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VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT
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®opma 00yueHus: OUHast
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Kadenpa: TV, Kadenpa TesieBuenus u ynpapjieHus

Kypc: 2

Cemectp: 3,4

VYuebnsiii man Habopa 2014 roga

Pacnipenenenne paboyero BpemeHu

Ne Bunpl yueOHOI esTenbHOCTH 3 cemectp 4 cemectp Bcero Enununiet
1 Jlexnuu 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
6 CamocrostenpHas pabora 32 52 84 9acoB
7 Bcero (0e3 sk3ameHa) 72 144 216 4acoB
8 |TloxroroBka H caaua dK3aMeHa 36 36 JacoB
9  OOmas TpyI0eMKOCTb 72 180 252 9acoB
2.0 5.0 7.0 3.E

3auer: 3 cemecTp
Ok3ameH: 4 ceMecTp
Kypcogas 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
oOpa3oBarenbHOrO CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mo HanmpaBleHUIO MOATOTOBKH
(cnemmanbHOCcTH) 11.03.01 Pammorexnmka, yrBepxkaeHHoro 06 wmapra 2015 roma, paccMoTpeHa u

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

[Ipodeccop kad. TOP B. A. KpakoBckuii

Accucrent kad. TOP JI. A. CeMkuHa

3aBenyromuii obecrieunBaromien kag.
TOP A. A. lemupmoB

Pabouast mporpamma cornacoBana ¢ (pakynsTeToM, NpodUINpyOIIeld U BbITycKaromel kadenpamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Jexan PT® K. 1O. ITonoBa
3aBeqyromInid BEITyCKAOIIEH Kad.
TY T. P. 'azu3oB
DKCHEPTHI:
Houent xad. TOP C. U. boromornos
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Heau qUCHUNIHHBI

M3Y4YCHHE OOIIMX NPHHIIMIIOB ONMUCAHUS PAJMOTEXHHMYECKHUX CHUTHAJIOB U Iienei; (hopMHpOBaHUE
[[EIOCTHOTO MPEACTABICHUS 0 GPU3NUSCKUX U MATEMATUICCKUX MOJICIISX, IPUMEHSIEMBIX ISl UCCIIC0BAHUS
CUTHAJIOB W IICTICH, B MX €IMHCTBE W B3aWMOCBSI3U; OCBOCHHE METOJOB pacyeTa IMapaMeTpOB CHTHAJIOB H
1ernei; TOHMMaHue MPUHITUTIOB pabOThl OCHOBHBIX (DYHKITMOHAIBHBIX Y3JIOB PaIHOAIapaTyphl.

B pesynbrare m3ydeHHs] HACTOSIIEH AMCIUIUIMHBI Y CTYAEHTOB JOJDKHBI C(HOPMHUPOBATHCS 3HAHMS,
YMEHUSI Y HABBIKH, MO3BOJIAIONINE MPOBOAUTH CAMOCTOSTENbHBINA aHAJIU3 MPOLIECCOB MNepeiaun, npuemMa u
00pabOTKH CUTHAJIOB, MPOUCXOIAIINX B CUCTeMax CBs3U. [IpnoOpeTeHHbIE CTyNeHTaMH 3HAHHUS W HaBBIKH
HEO0OXOMUMBI KaK ISl TPAMOTHOM SKCIUTyaTalliy CYIISCTBYIOIIEH ammaparypbl, Tak U JUis pa3paboTKu u
MIPOCKTUPOBAHUS TEePCHeKTUBHOW. CTYIEHTHI TaK)Xe JOJDKHBI IMOJTYYUTh 3HAHUS, WMEKOIIME HE TOJIBKO
CaMOCTOSITEIILHOE 3HAYCHHUE, HO M 00€CTICYHBAIOIINE MTOJTOTOBKY ISl YCBOSHUS TOCIEAYIONINX TUCITUTIIHH.

1.2. 3agaum JIMCHUIIMHBI
— OCBOCHHE CTyIACHTaMH COBPEMEHHBIX METOJIOB aHAIW3a JIETEPMUHUPOBAHHBIX W CIy4YalHBIX
CHTHAJIOB, METOJIOB aHAJIN3a PAIMOTEXHUYECKHX IIeTIel: aHAJIOTOBBIX, JUCKPETHBIX U MUPPOBBIX. V3yueHue
IUCUUIUIMHBL «PaguoTeXxHUYecKue LEeNd U CHUTHAJbl» CHOCOOCTBYeT (DOPMHUPOBAHUIO Y CTYIEHTOB
OOIIEKYIBTYPHBIX U PO(ecCHOHATBHBIX KOMIETeHINI cooTBeTcTBYIommX OITOIL.

2. Mecro aucuuniaunsl B cTpykrype OIHOII

Hucnunnuna «Paguorexnuyeckue nenu u curHaibsl»y (b1.b.17) otHocutcs k Omoky 1 (6a3oBas
4acTh).

[IpenuiecTBYOUMMEI TUCIHUIUTMHAMU, (HOPMUPYIOLUIUMHI HaYallbHbIE 3HAHUS, SBISIOTCS CIEAYIOIINE
muctumuinHel: MHDOopMaTrka, Maremarudeckuii ananms, Ousunka.

[TocneayromuMu JUCHUILUIMHAME SBJSIOTCSA: Metponorus u paauousmepenus, OOmias Teopus
pamnocBsi3u, OCHOBBI CTaTHCTUYCCKOW pPaTUOTEXHHUKH, PammoaBromarnka, PaTnoTEXHUYECKHUE CHCTEMBI,
Cratuctuueckass Teopus PaJUOTEXHUYECKUX CHUCTeM, YCTpPOWCTBAa MpHemMa H OOpabOTKM CHUTHAJIOB,
[Mudposast 06pabOTKa CUTHAJIOB.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHHUIINHBI

[Iporecc n3yyeHns TUCIUTUIMHBI HAITpaBJieH Ha (JOPMHUPOBAHUE CIIETYIONTUX KOMIIETCHIIN:

—  OIIK-2 cnocoGHOCTBIO BBISBIATH €CTECTBEHHO-HAYUYHYIO CYLTHOCTh NMPOOJEM, BOSHUKAIOLINX B
X0[ie MpOo(eCCHOHAIBHOW JAEATENbHOCTH, MNPUBIEKaTh IS WX pPElIeHUs COOTBETCTBYIOUIMNA (U3UKO-
MaTeMaTU4eCKUi anmnapar;

— [IK-6 rOTOBHOCTBIO BBIMOJHATH pPacueT M IPOEKTUPOBAHUE JeTalel, y3JI0B M YCTPOWCTB
pPalMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHHYECKMM 33JaHHEM C HCIOJIb30BAaHUEM CPE/ICTB
aBTOMATH3aIlNY TIPOCKTUPOBAHMS,

B pe3ynbrare nzyueHust TUCHMITIMHBI CTYIEHT JJOJKEH:

— 3HATh €CTECTBEHHOHAYYHYIO CYIIHOCTH MPOOJeM mepenadn 1 oOpadOTKH CUTHAJIOB B 001acTH
paIMOTEeXHUKH; (DU3UKO-MaTeMaTHYeCKHi armapar, MPHUBJICKACMbIi JUIsl pelIeHus] mpolieM mepenayn u
00paboOTKU PAIHMOTEXHUYECKUX CUTHAJIOB; aJITOPUTMBI pacdeTa M MPOEKTHPOBAHUS JeTayei, y3JI0B U
YCTPOUCTB PAJAMOTEXHHYECKUX CHCTEM B COOTBETCTBHHM C TEXHHYECKUM 3aJ[aHUEM; METOTUKI
MPOEKTUPOBAHUS PATMOTEXHUUYECKUX YCTPOHCTB M CHCTEM C HCIOJIB30BAaHHEM CPEACTB aBTOMAaTH3alUU
MIPOEKTHUPOBAHUS

— yMeTb  BBIBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh TNpoOieM, BO3HUKAIONIMX B XOJe
npoeCCHOHAILHOW JEATENbHOCTH;  TPUBJIEKATh JJIs pelIeHUs MnpodiieM mepedadun U oOpaboTKH
pPaTMOTEXHUYECKUX CHTHAJIOB COOTBETCTBYIOIINH (PH3MKO-MaTeMaTHUECKUI ammapar; MPOBOIUTH PacUEThI
U TPOCKTUPOBAHHE JeTajel, Y3J0B U YCTPOMCTB pPAaTUOTEXHHUUECKUX CHUCTEM B COOTBETCTBHM C
TEXHUYECKHM 33/J]aHUEM;  HCIIOJIb30BaTh CPEJCTBA AaBTOMATH3AIMK TPOCKTUPOBAHHS IS pacdyera H
MIPOEKTHUPOBAHUS JI€TaNIEH, Y3J10B U YCTPOUCTB PaJHOTEXHUUECKUX CUCTEM

— BJAaJeTh HAaBbIKAMM BBIABICHUS CYLIIHOCTH NpoOieM mepenadyd U oOpaOOTKM CHUTHAJIOB;
OIBITOM TPUBJICYCHUS (PU3UKO-MATEMAaTHYECKOTO anmapara Jjsl peeHus mpoodiaeM nepeaayd u o0paboTku
pPaIMOTEXHUYECKUX CUTHAJOB; METOAMKAMHU pacyeTa M MPOEKTHUPOBAHUS JeTaliei, y3JI0B U YCTPOMCTB
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PAAUOTCXHUYCCKUX CUCTCM; HABbBIKAMHU MMPOCKTUPOBAHUA Y3JIOB U yCTpOfICTB PAaAUOTCXHUYCCKUX CUCTEM C
HCIIOJIB3OBAHUEM CPEACTB aBTOMAaTU3allUU ITPOCKTUPOBAHUA

4. O6beM IMCUMIIVIMHBI M BUABI Y4e0HOI padoThI
OO0wast TpyI0eMKOCTh AUCHUILINHBI cOCTaBisAeT 7.0 3a4eTHBIX €AMHUIIBI U IIPEJCTABICHA B Ta0IUIE

fll“:éﬂnua 4.1 — Tpynoe€MKOCTh JUCUUILIMHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl

3 cemecTp 4 cemecTp

AynutopHsie 3aHATHS (BCETO) 132 40 92
Jlekuun 48 16 32
[IpakTrueckue 3aHATHS 38 12 26
JlaboparopHbie pabOTHI 36 12 24
Kontpons camoctosTenbHOM paboThl (KypCcoBOM 10 10
MPOEKT / KypcoBasi paboTa)
CamocrosTenbHas paboTa (Bcero) 84 32 52
BrimonmHeHne KypcoBOTO MpoeKTa (paboTh) 26 26
OdopmieHre 0T4ETOB 10 J1a00PATOPHBIM 26 12 14
paboram
[IpopaboTka JIEKIIMOHHOTO MaTepuaa 8 8
[ToaroroBka K MPaKTUYSCKUM 3aHSATHSIM, 24 12 12
ceMHUHapam
Bcero (0e3 ax3ameHa) 216 72 144
[TonroToBka u caava dK3aMeHa 36 36
OO61mas TpPyI0eMKOCTh 252 72 180
3aueTHbIe EquHAIIB 7.0 2.0 5.0

5. Conep:xaHue TUCHMILINHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABI 3aHATHH
Paznenbl AUCHUIUINHBI ¥ BUBI 3aHATHI IPUBEACHHI B Tabnuie 5.1.
Tabmuma 5.1 — Pasgensl IUCIHUIIINHEL U BUABI 3aHATHI

[Tpakt JlaGop Bcero
Camo
WYECK | aTOpH Kypco uacoB ®opmupyem
Jlexm TOATEN
HasBanwust pa3aenoB AUCHUTUTHHBI ue 13 CHas Bast (6e3 13
3aHATH padoT paboTta sK3aMe KOMIETCHITUU
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 OIMCAaHHE 6 6 0 9 0 21  OIIK-2, TIK-
JTUCKPETHBIX CUTHAJIOB 6
Hroro 3a cemectp 16 12 12 32 0 72
4 cemectp
4
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4 OcHoBBI MG POBOH HUITBTPAITTH 7 6 4 5 10 22 OIIK-2, TIK-
6
5 MareMaTH4YeCcKoe OIUCaHHe 8 6 4 5 23 | OIIK-2, IIK-
PaAMOCUTHAIIOB C PA3TUYHBIMU 6
BHJIaMHA MOIYJISIIHI
6 MareMaTu4ecKoe OIHUCaHHUE 14 10 0 4 28 OIIK-2, IIK-
HEJIMHENHEBIX LIENeH U METOABI UX 6
aHajau3a
7 KoppensauroHHbIN aHAIU3 U 3 4 16 38 61 OIIK-2, [IK-
onTUMaIbHas QUIBTPALIHS 6
8 3akimoucHue 0 0 0 0 0
Hroro 3a cemectp 32 26 24 52 10 144
Hroro 48 38 36 84 10 216
5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSIM)
CopeprkaHue pa3eioB JUCHUILINH (TI0 JIEKIMAM) MPUBEICHO B TadauIe 5.2.
Tabnuma 5.2 - Conepkanue paseiaoB TUCHHUILIAH (IO JIEKITUSIM)
®dopmupye

