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YpoBeHb 00pazoBaHus: BbIcIIee 00pa3oBaHue - 0aKajaBpuaT

Hanpasnenue noarorosku (cneunanbHocts): 11.03.02 MHpokoMMyHHKAMOHHBIE TEXHOJIOTHH U
CUCTEMBbI CBSI3U

Hanpasnennocts (mpoduis): CucreMbl MOOUJIBLHOM CBSI3U
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QaxkynbreT: PT®, Pagnorexuuvecknii pakyabrer
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Kypc: 2

Cemectp: 3, 4

VYueoOnsrii mman Haoopa 2013, 2014, 2015 rona

Pacrnipenenenne pabodero BpeMeHU

Ne Bunel yueGHOI nesTenbHOCTH 3 cemecTp 4 cemectp Bcero EnyHnue:
1 Jlexnun 18 24 42 JacoB
2  IlpakTHueckue 3aHATUSL 12 8 20 4acoB
3 JlaGopaTtopHble pabOThI 12 12 24 4acoB
4 KOHTpOJb CAaMOCTOSITEILHOU PaOOTHI 8 8 9acoB
(xypcoBoii poeKT / KypcoBasi paboTa)
5  Bcero aynuTopHbIX 3aHATHH 42 52 94 4acoB
6 CamocrosiTenbHas padboTa 48 110 158 9acoB
7  Bcero (6e3 3x3ameHa) 90 162 252 4acoB
8 IloaroroBka u caauda sK3aMeHa 36 36 4acoB
9  OOmas TpyI0eMKOCTh 90 198 288 9acoB
2.5 55 8.0 3.E

3ayet: 3 cemecTp
Ok3ameH: 4 cemecTp
Kypcogas pabota (mpoekr): 4 cemecTp
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
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JIUCT COTJIACOBAHUI

Pabowas mnporpamma cocTaBieHa C y4yeTOoM TpeOOBaHUIl (enepaabHOro TroCyIapCTBEHHOTO
oOpasoBarenbHOro craHgapra Bbeiciiero obpaszoanus (OI'OC BO) mo HampaBlIeHHIO TOJATOTOBKH
(cenmansHOCTH) 11.03.02 NH(DOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3H, YTBEpkKACHHOTO 06
Mmapta 2015 roga, paccMoTpeHa U yTBEpXKACHA Ha 3aceaHuU Kapeapel «  » 20 ropa,
POTOKOI Ne

PaspaboTuunku:
Houent xad. TOP B. JI. Kamuuckuit
Accucrenr kag. TOP JI. A. Cemkuna

3aBenyronuii odecneuyuBaromei kag.
TOP A. A. T'enbuep

Pabouas nporpamma cornacoBana ¢ (hakyabTeTOM, IPOPMIHUPYIOLIEH U BBIITyCcKatoe kadpeapamu
HaIpaBJIeHUs] TOJITOTOBKH (CIEIUAIbHOCTH).

Hexan PT® K. 1O. Ilonosa

3aBenyIONIH BBITyCKAIOIICH Kad.

PTC C. B. MeauxoB
DKcnepT:

Houent ka. TOP C. 1. boromoioB
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1. Heau v 3212494 AMCUMTINHBI

1.1. Hean aAuCHUNINHBI
W3YYCHHE OOIIUX MPUHIIMIIOB ONMHMCAHUS PAJHMOTESXHUUYCCKUX CHTHAIOB M IICTICH; (OPMHUpPOBaHUE
[[EJIOCTHOTO TIPEJCTABICHUS O (U3MYECKHMX W MAaTeMaTHYeCKHX MOJENSAX, TMPUMEHSEMBIX IS
HCCIICIOBAHMS CHUTHAJIOB M IeNed, B HMX EIWHCTBE M B3aMMOCBS3H; OCBOCHHE METOJIOB pacyera
MapaMeTpoB CHTHAJIOB M IICTICH; MOHUMAHUE MPUHIUIIOB PabOTHl OCHOBHBIX (PYHKIIMOHAIBHBIX Y3JIOB
paaroanaparyphbl.

1.2. 3agauu AMCHUILIHHBI
— OCBOGHHE CTYJICHTAaMH COBPEMEHHBIX METOJOB aHAIM3a JCTCPMUHHPOBAHHBIX U CIydalHBIX
CUTHAJIOB, METOJIOB aHAllM3a pPAJUOTCXHUYCCKUX IIENEei: aHaJOTOBBIX, IUCKPETHBIX U IH(PPOBBIX.
N3ydeHne MUCHUILUIMHBI ««PaJlOTEeXHUYECKHE IIEMH W CUTHAIBDY CIIOCOOCTBYET (HOPMHPOBAHHUIO Y
CTY/IEHTOB OOIICKYJIETYPHBIX U MPOPECCHOHATBHBIX KOMIETEHIHH cooTBeTCTBYOmuUX OOII.

2. MecTo aucuunjuHbl B cTpykrype OITOII
Hucnunnuna «Marematudeckue Metoapl onucanus curaainoBy (b1.B.O/1.3) otHocuTes k 610Ky 1
(BapuaTuBHAs 4acTh).
[IpenmecTByomUMy  JUCHUILTUHAMH,  (OPMUPYIOUIMMH  HadajdbHbIe 3HAHUS, SIBISIOTCS
CIEeAYIIME TUCUUIUTMHBL: PU3HKa.

3. TpeGoBaHus K pe3yibTaTaM OCBOEHHUS AU CHUILIHHBI

[Tponecc n3yueHust JUCUUIUIMHBI HallpaBjeH Ha (OpMUPOBAHHUE CIIEIYIOUINX KOMIIETEHIIMHA:

— TIK-7 TOTOBHOCTBIO K HM3YyYCHHIO HAYYHO-TEXHHYECKOW WH(POpPMALNH, OTEYECTBEHHOTO M
3apy0eKHOI0 OMbITa M0 TEMATUKE IPOEKTA;

— IIK-9 ymeHuem mnpoBOAWUTH pacueTbl IO MPOEKTY CeTei, COOpYKEHUH U CpEICTB
MH(POKOMMYHUKAIIMI B COOTBETCTBHM C TEXHHYECKHUM 3a/laHUEM C HCIOJIh30BAHWEM KaK CTaHIAPTHBIX
METOJIOB, NIPUEMOB M CPEACTB aBTOMATHU3ALUM NPOECKTUPOBAHUSA, TAK M CAMOCTOSATEIBHO CO34ABACMbIX
OpUTMHAJIBHBIX IPOIPAMM;

B pesynbprate u3ydeHus JUCUUILIMHBI CTYACHT JOJIKEH:

— 3HaTh - OCHOBHBIE 3aKOHbl €CTECTBEHHOHAYYHBIX JUCUUIUIMH HIPUMEHUTEIBHO K
npoeCCUOHATLHON  JeSATEIbHOCTH; - METOJAbl MaTeMaTU4ecKoro aHajlu3a, HKCIEPUMEHTAIbHOIO
HCCIEAOBAHUS M KOMIBIOTEPHOTO MOJEIMPOBAHMS PATUOTEXHUYECKUX CHUTHAJIOB M IENEH; - OCHOBBI
TEOPUH CHEKTPAIbHOTO aHAIN3a JAETEPMUHUPOBAHHBIX CUTHAJIOB; - TOUHBIC U MPUOIMKEHHBIE METObI
pacuera JIE€TEpMHHHPOBAHHBIX CHUTHAJIOB Ha BBIXOJE JIMHEHHBIX YaCTOTHO-U30MpATENbHBIX Lenei; -
OCHOBHBIE METO/Ibl aHallu3a MpeoOpa3oBaHUM JAETEPMUHUPOBAHHBIX CUTHAJIOB B HEJIMHEHHBIX LENAX; -
CPEICTBAa TEOPETUYECKOT0, KOMIBIOTEPHOTO M 3KCIEPUMEHTAIBHOIO MCCIEN0BaHUs NpeoOpazoBaHUIl
J€TePMUHUPOBAHHBIX CUTHAJIOB B OCHOBHBIX ()YHKIMOHAIBHBIX y3J1aX HH()OKOMMYHHUKALIMOHHBIX CUCTEM
CBSA3H.

—  yMeTb - ONKCHIBATh U OOBICHITH MPOLECCH B TUHEHHBIX U HETMHEMHBIX PaTUOTEXHUUYECKUX
LEISAX, CTPOUTh X MOJEIH, PEIIATh 3a/1a4; - PACCUUTHIBATh U U3MEPATH CIIEKTPAIIBHBIE XaPAKTEPUCTUKHU
AQHAJIOTOBBIX M JMCKPETHBIX CHUTHAJIOB; - PAaCCUUTBIBATL U M3MEPATH YacCTOTHBIE M BPEMECHHBIC
XapaKTePUCTUKU aHAJIOTOBBIX JMHEMHBIX LIENeH; - OMMCHIBaTh U OOBSCHATH MPOLIECCHl B OCHOBHBIX
(GYHKIMOHATBHBIX y371aX MHPOKOMMYHHKAIIMOHHBIX CHCTEM CBSI3M BO BPEMEHHOM M YaCTOTHOM 00J1acTsIX.

— BJAaJeTb - HaBblKaMU IUIAHUPOBAHUA M IPAKTUYECKOIO BBINIOJIHEHUS JIEUCTBUH,
COCTABJISIIOIIUX YKAa3aHHBIE YMEHHUsS B OTBEJCHHOEC HA BBIIIOJIHEHHE KOHTPOJIBHOIO 3aJaHUs BPEMS; -
HaBBIKAMHM CAMOAHAJIM3a PE3yJIbTaTOB, B YACTHOCTH, HABBIKOB MAaTEMATHYECKOTO aHAJIN3a CUTHAJIOB U
PAaIUOTEXHUYECKUX LIENEH C UCIOJIB30BAHUEM COBPEMEHHBIX BBIYHMCIUTEIBHBIX CPEICTB; - HaBBIKAMHU
TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO UCCIIeI0BaHUI MpeoOpa3oBaHUil CUTHAJIOB B PaIHOTEXHUYECKUX
LEMsX B paMKax (pU3MYecKoro S3KCIEpUMEHTA U KOMITBIOTEPHOT'O MOICTTUPOBAHHUS.

4. O0beM AMCHUILIUHBI M BBl Y4e0OHOl padoThl
OOmast TpyOeMKOCTh IMCHUUIUIMHBI cocTaBiseT 8.0 3a4eTHBIX €AMHUIBI U TpE/ACTaBlIE€HA B
Tabymue 4.1.
Tabnuma 4.1 — TpynoeMKOCTh JUCIUILINHBI

Bunst yaeOHOI nesTenbHOCTH Bcero gacos CemecTtpbl
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3 cemectp 4 cemectp
AyauTopHbI€ 3aHATHS (BCETO) 94 42 52
Jlexun 42 18 24
[IpakTuueckue 3aHATHS 20 12 8
JlaGopaTopHbIie paboThI 24 12 12
KonTtposb camocTosTenbHOM paboThl (KypcoOBOH 8 8
MPOEKT / KypcoBas paboTa)
CamocrosTenpHas paboTa (Bcero) 158 48 110
Brimonaenue KypcoBoro mpoekTa (padoTsr) 32 12 20
OdopmiieHre 0TYETOB 1O JTJAOOPATOPHBIM 32 10 22
paboram
[ToaroroBka k 1abOpaTOpHBIM paboTaM 14 14
[IpopaboTka JEKIIMOHHOTO MaTepHaia 41 11 30
[ToaroroBka K MPaKTUYECKUM 3aHSATHSIM, 39 15 24
ceMHUHapaMm
Bcero (6e3 3x3ameHa) 252 90 162
IToaroroBka u ciaya 3K3aMeHa 36 36
OO01mmas Tpy10eMKOCTh 4 288 90 198
3auetHbie EauHAIIBI 8.0 2.5 55

5. ConeprxkaHue TUCHUNIIHHBI

5.1. Pa3zgensl IMCUUILIMHBI 1 BUABI 3aHATHI

Pazensr qTUCIMIUTMHBI ¥ BUBI 3aHATUN TPUBEICHBI B TabmuIe 5. 1.
Tabmuma 5.1 — Pa3gensl AUCHMINIMHEI U BUABI 3aHITUH
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Ha3Banus paznenoB AUCIUIUIMHBI é S E38 8 o8 z % =I s - ﬁ me 3L s % 2
3 cemectp
1 BBenenue 0 2 2 5 I1K-7, I1IK-9
2 MareMaTH4eCKO€e OIMCaHNe 0 11 28 [ IIK-7, IIK-9
AHAJIOTOBBIX CHTHAJIOB
3 IIpoxokaeHne aHaIOTOBBIX 6 0 4 14 24 TIK-7, IIK-9
CUTHAQJIOB Yepe3 JIMHEIHBIC
anektpudeckue nenu (JIDLI)
5 MaremMaTudeckoe OIrCcaHue 0 12 0 21 33 IIK-7, IIK-9
JTUCKPETHBIX CUTHAJIOB U LIeTiei
6 3akimroucHue 0 0 0 0 0
Hroro 3a cemectp 18 12 12 48 2 92
4 cemectp
4 MaTeMaTH4eCcKoe OIMCaHHE 8 4 8 71 8 91 IIK-7,IIK-9
PaIMOCUTHATIOB C Pa3IMYHBIMH
BHJIAMHU MOTYJISIIUN
7 MareMaTH4ecKoe OIMCaHue 16 4 4 39 63 IIK-7, IIK-9
HEJIMHEWHBIX LIeNel 1 METOI0B UX
aHaan3a
4




Hroro 3a cemectp 24 8 12 110 8 162

Hroro 42 20 24 158 10 254

5.2. Conep:xanue pa3iesioB JUCUUIIMHBI (110 TeKIUSM)
Copneprxanue pas3ieioB AUCUUILIAH (I10 JEKIHMsIM) IPUBEACHO B Tabuie 5.2.
Tabnuna 5.2 - Coneprxkanue pa3iejoB TUCHUIUIUH (IO JICKIUSM)

Cozepikanue pasfenoB gucuummapino 5 € & 28 £ &
Hazpanus paznenos Aep pasi Amet 23 5 & g z ¢
JCKIUAM — o & =5 2 ¢
3 cemecTp
1 BBenenue Beenenune. Knaccudukamus curuanos u 3 1IK-7, TIK-
OIMCaHME CHCTEM Iepeaun 9
nnpopmanuu: Knaccudukanus curaaios
Y OCHOBHBIC onpe/ienieHus. Ou3ndeckue
XapaKTepUCTUKHU curHanoB. O0o01eHHas
CTPYKTypHAasi CXeMa CUCTE-MbI Tiepeadn
nnpopmanuu. OCHOBHBIE 33a4U U
HazHaueHune kypca MMOC
Hroro
2 MaremaTH4ecKoe OnucaHue l"apmonnueckuii aHaiu3 NEPUOAUYECKUX 3 I1K-7, T1K-
aHAJIOTOBBIX CUTHAJIOB CUTHAJIOB C MTOMOIIBIO 9

TPUTOHOMETPUYECKUX U KOMIUIEKCHBIX
panoB Oypee: Monenu CUrHajioB U
CIIOCOOBI MX MAaTEMATHUYECKOI'O OITUCAHUS.
O6061ennsIi psag Oypee. [TorpemHocTs
0000IIIEHHOTO TPE/ICTABIIC-HHUSL.
HepagsenctBo beccens. PaBeHcTBO
[Tapcesans. [lonsTue cnekrpa.
Kommuiekchslii psag @ypee u ero
MIPUMEHEHHUE JIJIS1 TAPMOHUYIECKOTO
aHaau3a

