MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUNCKOM ®EJEPALINU
®denepanbHOE rOCyIapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIETO TTPO(EeCCHOHATTEHOTO 00pa30oBaHUs
«TOMCKHWH I'OCYJAPCTBEHHBIA YHUBEPCUTET
CUCTEM YIIPABJIEHUSI U PAJIMODJIEKTPOHUKH» (TYCYP)

YTBEPXJIAIO
= TUSUR )
“rf UNIVERSITY IIpopekTop no y4yedHoii padore
Cepragasar; 1obofala-52a6-4148-aef0-5584d3fd4820 OfH
Brageaey: Tpoam Masen D&amose
Dadcrearenas: ¢ 19001, 2016 no 15.09.20149 5 T.

PABOYAS ITPOTPAMMA YYEBHOUM JUCHUATIIMHBI
«PaxuonpuemMHbie YCTPOMCTBA CUCTEM MOOUJIBLHOM CBA3M»

YpoBeHb 0CHOBHOI 00pa30BaTeIbHOM NPOrPAMMBI . aKademMuuecKuil daxkaiaspuam

HanpaByieHue MoAroToBKM:
11.03.02 — «MupoxommynukayuoHHvle MEXHONOZUU U CUCHEMDBL CEA3UN»

HMpoduan: Cucmemvt modunbHOI 633U

®opma o0yueHMsA: OuHAA

daxyabrer: PT® (padouomexnuueckuii)

[podpunupyromas xkadenpa: TOP (menekommynukayuii u 0CHO8 paouomexHuKu)
ObecneunBawmas u Bpinmyckawmas kagenpa: PTC (padouomexunuueckux cucmem)

Kypesri: 3, 4 CemecTpsl: 6, 7
Yueonbie miaanbl Hadopa 2013, 2014, 2015 rr.

Pacnpenenenne padouero BpeMeHu

© ~ =

£ £ o £

Ne Buae! yue6Hoii paboThI g g § £

= = I~ =

5 5 =

) ) =
1. Jlexuuu (JI) 32 32 yac.
2. JlaGopaTopusie padoTs! (JIP) 16 16 yac.
3. IpaxTnyeckne 3ansitust (I13) 32 14 46 qac.
4. KypcoBoii IpoeKkT - KOHTPOJIb CAMOCTOSATEJILHOMI 10 10 qac.

pa6oTsl (KII-KCP) cTynenToB (ayAnTOpHbIii)
5. Bcero ayTuTOpHBIX 3aHATHIH (Cymma 1-4) | 80 24 104 yac.
6. U3 Hux B uHTepakTUBHOH popme | 16 16 yac.
7. CamocTtosiTensHas padora (CP) crynentos 64 84 148 qac.
8. Bcero (0e3 3x3amMeHa) (Cymma 5,7) | 144 108 252 qac.
9. CP Ha moATrOTOBKY M c1a4yy IK3aMeHa 36 36 yac.
10. | OOmasi TPyA0EMKOCTH (Cymma 8,9) | 180 108 288 yac.
(B 32a4€THBIX eIMHHUIIAX) 5 3 8 3ET
3ayert: 7 cemecTp Ju. 3a4er: 7 cemecTp
IK3aMeH: 6 cemecTp
Tomcek 2016
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
rpotoxos Ne oT & » 20 1

JIner corjiacoBaHui

PabGouass mporpamma coctaBieHa ¢ yderom TpeboBanuii dDenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro cTaHaapta Bbicmiero ooOpazoBanus (PI'OC BO) mo HampaBi€HHUIO MOATOTOBKH
11.03.02 «MH)OKOMMYHHKAIMOHHBIE TEXHOJOTUH U CHUCTEMBI CBSI3M», YTBEPKICHHOTO MPHKA30M
Muno6puaayku Poccun Nel74 ot 06.03.2015 r.,
paccMmoTpeHa u ogo0peHa Ha 3acemnanuu kKadenpsl paguorexaudeckux cucreM (PTC) 20 ampens 2016 r.,

npotokoi Ne 7.

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

3aB. obecrieunBaronieil u Beimyckarwomen kadenpoii PTC Memuxos C.B.

Pabouas mporpamma coriacoBaHa ¢ ¢akynbTeToM M Ipodumupyromei kadenpoil HampaBlIeHUS
MOATOTOBKH.

Jexan PTD [Tonosa K.1O.

3aB. npodrmpyromeit kadpenpoit TOP Hemmumos A5
DKcnepT:

Houent xadenpsr PTC Konorpusos B.A.
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1. Henu n 3agaun AncuunuHbl «PagnonpuemMubie yeTpoiicTBa cucteM MOOWIbHOI cBsi3m» (PYCMC)

Ienn AMCIMIUIMHBL: M3YYEHHE CTYICHTAMH IPUHIUIIOB MOCTPOCHMS YCTPOMCTB HpueMa U 0OpaboTKH
CHT'HAJIOB C PA3IMYHBIMU BHIAMH MOIYJISIUH, PaOOTAIOINX B PA3IMYHBIX JHANa30HAX JUIMH BOJH; (pHU3MuecKux
NPUHOMUIIOB PabOTBl M OCHOBHBIX CXEMHBIX pElIeHWH (YHKIMOHANBHBIX Y3JIOB MPHEMHHKA, OCOOCHHOCTEH
00pabOTKH B MPUEMHOM YCTPOHCTBE aHAJIOTOBBIX M UMITYJILCHBIX PaJHOCHTHAJIOB.

3agaun IUCHMIUIMHBL OOYYEHHE CTYIEHTOB KOMIUIEKCHOMY TEXHHUYECKOMY MBIIUICHHIO Ha MPUMEpax
pa3bopa NPUHLMIIOB MOCTPOCHUS W Pa0OTHl COBPEMEHHBIX YCTPOWCTB MpHeMa W 00padOTKM paJlOCHUTHANIOB,
03HAKOMJICHHE CTYACHTOB C MPUEMHHUKAMHU Pa3IMYHOTO TUMA (CBSI3HBIX, B TOM YHCJE HUCIOIb3YEMBIX B CHCTEMaX
MOJBH)KHOW CBSI3W; PAIMo- U TelleBEIATENbHBIX; PaJHONIOKAIIMOHHBIX ); 03HAKOMJICHHE CTYJICHTOB CO CTaHAapTaMHU
B 00JacCTH COBPEMEHHBIX PaJHMONPHEMHBIX YCTPOHCTB; (hopMupoBaHne NpodecCHOHATBHBIX KOMIETCHLHUH 10
HaTpaBJICHUIO MOATOTOBKM B COOTBETCTBUHU ¢ TpeOoBaHHSIMU «OCHOBHOH MpodeccuoHalbHONH 00pa3oBaTeNbHON
nporpammsen» (OITOIT).

2. Mecto mucuuniaunbl B cTpykType OIIOIT

Juctummuaa PYCMC sBisieTcs 00s13aTeNbHOM TUCIMILIMHON BapuaTUBHOW yacTh Oioka b1 ydeOHOro
mwiana (b1.B.O/1.8) u ee m3y4eHne CTpOUTCS HA OCHOBE 3HAHUS CTYJACHTAMH KOMIDIEKCA BOMPOCOB, M3YYCHHBIX B
JUCLMIINHAX: MareMaTH4ecKne METOIbl ONMCaHWs CHTHAIOB; IIpuKiagHple MaTeMaTH4eCKHEe METOABI B
pannorexnuke; CratucTuyeckas TeopHsi HMH()OKOMMYHHKAIMOHHBIX CHCTEM; TeopHsl 3JEKTPHUYECKHX IIeriel;
O6mas Teopust cBsizu; CXEeMOTEXHHMKAa TEJIEKOMMYHHKAIMOHHBIX ycTpoiicTB; LludpoBas oOpaboTka cUrHaios;
DJIeKTpOMarHuTHBIE TOJS M BOJIHBL, PacmpocTpaHeHue paguoBOJIH U aHTEHHO-(pUIEpHBIE YCTPONCTBA CHCTEM
MOOWITHHOH CBs3M; Pagmonepenaromme ycTpoicTBa CUCTEM MOOMITbHOU CBs3H; PagroaBTromMarnka.

3HaHUs, TOJyYeHHble MpH H3ydeHWH auciumuabl PYCMC, nomkHBI crocoOCTBOBaTH OBIAIECHHIO
MaTepuajaMyd  TOCJIEAYIOIIMX  AMCLUUIUIMH:  MeTponorusi,  CTaHgapTH3auusi W cepTUUKamus B
NHPOKOMMYHHKALUAX; OJIEKTPOIMTAHUE YCTPOMCTB M CHCTEM TeleKOMMyHHUKanuid; CpeiacTBa KOMMYyTauuu
crucreM MOOWIbHOW cBsizu; CeTH M CHUCTeMbl MOOWJIBHOH CBsi3M; PaguoTexHWYecKHe CHCTEMBl MOHHTOPHHIE;
MatemaTuyeckoe MOJICIMPOBAHUE YCTPOMCTB cBsi3u; Hamparnstomue cpeapl; CUCTEMbl MOOMJIBHOW CBSI3W Ha
OCHOBE IIIyMOTIOJIOOHBIX CHTHAJIOB; YCTpPOWCTBA mpeoOpa3oBaHus W 00pabOTKM HWHPOpPMANMA B CHCTEMax
MOOWIJILHOM CBSI3H.

Huctummuaa PYCMC siBiisseTcss OHOW W3 BEAyIIMX B NPOPECCHOHAIBLHOW MOJITOTOBKE CTYACHTOB-
0akajaBpoB — B HEH paccMaTpHBAIOTCS MPUHLMUIIBI PELICHUSI BOIPOCOB, KOTOPHIE BO3HUKAIOT Nepesa OakaiaBpamu
HanpasneHus nmoaroroBku 11.03.02 B mporecce nx npodeccuoHambHOMN NeATENbHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHA TUCHHUIIIHHBI

IIpouecc u3yvyeHns IMCHUIINHBLI HANTPaBJIeH Ha opMUpOBaHHe CJeIyIOIIMX KOMIeTeHMii:

TOTOBHOCTBIO K KOHTPOJIIO COOTBETCTBHSI pa3padaThIBAEMBIX TPOEKTOB M TEXHHUYECKOW JOKYMEHTAIHMH
CTaHJapTaM, TEeXHUYECKUM YCIOBHSM U IPYTUM HOpMaTHBHBIM jokymeHTam (MTK-12);

YMEHHEM OCYLIECTBIISITh MEPBUYHBIA KOHTPOJL COOTBETCTBHS pa3pabaThbiBaeMBIX MPOEKTOB U TEXHUYECKOH
JIOKYMEHTAIIMH HAI[MOHAJIbHBIM U MEXK/TyHAPOIHBIM CTaHAapTaM U TexHuueckuM periamentam (ITK-14);

B pe3yabTaTte u3yueHUs IUCUMIUIMHBI CTYEHT A0JIKEH:

3namp: TPUHLIUIBI pabOThl pPaJMONPHEMHBIX Y3JIOB, OJOKOB M YCTPOMCTB M NOHUMAaTh (PU3MUYECKHE
MIPOLIECCHI, MPOUCXOAIINE B HUX;

00 MCKa)XEHHSX HETNPEPHIBHBIX M JTUCKPETHBIX CHUTHAJOB IPH MPOXOKIACHUH PaJdOTpaKTa MPUEMHHKA, O
BUAAX TIIOMEX paguoNpUeMy M METOJaX MOBBIMIECHUS IOMEXOYCTOMUYMBOCTH NpuemMa WHpOpMamuu, o0
0COOCHHOCTSX PaAHONPUEMHBIX YCTPOICTB Pa3IMdHOr0 Ha3HAYCHHUS.

Ymems: mpuMeHSATH HAa TPaKTHKE METOJbI AaHAIM3a M pPacdyeTa OCHOBHBIX (DYHKIIMOHAJBHBIX Y3JIOB
pPaAMONPUEMHBIX YCTPOMCTB;

pa3pabaTeiBaTh U OOOCHOBBIBATH COOTBETCTBYIOIIME TEXHHYECKOMY 3aJaHHUI0 M COBPEMEHHOMY YPOBHIO
Pa3BUTHSL TEOPHH W TEXHUKU CTPYKTYPHBIE M NPHHIHIIMAIBHBIE CXEMBl PAaJUONPHEMHBIX Y3JI0B M YCTPOWMCTB C
YYETOM HMX MECTa B CHUCTeMaX DPaJHMOCBSI3H M PajuoJOCTyIa, YCIOBHM MX JKCIUTyaTalluH, BKIIOYas TpeOOBaHUS
9KOHOMHUKH, OXPaHbl TPyZAa U OKPY>KaOLIEN CPeIbl, IprOHOMHUKHN 1 TEXHUYECKOH ICTETUKH;

BBIOMpATh 3JEMEHTHYIO 0a3y C y4eToM TpeOOBaHWH MHHHMATIOPU3AIUH, HAJEKHOCTH, 3JIEKTPOMArHUTHOW
COBMECTUMOCTH, TEXHOJOTUYHOCTH, PEMOHTONPUTOAHOCTH, YIAOOCTBA OKCIUTyaTallkd W 3KOHOMHYECKOU
3¢ (heKTUBHOCTH;
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OCYIIECTBIATh CXEMOTEXHHYECKOE IIPOSKTUPOBAHUE pPa3palaThIBAEMBIX pAJUONPUEMHBIX  Y3JIOB U
YCTPOMCTB, BKIIIOYAsl pPacyeT 3JEMEHTOB NPHUHIIUIHAIBHBIX CXEM W TEXHHYECKHX IMOKa3aTeled, CTpeMsICh K WX
TEXHUKO-D)KOHOMHYECKOI ONTHUMHU3AIINN;

NPOBOJIUTh HATYPHBIA OKCIEPUMEHT I[10 U3MEPEHUIO OCHOBHBIX IIOKa3aTellied U  XapaKTEepPUCTHUK
PaIMONPUEMHUKOB M UX (DYHKIIMOHATIBHBIX Y3JIOB.

Bnaoemv: nEpBUYHBIMU HABBIKAMHM HACTPOMKM W PETYJIHPOBKH PAJUONPUEMHON ammaparypbl IIpU
MIPOU3BOJICTBE, YCTAHOBKE U TEXHUUYECKOU AKCILTyaTallUH.

4. O0beM TMCUHUILTHHBI U BUABI Y4eOHOI padoThl

O6H_[aﬂ TPYAOCMKOCTh JUCHUIIIMHBI COCTaBJIACT 8 3ayeTHBIX CAMHHNIBI.

Bun yue6HO# paboTh Beero 4acos - geMeCTpLI
AyauTopHble 3aHATHS (BCero) 104 80 24
B tom uncne: - - - - -
Jlexupu (JI) 32 32
Jlabopatopusie pabots! (JIP) 16 16
ITpaxktuyeckue 3anstus (I113) 46 32 14
Cemunapsl (C)
Komnoksuyms! (K)
KypcoBoii mpoeKT - KOHTPOJIb CaMOCTOATENbHON PabOThHI 10 10
(KIT-KCP) cTyneHTOB (ayANTOPHBI)
Jlpyeue 6udvi ayoumopHotl pabomuol
CamocTosiTeJibHasi padoTa (Bcero) 148 64 84
B ToMm uucne: - - - - -
KypcoBoii mpoekt (camocrostenbHas padoTa) 84 84
PacuetHo-rpaduyeckre paboTh
Pedepar
Jlpyeue 6udbi camocmosmenbHol pabomol
ITpopaboTka JICKIHOHHOTO MaTepuaa 20 20
IToaroroska k JIP, cocTaBieHHe U 3all[UTa OTYETA 16 16
ITonroroska x I13 16 16
ITonroToBka K KOHTpOIbHEIM pabotam (KTP) 12 12
Bua mpome:RyTOUHOI aTTecTanmmnu (IK3aMeH) 36 36
OO0mast TpyA0eMKOCTb, Jac. 288 180 108
3auernsie Ennanne Tpynoemkxoctu (3ET) 8 5 3
5. Coaeprxanue TMCIHUIIHHBI
5.1. Pa3pesnl AMCIUILIMH U BUABI 3aHATHI
g 5 S S ‘% E —~ o~
Pl g ESE \ESE 2| I Z| 82
Ne HaumenoBanue pazaena E“ S 2 = §' g = E" S | = 2| & E’ = g 2 s 2 dopmupyemMble
n/m JTACTIATITAHBI g1 g5 é* EB l% =] g 8 O I b_f g 2 50 KOMTIETCHIIUH
51 5% £ o Ec | 2X = S| RS
= =% o 1 Ha & ~ + ~ ~
& <
1 | Beeaenue 2 1+0+ +0+0 3 [K-12; [1K-14
=1
2 | Bxopaunsie ycTpoiictBa PY 4 8 6 2 1 2+8+3+0+10 | 44 | IIK-12;TIK-14
=23
3 | Ycunurenn paguov4acToThI 2 4 4 2 1 2+4+2+4+10 35 IIK-12; I1K-14
(YPY) PY =22
4 | TIpeoOpa3oBarenu 4acToTel | 6 6 2 2 4+0+3+0+14 | 37 | IIK-12;1IK-14
(Im49) Py =21
5 | Ycunurenn 4 6 1 1 1+0+3+4+10 | 30 | IIK-12;TIK-14
MIPOMEKYTOUYHON JaCTOTHI =18
(VITY) PY
6 | JerexTopsr 6 4 4 2 1 2+4+2+0+10 | 35 | MIK-12;TIK-14
(meMomynsITophI) =18
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paauocuraanos PY

2+0+0+0+10
=12

7 | CucreMbl aBTOMATHYECKOrO | 3 2 1
perynupoBanus PY

18

IK-12; TIK-14

2+0+3+4+10
=19

8 | Pagnomomexu u 2 6 2 2
4YyBCTBUTEIBHOCTb PY

31

IK-12; TIK-14

2+0+0+0+10
=12

9 | Hudposas neMoayisus B 2 1 1
Py

16

IK-12; TIK-14

10 | 3axnroueHnue 1 2+0+0+0+0

=2

IK-12; TIK-14

Bcero

32| 16 32 14 10 148

252

5.2. Copep:xanue pa3iesioB IUCHHILIMHBI N0 Jekuuam (JI, 32 yac.)

HaumenoBanue
paszena AUCIHUILINHBI

Copneprxanue paszena

Tpyno-
€MKOCTb,
qac.

dopmupyemsle
KOMIIETCHIIUH

Bsenenue

O0bewM, coneprkaHue, BUABI 3aHATHH U (OPMBI OTYETHOCTH T10
JUCLUTUIAHE.

