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 ITIPOTPAMMA YYEBHOM JUCITATLIAHBI
«PaguonpueMHble YCTPOMCTBA CUCTEM PATHOCBA3ZU U PAAUOAOCTYIIAY
YpoBeHb 0CHOBHOI 00pa30BaTeIbHOM IPOrPAMMBI . aKademMuuecKuil daxaiaspuam

HanpagyieHue MoAroTOBKM:
11.03.02 — «MupoxommynukayuoHHvle MEXHONOZUU U CUCHEMDBL CEA3UN»

poduan: Cucmemst paduoceaszu u paouooocmyna

®opma o0yueHMsA: OuHAA

daxyabrer: PT® (padouomexnuueckuii)

[Ipodunupyromas u Beinyckawomas kagenpa: TOP (menekommynukayuili u 0CHO8 paduomexHuKu)
O6ecneunBawmas kapeapa: PTC (paduomexnuueckux cucmem)

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

Pacnpenenenne padouero BpeMeHu

© ~ =

= = = =

Ne Buae! yue6Hoii paboThI g g § £

= = I~ =

5 5 =

) ) =
1. Jlexuuu (JI) 32 32 yac.
2. JlaGopaTopusie padoTts! (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 uHTepaKkTUBHOH 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 3a4eTHBIX eTUHUIAX) 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

Jluer corjiacoBaHmii

PabGouass mporpamma coctaBieHa ¢ yderom TpeboBanuii dDenepambHOr0 TOCYIAPCTBEHHOTO
oOpasoBarenbHOro craHaapra Bbicmiero ooOpazoBanus (PI'OC BO) mo HampaBieHHIO 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. obecneunBaromnien kadenpoit PTC Memuxos C.B.

Pabouas mporpamMma cornacoBana ¢ (GakyiIbTeTOM, TPOGUIUPYIOIIEH U BhIMyCKaroIenh kadeapoit
HaIpaBJICHUS MMOATOTOBKH.

Jexan PTD [Tonosa K.IO.

3aB. npodrmpyromiei u BeiTyckaromiei kapeapoit TOP HemunoB A4
DKcnepT:

Houent xadenpsr PTC Konorpusos B.A.
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1. lean um 3agaym AUCHMIUINHBI «PagmonpueMHble YCTPOWCTBAa CHCTEM PATHOCBA3ZH W PATHOTOCTYNAY
(PYCPuPI)

[eny NUCIMITIMHBL: W3yYCHUE CTYJCHTAMH MPUHIMIIOB MOCTPOCHUS YCTPOWCTB MpuemMa U o0paboTKu
CUTHAJIOB C Pa3jMYHBIMUA BUJAMH MOJIYJISAIMH, PaOOTAIINX B PA3JIMYHBIX JUANAa30HAX JUTUH BOJH; (HU3UMYCCKUX
MPUHIIAIIOB Pa0OTHl W OCHOBHBIX CXEMHBIX pEIICHUH (YHKIMOHAJIBHBIX Y3JIOB TPUEMHUKA; OCOOCHHOCTEH
00paboOTKH B MPUEMHOM YCTPONUCTBE aHAJIOTOBBIX M UMITYJILCHBIX PaIHOCHTHAJIOB.

3a1aun TUCIMIUIMHBL OOYYCHHE CTYIEHTOB KOMIUIEKCHOMY TEXHHUYECKOMY MBINUICHHIO HA TPUMEpax
pa3zbopa TPUHIMIIOB TOCTPOEHUS W PabOTHl COBPEMEHHBIX YCTPOWCTB TpHeMa M 00pabOTKH paIlOCHTHAIIOB,
03HAKOMIICHHE CTYJCHTOB C MPUEMHHUKAMHU PA3JIMYHOTO THUMNA (CBSI3HBIX, B TOM YHCJIE UCIOJL3YEMbIX B CUCTEMaX
MOJIBMXKHOW CBSI3W; PAIMO- U TENICBEINATENHHBIX; PATHONIOKAIIMOHHBIX ); 03HAKOMJICHUE CTYJICHTOB CO CTaHAapTaMu
B 00JIACTH COBPEMEHHBIX PaJUONPHUEMHBIX YCTPOUCTB; (opMupoBaHue MPodHECCHOHATHHBIX KOMIICTCHIUH IO
HaIIpaBJICHUIO TOJITOTOBKH B COOTBETCTBHM ¢ TpeOoBaHMAMH «OCHOBHOH MpodheCcCHOHAIBHONH 00pa3oBaTeIbHON
nporpammsey (OITOIT).

2. Mecto nucuuniinnsl B cTpykType OIIOIT

Huctummuaa PYCPuPJl sBisercst 00s3aTenbHON JUCIHIDIMHON BapuaTUBHOW dacTw Oioka b1 ydueOHOTO
mwiana (b1.B.O/1.6) u ee m3y4eHne CTpOUTCS HAa OCHOBE 3HAHUS CTYJACHTAMH KOMIUIEKCA BOMPOCOB, U3YYCHHBIX B
JAUCHUIIIIMHAX: MaremaTuueckue METOAbI OIIMCAaHHs CHUT'HAJIOB, HpI/IKJIaILHI)Ie MaTEMATHYCCKUE METOAbI B
panuorexnuke; CratucTuyeckas TeopHss HH()OKOMMYHHKAIMOHHBIX CHCTEM; Teopusi DIeKTPUUECKUX IeTeH;
Obmas Teopust cBs3M; CXeMOTEXHUKA TEIEKOMMYHUKAIMOHHBIX ycTpoucTB; LludpoBas oOpaboTka CHUTHAJOB;
OJeKTpOMarHuTHeIE MOl M BOJIHBL, PacnpocTpaHeHHWEe paAMOBONIH W aHTEHHO-(PUIEpHBIE YCTPOWCTBA;
Pagunonepenaromue ycTpoiicTBa cructeM MOOMIIbHOH CBsi3H; PagroaBromaruka.

3HaHWA, TONyYEeHHBIE TpH m3y4eHHrn nuciuruiiael PYCPuPJl, momkHBI COCOOCTBOBATH OBJAICHUIO
MaTepuajaMyd  TOCIEAYIOIIMX  AMCLUUIUIMH:  MeTponorusi,  CTaHgapTH3auusi W cepTUUKauus B
WHPOKOMMYHHKALIUAX; ODJNEKTPONHUTAHHE YCTPOWCTB W CHUCTEM TeleKOMMyHHUKanui; CeTh CBS3HM M CHCTEMBI
koMMmyTanuy; CeTH W CUCTeMbl IUGPOBOM PpPATUOCBI3M M PAIAMOIOCTYyNa; PaJluOTEeXHUYECKHUE CHUCTEMBI
MOHHTOpUHTA; MonenupoBanue cucTeM OeclpoBOIHON cBs3w; Hampasisronie cpenbl; DIEeKTpOMarHWTHAs
COBMECTUMOCTD U YIIPABJICHUC PaJUOYACTOTHBIM CIICKTPOM.

Huctumuna PYCPuP/] sBnsercs omHON W3 BeAylMX B NMPO(ECCHOHATBLHOW IOJTOTOBKE CTYACHTOB-
0akajaBpoB — B HEH paccMaTpHBAIOTCS MPUHLMUIIBI PELICHUSI BOIPOCOB, KOTOPHIE BO3HUKAIOT Nepesa OakaiaBpamu
HanpasneHus moarotoBku 11.03.02 B mponiecce nx npodeccnoHaabHON AeITETHbHOCTH.

3. TpedoBaHus K pe3yJbTaTaM OCBOECHHA TUCHHUIIIHHBI

IIpouecc u3yvyeHns IMCHUIINHBLI HANTPaBJIeH Ha opMUpOBaHHe CJeIyIOIIMX KOMIeTeHMii:

TOTOBHOCTBIO K KOHTPOJIIO COOTBETCTBHSI pa3padaThIBAEMBIX TPOEKTOB M TEXHHYECKOW JOKYyMEHTAIUU
CTaHJapTaM, TEXHUYECKUM YCIOBHSM U JPYTUM HOpMaTHBHBIM jokymeHTam (MMK-12);

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

B pe3yabTaTte u3yueHusi IUCUMIUIMHBI CTYIEHT H0JIKEH:

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

00 MCKa)XEHHMSX HETNPEPHIBHBIX M TUCKPETHBIX CUTHAJIOB IMPH MPOXOXKACHUH PaTdOTpaKTa MPUEMHHKA, O
BUAAX TIIOMEX paguoNpHeMy M METOJaX IMOBBILEHUS MOMEXOYCTOHUMBOCTH MpuemMa uHpOpManuu, o0
0COOCHHOCTSX PaAHONPUEMHBIX YCTPOICTB Pa3IMdHOr0 Ha3HAYCHHUS.

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

pa3pabaTeiBaTh U OOOCHOBBIBATH COOTBETCTBYIOLIME TEXHUYECKOMY 3aJaHMI0O M COBPEMEHHOMY YPOBHIO
Pa3BUTHSL TEOPHH W TEXHUKU CTPYKTYPHBIE M NPHHIHIIMAIBHBIE CXEMBl PAaJUONPHEMHBIX Y3JI0B M YCTPOWMCTB C
YYETOM HMX MECTa B CHUCTEMax PaIHOCBS3M W PaJMOAOCTYIA, YCIOBUH MX JKCIUTyaTalluH, BKJIIOYas TpeOOBaHUS
9KOHOMHUKH, OXPaHbl TpyZa U OKPY>KaOILIEN CPeIbl, IprOHOMHUKHN M TEXHUYECKOHW ICTETUKH;

BBIOMpATh 3JEMEHTHYIO 0a3y C y4eToM TpeOOBaHWH MHHHMATIOPU3AIUH, HAJEKHOCTH, 3JIEKTPOMArHUTHOW
COBMECTUMOCTH, TEXHOJIOTUYHOCTH, PEMOHTONPUTOAHOCTH, YAOOCTBA OJKCIUTyaTalldkd W OSKOHOMHUYECKOU
3¢ (heKTUBHOCTH;
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OCYIHICCTBJIATh CXCMOTCXHHUYCCKOC TMMPOCKTUPOBAHUC paSpa6aTI>IBaeMI>IX paauonpruCMHBIX
YCTPOﬁCTB, BKJIFOYasg pacycT J3JIEMCHTOB INPUHIOUIIHAIBHBIX CXEM M TCXHHYCCKHUX HOKa3aTeHeﬁ, CTPEMSCh K HUX

TEXHHUKO-2KOHOMHUYECKOMH OIITUMUH3AIINU,

MMPpOBOJUTH HaTypHLIﬁ OKCIOCPUMEHT 110 HU3SMEPCHUIO OCHOBHBIX noKazaTejieii u XapaKTCPpUCTHUK

paauoONpUEMHUKOB U UX q)yHKHI/IOHa.]'H)HBIX Y3J10B.

Bnaoemv: nEpBUYHBIMU HABBIKAMHM HACTPOMKM W PETYJIHPOBKH PAJUONPUEMHON ammaparypbl IIpU

MMPOU3BOJACTBE, YCTAHOBKC U TEXHHUYCCKOM SKCILTyaTaluu.

4. O0beM TMCUHUILTHHBI U BUABI Y4eOHOI padoThI

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
JlabopatopHsie paboTts! (JIP) 16 16
ITpaxktuueckue 3austus (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, cocTaBjeHue 1 3al[UTa OTYETA 16 16
ITonroroska k 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 IMCIHUIIHHBI
5.1. Pa3pesnl AMCIUILIMH U BUABI 3aHATHI
g >
Sl gf|E8F|28F 24| 1. F|i%
Ne HaumenoBanue pazaena E“ Sl = E‘ g = ;" g | == 6 2 = g 2 s 2 dopmupyemble
n/m JTACTIATITAHBI 5 < 5 é* EB l% =] % 8 I b_f g 2 5 o KOMTIETCHIIUH
s | F'§ £ Ee | 2% = S| RS
= 2 8= 8= | &% + = =
= =
1 | Beenenue 2 1+ 0+ 0+0+0 3 IIK-12; I1K-14
=1
2 | Bxopaunsie ycTpoiictBa PY 4 8 6 2 1 2+8+3+0+10 | 44 | [IK-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 | Ilpeobpa3oBarenu yacToTel | 6 6 2 2 4+0+3+0+14 | 37 | [IK-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
panuocursaioB PY
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CucreMbl aBTOMaTHYECKOrO | 3 2 1
perynupoBanus PY

2+0+0+0+10
=12

18

IK-12; TIK-14

Pannonomexu n
4YyBCTBUTEIBHOCTb PY

2+0+3+4+10
=19

31

IK-12; TIK-14

Py

Hudposas nemoaynsmnus B 2 1 1

2+0+0+0+10
=12

16

IK-12; TIK-14

10

3akiroueHue

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.)

Ne
n/n

HaumenoBanue
paszena AUCIHUILINHBI

Copneprxanue paszena

Tpyno-
€MKOCTb,
qac.

dopmupyemsle
KOMIIETCHIIUH

1

Bsenenue

O0beM, coneprkaHue, BUABI 3aHATHH U POPMBI OTYETHOCTH 110
JUCLUTUIAHE.

Mecro paanonpueMHoro ycrpoiicta (PY) B pagrokanane
nepenayn HHPOPMAIHH.

OcobeHHOCTH ITpHUEMa paJnOCUTHAIIOB B CHCTEMAax
MOJIBUYKHOM PaIuOCBA3H.

O6o06mieHHas cTpykTypHast cxema PY. OcHOBHBIE
TEXHUYECKUE XapaKTEPUCTUKU PY: 4yBCTBUTEIBHOCTS;
n30MpaTeTbHOCTD; YACTOTHBIN AUana3oH paboThl (4aCTOTHHIN
mwiad PY); nuHeliHbIe U HENMHEWHBIE NCKAXKEHUS;
JUHAMUYECKUH THana30H 10 BXOJHOMY CUTHATY.
Knaccudukanms THIIOB ¥ CTPYKTYpHBIE cXeMbl PY:
JIETEKTOPHOI0; IPSMOTO YCUJICHUS; TeTePOIUHHOTO;
CYIEpreTepoANHHOTO; PSIMOTO NMPeo0pa30BaHMS;
pEreHepaTHBHOTO; CYIeppPETeHEPaTUBHOT0. DIeMEHTHas 6a3a
PaAuONpPHEMHBIX YCTPOUCTB.

2

IIK-12; TIK-14

Bxonnele ycTpoiicTBa

Py

OKBUBAJICHTHBIE CXEMbI M TTAPAMETPHI IIPUEMHBIX aHTCHH:
OTKPBITHIX HCHACTPOEHHBIX; OTKPBITHIX HACTPOCHHBIX;
PaMOYHBIX; (PEPPUTOBBIX (MATHUTHBIX).

[TapameTps! mapaneasHOro U MOCIeI0BaTEIHHOTO
konebarenbHbIX LC-KOHTYpOB.

Tpanchopmupyroire cBoiicTBa napaiieabHOr0 KOHTYpa.
W3menenne xapaxkrepuctuk LC-KOHTYPOB IpH nepecTpoiike.
Bxopmnsie nenu (BL) PY npu pazauyHbIX cBA34X ¢
HEHACTPOCHHOM aHTEHHOM: C EMKOCTHOM CBS3bIO; C
WHAYKTUBHOH CBSI3bI0; C KOMOMHUPOBaHHOM CBs3pi0. BI[ PY
IIPY HACTPOSHHOW aHTeHHe. YacToTHast N30MpaTeIbHOCTD
(pumpTpamms) BLI.

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

TIK-12; TIK-14

Ycunmuremmn

paanogactoTsl (YPY)

Py

Ha3nauenue, cxembl U1 OCHOBHBIE apaMeTpsl YPY.
Pexum cornacoBanus.

OcobenHoctu niepectpanBaeMbix Y PU.

