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VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hampasnenue noarorosku (cnernuaibHocTh): 11.03.01 Pagnorexnnka

Hampasnennocts (mpoduins): Pagmorexunudeckue cpeacTsa nepeaadyu, npuemMa u 00padoTku CUTHAJIOB
®opma 00yueHus: OUHast

@®akynbrer: PT®, Pagnorexunuveckuii paxky/abrer

Kadenpa: P3U, Kadeapa paanodieKTpoHHKH U 3a1IUTHI HHpOpManuu

Kypc: 2

Cemectp: 3,4

VYuebnsiii man Habopa 2015 roga

Pacnipenenenne paboyero BpemeHu

Ne Bunbl yueOHOI nesTenbHOCTH 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 poekT / KypcoBasi paboTa)
5  Bcero aynutopHbIX 3aHATUI 40 92 132 4acoB

6 U3 Hux B MHTEpaKTHBHOH (popme 10 17 27 4acoB
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 cTaHaapra Beicmiero ooOpasoanus (PI'OC BO) mno HampaBlIeHHIO TMOATOTOBKH
(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
HaIpaBJIeHUs TOJTOTOBKHU (CHEIUATBLHOCTH).

Jexan PT® K. 1O. ITonoBa
3aBeqyromInid BEITyCKAOIIEH Kad.
P31 A. C. 3agopun
DKCHEPTHI:
Houent xad. TOP C. U. boromornos
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Heau qUCHUNIHHBI

M3Y4YCHHE OOIIMX MPHUHIIMIIOB OMUCAHUS PAAMOTEXHHUYECKUX CHUTHAJIOB M Ienel; (hopMHpOBaHUE
[[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 MPUHITUTIOB pabOThl OCHOBHBIX (DYHKITMOHAIBHBIX Y3JIOB PaIHOAIapaTyphl.

B pesynbrare u3ydeHHs] HACTOSIIEH AMCIMIUIMHBI Y CTYJACHTOB JOJDKHBI C(HOPMHUPOBATHCS 3HAHMS,
YMEHUSI ¥ HABBIKH, MO3BOJIAIONINE MPOBOAUTH CAMOCTOATENbHBIA aHAJIU3 MPOLIECCOB Mepe/iadun, NpuemMa u
00pabOTKH CUTHAJIOB, MPOUCXOIAIINX B CUCTeMax CBs3U. [IpnoOpeTeHHbIE CTyNeHTaMH 3HAHHUS W HaBBIKH
HEO0OXOMUMBI KaK JiIsl TPAMOTHOM AIKCIUTyaTalliy CYIIECTBYIOMIEH ammaparypbl, Tak U Jid pa3paboTKu U
MIPOCKTUPOBAHUS TEepPCHeKTUBHOW. CTYIEHTHI TaK)Ke JOJDKHBI IMONTYYUTh 3HAHHUS, WMEIOUIUE 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
CUTHAJIOB, METOJIOB aHAJIN3a PAJUOTEXHUYECKUX LETei: aHAIOTOBbIX, JUCKPETHBIX U LU(poBbIX. M3yueHue
IUCLUUIUIMHBL  «PaguoTeXHUYecKne LEeNd U CHUTHaJbD CIOCOOCTBYeT (OPMUPOBAHHIO Y CTYICHTOB
OOIIEKYIBTYPHBIX U PO(ecCHOHATBHBIX KOMIETeHINI cooTBeTcTBYIommX OITOIL.

2. Mecro aucuuniaunsl B cTpykrype OIHOII

Hucnunnuna «Paguorexunueckue nenu u curHainsl» (b1.b.17) otHocutcs k Onoky 1 (6a3zoBas
4acTh).

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

[TocrneayromuMu JUCHUILUIMHAMYU SBJISAIOTCA: MeTponorus U paguousmepenusi, OOmias Teopus
panuocBsiz, (OCHOBBI CTaTUCTUYECKOM paauoTeXHUKH, OCHOBBI TEJNEBUJICHUS W BHUIACOTEXHUKA,
PannoaBromaruka, Pamumorexnuueckue cuctembl, CTaructudeckass TEOPHS PAAMOTEXHUYECKUX CHUCTEM,
YcrpolicTBa reHepupoBaHusS U (HOPMHPOBAHUS CUTHAJIOB, YCTPOMCTBA mMpuemMa U 0OpabOTKH CHUTHAJIOB,
[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 MPOO0JIeM, BO3HUKAIOUINX B
xozie TpoeCcCHOHATLHON JeSTeNIbHOCTH, MPUBIEKATh IS HMX pELIEeHUs COOTBETCTBYIOIIMH (pu3mKO-
MaTreMaTu4ecKHii anmapar;

— JIK-6 roTOBHOCTHIO BBINOJHATH pacyeT M IMPOECKTUPOBAHHE JeTajei, y3JI0B M YCTPOWCTB
PaMOTEXHUYECKUX CUCTEM B COOTBETCTBHM C TEXHHUYECKHM 3aJlaHUEM C HCIOJIb30BAaHUEM CPEICTB
aBTOMaTHU3alluy MPOEKTUPOBAHMS;

B pe3ynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HATh €CTECTBEHHOHAYYHYIO CYIIHOCTH MpoOieM nepenayr u oOpaboTKH CUTHAIOB B 00nacTu
palMOTeXHUKH; (HU3UKO-MaTeMaTUYeCKHil ammapar, MpUBJICKaeMblil JUIs pelieHus: npobieM mnepeaayu u
00pabOTKH pPaJUOTEXHUYECKUX CHUTHAJIOB; aJITOPUTMBbl pacyeTa M IMPOEKTHUPOBAHUS JAeTajeil, y3J0B U
YCTPOMCTB paAMOTEXHUYECKUX CHCTEM B COOTBETCTBUU C TEXHUYECKUM 3aJaHUEM; METOTUKU
MPOEKTUPOBAHUS PAJAUOTEXHUUYECKUX YCTPOMCTB M CHUCTEM C HCIOJIB30BAaHHUEM CPEACTB aBTOMAaTH3aLUU
MIPOEKTUPOBAHUS

— yYMeThb  BBIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpOOJeM, BO3HHMKAIOMIMX B XOJ€
npodeccuoHaNbHON NeATENbHOCTH;  NpUBJIEKaTh JUIsl pelIeHHus MpobieM nepenadyd v o0paboTKu
PalMOTEXHUYECKUX CUTHAJIOB COOTBETCTBYIOIINH (PU3HKO-MaTeMaTHUECKUI anmapar; MPOBOIUTH PacUEThI
U TPOEKTUPOBAaHUE JeTajeil, y3J0B U YCTPOMCTB pagUOTEXHUYECKUX CHCTEM B COOTBETCTBHUH C
TEXHUYECKMM 33JlaHuEeM;  MCIIOJIb30BaTh CPEJCTBA aBTOMATHU3AallMM TNPOEKTUPOBAHMS ISl pacyera H
IIPOEKTHUPOBAHUS JI€TaNEH, Y3J10B U YCTPOUCTB PaJMOTEXHUUECKUX CUCTEM

— BJAaJeTh HaBbIKAMH BBIBJICHUS CYIIHOCTH MpoOjeM mepenadyd U oOpaOOTKH CHUTHAJIOB,
OIBITOM TIPUBJICYCHUS (PU3UKO-MATEMAaTHYECKOTO anmapara Jjsl pereHus mpoodiaeM nepenaun 1 00paboTku
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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 TUCHUILIMHBI M BU/IbI YUeOHOH 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

AynutopHbIe 3aHATHUS (BCETO) 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
BrimonmHeHne KypcoBoro mpoekTa (padoTh) 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
OO6miast Tpy10eMKOCTh 4 252 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

Hazpanus pa3aciioB JUCHUIIIINHBI

JlaboparopHbie paboTHI
CamocrosTenbpHas padboTa
KypcoBas pabora

Jlexuun
[IpakTuyeckue 3aHATUS
(6e3 sk3amena) Beero wacos
KoMneTeHIuun GopmMupyembie

3 cemecTp
1 BBenenue 2 0 0 1 0 3 OIIK-2, TIK-
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2 MaremaTu4ecKkoe OIMCaHue 8 6 12 22 0 48  OIIK-2, IIK-
AQHAJIOTOBBIX CHTHAJIOB 6
3 MareMaTu4ecKoe OIUCaHHUE 6 6 0 9 0 21 OIIK-2, IIK-
JTUCKPETHBIX CUTHAJIOB 6
Hroro 3a cemectp 16 12 12 32 0 72
4 cemectp
4 OcHoBBI MG POBOH (HUITBTPAITTH 7 6 4 5 10 22 OIIK-2, TIK-
6
5 MareMaTH4yeCcKoe OIUCaHHue 8 6 4 5 23 | OIIK-2, IIK-
PaAMOCUTHAIIOB C PA3TUYHBIMU 6
BHJIaMH MOIYJISIIHI
6 MaremaTHuyecKoe OIHUCaHHUE 14 10 0 4 28 OIIK-2, IIK-
HEJIMHEHHBIX LIENEeH U METOABI UX 6
aHam3a
7 KoppensairoHHbIN aHAIU3 U 3 4 16 38 61 OIIK-2, [1K-
onTUMabHas QUIBTPALIHS 6
8 3akioucHue 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)
ConeprxkaHue pa3ienaoB TUCIUILIHH (TI0 JEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuna 5.2 - ConepskaHue pa3ienoB AUCIUTUINH (10 JICKIHSIM)
()
o)
=
()
v 2
: =
Z )
Hassamms pasienos Copeprkanue pa3aenoB TUCIUTITAHBI IO § S
JEKIUAM g =
2 5
= 5
Sy =
(&)
=}
2
2
3 cemecTp
1 Beenenune Brenenne. Knaccudukamnus CUTHAJIOB U 2 OIIK-2,
OTHCAaHKUE CUCTEM Iepeiaun I1K-6
uHpopmaruu: Kinaccuduxanus curaanos
¥ OCHOBHBIE onpeneneHus. Ou3ndeckue
XapaKTEePUCTUKU cuTHaAI0B. O000ImeHHas
CTPYKTypHasi CXeMa CUCTEMBI Mepelaun
nHpopMaruu. OCHOBHBIC 33J1a41 U
Ha3zHadeHue Kypca PTIuC
Hrtoro 2
2 MareMaTH4eCKO€E OIMCAaHUE CnexTpanbHbIi aHAN3 1 OIIK-2,
aQHAJIOTOBBIX CHTHAJIOB JIETEPMUHUPOBAHHBIX CUTHAJIOB C I1K-6

5

CornacoeaHa Ha noprtane N2 16792




MTOMOIIBIO 0000IIEHHBIX PsAIOB Dyphe:
Mogenu CUTHAJIOB U CIIOCOOBI UX
MaTeMaTH4eCcKOTO OMUCaHUS.
O606mennsIit psg @ypoe. [lorpemnocts
0000IICHHOTO MPEeCTaBICHUS.
Hepasenctso beccens. PaBeHcTBO
[TapceBans. [lonarue crnekrpa.
KomruiekcHslii psg @ypwe u ero
MPUMEHEHHUE JJI1 TApMOHUYECKOTO
aHanM3a

[Ipumenenue psanoB Oypre u 3
npeodpaszoBanuil ypbe 1t
CIEKTPAJIbHOTO aHaJ3a CUTHAJIOB:
[lepuonnueckre U HENEPUOIUUECKUE
CUTHAJIBI U UX CIEeKTPhl. CIEeKTPHI
HEKOTOPBIX HEMEPUOJUYECKUX CUT-HAJIOB
U UX CBOICTBa. [ paHUIIbI IPUMEHUMOCTHU
U UX paclupeHHe ¢ IOMOILBIO JIeNbTa -
¢byukuuii. Criek-TpaibHasi IIIOTHOCTh
MEPUOANYECKOTO CUTHAJIA