Tpynoe MBIE
ConepxaHue pas3iesioB TUCIUIIIMHBI 1O pyA

Ha3zBanus pasnenos MKOCTb,
JIEKIIASIM
q KOMIIETEHI]
15074
3 cemecTp
1 BBenenue Beenenne. Knaccudukaius CUTHAJIOB U 2 OIIK-2,
ONMCAHUE CUCTEM TIEpelaun [1K-6
uHpopmauu: Knaccuduxanus curaanon
1 OCHOBHBIE onpesenieHus. Puznueckue
XapaKTEePUCTUKU cUTHaAIO0B. O000IIeHHAs
CTPYKTYpHasi CXeMa CUCTEMBI IIepelaun
uHpopmaruu. OCHOBHBIE 3a7a4U U
Ha3zHadeHue Kypca PTIuC
Htoro 2
2 MareMaTH4eCKO€e OIMCaHuEe CnexTpanbHbIii aHAN3 1 OIIK-2,
aHaAJIOTOBBLIX CUTHAJIOB JIETEPMUHUPOBAHHBIX CUTHAJIOB C I1K-6

MOMOIIIbIO 0000IIEHHBIX PsA0B Dyphe:
Mopen CUTHAJIOB U CIIOCOOBI X
MaTeMaTH4eCKOTO ONMCaHUS.
O606mmennsIit psag Oypee. [lorpemHocTs
0000IIEHHOTO TPECTaBICHUSI.
Hepasencrtso beccens. Pasenctso
ITapcesans. [TonsTue cnekrpa.
KommnekcHslii psig @ypwe U ero
MIPUMEHEHHUE JJI1 TApMOHUYECKOTO
aHanu3a

[Tpumenenne psaaoB Oypbe u 3
npeodpazoBanuit ypbe I
CIIEKTPAJIbHOTO aHAJIN3a CUTHAJIOB:
Ilepuonuueckue v HENEPUOAUIECKUE
CUTHaJBI U UX CHEKTPbL. CHEKTPHI

5
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HEKOTOPBIX HEMEPUOAUYECKUX CUT-HAJIOB
U UX CBOMCTBA. [ paHUIbI IPUMEHUMOCTH
Y UX PacIIUPEHHE C IOMOILBIO J1ENIbTA -
¢ynkiuii. Criek-TpajgbHas IIIOTHOCTb
NIEPUOAUYECKOTO CUTHAJIA

[Tpumenenue npeoOpazoBanuii Pypbe u 2
Jlannaca ams onucanus TpaHcpopMaruii
curHanoB (TeopeMsl O ClIeKTpax):
O0606menue npeodpazoBannii Pypee -
npeoOpa3oBanus Jlannaca. M3yuenue
(GYHKIMOHATBHON CBS3U MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
0011aCcTH U CO-OTBETCTBYIOIIUMHU UM
npeoOpa3oBaHUSIMU CIIEKTPOB B
YaCTOTHOM 00JIacTH

Mertonb! aHanm3a IpOXOKACHUS 2
CUTHAJIOB Yepe3 JIMHEHHbIE
aNIeKTpuYeckue nenu: Meron

Qg depeHInaIbHbIX ypaBHEHUH.
CrekTpanbHbli METO/I aHAJIU3A.
OneparopHblil METOJ] AaHATIU3A.
Bpemennbie MeTOIBI aHAIN3A.
B3aumocBsI3b pa3InyHbIX METO/I0B
aHalIM3a. YCIIOBUS HEMCKa)KEHHON
nepeayu CUTrHajIoB

Htoro
3 MareMaTu4uecKoe OIrcaHmue MaTeMaTHYECKOE OIMCAHNE CUTHAJIOB C 2 OIIK-2,
JTUCKPETHBIX CUTHAIIOB OTpaHHYEHHBIM cIieKTpoM. Teopema [1K-6

Korensuukosa: IIpeacrasienue
coobuieHnit Beibopkamu. JluckpeTusa-
L[1sl CUTHAJIOB C OTPaHUYEHHBIM
cnektpoM. Teopema KorenbHukoBa.
BpemMeHHoOe 1 criekTpanbHOe
IIPEICTaBICHNS JUCKPETU3UPOBAHHBIX
curHanoB. CBsI3b CO CIIEKTPaIbHBIM
aHaIU30M. AHAJIOTOBBIE, TUCKPETHBIE,
1M(POBBIE CUTHAJIBI U CBSI3b MEX]ly HUMU

JuckpetHsle npeobpazoBanus Oypbe 2
(AI1®) u ux cpoiictra: [Ipsamoe u
o0paTHOe TUCKPETHbIE MPeoOpa3oBaHuUs
®ypoe (AI1D). Boccranosnenue
aHaJIOTOBOT'O CUTHAJA MO

ko3 punmentam JI1D. Croiictra JII1D.
beictpsie npeobpazoBanus Oypoe (BIID)

JuckpetHsle npeobpazoBanus Jlamnaca 2
(AIJI) n z-npeoOpa3zoBanus: JJuckpeTHoe
npeoOpaszoBanue Jlamnaca (JI1I).
[Ipsimoe u oOparHoe Z - mpeoOpa3zoBaHUsl.
CgoiicTBa Z — nmpeobpa3oBaHuil.
AJITOPUTMBI TUCKPETHOM CBEPTKHU
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Hroro 6

Hroro 3a cemectp 16
4 cemectp
4 OcHoBBI MG POBOH HHUITBTPAITTH Beenenue B iupoByro GuIBTpanio: 3 OIIK-2,
AHaNOroBbIe, TUCKPETHBIE U TU(PPOBBIC I1K-6

buneTpel. JuddepeHnuanpHbie
pasHocTHBIE ypaBHeHUs. [lepena-Tounbie
¢bynkuu. [Ipumenenue Z-
npeoOpa3oBaHmii K aHANMK3y (UIBTPOB

TpaHcBepcaabHblE U PEKYPCUBHBIE 2
udpoBsie GUIBTPHL: PekypcuBHBIE U
TpaHCcBepcasbHble LU(POBBIE (PUIBTPHI.
AmrmutygHo—4actoTHble (AUX) u
¢dazouactorHbie (PUX) XapaKTepUCTUKH
1 UX CBOWCTBA. Pacuer uMITybCHBIX
XapaKTEepPUCTUK

Mertonpl cuHTE3a UPPOBBIX (PUIBTPOB 2
(1®): Cunres LD meTonom
000011IeHHOTO OUITMHEHHOTO Z-
npeoOpazoBanusi. Cunte3 L{® meronom
WHBAapPHAHTHO-CTHU UMITYJIbCHOM

xapakrepuctuku (MNX)

Hroro
5 Maremarnueckoe onrcaHue Pannocurnansl ¢ aMIUIMTYIHON U 2 OIIK-2,
PaZHOCUTHAJIOB C PA3JIUYHBIMU aAMILIUTYIHO-UMITYJIbCHON MOTYIISLIUSMH: [1K-6
BHUJIAMU MOAYJISILUA OcHOBHBIE CBOWCTBA M OCOOCHHOCTH

aHaJIN3a PaJuOCUT-HAJIOB.
CnekTpanbHOE, BP)€MEHHOE U BEKTOPHOE
MPEA-CTABJICHHUS aMILIUTYHO-
MOAYJIUPOBAHHBIX PAIMOCUTHAJIOB IIPH
TOHAJIBHOW U CJIOKHON MOIYJISALIUU.
AMIUTATYTHO-UMITYJIbCHO-
MOJAYJIUPOBAHHBIE CUTHAJIBI U UX CIIEKTPHI

Pannocurnansl ¢ yrioBoit u 2
KBaIpaTypHON MOITYJISIIUSMU.
[[TnpoxomonocHbIe (ITyMOTIOI00HBIEC)
curHainel: OcOOEHHOCTH aHaIN3a
PaIOCUTHAJIOB C YITIOBOM MOIYTISIIACH.
CHexTpsl CUTHAJIOB PHU TOHATBHOU U
CH0XHON Moymsiiiui. CIIeKTphl CUTHAJIOB
CO CMEIIAHHOW aMIUIUTYAHOW U YIIIOBOM
MonyssinusiMu. KBagparypHaast MOTysIIus

AHanmu3 IpOXOXKACHUS PaIUOCUTHAIIOB 2
yepe3 u3buparenpHbie 1enu. Husko-
YaCTOTHBIN KBUBAJICHT N30MPaTEIbHON
LEIHU U €TO XapaKTCPUCTHUKHU: Tloustue
HU3KOYaCTOTHOT'O SKBUBAJICHTA
n3buparenbHol 1enu. Ero yactoTHbie 1
BPEMEHHBIE XapaKTEPUCTUKHU.

7
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[TpubnMKEeHHBIN OTepaTOPHBIA METOI.
Merton orubarorieii. Jlnneiinbie
MCKaXEHUSI aMILTUTYIHO-
MOYTHPOBAHHBIX CUTHAJIOB U CHTHAJIOB
C YIJIOBOM MOIYJIALIMEN TIPU
MIPOXOXKICHUH Yepe3 u3bupareabHbIe
enu

KBanparypHoe npencraBieHue 2
Y3KOIOJIOCHBIX CUTHAJIOB.
AHaIuTUYECKHI CUTHAI U €r0 OIMCAHUE
C TIOMOIITBI0 MpeoOpazoBanuii [ mibpbepTa:
[IpencraBiieHne paaMoOCUTHAIIOB B BUJIE
Y3KOIOJIOCHOTO Tiporiecca. Orubdaromas,
gacToTa U (haza y3KOIMOJIOCHOTO CUTHAIA.
KBanparypHoe npencrapineHue
Y3KOIOJIOCHBIX CUTHAJIOB. [IpuMeHeHMEe
npeoOpa3oBanuii [ unb0OepTa 1 OLICHKH
oru0aroIeid, 9acToTel U (pa3wl CUTHATIA.
AHanUTHYECKUH CUTHAJ U €T0 CBOMCTBA

Htoro
6 MaremaTnueckoe OnrcaHue OcCHOBHBIE METO/IbI pacyeTa CIeKTpa ToKa 2 OIIK-2,
HEJIMHEHHEBIX LIENEH U METOABI UX Ha BBIXOJIC HEJIMHEHHOM 3JIEKTPUYECKON [1K-6
aHajan3a uenu: [I[puHIUNMaTbHBIE OTINYHS MEXTY

JMHENHBIMU U HEJTMHEHHBIMU LIETISIMU
AnrpokcumManus BoJIbTaMIIEPHBIX
xapakrepucTuk. IIpumenenne
ITOJITHOMUHAJILHOM ¥ KyCOYHO-JTMHEHHOMN
anIpoKCUMAaIUH, a TAKXKE METOAA OT-
CYETHBIX TOYEK JJIs CIIEKTPAIBHOTO
aHanu3a KoneOaHui B HETMHEWHBIX LIETsX

Henunelinble pe30HAHCHBIC YCWINTEIN U 3
npeoOpa3oBareny yactoTel: HenuueitHoe
YCUJIEHHE U 00JaCTH €ro IPUMEHEHHUS.
Pe-30HaHCHBIE YCUITUTENN U YMHOXKHUTEIN
4acTOThl. BpeMEHHOE U CIIEKTpaibHOE
[IPEICTABIICHNS HANPSKE-HUN U TOKOB B
HEJIMHEWHOM PE30HAHCHOM YCUIIMTEIIE

MonynsaTopsl aMITUTYJHBIE, YIIIOBBIE U 3
KBaJlpaTypHble: AMIUTUTYHAS U YIJIOBas
Moaynsiun. Crioco0bl OCYIIECTBICHUS.
WX 1OCTOMHCTBA U HEJOCTATKH.
BpemeHnHoe u ciekTpajibHOe
MIPEJICTaBICHUS HAIPSDKEHUH U TOKOB.
[TpyHIMIIBI peanu3anuy KBagpaTypHOU
MoOIymsIiMK. BeKTopHbIE TuarpaMMel

JleTekTHpOoBaHKE CUTHAJIOB C 3
aMIUIUTYIHOM, YIJIOBOM U KBaApaTypHOU
MORyJIsAIUSIMU: JleTeKTHpoBaHUE
aMIUTUTYAHO-MOYJIMPOBAHHBIX KOJIE-
OaHMii B HETMHEHHBIX Nenax. JIMHEeHHbIH,
KBaJIPaTU4YHBIA U CUHXPOHHBIN

8
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JETEKTOPHI. JIeTeKTHpOBaHKE KOICOaHHI
C YIJIOBOM M KBaJpaTypHOU MOAYISLUAMHU

ABTOreHepaTopbl FTAPMOHUYECKUX 3
KoseOanwuii: OnpeneneHue
aBTOKOJIeOaTepHOM cucTteMbl. O00O0IIIEH-
Hasl CXeMa aBToreHeparopa. MexaHusm
BO3HUKHOBEHUS U YCTAaHOBIICHUS
konebanuii B aBTroreneparope. dudde-
pPEHIIMAIbHOE YpaBHEHHE
aBTOTCHEPATOpa, yCIOBHE
caMoB030yxaeHus. CTaliMOHapHBII
pEXUM aBTOreHeparopa, 6ananc ¢a3 u
Oaylanc aMIuTUTy. MSATKUIN ¥ )KeCTKUN
PEKUMBI caMOBO30Yk1eHU. CXeMbI
aBTorereparopoB. RC-renepatopsl
CUHYCOUTANILHBIX KoJIeOaHui

Hroro 14
7 KoppensiuMOHHBIN aHaIN3 U Koppensuuonnslii ananus 2 OIIK-2,
ONTHMAaJbHAs PUIIETPALHS JIETEPMUHUPOBAHHBIX CUTHAJIOB: I1K-6