Mecro paanonpueMHoro ycrpoiicta (PY) B pagnokanane
nepeadn HHGOPMAIHH.

OcobeHHOCTH ITpHUEMa paJnOCUTHAIIOB B CHCTEMAax
MOJIBUYKHOM PaIuOCBA3H.

O6o06mieHHas cTpykTypHast cxema PY. OcHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKU PY: 4yBCTBUTEIBHOCTS;
N30MPaTEeNTbHOCTh; YACTOTHBIN AUana3oH padoTh! (UaCTOTHBIH
mwiad PY); nuHeliHbIe U HENMHEWHBIE NCKAXKEHUS;
JUHAMUYECKUH THana30H 10 BXOJHOMY CUTHATY.
Knaccudukanms THIIOB ¥ CTPYKTYpHBIE cXeMbl PY:
JIETEKTOPHOI0; IPSMOTO YCUJICHHUS; TeTePOIMHHOTO;
CYIEpPreTepoANHHOTO; TPSIMOTO NMPeo0pa30BaHUs;
pEreHepaTHBHOTO; CYIIepPETeHEPAaTHBHOTO. DIeMeHTHast 6a3a
PaAuONpPHEMHBIX YCTPOUCTB.

2

IIK-12; TIK-14

Bxonnele ycTpoiicTBa
Py

OKBUBAJICHTHBIE CXEMbI M TTAPAMETPHI IIPUEMHBIX aHTCHH:
OTKPBITBIX HCHACTPOCHHBIX; OTKPBITHIX HACTPOCHHBIX;
PaMOYHBIX; GEePPUTOBBIX (MaTHUTHBIX).

[TapameTps! mapanieasHOTro U MOCTIeI0BATENbHOTO
konebarenbHbIX LC-KOHTYpOB.

Tpanchopmupyroire cBoiicTBa napaiieabHOr0 KOHTYpa.
W3menenne xapaxkrepuctuk LC-KOHTYPOB IpH nepecTpoiike.
Bxopmnsie nenu (BL) PY npu pazauyHbIX cBA34X ¢
HEHACTPOCHHOM aHTEHHOM: C EMKOCTHOM CBSI3bIO; C
WHAYKTUBHOH CBSI3BbI0; C KOMOMHUPOBAHHOM CBsA3b10. BL[ PY
IIPY HACTPOSHHOW aHTeHHe. YacToTHast N30MpaTeIbHOCTD
(pumpTpamms) BLI.

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

TIK-12; TIK-14

Yeunurenu
paanogactoTsl (YPY)
Py

Ha3nauenue, cxembl 1 OCHOBHBIE apameTpsl YPUY.
Pexum cornacoBanus.

OcobenHoctu niepectpanBaeMbix Y PU.

YcroitunBocts YPU 1 cioco6BI MOBBIIIEHNS YCTOWYHBOCTH.
YacroTHas n30UpaTENbHOCTS.

JIuneiinbie uckaxxenus B YPY.

Henuneitabie nckaxenus B YPU: uckaxenus popmer AM-
CUrHasa; OJOKMpOBaHHE CUIHANIA IIOMEXOM; IepeKpeCTHbIE
HCKa)KEHUS; UHTEPMOAYIISILIMS; BTOPUYHAS MOJTYJISILUS.
CriocoObl MUHIMH3AIUU HETHHEHHBIX UCKAKCHUI.
OcobeHHOCTH TeXHUYECKOH peanu3anuy Y PY pasnudaabix
YaCTOTHBIX AnanazoHoB. Manomymsiue YPU.
Muxkpomunuatiopuzauus ¥YPY ¢ ucnosiaszoBaHuemM
COBPEMEHHOM JIeMEHTHOH 0as3bl.

TIK-12; TIK-14

IIpeobpaszoBarenn
gactotsl (IT4) PY

Hasnauenue, cocTtaB, cxemMbl 1 OCHOBHbIE nIapaMeTpsl IT4.
CriexTpanbHBIM COCTaB BEIXOAHOTO TOKA OJHOHATIPABICHHOTO
ITY. YacToTHas XxapakTepuCTHKa UieanbHoOro Junenoro 114,
KpyTH3HA IPeoOpa30BaHus, JOTIOTHUTEIBHBIE KaHAJIBI
IIpUeMa.

TIK-12; TIK-14
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YacroTHas XxapakTepucTuka HenuHenoro IT4.
WurepdepenunonHbie cBUCTHI (POKYCHI TOMOTHUTEIBHBIX
kaHasnoB npuema [TH). Homorpammsl [uist onpeneneHus
(hOKYCOB JJONOJIHUTENBHBIX KaHaI0B rpuema [14.
Henuneiinbie nckaxenus B [14 npu kBagpaTU4HON 1
JTMHEWHO-JIOMaHHOM BOJIbTaMIIepHOi xapakTepucTtuke (BAX)
cmecurens (CM), BO3MOKHOCTh HCKITFOUEHHUST HEKOTOPBIX
JIOTIOJTHUTENBHBIX KaHaloB npuema I14.

TpeboBanus k rerepoauaam [14. ['ereponuH Ha OCHOBE
KBapLEeBOTO CHHTE3aTOPa YaCTOTHI.

CaoiicTBa OanaHcHbIX 1 OubanancHoro CM.

Br100p mpoMekyTOYHOI YacTOTHI CyNepreTepoIMHHOTO
npueMHuKa. Heo0XoaumMocTs 1 0cOOEHHOCTH ABOIHOTO
IpeoOpa3oBaHMs YaCTOTHI.

CormpsbkeHHe HaCTPOEK MpeceeKTopa U reTepoIuHa B
cyneprerepoiuHHoM PY.

Mertons! yBennaeHus m3buparensHoctd PY mo
JOTIOTHUTEIBHBIM KaHaIaM pueMa ((IIbTpEI-TIPOOKH,
(UITBTPHI-TBIPKH).

Yeunurenu
MIPOMEKYTOUHON
gactoTsl (YITH) PY

Hasnadenue, 0cOOEHHOCTH CXEM M OCHOBHBIE ITapaMEeTPBI
YIT4.

VIIY ¢ pacmpenencHHo# n30upaTensHOCThI0. KoadummeHT
MIPSIMOYTOJIBHOCTH, (PYHKINS pAaCUIMPEHUS MOJOCHI, (QYHKIHS
yemnenus ana YITU-1, YITU-2, VITY-3, YIIY-4. CpaBHeHUE
CBOMCTB 110 M30uparenbHOCTH 1 ycuiieHnto Y ITY pa3ubix
THUIIOB.

VIIY ¢ cocperoToueHHOMH U30UPaTENbHOCTHIO.
Oco0eHHOCTH yCUIIEHUS PaJJHOUMITYJILCHOTO CUTHAJIA.
IIepexonnbie xapaktepuctuku YIIY paznuyHbIX THIOB.
OcobenHocTH MEUKpoMHuHHaTIOpu3anm YII4.

TIK-12; TIK-14

JetexTopsl
(memoynsITOpHI)
paauocursanos PY

JvonHbIe aMIITUTYAHBIE TeTeKTOpHI (A/l, mocienoBaTeTbHbIH
U TIapajyiedbHbIN), CXeMbl, IPUHIUIT ASHCTBHUS, TapaMETPHI.
KBagpaTtudHOe NeTEKTUPOBAHKE, €0 HEJOCTATKHU.

JluneiiHOe neTeKTUPOBaHUE.

JIuHeiiHbIe ¥ HeIMHEHHBIC HCKaXKEHUS THOIHBIX AJl.
I'etepoanuHbIi (acHHXpOHHBIH) neTexTop (I').

®a3oBsIii (cuHXpOoHHBIN) netektop (D).

Yacrorasle netekTops! (Y/1): 4acTOTHO-aMITUTY AHBIH;
4aCTOTHO-()a30BbIN; APOOHBII; UMITYJIbCHO-CUETHBIM.
ITomexoycroituuBocTs Y/l k rapMoHUUECKOM TOMexe,
noporosoe cBoicTBo YJ1.

Peaknus Y/] Ha rymoByto momexy. S¢GeKTHBHOCTD
IOJIaBJICHUS ITyMOBOW MOMEXH MPH NMPEIBICKAKEHUIX
CHrHaJla MOAYJISILIMY B NIEpeaTyiKe U UX KoMreHcanuu B PY.
NmnynecHenii getextop (U1). BpeMs ycTaHOBIICHHS U BpeMs
Craja NepexoJHON XapaKTEePUCTHKH.

IMukossrit nerexrop (I1/]). YcnoBue mMKOBOTo pexuma
paboThI.

TIK-12; TIK-14

Cuctemsl
aBTOMATUYECKOTO
perynupoBanus PY

CucTteMbl aBTOMaTHUECKOTO PeryaupoBaHus ycuieHus (APY)
PVY. IIpocrast APY «Hazany, «3afepKaHHAS», yCHIECHHAS.
TpeboBanus k 1emsiM cucteM APY.

CucTeMbl aBTOMaTHYECKOHW MOCTPOHKA HaCTOTHI T€TEPOANHA
(AITYTD): cratnueckas; actaTudeckas. TpeGOBaHUS K ESIM
cucrem AITYT".

MK-12; TIK-14

Pannonomexu n
YyBCTBUTEIBHOCTD
1 9%

Hcrounuku u knaccuukanys IoMex paJruolpreMy
(BHEIIHMX NIYMOB). XapaKTEPUCTHKN aTMOC(EPHBIX,
MIPOMBIIIUICHHBIX U KOCMUYECKUX IIYMOB. AOCOJIIOTHAS U
OTHOCUTEIbHAS ITyMOBas TEMIIEpAaTypa NPHUEMHBIX aHTCHH.
Buyrpennne nrymsl PY. Koaddunnent myma n mrymonas
TemIeparypa IpUeMHHUKA.

MeTo/1bl IOBBIILIEHUS] IOMEXOYCTOMYUBOCTH.

OreHKa 9yBCTBUTEIBHOCTH PY ¢ HACTpOSHHOH aHTEHHOM, C
HEHACTPOEHHOU aHTEHHOM, C MAarHUTHON aHTEHHOM.
Bo3MoskHBIE Mepbl NOBBILIEHHS] YyBCTBUTENbHOCTU PY.

TK-12; [IK-14
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Hudposas
Jemonynsust B PY

Jemonynsius Ha OCHOBE BBIJCJIEHUsI KOMIUIEKCHON
aMIUIMTYAbI CUTHAJIA IPOMEXXYTOYHOM YacTOTHI IIPH HOMOIIN
UQpPOBBIX KBaJpaTypHBIX peodpa3oBaTeei.

BrlaeneHne KOMIUIEKCHON aMILTUTYABI U3 aHAJIOTOBOTO
CHUTHaJIa IPOMEKYTOTHOH YaCTOTEI.

BrineneHne KOMIIIEKCHOH aMIUTUTY b1 3 OIU(POBAHHOTO
CHT'HaJIa IPOMEKYTOTHOH 4aCTOTEL.

IIK-12; TIK-14

10

3aKoueHue

IIpoextupoBanue u pacuet PY no 3agaHHbIM NOKa3aTensIM
Ka4yeCcTBa C HCIOJIb30BAHUEM COBPEMEHHOM HIEMEHTHOM
6a3bl.

MeToabl 3KCIEPUMEHTAIBHOTO HCCIIEA0BAHNS TAPAMETPOB
PV 1 ux pyHKIMOHAIBHBIX Y3JI0B.

Hamnpasnenusi, npoOyieMbl U IepCHEeKTUBBI pa3BuTus PY s
CHCTEM MOOMIJIEHOH CBSI3H.

TIK-12; TIK-14

5.3. Pazaesibl AMCHMIIMHBI M MEXKTHCIMIUIMHAPHBIE CBSA3H ¢ 00ecnednBAIOIIMMHU (MPeIbIIYyIHMH) H
olecrieynBaeMbIMHU (MOCTETYIOIIMMHA) AUCHHUIIIMHAMHA

Ne HanmenoBanue o0ecrneunBaronmx Ne Ne pa3pmenoB qaHHOW TUCUUIUTMHEI U3 Tabm.5.1,
/o (mpeapIIYyIMX) 1 TS KOTOPBIX HEOOXOMMO M3ydeHHE 00eCTIeUnBaOMNX (TIPEIBIAYIINX) AUCIHUIUINH,
0becrednBacMbIX (ITOCITEAYIONIHX) a TaKkXKe UCIIOJIb30BaHUE MOTYYCHHBIX 3HaHUH 1o auctuminae PYCMC
JCIHTUTHE B o0ecreunBaeMbIX (IIOCTIEYIONINX) JUCIHUIIINHAX
11 2] 3] 4] 5 | 6 ] 7] 8 ] 9]10
Hpenpiaynmue 1M cUMNJIMHBI
1 MareMaTn4eckue MeTO/IbI OTIUCAHHS + + + + + + + + + +
CHTHAJIOB
2 [MpukagHpie MaTeMaTHYECKUE + + + + + + + +
METOJBI B PAAHOTEXHUKE
3 Cratuctideckast TEOpHs + + +
WHPOKOMMYHUKAIIMOHHBIX CHCTEM
4 Teopus >1eKTpUUECKUX Lienei + + + + + + + + +
5 OO1mas Teopust CBSI3H + +
6 CxeMOTeXHUKA + + + + + + + + +
TEJICKOMMYHHKAIIOHHBIX YCTPOICTB
7 Hudposas 06padboTka CHTHAIOB + +
8 DJIeKTPOMarHUTHBIE TIOJIsI U BOJIHBI + +
9 PacnpocTpanenue paaroBOIH U + +
aHTEHHO-(QHIEPHBIC YCTPOHCTBA
CHCTEM MOOMIIBHOH CBS3H
10 Panuonepenaroniye ycrpoiicTsa + + + + + +
cUcTeM MOOMJIBHOH CBA3U
11 | PaguoaBromaruka + +
Mocaenyomue IMCHUIITHHBI
1 Mertponorus, CTaHIapTHU3aLUs U + + + + + + + + + +
cepTudUKaIys B
WH(OKOMMYHHKAIHSX
2 DJNeKTponHuTaHuEe YCTPOHCTB M CUCTEM + + + + +
TEeJIeKOMMYHHUKAIMH
3 CpencTBa KOMMYTAIIUH CHCTEM +
MOOWMIIBHOH CBSI3U
4 CeTH U CHCTeMbI MOOHMJIBHOM CBSI3U + + + + + + + + + +
5 PagnoTeXxHUYECKHE CUCTEMBI + + + +
MOHUTOPHUHTI'A
6 Martemarnueckoe MOIETHPOBAHUE + + + + + + + + + +
YCTPOHCTB CBSI3H
7 Hanpasnstoniue cpenst +
8 CucTeMbl MOOMIIBHOM CBSI3M Ha OCHOBE | + + + + + + + + +
ITYMONOJOOHBIX CHTHAJIOB
9 VYcerpoiictBa npeodpa3zoBaHus U + + + + + + + + +
00paboTKH HHPOPMAIMH B CHCTEMax
MOOMJIBHOM CBSI3U
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5.4. CooTBeTcTBHE KOMIETEHINH, OpMHUPYEMBIX IPH H3YYEHHUH AUCIUILUIMHBI, M1 BUIO0B 3aHATHI

Ilepeuyens Buns! 3ansTuit @DOopMBI KOHTPOJIS
KOMITETEHITHI JIP I3 KII CP (Oemanuzayus)
[1K-12, I1K-14 + + + + + IIpoBepka xoHcnekra JI; mpoBepka 3,

tectsl U KTP Ha I13; npoBepka otueros 1o JIP;
npoBepka paboueii Terpaau mo KII

JI — mexumy, I13 — npaktrdeckue 3ausaTus, JIP — mabopaTtopusie padoTsl, KTP — KOHTponbHBEIE PabOTHL,
KP/KII — xypcoasi(oit) pabora/mpoext, CP — camocTosiTensHast pabota cryaenTa, I3 — nomamraue 3aganus

