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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokost Ne 9 OT « 26 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 00pa3zoBareiabHOro cranaapra Beicuiero oopasosanus (OPI'OC BO) nmo HampaBieHUIO
noarotoBku (crnenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUICKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTpeHa u omoOpeHa Ha 3acemanuu kadeapel PTC 26 anpens 2018 rona,
npotokoit Ne 9.

PazpaboTumk:

3aenyromuii kapeapoi PTC kad.
PTC C. B. MenuxoB

3aBexyrommii odecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKaromeh kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeAyIomuii BHITYCKAIOMIECH Kad.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeapsl paIHOTEXHUISCKUX

cucteMm (PTC) B. A. I'pomoB
Crapuuii npenonasatenb Kadeapbl
panuotexunueckux cuctem (PTC) . O. Hoznpesatbix
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Hean TuCHUILITHHBI
N3yueHne cTyneHTaMu:
MIPUHIIAIIOB TOCTPOSHUS YCTPOICTB IpreMa U peoOpa30BaHMs CUTHAJIOB C PA3IMYHBIMUA BUIAMU
MOJYJISILIMK, PAOOTAIOIIMX B PA3JIMYHBIX JIHANIA30HAX JUTHH BOJIH;
(U3HYECKUX TPUHIUIOB PabOThl U OCHOBHBIX CXEMHBIX PEUICHHH (PYHKIIMOHAIBHBIX Y3JI0B
MPUEMHHKA,;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum AMCHMIINHBI

— OOyueHue CTYICHTOB KOMILJICKCHOMY TEXHHYECKOMY MBIIUICHHI0O Ha TpuUMepax pa3dopa
MIPUHIIMIIOB MIOCTPOCHUS U padOThI COBPEMEHHBIX YCTPOUMCTB MpHeMa U Mpeodpa3oBaHus PauOCUTHATIOB
1u1s1 GOPMUPOBAHUS CIIOCOOHOCTH ONITHMM3AIUU CTPYKTYPHI PAJIHOIOKAIMOHHBIX CUCTEM B COOTBETCTBUH
C BbIOpAaHHBIMU WM 33JJaHHBIMH KPUTEPUSIMU KaueCTBa,

— O3HaKOMJICHHME CTYIEHTOB CO CTaHJapTaMd B OOJACTH COBPEMEHHBIX DPaTUONPHUEMHBIX
YCTPOUCTB;

—  O3HAKOMJICHHE CTYJICHTOB C IPHEMHHUKAMH, paboTaromuMu B pa3mundHbix PJIC.

2. Mecto nmucuuniiuabl B cTpykrype OIIOIIT

Jucnummna «PannonpueMHblie ycTpoiicTBa paanosiokauoHHbix cucrem» (b1.5.31.2) otHocutes
K Osioky 1 (6a3oBast yacTh).

[IpenmiecTByrOUMMH ~ TUCUUIUIMHAMHU, (OPMHUPYIOIIMMU  HayajbHblE 3HAHUSA, SBISIFOTCS:
Kocmuueckne cucremsl, Maremaruka, MeTponoruss U TeXHUYeCKWe u3MepeHus, HaydHo-
uccienoparenbckas  pabora, OCHOBBI TEOpUM  PAJAMOIOKALMOHHBIX CHUCTEM M KOMILJIEKCOB,
PagunoaBromaruka, PaguoTexuuueckue 1enu U curHaisl, Pacnpocrpanenue paanoBoiH, Ctaructuyeckas
paauorexHuka, CrarucThyeckas TEOpUS PATUOTEXHUUECKHX CcHUCTeM, CXeMOTEeXHHMKa aHaJOTOBBIX
JNIEKTPOHHBIX YCTpOMCTB, Teopusi BEpOATHOCTEH W CTaTUCTUKA B paJHOdIEKTpoHHKe, Teopus
paguocuctemM mepenaun uHbopmanuu, YcrpoiictBa CBYU u anTeHHBI, YCTpoiiCTBa T€HEPUPOBAHHS U
¢dopmupoBanusi  curHanoB, LludppoBas oOpabotka curHanoB, LludpoBsle ycTpoiicTBa |
MUKPONPOLIECCOPBI, DNEKTPOIMHAMUKA, DIEKTPOHHUKA U AIEKTPOHHbIE PUOOPBHI.

[TocnenyromumMn AUCUUIUIMHAMU SIBIISIIOTCS: 3alllUTa BBIMTYCKHOM KBanM(UKAlMOHHONW paboThl,
BKJIIOYasi TIOATOTOBKY K IMPOLEAYpE 3alIUThl U Mpolenypy 3amuTthl, HayuHo-uccienoBarensckas padbora
cryneHTa, OCHOBBI TEOpUU PaJMOHABUTALIMOHHBIX CUCTEM U KOMILIEKCOB, OCHOBBI TEOPUH CUCTEM U
KOMILUIEKCOB PaIi03JIEKTPOHHON OOPHOBI.

3. TpeOoBaHus K pe3yJbTAaTaM OCBOCHHS IHCIUILIHHBI

[Tponecc n3yueHust TUCUMIUIMHBI HAapaBiieH Ha (JOPMHUPOBAHUE CIESIYIOIINX KOMIIETEHIIUI:

— TICK-1.2 cnocoOHOCThIO ONTUMHU3HMPOBATH CTPYKTYPY pPaJHOJIOKAIMOHHBIX CHUCTEM B
COOTBETCTBHHM C BHIOPAaHHBIMU (MJIM 33JJaHHBIMU) KPUTEPUSMHU KauecTBa;

B pe3ynbrare nu3ydeHus TUCIUIUIMHBI 00y4atoIuics JOKEH:

— 3HaThb NPHUHLUUIBI PabOThl PAIUONPHEMHBIX Y3J0B, OJOKOB M YCTPOWCTB W TMOHUMATh
¢du3nveckre IpoIecchl, MPOUCXOIAIINE B HUX; 00 MCKAKEHUSX HEMPEPhIBHBIX U JTUCKPETHBIX CUTHAJIOB
IIpU MPOXOKICHUHM PaJUOTpaKTa MPUEMHHKA, O BUJAX MOMEX paJUONpUEMy U METOAAX MOBBIIICHUS
MIOMEXO0yCTOWYMBOCTH IIpreMa UHPOpPMaIuU, 00 0COOCHHOCTAX PaJuONPHEMHBIX YCTPONUCTB PAa3IMYHOIO
Ha3HAYEHHUS.

— yMeThb IPHUMEHATh Ha MPAKTUKE METOJbl aHallM3a M pacueTa OCHOBHBIX (DYHKIIMOHAIBHBIX
Y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3pabaThiBaTh U 0OOOCHOBBIBATh COOTBETCTBYIOIINE TEXHUYECKOMY
3aJlaHUI0 U COBPEMEHHOMY YPOBHIO Pa3BUTHUS TEOPUH U TEXHUKU CTPYKTYPHbIE M NPHUHIUIHATIbHBIE
CXEMBbI PaJUONIPUEMHBIX Y3JI0B U YCTPOMCTB C YUETOM UX MECTa B CUCTEMAaX paJMOJIOKAIlNH, YCIOBUI HX
JKCIUTyaTalluu, BKJIIOYas TPeOOBaHMs SKOHOMUKHU, OXPAHbI TPYAA U OKPY)KAIOLIEH Cpeabl, SpPrOHOMUKH U
TEXHUYECKOM JCTETHKH; BBIOMpATh JJIEMEHTHYIO 0a3y C y4eToM TpeOOBaHMI MUHHUATIOPH3ALNY,
Ha/IeKHOCTH, AJIEKTPOMAarHUTHOW COBMECTHUMOCTH, TEXHOJIOIMYHOCTH, PEMOHTONPUTOJHOCTH, yI10oOCTBa
HKCIUTyaTallid U SKOHOMHUYECKON 3()()EeKTUBHOCTH; OCYIIECTBIATh CXEMOTEXHHUECKOE IMPOCKTHPOBAHUE
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pa3zpabaTbiBaeMbIX  pPAAMONPHUEMHBIX  Y3JIOB M YCTPOWCTB  JUII  ONTUMAJIBHOW  CTPYKTYpHI
PaaMONIOKAIMOHHBIX CHUCTEM, BKJIIOYAs pacyeT 3JIEMEHTOB MNPUHIUIHAIBHBIX CXEM M TEXHUYECKUX
MoKa3arejaed, IMPOBOAUTh HATYpHBIA OSKCIOEPUMEHT MO M3MEPEHHI0 OCHOBHBIX IIOKa3arejled u
XapaKTEPUCTUK PATUONPUEMHUKOB M X (DYHKIIMOHAJIBHBIX Y3JI0B.

—  BJAJeTh IEPBUYHBIMU HABBIKAMU HACTPOMKHU U PETYIUPOBKH PAJUONPHEMHOMN amnmnaparypbl
MIPY NPOU3BOJICTBE, YCTAHOBKE U TEXHUYECKOMN AKCILTyaTaluu.

4. O0beM IMCHUILIMHBI U BUAbI Y4eOHOI padoThl
OO0mast TpyAOeMKOCTh IUCIUIUTHHBI cocTaBiseT 8.0 3a4eTHBIX CIUHUIBI U TMPEACTaBICHA B
Tabmuie 4.1.
Tabnuna 4.1 — TpygoeMKOCTh AUCIUIUIMHBI

Bunbl yueOHOM nesaTenbHOCTH Bcero yacos CemecTtpsl
8 cemectp 9 cemectp

AynuTopHbI€ 3aHATHS (BCETO) 112 84 28
Jlexmun 34 34
[IpakTrueckue 3aHATHS 52 34 18
JlaboparopHbie pabOTHI 16 16
Kontpoinb camocrosTenbHOl paboThl (KypcoBOn 10 10
POEKT / KypcoBasi paboTa)
CamocrosiTenbHas padboTa (Bcero) 140 60 80
Brinonnenue KypcoBoro npoekra (padoThsl) 80 80
Od¢opmieHre 0T4ETOB 110 JIAOOPaTOPHBIM 12 12
paboram
[TpopaboTka JIEKIIMOHHOTO MaTepuasa 26 26
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSAM, 22 22
ceMHUHapaMm
Bcero (6e3 3x3amena) 252 144 108
[ToaroroBka u ciada sK3ameHa 36 36
OO01mast TpPyI0eMKOCTh, 9 288 180 108
3aueTHbIe EquHHAIIB 8.0 5.0 3.0

5. ConepxaHue TMCUMILTUHBI

5.1. Pazaenan! JUMCHMIIMHLI M BUALI 3aHATHI
Paznensl mUCUMIUIMHEBI M BUBI 3aHATHN IPUBEICHBI B Ta0bmuie 5.1.
Tabmuna 5.1 — Pasgens! fUCHUILIMHEGBI U BULI 3aHITHI

= = = = =28 &F

= 5 ¢ ¢ g g 5%

HasBanwust pa3nenoB AUCIUTUTHHBI % ) a, a o o O & =

= 2 = = g | 50 ==

=) = = >0 28 52

= v % Ae g

8 cemectp

1 BBenenue 2 0 0 4 0 6 [ICK-1.2

2 Bxogansle ycTpolictBa PY 4 6 8 12 0 30 TIICK-1.2

3 Yeunurenu pagunodactotsl (YPY) 2 4 4 9 0 19 TICK-1.2
1%




4 TIpeo6pazosarenu yactotel (I[T4) PY 8 6 0 4 18 TICK-1.2
5 Yeunurenu npoMekyTouHOM 16 TICK-1.2
gactoTsl (YIIH) PY
6 [lerexTopsl (AeMOYISITOPHI) 6 4 4 7 0 21 TICK-1.2
paauocurHaios PY
7 CucreMbl aBTOMaTH4YE€CKOTO 3 4 0 4 0 11 TICK-1.2
perynupoBanus PY
8 PamyonomMexy U 4yBCTBUTEIIBHOCTD 2 4 0 6 0 12 IICK-1.2
Py
9 lludpoas nemoxysmus B PY 2 0 0 4 0 6 [ICK-1.2
10 3akmrouenue 0 5 TICK-1.2
Hroro 3a cemectp 34 34 16 60 144
9 cemectp
11 IlpoekTupoBanue 0 18 0 80 10 98 IICK-1.2
PaguoONpPUEMHOTIO YCTPOHCTBA
Hroro 3a cemectp 0 18 0 80 10 108
Hroro 34 52 16 140 10 252
5.2. Conep:xkanue pa3aejioB JUCHUIIMHBI (110 JEeKIIUAM)
Copeprkanue pa3zesioB TUCHUILINH (TI0 JIEKIHIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCHUILUIMH (TI0 JEKIUSIM)
3 2 £
Q = 0
e 2
Ha3zBanus pasznenos CopeprkaHue pa3eioB TUCHUTITUHBI 10 JEKIUSIM 5" S0
o S B
X &3
= e =
8 cemecTp
1 BBenenue O0beM, copepkaHue, BUIbI 3aHATUN U (HOPMBI 2 TICK-1.2
OTYETHOCTH 10 aucuuiuimae. Mecro PY B
paanokanaie nepenaun uHpopmaruu. O0o0IeHHas
cTpyKkTypHas cxema PY. OcHOBHbIE TEXHUYECKUE
XapakTepucTUKu PY: 4yBCTBUTENEHOCTH;
M30UpaTEIbHOCTh; YaCTOTHBIA UANIa30H PabOTHI
(uacToTHBI T1aH PY); nuHeliHble U HENMWHEHHBIC
WCKaXCHHS; TMHAMUYCCKUH JIMAIIa30H 110 BXOJTHOMY
curnany. Knaccudukaius THIIOB U CTPYKTYPHBIE
cxeMsl PY: 1eTeKTOpHOro; NpsMOro yCHIJICHHUS;
TeTEPOANHHOTO; CYEPTreTEPOJUHHOTO; IPSIMOTO
npeoOpa3oBaHusl; pereHepaTUBHOIO;
CylieppereHepaTuBHOr0. JlIeMeHTHas 6a3a
paJIMONIPHEMHBIX YCTPOMCTB
Hroro
2 BxonmHble ycTpoiicTBAa ~ DKBUBAJICHTHBIE CXEMBI M ITApaMETPhl PUEMHBIX 4 [1CK-1.2