[Tpumenenue npeobpazoBanuii dypobe u 2
Jlannaca amst onucanus TpaHcPopMarHii
curnainos (Teopemsl 0 cekTpax):
O606menue mpeodpazoBanuii Dypoe -
npeoOpa3oBanus Jlamnaca. M3yuenue
(GYHKIMOHATBHON CBSA3U MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
00JIaCTH U CO-OTBETCTBYIOIUMH UM
npeoOpa3oBaHUSIMHU CIIEKTPOB B
4acTOTHOM o0nacTu

MeTtosb! aHaM3a MPOXOKIACHUS 2
CUTHAJIOB Y€pe3 JIMHEHHBIE
ANeKTpUYecKue nenu: Merox

T depeHInaIbHbIX YpaBHEHUH.
CrniekTpanabHbIi METO/ aHAIH3A.
OneparopHblii METOJ aHAIN3A.
BpeMeHHbIe METOIbI aHAJIN3A.
B3auMocBsI3b pa3IMUHBIX METOIOB
aHaau3a. YCIOBHS HEMCKAaKEHHOU
Iepejauyu CUTHAJIOB

Hroro
3 Maremarn4ecKkoe ON1ucaHue MareMaTnuecKkoe ONMCaHUE CUTHAJIOB € 2 OIIK-2,
JIMCKPETHBIX CUTHAJIOB OTPaHWYEHHBIM CHEKTPOM. Teopema [1K-6

Korensnukosa: [IpencraBienue
cooOrmieHuit Beioopkamu. [uckperusa-
U] CUTHAJIOB C OIPaHUYEHHBIM
criektpoM. Teopema KorenbHuKOBA.
BpemenHoe u criekTpasibHOe
IPEACTaBICHUS AUCKPETU3UPOBAHHBIX
curHanos. CBs3b cO CIICKTpPAJIbHBIM
aHaJIM30M. AHAJIOTOBBIE, IUCKPETHBIE,

6
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1M (POBbIE CUTHAIBI U CBSI3b MEXK/y HUMU

JuckpetHsle npeobpazoBanus Oypbe 2
(ITd) u ux cpoiictra: [Ipsmoe u
o0paTHOe IUCKPETHBIE TPeoOpa3oBaHuUs
®dypre ([AI1D). Boccranopnenue
aHaJIOTOBOT'O CUTHAJIA IO

ko3 dunuentam JI1D. Croiictra JII1D.
brictpeie npeobpazoBanus @ypre (BIID)

Huckpernbie npeoOpazoBanus Jlamaca 2
(AILJI) u z-mpeobpazoBanus: JucKkpeTHOE
npeodpasoBanue Jlamnaca (ATLT).
[Ipssimoe u oOparHOe Z - mpeoOpa3oBaHUsI.
CgoiicTBa Z — mpeobpa3oBaHuii.
AJITOpUTMBI TUCKPETHOU CBEPTKHU

Hroro 6
Hroro 3a cemecTp 16
4 cemectp
4 OcHoBbl 1U(poBOIi punsTpanuu Beenenue B ndpoByto GpuisTpaiuio: 3 OIIK-2,
AHANOTOBBIE, TUCKPETHBIE U TU(PPOBBIC I1K-6

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

TpaHcBepcaabHbIE U PEKYPCUBHBIE 2
uugposble GUIbTPHL: PekypcuBHbIE U
TpaHCBepcajbHble HU(POBbIE (DUIBTPHI.
AwmmmutygHo—4actoTHble (AUX) u
dazouactorHbie (OPUX) XapaKTepUCTUKU
U MX CBOMCTBa. PacueT MMMYIbCHBIX
XapaKTePUCTHK

Mertoasl cuHTE3a HUPPOBBIX (PUIBTPOB 2
(I®): Cunres LD meTonom
0000111eHHOT0 OUIMHENWHOTO Z-
npeoOpazoBanus. Cuntes LI meromom
MHBapUaHTHO-CTU UMITYJIbCHOM

xapakrepuctuku (MNX)

Htoro
5 MareMaTu4ueckoe onrcaHmue Pannocurnansl ¢ aMIITUTYTHON U 2 OIIK-2,
PaZOCUTHAIIOB C Pa3TUYHBIMU AMIUTUTYIHO-UMITYILCHON MOIYISIIASMU: I1K-6
BUJAMHU MOIYJISALIUA OcHOBHBIE CBOHCTBA 1 0COOEHHOCTH

aHaJIN3a PaJUOCUT-HAJIOB.
CnekTpaibHOE, BpEMEHHOE M BEKTOPHOE
MpEA-CTABJICHUS aMIUTUTYIHO-
MOAYJIUPOBAHHBIX PAIMOCUTHAJIOB IIPU
TOHAJIBHOW U CJIOKHON MOIYJISALIUU.
AMIUTATYTHO-UMITYIIbCHO-
MOAYJIUPOBAHHBIE CUTHAJIBI U UX CIEKTPHI

Pannocurnansl ¢ yrimoBoit u 2
KBaJPaTypHON MOILYJISALUSMH.
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[[InpokomonocHbIe (IITyMOIOI00HBIC)
curHaibsl: OcOOEHHOCTH aHaIu3a
PaIOCUTHAJIOB C YITIOBOM MOIYTISIIACH.
CrieKTpbl CUTHAJIOB IIPU TOHAJIBHOW U
CH0XHON Moynsiiiuu. CIIeKTphl CUTHAJIOB
CO CMEIIAHHOW aMIUIUTYAHOW U YIIIOBOM
MonysuusiMu. KBagparypHast MOTysIus

AHaJIU3 TPOXOXKICHUS PAAHUOCUTHAIIOB 2
yepe3 uzbuparenbHbie 1enu. Husko-
YaCTOTHBIN SKBUBAJICHT N30MPATEIbHOMN
ey U ero xapakrepuctuku: [lonstue
HHM3KOYaCTOTHOI'O SKBHUBAJICHTA
n3buparenbHoOl 1enu. Ero yactoTHbie 1
BPEMEHHBIE XapaKTEPUCTUKHU.
[TpuOnMKEHHBIN ONepaTOPHBIA METO/I.
Meron orubaromieii. JInneiinsie
MCKAKEHUS aMIUTUTYIHO-
MOJIYJUPOBAHHBIX CUTHAJIOB U CUTHAJIOB
C YIJIOBOUM MOIy/IsiUEN IpU
MIPOXOXKICHUH Yepe3 u30upareabHbIe
LEITH

KBanparypHoe npencrapineHue 2
Y3KOMOJIOCHBIX CUTHAJIOB.
AHaTUTHUYECKHI CUTHAI U er0 ONMCaHKe
C TIOMOIIBIO NTpeoOpa3oBanuii [ mpbepra:
[IpencraBnenue pauoOCUTHATIOB B BHJIE
Y3KOMOJIOCHOTO Tporiecca. Orubdaromasi,
yacToTa U (ha3a y3KOMOJIOCHOTO CUTHAIA.
KBagparypHoe npencrasiieHne
Y3KOTIOJIOCHBIX CUTHANOB. [IpumMeHenHue
npeoOpa3zoBanuii [ unp0epra 1j1s OLIEHKU
orubaroreii, 4acToTsl u (pa3pl CUTHATIA.
AHaAIUTUYECKUN CUTHAI U €r0 CBOMCTBA

Hroro
6 MaremaTnueckoe onrcaHue OcHOBHBIE METO/IbI pacyeTa CeKTpa ToKa 2 OIIK-2,
HEJIMHENHBIX LENed U METOIbI UX Ha BBIXOJI€ HEJTMHEHHOM 3IIEKTPUYECKOMN I1K-6
aHanusa uenu: [lpuHuunuanbHbIe OTIINYUS MEXKIY

JIMHEHUHBIMU U HEJIMHEVHBIMU LETIAMU
AnmpokcuManus BoJIbTaMIIepHBIX
XapakrepucTuk. IIpumenenne
ITOJITHOMUHAJILHON M KyCOYHO-JTMHEHHOMN
anIpoKCUMAIUH, a TAKXKE METOAA OT-
CYETHBIX TOYEK JJIs CIIEKTPAIBHOTO
aHanm3a KoieOaHui B HETMHEWHBIX LIETsAX

Henunelinbie pe30HAHCHBIE YCWINTEIN U 3
npeoOpa3oBareny yacToTel: Henuueitnoe
YCUJIEHHE U 00J1aCTH €ro NPUMEHEHHS.
Pe-30HaHCHBIE YCUIIUTENN U YMHOXKUTEIN
4acTOThL. BpeMeHHOE U CIIEKTpaIbHOE
[IPEICTABIICHNS HAIIPS)KE-HUN U TOKOB B
HEJIMHEWHOM PE30HAaHCHOM YCUIIMTEIE

8
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MoaynsaTopsl aMIUIUTYIHBIE, YITIOBBIE U 3
KBa/IpaTypHble: AMIUIMTY/IHAs U YIJIOBas
Moymsiiiu. CriocoObl OCyIeCTBICHUS.
WX 1OCTOMHCTBA U HEJOCTATKHU.
BpeMeHHOe u criekTpanbHOe
IIPEJCTaBICHNS HAIPSDKEHUIN U TOKOB.
[IpuHUMIIBI peann3anuu KBapaTypHOU
MonyJsituu. BexktopHbie auarpaMMebl

JleTeKTUpOBaHUE CUTHAJIOB C 3
aMILIUTYIHOM, YINIOBOM U KBaJpaTypHOU
MOIYIAIMAMU: [leTekTupoBanue
aMILIUTYIHO-MOAYJIUPOBAHHBIX KOJIE-
OaHuii B HeTMHEHHBIX Lenax. JIMHeHHbIH,
KBaIPaTU4YHBIA U CUHXPOHHBIN
JeTeKTOpHl. JleTekTupoBaHue KosebaHui
C YIJIOBOM M KBaJpaTypHOU MOAYISLUAMHU

ABTOTEHEPATOPBI TAPMOHUYECKUX 3
kosiebanuii: OnpeaeneHue
aBTOKOJIe0arenbHOM cucteMbl. O000IIeH-
Has cxeMa aBToreHeparopa. MexaHusm
BO3HUKHOBEHUS U YCTAHOBIICHUS
koyiebaHuii B aBToreneparope. Judde-
PEHIIMAIBHOE YPaBHCHHE
aBTOTEHEPATOpa, YCIOBHE
camoB030yxaeHus. CTannoHapHbIH
PEKUM aBTOreHeparopa, 6ananc a3 u
OanmaHCc aMITUTY. MSTKUIM U KEeCTKUN
PEXHUMBI caMOBO30Yk1eHUN. CXeMbl
aBTorereparopoB. RC-reneparopsl
CUHYCOUIANIbHBIX KoJeOaHui

Hroro 14
7 KoppensainoHHbIN aHaIu3 U KoppensunonHslil aHaIN3 2 OIIK-2,
ONTUMAaJbHas QUIBTpALIUS J€TEPMUHUPOBAHHBIX CUTHAJIOB: [1K-6

ABTOKOppEJSLMOHHASA U B3aUMHO-
KOppEesUOHHAS (PYHKIIUU CUTHAJIOB.
[TpeobpazoBanue Oypoe 11t
KOpPPEISALUOHHBIX (PYHKIUH.
OHEepreTu4ecKuil CeKTp.
Koppensunonsubie GyHKIINNA THIOBBIX
pPalMOTEXHUYECKUX CUTHAJIOB

