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PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI
«YcTpoiicTBa npreMa U peodpa3oBaHUsl CUTHAJIOB»
YpoBeHb 0CHOBHOI1 00pa3oBaTeIbHOI IPOrPaMMBL. creyuaIumem

HanpagjieHue NoAroTOBKH (CENHAIbHOCTD):
11.05.01 — «Paouornexkmponnsle cucmemovt u KOMHIEKCHL»

Cneunanuszanus Nel: Paouoinekmponnsie cucmemuvt KOCMUYECKUX KOMNIEKCOG

®opma o0yueHusA: OuHAA
daxyabrer: PT® (padouomexnuueckuii)
IIpodunupyromas, BbINycKawIas u odecrneynBawas kagpeapa:
PTC (paouomexnuueckux cucmem)
Kypc: 4 Cemectp: 8

Yueonslii mi1an nagopos 2011-2015 rr.

Pacnpenenenne padouero BpeMeHu
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Ne Buabl yueoHoii padoThl 2 3 =
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1. Jlexmun (JI) 34 34 vac.
2. JlaGopaTopHsie padoTtsl (JIP) 17 17 vac.
3. HpaxkTuueckue 3ansatus (I13) 17 17 yac.
4. KypcoBoii NpoeKkT - KOHTPOJIb CAMOCTOSATEJIHLHOM qac.

pa6oTsl (KII-KCP) cTyneHTOB (ay1UTOPHBII)
5 Bcero aynuTopHbIX 3aHATHIT (Cymma 1-4) 68 68 yac.
6 U3 Hux B MHTepaKTUBHOHW popme | 17 17 qac.
7. CamocrosiTensHas padora (CP) crynentos 40 40 qac.
8 Bcero (0e3 3x3amena) (Cymma 5,7) | 108 108 qac.
9 CP Ha moAroTOBKY M cAaYy IK3aMeHa 36 36 qac.
10. | O6mas TPy10eMKOCTH (Cymma 8,9) | 144 144 qac.
(B 3a4eTHBIX eAMHULAX) 4 4 3ET
3a4der: He MPeayCMOTPEH JAu. 3a4eT: He NPEeNYCMOTPEH
JK3ameH: 8 cemecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 4 ot « 10 » 1 2017 1|

JIner corjiacoBaHuid

PabGouass mporpamma coctaBieHa ¢ yderoM TpeboBanuii dDenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro cranmapra Bbicmiero ooOpaszoBanus (PI'OC BO) mo cmenmanpHoctn 11.05.01 —
«PagrosieKTpOHHBIE CHCTEMBbI M KOMIUIGKCHI» (YpOBEHb cCrHelMaiuTeTa, crenuanu3anus Nel
«PaInoIOKAIMOHHBIE CHCTEMBI U KOMIUIEKCBI»), YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBAa 00pa30BaHUs
u Hayku PD Nel031 or 11.08.2016 r.,
paccMoTpeHa u ogo0OpeHa Ha 3acenanuu kadeapsl PTC 10 saBaps 2017 r., mpotokon Ne 4,

Pa3zpaboTunk: 3aB. kadenpoit PTC Menuxos C.B.

3aB. npodunupyromieit u obecneunsatonieit kapeapoit PTC Menuxos C.B.

Paboyast mporpamma coriacoBana ¢ GpaKyJIbTETOM.

Hexan PT® [Tonosa K.IO.

Okenept: cT. npenojasarens kagp. PTC Hoznpesarsix /1.0.
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1. leaun u 3a1a4n TUCHUIUINHBI «Y CTPOicTBA mMpueMa u npeodpasoBanusi curunanosy» (YIIIIC)

W3ydeHne cTyneHTaMy MPHUHLHUIIOB IOCTPOCHHUS YCTPOWCTB MpHEMa W MPeoOpa3oBaHUs CHTHAIIOB C
Pa3NUYHBIMUA BUAAMH MOJYISLUH, PaOOTAIOMIKMX B Pa3iWYHbIX AMANa3oHaX JUIMH BOJH; (PU3WYECKUX MPHHIUIIOB
paboTbl M OCHOBHBIX CXEMHBIX pEIleHHH (YHKIHMOHANBHBIX Y3JI0B NMPHEMHHKA; O0COOEHHOCTEH OOpabOTKH B
MIPHEMHOM YCTPOHCTBE aHAIOTOBBIX M MH(POBBIX PAINOCUTHAIIOB.

OOydeHne CTYAICHTOB KOMIUIEKCHOMY TEXHHUYECKOMY MBIIUICHHIO Ha TMpuMepax pa3dopa MPUHIUIIOB
MOCTPOCHUSI U PabOTHl COBPEMEHHBIX YCTPOMCTB MpueMa M IMpeoOpa3oBaHHs PaJWOCHUTHAIOB; O3HAKOMIICHHE
CTYICHTOB C NMPHEMHHUKAMH, pa0OTAIONIMMH B PA3INYHBIX CUCTEMaxX W KOMIUIEKCaX; O3HAKOMJIEHHE CTYIEHTOB CO
CTaHapPTaMH B 00JIACTH COBPEMEHHBIX PaIHOMPHEMHBIX YCTPOICTB.

2. MecTo muciaiuinuel B cTpykType OOII

Huctmmumuna YIITIC sBasiercss 00s3aTenbHON AUCIUILIHHON 0asoBoro nukia (b1.524) u ee usyuenwue
CTpPOWTCS Ha OCHOBE 3HAHWS CTYACHTAaMH KOMIUIEKCa BOMPOCOB, M3YYCHHBIX B TUCIWIUIMHAX: MaremaTHka,
®uzuka, Paguomarepuansl U paguoOKOMIOHEHTHI;, DIeKTpoHUKA; OCHOBBHI TEOPUHU LIETICH; DIEKTPOJUHAMUKA U
pacnpocTpaHEeHHE paJuoBOIH; MeTposiorus U paguon3Mepenus; PagnorexHuueckue Uenu U CUTHaJIbI; Y CTpOicTBa
CBY u antenHsl; Cratuctuyeckas paguoTexHUKa; (CXEeMOTEXHHKA aHAJOrOBBIX AJIEKTPOHHBIX YCTPOWCTB;
OnexTponpeoOpa3oBaTeiIbHbIE  YCTPONCTBA  PaMOdIEKTPOHHBIX  cpeactB; LudpoBeie  ycTpoiicTBa w
MHUKpOIIpotieccopbl; OCHOBBI KOMITBIOTEPHOTO MPOCKTUPOBAHUS U MOJCIUPOBAHUS PaTUOIEKTPOHHBIX CPEICTB;
PannoaBromaruka; Y cTpolicTBa reHepupoBaHus U GopMHUPOBaHUs CUTHAIOB; OCHOBBI TEOPHH PaJHOJIOKAIMOHHBIX
CUCTEeM " KOMIUIEKCOB, OCHOBBI TEOpHH PaTUOHABUTAIIMOHHBIX CHCTEM M KOMIUIEKCOB; OCHOBBI TEOPHUH
paarocucteM nepefaun uHGopmarmu; KocMuueckue CHCTEMBI.

3HaHUsA, TMOJIydeHHBbIe Npu u3ydyeHuu guctumuiuHbel YIITIC, mOomKHBI CHOCOOCTBOBATH OBJIAJICHUIO
MaTepraIaMH TOCIeNYIOMNX TUCHUIUTNH. OCHOBBI TEOPHH CHUCTEM W KOMIUIEKCOB PaJHOAIEKTPOHHON OOPHOEI,
Kocmuueckne cucremsl cBszu; Cuctemsl rinobampHOTO mo3uipioHupoBaHus GPS; AHTEHHBI KOCMHYECKHX
anmapatoB; KocMudeckue cuCTeMbl JUCTAaHITMOHHOTO 30HaUpoBanus; KocMUdecKkue CUCTEMBI paJuOMOHUTOPHHTA,;
CHuCcTeMOTEXHUKA.

Huctummuna YIIIIC sBasercs omHOM U3 Beaynmx B Mpo¢eCCHOHANBHOM MOATOTOBKE CTYACHTOB — B HEW
paccMaTpuBAIOTCS TPHUHIIMIBI PEIICHUS BOIMPOCOB, KOTOPHIE BO3HUKAIOT IEpe]] MHXKEHEpPaAMHU CICIHATBLHOCTH
11.05.01 B npouecce nx npodeccHoHATBEHOMN JIeSITeIbHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHS TUCHUILIHHBI

IIpouecc u3yyeHust IMCUMIIMHBI HAPABJIeH HA (OPMHPOBaHHeE CJEAYIOIMX KOMIeTeHIUIi:
CIOCOOHOCTh ~ OCYILECTBIISATH IPOEKTHPOBAaHWE KOHCTPYKLMH 3JEKTPOHHBIX CPEACTB C INPUMEHEHHEM
coBpemeHHbIX CATIP u naketoB npukiaaHbix nporpamm (MK-3);
CIIOCOOHOCTD BBIOMPATh ONTHMAJIbHbIC MPOSKTHBIE PEIICHHs Ha BceX dTanax npoektHoro nporecca (ITK-4).

B pe3yabTaTte u3yueHus TUCHMIUINHBI CTYIEHT JA0JIKEH:

3namp: TpUHIUNBL pabOTHl PaJUONPHEMHBIX Y3JIOB, OJOKOB M YCTPOMCTB W TOHMMATh (U3MUECKHE
MPOLIECCHI, MPOUCXOSIINE B HUX;

00 MCKaXEHMSX HENPEpPhIBHBIX M JUCKPETHBIX CUTHAJIOB MPU MPOXOXKACHUHM PaJuOTpaKkTa MPUEMHHUKA, O
BUJAX TIIOMEX paJuoNpUeMy M METOJaX TMOBBIINICHHS TOMEXOYCTOMUMBOCTH TpuemMa WHpOpMaIyu, o0
0COOEHHOCTAX PaTUONPUEMHBIX YCTPOWCTB Pa3IMYHOrO Ha3HAUCHHS.

Ymems: mpuMeHsTH Ha NpaKTHKE METOIBl aHAIM3a M pacueTa OCHOBHBIX (DYHKIMOHAJBHBIX Y3JI0B
pazuoNPHEMHBIX YCTPOMCTB;

pa3pabaThiBaTh U OOOCHOBBIBATH COOTBETCTBYIOIIHE TEXHUYECKOMY 3aJIaHHIO M COBPEMEHHOMY YPOBHIO
Pa3BUTHS TEOPUU U TEXHHUKH CTPYKTYpHBIE M NPUHIMIIMAIBHBIE CXEMbl PaJIUONPUEMHBIX Y3JIOB M YCTPOMCTB C
YYETOM HMX MECTa B CHUCTEMax PajJHOCBI3M W PAJAUONOCTYIA, YCIOBUI WX IKCIUTyaTallWH, BKIOYas TpeOOBaHUS
SKOHOMHKH, OXPaHbI TPY/Ia U OKPYKAIOIIEH cpelibl, 3PrOHOMHUKH U TEXHUYECKOW CTETHKH;

BBIOMpATh 3JEMEHTHYIO 0a3y ¢ y4eToM TpeOOBaHMH MHHUATIOPU3ALMH, HAJEKHOCTH, 3JIEKTPOMAarHUTHON
COBMECTHMOCTH, TEXHOJIOTHYHOCTH, PEMOHTONPHUIOAHOCTH, YAOOCTBAa JKCIUTyaTallkd W 3KOHOMHUYECKOU
3¢ (HEeKTUBHOCTH;

OCYIIECTBIISTh CXEMOTEXHHYECKOE MPOCKTHPOBaHHE pa3pabaThIBacMbIX pPAAMONPHEMHBIX Y3JIO0B |
YCTPOMCTB, BKJIIOYAs pacyeT 3JEMEHTOB MPUHIMIIMAIBHBIX CXEM W TEXHHYECKHX IOKa3aTeleil, CTpeMsCh K HX
TEXHUKO-I)KOHOMUYECKOI ONTUMH3ALINY;

[IPOBOJUTH HATypHBIH SKCHEPUMEHT [0 M3MEPEHUIO OCHOBHBIX IIOKa3aTeslell M XapaKTEepPUCTHK
PanuoONPUEMHHUKOB M UX (YHKINOHAIBHBIX Y3JIOB.
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Bnaoems: mepBUYHBIMH HaBBIKAMH HACTPOWKHM M PETYIHMPOBKU PAAMONPHEMHON ammapaTypbl IpH
IIPOM3BOJICTBE, YCTAHOBKE U TEXHUYIECKOH SKCILTyaTalllu.

