYIOEMKOCTh M JOPMHUPYEMBIE KOMIICTCHIIUN
8 =
= a4 =
: | i3
Bunrr camoctosTensHON & > ©
HazBanus pasnenos z = @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g =
a g
= S
3 cemectp
1 Ba3zoBble 351eMEHTHI IToaroroBka K mpaxkTuye- 3  |IIK-7, Omnpoc Ha 3ansaTHAX, OT-
MHUKPOBOJTHOBBIX CKHM 3aHSTHSAM, CEMHHA- [K-8 YeT 110 MPAaKTUYECKOMY 3a-
YCTPOICTB U aHTCHH. pam ustuto, Tect
Ilepexoanl Mmex
CPEXOZBI MEX Y [TpopaboTka JIEKITMOHHOTO 3
pa3IMYHBIMUA TUTIAMU MaTepuaa
HaNpaBJISIOLIUX CTPYKTYP.
BbazoBble amemMeHTHI Hroro 6
cornacoBanus. Jlenurenu
(cymmarTopbl) MOIIIHOCTH.
KonbueBsie MOCTOBBIE
YCTpPOMCTBA.
Hampasnennsie
oTBeTBUTETH. DUIBTPHI
CBY u KBU.
2 Yupagistolue [ToaroroBka k mpakTuue- 3 I1K-7, Onpoc Ha 3aHaTusx, Ot-
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yctpoiicts CBY. CKHUM 3aHSATUSIM, CEMHHA- I1K-6 YeT M0 MPAKTUUYECKOMY 3a-
dazoBpaniarenu. pam HATHIO, Tect
Ilepexmoarenm u [TpopaboTka JIEKITMOHHOTO 3
KOMMYTATOPBI
OMMYTaTop Martepuaia
UTtoro 6
3 TeepnotenbHbIE [ToaroroBka K npaxkTu4e- [IK-7, Omnpoc Ha 3ansTHsIX, OT-
TeHepaTopbl (YCUIIUTEIN) | CKUM 3aHATHIM, CEMHHA- I1IK-6 4eT 10 MPAKTUYECKOMY 3a-
CBU. I'enepatopsl cBeTa. | pam Hatuto, Tect
[IpopaboTka JIeKIIMOHHOTO 4
MaTepuana
HUtoro 7
4 MUKpOBOJIHOBBIE U IToaroroBka K mpaxkTuye- I1K-7, Omnpoc Ha 3aHsaTHAX, OT-
LIEJIEBBIE AHTEHHBI U CKHM 3aHATHSAM, CEMHMHA- [IK-6, 4eT 1o JJabopaTtopHoil pa-
AQHTEHHBIC PELLIETKU pam IIK-8 6ote, OTUeT No mpakTuye-
KOMY 3aHsTuI0, Tect
[TpopaboTka JIEKIMOHHOTO 3 CKOMY 3a fo, 1ec
Marepuaa
OdopmiteHre 0TIETOB 1O 5
JabopaTOpHBIM paboTam
OdopmiieHre 0TYETOB TIO 3
naboparopHbeIM paboTam
Hroro 14
5 Munmnartopusie CBY [ToaroroBka K npaxkTu4e- [1K-6, Omnpoc Ha 3ansTHsIX, OT-
yCTpOIicTBa € CKHM 3aHATHUSIM, CEMUHA- I1K-7, 4eT 10 MPAKTUYECKOMY 3a-
npumenenueM LTCC- pam [IK-8 HATHIO, Tect
TEXHOJIOTUH
CXHOIO [TpopaboTka JIEKIIMOHHOTO 3
MaTepuana
UTtoro 6
6 KommuiekcHbie [TpopaboTka TeKIHOHHOTO 1 [K-7 Ornpoc Ha 3aHATHAX
MHUKpPOBOJIHOBBIE Y3JIbI U | Marepuasa
yCTpoiicTBa (IpUMeEpBHI). Hroro 1
[Tepenaronuii y3ei:
TBEPOTEIbHBIN
reHepaTop — JUHUU
nepeadu v Lenu
yIpaBJeHHs — aHTEHHA.
[IpueMHBIN y3en: aHTEeHHA
— TBEPIOTENbHBIN
YCHJINTEND —
npeoOpazoBarenb —
JNETEKTOP —
TBEPJIOTETBHBIN
perucrparop. Ycrpoucraa
ro0anbHON HaBUTaLUU
I'JIOHAC,GPS u np.
Hroro 3a cemectp 40
Hroro 40
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
o MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
Omnpoc Ha 3aHATHIX 10 10 13 33
OtyeT no nabopaTopHOM 10 10 14 34
pabore
OTtuer 1o NpaKkTUIECKOMY 10 10 13 33
3aHATHUIO
Hroro makcumyM 3a nepu- 30 30 40 100
Oon
Hapacratomum nurorom 30 60 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 0aTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MIPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [1epecueT 6aI0B B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

