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1 Jlexmun 16 32 48 JacoB
2  Ilpaktuyeckue 3aHATUSA 12 26 38 4acoB
3 | JIaboparopHbie paOOTHI 12 24 36 9acoB
4 KoHTpOosb CaMOCTOSTEIbHON pabOThI 10 10 4acoB

(xypcoBoi ipoekT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATUI 40 92 132 4acoB
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7 CamocrosTenpHas pabora 32 52 84 9acoB
8  Bcero (6e3 sx3ameHa) 72 144 216 9acoB
9 | IloxroroBka M chada dK3aMeHa 36 36 4acoB
10 OOmias TpyI0EMKOCTh 72 180 252 JacoB

2.0 5.0 7.0 3.E

3auer: 3 cemecTp
Ok3aMeH: 4 cemecTp
KypcoBas pabota (mpoekr): 4 cemectp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT « 19 » 1 2017 1

JIUCT COTTIACOBAHUN
PabGouass mporpamMmma cocraBiieHa ¢ y4eToM TpeOoBaHM (eaepaTbHOT0 TOCYIapCTBEHHOTO
oOpa3oBarenbHOTO CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mno HampaBleHHIO TOATOTOBKHU
(cnermmansHocTH) 11.03.01 Paamorexnuka, yrBepxkaeHHoro 06 wmapra 2015 roma, paccMoTpeHa |

YTBEp)KJCHA Ha 3aceJaHuH Kadeapsl « _ » 20 ropa, npotokoa Ne
Pazpabotunku:

[Ipodeccop kad. TOP B. A. KpakoBckuii

Accucrent kad. TOP JI. A. CeMkuHa

3aBexyrommii odecriednBaromei kad.
TOP A. A. lemupmoB

Pabouast mporpamma cornacoBana ¢ (pakynsTeToM, NpodUINpyOIIeld U BbITycKaromel kadenpamu
HAIpPaBJICHUS MOJTOTOBKH (CHEUUAIBHOCTH).

Jexan PT® K. 1O. ITonoBa
3aBeqyromInid BEITyCKAOIIEH Kad.
CBYuKP C. H. lllapanroBuu
DKCHEPTHI:
Houent xad. TOP C. U. boromornos
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Heau qUCHUNIHHBI

W3Y4YCHHE OOIIMX NPHHIIMIIOB OMHUCAHMS PAJUOTEXHUYECKUX CHTHAJIOB M Lierel; (GopmMupoBaHue
[[EJIOCTHOTO MPEACTABICHUS 0 GPU3NUECKUX U MATEMATHICCKUX MOJEISX, MPUMEHSIEMBIX IS HCCIICIOBAHUS
CUTHAJIOB W IICTICH, B MX €IMHCTBE W B3aWMOCBSI3U; OCBOCHHE METOJOB pacyeTa IMapaMeTpOB CHTHAJIOB H
1ernei; TOHMMaHue TMPUHITUIIOB pa0OThI OCHOBHBIX (DYHKIITMOHAILHBIX y3JI0B PAIUO0AIIIAPATYPHI.

B pesynbrare u3ydeHHs] HACTOSIIEH AMCIMIUIMHBI Y CTYJACHTOB JOJDKHBI C(HOPMHUPOBATHCS 3HAHMS,
YMEHUSI Y HABBIKH, MO3BOJIAIONINE MPOBOAUTH CAMOCTOSTENbHBINA aHAJIU3 MPOLIECCOB MNepeiaun, npuemMa u
00pabOTKH CUTHAJIOB, MPOUCXOMAIINX B CUCTeMax CBs3U. [IproOpeTeHHbIE CTyIeHTaMU 3HAHHUS U HABBIKU
HEO0OXOMUMBI KaK JiIsl TPAMOTHOM AIKCIUTyaTalliy CYIIECTBYIOMIEH ammaparypbl, Tak U Jid pa3paboTKu U
MIPOCKTUPOBAHUS TEePCHeKTUBHOW. CTYIEHTHI TaK)Xe JOJDKHBI IMOJTYYUTh 3HAHUS, WMEKOIIME HE TOJIBKO
CaMOCTOSITENILHOE 3HAYEHHUE, HO U 00€CIIeUNBAOIINE TOJTOTOBKY JUIsl YCBOSHUS MOCIEAYIONINX AUCIIUILINH.

1.2. 3agaum JIMCHUIIMHBI
— OCBOCHHE CTyIACHTaMH COBPEMEHHBIX METOJIOB aHAIW3a JIETEPMUHUPOBAHHBIX W CIy4YalHBIX
CHTHAJIOB, METOJIOB aHAJIN3a PAJMOTEXHUYECKHX IeTIel: aHAIOTOBBIX, TUCKPETHBIX U U (ppoBeIX. M3yyenne
IUCLUUIUIMHBL  «PaguoTeXHUYecKne LEeNd U CHUTHaJbD CIOCOOCTBYeT (OPMUPOBAHHIO Y CTYICHTOB
OOIIEKYIBTYPHBIX U PO(ecCHOHATBHBIX KOMIETeHINI cooTBeTcTBYIommX OITOIL.

2. Mecro aucuuniaunsl B cTpykrype OIHOII

Hucnunnuna «Paguorexnuuyeckue nenu u cur"ane» (b1.6.17) ortnocutcs k Onoky 1 (6azoBas
4acTh).

[IpenuiecTBYOMMMEI TUCIHUIUITMHAMU, (POPMUPYIOIIMMH HadyadbHbIC 3HAHUS, SBISIIOTCS CIEAYIOLIUE
muctumuinHel: MHDOopMaTrka, Maremarudeckuii ananms, Ousunka.

[TocrneayromuMu JUCHUIUIMHAMYU SBJSAIOTCA: MeTponorus u paauousmepenusi, OOmas Teopus
panuocBsiz, (OCHOBBI CTaTUCTUYECKOM paauoTeXHUKH, OCHOBBI TEJNEBUJICHUS W BHUIACOTEXHUKA,
PannoaBromaruka, Pamumorexnuueckue cuctembl, CTaructudeckass TEOPHS PAAMOTEXHUYECKUX CHUCTEM,
YcrpolicTBa TreHepupoBaHUS U (HOPMHPOBAHUS CUTHAJIOB, YCTPOWMCTBA MpueMa U OOpaOOTKHM CUTHAJIOB,
[udposast 06paboTKa CUTHATIOB, DIEKTPOIPEOOPa30BaTENbHBIE YCTPONUCTBA PAIHOIIEKTPOHHBIX CHCTEM.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS TUCHHUIINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-2 cnocoOHOCTHIO BBISBIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTh MPOOIeM, BOSHUKAIOUINX B
xozie TpoeCcCHOHATLHON JeSTeNIbHOCTH, MPUBIEKATh IS HMX pELIEeHUs COOTBETCTBYIOIIMH (pu3mKO-
MaTreMaTu4ecKHii anmapar;

— JIK-6 roTOBHOCTHIO BBINOJHATH pacyeT M MPOEKTUPOBAHUE JeTajeil, y3JI0B M YCTPOHCTB
PaMOTEXHUYECKUX CHUCTEM B COOTBETCTBHUM C TEXHHUYECKHM 3a/laHUEM C UCIOJIb30BAaHUEM CpEICTB
aBTOMaTHU3alluy MPOEKTUPOBAHMS;

B pe3ynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HATh €CTECTBEHHOHAYYHYIO CYIIHOCTb MpoOieM mepenayu u oOpaboTKU CUTHAIOB B 001aCTH
palMOTeXHUKH; (DU3MKO-MaTeMaTHYeCKHil ammapar, MpUBJICKaeMblil JUIsl pelieHus: npobieM mnepeaayu u
00pabOTKH pPaJUOTEXHUYECKUX CHUTHAJIOB; aJITOPUTMBbl pacyeTa M IMPOEKTHUPOBAHUS JAeTajeil, y3J0B U
YCTPOMCTB paAMOTEXHUYECKUX CHCTEM B COOTBETCTBUHM C TEXHUYECKUM 3aJIaHUEM; METOTUKU
MPOEKTUPOBAHUS PAJAUOTEXHUUYECKUX YCTPOMCTB M CHUCTEM C HCIOJIB30BAaHHUEM CPEACTB aBTOMAaTH3aLUU
MIPOEKTUPOBAHUS

— yYMeThb  BBIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpOOJeM, BO3HHMKAIOMIMX B XOJ€
npodeccuoHaNbHON NEATENbHOCTH;  NpUBJEKaTh JUIsl pelIeHHus MpobieM mepeaady U o0paboTKu
PalMOTEXHUYECKUX CUTHAJIOB COOTBETCTBYIOIINH (PU3HKO-MaTeMaTHUECKUI anmapar; MPOBOIUTH PacUEThI
U TPOEKTUPOBAaHUE JeTajeil, y3J0B U YCTPOMCTB pagUOTEXHUYECKUX CHCTEM B COOTBETCTBHUH C
TEXHUYECKMM 33JlaHuEeM;  HCIIOJIb30BaTh CPEJCTBA aBTOMATHU3allMM TNPOEKTUPOBAHMS I pacyera |
IIPOEKTHUPOBAHUS JI€TaNEH, Y3J10B U YCTPOUCTB PaJMOTEXHUUECKUX CUCTEM

— BJAaJeTh HaBbIKAMH BBIBJICHUS CYIIHOCTH MpoOjeM mepenadyd U oOpaOOTKH CHUTHAJIOB,
OIBITOM TPUBJICYCHUS (PU3UKO-MATEMaTHYECKOTO anmnapara Jjisl pelieHus mpoodiaem nepeaadn u o0paboTku
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PAANOTEXHUYECKUX CUTHAJIOB, METOJMKAMH pacueTra U MPOCKTUPOBAHMS JIeTalied, Y3JIOB U YCTPOMCTB
PaMOTEXHUYECKUX CHCTEM; HaBbIKAMH IPOEKTHPOBAHUS Y3JI0B M YCTPOMCTB PAIUOTEXHHUUECKUX CHUCTEM C
HCIIO0JIb30BAaHUEM CPEJICTB aBTOMAaTU3alMU TPOCKTUPOBAHMS

4. O0beM IUCHUILUIMHBI U BUbI Y4eOHOH padoThI
OO01mast TpyI0eMKOCTh JUCIUILIINHBI cOCTaBisieT 7.0 3aUeTHBIX €AMHHUIIBI U MIPE/ICTABICHA B TaOIHUIIE

iﬁéﬂnua 4.1 — Tpyno€MKOCTb JUCHUTLINHBI

Bunb yueOHOI e TenbHOCTH Bcero uacos CemecTpsl

3 cemectp 4 cemectp

AynuTopHbI€ 3aHATHS (BCETrO) 132 40 92
Jlexumn 48 16 32
[IpakTuueckue 3aHATHS 38 12 26
JlaGopatopHbie pabOTHI 36 12 24
Kontpoinbs camocTosTenbHOl paboThl (KypcoBOi 10 10
POEKT / KypcoBasi paboTa)
W3 Hux B MHTEpaKTUBHON (hopme 27 10 17
CamocTrosTenbHas paboTa (Bcero) 84 32 52
Brimonaenue KypcoBoro npoexra (padboTsl) 26 26
Odopmiienrie 0T4ETOB 110 J1a0OPaTOPHBIM 26 12 14
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 8 8
[ToaroroBka Kk MpakKTUYECKUM 3aHSATHUSAM, 24 12 12
ceMHUHapaMm
Bcero (0e3 ax3ameHa) 216 72 144
[ToaroroBka u crada sK3aMeHa 36 36
OO6mmast Tpy10eMKOCTh U 252 72 180
3aueTHbIe EquHHAIIB 7.0 2.0 5.0

5. Conep:xaHue TUCHMILINHBI

5.1. Pa3neanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIUINHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuna 5.1 — Pasmens! IUCHUIIIINHEL U BUABI 3aHATHI

[Tpaxt Jlabop Bcero
Camoc
WYEeCK aTOpH Kypco wacoB dopmupyem
Jlexu TOSITEIL
Haszganus paznenoB JuCHUILUTMHBL e BIE CHAS Bas (6e3 ple
3aHATH padoT paboTta SK3aMe KOMIETECHIIUU
pabora
s bl Ha)
3 cemecTp
1 Beenenue 2 0 0 1 0 3 OIIK-2, TIK-
6
2 MaremaTudeckoe OIHCaHue 8 6 12 22 0 48  OIIK-2, IIK-
aHAJIOTOBBIX CUTHAJIOB 6
3 MareMaTH4YeCKOe OIUCaHHE 6 6 0 9 0 21 | OIIK-2, IIK-
JUCKPETHBIX CUTHAJIOB 6
4
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Htoro 3a cemecTp 16 12 12 32 0 72
4 cemectp
4 OcHoBBI MG POBOH HHUITBTPAITTH 7 6 4 5 10 22 OIIK-2, TIK-
6
5 MareMaTu4ecKoe OIHUCaHHUE 8 6 4 5 23  OIIK-2, IIK-
PaZMOCUTHAJIOB C Pa3IMYHBIMU 6
BUJIAMU MOAYJISIIAN
6 MareMaTH4YeCKO€e OIHUCAaHHE 14 10 0 4 28 |OIIK-2, IIK-
HEJIMHEMHBIX LIENENH U METO/IbI UX 6
aHanusa
7 KoppensairoHHbIN aHAIU3 U 3 4 16 38 61 OIIK-2, [IK-
onTUMaIbHas QUIBTPALIHS 6
8 3akioueHue 0 0 0 0 0
Hroro 3a cemecTp 32 26 24 52 10 144
Hroro 48 38 36 84 10 216
5.2. Conepskanue pa3/ie/ioB IMCUMILIUHBI (110 JIEKIUSIM)
Copeprkanue pa3esioB JUCUUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB IUCHUIUIHH (TIO JEKIUSIM)
®dopmupye
Tpynoe MBIE
Cogeprkanue pa3eoB JUCIUILTAHBI IO
HaszBanus pasnenos MKOCTb,
JEKUIUAM
q KOMITETEHI]
uu
3 cemecTp
1 BBenenue Beenenne. Kinaccudukaius CUTHAJIOB U 2 OIIK-2,
ONHUCAHUE CUCTEM TIEpeiaun I1K-6
nHpopmanuu: Knaccuduxanus cursanon
1 OCHOBHBIE onpesenieHus. Puznueckue
XapaKTEePUCTUKU cUTHaAI0B. O000IIeHHAs
CTPYKTypHasi cCXemMa CUCTEMBI Mepeadu
uHpopmaruu. OCHOBHBIE 3a7a4U U
Ha3zHadeHue Kypca PTIuC
Hroro 2
2 MareMarn4eckoe ONACaHue CnexTpanbHbI aHAIN3 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB JNETEPMUHUPOBAHHBIX CHUTHAJIOB C I1K-6
MTOMOIIbI0 0000IIEHHBIX PsATOB Dyphe:
Mogenu CUTHAJIOB U CIIOCOOBI UX
MaTeMaTH4YeCKOTO OMTUCAHUS.
O606menHsbIi psag @ypoe. [lorpemHocts
0000IIEHHOTO TPECTaBICHUSI.
Hepasencrtso beccens. Pasenctso
ITapceBans. [TonsTue cnekrpa.
KommnekcHslii psin @ypwe U ero
MIPUMEHEHHUE ISl TAPMOHHYECKOTO
aHanu3a
[Tpumenenue psgoB Oypre u 3
npeoOpazoBanuii ypbe JIst
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CHEKTPAJIbHOTO aHaJN3a CUTHAJIOB:
[lepuonuueckuie 1 HEMEPUOAUUECKUE
CUTHAJIBI U UX CIIEeKTPhl. CIIeKTPhI
HEKOTOPBIX HENEPUOJUYECKUX CUTHAJIOB
U UX CBOiCTBa. [ paHuUIbl MPUMEHUMOCTH
U UX PAaCUIMPEHUE C MOMOIIBIO JENbTa -
¢ynkui. CriekTpanbHas INIOTHOCTh
NEPUONYECKOTO CUTHAJIA

[Tpumenenue npeobpazoBannii Pypbe u 2
Jlarnaca asst onucanus Tpanchopmanui
curHanoB (TeopeMsbl O CIIeKTpax):
O0606menue mpeodpazoBanuii Dypoe -
npeoOpa3oBanus Jlamaca. M3yuenue
(YHKIIMOHATBHOM CBSA3H MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOMN
001acTH U COOTBETCTBYIOLIUMH UM
peoOpa3oBaHUSIMU CIIEKTPOB B
YaCTOTHOM 00J1acTH

MerTonbl aHanu3a NpoXoXKACHUS 2
CUTHAJIOB Yepe3 JIMHEHUHbIE
ANIeKTpUYecKue nenu: Merox
mubdepeHIaNbHBIX YpaBHEHUI.
CrnexTpanabHblii METO/ aHAIH3A.
OrneparopHblil METOI aHAJIU3A.
BpeMeHHbIe METOIbI aHAJIN3A.
B3auMocBs3b pa3nuyHbIX METOJIOB
aHanu3a. YCIOBHS HEMCKAKECHHOU
NepeIayy CUTHAJIOB

Hroro
3 MaremaTn4ecKkoe ONnucaHue MareMaTnuecKkoe ONMCaHUE CUTHAJIOB € 2 OIIK-2,
JUCKPETHBIX CUTHAJIOB OTPaHNYEHHBIM CHEKTPOM. Teopema [1K-6

Korensaukosa: IIpencrasnenne
cooOrieHu# Beioopkamu. Jluckperusamus
CUTHAJIOB C OTPAaHUYEHHBIM CIIEKTPOM.
Teopema KorenpHukoBa. BpemeHnHoe u
CIEKTPAJIBHOE MPEACTABICHUS
JTUCKPETU3UPOBAHHBIX CUTHANIOB. CBA3b
CO CIIEKTPaJIbHBIM aHAJIU30M.
AHaJoroBble, TUCKPETHBIE, IU(PPOBBIE
CUTHAJIBI U CBSI3b MEXKIY HUMU

Huckpernslie npeoOpazoBanust Pypre 2
(AI1®) u ux cpoiictra: [Ipsamoe u
o0paTHOE TUCKpETHBIE TPeoOpa3oBaHus
®ypre (HAIID). Boccranopnenue
aHAJIOrOBOTO CUTHAJIA IO

ko3 urmentam JIT1D. CpoiicTra JI1D.
Bbrictprie npeobpazoBanus Oypre (BIID)

JuckpeTHble npeoOpa3oBanus Jlamraca 2
(AIJI) u z-mpeobpa3zoBanust: JJuckpeTHoe
npeoOpazoBanue Jlammaca (JAI1JT).

