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[{enbi0 OCBOCHUS THCHUTLIMHEL «Pannonepenatomue

1. LIEJIN OCBOEHUS TUCLUTLIMHBI

YCTPOHCTBa» ABISETCS MOATOTOBKA B 06J1aCTH

3HaHHUS OCHOBHBIX COBPEMEHHBIX PaIHMOTEXHHUYECKUX CH

3anaun: GopMUPOBAHME MPAKTHYECKHX HABLIKOB

Ja4yn HHQOpMaImH,

[Tnanupyemeie Pe3yIbTaThl O0YUYEHHS 10 JUCLMIUIHHE, COOTHECEHHbIE cI
ocBoenns OITOI1

2. MECTO JUCIHUIIIUHBI B CTPYKTYPE OIIOII
Hucunnmna «Paamonepenaronme YCTPOHCTBAY OTHOCHTCA K 00S3aTeILHOI YacTH IHCIHIIHH b1.0.19.
3. IVIAHUPYEMBIE PE3YJIbTATBHI OBYYEHUS MO JMCIUIIJIMHE

CTEM U YCTPOHCTB repeiadun HH(popMarm.
PaboTEl ¢ PaTHOTEXHHYECKHMH CHCTEMaMH rnepe-

JTaHUPYEMBIMH pe3vibTataMu

®opmupyemsie | [lnanupyemsie pe3y/ibTaTbl OOYUYEHHUs 110 JUCUHUILIHHE, B COOTRETCTEHH Hanmeno- |
KOMIETEHLHH C MHIMKATOPOM JIOCTH/KEHHS KOMIETEHIIHU BaHUE olle-
Wuukartop nocruxkenus koMmmereH- Pesynbrarer 06yuenns no auciu- HOYHOrO
1K UIMHE cpencTa
OIIK-1. Cmoco- | OIIK-1.1. 3uare ocHOBBI MaTema- | 3naem OCHOBBI MaTeMaTHKH, (hH-
O€H HCIOMB30- | THKH, (HM3UKM, BBIMHCIHTENLHON | 3HKK. BBIMHCIIHTEIbHOW TexHUKH | TecToBble
BATh MOJIOXKE- | TEXHUKH M [IPOTPAMMHPOBAHHS U [POrpaMMHUPOBAHHKS. BOIIPOCHI
Husl, 3akoHbl 1 | OIIK-1.2. Vmers pemats cran- | Vieem peuiats npodeccroHab-
METO/IbI €CTECT- | TapTHBIE MPO(ECCHOHANBHBIE 3a- | HbIEe 33734l C HpHMEHEHHEM 00-
BCHHBIX HAYK U | Ja4d C [PHMEHEHHEM ECTEeCTBEH- LICHHKCHEPHBIX 3HAHHMH, MeETO-
MATCMaTHKH | HOHAy4HBIX H OOLLUEHH)KEHEPHLIX | OB MAaTEMATHUYECKOIO aHAIH3A |
AUl PENICHUST | 3HAHMH, METOOB MAaTeMaTHUYECKO- MO/I€TUPOBAHUS
3a/la9 MHXKE- | IO aHajin3a U MOJIeIMPOBAHHS Bradeem naBbikamu  TeopeTnue-
HEPHOI Jies- OIIK-1.3. Brageth HaBBIKAMH TE€O- | CKOTO U OKCHEPUMEHTAIBLHOIO
TEJIBHOCTH PETUYECKOTO MW 3KCIECPUMEHTAlb- | HCCIEOBAHNS 00BEKTOR npodec-
HOrO  HMCCleloBaHUs — OOBEKTOB | CHOHANBHOMN AeATe/IbHOCTH
po(eCCHOHAIBHOMN e TeIBHOCTH
OIIK-2. Cnoco- | OIIK-2.1. 3HaTh MeTObI 00padot- | 3naem metozbl 06paboTKH U
OeH  caMOCTOSi- | KM U Mpe/cTaBIeHNs PE3YJILTATOB | MPE/ICTABIICHHS Pe3yIbTaTOB IpH | TecToBble
TCJIBHO  [IPOBO- | npH 9KCHEPUMEHTANBHbBIX HCCITe- IKCIIEPHMEHTATBHBIX HCCIIEI0Ba- | BOTIPOCHI
AUTE  SKCICPHU- | NOBaHUSX [POIECCOB [poxXoKae- HHSAX TTPOLIECCOB [IPOXOKIEHUS
MCHTaAJIbHbIE HHS CHTHAJIOB Yepes pas/IMuHbIe CUTHAJIOB Y€pe3 pas/InyHbIe pa-
HCClieIoBaHus pPairOTEXHUYECKUE CTPYKTYPBI. AHOTEXHHYCCKUE CTPYKTYPhI.
M HCmomb30- | OITK-2.2. YMmeTs camocTosTeNnbHo | Vieem CaMOCTOSITE/ILHO
BaTb OCHOBHBIC | BRINOIHATH HAOIIOIEHHS H H3Me- BBINOJHATEL HAOJIIOICHUS U U3Me-
npuembl  00Opa- PEHHA IIPH SKCTIEPUMEHTAITBHBIX PEHHS IIPU  DKCIEPUMEHTAb-
OOTKH M mpen- | yecnenoBanmsx B 1ab0paTOPHBIX HBIX MCClIe/IoBaHusX B 1adopa-
CTaBJICHUA T0- YCIIOBHSIX TOPHBIX YCIIOBHSAX
JAYHCHHBIX OIlK-2.3. Bnanets HaBblkavMu u3- | Bradeem Habikamu U3MEpPEHHUs
JMaHHBIX MEpEHHUsI MapaMETPOR painoTeX- apaMeTpoB paauoTeXHHYECKHX
HUYECKUX MPOLIECCOB U 00pabOTKH | MPOLECCOB U 06PadOTKH nojay-
HOTYYEHHBIX 3HAYEHUH YEHHBIX 3HAYCHHI]
[IK-1 CrocoGen | ITK-1.1. 3Hats crnocobsr TECTHPO- | 3naem cnocoGbl  TecTHPOBAHHS
OCYIIECTBIATL | BaHHS CIOKHBIX (DYHKIHOHAIBHBIX | COKHBIX dbynkmmonanenbix y3- | TecToBble
TEXHUYCCKOE Y3/I0B paJlO3JeKTPOHHON amnmnapa- | J10B PalnOSJIEKTPOHHOM anmapa- | BOIPOChI
obciyKuBaHue TYpBL. TYpBL
PaZlRODICK- [IK-1.2. Vmets ucnons3oBaTh u3- | Yueem HCIONB30BATE H3MepH-
TPOHHOH AMNa- | \anyrenpHoe obopysioBanue s | TebHOE 0GOpPyOBAHHE I Pery-
PATypPhI PETY/IMPOBKH COKHBIX (DYHKUMO- | THPOBKH — CIOMKHBIX  (hyHKIIHO-

