MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUNCKOM ®EJEPALIUA
DenepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIICTO 06paSOBaHI/I}I
«TOMCKHWH I'OCYJAPCTBEHHBIA YHUBEPCUTET
CUCTEM YIIPABJIEHUSI U PAJIMODJIEKTPOHUKH» (TYCYP)

Fj W TUSUR YTBEPKIAIO
‘T/ UMNIVERSITY IIpopexTop no yuedHoii pagore
Cep th-.-'-.'.I 1che "._.'..n S 2ab-4f48-aef0-5584d3fd4820 POSIH

Brageney: Toosm Nasen Dumoss

LaacTaarenes: ¢ 19,01, 2016 no 15.09.20109

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

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

Cnenunanmzanusa Nel: Paouonoxkauuonnvie cucmemovl U KOMNIEKCbl

®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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1. Jlexmun (JI) 34 34 vac.
2. JlaGopaTopHsie padoTtsl (JIP) 17 17 vac.
3. HpaxkTuueckue 3ansatus (I13) 17 17 yac.
4. KypcoBoii NpoeKT - KOHTPOJIb CAMOCTOSATEIHLHOM 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 3x3amMeHa) (Cymma 57) | 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|

JIuer 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
«PaInoIOKAIMOHHBIC CHCTEMBI U KOMIUIEKCBI»), YTBEPKICHHOTO MPUKa30oM 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 AUCHUIUINHBI «Y CTPOicTBA mMpueMa u npeodpasoBanusi curuanos» (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 pEUICHWH (YHKIMOHANBHBIX Y3JIOB NMPHEMHHKA; OCOOCHHOCTEH 00paboTKu 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

Huctmmumuaa YIITIC sBasiercst 00s3aTenbHON AUCIUILIHHON 0asoBoro nukia (b1.524) u ee usyuenwue
CTPOUTCSI Ha OCHOBE 3HAaHHUs CTYAEHTaMU KOMIUIEKCa BOIIPOCOB, M3YYEHHBIX B AMCLUIUIMHAX: MaTeMaTHka;
®usuka, PagromaTtepuansl U paglOKOMIIOHEHTBI; DNEKTpOHUKAa; OCHOBBI TEOpPHM Liened; DIEKTpOAMHAMHUKA U
pacrnpocTpaHeHHe paguoBOIH; MeTposiorus U paauousMepenus; PaguoTexunueckue Henu U CUTHaibI; Y CTpOHCTBa
CBY u antennsl; Crartuctuyeckas paguoTexHUKa; CXEMOTEXHUKA AQHAJIOIOBBIX AJIEKTPOHHBIX YCTPOUCTB;
OnexTponpeoOpa3oBaTeiIbHbIE  YCTPONCTBA  PaJMOdIEKTPOHHBIX  cpeactB; LludpoBele  ycTpoiicTBa w
MUKpOTpoleccopbl; PaqnoaBromaruka; Y cTpolicTBa reHeprupoBaHus 1 GopMUpOBaHUs CUTHAIIOB; OCHOBEI TEOPUHU
panuocucTeM nepenadn uHpopManru; KocMudeckne CHCTEMBI.

3HaHWA, mMoNydeHHble Tpu wi3ydeHnn guctumuiuHbel  YIIIIC, momkHBI CHOCOOCTBOBATH OBIAJCHUIO
MaTepuagaMH TMOCISAYIONMX MTUCHUILUIUH: OCHOBBI TEOPHUH CHUCTEM U KOMIUIEKCOB PajHOAICKTPOHHOW OOPHOBI;
PanuonokamnyoHHbIE CUCTEMBI COTIPOBOXKIICHUS M HaBelneHus; Pamuonokanuonusie cTaHiui, CUCcTeMBbl paano- u
PannoOTEeXHUYECKON pa3BEIKH U 1eneyKazaHus, CBepXIIMPOKONOIOCHAs PAIHOIOKALIUS.

Huctummuaa YIITIC sBasiercs omHOM 13 Beqynux B Mpo¢)eCCHOHANBHON MOATOTOBKE CTYACHTOB — B HE
paccMaTpuBAOTCA MPUHOUIILEI PCIICHUA BOINPOCOB, KOTOPBLIC BO3HUKAIOT IEPEA HHIKCHEPpAMH CIICHUAJIBHOCTHU
11.05.01 B mporiecce ux mpoheCCHOHATBHOM EATENbHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHS THCHHUILIHHBI

IIpouecc u3yyeHust IMCUMIIMHBI HAIPABJIeH HA (OPMHPOBaHHeE CJEAYIOIMX KOMIeTeHIUIi:
CIOCOOHOCTh ~ OCYILECTBIISAITh IPOEKTHPOBAHWE KOHCTPYKLMH 3JEKTPOHHBIX CPEACTB C INPUMEHEHHEM
coBpemeHHbIX CATIP u naketoB npukiaaHbix nporpamm (MK-3);
CIIOCOOHOCTD BBIOMPATh ONTHMAJIbHbIC MPOSKTHBIE PEILICHHs Ha BeeX dTanax npoektHoro nporecca (ITK-4).

B pe3yabTaTe u3ydyeHus: IMCHUILUINHBI CTYAEHT J0JKEH:

3namp: TpUHIUNBL pabOTHl PaJUONPHEMHBIX Y3JIOB, OJOKOB M YCTPOMCTB W TOHHMATh (U3MUYECKHE
MPOLIECCHI, MPOUCXOSIINE B HUX;

00 HMCKaXEHHSX HENpPEPhIBHBIX M TUCKPETHBIX CUTHAJIOB MPU TMPOXOXKIACHUM PaJUOTpaKTa MPHUEMHHUKA, O
BUJAaX T[IOMEX paJuoNpueMy M METOJaX TMOBBIIICHHS TOMEXOYCTOMUMBOCTH MpuemMa WHOpMaIyu, o0
0COOEHHOCTAX PaTUONPUEMHBIX YCTPOUCTB Pa3IMIHOrO Ha3HAUCHHS.

Ymems: mpuMeHsTH Ha TpaKTHKE METOABl aHAIM3a M pacdeTa OCHOBHBIX (DYHKIMOHAJBbHBIX Y3JIOB
pPaAMONPUEMHBIX YCTPOMCTB;

pa3pabaTeiBaTh U OOOCHOBBIBATH COOTBETCTBYIOLIME TEXHUYECKOMY 3aJlaHHI0O M COBPEMEHHOMY YPOBHIO
Pa3BUTHS TEOPUU U TEXHUKH CTPYKTYpHBIE M NPUHIMIHAIBHBIE CXEMbl PaJUONPUEMHBIX Y3JI0B M YCTPOMCTB C
YYETOM HMX MECTa B CHUCTEMaxX DPaJHOCBSI3M W PAJUOJOCTYIA, YCIOBUM WX JKCILTyaTalll, BKIIOYas TpeOOBaHUS
9KOHOMHUKH, OXPaHBI TPyAa U OKPY>KaIOIIEH Cpe/bl, )pPrOHOMHUKHN M TEXHUIECKOW ICTETUKH;

BBIOMpATh 3JEMEHTHYIO 0a3y ¢ y4eToM TpeOOBaHMH MHHUATIOPU3ALMH, HAJEKHOCTH, DJIEKTPOMArHUTHON
COBMECTUMOCTH, TEXHOJOTUYHOCTH, PEMOHTONPUTOAHOCTH, YAOOCTBA OKCIUTyaTallkd W O3KOHOMHYECKOW
3¢ (HEeKTUBHOCTH;

OCYIIECTBIISITh CXEMOTEXHHYECKOE MPOEKTHPOBAaHHE pa3padaThIBaeMbIX pPAAMONPHUEMHBIX Y3JIO0B |
YCTpPOMCTB, BKJIIOUasl PACUET 3JIEMEHTOB NPUHIUMNHAIBHBIX CXEM W TEXHHYECKMX IOKa3aTesed, CTpeMsAICh K HX
TEXHUKO-D)KOHOMHYECKOI ONTHUMHU3AIINN;

MIPOBOANTH HATYPHBIA OJKCIEPUMEHT 10 M3MEPEHUI0 OCHOBHBIX TIIOKa3aTele M XapaKTepHCTHK
PanuoNpPUEMHHUKOB M UX (YHKINOHAIBHBIX Y3JIOB.

Bnaoems: niepBUUHBIMM HaBbIKAMU HACTPOWKM W PETYJIUPOBKH PaJUONPUEMHON ammapaTypbl Ipu
IIPOM3BOJICTBE, YCTAHOBKE U TEXHUYIECKO SKCILTyaTalllu.
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4. O0beM IMCHMIIMHBI M BHIbI y4e0HOii padoThI

O6H_[aﬂ TPYAOCMKOCTb JUCHHUIIJIMHBI COCTABJISAICT 4 3a4eTHBIX CAUHUIIBI.

Bupn y4uebHoii paboTh Beero 4acos 5 CemecTphl
AyauTopHble 3aHATHS (BCEro) 68 68
B tom uucne: - - - -
Jlexrmu (JT) 34 34
JlabopatopHsie paboTs! (JIP) 17 17
Ipaxrraeckue 3ausaTus (I13) 17 17
Cemunaps! (C)
Komnoksuywmsi (K)
KypcoBoii IpoeKT - KOHTPOJIb CAMOCTOSTEIbHOI paboThI
(KIT-KCP) cTymenTOB (ayANTOPHBIIA)
pyaue 8uowvl ayoumopoii pabomsi
CamocTosTebHasi pa6oTa (Bcero) 40 40
B tom uncne: - - - -
Kypcogotii mpoekt (camocrosiTenpHas paboTa)
PacuerHo-Tpadraeckue paboThel
Pedepar
pyaue sudvl camocmosamenvHoil pabomul
IIpopaboTka JIEKIHOHHOTO MaTepHaa 17 17
ITogroroBxka x JIP, cocTaBienne u 3alnuTa oT4eTa 9 9
TToxrorosxka x I13 9 9
IToaroroBka k KOHTpOIHHEIM padotaMm (KTP) 5 5
Bu npomMeKyTOYHO# aTTecTanmuu (3K3aMeH) 36 36
O61mas TpyJI0eMKOCTh, Yac. 144 144
3auetHsle Enunnnsl Tpynoemkoctu (3ET) 4 4
5. ConepxaHue TUCHUNTIUHBI
5.1. Pa3genpl AMCHMIIIMH U BUABI 3aHATHH
=
. o R ~
= g3 = T 3 s 3
Ne HaumeHnoBanue E g &5¢ é Eg 8 Ea g % 5 9 % dopmMupyeMble KOMIETEHIIUU
/i paszena IUCUUIIITUHEI 5 T og T = T 7 . 53’ = (OK, IIK)
= SRS 8 2 8 &
5
1 | BeeneHue 2 0+0+0+0=0 2 IK-3; IIK-4
2 | BxoaHsle 4 8 2 2+4+14+0=7 21 MK-3; TIK-4
ycrpoiicrBa PY
3 | Yewnmrenu 2 4 2 2+2+14+41 =6 14 IK-3; TIK-4
panuovacToOThI
(YPY) PY
4 | TIpeoGpasoBareinu 6 4 2+0+2+0=4 14 IK-3; TIK-4
gactoTsl (ITY) PY
5 | Yeuwnurenu 4 4 2+0+2+2 =6 14 IIK-3; I[1IK-4
IIPOMEXKYTOUHOU
gacrotsl (YIIY) PY
6 | Hderexropsl 6 5 2 2+3+1+0=6 19 I1K-3; TIK-4
(1emMoynsITOpHI)
paauocursanos PY
7 | Cucrembl 4 2+0+0+0 =2 6 I1K-3; TIK-4
ABTOMAaTHYECKOTO
perynupoBaHusi PY
8 | Pagmomomexu u 2 3 2+0+2+2 =6 11 IIK-3; TTIK-4
YyBCTBUTEIHHOCTD
Py
9 | Hudposas 2 2+0+0+0 =2 4 I1K-3; TIK-4
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nemonynsuus B PY

10

3akiroueHue

2 1+0+0+0=1 3

I1K-3; I1K-4

Bcero

34 17 17 40 108

5.2. Conep:xanue pa3iesioB TUCHHILIMHBI 0 Jekuuam (JI, 34 uac.)

HaumenoBanue

pazaeiaa JUCIHUITIIINHBI

ConeprxaHnue pazaena

Tpyno-
€MKOCTb,
qac.

dopmupyemsle
KOMIIETCHIIUH
(OK, IIK)

1 BBenenue

O0mbeM, conepkaHue, BUJbI 3aHATHH U ()OPMBI OTYETHOCTH I10
JUCLUIUIMHE.