1% AQHTEHH: OTKPBITBIX HEHACTPOEHHBIX; OTKPBITHIX
HACTPOEHHBIX; PAMOYHBIX; (DEPPUTOBBIX
(MarauTHBIX ).IlapameTprl napajiaenbHOIO U
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MOCJIeI0BaTEIbHOTO KoseOaTembHbIX LC-KOHTYPOB.
Tpanchopmupyromue cBOHCTBa MapaieIbHOTO
KOHTypa. I3MeHenue xapakrepuctuk LC-KOHTYypoB
npu nepectpoiike. Bxognsie nenu (BLL) PY npu
Pa3IMYHBIX CBA3SX C HECHACTPOEHHON aHTEHHOM: C
€MKOCTHOM CBSI3bI0; C UHAYKTHUBHOM CBS3bIO; C
KoMOMHHMpOBaHHOH CcBsA3bI0. Bl PY npu HacTpoenHo
anTenHe. YactoTHast n30MpaTeabHOCTh ((UIbTpaus)
BII. Dnektponnas nepectpoiika Bl B nuama3zoHHbIx
PY. Oco6ennoctu BL] ynbprpaBsicokux gactoT (YBY).

Hroro 4

3 Yeunurenu HazHaueHue, cxembl U OCHOBHBIE ITapameTpsl Y PU. 2 IICK-1.2

paauodactotsl (YPY) PY  Pexum cormacoBanus. OCOOEHHOCTH
nepecrpanBaeMbix YPY. Yeroitunsocts YPUY u
CIocoOBI MOBBILICHHS YCTOWYUBOCTH. YacToTHAs
n30uparenbHOCTh. JInHelnbie uckaxenus B YPU.
Henuneiinbie uckaxxenus B Y PY: uckaxenus Gpopmbl
AM curnana; OJIOKMpOBaHHE CHUTHAJIA TIOMEXOH;
MEPEKPECTHBIE UCKAKEHUS; UHTEPMOLYIISIUS;
BTOpUYHas MoayJsitusi. CriocoObl MUHUMU3AIUU
HEJIMHEWHBIX UCKakeHUH. OCOOEHHOCTH TEXHUYECKOU
peanuzauuu YPY pa3ianyHbIX 4aCTOTHBIX
nuana3zoHoB. Manomymsue YPY.
Mukpomunuariopusanus Y PY ¢ ucrons3zoBanuem
COBPEMEHHOM 3JIEMEHTHOM 0a3bl.

Hroro
4 TIpeoOpa3zoBarenu HaznaueHue, cocTaB, CXeMbl 1 OCHOBHBIE ITApaMeETPhI 8 [ICK-1.2
yactoTsl ([TH) PY ITY. CnekTpanbHbIil COCTaB BBIXOJHOTO TOKA

onHoHanpasieHHoro ITY. YacroTHas XxapakTepucTuka
uaeanbHoro JuHenHoro 114, kpyrusHa
npeoOpa3oBaHus, TONOIHUTEIbHBIE KaHaJIbl IPUEMA.
YacroTrHas xapakTepucTuka HenrHerHoro IT4.
WnTepdepeHiimonnbie cBUCTHI ((HOKyChI
JIOTIOJIHATENBHBIX KaHaIoB npuema [14).
Homorpammel uist onpenenenns GokycoB
JIOTIOJIHUTENBHBIX KaHaNIOB Iipuema 114, Henunelinbsie
uckaxxeHud B [IY4 npu kBagpaTnyHOM U JINHEWHO-
JIOMaHHOW BosIbTaMIEpHON XapakTepuctuke (BAX)
cmecurens (CM), BO3MOXHOCTh UCKITIOUCHUS
HEKOTOPBIX JAONOJHUTENBHBIX KaHaioB npuema I14.
TpeboBanus k rerepoaunam [1Y. ['ereponun Ha
OCHOBE KBapLIEBOI0 CUHTE3aTOpa yacToThl. CBOlcTBA
OanmaHcHbIX U OubanancHoro CM Bribop
IIPOMEKYTOYHOU YaCTOTHI CYIIEPreTEPOIUHHOIO
npueMHuka. Heo0xoqumocTs 1 0cOOEHHOCTH
JBOHHOTO IpeoOpa3oBaHus yacToThl. ConpskeHne
HaCTPOEK IPECEIEKTOPA U TETEPOINHA B
cyneprerepoauHHoM PY. Merozsl yBennueHus
n30uparTebHOCTH PY 10 AOMOTHUTEIBHBIM KaHAJIaM
npuema (GUIbTPHI-TPOOKH, (PUIBTPHI-IBIPKN).

Hroro

5 Yeunurenu Ha3znauenue, 0cOOEHHOCTH CXEM M OCHOBHEIE 4 IICK-1.2
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(VIIU) PY

6 JleTekTopsl
(IeMomynaTopHI)
panuocursanos PY

7 CucreMsl
aBTOMAaTHYECKOTO
perynupoBanus PY

npoMexyTodHOM yacToThl mapameTpsl YIIY. YIIY ¢ pacnipenenennoin

u3buparenbHOCThIO. Koaddurment
PSIMOYTOIBHOCTH, GYHKIIHS pACIIUPEHUS MOIOCHI,
bynkuus yeunenus s YIT4-1, YITY-2, VIIY-3,
VYIIY-4. CpaBHEHHE CBOWCTB IO N30UPATEIIBHOCTH U
ycunnennto YIIY paszusix tunos. YIIY ¢
COCpPEAOTOYCHHOM N30MpaTenbHOCThI0. OCOOeHHOCTH
YCUJICHUS PaJuOUMITYJIbCHOTO curHaina. [lepexonnsie
xapaktepucTuku YIIY pa3nuyHbIX TUIOB.
OcoOenHoctu MukpomuHuatopuzanuu Y1I4.

HUroro

Juonnsle amruinTynHble nerekropsl (AL,
IIOCJIeI0BATENIbHBIN U apauIeIbHbII), CXEMBI,
IIPUHLUI AeUCTBUsA, napameTpsl. KBagparudnoe
JETEKTUPOBaHUE, €ro HeocTarku. JInneiinoe
JIETEKTUPOBaHUE. JINHEHbIE U HETMHEWHBIC
UcKaxeHus quoaHblx AJl. I'ereponnHHBIN
(acunxponnsrii) ngerexrop (I']).Da3oBbrit
(cuaxponHsIii) netexrop (DJI). YactoTHbIC
nerexktopsl (YJ1): 4acTOTHO-aMILTUTYIHBIN; YACTOTHO-
(ba30BbIif; TPOOHBIN; UMITYIbCHO-CUETHBIN.
[TomexoycroitunBocTh Y/l K rapMOHUYECKON ITOMEXE,
noporosoe ceorctBo Y/JI. Peakuus Y/[ Ha miymoByro
nomMexy. DPPEeKTHBHOCTH MMOJIABICHUS IIIyMOBOK
IIOMEXH IIPU NPEABICKAKCHHUIX CUTHAIA MOAYISALUN B
nepeaTyuke U ux komnencauuu B PY. MmnynbcHbIN
nerekrop (M1). Bpemst yctaHOBIeHHS U BpeMs criaja
MIEPEXOTHOM XapaKTepuCTUKH. [IMKOBBIN neTEeKTOp
(ILI). YcrnoBue NUKOBOTO pexkuma paboThl.

6

Hroro

CucTemMbl aBTOMaTUYECKOTO PETYIUPOBAHUS YCUTICHUS
(APY) PV. IIpocrast APY ’nHazan’”, “’3anep:kanHas’,
”ycunennas”’. TpeGoBanus Kk 1ensm cuctem APY.
CucreMbl aBTOMaTHYECKOM MOACTPOIKa YaCTOTHI
rerepoauHa (AITYI): cratnueckas; acraTudeckast.
TpeboBanus k uemnsm cucrem AITYT.

HUroro

IICK-1.2

IICK-1.2

8 Pagnonomexu u
YyBCTBUTEIBHOCTH PY

HcTounnku 1 KiaccuuKaius rmomMex pajnornpruemy
(BHEIIHUX IIYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
IIPOMBIIIIEHHBIX U KOCMUYECKUX IIIYMOB.
AOCOIIIOTHAs U OTHOCHUTEIbHAS IIIyMOBas
TEeMIIEpaTypa IPUEMHBIX aHTEHH. BHyTpeHHUE 11ymbl
PV. KoaddunuenT uryma u nrymoBas temneparypa
IIpUEeMHHKA. MeTO/bI OBBIILIEHUS
IIOMEXOYCTOMYMBOCTU. OLIEHKAa YyBCTBUTEIBHOCTH
PY ¢ HacTpOE€HHON aHTEHHOM, C HEHACTPOECHHOMU
aHTEHHOM, C MAarHUTHOU aHTeHHOH. Bo3MoKHBIE
MEpBI NOBBIIICHUS YyBCTBUTENBHOCTH PY.

N

Hroro

IICK-1.2

9 lludpoas
nemonynsuus B PY

Jlemoaynsips Ha OCHOBE BBIICJICHUSI KOMITJIEKCHOM
aMILIUTYAbI CUTHAJIA IPOMEKYTOYHOM Y4aCTOTHI ITPU

2

I1CK-1.2
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MTOMOIIHY ITU(PPOBBIX KBAAPATYPHBIX
npeoOpaszoBareneil. BeineneHne KOMIIIEKCHOM
aMIUTMTYJIBl U3 aHAJIOTOBOT'O CUTHAJIA MPOMEXYTOUHOM
4acTOThL. BriiesieHNE KOMIIIEKCHOW aMIUIUTYIbI U3
oIu(POBAHHOTO CUTHAJIA TIPOMEKYTOUHON YaCTOTHI.

Hroro 2

10 3akmroueHne IIpoexTupoBanue u pacuet PY 1o 3amanHbIM 1 [ICK-1.2
[OKa3aTessiM (KpUTEpHUsIM) KauecTBa ¢
UCIIOJIb30BaHUEM COBPEMEHHOMN 3JIEMEHTHOMN 0a3bl.
MeTo/1p1 SKCIEPUMEHTAIIBHOTO UCCIIE0BAHMS
napametpoB PY u ux ¢yHKIIMOHATIBHBIX Y3JI0B.
Hanpapnenusi, mpoOIeMbl 1 MIePCTICKTUBBI PA3BUTHS
PV mns PJIC crienmaibHOro Ha3HAYECHUS.

