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 (mpoduns) / cnemuanuzanus: I[IpoekTupoBaHHe W TEXHOJOTHS JIEKTPOHHO-
BbIYHCJIMTEIBHBIX CPEICTB

®dopma 0O0ydeHHS: OUHASA

@axkynbreT: PK®, PagnokoHcTpyKTOpCKH GaKyJIbTeT

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

Cemectp: 7

Y4eOusiii mnan Habopa 2018 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpPEMCHU

Ne Bunpl yueOHO# nesTebHOCTH 7 cemectp Bcero Ennaunner
1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
3 Bcero aymuTopHbIX 3aHATHN 72 72 4acoB
4 CamocTosiTenbpHas padboTa 72 72 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

CornacoBaHa Ha noptane N2 36834




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 IPOEKTUPOBAHHST MUKPOBOJIHOBBIX ycTpoiicTBy (b1.B.JIB.2.1) otHOCHTCS
K OJioKy 1 (BapuaTuBHas 4acTb).

[TpeamecTByOIMKUMU AUCHUIUTMHAMH, (POPMHUPYIOIIMMH HavalbHbIE 3HAHUS, SBIAIOTCSA: BBenenue
B npodeccuto, MIHTErpanpHbple yCTPONHCTBA pau03IeKTPOHUKHY, TeopeTnyeckue OCHOBBI AJIEKTPOTEXHHU -
KH.

ITocnenyromyMHA TUCIUIUIMHAMU SBISIOTCA: ABTOMAaTU3MPOBAHHOE ITPOECKTUPOBAHHUE DIIEKTPOH-
HBIX cpeacTB, KoHcTpynpoBaHue ObICTPOICHCTBYIOMNX HHU(POBBIX YCTPOUCTB, OCHOBBI KOMITBIOTEPHOTO
IIPOEKTUPOBAHMS SJIEKTPOHHBIX CPENICTB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIU:

— JIK-1 crnocoOGHOCTBIO MOJIETUPOBATh OOBEKTHI U MPOLIECCHI, UCIIONb3Ysl CTAHAAPTHBIEC MAKEThI
AaBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIIEA0BAHUS;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00y4aOLUICs TOJKEH:

— 3HATh CTaHJApPTHBIE MAKEThl MPUKIAJHBIX IPOrpPaMM, OPUEHTUPOBAHHBIX HA PELICHUE HAyY-
HBIX ¥ MPOEKTHBIX 33/1a4 PaJHOIEKTPOHUKHI

—  yYMeTb NIPUMEHATh KOMIIBIOTEPHBIE CUCTEMBI U MAKETHI IPUKJIAJHBIX IPOrpPaMM JUIsl IPOEKTH -
POBaHHUS U UCCIIEJOBAHUS PAIMOTEXHUUECKUX YCTPOUCTB

— BJAJleTh TUIIOBBIMU IIPOIPAaMMHBIMM CPEACTBAMM JJIsl aBTOMATH3allMM NPOEKTUPOBAHUS U
MOJIEIMPOBAHUS PAJIUOAIEKTPOHHBIX LIENEH, YCTPOICTB U CUCTEM

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCLUUIUINHBI cocTaBiseT 5.0 3aUeTHBIX €IMHMILIbI U IIPECTaBIeHa B Ta0OIu -

ue 4.1.
Tabmuua 4.1 — TpyaoeMKOCTh TUCIUILTUHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

7 cemecTp

AynuTopHble 3aHATUSA (BCETO) 72 72
Jlexknuu 36 36
JlaboparopHbie pabOTHI 36 36
CamocTosiTenbHas paboTa (Bcero) 72 72
OdopmiteHre 0T4ETOB 110 JTabOPaTOPHBIM paboTam 30 30
[IpopaboTka JIEKIIMOHHOTO MaTepuaia 42 42
Bcero (0e3 ax3ameHa) 144 144
IToaroroBka u caada dK3aMeHa 36 36
OO01mast TpyI0eMKOCTb, 4 180 180
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3auernble EauHub! 5.0 5.0

5. Conepxanue TUCUMILIIHHBI

5.1. Pa3znesnl JUCHUIIMHGLI 1 BUALI 3AHATHHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHATUN TTPUBECHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUH

Bcero
4acoB
HazBanus pa3aenoB TUCHUIUIMHBL Jlek., u JIad. Cam. (Ge3 PopMHpyemEIe
pab.,u | pab.,u KOMIICTCHITUN
9K3aMEH
a)
7 cemecTp
1 OCHOBBI TEOpUU CBSA3aHHBIX MOJOCKOBBIX 8 4 10 22 IK-1
muaui (CILJT) ¢ HeypaBHOBEIIICHHOM 3JIEKTPO-
MarHuTHOM CBsA3b10. Kilaccuyeckue v BOIHO-
Bble MaTpulbl CITJI
2 YcrporictBa CBY Ha cBsI3aHHBIX JINHUSAX: 8 8 10 26 IK-1
HanpaBJieHHbIE OTBETBUTENH, (PUIBTPHI, Jen-
TENN
3 Ympasnsemsle ycrpoiictBa Ha CJI: ¢aszoBpa- 6 0 14 20 IIK-1
LaTeJN, aTTEHIATOPBI, KOppeKTopsl AUX n
OUX
4 MeTtoapl u3MepeHus rnmapaMmeTpoB 4 10 4 18 [IK-1
YCTPOICTB: B YaCTOTHOM JHAara3oHe, UM-
MyJIbCHbIE U3MEPEHUS
5 MeToapl 3KCTpakLMy apaMeTPOB 4 0 14 18 IK-1
YCTPOICTB HA CBA3AHHBIX JTUHUIX
6 [Ipumenenne CAIIP g npoekTHpoBaHus 6 14 20 40 IK-1
YCTPOMCTB
Hroro 3a cemectp 36 36 72 144
Hroro 36 36 72 144

5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JTEKIHSIM)
ConeprkaHue pa3IenoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHIM)

CopeprkaHue pa3iaeinoB TUCHUIUIMHEI (10 | TpymoeMKocTh, | @opMUpyeMbIe
Ha3zanus paszenon Acp pasil AKCTL ( py& , pMUpY

JEKIUSIM) q KOMITETEHIIUU
7 cemecTp
1 OcHoBBI TEOpUU Uctopus u3ydeHus cBsI3aHHbIX JTUHUNA. Mart- 4 ITK-1
CBSI3aHHBIX pHIIBI IEPBUYHBIX IAPAMETPOB, UX PaCUeT.
MOJIOCKOBBIX JIMHUN Tenerpacdusie ypaBHEHUS: CBA3b C TEOpUEH
(CILD ¢ Henei, moyueHune TesnerpapHbIXx ypaBHe-
HEYpaBHOBEILIECHHOM Hul, perienre. OCOOEHHOCTH BOJTHOBBIX
3JIEKTPOMAarHUTHOM IIPOLIECCOB B CBSI3aHHBIX JINHUAX C HEYpaB-

cBs13bi0. Kitaccmueckue | HOBEIIEHHOM 3H€KTpOMaFHHTHOﬁ CBA3BIO.
1 BOJIHOBBIC MAaTpHUIIbL

CILI

Marpuna nepenadyd U MaTpHIla pacCestHus 4
CBSI3aHHBIX JTMHUN. KOHEUHO-pa3HOCTHAs
¢dopma TenerpadHbIX ypaBHEHUH, UTEpALU-
OHHBIN METOJ pELICHUS
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Hroro