Mecto paguonpueMHoro ycrpoiicta (PY) B pagnokanane
nepenayn HHPOPMAaINH.

O6o06mennas cTpykrypHas cxema PY. OcHoBHEIE
TEXHHUYECKHE XapaKTEPUCTHKU PY: dyBCTBUTEIBEHOCTD;
M30MPaTETFHOCTD; YACTOTHBIA AWANa30H PaOOTHI (4aCTOTHBIH
mwiad PY); nuHelHbIe 1 HETMHEHHbIC HCKAKCHUS;
JMHAMUYECKUH AUAIa30H M0 BXOJHOMY CHUTHAITY.
Kraccudukanus THIIOB M CTPYKTYpHbIE cXeMbl PY:
ACTCKTOPHOI'O; PSAMOTO YCUJICHHUA; TECTCPOJIUHHOIO,
CyNepreTepoJUHHOTO; MPSIMOT0 NMpeodpa3oBaHus;
pereHepaTHUBHOTO; CyleppereHepaTUBHOr0. DiIeMeHTHas 0aza
PaavoOIpPUEMHBIX YCTPOUCTB.

2

I1K-3; I1K-4

Py

2 Bxonansle ycTpoiicTBa

OKBHUBaJICHTHBIE CXEMBI U ITapaMeTPhl IPHEMHBIX aHTCHH:
OTKPBITBIX HEHACTPOEHHBIX; OTKPBITHIX HACTPOCHHBIX;
PaMOYHBIX; (PEPPHUTOBHIX (MATHUTHBIX).

[TapameTps! napaIeTbHOTO U NOCIEAOBATEIEHOTO
konebarenbHbIX LC-KOHTYpOB.

Tpanchopmupyromnre cBoiicTBa napaiieIbHOr0 KOHTYpA.
W3menenne xapakrepucTuk LC-KOHTYpOB IpH EPECTPOUKE.
Bxoansle nenu (BL) PY npu pazaudHbIxX cBA34X ¢
HEHACTPOEHHO! aHTEHHOM: C EMKOCTHOM CBSI3bIO; C
WHAYKTUBHOH CBSI3bI0; C KOMOMHUPOBAHHOU CBsA3b10. BI[ PY
IIpU HACTPOEHHO! aHTeHHe. YacToTHast n30MpaTeNbHOCTh
(punprpanms) BLI.

OnekTpoHHas nepectpoiika Bl B nnanazoHHsIx PY.
Ocob6ennoctu Bl ynprpaseicokux gactoT (YBY).

TIK-3; [1IK-4

Py

3 Yeunurenu
paanogactoTsl (YPY)

Ha3nauenue, cxembl U1 OCHOBHBIE nTapameTpsl YPUY.
PexuM cormacoBanusl.

OcobenHOCTH TIepecTpanBaeMbix Y PY.

YcroitunBocts YPU 1 crocOOBI TOBBIIICHAS YCTONIHBOCTH.
YacToTHas n30MpaTebHOCTS.

JIuneiinble uckaxenus B YPU.

Henuneiinbie uckaxenust B Y PU: uckaxenust Gopmbl
AM-cursana; 6JI0KHpOBaHHE CUTHAJIA TOMEXOH;
MePEeKPECTHBIC NCKAKEHHS; HHTEPMOIYJIAINS; BTOPHIHAS
Moaysiusi. CriocoObl MUHUMH3AINH HEJTMHEHHBIX
HCKAKEHUH.

OcobeHHOCTH TeXHMYeCKOH peanu3aimu YPY paznuaHbIx
YaCTOTHBIX AHanazoHoB. Manomymsiue YPU.
MuxpomuHuaTiopusanus YPU ¢ ucnonszoBaHuemM
COBPEMECHHOM JIEMCHTHOM 0as3bl.

TIK-3; [IK-4

4 | IIpeobOpa3oBarenu
gacrotsl (I[T4) PY

Haznauenue, coctaB, cxeMbl U OCHOBHBIE apameTpsl [TU.
CrekTpanbHbIi COCTaB BBIXOAHOTO TOKAa OJHOHAIIPABICHHOTO
ITY. YacroTHas XxapakTepuUCTHKa UieaabHOro nuHenHoro T4,
KpyTH3Ha IPeoOpa30BaHus, JOTIOTHUTEIbHBIE KaHAJIBI
mpuema.

YactoTHas xapakTepucTuka HenuHenHoro I14.
WnTepdepeHmonnabie cBUCTHI ((POKYCH JOTOTHUTEIBHBIX
kananoB npuema [19). Homorpammel ajist onpeaeneHus
(hOKyCOB JIOTIOTHUTEIHHBIX KaHAIOB TipreMa [T4.
Henuneiinsle uckaxenus B [T4 npu xBagpaTHUHON 1
JIMHEHHO-TIOMaHHOM BosbTamMnepHoil xapakrepuctuke (BAX)
cmecurens (CM), BO3MOKHOCTD MCKIIFOUSHHSI HEKOTOPBIX
JIONIOJTHUTENBHBIX KaHaloB npuema I14.

TpeboBanust k rerepoaunam ITY. 'etrepoanH Ha ocHOBe

TK-3; [IK-4
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KBapIICBOTO CHHTE3aTOPA YaCTOTHI.
CaoiicTBa OanaHcHBIX U Oubamancuoro CM.

Br160p ipomMekyTOUHOM 9acTOTHI CYNEePTeTePOTUHHOTO
npueMHIKa. Heo0XomuMocTs 1 0COOEHHOCTH ABOWHOTO
mpeoOpa3oBaHUs YaCTOTHI.

CompspkeHne HaCTPOEK MPECENeKTopa 1 TeTePOINHA B
cynepreTepoarHHoM PY.

Mertons! yBennueHus m3buparensaoctd PY mo
JIOTIOJTHUTEIBHBIM KaHaIaM TpueMa ((HIbTPhI-IPOOKH,
(UIBTPHI-IBIPKN).

Yeunurenu
IIPOMEKYTOUHOI
yactoTsl (YIIY) PY

Hasnavyenue, 0COOEHHOCTH CXEM M OCHOBHBIE ITapaMeTphI
VITY.

VYIIY ¢ pacmpenencHHO# n30upaTensHOCThI0. KoadduimeHT
MPSIMOYTOJIBHOCTH, (PYHKINS paclIMpeHHst HOIOCHL, (YHKIHS
yemnenns s YIIU-1, VITU-2, VITU-3, YITU-4. CpaBHeHue
CBOMCTB 10 M30HpaTenbHOCTH U yemneHnto YIIU pa3HbIx
THUIIOB.

VITY ¢ cocpenoToueHHOH H30UPaTENEHOCTHIO.
OcCo0eHHOCTH YCHIICHUS PAJHONMITYIbCHOTO CUTHAIA.
[Iepexonnblie xapaktepuctuku YIIY paznuyHbIX TUIIOB.
Oco6eHHOCTH MUKpOoMUHHUaTIOpu3au YIIY.

I1K-3; I1K-4

JeTrexTopsl
(memMomynsITOpHI)
panuocursainoB PY

JlonHbIe aMITUTYAHBIE AeTeKTopHl (A/l, mocienoBaTenbHbIH
U TapajuIeTIbHbII), CXeMBI, IPUHLUN JISHCTBUSA, TapaMeTpHI.
KBagpaTuuHoe HeTEKTHPOBAHUE, €0 HEJOCTaTKH.

JIuHelHOe neTeKTUPOBaHUE.

JIvHelHbIC U HEJTMHEHHbBIC UCKAKCHUS TUOAHBIX AJl.
I'erepoanuHbIi (acHHXpOHHEIN) AeTexTop (I'D).

®azoBerii (cuaXpoHHBIN) netektop (D).

UYacrorasle netekTopsl (Y1): 4acTOTHO-aMILTUTYAHBIH;
4aCTOTHO-()a30BEI; APOOHBIH; UMITYJILCHO-CUETHBIH.
[HomexoycroitunBocTs Y/l K rapMOHHUYECKON TOMEXE,
noporosoe cBoicTBo YJ1.

Peaxuus Y/1 Ha nrymoByto nomexy. Dh(heKTHBHOCTD
IIOJIABJICHUS ITyMOBON IIOMEXH IPH MPEIBICKAXKCHUAX
CUTHaJa MOJYJIIIIMHU B TIepelaTuMKe U X KOMIIeHcaIu B PY.
Wmnynscuenii getexktop (V). Bpems ycTaHoBIeHHS 1 BpeMs
crajia mepexoJHON XapaKTepPUCTHKH.

IMukossrit nerexrop (I1/]). YcmoBue mMKOBOro pexxuma
paboTEHL

TIK-3; [IK-4

Cucremsl
aBTOMAaTHYECKOTO
perynupoBanus PY

CHucTeMbl aBTOMaTHYECKOTO peryaupoBaHus ycuieHus (APY)
PVY. IIpocras APY *’Hazan’’, ’’3anepkaHHas’’,
’yeuneHHas’’.

TpeboBanus k mermsm cucteMm APY.

CucTeMbl aBTOMaTHYECKOW MOJCTPONKA JaCTOTHI TeTEPOINHA
(AITYT): cratnveckas; actaTudeckas. TpeOOBaHUS K LESIM
cuctem AITUT.

TIK-3; [IK-4

Pagunonomexu u
YyBCTBUTEIHLHOCTD
PY

HcTounnkn U xiaccuukanys IoMex pagruonpueMy
(BHEUTHHUX IIYMOB). XapaKTePUCTHKH aTMOC(EPHBIX,
MIPOMBINIJICHHBIX 1 KOCMHYECKUX IIyMOB. AOCOIOTHAS |
OTHOCHTEIIbHAS IITyMOBasl TEMIIEpaTypa MPUEMHBIX aHTEHH.
Buyrpennne mrymer PY. Koadounment nryma u nrymonas
TeMIepaTypa NpueMHHKA.

MeToabl NOBBIIIEHUS IOMEXOYCTOHUUBOCTH.

OneHka yyBCTBUTENBHOCTH PY ¢ HacTpoeHHO! aHTEHHOM, ¢
HEHACTPOEHHOI aHTEHHOI, C MArHUTHON aHTEHHOM.
Bo3MorkHBIE MepbI NOBBIILIEHNSI YyBCTBUTEIbHOCTH PVY.