[TpeobpazoBanust Oypre u 3
CIEKTPaJIbHbII aHAJIN3 HEMTEPUOINUECKUX
curason: [lepuoguueckue u
HEMEepPUOANYECKUE CUTHAIIBI U UX
cnekTpbl. CHeKTphl, CIIEKTpaIbHbIE
MJIOTHOCTH CUTHAJIOB U UX CBOMCTBA.
['panu1Ibl MPUMEHUMOCTH
npeobpazoBanuii Pypbe U Ux
paciImpeHue ¢ MOMOIIbI0 0000IIIEHHBIX
¢byskuii. CnexTpanbHas TNIOTHOCTh
MEePUONYECKOr0 CUTHAJIA

[IpeobpazoBanus Pypre u Jlamnaca u ux 3
MIPUMEHEHHE I ONIMCAHUS U3MEHEHU
CHTHAJIOB B y3JIaX CHCTEM Iepeadn
uHpopmanuu: O6001IIeHNHE

npeobpazoBannii Dypre -

npeoOpazoBanus Jlamaca. M3yuenue
(GYHKIIMOHATILHOHN CBSI3M MEXKILY

W3MEHEHHUSIMU CUTHAJIOB BO BPEMEHHOM
00J1acT U COOTBETCTBYIOIIUMHU UM
peoOpa3oBaHUSAMU CIIEKTPOB B

CornacoBaHa Ha noptane Ne 21852 5




4acTOTHOU obsactu. TeopeMsbl o
CHEKTpax

Hroro

3 IIpoxoKaeHue aHaIOrOBBIX
CUTHAJIOB 4Yepe3 JIMHEHHBIC
anekrpudeckue uenu (JISL)

Hroro 3a cemectp

4 MaTteMaTH4eCKO€e OIMMCAaHNE
PaIMOCUTHAJIOB C PA3JIMYHBIMU
BUJAMU MOJYJISIUAN

7 MaTteMmaTtudeckoe OoIucaHue
HEJIMHENHEIX 1IeNed U METOJOB UX
a”Hajgu3a

YacToTHBIE METO/IBI aHAIN3A
MPOXOXKACHHS CUTHAIIOB uepes3 (JIDII):
CrieKkTpanbHbIi METO aHAIM3A.
OnepatopHbIi METOJ] aHaK3a

BpemeHHbIe METO/IBI aHATH3a
MPOXOXKACHHS CUTHAIOB uepes3 (JIDII):
MeTo1bI BpEeMEHHOTO UHTETPUPOBAHUS
(uaTerpans! droamens). Bzau-mocBs3b
Pa3IMYHBIX METOAOB aHATHN3a. Y CIIOBUS
HEMCKa)KEHHOH Tepe-aun CUTHAIIOB

Hroro

4 cemectp

Paguocurnansl ¢ aMIuMTyJHON U
aAMIUIUTYTHO-UMITYJILCHON MOYISIUSMHU:
OCHOBHBIE CBOMCTBA H 0COOEHHOCTHU
aHanu3a paauocurtanoB. Criek-
TpaJIbHOE, BPEMEHHOE U BEKTOPHOE
MIPEICTABICHHS AMILTUTYTHO-
MOJYJUPOBAHHBIX PAJMOCUTHAIOB MPHU
TOHAJILHOU U CJI0KHOW MOJYJISLIUU.
AMIUTATYIHO - UMITYJIBCHO -
MOJYJIUPOBAHHBIE CUTHAJIBI M KX CHEKTPbI

Pannocurnainsl ¢ yriioBoi u
KBaJpaTypHOU MOLYJIALIUSAMU.
[[InpOKONIOIOCHBIE CUTHAIIBI:
OcobeHHOCTH aHaJIM3a pailOCUTHAJIOB C
yrioBoit Moaynsnuen. CriekTpsl
CUTHAJIOB IIPY TOHAJIBHOU U CII0KHOMN
Moy sy, CHeKTpbl CUTHAJIOB CO
CMELIaHHOW aMIUIUTYAHOU U YITIOBOI
Moxaysuusamu. KeagpaTtypHas Moy s

Hroro

OCHOBHBIE METO/IbI pacyeTa CIeKTpa TOKa
HA BBIXO/IC HEJIMHEMHOM JIEKTPUUYECKOMN
uenu: [IpyuHIMNMaIbHbIE OTIIMYUS MEKIY
JINHEMHBIMU U HEJIMHENHBIMU LETISIMU.
[IpumeHeHne NOJIMHOMUHAIBHOW U
KYCOUYHO-JIMHEWHOW anmnpoKCUMaIun
BOJIbTAMIIEPHBIX XAPAKTEPUCTHUK, a TAKKE
METO/1a OTCYETHBIX TOUEK IS
CHEKTPAIBLHOTO aHaIN3a KoJeOaHui B
HEJIMHEMHBIX LEMAX

18

Henuneiinpie pe3oHaHCHBIE YCUITUTENH,
YMHO-KHUTEJIN U TIpeo0pa3oBaTenu
yacToThl: HenuHeliHoe ycusienue u
o0JracTu ero mpuMeHeHus. Pe3oHaHCHbIE

CornacoBaHa Ha noptane N2 21852
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YCUJIMTEIH, YMHOKUTEIH YaCTOTHI H
npeoOpa3oBaTe 4acToThl. BpeMeHnHoe u
CIIEKTPAILHOE TTPEICTABIICHHS
HaNpPsDKEHUNA U TOKOB B HEJIMHEMHBIX
PE30HAHCHBIX YCUIIMTENE, YMHOXKHUTEIIE U
mpeoOpa3oBarese 4aCTOThI

Monynaropbl aMILIUTYIHbIE, YTIIOBbIE U 4
KBaJlpaTypHble: AMIUIMTY/IHAs U yIJI0Bas
Moaynsauuu. CriocoObl OCYIIECTBICHUS.

WX nocTonHCTBA M HETOCTATKH.

BpemenHoe u criekTpanbHOE

IIpEICTaBICHMSI HAIIPSKEHUH U TOKOB.
[IpuHUuMIBI peanu3anuu KBaapaTypHOR
MOAYJISAIMU. BEKTOpHBIE AMarpaMMbl

JleTekTupoBaHKE CUTHAJIOB C 4
aMIUIUTYIHOH, YIVIOBOU U KBaApaTyp-HOU
MOAyIsAUUAMU: JleTeKTupOBaHue
AMIUTUTYTHO-MOIYJIMPOBAHHBIX

KOJICOaHUI B HEJIMHEMHBIX LEIIX.

JIuHeHbIN, KBaAPATUYHBIA U

CUHXPOHHBIN JE€TEKTOPHI.

JlerekTupoBaHHUE KOJICOAHUH C YTIIOBOW U
KBaJpaTypHOU MOIYJISLUIMU

Hroro 16
Hroro 3a cemectp 24
HUtoro 42

5.3. Pa3esibl AMCHUIUIMHBI H MEKIUCHUILIMHAPHbIE CBA3H € 00ecneYnBaAIIIMMH (MPeAbITYIIHMMHI)
U o0ecneYnBaeMbIMH (MOCJIESAYOIMMH) AU CHUIINHAMHA
Paznensl qUCHUIUIMHBL U MEXAUCLIUIUIMHAPHBIE CBSI3U C 00€CIeUNBAIOIIUMU (TIPEIBITYIIMMU) U
o0ecrieunBaeMbIMU (ITOCIEAYIOIMMHU ) JUCITUTIIIMHAMY TIPEICTABIICHBI B Tabwmie 5.3.
Tabnuma 5.3 - Pazgenbl TUCHUIUIMHBI U MEXAUCIUIIIIMHAPHBIE CBS3U

Ne pazgenoB naHHO#M AUCHUIUIMHBL, 411 KOTOPBIX HEOOXOAUMO
HauMmenoBauue MUCIUILIINH HU3YUCHUC 06eCHeI‘II/IBaIOH_U/IX 1 00eCcIeYnBaeMBIX JUCHUITIINH

1 2 3 4 5 6 7

HpeI[HIeCTBYIOH_[I/Ie JAUCIHUITIIMHBI

1 ®usuka + + + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, (JOPMUPYEMBbIX IPH U3YYeHUH JUCHUIIMHBI, M BUJAOB 3aHATHH
CooTBeTcTBHE KOMIIETEHIIUH, POPMUPYEMBIX MTPH U3YUEHUH JTUCHUIUIMHBL, U BUJIOB 3aHATUI
npecTaBieHo B Tabmuie 5.4
Tabnuua 5.4 — CooTBEeTCTBHE KOMIIETEHIIMH 1 BUIOB 3aHATUH, POPMUPYEMBIX ITPH U3YUECHUH
JAUCITUITIIMHBI

Bunel 3ansaTuit

S
O g s =S B! < )
=ES :og@gmgaﬁé

(I)OpMLI KOHTPOJIA

Kowmre
TEHIIN

a Q0O O H
Ax 538 8RG8 E
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TK-7 + =

Kontponbhas pabora,
JlomanHee 3a1aHue,
Otyer no
WHIUBUAYATEHOMY
3ananuto, Koncrnekr
CaMOITIOATOTOBKH,
3amuTa otyera, OT4eT
1o J1a00paToOpHOii
pabore, Omnpoc Ha
3aHATUAX, 3aIIUTa
KYPCOBBIX ITPOEKTOB
(pabot), Pacuernas
pabora, Otyer o
KypcoBoii padore, Tect

I1K-9 + +

Konrponbnas pabora,
JlomamHee 3aj1aHue,
Otuer no
WHBUIYATEHOMY
3ananuto, Koncrnekr
CaMOITIOATOTOBKH,
3amura otuera, OTUeT
110 1abopaTopHOI
pabote, Ompoc Ha
3aHATUIX, 3aluTa
KYPCOBBIX ITPOEKTOB
(pabort), Pacuernas
pabota, Otyer no
KypcoBoii pabote, Tect

6. UHTepakTUBHBbIE MeTO/AbI U (POPMBI OPraHu3al UM 00ydeHHs

He npenycmorpeno PYII

7. JlabopaTopHbie padoThl
HaumenoBanue nabopatopHbix padboT npuBeaeHo B Tadbaune 7.1.
Tabnuua 7. 1 — HaumeHnoBaHue 1a60paTopHbIX padoT

CornacoBaHa Ha noptane N2 21852

Hazpanus paznenos HaumeHoBanue nabopatopusix pabor 3 £ 8 = & >
4 cemectp
4 MaremaTHuecKoe OlrcaHue [IpakTHka anmapaTypHOro aHaJIM3a 2 [IK-7, IIK-
PaZMOCUTHAJIOB C Pa3IMYHBIMU CUTHAJIOB BO BPEMEHHOM M YaCTOTHOMN 9
BHJIAaMHU MOJYJISLIUU obmacTsax
HccnenoBaHue CIEKTPOB YIIPABIISIOMINAX 2
CUTHAJIOB
HccnenoBanne HEMMHENHOTO YCUITUTENS 2
Y YMHO>KHUTEJS 4aCTOThI
AMIUTUTYAHBIA MOYJIATOP
Hroro 8
7 MaremaTnuecKoe OnucaHue [IpoxoxkaeHue yrpapiasOMNUX CUTHAIOB 2 [IK-7, IIK-
HEJIMHENHEIX IIeNed U METOJOB UX yepes JIMHEMHBIE 1ENn 9
aHaJn3a
3 HccnenoBanue neTeKTHPOBaHUS 2
aMIUIUTYIHO-MOYJIUPOBAaHHBIX
KoJieOaHui
8




Hroro 4
Hroro 3a cemectp 12
3 cemecTp
2 MaremaTH4€ecKO€e OICaHue [IpakTrka annapaTypHOro aHalIu3a 4 IIK-7, IIK-
aHAJIOTOBBIX CUTHAJIOB CUTHAJIOB BO BPEMEHHON M YaCTOTHOM 9
obacTsax
HccenenoBanue CieKTpoB YIPaBISIOMIMX 4
CUTHAJIOB
Hroro
3 IIpoxoxaeHue aHaJIOrOBbIX [IpoxoxxaeHue ynpasiasiioIIMX CUTHAJIOB I1K-7, TIK-
CUTHAQJIOB Yepe3 JIMHEIHBIC 4yepes JIMHEMHBIE LN 9
anextpudeckue nenu (JISL) Wroro 4
Hroro 3a cemectp 12
Utoro 24
8. [IpakTHyeckue 3aHATHSA (CEMHHAPHI)
HanMeHnoBaHue MpakTHYECKUX 3aHATHN (CEMHHAPOB) IPHUBEICHO B Tadmie 8. 1.
Tabnuma 8. 1 — HaumeHnoBaHue MpakTUYECKUX 3aHATUN (CEMUHAPOB)
HauMeHOBaHME IpaKkTHUECKHX 3aHsatuii 5 € 4 2 & E z
HasBaHus paszieios p 255 52 2zt
(cemuHapoB) —oc o =25 2 ¢
4 cemectp
4 MaremaTH4ecKOe OICaHue Pacuer criekTpasibHBIX XapaKTEPUCTHK 2 [K-7, TIK-
PaZMOCUTHAJIOB C Pa3IMYHBIMU MOJ1YJINPOBaHHbBIX CUTHAJIOB 9
BUJIAMU MOJYJISIIUU
A Ayl [IpakTuka npUMEHEHNs YaCTOTHOIO U 2
OIIepaTOPHOTO METOJIOB AJIsl pacueTa
IIPOXO’KJEHHSI CUTHAJIOB Y€pE3 JINHEHHBIE
ANEKTPUYECKUE LIETIH
Hroro 4
7 MaremaTn4ecKoe OnucaHue Arnnpokcumanys BOJIbTAMIIEPHBIX 2 [IK-7, IIK-
HEJIMHENHBIX LIeTIed U METOA0B HX XapaKTEPUCTUK HE-TUHEHHBIX AJIEMEHTOB 9
HaJTH
aHaJmsa Pacuer cniektpa Toka Ha BBIXOJIE 2
HEJIMHENHOM 1IENY METOJIOM yIJjla OTCEYKH
Hroro
Hroro 3a cemectp
3 cemecTp
5 Maremarnueckoe onucaHue Pacuer cnektpa Toka Ha BBIXOJE 6 [IK-7, IIK-
JIMCKPETHBIX CUTHAJIOB M IENen HEJIMHENHON IIeNU METOIOM 9
TPUTOHOMETPUUYECKHUX (POPMYI KPATHOTO
aprymeHra
Pacuer xonebarenbHBIX, MOTYISIIMOHHBIX 6
U JIETEKTOPHBIX XapaKTEPUCTHK
Hroro 12
Hroro 3a cemectp 12
Hroro 20
9
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9. CamocTosiTe1bHAsI padoTa
Bunbl camocrositensHON paboThI, TPYAOEMKOCTh U (hopMHUpyeMble KOMITIETCHIIUH MTPE/ICTABICHBI B
tabmuie 9.1.
Tabnuna 9.1 - Bunsl caMoCTOATENBHOM paboThI, TPYIOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIH

Bubl caMOCTOSATENBHOM £ 523
HazBanus paznenon 5 5 E S ®DopMBI KOHTPOJIA
paboThl c 3853
3 cemectp
1 BBenenue [TpopaboTKa JEKIIMOHHOTO 2 [1K-7, Koncnekr
Marepuaia I1K-9 CaMOIIOATOTOBKH, TecT
Hroro
2 MaremaTuueckoe IToaroroBka x [1K-7, Jlomarmnee 3amanue,
OIIMCAaHKME aHAJIOTOBBIX MPAKTHYECKUM 3aHATHSIM, I1K-9 Koncnekr
CUTHAJIOB ceMHHapaM camornoarotoBku, Ompoc
TToAroToBKa K 3 Ha 63aH;ITH}1X, UOT‘I;T o
IIPAKTHUYCCKUM 3aHATHUSIM, ga OpaTOpHOIg pa 0;6,
CeMHHAPaM acyeTHas pabdota, Tect
[TpopaboTka JEKIIMOHHOTO 2
MaTtepuana
OdopmneHre 0T4€TOB MO 3
nabopaToOpHBIM paboTam
Hroro 11
3 IIpoxoxaeHue IloaroroBska k 3 [1K-7, JlomaliHee 3agaHue,
AQHAJIOTOBBIX CHTHAJIOB MPaKTHYECKUM 3aHATHSIM, I1K-9 Koncnekr
qyepes JTUHEHHBIC ceMHUHapaM camoroarotoBku, Ompoc
3;?;(Tpnqec1<ne (S8 TToAroToBKa K 3 Ha 638.H}ITI/I}IX, 9quT o
(JISL) MIPAKTUICCKUM 3aHATHSIM, ga opaTopHog pa oge,
CeMHHApaM acueTtHas pabora, Tect
[IpopaboTka JTeKITMOHHOTO 4
MaTtepuana
OdopmneHne 0T4EeTOB MO 4
nabopaTOpHBIM paboTaM
Hroro 14
5 MaTtematuueckoe IToaroToBka k 3 IIK-7, JlomalliHee 3agaHue,
OTMCaHUEe AUCKPETHBIX MPAKTUYECKUM 3aHATHIM, I1K-9 3amuTa KypcoBBIX
CUTHAJIOB U Lienei ceMHHapaM poeKToB (pabor), 3amura
[IpopaboTka JTeKITMOHHOTO 3 or4era, KoHcnekT 0
MOITOATOTOBKH, OTUeT
MaTepuana CaMONOZITOTOBKH, ©
M0 UHIUBUAYAITBHOMY
OdopmMneHre 0T4EeTOB 1O 3 3amanmio, OTYET 1Mo
11abopaToOpHBIM paboTaM nabopatopHoii paboTte
Brinonnenue KkypcoBoro 12
npoekTa (paboTh)
Hroro 21
Hroro 3a cemectp 48
4 cemecTp
4 MarteMaTH4ecKoe IloaroroBka x 12 IIK-7, Jlomamiaee 3amanue,
OTMCaHWE PATUOCUTHAIIOB MPAKTUYECKUM 3aHSATHUSM, ITK-9 3amura otdyera, KoHCekT
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C pa3/JIMYHbBIMHA BUIaMU

CeMHHapaM

CaMOIIOATOTOBKH,
KonTtponsHas pabora,

KypcoBoO# paboThl (1poekTa) mpeacrasiaeHsl Tabmnuue 10.1.