[Tpsmoe u oOpaTHOE Z - peoOpa3oBaHusI.
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CgoiicTBa Z — mpeoOpa3oBaHUi.
ANTOpUTMBI JUCKPETHON CBEPTKU

Utoro 6
Hroro 3a cemectp 16
4 cemectp
4 OcHoBBI UG POBOH (HUITBTPAITTH Beenenue B 1iupoByro GpuiIbTpaIuo: 3 OIIK-2,
AHaNOroBbIe, TUCKPETHBIE U TU(PPOBBIC I1K-6

buneTpel. JuddepeHnuanpabie
pasHocTHBIE ypaBHeHUs. [lepenarounsie
¢bynkuu. [Ipumenenue Z-
npeoOpa3oBaHmil K aHANK3y (PUIBTPOB

TpaHcBepcaibHblE U PEKYPCUBHBIE 2
udpoBsie GUIBTPHL: PekypcuBHBIE U
TpaHCcBepcaabHble LU(POBbIE (HUIBTPHI.
AmrmutygHo—4actoTHble (AUX) u
¢dazouactorHbie (PUX) XapaKTepUCTUKH
1 UX CBOWCTBA. Pacuer uMIyabCHBIX
XapaKTEepPUCTUK

Mertonap! cuHTE3a UPPOBBIX (PUIBTPOB 2
(1®): Cunres LD meTonom
00001IeHHOTO OUITMHEHHOTO Z-
npeoOpaszoBanusi. Cuntes L{® metonom
WHBAapPHUAHTHOCTHU MUMITYJIbCHOM

xapakrepuctuku (MNX)

Hroro
5 MareMaTu4ueckoe onrcaHmue Panuocurnansl ¢ aMIIUTYIHON U 2 OIIK-2,
PaZIMOCUTHAIIOB C Pa3IUYHBIMU AMIUTUTYIHO-UMITYIILCHON MOAYISALIUSMU: I1K-6
BUJIAMU MOIYJISIIAN OCHOBHBIE CBOMCTBA M OCOOEHHOCTH

aHaju3a paguocurHanoB. CekTpaibHOE,
BPEMEHHOE U BEKTOPHOE MPEICTABICHUS
aMIUIUTYTHO-MOIYITUPOBAHHBIX
PaaMOCUTHAJIOB MPHU TOHAJIBHON 1
CJIIOHOM MOIYISIIIUU. AMIUTUTYIHO-
MMITYJIbCHO-MOIYJIMPOBAHHBIE CUTHAJIBI 1
UX CIIEKTPBI

Pannocurnansl ¢ yrimoBoit u 2
KBaIpaTypHON MOIYISIUSMU.
[[TupoxomonocHbIe (ITyMOTIO00HBIE)
curHainel: OcOOCHHOCTH aHaIN3a
PaIMOCUTHAJIOB C YITIOBOW MOIYTISIIACH.
CHexTpsl CUTHAJIOB IPHU TOHATBHOU U
CH0XHON Momymsiiiui. CIIeKTPhl CUTHAJIOB
CO CMEIIAHHOW aMIUIUTYAHOW U YIIIOBOH
MonyssinusiMu. KBagparypHaast MOTysIIus

AHalU3 NpOXOKJIEHUS PAAUOCUTHAIIOB 2
yepe3 n30uparTeIbHbIC 1ETIH.
Hu3ko4acTOTHBINM SKBUBAJIEHT
M30UpaTeIbHOM LIETIH U €T0
xapaxkrepuctuku: Ilonstue
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HU3KOYaCTOTHOI'O 3KBUBAJICHTA
n3buparenbHoi rienu. Ero yactoTHbIe 1
BPEMEHHBIE XAPAKTEPUCTUKH.
[TpuOnu>keHHBIN ONepaTOPHbBINA METOL.
Merton orubaromeii. JInneiinsie
HCKQKEHUS aMILTUTYIHO-
MOJYJIMPOBAHHBIX CUTHAJIIOB U CUTHAJIOB
C YIJIOBOM MOIYJISLUEN IIPU
MIPOXOXKICHUH Yepe3 u3bupareiabHble
Lenu

KBanparypHoe npencrapineHue 2
Y3KOIMOJIOCHBIX CUTHAJIOB.
AHAJIUTUYECKUI CUTHAJI U €r0 ONHCaHUe
C TMOMOIIIBIO ITpeoOpa3oBanuii [ uasbepra:
[IpencraBnenue paIuoOCUTHATIOB B BHJIE
Y3KOIOJIOCHOTO Tpoliecca. Orudaroias,
yacToTa U (ha3a y3KOMOJIOCHOTO CUTHAIA.
KBagparypHoe nipencrasiieHue
Y3KOTIOJIOCHBIX CUTHANOB. [Ipumenenue
npeoOpa3zoBanuii [ unp0epra 115 OLICHKU
orubaroreii, 4acToTsl 1 (pa3pl CUTHATIA.
AHQJIIUTUYECKUN CUTHAI U €T0 CBOMCTBA

Hroro
6 MaremaTn4eckoe ONMCaHue OCHOBHBIE METO/IbI pacueTa CIeKTpa TOKa 2 OIIK-2,
HEJIMHEMHBIX LIETEN U METO/IbI UX Ha BBIXOJIC HEJIMHEMHOM JIEKTPUUYECKON I1K-6
aHaJin3a uenu: [IpuHIMNManbHbIE OTIIMYUS MEXKITY

JIMHEWHBIMA 1 HEIMHEWHBIMU IISTISIMHA
AnnpokcuManus BOJIbTaMIEPHBIX
xapaktepucTuk. [Ipumenenne
MOJIMHOMUHAJIBHOW U KyCOYHO-JIMHEUHOU
anIpoOKCUMAIUH, a TAKXKE METOAA
OTCYETHBIX TOYEK ISl CIIEKTPAIbHOIO
aHanu3a KojcOaHui B HeITMHEHHBIX IIETIIX

Henunelinble pe30HaHCHBIE YCUIIUTENN U 3
npeoOpasoBarenu yacToThl: HenmuueitHoe
ycusIeHHue U 00JacTu ero NpuMEeHEeHHUsI.
Pe3oHaHCHBIE yCUITUTENN U YMHOXUTENIN
4acTOThl. BpeMEHHOE U CIIeKTpaIbHOE
MIPEJICTaBICHUS HaPSDKEHUN U TOKOB B
HEJIMHEWHOM PE30HAHCHOM YCUIIMTENE

MoaynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U 3
KBaJ[paTypHble: AMIUTUTY/HAS U YIIIOBast
Moymsiiiu. CriocoObl OCyIeCTBIEHUS.
WX 1OCTOMHCTBA U HEJOCTATKH.
BpemMeHHoOe 1 criekTpanbHOe
NPEeACTaBICHUs HANPSHKEHUH U TOKOB.
[TpuHIIMITBI peanu3auu KBaapaTypHOil
MOAYISIMH. BekTopHbIE TUarpaMMsl

JleTekTupoBaHHE CUTHAJIOB C 3
aMIUTMTYIHOW, YITIOBOHM M KBaJpaTypHOil
MoIyIsInMsIMH: JleTekTupoBanue

8

CornacoBaHa Ha noptane N2 16788



aMILTUTYITHO-MOYJUPOBAHHBIX
KOJIEOAHUI B HEJIMHEHHBIX I[ETIAX.
JIvuHeHbIi, KBaAPATUYHBINA U
CUHXPOHHBIN JIETEKTOPHI.
JleTekTupoBaHue KojieOaHUM C YITIOBOU U
KBaIpaTypHOU MOAYISIIUSIMU

ABTOreHepaTopbl FTAPMOHUYECKUX 3
Kosebanwuii: OnpeneneHue
aBTOKOJIE0ATeIbHON CUCTEMBI.
O06o01IeHHAs cXxeMa aBTOreHeparopa.
MexaHu3M BO3HUKHOBEHHS U
YCTAHOBJICHHSI KOJICOAHW B
aBroreHneparope. JAuddepennuansaoe
ypaBHEHHE aBTOT'CHEPATOpa, YCIOBHE
camoBo30yxaenus. CTanmoHapHbII
PEKUM aBTOTeHeparopa, 6ananc ¢a3 u
OanaHCc aMITUTY. MSTKUHM U KeCTKU
PEKHUMBI caMOBO30Yk1eHUN. CXeMBI
aBTorereparopoB. RC-renepatopsl
CUHYCOUTANILHBIX KoJIeOaHui

Uroro 14
7 KoppensiuiMoHHBIN aHaIN3 U KoppensuuonHslii ananus 2 OIIK-2,
ONTHMAaJbHAs PUIIETPALIHS JIETEPMUHUPOBAHHBIX CUTHAJIOB: I1K-6

ABTOKOppEJSLMOHHASA U B3aUMHO-
KOppEIAIUOHHAs ()YHKIIMU CUTHAJIOB.
[TpeobpazoBanue Oypoe 11t
KOpPPENSALUOHHBIX (PYHKIUH.
OHEpreTU4eCcKuil CeKTp.
Koppensunonusle GyHKIINHA TUIOBBIX
pPalMOTEXHUYECKUX CUTHAJIOB

OnTumanbHas TUHEHHas GUIbTpanus: 1
[IprHIMITBI ONTUMAJIBHOW JIMHEMHOMN
bunpTpanuu curHanga Ha GoHe moMex.
[Tepenarounast GyHKIUS U UMITYJIbCHAS
XapaKTEPUCTHKA COTJIACOBAHHOTO

¢bunsTpa

Htoro 3
Hroro 3a cemectp 32
Uroro 48

5.3. Paznesbl AMCHMILUIMHBI M MEKIUCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (MPeAbLTYIIUMHU) U
odecneynBaeMbIMH (MOCJIETYOMUMH) TUCHUTIHHAMUA
Paznmensl mUCHMIIMHBI U MEXIUCHUIUIMHAPHBIC CBS3U C 00€CTIeUMBAIOIIMMHU (TIPEABIIYITUMHI) U
obecrieynBaeMbIMU (TIOCJIETYIOITUMH ) TUCITUTUTMHAMHE TPEICTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Pa3nensl IUCIUTUIHHBI M MEKIUCIUILTHHAPHBIE CBSI3U

Ne paznenoB qaHHOW MUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO
HanMeHoBaHNE TUCIMILINH M3yueHHe 00eCTIeUnBaIONIUX U 00€CIIeYMBAEMbIX JUCIUILTHH

1 2 3 4 5 & 7 8

[IpenmectByronme QUCHUIIITUHBL
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1 Uadopmaruka + + + + + +
2 MareMaTn4eckuii aHaJIn3 + + + + + + + +
3 dusuka + + + + + + + +
[Tocnenyromme TMCUUIUIAHBI
1 Met Tus U
¢Tpolo + + + + + +
pazrou3MepeHUs
2 OOm1ast Teopus PaluOCBS3H + + + + + +
HOBBI CTAaTUCTUYECKOU
3 OCHOBBI CTaTUCTUYECKO + + + + + + + +
paIuOTEeXHUKU
4 OCHOBBI TEJIEBH,
JICHHA 1 + + + + + + + +
BUJICOTEXHUKA
5 PapnoaBToMaruka + + +
6 PagnorexHn4yecKue CUCTEMBI + + + + + + + +
7 CraTucTu4eckas Teopus
P + + + + + + + +
PaIUOTEXHUYECKUX CUCTEM
8 YcrpoiicTBa reHepupOBaHUs U + + + +
(dbopMUpPOBaHUs CUTHAJIOB
TPOMCTBA IpUeMa 1
9 YerpolicTea nprema + + + + + + + +
00pabOTKH CUTHAJIOB
10 Ludposas odbpadboTka + + +
CUTHAJIOB
11 DnexrponpeobpazoBarebHbIe
YCTPOWCTBA PagUOIEKTPOHHBIX + + + + + + + +
CUCTEM

5.4. CooTBeTcTBHE KOMIIETEeHIM I, (POpMHUPYeMBbIX PH U3YUYEHUH AUCUMILIMHBI, U1 BH/I0B 3aHATHI
CootBercTBHE KOMIETEHIMH, (OPMUPYEMBIX MpPH H3YUYEHUU JAWUCHUUIUIMHBIL, U BUAOB 3aHATUHN
IpeJCcTaBIeHo B Tabnuie 5.4
Tabnuua 5.4 — CooTBeTCTBHE KOMIIETEHIIMI U BUJIOB 3aHATUH, (OPMHUPYEMBIX IPU U3YYEHUU AUCLUIIIINHBI

Bunp! 3ansatuit

KonTpons
CaMoCTOsTe
Komrere IBHOH
aMOCTOSITE
e — [Tpaktuyeck JlaGopartopH  paboThb DOpMBI KOHTPOJLS
I Jlexuun . JbHAS
ue 3aHATUSL  ble paboThl  (KypCOBOM
pabora
MIPOEKT /
KypcoBast

paborta)
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OIIK-2 + + + + + KontponpHas padora,
JloMaiiiHee 3a1anue,
Koncnekr
CaMOIIOITOTOBKH,
3ammuTa oTyera, OTUeT
1o J1abopaTopHOU
pabore, 3ammura
KYPCOBBIX TIPOEKTOB
(pabot), PacueTnas
pabora, Otyer o
KypcoBoii pabote, Tect

[1K-6 + + + + + Kontponbhas pabota,
JloMamiHee 3agaHue,
Koncnekr
CaMOIIO/ITOTOBKH,
3amura otdyera, OT4ET
110 JIabOpaTOpHOM
pabore, 3amura
KYpPCOBBIX TIPOEKTOB
(pabor), Pacuernas
pabota, Otyer 1o
KypcoBo# pabote, Tect

6. UnTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALUHN 00yUEeHH S
TexHOMOTUM MHTEPAKTHBHOTO OOydYeHHs TpU pasHBIX (opMax 3aHATHI B Yacax HPHUBEACHBI B
Tabmuue 6.1
Tabnuua 6.1 — TexHOIOTrMM UHTEPaKTUBHOTO 00yUYEHHMsI PU Pa3HbIX (pOpMax 3aHATHUI B yacax