HAJILHBIX Y3JI0B PaIHO3IeKTPOHHO

HaJIbHBIX V3J10B Paguo3JIEKTPOH-

2



arraparypel.
[IK-1.2. Ymers mcnons3oBath u3-
MepuTelbHoe 00opyaoBaHHe IS

HOW anmaparypsbL.
Vyeem wucnonszosats H3MEpH-
TeJbHOE 0D0pya0BaHHE ISt pery-

PETYJIHPOBKH CIOXKHBIX (DYHKIHO- | JIHPOBKH  CIIOKHBIX (hyHKIHO-
HAJIbHBIX Y3/I0B PaHO3IE€KTPOHHOM | HANBHBIX Y3708 pajMo31eKTPOH-
annaparypsl. HOH annapatypei.
[1K-2. Cnoco- [1K-2.1. 3HaTh npuHIMIbI KOHCT- 3naem NPUHLKAIBI KOHCTPYHPO-
OCH BBINOJHATE | pyHPOBAHHS OTAE/BHBIX ACTajeH, | BaHWS OT/IEIbHBIX JeTaseii, y310B KII
pacyeT | npo- Y3JIOB M YCTPOHCTB pajinOTeEXHUYE- | U YCTPOMCTB pajinOTEXHUUYECKHX
CKTHpOBaHHE CKHX CHCTEM. CHCTEM.
,ueraj[eﬁ; Y3710B | TTK-2.2. VMeTh mpoBOIHTS Olle- Vameem nposoants onenounnie
W oipoRntl HOYHbIE PACYEThl XapaKTEPUCTUK PacyeThl XapaKTepUCTHK JeTaeii,
PAZHOTEXHITAC- JleTalei, y3/I0B U YCTPOHCTB pa- Y3JI0B U yCTPOHCTB pajIHOTEXHH-
CKHX CHCTEM B ’ i
COOTBeTCTRUH ¢ | AHOTEXHHYECKHX CHCTEM YECKHUX CHCTEM
TeXHHUECKHM [1K-2.3. Bnaners HaBbikamu mo- | Bradeem HaBbikamu MOJArOTOBKH
3a/laHueM ¢ uc- | TOTOBKH NPUHIHMIHAIBHBIX H MOH- | MPHHIHIHAIBHBIX # MOHTAKHEIX
HOJIb30BAaHHEM | TAKHBIX JIEKTPHYECKUX CXEM JICKTPHUECKUX CXEM.
CpeJICTB aBTO-
MaTH3aluH
IPOEKTHPOBA-
HHSL.
[1K-3. Cnoco- [1K-3.1. 3naer npunumns! paGotsl, | 3naem NPUHIIHIBI pabOThL, yCT-
OeH peanuso- YCTPOHCTBO, ~ TeXHMYECKHE BO3- | POHCTBO, TeXHHUECKHE BO3MOK- | TECTOBBIE
BelbATh PO MOXKHOCTH KOHTPOJIBHO- | HOCTH KOHTpPOIIbHO- | BOTPOCEHI
rpaMMBl IKCIIe- ]
pHMeHTAbHbX | [ oMEPHTEIBHOIO M THATHOCTHYE- | M3MEPUTEILHOTO M IHATHOCTHYE-
uccaeoBanuii, | CKOro 06opyroBaHmsL. CKOro 000py10BaHusl.
Bkmoyas Beidop | [1K-3.2. Vmeer ucnonssosats 06o- | Vueem wcnonssosats obopyo-
TeXHUYECKUX PYAOBaHHE UL AMArHOCTHPOBAHHUS | BAHHE JUTA JMarHOCTHPOBAHHS M
CpeacTBH 00- | M YCTPAaHCHHS HEHCHPABHOCTEH, | ycTpaHeHwus HEHCIIPABHOCTEH,
paboTky pe- BOSHUKIINX  IIpH  SKCIUIyaTalWH | BOSHUKIIMX [IPH  SKCILTyaTalum
3y/ITAaTOB CIOKHBIX (DYHKIHOHABHBIX Y3II0B | CIIOMKHBIX (GyHKIHOHATBHBIX V3-
Pa/Mo3NCKTPOHHOM alnaparypsl. JIOB  palHO3/IEKTPOHHOM anmapa-
IIK-3.3. Bnaneer HaBbikamu ycT- | Typbl.
PaHEHHS HCHCIPABHOCTEH. NPUBO- | Biadeem MeToAaMu yCTpaHeHHs
AVILAX K BOSHHKHOBEHHIO HEPa®o- | HEHCNPaBHOCTEN CIOKHBIX (yHK-
TOCTIOCOOHOIO  COCTOSHUSL  CJIOK- | LHOHATBHBIX Y37I0B  paiHo3JIeK-
HBIX (DYHKUMOHAIBHBIX Y3I0B pa- | TPOHHOI anmnaparypebl.
JMODJICKTPOHHOM anmaparypel. ]
4. ObBEM U CTPYKTYPA JUCHMITJIUHBI
Tpy10eMKOCTh JHCHMIIIMHEET COCTABIISET 8 3a4eTHBIX eannul, 288 yaca.
o & _ o | Cavo- | Dopwbl  Texy- |
sl = 2 Bunbt  yuebHoii paGotel | cros- | mero KOHTPO!Is]
Z| € 2 |BKIOYAaZ  CaMOCTOSTENb- | Telb- | YCIIEBA-EMOCTIL
Ol 2 = | Hyto paboTy CTYZEHTOB W | Has opma  mpone-
TPYJA0EMKOCTh (B yacax) paboTa | JKyTouHot arre-
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1 1
8 5 CTamH
No Haumenosanue tem u/umm 0 2 E z
n pa3fenoB/TeM AUCIHILINHEL E é_ g_ g
= L x| 5 0 5
= |EE| &5 28
5 | 22|28 27
= — 8| R @ m E
I Beenenue. Hcropus paamonepe- | 5 | 2 2
aatowmx yerpoiicrs (PTTIY).
2 OGwas xapakrepucrvka pamo- | 5 2 2 2 2
NepenarLnX YCTPOHCTR
3. OnemenThas 6asa PITJTY 5 3 2 2 2
4. ['eHeparopsl ¢ BHewHum Bo3by- | 5 4 2 2
sKaeHuem (I'BB)
5. Pasnoxenne kocunycomnanbhbix | 5 5 2 2 2 4
HMITYJIbCOR
6. | Pexumbl paGotsl 'BB 5 6 2 6 Peiitunr-
KOHTPOJIb |
7. | Xapakrepuctuku 'BB 5 7 2 2 2
8. CxemotexHuka kackanos BB 5 8 2 2
9. MeTonbl criokeHus MOLLHOCTE}H 5 9 2 2 4 2 4
10. | CuHdastbie MOCTOBbIE CXEMBI 5 10 2 2
I'1. | KanpatypHble MocTOBbIE CXeMbI | 5 11 2 2 - 2
12. | MeTosibl reHepupoBaHus curua- | 5 12 2 2 2 Peiitunr-
JIOB KOHTpoJIb 2
13. | TpextoueuHbie aBTOreHepaTOPI 5 13 2 2 4 4
I4. | I'enepatopsl Ha  J1laBMHHO- | 5 14 2
MPOJIETHBIX 1HOaX 2
I5. | Tenepatopsl M cxemorexHuka | 5 15 2 2 4 2
CBY
16. | KeaHToBbIE reHepaTOphI 5 16 2 2
17. | Bo30yautenu 4acToTbl 5 17 2 2 2 2
18. | CuHTesaTopsl 4acToTbl 5 18 2 3 PeiiTuur-
KOHTpOJIb 3
Beero 3a 5 cemectp 18 36 18 18 45 9x3.,27
19. | VYnpagnenue xoneGanmsimu. Awm- | 6 1,2 2 2 - 2 6
MUTHTYAHAs MOAYIALIMS
20. | OnHononocHas MomynsiMs 6 3.4 2 2 - 8
21. | Vraosble meToabl  MOAyJSUMK. | 6 5.6 2 2 - 2 8 Pelitunr-
HacrotHas u dasosas moayns- KOHTpOb |
LLHH.
22. | Lngposbie METOAbI MOAYIALIMHN 6 7.8 2 2 6
23. | bunapHas manunynsums - BPSK | 6 9,10 2 2 4 2 5
24. | KeagparypHas wmanunynsuus - | 6 11,12 2 2 4 5 Pelitunr-
QPSK KOHTpOJIb 2
25. | Keanparypuas amnautyanas ma- | 6 13,14 2 2 - 2 5
Hunynsuus - QAM
26. | Monyasums npsmbim - paciuupe- | 6 15.16 2 2 4 6
HHEM CreKTpa
27. | MNcespocnyuaithas  nepectpoiika | 6 17.18 2 2 2 5 Pelitunr-




paauo vactotsl -[1[TPY ' | KOHTPOJIb 3
Hannuue B ancumnnune kn/kp KII
Bceero 3a 6 cemectp 18 18 18 18 54 k3., KI1, 36
HToro no aucunnanne 36 54 36 36 i 99 DK3.27,
| | Ok3., KI1. 36

Conep:xanue JIeKUHOHHBIX 3AHSITHI

Pasaen 1. (5-ii cemectp)

Tema 1. Dnementnas Gaza PIT/TY.