YcroitunBocts YPU 1 cioco0BI OBBIIIEHNS YCTOWYHBOCTH.
YacToTHas n30MpaTesIbHOCTb.

JIuneiinbie uckaxxenus B YPY.

Henuneitabie nckaxenus B YPU: uckaxenus popmer AM-
CUrHasa; OJOKMpOBaHKME CUI'HANIA TIOMEXOil; MepeKpecTHbIE
HCKa)KEHUS; UHTEPMOAYIISILIMS; BTOPUYHAS MOJTYJISILUS.
CriocoObl MUHIMH3AIUU HETHHEHHBIX UCKAKCHUI.
OcobeHHOCTH TeXHUYECKOH peanu3anuy Y PY pasnudaabix
YaCTOTHBIX AnanazoHoB. Manomymsiue YPU.
Muxkpomunuatiopuzanus YPU ¢ ucnonbzoBaHuem
COBPEMEHHO 2JIEMEHTHOH 0a3bl.

TIK-12; TIK-14

IIpeobpaszoBarenn
gactotsl (IT4) PY

Hasnauenue, cocTtaB, cxeMbl 1 OCHOBHbIE nTapaMeTpsl IT4.
CriexTpanbHBIM COCTaB BEIXOAHOTO TOKA OJHOHATIPABICHHOTO
ITY. YacToTHas XapakTepuCTHKa UieanbHOro Junenoro 114,
KpyTH3HA IpeoOpa30BaHus, JOTIOTHUTEIIFHBIE KaHAIIBI
puema.

YacToTHas XapakTepucTuka HenuHenHoro I14.

TIK-12; TIK-14
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WurepdepenunonHbie cBUCTHI (POKYCHI TOMOTHUTEIBHBIX
kaHasnoB npuema [TH). Homorpammsl [uist onpeneneHus
(POKyCOB JJONOJIHUTENBHBIX KaHaI0B rpuema I14.
Henuneitnsie nckaxenus B [T4 mpu xBagpaTHUHON 1
JTMHEWHO-JIOMaHHOM BOJIbTaMIIepHOi xapakTepuctuke (BAX)
cmecurenst (CM), BO3MOKHOCTh HCKITIOUEHHUST HEKOTOPBIX
JOTIOJTHUTENBHBIX KaHaoB npuema I14.

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

CaoiicTBa OanaHcHBIX 1 OubanancHoro CM.

Br100p mpoMexkyTOYHOI YacTOTHI CyNepreTepoIMHHOTO
npueMHuKa. Heo0XoaumMocTh 1 0COOEHHOCTH ABOHHOTO
npeoOpa3oBaHuUs YaCTOTHI.

ComnpsikeHue HaCTPOEK IIpeceneKkTopa U reTepoaAnHa B
cyneprerepoiuHHoM PY.

Mertonp! yBenuuenus: u3buparensHoct PY no
JOTIOTHUTEIBHBIM KaHaIaM pueMa ((IIbTPEI-TIPOOKH,
(UITBTPHI-TBIPKH).

Yeunurenu
MIPOMEKYTOUHOH
gactoTsl (YITH) PY

Hasnadenue, 0cOOEHHOCTH CXEM M OCHOBHBIE ITapaMETPBI
YII4.

VIIY ¢ pacmpenencHHo# n30upaTensHOCThI0. KoaddummeHT
MIPSMOYTONBHOCTH, (PYHKINS pacIIMpEHHs! MOIOCH], (QYHKIHS
yemnenus ana YITU-1, YITU-2, VITY-3, YIIY-4. CpaBHeHUE
CBOMCTB 110 M30uparenbHOCTH 1 ycuiieHnto Y ITY pa3ubix
THUIIOB.

VIIY ¢ cocpenoToueHHOH U30UPaTENBbHOCTHIO.
Oco0OeHHOCTH yCUIIEHUS PaJJUOUMITYJILCHOTO CUTHAJIA.
IIepexonnblie xapakrepuctuku YIIY pasnuuHbiX TUIIOB.
OcobeHHoCTH MEKpOMUHHATIOpu3amn Y [14.

TIK-12; TIK-14

JetexTopsl
(memoynsITOpHI)
paauocursanos PY

JvonHbIe aMIITUTYAHBIE IeTeKTOpHI (A/l, mocienoBaTebHbIH
1 TIapauIeTbHbIH ), CXeMBI, IPUHLINT EHCTBHS, TTApaMeTpHI.
KBagpaTtudHoe neTeKTHpOBaHUE, €0 HEIOCTATKH.

JluneiiHOE nEeTEeKTUPOBAHUE.

JluHeitHbIe 1 HEMMHEHHBIC HCKaXKCHUS THOIHBIX AJl.
Ilereponuunblit (acuHEXpoHHEIH) getexTop ().

®a3oBsIii (cuHXpOoHHBIN) netektop (D).

Yacrorasle netekTops! (Y/1): 4acTOTHO-aMITUTY AHBIH;
4aCTOTHO-()a30BbIN; APOOHBII; UMITYJIbCHO-CUETHBIM.
ITomexoycroituuBocTts Y/l k rapmMoHUUECKOM mOMexe,
noporosoe coicTeo /1.

Peaknus Y/] Ha rymoByTo momMexy. DG GeKTHBHOCTD
MTOIABJICHUS IITYMOBOW TIOMEXH TIPH MPEIBICKAKCHUIX
CHUTHAJIa MOAYJIILUH B ITepeaTIiKe U MX KoMItleHcanuu B PY.
NmnynecHenii getextop (U1). BpeMs ycTaHOBIICHHS U BpeMs
craja MmepexoJHON XapaKTePUCTHKH.

[ukossrit nerexrop (I1/1). YcmoBre MHKOBOTO pexuMa
paboThI.

TIK-12; TIK-14

Cuctemsl
aBTOMATUYECKOTO
perynupoBanus PY

CucTteMbl aBTOMaTHUECKOTO PeryaupoBaHus ycuieHus (APY)
PV. Ilpocras APY *’Hazan’’, *’3ajgepkaHHas’’,
’ycuneHHas’’.

TpeboBanus k 1ersiM cucteM APY.

CucreMbl aBTOMaTHYECKOH TOJICTPOIKA 4aCTOTHI TeTEPOIMHA
(AITYTD): cratnueckas; actaTudeckas. TpeGOBaHUS K ESIM
cucrem AITYT".

MK-12; TIK-14

Pannonomexu n
YyBCTBUTEIBHOCTD
1 9%

Hcrounuku u knaccuukanys IoMex paJruolpreMy
(BHEIIHMX HTYMOB). XapaKTEpPUCTUKH aTMOC(EPHBIX,
MIPOMBIIIUICHHBIX U KOCMUYECKUX IIYMOB. AOCOJIIOTHAS U
OTHOCHUTEJIbHAS LIIyMOBas TEMIIEpaTypa IPUEMHBIX AHTCHH.
Buyrpennne nrymsl PY. Koaddunnent myma n mrymonas
TeMIIEpPaTypa IPUEMHHUKA.

MeTo/1bl IOBBIILIEHUS] IOMEXOYCTOMYUBOCTH.

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

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

Jemonynsuys Ha OCHOBE BBIACIEHHS KOMIUIEKCHON aMILTUTYIbI
CHUrHaJla IPOMEKYTOYHON YaCTOTHI MPH MOMOIIY HUPPOBBIX
KBaJpaTypHBIX peobpa3oBareneil.

Belienenue KOMILIEKCHOI aMILUTUTY/AbI U3 aHAJIOTOBOTO CUrHajla
TIPOMEXYTOYHON YaCTOTHI.

Brienenue KOMILIEKCHOH aMIUTUTY/ABI U3 OLU(POBAHHOTO
CHT'HAJIA TPOMEKYTOYHOH 4aCTOTEL.

IIK-12; TIK-14

10

3aKimoueHue

IIpoexrupoBanue u pacuer PY no 3aganHpIM mokazaTensim 1
KayecTBa C UCIIOJIb30BaHUEM COBPEMEHHOM 3JIeMEHTHOMN 0a3bl.

MeTo1bI SKCIIEPUMEHTATBHOTO HCCIeA0BaHus TapaMeTpoB PY u
1X (PYHKIMOHAJIBHBIX Y3JIOB.
Hanpagsnenus, npo0ieMsl ¥ IEpCIIEKTHBBI pa3BuThs PY s
cHCcTEeM MOOWIJIbHOM CBSI3H.

IIK-12; TIK-14

5.3. Pa3ieiibl JUCHMILUINHBI H MEXKTUCIUTIMHAPHBIE CBA3HU ¢ 00ecneYnBaAlOIMMHU (MPeAbTyIMMU) H

olecrieynBaeMbIMH (MOCTETYIOIIMMHA) AUCHHUIIIMHAMHA

Ne HanmenoBanue oOecreunBaronux Ne Ne pa3zenoB JaHHOW TUCUMIUIMHEI U3 TabmI.5.1,
/1 (IpenpIIyITX) 1 T KOTOPBIX HEOOXOMMO H3y4YeHHE 00eCIednBaOMINX (TIPEIBIAYIINX) AUCIHUIUINH,
obecrednBacMbIX (ITOCITEAYIONIHX) a TaKkXKe UCIIOJIb30BaHUE MOTYUYCHHBIX 3HaHUH 1o auctuminae PYCMC
JCIHTUTHE B o0ecreunBaeMbIX (IIOCTIEYIONINX) JUCIHUIIINHAX
1 2] 3 | 4 [ 5 [ 6 | 7 | 8 ]9 ]10
Ipeapiaynmue AU CUMIIMHBI
1 MareMaTn4eckue MeTO/IbI OTTUCAHHS + + + + + + + + + +
CHTHAJIOB
2 [MpukagHpie MaTeMaTHYECKUE + + + + + + + +
METOJIbI B PAIHOTEXHHUKE
3 Cratuctiyeckast TEOpHs + + +
HMH()OKOMMYHHKAI[HOHHBIX CHCTEM
4 Teopus >1eKTpUUECKUX Lienei + + + + + + + + +
5 OO1mas Teopust CBSI3H + +
6 CxeMOTeXHUKa + + + + + + + + +
TEJICKOMMYHUKAIIOHHBIX YCTPOICTB
7 Hudposas 00paboTka CUTHAIOB + +
8 DJIeKTPOMarHUTHBIE TIOJIsI U BOJIHBI + +
9 Pacmipoctpanenne pagroBOIH 1 + +
AHTEHHO-(pHUAEpHBIE yCTpOiicTBa
10 Pagnonepenaromntre ycrpoiicTa + + + + + +
PaIMOCBs3U M PaJIMOI0CTyIa
11 | PaguoaBromaruka + +
Iocsenyomue IMCIHUILTHHBI
1 Mertposorusi, CTaHIapTH3AMS U + + + + + + + + + +
cepTudUKaIys B
WH(OKOMMYHHKAIHSX
2 DJIeKTPOIIUTaHNE YCTPOHCTB U CUCTEM + + + + +
TENeKOMMYHUKAIUH
3 CeTH CBSI3M M CHCTEMBI KOMMYTAIIUH +
4 CetH 1 cucTeMbI HU(PPOBOIL + + + + + + + + + +
PaIHOCBA3U M PaIoI0CTyTIA
5 PagnoTexHUUECKHE CHCTEMBI + + + +
MOHHTOPHHIa
6 MopenmupoBaHue CHCTEM + + + + + + + + + +
OecTpOBOIHON CBA3ZM
7 Hamnpasnstionie cpezbt +
8 DJIeKTpOMarHuTHasi COBMECTUMOCTD U + + + + + + +
yIpaBlIeHHE PaANOIACTOTHBIM
CIIEKTPOM

5.4. CooTBeTCTBHE KOMIIETEeHIINH, (POPMHUPYEMBIX NPH W3YyYEeHUH AV CUMIJIUHBI, U BUAOB 3aHATHH

Ilepeuenn Bunp! 3ansaTHI DopMBbI KOHTPOJIS
KOMITETEHITHI JIP 113 KII CP (Oemanuzayus)
[1K-12, [IK-14 + + + + + IIposepka koHcnekTa JI; mposepka /13,
tectbl U KTP Ha I13; nposepka otyeTos 1o JIP;
npoBepka padoueid rerpamu no KII

JI — nexums, I13 — npakTndeckue U cemuHapckue 3auatus, JIP — nabopaTopHsie paboThl,
KII — xypcoBoii npoekt, CP — camocrostenbHas pabora cTyneHTa, [I3 — qomarinue 3a1aHus
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6. MeToab! 4 (popMbI OPraHU3ALMH 00yUEeHHS
TexHoJ0rMH HHTEPAKTUBHOI0 00y4YeHHUsl IPH Pa3HbIX (popMax 3aHATHI B yacax

Jlabopatoprsre | IIpakTuueckue Tpenusr
DopMbl Jlexuumy, parop p Macrep-
paboThI, 3aHATHS, Bcero
MeTtoabl qac. KJIacc,
Jac. Jac.
yac.
MUHU-TEKIUH, TECTHI 6 6
Pabota B KoMaHze 2 2
Pemenne cutyanioHHBIX 3a1a4 7 7
HccnenoBarensckuii Meron 1
WTOro MHTEPaKTUBHBIX 3aHATHIA 6 7 16
7. JlJabopatopHuslie padotsl (JIP, 16 yac.)
Ne Ne paznena T -
pasaer pyzio ®opMupyemsble
n/n IUCUUITIAHEI HamMenoBanne mabopaTOpHBIX padoOT €MKOCTb,
KOMITETCHIINN
n3 1abi. 5.1 Jac.
1 2 I/ICCHCZ[OBEIHI/I? KOJIe0ATENBHOTO KOHTYpa C SJIEKTPOHHOU 4 TK-12: TIK-14
MIePECTPOMKOI JaCTOTHI.
2 2 HccnenoBanne AMana3oHHOi BXOHOM LeMH MPH PasTHIHbIX 4 TK-12: TIK-14
CBSI35IX C HCHACTPOSHHOM aHTCHHOH.
3 3 HccnenoBanne 1uana3oHHOTO CEJIEKTUBHOTO YCHITUTEIS 4 TK-12: TIK-14
paxrovacTOTEHI.
4 6 HccnenoBanue aMImInTy JHOTO JIETEKTOPA. 4 TIK-12; T1IK-14
8. IlpakTuueckue 3ausatus (113, 32 yac. — 6 cemectp, 14 yac. — 7 cemectp)
Ne ° T -
° Ne pasena N Pyao dopMmupyemsle
n/m JCLUILTHHBI TemaTrka NIpaKTUYECKUX 3aHATHH €MKOCTb,
KOMITETEHIINU
u3 1abi. 5.1 yac.
1 2 Pacuer napaMeTpoB napaieabHOro ¥ NOCHIEI0BATEILHOTO 2 TK-12: TIK-14
KOJIe0aTEIbHBIX KOHTYPOB.
2 2 Pacuer nmapamerpoB Bl ¢ HeHaCTpOCHHBIMU aHTEHHAMH. 2 IK-12; I1K-14
3 2 Pacuer napametpoB Bll ¢ HaCTpOeHHBIMY AaHTEHHAMH. 2 T1K-12; TIK-14
4 3 Pacuer napamerpoB YPY ¢ ¢ukcupoBaHHON HACTPOHKOU. 2 IK-12; [1K-14
5 3 Pacuer napameTpoB auana3oHHeix YPU. 2 MK-12; TIK-14
6 4 Pacuer napamerpos IT4 ¢ kBagpaTuuHoit BAX CM. 2 [1K-12; [TIK-14
7 4 Pacuer napamerpos ITY ¢ muneitHO-TOoMaHo# BAX CM. 2 [1K-12; [TIK-14
8 4 Br160p mpoMexyTOUHOH 4acTOTHI cyneprerepoanHHoro PY. 2 [1K-12; [TIK-14
9 5 Pacuer napamerpos VI1Y-1. 2 MK-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 napamerpos AJl. 2 [1K-12; [TIK-14
13 6 Pacuer napamerpos Y/I. 2 MK-12; TIK-14
14 8 Or1ieHKa 9yBCTBUTEIHHOCTH PY ¢ HACTpOECHHBIMH AaHTEHHAMH. 2 IIK-12; TIK-14
15 8 OreHKa 9yYBCTBUTEIHHOCTH PY ¢ HEHaCTpOCHHBIMHU 2 ITK-12: TIK-14
AQHTEHHAMH.
16 8 OrieHKa YYBCTBUTEIBHOCTH PY ¢ MAarHUTHO# aHTCHHOM. 2 [K-12; TIK-14
Bceero I13 B 6 cemecTpe 32
17 1-10 Amnanuza TpeboBaHMi TexHUUecKkoro 3ananus (13) Ha 2
npoektupoBanue PY. Beibop HegoCTaIONINX UCXOTHBIX [IK-12; ITK-14
JIAHHBIX JIJIsl IPOCKTUPOBAHHUSL.
18 1-10 Br16op cTpykTypHOI cxeMbI IpoekTupyemMoro PY u pacuer 12 MK-12: TIK-14
apaMeTpoB €ro OJIOKOB.
Bceero I13 B 6 cemecTpe 14
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9. KypcoBoii npoeKT - KOHTPOoJIb camocToATeabHOoil padoTel (KII-KCP) ctynentos
(aymutopHbiii, 10 yac., 7 cemecTp)

Ne
/1

No paznena
JIMCIUTIIAHEI
n3 Ttabm. 5.1

OTarsl KypcoBOTO MPOEKTUPOBAHUS

Tpyno-
€MKOCTb,
gac.

