MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0ZKeTHOE 00pa3oBaTe/ibHOE YUpeK/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKH TOCYJIAPCTBEHHBI YVHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCYP)

HTYOCYR| e sumprncera
‘1" UNIVERSITY JlupexTop nenapraMmeHTa 00pa3oBaHuUs

Moy saauT NOQMTHCES 3ASKTIOHMEOR NOINWCRH
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Bragesey: Tpoawm Magen Edmpmosms

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYA ITIPOTPAMMA JUCHUIIIMHD
MaremaTH4yecKHe MEeTOIbl TEOPUH CUTHAJIOB H CHCTEM

YpoBeHb 00pa3oBaHus: BhIcIIee 00pa30BaHue - CIEIUATUTET

HampaBnenne moaroroBku /  cnenuanbHOCTh:  10.05.02 HWudopmanuonHas  6e30MacHOCTb
TeJIeKOMMYHMKAIMOHHBIX CHCTEM

Hampasnennocts (mpodwip) / cnenuanuzanus: 3amura HHGOpPMAMU B CHCTeMax CBSI3H U
ylpaBJieHUA

®dopma 00ydeHHS: OUHASA

QaxynbreT: @b, @aKkyabTeT 0€30I1aCHOCTH

Kadenpa: BUC, Kadenpa 6e3onacnocTu HHGOPMAIMOHHBIX CHCTEM

Kypc: 3

Cemectp: 5, 6

VY4eOusbiii mnan Habopa 2014 rona

PaCHpe,Z[CJ'IeHI/IC paGoqero BpEMCHU

Ne Buapl yueOHO A€SITEIBHOCTH 5 cemecTp 6 cemecTp Bcero J2B107080%000
Jlexunn 28 0 28 4acoB
IIpaxkTruyeckue 3aHATHS 36 0 36 4acoB

3 | KoHTpoab caMOCTOSITETbHON PabOThI 0 18 18 4acoB
(KypcoBo#i IPOEKT / KypcoBasi paboTa)
4 | Bcero ayaqMTOpHBIX 3aHITUI 64 18 82 4acoB

5 | V3 HUX B UHTEPAKTUBHOH Qopme 18 0 18 4acoB

6 |CamocTosTenbHas pabora 44 18 62 4acoB
7 | Bcero (0e3 sx3amMeHa) 108 36 144 JacoB
8 |IlogroroBka u caya 3K3aMeHa 36 0 36 4acoB
9 | OO0mas TpyI0eMKOCTb 144 36 180 4acoB
4.0 1.0 5.0 3.E.

DK3aMeH: 5 cemecTp
KypcoBoii mpoekT / kypcoBast pabota: 6 cemectp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;{pbl
npotokot Ne 6 oT « 15 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C Y4eTOM TpeOOBaHWHU (enepaabHOTO Trocymap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Boiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnernuansHocTu) 10.05.02 MuapopManmonHas 0€30MacHOCTh TEICKOMMYHUKAIIMOHHBIX CHCTEM,
yrBepxkaeHHoro 16.11.2016 roma, paccmoTpeHa u onoOpeHa Ha 3acemanuu Kadeapst BUC «  »
20 ropma, mpotokos Ne

PazpaboTuuk:
noueHt kag. BUC JI. A. ToproHckwii

3aBenyronmii odecnieunBaromeii kad.
BUC P. B. MemepsikoB

Pabouast mporpaMmMa IUCIMITIIMHBI COIIAcOBaHa ¢ (DaKyIbTETOM U BBINTycKaroei kadeapoii:

Hexan @b E. M. JlaBbiji0Ba
3aBeAyONIHi BRITYCKAIOMICH Kad.

BUC P. B. Mewepsiko
OKCIIEepTHI:

JoneHT kadeapsl 6€30MacCHOCTH HH-
¢dopmarmonnsix cuctem (BUC) A. 1O. McxakoB

Jouent xadeapsr 6€301MacCHOCTH HH-
dbopmarmonnsix cuctem (BUC) O. O. EBcrotun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI

- OCBOCHHME MH(POPMAIMOHHBIX MOHATHUN U :MAaTEMaTHUECKOTO ammapara ONMUCAHUS CUTHAJIOB, CO-
CTaBa U CBOMCTB CUCTEM TEJIEKOMMYHUKAIIUH;

- OCBOCHHE MPUEMOB M METOJIOB MAaTEMaTHYECKOTO aHaIu3a, MPEJACTaBICHUS U TPeoOpa3oBaHUs
CHUTHAJIOB B

TEJICKOMMYHHUKAITHOHHBIX CUCTEMaX;

- 0OCBOEHHME MH(OPMALIMOHHBIX PECYPCOB MPEACTABICHUS U TPeoOpa30BaHMs COMPOBOXKICHUS CHT-
HaJBbHBIX 00Pa30B B CPEICTBAX TEICKOMMYyHHKAIUH.

