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

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA TV CHUTIMHBI
OCHOBBI NPOEKTHPOBAHUS MUKPOBOJIHOBBIX YCTPOHCTB

VYpoBeHb 00pa3oBaHus: BbIcIee 00pa3oBaHue - fakajgaBpuaT

Hanpasnenue noarorosku / crienuanbHOcTh: 11.03.03 KoncTpynpoBaHue ¥ TEXHOJIOTHSA 3JIEKTPOHHBIX
CpelcTB

Hampasnennocts (npoduns) / cnennanuzanusi: KoHcTpynpoBaHHue M TEXHOJIOTHSI HAHOIJIEKTPOHHBIX
CpelcTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

Kadenpa: KYJIP, Kadenpa koncTpyupoBaHusi y3J10B U JeTajiell paguo3JeKTPOHHOM annapaTypbl
Kypc: 4

Cemectp: 7

Y4eOus1ii man Habopa 2015 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 56 56 4acoB
3 Bcero aymuTopHbIX 3aHATHN 92 92 4acoB
4 CamocTosiTenbpHas padboTa 52 52 4acoB
5 Bcero (0e3 ax3aMeHa) 144 144 4acoB
6 IToxroroska u cmada sK3aMeHa 36 36 4acoB
7 OO0m1as Tpy10EMKOCTh 180 180 4acoB
5.0 5.0 3.E.

OK3aMeH: 7 cemecTp

Tomck 2018
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Paccmorpena u onoOpena Ha 3acenanuu kadeapsl
npotokos Ne 207 ot « 15 » 6 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 (crienanbHOCTH) 11.03.03 KoHCTpyHpOBaHHE W TEXHOJIOTHS AJICKTPOHHBIX CPEJCTB, YTBEPKICH-
Horo 12.11.2015 ropa, paccmorpena u onoOpena Ha 3acemanun kadenper KVIP «  »

20 roma, mpotokois Ne

PazpaboTuuk:
Houent xad. KY/IP

3aBenyronmii o0ecnieunBaromeii kad.

KV]IP

C. A. Aptuies

A. T. Jlommnos

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PK®

3aBeAyIOIHi BRITYCKAIOIICH Kad.

KV]IP

OKCIIepTHI:

[Ipodeccop kadenpsl KOHCTpYHUpPOBa-
HUS y3J10B U JIeTallel paJnodJieK-
TpoHHOI anmaparypsl (KY/IP)

IIpodeccop kadenpsl KOHCTPYHPOBa-
HUS y3JI0B U JAETAJIEH paguodJIeK-
TpoHHOH armaparypsl (KY/IP)
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[. B. O3epkun

A. T Jloummnos

H. JI. Mantotun

C.T. Exauun



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{ens MUCHUIITMHBI COCTOUT B MOATOTOBKE K pa3pabOTKe, UCCIAEAOBAHUIO U DKCIUTyaTaI[uu MPUOO0-
POB U YCTPOWMCTB MHUKPOBOJHOBON TEXHHKH HAa OCHOBE H3Yy4eHHUs 0a30BBIX (PH3UUECKUX MPHUHIIUIIOB
(YHKIIMOHUPOBAHKS OCHOBHBIX MHUKPOBOJIHOBBIX YCTPOMCTB M MOJCIIMPOBAHUS WX XapPaKTEPUCTHK C UC-
MOJIb30BAaHUEM CTaHAAPTHBIX MAKETOB aBTOMATU3UPOBAHHOTO MTPOESKTUPOBAHUS

1.2. 3agaun IMCHMIIINHBI
—  M3y4Y€HHE OCHOB TEOPUHU PACIPOCTPAHECHUS PATUOBOIIH
—  MOJeIUpoBaHUE 0OBEKTOB MUKPOBOJIIHOBOH TEXHHUKH M TIPOIIECCOB B HUX
— mpuoOpeTeHHe HaBBIKOB PabOTHI C MaKeTOM aBTOMATH3MPOBAaHHOTO MpoektupoBanus AWR
Design Environment

2. MecTo nucuuiiuebl B cTpykrype OIIOII

Jucuuminaa «OCHOBBI MPOEKTUPOBAHHST MUKPOBOIHOBBIX ycTpoiicTBy» (b1.B.JIB.6.1) otHOCHTCS
K OJioKy 1 (BapuaTuBHas 4acTb).

[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B nIpodeccuro, VIHTerpanpHble yCTpOicTBa paguonIeKTpoHNKH, KoMIIbIoTepHOE MOIEIMPOBaHKE IIPOLIEC -
coB B POC, Teoperndyecknue OCHOBBI 3JIEKTPOTEXHUKH, DKCIIEPUMEHTAJIbHBINA aHAIN3.

[TocnenyromumMu  ITUCHUIUIMHAMU SIBISIOTCS: ABTOMaTH3UpOBaHHOE mpoektupoBanue POC,
KoHcTpynpoBaHue U TEXHOJIOTUS MUKPO- M HAHORJIEKTPOHHBIX CPEJCTB.

3. TpeGoBanus K pe3yJibTaTaM OCBOCHMS JUCUMIIIIMHbI

[Tponecc n3yyeHus JUCUMIUIMHBI HapaBieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIETSHIUI:

— IIK-1 crnocoOHOCTBbIO MOAETHPOBATh OOBEKTHI U MPOLECCHI, UCIOIb3Ys CTAH/IAPTHBIE MAKETHI
aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUS U HCCIIEAOBAHUS;

B pesynpTare u3ydeHus TMCIUIIIMHBI 00YyJaIOMIUNACS T0JIKEH:

— 3HaATh CTaHJapTHbIE MAKEThl MPHUKIAIHBIX IPOrpaMM, OPUEHTUPOBAHHBIX HA PELICHUE Hay4-
HBIX ¥ MPOEKTHBIX 33/1a4 paJHOIEKTPOHUKHI

—  yMeTb NIPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MAKEThl MPUKIIAJHBIX IPOrpaMM ISl IPOEKTHU -
POBaHUs U UCCIIEIOBAHUS PAJUOTEXHUUECKUX YCTPONUCTB

— BJAaJeTh TUIOBBIMU IPOTPAMMHBIMHU CPEICTBAMH JUIsl aBTOMAaTU3allMM IPOEKTUPOBAHUS U
MOJIETUPOBAHNUS PAHOAIEKTPOHHBIX LIETIeH, YCTPOICTB U CUCTEM

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTAaBISACT 5.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

ne 4.1.
Ta6muna 4.1 — TpyoeMKOCTh TUCIUILITMHBI

Bunel yueOHOI nesTeNbHOCTH Bcero gacos CemecTpsl

7 cemecTp

AynuaTopHbIe 3aHATHS (BCETO) 92 92
Jlexnun 36 36
JlaGopartopHbie pabOThI 56 56
CamocrosTenbHas paboTa (Bcero) 52 52
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 30 30
IIpopaboTKa JEeKIMOHHOTO MaTepuana 22 22
Bcero (6e3 3x3amena) 144 144
[ToaroroBka u ciaya sK3aMeHa 36 36
OO6mmast Tpy1I0€MKOCTb, U 180 180
3auetHbie EquHutib 5.0 5.0
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5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl IMCOUILIAHBI M BHALI 3AaHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.

Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

Bcero
4acoB
JIao. Cam. dopmupyemblie
HasBanus pa3nenos QUCHUAIIIINHBL Jlek., 4 (Ce3
pab.,u | pab., d KOMITETEHITHH
JK3aMEH
a)
7 cemecTp
1 OCHOBBI TEOPHH CBSI3AHHBIX MOJIOCKOBBIX 8 8 10 26 [IK-1
muHu# (CIDI) ¢ HeypaBHOBELIEHHOM J1€KTPO-
MarHuTHOM CBA3b10. Kinaccuyeckue u BOIHO-
Bble MaTpulbl CITI
2 VYerporictBa CBY Ha CBS3aHHBIX JTUHUSX: 8 16 10 34 IIK-1
HarpaBJIeHHbIEC OTBETBUTENH, (PUIBTPHI, 1EJIH-
TEIN
3 VYmpasnsiemble yctpoiictBa Ha CJI: dazoBpa- 6 0 10 16 IK-1
AT, aTTEHI0ATOPBI, KOppeKTopbl AUX 1
OUX
4 Metoap! U3MEpEHUs IapaMeTPOB 4 14 4 22 IK-1
YCTPOICTB: B YaCTOTHOM JHAara3oHe, UM-
IIyJbCHBIE U3MEPEHUS
5 MeToapl 3KCTpakIMy NapaMeTpPOB 4 0 8 12 [IK-1
YCTPOWCTB HA CBSI3aHHBIX JIMHUAX
6 IIpumenenue CAIIP mis npoeKkTHpOBaHMs 6 18 10 34 [IK-1
YCTPOMCTB
Hroro 3a cemectp 36 56 52 144
Hroro 36 56 52 144
5.2. Coaep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTLINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuia 5.2 — Coneprkanue pa3faenoB JUCUUIUIMH (10 JICKIHSIM)
Copeprxanue pa3aesnoB JTUCHUILTUHEL (0 | TpynoemkocTs, | DopMupyemblie
Ha3Banus pa3genos AP pas AHC ( Py ’ PMHDY
JICKIUSIM) q KOMIIETEHIIUU
7 cemecTp
1 OcHoOBBI TEOpUHN Hcropus usydeHus CBs3aHHBIX JIMHUNA. Mat- 4 [K-1
CBSI3aHHBIX PUIBI IEPBUYHBIX TAPAMETPOB, UX PaCyeT.
MOJIOCKOBBIX JIMHUI Tenerpacdubie ypaBHEHUS: CBA3b C TEOpUEH
(CID) ¢ IeTeH, morydeHue TenerpadHbIX ypaBHe-
HEYpPaBHOBEILICHHOMN HUlH, perienre. OCOOEHHOCTH BOTHOBBIX
3JIEKTPOMAarHUTHOM IIPOLIECCOB B CBSI3aHHBIX JINHUAX C HEYypaB-
cBa3b10. Kitlaccuueckue | HOBEIIEHHOM 3JIEKTPOMAarHUTHOM CBSI3BIO.
Y BOJTHOBBIE MaTPHIIbI
CH?? OBBIC MATpHIL Marpuia nepegaun 1 MaTpHLA pacCEesTHUS 4
CBA3aHHBIX JTUHUN. KOHEUHO-pa3HOCTHAs
dbopma TenerpadHbIX ypaBHEHU, UTEpALIH-
OHHBIA METOJ PELICHUS
Hroro 8
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2 VYerporictBa CBY Ha | Tpu Tumbl HarpaBJIEHHBIX OTBETBUTEIEH 4 ITK-1

CBSA3aHHBIX JIMHUAX: (HO) na cBszannbix munuax (CJI). Marpuu-
HarpaBJICHHbIE Hoe onucanue HO. Koncrpykiuu cBsa3an-
OTBETBUTEIH, HBIX JINHUH, IPUMEHSAEMBIX TIPU IPOEKTUPO-
(bUITBTPEI, TETUTETN Banuu HO
Yacrornblie xapakrepuctuku HO Ha pery- 4
nsapHbIX ¥ HeperysipHeix CJI. UmnynbcHbIe
XapaKTEPUCTUKH.
Hroro 8
3 VnpasisieMble Knaccudukanus ynpaBiseMbIX yCTPOMCTB. 4 I1K-1
ycrpoiicta Ha CJI: CxeMbl U KOHCTPYKIIMU (hazoBpalnaTesei ¢
(azoBpaiareny, MOCTOSTHHBIM ()a30BbIM CIIBUTOM M JIMHEIHO-
aTTEHIOATOPBI, 3aBUCUMBIM (ha30BBIM CIABUTOM. ATTEHIOATO-
koppekTopsl AUX u pot Ha CJL.
PHX Koppekuust ¢a3sl 1 KOPPEKIHs aMIUTATY/IBI 2

00pabaThIBa€MBIX CUTHAJIOB B yCTPOHCTBAX
Ha CJI. ITpoexktupoBanue. OCOOCHHOCTH U3-
MEpEeHUs apamMeTpoB

Htoro
4 Meronp! u3Mepenust | MIamepeHnne napaMeTpoB yCTPONCTB Ha BEK- 4 ITK-1
rapameTpoB TOPHBIX aHAJIU3ATOPax IENel B CTATUYECKOM
YCTPOWCTB: B cocTossHUH. MI3MepeHne nepexoaHbIx Ipo-
YaCTOTHOM JIMAITa30HE, |IECCOB B PEXKUME OBICTPOTO YIIPABICHHS.
HMMITYJIbCHbBIE WNMmynbcHbIE U3MEpPEHUs], B TOM YUCJIE OLICH-
HU3MEPEHUS Ka HEJIMHENHBIX UCKAKEHUHN
Htoro
5 Metonpl skcTpakiuu | [locTaHOBKa 3a1a4 SKCTPAKIIUM KaK YaCTH 4 [1K-1

apaMeTpoB YCTPOMCTB | IPOEKTHBIX padoT. Mcnonb3oBanue pe-

Ha CBSA3AaHHBIX JIUHUAX |3YJAbTATOB JJIs 1OpaOOTKH Mojenell U B
IPOEKTHpOBaHUU. [IprMepsl FIKCTpakIuK ya-
CTOTHOW 3aBUCHUMOCTH IIapaMeTPOB: PE3U-
CTUBHBIX IIOTEPb, OTEPH B IUAIIEKTPUKAX

Hroro
6 [Ipumenenne CAIIP |[loctanoBKa 3aaull aBTOMaTU3UPOBAHHOTO 4 ITK-1
JUIS IPOEKTUPOBAHUS | IPOEKTUPOBaHMS. bUOIMOTEKH 271eMEHTOB
YCTPOWCTB YCTPOWCTB: OTPE3KOB MOJIOCKOBBIX JIMHUN

nepeaain, CBA3aHHbIX HHHHﬁ, PEryImpyro-
UX 2JIEMEHTOB, Pa3BA3bIBAIOIIUX DJICMCH-
TOB, COCOUHUTEIICH.

OnTumu3zanus pa3padaTbIBaeMbIX YCTPOHCTB 2
C YUYETOM 33JaHHBIX [1APAMETPOB U I10JIydae-
MBIX XapaKTepUCTUK

Hroro 6

Hroro 3a cemectp 36

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecneynBaeMbIMU (NOCJAeAYIONIUMHU) JUCHUTIIMHAMEA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIUMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTABICHBI B Tabmie 5.3.
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Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTMHAPHBIC CBSI3U

HanmeHnoBaHue OJUCIUILINH

Ne pasaciion HaHHOfI JAUCHUIUINHEBI, JJIS1 KOTOPBIX HCO6XOIII/IMO
HU3Yy4YCHUC O6€CH€‘II/IB8.IOH_II/IX H 00ecIieunBaeMbIX JUCHUITIINH

1 2

3

4

5 6

HpC,Z[HICCTBYIOIJ_II/IC JAUCITUITIINHBI

1 Beenenue B mpodeccuto

QJICKTPOHHUKH

2 NnrerpanbpHble yCTPOMCTBA paano-

neccos B POC

3 KomnproTepHOE MOJICTUPOBAHUE TIPO-

HHUKHU

4 TeopeTnueckue OCHOBBI AJIEKTPOTEX-

5 DKcnepuMeHTaIbHBIN aHAIINA3

[Tocnenyromue TUCIUITITUHBL

1 ABTOMaTH3UpPOBAHHOE
Hue POC

MIPOEKTUPOBA-

2 KOHCprHpOBaHI/Ie U TCXHOJOT'UA MU-
KpO- U HAHOJJICKTPOHHBIX CPEACTB

+

+

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M1 BU/10B 3aHATHH
CooTtBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN

MMPEACTAaBJICHO B Ta6J'II/II_IC

5.4.

Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MIPU U3YYEHUHN JUCIUIUIUHBL, U BUIOB 3aHS -

THUI
KoMmmeTeHiu Bunae! 3ansaTuii
DopMBbI KOHTPOJIS
H Jlexk. JIa0. pad. Cawm. pa0.
IK-1 + + + Kontponsnas pabora, Jk3amMeH,
Koncnekr camonoaroroBku, Ot-
YeT 1o JabopaTopHOi padore,
Pacuetnas pabora, Tect
6. IuTepakTuBHBbIE MeTOABI U (OPMBbI OPraHU3ALMYN 00yUEeHHUS
He npenycmorpeno PYIIL.