2 Yerporictea CBY Ha | Tpu Tunbel HanpaBieHHBIX OTBETBUTEINIEH 4 ITK-1
CBSI3aHHBIX JIMHUSX: (HO) na cBszannbix muausx (CJI). Marpud-
HalpaBJICHHBIE Hoe onucanue HO. Koncrpykiuu cBsizan-
OTBETBUTEIH, HBIX JIJUHUH, IPUMEHSAEMBIX IIPU IPOECKTUPO-
(UIBTPBL, AETUTEIH BaHuu HO
YacrotHbie xapakrepuctuku HO Ha pery- 4
JspHBIX U HeperyssipHbelx CJI. MmnynbscHble
XapaKTEPUCTUKH.
Hroro
3 VnpagnsieMblie Knaccudukanus yrnpaisieMbIX YCTPOHCTB. 4 [K-1
yctpoiicta Ha CJI: CxeMbl ¥ KOHCTPYKITUH (ha3oBpamaTesiei ¢
(azoBpararen, MIOCTOSIHHBIM (Da30BBIM CIIBUTOM U JIMHEWHO-
aTTEHI0ATOPBHI, 3aBHCUMBIM (pa30BBIM CIBUTOM. ATTEHIOATO-
koppektopbl AUX u pot Ha CJL.
oUX
Koppexkius ¢a3bl 1 KOppeKIus aMILTUTY/IbI 2
00pabaThIBa€MBIX CUTHAJIOB B yCTPOMCTBAX
Ha CJI. [IpoexktupoBanue. OCOOEHHOCTHU U3-
MEpPEHHUs [TapaMeTPOB
Hroro
4 Meronap! usmepenust | MiamepeHnue napaMeTpoB yCTPONCTB Ha BEK- I1K-1
11apaMeTpoB TOPHBIX aHAJIN3aTOpax LENel B CTATUYECKOM
YCTPOICTB: B coctosiHUM. V3Mepenue nepexoaHbIx mpo-
YaCTOTHOM JIMAIa30He, |LIE€CCOB B PEKUME OBICTPOTO yIpaBICHUS.
HUMITYJIbCHbBIE HmnynbcHbIE U3MEPEHHUs, B TOM YHCIE OLEH-
HU3MEpEHUS Ka HEJIMHEWHBIX UCKAKECHUN
Hroro
5 Meronel akctpakiuu | [locTaHoBKa 3a71a4 SKCTPAKIIMK KaK 4YacTH ITK-1
napaMeTpoB YCTPOMCTB | MPOEKTHBIX paboT. Mcnonb3oBanue pe-
Ha CBSI3aHHBIX JIMHUAX | 3YJIBTATOB JJISl TIOPAOOTKU MOJIENIEH U B
npoekTupoBanuu. [IpuMepsl s3kcTpakiuu va-
CTOTHOW 3aBUCHUMOCTH IIapaMeTpPOB: PE3U-
CTUBHBIX MOTEPh, IOTEPH B AUIIEKTPUKAX
Hroro
6 I[Ipumenenne CAIIP |[locTtaHoBKa 3a1aul aBTOMAaTU3UPOBAHHOTO ITK-1
JUIS IPOEKTUPOBAHUSL | IPOEKTUPOBaHUS. bUOIMOTEKH 3/1eMEHTOB
YCTPOICTB YCTPOMCTB: OTPE3KOB MOJIOCKOBBIX JINHUI
nepeauu, CBSI3aHHbIX JIMHUH, peryIupyro-
IIUX JIEMEHTOB, Pa3BA3bIBAIOLINX DIIEMEH-
TOB, COCIUHHUTEIICH.
OnTtumu3zanus pa3padaTbIBa€MbIX YCTPOHCTB 2
C YYETOM 33JjaHHBIX TapaMETPOB U IMOJIyYae-
MBIX XapaKTEpUCTUK
Hroro 6
Hroro 3a cemectp 36

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecnedynBAKIIMMH (NPeAbl Ty IIUMHU)

1 obecneynBaeMbIMH (IOCJIEAYIOIMUMH) TUCHUIIMHAMHA

Pazgensl qUCIUIUIMHB U MCKIUCHUIITIMHAPHBIC CBA3HU C O6CCHC‘-II/IB8.IOH_II/IMI/I (HpC,Z[LI,Z[yIJ_[I/IMI/I) u
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznienoB qaHHON AMCHHUTUIMHBL, 7151 KOTOPBIX HEOOXOAUMO
HayMeHOBaHHE TUCIUTLIAH M3y4eHHe 00eCIIeUNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH
1 2 3 4 5 6
[IpeamecTByromue TUCITUTITUHBI
1 Beenenue B npodeccuto + + + + + +
2 nTerpanbHble yCTPOMCTBA paguo- n .
AIEKTPOHUKHU
3 TeopeTnueckrue OCHOBBI AJICKTPOTEX- n
HUKHA
[Tocnenyrouiye TUCHUTIITUHBI
1 ABTOMaTH3UPOBAaHHOE MPOEKTUPOBA- n
HUE 3JIEKTPOHHBIX CPEJCTB
2 KoHctpynpoBanue ObICTPOICHCTBYIO- n n . n . n
HIUX IUPPOBBIX YCTPOUCTB
3 OCHOBBI KOMITBIOTEPHOTO TPOEKTUPO- N
BaHUS 3JIEKTPOHHBIX CPEJICTB

5.4. CooTBeTCcTBHE KOMIIETeHIN I, (POPMHUPYEMBIX IPH H3YYCHUHU AUCHMILIMHBI, M1 BU/10B 3aHATHI
CootBercTBHE KOMIETEHLUH, (HOPMUPYEMBIX MPHU H3YyYECHUM AMCLUMIUIMHBI, W BHUJIOB 3aHATUN

npezcTaBiIeHo B Tabmuie 5.4.

Tabmuma 5.4 — CoOTBETCTBHE KOMITETCHIINHA, (POPMUPYEMBIX MTPU W3YYCHUU NHUCHIUILIAHBI, U BUIAOB 3aHS -

THI
Kommerennu Bunes! 3anaTHii
@DOpMBI KOHTPOJIA
u Jlek. JIab. pab. Cam. pa6.
IK-1 + + + KonrtponpsHas pabora, Jk3ameH,
Koncnekr camonoarorosku, Ot-
YeT 1Mo JabopaTopHOM padore,
PacueTnas pabora, Tect
6. UHTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3anMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. Jlabopato

pPHBIEe padoThI

HanmenoBanue 1abopaTopHBIX padoOT MpuBeAeHo B Tadmmue 7.1.
Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

Ha3zBanus pasznenos

HaumenoBanue 1abopaTtopHbIX padoT

TpynoemkocTs,
q

dopmupyemslie
KOMIIETCHLIUU

7 cemecTp

1 OcHOBBI TeOpUU
CBSI3aHHBIX

HccnenoBanne QyHKIIMOHATHLHBIX BO3MOXKHO-
creit AWR Design Environment

ITK-1

MOJIOCKOBBIX JIMHUM
(CIUD) ¢
HEYPaBHOBEIIEHHOM
3JIEKTPOMAarHuTHOM
cBs3b10. Kimaccumueckue
Y BOJTHOBBIE MaTPHIIbI
CILI

