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1. HEJIH OCBOEHMs JUCHUITJIMHBI

[lensmMu oCcBOEHHUS NUCLHHUILUTHHEI "PajiHonepenaronime yeTporncTa SBISIOTCS:

1. IlpuoOpereHne 3HaHHs, YMEHHsS M HaBBIKOB, 00ECHEUMBAIOIIMX JOCTH)KEHHUE LI€JeH OCHOBHOM
0o0pa3oBaTeIbHON MTPOrpaMMBl IO HANPaBIeHUIO «PaguoTexHukan.

2. [ToarotoBky B 0071aCTH PaIUOTEXHUKH U HH(OTEIEKOMMYHUKALIMH [T peLICHUs 3a/1a4 CO3/IaHus
HOBOM M COBEPILICHCTBOBAHUS CYLIECTBYIOLIEH Nlepelatolled PAIMOTEXHUKHA U TEXHOJIOTHH.

3. O3HAKOMIJIEHHSI C COBPEMEHHON METO/I0JIOTMENH HAYYHO-TEXHUYECKOTO TROPYECTRA.

4. Houromsxa A1 UCITOJIB30BAHUSA PATHOTEXHHYCCKUX 3HAHUH IIpHU peUICHUH MPaKTHYCCKHUX 3a/lay4
1o pa3zpaboTKe U FKCIUTyaTallii CUCTEM. YCTPOHUCTB U KOMITJIEKCOB PAJIMOTEXHUYECKOTO TPOdhUIIs.

2. MECTO JUCHHUIVIMHBI B CTPYKTYPE OIIOII BO

Jucunmuna «Paguonepenaromue yCTpOHCTBa» OTHOCHUTCS K JUCHUIUIMHAM 0a30BOH YacTu
(b.1.5.20.).

B3aumoceasw ¢ opyzumu oucyuniunamu

Hucrumumaa «Paguonepenaroniye ycTpolcTBa» HEMOCPEACTBEHHO CBs3aHA € JAMCLHUILTMHAMU
«HUcropusi», «Maremarukay, « JIEKTPOHUKA» U OMUPACTCS] HA OCBOCHHBIE NMPU U3YUYCHUH JIAHHBIX JUC-
LMIUIMH 3HAHUS U YMEHMUSL.

HeoOxoauMbpIMU  [IpeIIIECTBYIOMIMMH JIMCUMIUIMHAMU JUIS JUCUUIUIMHBL «Pajinonepeatonime
YCTPOUCTBA» SBJSIOTCS JUCUMIUIMHBL «OCHOBBI TEOPUH LIETIEH», « INEKTPOAMHAMHUKA U PACIpPOCTpa-
HEHHE PaMOBOJIH».

3. KOMIIETEHIIUH OBYYAIOUIETI'OCS, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUA JTUCHUIIJIMHBI (MOAYJIA)

B pesysibraTe 0OCBOEHHS OUCLUHUILTUHBI «Pannonepenaromue ycTpoucTBay 00yYarOIUCs J0KEH 00-
Jajarh cleayrommuMiu npogeccnonaabHbIMH kKomnereHuusavu (OK u IIK):
®  CIIOCOOHOCTBIO K CaMOOpraHu3aliy U camootpazoBaHuio (OK-7);

e CrIOCOOHOCTBIO PeLIaTh 33/IauM aHAIW3a M pacyeTa XapakTepUCTHK lekTprdeckux rened (OIK-3);

B pesynbrare ocBoeHHs AMCHMILUIMHBI O0YYArOMIMHCA JOMKEH AEMOHCTPHPOBATD CIICTYIOUIME PE3YITh-
TaThl 00pa30BaHUS:
1) 3naTh: 06 OCHOBaxX CXEMOTEXHHUKH paAHONepeIaloMX YCTPOHCTB. METO1axX U Cpe/ICTBaX MoJIyde-
HUsL. XpaHeHus1 1 06padoTku uHpopMaimu. o hopmax MpeICTaBICHUs] CHIHATIOB, O METOJ1aX CII0KEHHS
MOUIHOCTEH. O METOAaX reHepupoBaHus pajuocuruanon (OK-7):
2) YMeThb: COCTABIIATH IUIAHBI SKCIIEPUMEHTOB. OCYLIECTBISATH MOMCK HHDOPMALIMK C UCIIOIB30BAHUEM
MH(OPMALMOHHBIX CHUCTEM, IPAaBHJIbHO 00pabaThiBaTh W MPEACTAB/IATH pe3yJibTaThbl HCCIIEIOBAHUH,
pa3zpabaTbIBaTh MPAKTUYECKHE CXEMBI YCTPOUCTB nepenaun curnanos (OITK-3);
3) Baagern: OCHOBHBIMM HaBBIKAMH IIOJTY4YEeHMs. 0OpabOTKH. cHCTEMaTH3allMd W aHa/ld3a CUTHAJIOB,
npueMamMu 00pabOTKM SKCIIEPUMEHTAIbHBIX JaHHbIX. MHGMOpMalMed o (opmax IpejcTaBieHUus pe-
3yJIbTATOB UCCJIEIOBAaHUN, METOJAaMU ITPOEKTUPOBAHUS YCTPOUCTB NepeJadyd HHPOpMAaIHH.



4. CTPYKTYPA U COJAEP/KAHUE JUCHUITIIMHbI (MOJVYJIA)

OO1ast Tpy10€MKOCTh JUCLHUILIMHBI COCTABIISIET 7 3a4eTHBIX eAMHHMII, 252 vaca.