WNHurepakr
WuTepakTuBHbBIE WNuTepakTuBHbBIC
MeTtons! UBHBIC Bcero
NPAaKTUYECKHE 3aHATHS | JIA0OPATOPHBIE 3aHATHUS
TEKIUU
3 cemectp
[IpesenTanuu c 3 3 4 10
UCTIOJIb30BaHHEM
CJIaliIOB C 00CYXKAEHUEM
Hroro 3a cemectp: 3 3 4 10
4 cemectp
[IpesenTanuu c 5 5 7 17
UCTIOJIb30BaHHEM
CJIaliIOB C 00CYXKACHUEM
Hroro 3a cemectp: 5 5 7 17
Uroro 8 8 11 27
7. JIabopaTropHbie padoThI
HanmenoBanue mabopaTopHbIX pabOT mpuBeAeHO B Tadmwmie 7.1.
Tabnuna 7. 1 — HanmeHnoBaHue 1abopaTopHbBIX paboT
dopmupye
Tpynoe MBbIE
HasBanus paznenos HaunmenoBaHue 1a60paTOpHBIX pabOT | MKOCTb,
q KOMITETEHI]
uu
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3 cemecTp

2 Maremaru4ecKkoe ONUCaHnue IIpakTrka anmaparypHOro aHajinsa 4 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHOW U 4YaCTOTHOM I1K-6
obmactsx
HccnenoBanue CeKTPOB YIPABISIOLINX 4
CUTHAJIOB
[IpoxoxaeHue ynpasisitoluX CUTHAJIOB 4
yepes JIMHEHBIE 1eNu
Uroro 12
Hroro 3a cemectp 12
4 cemectp
4 OcHoBBI UG POBOH DHUITBTPAITTH HccnenoBanne 4acTOTHBIX M BPEMEHHBIX 4 OIIK-2,
XapaKTePUCTUK TUCKPETHBIX CUTHAIOB I1K-6
Hroro
5 MaremaTtudeckoe OnucaHue AMITTUTYTHO-MOYTHPOBAHHBIE CUTHAJIBI OIIK-2,
palHOCUTHAJIOB C PA3JIUYHBIMU Hroro I1K-6
BUJIaMU MOAYISLIUN
7 KoppensLMOHHBIN aHaIu3 1 Uccnenoanre HEMMHEUHOTO YCUIIUTENA 4 OIIK-2,
onTUMabHas GUIBTpaLMs U YMHOKUTEJS YaCTOTHI I1K-6
AMITTUTYTHBIA MOTYJISTOP
HccnenoBanue qeTEKTUPOBAHUS
aMILTUTYTHO-MOTYTUPOBAHHBIX
KonebaHui
LC-aBToreneparop CHHYCOUJAIBHBIX 4
KonebaHui
Uroro 16
Hroro 3a cemectp 24
Uroro 36
8. IIpakTHyecKkue 3aHATUA (CEMUHAPBI)
HaunmeHnoBaHMe MpakTUYECKUX 3aHITHI (CEMUHAPOB) IPUBEACHO B Ta0OmwuIe &.1.
Tabnuua 8. 1 — HaumeHoBaHME IPAKTUYECKUX 3aHSATUI (CEMUHAPOB)
dopmupye
. | Tpynmoe MBbIE
HanmMeHnoBaH#e MpakKTHUECKUX 3aHATHIA
Hassanus paznenos MKOCTb,
(cemuHapoB)
q KOMIIETEHI]
uu
3 cemecTp
2 MareMaTH4eCKO€E OIMCaHUE Ornpenenenre BpeMEHHbBIX U 2 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB CIIEKTPAJIbHBIX XapaKTEPUCTHK ITK-6
MEePUOJUYECKUX CUTHAJIOB
Ornpeenenne CreKTPaIbHBIX 2
XapaKTePUCTUK HE-NIEPUOANYECKUX
CUTHAJIOB
[IpakTUueckoe NTpUMEHEHUE TEOPEM O 2
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CHEKTpax

Hroro

3 MaremMaTH4Y€eCKOE OIMMCAHNE
JIMCKPETHBIX CUTHAJIOB

[TpakTHKa npuMeHeHHs ONepaToOpHOro U
BPEMEHHOI'O METO/I0B AJIsl pacyeTa
MIPOXOKICHUS CUTHAJIOB Yepe3 JIMHEHHbIE
AIIEKTPUYECKHUE LIENHU

IIpaktuka npumenenus JI1D nis
CIEKTPAJILHOTO aHAIN3a

Pacuer ciekTpajbHbIX XapaKTEPUCTUK
JUCKPETHBIX CUTHAJIOB

Hroro

OIIK-2,
I1K-6

Hroro 3a cemecTp

4 cemectp

12

4 OcHoBbl U(pOBOI prIBTpauu

I[I/ICerTI/I?;aIII/ISI AaHaJIOTrOBOI'o CMrHajia u
pacucTt CHGKTpaHBHOﬁ IIJIOTHOCTHU
IIHCKpCTHOfI IMOCICa0BaTCIIbHOCTHU

OmnpeneneHre YaCTOTHBIX U BPEMEHHBIX
XapaKTEPUCTHK TPAHCBEPCATBHBIX U
PEKYpPCUBHBIX IUGPOBBIX (PUIBTPOB

Cunte3 mudpoBhIX GUIBTPOB METOIAMHA
MHBAPHAHTHOCTU UMITYIILCHOM
XapaKTePUCTUKH U OMIMHEHHBIM Z-
npeoOpazoBaHUEM

HUrtoro

OIIK-2,
I1K-6

5 Maremarnueckoe onrcaHue
pPallOCUTHAJIOB C Pa3JUYHBIMU
BHUJIAMU MOAYJISILUA

6 MareMaTHuecKoe OImucaHue
HEIWHENHBIX EeIEN U METOIBI UX
aHajanza

Pacuer nmapaMeTpoB pauOCUTHAJIOB C
Pa3iInYHbIMU BUJAMH MOOYIIALUU

Pacder HU3KOUACTOTHOTO YKBUBAJICHTA
n30UpaTeIbHOM LIETIH U €T0
XapaKTEePUCTUK

Pacuer mpoxoxxaeHust paiuocuraana
yepe3 n30upaTeNbHyIO 1eTh

Hroro

Pacuer criekTpa Toka Ha BBIXOJIE
HEJIVUHENHOU 1Ienn

Pacuer mapameTpoB HETMHEMHOTO
YCUJIMTEIIS U YMHOKUTENSI YaCTOTBI

Pacuer mapamMeTpoB aMIIIIUTYIHOTO
MOIYJIATOPA

Pacder mapameTpoB geTexTopa
aMHJ'II/ITy,I[HO-MO}Iy.]'II/IpOBaHHBIX
KoJIcOaHUuM

Pacuer mapameTpoB aBToreHeparopa
rapMOHHYECKUX KoJeOaHui

Hroro

10

OIIK-2,
[1K-6

OIIK-2,
I1K-6
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ontuMalbHas pUIbTpanus

Hroro 3a cemecTp

7 KoppensiuuOHHbBIN aHAIU3 U

OrnpeneneHne aBTOKOPPENALIMOHHBIX U 2
B3aMMHO-KOPPEISIIIMOHHBIX (DYHKIUH

OIIK-2,
[1K-6

Pacuer cornmacoBaHHbIX (GPUIBTPOB

Hroro

26

Hroro

Buasl camocTosTensHONH paboThI, TPYAOEMKOCTh U (DOPMHpYEMbIE KOMIIETCHIIMU TPEICTABICHBI B

9. CamocrosiTesibHas padora

38

Tabaure 9.1.
Tabmuna 9.1 - Bunsl caMmocTosiTenbHON PabOThI, TPYIOEMKOCTh U (hOPMUPYEMBbIC KOMITETECHITUI
dopmupy
Tpyno
. €MBIE
Buasl caMoCTOSITENLHONH | €MKOCT
HasBanwus pa3zaeinos DopMBI KOHTPOJIS
paboThI b,
u KOMIIETEH
1805051
3 cemecTtp

1 Beenenue [TpopaboTka JIEeKIIMOHHOTO 1 OIIK-2, KoHcnekr
Marepuasa [1K-6 CaMOIIOATOTOBKHU
Hroro

2 MaremaTnueckoe IToaroroBka k 2 OIIK-2, JlomaliHee 3agaHue,

OINKYCaHHE aHAJIOTOBBIX MPAKTHYECKUM 3aHSATHIM, I1K-6 3amura otdyera, KoHcIiekT

CHUTHAJIOB CeMHHapaM CaMOIIOATOTOBKH,
TTofroToBKA K 2 IéOHTpOHBHag pabora, }
MPAKTHYECKUM 3aHATHSM, T6qu H% /1abOpaTOpHOH
ceMUHapaM pabote, lect
ITonroroska x 2
MPAKTHYCCKUM 3aHATHSIM,
ceMUuHapaM
[TpopaboTKa JEeKIIMOHHOTO 4
Marepuasna
Odopmienne 0T4eTOB 1Mo 12
nmabopaTopHBIM paboTam
Hroro 22

3 MaremMaTH4eckoe IToxroroska k 2 OIIK-2, JloMarraee 3amanue,

OTHMCAaHUE JUCKPETHBIX MPAKTHYECKUM 3aHITHIM, I1K-6 Koncmekr

CHUTHAJIOB ceMUHapaMm camMoroAroToBky, OTuer
IToaroroska K 2 go Kypcosou ga6OT?F’
MPAKTHYCCKUM 3aHATHSM, acueTHad padota, 1eCt
ceMUuHapaMm
ITonroroska k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMUuHapaMm
[TpopaboTka JTEKITMOHHOTO 3
Marepuala
Htoro 9

14
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Hroro 3a cemectp 32
4 cemectp
4 OcHOBBI UG POBOH [ToaroroBka k 3 OIIK-2, 3amuTa oT4yeTa,
bubTpam IIPAKTUYECKUM 3aHATHM, [1K-6 KontponbHas pabota,
ceMHHapam OtyeTt no naboparopHo
OdopmiteHre 0T4ETOB 10 2 pabore
naboparopHbeIM paboTam
Uroro
5 Maremaruueckoe IToxroroska x 3 OIIK-2, JlomaliHee 3agaHue,
OMMCAHUE PAIMOCUTHAIIOB MPAKTUYECKUM 3aHSITUSIM, I1K-6 3amuTa otyera, OT4eT Mo
C pa3IMYHBIMHU BHJIAMH CEeMHHapaM naboparopHoii paboTte
MOZYIALIH OdopmiteHre 0T4eTOB 0 2
nabopaTopHBIM paboTam
Htoro
6 MaremMaruueckoe IToaroroBka k 2 OIIK-2, JlomaliHee 3agaHue
OIMCAHUE HEIMHEMHBIX [IPAKTUYECCKUM 3aHATHUSM, [1K-6
Henei 1 MeTobl uxX ceMuHapam
axannsa IToaroroBka k 2
MPAKTHYECKUM 3aHATHIM,
ceMUHapaM
Htoro
7 KoppensaunoHHbIH [TonroroBka k 2 OIIK-2, JlomamiHee 3aaHue,
aHaJIKU3 ¥ ONTHUMalbHAs MPAKTHYECKUM 3aHATHM, [TK-6 3amuTa KypcoBBIX
bunpTpanms CeMHHapam MPOEKTOB (pador), 3amura
Odopmienre 0T4eTOB 1O 10 oTHeTa, (BTII%T 1o 0
K BOM Te, OTuer
nabopaTopHBIM paboTam YpCOBOH paborte, ©
1o 1aboparopHoit pabote
BerlnonHeHne KypcoBoro 26
npoekTa (paboThbl)
Htoro 38
Hroro 3a cemectp 52
[TonroToBka u caavya 36 DK3aMeH
9K3aMeHa / 3auera
Hroro 120

9.1. TembI KypCcOBBIX IPOEKTOB (padoT)
1. Amnanorosas 06paboTKa CUTHAJIOB;
2. AmnanoroBas M TUCKpeTHast 00pabOTKa CUTHAJIOB;
3. uckperHast 00paO0TKa CUTHAJIOB U UG poBast puiabTpanus

10. KypcoBas padora (nmpoekr)
TpynoeMKoCTh ayIUTOPHBIX 3aHATHH U (opMupyemble KOMIETEHIIMM B paMKaxX BBIITOJHEHUS
KypcoBoii paboTsl (mpoekTa) nmpezcTasiensl Tadmuie 10.1.
Tabmuua 10. 1 — TpydoeMKOCTb ayAUTOPHBIX 3aHATHH H ¢GopMUpyeMble KOMIIETEHIIMHM B paMKax
BBINOJIHEHHSI KYpCOBOM paboThI (ITPOEKTa)

TpynoemMkocts, ~ Dopmupyembie

HanmenoBanue aynuTOPHBIX 3aHIATUI
q KOMIIETCHIIUU

4 cemectp
15
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BrimoiHeHuE 1 3ammTa KypcoBOil paboThI

10 OIIK-2, TIK-6

Hroro 3a cemecTp

10

—  JluckperHas 00paboTKa CUTHAIIOB ¥ IU(PPOBas PUIBTPALIUS

10.1 Temb! KypcoBbIX padoT
[IpumepHas TemaTrKa KypcOBBIX paboT (IIPOCKTOB):

—  AmnanoroBas 00pab0TKa CUTHAJIOB;
— AmnanoroBas u TUCKpeTHast 00pabOTKa CUTHAJIOB;

11. PeliTuHIOBas cucTemMa AJIA OHCHKH YCIIEBAEMOCTH CTYICHTOB

Tabnuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJISI

11.1. Ba/uibHbIEe OLEHKHU JJIS1 3J1eMEeHTOB KOHTPOJIsI

MaxkcumaneHbIi

MaxkcumanesHbIi

MakcuMaibHBII

DneMeHTHl y4eOHO 0aJ 3a mepuo Bcero 3a
6amn Ha 1-yro KT ¢ Gasn 3a mepuon
JeSITeITIbHOCTH mexay 2KT u Ha cemecTp
Hauana cemectpa  Mexay 1KT u 2KT
KOHEI] ceMecTpa
3 cemectp
JlomalHee 3a/1aHue 6 18
3amuTa oTUeTa 9
Koncnekr 4 2 12
CaMOMOATOTOBKH
KonTponbhas pabota 8 16
Otuer o mabopaTropHO 3 9
pabore
Pacuernas pabora 10 18
Tect 6 6 18
Hrtoro makcumym 3a 24 44 32 100
nepuoa
Hapacraromum urorom 24 68 100 100
4 cemectp
JloMarrHee 3aganue 4 6 16
3amura oTyeTa 12 18
Koncnekr 3 3 9
CaMOTIOATOTOBKH
KonTponbhas pabota 3 3 9
Otuer no nabopaTopHoit 12 18
pabore
Hroro MmakcumymM 3a 10 24 36 70
epuo
OK3aMeH 30
Hapacraromum urorom 10 34 70 100

11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOUYKHU
[lepecuer 6amIOB B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MTpeCcTaBieH B Tabiuue 11.2.
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Tabmuma 11. 2 — [Iepecyer 6aIOB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOUKHU OrneHka

> 90% ot MakcuManbHOU cCyMMBI OatoB Ha aaty KT S)

Ot 70% 1o 89% ot MakcuManbHOK cyMMbl OaiioB Ha nary KT

4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI Oai10B Ha jary KT 3
2

< 60% ot MakcuManbHOU cCyMMBI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymmbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIAYHAPOAHYIO OLIEHKY IMpPEJCTaBICH B TaOiule
11.3.

Tabmuna 11. 3 — Ilepecuer cyMMbl OaJUTOB B TPAAUITMOHHYIO i MEXKTYHAPOIHYIO OLICHKY

Wrorosast cymma 6asuios,

Onenka (I'OC) YYUTHIBACT YCTCIIHO CAAHHBII Onenka (ECTS)

9K3aMeH

5 (ommuHO) (3a4TEHO) 90 - 100 A (0TIHYHO)
85 -89 B (odenp xoporiiio)

4 (xopo1o) (3a4TeHO) 75 -84 C (xoporo)
70-74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yAOBIETBOPHUTENIBHO) (3a4TEHO) 50 - 64 E (HocpercTaentio)
2 (1eynOBIICTBOPHTELHO) (HE Hwxe 60 6ammoB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE O00ecTieyeHue TUCHUIINHBI

12.1. OcHoBHasi auTEparypa
1. Pagmorexnmyeckue nenu u curHanbl. Yacte 1 Teopus cUrHaMOB U JTUHEWHBIE ENU: Y4ueOHOe
nocoobue / Kaparaeea H. A. - 2012. 261 c. [OnekrponHsli pecypc] - Pexum nocrymna:
https://edu.tusur.ru/publications/2798, nara oopamenus: 07.03.2017.
2. Paguorexnuueckue nenu u cur"aisl. Yacts 2 JluckperHas oOpaboTKa CUTHAJIOB U IU(pOBast
¢uneTparus: YueOHoe mocobue / Kaparaesa H. A. - 2012. 257 c. [DnekrtponHsli pecype]| - Pexum
nocryna: https://edu.tusur.ru/publications/2799, nara obpamenus: 07.03.2017.