4. O0beM TMCUHUILUTHHBI U BUABI Y4eOHOI padoThl

O6H_[aﬂ TPYAOCMKOCTh JUCHUIIIMHBI COCTaBJIACT 4 3a4eTHBIX CAMHHNIBI.
Bupn yuebHoii paboTh

CemecTphl

Bcero gyacos

8

AyauTopHsle 3aHATHS (BCero) 68 68
B tom uucne: - - - - -

Jlexrmu (JT) 34 34

JlabopaTopHsle pabots! (JIP) 17 17

ITpaxktuueckue 3ansatus (I113) 17 17

CemuHapsl (C)

Komnoksuymsl (K)

KypcoBoii npoeKT - KOHTPOJIb CaMOCTOATEIBHON PabOTHI

(KII-KCP) ctynenToB (ayAUTOPHBIA)

Jlpyeue udvi ayoumopHoii pabomul

CamocrosiTeJibHasi padoTa (Bcero) 40 40
B tom uucne: - - - - -

KypcoBoii npoekT (camocrosrensHas paboTa)
PacuerHo-Tpadryaeckue paboThl

Pedepar

pyaue 8udvl camocmosmensvHoil pabomul

IIpopaboTka JIEKIHOHHOTO MaTepHaa 17 17

ITonroroBxka kx JIP, cocTaBienne 1 3alnTa oT4eTa 9 9

TToxrorosxka x I13 9 9

IToaroroBka k KOHTpOIHHEIM pabotaMm (KTP) 5 5

Bua npome:RyTOUHO# aTTecTanmnu (3K3aMeH) 36 36

OO0mmast TpyA0eMKOCTb, Jac. 144 144
3auetnsie Ennannel Tpynoemkxoctu (3ET) 4 4

5. ConepxaHue TUCHUNIUHBI

5.1. Pa3gesanl AMCIUILIMH U BUABI 3aHATHI

=
5
T X o =
s gz |Es T i o
Ne HaumenoBanue = g &5¢ = E g 8 E g % 5 9 % dopmupyeMble KOMIIETSHIIUN
n/m | paszaena AMCHMILTHHEL §5 | Qe~F | &= T 52 27 o (OK, IIK)
= = S ) © o
s < =
+
S
1 | Beenenue 2 0+0+0+0 =0 2 I1K-3; ITIK-4
2 | Bxonnslie 4 8 2 2+4+1+0=7 21 IK-3; [1IK-4
ycrpoiicrBa PY
3 | Yewnmrenu 2 4 2 2+2+14+41 =6 14 IK-3; TIK-4
PaaroYacTOTHI
(YPY) PY
4 | TIpeoOpazoBarenu 6 4 2+0+2+0=4 14 I1K-3; TIK-4
yactoTsl (IT4) PY
5 | Yeunuremm 4 4 2+0+2+2 =6 14 [1K-3; TTIK-4
IIPOMEXKYTOUHON
gacrotsl (YIIY) PY
6 | Jerekropsr 6 5 2 2+3+1+0=6 19 IIK-3; TIK-4
(meMomymsITOpHI)
paguocurHanoB PY
7 | Cucremsl 4 2+0+0+0 =2 6 IIK-3; TTIK-4
aBTOMAaTHYECKOTO
perynupoBaHusi PY
8 | Pagmomomexu u 2 3 2+0+2+2 = 6 11 I1K-3; ITIK-4
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YYBCTBUTCJIILHOCTDb
Py

9 | Ludposas
nemonynsauus B PY

2 2+0+04+0 =2 4

I1K-3; I1K-4

10 | 3akirouenue

2 1+0+0+0=1 3

TIK-3; [1IK-4

Bcero

34 17 17 40 108

5.2. Copep:xanue pa3iesioB JUCHUHILIMHBI N0 Jekuuam (JI, 34 yac.)

Ne HaumenoBanue
n/0 | pasnena TUCIUILIHHBL

Copnepsxanue pasjena

Tpyno-
€MKOCTb,
qac.

dopmMupyemsle
KOMIIETCHIIUH
(OK, IIK)

1 BBenenue

O0beM, conepkaHue, BU/bI 3aHATHH U ()OPMBI OTYETHOCTH T10
JVCIATUINHE.

Mecro pagnonpueMHoro ycrpoiicta (PY) B pagnokanane
nepenayn HHPOPMAINH.

O6o6mennas cTpykrypHas cxema PY. OcHoBHEIE
TEXHHYECKHUE XapaKTEPUCTHKH PY: 4yBCTBUTENBEHOCTD;
N30MPATENTbHOCTh; YaCTOTHBIN AUANa30H padOThI (4ACTOTHBIN
mwiad PY); nuHeliHble U HETMHEWHbIE NCKAKEHUS;
JUHAMUYECKUH THara30H 110 BXOJHOMY CUTHATY.
Krnaccudukanus THIIOB ¥ CTPYKTYpHBIE cXeMbl PY:
ACTCKTOPHOI'O; PAMOTO YCUJICHHUA; TCTCPOJUHHOIO,
CyNepreTepoJUHHOTO; MPSIMOT0 Npeodpa3oBaHus;
pEreHepaTHBHOTO; CYIIEPPETeHEPAaTHBHOTO. DIeMeHTHast 6a3a
paIroNpHEMHBIX YCTPOHCTB.

2

I1K-3; I1K-4

2 Bxonnele ycTpoiicTBa
Py

OKBUBAJICHTHBIE CXEMbI M TTAPAMETPHI IIPUEMHBIX aHTCHH:
OTKPBITBIX HEHACTPOEHHBIX; OTKPHITHIX HACTPOCHHBIX;
PaMOYHEIX; (PEPPHUTOBHIX (MATHUTHBIX).

[TapameTps! napaIeTbHOTO U NMOCIEAOBATEIEHOTO
konebarenbHbIX LC-KOHTYpOB.

Tpanchopmupyromye cBoiicTBa napasieIbHOr0 KOHTYpa.
W3menenne xapaxkrepucTuk LC-KOHTYPOB IpH nepecTpoiike.
Bxoansie nenu (BL) PY npu pazauyHBIX CBA3SIX C
HEHACTPOEHHO! aHTEHHOM: C EMKOCTHOM CBSI3bIO; C
WHAYKTUBHOH CBSI3BI0; C KOMOMHUPOBAHHOU CBsA3b10. BI[ PY
IIpU HACTPOEHHO! aHTeHHe. YacToTHast N30MpaTeNbHOCTh
(pumbTpamms) BLI.

OnekTpoHHas nepecrpoiika Bl B tnanazonusix PY.
Ocobernnoctu Bl ynerpaBeicoknx wactot (YBY).

TIK-3; [IK-4

3 Yeunurenu
paanodactoTsl (YPY)
Py

Ha3nauenue, cxembl U OCHOBHBIE TapaMmeTpsl YPY.
PexuM cormacoBaHusl.

OcobenHocTtH epectpanBaeMbix YPUY.

YcroitunBocts YPU 1 cioco0BI MOBBIIEHNS YCTONYUBOCTH.
YacroTHas n30HMpaTENbHOCTS.

JIuneiinsle uckaxenus B YPU.

Henuneitapie nckaxenus B YPU: nckaxeHus Gopmst
AM-curnana; 6JIOKHpOBAaHNE CHTHAJIA TOMEXOH;
MePEeKPECTHBIC NCKAKEHHS; HHTEPMOIYJIAINS; BTOPHIHAS
Moysiiust. CriocoObl MUHUMM3AIMK HEJTMHEHHBIX
HCKaXKeHUIL.

OcobeHHOCTH TeXHHYEeCKOH peanu3annu YPY pasmuuHbix
YaCTOTHBIX AnanazoHoB. Manomymsiue YPU.
MuxpomuHuaTiopusanus YPU ¢ ucnonszoBaHuemM
COBPEMEHHOM 3J1eMEHTHOH 0as3bl.

TIK-3; [IK-4

4 ITpeobpazoBatenu
gactoTsl (ITY) PY

Haznauenue, coctas, cxeMbl U OCHOBHBIE TapameTpsl [1U.
CriekTpaibHBIM COCTaB BEIXOAHOTO TOKAa OJHOHATIPABICHHOTO
ITY. YacToTHas XapakTepuCTHKa UeanbHOro JuHeHoro 14,
KpyTH3Ha IPeoOpa30BaHus, JOTIOTHUTEIbHBIE KaHAJIBI
npuema.

YacroTHas xapakTepuctuka HenuHeinoro [T4Y.
WHaTepdepeHimonnbie cBUCTHI ((POKYCHI TOTIOITHATEIbHBIX
kaHanoB npuema ITH). HomorpaMMel 1is onpeneneHus
(hOKyCOB JJONOJIHUTENBHBIX KaHaI0B rpuema I14.
Henuneitnsle uckaxenus B [T4 npu xBagpaTHUHON 1
JMHEHHO-TOMaHHOM BosbTamnepHoil xapakrepuctuke (BAX)

IK-3; [IK-4
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cmecurens (CM), BO3MOKHOCTD MCKIIFOUSHHSI HEKOTOPBIX
JIONIOJTHUTENBHBIX KaHaoB npuema I14.

Tpeboanus k rerepoguHam [1T4. ['erepoann Ha ocHOBE
KBapLEeBOTO CHHTE3aTOPa YaCTOTHI.

CoiicTBa OanaHCHBIX U OubamancHoro CM.

Br16op mpoMeKyTOYHOH 9aCTOTHI CYIEepreTepOINHHOTO
npueMHIKa. Heo0XomuMocTs 1 0cOOEHHOCTH ABOWHOTO
mpeoOpa3oBaHUs YaCTOTHI.

ComnpspkeHue HaCTPOEK MIPeceNeKTopa U reTepoiuHa B
cyneprerepoauHHom PVY.

Meronp! yBenuueHus: u3buparensHoct PY no
JIOIIOJIHUTENBHBIM KaHallaM npueMa ((pUIIbTpBI-IPoOKH,
(UIBTPHI-IBIPKN).

Yeunurenu
MIPOMEKYTOUHOH
gactoTsl (YIIH) PY

Hasnavyenue, 0COOEHHOCTH CXEM M OCHOBHBIE ITapaMeTphI
VII4.

VITY ¢ pacmpeneneHHoi n3duparensHocThIo. Koaddumment
MIPSMOYTONBHOCTH, (PYHKINS pacIIMpEHHsI HOIOCH], (QYHKIHS
yeunenus g YII4-1, VITU-2, VITY-3, YIIY-4. CpaBHeHue
CBOMCTB 10 M30upaTenpHOCTH U yemnernto YIIU pa3HbIx
THUIIOB.

VIIY ¢ cocperoToueHHOMH U30UPaTENbHOCTHIO.
Oco0EHHOCTH YCHIICHUS paIUOUMITYJIbCHOTO CUTHAIA.
IIepexonnblie xapakrepuctuku YIIY paznuuHbIX TUIIOB.
Oco6eHHOCTH MUKpOMUHHUaTIOpu3au YIIY.

I1K-3; I1K-4

JeTrexTopsl
(meMomynsITOpHI)
panuocursaioB PY

JlonHbIe aMIUTUTYAHBIE AeTeKTopH! (A/l, mocienoBaTenbHbINH
Y TapaJuieNbHbIN), CXeMBI, TPUHIIUII ACHCTBHUSI, TapaMETPHI.
KBaapaTuuHoe neTekTHpoBaHue, €r0 HETOCTATKH.

JIuneitHOe AeTeKTUpOBaHUE.

JInHeliHbIe 1 HEMMHEHHBIC NCKAKCHUS THOTHBIX AJl.
IereponuunbIit (acuHEXpoHHEIH) HeTexTop (D).

®azoBerii (cuaXpoHHBIN) netektop (D).

Yacrorasle netekTopsl (Y/1): 4acTOTHO-aMILTUTYXHBIH;
4aCTOTHO-()a30BbIN; APOOHBIN; UMITYJIbCHO-CUETHBIMN.
ITomexoycroituuBocTs Y/l k rapMoHUUECKO TOMeXe,
noporosoe cBorctso YJ1.

Peaxuus Y/1 Ha urymoByto nomexy. Dh(HeKTHBHOCTD
MO/IaBJICHUS IIIYMOBOW MTOMEXH TPHU MPEIBICKAKESHUIX
CUTHAJIa MOJYJISIIMU B TIepeJlaTuiKe U UX KoMIeHcaluu B PY.
NmnynecHenii getextop (U1). BpeMs ycTaHOBIICHHS U BpeMs
craia mepexoTHON XapaKTePUCTHKH.

[ukossrit netexrop (I1/1). YcmoBre MHKOBOTO pekuMa
paboTHL

TIK-3; [IK-4

Cucremsl
aBTOMAaTHYECKOTO
perynupoBanusi PY

CucTeMbl aBTOMaTHYECKOTO PeryaupoBaHus ycuieHus (APY)
PVY. Ilpocras APY *’nazan’’, ’’3anep:xkanHas’,
’yeuneHHas’’.

TpeboBanus k 1emsim cucteM APY.

CucTeMbl aBTOMaTHYECKOW MOACTPOHKA 9aCTOTHI T€TEPOINHA
(AITYT): cratnueckas; actaTuueckas. TpeGOBaHUS K IEMSIM
cucteM AIIYT.

TIK-3; [IK-4

Pagunonomexu u
YyBCTBUTEIHLHOCTD
PY

HcTounnky U Ki1accu(UKALNS TIOMEX PaaHoOTpUEMY
(BHEUTHHUX IIYMOB). XapaKTePUCTHKH aTMOC(EPHBIX,
MIPOMBIIICHHBIX M KOCMHYECKUX ITyMOB. AOCOIOTHAS |
OTHOCHTEIIbHAS IITyMOBasl TEMIIEpaTypa NIPUEMHBIX aHTEHH.
Buyrpennne nrymsl PY. Koaddunnent myma n mymosas
TeMIepaTypa IpUEMHHUKA.

MeToabl NOBBIIIEHUS IOMEXOYCTOIUUBOCTH.

OneHka yyBCTBUTENBHOCTH PY ¢ HaCTpoeHHO! aHTEHHOM, ¢
HEHACTPOEHHOI aHTEeHHOM, C MArHUTHON aHTEHHOM.
Bo3MoskHBIE MepBI NOBBILIEHHS] YyBCTBUTEILHOCTU PY.

TIK-3; [IK-4

Hudposas
nemoynsius B PY

JeMonynsauus Ha OCHOBE BbIIEICHUS KOMIIJIEKCHOM aMITUTYAbL
CHTHaJIa TIPOMEKYTOYHOH YaCTOTHI IIPH TIOMOIIH IA(POBBIX
KBaJIpaTypHBIX IpeoOpa3oBareneil.

Bsinenenne KOMIUIEKCHOH aMILTHUTY bl M3 aHAJIIOTOBOTO CHUTHANA
IPOMEXXYTOYHOM YaCTOTBL.

Brienenne KOMIUIEKCHOH aMILTHTY/BI U3 OIA(POBAHHOTO

TIK-3; [IK-4
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10

3aKIIoueHNe HpOCKTI/IpoBaHI/Ie U pacueT PV o 3aJIaHHbBIM I1OKa3aTCIIsIM

nX (QYHKIHOHAIBHBIX Y3JI0B.

PagrO3JICKTPOHHBIX CUCTEM KOCMHUYCCKUX KOMIIJICKCOB.