10. KypcoBasi pa6oTa (mpoeKT)
Tpy10eMKOCTh ayTMTOPHBIX 3aHATHI U (OPMHPYEMbIE KOMIIETCHIIMH B PAMKAX BBITIOJTHEHUS

MOIYJISIIIAN
OAy Il [TpopabGoTKka JEKIIMOHHOTO 15 0
Marepuaia THCT 10
UHINBUIYATEHOMY
IToaroroBka K 14 3aganuio, OT4yer no
11a0OpaTOpHEIM paboTam naboparopHoit pabore
OdopmieHue oT4eTOB 1O 10
nabopaToOpHBIM paboTam
BrinonnHeHue KypcoBoro 20
npoekTa (paboThl)
Hroro 71
7 MaTtemarudeckoe IloaroroBka k 12 IIK-7, Jlomarnee 3aanue,
OIMMCcaHue HEJIMHEHHBIX MPAKTUYECKUM 3aHATHUSIM, I1K-9 3ammuTa oTyera, KoHcmekT
LIeTICH U METOJIOB MX ceMHUHapaM €caMonoAroToBku, OT4yeT
aHajmsa [IpopaboTKa JEKIIMOHHOTO 15 go Ha60paT0pé{OH p;60Te,
MaTepuaa acderHas pabora, Tect
OdopmieHne 0T4eTOB MO 12
nabopaTopHBIM paboTaM
Hroro 39
Hroro 3a cemectp 110
IToaroroBka u craya 36 DK3aMeH
JK3aMeHa / 3auera
Hroro 194

Tabnuma 10. 1 — TpynoeMKocTh ayIUTOPHBIX 3aHATHN U GOpMUpPYEMble KOMIIETEHIIMH B paMKax
BBITIOJTHEHUST KYPCOBOM PabOTHI (MPOEKTa)

HanmenoBaHue ayIMTOPHBIX 3aHATHN

=3

[0
]

bIC
KO
M

¥ o 4 O
S 38 »=

3 cemecTp

Hroro 3a cemectp

[ToaroroBka u 3ammTa KypcoBoi paboThl

4 cemectp

2 I1K-7, T1K-9

Hroro 3a cemectp

[ToaroroBka u 3ammTa KypcoBOoi paboThl

8 TK-7, TIK-9

[TpumepHas TeMaTuKa KypcoBbIX paboT (IIPOEKTOB):

10.1 TembI KypcoBBIX padoT

— AmnanoroBas 06paboTka CUTHAJIOB;
— AHazoroBas 4 JUcKpeTHas 00paboTKa CUTHAJIOB,;
—  JluckperHas o6paboTka curHaiaoB U nudpoBas GUIbTPALUS.
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11. PeiiTuHrOBasi cucTemMa JJisl OEHKH yCIIeBAEMOCTH CTY/ICHTOB

11.1. banjabHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIsI
Tabnuua 11.1 — banibHbIe OLIEHKH IS SIEMEHTOB KOHTPOJIS

. . MakcumanbHbI
N MakcumanbHbli MakcumanbHbIi
DJIeMEHTHI Y4eOHOM Oayu1 3a mepuon Bcero 3a
6amm Ha 1-yro KT ¢ Gayn 3a nmepuon
JIESITEIIbHOCTH mexay 2KT u Ha CEMECTp
Hayana cemectpa  mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemectp
Koncnekr 6 4 2 12
CaMOITOITOTOBKH
Ormpoc Ha 3aHATHAX 6 6 6 18
OTuer o KypcoBoi 6 6 6 18
pabote
Otyet mo nabopaTopHOt 6 12 18
pabote
Pacuernas pabora 8 8 16
Tecr 6 6 6 18
Htoro makcumym 3a 30 42 28 100
nepuos
Hapacraromum urorom 30 72 100 100
4 cemectp
Koncnekr 3 3 3 9
CaMOITOITOTOBKH
OTuer o KypcoBoi 4 6 6 16
pabote
Otuer no nabopatopHoit 12 24 36
pabore
Tecr 3 3 3 9
HToro makcumyM 3a 10 24 36 70
epuos
DK3aMeH 30
Hapacrarouum nurorom 10 34 70 100

11.2. TlepecyeT 6a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOUKH
[Tepecuet OansioB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKHU MpeacTaBieH B Tabuuue 11.2.
Tabmuua 11. 2 — [Iepecuer 6aU10B B OILIEHKH 32 KOHTPOJIbHBIE TOUKH

bannbr Ha 1aTy KOHTPOIBHON TOYKU Oruenka

> 90% oT MakcUMalIbHOM cyMMBbI OaiutoB Ha aaty KT 5

Ot 70% no 89% ot makcuMaabHOU cyMMbI O0auioB Ha aaty KT

4
Ot 60% 10 69% OT MakcUManbHOM cymMMbl 6ayioB Ha naty KT 3
2

< 60% oT MakcuManbHOM cymMBbl 6aiioB Ha aaty KT

11.3. IlepecyeT cyMMBbI 0AJJIOB B TPAAMIMOHHYIO U MEKIYHAPOTHYIO OIIEHKY
[Tepecuer cyMMBbI 0asioB B TPAAUIIMOHHYIO M MEKAYHAPOIHYIO OIIEHKY MPEACTABIEH B TaOIuUIe
11.3.
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Tabmuma 11. 3 — [TepecdyeT cyMMbl OAJIJIOB B TPAAUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY

Hrorosas cymma 6ajios,

Onenka (I'OC) YYHUTHIBAET YCTIEITHO CAHHBIN Onenka (ECTS)

9K3aMEeH

5 (oTM4HO) (3aYTEHO) 90 -100 A (0TIMYHO)
85-89 B (ouens xoporio)

4 (xoporto) (3a4TeHO) 75-84 C (xoporio)
70-74
65 - 69 D (ynoBnerBoputeiabHO)

3 (yIOBIETBOPUTENIHHO) (3a4TEHO) 60 - 64 E (Hocpeactaentio)
2 (HEYROBIICTBOPHTEIBHO) (e Hwxe 60 6amios F (meynoBneTBOpUTEIBHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecTiedeHne TUCIHIIINHBI

12.1. OcHoBHas JTUTEpPaTypa
1 Pamuorexnuueckue nenu u curHanbl. Yacts 1 Teopus curHaioB v JTUHEHHbIE Henu: Y4eOHoe
mocoome / Kaparaeea H. A. - 2012. 261 c. [DOnekrponssli pecypc] - Pexumm nmocryna:
https://edu.tusur.ru/publications/2798, nata oopamenus: 30.06.2017.
2. Pammorexnmdeckue nenu ¥ curHaibl. Yacte 2 JluckperHas oOpaboTka CUTHAIOB M I ppoBast
¢bunpTpanus: YuyeOnoe nmocobue / Kaparaea H. A. - 2012. 257 c. [OnextponHsii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2799, nara o6pamenus: 30.06.2017.

12.2. lonoiHUTEIBHAS INTEPATYPa

1. Tonoposckuii M.C. PagnorexHuueckne ey U CUTHAJIBL: ydeOHOe TTocoOue it BY30B. - M.:
Hpoda, 2006. - 717 c. (nannuue B 6ubanoreke TYCVYP - 33k3.)

2. backakos C.HM. Pagmorexumueckme nenu #u curHaasl. M.: Breicm. mkoma, 2003.-462c.
(manuuue B 6ubnuoreke TYCVYP - 695Kk3.)

3. Cubepr Y.M. llenn, curnansl, cucremsl: B 2-x gactsx./Ilep. C aarn.-M.: Mup, 1988-U1.336¢.
(manuune B 6ubnuoreke TYCVYP - 395k3.)

4.  Cubepr Y.M. llenu, curnainel, cuctemsl: B 2-x dactsax./Ilep. C anrn.-M.: Mup, 1988-42.360c.
(mamuyue B 6ubnuoreke TYCVYP - 325Kk3.)

12.3 Y4yeOHO-MeTOAMYECKUE IOCOOU S

12.3.1. O0s3aTeabHbIe Y4eOHO-METOAMYECKHE IT0COOus

1. Pamuorexnudeckue 1enu u curHaibl. Yacte 1 Teopusi curHaioB U TUHEHHbBIE 1Ienu: Y4eOHO-
Metonuyeckoe nocodue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [OnekTpoHHbIi pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/2790, nara obparmenus: 30.06.2017.

2. Pammorexnmdeckme menm w curHanel. Y. 2 HenuHeitHas paguorexHuka: YdeOHOE
Metonudeckoe nocodue / Kamunckuii B. JI., Tenpmyxosckast JI. U. - 2012. 27 c. [OnexTpoHHBIN pecypce] -
Pexum noctyna: https://edu.tusur.ru/publications/2791, nata oopamenwus: 30.06.2017.

3. PamgnorexHuyeckue 1enu W curHaibl. JluckpeTHas o0paboTka cUTHANIOB U LU(poBas
bunbTpanus: Metoandeckre yKka3aHUs 10 BEITIOJHEHUIO KypcoBoii paboTsl / Kaparaesa H. A. - 2012. 70
c. [Onexrponnsii pecypc] - Pexum mocryna: https://edu.tusur.ru/publications/2792, nara oOpamieHus:
30.06.2017.

4. PamguorexHuyeckue menu M curHanbl. Yacte 1: JlaGopaTopHBIM HPaKTHKYM IO Kypcy
«PammoTexHuYecKue 1enu U cUrHaibh». Teopus curaanoB. / Kaparaesa H. A., boromomnos C. 1. - 2013.
36 c. [DnekTponHbIi pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/3417, nata oGpareHus:
30.06.2017.

5. PamgmorexHuyeckue nenud M curHanbel. Yacts 2: JlaGopaTOpHBIM HPAaKTHKYM IO Kypcy
«PannoTexHudeckue Menu U curHanel». Hemmnelnsie nenu. / boromonos C. U., Kamunackuii B. JI. -
2013. 29 c. [Dnextponnbiii pecypc] - Pexxum nocrtyma: https://edu.tusur.ru/publications/3418, narta
obpamenus: 30.06.2017.

CornacoBaHa Ha noprane Ne 21852 13



6. PagvoTexHuueckme ueNM U CUTHAIBL: MeTOAMYECKHE YKa3aHHUA [0 OpraHU3alu
camocrosiTensHON paboTel / boromosnos C. U. - 2012. 25 c. [DnexTponHslii pecypce] - Pexum mocryma:
https://edu.tusur.ru/publications/1638, nata oopamenus: 30.06.2017.

PexomeH a1y 1o BHIMOJIHEHUIO MPAKTHUECKON paboThI coaepxarcs B mocodusx 1,2,3 myHkra

12.3.1 paGoueii mporpamMMmBsi.

12.3.2 YuyedHO-MeTOAUYECKHE TTOCOOHUSI IJIsI JIUI] C OTPAHUYEHHBIMHU BO3MOKHOCTSIMH 3/I0POBbSI

Y4eOHO-METOIMYEeCKNE MAaTEePUAIbI JUIsI CAMOCTOSITEIIbHOW M ayJJUTOPHON pabOThl 00ydYaroIuXCst
U3 YMCJIa MHBAJIMIOB MPEIOCTABIAIOTCS B (opMax, afalTUPOBAHHBIX K OTPAHUYCHUSM HX 3I0POBbS U
BOCIIPHUSATHS WHPOPMAIINH.

JIJ1s1 JIM1 ¢ HAPYIIEHUsSIMH 3PEeHHUsI:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B TICUYaTHOH (popMe yBETHMUCHHBIM IPUPTOM.

JJ1s1 JINI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B I1Ie4aTHOU opMme.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH OTIOPHO-IBUTATEIbHOTO almapara:

- B (hOpMeE AIIEKTPOHHOTO JIOKYMEHTA,

- B IIe4aTHOU opMme.

12.4. ba3bl JaHHBIX, HH(POPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI H Tpedyemoe
NporpaMMHoe odecrneyenmne
1 1. KommbroTepHblii a0OpaTOpHBI MNpPakTUKYM MO Kypcy "PammoTexHuyeckue nenu u
curHane" — M.: BHTHUILL, 2008. - Ne50200800874 (CsuperenbctBo Ne 10434 006 otpacneBoi
peructpauuu pa3-pabotku B «OtpacieBoMm (oHae anroputMoB u mporpamm» ot 25.04.2008 Mocksa)
Pexxum nocty-na: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.

13. MarepuajJibHO-TeXHHUYECKOE oOecredeHue TUCIUNINHbI
13.1. O6mue TpedoBaHUA K MATEPHAIBLHO-TEXHMYECKOMY 00ecredeHUuI0 TUCHUILINHBI

13.1.1. MaTtepua/jibHO-TeXHHYeCKoOe oDecrevyeHne 1Jsl JeKIHMOHHBIX 3aHATHIi
I[J'IS[ IMPOBCACHUA 3aHATHI JICKOMOHHOT'O THIIA, I'PYIIIOBBIX W MHIAWBUAYAJIbHBIX KOHCYJ'II)TaHI/If/'I,
TEKYIEro KOHTPOJS U MPOMEXKYTOUHON aTTECTAllMU MCIONb3yeTCsl yueOHast ayTuTOpHsl, C KOJIUYECTBOM
MIOCaI0YHbIX MecT He MeHee 40, 000pyJ0BaHHAas! TOCKOM U CTaHAApTHON yuyeOHON MeOebIo.

