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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 00pa3zoBarenbHOro craniapra Beicuiero obpazoanus (PI'OC BO) nmo HampaBieHUIO
noarotoBku (crmenuanbHocTH) 11.05.01 PaamosnekTpoHHBIE CHCTEMBI U KOMIUIEKCHI, YTBEP)KICHHOTO
11.08.2016 roma, paccmoTpeHa u omoOpeHa Ha 3acemanuu kadeaper PTC 26 anpens 2018 rona,
npotokoit Ne 9.

PazpaboTumk:

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

3aBenyromumii o0ecriednBaromei kad.
PTC C. B. MenuxoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJabTeTOM U BbIITyCKarole kadeapoii:

Hexan PT® K. 1O. IlonoBa

3aBeqyroNInii BEITyCKaroIIel kKag.

PTC C. B. MenuxoB
DKCHEPTHI:

JlotieHT kKadeaphl paIHOTEXHUISCKUX
cuctem (PTC) B. A. I'pomoB

Crapuuii npenosiasarens Kadeapbl
panuotexuuueckux cuctem (PTC) . O. Hoznpesatbix
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1. Heau v 3aga4m QU CHUTITHHBI

1.1. Heau TUCHUNIHHBI
N3yueHne cTyneHTaMu:
MIPUHIIAIIOB TOCTPOSHUS YCTPOICTB IpreMa U peoOpa30BaHMs CUTHAJIOB C PA3IMYHBIMUA BUIAMU
MOIYJISALHAH, pAa0OTAOIIMX B PA3IMYHBIX AUANa30HaX JTMH BOJIH;
(GU3HYECKUX TPUHIUIOB PabOThl U OCHOBHBIX CXEMHBIX peHICHH (DYHKIIMOHATIBHBIX Y3JI0B
MIPUEMHHUKA;
0coOeHHOCTEH 00pabOTKU B IPUEMHOM YCTPOMCTBE aHAIOTOBBIX U ITU(PPOBLIX PaIMOCUTHATIOB.

1.2. 3agaum QM CUMILTHHBI

— OOyueHue CTYIEHTOB KOMILICKCHOMY TEXHMYECKOMY MBIIUICHHI0O Ha IMpHUMepax pazdopa
MPUHIUIIOB ITOCTPOCHHUS U pabOThI COBPEMEHHBIX YCTPOICTB MpuemMa 1 mpeoOpa3oBaHusl paaHOCUTHAIOB
s (opMupoBaHHMs  CIIOCOOHOCTH  OIEHMBATh  IOKa3zaTesld  KauecTBa  (DyHKIIMOHUPOBAHUSA
PaINO3IEKTPOHHBIX cucTeM kKocmudeckux komiuiekcoB (CKK);

— O3HAKOMJIGHHE CTYJIEHTOB CO CTaHAapTaMH B 00JacTU COBPEMEHHBIX paJHONPHEMHBIX
YCTPOMCTB;

—  O3HaKOMJICHHE CTYJCHTOB C MPpUEMHHUKaMH, paboTaromuMu B pazmnuHbix CKK.

2. Mecto nmucuuniiuabl B cTpykrype OIIOIIT

Jucnummna «PanunonpueMHble ycTpoiicTBa kKocMuueckux komiiekcoy» (b1.5.31.2) orHocuTes k
6moky 1 (6a3oBas yacThb).

[IpeamecTBylOMMMY  TUCHMIUIMHAMY, (HOPMHUPYIOIMMH  HadaJlbHbIE 3HAHMS, SIBISIOTCS:
Kocmuueckne cuctembl, Maremaruka, MeTponoruss W TEXHHYECKHe u3MepeHus, HayuHo-
uccienoparenbckas  pabora, OCHOBBI TEOpUM  PAAMOIOKALMOHHBIX CHUCTEM M  KOMILJIEKCOB,
PannoaBromaruka, Pagrorexnudyeckue 1enu u curaaiel, Pacnpocrpanenue paanoBoid, CratucTiuueckas
paauorexHuka, Craructuyeckas TEOpUS PAaJUOTEXHMUECKUX cHCTeM, (CXEMOTEeXHHMKAa aHaJOrOBbIX
AIIEKTPOHHBIX YCTpOicTB, Teopusi BeposATHOCTEW W CTaTUCTUKAa B PaJUOdIEKTpoHMKe, Teopus
paguocucTeM mepenadn wHpopmanmu, YcrpoiicteBa CBYU u aHTeHHBI, YCTpOHCTBAa T€HEPUPOBAHUS U
dbopmupoBanus  curHaio, lLludppoBas oOpaborka curnanoB, IludpoBbie ycrpoiictBa U
MHUKPOMPOLIECCOPHI, DNEKTPOIMHAMUKA, DIEKTPOHHUKA U AIEKTPOHHbBIE PUOOPHI.

[Tocnenyromumy  AUCHUIUIMHAMU  SIBIISIIOTCS:  PajnonpueMHble  YCTpOMCTBa KOCMHUYECKHX
KOMITJIEKCOB, 3allluTa BBITYCKHOM KBaJIM(UKAIIMOHHOW pPalOThI, BKJIIOYAs IOATOTOBKY K IpOLEaype
3aIMThl W Tpoueaypy 3aummThl, HayuHo-uccnenoBarenbckas paboTta cTyaeHTa, OCHOBBI TEOpUH
paiMOHABUTAlMOHHBIX CHUCTEM U  KOMIUIekcoB, (OCHOBBI TEOPHUM CHCTEM U  KOMILJIEKCOB
Parno31EeKTPOHHON OOPHOBI.

3. TpeOoBaHusi K pe3yjibTaTaM OCBOCHHS TUCHUILINHBI

[Tpouecc n3yueHus: AMCUUILIIMHBI HApaBjieH Ha (JOPMUPOBAHUE CIECAYIOIUX KOMIIETEHIIUNI:

— [TICK-8.6  cmocoOGHOCTBIO  OlLlEHMBaTh  TOKa3zaTenu  KadecTBa  (YHKLIMOHHUPOBAHHS
PaZMOANIEKTPOHHBIX CUCTEM KOCMUYECKUX KOMILIEKCOB;

B pesynbrare usydeHus IUCHUIIMHBI 00YYarOIUNHCs JOKEH:

— 3HATh NPUHIMIBI PaOOTHl PAJAUONPUEMHBIX Y3JI0B, OJIOKOB M YCTPOMCTB M MOHHMMATh
¢bu3nyeckre mpoLecchl, MPOUCXOAIINE B HUX; 00 MCKaKEHUSX HEMPEPBIBHBIX U JUCKPETHBIX CUTHAJIOB
IIpU MPOXOKJAEHUM PaJMOTPaKTa NPUEMHHKA, O BUJAX IOMEX paJHONpPUEMY U METOJAX IOBBILICHUS
MTOMEXOYCTOMYMBOCTH TpUeMa UHPOpMaLUU, 00 0COOEHHOCTIX PaAHONPHEMHBIX YCTPOUCTB Pa3InYHOTO
Ha3HA4YEHHUs, U, B YACTHOCTH, paguonpuemMusix ycrpoicts CKK.

— yMeThb IPHUMEHSTHb Ha MPaKTHUKE METO/bl aHalM3a U pacueTa OCHOBHBIX (PYHKIMOHAJIbHBIX
y3JI0B PaJUONPUEMHBIX YCTPOMCTB; pa3pabaThiBaTh U OOOCHOBBIBATh COOTBETCTBYIOIIHE TEXHUYECKOMY
33JJaHUI0 U COBPEMEHHOMY YPOBHIO Pa3BUTHUS TEOPUM U TEXHUKU CTPYKTYPHbIE M IPUHLIMINAIbHBIC
CXEMBbl DPAJMONPUEMHBIX Y3JIOB W YCTPOWCTB C YYETOM HX MeCTa B CHCTEMax paJuoCBA3H U
panuoocTyma, YCIOBUM HUX OKCIUIyaTalluM, BKIOYas TPeOOBaHUS HKOHOMHKH, OXpaHbl Tpyla H
OKpY’Kalolllel cpeJibl, 5prOHOMUKH M TEXHUYECKOW 3CTETHKHU; BBIOMpPATh AJIEMEHTHYIO 0a3y C y4eToM
TpeOOBaHUI MUHHUATIOPU3AIMK, HAJEKHOCTH, JIEKTPOMArHUTHOM COBMECTUMOCTH, TE€XHOJOTHYHOCTH,
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PEMOHTONPUTOTHOCTH, YI00CTBA SKCIUTyaTalliM ¥ SKOHOMUYECKOW 3(PQPEKTUBHOCTH; OCYIIECTBIATH
CXEMOTEXHHUYECKOE MPOEKTUPOBAHUE Pa3paldaThIBAEMbIX PaJMONPUEMHBIX Y3JI0B M YCTPOWCTB, BKIIIOYAs
pacder 3JIEMEHTOB NPHUHIIMIUAIBHBIX CXEM M TEXHHUYECKUX IOKa3aTesiel, CTPEeMsCh K HUX TEXHHUKO-
SKOHOMHYECKOM ONTUMU3ALMM; MPOBOAUTH HATYPHBIM HSKCHOEPUMEHT IO HU3MEPEHUI0 OCHOBHBIX
MoKa3aTeliel M XapaKTePUCTUK PATUONPUEMHUKOB U UX (DYHKIIMOHAIBHBIX Y3IIOB.

—  BJaJeTh NEPBUYHBIMU HABbIKAMU HACTPOWKHU U PETYIUPOBKH PAaTUONPHUEMHON amnmnaparypbl
IIPU IPOU3BOJCTBE, YCTAHOBKE U TEXHUYECKOM HKCILTyaTaluu.

4. O0beM IMCUMILJIMHBI M BH/IbI Y4eOHOMH padoThl
OOmast TpyAOEeMKOCTh IUCLMILIMHBI cocTaBiseT 8.0 3aueTHBIX €IMHUIBI U INpEACTaBlIeHa B
tabnuue 4.1.
Tabmuna 4.1 — TpygoeMKOCTh AUCITUTUTHHBI

Bunbt yueOHO e TenbHOCTH Bcero gacos CemecTpsl
8 cemectp 9 cemectp

AynuTOpHBIE 3aHATHS (BCETO) 112 84 28
Jlekuun 34 34
[IpakTu4eckue 3aHATUS 52 34 18
JlaGopatopHbie pabOTHI 16 16
Kontpons camocTosTensHo# paboThl (KypcoBoOit 10 10
MPOEKT / KypcoBasi paboTa)
CamocrosTenbHas paboTa (Bcero) 140 60 80
Brimonaenue KypcoBoro npoexra (padboTsl) 80 80
OdopmieHre 0TU4ETOB 110 J1A00OPATOPHBIM 12 12
paboram
[TpopaboTKa JIEKITMOHHOTO MaTepuaia 26 26
[ToaroToBka K NpakTUYECKUM 3aHATHUSM, 22 22
CEeMHHapaM
Bcero (6e3 sx3ameHa) 252 144 108
[ToaroroBka u crada SK3aMeHa 36 36
OO01mas TpyI0eMKOCTh, U 288 180 108
3aueTtnsle EnuHnst 8.0 5.0 3.0

5. ConepxaHue TMCHMILINHBI

5.1. Pa3nennl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIUIMHBI ¥ BUIBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHITHH

~ O
g a al = 28 2 £
o s 3 O © S 2 g 2
y S 3 < 8 FoS 20
Ha3zBanus pa3aenoB JUCHUTUIMHBL i ) a =¥ . o © & 5
i) i ; ] o = 2
= < © = 2 o D ==
e S < = o 9 Q=
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8 cemectp

1 Benenue 2 0 0 4 0 6 IICK-8.6
2 Bxognsle ycTpolictBa PY 4 6 8 12 0 30 TICK-8.6
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3 Yeumurenu paguodactoTsl (YPY) 2 4 4 9 0 19 TICK-8.6
1%

