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VYuebnsiii man Habopa 2013 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 ipoekT / 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 CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mno HampaBleHHIO TOATOTOBKHU
(cnermmansHocTH) 11.03.01 Paamorexnuka, yrBepxkaeHHoro 06 wmapra 2015 roma, paccMoTpeHa |

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

[Ipodeccop kad. TOP B. A. KpakoBckuii

Accucrent kad. TOP JI. A. CeMkuHa

3aBexyrommii odecriednBaromei kad.
TOP A. A. lemupmoB

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

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

1.1. Heau qUCHUNIHHBI

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

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

1.2. 3agaum JIMCHUIIMHBI
— OCBOCHHE CTyIACHTaMH COBPEMEHHBIX METOJIOB aHAIW3a JIETEPMUHUPOBAHHBIX W CIy4YalHBIX
CHTHAJIOB, METOJIOB aHAJIN3a PAJIMOTEXHUYECKHX IIeTIel: aHAIOTOBBIX, TUCKPETHBIX 1 IU(POBLIX. M3ydeHne
IUCLUUIUIMHBL  «PaguoTeXHUYecKne LEeNd U CHUTHaJbD CIOCOOCTBYeT (OPMUPOBAHHIO Y CTYICHTOB
OOIIEKYIBTYPHBIX U Tpo(ecCHOoHaNbHBIX KoMIeTeHIni cooTBeTcTBYommx OITOIN.

2. Mecro aucuuniaunsl B cTpykrype OIHOII

Huctunnuna «Paguorexnuyeckue nenu u cur"ane» (b1.6.17) otnocutcs k Onoky 1 (6azoBas
4acTh).

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

[TocrneayromuMu JUCHUILUIMHAMY SBJISIOTCA: MeTponorus U paauousmepeHusi, OOmas Teopus
panuocBsiz, (OCHOBBI CTaTUCTUYECKOM paauoTeXHUKH, OCHOBBI TEJNEBUJICHUS W BHUIACOTEXHUKA,
PannoaBromaruka, Pamumorexnuueckue cuctembl, CTaructudeckass TEOPHS PAAMOTEXHUYECKUX CHUCTEM,
YcrpolicTBa reHepupoBaHUsS U (HOPMHPOBAHUS CUTHAJIOB, YCTPOWMCTBA NMpueMa U OOpaOOTKHM CUTHAJIOB,
[udposast 06paboTKa CUTHATIOB, DIEKTPOIPEOOPa30BaTENbHBIE YCTPONUCTBA PAIHOIIEKTPOHHBIX CHCTEM.

3. TpeOoBaHus K pe3yJbTaTaM 0CBOCHHS TUCHHUIINHBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBiieH Ha (JOPMHUPOBAHUE CIETYIOIUX KOMIETEHIUI:

— OIIK-2 cnocoOHOCTHIO BBISBIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTh MPOOiIeM, BO3HUKAIOUINX B
xozie TpoeCcCHOHATLHON JeSTeNIbHOCTH, MPUBIEKATh IS HMX pELIEeHUs COOTBETCTBYIOIIMH (pu3mKO-
MaTreMaTu4ecKHii anmapar;

— JIK-6 roTOBHOCTHIO BBINOJHATH pacyeT M MPOEKTUPOBAHUE JeTajeil, y3JI0B M YCTPOHCTB
PaMOTEXHUYECKUX CHUCTEM B COOTBETCTBHUM C TEXHHUYECKHM 3a/laHUEM C UCIOJIb30BAaHHEM CpEICTB
aBTOMaTHU3alluy MPOEKTUPOBAHMS;

B pe3ynbrare n3ydeHus JUCHUILUIMHBI CTYIEHT JOJKEH:

— 3HATh €CTECTBEHHOHAYYHYIO CYIIHOCTb MpoOieM mepenayu u oOpaboTKU CUTHAIOB B 001aCTH
palMOTeXHUKH; (HU3UKO-MaTeMaTUYeCKHil ammapar, MpUBJICKaeMblil JUIsl pelieHus: npobieM mnepeaayu u
00pabOTKH pPaJUOTEXHUYECKUX CHUTHAJIOB; aJITOPUTMBbl pacyeTa M IMPOEKTHUPOBAHUS JAeTajeil, y3J0B U
YCTPOMCTB paAMOTEXHUYECKUX CHCTEM B COOTBETCTBUHM C TEXHUYECKUM 3aJIaHUEM; METOTUKU
MPOEKTUPOBAHUS PAJAUOTEXHUUYECKUX YCTPOMCTB M CHUCTEM C HCIOJIB30BAaHHUEM CPEACTB aBTOMAaTH3aLUU
MIPOEKTUPOBAHUS

— yYMeThb  BBIBISATH €CTECTBEHHOHAYYHYIO CYIIHOCTh NpOOJeM, BO3HHMKAIOMIMX B XOJ€
npodeccuoHaNbHON NEATENbHOCTH;  NpUBJEKaTh JUIsl pelIeHHus MpobieM mepeaady U o0paboTKu
PalMOTEXHUYECKUX CUTHAJIOB COOTBETCTBYIOIINH (PU3HKO-MaTeMaTHUECKUI anmapar; MPOBOIUTH PacUEThI
U TPOEKTUPOBAaHUE JeTajeil, y3J0B U YCTPOMCTB pagUOTEXHUYECKUX CHCTEM B COOTBETCTBHUH C
TEXHUYECKMM 33J1aHuEeM;  HCIIOJIb30BaTh CPEJCTBA aBTOMATHU3allMM TNPOEKTUPOBAHMS I pacyera |
IIPOEKTHUPOBAHUS JI€TaNEH, Y3J10B U YCTPOUCTB PaJMOTEXHUUECKUX CUCTEM

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

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

iﬁéﬂnua 4.1 — Tpyno€MKOCTb JUCHUTLINHBI

Bunb yueOHOI e TenbHOCTH Bcero uacos CemecTpsl

3 cemectp 4 cemectp

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

5. Conep:xaHue TUCHMILINHBI

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

[Tpaxt Jlabop Bcero
Camoc
WYEeCK aTOpH Kypco wacoB dopmupyem
Jlexu TOSITEIL
Haszganus paznenoB JuCHUILUTMHBI e BIE CHAS Bas (6e3 ple
3aHATH padoT paboTta SK3aMe KOMIETECHIIUU
pabora
s bl Ha)
3 cemecTp
1 Beenenue 2 0 0 1 0 3 OIIK-2, TIK-
6
2 MaremaTudeckoe OIHCaHue 8 6 12 22 0 48  OIIK-2, IIK-
aHAJIOTOBBIX CUTHAJIOB 6
3 MareMaTH4YeCKOe OIUCaHHE 6 6 0 9 0 21 | OIIK-2, IIK-
JUCKPETHBIX CUTHAJIOB 6
4
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Htoro 3a cemecTp 16 12 12 32 0 72
4 cemectp
4 OcHoBBI MG POBOH HHUITBTPAITTH 7 6 4 5 10 22 OIIK-2, TIK-
6
5 MareMaTu4ecKoe OIHUCaHHUE 8 6 4 5 23  OIIK-2, IIK-
PaZMOCUTHAJIOB C Pa3IMYHBIMU 6
BUJIAMU MOAYJISLIAN
6 MareMaTH4YeCKO€e OIHUCAaHHE 14 10 0 4 28 |OIIK-2, IIK-
HEJIMHEMHBIX LIENENH U METO/IbI UX 6
aHanusa
7 KoppensairoHHbIN aHAIU3 U 3 4 16 38 61 OIIK-2, [IK-
onTUMaIbHas QUIBTPALIHS 6
8 3akioueHue 0 0 0 0 0
Hroro 3a cemecTp 32 26 24 52 10 144
Hroro 48 38 36 84 10 216
5.2. Conepskanue pa3/ie/ioB IMCUMILIUHBI (110 JIEKIUSIM)
Copeprkanue pa3esioB JUCUUILINH (TI0 JIEKIHMIM) MPUBEICHO B Tadmuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB IUCHUIUIHH (TIO JEKIUSIM)
®dopmupye
Tpynoe MBIE
Copeprkanue pa3esoB TUCIUILTAHBI IO
HaszBanus pasnenos MKOCTb,
JEKUIUAM
q KOMITETEHI]
uu
3 cemecTp
1 BBenenue Beenenne. Kinaccudukaius CUTHAJIOB U 2 OIIK-2,
ONHUCAHUE CUCTEM TIEpeiaun I1K-6
nHpopmanuu: Knaccuduxanus cursanon
1 OCHOBHBIE onpesenieHus. Puznueckue
XapaKTEePUCTUKU cUTHaAI0B. O000IIeHHAs
CTPYKTypHasi cCXemMa CUCTEMBI Mepeadu
uHpopmaruu. OCHOBHBIE 3a7a4U U
Ha3zHadeHue Kypca PTIuC
Hroro 2
2 MareMarn4eckoe ONACaHue CnexTpanbHbI aHAIN3 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB JNETEPMUHUPOBAHHBIX CHUTHAJIOB C I1K-6
MTOMOIIbI0 0000IIEHHBIX PsATOB Dyphe:
Mogenu CUTHAJIOB U CIIOCOOBI UX
MaTeMaTH4YeCKOTO OMTUCAHUS.
O606menHsbIi psag @ypoe. [lorpemHocts
0000IIEHHOTO TPECTaBICHUSI.
Hepasencrtso beccens. Pasenctso
ITapceBans. [TonsTue cnekrpa.
KommnekcHslii psin @ypwe U ero
MIPUMEHEHHUE ISl TAPMOHHYECKOTO
aHanu3a
[Tpumenenue psgoB Oypre u 3
npeoOpazoBanuii ypbe JIst
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CHEKTPAJIbHOTO aHaJN3a CUTHAJIOB:
[lepuonuueckuie 1 HEMEPUOAUUECKUE
CUTHAJIBI U UX CIEKTPhl. CIEKTPHI
HEKOTOPBIX HEMEPUOJUYECKUX CUT-HAJIOB
U UX CBOiCTBa. [ paHuUIbl MPUMEHUMOCTH
U UX PAaCUIMPEHUE C MOMOIIBIO JENIbTa -
¢bynkui. Criek-TpajibHas TNIOTHOCTh
NEPUONYECKOTO CUTHAJIA

[Tpumenenue npeobpazoBannii Pypbe u 2
Jlarnaca asst onucanus Tpanchopmanui
curHanoB (TeopeMsbl O CIIeKTpax):
O0606menue mpeodpazoBanuii Dypoe -
npeoOpa3oBanus Jlamaca. M3yuenue
(YHKIIMOHATBHOM CBSA3H MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOMN
00J1aCTH U CO-OTBETCTBYIOIIUMHU UM
peoOpa3oBaHUSIMU CIIEKTPOB B
YaCTOTHOM 00J1acTH

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

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

Korenpnukosa: IIpencrasnenue
cooOmieHuit Beroopkamu. J{uckperusa-
U] CHTHAJIOB C OIpaHUYEHHBIM
crektpoM. Teopema KorenbHukoBa.
BpemeHnHoe u cieKTpanbHOe
NpeaACTaBICHHUA JTUCKPECTU3UPOBAHHBIX
curHanoB. CBs3b CO CIIEKTPaAIbHBIM
aHaIu30M. AHAJIOrOBBIE, JUCKPETHBIE,
U(POBBIE CUTHAIIBI U CBSI3b MEX1Y HUMHU

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

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

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

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

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

buneTpel. JIuddepeHnuanpabie
pasHocTHBIE ypaBHeHUs. [lepena-Tounbie
¢bynkuu. [Ipumenenue Z-
npeoOpa3oBaHmil K aHANK3y (PUIBTPOB

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

Mertonap! cuHTE3a UPPOBBIX (PUIBTPOB 2
(1®): Cunres LD meTonom
00001IeHHOTO OUITMHEHHOTO Z-
npeoOpazoBanusi. Cuntes L{O meronom
WHBAapPUAHTHO-CTHU UMITYJICHOM

xapakrepuctuku (MNX)

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

aHaJIN3a PaJUOCUT-HAJIOB.
CrekTpanbHOE, BP€MEHHOE U BEKTOPHOE
MPEA-CTABJICHHUS aMILIUTYIHO-
MOAYJIUPOBAHHBIX PAJIMOCUTHAIOB IIPH
TOHAJIBHOW U CJIOKHON MOIYJISALIUU.
AMIUTUTYTHO-UMITYIIbCHO-
MOJAYJIUPOBAHHBIE CUTHAJIBI U UX CIIEKTPHI

Pannocurnansl ¢ yrimoBoit u 2
KBaIpaTypHON MOIYISIIIUSMH.
[[InpokomonocHbIe (IITyMOTOTI00HBIEC)
curHainel: OcOOCHHOCTH aHaIN3a
PaIMOCUTHAJIOB C YITIOBOW MOIYTISIIACH.
CHexTpsl CUTHAJIOB IPHU TOHATBHOU U
CH0XHON Momymsiiiui. CIIeKTPhl CUTHAJIOB
CO CMEIIAHHOW aMIUIUTYAHOW U YIIIOBOH
MonyssinusiMu. KBagparypHaast MOTysIIus