Ka4yecTBa C UCIOJIb30BAaHUEM COBPEMEHHOM AJIEMEHTHON 0a3bl.
MeTo1bl SKCIEPUMEHTAILHOTO HCCIIe0BaHN TapaMeTpoB PY u

HamnpaBnenus, npo0neMsl U NEPCHEKTUBBI pa3BUTH PY nns

TIK-3; [IK-4

5.3. Pa3neJibl JUCHMILUIMHBI M MEKIMCIUNJIMHAPHBIE CBA3HU ¢ 00ecneYnBAIOIMMHU (IPeAbTYyIIUMU) H
ol0ecrieYMBaeMbIMH (TMOCTETYIOIIMMHA) AUCHHUIIIMHAMHA

No HaumenoBanne o0ecieurBarOIINX No Ne paszenioB JaHHO# TUCIMILIMHBL W3 TaO.5.1,
/1 (mpeapIayIKX) 1 T KOTOPBIX HEOOXOMMO HM3ydeHHe 00eCIeunBaouX (TIPeabIayIINX) AUCIHUIUINH,
obecreunBaeMbIX (TTOCIIETYIOIHX) a TaKKe UCIO0JIb30BaHKE MOYyYeHHbIX 3HaHUH 1o qucuuniune PYCMC
JACIIATUTHE B o0ecreunBaeMbIX (IOCIEAYIONINX) TUCHUILTHHAX
11 2] 3| 4 ] 5 6 7 8 | 9 | 10
IIpeabixyniue IMCHMIIHHBI
1 Maremarunka + + + + + + + + + +
Duznka + + + + + + + + +
3 Pagnomarepuansl u + + + + + + + +
PaTHOKOMIIOHEHTHI
4 | DnexrpoHuKa + | + + + + + + + + +
5 OCHOBBI TEOpHUH LIeTICH + + + + + + + + + +
6 DNeKTpOJUHAMUKA U + + +
pacnpocTpaHeHHe PaJHOBOIIH
7 MerTtponorus u paAuou3MepeHus + + + + + +
8 PannoTexHuueckue ey ¥ CUTHAIBI + + + + + + + + + +
9 Yerpotictea CBY 1 aHTEHHBI + + +
10 | Cratuctuyeckas paIMoTeXHUKa + +
11 CXeMOTEXHHUKA aHAJIOTOBBIX + + + + + + + + + +
UIEKTPOHHBIX YCTPOICTB
12 DnekTpornpeodpa3oBaTe/bHbIC + + + + +
YCTPOHCTBA PAAMOIIEKTPOHHBIX
CpecTB
13 Hudpossie ycrpoiicTBa 1 + +
MHKPOIPOLECCOPEI
14 OCHOBBI KOMITBIOTEPHOTO + + + + +
MIPOEKTUPOBAHUS U MOJICITNPOBAHHS
PaIHOdJIEKTPOHHBIX CPEJICTB
15 PamnoaBToMarmka +
16 YcrpoiicTBa reHepupOBaHUs U + +
(OpPMHPOBaAHUSI CUTHAJIOB
17 OCHOBBI TEOPHH PATUOJIOKAIIMOHHBIX + +
CHCTEM M KOMIUICKCOB
18 | OcHoBbI TeOpHH + +
PaINOHABUTALIMOHHBIX CHCTEM U
KOMILJICKCOB
19 OCHOBBI TEOPHH PATUOCUCTEM + +
nepeaadn nHGopMaLuu
20 Kocmugeckue crcteMbt + + + +
Hocaenyomme IMCHUNITHHBI
1 OCHOBBI TEOPUU CHCTEM U + + + + + + + + +
KOMIIIEKCOB PaJHO3JIEKTPOHHON
60pHOBI
2 KocMuueckre CHCTEMBI CBSA3H + + + + + + + + + +
3 CucreMsl TI100aIBbHOTO + + + + + + + + + +
no3unuonuposanust GPS
4 AHTEHHBI KOCMUYECKHX alapaToB + + +
5 KocMmuueckue cucreMsl + + + + + + + + + +
JAUCTAHIMOHHOI'O 30HAUPOBAaHUS
6 Kocmuyeckue cuctemsl + + + + + + + + + +
PaJMOMOHUTOPHHIA
7 CucreMoTeXHUKA + + +
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5.4. CooTBeTcTBHE KOMIIETEHINH, OPMHUPYEMBIX IPU H3YYE€HUH AMCUUIIMHBI, H BUAOB 3aHATHH

Ilepeuens Buner 3anstuii DopMBbI KOHTPOJIS
KOMITETEHITHIA JIP I3 KII CP (Oemanuzayus)
TIK-3 + + + [IpoBepka «nomarmnux 3aganuit» ([3), recter u KTP Ha [13;
npoBepKa oT4yeToB 1o JIP;
TIK-4 + + + IMposepka «romamuux 3aganuit» (/13), rectst u KTP na I13;
npoBepka oT4eroB 1o JIP;

6. MeToab! U (popMbI OPraHU3ALMH 00yHEeHHS

TexH010rMN HHTEPAKTHBHOIO 00yUeHHs PH pa3HbIX (popmax 3ansaTuii (17 yac.)
Jlabopatopusie | [IpaxTnueckue Tpernur
DopMbl Jlexuuy, Macrep-
Merozsi e, paboThI, 3aHATHS, wnace, Bcero
yac. qac. ac.
MUHU-TIEKIUH, TECTHI 6 6
Pabota B KoMaHze 2 2
Pemenne cutyanimoHHBIX 3a1a4 7 7
HccnenoBarensckuii Meron 2
HToro nHTEepaKTUBHBIX 3aHATUH 6 7 17
7. JlabopaTopHble padoTsl (JIP, 17 yac.)
Ne Ne pa3nena Tpyno- dopmupyembie
n/n JHCLIATUTHHBL HanmeHoBanue 1abopaTOpHBIX paboT €MKOCTb, KOMIICTCHIIMU
n3 Tabi. 5.1 gac. (OK, TIK)
1 2 HccnenoBanne KonebaTenbHOTO KOHTYPA C 3IEKTPOHHOMN 4 [K-3; 11K-4
nepecTpoiikoit wactotsl [7].
2 2 HccnenoBanue nuana3oHHONW BXOJHOM LENH MPU Pa3IMUHBIX 4 IK-3; TIK-4
CBSI35X C HEHACTPOEHHOM anTeHHOH [8].
3 3 HUccnenoBanue 1uana3zoHHOIO CENEKTUBHOIO YCHIIUTEIS 4 IK-3; TIK-4
pamuodactotsl [8].
4 6 Hccnenosanue amruiutyiHoro nerexropa [9]. 5 IK-3; TIK-4
8. IpakTtuueckue 3ansatus (I13, 17 yac.)
No Ne paznena 3 Tpyno- DopMupyeMbIe
n/n JMCUUTUTHHBI TemaTHka MPaKTUYECKUX 3aHATHI €MKOCTb,
n3 Tab. 5.1 gac. KOMICTEHIIH
1 2 Pacyer napameTpoB napannenbHOro ¥ MOCIeI0BATENBHOTO 2 MK-3; IK-4
K0J1e0aTeIbHBIX KOHTYPOB.
2 2 Pacyer napamerpoB BL] ¢ HaCTpOEHHBIMU H HEHACTPOEHHBIMH 2 MK-3; IK-4
AHTCHHAMH.
3 2 Pacuer napamerpos YPU ¢ ¢pukcupoBanHO# HACTpOHKON 1 2 MK-3; IK-4
nuamnasonHoro YPU.
4 2 Pacuer napamerpos IT4 ¢ kBagpaTuuHoit BAX CM. 2 [1K-3; TIK-4
5 2 Pacuer napamerpos 14 ¢ nuneitHo-oManoi BAX CM. 2 [1K-3; TIK-4
6 2 Br100p mpomMexyTouHOH 4acTOTHI cynepreTepoJuHHoro PY. 2 [K-3; TIK-4
Pacuer napamerpos YIIU.
7 2 Pacuer napamerpos AJl u U/I. 2 [1K-3; TIK-4
8 3 O1eHKa 9YBCTBUTEIHHOCTH PY. 3 [1K-3; TIK-4

9. KypcoBoii npoekT - KOHTPOJIb camocTosaTeNbHO padoTsl (KIT-KCP) crynenTos ((He mpeaqycMoTpeH)

10. CamocTosiTesibHas padora (CP, 40 yac.), CP Ha noaroroBky m caauy 3x3ameHna (36 1ac.)

Ne Ne paznena Tpyno- Komnerennun Kontpons
n/n JACIUTLIAHBI Temarnka caMOCTOSTENBbHOM PabOThI €MKOCTb, (OK, TIK) BEITIOJTHEHUS PaOOTHI
u3 Taoi. 5.1 (Oemanuzayus) yac. (ompoc, TecT, IOM. 3a[aHHe
M T.IL.)
1 1-10 [IpopaboTka marepuana JI. 17 ITK-3; TIK-4 Tect KOHTPOIH
2 2,3,6 IToaroroska k JIP u 3amura OT4ETOB 110 9 IK-3; ITIK-4 3amnura OT4eTOB
BBINIOJTHEHHBIM JIP.
3 2,3,4,5,6,8 | Ilogroroska k I13 u Beimonxenue /13 mo 9 IK-3; ITIK-4 IIposepka 13
TeMaM, yKa3aHHBIM B Ta0yuIe 8.
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4 2-3,4,5,6 Iloaroroska k 3-m KTP 1o Temam, 5 IK-3; IIK-4 IIposepka KtP
yKa3aHHbBIM B Tadauue 8.
5 1-10 IloaroroBka u caada SK3aMeHa. 36 IK-3; TIK-4 DK3aMeH

11. IIpumepHasi TeMATHKAa KYPCOBBIX MPOEKTOB (KYPCOBOii MPOEKT He MPeAyCMOTPEH)

12. PeliTuHrOBasi CHCTEMA JIUIA OLIEHKHU YCIIEBA€MOCTH CTY/IEHTOB

Tabauna 12.1. bayutbHBIE OIIEHKY TS JIeMeHTOoB KoHTpoys JI, JIP, 113

MakcumanbHbII MaxcHmais HbIi
. MakcumaabHbIA 6asut 3a mepuo.I Bceero 3a
DOneMeHTHl yaeOHO! IeSTeIbHOCTH Gan na 1-yio KT 0aut 3a mepuox wescty 2KT 1 Ha cenect
mexay 1KT u 2KT p
KOHEIl ceMecTpa
Hocemenue JI 4 3 3 10
ITocemenue 113 2 2 2 6
Brimosnenue padot no 113 6 6 6 18
KomrmoneHT cBoeBpeMeHHoCTH 110 13 2 2 2 6
ITocemenue JIP 2 2 4
BeimosiHeHue 1 3amuTa ot4eToB 1o JIP 10 10 20
KomrmoHeHT cBoeBpeMeHHOCTH 110 JIP 6 3 3 6
Hroro 3a nepuoja (Mmakc.) 14 28 28 70
Crnaua sk3aMeHa (Makc.) 30
HapacramomuMm uTorom (Makc.) 14 42 70 100
Taoauna 12.2. Ilepecuer 6a110B B o1ieHKH 32 KOHTposbHBIE TOUYKH (KT)
BaJjuibl Ha 1aTy KOHTPOJILHOM TOYKH Onenka

> 90 % ot MakcuManbHOM cymMmbl OayutoB Ha gaty KT 5

Ot 70% 10 89% ot MakcuMalibHOI cymMbl OayutoB Ha naty KT 4

Ot 60% 10 69% oT MakcuMalIbHOI cymMMbl OayutoB Ha naty KT 3

< 60 % oT MakcHMaJIbHOI cyMMBbI OaiutoB Ha naty KT 2

Taoauna 12.3. Tlepecuet cymmbl 0aIIOB B TPAIMIIMOHHYIO U MEKAYHAPOTHYIO OLICHKY
Ouenka (FOC) Hrorosasi cymma 6a/1J10B, yYMTbIBaeT yCIELIHO Ouenka (ECTS)

CIAHHBIN YK3aMeH

5 (OTIUYHO),

90 - 100 A (oTIU4YHO)
(3a4TeHO)
85 -89 B (ouenp xoporo)
4 (xopomo), 75 -84 C (xopomio)
(3a4TeHo) 20-74
3 (YOOBIETBOPUTEINHHO), 65 - 69 D (ynosnetsopurensHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEYHOBJIETBOPUTEIHHO),

F (HeymoBIIETBOPHUTEIHHO
(He 3auTeHO) Hu:xe 60 6ai108 (eyn P )

13. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTieYeHne TUCIHTIIMHbI
13.1. Ocnosénasn numepamypa

1. Ilymxapes B.Il. YcrpoiictBa npuema u 00pabOTKH cHTHalioB: YueOHOe mocoOue. [DneKTpoHHBIH pecypc] —
Tomck: ToMmck. TOC. YH-T CHCTeM yIpaBlieHHs W pajauodnektponuku, 2012. — 201 c. — Pexum pocryna:
http://edu.tusur.ru/training/publications/1519.

13.2. /lonoanumenvuasn numepamypa

2. Onmmyk A.I'. u np. Paguonpuemnsle ycTpoiicTBa: YuebHoe mocobue ajist By3oB. — Munck: HoBoe 3HaHme,

2006. - 240 c. (54 x3.).

[Manmuxkos B.B. Paguonpuemnusie yctpoiictsa. - M.: Paguo u cBsa3p, 1984. — 392 c. (63 3k3.).

4. Menuxos C.B. Ananorosoe u nupoBoe paguosemanue: YueoHoe mocodue [DnekTpoHHbli pecypce]. Uznanue
TpeThe, ucnpasjicHHoe. — ToMck: TOMCKHUI TOC. YH-T CUCTEM YIPaBICHHS U paauodiekTporuku, 2015, — 233 c.
— Pesxum goctyma: https://edu.tusur.ru/publications/5457.

w

CornacoeaHa Ha noptane Ne 5839


http://edu.tusur.ru/training/publications/1519

10
13.3. Yueono-memoouuecxkue nocoous (YMII) u npozpammnoe obecneuenue

13.3.1. YMII 0ns I13 u CP npu noozomoeke Kk Hum

5. Memuxos C.B., Ilymxkapes B.Il., Sxymesuu I'"H. Paauonpuemusie yctpoiictBa: COOpHUK 3amady H
yIopaxHeHUH [DneKTpoHHbIN pecypc]. — Tomck: ToMckuil TOC. YH-T CUCTEM YIIPABICHUS U PAIUOICKTPOHUKH,
2015. — 94 c. — Pexxum noctyna: https://edu.tusur.ru/publications/4939.

6. Komorpusos B.A., Menuxos C.B. CamocrosrensHas paboTa CTyJeHTa TpPU HW3YYCHUH JIHCIUTLTHH
MaTeMaTHYeCKO-eCTECTBEHHOHAYYHOTO, 00menpodeccuoHanbHOro  (MpoeCCHOHANIBHOr0), CHENUAIBHOTO
[UKIIOB [DNEKTPOHHBIA pecypc|: Y4eOHO-METOaMIecKoe MOCOOHe MO CaMOCTOSATENbHON padore. — Tomck:
ToMckuii roc. YH-T CHCTEM yHpaBieHUs u paguodnektponukn, 2012. — 9c. — Pexum pocryma:
http://edu.tusur.ru/training/publications/1845.