Hroro 1
Hroro 3a cemectp 34
Hroro 34

5.3. Paznesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (TPeAbITYIIUMHU)
U obecneynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHTUIIIMHAMU
Paznensl MUCHUIUIMHBI U MEXAUCHUILTUHAPHBIE CBSI3U C 00ECHEUMBAIOIUMU (TIPEIBITYIIUMU) U
obecrnieunBaeMbIMHE (TTOCIICAYIOMMMU ) TUCIUTUTHHAMY TTPEICTABICHBI B Ta0mwmIe 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTIIMHBL U MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB faHHOM IUCUHUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3yUEHHE

Hamvenopanue o0ecrneurBaroIuX U 00eCcreYnBaeMbIX TUCITUILINH
JTUCLUILIINH
1 2 3 4 ) 6 7 8 9 10 11
[IpenmecTByromme TUCHUILTHHBI
1 KocMuueckue cucteMbl + + + + + +
2 Maremaruka + + + + + + + +
Mert TUs 1
3 Merpoiio + + + + + + + +
TEXHUUYECKHE U3MEPEHUS
4 HayuHo-
U CCJIEZIOBATENIbCKAS + + + + + + + + + +
pabota

5 OCHOBBI TEOPHH
pasvoJIOKAllMOHHBIX + +
CHUCTEM U KOMIIJICKCOB

6 Pagmnoasromaruka +

7 PannorexHuyeckue
LHEOU U CUTHAJIBI

8 PacnipocTpanenue
pazroBOIH

9 Craructuueckast
paaMoOTEXHUKA

10 CrarucTuueckas
TEeOpHst
PaTuOTEXHUYECKHUX
CHCTEM
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11 CxeMoTexHMKa
aHAJIOTOBBIX + + + + + + + +
IEKTPOHHBIX YCTPOUCTB

12 Teopus BeposiTHOCTEN
U CTAaTHUCTHUKA B +
paguo3IeKTPOHUKE

13 Teopus paguocuctem
nepeaadn HHPOpMaIu

14 Yerpoiictea CBY n
AQHTEHHBI

15 YerpoiicTtBa
TCHCPpUPOBAHUS U + +
dbopMupoOBaHUs CUTHAJIOB

16 [udpoas odbpadboTka
CHTHAJIOB

17 Hudposbie
YCTPOMCTBA U +
MHUKPOIPOIIECCOPHI

18 DnexkrponuHamuka + + +

19 DnexTpoHuka u

+ + + + +
ANIEKTPOHHBIE PUOOPHI

[Tocnenyromme TMCUUTUIAHBI

1 3amuTa BBIMYCKHOMN
KBaJIM(PHUKALMOHHOM
paboThl, BKIIIOYAs
MOJATOTOBKY K IIPOLIENYPE
3alUThl U IPOLEAYPY
3aLUTHI

2 Hayuno-
HCCIIeIOBATENIbCKAs + + + + + + + + + +
pabora cryneHTa

3 OcHoBBI TEOpUU
paaroHaBUTallMOHHBIX + +
CHUCTEM M KOMILJIEKCOB

4 OCHOBBI TEOPUHU CUCTEM
Y KOMIUIEKCOB
PpaIuO3IEKTPOHHOM
00pBOBI

5.4. CooTBeTCcTBHME KOMIIETEHIUI, (POPMHUPYEMBIX NPU U3YYEeHUH TUCHMIIIMHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHLMH, (OPMUPYEMBIX MPHU HM3YYEHUH AUCLUILUIMHBI, ¥ BUIOB 3aHATHH
MpeJICTaBlIeHo B Tabnuie 5.4.
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Tabmuna 5.4 — CooTBeTCTBUE KOMIIETEHIMH, (OPMHUPYEMBIX NPH H3YYEHUH AUCHUIUIAHBI, ¥ BHJIOB

3aHATHI
Bunp! 3angatuit
=
= - &
. .
) [t} S
QE 2 g 8, E 8 DopMbl KOHTPOJIS
2 : : g ~ 2
~ = = O @)
4
[ICK-1.2 + + + + + JlomamHee 3agaHue,
Koncnekr
CaMOTIOJITOTOBKH,
Otuetsl 11O
J1a00paTOPHBIM
paboram, Ompoc Ha
3aHATHUSAX, 3alUTa
KYPCOBOTO MTPOEKTA,
Tectn
6. UuTepakTuBHbIE MeTOABI U (GOPMBI OPraHU3aLUN 00yUYEeHH S
He npenycmorpeno PVYII.

7. JlabopaTtopHble padoThI
HaumenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HammeHoBaHueE 1ab0paTOPHBIX paboT

CornacoeaHa Ha noptane N2 24389

3 z £
2 = g
Z > &
HasBanus paznenos HaumeHnoBaHue 1abopaTopHbIX padboOT 3" S5
S S £
X o =
a S g
= S
8 cemecTp
2 Bxonusle yctpoiictBa  MccnenoBanue koie0areabHOro KOHTYypa ¢ 4 IICK-1.2
Py IIEKTPOHHOM NIEPECTPONKON YACTOTHI.
Hccenenosanue quana3oHHON BXOJAHOU LENU IIPU 4
Pa3INYHBIX CBA3SAX C HECHACTPOECHHON aHTEHHOM.
Hroro
3 Yeunurenu UccnenoBanue quana3oHHOrO CEJIEKTUBHOTO 4 TICK-1.2
panuouactotsl (YPU) PY  ycunmutens paanoyacToTsl.
Hroro
6 JleTexTopsl HccnenoBanyue aMIUIMTYAHOTO AETEKTOPA. 4 IICK-1.2
(memMomysITOpHI) Vitoro
panuocursanos PY
Hroro 3a cemectp 16
Htoro 16
10



8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)

HanmMeHnoBaHMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) IPUBEACHO B Ta0mwmiie 8.1.
Tabnuma 8.1 — HanMeHoBaHUE MPaKTUYECKUX 3aHATHH (CEeMUHAPOB)

CornacoeaHa Ha noptane N2 24389

. o]
2 s £
Z 2 5
Hasganus pasnenos HaumeHoBaHMEe IPAKTUUECKUX 3aHATUHN (CEMHUHAPOB) § & s E
=2 2 2
&l S g
= S
8 cemectp
2 Bxonnble ycTpoiictBa  Pacuer mapaMeTpoB napajuieabHOTO U 2 I[ICK-1.2
Py MOCJIEZI0BATENILHOTO KOJIeOaTeIbHbIX KOHTYPOB.
Pacuer mapamerpos Bl] ¢ HeHacTpoeHHBIMU 2
AHTCHHAMH.
Pacuer mapamerpoB Bl ¢ HacTpo€HHBIMH aHTEHHAMM.
Hroro
3 Yeunurenu Pacuer napamerpos YPU ¢ puxcupoBanHoi [ICK-1.2
paauoudactotel (YPY) PY  HacTpoiikoi.
Pacuer nmapamerpoB quamna3zoHssix YPY. 2
Hroro 4
4 TIpeobpa3zoBarenu Pacuet mapamerpos 1Y ¢ kBagparnunoit BAX CM. 2 I[ICK-1.2
sacrorsl (IM9) PY Pacuer napamerpos [14 ¢ nuneliHo-10Manoi BAX 2
CM.
Bb100p npoMexyTOuHOM 4acTOThI 2
cynepretepoauHHoro PY.
Hroro 6
5 Yeunurenu Pacuet mapamerpos YITU-1. 2 IICK-1.2
HPOMEKYTOUHOM HACTOTBL pycyer apamerpos YITU-2, YITU-3 2
(YITU) PY PamMetp :
Pacuer napamerpos YIIY-4. 2
Hroro 6
6 JleTexTopsl Pacuer napamerpos A/l. 2 IICK-1.2
(memonymaTOpEI) Pacuer napamerpos U/I. 2
paguocursaios PY
Hroro 4
7 Cucrtemsl OneHka 4yBCTBUTENBHOCTH PY ¢ HEHAaCTpOEHHBIMU 4 IICK-1.2
aBTOMAaTHYECKOTO AHTCHHAMH.
perynupoBanus PY Hroro
8 Pannonomexu n OneHka 4yBCTBUTENBHOCTH PY ¢ HacTpOoeHHBIMU IICK-1.2
YyBCTBUTEIBHOCTh PY aHTEHHAMH.
O1ieHKa YyBCTBUTEIBLHOCTH PY ¢ MarHuTHOM 2
AQHTEHHOM.
HTtoro 4
Hroro 3a cemectp 34
11



9 cemectp

11 IIpoexTupoBaHue
pazuoNpUEMHOIO
YCTPOMCTBA

CornacoBaHue ¢ IpenoaaBaTeaeM BEIOPaHHbBIX
HEJOCTAKOUUX UCXOAHBIX JAaHHBIX JJIS
npoeKkTupoBaHus PY B COOTBETCTBUM ¢ KOHKPETHBIM
T3. CornacoBanue ¢ mpenoaBaresieM u
KOPPEKTHUPOBKA BEIOPAHHOMN CTPYKTYPHOMN CXEMBI
MIPOEKTUPYEMOTO PY U pacueToB €ro TeEXHUYECKUX
napameTpoB: k03((HUIIMEHTa YaCTOTHOTO IMaa30Ha;
YyBCTBUTEIBHOCTHU; KO3(p(pULIMEeHTa yCUTICHHUS;
n30uparenbHOCTEN IO MELIAIOIIUM KaHajlaM IIpUueMa;
JIMHEWHBIX U HEJIMHENWHBIX UCKA)KEHUM pauoTpaKkTa U
JIETEKTOpa; aMIUIMTYIHO-4YaCTOTHBIX U (hazo-
YaCTOTHBIX XapaKTEPUCTUK PATUOTPAKTA;
XapaKTEPUCTUK CUCTEM aBTOMAaTU4eCKON
PEryJIIMPOBKH YCUJIEHUSI U aBTOMAaTUYECKOU
IIOJICTPOMKHM YaCTOThI F€TEPOAUHA. YUET 3aMEYaHUN U
PEKOMEHIalUi MPEernoiaBaTens IpH KOPPEKTUPOBKU
cocTaBlieHHOM nosicautensHo 3anucku (I1311) n
yeptexelt (U) k cipoektupoBanHomy PV (mocne
nposepku I13I1 u Y npenonasarenem).llonydyenue
«JI0ITyCKa» K 3aIUTE CIPOEKTUPOBAHHOTO PY.

HUrtoro

18

18

[ICK-1.2

Hroro 3a cemecTp

18

Hroro

9. CamocrosiTeibHasA padoTa

52

Bunel camocrosTenbHol paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHLIUHU MIPE/ICTABICHBI B

Tabmure 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (OpMUPYEMbIE KOMIETEHIINH
3 z g
2 = 5
N 2 O =
Buasl caMocTOsATEIbHOM g 28
HasBanns paznenos g - S0 @opMBbI KOHTPOJIA
paboThI o S 2
X o =
e Q2
= S}
8 cemectp
1 Beenenue [TpopaboTka JIeKIIMOHHOTO 4 TICK-1.2 Koncmekr
Marepuana CaMOIIOATOTOBKH, TecT
HTroro
2 BXoaHbIE yCTPOMCTBA IToaroroBka K 4 I[ICK-1.2 JlomariHee 3agaHue,
PY MPAKTHYECKUM 3aHATHIM, Koncnekr
ceMUHapaM camoroarotoBku, Ompoc
[TpopaboTka ITEeKIIMOHHOTO 2 HagaHHTHHX’ OTq%TH 1o
TOPHBIM Tam
Marepuasna J1aboparop paboTam,
Tect
OdopmieHre 0T4ETOB 110 6
1abopaTopHBIM paboTam
Htoro 12
3 Veunurenu IToaroroBka k 4 IICK-1.2 JlomamiHee 3aJaHueE,
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pamuouactotsl (YPY) PY

NPAaKTUYECKUM 3aHATHM,
ceMuHapaMm

[TpopaboTka JTEKITMOHHOTO
marepuaia

OdopmiieHre oT4eTa mo
naboparopHoii paboTe

Koncnekr
caMonoJrotroBku, Omnpoc
Ha 3aHaTHIx, OT4eT mo
naboparopHoii paboTe,
Tect