ABTOKOppEISIMOHHAs U B3aUMHO-
KOppESIMOHHAS (PYHKIIUU CUTHAJIOB.
[TpeobpazoBanue Oypobe 11t
KOPPEISIUOHHBIX (DYHKITUH.
DHEpPreTU4eCcKui CIeKTp.
Koppensunonabie GyHKIIMA TUTIOBBIX
PaAMOTEXHUYECKUX CUTHAJIOB

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

bunsTpa

Htoro 3
Hroro 3a cemectp 32
Hroro 48

5.3. Paznenbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H € 00ecneYnBAKIUMHY (MPeAbLTYIIUMHU) U
odecneyuBaeMbIMH (MOCJIETYOMUMH) TUCHUTIHHAMUA
Paznmensl mUCHUIIMHBI ¥ MEXIUCHUIUIMHAPHBIC CBS3U C 00€CTICUMBAIOIIMMHU (TIPEABIIYITUMHI) U
obecrieynBaeMbIMU (TIOCJIETYIOITUMH ) TUCITUTUTMHAMHY TPEICTaBICHBI B TabuIe 5.3.
Tabnuna 5.3 - Pa3nens! IUCHUTUIHHBI M MEXKIUCIUILTUHAPHBIE CBSI3U

Ne paznenoB qaHHOW MUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO

HauMeHoBaHUE TUCIUATUIHH M3yueHHe 00eCTIeUnBaIONIUX U 00€CIIeYBAEMbIX JUCIIUILTHH
1 2 3 4 5 6 7 8
[IpeamecTByromue TUCUUTLIANHBI
1 Mudopmaruxa + + + + + +
2 MareMaTH4YeCKUN aHAIN3 + + + + + + + +
3 duzuka + + + + + + + +
9
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[Tocnenyromue TUCITATIITAHBI
1 Metposorus u + + + + + +
paguon3MepeHus
2 OOmmas Teopus paguoCBsI3u + + + + + +
30 %
CHOBBI CTATUCTUYECKON + + + + + + + +
PaIuOTEXHUKU
4 PagnoaBTOMAaTHKA + + +
5 PagnoTeXHU4YECKUE CUCTEMBI + + + + + + + +
6 CraTucTHYECKas TEOpHUs
p + + + + + + + +
PaTUOTEXHUYECKUX CUCTEM
7 YcTpoiicTBa IpueMa u
YeTpolicTsa nprema + + + + + + + +
00pabOTKH CUTHAJIOB
8 Lluposast 06padboTKa + + +
CHUT'HAJIOB

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, POPMUPYEMBIX TPU U3YYEeHHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTCTBHE KOMITETCHIUH, (HOPMHUPYEMBIX NpPHU HM3YYCHUU IUCLUUIUIMHBL, W BHUJIOB 3aHITUI
npezcTaBiIeHo B Tabnuie 5.4
Tabmuma 5.4 — CooTBeTCTBHE KOMITETCHIIMI M BUIOB 3aHATHHA, (POPMHUPYEMBIX MTPH N3YUYCHUH AUCLIUTUINHBI

Bune! 3ansatuii
KonTpons
CaMoCTOsTE
JTHHOHN
K(I){I\L/I;;Te Texun [Tpaktuueck JlaGopatopH  paboTbl Caﬁzzzzme DOpMBI KOHTPOJIS
ue 3aHATUS | ble paboThl  (KypcOBOM
paborta
MIPOEKT /
KypcoBas
paborta)
OIlK-2 + + + + + KonTponwshas pabora,
JlomaiHee 3ajjaHue,
Koncnekr
CaMOMOATOTOBKH,
3ammura otyera, OTUeT
1o 1aboparopHOn
pabore, 3ammura
KYPCOBBIX IIPOEKTOB
(pabot), PacueTnas
pabota, Otuer o
KypcoBoii pabore, Tect
10
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I1K-6 + +

+ + + KontponpHas padora,

6. UnTepakTuBHbIE MeTOABI U (OPMBI OPraHU3ANMHU 00yUeHUSsI

He npenycmorpeno PYII

7. JIabopaTropHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabmuma 7. 1 — HanmenoBanue 1aboparopHbIx paboT

JloMaiiiHee 3a1anue,
Koncnekr
CaMOIIOITOTOBKH,
3ammuTa oTyera, OTUeT
1o J1abopaTopHOU
pabore, 3ammura
KYPCOBBIX TIPOEKTOB
(pabot), PacueTnas
pabora, Otyer o
KypcoBoii pabote, Tect

KoJIcOaHUM

®dopmupye
Tpynoe MBIE
HasBanns paznenos HaumeHnoBanue 1a00paTopHbIX padOT | MKOCTb,
q KOMIIETEHI]
uu
3 cemecTp
2 Maremaru4ecKkoe ONuCaHue IIpakTrka anmapaTypHOro aHajn3a 4 OIIK-2,
aHaJIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHON U YaCTOTHOM I1K-6
o0macTsx
HccnenoBannue CeKTPOB yIPaBIAIOIINX 4
CUTHAJIOB
ITpoxokaeHne ynpasistoUIMX CUTHAJIOB 4
yepes JIMHEHHbBIE e
Utoro 12
Hroro 3a cemectp 12
4 cemectp
4 OcHoBbl 1M (pOBOI puIbTpaLuu HccnenoBanne 4aCTOTHBIX U BPEMEHHBIX 4 OIIK-2,
XapaKTEPUCTUK TUCKPETHBIX CUTHAIOB [1K-6
Hroro
5 MaremaTn4eckoe ONMCaHnue AMITTUTYTHO-MOYTHPOBAHHBIE CUTHAJIBI OIIK-2,
pPaZliOCUTHAJIOB C Pa3IN4YHbIMHU Wroro I1K-6
BUJIaMU MOAYJISLIUN
7 KoppensiuuOHHbBI aHAIN3 U Uccnenoanre HEMMHEWHOTO YCUITUTENA 4 OIIK-2,
onTuMalbHas GpUIbTpanus Y YMHOKUTEIISl YaCTOTBI I1K-6
AMITTUTYTHBIA MOTYTISITOD
HccnenoBanue eTEKTUPOBAHUS
aMIUTUTYAHO-MOAYJIMPOBAHHBIX
KoJ1e0aHmi
LC-aBroreneparop CHHYCOMIAJIbHBIX 4

11
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Htoro 16
HWroro 3a cemectp 24
Htoro 36

8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEIeHO B Tadmuie 8.1.
Tabnuma 8. 1 — HaumeHoBaHMe MPAaKTUYECKHUX 3aHATUN (CEMUHAPOB)

HazBanuns pa3aciion

HanmeHoBaHME IPaKTUYECKUX 3aHATHN
(cemuHapoB)

3 cemecTp

Tpynoe
MKOCTb,
q

dopmupye
MbIE

KOMIICTCHI]
nn

2 MaTremaTH4eCKOE OITMCaHHE
AaHAaJIOTOBBIX CUT'HAJIOB

Onpez[eneHI/Ie BpPCMCHHBLIX U
CIICKTPAJIbHBIX XapaKTCPHUCTHUK
NEPUOAUICCKUX CUTHAJIOB

Onpenenenre CeKTpalIbHbIX
XapaKTEePUCTUK HE-TIEPHOTUIECKUX
CUTHAJIOB

[IpakTHueckoe NpUMEHEHUE TEOPEM O
CHEKTpax

Hroro

OIIK-2,
I1K-6

3 MaremarudecKoe OIMcaHue
JAUCKPETHBIX CUTHAJIOB

[TpakTHKa mpuMeHeHHs ONepaToOPHOTo U
BPEMEHHOI'O METO/IOB JJIsl pacyera
MIPOXOK/ICHHS] CUTHAJIOB Yepe3 JINHEUHbIE
ANIEKTPUUECKHUE TENU

IIpaktuka npumenenus 11D s
CIEKTPAJIILHOTO aHAIN3a

Pacuer CIICKTPAJIbHBIX XapPaKTCPHUCTHUK
JAUCKPETHBIX CUTHAJIOB

Hrtoro

OIIK-2,
[1K-6

Hroro 3a cemectp

4 cemectp

12

4 OcHoBbl 1M(pOBOI puIbTpaLuu

Jrckpernsanys aHajaoroBoro CUrHasia u
pacyeT CreKk-TpaabHOU MIIOTHOCTH
JIUCKPETHOM MOCIEA0BATEIBHOCTH

Omnpenenenre 4aCTOTHBIX U BPEMEHHBIX
XapaKTEPUCTUK TPAHCBEPCAIBHBIX U
PEKYpPCUBHBIX HUGPOBHIX (PUIBTPOB

Cunre3 nu(poBbIX GUIBTPOB METOAAMHU
MHBapUAHTHOCTH UMIYJIbCHON
XapaKTePUCTHKH 1 OMIMHEHHBIM Z-
npeoOpazoBaHUEM

Hroro

OIIK-2,
[1K-6

5 MaremaTnueckoe onucaHue
PaIuOCUTHAIIOB C Pa3IUNIHBIMU

Pacuer napaMeTpoB paailOCHUTHAJIOB C
PasIMYHBIMU BUJAMH MOIYIISALUH

OIIK-2,
I1K-6

12
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BUJIaMU MOAYJISLIUN Pacuer HU3KOUACTOTHOTO HKBUBAJICHTA 2
n30UpaTebHON IIETH U ero
XapaKTEPUCTHUK
Pacuer npoxokaeHus paiuocuraana 2
yepes n30upareabHyo Lelb
Hroro
6 MaremaTnueckoe OlrucaHue Pacuer ciekTpa Toka Ha BBIXOJIE 2 OIIK-2,
HEJIMHENHEBIX LIENeH U METOABI UX HEJIMHEHHON LIENn [1K-6
aHamsa Pacuer napamMeTpoB HETUHENHOTO 2
YCUJIUTEINSI U YMHOKUTEJIS] YaCTOTBI
Pacuer napaMeTpoB aMIIIUTYJHOTO 2
MOJYNSTOpPA
Pacuet mapameTpoB neTekropa 2
AMIUTUTYIHO-MOAYJIMPOBAHHBIX
KoJIe0aHMi
Pacuer nmapameTpoB aBToreHeparopa 2
rapMOHUYECKHUX KOJIeOaHUH
Wtoro 10
7 KoppensiuuoHHBII aHaJIU3 U OrnpezenieHne aBTOKOPPENIALIMOHHBIX U 2 OIIK-2,
ontuMaibHas (pUIBTpanus B3aMMHO-KOPPESUOHHBIX (QYHKIIUI I1K-6
Pacuer cornacoBaHHbIX (GPUIBTPOB
Hroro 4
Hroro 3a cemectp 26
Hroro 38

9. CamocrosiTeibHasA padoTa
Bunsl camocTosTensHON paboThI, TPYIOEMKOCTh B (hOpMHUpYEMBbIe KOMIIETCHIINU TPEICTABICHBI B
tabmuue 9.1.
Tabnuua 9.1 - Bunbl camocrosTenbHON paboThl, TPYI0EMKOCTh U (hOpMUPYEMble KOMITETEHIIUU

Dopmupy
Tpyno
. eMbIe
Buael caMoCTOSTENbHOW ~ €MKOCT
Ha3Banus pa3zgenos DopMBbI KOHTPOJIA
paboThI b,
,  Kowmreren
107051
3 cemecTp

1 Benenue [TpopaboTKa JEKIIMOHHOTO 1 OIIK-2, KoHcnekt

Marepuasna ITK-6 CaMOTIOJITOTOBKH

Hroro
2 MaremaTnueckoe IToaroroBka k 2 OIIK-2, JloMaiiiHee 3aanue,
OIKMCAHNE AaHAIOTOBBIX MPAKTHYECKUM 3aHSATHSIM, ITK-6 3amura otdyera, KoHCeKkT
CUTHAJIOB CeMHUHapam CaMONOJITOTOBKH,