baniel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuMabHON cyMMbI OansioB Ha naty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUMaIbHOM cymMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaONuUIe
11.3.
Tabmuua 11.3 — [lepecueT cymmbl OaJIJIOB B TPAAUIIMOHHYIO H MEXKAYHAPOAHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTAMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4ens xoportiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTEIBHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpecTaerio)
2 (HeYHOBIICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHGOPMALIMOHHOE O00ecTieYeHue TUCIUIIINHBI

12.1. OcHoBHas JUTEpaTypa
1. Awntenns! u ycrpoiictea CBY. Yacts 1. Yerpoiictea CBY: Yuebnoe nocobue / [locrak A. C.
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- 2012. 124 c. [DnextponHbIi pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/1219, nata 06-
pamenus: 15.05.2018.

2. Awntennsl u ycrpoiictBa CBUY. Yactp 2. AnTeHHBbL.: YuebHoe nocobue / [octak A. C. - 2012.
169 c. [DnexTponnslii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/1285, nara obpare-
Hus: 15.05.2018.

3. TIpubops! u yctporictea CBY, KBY u I'BY nuanazonon: Yuyebnoe nmocodue / Coxomnona XK. M.
- 2012. 283 c. [DOnexrponHbIit pecype] - Pexxum noctyma: https://edu.tusur.ru/publications/634, nara 00-
pamenus: 15.05.2018.

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Kocmuyeckue paguorexHuueckue cuctembl: YueOHoe nocodue / dynko b. I1. - 2012. 291 c.
[OnmexkTponHbIii pecypc| - Pexum poctyma: https://edu.tusur.ru/publications/1728, mara oOpaieHus:
15.05.2018.
2. . YcrpoiictBa CBY u antenns! / [lox pen. JI.U. Bockpecenckoro. U3n 2-e mon. u nepepad. —
M.: Paguorexuuka, 2006, 376 ¢ (Hanuuue B Oudmorexke TYCVYP - 21 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCOOUH

12.3.1. O0s3aTebHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. Ca3zonoB /.M. AuTtennsl u ycrpoiictea CBY. — M. : Beicmias mikona, 1988, 432 c. (nanuuue B
ounbmmoreke TYCVYP - 25 9k3.)

2. Awnrtennsl u ycrpoiictBa CBY: Metomudeckoe mocobue mo KypcoOBOMY MPOEKTUPOBAHUIO /
[Hoctak A. C. - 2012. 61 c¢. [OnekrponHsii pecypc] - Pexum  npocryna:
https://edu.tusur.ru/publications/1204, nata o6pamenus: 15.05.2018.

3. Awntennsl u yctpoiicta CBU: Meronuueckoe nmocodue mo caMocToATeIbHOM paboTe cTyaeH -
toB / Iocrak A. C. - 2012. 13 «c¢. [Dnekrponnsiii pecypc] - Pexum nmocrtyma:
https://edu.tusur.ru/publications/2268, nara o6pamenus: 15.05.2018.

4. TexHuueckas dJIEKTpoAUHaAMUKa, OCHOBBI 3JEKTPOAUHAMHUKHA M PACIpPOCTPAHEHUE PAJHO-
BOJIH, AHTEeHHBI U ycTpoiictBa CBY: JlaGoparopuslit npaktukyMm / Koporonos B. C., Kosnos B. I'., Illo-
crak A. C. - 2012. 137 c¢. [DOnexkrponHbii  pecypc] - Pexum  mgoctyma:
https://edu.tusur.ru/publications/1319, nara o6pamenus: 15.05.2018.

5. AmnrenHsl u ycrpoiictBa CBY: Yuebnsbiii npaktukym / Koznos B. T - 2012. 68 c. [DnekTpoH-
HBII pecypc] - Pexum nocrtyna: https://edu.tusur.ru/publications/1433, nara obpamenus: 15.05.2018.