7. JJaGopaTtopHbie padoThI

HanmeHoBaHue 1abopatopHbIX padoT npuBeaeHo B Tadmuie 7.1.
Tabmuma 7.1 — HaumenoBanue 1abopaTopHbIX paboT

HasBanus pasnenos

HaumeHnoBaHnue 1a60paTopHBIX padoT

TpynoemkocTs,
q

dopmupyemslie
KOMITETEHIIUU

7 cemecTp

1 OcHOBBI TeOpUN
CBSI3aHHBIX

HccnenoBanue GyHKIIMOHAIBHBIX BO3MOKHO-

creit AWR Design Environment

MOJIO0CKOBBIX JIMHUM
(CID) ¢
HEYPaBHOBEIIEHHOMN
3JIEKTPOMAarHUTHOM
cBa3b10. Kitaccuueckue
Y BOJTHOBBIE€ MATPHIIbI
CILI

HUroro

ITK-1
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2 YerporictBa CBY Ha | M3yueHne yacToTHBIX XapakTtepuctuk CBY- 8 ITK-1
CBSI3aHHBIX JTMHUSIX: y37I0B
HAlpaBJICHHDIC OrnpeneneHre MOrOHHBIX TapaMeTPOB MU- 8
OTBCTBUTCH, KpPOIIOJIOCKOBOM JIMHUU TIEpeIaun
(bUIBTPHL, AETUTENN
Uroro 16
4 Metoapl usmepenus | MccnenoBanue XxapakKTepUCTUK KOAKCHAIBHO- ITK-1
rnapameTpoB ro Tpakra
WCTB: B N N
yeTpouce Pacuer uMnynbCHOM 1 MepexXoIHON XapaKTe- 6
YaCTOTHOM JIMAIa30He, PUCTHK 1T
HMMITYJIbCHBIC
U3MEPECHUS Hroro 14
6 IIpumenenue CAIIP |CuHTe3 M onTUMU3AIUA TOJTOCOBOTO 6 [IK-1
JUTS IPOCKTHPOBAHUS | QUITBTPA
YCTpoHCTBE [Toctpoenue u ananu3z PHY 6
ABTOMaTU3UPOBAHHOE MPOCKTUPOBAHUE JIN- 6
Huu nepegaun B AWR Design Environment
Uroro 18
Hroro 3a cemectp 56
8. IIpakTuyeckue 3aHATUSA (CEMUHAPDHI)
He npenycmorpeno PVYII.

9. CamocTtosiTe1bHasi padoTa
Bunasl camocTosiTenbHOI paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B
tabmune 9.1.
Tabmuia 9.1 — Buabl caMocTosTeIbHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHINH

Bunsl camocrosrensHol | TpynoemMkocTs, | PopMupyemMsie
HasBanus paznenos A 24 ’ PMHDPY @DopMbI KOHTPOJIS
paloTEI q KOMIIETEHIIH
7 cemecTp
1 OcHoBel Teopun | [IpopaboTka JeKIHOHHO- 4 ITK-1 KonTposnbhas pabo-
CBSI3aHHBIX ro Marepuaina ta, Pacuernas pabo-
n((j)lJEBICKOBHX T T ——— 6 Ta, Tect
( ) e . | TabopaTopHBIM paboTam
HEypaBHOBEILIEHHOU
anexTpoMaruutHoii | HAToro 10
CBSI3bI0.
Kiraccnueckue n
BOJIHOBBIE MaTPHIIbI
CILJI
2 Yerpoiictea CBU | [IpopaboTka JeKIIMOHHO- 4 ITK-1 Koncnekr camonon-
Ha CBSI3aHHBIX ro Marepuana roToBKH, OTYET 10
JTUHUSIX: ODOpPMIEHHE OTYETOR 110 6 naboparopHoii pabo-
HarpaBJICHHBI T
AlpaBJICHHBIC JabopaTOpHBIM paboTam c
OTBETBUTEIH,
duneTpsI, nemuTenu | YToro 10
3 VnpagnsieMblie [TpopaboTka JTeKIHOHHO- 4 [K-1 Koncnekr camonon-
yctpoiictea Ha CJI: | ro Marepuana roroBku, KoHTpoJib-
(azoBpammareny, ODOpMICHHE OTYETOR 11O 6 Hast pe%60Ta, OT‘-I?T
aTTeHI0ATOPBI, 11aGOPATOPHBIM PAGOTaM 110 JabopaTopHOH
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KoppekTopbl AUX u | Toro 10 pabore, TecT
DdUX
4 Metonasl [IpopaboTKa JIEKITMOHHO- 4 [1K-1 KoncnekT camonon-
HU3MEPEHHUS ro MaTepuasa TOTOBKH
NapaMeTpos Viroro 4
YCTPOWCTB: B
YaCTOTHOM
JMarnasoHe,
UMITYJIbCHBIE
U3MEPEHHUS
5 Merozel ITpopaboTKa JEeKIIMOHHO- 4 ITK-1 Koncnekr camonon-
AKCTPaAKINHI ro MaTepuasa rotoBku, OTYET Mo
napaMeTpos O(OPMIICHIE OTIETOB 1O 4 naboparopHoii pabo-
TPOWCTB H T

YCTPOMCTB Ha abopaTOpHBIM paboTam ©
CBSI3aHHBIX JTMHUSIX

Hroro
6 IIpumenenue [IpopaboTka JIEKITMOHHO- 2 ITK-1 Koncnekr camono-
CAIIP nns ro Marepuaa rotoBku, Pacuernas
[POEKTHPOBAHHS O(OPMIICHIE OTIETOB T 8 pabora, TecT, Dk3a-

TPOWCTB MeH

yeTpouce nmabopaToOpHBIM paboTam ©

Hroro 10
Hroro 3a cemectp 52

ITonroroBka u cnava sk- 36 OKk3ameH

3aMeHa
Hroro 88

10. KypcoBoii npoekTt / KypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBas cucremMa Jisi OlleHKH YCIIeBAeMOCTH 00yYAIOIIUXCS

11.1. banabHbIe OLIEHKH JJIs1 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMaTbHBIH
DeMeHTHl y4eOHO 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamnn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
7 cemecTp
KontponpHas paborta 10 10
OTueT o mabopaTopHOi 10 10 20
pabote
Pacuernas pabora 15 10 10 35
Tect 5 5
Hroro makcumym 3a nepu- 15 20 35 70
on
DK3aMeH 30
Hapacratomum urorom 15 35 70 100

11.2. IlepecyeT 6a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOUYKU TPeICTaBIeH B Tabuue 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY NPEACTaBIeH B TalOmuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. CBs3aHHbIE MOJOCKOBBIE JIUHUU U YCTpPOWCTBAa Ha MX ocHoBe. YacTh 1 [DnekTpoHHBIN pe-
cypc]: Yuebnoe nocobue / Mantotur H. [I., Cemenos 3. B., Jlomumnos A. I, CerueB A. H. - 2012. 176 c.
— Pexxum moctyna: http://edu.tusur.ru/publications/1962 (nata o6pamenus: 02.12.2018).
2. Cas3aHHBIE MOJOCKOBBIE JMHMHM U YCTPOMCTBAa Ha MX OCHOBE. YacTh 2 [DNEKTpOHHBIN pe-
cypc]: Yuebnoe nocodue / Mamotun H. /1., Cemenon 3. B., Jlonmios A. I'., CeraeB A. H. - 2012. 244 c.
— Pexxum noctyna: http://edu.tusur.ru/publications/1964 (nata o6pamenus: 02.12.2018).

12.2. lonostHuTEIbHAS JIUTEpaTypa
1. Vcrpoiictea CBY u antennsl / [Tox pen. .M. Bockpecerckoro. M3x 2-e mom. u niepepad. —
M.: Panguotexnuka, 2006, 376 c. (nanuuue B 6ubnuoreke TYCVYP - 20 5k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. Wsmepenue napamerpoB BU u CBY ycTpoiCTB ¢ MOMOILIBI0 BEKTOPHBIX aHAJIW3aTOPOB Lenei
P4-U-01 u O630p-103 [Dnexrponnsiit pecypc]: Meroquueckue ykazanus / Mamorun H. /1., CemenoB D.
B., Jlomunos A. I. - 2012. 71 ¢. — Pexxum goctyna: http://edu.tusur.ru/publications/1959 (mata obpare-
Hus: 02.12.2018).

2. DneKkTpoJMHaMHKa ¥ MHUKPOBOJHOBAS TEXHHMKA [DJIEKTPOHHBIN pecypc]: Meroanueckue yka-
3aHUS 10 caMmocTosTenbHOW pabore / bamkupos A. M. - 2012. 20 c. — Pexum npocryna:
http://edu.tusur.ru/publications/1499 (mara obpamenus: 02.12.2018).

3. ABTOMaTH3MpOBaHHOE NpoekTHpoBaHue iuHUM nepeaadun B AWR Design Environment
[DnexTpoHHBIN pecypc]: MeTonuueckue ykazaHus 1O BBITIOJIHEHUIO J1abopaTtopHoi paboTsl / Aptuties C.

A. — 2018. 12 c. — Pexum pgoctyna: https://edu.tusur.ru/publications/8124 (mata oOpareHus:
02.12.2018).

4. Tloctpoenue u aHaIn3 UIbTPA HU3KUX YACTOT [ DIEKTPOHHBIN pecypc]: Meroauueckue yka-
3aHUA MO BBINOJHEHUIO JaboparopHoil paboTsl / AptumeB C. A. — 2018. 15 ¢. — Pexum ngoctyna:
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https://edu.tusur.ru/publications/8123 (nata obpamenus: 02.12.2018).

5. CuHTE3 M ONTHUMH3AIUSA ITOJI0COBOTO (GUIBTpa [ DIEKTPOHHBIN pecypc]: Meronnueckue ykasza-
HUSI TI0 BBIMOJIHEHMIO J1abopartopHoit pabotel / Aptume C. A. — 2018. 9 ¢. — Pexum pocryna:
https://edu.tusur.ru/publications/8120 (nara obpamenus: 02.12.2018).