6. MeToabl U (hopMbI OPraHU3aANMUM 00yUeHUS
TexH010rMN HHTEPAKTHBHOIO 00y4YeHHs PU pa3HbIX opmMax 3aHATHI B yacax

Dopmst ek, Jlabopatopusie | [IpakTudeckue Tpenunr
paboTHI, 3aHSATHA, Macrep-kinace, | Beero
MeTtoabl qac.
gac. Jac. Jac.
MuHH-TEKIIAA, TECTHI 6 6
Pa6oTa B KOMaH/Ie 2 2
Pelenne CHTYaIHOHHBIX 32129 7 7
HccaenoBaTenbCKUi METOT 1
HToro MHTEpaKTUBHBIX 3aHITUI 6 7 16
7. JlabopatopHbie padorsl (JIP, 16 yac.)
Ne Ne pazne T -
pasneia PYao dopMmupyemsle
n/n JUCHIUTUINHBI HaunmeHnoBaHue 1a00paTOpHBIX paboT €MKOCTb,
KOMITETEHIINU
u3 1abi. 5.1 yac.
1 2 I/ICCHGILOBjiHI/Iue K0JIe0aTeNnbHOTO KOHTYpA C 3JIEKTPOHHON 4 TK-12: TIK-14
MepEeCTPOIKOIl YaCTOTHI.
2 2 HUccnenoBanne ZMana3oHHOM BXOZHOM LETIH NIPH PA3IHIHBIX 4 TK-12: TTK-14
CBSI35X C HEHACTPOEHHOM aHTEeHHOU.
3 3 HccnenoBanue TUana3oHHOTO CEJIEKTUBHOTO YCHIIUTEIS 4 TK-12: TK-14
panuovacToTHI.
4 6 HccenenoBaHue aMILUIMTY JHOTO IETEKTOPA. 4 I1K-12; TIK-14
8. IlpakTuueckue 3ausatus (113, 32 yac. — 6 cemectp, 14 yac. — 7 cemecTp)
Ne Ne pa3 T -
pasacia N PyAo dopMupyemsbie
n/n JVCIUTITHHBI TemaTrka IpaKTUYECKUX 3aHATHH €MKOCTb,
KOMITETEHINN
n3 1abi. 5.1 Jac.
1 2 Pacuer nmapameTpoB napaieIbHOTO U MOCIIE0BATEIBHOTO 2 TK-12: TIK-14
KOJIeOaTEIbHBIX KOHTYPOB.
2 2 Pacuer napamerpoB BIl ¢ HeHacTpOEHHBIMHY aHTEHHAMHU. 2 I1K-12; TIK-14
3 2 Pacuer mapamerpoB BI] ¢ HacTpoeHHBIMU aHTCHHAMH. 2 IK-12; I1K-14
4 3 Pacuer mapamerpoB YPU ¢ ¢pukcrpoBaHHON HACTPOHKOM. 2 IK-12; I1K-14
5 3 Pacuer napameTpoB auana3oHHbIx YPY. 2 I1K-12; TIK-14
6 4 Pacuer napametpos 14 ¢ kBagpatuunoit BAX CM. 2 I1K-12; TIK-14
7 4 Pacuer mapamerpos 14 ¢ mureitHO-ToManoit BAX CM. 2 IK-12; I1K-14
8 4 Br160p mpoMexyTOUHOH 4acTOTHI cyneprerepoanHHoro PY. 2 IK-12; I1K-14
9 5 Pacuer napamerpos YI14-1. 2 TK-12; TIK-14
10 5 Pacuer napamerpos YI14-2, YI14-3. 2 MK-12; TIK-14
11 5 Pacuer napamerpos YIIU-4. 2 IIK-12; TIK-14
12 6 Pacuer mapamerpos AJl. 2 [1K-12; TIK-14
13 6 Pacuer napamerpos Y/1. 2 I1K-12; IK-14
14 8 O1ieHKa 9yBCTBUTEIHHOCTH PY ¢ HACTpOSHHBIMH aHTEHHAMH. 2 [1K-12; T1K-14
15 8 OreHKa 9yBCTBUTEIHHOCTH PY ¢ HEHaCTPOCHHBIMU 2 [K-12: TIK-14
AHTEHHAMH.
16 8 O1eHKa YYBCTBUTEIBHOCTH PY ¢ MarHUTHOM aHTEHHOM. 2 [IK-12; T1K-14
Bceero I13 B 6 cemecTpe 32
17 1-10 Amnanu3za TpeboBaHMid TexHImIeckoro 3ananus (T3) Ha 2
npoexTupoBanue PY. BrIOOp HEZOCTAONTIX HCXOTHBIX [1K-12; I1K-14
JIAHHBIX JIJIsl IPOCKTUPOBAHHUSL.
18 1-10 Br16op cTpykTypHOIi cxeMbI IpoekTupyemoro PY u pacuer 12 [K-12: TIK-14
apaMeTPoB ero OJIOKOB.
Bceero I13 B 6 cemecTpe 14
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9. KypcoBoii poeKT - KOHTPOJIb camocToATeabHOoil padoTel (KII-KCP) cTtynentos
(aymutopHbiii, 10 yac., 7 cemecTp)

Ne
/1

No paznena
JIMCIUTIIAHEI
n3 Ttabm. 5.1

OTaIsl KypcoBOTO IIPOEKTHPOBAHUS

Tpyno-
€MKOCTb,
gac.

®opMupyemsble
KOMITETCHIINN

1-10

¢ KOHKpEeTHbIM T3.

CornacoBaHne ¢ TpernofaBaTesieM BEIOPAHHBIX HEJOCTAIOIINX 1
HCXOJHBIX JAHHBIX JJISI MPOCKTUPOBaHus PY B COOTBETCTBHU

[IK-12; TIK-14

1-10

CornacoBaHH€ C IPETIOJABATENIEM U KOPPEKTHPOBKA
BBIOPAHHOM CTPYKTYPHOU CXeMBI poeKkTHpyemoro PY n
pacyeToB ero TEXHUYECKUX IMapaMeTpoB: Kod(duireHTa

YCUJICHUA I/I36I/II)3.T€J'II;HOCTGI>1 10 MCIIarIIUM KaHaJlaM

U JETeKTOPa; aMIUIUTYXHO-4aCTOTHBIX H (pa30-4aCTOTHBIX
XapaKTEePUCTUK PAAUOTPAKTa; XapAKTEPUCTUK CHCTEM

MOJICTPOWKH YaCTOTHI T€TEPOANHA.

YaCTOTHOI'O Aramna3oHa; YyBCTBUTCIIbHOCTH, KOS(i)(l)I/IHI/IeHTa

npueMa; JIMHEWHBIX U HEJIUHEHHBIX MCKAKECHUM paauoTpakTa

aBTOMATHYECKOH PErYJIMPOBKH yCHUJICHNS H aBTOMATHYECKOH

[IK-12; TIK-14

1-10

VYuer 3ameuyaHnii 1 peKOMEHIALNH peroaaBaTes Ipu
KOPPEKTHPOBKU COCTABIICHHON TTOSICHUTEIBHON 3aITUCKH
(IT3IT) u weprexeit (U) x cipoektupoBanHOMy PY (mocie
nposepku I13I1 u U mpenonaBatenem).

ITonydeHune «10MycKa» K 3allUTe CIIPOEKTUPOBAHHOIO PY
(«3auer»).

[IK-12; TIK-14

10. CamocTositenbHas padora (CP, 148 uac.), CP Ha moaroToBKy u caavy sk3ameHa (36 gac.)

Ne Ne paznena . Tpyno- KouTpons
n/n TUCIUTIIINHBI Temaruka caMOCTOSTENBHO PaGOTHI €MKOCTb, KoMITeTeHIHH BBIMOJIHEHHS PaOOTHI
u3 Tabm. 5.1 (Oemanusayus) qac. (ompoc, TecT, I0M. 3a/1aHKE
U T.IL)
1 1-10 IIpopaboTka marepuana JI. 20 ITK-12: TIK-14 TecT KOHTPOJIB
(6 cemecTp)
2 2,3,6 Iloaroroska k JIP u 3amura 0T4ETOB 110 16 T1K-12: TIK-14 3amura 0T4eTOB
(6 cemectp) | BhImOIHEHHBIM JIP.
3 2,3,4,5,6,8 | I[logroroska k I13 u Bemonxenue /13 mo 16 . Iposepka 13
[1K-12; [1K-14
(6 cemecTp) | Temam, yKa3aHHbBIM B Tabmmue 8.
4 2-3,4,5,6 IloaroroBka k 4-m KTP 1o Temam, 12 IIposepka KtP
(6 cemecTp) | yKa3aHHBIM B Tabmuue 8. (o 3 gac. Ha ITK-12; TIK-14
1-ny K1P)
CP B 6 cemecTpe 0€3 IK3aMeHa 64
5 1-10 IloaroroBka u caaya 3K3aMeHa. 36 ITK-12: TIK-14 DK3aMeH
(6 cemectp)
Bcero CP B 6 cemecTpe 100
6 1-10 KII: nzyuenne koMIiekca BOIPOCOB 110 70 Perynspnast npoBepka
(7 cemecTp) | y4eOHOMN M TEXHHYECKOH JIUTEpaType pabouux TeTpajei ¢
[1-42], cBs3aHHBIX C OCOOEHHOCTSIMH LIENbI0 KOHTPOJIS
IIPOEKTUPOBAHMSI KOHKpeTHOro PY, xoz1a
B3AHMOCB3H €T0 TEXHHECKHX ITK-12: [IK-14 | TPOCKTHPOBAHMUS.
mapaMeTpoB; 000OCHOBaHHBIA BBIOOP
CTPYKTYPHOU U MPUHIUITHAILHON CXeM
PV B cootBercTBum ¢ T3 Ha
MIPOEKTHPOBAHUE, PaCUeT
XapakTepuctuk PY.
7 1-10 Hoxroroska IT3I1 k 10 TK-12: TIK-14 ITposepka 1311
(7 cemecTp) | cpoektupoBaHHOMY PVY.
8 1-10 TloaroToBka K 3amuTe 4 3amuTa nepea
(7 cemecTp) | cnpoektupoBaHHOTO PVY. [K-12: TIK-14 | KOMHccHeit
CIPOCKTHPOBAHHOTO
PV («aud.3auer»).
Bcero CP B 7 cemecTpe 84
Bcero CP 184
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11. IIpumepHasi TeMaTHKAa KyPCOBBIX IPOEKTOB

11.1. IIpueMHUK COTOBOW PalHOCBS3H.

11.2. TIpueMHHK HEHHKMHIOBON PaIHOCBS3H.
11.3. [IpueMHHK CIIyTHUKOBOW PaAHOCBSI3H.
11.4. [IpueMHHK CIIyTHUKOBOTO PaIHOBEIAHHA.
11.5. IIpueMHUK CITyTHUKOBOTO TeJIEBEIIaHNsI.
11.6. [IpueMHHK pagroOpeneiiHON CBS3H.

11.7. IlpueMHHK paguONOKAIIMOHHBIMH.

11.8. IIpueMHHUK paguoOBeIaTeIbHbBIN.

11.9. IIpueMHHK TeICBU3NOHHBIMH.

12. PeiiTuHroBasi cucremMa J1Jisi OlEHKH YCIIeBAeMOCTH CTY1€HTOB

Tabauna 12.1. bayutbHBIE OIIEHKH IS JIeMeHTOB KoHTpois JI, JIP, 113
(6 cemecTp)

MaxkcuManbHbIH MaxcnmasibHbiii
o MakcumanbHBIH Oat 3a mepuox Bceero 3a
DJeMeHTHl Y4eOHO! AesATeTbHOCTH Ga Ha 1-yio KT 6a 3a mepuon wexy 2KT u Ha centec
mexay 1KT u 2KT P
KOHEI| ceMecTpa
TTocemenune JI 4 3 3 10
ITocemenne I13 2 2 2 6
Brmonaenne pador no 113 6 6 6 18
Komnonent cBoeBpemenHocTH 110 113 2 2 2 6
TTocemenue JIP 2 2 4
Brmonenne u 3ammra ot4eTos 1o JIP 10 10 20
KowmnonenT cBoeBpemeHHOCTH 110 JIP 6 3 3 6
HTtoro 3a nepuox (Makc.) 14 28 28 70
Crnaga sk3aMeHa (Makc.) 30
Hapacraomum urorom (Makc.) 14 42 70 100
Ta6suua 12.2. bajuibHbIe OIEHKH TS 3JIeMEHTOB KOHTpouts I13 (3auer)
(7 cemecTp)
MakcuManbHbIN MaxcumasHpiit
o MakcuManbHBIH Oat 3a mepuox Bceero 3a
DJeMeHTHl Y4eOHO! e TeTbHOCTH Gan na 1-yio KT 6a 3a mepuon wexcty 2KT 1 Ha conect
mexay 1KT u 2KT p
KOHeI ceMecTpa
TTocemenne I13 6 6 6 18
Brmonaenne pador no 113 20 20 20 60
KomnoneHT cBoeBpemeHHOCTH 110 [13 7 8 7 22
HTtoro 3a mepuox (Makc.) 33 34 33 70
Hapacrawomum uTorom (Makc.) 33 67 100 100
Tadmuua 12.3. basbabie orieHku 1yist 3ieMenToB koHTpouist KIT-KCP (mud. 3auer)
(7 cemecTp)
MakcumanbHbIi Maxcumais Hbli
. MakcumanbHBIH 0asut 3a Iepuo Bcero 3a
DneMeHTHl yueOHOH AeITeTbHOCTH G Ha 1-yio KT Oasw 3a mepuo wexty 2KT u Ha cenect
mexay 1KT u 2KT p
KOHEI| CeMecTpa
TTocenienne KoHCYyabTanui mo KIT 4 3 3 10
KoMnoneHT cBoeBpeMEHHOCTH 20 20 20 60
BoinoHeHus1 KI1
HTroro 3a mepuoa (Makc.) 24 23 23 70
Samura KIT (Makc.) 30
Hapacraomum uTorom (Makc.) 24 47 70 100
Tabdanua 12.4. [lepecuet 6ayioB B o1leHKH 32 KOHTpoubHbIE ToUKH (KT)
BaJjibl Ha 1aTy KOHTPOJIbHOM TOYKH Onenka
> 90 % ot MakcuManbHOH cymMMBl O6amioB Ha naty KT 5
Ot 70% 10 89% ot MakcuMasibHO# cymMbl OayutoB Ha jgaty KT 4
Ot 60% 10 69% ot MakcuMasIbHOI cymMbl OayutoB Ha jgaty KT 3
<60 % ot MakcuMasbHOI cyMMBbI OaiutoB Ha jaty KT 2
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Taoauna 12.5. Ilepecuet cymmbl 0ansioB B TPaIMIHOHHYIO U MEKAYHAPOIHYIO OLICHKY

Onenka (FOC) HUrorosast cyMr;ai}S::{J:]I;z,K);:I;TeI:BaeT YCIIeIIHO Onenka (ECTS)

> (otmaaro), 90 - 100 A (oTnH4yHO)

(3a4TEHO)
85-89 B (ouenp xoporo)

4 (xopomo), 75_84 C (xopo1o)

(3a4TeHo) 70-72
3 (YZIOBIETBOPHUTEIILHO), 65-69 D (ynosnersopurersHo)
(3a4TeHO) 60 - 64 E (mocpenctBeHHo)
2 (HEYNIOBICTBOPUTEIILHO), Huxke 60 0as110B F (HeymoBIEeTBOPHUTENBHO)
(HE 3aYTCHO)

13. Y4eoHO-MeTONMYECKOE H HH(POPMALIMOHHOE 00ecTeYyeHne TUCTUIIIHHBI

oo

10.

11.

12.

13.

14.

15.

16.

13.1. Ocnosénasn rumepamypa

[Tymkapes B.II. YcrpotictBa mpruema u o0paboTKi CUrHaJIOB [DNeKTpoHHBIN pecypc]: YuebHOe mocobme. — Tomck,
ToMck. TOC. YH-T CHCTeM YymOpaBieHHs W paguodnektpoHmkw, 2012, — 201c. (Pexum pmocryma:
http://edu.tusur.ru/training/publications/1519).

13.2. /lonoanumenvuan aumepamypa

Onnmyk A.I'. u np. Pagnonpuemusie ycrpoiictBa: YueOHoe nmocodue it By30B. — Mutck: HoBoe 3nanue, 2006. - 240 c.
(54 3k3.).

[anmxos B.B. Pagnonpuemusie yctpoiictsa. - M.: Pagno u cBs3p, 1984. — 392 c. (64 3K3.).

Tonosun O.B. Pagnonpuemnsie ycTpoiicTBa: Y4eOHHUK A TeXHUKYMOB. - M.: ['opsuast muaus - Temexom, 2004. - 384 c.
(99 sk3.).

Byra H.H., ®ansko A.U., Ynctiaxo H.U. PamgnonpuemHsie ycrpoiictBa. - M.: Pagmo u cBs3p, 1986. — 320 c. (22 3K3.).
Bob6pos H.B. Pagnonpuemusie ycrpoiicta. - M.: Dueprus, 1976. — 368 c. (18 3k3.).

Haseinos F0.T., auuu F0.C., XKykosckuii A.Il. u ap. Paguonpuemusie yctpoiictBa: YuebHnoe nmocobue amnst By3os / [Ton
pen. A.IL XKykoBckoro. - M.: Beiciiast mikona, 1989. - 344 c. (48 3k3.).

Yucrsakos H.M., Cumopos B.M. Pagnonpuemusie ycrpoiicta: YueGuuk mis By3os / [log pen. H.U. Yuctskoea. - M.:
Cas13b, 1974. — 409 c. (36 3k3.).

AwmuantoB MI.H., AwntonoB-AntunoB FO.H., BacwieeB B.II. u ap. Pagwonmpuemubie ycTpoicTBa: Y4eOHUK Jyis
By308 / ITog pen. B.U. Cudoposa. - M.: Coserckoe paauno, 1974. — 561 c. (14 3k3.).

Menuxor C.B. Ananorosoe u mudpoBoe pajroBeiianie [DIeKTpoHHbINH pecype]: YuebHoe nmocobue. M3nanue tperue,
ucnpasieHHoe. — Tomck: ToMCKHI TOC. YH-T CHCTEM YIpaBJICHHUS U pamguodnekTporukn, 2015. — 233 c. (Pexxum goctyma:
http://edu.tusur.ru/training/publications/5457).

MemuxoB C.B. AnamoroBoe m mudpoBoe paawoBemanue: YueOHoe mocoome. — Tomck: Tomckuii roc. yH-T cHcTeM
yIpaBieHus u paguodekTpoHuku, 2002. — 251 c. (80 7k3.).

13.3. Yueono-memoouueckue nocoousn (YMII) u npozpammuoe obecneuenue

13.3.1. YMII o 113 u CP npu noozomoeke Kk HUm

Menuxos C.B., ITymkapes B.I1., Sxymesuu I'.H. Paguonpuemusie yctpoiictBa [DiexTpoHHbI pecypc]. COOpHHK 3amad
u yrnpaxaeHuid. — Tomck: ToMckuii Toc. YH-T CHCTEM YIPaBICHUS U panuolneKTpoHuku. 2015. — 94 c. (Pexxum goctyna:
http://edu.tusur.ru/training/publications/4939).

Menuxos C.B., [Tymkapes B.I1., SIkymesud I'.H. Pagnonpuemusie ycrpotictBa. COOpHHUK 3a/1a4 ¥ yIpakHEHUH: YueOHoe
Meroaudeckoe nocodue. — Tomck: ToMckuii roc. yH-T cucTeM ynpasiieHus 1 paanoutekTporuku. 2011. — 93 c. (80 ax3.).
Konorpusos B.A., Menuxos C.B. CamocrostenbHass pabora CTyZeHTa NpPH W3YyYEHWH IUCHHUIUIMH MaTeMaTH4ecKo-
€CTECTBEHHOHAYYHOTO0, 001IenpodheCcCHOHATHHOTO (MPOo(heCCHOHATHLHOT0), CIIEIIHAILHOTO IUKIIOB [ DJIEKTPOHHBIN pecypc]:
Y4e6HOo-MeTomdeckoe mocodue Mo caMocTosATenbHON pabdore. — Tomck: ToMmckuil roc. yH-T CHCTEM YIIpaBICHHS U
panuosnexkrponuku, 2012. — 9 c. (Pexxum mocryma: http://edu.tusur.ru/training/publications/1845).