Hroro
4 TIpeoGpa3zoBarenu [ToaroroBka k IICK-1.2 JlomamiHee 3aJaHueE,
yactotsl (IIH) PY IIPAKTUYECKUM 3aHATHSIM, Koncnekr
ceMHHapam caMomnoaroToBku, Onpoc
H HATHIX, TecT
[TpopaboTka JIEKIIMOHHOTO asa » 1€C
Marepuasa
Hroro
5 Yeunurenu IToaroroBka k I[ICK-1.2 JlomaiHee 3aJ1aHueE,
MPOMEKYTOYHOU YACTOThI MPAKTUYECKHUM 3aHATUSIM, Koncnekr
(VIIY) PY ceMUHapaMm caMonoJAroToBku, Omnpoc
H HATHIX, TecT
[IpopaboTka JIEKITMOHHOTO asa » 1€C
Marepuasa
Hroro
6 [leTrexTopsl [ToaroroBka k [ICK-1.2 JlomamiHee 3a1aHue,
(meMomynsITOpHI) MPAKTUYECKUM 3aHSATUSIM, Koncmekr
panuocursanos PY ceMHHapam caMonoarotoBku, Omnpoc
[TpopaboTka ITEeKIIMOHHOTO HagaHHTH’IX’ PquT 1o
TOPHOHI T
Marepuara nmaboparopHoi padore,
Tect
Odopmienre 0T4eTOB MO
nabopaTopHBIM paboTam
Htoro
7 CucreMsbl [ToaroToBka k [ICK-1.2 JlomamrHee 3a1aHue,
aBTOMAaTHYECKOIO MPAKTUYECKUM 3aHATUSIM, Koncnekr
peryaupoBanus PY CeMUHapaMm caMonorotoBku, Onpoc
[IpopaboTka JIEKITMOHHOTO Ha 3aHATHAX, Tect
Marepuana
Htoro
8 Panuonomexu u IToaroroBka k [ICK-1.2 OMalllHeE 3aJaHue
9
YyBCTBUTEIBHOCTHh PY MPAKTAYECKUM 3aHSATHSIM, Koncmexr
CeMHUHapam caMonoJrotToBku, Omnpoc
H HATUIX, TecT
[TpopaboTka JTEKITMOHHOTO asa » 18C
Marepuana
Htoro
9 lludporas [TpopaboTka JTEKITMOHHOTO [ICK-1.2 Koucnekr
nemonynsiuus B PY Marepuana caMonoarotroBku, Tect
Hroro
10 3akitoueHue [TpopaboTKa JEKIIMOHHOTO [ICK-1.2 Tect

marepuaia

Hroro
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Hroro 3a cemectp 60

[ToaroroBka u craua 36 OK3aMeH

IK3aMeHa

9 cemectp

11 IlpoektupoBanue BrlmiotHeHHE KypCOBOTO 80 TICK-1.2 3ammra KypcoBOTO
PaAHONIPHEMHOTO MpPOeKTa pPOeKTa
yCTpOMCTBa Wroro 80
Hroro 3a cemectp 80
Uroro 176

10. KypcoBoii npoexkT

TpynoeMKoCTb ayAUTOPHBIX 3aHATUH U (OpMUpPYEMble KOMIETEHIIMH B paMKaxX BBIMOIHEHUS

KypCOBOTO IpOeKTa npeacTaiensl Tabmuue 10.1.

Tabmuua 10.1 — TpyooeMKOCTh ayAMTOPHBIX 3aHATUA U (OPMHUPYEMBIE KOMIIETEHIIMH B paMKax

BBIITOJHCHUSA KYPCOBOI'O ITPOCKTA

HanmenoBanue aynuTOPHBIX 3aHIATUI

TpymoeMKocTb,

9 cemectp

q

dopmupyemblie
KOMIETEHIIUU

CormacoBaHue ¢ IpenoaaBaTeaeM BEIOPaHHbBIX HEIOCTAIOLINX 10
VCXOJIHBIX JIaHHBIX JUIS IPOEKTUPOBaHus PY B cooTBeTCTBHH €
koHKpeTHbIM T3. CornacoBaHue ¢ penoaaBareineM u
KOPPEKTUPOBKA BEIOPAHHOM CTPYKTYPHOMN CXEMBI IPOEKTHUPYEMOTO
PV u pacueToB ero TexHH4EeCKHX MapamMeTpoB: ko3 uiueHTa
YaCTOTHOI'O AMAaIa30Ha; YyBCTBUTEIBbHOCTH; KO dulneHTa
yCUJIEHHUS; N30MpaTeIbHOCTEN O MEIAIOIIMM KaHaJlaM PUEeMa;
JIMHENHBIX U HEJIMHENHBIX UCKa)KEHUM paluoOTPaKTa U IETEKTOPa;
aMIUTUTYJHO-4YAaCTOTHBIX U (pa30-4aCTOTHBIX XapaKTePUCTUK
PaauoTpaKTa; XapaKTEpUCTUK CUCTEM aBTOMAaTHYECKON
PETYIIMPOBKU YCUJICHUSA U aBTOMAaTUYECKOU MMOACTPOMKH YaCTOThI
reTepoivHa. YUeT 3aMe4aHui U peKOMEHAUiI IpernoaaBaTess
IIPU KOPPEKTUPOBKU COCTABICHHOM MOSCHUTEIBHOMN 3allUCKU
(IT3I1) u ueprexeit () x cnpoexktupoBanHomy PV (mocie
nposepku 11311 n Y npenonasarenem).Ilonyduenne «romycka» k
3aIlHUTE CIIPOEKTUPOBAHHOTO PY.

I1CK-1.2

Hroro 3a cemectp 10

10.1. TembI KypCcOBBIX IPOEKTOB
[TpumepHas TeMaTuKa KypCOBBIX IPOEKTOB!
—  Ilpuemnuk PJIC manopamuoro o63opa.
—  IIpuemnuk PJIC usmepenus nanbHOCTH.
— IIpuemnuxk PJIC ompenenenust KOOpJUHAT BO3AYIIHOTO 00BEKTA.
—  IIpuemnuk PJIC mopckoro cyana.
—  IIpuemnuk PJIC camonera.
—  IIpueMHHK CIIlyTHHUKOBOM PaJHOCBS3U.
—  IIpueMHUK CIyTHHUKOBOTO paJiMOBEIIAHHUS.
— IIpueMHUK paguopesneitHoi CBA3U.

CornacoeaHa Ha noptane N2 24389
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11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroMXcst

11.1. baajbHble OLEHKHU IJIS1 3J1eMEeHTOB KOHTPOJISI
Tabnuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

. N MaxkcuMaibHBIN
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJ 3a mepuo Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nepuon
JEeATEeIIbBHOCTU mexny 2KT u na ceMecCTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
8 cemecTp
JlomalHee 3a/iaHue 6 6 18
3amura oTyeTa 12
Koncnekr 4 3 10
CaMOIOATOTOBKH
Ornpoc Ha 3aHATUAX 2 2 6
Otuer o mabopaTropHOit 12
pabore
Tect 4 4 4 12
Hroro makcumym 3a 16 27 27 70
nepuoa
DK3aMeH 30
Hapacraromum ntorom 16 43 70 100
9 cemectp
JuddepenunpoBaHHbIN 15 15
3a4er
3amuTa KypcoBbIX 15 15
MPOEKTOB (pabor)
Ot4er o KypcoBoii 20 25 25 70
pabore
Hroro MmakcumyM 3a 20 25 55 100
epuoa
Hapacratomum urorom 20 45 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuet 6amioB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpecTaBiieH B Tabmmie 11.2.
Tabnuna 11.2 — Ilepecuer 0aaioB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU
bBasiel Ha 1aTy KOHTPOJIBLHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5)
Ot 70% 1o 89% ot MakcuManbHON cymMMbl OasioB Ha nary KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMBI OaiioB Ha nary KT 3
< 60% ot MakcuMasibHOU cyMMBbI 6asutoB Ha aaty KT 2

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOAHYI0 OLIEHKY

[lepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBlIeH B TalOnuile

11.3.
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Tabmuma 11.3 — IlepecueT cyMMBI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Onenka (I'OC) YUMUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMEeH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenp xoporiio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (H0CpeiCTReHHoO)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIIUOHHOE O0ecTiedeHue TUCHUIINHBI

12.1. OcHoBHas JuTEparypa
1. VYcrpoiictBa npuema u 00paboTku curHanos: YueOHoe nmocobue / Ilymkapes B. I1. - 2012.
201 c. [DnektpoHHbIi pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 26.04.2018.

12.2. lonoiauTeIbHAS JIUTEpPaTypa
1. Onummyk A.I. u np. Paguonpuemusie ycrpoiictBa: YuebHoe nmocodue Juisi By30B. — MUHCK:
Hogoe 3nanue, 2006. 240 c. (nanuuue B 6ubnuotexke TYCVYP - 54 3k3.)
2. ITMammxoB B.B. Pagnonpuemnsie ycrpoiictBa. M.: Pamuo u cBsa3b, 1984. — 392 c. (manmuue B
oubmorexke TYCVYP - 63 5k3.)

12.3. YueOHO-MeTOAUYECKIE MOCO0us

12.3.1. YueOHo-MeTOIHYECKOE MOCOOHE N0 MPAKTHYECKUM 3aHATHAM M CAaMOCTOSATe/LHOIi padoTe
NP NOArOTOBKE K HUM
1. «Paguonpuemusie ycTpoiicTBa»: COOpHUK 3a1au U ynpaxHenuit / Menuxos C. B., SIkymesnu
I H. IIymkxapes B. II. - 2015. 94 c. [OnexrponHsii pecypc] - Pexum poctyna:
https://edu.tusur.ru/publications/4939, nara o6parmienus: 26.04.2018.

12.3.2. Y4yeOHO-MeTOAUYECKHE OCOOUS 110 J1Aa00PATOPHBIM PaloTaM U CAMOCTOSITeIbHON padoTe
NP NOATOTOBKE K HUM

1. HccnenoBanue koie0aTeIbHOTO KOHTYpa C DJIEKTPOHHOM MEPEeCTPONKON YacTOThI: YUueOHO-
MeToAnYecKkoe mocodue mo ysadoparopHoit padbote B kommbioTepHoi cpeae QUCS / IMymkapes B. II. -
2012. 25 c. [DnextponHsiii pecypc| - Pexxum mocryna: https://edu.tusur.ru/publications/1575, mara
obpamenus: 26.04.2018.

2. Pammonpuemnsie ycrpolicTBa: MccnenoBanue AUAma3oHHOTO MPECENEKTOpa MPU Pa3TUIHBIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOW: MeToanuecKkre yKa3aHHs 1O BHITIOJHEHHIO JTa0OpaTOpHBIX padoT /
[Mymkapes B. II. - 2016. 39 «c¢. [Onekrponusii pecypc] - Pexumm  gocryna:
https://edu.tusur.ru/publications/6534, nata oopamenus: 26.04.2018.

3. MHccnenoBanue aMIUTUTYIHOTO JIETEKTOpa: Y4eOHO-METOUIECKOe TTOCOOHE 0 JTAOopaTopHOit
pabore / Ilymkapes B. II. - 2012. 25 c. [DOnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1622, nara obpamienus: 26.04.2018.

4. VccnemoBaHue AMAMa30HHON BXOMHOW IEMM TMPHU PA3IMYHBIX CBA3SX C HEHACTPOCHHOM
aHTEHHOU: Y4eOHO-MeTomnueckoe mocoodue mo yraboparopHoit padore B kommbiorepHoit cpene QUCS /
[ymxkapes B. II. - 2012, 27 c¢. [OnekrpoHHbli pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/1576, nara obpamienus: 26.04.2018.
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12.3.3. Y4yeOHO-MeTOAUYECKHE TOCOOUS ISl 3AHSATHI M0 KYPCOBOMY NMPOEKTHPOBAHUIO U
CaMOCTOAITEILHOM padoTe NpH NPOEKTHPOBAHUHU

1. Pamuonmpuemnbie ycTpoicTBa: YdeOHOE ™OCOOME MO KypCOBOMY MPOEKTHPOBAaHUIO /
I[Tymkapes B. II. - 2012. 278 c¢. [DnekrpoHHeli pecypc] - Pexum  pocrymna:
https://edu.tusur.ru/publications/1522, nara o6pamenus: 26.04.2018.

2. UyBCTBUTEIBHOCTH PAJUONPUEMHBIX YCTPOWUCTB: Y4eOHOe mocobue uisi JEKUUOHHBIX U
MPAKTHYECKUX  3aHATHA, KypCOBOTO IPOCKTHPOBAHMS, CAMOCTOATEIBHOM pabOThl  CTYICHTOB
paguoTrexHudeckux crneruaibHoctelr / MemuxoB C. B. - 2015. 99 c. [DnekrponHsIii pecypc] - Pexum
nocrymna: https://edu.tusur.ru/publications/5109, nara obpamenus: 26.04.2018.

12.3.4. JlonoJHUTEIbHOE YUeOHO-MeTOAUYECKHE MOCOOUS 10 CAMOCTOSITEIbHOI padoTe

1. CamocrosrenbHass paboTa CTyIeHTAa NPU HU3YYCHHH JUCHUIUIMH  MaTreMaTH4ecKo-
€CTECTBEHHOHAYYHOT0, 00menpodeccuoHaNbHOTO  (MPO(ECCHOHAIBHOTO), CIIENUAIBHOTO  IUKJIOB:
Y4aebHo-MeToaruecKoe nocodue mo camocrosrenbHor padore / KomorpusoB B. A., Memuxos C. B. -
2012. 9 c. [OnektponHblii pecypc] - Pexum nmocryma: https://edu.tusur.ru/publications/1845, nara
obpamenus: 26.04.2018.