OnTumanbHas TUHEHHAs GUIbTpanus: 1
[IprHIMITBI ONTUMAJIEHOW JIMHEMHOMN
bunpTpanmu curHaga Ha GoHE TTOMEX.
[Tepenarounast GyHKIUS ¥ UMITYJIbCHAS
XapaKTEPUCTHKA COTIIACOBAHHOTO

¢bunbTpa

Uroro 3
Hroro 3a cemectp 32
Hroro 48
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5.3. Pa3zpesbl AMCHUILIMHBI U MEKIMCHUIIMHAPHBbIE CBSAI3U € 00ecneYuBAKIIMMU (MPeAbIAYIMMHU) U
obecneynBaeMbIMH (MOCJIEYIOMUMH) TUCHUTINHAMU
Paznmensl MUCHUIIIMHBI U MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTEUHBAOIIMMHU (TPEABIAYIIIIME) U
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHM TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Paznens! AUCHUIUIMHBL M MEXKIUCIMITIMHAPHBIE CBA3U

Ne paznenoB gJaHHOM IUCHUIUIMHBL, 17151 KOTOPBIX HEOOXO0IUMO
HayMeHOBaHHE TUCIUILIMH u3ydyeHue 00ecIeunBaOIINX U 00eCIIeUNBAEMBIX AUCIIUILIINH
1 2 3 4 5 6 7 8
[IpenmecTByromume TUCHUTLITAHBI
1 Uadopmaruka + + + + + +
2 MareMaTn4eckuii aHaJIn3 + + + + + + + +
3 dusuka + + + + + + + +
[Tocnenyromume TMCUUATUIAHBI
1 Metposnorus u + + + + + +
paarou3MepeHUs
2 OOm1ast Teopus PauOCBS3H + + + + + +
3 OCHOBBI CTaTUCTHUYECKOU + + + + + + + +
paIuOTEXHUKU
4 OCHOBBI TEJIEBUIECHUS U + + + + + + + +
BUJICOTEXHUKA
5 PapnoaBToMaruka + + +
6 PagnorexHn4yecKue CUCTEMBI + + + + + + + +
TaTUCTHYECKasl TEOPUS
7C cTiaec cop + + + + + + + +
PaTUOTEXHUYECKUX CUCTEM
8 YcrpoiicTBa reHepuUpOBaHUs U + + + +
(dhopMHUpOBaHUS CUTHAJIOB
TPOMCTBA MpueMa 1
9 YerpoiicTea npreMa + + + + + + + +
00paboTKH CUTHAJIOB
10 udposas o6padboTka + + +
CUTHAJIOB
11 DnexrponpeobpazoBaresibHbIE
YCTPOWCTBA PagUO3IEKTPOHHBIX + + + + + + + +
CUCTEM

5.4. CooTBeTCTBHE KOMIETEHIN A, POPMUPYEMBIX MPH U3YUYEHUHU AUCHHUIIMHBI, 1 BUI0B 3aHATHH
CooTBeTCcTBHE KOMIICTCHIIMHA, (OPMUPYEMBIX TPH HW3YUYCHUW JUCIUIUIMHBI, W BHJIOB 3aHATHI
MpeJICTaBIeHo B Tabmuie 5.4

10
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Tabnuna 5.4 — CooTBeTCTBHE KOMIIETEHIIMK M BUJIOB 3aHATHUH, HOPMHUPYEMBIX MPU U3YUYEHUH TUCIUTUTUHBI

Bune! zagstuil
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o 1) e Q R
) = o 15} o g
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£ 2 : :
T @)
ia]
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]
=
XK
S
=
Q
S
=
[a]
@]
[¥a)
=
Q
o,
=
g
=
OIIK-2 + + + + + KonTponbHas pabora,
JloMaiiiHee 3aanue,
Koncnekr
CaMOITIO/ITOTOBKH,
3amura otdyera, OTYET
1o J1abopaTopHOH
pabote, 3amuTa
KYPCOBBIX TIPOEKTOB
(pabor), Pacuernas
pabora, OtueT o
KypcoBoii pabote, Tect
[1K-6 + + + + + Kontponbshas pabora,
JlomariHee 3agaHue,
Koucnekr
CaMOTIOITOTOBKH,
3ammura otyera, OTUeT
110 JTabopaToOpHOH
pabote, 3ammura
KYPCOBBIX ITPOCKTOB
(pabor), Pacuetnas
pabora, OtueT o
KypcoBoii pabote, Tect
11
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6. UnTepakTBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUs
TexHONOrMM MHTEPAaKTUBHOrO OOyudeHUs MpHU pa3HbIX (QopMax 3aHATHH B yacax NpPUBEICHBI B
tabnure 6.1
Tabnuna 6.1 — TexHOIOruM UHTEPAKTUBHOTO 00yUEHUS MPHU pa3HbIX (popmMax 3aHATUH B Yacax

NHuTtepakr
NutepakTuBHbBIE HNuTepakTuBHBIE
MeTtoapl UBHBIE Bcero
NPAaKTUYECKHE 3aHATHS | JIa0OPATOPHBIE 3aHATHUS
TEKIIUU
3 cemecTtp
[IpesenTanmu ¢ 3 3 4 10
UCTIOJIb30BaHHEM
CIIaliI0B ¢ 00CYKIEHUEM
Hroro 3a cemectp: 3 3 4 10
4 cemecTp
IIpesenranuu ¢ 5 5 7 17
UCIOJIb30BaHUEM
CIIaliI0B C 00CYKIEHUEM
Hroro 3a cemectp: 5 5 7 17
Hroro 8 8 11 27
7. JlabopaTopHble padoThI
HaumenoBanue naboparopHbIx paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7. 1 — HaumeHoBaHue 1a00paTOpHBIX padboT
Q
¥a)
=
]
£ 2
= S|
2 =
g o
2 o
Hazpanus pa3nenos HaumeHnoBanue mabopaTopHbIX paboT Q ’2
=4 S
& =
= ]
Ey =
@]
E
g
~
3 cemecTp
2 MaremaTu4eckoe ONrcaHue [TpakTHKa anmaparypHOTo aHaIH3a 4 OIIK-2,
AQHAJIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHOW M YaCTOTHOM [1K-6
obmactsax
HccenenoBanne CIEKTPOB YIPaBISIOIIUX 4
CUTHAJIOB
[TpoxokaeHre yIpaBIsSIONINX CUTHAIOB 4
yepes JTUHEHHbIE TIeTTH
Uroro 12
Hroro 3a cemectp 12
4 cemecTp
4 OcHoBbI MG POBOH (pHUIBTpaITuu WccnenoBanne 4acTOTHBIX M BPEMEHHBIX 4 OIIK-2,
XapaKTePUCTHK TUCKPETHBIX CUTHAIOB [TK-6
Utoro 4
12
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5 MareMaTHuyecKoe OIMUCaHue

AMITTUTYTHO-MOIYTHPOBAHHBIE CUTHAJIBI

OIIK-2,

PaAMOCUTHAIIOB C PA3TUYHBIMU Vitoro ITK-6
BUJIaMU MOAYJISLIUN
7 KoppensaLiMOHHBIN aHaIu3 U HccnenoBanre HEMMHEUHOTO YCUIIUTENA 4 OIIK-2,
onTUMajbHas GUIBTpALUS U YMHOKHUTEJIS YaCTOThI I1K-6
AMITTUTYTHBIA MOTYJISITOP
HccenenoBanue 1eTeKTUPOBAHUS
aMIUTUTYAHO-MOAYJIMPOBAHHBIX
KoJIe0aHMi
LC-aBroreneparop CHHYCOHMIAJIbHBIX 4
KoJIe0aHMit
Utoro 16
Hroro 3a cemectp 24
Hroro 36

8. IIpakTHyeckue 3aHATUSA (CEMUHAPDHI)

HanmeHoBaHMe MPaKTUYECKUX 3aHATUH (CEMUHApOB) MpHUBEAEHO B Tadmuue 8.1.
Tabnuua 8. 1 — HaumeHoBaHUE NPAaKTUYECKUX 3aHIATHI (CEMUHAPOB)

Ha3zBanus pasnenos

HanmeHOoBaHME IPAKTUYECKUX 3aHATUN
(ceMHnHapoB)

3 cemecTp

1 Tpya0eMKOCTb,

koMIteTeHIuH DopMupyembie

2 MaremaTru4ueckoe OIMCaHue
AHAJIOTOBBIX CUT'HAJIOB

OnpeneHeHHe BPEMCHHBIX U
CIICKTPAJIBbHBIX XapaKTCPHUCTUK
NEpUOANICCKUX CUTHAJIOB

OHpeI[eJ'ICHI/IC CIICKTPAJIbHBIX
XAPAKTCPUCTUK HEC-TICPHOAUUCCKUX
CHUI'HAJIOB

[TpakTHueckoe NpuMeHEHHE TEOPEM O
CIeKTpax

HUroro

OIIK-2,
[1K-6

3 MareMaTu4ecKoe OIHUCaHUE
JUCKPETHBIX CUTHAJIOB

HpaKTI/II(a MMPUMCHCHUA OIICPATOPHOTO U
BPEMCHHOI'O ME€TOJ0B IJId pacucTa
MMPOXOKACHHU CUTHAJIIOB UCPE3 JIMHEHbIE
SJICKTPUYCCKUC LCITN

IIpaktuka npumenenus 11D s
CIEKTPAJILHOTO aHAIN3a

Pacuer cnekTpajbHbIX XapaKTEPUCTUK
JUCKPETHBIX CUTHAJIOB

OIIK-2,
[1K-6

13
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Hroro 6

Hroro 3a cemectp 12
4 cemectp
4 OcHoBBI MG POBOH HHUITBTPAITTH Jluckperunzanus aHaJI0rOBOTO CUTHAIA U 2 OIIK-2,
pacuer CleK-TpajibHON IUIOTHOCTH ITK-6

I[PICKpCTHOﬁ IIOCJICA0BaTCIIBHOCTHU

OnpeneneHre 4aCTOTHBIX U BPEMEHHBIX 2
XapaKTEePUCTHUK TPAHCBEPCATBbHBIX U
PEKYPCUBHBIX ITU(PPOBBIX HUIBTPOB

CunTe3 nudpoBbIX GHIETPOB METOAAMHU 2
WHBAPUAHTHOCTHU MMITYJIbCHOM
XapaKTEPUCTUKH U OMIIMHEHHBIM Z-

npeoOpa3oBaHUEM
Hroro
5 Maremarnueckoe OInrcaHue Pacuer napamMeTpoB paOCUTHAJIOB C 2 OIIK-2,
PaZMOCUTHAIIOB C Pa3IMYHBIMU pa3IMYHBIMU BUIaMU MOIYIISALIAN I1K-6
BHAAMU MOLYIALMH Pacuer HU3KOUACTOTHOTO YKBUBAJICHTA 2
n30uparenbHON LIENH U €ro
XapaKTEePUCTUK
Pacuer npoxokaeHus paaiuocursaia 2
yepes n3buparenbHyo Lelb
Hroro
6 MaremaTn4ecKkoe ON1ucaHue Pacuer ciekTpa TOKa Ha BBIXO/IE 2 OIIK-2,
HEJIMHENHEIX IIeNed U METOAEI UX HEeJIMHENHON Lien [1IK-6
aHaimsa Pacyer mapaMeTpoB HETUHEHHOTO 2
YCUJIUTENSI U YMHOKUTEIIS] YaCTOTBI
Pacuer mapamMeTpoB aMILTUTYTHOTO 2
MOJYNSTOpPA
Pacuet mapametpoB neTexkropa 2
aAMIUTUTYIHO-MOAYJIMPOBAHHBIX
KoJie0aHui
Pacuet mapameTpoB aBTOr€Heparopa 2
TapMOHUYECKUX KOoJeOaHui
Uroro 10
7 KoppensinoHHbIi aHAIN3 1 Ornpenenenne aBTOKOPPENSIINOHHBIX 1 2 OIIK-2,
onTUMaIbHas GUIBTPALUS B3aMMHO-KOPPETSIIUOHHBIX (QYHKITUI I1K-6
Pacuer cornmacoBaHHbBIX (QUIBTPOB
Hroro
Hroro 3a cemectp 26
Hroro 38

9. CamocrosiTeibHas pabdora
Bunasl camocTosTensHONH paboThI, TPYAOEMKOCTh U (OpMHUpYEMbIe KOMIIETCHIIMU TPEICTaBICHBI B
Tabmuue 9.1.