13.3.2. YMII ona JIP u CP npu noozomoeKe K HUM U HANUCAHUA OMYEN08

7. Ilymxkapes B.II. HccnenoBanue kone0aTenbHOTO KOHTYpPa C AJIEKTPOHHOM MEpecTpoiKoil 4acToTel: YueOHO-
METOJIMYECKOe Moco0ue 1o JiabopaTopHoii padboTe B koMibloTepHOH cpeae QUCS [DnekTpoHHBIN pecypc]. —
Tomck, ToMCKHI1 TOC. YH-T CHUCTEM YyHpaBieHUS U paguodnekTponuku, 2012. — 25c¢. — Pexxum goctyna:
http://edu.tusur.ru/publications/1575.

8. Ilymxkapér B.II. Pagnonpuemnsie ycrpoiictBa: MccinenoBaHue AMAna3oHHOTO MPECENEKTOpa MPH Pa3THIHBIX
CBS3SIX C HEHACTPOCHHOW aHTEHHOW: MeETOIMYecKHe YyKa3aHHs 10 BBIMOJHCHUIO JIA0OOPATOPHBIX padboT
[DnexTponnblit pecype]. — Tomck: ToMckuii roc. yH-T CHCTeM yrpaBlieHHs U paanodiekTponuku, 2016. — 39 c.
— Pexxum noctyma: https://edu.tusur.ru/publications/6534.

9. Ilymkapes B.I1. MccnenoBanue aMImuTyAHOTO JeTeKTopa: Y4eOHO-METOIUIECKoe MocoOue 1o J1abopaTOPHOM
pabote [DnexTpoHHbIH pecypc]. — Tomck, ToMckuii Toc. YH-T CHCTEM YNPaBIeHHUS U PAAUOIEKTPOHUKH, 2012.
— 25 ¢. — Pexxum nmoctyma: http://edu.tusur.ru/training/publications/1622.

10. MenuxoB C.B., Ilymkapes B.I1., XKemnepckas C.I1. Pagmonpuemusie ycTpoiicTBa: YUeOHO-METOAHYECKOE
nocobue 1O JTa0OpaTOPHBIM 3aHITHUSAM U CAMOCTOSITENBbHOW paboTe Ui CTYACHTOB pPaJnOTEXHUYECKUX
crenuanpHocTel  [OnekTpoHHbI pecypc]. — Tomck, Tomckuii roc. yH-T CHCTEM YOpaBICHUS U
paarossekTponuku, 2012. — 74 ¢. — Pexxum noctyma: http://edu.tusur.ru/publications/2015.

13.3.3. [IporpamMmmHoe odecnievenne

1. MatLab 6.5.
2. MatLab 7.0.
3. Microsoft Word.

14. MaTepuanbHO-TEXHUYECKOEe o0ecnedeHne TUCHMIJIMHBI: KOMIBIOTepHEIH Kiace (aya. 427 PK) — cepsep,
7 II9BM; JlaGopartopus I'TIO (ayxn. 414a PK) — cepsep, 6 IIDBM.

15. MeToauueckue peKOMEHAANMHU M0 OPraHU3ANUH U3yYeHUs TUCIUILTHHBI: TIOCEIIeHNE BCEX TIAHOBBIX
3aHATHH W KOHCYJIBTAINI; CHCTEMAaTHIeCKOE BEITIOJHEHUE 3aJaHU.

16. KoHTpoJibHbIe BONPOCHI /151 IPOBEPKU 3HAHMIA, BXOASILIHE B IK3aMeHALHOHHbIe OUJIeThI (TIPUBEICHBI
takxe B [Ipunoxxennn k ganHo# padoueit mporpamme (POHJ OLNEHOYHBIX CPEACTB 10 YYEBHOU
JUCHHUITIJIMHE «YcTpoiicTBa NpuemMa U nNpeodpa3’oBaHusi CUTHAJIOBY).

1. Ha3sHaueHWe U OCHOBHBIC XapaKTEPUCTHKH paguonpHeMHBIX ycTpoictB (PY). CrpykrypHble cxembl PV, unx
JIOCTOMHCTBA W HENOCTATKW (JIETEKTOPHBIA MPHEMHHUK, NPSIMOTO YCWICHHUS, CYINEpreTepouH, MPsSMOro
npeoOpa3oBaHusl, pETCHEPATHBHEINH, CBEPXPEreHePaTHBHBIN ).

2. DKBHMBAJICHTHBIC CXEMBI, MMapaMeTPbl U CBOMCTBAa OTKPBHITHIX HEHACTPOCHHBIX W HACTPOSHHBIX MPHEMHBIX aHTEHH,
PaMOYHBIX U GEPPUTOBBIX MPUEMHBIX aHTCHH.

3. Haznauenwue Bxomuoi neru (BLI) PY. Tpedosanus ko BLl PY. Cxemsr BL] ¢ HeHacTpoenHo# anTenHor. Cxemsl BI ¢
HACTPOCHHOW AaHTCHHOW. OJeKTpoHHAas mepectpoiika BILI, cxeMmbl, ycioBus mis BBIOOpa DIEMEHTOB CXEM.
Ocob6ennoctu BII npuemuunkos quamazonos YBY u CBY.

4. BIl ¢ eMKOCTHO# CBS3BIO C HEHACTPOCHHOH aHTeHHOH. Koadduuument nuamaszona. l3mMeHeHHWe pe30HAHCHOTO
koddduimenTa nepeaun Ipu nepecTporike. BeIOOp BETMYUHBI eMKOCTH CBsi3u. V30upaTenpHOCTh. JJOCTOMHCTBA U
HEJO0CTaTKHU.
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5. BLl ¢ MHIYKTHBHON CBSI3bI0 C HEHACTPOSHHON aHTEHHOW. PeXHMMBI «yKOPOYEHHOH aHTEHHBD» U «yAJIUHEHHOM
anTeHHb». Koaddunuent nuanazona. M3MeHeHne pe3oHaHCHOTO Kod(QuIMEHTa Nepeqayd INpH IepecTporKe.
Br16op BenmunHb cBsi3u aHTeHHBI co BLI. M30upaTtenbHOCTh. JIOCTOMHCTBA M HEIOCTATKH.

6. BII c koMOMHMPOBAHHOH CBS3BIO ¢ HEHACTPOCHHOH aHTeHHOU. Koaddunument nuanazona. M3MeHeHne pe30HaHCHOTO
ko3(duimenTa mepenaun mpu mnepectpoiike. BpliOop BenuuuHBI CBsI3M aHTeHHbl co BII. 30upaTtenbHOCTS.
JlocTomHCTBA M HETOCTATKH.

7. BIL] ¢ marautHOW aHTeHHOH. KoaddunmeHT muamnasoHa. BpiOOp BenWUYWHBI CBS3M aHTEHHBI C TOCICIYIOIUM
KackaJioM. V3MeHeHne pe3oHaHCHOTO K03((HUIMeHTa Iepeiadn IpH repecTpoiike. M3ouparensHocTs. JJocTonHCTBA
Y HEI0CTaTKH.

8. BII mpu HacTpoeHHO# aHTeHHE. Y cnoBus cornacoBanus BII ¢ anrennoi. [TapameTp cornacoBanms. KoaddunueHTs
nepenauu Bl o HanpspkeHUIO U 1o MOITHOCTH. M30UpaTebHOCTb.

9. Ha3HaueHne W OCHOBHBle TIOKa3arenu ycwiaurens paanodactotel (YPY). Cxema mnepecrpamBaemoro YPY,
Ha3Ha4YCHHE JJIEMEHTOB. DJIEKTpOHHAs TepecTpoiika YPY. M3MeHeHue pe3oHaHCHOTO KO3 UIMEHTa Mepeadn Ipu
nepecrpoiike. M30uparenbHOCTh. OUIBTPHI TUIIA «IBIPKa», «IPOOKa», UX Ha3HaYCHHE.

10. HenepectpanBaemslii YPUY B pexknMe coriacoBaHus ¢ Harpy3kou. Y ciioBus corylacoBanus. [lapamerp coriacoBaHusl.
KoaddunueHnTs! iepeadu mo HanpspKeHUIO U 110 MOIITHOCTH. M30UpaTeIbHOCTb.

11.TTapa3uTHbIe 0OpaTHBIE CBA3M B YPU, Mephl 0 yMEHBIIICHUIO WX BIUSAHUSA. Y CIIOBHUS Niepexoza pe3oHancHoro YPY B
PEXUM TeHepaluy HapasuTHBIX KojeOaHuil. Y cToituuBslil ko3¢ ¢unment ycunenus YPY npu aeiicTBuu BHYTpeHHEH
oOpatHo¥ cBs3u. HelTpanmu3zamus BHyTpeHHeH 00paTHO# cBsi3n B YPU.

12. AmmmmutynHas  (kosneOaTenbHas) XapaKTepUCTHKA PE30HAHCHOTO Kackana. MckaxkeHwe (opMbl orudaromiei
aAMIUTUTYTHO-MOAyIupoBaHHoro curHana (AM-curnama) B YPYU. Kosdduuuent rapmoHuk. Mepsl s €ro
YMEHbLIEHUS.

13.bnokupoBanue (3abutme) curHana B YPU. IlepekpectHpie uckaxenus B YPU. Bsaumuas wmomyssmms
(uaTepmonynsaius) B YPY. Bropuunast momyssiust B YPU. Meps! U1 X YMEHBIIECHUS.

14.Ha3naueHue, MecTO B MPHEMHHKE, COCTAB M IOKazaTenau npeodpasosaress yacToTel (ITH). Cxemsr 114, HazHaueHue
3JIEMEHTOB.

15.CnexTpanbHbIi  COCTaB  BBIXOJHOTO TOKa oOJHOHampaBleHHoro cmecurens (CM), aMIUIUTyasl  TOKOB
KOMOMHALMOHHBIX 4acTOT. KpyTnsHa npeobpa3oBaHus.

16.YacrtoTHass XapaKTepUCTHKa M KaHaJdbl MOOOYHOro mnpueMma JmHeiHoro ITY. Mepbl mo uX OCIIabJICHHIO.
[IpeoOpa3oBaHye YacTOTHI ¢ UHBEPCUEH U 0€3 HHBEPCHHU CIICKTPA.

17.Kanains! mo6ogHoro npuema HenuHerHoro ITH. Mepsl o ux ocnabieHnto. OcoOeHHOCTh KaHaIa MOOOYHOTO pHeMa
¢ gacroroi (fc+fp / 2).

18.Vckaxxenust Gopmbl orubaromnieii AM-curHana, OJOKHpoBaHWE (3a0WTHE), TEPEKPECTHBIC WCKAKCHUS, B3anMHas
MOYJISIIUS (MHTEPMOYJISILINS ), BTOpUYHAst Moay iy B [TU. Mepsl 1o ux ocnabieHuto.

19.Crnoxnbie cxemsl [IU u MeTon ompeneneHus] CIEKTPaJbHOTO COCTaBa WX BBEIXOJHOTO TOKAa HA OCHOBE CTEIIEHHOTO
psna. CBoiicTBa ciioxHbIX cxem [14.

20.Bribop pexuma pabotel cmecurens (CM) mpu mnuHeitHo-nmomanoit BAX. Bribop pexuma padorst CM mpu
kBazparuyHoi BAX.

21.TpeboBanuss K TeTepoAMHAM TPHEMHHUKOB. CHoOCOOBI oOecreueHHs CTaOMIBHOCTH YacTOTHI TETEPOIIHA.
IlepecTpanBaemble CHHTE3aTOPHI YACTOT.

22.HeobXx0oIuMOCTh 1 CITOCOOBI COTIPSKEHUST HACTPOEK MPECENIEKTOpa U reTepoInHa IPUEMHHUKA.

23.Bpi00Op MPOMEKYTOYHOH YacCTOTHI CYNEPreTepOJMHA, HMCXOAS W3 YCIOBUH oOecreueHUs M30UpaTeIbHOCTEH 110
3epKaJbHOMY U COCEIHUM KaHajlaM.

24.Y cnoBusi, IPUBOAAIINE K HEOOXOAMMOCTH JBOWHOTO MPEe0Opa30OBaHMs YacTOTHl B CYNEPreTepOAMHHOM MPUEMHHUKE.
CrpykTypHasi cxema IpHEMHHKA C JABOMHBIM IpeoOpa3oBaHHeM YacToThl. Hambonee omacHple KaHAIBI MOOOYHOTO
IpreMa CynepreTepo/IiHa ¢ IBOHHBIM IIPe00pa30OBaHUEM YaCcTOTHI.

25.Haznauenue, moKa3aTelH, CXeMBl ycrnTesel npomMexxyToanoi yactotsl (YIIU). Cxema u cBoiictBa YITU-1 (YIIY ¢
OJTMHOYHBIMH HACTPOCHHBIMU B pe30HAHC KOoHTypamu). Koaddumuent npsmoyronpHocTH. OYHKINSA pacIIupEHHUs
nosiockl. GUKTUBHOE €AMHUYHOE ycuieHue. OyHKUMSA yCWIIEHUs. YCUIUTENbHbIe CBOMCTBa m-kackagHoro YITY-1
MIPY Pa3IMYHBIX BEJIMYUHAX PUKTUBHOTO €IMHUYIHOTO YCHIICHHSI.

26.CxeMBI 1 CpaBHHUTEINIFHBIE CBOWCTBA MO M30upaTensHOCTH U yemnenuoo YITU-1, VIIY-2, YITU-3, VIIY-4.

27.CTpyKTypHBIE CXEMBI MPUEMHUKOB C (QHIBTpaMu cocpenorodeHHor uzdmparenbHocTH (cenekimu) OCU (DCC).
®CHU Ha ocHoBe LC-anementoB. OnexkrpoMexanundeckue OCH. Ilvezoxepamuueckue ®CHU. Ksapuessie OCH.
[TAB-¢unsTps!. Ux cBoiicTaa.

28.HaznaueHue, 1moka3areiny aMIDIUTYIHBIX AeTeKTOpoB (A/]), ocHOBHBIE cxeMbl AJ] Ha MOIXYIIPOBOTHUKOBBIX THOIAX
(nocnenoparenbubiit AJl, mapamnensusii AL, AJl ¢ yaBoeHHeM BBIXOAHOTO HampsbkeHus). [lapameTpbl AHOAHOTO
AJl B pexxuMme cnabbIX CUTHAIIOB (B KBaJIPaTUYHOM PEXKUME PaOOThI).