12.3.5. YueOHO-MeTONMYECKHEe MOCOOUSI IS JIMI] C OTPAHNYEHHBIMHM BO3MOKHOCTSIMH 310POBbSI H
WHBAJIHI0B

Y4eOHO-METOAMYECKUE MATEPUAIIBI ISl CAMOCTOSTEILHON M ayTUTOPHOIM paboThl 00y4YarOIIMXCSI
M3 4Yucia vl ¢ OrpaHud4CHHBIMU BO3MOKHOCTAMM 340POBbA U MHBAJIMAO0B IMMPECAOCTABIAIOTCA B (bOpMaX,
aJIaTHPOBAHHBIX K OT'PAaHMYCHHUSIM UX 37I0POBbsI M BOCIIPUSATHUS HH(DOpMAIIHH.

JJ1s1 JINI ¢ HApYIIEHUSIMM 3PEeHUst:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B 1Ie4aTHOW (hOpME YBEITUUYCHHBIM IIPHQPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

— B Mie4aTHOU (opme.

JlJ1s1 JIN1 ¢ HAPYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B reyaTHou opme.

12.4. TipodeccnonaibHbIe 6a3bl JaHHBIX U HH()OPMAIIMOHHbIE CIIPABOYHbIE CHCTEMbI
1. https://elibrary.ru — Hay4nas snekrpoHHas OMOIMOTEKA;
2. https://edu.tusur.ru — mayuHo-o6pa3oBarensHblii moptan TYCVYP.

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHMILINHBI U TpedyeMoe MporpaMMHoe
oGecrnieyeHnune

13.1. O6mue TpedGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecTe4YeHH 0
AUCHUTINHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue JAJisl JJeKIUMOHHBIX 3aHATHI
Jlnst mpoBenieHus 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIIOBBIX M WHAWNBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYILETO KOHTPOJSI U MPOMEKYTOYHOW aTTECTAIllMU HCIONB3YeTCs ydeOHasi aymuTOpHUsl C KOJIHMYECTBOM
MOCa0OYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHo mebemnbio. MmeroTcs
JIEMOHCTpAIIMOHHOE 000pyIOBaHHWE M Yy4eOHO-HAINAIHBIE TOCOOMs, OOECIEUMBAIONIUE TEMaTHYECKHE
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TACIUILTAHEIL.

13.1.2. MarepuaJibHO-TeXHHMYECKOE U IPOrPaMMHOe odecnevyeHue JAJIsl NPAKTHYeCKUX 3aHATHI
Crneunanu3upoBaHHas yuyeOHast ayTuTOpus
yueOHasi ayauTOpus JUIs MPOBEINCHUS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayauTOpHs IS
MIPOBEJICHUS 3aHATUN TaOOPAaTOPHOTO THIA, YueOHas ayTUTOPUS JUIsl IPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIA, TTOMENICHUE AJIsI KypPCOBOTO MTPOSKTUPOBAHUS (BBIMOJIHEHUS KYPCOBBIX PadoT)
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634034, Tomckas obmacte, . Tomck, Bepmnnuna ynuua, a. 47, 427 ayn.
Ornucanre UMEIOIIETOCs 000PYyIOBaHHUS:

- Jlocka MarHuTo-mMapkepHasi;

- Kommnsrorep;

- Ilma3meHHas maHenb;

- Cepgep (2 mt.);

- Windows XP;

- Microsoft Office Pro 2003;

- Windows Server CAL 2003;

- Windows Svr Std 2003 R2, Visio Pro 2003;
- SciLab -5.4.0;

- Qucs — 0.0.16;

- MatLab R2009a Portable;

-EWB 6.0;

- MathCAD 7 Professional.

13.1.3. Marepua/ibHO-TEXHHYECKOe H IPOrPaMMHoe odecnievyeHne 1JIs J1adopaTopHbIX pador

Crienmanu3upoBaHHas yueOHas ayTuTOPHS

yueOHasi ayauTOpus JUIs MPOBENCHHS 3aHATHI MPAKTUYECKOTO THUIA, ydeOHas ayauTOpHs UL
IIPOBEJICHUS 3aHATUN J1aOOPaTOPHOro THUIA, YueOHas ayIUTOPUS JUIsl IPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TTOMEIIEHUE AJIs1 KypCOBOTO MPOEKTUPOBAHUS (BBIOJIHEHUS KYpPCOBBIX padoT)

634034, Tomckas obmacte, . Tomck, Bepmmauna ynuna, a. 47, 427 ayn.

Onucanue uMerouierocs 000py10BaHuUs:

- Jlocka MarHuTo-mMapkepHasi;

- Kommnsrorep;

- Ilima3smeHHas maHenb;

- Cepaep (2 wrt.);

- Kommnekt cnenuanu3upoBaHHol yueOHOI Mebeny;

- Pabouee mMecTo mpernogaBarelis.

[TporpamMHuoe oOecnieueHue:

- 7-Zip

— AVAST Free Antivirus

— Adobe Acrobat Reader

— Far Manager

— Google Chrome

— Microsoft Windows Server 2008

— Microsoft Windows XP

— Mozilla Firefox

— OpenOffice

— Opera

— Opera Developer

— Qucs

— Scilab

13.1.4. MarepuajibHO-TeXHHYECKOEe U IPOrPAMMHOe o0ecredyeHue IJIsl CAMOCTOSTEIbHOM padoThl
s camocTosTenbHON paboThl MCHONB3YIOTCA yueOHbIE ayAUTOPHH (KOMIBIOTEPHBIE KIIACChl),
PacIoIOKEHHBIE TIO a/IpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnactp, I. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6nacTs, T. ToMmck, Bepmmanna ynuma, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTh, . Tomck, Bepiuauna ynuna, 1. 74, 207 ayn.

CoctaB 060pynoBaHUS:
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- yaeOHast mebeb;

- KOMITBIOTEPBI;

- KOMITBIOTEPBI TOJAKIOUEHBI K ceTh «MHTepHeT» M 00eCHeuUBaAIOT JOCTYI B DICKTPOHHYIO
UH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCHUTETA.

[TepedeHp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuaibHoO-TeXHHYeCKoOe o0ecniedeHre TUCIMIJIMHBI VIS JIML C OTPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHUILIMHBI JUIIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 30POBbSI M WHBAIUIAMU
OCYILECTBIISIETCS C UCIOJIb30BAaHUEM CPEACTB 00Y4YeHHUs OOIIEro U CHeUaIbHOIO Ha3HAUCHMSL.

[lpu 3aHATHSAX ¢ OOydYalONIMMHUCS € HAPYLIEHHSIMH CJIyXa MPEeIyCMOTPEHO HCIIOIb30BAHNE
3BYKOYCUJIMBAIOILEH ammaparypbl, MYJIbTUMEAMMHBIX CPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadu ydeOHOW WHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHCTEMBI NPETO/IaBaHHS
Ui 00y4aroIMXcs ¢ MHBAJIUAHOCTBIO, OPTATUBHOM MHIYKLIIMOHHOM cUcTeMbl. YueOHas aynuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOydarommecss C HapylIeHHeM Ciyxa, 00OpylIoBaHAa KOMIBIOTEPHON TEXHUKOW,
ayIMOTEXHUKOM, BUICOTEXHUKOU, FIEKTPOHHOMN JOCKOH, MYIbTUMEIUUHON CUCTEMOI.

[Tpu 3aHATHAX C OOYYAIOUIMMHCS ¢ HAPYLUIEHUSIMHU 3PEeHUSIMHM TTPEIYCMOTPEHO UCIIOIBb30BaHHE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA ylaJeHHbIX 00bEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WJIM CJIaiifia Ha SKpaHe) IPU TOMOIIH BUACOYBEINIHUTENEH 11 KOM(POPTHOTO IPOCMOTPA.

[Ipu 3asATHAX C OOyYalOLIMMMCA € HAPYLIEHHSIMH ONOPHO-ABHIaTeJbHOI0 anmapara
WCTIONB3YIOTCSI aJbTEPHATUBHBIE YCTPOWCTBA BBOIA HMH(OpPMAIMHM W JPYrHe TEXHHUYECKHE CPENCTBa
npuema/mepenauu ydyeOHOW HMH(pOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOy4YeHMsS JUIs
JIIOAEN C MHBAJIMIHOCTBIO.

14. OueHo4YHbIe MaTepPUAJIBI M MeTOAUYECKHE PEKOMEHAAIMH 110 OPraHU3aluM N3y4YeHUs
JUCIUININHBI

14.1. Conepma}me OLHCHOYHBIX MaT€epuaJOoB U METOAUYECCKUE PCKOMECH AN
I[J'IH OLICHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a JUCHUILIMHON
KOMHGTGHHI/II\/'I HCIOJIB3YIOTCA OICHOYHBLIC MAaTCpHalibl B COCTABE!

14.1.1. TecToBEBIE 3aHaHUSA
1

IlepecTpoiika 4acTOTHI AUATIA30HHOTO HMureppai 4acTor, B mpefenax KoToporo
panﬂoﬂp“éMﬂoro ychOﬁcTBa 3TO PpaguoONpUEMHUK ITPU MEPECTPOUKE YACTOTHI COXPAHACT CBOU
OCHOBHBIE IIAPAMETPBI

CrocoOHOCTh paArONPUEMHHKA TIPHHUMATH C1a0bie
CHTHaJIbl B HHTEPBAJIE YaCTOT, B KOTOPOM OH JIOJDKEH paboTaTh

CriocoOGHOCTh paMONPUEMHHKA MTOAABISTH CUIIBHbIC
CHTHAJIBI 32 IpeJiellaMH 9acTOT, B KOTOPOM OH JIOJDKEeH paboTarh

CrocoGHOCTh pagronpHEMHNKA 00eCTIeInBATh
peallbHyI0 4yBCTBUTEIBHOCTh B HHTEPBAJIE YACTOT, B KOTOPOM OH
JIOJDKEH paboTath

2

YyBCTBUTEJIBbHOCTh PAAUONIPHUEMHOTO CrocoOHOCTh panONPUEMHIKA PUHUMATD CHITbHBIC
ycTpoiicTBa 3T0 CHTHAJIBI

CrnocoGHOCTb paONPHEMHHIKA 00€CTIeYHBAT
TOYHOCTh HACTPONKH PaJHONPHEMHOTO YCTPOMCTBA B HHTEPBAJIE
9acTOT, B KOTOPOM OH JJOJDKEH paboTarh

CrocoGHOCTh pauoNpUEMHHKA IPUHUMATE ClIa0ble
CHTHAJIBI CPEAN ITYMOB

CriocoOHOCTh paAXONIPUEMHHUKA ITOIABIATh MEIIAIOLIIe
CHJIBHBIC CHTHAJIBI
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3

Peanbnan YYBCTBUTEJIbHOCTDb 3TO

Benwuwuna 3.1.c. cursaia B AHTCHHE, IIpHU KOTOpOI71
HaIps’KCHUE CUI'Hajla Ha BbIXOJC HpI/IéMHI/IKa IIPCBLIIACT
HAIPsSOKEHUE B 3aJTaHHOE YUCIIO pa3

BenuuunHa 3.1.c. (HOMMHAJIBHOH MOIIHOCTH) CUTHAJIA B
aHTEHHE, IIPH KOTOPOil HalpsKeHUE (MOIHOCTh) CHUTHAJIa Ha
BBIXOZIe MPUEMHIKA MAaKCHMaJIbHO

BenmunHa 3.71.¢. (HOMHHAJIBHOH MOIITHOCTH) CHTHAJIA B
aHTEHHE, IIPH KOTOPOH HaNpspKeHHe (MOIIHOCTE) CHI'HANA Ha
BBIXOZI€ MPUEMHIKA MUHUMAIIBHO

BenuuunHa 3.1.c. (HOMMHAJIBHON MOIIHOCTH) CUTHAJA B
aHTEHHE, IPH KOTOPOil HalpshKeHUe (MOIHOCTh) CHUTHAJIA Ha
BXOJI€ IPUEMHIKA TIPEBBILIACT HAMPSDKEHHE (MOIIHOCTD) ITOMEX
B 33JIaHHOE YHCIIO pa3

4

PaguonpuémHuka, xapakrepusylouieics
TAHTeHIHAJIbHOI YyBCTBUTEIbHOCTHIO, 3TO

[TpréMHUK CUTHAJIOB C YaCTOTHON MOAYJISILIMEH

HpI/IeMHI/IK TCJICBUSHOHHOI'O BCIIAHHWA

[Tpuémuuk c $ha3zoBoil Moaysiuueit

[IpuéMHUK paguOCUTHAIOB C UMITYJIbCHOM
MOZYJISIMEN

5

Omnpeaenurb K03¢GpPULUHMEHT NPAMOYI0JIbHOCTH
u3oupareabHoii cucremsl npuémuuka: fc =100 M,
I1=200 Kr].[, fcoceuﬂero KaHaga 100.25 MFH