14
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Tabnmuma 9.1 - Bugsl caMocTosTenbHON pabOThl, TPYOEMKOCTh U (JOPMUpPYEMbIe KOMIIETCHLIUU

Q
i)
=
[}
) 2
= S
2 =
o)
y Z g
Bunwl camocrositensHOU = S
HaszBanus pasnenos g DopMbl KOHTPOJIS
paboThI S S
> =
= =
&= ()
ey =
(&)
=
2
~
3 cemecTp
1 Benenue [TpopaboTKa JEeKIIMOHHOTO 1 OIIK-2, KoHcnekr
Marepuaa I1K-6 CaMOIIOATOTOBKH
Hroro
2 MaremaTnueckoe IToaroroBka k 2 OIIK-2, JlomaliHee 3agaHue,
OINKMCaHHE aHAJIOTOBBIX MPAKTHYECKUM 3aHSATHIM, I1K-6 3amura otdyera, KoHCcIiekT
CHUTHAJIOB CeMHHapaM CaMOIIOATOTOBKH,
O — 2 IéOHTpOJH)Hag pabora, }
MPaKTUYECKUM 3aHATHSIM, TgeT H% /1aDOpATOPHOH
ceMUHapaM pabote, 1ect
[ToxgroroBka k 2
MPaKTUYECKUM 3aHATHSIM,
ceMUHapaM
[TpopaboTKa JEeKIIMOHHOTO 4
Marepuasna
Odopmienre 0T4eTOB 1O 12
nmabopaTopHBIM paboTam
Htoro 22
3 MaremMarudeckoe ITonroroBka k 2 OIIK-2, JloMaiiiHee 3aanue,
OTHMCAaHUE JUCKPETHBIX MPAKTHYECKUM 3aHATHIM, I1K-6 KoHcnekr
CHTHAJIOB ceMUHapaM CaMOoNoAroTOBKH, OTUeT
TToAroToBKa K 2 go KypCOBOM ga60T?[3
MPAKTHYCCKUM 3aHATHSM, actceTHai pabora, 1ecT
ceMUuHapaMm
[ToxgroroBka k 2
MPAKTHYCCKUM 3aHATHSM,
ceMUuHapaMm
[TpopaboTKa JTEKIIMOHHOTO 3
Marepuana
Htoro 9
Hroro 3a cemectp 32
4 cemecTp
4 OcHoBBI UG POBOH IToaroroBka k 3 OI1IK-2, 3ammra oT4eTa,
bubTpanuu IIPAKTUYECKUM 3aHATHM, I1K-6 KontponbHas pabota,

15
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5 MaremMaTudeckoe
ONMCAHUE PAANOCUTHAJIOB
C pa3JII/I‘IHbIMI/I BUaMU
MOAYJISIIIAN

6 MaremaTuueckoe
OIMCaHNe HeITMHEHHBIX
Ierne 1 MeToAbl X
aHajm3a

7 KoppensiLiMOHHBII
aHaJIMU3 ¥ ONTHUMAalbHAs
dubTparms

Hroro 3a cemecTp

Hroro

CEeMHHapaM

OdopmieHre 0T4eTOB 10
J1abopaTopHBIM paboTam

Hroro

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
ceMHHapam

OdopmiieHIE OTYETOB 110
naboparopHbeIM paboTam

HUroro

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
CeMHHapam

IloaroroBka k
MPAKTUYECKUM 3aHATHUSIM,
ceMHuHapam

Hroro

IloaroroBka k
MPAKTUYECKUM 3aHSATHUSIM,
CeMHHapam

Odopmienne 0T4eToB 10
nabopaTopHBIM paboTam

BrinonHenue kypcoBoro
npoekTa (paboThl)

Hroro

ITonroroBka u caaua
JK3aMeHa / 3aueTa

2
OIIK-2,
I1K-6
2
OIIK-2,
I1K-6
2
2  OIIK-2,
[1K-6
10
26
38
52
36
120

Otyet no naboparopHoi
pabote

JloMaiiiHee 3aj1aHue,
3ammuTa otyera, OTYET MO
naboparopHoii paboTte

JlomMaiiiHee 3a1anue

JloMaiiiHee 3aanue,
3aiuTa KypcoBbIX
MPOEKTOB (pador), 3amura
otuera, OTYET 1O
KypcoBo# pabote, OTuer
1o J1abopaTopHOit paboTe

DK3aMeH

9.1. TembI KypCcOBBIX IPOEKTOB (padoT)

1. Amnanorosas 06paboTKa CUTHAJIOB;
2. AmnanoroBas U TUCKpeTHast 00pab0TKa CUTHAJIOB,;
3. uckperHast 00paOoTKa CUTHAJIOB U UG poBast puiasTpanus

TpynoeMKoCTh ayIUTOPHBIX 3aHATHH W (QOpMUpyeMble KOMIETEHIIMHM B PAMKaxX BBIMOJIHEHUS

10. KypcoBasi padora (nmpoekr)

KypcoBoii paboThl (mpoekTa) npeacrasiaeHs! Tadmauie 10.1.
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Tabmuna 10. 1 — TpymoeMKocTh ayIMTOpPHBIX 3aHATUH M (opMUpyeMble KOMIETEHIIMM B paMKax

BBITIOJTHEHHSI KyPCOBOM pabOTHI (TIPOEKTA)

o
W
=
(D]
A a
= 5]
2 =

o
2 =
E o
HaunMeHoBaHHE ayTUTOPHBIX 3aHATHI Q S
g =
= =
e =
. 5
(0]
=
z
=

4 cemectp
Boinonnenue u 3amura KypcoBoi paboThl 10 OIIK-2, TIK-6
Hroro 3a cemectp 10

—  JuckperHast 00paboTKa CHTHAJIOB 1 UG poBast priasTpanus

10.1 TembI KypcoBBIX padoT
[TpumepHas TeMaTuKa KypCOBBIX pa0boT (IPOEKTOB):

—  Amnanoropas 00pabOTKa CUTHAJIOB;
—  AHanoronas u AUCKpeTHas 00paboTKa CUTHAJIOB;

11. PeliTuHroBasi cucremMa AJIA OHCHKH YCIIEBAEMOCTH CTYACHTOB

11.1. BaqsibHbIe OLEHKH 1JIS1 3JIeMEHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

. . MaxkcuManbHBII
. MakcuMalbHbIN MakcuMalbHbIN
DneMeHThl y4eOHOI 0as 3a mepuo Bcero 3a
O6amn Ha 1-yto KT ¢ Gan 3a nepuon
NeSITeIbHOCTH mexay 2KT u Ha ceMecTp
Hauyana ceMectpa  Mexnay 1KT u 2KT
KOHEI] ceMecTpa
3 cemectp
JlomalHee 3a1aHue 6 18
3amura oT4yera 9
Koncnekr 2 12
CaMOTIOITOTOBKHU
KonTponbHas padota 8 16
Otuer no naboparopHoii 3 9
pabote
Pacuernas pabora 10 18
Tect 6 6 18
Hroro makcumym 3a 24 44 32 100
nepuoj
Hapacraromum urorom 24 68 100 100
4 cemectp
JomamiHee 3aganue 4 6 16
3amura oTyeTa 12 18
Koncmekr 3 3 9
17
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CaMOTIOATOTOBKH

KonTponbhas pabota 3 3 3 9
Otyet no n1aboparopHOM 6 12 18
pabore

Hroro makcumym 3a 10 24 36 70
nepuos

OK3aMeH 30
Hapacraromum nrorom 10 34 70 100

11.2. Ilepecyer 6a/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOUKHU
[TepecueT 6aIOB B OLICHKH 32 KOHTPOJIBHBIE TOUKH IMIPE/ICTaBICH B Tabmuie 11.2.
Tabnuna 11. 2 — Ilepecuer 6aJIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

banel Ha 1aTy KOHTPOJIBHOM TOUYKHU Onenka

>90% ot MakcuMaiabHOU cyMMbI OamioB Ha nary KT 5

Ot 70% no 89% ot makcumanbHOK cymMbl OaisioB Ha fgaty KT

4
Ot 60% 10 69% OoT MakCUMaIbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% ot MakcuMasbHON cyMMBbI O6asioB Ha aaty KT

11.3. Ilepecyer cymMmMBbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOAHYI0 OLIEHKY
Ilepecuer cymMMbl 6ayIoB B TPAJUIMOHHYIO M MEXIYHApPOAHYIO OLIEHKY IPEJCTaBIECH B TabmuIe
11.3.
Tabmuua 11. 3 — Ilepecuer cymmbl 6AJIOB B TPAJIAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Wrorosas cymma 0asmios,

Onenka (I'OC) YUUTBIBAET YCIIEUIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTnuHO) (3aUTEHO) 90 - 100 A (0TAHYHO)
85-89 B (ouens xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xopor0)
70-74
65 - 69 D (ynosnerBoputeabHO)

3 (YOBIETBOPUTEIHHO) (3aU4TEHO) 60 - 64 E (mocpexcraero)
2 (HeyROBIIETBOPHTEIHHO) (HE Hwxe 60 6ammoB F (meynoBneTBopuUTENHLHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOEe U MH(OPMALMOHHOE 00ecreyeHre JUCHMIIIIMHBI

12.1. OcHoBHas1 JUTEpaTypa
1. PagumorexHudeckue nenu u curHaibl. Yacte 1 Teopusi CUTHANIOB M JHHEHHBIE LenH: Y4eOHOe
nmocoome / Kaparaeea H. A. - 2012. 261 c. [OnexrpoHnsii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/2798, nara oopamenus: 07.03.2017.
2. Pammorexnudueckue 1nenu U curHaibl. Yacte 2 J[uckpeTHas oOpabOTKa CUTHAIOB W HU(poBas
¢unpTpanus: YuyeOHoe mocobue / Kaparaesa H. A. - 2012. 257 c. [DnektpoHHbIi pecype] - Pexum
nocryna: https://edu.tusur.ru/publications/2799, nara o6pamenus: 07.03.2017.

12.2. lomosiHuTe/IbHAS JIUTEPATYypa
1. bBackakoB C.W. PaguorexHuueckue nenu U curaaibl. M.: Beicir. mkona, 2003.-462¢. (Hanuaue
B oubmmoteke TYCVYP - 69 5k3.)
2. Tonoposckmii U.C. PamuorexHuueckre IENU W CUTHAIBL: ydeOHOE TocoOue Uit By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udmuoreke TYCVYP - 3 9k3.)

18

CornacoeaHa Ha noprtane N2 16792



3. Cubepr Y.M. lemnu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U1.336¢.
(mammuue B 6ubmmotexke 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 MOCo0Us

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOoAuYecKHe MOCo0us

1. Pamuorexamueckue mnernu u curHaibl. Yacts 1 Teopus curHanoB u IuHEHHBIC 1enu: Y4eOHO-
Meronuueckoe nocodbue / Kaparaera H. A., Kucenes II. C. - 2012. 34 c¢. [DnekTpoHHbIN pecypc] - Pexum
nocrymna: https://edu.tusur.ru/publications/2790, nara obpamenus: 07.03.2017.