Bunapl yuebHO#M paboOThI, BKITIO- ®dopmebl Te-
Yasi CaMOCTOSITeNIbHYIO paboTy O6nem KyLIEero
CTYJICHTOB . | KOHTpOJS
U TPYJIOEMKOCTb (B yacax) yaE0HOH yCIIEBaeMo-
g paboThl, e
ol 3 = E 2 e e (no neoe-
Bl = =) e | 8 HEHHEM
No Pasnen (Tema) 3| 8 €8 ] M ce-
/1 JMCIHILIHHBI glo=| | | 2]& o | TP e empa).
S = 0 % ) O <2 | THBHBIX hopma
S 2 = z | & ~ | MeToJ0B .
T2l 2| g8 Y |5 |(suacax/| "POMHY
= s é:_ o) TOYHOH
g Lcoi % ElI'TeCTE.lU.HH
= = | (no ce-
Mmecmpam)
1. | Beenenue. 5 |1 2 | 2 6 4/100
Ucrtopus paguonepe-
JTAIOLIUX
ycrpoucTB(PIIAY)
2. | DnemeHnTHas 6a3a 3 |3 2 2 6 4/100
PITAY
3. | I'eneparopsl BHEIIHETO | S |5 2 2 6 4/100 PeiituHr-
B0o30yxaeHus (I'BB). Jif{oxlﬂ‘pom
4. | Koopdunmenrst bepra |5 | 7 2 2 6 4/100
5. | Pexumsl paGotet [BB |5 | 9 2 2 4 6 8/100
6. | Xapaktepuctuku IBB |5 |11 |2 2 4 6 8/100 - Peiirunr-
| KOHTPOJIb
| N2
7. | MeTo/1bl CIIOKEHUS 5 113 |2 2 4 6 8/100
MOIIHOCTEH
8. | Metoap!l u TexHomorun | S |15 | 2 2 4 6 8/100 PedTHHr-
ICHCpHUpPOBAHUs CUTHA- KOHTPOJIb
JI0B No3
9. | Bo30yautenu v cunte- | S5 | 17 | 2 2 2 6 6/100
3aTOPbI YaCTOThI
Hror S cemecTpa 18 |18 | 18 54 54/100 3a4er
10. | MeToas! ynpaBieHus 6 |1 2 2 + 4/100
KoJIeOaHUSIMU
11. | AMoutyaHas moaynsa- | 6 | 3 2 2 - 4/100 PelTHHI-
[UST U1 MOJYJISITOPBI. KOHTPO/Ib
Nol
12. | OgHononocHas moy- | 6 |5 2 2 4 4/100
TSI st I
13. | Yraosele Buabl Mmogy- 6 | 7 2 2 6 4/100 “ _
JIALIMH j
14. | Moaynsuus pacumape- (6 |9 2 |2 |4 5 8/100 |
HHEM CIEKTpa
15. | Metonas! quckpernsa- 6 |11 |2 2 4 6 8/100 Peitrunr-
[IMU U KBAaHTOBAHMUSI KOHTPOIb




CHUT'HaJIOB . ‘\‘Ng; 7 7?
16. | Iludpobie MeTO1bI 6 (13 |2 2 4 6 | 8/100 |
- moayiasuud BPSK,
- QPSK, QAM wu ap. -
17. | KoaupoBanue curxa- 6 |15 |2 2 4 6 8/100 | Peiftunr-
JIOB KOHTPOJIb
Ne3
18. | Paguonepenatomiue 6 |17 |2 |2 |2 4 6/100
YCTPOMCTBA pa3jIMyHO-
I0 Ha3HAYEHHUS
Uror 6 cemecTpa 18§ |18 |18 45 KII | 54/100 k3. 45, KI1
Bcero 36 |36 |36 |36 99 KIT | 108/100 | 3ager, Dx3.
45, KII

5.1. AKTHBHbIe H HHTePaKTHBHbIE (POPMbI 00y YeHU s

C nenpto GopMHpOBaHUS M Pa3BUTHUs NMPO(ECCHOHATBHBIX HABBIKOB CTY/JCHTOB B yueOHOM
IPOLIECCE MCIOIB3YIOTCS aKTUBHBIE M MHTEPAKTHBHbIC (DOPMbI IMPOBEJICHHUS 3aHATHI B COUYCTAHHH C
BHEAYIMTOPHOU pabOTOM: (J1a00paTOPHBIE U IPAKTUYECKHUE 3aHSITHS. KOHTPOJIbHBIC ayIUTOPHBIC pado-
ThbI, HHAMBUlyajlbHbIe AoMalIHue padoTsl). OObEM 3aHATHI, TPOBOJAUMBIX B HHTEPAKTUBHBIX (popmax.
COCTaBJIsIeT 2 yaca KOHCYJIbTAllMOHHBIX 3aHSTUN (BHE pacITUCaHMs ), KOHTPOJIbHbIE Pa0OThI HA MPAKTH-

YECKUX M JIEKIIMOHHBIX 3aHSTHUSX.
5.2. CamocTosiTeibHasi paboTa CTY/IeHTOB

CamocrosrenpHas

IIPOEKT.

(BHEayAMTOpHAs)
TEOPETUYECKOI'0 MaTepualla IpH MOArOTOBKE K BBHINOJIHEHHIO U 3allUTe J1abOpaTOpHBIX 3aJaHUH, a
TaKXK€ IIPH BBIIOJHEHHMH KypPCOBOIO IMPOEKTa M WHAWBHIYaIbHOH aomaiiHed paborbl. OcHOBa
CaMOCTOSITENIbHOM pabOTbl - HU3y4YEHUE JIUTepaTypbl IO PEKOMEHIOBAaHHBLIM HCTOYHHUKAM H
KOHCIIEKTY JIEKIIMH, aHAJIU3 TEOPETHYECKHUX IOJIOKEHUH MPUMEHHUTENIBHO K 3aJaHUI0 Ha KYypPCOBOM

5.3. MyibTHMeIHIHHBIE TEXHOJIOTHH 00yYeHHs

Bce nekuMonHbIe 3aHATHS NPOBOJSATCS B BUJIE NMPE3CHTALME B MYJIbTUMEAHHHON ay/IMTOPHH C
MCII0JIb30BAaHUEM KOMIIBIOTEPHOI'O IPOEKTOpa U npeacraBieHueM oT 15 po 40 cial1oB 110 Kak10H
nekuuu. CTyIeHTaM Mpe10CTaBIISIeTCs KOMITBIOTEPHBIN KYPC JIEKIIHH.