Conepixanne: YeTripe peBomonnn ycTpoicT nepesaun unpopmaunu. [lepenaua nupopmanmn uckpo-
BBIM CIOCOOOM. IYTOBBIM, C MOMOIIBIO PAIHOIAMII, ¢ OMOLIBIO TpaH3ucTopoB. Knaccupuxanus pa-
AHOTIEPE/IAIOIINX YCTPOHCTB, OCOGEHHOCTH MOABHKHBIX PagHONePeIarOlHX yerpoiieTs. CriyTHHKOBBIE
TpaHcnonaepbl. Paxnonepenatontme yerpoifcrsa paguopeneitbix inHuil. TlacCHBHBIE 3TeMEHTLL: pe3u-
CTOpbI, EMKOCTH, HHIYKTHBHOCTH. AKTHBHbIC S]IEMEHTHI: PAJHOIAMIIbL, GHITONSPHbIE TPaH3HCTOPHL. 110~
JICBbIC TPAH3UCTOPbI, JIABHHOMPOIICTHBIE HOJIBL, AH0AbI [ anHa, AKTHBHbIE YieMentsr CBY: MarHeTpo-
Hbl, KIUCTPOHBL, JIBB, rupotponsl. Jlunamuueckue u cratmueckie Xapakrepuctuku ['BB. Harpysou-
Hbie Xapaktepuctukn I'BB. Henonanpsixennsiii pesxnm pabotsr 'BB. ero OCODEHHOCTH, XapaKTepH-
cTHKH. [lepenanpsokennblit pexum padors 'BB. Kputiueckuii PEIKUM paboThl. Y CHIIEHHE MOLITHOCTH B
PAsTHYHBIX pexumax padorer I'BB. Metoabl ciokenns momuocteit. Ciioxkenne MOMHOCTEH B npo-
cTpaHcTBe. MocTOBBIE METO/BI ClIOKEeHHs MoIHOCTeH | BB. Cundasnbie H KBaApaTypHBIE MOCTOBbIE
CXEMBI, HX OCOOEHHOCTH, BO3MOKHOCTH KOMILICKCHPOBaHUS. MHKPOIOI0CKOBOE HCHOTHEHHE MOCTOB.
CxeMOTeXHHYECKHE PELICHHS KACKaT0B YCHICHHS MOILHOCTH.

Tema 2. Vaner PITJTY.

Conepxanue:. ['eneparopsl ¢ BHemHHM BO36YK1eHueM (I” BB). xapaktepucTuki. 0CHOBHBIE mapameT-
PBI, CXEMbI BKJIIOYCHHS, IOCTOMHCTBA W HENOCTATKH. Koaddummentsr pasiokenns KocHHyconaatbHbIx
CUrHanoB, ko3 duumentsl bepra. Vribl orceuku. BriGop onTHMATLHBIX YIJIOB OTCEYKH U1l HAWITYY-
wero KIIJ[ yeumnurens mommnoctu. Pasauunbie crnocoOb! TCHEPUPOBAHUS TAPMOHMYECKUX CHUTHAJIOB.
OcobeHHOCTH €TOCOBOB reHepaliny, OCHOBHBIE XapaKTEepUCTHKH. 3neMenTHas Oasa. [Tpununn paboTs! u
CXEMHBIC PCIICHUS TPEXTOUEHHBIX aBTOICHEPATOPOB. YIpaBiseMble TPEXTOUEUHbIE reseparopsl. Ha-
Ipy30tHas cnocoOHOCTh, CTAGHIBHOCT TeHepHpPYeMOii yacToThl. KBapuessie aBToreHepaTopbl. Ousnka
paboThl reHepaTopoB Ha JIABHHHO-MPONETHBIX IHOJAX. XapaKTepUCTHKH TeHEPATOPOB, MX MapaMeTp.
['eneparopsr Ha juogax 'aHHa, UX CBOMCTRA. I'eneparops! ananasona CBY ua maruerponax. Ocoben-
HOCTH M XapaKTCPHCTHKA MIHETPOHHBIX aBTOreHeparopoB. OCOGEHHOCTH reHepallii CHIHATOB MUIITH-
METpOBOro JHara3oHa BOJIH, THpOTpoHsl. Jlaszepsl i Masepsl. VX pasnoBuHOCTH. KBAHTORLII [PUHLIAT
FeHEpallui SHepruH. ['eHepaTophbl ¢ NIaBHOH MEpPeCcTPOMKON YacTOTB — BO30yauTenu 4actotel. Cra-
OMIIbHOCTb 4acTOThL [IpakTryeckoe npuvMeHeHue BO3GYaUTENEH YaCTOTHL [Ipsimoit u KocBeHHBIH Me-
TOZBI CHHTE3a 4acTOThbl. CHHTE3aTOp YacTOThl C BBIYUTAHHEM OIIHOKH. JBYXypoBHEBBIi CHHTE3aTOP
4acTOThI.

Paszjen 2. (6-it cemectp)

Tema 1. Bussl anasnorosoit Moy s,

Conepanne: AHANOrOBbIE BUbI YIIPABICHHS KOJIeOAHUSIMH. AmnutyaHas Moy suus. CBoiicTea u
ocobenHocTH. CxemMHbIe pemenns 6a30BoOi M KOJIEKTOPHOI MOJYJISILIMH, XapaKTePUCTHKH U 00/1acTh
npuMeHeHus. [IpenmyIecTsa u HeTOCTaTKH MOLYISINH OHON GOKOBOH MOIOCHL. ®uabTpoBO# crocoh
IOCTPOCHHS paiHONCPENAFOIIMX YCTPOHCTB ¢ MO ISHel 0/1HOi GOKOBOI Momockl. Peanusyemble Bbi-
COKO/100poTHBIE (pH/ILTPEL. DA30KOMIIEHCAMOHHBIH CIIOCO0 OTHOMOIOCHO MOJIYJISIIIMY H ero ocobeH-
HocTH. HactoTHas Moxynsitust. [leBHALMS YACTOTHI M MHIAEKC YaCTOTHOl MO JISIIHH. MeTo1bl yacToT-
HOH MOAYNSIHY — MPAMOI M KOCBEHHbIH. DaszoBast MOLYISIH, ee 0COBEHHOCTH. CXEeMb (h030BBIX MO-
Iy TOPOB.

Tema 2. Lndpossie MeTOBI MOY AAIHH.

Conepixanne: JlHCKpeTH3alMs aHANOrOBBIX CHIHANOB. BHibi MAHUIYIAUHH HAa npumepax AMM-
1LAUM-2.0UM-1, ®UM-2. KpauroBanue curnanon. OmuGku KBaHtoBanus. Koauposanmue cooGiie-

5



HU.bunapras manunysmms — HpHHLMIT paboThI, CBOMCTBA U Xapaktepucthiku. MKM kak ocHoga nug-
POBBIX BHII0B Moay/isuin. KBanpatypuast manunyssinust. MeTon YBCIHYEHUS CKOPOCTH [epeiauy co-
obmenuii. OdceTnas KBaZpaTypHass MaHUIYJSILHS H €€ 0COOEHHOCTH. KBanparypnas aAMIUTUTY IHas
Manunysuns. CUrHATBHOE CO3BE3/HE. [TA3KORbBIE Auarpammbl. OcoGeHHOCTH KOaupoBanus. Meto
Fanned. Mertozns! Monyisiimu ¢ paclperiem cnektpa. [pamoit Meton ¢ noxasiennem nomex. Mertoz
NeeB/locIyyaiHol nepectpoiikn gactoter (ITT1PY). beictpas u mewiennas TIITPY, ux cBoiicTBa 1 oco-
OeHHOCTH.