1.2. 3amaum AMCHUIIIMHBI
— - U3y4YeHHWE, TCPMUHOB U ONpECICHUN CUTHAJIOB U CUCTEM IO KPUTEPHUSIM IO MH(POpMAIIH -
OHHOTO TIPE/ICTABIICHUS;
— - U3y4YCHHE METOJIOB MPE/ICTABICHHMS, ICKOMITO3UIIUHN M aHAJIM3a CUTHAJIOB,
— - BBIOOp CPE/ICTB U PECypPCOB PeaTU3aliK MPOIECCOB COOPA,04MCTKH, IPEOOPA30OBAHHMS, PETH -
CTpAllMX ¥ HAKOIUICHUS aTPUOYTOB CUTHAJIOB B TEIIEKOMMYHHKAITMOHHBIX CUCTEMAX

2. MecTo nucuuiiiuebl B cTpykrype OIIOII

Hucuumuinna «MatemaTudeckue MeToasl Teopuu curiaioB u cuctem» (b1.5.37.2) otHocutcs k
6soky 1 (6a3oBas 4acTh).

[TpenmecTByOIMKUMU AUCHUITIMHAMY, (POPMUPYIOIIMMHU HavyajbHbIE 3HAHMS, ABIAIOTCA: Marema-
TUYEeCKUHN aHayn3, Teopusi BEpOSITHOCTEN U MaTeMaTU4ecKasl CTaTUCTHKA, Teopust HHPOpMalUU U KOIU-
poBanus, Teopus paaMOTEXHUYECKUX CUTHAIOB, UucineHnsle MeToapl, MaTemaTuueckue METOAbI TEOpUU
CUTHAJIOB U CHCTEM.

[Tocnenyromumy JUCHIMIIIMHAMY SBJIIFOTCS: ANIapaTHbIE CPEICTBA TEIEKOMMYHUKALMOHHBIX CH-
crem, M3MepeHus B TeIEeKOMMYHUKALIMOHHBIX cucTeMax, [IporpammHo-annapaTHbie cpeacTBa odecrieue-
HUsI HH(POPMALIMOHHOM Ge30macHOCTH, Teopus 3neKTpuyecKol cBa3M, MaTteMaTHueCKue METObl TEOPHH
CUTHAJIOB M CHCTEM.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Ipotecc n3yueHust TUCIUILIMHEI HAMPaBJIeH HA (HOPMHUPOBAHUE CIASAYIOMNUX KOMITCTCHIIHN:

— TICK-10.1 ctocoOHOCTBIO IPUMEHSATH TEOPHIO CUTHAJIOB M CUCTEM JIJIsl aHATN3a TeIEKOMMY -
HUKAIIMOHHBIX CUCTEM M OLIEHKH X TOMEXOYCTOMUNBOCTH;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATb - TUIBI UH()OPMALIMOHHBIX CUTHAIOB, (DOPMBI M (PAKTOPHI UX UCKAKEHUH;; - JUHAMUYE-
CKYIO M CIIEKTPaJIbHYIO (DOPMBI MIPEICTABICHUSI CUTHAJIOB;; - METPOJIOTHYECKHAE U MAaTEMAaTHIECKHUE MO/Ie-
JI CUTHAJIOB;; - ()OPMBI TUCKPETHBIX U HEMPEPBIBHBIX TpeodpazoBanuii dypre, Jlammaca u z-npeodpazo-
BaHUS, - z-TIpeoOpa3oBaHUe, YaCTOTHBIC M TMepeaaTovHble (DYHKIUA U XapaKTEPUCTUKU JIMHEHHBIX CH-
CTEM; - OCHOBBI ";0KOHHOT'0" aHaJIl3a MPOLECCOB.

—  yYMeTb - HCTIOJb30BaTh MAaTEMAaTHIECKHE MOJICTTH CUTHAJIOB TIPH PEIICHUH 3a/1a4d cOopa, peru-
CTpaIuu JaHHBIX U UX 00pabOTKH; - OIEHWBATh KOPPEKTHOCTh JUCKPETU3AIIMN JAHHBIX U MPOU3BOANTH
WX aHAJIN3; - BBIMOJHATH KIACCHUYECKHUE TIPeoOpa3oBaHMs JAHHBIX; - BBIIOJIHATH aHAIN3 PE3yIbTATOB H3-
MEpPEHHUH C MOMOIIBIO MPOTPAMMHBIX MAKETOB OOIIET0 U CIENUAIbHOTO Ha3HAYCHUS, - 0hOPMIIATh pe-
3yAbTaThl 00pabOTKH MH(OPMALIMOHHBIX TaHHBIX;

— BJajJeTh - HAaBBIKAMHM NMPUMEHEHHUS MaTeMaTHYECKOro ammapara K aHaJlu3y HEMpPEPBIBHBIX,
JTUC- KPETHBIX, IU(PPOBBIX CUTHATIOB U CUCTEM.