5.4. Jlekuuun npur/jameHHbIX CIEUATHCTOB
B pamkax yueOHOro kypca IpeaycMOTPEHbl BCTPEUHU C MPEICTABUTEISIMU POCCHMCKUX H 3apy-

pabota

CTYACHTOB

OEXKHBIX KOMIMaHUH, BBICTYIUICHHUS H JICKIIUH CIHCIHAJIMCTOB, B YACTHOCTHU:

e UYnen-xoppecnnonaenta PAH. nokropa TexHuueckux Hayk. mpodeccopa Hayuno uccnemosa-
TENbCKOro TenaeBu3nonHoro uuetutyra PAH 10.b. 3ybapesa;
® JIOKTOpa TEXHHYECKHX Hayk, npodeccopa Huxeropoackoro rocy1apcTBEHHOIO YHHBEPCHTETA

umenu H.U. Jlo6agesckoro U.5. Opnosa;

® JIOKTOpa TEXHMYECKMX HayK, npodeccopa SpocnaBCcKOro rocyaapcTBEHHOIO YHHUBEPCHUTETA

umenu [L.T". lemunosa FO.A. BproxaHosa.

5.5. PeliTuHroBasi cucreMa o0y4eHust

PeATHHI-KOHTPOJIB TPOBOIUTCS TPH pasa 3a ceMecTp. OH MpeanonaraeT oneHKy CyMMapHbIX
0aIJI0B 110 CIIEYIOIMM COCTaBISIOUIAM: aKTUBHOCTL HA KOHTPOJIBHBIX 3aHATHAX: KAYCCTBO

BBINIOJIHEHHA JJOMAIIHUX PEUTHHIOBBIX 3a/1aHHH U J1a0OPAaTOPHBIX PadboT.

5. OBPA3BOBATEJ/IBHBIE TEXHOJIOI'MH

BKJIFOYAcCT

3aKpPCIIJICHUEC



6. OLHEHOYHBIE CPEACTBA /I TEKYLIEI'O KOHTPOJIA YCIEBAEMOCTH,
MMPOMEXYTOYHOM ATTECTAIIUM IO UTOI'AM OCBOEHUSA JUCUUIIJIMHBI U
YYEBHO-METOJIUYECKOE OBECHEYEHHE CAMOCTOSITEJIbHOW  PABOTHI
CTYJAEHTOB

6.1. Bonpochbl peHTHHT — KOHTPOJIst HAa S-H cemecTp
Bonpocsl peiiTuHr — kourpo.s Nel
1. Beibop yrna orceuku juiss ' BB.
. Xapaktepuctuku [ BB B HeTOHANIPsSXKEHHOM PEXHUME.
. Xapakrepuctuku [ BB B nepenanpsxeHHOM pexuMe.
. Xapaktepuctuku ['BB B ki1t0oueBoM pexume.
. YMHOKUTENH 4YacTOThI HA BapaKTOpax.
. CornacoBaHue UMIIEJaHCOB Ha BXxojie U Bbixoje [' BB.
. TpexTouedHble aBTOr€HEPATOPHI.
Bonipocsl pedTHHT — KOHTpO.Is1 Ne2
8. KBaHTOBBIE reHEpaTOPBHI.
9. ABroreneparopsl CBY Ha 1aBUHHO-IIPOJIETHBIX JHOMAX.
10. 'enepaTopsl CBY na nuonax I'anHa.
11. ABToreHepatopbl Ha aKTHUBHbIX 1eMeHTaX CBY TeXHUKH (MarHeTpoHbl. THPOTPOHBI).
12. IIpsiMble METO/IbI CUHTE3A CETKH YacCTOT.
| 3. AKTUBHBIE METO/Ibl CUHTE3a CETKH YacToT.
14. MocTtoBble cxeMbl ciiokeHust MolHocted [ BB.
Bonipochbl peHTHHT — KOHTPOJIst Ne3
15. CuHTE3aTOPBI C BHIYUTAHUEM OIIMOKH.
16. JIByXypOBHEBbIE CUHTE3aTOPBl YACTOTHI.
17. CxemotexHuka MomHbIX [ BB.
18. 3ammra ' BB 0T u3MeHeHuUl Harpy3KH.
19. ®eppuToBBIE BEHTUIIH.
20. PeppuToBbIe HUPKYIATOPHI

(W]
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6.2. Bonnpochl peHTHHI — KOHTPO.Is Ha 6-if cemecTp
Bonpocebl peHTHHT — KOHTpO.1s1 Nel
1. AHanoroBble METObI MOIYJISLIHH.
. MoaynsTopbl aHaJIOrOBBIX CUTHAJIOB.
. JluckpeTusanus ¥ KBAHTOBaHHE CUTHAJIOB.
. [l poBble METOAbI MOLYJISALMH.
. KojtupoBaHue cUrHajos.
. MeTo/1bl TOMEX0YCTOHYMBOTO KOJMPOBAHHUS

(A SRS WS}

@)

Bonpocsi peiiTHHr — KOHTpOast Ne2

7. Metobl kpuntorpaguu.

8. Moaynsaropet BPSK u QPSK.

9. MeToabl MOy ISILIMU C TIOBBIIIEHUEM CKOPOCTH Tiepeadyd HHPOpMAIHH.
10. MeToapl MOAYJISLMM C paCUIMPEHUEM CIIEKTPA.
11. MHOX€eCTBEHHBIN JOCTY 11 aDOHEHTOB.

12. CrannpapTsl 6€CIIpOBOAHOIO I0OCTYIIA.

13. Knaccudukanus quana3zoHoB 4acToT.
Bonpocbl pediTHHT — KOHTpoasa Ne3

14. TpancnoH1epbl CIYTHUKOBOH CBSI3H.

15. Pagno u teneselaresibHbIe epeaTiuKu.

16. IlepenaTunku paauopeaeHbIX TMHUHA CBSI3H.

N



17. Manunyasuust AUM -1 u AUM -2.
18. Manunyasinus ©UM — 1 u OUM - 2.

6.3. Bonpocsl k 3auerty S cemecTp

1. PaznoxeHue KOCHHYCOMJAIbLHOTO UMITYJIbCA.

2. KoadduuueHT nonesHoro AeHCTBHUS reHepaTOpPOB C BHELTHUM BO30YKICHHEM.
3. PexxuMbl paboThl T€HEPATOPOB C BHELTHUM BO30YHACHHEM.