6. Pacuer uMnynbCHOM M NEPEXOAHON XapaKTEPUCTHUK LENH [ DIEKTPOHHBIN pecypc]: Meroauue-
CKHE yKa3aHUs 10 BBITIOJIHEHHIO JIabopartopHoit padotel / AptumieB C. A. — 2018. 12 ¢. — Pexum no-
ctyna: https://edu.tusur.ru/publications/8115 (nara obpamenus: 02.12.2018).

7. W3yuenme yacTtoTHbIX XapakTtepucTuk CBU-y35oB [DnekTpoHHBIM pecypc]: Meroanueckue
yKa3aHHs K BBIIOJIHEHUIO Ja00opaTopHOU U camocTosTenbHOM padoTsl / Aptumes C. A. — 2018. 7 ¢. —
Pexxum noctyma: https://edu.tusur.ru/publications/8090 (nara obpamenus: 02.12.2018).

8. OrmpeneneHne MOTOHHBIX MApaMETPOB MUKPOMOJIOCKOBOW JIMHUU Tepenadyn [DIeKTPOHHBIN
pecypc]: Meroauueckue ykazaHusl K BBIMOJHEHHUIO JJAOOPATOPHON M CaMOCTOSTENBHONW paboThl / ApTH-
meB C. A. — 2018. 7 c. — Pexxum nmoctyna: https://edu.tusur.ru/publications/8088 (mara oOpamieHwus:
02.12.2018).

9. MHccnenoBanue pyHkimonansHeix Bo3MoxkHocTeid AWR Design Environment [DnekTpoHHBIH
pecypc]: Meronuyeckue ykazaHus kK jaboparopHoit padore / Aprume C. A. — 2018. 18 c. — Pexum
noctyna: https://edu.tusur.ru/publications/8080 (nara obpamenus: 02.12.2018).

10. HMccnenoBanue xapakTEpUCTHK KOAKCHAJIBHOTO TpakTa [DIEKTpOHHBIM pecypc]: Mertoauue-
CKHE yKa3aHHs K BBIIIOJHEHUIO TaOOpaTOpHOM M camocToaTesnbHoi padoTsl / Aptumes C. A. — 2018. 9
c¢. — Pexum ngocryna: https://edu.tusur.ru/publications/8089 (mara obpamenus: 02.12.2018).

12.3.2. YueOHO-MeTOAMYeCKHE MIOCOOMSA JIsl JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS U
UHBAJU/10B

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YMCIIa JIML] C OrPAaHMYEHHBIMH BO3MOKHOCTSIMU 370POBbSI U MHBAJIMJIOB MIPEIOCTABISIOTCA B (popMax,
aJalTHPOBAHHBIX K OTPAaHUYEHUSM UX 3/I0pPOBbS U BOCIPUATHUS UHPOPMAIIIH.

JL1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (opme.

JI1s1 1M1 ¢ HApyIeHUSIMM ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B Ie4aTHOU hopme.

12.4. TIpodeccunonabHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIC CHCTEMbI
1. HWudopmauuoHHble, CIpaBOYHbIE W HOpPMaTHBHBIE 0a3bl JaHHbIX OuOIMoTekn TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTtepuaibHO-TeXHMYECKOe 0O0ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
obecneuenue

13.1. O6uue TpedGoOBaHUA K MATEPHAJBHO-TEXHUYECKOMY H IIPOIPAMMHOMY 00eCIe4YeHHI0
AUCHUIIIIMHBI

13.1.1. MaTepuaibHO-TEXHHYECKOE W MPOTrPaMMHOe olecriedeHne JJIs JTeKIIMOHHBIX 3aHATHI
Jlnst mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUTIA, TPYIIIOBBIX M MHAWBUYaTbHBIX KOHCYJAbTALIUH, TE-
KYIIIETO KOHTPOJISI ¥ MIPOMEKYTOYHOM aTTECTAI[UU HCIIONIBL3YEeTCs yueOHas ayTUTOPHUS ¢ KOJTMYECTBOM TIO-
CaZIoYHBIX MecT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbio. MMeroTes
JIEMOHCTPAIMOHHOE 000pyI0BaHNE U YIeOHO-HATIISAHBIE TTOCOOUS, 00ECIIeYHBAOIINE TEMATHUSCKHIE I~
JIOCTPALIMHU 0 JIEKIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuaJibHO-TeXHUYECKOE U IPOrPaMMHoOe o0ecnedyeHue 1Jisl JIadoOpaTOPpHbIX padoT
NzmeputensHas nadopatopust / Jlabopatopus "DPu3nKo-XUMHUYECKHX OCHOB MUKPOIJIEKTPOHUKH"
y4deOHast ayIuTOpHs A7l TPOBEACHNUS 3aHATHH JIEKIIMOHHOTO THIIA, y9eOHas ayTUTOPHs IS TIPOBE-
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JIEHUS 3aHATUI MPAKTUYESCKOTO THIIA, yueOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHasi aymuTOpHsl AJisl IPOBEACHUS 3aHATUH CEMUHApPCKOro THIA, MOMEIIEHUE AJIs MPOBEACHUS TEKY-
[IETO KOHTPOJISL ¥ IIPOMEKYTOUHOM aTTeCTAINH

634050, Tomckast o6mactb, T. Tomck, Jleanna npocrexT, a. 40, 316 ayx.

Ornucanmne UMEIIErocs 000PyIOBAHNUS:

- Hoytoyk Aser AS5101AWLMI,

- Komnbrorep WS2;

- BekropHsbiit ananuzarop rieneit 063op-103;

- BexTopHbIi UMIYNIbCHBIN aHanu3aTop uenei umnynsc-M P4-u-01;

- BonstmeTp B6-9;

- 'eneparop curnanos I'CC-05;

- 'eneparop-uacroromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Uctounuk nutanus b5-43;

- JInnewnbii nctounnk nutanus HY3003;

- Mynstumetp APPA 207;

- Ocmmmnorpag RLGOL DS 1042 C;

- [TpuGop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- lludposoii ocrmmtorpad DSO-3202A;

- Hudposoii octmmnorpad GDS-806S;

- KommiekT cnenuann3upoBaHHON yueOHOM MeOen;

- PaGouee mecto mpenogaBarens.

[IporpamMmMHoe obecrnieueHue:

- 7-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows

— Microsoft Windows

— OpenOftice

JlaGopatopusi KOMIIBIOTEPHOTO IPOEKTUPOBAHUS

ydeOHast ayJuTOPHS TSI TPOBEACHUS 3aHATHI JICKIIMOHHOTO THUIIA, ydeOHas ayAuTOPHS IS IPOBE -
JICHMS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTopus Ui IPOBEICHHs 3aHATHI 1a00paTOpHOTro THIIA,
yueOHast aymuTopus IJIsl IPOBEIEHHS 3aHATUH CEMHHAPCKOTO TUTIA, TOMEIICHUE JJIs1 KypCOBOTO MPOEKTH -
poBaHUs (BBINOJHEHUS KYpCOBBIX paboT), MOMEILIEHUE AJIs TPOBEACHUS TPYNIOBBIX U MHIUBUAYAIBHBIX
KOHCYJBTAIlMi, TOMEIIEHUE JJIsl POBEACHHUS TEKYIIETO KOHTPOJISI M TIPOMEKYTOYHOM aTTeCTalllH, TOMe-
IIEHUE JUIsl CAMOCTOSTENbHOM paboThI

634050, Tomckast obnactb, . Tomck, Jlennna npocmnekr, 1. 40, 143 ayn.

Onwucanue uMerouierocs 000pya0BaHuUs:

- [IepconanbHblii kKoMmbroTep (20 miT.);

- YerpoiicTBo reHepanun U o0pabotku curHanoB Analog Discovery 2; - National Instruments
Edition (10 mmr.);

- HcnblTaTenbHblil  1a0OpAaTOPHBIN CTEHA Y3JI0B aHAJIOroBOM W UU(POBON SIEKTPOHUKHU
MikroElektronika Analog System Lab Kit PRO (10 mrt.);

- Otnagounas mnata Arduino UNO (15 mT.);

- Otnanounast miata STM32F4291-disk (10 mr.);

- TpéxxaHalbHbIN TUHEHHBIH UCTOYHUK MOCTOAHHOTO Toka GPD-73303D (10 mT.);

- Ocmmmnorpag DSOX1102G (10 mt.);

- JIaGoparopHslit MakeT Basys 3 Artix-7 FPGA Trainer Board (10 mT.);

- IIpoextop Acer P1385WB;

- DKpaH JuIs IPOEKTOPa;

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoiaBares.