Coaepxanue npakTuuecknx 3ansruii

Passien 1 (5-ii cemectp).

Tema 1. Teneparopsi ¢ BuemmiM Bo36ysKIeHIEM.

Conepixanne: Pabora I'BB B pexume ¢ o6y IMUTTEPOM. OCOBEHHOCTH U XapaKTepHCTHKH. 3aBHCH-
MOCThb cBOHCTB ['BB ot Harpysku. Cxemupie petenns. Pabora I'BB B pexune ¢ o6meii 6a30ii. OcHop-
HBIC TIapaMETPLI 110 CPABHEHHIO CO cXeMoii ¢ 0b1mM sMutTepom. PaGota BB B PasIMYHBIX PeKUMAX.
Croxenue MomuocTeil B 0bem KOHType. MccrenoBanne NpUHIMNA CIOKEHHS MOIIHOCTEH B npo-
CTpaHcTBe. Pacyer KBaapaTypHBIX MOCTOBBIX cxeM. Pacyer TPEXTOYEYHOr0 aBTOreHeparopa. Pacuer
KBapieBoro asroreneparopa.Cxemorexuuka resepatopos CBU amanasona wactor OcHOBBI pacyeTos
CBY renepatopoB. Pacuer cxeM cOriacoBaHms KBAHTOBEIX TEHEPATOPOB C HArPY3KAMHU.

Tema 2. Uccnenosanme PITJTY.

Conepixanme: CxemHble pemenns Mccienosanue CHCKTPANbHLIX CBOHCTB CHHTE3aTOPOB YACTOTHI. [10-
CTPOEHHBIX MPAMBIM H KOCBEHHBIM CIIOCOOaMHU.

Paznen 2 (6-i cemectp).

Tema 1. Moaynsuust u ee Busl.

Conepxanue: MccienoBanne aHatoroBeIX BHIOB Moayssmd. [lomexoycroiiunsocts aMILTATYTHOM,
HacTOTHOH M (hasoBoit Moxynsiumit. [ocTpoenue cUrHATBHBIX cossesauii. [loctpoenne cossesauii ¢
PAaCLIMPCHHBIM HHTepBaoM XemMunra. M3yuenne cxem kogepos Ha [IPHMEpPE CBEPTOYHBIX KO10B. Pac-
HCT BBIMIPBILIA IPH HCIOIB30BAHUH OBICTPON MCEB0CTYUaliHOM [IEPECTPOHKH YaCTOTHI.

Coaepxanne 1a6opaTopHbIX 3aHTHIl

Tema 1. Bumsl moayasuuu (5-i cemectp).

Coneprxanue: Hccnenosanue aMIUINTYHOH MOAYISUMM cMemeHueM. Mccnenopane aMILIHTY THON
KOJUIEKTOPHOH Moaynsiunu. VceneioBanne 4acToTHOM Monynsuuu. HMeenenosanue dazosoii mosyis-
LHH.

Tema 2. Ocobennoctu pamuonepenaommx YCTPOHCTB (6-if cemectp).

Couepranne: VcenenoBanne pexumos pabotst I'BB. Wceenosanue TPEXTOUYEYHOI0 ABTOrEHEPATOPA.
Hcceneoanne oHOMOIOCHO# MOy IS, W3yuenune paboThl cunTesaTopa yacToThI,

S. OUEHOYHBIE CPEACTBA /IJI51 TEKYIIEIO KOHTPO.IS YCHEBAEMOCTH,
[TPOMEXKYTOYHOMW ATTECTALIAA ITO UTOT'AM OCBOEHUS IUCHUTLIMHBI U
YYEBHO-METOJAUYECKOE OBECIEYEHUE CAMOCTOSATEJBHOM PABOTHI
CTYJAEHTOB

S.1. Tekymmii KOHTPOJIbL yeneBaeMocTH

Bonpocn! aas peiirunr-kourpous na 5-if cemecTp

PeiiTuar-kouTposns |

Kaxue ocHOBHBIE PeBOMIOLIMOHHBIE ITAITHI pazButus PITJTY moxere nHazgaTs?
Kak paseuBanace snementras 6a3a PIIILY?

Kakast monoca yactor COOTBETCTBYET Y3KOMOIOCHBIM PITJTY?

B 4em ¢pynkunn nenw cornacopanus kackaaos?

[lowemy BimouaroT nocneoBarensHo 2-3 COracyrlux 38eHa?

Yro Takoe ectHHUHBI GHIbTP?

Hro takoe duastp PyTpoda?
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8. Kakue pexcumpr padotsl BB moskeTe Hazzars?

9. Yro takoe muHammueckas Xapakrtepuctuka [ BB?

10. Kak BeirisauT Harpy3ounas XapakTepuctuka ' BB?
PeliTunr-kouTposs 2.

B dem pasmmune cxem I'BB ¢ o6 SMHUTTEPOB H ¢ o01mei 6a3oii?
Kak paboraior ymHoxHTE M YacTOTHI?

B uem oTimume Bapukanos ot BapakToOpoB?

Kak Bei6upars yron orceuxu 'BB?

Iloyemy B mommbix BB He npumensior PE3HCTOPBI ?

Kak cknaapiBaercs sneprust 8 o6imem KOHTYpe?

B ueMm focrouHcTBa M HEOCTATKH CHH(]A3HBIX MOCTOBBIX CXeM?

B uem nocromHceTBa 1 HeocTaTKH KBaJIpaTYPHBIX MOCTOBEIX CXeM?
. J11s1 9ero ucmonb3yioT MocThI ¢ GOKOBOIH CBSI3BIO?

10. B yem pynkuuu dpusisrpa rapmonnk?

Pelitunr-konTposs 3

1. Kax pabortaet Tpextoueunpiii aBTOreHeparop?

2. Kak paGoraet kBaHTOBBIii reneparop?

3. Kax paboraeT reneparop na ruporpone?

4. Kak paGoraer reneparop Ha JIABUHHO-IIPOJIETHOM JHO 187

5. Kak nocrpoen Bo3Gyaurens yactors?
6
7
8
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Kax pabotaer aByxyposHeBkrit CHHTE3aTOP YacTOThI?
Kak paboraer cunresatop yacToThsi ¢ BeunTaHHEM OMIHGKH?
. HeM pa3siuvaroTCst mpsiMble B KOCBEHHBIE METO/IbI CHHTE3a YacToT"
9. Kax pabotatot renepatopsl na auonax I'anna?
10. Yro nenatot eppuToBBIC BeHTHIH 1 (heppuTOBBIC LHPKYASTOPHI?
Bonpocei 1as peiirunr-kontpoast Ha 6-ii ceMecTp
Peditunr-xontpossp |
. Uro Takoe momysius?
. HTo Takoe MOy asLus cMeleHneM?
. Uro Takoe Moy nsuus Bo3OyskaeHHEM?
. HT0 Takoe KoJIeKTOpHAsS MOy TsIL{Hs?
. Houemy ammmuryanyio Moy nsiumio OCYLICCTBIISIOT B BBIXOHBIX Kackagax PITTY?
- Kakne snauenns Moxer npunumars koddduupent aMTUTUTY IHOH MOy Isin?
. Hro Takoe wactotHas Moy asmms?
. Kak onpenensiercs unnekc uacrornoii MOYJISILHK?
. Uro Taxoe dasosast Mmomysims?
10. Kak pasmuuaiorcs aHamoroBsie BUbI MOJTYJISILIAH 10 TTOMEX0YCTOHYHBOCTH?
Peiitunr-konrposs 2
. UTo Takoe AMcKpeTH3alHs CHIrHATOB?
- Kak paznuyatores Bussr manunysmsinn AUM-1 1 AUM-29?
. B uem otmiane manunynsuun ®UM-1 or ®UM-22
. Yto Takoe KBaHTOBaHME CUTHAIOB?
- JUTst 4ero npuMeHsoT HepaBHOMEpHOE KBAHTORAHTE?
. Hro Takoe omubka kBaHTOBaHUS W ee BeaMuHHA?
. 3a4eM NPUMEHSIOT NepeMeKEHHE CUTHAIOR?
. Uto Takoe perenepaitus ciruanos?
9. Uto rakoe kpunrorpadguueckas o6paboTka cHrHAmTOB?
10. 3auem B uudpoBssIe MOTOKH BBOAAT H3GBITOYHOCTS?
PeliTuHr-KOHTpOMIB 3
1. Yto Takoe nepBrHUHOE M BTOPHYHOE KOAMPOBAHHE CHIHAIOR?
2. YTo Takoe noMexoycToiunBoe KOJ/INPOBaHHUE CHTHAIOB?
3. Kak u3baBmsrores ot pexnma obpatHo#t paGoTsl npu BPSK?
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4. Kak paboraer manumnysamus QPSK?