29.¥YcnoBus asi o0OecriedeHus JIMHEHHOro peskuMma pabotel muomnoro AJl. YpaBHenume AJl. Yrom OTCeYkH U ero
Haxoxaenue. Kospdunuent nepenaun nuneitnoro A/l

30.BxogHoe compoTtuBieHne AHOAHBIX AJl (TOCIEnOBaTENBHOTO, MAapajUIeIbHOTO, C YABOCHHEM BBIXOIHOTO
Hanpspkenus). Koaddunument dunprpamun AJl. Cioco0sr yBenmdeHus: Ko puiuenTa GuiibTpariH.
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31. JIuHelHbIe NCKAXKEHUSI CUTHATIA MOIYJISIMY B AUOTHOM TuHeWHOM AJl. YcmoBus A o6ecneueHus X JOIMyCTUMOTO
YPOBHS.

32.Henuneitnple uckaxkeHus orudaromerd AM-curHana B auogHom AJl 3a cyer HenumHedHoctn BAX nuona.
HenuHelinple uckaxkenus orubaromieii AM-curHaia 3a c4eT WHEPIUOHHOCTH HArpy3KH (MCKaXXSHUS BUIA «ITHJIA»).
Henuueiinsle uckaxenuss AM-curnana B auomHoM A/l 3a cueT mepexoqHOW Lemu (MCKaKCHHS BHAA «OTCEUKay).
YcnoBus s ob6ecrieYeHnst OTCYTCTBHS HEJTMHEHHBIX HCKAKEHHM.

33.CxemMa u CBOMCTBA reTEPOAMHHOTO JETEKTOPA.

34.Cxema u cBoiicTBa HebamancHoro ¢azooro (cuuxponHoro) nerekropa (®J1). Cxema u coiicta 6anancHoro OJI.

35.Cxema, mpuHIUN pabOTHI, JOCTOMHCTBA M HEJIOCTATKM HEOAJAaHCHOTO M OaJIaHCHOTO YaCTOTHO-aMIUTHTYIHBIX
4acTOTHBIX gAeTekTopoB (U/JI).

36. [IpuHIMnuanbpHas cxema, NMPUHIUI paboThl, JOCTOMHCTBA M HEJOCTATKH HEe0aJaHCHOTO M OAlaHCHOTO YacCTOTHO-
¢azossix U/I.

37.Cxema, IpUHIMIT PabOTHI, JOCTOWHCTBA U HEIOCTATKH UMITYJIbCHO-CYETHOTO YacTOTHOTO neTekTopa (U/1).

38.Peaxuus YJ| Ha rapmMoHuueckyro momexy. Peakims U/l Ha daykryanuonHyro momexy. [IpenpickaxeHns cuUrHaia
MOJAYJSLUU B NepeAaTyiKe Npu 4acToTHOM Moayisiuuu (UM) u ux uens. KomneHncanus npeapiCKaXeHUH CUrHaia
MOJIYJISIIUH B IPUEMHHUKE.

39. Umntynbenbiii getextop (MJI). BpeMst ycTaHOBIIECHHS W BpeMSI CITajia TIEPEXOIHON XapaKTePUCTHKH.

40.TTukossiit gerexrop (I1M1). VenoBre MMKOBOTO peskuMa paboTHI.

41.Ha3HaueHue, CTPYKTypHas cXeMa M IPHHIUI pabOTBl acTaTHUECKONW CHCTEMBI aBTOMATHYECKOH ITOACTPOUKH
yactoThl rerepoauna (AITUI") cyneprerepoaunHoro nprueMHnka. TpeboBanus k 6iokam cuctembl AITUI. Vcinosus,
IpU KOTOPBIX BO3HUKAeT HeoOxoaumocTh mpumeHeHuss YIIT B nemu obpatHod cBsisum cuctembl AITYI.
Koadpunuent aronoactpoiiku. [lonoca ynepxanus, moxoca 3axBara.

42.HaznaueHnue u cTpykTypHas cxema PY ¢ cucremamu APY «Hazany: npoctas APY, 3anepkannas APY, ycunennas
APY. TpeOopanus k Omokam cuctemMbl APY. Umncno kackafoB NpPUEMHMKA, KOTOpble HEOOXOIMMO OXBATUTh
cuctemoii APY. YcmoBus, pu KOTOPBIX BO3HHKAET HEOOXOIMMOCTH NPHMEHEHHS YCHIIMTENS MOCTOSHHOTO TOKa
(VIIT) B menu oOpaTHO¥ cBsI3U cucTeMbl APY.

43.TloMexu ¥ IIyMBl Pa3IMYHBIX YaCTOTHBIX AMAIIa30HOB (aTMOC(EpHBIe, HHIYyCTpHANIbHBIe, KocMudeckue). [TlaccuBHbIe
noMexu. lllymoBast momoca 4YacTOTHO-U30MpaTenbHOM cucTeMbl. HomuHampHass MOIIHOCTh TEIIOBOTO IIIyMa.
Koadpdunuent myma W IIrymoBas TeMmIepaTypa YeTHIPEXIOMOCHWKA. Kod((uIMeHT niyma NacCHBHOH IICTIH.
[IIymoBas TemiiepaTypa NprueMHOi aHTeHHBI. OTHOCHUTENIbHASI ITyMOBAasi TEMIIEPATypa IPUEMHON aHTCHHBI.

44.0OueHKa YyBCTBUTEIBHOCTH PaJIHUONPUEMHOT0 YCTPOMCTBA C HACTPOCHHOW aHTEHHOH. DaKTOPBI, OT KOTOPBIX 3aBUCHT
YYBCTBHUTEILHOCTh IPUEMHUKA. BO3MOKHBIE TIyTH HOBBIIICHHUS YyBCTBUTEIEHOCTH.

45.1TudpoBasi neMOYJANMST IMyTEM BBIJEICHUS KOMIUIEKCHOM aMIUIMTYIBI CUTHajla MPOMEXKYTOYHOH YacTOTHI
KBaJpaTypHBIM IIPeoOpa3oBaHUEM.

17. TunoBble 321244 VI NPAKTHYECKUX 3aHATHI: npuBeaeHsl B [Ipunoxxennn k ganHO# pabodelt mporpaMme

(POHJI OIEHOYHBIX CPEJACTB IO YYEBHOHM JUCHUILJIMHE «YcrpoiicTBa mnpueMa W
npeodpa3oBaHus CHTHAJIOBY). [0JHBIM KOMIUICKT 3a/1a4 JIJIsl IPAaKTHYECKUX 3aHATHH cM. B [5].
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IIpuioxenune k padoyeii nporpamme
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" " 2017 r.

®OHJI OHEHOYHBIX CPEJCTB 110 YYEBHOHN JUCIUIIJIMHE
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HanpagjeHue MOAroTOBKH (CHENHAIBHOCTD):
11.05.01 — «Paguod1eKTPOHHBIE CUCTEMbI H KOMILIEKCHD)

Cneunmnajan3anuu:

Paano10kanMoOHHbIE CHCTEMBI H KOMILIIEKCHI
PaguodnekTpoHHbIE CCTEMBI Mepenaun nHGopManuu;
PaguodekTpoHHBIE CHCTEMbI KOCMUYECKUX KOMILIEKCOB
®opma 00y4yeHHsA: OUHAS

®akyabrer: PTO (pagnorexHu4ecKkuii)
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1 Beenenmne

®onpx oneHouHBIX cpeactB (POC) apnsercs MpuiIokKeHneM K pabodeil mporpaMme AUCIUILINHEI «Y CTPONUCTBA IpHeMa
n npeobpazoBanus curranoB» (YIIIIC) u mpexacraBnsier coOoil COBOKYNHOCTh KOHTPOJIBHO-H3MEPUTEIBHBIX MaTEpPHAIIOB
(TMnoBble 3amaudl (3ahaHus), KOHTPOJIbHBIE PabOTHI, TECTHI M Ap.) ¥ METOJOB MX HCIIOJIb30BAaHUS, NpeIHa3HAYEHHBIX IS
N3MEPEHNUS YPOBHS JIOCTIIKEHHUS CTYJEHTOM YCTAaHOBJICHHBIX PE3YJIbTATOB O0YUYEHHS.

@®OC 1o AMCHMIUIMHE HCIOJIB3YeTCsT NMPU MPOBEACHUM TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M IPOMEKYTOYHOMH
aTTeCTaIlMU CTYICHTOB.

[lepeueHpb 3aKpeIUICHHBIX 32 IUCHUIUIMHOW KOMIIETEHIIMH MTpHUBeieH B Tabuuie 1.

Tabéauua 1 — IlepeyeHb 3aKpenieHHbIX 32 THCHUIJIMHON KOMIeTeH Ui

Kon @opmyMpoBKa Otansl GOPMUPOBAHUS KOMIIETEeHIIUH
KOMIeTeHIuH
K-3 CrocoOHOCTh Jonsicen 3nameo:
OCYIIIECTBIISTH ® [IPHUHLUIEI PaOOTHI PAIHONPHEMHBIX y3JI0B, OJIOKOB U
MIPOEKTHPOBAHNE YCTPONCTB M IIOHUMATh (PU3NUECKUE TPOLIECCHI,
KOHCTPYKLUH MPOUCXOAIINE B HUX; 00 HCKAKEHUAX HENPEPBIBHBIX H
NEKTPOHHBIX CPEACTB C JMCKPETHBIX CUTHAJIOB P IPOXOXKICHUH PaTHOTPaKTa
NpUMEHEHHEM MIPUEMHUKA, O BUJIaX TIOMEX PaAMONIPHEMY H METOJax
coBpemeHHbIX CAIIP u MOBBIIICHUS TOMEXOYCTOHYHUBOCTH MpreMa HH(OpMaIu, 00
MMaKCTOB IPUKIIAIHBIX 0COOEHHOCTSIX PaAHOIPUEMHBIX YCTPOICTB Pa3IMUHOIO
porpamMm Ha3HA4YCHUSI.
Honocen ymemn:
® TPUMEHSTH HAa NPaKTHKE METOJIbI aHaJIM3a U pacyera
OCHOBHBIX (D)YHKIIMOHAIBHBIX Y3JIOB PaJUONPUEMHBIX
YCTPOMCTB; pa3pabaTbiBaTh U 00OCHOBHIBATH
COOTBETCTBYIOIIUE TEXHUYECKOMY 3aaHUI0 U COBPEMEHHOMY
IK-4 CriocoGHoCTb BBIGHpATH YPOBHIO Pa3BUTHUSI TEOPUU U TEXHUKH CTPYKTYPHBIE U
ONTHMAJIbHBIC IPOCKTHBIC MIPUHITUITHATIBHBIE CXEMBI PATUONIPUEMHBIX Y3JIOB H YCTPOHCTB
PCHICHM: Ha BCEX 3Tanax C YYETOM UX MECTa B CUCTEMAax PaIHOCBSI3H U PAHOI0CTYIIA,
IIPOEKTHOIO Ipoliecca YCIIOBHI WX 3KCILTyaTalllH, BKIIOYas TPeOOBAaHUS SKOHOMHUKH,

OXpaHBbI TPYyJla U OKPY’KaIOIIeN Cpebl, S)prOHOMUKA U
TEXHUIECKOH 3CTETUKH; BEIOMPATh 3JIEMEHTHYIO 0a3y C
y4eToM TpeOOBaHUH MUHUATIOPU3AINH, HaIe)KHOCTH,
3JIEKTPOMArHUTHON COBMECTUMOCTH, TEXHOJIOTHIHOCTH,
PEMOHTOIIPUTOAHOCTH, YA0OCTBA 3KCIITyaTalluy U
9KOHOMHUUECKO# 3()PEKTUBHOCTH; OCYILECTBIISAThH
CXEMOTEXHHYECKOE MPOSKTUPOBAHNE pa3padaThIBaeMbIX
PaAMONpPHEMHBIX Y3JI0B M yCTPOUCTB, BKIIIOYAs Pacyer
JJIEMEHTOB IPUHIMIHAIBHBIX CXEM U TEXHHYECKHUX
MoKa3aTelel, CTPEMACh K UX TEXHHUKO-I)KOHOMHYECKON
ONTUMU3ALMHU; TPOBOAUTH HATYPHBIN SKCIIEPUMEHT IO
HM3MEPEHUI0 OCHOBHBIX MOKa3aTeNel U XapaKTepUCTUK
paloNpPHEMHHUKOB M UX (PYHKIIMOHAIBHBIX Y3JI0B.

Honocen enaoems:

¢ [IEPBUYHBIMH HABBIKAMHU HACTPOMKH U PETyIUPOBKH
PaAMOTIPHEMHOM amapaTypsl MPH IPOU3BOJICTBE, YCTAHOBKE
Y TEXHHYECKON IKCILTyaTallHH.