13.1.2. MaTtepuajibHO-TeXHMYeCKoe o0ecnevyeHne 1Jisl IPAKTHYeCKUX 3aHATHI
Jist ipoBeieHNs MPaKTHYECKUX (CEMUHAPCKUX ) 3aHATHIA UCTIONB3YeTCs yueOHas ayuTopus,
pacnosoxeHHas no aapecy 634034, Tomckast obnacts, r. Tomck, Bepmmnuna ynuna, 1. 47, 3 atax, aya.
318. CocraB obopynoBanus: YueOHas Mebenb; Jlocka MarHUTHO-MapkepHad -1mrt., 16 padounx craHuuit
Ha Oasze mpoueccopoB Intel Core i5; nuaronans monutopoB 24", Omnepannonnas cucrema: Microsoft
Windows 7

13.1.3. MaTepuajabHO-TeXHHYECKOe o0ecnedeHue 115 Ja0opaTOPHbIX padoT

Jns  nposeneHust  1a0OpaTOpPHBIX — 3aHATHHA  HCIONB3yeTcsd  yuyeOHO-HMccieloBaTenbeKast
BBIUMCIIUTENbHAs JlabopaTopusi, pacrnojoxeHHas no anapecy 634034, Tomckas oOnactb, I. ToMck,
Bepmmnuna ynuua, a. 74, 3 srax, aya. 314. 16 pabounx cranumii Ha 6a3e mpoueccopos Intel Core i5;
JMaroHaigb MOHUTOPOB 24", OnepannonHnas cucrema: Microsoft Windows 7 IIporpammuoe obecriedeHue:
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. MaTtepuajibHO-TeXHMYeCKOe ofecreyeHHe [1JIsl CaMOCTOSITeJIbHOM padoThl
JUis  BBINOJIHEHUS CAMOCTOSITENIBHOM PAa0OTBl  UCHOJIB3YETCSl  y4eOHO-HCCIIENOBATENIbCKas
BBIUMCIIUTENbHAS JlabopaTopusi, pacroyiokeHHass 1o ajapecy 634034, Tomckas ob6nactb, T. ToMck,
Bepmmmnuna ynuna, 1. 74, 3 ataxk, aya. 314. 16 pabounx cranumii Ha 6a3ze mporeccopos Intel Core i5;
JaMaroHajgb MOHUTOpPOB 24", Oneparonnas cucrema: Microsoft Windows 7 [Iporpammuoe obGecrieuenue:
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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. MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHne TUCIIUTNITHHBI J1JIs1 JIMI[ C OTPAHHYEeHHbIMH
BO3MOKHOCTAMU 310POBbSI

OcBoenue nucuumuivHbl guamMu ¢ OB3 ocymiecTBIseTcsl ¢ UCIOIB30BAHUEM CPEJICTB OO YUCHHS
00I1IeT0 U CIIEMAIbHOI0 Ha3HAYCHHS.

[Ipy oOy4yeHHH CTYJACHTOB ¢ HAPYWIEeHHAMH CJyXa TPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCUJIMBAIOLLICH aNIaparypbl, MYJIbTUMEIUUHBIX CPEACTB M JAPYIMX TEXHUYECKUX CPEICTB
npuemMa/nepeaaun yaeOHor nHdopMaIuu B JOCTYIHBIX (opMax sl CTYJASCHTOB C HApYIICHUSIMH CIIyXa,
MOOWJIBHOW CHUCTEMbl OOYYEHMs JJisi CTYJIEHTOB C WHBAJIUIHOCTHIO, MOPTATUBHOW HWHIYKIMOHHOMN
CUCTEMBI. Y4eOHasi ayauToOpHs, B KOTOPOH 0OyYaroTCs CTYICHTHI C HApYyIICHHEM cllyxa, o00pyaoBaHa
KOMIIBIOTEPHON TE€XHUKOH, ayJAMOTEXHUKOWU, BUICOTEXHUKOM, AIEKTPOHHOM TOCKOW, MYJIbTUMEIUMHON
CHCTEMOM.

[Ipu 00yyeHUM CTYIEHTOB € HAPYUIEHMSIMU 3PEeHMSIMU IIPEIYCMOTPEHO HCIIOJIb30BAHHE B
JIEKIIMOHHBIX M yU4EOHBIX ayIUTOPHAX BO3MOXKHOCTH ITPOCMOTpPA YIAJICHHBIX O0BEKTOB (HAaIIpUMEp, TEKCTa
Ha JIOCKE WJIH cllaiijia Ha KpaHe) MPU MOMOIIY BUICOYBEIMUNUTENECH I YIAJIIEHHOTO MTPOCMOTpa.

[Tpu 0Oy4eHuU CTYACHTOB ¢ HAPYUIEHUSIMH ONOPHO-IBUIaTe]IbHOr0 ANMNapaTa HCIOJIb3YIOTCS
IbTepHATHBHBIC yCTPOKMCTBA BBOJA MH(OPMAIMKM M JPYTHe TEXHHYECKHUE CPEICTBA MpHEMa/Tepenadn
yueOHoW mMHpOpMauu B JOCTYMHBIX (hOpMax Ijsl CTYIEHTOB C HAPYIICHUSMHU OMOPHO-ABUTATEIBHOTO
amnmnapara, MOOMJIBHOM cUCTeMbl 00YUEHUS IS JIFOJIeH C MHBAJIUTHOCTBIO.

14. ®oH OLIEHOYHBIX CPeICTB

14.1. OcHoBHBIE TpeﬁoBa}mﬂ K q)OH[[y OLHEHOYHBIX CPEACTB U METOAUYECCKHUE PEKOMEHIAIUH
DoHJ OLICHOYHBIX CpeACTB U THUIIOBBIC KOHTPOJIBHBIC 3addHU:A, UCIIOJIB3YEMbIC JIA OLCHKH
C(bOpMI/IpOBaHHOCTI/I N OCBOCHHA 3aKpPCIVICHHBIX 3a JUCHMIIMHON KOMIICTCHITHI Ipu MpPOBCACHHUU
TeKymeﬁ, HpOMG)KyTO‘IHOﬁ ATTCCTAllMU 110 AUCHUIIIIMHE ITPUBCIACH B IIPUIIOKCHHUHN K pa60qel71 IIporpamMme.

14.2 TpedoBanus Kk GoHIY OLIEHOYHBIX CPEICTB s JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMH
310POBbSI
Jnst CTYIEeHTOB C HMHBAJIMAHOCTBIO TPETYCMOTPEHBI JIOMOJIHUTEIbHBIE OLICHOYHBIE CPE/ICTBA,
nepeueHb KOTOPBIX YKa3aH B TaOJHIIE.

Tab6anna 14 — JlonoJIHUTEIbHBIE CPEICTBA OLICHUBAHMS JISI CTYACHTOB ¢ HHBAJHIHOCTBHIO

Bupl TONIOJTHUTENBHBIX OIEHOYHBIX
CpENCTB

CDOpMLI KOHTPOJIA U OLICHKHN

Kareropuu crynesTos
pe3yabTaTOB OOYUECHHS

TecTbl, NMCBMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE paOOThI

C HapyuieHusIMH
ciyxa

[TpenMymecTBEHHO MUCHMEHHAS
poBepKa

C HapyuieHusIMH
3peHus

C HapylmeHusIMu
OIIOPHO-
JIBUTATEILHOTO
anrmapara

C orpaHnyeHHsIMH 110
o0IIeMe TUIINHCKUM
MOKa3aHUSAM

CobecenoBanue o BOIPOCaM K 3a4eTy,
OIIPOC TI0 TEPMHUHAM

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pabOTHI, MMCbMEHHBIE
CaMOCTOSITeNIbHbIE pabOThI, BOMPOCHI K
3a4eTy

TecTbl, MMCbMEHHBIE CAMOCTOATEIbHBIE
paboThI, BOMPOCHI K 3aUeTy,
KOHTPOJIbHBIE Pa0OThI, YCTHBIE OTBETHI

[IpenmyIiecTBEHHO ycTHAs IPOBEPKa
(MHAMBUYATIBHO)

[Ipenmy1ieCTBEHHO TUCTAHIMOHHBIMU
METOJaMH

[IpenmyiiecTBEHHO MPOBEPKA
METOAAMH, UCXOJIS U3 COCTOSIHUSA
oOyuarolerocsi Ha MOMEHT IIPOBEPKHU

14.3 MeToauuyeckue peKOMEHIANMH 110 OLIEHOYHBIM CPeACTBaM /sl JIMI[ C OTPAHUYEHHBIMHI
BO3MOKHOCTSIMHU 310POBbS

Juns crynentoB ¢ OB3 npenycmarpuBaetcs 0CTynHast (popMa npeaocTaBIeHUs 3alaHui
OLICHOYHBIX CPEJICTB, @ UMEHHO:
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- B IIeUaTHOH opme;

- B IIeYaTHOH (opMe C yBEIUYCHHBIM IPU(TOM;

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- METOJIOM UYTCHHS AaCCUCTEHTOM 3a/IaHUs BCIIYX;

- IpeI0CTaBIICHUE 3aJaHHs C UCIIOJIb30BaHHEM CypAONIEPEBOIa.

CryneHTaM ¢ MHBAJHIHOCTHIO YBEJIWYHBAETCS BPEMsI Ha MOJATOTOBKY OTBETOB Ha KOHTPOJBbHBIC

BOIIPOCHI. ,HJ'IS[ TaKUX CTYACHTOB NPEAYyCMATPHUBACTCA AOCTYIIHAsA (bopMa Mpe€aoCTaBJICHUA OTBCTOB Ha
3agaHus, a UMCHHO!

- INMCBMEHHO Ha Oymare;

- Ha0Op OTBETOB HA KOMIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCITYT aCCUCTEHTA;

- IPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa omeHWBaHUS pe3yabTATOB OOYYEHUS MHBAIHMIOB MO AMCLUUIUIMHE MPETyCMaTPUBACT
npepocTaBieHre nHpopManuu B popMax, aJanTHPOBAHHBIX K OTPAHUYCHUSM X 3JI0POBbS M BOCIIPUSATHS
uH(pOpMaINN:

JI1s1 JIML ¢ HAPpYLIEeHUsIMHM 3PeHHUs:

- B ()OpMe 3IEKTPOHHOTO JOKYMEHTA;

— B IICYaTHOH (OpMe yBETUUIECHHBIM HIPUPTOM.

JI1s1 1ML ¢ HAPYLIEHUSIMM CJIyXa:

— B (hOpMe€ FIIEKTPOHHOI0 IOKYMEHTA;

- B I1Ie4aTHOU opMe.

J1J1s1 JIMIX ¢ HAPYIIEHUSIMHM ONOPHO-IBUTATEJbHOI0 anmnapara:

— B (hOpMe€ AIIEKTPOHHOI0 IOKYMEHTA;

- B TIEYaTHOH popme.

[Tpr HEOOXOMUMOCTH ISl OOYJAFOIIUXCS C HHBATMHOCTRIO MIPOIIEAYpa OIIECHUBAHUS PE3yIhbTaTOB
00yueHHUsI MOKET MPOBOIUTHCS B HECKOJIBKO ATAIOB.
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IIpunoxenne 1
MUHHUCTEPCTBO OBPA30OBAHUSA U HAYKU P®
DeepajibHOE TOCYAAPCTBEHHOE OIOKETHOE 00pa30oBaTe/ibHOE YUpekJAeHue BbICIIero 00pa3oBaHus

«TOMCKUM I'OCY JAPCTBEHHbBII YHUBEPCUTET CUCTEM
VYIIPABJIEHUA U PAITMOSJIEKTPOHUKN

(TYCVYP)
YTBEPXIAIO
[IpopexTop mo yuebHoM padboTe
I1. E. Tposin
«_» 20 1

®OHJI OIIEHOYHBIX CPEJCTB I10 YYEEHOU JUCLIUITIINHE

MarteMaTH4YeCKHEe METOAbI ONMUCAHMS CUTHAJIOB
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Hampasiiennocts (mpoduis): CucreMbl MOOHJILHOM CBSI3H
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1. BBenenue

®onp oneHouHBIX cpenacTB (POC) aBIsIETCS MPUIOKEHUEM K paboyeil mporpaMme TUCIUTUTHHBI
(MpakTUKK) ¥ TPEICTaBISIET CO00M COBOKYIMHOCTh KOHTPOJLHO-U3MEPUTEIHHBIX MATEPUAIOB (TUIIOBBIC
3a/1auu (3a/1aHus ), KOHTPOJIbHBIE PAOOTHI, TECTHI U IP.) M METOJIOB UX MCITOJIB30BAHMS, MPETHA3HAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI IOCTHKEHUS CTYJCHTOM YCTaHOBJICHHBIX PE3YJIbTATOB O0YUCHHS.

®OC mno aucuMiuiuHe (MPAKTHUKE) HCIOJIb3YeTCs MpH TMPOBEACHUM TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTallMU CTYICHTOB.

[TepedeHp 3aKpeIICHHBIX 3a JUCIHUIUIMHON (TIPAKTUKON) KOMITETEHIIUN MTPUBE/IeH B Tabymie 1.
Tabmuma 1 — [lepedeHp 3aKpeIUICHHBIX 3a JUCIUIUIMHON KOMITETCHITHMA

Kon DopMynMpOBKa KOMIIETEHIIUH Oransl GOPMHUPOBAHUS KOMITETCHIIMN
I1K-7 TOTOBHOCTBIO K U3yYCHHIO HAYYHO- JIoJKEH 3HATh - OCHOBHBIE 3aKOHBI
TEXHUYECKON MH(OpMaIK, OTEYECTBEHHOIO U | €CTECTBEHHOHAYYHbIX AUCLUIUINH
3apy0eXKHOI0 OIMbITa 10 TEMATHKE MPOEKTA MPUMEHUTEIHHO K MPO(ECCHOHATBHOM
€ATEIIbHOCTH; - METO/IBI MaTEMATUYECKOTO
I1K-9 YMEHHUEM IIPOBOAUTH PACUYETHI 110 IIPOEKTY A ’ A

aHaJIn3a, SKCIIEPUMEHTAIILHOTO
UCCIIEIOBaHUS U KOMIIBFOTEPHOTO
MOJIETUPOBAHUS PAJUOTEXHUUECKUX
CUTHAJIOB U LIETIEH; - OCHOBBI TEOPUH
CHEKTPaJIbHOTO aHAIN3a
JI€TEPMUHUPOBAHHBIX CUTHAJIOB; - TOUHBIE
¥ IPUOJIMKEHHBIE METO/IBI pacyeTra
JI€TEPMUHUPOBAHHBIX CUTHAJIOB HA BBIXOIE
JMHENHBIX YaCTOTHO-U30MpaTeIbHbIX
LeNel; - OCHOBHBIE METO/Ibl aHAIM3a
peoOpazoBaHuil 1ETEPMUHUPOBAHHBIX
CUTHAJIOB B HEJIMHEHHBIX LEMSX; -
CPEICTBA TEOPETUYECKOTO,
KOMITBFOTEPHOTO M 3KCIIEPUMEHTAIBHOTIO
UCCIIEIOBaHUSI TpeoOpa3oBaHU
JNETEPMUHUPOBAHHBIX CUTHAJIOB B
OCHOBHBIX (DYHKIIMOHAJIbHBIX Yy3J1aX
MH(POKOMMYHHUKAI[MOHHBIX CUCTEM CBSI3U. ;
JloiKeH yMETh - ONUCHIBATh U OOBSICHATH
IIPOLIECCHI B JIMHEWHBIX U HEJIMHEUHBIX
PaAMOTEXHUYECKUX LIETISIX, CTPOUTD UX
MOJIEJIH, peLIaTh 3aJa41; - PACCUUTBIBATH U
U3MEPATH CIEKTPAJIbHBIE XapaKTEPUCTUKU
AQHAJIOTOBBIX U IUCKPETHBIX CUTHAJIOB; -
paccuuThIBaTh U U3MEPATH YACTOTHBIE U
BPEMEHHBIE XapaKTEPUCTUKH aHAJIOIOBBIX
JIMHEWHBIX IEIICH; - OMUCHIBATh U
OOBSICHATB MPOLIECCHl B OCHOBHBIX
(YHKIIMOHATBHBIX y3J1aX
MH(POKOMMYHUKAIIMOHHBIX CUCTEM CBS3H
BO BPEMEHHOM M YaCTOTHOM 00J1acTsX. ;
JlomkeH BinaseTh - HaBbIKAMH
IJIAHUPOBAHUS U MPAKTUYECKOTO
BBITIOJIHEHUS IEWCTBUMN, COCTABIISIFOIINX
yKa3aHHbIE YMEHUS B OTBEJIEHHOE Ha
BBITNIOJTHEHUE KOHTPOJIBHOTO 3aJaHuUs
BpeMsl; - HaBbIKAMU CaMOaHaJIn3a
pE3ybTATOB, B YaCTHOCTH, HABBIKOB
MaTeMaTHYeCKOro aHalln3a CUTHAJIOB U