12.2. lonosiHuTeAbHAS JUTEPATypa

1. backakoB C.M. Pagunorexuuueckue nenu u curuanel. M.: Beici. mxkomna, 2003.-462c. (Hanuuue
B oubmoteke TYCVYP - 69 5k3.)

2. Tonoposckmii M.C. PamnorexHudeckue IeNM W CHTHAIBI: y9eOHOE TIOCOOMe IS BY30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubepr V.M. lemnu, curnaisl, cucteMsl: B 2-x gactsx./Ilep. C annr.-M.: Mup, 1988-U1.336¢.
(manuaue B oubmuoreke TYCVYP - 39 7k3.)

4. Cubept Y.M. llenu, curnamnsl, cucteMsl: B 2-X dactax./Ilep. C anmn.-M.: Mup, 1988-Y2.360c.
(manmune B Oubnuorexke TYCVYP - 32 7k3.)

12.3 YueOHO-MeTOAUYECKHE MTOCO0U

12.3.1. O0s13aTesibHbIEe YUeOHO-MeTOAMYeCKHe MOCo0us
1. Paamorexnmyeckue 1enu U curHanbl. Yacte 1 Teopus cUTHAIOB W JIMHEWHBIC menH: Y4eOHO-
metonuueckoe nocooue / Kaparaesa H. A., Kucenes II. C. - 2012. 34 c. [OnexrponHsIii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2790, nara oopamenus: 07.03.2017.
2. Panuorexnudeckue nenu U curaansl. Y. 2 HenuueliHas paquoTexHuka: Y4eOHOe METOANIECKOe
nocobue / Kamunckuit B. JI., TenpmyxoBckas JI. W. - 2012. 27 c. [DnekTpoHHbIH pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/2791, nara o6pamenus: 07.03.2017.
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3. Pagmorexnuueckue menu u curHaiubl. JluckperHas oOpa0boTka CHUTHAIOB W LU(ppoBas
bunpTpanus: MeTtoguyeckrne yKka3aHus IO BBITIOJHEHUIO KypcoBoi pabotsl / Kaparaesa H. A. - 2012. 70 c.
[DnexTpoHHBId pecypc] - Pexumm pocryma: https://edu.tusur.ru/publications/2792, nara oOpaiueHus:
07.03.2017.

4. PamuorexHudeckue menu U curHanel. Yacte 1: JlabopaTopHBI TPAKTHKYM IO Kypcy
«PagnorexHuveckue nenu u curuainel». Teopus curranos. / Kaparaesa H. A., boromomnos C. 1. - 2013. 36
c. [DOnekrponnsiii pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3417, nara oOpamieHus:
07.03.2017.

5. Pamuorexnuueckwe menu u curHanbl. Yacte 2: JlaGopaTropHBI NPaKTUKYM IO Kypcy
«PanuorexHuueckue 1enu U curaaisly. Hemnnelinele nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
29 c. [DOnexrponHblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oOpareHus:
07.03.2017.

6. PamuorexHudyeckwe TIeNMM W CUTHAIB: MeETOOUYECKHE YKa3aHWsl 10 OpraHW3aluu
camocrosaTenbHor pabotel / boromonos C. W. - 2012. 25 c. [OnekrpoHHblii pecypc] - Pexxum nmocryma:
https://edu.tusur.ru/publications/1638, nara o6pamenus: 07.03.2017.

MeTtoauyecke yKazaHus MO MPAKTHYECKUM 3aHATHSAM U CAMOCTOSTEIbHOI padoTe, HEOOXOIUMON st
YCICIIHOTO H3y4YeHUs TEOPSTHUYSCKOTO MaTepuaia, BBHINOJHCHHUS pacdYeTHO-rpauuecKux 3aaaHui,
NpUBEICHBI B yueOHO-MEeTOMUUECKUX MocoOusx (cM. myHKT 12.3.1. [1,2]) u y4eOHbIX MOCOOUAX (CM. MyHKT
12.1. [1]):

Kaparaeea H.A. PagmorexHmueckue ILEeNMM W CUTHAIBL Teopus CHUTHAIOB W JIMHEWHBIE 1emu [Ipaktudeckue
npmnoxerns 2.9 ctp.46-55; 5.6 cTp.114-121; 6.4 cTp.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

12.3.2 YueOHO-MeTOAMYeCKHE MOCOOMSA 1JIsl JIMI] C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-METOIUIECCKUE MaTepUaIbl TSI CAMOCTOSITEIILHOW U ayTUTOPHOU PabOTHI 00yUJaIONTUXCS U3
quciaa MHBAJIMJOB MPEIOCTaBIAIOTCS B (opMax, aganTUPOBAHHBIX K OrPAHUYECHMSM HX 310pOBbs U
BOCTIPUATHS HH(OPMALINH.

JI1s1 1ML ¢ HApyIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe AIIEKTPOHHOTO JOKYMEHTA,;

- B Mie4aTHO (opme.

JI1s1 1ML ¢ HAapylIeHUsIMM ONIOPHO-ABUIaTeJLHOI0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

— B reyaTHou opme.

12.4. Pecypcsol cetn UHTEepHeT

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIEC CHCTEMBbI M TPedyeMoe NPOrpaMMHoOe
ob0ecneuenune
1. KommbroTepHslii 1a00paTOpHbIN MPAaKTUKYM O Kypcy "PagnorexHuueckue 1enu U CUrHajibl" —
M.: BHTHLI, 2008. - Ne50200800874 (CunetrensctBo Ne 10434 06 oTpacieBoil perucrpanuu pa3-paboTku
B «OtpacineBoM ¢oHae anropuT™MOB u mnporpamm» oT 25.04.2008 Mocksa) Pexum gocty-ma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.

13. MarepuajbHO-TeXHU4YECKOe o0ecneyeHne TUCHUILTHHbI
13.1. O0mue TpedoOBaHNUSI K MATEPHATbHO-TEXHNYECKOMY 00ecne4eHHI0 JUCIUIIMHBI

13.1.1. MarepuaJibHO-TeXHHYECKOe o0ecneuyeHue J1JIsl JJeKIUMOHHbIX 3aHATUI
Jliss TipoBe/IeHHs 3aHSATUH JICKIIMOHHOTO THUIA, TPYIIIOBBIX W WHIAWBHIYAIBHBIX KOHCYIIBTAITHH,
TEKYILETO KOHTPOJISI M MPOMEKYTOYHON aTTeCTallMM WCIONb3YeTCcs yueOHas ayauTopHs, C KOJUYEeCTBOM
MocagouHbIX MecT He MeHee 40, 00opynoBaHHas JOCKOW U CTaHIAPTHON yueOHOI MeOebIo

13.1.2. MaTepuaJbHO-TeXHHYECKOe oOecnedyeHue I NPAKTHYEeCKUX 3aHATHI
Jnis mpoBeneHHs] TMPaKTUYeCKUX (CEeMHUHAPCKHUX) 3aHATHH MCHOJB3yeTcsl ydeOHas ayauTopus,
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pacnonoxennas mo anapecy 634034, Tomckas obnacts, T. Tomck, Bepmmanna ymuna, a. 47, 3 stax, aym.
318. CocraB obopynoBanus: YueOHas me0enb; Jlocka MarHuTHO-MapkepHas -1mT., 16 pabounx cTaHIuii Ha
6a3e npoueccopos Intel Core 15; nuaronans MmoHuTopoB 24", Onepaunonnas cucrema: Microsoft Windows
-

13.1.3. MarepuaJibHO-TeXHHYeCKOe obecnedeHue A5 1a00paTopHbIX padoT

Jns  mpoBeneHuss  J1a0OPaTOPHBIX — 3aHATHH  HMCIONB3yeTCsl  y4eOHO-MCCIIEIOBAaTENIbCKast
BBIYMCIIMTENIbHAS JlabopaTopus, pacmnojokeHHas 1o azapecy 634034, Tomckas o6mactb, T. ToMmck,
Bepmununa ynuna, a. 47, 3 stax, aya. 314. 16 pabounx cranuumii Ha 6a3e mpoueccopos Intel Core i5;
quaroHajgb MOHUTOpoB 24", OnepannonHas cuctema: Microsoft Windows 7 IlporpammHoe oGecrieueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.1.4. MarepuaJibHO-TeXHHYECKOe o0ecreuyeHue JAJIsi CAMOCTOSITeIbHOM padoThl

Jis  BBINOJIHEHHS  CaMOCTOSITENIbHOM — paboOThl  MCHOJNB3yeTcs  y4eOHO-HCCIlieoBaTeNbCKast
BBIUMCIIUTENbHAs Jlaboparopusi, pacrnoyiokeHHas 1o azapecy 634034, Tomckas oOmacte, TI. Tomck,
Bepmmnuna ynuna, a. 47, 3 srax, ayn. 314. 16 pabounx crannuii Ha 6aze mpoueccopoB Intel Core i5;
auaroHanb MOHHTOpOB 24", Onepannonnas cuctema: Microsoft Windows 7 Ilporpammuoe oGecrniedenue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.2. MaTepuajJbHO-TeXHUYECKOe o0ecnedeHre TUCHUNIHHBI U1l JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMU 310POBbSI

Ocpoenne aucnuruinHbl Juramu ¢ OB3 ocymiecTBisieTcss ¢ MCIOIb30BAHUEM CPEACTB OOYUCHHS
0011Iero ¥ CIelHalbHOTO Ha3HAYCHUS.

[Ipu oOyueHuHM CTyIEHTOB € HapYWIEeHHAMH CJyXa TMPEIyCMOTPEHO  HCIOJIb30BaHUE
3BYKOYCWIMBAIOLIEH anmaparypbl, MYJIbTUMEIUWHBIX CpPEICTB U JPYIMX TEXHUYECKUX CPEACTB
npuema/nepenadd yueOHo MH(OpMalUu B JOCTYMHBIX (QopMax i CTYICHTOB C HapyUICHHSIMH CIyXa,
MOOWJIBHOU CUCTEMBI O0yUYEHHUS JJI CTYACHTOB C MHBAJIUIHOCTHIO, TOPTAaTUBHON MHIYKIIUOHHON CHCTEMBI.
VY4yeOHast aynmuTopus, B KOTOPOH 00ydaroTcs CTYAEHTHI ¢ HapylIeHHeM ciyxa, 000pyaoBaHa KOMIBIOTEPHOMN
TEXHHUKOW, ayTMOTEXHUKOW, BUACOTEXHUKOM, SJIEKTPOHHOW TOCKOM, MYJIbTUMEIUITHON CUCTEMOM.

[Ipu o0OyuyeHUM CTYIEHTOB € HAPYLIEHHSIMH 3PeHHSIMH TPEIYCMOTPEHO HCIOIb30BAHUE B
JIEKIIMOHHBIX U YU4E€OHBIX ayJUTOPHUAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX OOBEKTOB (HarpuMep, TEKCTa
Ha JIOCKEe WM CJaii/ia Ha 9KpaHe) MPU TOMOIIY BUACOYBETUUUTENCH sl YIAIEHHOTO MPOCMOTpa.

[Ipu oOy4yeHUM CTYIEHTOB ¢ HAPYIIEHUSIMH ONMOPHO-IABHUIraTeJbLHOI0 anmnapara WUCIOJIb3YIOTCS
aNbTEpPHATUBHBIE YCTPOWCTBAa BBOAA WHGOpPMAIIMU U JIPYrHe TEXHUYECKHE CPENICTBA MpHeMa/Tepeaadyu
yueOHOM HH(OpMAIUU B JOCTYMHBIX (OpMax Uisi CTYAEHTOB C HApYUICHUSMHU OIOPHO-IIBUTaTEIHHOTO
anmapara, MOOUIILHOM cUCTEMBI 00yUYEHUS IS JIIOJIEH ¢ MHBAJIHIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TPeOOBaHUs K GOHIY OLICHOYHBIX CPEICTB H METOAMYECKHE PEKOMEHAAINH
q)OH)I OLCHOYHBIX CPECACTB M THIIOBBIC KOHTPOJBHBIC 3aJaHUA, HCIIOJIB3YCMBIC JId OLCHKH
c(OPMHUPOBAHHOCTH M OCBOCHMS 3aKPEIUIEHHBIX 3a TUCHMIIMHON KOMIIETEeHIIUHI MPU MPOBEJICHUN TEKYIIEH,
MIPOMEKYTOYHOM aTTECTAIMH 110 JUCITUTUTHHE MPUBE/ICH B MPUIIOKEHUH K pabodeil mporpaMmme.

14.2 TpeGoBanusi K (POHIY OLEHOYHBIX CPEACTB AJIfl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310pOBbS
21.]'[5[ CTYACHTOB C HWHBAJIMAHOCTBIO MPEAYCMOTPCHBI OOMNOJHHUTCIBHBIC OICHOYHBIC CPCACTBA,
MepeyeHb KOTOPBIX YKa3aH B TaOIuIIE.
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Tabiuua 14 — JlononHUTEIBHBIE CPEICTBA OLCHNBAHUS ISl CTYI€HTOB ¢ HHBAJIM/JIHOCTHIO

Buanl 4OITOTHUTENBHBIX OLEHOUYHBIX DopMBbI KOHTPOJIS U OIIEHKH

Kareropuu ctyneHnTos
CPEICTB pe3ynbTaToB 00y4YeHuUs

TecTbl, MUCEMEHHBIC CAMOCTOSITEIIbHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE pabOTHI

C HapymeHusiMu
ciyxa

[TpenMymIeCTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceioBaHue 10 BoIpocam K 3aueTy, lIpenMyliecTBeHHO yCTHas IpoBepKa

3peHUs OIIPOC 10 TEPMUHAM (MHAMBUYaTIBHO)

C HapyueHusaMu Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE  [IperMyIecTBEHHO AUCTaHIIMOHHBIMU
JIBUTaTEJILHOTO CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K METOAAMHU

anmnapara 3a4eTy

C orpanunuenussMu 1o  TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IpOBEpKa
o01IeMeTMIIUTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METO/IaMH, UCXOASI U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI = 0OYYaroILIErocss Ha MOMEHT MPOBEPKU

14.3 MeTonnyeckue peKOMEHIAINH 10 OLEHOYHbIM CPEJACTBAM JIJIsl JIMI[ C OTPAHHYeHHbIMHU
BO3MOKHOCTSIMH 310POBbSI

Hus crynentoB ¢ OB3 npeaycmarpuBaetcst 1oCTyHas (opma MpeoCTaBICHUs 3a1aHU OICHOUHBIX
Cpe/ICTB, @ UMEHHO:

- B IieyatHoii opme;

- B TIe4aTHOU (hOpME C YBEITHMUCHHBIM MIPUPTOM;

- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NPe0CTaBICHUE 3a/IaHKsI C UCIIOJIb30BAaHUEM CYPJIOTIEPEBOIA.

CTygeHTaM C WHBAJIUJHOCTHIO YBEIMYMBAETCS BPEMS Ha ITIOITOTOBKY OTBETOB Ha KOHTPOJILHBIC
BOTIPOCHL. J[JIsI TakmxX CTYIEHTOB MpeaycMaTpuBaeTcsi JOCTymHas (opMa IMpeJoCTaBICHUsS OTBETOB Ha
3aJaHus, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAaHUEM YCIYT aCCHCTCHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa oOlLEHHMBaHHS PE3YIbTaTOB OOYUYEHHS HWHBAIUAOB MO TUCHUILIMHE IPEAyCMaTpUBaeT
npepocTaBieHe nHpopManuu B Gpopmax, aaanTHPOBAHHBIX K OTPAHUYCHUSIM UX 3JJ0POBbSI U BOCIPUSTHSI
uHpOpMaLUK:

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMM 3PEeHMs:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B II€YaTHOH (POpME YBETUUEHHBIM MIPH(TOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (opme.