AHaln3 NpOXOXKJICHUS PaAUOCUTHAIIOB 2
yepe3 u3buparenpHbie 1enu. Husko-
YAaCTOTHBIN KBUBAJICHT N30MPATEIbHON
LENHU U ero xapakrepuctuku: [lonsrue
HU3KOYaCTOTHOT'O SKBUBAJICHTA
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n3buparenbHOl 1enu. Ero yactoTHbie 1
BPEMEHHBIE XapaAKTEPUCTUKH.
[TpubnvKEeHHBIN OTTepaTOPHBIA METOI.
Merton orubaroreii. Jlnneiitnpie
MCKaXCHUSI aMILTUTYIHO-
MOJIYJIMPOBAHHBIX CUTHAJIOB U CUTHAJIOB
C YIJIOBOM MOIYJIALIMEN TTPH
MIPOXOXKICHUH Yepe3 u3bupareabHbIe
enu

KBanparypHoe npencraBieHue 2
Y3KOIOJIOCHBIX CUTHAJIOB.
AHaIuTUYeCKHI CUTHAI U €ro OIMCAHUE
C TIOMOIIBI0 MpeoOpazoBanuii [ mibpoepTa:
[IpencraBiieHue paauOCUTHAIIOB B BUJE
Y3KOIOJIOCHOTO Tporiecca. Orubaroias,
gacToTa U (haza y3KOIOJIOCHOTO CUTHAIA.
KBanparypHoe npencrapneHue
Y3KOIOJIOCHBIX CUTHAJIOB. [IpuMeHeHMe
npeoOpa3zoBanuii [ uub0OepTa 1 OLICHKH
oru0aroIeid, 9acToTel U (pa3sl CUTHATIA.
AHanUTHYECKUH CUTHAJ U €T0 CBOMCTBA

Htoro
6 Maremarnueckoe OlrcaHue OcCHOBHBIE METO/IBI pacyeTa CeKTpa ToKa 2 OIIK-2,
HEJIMHEHHBIX LIENEeH U METOABI UX Ha BBIXOJIC HEJIMHEHHOM 2JIEKTPUYECKON [1K-6
aHajan3a uenu: [I[puHIUNMaNbHBIE OTINYHS MEXTY

JIMHEHUHBIMU U HEJIMHEWHBIMU LIETIAMU
AnrpokcuManus BoJIbTaMIIEPHBIX
xapakrepucTuk. IIpumenenne
ITOJITHOMUHAJILHOM Y KyCOYHO-JTMHEHHOMN
anIpoKCUMAaIUH, a TAKXKE METOAA OT-
CYETHBIX TOYEK JJIs CIIEKTPAIBHOTO
aHanu3a KoneOaHui B HEMMHEWHBIX LIETsX

Henunelinble pe30HAHCHBIC YCWINTEIN U 3
npeoOpa3oBareny yactoTel: HenuueitHoe
YCUJIEHHE U 00JaCTH €ro IPUMEHEHNSI.
Pe-30HaHCHBIE YCUITUTENN U YMHOXKUTEIN
4acTOThl. BpeMeHHOE U CIEKTpaIbHOE
[IPEICTABIICHNS HAMPS)KE-HUN U TOKOB B
HEJIMHEWHOM PE30HAHCHOM YCUIIMTEIE

MonynaTopsl aMITUTYJHBIE, YIIIOBBIE U 3
KBaJlpaTypHble: AMIUTUTYHAS U YIJIOBas
mMoxynsuu. CriocoObl OCYIIECTBICHHUS.
WX 1OCTOMHCTBA U HEJOCTATKU.
BpemeHnHoe u ciekTpajbHOE
MIPEJICTaBICHUS HAIPSDKEHUH U TOKOB.
[TpyHIMIIBI peanu3anuy KBagpaTypHOU
MoIymsiiuK. BekTopHbIE TuarpaMmsl

JleTekTHpoBaHKE CUTHAJIOB C 3
aMILIUTYIHOM, YINIOBOM U KBaApaTypHOU
MOIYIAIMAMU: [leTekTupoBanue
aMIUTUTYAHO-MOAYJIMPOBAHHBIX KOJIE-

8
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OaHMii B HETMHEHHBIX Nensax. JIMHEeHHbIN,
KBaJIPaTU4YHBIA U CUHXPOHHBIN
JETEKTOPHI. JIeTeKTHpOBaHKE KOJIeOaHHI
C YIJIOBOM M KBaJIpaTypHOU MOAYISLIUSIMHU

ABTOreHepaTopbl FTAPMOHUYECKUX 3
KoseOanwuii: OnpeneneHue
aBTOKOsIeOaTebHOI cucTteMbl. O00OOIIEH-
Hasl CXeMa aBToreHeparopa. MexaHusm
BO3HUKHOBEHUS U YCTAaHOBIICHUS
konebanuii B aBTroreneparope. Audde-
pPEHIIMAIbHOE YpaBHEHHE
aBTOTCHEPATOpa, yCIOBHE
caMoB030yxaeHus. CTaliMOHApHBII
pEKUM aBTOreHeparopa, 6ananc ¢a3 u
OanaHCc aMITUTY. MSTKHUI U KECTKUN
PEKHUMBI caMOBO30Yk1eHU . CXeMBI
aBTorereparopoB. RC-renepatopsl
CUHYCOUIANILHBIX KoJIeOaHui

Hroro 14
7 KoppensiiuoHHBIN aHaIU3 U KoppensiuuonHslii ananus 2 OIIK-2,
ONTHMAaJbHAs PUIIETPALIHS JIETEPMUHUPOBAHHBIX CUTHAJIOB! I1K-6

ABTOKOppEJSALMOHHAS U B3aUMHO-
KOppEeSILUOHHAS (PYHKIIMU CUTHAJIOB.
[TpeobpazoBanue Oypobe 11t
KOPPEISIMOHHBIX (QYHKITUH.
OHEpPreTU4ecKuil CeKTp.
Koppensiunonubie GyHKIINNA TUIOBBIX
pPaIMOTEXHUYECKUX CUTHAJIOB

OnTumanbHas TUHEHHas GUIbTpanus: 1
[IprHIMITBI ONTUMAJIBHOW JIMHEMHOMN
¢unbTpalMy curHaia Ha OHe MOMEX.
[Tepenatounas GyHKIUSA U UMITYIbCHAS
XapaKTepUCTHKA COINIaCOBAaHHOTO

¢bunsTpa

Htoro 3
Hroro 3a cemectp 32
Uroro 48

5.3. Paznesbl AMCUMILUIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIIUMHY (MPeAbLTYIIUMHU) U
o0ecneynBaeMbIMH (MOCJIETYOMUMHM) TUCHUTIHHAMUA
Paznmensl MUCHUIIIMHBI U MEXIUCIUIUIMHAPHBIC CBSI3W C 00ECTEUHBAOIIMMHU (TIPEABIAYITIMH) U
obecreynBaeMbIMU (TIOCJIETYIONTUMH ) TUCITUTUTMHAMHY TPEICTaBICHBI B TabuIe 5.3.
Tabnuna 5.3 - Pa3nens! IUCHUTUTHHBI M MeXKIUCIUILTUHAPHBIE CBSI3U

Ne paznenoB qaHHOW MUCIMIUIAHEL, 11 KOTOPBIX HEOOXOIUMO
HauMeHoBaHUE TUCIUATUTHH M3yueHHe 00eCTIeUnBaIONIUX U 00€CIIeYBAEMbIX JUCIIUILTHH
1 2 3 4 5 6 7 8
[IpenmecTByromue TUCUUTLITAHBI
1 Uudopmaruka + + + + + +
2 MareMaTH4YeCKUN aHAIN3 + + + + + + + +
9
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3 ®uzuka + + + + + + + +
[locnenyromuye AUCIUILTUHBI
1 Mert Tus U
¢1poio + + + + + +
pazrou3MepeHUs
2 OOmmas Teopus paguoCBsI3u + + + + + +
3 OcH i
OBBI CTaTUCTUYECKON + + + + + + + +
PaIuOTEXHUKU
4 OCHOBBI TEIIEBUIECHUS U
+ + + + + + + +
BUJICOTEXHUKA
5 PagnoaBTOMaTHKa + + +
6 PamnorexHunuecKrue CUCTEMEL + + + + + + + +
7 Cratuctuueckas Teopus
+ + + + + + + +
PaTUOTEXHUYECKUX CUCTEM
8 YcrpoiicTBa reHepupOBaHUs U + + + +
dbopMupOBaHUs CUTHAJIOB
9 VerpoiicTBa npuema u
P P + + + + + + + +
00pabOTKH CUTHAJIOB
10 [udposas o6padoTka + + +
CUTHAJIOB
11 DnexrpornpeoOpa3oBaTeIbHBIE
YCTPOWCTBA PAAU03IEKTPOHHBIX + + + + + + + +
CUCTEM

5.4. CooTBeTCTBHE KOMIIETEHIUIi, POPMUPYEMBIX MPU U3YUEeHHUH TUCHMIIMHBI, 1 BU10B 3aHATHI
CooTBeTcTBHE KOMITETEHLHMH, (HOPMHUpPYEMBIX NpPHU HM3YYEHUH JUCLUIUIMHBL, U BHUJIOB 3aHATHI
IpeJIcTaBlIeHo B Tabiuie 5.4
Tabnuna 5.4 — CooTBeTCTBUE KOMIIETEHIIMN M BUJIOB 3aHATHUH, (HOPMHUPYEMBIX MPU U3YUYE€HUH JTUCIUILIUHBI

Bunp! 3ansatuit
Kontpois
CaMOCTOSITE
JTbHOHN
K(I)r;?e Texumm [Tpaktnueck JlabopatopH  pabGoThI Caﬁzzzzme DOopMBI KOHTPOJIS
ue 3aHATUS = ble paboThl = (KypcoBOM
paborta
MIPOEKT /
KypcoBas
pabora)
OIIK-2 + + + + + KonTponbHas pabota,
JloMarrHee 3amanue,
Koncnexr
CaMOTIOATOTOBKH,
3amura otdyera, OTYET
1o 1aboparopHoit
pabore, 3ammura
KYpPCOBBIX ITPOEKTOB
(pabor), Pacuetnas
pabora, Tect, OTuer 1o
KypcoBoii pabote
10
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I1K-6 + + + + + KonTponsHas pabdora,
JloMaiiiHee 3a1anue,
Koncnekr
CaMOIIOITOTOBKH,
3ammuTa oTyera, OTUeT
1o J1abopaTopHOU
pabore, 3ammura
KYPCOBBIX TIPOEKTOB
(pabot), PacueTnas
pabota, Tect, OTueT mo
KypcoBoii pabote

6. UnTepaKkTHBHBIE MeTO/IBI 1 (POPMBbI OPraHU3AL UM 00yYeHH
TexHOMOruM MHTEPAKTUBHOTO OOydYeHHs HpU pasHbIX (opMax 3aHATHH B Yacax NPUBEACHBI B
tabmuie 6.1
Tabmuma 6.1 — TexHOIOTMHM HHTEPAKTUBHOTO 00YYEHHUs IPU Pa3HBIX OpMax 3aHATHH B yacax

NHTrepakr
HHTepakTuBHBIE HNHTepakTuBHBIE
MeTtonsbl UBHEIE Bcero
IPAaKTUYECKHE 3aHATUS | J1abOpaTOPHbIE 3aHATUSA
JEKLIUU
3 cemecTp
[Ipesenramnuu ¢ 3 3 4 10
MCII0JIb30BaHUEM
CIIaliI0B C 00CYKIEHUEM
Hroro 3a cemectp: 3 3 4 10
4 cemectp
IIpesenramnuu ¢ 5 5 7 17
MCIIOJIb30BaHUEM
CJaiIOB ¢ 00CYKICHHEM
Hroro 3a cemectp: 5 5 7 17
Uroro 8 8 11 27
7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
Tabnuua 7. 1 — HaumeHoBaHue 1a00paTopHbIX paboT
dopmupye
Tpynoe MBbIE
Ha3Banus paznenos HaumenoBaHue 1a60paToOpHbIX pabOT | MKOCTb,
q KOMITETEHI]
un
3 cemecTp
2 MareMarn4eckoe ONUCaHue IIpakTrka anmapaTypHOro aHaJIn3a 4 OIIK-2,
AQHAJIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHOMN U YaCTOTHOM I1K-6
obmacTsix
HccnenoBanue CeKTPOB yIPaBIIAIOLINX 4
CUTHAJIOB
ITpoxokaeHne ynpasistoUMX CUTHAIOB 4
yepes JIMHEHHbBIE LIEeTTH
Uroro 12
11
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Nroro 3a cemecTp