1.0025

1.25

2.5

5.0

6

B paauoBeiaHuU JJIMHHOBOJIHOBOI'O H
CPE€AHEBOJTHOBOI0 THANTA30HAX NJIMH BOJH UCIIOJbB3YETCH

AMIUTUTYIHAS MOTYIISIIHS

YacToTHass MOAYISIMS

KOM6I/IHI/IpOBaHHaH MOIYJISIUST

dazoBast MOTYIISALIUS

7
Kaxkoii Bua Moay/isinuu McnoJib3yercsi B YacToTHas
panuoBemanuu B YKB nuanazone? Dasosas
AMnnutynaHas
KomOuHmMpoBaHHas
8
Onpeaenurpb K03 PUUHEHT NepeKpbITHS 2
nepecrpoiiku no yacrore fc =500 ... 1500 k' 3
JMANA30HHOT0 PATHONPHEMHHKA ‘11-5

9

JaTtb onpesesieHue 1J1si paIuonpHEéMHOTo
YCTPOICTBA 1€TEKTOPHOTO THIIA

Pagnonpuémunk, paboTaromuii 3a CU€T YHEPTUH
JJICKTPOMArHUTHOW BOJIHBI

IIpréMHUK, HE MIMEIONUI YCUIIUTENBHBIX IEMEHTOB

ITpuéMHUK NpsSIMOTo yCUIIEHHS

[TpuéMHUK cynepreTepoIMHHbII

10

Yka:xkure THI paAHONIPUEMHHUKA

Al !
! Bxoanas !
! | YPY || [lerexrop |1~
! I
I I

Lemb YHY

JleTexTopHbIi

IIpsimoro ycunenus

CBepxpereHepaTHBHbIHI

ACHHXPOHHBIN

11

Ykaxkure THII pAAHONIPUEMHHUKA

}TVCMHHTCHB h» Jletextop H VHY

TonoKHTE b s OGPATHAs CBA3b B PEKHME
HEJI0BO30YKIEHHOTO TeHepaTopa

A
Bxoanast

nenk

CBepxpereHepaTnBHbIH

CyneprerepoJrHHBII

[Ipsimoro ycuiieHust

IMpstmoro npeoOpa3oBaHusl aCHHXPOHHOTO THUIIA
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12

Ykaxure TUNl pAINONPUEMHUKA

[TpsitMoro npeoOpa3oBaHysl ACHHXPOHHOTO THIIA

A CyneprerepoJMHHbII
Tpecenexrop —=| CM |—| VI = Jerexrop |—| VHU [ 22X [Ipsmoro npeobpa3oBaHus CHHXPOHHOTO THIIA
i CBepxpereHepaTuBHbIH
T
Ay
13

YKajkuTe THII PaAMONIPHEMHHKA

VHY Brix(

CynepreTepoJHHHBIN MPUEMHUK C ACHHXPOHHBIM
JIETEKTOPOM

T—\ TIpecenektop }» CM 1 H VIY 1 H CM2 H V4 2 H Jletextop }
o

AL

]"2//&

CynepreTepouHHBIN MPUEMHUK C CHHXPOHHBIM
JETEKTOPOM

CyneprerepoIuHHbIN MPUEMHUK
CBEPXpEreHepaTuBHOrO THITA

CynepreTepoANHHBII IPUEMHUK C ABYKPATHBIM
npeoOpa3oBaHNEM YaCTOThI

14

Ykaxurte THI pagnonpHEéMHNKA

[puémHNK ¢ MPAMBIM TPEOOPa30BaHUEM YaCTOTHI
ACHHXPOHHOTO THUIA

Ti e

M OHY

i

Breixon

YHY

L~

re

Hpecenm{p
Ilepectpoiixa

VIIP YT

]|

CBepXxpereHepaTuBHbINA IPUEMHUK C OTHOKPATHBIM
peoOpa3oBaHUEM YaCTOThI

[TpuéMHUK ¢ TPSIMBIM NTPe0Opa30BaHUEM YaCTOTHI
CHHXPOHHOI'O TUIIA

CBepxpereHepaTuBHbIA TPUEMHHUK C TIPSIMBIM
peoOpa3oBaHNEM YaCTOTHI

15

VYka:xure cxemy BII ¢ koMOMHUpOBaHHOM
CBSI3bI0 C HEHACTPOEHHOH AHTEeHHOMH

A A A
\7/ i Cen

M
-
I'Les Lk
L
Cyui Ck K CK7£ Lk C%Z
1
N
a) 0) B)
A
A Cyk
Ces Lk
Lk C Z Ryt Cen Cx

Nis
%

r) 1)

(@)

©)

(®)

()

(m)

(©

16

VYka:xkute ycjioBusi padorsl fuana3zonnoii BII ¢
HEHACTPOCHHOI AHTCHHOMH B pe:KMMe YAJTHHEHHSA

Pe3oHaHC aHTCHHBI (AHTEHHOW IICTTH) BBIIIIC
Jyana3oHa

Pe3onaHC aHTCHHBI (AHTEHHOW IETIH) HUXKE
Jlyarna3oHa NPUHUMAEMbIX 4YacTOT

Pe3onaHc aHTeHHBI (aHTEHHO# LeH) paBeH Tax
CUrHajia

Pe3onanc aHTeHHBI (aHTEHHO# 1ienn) paBeH Ty
CHUTHaJja
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A

A A
i{ Cyk
Ccn Lk M
Lk CK—Z Ryr Cee Cx Les
)

N

AN (|

ERIR

)
Ccn
K Ck |
7
r) €)

VYikaxure cxemy BII ¢ BHelIHeeMKOCTHOI (a)
CBAI3bI0 C HEHACTPOEHHOH AHTEHHOI (0)
A A A (B)
o ®)
()
c Cx |
" 7 ©
L
Ccs
Lk Cx
e)
18
VYkaxure cxemy BII ¢ aBTorpancdopmaropHoii u (a)
rajibBaHU4eCKOM CBA3BIO C AHTEHHOMI (6)
A A i{A (B)
M T TCCB (I‘)
-
e L (Z[)
Cyﬂi K ek Lk Ck Lk CK;Z (C)
- 7
!
T T
a) 6) B

19

Yka:kuTe OCHOBHOE Ha3HAYEHHE
aBTOMATHYeCKOi PeryJIupoOBKH YCHJICHHUS

I[J'Ii{ CTa6I/IJ'II/I33L[I/II/I YPOBHA CMI'HAJIa Ha BBIXOJC
ACTCKTOpa

Jliist cTabWITM3aIMU YaCTOThI CUTHAJIA HA BXOJIE
JIETEKTOpa

Jlnsg cTabuim3aiuy 9acTOTEl HAaCTPONHKH
NpUEMHMKA

Jlns cTabmim3aiiy ypoBHS CUTHANIA Ha BXOJIE
JeTeKTopa

20

Onpeaenursb TUN cucTeMbl APY

Usx JluHeNHBIi TpakT
> NpuéMHHUKA

)
OHY |< JAPY

Usx. JIETEKTOpa

ABTOMaTHYECKas pETYINPOBKA YCUICHUS
«BIIEPEN

3anepxaHHAs aBTOMAaTHYeCKas peTyINPOBKa
YCHUJICHHS

ABTOMaTHYECKas pETYINPOBKA YCUICHUS
«BIEPENY U «HA331»

ABTOMaTH4eCcKas peryiinpoBKa yCUJICHUA
«Haszaa»

14.1.2. Jx3aMeHalMOHHBIE BOIIPOCHI
1. Ha3znaueHre M OCHOBHBIC XapaKTEPUCTHUKU paguonpueMHbIX ycTpoicTB (PY). CrpykTrypHbIE

CXEMBI
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IpSIMOTO  YCUJICHHS,
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CyHepreTepoaut, MpsiMOro Mpeodpa3zoBaHusi, pereHepaTuBHbIN, CBEpXpEereHepaTuBHbIH).

2. DKBHUBAJIICHTHBIE CXEMBI, ApAMETPbl U CBOMCTBA OTKPBITBIX HEHACTPOEHHBIX U HACTPOEHHBIX
MPUEMHBIX aHTEHH, PAMOYHBIX U (DEPPUTOBBIX MPUEMHBIX AaHTCHH.

3. Hasnauenue Bxomuou mnenu (BII) PY. TpeboBanust ko BI] PY. Cxemsr Bl ¢ HenacTpoeHHOM
anTeHHOM. CxeMbl Bl ¢ HacTpoeHHOI aHTeHHOU. DnekTpoHHas nepecrpoiika BLl, cxemsl, ycioBus aiis
BbIOOpa ArteMeHToB cxeM. OcobennocTu BII npuemuukoB nquanazonoB YBY u CBY.

4. BII ¢ eMKOCTHO# CBSI3bI0 ¢ HEHACTPOCHHOW aHTeHHOW. KoadduimenT nuanasona. M3meHnenune
pe30HaHCHOTO Kod(pUIMEeHTa mepeiayn NpuU MepecTpoiike. BbIOOp BeIMUMHBI E€MKOCTH CBSI3H.
N3buparenpHOCTh. JIOCTOMHCTBA U HETOCTATKH.

5. BIl ¢ "HIYKTUBHOM CBSI3bIO C HEHACTPOCHHOW aHTEHHOU. PeXKMMBI «yKOPOUCHHOW aHTEHHBI» U
«YIUTMHEHHOU aHTeHHBI». KoaddunmenT nuanazona. Mi3sMeHeHne pe30HaHCHOTO KO3 PUIECHTA ITepeaadn
nmpu mepectpoiike. BpiOop BenmuuuHbl cBs3u aHTeHHBl co BII. M30uparenbHocTh. JlocTOMHCTBA U
HEJIOCTAaTKHU.

6. BI] ¢ koMOMHMPOBAHHOW CBS3bIO C HEHACTPOCHHOW aHTeHHOW. KoadduumeHT nmarazona.
V3meHenne pe3oHaHCHOTO Kod(pQUIMEHTa Mepenayd IpH mepecTpoiike. BpiOop BenuuuHBI CBS3U
antenHsl co BLI. 36uparenbHOCTh. JJOCTOMHCTBA M HEOCTATKU.

7. Bl ¢ marautHO# anTeHHOW. Koadduuuent nuanasona. BeiOop BeIMUMHBI CBS3M aHTEHHBI C
MOCIIEAYIOUM KackagoM. M3MmeHeHue pe3oHaHCHOro kod(dduiMeHTa mepeaayd MpH MEepecTpPOMKe.
N3buparenpHOCTh. JIOCTOMHCTBA U HETOCTATKH.

8. BLl mpu HacTpoeHHOW aHTeHHEe. YcioBus coracoBanuss BI[ c¢ anrenHoi. Ilapamerp
cornacoBanus. Koaddunments nepenaun BI] mo HanpspkeHUIO U 110 MOIITHOCTH. M30MpaTenbHOCTb.

9. Ha3nayenne u OCHOBHBIE TIOKazarenu ycunutens paauodactorel (YPY). Cxema
nepecrpauBaemMoro YPU, Ha3HaueHue »31eMeHTOB. OnekTpoHHass mnepectpoiika YPU. WM3menenue
pe30HaHCHOTO KO3 duIenTa nepeaadn npu nepecrpoiike. M36uparenbHocTs. OUIBTPBI TUIIA «IBIPKAY,
«poOKay», UX Ha3HAYCHHE.

10. HenepecrpauBaemblii YPYU B pexxuMme corniacoBaHusi ¢ HAarpy3koul. YCIOBHUSI COIVIACOBAHMS.
[Tapamerp cormacoBanusi. Koadduuments: mnepenaud 10O  HAOPSDKEHUIO ©W 1O MOIIHOCTH.
N36uparenbHOCTb.

11. TTapa3zutHble 0OpaTHbIE cBsA3H B YPY, Mephl 110 yMEHBIICHHUIO UX BIMSHUA. YCIOBUS NEpexona
pe3oHaHcHoro YPY B pexxuM reHepanuu napa3suTHbIX KojaeOaHui. YCTONUMBBIA KOAQPUINEHT yCUIeHUs
VYPY nipu neiicTBUM BHYTpeHHEH oOpaTHOM cBsi3u. HelTpanu3zanus BHyTpeHHel oopaTHol cBsizu B YPY.