JJ1s1 JINI ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B Ie4aTHoM (opme.

[Tpr HEOOXOMMUMOCTH T OOYYAIONIUXCS ¢ MHBAJIUIHOCTHIO IMPOIEAypa OICHUBAHUS PE3YNIBETaTOB
0OyUYeHHSI MOXKET IPOBOUTHCS B HECKOJIBKO 3TATIOB.
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Ipuioxkenue 1
MUHHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKIKETHOE 00pa30BaTe/IbHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[Ipopekrop no yueGHOMI paboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB MO YUYEBHOU JUCLIATIIMHE
PaIlI/IOTeXHI/I‘leCKI/Ie IHECIIU U CUTHAJIbI

VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

HampaBnenue noarorosku (cnernuaibHocTh): 11.03.01 Pagnorexnnka
HanpaenenHocts (mpo¢uins): MUKPOBOJIHOBAS TEXHUKA U AHTEHHBI

®dopma 00yueHus: OUHast

@®akynbrer: PT®, Pagnorexunuveckuii paxky/abrer

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOYACTOTHONH U KBAHTOBOW PaIMOTEeXHUKH
Kypc: 2

Cemectp: 3,4

YueOusrii mnan Habopa 2014 roga

Pa3paborunku:
— IIpodeccop xad. TOP B. A. KpakoBckuii
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3auer: 3 cemecTp
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KypcoBast paGota (1poekr): 4 cemectp

Tomck 2017
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1. BBegenue

®onxa onenounslx cpencts (POC) sBusgeTcs TPUIOKEHHEM K pabouell mporpaMMme JTHCIUIUIAHBI
(MpaKkTUKKW) W TPENCTaBISIET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MaTrepHalioB (THIIOBBIE
3ajaun (3aJaHusi), KOHTPOJIbHBIE pa0OThI, TECTHI U JIP.) U METOJOB MX HCIOJIB30BaHUS, MpeIHA3HAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAHOBIIEHHBIX PE3YJbTaTOB OOYUCHHS.

®OC mno gucuuruiiHe (MPaKTUKE) HCIONIB3YyeTCS TMpPH IMPOBEJCHUM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAllUU CTYICHTOB.

[lepeyennb 3aKpenyieHHBIX 32 AUCHUIIIMHON (MPAaKTUKOM) KOMIIETEHIIMH MprBeieH B Tabmuie 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUIITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

OIIK-2  crmoCOOHOCTBIO BBISBIISITh €CTECTBEHHO- JIOJDKEeH 3HaTh €CTECTBCHHOHAYYHYIO
HAYYHYIO CYITHOCTbH MPOOJIeM, BO3HUKAIONINX B | CYIIHOCTH MPOOIeM mepenadn u 00padoTKu
xoJie mpoeccCuoHaIbHOM NEeSITeTHHOCTH, CHTHAJIOB B 00J1aCTH PaJMOTCXHHUKH;
NPUBJIEKATH ISl UX PEIICHUS (u3nKo-MaTeMaTHUECKHIA ammapar,
COOTBETCTBYIOIINN (PU3UKO-MATEMATUICCKHIA  MPHUBICKACMBIH IS PEIICHUs TPOoOIeM
ammapar nepenadn 1 00pabOTKH PaguOTEXHUIIECKUX

CUTHAJIOB; aJTOPUTMBI pacyera u
[1K-6 TOTOBHOCTBIO BBIMOJIHATH pacyeT U ’ P p

MIPOEKTUPOBAHUS JETAJICH, Y3JIOB U
YCTPOMCTB PAAMOTEXHUYECKUX CUCTEM B
COOTBETCTBHH C TEXHHUYECKUM 3a/IaHUEM;
METOAMKY MPOCKTUPOBAHUS
PaIMOTEXHUYECKHUX YCTPOICTB U CHCTEM C
UCIIOJIb30BaHUEM CPEJICTB aBTOMATHU3AINH
IPOSKTUPOBAHUS ;

JlomkeH yMeTh BBISIBIISATH
€CTECTBEHHOHAYYHYIO CYITHOCTh Ipo0Iiem,
BO3HUKAIOIIUX B X071€ TPoheccCHoHaIbHON
JESATSIILHOCTH; TPHUBJICKATH IS PEIICHUS
npoOieM nepenadn 1 06paboTKu
pPaIMOTEXHUYECKIX CHTHAJIOB
COOTBETCTBYIOIINI (PU3UKO-
MaTeMaTUYeCKUH armapar; MpOBOIUTh
pacyeTsl U MPOEKTUPOBAHUE JIeTaJeH,
y3JI0B U YCTPOWUCTB PaIMOTEXHUUECKUX
CUCTEM B COOTBETCTBUU C TEXHUUYECKUM
3aJlaHueM; HCIIO0JIb30BATh CPEACTBA
aBTOMATU3AIMH TPOSKTUPOBAHUS TSI
pacyeTa U MpOEeKTUPOBAHUS JI€TANIEH,
Y3JI0B U YCTPOUCTB PAIUOTEXHUIECKUX
CHUCTEM ;

JlomkeH Bia/eTh HAaBBIKAMU BBISBICHUS
CYIITHOCTH TIPOOJIEM mepeadu u
00pabOTKH CUTHAJIOB; OIBITOM
MPUBJICYCHUS (PH3UKO-MATEeMaTHIECKOTO
amnmapara Jisl pelieHus npooyieM nepeaadu
1 00pabOTKH paTuOTEXHUYECKUX
CUTHAJIOB; METOJIMKaMH pacyera u
MPOEKTUPOBAHUSA JIETAIICH, Y3JIOB U
YCTPOMCTB PAAMOTEXHUIECKUX CHUCTEM;
HaBbIKaMU MPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB PAAMOTEXHUYECKUX CUCTEM C
HCIIOJIb30BAaHUEM CPE/ICTB aBTOMATH3AIUU

IIPOCKTUPOBAHME JI€TAJICH, Y3JI0B U YCTPONCTB
PaMOTEXHUYECKUX CUCTEM B COOTBETCTBHUU C
TEXHUYECKHUM 3a/IaHUEM C UCII0JIb30BAHUEM
CPEACTB aBTOMATH3alMK IPOCKTUPOBAHUS
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MIPOEKTUPOBAHUS ;

OO0mue xapakTepUCTUKM IOKa3aTeleil M KPUTEpPHEB OLICHMBAHHMS KOMIETEHIMM Ha BCEX JSTamax
MIpUBEICHBI B TaOIHUIIE 2.

Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeleld U KpUTEpPUEB OLIEHUBAHUS KOMIIETEHIIHA M0 Tarnam

Tloka3arenu u
KpUTEpUHU

OTr4HO (BBICOKHI
YPOBECHb)

Xoporio (6a30Bbrit
YPOBEHB)

3Harb

Ob6nanaer hakTUYECKUMU
U TEOPETUUCCKUMHU
S3HAHUAMU B IPCALCIax
U3y4aeMoi 001acT ¢
IMOHUMAHHEM I'PAHUIL]
NPUMEHUMOCTH

3Haer (akThl, IPUHIIHIIHI,
IIPOILIECChI, 00IITHE
MOHSITHSI B TIPeIeiax
u3y4aeMoii o01actTu

YMmern

Obnamaer Auarna3oHOM
NPAaKTUYCCKUX YMCHHIA,
TpeOyeMbIX Il Pa3BUTHUS
TBOPYECKUX PEIICHHIHA,
abcTparupoBaHus
npoOiem

OO6namaeT auana3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMbIX Ui pelIeHUs
OTIPE/ICTICHHBIX TTPOOJIEM B
00J1aCTH HCCIIEIOBAHUS

Bnanets

Kontpomupyet pabdory,
IPOBOJIUT OLICHKY,
COBEPILICHCTBYET ICUCTBUSA
paboThl

beper oTBETCTBEHHOCTS 3a
3aBEpLICHME 3a/1a4 B
UCCIICJOBAHNH,
pUCIOCcabIuBaeT CBOE
ITIOBCACHUEC K
00CTOSITENILCTBAM B
pelieHnu npoodiem

VYIOBIETBOPUTEIIEH
0 (TMOPOTOBBIH
YPOBEHB)

O6nagaet 6a30BBIMU
00LIMMH 3HAHUAMU

OO0namaeT OCHOBHBIMHU
YMEHHSIMH, TPEOyEeMbIMH
JUUISL BBITIOJTHEHUS TTPOCTHIX
3aja4

2 Peann3zanus koMneTeHIuii

PaGoraer npu npsiMmom
HaOITIOEHU N

2.1 Komnerennusa OIIK-2

OIIK-2: cnocoOHOCTBIO BBISABIISATH €CTECTBEHHO-HAyYHYIO CYLIHOCTh MpOOJIeM, BO3HMKAIOUIMX B
xozie TpoecCUOHATILHOM JeATeNIbHOCTH, MPHUBIEKATh S HMX pELIEeHUs COOTBETCTBYIOIIMHA (pu3mKo-
MaTeMaTU4eCKUH anmapar.

Jns popmMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYILIECTBUTH PsiJ 3TANOB. JTarbl (OPMUPOBAHUS
KOMIIETEHIIMM, TIPUMEHSEMBIE JUIsI JTOrO BUIBl 3aHATHUM M MCIOJIb3yEMbIE CpPEACTBA OLIEHUBAHUSA
IpeJICTaBlIeHbI B Ta0nuie 3.

Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

Cocrasn 3Harb VYmMmerb Bnangers
Coneprxanue €CTECTBEHHOHAYYHYIO BBIABIISITh €CTECTBEHHO- HaBBIKAMU BBISBICHUS
JTAIOB CYITHOCTB TTPOOIIeM HAYYHYIO CYIITHOCTH CYITHOCTH TIPOOIIeM

nepenadu 1 06paboTku
CUTHAJIOB B 00J1aCTH
paMOTEeXHUKH; (PUIUKO-
MaTeMaTUYeCKHI arnmnapar,

po0OsieM, BOSHUKAIOIIHNX B
xo7ie MpodheCCHOHATbHON
JESITENIbHOCTH;
IMPUBJICKATh JJI pCIICHUA

nepenadn 1 06paboTKu
CHTHAJIOB; OITBITOM
npuBJeYeHUs: PUNKO-
MaTreMaTu4ecKoro

HpI/IBHCKaeMHﬁ JJIsA Hp06J'ICM nepcaaiu u arrapara IJjist peicHuA

pemieHus: mpooemM 00paboTKu pobemM nepenaan u
nepeaayu u 00padoTKu PaaNOTEXHUYECKUX 00paboTKu paauo-
PaTMOTEXHUICCKUX CHTHAJIOB TEXHUYECKUX CHTHAJIOB
CHUTHAJIOB COOTBETCTBYIOLTHI

(bu3HUKO-MaTeMaTHIe CKUN

arrmapar

Bunsl 3anstuii e lInTepakTuBHbBIE
MPAaKTUYECKUE 3AHATHUS;

e HTepakTuBHBIE

e lHTepakTUBHBIE
MIPaKTUYECKHUE 3aHATHS;
e lHTepakTUBHBIE

e llHTepakTUBHBIC
IIPaKTUYECKUE 3aHATHS;
e lHTepakTUBHBIE
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nabopaTopHBIC 3aHATHUS,
e lluTepakTuBHBIC
TIEKIIUU;

e [IpakTtuueckue
3aHSTHS,

o JlaGoparopHbie
paboTsI;

o Jlexmmuu;

e CamocTosiTenbHast
pabora;

e KoHTpOJb
CaMOCTOSITENIbHOM
paboThI (KypcoBOi
MIPOEKT / KypcoBas
pabota);

nabopaTopHBIC 3aHATHUS,
e llHTEepakTUBHBIC
JICKITUY;

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
paboTsr;

o Jleknuu;

e CamocTosTenbHast
paborta;

e KoHTtponb
CaMOCTOSITENIbHOI
paboTsI (KypcoBoit
MIPOEKT / KypcoBast
pabora);

nabopaTopHBIC 3aHATHUS,
e JlabGopaTtopHble
paboThI;

e CamocTosiTeNnbHas
pabora;

e Kontpois
CaMOCTOATEILHON
paboThI (KypCOBOM
MPOEKT / KypcoBast
pabora);

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KonrtponpsHas pabora;
e Ortuer no
nabopaTopHOit paboTe;
o JlomamiHee 3a/1aHuUE;
e Pacuernas pabora;
e KoHCHekT
CaMOIIO/ITOTOBKH;

e OTt4er 110 KypcoBOi
pabore;

o Tecrt;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexT);

e KoHuTponbHas paboTa;
e Ortyer no
naboparopHoi pabore;
e JlomalrHee 3a/1aHue;
e 3ammTa KypcoBbIX
pOEKTOB (padoT);

e PacuerHas pabora;
e Koncnekr
CaMOTIOJITOTOBKH;

e Otuer no KypcoBoi
pabore;

e TecT;

e 3ayer;

e DK3aMeH;

e Kypcogas pabota
(npoexr);

e Ortyer no
nabopaTopHOit paboTe;
o JlomarHee 3a/1aHu¢;
e 3amuTa KypCcoBBIX
IIPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 110 KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabota
(poexT);

CDOpMy.]'II/IpOBKa MoKa3areiae u KPHUTCPUCB OLICHUBAHUSA JIAaHHOM KOMIIETEHIIUU IMPUBCACHA B Ta6n1/1ue

4.
Tabnuna 4 — [Tokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarmax

Cocras 3HaTh VYmMmeTb Bnangers
OT1Iu4HO

(BBICOKHUI YPOBEHbB)

® UCCIeqyeT eCTECTBEH-
HOHAYYHYIO CYIIIHOCTh
npo0sem nepenadan u
00pabOTKH CUTHAJIOB B
00J1aCTH paInOTEXHUKH;
® aHAIM3UPYET
MpUMeHEeHHEe (HU3HUKO-
MaTeMaTH9IEeCKOTO
arrapara,
MIPUBJICKAEMOTO JIJIS
pelieHus mpoodieM
nepeaadn u 00paboTKu;

® yMeeT IrpaMOTHO
BBIPXKaTh U JOKA3bIBATh
€CTECTBEHHOHAYYH YO
CYIIHOCTb MTpO0iIeM
nepeaayu u o0paboTKH
CUTHAJIOB;

® CBOOOJHO MPUMEHSIET

(hbu3MKO-MaTeMaTHIE CKUN

arrmapar sl peIeHus
npobyem nepenaan u
00paboTku
PAAUOTEXHUIYCCKUX
CHTHAJIOB;

® YBEPEHHO BJaJieeT
HaBBIKAMU BBISIBICHHSI
CYIITHOCTH TIpoOIeM
nepenadn 1 06padboTku
CHTHAJIOB;

e CBOOOJIHO BIIajieeT
OITBITOM ITPHUBJICYCHHSI
¢buzuko-
MaTeMaTH4eCcKOro
arrapara Jyisi peIeHHsI
npo6ieM nepesadu u
00paboTKu
PaIOTEXHUIECKUX
CHUT'HAJIOB,;

Xoporio (6a30BbIit

® JIOHHMMACT €CTCCTBCH-

® KOPPEKTHO BBIPaXKaeT

® BJIaACCT HaBbIKaMU
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YPOBEHD) HOHAY4YHYIO CYIIHOCTh CYUIHOCTb ITpo0sieM BBISIBJICHUS CYIIIHOCTH
npobieM nepeaadn u nepeaayn ¥ 00padboTKu npobieM nepesadu u
00pabOTKU CUTHAJIOB B CUTHAJIOB; 00pabOTKH CUTHAJIOB;
00J1aCTH PaIMOTEXHHUKH, ® CaMOCTOSATEIBHO ® BJIQJICCT ONBITOM
® IIpEJCTaBISIET MpUMEHSET (PU3UKO- npUBJIeYeHUS (PUBHUKO-
MpUMeHEeHHe (PU3HUKO- MaTeMaTH4eCKUn MaTeMaTH4eCKOro
MaTeMaTU4eCKOTro anmapar JUisl pelieHus annapara Jyisi pelieHus
anmnapara Jyisi peleHus npobiieM nepegadu u npo0JieM nepenayu u
mpo0ieM nepeaadu u 00paboTku 00paboTKu
00paboTKu; PaauOTEXHUYECKHUX PaaUOTEXHUYECKHUX

CUTHAJIOB; CUTHAJIOB;

VIIOBJIETBOPUTENILH ~ ® JaeT OMpPECICHUsI e ymMmeeT paboTarb co ® BjIaJiceT

0 (moporoBsIi OCHOBHBIX IOHATHI B CIIPABOYHOM TEPMUHOJIOTHEHN B

YPOBEHB) o0NacTH nepeaavn u JUTEPATypOH; MPeIMETHOM 00IacTH
00paboTKH ® yMeEeT NPENCTABIIATh 3HaHUA,
PaaIuOTCXHUICCKHX pe3yNbTarhl CBOEU ® CI0COOEH KOPPEKTHO
CUTHAJIOB; pabdoThI; MIPEJICTaBUTh 3HAHUS U
® BOCIPOU3BOJIUT uH(pOpMAIHIO;
OCHOBHBIE MOJIOKEHHUS
CYIIHOCTHU TIpoOIieM
nepeaadn 1 0opadboTKu
CUTHAJIOB;

2.2 Komnerenuus ITK-6
[IK-6: roTOBHOCTBIO BBIIIOJHATH pPACYET W MPOEKTUPOBAHUE JETalled, Y3JO0B U YCTPOMCTB

pPaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHUYECKUMM 3aJaHUEM C HCIIOJIb30BAaHUEM CPEICTB
ABTOMATU3AIMU TPOEKTUPOBAHUSL.