4 TIpeoGpazosarenu yactotel (ITY) PY 8 6 0 4 0 18 TICK-8.6
5 Yeunurenu npoMexKyTOIHON 4 6 0 6 0 16 | TICK-8.6
ygactotsl (YIIY) PY
6 JleTeKTopsl (1EMOIYIISTOPHI) 6 4 4 7 0 21 TICK-8.6
paauocuruaio PY
7 CucTeMbl aBTOMaTH4ECKOTO 3 4 0 4 0 11 TICK-8.6
peryinupoBanus PY
8 PamonomMexu U 4yBCTBUTEIIBHOCTD 2 4 0 6 0 12 IICK-8.6
Py
9 ludposas nemonysuus B PY 2 0 0 4 0 6 [ICK-8.6
10 3akimoducHme 0 5 ITICK-8.6
Hroro 3a cemectp 34 34 16 60 0 144
9 cemectp
11 IIpoexTrpoBanue 0 18 0 80 10 98 IICK-8.6
pPaIroONpPUEMHOTO YCTPOICTBa
Htoro 3a cemecTp 0 18 0 80 10 108
Htoro 34 52 16 140 10 252
5.2. Conepsxkanue pa3/iesioB IMCUMILIAHBI (110 JIEKIUSIM)
Copeprkanue pa3zesioB TUCHUILINH (TI0 JIEKIHUSIM) MPUBEICHO B Taduie 5.2.
Tabnuua 5.2 — ConeprkaHue pa3ieiaoB JTUCIUILINH (TI0 JIEKIUSIM)
3 2 S
Q = g
Y-
HazBanus pa3znenos ConeprkaHue pa3ienoB TUCIUTUIUHEI 110 JIEKIHSIM 57 S5
o S B
=
2 X
= S}
8 cemecTp
1 BBenenue O6beM, copepkaHue, BUIbI 3aHATUN U (OPMBI 2 TICK-8.6
OTYETHOCTH 10 aucuumumae.Mecro PY B
paanokaHaie nepenadu nHbopmarpu.O0o0meHHAas
cTpyKkTypHas cxema PY. OcHOBHbIE TEXHUYECKUE
XapakTepucTUKu PY: 4yBCTBUTENBEHOCTH;
M30UpaTEeNIbHOCTD; YaCTOTHBIN JUANa30H PaboThI
(uacToTHBIi T1aH PY); nuHeliHble U HEMWHEHHBIE
WCKaXCHHS; TMHAMUYCCKUH JIMATIa30H 110 BXOJTHOMY
curnany.Knaccudukaiys THTIOB U CTPYKTypHBIC
cxeMsl PY: 1eTeKTOpHOro; NpsMOro yCHIJICHHUS;
reTepOJUHHOIO; CYNEPreTePOIMHHOTO; MPSMOTO
npeoOpa3oBaHusl; pereHepaTUBHOIO;
CyleppereHepaTuBHOrO. JlIeMeHTHas 6a3a
paJIMONIPHEMHBIX YCTPOMCTB
Hroro
2 Bxoanble ycTpolicTBa  DKBHUBaJIEHTHBIE CXEMBI U TapaMeTpbl IPUEMHBIX 4 I1CK-8.6
Py AHTEHH: OTKPBITHIX HEHACTPOCHHBIX; OTKPBITHIX
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HACTPOEHHBIX; PAMOYHBIX; (DEPPUTOBBIX

(MarauTHBIX ).IlapameTprl napaiaenbHOIO U
[IOCJIEIOBATELHOro Koiebarenpubix LC-

KoHTYpoB. Tpanchopmupyromnme cBoiicTa
[IapaJuIeIbHOTO KOHTYpa.MI3MeHeHne XapaKkTepruCTUK
LC-xonTypoB npu nepectpoiike. Bxonusie nenu (BLI)
PV npu pa3nuyuHbIX CBSI34X C HEHACTPOCHHOM
AQHTEHHOM: C EMKOCTHOM CBSI3bI0; C UHAYKTUBHOMN
CBSI3BI0; C KOMOMHUPOBAaHHOM CBs3bi0. Bl PY mpu
HAcCTpOEHHOU aHTeHHe. YacToTHas n30MparenbHOCTh
(dunsrpanus) BLl.Onexkrponnas nepecrpoiika Bl B
nuarnazoHHbIX PY.Ocobennoct BLI ynbTpaBbICOKHX

gactot (YBY).
Hroro 4
3 Yeunurenu Hasnauenue, cxeMbl 1 OCHOBHBIC TTapameTpsl Y PU. 2 I1CK-8.6

paauoyactotsl (YPH) PY  Pexum cornmacoanus. OcoOeHHOCTH
nepecrpanBaeMsbix Y PY.Ycronuusocts YPUY u
Croco0bI NOBBILIEHUS yCTOWYNBOCTH. YacToTHAS
n30uparenbHOCTh. JIMHEHHbIE HCKAKEHUS B
YPY.Henunelnnble uckaxenus B Y PU: uckaxxenus
¢dbopmbel AM curnana; OJ10KHpOBaHHE CUTHAJIA
MIOMEXOM; MEPEKPECTHBIE NCKAKEHHUS;
MHTEPMOIYISIINS; BTopuyHas Moayssiius. CriocoOsl
MHHUMH3AUUHA HEJTMHEHHBIX
uckaxeHnit. OcoOeHHOCTH TEXHUUYECKOW peann3alun
YPY pa3nuuHbIX 4aCTOTHBIX JHANIA30HOB.
Manomymsamue YPY. Mukpomunuaropusauus YPY
C MCIIOJIH30BAHUEM COBPEMEHHOM 3JIECMEHTHOM 0a3bl.

Hroro
4 TIpeobpazoBarenu HaznaueHne, cocTaB, CXeMbl 1 OCHOBHBIE ITapaMETPbI 8 I1CK-8.6
yactoTsl (IIH) PY ITY.CnexTpanbHblil COCTaB BBIXOHOTO TOKA

onHoHarpasieHHoro [T4. YacTtoTHas XapakTepucTuKa
uaeanbHoro JuHenHoro 114, kpyrusHa
npeoOpa30BaHusl, JOMOTHUTEIbHbBIE KaHAJIBI
npuemMa.HacToTHas: XapaKTepUCTUKA HEJTMHEHHOTO
[TY.MaTepdepeHInOHHbIE CBUCTHI ((POKYCHI
JIOTIOTHUTENBHBIX KaHaoB npuema [14).
Homorpammel 1151 onpenenieHust pokycoB
JIOMTOJTHUTENBHBIX KaHaJIOB npuema [TY.Henunelinbie
uckaxxeHusd B [1Y4 nipu kBagpaTuyHOMN U JINHEWHO-
JIOMaHHOW BosibTaMIepHOI xapakTepuctike (BAX)
cmecurens (CM), BO3BMOXXHOCTb UCKITIOUEHUS
HEKOTOPBIX JOIMOJHUTENBHBIX KaHAJIOB pUeMa
IT4.Tpe6oBanus k rerepoaunam I14. I'ereponun Ha
OCHOBE KBapIIEBOI'O CHHTE3aTopa 4acToThl. CBOKMCTBA
OanmaHcHBIX U OubanancHoro CM.Bri6op
IIPOMEKYTOYHON YaCTOTHI CYIIEPreTepOINHHOIO
npueMHuKa. Heo6xonumMocTs 1 0COOEHHOCTH
JBOMHOTO mpeodpazoBaHus 4acTOThL. ColpsikeHne
HAaCTPOEK IIPECEIEKTOPA U FETEPOJHHA B
cyneprerepoauHaoM PY.Metoasl yBennueHus
n30uparenbHOCTH PY 10 10MONHUTENFHBIM KaHaJIaM
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npuema (puIBTPHI-MPOOKHU, (GUITBTPHI-ABIPKH).

Hroro

5 Yeunurenu
MIPOMEKYTOYHON YaCTOTHI
(YII4) PY

6 JleTexTopsl
(meMomynaTophI)
panuocursanos PY

7 CucreMsl
aBTOMaTHYECKOTO
perynupoBanus PY

Haznauenue, 0cCOOEHHOCTH CXEM U OCHOBHbBIE
napametpsl YIIY. VIIY ¢ pactpenenennon
n3buparenbHoCcThIO. Koaddunuent
MPSIMOYTOIBHOCTH, QYHKIIHS PACIIUPEHUS TTOTOCHI,
bynknusa yewnenns aia YITU-1, VITY-2, VIIU-3,
VII4Y-4. CpaBHEeHHE CBOWCTB 1O U30UPATEIbHOCTH U
ycunenuto YITY pasusix Tunos. YIIY ¢
COCPEIOTOYCHHON N30MPaTeIbHOCTHI0.OCO0EHHOCTH
YCHUJICHUS PaJUOUMITYJILCHOTO curHana. [lepexoaubie
xapakrepuctuku Y14 paznnunbix
TuoB.OcoOEHHOCTH MUKpOMHUHHaTIOpu3anun YITY.

Hroro

Juonnsle amruinTynsble gerekropsl (AL,
MOCJIEZI0BATENIbHBIN U MapaljieNbHbI ), CXEMBI,
IIPUHLMII AEUCTBUSA, apameTpsl. KBagparudnoe
JIETEeKTUPOBaHUE, ero Hepocrarku.Jlunelinoe
JIETEKTUPOBaHUE.JINHEIHBIE U HEJTMHEWHBIE
uckaxxeHus nuonubix AJl.I'eteponnunblii
(acunxponnsrii) gerexrop (I/]).DazoBbrit
(cuaxponHsIii) nerexrop (D). YactoTHbIC
nerexktopsl (YJ1): 4acTOTHO-aMILTUTYIHBIN; YACTOTHO-
(ba30BbIii; TPOOHBIN; UMITYIILCHO-
cuetHbli.IlomexoycroitunBocTs Y/[ k rapMOHHYECKON
nomexe, noporosoe cpoiictBo Y/[.Peakuus Y/ na
IYMOBYIO TTOMeXY. DPPEKTUBHOCTH TOJABICHUS
IIYMOBOM NIOMEXH IPH NPEAbICKAXKEHUSIX CUTHAJa
MOJYJISILIMM B NI€PEIaTUNKE U UX KOMIIEHCALIUU B
PY.Imnynbchsiii gerexktop (M1). Bpems
YCTaHOBJICHUS M BpeMs Crajia IepeXoIHOM
xapakrepuctuku.IIukossiit nerextop (I1J]). Yenosue
ITMKOBOT'0 pexuma paboThl.

Hroro

CucreMbl aBTOMaTHUECKOTO PETYINPOBAHUS YCUTICHUS
(APY) PV. IIpocrast APY nHazan”, “’3anep:xkanHas’,
”ycuiienHas”’ . TpeOoBaHUs K IETSIM CUCTEM
APY.CucreMbl aBTOMaTH4€CKOM MOACTPONKA YaCTOTBI
rerepoauna (AITUID): cratnyeckas; acraruueckas.
TpeboBanus k nemnsm cucrem AITYT.

HUrtoro

I1CK-8.6

I1CK-8.6

I1CK-8.6

8 Pangnonomexu n
YyBCTBUTEJIBHOCTH PY

Ncrounnku u kinaccuuKaims ToMeX paguonprueMy
(BHEIIHUX IIYMOB). XapaKTEPUCTUKH aTMOC(EPHBIX,
MPOMBINUICHHBIX U KOCMUYECKUX IIIYMOB.
AOCOIIOTHAS U OTHOCHUTENbHAS IITyMOBas
TeMneparypa NpueMHbIX aHTEHH. BHYTpEeHHME IITyMBbl
PY. KoaddunmeHT nuryma u nrymoBas TeMIeparypa
MpUEeMHUKA. MeTOIbI MOBBILICHUS
MOMeX0yCTOMYMBOCTU.OLIeHKa YyBCTBUTENbHOCTU PY
C HAaCTPOCHHOW aHTEHHOM, C HEHACTPOECHHON
aHTEHHOM, C MArHUTHOM aHTEeHHOM. BO3MOXXHbBIC
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MEpbI TOBBIIIEHUSI YYBCTBUTEIBHOCTHU PY.

Hroro 2
9 ludposas JleMonynsusi Ha OCHOBE BBIJICIICHUST KOMILIEKCHON 2 [ICK-8.6
Jemonyisanus B PY AMILIUTYIbI CUTHAJIA IPOMEKYTOYHOM YaCTOTHI IIPU

MTOMOIIHY ITU(PPOBBIX KBAAPATYPHBIX
npeoOpazoBareneil. Beiienenrne KOMILIEKCHOM
aMIUIMTYJIBl U3 aHAJIOTOBOI'O CUTHAJIA MPOMEXYTOUHOM
4acTOThL. BI/ielIeHNE KOMIIJIEKCHOW aMIUTUTYAbI U3
oIu(POBAHHOTO CUTHAJIA TIPOMEKYTOUHON YaCTOTHI.

Hroro 2

10 3akmouenue [IpoexTupoBanue u pacuetr PY no 3amanHbim 1 I1CK-8.6
NIOKAa3aTelsiM (KpUTepusiM) KauecTBa ¢
KCIIOJIb30BAaHUEM COBPEMEHHOW 3JIEMEHTHOMN
0a3b1.MeTo/1bI SKCIIEPUMEHTATIBHOTO UCCIIEA0BAHMS
napametpoB PY u ux QyHKIMOHATBHBIX
y3s0oB.Hamnpasnenus, npoOieMsl U NepCIEKTUBI
passutus PY nns PJIC cneunanbsHOro Ha3Ha4€HUS.