[IporpamMMHoOe obecrieueHue:
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- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— NI AWR Design Environment
— NI Labview 2016

— PTC Mathcadl3, 14

— Unreal Commander

13.1.3. MarepuajibHO-TEXHMYECKOE M IPOrPaAaMMHOe o0ecredeHne I CAMOCTOATEIbHOI padoThI
JIns caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUHU (KOMITBIOTEPHBIE KIIAcChl),
PacTOI0KEHHBIE 110 aJIpecam:
- 634050, Tomckast o6macTh, r. ToMmck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTs, r. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obmacTh, r. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06macTs, r. Tomck, Bepmmnanna ynuua, 1. 74, 207 aya.

CocraB 000py/10BaHHUSA:

- yueOHas Mmeberb;

- koMnbroTeps! Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T, - 5 miT.;

- KOMITBIOTEPBI TIOAKIIIOUYEHBI K ceTH «HTepHeT» M 00ecrneynBaroT AOCTYI B JIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[TepeueHs mporpaMMHOTO 00ECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecredeHre TUCUUIIMHBI ISl JIMI ¢ OrPAHMYEHHbIMHU
BO3MOKHOCTSIMH 3/10POBbSl U HHBAJIM/I0B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXXHOCTSMH 370POBbS U MHBAJIHJIAMU
OCYIIECTBIISIETCS C UCTIOIB30BAHHEM CPEJICTB 00yUIEHUS OOIIEro U CIIeUaIbHOTO Ha3HAYCHUSI.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHUE 3BYKO-
YCUIIMBAIOIIEH amnmapaTypbl, MyJTbTUMEIUUHBIX CPEJICTB U JPYTUX TEXHUYECKUX CPEJICTB MpueMa/mepesa-
4yi yueOHOM nH(OpMaIMU B TOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPEToIaBaHus A1 00yJaroIXCs
C UHBAJIMJIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBbI. Y4eOHasi ayTuTOpHUs, B KOTOPOM 3aHUMAIOTCS
oOyyaromiyecsi ¢ HapylIeHHeM cllyxa, 000py/0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMN JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETyCMOTPEHO UCIIOJIb30BaHUE B
JICKITMOHHBIX U YUEOHBIX ayJJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA yIAIEHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claif/la Ha 9KpaHe) MPU MOMOIIY BUCOYyBETUUHUTENEH 151 KOM(GOPTHOTO IPOCMOTpA.

[Ipu 3aHgTHAX ¢ OOYYAIOMIMMUCS ¢ HAPYLIEHUSIMH ONMOPHO-IABUIATEJIBLHOI0 aNNapaTa MCIOJb-
3YIOTCS aJIbTepHATHBHBIE YCTPOICTBA BBOAA MH(MOPMAIIUU U IpYTHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
nadu yaeOHoU nH(OpMAaIMK B TOCTYIMHBIX (opMax, MOOMIIEHOM CUCTEMBI O0yUISHUS TSl JTFO/IeH ¢ WHBA-
JUAHOCTBIO.

14. OueHouyHble MaTePUAJILI U METOANYECKHE PEKOMEHIAIUM 110 OPraHU3aIUH U3yYeHHUs
JTUCIHHUIIINHBI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB M METOANYECKHE PEKOMEHAAIUN
I[J'ISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBH?I OCBOCHMHA Saerl'IJ'IeHHI)IX 3a HHCHHHJ’IHHOﬁ
KOMITETEHITNI MCTIONB3YIOTCS OLICHOYHbIE MaTepuasbl B COCTABE:
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14.1.1. TecToBble 3agaHus
1. IlepeuriciuTe OCHOBHBIE MPHU3HAKKA HEYPaBHOBELIEHHOCTHU AJIEKTPOMArHUTHOM CBSI3U CBS3aH-
HBIX MOJIOCKOBBIX JTUHUH.
A) HepaBenctBo (ha30BbIX CKOpOCTEH CHH(A3HBIX U TPOTUBO(A3HBIX BOJH.
b) HeonunakoBble nonepeyHble pa3Mephl CBA3aHHbBIX JTUHUM.
B) HepaBeHCTBO XapaKTepUCTUUECKUX COMTPOTUBIICHUN JTUHUH.
I') 3 nepeuncieHHbIX BapUaHTOB MPABHIIBHOTO OTBETA HET.

2. [lepeuncnure nepBUYHBIC TOTOHHBIC MTAPAMETPhI IMHUU TIEPEAaUH.

A) XapakTepuCTUYECKHE COMTPOTUBIICHHUS.

b) [loronnbie eMKOCTH, HHIYKTUBHOCTH, CONTPOTUBJICHHUS, TPOBOJAUMOCTH CBSI3aHHBIX JIMHUH.
B) DddexTrBHBIC TUAICKTPUIECKUE TPOHUIIAEMOCTH Y€THOTO M HEYETHOTO THIIA BO30YKICHHUS.
I') BonHoBoOE comnpoTuBiieHHE

3. B uem oTinune XapaKTEpUCTHK CBS3aHHBIX JIMHUH NEpeadn ¢ MOTepsiIMH U 6€3 MoTepb.

A) Ilpu Hanuuum noteph BO3HUKAET YAaCTOTHASI 3aBUCHMOCTH MTapaMeTPOB CBSA3AHHBIX JIMHUH, KaK
BTOPUYHBIX, TaK 1 pabounx. B oTcyTcTBHE MOTEph BTOPUUHBIE TAPAMETPBI HE 3aBUCAT OT YaCTOTHI.

b) [ToTepu cunbHO BAMSIOT HA U3MEHEHHE (Pa30BOI CKOPOCTH BOJIH.

B) Ilotepu B MuHUAX Nepenaun yiaydilaroT HapaMeTphl.

I') Hannume noteps He BAMSAET HA XapaKTEPUCTUKU JTUHUHN TIEpeIadH.

4. Kak cBsi3aHbl MaTpuUllbl MOTOHHBIX MHIYKTUBHOCTEH M €MKOCTEH CHCTEMBI MPOBOJHUKOB MPHU
BO3JYIIHOM 3aIIOJIHCHUH.

A) Marpunia H'HIYKTUBHOCTEH MPOMOPIIMOHATIBHA MAaTPHIIE EMKOCTEH MPOBOIHUKOB MPU BO3YIII -
HOM 3aIl0JIHCHUU.

b) Marpuiia "HIYKTHBHOCTEH TIPOIMIOPIIMOHAIEHA 00PAaTHOM MaTpHUIle eMKOCTEH MPOBOTHUKOB TIPH
BO3JYIIHOM 3aIIOJIHCHUH.

B) Marpuia WHIYyKTUBHOCTEH HE 3aBHCUT OT MATPHUIIBI €MKOCTEH MPOBOIHUKOB MPHU BO3IYIITHOM
3allOJIHCHUMH.

I') Bce yTBepkaeHuUsT BEpHBI.

5. Yro onuchIBalOT TenerpadHbie ypaBHEHUSI.

A) TenerpagHblie ypaBHEHUs ONUCHIBAIOT MPOLECC PACIPOCTPAHEHHS TIONEPEUHBIX BOJIH B CHUCTE-
M€ MIPOBOIHUKOB.

B) Tenerpadusie ypaBHEHHS OMUCHIBAIOT MPOIIECC PACTIPOCTPAHEHHS MPOJIOIBHBIX BOJH B CHUCTE-
M€ MIPOBOIHUKOB.

B) Tenerpadubie ypaBHEeHHs OMUCHIBAIOT PACIPOCTPAHEHHUE YIPYTUX BOJH B CUCTEME ITPOBOJIHH -
KOB.

') Tenerpadusie ypaBHEHUs] ONUCHIBAIOT MPUHIUI paOOTHI Tenerpada.

6. Kakue cooTHoIIEHNE OTpa)kaeT KjlacCuUecKasi MaTpuLa epeaadn, ONUChIBAIOIIas OTPE30K JIU-
HUU NIEPEayH.

A) Kiaccuueckas MaTpulia epeaadu OTpaskaeT COOTHOIIEHUE MEXAY BXOJHBIMU HAIPSHKEHUSMU
Y BBIXOJHBIMU HAIPSKECHUAMHU.

b) Knaccrnueckas marpuna nepeaadd OTpakaeT COOTHOLLEHUE MEXIY BXOAHBIMM TOKAMU W BBI-
XOJIHBIMHU TOKaMH.

B) Knaccuueckas marpuna nepeiaun OTpakaeT COOTHOLLIEHUE MEXY BXOJHBIMU HAINPSLKEHUSMU
Y TOKaMH U BBIXOJHBIMHU HaIPSKEHUSIMHU U TOKAMHU.

I') Knaccuueckast matpuna nepeiadd oTpakaeT COOTHOIIEHUE MEX]y BXOAHBIMHU HAIPSHKEHUSMU
Y BBIXOJHBIMH TOKAMHU.