4. JIByxXypOBHEBbIM CHHTE3aTOpP YaCTOThI.

5. CHHTE3aTOp YacTOThl C BbIYMTAHUEM OLUIHMOKM.

. DHepreTHyeckue xapaktepuctku I'BB B HeloHanmpsKeHHOM pekuMe.
7. JHepreTuyeckue xapaktepuctuky ['BB B nepeHanpsaieHHOM pexume.
8. MHTepnoasunMoHHas cxema BO30yAUTelIs 4acTOThl.

9. MeToa aKkTUBHOIO CHHTE3a CeTKH 4acToT.

10. Tunoseie cxeMmbl BB ¢ OO u ¢ Ob.

11. MeTtoab! Cl10KEHUS MOLLHOCTEH.

12. Y3KOMoIOCHBIE LENU COrTaCOBaHUS.

13. TpexToueyHble aBTOreHepaTopbl.

14. lLInpOKOMOJIOCHBIE LIENK COracoBaHMUs.

15. KBajpaTypHble MOCTOBbIE CXEMBI.

16. CuH(pa3HbIe MOCTOBBIE CXEMBI.

17. YMHOXK€HHE 4aCTOThl, YMHOXKUTEIM Ha BapaKTOpax.

@)

6.4. Boripocs! k 3k3amMeHy 6 cemecTp

1. AMIuIMTY AHast MOy IALIAS CMELIEHHUEM.

2. JluckpeTr3alumsi 1 KBAHTOBAHUE CUTHAJIOB.

3. KoanekropHas aMninTy AHast MOLyJIsILLMSI.

4. DuUabTPOBOH CMOCOO OAHOMOIOCHOH MOYJIALMH

5. ®a30KOMMEHCALMOHHBIH COCO0 0AHOMOJOCHOH MO IALIMH.
6. IpsAMOIt M KOCBEHHbIH METO/1bl YHACTOTHOU MOYJISILIMH.

7. Anasioroble U LH(POBbIE METO/bI MOJYJISILIHH.

8. HacToTHasi MaHUMYJIALMA ¢ MUHUMaJlbHbIM cABUrom - YMMC.
9. ®azoBas tenerpapus u ODPT.

10. QAM — MHOroypoBHeBas KBajJipaTypHasi aMILTUTYIHAS MOy IALIKA.
11. Moaynsuus AUM [, AVIM 2.

12. IlceBnociyyaiiHas nepecTpoiika paadnoyacToTsl — Moayasuus TTITPY.
13. Moaynsuus ®UM - 1.

14. Monaynsuus ®UM - 2

15. Koauposanue curnanoB MKM - koast AMI, HDB-3 u np.

16. Moaynsuus BPSK

17. Monynsauus QPSK

18. Moaynsums npsiMbIM paclIMPEHUEM CIIEKTpa.

19. ®opmupoBaHUe rpynIoBbIX CUTHAIOB.

20. Moayasuus O - QPSK

6.5. 3apanus u TtecThbl KOHTPOst CPC no aucuuminge Ha 5 cemectp
6.6.1. 3ajaHus s pacyeTHO-rpadpuUecKux padbor
1. Paccunrarh kBagparypHbiil MocT ¢ nnapaMeTrpamu =5.6 I'T, RBx = RBpix= 50 Om. g = 3 ab.
2. Paccuurars uMnynbcHeId Tpanchopmarop Usx = 72 B, Ussix = 1000 B, IBeix = 0.4 A.
3. Paccuurtars BY npoccens L =55 ul'n, [ = 50 MA
. Paccuurate unayktuBHocTh L = 20 HI'H, [ = 100 MA
. Paccuurarh HanpaBiieHHBIH OTBETBUTEL MOIHOCTH g = - 30 1b. RBX = RBBIX= 50 OM.
. Paccuurars nens corsacoBanus Rex = 2 Oma, RBix= 50 Om
. Paccunrars xoakcuan R =100 Om, [ =2 A.
. Paccunrats nens cornacosanust RBx = 1,2 Oma, RBeix= 50 OMm
. Paccuurath kBagpatypHbli MocT ¢ napameTpamu =125 MI', RBx = RBeix= 50 Owm, g =3 ab.

6
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10. 6. Paccunrtarh uMnyjibcHbIH Tpancopmatop Usx — 12 B. Ubix = 220 B. IBbix — 1.0 A,

11. Paccuntars umnynbcHbld Tpanchopmarop Usx = 24 B, Ussix = 220 B, IBbix = 1.0 A.

12. Paccuntars koakcuan R =30 Om, [ =3 A.

13. Paccuurars niens cornacopanusi Rex = 3,5 Oma. RBeix= 75 Om

14. Paccuurars kBaapaTypHbiii MocT ¢ napamerpamu =600 MI'u, RBx = RBbix. = 50 Om. g =3 ab.

15. Paccuurath nens cornacoanus RBx = 110wm, RBeix= 100 OM

6.6.2. TecTnl koHTpoOasa CPC

1. KakoB pekoMeHIyeMblii yTo OTCEUKH 17151 MOIIHBIX F€HepaTOPOB C BHEUTHUM BO30OYKIEHHEM !

- 180",

-70° - 110°,

-90°

2. Kaxue BaxkHble YCIOBUS HEOOXOAMMO BBINOIHUTE ISt YCHEUIHON paboThl TPEXTOYEUHOI'O aBTore-
Heparopa’

- UMEeTb CTadUJIbHOE IUTAHHUE.

- obecrieynTh Oananc (hasz U aMIIUTY/1.

- He UMeTh B cxeMe (PUIBTPYIOUIUX IeTei.

3. Kak onpeaenuts KodpGUIMEHT 10JI€3HOI0 JeiCcTBUS BbIXOAHOM Lienu [ BB?

- U3 BBIXOJHOW MOIIHOCTH BBIYECTH BXO/IHYIO,

- IOJIE3HYIO MOIIHOCTb MTOJIEIUTH Ha IOTPAYEHHYIO.

- [EPEeMHOXUTH KO3()PULHUEHT UCIIOJIb30BAHUS KOJIEKTOPHOIO HANPSIKEHUS HA KOYPPULHEHT (op-
Mbl KOJUIEKTOPHOI'O TOKA U MOJEJINTh Ha /1Ba.

4. Kak onpenensioT HAWTY4IIHI Yroyl OTCEUKH Ul TPAaH3UCTOPHBIX YMHOXHTeNeH yacToThl B N pa3?

- 120°N,

- 90°N,

- 360°/N.