2 Peanmn3zanus kKoMneTeHI Ui

2.1 Kommnerenmus IIK-3: CnocodHOCTH OCYIIECTBISITH MPOEKTHPOBAHNE KOHCTPYKIIHIA YJIeKTPOHHBIX CPEICTB
¢ npumeHenneM coBpeMeHHbIX CAIIP u nakeToB NpUK/IaJHBIX IPOrpaMM

Jns GopmupoBaHMs KOMIETEHIMM HEOOXOANMO OCYIIECTBHUTH DS OTaroB. JTarbl (JOPMUPOBAHUS KOMIICTEHIIHH,
NIPUMEHSIEMBbIE ISl TOTO BUJIBI 3aHSATHH U HCIIOJIb3yEMbIE CPECTBA OLICHUBAHUS IPE/ICTABIICHBI B TA0IHLE 2.
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Ta6auua 2— Iranbl (l)Ole/l]JOBaHPlS[ KOMIICTCHIIMM U UCIIOJIb3yEeMbl¢ CPEICTBA OLICHUBAHUSA

Cocras 3HarThb YMmerhb

Baagerp

3HaTh IPUEMEI
pa3paboTKU CTPYKTYPHBIX
1 QYHKIMOHATBHBIX CXeM
PaaHO3IeKTPOHHBIX
CHCTEM U KOMIUICKCOB, a
TaKKe MPUHIUITNAIBHBIX
CXEM PaJH03JIeKTPOHHBIX

YMeTh u3ydath NpUEMbI
pa3paboTKU CTPYKTYpPHBIX
1 (pyHKINOHAIBHBIX CXEM
PanuodIeKTPOHHBIX
CHCTEM M KOMIUIEKCOB, a
TaKKe MPUHIMITUATIBHBIX
CXEM PaJHO3JIEKTPOHHBIX

Bnagets HaBBIKAMU
pa3paboOTKH CTPYKTYPHBIX
1 (pyHKIMOHAIBHBIX CXEM
PaIro3IEKTPOHHBIX
CHCTEM U KOMIIJIEKCOB, a
TaKKe TPUHIUITUAIBHBIX
CXEM PaJHO03JIEKTPOHHBIX

Coaep:xaHue dTanoB

YCTPOUCTB YCTPOUCTB YCTpOICTB
e JlaGoparopHsbie
Jlexuun patop
paboTsl
IIpaxtuueckue
. e BrpinosHeHue JlabopaTopHbie
Buasl 3ansTuii 3aHATH
JIOMAITHETO 3a1aHus paboThI
I'pynnoseie
e CamocrodarenbHast
KOHCYJIbTallu!
paboTa CTyIeHTOB
e Odopmienue
Tect bop
OTYETHOCTH U 3allKTa
KontponsHas padora 3amuTa 1a00paTOPHBIX
Hcnonb3yemble cpeacTBa mabopaTOPHBIX padboT
BerlnonsaeHue pabot
OLleHUBAHUSA e  Odopmienune u
JIOMAILHETO 3aJaHus DK3aMeH

3aliyuTa JOMalIHEro
3alaHuA

e JK3aMeH

OO1Me XapakTepUCTHUKH IMOKa3aTelieil U KPUTEPUEB OLCHUBAHMS KOMIICTCHIIMM HA BCEX JTamax MPHUBEACHBI B
Tabnuie 3.

Taéauna 3 — O0mue xapakKTepUCTHKH MOKAa3aTeliell H KPUTepHEB OLEHHBAHUSA KOMIIETEeHIHH 110 3Tanam

IHoka3aTenu u KpUTEpPUU 3HaTh Ymern

Baagern

ObnanaeT hakKTHICCKUMU H
TEOPETHYSCKUMH 3HAHUSIMH
B TIpejieNiaX u3y4aeMoi
00J1aCTH C TOHNMAaHHEM
IpaHuUI] IPUMEHUMOCTH

Obnazaer quana3zoHoOM
MPaKTHYECKUX YMEHHH,
TpeOyeMBIX IJIsl Pa3BUTHS
TBOPYECKHX PEILCHUI,
abcTparupoBaHuUs MPOOIIEM

KoHnTpomupyet padory,
HPOBOJIUT OLICHKY,
COBEpILCHCTBYET AeHCTBHS
paboThI

OranvHo
(BbICOKMII yPOBEHb)

Beper oTBeTCTBEHHOCTH 32
3aBepIICHHE 33124 B
HCCJIeJOBAaHNH,
IIpUCHIOCabINBAET CBOE
MMOBCACHUC K
00CTOATETLCTBAM B
pemeHnn npobieM

OO6namaeT qUama3oHOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMbIX JIJIsl pEelICHUS
oTpeieIeHHBIX TPOOJIEM B
001aCTH UCCIIETOBAHUS

3naeT (paKThl, IPUHITHUIIEI,
MIPOLIECCHI, OOIIHE MOHSITHS
B IIpeJieNiax nu3yyaeMoun
obnacTu

Xopowmo
(6a30BbIii ypOBEHb)

OO0magaeT OCHOBHBIMUA
YMEHUSMH, TPEOyEeMBIMH IS
BBITIOJIHEHUSI TIPOCTHIX 33134

Oo0iamaer 6a30BBIMH
OOIIUMH 3HAHUSIMHA

YaoBiaerBopuTebLHO
(IIOpOroBbIii YPOBEHB)

Paboraer npu npssmom
HaOJIIO e HU U

q)OpMyJ'H/IpOBKa MoKa3zaTejed u KPUTCPUECB OLICHUBAHUA )IaHHOﬁ KOMIICTCHIINU IPHUBECACHA B Ta6m/1ue 4.

Taﬁ.lmua 4 —Tloka3arejau u KPUTEPHUH ONCHUBAHUSA KOMIIETCHIIHH HA 3Tanax

Ilokazarenu u KpUTEpUU 3HaThb Ymernb

Baanern

3HaeT Bce NpHUeMbI YMeer ObICTPO U3ydaTh CB00OOIHO BlIaiceT

MIPOEKTUPOBAHHUS MpUEMBI IPOEKTUPOBAHUSL | MpUEMaMH
Ormano KOHCTPYKLHUHU 3JIEKTPOHHBIX | KOHCTPYKIMI MIPOEKTUPOBAHHUS
. CpEJIICTB C IPUMEHEHUEM 9JIEKTPOHHBIX CPEICTB C KOHCTPYKLHUH
(BBICOKMII YPOBEHBb) p P P P by
cospemenHsix CAIIP n MIPUMEHCHAEM AIIEKTPOHHBIX CPEACTB C
MTAKETOB IMPUKIIATHBIX cospemenHbsIx CAIIP n MIPUMEHECHAEM

porpaMm MaKeTOB MPUKIIATHBIX coBpemeHHbIX CATIIP u
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nporpamMmm

MAaKETOB NPUKIIATHBIX
porpamMmm

Xopowo
(0a30Bblil ypOBeHb)

3HaeT NpUeMsl
MPOEKTUPOBAHUS
KOHCTPYKLHH 3JIEKTPOHHBIX
CPEICTB ¢ IPUMEHEHUEM
coBpemenHbIx CAIIP n
NAKETOB MPHKIIAJHBIX
HpOrpamMm

IIPOEKTUPOBAHMSL
KOHCTPYKLUI

NpUMEHEHHEM
coBpemeHHBIX CAIIP n
MaKETOB MPHUKIIaJHBIX
HpOrpamMm

VYMeer u3ydars IpUeMbl

3JIEKTPOHHBIX CPEICTB C

Brnaneer mpuemamu
MIPOEKTHUPOBAHUS
KOHCTPYKLIUI
JIEKTPOHHBIX CPEICTB C
MPUMECHEHAEM
coBpemeHHBIX CAIIP n
MTAKETOB MPUKIATHBIX
porpamMm

Y0B1ETBOPHUTEIBHO
(OpOroBLIii ypOBEHB)

3HaeT OCHOBHBIE TIPUEMBI
MPOEKTUPOBAHUS
KOHCTPYKLMI 3JIEKTPOHHBIX
CPE/CTB C IPUMEHEHUEM
coBpemeHHbIXx CAIIP u
IMaKeTOB NPUKIIAAHBIX
nporpamMmm

B npunnune ymeer
U3y4aTh IPHEMBI
MPOEKTUPOBAHUS
KOHCTPYKLIUI

MIPUMEHEHHUEM
coBpemeHHbIx CAIIP u
MaKeTOB MPUKIIATHBIX
poTpaMm

3JICKTPOHHBIX CPCACTB C

YacTHU4HO BlaJieeT
IpUeMaMHu
MIPOEKTUPOBAHUSA
KOHCTPYKLIUI
3JIEKTPOHHBIX CPENACTB C
MIPUMEHEHHUEM
coBpemeHHbIX CAIIP u
MaKEeTOB MPUKIAJIHBIX
MporpaMm

2.2 Komnerenuus I1K-4: CniocodHOCTH BHIONMPATH ONTHMAJIBLHBIE POEKTHBIE PelIeHHs]
Ha BCeX ITanax MPOoeKTHOr0 mpomecca

s dhopMupoBaHHS KOMIIETCHIMH HEOOXOAWMO OCYIIECTBUTH psA  OTAIlOB.

Oransl  GOpPMHUPOBAHUS

KOMIICTCHIONH, IPHUMCHACMBIC IJIsI 3TOI'O BHIbI 3aHATUA U HCIIOJIB3YEMBIC CPECIACTBA OLCHUBAHHA ITPCACTABJICHBI B

Tadaure 5.

Ta6.1mua 5 — Oransl (bopanOBamm KOMIIETCHIMHA U UCII0JIbB3YEMbIE CPEACTBA OLICHUBAHUSA

CocraB

3Harnp

Ymernb

Baagernb

Coaep:xkaHue 3Tanos

3HaTh IPUEMEI BEIOOPA
ONTUMAJIbHBIX MPOEKTHBIX
pelleHni Ha BceX ATanax
IIPOEKTHOTO Ipoliecca

YMeTh uzyuaTh NpUeMsl
BBIOOPA ONTHMAJIBHBIX
IIPOEKTHBIX PELICHUN HA
BCEX dTalax MPOEKTHOIO
npoiecca

Brnaners npuemamu
BBIOOPA ONTUMAIIBHBIX
IIPOEKTHBIX PEIICHUN Ha
BCEX 3Talax IPOEKTHOIO
nporecca

e JlaGoparopHsbie

o Jlexuuu
I paboTs
o AKTHUYCCKHUEC
Buabl 3aHsITHiA 3;})1““ e BrimonHnenue e JlaGopaTtopHble
r JIOMAILIHETO 3aJaHusl paboThI
L4 TIITIOBBIC
K(I))I}{/c B — e CamocTrosTenbHas
y paboTa CTyIeHTOB
e  OdopmiieHue
e Tect op

Hcnoan3yemelie cpeacraa

OIlCHUBAHMSA

e KoHTpoiskHas paboTa
e BrmmomHeHue

JIOMAIITHETO 3aJJaHMs
e DK3aMeH

OTYETHOCTH U 3alUTa
71a00paTOPHBIX padoT

e  Odopmienue u
3aIIMTa JOMAIIHET0
3aaHusA

e 3ammra 1a60paTOPHBIX
pabor
e DK3aMeH

O6IIII/IC XapaKTCPUCTHUKHU IOKa3aTeJaeH Hu KPpUTCPUECB OLCHUBAHHSA KOMIICTCHIMU Ha BCCX JTalax IPUBCJCHBI B

Taodimie 6.

Tabéuuna 6 — O01mme XapaKTepUCTHKHU NOKa3aTeliell H KPUTePHeB OLCHHBAHUSA KOMIIETCHIINHU N0 3TANIaM

Iloka3aTenu U KpUTepUU

3HaThL

YMmern

Baagern

OTau4HO (BBICOKHIT YPOBEHb)

O6nanaer hakTHIECKUMH U
TEOPETHYECKUMH 3HAHUAMH

O6J'IaZ[aCT JAruaras’oHoM

Konrponupyet padoty,

B nipeaciax I/I3y‘laeM0ﬁ
00J1aCTH C MOHUMAaHHEM

MIPaKTHYECKUX YMEHHH,
TpeOyeMBIX IJIsl Pa3BUTHS
TBOPYECKUX PEIICHUH,

MMPOBOAUT OLCHKY,

COBCPUICHCTBYET JIeUCTBHS

paboTsl
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TpaHull IPUMCHUMOCTHU

abcTparupoBaHus IpoodIeM

Xopowuo (6a30Bblii YPOBEHB)

3HaeT (aKThl, MPUHITHIIEI,
MPOIIECCHI, OOIIUE MOHSITUS
B IIpefieiax u3y4aeMon
obmacTu

O6nagaer quana3oHOM
MIPaKTHYECKUX YMEHHH,
TpeOyeMBIX ISl peLIeHUs
OTIpeIeIEHHBIX TIPO0JIeM B
00J1aCTH UCCIIENOBAHUSA

Beper oTBeTCTBEHHOCTH 32
3aBeplIeHHeE 3a/1a4 B
HCCJIEJOBaHNH,
npucrocadiInBaeT cBOe
MOBEJICHUE K
00CTOSATETLCTBAM B
pemeHnn npobiaeM

YaoBaersopureabHO
(1MOporoBbIii ypOBEHbB)

O0iamaer 60a30BBIMHU
OOIIMMH 3HAHUSIMH

O0azaeT OCHOBHBIMH
YMEHUSMH, TPeOyeMbIMH
JUTSL BBITIOJTHEHUSI IPOCTHIX
3a;a4

PaGoraet npu mpssmom
HaOJIONEHUH

DopMynHpoBKa MOKa3aTeIe M KPUTEPUEB OLICHUBAHMS JaHHOW KOMIIETEHINH NIPUBEACHA B TaOmuIe 7.

Tadauua 7 — [loka3zaTean U KpUTEPHU OLlEHMBAHUS KOMIIETEHIUHM HA ITaNax

Iloka3aTenu u KpuTepuu

3HaTh

Ymern

Baagern

OT1au4HO (BBICOKHIT
YPOBEHb)

CB0OOIHO BIaJIEET

3HaeT Bce IpueMBbl BRIOOpa
OINITUMAJIBEHBIX ITPOSKTHBIX
pelIeHuit Ha BceX dTamnax
HPOSKTHOT'O Iporecca

YMeeT ObICTPO U3y4aTh
HpHEMBI BEIOOpa
OINTHUMAIbHBIX TPOCKTHBIX
PCILICHHI Ha BCEX dTamax
HPOCKTHOTO TIpoLecca

IpueMaMu BeIOOpa
ONTHMAJIBHBIX TIPOSKTHBIX
peLIeHUH Ha BCeX JTanax
MIPOEKTHOTO IpoIecca

Xopouo (0a3oBblii

3HaeT npueMsbl BEIOOpa
ONTHMAJIBHBIX POSKTHBIX

YMeeT n3zydyats NIpreMbl
BBIOOPA ONTHMAIBHBIX
MPOEKTHBIX peIICHNH Ha

Bnaneer npuemamu
BBIOOPA ONTUMAIIBHBIX
MPOEKTHBIX PEIICHUH Ha

YPOBCHB) pELIeHUH Ha BCEX dTanax
BCEX ATanax IPOEKTHOIo BCEX ATanax IPOeKTHOIo
MPOEKTHOTO Ipolecca
npouecca npouecca
3HaeT OCHOBHBIE IIPUEMBI B npunnune ymeer YacTuyHO BiageeT
BBIOOpA ONTUMANIBHBIX U3y4aTh IpUEMBI BEIOOpa | mpuemamu BbIOOpa
YaoBaeTBOpuUTEILHO

IIPOEKTHBIX PELIECHUN Ha
BCEX 3Talax IIPOEKTHOIO
nporecca

ONTUMAJIbHBIX MPOEKTHBIX
peleHnit Ha Bcex ATanax
IIPOEKTHOTO Ipolecca

ONTUMAJIbHBIX MMPOEKTHBIX
peleHunii Ha Bcex ATanax
IIPOEKTHOTO Ipolecca

(moporoBblii ypoBeHb)

3 ®opMbI KOHTPOJISI YCBOEHHSI MaTepHaia JMCHHILIMHBI M GOPMUPOBAHUS KOMIETeHIU

Jlyist KOHTPOJISI YCBOGHHUSI MaTepualia JTUCHUILIMHBL U (POPMUPOBAHMS KOMIIETCHIMH HCIOIB3YIOTCSI DKCIIPECC-0MPOC
Ha JISKIMSIX M TMPAKTHUECKUX 3aHATHIX, Ja0OpaTOpHBIE 3aaHus, JOMAIIHUE 3aJJaHHs TI0 MPAKTHYECKUM 3aHATHIM, KypCOBOE
IIPOEKTUPOBAHNE M MHBIE MaTepHalbl, HEOOXOIUMBIE ATl OLCHKH 3HAHWM, YMEHHMH, HABBIKOB M (WJIM) OIBITA AEATEILHOCTH,
XapaKTepU3YIOLIMX dTalbl (OPMUPOBAHHS KOMIETEHIIMH B IIPOIIECCE OCBOCHUS 00pa30BaTeNbHON IPOrpaMMBbl.