®opMupyemsble
KOMITETCHIINN

1-10

¢ KOHKpEeTHbIM T3.

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

[IK-12; TIK-14

1-10

MOJICTPOWKH YaCTOTHI T€TEPOANHA.

CornacoBaHH€ C IPETIOJABATENIEM U KOPPEKTHPOBKA
BBIOpAHHOM CTPYKTYPHOU CXeMBI IpoeKkTHpyemoro PY n
pacyeToB ero TEXHUYECKUX IMapaMeTpoB: Kod(duireHTa
YaCTOTHOTO JMaNa30Ha; YyBCTBUTEILHOCTH; KO duIreHTa
yCUIICHHST; M30MpaTEIbHOCTEH 10 MEIIAIOIIUM KaHajlaM
IIPUEMA; IUHECHHBIX U HEJIMHEWHBIX UCKaKCHUN PalMOTPaKTa
U JIETEKTOPa; aMIUINTYAHO-9aCTOTHBIX U ()a30-4aCTOTHBIX
XapaKTEPUCTHK PAJUOTPAKTa; XaPAKTEPUCTUK CUCTEM
aBTOMATHYECKOMN PETYJIINPOBKU YCUJICHUS U aBTOMaTHYECKON

[IK-12; TIK-14

1-10

(«3auer»).

VYder 3amMeuaHuii 1 peKOMEHAAU IpenogaBaTens Npu
KOPPEKTHUPOBKH COCTABICHHON MOSCHUTENBHOM 3alIUCKU
(IT3IT) u weprexeit (U) x cipoektupoBanHOMy PY (mocie
nposepku 1311 u U mpenonaBatenem).

ITonydeHune «10MycKa» K 3allUTe CIIPOEKTUPOBAHHOIO PY

[IK-12; TIK-14

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

Ne Ne paznena . Tpyno- KouTpons
n/n TUCIUTIIINHBI Temaruka caMOCTOSTENBHOH 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) | BhImOTHEHHBIM JIP.
3 2,3,4,5,6,8 | I[logroroska k I13 u Bemonxenue /13 mo 16 . IIposepka 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)
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 nposepka
(7 cemecTp) | y4eOHOH M TEXHHUECKOH IUTEpaType pabouux TeTpajei ¢
[1-42], cBsi3aHHBIX C OCOOEHHOCTSIMH LENb0 KOHTPOJIS
IIPOEKTUPOBAHMSI KOHKpeTHOro PY, xoz1a
B3AHMOCB3H €T0 TEXHAECKHX ITK-12: [IK-14 | TPOCKTHPOBAHMUS.
rapaMeTpoB; 000CHOBaHHBINA 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 3aIuTe 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 PaIHOBCIIAHHS.
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

Ta6auna 12.1. bayutbHBIE OIIEHKH IS JIeMeHTOB KoHTpois JI, JIP, I13
(6 cemecTp)

MaxkcuManbHbIH MaxcnmasibHbiii
o MakcumanbHBIH Oat 3a mepuox Bceero 3a
DJeMeHTHl Y4eOHO! AesATeTbHOCTH Ga Ha 1-yio KT 6a 3a mepuon wexay 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
KomnonenT cBoeBpemeHnHoCTH 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 Maxcumanbibiii
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
HToro 3a mepuoa (Makc.) 33 34 33 70
Hapacrawomum uTorom (Makc.) 33 67 100 100
Ta6muua 12.3. baybabie orieHku 1yist 3ieMenToB koHTposist KIT-KCP (mud. 3aver)
(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 KOHTposubHbIE 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 MakcuMasIbHOM cyMMBbl OaiutoB Ha gaty KT 3
<60 % ot MakcHMaJIbHOH cyMMBbI OajutoB Ha jnaty KT 2
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Taoauna 12.5. Ilepecuet cymmbl 0ansioB B TPaIMIHOHHYIO U MEKAYHAPOIHYIO OLICHKY

Onenka (FOC) HUrorosasi cymma 6an.1193, YYHMTHIBaeT yCHEHIHO Onenka (ECTS)
CIAHHBIN IK3aMeH
> (otmmo), 90 - 100 A (oTmmuso)
(3a4TeHO)
85 -89 B (ouens xopomro)
4 (xopomo), 75 _ 84 C (xoporo)
(3a4TeHo) 20-74
3 (YOOBIETBOPHUTEINHHO), 65— 69 D (ynosnetsopuresHo)
(3a4TeHo) 60 - 64 E (mocpencTBeHHO)
2 (Heyﬂ((;iﬂge:z:é);g)enmo)’ Husxe 60 6a108B F (HEyIOBIETBOPHUTENBHO)

13.

w

oo

10.

11.

12.

13.

14.

15.

16.

YueoHo-MeToANYECKOE U HHPOPMAIMOHHOE 00ecTieYeH e TUCITUTIIHHBI
13.1. Ocnosénasn numepamypa

[Mymxkapes B.I1. YcrpoiictBa npuemMa u 0OpaOOTKM CHIHAIOB [DNEKTPOHHBIH pecypc]: YdeOHoe mocobme. — Tomck,
ToMmMck. TOC. YH-T CHCTEM YymOpaBieHUss W  paauodnekrponukw, 2012. — 201c. (Pexum pocryma:
http://edu.tusur.ru/training/publications/1519).

13.2. /lononnumenvnasn numepamypa

Onnmyk A.I'. u np. Pagronpuemnsie ycrpoiicTBa: YdueOHoe mocoOue aist By30B. — MuHCK.: HoBoe 3nanue, 2006. - 240 c.
(54 3k3.).

[Mamukos B.B. Paguonpuemusie yctpoiictsa. - M.: Pagno u cBszb, 1984. — 392 c. (64 3k3.).

Tonoeun O.B. Pannonpremusie ycTpoiicTBa: YueOHUK 11 TEXHUKYMOB. - M.: [opsiuast nmunus - Tenexkom, 2004. - 384 c.
(99 3k3.).

Byra H.H., ®anbko A.U., Yuctsaxos H.U. Panuonpuemusie ycrpoiicTBa. - M.: Panuo u cBssb, 1986. — 320 c. (22 3k3.).
Boopor H.B. Pagnonpuemnsie ycrpoiictsa. - M.: OHeprus, 1976. — 368 c. (18 ax3.).

Haseinos F0.T., auuu F0.C., XKykosckuii A.Il. u ap. Paguonpuemusie ycTpoiicta: YuebHoe nmocodue s By3os / [Ton
pen. A.IL XKyxoBckoro. - M.: Beicmast mkona, 1989. - 344 c. (48 3k3.).

YuctsaxoB H.U., Cumopos B.M. Pagunonpuemusie ycrpoiictBa: YueOnuk s By30B / [lon pea. H.U. Yucrsakosa. - M.:
CBs3b, 1974. — 409 c. (36 3K3.).

AwmmanroB I.H., AmnronoB-Antunos lO.H., BacumeeB B.II. u np. Panmmompuemnsie ycTpoiicTBa: Y4YeOHHK [UIS
By30B / ITog pen. B.U. Cudoposa. - M.: Coserckoe paauno, 1974. — 561 c. (14 3k3.).

Menuxos C.B. Ananorosoe u 1mudpoBoe pajaroBeiianue [DaeKTpoHHbIi pecype]: YuebHoe mocobue. M3nanue Tperue,
ucrnpasieHHoe. — Tomck: ToMCKHI TOC. YH-T CHCTEM YIpaBJEHUS U pauodieKTpoHuky, 2015. — 233 c. (Pexxum nocryna:
http://edu.tusur.ru/training/publications/5457).

MenuxoB C.B. AnanoroBoe u nudpoBoe panuosemanue: YueOHoe mocodue. — Tomck: ToMCkuil roc. yH-T CHCTEM
yrpaeieHus u paauodnekrponuku, 2002. — 251 c. (80 ax3.).

13.3. Yueono-memoouuecxkue nocoous (YMII) u npozpammnoe obecneuenue
13.3.1. YMII 0onsa 113 u CP npu noozomoexe K Hum

Menuxo C.B., Ilymxkapes B.I1., Skymesnu I'.H. Panuonpuemusie ycrpoiicTBa [DnexTpoHHblii pecypce]. COOpHUK 3amayu
u ynpaxsenuil. — Tomck: ToMckuii roc. yH-T cucTeM ynpasieHHs: U paauodiektponuku. 2015. — 94 c. (80 sk3.). (Pexum
nocryma: http://edu.tusur.ru/training/publications/4939).

Menuxos C.B., ITymxkapes B.I1., SIxymesud I'.H. Pagnonpuemusie ycrpoiictsa. COOpHHK 3a1a4d U yIpaxXHEHU: Y4ueOHoe
MeToandeckoe mocodue. — Tomck: TOMCKHIA TOC. YH-T CUCTEM yIpaBJIeHUS U paguodiekTporuku. 2011, — 93 c. (80 3k3.).
Konorpusos B.A., Menuxos C.B. CamocrostenbHass pabora CTyAeHTa NpPH W3yYEHWH IUCLHUIUIMH MaTeMaTH4ecKo-
€CTECTBEHHOHAy4YHOT0, O0IIENTPO(eCcCHOHAIBHOTO (IPO(ECCHOHAIBFHOTO0), CIIEIHAILHOTO IIUKJIOB [ DJIEKTPOHHEIH pecypce]:
YueOHO-MeToANYecKoe 1mocobue 1mo camocrosTedbHOW pabore. — Tomck: ToMmckuii roc. YH-T CHCTEM YIpaBlICHHS W
panuoanexkTponuku, 2012. — 9 c. (Pexxum nocryna: http://edu.tusur.ru/training/publications/1845).

13.3.2. YMII ona JIP u CP npu noozomoeKe K HUM U HANUCAHUA OMYEH08

MemuxoB C.B., Ilymkapes B.I1., Xennepckas C.I1. Pagnonpuemusie ycTpoiicTBa [DIeKTpOHHBIH pecypc]: YueOHo-
METOAMYECKOe MOocoOHe IO JIAOOPAaTOPHBIM 3aHATHAM M CAMOCTOSITETIBHON paboTe IS CTYASHTOB PaIHOTEXHHYECKUX
cneruanbHOCTEe. — ToMck, TOMCKHIA TOC. YH-T CUCTEM YIPABIECHUS U paauodIeKTpoHuky, 2012, — 74 ¢. (Pexxum moctyma:
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 komnblotepHoit cpexe QUCS. — Tomck, Tomckuii
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roc. YH-T CUCTEM yIpaBICHUS u PaauO3IEKTPOHUKY, 2012. - 25c. (Pexum Jocryna:
http://edu.tusur.ru/training/publications/1575).

ITymkapes B.II. HccnenoBanue auana3oHHOW BXOAHOM IENM NPHU PA3IMYHBIX CBS3SIX C HEHACTPOCHHOM 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:
YuebHO-MeTommIeckoe nocodue no nmabopaTopHoii padore B kommbioTepHOi 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. VMccnenoBanue aMIuMTyAHOTO JeTeKTopa [DIEKTpOHHBIA pecypc]: Y4eOHO-MeToanYeckoe 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
npoexTupoBaHuio. — Tomck: ToMckHii TOC. YH-T CHCTEM YIpaBleHHUsS M pamguodnektponukw, 2012. — 278 c¢. (Pexxum
nocryma: http://edu.tusur.ru/training/publications/1522).

[Tymkapes B.I1 YcrpotictBa npruema u 00pabOTKH CHTHAJIOB [DIIEKTPOHHBIN pecypc]: YdaeOHo-MeToqmdecKoe mocodne. —
Tomck: Tomckuit TOC. YH-T CHCTEM YympaBlieHHs © paaunodiektponuku, 2012. — 70c. (Pexum poctyma:
http://edu.tusur.ru/training/publications/1515).

Konecos A.H. IlpoexTupoBanue paanonpHEeMHBIX YCTPOHUCTB: YueOHO-MeToauueckoe nmocodue. — Tomck: Tomckwuii roc.
YH-T CUCTEM YTpaBIeHUS U paguodiekTpoHuk, 2006. - 35 c. (60 3k3.).

MenuxoB C.B. UyBCTBUTENHHOCTh PaJIMONPUEMHBIX YCTPOWCTB: YueOHOe MocoOue Uisi JIEKIIMOHHBIX U TMPaKTHYECKUX
3aHSTHH, KYpPCOBOTO IPOSKTHPOBAHMUS, CaMOCTOSTENBHOW pPabOTHl CTYIEHTOB PaJUOTEXHUYECKUX CIEHUaIbHOCTEH.
Wznanue BTOpOE, McparieHHoe. — ToMck: TOMCK. TOC. YH-T CHCTEM YIPaBICHUS U paaunodiekrponuku, 2015. — 99 c.
(100 2x3.). (Pexxum moctyma: http://edu.tusur.ru/training/publications/5109).

MemuxoB C.B. OueHka 9yBCTBHTEIEHOCTH PaAHONPHUEMHEIX yCTpoiicTB: YueOHoe mocodme. — Tomck: Tomck. roc. yH-T
CHCTEM yIpaBJieHHs U paxnodnekTponuku, 2007. — 100 c. (100 3x3.).

MMaBnoB B.H. u ap. IIpoekTupoBaHWE paJHONPUEMHBIX YCTpPOHCTB: YueOHoe mocobue st By3oB / [log pen.
A.I1. Cusepca. - M.: CoBetckoe paano, 1976. — 486 c. (148 3k3.).

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

Tony6koB A.IL. u np. [IpoekTrpoBaHue pagHoOKAIIMOHHBIX MPUEMHBIX YCTPOWCTB: YueOHOe mocoOue ajist By30B. - M.:
Beicmias mikona, 1984. — 336 ¢. (51 3k3.).

Bankos H.B u mp. Pagnonpuemusie ycrpoiictea: CrpaBounoe noco6ue / [lox pen. JL.I'. Bapynuna. - M.: Pagno u cBsi3b,
1984. — 272 c. (22 3K3.).

Benkun M.K. u ap. CipaBo4HHK 110 yueOHOMY IPOEKTUPOBAHHIO MPHUEMHO-YCHINTEIbHBIX ycTpoiicTB: CripaBounuk / ITox
pen. M.K. Benkuna. - Kues: Bumia mkona, 1982. — 448 c. (4 5k3.).