Hroro 1
Hroro 3a cemectp 34
Hroro 34

5.3. Pazgenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIIUMHY (TPeAbIL Ty IIUMHU)
U oOecneynBaeMbIMU (MOCJIAETYIONIUMH) TUCHUIIIMHAMUA
Paznensl MUCHUIUIMHBI U MEXAUCUUIIMHAPHBIE CBSI3U ¢ 00ECHeYUBAIOUIUME (TIPEIBITYITIMHI) U
obecrnieunBaeMbIMH (ITOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B Ta0mmie 5.3.
Tabnuua 5.3 — Paznenbl TUCHUIUIMHBI K MeXKAUCIUIIIIMHAPHBIE CBA3H

Ne paznenoB JaHHOM AUCUUIUIMHBL, 7151 KOTOPBIX HEOOXOIUMO H3yYCHHE
00€eCIIeUnBAIONMX U 00ECTIEUNBAEMBIX TUCITUILINH

1 2 3 4 5 6 7 8 9 10 11

HpeI[HIeCTBy'I-OH_[I/Ie JAUCITUITIINHBI

HaumenoBanue
JUCIUIUINH

1 Pagnonpuemubie

YCTPOMCTBA KOCMHUYECKUX  + + + + + + + + + + +
KOMITJIEKCOB

2 KocMmuueckue cucTeMbl + + + + + +

3 Maremaruka + + + + + + + +

4 Metponorus u N N N N N . N s

TEXHUYECKHE U3MEPEHUS

5 HayuHo-

M CCIIEZIOBATENbCKAS + + + + + + + + + +
pabora

6 OCHOBBI TEOpHUH
pasvoJIOKAlMOHHBIX + +
CHUCTEM U KOMIIJIEKCOB

7 PannoaBTOMarnka +

8 Pagnorexnnueckue + + + + + + + N N N
€U U CUTHAJIEI

9 Pacnpoctpanenue + + +

CornacoeaHa Ha noptane N2 24579 8



paxTuoBOIH

10 Craructuueckas
paauoTexXHUKa

11 CraTtuctuueckas
TEOpHs
PaTuOTEXHUYECKHUX
CHCTEM

12 CxeMOTEXHUKA
AHAJIOTOBBIX
AJIIEKTPOHHBIX YCTPOUCTB

13 Teopus BeposiTHOCTEM
U CTaTHCTHKA B
pPaZoOdIIEKTPOHHKE

14 Teopus paguocuctem
nepeaadn MHGOpMaIuu

15 Yerpoiictea CBY n
AHTEHHBI

16 YcrpoiicTBa
TCHEPUPOBAHUS U
(dbopMUpPOBaHUS CUTHAJIOB

17 Hudposas o6padoTka
CUTHAJIOB

18 Ludposrie
YCTPOWCTBA U
MHUKPOIIPOLIECCOPHI

19 DnexTponuHamMuka

20 DnexTpoHuKa U
ANIEKTPOHHBIE TPUOOPHI

+

=+

+

+

+

1 Pagnonpuemubie
YCTPOMCTBA KOCMUYECKUX
KOMILJIEKCOB

HOCJIGI[y}OH_II/Ie JAUCIHUITIIMHBI

2 3amura BhITYCKHOMN
KBaJIM(PHUKALMOHHOM
paboThl, BKIIIOUAs
MOJTOTOBKY K MIpoLenype
3alllUThl U IPOLEAYPY
3aLUTHI

3 HayuHo-
VICCIIE/IOBATEIIBCKAs
pabora cTyneHTa

4 OcHOBBI TeOpUHU
pazvOHaBUTALIUOHHBIX
CUCTEM U KOMIIJIEKCOB

5 OCHOBBI TEOPUU CUCTEM
U KOMIIJICKCOB
PpaIro3IEKTPOHHOM
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00pBOBI

5.4. CoorBeTcTBHE KOMIIETEHIIM, (GOPMUPYEMBIX MPH U3YyYEeHUH TUCHUILUIMHBI, U BUA0OB 3aHATHI
CooTBercTBHE KOMIETEHUUN, (HOPMUPYEMBIX MPH U3yYEHUU IUCHUIUIUHBL, ¥ BUIOB 3aHATUI
MpeCTaBIeHO B Tabmuie 5.4.
Tabmuma 5.4 — CoOTBEeTCTBHE KOMIICTCHIIMH, (GOPMHUPYEMBIX TPU H3YYCHUHU TUCHUILIMHBI, W BUIOB

3aHATUH
. Bune! 3agsatuii
3 ; .
—
E 2 i % ?3 % Lé_ DopMBbI KOHTPOJIA
2 = et £ = 2 5
Z = = ~ O
[ICK-8.6 + + + + + JlomamHee 3agaHue,
Koncnekr
CaMOITOATOTOBKH,
3amuTa otuera, OTUeT
110 J1abopaTopHOU
pabote, Ompoc Ha
3aHATHAX, 3allUTa
KYPCOBBIX TTPOEKTOB
(pabor), Tect
6. IuTepakTUBHBIE MeTOABI H GOPMBI OPraHU3ANUN 00yUYEHH S
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI
HanmenoBanue 1a60paTopHbIX paboT npuBeaeHO B Tabnune 7.1.
Tabnuua 7.1 — HaumeHoBaHue 1abopaTopHbIX paboT

3 i
2 = g
Z L =
= > O
HasBanus paznenos HaumeHnoBaHue 1abopaTopHbIX padboOT il S5
o S 5
X o =
a S g
= S
8 cemecTp
2 Bxonusie ycrpoiictBa  MccrenoBanue koie0arepHOr0 KOHTYpa ¢ 4 I1CK-8.6
Py IEKTPOHHOM NEPECTPOUKON YaCTOTHI.
HccenenoBanne quana3oHHON BXOJAHOMW LENU IIPU 4
Pas3IMYHBIX CBA3AX C HEHACTPOCHHOI aHTEHHOI.
Hroro
3 Yeunurenu HccnenoBanue 1Mana3oHHOTO CEEKTUBHOTO 4 I1CK-8.6
panuouactotsl (YPY) PY  ycunurens pagmodactoTsl.
Hroro
6 JleTexTopsl HccnenoBanre aMITUTYAHOTO JIETEKTOpa. 4 I1CK-8.6
(1eMoymsITOphI) Vitoro
paguocursaios PY
Hroro 3a cemectp 16
Hroro 16
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8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHnoBaHMe MpakTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadnuie 8.1.
Tabnuma 8.1 — HanMeHoOBaHUE MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)

v v
I )
3 = 5
g 2 5
HasBanus pasnenon HanmMeHnoBaHMe MpaKTHUECKUX 3aHATUHA (CEMUHAPOB) 5= Sl
o =
= g =
8l S 2
~ S
8 cemectp
2 Bxoauele ycrpoiictBa  Pacder mapameTpoB napajiieiabHOro u 2 IICK-8.6
Py MOCTIeIOBATENIFHOTO KOJIe0aTeIbHBIX KOHTYPOB.
Pacuer mapamerpoB Bl] ¢ HeHacTpoeHHBIMU 2
AHTCHHAMH.
Pacuet nmapameTpoB Bl ¢ HacTpoeHHBIMU aHTEHHAMHU. 2
Hroro
3 Yeunurenu Pacuer mapamerpoB YPU ¢ dpukcupoBanHoM 2 I1CK-8.6
panuouactotsl (YPY) PY  nHactpoiikoii.
Pacuer napamerpoB nuana3zoHHbix YPU. 2
Htoro 4
4 TIpeoOpa3zoBarenu Pacuer napamerpos [1Y ¢ kBagparnynoit BAX CM. 2 I1CK-8.6
sactotsl (1) PY Pacuer mapamerpos 1Y c iunHelHo-10MaH0#t BAX 2
CM.
Bb160p npoMexyTouHOM 4acTOTHI 2
cynepreTepoauHHoro PY.
Hroro 6
5 Yeunurenu Pacuer mapamerpon YIIY-1. 2 I1CK-8.6
TIPOMEXKYTOIHOM 9aCTOTRL pyoyer mapamerpos YITU-2, YITU-3. 2
(YITY) PY
Pacuer mapamerpon YIIY-4. 2
Hroro 6
6 [lerexTopsl Pacuet mapamerpoB A/l. 2 I1CK-8.6
(neMozynATOpI) Pacyer mapamerpos Y/I. 2
panuocursanos PY
Hroro 4
7 CucreMsl Ornenka 4yBCTBUTENBHOCTH PY ¢ HeHacTpoeHHBIMU 4 I1CK-8.6
aBTOMAaTUYECKOTO aHTCHHAMH.
perynupoBanus PY Hrtoro
8 Paguonomexu u Onenka 4yBCTBUTENBHOCTH PY ¢ HacTpoeHHBIMU 2 I1CK-8.6
YyBCTBUTEIBHOCTH PY AHTCHHaMHU.
OueHka uyBcTBUTENBHOCTU PY ¢ MarHuTHOM 2
AQHTEHHOM.
Hroro 4
Hroro 3a cemectp 34
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9 cemectp

11 IIpoexTupoBaHue
paIuoNPHUEMHOTO
YCTPOHCTBA

CornacoBaHue ¢ IpenoaaBaTeaeM BEIOPaHHbBIX
HEIOCTAIOUINX NCXOTHBIX TaHHBIX JJIs
poeKTUpoBaHus PY B COOTBETCTBUM C KOHKPETHBIM
T3.CormtacoBanue ¢ npenoaaBaresieM u
KOPPEKTHUPOBKA BEIOPAHHOMN CTPYKTYPHOMN CXEMBI
npoektupyemoro PY u pacueToB ero TeXHUYECKUX
napameTpoB: k03((HUIIMEHTa YaCTOTHOTO IMaa30Ha;
YyBCTBUTEIBHOCTHU; KO3(p(pULIMEeHTa yCUTICHHUS;
M30UpaTEeIbHOCTEH 110 MEUIAIOIMM KaHaJlaM MPUEMa;
JIMHEWHBIX U HEJIMHENWHBIX UCKAKEHUH paJuoTpaKTa U

18

I1CK-8.6

JETEKTOpa; aMIUIUTYIHO-4YaCTOTHBIX U (hazo-
YaCTOTHBIX XapaKTEPUCTUK PATUOTPAKTA;
XapaKTEPUCTUK CUCTEM aBTOMAaTU4eCKON
PEryJIMPOBKH YCUJIEHUSI U aBTOMAaTUYECKOU

IIOJICTPOMKHU YaCTOTHI F€TEPOAUHA. Y UET 3aMEUYaHUN U
PEKOMEHAALNN ITPETIOAABATENIS IPU KOPPEKTUPOBKHU

cocTaBlieHHOM nosicautensHo 3anucku (I1311) n
yeptexelt (U) k cipoektupoBanHomy PV (mocne

nposepku I13I1 u Y npenonasarenem).llonydyenue

«HAOITYCKa» K 3alllUTE CIIPOCKTUPOBAHHOI'O PV.