CeTel, COOPYKEHUH U CPEICTB
MH()OKOMMYHUKAIIUNA B COOTBETCTBUH C
TEXHUYCCKUM 3aJaHHUEM C HCIIOJIB30BAHUEM KaK
CTaHJIaPTHBIX METOJIOB, IPUEMOB U CPEJICTB
aBTOMAaTu3alu MPOCKTUPOBAHUA, TaK U
CaMOCTOSITENILHO CO3/IJaBAEMBIX OPUTHHATILHBIX
porpamm
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PaIMOTEXHUYECKUX LEIEN C
HCIIOJIb30BAHUEM COBPEMEHHBIX
BBIYMCIIUTENIbHBIX CPEJICTB; - HABBIKAMHU
TEOPETUUECKOT0 U IKCIEPUMEHTAIBHOIO
Hccae0BaHUM IpeoOpa3oBaHU CUTHAJIOB
B PAIMOTEXHUYECKHUX LEMAX B paMKax
(hU3HUECKOTO IKCTIEPUMEHTA U
KOMIIBIOTEPHOT'O MOJIETHUPOBAHMUSL. |

OO01re XxapakTepUCTUKH IT0Ka3aTeIeil U KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMI Ha BCEX 3TaIax
MIPUBE/CHBI B Ta0IHIIE 2.
Tabnuma 2 — O61mue XxapakKTepUCTUKH MMOKa3aTeeil 1 KpUTEpUeB OLEHNBAHUS KOMIIETEHIIUI 10 dTarnam

ITokazarenu u
KpUTEPUHU

3HaTh

YMmern

Bnaners

OTnnuHO (BBICOKMIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETUYCCKUMHU
3HAHHUSAMHU B IIpeeIax
n3y4aeMon obnactu ¢
MOHUMAaHHEM TPAHUIL
IMPUMCHUMOCTH

OO6nagaer quanazoHOM
MIPAKTUYECKUX YMEHUH,
TpeOyeMBbIX JUIsl pa3BUTHS
TBOPYECKUX PEILECHUN,
abcTparupoBaHus
npo0iem

KonTtponupyer pabory,
HPOBOJIUT OIICHKY,
COBEPIIIEHCTBYET JICHCTBUS
paboTsl

Xoporo (6a30BbIi
YpOBEHbB)

Y 10BNIETBOPUTEIHH
0 (TTOPOTOBBIA
YpOBEHbB)

3Haet (HaKThl, MPUHITUTIBI,
MPOIIeCChI, 00IIre
MIOHSATHS B MPeEIenax
n3y4yaeMoil obsactu

O06mnazaeT 0a30BLIMHA
00IMMH 3HAHUAMU

Ob6nagaer quanazoHOM
IIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ul peleHUs
olpeziesIeHHBIX NpobJeM B
00J1aCTH UCCIIEI0BaHUS

OO6nanaer OCHOBHBIMU
YMEHUSAMH, TpeOyeMbIMU
JUISL BBITTOJTHEHUS TIPOCTHIX
3a1a4

beper oTBETCTBEHHOCTH 3a
3aBepILeHHE 3a/1a4 B
UCCIIEIOBaHNH,
npucrnocadbIuBaeT CBOe
IIOBEJICHUE K
00CTOSITENILCTBAM B
peleHny npodiem

PaGotaer npu npsiMmoM
HaAOJIFOICHUHA

Cocras

Conepxanue
JTaroB

2 Peanu3zanus koMneTeH i

2.1 Komnerenus IK-7

[1K-7: TOTOBHOCTBIO K M3yYEHHUIO HAyYHO-TEXHMUYECKON MHH(OpMalMH, OTEYECTBEHHOIO U
3apy0eKHOI0 OIbITA IO TEMAaTUKE MPOEKTA.

s popmupoBaHUS KOMIIETEHLIUN HEOOXOIMMO OCYILIECTBUTH PsI/ ATAOB. DTarbl POPMUPOBAHUS
KOMIIETEHIINM, HPUMEHSEMbIE JUIsI 3TOTO BHUABI 3aHATUH M HCIOJIB3YEMBIE CPEACTBA OLICHUBAHMS
MIpEACTaBJICHBI B TaOHIIE 3.
Tabnuna 3 — Dtansl popMupoBaHUs KOMIIETEHIIUN U UCIIOJIB3YEMbIE€ CPEACTBA OIICHUBAHUS

3HaTh

OCHOBHBIC TTOHSATHS B
o0JiacTH nepegavu
nH(popmManuu B
MH()OKOMMYHHUKAIIMOHHBIX
CHCTeMaX; TCHICHIIUH
pa3BHUTHUS B 007IaCTH
UH(POKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH U CHCTEM
CBSI3H

VYMmern

MPOBOJIUTH AHAIIU3
TEXHUYECKOM
nH(pOpMaIUK B paMKax
ONpeIETICHHON TeMAaTHKU;
OCYIIIECTBJISATh MOUCK U
aHau3 HHQPOpMAIHH,
Mpe/I-CTaBICHHOM B
Pa3IUYHBIX UCTOYHHKAX

Bmangers

HaBBIKAMH pabOTHI C
TEXHUYECKOM
JIOKYMEHTaIMEeW, B TOM
YUCJIE, IPU TOUCKE
nH(pOpMaIUN; HaBBIKAMHU
CaMOCTOSITENILHOM pabOTHI
Ha KOMITBIOTEPE U B
KOMIIBIOTEPHBIX CETSIX

Bungnl zanstuit

e [IpakTnueckue
3aHATUS;

e [IpakTrueckue
3aHATUS;

e JlaGopaTopHble
paboThI;
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Hcnonb3yembie
CpeacTBa
OLICHUBAHUS

e JlaGopaTopHbie
paboTHI;

o Jlekmmu;

e CamocrosTenbHast
pabora;

e Kontpoib
CaMOCTOSITENILHOM
paboThI (KypcoBoit
MPOEKT / KypcoBasi
pabora);

e KontponbHas pabora;

e JlomaliHee 3a/1aHuUE;
e Ortuer no
WH/IMBHTyaTbHOMY
3aJJaHUIO;

e KoHcrekT
CaMOIIO/ITOTOBKY;

e Ortuyer no
nabopaTopHO# paboTe;
e Omnpoc Ha 3aHATHSIX;
e PacuerHnas pabora;
e Otuer 10 KypcoBOH
pabore;

o Tecrt;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabota
(mpoexT);

e JlaGopaTtopHble
padoTHI;

o Jlekmuu;

e CamocrosTenbHas
pabora;

e KonTpoJib
CaMOCTOSITEIILHOM
paboThI (KypcoBOi
MIPOEKT / KypcoBas
pabota);

e KontponbHas paboTa;

o JlomallHee 3aaHue;
e Ortyer no
WH/IMBHIyaTbHOMY
3aJIJaHUIO;

e KoHCIEKT
CaMOTO/ITOTOBKH;

e Ortyer no
nabopaTopHOU padoTe;
e Omnpoc Ha 3aHATHSIX;
e 3amuTa KypCcOBBIX
MIPOEKTOB (pador);

e PacuerHnas pabora;
e Otuer 110 KypcoBOH
pabore;

o TecT;

e 3auer;

e DK3aMeH;

e KypcoBas pabota
(mpoexT);

e CamocrosiTenbHast
pabora;

e KoHTpoJib
CaMOCTOATENIbHON
paboThI (KypcoBoOi
MPOEKT / KypcoBast
pabota);

e Ortuer no
nmabopaTopHOU padboTe;
o JlomamnHee 3a/1aHuE;
e Ortuyer no
WH/IMBUAYAIILHOMY
3aJJaHHIO;

e 3aimuTa KypCcOBbIX
POEKTOB (pabor);

e PacuerHas pabora;
e Otuer 1o KypcoBoii
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(npoexkr);

DopmMyJIHMPOBKA MMOKA3ATENECH U KPUTEPUEB OLICHUBAHUA IAHHOW KOMITIETEHIIMU MTPUBECHA B

Tabuie 4.
Tabnuma 4 — [Mokazarenu ¥ KpUTEPUU OLICHUBAHUS KOMIIETEHIIMH Ha dTarax

CocraB 3HaTL YMeThb Bnanets
OTinyHO ® YBEPEHHO BIAJCET

Xoporo (6a30BbIit
YpOBEHb)

(BBICOKMH YPOBEHbD)

® AHAJU3HUPYET CBI3U
MEXIY pa3InyHbIMU
HOHATHUSAMH B 00JIaCTH

nepeiaud HH(pOpMaIHH;

® HHTEPIPETUPYET
IPUEMBI U Pe3yJIbTaThI
aHaJIM3a TEXHUYECKON
uHpOpMaInH;

® [IOHUMAET CBA3U
MEXIY pa3InYHbIMU
HOHATHUAMH B 001aCTH

nepeaayn nHHOpMaInu;
® NIPEJCTaBIISIET IPUEMBI

Y pe3yJIbTaThl aHAJIN3a
TEXHUYECKOU
uH(pOopMaLnu;
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® yMeEeT rpaMOTHO

BBIPAXKATh U JOKA3bIBATh
ITOJIOXKEHUS TPEIMETHOMN

o0JtacTy 3HaHUA C
HCITOJIb30BAHUEM
apryMCHTOB;

e CBOOOJHO TTPUMEHSIET
METOJBI peIIeHUS 3a/1a9 B
HC3HAKOMBIX CI/ITyaIII/ISIX;

® CaMOCTOSITEIIBHO
nmoaOupaeT METO b
pelieHus npodiem;

® KOPPCKTHO BBIPAKACT,

" AOKa3bIBAaTh C
HUCITIOJIB30BaHHEM

APTYMCHTOB ITOJIOKCHUSA

MpeAMETHOM 00IaCTH

HaBBIKaMH pabOTHI €
JUTEPATYPHBIMU
MCTOYHHKAMU;

e CBOOOJIHO BiajieeT
Pa3HBIMHU CIIOCOOAMHU
MIPEICTaBICHHS
uH(pOpMaINH;

® BJaJieeT HaBBIKAMU
paboTHI C
TUTEPATypPHBIMH
UCTOYHUKAMU;

® BIajceT pa3HBIMU
criocobamu
MIpPEICTaBICHHUS
nH(popMaLuu;
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3HAHUS,;

VY 1oBII€TBOPUTEIIHH
0 (TTOPOTOBBIA
YPOBEHD)

I1K-9:

YMCHHUEM TIPOBOAUTH

® JaeT onpeeNneHus
OCHOBHBIX TTOHATHII B
o0JacTH nepeaavn
nHpopmanuu;

® BOCIPOHU3BOAUT
OCHOBHBI€ TIOJIO’KEHUS
aHaJIM3a TEXHUYECKOMN
nHpopmanuu;

e ymeeT paboTaTh CO
CIIPaBOYHOU
JIUTEPATypPOi;

® yMeeT MPEeACTaBIATh
pE3yJIbTaThI CBOEH
padoTHI;

2.2 Komnerenuus ITK-9

pacyeThbl

[0 TIPOEKTY CeTeH,

® RBiajceT
TEPMHUHOJIOTHEN B
MpeIMETHOM 00J1acTh
3HaHUS;

® Croco0eH KOPPEKTHO
NPEJCTaBUTh 3HAHUS U
nHpopmaruio;

COOPYXEHUU U

CpEICTB

MH()OKOMMYHUKALUI B COOTBETCTBUH C TEXHHYCCKUM 3aJlaHUEM C HCIIOJIb30BaHHEM KaK CTaHIApTHBIX
METOJIOB, MIPHEMOB M CPEJICTB aBTOMAaTH3allMU MPOCKTUPOBAHMUS, TAK U CaMOCTOSTEIBHO CO3/IaBaEMBIX
OPUTHHAJIBHBIX POrPaMM.

Jnst popMUpOBaHUSI KOMIIETCHIIMK HEOOXOIMMO OCYLIECTBUTD PSIJ] 3TAroB. JTanbl GOpMUPOBaAHHS
KOMIICTCHIIMH, HPUMEHSIEMbIC JUIS STOr0 BHJIBI 3aHATUI M HCHOJNB3yeMbIC CPEICTBA OLCHUBAHUS
MPEICTAaBIICHBI B TAOIHIIE 5.
Tabnuia 5 — Dranbl GOpMHUPOBAHKS KOMIICTSHIIMU M UCTIOJIb3YEMbIC CPEIICTBA OLICHUBAHHUSI

Cocras

Coneprxkanue
JTAIoB

Bunrwl 3anstui

Hcnons3yemeie
CpencTBa
OLICHUBAHUs

3HaTh

AJITOPUTMBI pacueTa
XapaKTEPUCTHK CPEICTB
MH()OKOMMYHUKAIIHIA;
METOIUKHU
MIPOCKTHPOBAHMS Y3JIOB H
YCTPOMCTB CPEICTB
MH()OKOMMYHUKAITHIHA

e [IpakTuueckue
3aHATUS;

e JlaGopaTopHble
paboThI;

o Jlexuu;

e CamocrosTenpHas
pabora;

e KoHntpoub
CaMOCTOSITEIIBHON
paboThI (KypcoBoOi
IPOEKT / KypcoBasi
paborta);

e KonTponbHas pabora;
o JlomalHee 3aJ1aHue;
e OTtueT IO
WH/IUBHTyaTbHOMY
3aJJaHUIO;

o KoHcrekr
CaMOITOTOTOBKH;

o OTueT o
nabopaTopHO# paboTe;
e Ormnpoc Ha 3aHATHUSAX;
e PacuerHas pabora;
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VYMmern

IPOBOJIUTH PACUETHI 110
IPOEKTY CPENICTB
UH(POKOMMYHUKAINI B
COOTBETCTBHUH C
TEXHUYECKUM 3aaHUEM;
UCTIONIb30BATh METOAUKH

MPOEKTUPOBAHUS Y3JI0B U

YCTPOWCTB CPEICTB
UH(POKOMMYHHUKAIIHA

e [IpakTrueckue
3aHSTHS,

e JlaGopaTopHble
paloThI;

o Jlexumu;

e CamocrosTenpHas
pabora;

e KoHtpoub
CaMOCTOSITEIIBHON
paboThI (KypcoBOi
IIPOEKT / KypcoBas
paborta);

e KoHTponbHas paboTa;

o JlomalliHee 3a/1aHue;
e OTueT IO
WH/IMBHTyaJTbHOMY
3aJJaHUIO;

o KoHcrekr
CaMOIIOJATOTOBKH;

o OTUeT Mo
nmabopaTopHO# paboTe;
e Ormnpoc Ha 3aHATHUSAX;
e 3amuTa KypCcOBBIX

Bnaners

METOMKAMU pacyera xa-
PaKTEPUCTUK CPEJCTB
UH(O-KOMMYHHKAIIAH;
HaBBIKAMU POEKTUPOBA-
HUS y3JI0B U YCTPOUCTB
CpeACTB
UH(POKOMMYHUKAIUI B
COOTBETCTBUM C
TEXHUYECKUM 3aJaHUEM

e JlaGopaTopHsble
paboTHI;

e CamocrosTenpHas
pabora;

e KoHTponb
CaMOCTOATEIILHON
paboThI (KypcoBOM
MPOEKT / KypcoBast
pabora);

e Otuer no
nabopaTopHoii paboTe;
o JlomamrHee 3a/1aHueE;
e Otuer no
WH/IMBUIYaTEHOMY
3aJJaHHIO;

e 3amura KypcoBBIX
MPOEKTOB (paboT);

e Pacuernas paborta;
e Otuer 1o KypcoBoi
pabore;
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e Otuer 110 KypcoBOH
pabore;

e TecT;

e 3auer;

e DK3aMeH;

e Kypcosas pabota
(npoexr);

MPOEKTOB (pador);

e PacuerHas pabora;
e Otuer 110 KypcoBoOH
pabore;

o TecT;

e 3ayer;

e DK3aMeH;

e Kypcoas pabora
(mpoexr);

e 3ayer;
e DK3aMeEH;

e Kypcoras pabora
(poexkr);

DopMyJIMPOBKA MMOKA3ATENEN U KPUTEPUEB OLICHUBAHUA TAHHOW KOMIIETEHIIMU [IPUBEECHA B

Tabiymue 6.