BbormanoBua b.M. u gp. IIpoekTnpoBaHHE 3IEMEHTOB paJUONPHEMHBIX YCTPOMCTB (YHpaBISIEMBIX 3JIEKTPOHHBIX
aTTeHI0aTOpoB): YueOHoe nocobue st By3oB / [lox pex. b.M. Bormanosuda. - Musck: Beruitmas mkomna, 1979. — 192 c.
(9 aK3.).

Crosep Y.A. [IpoexTupoBaHue TpaH3UCTOPHBIX PaJMOBEINATEIbHBIX U TEIICBU3HOHHBIX MPUEMHNKOB: HayuHnoe n3nanue /
Iep. E.H. UstomoBa. — M.: Dueprus, 1971. — 255 c. (31 3k3.).

Tl'opmenes B.Jl., KpacHorgerosa 3.I'., ®egopueB 5.®@. OCHOBBI NPOEKTUPOBAHMUSA paTUONpUEMHHUKOB. - JI.: DHeprus,
1977.— 384 c. (50 3K3.).

Iepuor C.B., Hlymkoit K.A. BxoaHble ey paauonpueMHUKoB. — M.: DHeprus, 1973. — 256 c. (68 3k3.).

Mys3bika 3.H. u ap. Pacdyer BBICOKOYAaCTOTHBIX KacKaJOB PaJHONPHEMHBIX YCTPOWCTB Ha TpaH3UCTOpax. — M.: DHeprus,
1975. - 160 c. (14 3K3.).

Kammxman C.I'., JleBun SI.M. OCHOBBI TeopHH M pacyeTa pagHOBEIIATCIbHBIX MPUEMHHKOB Ha IMOJIYIPOBOIHHUKOBBIX
npudopax. — M.: Cs3b, 1969. — 480 c. (39 3k3.).

Exumos B.JI., [TanoB K.M. IIpoexktupoBanne pajnoNpHUEMHBIX YCTPOHCTB: YueOHoe mocodue il TEXHUKYMOB. — M.:
Cas3p, 1970. — 504 c. (17 3k3.).

BpunnmanTos [I.I1. Pacuer n koHCTpynpoBaHUE MMOPTATUBHBIX TPAH3UCTOPHBIX TeleBU30poB. — M.: Ces3b, 1971. — 312 c.
(4 5x3.).

Kinya C.M. TIpoexrupoBanune CBY ycrpoiicTB pasnonokannoHHbIX npueMHuKoB. — M.: CoBerckoe paauo, 1973. — 320 c.
(46 oK3.).

@pankun C.JI. OcHOBBI TEOpHH W pacyeTa pajuoNIOKalMOHHBIX MPUEMHUKOB. — M.: MammHoctpoeHue, 1969. — 199 c.
(9 ok3.).

Tonsikoe 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 9x3.).

Barun 10.B., JIsmenko A.I'. YacTOTHBIH NUCKPUMHHATOP PaJMONPUEMHBIX ycTpoiictB. — M.: CBa3p, 1971. — 47 c.
(5 9x3.).
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Komzumickuit M.U. u ap. Hudpossie pagnonpuemusie cuctemsl: CrpaBounuk / [lon pen. M.U. XKoasuuickoro. — M.:
Pamuo u cBsizp, 1990. — 208 c. (20 3k3.).
Kamnxman C.I'., lllextman b.1. Iludposas cxemoTexHHKa B paaHOBEIIATEIbHBIX NpHEMHHMKax: HaywHo-momyssipHas
mreparypa. — M.: Panmo u cBs3b, 1982. — 104 c. (4 3K3.).

13.3.4. IlporpaMmMHoe oGecrieyeHne

MatLab 6.5.
MatLab 7.0.
Microsoft Word.

14. MaTtepunaabHO-TEXHHYECKOE 00ecnedeHne JUCIHIUTHHBI: KOMITBIOTepHBIN Kinace (aya. 427 PK) — cepep,
7 II5BM; Jlabopartopus I'TIO (ayn. 414a PK) — cepsep, 6 [IDBM.

15. MeToauueckue peKOMEeHAANMYU 10 OPraHU3AIMU U3yYeHUs TUCHUTIINHBI: TIOCEIICHNE BCEX TUTAHOBBIX
3aHATUN U KOHCYIbTAIMI; CHCTEMAaTHUYECKOE BBIIOJHEHUE 3aJaHUH.

16. KoutpoJibHble BONPOCHI /JJIsi NPOBEPKH 3HAHUN IO IMCHMIIMHE, BXOASIINE B IK3aMEHALMOHHbIE
Outers! (mpuBeseHb! Takke B IIprioxennn k naxHoit padoyeit mporpamme (POHJA OHEHOYHBIX CPEACTB
MO YYEBHOU JUCHHUIIJIUHE «PaxnonpueMHbie YCTPOHCTBA CHCTEM PAHOCBSI3H M PATHOAOCTYIIAY)).

1.

10.

11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

HasnaueHre M OCHOBHBIC XapaKTEPHCTHKH paauonpHeMHbix ycTpoicTB (PVY). CTpykTypHble cxembl PY, MX JOCTOMHCTBA U
HE/IOCTAaTKU (JIETEKTOPHBIA MPHEMHHK, TPSMOTO YCHJICHHUS, CYNEpreTepoIuH, NMPSIMOro IMpeoOpa3oBaHUs, pereHepaTHBHBIM,
CBEpXpereHePaTUBHEIN).

OKBHBAJICHTHBIE CXEMBI, apaMeTPbl U CBOWCTBA OTKPBITHIX HEHACTPOCHHBIX M HACTPOCHHBIX NPHEMHBIX aHTEHH, PAMOYHBIX U
(eppUTOBBIX IPHEMHBIX AHTEHH.

Haznauenune Bxonnoii uernu (BII) PY. TpebGoBanus ko BII PY. Cxembr BIl c nHenactpoeHHoit antennoil. Cxemsl BI] ¢
HACTPOCHHOHN aHTeHHOW. DnekTpoHHas mepectpoiika BII, cxembl, ycrmoBus mis BeiOopa 3meMeHTOB cxeM. Ocobennoctu BI]
IIpUEeMHHKOB quana3oHoB YBY u CBY.

BII ¢ eMKoCTHOH CBsI3bIO C HEHACTpOEHHOHN aHTeHHOW. KoadduuueHr auanasona. V3MeHeHue pe3oHaHCcHOro ko3dduieHTta
nepeauy npu nepecrpoiike. BeIOOp BEIMUMHBI €MKOCTH CBsI3U. M30upaTensHoCTh. JIOCTOMHCTBA U HEAOCTATKU.

BIl ¢ WHIYKTHBHOW CBSI3bI0 C HEHACTPOCHHON aHTEHHOW. PeXXMMBI «yKOpOUEHHOW aHTEHHBI» M «YAJMHEHHON aHTEHHBI.
Koa¢pdunuent nuanasona. M3aMeHeHue pe3oHaHCHOro ko3¢ (HULUEHTa Nepefadd NpH NepecTpoiike. BriOOp BeIMUYUHBI CBSA3U
anTeHHbl co BII. 36uparenbHOCTh. JJOCTOMHCTBA M HETOCTATKH.

BIl ¢ xOMOMHUpPOBaHHOW CBS3bK0 C HEHACTpOCHHOW aHTeHHOW. Kosddunuent auanaszona. M3meHeHWEe pE30HAHCHOTO
kodduimenTa nepeaayn Npu rnepectpoiike. BeiOop BenuuuHbl cBsizu aHTeHHbl co BII. M30upartenbHocTh. JocToMHCTBA M
HE/I0CTaTKH.

BI ¢ maruutHOU aHTeHHOH. Koadduuuent nuamazona. BeiGop BeIMYMHBI CBS3M AHTEHHBI C MOCJIEAYIOUIMM KacKaJOM.
W3menenune pe3oHaHCHOTO K03 duimenTa nepenadu npu nepecrpoiike. MzouparensHocTh. JJOCTONHCTBA M HENOCTATKH.

BII mpu HacTpoeHHOI aHTeHHe. YcnoBus cornacoBanust Bl ¢ antenHoii. [lapamerp cornmacoBanusi. Kosdduunentsr nepenauu
BII mo HanpspkeHnto 1 1o MoIIHOCTH. M30MpaTenbHOCTD.

HasnaueHne u 0OCHOBHbIE IIOKa3aTenu ycunutens paanodactoTsl (YPY). Cxema nepectpauBaemoro ¥YPY, Ha3HaUeHHE 3JIEMEHTOB.
DnektpoHHas nepectpoiika YPY. M3meneHune pe3oHaHcHoro koadduimenta mepenauu mpu mepectpoiike. V30HpaTeabHOCTS.
OuIbTPHI THIA «IBIPKAY, KIPOOKay, UX HA3HAYCHHUE.

HenepectpauBaemblii YPU B pexume coryiacoBaHhs ¢ Harpy3koil. YcioBus cormacoBanus. [lapamerp cormacoBanusl.
Koa¢pdunuenTs! nepenauy o HaIpsHDKEHUIO U 10 MOITHOCTH. M301paTesibHOCTb.

[TapasutHble 00paTHBIE CBsi3u B YPU, Mepsl Mo yMEHBIIEHHIO WX BIWSHUA. YCJIOBUS Tepexona pe3oHaHcHoro YPU B pexunm
reHepalnuy Mapa3suTHBIX KojneOaHuil. YcTroiuuBelil koddduiuent ycunenus YPU mpu aeficTBumM BHYTpeHHEH OOpaTHOMN CBSI3H.
Hetitpanuzamus BHyTpeHHel oOpaTHO#t cBsizu B YPU.

AmmuutynHas (kKosiebaTesibHas) XapaKTepUCTHKAa pPE30HAHCHOro Kackana. MckaxkeHue ¢GopMbl orudaronield amIuIMTyIHO-
MoIymupoBaHHOTO curHana (AM-curnana) B YPU. Koaddunment rapmonuk. Mepsl IUTst €r0 YMEHBILSHHSI.

BnokupoBanue (3adburue) curnana B YPU. [lepekpecthbie uckaxenus B YPU. Bzaumuas monyssiuus (uHTepMonysiums) B YPY.
Bropuunas mogymsamust B YPU. Mepsl U1l HX YMEHBIICHHUS.

Haznauenwue, MecTo B IpHEMHHKE, COCTAB U MOKazaTenu npeodpazoBatens yactotsl (ITH). Cxemsl [TH, Ha3HAUEHHE 3JIEMEHTOB.
CriekTpajibHBI COCTaB BBIXOJIHOI'O TOKa OJHOHarpasieHHoro cmecurens (CM), aMmiauTyasl TOKOB KOMOMHAIIMOHHBIX 4acToOT.
Kpytuzna npeobpasoBanusl.

YacroTHast XapaKTepUCTHKa U KaHaJbl T0O04HOro rpuema guHerHoro ITH. Mepsl no ux ocnabnenuto. [IpeobpazoBanue 4acToThl
¢ MHBepcHel U 6e3 HHBEPCUH CIIEKTpa.

Kanainer mo6ounoro npuema nenuneiinoro IT4. Mepsl o ux ocnabiaenuto. Oco6eHHOCTh KaHajaa MoO00YHOro NpueMa ¢ 4acTOTOi
(fetmp / 2).

Uckaxenust ¢opmbl orubaromeit AM-curnana, O6iokupoBaHue (3abutHe), NMEpeKpecTHble WCKAKEHUS, B3aUMHAs MOIYJISAINS
(uHTEepMOYNISLIUS ), BTOpHYHAas Moayisanus B [TH. Mepsbl 1o ux ociablieHH0.

Crnoxuble cxemsl [TY u MeTon onpeneneHns CeKTpalIbHOIO COCTaBa UX BBIXOJHOTO TOKa Ha OCHOBE CTENEHHOTo psia. CBoicTBa
cnoxHbIX cxem [1Y.

Br16op pexuma pabotsl cmecutens (CM) npu nuneiiHo-nomanoit BAX. Bridop pexuma pabotst CM nipu kBagpatuunoit BAX.
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TpeGoBanus k rerepoarHam MpueMHHKOB. CrocoObl oOecredeHusi CTaOMIBHOCTH YacTOThl TeTepojuHa. [lepecTpanBaeMbie
CHHTE3aTOPBI YaCTOT.

HeobxomuMocTs 1 crioco0b! CONPSHKEHHST HACTPOEK MPECENIEKTOopa U reTepoJuHa NPUEMHHKA.

Br100op npomMeKyTOYHOH 4acTOTHI CylepreTepoanHa, UCXOAs U3 YCJIOBUI oOecredeHus: u30UpaTeIbHOCTEl 10 3epKAILHOMY U
COCEeTHUM KaHaJlaM.

YcnoBus, NpUBOSIIIE K HEOOX0AUMOCTH JBOWHOTO IpeoOpa3oBaHus YaCTOThI B CYNEpreTepoIMHHOM IpreMHuKe. CTpyKTypHas
cXeMa MMpHUEeMHHUKA C IBOWHBIM IpeoOpa3oBaHHeM 4acTOThl. Hambomee onacHble KaHaIbl IIOOOYHOTO MpHEMa CyNepreTepoanHa ¢
JBOWHBIM NpeoOpa30BaHNEM YaCTOTHI.

Haznauenue, mokaszaTtenu, cXembl ycuiaurened mnpomexxyrounoit wactotel (YITH). Cxema wm cBoiictBa YIITU-1 (VIIU ¢
O/IMHOYHBIMUA HACTPOEHHBIMH B pe30HaHC KOHTypamu). KoadduuueHtr npsimoyronbHoctd. DyHKUMS pacHIMpeHHs MOJIOCHI.
OuKTHBHOE enuHUYHOEe ycwmieHue. DyHKIMsS yCWICHHA. Y CHIHMTENbHBIE CBOMcTBa m-kackamHoro YIIYU-1 mpu pazmmanbix
BeJIMYHHAX (PUKTUBHOTO €MHUYHOTO YCUIICHUSL.

CXeMBbI U CpaBHHUTENbHBIC CBOMCTBA MO U30UpaTesibHOCTH U yeuneHuto YITU-1, YITU-2, YIIU-3, VITU-4.

CTpyKTypHBIE CXEMbl IPUEMHHKOB ¢ (GUIBTPaMU cocperoToueHHoH nzdupatensHocTy (cenekiuu) OCHU (OPCC). DCU Ha ocHOBe
LC-anemenToB. Dnektpomexannueckue OCU. ITvezokepamudeckune ®CHU. Kpapuersie ®CU. TTAB-¢punbTpel. Mx cBoiicTBa.
Ha3nauenue, nokaszaresn aMIUTUTYAHBIX JAeTeKTOpoB (AJ]), ocHoBHble cxeMmbl AJ] Ha TOJYNPOBOJHUKOBBIX JHOJAX
(nocnenosarenbublit AJl, napamnensuslit AJl, AJl ¢ yABOEHHEM BBIXOJHOro HanpsikeHus). [lapamerpsl quonHoro AJl B pexxume
C1a0bIX CUTHAJIOB (B KBAJIPATUYHOM PEKHME paOOTHI).

YcnoBus st obecrieyeHust TUHEHHOTo pexkuMa paboTsl auogHoro AJl. Ypaeuenue AJ[. Yroa OTCEYKM M €ro HaxOXKICHHE.
Koaddumuenr nepenaun nuHeiinoro AJl.

Bxongnoe comporuBienue auoaHbix AJl (mOCIEIOBaTENbHOTO, MApajUIeNbHOTO, C YJABOEHHEM BBIXOJHOTO HANpPSHKEHUS).
Koaddumment punbrpammu AJl. CriocoOb! yBenuueHHs KO3QPHUIHEHTa (HITbTPAIIH.