Jnst popMupoBaHUS KOMIIETEHIIUH HEOOXOAMMO OCYIIECTBUTH PSJ ITANoB. JTanbl (OPMUPOBAHUS
KOMIIETCHIIMM, NPUMEHAEMBbIE [JII 3TOrO0 BHIbl 3aHITUA M HCHOJB3yeMbI€ CPEACTBA OLICHUBAHUSA
Mpe/ICTaBJICHbI B Ta0IHIIE 5.

Tabnuna 5 — Jranbl GOpMUPOBAHUS KOMIIETEHIIMN U UCIIOJIb3yEMbIE CPEICTBA OIICHUBAHUS

Cocrasn 3HaTh YMeTh Bnanets
Coneprxanune aJTOPUTMBI pacuera u IIPOBOJIUTH PACUYETHI U METOAMKAMH pacueTa u
JTaIoB IIPOCKTUPOBAHMS IETANICH, INPOEKTHUPOBAHUE ACTAIECH, NPOECKTUPOBAHUS JETaJeH,

Y3JI0B U YCTPOUCTB
PAANOTCXHUYCCKUX
CUCTEM B COOTBETCTBUU C
TCXHHUYCCKUM 3aJITaHHUECM,

y3JI0B U yCTPOUCTB pajivo-
TEXHUYECKUX CHCTEM B
COOTBETCTBUH C
TEXHUYECKUM 3aJIaHUEM;

y3J10B U YCTPOUCTB
PAAUOTCXHUYCCKUX
CUCTEM; HaBBIKAMU
MIPOEKTUPOBAHUSA Y3JIOB U

METOJIUKHI UCIIONIb30BaTh CPEACTBA  YCTPOWCTB
MIPOCKTUPOBAHMS aBTOMAaTHU3AINH PaTuOTEXHUYECKIX
PaAMOTEXHUYECKUX MIPOEKTUPOBAHUS JIJIs1 CHUCTEM C UCIOJIb30BAaHUEM
YCTPOMCTB U CUCTEM C pacdera u CPEIICTB aBTOMaTH3aIlun

HCIIOJIB30BAHUCM CPCACTB  [IPOCKTUPOBAHUA ,Z[CTEUIGﬁ, IMPOCKTUPOBAHUSA

AaBTOMATU3ALUU Y3JI0B U YCTPOMCTB
IIPOCKTUPOBAHMS PagOTEXHUYECKUX
cucTEM

Bunsl 3anstuii

e lHTEepaKkTUBHbBIE
MIPaKTUYECKUE 3aHATHS;
e llHTepakTHBHBIE
nabopaToOpHBIC 3aHATHUS,
e lluTepakTuBHBIC
JIEKLNU;

e lIHTepakTuBHBIE
MIPaKTUYECKHUE 3aHATHS;
e llHTEepakTHBHBIE
nabopaTopHBIC 3aHATHS,
e lHTepakTUBHBIE
JCKIUHY;

e llHTepaKkTUBHBIE
MPAKTUYECKHUE 3aHATHUS;
e llHTepakTUBHBIE
nabopaTopHBIC 3aHATHUS,
e JlabGopatopHble
padoTHI;
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e [IpakTtuueckue

e [IpakTuueckue

e (CamocTosTeNnnHas

o JlomamiHee 3a/1aHuUE;
e Pacuernas pabora;
e KoHCHekT
CaMOMOJITOTOBKH;

e Ort4er 110 KypcoBOi
pabore;

o Tecrt;

e 3auer;

e DK3aMCH;

e Kypcosas pabora
(mpoexT);

e JlomalrHee 3a/1aHue;
e 3ammTa KypcoBbIX
pOEKTOB (pador);

e PacuerHas pabora;
e Koncnekr
CaMONOATOTOBKH;

e Otuer N0 KypcoBoi
pabore;

e TecT;

e 3auer;

e DK3aMeH;

e Kypcogas pabota
(npoexr);

3aHATHS; 3aHATHS; pabora;
o JlaGopartopHbie e JlaGoparopHbie e KouTpomns
paboThL; paboTHI; CaMOCTOSITEITLHOM
e Jlekuuu; o Jlekiuu; paboTsl (KypcoBoi
e CamocTosATenbHas e CamocrosiTenbHas POCKT / KypcoBast
pabora; paborta; pabora);
e KoHTpOIb e KoHtponb
CaMOCTOSITENIbHOM CaMOCTOSITENIbHOI
paboThI (KypcoBOi paboThI (KypcoBOii
MPOEKT / KypcoBas MIPOEKT / KypcoBast
pabota); pabora);
Hcnonb3yembie e KoutponbHas pabora; e KoHrposnbHasd pabora; e Otuer no
cpencTBa e Ortuer 1o e Ortyer 1o nabopaTopHOil paboTe;
OLICHUBAaHUsA nabopaTopHOil paboTe; naboparopHoi padbore; e JlomaiHee 3a/1aHuE;

e 3amuTa KypCcoBBIX
IIPOEKTOB (pador);

e PacyerHas pabota;
e Otuer 10 KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

e KypcoBas pabora
(mpoexkr);

CDOpMy.]'II/IpOBKa MoKa3areiae u KPHUTCPUCB OLICHUBAHUSA JIAaHHOM KOMIIETEHIIUU IIPUBCACHA B Ta6n1/1ue

6.
Tabnuna 6 — [Tokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarmax

Cocrasn 3Harb VYmMmerb Bnangers
OT1iIu4HO e 000OCHOBBIBAET

(BBICOKUI YPOBEHb)

aJTOPUTMBI pacuera u
MIPOEKTUPOBAHUS
JETajeH, y3110B U
YCTPOWCTB
PagUOTEXHUYECKUX
CUCTEM B COOTBETCTBHUU C
TEXHUYECKUM 3aJaHUEM;
® aHAIU3UPYET
METOJINKHU
IIPOECKTUPOBAHUSA
PaaUOTEXHUYECKHUX
YCTPOMCTB U CUCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTU3ALIUU
MIPOEKTUPOBAHUS;

® TPaMOTHO NPOBOAUT
pacueTsl U
MIPOEKTUPOBAHUE
JieTajuei, y3JIoB u
YCTPOWCTB
PaaMOTEXHUYECKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 33JJaHUEM;
® YBEPEHHO NPUMEHSIET
CpelICTBAa aBTOMAaTH3aLuU
MIPOEKTUPOBAHMS [t
pacuera u
IIPOEKTUPOBAHHUS
JIeTaJIeH, y3JI0B 1
YCTPOMCTB
PaauOTEXHUYECKHUX
CUCTEM;

® YBEPEHHO BIAJIEET
METOAMKAMH pacuera u
IIPOEKTUPOBAHUSI
JieTanen, y3JioB U
YCTPOWCTB
PaIMOTEXHUYECKUX
CHUCTEM;

® CBOOOJIHO UCIIONIB3YET
IIPUEMBI
MPOEKTUPOBAHHUS Y3JI0B U
YCTPOKMCTB
PaMOTEXHUUYECKUX
CHCTEM C
UCIIOJIb30BaHUEM CPEZCTB
aBTOMaTU3alHux
MIPOEKTUPOBAHUS,

Xoporto (6a30BbIi

® TIOHUMACT aJITOPHUTMBIL

® CaMOCTOATCIBHO

e BJIaJceT METOOUKAMH
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YPOBEHb) pacuera u MPOBOAUT PacueThl U pacuera u
MIPOEKTUPOBAHUS MIPOEKTUPOBAHUE MIPOEKTUPOBAHUS
JeTaJIel, y3JI0B 1 JIeTaJIeH, y3JI0B 1 JeTaliel, y3JI0B U
YCTPOMCTB YCTPONCTB YCTPOKWCTB
PaOTEXHUYECKUX PaIuOTEXHUYECKUX PaIOTEXHUYECKUX
CHCTEM B COOTBETCTBHHU C | CHCTEM B COOTBETCTBHHU C = CHCTCM;

TEXHUYECKHUM 3aJaHUEM;
® apryMeHTHUpYET

TEXHUYECKUM 3aJaHUEM;
® KOPPEKTHO MCIIOJIb3YET

® MHCIIOJIB3YET IIPUCMBI
IMPOCKTUPOBAHHUSA Y3J10B U

IOPAHOK CpEICTBA aBTOMATU3alMU  YCTPOMCTB
MIPOEKTUPOBAHHUS IIPOECKTUPOBAHUS IS pPanuOTEXHUYIECKUX
paTuoOTEXHUYIECKUX pacuera u CHCTEM C
YCTPOMCTB U CUCTEM C IIPOECKTUPOBAHHUS J€- HCII0JIb30BaHUEM CPELICTB
HCIIOJIb30BaHUEM CPEICTB  TaJIeH, y3JI0B U aBTOMAaTHU3alun
aBTOMAaTH3alUuU YCTPOUCTB MIPOEKTUPOBAHHS;
IIPOEKTUPOBAHMU, panuoOTEXHUYIECKUX
CHCTEM;
VIOBJIETBOPUTEIbH =~ ® BOCHPOU3BOIHUT ® yMECT NPEJCTaBIIATh ® BJIajJiceT
0 (OpOroBEIi OCHOBHBI€ IPUHIIUIIEI pE3yIBTaThl pacueTOB TEPMHUHOJIOTHEN B
YPOBEHb) pacuera u XapaKTEpUCTHUK y3JI0B U obsacTu
IIPOEKTUPOBAHU YCTPOMCTB paguo- IIPOEKTUPOBAHUS y3JI0B U
JeTallel, y3JI0B U TEXHUYECKHUX CHUCTEM,; YCTPOMCTB
YCTPOUCTB pajio- e ymeeT paboTaTh co PaZIMOTEXHUIECKHX
TEXHUYECKUX CUCTEM; CIIPaBOYHOM CHUCTEM;
® UMEEeT NPEJCTaBICHUE  JINTEPATypoi; ® CrI0COOEH KOPPEKTHO

0 METOJIUKAX
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB

IIPEACTABUTD PE3YIIbTATHI
pacueTa XapakTepUCTUK
Y3JI0B U YCTPOMCTB

PaAUOTCXHUYCCKUX CpCACTB
CUCTEM, PAIUOTEXHUYCCKUX
CUCTEM,

3 TunoBble KOHTPOJIbHBIC 3aITaHUS

Jns peanu3anvu BBIMICTIEPEUUCTICHHBIX 3a7ad OOYYEHHS! HCIONB3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHusl UM WHBIE MaTepHhasibl, HeoOXOAUMbIE ISl OIICHKU 3HAHW, YMEHHWIl, HABBIKOB M (WMJIM) OMbBITA
NESATEIPHOCTH, XapaKTEPHU3YIOIMX dTanbl ()OPMUPOBAHMS KOMIETEHIIMA B TPOILECCE OCBOCHHS
00pa30BaTeNbHON IPOrPaMMBI, B CJIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONOATOTOBKY
— Onmnpenenenne BpPEMEHHBIX U CHEKTPAJIbHBIX XapaKTEPUCTUK IEPUOAMYECKHX CUTHAJIOB
OmnpeneneHne CHEKTPaIbHBIX XapaKTEPUCTUK HENEPUOAMYECKHX CHUTHAJIOB [IpakTudeckoe NpUMEHEHHE
TeopeM O cnekrpax IIpakThka NpUMEHEHHs OIEpaTOPHOTO M BPEMEHHOIO METOJIOB Ui pacyeTa
MIPOXOXKJACHNUS CUTHAJIOB Yepe3 JIMHEWHble auiekTpudeckue unenu IIpaktnka npumenenns I  mis
CIEKTPaJIbHOIO a”anus3a J(MCKpeTH3alMs aHAJIOrOBOIO CHUTHAJIA W PAacyeT CHEKTPaIbHOM IUIOTHOCTH
JUCKPETHOM  mocnenoBarenbHOCTH — OmnpeneneHre  4YacTOTHBIX M BPEMEHHBIX  XapaKTEPHUCTHK
TPaHCBEPCAJIBHBIX M PEKYPCUBHBIX LUGPOBBIX ¢GuibTpoB CuHTe3 HHUQPOBBIX (GUIBTPOB METOAAMHU
MHBAapHAHTHOCTH HUMITYJICHOW XapaKTepUCTUKU M OWJIMHEWHBIM Z-TipeoOpa3oBaHueM PacueTr mapamerpoB
PalMOCUTHAJIOB C Pa3IMYHBIMU BUJAMU MOIYIISALMU PacueT HU3KOUaCTOTHOTO SKBUBAJICHTA U30MpaTeTbHON
LeNu U €ro XapakTepucTUK PacueT mpoxXoXKIeHMsl paJuoCUrHana uyepe3 u30uparenbHyo Lienb Pacuer
CIIEKTpa TOKa Ha BBIXOJE HEJIMHEWHOM Lenu Pacuer mapaMeTpoB HEJIMHEMHOIO YCUIUTENS U YMHOXKUTEIS
4acToThl Pacder mapaMeTpoB aMIUIMTYIHOIO MoOAyJasATopa Pacder mapaMeTpoB AETEKTOpa aMILIUTYIHO-
MOJIYTUPOBaHHbIX KojeOaHuil Pacuer mapameTpoB aBTOreHeparopa TapMOHHYECKHUX KosleOaHUU
OmnpeneneHne aBTOKOPPENALMOHHBIX M B3aUMHO-KOPPEISLMOHHBIX (yHKUMH Pacuer cormacoBaHHBIX

¢unbTpoB Pacuer cieKTpanbHBIX XapaKTEPUCTHK TUCKPETHBIX CUTHAJIOB
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CornacoBaHa Ha noptane N2 16788



3.2 TecroBble 3agaHus
Tunossie Bonpocsl Tecta o Teme «OPU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOBY:

npezcrasieHue curnana S(t).

Bonpoc 1: Ha pucynke 1 mokasan curnain S(t). Onpenenuts aHATUTHYCCKOE BPEMECHHOE

BapI/IaHTBI OTBCTOB

s(t) =
0,

%, ‘%sts%

—t 2
t< 12, t>% )

NN
0, t<_%

E,

s(t) =154

t>0

4
0, t<_t12, t>t )

% , ‘%sts%

st)=1E | t>0

0, t<_%

sy
£ 7 1)
o’
3)
_f,/ﬁ 0
Pucynox 1
5)

s(t) = %(%“L%j T stsly

0, t<_t12, t>%

COCTABJISIFOIYIO S, (t) curHama S(t).

Bomnpoc 2: Ha pucynke 2 noka3zan curaan S(t). OnpenesinT HEYETHYIO OTHOCHTEIILHO HYJISI

BapuaHTbl OTBETOB
5() 5(¢)
E/2 ! — E/2
—¥ ] g
1) 0 i £ 2) = 0 { £
(0 % A2
Bre » ¥
E ey / _
72 E 2
— /é_ E/ |
7 R | LY ST B
I:I fl f —fl I:Il fl z | U —EA fl f
—4_£
PucyHnok 2 /é
s(L)
— fl D fl
2 | K
— £ 5

| Bonpoc 3: Ha pucynke 3 nmokasan curnain S(t). Onpenenuts suepruio 9 curnaina S(t).
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a(t) BapuaHTsl OTBETOB
£ 5. E%, 3:2E2t1
I\, 1) 3 2) 3
- AV :
/4 | f' — _ E2
3) 2=0 4) 2=E",
_E _____
5 E%t,
Pucynok 3 5) 4

Bomnpoc 4: /lano aHanuTHYECKOE BpEMEHHOE ITPEeACTaBIeHHE cCUrHaia. OnpeaeanTb SHEPTUIO Dy
YEeTHOM OTHOCHTEJIBHO HYJISI COCTaBsitorieil curnaina S(t).