Ta6Jmua 6 — Iloka3arenu u KPUTCPpHUH OLUCHHBaHWA KOMIICTCHIIMU Ha STalrax

Cocras

OtinyHO
(BBICOKHUI YPOBEHbD)

3HaTh

e 000CHOBBIBAECT
ITOPUTMBI pacueTa
XapaKTEePUCTHUK Y3JI0B U
YCTPOMCTB CPEJICTB
MH(OKOMMYHUKALIUH;

® aHAIM3HUPYET
METOAUKHU
MIPOSKTUPOBAHHUS Y3JI0B U
YCTPOMCTB CPEACTB
WH()OKOMMYHUKAIIN;

YMmern

® 'PaMOTHO IMPOBOJIUT
pacyeTsbl Mo MPOEKTY
CpENCTB
WH(POKOMMYHUKAIUHN B
COOTBETCTBHUH C
TEXHUYCCKHUM 3aJaHHEM;
® YBEPEHHO MPUMEHSET
QITOPUTMBI pacuera
XapaKTePUCTHK Y3JIOB U
YCTPOMCTB CPENICTB
MH(OKOMMYHUKALIU;

Bnanetrs

® YBEPEHHO BIIAJICET
HaBBIKAMU pacyera
XapaKTEPUCTHK Y3JIOB U
YCTPOMCTB CPELICTB
UH()OKOMMYHUKAIIHH;

e CcBOOOJHO HCIIOJIB3YET
PUEMBI
MIPOEKTHUPOBAHUS y3JIOB U
YCTPOMCTB CPECTB
MH(POKOMMYHUKAIHU,

Xoporo (6a30BbIi
YpOBEHbB)

Y 10BIETBOPUTEIIBLH
0 (IOpOTOBBIN
YpOBEHbB)

NeSITeIbHOCTH, XapaKTepU3YIOUIMX dTanbl (OPMUPOBAHUS KOMIETEHUUH B IIpoIecce

® [IOHWMAET AITOPUTMBI
pacuera XxapaKTEepUCTUK
y3JI0B U YCTPOMCTB
CpENCTB
WH(OKOMMYHUKAIIU;

® ApPryMEHTUPYET
MOPSIIOK
MIPOEKTUPOBAHUS Y3JIOB U
YCTPOMCTB CPEJICTB
MH()OKOMMYHUKAIUH;

® BOCIIPOM3BOJUT
OCHOBHBI€ MOJIOKEHUS
pacyeTa XapakTEpPUCTHK
y3JI0B U YCTPOUCTB
CPEICTB
WH(OKOMMYHUKAIIUN;

® UMEET MpeACTaBICHUE
0 METOJUKaxX
MIPOCKTUPOBAHUS y3JIOB U
YCTPOMCTB CPEJICTB
WH()OKOMMYHUKAITUH;

® CaMOCTOSITENILHO
IIPOBOAMT PacUeThl 10
IPOEKTY CPE/ICTB
MH(OKOMMYHUKALIUN B
COOTBETCTBUHU C
TEXHUYECKUM 3aJJaHHEM;
® KOPpPEKTHO MPUMEHSET
aJITOPUTMBI pacyeTa
XapaKTEPUCTHK Y3JIOB U
YCTPOMCTB CPENICTB
MH(POKOMMYHUKAIHI;

® yMEeT IPEICTaBIATh
pE3yIbTAThI PACUETOB
XapaKTEPUCTHUK Y3JI0B U
YCTPOMCTB CPELICTB
WH()OKOMMYHUKAIUH;

e ymeer paboTaTh CO
CIIPaBOYHOMU
JUTEPaTypoi;

3 TunoBble KOHTPOJILHBIE 32/ IAHUS
st peanu3aniuy BBIMICTIEPEYUCIICHHBIX 3a7a4 OOYYEHHS HCIIOIB3YIOTCS THITOBBIE KOHTPOJIbHBIC
3aJlaHusl UM WHBIE MaTepuaibl, HEOOXOIUMBIC 7Sl OICHKU 3HAHWM, YMEHUH, HABBIKOB U (WJIHM) OIBITA
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® BJIaACCT HaBbIKaMU
pacyera XapaKTepUCTUK
Y3JI0B U YCTPOUCTB
CPEICTB
MH()OKOMMYHUKAIIUIN;

® HCIOJb3YET NPUEMBI
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB CPEJICTB
MH()OKOMMYHUKAIININ;

e BiajeeT
TEPMUHOJIOTHEN B
obnactu
MPOEKTUPOBAHHUS y3JI0B U
YCTPOMCTB CPENICTB
MH(POKOMMYHUKAIHI;

® CIOCOOEH KOPPEKTHO
MIPEJCTaBUTh PE3YIIbTAThI
pacuera XapaKTepUCTUK
Y3II0B U YCTPOUCTB
CpEICTB
MH(POKOMMYHUKAIHI;

OCBOCHUA
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00pa3oBaTeIFHON IPOTPAMMBI, B CIISAYIOIIEM COCTaBE.

3.1 Bonipochl Ha caMONOATOTOBKY
— Pacuer pu3HuecKuX XapaKTepUCTUK CHTHAIOBS

— Onmnpenenenre BpEMEHHBIX U CIIEKTPAIBbHBIX XapaKTEPUCTHK MEPUOIUYECKUX CUTHAJIOB

— Omnpenenenne CIEKTPAIBHBIX XapaKTEPUCTUK HENIEPUOANUECKUX CUTHAIOB. TeopeMsl 0
CHeKTpax

— IIpakThkKa NpUMEHEHUs YaCTOTHOI'O ¥ ONIEPATOPHOIO METOJOB JUIsl pacdyeTa MPOX0KICHHS
CUTHAJIOB Yepe3 JIMHEMHBIC YIEKTPUUIECKUE LIETTH
— Pacuer ciekTpaJIbHBIX XapaKTEPUCTUK MOYJIMPOBAHHBIX CUTHAJIOB

— Annpokcumaniys BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEJIMHEHHBIX 3JIeMeHTOB Pacuer criekrpa
TOKa Ha BBIXOZE HEJIMHEHHOW LIENU METOIOM yIJla OTCEYKU

— Pacuer cnekTpa Toka Ha BBIXOZ€ HEJIMHEHHOM LIEMTM METOI0M TPUTOHOMETPUUYECKUX (POPMYJT
KpaTHOT'O apryMeHTa

— Pacuer KOJ'I€6aTeJIBHBIX, MOAYJIAIHUOHHBIX U ACTCKTOPHBIX XapaKTCPUCTUK

3.2 TecroBbIe 3aaaHNA

— Tunossle Bonpock! Tecta o teMe «PU3NYECKUE XAPAKTEPUCTUKM CUT'HAJIOB»

Bonpoc 1: Ha pucynke | nokaszan curnan s(t). Onpeaenurs aHaINTHYECKOE BPEMEHHOE
npeJcTaBieHHe CHrHana s().

BapuaHTb! OTBETOB

Ef( /3]
Sg—"“n mhé%‘i%gs% 2) mhyﬂ”gély%
1 1 ; A
/ 0, 1< A I>A . 2
. _<E/é [E, 120 E ~t 1
| ‘ / %srs%
s0=-E4{ 1 +3) . Dmtg. asn
l 0, l<;"/. 1> 9 ‘ 9, '<_%

Pucysox 1 5 S{”:J%[:%,L%\] "l/zg,g’l/z
) I 0, 1<_"/2. t>"/2

Bonpoc 2: Ha pucynke 2 nokaszan curaan s(7). Onpeaenurs HEYETHYIO OTHOCHTEIBLHO HYIIs
COCTAB/IAOIVIO S, (1) CUIHANA S5(1).

3)

BapuanTsl 0TBeTOB
st) s(y)
B/ —
s(t) o2 | /é
- | g
Et-— 1) o |2 =t ON_ | ¢
y |
E/2 _E//2 —E/é e
= f4
0t () ;0
—1E4 =
Pucynox 2 I | | = g l
9 I | 9 TR
-1, O L ¢ | - /4
=, _E/2
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Bonpoc 3: Ha pucyuke 3 nokaszan curdan s(7). Onpejaeiuts 3Hepruio 2 curyana s(t).

s(y) BapuaHTsl OTBETOB
Et g E*, . 2E*,
| e 1) 3 2) 3
& | \4 ,
%
/4 Vi _ N 2
3) =) %) d=E¥;
_E _____
5 Et
Pucynox 3 5) 4

Bonpoc 4: JIano ananuTHYecKoe BPEMEHHOE Npe/icTaBieHne curaana. OnpeaenuTs Hepruio uem
4eTHOI OTHOCHTE/ILHO HYJIA COCTABISAIOLIEI CUrHana s(i).

Bapuanrsl orBeToB

E* E’T
'3wm = me =
_JEsn [Z4), o D 4 2) 2
0, t<0, 3 3) 4) 3.,,,: 4
5 9. =2ET

Bonpoc 5: Ha pucynke 5 nokasan curnan s(t). Onpeaenurs BHJA CHMMETPHH OTHOCHTEILHO HYIIS
(1) u oTHOCHTEILHO T/4 (2) nepHoAHYECKOro CHrHana s(1).

s(t) BapuanTsl 0TBeTOB
| 1. Hewernas . HewerHas
| 1) 2. HeyerHas 2) 2. yerHas
-% \ if 1 \%
1. yernas 1. yernas

3) 2. HeyerHas 4) 2. 4erHas
PucyHok 5 1. uernas

5) 2. oduiero Bujaa

Bonpoc 6: Ha pucynke 6 nokasan cursan s(?). OnpejgesuTs BeJIHYHHY MOLUIHOCTH P
NePHOAHYECKOro curuana s(t), ecan £ =2B. R = 10 Om.

s = BapuaHTsl OTBETOB
1 P=0 2) P=0.25 Bm
7
i Tl 0 :}; 3) P=25 Bm %) P=0,05 Bm
PucyHok 6
5) P=5 Bm

Tunosste Bonpocst Tecta o teme «1ACTOTHBIE I BPEMEHHBIE XAPAKTEPUCTUKU
JIMHEWHBIX LETTEW»:
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Jano: nsare BapHAHTOB Leneil, ATk BAPHAHTOB NEPeiarouHbIX GYHKLUMKI, N4TE BAPUAHTOB
[IEPEX0IHEIX XAPAKTEPHCTHE
(1) (2) 3) 4) ()
c - ||
—] l
= R L
I R
oYY & ®
p2 p+p pp p pB
2p+ f 2 i 2 2p+ f3 2 2
pzm p +pﬁ‘+mp p-+3pf+
1 — EI ﬁ — E I 1 ™
le 2 F e 2 . 0_45.(9‘ l4—e cos ‘)ngatr}
2 @ p 2
1 1 R
OGoznavenus: fi=— @ =—, fi=—
P RC P JLC p L
Bonpoc 1: Kakoii uenu Bonpoc 2: Kakoii uenu Bonpoc 3: Kakoii uenu coorsercrayer
coorsercrayer AUX Buja coorsercrever AUX sujia h(t) Busa
IK (@)
1 h(t)
/\ AN
IRV~
0 ©
Bonpoc 4: Kakoii uenu Bonpoc 5: Kaxkoii nepexosuoii Bonpoc 6: Kaxoii uenu coorsercrayer
coorsercrayer h(t) Buaa XapakTrepucTuke coorsercrayer | g(t)
&y
h(t)

T =By _B,

_LsniB.. 2 Lsn-L.. 2
/’/—- g(t)—2¢>(1)+4 e g(r)—zo(t) O

0

1,
/

/
2
&
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Bonpoc 7: Kakue AUX u h(t) coorsercrayror uenu Homep (3)

(1) (2) 3) 4)
K@) K@) K @)| K@)

D = e

0 0 0 0

o ht) h(t) ht)
W | N

0 0 0 0

Boupoc 8: Kaoii

nepeaarouHoil GpyHKUHH
coorsercrayer h(t) Buaa

Bonpoc 9: Kakoii nepexoaHoit
xapakrepucTuke coorsercrayer K(p)
BHA

Bonpoc 10: Kakoii uenu

coorsercrayer K(p) suaa

h(t)= B

@
p

e

i

2

K(py=——22—
p-+3pB+p

2
K(p)=—2—

p-toy

[Tpumeyanue: oTcyrcTeHe BepHoro orsera 0do3Haunts uudpoii 0

Tunossle Bonpockl Tecta 1o reMe « TEOPEMbI O CITEKTPAX»:

Bonpoc 1: OnpeaennTs cneKTPaJabHYIO ILIOTHOCTE CHTHAJA 5,(1)
Bapuanrs! oTBeTOB
- a’ -’
S(w)= : . 2ae
a’+ o’ (@)=~ 2, 212
o+ o
$5(1) : 2a0
- 2 2 SE{fU]= - ) . 1 1
a”+o S(w)=— ;
2a+ jo
| 0 t
a
Sr(w)=
: o+ o’
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Bonpoc 2: Yka3ars AMIVIATYIHO — YACTOTHYIO XapPAKTEPHCTHKY
CHIHAJIA 5, (1)

Ba PHAHTHI OTBETOB

l/or2

5'2 (c )‘

® da " 2

$1(o) o

$1()|

l/af2

| n 0 n @

3.3 Tembl nOMAITHUX 3aJaAHUT

— Bsenenue. Krnaccudukaius curHaioB H ONUCAHUE CHUCTEM IMepeqaud UHGOpMaluu:
Knaccudukanus curHaioB U OCHOBHBIE ompereneHus. DuznyecKkue XapaKTePUCTHKU CHUTHAJIOB.
OO6oO01IeHHasT CTPYKTypHasi cXxeMa CUCTeMbl mepenaun nHpopmanuu. OCHOBHBIC 33/1a4M U HA3HAYCHHE
kypca CO.

— TlapmoHMueckuil aHanM3 MEPUOAMYECKUX CUTHAJIIOB C IOMOIIbIO TPUTOHOMETPUUYECKUX H
KOMIUIEKCHBIX psiioB  Dypbe: Mopaenu CUTHAIOB M CHOCOOBI UX MaTEeMaTHYECKOro OMHMCaHUA.
O6o6mennbiii psn Dypwe. [lorpemnocts o0oOmeHHOTO mpeacTaBie-Hus. HepaBenctBo beccers.
PaBencrBo IlapceBansa. Ilonstue cnekrtpa. KommiuekcHslii psg @Pypbe M €ro NpUMEHEHHUE Ul
rapMOHHYECKOI' 0 aHAJIN3A.