2. Pammorexnuueckwue nenu U curHaibl. Y. 2 HenuneiHas paauoTexHuka: Y 4eOHOe METOIMUECKOe
nocobue / Kamunckuii B. JI., TensmyxoBckast JI. U. - 2012. 27 ¢. [DnexkTpoHHbIN pecypc] - Pexum nocryma:
https://edu.tusur.ru/publications/2791, nara obpamenus: 07.03.2017.

3. Pagmorexnuueckue uenu U curHaiubel. JluckperHas oO0paboTka CHUrHaJIOB W LU(ppoBas
bunpTpanms: MeToguyeckre yKka3aHus 10 BBIIOJHEHUIO KypcoBoi pabothl / Kaparaesa H. A. - 2012. 70 c.
[OnexTpoHHbIid pecype] - Pexxmm pocryma: https://edu.tusur.ru/publications/2792, nara oOpaiieHus:
07.03.2017.

4. PamuorexHuveckue menu W curHanel. Yacte 1: JlaGopaTopHBI TPAKTHKYM TIO Kypcy
«PagrorexHu4ecKkue Menu U curuainely. Teopus curaanos. / Kaparaesa H. A., boromomnos C. U. - 2013. 36
c. [Dnekrponnsiii pecypc] - Pexxum mocrtyma: https://edu.tusur.ru/publications/3417, nara oOpameHus:
07.03.2017.

5. Pammorexnudueckwe menu W curHaibl. Yacte 2: JlaGoparopHBI NPaKTUKyM 10 Kypcy
«PannorexHuueckue 1enu U curaaisly. Hemnnerinele nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
29 c. [DOnekrponHHbIi pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oOpameHus:
07.03.2017.

6. PamuorexHudyeckwe TIeMM W CUTHAIB: MeETOOUYECKHE YKa3aHWsl 10 OpraHW3aluu
camocTtosTensHoi pabotsl / boromonoB C. U. - 2012. 25 c. [DnekTpoHHBIH pecypc] - Pexum mocryna:
https://edu.tusur.ru/publications/1638, nara ooparenus: 07.03.2017.

12.3.2 YuyeOHO-MeTOAMYECKHTE OCOOHS 1Sl JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Y4eOHO-MeTOUYEeCKUE MaTepuabl Al CAMOCTOSITETFHON U ayIUTOPHOM pabOThI 0OyUaIOLTUXCS U3
qucJjJia HWHBAJIUI0B HpeI[OCTaBJ'ISII-OTCSI B (bopMax, aI[aHTI/IpOBaHHI)IX K Ol"paHI/ILIeHI/IﬂM nux SHOpOBBﬂ nu
BOCIIpUATHS UH(DOPMAITUH.

JLJis1 1M1 ¢ HAPYIIEeHUSIMU 3PEeHUsI:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MeYaTHON (hopMe YBETUUYECHHBIM HIPUPTOM.

JIis1 JINI ¢ HAPYIIEHUSIMU CJIyXa:

- B (popme 2IEeKTPOHHOTO IOKYMEHTA;

— B reyaTHou opme.

JIais1 U1 ¢ HAPYIIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:

- B (popme 3IEeKTPOHHOTO IOKYMEHTA;

— B Ie4aTHo (hopme.

12.4. Pecypcsol cetu UHTEpHET

12.4. ba3bl 1aHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI M TPedyeMoe IPOorpaMMHoOe
obdecnieyenune
1. 1. KomnbroTepHblil 1a00paTOpHBIN MPAKTUKYM 10 Kypcy "PajinoTexHu4YecKkue enu U CUTHaIbl"
— M.: BHTHUILI, 2008. - No50200800874 (CeuamerenbctBo Ne 10434 00 oTpacneBoil perucTpaiuu pas-
pabotku B «OtpacneBoM (oHAE alropuTMoB M mporpamm» ot 25.04.2008 Mocksa) Pexum pocty-mna:
http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.
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13. MarepuajbHO-TeXHUYECKOe o0ecriedeHHne TUCHUILTHHBI
13.1. O0mue TpedGOBaHUS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCIeYeHU 0 M CIIATIINHbI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecrevyeHue 1Jis1 JIeKIIUOHHBIX 3aHATHIl
Jis mpoBeseHUsl 3aHATUH JIGKIMOHHOTO THWIIA, TPYNIOBBIX W WHIMBHIYaJIbHBIX KOHCYJIBTAIIHM,
TEKYIIEr0 KOHTPOJS ¥ MPOMEKYTOYHOW aTTeCTAallMd WCIONB3YeTCs y4eOHasl aymuTOPHsl, ¢ KOJIUYEeCTBOM
M0CaJ0YHBIX MecT He MeHee 40, 00opyIoBaHHAs TOCKOH U CTaHIApTHON y4eOHON MeOelbio

13.1.2. MarepuajibHO-TeXHHYECKOe o0ecneuyeHne JAJIsl NPAKTHYeCKUX 3aHATUHM
Jns mpoBeneHuss MpakTHUECKUX (CEMHHAPCKHUX) 3aHATHI HCIONb3yeTCs y4ueOHas aynuTopus,
pacniosioxkeHHas 1o aapecy 634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuua, 1. 47, 3 stax, aya.
318. CocraB obopynoBanus: YueOHas mebenb; Jlocka MarHuTHO-MapkepHas -1mT., 16 pabouux craHIuii Ha
0aze mporneccopoB Intel Core 15; quaronans moauTopoB 24", OnepanuonHas cucrema: Microsoft Windows
-

13.1.3. MarepuaJibHO-TeXHHYeCKOe obecnedeHue A5 1a00paTopHbIX padoT

Jns  npoBeneHus — J1a0OpATOpHBIX — 3aHATUH  HCIONB3YyeTCs  y4eOHO-HCCIIEA0BaTENbCKas
BBIUMCIIUTENbHAS J1a0oparopusi, pacroyiokeHHas 1o azapecy 634034, Tomckas oOmacte, TI. Tomck,
Bepmunnna ynuna, a. 47, 3 stax, ayn. 314. 16 pabounx cranuumii Ha 6a3e mpoueccopos Intel Core i5;
nuaroHans MOHUTOPOB 24", OnepaunonHas cuctema: Microsoft Windows 7 IlporpammHoe obecrnieueHue:
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 o0ecnedyeHue JAJIs1 CAMOCTOSTEIbHOM padoThl

Jns  BBIMOJIHEHHWS]  CaMOCTOSITENIbHOM — pabOThl  MCHOJNB3YeTCs  y4eOHO-HCClIeoBaTeNbCKast
BBIUUCIIUTENbHAS Jaboparopusi, pacroioxeHHas 1o azapecy 634034, Tomckas oOmactb, T. Tomck,
Bepmmmnuna ynuna, a. 47, 3 srax, ayn. 314. 16 pabounx cranumii Ha 6aze mpoueccopoB Intel Core i5;
auaroHanb MOHHTOpOB 24", Onepannonnas cuctema: Microsoft Windows 7 Ilporpammuoe obGecnieueHue:
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. MaTepuajibHO-TeXHUYECKOe oOecnedeHne TUCHUNIUHBI 1JIs1 JIHI ¢ OTPAHUYEeHHBIMH
BO3MOXKHOCTSIMHU 310POBbS

OcBoenne aucuurnHbl Juramu ¢ OB3 ocymiecTBisieTcss ¢ UCMOIb30BAaHHEM CPEACTB OOYUYCHHS
001IIeT0 M CIeHAIbHOTO Ha3HAUYCHHS.

[Ipu oOyyeHHMM CTYIEHTOB € HAPYUIEHUSIMH CJIyXa TMPEIyCMOTPEHO HCIOJb30BaHUE
3BYKOYCWIMBAIONIIEH anmaparypbl, MYJAbTUMEIUMHBIX CpPEICTB W JPYIMX TEXHUYECKUX CPEACTB
npuema/nepenadd yueOHo MH(OpMalMu B JOCTYMHBIX (opMax A CTYIEHTOB C HapyHICHHSIMH CIyXa,
MOOWJIBHOU CUCTEMBI 00yUEHHUS JJISI CTYICHTOB C MHBAJIMIHOCTHIO, TOPTAaTUBHON MHIYKIIUOHHON CHCTEMBI.
VY4eOHast aynmuTopus, B KOTOPOH 00y4daroTcs CTYAEHTHI ¢ HapyIIeHHEM clyxa, 000pyaoBaHa KOMIBIOTEPHOMN
TEXHHUKOW, ayTMOTEXHUKOWU, BUIACOTEXHUKOM, SJIEKTPOHHOU IOCKOW, MYJIbTUMEAUNHON CUCTEMOM.

[Ipu oOyueHUM CTYICHTOB € HAPYLIEHHSIMH 3PEHHSIMH TPEIYCMOTPEHO WCIOIb30BAHUE B
JIEKIIMOHHBIX M YU4E€OHBIX ayAUTOPHAX BO3ZMOXKHOCTH MPOCMOTpa YAAJICHHBIX OOBEKTOB (HarpuMep, TEKCTa
Ha JIOCKE WM cllaiijla Ha KpaHe) MPU MOMOIIY BUCOYBEIUUUTENEH ISl YIallEHHOTO MTPOCMOTpa.

[Ipu oOy4yeHUH CTYIEHTOB ¢ HAPYIIEHUSIMH OINOPHO-IABHIraTeJbLHOI0 anmnapara WMCIHOJb3YIOTCS
aNbTEpPHATUBHBIC YCTPOWCTBA BBOAA WHGOpPMAIIMU U JIPYTHe TEXHUYECKHE CPENICTBA MpHeMa/Tepeaadyn
yueOHOM MH(OpMAIUU B TOCTYMHBIX (OpMax UIisi CTYAEHTOB C HAPYHICHUSMH OIOPHO-IBHTaTEIHHOTO
anmapara, MOOUIILHOM CUCTEMBbI OOYUYEHHUS TS JIFOACH ¢ MHBAIHMIHOCTHIO.

14. ®oH OLIEHOYHBIX CPEACTB

14.1. OcHoBHBbIe TPeOOBaHUsI K GOHIY OLICHOYHBIX CPEICTB H METOAMYECKHE PEKOMEHAAINH
(DOH,Z[ OLCHOYHBIX CPCACTB W THIIOBBIC KOHTPOJIBHBIC 3aaHUsd, HCIIOJIB3YCMbIC [JIsI OLICHKHU
c(OPMHUPOBAHHOCTU M OCBOCHUS 3aKPEIUICHHBIX 32 JUCLUIUIMHOW KOMIETEHIIUI TPHU IPOBEAECHUH TEKYILEH,
MPOMEXKYTOYHOH aTTecTalluy 10 TUCIUITIMHE IPUBE/ICH B MPHIIOKEHUN K paboueii mporpaMme.
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14.2 TpeGoBanusi K (POHIY OLEHOYHBIX CPEACTB IJIfl JIUI] C OTPAHUYEHHBIMHM BO3MOKHOCTAMU
310POBbS
I[JISI CTYACHTOB C€ HWHBAJIMIHOCTBIO MNPCAYCMOTPCHBI HOOIOJHUTCIBHBIC OICHOYHBIC CpPCACTBA,
NepeyeHb KOTOPBIX YKa3aH B TaOIuIIE.