TToaroToBKa K 2 IéOHTpOJ'II)Hag pabora, }

MPaKTUYECKUM 3aHATUSIM, TgeT H% /1abopaTopHou

CEMHHapaM papote, lect

[TonroroBka k 2

MIPAKTUYECKHUM 3aHATHSIM,

13
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CEeMHHapaM
[TpopaboTKa JEKIIMOHHOTO 4
marepuasia
OdopmieHre 0T4eTOB 10 12
J1abopaTopHBIM paboTam
Hroro 22
3 MareMaTu4eckoe IToaroroBka k 2 OIIK-2, JloMaiiiHee 3a1aHue,
OIKCaHUE TUCKPETHBIX NPAaKTUYCCKUM 3aHSATHSIM, [1K-6 Koncnekr
CUTHAJIOB ceMUuHapaMm camornoarotoBku, OTuer
[ToaroroBka k 2 go KYpCOBOH 236‘”?1:
NIPAKTUYCCKUM 3aHATHUSIM, acterHad pabota, 1ect
CEeMHHAapaM
[TonroroBka k 2
NPAaKTUYCCKUM 3aHSATHSIM,
ceMUHapaM
[TpopaboTka JIEKITMOHHOTO 3
Marepualia
Hroro 9
Hroro 3a cemecTp 32
4 cemectp
4 OcHOBBI UG POBOH IToaroroBka K 3 OIIK-2, 3ammuTa oT4eTa,
bubTpam MPAKTUYECKUM 3aHATHM, [1K-6 Konrtponbhas pabora,
ceMUuHapaM Otuer o mabopaTropHOit
OdopmiieHre 0T4eTOB 1O 2 pabore
71a0opaTopHBIM paboTam
Uroro
5 MaremMaTHueckoe ITonroroBka k OIIK-2, JloMaiiiHee 3aanue,
OTHMCAaHUE PAIMOCUTHANIOB MPAKTUYECKUM 3aHSITUSIM, ITK-6 3amuta otyera, OT4eT MO
C pa3IMYHBIMU BUIAMHU ceMuHapaMm naboparopHoii paboTte
MOAyTAIHH Odopmienre 0T4eTOB 1O 2
nmabopaTopHBIM paboTam
Hroro
6 MaremaTnueckoe IToxroroBka k OIIK-2, JlomarrHee 3aganue
OMHMCAHHUE HETMHEWHBIX  MPAKTUYECKUM 3aHSTHUSIM, [1K-6
eneil 1 MeTOIBI UX ceMUHapaMm
anaimsa [TonroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMUuHapaMm
Hroro
7 KoppensiunoHHBII [ToaroroBka k OIIK-2, JlomamrHee 3a7aHueE,
aHaAJIMU3 ¥ ONTHMAalbHAS MPAKTHYECKUM 3aHATHIM, ITK-6 3amuTa KypcoBBIX
bunpTpanms CeMHHapam MPOeKTOB (paboT), 3ammura
OdopmieHre 0T4ETOB 110 10 oTHeTa, QTq%T 1o 0
1abopaTopHBIM paboTam KypcoBoH pabotre, LTder
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BrlmiotHeHHE KypCOBOTO 26
npoekTa (padoThl)

1o J1abopaTopHoit paboTe

Hroro 38
Hroro 3a cemectp 52
INoxroroska u ciada 36 DK3aMeH

JK3aMeHa / 3aueTa

Hroro 120

9.1. Tembl KypcOBBIX IPOEKTOB (PadoT)
1. Amnanoropas oOpaboOTKa CUTHAJIOB;
2. Amnanoroas U TUCKpeTHast 00pabOTKa CUTHAJIOB,;
3. JluckperHas 00paboTKa CUTHAJIOB U ITU(poBast GUILTpALIHS

10. KypcoBas pa6ora (mpoeKr)
TpymoeMKOCTh ayqUTOpPHBIX 3aHATHH M (HOPMUpYEMbIE KOMIIETCHIIMM B paMKax BBIOJHEHUS
KypcoBoii paboTh! (mpoekTa) npeacrasiaeHs! Tadbmauie 10.1.
Tabmuma 10. 1 — TpymoeMKocTh aymUTOpHBIX 3aHATHH M (OPMUpYEMble KOMIETEHIIMM B paMKax
BBITIOJTHEHHSI KyPCOBOM pa0OThI (ITPOEKTA)

HanmenoBanue aynuTOPHBIX 3aHIATHI Tpyroemkocts, | Popuupyembic
q KOMITETEHIIUU
4 cemectp
Boinonnenue u 3amura KypcoBoi paboThl 10 OIIK-2, TIK-6
Hroro 3a cemectp 10

10.1 Temb! KypcoBbIX padoT
[TpuMepHas TeMaTHKa KypcOBBIX paboT (IPOEKTOB):
—  AmHanoroBasi 00paboTKa CUTHAJIOB;
—  AHanoroBas U JUCKpeTHasi 00paboTKa CUTHAJIOB;
—  JluckperHas 06paboTKa CUTHAJIOB U LU(poBast GUIIbTpaLus

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIeBAeMOCTH CTYIECHTOB

11.1. banibHbIe OLEHKH A5l 3JIEMEHTOB KOHTPOJISA
Tabnuua 11.1 — baniapHbIe OLIEHKH 7S 2JIEMEHTOB KOHTPOJIS

. . MaxkcumanbHbI
N MakcuMalbHbIN MakcuMalbHbBIN
DneMeHThI y4eOHOM 0aJut 3a mepuos Bcero 3a
O6amn Ha 1-yto KT ¢ Gann 3a nepuon
JeSITEeNIbHOCTH mexny 2KT u Ha CEMECTD
Hauana ceMectpa  Mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemectp
JlomaliiHee 3a1aHue 6 18
3amura oT4yera 9
Koncmexr 4 2 12
CaMOTIOITOTOBKHU
KonTponbHas paboTa 8 16
Ot4er 1o 1abopaTopHOA 3 9
pabore
PacueTnas pabora 10 18
Tecr 6 6 18
15
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Hrtoro makcumym 3a 24 44 32 100

epUo.

Hapacraromum nrorom 24 68 100 100
4 cemectp

JlomalHee 3a/iaHue 4 6 6 16

3amura oTyeTa 6 12 18

Koncmekr 3 3 3 9

CaMOITOITOTOBKH

Kontponbhas pabota 3 3 3 9

Otyet no mabopaTopHOM 6 12 18

pabore

Hroro makcumym 3a 10 24 36 70

HIEPHOJT

OK3aMeH 30

Hapacratomum urorom 10 34 70 100

11.2. Ilepecyer 6a/1JI0B B OLIEHKH 32 KOHTPOJIbHbIE TOUKHU
[TepecueT 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MTPEICTaBICH B Tabmuie 11.2.
Tabmuna 11. 2 — Ilepecuer 6aiIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

baynel Ha 1aTy KOHTPOIBHOW TOUKHU Onenka

> 90% ot MakcuManbHON cyMMbI OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHON cymmbl OaisioB Ha gaty KT

4
Ot 60% 10 69% OT MakCUMaIbHOK cCyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuManbHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyer cymMmmMBbI 02/1J10B B TPAAMIIHOHHYIO M MEKAYHAPOIHYIO OLIEHKY
[Tepecuer cymMmbl OaIoB B TPAJULMOHHYKO M MEXIYHApOIHYIO OLIEHKY IPEACTaBICH B TaOIULE
11.3.
Tabnuua 11. 3 — [IepecueT cymmbl 6aJIJI0B B TPAAULIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

HtoroBast cymma 6aos,

Onenka (I'OC) YYUTBIBAET YCIEUIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTuyHO) (3a4TEHO) 90 - 100 A (0TAHYHO)
85-89 B (ouens xoporo)

4 (xoporo) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 69 D (ynoBnerBoputeabHO)

3 (YIOBIETBOPHUTENHHO) (3a4TEHO) 50 - 64 E (mocpexcraero)
2 (HeynOBIIETBOPHTEIHHO) (HE Hwxe 60 6ammoB F (meynoBneTBopuTENbHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE 00ecreyeHne JUCHMIITIMHBI

12.1. OcHoBHas IUTEpaTypa
1. Pammorexnmueckue nenu u curHaibl. Yacte 1 Teopusi curHANOB U TUHEHHBIE TeNU: Y4eOHOe
nmocoobme / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHnsii pecypc] - Pexum pocryna:
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https://edu.tusur.ru/publications/2798, nara o6pamenus: 07.03.2017.

2. Pammorexuuueckue nenu u curHaibl. Yacts 2 JluckperHas oOpaboTka CUTHAIOB W mHUQPOBast
¢unpTpanus: YuyeOHoe mocobue / Kaparaea H. A. - 2012. 257 c. [DnexrponHbIil pecype] - Pexum
noctyna: https://edu.tusur.ru/publications/2799, nara oo6pamenus: 07.03.2017.

12.2. lonoiHuTEIBHAS JTUTEPATypa

1. backakoB C.M. Pagnorexnuyeckue nenu u curaaisl. M.: Beicm. mkona, 2003.-462c¢. (Hanudue
B oubimmoteke TYCVYP - 69 5k3.)

2. Tonoposckmii M.C. PamnorexHudeckue Ny W CUTHAIBL: y4eOHOE TocoOue it By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udmuoreke TYCVYP - 3 9k3.)

3. Cubepr Y.M. lenu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U1.336¢.
(mammuue B 6ubimoteke TYCYP - 39 3k3.)

4. Cubept Y.M. lemnu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U2.360c.
(mammuue B 6ubimoteke TYCVYP - 32 3k3.)

12.3 YueOHO-MeTOoAHYECKHE MOCo0Ous

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Pagmorexnmyeckue 1enu U curHaibl. Yacte 1 Teopusi cUrHanoB u JIMHEWHbIE LETH: Y4YeOHO-
Metoaunueckoe nocodbue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnekTpoHHBIH pecypc] - Pexxum
nocryma: https://edu.tusur.ru/publications/2790, nara obpamenus: 07.03.2017.

2. Panuorexnuueckue nenu u curnansl. Y. 2 HenuneitHas paguorexHuka: Y4eOHOE METOANYECKOE
nocobue / Kamunckuii B. JI., TensmyxoBckast JI. U. - 2012. 27 ¢. [DnekTponHbIN pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2791, nara obparuenus: 07.03.2017.

3. Pammorexnuveckue uenu u curHaibl. JluckperHas oOpaOoTka CUTHAIOB W mHQpoBas
¢dbunsTpanus: Meronuyeckue yKkazaHus 1O BBIIOTHEHHUIO KypcoBoii pabotsl / Kaparaera H. A. - 2012. 70 c.
[DnexTpoHHbIid pecypc] - Pexxmm pocryma: https://edu.tusur.ru/publications/2792, nara oOpaiieHus:
07.03.2017.

4. PanmuorexHuueckue 1iend W curHadbl. Yacte 1: JlaGopaTopHBIM NpPakTUKyM MO KypCy
«PannorexHuyeckue 1enu U curHanel». Teopus curnaios. / Kaparaesa H. A., boromonos C. U. - 2013. 36
c. [DOnextponnsiii pecypc] - Pexxum pocryma: https://edu.tusur.ru/publications/3417, nmara oOpatieHus:
07.03.2017.

5. Pammorexnuueckwe menu W curdHaibl. Yacte 2: JlaGopaTopHBIA MPAaKTUKyM IO KypCy
«PannoTexHuueckue 1end U curaaiasly. Hemnnelinele nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
29 c. [DnextponnsbIil pecype| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oOparieHus:
07.03.2017.

6. PamuorexHudyeckwe TeMM W CUTHAIB: MeETOOUYECKUE YKa3aHWs TI0  OpraHW3aIluu
camocTosiTennbHONU pabotsl / boromonos C. U. - 2012. 25 c. [OnexkrpoHHbIii pecypc] - Pexxum nocryma:
https://edu.tusur.ru/publications/1638, nara oopamenus: 07.03.2017.

MeTtoaudeckie yKkazaHus MO MPAKTHYECKUM 3aHATHSAM U CAMOCTOSITeJIbHOI padoTe, HEOOXOTUMON st
YCIEIIHOTO H3yYeHUs TEOPETHUYECKOTO MaTephaiia, BBIMOJTHCHHS pacuyeTHO-TpapUUeCKUX 3aJaHuM,
IPUBEJCHBI B YUeOHO-METOANYEeCKHX mocodusx (cM. myHKT 12.3.1. [1,2]) u yueOHBIX MOcOOUAX (CM. MMyHKT
12.1. [1]):

Kaparaeea H.A. PagmorexHmueckue IeNMM W CHTHAIBL. Teopus CHUTHAIOB W JIMHEWHBIE memw [IpakTtudeckue
npuioxkenus 2.9 ctp.46-55; 5.6 ctp.114-121; 6.4 c1p.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOMS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMHU 310POBbS

VY4eOHo-MeTOIuYeCKHEe MaTeprabl Al CAMOCTOSTENbHON U ayTUTOPHOM paboThl 00yJaromuxcs 13
quciaa WMHBAJIMJOB MPEIOCTaBIAIOTCS B (oOpMax, aJanTUPOBAHHBIX K OTPAHUYECHUSM HUX 3[0pPOBbI U
BOCHPUATHS HH(OPMAIUH.

JL1s1 M1 ¢ HAapYIIeHUSIMH 3PeHusI:

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (opme.
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JIst M1l ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeJILHOTO annapara:
- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;
- B Ie4aTHoM (opme.

12.4. Pecypcnl cetu UHTEpHET

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI M TPedyeMoe MPorpaMMHoOe
ob0ecneyenue
1. KommnbrotepHslil 1a00paTopHBIi MPAKTUKYM O Kypcy "PajinoTexHudeckue 1enu U CUTHAIBI" —
M.: BHTHILI, 2008. - Ne50200800874 (CuaerenbctBo Ne 10434 00 oTpaciieBoi perucTpamnuu pa3-padboTku
B «OtpacineBom (onzme amroputmMoB u mporpamm» oT 25.04.2008 Mocksa) Pexum pocty-ma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.