JIuHeliHble HCKaXEHUS CUTHAIA MOJYJISALUH B JHOAHOM JinHeiHOM A/Jl. YcnoBus st oGecriedeHust UX AOIMYCTHMOTO YPOBHSI.
Henunelinbie wckaxenus orubaromeid AM-curmama B amomuoM AJl 3a cuer menmueiinoctn BAX nuoma. Henmmueiinbie
HCKakeHHs ornbaronieii AM-curHana 3a c4eT MHEPIMOHHOCTH HArpy3Kd (MCKa)XKeHHUS BHJIA «ITHIIA»). HenuHeiiHble nckakeHus
AM-curnana B quogHoM AJl 3a cueT mepexoaHo# meny (MCKaXeHHs BHA «OTCEYKay). Y CIIOBUS ISl OOECTIEUeHUS] OTCYTCTBHUS
HEIMHEWHBIX NCKaKEHUH.

Cxema H CBOMCTBA reTepOIMHHOTO JETEKTOPA.

Cxema ¥ cBoiicTBa HeOanmaHcHOTO (azoBoro (cuHxpoHHOro) nerekropa (OJI). Cxema u cBoiicra 6anancHoro GJI.

Cxema, mpuHOUT PaOOTHL, NOCTOMHCTBA M HENOCTAaTKH HEOAIAaHCHOTO W OaJaHCHOTO YacTOTHO-aMIUTHTYIHBIX YaCTOTHBIX
nerexkropos (U/).

[puHOMNUaneHas cxema, IPUHIKI paboThl, JOCTOMHCTBA X HEAOCTATKH HEOAIaHCHOTO U OAIaHCHOTO YacTOTHO-(a30BeIx Y/I.
Cxema, npyuHIUT paboThI, JOCTOMHCTBA U HEJJOCTATKU UMITYJIbCHO-CUETHOTO YacToTHOTO Aerekropa (U/).

nepenaTyyke npu yactotHoil Moxynsaiuu (UM) u ux nens. KomneHcarys npeibIcKa)keHU CUrHana MOy ISIIUY B IPUEMHUKE.
Nmmynecusnii gerekrop (M1). Bpemst ycraHoBneHns 1 BpeMs Cliafa MepexoJHON XapaKTePUCTUKHA.

IMuxossiit nerexrop (I1J]). YcioBue nUKOBOro pexxumMa padoThI.

Ha3nauenue, CTpykTypHas cxeMa W HPUHIMI pPaOOThl ACTATUYECKOW CHCTEMbl ABTOMATHYECKOH IOACTPOMKH YacTOThI
rerepoanHa (AITUI) cymeprerepoauHHOrO mnpueMHHMKA. TpeOoBanus Kk Onokam cuctembl AITUT. YcimoBus, mpu KOTOPBIX
BO3HHKaeT HeoOxoaumocTh npuMmeneHuss YIIT B uenm oOpatHoi cBsizu cuctembl AITUI. Koad¢uumeHT aBTOMOACTPOWKH.
Ionoca ynepskanus, monoca 3axsara.

Hasnauenne n ctpykrypHas cxema PY c¢ cuctemamm APY «mazam»: mpocras APY, 3anmepxxannas APY, ycunennas APY.
TpeboBanus k 6nokam cucteMbl APY. Uncno kackaJoB MIPUEMHHKA, KOTOPbIC HEOOXOUMO OXBAaTUTL cucteMoit APY. VYcnosus,
IIPU KOTOPBIX BO3HUKAET HEOOXOJMMOCTh MPUMEHEHHs ycuiutesns noctosHHoro toka (YIIT) B uenu oOpaTHOM CBS3M CUCTEMBI
APYVY.

ITomexu ¥ IIyMBl Pa3IMYHBIX YACTOTHBIX JUANa30HOB (aTMocdepHble, HHAYCTPHANbHbIE, KocMuueckue). [laccuBHbIE MOMeXu.
IlymoBasi momioca 4acTOTHO-W30MpaTeIbHONH chUcTeMbl. HoMWHaNbHAas MOIMHOCTH TemoBoro myma. KosdhounueHT myma u
LIyMOBasi TeMIeparypa ueTelpexnomocHuka. Kosddumuent myma naccuBHoil menu. IllymoBas TemmepaTypa NIpHEMHOM
aHTeHHBbl. OTHOCHUTENbHAS IIYMOBAs TEMIIepaTypa IPUEMHON aHTCHHBI.

OneHKa YyBCTBUTEIBHOCTH PAJAMONPHEMHOTO YCTPOHCTBA C HACTPOCHHOW aHTEHHOW. @aKTOpbl, OT KOTOPBIX 3aBUCHUT
YYBCTBHUTEIBHOCTh IPHEMHUKA. BO3MOKHBIE ITyTH MOBBIIIEHUS YyBCTBUTEIHHOCTH.

ITudpoBast neMoaynaLus MyTeM BbIICICHUS KOMIUIEKCHONH aMIUIMTY[Abl CUTHAja IIPOMEXYTOYHOM YacTOThl KBagpaTypHBIM
npeoOpa3oBaHHUEM.

17. TunoBskle 3a1a4u JUIsi MPAKTHYECKUX 3aHATHIA: TpuBeneHbl B [IpuoxeHun K TaHHON pabodel mporpamme
(®OHJA OLMEHOYHBIX CPEJICTB ITO YYEBHOM JTUCHUAUIIVIMHE «PagnonpuemMHble YyCTpOiicTBa
CHCTEM PAANOCBSA3M U PAANOAOCTYNA»). ITONHBIM KOMIUIEKT 3a4a9 [T TPAaKTHYECKHX 3aHATHH cM. B [12,13].

18. TunoBbie TEeMBbI KYPCOBOT0 TNMPOEKTHPOBAHHMA: TMpHBEICHBI B 1. 11 HacTosmiedl mporpaMMbl, a TaKke B
[punoxennn K naHHON paGoueii mporpamme (POHJ] OIIEHOYHBIX CPEJICTB IO YYEBHOUM
JUCHUIIJINHE «PagunonpueMHbIe YCTPOHCTBA CHCTEM PATHOCBA3ZH H PATHOI0OCTYIAY).
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IMpuioxenne k padoyeil mporpamMme

MMHUCTEPCTBO OBPA3OBAHMS 1 HAYKU POCCHUMCKOM ®EJEPALIMNA
®denepanpHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEbHOE YUPEXKICHUE
BBICIIIETO POQeCcCHOHATEHOTO 00pa3oBaHusI
«ToMcKHil rocy1apCTBEHHBI YHUBEPCUTET
CHUCTEM yTpaBieHHs U pagrodnekTpoHukm» (TYCVYP)

YTBEPXIAIO:
IIpopextop o YP
I1.LE. Tposin

"5 " 04 2016 .

®OHJI OIEHOYHBIX CPEJCTB I10 YYEBHOM JUCIIUILINHE
«PanmonpuemMHbIe yCTPOCTBA CHCTEM PAaAHOCBA3H M PAaAUOI0CTYIIA»
YpoBeHb 0CHOBHOI 00pa30BaTeIbHON MPOrpaMMbl: aKajeMUYecKuii 0akaiaBpuart
Hanpagaenue noarorosku: 11.03.02 — UHdpoxkoMMyHHKAIIMOHHbIE TEXHOJIOTHH H CHCTEMBbI CBSI3H
IMpoduian: Cucrembl paInoCBs3H U PAAUOAOCTyNIA
®opma 00yueHHsI: OUHASA
daxyabrer: PT® (paguorexHu4yeckuii)
Kadeapa npopuaupyromas u Bpinyckawmasi: TOP (TeJlekoMMyHMKAIMii M1 OCHOB PaHOTEXHUKH)
Kadenpa odecnieunBarwmas: PTC (paanoTeXxHH4eCKHX CHCTEM)

Kypecsrt: 3, 4 Cemectpsl: 6, 7

Yuebnbie mianbl HaGopa 2013, 2014, 2015 rr.

3ayert: 7 cemecTp And. 3auer: 7 cemectp

JIK3aMeH: 6 cemecTp

Pa3zpaboTunk C.B. MenuxoB

Tomcerk 2016
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1 BBeagenue

®ona  ouenouHwsix cpeacts  (DPOC) sBrnsercs npuioKEeHHEM K pabouell mporpamMme JAUCHUILIMHBI
«PamuornpreMHbIe yCTPOHCTBA CHCTEM paJHOCBs3u 1 panuonoctynay (PYCPuP/l) u npencrapnseT cob6oil COBOKYITHOCTh
KOHTPOJIbHO-U3MEPHTEBHBIX MAaTEPHUAaIOB (TUIIOBEIC 337a4M (3a1aHus), KOHTPOJIbHBIC PaOOTHI, TECTHI U JIp.) ¥ METOJIOB
WX HCIIOJIb30BaHUs, NpeAHa3HaYeHHbIX U1 U3MEPEHHs YPOBHS JOCTHXKEHHUS CTYACHTOM YCTaHOBJIEHHBIX PE3YyJIbTaTOB
o0OyueHusl.

®OC 1o IUCUUIUIMHE HCIIONB3YETCS MPH MPOBEACHUM TEKYIIETO KOHTPOJIS YCIEBAEMOCTH M MPOMEKYTOUHOM
aTTecTally CTYICHTOB.

[TepeueHp 3aKpETUICHHBIX 32 TUCIMILIMHON KOMITETCHIIMH MPUBEICH B Ta0uuIe 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 HCKAXKEHISIX HENPEPHIBHBIX U
JOKyMCHTALUK JUCKPETHBIX CUTHAJIOB IPU MPOXOKICHUH pagloTpaKTa
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 aHAJIM3a U pacueTa
paspabarbiBaeMbIX . OCHOBHBIX (DYHKITHOHATBHBIX Y3JIOB PaJIHOTPHEMHBIX
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 PAAUOIOCTYNA, YCIOBUAN UX AKCILTyaTalluu,
periamMeHTaM. BKJII0Yasi TpeOOBaHMUsI 3KOHOMUKH, OXPaHbl Tpyaa U

OKPYXAIOIIEH CPEebl, IPTOHOMHUKH U TEXHHUECKON
ACTETHUKH; BEIOUPATH DJIEMEHTHYIO 0a3y ¢ y4eToM
TpeOOBaHMI MUHUATIOPU3AIINH, HAJICKHOCTH,
3HeKT’pOMaFHHTHOI71 COBMECTHUMOCTH, TCXHOJIOTHYHOCTH,
PEMOHTOMNPHUIOAHOCTH, YA0OCTBA IKCILUTyaTAI[MY H
3KOHOMHUYECKOH 3(p(HEeKTHBHOCTH; OCYILIECTBIIATh
CXEMOTEXHHUYECKOE [TPOCKTUPOBAHUE pa3pabaThIBACMbIX
PaaHONPHUEMHBIX Y3II0B U YCTPONCTB, BKIOYAs pacyer
3JIEMEHTOB MPUHIMITHATIBHBIX CXEM M TEXHUYECKHX
MOKa3aTeliei, CTPEMSICh K UX TeXHUKO-KOHOMHYECKOI
ONITUMHU3AIUHN ,;TIPOBOANUTDH HaTypHLIﬁ OKCIICPUMCEHT 110
M3MEPEHHIO OCHOBHBIX MTOKA3aTeNeH U XapaKTePUCTUK
PanMONIPUEMHUKOB U X (PYHKIIMOHATIBHBIX Y3JIOB.

Honocen enademon:

[IEPBUYHBIMU HaBbIKaAMU HACTPOMKHU U PETYIUPOBKU
paavoNpUEMHON anmaparypsl IIpU 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 PpPAd  OTAIlOB. DTansl q)OpMI/IpOBaHI/Iﬂ
KOMIECTCHIONH, NPUMCHACMBIC JIsI 3TOI'O BHIbI 3aHATUA U HCIIOJIB3YEMBIC CpEIACTBA OLUCHUBAHHA IIPECACTABJICHBI B

Tabmie 2.

Taoauna 2— 9ranbl (l)OpMI/IPOBaHI(Iﬂ KOMIIETCHIIUU M UCITOJIb3YEMbIEC CPEICTBA OLICHUBAHUA

Cocras

3HaTb

Ymernb

Baagern

3HaTh NPUEMBI KOHTPOJIS

Bnangets HaBBIKAaMM

COOTBETCTBUS YMeTh H3y4aTh METOIBI KOHTPOJISI COOTBETCTBUS
pa3pabaTbIBacMbIX KOHTPOJISI COOTBETCTBUS pa3pabaThIBaeMbIX
MPOEKTOB M TEXHUUYECKOW | pa3pabaTbIBaeMBIX 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 [IpakTtnyeckue e JlaGopaTopHsbie
. e BrimonHeHue
Buabi 3ansaruii 3aHATHSA paboThI
r JIOMAIITHETO 3aTaHHsI e KVDCOBOi HDOGKT
. TTOBBIC
pyn e CamocrosTenpHast P p
KOHCYJIbTAIUH
paboTa CTyJJeHTOB
o  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 NOKa3aTesleil 1 KpuTepHeB OLleHUBAHUSI KOMIIETEHIUHU 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 (HaKTHI, IPUHIINIIBI,
MPOIIECCHI, OOIIUE MOHATHS
B IIpeeliax u3ydyaeMoin
obsactu

O06namaer qramna3’oHoOM
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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O061amaeT OCHOBHLIMU
YMEHUSIMH, TPEOYEMBIMHU
JUTSI BBITIOJTHEHHUS TPOCTHIX

O06namaer 0a30BLIMU
00IIMMHU 3HAHUSMU

PaGoraeT npu npsimom
HaOJIIOICeHU U

YIIOB.]'ICTBOI)I/ITGJILHO

(moporoBblii ypoBeHb)

3aga4

(DOpMyJ'II/IpOBKa rokasaresnen u KPUTCPHUEB OLICHUBAHHNA JIaHHOM KOMITETEHIIUH MMpuBCJcHA B Ta6J'H/IIIC 4,

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

IMoka3aTesau U KpUTEpUU

3HaTb

Ymers

Baagern

e 3HaeT BCE MPUEMBI

KOHTPOJIAA COOTBETCTBUA

e YMeeT ObICTPO U3yuaThb

METOABI KOHTPOJIA

e CBOOOIHO BIIagceT
MpUEMaMu KOHTPOJIS

pa3pabaThIBaeMbIX COOTBETCTBHS COOTBETCTBHSA
N MIPOEKTOB U TEXHUYECKOM pa3pabaTbIBaeMBbIX pa3pabaThIBaeMbIX
OT1iu4HO (BBICOKUIA
oBeHD) JOKyMCHTALIUH MIPOCKTOB U MPOEKTOB U

yp CTaHAApTaM, TEXHUYECKUM | TEeXHHUYECKOU TEXHUYECKOU
YCIIOBUSM U APYTUM JIOKyMEHTAIINH T10 JIOKYMEHTALUU
HOPMAaTHBHBIM HOPMAaTHUBHBIM HOPMATHBHBIM
JOKyMCHTaM JIOKYMEHTaM JIOKyMEHTaM

¢ 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 ITPUEMBI 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 POEKTOB M TEXHHYECKOW JOKYMEHTAIUA
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 BH/bI 3aHITUHA | HCIOJB3YCMBIC CPCACTBA OLCHUBAHHUA MPECACTABICHBI B

Tabaune 5.