7. Kakue COOTHOIIICHHS OTpa)kaeT BOJTHOBAs MAaTPHIIA PACCESHHSI, OTIMCHIBAIONIAS OTPE30K CBS3aH-

HBIX JINHUH NIepeaun.
A) BonmHOBas MaTpuIia paccestHusl OTPaKaeT COOTHOIICHHS MEXIY aMIUTUTYIaMH HaNPsDKEHUSI OT-
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PaKEHHBIX U MAJIAIONIUX BOJIH HA TIOPTaX MHOTOIONIIOCHUKA (OTpe3Ka CBS3aHHBIX JTUHUM Iepeiadn ).

b) BonHoBasi MaTpulia paccesiHUSI OTPa)KaeT COOTHOILLIEHUS MEXKIY MOIIHOCTBIO OTPaXCHHBIX U
MaJAI0NIMX BOJH HA OPTAaX MHOTOMOJIIOCHUKA (OTPE3Ka CBSI3aHHBIX JIMHUN MIEpeIayun ).

B) BonHoBas matpuiia paccesiHUsI OTpa’kaeT COOTHOIICHUS Mexay ¢azaMu OTpaKeHHBIX U MaJlalo-
IIMX BOJH Ha MOPTaX MHOTOIOJIOCHUKA (OTpe3Ka CBSI3aHHBIX JUHUHN Nepe1adn ).

') I3 nepeunciieHHbIX BApUaHTOB NMPaBUIHLHOTO OTBETA HET.

8. Kak BbI cunTaere, 4eM BbI3BAHO pa3HOOOpa3ue BO3MOKHBIX CIIOCOOOB MaTpUYHOTO MpEACTaBIIE-
HUS OTPE3Ka CBA3AHHBIX JMHUM Neperadn.

A) Tpagunusamu.

B) Yno6cTtBoM aHanm3a BKIIOUSHHS OTpe3Ka CBSI3aHHBIX JIMHUH Nepeaun B CXeMY YCTPOMCTBA.

B) DxoHOMUEH BEIYUCIUTEIBHBIX PECYPCOB.

I') 3aBHCHUT OT TEXHOJIOTUM U3TOTOBJIEHUS JINHUH TIEpeayun.

9. Kakue cBs3aHHbIE IMHUYU HA3bIBAIOTCS PETYIISIPHBIMHU.

A) IMonepeunoe ceueHne KOTOPBIX HE MEHSAETCS B 3aBUCUMOCTH OT MPOAO0THHOM KOOPIUHATHI.

b) Conepxamue peryispHble BKIIOUEHHS] COCPEAOTOUYEHHBIX WJIM PACIPEAEICHHBIX JIEMEHTOB
BJI0JIb IIPOJIOJIBHONW KOOPIUHATBHI.

B) IlepBuunble mapamMeTpbl KOTOPBIX HE 3aBUCAT OT IPOAOJIBHON KOOPAMHATHI, BJIOJIb KOTOPOH
pPacpOCTPAHAIOTCS BOJIHBI.

I') [lepBuuHbIe apaMeTpbl KOTOPHIX 3aBUCAT OT MPOJOJBHOM KOOPAMHATHI, BJIOJb KOTOPOM pac-
IIPOCTPAHSIOTCS BOJIHBI.

10. Ha ocHOBE KakMX 3aKOHOB W MPABUJI aHAIM3UPYETCS SKBUBAJICHTHAS CXE€Ma OTpEe3Ka ABYXIIPO-
BOJIHBIX CBSI3aHHBIX JIMHUU.

A) 3axona Oma u nipaBunt Kupxroda.

b) 3akona Owma.

B) [IpaBuna OypaBunka.

I') 3akons! HetoTOHA.

11. Kakue orpaHn4eHus: COIEPKUT SKBUBAJICHTHAsL CXEMA OTPE3KA CBA3AHHbBIX JIMHUIA.

A) OrpaHuyeHuii HET.

B) Pa3zmepsl 251eMEHTOB 1IEMOYEYHOM CXEMBI JOJKHBI ObITh HAMHOTO MEHBIIIE JAJTUHBI BOJIHBI.
B) OrpannunBaeTcsi KOTUYECTBO 3BE€HHEB B YKBUBAJICHTHOM CXEME.

I') I3 nepeunciieHHbIX BApUAaHTOB NIPaBUIIBHOIO OTBETA HET.

12. Kaxkoil ¢puzndeckuii cMbIc UMEIOT KO3(PUIIMEHTHI pacpoCTpaHeHHs NPU CHH(A3ZHOM U TPO-
THBO(a3HOM BO30YK/ICHUH.

A) OnpenensitoT CKOPOCTh PACHPOCTPAHEHHS M MOTEPU BOJH CHH(A3HOTO U MPOTUBO(A3HOTO
TUIIA.

Bb) Onpenensior CKOPOCTh pacpoCTPaHEHUs BOJIH CUH(A3HOTO U MPOTUBO(A3HOTO THIIA.

B) Onpenensror nmotepu BosiH CHH()A3HOTO ¥ MPOTHUBO(A3HOTO THUTIA.

') Onpenenstor Ko3pPUIUEHT MOABICHUS CUH(AZHBIX TIOMEX.

13. B ueM cOCTOMUT MPEUMYIIECTBEHHBI MEXaHU3M YyIpaBieHHs (Pa30ii B yCTPOUCTBAX Ha CBsI3aH-
HBIX JINHUAX, COAEPKALUX BKIIFOUYCHUE COCPENOTOUYCHHBIX HEOTHOPOIHOCTEM.

A) Bo BHECEHUM pEaKTUBHBIX HEOJHOPOJHOCTEHN B CBSI3aHHBIEC IUHUM.

b) B nu3MeHeHnn COOTHOIICHUS MEXKIY aMIUTUTyIaMu CHH(pA3HOW U MPOTUBO(GA3HOM COCTABIISIO-
KX, PACIIPOCTPAHSIOUINXCS C Pa3HBIMU (Pa30BBIMU CKOPOCTSMHU.

B) U3meHeHune xapakTepucTuK Cpepl.

I') I3MeHeHne BOJTHOBOTO CONIPOTUBIICHNUS JTMHUH.

14. Ha3oBuTE OCHOBHBIE TAPAMETPHI ACTUTENEH MOLTHOCTH.
A) KoapdurmeHnT neneHus MOIIHOCTH, BXOAHON KOI(PPHUITMEHT OTpakeHHsI, pa3Bsi3ka (M30JISIIH)
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BBIXO0B.
b) KoaddunueHnt neneHuss MOIHOCTH.
B) O6mue norepu.
I') BxogHoe conpoTtuBieHne, 00paTHbl KOAQDHUIMEHT nepeadn.

15. Kak 1oCTHYb YBEIMYEHUS MIHUPOKOMOJIOCHOCTH JIETUTENCH MOITHOCTH 10 KPUTEPHUIO PA3BA3KU
BBIXO/IOB.

A) YBeIMUUTh KOIUYECTBO 3BEHHEB U NMPUMEHUTH YCOBEPIICHCTBOBAHHYIO CXEMY paCIIEHUTENs
MOIIHOCTH Ha BXOZ€ JACIIUTEIS.

b) YBennuuTh KOMMYECTBO 3BEHBEB.

B) [IpuMeHUTH PE3UCTUBHYIO CXEMY ACIUTEINS.

') I1oBBICUTH AUANEKTPUUECKYIO MPOHUIIAEMOCTh TOJTOKKH.

16. Kakum 00pa3om BIIMSET CBSI3b MEXIY MOJIOCKAMH YETBEPTHBOJIHOBBIX TPAHC(HOPMATOPOB Ha
Pa3BA3Ky BBIXOAOB JEIUTEIICH.

A) He Bnusier.

b) VBennuenue cBs3u yBEIMUMBAET Pa3BsI3Ky BBIXOJOB JEIUTEICH.

B) YBenuueHue CBs3M yMEHBINAET Pa3BA3KY BBIXOJIOB JCIUTEIICH.

I') VBennuenue cBsi3u HE MEHSET Pa3BsA3KY BBIXOJOB JEIINUTENEH.

17. Ykaxkure posib pe3ucTOpOB B OPUTMHAIBHON KOHCTPYKIMHU PACLUIENUTENS Ha BXOJIE IUPOKOIO-
JIOCHBIX JIEJIUTEIICH.

A) YBenn4uBaroT pa3Bs3Ky B 00JIACTH HU3KUX YaCTOT.

b) YMeHbmaroT pa3Bsa3Ky B 00J1aCTH HU3KUX YaCTOT.

B) He BnusiroT Ha napaMeTpsl, HO yIy4IlIalOT TEXHOJIOTUYHOCTb.

I') Y3 nepeuricieHHbIX BapUaHTOB MPAaBUIIBHOTO OTBETA HET.

18. OxapakTepusyilTe poJib PE3UCTOPOB, COCAUHAIOUIMX KOHIIBI OTPE3KOB YETBEPTHBOJHOBBIX
TpaHc(hOpMaTOpPOB B JETUTEISIX MOLTHOCTH.