6. Texuuueckas snexkTpoarHaMuKka: Y4eOHblil npaktukym / Koporonos B. C., Koznos B. I, Illo-
crak A. C. - 2012 159 ¢ [OnekTpoHHBIi  pecypc] -  Pexum  goctyma:
https://edu.tusur.ru/publications/1320, nata o6pamenus: 15.05.2018.

7. OcuoBbel CBY snextponuku: CO0OpHHK 3a/1a4, BOIpocoB U ynpaxHenuii / Cokomnosa XK. M. -
2012. 123 c. [DnextponHHBIA pecypc] - Pexum moctyna: https://edu.tusur.ru/publications/858, mara 06-
pamenus: 15.05.2018.

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMS 1JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
MHBAJIMI0B

Y4eOHO-MeTOqMUECKe MaTeprabl ISl CAMOCTOSTEIBHON M ayTUTOPHOW paboThl 00ydarommxcs
U3 YKCiIa JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10POBbSl 1 MHBAIMIOB MPEAOCTABISIOTCS B (OopMaXx,
aIalITUPOBAHHBIX K OTPAaHMYEHHUSIM UX 3/I0POBbSI M BOCIIPUATHUS HH(DOpMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHusI:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMICHHBIM MIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

JI1s1 1ML ¢ HApyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (popme.

12.4. IlpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALHOHHBIE CIIPABOYHBIE CHCTEMbI
1. IIpodeccuonanbhble 6a3bl JaHHBIX, JOCTYI K KOTOpbIM odopmieH oudanorekoir TYCYPa B
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TEeKyIMii  MOMEHT  BpeMeHH. CHOHCOK  JOCTYyNHBIX  0a3  JaHHBIX CM. 1O  CCBUIKE:
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPAaMMHOe o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

Jlaboparopusi paauo3aeKTPOHUKU

yueOHast ayIuTOpHUs JUIS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayITUTOPHS JIsI TIPOBE -
JEHUS 3aHATHI MPAKTUUECKOTO THUIIA, yuyeOHas ayTuTOPUs AJsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI JIJIsl TPOBEJCHMSI 3aHSATUI CEMHUHAPCKOTO TUTIA, TIOMEIICHHE JIJISl KypCOBOTO MPOCKTH -
poBaHUA (BBIMOJHEHUSI KypPCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTIbHBIX
KOHCYJIbTAIINM, MIOMEIIIEHUE TSI TPOBECHHS TEKYIIIEr0 KOHTPOJIS U MMPOMEXKYTOUYHOU aTTeCTalliH, IoMe-
[IEHHE U CaMOCTOSATENBHON paboThI

634050, Tomckast obnactsb, T. Tomck, Jlenuna npocnexr, a. 40, 402 ay.

Ornucanune UMeroIerocs 000pyI10BaHUS:

- Boarstmerp GMD-8246 (5 mit.);

- Paboune cranmmu Ha 6aze kommnberoTepa Intel Pentium (2 mT.);

- MapkepHas nocka;

- BonmstmeTp GDS-8065 (2 mit.);

- Ocmmnorpadg GDS-806S (2 mit.);

- Ocmwmnorpad GDS-620FG (5 mit.);

- Uctounuk nutanus MPS-3002L (2 mit.);

- YyeOHnas nabopatopHas ycTaHOBKa « Teopust 31eKTpudecKon CBA3W» (2 IIT.);

- Yactotomep FS-7150 Fz Digital (5 mrt.);

- I'enepatop GFG-8250A (4 mt.);

- Makerst YMIIK-80 (4 mit.);

- I'eneparop I'CC-93/1 (2 mit.);

- Ananmmsatop criekrpa GSP-810 (2 mrt.);

- KommuiexT cnenuaan3upoBaHHON yueOHOM MeOen;

- Pabouee mecto npenogaBares.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne J1JIs J1adopaTopHbIX padoT

JlaGopaTopust IpOEKTUPOBAHUSI MUKPOBOJTHOBBIX YCTPONCTB

yueOHasi ayuTOPHs ISl TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOPHs Ul IPOBE-
JIEHUS 3aHSATHI MPAKTUYECKOTO THUIA, yuyeOHas ayIuTOpHs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayuTopus Il MPOBEICHHS 3aHATUH CEMHHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOJHEHUS KypCOBBIX padoT), MOMEIIEHUE ISl TPOBEACHUS TPYIIOBBIX U MHAMBHUIYaTbHBIX
KOHCYJIbTAlLlUi, IOMEIEHUE JUIsl TPOBENEHHS TEKYILErO KOHTPOJIA U IPOMEXYTOUYHOU aTTecTalluy, oMe-
[IEHHE IS CAaMOCTOSTEIBHON paboThI

634050, Tomckast o6macts, 1. Tomck, JlennHa npocrekT, a. 40, 405 ayn.