5. Tloyemy MolHbIE reHepaTOpbl Ha OMIOIAPHBIX TPAH3UCTOPAX MOTYT paboTaTh C HYJIEBbIM BHEIII-
HHUM CMCHICHHEM

- CcMelleHHe obpa3yeTcs pU BbIIpsIMIIeHHH BXoHOro BY curnaiia.

- TpaH3UCTOp MOKeT paboTarh 6e3 cMelleHUs..

- cMeuleHHe GOPMUPYETCs 3a CUET HEOCHOBHBIX HOCUTENICH MPH MPOXOKIACHUH KOJIJIEKTOPHOIO TOKA.

6. B kakom pexume paboThl MOIIHOIO YCHIIMTEIBHOIO KaCKaa y aKTUBHOTO JIEMEHTA MOBBIIICHHbIC
BXO/IHBIE TOKH

- B HEJIOHAIIPSKEHHOM,

- B KPUTHUYECKOM,

- B [IEpEHANPSKEHHOM.

7. Kakoii pexum padotel [ BB Ha3bIBalOT KpUTHYECKUM?

- KOI'Jla UMEIOTCS MOBBILICHHbIE BXO/IHbIE TOKHU,

- IIPU KOTOPOM MMITYJIbChI BBIXOJHOIO TOKA OFPaHUYEHbI 110 aMIUTUTY/IE,

- KOrJa HCIOJb3yeTCs TOJBKO JIMHEHHBIN YYaCTOK BBIXOJHOH THHAMHYECKONW XapaKTePUCTHKH.

8. Yto Takoe cTabUIILHOCTH YaCTOThI aBTOreHepaTopa’

- BEJIMYMHA yXO0/la 4acTOTHI IIOJIC/IEHHAs HAa €6 HOMUHAIbHOE 3HAYEHHE,

- OTKJIOHEHHE YaCTOThl OT HOMUHAJILHOIO 3HAUEHHS.

- MOJyJIb OTKJIOHEHHs 4aCTOThI.

9. Tlouemy TpexTouedHble aBTOI€HEPATOPbI HE HArpy:KaloT Ha HU3KOOMHbBIC HAI'PY3KH'

- Ha HU3KOOMHBIX Harpy3kax majia BeJHYHHA HalPsKCHHS.

- CHMIKaeTcst J0OPOTHOCTh KOHTYPHOM CHCTEMbI TPEXTOUYECYHOTO aBTOreHEpaTOPA.

- BO3MOJKHA F€HEpalys Ha pa3IMUHbIX 4acTOTax.

10. KakoBa cTaOUJIBHOCTb YaCTOThI KBApLIEBbIX aBTOI€HEPATOPOB”

- 107,

. 10M

- 107



1. KakoB MoxkeT ObITh KO3 (UIUEHT TpaHCcPOopMaLIMK COTTPOTUBICHUH OHOI0 Y3KOIOJOCHOIO 3BEHA
I' uim I1 Tuna?

~ 25

- 100,

- 150.

12. Tlouemy peKOMeHAYIOT BEIOHpATh KOG GUIMEHT TpaHCHOpMALIMU COIPOTHBIIEHHH Ul OJJHOIO
3B€HA Y3KOIOJOCHOM IIeTIH coracoBanus He Boime 107

- MHaue IJI0X0H K03 (DUIMEHT rnepeJjady 3BeHa.

- Ui peasd3allMd MaKCUMaJIbHOTIO KO ULIMeHTa QUIIbTPALIUY.

- BIIeJIAX COKPAICHUs KOJMYECTBA DJIEMEHTOB B LIENH COIJIACOBAHUS.

13. 3auem mpocTeiinue 3BeHbs COIJIACOBAHMUS BKJIIOYAIOT I10CIIEI0BATENbHO

- JuId paciIdpeHus pabodel moJ0Chl 4acToT,

- Ui yBejMueHus Koddduunenta GuibTpanuu,

- 9ro0BI MOJYYHTH OOJIBIION KOAPGHUIIMEHT TpaHCHOPMALIUU COITPOTUBICHHH.

14. Yro mo3BOJISIOT ONpeaeauTh ypaBHeHust Pano?

- K0Y()PHULHMEHT OTpakeHHsl CUTHAJIa /1A 3a1aHHOH 110JI0ChI COIIaCOBAHM.

- ko’ UIHEHT repeaum el COrIaCOBAHUS 10 MOIIHOCTH.

- BEJIMYMHY KO PUIIHEHTa QUITBTPALIUH.

15. B yeM HeJ0CTaTOK MIUPOKOIOJOCHBIX TPAHCHOPMATOPOB CONMPOTUBIIEHUH ¢ MAIrHUTHBIMH CBS35-
MU

- He OCYIIECTBISIOT QUIbTPALIUIO CUTHAJIOB,

- JIOpPOTH U CJIOXHBI B U3TOTOBJICHUH,

- TpeBYIOT CIOXKHBIX aHATUTHYECKUX PacyeTOB.

16. B yeM HeOCTATOK MIKPOKOIOJOCHBIX TPaHC(HOPMATOPOB CONPOTHBIICHUN THUIIA JIJTMHHBIX JINHAN

- UMeIoT OoJibuIMe radapuTsl,

- He OCYUIECTBISIOT (QUILTPALIMIO CUTHAJIOB,

- TOCJIe HarpeBa TepSIOT CBOU CBOWCTBA.