4 MeTtoanyecKue MaTepHaJIbI
Jus obecrieueHust mporiecca 0Oy4deHHs, TOATOTOBKH K JaOOPATOPHBIM 3aHATHAM H CaMOCTOATENBHOW pPabOTHI
UCIIONB3YIOTCA METOJUYECKHe MaTepuajbl, OIpeeNsiolle Mpouelypbl OLEHHBAaHWSA 3HAHUH, yMeHUI, HABBIKOB U (MJIM)
OTIBITa JESTEIbHOCTH, XapaKTEePU3YIOLIMX Tanbl GOPMUPOBAHHS KOMIETECHINH, B CIEIYIOIIEM COCTaBE.

4.1. OcHoBHas TUTEpPaTYpa

1. Ilymxapes B.Il. YcrpoiictBa npuema u 00pabOTKH CUrHajoB: YueOHOe mocoOue. [DneKTpOoHHBIH pecypc] —
Tomck: ToMck. TOC. YH-T CHCTEM yrpaBlieHHS U paauodniektponuku, 2012. — 201 c. — Pexum pocryna:
http://edu.tusur.ru/training/publications/1519.

4.2. lonoaHUTEIbHAS JINTEpPaTypa
2. Onmmyk A.I'. u np. Paguonpuemnsie ycTpoiicTBa: YuebHoe mocobue 1 By3oB. — Munck: HoBoe 3HaHme,

2006. - 240 c. (54 x3.).
3. TMammkor B.B. Pagnonpuemusie ycTpoiictsa. - M.: Panno u cBs3b, 1984. — 392 c. (63 3K3.).
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4. Menuxos C.B. Ananorosoe u nnpoBoe paguosemanue: YueoHoe mocodue [DnekTpoHHbli pecypc]. U3nanue
TpeThe, ucrpaiacHHoe. — ToMck: TOMCKHI TOC. YH-T CUCTEM YIPAaBICHHUS U paauodiekTporuku, 2015, — 233 c.
— Pexxum nocryna: https://edu.tusur.ru/publications/5457.

4.3. YMII gas 113 u CP npu noaroroBke K HUM

5. Menmuxos C.B., Ilymxkapes B.Il., Sxymesuu I'"H. Paauonpuemusie yctpoiictBa: COOpHUK 3amady W
ynpaxHeHui [ D1ekTpoHHbIH pecypc]. — Tomck: Tomckuil roc. yH-T CHCTEM YIIPaBICHUS U PaAHOAIEKTPOHUKH,
2015. — 94 ¢. — Pexxum nocryma: https://edu.tusur.ru/publications/4939.

6. Komorpusos B.A., MenuxoB C.B. CamocrosTensHas pa0oTa CTYACHTa TMPU U3YYECHUH JUCIHILIMH
MaTeMaTHYECKO-€CTECTBEHHOHAYYHOTO, 00menpodeccnoHanbHOr0  (TIPOecCHOHATBFHOTO),  CIIEIHAIBHOTO
LUKIIOB [DNEKTPOHHBIA pecypc|: Yd4eOHO-MeToauveckoe MMOCcoOue MO CaMOCTOSATEeNbHOH pabdore. — Tomck:
ToMckmii roc. yH-T CHCTeM yhpaBieHus u paauodnektponuku, 2012, — 9c. — Pexum nocryna:
http://edu.tusur.ru/training/publications/1845.

4.4. YMII pas JIP u CP npu noAroToBKe K HUM H HANMCAHUS OTYETOB

7. Ilymxkapes B.II. HccnenoBanue kone0aTensHOTO KOHTYpa C AJIEKTPOHHOM TMEPecTpOHKON 9acToThl: YueOHO-
METOJIMYeCKOoe Tocolue 1o J1abopaTopHoii padore B koMmbioTepHor cpeae QUCS [DnekTpoHHBIN pecypc]. —
Tomck, ToMckmii roc. yH-T CHUCTEM yINpaBlieHHS W paanodaekTpoHuku, 2012. — 25c. — Pexum nmocryma:
http://edu.tusur.ru/publications/1575.

8. Ilymkapér B.I1. Paguonpuemnsie ycrpoiictBa: McciaenoBaHue AMana3oHHOTO MPECEeKTopa MPH Pa3InIHbIX
CBS3SIX C HCHACTPOSCHHOW aHTEHHOW: MeTonuYecKkne YKa3aHHs II0 BBINOJHEHHIO Ja0OpaTOpPHBIX pPadoT
[DnexTponHbIi pecypc]. — Tomck: ToMckunii TOC. YH-T CHCTEM yIIpaBlieHHs U pannodiexTponuku, 2016. — 39 c.
— Pexxum moctyma: https://edu.tusur.ru/publications/6534.

9. Ilymkapes B.I1. MccnenoBanue aMImuTyAHOTO JeTeKTopa: Y4eOHO-METOIUIEcKoe MocoOue 1o J1abopaTOPHOM
pabote [DnexTpoHHBIH pecypc]. — TomMck, TOMCKHII TOC. YH-T CHCTEM YIPaBIEHHS U PaIA0dIEKTPOHUKH, 2012,
— 25 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/1622.

10. MemuxoB C.B., Ilymxkapes B.I1., XKennepckas C.I1. Pamuonpuemnsie ycTpolcTBa: YueOHO-METOINIECKOE
nocobue TO J1a0OpaTOPHBIM 3aHITHUSM W CAMOCTOSTENBbHOW paboTe i CTYACHTOB pPaldOTEXHUYECKHX
cnenuanbHocTell  [OnekTpoHHbIl pecypc]. — Tomck, Tomckuil Troc. yH-T CHCTEM YNpaBIEHUA W
pannosnexktpornku, 2012, — 74 ¢. — Pexxum goctymna: http://edu.tusur.ru/publications/2015.

4.5 KOHTpOJ’[LHble BOIIPOCHI IJIs1 MIPOBEPKHU 3HAHUI MO JAUCHUIIINHE,
BXOAAIIME B JK3aMCHAIIUOHHbBIC OMJIEeThI

1. Ha3naueHue W OCHOBHBIC XapaKTECPUCTHKH PaAAONPHEMHBIX ycTpoicTB (PY). CtpykrypHBIe cXxeMbl PY, uX 10CTOMHCTBA U
HEJIOCTATKHU (JETEKTOPHBIN MPUEMHHUK, NPSIMOTO YCHIICHHS, CYIIEpreTepoINH, IPSIMOTO MPpeoOpa3oBaHusl, pereHepaTuBHbIH,
CBEpXpETCHEPATHBHBIH).

2. DKBUBAJICHTHBIE CXEMBI, IMapamMeTpbl M CBOWCTBA OTKPBITHIX HEHACTPOSHHBIX M HACTPOEHHBIX NPHEMHBIX AHTEHH,
PaMOYHBIX U (PePPUTOBBIX IPUEMHBIX aHTCHH.

3. Haznauenme Bxomnoii nerm (BLI) PY. TpeboBanus ko BI[ PY. Cxemsr BI] ¢ HenactpoenHoi#t anTenHoil. Cxemsr BI] ¢
HaCTPOEHHOW aHTEeHHOW. DJIeKTpoHHas epecTpoiika BII, cxemsl, ycioBus ajis1 BeIOOpa 3iaeMeHToB cxeM. OcobenHoctr BI]
pueMHHUKOB auanazoHoB YBY u CBY.

4, BIl c eMKOCTHOH CBS3bI0 C HEHACTpOeHHOW aHTeHHOH. Koaddunument nuanazona. lM3mMeHeHHWe pPE30HAHCHOTO
KodQdunreHTa mepenadyn NpH mepecTpoiike. BriOop BemMUMHBI €MKOCTH CBs3H. M30mparenpHOCTh. [lOCTOMHCTBA |
HEIOCTaTKH.

5. BIIl ¢ MHAYKTUBHOH CBS3BI0 C HEHACTPOCHHON aHTEHHOW. PEXMMBI «yKOPOUEHHON aHTEHHBI» M «YIJIMHECHHOW aHTEHHBI».
Koappunnenr nuanasona. M3meHeHne pezoHaHcHoOro ko3¢ ¢uuueHTa nepenayd NpH IepecTpoiike. BriOop BerHdHHBI
cBs13u aHTeHHbI co BLI. M36uparensHocTh. JlocTOMHCTBA M HEJJOCTATKH.

6. BI[ ¢ koMOMHHMPOBaHHOH CBSI3bI0 C HEHACTPOEHHOW aHTeHHOH. Koadduuuent nuamnazona. VzmeHeHHe PE30HAHCHOTO
ko3(punreHTa nepegadn npu nepectpoiike. Beioop BenmunHbl cBsi3u anTeHHb! co BLI. M30uparensHocTs. JJocTonHcTBa 1M
HEIOCTATKHU.

7. BII ¢ maruuTtHO# anTeHHOH. KoadduimenT nnanazona. BeiOop BeIMYMHBI CBS3M aHTEHHBI C MOCIETYIONIMM KacKa/lOM.
H3meHeHnne pe3oHaHCHOTO K03 PHIMeHTa iepeaun nMpu nepectpoiike. M3ouparenbHOCTh. JJOCTOMHCTBA M HEJOCTATKH.

8. BII mpu HacTpoeHHOW aHTeHHe. YcioBusi cornmacoBanust BL] ¢ antenHoit. Ilapamerp cormacoBanus. Koadduiments
niepenadu Bl mo HanpspKeHUIO U 0 MOIIHOCTH. MI30MpaTebHOCTb.

9. HasHaueHnue M OCHOBHBIC IOKa3zarenu ycuiauteias paguouactotsl (YPH). Cxema mepectpamBaemoro YPU, HasHaducHHe
2JIEMEHTOB. DJIEKTpOHHAs1 TepecTpoiika YPU. M3meHeHune pe3oHaHCHOTO Kod((HIMEHTa IMepenadd MpHu MepecTpouKe.
W3z6uparenbHOCTh. OUIBTPHI THIIA «ABIPKa», «IIPOOKa», X Ha3HAYCHHUE.

10. HenepecrpauBaemblii YPU B pexxuMe coriacoBaHusl C Harpy3kod. YcioBus cornacoBanus. [lapamerp coriiacoBaHusl.
KoahpuunenTts! nepegayun o HanpsH»KEHUIO U 110 MOITHOCTH. M30upaTenbHOCTS.
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11.TlapasutHble oOpaTHbIEe cBs3M B YPU, Mepbl MO yMEHBIICHHIO WX BJIMSHMA. YCIIOBUS Ilepexona pesoHaHcHoro YPUY B
PEKHM TeHepaluy Tapa3uTHBIX KoJieOaHWW. YCTOWYHMBBIM Kod(dduiueHT ycwieHus YPYU npu neiicTBum BHYTpEHHEH
oOpaTHoOU cBsi3u. HeliTpanuzanus BHyTpeHHEH 00paTHO# cBszn B YPU.

12. Amnnmutyanas (konebaTenbHas) XapaKTepUCTHKAa PEe30HAHCHOTO Kackana. VckaxeHne (GOpMBI OTHOArOmEe aMITIUTYIHO-
MoxynupoBaHHOTO curHana (AM-curaana) B YPU. Koaddurment rapmonuk. MepsI Uit €ro yMEHBIICHHUS.

13. bnokupoBanue (3aburne) curHana B YPU. IlepekpectHsie nckaxxeHus B YPU. Bzanmuaas Moxymsmus (HHTEpMOIYIISINS) B
YPU. Bropuunas moxnynsiuus B YPUY. Mepbl 171 X yMEHbBLIEHUS.

14. Haznauenue, MecTo B TIPUEMHHKE, COCTaB W Iokaszarenu mnpeodpasosatenst dactoTel ([T4). Cxemsr I1Y, Ha3zHaueHue
JJIEMEHTOB.

15. CnekTpanbHblii COCTaB BBIXOJHOTO TOKa OJHOHampasieHHoro cmecuressi (CM), aMIUIMTYAbl TOKOB KOMOMHAIIMOHHBIX
yacToT. KpyTnsna npeobpa3oBaHusi.

16. YacroTHast XapakTepucTHKa U KaHaibl Mmobo4yHoro mpuema smHeliHoro I[TY. Mepsl mo ux ocnabnenuto. [IpeobpazoBanue
JaCTOTHI C MHBEPCUEH 1 O€3 MHBEPCUH CIIEKTPA.

17. Kananer nmo6owyroro mpuema HenuHeiHOTo ITY. Meprr mo nx ociabmenuto. OCOOCHHOCTh KaHajla MOOOYHOTO IpHeMa ¢
gacroroii (fc+fup / 2).

18. Uckaxxenuss ¢opmsl ormdatomieit AM-curHanma, OnokupoBaHme (3a0WTHE), MEPEeKPECTHBIE WCKAKCHUS, B3aWMHAS
MOIyISAIHs (HHTEPMOAYIISIINS ), BTopruaHas Moxysiius B [14. Meps! o ux ocinabiaeHuto.