12. AmmnutynHas (koneOaTenbHasi) XapakTepUCTHKa pe30HAHCHOTO Kackana. MckaxkeHue Gpopmbl
orubaromiel aMIIMTYIHO-MOAYIupoBaHHOro curHana (AM-curnana) B YPY. KoapdunueHt rapMoHUK.
Mepb! 17151 €70 YMEHBILIEHUS.

13. bnokupoBanue (3abutue) curHania B YPU. Ilepexkpectnrie uckaxenuss B YPUY. B3aumuas
Momymsitus (uaTepMonyisius) B YPU. Bropuunas mogynsauus B YPU. Mepsl 151 UX yMEHBIIICHHUS.

14. Ha3zHaueHue, MeCTO B MPUEMHHUKE, COCTaB M IoOKa3arenu mpeodOpazoBarens wyactorsl (ITH).
Cxewmsl 114, HazHaueHHE 2JIEMEHTOB.

15. CnexTpanbHbIi COCTAaB BBIXOJHOTO TOKa OJHOHampasiieHHoro cMmecutrens (CM), aMIuUTyasl
TOKOB KOMOMHAIIMOHHBIX 4acTOT. KpyTu3Ha npeobpazoBaHusl.

16. YacroTHasi xapakTepHCTUKa W KaHalbl 1MoOouHoro npuema nuHeitHoro ITH. Mepsl mo ux
ocnabnenuto. [IpeoOpazoBaHue YaCTOTHI C UHBEPCUEH U 6€3 HHBEPCUU CIIEKTPA.

17. Kananel moGounoro npuema HenuHeitHoro ITH. Mepbl mo ux ocnabnenuto. OcoGeHHOCTD
KaHaja nmoOo4YHoro npuema ¢ yactotoi (fe+fop / 2).

18. Hckaxenuss ¢opmbl orubaromeir AM-curnana, OmokupoBaHue (3a0uTHE), NMEPEKPECTHBIE
WCKAKEHUSI, B3aUMHas MOIYISUus (MHTEpMOAysuus), BropuuHas momymsius B IIHY. Mepwl mo ux
ocnabJIeHuIo.

19. Cnoxuble cxemsl 14 1 MeTon onpeneneHns CIEKTPaJIbHOIO COCTaBa UX BBIXOJAHOIO TOKA Ha
OCHOBE cTeneHHOoro psaaa. CBoicTBa cioxHbIx cxeM [TY.

20. Bwibop pexuma pabotel cmecutens (CM) mpu nuneitHo-moMaHoii BAX. Bribop pexunma
paboter CM nipu kBagparuanoii BAX.

21. TpeboBaHusi K reTepoArHaM MpueMHUKOB. CriocoObl obecredeHus] CTaOUIbHOCTH YaCTOTHI
rereponuHa. [lepectpanBaemble CHHTE3aTOPBI YACTOT.

22. Heo0X0AMMOCTb U CIIOCOOBI COMPSKEHHSI HACTPOEK MPECENIEKTOpa U TeTepOHA TPUEMHHKA.
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23. BpIOOp NpPOMEXKYTOYHOM YaCTOTBHI CYyNEpPreTepoirHa, HCXOAS W3 YCIOBUH oOecredeHus
n30uparenbHOCTEHN 10 3epKaIbHOMY U COCEIHUM KaHajaM.

24. VYcnoBus, TNPUBOAAIIKME K HEOOXOAMMOCTH JIBOMHOTO MpeoOpa3oBaHUs 4YacTOThl B
cymnepreTepoiuHHoM mnpueMHuke. CTpyKTypHash cxema IMpUEeMHHKAa C JBOMHBIM IpeoOpa3oBaHHEM
gactoTel. Hambonee omacHble KaHaJIbl MOOOYHOTO TMpHEMa CyNEpreTepoAnHa C  JABOHHBIM
peoOpa3oBaHUEM YaCTOTHI.

25. Haznauenue, mokasareiau, CXeMbl yCUauTesne mpomexxyrouHoi uactotel (YIIY). Cxema u
ceoiictea YIIU-1 (YIIU ¢ omMHOYHBIMM HACTPOCHHBIMH B pe30HAHC KoHTypamu). Koaddurment
npsMoyroiabHocTd. DyHKIUSA pacmupeHus nonockl. PuxkTuBHOE eauHU4YHOE ycuieHue. DyHkims
yCUJICHHS. YCHIMTEIbHBIE CBOWCTBa m-kKackagHoro YIIU-1 mpu pa3iaudHbIX BEIMYMHAX (UKTHBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHUTEIBHBIE CBOMCTBA 10 M30uparenbHocTy U yerwinenuto YIIU-1, VITY-2, VIIY-
3, VII4Y-4.

27. CTpyKTypHbIE CXEMbl MPHUEMHHKOB C (UIBTPAMH COCPEJOTOYECHHOW HM30MPATEIIbHOCTH
(cenexuu) DOCU  (OCC). ®CU na ocuHoBe LC-anementoB. Onexkrpomexanunyeckue OCH.
[Tse3okepamuueckue ®CU. Kapuessie ®CU. [TAB-¢unbTpsl. Mx cBoiicTBa.

28. HazHaueHue, moOKa3aTead aMIUIMTYIHbIX JeTeKTopoB (A/]), ocHoBHble cxembl AJl Ha
MOJTYTIPOBOAHUKOBBIX [uoAax (mocneaosarenbublii AJl, mapamiensusiii AJl, AJl ¢ yaBoeHHeM BBIXOHOTO
HanpspkeHus). Ilapamerpel guogHoro AJl B pexkume ciaOblXx CHUTHANIOB (B KBaJpPaTUUHOM PEXHUME
paboThI).

29. YcnoBus aiist o0ecriedeHus IMHEHHOTO pexuma padotel quogHoro AJl. Ypasuenue AJl. Yron
oTcedku u ero HaxoxkaeHue. Koaddunuent nepenaun nuneitnoro AJl.

30. BxonHoe conpotuBieHue AuoaHbix A/l (mocienoBareiabHOro, MapajjiesibHOTO, C YABOSHUEM
BbIxogHOTO HampspkeHus). Koapdunuent dunsrpanuu AJl. CrnocoObl yBenuueHus koddduumenrta
¢bunbTpaum.

31. JluHeliHble HCKa)X€HMsI CUTHAlIa MOIYISUMUA B JuonHOM JnuHedHoM AJl. VYcnoBus mid
o0ecre4eHus NX JOIMYCTHMOTO YPOBHSI.

32. HenuHelHble HCKaXkeHHs oruOaromniecii AM-curHama B quogHoM AJl 3a cueT HEIMHEHHOCTH
BAX nuona. Henuneitnbie uckakeHusi ormOaromieii AM-curHama 3a cueT WHEPIMOHHOCTH HArpy3Kd
(uckaxkeHus: Buga «muiay). Henuneiinblie uckaxkenuss AM-curnana B quogHoM Al 3a cueT mepexogHou
1eny (MCKaKeHUS BU/IA «OTCEUKa»). YCIOBUS AJis1 00eCleueHnsl OTCYTCTBUS HETMHENHBIX UCKaKEHUH.

33. Cxema ¥ CBOMCTBA reTEPOJUHHOTO JIETEKTOpA.

34. Cxema u cBoiicTBa HebOamaHcHOro (aszoBoro (cuHXpoHHoro) aerekropa (®I). Cxema u
cBoiicTBa OamancHoro @I,

35. Cxema, mpuHIUN padOTHI, JOCTOMHCTBA U HEIOCTATKUA HEOAJTaHCHOTO M 0alaHCHOTO YaCTOTHO-
aAMIUTUTYIHBIX YaCTOTHBIX JeTeKTopoB (U/I).

36. IlpunnunuanpHas cxeMma, MPUHIUI PabOThI, JOCTOMHCTBA M HEJOCTAaTKU HEOAIAaHCHOTO M
6aaHCHOro 4acTOTHO-(a30BbIX Y/I.

37. Cxema, npuHUMO paOOTHI, JOCTOMHCTBA M HEIOCTAaTKHM HMITYIbCHO-CUETHOTO YaCTOTHOTO
nerektopa (Y/0).

38. Peakuus YJ| Ha rapmonHuueckyro mnomexy. Peakuus YJ| Ha (iIyKTyallMOHHYIO IOMEXY.
[IpenpickakeHusl cUTHajda MOAYISUU B NEpelaTuvke mpu 4yacToTHOM mopymsiinuu (UM) u ux mensb.
KomneHcarus mpeapicKa>keHU CUrHana MOIYJISILIUK B IPUEMHUKE.

39. Wmnynscubii  nerekrop (M). Bpems yctaHoBieHus M BpeMs chajga IEpexOIHOU
XapaKTEePUCTUKH.

40. Iuxossrit nerexrop (I1J]). YenoBue nukoBoro pexuma padboThl.

41. Ha3znaueHnue, CTpyKTypHasi CXeMa 1 MPUHITUT PAOOTHI aCTaTUIECKON CHCTEMBbI aBTOMATUYECKON
noficTpoiku 4vactoThl rerepoauna (AITYIY) cymeprerepomuHHOro npueMHuka. TpeGoBaHus K Orokam
cucrembl AITYI. YenoBusi, mpu KOTOpHIX BO3HUKaeT HeoOxoaumocTh npuMenenus YIIT B nenu oOparHoii
ces3u cuctembl AITUT. Koaddunuent arononctpoiiku. I[lonoca ynepskanus, nojoca 3axpara.

42. Haznauenue u crtpykrypHas cxema PY c¢ cucremamu APY «mazan»: npocrtas APY,
3anepxkanHas APY, ycunennas APY. Tpe6oBanus k 6mokam cuctembl APY. Uucno kackagoB MpUEMHHKA,
KOTOpPBbIE HEOOXOAMMO OXBaTHTh cucTeMor APY. VYcimoBus, mpu KOTOPBIX BO3HHUKAET HEOOXOIUMOCTH
npuMeHeHus ycuurens nocrosaaoro Toka (YIIT) B ienu oOpatHoit cBsi3u cucteMsl APY.
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43. Tlomexu W HIYMBI Pa3WYHBIX YACTOTHBIX TUANA30HOB (arMocdepHbie, WHIYCTpUATbHBIE,
kocmuueckue). IlaccuBHpie momexu. IllymoBass momoca 4acTOTHO-W3OUpATEIIBHOW  CHUCTEMBI.
HomunanpHass MOMHOCTH TemaoBoro Imyma. KoagduiumeHnT myma W UOIymMoBas —TeMIieparypa
yerbipexnontocHuka. Koadduuuent myma mnaccuBHod uenu. lllymoBas Ttemmeparypa mnpueMHON
anTeHHbl. OTHOCHUTEIIbHAS IIIYMOBAasi TEMIIEpATypa MIPUEMHON aHTEHHBI.

44. OleHKka YYBCTBUTEJIBHOCTH PAIUONPUEMHOTO YCTPOMCTBA C HACTPOCHHOM aAHTEHHOM.
@akTopbl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTh NpPHUEMHUKA. BO3MOXHbBIE NyTH TMOBBIIICHUS
YyBCTBUTEIHHOCTH.

45. lludposas meMOmyIsAIUs IyTeM BBIACICHUS KOMIUIGKCHOM aMIUIMTYIAbl CHTHaja
MIPOMEKYTOYHON 4aCTOThI KBAAPATYPHBIM MpeoOpazoBaHUEM.

14.1.3. Bonpocbl Ha caMONIOATOTOBKY
[TapameTpsl apaIeTILHOTO U MOCIIEI0BATEIIEHOTO KOJIeOaTeTbHBIX KOHTYPOB.
BII c HeHacTpOEHHBIMU aHTEHHAMU.
BILI ¢ HacTpOCHHBIMU AaHTECHHAMHU.
YPU ¢ pukcupoBaHHON! HACTPONKOM.
Hwnanazonnsie YPU.
[Tapametpsl [1Y ¢ kBagparuunoit BAX CM.
[Tapametpsi [TU ¢ nunelino-nomanoit BAX CM.
Br160p npoMexyTouHOIM 4acTOThI cynepreTepoaunHoro PY.
[Tapamerper YITY-1,2,3,4.
[TapameTpsr AJl u Y/I.
Ouenka uyBcTBUTENBbHOCTU PY ¢ pa3HbIMU THIIAMU aHTEHH.