A) Pe3ucTopsl Mo3BOJISIIOT YBETUYUTH IPOITYCKAEMYIO MOITHOCTb.

b) Pe3ucropbl MO3BOMSIIOT YBEIMUNTD Pa3BsI3Ky BBIXOOB.

B) Pe3uctopsl He BIUAIOT Ha MTapaMeTPhl ICTUTEISL.

I') 3 nepeunciieHHbIX BapMaHTOB PABUIBLHOTO OTBETA HET.

19. Ha3oBuTe OCHOBHBIE TAPaMETPHI YIIPABISIEMBIX TUHUH 3aICPKKH.

A) YnpansieMoe BpeMsl 3aJIep>KKH, TOTepH, paBHOMEpHOCTh AUX, nuaeitHocTh DUX, k0dddurm-
eHT otpaxkenus (KCB).

b) Ynpasnsemoe Bpemst 3a1epKKH, TOTEPH.

B) BonHoBo€ conpoTHBIIEHHE.

') I3 nepeunciieHHbIX BApUAHTOB NMPaBUIHLHOTO OTBETA HET.

20. OOBSICHUTE MPUHIIMIT IIOCTPOCHUS YIPABISIEMBIX JIMHUH 3a7CP>KKH Ha CB3aHHBIX JIMHUSX.

A) IlepekitoueHne KaHaJIOB C Pa3HOU 3aJ1€PIKKOM.

b) N3menenune auanekTpuyecKoi MpOHUIIAeMOCTH CPEJIBI.

B) IlepekitoueHne «KOPOTKOTO» U «JJTMHHOTO» KaHAJIOB B BHJI€ CUJIBHO CBSI3aHHBIX MOJOCKOBBIX
JIUHUM, YTO TO3BOJISIET COXPAHUTh COTIACOBAaHHUE B IIUPOKOU MOJIOCE YACTOT.

I') U3 nepeuncieHHbIX BApUaHTOB MPABUIIBHOTO OTBETA HET.

21. KakoBbl OCHOBHBIE OTJIMYHUS (PUIBTPa MOTJIOUIAIOETO TUIA OT KJIACCHYECKOro MOJIOCHO-TPO-
mycKaromero (GpuibTpa.

A) OWIBTp MOIJIOIIAIEro TUIa 00ecrneunBaeT MUHUMAIBHBIN KO3((UIIMEHT OTpaXXeHUsI Ha BHE-
MOJIOCHBIX YaCTOTaX M B M0JIOCE MPOIYCKaHUs, a KIIACCUYECKUI OTpa)kaeT BHETIOJIOCHBIE YaCTOTHI.

b) Otnuunst BO BHOCUMBIX MOTEPSIX.

B) Otnuaust B pa30BBIX XapaKTEPUCTHKAX.
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I') Otnuunii Her.

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

1. I[lepBuuHble, BropuuHble U paboure napamerpsl tuHUN nepenaun CBY koneOanuii.

2. Yem omMyaroTCs LENH C PACIPENEICHHBIMU ITapaMeTpaMu OT LIENIEN ¢ COCPENOTOUEHHBIMH I1a -
pameTpamu.

3. DkBauBasleHTHbIE cxeMbl JTMHUH nepenaur CBY koneGaHuii, CBI3aHHBIX JIMHUH NepeJayun.

4. TenerpadHble ypaBHEHHUs sl CBSI3aHHBIX MOJIOCKOBBIX JINHUHM NIEpefjaull U UX pelIeHHUE.

5. Marpuysble napaMeTpbl OJMHOYHBIX M CBSI3aHHBIX JIMHMM II€peladd, ABYXIIOIIOCHMKH,
YETBIPEXIIOIOCHUKH, BOCBMHUIIOIIOCHUKU.

6. JlaiiTe ompeneneHue MOHATUS 4aCTOTHO-CENEKTUBHOIO ycTpoiicTa (¢punbtpa). Kakue ocHOB-
HbI€ THUIIBI (UIBTPOB HCIOJB3YIOTCS Ha mpakTuke. [lokaxkure mx yacToTHble xapakrepuctuku S21(f),
S11(%).

7. Uto Takoe OM-mopnens?

8. O0BsicHUTE TIpoLIeAYpY co3aanus DM-Moaenu.

9. O6bsacHuTe (uznueckuit cMmbica kodppuueHToB Marpulbl paccesnus S21 u S11. Ilokaxute
npumepsl rpadukos 3apucumoctu S21, S11 ot yactorsl. B kakux eannunax usmepstores S21, S117

10. Kak usmMeHHTCS 3JIeKTpUYecKas JIIMHA MOJI0CKOBOW JIMHUM Nepejaull IpyU U3MEHEHUH OTHOCH -
TENBHON AUIIEKTPUYECKON IPOHULAEMOCTH OJUIOKKH?

11. Kak uzmenurcs tonosorus ¢uistpa (II11D, ®HY, ®BY, I13®) npu u3MeHEHUN OTHOCUTEIb-
HOM IMAJIEKTPUUECKOM IPOHULIAEMOCTH TOATI0KKN?

12. Kak u3MeHs0TCA 4acTOTHbIE 3aBUCUMOCTH Kod(unuentoB S21, S11 npu u3MeHeHUH OTHO-
CUTEJIBHOM TUAIIEKTPUYECKON IPOHUIIAEMOCTH?

13. Kak usmenurcsa tonosorus ¢uisrpa (111D, ®HY, ®BY, [13dD) npu u3MeHEHUH TOJIIMHbI
MOIOKKH?

14. Kak u3MeHSTCs 4acTOTHbIE 3aBUCUMOCTH Kod(pduumenToB S21, S11 nonockoBoii TuHUM Tiepe-
Jlauy TP U3MEHEHUH TOJILIMHBI TIOJUIOKKH IIPM HEU3MEHHON OTHOCHUTEIBHOW JUAJIEKTPUUECKOM IPOHHU-
LAEMOCTH TOM MOATI0XKKH?

15. Ilpuseaure npumep tomosoruu 1P auanazona CBY, onumwure npuHUMN pabOThl TAaKOro
¢unbTpa.

16. [IpuBenuTe >KBUBAJICHTHYIO cxeMy 3amelenus ¢punstpa (PHY, ®BY).

17. Ha3oBuTE OCHOBHBIE TEXHOJIOIMUECKHE JOMYCKH, KOTOPHIMU HEOOXOAUMO PYKOBOJCTBOBATHCS
IIpH NpoekThpoBanuu neyarioro CBY-ycrpoiictsa.

18. Yro nmokazeiBaer KCBH? [laiiTe onpenenenue, Auamna3od BoO3MOKHbIX 3HaueHuid. Csi3p KCBH
c S11.

19. YUto takoe aenmben? s n3MepeHus Kakvux BEJIMYUH 1EJIECO00pa3HO MCIOJIb30BaTh JAEIU0Oe-
1b1? Onpenennure BHOCUMOE 3aTyXaHHe B 1b, eciy aMIIUTyia HalpsDKEHHUs yMEHbIINIACh B 2 pasa.

20. ITpyHIMN 1eMCTBUSA U OCHOBHBIE ITapaMeETPbl HAIIPABICHHOTO ITPOTUBOHAIIPABIEHHOTO OTBET-
BUTEJISI HA CBA3aHHBIX JUHMX. [IpuBenuTe npumep TOmnoioruu.

21. OObsicHUTE Ha3HAUEHHUE W NMPUHLMN AecTBUs (pa3oBpaiarenst Ha CBsI3aHHBIX JUHMIX. Kakue
tunsl pazospainareneit CBY Bel 3HaeTe?

22. O6wsacHuTe npuHIMN padotel arteHroaTopa CBY. IlpuBenure npumep cxeMbl U TONOJIOTUH at-
teHroatopa CBY.

23. Kakue Tumbl MaTpull MCNOJB3YIOTCA JUIs onucanus napamerpoB CBY nunuil nepenauu u
yCcTpoicTB? CBSA3b MEXKAY PA3IMYHBIMUA MaTpULIAMHU.

24. Yo TaKoe COINacoBaHHbIN PEKUM pabOThl yeThIpexIontocHuka? KakoBbl yciaoBus coriiacoBa-
HUS YETBIPEXIIOIIOCHUKA C Harpy3KOW U UICTOYHHUKOM CUT'HaJIa?

25. Kak onpeaenuTh 4nciIo 3BEHbEB (PHIIBTPAa U HOMUHAIbI AsieMeHToB ¢uibrpa (L, C) B Mukpouc-
IIOJIHEHUH HA MOJUI0XKKeE?

26. Yro takoe MaTtpuua pacceuBanus? IlpuBenure omnpenenenus S-nmapametpoB (S11, S12, S21,
S22). aiite onpeaeneHue B3aUMHOTO U HEB3AUMHOTI'O YETBIPEXITOIIOCHHUKA.

27. O6mas xapakrepuctuka coBpemeHHbIX CAIIP CBY yctporictB. OCHOBHBIE BO3MOKHOCTH
CAIIP AWR (Microwave Office). [IpuBenure npumep Baliero npoekra.