DTanel

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

Cocras

3HaThL

YmMmern

Baagernb

Coaep:xkaHue 3Tanos

3HaTh IPUEMBI
OCYILECTBICHUS
MIEPBUYHOTO KOHTPOJIS
COOTBETCTBUS
pa3pabaTbIBaeMbIX
MIPOEKTOB U TEXHUIECKOH

YMeTb u3ydatb IpUEMBbI
OCYILECTBIICHUS
MIEPBUYHOTO KOHTPOJIA
COOTBETCTBHSA
pa3pabaTbIBaeMbIX
IIPOEKTOB U TEXHUUECKON

Bnaners npuemamu
OCYIIIECTBICHUS
MIEPBUYHOTO KOHTPOJIS
COOTBETCTBUSA
pa3pabaThIBaEMBIX
MPOEKTOB U TEXHUYECKOMH

CornacoeaHa Ha noptane Ne 5097

(bopMupoBaHUs




19

JOKYMEHTaIUU JIOKYMEHTalU! JIOKYMEHTalluu
HAIlMOHAJIEHBIM K HOpPMaTHBHBIM HOPMaTHBHBIM JOKYMEHTaM
MEXIyHapOIHBIM JOKYMEHTaM PaziIuuHOTO
CTaHJapTam u YpOBHS
TEXHUYECKUM
periaaMeHTam
e JlaGopatopHbie
Jlexun patop
paboThI
[IpakTnueckue e JlaGopaTopHble
. e BrmonHeHne
Buabl 3anaTumii 3aHATUSA paboTHI

JOMAITHET0 3aJaHus
e ['pynmnoBeie .

KypcoBoii mpoext
e CamocrosTenpHas yp p

KOHCYJIbTaIln!
paboTa CTyeHTOB
e Odopmierue
e Tect bop e 3amura 1a00paTOPHBIX
OTYETHOCTH U 3aIUTa
e KonrponbHas pabota pabor
Hcnons3yemble cpencTna J1a00paTOPHBIX PaboOT
e BrimonHenue e 3ammTa KypcOBOTO
OLlEHUBAHMS e Odopmienue u
JIOMAIITHEr o 3aJaHus MpOEKTa
3alIKTa JOMAIIHET 0
e Dk3aMeH e DK3aMeH

3alaHuA

OO0uire XapaKTepPUCTHKH MOKA3aTeNicii U KPUTEPUEB OLICHUBAHKS KOMIICTCHIIMU HA BCEX dTalax MPUBEICHBI B
Tadaune 6.

Ta0anna 6 — O01ue XapaKTepUCTUKH NOKa3aTe el M KpuTepHeB OLleHMBAHUS KOMIIeTEeHIIUHU 10 3Tanam

Iloka3aTenu u KpuTepuun

3HaThL

YmMmerb

Baagern

OTu4HO (BLICOKMII YPOBEHb)

ObnanaeT GakTUICCKUMU U
TCOPECTUYCCKUMU 3HAHUAMU
B Mpejenax u3ydyaeMoun
005acTH ¢ MOHUMAaHUEM
TpaHull IPUMCHUMOCTH

Ob6namaeT quana3oHoOM
IIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX I pa3BUTHUA
TBOPUYECKUX PELICHUH,
abcTparupoBaHus mMpooiIeM

KonTpomnupyet paboty,
IIPOBOAUT OLCHKY,
COBEPILEHCTBYET JCUCTBUS
paboThI

Beper 0TBETCTBEHHOCTS 3a
3aBepIIEHHE 33134 B
HCCIIEI0BaHMNU,
IpUCTIOCca0INBaET CBOE
MOBEJIEHHE K
00CTOSITENILCTBAM B
peneHny npodiiem

O0iamaeT 1uana3oHoM
MPAKTHYECKUX YMEHHH,
TpeOyeMBbIX ISl peLIeHUsI
OIpe/IeIeHHbIX MPOOIeM B
00J1aCTH HUcCIeqoBaHus

3HaeT (aKThl, IPUHIIMITHI,
HPOLECChI, 00IINE TOHATHS
B IIpeeNnax u3y4aeMoi
obnactn

Xopouo (0a30BbIii yPOBEHbD)

OO6nagaeT OCHOBHBIMH
YMEHUSMH, TpeOyeMbIMU
JUTSL BBITIOJTHEHUST TIPOCTHIX
3aga4

Oo6nazaeTr 6a30BBIMU
OOIIKMMHY 3HAHUAMU

YaoBaerBoputeabHO
(moporoBbIii YpOBEHb)

Pabotaer nipu npsimom
HaOJIIONEHUHU

dopMynrpoBKa OKa3aTeNel M KPUTEPHUEB OICHUBAHUS JaHHON KOMIIETCHIINH ITpUBEIeHa B Tabnuie 7.

Tabauna 7 — Iloka3aTeu U KpUTEPHUN OLEHMBAHUSI KOMIIETEHIIMU HA 3Tanax

Ilokazarenu u KpUTEpUU 3HaThb Ymernb Baapers
¢ 3HaeT Bce NPUEMBI e YMeer OblcTpo n3y4yarts | ® CBOOOIHO Biajieet
OCYILECTBIICHUS IPUEMBI OCYLIECTBICHUS npueMaMu
HEPBUYHOTO KOHTPOJIS HNEPBUYHOTO KOHTPOJIS OCYILECTBIICHUS
COOTBETCTBUSA COOTBETCTBUS MIEPBUYHOTO KOHTPOJIS
Ot1au4HO (BBICOKMIT pa3pabaTbIBaeMBIX pa3pabaThIBaeMBIX COOTBETCTBUS
YPOBEHB) MPOEKTOB M TEXHIMYECKOI MPOEKTOB M TEXHIMYECKOI pa3pabaThIBaeMBIX

JIOKyMEHTAIIH JTIOKYMEHTAIIH MIPOEKTOB U
HAIMOHAIBHBIM U HOPMAaTHBHBIM TEXHIUYECKOI
MEXIYHAPOAHBIM JIOKyMEHTaM pa3JInuHOro JIOKyMEHTaluH
CTaHAapTaM U TEXHUUYECKUM | YpOBHSA HOPMAaTHBHBIM
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periaMeHTaM JIOKyMEHTaM
¢ 3HaeT NpUEMBI
e YMeeT u3y4ath npuemMsl | o Brnageer npuemamu
OCYIIIECTBIICHHS
OCYIIECTBICHHS OCYIIECTBIICHHS
MEPBUYHOTO KOHTPOJIS
MEPBUYHOTO KOHTPOJIS MEPBUYHOTO KOHTPOJIS
COOTBETCTBHS
COOTBETCTBHS COOTBETCTBHS
N pa3pabaThIBaEMBIX
Xopomo (6a30BbIii . pa3pabaTbIBaeMbIX pa3pabaTbIBaeMbIX
MPOEKTOB Y TEXHUYECKOH .
YPOBEHb) MPOEKTOB M TEXHUYECKOH MPOEKTOB U
JOKYMEHTAIN .
JIOKyMEHTAIIN TEXHUIECKOH
HAIMOHAIBHBIM H
HOPMAaTHBHBIM JIOKyMEHTAIIH
MEKIyHapOIHBIM
JIOKyMEHTaM Pa3IHIHOTO HOPMAaTHBHBIM
CTaHZapTaM ¥ TEXHUYECKUM
YPOBHSA JIOKyMEHTaM
permaMenTaM
¢ 3HaeT OCHOBHBIEC IPHEMBI ¢ B npuHIune ymeer e YacTu4aHO BrageeT
OCYIIIECTBIICHHS W3y4aTh IPHEMBI pUeMaMu
MEPBUYHOTO KOHTPOIIS OCYIIECTBIICHHS OCYIIECTBIICHHS
COOTBETCTBHS MIEPBUYHOTO KOHTPOJIS MEPBUYHOTO KOHTPOJIS
pa3pabaTbIBaeMbIX COOTBETCTBHS COOTBETCTBHS
YaoBaerBopuTeIbHO o
o MPOEKTOB U TEXHHMYECKOI pa3pabaTbIBaeMbIX pa3pabaThIBaeMbIX
(moporoBbiii ypoBEHb) N
JIOKYMEHTAIN MPOEKTOB M TEXHUYECKOM MPOEKTOB U
HalMOHAIBHBIM 1 JIOKyMEHTaIIN TEXHUYECKOM
MEKTyHapOIHBIM HOPMAaTHBHBIM JIOKyMEHTAIIH
CTaHJapTaM M TEXHUYECKUM | JTOKyMEHTaM pa3iIMIHOTO HOPMAaTHUBHBIM
perimaMenTaM YPOBHSA JIOKyMEHTaM

3 ®opMBbI KOHTPOJISI YCBOEHUS MaTepuaia AUCHHIUIMHBI H (JOPMHUPOBAHHUA KOMITETEHIUT

Jliist KOHTPOJISL YCBOGHHS Marepuaia TUCHHUIUIMHBI 1 (GOPMHUPOBAHUS KOMIIETEHIMI HCIONB3YIOTCS SKCIPECC-
OMpOC HA JIEKIHAX U MPAKTUYSCKUX 3aHATUAX, Ja0OpaTOpHbIC 3aJaHus, JOMAIIHHE 3a[JaHUsl [0 MPAKTHYECKUM
3aHATHAM, KYPCOBOC MPOCKTUPOBAHUE W HWHBIC MaTepHasbl, HCOOXOAUMBIC [UIS OICHKH 3HAHWMN, YMCHHI, HABHIKOB U
(M) ombITa JESATEIBHOCTH, XapaKTePH3YIONIUX dTambl (OPMUPOBAHUS KOMIICTCHIIMA B IPOLECCE OCBOCHUS
00pa30BaTeIbHOIN MPOrPaMMBI.

4 MeTogmquKne MaTepuaJibl

s obGecnieuenust mporecca 00y4eHHs, MOATOTOBKH K JTa0OPAaTOPHBIM 3aHATHAM U CaMOCTOSITENBbHON PabOTHI
HCIOJIB3YIOTCA METOJUYECKHUE MaTepUallbl, ONPEAEISIOIINEe TPOLEAYpPbl OLEHUBaHUS 3HAHUN, YMEHUH, HaBBIKOB U (MJIN)
OTIBITA IESTETHHOCTH, XapaKTEPU3YIOIINX 3Tabl (POpMUPOBaHIS KOMITETCHITHHA, B CIEAYIOIIEM COCTaBE.

4.1. OcHoBHas JuTepaTypa

1. Ilymxkapes B.II. YcrpoiictBa npuema u 00pabOTKH CUTHaJIOB [DIeKTpOHHBINA pecypc]: YueOHoe mocobue. —
Tomck, ToMck. Toc. YH-T cHCTeM ympapleHHs WU panuodnektpoHuku, 2012. — 201 c. (Pexxum pocrtyma:
http://edu.tusur.ru/training/publications/1519).

4.2. lonoJIHUTEIbHAS JIUTEPaTypa

2. Onumyk A.I'. u np. Pagnonpuemusie ycrpoiictBa: YueOHoe mocodue st By30B. — MuHck.: HoBoe 3HaHue,

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

[Manmxkos B.B. Pagnonpuemnsie ycrpoiictsa. - M.: Paguo u cBsi3p, 1984. — 392 c. (64 3k3.).

4. Tonosun O.B. Pagmonpuemnsie yctpoiicTBa: Y4eOHHMK Uil TEXHUKYMOB. - M.: [opsiuas nunus - Tenexowm,
2004. - 384 c. (99 5x3.).

5. byra H.H., ®ansko A.U., Yucrsaxkos H.U. Pagnonpuemusie ycrpoiicta. - M.: Paano u csss, 1986. — 320 c.

(22 5k3.).

Bob6por H.B. Pagnomnpuemusie ycrpoiictsa. - M.: Dueprus, 1976. — 368 c. (18 3k3.).

7. Hassigos FO.T., Jauuy 10.C., XKykosckuii A.Il. u ap. Paauonpuemusie ycTpoiicTBa: YueOHOe mocobue s
By30B / [Tox pexn. A.I1. XykoBckoro. - M.: Beicas mikosna, 1989. - 344 c. (48 5k3.).

8. UwmcrskoB H.U., Cumopo B.M. Pamuonpuemnbie  ycTpoiicTBa:  Y4eOHHK
H.W. Yucrskosa. - M.: Cea3p, 1974. — 409 c. (36 3k3.).

9. AwmmanroB 1.H., Aatonos-Antunos l0.H., Bacunses B.I1. u np. Pagnonpuemnsie yctpoiicTBa: YueOHUK s
By30B / [Tox pen. B.U. Cudoposa. - M.: Coserckoe paauo, 1974. — 561 c. (14 ak3.).
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Menuxos C.B. AnanoroBoe u nudpoBoe panuoBemanue [DIeKTpoHHbIH pecype]: YueOHoe mocooue. Uzmanue
TpeTHe, ucrpasjicHHOe. — ToMcK: TOMCKHUI roc. YH-T CHCTEM YIIPABICHHUS M PaguodaeKTpoHuky, 2015, — 233 c.
(Pexxum noctyna: http://edu.tusur.ru/training/publications/5457).

Menuxos C.B. Ananorosoe u 1udpoBoe pamuopemianue: YdyeOHoe mocoome. — Tomck: ToMmMckuii roc. yH-T
CHICTEM YIIpaBJICHUsS U paanodnekTponuku, 2002. — 251 c. (80 3k3.).

4.3 Y4eOHO-MeTOUYECKHE MOCOOHUSI VISl MPAKTHYECKHUX 3aHATHIi
U CAMOCTOSITEJIbHOW PadoThI IPH MOATOTOBKE K HUM

Menuxos C.B., Ilymkapes B.Il., Sxymesuu I'"H. Pannonpuemnsie ycTpoiicTBa [DIeKTpOHHBIH pecypc].
COopHuK 33724 u ynpaxHeHuid. — ToMck: ToMckuit roc. yH-T CHCTEM YIIPaBICHUS U paarodeKTpoHukn. 2015.
—94 c. (80 3k3.). (Pexxum gocrtyma: http://edu.tusur.ru/training/publications/4939).

Menuxos C.B., Ilymkapes B.I1., fAxymesuu ['H. Paguonpuemusie ycrtpoiictea. COoOpHHK 3amady U
ynpaxHeHuii: YdeOHoe Merommdeckoe mocodbme. — Tomck: ToMckuid TOC. YH-T CHCTEM YIpaBIEHUS U
paauosnextponuku. 2011, — 93 c. (80 3k3.).

Konorpusos B.A., MenuxoB C.B. CamoctositenbHass paboTa CTyA€HTa NpH HM3YYCHUH JUCLMIUIMH
MaTeMaTHYECKO-€CTECTBEHHOHAYYHOT0, 00menpodeccuoHaIbHOro  (MPOECCHOHANBHOTO), CIEHHAIBLHOIO
LIUKIIOB [DNEeKTPOHHBIA pecypc]: Yd4eOHO-MeToauveckoe MMOCcCoOue MO CaMOCTOSATENbHON padore. — Tomck:
Tomckmit roc. yH-T cHCTeM ympaBleHUsS U paguosnekrponnkn, 2012. — 9c. (Pexum mpoctyna:
http://edu.tusur.ru/training/publications/1845).

4.4 Y4eOHO-MeTOAUYECKHE MOCOOUSI IS JIA0OPATOPHBIX 3aHATHIH
H CaMOCTOSATEJIbHOI PadoTHI MPH MOATOTOBKE K HUM M HATIMCAHNUS OTYETOB

Memuxos C.B., Ilymkapes B.II., Xemnepckas C.I1. Paguonpuemnsie yctpoiicTBa [DNEeKTpOHHEIN pecypc]:
VY4eOHOo-MeToANYECKOe TOCOOHE MO JTa00pPaTOPHBIM 3aHITHSM W CaMOCTOSITENILHOM paboTe AJs CTYAEHTOB
paguoTexHU4YecKux cnenuanbHocTed. — ToMck, ToMCKHiA roc. YH-T CUCTEM YIPABICHUS U PAIUO3JIEKTPOHUKH,
2012. — 74 c. (Pexxum moctyna: http://edu.tusur.ru/training/publications/2015).