Hroro
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2 YerporictBa CBY Ha | M3yueHne yacToTHBIX XapakTtepuctuk CBY- 4 ITK-1
CBSI3aHHBIX JTMHUSIX: y37I0B
HATPABJICHHbIC OrnpeneneHre MOrOHHBIX TapaMeTPOB MU- 4
OTBCTBUTCH, KpPOIIOJIOCKOBOM JIMHUU TIEpeIaun
(bUIBTPHL, AETUTENN
Hroro
4 Metoapl usmepenus | MccnenoBanue XxapakKTepUCTUK KOAKCHAIBHO- 4 ITK-1
rnapameTpoB ro Tpakra
WCTB: B N N
YCTpOHC Pacuer uMnynbCHOM 1 MepexXoIHON XapaKTe- 6
YaCTOTHOM JIMAIa30He, PUCTHK 1T
HMMITYJIbCHBIC
HU3MEpEHUS Hroro 10
6 IIpumenenue CAIIP |CuHTe3 M onTUMU3AIUA TOJTOCOBOTO 4 [IK-1
JUTS IPOCKTHPOBAHUS | QUITBTPA
YCTpoHCTBE [Toctpoenue u ananu3z PHY 4
ABTOMaTU3UPOBAHHOE MPOCKTUPOBAHUE JIN-
Huu nepegaun B AWR Design Environment
Uroro 14
Hroro 3a cemectp 36

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
Bunel camocrostensHor | Tpynoemkocts, | DopMupyemblie
Ha3zBanus pa3znenos A 24 ’ PMHDPY @DopMBI KOHTPOJIA
paboThI q KOMITETEHIIUU
7 cemecTp
1 OcHoBel Teopun | [IpopaboTka JeKIHOHHO- 4 ITK-1 KonTposnbhas pabo-
CBSI3aHHBIX ro Marepuaina ta, Pacuernas pabo-
H((j)lJE[(j_iKOBBIX T T ——— 6 Ta, Tect
( ) e . | TabopaTopHBIM paboTam
HEypaBHOBEILIEHHOU
anexTpoMaruutHoii | HAToro 10
CBSI3bI0.
Kiraccnueckue n
BOJIHOBBIEC MATPHUIIBI
CILJI
2 Yerpoiictea CBU | [IpopaboTka JeKIIMOHHO- 4 ITK-1 Koncnekr camonon-
Ha CBSI3aHHBIX ro Marepuana roToBKH, OTYET 10
JTUHUSIX: naboparopHoii pabo-
OdopmieHre 0TYETOB TI0 6 patop p
HaIpaBJICHHBI T
AlpaBJICHHBIC JabopaTOpHBIM paboTam c
OTBETBUTEIIH,
duneTpsI, nemuTenu | YToro 10
3 VnpagnsieMblie [TpopaboTka JTeKIHOHHO- 8 [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 o 1abopaTopHOit
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KoppekTopbl AUX u | Toro 14 pabore, TecT
DdUX
4 Metonasl [IpopaboTKa JIEKITMOHHO- 4 [1K-1 KoncnekT camonon-
HU3MEpEHUs ro Marepuaia TOTOBKH
NapaMeTpos Viroro 4
YCTPOICTB: B
YaCTOTHOM
JMarnasoHe,
UMITYJIbCHBIE
U3MEPEHHUS
5 Merozel ITpopaboTKa JEeKIIMOHHO- 10 ITK-1 Koncnekr camonon-
SKCTPAKIUHU ro Marepuana rotoBku, OTYET Mo
napameTpos O(OPMIICHIE OTIETOB 1O 4 na6¥paTopHOH pabo-
YCTPOMCTB Ha abopaTOpHBIM paboTam Te, lect
CBSI3aHHBIX JTMHUSIX

Hroro 14
6 IIpumenenue [IpopaboTka JIEKITMOHHO- 12 ITK-1 Koncnekr camono-
CAIIP nns ro Marepuaa rotoBku, Pacuernas
[POEKTHPOBAHHS O(OPMIICHIE OTIETOB T 8 pabora, TecT, Dk3a-
YCTpOHCTB nmabopaToOpHBIM paboTam MCH

Hroro 20
Hroro 3a cemectp 72

ITonroroBka u cnava sk- 36 OKk3ameH

3aMeHa
Hroro 108

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

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
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. ABromaru3zupoBaHHOE TMpoekTHpoBaHue auHUKM nepegaun B AWR Design Environment
[OnexTpoHHBIN pecypc]: MeTonuueckue yKa3aHus 10 BBIIOJHEHUIO JabopaTopHoi pabotsl / Aptuies C.

A. — 2018. 12 c¢. — Pexum pgoctymna: https://edu.tusur.ru/publications/8124 (mata oOparmeHwus:
02.12.2018).

2. ITloctpoenue u aHanu3 GUIBTPA HU3KUX YaCTOT [ DIEKTPOHHBIN pecypc]: MeTtoanueckue yka-
3aHUS 110 BBINOJIHEHHIO JabopatopHoil pabotsl / AptumeB C. A. — 2018. 15 ¢. — Pexxum gocryna:

https://edu.tusur.ru/publications/8123 (nara obpamenus: 02.12.2018).

3. CuHTe3 1 ONTUMHU3ALMS [10JIOCOBOTO (MiIbTpa [DNeKTpOHHBIH pecype]: MeToauyeckue ykasa-
HUSl 10 BBINOJIHEHUIO J1abopatopHoi pabotel / AptumeB C. A. — 2018. 9 c. — Pexxum pgocrymna:
https://edu.tusur.ru/publications/8120 (nata obpamenus: 02.12.2018).

4. Pacuer uMIy/IbCHOM U MEPEXOHON XapaKTEPUCTUK LU [DNeKTpOHHbIN pecypc]: Mertoanye-
CKHE yKa3aHHs M0 BBINOJHEHMIO JaboparopHoi paboTsl / Apruies C. A. — 2018. 12 ¢. — Pexxum n0-
cryma: https://edu.tusur.ru/publications/8115 (mara obpamenus: 02.12.2018).
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5. MWM3ydenue yacToTHbIX Xapakrepuctuk CBY-y3noB [DnexTpoHHBIN pecypc]: Meronuueckue
yKa3aHUs K BBIMOJTHEHUIO JJAOOPATOPHON M caMOCTOsITeIbHON paboThl / AptumeB C. A. — 2018. 7 ¢c. —
Pexxum noctyna: https://edu.tusur.ru/publications/8090 (nata obpamenus: 02.12.2018).

6. OmnpeneneHre MOTOHHBIX MAapaMETPOB MHKPOIOJIOCKOBOM JIMHUM Tepenadyu [ DIeKTPOHHBIN
pecypc]: Meroauyeckue ykazaHusl K BBIIOJIHEHHIO JIAOOPATOPHOM M caMOCTOSITENbHOM paboThl / ApTH-
meB C. A. — 2018. 7 ¢. — Pexum pmocrtyna: https://edu.tusur.ru/publications/8088 (mata obpameHus:
02.12.2018).

7. WccnenoBanue ¢pyHKIMOHAIBHBIX Bo3MokHOCTe AWR Design Environment [ DnekTpoHHBIH
pecypc]: Meroauueckue ykazanus kK naboparopHoii pabore / Aprume C. A. — 2018. 18 c. — Pexum
noctyma: https://edu.tusur.ru/publications/8080 (mata o6pamenwus: 02.12.2018).