Ornucanue UMerIerocs 000pyIOBaHUS:

- [Tanopamusie n3meputenu KCBH;

- 'eHepaTop cUrHanioB BEICOKOYACTOTHBII;
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- U3meputenbubie nuHuu P1-36, P1-3;

- HampaBnieHHbIe eTEKTOPHI KOAKCHATIbHBIE;

- Komriekt pymopHbIX aHTEHH;

- ®eppuTOBBIC BEHTUIIU: BOTHOBOAHbIE, KOAKCHAJILHBIE,

- KoMIiekT BOTHOBOHBIX U KOAKCHATBHBIX HArPY30K;

- ATTeHI0aTOpBbI, TEPEXOIbl, PA3bEMBI U JIp. TaCCUBHBIE ycTpoiicTBa CBY,
- 3mepuTenb KOMIUIEKCHBIX K03 duienToB nepenaun P4-23;

- 'eneparopsl curnanoB BeicokoyacToTHbie: ['4-80, 1'4-81, ['4-82;
- Kommutekt cienmanuzupoBanHoi yueOHoOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHOe obecnieueHue He TpeOyeTcsl.

13.1.4. MaTrepuajibHO-TEXHMYECKOE U IPOrPaMMHOe odecreyeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIaccChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacts, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000pyIOBaHUSA:

- yueOHasi meOelb;

- komnetoTepsl kinacca He Hwke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MatepuabHO-TeXHHYECKOe o0ecriedyeHre JUCIUIIIHHBI J1JIs1 JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI M HHBAJIU/0B

OcBoeHME IUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSMHU 3JI0pPOBbS U MHBAIMJIAMU
OCYUIECTBIISIETCA C UCIOIb30BAaHUEM CPEJICTB 00yUEHHsI OOILEro U CIelUaaIbHOTO Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ OOYYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MIPeyCMOTPEHO UCIOJIb30BaHUE 3BYKO-
YCWJIMBAIOLLEH anmnapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Ipuema/nepesa-
4y yyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (hopMax, MOOMIIBHOM CUCTEMBI ITpenoiaBaHus i 00YJaroLIXC s
C MHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHON CUCTEMBI. Y4eOHasi aymuTOpUs, B KOTOPOUM 3aHUMAIOTCS
oOyyarolecs: ¢ HapyllIeHHEM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOM, FJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JIEKLIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MIPOCMOTPa yAaJIEHHBIX O0BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) MpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTpA.

[Tpu 3aHATUAX C 0OYy4YaIOIIUMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeJIbHOIO aNnapara HCIOJb-
3yIOTCS albTepHATUBHBIE YCTPOHCTBA BBOJIA MH(OpMALIMY U IpyTHe TEXHUUYECKUE CPENICTBA ITpreMa/nepe-
Jauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs! ISl JIr0/Iel ¢ MHBa-
JUAHOCTBIO.
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14. Ouenoqnme MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aliuu U3y4cHus
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
Jnis onleHKH cTenieHr C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JHCLUUIUIMHON
KOMIICTCHITUI MCTIOJIB3YIOTCS OLIEHOYHBIE MaTepUalibl B COCTARBE:

14.1.1. TecToBBI€ 3a7aHUA

1. g yero HyXeH IMpouecc NeTeKTUpOBaHUs? A. JUIsl epeiayd CUrHajia Ha OOblIue paccTos-
Hust; b. Ui oGHapyxenus oobexToB; B. Jlns BeLaeeHus HU3ko4acToTHOTrO curnana; I'. Jlns npeobpazoBa-
HUSl HU3KOYaCTOTHOIO CUTHAaJa.