BapuaHTbl 0TBETOB

E® E’T
3qem = altem =
Esin (htj 0 1) 4 2) 2
S(t) = T 5 0 E 2T
0, t < 0, t 3) vem 4) aqem = 4
_ 2
5) Qqem - 2 E T

(1) u oTHOCHUTEITEHO % (2) nepuonnueckoro curnaina S(t).

Bonpoc 5: Ha pucynke 5 nokasan curaai S(t). OnpenenuTs BU CHMMETPUH OTHOCHTEIBHO HY/IS

\ N

BapI/IaHTLI OTBCTOB

VALY

Pucynok 5

1. HeueTHas 1. HederHas
1) 2. HedeTHas 2) 2. deTHas

1. derHas 1. derHas
3) 2. HeuyeTHas 4) 2. dYeTHas

1. derHas
5) 2. obmero Bua

Bonpoc 6: Ha pucynke 6 nokaszan cursain S(t). OnpenenuTh BeTUIUHY MOIIHOCTH P
nepuoauueckoro currana S(t), ecmu £ = 2B, R = 10 Om.

sy

BapI/IaHTLI OTBCTOB

-7
i Ty o0 7 3) P=25 Bm 2) P =0,05 Bm
— _E/2

Pucynok 6 5) P=5 Bm

29
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Tunossie Borpock! Tecta 110 Teme «YIACTOTHBIE 1 BPEMEHHbBIE XAPAKTEPUCTUKU JIMHEWMHBIX LIEITEN»:

I[ano: IIATb BaApHUAHTOB ueneﬁ, II4Th BaApUAaHTOB MEPEAATOYHBIX (l)YHKHHI;'I, IITh BAPHUAHTOB IICPEXOAHBIX XaPAKTCPUCTHK

()

1) 2) (©) (4)
c JH : L
e Rl
_—/— | |k 1]
L
VY ° o —_
P 2 P+ A Ps P Ps
I 2p+ 2 2 2p+ 2
02 4 2 p+/5 p +pﬂ+a)p p+75 pc +3ps-
I I4 g
— 2y — 2 3 B P _ — 2 ~
1.2 4 B e 2 sing 0,45.(e 0384t _, 2.62,6’t) L2 cos €t ;
2 o P 2
1 1 R
O6osHauenns: p=—— , 0 =—, DP=—
g RC P JLC d L
Bonpoc 1: Kakoii ienu cooTBETCTBYET Bonpoc 2: Kakoll nenu cooTBETCTBYET Bonpoc 3: Kakoii nenu cooTBeTCTBYET
AUX Bunma AUX Buna h(t) Buma
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K (@)

h(t)

/N "\
0\/\/1

Bonpoc 4: Kaxoii nienu cooTBETCTBYET

Bonpoc S: Kakoii nepexonHoit

Bonpoc 6: Kaxoii nienu cooTBETCTBYET

h(t) Buma XapaKTePUCTUKE COOTBETCTBYET g(t) g(t)
hit)
W——————— 1 B ét 1 B - ét
gty ==ot)+~--e 2 gty ==ot)-"-e 2
1 2 4 2 4
Y
0 t
Bonpoc 7: Kakre AUX u h(t) coorBercTByIOT 11eriu Homep (3)
1) | 2) | @) (4) )
31
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K (@) K (@) K (@)] K ()] K @)
1 ¥
175 - —— — g S —
plo— % 4 {
% AN |
0 0 0 0 0
ht) ht) ht) hit) ht)
= R E———
0 0 0 0
Bonpoc 8: Kakoii nepeparounoii GyHKIHH Bonpoc 9: Kaxkoii nepexonnoit Bonpoc 10: Kaxoii nieru cooTBeTCTBYET
cooTBeTcTBYeT h(t) BUaa XapakTepucTuke cooTBeTcTByeT K(p) Buaa K(p) Buna
B . , 02
h(t)zi.e 2 .Sin‘}pt/.g(t) K(p) = ; P 5 K(p) = p2+w2
o p P +3pB+ P
[Tpumeuanue: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH U (poii 0
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Tunossie Borpockl Tecta 1o Teme « | EOPEMBbI O CIIEKTPAX):

Bonpoc 1: OnpefenunTtb CNekTpanbHyto NAOTHOCTb CUrHana S, ()

BapuaHTbl OTBETOB
. 2 _ 2 : . 2ao
Sz(a))=u Sy(w)=-]
o’ +o° o + o
5,./2 S(t) . 200
52(60)=ﬁ S (0) 1 1
0)=———"
| 5 ‘ o +o 2 20+ jo
: o
$y(0)=—5—
? o +w?

Bonpoc 2: Yka3aTb aMNAUTYHO — YaCTOTHYIO XapaKTePUCTUKY cUrHana S, (t)

BapunaHTbl oTBETOB

1/a? |S,(@) 1o’ [S:()| 1ao? [S2(0)

) N g ® dg N 20 |

1/o? [52(0) 1/o? [5:(0)

| n 0, n a

3.3 Tembl foMaLIHUX 3aJaHUH

— Onmnpenenenne BPEMEHHBIX M CHEKTPAJIBHBIX XapaKTEPUCTUK MEPUOJUYECKUX CHUTHAJIOB
Omnpenenenne CIEKTPajJbHBIX XapaKTEPUCTUK HENEPUOANYECKUX CUTHaJIOB IIpakTuyeckoe mpruMeHeHue
TeopeM o0 crnekrpax IIpakTuka NpUMEHEHMs OINEpPaTOPHOIO M BPEMEHHOIO METOAOB MJIs pacyera
MIPOXOXKACHNS CUTHAJIOB dYepe3 JIMHEHHble dnekTpudeckne uenu [Ipakruka npumenenus IO nns
CIEKTPAJIbHOIO aHain3a J{McKpeTu3alus aHaJIOroOBOIO CHUTHAJA M pacyeT CIEKTPajJbHOW IUIOTHOCTH
JTUCKpPETHOM  mocnenoBarenbHOoCTH — OmpeneneHre  YacTOTHBIX M BPEMEHHBIX — XapaKTepUCTHUK
TPAHCBEPCATBHBIX M PEKYPCUBHBIX HUGPPOBBIX (GuibTpoB CuHTE3 HHU(POBBIX (GUIBTPOB MeTOIAMHU
WHBAapHAHTHOCTH UMIYJIbCHON XapaKTEepUCTUKU U OMIMHEHHBIM Z-TIpeoOpazoBaHueM Pacuer mapameTpos
paZMOCUTHAJIOB C pPa3jdMYHbBIMM BUAAMHM MOAYIsAUMM Pacuer HM3KOYAaCTOTHOTO 3KBHUBAJIEHTA
n30uparenbHON LENH U ero XapakTepucTHK PacueT mpoxoxkaeHus paJuocCUrHaja yepe3 U30upaTesbHyIo
nens Pacyer criekTpa TOKa Ha BBIXO/I€ HEIMHENHON Lienu Pacuer napamMeTpoB HENMMHEWHOTO YCUIUTENS U
YMHOXKHTENS 4acTOThl PacueT mapameTpoB aMIUIMTYAHOTO MoAayistopa Pacuer mapameTpoB JeTekTopa
aMIUTUTYIHO-MOIYJIUPOBAHHBIX ~KojieOaHMil Pacuer mnapameTpoB aBTOreHEpaTopa TI'apMOHHYECKUX
konebanuii OrmpeneneHre aBTOKOPPEISIMOHHBIX W B3aUMHO-KOPPENSLMOHHBIX (QyHKuuMid Pacuer
COIVIACOBAHHBIX (MIBTPOB PacueT crieKTpaabHBIX XapaKTePUCTHK TUCKPETHBIX CUTHAJIOB

3.4 DKk3amMeHaUMOHHbIE BONPOCHI
— 1. Mongenn cUrHaJioB M HUX CBOMCTBA. JlMHaAMUYecKoe TMPEICTABICHUE CUTHAJIOB.
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DHEpPreTUUeCcKrue XapakTePUCTUKU CUTHAJOB 2. Pa3znojkeHue MepruoinyecKoro CUrHajia mo rapMOHHKaM.
CnekTpalibHbI€ XapaKTEPUCTUKHU MEPUOANYECKOTO CUTHANIA 3. 'apMOHMYECKUN aHAIN3 HEMEPUOIUYECKUX
curHasioB. CHeKTpalbHbIE XapaKTEPUCTUKU HENEpUOAUYECKUX CUTHaIOB 4. TeopeMbl O cCIHEKTpax
(clo)keHWe CUTHAJIOB, M3MEHEHHME MaciiTaba, CIBUT CHTHAJIOB BO BpeMmeHH, auddepeHmupoBanHue,
MHTETPUPOBaHKE, IPOU3BEICHIE CUTHAIOB) 5. CBepThIBaHHUE ABYX CUTHANIOB. KoppensiuonHsie GyHKIUU
nByx curHanoB 6. IlpeoOpazoBanue Jlammaca. OOparHoe mnpeoOpazoBanue Jlammaca 7. CBoiicTBa
npeoOpaszoBanus Jlammaca (cliokeHHE CHTHAJIOB, U3MEHEHHE MaciuTala, CIBUT CUTHAJIOB BO BPEMEHH,
muddepeHIMpoBaHUe, WHTErPUPOBaHUE, MPOM3BENCHUE CHUTHajIoB) &. MaremaTnueckue MOJENIU
JTUHEWHOM snekTpuueckod 1enu. llepenarounasi, ummynbCcHasi, MEpEexXoAHasi XapaKTEpUCTUKA Lenu. 9.
[IpoxokaeHre nepuoIuYecKux CUTHAJIOB yepe3 Lenu (MeToJ] KOMIUIEKCHBIX amruinTyn). [IpoxoxneHue
HENEPUOINYECKUX CUTHAJIOB uepe3 Lenu (oneparopHelii meron) 10. OnepaTopHblil METOA ONpEEIeHUS
YCTAaHOBMBILICHCS pEaklMU LIeNM Ha BKJIIOYEHHE Nepuoanyeckoro curHana 11. BpemeHHble MeTonbI
ananmu3a (uHTerpansl droamens) 12. AM xonebanus. ToHanbHass MOIYISIUS TAPMOHUYECKOW HECYIIEH
13. DHepreTudeckue xapakrepuctuku AM konebanuii. banancHas amruintyaHas Monyisiaust 14. YrinoBas
Monyisiiusi. ToHanpHas yriosasg Momymsiuust 15. CrekTp cUrHaioB YIVIOBOM MOAYISLMU IPU MaJbIX
unaekcax Monymsuuu 16. CHoekTp CHTHajoB YINIOBOM MOAYMSIUU TPU MPOU3BOJIBHBIX HHIEKCAX
Momynsiuu 17. AHanoroBble, IUCKPETHbIE M IU(pPOBBIe cUrHAIBL. OO000IIEHHAs CTPYKTypHas cxema
cucteMmbl 1MGpPoBoil 00paboTku curHanoB. 18. CHekTp AUCKpETHOro curHana. Brusuaue Qopmbl
JUCKPETU3UPYIOIIUX UMITYJIbCOB HA XapaKTEPUCTUKU JUCKPETHOro curHana 19. Pasnoxxenue curuaios B
psan KorensHukoBa. JlokazarenbctBo. OcHoBHBIE BbIBOABI 20. [Ipsamoe u obparnoe AIID. Cesazp D u
cnekTpa muckperHoro curHanma 21. CeodictBa JIID 22. Tlpsmoe u oOparHoe Z-mpeoOpa3oBaHMsL.
CpoiictBa Z-npeoOpazoBanuii 23. Lludpossie ¢QuibTpsl. OCHOBHBIE CTPYKTYphL. XapaKTEPUCTUKU
1 poBbIX GUIETPoB 24. CucteMHas GyHKIUSA TUGPOBOTO GUIBTPa. YCTOWIMBOCTD TUCKPETHBIX CHCTEM
25. Cunre3 1udpoBbX (GUILTPOB (METOA OWIMHEHHOTro Z-npeoOpa3oBaHUs, METOJ WHBAapPHAHTHOM
UMIYIBCHON XapakTepucTuku) 26. MeTonmbl pacueTa OTKJIMKAa Ha BBIXOJE HUQPPOBBIX (GHIBTPOB 27.
Bo3zneiictBue cimaboro rapMOHHYECKOTO CHTHAJla Ha OC3MHEPLIMOHHBIA HENMHEHHBIA 31eMeHT 28.
BozneiicTBue CHIBHOIO TapMOHUYECKOIO CHUTHajla Ha OE3MHEPLUOHHBIM HEIMHEWHBbIM 31eMeHT 29.
HenuneliHoe pe3oHaHCHOE yCUJIEHHWE. YMHOXEHHUE YacTOThl TapMOHMYECKHX curHaioB 30.
ABrokonebarenpHas cuctema. Oo6mme nonoxkenus. CTalmoHapHBIA pexuM paboThl aBToreHeparopa 31.
BosHukHOBeHHe KoneOaHWN B aBTOreHepaTopax. MSTKHl U >KECTKUU PEXUMBI CaMOBO30YXIACHUS
aBToreneparopa 32. RC-reneparopsl

3.5 Tembl KOHTPOJIBLHBIX PadOT
KonTponsHas pa6ora o Teme «PACUET CITEKTPA TOKA HA BBIXOJE HEJIJMHEMHOM LEITH»:
Bapuanr 1
K mHenuueitHomy »osnementy (HD) mnpuioxkensl cymma A
noctosiHHOro Up M mepeMeHHOro ¢ aMIuiuTyJoi E TapMOHHUYECKOTrO

HanpspkeHnd. B BeIxozHyro nens HO BriItOueH mapaiuienbHBIN

KoJieOaTeIbHBI KOHTYpP, HACTPOCHHBIM B PE30HAHC C YaCTOTOM -

BXOJHOT0o curHaia. llapamerpsl Harpy3ku HEJIMHEWHOTO >JIEMEHTA:

I00pOTHOCTh KOHTypa Q = 65; pe3onancHas uacrora fp = 235 kl'm;

eMKocTb KoHTypa Cx = 3500 nd.

e BEIIOJHUTH anmpOKCUMAIUIO BOJBTAMIIEpHOM XapakTtepucTuku HO
CTETICHHBIM MOJIMHOMOM M OTPE3KaMU MPSMbIX JTUHHH.

e PaccuuTaTh CONPOTUBIEHHE HArpy3kH IIOCTOSHHOMY TOKYy M IIEPEMEHHOMY TOKY Ha 4YacTOTax,
PaBHBIX 4acTOTaM MEPBOM U BTOPOIl TapMOHUK BXOJJHOTO CUTHAJIA.

J1J1s TOJIMHOMUANIBHOM anmpoKCUMAIIH:

e PaccuuTaTh BEIMYMHY IOCTOSIHHOM COCTaBJISIONIEH, aMIUIMTY/bl MIEPBOM U BTOPOW FapMOHUK TOKA,
MPOTEKAIOIIEro Yepe3 HeNMHEHHBIN 3lieMeHT, eciu nocrossHHoe cmenienne Ug cocrasnser 0,3 B, a
aMIUTATYyJa TIEPEMEHHON TapMOHMYECKOW coctapisitomet £ paBHa 0,1 B. Onpenenuth 3HaueHHS
IIOCTOSIHHOM COCTaBJISIOLIEN U aMIIIUTYJ IEPBOM M BTOPOI FapMOHMK HAIPsDKEHUS HAa Harpyske Ipu
TeX K€ CUTHaJax.