8. MHccnenoBaHue XapaKTEpUCTHK KOAKCHAIBHOIO TpakTa [DIEKTPOHHBIM pecypc]: Meroauue-
CKHE YKa3aHHs K BBIMOJIHEHUIO JJA0OPATOpHON M caMmocTosTenbHOM paboTer / AptumeB C. A. — 2018. 9
c. — Pexxum mocryma: https://edu.tusur.ru/publications/8089 (nata oopamenwus: 02.12.2018).

12.3.2. YueOHO-MeTOAMYECKHUE TOCOOHS /ISl JIML C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU 3/10POBbS U
HHBAJINI0B

Y4eOHO-METOIMUYECKUE MaTepHallbl sl CAMOCTOSTENILHON M ayAUTOPHOM paboThl 00ydaroIuXcs
W3 YHUCa JUIl C OTPAHMYCHHBIMUA BO3MOXKHOCTSIMH 3I0POBBSI M1 HHBAIHMJIOB MIPEIOCTABIAIOTCS B hopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSM UX 3/I0POBbS U BOCTIPUATHUS HHPOPMAITHIH.

JJist M1 ¢ HAPYIIeHUSIMU 3PeHusI:

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- B [le4aTHON (hopMe yBETNYEHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMHU CJIyXa:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JLJist I ¢ HAPYIIeHUSIMU OTIOPHO-ABUIaTeJILHOTO anmapara:

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

12.4. IIpoeccuonaibHbie 6a3bl JAHHBIX U HH(GOPMAILIMOHHBIE CTIPABOYHBbIE CHCTEMbI
1. WudopmauuoHHbIe, CHpaBOYHbIE M HOpPMaTHBHbIE 0a3bl AaHHbBIX Oubmuorexku TYCYP
https://lib.tusur.ru/ru/resursy/bazy-dannyh

13. MaTrepuaibHO-TEXHHYECKOe o0ecneyeHrne JUCHUILIMHBI U TpedyeMoe MporpaMMHoe
o0ecneyenmne

13.1. O0uue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaabHO-TEXHMYECKOE M MPOrpaMMHOe olecriedeHne IS JTeKIIMOHHBIX 3aHATHI
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALUH, TE-
KYILEro KOHTPOJIS U MPOMEXKYTOUHON aTTeCTAallMU UCTIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUYECTBOM I10-
CaJI0YHBIX MECT He MeHee 22-24, 00opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOoIl meOenbio. MMeroTes
JIEeMOHCTpalMOHHOE 000pyA0BaHNHE U yueOHO-HAITIIIHbIE TOCOOMs, 0OecIeunBaroIe TeMaTHIeCKue Ui-
JIOCTPALMHU 10 JIEKLIMOHHBIM pa3jieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecnedeHne I JadopaTopHbIX padoT
N3mepurenshas nadopatopust / Jlaboparopust "DPU3HKO-XUMUYECKIX OCHOB MUKPOAJICKTPOHUKH"
yueOHasi ayuTOpUs JUIs POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl TIPOBE -
JIEHUS 3aHATHI MPAKTUYECKOro THUIIA, yuyeOHast ayIuTOpUs AJisl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yaeOHasi aymuTOpHsl JJIsi IPOBEICHUS 3aHATUH CEMUHAPCKOTO THIIA, MMOMEIIEHUE AJIsl IPOBEICHUS TEKY-
IIET0 KOHTPOJISl ¥ POMEKYTOUHOM aTTeCcTalluu

634050, Tomckast o6macts, 1. Tomck, Jlennna npocrnexkr, a. 40, 316 ayn.

Onucanue UMeroIerocs 000pyI0BaHUS:

- HoyrOyk Aser AS5101AWLMI,

- Komnisrorep WS2;
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- BektopHblit ananusarop nemneit 063op-103;

- BekTopHbIli UMITYJILCHBIN aHaIU3aTop Lenel ummynsc-M P4-u-01;
- Boastmetp B6-9;

- 'eneparop curnanos ['CC-05;

- 'eneparop-uactoromep FG-7020;

- Usmepurens J12-22 (2 mit.);

- Ucrounuk nmuranus b5-43;

- JIngennei ncrounuk nutaaus HY3003;

- Mynstumetp APPA 207,

- Ocmmutorpag RLGOL DS 1042 C;

- [Tpubop IMHXT - 1;

- [Ipoextop LG RD-DX130;

- Hudposoii ocummnorpad DSO-3202A;

- lludposoii ocummtorpad GDS-806S;

- Kommuiekt cienmanuzupoBanHoi yueOHOW Mebenu;
- PaGouee mecTo mpernoaBares.

[Iporpammuoe obecrieueHue:

- T-Zip

— Google Chrome

— Kaspersky Endpoint Security 10 gns Windows
— Microsoft Windows

— OpenOffice

JlaGopatopusi KOMITBIOTEPHOTO TIPOSKTUPOBAHUS

yueOHasl ayJuTOpHs JUIsl TPOBEACHUS 3aHATUH JIEKLIMOHHOTO THUIA, ydeOHas ayAuTOpHs Ul IPOBE-
JICHHS 3aHSATHI MPAKTUIECKOTO TUIA, ydeOHas ayIuTOpHS I POBEICHHS 3aHATHI T1a00paTOPHOTO THIIA,
yueOHasl ayuTopus JJIs IPOBEIEHHsS 3aHSATUI CEMHMHAPCKOro TUIA, MOMEIIEHUE AJIs1 KypCOBOT'O MPOEKTH -
poBaHUS (BBIMOJIHEHHSI KYPCOBBIX Pa0OT), IOMEIIEHHE IJIsi IPOBEACHUS TPYIIIOBBIX H WHIWBUIYAIBHBIX
KOHCYJbTAallUH, TOMEIIEHUE JJIsl IPOBEACHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalluu, oMe-
HICHHUE JUTSI CAMOCTOSTEIIBHON paboThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocrnexT, a. 40, 143 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- [lepconanbhblit KoMmbIoTEp (20 1IT.);

- YcrpoiicTBo TeHeparuu u o0paboTku curHasoB Analog Discovery 2; - National Instruments
Edition (10 mT.);

- HcrneitaTenpHBI  1a0OpaTOPHBIA CTEH Y3JIOB AHAJOTOBOM H HU(POBOH 3JIEKTPOHUKU
MikroElektronika Analog System Lab Kit PRO (10 mt.);

- Otnagounas minata Arduino UNO (15 wr.);

- Otnagounas mnata STM32F4291-disk (10 mT.);

- TpéxxaHaJIbHbIN TUHEHHBIN UCTOUHUK NTOcTOAHHOTO Toka GPD-73303D (10 wrT.);

- Ocinorpad DSOX1102G (10 mt.);

- JJabopatopusiit makeT Basys 3 Artix-7 FPGA Trainer Board (10 mit.);

- IIpoextop Acer P1385WB;

- DKpaH Il MPOEKTOPA;

- Kommuiekt cnienmanu3upoBaHHoi yueOHoH MeOenu;

- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecnieueHue:

- 7-Zip

— Apache OpenOffice

— FoxitReader

— Google Chrome

— NI AWR Design Environment

— NI Labview 2016
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— PTC Mathcadl3, 14
— Unreal Commander

13.1.3. MarepuajbHO-TEXHUYECKOE U IPOTPaAMMHOe odecredeHue IS CAMOCTOATEILHOI padoThI
Jist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jleanna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuia, 1. 74, 207 aya.