Taﬁ.lmua 14 — I[OI[OJ'[HI/ITCJILHLIG Cpeacrea OUCHUBAHUA 1JIA CTYICHTOB ¢ MHBAJHIHOCTBIO

Bunnl 1OIIOMHUTEIBLHEBIX OLIEHOYHEBIX @OopMbI KOHTPOJISI U OLIEHKHU

Kareropuu crynenros
CPEICTB pe3ysbTaTtoB 00y4YeHUs

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

C HapyueHusaMu
cryxa

[Ipenmy1ieCTBEHHO MMCbMEHHAs
IIpoBEpKa

C napymenusmu | CobecenioBaHue 1o Bolpocam K 3aueTy, IIpenMyliecTBeHHO yCTHas MpoBEpKa

3peHUs OIIPOC 10 TEPMUHAM (MHAMBUYaTIbHO)
C napyuieHusMu Perienue TuCTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE  [IperMyIIecTBEHHO AUCTAaHIIMOHHBIMH
JIBUTaTEIbHOIO CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K METOJIaMH
anmnapara 3a4eTy
C orpanuuenussMu o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IpOBEPKa
o01IeMeTMIIUTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMH, UCXOASI U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE pabOTHI, YCTHBIE OTBETHI = 0OY4aroLIErocss Ha MOMEHT MPOBEPKU

14.3 MeTonnueckne peKOMeHAAINH 110 OL[eHOYHBIM CPEACTBAM ISl JIUIl C OTPAHUYEHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

s crynentoB ¢ OB3 mpemycMarpuBaercs JocTymHas popma MpeIoCTaBICHHS 3aIaHUi OIICHOYHBIX
CpPEICTB, @ UMEHHO:

- B TIeYaTHOU (hopMe;

- B [Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM UYTEHHs aCCUCTEHTOM 3a/1aHUS BCIYX;

- IpeA0CTaBIEHUE 3aJIJaHMsI C UCIIOJIb30BaHUEM CYp/IOIIEpPeBOIa.

CryneHTaM ¢ HMHBaJMIHOCTBIO YBEIMYUBAETCS BpeMs Ha IOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOTIPOCHL. J[JIsI TakuxX CTYIEHTOB MpeaycMarpuBaeTcs IOCTYIHas (opMa MpenoCTaBICHUsT OTBETOB Ha
3aJJaHMs, @ UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Tponienypa olleHUBaHMS PE3yIbTAaTOB OOy4YeHHsS HHBAJIMIOB IO JAWCLUUIUIMHE MpeaycMaTpUBaeT
npenocrarieHue nHGopMamu B popMax, aTanTHPOBAHHBIX K OTPAaHUYEHUSM HX 3I0POBBS U BOCIPHSITHS
uH(pOpMaIUK:

JI1s1 1ML ¢ HAPpYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1s1 M1 ¢ HAPYLIEHUSIMM CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B Ie4aTHoM (opme.

JIJ1s1 1M1 ¢ HAPpYUIEHUSIMHM ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Tie4aTHOU (opme.

[Tpu HeoOxomuMoOCTH ISl 0OYYaIOLIUXCS C MHBAJIWTHOCTHIO MPOIEypa OLIEHUBAHUS PE3YJIbTaToOB
00y4eHUsI MOXKET MPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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1. BBenenne

®onxa oneHouHslx cpencts (POC) sBiseTcs MPHIOKEHHEM K pabodeil mporpamme JUCITUTIIUHBI
(MpaKkTUKKW) W TPENCTaBISIET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MaTrepHalioB (THIIOBBIE
3ajaun (3aJaHusi), KOHTPOJIbHbIE PaOOThI, TECTHl U JIp.) U METOJOB MX HCIOJIB30BaHUS, MpeaHa3HAYeHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3YJAbTaTOB OOYUCHHUS.

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

ITepedeHb 3aKkperyICHHBIX 32 TUCHUTIMHON (MPAKTUKOW) KOMITIETCHIINH MpUBE/IeH B Taduie 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 NESTETLHOCTH, CHTHAJIOB B 00J1aCTH PaJMOTCXHHUKH;
NPUBJIEKATH ISl UX PEIICHUS (u3nKo-MaTeMaTHUECKHIA ammapar,
COOTBETCTBYIOIIMN (PU3NKO-MATEMATUYCCKHI  MPHUBIICKACMBIH IS PEIICHHS 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 aBTOMATHU3AI[UHI
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 YCTPOMCTB PaIMOTEXHUIECKUX
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 JI€TAJICH, 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 KpUTEPUEB 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]
NPUMEHUMOCTH

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
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 BBISBIISATH €CTECTBEHHO-HAYUHYIO CYLIHOCTh MpOOJIEeM, BO3HHUKAIOUIMX B
xozie TpoecCUOHATILHOM JeATeNIbHOCTH, MPHUBIEKATh S HMX pELIEeHUs COOTBETCTBYIOIIMHA (pu3mKo-
MaTeMaTU4eCKUH anmapar.

Jns popmMupoBaHUS KOMIIETEHIIMM HEOOXOAMMO OCYILIECTBUTH PsiJ 3TANOB. JTarbl (OPMUPOBAHUS
KOMIIETEHIIMM, TIPUMEHSEMBbIE Il OTOrO BHIBl 3aHATHH M UCIOJIb3yEMbIE 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

nepenadn 1 06padboTku
CUTHAJIOB B 00JIaCTH
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 peicHHu Az

pemieHus: mpooemM 00paboTKu pobemM nepenaan u
nepeaayu u 00padoTKu PaaNOTEXHUYECKUX 00paboTKu pagno-
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
CaMOCTOSITENIbHOI
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 (KypcoBoi
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 JJOKA3bIBATh
€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
nepeaadyn 1 06padboTku
CHTHAJIOB;

e CBOOOJIHO BJIa/ieeT
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
® IIpEeJCTaBIIsIECT 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 JUTEPATypPOH; 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 TEXHMYECKMM 3aJaHMEM C UCIOIb30BAHUEM CPEICTB
ABTOMATU3AIMU TPOEKTUPOBAHUSL.

Jnst popMupoBaHUS KOMIIETEHIIUH HEOOXOAMMO OCYIIECTBUTH PSJ ITANoB. JTanbl (OPMUPOBAHUS
KOMIIETCHIIMM, NPUMEHSAEMBIE I 3TOrO0 BHIbl 3aHITUH M HCHOJIb3YEMbIE CpPEICTBA OLECHUBAHUS
MpeJICTaBJICHbI B Ta0NHIIE 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
TEXHUYCCKUM 3a1aHUEM,

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

3aHATHS; 3aHATHS; pabora;
o JlaGopartopHbie e JlaGoparopHbie e KouTpomns
paboThL; paboTHI; CaMOCTOSITEITLHOM
e Jlekuuu; o Jlekiuu; paboTsl (KypcoBoi
e CamocTosATenbHas e CamocrosiTenbHas IPOCKT / 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 pabore; e JlomaiHee 3a/1aHuE;

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);

e 3amuTa KypcoBBIX
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 u KpUTEPUU OLICHUBAHUS KOMIIETEHIIMU Ha dTanax

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
PaIUOTEXHUYECKHUX
YCTPOMCTB U CUCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTU3ALIUU
MIPOEKTUPOBAHUS;

® TPaMOTHO NPOBOAUT
pacueTsl U
MIPOEKTUPOBAHUE
JeTajueu, y3-J0B 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 aBTOMAaTU3alMU  YCTPOMCTB
MIPOEKTUPOBAHHUS IIPOECKTUPOBAHUS IS pPanuOTEXHUYIECKUX
panuOTEXHUYECKUX 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 CHUCTEM; 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 peanu3anuy BBIMICTIEPEUUCICHHBIX 3a7ad OOy4YeHHUs HCIOJB3YIOTCS THIOBBIE KOHTPOJIbHBIE
3aJlaHusl UM WHBIE MaTepHhasibl, HeoOXOAUMbIE ISl OIICHKU 3HAHW, YMEHHWIl, HABBIKOB M (WMJIM) OMbBITA
NESATEIPHOCTH, XapaKTEPHU3YIOIMX dTanbl ()OPMUPOBAHMS KOMIETEHIIMA B TPOILECCE OCBOCHHS
00pa30BaTeIbHON IPOrPaMMBI, B CIEIYIOIIEM COCTaBE.

3.1 Bonnpochl Ha caMONOATOTOBKY
— Onmnpenenenne BPEMEHHBIX U CHEKTPAJIbHBIX XapaKTEPUCTUK IEPUOAMYECKHX CUTHAJIOB
OmnpeneneHne CHEKTPaIbHBIX XapaKTEPUCTUK HENEPUOAMYECKHX CHUTHAJIOB [IpakTudeckoe NpUMEHEHHE
TeopeM o0 cnekrpax [IpakThka nOpHMEHEHHs OIEepaTOPHOrO KW BPEMEHHOIO0 METOIOB JJIA pacuera
MIPOXOXKJACHNUSI CUTHAJIOB 4Yepe3 JIMHEHHble ayekTpudeckue unenu IIpakthka npumenenus AP s
CIEKTPaJIbHOIO a”anus3a J(MCKpeTH3alMs aHAJIOrOBOIO CHUTHAJIA W PAacyeT CHEKTPaIbHOM IUIOTHOCTH
JUCKPETHOM  mocnenoBareqbHOCTH — OnpeneneHre  4YacTOTHBIX M BPEMEHHBIX — XapaKTEpPUCTHK
TPaHCBEPCAJIbHBIX M PEKYPCUBHBIX HUGPOBBIX ¢GuibTpoB CuHTE3 HHU(POBBIX (QUIBTPOB METOJAMHU
MHBAapHAHTHOCTH HUMITYJICHOW XapaKTepUCTUKU M OWJIMHEWHBIM Z-TipeoOpa3oBaHueM PacueTr mapamerpoB
pPaZlMOCUTHAJIOB C Pa3IMYHBIMU BUJAMU MOIYIALUU PacueT HU3KOYaCTOTHOTO HKBUBAJIEHTA N30MpaTeIbHOM
LeNu U €ro XapakTepucTuk PacueT mpoxoxaeHus paAvocurHaia yepe3 uzbuparenbHyro Lenb Pacyer
CIIEKTpa TOKa Ha BBIXOJE HEJIMHEWHOM Lenu Pacuer mapaMeTpoB HEJIMHEMHOIO YCUIUTENS U YMHOXKUTEIS
4acToThl Pacder mapaMeTpoB aMIUIMTYIHOIO MoayiasAaTropa Pacder mapaMeTpoB IETEKTOpa aMIUIATYIHO-
MOJIYTUPOBaHHbIX KojeOaHuil Pacuer mapameTpoB aBTOreHeparopa TapMOHHYECKHUX KosleOaHUU
OmnpeneneHne aBTOKOPPENALMOHHBIX M B3aUMHO-KOPPEISLMOHHBIX (yHKUMH Pacuer cormacoBaHHBIX

¢unbTpoB Pacyer ciekTpabHBIX XapaKTEPUCTHK TUCKPETHBIX CUTHAJIOB
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3.2 TecToBbIe 3a1aHus

— Tunossie Bonpocsl Tecta 1o TeMe «PU3NUYECKUE XAPAKTEPUCTUKHN CUT'HAJIOB»:

Bomnpoc 1: Ha pucynke 1 mokasan curnain S(t). Onpenennts aHATUTHYECKOE BPEMEHHOE
npezcrasieHue curnana S(t).

BapI/IaHTBI OTBCTOB

0 =172 hssh () = )
E7 1) 0, t<"%, t>% 2) 0, t<_%
~ B4 E, t20 78 —%Stg%
s(t) = %(%+%) _%- st)=<e, t>0
~hy 0 3 0, t<_t12, t>! K 0, t<_%

Pucynoxk 1 0 %(%+%j’ _%sts%

°) 0, t<_t12, t>%

Bomnpoc 2: Ha pucyske 2 noka3zan curaan S(t). OnpeneiinTe HEYETHYIO OTHOCHTEIILHO HYJIS
COCTABJISIFOIYIO S, (t) curHama S(t).