— BriOpare pabouyio Touky HD Ha cepenune nmueiiHoro ydactka. Paccumrars koadduiment

YCUJIEHHS JUIs1 PE30HAHCHOTO YCUJIMTENS, Pa0OTaIOIIEro B IMHEHHOM pexkume. OnpeaenuTs MakCUMaibHO

JOMYCTUMYIO JUI TMHEMHOIO pekKuMa aMIIUTYly CUTHaJIa Ha BXOJIE.
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3.6 Tembl pacuyeTHbIX padoT
3aoanue No 1.
[TpousBecTn CHEKTpaJbHBIN aHaIN3 MEPUOJUYECKOTO CUTHana Buaa s(t), rpaduk KOTOPOTo
rokasaH Ha pucyHke (nmepuoa T=500 Mxc).

s A
1B
| l l | >
/3 4T/3 7713 ’
IS
2B

e PaccuuTaTh ¥ MOCTPOUTH CHEKTP aMILUIUTY/ U CIIEKTp ¢a3
(uucio rapmonuk < 10).
e 3ammcarh AaHATMTUYECKOE BBIPAKCHUE U TIOCTPOUTD OIICHKY U3 JIBYX TaPMOHUK.
e PaccunTarh OTHOCHTEIHHOE 3HAYCHHUE MTOTPEIITHOCTH MPEACTABICHHUS CUTHAA S(t) OIIEHKOH 13
JIBYX TAPMOHHUK.
3aoanue Ne 2.
Paccuntars ¥ MOCTPOUTH OTKJIMK HAa BBIXOJE JUHEHHOHN Ienu. CUTHAJI HAa BXOJE OIHMCHIBACTCS

CEe"-oC i i j
BBIPAXKCHUCM S e -e e ) B. JIuneiinas nenp 3axaHa HMITYJIbCHOU XapaKTCPUCTUKOU BUIA

™~ X -~
g€ =p3-¢” o[ Br.
3aoanue Ne 3.
Teopernueckuii Bonpoc 15.

TonanbHas ammauTygHas Monynsauus (ocHoBHble mapamerpbl: M, Pcp, Po, Pmax, Pmin, mmupuna
criekTpa). BpeMeHHoe, crieKTpallbHOE U BEKTOPHOE MPECTaBICHHUS.

3.7 Tembl 1a00paTOPHBIX PadoT
— TlpakTHKka anmaparypHOTO aHaJIH3a CUTHAJIOB BO BPEMEHHOW M YaCTOTHOM 001acTsIX
— MHccnenoBanue CEKTPOB YIPABISIFOIINX CUTHAJIOB
— TIpoxoxaeHune ynpaBiSIOIUX CATHAIOB Yepe3 TNHEHHbIE [ETH
— MHccnenoBanue 4aCTOTHBIX M BPEMEHHBIX XapaKTEPUCTHK TUCKPETHBIX CUTHAJIOB
— AMIUIMTYIHO-MOIY/IMPOBAHHBIE CUTHAIIBI
— MHccnenoBanue HENMHEHHOTO YCUITUTENS U YMHOXKHUTEIS YaCTOThI
— AMIUIMTYIHBIH MOIYISTOD
— MHccnenoBanue qeTeKTHPOBAHMS aMIUTUTYTHO-MOAYIUPOBAHHBIX KoeOaHUH
— LC-aBroreneparop CHHyCOUAAIbHBIX KOJIEOAHMI

3.8 3auér
1. CpopmynupoBaTb OCHOBHBIC HJI€U NPEACTABICHUS CUTHana o000meHHbIM psaoM Dypwe
(cyTh cpenHeKBaIpaTUYecKoro MNPUONMKEHHsI, 3a4eM HYXEH OpTOrOHalbHBIA Oa3uc, 3a4eM MOJHBIN
0a3uc, yHuBepcajgbHas pacyeTHas ¢opmyna). 2. Ilpsmoe u oOparHoe mnpeoOpazoBanus Dypbe
(pusmueckuit cMbICI, pa3MEpHOCTb, TPAHUIIBI IPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psaoM Dypse). 3.
[IpocTeitmme 00o0MIeHABIE (PYHKIINU, WX CBOMCTBA, CBA3b MEXJIY HUMHU BO BPEMEHHOW M YaCTOTHOM
obnactu. 4. JluHaMuyeckue MOJEIM CHUTHAJIOB (reOMeTpUYEeCcKash WHTEpIpeTalys, HHTErpajlbHbIe
MPEJICTAaBICHUsT U CBA3b MeXAy HUMH). 5. Teopembl O CHEKTpaxX: H3MEHEHHE MaclmTadba u
muddepeHnrpoBanre (BO BPEMEHHOM M 4YacTOTHOM obOnactu). 6. Teopembl O CHEKTpax: CIABUT U
nepeMHOXXeHne (BO BpeMeHHOW H 4YacTOoTHOM oOmactu). 7. Teopembl 0 cHekTpax: CBepTKa u
MHTETrpUpOBaHHe (BO BPEMEHHOM W wyacToTHOW obOmactu). 8. Ilpsimoe m oOparHOEe mMpeoOpa3oBaHUs
Jlarutaca (copMynupoBaTh OCHOBHBIC HJICH: TIEPEXO] OT MpeoOpazoBaHuii dypbe, P-TIIOCKOCTh M CMBICI
KOMIUIEKCHOU 4acToThl P, mHTerpansnas gopmyna Komm u ee npumenenue). 9. CpaBHUTEIbHBIN aHAIN3
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npeobOpasoBanuii @ypre u mnpeobdpazoBanuii Jlarutaca (unTerpansl ®dypre u Jlammaca, TpaHHIIBI
MPUMEHUMOCTH, B3aWMHBIA Tepexon OT omHoro K apyromy). 10. YactoTHbhle W BpEeMEHHBIC
XapaKTePUCTUKU JIMHEHHBIX IIeTIed M CBsI3b MEXAYy HUMH BO BPEMEHHOW M yacToTHOW obmactu. 11.
Bo3zneiicTBue nepuomnyecknuxX CUTHANIOB Ha JIMHEHHbIE mernu. (MeTon KOMIIEKCHBIX aMILUTUTYI M €ro
IIPUMEHEHHE /Ui pacueTa MEePUOAMYECKUX CHUTHAJIOB Ha BBIXOJE Y3KOIIOJIOCHBIX U IIHMPOKOIIOJOCHBIX
JUHEWHBIX 1erei). 12. Bo3aeicTBue HEMEpHOAMYECKUX CHTHAJIOB Ha JuHEHHbIe nenu. (OneparopHbIi
MeToJl pacyeTa oTkiuka. CyTh METO/a, TOCTOMHCTBA, HeocTaTku ). 13. Bo3nelicTBue HENepruoanyecKux
CUTHAJIOB Ha JIMHEHHBIC IeNH. (BpeMeHHbIE METOAbl aHalu3a ,MHTerpan J{roamens, UHTErpajl CBEPTKU;
CYTh METOJOB, JOCTOMHCTBA, HeNOCTaTKK). 14. CpaBHUTENbHBIN aHAIU3 pa3jIMYHbIX METOJOB pacuera
OTKJIMKA Ha BBIXOJI€ JIMHEHWHBIX IIeTel (0NepaTopHOro METo/la U METO0B BPEMEHHOTO MHTETPUPOBAHMUS).
15. TonanpHas aMrUIMTygHAs MOXYIsus (OCHOBHBIC mapameTpbl: M, Pcp, Po, Pmax, Pmin, mmpuna
crekTpa). BpeMmeHHoe, crekTpaJbHOE€ M BEKTOpHOE IMpeiacTaBieHus. 16. AMILTUTYIHO-UMITYIIbCHO-
MOJyIMPOBaHHbIE CUTHAIBI U UX ceKTphl. 17. CpaBHUTENbHBIA aHanu3 AM curnanos u AVIM curnanos
BO BpPEMEHHOUN W 4yacToTHOW oOnactu. 18. CpaBHuTENbHBIM aHanu3 AM curHanoB u BM curnaiaoB Bo
BpPEMEHHOM! U 4acTOTHOH o6nactu. 19. ToHanbHas 4acTOTHASA MOAYISAIMS (OCHOBHBIC TTapaMeTPhl: UH/IEKC,
JeBUAIlMs, IIUPUHA CIEeKTpa). BpemMeHHoe, creKTpallbHOe, BEKTOpHOE mpeacTaBieHus mpu m<<l. 20.
TonanbHast QaszoBas Moayasuus (OCHOBHBIE TMApaMeTpbl: WHAEKC, JEBHAIMS, IIHPHUHA CIIEKTPA).
BpemenHoe ,crnekTpasibHOE M BEKTOpHOE mpenacrasieHus npu m<<l. 21. CmemaHHas MOAYISIUSA
(ammuutynHass W ymioBas). BpemenHoe, chieKTpalibHOE€ W BEKTOpHOe mnpenctaBieHus. 22. [lonstue
¢dbusnueckoit orubaromieif, MIHOBEHHOM 4YacTOThl W TMOJHOM (pa3bl Y3KOMOJOCHOTO IIpoliecca.
[IpencraBieHyne y3KOMOJIOCHOTO TMpoliecca B KOMIUIEKCHOM mockocTu. IloHATHE KOMILJIEKCHOM
orubaromied. 23. Onenka ¢uznueckoil orudaroieii, MTHOBEHHONW 4acTOThl U MOJTHOW (Pa3bl ¢ MOMOIIBIO
npeoOpazoBanuii [unsbepra. 24. AHATUTHYSCKUN CHTHAT M €ro CBOMCTBA BO BPEMEHHOW M YaCTOTHOM
oOmacTu (aHATUTHYECKHM CUTHAI — KOMILJIEKCHAs MOJEIh Y3KOMOJOCHOTO CHUTHala, ONpeAesicHHas ¢
MOMOIIBIO TIpeoOpazoBanuii ['mib0epra). 25. AHanu3 n30UpareIbHBIX Ienel (aMIUTHTYIHO-4acTOTHAS U
HUMITYJIbCHAS XapaKTEPUCTUKU U30UPATENbHBIX 1erei). 26. HU3KouacTOTHBINM SKBUBAJICHT N30MPATEIbHBIX
nenei (MOrpenrHOCTh NPUOMMIKEHHS, aMIUTUTYIHO-9aCTOTHAsE M HMMITYIbCHAs XapaKTePUCTUKH), 27.
CpaBHUTENbHBII aHanU3 U30UPATENbHON IeMM W €ro HU3KOYAaCTOTHOTO SKBHBAJIEHTA (CPaBHUTH
AMIUTUTYIHO-9aCTOTHBIE XapaKTEPUCTUKU, UMITYJIbCHBIC XapaKTEPUCTHKHU U MepeaaTouHbie QyHKIUn). 28.
[TpubnkeHHBIN BpeMEHHOM METO/ aHaIH3a (MEeTOl OTHOAIONIeH ) MPOXOKIECHHUS Y3KOIIOJIOCHOTO CUTHAIA
yepe3 wu3ouparenbHyro 1enb. 29. [IpuOmmkeHHBI OmeparopHBIA METOA aHalIu3a IMPOXOXKIACHUS
y3KOMOJIOCHOTO ~ CUTHanma  yepe3  um3buparensHyro  uenb. 30.  KoppensuuoHHbI — aHamu3
JETEPMUHUPOBAHHBIX CUTHAJIOB (ABTOKOPPENSALUOHHAS (YHKIMSA, DHEPreTUYECKUNM CHEKTp H UX
cBoiictBa). 31. KoppensaunoHHbli aHANU3 JETEPMUHUPOBAHHBIX CUTHANIOB (B3aUMHAas KOPPEJSAIMOHHAs
(GyHKIMS, ee CBOMCTBA)

3.9 Tembl KypCcOBBIX POEKTOB (padoT)
— AmHazoroBas 00pa00TKa CUTHAJIOB,;
— AHazoroBas U AMCKpeTHas 00pabOTKa CUTHAJIOB;
— JluckperHas 06paboTka CUTHAIOB U LU(pOBask GUIBTpALIU

4 Meroau4ecKkue MaTepHaJIbl
st obecrniedenust mporiecca OOydeHHUsST W PEIICHHs 3a/7a4 00yUYeHHUS] MCTOIB3YIOTCS CIEIYIONINe
Marepuabl:
— METOAMYECKUE MaTepHAIIbl, OIPENENSIONINe MPOIEAyphl OICHUBAHHS 3HAHWM, yMEHUH,
HaBBIKOB M (WJIM) ONBITA JEATEIHHOCTH, XapaKTePH3YIOMUX JTambl (OpP-MHUPOBAHUS KOMIETEHITHH,
comtacHo 1. 12 paGoyei mporpamMMsl.

4.1. OcHoBHAas1 JIUTEpaTypa
1. Pagmorexnmyeckue nenu u curHaibl. Yacts 1 Teopusi curHanoB u JIMHEWHBIC 1IeTH: Y YeOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [OnekrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, cBOOOAHBIIA.
2. Pagmorexnuueckue 1enu u curHaisl. Yacts 2 JluckperHas o0paboTKa CUTHAJIOB U IU(pOBast
bunpTpanms: Ydyeobnoe mocodoue / Kaparaesa H. A. - 2012. 257 c. [DnektpoHHbIi pecypc| - Pexum
nocryna: https://edu.tusur.ru/publications/2799, cBoOOIHBIIA.
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4.2. lonmoiHMTEIbHAS JIUTEPATypa

1. Backakop C.HM. PagmorexHumueckue Iend KM curhHaigel. M.: Belcm. mxoma, 2003.-462c.
(manmumane B 6ubmuoreke TYCVYP - 69 3k3.)

2. Tonoposckuit 1.C. PagrioTexHnveckre 1enu U CUTHAJIBL: ydeOHOe mocooue i By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubept V.M. llenu, curnanel, cucreMsl: B 2-X actsx./Ilep. C aami.-M.: Mup, 1988-U1.336c¢.
(mammaue B oubmuoreke TYCVYP - 39 3k3.)

4, Cubept V.M. lenu, curnanel, cucteMbl: B 2-X actsx./Ilep. C aami.-M.: Mup, 1988-U2.360c.
(mammaue B oubmuoreke TYCVYP - 32 9k3.)

4.3. O0s13aTe/ibHbIE Y4eOHO-MeTOANYeCKEe 0Co0u s

1. PagmorexHmveckue 1nenu u curHaiel. Yacte 1 Teopus curHayioB v TMHEHHBIC HeNH: Y 4eOHO-
Mmetonuueckoe nocobue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnekTpoHHbIi pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2790, cBOOOHBIA.

2. Pamuorexnumueckme menu wu curHanbl. Y. 2 HenuHeitHas paguoTexHuka: YueOHOE
Meronuueckoe nocodue / Kamunckuit B. JI., Tenbnyxosckas JI. U. - 2012. 27 ¢. [DneKkTpoHHBIH pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2791, cBoOOTHBII.

3. Pamuorexnmueckue uenu u curHaibl. JluckperHas o0paboTka cuUTHAJIOB W LuppoBas
¢bunbTpanus: Meroquueckue yKa3aHus 1O BBITOJHEHHUIO KypcoBoi pabotel / Kaparaesa H. A. - 2012. 70
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBo6oaHBII.

4. PanuorexHuueckue menu U curHanel. Yacte 1: JlaGopaTopHBI NpakTUKyM IO Kypcy
«PagrorexHuveckue 1eny U curHajiably. Teopus curHaioB. / Kaparaesa H. A., boromosnosr C. U. - 2013.
36 c. [DnexTponHbI pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/3417, cBOOOIHBIHA.

5. Pamuorexnmyeckue menu u curHanbl. Yacte 2: JlabGopaTopHblii NPaKTHUKYM IO Kypcy
«Pannorexunueckue Lenu W cUrHaiabl». Hemuneiinsle menu. / boromonos C. U., Kamuuckuit B. JI. -
2013. 29 c. [DnexTpoHHbIi pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3418, cBoOOAHBIA.

6. PamuorexHudeckwe I1eMU © CHUTHAJIBl: METOOUYECKUE VYKa3aHUs 10 OpraHu3aluu
camocTtosaTenbHoil pabotel / boromonos C. U. - 2012. 25 c. [OnekrponHslit pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/1638, cBOOOAHBIIA.

4.4. Pecypcsol cetn UHTEpHET

4.4. ba3bl 1aHHBIX, HH(GOPMALIMOHHO CIIPABOYHBIC U MIOMCKOBbIE CHCTEMBI
1. KomnbrotepHslil 1abopaTopHbIi IPAKTUKYM 10 Kypcy "PaanorexHuyeckue 1enu U cCurHasisl"
— M.: BHTHUII, 2008. - Ne50200800874 (CBunetrensctBo Ne 10434 00 oTpacneBoil peructpaiuu pas-
pabotku B «OtpacieBoM ¢oHJIe anroputMoB U mnporpamm» oT 25.04.2008 Mocksa) Pexxum nocry-na:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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