12

4 cemectp

4 OcHoBBI MG POBOH HHUITBTPAITTH

HccnenoBanne 4aCTOTHBIX U BPEMEHHBIX
XapaKTEPUCTHUK JUCKPETHBIX CUTHAJIOB

Hroro

OIIK-2,
I1K-6

5 MareMaTHuy€eCcKoe OIMUCaHuEe
PaIMOCUTHAIIOB C Pa3INYHBIMU
BHJIaMH MOIYJISIIHI

7 KoppensaLiMOHHBIN aHaIu3 U
onTUMaibHas GUIBTpALUS

Hroro 3a cemecTp

AMHJ’II/ITy,I[HO-MOI[y.]'II/IpOBaHHBIe CHUTHAJIbI

Hroro

HccenenoBanye HEMMHEWHOTO YCUIIATENA
U YMHOXKUTEJIS 4YaCTOTBI

AMIUTUTYIHBIN MOAYIISATOD

HccnenoBanue 1eTEKTHPOBAHMS
AMIUTHTYIHO-MOIYJIMPOBAHHBIX
KoJICOaHU

LC-aBToreHeparop CHHYCOUIATbHBIX
KoJicOaHui

Hrtoro

16
24

OIIK-2,
I1K-6

OIIK-2,
I1K-6

Hroro

8. IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHnoBanue npakTHYECKUX 3aHIATHIN (CEMUHAPOB) IPUBEACHO B Ta0mwuie &.1.
Tabnuua 8. 1 — HaumeHoBaHME IPaKTUYECKUX 3aHSATUI (CEMUHAPOB)

36

HazBanus pa3aciioB

HanmeHoBaHME MPAaKTUYECKUX 3aHATHN
(cemuHapoB)

3 cemecTp

Tpynoe
MKOCTb,
q

dopmupye
MBIC

KOMIICTCHI]
nn

2 MaremaTru4ueckoe OIMCaHue
AHAaJIOTOBBIX CUT'HAJIOB

Onpez[eﬂeHI/Ie BPECMCHHBIX U
CIICKTPAJIBbHBIX XapaKTCPHUCTHUK
NEpUOANICCKUX CUTHAJIOB

Omnpenenenre CeKTpalIbHbIX
XapaKTePUCTUK HE-TIEPUOTUIECKUX
CUTHAJIOB

ITpakTHUecKkoe NPUMEHEHUE TEOPEM O
CHEeKTpax

Hroro

OIIK-2,
[1K-6

3 MareMaTu4ecKoe OIUCaHUE
JUCKPETHBIX CUTHAJIOB

HpaKTI/II(a MMPUMCHCHUA OIICPATOPHOTO U
BPEMCHHOI'0O METOJ0B IJId pacucTa
MMPOXOKACHHU CUTHAJIOB UCPE3 JIMHEHbIE
SJICKTPUYCCKUC LCITN

IIpaktuka npumenenus JIID s
CIEKTPAJILHOTO aHAIN3a

Pacuer cnekTpajbHbIX XapaKTEPUCTUK
JUCKPETHBIX CUTHAJIOB

OIIK-2,
[1K-6

12
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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 CreK-TpajbHOU MIIOTHOCTH ITK-6

I[PICKpCTHOﬁ IIOCJICAOBATCIIbHOCTHU

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 paiuocursaia 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
Pacder mapaMeTpoB aMITITUTYTHOTO 2
MOJYNSTOpPA
Pacuet mapametpoB neTexkropa 2
aAMIUTUTYIHO-MOAYJIMPOBAHHBIX
KoJie0aHui
Pacuet mapameTpoB aBTOr€Heparopa 2
TapMOHUYECKUX KOoJeOaHui
Uroro 10
7 KoppensinoHHbIi aHAIN3 1 OrnpeneneHne aBTOKOPPENSIIHOHHBIX 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.

13
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Tabnmuma 9.1 - Bugsl caMocTosTenbHON pabOThl, TPYOEMKOCTh U (JOPMUpPYEMbIe KOMIIETCHLIUU

CornacoBaHa Ha noptane N2 16785

Dopmupy
Tpyno
. eMbIe
Bunbl caMmocTosTeIbHOH — €MKOCT
Hazpanus pa3znenos DopMbl KOHTPOJIS
paboThI b,
,  KommereH
U
3 cemecTp
1 Benenue [TpopaboTKa JEeKIIMOHHOTO 1 OIIK-2, KoHucnekr
Marepuasa [1K-6 CaMOIOJATOTOBKU
Uroro
2 MaremaTnueckoe IToaroroBka k 2 OI1IK-2, JloMariHee 3aganue,
OINMCaHWE aHAJIOTOBBIX MPAKTUYECKUM 3aHATHIM, I1K-6 3amura otdyera, KoHCIIeKT
CUTHAJIOB ceMuHapam CaMOIIO/ITOTOBKH,
TToAroToBKA K 2 IéOHTpOJH)Hag pabora, }
MPAKTHYECKUM 3aHATHIM, Tger H% /1abopatopHon
CceMHHapam papote, lect
[ToaroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMuHapam
[TpopaboTka JIEKITMOHHOTO 4
Marepuasna
Odopmienne 0T4eTOB 10 12
nabopaTopHBIM paboTam
Uroro 22
3 MaremMarudeckoe ITonroroBka k 2 OIIK-2, JloMaiiiHee 3aanue,
OTHMCAaHUE JUCKPETHBIX MPAKTHYECKUM 3aHATHM, ITK-6 Koncnext
CUTHAJIOB CeMHHapam camoroarotoBku, OTyer
TTofroToBKa K 2 11:0 KypCOBOM [éa60T?l:
MPAKTHYCCKUM 3aHATHSIM, acterHad pabota, 1ect
ceMuHapaM
[TonroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMUuHapaM
[TpopaboTka JTEeKIIMOHHOTO 3
Marepuana
Uroro 9
Hroro 3a cemectp 32
4 cemecTp
4 OcHoBbI U poBOH [TonroroBka k 3 OIIK-2, 3ammwra oTuera,
bunbTpanun [IPAKTUYECKUM 3aHATHUSIM, [1K-6 Konrtponbshas pabora,
ceMUuHapaMm Otuer o mabopaTropHOit
OdopmieHre 0T4eTOB 1O 2 pabore
nabopaTopHBIM paboTam
Hroro
5 MaremMaru4deckoe IToaroroBka k 3 OIIK-2, JlomamHee 3agaHue,
14




ONMCAHUE PAAUOCUTHATIOB MPAKTUYECKUM 3aHATHUSIM, [1K-6 3amuTa otyeta, OTUeT 110
C pa3TUYHBIMU BUIAMH ceMUHapaM naboparopHoii paboTte
MOAYIAIIHI OdopmiteHre 0T4eTOB 10 2
naboparopHbeIM paboTam
Htoro
6 MaremaTrnueckoe IToaroroBka k 2 OIIK-2, JloMarrHee 3aganue
OIMCaHUE HEIMHEMHBIX [IPAKTUYECCKUM 3aHATHUM, [1K-6
LIeTIe 1 METOIBI UX CeMHHapaM
aHannsa IToaroroBka K 2
MPaKTUYECKUM 3aHATHSIM,
ceMUuHapaMm
Htoro
7 KoppensaunoHHbIH [TonroroBka k 2 OIIK-2, JlomamrHee 3aaHue,
aHaJIN3 U ONTUMAJIbHAs MPaKTUYECKUM 3aHATHSIM, I1K-6 3aimuTa KypcoBbIX
bunbTpanys CceMHHapam MPOEKTOB (pador), 3amura
OdopmiieHre 0T4ETOB 10 10 oTHeTa, QTII%T 1o o
K BOU te, OTuer
mabopaTopHBIM paboTam YpCOBOH paborte, ©
1o J1abopaTopHO#t paboTe
BrimonHeHne KypcoBoro 26
npoekTa (padoThl)
Htoro 38
Hroro 3a cemecTp 52
[TonroroBka u cjaaua 36 DK3aMeH
pK3aMeHa / 3a4ueTa
Hroro 120

9.1. TembI KypcOBBIX IPOEKTOB (padoT)
1. Amnanorosas 06paboTKa CUTHAJIOB;
2. Amnanoroas M TUCKpeTHast 00pab0TKa CUTHAJIOB;
3. uckperHast 00paboTKa CUTHAJIOB U LG poBast puiasTpanus

10. KypcoBas pabora (mpoekr)
TpynoeMKoCTh ayIWTOPHBIX 3aHATHH W (OpPMHUpYyEeMble KOMIETEHIIMM B pPAaMKax BBITIOJTHEHUS
KypcoBoii paboThl (mpoekTa) npeacrapieHs! Tadbmuie 10.1.
Tabmuuma 10. 1 — TpydoeMKOCTb ayAMTOPHBIX 3aHATHH W (QOopMHpyeMble KOMIETEHIIMM B paMKax
BBINOJIHEHHSI KYpPCOBOM paboThI (ITPOEKTa)

HaunmeHnoBaHue aynuTOPHBIX 3aHATHHA Tpynoemkocte, | Popuupyembie
q KOMIETEHIIUH
4 cemecTp
Boinonnenue u 3amura KypcoBoi paboThl 10 OIIK-2, TTK-6
Hroro 3a cemectp 10

10.1 TemMbI KypcOBBIX padoT
[TpumepHas TemMaTuka KypCcoBBIX paboT (IPOEKTOB):
—  Amnanorosas o0pabOTKa CUTHAJIOB;
— AHanoronas u IUCKpeTHas 00paboTKa CUTHAJIOB;
—  JluckperHast 00paOoTKa CUTHAJIOB U UG poBast puiasTpanus

15
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11. PeiiTuHroBasi cucremMa JJisl OIEHKH YCIIeBaeMOCTH CTYICHTOB

11.1. banjbHbIe OLEHKH JIsl JIEMEHTOB KOHTPOJISA
Tabnuna 11.1 — bayutbHBIC OTIEHKH JIJIS1 SIEMEHTOB KOHTPOJISI

N N MaxkcuMalibHbIN
. MakcumanbHbIN MakcumanbHbIi
DneMeHThI Y4eOHOM 0aJut 3a mepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gasn 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
JlomalHee 3a/iaHue 6 18
3amura oTyeTa 9
Koncnexr 2 12
CaMOIIOITOTOBKHU
KonTponbnas pabora 8 16
Otuer o nabopaTropHOit 3 9
pabore
PacueTtnas pabora 10 18
Tect 6 6 18
Wroro makcumym 3a 24 44 32 100
nepuos
Hapacraromum urorom 24 68 100 100
4 cemecTp
JlomalHee 3a1aHue 4 6 16
3amura oTyeTa 12 18
Koncnexr 3 3 9
CaMOMOATOTOBKH
KonTponbHas pabota 3 3 9
Otuer no nmaboparopHOit 12 18
pabore
Hroro makcumym 3a 10 24 36 70
nepuoa
OK3aMeH 30
Hapacraromum urorom 10 34 70 100
11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOUYKHU
[lepecuer 6amI0B B OIIEHKH 32 KOHTPOJIbHBIE TOUKH MpecTaBieH B Tabnuue 11.2.
Tabnuua 11. 2 — [IepecueT 0auIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKH
basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMBbI OamioB Ha naty KT 5
Ot 70% 10 89% ot MakcuMaIbHON cymMMbl OansioB Ha nary KT 4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyer cymMmmMbl 02/1J10B B TPAAHIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY

[lepecuer cymmbl 0asioB B TPaIMIIMOHHYIO M MEXIYHAPOAHYIO OLEHKY IpEICTaBiIeH B Tabiuie
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11.3.
Tabmuna 11. 3 — Ilepecuer cyMMbl OaJTOB B TPAAUITMOHHYIO i MEXKTYHAPOIHYIO OLICHKY

HToroBast cymma 6aos,

Onenka (I'OC) YYHUTHIBACT YCTICIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (oTIMYHO) (3a4TEHO) 90 -100 A (OTIMYHO)
85 -89 B (o4enp xoporiiio)

4 (xopor1o) (3a4TeHO) 75-84 C (xopomo)
70-74
65 - 69 D (ynoBneTBOpHUTEIBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HocpercTaentio)
2 (seynoBeTBOpHTEHHO) (HE Hwxe 60 6ammoB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYECKOE U MH(OPMALIMOHHOE OOecTiedeHne JUCUUIIIMHBI

12.1. OcHoBHas auTEeparypa
1. Pagmorexnumueckue nenu u curHanbl. Yacte 1 Teopus cUrHamoB W JUHEWHBIE LENU: Y4ueOHOE
nocobue / Kaparaeea H. A. - 2012. 261 c. [DOnekrponssii pecypc] - Pexum pocryma:
https://edu.tusur.ru/publications/2798, nara oopamenus: 07.03.2017.
2. Panuorexnuueckue nenu u curtanbl. Yacts 2 JluckperHas oO6paboTka CUTHANIOB U HU(pOBas
bunerparus: YuebHoe mocobue / Kaparaesa H. A. - 2012. 257 c. [DnekrponHslii pecype]| - Pexum
noctymna: https://edu.tusur.ru/publications/2799, nara obpamenus: 07.03.2017.