— IlpeoOpazoBanus Dypbe U  CHEKTpaJdbHBIA  aHaIM3  HENEPUOJAUYECKUX  CUTHAJIOB:
[leprognueckre U HENMEPUOAMYECKHE CUTHANIBI U UX CHEKTpbl. CHEKTpbl, CHEKTpajbHbIE IMJIOTHOCTU
CUTHAJIOB M HX CBOWCTBa. ['paHUIBI NMPUMEHUMOCTH mpeoOpa3oBaHuil Dypbe M HX paclIMpeHue ¢
MTOMOIIBI0 00001IeHHBIX PyHKIMHA. CrieKTpalibHas INIOTHOCTh MEPUOANUECKOT0 CUTHAIA.

— IIpeobpazoBanusa @ypse u Jlannaca u UX NpUMEHEHUE JUIsl OMMCAHNUS U3MEHEHUN CUTHAJIOB B
y37ax cucteM nepenaun nuapopmanuu: O6001eHne npeoodpazoBanuii dypwe - mpeodpazoBanus Jlamnaca.
N3yuenne (yHKIMOHAIBHOW CBSI3M MEXAY M3MEHEHUSIMH CHUTHAJIOB BO BpPEMEHHOM 001acTu u
COOTBETCTBYIOIIMMHU UM ITPE0Opa30BaHUAMHU CIIEKTPOB B HaCTOTHON o0nacTu. TeopeMsbl o criekTpax.

— UYacroTHble METO/BI aHANIM3a MPOXOXKAeHHA curHanoB uyepe3 (JIDLI): CnexkTpanbHblii MeTOA
aHasn3a. OnepaTopHbI METOJI aHAIN3A.

— BpeMeHnHble MeTOABI aHalW3a MPOXOXKAEHHsS curHaioB uepe3 (JIDL): Meroasl BpeMeHHOTO
uHTerpupoBanus (uHTerpansl J[[roamens). B3an-MocBsSI3b pa3iMyHBIX METOJOB aHalu3a. YCIOBUS
HEUCKaXEHHOW Nepe-Aaur CUTHAJIOB.

— PaguocurHanel ¢ aMIDIMTYAHOM H  aMIUIUTYJHO-UMMYJIbCHOW MOIYISUUsIMU:OCHOBHBIE
CBOMCTBA M OCOOCHHOCTM aHaiu3a paauocurHaioB. CHekTpalbHOE, BPEMEHHOE U BEKTOPHOE
IIPEICTaBICHNS aMIUIUTYIHO-MOYJIMPOBAHHBIX PaJMOCUTHAJIOB IIPU TOHAIBHON U CJIOKHOM MOIYJISALMH.
AMIUTUTYAHO - UMIYJBCHO - MOJYJIUPOBAaHHBIE CUTHAJIBI U UX CLIEKTPBHI.

— PaguocurHanel ¢ yrioBod W KBajgpaTypHOl MomyisamusMmu. [IIupokonosiocHble CUTHAMBI:
Oco0eHHOCTH aHallM3a PaJMOCUTHAIOB C YIJ0BOM Momyssiueld. CHeKTpbl CUTHAJIOB MPU TOHAIBHON U
CIIOKHOM Moayasauuu. CHEKTpbl CUTHAJIOB CO CMEIIAHHOM aMIUIMTYIHOM W YITIOBOM MOAYJISALUSAMMU.
KBanparypnast Mogynsus.

— OCHOBHBIE METOJIBI pacueTa CHEKTpa TOKa Ha BBIXOJE HEITWHEHHOUN SJEKTPUUYECKON IICTIH:
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[IpyHIMNHanpHBIE  OTJIMYMS ~ MEKIY JIMHEWHBIMH M HEIUMHEHHBIMEH  nensamu. [Ipumenenue
MIOJIMHOMMHAJIBHONM M KyCOYHO-JIMHEHMHOW alIpOKCHUMALMil BOJIBTAMIIEPHBIX XapaKTEPUCTUK, a TaKKe
METO/a OTCYETHBIX TOYEK Ul CHEKTPAIBbHOrO aHAJIN3a KOJICOAHNH B HEJTMHEHHBIX LIEIsX.

— HenuHeliHple pe30HAHCHBIE YCHIMTENH, YMHO-XUTEIM U IpeoOpa3oBaTeNd YacTOTHI:
Henuneitnoe ycunenue u obaactu ero npuMeHeHus. Pe3oHaHCHbIE YCHUIIUTENN, YMHOXKHUTEIN YaCTOThl U
npeoOpa3oBaTeNid 4acTOThl. BpeMeHHOE M CIEKTpallbHOE IMPEICTAaBICHHUS HAINPSDKEHHH M TOKOB B
HEJIMHEHHBIX Pe30HAHCHBIX YCUIIMTENE, YMHOXKUTENE U IIpeoOpa3oBaTesie YacTOThI.

— Monynaropsl aMILIUTYAHBIE, YIJIOBBIE U KBaApaTypHble: AMIUIMTYIHAsA U YIJIOBas MOAYJIALIUU.
Crioco0Ob1 ocymiecTBieHus. VX 10CTOMHCTBA U HEOCTaTKU. BpeMeHHOe U CeKTpalibHOE Mpe/ICTaBICHUS
HaIlpsDKEHUN U TOKOB. [ IpMHIMIIBI peanu3annuy KBagpaTypHOU MOAYIISILUKU. BEKTOpHBIE TuarpaMMsl.

— JIeTeKTUpOBaHUE CUTHAJIOB C AaMIUIMTY[JHOW, YIJIOBOM M KBaApaTypHOH MOIYJISALUSAMU:
JIeTeKTUpOBaHUE CUTHAJIOB C aMIUIMTYAHOM, YIJIIOBOW M KBaZpaTypHON MOAYJISLIUSAMM.

— ABTOreHeparopsl rapMOHHYECKHX KojeOaHuii: OmpeneneHue aBTOKONEOATEIBHON CHUCTEMBI.
MexaHu3M BO3HUKHOBEHUS M YCTAHOBJIEHUS KoieOaHuil B aBToreHeparope. CTallMOHapHBIM pexXUM
aBTOreHeparopa, Oamanc ¢a3 u OajaHc aMIUIUTYyA. MSTKHH U KECTKHHA PEXHUMBI CaMOBO30YKICHHIA.
Cxewmsl aBToreHepatopoB. RC-reneparopbl rapMOHMUYECKUX KOJIEOaHUH.

— 3akmouenue: IlepcrieKTUBBI pa3sBUTHS CPEACTB M METOJIOB (hOpMUpOBaHHS U 0OpabOTKH
CUTHAJIOB.

34 Tembl HHAUBUAYAJIbHBIX 32JaHUI
[TpakTuka anmaparypHOTro aHaJIM3a CUTHAJIOB BO BPEMEHHOW M 9aCTOTHOM 00JIaCTAX
HccnemoBanue CIeKTPOB YIIPABIISIOMINX CHTHAIIOB
[TpoxoskieHrEe yIPaBIISIONIMX CUTHAIOB Yepe3 JTMHEHHBIC [ISTTH

3.5 Ik3amMeHaIHOHHBbIE BONPOCHI
1. Mogenu curHaioB U UX CBOWCTBA. [[lnHaMuueckoe MpeACTaBICHUE CUTHAIOB. JHEPTeTUUECKIE
XapaKTePUCTUKU CUTHAIIOB
2. PaznoxeHne NepruoJuecKoro CUTHaIa o TapMoHuKaM. CIieKTpalibHbIe XapaKTePUCTUKH
NEePUOANYECKOT0 CUTHANA
3. T'apmonudeckuii aHaIM3 HENEPUOIUIECKUX CUTHATIOB. CIIEKTpaIbHbIE XapaKTePUCTHKH
HENEPUOANYECKUX CUTHAJIOB
4. TeopeMsl 0 CIIEKTpax (CIOKEHUE CUTHAJIOB, H3MEHEHUE MacluTada, CABUT CUTHAJIOB BO
BpeMeHH, U depeHIIMpoBaHEe, HHTETPUPOBAaHUE, IPOU3BEICHUE CUTHAJIOB)
5. CeepThiBaHME ABYX cUTrHaiI0B. KoppesuuoHHble QyHKIIMH IBYX CUTHAJIOB
6. [IpeoOpazoBanue Jlamnaca. O6patHoe mpeoOpazoBanue Jlamnaca
7. CaoiicTBa npeodpazoBanus Jlamnaca (cioxkeHue CUTHAIOB, U3MEHEHHe MaciTada, CIBUT
CUTHAJIOB BO BpeMeHH, U epeHINpoBaHNe, UHTETPUPOBAHUE, IPOU3BEICHHE CUTHAJIOB)
8. MaremaTuueckre MOJIETH JIMHEHHOM dekTpudeckoil nenu. [lepegarounas, uMImynbcHasl,
Nepexo/IHask XapaKTePUCTHKA LIETIH.
9. IIpoxoxeHHe NepUoIUUYECKUX CUTHAIOB Yepe3 e (MeTO/ I KOMIUIEKCHBIX aMILTUTY).
[TpoxokaeHne HenepruoANYECKUX CUTHAIIOB Yepe3 Lenu (ornepaTopHbId METON)
10. OmnepaTopHbIif METOA OIpeeNIeH s YCTaHOBUBILEICS peakiMy LIeNH Ha BKJIIOUEHHE
NEePUOANYECKOT0 CUTHAA
11. BpemenHble MeTO/1bI aHANIM3a (MHTETpasibl J{roamens)
12. AM xonebanus. ToHATbHAS MOAYIISAINS TAPMOHUIECKON HECYIIEH
13. Duepreruyeckue xapakTepucTukn AM koseOanuii. banancHas aMIUIUTyIHAst MOTYIISLHS
14. YrnoBas moxynsauusi. ToHanbHas yriosas Mmogysiius 1
5. CrieKTp CUTHaJIOB YI0BOM MOAYJILIMY IPH MajbIX MHJEKCAX MOLYJISLUN
16. CniekTp cUrHaJIOB YIJIOBOM MOIYJISIIUU MPU MPOU3BOIBHBIX MHIEKCAX MOAYIISAINH 1
7. AHanoroBble, IUCKpPETHbIE U M (poBbIe curHaibl. O000IEHHAs CTPYKTYPHAs CXeMa CUCTEMBbI
1uppoBoit 00pabOTKH CUTHAJIOB.
18. Cunektp nuckperHoro curHana. Biusuaue GpopMbl TUCKPETU3UPYIOIUX UMITYJIBCOB Ha
XapaKTepUCTUKHU AUCKPETHOTO CUTHAJIA
19. Paznoxenue curnasnos B psja KorensHukoBa. /lokasarenscTBo. OCHOBHBIE BBIBOJIBI
20. TIpssmoe u oopatHOe JIT1D. Csi3p JAIID u criekTpa JUCKPETHOTO CUTHAIA
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21. CsotictBa JJI1D

22. TIpsimoe u o6patHoe Z-nipeoOpazoBanusi. CBoiicTBa Z-npeoOpazoBaHUi

23. Iudpossie GubTpbl. OCHOBHBIE CTPYKTYPHI. XapaKTEPUCTUKHU MUPPOBHIX (PHIHTPOB

24. CucremHas (pyHKIUA TUPPOBOro GUIbTPa. Y CTOWYUBOCTD JUCKPETHBIX CUCTEM

25. Cunre3 udpoBbIX GUIBTPOB (METOA OMIIHHEHHOTO Z-TIpeoOpa3oBaHus, METO] MHBApUAHTHON
UMITYJIbCHOM XapaKTePUCTUKH )

26. MeTtozpl pacueTa OTKJIMKA Ha BbIX0j1€ TU(POBBIX PHIIBTPOB

27. BospeiicTBue cnaboro rapMOHUYECKOr0 CUTHAA Ha OE3MHEPIIMOHHBIN HeTMHEHHBIN JIEMEHT
28. Bo3zeiicTBHE CHIBHOIO TAPMOHMYECKOTO CUTHAIa Ha OE3MHEPLIMOHHBINA HEJIMHEHHBIH DIEMEHT
29. HenuueitHOe pe30HAHCHOE YCHIICHUE. Y MHOKEHUE YaCTOThl TAPMOHUYECKUX CUTHAJIOB

30. ABrokoneOarenbHas cuctema. OOmme nonoxkeHus. CTalMOHAPHBIA pEXHUM PabOThI
aBTOreHEparopa

3l. Bo3HuMKHOBeHWE KoOJieOaHWH B aBTOTEHEpaTopax. MATKMH W IKECTKUH  PEKUMBI
caMOBO30Y>KICHHUS aBTOreHepaTopa

32. RC-reneparopsl

3.6 TembI pacueTHBIX padoT
«PACYET OTKJIMKA HA BBIXO/E JINHEMHOH DJIEKTPUUYECKON LIEI»: Bapuant 1
[Tony4yuTh aHAIMTUYECKOE BBIpAXKEHHUE U NOCTPOUTh rpaduk 1yt AUX nuHelHON 1enu [MaciTad
YaCTOTHOM OCH olleHHBaTh B equnuIax o, rae o = 1/(RC)]. (O6s3arenbHble pacyeTHbIC TOUYKH Ha
ocu yactor: ® = 0, a, o.) * Paccunrare W NOCTPOUTH BPEMEHHbBIE XAPAKTEPUCTUKH LIEIIH.
(O0s3aTenbHbIe pacueTHbIC TOYKH Ha ocu BpemeHu: t = 0, 1/a, o.)
«PACYET CIIEKTPA TOKA HA BBIXOJE HEJIMHEMHOM LEIMW»: Bapmant 1 K
HenuHeiHoMy anementy (HD) mnpunoxensl cymma mnoctosHHoro UO u  mepeMeHHOro ¢
ammuuTynoil E rapMonuueckoro HampsbkeHuil. B BeixogHyto nens HD BrimroueH mapaiienbHbIN
KoJIeOaTeNbHbIM KOHTYP, HACTPOCHHBIH B PE30HAHC C YaCTOTOM BXOAHOro curHana. I[lapamerpbl
Harpy3Kd HEJIMHEHHOT0 3JIeMEeHTa: JOOPOTHOCTh KOHTYpa Q = 65; pe3onancHas yacrora fP = 235
kl'1; emkocth KoHTYpa CK = 3500 n®.
* BBINOIHUTH annpoKCUMalMIO BOJbTaMIEPHON XapakTepucTuku HD cTeneHHbIM MOJIMHOMOM U
OTpe3KaMHU NPSAMBIX JTUHUH.
* Paccuurtarh CONpPOTUBIIEHUE HAarpy3KH IOCTOSIHHOMY TOKY U MEPEMEHHOMY TOKY Ha 4acToTax,
paBHBIX YacTOTaM NEpPBOM M BTOPOM TapMOHUK BXOJHOro curHaiaa. Ui NOJIMHOMHUAIBHON
annpoKCUMaIUu:
* PaccunTaTh BEJIMUMHY IOCTOSIHHOM COCTABIIAIOILEH, aMIUIUTYAbI IIEPBOM M BTOPOM I'apMOHMK
TOKa, IPOTEKAIOIIETr0 Yepe3 HEIMHEMHBIN AJIEMEHT, eciau nocrosiHHoe cMenienne UQ cocrasiser
0,3 B, a ammuTyaa nepeMeHHOW rapMoHuueckoi coctasistouied E paBna 0,1 B. Onpenenutsb
3HA4YECHUS TOCTOSHHOM COCTABJIIIOLIEH M aMIUIMTYJ MEPBOM M BTOPOM FapMOHMK HaIIpSKEHUS Ha
Harpy3ke IIpH TeX K€ CUTHajax.
* (*) BoiOparp pabouyro Touky HO Ha cepenuHe nuHelHOro ydactka. Paccunrath K03ppuIreHTt
YCUJIEHHS JAJS1 PE30HAHCHOTO YCHJIMTENs, paboTalolero B JIMHEHHOM pexume. OnpenenuThb
MaKCHMaJIbHO J0MYCTUMYIO JIJISl TUHEHHOrO peKuMa aMIUTUTYAy CUTHaJIa Ha BXOJIE.