4. O6beM IMCUMIVIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0eMKOCTh JUCHUILUINHBI cocTaBisieT 5.0 3aUeTHBIX €IMHMILIbI U IIPEJCTaBIeHa B TaOIu -

%Zgﬁl{lﬁa 4.1 — TpynoeMKOCTh JUCUUILIMHBI
Bunel yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
5 cemectp 6 cemecTp
AynuTtopHble 3aHATHUSA (BCETO) 82 64 18

CornacoeaHa Ha noptane N2 30996 3



Jlexknnn 28 28

[IpakTnueckue 3aHATHS 36 36

KoHTposb camocTosTenbHON paboThl (KypcOBOi 18 0 18
MPOEKT / KypcoBas paboTa)

W3 HuX B MHTEPAaKTUBHON (hopme 18 18 0
CamocrosTenpHas paboTa (BCero) 62 44 18
Brimonnenne KypcoBoro npoekra / KypcoBou 18 0 18
paboThI

[IpopaboTka JTeKIIMOHHOTO MaTepHralia 18 18 0
[ToaroroBka Kk MpakKTUYECKUM 3aHATHUSM, 26 26 0
ceMuHapaMm

Bcero (6e3 3x3ameHa) 144 108 36
IToaroroBka u caada dK3aMeHa 36 36 0
O61mas Tpy10eMKOCTb, 4 180 144 36
3aueTHble EquHuIb 5.0 4.0 1.0

5. Conepxxanue I1MCUMILTHHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUABLI 3aHATHHA

Paznensl IUCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

fgne @]
= < - =
° =N :rr § 5 E E{
) o - © 8 = S
N o &~ < S 2 0
HaszBanus paznenoB QuCHHUTIUTMHBL % : 2 Q o 2 §‘ g5
J =
= | &£ B | & gg 2 £
= ) M3 S £
5 cemecTp
1 BBenenue B T€OpUIO CUTHAJIOB U CHU- 2 2 0 4 8 T[1ICK-10.1
CTeEM
2 MHoecTBa, MPOCTPAHCTBA, METPOJIO- 2 2 0 4 8 I1CK-10.1
TUsl CUTHAJIOB
3 Iunamuueckasi opmMa CUTHAJIOB 2 6 0 12 |TICK-10.1
4 HenpepbIBHBIE CIIEKTPAJIbHBIE PE- 4 8 0 16 |IICK-10.1
CTaBJICHUS CUTHAJIOB
5 MoUIHOCTb, SHEPTHUS, CHEKTP MOIIHO- 2 2 0 4 8 T[1ICK-10.1
CTH CUTHaJIa
6 Koppensiuust curaanon 0 3 7 [1CK-10.1
7 Jluckpetusarusi CUTHATBHBIX (QYHKITAN 4 4 0 6 14 |TICK-10.1
8 IuckpeTrHbie mpeoOpa3oBaHuUs CUTHA- 4 4 0 5 13 |TICK-10.1
JIOB
9 Cuctembl peoOpa3oBaHus CUTHAJIOB 0 3 7 [1CK-10.1
10 CiyuaiiHble IPOLECCHI U CUTHAJIBI 0 7 I1CK-10.1
11 OxonHoe npeodpaszoBanue Oypobe 0 4 I1CK-10.1
Hroro 3a cemectp 28 36 0 44 108
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6 cemecTp