12.2. JlonosiHuTeAbHAS JUTEPATYypa

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

2. Tonoposckmii M.C. PamuorexHudeckue Ny W CUTHAIBL: y9eOHOE ToCcoOOHue IS By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udmuoreke TYCVYP - 3 3k3.)

3. Cubepr V.M. lemnu, curnansl, cuctemsl: B 2-x 4actsx./Ilep. C aanr.-M.: Mup, 1988-U1.336¢.
(manunyue B Oubnuoreke TYCVYP - 39 5k3.)

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

12.3 YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Paamorexnumyeckue 1enu u curHaibl. Yacte 1 Teopus cUTHaNOB M JIMHEWHBIC LETH: Y YeOHO-
metonuueckoe nocooue / Kaparaesa H. A., Kucenes II. C. - 2012. 34 c. [OnexrponHsIii pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2790, nara oopamenus: 07.03.2017.

2. Panuorexnudeckue menu u curHansl. Y. 2 HenuneitHas pagunorexHuka: Y4eOHOe METOAUUYECKOE
nocobwue / Kamunckuit B. JI., TensmyxoBckas JI. W. - 2012. 27 c. [DnexkTpoHHbI pecypc] - Pexum gocryna:
https://edu.tusur.ru/publications/2791, nara o6pamenus: 07.03.2017.

3. PamgmorexHWYeckue Ienmd © CUTHaIBL JluckperHas oOpaOOTKa CHTHAJIOB W IHQpoBas
¢bunpTpanys: Meroguueckue yKkasaHus Mo BBIOJIHEHUIO KypcoBoi pabotsl / Kaparaesa H. A. - 2012. 70 c.
[Onextponnbiii pecypc] - Pexum pgoctyma: https://edu.tusur.ru/publications/2792, nmara oOpareHus:
07.03.2017.

4. PamunorexHuueckue 1end W curHaibl. Yacte 1: JlaGopaTopHBIM NpPaKTUKyM 1O KypCy
«PamnorexHuyeckue 1enu U curHanel». Teopus curnanos. / Kaparaesa H. A., boromonos C. U. - 2013. 36
c. [DOmexrponnsii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3417, mara oOparieHwus:
07.03.2017.

5. Pammorexnmueckwe menu W curHaibl. Yacte 2: JlabopaTopHBI NPAaKTHKyM IO KypCy
«Pannorexunueckue e U curuainsly. Hemunneiinsle nenu. / boromonos C. U., Kamuuckuii B. JI. - 2013.
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29 c. [DOnexrponHblii pecypc]| - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oOpamieHus:
07.03.2017.

6. PamuorexHudeckwe TIeNMM W CUTHAIB: MeETOAUYECKHE YKa3aHWs 10 OpraHW3aluu
camocrosaTenbHor pabotel / boromonos C. W. - 2012. 25 c. [OnekTpoHHblii pecypc] - Pexxum nmocryma:
https://edu.tusur.ru/publications/1638, nara oopamenus: 07.03.2017.

Meroandeckue yka3zaHus 10 MPAKTHYECKUM 3aHITHSAM U CaMOCTOSITeIbHOM padoTe, HEOOXOMUMON IS
YCTEIIHOTO W3y4YeHUs] TEOPETHUYECKOTO MAaTepuaiia, BBIMOTHCHHS PacdeTHO-TpapUYeCKUX 3aJaHuM,
MPUBEJICHBI B y4eOHO-METOINYECKUX Mocoousax (cMm. myHKT 12.3.1. [1,2]) u yuyeOHBIX MOCOOUAX (CM. ITyHKT
12.1. [1]):

KapaTaeBa H.A. PaI[I/IOTCXHI/I‘{eCKI/Ie OermM M CHUI'HAJbI. TeopH;[ CUTHAJIOB MU JHUHEWHbBIC nenu HpaKTI/I'-IeCKI/Ie
npuioxenus 2.9 crp.46-55; 5.6 ctp.114-121; 6.4 ctp.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

12.3.2 YuyeOHO-MeTOAMYECKHE TOCOOHS 15l JIML C OTPAHMYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

Y4eOHO-METOIUYECKUE MaTepUabl ISl CAMOCTOSITEILHOW U ayIUTOPHOU PabOTHI 0OyUJaONTUXCS U3
Yuclia WHBAJIUJIOB IPEIOCTABIAIOTCS B (OpMax, aJanTUPOBAHHBIX K OrPAaHUYCHHSIM HMX 3JI0POBbSA U
BOCIIpUSTHS UH(DOPMAITUH.

JlJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOW (hopMe YBEITUUYECHHBIM IIPH(PTOM.

JI1s1 JId1L ¢ HAPYIIEeHUSIMH CJIyXa:

— B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JlJ1s1 JIN1 ¢ HAPpYUIEHUSIMH ONIOPHO-IBUTATEJLHOTO anmapara:

— B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. Pecypcwol cetu UHTEpHET

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIEC CHCTEMBbI M TPedyeMoe NPOrpaMMHoOe
ob0ecneyenune
1. 1. KomneiorepHslii 1a00paTOpHBINA NMPAKTUKYM 1O Kypcy "PaguorexHuyeckue 1enu U CUrHaib!"
— M.: BHTHI, 2008. - Ne50200800874 (CBunerenbctBo Ne 10434 00 oTpacneBoii perucTpanuu pas-
pabotku B «OTtpacieBoMm (oHae anropuT™MoB U mporpamm» oT 25.04.2008 Mocksa) Pexxum mocty-ma:
http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

13. MarepuajbHO-TeXHU4YEeCKOe o0ecreyeHne TUCHUILIHHbI
13.1. O0mue TpedoBaHNSI K MATEPHATbHO-TEXHNYECKOMY 00ecre4eHHI0 JUCIUIIIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecnevyeHue 1JIs JTeKIIUOHHBIX 3aHATHIl
I[J'IH IMPOBCACHHUA 3aHSTUN JICKOMOHHOI'0 THIIA, TPYINIOBBIX W HHIAWBHAYAJIbHBIX KOHCYHBT&HHﬁ,
TEKYILETO KOHTPOJISI M TPOMEXKYTOYHOM aTTeCTallMM WCIONb3YeTCcs yueOHas ayauTopHs, C KOJUYE€CTBOM
MoCcagouHbIX MecT He MeHee 40, 00opynoBaHHas JOCKOW M CTaHIAPTHON yueOHOU MeOebIo

13.1.2. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHue I NPAKTHYEeCKUX 3aHATHI
JUis mpoBeneHHs] TMPaKTUYeCKUX (CEeMHUHAPCKHUX) 3aHATHM MCHOJb3yeTcsl ydeOHas ayauTopus,
pacnonoxenHas no ajapecy 634034, Tomckas obnacts, I. Tomck, Bepmmnauna ynuua, a. 47, 3 stax, ayn.
318. CocraB ob6opynoBanus: Yuebnas mebenb; JJocka MarHuTHO-MapkepHas -1mrt., 16 pabounx craHuii Ha

6a3ze mporeccopoB Intel Core 15; guaronans MouuTopoB 24", OneparmonHas cucrema: Microsoft Windows
7

13.1.3. MarepuajibHO-TeXHHYecKOe obecneyeHue A5 J1a00paTopHbIX padoT
Jns  mpoBemeHUs  JTa0OPaTOPHBIX  3aHATHH  HCIONB3yeTcs  y4eOHO-MCCIIeOBaTEeNbCKast
BBIUUCIIUTENbHAs Jaboparopusi, pacroiioxkeHHas 1o azapecy 634034, Tomckas oOnactb, TI. ToMck,
Bepmununa ynuna, n. 47, 3 srax, ayna. 314. 16 pabounx cranumii Ha 6a3e mporeccopoB Intel Core i15;
auaroHanb MOHMTOpOB 24", OnepaunonHas cuctema: Microsoft Windows 7 Ilporpammuoe oGecriedeHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
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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. MaTtepuaJibHO-TeXHHYECKOe o0ecredeHue ISl CaMOCTOSATeJIbHOM padoThl

JUiss  BBINIONHEHUS  CAMOCTOATENBHOM  pabOTBl  MCHOJNB3YyeTCs  y4eOHO-MCCIIEI0BaTEIbCKast
BBIYMCIIMTENIbHAS JlabopaTopus, pacmnojiokeHHas 1o azapecy 634034, Tomckas o6macte, T. ToMmck,
Bepmununa ynuna, a. 47, 3 stax, ayn. 314. 16 pabouux cranuumii Ha 6aze mpoueccopos Intel Core i5;
JTuaroHajgb MOHUTOpOB 24", OnepanronHas cuctema: Microsoft Windows 7 IIporpamMmMuoe oGecrieueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.2. MarepuajibHO-TeXHHMYECKOe OOecreyeHne TUCUUIIMHBI JIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MOKHOCTSIMH 310POBbS

OcBoenue aucuuIuHbl JuiaMmu ¢ OB3 ocymiecTBiIseTcss ¢ HUCIONb30BAaHUEM CPEICTB OO0y4YeHUs
0011IeT0 ¥ CIEHHAIBHOTO Ha3HAYCHMUS.

[Ipu oOyyeHMM CTYIEHTOB € HAPYUIEHUSIMH CJIyXa [PEIyCMOTPEHO HCIOJIb30BaHUE
3BYKOYCHJIMBAIOIIEH  allaparypbl, MYJIBTUMEIUNWHBIX CPEACTB W JPYIMX TEXHUYECKUX CPEACTB
npuema/nepenadn yueOHo MH(OpMalMU B JOCTYMHBIX (opMax Ui CTYICHTOB C HapYyUICHHSIMH CIyXa,
MOOUITBHON CHCTeMbI 00y4YEeHHS Ui CTYAEHTOB C MHBAJIUIHOCTHIO, TOPTATUBHON MHIYKIIHOHHON CHCTEMBI.
VYyebHas aynutopusi, B KOTOPO 00y4arOTCsl CTYAEHTHI ¢ HApYIICHUEM CTyXa, 000pyIoBaHa KOMIIBIOTEPHOMN
TEXHUKOM, ayIMOTEXHUKON, BUJCOTEXHUKOM, 3JIEKTPOHHON JOCKOW, MYyJIbTUMEIUMHON CUCTEMOM.

[Ipu 0OyueHWM CTYICHTOB € HAPYLIEHHSIMH 3PEHHSIMH IPEIYCMOTPEHO WCIOIh30BAHUE B
JEKUUOHHBIX M Y4eOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTpPA YAAJICHHBIX OOBEKTOB (HAaIpUMep, TEKCTa
Ha JIOCKE WJIH Cllaiijia Ha dKpaHe) MPU MOMOIIY BUICOYBEIUUUTEINEH ISl YIaJEHHOTO IIPOCMOTpa.

[Ipu 0OyuyeHUU CTYIEHTOB € HAPYLIEHMSIMHM OINOPHO-JABHIraTeJbHOI0 ANNapaTa MCIOIb3YIOTCA
aJIFTEpPHATUBHBIC YCTPOWCTBA BBOAA WH(POpPMAIIMU W JIPYTHE TEXHUYECKHE CPEICTBA IMpHEMa/TIepeaaqn
yueOHOU uH(pOpManMu B JOCTYMHBIX (opMax Ais CTYACHTOB C HApYIICHUSMU OMOPHO-IBUTATEIHHOTO
annapara, MOOUJIbHOM CUCTEMBbI O0YUYEHUS /I JIFOAEH ¢ MHBAJIMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEeKOMEH 1Al
@OHJI OLEHOYHBIX CPEACTB M THUIIOBBIE KOHTPOJBHBIC 3aJaHMs, HCIOJIb3yEeMbIE U OLEHKHU
c(hOpMHPOBAHHOCTU U OCBOCHHUSI 3aKPETJICHHBIX 3a JUCIUIUIMHONW KOMIIETEHITUHN TIPH MPOBEJCHUHN TEKYIIIEH,
MIPOMEKYTOYHOM aTTecTalliy Mo JUCIHUILTMHE MPUBEACH B MPHIIOKEHUU K paboyeil mporpamme.