5. B gem otnune O-QPSK ot QPSK?

6. UTo Takoe cUrHambHOE CO3Be3/HE?

7. YTo TaKoe riaskopas auarpamma’

8. Yro Taxoe 6sictpast [1T1PY 1 ee ocobennocTn?

9. Uewm cnoxnnl PITITY ¢ MaHHIYIALNCH [TPU MPSIMOM PacUInpeHHe criekTpa?
10. Yro Takoe MaHHMYIISUMS LIYMONOAOOHBIME CHIHATAMK?

5.2. [lpome:kyTOYHAS ATTECTALMS 110 HTOTAM OCBOCHHS JAUCHHIIITHHBI
Bomnpocer k sx3ameny B 5-m cemectpe

. Beibop yrna otrceuxu a1 'BB.

. Pescnmbl pabotet 'BB 1 ux ormumns.

. Xapaxrepuctuki 'BB B HenonanpspkeHHOM peKuMe,

. Xapaxrepuctuku [ BB B nepenanpsmxeHHoM pexume.

. Ocobennoctn pabore! 'BB B ki0ueBoM peIKUME.

. YMHOXKHTE/IH 4aCTOThI Ha BAPAKTOpAX.

. CornacoBanue uMIieanca Ha BXOJIE U BBIXOJIE y3komnoJocHeix ['BB.
. MeTo/1p! coracoBaHus MMIIEIaHCA HA BXOJIE M BBIXOJIE HIMPOKONOJI0CHBIX ['BB.
. Meronel cinoxkenus momnocreii [ BB.

10. Cundasubie 1 KBagpaTypHBIE MOCTOBBIE CXEMBbL.

11. Tpextoueunsie aBTOreHepaTopeI.

12. KBaHTOBBIE reHepaTopsl.

13. Asroreneparopsr CBY Ha 1aBUHHO-IIPOIETHBIX IHOMAX.
14. I'eneparopsl CBY na auonax [anua.

15. ABrorenepatopsl Ha akTHBHBIX 1eMenTax CBY TexHHKH (MarHeTpOHEL, FTUPOTPOHEL).
16. IIpsiMbre MeTO/IBI CHHTE3a CETKH YaCTOT.

17. AKTHBHBIEC METO/Ibl CHHTE3d CETKH YacTOT.

18. CuHTE3aTOPBI C BHIYUMTAHHEM OLTHOKH.

19. JIeyXypoBHEBbIE CHHTE3aTOPHI YACTOTHL.

20. Bo30ymurens 4acTOTHI.

Bonpoces! k 5k3ameny B 6-m cemectpe

. AMIUTMTY/THAS. MOTYJISLHS CMELCHHEM.

- AMIUIHTYHAS KOJUIEKTOPHAS (AHOIHAS) MOLYISI{HSL.

. Moaynsinus ¢ o100# 60KOBO# 10JI0COI.

- lpsivasi 9acToTHast MOYJISILAS M MOJTYIIATOPB.

. DazoBas MOYJISIIHS M MOJYISTOPBL.

. Kocennas uacrornas moaynsmnus.

. Jluneiinas vacroTHas Momysius.

. Jluckperusaiys curuaios.

. Masunynsimun tunos AUM-1 u AUM-2.

10. Mauunyssin tunos ®UM-1 u ®UM-2.

11. KBantoBanue curaasios, omubKH KBAaHTOBAHMS.

12. Koauposanue curnaios.

13. Metozabl noMexoycToiunBoro Ko AupoBaHus

14. Metoas! kpunrorpadum.

15. Moaynsimst 1 Mmomynstops: BPSK.

16. Monynsauus u moaynstopsl QPSK.

17. Metoap! Moty sitiu ¢ paciimpennem CrieKTpa.

18. MHOKeCTBeHHBII 10CTYIT /15t aDOHEHTOB,

18. Moayasiuus ODIM.

19. Knaccudukauus HCMOIB3YEMBIX JTHANIA30HOB YaCTOT.,
20. TpancroHaeps! Cry THHKOBOIT CBSI3H.
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5.3. Camocrositenbnas paGora obyuaromerocs.

3ananus u Tectbr KouTpoas CPC mo amcnunanme ua 5 cemecTp

1. KakoB pekoMeHayeMblit yrom otceuky 1 MOIIHBIX F€HEPATOPOB C BHELIHUM BO30YK/ICHEM?

- 180",

-70°- 110",

-90".

2. Kakue BakHbIC YCI0BHS HEOBXOIHMO BBITOTHHTE JUTS YCIELHOH paboThl TPEXTOUEUHOTO aBTOre-
Heparopa?

- HMEThb CTaduJILHOE [UTAHHKE,

- obecrnieunts Gananc Bas u ammIuTy L,

- HC UMETh B CXeMe (PUALTPYIOLIHX LIemnei.

3. Kak onpesiennts Kod(hUIHEHT MoJIe3H0r0 nelicTRHS BBIX0/1HOH nenu ['BB?

- M3 BBIXOJIHOH MOIIHOCTH BBIYECTH BXOJIHYIO,

- [OJNE3HYIO MOLIHOCTD [TOJEINTE Ha TOTPAYEHHYIO,

- [EPEMHOKHTH KOIDPHIMEHT UCIIOTBE30BAHNS KOMIEKTOPHOTO HaNpsKeHust Ha koG duiment dop-
MBI KOJUIEKTOPHOTO TOKA U MOJEINTh Ha /IBa.

4. Kak ompe/iensior Hanmyuimii YIOJT OTCCUKH 1T TPAH3UCTOPHBIX YMHOMKUTENCH YacToThl B N paz?
- 120N,

- 90°N,

- 360°/N.

5. louemy mMomHbIe TeHepaTOpsl Ha GUIONSPHBIX TPaH3KCTOPaxX MOTYT padoOTaTh C HYJIEBBIM BHEIII-
HUM CMeIleHHeM?

- CMelleHre o0pasyercs NpH BRIIPAMIIEHHH BXoaHoro BU curnaa.

- TpaH3uCTOp MOKeT paborare 6e3 cMeleHus,

- cMelleHde GOopMUPYETCs 3a CYET HEOCHOBHBIX HOCHTETCH [IPH MPOXOKIACHUHI KOJUIEKTOPHOTIO TOKA.
6. B Kkakom pexuMe paboThl MOLIHOIO YCHIHTEIHOTO KACKAA Y @KTUBHOTO 3JIEMEHTA MOBBIICHHBIE
BXOJIHbIE TOKH?