12 Kypcosas pabota 0 0 18 18 18 |IICK-10.1
Hroro 3a cemectp 0 0 18 18 36
Hroro 28 36 18 62 144
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSIM)
ConepxaHue pa3aenoB JTUCHUIUIMH (110 JIEKIUSAM) IPUBEACHO B Tabuie 5.2.
Tabmura 5.2 — Coneprkanue pa3faesoB JUCIUIUIAH (IO JICKIIHSIM)
3 =
3 = =
= 2 5
Ha3zBanus paznenos Copeprkanue pa3aesoB TUCHUTITUHBI (110 JICKIUSM) zF &5
o S E
S g =
2 o 2
= S
5 cemecTp
1 Benenue B Teopuro Curnain . Ananus cursanos.lIymsl 1 momexu, Kak me- 2 [ICK-10.1
CUTHAJIOB U CUCTEM mrarorue curaaisl. Kiaccudukanus u onpeneneHne
CUTHAJIOB 10 KputepusM. MHdopmamoHHbie cBOii-
cTBa curHanoB. OnpeeneHus: KoJuuecTBa, SHTPOIHH,
WNHudopmanimoHHasi eMKOCTb U CKOPOCTb Nepeauu nH-
dbopmarum.
Hroro 2
2 MHoxecTBa, MmuoxectBa curnanoB.IIpoctpancTsa curnanoB.Hop- 2 IICK-10.1
IIPOCTPAHCTBA, Ma cUrHajioB.CKalsipHOE IPOU3BEACHNE IPOU3BOJIb-
METPOJIOTHSI CUTHAJIOB HbIX curHanoB.KoopauHaTtHblil 6a3uc npo-
CTpaHCcTBa.MOIIHOCTD ¥ 3HEPTUS CUTHAJIOB
Hroro 2
3 Iunamuueckasi popma | CocTaB v Ha3HAYEHHUE TECTOBBIX cUTHAJIOB. CBEpTKa 2 IICK-10.1
CUTHAJIOB CUTHaJIBbHBIX QyHKIMH. CBEPTKA O-PYHKIIUH C UM-
IyJIbCHOM Xapakrepuctukoil. Iarerpan Jroamens. Tex-
HUKA BBIIOJIHEHUS cBepTKU.CBONCTBA CBEPTKU
Hroro
4 HenpepbIBHBIE O6006muennslif psn. bazucubie pynkiuu. TpuroHomer- [1ICK-10.1
CIIEKTpaIbHbIC puueckast popma psiga Dypee. Ipdexra ['mo66ca. He-
NIpEeCTaBIICHUs] CUTHAJIOB |IIpephIBHBIEC TpeoOpa3oBanus Dypre u Jlamnaca.
CBoiicTBa HEPEPHIBHBIX MTpeoOpa3zoBanuii JInHei-
HocTh CummeTtpus Yuér mMacitaba,apryMeHTa, 3amnas-
nbIBaHus.. CIIEKTPBI IPOU3BOHOM, MHTErpasia CBEPT-
KU TIPOM3BEICHUS, MOITHOCTH (PYHKIMH, CIIEKTPBI KO-
HEUYHBIX CUTHAJIOB IPOCTHIX (HOPM.. .
Hroro
5 MomHocTb, 3Heprusi, | MOLIHOCTb U YHEPIHsI CHTHAJIOB. DHEPreTUYECKUI IICK-10.1
CIIEKTP MOIIHOCTHU CIEKTp CUrHasia B3anMHBIA SHEPTETUYECKUI CIIEKTP.
CUTHaJsa Wroro
6 Koppemnsiuus cursanoB | ABTokoppesssunonHsle pyHkuuu (AK®) nepuoauye- I1CK-10.1
CKUX,(DMHUTHBIX, TUCKPETHBIX, 3aLTyMJIEHHBIX CUTHA-
noB. KoBapuanus .B3anmHubie KOppensiiiMOHHbIE
¢ynkuuu (BK®), 3amymnéHHbIX, AUCKPETHBIX CUTHA-
J0B. CnektpanibHbie oTHOCTH AK®, BK® NHuTep-
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BaJI KOPPEJSIIHH.

HUroro

7 Jluckperusauus
CUTHAJIBHBIX (DYHKITUH

CurHanel 1 CUCTEMBI JUCKPETHOTO BpeMeHu.Onepa-
[HSI AUCKPETU3ALMHU M BOCCTAHOBJIEHUS HEMPEPHIBHO-
ro curHayia. PaBHoMepHas JUCKPETU3aLMU U CIIEKTP
JIMCKPETHOTO cUrHajna. NHTepnoasuMOHHbIE PSIbI
JluckpeTtusanus criekTpoB. JluckpeTusanus yceueH-
HBIX CUTHAJIOB.CHEKTPbI JUCKPETU3AIUHU TTEPUOINYIEC-
CKUX 1 QUHUTHBIX cUTHanoB. Kputepun quckperusa-
uud. JleruManus 1 UHTEPIIOSAIHA.

Hroro

[ICK-10.1

8 JluckpeTHbie
npeoOpa3oBaHus
CUTHAJIOB

JuckperHoe npeodpazoBanue Pypre . Texnuka u
pUMeHeHue ObicTporo npeodpazoBanus Oypee. uc-
KpeTHoe npeobpaszoBanue Jlamnaca. Z - npeoOpa3oBa-
HUe curHajoB. CBs3b U CBOICTBA AUCKPETHBIX MPE0O-
pazoBaHuid. TeXHUKA TUCKPETHON CBEPTKHU.