BapuaHTbl OTBETOB
st s
E/E — — E/Z
|
—f ] g
1) 0 i £ 2) = 0 { £
(0 -7 =2
Er- s(t
» E( )
B4 E 21
— /2_ E//4 |
| 3) } | 4) S
0 g
i i — ol i i | _K /ﬁ i
—_d_E
Pucynok 2 /2
s(t)
— fl D fl
2 | K
— 4 E 4
Bonpoc 3: Ha pucynke 3 nmokasan curnain S(t). Onpenenuts suepruio 9 curnaina S(t).
s(2) | BapuaHTsl 0TBETOB
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Pucynok 3

E%t 2E%t
=——1 D= L
1) 3 2) 3
_ _ 2
3 2=0 2 D=E%,
E%t
9: 1
5) 4

Bonpoc 4: /lano ananutuueckoe BpeMEHHOE IIpeicTaBlieHne curnaina. OnpenenuTh SHEPTUIO Dyep
YEeTHON OTHOCHUTEIILHO HYJIS cocTaBisitolnei curnasna S(t).

BapI/IaHTBI OTBCTOB

E? E’T
9‘(6/’}1 = 3’-{6"’! =
Esin (htJ 0 1) 4 2) 2
S(t): T 3 0 EZT
0, t<0, t; 3) om = 2) 3, = 2
_ 2
5) 3., =2E°T

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

Bonpoc 5: Ha pucynke 5 nokaszan curnain S(t). OnpenenuTh BU CHAMMETPUH OTHOCUTEIBHO HYJIS

sy

AN

BapuaHTbl OTBETOB

—%\—T_A/U 7

Pucynok 5

1. HeuerHas 1. HederHas
1) 2. HeuyeTHas 2) 2. dYerHas

1. dyerHas 1. yerHas
3) 2. HedeTHas 4) 2. deTHas

1. yerHas
5) 2. obirero Bua

Bonpoc 6: Ha pucynke 6 nokasan curaain S(t). Onpenenuts BETUIUHY MOITHOCTH P
nepuoandeckoro curnana S(t), ecnmu E = 2B, R = 10 Owm.

59 BapuaHnTsl 0TBETOB
E
1) P=0 2) P=0,25 Bm
-7
i K7 o1, 3 P=25 Bm 2) P =0,05 Bm
— _E/2
PucyHok 6 5) P=5Bm
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Tunossie Borpock! Tecta 110 Teme «YIACTOTHBIE 1 BPEMEHHbBIE XAPAKTEPUCTUKU JIMHEWHBIX LEITEN»:

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
O6osHavenns: 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 HoMep (3)
1) | 2) | @) (4) )
32
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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
=L e 2 -sin‘}pt/-a(t) K(p)=— - 5 K(p)zpzmz
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)=-]
a2+a)2 0(2+a)2
5,./2 S(t) . 200
52(60)=ﬁ S (0) 1 1
0)=————
| - t a +o 2 2+ jo
: o
$(0)=——
2 a2+a)2

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

BapunaHTbl oTBETOB

1/a® [S,(9) 1o [S:(a) 1ao? [S2(0)

® i N o W 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
Onpenenenne CHEKTPajJbHBIX XapaKTEPUCTUK HENEPUOANYECKHX cUrHajioB IIpakTuueckoe mpuMeHEHHE
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 CHUTHajda W pacyeT CHEKTPAJIbHOM IIIOTHOCTH
JTUCKpPETHOM  mocnenoBarenbHocTH — OmpeneneHre  YacTOTHBIX UM BPEMEHHBIX  XapaKTepUCTHUK
TPAHCBEPCATBHBIX M PEKYPCUBHBIX HUGPPOBBIX (GuibTpoB CuHTE3 HHU(POBBIX (GUIBTPOB MeTOIAMHU
WHBAapHAHTHOCTH 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 mapaMeTpoB HEITMHENHOTO YCUIIUTENS U
YMHOXKHTENS 4acTOThl PacueT mapameTpoB aMIUIMTYAHOTO MoAayisTopa Pacuer mapameTpoB JeTekTopa
aMIUTUTYIHO-MOIYJIUPOBAHHBIX ~KojieOaHMil Pacuer mnapameTpoB aBTOreHEpaTopa TI'apMOHHYECKUX
konebanuii OmpeneneHre aBTOKOPPEISMOHHBIX W B3aUMHO-KOPPENSLMOHHBIX (QyHKuuMid Pacyer
COIVIACOBAHHBIX (MIBTPOB PacueT criekTpaabHBIX XapaKTePUCTHK TUCKPETHBIX CUTHAJIOB

3.4 DKk3amMeHaUMOHHbIE BONPOCHI
— 1. Mongenn cUrHaJioB M HUX CBOMCTBA. JlMHaAMUYecKoe TMPEICTABICHUE CUTHAJIOB.
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OHepreTu4ecKue XapakTEpUCTUKHA CUTHAJIOB 2. Pa3noxeHue NepuoJuuecKoro CUrHajia no rapMOHHMKaM.
CnekTpalibHbI€ XapaKTEPUCTUKHU MEPUOANYECKOTO CUTHANIA 3. 'apMOHMYECKUN aHAIN3 HEMEPUOIUYECKUX
curHanoB. CHeKTpajbHbIE XapaKTEPUCTUKU HENEPUOAUYECKUX CUTHaIoB 4. Teopembl O crHekTpax
(clio)keHHWEe CUTHAJIOB, M3MEHEHHME MaciiTaba, CIBUT CUTHAJIOB BO BpeMeHHU, IuddepeHmrupoBaHue,
MHTETPUPOBaHKE, IPOU3BEICHIE CUTHAIOB) 5. CBepThIBaHHUE ABYX CUTHANIOB. KoppensiuonHsie GyHKIUU
nByx curHanoB 6. IlpeoOpazoBanue Jlammaca. OOparHoe mnpeoOpazoBanue Jlammaca 7. CBoiicTBa
npeoOpa3oBanus Jlammaca (CloKeHHE CHTHAJIOB, U3MEHEHHE MaciTada, CABUT CUTHAJIOB BO BPEMEHH,
muddepeHIMpoBaHUe, WHTErPUPOBaHUE, MPOM3BENCHUE CHUTHajIoB) &. MaremaTnueckue MOJENIU
JTUHEWHOM snekTpuueckod 1enu. llepenarounasi, ummynbCcHasi, MEpEexXoAHasi XapaKTEpUCTUKA Lenu. 9.
[IpoxoxkaeHne nepuoauYecKUX CUTHAJIOB uepe3 Lenu (METOJ KOMIUIEKCHBIX ammuuTyn). [Ipoxoxkaenue
HENEPUOINYECKUX CUTHAJIOB uepe3 Lenu (oneparopHelii meron) 10. OnepaTopHblil METOA ONpEEIeHUS
YCTAaHOBMBILICHCS pEaklMU LIeNM Ha BKJIIOYEHHE Nepuoanyeckoro curHana 11. BpemeHHble MeTonbI
ananmu3a (uHTerpaisl [droamens) 12. AM xonebanus. ToHampHas MOAYISIUS TAPMOHUYECKONW HECYIIEH
13. DHepreTudeckue xapakrepuctuku AM konebanuii. banancHas amruintyaHas Monyisiaust 14. YrinoBas
Monyisiiusi. ToHanpHas yriosasg Momymsiuust 15. CrekTp cUrHaioB YIVIOBOM MOAYISLMU IPU MaJbIX
uHaekcax Monymsiuuu 16. CHeKTp CHUTHajJOB YINIOBOM MOAYIASIUU 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 JUCKPETHOro curHaina 19. PasznoxeHue cCUTHAJIOB B
psan KorensHukoBa. JlokazarenbctBo. OcHoBHBIE BbIBOABI 20. [Ipsamoe u obparnoe AIID. Cesazp D u
cnekrpa auckperHoro curHaia 21. CpoiictBa HAIID 22. IIpsmoe u oOparHOe Z-TpeoOpa3oBaHMUS.
CpoiictBa Z-npeoOpazoBanuii 23. Lludpossie ¢uiubTpbl. OCHOBHBIE CTPYKTYpBL. XapaKTepUCTUKU
1 poBbIX GUIETPoB 24. CucteMHas GyHKIUSA TUGPOBOTO GUIBTPa. YCTOWIMBOCTD TUCKPETHBIX CHCTEM
25. Cunre3 1udpoBbiX (GUILTPOB (MeTOA OWIMHEHHOTro Z-npeoOpa3oBaHUs, METOJ HWHBAapPHAHTHOM
UMIYIBCHON XapakTepucTuku) 26. MeTonel pacdera OTKIMKAa Ha BbIXoAe HHU(poBBIX ¢(uisrpoB 27.
Bo3zneiictBue cimaboro rapMOHHYECKOTO CHTHAJla Ha OC3MHEPLIMOHHBIA HENMHEHHBIA 31eMeHT 28.
Bo3zgelicTBie CHIBHOrO TapMOHHMYECKOTO CHUTHAja Ha OC3MHEPIMOHHBIN HETMHEWHBIH srmemeHT 29.
HenuneliHoe pe30HaHCHOE yCHJIEHHE. YMHOXEHHME 4YacTOThl TapMOHMYECKMX cur"aioB 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 BBIXOE 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

KOJieOaTeNIbHBIA KOHTYp, HACTPOCHHBIA 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
CTETIEHHBIM MOJIMHOMOM M OTPE3KaMU MPSMbIX JTMHHH.

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 IOCTOSTHHOW COCTaBIISIFOIIEH, aMIIUTY/bI MIEPBOMl U BTOPON FapMOHHK 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 COCTaBJISAIOLIEN U aMIUIMTY/ IIEPBOM U BTOPOM TapMOHHUK HaNpsKEHUS Ha HArpys3ke Ipu
TeX K€ CUTHaJax.

e BriOpars pabouyio Touky HO Ha cepenune auHeiiHOro yyactka. Paccuutarh KO3 QHUIUEHT YCHICHHS
IUIl PE30HAHCHOI'O YCHJIUTENs, PaboOTarollero B JIMHEHHOM pexume. OnpenennuTs MaKCUMalIbHO
JOMYCTUMYIO JUI JMHEMHOIO PEKMMa aMIUIUTYly 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
| |
T T I I Toikce
T/3 4T/3 7T/3 ’
L e
2B

e PaccuuTaTh ¥ MOCTPOUTH CIIEKTP aMIUTUTYA U CHEKTp (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 HA BBIXOJE JUHEHHOH Ienu. CHrHAI Ha BXOJE OIHCHIBACTCS

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

~ g ~
g€ =p3-¢” o[ Br.
3aoanue Ne 3.
Teopernueckuii Bonpoc 15.
TonasnpHasi aMIUIMTYIHAsE MOIYJsiUsl (OCHOBHBIE mapamerpbl: M, Pcp, Po, Pmax, Pmin, mmpuna
criekTpa). BpemeHHoe, crieKTpaabHOE U BEKTOPHOE MPEICTaBICHHUS.