TIK-3; [1IK-4

Hudposas
Jemonysnust B PY

Jemomynsius Ha OCHOBE BbIIEJICHHUS KOMIUIEKCHON aMILTUTY/IbI
CHTHaJIa TIPOMEXXYTOYHOH YacTOTHI IIPH IIOMOIIH IH(PPOBBIX
KBaJpaTypHBIX peoOpa3oBareseil.

BrineneHre KOMIUIEKCHOM aMIUTHTYIbI M3 aHAJIOTOBOTO CUTHANA
MIPOMEXYTOUYHOUN YaCTOTHI.

BrineneHue KOMIUTEKCHO aMILTHTYABI H3 OLE(POBAHHOTO
CHUTHAJIa IPOMEXKYTOUYHOH YacTOTHI.

TK-3; [IK-4

10

3akioueHue

[IpoexTupoBanue u pacuet PY 1o 3ajaHHBIM IIOKa3aTeNsIM
Ka4yecTBa C UCIOJIb30BAHUEM COBPEMEHHOM AJIEMEHTHON 0a3bl.

TIK-3; [1IK-4
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MeTo/1bI SKCIIEPUMEHTANBHOTO HCCIEA0BaHuUs TapaMeTpoB PY u
UX (PYHKIMOHAIBHBIX Y3JIOB.

Hanpagnenus, npo0ieMsl ¥ IEPCIIEKTHBBI pa3BuThs PY s
CUCTEM MOOWIIbHOM CBSI3H.

5.3. Pa3ieiibl JUCHMILUIMHBI H MEKTUCIUTIIMHAPHbBIE CBA3HU ¢ 00ecneYnBalOIMMU (MPeAbTYyIUMU) H
olecrieynBaeMbIMH (MOCTETYIOUIMMHA) AUCHHUIIIMHAMHA

Ne HanmeHnoBanue oOecreunBaronmx Ne Ne pa3nenoB qaHHON TUCUMIUTMHEI U3 Tabm.5.1,
/1 (IpenpIIyITX) 1 T KOTOPBIX HEOOXOMMO HU3ydeHHEe 00eCIeUnBaOMUX (TIPeabIAYIINX) AUCIHUIUINH,
obecreunBaeMbIX (ITOCIEYIONHX) a TakXKe UCIOJIb30BaHUE OIY4YEHHbIX 3HaHul no gucuuniauae PYCMC
JMCIIHTIINH B o0ecreunBaeMbIX (IIOCTEIYIONTNX) JUCIUIUINHAX
1] 2] 3 ] 4] 5 | 6 [ 7 [ 8 ]9 10
Hpeapiaymue AMCUMIIMHBI
1 | Maremaruka + | + + + + + + + + +
Dusuka + + + + + + + + +
3 Pannomarepuaner u + + + + + + + +
PaIHOKOMIIOHEHTHI
4 | DnexTpoHHKa + | + + + + + + + + +
5 OCHOBBI TEOpHH LiETIEH + + + + + + + + + +
6 OneKTpoJMHaMuKa 1 + + +
pacupoCTpaHeHUe PaguoBOIH
7 Mertposnorust U pagron3MepeHus + + + + + +
8 PagnoTexHuueckue eny U CUTHABI + + + + + + + + + +
9 VYerpoiictea CBY 1 aHTEHHBI + + +
10 CraTucTHyeckas paIuOoTeXHUKA + +
11 CXeMOTEXHHUKA aHAJIOTOBBIX + + + + + + + + + +
3JIEKTPOHHBIX YCTPONCTB
12 DnexTpornpeoOpazoBaTeIbHbIE + + + + +
YCTPOWCTBA pagHO3TeKTPOHHBIX
CpenCTB
13 udpossle ycTpoiictBa 1 + +
MHKPOIPOLECCOPEI
14 | PaguoaBTOoMaTHKa +
15 YcrpoiicTBa reHepupOBaHUs U + +
(OpPMHUPOBaHUSI CUTHAJIOB
16 OCHOBBI TEOPUU PATUOCUCTEM + +
nepegayn HHGpopManuu
17 Kocmuueckue cucreMsl + + + +
Hocaenywomue IMCHUNITHHBI
1 OCHOBBI TEOPHHU CUCTEM H + + + + + + + + +
KOMIUIEKCOB PaaNO3JIEKTPOHHON
60pBOBI
2 PannonoxarionHbIe CHCTEMBI + + + + + + + + + +
COMPOBOYKICHHUS M HABEICHUSI
3 PannonokaloHHbIE CTAaHIIUU + + + + + + + + + +
4 CucreMsbl paguo- 1 + + + + + + + + + +
PpazuoOTEeXHUYECKOH pa3BeaKH U
1eJICYKa3aHUsL
5 CBepXIMIMPOKOIIOIOCHAS + + + + + + + + + +
PpaHoJIOKAIHs
5.4. CooTBeTcTBHE KOMIETEHINH, GOPMHPYEMBIX PU H3YYeHUH AUCLHUIIMHBI, M BUA0B 3aHATHH
Iepeuyens Bunel 3ansaTHit DOopMBI KOHTPOJIS
KOMIETEHIMI 7 TIP I3 KII CP (Oemanuzayus)
[1K-3 + + + + IIposepka «romamHux 3aganui» (/[13), tecte u KTP Ha I13;
npoBepka ot4eroB 1o JIP;
TIK-4 + + + + [poBepka «momanraux 3axanuit» (13), rector u KTP Ha [13;
TpoBepka oT4eToB 1o JIP;
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6. MeToab! 4 (popMbI OPraHU3ALMH 00yHEeHHS

TexHoJ0rMH HHTEPAKTUBHOI0 00y4YeHHUsl IPH pa3HbIX (popmax 3ansTuii (17 yac.)
®opmst e, Jlabopatopusie | [Ipakruueckue Fll\“/}oaef:gl:
1 (— ac. paborsl, 3aHATHS, worace, Bcero
qac. qac. ac.
MUHU-TIEKIUH, TECTHI 6 6
Pabora B xomMaHae 2 2
Pemmrenne CUTYAIlMOHHBIX 3a1a4 7 7
Hccnenosarensckuii MeTon 2
MToro MHTEpaKTUBHBIX 3aHATHH 6 7 17
7. JlJabopaTopHbie pa6oTsl (JIP, 17 yac.)
Ne Ne paznena Tpyno- dopMupyemsble
n/n IUCUUIUIAHEI HamMenosanne mabopaTOpHBIX padoOT €MKOCTb, KOMIIETEHIINN
n3 Tabu. 5.1 gac. (OK, TIK)
1 2 HccnenoBanne KonebaTenbHOTO KOHTYPA C 3IEKTPOHHOMN 4 [K-3; I1K-4
nepecTpoiikoit gactotsl [7].
2 2 HccnenoBanue nuana3zoHHOW BXOJHOM LENU MPU PA3IUYHBIX 4 IK-3; TIK-4
CBA35X C HEHACTPOEHHOM aHTeHHOH [8].
3 3 HUccnenoBanue nuana3oHHOIO CEIEKTUBHOIO YCHIIUTEINS 4 IK-3; TIK-4
paaroyacToTsi [8].
4 6 Hccnenosanue aMIuiuTyiHoro aerexropa [9]. 5 I1K-3; ITK-4
8. IIpakTuyeckue 3ausatusa (I13, 17 yac.)
Ne Ne paznena 3 Tpyno- DopMHpyeMbIe
n/n JIACUUTITHHBI Temaruka NPaKTHYSCKUX 3aHATHH €MKOCTb,
n3 Tabx. 5.1 gac. KOMICTEHIIH
1 2 Pacyer napameTpoB napannenbHOro ¥ MOCIEI0BATENBHOTO 2 MK-3; IK-4
K0J1e0aTeNbHBIX KOHTYPOB.
2 2 Pacyer napamerpoB BL] ¢ HaCTpOEHHBIMHU K HEHACTPOECHHBIMU 2 MK-3; IK-4
AHTCHHAMH.
3 2 Pacuer napamerpos YPU ¢ ¢pukcupoBanHOW HACTpOHKON 1 2 MK-3; IK-4
Juana3zoHHoro YP4.
4 2 Pacuer napamerpos IT4 ¢ kBagpatnuHoit BAX CM. 2 IK-3; ITK-4
5 2 Pacuer napamerpos 14 ¢ nuneitHo-nomanoit BAX CM. 2 IK-3; ITK-4
6 2 Br100p mpoMexyTouHOI 4acTOTHI cynepreTepouHHoro PY. 2 MK-3; IK-4
Pacuer napamerpos VIIY.
7 2 Pacuer napamerpos AJl u Y/I. 2 IK-3; ITK-4
8 3 OreHKa 9YBCTBUTEIHHOCTH PY. 3 IK-3; TIK-4

9. KypcoBoii npoeKT - KOHTPOJIb camocToaTeabHoi padoTnl (KIT-KCP) crynenTos ((He mpeaycMOTpeH)

10. CamocTosiTesibHas padota (CP, 40 yac.), CP Ha noaroroBky u caauy 3xk3amena (36 yac.)

No No paznena Tpyno- Komnerenuu Kontposnb
/o JTUCLMITITAHBI Tematynka caMOCTOSATENBHOM PabOThI €MKOCTb, (OK, TIK) BBITIOJTHEHUSI paOOTHI
n3 tadu. 5.1 (Oemanuszayus) gac. (ompoc, TecT, I0M. 3a/1aHUe
U T.01.)
1 1-10 ITpopabotka matepuana JI. 17 IK-3; TIK-4 TecT KOHTPOJIb
2 2,3,6 IToxaroroska k JIP u 3amura OTY4ETOB I10 9 IK-3; TIK-4 3amnmra OT4ETOB
BBINOJIHEHHEIM JIP.
3 2,3,4,5,6,8 | I[logroroska k I13 u Beimonxenue /13 mo 9 I1K-3; ITK-4 IIposepka /13
TeMaM, yKa3aHHBIM B Tabnuie 8.
4 2-3,4,5,6 Iloaroroska k 3-m KTP 1o Temam, 5 I1K-3; 1TK-4 IIposepka KtP
yKa3aHHBIM B Ta0iwmie 8.
5 1-10 TloaroToBka M cada 3K3aMeHa. 36 [1K-3; TIK-4 JK3aMeH

11. IlpumepHasi TEMATHKA KYPCOBBIX MPOEKTOB (KYPCOBOIi MPOEKT He MPeaycMOTPEH)
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12. PeiiTuHroBas cucreMa /sl OLEHKH YCIIeBAeMOCTH CTY1eHTOB

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

MaxkcuManbHBIH MaxcnmasibHbiii
. MakcumanbHbIi a1 3a Hepuo. Bcero 3a
OneMeHTHl yaeOHO! IeTeIbHOCTH Gan a 1-yio KT 0aut 3a mepuox wexy 2KT u Ha ceneet
mexay 1KT u 2KT p
KOHeI[ ceMecTpa
Hocemtenne JI 4 3 3 10
ITocemenue 113 2 2 2 6
Brimosnenue padot no 113 6 6 6 18
Komrmonent cBoeBpeMenHocty 1o I13 2 2 2 6
ITocemenue JIP 2 2 4
Brinosiaenue u 3amura otueToB mno JIP 10 10 20
KomroHneHT cBoeBpeMeHHOCTH 110 JIP 6 3 3 6
HToro 3a nepuoa (Makc.) 14 28 28 70
Cnaua sk3aMeHa (Makc.) 30
HapacrawomuMm uTorom (Makc.) 14 42 70 100
Taoauna 12.2. Ilepecuer 6a10B B o1ieHKH 32 KOHTposbHBIE TOUKH (KT)
BaJuibl Ha 1aTy KOHTPOJIbLHOM TOYKH Onenka