3.7 Tembl J1a0OpPATOPHBIX PadoOT
— [IlpakTuka anmapaTypHOTo aHajJnu3a CUTHAJIOB BO BPEMEHHOU M YaCTOTHOM 00JIacTsIX
— MHccnenoBanue CrieKTpoOB yIPABIISIONINX CHTHAIOB
— IIpoxoxkaeHue ynpapisOMKUX CUTHAIOB YEpe3 JIMHENHbIE HENU
— HccnenoBanne HEMTMHENHOTO YCHIIMTENS U YMHOXKHUTEIS YaCTOThI
—  AMIUTMTYAHBIN MOJTYJISTOP
— HccnenoBanue NeTEKTUPOBAHUS aMIUTUTYIHO-MOyTUPOBAHHBIX KOJIeOaHUI
— IlpakTuka anmapaTypHOTro aHaau3a CUTHAJIOB BO BPEMEHHON M YaCTOTHOM 00JIacTsIX
— MHccnenoBanue ciekTpoB yNpaBIISIOMIMX CUTHAJIOB
— [IlpoxoxaeHue ynpapisiOIIMX CUTHAIOB Yepe3 JTMHEHHbIE IeNn

3.8 3auér
1. ChopmynupoBaTh OCHOBHBIE WJIEU MPEACTABIECHUSI cUrHana 00001meHHbIM psiioM Dypbe (CyTh
CPEIHEKBAIPATUYECKOTO MPHOIMKEHHsI, 3aUeéM HYKEH OpPTOTOHAJbHBIA 0a3uc, 3aueM IOJIHBIH
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0a3uc, yHuBepcalibHas pacueTHas Gopmyia).

2. Ilpsamoe u obpatHOe mpeoOpazoBanuss Dypre (PU3HMUECKUI CMBICI, Pa3MEPHOCTb, TPAHUIIBI
IPUMEHUMOCTH, CBSI3b C KOMIUIEKCHBIM psifioM Dyphe).

3. Ilpocreiimue 0600meHHbIE (QYHKIIMHM, UX CBOMCTBA, CBSI3b MEXAY HUMH BO BPEMEHHOH U
YacTOTHOM 00J1acTH.

4. JluHaMuYecKHME MOJEIU CUTHAJIOB (TeoMeTpuuecKas MHTEpHpeTalus, WHTErpalbHbIe
IPEICTABICHUS U CBSI3b MEXKAY HUMH).

5. Teopembl 0 crekrpax: HU3MeHeHHE MacmTaba u audpdepeHupoBaHue (BO BPEMEHHOH H
YaCTOTHOU 00JIacTH).

6. Teopembl 0 crieKTpax: CABUT U IEPEMHOKEHHE (BO BPEMEHHOM U YaCTOTHOM 00J1acTh).

7. TeopeMsl 0 crieKTpax: cBepTKa U HHTErPUPOBaHUE (BO BPEMEHHON U YaCTOTHOM 00JIacTH).

8. IIpsimoe u oOpatHOE peodpazoBanus Jlarmiaca (chopMyTupoBaTh OCHOBHBIC UICH: MIEPEXO OT
npeoOpa3oBanuii dypre, P-110CKOCTh U CMBICT KOMIIJIEKCHOM 4acToThl P, nHTerpansHas gopmyna
Komm u ee npumMeHeHue).

9. CpaBHuUTENBbHBIA aHaNM3 TpeoOpasoBanuii Dypre U mpeodOpasoBanuid Jlammaca (MHTETpaibl
®ypee u Jlamnaca, rpaHUIbl IPUMEHUMOCTH, B3aUMHBIN MIEpEeX0 OT OJJHOTO K JPyromy).

10. YacroTHble M BpEeMEHHbIE XapaKTEPUCTUKU JMHEHWHBIX LENed MU CBSI3b MEXKIY HUMH BO
BPEMEHHOM M YaCTOTHOH 00J1acTH.

11. Bo3aelicTBUe NEpHOAMUYECKUX CUTHAJIOB HAa JHHEHHbIE Henu. (MeTol KOMIUIEKCHBIX aMILIUTY/
U €ro MNpUMEHEHHE i1 pacyeTa MEepPUOJUYECKHX CHUTHAJIOB Ha BBIXOAE Y3KOMNOJOCHBIX U
HIMPOKOIOJIOCHBIX JIMHEHHBIX LieTeil).

12. Bo3nelicTBre HENEPUOAMUYSCKUX CUTHAIOB Ha JIMHEHHBIC 1iernd. (OnepaTopHbIid METO]] paciera
oTkyuka. CyTb METO/1a, IOCTOMHCTBA, HEJIOCTATKH ).

13. Bo3zneiicTBre HETIEPHOAMYECKIX CUTHAJIOB HA JIMHEHHBIE IeNH. (BPeMEHHBIC METOIbl aHAIHM3a
JAHTerpan J{roamers, MHTErpajl CBepTKU; CyTh METOJIOB, JOCTOMHCTBA, HEIOCTATKH).

14. CpaBHuTENBbHBIN aHAIN3 PA3IMYHBIX METOAOB pacyeTa OTKJIMKA HA BBIXOJE JIMHEHHBIX Lienen
(onepaTOpHOTo METO/1a U METOJJOB BPEMEHHOI'O HHTETPUPOBAHUS).

15. TonanpHas aMIUTMTyIHAs MOIysiims (OCHOBHbIC mapamerpbl: M, Pcp, Po, Pmax, Pmin,
HIMPHHA CHEeKTpa). BpeMeHHoe, crieKTpajibHOE U BEKTOPHOE ITPEICTABICHHSL.

16. AMIITUTYAHO-UMITYJTBCHO-MOYJIUPOBAHHBIEC CUTHAIIBI H UX CIIEKTPHI.

17. CpaBuutenbHbiii aHamu3 AM curHamoB u AVIM curHaioB BO BpPEMEHHOM M 4YacCTOTHOU
obnacTH.

18. CpaBuutenbHblil ananu3 AM curaanoB 1 BM curnaiaoB Bo BpeMEHHOM U YaCTOTHOM 00JacTH.
19. TonampHash YacTOTHAs MOAYISIHS (OCHOBHBIE TapaMeTphl: WHJAEKC, NeBHALWS, IIMPHHA
crnekTpa). BpemenHoe, criekTpaibHOE, BEKTOPHOE MPEICTaBICHHs TPH M<<

20. TonampHas (a3oBass MOIyIAUs (OCHOBHBIE ITapaMeTphl: WHJAEKC, NeBHAlNSA, UIMpUHA
crekTpa). BpemeHHoe ,crieKTpalibHOE ¥ BEKTOPHOE MPECTaBICHU MTpH M<

21. CmemanHass MOy AU (aMIDTUTYIHAS U yrioBas). BpeMeHHoe, CIieKTpalbHOEe U BEKTOPHOE
IPEe/ICTaBICHHUS.

22. Tlonarue ¢u3mueckoil ormbaroieil, MTHOBCHHONW YacTOTHI M MOJTHOH (ha3bl Y3KOIMOJIOCHOTO
npouecca. IIpencraBieHne y3KOMOJIOCHOTO Ipoliecca B KOMIUIEKCHOM IUIOCKOCTH. lloHsAtne
KOMILJIEKCHOM orudaromiei.

23. Omenka Qu3nyeckoil oruOaromieil, MrHOBEHHOM 4YacTOThl W TOJTHOW (ha3bl C TMOMOIIBIO
npeobpaszoBanuii [ uanOepra.

24. AHanuTHYeCKMH CHUTHaJ M €ro CBOWCTBA BO BpPEMEHHOM UM YacTOTHOW obiacTu
(aHaTUTHYECKUH CUTHAJT — KOMIUIEKCHAs MOJENb Y3KOIOJOCHOTO CHUTHaja, ONpEeleleHHas ¢
noMoIikko mpeoOpazoBanuii [ minoepra).

25. Ananm3 wm30MpaTeNbHBIX IeTed (aMIUTMTYIHO-4acTOTHAs W WMIYJIbCHAs XapaKTEPUCTHKH
U30MpaTeNbHBIX 1IETIeH).

26. HMW3KOYACTOTHBIA DKBUBAJIECHT W30HMpATEIbHBIX IeNed (MOTrpemrHOCTh MPUOIKEHUS,
aAMIUTUTYAHO-YaCTOTHAS U UMITYJIbCHAs XapaKTEPUCTUKN )

27. CpaBHHUTENBHBI aHAU3 W30MPATENbHON IENM W €ro HU3KOYaCTOTHOTO AKBHUBAICHTA
(cpaBHUTh  aMIUIUTYJHO-YaCTOTHBIE  XapaKTEPUCTUKH, HMMIIYJIbCHBIE XapaKTEPUCTUKU H
nepeaaToyHble (P yHKIMN)
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28. IlpubmmkeHHBI BpPEMEHHOW MeETOA aHaiau3a (MeTox oruOaromei) MPOXOXKICHUS
Y3KOIIOJIOCHOTO CUTHAJIa Yyepe3 n30MpaTesIbHYIO IETh

29. [IpubmmxeHHBIN OTIEPaTOPHBIA METO]T aHAIHM3a TIPOXOJKICHUS Y3KOITOJIOCHOTO CUTHAJIA Yepe3
U30MpaTeNbHYIO LEMb.

30. KoppenaunoHHbIN aHAJIN3 TETEPMUHUPOBAHHBIX CUTHAJIOB (AaBTOKOPPENIALIUOHHAS (PYHKIIHS,
HHEPreTUUECKUN CIIEKTP U UX CBOWCTBA).

31. KoppensiuoHHBIH aHaIu3 1eTEPMUHUPOBAHHBIX CUTHAJIOB (B3aMMHAasl KOPPEJISAIIMOHHAS
(dyHKLUS, €e CBOMCTBA).

3.9 TeMbl KYpCcOBBIX POEKTOB (PadoT)
— Amnanorosasi 00pab0OTKa CUTHAJIOB
— Amanorosas ¥ TUCKpeTHast 00paboTKa CUTHAJIOB
— Jluckpernas o0paboTKa CUTHAJIOB U IH(poBast GHIbTpALUSL

4 MeToanyecKue MaTepUuaIbl
Jnst obecriedenus nporecca 00y4eHUs U PeLIeHus 3a7a4 00yueHUs UCIIOIb3YIOTCS CIEAYIOIIE
MaTepUabl:
— METOAWYECKHE MaTepHalbl, ONpPEACIAIONINE IPOLETyphl OLECHUBAHUS 3HAHWH, YMEHUH,
HaBBIKOB M (WJIM) OIBITA JAEATEIBHOCTH, XapaKTEPU3YIOUIMX dTanbl (OPMHUPOBAHHS KOMIIETECHIIMH,
coryiacHo 1. 12 paboueil nporpaMMsl.

4.1. OcHOBHasl TUTEpPATypa
1 PaamorexHuueckue menu U curHaibl. Yacte 1 Teopusi CHTHAIOB M IMHEWHBIC LIeNH: YUeOHOe
mocoome / Kaparaeea H. A. - 2012. 261 c. [DOnekrponssli pecypc] - Pexumm mocryna:
https://edu.tusur.ru/publications/2798, cBo60AHBIiA.
2. Pammorexnmdeckue nenu U curHaibl. Yacts 2 JluckperHas o0paboTKa CUTHAIOB U ITU(pOBast
¢bunpTpanus: YuyeOnoe nocodbue / Kaparaea H. A. - 2012. 257 c. [OnextponHsii pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2799, cBo6oaHbIii.

4.2. lonoaHUTeJBHASI INTEpaTypa

1. Tonoposckuii M.C. PagunorexHuueckne ey U CUTHAJIBL: ydeOHOe mocodue s By30B. - M.:
Hpoda, 2006. - 717 c. (nannuue B 6ubanoreke TYCYP - 33k3.)

2. backakos C.HM. Pagmorexnmueckme menn u curHaasl. M.: Breicm. mkoma, 2003.-462c.
(manuyue B 6ubnuoreke TYCVYP - 695Kk3.)

3. Cubepr Y.M. llern, curnansl, cucremsl: B 2-x gactsx./Ilep. C aarn.-M.: Mup, 1988-U1.336¢.
(mamuyue B 6ubnuoreke TYCVYP - 395Kk3.)

4.  Cubeptr Y.M. llenu, curnainel, cuctemsl: B 2-X dactsax./Ilep. C anrn.-M.: Mup, 1988-42.360c.
(mamuune B 6ubnuoreke TYCVYP - 325Kk3.)

4.3. Obs3aTe/bHbIE Y4eOHO-MeTOHYeCKHe 10CoOus

1. Pagmorexnuueckue 1enu u curnaiel. Yacte 1 Teopus curnanoB u JMHEWHBIE IeTH: Y 4eOHO-
Mmetoanueckoe nocodue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [DnexTpoHHbIi pecypc] - Pexum
noctyna: https://edu.tusur.ru/publications/2790, cBo6oaHBbIiA.

2. Pamumorexnuyeckme menu u curHanbl. Y. 2 HenuHeitHas paguorexHuka: YdeOHOe
Meroandeckoe nocooue / Kamuuckwuii B. JI., Tensmyxosckas JI. U. - 2012. 27 c. [DnexTpoHHbIl pecypc] -
Pexxum moctyma: https://edu.tusur.ru/publications/2791, cBo6oHbI#.

3. PagmorexHmveckne menu W cuUTHaNBl. JluckperHas o0paboTka CHTHaJIOB H mudpoBas
¢unpTpanus: Meroandyeckre yKa3aHus O BBIMOJHEHUIO KypcoBoii pabotsl / Kapartaesa H. A. - 2012. 70
c. [Dnexrponnsrii pecypc] - Pesxum mocryma: https://edu.tusur.ru/publications/2792, cBoOOAHBIIA.

4. PamuorexHuyeckue nemnu U curHanbl. Yacte 1: JlaGopaTOpHBIH MpPaKTUKYM IO Kypcy
«PammoTexHuYeckue 1menu u curaane». Teopus curnanos. / Kaparaesa H. A., boromomnor C. U. - 2013.
36 c. [DnexTponHbIi pecype] - Pexxum noctyna: https://edu.tusur.ru/publications/3417, ceoGoaHbI#.

5. Pammorexnmueckue menu u curHaibl. Yacte 2: JlaGopaTOpHBIH MPAKTUKYM TIO Kypcy
«PannoTexHuyeckue eny U curuainbl»y. Henunerinele mienu. / boromomnos C. U., Kamunckuii B. JI. -

2013. 29 c. [DaexTponnsIii pecypc] - Pesxxum mocrtyma: https://edu.tusur.ru/publications/3418, cBo0oaHBIi.

6. PamuoTexHuyeckue 1€MW W CHTHAIBI: MeETOJWYECKHUE YKa3aHWS TI0 OpraHHU3aIHH
camocrosTensHol pabotsl / boromonos C. U. - 2012. 25 c. [Dnekrponusiii pecypc] - Pesxxum mocryma:
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https://edu.tusur.ru/publications/1638, cBoGoHBII.

4.4. ba3bl JaHHBIX, HH(POPMAIMOHHO CTIPABOYHbIE M MOMCKOBbIE CHCTEMbI
1 1. KommbroTepHblii J1aOOpaTOpPHBIA MPaKTHKyM 10 Kypcy '"PaamorexHuueckwe menu
curHansl" — M.: BHTUII, 2008. - No50200800874 (CeumerennctBo Ne 10434 o0 oTpacneBoii
perucTpanuu pasz-padotku B «OTpacieBoM (oHIe anropuTMoB u mporpamm» ot 25.04.2008 Mockga)
Pexxum nocry-na: http://edu.tusur.ru/training/publicatos/1760
2. 2. MathCad 13.
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