[Mymkapes B.II. Hccnenoranue kojieOAaTEeIbHOIO KOHTYpa C 3JCKTPOHHOW MMEPECTPOHMKON YaCTOTHI
[DnekTpoHHBIN pecype]: YueOHO-MeTouuecKoe mocodue 1o 1adopaTopHON paboTe B KOMIBIOTEPHOU cpelie
QUCS. — Tomck, ToMckuii TOC. YH-T CHUCTEM YHpaBIeHHUS W pamnodiaexTpoHuku, 2012. — 25c. (Pexum
noctyna: http://edu.tusur.ru/training/publications/1575).

ITymkapes B.II. MccnegoBanue auamna3oHHONM BXOAHOW LENM MPU PA3JIMYHBIX CBA3SX C HEHACTPOECHHOM
aHTEHHOM [DneKkTpoHHBIH pecypc]: YueOHO-MeToanueckoe mocobue 1o JsabopaTopHoil pabore B
koMmmerotepHoil cpene QUCS. — Tomck, ToMckuil roc. yH-T CHCTEM YIIPABICHUS U paAHOIEKTPOHUKH, 2012. —
27 ¢. (Pexxum moctyma: http://edu.tusur.ru/training/publications/1576).

ITymkapes B.II. HccnenoBanue OuanmazoHHOTO CENEKTUBHOTO YCHIIMTENS PaJdO4YacTOThl [DIEKTPOHHBIN
pecypc]: YueOHo-MeTonnueckoe nocodue no gadoparopHoi pabore B kommbilotepHoi cpeae QUCS. — Tomcek,
ToMckuii TOC. YH-T CHUCTEM YHpaBieHUS U paguodnekTponuku, 2012. — 24c. (Pexum pocryma:
http://edu.tusur.ru/training/publications/1574).

[Tymxapes B.I1. MccnenoBanue aMInMTyJHOTO JEeTEKTOpa [DNEKTpOHHBIH pecypc]: Yd4eOHO-MEeTOoIUuYecKoe
nocobue mo naboparopHoii padote. — Tomck, TOMCKHIA TOC. YH-T CUCTEM YIPaBICHUS M PalMOIIEKTPOHHKH,
2012. — 25 c. (Pexxum poctyna: http://edu.tusur.ru/training/publications/1622).

4.5 Y4eOHO-MeTOAUYECKHE MTOCOOUS VIS KYPCOBOTO MPOEKTHPOBAHUS

[Tymxapes B.II. Pamnonpuemnsie ycTpoicTBa [DIeKTpOHHBIM pecypc]: YduebHoe mocobue 1o KypcoBOMY
npoekTupoBaHui0. — Tomck: TOMCKHIA TOC. YH-T CHCTEM YNpaBJiCHUS U paanodjiekTpoHuxu, 2012. — 278 c.
(Pexxum noctyma: http://edu.tusur.ru/training/publications/1522).

[Mymkapes B.I1 YcrpoiicTBa npuemMa u 00pabOTKM CUTHAJIOB [ DJICKTPOHHBIN pecypc]: YueOHO-MeTouuecKoe
nocobue. — Tomck: ToMmckuii TOC. YH-T CHCTeM yrpamieHus u panuodnnekrporuku, 2012. — 70 c. (Pexum
nocrtyna: http://edu.tusur.ru/training/publications/1515).

Komnecor A.H. IlpoekTupoBanne paguoNpPUEMHBIX YCTPOWCTB: YueOHO-MeToamdeckoe mocobme. — Tomck:
TomMcKkuit roc. yH-T CUCTEM yIpaBieHHs U paguodnekTporuku, 2006. - 35 c. (60 3k3.).

Menuxos C.B. UyBCTBHTENBHOCTh PaJUONPUEMHBIX YCTPOHCTB: YdeOHOe mocoOue Juisi JIGKIIMOHHBIX U
NPAaKTUYECKUX  3aHSATHH, KypCOBOIO  NPOEKTHUPOBAHUS,  CaMOCTOSTEIbHOM  pabOTBl  CTYAEHTOB
pPaAMOTEXHUYECKHNX clienuanbHocTel. M3manne BTopoe, mcnpasienHoe. — Tomck: ToMmck. roc. yH-T cucteM
yIpaBJIeHUA u PaanOdIEKTPOHUKH, 2015. - 99 c. (100 3k3.). (Pexum JloCTyTa:
http://edu.tusur.ru/training/publications/5109).
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MenuxoB C.B. OueHka 4yBCTBUTEIBHOCTH PaJHONPUEMHBIX YCTPOUCTB: YuebHoe nocodue. — Tomck: Tomck.
roc. yH-T CUCTEM yrpasjeHus u paguodnekTponuku, 2007. — 100 c. (100 3k3.).

IMasnos B.H. u mp. IIpoexTrupoBaHne paguoNpUEMHBIX YCTPOHCTB: YuebHoe mocobue mis By30B / ITox pep.
A.I1. Cusepca. - M.: CoBerckoe paauo, 1976. — 486 c. (148 3k3.).

Bobpos H.B. u np. Pacuer pagronpuemunkos: Yueonoe nocodue. - M.: Boeanznar, 1971. - 496 c. (131 3k3.).
lomy6xoB A.IL. u ap. [IpoexTrpoBaHne parOIOKAIMOHHBIX NMPHUEMHBIX YCTPOMHCTB: YueOHOe mocoOue is
BY30B. - M.: Bricmras mkona, 1984. — 336 c. (51 3k3.).

bankos H.B u np. Pagunonpuemusie ycrpoiictBa: CrpaBounoe nocobue / [Tox pea. JI.I'. Bapynuna. - M.: Panuo
U CBA3b, 1984. — 272 c. (22 3K3.).

benkna M.K. u np. CrpaBo4HHK 1O y49eOHOMY NPOEKTHPOBAHHIO TNPHUEMHO-YCHIIUTEIBHBIX YCTPOWUCTB:
Cnpasounuk / [Tox pea. M.K. benkuna. - Kues: Bumia mkona, 1982. — 448 c. (4 7x3.).

Bormanoswmu b.M. u gap. IlpoektupoBaHme »3IEMEHTOB pPAaTUONPHEMHBIX YCTPOMCTB (YyIpaBIsieMBIX
JNIEKTPOHHBIX aTTEHI0ATOPOB): YdeOHoe mocobme mns By3oB / llog pex. b.M. bormanoBuwa. - MuHCK:
Bermmiimast mikosa, 1979. — 192 c. (9 ak3.).

CroBep Y.A. IlpoekTupoBanre TPaH3UCTOPHBIX PaAMOBEIIATEIBHBIX U TEICBU3MOHHBIX IPUEMHUKOB: HayuHoe
mnanwue / [lep. E.H. U3romoBa. — M.: Oueprus, 1971. — 255 c¢. (31 3k3.).

I'opmenes B.JI., Kpacuomngetopa 3.I'., ®enoprieB b.®. OCHOBBI NMPOCKTHPOBAHHUS PATUOTPUEMHHUKOB. - JI.:
Oueprus, 1977. — 384 c. (50 3k3.).

[Tepumos C.B., lllymnkoit K.A. Bxogasle nienn paguonpueMHuKoB. — M.: DHeprus, 1973. — 256 c. (68 3k3.).
My3sbika 3.H. u np. Pacuer BRICOKOYaCTOTHBIX KACKaJ0B PAIUONPUEMHBIX YCTPOHUCTB Ha TpaH3UCTOpax. — M.:
Oueprus, 1975. — 160 c. (14 7k3.).

Kamuxman C.I'., JleBun SI.M. OcCHOBBI TEOpUHM M pacyeTa paJHOBEIIATEIbHBIX INPUEMHHUKOB Ha
MIOJTYTIPOBOJHUKOBBIX ITprbopax. — M.: Ceszb, 1969. — 480 c. (39 ax3.).

Exumor B.JI., IlaBnoB K.M. [IpoekTupoBaHue paJuONPUEMHBIX YCTPOWCTB: YueOHOe TmocoOme s
TeXHUKYMOB. — M.: CBs3b, 1970. — 504 c. (17 3k3.).

bpunnuantos J.I1. PacyeT u KOHCTpyHpOBaHUE MOPTATHBHBIX TPAH3UCTOPHBIX TEJIEBU30pOB. — M.: CBsi3b,
1971. - 312 c. (4 3k3.).

Knnu C.M. IlpoektupoBanne CBY ycTpoHCTB pannoOKallMOHHBIX IpueMHUKOB. — M.: CoBeTckoe paauo,
1973. — 320 c. (46 3K3.).

O®pankud C.JI. OCHOBBI TEOpUU U pacyeTa paJgHOJOKAIIMOHHBIX NPUEMHUKOB. — M.: MammHocTpoenue, 1969.
—199 c. (9 3x3.).

[MonsikoB B.T. Pamnomno0urensmM o TeXHUKE IPIMOTo npeodpazosanus. — M.: [latpuor, 1990. - 264 c. (6 3k3.).
[onsikoB B.T. Pagnosemniarensasie UM npuemHuku ¢ Gpa3oBoit aBTomoactpoiikoit. — M.: Pagmo u cBszp, 1983.
—96 c. (5 3K3.).

Barun 10.B., Jlsmenko A.I'. YacToTHBII AHCKPUMHHATOP PaJUONPHUEMHBIX ycTpoicTB. — M.: CBs3b, 1971. —
47 c. (5 3k3.).

Komumckuit M.  u  ap. Ludpossie  paamonpuemusie  cuctembl:  CnpaBounuk / [Ton — pen.
M.U. XKomzumickoro. — M.: Paauo u cBsi3b, 1990. — 208 c. (20 3x3.).

Kamuxman C.I'., lextman b.W. Ludposas cxemMoTexHHWKa B paJMOBELIATENbHBIX NpHEeMHHKax: HaydHo-
nomyJsipHas tuteparypa. — M.: Paguo u cBsi3p, 1982. — 104 c. (4 3k3.).

4.6 KoHTpoJibHbIE BONPOCHI 1JIsl POBEPKU 3HAHUI MO THCIMILIMHE,
BXOJSIII[ME B DK3aMEHALIMOHHDbIE OUJIeThI

Ha3naueHue 1 OCHOBHBIE XapaKTEPUCTHKHU pPaAHONPHEMHBIX ycTpoicTB (PY). CtpykTypHbIe cxeMbl PY, nx 10ocTOMHCTBA U
HETOCTATKH (IETEKTOPHBIA MPUEMHUK, MPSIMOTO YCHIICHHSI, CYIIEPTreTePOIHH, IPSIMOTO MPeoOpa3oBaHus, pereHepaTUBHBIH,
CBEpXpETCHEPATUBHBIH).

OKBHUBAJICHTHbIE CXEMBI, NapaMEeTphl M CBONCTBA OTKPBITBIX HEHACTPOCHHBIX U HACTPOCHHBIX MNPUEMHBIX AHTEHH,
PaMOYHBIX U (PepPUTOBBIX IPUEMHBIX aHTCHH.

Haznauenue Bxoxnoit nenm (BI[) PY. Tpe6osanus ko BL] PY. Cxemsr Bl ¢ HenactpoenHoi anteHHOH. Cxembl Bl ¢
HaCTPOEHHOW aHTEeHHOW. DJIeKTpoHHas nmepecTpoiika BII, cxemsl, ycioBus aJis1 BEIOOpa diaeMeHToB cxeM. OcobenHoctr BI]
IpueMHHUKOB auanazonoB YBY u CBY.

BIl ¢ emKocTHOW CBs3bl0 C HeHacTpoeHHOH aHTeHHOW. KoaddummeHnt nuamazona. M3MmeHeHHWE pPE30HAHCHOTO
KodpdunreHTa mepenadyn NpH mepecTpoiike. BriOop BemMUMHBI €MKOCTH CBsI3H. M30mparenpHOCTH. [loCTOMHCTBA |
HEIOCTaTKH.

BII ¢ MHAYKTUBHOH CBSI3bI0 C HEHACTPOCHHOM AHTEHHOM. PeXUMBI «yKOPOUEHHON aHTEHHBI» U «YIUIMHEHHOW aHTCHHBD.
Koappuunenr nuanasona. VzmeneHue pe3oHaHcHOro ko3¢ ¢uuueHta nepenayd NpH IepecTpoiike. BriOop BerHIHHEI
cBsi3u aHTeHHBI co BLI. M36upatensHOCTh. JIOCTOMHCTBA M HEAOCTATKY.
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6. BI[ ¢ koMOMHHPOBaHHOH CBS3bIO C HeHAacTpOeHHOW aHTeHHOH. Koadduuument nuanazona. V3meHeHHe pe30HaHCHOTO
koa(unrenTa nepenayn npu nepectpoiike. Beioop BennuuHbl cBsi3u anTeHHb! co BLI. M30uparensHocts. JJocTonncTBa u
HEIOCTATKH.

7. BIL c marautHO# anteHHON. Koadduiment nuamasona. Beibop BeMMYMHBI CBA3M aHTEHHBI C MMOCIEAYIOIAM KacKaIoM.
W3menenne pezoHaHCHOTO K03 duitnenTa nepenaun npu nepectpoiike. M30upareapbHOCTh. JJOCTOMHCTBA B HETOCTATKH.

8. BILl mpm HacTpoeHHOW aHTeHHe. YcioBus coriacoBanms BI| c antennoii. [lapamerp cormacoBanms. Kos¢durmeHTst
nepenayn BIl mo HanpspKeHUIO U 110 MOIIHOCTH. M30MpaTensHOCTD.

9. HazHaueHnme M OCHOBHBIE TOKa3aTenn ycwiautedst paamodactoTsl (YPU). Cxema mepectpamBaemoro YPU, HazHaueHwe
9JIEMEHTOB. JJEKTpoHHas mepecTtpoiika YPU. M3menenue pe3oHaHCHOTO KO3((HWIMEHTa NepeAaddl NpU IepecTpoiKe.
W3z6uparenbHOCTh. OUIBTPHI THIIA «ABIPKaY, «IIPOOKa», NX Ha3HAUCHHE.

10. HenepecrpauBaemblii YPU B pexume coriacoBaHusi ¢ Harpy3koil. YcioBus cornacoBanus. [lapamerp coriiacoBaHusl.
KoapuunenTts! nepegayn o HapsHKEHUIO U 110 MOITHOCTH. M30upaTenbHOCTS.

11.TTapasutHble oOpaTHbIe CcBs3M B YPU, Mephl O YMEHBIIECHHIO MX BIUSHHUS. YCIOBHS Tepexoja pezoHancHoro YPY B
PEKUM TEHepaluH IapasuTHBIX KojeOaHui. YcroWumBeld koddduuueHt ycunenus YPU npu nelicTBUM BHYTpeHHEU
oOpaTHoii cBs3u. HeliTpanuszanus BHyTpeHHEH 0OpaTHO# cBszu B YPU.

12. Amnnmutyanas (konebaTenbHas) XapaKTepHUCTHKA PEe30HAHCHOTO Kackana. VckakeHune (GopMbl ormbaromeii aMILuTUTYIHO-
MoxynupoBaHHOTo curHana (AM-curaana) B YPU. Koaddurment rapmonuk. MepsI Uit €ro yMEHBIICHHUS.

13. bnokupoBanue (3aburne) curHana B YPU. Ilepekpectasie nckaxenus B YPU. Bzanmuaas Momymsamus (HHTEpMOIYIISINSI) B
YPU. Bropuunas monyisiuusi B YPU. Mepbl sl UX yMEHbLIEHUS.

14. Haznauenne, MecTO B NPHEMHHMKE, COCTaB W IoOKazarenu mnpeodpasosartenst gactoTel (ITH). Cxemsr 114, Ha3zHaueHume
3JIEMEHTOB.

15. CnekTpanbHblii COCTaB BBIXOJHOTO TOKa OJHOHampasieHHoro cmecuress (CM), aMIUIMTYAbI TOKOB KOMOMHAIIMOHHBIX
yactoT. KpyTusna npeoGpazoBaHus.