> 90 % ot MakcuManbHON cyMMBI 6aioB Ha naty KT 5

Ot 70% 10 89% ot MakcuMasibHO# cymMbl GayutoB Ha gaty KT 4
Ot 60% 10 69% ot MakcuMasIbHOI cymMbl GayutoB Ha gaty KT 3
< 60 % oT MakcHMaJIbHOI cyMMBbI OaiutoB Ha jnaty KT 2
Tabéauua 12.3. [lepecueT cymMMbI 0aJIOB B TPAAUIIMOHHYIO F MEXTYHAPOIHYIO OIEHKY
Ouenka (FOC) Hrorosasi cymma 6a/1J10B, YYUTbIBAET YCIIELIHO Ouenka (ECTS)

CIAHHBIN YK3aMeH

5 (OTIUYHO),

90 - 100 A (oTIU4HO)
(3a4TeHO)
85 -89 B (ouenp xoporo)
4 (xopomo), 75 -84 C (xopomio)
(3a4TeHo) 20-74
3 (YOOBIETBOPHUTEINBHO), 65— 69 D (ynosnetsopurensHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)

2 (HEYHAOBJIETBOPUTEIHHO),

Huzke 60 6an10B
(He 3a4TeHO)

F (HeymoBIIE TBOPHUTEIHHO)

13. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTeYeHne JUCTHIIHHBI
13.1. Ocnosenas numepamypa

1. Ilymxapes B.Il. YcrpoiictBa npuema u 00paboTKH cUrHajioB: YuyeOHOe mocodue. [DneKTpoHHBIH pecypc] —
Tomck: ToMmck. Toc. YH-T CHCTeM yIpaBlieHHs M paguodniektponuku, 2012. — 201 c. — Pexum gocryna:
http://edu.tusur.ru/training/publications/1519.

13.2. /lonoanumenvuasn numepamypa

2. Onmmyk A.I'. u np. Paguonpuemusie ycTpoiicTBa: YueOHOe mocoOue st By3oB. — MuHck: HoBoe 3HaHme,

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

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

4. Menuxos C.B. AnanoroBoe u nudpoBoe paanoBemanue: YueoHoe nocodue [IaekTpoHHbIH pecypc]. U3nanue
TpeThe, uctpanjieHHoe. — ToMck: TOMCKHUI TOC. YH-T CUCTEM YIpaBICHHS U paauodiekTporuku, 2015, — 233 c.
— Pesxxum nocrymna: https://edu.tusur.ru/publications/5457.

w

13.3. Yueono-memoouuecxkue nocoous (YMII) u npozpammnoe obecneuenue
13.3.1. YMII 0ns I13 u CP npu noozomoeke Kk Hum
5. Menuxos C.B., Ilymxkapes B.Il., Skymepuu I"H. Paauonpuemusie ycrpoiictBa: COOpHUK 3amad H

yrnpaxHeHud [OnekTpoHHbIN pecypc]. — Tomck: ToMCKHI roc. yH-T CHCTEM YIIPaBJIEHUS U PaAHO3JIEKTPOHUKH,
2015. — 94 ¢. — Pexxum nocryma: https://edu.tusur.ru/publications/4939.
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Konorpusos B.A., MenuxoB C.B. CamoctosiTenbHass paboTa CTyA€HTa NpH HM3YYCHUH JUCLMIUIMH
MaTeMaTHYeCKO-€CTECTBEHHOHAYYHOT0, 00MEeNnpo(ecCHOHANBHOTO  (MIPO(ECCHOHAIBHOTO0),  CIEHAIEHOTO
UKJIOB [DNeKTpOoHHBIH pecypc]: YueOHO-MeToandeckoe MOcoOHe MO CaMOCTOSTEeNbHOH paborte. — Tomck:
ToMckuii roc. yH-T cCHCTEM YyHOpaBieHUs u paguodnektponuku, 2012. — 9c. — Pexum pocryma:
http://edu.tusur.ru/training/publications/1845.

13.3.2. YMII 015 JIP u CP npu noozomoeKke K HUM U HARUCAHUA OMUCH OB

[Tymxapes B.I1. MccnenoBanue koje0aTeabHOTO KOHTYpa C BIIEKTPOHHOM MEPECTPOMKON 4acTOThL: YueOHO-
METOUYecKOoe Mocodue 1Mo JrabopaTtopHoil pabote B KoMmbioTepHO# cpexe QUCS [DnexkTpoHHBIN pecypc]. —
Tomck, ToMCKHUIl TOC. YH-T CHUCTEM YHpaBieHUs W paguosnektponuku, 2012. — 25 c¢. — Pexxum poctymna:
http://edu.tusur.ru/publications/1575.

ITymkapés B.II. Paguonpuemnsie ycrpoiictBa: MccnenoBanue Auana3oHHOIO IIPECENIEKTOpa MPU Pa3IudHbIX
CBA3MX C HEHACTPOCHHOM aHTEHHOH: MeTonudecKkue yKa3aHusl IO BBIIOJIHEHHIO JIAOOPAaTOPHBIX padoT
[DnexTponnslit pecype]. — Tomck: ToMckuii roc. yH-T cHCTeM ynpaBlieHHs U paanodjiekTponuky, 2016. — 39 c.
— Pesxxum noctyna: https://edu.tusur.ru/publications/6534.

[Tymkapes B.11. MccnenoBanue aMImmuTyJHOTO JeTeKTOpa: Y ueOHO-METOINYEeCKOe MOCOOHe 110 JT1abopaTOpHOI
pabote [DnexTpoHHBIH pecypc]. — Tomck, TOMCKHII TOC. YH-T CHCTEM YIPABICHHS U PATAOIEKTPOHUKH, 2012,
— 25 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/1622.

MenmuxoB C.B., Ilymkapes B.I1., Xennepckas C.I1. Pagmonpuemnsie ycTpoicTBa: YueOHO-METOIUYECKOE
noco0ue 1O J1abOpaTOPHBIM 3aHATUSAM M CAMOCTOATEJBHOW paboTe ANl CTYHEHTOB PAaJUOTEXHUUECKHX
crienpanbHOCTe [DnexTpoHHbiii pecypc]. — Tomck, Tomckuii TOC. YH-T CHCTEM yHpaBICHUA U
pamuosnextporuku, 2012. — 74 ¢. — Pexxum gocryna: http://edu.tusur.ru/publications/2015.

13.3.3. IlporpamMHoe oGecnieuenmne
MatLab 6.5.

MatLab 7.0.

Microsoft Word.

MarepuajibHO-TEXHHYECKOe o0ecneyeHne JUCHUIUTHHBI: KOMITBIOTepHBIN Kitace (aya. 427 PK) — cepsep,

7 [19BM; Jlaboparopus I'TIO (ayx. 414a PK) — ceprep, 6 [IDBM.

15.

MeTOI[H'leCKI/Ie PEKOMEHIAIUM 110 OPraHU3aAIMH N3YYEHUS TUCHMIIIMHBI. [TIOCCIICHHUE BCEX IMJIAHOBBIX

3aHATUH U KOHCYHBT&HHﬁ; CHUCTEMATHYCCKOC BBIITIOJIHCHHUC SaHaHHﬁ.

16.

KOHTpOJ’[LHLIe BOITPOCHI 1Jisl TPOBEPKHA 3HaHHﬁ, BXOAsAAIIHME B OK3aMCHAIITMOHHBIC OMJIEThI (HpI/IBeIleHI)I

Taxxke B [IpUIOKeHNH K JaHHOH paboueii nporpamme (POHJ] OIIEHOYHBIX CPEJICTB IO YYEFHON
JUCHUIIJIMHE «YcTpoiicTBa npueMa 1 peodpa3oBaHusi CHTHAJIOBY).

1.

HaznaueHne W OCHOBHBIE XapaKTEPUCTHKH pPaguonpHeMHBIX ycTpoicTtB (PY). CrpykrypHble cxembl PV, wux
JOCTOMHCTBA W HENOCTAaTKU (AETEKTOPHBIA MPUEMHHUK, NPSIMOT0 YCWICHHUS, CYNEPreTepoauH, MpsSMOro
mpeoOpa3oBaHus], pereHePaTHBHBIN, CBEPXpEreHePaTHBHEI).

OKBUBAJICHTHBIE CXEMBI, MapaMeTpPbl U CBOWCTBA OTKPBITHIX HEHACTPOEHHBIX M HACTPOEHHBIX MPHUEMHBIX AHTEHH,
PaMOYHBIX U (PEePPUTOBBHIX IPUEMHBIX aHTCHH.

Hasnauenue Bxoxnoii meru (BLL) PY. Tpebosanus ko BII PY. Cxems! BI] ¢ HeHacTpoeHHo# aHTeHHOM. Cxembl BI] ¢
HACTPOCHHOW aHTEHHOW. OIeKTpoHHast TepecTpoiika BILI, cxeMmbl, yCIOBUS Ui BBIOOpPA DIEMEHTOB CXEM.
Oco6ennoctu BII npuemuunkos quamna3onos YBY n CBY.

BIl ¢ eMKOCTHOH CBs3bIO C HEHACTpOeHHOUM aHTeHHOW. Koadduument nmanazona. VM3meHeHHE pPE30HAHCHOTO
Koa(dUIMEeHTa Tepeiadyn Py MepecTpoiike. BriOop BenmuunHbI eMKOCTH CBsi3H. M30upaTtensHOCTh. JlocTOMHCTBA 1
HEJIOCTATKH.

BIl ¢ MHAYKTHBHOW CBSI3pI0 C HEHACTPOCHHONW AHTECHHOW. PEXMMBI «yKOPOYEHHOW AHTEHHB» U «yIJIMHEHHOW
aHTeHHbl». KoaQdunument nuanasona. V3MeHeHWe pe30HAHCHOTO KO3 (UIMEHTa Iepelayd Tpu TepecTporKe.
Br16op BenmuuHE cBsi3u aHTeHHBI co BLI. M30uparensHOCTh. JJocCTOMHCTBA M HEJOCTATKH.

. BIl ¢ koMOMHHPOBaHHOM CBSI3BIO C HEHACTPOCHHOH aHTeHHOW. Koadpunment quanazona. VisMeHeHHe pe30HAHCHOTO

KO3 uIMeHTa Mepenayn Tpu TepecTpoiike. BbuiOop BenmuumHBI CBs3M aHTeHHBI co BILI. M30uparenpbHOCTB.
JlocTomHCTBA M HETOCTATKH.

BIl ¢ marnumtHO! aHTeHHO#H. Kosdduuument muamazona. BeiOOp BeNWYHHBI CBSI3M AHTEHHBI C MOCICAYIOIIAM
KackasioM. MI3MeHeHne pe3oHaHCHOTO Kod(UIMeHTa Mepeadn npy nepectpoiike. M3duparensHocTh. JlocCTOMHCTBA
1 HEJJOCTATKH.
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8. BII mpu HacTpoeHHO# aHTeHHE. Y cioBus cornacoBanus Bl ¢ anrennoii. [Tapamerp cornacoBanus. KoaddurmenTsr
nepenaur BL[ o HanpsHKeHUIo U o MOIIHOCTH. M30upaTenbHOCTb.

9. HasnaueHue u OCHOBHBIC TIOKazareiam ycuiutens paamodactotel (YPU). Cxema mnepecrpanBaemoro YPY,
Ha3Ha4YCHHE JJIEMEHTOB. DJIEKTpOHHAas nepectpoiika YPY. M3MeHenue pe3oHaHCHOTO KO3 UIMEHTa Mepeaadn Mpu
nepecrpoiike. M30uparenbHOCTh. OUIBTPHI TUIIA «IBIPKa», «IIPOOKa», UX Ha3HaYCHHE.