=2

.6. Tectnl koHTpOJas CPC no aucuun/iuee Ha 6 cemecTp
. Yro Takoe rnyOHMHA aMITUTYIHOH MOIYJISIIUA?
MpOU3BEIEHUE aMIUIUTY/l MOLYJIMPYIOLLETrO CUIHAJIA U CUI'HAJla HECYLIEH.
OTHOHIICHHE aMIUIMTY/I MOJIyJTUPYIOLIEr0 CUrHaJIa U CUTHa/Ia HECYLICH.
OTHOLIEHHE YAaCTOT MOJIYJIMPYIOLIEH U HECYLIEH.
. B 9em HeocToTOK MOAYIATOpA CMEIIEHHEM !
€CTh OrpaHHYEHHE Ha BEJIMUMHY KO3 UIIMEeHTa MO ISIHN.
HEOOXOIUM MOLIHBIA MOJYJISITOP,
BEJIMKYU HEJIMHEHHBIE HCKAXKEHUS.
3. B 4yem HeZOCTaTOK KOJUIEKTOPHOI'O MOAYyIsTOpa?
TpeOyeTCss MOLIHBIA MOYJISATOD,
€CTh OrpaHUYEHHE Ha BEJIMYUHY KO3 PUIIMEeHTa MO ISIIH.
HEOOXO/TUM aKTUBHBIN 3JIEMEHT C YEeTHIPEXKPATHBIM 3aI1acoM 110 MOII[HOCTH.
4. KakoB 3amac 1o MOIIHOCTH JOJDKEH OBITh Y aKTUBHOTO 3JIEMEHTa IPU aMIUTHTYAHON MOy ALK
30%,
200%,
400%.
. Kakyto nosiocy 4acToT 3aHMMaeT aMILIMTY/THO-MO/1yJIMPOBAHHbIA CUIHAT
YJBOEHHYIO [TOJIOCY YaCTOT MOJIYJIMPYIOLIErO CUTHaA.
10JIOCY YacTOT MOAY/IMPYIOLIET0 CUTHAA.
MOJOBUHY MOJIOCHI YaCTOT MOIYJIMPYIONIErO CHIHAJIA.
6. Kako# "HepreTHuecKuil BbIMIPBILI MOKHO MOJYUUTh IIPU TEPeXo/ie OT aMILIMTY/IHOW MOJTYJIALHH K
OJIHOTIOJIOCHOK !
- 4 pa3a,

—

I I N 1 1
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- 7 pas,

ot 8 1o 16 pas.

7. B 4eM OCHOBHOM HeI0CTATOK (JOPMUPOBAHUS OJHONOJIOCHOTO CUIHANA (GUIIBTPOBLIM CIOCOOOM
TpeOyeTcst CI0KHBIA GUIBLTP.

- TpYyJHO peajii30BaTh HA HECYIIEH YacToTe,

- HYy/KHa Juana3zoHHas JUHMUS 3aJePKKH MOLYJTUPYIOLUIMX CUIHAJIOB.

8. B yeMm HepocTatku (POPMUPOBAHHS OJTHOMOJIOCHOTO CHTHANA (ha30KOMIIEHCAIIMOHHBIM CIIOCOOOM
- Hy’JKHa JUana3oHHasl JUHUA 33[I€PKKU MOLYIUPYIOIIUX CUTHAIIOB.

- TpeOyroTCs ClI0XKHbIE QUIIBTPBI,

- TPYAHO pealu30BaTh Ha HECYLIEH YacToTe.

9. Yrto Takoe AeBHAIUS YaCTOTHI?

- TOJIOBUHA MoJockl yactoT YM curnana.

- MaKCHUMaJIbHOE OTKJIOHEHUE 4aCTOThI OT HECYILEH.

- MaKCUMaJIbHOE U3MEHEHHE MOAYIUPYIOIIEH YaCTOTHI.

10. Yem otmmuaercs curgan YMMC oT 4aCTOTHO — MAHUITYJIMPOBAaHHOI'O CUrHasa?

- TOBBIIAETCS CKOPOCTH Mepeaadd UHGopMaIuu,

- OTCYTCTBYIOT CKaykH (a3 mpu mnepenaye HHGopManuu,

- cnextp YMMC MHoro mmupe.

11. B ueM JOCTOMHCTBO MHOTOIO3HUIIMOHHBIX BU/IOB 1M poBoit Moy siiind (UM-4, QPSK. ®M-8 u
T.1.)7

- TIOMEXOYCTOHYMBOCTH BBILIE IO CPABHEHHIO C OOBIYHON YaCTOTHOM MAHUITYJIALUEH.
- TMOBBIIIAETCS CKOPOCTD Mepeaun HHPOpMaLiu.

- BO3MOJKHA OJHOBPEMEHHas nepeaadya HHPOPMaUU HECKOJIbKUX aDOHEHTOB.

12. B yeM OCHOBHOE JIOCTOMHCTBO MHOTOYPOBHEBOM aMILTUTYIHO-(haz0B0u Manumnyisiiuu (KAM-16.
KAM-32, KAM-64 u 1.1.)?

- BO3pacTaeT MOMEXOYCTONYUBOCTD 10 CPaBHEHUIO ¢ DM COOTBETCTBYIOLIETO YPOBHS,
- MOBBIIAETCS CKOPOCTH Tepeaadn HHpopMaIim.

- HMEETCS BO3BMOXHOCTb JIJISi KOPPEKIIMH OIIMOOK MpH repeaade HHPOpMaIiu.
13.YeMm oTiimuarorcs cetd GSM u LTE?

- NPUHIMIIAMH JOCTyNa abOHEHTOB,

- CKOPOCTKIO nepenayu uHhopMalu,

- BEJIMYMHOH 30HBI IIOKPBITHUS.

14.YeMm oriamuaroTcs moMexoyctoiuuBble koabl Puna-CosnomoHna oT kog0B XeMMHUHra?

- CII0KHOCTBIO pealn3alluy,

- BO3MOKHOCTBIO UCIIPABJICHHS IPYIIOBBIX OIIUOOK.

- KOJIOBOH CKOPOCTHIO.

15. Yto Takoe MArkoe AeKoaupoBaHue’

- IEKOIMpOBaHHUE TI0 OOJIBIIMHCTBY I0JIOCOB.

- ICKOJIMPOBAHKE C pacyeTOM BEPOSITHOCTEH.

- JE€KOJIMPOBAHHE B CUHXPOHHOM JIETEKTOPE.

16. Yem otnuyarotcs texHoaorud Wi-Fi u Wi-Max?

- HAUTHYHEM TTIOMEXOYCTOWYHUBOTO KOJTHUPOBAHMS,

- pean3yeMoi 1albHOCTBIO CBA3H,

- UCIIOJIb3YEMOM IIMPUHOH I0JIOCHI YacTOT.