CoctaB 000py/IOBaHUS:

- yueOHasi MeOelb;

- komnstoTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8['T. - 5 mmiT,;

- KOMOBIOTEPHI MOJIKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[TepeyeHb MPOrpaMMHOTO 0OECTICYCHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MatepuabHO-TeXHH4YECKOe o0ecredyeHre JUCIUIITHHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMHM 310POBbSI 1 HHBAJIU/0B

OcBoeHME NUCUUIUIMHBI JIMLAMU C OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3/10pPOBbS U WHBaJIUIaMHU
OCYUIECTBIISIETCA C UCIIOIb30BAaHUEM CPEJICTB 00yUEHHS OOILEro U ClelnaabHOTO0 Ha3HAYEHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPelyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLIEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
4yy yuyeOHOM nHpOpMAaLIUU B TOCTYNHBIX (POpMax, MOOMIIBHOM CUCTEMBI MTpenoiaBaHus il 00YJaroLIXC s
C WHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasl ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyyarolyecs: ¢ HapyllIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHOM TEXHMKOM, ayIMOTEXHUKOHM, BUIEO-
TEXHUKOM, FJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BAHKE B
JIEKIMOHHBIX U YU€OHBIX ayJUTOPUAX BO3MOXKHOCTH MPOCMOTPa yAaJIEHHBIX 00BEKTOB (Hanmpumep, TeKCTa
Ha JIOCKE WM CJIaiiia Ha SKpaHe) MPHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO POCMOTpA.

[Tpu 3aHATHAX C 0OYy4YaIOIIUMUCS € HAPYLIEHUSIMH ONOPHO-ABUIaTeIbHOIO anmnapara HCIojb-
3YIOTCS aJbTepPHATUBHBIE YCTPOHCTBA BBO/IA MH(OPMAIIMK U IpYTHE TEXHUUECKUE CPENICTBA ITpreMa/nepe-
nauu yueOHo# nHpopMaluu B TOCTYIHBIX (opMax, MOOMIIbHOM cucTeMbl 00ydeHHs ISl JTr0/Iel ¢ WHBa-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuaJdbl H METOAUYECCKHUEC PCKOMECHAAIUHA 110 OPraHu3aiuu U3y4cHus
AUCHHUITINHBbI

14.1. Conep:xaHue OLEHOYHbIX MATEPHAJIOB U MEeTOAUYECKHE PEKOMEHIAIUN
Jlnst onieHKH cTenieHH C(OOPMHUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPEIUVICHHBIX 3a JUCIUTIIMHOM
KOMHeTeHLII/If/'I I/ICHOJIB3yIOTC$I OILICHOYHEBIC MaTepI/IaJII:I B COCTaBC:

14.1.1. TecToBBI€ 3a0aHUA
1. IlepeuniciuTe OCHOBHBIE MPHU3HAKKA HEYPAaBHOBELIEHHOCTHU AJIEKTPOMArHUTHOM CBSI3U CBS3aH-
HBIX TI0JIOCKOBBIX JIMHUH.
A) HepaBeHcTBO (pa3oBbIX cKOpocTel CMH(a3HBIX U MPOTUBO(A3HBIX BOJIH.
b) HeonunakoBble nonepeyHble pa3Mephl CBA3aHHbBIX JTUHUM.
B) HepaBeHcTBO XapakTepuUCTUUECKUX COMPOTUBIICHUH JIMHUM.
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I') I3 nepeunciieHHbIX BApUAHTOB NIPaBUIIBHOIO OTBETA HET.

2. [lepeuncnure nepBUYHBIC TOTOHHBIC MTAPAMETPHI IMHUU TIEpEaaUH.

A) XapakTepucTHYECKHE COMTPOTUBIICHHUS.

b) [loronHbie eMKOCTH, HHIYKTUBHOCTHU, CONTPOTUBIICHHUS, TPOBOJAUMOCTH CBSI3aHHBIX JIMHUH.
B) DddexTrBHBIC TUAICKTPUIECKHAE TPOHUIIAEMOCTH Y€THOTO U HEYETHOTO THIIA BO30YKICHHUS.
I') BonHoBoO€ comnpoTuBiieHHE

3. B uem oTiune XapaKTEpUCTHK CBS3aHHBIX JIMHUH Mepeadn ¢ MOTepsiMH U 6€3 MoTepb.

A) Ilpu Hanuuum noteph BO3HUKAET YAaCTOTHASI 3aBUCHMOCTh MTapaMeTPOB CBA3AHHBIX JIMHUH, KaK
BTOPUYHBIX, TaK 1 pabounx. B oTcyTcTBHE MOTEPh BTOPUYHBIE TAPAMETPHI HE 3aBUCAT OT YaCTOTHI.

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

B) Ilotepu B MuHUAX Nnepenadn yiaydilaroT HapaMeTphl.

I') Hanmnuue noteps He BAMSET HA XapaKTEPUCTUKU JTUHUHN TIEpeIadH.

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

A) Marpunia H'HIYKTUBHOCTEH MPOMOPIIMOHAIBHA MAaTPHIIE EMKOCTEH MPOBOJIHUKOB MPU BO3YIII -
HOM 3aIl0JIHCHUU.

b) Marpuiia "HIYKTHBHOCTEH TIPOITOPIIMOHAIEHA 00PAaTHOM MaTpHUIle eMKOCTEH MPOBOTHUKOB TIPH
BO3JYIIHOM 3aII0JIHCHUH.

B) Marpuia HHIYyKTUBHOCTEH HE 3aBHCUT OT MATPHUIIBI €MKOCTEH MPOBOIHUKOB MPH BO3IYIITHOM
3allOJIHCHUMH.

I') Bce yTBepkaeHuUsT BEpHBI.

5. Yro onuchIBaOT TenerpadHbie ypaBHEHUSI.

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

B) Tenerpadusie ypaBHEHHs ONMUCHIBAIOT MPOIECC PACTIPOCTPAHEHHS MPOJIOIBHBIX BOJH B CHUCTE-
M€ MIPOBOIHUKOB.

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

I') Tenerpagusie ypaBHEHHUs] ONUCHIBAIOT MPUHIUI paOOTHI Teserpada.

6. Kakue cooTHoOIIEHNE OTpa)kaeT KilacCuuecKas MaTpulia epeaady, ONUChIBAIOIIas OTPE30K JIU-
HUU NIEPEayH.

A) Kiaccuueckass MaTpulia epeaadu OTpaskaeT COOTHOIIEHUE MEXAY BXOJHBIMU HAIPSHKEHUSMU
Y BBIXOJTHBIMU HAIPSKECHUAMHU.

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

B) Knaccuueckas marpuna nepeauu OTpakaeT COOTHOLIEHUE MEXY BXOJHBIMU HAINPSHKEHUSMU
Y TOKaMH U BBIXOJHBIMHU HaIPSKEHUSIMHU U TOKAMHU.