2.Kak yBenn4uTh 4acToTy KojebaTeabHOro KoHTypa? A. HaJl0 yMEHBUIMTh EMKOCTh KOHIECHCATOpa
U YBEIMYUTh MHAYKTUBHOCThH KOJIE€OATEIBbHOTO KOHTYpa; b. Ha/lo yBeIMUUTh €MKOCTh KOHJEHcaTropa U
YMEHBIINTh HHAYKTUBHOCTh Koje0aTeabHOro KoHTypa; B. Hano yMeHbIINTE U €MKOCTh KOHJIEHCATOpa, U
MHAYKTUBHOCTh KosiebarenbHoro koHTypa; I'. Hamo yBennuuth M eMKOCTh KOHJEHCATOpa, U MHAYKTUB-
HOCTb KOJI€0aTeIbHOTr0 KOHTYPA.

3.IIporecc m3MeHEHHsI BHICOKOYACTOTHBIX KOJICOAHUM C MOMOIIBIO KOJNEOAHUN HU3KOW YacTOTHI,
HazbIBaeTcs. .. A. monymsanus b. paguonokanus B. JlerektupoBanue I'. CkanupoBanue

4.25eKTpOMarHUTHBIE BOJHBI SABISIIOTCS... A. nonepeunbiMu b. mpogonsabiMu B. M nonepeunsr-
MU U IPOJIOJIbHBIMUA OTHOBPEMEHHO

S.IIponecc BplIeneHUsI CUTHANIA HU3KOM 4acTOThI Ha3bIBaeTcCs.... A. monyisuus b. paguonokanus
B. lerextupoBanue I'. CkanupoBanue

6.ITo kakoit opmyne onpenensiercs paccrosiaue 10 00bekToB? A. R=2ct b. R=uvt/2 B. R=ct/2 T..
R=2v 7. Ilepenaua 3BykOBOTr0O CUTHajia Ha OOJBIIKE PACCTOSHUS OCYLIECTBISAETCS... A. HEMOCPEICTBEH -
HOM Tepeayueii 3ByKOBOTO CUTHaIA 0e3 Kakux-J1u0o0 rmpeoOpa3oBaHuii; b. ¢ TOMOIIBIO0 JETEKTUPOBAHHOTO
curHaina; B. C noMo1ipt0 MOAEIMPOBAaHHOTO CUTHAJIA.

8.IIpsimast, neprneHaUKy/sIpHas COBOKYIHOCTH TOYEK paBHOW (hasbl, Ha3bIiBaeTcs... A. iydom b.
¢dbponToM BonHbI B. BoTHOBO# MOBEpXHOCTHIO

9.Ilpouecc oOHapyxkeHHs OOBEKTOB C MOMOIIbIO PaJHOBOJIH, Ha3bIBaeTcs... A. ckaHupoBaHue b.
paguonokauus B. Tenesemanue I'. Monyisauusa [I. nerexktuposanue

10.C noMoI11pt0 KaKoro ycTpoicTBa MOKHO IMOJYYUTh 3JIEKTPOMAarHuTHbIE BOJIHBI? A. paauonpu-
emHuk b. TeneBuzop B. Konebarenbubiit KOHTYp I'. OTKpBITHINA KoeOaTenbHbIi KOHTYP

11.CoBOKYIHOCTb TOYEK OJMHAKOBOM (pa3bl Ha3bIBaeTcs... A. 1ydoM b. BOITHOBOI MOBEPXHOCTHIO
B. ®poHTOM BONIHBI

12.DpoHT BOIHBI — ATO... A. MOCJEIHSAS BOJIHOBAs IOBEPXHOCTH b. J1t00ast BOIHOBAsI IOBEPXHOCTh
B. IlepBas BoaHOBAasi IOBEPXHOCTh

13.CoBOKYITHOCTb TOYEK, /10 KOTOPBIX JOILIO BO3MYILEHUE K MOMEHTY BPEMEHH t, Ha3bIBACTCH. ..
A. myyoMm b. pponTom BosHbI B. BosHOBOI MOBEpXHOCTHIO

14.Hecet nu MoaymupoBaHHbIN curHai uHdopmanuoo? A. 1a, HO Mbl ee He BocpuHuMaeMm; b. na,
Y MBI MOKEM €€ BOCIIPMHMMATh HEMIOCPEACTBEHHO opraHamu ciyxa; B. Het

15.Kak pabortaet mepenaromias 4actb paauosnokaropa? A. pabortaer moctosHHO b. oTkitouaeTcs
CaMOIIPOU3BOJILHO B Jit000e BpeMs B. OTkitouaeTcs cpa3y nocie nepeaadu CUraana