6.7. TunoBoe 3alaHNe HAa KYPCOBOH MPOEKT BKJ/JKOYaeT B ceds:

1. Pa3paboTKy CTpYKTYpHOW CXEMBI PaJUOINEPEAAIOLIET0 YCTPOUCTBA C 3aJaHHbIMHU 110 BAPHAHTY I1a-
pamerpamu. Ilpu 3TOM pazpabaThiBaeTcst BCsl CTPYKTypHas cxema IepeJaTyhKa JI0 YPOBHS OTAETbHbBIX
KacKaJOB M BEIOMPAIOTCS TPAH3UCTOPBI JUIS peaTu3alni Kax/10ro Kackasa.

2. Pa3paboTky cXeMbl IEKTPUYECKOH MPUHIMIIMAILHON BCEro pajudonepe/Iatoiero yerpoiceTsa. Die-
MEHTBI BBIXOJTHOT'O KacKaJa pacCUUTHIBAKOTCS U I€PEYEHb 3JIEMEHTOB IPUBOIUTCS TOJIBLKO JUIS BBIXO/1-
HOI'0 KacKa/ia.

g



3. PacueT BBIXOJJHOTO KacKaja nepeaaryuka. PaccuuTbiBaeTcs BBIXOIHOM Kacka/l nepegaryuka ¢ Lers-
MM COTJIACOBAHHUS 110 BXOJY U BBIXOJY.

4. Pa3paboTKy KOHCTPYKIMH BBIXOJHOIO Kackaja. Pa3pabareiBaeTcss KOHCTPYKLIMS MOHTHPYEMBIX Ha
paaMaTop ILIaT BXOIHOW U BBIXOJHOM 1emned cornacoBanus. [IponsBoautcs 000CHOBaHHbIH BBIOOD TH-
I1a KOHJEHCATOPOB CXEMBbI H Jpoccesieil. PaccynThiBaeTCS KOHCTPYKIMS HHIYKTUBHOCTEH CXEMBIL.

OT1yeTHAast JOKYMEHTAIIUS K KYPCOBOMY IPOEKTY:
[losicHuTebHAS 3alMCKa HA KYPCOBOM IIPOEKT.
YepTrek cXeMbl 2JIeKTpUUYecKOH MPUHIIMITHAIBHOM Beero nepejaryuka (Gopmat A3)
UepTek KOHCTPYKIIMHU BbIXOIHOTO Kackaaa (Dopmat A3).

[TosicHuTe IbHAS 3AIIMCKA BBIIOJIHSAETCS B COOTBETCTBUM € TPEOOBAHUAMM Ha y4EOHYIO JIOKY-
MEHTALIMIO U JIOJIKHA COJIEPKaTh: 3a/laHue Ha IPOEKT. BBEJCHHE. PACYETHYIO YacCThb (COAEPKHUT paspa-
OOTKY CTPYKTYpHOM U NPHHLHUIIMAIBHON CXEM IEepeaTyhKa, a TAKKE IEKTPUYECKUH pacyeT BbIXO/I-
HOTO Kackaja C LEeMsIMH COIJIaCOBaHMs), KOHCTPYKTOPCKYIO 4acTh (COAEPAKHT pa3pabOTKy KOHCTPYK-
[IUU BBIXOJTHOTO KacKaja U KOHCTPYKTUBHBIN pacdeT HHIYKTUBHOCTEH HTOro Kackaza).

LI 1O —

TunoBble 3aJaHUs HA MPOCKTUPOBAHUE

Ne | Mo [lepectpauBa- | Bug Cko- | Moaymupyto | Cur | Cra | Compo | ['myOuna
IIHO | €Mble HECYIIUE | MOJYy- | POCThb [Me 4yacTo- | Haja | Ouip | 1Opo- | MOAyJs-
CTb, 4acTOTHI B asuun | uudpo- ThL, KI'11 MO- | HOCT | THBJE- | LHMH. M
Br JIMana3oHe BOT'O Ty Jist b HHE
f Mmun | f Makc MOTOKA. F F Jas- | 4a- | Harpys
MI'n | Ml Kbut/c | muH. | makc. | UMH. | CTO- KU U
Kkl k[ | dBm | ThI BX0/1a
uHpop-
bop-
Mall1H,
OmM
1 100 | 305 330 | OBII | amano- | 0,05 15 1000 | 10° 50 1
TOBBIH
2 20 900 905 | QPSK | 2048 20 107 50
3 0,5 | 1900 | 1920 | KAM- | 8448 1,0 | 10° 50
16
4 | 500 205 220 | QPSK | 8448 10 | 107 50
5 | 300 | 600 630 | BPSK | 2048 10 107 50
6 2 1450 | 1480 | BPSK | 2048 50 107 50
7 50 620 680 | BPSK | 8448 10 10~ 50
8 | 500 | 450 | 475 | QPSK | 8448 20 | 107 50
9 | 400 51 61 UM | amamno- | 0,1 12 1000 | 10" 50 10
TOBbBIH )
10 | 100 170 180 AM | anano- | 0,05 20 500 | 107 50 1
FOBBIA
11 | 200 | 300 310 AM | anamno- | 0,05 15 100 | 107 50 1
T'OBBIN
12 | 300 | 390 420 8448 10 | 107 50
QPSK
13 | 200 175 235 UM | anamo- | 0,05 20 100 | 107 50 10
I'OBBIA
14 | 100 | 250 300 AM | anano- | 0,05 15 100 | 107 50 1
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T'OBBIA
15| 500 | 100 150 YM | amamo- | 0,1 15 100 | 107 50 10
TOBBIH
16 | 300 120 130 | KAM- | 2048 100 | 107 50
16
17 | 1000 | 290 330 8448 100 | 107 50
QPSK
18 | 150 70 80 OBIT | 2048 50 | 10° 50 1
19 | 100 | 450 500 YM | amamo- | 0,1 15 100 | 107 50 10
TOBBIN
20) 2 2000 | 2100 | QPSK | 2048 10 | 107 30
21 1 7800 | 8200 | BPSK | 2048 SRR 50
22 ] 9000 | 9100 | QPSK | 2048 0 10° 50

7. YYEBHO-METOJANYECKOE U UH®POPMAIIMOHHOE
OBECIIEYEHHUE JUCHUITJIMHBI

a) OCHOBHas JiuTepartypa (6uduorexa Bal'Y):