HUrtoro

18

Hroro 3a cemecTp

18

Hroro

9. CamocrosiTeibHast padoTa

52

Bunsr camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMITIETEHIINH TIPE/ICTABICHBI B

Tabmuue 9.1.
Tabmuma 9.1 — Buabl caMoCTOATENbHOM paboThl, TPYIOEMKOCTh B (POpMUpPYEMbIe KOMIIETECHIHH
3 0]
= z S
2 = 0
. > o =
Bunsl camocTosTensHON g . 29
HasBanns paznenos S =5 @opMBbI KOHTPOJIA
paboTHI o S 5
=4 a =
Y QO 2
= S
8 cemectp
1 Benenue [TpopaboTKa JEeKIIMOHHOTO 4 TICK-8.6 Koncmekr
Marepuana CaMOTIOJTOTOBKH, TecT
Hroro
2 BxogHbIe ycTpoHCcTBa IToxroroBka k 4  TICK-8.6 [lomainee 3amaHue,
1% NPAaKTUYECKUM 3aHATHIM, 3ammra otyera, KoHcnekr
CEeMHHapaM caMonoAroToBkH, Ompoc
[TpopaboTKa JEKIIMOHHOTO 2 HagaHHTHHX’ PquT 1o
TOPHOI T
MaTepHana n1abopaTopHoii pabdore,
Tect
Odopmiterre 0T4eTOB 10 6
1abopaTopHBIM paboTam
Utoro 12
3 Veunurenu IToaroroBka K 4 I[ICK-8.6 | JlomamHee 3amaHue,
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paauovactotsl (YPY) PY

NPAaKTUYECKUM 3aHATHUSAM,
ceMuHapaMm

[TpopaboTka JTEKITMOHHOTO
Marepuasa

OdopmiieHrEe OTYETOB 110
naboparopHbIM paboTam

3ammuTa otuera, KoHCIIEekT
caMonoAroToBku, Onpoc
Ha 3aHaTHIx, OTYeT 1o
naboparopHoii pabore,
Tect

Uroro
4 TIpeoGpa3zoBarenu [ToaroroBka k IICK-8.6 | JlomamiHee 3a1aHue,
yactotsl (IT4) PY MPAKTUYECKUM 3aHATHUSIM, Koncnekr
ceMUuHapaMm camoroarotoBku, Omnpoc
Ha 3aHsATUsX, Tect
[TpopaboTka JIEKIIMOHHOTO a3a » 1€C
marepuala
Uroro
5 Yeunurenn IToaroroBka k IICK-8.6 | JlomamiHee 3a1aHue,
MPOMEKYTOYHOU YACTOTHI MPAKTUYECKHUM 3aHATUSIM, Koncnekr
(YII4) PY ceMUHapaMm caMonoAroToBku, Onpoc
Ha 3aHsATUsX, Tect
[IpopaboTka JIEKITMOHHOTO a3a » 1€C
Mmarepualna
Hroro
6 JleTekTopsl [TonroroBka k [ICK-8.6 JlomamrHee 3a1anue,
(eMomymsITOphI) MPAKTHYECKUM 3aHATHIM, 3amuTa otyera, KoHcrekr
panuocursanos PY ceMHHapam caMonoaroToBku, Ompoc
[TpopaboTka JTeKIIMOHHOTO Hag'aHﬂTHHX’ PquT 1o
TOPHOM T
Marepraa naboparopHoii pabote,
Tect
Odopmienre 0T4eTOB 10
nabopaTopHBIM paboTam
Hroro
7 CucreMsl [ToaroroBka k [ICK-8.6 JlomamrHee 3a1anue,
ABTOMATUYECKOTO MPAKTUYECKUM 3aHATUSIM, Koncnekr
perynupoBanus PY ceMuHapam camoIroaroToBku, Omnpoc
[IpopaboTka JIEKITMOHHOTO Ha 3aHATHAX, Tect
Marepuana
Uroro
8 PagnomnomMexu u IToaroroBka k [ICK-8.6 OMalllHee 3aJaHue
b
YyBCTBUTEIBHOCTH PY [IPAKTUYECKUM 3aHATHUSM, Koncnekr
CeMUHapam caMonoAroToBku, Onpoc
Ha 3aHsATHAX, TecT
[TpopaboTka JIEKITMOHHOTO asa » 18C
Marepuana
Uroro
9 ludposas [TpopaboTka JTEKITMOHHOTO [ICK-8.6 Koucmekr
nemonynsiuus B PY Marepuana CaMOMNOATrOTOBKH, TecT
Uroro
10 3akitoueHue [TpopaboTKa JEeKIIMOHHOTO [ICK-8.6 Tect

Marepuana

Hroro
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Hroro 3a cemectp 60

[ToaroToBka u caaya 36 DKk3aMeH

IK3aMeHa

9 cemectp

11 IlpoekTupoBanue BrlmotHeHHE KypCOBOTO 80 TICK-8.6 3ammra KypCcOBBIX
PaaMOTPUEMHOTO npoekTa (padoTbl) npoekToB (pador), Tect
YCTPOHCTBA Vitoro 80
Hroro 3a cemectp 80
Uroro 176

10. KypcoBasi padora (npoekr)
TpynoeMKoCTb ayAUTOPHBIX 3aHATUH U (OpMUpPYEMble KOMIETEHIIMH B paMKaxX BBIMOIHEHUS
KypcoBoii paboTsI (mpoekTa) npezacrasiensl Tadbmuie 10.1.
Tabmuma 10.1 — TpyaoeMKOCTh ayAMTOPHBIX 3aHATHH W (HOpPMHpPYyeMbIe KOMIETEHIIMM B paMKax
BBITIOJTHEHHSI KyPCOBOM pa0oThI (ITPOEKTa)

3 0]
3 = =
2 25
. = > O
HanmenoBanue aynuTOPHBIX 3aHIATUI g F Sl
S S 2
S o =
a Qg2
= S
9 cemecTp
CorracoBaHue ¢ IpenoaaBareieM BEIOPaHHBIX HEIOCTAIOIINX HCXOTHBIX 10 [1CK-8.6
JaHHBIX IJIA IPOCKTUPOBAHUA PV B cooTBeTcTBHU C KOHKPETHBIM
T3.CornacoBanue ¢ penoaaBareieM H KOPPEKTHPOBKA BHIOPaHHOI
CTPYKTYPHOU CXEMbI NpOeKTUpyeMoro PY u pacueToB ero TeXHUUECKUX
napaMeTpoB: ko3(hQUIMEeHTa YaCTOTHOT'O TUaa30Ha; YyBCTBUTEILHOCTH;
KOd(pPUIMEHTa YCUIICHUS; N30MpaTeIbHOCTEH 110 MEIAIONINM KaHajlam
npueMa; JTMHEHHBIX U HEIMHEHHBIX NCKKSHUH PaJnoTpaKkTa u
JIETEKTOpa; aMIUTUTYAHO-9AaCTOTHBIX M (pa30-4aCTOTHBIX XapaKTEPUCTUK
paluoTpaKTa; XapaKTePUCTUK CHCTEM aBTOMATHYECKOW PEryITHPOBKH
YCWJICHHS ¥ aBTOMAaTHYECKOHN MOJACTPOMKH YaCTOTHI FeTEPOANHA. YUeT
3aMeYaHUi U PEKOMEHIAINHI TPETIoaBaTelisi IPU KOPPEKTHPOBKH
coctaBneHHoU nosicHuTensHo 3anucku (I1311) u ueprexeit (H) k
cpoektupoBanHomy PV (mocne nposepku [1311 n Y
npenonasatenem).[loydenne «1omyckay K 3aluTe CIpoeKTHPOBAHHOTO
PV («3auer»).
Hroro 3a cemectp 10

10.1. TembI KypcoBBIX padoT (IIPOEKTOB)
[TpuMepHas TeMaTHKa KypcOBBIX paboT (TPOEKTOB):
— IIpmeMHUK CIyTHHKOBOM CBSI3H.
—  IIpueMHUK MEXKCITyTHUKOBOU CBSI3H.
—  IIpueMHUK CIIyTHUKOBOM HaBUTAIUU.
—  IIpueMHUK CIIyTHUKOBOT'O TE€JIEBU3UOHHOI'O BEILIAHMS.
—  IIpueMHUK CIIyTHHKOBOI'O paJuOBELIaHU.
— [IpueMHUK CIyTHHUKOBOW COTOBOM Tesie(hOHHH.
—  IIpueMHUK CIIyTHUKOBOH CBSI3H.

— W Ip.
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11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEeBAE€MOCTH 00y4aI0IIUXCs

11.1. BanjbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuma 11.1 — bannbHbIe OLICHKH TSI 37IEMEHTOB KOHTPOJISI

. . MaxkcuMasibHBIN
. MaxkcuManbHbIH MaxkcuManbHbIH
DneMeHThI Y4eOHOM OaJ 3a epuoI Bcero 3a
6amt Ha 1-yto KT ¢ Gasr 3a mepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEI[ CeMecTpa
8 cemecTp
JomarniHee 3aganue 6 18
3amuTa oT4eTa 12
Koncnexr 4 10
CaMOIOATOTOBKH
Ormpoc Ha 3aHATUAX 2 2 6
Otuet no 1abopaTopHOM 12
pabote
Tect 4 4 4 12
Hroro makcumym 3a 16 27 27 70
nepuoa
DK3aMeH 30
Hapacraromum urorom 16 43 70 100
9 cemectp
JuddeperunrpoBaHHbII 15 15
3aueT
3ammura KypcoBbIX 15 15
MIPOEKTOB (pabor)
OTueT 1o KypcoBoOn 20 25 25 70
pabore
HToro makcumym 3a 20 25 55 100
nepuo
Hapacraromum nrorom 20 45 100 100
11.2. Ilepecyer 6a/1J10B B OLIEHKH 32 KOHTPOJIbHbIE TOUKH
[TepecueT 6anIOB B OILIEHKHU 32 KOHTPOJBHBIE TOUYKHU IIpe/ICTaBleH B Tabnuie 11.2.
Tabmuua 11.2 — IlepecueT 6aioB B OLIEHKU 33 KOHTPOJIbHbBIE TOUKU
baynel Ha 1aTy KOHTPOJIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cymMMbI 6aitoB Ha aaty KT 5
Ot 70% 10 89% oT MakcuManbHON cymMMbl OansioB Ha nary KT 4
Ot 60% 10 69% OT MakcUManbHOU CyMMBI OaiutoB Ha gary KT 3
< 60% ot MakcuManbHOU cyMMBbI O6asutoB Ha aaty KT 2

11.3. [lepecyeT cyMMbI 6AJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6aI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B TaOnuIle

11.3.
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Tabnuma 11.3 — IlepecueT cyMMbl OaJJIOB B TPAAMLIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6asios,

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

HK3aMEH

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

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHHue TUCHUIINHBI

12.1. OcHoBHas JuTeparypa
1. VYcrpoiictBa npuema u 00paboTku curHajoB: Yue6Hoe nocobue / [lymkapes B. I1. - 2012.
201 c. [DnektpoHHBI pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/1519, nara
obpamenus: 26.04.2018.

12.2. lonoiauTeIbHAS JIUTEpPaTypa
1. Onmmyk A.I. u ap. Panuonpuemnsie ycrpoiictBa: YueOHOe mocoOue aisi By30B. — MHHCK:
Hogoe 3nanue, 2006. 240 c. (nanuuue B 6ubnuotexke TYCYP - 54 3k3.)
2. ITMammxoB B.B. Pagnonpuemnsie ycrpoiictBa. M.: Pamuo u cBsa3b, 1984. — 392 c. (manmuue B
oubmorexke TYCVYP - 63 2k3.)

12.3. YueOHO-MeTOAUYECKHE MOCO0OUu

12.3.1. YueOHO-MeTOAMYECKOE NTOCOOHE 110 NPAKTHYECKUM 3aHATHIM M CAMOCTOSITEJLHOM padore
NP NOArOTOBKE K HUM
1. «Paguonpuemusie ycTpoiicTBa»: COOpHUK 3a1au U ynpaxHenuit / Menuxos C. B., SIkymesnu
I H. Ilymkapes B. II. - 2015. 94 c. [OnexrponHsii pecypc] - Pexum pgoctyna:
https://edu.tusur.ru/publications/4939, nara oGpamienus: 26.04.2018.

12.3.2. Y4yeOHO-MeTOAMYECKHE OCO0US 110 J1Aa00PATOPHBIM PaloTaM M CaMOCTOATEIbHOI padoTe
NP NOATOTOBKE K HUM

1. HccnenoBanue koie0aTeIbHOTO KOHTYpa C DJIEKTPOHHOM MEPECTPOUKON YacTOTHI: Y4eOHO-
MeToAnYecKoe mocodbue mo ynadoparopHoit padore B kommbioTepHoit cpeae QUCS / Ilymkapes B. II. -
2012. 25 c. [DnextponHsii pecypc] - Pexxum pocryna: https://edu.tusur.ru/publications/1575, mara
oOpamenus: 26.04.2018.

2. Pammonpuemnsie ycrpolicTBa: MccnemoBanue QUAma3oHHOTO MPECENeKTopa MPU Pa3IMIHbIX
CBSI3SIX C HEHACTPOEHHOW aHTEHHOI: MeToauueckue yKa3aHHsl MO BHITOJHEHHIO JTa0OpaTOpHBIX padboT /
[Mymkapes B. II. - 2016. 39 «c¢. [OnekrponHsii pecypc] - Pexum  gocryna:
https://edu.tusur.ru/publications/6534, nata o6pamenus: 26.04.2018.

3. MHccnenoBanue aMIUTHTYIHOTO JETEKTOpa: Y4eOHO-METOIUIeCcKOe TOCOOHe 0 JTAOopaTopHOit
pabore / Ilymkapes B. II. - 2012. 25 c. [DOnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/1622, nara oopamenus: 26.04.2018.

4. VccnemoBaHue AWAMa30HHON BXOMHOW IENMHA TMPH PA3NUYHBIX CBSA3SIX C HEHACTPOSHHOM
aHTEeHHOU: Y4yeOHO-MeTonuueckoe mocoodue mo yraboparopHoit padore B kommbiorepHoit cpene QUCS /
[ymkapes B. II. - 2012, 27 c¢. [OnekrpoHHbli pecypc] - Pexum  jgocryna:
https://edu.tusur.ru/publications/1576, nara ooparuenus: 26.04.2018.
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12.3.3. Y4yeOHO-MeTOAMYECKHE TTOCOOUS ISl 3AHATHI M0 KYPCOBOMY NMPOEKTHPOBAHUIO U
CaMOCTOAITEILHOM padoTe NpH NPOEKTHPOBAHUHU

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

2. UyBCTBUTEIBHOCTH PAJUONPUEMHBIX YCTPOWUCTB: Y4eOHOe mocobue uisi JEKUUOHHBIX U
MPAKTHYECKUX  3aHATHA, KypCOBOTO MPOCKTHPOBAHMS, CAMOCTOATEIBHON pabOTBI  CTYJIEHTOB
paguoTexHudeckux crneruaibHocTedt / MemuxoB C. B. - 2015. 99 c. [DnekrpoHHsbIid pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/5109, nara obpamenus: 26.04.2018.