14.2 TpeooBanus K (poHAY OL[EHOUHBIX CPEICTB A5 JHI ¢ OTPAHHYEHHBIMH BO3MOKHOCTSMH
310POBbS
JUis CTYIEeHTOB € WHBAJIMJHOCTBIO MPETYCMOTPEHBI JOMOJHUTENbHBIE OIICHOYHBIE CPEICTBA,
nepedeHb KOTOPhIX YKa3aH B TaOIUIIE.
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Tabiuua 14 — JlononHUTEIBHBIE CPEICTBA OLCHNBAHUS ISl CTYI€HTOB ¢ HHBAJIM/JIHOCTHIO

BI/IL[BI JOITIOJIHUTCIIBHBIX OLICHOYHBIX cDOpMI)I KOHTPOJISI U OUCHKHU

Kareropuu ctyneHnTos
CPEICTB pe3ynbTaToB 00y4YeHuUs

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

C HapymeHusiMu
ciyxa

[TpenMymIeCTBEHHO MUCHMEHHAS
poBepKa

C napymenusmu | CobeceioBaHue 10 BOIpocaMm K 3aueTy, I[IpenMyliecTBeHHO yCTHas MpoOBEpKa

3peHUs OIIPOC 10 TEPMUHAM (MHAMBUYaTIBHO)

C HapyueHusaMu Pemenne nucTaHIIMOHHBIX TECTOB,

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

anmnapara 3a4eTy

C orpannuenussmMu 1o TecThl, TUCBMEHHBIE CAMOCTOSITENIbHBIE [Ipenmy1iecTBEHHO IpOBEpKa
o01IeMeTMIIUTHCKUM paboThI, BOIIPOCHI K 3a4ETY, METO/IaMH, UCXOASI U3 COCTOSIHUSA
[IOKa3aHUsIM KOHTPOJIbHBIE pabOThI, YCTHBIE OTBETHI = 0OYYaroILIErocss Ha MOMEHT MPOBEPKU

14.3 MeTonnyeckue peKOMEHIAIUH 10 OLIEHOYHBIM CPeACTBAM [IJIsl JIHII ¢ OTPAHHYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI

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

- B IieyatHoii opme;

- B TIe4aTHOU (hOpME C YBEITHMUCHHBIM MIPUPTOM;

- B (hOpMeE AIIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NPe0CTaBICHUE 3a/IaHKsI C UCIIOJIb30BAaHUEM CYPJIOTIEPEBOIA.

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

— MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAaHUEM YCIYT aCCHCTCHTA;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Ipouenypa olLEHHBaHHS PE3yIbTaTOB OOYUYEHHS HHBAIWAOB MO TUCHUILIMHE IMPEIyCMaTpHBAET
npepocTaBieHe nHpopManuu B Gpopmax, aaanTHPOBAHHBIX K OTPAHUYCHUSIM UX 3JJ0POBbSI U BOCIPUSTHSI
uHpOpMaLUK:

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMM 3PEeHMs:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

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

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B TIe4aTHOU (opme.

JJ1s1 JINI ¢ HApYIIEHUSIMH ONOPHO-ABUTATEJLHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

— B Ie4aTHoM (opme.

[Tpr HEOOXOMUMOCTH T OOYYAIOIIUXCS ¢ WHBAIMIHOCTBIO TPOIEAYpa OLEHUBAHUS PE3YIBTATOB
00yUYeHHSI MOXKET IPOBOIUTHCS B HECKOJIBKO ITATIOB.
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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
3a/aun (3a7aHusi), KOHTPOJIbHbIE paOOThI, TECTHI U JIp.) U METOAOB UX HCIIOJIb30BAHUSA, MPEeIHA3HAYEHHBIX
JUTSL ©3MEPEHUST YPOBHS IOCTUKEHUS CTYIEHTOM YCTAaHOBJICHHBIX PE3YJAbTaTOB OOYUCHHUS.

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

[TepedeHb 3aKperICHHBIX 32 TUCIUTIIMHOMN (MPAKTUKON) KOMITETEHIIUH MTPUBECH B Tadmuie 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, BO3HUKAIOIIUX B | CYIIHOCTH MPOOIeM mepenadn u 00padoTKu
xoJie mpoeccCuoHaIbHOM NEeSITeTHHOCTH, CHTHAJIOB B 00J1aCTH PaJMOTCXHHUKH;
NPUBJIEKATH ISl UX PEIICHUS (bu3nKO-MaTeMaTHYECKUN armapar,
COOTBETCTBYIOIINN (PU3UKO-MATEMATUICCKHIA  MPHUBICKACMBIH IS PEIICHUs TPOoOIeM
ammapar nepenadn 1 00paboTKH paguOTEXHUIECKUX

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

MIPOEKTUPOBAHUS JETAJICH, Y3JIOB U
YCTPOMCTB PAAMOTEXHUYECKUX CUCTEM B
COOTBETCTBHH C TEXHHUYECKUM 3a/IaHUEM;
METOAMKY MPOCKTUPOBAHUS
PaIMOTEXHUYECKHX 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
PaMOTEeXHUYECKIX CHTHAJIOB
COOTBETCTBYIOIINI (PU3UKO-
MaTeMaTUYeCKUH armapar; MpOBOIUTH
pacyeTsl U MPOEKTUPOBAHUE JIeTaJeH,
Y3JI0B M YCTPONCTB PaJIMOTEXHUIECKIX
CUCTEM B COOTBETCTBUU C TEXHUUYECKUM
3aJlaHueM; HCIIO0JIb30BATh CPEACTBA
aBTOMATU3AIMH TPOSKTUPOBAHUS TSI
pacyeTa U MpOEKTUPOBAHUS I€TANIEH,
Y3JI0B U YCTPOUCTB PAIUOTEXHUIECKUX
CHCTEM ;

JlomkeH Bia/ieTh HaBBIKAMU BBHISBICHUS
CYIITHOCTH TIPOOJIEM mepeadu u
00pabOTKH CUTHAJIOB; OIBITOM
MPUBJICYCHUS (PH3UKO-MATEeMaTHIECKOTO
amnmapara Jisl pelieHus npooyieM nepeaadu
1 00pabOTKHU paJOTEXHUYECKUX
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 YCTPONCTB
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 U KPUTEPHUEB OLIEHUBAHUS KOMIIETEHIIUA 10 dTarnam

Tloka3arenu u
KpUTEpUHU

OTr4HO (BBICOKHI
YPOBECHb)

Xoporio (6a30Bbrit
YPOBEHB)

3Harb

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

3Haer (akThl, IPUHITHIIHI,
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
ITIOBECACHUEC 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 CYIIHOCTh MpOOJIEeM, BO3HHUKAIOUIMX B
xozie TpoecCUOHATILHOM JeATeNIbHOCTH, MPHUBIEKATh S HMX pELIEeHUs COOTBETCTBYIOIIMHA (pu3mKo-
MaTeMaTU4eCKUH anmapar.

s popmMupoBaHUS KOMIIETEHIIMH HEOOXOAMMO OCYLIECTBUTH psf ATAroB. DTanbl (pOpMUPOBAHUS
KOMIIETEHIIMM, TIPUMEHSEMBbIE JUISI 3TOr0 BUIBl 3aHATHUM M MCIONb3YyEMBIE CPENCTBA OLCHUBaHUS
IpeJICTaBlIeHbI B Ta0nuie 3.

Tabnuua 3 — Dransl GopMUpOBaHKS KOMIETEHIIMH U MCIIOJIb3yeMble CPEICTBA OLIEHUBAHUS

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

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

po0OieM, BOSHUKAIOIINX B
xo7ie MpodheCCHOHATbHON
JESITENIbHOCTH;
IMPUBJICKATh JJI pCIICHUA

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

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

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
CaMOCTOSITENIbHOM
paboThI (KypcoBOi
MIPOEKT / KypcoBas
pabota);

nabopaTopHBIC 3aHATHUS,
e llHTEepakTUBHBIC
JICKITUY;

e [IpakTuueckue
3aHSTHS,

e JlaGoparopHbie
paboTsr;

o Jleknuu;

e CamocTosTenbHast
paborta;

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

nabopaTopHBIC 3aHATHUS,
e JlabGopaTtopHble
paboThI;

e CamocTosiTeNnbHas
pabora;

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

Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e KonrtponpsHas pabora;
e JlomalHee 3aJaHUE;
e Ortuer no
nabopaTopHOil paboTe;
e Pacuernas pabora;
e KoHCHekT
CaMOIIO/ITOTOBKH;

o Tecrt;

e OTtuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexT);

e KoHuTponbHas paboTa;
o JlomaiHee 3a7aHue;
e Ortyer no
naboparopHoi pabore;
e 3ammTa KypcoBbIX
pOEKTOB (padoT);

e PacuerHas pabora;
e Koncnekr
CaMOTIOJITOTOBKH;

o Tecr;

e OTuer no KypcoBoi
pabore;

e 3ayer;

e DK3aMeH;

e Kypcogas pabota
(npoexr);

e JlomarHee 3aJaHue;
e Ortyer no
nabopaTopHOit paboTe;
e 3amuTa KypCcoBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 110 KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabota
(poexT);

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

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

Cocras 3HaTh VYmMmeTb Bnangers
OT1Iu4HO

(BBICOKHUI YPOBEHbB)

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

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

® CBOOOJHO MPUMEHSIET

(hbu3MKO-MaTeMaTHIE CKUN

arrmapar sl peIeHus
npobyem nepenaan u
00paboTku
PAAUOTEXHUIYCCKUX
CHTHAJIOB;

® YBEPEHHO BJaJieeT
HaBBIKAMU BBISBICHHUSI
CYIITHOCTH TIpoOIeM
nepenadn 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) HOHAY4HYIO 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 nepesayu u
mpo0ieM nepeaadu u 00paboTku 00paboTKu
00paboTKu; PaauOTEXHUYECKHUX PaaUOTEXHUYECKHUX

CUTHAJIOB; CUTHAJIOB;

VIIOBJIETBOPUTENILH ~ ® JaeT OMpPECICHUsI e ymMmeeT paboTarb co ® BjIaJiceT

0 (moporoBsIi OCHOBHBIX IOHATHI B CIIPABOYHOM TEPMUHOJIOTHEHN B

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

2.2 Komnerenuus ITK-6
[TK-6: roTOBHOCTBIO BBIIIOJHATH pPACYET W NPOEKTUPOBAHUE JeTalled, Y3JI0B M YCTPOMCTB

pPaIMOTEXHUYECKUX CUCTEM B COOTBETCTBUM C TEXHMYECKMM 3aJaHMEM C UCIOIb30BAHUEM CPEICTB
ABTOMATU3AIMU TPOEKTUPOBAHUSL.

Jnst popMupoBaHUS KOMIIETEHIIUH HEOOXOAMMO OCYIIECTBUTH PSJ ITANoB. JTanbl (OPMUPOBAHUS
KOMIIETCHIIMM, MPUMEHAEMBbIE [JI1 3TOr0 BHJAbl 3aHATUA W HCHOJB3YEMBbIE CpPEICTBA OLCHHBAHUS
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 pasivo-
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
JIEKLNN;

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
3aHSATHS,

e JlaGopatopHble
paboThI;

o Jlexknuu;

e CamocrosiTeNbHas
pabora;

e KoHTpOIb
CaMOCTOSITEIILHOU
paboThI (KypcoBOi
MPOEKT / KypcoBas
pabota);

e [IpakTuueckue
3aHSATHS,

e JlaGopatopHsble
paboTsr;

o Jleknuu;

e CamocrosiTeNnbHas
paborta;

e KoHtponb
CaMOCTOSITEIILHOM
paboTsI (KypcoBoi
MIPOEKT / KypcoBast
pabora);

e CamocTrosTenpHas
pabora;

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

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e KonrtponpHas pabora;
o JlomamiHee 3aJaHue;
e Ortuer no
nabopaTopHOil paboTe;
e Pacuernas pabora;
e KoHCHekT
CaMOITIO/ITOTOBKH;

o Tecrt;

e OTtyer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMCH;

e Kypcosas pabora
(mpoexT);

e KoHuTpomnbHas paboTa;
e JlomamHee 3amaHue;
e Ortyer no
naboparopHoi pabore;
e 3ammTa KypcoBbIX
pOEKTOB (pador);

e PacuerHas pabora;
e Koncnekr
CaMOTIOJITOTOBKH,

o Tecr;

e Otuer 1o KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

e Kypcogas pabota
(npoexr);

o JlomaliHee 3aJaHuUeE;
e Ortyer no
nabopaTopHOit paboTe;
e 3amuTa KypCcoBBIX
IIPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 10 KypcoBoi
pabore;

e 3auer;

e DK3aMeH;

e KypcoBas pabora
(mpoexkr);

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

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

Cocrasn 3Harb VYmMmerb Bnangers
OT1iIu4HO e 000OCHOBBIBAET

(BBICOKUI YPOBEHb)

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

® TPaMOTHO NPOBOAUT
pacueTsl U
MIPOEKTUPOBAHUE
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;

e CBOOOJIHO UCIIOTIB3YyeT
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)

VYIOBIETBOPUTEIBH
0 (ITOPOTrOBBIH
YPOBEHD)

pacuera u
MIPOEKTUPOBAHUS
JeTaJIel, y3JI0B 1
YCTPOMCTB
PaOTEXHUYECKUX
CHCTEM B COOTBETCTBHHU C
TEXHHUYCCKUM 3aJaHHEM;
® ApryMEHTHPYET
MOPSII0K
MPOEKTUPOBAHUS
paHHOTeXHquCKHX
YCTPOMCTB M CUCTEM C
HCIIOJIb30BAaHUEM CPEJICTB
aBTOMAaTH3aIlNH
MIPOEKTUPOBAHUS;