10. HenrepectpanBaemsiii YPU B pexume corjacoBaHusl ¢ Harpy3Kkoi. YcioBus cornacoBanus. [lapamerp corimacoBaHmHs.
KoaddunueHnTs! iepeauu mo HanpsHpKeHUIO U 110 MOIITHOCTH. M30UpaTeIbHOCTb.

11.TTapa3uTHble 0OpaTHbIE cBA3U B YPU, Mephl 10 yMEHBIICHUIO UX BIMSHUS. Y CIOBUS Iepexoja pe3oHaHcHoro YPU B
PEXHM TeHepaIiy apa3uTHRIX KoJieOaHui. Y cToiunBbiid KoadduimenT yeuneHus Y PY npu nelicTBrn BHYTpEeHHEH
oOpatHo¥ cBs3u. HelTpanmuzanus BHyTpeHHeH oOpaTHoii cBsi3u B YPU.

12. AMruntynaas  (komebaTenbHas) XapaKTepUCTHKa pE30HAHCHOro Kackana. Vckaxkenue Qopmbl orudaromeit
aAMIUTUTYIHO-MOyTupoBaHHoro curHana (AM-curnana) B YPYU. Kospdwuiment rapmonuk. Mepbl Uit €ro
YMEHbBLIEHUS.

13.bnokupoBanne (3aburne) curHana B YPU. IlepekpectHele wnckakenns B YPU. Bsanmuas womymsmms
(uaTepmonynsaus) B YPY. Bropuunast Mmogyssiust B YPU. Mepsl Ui UX YMEHBIIECHUS.

14.Ha3naueHue, MecTO B IPUEMHHKE, COCTaB M IMOKazaTesu npeodpazoateins yactothl (ITH). Cxemsr [TY, HazHaueHMe
3JIEMEHTOB.

15.CnexTpanbHbIi  COCTaB  BBIXOJHOTO TOKa oOfHOHampaeileHHoro cmecurens (CM), aMIUIUTyasl  TOKOB
KOMOWHAITMOHHBIX YacToT. KpyTn3Ha nmpeodpa3oBaHusl.

16.YacrtoTHass XapaKTepUCTHKa M KaHajdbl TNOOOYHOro mnpuema JmHeiHoro I[IY. Mepbl mo uX OCIaOJICHHIO.
IIpeoOpazoBaHne yacTOTHI C HHBEpCHEH U 63 HHBEPCHHU CIIEKTPA.

17.Kanams! modounoro npuema HenuaelHOro [TY. Mephl o ux ocnadieHnio. OcoOeHHOCTh KaHaia MOO0YHOTO MpHeMa
¢ gacroroi (fc+fp / 2).

18.Uckaxenus ¢opmbl orubaromieii AM-curnana, OnokupoBaHue (3a0UTHE), MEPEKPECTHBIC HCKAKCHHS, B3aHMHAs
MOAYIALUS (MHTEPMOILYJISIUS ), BropudHas Moayisiuus B [TH. Mepsl o ux ociabieHuto.

19.Cnoxnbie cxemsl [IU u MeTon ompemeneHus] CIEKTPaJbHOTO COCTaBAa WX BBEIXOJHOTO TOKAa HA OCHOBE CTEIIEHHOTO
psana. CBoiicTBa cinoxxHbIX cxem [T4.

20.Bei6op pexuma pabotsl cmecutens (CM) npu nuHeiHo-momanoii BAX. Bribop pexuma padorst CM npu
kBagpatnyHoii BAX.

21.TpeboBanuss K TeTepoAMHAM TPHEMHHUKOB. CHoOCOOBI oOecreueHHs CTaOMIBHOCTH YacTOTHI TETEPOIIHA.
IlepecTpanBaeMble CHHTE3aTOPBI YACTOT.

22.Heo0X0omMMOCTh M CITOCOOBI COTIPSKEHUST HACTPOEK MPECEIEKTOPa U reTepoIiHa IPHEMHHUKA.

23.BpiO0Op MPOMEKYTOYHOH YacTOTHI CYNEPreTepOJMHA, WMCXOAS W3 YCIOBUH oOecreueHUs M30UpaTeIbHOCTEH 110
3epKaIbHOMY M COCETHUM KaHaJIaM.

24.YcrnoBus, IPUBOAAIINE K HEOOXOIUMOCTH ABOHHOTO MpeoOpa3oBaHUs YacTOTHI B CYIIEPTETEPOANHHOM MIPHEMHHUKE.
CtpykTypHast cxema IpHEeMHHKa C JABOMHBIM IpeoOpa3oBaHHeM YacToThl. Hambomee omacHple KaHAJ Bl MOOOYHOTO
MpreMa CynepreTepoiuHa ¢ IBOHHBIM MpeoOpa3oBaHUEM YacTOTHI.

25.Ha3HaueHnue, mokasaTeliv, CXeMbl ycuinuTenei mpomexxytounoit yactotsl (YIIH). Cxema u cBoiictea YITU-1 (VIIY ¢
OMHOYHBIMH HACTPOCHHBIMH B pe30HAaHC KoHTypamu). Koaddumuent npsmoyrompHocTH. OYHKINSA pacIIupeHUs
nosiockl. GUKTUBHOE €AMHWYHOE ycuieHue. DyHKIUsA yCUIIeHUs. YCHIUTENbHbIE CBOMCTBa m-KackagHoro YITY-1
MIPY Pa3IUYHBIX BEJIMYNHAX (PUKTUBHOTO €IMHUYHOTO YCUIICHHSL.

26.CxeMbl 1 CpaBHHUTENFHBIE CBOWCTBA MO M30uparensHoCcTH U yermnenuio YITU-1, VIIY-2, YITU-3, VIIY-4.

27.CTpyKTypHBIE CXEMBI NIPUEMHHKOB C (HIBTpaMu cocpenorodeHHor midmparenbHocTH (cenekimu) OCU (DCC).
®CHU Ha ocHoBe LC-anemenroB. Onekrpomexanundeckue ®CHU. Ilbezoxepamuueckue DCHU. Ksapuessie OCH.
[NAB-¢uneTper. Hx cBoiicTBa.

28.Haznauenue, 1moka3areiny aMIDIUTYIHBIX AeTeKTOpoB (A/]), ocHOBHBIE cxeMbl AJ] Ha MOIYIIPOBOMHUKOBBIX THOIAX
(mocnenoBarenbHblt AJl, mapamtensHbiii AL, AJl ¢ yIBOCHHEM BBIXOJHOTO HampspkeHus). [lapaMeTpbl JHMOAHOTO
AJl B pexxuMe c1a0OBIX CUTHAJTIOB (B KBaAPATHIHOM PEXKIME pabOoTEhI).

29.YcnoBus ms obecriedeHus JIMHEHHOro peskuMma padoTel muomnoro AJl. YpaBHenme AJl. Yrom OTCEYKH W €ro
Haxoxxaenue. Koapduuuent nepenaun nuneitnoro A/l

30.BxogHoe compoTtuBieHHe OHOAHBIX AJl (TOCIenoBaTENBHOTO, MAapajUIeIbHOTO, C YIBOGHHEM BBIXOIHOTO
Hanpspkerus). Koaddumument dunprpamun AJl. Cioco0sr yBennmdeHns KodQQuirenTa QuibTparim.

31.JIuneitHple MCKaKEHUS CUTHAIA MOJTYJISIIIMYA B TUOJHOM JinHeHHOM AJl. YcioBust 11st o0ecriedeHrs X TOMyCTUMOTO
YPOBHSL.

32.HenuueiiHple ucKakeHus orubarored AM-curnana B awomHoM AJ[ 3a cyer HenmuediHoctH BAX nwmona.
Henuneiinple nckaxeHus: orudaronieir AM-curHana 3a c4eT WHEPIUOHHOCTH HArpy3KH (MCKaKEHUS BHIA «ITHIIAY).
Henuneiinsie nckaxenns AM-currana B auogHoM AJl 3a cyeT mepexofHo# Ienu (MCKaXCHUS BHIA «OTCEUKa).
VYcnoBus nis obecreueHus: OTCYTCTBUS HEJTMHEWHBIX HCKAXKEHUM.

33.Cxema U CBOWCTBA FeTEPOTUHHOTO IETEKTOPA.

34.Cxema u cBoiicTBa HebanmaHcHOTO (hazoBoro (cuHXxpoHHOro) AerekTopa (PJ]). Cxema u cBoiicTBa 6amancuoro ®/I.

35.Cxema, mpHHIUN PaOOTHL, JOCTOMHCTBA W HEJOCTATKH HEOATAHCHOTO M OATaHCHOTO YacCTOTHO-aMIUTUTYIHBIX
9acTOTHBIX jJeTekTopoB (U/I).
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36. [IpuHIMNUIaNTEHasT cXeMa, IPUHIUN paboThl, TOCTOMHCTBA M HEJOCTATKA HEOAJTAHCHOTO M 0aJaHCHOTO YacTOTHO-
¢azopeix /.

37.Cxema, IpUHIMIT PaOOTHI, JOCTOWHCTBA U HEIOCTATKU UMITYJIbCHO-CYETHOTO YacTOTHOTO neTekTopa (U/I).

38.Peakius UJ| mHa rapmonndeckyro momexy. Peaknus UJ] Ha daykryanmnoHnyro momexy. IIpenbickakeHusl cUTHaIa
MOJYJISIIMYU B MepefaTuuke mpu 4acToTHOM Monymsiuuu (UM) u ux nens. KommeHcanusi npenbICKaXeHUH CUrHaa
MOAYJISALIUY B IPUEMHUKE.

39. Umntynbenbiii getextop (MJI). Bpemst ycTaHOBICHHUS U BpeMS CIiajia TIEPEX0IHON XapaKTePUCTHKH.

40.TTukossrit gerexrop (T1/1). VemoBre MMKOBOTO peskuMa paboThI.

41.Ha3HaveHue, CTPYKTypHash CXeMa M MPHHIMI pabOThl acTaTUYeCKOH CHUCTEMbl aBTOMATHUYECKOW ITOJCTPONKHU
yactoThl rerepoauna (AITUI") cyneprerepoaunaoro npueMHnka. TpeboBanus k 010kam cuctembl AITUI. VcimoBus,
IpU KOTOPBIX BO3HUKAeT HeoOxoaumocTh mpumeHeHuss YIIT B nemu obOpatHoi cBsisum cuctembl AITYI.
Koaddunuent aronoactpoiiku. [lonoca yaepkanus, moxoca 3axBara.

42.HaznaueHnue u cTpykTypHas cxema PY ¢ cucremamu APY «Hazany: npoctas APY, 3angepxannas APY, ycunenHas
APY. TpeGoBaumss k Onokam cuctembl APY. Uucio kackagoB INpHEMHHKA, KOTOpble HEOOXOIMMO OXBaTHTh
cucteMoit APY. YciioBus, mpy KOTOPHIX BO3HUKAeT HEOOXOIMMOCTh NMPUMEHEHHUS YyCHIIUTEINs ITOCTOSHHOTO TOKa
(VIIT) B menu obpaTHO¥ cBsI3u cucTteMbl APY.