13. MarepuajibHO-TEXHHYECKOE O0ecnedeHue TN CIUTIIUHbI
13.1. O6uue TpedOBaHNMS K MATEPHATbHO-TEXHNYECKOMY 00ecred4eHHuI0 JUCIUIIMHBI

13.1.1. MarepuaJibHO-TeXHHYECKOE o0ecnedyeHue J1Jisl JJeKIMOHHbIX 3aHATHI
Jns mpoBeneHUs 3aHATUN JIEKIIMOHHOTO THUIMA, TPYIIOBBIX W HHIWBUIYaJIbHBIX KOHCYIBTALIUU,
TGKYIIICFO KOHTpOJISI 158 HpOMG)Ky’l'O‘IHOﬁ arrecrangmuun HCHOHLSYGTC?I y‘Ie6Ha$I ay,I[I/ITOpI/ISI, C KOJIMYECCTBOM
MOCaI0uHbIX MecT He MeHee 40, o0opynoBaHHas TOCKOM U CTaHAAPTHON yueOHOI Mebenbio

13.1.2. MatepuajibHO-TeXHHYeCKOe o0ecnevyeHue VI NPAKTHYeCKUX 3aHATHI
st mpoBeneHUsT TMPAKTHYECKHX (CEMHHAPCKHUX) 3aHATHH WCIONB3YeTCs ydeOHas ayIuTOpus,
pacnonoxenHas no aapecy 634034, Tomckas obnacts, I. Tomck, Bepmmnuna ynuua, 1. 47, 3 stax, ayn.
318. CocraB obopynoBanus: Yuebnas mebenb; Jlocka MarHuTHO-MapkepHas -1mrt., 16 pabounx craHiuii Ha
6aze mporueccopoB Intel Core 15; quaronans monutopoB 24", Onepanuonnas cucrema: Microsoft Windows
;

13.1.3. MarepuaJibHO-TeXHHYECKOe oOecredeHne J1Ji5 J1a00paTopHbIX padoT

Jns  mpoBeneHUs  JIAaOOPAaTOPHBIX — 3aHATHM  MCIONB3yeTcsl  ydeOHO-MCCIeoBaTeNIbCKast
BBIUMCIIUTENbHAs Jlaboparopusi, pacroyiokeHHass mo azapecy 634034, Tomckas oOmacte, I. ToMmck,
Bepumnuna ynuna, a. 47, 3 stax, aya. 314. 16 pabouux craHuuit Ha 6a3e mporeccopoB Intel Core i5;
nuaroHainb MOHUTOpOB 24", OnepaunonHas cuctema: Microsoft Windows 7 IlporpammHoe obecnieueHue:
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. MarepuajabHO-TEXHHYECKOE 00ecniedeHue [1JIsl CAMOCTOSITeIbHOM padoThI

Jlnss  BBITIONIHEHUS  CAMOCTOATENBHOM  pabOThl  MCHOJB3YyeTcs — y4eOHO-MCCIIeOBaTENbCKast
BBIUMCIIUTENbHAs Jaboparopusi, pacrojioxkeHHas 1o azapecy 634034, Tomckas oGnactb, TI. ToMck,
Bepmmnuna ynuna, a. 47, 3 srax, ayn. 314. 16 pabounx cranuuii Ha 6aze npoueccopoB Intel Core 15;
auaroHanb MOHMTOpOB 24", Onepannonnas cuctema: Microsoft Windows 7 IIporpammuoe oGecrnieueHue:
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. MaTepuna/ibHO-TeXHH4YeCKOe o0ecriedyeHre JUCIUIITMHBI 1JIs1 JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 310POBbSI

OcBoenne aucuurnHbl gunamu ¢ OB3 ocymiecTBisieTcss ¢ MCMOIB30BaHUEM CPEICTB OOydeHUs
00I1Iero U CHelHUaIbHOrO Ha3HAUCHUS.

[Ipu oOyyeHMM CTYIEHTOB € HAPYUIEHUSIMH CJIyXa [PEeIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOIIEH ammaparypsl, MYIbTUMEAMMHBIX CPEICTB W JAPYrUX TEXHMUECKHX CpEICTB
npuema/nepenadd yueOHo MH(OpManuu B JOCTYMHBIX (QopMax i CTYIEHTOB C HAapYyUICHHSIMH CIyXa,
MOOMIJIBHOM cHCTEMBI 00Y4YEeHHUs IS CTYACHTOB C MHBAJIUIHOCTbIO, TOPTATUBHOW MHIYKIIMOHHON CHCTEMBI.
VYuebHas aynuTopHsi, B KOTOPOH 00y4aroTCsl CTYJCHTHI C HapyIIEHHEM CllyXa, 000pyJ0BaHa KOMIIBIOTEPHON
TEXHHUKOW, ayTUOTEXHUKOW, BUAEOTEXHUKOM, JIEKTPOHHOU TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.
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[Ipu oOyueHHH CTYICHTOB € HAPyUIEHHSIMM 3PEeHHSIMM IIPEIyCMOTPEHO HCIOJIb30BaHUE B
JIEKUMOHHBIX M Yy4eOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTPA YAAJICHHBIX OOBEKTOB (HAaIpUMep, TEKCTa
HAa JIOCKE WM cjaiiia Ha 3KpaHe) NPy IOMOIIY BUIEOYBEITUUUTENEH s YIaI€HHOTO IIPOCMOTpa.

[Ipu 0OyuyeHUHM CTYIEHTOB € HAPYLIEHMSIMHM OINOPHO-JABHIaTeJIbHOI0 aNmapara HCIOIb3yIOTCA
aJIbTEpHATUBHBIC YCTPOWCTBA BBOJA HMH(OpPMAIMM M JAPYrHe TEXHUYECKHE CpEeACTBA IpueMa/mepenadu
yueOHOM MH(pOpManuKU B JOCTYMHBIX (opMax i CTYIEHTOB C HapYUICHHSIMH OIMNOPHO-IBUIaTeIbHOTO
anmapara, MOOMJIBHOM CUCTeMbI 00y4YeHHS ISl JIFO/IeH C MHBAIUIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEeKOMEH1allun
@OHJI OLEHOYHBIX CPEACTB M THUIIOBBIE KOHTPOJBHBIC 3aJlaHUS, HCIOJIb3yEeMbIE ISl OLEHKHU
c(hOpMUPOBAHHOCTH U OCBOCHHS 3aKPEIUICHHBIX 33 TUCIUIUIMHON KOMIETEHUIUH IPU IPOBEICHUH TEKYIIEH,
MIPOMEKYTOYHOM aTTeCTalliy 1O JUCIHUILTNHE MPUBEACH B MIPHIOKEHUH K pabodeil mporpamme.

14.2 TpedoBanusi Kk ()OHIY OLEHOUYHBIX CPEACTB JIJIsl JIUI] ¢ OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbS
Jis CTYOEHTOB C WHBAJIMIHOCTBIO TMPEAYCMOTPEHBI JOMOJHUTEIbHBIE OLIEHOYHBIE CpEACTBa,
MepPeYCHb KOTOPBIX YKa3aH B TaOIHIIE.

Tab6auua 14 — JlonoiHuTE/ILHBIE CPEICTBA OLEHMBAHUS /IVISI CTYI€HTOB ¢ HHBAJIHIHOCTHIO

Buabl 1onoMHUTENBHBIX OLIGHOUHBIX (DoprI KOHTPOJIA U OICHKHU

Kareropuu crynenros
CpEICTB pe3ynbTaToB 00yueHUs

TecTbl, NICbMEHHBIE CAMOCTOSTEIIbHbBIE
paboThI, BOIIPOCHI K 3a4ETy,
KOHTPOJIbHBIE PabOThI

C HapylIeHUsIMU
ciryxa

[TpenMy1IeCTBEHHO MUCHMEHHAS
poBepKa

C HapylmeHHUAMHAU CO6€C€I[OB3.HI/IG I10 BOIIpOCaM K 3a4€TY, HpeI/IMYH_[eCTBeHHO YCTHas IMMPOBEPKa

3pEeHUs OIPOC IO TEPMUHAM (MHAMBUYaTIBHO)

C HapymeHusaMu Pemennie nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE  [IperMyIecTBEHHO AUCTaHIIMOHHBIMU
JIBUTATEIBHOTO CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K METOAAMHU

anmapara 3a4eTy

C orpanunuenussmMu o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [IpenmyIiecTBEHHO IPOBEPKa
o0IIeMeTUITTHCKIM paboThI, BOIPOCHI K 3a4ETY, METOAAMM, UCXOIS U3 COCTOSTHUS
MOKa3aHUsIM KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI = 0Oy4aroILerocss Ha MOMEHT MPOBEPKHU

14.3 MeTonnyeckue peKOMEeHIAINHU N0 OLEHOYHbIM CPeACTBaM /JIsl JIUL ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbS

s crynentos ¢ OB3 npegycmarpuBaeTcst 10CTynHas (GopMa MpeoCTaBIeHUs 3a1aHNH OLEHOUHBIX
CPEICTB, @ UMEHHO:

- B IleyaTHoM (opme;

- B IIe4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTEHHS aCCUCTEHTOM 3a/1aHUS BCIYX;

- IpeoCTaBlIEHUE 3aJJaHMsI C UCIIOJIb30BaHUEM CYp/I0IIepPeBOIa.

CTYJIGHTaM C HMHBAJIMAHOCTBIO YBCIMYMBACTCA BPEMA Ha IMOATOTOBKY OTBCTOB Ha KOHTPOJIBHBIC
BOMpPOCHL. 11 TakuxX CTYIEHTOB MpeaycMaTpuBaeTcss AOCTymHas (opma NpeaoCTaBICHHs OTBETOB Ha
3aJaHus, @ UIMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- IPEeCTaBICHNUE OTBETOB YCTHO.

Hpoue;[ypa OLICHUBAHHA PE3YJILTATOB 06yquH51 HWHBAJIMAOB 110 AUCHUIUIMHE MNPCAYCMATpHUBACT
npefocTaBieHne nHpopManuu B Gpopmax, aganTHPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBBSI U BOCIIPUSATHS
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uHpOpMaIUK:

JIJ1s1 JIMI ¢ HApYIIEeHUsIMH 3PeHus:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUsIMM CJIyXa:

— B ()OpME IIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHOM (hopme.

JL1s1 1ML ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

— B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOM (hopme.

[Ipn HeoOXomMMOCTH JUIA OOYYArOIIUXCSl ¢ MHBAJIMAHOCTBHIO MPOIEIypa OLCHWBAHMS PE3y/IbTaToOB
00y4eHUsI MOXKET MPOBOIUTHCS B HECKOJIBKO JTAIOB.
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1. BBenenne

®onxa oneHounslx cpencts (POC) sBrusgeTcs MPHIOKEHHEM K padodeil mporpamme JUCITUTIIUHBI
(MpaKkTUKKW) W TPENCTaBISIET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MaTrepHalioB (THIIOBBIE
3ajaun (3aaHusi), KOHTPOJIbHBIE paOOThI, TECTHl U JIp.) U METOJOB MX HCIOJIB30BaHUS, MpeqHA3HAUEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3YJAbTaTOB OOYUCHHUS.

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

ITepedeHb 3aKperyICHHBIX 32 TUCHUTIMHOMN (MPAKTHKOW) KOMITIETCHIIMH MpUBE/IeH B Tabuiie 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 mpoeccuoHaIbHOM NeSITETLHOCTH, CHTHAJIOB B 00J1aCTH PaJMOTCXHHUKH;
NPUBJIEKATH ISl UX PEIICHUS (u3nKo-MaTeMaTHUECKHIA ammapar,
COOTBETCTBYIOIIMN (PU3UKO-MATEMATUYCCKHI  MPHUBICKACMBIH ISl PEIICHHsI TPOOIeM
ammapar nepenadn 1 00paboTKH paguOTEXHUIECKUX

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
POSKTUPOBAHUS ;

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/ieTh HaBBIKAMU BBHISBICHUS
CYIITHOCTH TIPOOJIEM mepeadu u
00pabOTKH CUTHAJIOB; OIBITOM
MPUBJICYCHUS (PH3UKO-MATEeMaTHIECKOTO
amnmapara Jisl pelieHus npooyieM nepeaadu
1 00pabOTKH paTuOTEXHUYECKUX
CUTHAJIOB; METOJIMKaMH pacyera u
MPOEKTUPOBAHUS JI€TANICH, Y3JI0B U
YCTPOMCTB PAAMOTEXHUIECKUX CHUCTEM;
HaBbIKaMU MPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB PAAMOTEXHUYECKUX CUCTEM C
HCIIOJIb30BAaHUEM CPE/ICTB aBTOMATH3AIUU

IIPOCKTUPOBAHME JIETAJIEH, Y3JI0B U YCTPOUCTB
PaMOTEXHUYECKUX CUCTEM B COOTBETCTBUM 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 MOKa3aTeIe 1 KPUTEPHUEB OLIEHUBAHUS KOMIIETEHIIUA 10 dTarnam

Tloka3arenu u
KpUTEpUHU

OTr4HO (BBICOKHI
YPOBECHb)

Xoporio (6a30Bbrit
YPOBEHB)

3Harb

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

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

YMmern

Obnamaer Auarna3oHOM
NPAaKTUYECKUX YMCHHUH,
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
pereHnn mpoodiaem

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 BBISBIISATH €CTECTBEHHO-HAYUHYIO CYIIHOCTh MpOOJIEeM, BO3HUKAIOUIMX B
xozie TpoecCUOHATILHOM JeATeNIbHOCTH, MPHUBIEKATh S HMX pELIEeHUs COOTBETCTBYIOIIMHA (pu3mKo-
MaTeMaTU4eCKUH anmapar.

Jns popmMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYILIECTBUTH PsiJ 3TANOB. JTarbl (OPMUPOBAHUS
KOMIIETEHIIMY, TIPUMEHSAEMBIE Il ATOrO BHIBl 3aHATHM M MCIOJNb3yEMbIE CpEACTBA OLEHUBaHUS
IpeJICTaBlIeHbI B Ta0nuie 3.

Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

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

nepenadu 1 06paboTku
CUTHAJIOB B 00JIaCTH
paMOTEeXHUKH; (PUIUKO-
MaTeMaTUYeCKHI arnmnapar,
MIPUBIIEKAEMBIH TSI

npo0JieM, BOSHUKAIOIIUX B
xo7ie MpodheCCHOHATbHON
JeSITeIbHOCTH;
NPUBJICKATh JUTS PEIICHUSI
npo6ieM nepeiadu u

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

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

(bu3HUKO-MaTeMaTHIe CKUN

arrmapar

Bune! 3ansaTuii e JlabGopatopHble
paboThI,

e (CamocTosTeNnnHas

e [IpakTnueckue
3aHSTHS,
e JlaGoparopHbie

e [IpakTnueckue
3aHSTHS,
e JlabGoparopHbie

23
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paboTHI;

o Jlekumuu;

e CamocTosATenbHas
pabora;

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

paboTHI;

o Jlekuuu;

e CamocrosiTenbHas
paborta;

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

pabora;

e KoHTpoib
CaMOCTOATEIIbHOMN
paboThI (KypCOBOM
MPOEKT / KypcoBast
pabora);

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

®opMynupoBKa MOKa3areae U KpUTepHeB OLIEHUBAaHUS JAHHON KOMIIETEHIIMH NTPUBEIEHA B TaOIUIEe

e KonrtponpHas pabora;
e Ortuer no
naboparopHoii paboTe;
o JlomamiHee 3aaHue;
e Pacuernas pabora;
e KoHcrekt
CaMOIIO/ITOTOBKH;

e OTtuer 1o KypcoBoit
pabore;

o Tecrt;

e 3auer;

e DK3aMEH;

e Kypcosas pabora
(npoexr);

e KouTposnbHas paboTa;
e Ortyer no
naboparopHoii pabote;
e JlomamHee 3a1aHue;
e 3ammTa KypcoBbIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e KoHncnekr
CaMOIIO/ITOTOBKH;

e Otuer no KypcoBoi
pabore;

e TecT;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabora
(poekr);

e Ortyer no
nabopaTopHOil paboTe;
o JlomariHee 3a/1aHuE;
e 3aiuTa KypCOBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

4.
Tabnuua 4 — Ilokazarenu U KpUTEPUH OLICHUBAHMSI KOMIIETEHLIMU Ha dTanax

Cocras 3HaTh Ymers Bnaners
OrimyHO ® YBEPEHHO BIAJIEET

(BBICOKUI YPOBEHbB)

® JiCcCIelyeT eCTeCTBEH-
HOHAY4HYIO CYIIHOCTb
npo0sem nepenadu u
00pabOTKH CUTHAJIOB B
00J1aCTH paIuOTEXHUKH;
® aHAIM3UpPYyeT
IIpUMEHEHNE (PU3HUKO-
MareMaTu4eckoro
arrapara,
MIPUBJIEKAEMOTO IS
pelieHus nmpoodieM
nepeaadyn u 06padboTkH;

® yMeeT I'paMOTHO
BBIpa)KaTh U JOKA3bIBATh
€CTECTBEHHOHAYYHYIO
CYIIHOCTb ITpO0IIeM
nepenadu 1 00paboTKu
CUTHAJIOB;

e CBOOOJHO NMPUMEHSIET

(hU3HKO-MaTeMaTUye CKUA

armapar JJisl peIeHus
npobieM nepeaadyn u
00paboTku
PaTMOTEXHUYECKUX
CHTHAJIOB,;

HABBIKAMU BBISBIICHUS
CYIITHOCTH TIPOOJIeM
nepeaadn 1 06padboTku
CHTHAJIOB;

e CBOOOJIHO BIasieeT
OIBITOM MTPHUBJICYCHHSI
¢bu3zuKo-
MaTreMaTu4ecKoro
arrapara Jyisi peieHusI
npo0seM nepenadu u
00paboTKu
PaTHOTEXHUICCKUX
CHT'HAJIOB;

Xoporio (6a30BbIit
YPOBEHD)

® TIOHUMAET €CTeCTBEH-
HOHAYYHYIO CYIITHOCTh
npobieM nepeaadn u
00pabOTKH CUTHAJIOB B
00J1aCTH paIMOTEXHUKH;
® TIpe/ICTaBIsIeT
npuMeHeHne (Ppu3nKo-

® KOPPEKTHO BBIpaXaeT
CYIITHOCTH TIpo0IemM
nepeaayn u 00padboTKu
CUTHAJIOB;

® CaMOCTOSITEIBHO
MpUMEHSET (PU3UKO-
MaTeMaTU4eCKUN

® BIaJIeeT HABBIKAMU
BBISIBJICHUSI CYIIIHOCTH
npo6ieM nepesadu u
00pabOTKH CUTHAJIOB;
® BIAJICET ONBITOM
npUBJIeYeHUS (PUBHUKO-
MaTeMaTH4eCcKOTo
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VYIOBIETBOPUTEIIBH
0 (TOPOTOBBIH
YPOBEHD)

MaTEeMaTn4€CKOro

amnrapara Juisl peeHus
npo0semM nepenadan u

00paboTKwy;

® JIaCT ONpPEICTICHUS
OCHOBHBIX ITIOHATHUH B

00JIacTH nepeiauu u
00paboTku
PaTUOTEXHUICCKUX
CHTHAJIOB,;

® BOCIIPOU3BOIUT

OCHOBHBIC ITOJIOKCHHUA

CYIIHOCTH IIpobieM

nepeaayu u 00paboTKu

CHUT'HAJIOB;

armapar Jyisi pelIeHHs
npobieM nepeaadn u
00paboTKu
PaTMOTEXHUIECKUX
CHTHAJIOB;

e yMmeeT paboTraTh co
CIIPABOYHOM
JUTEpaTypou;

® yMeeT NPEACTaBIATh
pe3ynbTarbl CBOEH
paboTHI;

armapara JuIst peIeHus
npobieM nepesadu u
00paboTku
PaIMOTEXHUIECKUX
CHUTHAJIOB;

® BIAJCET
TEPMHUHOJIOTUEN B
npeaMeTHoN obnacTu
3HAHUS;

® CrocoOeH KOPPEKTHO
MIPEAICTABUTh 3HAHUS U
UH(pOPMAIHIO;

IIK-6: TOTOBHOCTBIO BBIIIOJHSATH pacde€T MU IHIPOCKTHPOBAHUC L[eTaneﬁ, y3JI0B H" YCTpOﬁCTB
PAAUOTCXHUYCCKUX CUCTEM B COOTBCTCTBHMHM C TEXHUUCCKHM 3aJaHUCM C HCIOJb30BAHUEM CpPCACTB

2.2 Komnerenuus IIK-6

AaBTOMAaru3alnuu IMMpoOCKTUPOBAHHA.

Jns hopmMupoBaHHsS KOMITETEHIIMM HEOOXOIMMO OCYIIECTBUTH PsII ATAoB. JTarbl (POPMHUPOBAHUS
KOMIIETEHIIMY, TIPUMEHSEMBIE JUIsI 3TOr0 BUABl 3aHATHUM M MCIOJIb3yEMbIE CpPEACTBA OLIEHUBAHUSA

IIpeJICTaBIECHbI B Ta0NMIIE 5.
Tabmuua 5 — Oransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yEeMble CPEICTBA OLIEHUBAHUS

Cocrasn

Conepxanue
JTAIoB

Buner 3ansatui

3Hartb

AJITOPUTMBI pacyeTa u

IMPOCKTUPOBAHUA I[eTaneﬁ,

Y3JI0B U YCTPOMCTB
PaIUOTEXHUYECKUX

CHCTEM B COOTBETCTBHU C
TCXHUYCCKUM 3aJaHUCM

METOIUKH
MIPOEKTUPOBAHUS

PaTuOTEXHUYECKHUX
YCTPOWCTB U CUCTEM C
HCIIOJIb30BaHUEM CPENICTB

aBTOMaTHU3alluu
IMPOCKTUPOBAHUA

e [IpakTnueckue
3aHATHS,

e JlabGoparopHble
paboThI;

o Jlekiuu;

e CamocTosATenbHas
pabora;

e KonTpomus
CaMOCTOSTENIbHON
paboThI (KypcoBOi
MPOEKT / KypcoBast

YMmeTh

IIPOBOJIUTH PACUETHI U
IIPOEKTUPOBAHUE JETAJIEH,
Y3JIOB M YCTPOMCTB paino-
TEXHUUYECKUX CHCTEM B
COOTBETCTBUH C
TEXHUUYECKUM 3aJIaHUEM;
UCIIOJIb30BaTh CPEJICTBA
aBTOMAaTHU3ALNHI
MIPOEKTUPOBAHUS JUISI
pacuera u
MPOEKTUPOBAHUS JIETAJIEH,
Y3J10B U YCTPOUCTB
PaMOTEXHUUYECKUX
CUCTEM

e [IpakTnueckue
3aHATHS,

e JlaGopatopHsble
paboTsI;

o Jlexmuu;

e CamocrosTenpHas
pabora;

e KonTpons
CaMOCTOSITEIIBHOU
paboThI (KypcoBOii
MPOEKT / KypcoBas

Bnaners

METOJIMKAMHM pacyeTa u
[IPOCKTUPOBAHMUS IE€TAJIEH,
Y3JI0B U YCTPOUCTB
PaaOTEXHUYECKUX
CHUCTEM; HaBBIKAMH
IIPOCKTUPOBAHMUS Y3JIOB U
YCTPOWCTB
PaaOTEXHUYECKUX
CHUCTEM C UCIIOJIb30BaHUEM
CPEICTB aBTOMAaTU3aluU
IIPOEKTUPOBAHMS

e JlaGoparopHbie
paboThI;

e CamocTosiTeNnbHas
pabora;

e KonTpomns
CaMOCTOATEIbHON
paboThI (KypcoBOii
MIPOEKT / KypcoBast
paborta);
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pabora);

pabora);

Hcnons3zyemslie
cpeacTBa
OLICHUBAHUs

®opMylMpoBKa MOKa3areael U KpUTEpUEB OLIEHUBAaHUS JAHHON KOMIIETEHIIUMU NTPUBE/IEHA B TaOIUIEe

6.

e KoutponpsHas padora;
e Ortuer no
naboparopHoii paboTe;
o JlomamiHee 3aJaHue;
e Pacuernas pabora;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e OT4eT Mo KypCcoBOM
pabore;

o TecT;

e 3auer;

e DK3aMCH;

e Kypcosas pabora
(npoexr);

e KonrpomnbHas pabora;
e Ortyer no
naboparopHoii pabote;
e JlomamHee 3amaHue;
e 3ammTa KypCcoBbIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e KoHncnekr
CaMOIIO/ITOTOBKH;

e OTuer N0 KypcoBoOii
pabore;

e TecT;

e 3ayer;

e DK3aMeH;

¢ KypcoBas pabora
(npoexr);

Tabnuua 6 — Ilokaszarenu U KpUTEPUN OLICHUBAHUS KOMIIETEHIIMU Ha dTanax

Cocrasn

(Ohwizei: ()
(BBICOKHUI YPOBEHB)

3Hartb

e 000CHOBBIBAET
aJITOPUTMBI pacyeTa u
IIPOEKTUPOBAHHUS
JIeTaJIeH, y3JI0B 1
YCTPOMCTB
PaaMOTEXHUYECKUX
CHCTEM B COOTBETCTBUU C
TEXHUUYECKHUM 3a/IaHUEM;
® AHAJIU3UPYET
METOIUKN
IIPOEKTUPOBAHUS
PaaMOTEXHUYECKUX
YCTPOWCTB U CHCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaru3aluu
IIPOEKTUPOBAHNS;

YMmeTh

® I'PaMOTHO IPOBOJIUT
pacdeTsl u
IIPOEKTUPOBAHUE
JIeTaJIeH, y3-JIOB U
YCTPOMCTB
PaauOTEXHUYECKHUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM;
® YBEPEHHO IIPUMEHSET
CpEICTBAa aBTOMATU3aLlUN
MIPOEKTUPOBAHUS JJIS
pacuera u
MIPOEKTUPOBAHUS
JeTajuei, y3JIoB u
YCTPOWCTB
PaaMOTEXHUYECKUX
CUCTEM;

e Ortyer no
naboparopHoii paboTe;
o JlomarmiHee 3a1aHue;
e 3ammra KypcoBBIX
MIPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMCH;

¢ Kypcosas pabora
(mpoexr);

Bnaners

® YBEPEHHO BJIaJIEET
METOAMKAMH pacuera u
IPOEKTHUPOBAHUS
JIeTajeu, y3J10B U
YCTPOHCTB
PAIUOTEXHUYCCKUX
CHUCTEM;

e CBOOOJIHO UCIIONIB3YET
IIPUEMBI
IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOWCTB
PaIMOTEXHUYECKUX
CHCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMaTu3alnun
IIPOEKTUPOBAHMSI;

Xoporio (6a30BbIit
YPOBEHD)

® IIOHUMAET aJIrOPUTMBI
pacuera u
MIPOEKTUPOBAHUS
JeTajneu, y3JI0B u
YCTPOWCTB
PagUOTEXHUYECKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
® apryMEHTHpYET
MTOPSIA0K
IIPOCKTUPOBAHUS
PaIMOTEXHUYECKUX