® BOCIPOU3BOAUT
OCHOBHBI€ PUHIIUITBI
pacuera u
MIPOCKTUPOBAHUS
JeTanei, y3JioB u
YCTPOMCTB paino-
TEXHUYCCKHX CUCTEM;

® UMEET MpeACTaBICHUE
0 METOJUKAX
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
PaauOTEXHUYECKHUX
CHCTEM;

MIPOBOJUT PACYETHI U
MIPOEKTUPOBAHUE
JIeTaJIeH, y3JI0B 1
YCTPONCTB
PaauOTEXHUYECKHUX
CHUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
® KOPPEKTHO UCIOJIb3YET
CpeJICTBa aBTOMaTU3aIuu
IPOEKTUPOBAHUS IS
pacuera u
IIPOEKTUPOBAHMUS Jie-
TaJIEH, Y3JI0B U
YCTPOMCTB
PaIUOTEXHUYECKHUX
CUCTEM;

® yMeeT NpPEeCTaBIATh
pe3yabTaThl PacyeTOB
XapaKTepUCTHUK Y3JI0B U
YCTPOMCTB paguo-
TEXHUYECKHUX CUCTEM;

e yMmeeT paboTraTh co
CITPABOYHOM
JUTEPATypOu;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS

pacuera u
MIPOEKTUPOBAHUS
JeTaliel, y3JI0B U
YCTPOMCTB
PaaMOTEXHUYECKHUX
CUCTEM;

® HCIIONB3YET IPUEMBI
MIPOEKTUPOBAHUS y3-JIOB
U YCTPOMCTB
PaaUOTEXHUYECKHUX
CUCTEM C
HCIIOJIb30BAaHUEM CPEJICTB
aBTOMAaTHU3ALINHI
MIPOEKTUPOBAHMS;

® BIAJCET
TEPMHUHOJIOTUEN B
obmactu
IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOMCTB
PaMOTEXHUYECKUX
CHUCTEM;

® CrI0COOEH KOPPEKTHO
IIPEJICTAaBUTh PE3YIbTAThI
pacueTa XapakTepUCTUK
Y3JI0B U YCTPOMCTB
CPEICTB
PaMOTEXHUYECKUX
CUCTEM;

Jnst peanu3anuy BBIMICTIEPEUUCIIEHHBIX 3a7ad OOYYEHHUS! HCIOIB3YIOTCS TUIIOBBIE KOHTPOJBHBIC
3aJlaHusl UM WHBIE MaTepHhasibl, HeoOXOAUMbIE ISl OIICHKU 3HAHW, YMEHHWIl, HABBIKOB M (WMJIM) OMbBITA
NESATEIPHOCTH, XapaKTEPHU3YIOIMX dTanbl ()OPMUPOBAHMS KOMIETEHIIMA B TPOILECCE OCBOCHHS
00pa3oBaTeNbHON IPOrPaMMBI, B CIEIYIOIIEM COCTABeE.

3.1 Bonnpochl Ha caMONOATOTOBKY
Omnpenenenne BpEMEHHBIX U CIIEKTPAIbHBIX XapaKTEPUCTUK MEPUOINYECKUX CUTHATIOB
Omnpenenenne CeKTpaIbHBIX XapaKTEPUCTUK HEIEPUOINYECKUX CUTHAJIOB
[IpakTHueckoe MPUMEHEHNE TEOPEM O CIIEKTpax
[TpakTHKa IpUMEHEHUS ONEPATOPHOIO U BPEMEHHOTO METOOB JUIsl pacueTa IPOXO0XKACHUS CUTHAJIOB
yepe3 JIMHENHBIE dJIEKTPUIECKHE LETTH
IIpaxtuka npumenenus A11® nis criekTpaabHOro aHanu3a
Juckpern3anus aHaIoroBoro CUrHajia ¥ pacueT CIeKTPaIbHOM MIOTHOCTH JUCKPETHON
[IOCJIEI0BATEIbHOCTH
OrnpeneneHne 4aCTOTHBIX M BPEMEHHBIX XAPAKTEPUCTHUK TPAHCBEPCAIBHBIX U PEKYPCUBHBIX
UGPOBBIX PUIBTPOB
Cunre3 undpoBbIX QUIBTPOB METOJAMU HWHBAPUAHTHOCTU UMIYJIbCHON XapaKTEPUCTUKH U
OMITMHEWHBIM Z-TIpe0Opa30BaHUEM
Pacyer mapameTpoB paAMOCUTHAIIOB € PA3JIMYHBIMM BHJIAMU MOILYJIALUN
Pacuer HM3KOUAaCTOTHOTO SKBUBAJICHTA U30MPATEIHLHOMN 1IETIH M €T0 XapaKTePUCTUK
PacueT npoxoxaeHus paauocurHana yepes n30upaTeabHyo Lelb
Pacuer cniekTpa TOKa Ha BBIXOJ€ HEIMHEMHOW LIETIH
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Pacuer napameTpoB HETMHENHOTO YCUJINTENSI U YMHOXKHUTENS YaCTOTBI
Pacuer napameTpoB aMIIUTYTHOIO MOAYJIATOPA

Pacuer mapameTpoB A€TEKTOpa aMILTUTYIHO-MOLYJIMPOBAHHBIX KOJIeOaHUH
Pacyer mapameTpoB aBTOreHepaTOpa rapMOHUYECKUX KOJIeOaHun
Onpenenenne aBTOKOPPENSIUOHHBIX U B3aUMHO-KOPPEISAIMOHHBIX ()yHKITHIA
Pacuer cornacoBanHbIX (UIBTPOB
Pacuer criekTpanbHbIX XapaKTEPUCTUK AUCKPETHBIX CUTHAJIOB

3.2 TecroBble 3agaHus
Tunossie Bonpockl Tecta 1o Teme «ODU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB»:

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

BapI/IaHTbI OTBETOB

" 5 sy - )

57 ) 0=/ tyy, Y |2 0, t<"Y)

~ B4 > _

: E, 120 ) £/ b/ <r<Y/
s(t) = %(%+%) % S=4E, t>0
~hy 0 3 0, t<_t12, t>t K 0, t<_%
Pucynoxk 1 0 %(%+%j’ _%sts%
°) 0, t<_t12, t>%

Bomnpoc 2: Ha pucynke 2 noka3zan curaan S(t). OnpeneiiuTe HEYETHYIO OTHOCHTEIILHO HYJISI
COCTABJISIIOIYIO S, (t) curHama S(t).

BapuaHTbl OTBETOB

i) sfi)

E Y
51 Z | 72 f
Er-— 1) . 0 B 2) —fl. 0 f £
E/z _E/é _E/é.___

_ 3
0 4 s ES;
_ By 21
Pucynok 2 3 I 7 I " > E/4 l
| | 1 0
4 0 A | - P
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5)

Bonpoc 3: Ha pucynke 3 nokasan curnai S(t). Onpenenuts suepruto 9 curnaina S(t).

s(4)
B+

BapuaHTbl 0TBETOB

Pucynok 3

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

Bonpoc 4: JlaHo aHATUTHYECKOE BPEMEHHOE TPECTaBIeHue cUrHana. OnpenenuTh SJHEPTHIO Dy
YETHOM OTHOCHTEJIBHO HYJISI COCTaBsitoInel curnaina S(t).

BapI/IaHTLI OTBCTOB

E® E’T
31,% = awem =
E sin (ZEtJ 0 1) 4 2) 2
S(t) = T 3 0 E2T
0, t<0, t; 3) om = 2) 3, = 2
o2
5) Qltem - 2E T

(1) 1 oTHOCUTENHHO % (2) nepuonnueckoro curnana S(t).

Bonpoc 5: Ha pucynke 5 nokaszan curaain S(t). OnpenenuTs BU CHMMETPHUH OTHOCUTEIBHO HYJIS

\f\

BapI/IaHTLI OTBCTOB

Ve

Pucynok 5

%

HE4eTHast 1. HeuerHas
1) HEeYeTHas 2) 2. dYerHas
. 4YeTHas 1. yernas
3) HeYeTHas 4) 2. dYerHas
YyeTHast
5) 2. 06mero Buma

Bonpoc 6: Ha pucynke 6 mokasan curaain S(t). Onpenenuts BEMTUIHHY MOITHOCTH P
nepuoanueckoro curnana S(t), ecnmu E = 2B, R = 10 Om.

sy

BapuaHTbl OTBETOB

1)

2)

P=0,25 Bm
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Pucynok 6
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3) P=25 Bm 2) P =0,05 Bm
5) P=5 Bm
30




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

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

()

1) 2) (©) (4)
c JH : L
e Rl
_—/— | |k 1]
L
VY ° o —_
P 2 P+ A Ps P Ps
I 2p+ 2 2 2p+ 2
02 4 2 p+/5 p +pﬂ+a)p p+75 pc +3ps-
I I4 g
— 2y — 2 3 B P _ — 2 ~
1.2 4 B e 2 sing 0,45.(e 0384t _, 2.62,6’t) L2 cos €t ;
2 o P 2
1 1 R
O6osHauenns: p=—— , 0 =—, DP=—
g RC P JLC d L
Bonpoc 1: Kakoii ienu cooTBETCTBYET Bonpoc 2: Kakoll nenu cooTBETCTBYET Bonpoc 3: Kakoili 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) )
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
[Tpumeuanme: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH U (poii O
33
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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)=———"
| 5 ‘ o +o 2 20+ jo
: o
$y(0)=—5—
? o +w?

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

BapunaHTbl oTBETOB

1/a? |S,(@) 1o’ [S:()| 1ao? [S2(0)

) N g ® dg N 20 |

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

| n 0, n a

3.3 Tembl foMaLIHUX 3aJaHUH
Onpenenenne BpEMEHHBIX U CIIEKTPAIbHBIX XapaKTEPUCTUK MEPUOINYECKUX CUTHATIOB
OnpeneneHne CEKTPaJIbHBIX XapaKTEPUCTHK HETIEPUOINYECKUX CUTHATIOB
[TpakTHueckoe NpUMEHEHUE TEOPEM O CIIEKTpax
ITpakTrKa IpUMEHEHUS ONIEPATOPHOIO U BPEMEHHOI'O METOJIOB JUIsl pacdyeTa IPOXOXKACHHUS
CUTHAJIOB Uepe3 JIMHEHHbIE JIEKTPUUYECKHE LIeTH
IIpaktuka npumenenus 11D nis cnekrpaabHOro aHanu3a
Juckpern3anus aHaIoroBoro CUrHajia ¥ pacyeT CIEeKTPaIbHOM INIOTHOCTH JUCKPETHON
MOCJIEA0BATENBHOCTH
Omnpenenenne 4acTOTHBIX M BPEMEHHBIX XapaKTEPUCTHK TPAHCBEPCATBHBIX U PEKYPCUBHBIX
UGPOBBIX PUIBTPOB
Cunre3 undpoBbIX QUIBTPOB METOJAMH HWHBAPUAHTHOCTH UMITYJILCHOW XapaKTEPUCTUKU U
OMITMHEWHBIM Z-TIpeoOpa30BaHUEM
Pacyer mapamMeTpoB palMOCUTHAJIOB C PA3JIMYHBIMU BUJAMHU MOIYJISIIUN
Pacuer HM3KOUAaCTOTHOTO SKBUBAJICHTA U30MPATEIHLHOMN 1IETIH M €r0 XapaKTePUCTUK
PacueT npoxoxaeHus paauocurHana yepes n30upaTeapbHyo Lelb
Pacuer cniekTpa TOKa Ha BBIXOJI€ HEIIMHEHMHOW LIETIH
Pacyer napamMeTpoB HETMHEHHOTO YCUIIUTENS U YMHOXKHTEIS 4YaCTOThI
Pacuer napameTpoB aMIUIUTYTHOTO MOZYJISTOpA
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Pacuer mapameTpoB Ae€TEKTOpa aMILTUTYIHO-MOLYJIMPOBAHHBIX KOJIeOaHUH
PacueT mapameTpoB aBTOreHepaTopa rapMOHUYECKHX KOJIeOaHUM
OmnpeneneHre aBTOKOPPENSIUOHHBIX U B3aUMHO-KOPPEISAIMOHHBIX (DYHKIIMIA
Pacuert coriacoBaHHbIX (PUIBTPOB

Pacuer criekTpanbHbIX XapaKTEPUCTUK JUCKPETHBIX CUTHAJIOB

3.4 TeMbl KOHTPOJIBHBIX PadoT . .
Kontponbras padota nmo teme «PACUET CITEKTPA TOKA HA BbIXOJIE HEJIMHEMHOUW LETTN»:

Bapuanrt 1

K wemmneiinomy omementy (HD) npwioxensr cymma A
noctossHHOro Up M mepeMeHHOro ¢ aMIuuTyaoM E TapMOHHUYECKOTrO i e ) A
HanpsbkeHuid. B BeixomHyro uens HD  BriOUeH napaiienbHBINA i ' |
KojeOaTeNbHbI KOHTYp, HACTPOEHHBII B PE30HAHC C YacTOTOU i —————— ---- r————J:
BXOJHOTO curHana. llapamerpsl Harpy3ku HEIMHEWHOTO DJIEMEHTA: : : i
I00pOTHOCTh KOHTYypa Q = 65; pe3onaHcHas yactota fp = 235 kIl : : '

v

eMKocTh KoHTypa Cx = 3500 nd.

e BpINonHUTH alpoOKCUMALIMIO BOJIbTAMIIEPHOW XxapakrepucTuku HO
CTETIEHHBIM OJIMHOMOM U OTPE3KaMU NMPSAMbIX JTUHHH.

e PaccuuTtaTh COIPOTUBICHHE HArpy3kd IIOCTOSHHOMY TOKY M IIEPEMEHHOMY TOKY Ha 4acTOTax,
PaBHBIX 4aCTOTaM [IEPBOM U BTOPOIl rapMOHUK BXOJIHOT'O CUTHAJIA.