16. DnexTpoMarHuTHbIE BOJIHBI PACIPOCTPAHSIOTCA CO CKOPOCTHIO, paBHOM... A. ¢ moboii b.
3*108 mm/c B. 3*108 xm/c I'. 3* 108/c

17. IToaynpoBOTHUKOBBIM TTPUOOP C ABYMs MEpexXoaMu U TpeMs U 0oJjiee BHIBOJAMHU HA3bIBACT-
cd... Jnon Tpuon bunonspHelil TpaH3UCTOP

18. He cymecTtByeT cxembl BKJIIOUeHHs OurosisspHoro tpansuctopa. C obmum smutrepom C 00-
et 6a30ii C 061IUM KOJUIEKTOPOM.

19. BpIxoq 351€KTPOHOB 32 MpEJEbl MOBEPXHOCTH BEIIECTBA MO JECHCTBUEM H3JTYyYCHHS Ha3bIBa-
etcs... Buemnuit poroapdext Buyrpennuit potoaddexr [Ipunyaurensusiii porosdhdexr.

20. Ilpym Kakux yCIOBHSAX YCWIMTENb IpEBpamaercs B aBroreHeparop: llpm momokurenbHOU
oOparHo#t cBs3u [Ipu oTpurarensHoit o0patHoii cBsi3u [Ipu 0OpatHO¥ cBsi3u paBHOH |

21. DAEKTPOHHOE YCTPONCTBO, C TOMOIILI0 KOTOPOTO OCYIIECTBIIAECTCS MPE0OPa30BaAHUE SHEPTUH
MOCTOSIHHOTO TOKA B SHEPIHIO MEPEMEHHOTO TOKA Pa3IndHON (pOPMbI Ha3bIBACTCS: YCUIINTENEM HOCTOSH -
HOTro ToKa Brinpsimutenem nepeMeHHOro Toka ['eHepaTopoM AieKTpUuecKuX KojaeOaHui

22. Yro Takoe Tpurrep? MMiynabCHOE yCTPONCTBO, UMEIOLIEE ABA CTOMKUX COCTOSIHMSL, B KOTOPBIX
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OH MOXET MpeObIBaTh KaK YTOIHO JI0JITO YCTPOHCTBO, UMEIOIIEE JIBA CTOWKUX COCTOSIHUS, B KOTOPBIX OH
MOJKET NMpedbIBaTh KaK YroAHO A0iro MMmyiabcHOe yCTpoicTBO, UMEIOIIIEe IBa CTOMKUX COCTOSTHUS

23. IlupoBblie ycTpoiicTBa, HOCTPOESHHBIE HA OCHOBE TPUITEPOB U MpeTHA3HAYCHHBIC 11 YMEHb-
HIEHUSI YacTOThl MMIYJIbCOB B LEJIO€ KOJIMYECTBO pa3, HaszbIBalOTCA: Jlemurenn yacTtorel CyMMaTophl
Peructpsl

24. KpaTtkocpoyHoe OTKIIOHEHUE (PU3UIECKOTo MPOoIecca OT YCTAaHOBJICHHOTO 3HAUYCHUS HA3bIBACT-
cs... Curnan MadopmatuBHOCTs MIMITyIIBC

25. YcTpoilcTBO MpeaHa3HAYEHHOE ISl OTKPBITUSI WM 3aKPBITUS KaHAIa, IEPEIAOIIero SHEPTUI0
HazbiBaeTcs. .. Kommyrarop Kirouesoit anement Jlemudparop

26. Kirou, UMeronuii HyJIeBO€ COMPOTUBIICHUE B 3aMKHYTOM COCTOSIHUM M O€CKOHEYHO OOJIBIIIOE
COIIPOTUBJIEHUE B PA30MKHYTOM COCTOSIHUU HA3bIBACTCS... YCWINTENIbHBIN Peanbubiii MneanbHbiin

14.1.2. Bonpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
ba3oBble 351eMeHThl MUKPOBOJIHOBBIX YCTPOMCTB U aHTeHH. lepexonpl Mex 1y pa3inuyHbIMU THIIA-
MU HalpaBJAOMUX CTPYKTYp. ba3oBble snemMeHThl cornacoBanus. Jlenurenu (CymMMaTopbl) MOLTHOCTH.
Konbuessie MocToBbie ycTpoiicTBa. Hampasiennsie orBerButenu. @uinstpsl CBY u KBY.