13.3.2. YMII 0a5 JIP u CP npu noozomogexke K HUM U HARUCAHUA ONMYUENLO6

MemuxoB C.B., Ilymkapes B.I1., Xemnepckas C.I1. Pagnonpuemubie ycTpoiicTBa [DIeKTpOHHBIH pecypc]: YdeOHO-
METOAMYECKOe MOocoOHe IO JIAOOPAaTOPHBIM 3aHATHAM M CAMOCTOSITETIBHON paboTe IS CTYASHTOB PaIHOTEXHHYECKUX
crneruanbHocTel. — ToMck, TOMCKHIA TOC. YH-T CHCTEM YNPABJICHHS M PaJuo3J1eKTpoHuky, 2012. — 74 c. (Pexnm nocryma:
http://edu.tusur.ru/training/publications/2015).

[Mymxapes B.I1. MccnenoBanue KoyieOaTeIbHOTO KOHTYypa C DJIEKTPOHHOW IEpecCTpOMKON dYacTOThl [DJIeKTPOHHBIN
pecypc]: YuebHo-MeToquueckoe nocodue o sadoparopHoit padote B kommnbioTepHoii cpene QUCS. — Tomck, Tomckuii

CornacoeaHa Ha noprtane Ne 4489



http://edu.tusur.ru/training/publications/1519
http://edu.tusur.ru/training/publications/5457
http://edu.tusur.ru/training/publications/1642

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

217.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42,

12

roc. YH-T CUCTEM yIpaBICHUS u PaauOdIEKTPOHUKH, 2012. - 25c. (Pexum Jocryna:
http://edu.tusur.ru/training/publications/1575).

ITymkapes B.II. HccnenoBanue nuama3oHHOW BXOAHOW IIENMM NPH PA3IMYHBIX CBSA3SIX C HEHACTPOCHHOW aHTEHHOU
[DnexTponHBI pecype]: YueOHO-MeToanmdeckoe mocodue mo raboparopHol padore B KommbroTepHOH cpeme QUCS. —
Tomck, Tomckuii roc. yH-T CHCTEM YyIpaBleHHS H paxuodnekrponuku, 2012. — 27c. (Pexum pocryna:
http://edu.tusur.ru/training/publications/1576).

[Tymkapes B.II. HccnemoBanne Ouama3oHHOTO CEIEKTUBHOTO YCHIIMTENIS PAagHoOvacTOTH [DIEKTPOHHBIA pecypcl:
Yue6HO-MeTommIeckoe nocodue mo JabopaTopHoit pabote B kommbioTepHOit cpene QUCS. — Tomck, ToMckuit roc. yH-T
CHCTEM YIPABICHHUS U PaInodIeKTpoHuKH, 2012, — 24 ¢. (Pexkxnm nocryma: http://edu.tusur.ru/training/publications/1574).
[Mymxkapes B.I1. MccnenoBanue aMIuMTyAHOTO JeTeKTopa [DIeKTpoHHBIH pecypc]: YdyeOHO-MeToan4Yeckoe nocooue mno
nabopatopHoil padote. — Tomck, TOMCKHMIA TOC. YH-T CHCTEM YIpaBieHHs U paanodtekTponuky, 2012. — 25 c. (Pexum
nocryna: http://edu.tusur.ru/training/publications/1622).

13.3.3. YMII ons Kypcosozo npoexmuposanus (0onoinumesibHble)

[Iymkapes B.II. PamnmompueMHsie ycTpoiicTBa [DIeKTpOoHHBIH pecypc]: YdebHOoe mocodme 10 KypCOBOMY
npoekTupoBaHuio. — Tomck: ToMckuit TOC. YH-T CHCTEM YIpaBleHHUS M pamguodiekTponukw, 2012. — 278 c¢. (Pexxum
nocryma: http://edu.tusur.ru/training/publications/1522).

[Tymkapes B.I1 YcrpotictBa npuema u 00pabOTKH CHTHAJIOB [DIIeKTPOHHEIN pecypc]: YdaeOHO-MeToamaeckoe mocodne. —
Tomck: Tomckmit TOC. YH-T CHCTEM YyhpaBieHHs u paaunodiektponuku, 2012. — 70c. (Pexum poctyma:
http://edu.tusur.ru/training/publications/1515).

MenuxoB C.B. UyBCTBUTENHHOCTh PaJIMONPUEMHBIX YCTPOWCTB: YueOHOe MocoOue isi JIKIMOHHBIX M TPaKTHYeCKUX
3aHSTHH, KYpPCOBOTO INPOSKTHPOBAHMUS, CAMOCTOSTENBHOW pPabOTHl CTYIEHTOB PaJUOTEXHUYECKUX CIEHUaIbHOCTEH.
Wznanue BTOpOE, McparieHHoe. — ToMck: TOMCK. TOC. YH-T CHCTEM YIPAaBJICHUS U paauodiekrponuku, 2015. — 99 c.
(100 ax3.). (Pesxum moctyma: http://edu.tusur.ru/training/publications/5109).

MenuxoB C.B. OueHka 4yBCTBUTEILHOCTH PaJMONPUEMHBIX YCTPOHCTB: YueOHoe nocobue. — Tomck: Tomck. roc. yH-T
CHCTEM YIpaBJieHHs U paxnodnekTpoHuku, 2007. — 100 c. (100 3x3.).

Bob6pos H.B. u ap. Pacuer pagnonpuemankoB: YuebHoe ocobue. - M.: Boenusaar, 1971. - 496 c. (131 3k3.).

Tomy6xoB A.Il. u np. [IpoekTupoBaHHe pagroNOKAIIMOHHBIX MPUEMHBIX yCTPOHCTB: YdeOHoe mocodue Iy By30B. - M.:
Breicmas mkona, 1984. — 336 c. (51 ak3.).

bankos H.B u ap. Pagnonpuemusie ycrpoiictea: CrpaBounoe mocodue / [Tox pen. JI.T'. bapynuna. - M.: Paguo u cBsi3b,
1984. — 272 c. (22 3K3.).

Bbenkun M.K. u np. CripaBoyHHK 10 y4eOHOMY MPOEKTUPOBAHHIO MPUEMHO-YCHUIIMTEIBHBIX ycTpoiicTs: CripaBounuk / [lon
pen. M.K. Benkuna. - Kues: Buiia mkona, 1982. — 448 c. (4 5k3.).

BormanoBuu b.M. u gp. IIpoekTupoBaHuEe »3IIEMEHTOB pPaIUONPUEMHBIX YCTPOMCTB (YHIpaBIISEMBIX 3IIEKTPOHHBIX
aTTeHI0aTOpoB): YueOHoe nmocobue aist By30B / [Ton pen. b.M. Borganoeuya. - MuHck: Beiniimas mkona, 1979. — 192 c.
(9 9k3.).

CroBep Y.A. [IpoekTupoBaHue TpaH3UCTOPHBIX PaJMOBEINATEIbHBIX U TEJIICBU3HOHHBIX MPUEMHNKOB: HayuHnoe n3nanue /
Iep. E.H. UstomoBa. — M.: Dueprus, 1971. — 255 c. (31 3k3.).

Tl'opmenes B. 1., Kpacnouserosa 3.I'., ®enopueB b.®. OcHOBBI NpOEKTHPOBAHUSA PATUONPUEMHUKOB. - JI.: DHeprus,
1977. — 384 c. (50 3K3.).

[epuor C.B., Hlymnkoit K.A. BxomHbple memu paanonpueMHUKoB. — M.: DHeprus, 1973. — 256 c. (68 3k3.).

Myssbika 3.H. u np. PacueT BRICOKOYAaCTOTHBIX KacKaJ0B PaJHONPUEMHBIX YCTPOMCTB Ha TpaH3UCTOpax. — M.: DHeprus,
1975. - 160 c. (14 3K3.).

Kammxman C.I'., JleBun SI.M. OCHOBBI TeOopHHM M pacyeTa pagHOBEIIATCIbHBIX MPUEMHHKOB Ha IMOJIYIPOBOJIHHUKOBBIX
npudopax. — M.: Ces3b, 1969. — 480 c. (39 3k3.).

Exumos B.J1., ITaBnoB K.M. IIpoektupoBanue paguoNpHEMHBIX yCTPOHCTB: Y4yeOHOe mocobue I TeXHUKyMOB. — M.:
Casi3b, 1970. — 504 c. (17 3k3.).

BpunnmanTos [I.I1. Pacuer u KoHCTpyHpOBaHUE MOPTATUBHBIX TPAH3MCTOPHBIX TeseBU30pOB. — M.: CBsi3b, 1971. — 312 c.
(4 7K3.).

Kmna C.M. TIpoexrupoBanne CBY ycrpoiicTB pasnonokaioHHbIX mpueMHUKOB. — M.: CoBerckoe paano, 1973. — 320 c.
(46 5k3.).

@pankun C.JI. OcHOBBI TeopuH W pacdeTa paJuoIOKalMOHHBIX MPUEMHHUKOB. — M.: MammHoctpoenue, 1969. — 199 c.
(9 7x3.).

Ionsikoe B.T. Pamuosro0uTensiM 0 TEXHUKE MPSIMOTo rpeodpasosanusi. — M.: [Tarpuot, 1990. - 264 c. (6 3k3.).

Ionsiko B.T. Paguosemarensupie YM npuemHukn ¢ (a3oBoii aBTomoacTpoiikoid. — M.: Pagno u cBsa3p, 1983. — 96 c.
(5 9k3.).

Barun 10.B., Jlsmenko A.I'. YacTOTHBII AWCKPUMHUHATOP PaJHMONPHEMHBIX YCTpoiicTB. — M.: CBs3p, 1971. — 47 c.
(5 9k3.).

Komzumckuit M.U. u ap. Hudpossie pagnonpuemusie cuctemsl: CrpaBounuk / [Tox pen. M.U. XKomsumickoro. — M.:
Pamuo u cBsizp, 1990. — 208 c. (20 3k3.).

Kamnxman C.I'., Ilextman b.1. ILludposas cxemoTexHHKa B pPaaHOBEIIATEIbHBIX NpHEMHHMKax: HaywHo-momysspHas
nmurteparypa. — M.: Panyo u cBsi3b, 1982. — 104 c. (4 3k3.).
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13
13.3.4. IIporpammHoe odecnievenme

MatLab 6.5.
MatLab 7.0.
Microsoft Word.

14. MaTtepuaibHO-TEXHUYECKOe o0ecneyeHHe AUCHUILUIMHBI: KOMIBIOTEpHBIN Kinace (aya. 427 PK) — cepsep,
7 [19BM; Jlaboparopus I'TIO (aya. 414a PK) — cepep, 6 [IDBM.

15. MeToau4yeckue peKOMEHAANMHI 10 OPTaHU3ANNH W3yYeHUs TUCIUTLUINHBI: TIOCEIICHNUE BCEX TUIAHOBBIX
3aHATUI U KOHCYJbTAIUI; CUCTEMAaTHYECKOE BBIIIOJHEHUE 3aJaHU.

16. KouTpoJibHble BONMPOCHI /IS NMPOBEPKH 3HAHUN MO JHCHMIJIAHE, BXOAfAIINE B IK3aMeHAIHOHHbIE
OuteThI (pUBEICHBI TAkKe B IIPUIOKEHHH K JaHHOM paboueii mporpamme (POH/I OLIEHOYHBIX CPEJICTB
MO YYEBHOU JUCHHUIIJIMHE «PaxuonpueMHbie YCTPOiCTBA CHCTEM MOOMIILHOI CBSI3H»)).

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.
21.

22.
23.

Ha3HaueHne U OCHOBHbIE XapaKTEPUCTUKH paguonpueMHbIX ycTpoilctB (PY). CtpykrypHble cxembl PY, ux mocrouHcTBa U
HEIOCTATKH (IETEeKTOPHBI NPHEMHHUK, NPSMOTO YCHWJICHHS, CYNEpreTepoIHH, NMPSMOro MpeoOpa3oBaHMs, pereHepaTHBHBIM,
CBEPXPEreHePaTUBHBIN).

OKBHUBAJICHTHBIC CXEMBI, IIApPAMETPbl M CBOMCTBA OTKPBITHIX HEHACTPOEHHBIX M HACTPOCHHBIX NPUEMHBIX aHTEHH, PAMOYHBIX U
(beppUTOBBIX IPUEMHBIX aHTEHH.

Hasnauenune Bxonuoit menu (BII) PY. Tpe6oBanus ko BII PY. Cxemsr BIl ¢ nHenactpoeHHoi#t antennoir. Cxemsl BI] ¢
HACTPOEGHHOM aHTeHHOH. DieKkTpoHHas nepecTpoiika BII, cxemsl, ycioBus 1 BblOOpa 3neMeHTOB cxeM. OcoGeHHoctu BIJ
nprueMHHAKOB auama3onoB YBY u CBY.

BII ¢ eMKOCTHOH CBS3bI0 C HEHacTpOeHHOH aHTeHHOH. Koadduiuent nuanazona. M3MeHeHHe pe30HAHCHOTO KOd(duIMeHTa
nepenady npy nepectpoiike. BEIOOp BEMMUYMHBI eMKOCTH CBsI3H. M30uparensHOCTh. JIoCTOMHCTBA U HEIOCTATKH.

BIl ¢ MHIYKTHUBHOH CBSI3bI0 C HEHAaCTPOEHHON aHTEHHOH. PeXXHMBI «yKOpPOYEHHOM AHTEHHBI» U «YAJIMHEHHOW aHTEHHBD).
Koadduiment nuanazona. M3ameHeHue pe30HAHCHOTO Ko3(h(HUIMEHTa Mepeqadd Npu MepecTporike. BrIOOp BENUUMHBI CBS3H
anTeHHbI co BLI. M30uparenbHOCTh. JIOCTOMHCTBA M HETOCTATKH.

BIl ¢ kOMOMHUpPOBaHHOW CBSI3bK0 C HEHACTPOCHHOW aHTeHHOW. Koadduiment nuanazona. M3MeHeHHE pPE30HAHCHOTO
ko3¢ duLueHTa nepefadyn Npu nepectpoiike. Buibop BemuuuHbl cBs3u aHTeHHB! co BII. M3bupatenbHOCTh. JlOCTOMHCTBA U
HE/I0CTaTKH.

BI ¢ maruutHOU aHTeHHOH. Koadduuuent nuanasoHa. BeiGop BeIMYMHBI CBA3M AHTEHHBI C IOCIEAYIOLUIMM KaCKaJOM.
U3menenune pe3oHaHcHOTO KodddunmenTa nepenady npu nepecrpoiike. MzouparensHocTh. JJOCTOMHCTBA M HEOCTATKH.

BII mpu HacTpoeHHOI aHTeHHe. YcioBus cornacoBanus BII ¢ antennoii. [Tapamerp cornacoBanusi. KoagduuneHtsr nepenauu
BII mo HanpspkeHnto u 1o MoIHOCTH. M30MpaTenbHOCTD.

Hasnauenne u 0CHOBHbIE IIOKa3aTenu ycunutens paanodactoTsl (YPY). Cxema nepectpauBaemoro YPY, Ha3HaueHHE 3JIEMEHTOB.
DnektpoHHas nepectpoiika YPY. M3meneHune pe3oHaHcHoro koadduimenta mepemauu mpu mepectpoiike. V30upaTeabHOCTS.
OuibTpHI TUIA «IBIPKa», «IIPOOKay, UX Ha3HAUCHHUE.

HenepectpauBaembiit YPU B pexume cornacoBanus ¢ Harpy3kod. YcioBusi corjacoBanus. [lapamerp cornacoBaHusl.
KoahdumuenTs! nepenauu o HanpspKeHUIO M 10 MOITHOCTH. M30MpaTelbHOCTS.

IMapasutHble oOpaTHble cBsA3u B YPU, Mephl [0 YMEHBUICHUIO UX BIMSHMA. YCIOBUS Iepexoa pe3oHaHCHOro YPU B pexum
TeHEpAaIlUK TTapa3uTHBIX KoJjeOaHui. YcroiuuBbiii ko3¢ duirent ycuwienuss YPU npu aeficTBUU BHYTpEeHHEH OOpaTHOW CBS3H.
Heiitpanusanus BHyTpeHHel oOpaTHOH cBs3u B YPU.

AmmatynHas (koyiebaTenbHas) XapaKTepUCTHKAa pPE30HAHCHOTO Kackana. VckakeHue (GOpMBI OTMOAromeld aMIUTUTyIHO-
MoJynupoBaHHOro curiana (AM-curnana) B YPU. Koaddunment rapmonuk. Mepsl Ui €T0 YMEHbILIECHHUS.

Bbroxuposanue (3abutne) curnana B YPU. Ilepekpectarie nckaxkenus B YPU. B3anmuas moxymsiiust (mHTepMOTy siius) B Y PU.
Bropuunas monynsauusa B YPU. Mepsl Ui X yMEHbLIEHHUS.

Haznauenue, MecTo B IpHEMHHKE, COCTaB U MoKa3aTenu rnpeodpasoBatens yactorsl (ITH). Cxemsl [14, Ha3HauEHHE 37IEMEHTOB.
CrieKTpabHBIH COCTaB BBIXOJHOTO TOKa OAHOHAmpaBieHHOro cMecutens (CM), aMIUIUTYabl TOKOB KOMOMHALIIMOHHBIX 4acTOT.
Kpyruzna npeobpa3oBaHusl.

YacToTHast XapaKTepHCTHKA U KaHAJIBI HOO0YHOTO IpueMa guHeiHoro ITH. Mepsl o ux ocnabnenuto. [IpeoGpazoBaHne 4acTOTHI
¢ MHBepcueil u 6e3 MHBepCHHU CIIEKTpa.

Kanans! mobouynoro mpuema HenauHeHoro ITU. Mepsl o ux ocnabnenuto. OcoOeHHOCTh KaHajaa MOOOYHOro pHeMa ¢ 4YacTOTOH
(fetmp / 2).

Hckaxenust ¢opmsl orudaromeii AM-curnana, OlokupoBaHue (3a0uUTHE), MEPEKPECTHbIC HCKAXKEHUs, B3aMMHAs MOJYJISLIUS
(uaTepMOYIISLIMS), BTOpHYHAs Moyianus B [TH. Mepsl 1o ux ociabiieHuro.

Cnoxwnble cxeMbl [TY u MeTo onpeneneHns CIeKTPaIbHOIO COCTaBa UX BBIXOJHOTO TOKA Ha OCHOBE CTENEHHOro psja. CBoicTBa
cnoxHbIX cxem [T4Y.