JU1 OJINHOMMAJIBHOM aNllpOKCUMAaLUN:

e PaccuuTaTh BEJIMYMHY IOCTOSSHHOW COCTaBIISIIOIIECH, aMILIUTYIbl IIEPBOM U BTOPOW FapMOHUK TOKA,
MIPOTEKAIOIIEr0 Yepe3 HEJIMHEHHBIN 3JeMeHT, eciu nocrosiuHoe cmemnienne Ug coctaisier 0,3 B, a
aMIUINTyZla TIEPEMEHHOM rapMoHM4YecKoi cocrasistouiel £ pasHa 0,1 B. Onpenennts 3HaueHMS
IIOCTOSIHHOM COCTABJISIIOLIEH M aMIUIMTYJl IEPBOM M BTOPOM FapMOHUK HAIIPSKEHUsS Ha Harpyske mnpu
TeX K€ CUTHajax.

e BriOpare pabouyio Touky HDO Ha cepenamne nuHeiHOro yuactka. Paccumtars koddduument
YCWJIEHUSl JJI1 PE30HAHCHOTO YCWIWTENs, paboTaromiero B JUHEHMHOM pexume. OrmnpenenuTb
MaKCHMaJIbHO JOIYCTUMYIO JUIsl TMHEHHOIO PEKUMa aMILUINTYly CUTHAJIa Ha BXOJIE.

3.5 Dk3amMeHalOHHbIE BONIPOCHI
— 1. Mongenun curHanmoB M HMX CBOHCTBA. JIluHaAMM4YecKoe MpPENCTaBICHHE CHUTHAJIOB.

OHepreTu4ecKue XapakTepUCTUKHA CUTHAJIOB 2. Pa3nokeHne NepruoAnYecKOro CUrHajla Mo TapMOHHUKaM.

CrniekTpaibHble XapaKTEpPUCTUKU NMEPUOAMUECKOro curHana 3. 'apMOHMUeCKHi aHaIu3 HEMepUOANYECKUX

curHanoB. CHeKTpajbHbIE XapaKTEPUCTUKU HEMEpUOAUYECKUX CcUTrHaloB 4. Teopemsl O cnekrpax

(crmoxeHWe CHUTHAJIOB, M3MEHEHHME MacuiTaba, CABUTI CHTHAJOB BO BpeMEHHU, Au(QepeHlHpOBaHUE,

MHTETPUPOBaHKE, IPOU3BeIeHHE CUTHAIOB) 5. CBepThIBaHHUE JBYX CUTHAN0OB. KoppensuoHnHsle GyHKIUU

nByx curHanoB 6. IlpeoOpasoBanue Jlammaca. OOparHoe mnpeoOpazoBanue Jlaruaca 7. CBoiicTBa

npeoOpa3oBanus Jlamnaca (CliokeHME CUTHAJIOB, U3MEHEHHE MaciuTalda, CIBUI CUTHAJIOB BO BPEMEHH,
nuddepeHIMpoBaHUe, WHTErPUPOBAHUE, IIPOM3BEIEHUE CHUTHaloB) &. MaremaTuueckue MOJENu

JUHENHON snekTpuueckoil nenu. Ilepenarodnasi, UMIynbCHAsI, NMEPEXOAHAs XapaKTEPUCTUKA LEnH. 9.

[IpoxokaeHne nepuoauYecKux CUTHAJIOB 4yepe3 LeNu (METOJ KOMIUIEKCHBIX aMruiuTyn). [Ipoxoxkaenue

HEMepUOANYECKUX CUTHAJIOB 4epe3 1enu (oneparopHsiit meros) 10. OmneparopHblii METOJ ONpeaeIeHus

YCTAHOBHUBILIEHCS pPEaKIHWM LENU Ha BKIIOYEHHUE Mepuoandeckoro curHaia l1. BpemeHHble MeTOabl

ananu3a (uHTerpaisl [droamens) 12. AM konebanus. ToHanmbHass MOAYISIMS TAPMOHHUYECKON HecCyIeH

13. DHepreTudeckue xapakrepuctuku AM konebanuii. banancHas amrmumtyaHas Moayisius 14. Yrnosas

Monyisiius. ToHanmpHas yriosasg Momymsiuust 15. CrekTp CUrHalioB YITIOBOM MOAYISLMU TPU MaJbIX

HHACKCAaX Moaymsiuuu 16. CHekTp CUTrHajIoB YIIOBOM MOOYJSIMKA TPHU TPOU3BOJIBHBIX HWHIEKCAX

Moxynsauu 17. AHanoroBble, AUCKpEeTHbIE M LU(pPOBbIe cUrHaidbl. OOO0OIIEHHAsT CTPYKTypHas cxema

cucteMbl I1MPpoBOil 00paboTku curHanoB. 18. CHekTp AWCKPETHOro curHana. BuusuHue Qopmbl

JUCKPETU3UPYIOIINX UMITYJIbCOB HA XapaKTEPUCTHKU JUCKPETHOIO curHana 19. PaznoxeHue cUTHaiIoOB B

psan KorenbHukosa. JlokazarenbctBo. OcHoBHBIE BBIBOBI 20. [Ipsimoe u obparHoe AIID. Cesasp AP u

cnekrpa auckperHoro curhHaia 21. Cpoiictea AIID 22. IIpsmoe u oOparHOe Z-peoOpazoBaHMUA.

CroiictBa Z-mpeoOpazoBanuii 23. Iludpossie ¢GuabTppl. OCHOBHBIE CTPYKTYPBL. XapaKTEPUCTHKH

1 poBeIx GuIbTpoB 24. CructeMHas GyHKUIUS TUPPOBOTO GHIBTPa. YCTOWIMBOCTH TUCKPETHBIX CHCTEM

25. Cunre3 1mudpoBbIX (GUIBTPOB (MeTON OWIMHEHHOTO Z-TpeoOpa3oBaHUs, METOA HWHBAPHUAHTHOU
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UMITYTbCHOW XapaKTepUCTUKH) 26. MeToasl pacueTa OTKIMKAa Ha BbIXOAE HU(MPOBBIX (GUIBTPOB 27.
Bo3zneiictBue cmaboro rapMOHHUYECKOTO CHTHAJla Ha O€3WMHEPIIMOHHBIA HEJTWHEHWHBIM 3JIeMeHT 28.
Bo3zelicTBue CHUIBHOrO TapMOHHUYECKOTO CUTHajJa Ha OE3MHEPIMOHHBIH HETUHEWHBIA sreMeHT 29.
HenuneitHoe pe30HAaHCHOE YCUJICHHE. YMHOKEHHE YacTOThl TapMOHMYECKMX curHaioB  30.
ABrokonebarenpHas cuctema. O0mme monoxkeHus. CTallMOHAPHBIA pexuM padoThl aBToreHeparopa 31.
Bo3nukHOBeHHE KoyieOaHWM B aBTOTreHeparopax. MSTKMA W KECTKUH PEKHMBI CaMOBO30YXICHUS
aBToreneparopa 32. RC-reneparopsl

3.6 TembI pacueTHBIX padoT
3aoanue Ne 1.
[TpousBecTn CHEKTpaJbHBIN aHAIN3 TEPUOTUYECKOTO curHasia Buaa s(t), rpaduk KOTOpOro
nokasaH Ha pucyHke (nepuoa T=500 Mxc).

s A
1B
| l l | >
T3 4T/3 7713 :
IS
2B

e PaccuuTarh ¥ IOCTPOUTH CIIEKTP aMIUIUTY/ U CHEKTp (a3
(urcio rapmonuk < 10).
e 3ammcarh aHATMTUYECKOE BBIPAKCHUE U TIOCTPOUTD OIICHKY U3 JIBYX TaPMOHUK.
e PaccunTarh OTHOCHTEIHHOE 3HAYCHHE MTOTPEIITHOCTH TPEACTABICHUS CUTHANA S(t) OLICHKOH 13
JIBYX TAPMOHHUK.
3aoanue Ne 2.
Paccuntarh ¥ MOCTPOUTH OTKJIMK Ha BBIXOJE JTMHEWHOH Ienu. CUTHAI Ha BXOJC OIHCHIBACTCS

~~ -~
—at o . 9
BBIPAKEHUEM sq = E- e .o (/, B. Jluneiinas 1ienpb 3aaHa UMITYJICHOM XapaKTEPUCTUKOW BHJA

~ g ~
g =p-e" o[ B
3aoanue No 3.
Teoperndeckuii Borpoc 15.
TonaspHast aMIUTUTYAHAsE MOIYIsIIHs (OCHOBHBIE apaMeTpbl: M, Pcp, Po, Pmax, Pmin, mmpuna
criekTpa). BpemeHHoe, crieKTpaabHOE U BEKTOPHOE MPEICTaBICHHUS.

3.7 Tembl 1a00paTopHBIX padoT
— IlpakTHka anmapaTypHOro aHaju3a CUTHAJIOB BO BPDEMEHHOM 1 4aCTOTHOM 001acTsaX
— HccnenoBaHue CIEKTPOB yNPaBISIIOIINX CUTHAJIOB
— IlpoxoxneHne ynpasisIOIIMX CUTHAJIOB YEPE3 JIMHEHHBIE LIENU
— HccnenoBaHue 4acTOTHBIX M BPEMEHHBIX XapaKTEPUCTUK TUCKPETHBIX CUTHAJIOB
— AMIUIUTYIHO-MOAYJINPOBAHHBIE CUTHAJIBI
— MHccenenoBanne HEMMHEWHOTO YCUIIATENSA M YMHOXKHUTEIS YaCTOTHI
— AMIUIUTYOHBIA MOIYIISITOP
— HccnenoBanue 1eTeKTUPOBAHUS aMIUTUTYAHO-MOYIUPOBAHHBIX KOJIEOaHU
— LC-aBroreneparop CHHYCOUIATBHBIX KOJICOAHMI