14.1.3. Tembl OIPOCOB HA 3aHATHUAX
Ilepexonpl MEXy pa3IMYHBIMU TUIIAMU JIMHUN
[TpuHLIMITBI MUHUATOPU3ALIUN
Mexanuueckue ¢azoBpaiarean
OcobenHocTH nMUTaHus renepaTopos cBY
JIuneliHble aHTEHHBIE PELIETKU

14.1.4. Tembl 1a00paTOpHBIX padoT
HCCJ’IG}IOB&HI/IG B3aMHBIX W HEB3aMMHBIX yCTpOﬁCTB HCCJ’IG}IOB&HI/IC MaCCUBHBIX MHKPOIIOJIOC-
KOBBIX YCTPOMCTB

14.1.5. Bonpocsl nugdepeHIIUPOBAHHOIO 3a4eTa

Knaccudukamnus nepexofoB U UX OCHOBHbIE (DYHKIMH. 2. CBEpXIIMPOKONOIOCHBIE ePEeXO/Ibl N
Nepexo/ibl C HEMOCPEICTBEHHBIM raJIbBAaHUYECKUM KOHTakTOM. 3. LlupokoronocHble nuielihHbIe mepexo-
nel. 4. lneidusnii Tpanchopmarop. 5. [To0CKOBBIE ASNMUTENN MOUTHOCTH (CyMMAaTOpbl) MOIIHOCTH. ©.
“3omoteie” pe3uctuBHbIe AenuTenu. 7. IlonockoBo-mieneBeie MocThl. 8. lllneiidHble HanpaBieHHBIE OT-
BeTBUTENH. 9. KBamparypHele HampaBieHHble oTBeTBUTENU. 10. MeToauka mpoeKTHpoBaHHEe (QHUIBTPOB.
11. ®unpTpel HA OCHOBE MOJOCKOBBIX U MOJIOCKOBO-IIIEIEBBIX PE30HATOPOB. 12. OUIBTPHI HA OCHOBE M -
ANEKTPUUECKUX pe30HATOPOB. 13. OUIbTPEI HA OCHOBE (DEPPUTOBBIX pe30HATOPOB. 14. OUILTPHI HA OCHO-
Be O0OBEMHBIX MHTETPATBHBIX cxeM. 15. OOmme cBeneHus o ¢dazoBpamaTensx u ux kiaccupukanus. 16.
dazoBpaniareny Ha MOJOCKOBO-IIENEBBIX JUHUAX. 17. [IpuHIUIBI pabOThl MUKPOBOJIHOBBIX TBEPAOTEINb-
HBIX (OUOJHBIX) reHepaTopoB. 18. [IpuHIMIBI padOThl MUKPOBOJIHOBBIX TBEPAOTENbHBIX (IUOJHBIX) YCHU-
nutenen. 19. CBY renepatopsl cBeta. 20. Munnattopasie CBY ycrpoiictBa ¢ mpumenenuem LTCC-tex-
Hosoruu. 21. Ilpumepsl nepenarommx KOMIIEKCHBIX MUKPOIIOJIOCKOBBIX yCTpoicTB. 22. Ilpumeps! nmpu-
€MHBIX KOMILIEKCHBIX MUKPOTOJIOCKOBBIX YCTpOMCTB. 23. Ympasistomue (yrnpasisieMble) KOMIIEKCHbIE
MUKPOBOJIHOBBIE YCTPOHCTBA. 24. MUKPOBOIIHOBBIE U IIEJIEBbIE AHTEHHBL. 25. AHTEHHBIE PEIIETKHU.

14.1.6. Tembl caMocTOATEJIBHBIX PA0OT
—  Mununattopasie CBY MUKpOCXEMBI
— Ilepexons! Mexay pa3aIuYHbIMYU TUIIAMU JIMHUN
—  [IpuHIMIBI MUHHATOpU3AIINH
—  OcobenHocTtu nuTanus reaeparopos cBU
— JIuHeliHbIE aHTEHHBIE PELIETKU
— Mexanudeckue ¢azoBpaiarenn
—  IIMPOKOIOJOCHBIE aHTEHHbI

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMU
310PpOBbS U UHBAJIUA0B
I[J'IH JiiI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbSA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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