28. OOBsicHUTE, KaK IOJb30BaTbCsl MHCTpyMEHTOM «OnTumuzanus» B nporpamme Microwave
Office.
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29. OT KakuxX MapamMeTpoB IMOJOCKOBOTO (PMIIBTPA 3aBUCHT: IIMPHUHA TOJOCHI MIPOMYCKaHUs, Irpa-
HUYHBIE YaCTOThI, KPYTU3HA XapaKTEPUCTUKHU?
30. Kak onpenenuTs 4uCIiio 3B€HbEB (DUIIBTPA U pa3Mephl MOJOCOK (HiIbTpa?

14.1.3. Tembl KOHTPOJILHBIX pPadoT

KonrtponbHnas padora Nel

[TepBuuHble, BTOpUYHbIE U paboune napameTpsl tuHui nepenaun CBY koneGaHMid.

YeM oTiIMYarOTCs LENH C paclpeAeseHHbIMU ITapaMeTpaMu OT LeNel ¢ COCpeOTOYEHHBIMU Mapa-
METPAMH.

OKBauBaJIEHTHbIE cxeMbl TuHUI nepenaun CBY konebaHuii, CBA3aHHBIX JUHUM Iepeadn.

TenerpacdHbie ypaBHEHHUs A7 CBS3aHHBIX TOJIOCKOBBIX JIMHUM MEpeaun U UX pelieHue.

Marpuunble mapaMeTpbl OJMHOYHBIX U CBSI3aHHBIX JIMHUHN Tepefayl, JBYXIOIOCHUKH, YeThIpeX-
MIOJIFOCHUKH, BOCBMUIIOJIIOCHUKH.

Yro Takoe neruben? s m3aMepeHus Kakux BEJIWYWH 11eJIeCO00pa3HO HUCIONb30BaTh ACIIUOCIHI?
Onpenenure BHOCUMOE 3aTyxaHHe B 1b, €Ciii aMIUIUTYyia HalIpsDKEHUsT yMEHbBIIWIIACh B 2 pasa.

KontponbsHas pabora Ne2

Jaiite ompeneneHue MOHATHS YaCTOTHO-CEIEKTUBHOTO ycTpoicTBa (¢punbTpa). Kakue ocHOBHBIE
TUTIBI QUITBTPOB UCIIONB3YIOTCS Ha TpakTuke. [lokaxuTe nx yactotHeie xapakrepuctuku S21(f), S11(f).

OO6mpsicuuTe Qu3nueckuit cMbIci ko3 puirenToB Marpuibl paccestuus S21 u S11. [Tokaxkure npu-
Mepbl TpadukoB 3aBucumoctu S21, S11 ot yactoTsl. B kakux eaununax usmepstores S21, S11?

OT Kakux mapameTpoB HOJIOCKOBOTO (PUIbTpa 3aBUCST: LIMPUHA MOJIOCHI MPOMYCKAHMs, IPaHUY-
HBIE YaCTOTbI, KPYTH3HA XapaKTEPUCTUKU?

Kak onpenenuts 4uCiio 3BeHbEB (DUIIBTPa U pa3Mepsl MOJ0COK GUiIbTpa?

[TpuBenuTe 3KBUBAJIEHTHYIO cXxeMy 3amelieHus puisrpa (PHY, OBY).

Kak u3menutcs tonoinorus ¢uiasrpa (IIIIP, OHY, ®BY, I13P) npu u3MeHEHHU TOJILMHBI
HOJUIOKKHU?

14.1.4. Bonipocbl Ha cAaMONOATOTOBKY
[Tpuniun pabotel (hazoBpariaresns
Knaccudukamus 1 cBoiCTBa HalIPaBJICHHBIX OTBETBUTENCH
Bapuantsl peanuzanyu Tononorun CBU-¢GuisTpoB Ha CBI3aHHBIX JIMHUSAX

14.1.5. Tembl pac4yeTHbIX padoT
Pacuer uMnybCHOM U EPEXOTHON XapaKTEPUCTUK LIETIH
Omnpenenenne NOrOHHBIX TAPaMeTPOB MUKPOIIOJIOCKOBOM JTMHUM NTEpeiaun

14.1.6. Tembl 1a60paTOPHBIX PadoT
UccnenoBanne GpyHkuoHanbHbIX Bo3MokHOCTe AWR Design Environment.
Pacuer uMIysibCHOM M EPEXOAHON XapaKTEPUCTHUK LETIH.
OrnpezneneHre NOroHHBIX apaMeTPOB MUKPOTOJIOCKOBOW JTUHUU NIEPEIaUH.
HccnenoBanue xapakTepUCTUK KOAKCHAIBHOTO TPAKTA.
N3yuenne yacToTHbIX XapakTepucTuk CBY-y3510B.
CuHTe3 ¥ ONTUMHU3AIMS TT0JIOCOBOTO (DHIIBTPA.
[Toctpoenue u ananuz GHY.
ABTOMaTHU3MPOBAHHOE NMPOEKTUpOoBaHKe JUHUM nepenaun B AWR Design Environment.

14.1.7. MeTonnyeckue peKoMeHAalNU

OO06bEéM yacoB, NPEAYCMOTPEHHBIX Y4YEOHBIM IUIAHOM I M3Yy4YEHMs TUCLMIUIMHBI, MO3BOJISET
OCBETUTH TOJIBKO HamOojee BaKHbIE MOMEHTHI M PACKPBITH 0a30BbIC TOHSATHS MPH YTCHUH JICKIHI.
[TosTOMYy TpH peanu3anuy IporpaMMbl CTYACHTHI JOJDKHBI paboTaTh caMOCTOSATEIBHO KaK MPH MOBTOPE-
HUH JICKIIMOHHOTO MaTepualia, Tak M IPH MOJArOTOBKE K Ja0OpaTOPHBIM M MPAKTHUECKAM 3aHATUSAM. Jl7is
obecrieueHHst Y(PPEKTUBHOTO YCBOCHHS CTYICHTAaMH MaT€pPHAalIOB AMCHHUIUIMHBI HEOOXOIMMO Ha MEPBOM
3aHSATHH TIO3HAKOMHUTh UX C OCHOBHBIMH TOJOKEHHSIMH M TPEOOBAaHHMSIMU pabodeii mporpamMMel, ¢ TOJJIe-
KAIIMMU HM3YYCHHIO TEMaMH, CIIUCKOM OCHOBHOHM W JIOTIONHHUTEIBLHON IUTEPaTyphl, C MOJOKCHUSMH
0aJTbHO-PEUTUHTOBOI CHCTEMBI OIICHKH ycreBaeMocTd. Ha nekumsax HeoOxoauMo oOpaiiaTb BHUMaHHE
Ha 0COOEHHOCTHU NMPHMEHEHHUS PacCMaTPUBAEMOTO MaTepraia B MOCIEAYIOMNX Kypcax, a Takke B Oymy-
el nmpoecCHOHANBHON AeATenbHOCTH. [ yBenudeHns 3aMHTEPECOBAHHOCTH M TOBBIIICHUS KOMIIE-
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TEHIMIA CTYJCHTOB CJIEIyeT B yUeOHOM IpOIecCce MPUMEHATh HHTEPAKTUBHBIE METOBI O0YUEHUSI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEepHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st mui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX YKa3aH B Tabmule 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOIISL M OLICHKH
o0yJaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUs

TGCTBI, IIUCHbMCHHBIC CAMOCTOATCIBbHBIC

C napyueHusMu
paboThl, BOIIPOCHI K 3a4eTy,

HpeI/IMyI_I_[eCTBeHHO INMCbMCHHAasA

ciryxa IIpOBEpKa
yx KOHTPOJIbHBIE PA0OTHI DOBEp
C mapymenusmu | CobeceoBaHme 1Mo BOIpocam K 3aueTy, | [IpenmyinecTBeHHO yCTHas TPOBEpKa
3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anrmapara 3a4yery
C orpannuenusmMu 1o | TecTbl, TMCbMEHHBIE CAMOCTOSATEIbHbIE [IpenmyIiecTBEHHO POBEPKA
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOJAMH UCXOJIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJbHBIE Pa0OTHI, YCTHBIE OTBETHI | OOYUYaIOIIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeToauueckue peKoMeHAAIMH M0 OLEeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis M1l ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMAaTPUBACTCS J10-
cTymHast (hopMma Mpe0CTaBICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 8 IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO! (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOIO TIOKYMEHTA;

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

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPIONIEPEBOA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00ydaromuxcs MperycMaTpuBaeTcs JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 I ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHoOU (popme.

J1s1 1ML ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

[Tpu HEOOXOMUMOCTH AT JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IIpOLIe-
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Jypa OLIEHUBAHUS PE3YILTATOB O0YUICHHSI MOXKET POBOIUTHCS B HECKOIBKO 3TAIIOB.
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