- B HEJIOHAIPSHKEHHOM,

- B KPHTHYECKOM,

- B IIEpeHanpsKeHHOM.

7. Kakoii pesxum pa6orsr BB nazbiBatoT Kputnuecknm?

- KOIla UMEHOTCS MOBBIIEHHBIE BXOIHbBIE TOKH,

- T1PH KOTOPOM MMITYJIbChI BBIXOJIHOTO TOKA OTPAHHYEHBI 110 aMILIHTY /e,

- KOrza uCroJib3yeTcs TOJIbKO JIMHEHHBIH Y4acTOK BBIXOAHON AMHAMHYECKO XapaKTepPUCTHKH,

8. Uto Takoe cTabHILHOCTD YACTOTEI aBToreHeparopa?

= BEJIHMYMHA yX0/la 4acTOThI II0/IeJIeHHAs] HA €€ HOMHHAILHOE 3HAYCHIeE.

- OTKJIOHEHHE YaCTOTh! OT HOMHHAJILHOTO 3HAYEHHSL.

- MOIYJb OTKIOHEHHS YacTOThI.

9. Ilouemy TpexToueunbie aBTOreHepaTOPHI HE Harpy’KarT Ha HU3KOOMHBIE HATPY3KH?

- Ha HA3KOOMHBIX Harpy3kax mMaia BeJHYHHA HallPsDKeHus.,

- CHHXKACTCs IOOPOTHOCTH KOHTYPHOI CHCTEMBI TPEXTOYEUHOI'0 aBToreHeparopa,

- BO3MOJKHA I'eHepallus Ha pasiuyHbIX YacToOTaXx.

10. KakoBa cTaGH/ILHOCTB 4aCTOTBI KBaplEBbIX aBTOIr€HEPATOPOB?

11. KaxoB mMokeT ObITh ko3¢ duIment Tpanchopmaru CONPOTHBIICHUI OHOTO Y3KOIOJIOCHOTO 3BEHA
I' wnu 11 tumna?

- 25,

- 100,



- 150.
12. Tloyemy pekoMeHIYIOT BEIOHPATH KO HIIHEHT TpaHC()OPMALUK CONPOTHRIIEHHH ISl OHOIO
3BCHA Y3KOMOJIOCHOM L€ COrlacoBaHus He BoIwe 107
- MHa4e II0X0H KOd(DPUIHEHT epe/aun 3BeHa,
- U4 peallu3alui MaKCUMartbHOro Kod(duiuenTa GpuiasTparu,
- BIEJAX COKpALICHUs KOJIMYECTBA 3JICMEHTOB B LIENH COrJIaCOBAHMSI.
13. 3auem mpocreiilliie 3BeHbs COINIACOBAHMS BKIIOUAIOT T10C/IEI0BATEILHO?
- 14 pacluupeHus padouei 1oa0Chl 4acToT,
- Uit yBenudenus kosdpuimnenta GuibTpanni,
- 4TOOBI OY4YUTH 60IbIIOH KO3 (HLIEHT TpaHchopMaLHK COINPOTHBIIEHUH.
14. Yro no3BonsioT onpenesuth ypasHeHns ®ano?
- K03 (HIHEHT OTpayKeHHs CHIHAJIA JIJIS 33/1aHHOM TOJI0CHI COrTACOBAHMS,
- KO2(}UUHEHT nepeiadn ey COrnacoBaHMs M0 MOLIHOCTH.
- BelMYMHY KO3 duLHeHTa (PUIbTpaLiuu.
15. B gem Hez0CTaTOK MIMPOKOMOIOCHBIX TPAHC(YOPMATOPOB CONPOTHBIEHHT ¢ MArHHTHBIMH CBI3SMH
- HE OCYLIECTBISIOT (PUABTPAIIHIO CHIHATIOB,
- JIOPOTH U CIIOKHBI B H3TOTOBJIEHUH,
- TpeOyIOT CI0KHBIX aHATUTHYECKHX PACUETOB.
16. B 4em He0CTATOK IIMPOKONOIOCHBIX TPAHC(OPMATOPOB CONPOTHB/IEHUH TUTIA JUTHHHBIX JIMHUI?
- MMEIOT 0oJbliue rabapuThl,
- HE OCYMIECTBISIOT (PHABTPALIMIO CUTHAJIOB,
- [I0OCJIE HAarpeBa TepSIOT CBOM CBOMCTBA.
17. B 4eM 10CTOMHCTBO CHH(A3HBIX CXEM CJIOKEHUS MOIIHOCTEH?
- MOXHO CKJIa/bIBaTh HEOrPaHHYEHHbBIE MOLIHOCTH,
- MOJKHO CyMMHPOBAaTh OO0JIbIIOE YHCIIO HCTOUHUKOB,
- TMPOCTOTA CXEMHOH peann3alu.
18. B uem HenoctaTtok cuH(a3HbIX MOCTOBBIX cxeM?
- TpedyloT CJI0KHON HACTPOHKH,
- OanacTHbIe MOTIOTUTEIN HE COEAMHEHBI C KOPITYCOM,
- MO3BOJBSIFOT CYMMHPOBATh CHTHAJIBI TOJILKO YETHOTO YHC/IA HCTOUHHKOB.
19. B 4em rnaBHOe T0CTOMHCTBO KBAAPATYPHBIX CXEM CIOIKEHHS MOLIHOCTEH?
- HE HMEIOT NPHHLHIIHATBHBIX OrPAHHYEHHI 110 MOILIHOCTH,
- HMEIOT BBICOKHH KIT,
= MpOCThbl B H3I'OTOBJICHHH H IKCILTYaTalHum.
3apanns u Trectbl kouTpoas CPC no aucouniange Ha 6 cemecTp
20. Yro Takoe riyOuHa aMIUIATYIHON MOy ISLHHA?
- NPOM3BEJICHUE aMILTHTY/l MOYIMPYIOIIEr0 CHIHAJIA M CHIHAJIA HeCyIleit,
- OTHOWICHHE aMILIUTY/I MOJYJIMPYIOLIEro CHIHAJA U CHTHANA HeCyIleit,
= OTHOLICHHE YacTOT MOAYJIMPYIOLIEH U HECYIIEH.
21. B yem HeJJOCTOTOK MOIYJISTOPA CMEIIEHHEM?
€CTh OTPAaHUYCHHE Ha BEJIMYNHY K03 dHimenTa MOy Ia11H,
HEOOXOJMM MOIIHBIH MOIYJIATOD,
- BEJIMKH HEIMHEeHHbIC HCKAKEHHUS.
B uem He0CTATOK KOILIEKTOPHOTO MO Ty IS TOpa?

TpedyeTcst MOLHBIH MOAYJIATOP,

€CThb OIpaHWYEHHE Ha BEJIMYUHY KO3 hULIHeHTa MOy IAIMH,

HEOOXO/IMM aKTHBHBIH 2EMEHT ¢ YeTBIPEXKPATHBIM 3aI1aCOM 10 MOIIHOCTH.
. Kakos 3anac mo MoIHocTH 10/mKeH GBITh Y aKTHBHOTO SJIeMEeHTa NPH aMILTUTYAHOH MOYISIHn?
- 30%,

- 200%,
- 400%.
24. Kakyio noocy 4acToT 3aHUMAaeT AMILTHTY/THO-MO1YIHPOBAHHBIH CHrHa?
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= YJABOGHHYIO MOJIOCY YacTOT MOAYJIMPYIOLIErO CUIHAA.,

- [0JI0CY YacTOT MOAYJIUPYIOMIEro CHrHAaIa,

- TIOJIOBHHY TIOJIOCHI YaCTOT MOJIYJIMPYIOLIEr0 CUrHANA.