43.TloMexu ¥ IIyMBl Pa3IMYHBIX YaCTOTHBIX AMAIIa30HOB (aTMOC(EpHBIe, HHIYCTpHANIbHBIe, KocMudeckue). [TlaccuBHbIe
noMexu. lllymoBast momoca 4YacTOTHO-U30MpaTenbHOH cucTeMbl. HomuHampHass MOIIHOCTh TEIIOBOTO IIIyMa.
KoadpdunueHt myma W IIymoBas TeMIepaTypa YeTHIPEXIMOJOCHWKA. Kod(h(uiueHT mymMa MacCHBHOW IIEIH.
[[TymoBas Temneparypa npueMHoON anTeHHbl. OTHOCUTENbHAS IIyMOBas TeMIIepaTypa NpUeMHON aHTEHHBI.

44.0OueHKa YyBCTBUTEIBHOCTH PaJUONPUEMHOr0 YCTPOWCTBA ¢ HACTPOCHHON aHTEHHOH. DaKTOPHI, OT KOTOPBIX 3aBUCHUT
YYBCTBUTEJIbHOCTh IIpUeMHHKA. BO3MOXKHBIE ITyTH MOBBILIEHUS YyBCTBUTEIBHOCTH.

45.1lucdpoBast AEMOOYIANUS ITyTEM BBINCICHUS KOMIUIEKCHOH aMIUTUTYOBl CHTHANA TIPOMEKYTOYHOH YacCTOTHI
KBaJpaTypHBIM IIpeoOpa3oBaHUEM.

17. TunoBblie 321244 JUIA MPAKTHYECKUX 3aHATHI: npuBeacHb! B [Ipumokennn k qaHHON pabodeil mporpamme

(®POHJI OLIEHOYHBIX CPEJCTB IO YYEBHOM JUCHUIJIMHE «YcrpoiicTBa mnpHema u
npeodpa3oBaHusi CHTHAJIOBY). [TOJHBIM KOMIUICKT 3a/1a4 JIJIsl IPAKTHIECKUX 3aHATHH cM. B [5].
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IIpuioxenune k padoyeii nporpamme

MMHUCTEPCTBO OFPA30OBAHUS U HAYKH POCCUMCKOMN ®EJIEPALIMN
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" " 2017 r.

®OHJI OHIEHOYHBIX CPEJCTB 110 YYEBHOHN JUCIUIIJIMHE
«YcTpoiicTBa IpueMa U Npeodpa3oBaHMsi CUTHAJIOBY»
YpoBeHb OCHOBHOI 00pa30BaTeJIbHOM MPOrPaAaMMBbI: CHIEIIHAJTUTET

HanpagjeHue MOAroTOBKH (CHENHAIBHOCTD):
11.05.01 — «Paguod1eKTPOHHBIE CUCTEMbI H KOMILIEKCHD)

Cneunmnajan3anuu:

PaguookanMoHHbIe CHCTEMBI H KOMILIEKCHI,
PaguodnekTpoHHbIE CCTEMBI Mepenaun nHGopManuu;
PaguodekTpoHHBIE CHCTEMbI KOCMUYECKUX KOMILIEKCOB
®opma 00yueHHs: OUHASA

®akyabrer: PTO (pagnorexHu4ecKkuii)

Kadenpa npodpuianpyromas, Bpinyckawuas u 00ecneynBaomas:
PTC (paauoTeXHH4eCKHX CHCTEM)

Kype: 4 Cemectp: 8
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1 Beenenmne

®onpx oneHouHBIX cpeactB (POC) apnsgeTcs MpUIOKEHUEM K pabodeil mporpaMMe JUCIUILTHHEI «Y CTpOMCTBa mprueMa
n npeobpazosanus currano» (YIIIIC) u mpexacraBnsier coOoil COBOKYNHOCTh KOHTPOJIBHO-H3MEPUTEIBHBIX MaTEepHallOB
(TumoBble 3amaud (3ahaHus), KOHTPOJIbHBIE PabOTHI, TECTHI U JAP.) ¥ METOJOB HMX HCIIOJIB30BaHHS, NpEIHA3HAYCHHBIX IS
N3MEPEHNUS YPOBHS JIOCTIIKEHHUS CTYJEHTOM YCTAaHOBJICHHBIX PE3YJIbTATOB O0YUYEHHS.

@®OC no AMCHMIUIMHE HCIIOJIB3YeTCs IIPU NPOBEACHHM TEKYILEro KOHTPOJS YCIEBAEMOCTH W IPOMEXYTOYHON
aTTeCTaIlMU CTYICHTOB.

[lepeuenb 3aKpeIICHHBIX 3a TUCIUILTMHOW KOMIIETEHINI puBeieH B Tabnuie 1.

Tabéauua 1 — IlepeyeHb 3aKpenieHHbIX 32 THCHUIJIMHON KOMIeTeH Ui

Kon @opmyMpoBKa Stansl GOPMUPOBAHUS KOMIETEHIIUH
KOMIeTeHIuH
K-3 CrocoOHOCTh Jonsicen 3nameo:
OCYIIIECTBIISTH ® [IPHUHLUIEI PaOOTHI PAIHONPHEMHBIX y3JI0B, OJIOKOB U
MIPOEKTHPOBAHNE YCTPONCTB M IIOHUMATh (PU3NYECKUE TPOLIECCEHI,
KOHCTPYKLUH MPOUCXOAIINE B HUX; 00 HCKAKEHUAX HENPEPBIBHBIX H
NEKTPOHHBIX CPEACTB C JMCKPETHBIX CUTHAJIOB P IPOXOXKICHUH PaTHOTPaKTa
NpUMEHEHHEM MIPUEMHUKA, O BUJIaX TIOMEX PaJHONPHEMY H METOIaxX
coBpemeHHbIX CAIIP u MOBBIIICHUS TOMEXOYCTOHYHUBOCTH MpreMa HH(OpMaIu, 00
MMaKCTOB IPUKIIAIHBIX 0COOEHHOCTSIX PaAHOIPUEMHBIX YCTPOICTB Pa3IMUHOIO
porpamMm Ha3HAYCHUSL.
Honoscen ymemp:
® TPUMEHSTH HAa NPaKTHKE METOJIbI aHaJIM3a U pacyera
OCHOBHBIX (D)YHKIIMOHAIBHBIX Y3JIOB PaJUONPUEMHBIX
YCTPOMCTB; pa3pabaThiBaTh U 00OCHOBHIBATH
COOTBETCTBYIOIIUE TEXHUYECKOMY 3aaHUI0 U COBPEMEHHOMY
IK-4 CriocoGHoCTb BBIGHpATH YPOBHIO Pa3BUTHUSI TEOPUU U TEXHUKH CTPYKTYPHBIE U
ONTHMAJIbHBIC IPOCKTHBIC MIPUHITUITHATBHBIE CXEMBI PaTUONPUEMHBIX y3JIOB H YCTPOHCTB
PCHICHM: Ha BCEX 3Tanax C YYETOM UX MECTa B CUCTEMAax PaIHOCBSI3H U PAHOI0CTYIIA,
MPOCKTHOI'O Mpornecca YCIIOBHH WX 3KCILTyaTalllH, BKJI0Yas TPeOOBaHUS SKOHOMUKH,

OXpaHBbI TPYyJla U OKPY’KaIOIIeN Cpebl, S)prOHOMUKA U
TEXHUIECKOH 3CTETUKH; BEIOMPATh 3JIEMEHTHYIO 0a3y C
y4eToM TpeOOBaHWH MUHUATIOPU3AINH, HaIS)KHOCTH,
3JIEKTPOMArHUTHON COBMECTUMOCTH, TEXHOJIOTHIHOCTH,
PEMOHTOIIPUTOAHOCTH, YA0OCTBA 3KCIITyaTallui |
9KOHOMHUUECKO# 3()PEKTUBHOCTH; OCYILECTBIISAThH
CXEMOTEXHHYECKOE MPOSKTUPOBAHNE pa3padaThIBaeMbIX
PaAMONpPHEMHBIX Y3JI0B M yCTPOMCTB, BKIIOYAs pacueT
JJIEMEHTOB IPUHIMIHAIBHBIX CXEM U TEXHHYECKHUX
MoKa3aTelel, CTPEMACh K UX TEXHHUKO-I)KOHOMHYECKON
ONTUMU3ALNHU; 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 TEXHHYCCKON IKCIUTyaTaIlHH.

2 Peanmn3zanus kKoMneTeHI Ui

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

Jns GopmupoBaHMs KOMIETEHIMM HEOOXOANMO OCYIIECTBHUTH DS OTaroB. JTarbl (JOPMUPOBAHUS KOMIICTEHIIHH,
IIPUMEHsIEMBbIE JJIsl TOTO BUJIBI 3aHATHH U HCTIOJIb3yEMBbIE CPECTBA OLICHMBAHUSI 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 PaH0dJICKTPOHHBIX

YMeTh u3ydath NpUEMbI
pa3paboTKU CTPYKTYpPHBIX
1 (pyHKINOHAIBHBIX CXEM
PanuodIeKTPOHHBIX
CHCTEM M KOMIUIEKCOB, a
TaKKe MPUHIMITHATIBHBIX
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
KOHCYJIbTallu1
paboTa CTyIeHTOB
e Odopmienue
Tect bop
OTYETHOCTH U 3allKTa
KontponsHas padora 3amuTa 1a00paTOPHBIX
Hcnonb3yeMmble cpeacTBa mabopaTOPHBIX padboT
BerlnonsaeHue pabot
OLleHUBAHUSA e  Odopmierue u
JIOMAILHETO 3aJaHus DK3aMeH

3aliyuTa J0MallHEero
3alaHuA

e JK3aMeH

OO1Me XapakTepUCTUKH IMOKa3aTelieil U KPUTEPHUEB OLICHMBAHHS KOMIIETCHI[MM HA BCEX JTalax MPHUBEICHBI B
Tabnuie 3.

Taéauna 3 — O0mne xapakKTepUCTHKH MOKAa3aTeJiell H KPUTepPHeB OLEHHBAHUS KOMIETEHIINH M0 dTaNaM

IHoka3aTenu u KpUTEpPUU 3HaTh Ymern

Baagern

ObnanaeT GakTHICCKUMU 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,
COBEpILECHCTBYET ACHCTBHS
paboThI

OranvHo
(BbICOKMII yPOBEHb)

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

OO6namaeT qUamna3oHOM
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 6a30BBIMHU
OOIIUMH 3HAHUSIMHA

YaoBiaerBopuTebLHO
(IIOpOroBbIii YPOBEHB)

PaGoraer npu npsamom
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

MaKETOB NPUKIJIATHBIX
porpamMmm

Xopowo
(0a30Bblil ypOBeHb)

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

IIPOEKTUPOBAHMSL
KOHCTPYKLUI

NpUMEHEHHEM
coBpemeHnHbIXx CAIIP n
MaKETOB MPHUKIIaJHBIX
HpOrpamMm

VYMeer u3ydars IpUeMbl

3JIEKTPOHHBIX CPEICTB C

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

Y0B1ETBOPHUTEIBHO
(OpOroBLIii ypOBEHB)

3HaeT OCHOBHBIE TIPUEMBI
MPOEKTUPOBAHUS
KOHCTPYKLHH 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 CPEJICTB C
MIPUMEHEHHUEM
coBpemeHHbIX CAIIP u
MaKEeTOB MPUKIAJIHBIX
MporpaMm

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

Hdns  dopMupoBaHHS KOMIIETCHIMH HEOOXOIUMO OCYIICCTBUTH pPSI  ITAlloB.