19. Cnoxwnbie cxems! ITH u MeTon onpeneseHus: CHEKTPATBHOTO COCTaBa MX BBIXOJHOTO TOKA Ha OCHOBE CTEIEHHOTO pAIa.
CaoiicTBa croxxHBIX cxeM ITH.

20. Boi6op pexunma padbotsl cMmecuresst (CM) npu nuneliHo-nmomanoii BAX. Beioop pexuma padotst CM npu KBaJpaTUIHON
BAX.

21. TpeboBanus k reTepoarHaM npueMHUKOB. CriocoObl obecniedeHns cTabMIIbHOCTH YacTOThl TeTepoanHa. [lepectpanBaemMbie
CHHTE3aTOPHI 4acTOT.

22. Heo0X01MMOCTB ¥ CIIOCOOBI CONPSIKEHHS HACTPOEK IPECETIEKTOPa U FeTepO/IHA TPUEMHHUKA.

23.BpIOOp TMPOMEXYTOYHOH 4YacTOTHI CYyNEpreTepo]Ha, HCXOIAsS U3 YCJIOBHH oOOecleueHHs HW30MpaTeIbHOCTEH 110
3epKaJIBbHOMY U COCEHUM KaHaJlaM.

24.YcnoBus, NPHUBOIAIINE K HEOOXOIUMOCTH IBOHHOTO MpeoOpa3oBaHMS YaCTOTHI B CYNEPreTEpOAMHHOM IPHUEMHHUKE.
CrpykTypHas cxema IpHEeMHHKa ¢ IBOMHBIM ITpeoOpa3oBaHHeM 4acToThl. Hanbosee omacHble KaHaIBI TOOOYHOTO MIpHUEMa
CyIepreTepoanHa ¢ JBOWHBIM IIPe00pa30BaHUEM YacTOTHI.

25. HazHaueHue, mokasaTenn, CXeMBl ycmiuTeneil mpomexxyrouHoit dactotel (YIIH). Cxema m cBoiictea YIIU-1 (YIIY ¢
OJIMHOYHBIMH HAaCTPOCHHBIMH B pe30HaHC KOHTypamu). Koadduuuent npsmoyronsHocTH. OyHKIUS pacIIMPEHUs! TOJIOCHI.
QuKTHBHOE eNMHNYHOE ycwieHne. DyHKIMA ycuneHus. Y CHINTeIbHbIe CBOMcTBAa m-KackagHoro YIIU-1 mpu pa3iaudHbIX
BENINYMHAX (PUKTHUBHOTO €TUHUYHOTO YCHIICHUSL.

26. CxeMbl ¥ CPaBHUTEIILHBIC CBOMCTBA M0 M30HpaTeabHOCTH U yemteHuo YITU-1, VITY-2, VIIY-3, VIIY-4.

27. CTpyKTypHbIE CXeMbI IPUEMHHUKOB ¢ (DHIBTPaMu cocpepoToueHHor nzduparensHoctu (cenekuun) @CU (PCC). PCU Ha
ocHoBe LC-amemenToB. Dnekrpomexanndeckue @CHU. [Trezokepamuueckue @CU. Kpaprnessie ®CU. [TAB-duiapTper. Ux
CBOMCTBa.

28. Ha3HaueHue, NOKa3aTelIW aMIUTUTYIHBIX JeTeKTOopoB (AJl), ocHOBHble cxeMbl AJl Ha TOJYHNPOBOJHHKOBBIX JIHOMAAX
(mocnemoBatenspHBIl AJl, mapamnensHbrit A/, Al ¢ yaBoeHHeM BBIXOAHOTO HampspkeHwus ). [lapamerpsr muomgnoro AJl B
pexuMe caadbIX CHTHAJIOB (B KBaIPATUYHOM PEKUME PabOTHI).

29. YcnoBus s obecniedeHust TMHEHHOTO pexnMa padoTel quoaHoro A/l. Ypaeaernue AJl. YToI OTCEUKH U €ro HaAXOXKICHUE.
Koaddunuenr nepenaun nuneriHoro A/l

30. BxogHoe conporuBieHue auonHbix AJl (TocienoBaTeabHOro, MapaielbHOrO0, ¢ YABOCHHUEM BBIXOJIHOTO HAIPSDKSHUS).
Koadpunuent punprpanuu AJl. CiocoObl yBenuueHus KodhpuiiuenTa GuibTpamnmm.

31.JIuHeliHble MCKa)X€HUs CUTHAJAa MOXYJSIIMM B IUOAHOM JsnHeHoM AJl. YcnoBusi ajist oOecrniedeHHs UX JOIyCTUMOTO
YpOBHSL.

32. Henunelinble ncKakeHust orubaromeii AM-curnana B auogHoM AJl 3a cuer neimHenoctd BAX muoma. Henuuelinbie
ncKakeHns1 oruOaromeidd AM-curHaia 3a c4eT WHEPUMOHHOCTHM HAarpy3ku (MCKaXKeHUWs BHUIA «wiay). HenuHeliHble
nckaxxeHns: AM-curnana B muomHoM AJl 3a cyer mepexoiHOW menu (MCKaXEHHs BHIAa «OTCEUKa»). YCIOBHS Ui
obecrieueHnst OTCYTCTBHS HEJTMHEIHBIX NCKa)KeHUH.

33. Cxema 1 CBOWCTBA TeTEPOANHHOTO JETEKTOPA.

34. Cxema u cBoiicTBa HebanaHcHoro ¢azoBoro (cuaxponHoro) nerexropa (®JI). Cxema u cBoiicta 6anancHoro O/

35. Cxema, npuHOUN paboThl, TOCTOMHCTBA U HEAOCTATKH HEOAIAHCHOTO M OalaHCHOTO YaCTOTHO-aMILIMTY/IHBIX YaCTOTHBIX
netextopoB (Y/I).

36. [IpuHnMUagbHas cxemMa, IPUHIIAIT paboThl, JOCTOMHCTBA U HEJOCTATKH HEOAIIAHCHOIO M OAJIAHCHOTO 4aCcTOTHO-(a30BhIX
Y.

37. Cxema, MpUHITKI PabOThI, JOCTOMHCTBA U HEAOCTATKH UMITYJIbCHO-CYETHOIO 4acTOTHOrO aerekTopa (Y/1).

38.Peakumss YJI Ha rapmoHudeckyro mnomexy. Peakmmst YJ[ Ha (IyKTyallMOHHYIO MOMexy. IIpeapICKakeHHS CHTrHajia
MOJYJSIIMM B MepelaTduke Nnpu 4acToTHOW moxymsiuuu (UM) m mx nems. KommeHcamust mpenpIcKaXeHHH cHrHaia
MOIyJISILIUM B IPUEMHUKE.

39. Umnynbensiit nerexrop (M/1). Bpems ycraHOBiIeHHs M BpeMsi CIajia IIEPEX0IHON XapaKTepHCTHKH.

40. IMuxossrii nerexrop (I1/1). YcioBue nukoBoro pexuma padoThl.

41. Ha3na4yenue, CTpyKTypHasi CXeMa M INPHUHIMI PabOThl acTaTH4eCKOW CHCTEMbl aBTOMATHYECKOW IOJCTPOMKHM YacTOTHI
rerepoauna (AITUI) cyneprerepoaunHoro npuemuuka. TpeboBanus k O61okam cuctemsl AITUIL. VcnoBus, mpu KOTOPBIX
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BO3HMKaeT HeoOxoaumocTs npuMmeHenus YIIT B uenn ob6patHoii cBsizu cucrembl AITUIT. Koadduument aBronoactpoiky.
Ionoca ynepskaHus, mojoca 3axBara.

42.HasznadyeHue u CTpyKTypHas cxema PY ¢ cucremamu APY «Hazamy: npoctas APY, sanepxkannas APY, ycunennas APY.
TpeboBanus k Omokam cuctembl APY. Umncino xackamoB NMpHEMHHKA, KOTOPBIE HEOOXOAMMO OXBaTHTH cHcTeMoil APY.
VYcioBus, TPH KOTOPHIX BO3HHUKAET HEOOXOAMMOCTh IIPUMEHEHUS ycuiauTels moctostHHoro Toka (YIIT) B mermu obpatHoi
CBsA3H cUcTeMBI APY.

43.Tlomexu M WIYMBI pa3lNUYHBIX YAaCTOTHBIX IHAIAa30HOB (aTMoc(hepHbIe, WHIyCTpHalIbHBIE, KOCMIUYeckue). [laccuBHBIE
nomexu. lllymoBas mojoca 4YacTOTHO-W30MpATeNbHOM cHcTeMbl. HoMHHambHas MOIIMHOCTH TEIUIOBOTO —LIyMa.
Koadpunuent mryma u mrymoBast Temieparypa deTbipexnoitocHuka. Koaddunuent myma nmaccuBHoit nemnu. Hlymosas
TeMmnepaTypa npueMHoil anTeHHbl. OTHOCUTENbHAS IIyMOBAas TeMIepaTypa NPUEMHOMN aHTCHHBI.

44, OneHka 4yBCTBUTEIBHOCTH PAIMONPHUEMHOTO YCTPOHCTBA C HAaCTPOCHHOH aHTEHHOHW. PakTOpbl, OT KOTOPHIX 3aBHCHT
YyBCTBUTEIBHOCTh IIPUEMHUKA. BO3MOXKHBIE ITyTH MOBBILIEHUS YYBCTBUTEIBHOCTH.

45. ITudpoBas neMomyIAMs ITyTEM BBIICICHNS KOMIUIEKCHON aMIUTUTY (bl CUTHAJIA TPOMEXYTOYHON 9acTOTHI KBaPaTYPHBIM
mpeoOpa3oBaHUEM.

4.6 TumoBble 3a1a4u 1JI5l IPAKTHYECKHUX 3aHATHIi
(MOJTHBIN KOMILJIEKT 32124 UIS MPAKTHYECKUX 3aHsaTuii cm. B [12, 13])

1. Haiigure u WcnpaBbTe TPHU OIMMOKU B cXxeMe BxonHou 1enu (BIl) ¢ amekTpoHHON mepecTpoiKoi W WHIYKTUBHOM
CBSI3bI0 C QHTCHHOM, PabOTAOIIeH OT HEHACTPOCHHOW aHTEHHBI B PEKUME YAIHHEHHs. Paccuuraiite BeawuuHy
OTHOIICHUS PE30HAHCHBIX Kod(duuueHToB mepenaun Bl Ha BepxHed W HWKHEH YacToTaX HACTPOHKH

(n=Kk,(f, )/ K (f,n)), ecmm: f . =500xly ; f.., =1500x/y ; pesoHaHcHas YacTOTa AHTEHHOW LEIH

f, =200« Yy ; nobpoTHOCTH KOHTYpa BII 1pu nepectpoiike 0cTaeTcst MOCTOSHHOM.

omax omin

2. HaiiguTe M ncrpaBbTe IBE OIIMOKH B cxeMe mnpecenekropa. Onpenenure Moiocy MpoIycKaHus NpeceeKkTopa Mo
yposuio d =0,7 , ecim: wactota Hacrpoiiku BxoaHoit nuenu (BIT) f, =80 MIy ; n3buparensHOCTb 110 3epKaITbHOMY

xanany 6, = 2005 ; npomexyrounas yactota cyneprerepoquna f, =10MIy ; f > f, .
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3. Haiinute u ucnpaBsTe qBE OMUOKK B cxeme mpeodpasopatens yactotsl ([TH). Onpenenure NOISIPHOCTD U BETUYUHY
HaNpsDKeHUs cMelleHus E ., , aMIUIMTydy CHHYCOWJAIBbHOrO HampsbkeHus rerepoauna U, Ul TOdydeHHS

MaKCHMAaJIBHOTO 3HA4YCeHHs pe30HaHCHOro kodgduiuenta mnepemaun [IY, MakcHUManbHBIM pe30HAHCHBINA
kodpdunueHt mnepemaun I1Y, ecnmm: BonmbTammepHas Xapaktepuctuka (BAX) moneBoro TpaH3WCTOpa TIpH

—-2B<E<O0B anmpoxcumupyercs Boipakenuem |[mAd]=2-(2+E[B]) 2, PE30HAHCHOE 3KBHBAJICHTHOE
conpoTuBieHne Harpy3odHoro koutypa IT4 R, =10xOwm; xoadduuuent tpanchopmaunn 7pl pasen eauuuue;

IMOOOYHEBIC KaHAJIbI npuemMa 114 Yepe3 BbICHINE TAPMOHUKHU T€TCPOANHHOTO BO3JICUCTBUS JOJIKHBI OTCYTCTBOBATb.
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4. HaiimuTe W WCIpaBbTe JBE OMMUOKM B CXEME JHMHEHHOTO IMOCIEIOBATEIBLHOIO aMIUIMTYyIHOTo Aetekropa (AJ).
Omnpenenute yacToTy Moaysisanuu uctounuka SJIC ( £ ), mpu KOTOPOH UCKAKECHUS W3-32 HHEPIIMOHHOCTH HArPy3KH

nerekropa (R1,C3 ) u uz-3a pasnenurensHoii nenu (C4,R2 ) BOHHKAIOT MPHU OJHOM U TOM K& Kod(duIimeHre
Momysstiuu curnana, ecimi: R1=10xkOm ; R2=40xOm ; C3=500n® .

Re [ Vi U
o
= S | [
ci [ |
o2 RT R2

5. Omnpepenure pe3yabTUPYIOMUH KO3(D(UIMEHT mIymMa CBS3HOTO CyNEpreTepoJUHHOrO IMpHeMHHKa AM-curaania,
ecmu ko3 dunmenTsl mryma npecenekropa ([IPC), mpeoOpazoBatens gactotsl ([T4), yennurens mpoMexyTOIHOM
gactotel (YIIY) coorBercTBeHHO paBHBI 306, 605,305 , a ux K03()GHUIMEHTH YCUICHUS COOTBETCTBEHHO

1005, 6 05, 10005 . Onpenenute OTHOLIEHUE CUTHAN/IIYM Y, . Ha BBIXOJe NPUEMHHUKA IIPU CPENHEH BeIMunHe

MHJIEKCa MOy IsuK (M, = 0,3 ), ecu oTHOIIECHNE CUTHAN/IIYM Ha BXoje npuemHuka v, = 3005 .

y Ny=308 N,=638 Iy=308
m’ L T a — Tyl
naec H 4 H ¥y YHY [E]
Fax = F0aE | ¥as dem A ¥ avax dem Verax
k=7005 k=060f k=70005
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