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

7. Kakue COOTHOIIEHUsI OTPa)kaeT BOJIHOBAsI MATPHUIIA PACCESIHMS, ONTMCHIBAIOIIAs OTPE30K CBS3aH-
HBIX JINHUH NIepeaun.

A) BonHOBas MaTpuIia paccestHisl OTPaKaeT COOTHOIICHHS MEXIY aMIUTUTYIaMHU HaNPsDKSHUSI OT-
PaKEHHBIX U MAJIAIONIUX BOJIH HA TIOPTaX MHOTOIOIFOCHUKA (OTpe3Ka CBSA3aHHBIX JTUHUM Mepeiadn ).

b) BonHoBast Marpuiia paccessHusl OTpakaeT COOTHOIICHHUS MEXKTY MOIIMHOCTBIO OTPaKCHHBIX U
MaJAI0IMX BOJH HA OPTAaX MHOTOMOJIIOCHUKA (OTPE3Ka CBSI3aHHBIX JIMHUN MIEpeIayun ).

B) BonHoBas maTpuiia paccessHusi OTpakaeT COOTHOIIEHUS MKy (pazaMu OTPaKEHHBIX M T1aJ1at0-
IIMX BOJIH Ha MOPTaX MHOTOIOJIOCHUKA (OTpe3Ka CBSI3aHHBIX JTUHUHN NIEepe1adn ).

I') 3 mepeuncieHHpIX BapHaHTOB MPABHIIBHOTO OTBETA HET.
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8. Kak BbI cunTaere, 4eM BbI3BAHO pa3HOOOpa3ue BO3MOKHBIX CIIOCOOOB MaTpUYHOTO MpEACTaBIIE-
HUS OTPE3Ka CBA3AHHBIX JMHUM Neperadn.

A) Tpagunusamu.

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

B) DxoHOMUEH BEIYUCIUTEIBHBIX PECYPCOB.

I') 3aBHCHUT OT TEXHOJIOTUM U3TOTOBJIEHUS JINHUH TIEpEayun.

9. Kakue cBs3aHHbIE JIMHUYU HA3bIBAIOTCS PETYIISIPHBIMHU.

A) IMonepeuHoe ceyeHne KOTOPBIX HE MEHSAETCS B 3aBUCUMOCTH OT MPOAO0THHOM KOOPIUHATHI.

b) Conepxamue peryispHble BKIIOUEHHS] COCPEAOTOUYEHHBIX WJIM PACIPEAEICHHBIX 3JIEMEHTOB
BJI0JIb IPOJIOJILHONW KOOPIUHATBHI.

B) IlepBuunble mapamMeTpbl KOTOPBIX HE 3aBUCAT OT IPOAOJIBHON KOOPAMHATHI, BJIOJIb KOTOPOU
pPacIpOCTPAHAIOTCS BOJIHBI.

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

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

A) 3axona Oma u npaBunt Kupxroda.

b) 3akona Owma.

B) [IpaBuna OypaBumnka.

I') 3akons! HproTOHA.

11. Kakue orpaHn4eHus: COIEPKUT SKBUBAJICHTHAsL CXEMA OTPE3KA CBA3aHHbBIX JIMHUIA.

A) OrpaHuyeHuid HET.

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

I') I3 nepeuncieHHbIX BApUAaHTOB NIPaBUIIBHOIO OTBETA HET.

12. Kaxkoil ¢puzudeckuii cMbIcT UMEIOT KO3 PUIIMEHTHI pacpoCTpaHeHHs PU CHH(A3ZHOM U TPO-
THBO(a3HOM BO30YKJICHUH.

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

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

B) Onpenensror motepu BosiH CHH(DA3HOTO ¥ MPOTHBO(GA3HOTO THUTIA.

') Onpenenstor Ko3pPUIUEHT MOABICHUS CUH(AZHBIX TIOMEX.

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

A) Bo BHECEHUM pEaKTUBHBIX HEOJHOPOJHOCTEHN B CBSI3aHHBIEC JIUHUM.

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

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)
BBIXOJIOB.

b) KoaddunmeHnt neneHuss MOIHOCTH.

B) O6mue norepu.

I') BxogHoe conpotuBieHne, 00paTHbl KOdGHUIMEHT nepeaadn.

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

A) VBenmuuuTh KOJMYECTBO 3BE€HbEB U NMPUMEHUTh YCOBEPIIEHCTBOBAHHYIO CXEMY PACLICTIUTEIS
MOILHOCTH Ha BXOZ€ JAEIUTEIS.

b) YBennuuTh KOMMYECTBO 3BEHBEB.

B) [IpuMeHNUTH PE3UCTUBHYIO CXEMY ACIUTEINS.

I') IToBBICHUTH TUAIEKTPUYECKYIO IPOHULIAEMOCTD TOAT0XKKH.

16. Kakum 00pa3om BIIMSET CBSI3b MEXIY MOJIOCKAMH YETBEPTHBOJIHOBBIX TPAaHCPOPMATOPOB Ha
Pa3BA3Ky BBIXOOB JEIUTEIICH.

A) He Bnusier.

b) VBennuenue cBsI3u yBEIMUMBAET Pa3BsI3Ky BBIXOJOB JEINUTEIEH.

B) YBenudeHue CBs3M yMEHBINAET Pa3BA3KY BBIXOJIOB JCIUTEIICH.

I') VBenuyeHue cBA3M HE MEHSET Pa3BsA3Ky BBIXOAOB JECIUTENEH.

17. Ykaxkure posib pe3ucTOpPOB B OPUTMHAIBHON KOHCTPYKIMHU PACUIENUTENS Ha BXOJIE IUPOKOIO-
JIOCHBIX JIEJIUTEIICH.

A) YBenn4uBaroT pa3Bs3Ky B 00JIACTH HU3KUX YaCTOT.

b) YMeHbmaroT pa3Bsa3Ky B 00J1aCTH HU3KUX YaCTOT.

B) He BnusirtoT Ha napaMeTpsl, HO yIy4IIal0T TEXHOJIOTUYHOCTb.

I') Y3 nepeuricieHHbIX BapUaHTOB MPaBUIIBHOTO OTBETA HET.

18. OxapakTepu3yilTe poJib PE3UCTOPOB, COCAUHSAIONIMX KOHIIBI OTPE3KOB YETBEPTHBOJHOBBIX
TpaHc(hOpMaTOpPOB B JETUTEISIX MOLTHOCTH.

A) Pe3ucTtopsl M0o3BOJISIIOT YBEUYUTH IPOITYCKAEMYIO MOITHOCTb.

b) Pe3uctopbl MO3BOMISIIOT YBEIMUUTD Pa3BsI3Ky BBIXOOB.

B) Pe3uctopsl He BIUAIOT Ha MTapaMeTPhl TICTUTEIS.

I') I3 nepeunciieHHbIX BApUaHTOB NIPaBUIIBHOIO OTBETA HET.

19. HazoBuTe OCHOBHBIE TAPAMETPHI YIIPABISIEMBIX TUHUH 3a1CPKKH.

A) YnpasnsieMoe BpeMsl 3aJIep>KKH, TOTepH, paBHOMEpHOCTh AUX, nuaeitHocTh DUX, K0ddduru-
eHT otpaxkeHus (KCB).

b) Ynpasnsemoe Bpems 3a1epKKU, TOTEPH.

B) BonHoBo€e conpoTHBIEHHE.