Br16op pexxnma padotsl cmecutesnst (CM) npu nuHeiliHo-noManoit BAX. Brioop pexuma padotst CM npu kBagpatuuHoii BAX.
TpeboBanusa k rerepoanHaM INpueMHHKOB. CriocoObl oOecrieyeHnsi CTaOMIBHOCTH 4acTOThl rereponuHa. IlepectpanBaembie
CUHTE3aTOPbI YaCTOT.

Heo6xomumocTp 1 criocoObl CONPsKEHUsT HACTPOEK MPECEIEKTOpa U IreTepoInHa NPUEMHHUKA.

Br160p mpOMexXyTOYHOM 4acTOTHI CYNepreTepoJuHa, UCXOs M3 YCIOBUH oOecredeHHs N30MpaTeNbHOCTEH MO 3epKAIBHOMY U
COCEZIHUM KaHaJaM.
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VYcnoBus, npuBoAIIe K HE0OX0IMMOCTH JBOMHOTO Ipeo0pa3oBaHys YaCTOTHI B CYNIEpreTepOANHHOM NpreMHuKe. CTpyKTypHast
cxeMa IpUeMHHKa C JBOHHBIM IpeoOpazoBaHueM 4acToThl. Hanbosee onacHble KaHasbl MOOOYHOIO MpHUeMa CyIepreTepoIuHa C
JBOIMHBEIM NPe0Opa30BaHUEM YaCTOTHI.

Ha3naueHue, nokasaTenu, CXeMbl ycuiMTened mnpomexyrouHoil uvacrorel (YIIY). Cxema u cBoiictBa YIIU-1 (VIIU c
OIMHOYHBIMH HAaCTPOCHHBIMH B pe3oHaHC KoHTypamu). Koaddumment npsmoyrompHocTH. PyHKUMS pacIIMpeHHs IOJOCHL.
QukTuBHOE eAMHWUYHOE YycwieHne. DYHKIUS yCHIIEHHs. YCHIUTEIbHbIE CBOHCTBa m-kackagHoro YIIU-1 mpu pasnmuuHbIxX
BeJIMYMHAX (PHUKTUBHOTO €IUHUYHOTO YCUIICHHS.

CxeMbl U CpaBHHUTENIbHBIE CBOMCTBA IO M30UparesnsHoCTH U yeunenuto YITU-1, YITU-2, VITU-3, VIIU-4.

CTpyKTypHBIE CXeMbI IPUEMHHUKOB ¢ QUIbTpaMu cocpenoToueHHor nzduparenpHoctH (cenekuun) @CU (OCC). ®CU Ha ocHOBE
LC-anementos. Dnexrpomexanndeckue @PCU. ITrezokepamnueckue @PCU. Keapressie ©CU. ITAB-¢punsTpsr. Hx cBoiicTsa.
Haznauenwe, mnokaszareld aMIUTUTYAHBIX JAeTekTopoB (A]l), ocHoBHble cxeMmbl AJ] Ha TOJNYNPOBOJHHMKOBBIX JHOJAX
(nocnenosarenbuelit AJl, mapamnensusiit AJl, AJl ¢ yABO€HHEM BBIXOJHOro HanpspkeHus). IlapameTrpst auogHoro AJl B pexxumMe
C1a0bIX CUTHAJIOB (B KBAJIPATUYHOM PEKHME paOOTHI).

VYcnoBus s obecrieyeHus] TUHEHHOro pexkuMa padoTsl auogHoro AJl. Ypaeuenue AJl. Yroa OTCEYKHM M €ro HaXOXJICHHE.
Koaddumuent nepenaun nuHerinoro AJl.

Bxongnoe comporuBinenne auoaHbIx AJl (IOCIEZOBATENbHOTO, MApaJUIEIbHOTO, C YABOSCHHEM BBIXOJHOTO HAIPSIKEHHS).
Koapdunuent punbrpanuu AJl. CriocoObl yBenuueHus Ko3ppUIeHTa GuibTpauu.

JIuHeliHble HCKaKEHUS CUTHAIA MOJYJISLIUH B JMOAHOM JinHeiHOM AJl. YcioBus i oGecreueHust uX JOMYCTHMOTO YPOBHSI.
Henuneiinble uckaxeHus ormOaromied AM-curnana B aumonHoM AJ] 3a cuer HenmHeitHoctn BAX nnonma. Henuueitnbie
HCKaXeHHsI ornbaromieii AM-cUrHana 3a c4eT MHEPIIMOHHOCTH HArpy3KH (MCKa)KCHUS BHIA «IWIay). HelMHelHHble HCKaKCHUS
AM-curnana B auogaoM A/l 3a cueT nepexonHoil nenu (MCKaKeHHs BHJA «OTCEUKa»). YCIOBUA Ul 00ECIeYeHHs OTCYTCTBUA
HEJINHEWHBIX UCKaXEeHUI.

Cxema U CBOHCTBA reTEPOIUHHOTO JETEKTOpa.

Cxema ¥ cBo¥icTBa HebamancHOro a3oBoro (cuHXpoHHOTO) netekropa (PJ]). Cxema u cBoiicTBa 6anancuoro OJI.

Cxema, NpUHIMI PabOTHI, JAOCTOMHCTBA M HEIOCTATKM HEOAlTaHCHOrO M OajJaHCHOTO YacTOTHO-aMIUIUTYIHBIX YaCTOTHBIX
nerextopos (Y/I).

[MpunnunuansHas cxema, IPUHIUI pabOThI, JOCTOMHCTBA U HEAOCTATKU HeOalaHCHOTrO U OaJlaHCHOTO YacTOTHO-(ha3oBbIx /1.

Peaxuus YJI Ha rapMoHuueckyto nomexy. Peakuus U/l Ha ¢uyKTyaloHHyI0 oMexy. IIpenbickaXkeHusl CUrHana MOLYJISILUY B
nepenaTanke mpu yactotHo Moayrsinuu (UM) u ux nens. KomneHncanus npeapIcKaKeHI CUTHaa MOTYJISIIUH B IPHEMHHKE.
WmnynbcHbiit nerexrop (M1). Bpems ycraHOBICHUS U BpeMs Criajia MEPEeX0HON XapaKTEPUCTHKH.

IMukoserit nerexrop (I1/1). YcnoBrue mUKOBOro pexuMa paboThI.

HasHaueHue, CTpyKTypHass cXeMa M HPUHLIUN pPaOOThl aCTaTHYECKOW CHCTEMBI aBTOMATHYECKOH IOJCTPOMKM 4YacTOTHI
rerepoauHa (AITUI) cymeprerepoaMHHOrO mNpueMHHMKA. TpeOoBaHus kK Onmokam cuctembl AITUI. YcimoBus, mpu KOTOPBIX
BO3HUKaeT HeoOxoaumocTh npuMmeHeHus YIIT B nenu oOpatHoil cBsi3u cuctemsl AITUI. Koadduuuent asromoacTpoiku.
[Tonoca yaepskaHus, monoca 3axBara.

Haznauenne u ctpykrypHas cxema PY c cucremamu APY «uazan»: mpocras APY, 3agepxannas APY, ycunennas APY.
Tpeboranus k 6mokam cucteMbl APY. Huciio kackaloB PUEMHHKA, KOTOPbIe HEOOXO0ANMO OXBaTHTh cuctemoit APY. Ycnosus,
IIPU KOTOPBIX BO3HUKAET HEOOXOAUMOCTb NMPUMEHEHHs yCHIHUTeNs nocTosiHHoro toka (YIIT) B menu oOpaTHOH CBSI3U CHCTEMBI
APY.

ITomexu ¥ IIyMBI Pa3IMYHBIX YACTOTHBIX JUANa30HOB (aTMocdepHble, HHAYCTPHANbHbIE, KocMuueckue). [laccuBHbIE mOMeXu.
IlymoBast momnoca 4acTOTHO-W30UpaTeIbHONH chUcTeMbl. HoMWHaNbHAas MOIMHOCTH TemioBoro myma. KosdounueHT myma u
LIyMOBasi TeMIeparypa ueTelpexnomocHuka. Kosddumuent myma naccuBHoil menu. IllymoBas TemmepaTypa HpHEMHOM
aHTeHHBbl. OTHOCHUTENbHAS IIYMOBAs TEMIIepaTypa IPUEMHON aHTCHHBI.

OneHKa YyBCTBUTEIBHOCTH pAJAMONPHEMHOTO YCTPOHCTBa C HACTPOCHHOW aHTEHHOW. aKTOphl, OT KOTOPBIX 3aBHCHUT
4yBCTBUTEJILHOCTb IPUEMHHKA. BO3MOXKHBIE ITyTH MOBBIIIEHUS YyBCTBUTEIbHOCTH.

Ludposass neMogymsanus MyTeM BBIIEICHUS KOMIUIEKCHOH aMIUTMTYIBl CHTHaja MPOMEXYTOYHOW YacTOTHI KBaJpaTypHBIM
IpeoOpa3oBaHUEM.

17. TunoBele 3a1a4n 1151 NPAKTHYECKUX 3aHATHIA: npuBeaeHE! B [IprnoxkeHnn Kk JaHHON pabodeii nporpamMme
(®OHA OLEHOYHBIX CPEACTB IO YYEBHOHU AUCHUIIJIMHE «PamuonpuemMHble yCTpoiicTBa
cHCcTeM MOOWJIbHOM CBSA3W»). [T0HBINM KOMIUIEKT 3a/1a4 JUTs PAKTUYECKUX 3aHATHH cM. B [12,13].

18. TunoBbie TeMbl KYpPCOBOT0 NMPOEKTHPOBAHHUS: INPHBEJCHBI B M. 11 HacTosmIed mporpamMMbl, a Takke B
[punoxennn K naHHON paGoueii mporpamme (POHJ] OIIEHOYHBIX CPEJICTB IO YYEBHOUM
JUCHHUIIJIMHE «PagnonpueMHbie YCTPOHCTBA CHCTEM MOOHIBLHOI CBSA3HY).

CornacoeaHa Ha noprtane Ne 4489
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1 BBeagenue

@®onn  omenounbix cpeactB  (POC) sBusercs mNpwIoKeHHEM K pabodeil mporpaMMe  AUCIUIUTHHBI
«PamuornpueMHbie ycTpolicTBa cucteM MoOwinbpHOH cBsznm» (PYCMC) u mpencraBnseT coOOH COBOKYITHOCTB
KOHTPOJIbHO-U3MEPHTEBHBIX MAaTEPHUAaIOB (TUIIOBEIC 337a4M (3a1aHus), KOHTPOJIbHBIC PA0OTHI, TECTHI H JIP.) H METOJIOB
WX WCIOJNB30BaHUs, PEIHAZHAYCHHBIX TS U3MEPEHUS YPOBHS JOCTHXKCHHUS CTYIECHTOM YCTAHOBJICHHBIX PE3YJIbTATOB
o0OyueHusl.

®OC 1o IUCUUIUIMHE HCIIONB3YETCS MPH MPOBEACHUM TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOM
aTTECTaIlH CTYJICHTOB.

[TepeueHp 3aKpETUICHHBIX 32 TUCIMILIMHON KOMITETCHIIMH MPUBEICH B Tabnuie 1.

Taémua 1 — Ilepeyens 3aKpenJieHHBIX 32 AUCHUILTUHONA KOMIIeTeH Uit

HCpBH‘IHLIfI KOHTPOJIb

Kon @opmyaupobka JTansl (JOPMUPOBAHNUS KOMIIETEHIIMH
KOMIIeTeHIMH

MK-12 I'oToBHOCTB K KOHTpONtO | Jonscen 3namp:
COOTBETCTBUS e TIPUHIUIBI PA0OTH! PAAUONIPUEMHBIX Y3JI0B, OJIOKOB U
pa3pabaTsIBacMBIX YCTPOHCTB U MOHUMATD (PH3HUECKHE TPOLIECCHI,
IIPOEKTOB U TEXHUYECKOU MIPOMCXOAAIINE B HUX; 00 HCKAKEHISIX HENPEPHIBHBIX U
JOKyMCHTALUH JUICKPETHBIX CUTHAJIOB IPU MPOXOKICHUH paIuoTpaKTa
CTaHzapTam, MIPUEMHUKA, O BUAAX IOMEX PaJuoIpUeMy U METOax
TEXHUUYECKUM YCIOBUIM MOBBHIICHHUS TIOMEXOYCTOHYNBOCTH TIpHeMa HHPOPMAIIHH,
U IPyrM HOPMAaTHBHBIM 00 0COOEHHOCTSIX paJMOIPUEMHBIX YCTPOICTB pa3IMYHOro
JIOKyMEHTAaM. Ha3HaYeHHUS.

K-14 YMeHue ocyIecTBIATh

Honowcen ymemp:

COOTBCTCTBHA e [IPUMEHATH Ha MPAKTUKE METOABI aHAJIN3a U pacueTa
paspabarbiBaeMbIX . OCHOBHBIX (DYHKITHOHAIBHBIX Y3JIOB PaJHOTPHEMHBIX
MPOCKTOB K TEXHUIECKOU YCTPOMCTB; pa3pabaThiBaTh U 0OOCHOBHIBATH
AOKyMCEHTallun COOTBETCTBYIOIIHE TEXHUUESCKOMY 3aIaHUI0 U
HallMOHAJIbHBIM 1 COBPEMEHHOMY YPOBHIO Pa3BUTHS TEOPUU U TEXHUKHU
MEXTyHapOAHBIM CTPYKTYPHBIE U IPUHLUNNAJIBHBIE CXEMBI PAJHOIIPHEMHBIX
CTaHJlapTaM H y3JI0B M YCTPOMCTB C Y4ETOM UX MECTA B CUCTEMAX
TCXHUICCKHUM PaIHOCBSI3U U PAAUOI0CTYNA, YCIOBAM UX AKCIUTyaTalluu,
periamMeHTaM. BKJII0Yasi TpeOOBaHMUsI 3KOHOMUKH, OXPaHbl Tpyaa U

OKPYXAIOIIEH CPEebl, IPTOHOMHUKH U TEXHHUECKON
ACTETHUKH; BEIOUPATH DJIEMEHTHYIO 0a3y ¢ y4eToM
TpeOOBaHMI MUHUATIOPU3AIINH, HAJICKHOCTH,
3HeKT’pOMaFHHTHOI71 COBMECTHUMOCTH, TCXHOJIOTHYHOCTH,
PEMOHTONPHUIOAHOCTH, yA0OCTBA IKCILUTyaTAI[MN 1
3KOHOMHUYECKOH 3(p(HEeKTHBHOCTH; OCYILIECTBIIATh
CXEMOTEXHHUYECKOE [TPOCKTUPOBAHUE pa3pabaThIBACMbIX
PaaHONPHUEMHBIX Y3II0B U YCTPONCTB, BKIOYAs pacyer
3JIEMEHTOB MPUHIMITHATIBHBIX CXEM M TEXHUYECKHX
MOKa3aTeliei, CTPEMSICh K UX TeXHUKO-3KOHOMHYECKOI
ONITUMU3AIUH,; IPOBOJAUTH HaTypHLIﬁ IKCIICPUMCHT 11O
M3MEPEHHIO OCHOBHBIX MTOKA3aTeNeH U XapaKTePUCTUK
PanMONIPUEMHUKOB U X (PYHKIIMOHATIBHBIX Y3JIOB.

Honocen enademon:

[IEPBUYHBIMU HaBbIKAMU HACTPOMKHU U PETYIUPOBKU
paavoNpUEMHON annaparypsl IIpyU IPOU3BOJICTBE,
YCTaHOBKE M TEXHUYECKOHU DKCILTyaTallHH.
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2 Peajm3anusg KoMIeTeHIHIA

2.1 Komnerenuusi [IK-12: '0TOBHOCTH K KOHTPOJIIO COOTBETCTBUA
pa3padaTbIiBaeMbIX IPOEKTOB H TEXHMYECKOi IOKYMEHTAIHH
CTAHAAPTaM, TEXHHYECKHAM YCJIOBHSM H IPYTHM HOPMATHBHBIM JOKYMEHTAM

I[J'ISI (bOpMHpOBaHI/IH KOMIICTCHIIUU HeO6XOI[I/IMO OCYHICCTBUTL PpPAAd OTaloOB. DTansl q)OpMI/IpOBaHI/Iﬂ
KOMIECTCHIONH, TNPHUMCHACMBIC JIsI 3TOI'O BHIbI 3aHATHH | HCIIOJIB3YEMBIC CpPEIACTBA OLUCHUBAHHA ITPECACTABJICHBI B

Tabmie 2.

Taoauna 2— 9ranbl (l)OpMI/IPOBaHI(Iﬂ KOMIETCHIUU M UCITOJb3YEMbIEC CPEICTBA ONCHUBAHUN

Cocras

3HaTb

Ymernb

Baagern

3HaTh NPUEMBI KOHTPOJIS

Bnangets HaBBIKAaMM

COOTBETCTBUS YMeTh H3y4aTh METOIBI KOHTPOJISI COOTBETCTBUS
pa3pabaTbIBacMbIX KOHTPOJISI COOTBETCTBUS pa3pabaThIBaeMbIX
MPOEKTOB M TEXHUUYECKOW | pa3pabaTbIBacMbBIX MPOEKTOB M TEXHHYECCKOU
CoaeprkaHue 3TanoB | IOKyMEHTalUu MIPOCKTOB M TEXHHYECKOH | JOKyMEHTAIHH
CTaHAapTaM, JIOKYMEHTAIIUH I10 CTaHIapTaM,
TEXHHUYCSCKUM YCIIOBUSM HOPMATHUBHBIM TEXHHUYICCKUM YCIIOBUSIM U
U IPYyrUM HOPMATHBHBIM | JOKYMEHTaM JPYTEM HOPMATHBHBIM
JIOKyMEHTaM JIOKYMEHTaM
e JlaGopaTopHble
o Jlexuun patop
paboThI
e [IpakTHyeckue e JlaGopaTopHsbie
. e BrimonHeHue
Buabi 3ansaruii 3aHATHSA paboThI
r JIOMAIITHETO 3aTaHHsI e KVDCOBOi HDOGKT
. TTOBBIC
pyn e CamocrosTenpHast P p
KOHCYJIbTAIUH
paboTa CTyJJeHTOB
e  OdopmieHne
e Tecr OTYETHOCTH U e 3ammuta
e KontponsHas paboTa 3amuTa 1mabopaTopHBIX PaboOT
Hcnoas3zyembie
e Brimonnenue 7a00paTOpPHBIX paboT | e 3ammra KypcoBOTo
CpeIcTBa OLlEHMBAHUS
JoMalnHero 3aaanust | o Odopmienue u IIPOEKTa
e Dk3ameH 3aIATa JOMAITHETO e Dk3aMmeH
3aJIaHus

O6H_II/IC XapaKTCPpUCTUKHU IoKa3aTee u KPUTCPHUEB OLCHUBAHUA KOMIICTCHIIMHM HAa BCEX JTallaX IPUBECIACHBI B

Tabaune 3.