3.8 3auér
1. ChopmynupoBaTh OCHOBHBIE WJIEU MPEICTABICHUS CHUTHaANa 00O0OIIEHHBIM psigoM Dypbe
(cyThb cpenHeKBaIpaTUYecKoro MNpUONMKEHHs, 3a4eM HYXEH OpTOTOHAJIbHBIA Oa3uc, 3aueM MOJIHBIN
0a3uc, yHuBepcajgbHas pacyeTtHas ¢opmyna). 2. Ilpsmoe u oOparHoe mnpeoOpazoBanus Dypne
(pusmueckuii cMbICI, pa3MEPHOCTb, TPAHULIBI IPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psaoM dDypse). 3.
[Ipocreiimue o6oOmeHHBIE (QYHKIINH, UX CBOMCTBA, CBSI3b MEXAY HUMH BO BPEMEHHOW M YaCTOTHOU
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obnmactu. 4. JluHaMu4eckue MOJEIM CHTHAJIOB (TeOMETpUYECKash WHTEpPIpETalys, HHTErpalbHbIC
NpEeACTaBICHUss M CBA3b MexIOy HUMH). 5. Teopembl 0 chekTpax: HM3MEHEHHE Maciutaba u
middepeHnrpoBanre (BO BPEMEHHOM M 4YacTOTHOM oOnactu). 6. Teopembl O CIEKTpax: CABUT H
NepeMHOKeHHEe (BO BPEMEHHOW M YacTOTHOW oOmactu). 7. TeopeMbl 0O CHEKTpax: CBepTKa H
WHTETpUpoBaHue (BO BpPEMEHHOW W YacTOoTHOW oOmactu). 8. Ilpsmoe m oOparHOoe mpeoOpa3zoBaHUS
Jlamnaca (copMyarpoBaTh OCHOBHBIE UEU: IIepexo]] oT peoOpa3oBanuii dypwe, P-maockocTh U cMbICT
KOMIUIEKCHOU 4acToThl P, mHTerpansnas gopmyna Komm u ee npumenenue). 9. CpaBHUTEIbHBIN aHAIN3
npeobOpaszoBanuii dypre u mnpeodpazoBanmii Jlarutaca (wHTerpansl dypre u Jlammaca, TpaHUILBI
IIPUMEHMMOCTH, B3aUMHBIM mHepexol OT ofHoro Kk japyromy). 10. YacToTHele U BpeMEHHbIE
XapaKTEPUCTUKU JIMHEWHBIX IIENeH W CBSI3b MEXJIy HUMH BO BPEMEHHON M 4YacTOTHOW oOmactu. 11.
BozneiicTBue nepuoinyecKUX CUTHAJIOB Ha JUHEHHble nenu. (MeTol KOMIUIEKCHBIX aMIUIUTYI U €ro
IIPUMEHEHHUE I pacueTa NEePUOAMYECKMX CHUTHAJIOB Ha BBIXOJE Y3KOIIOJIOCHBIX M IIMPOKOIOIOCHBIX
TuHEeNHbIX Lenel). 12. Bo3nelicTBue HenepuoOAMUYECKUX CUTHAJIOB Ha JuHEiHble nenu. (OneparopHbIi
MeTox pacuera oTkiauka. CyTh MeTO/a, JOCTOMHCTBA, HEAOCTaTKU ). 13. Bo3nelicTBre HenepuoIn4ecKux
CUTHAJIOB Ha JIMHEHHBIE LIENU. (BpEMEHHbIE METOBl aHAIW3a ,MHTerpai J(roamens, HHTerpail CBEPTKHU;
CyThb METOJIOB, JOCTOMHCTBA, HelocTaTku). 14. CpaBHUTENbHBIA aHAIU3 PAa3IUYHBIX METOJOB pacyera
OTKJIMKA Ha BBIXOJI€ JIMHENHBIX LIeTIel (ONEepaTOpHOro METO/Ia U METOA0B BPEMEHHOTO MHTETPUPOBAHMUS).
15. TonanpHas amIUIUTyAHAss MOAYJsuus (ocHOBHble mapamerpsl: M, Pcp, Po, Pmax, Pmin, mmpuna
crekTpa). BpeMmeHHoe, cnekTpaJibHOE€ M BEKTOPHOE IpeiacTaBieHMs. 16. AMIIUTYIHO-UMIIYJIbCHO-
MOJYJIMPOBaHHbIE CUTHAJIBI U UX CEKTphl. 17. CpaBHuTenbHbI anain3 AM curnanos u AIM curnanos
BO BpEeMEHHOM W 4yacToTHOM obnactu. 18. CpaBHuTenbHbIN aHanmu3 AM curHanoB u BM curnanos Bo
BpPEMEHHOM! U 4yacToTHOH ob6nactu. 19. ToHanbHas yacTOTHAs MOAYIALMS (OCHOBHBIE ITapaMeTphl: UHJIEKC,
JeBUAlMs, IIMpUHA CHEeKTpa). BpemeHHoe, cnekTpanbHOe, BEKTOpHOE MpeacTaBieHus npu m<<l. 20.
TonanbHas QaszoBas MoayasuMs (OCHOBHBIE IApaMeTphbl: HHAEKC, JEBHAlMs, IIMPHUHA CIIEKTPA).
BpemenHoe ,criekTpanbHOE M BEKTOpHOE ImpenacTaBieHus npu m<<l. 21. CmemanHas MoOmyIsLus
(amrumMTynHas M yrioBas). BpemeHHoe, crnekTpanbHOe W BEKTOpHOe mpencrabieHus. 22. Ilonsrtue
¢du3nueckoil orumOaromieii, MIHOBEHHOW 4YacTOThl M TMOJHOH (pa3pl y3KOIMOJIOCHOTO IIpoliecca.
IIpencraBneHne y3KOMOJIOCHOIO TMpolecca B KOMIUIEKCHOM IuIocKkocTU. lloHATHE KOMIIIEKCHOU
orubaromied. 23. Ouenka ¢uznueckoil orudaroiell, MrHOBEHHOW YacTOThI U MOJIHOM (pa3bl ¢ MOMOIIBIO
npeoOpasoBanuil ['mnpbepra. 24. AHAINTHYECKUN CUTHAI M €ro CBOMCTBAa BO BPEMEHHOW M YacCTOTHOM
oOnactu (aHaJUTHYECKUM CUTHAJl — KOMILJIEKCHAas MOJEIbh Y3KOIOJOCHOIO CHUTHajla, ONpeseseHHas ¢
noMolsio npeoOpasoBanuil [uias0Oepra). 25. AHanu3 u3duparenbHbIX Ienel (aMIUIMTYIHO-YaCTOTHAs U
UMITYJIbCHASI XapaKTEPUCTUKU U30MpaTesIbHbIX Lienei). 26. Hu3kouacTOTHBINA SKBUBAJIEHT U30MpaTEeNIbHbIX
nenei (MOrpenrHoCTh NPUOIMKEHHS, aMIUIUTYJHO-4aCTOTHAasE M MMITYIbCHAs XapaKTepUCTUKH), 27.
CpaBHUTENbHBII aHanu3 W30UpATENbHONM I[ENM W €ro HU3KOYAaCTOTHOTO SKBHBAJIEHTA (CPaBHUTH
aMIUTUTYIHO-YaCTOTHbIE XapaKTEePUCTUKH, UMITYJIbCHBIE XapAKTEPUCTUKHU U NepeJaTouHble PYHKIIH). 28.
[TpuOaxeHHBI BpeMEHHOM METOJl aHaau3a (MeTo orudaroiieil) MpoxXoXKIeHUs Y3KOIIOJIOCHOTO CUTHAJa
yepe3 u30MparenbHyro I1enb. 29. IlpubnkeHHbI OnepaTopHbIi METOI aHaIu3a MPOXOXKICHHS
Y3KOIMOJIOCHOTO ~ CUTHaJla  4epe3  u3buparenbHyto  menb. 30.  KoppensuwoHHBIH — aHAIU3
J€TEPMUHUPOBAHHBIX CUTHAJOB (AaBTOKOPPENALMOHHAS (YHKLUS, HHEPreTHUECKUH CHEeKTp U HUX
cBoiictBa). 31. KoppensaunoHHbI aHANM3 J€TEPMUHUPOBAHHBIX CUTHAJIOB (B3aUMHAas KOPPEJSIMOHHAs
(byHKIMS, ee CBOMCTBA)

3.9 Tembl KypCOBBIX POEKTOB (pador)
— AmnanoroBasi 00pab0TKa CUTHAJIOB;
— AHanoroBas ¥ JUCKpeTHasi 00paboTKa CUTHAJIOB;
— JluckperHas oOpaboTKa CUTHAJIOB U IUPpoBask GHIBTpaLIHs

4 MeToauyeckue MaTepuaibl
s obecneueHus mporecca oOydeHHsI M PelIeHUs 3a1ad 00ydeHHs MCIONb3YIOTCS CIETYIOIHe
MaTepHuabl:
— METOAMYECKHE MaTepuaibl, OINPEAEAIONIME MPOLEAyphl OLEHUBAaHUS 3HAHUM, YMEHMHI,
HaBBIKOB M (WJIM) ONBITA JAEATEIBHOCTH, XapaKTEPHU3YIOIIMX 3Tanbl (HOp-MHUPOBAHUS KOMIETEHIUH,
comacHo 1. 12 paboueli mporpaMMel.
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4.1. OcHoBHAas1 JIUTEpaTypa
1. Pagmorexnmyeckue nenu u curHaibl. Yacts 1 Teopusi curHaioB u JIMHEWHBIC 1IeTH: Y YeOHOe
nocobue / Kaparaeea H. A. - 2012. 261 c. [DOnexrponHslii pecypc] - Pexum mocryma:
https://edu.tusur.ru/publications/2798, cBOGOAHBIIA.
2. Panmorexnudeckue nenu U curHanel. Yacte 2 JluckperHas oOpaboTKa CUTHAIOB U ITUPpOBast
¢bunpTpanms: Yuyeobnoe mocodoue / Kaparaesa H. A. - 2012. 257 c. [DnektpoHHbIi pecypc] - Pexum
nocryna: https://edu.tusur.ru/publications/2799, cBoGOIHBIN.

4.2. lonmoiHMTEIbHAS JIUTEPATypa

1. Backakop C.H. PagmorexuHumueckue ILiend M curdaigel. M.: Breicmr. mkona, 2003.-462c.
(manmmaue B oubmuoreke TYCVYP - 69 3k3.)

2. Tonoposckuii 1.C. PagroTexHru4ecKkre 1IeNu U CUTHAJIBL: ydeOHOe MocoOue i By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

3. Cubept V.M. llenu, curnansl, cucteMbl: B 2-X actsx./Ilep. C aami.-M.: Mup, 1988-U1.336c¢.
(mammaue B oubmuoreke TYCVYP - 39 7k3.)

4, Cubept V.M. llenu, curnanel, cucteMbl: B 2-X vactsx./Ilep. C aami.-M.: Mup, 1988-U2.360c.
(mammuue B 6ubimmoreke TYCYP - 32 3k3.)

4.3. Ob6s13aTes1bHBbIE YUeOHO-MeTOAHYECKUE M0COOns

1. Pamuorexnuueckue nenu u curHaibl. Yacte 1 Teopus curHaioB u JIMHEHHBIC LeTH: Y4eOHO-
Mmetonuueckoe nocobdue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnexTponHsIi pecypc] - Pexxum
nocrtymna: https://edu.tusur.ru/publications/2790, cBoOOIHBIA.

2. Pammorexnuwdueckwe menm u curHanbl. Y. 2  HenuHeitHas paguorexHuka: YueOHOE
Metoanudeckoe nocooue / Kamunckuit B. JI., TenbnyxoBckas JI. U. - 2012. 27 c. [Dnekrponnslit pecypc] -
Pexxum noctyna: https://edu.tusur.ru/publications/2791, cBoOOTHBIH.

3. Pamguorexnmueckue nenu M curHaibl. JluckperHas o0paboTka cuTHaIOB U IudpoBas
¢bunbTpanus: Mertoquueckue yKa3aHus 1O BBITOJHEHHUIO KypcoBoi padotel / Kaparaesa H. A. - 2012. 70
c. [DnexTpoHHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBo6oaHBII.

4. PanuorexHuueckue 1menu W curHainbl. Yacte 1: JlabopaTopHblii MpakTUKyM IO KypcCy
«PannorexHuyeckue 1enu u curnanbl». Teopus curnano. / Kaparaesa H. A., boromonos C. U. - 2013.
36 c. [OnexTponHnblit pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3417, cBoGOIHBI.

5. Pamunorexnmueckue nenu u curHanbl. Yacte 2: JlaGopaTopHBIH NPaKTUKYM IO KypCy
«Pagnorexunyeckue 1Henud U curHainel». Hemuueiinoie nenu. / boromonos C. WM., Kamunckuii B. JI. -
2013. 29 c. [OnexrponHblit pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3418, cBOOOIHBIN.

6. PamuorexHudeckwe TIeMW W CHTHAIBL: MeETOAMYECKHEe yKa3aHUs [0 OpraHu3aluu
camocTosiTennbHON paboTel / boromonos C. U. - 2012. 25 c. [DnekTpoHHbI pecypc] - Pexxum gocryna:
https://edu.tusur.ru/publications/1638, cBOOOAHBIIA.

MeToaudeckue yKazaHus MO MPAKTHYECKHM 3aHSATHSIM U CaAMOCTOSITe/IbHOI padoTe, HEOOXOIUMOM
JUTSl YCIIEIITHOTO M3YyYEHMsI TEOPETHUYECKOTO MaTepuasa, BBIMOJTHEHHUS! pacueTHO-TpadUuecKux 3aJaHui,
IIPUBEJCHBI B yuyeOHO-MeToauuecKkux mocodusx (cMm. myHKT 12.3.1. [1,2]) u yueOHbIX mocobusax (cM.
nyHkt 12.1. [1]):

Kaparaesa H.A. PaguorexHuuyeckue UENU W CUTHAIBL. Teopus CUTHAJIOB W JuHEWHble uenu Ilpakrudeckue
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.

4.4. Pecypcnl cetu UHTEpHET

4.4. ba3bl 1aHHBIX, HHGOPMAIIMOHHO CIIPABOYHbIE U OUCKOBbIE CHCTEMbI
1. KommbroTepHslii 1abopaTOpHbI MPaKTUKYM 1O Kypcy "PaauoTrexHuyeckre 1enu U CUrHasib"
— M.: BHTHUILI, 2008. - Ne50200800874 (CsunperensctBo Ne 10434 00 oTpacneBoil perucrpanuu
pa3zpabotku B «OTpacieBoM (poHe anroputMoB U mporpamm» ot 25.04.2008 Mocksa) Pexxum nocryma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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