12.3.4. [lonoHuTe/IbHOE Y4eOHO-MeTOANYEeCKHEe OCO0HSI 110 CaMOCTOSATeIbHOI padoTe

1. CamocrostenpHas paboTa CTyAeHTa TpU M3YYCHHH JUCHUIUIMH  MaTeMaTUYeCcKO-
€CTECTBEHHOHAYYHOTO, 00mIenpodecCHoHaNbHOTO  (MPO(ECCHOHANIBHOTO), CIEIUAIBHOTO  IUKIIOB:
Y4aebHo-MeToanueckoe nocodbue mo camocrosrenbHor padore / KomorpusoB B. A., Memuxos C. B. -
2012. 9 c. [DnekrponHsiii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/1845, nara
obpamenusi: 26.04.2018.

12.3.5. YueOHo-MeTOAMYECKHE OCOOUS sl JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
HHBAJHI0B

Y4yeOHO-MeTOANYEeCKHE MaTepHaibl Uil CAMOCTOSTEIbHON U ayTUTOPHON paboThl 00ydaromuXCs
W3 YHCIIA JIMI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3[JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMmax,
aJlaITUPOBAHHBIX K OTPAHMYCHUSIM X 370POBbsI U BOCIIPUATHS HH(OPMAIIHH.

JI1s1 IMI ¢ HApYUIEHUSIMM 3PeHUst:

— B ()OpMeE IEKTPOHHOTO TOKYMEHTA;

— B II€YaTHOH (hOpME YBETUUEHHBIM HIPH(TOM.

JI1s1 IM1 ¢ HAPYLIEHUSIMM CJIyXa:

— B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

- B I1e4aTHOH (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

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

13. MarepuaibHO-TeXHHYECKOe o0ecrevyeHue TUCHHMILNINHBI U TpedyeMoe MPpOorpaMMHoe
o0ecrneyenue

13.1. O0mue TpedGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00eCIIeYeHH IO
AUCHUTIAHBI

13.1.1. MarepuajibHO-TeXHUYECKOE U MPOrPaMMHOe obecnedeHne sl JeKIMOHHbIX 3aHATHI
Jlnst mpoBenieHUs 3aHATUM JIGKIIMOHHOTO THWIIA, TPYNIOBBIX M WHAWUBUIYaJTbHBIX KOHCYJIBTAIIHH,
TEKYIEro KOHTPOJIS M MPOMEKYTOYHON aTTECTAI[MU HCIONb3yeTcs yueOHasl ayIUTOPHS C KOJIUYECTBOM
MOCaOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAApTHOW ydeOHoM Mebemnbio. MmeroTcs
JIEMOHCTpAIlMOHHOEe 000pyIOBaHWE M y4eOHO-HAINAIHBIE TOCOOWs, O0ECIeunBaIONUe TEeMaTHUYECKHe
WJUTFOCTPAITUH TI0 JIEKITMOHHBIM pa3ziesiaM TUCIUTITAHEI.

13.1.2. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrevyeHue JAJIsl NPAKTHYEeCKUX 3aHATHI
Crernuanu3upoBaHHas yueOHast ayTuTOPUS 111 TPOBEICHUS 3aHATHN TTPAKTUIECKOTO THIIA:
634034, Tomckas obmacts, . Tomck, Bepminnuna ynuna, a. 47, 427 ayn.

Onucanue uMeroIerocs 000pya0BaHus:
- Jlocka MarHuTo-mMapkepHasi;
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- Kommnbrotep;

- IIima3meHHas maHenb;

- Cepsep (2 wt.);

- Kommekt yue6Ho# mebenu;

- Pabouee mecTo npenoaBarens.
[IporpammHuoe obOecrieueHue:

— T7-Zip;

— AVAST Free Antivirus;

— Adobe Acrobat Reader;

— Far Manager,

— Google Chrome;

— Microsoft Windows Server 2008;
— Microsoft Windows XP;

— Mozilla Firefox;

— OpenOffice;

— Operg,;

— Opera Developer;

— Qucs;

— Scilab.

13.1.3. MarepuajibHO-TeXHHYECKOE U POrPAMMHOE o0ecrneuyeHue sl J1a00opaTopHbIX padoT
Crneunanu3upoBaHHasl yueOHas ayTuTOPHS AJsl IPOBEICHUS 3aHIATUI 1a00paTOPHOTO THIIA:
634034, Tomckas obmactb, . Tomck, Bepmmauna ynuna, a. 47, 427 ayn.
Ornucanue uMeroIerocs 000pyI0BaHUs:

- Jlocka MarHuTo-mapkepHasi;

- Kommnsrorep;

- Ilima3meHHas maHenb;

- Cepgep (2 mwt.);

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;
- PaGouee mecto nmpenogaBares.
[IporpammHuoe obecrieueHue:

- 71-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-TEXHHYECKOE M IPOrPaMMHOe o0ecredeHune I CaMOCTOATeIbHOM padoThl
Jist camocTosTeNnbHOM paboThl MCTONB3YIOTCA y4eOHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIACChI),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTh, . Tomck, Jlennna mpocrekT, a. 40, 233 ay.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6nacTs, I. Tomck, Bepmauna ynuia, 1. 47, 126 ayn.;
- 634034, Tomckast o6macts, T. Tomck, Bepmmanna ynuia, 1. 74, 207 ayn.
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CocrtaB 000py10BaHUS:

- yaeOHast meberb;

- KOMIIBIOTEPHI;

- KOMIBIOTEPHI MOIKIIOUYEeHBI K ceTu «HTepHeT» W 00eClednBarOT JOCTYI B JIEKTPOHHYIO
WH(POPMAITMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[TepedeHp mporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TEXHUYECKOE o0ecniedeHne TUCIUIITUHBI J1JIsl JIMI[ C OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3710POBbSI H HHBAJIU/I0B

OcBocHME NUCIUIUIMHBI JIMIIAMUA C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS W WHBAJHMIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUECHHS OOIIEro U CIelnaaIbHOrO Ha3HAUYCHUSI.

[Ipu 3aHsTusX ¢ OOydalOIMMHCS € HAPYUIEHHMSIMH CJyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCUJIMBAIOIICH ammaparypbl, MYJIbTUMEAUNHBIX CPEICTB U JPYIHMX TEXHHUYECKHX CPE/ICTB
npreMa/mepenadn yaeOHOW MHQPOpPMAIMA B JOCTYIMHBIX (hopMax, MOOMIBHON CHUCTEMBI MPEIOIaBaHUs
Ui 00y4aronuXxcsi ¢ UHBAIUIHOCTBIO, OPTaTUBHOM MHAYKIIMOHHOW CHUCTEMbI. YueOHas ayAuTOpus, B
KOTOPOM 3aHUMAIOTCSI OOydYaroluecs C HapylIeHHEeM cliyxa, o00pylIoBaHa KOMIIBIOTEPHOM TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, FIEKTPOHHOMN JOCKON, MYIbTUMEIUUHON CUCTEMOI.

[Ipu 3aHATHAX ¢ OOYYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEHUSIMU TIPETyCMOTPEHO UCIIOIb30BaHUE B
JEKUMOHHBIX U YU€OHBIX ayAUTOPHIX BO3MOKHOCTH MPOCMOTPA YIAJICHHBIX 00OBEKTOB (HAaIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIai/ia Ha SKpaHe) MPU TTOMOIIY BUACOYBEIHMYUTEICH ISt KOM(POPTHOTO MPOCMOTpa.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHMSIMH OINOPHO-IBHUIraTeJIbHOIO amImapara
WCIIONIE3YIOTCS  QJIETCPHATHBHBIC YCTPOWCTBA BBOJAAa HMH(OPMANMHM W JPYyrue TEXHUYCCKUE CPEICTBA
npuema/nepenadd yueOHOW HMHQpOpMAlMKU B JOCTYMHBIX (hopMax, MOOMIBHON CUCTeMbl OOy4YeHHS IS
JTozied ¢ MHBAJIMIHOCTRIO.

14. OueHo4YHbIe MaTepHAJIBI M METOAUYECKHE PEKOMEHAAMH 110 OPTaHU3AlUH U3YYeHUs
JUCIUIINHDI

14.1. Conepmalme OLHECHOYHBIX MaT€epuaJOoB 1 METOAUYECCKHE PEKOMECHIALINN
I[J'IH OLCHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a JUCHUILIMHON
KOMITETCHITUI HCIOJIB3YIOTCA OICHOYHBIC MaT€pHalibl B COCTABE!

14.1.1. TecToBEBIE 3aHaHUSA

1
IlepecTpoiika 4acTOTHI AUATIA30HHOTO HNurepBai 4acTot, B pefesax KoToporo
pannonpnéMHO[‘o yCTpOﬁCTBa 3TO pa,HI/IOHpI/IéMHI/IK npu HCpECTpOﬁKe YaCTOTHI COXPAHACT CBOU

OCHOBHBIC TTapaMeTpPbI
CrocoOHOCTh paaroNpUEMHIKA TIPHHAMATH C1a0bie
CHT'HAJIBI B MHTEpBaJIe YaCTOT, B KOTOPOM OH JOJDKEH paboTaTh
Croco6GHOCTh paHONPUEMHHKA MTOAABISTH CUIIBHbIE
CHTHAJIBI 3a TIPE/ieSIaMH YacTOT, B KOTOPOM OH JIOJDKEH paboTarh
CrocoGHOCTh pagronpHEMHNKA 00eCTIeInBATh
peaNbHYI0 YYBCTBUTEIBHOCTH B HHTEPBAJIE YaCTOT, B KOTOPOM OH
JIOJDKEH paboTaTh
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2

YyBCTBUTEJIBHOCTH PAIMONIPHUEMHOTO
ycTpoiicTBa 3T0

CrocoOHOCTh pa[II/IOHpI/IéMHI/IKa IMpUHUMATb CUJIbHBIC
CUT'HAJIbI

CriocobHOCTh paanonpuéMHUKa 0becrneunBaTh
TOYHOCTb HACTPOMKH PasMONPUEMHOTO YCTPOUCTBA B UHTEPBAJe
YacTOT, B KOTOPOM OH JOJKEH paboTarh

CrocoOHOCTh pagroNnpUEMHHKA IPUHAMATE CIa0ble
CHTHaJIbl Cpey UIYMOB

CrocoOHOCTh paHI/IOHpI/IéMHI/IKa TIOAABJIATH MECIIAIOIINE
CHUJIbHBIC CUT'HAJIBI

3

Peanbnas YYBCTBUTEJIBbHOCTD 3TO

BennuunHa 3.1.c. curHaia B aHT€HHE, IIPH KOTOPOH
HaIpsHKEHUE CUTHAJA Ha BBIXOJE MPHEMHHUKA TPEBBIIIACT
HaIpsHKEHHE B 33JJaHHOE YHCIIO pa3

BenmuuHa 3.71.c. (HOMAHAITBHOI MOIITHOCTH) CHTHAA B
aHTEHHE, NPH KOTOPOi HalpshKeHUE (MOIIHOCTh) CHTHAA Ha
BBIXOJI€ MPUEMHUKA MAKCUMAJIbHO

BenuuunHa 3.1.c. (HOMHHAJIBHON MOIIHOCTH) CUTHAJA B
aHTEHHE, IIPH KOTOPOil HalpsKeHUE (MOIHOCTh) CUTHAJIa Ha
BBIXOJIC IPUEMHUKA MUHUMAJIbHO

BenuuunHa 3.71.c. (HOMHHAJIBHOH MOIIHOCTH) CUTHAJA B
aHTEHHE, IIPU KOTOPOil HanpshkeHue (MOIHOCTh) CUTHAJIa Ha
BXOJI€ IPUEMHUKA MIPEBBIIIAET HAPsKEHUE (MOIHOCTh) IOMEX
B 3aJ]aHHOE YHUCJIO Pa3

4

Paguonpuémuuka, xapakrepusyouieics
TAHTeHIHAJILHOI YyBCTBUTEIbHOCTHIO, 3TO

[IpréMHUK CUTHAJIOB C YaCTOTHON MOAYJISIIHEH

[IpréMHUK TENEBU3MOHHOTO BEIAHUS

[puémuuk ¢ $ha3zoBoil Mogysiueit

[IpuéMHUK pauOCUTHAIIOB C UMITYJIbCHOM
MOJYJISILIUEH

5

Omnpeaenursb K03¢GpPUUHMEHT NPAMOYI0JIbHOCTH
u3oupareabHoii cucrems! npuémuuka: fc =100 MI'u,
II =200 xI'n, fcoceunero wanana— 100.25 MI'n

1.0025

1.25

2.5

5.0

6

B paguoBemaHuM AJTHHHOBOJTHOBOTO M
CPEeIHEBOJHOBOI0 IMANA30HAX JJIUH BOJH UCHOJIb3YyeTCs

AM]'IJ'IPITy}:[HaS{ MOIYJISAUSL

YacToTHas MOy

KOM6HHHpOBaHHaH MOIYJISIUSL

PazoBast MOTYIIALIUS

7
Kaxoii Bux MOIyJIsiMH HCNOJIbL3YeTCsl B YacroTHas
paanoBemanuu B YKB nuanazoune? Pazosast
AMIiTynHas
KomOuHMpoBaHHas
8
Onpeaenurpb K03 PUUHEHT NepeKpbITHS 2
nepecrpoiiku no yacrore fc =500 ... 1500 k' 3
JMANA30HHOTO PATHONPHEMHHKA ‘11-5

9

JlaTb onpeaesienue 1Jis1 paiMonpuéMHOro
YCTPOICTBA 1€TEKTOPHOI0 TUIIA

PaguonpuémHuuk, padoTaroimui 3a cC4ET SHEPTHH
JJIEKTPOMArHUTHOW BOJIHBI

[TpréMHUK, HE UMEIOIINH YCUIIUTEIbHBIX AIEMEHTOB

[TprEMHUK IPSIMOTO YCHIJICHUS!