Ta0anna 3 — O0ue XapaKTepUCTUKH NOKa3aTeJieil 1 KpUTepHeB OLleHUBAHUSI KOMIIeTEHI[UHU 10 3Tanam

OT1an4yHO (BHICOKHM A
YPOBEHBb)

3HAHUSAMU B TIpeiesax

H3y4aeMoi 00JIACTH C

MTOHMMAaHUEM TPAHUI]
MIPUMEHUMOCTH

MIPAKTUYECKUX YMEHUH,
TpeOyeMBIX JUIS pa3BUTHL
TBOPYECKHUX PELICHUH,

abcTparupoBaHus MpooieM

IMoka3aTesm 1 KpUTEpUH 3Harb Ymers Baanerb
Oo6nagaer paKTUISCKUMU
O06namaer quamna3’oHoOM
Y TEOPETUYCCKUMHU KonTponupyer paborty,

MIPOBOIMT OICHKY,
COBEPIIICHCTBYET NCHCTBHUS
paboTsI

Xopouo (0a30Bblii YypOBEHb)

3HaeT (haKThl, IPUHIIHIIEI,
MPOIIECCHI, OOIIUE MOHATHS
B IIpeeliax u3ydyaeMoin
obsactu

O06namaer qramna3’oHOM
MPaKTHYECKUX YMEHUH,
TpeOyeMBbIX JIs PEeIICHHS

0071aCTH HCCIEI0BAHUS

OTIpeIeTICHHBIX TTPOOJIEM B

Beper oTBeTcTBEHHOCTS 32
3aBepIICHHUE 3a/1a4 B
HCCIIeIOBAHNUH,
MpucIocadIuBaeT CBOe
MOBEJICHUE K
00CcTOSITEIHCTBAM B
peleHun npoodiiem
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Y0oB1eTBOPUTEILHO
(moporoBbIii ypoBeHb)

O06namaer 0a30BLIMU
00IIMMHU 3HAHUSMU

O061amaeT OCHOBHLIMU
YMEHUSIMH, TPEOYEMBIMHU
JUTSI BBITIOJTHEHHUS TPOCTHIX

PaGoraeT npu npsimom
HaOJII0 IEHUH

3aga4

(DOpMyJ'II/IpOBKa rokasaresnen u KPUTCPHUEB OLICHUBAHHNA JIAaHHOM KOMITETEHIIUHU IpUBEACHA B Ta6J'H/IIIC 4,

Taoauna 4 — Iloka3aTe,u u KPUTEPUH OLICHUBAHUA KOMIICTCHIIMMA HA dTalax

IMoka3aTesau U KpUTEpUU

3HaTb

Ymers

Baagern

OT1iu4HO (BBICOKUIA
YPOBEHB)

e 3HaeT BCE MPUEMBI
KOHTPOJISI COOTBETCTBUS

pa3pabaThIBaeMbIX COOTBETCTBHS COOTBETCTBHS
MIPOEKTOB U TEXHUYECKOM pa3pabaTbIBaeMBbIX pa3pabaThIBaeMbIX
JIOKyMEHTAII! MIPOEKTOB H MIPOEKTOB H
CTaHAApTaM, TEXHUYECKUM | TEeXHHUYECKOU TeXHUYECKOM
YCIIOBUSM U APYTUM JIOKyMEHTAIINH T10 JIOKYMEHTALUU
HOPMAaTHBHBIM HOPMAaTHBHBIM HOPMaTHBHBIM
JIOKyMEHTaM JIOKyMEHTaM JIOKyMEHTaM

e YMeeT ObICTPO U3yuaThb
METOMBI KOHTPOJIS

e CBOOOIHO BIIagceT
[pUEMaMu KOHTPOJIS

¢ 3HaeT NpUEeMbl KOHTPOJIS

o YMmeeT N3y4aTb MCTOJbI

e Bnazneer npuemamu

COOTBETCTBHUS KOHTPOJIA KOHTpPOJIA
pa3pabaTbiBaeMbIX COOTBETCTBHS COOTBETCTBHUS
N IIPOEKTOB U TEXHUYECKOU pa3pabaTeIBacMBIX pa3pabaTsIBaeMBIX
Xopomo (0a30Bblii
oBeHD) JIOKYMEHTaLuU MIPOEKTOB U MIPOEKTOB U
yp CTaHAApPTaM, TEXHUYECKUM | TEeXHHUYECKOU TEXHUYECKOU
YCIIOBUSM U APYTUM JIOKyMEHTAIINH T10 JIOKYMEHTALUU
HOPMAaTUBHBIM HOpPMaTUBHBIM HOPMAaTUBHBIM
JIOKYMEHTaM JIOKyMEHTaM JIOKYMEHTaM
¢ B npuHune ymeer
® 3HaeT OCHOBHbIE TPUEMBI DHHIUATIC yM o JacTU4HO BiaseeT
U3y4aTh METOJIbI
KOHTPOJISI COOTBCTCTBUSL KOHTDOJLS npueMaMu KOHTPOJIA
pa3pabaTbiBaeMbIX p COOTBETCTBUSA
o COOTBETCTBHUSI
MIPOEKTOB U TEXHUYECKOM pa3pabaTeBacMBIX
Y10B/1IeTBOPUTETBHO pa3pabaTeIBacMBIX
o JOKYMCHTAIlNU TMIPOCEKTOB U
(moporoBbIii YPOBEHD) MIPOEKTOB U N
CTaHaapTaM, TEXHUYCCKUM o TEXHUYCCKOHU
CJIOBHSIM U JPYTUM TEXHITICECKOM JIOKYMEHTaLuU
M Py JIOKYMEHTALUH 10 M
HOPMAaTUBHBIM HOPMAaTUBHBIM
OKyMEHTaM HOPMATHBHbIM JIOKyMEHTaM
HOKYM JIOKyMEHTaM ™

2.2 Komnerenuust IIK-14: YMeHnune ocyuiecTBJsiTb NEPBUYHbII KOHTPOJIb
COOTBETCTBHSI Pa3padaThbIBaeMbIX IPOEKTOB H TEXHHYECKO JOKYMEHTAUH
HAIMOHAJIHBIM U MEKIYHAPOJHBIM CTAHIAPTAM M TEXHHYECKHM perjiaMeHTam

I[J'IS[ (1)OpMI/IpOBaHI/I${ KOMIICTCHIIUH H606XOZ[I/IMO OCYHICCTBHUTL psd ITalloB.
KOMIIETCHI WU, MPUMCHACMBIC JIsI 3TOI'O BHbI 3aHATHH H HCIOJIB3YEMBIC CpCJACTBA OLUCHUBAHHA IPCACTABJICHBI B

Tabaune 5.

DTanel

Taﬁ.lmua 5 — Oranbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUU M UCITOJIL3YEMBbIE CPE/ICTBA OICHUBAHUN

Cocras

3HaATDL

YmMmernb

Baagern

Conep:xanue 3TanoB

3HaTh IpUEMBI

OCYHICCTBJICHUA OCYHICCTBJICHUA OCYIIECTBJICHU
TICPBUYHOI'O KOHTPOJIA TMEPBUYHOI'0O KOHTPOJIA TICPBUYHOI'O KOHTPOJIA
COOTBCTCTBUA COOTBCTCTBUA COOTBCTCTBUS
pa3pa6aTLIBaeme paSpa6aTLIBaeMLIX paBpa6aTBIBaeMBIX

IIPOEKTOB U TEXHUYECKOU

YMeTh u3y4ath IpUeMbI

MIPOEKTOB U TEXHUYECKOH

Bnanets IMpueMamMu

IIPOEKTOB U TEXHUYECKOU
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JOKYMCHTAIIUH JOKyMCHTAIIUH JIOKyMCHTAIIUH
HaIMOHAJBHBIM U HOPMAaTHBHBIM HOPMAaTHBHBIM
MEXKTYHAPOIHBIM JOKYMEHTAM Pa3IMdHOr0 | JOKYMEHTaM
CTaHAapTaM U YPOBHS
TEXHHYECKUM
periiaMeHTam
e JlabopaTopHbie
o Jlexuuu patop
paboTeI
o [lpakTuueckue e JlaGopaTopHsbie
. e BrinonHeHue
Buasp! 3ausaTuii 3aHATHSA paboTsI
r JOMAIITHETO 3aaH¥sI e KvDCOBOH IIDOSKT
. TIOBEIC
pyn e CamocrosTenpHast P p
KOHCYJIbTAIIUH
paboTa CTyJeHTOB
e  Odopmienne
e Tecr OTYETHOCTH U e 3ammura
KonTponbshas pabota 3amuTa nabopaTopHBIX paboT
Hcnoanzyemble
e Brimonnenue 7a00paTOpPHBIX paboT | e 3ammra KypcoBOro
CpelcTBA OLlEHHBAHUS
JoMalnHero 3aaanust | e OdopmieHue u IIPOEKTa
e DK3aMeH 3amIuTa JOMAITHETO e DK3aMeH
3aaHUs

OO0mIre XapaKTepUCTHKH ITOKA3aTeNiel U KPUTEPHUEB OLICHUBAHIS KOMIICTCHIIMM HA BCEX ATalax HpPUBEICHBI B

Tabaure 6.

Ta0anna 6 — O01ue XapaKTepUCTUKH NOKa3aTeJleil 1 KpuTepHeB OLIeHMBAHUSI KOMIIeTeHI[UHU 10 3Tanam

IToka3aresu U KpuTEepUn 3unarp Ymersb Baaners
Ob6nagaer pakTHIECKUMU
OO6nagaer AUana3oHOM
U TEOPETUICCKUMHU Kontponupyer pabory,

OT1au4yHO (BBICOKHI
YPOBEHb)

3HAHHUSMH B MIpEeax

H3yJaeMoii 00J1acTH ¢

MMOHUMAHUEM I'PAHUI]
MPUMEHUMOCTH

MPaKTUYECKUX YMEHUH,
TpeOyeMbIX IS Pa3BUTHUS
TBOPYECKUX PELICHUH,
abcTparupoBaHus mpooieM

HPOBOAUT OLIEHKY,
COBEPLICHCTBYET ACHCTBHS
paboThI

Xopomo (0a30Bblii YypoOBeHb)

3HaeT (haKThl, IPUHIIHIIEL,
MIPOIIECCHI, OOIIHE TTOHITHS
B IIpeziesiaX U3yyaeMou
obnactu

O06namaer quamna3’oHOM
MPaKTUYECKUX YMEHUH,
TpeOyeMbIX sl pEeIIeHHUs
OTIpEICNICHHBIX TPOOIIEeM B
00J1aCTH UCCIIENOBAHUS

bepet oTBETCTBEHHOCTS 32
3aBeplleHne 33/1a4 B
HCCIICIOBaHUM,
MPHCITOCa0IMBaET CBOE
MOBEICHUE K
00CTOSITEILCTBAM B
petieHny npobieM

YaoBi1eTBOPUTEIBLHO
(nMoporoBwlii YpoBeHb)

Oo6mamaer 6a30BEIMHA
0OLLIMMHU 3HAHUSAMU

O01axaeT OCHOBHLIMU
YMEHUSIMH, TPEOYEMBIMU
JUTSL BBITIOJTHEHHST TIPOCTHIX
3a1a4

PaGotaet npu npsmom
HAOJIIOAECHUN

DopMyIHpOBKa OKa3aTeIe M KPUTEPHUEB OIICHUBAHMS JTaHHON KOMIIETCHIIMH ITpHUBEAeHa B TabnuIe 7.

Taémua 7 — IlokasaTeau 1 KPUTEPUU OLleHUBAHUSI KOMIIETEHI[UM HA ITanax

IlokazaTrenu u KpUTEpUU

3HaTL

YMmern

Baanern

. OCYILIECTBJICHUS
OT1au4HoO (BbICOKMIt
HEPBUYHOIO KOHTPOJIA
YPOBEHb)
COOTBETCTBUS
pa3pabaTbIBaeMbIX

e 3HaeT Bce MIPUEMbL

e YMeeT ObICTPO N3y4aTh

MMPpUEMBI OCYIIIECTBJICHUA npueMamMu
TNEPBUYHOI'O KOHTPOJIA OCYHICCTBJICHUA
COOTBCTCTBUA TNICPBUYHOI'O KOHTPOJIA
pa3pa6aTBIBa€MLIX COOTBECTCTBUA

e CBOOOIHO BiIaJ€eT
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MPOEKTOB Y TEXHUYECKOH MPOEKTOB M TEXHUYECKOH | pa3pabarhiBacMBbIX
JIOKYMEHTAIMN JIOKYMEHTaIN MPOEKTOB U
HalMOHAIBHBIM U HOPMAaTHBHBIM TEXHUYECKOH
MEXKTyHapOIHBIM JIOKyMEHTaM Pa3IM4HOTO JIOKyMEHTAIIN
CTaHJapTaM U TEXHUYECKUM |  YpPOBHS HOPMAaTHUBHBIM
permaMenTaM JIOKyMEHTaM
¢ 3HaeT NpUEMBI
e YMeeT u3y4ath npuemMsl | o Brnageer npuemamu
OCYIIIECTBIICHHS
OCYIIIECTBIICHHS OCYIIECTBIICHHS
MEPBUYHOTO KOHTPOJIS
MEPBUYHOTO KOHTPOIIS MIEPBUYIHOTO KOHTPOIIS
COOTBETCTBHSA
COOTBETCTBHSA COOTBETCTBUSA
. pa3pabaThIBaeMbIX
Xopouro (6a30BbIii . pa3pabaThIBaeMBIX pa3pabaThIBaeMbIX
MPOEKTOB M TEXHUYECKOH .
YPOBEHB) MPOEKTOB M TEXHUYECKOH MPOEKTOB U
JOKYMEHTAIN .
JIOKyMEHTAIIN TEXHUYECKOH
HallMOHAIBHBIM U
HOPMAaTHUBHBIM JIOKyMEHTAIIN
MEKTyHapOIHBIM
JIOKyMEHTaM Pa3IHn4HOTO HOPMAaTHUBHBIM
CTaHIapTaM ¥ TEXHUYECKUM
YPOBHS JIOKyMEHTaM
periaMeHTaM
¢ 3HaeT OCHOBHBIE TIPUEMBI ¢ B npunnune ymeer e UactuyHo Brageer
OCYILIECTBIICHUS H3y4aThb IIPUEMBI NIpueMaMu
MEPBUYHOTO KOHTPOJIS OCYIIECTBIICHHS OCYIIECTBIICHHS
COOTBETCTBHSA MEPBUYHOTO KOHTPOJIS MIEPBUYHOTO KOHTPOIIS
pa3pabaThIBaeMbIX COOTBETCTBHSA COOTBETCTBUSA
YaoBJieTBOPUTEIBHO N
. MPOEKTOB M TEXHUYECKOH pa3pabaTbIBaeMbIX pa3pabaTbIBaeMbIX
(MoporoBkIii ypoBeHb) N
JIOKyMEHTAIN MPOEKTOB M TEXHUYECKOH MIPOEKTOB U
HAalMOHAIBHBIM JIOKyMEHTAIIN TEXHUYECKOH
MEKTyHapOIHBIM HOPMAaTHBHBIM JIOKyMEHTAIIH
CTaHaapTaM U TCXHUYCCKUM JOKYMCHTaM pas3jindHOro HOpPMAaTUBHBIM
perimaMeHTaMm YpOBHA JIOKYMEHTaM

3 ®opMBbI KOHTPOJISA YCBOSHHSI MATEPHAJIA TUCHUTIMHBI M (OPMHUPOBAHUS KOMIETEHIUA

Jlnst KOHTpOJISL yCBOGHHS Marepuaja JUCHHUIUIMHBI 1 (GOPMHPOBAHUS KOMIIETEHIMI HCIONB3YIOTCS KCIpecc-
OIpOC Ha JICKIUAX W MNPAKTUYCCKUX 3aHATUAX, na60paTopHLIe 3aJlaHusl, AOMAIIHUE 3alaHusd 110 MNPAKTUYCCKUM
3aHATHAM, KypcOBOE MPOCKTUPOBAHKE W WHBIC MaTepHalibl, HEOOXOIMMBIE ISl OLEHKH 3HAHWH, YMECHHH, HAaBBIKOB H
(uM) omblTa JAESTETBHOCTH, XapaKTepPU3YIOLIMX OdTanbl (OPMHUPOBAHMS KOMIIETCHLMH B MPOLECCE OCBOCHUS
00pa3zoBaTeIbHON IPOTPaMMBI.

4 MeTtoandecKkue MaTepHaJIbl

Jlns obecriedeHrs mporecca 00y4YeHHUs, MOJTOTOBKH K JJa0OpaTOPHBIM 3aHSATHSAM U CaMOCTOSTEIBHON paboThI
HCTIONB3YIOTCA METOIUYECKUE MaTepHalIbl, ONPEACIISIONINE MPOLEAYPhI OlIECHUBAaHHUS 3HAHWN, YMEHUI, HABBIKOB U (WJIN)
OTIbITA JACATEIBHOCTHU, XaPAKTEPU3YIOLIHUX ITAMbl (JOPMHUPOBAHUS KOMIIETCHIINI, B CIICAYIOIIEM COCTABE.

4.1. OcHoBHas JuTepaTypa

1. Ilymxkapes B.I1. YcrpoiictBa npuema 1 00paOOTKH CHTHAJIOB [DIEKTPOHHBIN pecypc]: YueOHoe mocobue. —
Tomck, Tomck. roc. yH-T cucreM ynpaBieHwss W pamnodnextpoHuku, 2012. — 201 c. (Pexum moctyna:
http://edu.tusur.ru/training/publications/1519).