® CaMOCTOSTEIIBHO
MIPOBOJUT PACYETHI U
MIPOEKTUPOBAHUE
JeTajue, y3JIoB u
YCTPOWCTB
PaguOTEXHUYECKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
® KOPPEKTHO UCIOJIb3YET
CpEICTBAa aBTOMATU3aLlAN
IIPOCKTUPOBAHUS IS
pacuera u

® BIIAJICET METOAUKAMU
pacuera u
MTPOEKTUPOBAHUS
JleTajnen, y3JoB U
YCTPOMCTB
PaguOTEXHUYECKUX
CUCTEM;

® HCIIONb3YET IPUEMBI
IIPOCKTUPOBAHUS y3-JIOB
1 YyCTPOMCTB
PagUOTEXHUYECKUX
CUCTEM C
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VYIOBIETBOPUTEIIBH
0 (TOPOTOBBIH
YPOBEHD)

YCTPOMCTB M CUCTEM C
HCIIOJIb30BAHUCM CPCICTB
aBTOMAaTH3aluu
MIPOEKTUPOBAHUS;

® BOCIPOU3BOAUT
OCHOBHBI€ MPUHIIUIIBI
pacuera u
MIPOEKTUPOBAHUS
JIeTaJied, y3JI0B U
YCTPOMCTB paguo-
TEXHUYECKHUX CHUCTEM;

® MEET MpeACTaBICHUE
0 METO/IMKaX
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
PaauOTEXHUYECKHUX
CUCTEM;

IIPOCKTUPOBAHHUS JIE-
TaJleH, y3JI0B U
YCTPOMCTB
PaAMOTEXHUYECKUX
CHUCTEM;

® yMeeT IPEACTaBIIATh
pe3yabTaThl PaCYETOB
XapaKTEPUCTHUK Y3JI0B U
YCTPOMCTB paguo-
TEXHUYECKHUX CUCTEM;

e yMmeeT paboTraTh co
CITPABOYHOM
JUTEpaTypou;

3 TunoBble KOHTPOJIbHBIC 3aIaHUS

MCIIOJIb30BaHUEM CPENICTB
aBTOMATH3AINH
MIPOEKTUPOBAHUS,

e BjajeeT
TEPMHUHOJIOTUEN B
obmactu
IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB
PaMOTEXHUYECKUX
CHUCTEM;

® CrocoOeH KOPPEKTHO
IIPEJICTAaBUTh PE3YJIbTAThI
pacueTa XapakTepUCTUK
Y3JI0B U YCTPOMCTB
CpEICTB
PaMOTEXHUYECKUX
CHUCTEM;

Jns peanu3anuu BBIIICTIEPEUYUCICHHBIX 3a7ad OOy4YeHUs HCHOJB3YIOTCS THIIOBBIE KOHTPOJIbHBIE
3aJlaHusl UM HHBbIE MaTepuasibl, HEOOXOAUMbIE ISl OICHKU 3HAHW, YMEHHWIl, HABBIKOB M (WMJIM) OIMbBITA
NESATCILHOCTH, XapaKTepU3YIOMIMX JTanbl (OPMUPOBAHHUS KOMIICTCHIIMM B TIPOIECCE OCBOCHHS
00pa30BaTeIbHON IPOrPaMMBI, B CIEIYIOIIEM COCTABE.

3.1 Bonnpochl Ha caMONOATOTOBKY
— Onmnpenenenne BpPEMEHHBIX U CHEKTPAJIbHBIX XapaKTEPUCTUK IEPUOAMYECKHX CUTHAJIOB
Onpenenenne CIEKTPalIbHBIX XapaKTEPUCTUK HENEPUOAMYECKHX CHUTHanoB llpakThyeckoe NpuMEHEHHE
TeopeM o0 cnekrpax IIpakTvka NDpUMEHEHHS OIEpaTOPHOrO M BPEMEHHOIO METOMOB MJI1 pacdyera
MIPOXOXKJACHHUS CUTHAJIOB Yepe3 JIMHEHHble auiekTpudeckue unenu IIpaktnka npumenenus D s
CIEKTPAJIBHOIO aHanu3a JluckpeTwsanus aHaJOroBOr0 CHUTHajla W pacdyeT CHEKTPAIBbHOM IJIOTHOCTH
JUCKPETHOM  mocienoBarenbHOocTH — OmpeneneHne  4YacTOTHBIX M BPEMEHHBIX — XapaKTEPUCTHK
TPaHCBEPCAJIbHBIX M PEKYPCUBHBIX LUGPOBBIX ¢GuibTpoB CHHTE3 HHU(POBBIX (GUIBTPOB METOJAMHU
MHBAapUAHTHOCTH HUMITYJIbCHOW XapaKTepUCTUKU M OWJIMHEWHBIM Zz-TipeoOpa3oBaHueM PacueTr mapamerpoB
paJliOCUTHANIOB C Pa3IMYHBIMU BUJAMU MOIYIIALNU PacueT HU3KOYaCTOTHOTO 3KBUBAJIEHTA N30MpaTebHOIM
LENU W €ro XapakTepucTuK PacueT mpoxoxaeHus paAvocurHaia yepe3 uzbuparenbHyro Lenb Pacuer
CIIEKTPa TOKa Ha BBIXOJE HEIMHEWHOM 1ienu Pacuer mapamMeTpoB HENMHEMHOIO YCHIIMTENS U YMHOMKUTEIS
4acToThl Pacder mapaMeTpoB aMIUIMTYIHOIO MoAayiasAaTropa Pacder mapaMeTpoB JETEKTOpa aMIUIATYLHO-
MOJYTUPOBaHHbIX KojeOaHuil Pacuer mapameTpoB aBTOreHeparopa TapMOHHMYECKHUX —KoseOaHUH
Omnpenenenre aBTOKOPPENSIIMOHHBIX W B3aUMHO-KOPPENALMOHHBIX (yHKIME Pacuer cormacoBaHHBIX

¢ubTpoB Pacder cieKTpabHBIX XapaKTEPUCTHK TUCKPETHBIX CUTHAJIOB

3.2 TecToBbIC 321aHUA
Tunossie Bonpocsl Tecta 1o TeMe «PU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB»:

Bonpoc 1: Ha pucynke 1 nokaszan curnan S(t). Onpenenuth aHATUTHIECKOE BPEMEHHOE
npezcrasienue curuana S(t).

5() BapuaHTbl OTBETOB
e % sy )= ) o
P R A 0,
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Pucynok 1

s 7% _t/Stgt/
2" 2 5
s0=15{ +%) % w2
3) 0.t o] ! 0, t<_%
°) Sm:56£%+%jlﬁésmﬁé

0, t<_t12, t>%

Bonpoc 2: Ha pucynke 2 nokasan curnain S(t). Onpeneiants HEYETHYIO OTHOCHTEIBHO HY/ISA
COCTABJISFOIYIO Sy, () curnama s(t).

s(E)
E — —

g2

E § i

Pucynox 2

BapI/IaHTLI OTBCTOB
S(E) st}
E/é — E/2
[
—f ] §
1) D f| £ 2) - fl I:I { 4
_E /2 _E/2 LN
i
50 5(z)
= E/z _
_ /2_ E/ |
| | -5 4
3) 4) l
| | T 0 Eog
= 0 B —&4 "
— —E/é
s(E)
- 0 i
5) I |
) 5

Bonpoc 3: Ha pucynke 3 nokasan curnain S(t). Onpenenuts suepruto O curHaina S(t).
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st} BapuaHTsl 0TBETOB
B+ 2 2
| ) 5 E3tl ) 5 2E3 t,
/| i
/4 | f' — =
3 9=0 " D=EX,
_E _____
5 E%,
Pucynok 3 5) 4
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Bomnpoc 4: /lano ananuTuueckoe BpEMEHHOE NpeicTaBlieHne curnana. OnpeaenuTh IHEPTUIO Dyep
YEeTHOM OTHOCHTENIHHO HYJISI COCTaBstoIeii curnana S(t).

E sin (ZEtJ 0
T

0, t<0, t;

s(t) =

BapuaHTsl OTBETOB

E? E’T
5 == 5 =
1) uem 4 2) uem 2
E’T
attem = 0 3 =
3) 4) uem 4
_ 2
) 5, =2E°T

(1) m oTHOCHUTENTEHO % (2) mepuomuueckoro curuana S(t).

Bonpoc 5: Ha pucynke 5 nokasan curnain S(t). Onpenenants BU CHMMETPUH OTHOCHTEIBHO HY/ISA

\f\

BapuaHTbl 0TBETOB

T7\_/ i

Pucynoxk 5

1. HeyerHas 1. HederHas
1) 2. HedeTHas 2) 2. deTHas

1. yerHas 1. yerHas
3) 2. HedeTHas 4) 2. d4eTHas

1. uerHas
5) 2. 0011ero BuIa

Bomnpoc 6: Ha pucynke 6 nokaszan cursain S(t). OnpenenuTth BeTUIUHY MOIIHOCTH P
nepuoanueckoro curnana S(t), ecnmu £ = 2B, R = 10 Om.

sy BapuanTel 0TBETOB
E
1 P=0 2) P=0,25 Bm
-7
i 7 7 3) P=25 Bm 2) P=0,05 Bm
— _E/2
PucyHOK 6 5) P=5 Bm
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Tunossie Borpock! Tecta 110 Teme «YIACTOTHBIE I BPEMEHHBIE XAPAKTEPUCTUKU JIMHEWHBIX 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 11emi HOMeD (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) BUja 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 « | EOPEMBI O CITEKTPAX):

Bonpoc 1: OnpefenunTtb CNekTpanbHyto NAOTHOCTb CUrHana S, ()

BapuaHTbl OTBETOB
. 2 _ 2 : . 2ao
Sz(a))=u Sy(w)=-]
o’ +o° o + o
5,/2 S2(t) . 200
52(60)=ﬁ S (0) 1 1
0)=———"
o +o 2 20+ jo
| 0 t
: 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
Onpenenenre CHEKTPaJbHBIX XapaKTEPUCTUK HENMEPHOAMYECKUX cUrHanoB IIpakTuueckoe NmpuUMEHEHHE
TeopeM o0 crekrpax IIpakThka NpUMEHEHHs OINEpPaTOPHOTO M BPEMEHHOIO METOAOB MJIs pacyera
MIPOXOXKACHNS CUTHAJIOB dYepe3 JIMHEHHble dnekTpudeckne uenu [Ipakruka npumenenus IO nns
CIEKTPAJIbHOIO aHain3a J[MCKpeTu3alus aHaJIOroBOIO CHUTHAJa M PACUYET CHEKTPAJIbHOM IJIOTHOCTH
JTUCKpPETHOM  mocnenoBarenbHocTH — OmpeneneHre  YacTOTHBIX UM BPEMEHHBIX  XapaKTepUCTHUK
TPAHCBEPCATBHBIX M PEKYPCUBHBIX HUGPPOBBIX (GuibTpoB CuHTE3 HHU(POBBIX (GUIBTPOB MeTOIAMHU
MHBAapHAHTHOCTH UMIYJIbCHON XapaKTEepUCTUKU U OMIMHEHHBIM Z-TIpeoOpazoBaHueM Pacuer mapameTpos
paiMOCUTHAJIOB C DPa3jMYHBIMM BUAAMHM MOAYJISAUMM PacdyeT HH3KOYAaCTOTHOIO 3KBHBAJICHTA
n30uparenbHON LENH U ero XapakTepucTHK PacueT mpoxoxkaeHus paJuocCUrHaja yepe3 U30upaTesbHyIo
nens Pacyer criekTpa TOKa Ha BBIXO/I€ HEIMHEWHOM Lienu Pacuer napamMeTpoB HEITMHENHOTO YCUIIUTENS U
YMHOXKHTENS 4acTOThl PacueT mapameTpoB aMIUIMTYAHOTO MoAayisTopa Pacuer mapameTpoB JeTekTopa
aMIUTUTYIHO-MOIYJIUPOBAHHBIX ~KojieOaHMil Pacuer mnapameTpoB aBTOreHEpaTopa TI'apMOHHYECKUX
konebanuii OmpeneneHre 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 CUTHAJIOB 2. Pa3nojkeHue MepuoanyecKoro CUrHajga mo rapMOHHUKaM.
CnekTpalibHbI€ XapaKTEPUCTUKHU MEPUOANYECKOTO CUTHANIA 3. 'apMOHMYECKUN aHAIN3 HEMEPUOIUYECKUX
curHasioB. CHeKTpalbHbIE XapaKTEPUCTUKU HENEpUOAUYECKUX CUTHaIOB 4. TeopeMbl O cCIHEKTpax
(clokeHWe CUTHAJIOB, M3MEHEHHME MaciiTaba, CIBUT CUTHAJIOB BO BpeMeHHU, auddepeHimpoBaHue,
MHTETPUPOBaHKE, IPOU3BEICHIE CUTHAIOB) 5. CBepThIBaHHUE ABYX CUTHANIOB. KoppensiuonHsie GyHKIUU
nByx curHanoB 6. IlpeoOpazoBanue Jlammaca. OOparHoe mnpeoOpazoBanue Jlammaca 7. CBoiicTBa
npeoOpa3oBanus Jlammaca (ciokeHHe CHTHAJIOB, U3MEHEHHE MaciTada, CIBUT CHUTHAJIOB BO BPEMEHH,
muddepeHIMpoBaHUe, WHTErPUPOBaHUE, MPOM3BENCHUE CHUTHajIoB) &. MaremaTnueckue MOJENIU
JTUHEWHOM snekTpuueckod 1enu. llepenarounasi, ummynbCcHasi, MEpEexXoAHasi XapaKTEpUCTUKA Lenu. 9.
[IpoxokaeHre nepuoInYecKuX CUTHAIOB uepe3 Lenu (METOJ KOMIUIEKCHBIX aMIuiuTyn). [Ipoxoxkaenue
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 xonebanusa. ToHanmpHast MOAYISIMS TAPMOHHUYECKON HECyIIeH
13. DHepreTudeckue xapakrepuctuku AM konebanuii. banancHas amruintyaHas Monyisiaust 14. YrinoBas
Monyisiiusi. ToHanpHas yriosasg Momymsiuust 15. CrekTp cUrHaioB YIVIOBOM MOAYISLMU IPU MaJbIX
uHaekcax Monymsinuu 16. CHeKTp CHUTHAloOB YIIOBOM MOAYIASIMU TpU MPOU3BOJIBHBIX HHIEKCAX
Momynsiuu 17. AHanoroBble, IUCKPETHbIE M IU(pPOBBIe cUrHAIBL. OO000IIEHHAs CTPYKTypHas cxema
cucteMmbl 1MGpPoBoil 00paboTku curHanoB. 18. CHekTp AUCKpETHOro curHana. Brusuaue Qopmbl
JUCKPETU3UPYIOIINX UMITYJIbCOB HA XapaKTEPUCTUKU TUCKPETHOro curHaina 19. PaznoxkeHue CUrHajIoB 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 ¢uiubTpbl. OCHOBHBIE CTPYKTYPBL. 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. MeTonmel pacdera OTKIMKAa Ha BbIXoAe HHU(poBBIX ¢(uiasTpoB 27.
Bo3zneiictBue cimaboro rapMOHHYECKOTO CHTHAJla Ha OC3MHEPLIMOHHBIA HENMHEHHBIA 31eMeHT 28.
BozneiicTBue CHIBHOIO TapMOHUYECKOIO CHUTHajla Ha OE3MHEPLUOHHBIM HEIMHEWHBbIM 31eMeHT 29.
HenuneliHoe pe30HAaHCHOE yCHJIEHME. YMHOXEHHME 4YacTOThl TapMOHUYECKMX curHaimoB  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  BkiroueH mnapasuienbHBIN