Oransl  GOpPMHUPOBAHUS

KOMIICTCHIONH, IPHUMCHACMBIC IJIsI 3TOI'O BHIbI 3aHATUA U HCIIOJIB3YEMBIEC CPCIACTBA OLCHUBAHHA IIPEACTABIICHBI 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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T'paHull IPUMCHUMOCTH

abcTparupoBaHus IpoodIIeM

Xopowuo (6a30Bblii YPOBEHB)

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

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

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

YaoBaersopureabHO
(1MOporoBbIii ypOBEHbB)

O0iamaer 60a30BBIMHU
OOIIMMH 3HAHUSIMH

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

PaGoraet npu mpssmom
HaOJIONEHUH

DopMynHpoBKa MOKa3aTeIe 1 KPUTEPUEB OLICHUBAHMS JaHHOW KOMIIETEHIINH MIPHUBEICHA B TabIHIe 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 IIPOSKTHBIX

YMeeT n3zydyats NIpreMbl
BBIOOPA ONTHMAIBHBIX
MPOEKTHBIX peIICHNH Ha

Bnaneer npuemamu
BBIOOPA ONTUMAIIBHBIX
MPOEKTHBIX PEIICHUH Ha

YPOBCHB) pELIeHUH Ha BCEX dTanax
BCEX ATanax IPOeKTHOTO 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 MPOEKTHBIX
peleHunii Ha Bcex ATanax
IIPOEKTHOTO Ipolecca

(MoporoBklii ypoBeHb)

3 ®opMbI KOHTPOJISI YCBOEHHSI MaTepHAaa JMCHMILIMHBI M (GOPMUPOBAHHSI KOMIIeTeH M

Jlyist KOHTPOJISI YCBOGHHUSI MaTepualia JTUCHUILIMHBL U (POPMUPOBAHMS KOMIIETCHIMH HCIOIB3YIOTCSI DKCIIPECC-0MPOC
Ha JISKIMSIX M TMPAKTUUECKUX 3aHATHAX, Ja0OpaTOpHBIE 3a/1aHus, JOMAITHHE 3aJaHus 10 NMPAKTHYECKUM 3aHSATHAM, KypCOBOE
MIPOEKTUPOBAHNE M MHBIE MaTepHalibl, HEOOXOAUMBIE JJIS OLIEHKH 3HAHWH, YMEHHH, HaBBIKOB U (WMJIM) OMBITA JESTENbHOCTH,
XapaKTepU3YIOLIMX dTanbl (OPMUPOBaHHS KOMIIETEHIIMI B TIPOLIECCE OCBOCHHUS 00pa30BaTENIbHOM MPOrpaMMBl.

4 MeTtoanyecKue MaTepHaJIbI
Jus obecrieueHust mpoiiecca OOy4YeHHs, TOATOTOBKM K JaOOPATOPHBIM 3aHATHSM W CAMOCTOSITEIBHON pabOoTHI
UCIIONB3YIOTCA METOJUYECKHe MaTepuajbl, OIpeeNsiolle Mpouelypbl OLEHHBAaHWSA 3HAHUH, yMeHUI, HABBIKOB U (MJIM)
OTIBITa JEATENILHOCTH, XapaKTEPU3YIOIINX 3Tanbl GOPMUPOBAHHS KOMIETCHIINH, B CIEAYIOIIEM COCTaBE.

4.1. OcHoBHas TUTEpPaTYpa

1. Ilymxapes B.Il. YcrpoiictBa npuema u 00pabOTKH cCUrHajoB: YueOHOe mocoOue. [DneKTpoHHBIH pecypc] —
Tomck: ToMck. TOC. YH-T CHCTEM ympaBlieHHS U pajguodniektponuku, 2012. — 201 c. — Pexum pocrymna:
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: TOMCKHUI TOC. YH-T CUCTEM YIPAaBICHHS 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. Memuxos C.B., Ilymxkapes B.Il., Sxymesuu I'"H. Paauonpuemusie yctpoiictBa: COOpHUK 3amady H
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]: YdueOHO-MeToau4ecKkoe MMOCoOre MO CaMOCTOSATENbHOH padore. — Tomck:
ToMckmii roc. yH-T CHCTeM yhpaBieHus u paauodniektponuku, 2012, — 9c. — Pexum nocryna:
http://edu.tusur.ru/training/publications/1845.

4.4, YMII pas JIP u CP npu noAroToBKe K HUM M HANMCAHUS OTYETOB

7. Ilymxkapes B.II. HccnenoBanue kone0aTensHOTO KOHTYpa C AJIEKTPOHHOM TMEPecTpOHKON 9acToThl: YueOHO-
METOJIM4YeCKOoe ocolue 1o J1abopaTopHoii pabote B KoMiibtoTepHO cpeae QUCS [DnekTpoHHBIN pecypc]. —
Tomck, ToMckmii roc. yH-T CHUCTEM yINpaBlieHHS W paanodiekTpoHuku, 2012. — 25c. — Pexum nmocryma:
http://edu.tusur.ru/publications/1575.

8. Ilymkapér B.I1. Paguonpuemnsie ycrpoiictBa: McciaenoBaHue AMana3oHHOTO MPECEIEKTopa MPH Pa3IndHbIX
CBS3SIX C HCHACTPOSCHHOW aHTEHHOW: MeToInWYecKre YKa3aHHsl 110 BBINOJIHECHHIO J1a00paTOPHBIX paboT
[DnexTponHbIi pecypc]. — Tomck: ToMckunii TOC. YH-T CHCTEM yIIpaBlieHHs U pannodiexTporuku, 2016. — 39 c.
— Pexxum moctyma: https://edu.tusur.ru/publications/6534.

9. Ilymkapes B.I1. MccnenoBanue aMImuTyAHOTO JeTeKTopa: Y4eOHO-METOIUUEcKoe MocoOue 1o J1abopaTOPHOM
pabote [DnexTpoHHBIH pecypc]. — TomMck, TOMCKHII TOC. YH-T CHCTEM YIPaBISHHS U PaIu0dIeKTPOHUKH, 2012,
— 25 ¢. — Pexxum noctyma: http://edu.tusur.ru/training/publications/1622.

10. MenuxoB C.B., Ilymxkapes B.I1., XKennepckas C.I1. Pamuonpuemnsie ycTpoicTBa: YueOHO-METOIUIECKOE
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. Ha3naueHme W OCHOBHBIC XapaKTEPHUCTHKHU paaHONPHUEMHBIX ycTpoitcTB (PY). CtpykTypHBIE cxeMbl PY, ux noctonHcTBa
HEJIOCTATKHU (JETEKTOPHBIN MPUEMHHUK, NPSIMOTO YCHIJICHHS, CYTIEpPreTepO/INH, PSIMOTO NpeoOpa30oBaHMsl, peTeHepaTHBHbIH,
CBEpXpETCHEPATHBHBIH).

2. DKBUBAJICHTHBIE CXEMBI, IMapamMeTpbl M CBOWCTBA OTKPBITBIX HEHACTPOCHHBIX W HACTPOEHHBIX IPUEMHBIX AaHTEHH,
PaMOYHBIX U (PePPUTOBBIX IPUEMHBIX aHTCHH.

3. Haznauenme Bxomnoii nerm (BLI) PY. Tpe6oBanus ko BI[ PY. Cxemsr Bl ¢ HeHacTpoeHHO# aHTeHHOU. Cxemsbr BI] ¢
HaCTPOEHHOW aHTEeHHOW. DJIeKTpoHHasI mepecTpoiika BII, cxeMsbl, yciioBus aist BeIOopa anemMeHToB cxeM. Ocobennoctu BI]
pueMHHUKOB auanazoHoB YBY u CBY.

4, BIl ¢ eMKOCTHOW CBS3bI0 C HEHAacTpoeHHOW aHTeHHOH. Koadpdumument nuamazoHa. M3MeHeHHWE pPE30HAHCHOTO
Kod(pdunreHTa mepenadyn NpH mepecTpoiike. Bribop BemmumHBI eMKOCTH CBS3H. M30mparensHOCTh. [locTOMHCTBA M
HEIOCTaTKH.

5. BIIl ¢ MHAYKTUBHOH CBS3BI0 C HEHACTPOCHHON aHTEHHOW. PEXMMBI «yKOPOUEHHON aHTEHHBI» M «YIJIMHECHHOW aHTEHHBI».
Koappunnent nuanasona. VzmeHeHne pe3oHaHCHOTO KO3 @HIMEHTa Iepeladd NpH IepecTpoiike. BriOop BennuuHBI
cBs13u aHTeHHbI co BLI. M36uparensHocTs. JlOCTOMHCTBA M HEJOCTATKH.

6. BI[ ¢ koMOMHHMPOBaHHOH CBSI3bI0 C HEHACTPOEHHOW aHTeHHOH. Koadduuuent nuamnazona. VzmeHeHHe PE30HAHCHOTO
koa(punrenTa nepenayn npu nepectpoiike. Beioop BennunHbl cBsi3u anTeHHBI co BLI. M30uparensHocTs. JJocTonHcTBa M
HEIOCTATKHU.

7. BII ¢ maruuTtHo# anTeHHOH. KoadduimenT nuanazona. BeIOOp BeIMYMHBI CBS3M aHTEHHBI C MOCIETYIONINM KacKa/lOM.
H3meHenne pe30HaHCHOTO K03 PHIMeHTa iepeaun Mpu mepecTpoiike. M3oupaTenbHOCTh. JJOCTOMHCTBA M HEJOCTATKH.

8. BII mpu HacTpoeHHOW aHTeHHe. YcioBusi coriacoBanust BL| ¢ anrtenHoil. Ilapamerp cornmacoBanus. KoadduipeHTs
niepenadu Bl mo HanpspKeHUIO U 0 MOIIHOCTH. MI30MpaTebHOCTb.

9. HasHaueHne M OCHOBHBIC IOKa3zarenu ycwiauteas paawodactotsl (YPU). Cxema mepectpamBaemoro YPU, HazHaducHue
2JIEMEHTOB. DJIEKTpOHHAs TepecTpoiika YPU. M3MmeHeHne pe3oHaHCHOTO Kod(ddHIMeHTa Mepeaadu IMpHu IMepecTpouKe.
W3z6uparenbHOCTh. OUIBTPHI THIIA «ABIPKa», «IIPOOKa», X Ha3HAYCHHUE.

10. HenepecrpauBaemblii YPU B pexume coriacoBanusi ¢ Harpy3koi. YcioBus cornacoBanus. [lapamerp coriiacoBaHusl.
KoapuunenTts! 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
PeKMM TeHepalluu TMapa3uTHBIX KoJeOaHui. YCTOW4HMBBIM Kod(pduimeHT ycwieHus YPYU npu neiicTBum BHYTpEHHEH
obOpaTHoU cBsi3u. HeliTpanuzanus BHyTpeHHelH 00paTHO# cBsa3n B YPU.

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

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

14. Haznauenue, MecTo B IIPUEMHHKE, COCTaB W Iokaszarenu mnpeoOpasosatenst dactoThl (IT4). Cxemsr 114, Ha3zHaueHue
JJIEMEHTOB.

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

16. YacroTHast XapakTepHCTHKa U KaHaIbl MoOoYHOro npuema smHelHoro ITY. Mepsl mo ux ocnabnenuto. [IpeoOpaszoBanue
JaCTOTHI C HHBEPCUEH 1 6€3 MHBEPCUH CIEKTPA.

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

18. Uckaxkenuss ¢opmsl ormdatomieii AM-curHanma, OnokupoBaHue (3a0WTHE), MEPEKPECTHBIE WCKAKCHUS, B3aWMHAS
MOIYISAIHs (HHTEPMOIY SIS ), BTopudHas Moxysiius B [TH. Mepsl 1o ux ocinabieHuio.