[IpuéMHUK cynepreTepoMHHbII
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10

Yka:kure THII pAHONPUEMHHUKA JleTeKTOpHbIH
I i [Mpsimoro ycuieHns
|
! | M
L Broman | b oypy | Jererrop L i __[ CBerpereHeEaTHBHLIH
! ey | ACHHXPOHHBIH
L __ )
11
Yka:xkure THII pAIHONPUEMHHUKA CBepxpereHepaTuBHbIH
Ti s CyneprerepoJHHBII
bl
‘ Bp;oci:ax % Veunurens ‘ Hetextop VHY HpﬂMOFO YCUJIEHUS
] [MpstMoro peoOpa3oBaHusl aCHHXPOHHOTO THITA
TlonoKHTe b HAs OGPATHAS CBA3b B PEKHME
HE0BO3GYKAEHHOTO reHepaTopa
12
Ykaxkute TMII pAIMONPUEMHUKA I[IpsiMoro npeoOpa3oBaHusl ACHHXPOHHOTO THIIA
A CyneprerepoinHHbIN
Tpecenexrop —=| CM |—=| VU = Jerexrop |—| VHU [ BEXO [MpsiMoro npeoOpa3oBaHusl CHHXPOHHOTO THUITA
i CBepxpereHepaTnBHbIA
Tr
Ay
13
Yka:kure THII pAAMONIPUEMHHMKA CynepreTepoAnHHBII NPUEMHUK C aCHHXPOHHBIM
JIETEKTOPOM
Tpeceitexrop % M1 % VI 1 H M2 k VI 2 H Jetextop } vhy | Be CynepreTepouHHbI TPHEMHHIK C CHHXPOHHBIM
I JETEeKTOPOM
| A r2 | Ay CymepreTepoJHHBIN MPUEMHUAK
CBEpXpETeHEePaTHBHOIO THIIA
CynepreTepoANHHBII IPUEMHHUK C ABYKPAaTHBIM
npeoOpa3oBaHHEM YacCTOTHI
14
YkaxuTe THI paAHONPHEMHIKA [TpuéMHUK ¢ TPSIMBIM NTPe0Opa30BaHHEM YaCTOTHI
A e ACHHXPOHHOTO THUIIA
Mpecensifop |— CM DHY viy | Boixon CBepxpereHepaTnBHbIN MPUEMHUK C OHOKPaTHBIM
/ek peoOpa3oBaHNEM YaCTOThI
A T - [MpuéMHNK ¢ TPSIMBIM TPe0OPa30BaHIEM TACTOTHI
Hepecrpoiixa CUHXPOHHOTIO THUIIA
r || VIIP |~ VIT v =
CBepxpereHepaTuBHbINH MPUEMHUK C IPSIMBIM
npeoOpa3oBaHMEM YaCTOTHI
15

Yka:xkute cxemy BII ¢ koMOMHUpPOBaHHO#
CBSI3bI0 C HEHACTPOEHHOI AaHTEHHOM

A A A

M
|
I Les Lk
L
Cyﬂi Ck K Cl<7g Lk CK;Z
T i

- T

a) 6) B)
A A
A Cyk Ces
Cen Lk M
Lx Cly R G gy b e

«
i

(a)

(©)

(®)

()

(@

(©
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Ykaxkute ycJioBusi padothbl quana3zonnoii BII ¢
HEHACTPOEHHOI AHTEHHOM B pe:KuMe YAJTUHEHHs

Pe3oHaHc aHTEeHHBI (AHTCHHOM IETIH) BBIIIIS
JiMarna3oHa

Pe3oHaHC aHTEHHBI (AaHTEHHOMW TIETTN) HUXE
JIana3oHa IPUHUMAEMbIX 4aCTOT

Pe3onanc aHTeHHBI (AHTEHHOM 1enn) paBeH Ty
CUTHaJa

Pe3onanc aHTeHHBI (aHTEHHO# 1ienn) paBeH Ty
cUTrHaja

A
A
Cyk Ces
Lk M
Ryt Cces Cx Lk Cx Z

1) e)

17
Ykaxkure cxemy BII ¢ BHelIHeeMKOCTHOIM (a)
CBAI3BI0 C HEHACTPOEHHOH AHTEHHOI (6)
A TA XA (B)
C ~
1" TOo Q)
CB
Cymn boey L Cily L Cr &Y,
+ 7 7 (e)
- T T
a) 6) B)
A A
A Cy Ccn
Ccs Lk M
Lk C%é' Ry‘ Cces Cx L Lk C
r) 1) e)
18
VYkaxure cxemy BII ¢ aBrorpancdopmaropHoii u (a)
rajbBaHUYeCKOH CBA3BIO C AHTEHHOM (6)
A \TA jiA (B)
M Ccn (I‘)
i Les Lk L ) 1 (I[)
Cwa Cxk Ck K Ck Z (C)
- 7

19

YKa:kuTe OCHOBHOE HA3HAUEHUE
aBTOMATHYECKOI PEryJIMmpoBKH yCUWJICHUSA

Jlns crabmin3aiuy ypoBHS CUTHANA Ha BBIXO/IE
JIETEKTOpa

Jlns crabmin3aliy 9acTOTHl CUTHANA Ha BXOJIE
JIeTeKTopa

Jlnsg cTabuim3aiy 9acTOTEl HAaCTPONHKH
NpUEMHMKA

Jlns cTabmim3aiiiy ypoBHS CUTHANIA Ha BXOJIE
JeTeKTopa

CornacoeaHa Ha noptane N2 24579

22



20

Onpenenuts Tun cucremsl APY ABTOMaTHYECKas pETYINPOBKA YCUICHUS
«BIIEPED
Ux Jluneitnprii TpakT Usx. serexropa PeA
—|  npuémumka 3anepxaHHAs aBTOMaTHYeCKasi PETyIHPOBKa
f YCHUIICHHS

ABTOMaTH4eCcKast pEryJIrpOBKa YCHICHUS
«BIEPEN» U «HA3AI»

ABTOMaTH4eCcKast pEryIpOBKa YCHICHUS
«Hazam

®HY |=] JAPY

14.1.2. Jx3aMeHalMOHHBIE BOIIPOCHI

1. Ha3znaueHre M OCHOBHBIC XapaKTEPUCTHKU paguonpueMHbIX ycTpoicTB (PY). CtpykTypHBIE
cxeMbl PV, ux pgocroMHcTBa M HENOCTAaTKU (IETEKTOPHBI NPUEMHUK, MPSAMOrO YCHIIEHHUS,
CyHepreTepoauH, IpsIMOro Mpeodpa3oBaHusl, pereHepaTuBHbINA, CBEpXpereHepaTuBHBIN).

2. DKBUBAJIECHTHBIE CXEMBI, ITApaMETPbl U CBOMCTBA OTKPBITHIX HEHACTPOEHHBIX U HACTPOECHHBIX
IIPUEMHBIX aHTEHH, PAMOYHbIX U (PEPPUTOBBIX IPUEMHBIX AHTEHH.

3. Haznauenue Bxomno#t nenu (BLl) PY. Tpebosanus ko BIl PY. Cxemsr BI] ¢ HeHacTpoeHHOU
anteHHoil. Cxembl Bl ¢ HacTpoeHHOW aHTeHHOU. DneKTpoHHAas nepectpoiika B, cxemsl, yciaoBus mis
BbIOOpa 3meMeHToB cxeM. Ocobennoctu BL] nmpuemnankos nuamnazonos YBY u CBY.

4. BLI c eMKOCTHO# CBSI3bI0 C HeHacTpoeHHOW aHTeHHOW. KoadduuuenT nuanazona. Msmenenue
pe30HaHCHOTO KOd(pQHUIMEHTAa Tepenadd Npu mepecTpoiike. BwIOOp BEJIWYMHBI EMKOCTH CBS3H.
N36uparenbHOCTh. JI0cTOMHCTBA U HETOCTATKU.

5. BII ¢ MHAYKTUBHOM CBSI3bI0 C HEHACTPOCHHON AHTEHHOW. PEXKMMBI «yKOpPOUYEHHON aHTEHHBD) U
«yAJIMHEHHOM aHTeHHb». Koadduuuent nuanazona. MsmeHeHne pe3oHaHCHOTO KO3 pHUIMEHTa NepeJadnt
npu nepectpoiike. BbiOop BenuuuHbl cBsi3u aHTeHHbl co BLl. M3OuparenbHocth. JlocToMHCTBa M
HEIO0CTaTKH.

6. BL] ¢ KOMOMHHpPOBAHHOW CBSI3bI0 C HEHACTPOCHHOH aHTeHHOH. Koaddumument nuamazona.
V3meHeHne pe3oHaHCHOro Ko3G¢UIMEHTa Mepetayd IpH InepecTpoiike. BbiOop BenMUYMHBI CBS3M
anTeHHbl co BLI. M36uparenbHOCTh. JJOCTOMHCTBA U HEJJOCTATKHU.

7. BIl ¢ maruutHOM aHTeHHOW. KoadduuueHt auamazoHa. BeiOOp BeIMYHMHBI CBS3M aHTCHHBI C
MOCIENYIOIUM KackaaoM. l3MeHeHne pe3oHaHCHOTo Kod(h(UIMeHTa Iepenadn Npu TepecTpPOrKe.
N36uparenbHOCTh. JIoCTOMHCTBA U HETOCTATKHU.

8. BLl mpu HacTpoeHHOU aHTeHHE. YcioBusi coracoBanuss BI] ¢ anrennoi. Ilapamerp
cornacoBanus. Koapduuuents! nepenaun Bl no HanpsbkeHHIo U 10 MOIIHOCTH. M301parenbHOCTb.

9. Ha3nauenne u OCHOBHblE TOKa3arenu ycuiutens paauodactorel (YPY). Cxema
nepecrpauBaemMoro YPU, HasHaueHue »sneMEHTOB. OieKkTpoHHas nepectpoiika YPUY. H3menenue
pEe30HaHCHOTO KoA(ppuIMeHTa nepeaadu npu nepecrpoiike. M36uparenbHocTs. OUIBTPBI TUNA «IBIPKAY,
«poOKay», UX Ha3HauUCHHE.

10. HenepecrpanBaemblii YPU B pexume cornacoBaHus ¢ Harpy3koi. YCIIOBHUSI COIJIACOBAHMUSI.
[Tapamerp cornacoBanus. Koaddumumentsl mnepenadyu M0  HANPSDKEHUMIO M MO MOIIHOCTH.
N36uparenbHOCTD.

11. INapazutHslie oOpaTHbIe CBsI3U B YPY, Mephl 10 YMEHBIICHUIO UX BIUSHUS. YCIOBUS Mepexosa
pe3zoHancHoro YPU B pexxuM resepanuy napasuTHbIX KosneOaHuil. YcToiuuBbIi k03 PuuueHT ycuneHus
YPY npu nefictBuM BHYyTpeHHEH 00paTHOi cBs3u. HelTpanu3zamus BHyTpeHHelH oOpaTHO# cBs3u B YPY.