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 anIpOKCUMAIMIO BOJBTAMIIEpHOM XapakTtepucTtuku 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 NOCTOSSHHOW COCTaBIISIFOIIEH, aMIUIUTY/bl MIEPBOM U BTOPOW FapMOHHUK TOKA,
MPOTEKAIOIIEro Yepe3 HeNMHEHHBIN 3lieMeHT, eciu nocrossHHoe cmenienne Ug cocrasnser 0,3 B, a
aMIUTATYyJa TIEPEMEHHON TapMOHMYECKOW coctapisitomet £ paBHa 0,1 B. Onpenenuth 3HauYeHUS
IIOCTOSIHHOM COCTaBJISIOLIEN U aMIUIMTYZ NEPBOM U BTOPOM TapMOHMK HANPSKEHUS HA HArpy3Ke MpH
TeX K€ CUTHaJax.

e BriOpars pabouyio Touky HO Ha cepenune auHeiiHOro yyactka. Paccuutarh KO3 QHUIUEHT YCHICHHS
IUIl PE30HAHCHOTO YCHJIUTENs, paboTarollero B JIMHEHHOM pexume. Onpenenuts MaKCHMaJbHO
JOMYCTUMYIO JUI JMHEMHOIO PEKMMa aMIUINTYly 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 PaccuuTarh ¥ MOCTPOUTH CIEKTP aMIUIUTYA 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 TAPMOHUK.
3aoanue Ne 2.
Paccuntars ¥ MOCTPOUTH OTKJIMK Ha BBIXOJE JMHEWHOH Ienu. CUTHAI HAa BXOJE OIHCHIBACTCS

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 ammauTyaHas Moxynsauus (ocHoBHble mapamerpbl: M, Pcp, Po, Pmax, Pmin, mupuna
criekTpa). BpeMeHHoe, crieKTpallbHOE U BEKTOPHOE MPECTaBICHHUS.

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

3.8 3auér
1. CpopmynupoBaTb OCHOBHBIC HJI€U NPEACTABICHUS CUTHana o000meHHbIM psaoM Dypwe
(cyThb cpenHeKBaIpaTUYecKoro MNpUONIMKEHHs, 3a4eM HYKEH OpTOTOHAJbHBIM 0a3uc, 3a4eM MOJHBIN
0a3uc, yHuBepcajgbHas pacyeTHas ¢opmyna). 2. Ilpsmoe u oOparHoe mnpeoOpazoBanus Dypbe
(pusmueckuit cMbICI, pa3MEpHOCTb, TPAHUIIBI IPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psaoM Dypse). 3.
[IpocTeitmme o00o0mEeHHbIe PYHKITNU, WX CBOWCTBA, CBSI3b MEXJY HUMH BO BPEMEHHOW M YaCTOTHOMU
obnactu. 4. JluHaMuyeckue MOJEIM CHUTHAJIOB (reOMeTpUYEeCcKash WHTEpIpeTalys, HHTErpajlbHbIe
MPEJICTAaBICHUsT U CBA3b MeXAy HUMH). 5. Teopembl O CHEKTpaxX: H3MEHEHHE MaclmTadba u
middepeHnrpoBanre (BO BPEMEHHOM M 4YacTOTHOM oOmacTtu). 6. Teopembl O CHEKTpax: CABUI 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 HICH: TIEPEX0]] OT Ipeodpa3zoBanuiit dypbe, P-TII0CKOCTh 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 oOxHoro Kk jApyromy). 10. YacToTHble W BpEMEHHBIC
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 JJIs pacueTa MEePUOAMYECKHX CHUTHAJIOB Ha BBIXOJE Y3KOINOJIOCHBIX M IIMPOKOIOJIOCHBIX
JUHEWHBIX 1erei). 12. Bo3aeicTBue HEMEpHOAMYECKUX CHTHAJIOB Ha JuHEHHbIe nenu. (OneparopHbIi
MeToJl pacyeTa oTkiuka. CyTh METO/a, TOCTOMHCTBA, HeocTaTku ). 13. Bo3nelicTBue HENepruoanyecKux
CUTHAJIOB Ha JIMHEHHBIC IIeNH. (BpeMEHHbIE METOIbl aHaiu3a ,uHTerpan Jroamens, 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 aMIUIMTYygHAs MOMYNISAIHs (OCHOBHBIC mapamerpbl: 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. CpaBHHUTENbHBIM aHann3 AM curHaioB u bM cursamsoB Bo
BpPEMEHHOM! U 4acTOTHOH o6nactu. 19. ToHanbHas 4acTOTHASA MOAYISAIMS (OCHOBHBIC TTapaMeTPhl: UH/IEKC,
JeBUAIls, IIUPUHA CIEeKTpa). BpemMeHHoe, creKTpalibHOe, BEKTOPHOE mpeacTaBieHus npu m<<l. 20.
TonanbHast ¢aszoBass Moxyasiuus (OCHOBHBIE MApaMETpPhl: WHAEKC, JIeBHAIMSA, IIUPUHA CIIEKTPA).
BpemenHoe ,crnekTpasibHOE M BEKTOpHOE mpenacrasieHus npu m<<l. 21. CmemaHHas MOAYISIUSA
(ammumutynHass W ymioBasi). BpemenHoe, criekTpalibHOE€ W BEKTOpHOe mnpezacTtaBieHus. 22. I[lonsarue
¢busnueckoil orubaromieil, MIHOBEHHOM 4YacTOThl M TOJHON (a3pl Y3KOMOJOCHOTO Ipoliecca.
[IpencraBieHyne y3KOMOJIOCHOTO TMpoliecca B KOMIUIEKCHOM mockocTu. IloHATHE KOMILJIEKCHOM
orubaromieid. 23. Ouenka ¢uznueckoil orudaromieil, MTHOBEHHOW YacTOTHI U MOJHOM (a3bl ¢ MOMOIIBIO
npeoOpazoBanuii ['unsbepra. 24. AHATUTUYECKUN CHTHAI M €r0 CBOWCTBA BO BPEMEHHON M YaCTOTHOU
oOmacTu (aHATUTHYECKHM CUTHAI — KOMILJIEKCHAs MOJEIh Y3KOMOJOCHOTO CHUTHala, ONpeAesicHHas ¢
MOMOIIBIO TIpeoOpazoBanuii ['mib0epra). 25. AHanu3 n30UpareIbHBIX Ienel (aMILTUTYTHO-4aCTOTHAS U
UMITYJIbCHAS XapaKTEPUCTUKU U30MpATENbHBIX Lernei). 26. Hu3KkouacTOTHBIN SKBUBAJIEHT U30MpaTEbHBIX
nenei (MOrpenrHOCTh NPUOMMIKEHHS, aMIUTUTYIHO-9aCTOTHAsE M HMMITYIbCHAs XapaKTePUCTUKH), 27.
CpaBHUTENbHBIN aHamU3 W30MpaTeNbHONM IIeMM W €ro HHU3KOYACTOTHOTO OJKBUBAJeHTa (CPaBHHUTH
aAMIUTUTYIHO-9aCTOTHBIE XapaKTePUCTUKU, UMITYJIbCHBIC XapaKTEPUCTHKHU U MepeaaTounbie GyHKIUn). 28.
[TpubnkeHHBIN BpeMEHHOM METO/ aHaIH3a (MEeTOl OTHOAIONIeH ) MPOXOKIECHHUS Y3KOIIOJIOCHOTO CUTHAIA
yepe3 wu3ouparenbHyro 1enb. 29. [IpubmmkeHHBI omeparopHBIM METOJ aHajdu3a MPOXOXKICHUS
y3KOMOJIOCHOTO ~ CUTHanma  yepe3  um3buparensHyro  uenb. 30.  KoppensuuoHHbI — aHamu3
JETEPMUHUPOBAHHBIX CUTHAJIOB (ABTOKOPPENSALUOHHAS (YHKIMSA, DHEPreTUYECKUNM CHEKTp H UX
cBoiictBa). 31. KoppensaunoHHbll aHAMU3 JAETEPMUHUPOBAHHBIX CUTHAJIOB (B3aWMHas KOpPPEISLMOHHAS
(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
s obGecnieuenus nporecca oOyyeHHUs U peHIeHMs 3aad OOyueHUsl MCIIONIBb3YIOTCS CIEAYIOLINe
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 JluckpeTHas o6paboTka cUrHAJIOB U nudpoBas
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. lonmoiHATEIbHAS JIUTEPATYypa

1. Backakop C.HM. Pagmorexuumueckue nend W curhaigel. M.: Beicmr. mkona, 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, cucteMbl: 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.
(manuuue B oudamoreke TYCYP - 32 3k3.)

4.3. O0s13aTe/ibHbIE Y4eOHO-MeTOAMYeCKHre MoCo0ust

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, cBOGOTHBIIA.

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

3. Pamuorexnmueckue nenu M curHaibl. JluckperHas o0paboTka CcUTHaNOB U IudpoBas
¢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 curHainel. Yacte 1: JlaboparopHblii NpakTUKyM IO KypcCy
«PagrorexHuveckue 1eny U curHajiably. Teopus curHaioB. / Kaparaesa H. A., boromosnosr C. U. - 2013.
36 c. [DnexTponHbIii pecypc] - Pexxum nocryma: https://edu.tusur.ru/publications/3417, cBoOOIHEIH.

5. Pamuorexnmueckue nenu u curHanbl. Yacte 2: JlaGopaTopHBIH NPaKTUKYM IO KypCy
«Pannorexunueckue Lenu W cUrHaiabl». Hemuneiinsle menu. / boromonos C. U., Kamuuckuit B. JI. -
2013. 29 c. [DnexTponHHbIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3418, cBo6oAHBII.

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.

MeToauyeckue yKazaHus MO MPAKTHYECKHM 3aHSATHUSIM U CaAMOCTOSITeJIbHOI padoTe, HEOOXOIUMOM
JUTSL YCTICTITHOTO W3YYCHHSI TEOPETHYECKOTO MaTephalia, BBIOJHECHUS PACUCTHO-TpaQUUSCKUX 3aJlaHuH,
IPUBEJCHBI B yuyeOHO-MeToauuecKkux mocodusx (cMm. myHKT 12.3.1. [1,2]) u yueOHbIX mocobusax (cM.
nyHkt 12.1. [1]):

Kaparaesa H.A. PagmorexHuueckue Ienmd W CHUTHAIBI. TeopHsi CHTHAJOB W JMHEWHBIE menu llpakTudeckue
npunoxenns 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.

4.4. Pecypcwol cetu UnTepHeT

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHbIE U MIOUCKOBbIE CHCTEMbI
1. KommbroTepHslii J1abopaTOpHBIN MPaKTUKYM MO Kypcy "PaguorexHuyeckue 1enu U CUrHasisl"
— M.: BHTHUIL, 2008. - Ne50200800874 (CsunperensctBo Ne 10434 00 oTpacneBoil perucrpanuu
pa3zpabotku B «OtpacieBoM (poHe anroputMoB U mporpammy» ot 25.04.2008 Mocksa) Pexxum nocryma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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