1. Pasunkun B. I1. [IInpokxononoctuslie ynpasisieMmbie CBY ycTpoiicTBa BBICOKOIO YPOBHS MOIIIHOCTH /
PasunxuuB.I1., XpycraneBB.A., MatBeeBC.1O. - HoBocu6.: HI'TVY, 2014. - 316 c.: ISBN 978-5-7782-
2326-4 Pexum goctyna: http://znanium.com/catalog.php?bookinfo=548085

2. T'engun I'. C. Bee o paguonamnax/I'engun I'. C.. 2-e u3a.. ucnpas. - M.: ['op. JIunus -Tenexom.
2014. - 296 c. ISBN 978-5-9912-0391-3
Pexum pocryna: http://znanium.com/catalog.php?’bookinfo=450333

3. llepunn B. T. ®opmMupoBaHUe ¥ reHEPUPOBAHUE CUTHATIOB B IM(DPOBOH pagvocBszu: YdeOHoe 1o-
cooue / B.T. llepwun. - M.: HULl UHOPA-M: Mu.: Hos. 3nanue, 2013. - 614 c.: - (Beiciee oOpaso-
Banue: bakanaspuart). ISBN 978-5-16-006703-2/

Pexum noctyna: http://znanium.com/ catalog.php?bookinfo=405030

4. Bosuenko [I. C. YcrpoiictBa reHepupoBaHus U (OPMHUPOBAHHSI CHUTHAIOB (pajuoliepelarouine
yerpoiictea) /BoBuenkol1.C., [lertsapsl . A. - HoBocu6.: HI'TY, 2013. - 108 ¢. ISBN 978-5-7782-2229-
8 PexumM noctyna: http://znanium.com/catalog.php?bookinfo=546296

5. TutoB A. A. lloBbllIeHHE BBIXOJAHOW MOLIHOCTH YCUJIUTEIEH paJHolepe/lalouiuX YCTPOUCTB /
A.A. TutoB. - M.: 'op. munus-Tenekom, 2013. - 142 c. ISBN 978-5-9912-0349-4
Pexxum noctymna: http://znanium.com/catalog.php?bookinfo=427832

0) 10MOJIHUTE/IbHASI JIHTEpaTypa:

l. T'onoun O.B. YctpoiicTBa renepupoBanusi. HGOpMUPOBaHHUS. ipUeMa U 00pabOTKH CUTHAIOB:
YyebHoe nocobue amas By30B / O.B. I'onoBuH. - M.: T'op. munusi-Tenekom. 2012, - 783 ¢. ISBN
978-5-9912-0196-4 Pesxxum goctyna: http://znanium.com/catalog. php?bookinfo=333203

2. Kupee M. A. llpakTHueckuil pacueT KackajoB YCHJIHTEICH 3BYKOBOH 4YACTOTBLI HA HJIEKTPOHHBIX
Jamnax / M.A. Kupees. - M.: T'op. niunus-Tenexkom, 2012, - 124 ¢. ISBN 978-5-9912-0227-5 Pexum
noctyna: http://znanium.com/catalog.php?bookinfo=344206

3. Tlepenenxun JI. A. CxeMOTeXHHKA YCUIIMTEIbHBIX YCTPOUCTB: YueOHOe mocoGue uist By3oB / JI.A.
[lepenenkun. - M.: I'op. nmunus-Tenekom, 2013. - 238 c.: ISBN 978-5-9912-0348-7. Pexxum pocryna:
http://znanium.com/catalog.php?bookinfo=427829
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4. Ionyumn ILA.. CamoiioB A.I'. M30ObIToyHOCTH curHaioB B paadocBszu / [lox pen. Al
CawmoitnoBa. — M.: Paguortexnuka. 2007. — 256 ¢. — ISBN 5-88070-121-2.

5. l'opauenko B. H. MHorokanasbHble TeJ1€eKOM-MYHUKAMOHHbIE CUCTEMbL: Y yeOHUK JUtst BY30B / B.H.
['opauenko. M.C. Tepeukui. - 2-¢ 3., ucnpas. u jgom. - M.: ['op. munus-Tenexom. 2013. - 396 c.
ISBN 978-5-9912-0251-0/ Pexxum goctyna:

http://znanium.com/catalog.php?bookinfo=411566

B) NEPHOAHYCCKHE H3TaHUA!

OrevecTBeHHbIE )KYPHAJIbI:
e PaoTeXHHKA,

e PannoTexHuKa U 3J€KTPOHHKA;
e [IpuOOpBI U TeXHHUKA FKCIIEPUMEHTA!

e [[udposast 06pabOTKa CUIHATIOB.

PedepaTuBHbIC KYypHAJIbI:
e PajmoTexHuka:
® DJIEKTPOHHUKA.

3apy0exHbIe Ky pHAJIbI:
¢ [EEE Transactions on Communications;
e I[EEE Transactions on Signal Processing;

e |[EEE Transactions on Instrumentation and Measurement.

B) HHTePHET-pecypchl:

1. 2Kypnaun "[IpoekTupoBanue ¥ TEXHOJIOTUS 3JIEKTPOHHBIX cpeJcTB" - hitp://ptes.visu.ru
2. Kypnan "Papunotexnuka" - http://radiotec.ru/catalog.php?cat=jrl 1

3. http://mexalib.com/view/15117

4. http://znantum.com

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOYJIS)

MaTepHam,Ho-Texm/mecxoe obecrieyeHue TUCIIMILIMHBI BKJIFOYAET:

° xadepanbHble MyIbTUMEUIHBIe cpeactBa (aya. 301-3 u 335-3);

° HabOpBI CJIalI0B 0 BceM JIeKIHIM (0T 25 10 60 c1aiI0B 10 KaXI0M JEKIIHH);

e OCHaleHHas: MaKeTaMH JI IPOBEAEHUS IIPAKTUUYECKUX paboT Jaboparopus (aya. S01a -3)
Ipumeyanus:

1. O61ee 4uciIo MOATOTOBIEHHBIX ¢1aiioB Ooliee 2000).
2. Cnalpl €XKEroJHO PENAKTUPYIOTCA U MOJEPHU3UPYIOTCS B COOTBETCTBHH C PA3BUTHEM TEXHH-
YECKOW U METOIMYECKOU 0a3bl.
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