14.1.4. Tembl OIPOCOB HA 3AHSATHSAX

CrpykTypHble cxeMbl PY, HX TOCTOMHCTBA U HEOCTATKU. DKBUBAJICHTHBIE CXEMBI, IAPAMETPhI U
CBOICTBA OTKPBITBIX HEHACTPOCHHBIX U HACTPOCHHBIX MPUEMHBIX AHTEHH, PAMOYHBIX U (DEPPUTOBBIX
npueMHbIX aHTeHH. Hasnauenwme Bxomnod nenu (BI[) PY. Cxemsr BL] ¢ HeHacTpoeHHOIl aHTEHHOM.
Cxembl BL ¢ HacTpoeHHOI aHTeHHOW. DnekTpoHHas nepectpoiika BLI, cxemsl, yciaoBus s BeIOOpa
2lEMEHTOB cXxeM. BI[ ¢ eMKOCTHOM CBSI3bK0 C HEHACTPOCHHOM aHTEHHOW. V3MeHeHue pe30HaHCHOro
ko3¢ dunMeHTa nepeaadn npu nepectpoiike. BIl ¢ MHIYKTUBHON CBS3bI0 C HEHACTPOEHHON aHTEHHOM.
Pexumbl «yKOpOUEHHOM aHTEHHBI» U «YUIMHEHHOH aHTeHHBI». BEIOOp BenUYnHBI CBA3HM aHTeHHBI co BII.
BIl ¢ xoMOMHHUpPOBaHHOM CBS3BIO C HEHACTPOEHHOU aHTeHHOU. M30uparensHocTs. B npu HacTpoeHHoi
aHTeHHe. YcnoBus comnacoBanust Bl ¢ antenHoil. Ha3HaueHune M OCHOBHBIE IOKa3aTelu YCHIIUTENS
pagmouyactotel (YPU). Cxema mepectpamBaeMoro YPU, Ha3HaueHue 5DIE€MEHTOB. OJIEKTPOHHAs
nepectpoiika YPY. U3meHeHue pe3oHaHCHOro Kod(h@HUIMEHTa TMepefadyd TIpH  I[epecTporke.
HenepectpauBaembiii YPY B pexxnme cormmacoBaHUsl C Harpy3Kou. YcinoBus cornntacoBanusd. HazHaueHue,
MECTO B MPHEMHHKE, COCTaB M IMokazarenu mpeodpaszoBarens vactorel ([TY). Cxemsr I14, HasHaueHue
aneMeHTOB. CHeKTpaabHBI COCTAB BBIXOJHOTO TOKa OJHOHampaBieHHoro cMecurens (CM), aMmuTy/sl
TOKOB KOMOWHAITMOHHBIX 4acTOT. KpyTusHa mpeoOpa3oBaHus. YacToTHash XapaKTePUCTUKA M KaHAIBI
no6ouHoro npuema nuHeiHoro [TY. Mepsb! no ux ocnabnenuto. [IpeobpazoBaHue 4acTOThl ¢ UHBEPCHEH U
06e3 mHBepcuu crekrpa. Kananbl mobouyHoro mpuema HenmuHeinHoro ITY. Mepbl mo ux ociabiaeHHIo.
Br16op pexxuma padotsr cmecutenst (CM) npu nunelino-nmoManoit BAX. Beioop pexxuma padotsl CM npu
kBagparnuHoit BAX. [lepectpanBaemblie cuHTE3aTOpHI YacTOT. HE0OX0MMOCTh U CIIOCOOBI COTPSIKEHUS
HACTpOEK IpecesekTopa U reTepoArHa IpUeMHUKa. BpiOop mpoMeKyTouHO 4acTOThl CynepreTepoinHa,
UCXOAS U3 YCIOBUI o0ecriedeHus: n30MUpaTeaIbHOCTEH MO 3epKaJIbHOMY M COCEIHUM KaHajlaM. YCJIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH BOMHOIO nMpeoOpa3oBaHUs YacTOTHI B CYNEPreTepOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxeMa MpHUEMHHKA C JIBOWHBIM MpeoOpazoBaHHeM dacToThl. Hanbomnee omacHbie KaHAIBI
moOOYHOTO IpreMa CynepreTepoArHa ¢ ABOWHBIM MpeoOpa3oBaHueM yacToThl. HazHauenue, nokasarenu,
cxembl ycunutened npomexyTouHoil yactorel (YIIY). Koapdumument mnpsmoyrombHocTH. DyHKIMA
pacimpenus noyiocbl. PUKTUBHOE €TMHUYHOE YCWIIeHUEe. DYyHKIMS YCUICHUS. YCUIUTEIbHbIE CBOMCTBA
m-kackagHoro YIIU-1 mpu pa3nuuHbIX BeIUYUMHAX (UKTUBHOTO €AMHHYHOTO ycuieHHUs. CTPyKTypHBIE
CXeMBbl TPUEMHHKOB C (UIBTpaMU cocpenoTodeHHoi wuszbuparenbHoctu (cenekiun) OCU (DCC).
Haznauenue, mokasarenu  amIUIMTYIHbIX — JeTekTopoB  (AJl), ocHoBHble cxembl AJl  Ha
TTOJTYITPOBOAHMKOBBIX JHOJAX. YCIOBHS JUIsi OOECIICUEHUs] JTUHEHHOTO peXkuMa padoThl awomHoro AJl.
VpaBuenue AJl. BxoaHoe comportuBieHue mnocienoBarenbHoro auogHoro AJl. JIMHeiHble MCKaxeHUs
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CUTHaJa MOIYJISIIUK B AuOAHOM duHeiHOM AJl. Henmuuelinble nckaxkeHus orubaromieii AM-curHana B
muomHoM AJl 3a cuer HenmHeiHOCTH BAX nuoma. Henmuueitnbie nckakenus orudaromnieii AM-curaana B
muonHoMm AJl. dazoseie nerexropsl (D). [Muxoserit nerekrop (I1/1). Haznauenue, ctpykTypHas cxema u
MPUHIUIT PabOThI aCTaTUYECKOM CHCTEMbI aBTOMATHYECKOW IMOICTPOMKK 4acToThl rerepomauHa (AITYI)
CylepreTepoiuHHOro npuemMHuka. Haznauenue u crpykrypHas cxema PY c cucremamu APY «Hazan»:
npoctas APY, 3anepxxannas APY, ycunennas APY. [loMexu v ryMbl pa3IMuHbIX YaCTOTHBIX JHANa30HOB
(atmocdepHble, HWHIyCTPUANbHBIE, KOCMUYeckue). OIeHKa YyBCTBUTEIBHOCTH PaJHMONPHEMHBIX
YCTPOWCTB C pa3jaU4YHbIMU THUIAMU aHaTeHH. akTopbl, OT KOTOPBIX 3aBUCHUT YYBCTBUTEIBHOCTH
npuemHnka. [ludpoBas neMomymsiusi IMyTeM BBIICICHHUS KOMIUICKCHOW AaMIUIMTYIbl CHUTHAlA
MIPOMEKYTOYHON 4aCTOTHI KBAAPaTyPHBIM peoOpa3oBaHUEM.

14.1.5. TeMbl JOMALIIHUX 3aaHUH
PacueT mapaMeTpoB napaienbHOTO U MOCIIEA0BATEIbHOTO KOJe0aTeIbHbIX KOHTYPOB.
Pacuer mapamerpoB Bl ¢ HeHacTpOCHHBIMU aHTCHHAMHU.
Pacuer napamerpos BL] ¢ HaCTpOCHHBIMUA aHTEHHAMH.
Pacuer mapamerpoB YPU ¢ pukcupoBaHHOM HACTPONKOMA.
Pacuer mapamerpoB nuarna3zonueix YPY.
Pacuet mapamerpos [1Y4 ¢ kBagparuunoit BAX CM.
Pacuer napamerpos I1Y ¢ nuneitHo-nomanoii BAX CM.
Br160p npoMexyTouHOIM 4acTOThI cynepreTepoaunHoro PY.
Pacuer mapamerpos YI1U-1,2,3,4.
Pacuer mapamerpoB A/l u Y/I.
Ouenka uyBCTBUTENBHOCTU PY.

14.1.6. TembI J1a00paTOPHBIX PadoT
HccnenoBanue KoiebdaTesIbHOro KOHTYpa € 3JIEKTPOHHON NepecTpOMKOil YacTOTHI.
NccenenoBanne quana3oHHOM BXOAHOW LETIH IIPU PA3IIMYHBIX CBS3SX C HEHACTPOCHHOW aHTEHHOM.
HccnenoBanue AUana3oHHOTO CEJIEKTUBHOIO YCUIINTENS paAo4acTOThI.
HccenenoBanne aMIIIATYAHOTO IETEKTOPA.

14.2. Tpeﬁonamm K OHCHOYHBIM MaTepuajJgamMm AJd JUll ¢ OrpaHUYC€HHBIMHA BO3MOKHOCTAAMU
310pOBbH U UHBAJIU/I0B
I[J'IS[ Jan; € OrpaHUYC€HHBIMHU  BO3MOXHOCTAMHU 3A0POBbSA W HHBAJIMAOB MNPECAYCMOTPCHBI
AOMOJHUTEIBbHBIC OICHOYHBIC MAaTCpHUaJibl, ICPCUCHL KOTOPBIX YKA3aH B Ta6J'II/H_[e 14.
Ta6Jmua 14 — I[OHOJ'IHI/ITGJ'II)HI)IG Marepualibl OCHUBAHUA JIA JIML C OTPaHUYCHHBIMH BO3MOKHOCTAMU
340pPOBbI U UHBAJINIOB

Kareropun Buipl 1OMONMHUTENBHBIX OLIEHOUHBIX @DopMBI KOHTPOJIS ¥ OLIEHKU
00y4aroIuXxcs MarepuasoB pe3yabTaToB 00yUEHUs

TecTbl, MMCbMEHHBIE CAMOCTOSATENbHbBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE Pa0OThI

[IpenMy1ieCTBEHHO MUCHMEHHAs
IIPOBEpPKaA

C HapymeHnAMHu
ciyxa

C napymienussmu | CobecenioBaHue 10 BOIIpocaM K 3adeTy, I[IpenMyliecTBeHHO yCTHas poBEpKa

3peHUst OIIPOC IO TEPMUHAM (MHIWBUYaTbHO)
C HapymeHus MU Pemienne AMCTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOIIbHBIE pabOTHI, MUCbMEHHBIE = [IperMyIecTBeHHO AUCTAHIIMOHHBIMU
JIBUTATE€IILHOTO CaMOCTOSTENIbHBIE PAa0OTHI, BOIIPOCHI K MEeTOAaMu

anrapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCbMEHHBIE CAMOCTOATENbHBIE [Ipenmy1iiecTBEHHO POBEPKA
00IIEeMEeTUITTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOAaMHU UCXOJIA U3 COCTOSTHUS
MMOKa3aHUSAM KOHTPOJIbHBIC Pa0OTHI, YCTHBIC OTBETHI =~ OOYYAIOIIErOCs HA MOMEHT IMPOBEPKH

14.3. MeToanueckue peKOMEHAAUMH M0 OLEHOYHBIM MaTePHAJIaM JIfl JIUI ¢ OTPAHMYEHHBIMHU
BO3MOKHOCTSIMM 310POBbSI U HHBAJIU/I0B
I[JISI Jal ¢ OrpaHHMYCHHBIMU BO3MOKHOCTAMHU 3O0POBbBS W HWHBAJIMAOB MNPCAYyCMATPUBACTCA
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nocTtymnHas popMa nperocTaBIeHHs 3aJaHU OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B Ie4aTHOM (hopme;

- B Ie4aTHOU (hOpMeE C YBEITMUECHHBIM MIPUDTOM;

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/1aHUS BCIYX;

- IPeAOCTaBICHUE 3aJIaHHsI C UCIIOJIb30BAaHUEM CYpJIOIIEpPEeBOIA.

JluaMm ¢ OrpaHWYEeHHBIMH BO3MOKHOCTSIMH 3/I0POBbsSI M MHBAJHJaM yBEJIHMUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHL. sl Takux OOyYaromuxcsi MpeaycMaTpHBaeTCs
noctynHasi popMa nperocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

- NUCHMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oueHUBaHHUS pPE3YJIbTaTOB OOYYEHHUS JIMI C OrPAaHUYECHHBIMH BO3MOXKHOCTSIMH
37I0POBbSl M MHBAJIHJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAET MpPEIOCTaBIeHne WHpopMaruu B (opmax,
aIATUPOBAHHBIX K OTPAHMYCHUSM UX 3JOPOBBS ¥ BOCIIPUATHS HHPOPMAIIHH:

JlJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOU (hopme.

JlJ1s1 JINI ¢ HAPpYUIEHUSIMHU ONOPHO-ABUTATEJLHOTO annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOM (hopme.

[lpr HEOOXOMUMOCTH JUISl JIMII C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS U HMHBAJIH]IOB
IpoIieTypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MTPOBOAUTHCS B HECKOJIBKO ITAIOB.
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