25. Kaxoit sHepreTHYeCKHi BHIMTPBIII MOKHO OIYYHT pH MEPEXOZE OT aMIIJIUTYAHOW MOAYJISILIUH K
0JIHOIOJIOCHOH?

- 4 pasza,

- 7 pas,

- o1 8 1o 16 pas.

26. B uem 0CHOBHOI1 HEZOCTATOK (hOPMUPOBAHHS OJHOMONOCHOIO CHIHATA (UABTPOBEIM criocoboM?

- TpeOyeTcs CI0KHbIH GUibTp.

- TPYJIHO peann30BaTh Ha HECYLIEH YacToTe,

- HYJKHa JManasoHHas JMHHUS 3a71ePKKH MOIYTHPYIOIMINX CHIHAIOB,

27. B €em HesocTaTki (OPMUPOBAHHUS OTHONOIOCHOTO CHIHATA (hazoxomneHcamonHBIM criocoGoM?

- HYJKHA JHana3oHHast THHUS 3a/1ePKKH MOIYIHPYIONIUX CHTHAIOB,

- TpeOyroTCs CI0KHBIE PUITLTPDI,

- TPYJAHO peajn30BaTh HAa HECYIIEH YacToTe.

28. Yro Takoe jeBHAlNS YACTOTHI?

- M0JIOBHHA mosock! yacToT UM curnana,

- MaKCHMaTbHOE OTKJIOHEHHE YacTOThI OT HECyLIel,

- MAakCHUMaJlbHOE U3MEHEHHE MOAYJIUPYIOIIEH YacTOThI,

29. Yem otnmuaercs curnan YMMC ot yacToTHO — MaHHUIYJIMPOBAHHOTO CHrHana?

- [IOBBIINAETCS CKOPOCTH Tepeiauu HHPOPMALIKH,

- OTCYTCTBYIOT CKauku (a3 mpH nepeaade uHpopmarmy,

- cnexktp YMMC mHoro mupe.

30. B 4em 10CTOMHCTBO MHOTONO3HIMOHHBIX BUIOB U(POBOI Moy sty (UM-4, QPSK., ®M-8 u
T.I1.)?

- TOMEXOYCTOHYMBOCTD BBILIE [10 CPABHEHUIO ¢ OOLIYHON YaCTOTHOH MaHUITYIIsIHE,

- TIOBBIIAETCSA CKOPOCTE Tepeiaul HHPOpMAaIUy,

- BO3MOXKHa OJTHOBpPEeMEHHas rnepeaada HHGOpMaluu HECKOILKHX aO0HEHTOB.

3ajanue Ha KypCoBoii NPoeKT

3ananue Ha KypcoBOii IPOEKT BKIIOYAeT B cebs:

I. Pa3paGoTKy cTpyKTYpHOII CXeMBI Pa/HONEPeIaAtOMEro YCTPOHCTBA ¢ 3a1aHHBIME 110 BapuaHTy rnapa-
merpami. [lpu sTom paspaGarbiBaercsi Besi CTPYKTYpHAs cXeMa IepejaTydKa /10 YPOBHSI OT/I€JBHBIX
KacKa/l0B 1 BbIOMPAIOTCs TPAH3UCTOPBI JUIS PEan3aluy KayKI0r0 KaCcKa/a.

2. Pa3paboTKy cxeMbl 1eKTpHYECKOH MPHHLIHITHAILHON BCEro paavonepenaroero yerpoicrsea. Jie-
MEHTbI BBIXOJIHOTO KacKajla pacCUMTLIBAIOTCS M MEPEYEHb JIEMEHTOB MPUBOIUTCS TOMBKO U BBIXOJI-
HOTO Kackasa.

3. Pacuer BBIXOJHOTO KacKaja nepenaTynka. PaccunThiBaeTCs BBIXOMHOMN KACKa nepezaTynKka ¢ mers-
MH COTJIaCOBAHUS O BXOJ1Y U BBIXOJLY.

4. Pa3zpaboTky KOHCTpPYKIMM BBIXOJHOro Kackana. PaspaGarbisaetcs KOHCTPYKIIUS MOHTHPYEMbIX Ha
paznaTop 1iaT BXOJHON U BBIXOIHOH neneil corsacoBanust. I[Ipou3BoHTCS 060CHOBAHHBII BBIOOp THIIA
KOHZIGHCATOPOB CXEMBI M Jipoccesieil. PaccunThIBaETCS KOHCTPYKIIMS MHYKTHBHOCTEH CXEMBI.
OryeTHas JOKyMeHTALHsI K KYPCOBOMY IPOEKTY:

1. TosicHuTesnbHAast 3aMHCKa HA KYPCOBOI TTPOEKT.

2. UYepTek cXeMbl YIEKTPUYECKON MPHHIIMITHATLHOMN BCEro nepenaruyuka (Popmar A4)

3. YepTex KOHCTPYKLHH BBIXOAHOTO Kackana (Dopmar Ad).

[NosicHnTe NbHAS 3aNHCKa BBINOIHSIETCS B COOTBETCTBHE ¢ TpeGOBaHUAMY Ha YUEOHYIO JOKYMEHTALUIO 1
AOJUKHA CONCPKATh: 3a1aHUE HA MPOEKT, BBEJICHHE, PACUETHYIO YacTh (COLEPXKUT pa3paboTKy CTPyK-
TYPHOH M IPHHIMITHATILHON CXeM NepeaTdyuKa, a TAKKe HEKTPHUECKHIl PAaCUeT BHIXOIHOIO Kackaza c
LCIISIMU  COTJIACOBAHMS), KOHCTPYKTOPCKYIO HacTh (COMEPKUT paspaboTKy KOHCTPYKIHMH BBIXOIHOTO
Kackazia ¥ KOHCTPYKTHBHBIH pacyeT HHAYKTHBHOCTE 3TOro Kackasna).

Cpoku BbITIOTHEHHS MPOEKTA
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Hucimnimna «Pagnonepenarome yerpoiictsay H3YHaeTCsl B [ISITOM M IIECTOM CEMEeCTpax, a KypcoBoi
MPOEKT B COOTBETCTBUM C (e/IepanbHOll roCy1apCTBEHHOI 00pa3oBaTeNBLHON MPOrpaMMOii BBIMOJHSCT-

s B 6 cemecTpe 00y4eHus.

3a Bpems ceMecTpa IIPOBOANTCS TPH KOHTPOJHMPYIOIIMX PEHTHHIA BBINOJIHEHHS [IPOEKTA. C YUETOM KO-
TOPBIX IOC/IE 3AIIATBI NPOEKTA BBICTABISIETCS €r0 oleHka. [lo pesyibTaram [ePBOIro peHTUHTa (Ha
LIECTOH HEeJesIe ceMecTpa) KOHTPOIUpYeTes pa3paboTka CTPYKTYPHOI CXEMbI 3a1aHHOTO yCTpoicTRa.
Bo Bpems BToporo peiitunra (Ha 12-if nemene CeMeCTpa) KOHTPOJIHPYETCS BLITOJIHEHHE PACYETHOI yac-
TH IIpoeKTa. TpeTnii peHTHHT MOABOUT UTOTH BBITIOIHEHHS M 3ALIHThI MPOEKTa.
Tunossie 3a1anuns Ha KypCoOBOe NPOEKTHPOBAHIE