4.2. JlonoJIHATEIbHASI JIUTEPaTypa

2. Onunmyk A.I'. u ap. Paguonpuemusie ycrpoiictBa: YueOHoe mocobue anst By3oB. — MuHnck.: HoBoe 3HaHme,

2006. - 240 c. (54 3k3.).

[Manmkos B.B. Pagnonpuemusie ycrpoicTra. - M.: Paauo u ¢Bs3b, 1984, — 392 ¢. (64 3k3.).

4. Tonosun O.B. Pagunonpuemubie yctpoiicTBa: YUeOHHMK Uil TEXHHKYMOB. - M.: 'opsiuas nuaus - Tenekow,
2004. - 384 c. (99 3k3.).

5. Byra H.H., ®ansko A.U., YucrsakoB H.U. Paanonpuemusie yctporicta. - M.: Paano u cBs3b, 1986. — 320 c.
(22 7k3.).

6. bob6por H.B. Paguonpuemusie yctpoiictsa. - M.: Dueprus, 1976. — 368 c. (18 3k3.).

w
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HasobinoB 10.T., Januy 10.C., Kykosckuit A.Il. u ap. Pagnonpuemusie ycrpoiictBa: YueOHoe mocodue s
By30B / ITox pex. A.IL. XXykosckoro. - M.: Beicras mkomna, 1989. - 344 ¢. (48 ak3.).

Yuctsaxkos HU., Cumopo B.M. Pamnonpuemnbie ycTpoiicTBa: YueObumk gns  BysoB/Ilox  pen.
H.W. Yucrskosa. - M.: Cesa3b, 1974. — 409 c. (36 3k3.).

AwmmnanrtoB U.H., AatoHoB-Antunos FO.H., Bacunses B.I1. u ap. Pagnonpuemusie yctpoiicTBa: YueOHUK ist
By30B / ITox pea. B.1. Cucdopoga. - M.: Coserckoe panuno, 1974. — 561 c. (14 3k3.).

MenuxoB C.B. Ananorosoe u udpoBoe paanosemianue [IIeKTpoHHBIN pecype]: YueOHoe nmocodue. U3znanue
Tpetue, ucnpasieHHoe. — Tomck: ToMcKHii Toc. YH-T CHCTEM yNpaBleHHUs U paanodnekTpoHuky, 2015. — 233 c.
(Pexxum noctyna: http://edu.tusur.ru/training/publications/5457).

Menuxos C.B. Ananorosoe u 1udpoBoe panuoBemanue: YdyeOHoe mocooue. — Tomck: ToMckuii roc. yH-T
CHCTEM YIpaBIICHUs U paanodnekTpoHuku, 2002. — 251 c. (80 3k3.).

4.3 Y4eOHO-MeTOIUYECKHE MOCOOUSI VISl MPAKTHYECKHUX 3aHATHIA
U CAMOCTOSITeJIbHOW PadoThl IPH NOATOTOBKE K HUM

Menuxos C.B., Ilymkapes B.Il., Sxymesuu I'"H. Pannonpuemnsie ycTpoiicTBa [DIeKTpOHHBIH pecypc].
COopHuk 3agay u ynpaxxHeHuil. — Tomck: TOMCKHIA TOC. YH-T CUCTEM YIPaBJICHUS U paguodieKTpoHuku. 2015.
—94 c. (80 3k3.). (Pexxum mocrtyma: http://edu.tusur.ru/training/publications/4939).

Memuxos C.B., Ilymkapes B.Il., fAxymesuu I'H. Pamuonpuemnrsie yctpoiictea. COopHHK 3amad U
ynpakHeHui: YueOHoe Meromuueckoe mocobue. — Tomck: ToMCKHi roc. yH-T CHCTEM YIpaBIICHHS H
pamuosnexktponuku. 2011. — 93 c. (80 3k3.).

Konorpusos B.A., Menuxos C.B. CamoctosiTensHass paboTa CTyOeHTa TpHd H3YYCHHH TUCITUILTHH
MaTeMaTHYECKO-€CTECTBEHHOHAYYHOT0, 00mIenpodeccuoOHAIbHOTO  (TIPOPECCHOHAILHOTO),  CIEIUAILHOTO
LIUKIOB [DNEKTPOHHBIH pecypc]: YdeOHO-MeToandeckoe MocoOre MO CcaMOCTOSTENbHON pabore. — Tomck:
Tomckmit roc. yH-T cCHCTeM ympaBleHHsS U paguosnekrponnkn, 2012. — 9c. (Pexum poctyna:
http://edu.tusur.ru/training/publications/1845).

4.4 YyeGHO-MeTOAMYECKHE NOCOOHS 1151 JIA0OPATOPHBIX 3aHATHI
H CAaMOCTOATEIBHOI PafoTHI NPH MOATOTOBKE K HUM 1 HANMMCAHUA 0TYETOB

Memuxos C.B., Ilymkapes B.II., Xemnepckas C.I1. Paguonpuemnsie yctpoicTBa [DNEeKTpOHHEIN pecypc]:
VY4eOHOo-MeToAMYECKOe TIOCOOHME 10 JTA00PATOPHBIM 3aHITHSM W CaMOCTOSITENIBHON paboTe JUIsl CTYIEHTOB
PaaMOTEXHUYECKUX criequabHOCTEN. — ToMck, TOMCKHI roc. YH-T CUCTEM YIPABICHUS U PAJUO3JIEKTPOHUKH,
2012. — 74 c. (Pexxum noctyna: http://edu.tusur.ru/training/publications/2015).

[Mymkapes B.Il. HccnenoBanue xonebaTenpbHOrO KOHTYpa C DJJIEKTPOHHOH TMEPEeCcTPOHKON  HYacTOTHI
[DnekTpoHHBIN pecype]: YueOHO-MeTouuecKoe mocodue 1o 1adbopaTopHON paboTe B KOMIBIOTEPHOU cpelie
QUCS. — Tomck, ToMckuii TOC. YH-T CHUCTEM YyHpaBIeHHUS U paguodnekTpoHuku, 2012. — 25c. (Pexum
nocrymna: http://edu.tusur.ru/training/publications/1575).

ITymkapes B.II. MccnegoBanue auamna3oHHONM BXOAHOW ILENM MPU PA3JIMYHBIX CBA3SX C HEHACTPOECHHOM
aHTCHHON [DJIeKTPOHHBIM pecypc]: YueOHO-MeTomuYeckoe Imocodue 1o JjabopaTopHOi pabore B
koMmmetotepHOil cpene QUCS. — Tomck, ToMckuil roc. yH-T CHCTEM YIPABIICHUS U paAHO3IEKTPOHUKH, 2012. —
27 ¢. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1576).

[Tymkapes B.I1. HcciaenoBanue auama3soHHOTO CEJIEKTUBHOIO YCHIIUTENS PagUOYacTOTHl [DIEKTPOHHBIN
pecypc]: YueOHo-MeTonnueckoe nocodue no gadoparopHoi pabore B kommbiotepHoi cpeae QUCS. — Tomcek,
Tomckuit TOC. YH-T cHCTeM ymopaeleHUs W paauodnektponukn, 2012. — 24c. (Pexum npocryna:
http://edu.tusur.ru/training/publications/1574).

[Tymkapes B.I1. HccnemoBanue amMIUIMTYAHOTO JETEKTOpa [DIEKTPOHHBIN pecypc]: Yd4eOHO-METOMUIecKoe
nocobue o nadoparopHoi padote. — Tomck, TOMCKuIA TOC. YH-T CUCTEM YIPaBICHUS M PalUOIEKTPOHHKH,
2012. — 25 c. (Pexxum poctyna: http://edu.tusur.ru/training/publications/1622).

4.5 YyedHO-MeTOIMYeCKHE TOCOOUS /ISl KyPpCOBOI0 NPOEKTHPOBAHMSA

[Tymkapes B.I1. Pamnonpuemnsie ycTpoicTBa [DIIEKTpOHHBIH pecypc]: YdueOHOe mocoOue Mo KypCOBOMY
MPOeKTHPOBaHUI. — ToMmck: TOMCKHIA TOC. YH-T CUCTEM YIPAaBJICHUS U pajnodjiekTpoHuku, 2012. — 278 c.
(Pexxum noctyma: http://edu.tusur.ru/training/publications/1522).

[Tymxapes B.I1 YcrpoiictBa npuema u 006paboTKy cUrHaJIOB [DNEKTPOHHBINA pecype]: Y4eOHO-MeToIn4ecKoe
nocobue. — Tomck: ToMmckuii TOC. YH-T CHCTeM yrpaBieHUs u panuodnnektponuku, 2012. — 70 c. (Pexum
nocrtyna: http://edu.tusur.ru/training/publications/1515).
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Konecos A.H. IlpoektupoBanue paauonpreMHBIX YCTPOHCTB: Yd4eOHO-MeToauueckoe mocobue. — Tomck:
Tomckuii TOC. YH-T CUCTEM YIIpaBICHUS U pamnodiekTporuku, 2006. - 35 c¢. (60 3k3.).

MenuxoB C.B. UyBCTBUTEIBEHOCTh PATUONPHUEMHBIX YCTPOUCTB: YueOHOE MocoOMe sl JIEKIIMOHHBIX |
MPaKTUYeCKUX  3aHSATHH, KYpCOBOTO  MPOEKTHUPOBAaHUS,  CaMOCTOSTENIbHOM  pabOTBl  CTYAEHTOB
pannoTEeXHUYECKUX crenuanbHocTeld. M3manue BTOpoe, ucmnpaBieHHoe. — ToMmck: ToMcK. roc. yH-T cUCTEM
YIpaBICHUS u PaIMO3IEKTPOHUKH, 2015. — 99 c. (100 2K3.). (Pexxum JIOCTyTA:
http://edu.tusur.ru/training/publications/5109).

IMaBnos B.H. u ap. IIpoekTupoBaHue pajnoONpUEMHBIX YCTpOicTB: YueOHOe mocobue asst By3oB / Ilox pen.
A.IL. Cugepca. - M.: CoBerckoe paano, 1976. — 486 c. (148 3k3.).

Bobpos H.B. u np. Pacuer paguonpuemunkos: Yueonoe nocodue. - M.: Boeanznar, 1971. - 496 c. (131 3k3.).
lonybokoB A.Il. u nmp. [lpoekTHpoBaHKE PagHOIOKAIMOHHBIX MPHEMHBIX YCTPOMCTB: YueObHOE mocobue ais
BY30B. - M.: Beicmast mikona, 1984. — 336 c. (51 ak3.).

bankos H.B u np. Pagnonpuemusie ycrpoiictBa: CrpaBounoe nocobue / [Tox pea. JI.I'. bapynuna. - M.: Panuo
U CBsI3b, 1984. — 272 c. (22 3K3.).

benkna M.K. u np. CrpaBo4HHK 1O y49eOHOMY NPOEKTHPOBAHHIO TNPHUEMHO-YCHIIUTEIBHBIX YCTPOWCTB:
CrpaBounuk / ITox pen. M.K. benkuna. - Kues: Buma mkoma, 1982. — 448 c. (4 3k3.).

BorpanoBnu b.M. u gp. IIpoekTupoBaHue »>IEMEHTOB paIWONPHUEMHBIX YCTPOHCTB (yNpaBIisieMbIX
AJICKTPOHHBIX aTTCHI0OATOPOB): YdeOHoe mocoOue mns By3oB / Ilom pen. b.M. BormanoBuua. - MuHCK:
Brmmitmas mikosa, 1979. — 192 c¢. (9 aks.).

Crogep Y.A. IIpoekTupoBanre TPaH3UCTOPHBIX PaAMOBEIIATEIBHBIX H TEICBU3MOHHBIX IPUEMHUKOB: HayuHoe
n3nanue / [lep. E.H. U3tomoBa. — M.: Dueprus, 1971. — 255 ¢. (31 3k3.).

Tl'opmenes B.Jl., Kpacnouserosa 3.I'., ®enopueB b.®. OCHOBBI NPOEKTUPOBAHUS PATUONPUEMHHUKOB. - JL.:
Oueprus, 1977. — 384 c. (50 3k3.).

[epuos C.B., lllynkoit K.A. Bxoanble 1ienu paguonpueMHUKoB. — M.: DHeprus, 1973. — 256 c. (68 3k3.).
My3sbika 3.H. u np. Pacuer BRICOKOYaCTOTHBIX KACKaJOB PAAUONPUEMHBIX YCTPOUCTB Ha TpaH3UCTOpax. — M.:
Oueprus, 1975. — 160 c. (14 3k3.).

Kamuxman C.I'., JleBun SI.M. OcCHOBBI TEOpUHM M pacyera paJHOBEIIATEIbHBIX INPUEMHHUKOB Ha
MOJTYTIPOBOJHUKOBBIX npuOopax. — M.: Ces3b, 1969. — 480 c. (39 ok3.).

Exnmon B.Jl., [laBnoB K.M. IlpoektnpoBaHne pamgnonpuUEeMHBIX yCTPOWUCTB: YdeOHOe mocodme st
TeXHUKYMOB. — M.: CBs3b, 1970. — 504 c. (17 3k3.).

Bbpunnuantos J[.I1. Pacuer 1 KOHCTpyHpoBaHHE MOPTATUBHBIX TPAH3UCTOPHBIX TENEeBU30pOB. — M.: CBsi3b,
1971. — 312 c. (4 2K3.).

Kmua C.M. IlpoektnpoBanne CBY ycTpolCTB pannolOKalMOHHBIX NpHeMHUKOB. — M.: CoBeTckoe paamo,
1973. — 320 c. (46 3k3.).

®pankun C.JI. OCHOBBI TEOPHH U pacueTa pajroJIOKAllMOHHBIX IPUEMHHUKOB. — M.: MammuHocTpoenue, 1969.
—199 c. (9 7k3.).

[MonsikoB B.T. Pamnomnto0urensm o TeXHUKE IPIMOTo npeodpazoBanus. — M.: [latpuor, 1990. - 264 c. (6 3k3.).
[Monsikos B.T. Paguoseniarensasie UM npuemHuku ¢ Gpa3oBoii aBTonoactpoiikoi. — M.: Paguo u cesa3p, 1983.
—96 c. (5 3x3.).

Barun FO.B., JIsmenko A.I'. YacTOTHBIN AMCKPUMUHATOP PAAMONPUEMHBIX YCTpoUCTB. — M.: CBsizp, 1971, —
47 c. (5 3k3.).

XKomumickuit M.  u  ap. Ludpossie  paamonpuemusie  cuctembl:  CnpaBounuk / [Ton — pen.
M.N. Xomsumickoro. — M.: Pagno u cBsa3p, 1990. — 208 c. (20 3k3.).

Kamuxwman C.I'., lextman b.W. LudpoBas cxeMoTexHWKa B paJHOBENIATENbHBIX NpHEMHHKax: HaydHo-
nomynsipHas mureparypa. — M.: Pagno u cBs3b, 1982. — 104 c. (4 3k3.).

4.6 KoHTpoJbHBIe BONPOCHI ISl IPOBEPKH 3HAHUI M0 AUCHUILIIHHE,
BXO/JsIIHeE B IK3aMEHANMOHHBIE OHJIEThI

HasnaueHne ¥ OCHOBHBIC XapaKTEPUCTHKH paguonpHeMHBIX ycTpoictB (PY). CrpykrypHbie cxemsl PV, nx
JOCTOMHCTBA M HENOCTaTKU (NETEKTOPHBIM INPHEMHHK, MPSIMOrO YCUIEHHs, CYNEpPreTepojuH, IpsIMOro
peoOpa3oBaHys, peTeHePaTUBHBIH, CBEpXpEreHePaTHBHBII).

. OKBUBAJICHTHbBIC CXCEMBbI, IapaMCETpbl U CBOMCTBA OTKPBITbIX HCHACTPOCHHBIX W HACTPOCHHBIX IMPUEMHBIX aHTCHH,

PaMOYHBIX U (PEePPUTOBBIX IPUEMHBIX aHTCHH.

Hasnauenue Bxonuoit nienm (BIl) PY. Tpebosanus ko BI[ PY. Cxemsr BI] ¢ HenactpoenHoit antennoit. Cxemsr BI] ¢
HAaCTPOCHHOW aHTeHHOW. OneKTpoHHas mepecTpoiika BILI, cxembl, ycmoBus mIsi BBIOOpa AIIEMEHTOB CXEM.
Ocob6ennoctu BII npuemuunkos quamazonos YBY u CBUY.
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4. BIl ¢ eMKOCTHO# CBS3BIO C HEHACTPOCHHOH aHTeHHOH. Koadduiument nuamaszona. l3mMeHeHHWe pe30HAHCHOTO
K03 dUIMEeHTa Tepeaun Mpy NepecTpoiike. BriOop Bemu4nHbI eMKOCTH CBsI3H. M30upaTensHOCTh. JJocTOMHCTBA 1
HEJO0CTaTKHU.

5. BIl ¢ MHAOYKTHBHOI CBA3bI0 C HEHAaCTPOCHHOW aHTEHHOH. PeXHMMBI «yKOpDOUEHHOM AHTEHHBD U «YAJIMHEHHOM
anTeHHb». Koaddurmenr nuanazona. M3MeHeHHe pe30HaHCHOTO Kod(pQHIMEHTa Nepeqayd INpH IepecTpoiKe.
Br16op BenmmunHbI cBsi3u aHTeHHBI co BLI. M30upaTensHOCTh. JI0CTOMHCTBA M HETOCTATKH.

6. BIIl ¢ koOMOMHUPOBAHHOM CBSI3BIO C HEHACTPOCHHOW aHTeHHOH. KoaddurmenT nuanaszona. Mi3aMeHeHHEe pE30HAHCHOTO
ko3(duimenTa nepenaunm npu nepectpoiike. BbpiOop BenuuuHBI CBs3M aHTeHHbl co BIl. 30upaTenbHOCTS.
JlocTomHCTBA M HETOCTATKH.

7. BL| ¢ marauTHOW aHTeHHOW. Koadduiment nuamazoHa. BbiOop BENTMYMHBI CBA3M AHTEHHBI C IOCIEAYIOMINM
KackaJioM. V3MeHeHne pe3oHaHCHOTO Ko3((HUIMeHTa Iepeiadn IpH repectpoiike. M3ouparensHocTs. JlocTonHCTBA
U HEI0CTaTKH.