') 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) U3menenune aAuanekTpuyecKoi MpOHUIIAeMOCTH CPEJIBI.

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

I') 3 nepeuncieHHbIX BapUaHTOB MPABHIIBHOTO 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 MOJOCE MPOIYCKaHUs, a KIIACCUYECKUI OTPa)kaeT BHETIOJIOCHBIE YaCTOTHI.

b) Otnuunst BO BHOCUMBIX MOTEPSIX.

B) Otnuaust B pa30BBIX XapaKTEPUCTHKAX.

I') Otnuunii Her.

14.1.2. Dx3aMeHALIHOHHBbIE BOIPOCHI
1. I[lepBuuHble, BropuuHble U paboure napamerpsl TMHUN nepenaun CBY koneOanuii.
2. Yem omMyaroTCs LENU C PACIPENEICHHBIMU ITapaMeTpaMu OT LIETIEN ¢ COCPEIOTOUEHHBIMH I1a -
pameTrpamu.
3. DkBauBasleHTHbIE cxeMbl JTMHUH nepenaun CBY koneGaHuii, CBI3aHHBIX JIMHUH NepeJayun.
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4. TenerpadHble ypaBHEHHS JJIs1 CBSI3aHHBIX MOJOCKOBBIX JIMHUH Mepejaun U UX pPelIeHue.

5. MarpuyHble napaMeTpbl OAMHOYHBIX U CBSI3aHHBIX JIMHUM IIepeadd, JBYXIIOJIIOCHUKH,
YEThIPEXTIOIOCHUKHN, BOCBMUITOIIOCHUKH.

6. JlaiiTe ompeneneHue MOHATHS YaCTOTHO-CEJIEKTUBHOTO ycTpoiicTBa ((puibrpa). Kakue ocHOB-
HbIE THUIbI (UIBTPOB HCHOJIB3YIOTCS Ha MpakTuke. [lokakure MX vacToTHbIE XapakrtepucTuku S21(f),
ST1(f).

7. Yto Takoe OM-Monens?

8. O0BscHUTE MpoIeAyPY co3nanuss DM-Moaenu.

9. Ob6wsicuuTe puznueckuii cMpica KodpduureHToB marpuibl paccessuus S21 u S11. [Tokaxute
npumepsl rpadukoB 3aBucuMocT S21, S11 ot yacToTel. B kakux equaunax mamepstores S21, S11?

10. Kak usmMeHHTCs 3I€KTpUUYECcKas UIMHA MOJI0CKOBOW JIMHUM epeaul IIpU U3MEHEHUH OTHOCH -
TEJbHOUW TUAJIEKTPUYECKON TPOHUIIAEMOCTH TOIJI0XKKHN?

11. Kak uzmenurcs tononorust ¢punsrpa (IO, ®HY, ©®BY, I13®) npu u3MEHEHUH OTHOCHUTEIb-
HOM JTUAJIEKTPUUECKON MPOHUIIAEMOCTH MOJIOKKHU ?

12. Kak U3MEeHSIOTCSI YacTOTHBIE 3aBUCUMOCTH Kod(pduuuenToB S21, S11 npu u3MeHeHHH OTHO-
CUTEJIbHOM TMAJIEKTPUYECKON MTPOHUIIAEMOCTH?

13. Kak u3menutcs tononorust ¢punsrpa (IO, GHY, ®BY, [13®) npu u3MEHEHUH TOIIMHbI
OJUIOXKKH?

14. Kak u3mMeHsaTcsl 4acTOTHBIE 3aBUCUMOCTH KoddduientoB S21, S11 nonockoBoit nuHuM nepe-
JlauM [IPU U3MEHEHUU TOJIIMHBI OJUIOKKHU NPU HEU3MEHHON OTHOCUTEIBHOM IUAJIEKTPUYECKOM MPOHU-
LIAEMOCTH 3TON MOUIOKKH?

15. Ilpueaute npumep tonosioruu [II1D nuanazona CBY, onummTe nmpuHIUN pabOThI TaKOTrO
¢buibTpa.

16. IIpuBeauTe SKBUBAJICHTHYIO cxemy 3amertieHus ¢puastpa (PHY, ®BY).

17. Ha30BUTE OCHOBHBIE TEXHOJOTHUECKUE JIOMYCKH, KOTOPHIMUA HEOOXOAUMO PYKOBOJCTBOBATHCS
Mpu npoekThupoBaHuu neyatHoro CBY-ycTpoiicTsa.

18. Yro nokazeiBaeTr KCBH? [laiite onpenenenue, Auamna3oH BoO3MOKHbIX 3HaueHuid. Csizb KCBH
c S11.

19. Yro Takoe nermben? [{ns m3amepeHust KaKUX BEJIMYMH LIEI€CO00pa3HO HMCIOIb30BaTh Jennode-
ne1? OnpenenuTe BHOCUMOE 3aTyXxaHue B 1b, el aMIUIMTY/Aa HanpsHDKEHUsT YMEHBIIIIIIACh B 2 pa3a.

20. IIpuHiun neicTBUSA U OCHOBHBIE ITapaMETPhl HAIPABICHHOIO NIPOTUBOHANPABICHHOIO OTBET-
BUTEJIS HAa CBA3aHHBIX JTUHUAX. [IpuBequTe NpuMep TONOJIOTHH.

21. O6psicHUTE HA3HAUYCHHUE M TPUHIMI ACHCTBUS (ha3oBpalaTesns Ha CBSI3aHHBIX JTUHUAX. Kakue
tunsl dazoBpamiareneii CBY BbI 3HaeTe?

22. O0bsacHuTe MpuHUUN paboTs! arteHtoaropa CBY. [IpuBenure npumMep cxeMbl U TOMOJIOTUH aT-
teHroaropa CBY.

23. Kakue Tumbl MaTpull MCIOJB3YIOTCSA Ui onucaHus napamerpoB CBY nuHuil nepenauu u
ycTporcTB? CBS3b MEXKIY PA3TUYHBIMU MaTPULIAMH.

24. Yt0 TaKoe COIrNacOBaHHBIM pexXxUM paboThl YeThIpexnonocHuka? KakoBbl yciioBus coriacoBa-
HUSI YETBIPEXIIOMIOCHUKA ¢ HArpy3KOW M UCTOYHUKOM CHIHaja?

25. Kak onpenenuTs 4uCiI0 3BeHbEB (PUIBTPa U HOMUHAIBI sieMeHToB puibTpa (L, C) B Mukpouc-
IOJHEHHUHU Ha MOJIOXKKE?

26. Yro takoe MaTtpuua pacceuBanus? IlpuBenure onpenenenus S-napametpos (S11, S12, S21,
S22). JlaiiTe onpeneneHrue B3aMMHOTO M HEB3aUMHOTO YETHIPEXITOIIOCHUKA.

27. Obmas xapakrepuctuka coBpeMeHHbIXx CAIIP CBY yctpoiicTB. OCHOBHBIE BO3MOXXHOCTHU
CAITP AWR (Microwave Office). [IpuBeauTe nmpumMep Baiero mpoeKTa.

28. OOBscHHUTE, KaK MOJB30BATHCS MHCTpYMEHTOM «OnTUMH3anus» B IporpamMe Microwave
Office.

29. OT KakuX MapamMeTpoB IMOJOCKOBOTO (PMIIBTPA 3aBUCHT: IIMPHUHA TOJIOCHI MIPOMYCKAaHUs, Irpa-
HUYHBIE YaCTOTBhI, KPYTU3HA XapaKTEPUCTUKHU?