p : - ) A :
IlepectpanBaembre = Moy = e |ls |E

= = = rolue = 5 | (5

e} HECYIIIHE YacTOTHI = = = g |v 5|5

o = ) 4acTOTHI, = - B 5

4 B IManazoHe = B0 > o |[EOZ
Ne o > 2= k[ H = £ (2 g8 .
/ 2 s PRV €Sx| 8 |2 g= §
LR - , S 5 & = | 3 = s

S J MuH f Makc = 2 Fu Fs | g = S A=

= M1 M@ m S k[ | k[ | S s |5 |5

& &) N SR
5 (-

1 100 305 330 OBIT - 0,05 15 11000 ] 10° |50 1
2 20 900 905 QPSK | 2048 - - 20 107 | S| =
3105 1900 1920 | KAM-16 | 8448 | — - |10 10°]50] -
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 - - 10 107 |50 | -
8 | 500 450 475 QPSK | 8448 — — 20 10° | 50 | -
9 | 400 51 61 UM = 0,1 12 11000 ] 10° |50 10
10 | 100 170 180 AM - 0,05 | 20 500 | 107 | 50 | 1
11 | 200 300 310 AM - 0.05 15 100 | 107 | 50 | 1
12 | 300 390 420 QPSK | 8448 | -— - 10 107 | 50 | —
13 | 200 175 235 qM - 0,05 | 20 100 | 107 | 50 | 10
14 | 100 250 300 AM - 0,05 15 100 | 107 [ 50 [ 1
15 | 500 100 150 yM — 0,1 15 100 | 107 | 50 | 10
16 | 300 120 130 | KAM-16 | 2048 - - 100 [ 107 | 50 | —
17 | 1000 290 330 QPSK | 8448 | - - 100 | 107 | 50 | —
18 | 150 70 80 OBIT | 2048 ] - - | 50 [10°]50] 1
19 | 100 450 500 YM — 0.1 15 100 | 107 | 50 | 10
20 2 2000 2100 QPSK | 2048 - - 10 10 | 50 | -




DOH1 OLEHOYHBIX CPEJICTB JUISl IPOBEIEHHS ATTECTAIIHH YPOBHS] C(hOPMHPOBAHHOCTH KOMIETEHIHIA
OOYHAIOLIUXCS 0 TUCHHILTHHE 0QOPMIISETCS OT/IETbHEIM 0KYMEHTOM.

6. YYEBHO-METOINYECKOE U MTH®OPMALIMOHHOE OBECITEYEHHE AUCIHUILINA-
HbI

6.1. KnuroofecneueHHocTn

HanmenoBanue jutepatypel, aBTop, HaszBaHue, BUJ | I on n3aa- !_Klmrooﬁecnetrelmocm
H3JIaHUS, U3J1ATEIBCTRO HHS Hanuune B anexrponnoii
oubdnorexe Bal'y

OcHoBHasi tuTepatypa
1. Yuebnoe nocobue. Camoiinos, A.I'. YerpoiicTra
FeHEPHPOBaHKA U (POPMUPOBAHUS CHTHAIIOB: yueb.
nocodue / A.I'. Camoitnos, C.A. Camoitiios; Bia- 2018 +
aum. ['oc. yr-Tr um. A.l'. u H.I'. CroneToBsix. — Biia-
mamup: M3n-so Bal'Vy, 2018. - 240 ¢/ ISBN 978-5-
9984-0855-7

2. Vuebnoe nocobue. Camoiinos, A.I'. MeToasl u 2019
yeTpoiicTBa (POPMHUPOBAHUS CHUIHANOB. YU. TMOC. K
KypcoBomy mp. / A.I'. Camoitnos, C.A. Camoiinos;
Bragum. loc. yu-1 um. A.I'. u H.I. CroneToBbix, —
Brnagumup: M3a-so Bal'y. 2018. - 200 c. ISBN 978-
5-9984-1032-1

3. lepmmu B. T. ®opmuposanye u renepupoBanne 2013 Pexum nocryna:
CUIHANOB B IMMPOBOH pamuocssasu: YueGHoOe 110- http://znanium.com/ cata-
cobue / B.T. ITepums. - M.: HUL[ UHOPA-M: Mu.: log.php?bookinfo=40503
Hos. 3nanme, 2013. - 614 c. - (Boicuiee o6pa3zosa- 0

Hue: bakanaspuar). ISBN 978-3-16-006703-2

JlononnuTenbHas IuTEpaTypa

1. Panuorexuuueckue cuctemsl ; yueGHoe ocobue 2019 CBoboHbIi 1ocTyN
1uis Oakanaspuara u maructparypst / M. FO. 3acrena URL: https: !
[n ap.] : mox obuieii penakuumeit M. 10. 3actesna - 3-e le/441305
u31L., nepepad. n non. — M: U3n-so [Opaiit, 2019. -
495 c.- ISBN 978-5-534-06598-5. - Teker : anek-
TponHslii // IbC IOpaiit

2. bepukamsuu, B. I1I. OcHOBEI pagnosneKkTpoHu- 2019 CBoOoaHbIi 10CcTYN
KH: CHCTEMBI Iiepe/iadyi HHPOpMALHH : yueOHOe 1o- URL: https://urait.ru
codue just cpeiHero npoeccHoHaIbHOro 06paso- de/43060!

Banus / B. 1. bepuxamsumm. — 2-e w3z, ucnp. u

non. — M. : U3a-so [Opaiit, 2019. — 105 ¢. —
ISBN 978-5-534-10493-6. — TekcT : 2MeKTPOHHBII
// OBC Opaitt

6.2 Ilepnoauyeckue u3IaHus

OTeyecTBeHHbIE KYPHAJTBI:

e PajinoTexHuka;

* [IpoexTHpOBaHHE H TEXHOIOIHs EKTPOHHBIX CPE/ICTR;
e [Ipuboper 1 Texumka sKcrnepumMenTa;

e [ludpoast o6paborka curnanos.

3apy0bexnble KypHAIbI:



e [EEE Transactions on Signal Processing;
6.3. MaTepHeT pecype

° WBaniotmkun P.1O. Pannonepenaiommue YCTPOHCTRA. CBoOoaubIit JIOCTYII.
https://www.youtube.com/watch?v=v5eM kajVMU
. Panuonepenaronme yerpoiictsa. CBoGoHBIH 10CTYII. https://www.prlib.ru/catalog/51942

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ANCHUTTJIUHBI
JList peanu3auuy TaHHOMH JMCIHILIMHBI HMEIOTCS CHEIHAILHBIE TOMEIICHUS 1S NPOBEJEHHS 3aHATHI
MpaKTHIecKoro Tumna. Jlaboparopueie paborel mpoBoasTes B aya. 501a-3.

Pabouyto nmporpammy cocrasun Camoiinos A.T.. npodeccop kapeapet PT u PC .

Penensent ~( '
«Bnaanvupekoe Kb Paxnocsssmy, ['enepansubiii mupextop Boraanos A E. ﬁ%

[Iporpamma pacemoTpena u o106peHa Ha 3ace 1aHuu kadenpsr PT u PC

Mpotokon Ne /o1 0 L8, #1 rona /

3asenyronmii kapeapoiit Huxutun O.P. o aaan B0

Pabouas nmporpamma paceMoTpena u 0106peHa &

Ha 3ace/laHuH y4eOHO-MeTOIHYecKOit Komucenn Hanpasaenus 11.03.01 «Pannorexnuxay
[TpoTokon Ne 7/ or . pE. A rona /?}
Ilpencenarens komucenn Hukurun O.P., 3as. kad. PT u PC o




10

JUCT NEPEYTBEPXKJIEHUSA
PABOYEN ITPOTPAMMBI AUCHUTLIIWHEB]

Pabowas nporpamma ono6pena na 20 _,{_,_5 /20 o7 y4eOHEIH roga

[poTokon sacenanns kadenpet No 7~ oroff, ﬁfﬁ?g’a

- B 7
g e /S = 7 S ‘
3asenyromuii kadeapoii // ﬂ C ‘?/% 2o //Zé’f’/ﬁ
\ \/ c/ .
Pabouas nporpamma ono6pena ua 20 /20 yueOHbIH roxa
IIpoTokon 3acenanus kadbenps No oT roaa

3asenyrowmuit kabenpoit

Pabouas nporpamma onobpena na 20 /20 yueOHbIi roga

[Iporoko 3acenanus xadeapsr No oT roja

3aenyromuii kadeapoit