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

20. Boi6op pexunma padotsl cMmecuresst (CM) npu nuneliHo-nmomanoii BAX. Beioop pexuma padotst CM mpu KBaapaTHIHON
BAX.

21. TpeboBanus k reTepoarHaM npueMHUKOB. CriocoObl obecriedeHns cTabMIIbHOCTH YacTOThl TeTepoanHa. [lepectpanBaembie
CHHTE3aTOPHI 4acTOT.

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

23.BpIOOp TMPOMEXYTOUHOH YacCTOTHI CYNEPreTepoJHAa, HCXOIS U3 YCIOBHH oOecleueHHs HW30MpaTenbHOCTEH 110
3epKaJIBbHOMY U COCEHUM KaHaJlaM.

24.YcnoBus, NPHUBOIAIINE K HEOOXOJMMOCTH ABOMHOTO NpeoOpa3oBaHWS YacCTOTHI B CYNEPreTEPOJUHHOM IPHUEMHHUKE.
CrpykTypHas cxema IpUEeMHHKa ¢ IBOMHBIM IpeoOpazoBaHueM dacToThl. Hanbosnee omacHble KaHAIBI ITOOOYHOTO MpHeMa
CyIepreTepoanHa ¢ JBOWHBIM IIPe00pa30BaHUEM YacTOTHI.

25. HazHaueHune, moKazaTeln, CXeMBI ycuinuTened mpomexyrouHoit wactotel (YIIH). Cxema u cBoiictea YIIU-1 (YIIY ¢
OJIMHOYHBIMH HAaCTPOCHHBIMH B pe30HaHC KoHTypamHu). Koadduument npsmoyronsHocTr. OYHKIUS paCIIMPEHUS TOJIOCHI.
QuKTHBHOE eNnHNYHOE ycwieHne. DyHKIMA ycuneHus. Y CHINTeIbHbIe CBOMcTBa m-KackagHoro YIIU-1 npu pa3iaudHbIX
BENINYMHAX (PUKTHUBHOTO €TUHUYHOTO YCHIICHUSL.

26. CxeMbl ¥ CPaBHUTEIILHBIC CBOMCTBA M0 M30HpaTeabHOCTH U ycuinenuto 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 aMIUIUTYIHBIX JeTeKTOopoB (AJl), ocHOBHble cxeMbl AJl Ha IOJYHNpPOBOJHHKOBBIX IHOMAAX
(mocnenoBarensHbIil AJl, mapamiensaeiit AJl, A/l ¢ yaBoeHHeM BBIXOTHOTO HampspkeHws). [lapamerpsl auomHoro A/l B
pexuMe caadbIX CHTHAJIOB (B KBaIPATUYHOM PEKUME PabOTHI).

29. YcnoBus i obecnieueHust THHEHHOTO pexxuMa padotel quoaHoro AJl. Ypasaenue AJl. YTo OTCEUKH U €ro HaXOXKICHUE.
Koaddunuenr nepenaun nuneriHoro A/l

30. BxogHoe comnpotuBienue auonHbix AJl (mocienoBaTesabHOro, MapaielbHOrO0, ¢ YABOCHHUEM BBIXOJIHOTO HAIPSDKCHUS).
Koadpunuent punprpanuu AJl. CriocoOsl yBenuueHus KodhpuiiuenTa GuibTpamnmm.

31.JIuHeliHble MCKa)XEHHs CUTHAjla MOJIYJISLIMHK B JHOAHOM JuHeWHoM AJl. YcnoBusi mis oOecriedeHHs UX JOIMYCTHMOTO
YpOBHSL.

32. Henunelinble nckakeHust orumbaromeii AM-curnana B auogHoM AJl 3a cuer menmueinoctn BAX guoma. Henuneiinsie
ncKakeHns1 oruOaromeidd AM-curHaia 3a c4eT WHEPUMOHHOCTHM HAarpy3ku (MCKaXKeHUWs BHUIA «wiay). HenuHeliHble
nckaxxeHns: AM-curHana B jpuomHoM AJl 3a cyeT mepexoJHON Ienu (MCKaKEHHWS BHAA «OTCEUKa»). YCIOBUS s
obecrieueHnst OTCYTCTBHS HEJTMHEIHBIX NCKa)KeHUH.

33. Cxema 1 CBOWCTBA I'eTEPOIMHHOTO JETEKTOPA.

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

35. Cxema, npuHOUN paboOThI, TOCTOMHCTBA U HEJAOCTATKH HEOAIAHCHOTO M 0alaHCHOTO 4aCTOTHO-aMILIMTY/HBIX YaCTOTHBIX
netextopoB (Y/I).

36. IIpuHnunuansHas cxema, IPUHIIMIT paboThl, JOCTOMHCTBA W HEJOCTATKH HEOAIAHCHOIO M OAJIAHCHOTO YaCTOTHO-(a30BhIX
Y.

37. Cxema, MpUHIKI PabOThI, JOCTOMHCTBA M HEAOCTATKHA UMITYJIbCHO-CUETHOTO 4acTOTHOrO aerekTopa (Y/1).

38.Peakumss YJI Ha rapmoHudeckyr mnomexy. Peakius YJ] Ha GuIyKTyannoHHYR moMmexy. IIpeapICKaKeHHS CHTrHajia
MOJYJSIIMM B MepelaTduke Nnpu 4acToTHOW moxymsiuuu (UM) m mx nems. KommeHcamust mpenpIcKaXeHHH cHrHaia
MOIyJISILIUY B IPUEMHUKE.

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

40. ITukossrit gerexrop (I111). YcnoBue nukoBoro pexmnmMa padoThL.

41. Ha3zna4yenue, CTpyKTypHasi CXeMa M NPHUHIMI PabOThl acTaTUYECKOW CHCTEMBI aBTOMATHYECKOW MOICTPOWKH YaCTOTHI
rerepoauna (AITUI) cyneprerepoaunHoro npuemuuka. TpeboBanus k O61okam cuctemsl AITUIL. VcnoBus, mpu KOTOPBIX
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BO3HHKaeT HeoOxoaumocTs npumeHenust YIIT B uenm ob6patHoii cBsizu cuctembl AITUIT. Koaddunment aBronoacrpoiky.
Ionoca ynepskaHus, mojoca 3axBara.

42.HaznadyeHue u CTpyKTypHas cxema PY ¢ cucremamu APY «Hazamy: npocras APY, 3axepxkannas APY, ycunennas APY.
TpeboBanus k Omokam cuctembl APY. Umcino xackamoB NMpHEMHHKA, KOTOPBIE HEOOXOAMMO OXBAaTUTH cuUcTeMoil APY.
YcoBus, TpH KOTOPBIX BO3HUKAET HEOOXOAMMOCTh MPpUMEHEHUs ycmnutens nocrosaHoro Toka (YIIT) B menm oOpatHOH
CBsA3H cUcTeMBI APY.

43.Tlomexu M WIYMBI pa3lNWYHBIX YAaCTOTHBIX IHAIAa30HOB (aTMoc(epHbBIe, WHAyCTpHaJIbHBIE, KOocMHUeckue). IlaccuBHBIC
nomexu. lllymoBas mojoca 4YacTOTHO-W30MpATeNbHOM cHcTeMbl. HoMHHambHas MOIIMHOCTH TEIUIOBOTO —LIyMa.
Koad¢uuuent mryma u mrymoBast Temmeparypa deTbipexnoitocHuka. Koaddunuent myma naccuBHoit nenu. Hlymosas
TeMIepaTypa npueMHoil anTeHHbl. OTHOCUTENbHAs IIyMOBas TeMIepaTypa NPUEMHON aHTCHHBI.

44, OneHka 4yBCTBUTEIBHOCTH PAMONPHUEMHOrO YCTPOIMCTBA C HACTPOCHHOH aHTEHHOW. PaKkTOpBI, OT KOTOPBIX 3aBUCUT
YYBCTBUTEIHHOCTh MPUEMHHKA. BO3MOKHBIE TyTH NOBBIIICHUS YyBCTBUTEIBHOCTH.

45. Ilndposast [eMOAYISAUMS ITyTeM BBIACICHNS KOMIDIEKCHONW aMIUTUTY/Ibl CUTHAJIAa IPOMEXYTOYHON YaCTOTHI KBapaTyPHBIM
mpeoOpa3oBaHUEM.

4.6 TumoBble 321a4u 1JI5l IPAKTHYECKHUX 3aHATHI
(MOJTHBIN KOMILJIEKT 32124 UIS MPAKTHYECKUX 3aHsaTuii cm. B [12, 13])

1. Haiigure u ucnpaBbTe TPU OIMMOKH B cxeMe BXxonHou 1enu (BIl) ¢ aiekTpoHHOM IepecTpoiKoi W MHIYKTHBHOM
CBS3BIO C aHTEHHOMW, padoTaroleil OT HEHAaCTPOEHHOW aHTEHHBI B peXKuUMeE y/UIMHeHHs. PaccuurtaiiTe BennunHy
OTHOILIGHUS] PE30HAHCHBIX Kod(pduumeHToB mnepenaun Bl Ha BepxHed W HIDKHEH dYacToTaX HACTPONKH

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

omax

f, =200« Yy ; nobpoTHOCTH KOHTYpa BII mpH mepectpoiike 0CTaeTCs MOCTOSHHOM.

2. HaiiguTe M ncrpaBbTe IBE OIIMOKH B cxeMe npecenekrtopa. OmpeaesuTe moiocy NpoIyCcKaHus MPecesieKTopa 1o
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 ucnpasbTe aBE OMMUOKK B cxeme mpeodpasoBatens yactothl (I1U). Onpenenute NONSIPHOCTH M BETHYHHY
HaNpsDKeHUs CMelleHus E ., , aMIUIMTydy CHHYCOWJAIBHOrO HampspkeHus: rerepoaumna U, Uil TOdydeHHS

MaKCHMAaJIBHOTO 3HA4YCeHHs pe30HaHCHOro kodgduiuenta mnepemaun [IY, MakcHUManbHBIM pe30HAHCHBIN
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 npuema 114 Yepe3 BbICIINEC FTAPMOHUKHU T'€TCPOANHHOTO BO3JICUCTBUS JOJKHBI OTCYTCTBOBATb.

o
o2
=i Kk
USXC
~ CTH ( j !
il

Bhix
ECM

1,0 e

C3

Rz Ch

To 1 o5 I - En

4. HaiiguTe u ucnpaBbTe IBE OMMOKKA B CXeMe JIHMHEHHOTO MOCIENOBATEIBHOTO aMIUIUTYAHOTO netekropa (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® .

l‘:‘,E UBX V7 U Bhlx
~ cd ~
E [ | |
o | =5 |
o2 RT R2

5. Omnpenenure pe3yIbTUPYIOMUH KO3(D(UIMEHT mIymMa CBS3HOIO CYyNEpreTepOJUHHOrO IMpHeMHHKa AM-curaania,
ecmu ko3 dunmenTsl mryma npecenekropa ([IPC), mpeoOpazoBatens gactotsl ([T4), yennurens mpoMexyTOIHOM
gactotel (YIIY) coorBercTBeHHO paBHBI 306, 605,305 , a ux k03()GHUIMECHTH YCUIICHUS COOTBETCTBEHHO

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

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

A MNy=3aF N,=04F Nj=23af
P
I [ 7 | [ viqu | [E]
naec H 4 H ¥y YHY
Feax =304k | rsxbsmlilrsauasml—l Verax

k=700f k=008 k=7000F5
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