12. AmmmutynHas (kosebarenpHasi) XapaKTepUCTHKa PE30HAHCHOTO Kackana. Mckaxkenue Gpopmer
orubarolieil aMIIMTYIHO-MOAYIMpOoBaHHOTO curHana (AM-curnana) B YPY. Koadduiment rapmMoHuk.
Mepsl U1 €T0 YMEHBILIECHHS.

13. brnokupoBanue (3abutne) curtana B YPU. Ilepekpecthrle nckaxenus B YPY. Bzaumuas
Monyssinust (maTepmonyssitus) B Y PYU. Bropuunas monyssinust B YPY. Mepsl U1t ©X yMEHBIICHHUS.

14. Ha3naueHnue, MecTo B MpPHEMHHUKE, COCTaB M IMOKa3zaTenau npeodpazoBarens yactorel (ITH).
Cxewmnl 114, HazHaueHUE SIIEMECHTOB.

15. CnexTpanbpHblii COCTAaB BBIXOJHOIO TOKAa OJHOHANpasieHHOro cMmecurens (CM), aMIuTyas
TOKOB KOMOMHAIIMOHHBIX YacToT. KpyTusHa npeodpas3oBaHusi.

16. YacToTHas XapaKTepUCTHKa M KaHajbl MoOo4HOro mpuema jauueiHoro ITY. Mepbl mo ux
ociabnenuto. [IpeoOpazoBaHre 4aCTOTHI C HHBEPCHEH 1 0€3 HHBEPCHH CIIEKTpa.
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17. Kananel no6ounoro mpuema HenuHerHoro ITY. Mepsl mo ux ocnabnenuro. OCOOEHHOCTD
KaHaJIa MoO0YHOTO nMpueMa ¢ yactotoi (fc+fop / 2).

18. Uckaxenust ¢opmbl orubaromieir AM-curHana, OnokupoBaHue (3a0uUTHE), TEPEKPECTHHIC
WCKaXXCHMsI, B3aUMHAas MOAYIALUSA (MHTEPMOAYMsUus), BropuuHas moxynsuus B IIU. Meposl nmo ux
ocnalIeHuto.

19. Cnoxuble cxemsl [TY u MeTox onpeneneHns CHEKTPAIIbHOTO COCTaBa UX BBIXOJHOTO TOKa Ha
OCHOBE cTeneHHOro psjaa. CBoicTBa cnoxkHbIX cxem [14.

20. Breibop pexxuma pabotel cmecutens (CM) mpu nuHelHo-omaHo BAX. Bribop pexunma
pabdotsr CM mipu kBagparnyHoit BAX.

21. TpeboBanusi K rerepoanHaM npueMHUKOB. CriocoObl obecriedeHusl CTaOUIbHOCTH YaCTOTHI
rerepoauHa. [lepectpanBaeMble CHHTE3aTOPBI YaCTOT.

22. HeoO6X0auMOCTh U CIIOCOOBI CONPSKEHUST HACTPOEK MPECesIeKTopa U reTepoInHa MpUeMHUKa.

23. BbeIOOp TPOMEKYTOYHOW YACTOTHI CYMEPreTepoIrHa, HCXOMs W3 YCIOBHM oOecredeHus
n30uparenbHOCTEN 10 3epKajJIbHOMY U COCETHUM KaHajaM.

24. VYcnoBus, NPUBOAAIIME K HEOOXOAMMOCTH JIBOMHOTO MpeoOpa3oBaHUS YacTOTHl B
cynepreTepoquHHoM mnpueMHuke. CTpyKTypHasi cxema IMpUEeMHUKAa C JBOMHBIM IpeoOpa3oBaHHEM
gactoTel. Hambomee omacHble KaHaJlbl NOOOYHOTO MpHUEMa CyINEpreTepoanHa C  JIBOMHBIM
npeoOpa3oBaHUEM YaCTOTHI.

25. Ha3znaueHue, mokasaresy, cXxeMmbl ycuiauTened mnpomexxyrouyHoi udactorel (YIIH). Cxema u
cpoiictea YIIU-1 (VIIU ¢ oAMHOYHBIMH HAaCTPOCHHBIMH B pe30HaHC KoHTypamu). Kosdduument
NPSAMOYTOIbHOCTH. DyHKIHUS pacmidpeHus nojockl. DUKTUBHOE enuHUYHOE ycwieHue. DyHKIus
yCcUJieHUsl. YCWJIMTENbHBbIE CBOMCTBa m-kackagHoro YIIU-1 mpu pasnuyHbpix BenuyuMHaX (PUKTUBHOTO
€IMHUYHOTO YCUJICHHUS.

26. CxeMbl U CpaBHHUTEIbHBIC CBOICTBA 10 M30uparenbHOcTH U yeunenuto YITU-1, VIIU-2, VIIY-
3, VII4-4.

27. CTpyKTypHbIE CXEMbl MPHUEMHHKOB C (UIBTPaAMH COCPEIOTOYCHHOW H30UpPATENBHOCTH
(cenexiuu) DPCU  (OCC). ®CU na ocuHoBe LC-anementoB. Onexkrpomexanunyeckune OCH.
[Tee3okepamuueckue ®CU. Kapuessie DCU. [TAB-dunbTpsl. Mx cBoiicTBa.

28. HazHaueHue, moOKa3aTead aMIUIMTYIHbIX JeTeKTopoB (A/]), ocHoBHble cxembl AJl Ha
MOJTYTIPOBOAHUKOBBIX auoAax (mocnemoBatenbhblii AJl, mapamiensusiii AJ[, AJ[ ¢ yaBoeHHeM BBIXOIHOTO
HarnpsbkeHus). [lapamerper nuogHoro AJ] B pexume cliaObIX CHUTHAJIOB (B KBaJIpaTUYHOM PEKUME
paboThI).

29. YcnoBus it obecrieueHust TUHEHHOTO pexuma padotsl nuoaHoro AJl. Ypasuenue AJl. Yron
oTcedku U ero HaxoxkaeHue. Koaddumment nepenaun nuneitnoro AJl.

30. BxonHoe conpotuBieHue AuoAHbIx A/l (mocrienoBareiabHOro, MapajjiesibHOTO, C YIBOCHUEM
BbIXOiHOro HampspkeHus). Koapounument ¢unsrpaunn AJ[. CrnocoObl yBenundeHus koddduureHTa
(buabTpaIuu.

31. JluHeliHble HCKa)XK€HUsI CUTHAJIA MOIYISUMUA B JAUOAHOM JuHeWHoM AJl. VYcnoBus st
o0ecrnedeHus: ux JOIMyCTUMOTO YPOBHSI.

32. HenuHelHble MCKa)keHHs oruOaromieii AM-curHana B quogHoM AJl 3a cueT HEIMHEHHOCTH
BAX nuona. HenuneitHbie uckakeHusi ormOarornieii AM-curHama 3a cueT WHEPIMOHHOCTH HArpy3Ku
(uckaxkeHus: Buga «muina»). Henunelinble nckaxkenus AM-curnana B quogHoM Al 3a cueT mepexoqHou
1enu (MCKayKeHUs BU/IA «OTCEUKa»). YCIOBUS AJi1 00eCleueHrs OTCYTCTBHS HETMHENHBIX HCKaKEHUH.

33. Cxema ¥ CBOMCTBA reTEPOJUHHOTO JIE€TEKTOpA.

34. Cxema u cBoiicTBa HebOamaHcHOro (azoBoro (cuHXpoHHOro) nerektopa (@J]). Cxema u
cBoiicTBa OamancHoro @I,

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

36. [IpuHnunuanpHas cxema, IPUHLMUII pabOThl, JOCTOMHCTBA M HEAOCTAaTKU HEOAIaHCHOTO M
6amaHCcHOro 4acToTHO-(a30BbIX Y/I.

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

38. Peakuus YJ| Ha rapmonHuueckyro mnomexy. Peakuus YJ| Ha (iIyKTyallHOHHYIO IOMEXY.
[IpenpickaskeHusl CUTHajga MOIY/SIMHU B TepenaTdydke Mpu 4acToTHOM monynsiuu (UM) u ux 1uenb.
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Komnencanus npeapiCKakeHU CUrHajaa MOIYJISIIUU B IPUEMHUKE.

39. Wmnynecubii  gerexktop (M). Bpems ycraHoBieHuss W Bpems croaga TEpEeXOdHOU
XapaKTePUCTUKHU.

40. IMuxossiit getexrop (I1/1). YcnoBue nmukoBoro pesxxuma padoTHI.

41. Ha3zHnaueHue, CTPYKTypHAs CXeMa U MPUHITUT pa0OThl aCTATHYECKOW CHUCTEMBI aBTOMATHUECKOM
noacTpoiiku yactothl rerepoauHa (AITUIY) cymeprerepomuuHHoro mpueMHHKa. TpeOoBaHHs K OJl0KaM
cucrembl AITUI. YcnoBus, mpu KOTOpbIX BO3HUKAET HeoOxoqumocTs npumenenust YIIT B nenu oOpaTHoit
cs3u cuctembl AITUI. Koaddunuent apronoactpoiiku. [lomoca ynepxanus, mojioca 3axpara.

42. Ha3snauenue u crpykrypHas cxema PY c cucremamu APY «wmazag»: mnpocras APY,
3anepxanHas APY, ycuiennas APY. TpeboBanus k 6mokam cuctembl APY. Uncno kackajioB IprueMHHUKA,
KOTOpBIE HEOOXOIMMO OXBaTHTh cucteMoil APY. YcnoBus, mpu KOTOPHIX BO3HHKAET HEOOXOTUMOCTH
MpUMEHEHHUsI yCuuTels moctosstHaoro Toka (YIIT) B rienu oOparHol cBsi3u cucteMbl APY.

43. Tlomexu W IIyMbl Pa3IMYHBIX YAaCTOTHBIX JHANa30HOB (arMoc(epHble, HHIYCTpHUAJIbHBIC,
kocmuueckue). [laccuBubie momexu. IllymoBas monoca 4YacTOTHO-U3OMPATENTBHOM  CHUCTEMBI.
HomunanpHast MOIIHOCTH TemioBoro myma. Kospdumuent myma ¥ I[IyMOBas TeMIeparypa
yerbipexnoiatocHuka. Koadduuuent myma mnaccuBHod uenu. lllymoBas Ttemmeparypa mnpueMHON
aHTeHHbl. OTHOCUTENIbHASA IIyMOBas TEMIIEpaTypa IPUEMHON aHTEHHBI.

44. OneHka 4YyBCTBUTEIBHOCTH pPAAUOIPUEMHOIO YCTPOWCTBA C HACTPOCHHOW AHTEHHOW.
@®akTopbl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIHHOCTh MpPHUEMHUKA. BO3MOXHBIE NyTH TOBBIIICHUS
YYBCTBUTEIBHOCTH.

45. lludpoBas npeMonyiIslusi TIyTEM BbIACIEHUS KOMIUIEKCHOM aMIUIUTYJbl CHUTHaja
MIPOMEKYTOYHON YaCTOTHI KBAAPaTyPHBIM PeoOpa3oBaHUEM.