3.7 Tembl 1a00paTOpHBIX padoT
— IlpakTHka anmaparypHOro aHajaM3a CUTHAJOB BO BPEMEHHOW M YaCTOTHOM o0nacTsax
— HccnenoBanue CIEKTPOB yNPaBISIFOIIMX CUTHAJIOB
— IIpoxoxneHne ynpasisIOIMX CUTHAJIOB YEPE3 JIMHEHHBIE NN
— HccnenoBaHue 4acTOTHBIX M BPEMEHHBIX XapaKTEPUCTUK TUCKPETHBIX CUTHAJIOB
— AMIUINTYIHO-MOZAYJINPOBAHHBIE CUTHAJIBI
— MHccenenoBanne HEMMHEWHOTIO YCUIIATENSA U YMHOXKHUTEIS 4YaCTOTHI
— AMIIUTYOHBIA MOAYIISTOP
— HccnenoBanue 1eTeKTUPOBAHUS aMIUTUTYAHO-MOIYIUPOBAHHBIX KOJIEOaHU
— LC-aBroreneparop CHHYCOUAATBHBIX KOJICOAHMI

3.8 3auér
1. ChopmynupoBaTh OCHOBHBIE MJIEU MPEJCTaBICHUs CUTHaia 000OIEeHHBIM psaoM Dypre
(cyThb cpenHeKkBaIpaTUYecKoro MNpUONMKEHHs, 3a4eM HYXEH OpPTOrOHaJIbHBIA Oa3uc, 3aueM MOJIHBIN
0a3uc, yHuBepcajgbHas pacyeTHas ¢opmyna). 2. Ilpsmoe u obOparHoe mnpeoOpazoBanus Dypne
(pu3nueckuit cMbIcia, pa3MEpPHOCTh, TPAHUIIBI IPUMEHUMOCTH, CBSA3b C KOMIUIEKCHBIM psagoM Dypswe). 3.
[Ipocteiimme 06001eHHbIE (YHKIIMHN, WX CBOMCTBA, CBSI3b MEXJIYy HUMH BO BPEMEHHOH M YaCTOTHOM
obmactu. 4. JluHamMuyeckue MOJEIN CUTHAJIOB (TeoMeTpuuecKas WHTEpHpeTanusi, HHTErpajibHbIe
NpeACTaBICHUs M CBA3b MexAy HUMH). 5. Teopembl 0 chekTpax: H3MEHEHHWE Maciutadba u
muddepennmpoBanue (BO BPEMEHHOW W 4YacTOTHOM oOmactu). 6. Teopembl O cHekTpax: CABUT U
nepeMHOXKeHue (BO BpPEMEHHOM M 4YacTOTHOM obOmactu). 7. TeopemMbl O CHEKTpax: CBEpTKa H
WHTETpUpoBaHue (BO BpEMEHHOW W dacTOTHOW obmactu). 8. Ilpsmoe m oOpaTHOe mpeoOpazoBaHUs
Jlartaca (copMyarpoBaTh OCHOBHBIE HIEU: TIepexo]] oT mpeolOpa3oBanuii dypre, P-mmockocTs 1 cMbICT
KOMIUIEKCHOM 4acToThl P, mHTerpansuas gopmyna Komu u ee npumenenue). 9. CpaBHUTENIbHBIA aHATN3
npeobOpasoBanuii @ypre u mnpeobpasoBanuii Jlammaca (unrterpanst @ypbe u Jlamnmaca, TpaHHIIBI
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IIPUMEHMMOCTH, B3aUMHBIM mepexol OT ogHoro Kk apyromy). 10. YacToTHele U BpeMEHHbIE
XapaKTEPUCTUKU JIMHEWHBIX IIETNEH W CBSI3b MEXJIy HUMH BO BPEMEHHOW M 4YacTOTHOW oOmactu. 11.
Bo3znelicTBue nepuonMyeckux CUTHAJIOB Ha JuHEHHbIe nend. (MeTon KOMIUIEKCHBIX aMIUTUTYA U €ro
IIPUMEHEHHUE I pacyeTa NEPUOAMYECKMX CHTHAJIOB HAa BBIXOJE Y3KOIOJIOCHBIX M INMPOKOMOIOCHBIX
TuHEeNHbIX Lenel). 12. Bo3nelicTBue HenepuOAMUYECKUX CUTHAJIOB Ha JuHEHbIe nenu. (OneparopHbIi
MeTox pacuera oTkiauka. CyTh METO/a, JOCTOMHCTBA, HEAOCTATKH ). 13. Bo3nelicTBue Heepuoauueckux
CUTHAJIOB Ha JIMHEHHBIE 1IENU. (BPEMEHHbIE METOBl aHAlW3a ,MHTerpai J(roamensi, HHTerpail CBEPTKU;
CyThb METOJIOB, JAOCTOMHCTBA, HenocTaTku). 14. CpaBHUTENBHBIA aHAIU3 PAa3JIUYHBIX METOJOB pacyera
OTKJIMKA Ha BBIXOJI€ JIMHEHHBIX LIeTIeH (ONEpaTOPHOrO METO/Ia U METO0B BPEMEHHOIO MHTETPUPOBAHMUS).
15. TonanpHas aMIUIMTYyAHAs MOAYISIUs (OCHOBHBIE mapameTpsl: M, Pcp, Po, Pmax, Pmin, mmpuna
crekTpa). BpeMeHHoe, cnekTpaJlbHOE M BEKTOPHOE IpeacTaBieHMs. 16. AMIIUTYIHO-UMIYJIbCHO-
MOAYJIMPOBAaHHbBIE CUTHAJIBI M UX CHEKTPbl. 17. CpaBHUTENbHBIA aHanu3 AM curnanoB u AVM curnanos
BO BpEMEHHOM M 4yacToTHOM obnactu. 18. CpaBHuTenbHbIN aHanmu3 AM curnanoB u bBM curnanos Bo
BPEMEHHOM! U 4acTOTHOH ob6nactu. 19. ToHanbHas yacTOTHAsA MOAYIALMS (OCHOBHBIE ITapaMeTPhl: UHJIEKC,
JeBUAlMs, IIMpUHA CIEKTpa). BpemMeHHoe, cnekTpallbHOE, BEKTOpHOE mpeacTaBiaeHus npu m<<l. 20.
TonanbHas QaszoBas MoayasAuMs (OCHOBHBIE IApaMeTphbl: HHAEKC, JEBUAlMs, IIMPHUHA CIIEKTpPA).
BpemenHoe ,criekTpanbHOE€ M BEKTOpPHOE ImpenacTaBieHus npu m<<l. 21. CmemanHas MoOmyIsLUs
(amruMTynHas M yrioBas). BpemeHHoe, CHeKTpaJbHOE W BEKTOpHOe mpezcTaBieHus. 22. Ilonstue
¢dusnyeckoil orumOaromieii, MIHOBEHHOW 4YacTOThl M TMOJHOH (pa3pl  y3KOIMOJIOCHOTO IIpoliecca.
[IpencraBneHne y3KONMOJIOCHOIO Ipollecca B KOMIUIEKCHOM IUIOCKOCTU. lloHATHE KOMILIEKCHOU
orubatomieii. 23. Ouenka puU3NIECKOi orndaromeil, MTHOBEHHONH 4acTOTHI M TOJHOHN (a3bl ¢ TTOMOUIBIO
npeoOpazoBanuil ['mnpbepra. 24. AHAIMTHUECKUH CUTHAJI M €ro CBOMCTBAa BO BPEMEHHOW M YacCTOTHOM
obnacTu (aHATUTUYECKHA CHUTHAJI — KOMIUIEKCHAss MOJENb Y3KOIOJIOCHOTO CHUTHAJA, ONMpPEICNICHHAS C
noMolei0 npeodpasoBanuil [miab0epra). 25. AHanu3 u3duparenbHbIX Lenell (aMIUIMTYIHO-YaCTOTHAs U
HUMITYJIbCHASI XapaKTEPUCTUKU U30MpaTesIbHbIX Lienei). 26. Hu3kouacTOTHBINM SKBUBAJIEHT N30MpPATENIbHbIX
uenei (MOrpenHoCTb NPUOIMKEHUS, aMIUIUTYAHO-4aCTOTHAas M HMIIYJIbCHAs XapaKTepUCTUKHU), 27.
CpaBHHTENBHBIM aHAMU3 M30MPAaTENbHOM MENM W €ro HHU3KOYAaCTOTHOTO JKBUBAJIEHTA (CPAaBHUTH
aMIUTUTYIHO-YaCTOTHbIE XapaKTEePUCTUKH, UMITYJIbCHBIC XapAKTEPUCTUKH U NepeJaTouHble PYHKINH). 28.
[TpuOnxeHHBI BpeMEHHOM MeTO/1 aHaau3a (MeTos orudaroieil) MpoxXoXKIeHUs Y3KOTIOJIOCHOTO CUTHaja
yepe3 u30MparenbHyro uenb. 29. IlpuOnkeHHbI OnepaTopHbIi METOI aHalInu3a MPOXOXKICHHS
Y3KOMOJIOCHOTO ~ CUTHaJla  4epe3  u3buparenbHyto  menb. 30.  KoppensuwoHHbIH — aHaIM3
JE€TEPMUHUPOBAHHBIX CUTHAJOB (AaBTOKOPPENALMOHHAS (YHKLUS, HHEPreTHUECKUH CHEeKTp U HUX
coiictBa). 31. KoppendaunoHHbI aHANU3 JE€TEPMUHHUPOBAHHBIX CUTHAJIOB (B3aUMHAas KOPPESALMOHHAs
(byHK1MS, ee CBOMCTBA)

3.9 Tembl KypcoOBBIX POEKTOB (padoT)
— AmHanoroBasi 00paboTKa CUTHAJIOB;
— AHanoroBas U JUCKpeTHasi 00paboTKa CUTHAJIOB;
— JluckperHas 06paboTKa CUTHAJIOB ¥ IM(PpoBasi GUIBTpALIUS

4 MeToauyeckue MaTepuaJibl
s obecneueHus mporecca 0OydeHHsI M PelIeHUs 3a1ad 00ydeHHs MCIIONb3YIOTCS CIETYIOIe
MaTepHuabl:
— METOAMYECKHE MaTepuaibl, OINPENEAIOUIME MPOLEAypbl OLEHUBAaHUSA 3HAHUM, YMEHMHI,
HaBBIKOB M (WJIM) ONBITA JAEATENIBHOCTH, XapaKTEPHU3YIOIIMX O3Tambl (HOP-MHUPOBAHUS KOMIETEHIUH,
coracHo 1. 12 paboueit mporpaMMsl.

4.1. OcHOBHas JqUTEpaTypa
1. PapuorexHuyeckue uenu u curHaisl. Yacts 1 Teopust CUTHANOB U JIMHEHHbBIE enu: Y4eOHoe
nmocoobme / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2798, cBOOOIHBIA.
2. PammorexHudeckue 1enu U cUrHaIbl. Yacth 2 JluckpeTHas 00paboTKa CHTHAIOB M ITU(pOBast
¢unpTpanus: Yuebnoe nocobue / Kaparaea H. A. - 2012. 257 c. [DnekTpoHHbIil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2799, cBoGOIHBI.
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4.2. lonmoiHMTEIbHAS JIUTEPATypa

1. Backakop C.HM. Pagmorexuumueckue nend W curhaigel. M.: Beicmr. mkona, 2003.-462c.
(manmumane B 6ubmuoreke TYCVYP - 69 3k3.)

2. Tonoposckuit .C. PagrioTexHuveckre 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 Y.M. lenu, curnansl, cucteMbl: B 2-X yactsx./Ilep. C anmn.-M.: Mup, 1988-U2.360c.
(mammaue B oubmuoreke TYCVYP - 32 9k3.)

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, cBOOOHBIA.

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

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. [DnexTponHbI pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/3417, cBOOOIHBIA.

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. [OnexTpoHHbIH pecypce] - Pexxum noctyma: https://edu.tusur.ru/publications/3418, cBOGOTHBIIA.

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 JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMBI
1. KomnbrotepHslil 1abopaTopHbIi IPAKTUKYM 10 Kypcy "PaanorexHuyeckue 1enu U cCurHasisl"
— M.: BHTHULI, 2008. - Ne50200800874 (CsuaperensctBo Ne 10434 00 oTpacieBoil perucrpanuu
pa3pabotku B «OTpaciaeBoM (poHae anropuTMoB U mporpamm» ot 25.04.2008 MockBa) Pexxum nocryma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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