8. BII mpu HacTpoeHHOH aHTeHHE. Y cnoBusl cornacoBanus BII ¢ anrennoi. [TapameTp cornacoBanus. KoaddumueHTs
nepenayu Bl o HanpspkeHUIo U 1o MOITHOCTH. M30UpaTebHOCTb.

9. HasnaueHue ® OCHOBHBIC TIOKazareiaw ycunutens paawodactotel (YPY). Cxema mnepecrpauBaemoro YPY,
Ha3Ha4YCHUE JJIEMEHTOB. DJIEKTpOHHAs TepecTpoiika YPY. M3MmeHeHue pe3oHaHCHOTO KO3 UIMEeHTa Mepeadn Mpu
nepectpoiike. M36uparenbHOCTb. OUIBTPhI THIA «ABIPKaY, «IIPOOKay, UX Ha3HAUCHHUE.

10. HenepectpanBaemsiii YPU B pexxnme coriacoBaHus ¢ Harpy3koi. ¥YcioBus cornacoBanus. [lapameTp corilacoBaHus.
KoaddunueHTs! iepeauu mo HanpspkeHUIO U 110 MOIITHOCTH. M30HpaTebHOCTb.

11.TTapa3uTHble 00paTHBIE cBA3U B YPUY, Mephl M0 YMEHBIIEHHUIO UX BIUSHUSA. Y CIOBUS Iepexoia pe3oHaHcHoro YPY B
PEXUM TeHepaluy NapasuTHBIX KojeOaHui. Y cToiuuBelil ko3 duiuenT ycunenus YPY npu aelicTBuu BHYTpeHHEH
oOpatHo¥ cBs3u. HelTpanmuzamnus BHyTpeHHeH 00paTHO#t cBsi3n B YPU.

12. AmruintynHas  (konebaTenbHas) XapaKTepUCTHKA pE30HAHCHOro Kackana. Vckaxkenue Qopmbl orudaroment
aMIUTUTYJHO-MOAYyIMpoBaHHOro curHana (AM-curnama) B YPU. Koadduuument rapmonux. Mepbsl ans ero
YMEHbLIEHUS.

13.bnokupoBanue (3abutme) curHaia B YPU. IlepekpectHbie wuckaxeHws B YPU. Bsanmuas Momynsmms
(uaTepmonynsaus) B YPY. Bropuunast momyssiust B YPU. Mepsl U1 X YMEHBIIECHUS.

14. Ha3naueHue, MecTO B IPUEMHHUKE, COCTaB M MOKa3aTesu npeodpazoatelis yacTothl (ITH). Cxemsr ITY, HazHaueHUE
3JIEMEHTOB.

15.CnexTpanbHbIi  COCTaB BBIXOJAHOTO TOKa oOfHOHampaeileHHoro cmecutens (CM), aMIUIMTYIOsl  TOKOB
KOMOMHALMOHHBIX 4acTOT. KpyTusHa npeobpa3oBaHus.

16.YacroTHass XapaKTepHUCTHKa M KaHajdbl ToOOYHOro npueMa JwmHeiiHoro ITY. Mepbl 1o WX OCIa0JIeHHUIO.
IIpeoOpazoBaHne yacTOTHI C HHBEpCHEH U 63 HHBEPCHHU CIIEKTPA.

17.Kanains! no6ouHoro npuema HenuHerHoro ITH. Mepsl o ux ocnabiaennto. OcoOeHHOCTh KaHaga MOOOYHOTO NpueMa
¢ gacroroi (fc+fp / 2).

18.Uckaxxenus ¢opmbel orubaromeit AM-curnana, OjgokupoBaHue (3a0MTHE), NMEPEKPECTHHIE HCKAKEHHS, B3aUMHAs
MOYJISIIUS (MHTEPMOYJISILINS ), BTOpUYHAst Moay iy B [TU. Mepsl 1o ux ocnabieHuto.

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

20.Be1bop pexuma pabotel cmecutens (CM) mpu nmHeitHo-momanoit BAX. Bribop pexuma pabotsr CM mpu
kBagpatnyHoii BAX.

21.TpeGoBanusi k rerepoauHaM TpueMHHKOB. CrocoObl oOecreueHuss CTaOMJIBHOCTH YacTOTHl T'eTEPOIHMHA.
IlepecTpanBaemble CHHTE3aTOPHI YACTOT.

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

23.Bpi00p MPOMEKYTOYHOH YacTOTHI CYNEPreTepOJMHA, WMCXOAS W3 YCIOBUH oOecrieueHUs M30UpaTEIbHOCTEH 110
3epKaIbHOMY M COCETHUM KaHaJIaM.

24.Y cnoBus, NPUBOAAIINE K HEOOXOAUMOCTH JBOMHOTO MPEe0Opa3oBaHMs YacTOTHl B CYNEpPreTepOAMHHOM MIPUEMHUKE.
CTpykTypHas cxema IpHEMHHKa C JABOWHBIM IpeoOpa3oBaHreM HacToThl. Hambosee omacHble KaHaibl TOOOYHOTO
IpreMa CynepreTepoIHa ¢ ABOHHBIM IPe0Opa30BaHUEM YaCTOTHI.

25.Haznauenwue, moKa3aTelH, CXeMBl yCrnTesel npomMexxyTognoi yactotsl (YIIU). Cxema u cBoiictBa YITU-1 (YIIY ¢
OJJMHOYHBIMHM HAaCTPOSHHBIMH B pe30HaHC KoHTypamu). Koaddumment npsmoyronsHocTi. OyHKIMA pacuImpeHus
nosiockl. GUKTUBHOE e€AMHUYHOE ycuieHue. OyHKUMA YCWIEHUS. YCUIUTENbHbIE CBOMCTBa m-kKackagHoro YITY-1
MIPY Pa3IMYHBIX BETHYHMHAX (PUKTHBHOTO CIMHUYHOTO YCUIICHUS.

26.CxeMbl B CpaBHHUTEINIFHBIE CBOKCTBA MO M30upaTensHoCcTH U yermneHuo YITU-1, VITY-2, YITU-3, VIIY-4.

27.CTpyKTypHBIE CXEMBI MPUEMHHUKOB C (HIBTPaMHU COCPEAOTOUEHHOH m3bupatenpHOocTH (cenekimm) OCU (DCC).
®CH na ocHoBe LC-anemenroB. Dnexkrpomexannueckue PCU. IIse3oxepamuueckue @CU. Kpapuessie ®CH. ITAB-
¢ueTpeL. 1X cBOMICTBA.

28.Ha3Hauenwne, noka3aTelll aMIDIUTYIHBIX 1eTeKTopoB (AJl), ocHOBHBIE cxeMbl A/l Ha IOIYIPOBOJHUKOBBIX JHOIAaX
(mocnenoBarenbHbit AJl, mapamtensHbiii AL, AJl ¢ yaIBOeHHEM BBIXOJHOTO HampspkeHus). [lapaMeTpbl JHOAHOTO
AJl B pexxuMe cnaObIX CUTHANOB (B KBAJAPATUYHOM PEXXUME PaOOTHI).

29.YcnoBus miasi obecriedeH sl JIMHEHHOro pekuma paboTel auomHoro A/l Vpasuenue AJl. Yrom oTcedku u ero
Haxoxxaenue. Koapduuuent nepenaun nuneitnoro A/l
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30.BxogHoe compoTtuBieHHME IHOAHBIX AJl (IOCIENOBaTENBHOTr0, MApaJUICIBHOIO, C YABOSCHHEM BBIXOIHOTO
Hanpspkenust). Koadduuent punprpanmnu AJl. Criocobsl yBenndeHus ko3pduinmenTa GpuibTpammm.

31.JIuneliHple MCKaKEHUS CUTHATIA MOJTYJISIIIMKA B TUOJHOM JinHEHHOM AJl. YcitoBus st o0ecriedeHus uX JIOMyCTUMOTO
YpOBHSL.

32.Henuneiinple wuckakeHus orubaromeid AM-curnama B amogHoM AJ] 3a cuer HemuHeiiHoctn BAX guona.
HenuHelinble uckaxkeHus orubaromeii AM-curnanra 3a cdeT WHEPIUOHHOCTH HArpy3KH (MCKOKEHUS BUIA «ITHJIAY).
Henuneiinple uckaxkenuss AM-curtana B auogHoM A/l 3a cuer mepexonHoW nenu (MCKaKeHUsl BUIA «OTCEUKay).
YcnoBus nis obecrieueHus: OTCYTCTBUS HEJTMHEWHBIX HCKAXKEHU.

33.CxemMa u CBOMCTBA reTEPOAMHHOTO JETEKTOPA.

34.Cxema u cBoiicTBa HebamaHcHOTO (ha3oBoro (cHHXpOHHOTO0) AetekTopa (P/J]). Cxema u coiicTBa Oamancuoro O/I.

35.Cxema, TpHHIUN PabOTHI, JOCTOMHCTBA M HEJOCTATKA HEOATAHCHOTO M OaJaHCHOTO YacTOTHO-aMIDIMTYIHBIX
4acTOTHBIX AeTekTopos (U/I).

36.TIpuHnunuaipbHas cxema, IPUHIMIT PabOThl, JOCTOMHCTBA M HEJIOCTATKH HEOaJaHCHOTO M OalaHCHOTO YacTOTHO-
¢azossix U/I.

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

38.Peakus UJ] mHa rapmonnveckyro nomexy. Peaknus YJl Ha duykryanmonHyro nmomexy. [IpembickakeHus cuTHaIa
MOJYJISLUU B NepeAaTuiKe Npu 4acToTHON moxyisauuu (UM) u ux uens. KomneHcanus npeaplCKaXeHUH CUrHaia
MOJYJISILIUU B IPHEMHHUKE.

39. Umnynbchbiii getekrop (M/1). Bpems ycraHoBiieHUs ¥ BpeMsl cliafia MepexoqHON XapaKTepUCTHUKH.

40.TTuxoBsrit nerexrop (I1J]). YcaoBue MUKoBOro pexumMa paboThL.

41.HazHaveHue, CTPYKTYpHAs CXeMa U IPUHIMI PadOThl aCTATUYECKOW CHCTEMBI aBTOMAaTHYECKOM MOACTPOMKN YaCTOTHI
rerepoauna (AITUIY) cymeprerepomunHOro mnprHeMmHHUKa. TpeboBanus Kk Omokam cuctembl AITUI. Ycnosus, mpu
KOTOPBIX BO3HHMKaeT HeoOxoaumocTh nmpumeneHus YIIT B nemu oOpatnoit cBszu cuctemsl AITUIT. Koaddurment
aBTononacTpoiiku. [lonoca ynep:xaHus, mojoca 3axsara.

42.HaznaueHnue u cTpykTypHas cxema PY ¢ cucremamu APY «Hazana»: npoctras APY, 3amepxxannas APY, ycuieHHas
APY. TpebOoBanms k Oyokam cucteMbl APY. Uwncio KackaJoB TpPUEMHHKA, KOTOPBIE HEOOXOIHUMO OXBATHTh
cucreMoii APY. YcnoBusi, mpu KOTOPBIX BO3HHMKAE€T HEOOXOAMMOCTb MPUMEHEHHs YCHIUTENs MOCTOSHHOTO TOKa
(VIIT) B menu oOpaTHO¥ cBsI3U cucTeMbl APY.

43.TToMexu ¥ IIyMbI pa3IMYHBIX YaCTOTHBIX JHAIa30HOB (aTMoc(hepHble, HHIYCTpUAIbHbBIC, KocMuieckue). [laccuBHbIe
nomexu. lllymoBasg mojoca 4YacTOTHO-M30HMpaTeNbHOW cucTeMbl. HoMWHambHAs MOIIHOCTH TEIJIOBOTO IIIyMa.
Kosddunuent myma u I1mymoBas TeMmIepaTypa YeThIpexmoitocHuka. Kosd¢uiueHT miyma NacCHBHOM IEMH.
LllymoBas TemIiepaTypa nprueMHOi aHTeHHBL. OTHOCHTENBHAS ITyMOBAs TEMIIEPATypa IPUEMHON aHTCHHEL.

44.0OueHka 9yBCTBUTEIBHOCTH PAIUONPUEMHOTO YCTPOMCTBA C HACTPOCHHOW aHTeHHOUN. PaKTOPHI, OT KOTOPHIX 3aBUCUT
YYBCTBUTCIIbHOCTh ITPUEMHHKA. Bo3MmoskHBIE IIYTU MOBBIIICHUA YYBCTBUTCIILHOCTH.

45.1lucdpoBast OEMOMYNANUS ITyTEM BBIACICHUS KOMIUICKCHOH aMIUIUTYOBl CHTHANA IIPOMEKYTOYHOM YacTOTHI
KBaJIpaTypHBIM MTPeoOpa3oBaHUEM.

4.7 TunoBble 3a1a4U VISl IPAKTUYECKHUX 3aHATHI
(MOJIHBIA KOMILIEKT 32124 /15 MPaKTHYEeCKUX 3aHATHIi cm. B [12, 13])

1. Haiigute u ucnpaBbTe TpU OMMOKU B cxeme BxojaHoU 1enu (BLl) ¢ snekTpoHHOM mepecTpoiKoi W MHIYKTHBHOM
CBS3BIO C aHTEHHOMW, paboTaromell OT HEHACTPOSHHOW AaHTCHHBI B PEXKUME Y/UIMHEHHs. Paccuurtaiite BeTHUYMHY
OTHOIIICHUSI PE30HAHCHBIX Ko3(QQuimeHToB mepenaun Bll Ha BepxHed W HWKHEH dYacToTax HACTPOHKH

(n=K,(f, )/ K (f,0n)), ecm: f . =500xly ; f, . ., =1500xlYy ; pesonaHcHas dYacToTa AHTCHHOW LN

(0]
f, =200« Yy ; no6porHOCTH KOHTYpa BII nipu mepectpoiike ocTaeTcest IOCTOSHHOIA.

omax omin omin
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2. HaiiguTe u ucnpaBbTe BE OIMUOKU B cxeMme mpeceiekropa. Ompesenure moiocy NpOMyCKaHUs MPecesieKTopa mo
yposaio d =0,7 , ecim: yacrora HacTpoiiku BxoaHoi uenu (BL) f, =80 M7y ; n3buparenbHOCTb 110 3epKAITBHOMY

xanainy o, = 2005 ; npomexyrounas yactota cyneprerepoquna f, =10MIy ; f > f, .

3. HaiimuTe 1 ucnpaBbTe BE OMUOKH B cxeMe npeodpazosatens yacToTsl (ITH). Onpenenure moisipHOCTh ¥ BETUIHHY

HaTpSDKEHUS CMelleHus E aMIUIUTYly CHHYCOHIAIBHOTO HampspkeHus rerepoxmHa U, 10 momydeHHs

cm 2

MaKCHMaJIbHOTO 3HA4YCHHS pPe30HAHCHOrO Koddduumenra mnepegaun ITY, MakCHMalbHBIN PE30HAHCHBIN

kodpunueHnt mnepemaun I1Y, ecnm: BombTammepHas Xapaktepuctrka (BAX) moseBoro TpaH3uMCTOpa TIpH
2

—2B<E<0B ammnpokcumupyercsi Boipaxennem |[mA]=2-(2+E[B])°; pe3oHaHCHOE 3KBHBAJIEHTHOE

conpoTusieHue HarpyzougHoro kourypa IT4 R, =10xOm; xoapduuuent tpanchopmaunu 7pl pasen eauuHune;

moOouHbIe KaHais! preMa [1Y depes BrICIIE rapMOHUKH T€TEPOIMHHOTO BO3ICHCTBUS JOIDKHEI OTCYTCTBOBATD.
u

Bhix

Eu oz —
R1 ki
USX (=
=~ 9 i
T

4. Haiigute u WcnpaBbTe IBE OMMOKH B CXEME JIMHEHHOTO ITOCIEAOBATENHHOTO aMIUIUTYIHOTO aeTekropa (A]l).
Omnpenenute yactoty Moxyssiunu ucrounuka OJIC (£ ), mpu KOTOPOH MCKaXKEHHSI U3-32 HHEPIIMOHHOCTH HArPy3KH

nerextopa (R1,C3 ) u u3-3a pasmenurensHoii nenu (C4,R2 ) BO3HUKAIOT MPH OJHOM M TOM K€ KO3 PHIIHEHTE
Moaynsiuuu curHana, eciin: R1=10xk0Om ; R2=40kOm ; C3=500nd .

'qE UBX v U Bhlx
4
£ S [
o1 [ = |
ol R1 Rz

Ly ) Clca ICS

5. Omnpenenure pe3yibTHPYIOINA KOA(QGHULIUEHT LIyMa CBSI3HOTO CYIEPreTepOIMHHOTO NMpHEeMHUKa AM-curHaia,
ecu ko3(purments! myma npecenekropa (IIPC), npeobpazosarens gactots! (ITH), ycunurens npomMeKyTOIHOIM
gactothl (YIIY) cooTBeTcTBEHHO paBHBI 30K, 60K, 305 , a ux KodhQUIMEHTH YCHICHHS COOTBETCTBEHHO

1005, 605, 10005 . Onpenenurte OTHOLICHHE CUTHAN/IIYM Y, Ha BBIXOJE NPUEMHHKA IIPU CPEIHEH BEMUMHE

HHIEKCA MOIYJISIINH ( Mg, = 0,3 ), eciu OTHOIICHNE CUTHAJ/IIYM Ha BXoze npueMHnka v, =3005 .

y Ny =30F N,=035 MNi=23238
P

I [ n | [ vy | [[]
Voex = 0a8 npc H nH H ym | Fex dem Iil?rsbaxdsmlﬂl Verax

k=7{0aF k=8aF k=7004F
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4.8 TumoBble TeMBbI KYPCOBOI'0 MPOEKTHPOBAHNUSA

[IpuemMHUK COTOBOM PaIMOCBSI3H.
[IpuemMHUK MEWHKUHTOBOM PaMOCBS3H.
IIpyeMHUK CIIyTHUKOBOM pagHOCBS3U.
IIpyeMHUK CITlyTHUKOBOTO PaJUOBELIAHNS.
[IpyeMHUK CIIyTHMKOBOIO TeJIEBEIaHusl.
IIpueMHUK paguOpeNIeiHON CBA3N.
IIpueMHUK paguOIOKALMOHHBIN.
[IpuemHuk paanoBenIaTeNbHbIN.
[IpueMHUK TeneBU3NOHHBIN.
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