14.1.3. Bonpocbl Ha caMONOATOTOBKY
[TapameTprl mapaiebHOTO U MOCIEI0BATEIBHOTO KOJIEOAaTEIbHBIX KOHTYPOB.
BI] ¢ HEeHacTPOEHHBIMU AHTECHHAMHU.
BII ¢ HaCTpOECHHBIMU AaHTEHHAMH.
YPU ¢ pukcupoBaHHOM! HACTPONKOM.
Hwnanazonnsie YPU.
[Tapametpsl [1Y ¢ kBagparuunoit BAX CM.
[Tapametpsi [TU ¢ nunelino-nomanoit BAX CM.
Be100op npoMekyTOuHOM 4acTOThI cyneprerepoguHHoro PY.
[Tapamerpsr YITY-1,2,3,4.
[Tapamerper A/l u Y/I.
OrneHka 4yBCTBUTENBHOCTU PY ¢ pasHbIMU THIIAaMH AHTEHH.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

CrpykTypHbIe cxeMbl PY, HX TOCTOMHCTBA U HEOCTATKU. DKBUBAJICHTHBIE CXEMBI, IAPAMETPHI U
CBOMCTBAa OTKPBITHIX HEHACTPOECHHBIX M HACTPOEHHBIX NPUEMHBIX AaHTEHH, PAMOYHBIX M (DEPPUTOBBIX
npueMHbIX aHTeHH. Hasnadenune Bxomnoi memu (BIl) PY. Cxemsr BI] ¢ HeHacTpoe€HHOIl aHTEHHO.
Cxemsl BL ¢ HacTpoeHHOI aHTeHHOW. DnekTpoHHas nepectpoiika BLI, cxemsl, yciaoBus s BeIOOpa
27EMEHTOB cXeM. BI[ ¢ eMKOCTHOM CBSI3bK0 C HEHAaCTPOCHHOM AaHTEHHOW. V3MeHeHHe pe30HaHCHOro
koddunreHTa nepeaadn npu nepectpoiike. BIl ¢ MHAYKTUBHOM CBS3bI0 C HEHACTPOSCHHOW AHTEHHOM.
Pexumbl «yKOpOUEHHOM aHTEHHBD» U «YUIMHEHHOU aHTeHHb. BEIOOp BeNUYnHBI CBA3M aHTeHHBI co BII.
BIl ¢ xoMOMHHUPOBaHHOM CBSA3BIO C HEHACTPOEHHOU aHTeHHOU. M30uparensHocTs. Bl npu HacTpoeHHOM
aHTeHHe. YcnoBus comtacoBaHus BLl c¢ anTenHoil. Ha3HaueHue M OCHOBHBIE IOKA3aTeNd yCUIIUTEIS
pammouactotrel (YPU). Cxema mepectpamBaemMoro YPU, Ha3zHaueHHe DIEMEHTOB. OJIEKTPOHHAs
nepectpoiika YPUY. U3meHenue pe3oHaHCHOro Kod(pQUIMEHTa TMepelayd IpH  IepecTporKe.
HenepecrpanBaembiii YPU B pexxume coracoBaHMs ¢ Harpy3Kkoil. YcioBus comnacoBaHus. Haznauenue,
MECTO B NpPHEMHHUKE, COCTaB M IMOKa3arenu npeodpasosarens yactoTsl (ITH). Cxemsr [T, Ha3HaueHue
aneMeHTOB. CIeKTpaJbHBI COCTAB BBIXOJHOTO TOKa OJHOHampasieHHoro cmecurens (CM), aMIuiuTyasl
TOKOB KOMOMHaIMOHHBIX 4acToT. Kpyrusna mpeoOpasoBanus. YacToTHas XapaKTepUCTHUKAa M KaHAJbI
no6ouHoro npuema nuHerHoro [TY. Meps! no ux ocnabnenuto. [IpeobpazoBaHue 4acTOThl ¢ UHBEPCHEH U
6e3 mHBepcuu crekrpa. Kanaiel mobouyHoro npuema HenuHerHoro ITH. Mepbl mo ux ocnabieHHIO.
Br16op pexxuma padotsr cmecutenst (CM) npu nuneliHo-n1oManoit BAX. Beioop pexxnma padotrsl CM npu
kBagparnyHoit BAX. [lepectpanBaemble cuHTE3aTOpHI YacTOT. He0O0X0MMOCTh U CIOCOOBI COTPSIKEHUS
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HACTPOEK MpeceNeKTopa M TeTepoArHa IPpUEeMHHKa. BBIOOp MPOMEX)YTOUHOM YaCcTOTHI CylepreTepoanHa,
UCXOJsl U3 YCJIOBUN oOecrieyeHUs] n30MpaTenbHOCTEN MO 3€pKAIbHOMY U COCEIHHM KaHalaM. YCIIOBUS,
MPUBOASAIINE K HEOOXOAUMOCTH JIBOMHOTO MpeoOpa3oBaHUs YaCTOTHl B CYIEPreTEPOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxema MpUEMHHKa C JABOWHBIM mpeoOpa3zoBaHueM yacToThl. Hambornee omacHble KaHaIbI
MoOOYHOTO TIpHUeMa CyIepreTepoarHa ¢ JBOWHBIM MPeodpa3oBaHueM 4acToThl. Ha3sHadeHue, mokaszareinu,
cxeMmbl ycunuTened mpomexyrounoit yactotbl (YIIY). Koaddunment npsmoyrombHocTH. DyHKIuMsSA
pacupenus noyiocbl. PUKTUBHOE €IMHUYHOE ycuiieHne. DyHKUMs YyCUIICHHS. YCUIIUTEIbHbIE CBOKMCTBA
m-kackagHoro YIIYU-1 npu pa3nuuHbiX BeJWYUMHAX (UKTUBHOTO €AMHUYHOTO ycuieHHus. CTpyKTypHbIE
CXeMBbl TMPHUEMHHUKOB ¢ (uibrpamu cocpempoToueHHOi uzbuparenbHocTH (cenekuun) OCU (DCC).
Ha3znauenue, mokazarenu ammumaTygHbeix — gerektopoB  (AJl), ocHoBHble cxembl AJl  Ha
MOJTYTIPOBOAHUKOBBIX JTUOAAX. YCIOBHSI JJIsi OOSCIEUEHUsl JTMHEHHOTO pexuma paboTsl auomgHoro AJl.
VpaBuenue AJl. BxoaHoe compoTuBieHue mnocienoBarebHoro auogHoro AJl. JluHeiiHble MCKaXeHUS
CUTHaJa MOIYJISIUKM B AUOAHOM nuHeHOM AJl. Henmuelinble uckaxenust orumoOaromieii AM-curnana B
nuogHoM AJl 3a cuer HenuHeiHOocTH BAX nuonma. Henmuueitnbie nckakenus orubaromnieii AM-curdana B
muonHoMm AJl. dazoseie nerexropsl (D). [Muxoseiit nerekrop (I1/1). Haznauenue, ctpykTypHas cxema u
MPUHITUAIT PabOThI aCTaTUYECKON CHCTEMbI aBTOMATHYECKOM MOJCTPOMKH 4acTOThl rerepomauHa (AITYI)
CylepreTepoiuHHOro npuemMHuka. Haznauenue u crpykrypHas cxema PY c cucremamu APY «Hazan»:
npoctas APY, 3anepxxannas APY, ycunennas APY. [lomexu u mrymbl pa3auyHbIX YaCTOTHBIX JIMAIla30HOB
(atmMmocdepHBle, HWHIyCTPUANIBbHBIE, KOCMHYeckue). OICHKa YyBCTBUTEIBHOCTH PaJHONPHEMHBIX
YCTPOMCTB C PpA3IUYHBIMA THUIAMH aHaTeHH. akTopbl, OT KOTOPBIX 3aBUCUT YYBCTBUTEIBHOCTH
npueMHuka. [ludpoBas gemomynsiius TyTeM BBIIEICHUS KOMIUIEKCHOW aMIUIMTYIbl CHUTHaja
MIPOMEKYTOYHON YaCTOTHI KBAAPaTyPHBIM PeoOpa3oBaHUEM.

14.1.5. Tembl 1OMALIHUX 3aJaHUI
Pacuer napameTpoB napaienbHOro U Mocjiae10BareIbHOro KojaedaTeIbHbIX KOHTYPOB.
Pacuet napamerpoB Bl c HeHaCTpOEHHBIMU aHTEHHAMH.
Pacuer napamerpos BL] ¢ HaCTpOCHHBIMUA AHTEHHAMH.
Pacuet mapamerpoB YPU ¢ ¢pukcupoBaHHON HACTPOHKOIA.
Pacuer napameTrpoB nuana3oHHsix YPY.
Pacuet mapamerpos [1Y4 ¢ kBagparuunoit BAX CM.
Pacuer napamerpos I1Y ¢ nuneitHo-nomanoii BAX CM.
Be100op npoMekyTOuHOM 4acTOThI cyneprerepoguHHoro PY.
Pacuer mapamerpos YI1U-1,2,3,4.
Pacuer napamerpos A/l u U/I.
OrneHka yyBCTBUTENHHOCTHU PY.

14.1.6. Tembl 1a00paTOPHBIX padoT
HccnenoBanue konebareIbHOr0 KOHTYpa C 3IEKTPOHHON NepecTpOMKoil YacTOTHI.
HccenenoBanne quana3oHHON BXOAHOW LEMH MIPU PA3IMYHBIX CBS3SIX ¢ HEHACTPOCHHOW aHTEHHOM.
HccenenoBanue QUana3oHHOIO CEIEKTUBHOIO YCUIIMTENS PaAMO4acTOTHI.
HccnenoBanue aMIUIMTYAHOTO AETEKTOPA.

CornacoBaHa Ha noprane Ne 24579 26



14.2. TpeOoBaHUs K OLIEHOYHBIM MaTePHUAJIAM VISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU

310pOBbH U UHBAJIU/A0B

ﬂJ’IH Jun € OrpaHUY€HHBIMHU  BO3MOXKXHOCTAMHU 3A0POBbSI W HHBAJIWMAOB MPEAYCMOTPCHBI
AOHNOJHUTECIBHBIC OLICHOYHBIC MAaTCpHaJibl, ICPCUCHb KOTOPBIX YKAa3aH B TaGJII/H_[e 14.
Ta6mz1ua 14 — HOHOJ’IHHTCJ’ILHHC Marc€puajibl OUCHUBAHUA OJId JIUI[ C OrpaHUYCHHBIMHU BO3MOXXHOCTSIMU

310POBbSI U UHBAJIUJIOB

Kareropun
00y4aroImmxcs

C "apymeHusiMu
ciyxa

C HapymeHusiMu
3peHUs

Buapl 1OMOMHUTETBHBIX OLEHOYHBIX
MaTepuaioB

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBanue 1Mo BOPOCaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

@DOopMBbI KOHTPOJISL U OLICHKH
pe3yABTaTOB 00yUCHUS

[IpenMy1eCTBEHHO MUCHMEHHAS
HpoBepKa

[TpenmymiecTBEHHO YCTHAs TIPOBEPKA
(MHAMBUIYATIBHO)

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
annapara

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOATENIFHBIE Pa0OTHI, BOIIPOCHI K
3aueTy

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C OrpaHU4YCHUAMMU 110 TGCTI)I, IIMCBMCHHBIC CaMOCTOATCIIBHBIC

00IEMETUIIMTHCKUM
MOKa3aHUsIM

pa6OTBI, BOIIPOCHI K 3a4CTY,
KOHTPOJIbHBIC pa6OTI)I, YCTHBIC OTBEThI

[IpenMy1iecTBEHHO IPOBEPKA
METOJIaMH UCXOSl U3 COCTOSIHUS
00yyaronierocst Ha MOMEHT ITPOBEPKU

14.3. MeToguueckne peKOMeHAalHN M0 OI[eHOYHBIM MAaTepPHAaJIaM JIJIsl JIUI ¢ OTPAHUYeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/IOB

I[J'ISI Jan, ¢ OrpaHMYCHHBIMH BO3MOKHOCTAMH 3O0POBbS W HHBAJIWAOB MHNPCAYyCMaTpUBACTCA
noctymnHas GpopMa nperoCcTaBlIeHHs 3aJaHHd OIIEHOYHBIX CPEJICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

- B TIe4aTHOU (hOpME C YBEITHMUCHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM UYTEHHs aCCUCTEHTOM 3a/1aHUs BCIYX;

- IpeA0CTaBIEHUE 3aJIaHMsI C UCIIOJIb30BaHUEM CYp/IOIIepPeBO/Ia.

JIluiaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJM/aM yBEJIMUMBAETCS BpeMs Ha
IMOATOTOBKY OTBETOB Ha KOHTPOJBHBIC BOIIPOCHI. I[J'ISI TaKux 06yqa}om1/1xc51 npeaycMarpmuBacTCAa
nocTynHas popMa npeocTaBIeHHs OTBETOB Ha 33/1aHUs, 3 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IpEeACTaBICHNE OTBETOB YCTHO.

[Tponienypa oueHUBaHHUS pE3yAbTaTOB OOYYEHHUS JIMI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbSl U MHBAJIUJOB MO JWCUUIUIMHE NpEeAyCMaTpuBaeT IpenocTaBlieHne HHpopmanuu B (dopmax,
aIaTUPOBAHHBIX K OTPAHUUYEHUSM UX 30POBBS M BOCIIPUATHS HHPOPMALIUH:

JJ1st 1M ¢ HapyleHUsIMH 3peHust:

- B (hOpMeE AIEKTPOHHOTO IOKYMEHTA;

— B Ile4aTHOU (hopMe YBETUUEHHBIM IIPH(PTOM.

JIist Jid1 ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

— B Ie4aTHo (opme.

JlJ1s1 JIML ¢ HAPYLIEHUSIMU ONIOPHO-ABHUIaTeIbLHOIO aNnapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

— B Ie4aTHO (hopme.

HpI/I HeO6XOJII/IMOCTI/I oJig Jdn € OrpaHMYCHHBIMHU  BO3MOXXHOCTAMU 3J0POBBA H HWHBAJIWI0B
IpoIie/lypa OLICHUBAHUS PE3yIbTaToB 00yUYeHHS MOYKET MIPOBOAUTHCS B HECKOJIBKO ATAIOB.

CornacoeaHa Ha noptane N2 24579
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