30. Kak onpenenuts 4ucIiio 3BeHbEB (DUIIBTPA U pa3Mephl MOJOCOK (HiIbTpa?

14.1.3. Tembl KOHTPOJILHBIX pPadoT
KontpomnbHnas padora Nel
[TepBuuHbIe, BTOpUYHbIE U paboune napameTpsl iUl nepenaun CBY koneGaHMid.
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YeM oTIMYAIOTCA LIETH C PACHPEeICHHBIMH TapaMeTpaMu OT IIeTIel ¢ COCPEIOTOUYCHHBIMH T1apa-
METpPaMHU.

OKBauBaJIeHTHBIE cXeMbl THHUHN niepenaun CBY koneOanuii, CBA3aHHBIX JTMHUHN TepeIayn.

Tenerpadubie ypaBHEHUS Ui CBA3aHHBIX MTOJIOCKOBBIX JTUHUM Mepeiadn U UX pelleHue.

Marpuunblie TapaMeTpbl OJJMHOYHBIX U CBSI3aHHBIX JIMHUM Nepeayn, ABYXIOIIOCHUKH, YEThIPEX -
MOJIFOCHUKH, BOCBMUTIOIIOCHUKH.

Uro Ttakoe genmben? J[nst m3MepeHUs KaKuX BEITUYHH LIETIECO00Pa3HO MCIOIB30BaTh NEIUOCITHI?
Omnpenenure BHOCUMOE 3aTyxaHue B 1b, eciii aMIUIUTYyia HaNpsHKeHNs yMEHbBIIWIACh B 2 pasa.

KonTponpsHas padora Ne2

JaliTe onpeneneHue MOHATHS YaCTOTHO-CEJIEKTUBHOTO ycTpoiicTBa (puibTpa). Kakue ocHOBHBIE
TUIBI GUIIBTPOB UCHOJIB3YIOTCS Ha TpakTuke. [Tokaxkute ux gacrorusie xapakrepuctuku S21(f), ST1(f).

O0bsicHuTe uznueckuii cMbIc kodhdumnrerToB Matpuilsl paccessaus S21 u S11. [TokaxkuTe mpu-
MepsI rpagukoB 3aBucumoctd S21, S11 ot yactoTsl. B kakux exunumax uamepstores S21, S117

OT Kakux MmapaMmeTpoB MOJOCKOBOTO (PMIIBTpA 3aBUCST: HMIMPUHA MOJOCHI MPOIMyCKaHUs, TPaHHy-
HBI€ YaCTOTHI, KPYTU3HA XapaKTEPUCTUKHU?

Kak onpenenuts uncio 3BeHbeB GUIBTPA U Pa3Mephl MOJIOCOK GuiIbTpa?

[TpuBeauTe 3KBUBANICHTHYIO cxeMy 3amenienus ¢punstpa (PHY, ®BY).

Kak wm3menutcs tomonorust ¢unsrpa (IMIID, OHY, ®BY, [13®) npu u3MEeHEHHH TOJIIIHMHBI
MOIOKKU?

14.1.4. Bonpocbl Ha CaMONIOATOTOBKY
[Tpuntun padoTs! pazoBparmmaresns
Knaccugukanus u cBolicTBa HallpaBIEHHBIX OTBETBUTEINIEH
Bapuants! peanuzanuu Tonosoruu CBY-¢uinbTpoB Ha CBA3aHHBIX JTHHUIX

14.1.5. Tembl pacyeTHbIX padoT
Pacuer uMIysibCHOM M EPEXOAHON XapaKTEPUCTUK LIEITU
Onpenenenne NOrOHHBIX IAPaMETPOB MUKPOIIOJI0CKOBOW JIMHUM NIEpe1adn

14.1.6. Tembl 1aG0paTOpHBIX padoT
HccnenoBanue (GyHKIIMOHATHHBIX Bo3MokHOCTEH AWR Design Environment.
Pacuer uMnybCHOM U MEPEXOIHON XapAaKTEPUCTHUK LIETIH.
Omnpenenenre NOrOHHBIX TapaMeTPOB MUKPOIIOJIOCKOBOM JIMHUY NIEPENAYH.
HccenenoBanne XapakTEPUCTHK KOAKCHAIBHOTO TPAKTA.
N3yueHne yacToTHIX Xapakrepuctuk CBY-y3m10B.
CuHTe3 U ONTUMHU3AIIMS TT0JI0COBOTO (QUIIBTpPA.
IToctpoenue u ananus PHY.
ABTOMaTH3UPOBaHHOE MpoeKTHpoBaHue JUHUM nepenaud B AWR Design Environment.

14.1.7. MeTonn4eckue peKOMeHAalNHU

OO0bEM yacoB, MPEeTyCMOTPEHHBIX YYEOHBIM IUIAHOM JJISi M3YYEHHUS TUCIUIUIMHBI, TO3BOJISIET
OCBETHTHh TOIBKO HamOoJee BaKHBIE MOMEHTHI M PACKPBITh 0a30BbIe MOHATHSA TMPH UYTCHUH JIEKIUU.
[ToaToMy mpu peanu3anu MPOrpaMMbl CTYIAEHTHI JOKHBI paboTaTh CaMOCTOSTENFHO KaK MU MOBTOpE-
HUU JIEKIIMOHHOTO MaTepuania, TaK ¥ MpU MOATOTOBKE K J1a00paTOPHBIM M MPAKTHUYECKUM 3aHATUsAM. s
obecnieuenrs 3G(HEKTHBHOTO YCBOCHHUS CTYIEHTAMU MaT€pUaAJIOB TUCHUILIMHBI HEOOXOAMMO Ha MEPBOM
3aHITHH TIO3HAKOMHUTH WX C OCHOBHBIMU TMOJIOKEHUSIMU U TpeOOBaHUAMHU paboueil mporpaMMBl, ¢ MOJIe-
KAIlMMU HW3YYEHHI0 T€MaMH, CIHCKOM OCHOBHOM M JIOTIOJHMUTEIBHOW JHUTEPATypbl, C IOJOKEHUSIMU
0aNTbHO-PEUTHHTOBOM CHCTEMBI OIICHKH ycrieBaeMocTH. Ha nekiusx Heobxomumo oOpariate BHUMaHUE
Ha 0COOEHHOCTH NMPUMEHEHHsI pacCMaTPUBAEMOro MarepHaia B MOCIEAYIONINX Kypcax, a TaKkxke B Oyay-
e mpodecCHOHABHON NesTenbHOCTH. [l yBennueHus 3auHTePECOBAHHOCTU ¥ TOBBIIICHHS KOMIIE-
TEHIUI CTYJICHTOB CJIeyeT B y4eOHOM Mpollecce MPUMEHITh HHTEPAKTUBHBIE METO/IbI O0yUESHHUSI.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJIH/I0B
s aun ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBSI M1 MHBAJUIOB MPETyCMOTPEHBI TOMOTHH -
TEJIbHBIEC OLIEHOYHbIE MaTepPHaJIbl, IEpEUeHb KOTOPBIX yKa3aH B Tadmuie 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.

CornacoBaHa Ha noptane N2 36834
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