16. YacroTHast XapakTepHCTHKa U KaHaIbl MoOOYHOro npuema smHelHoro ITY. Mepsl mo ux ocnabnenuto. [IpeodpazoBanue
YacTOTHI C MHBEpCUEH 1 03 MHBEPCUH CIIEKTpA.

17. Kananel moboynoro nprema HenuneitHoro ITY. Mepsl no ux ocnabnenuo. Oco0eHHOCTh KaHaja MOOO0YHOro mpHuema c
gacroroii (fc+fup / 2).

18. Uckaxkenus ¢opmbl orubatomieit AM-curHanma, OnokupoBaHHe (3a0HWTHE), MEPEKPECTHBIE WCKAKCHUS, B3aWMHAS
MOIYJAIUS (HHTEPMOIYJIISIINS ), BTOpudHas Moxysiius B [14. Meps! o ux ocinabiaeHuto.

19. Cnoxnbie cxems! ITH u MeTon onpeneseHus: CHEKTPAIbHOTO COCTaBa WX BBIXOIHOTO TOKAa HA OCHOBE CTETIIEHHOTO pAIA.
CoiicTBa croxHbIX cxeM ITH.

20. Be16op pexmma pabotsl cMmecurens (CM) npu nuaeliHO-1oMaHoit BAX. Bri6op pexwma padotst CM mpu KBaJApaTHIHOMN
BAX.

21. TpeboBanus k reTepoarHaM NpueMHUKOB. CriocoObl o0ecnieueHns CTabUIIbHOCTH YacTOThl rerepouHa. [lepecTpanBaembie
CHHTE3aTOPHI 4acTOT.

22. Heo0X0IMMOCTB ¥ CIIOCOOBI CONPSIKEHHS HACTPOEK IPECETIEKTOPa U FeTePO/IHA TPUEMHHUKA.

23.BbpIOOp MPOMEXYTOUHOM YacTOTHI CyNepreTepojrHa, MCXOJs U3 YCIOBHH oOecreueHus: W30UpaTeNbHOCTEH 110
3epKaJbHOMY M COCEHUM KaHaJlaM.

24.YcnoBus, TPHUBOJIINE K HEOOXOJMMOCTH ABOMHOrO NpeoOpa3oBaHWsl YacTOTHI B CYNEPreTEPOJUHHOM IPUEMHHUKE.
CrpyKkTypHas cxema IpUeMHHKa ¢ ABOMHBIM ITpeoOpa3oBaHieM 4acToThl. Hanbosee omacHble KaHaIB TOOOYHOTO MTpHUEMa
cylepreTepoanHa ¢ JBOWHBIM MpeoOpa30BaHUEM YacTOTHI.

25. HazHaveHune, mOKa3aTeln, CXeMBI ycuinuTened mpomexyrouHoit wactotel (YIIH). Cxema m cBoiictea YIIU-1 (YIIY ¢
OJIMHOYHBIMH HacTPOECHHBIMH B pe30HaHC KOHTypamn). Koadpunnent npsmoyronsHocTH. @yHKIUS pacIIMPEHUs! TOJIOCHI.
QuKTHBHOE eNMHNYHOE ycwieHne. DyHKIMS ycuiIeHus. Y CHIIUTENbHbIe CBOMcTBAa m-KackaaHoro YIIU-1 mpu pa3iaudaHbIX
BENNYMHAX (PUKTHUBHOI'O €UHUYHOTO YCHIICHHUSL.

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

27. CTpyKTypHbIE CXeMbI IPUEMHHUKOB ¢ (GUIBTPaMu cocpenoToueHHor u3buparensHoctu (cenekimn) CU (PCC). ®CHU Ha
ocHoBe LC-3nemenroB. Dnekrpomexanndeckue OCU. [Tre3okepamuyeckne @CHU. Kpapuessie ®CU. TTAB-¢punbTpsl. Ux
CBOMCTBA.

28. Ha3HaueHue, NOKa3aTelIW aMIUTUTYIHBIX JeTeKTOopoB (AJl), ocHOBHble cxeMbl AJl Ha TOJYHNPOBOJHHKOBBIX JIHOMAAX
(mocnenoBarensHblil Al, mapamtensusiii AJl, AJl ¢ ynBoeHHeM BbIXonHOTO HampspkeHus ). [lapamerps! anognoro AJl B
pEeKHMe cIa0bIX CUTHAJIOB (B KBaJIPaTHYHOM PEXHUME paboThI).

29. YcnoBust Uit obecriedeHust JIMHEHHOro pexnma padoTs! nuoanoro AJl. YpasHenue AJl. Yo OTCEUKH M ero HaXoXJIeHHeE.
Koaddumument nepenayun munerinoro AJl.

30. BxomHoe compoTHBieHHe AUOAHBIX Al (I10ciIeoBaTeNbHOr0, MapauleIbHOTO, C yIBOGHHEM BBIXOJHOTO HAIPSIKEHUS).
Koadpdrmument punprpannn AJl. Cioco6s! yBeandeHus k03pPuiinerTa GrIbTparim.

31. JIuHeliHble MCKAXXEHUSI CHUTHAJIA MOIY/SIMHA B TUOMHOM juHEHHOM AJl. YcimoBus st 0OeCliedeHUs] X JOIMyCTHMOIO
YpOBHSL.

32. Henunelinble ncKakeHust orubaromeii AM-curnana B auogHoM AJl 3a cuer neiawmHenoctd BAX muoma. Henmuelinbie
HCKakeHus: orubaromeii AM-curHaia 3a cyeT WHEPIHOHHOCTH HArpy3ku (MCKaKeHUs BUAA «uiay). HenuHeiHble
nckaxeHuss AM-curHana B guomHoMm AJl 3a cder mepexomHOHW menu (MCKaKEHUS BHUAA «OTCEUKa»). YCIOBHSA IS
obecrieueHnst OTCYTCTBHS HEJIMHEIHBIX NCKa)KeHUH.

33. Cxema 1 CBOWCTBA TeTEPOANHHOTO JIETEKTOPA.

34. Cxema u cBoiicTBa HebanancHoro (aszoBoro (cuaxponHoro) nerextopa (PJ]). Cxema u cBoiicta 6anancuoro ®/1.
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35. Cxema, nIpUHLUI PaOOTHI, JOCTOMHCTBA M HEIOCTaTKW HEOaJaHCHOTO M OaJIaHCHOTO YacTOTHO-aMIUIMTYAHBIX YaCTOTHBIX
aerexkropos (YJI).

36. [IpuHumnuansHas cxeMa, IPUHIKI paboThl, JOCTOMHCTBA U HEOCTaTKH HeOalaHCHOrO U 0allaHCHOTO YacTOTHO-(ha30BBIX
Y.

37. Cxema, IpuHIHI PabOTHI, JOCTOMHCTBA M HEIOCTATKH UMITYJIECHO-CUETHOTO YaCTOTHOTO neTekropa (U/1).

38. Peakumss Y/l Ha TapmoHmMUecKkyro momexy. Peakmus YJ| Ha durykTyammoHHYI0 moMexy. I[IpempIcKakeHHs CHTHajIa
MOIYJSIMHA B TIepenaTduke Ipu yacToTHOW Moxymsnuu (UM) m mx menp. KommeHcarmus mpeabIiCKakeHHH CHTHAja
MOIYJISIIMY B IPUEMHHUKE.

39. Umnynscusrii getexkrop (M). BpeMs ycTaHOBIeHHS 1 BpeMs Claja MepexoJHOH XapaKTePUCTHKH.

40. IMuxossiit nerexrop (I1/1). YcnoBue nukoBoro pexuma padoThI.

41. Ha3zHa4yeHnue, CTpyKTypHasi cxeMa M INPHUHIMI PabOThl acTaTHYECKOW CHUCTEMBl aBTOMAaTHYECKOW IOJCTPOMKH YacTOTHI
rerepoauna (AITUI) cyneprerepoaunHoro npuemuuka. TpeboBanus k 6mokam cuctemsl AITUI. YV cnoBus, mpu KOTOPBIX
BO3HHKaeT HeoOxoaumocTh npuMeHenus YIIT B nenn obpatnoii cBsizu cucrtembl AITUIT. KoadduuneHt aBTonoacTpokm.
ITonoca yaepkaHus, mojoca 3axBara.

42. Ha3znayenue u cTpykrypHas cxema PY ¢ cucremamu APY «Hazan»: npocras APY, 3anepxannas APY, ycunennas APY.
TpeboBanus k Omokam cuctembl APY. Umncino xackamoB NMpHEMHHKA, KOTOPBIE HEOOXOAMMO OXBaTHTH cucTeMoil APY.
VYcoBus, TpH KOTOPHIX BO3HUKAET HEOOXOIMMOCTh IpUMEHEHHs ycwmutens mocrosaHoro Toka (YIIT) B mermm oOpatHOH
CBsA3H cUCcTeMBI APY.

43.TloMexu M IIYMBI Pa3lNWYHBIX YAaCTOTHBIX IHAIAa30HOB (aTMoc(hepHbIe, WHIyCTpHaIbHBIC, KOCMIUYeckue). [laccuBHBIE
nomexu. IllymoBas monoca YacTOTHO-W30MpATeNbHOM cHcTeMbl. HoMmuHambHas MOIIHOCTh TEIUIOBOTO —IIyMa.
KoaddunueHT myma u myMoBas TeMieparypa udeTbipexmnontocHuka. Koaddumnuent myma nmaccuBnoit nenu. I[llymoas
TeMmIepaTypa npueMHoil anTeHHbl. OTHOCUTENbHAS IIyMOBas TeMIepaTypa NPUEMHOMN aHTCHHBI.

44.OueHka 4YyBCTBUTEIBHOCTH PaJUONPHEMHOIO YCTPOMCTBAa ¢ HACTPOCHHOM aHTeHHOH. PaKTOpHI, OT KOTOPHIX 3aBHCUT
YYBCTBUTCJIIBHOCTh IPUCMHUKA. Bo3MoxHbIC IMYTHU NOBBIMICHUSA YYBCTBUTCIbHOCTH.

45. [Tudposas 1eMOAYISAIMS TyTEM BBIICICHNS] KOMIUIEKCHOI aMIUTUTY bl CUTHAJIA TPOMEXYTOUYHON 4acTOThI KBaPaTYPHBIM
mpeoOpa3oBaHUEM.

4.7 TunoBble 32724 VISl IPAKTUYECKUX 3aHATHIA
(TMOJTHBIN KOMILJIEKT 32124 JUIS MPAKTHYECKUX 3aHsaTHii cm. B [12, 13])

1. Haiigure u WcnpaBbTe TPHU OIMMOKU B cXxeMe BxonHou 1enu (BIl) ¢ amekTpoHHON mepecTpoiKoi W WHIYKTUBHOM
CBSI3bI0 C QHTCHHOM, PabOTAOIIeH OT HEHACTPOCHHOW aHTEHHBI B PEKUME YIIHHEHHs. PaccuurtaiitTe BenuIuHy
OTHOILICHUSI PE30HaHCHBIX Kod(duimentoB mnepernaun Bl Ha BepxHeil u HIDKHEH 4YacTOTaXx HACTPOMKH

(n=K,(f, ) /K (f i), ecmm: f . =500xly ; f, . =1500xlYy ; pesonaHcHas 4YacToTa AHTCHHOW LN

omin o
f, =200« Yy ; no6porHOCTH KOHTYpa BII n1pu nepectpoiike ocTaeTces MOCTOSHHOIL.

omax

2. HaiiguTte u ucnpaBbTe BE OIIMOKU B cXeMe mpecenekTopa. Onpenenure mojaocy MpOMyCKaHHs MPecesieKTopa 1o
yposuto d =0,7 , eciu: wacrora Hactpoiiku Bxoauoit uenu (BL) f, =80 MIy ; n3buparenbHOCTb 110 3epKATBHOMY

xanainy o, = 2005 ; npomexyrounas yactota cyneprerepoqmua f, =10MIy ; f > f, .
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3. Haiinute u ucnpaBsTe qBE OMUOKK B cXxeMe mpeodpasosarens 4acToTsl ([1H). Onpenenute NOISIPHOCTD U BETHYUHY

AMIUIMTYAY CHHYCOUJAJIbHOT'O HAIIPsDKCHUSA T'€TCpOArHa U e U TOJTYYCHUA

HamnpsDKCHUA CMEIICHUSA E m

cm 2

MaKCHUMAaJIBHOTO 3HA4YCeHHs pe30HaHCHOro kodgduiuenta mnepemaun [IY, MakcuManbHBI pEe30HAHCHBIH
kodpunueHt mnepemaun I1Y, ecnm: BonmbTammepHas Xapaktepuctuka (BAX) moneBoro TpaH3WCTOpa NIpH

—2B<E<0B ammpokcumupyercsi Boipaxenuem |[mA]=2-(2+E[B] )2 ; PE30HAHCHOE DSKBHBAJCHTHOE
compoTuBieHne HarpysodgHoro konrypa IT4 R, =10xOm; xoabdunuent tpanchopmanun 7pl paBen eauHune;

IMOOOYHEBIC KaHAJIbI npuema 114 Yepe3 BbICIINE TAPMOHUKHU T€TCPOANHHOTO BO3JICUCTBUS JOJIKHBI OTCYTCTBOBATb.

U
E o2 Bl A

o ﬁ

L 4
/1 T K
UEX [
=~ 9 i
I ! 3
RZ o]

4. Haiinute u ucnpaBbTe JBE OUIMOKM B CXEM€ JIMHEHHOIO MOCIEIO0BATEIbHOIO aMIUIUTYAHOro naetekropa (AJ).
Omnpenenute yactoty Moxyssiuuu ucrounuka OJIC (£ ), mpu KOTOPOH HCKaXKEeHHsI U3-32 HHEPIIMOHHOCTH HArPy3KH

nerextopa (R1,C3 ) u u3-3a pasmenurensHoii menu (C4,R2 ) BO3HUKAOT MPHU OTHOM M TOM K€ KO3 QHIIHEHTE
Moaysuuu curiaia, eciin: R1=10xk0Om ; R2=40kOm ; C3=500nd .
UBMX

a U
£ SOy [
cf [ |
ol R1 RZ
LA Cice Ics

5. Omnpexnenute pe3yIbTHPYIOIMIHA KOI(PUIMEHT IIyMa CBSI3HOTO CYIEPreTepOJMHHOTO NpHeMHHKa AM-curaana,
ecrmu ko3 ummenTs! mryma npecenekropa ([IPC), mpeodpazoBatens gactotsl ([T4), yennmurens mpoMexyTOIHOM
gactotel (YIIY) coorBeTcTBeHHO paBHBI 30K, 605, 305 , a ux K03()GHUIMEHTH YCUICHUS COOTBETCTBEHHO

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

uH/eKca Mogyssiuun (Mg, =0,3 ), ecam oTHOWIEHKME CHTHAN/IIYM Ha BXOAE NpueMHHKa Y, = 3005 .

y Ny=305 N,=635 Is=305
P
I [ 7 | [ viqu | [[]
naec H 4 H ¥y YHY
Fax = F0aE | ¥as dem |i| ¥ avax dem |—| Verax

k=7008 k=005 k=7T0005

4.8 Tumnoeble TeMbl KYpCOBOI'0 NPOEKTHPOBAHNSA

[IpueMHUK COTOBOM paiHOCBS3HU.
[IpuemHuUK MEeWHKUHTOBOM pajiMOCBS3H.
IIpyueMHUK CIIyTHUKOBOH paHOCBS3U.
[IpreMHUK CITyTHUKOBOTO PaAHOBEIAHNU.
IIpyueMHUK CIIyTHUKOBOIO TEJIEBEIIAaHUs.
IIpueMHuUK paguopeseiHON CBA3U.
[IpneMHUK pannoNOKAIIMOHHBIN.
[IpnemMHUK pagnoBenIaTENbHBII.
IIpyeMHUK TEeJIeBU3HOHHBIH.

CoNogk~wWNRE
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