HUroro

I1CK-10.1

9 Cucremsbl
npeoOpa3oBaHms
CUTHAJIOB

Bunsl u cpenctsa npeoOpasoBanust curnainos.Kpure-
pun Kinaccudukanms cucteM npeodpa3oBaHUs CUTHA-
10B. Mogaenu u onucanue cucreM. CTpyKTypHBIE CXe-
MbI U rpadbl onucanus cucteM. He pekypcuBHble U
PEKYPCUBHBIE CUCTEMBI.

Hroro

[ICK-10.1

10 CiyyaiiHble IpOLECCHI
Y CUTHAJTBI

Knaccudukanus, XapakTepUCTUKU U TApAMETPBI CITy-
YaiHbIX NpoueccoB. ONHOMEpPHBIE 1 MHOTOMEPHBIE
cirydaitHble poueccsl.. Koppensiuonasie QyHKINH
CIIy4alHbIX ITpoueccoB.CIeKTpsI CIydaiHbIX IIpoLec-
coB. Kpurepuu crarncTuyeckon,
HE3aBHCUMOCTH,HEOIPENETEHHOCTD,KOTEPEHT-
HOCTb.MoJIeNH CIIy4aiiHbIX CUTHAJIOB. ,

Htoro

[1CK-10.1

11 Oxonnoe
npeobpazoBanue Oypne

KparkoBpemennoe npeodpazoanue Oypre Ilpunim-
bl OKOHHOTO Mpeo0pa3oBanus. YacTOTHO-BpEMEHHOE
OKOHHOE TpeodpazoBanue Oypoe.TexHuka u pecypcsl
OKOHHOTO aHaJIM3a CUTHAIBHBIX (DYHKITHIA.

Hroro

2

[ICK-10.1

Hroro 3a cemectp

28

Hrtoro

28

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCHMIUIMHAPHbIE CBSI3H ¢ 00ecneYnBAKIIMMH (TpeabIy IUMH)
U obecnneynBaeMbIMU (MOCJAeAYIONIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U

obecrneunBaeMbIMH (ITOCIECTYIOIUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabumie 5.3.

Tabmua 5.3 — Pa3aensl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Haumenosanue

Ne pa3nenoB qaHHOUM TUCIMIUIMHEL, IJ1 KOTOPBIX HEOOXOIUMO U3YUCHHE
o0ecreunBarOIUX U 00ECIIEYNBAEMBIX TUCIIUAILINH

JTUCIIUILINH

1 2 3 4 5 6 7 8 9

10

11 12

[IpenmecTByronme quCUUILIHHBI
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1 MaremMaTnueckuit
a”HaIIn3

2 Teopus BepoATHOCTEMN
Y MaTeMaTH4eCcKasi CTa-
TUCTHKA

3 Teopust unopmanuu
1 KOAUPOBAHMUSI

4 Teopus paguOTEXHU-
YECKHUX CUTHAJIOB

5 YucneHHbIE METOOBI

6 MaremaTtnuyeckue Me-
TOJIbI TEOPUU CUTHAJIOB
U CUCTEM

[Tocnenyromuye TMCUUILINH

bI

1 AnmnapatHble cpencTBa
TEJIEKOMMYHHUKAI[UOH-
HBIX CUCTEM

+

2 N3mepeHus B Tele-
KOMMYHUKAI[HOHHBIX
cUCTEMax

3 IIporpammHo-anmna-
paTtHbIe cpeAcTBa obec-
nedeHus: "HPOpMaIOH-
HOM 0e30macHOCTH

4 Teopust aneKTpuye-
CKOH CBSI3U

5 MaremaTtnueckue Me-
TOJbl TEOPUU CUTHAJIOB
U CUCTEM

5.4. CooTBeTCcTBHE KOMIIETEHINI, (POPMHUPYEMBIX NIPH H3YYCHHHU AUCUMIIMHBI, 1 BU/0B 3aHATHH
CooTBeTcTBHE KOMIETEHIWH, (POPMUPYEMBIX MPHU HM3YYEHUH IWUCIUIUIMHBI, W BHIOB 3aHATHA

MpeCcTaBiIeHo B Tabnuiie 5.4.

Ta6muma 5.4 — CoOTBETCTBHE KOMIIETEHIINN, (DOPMUPYEMBIX NIPU M3YUYECHUH JAUCIUIUINHBI, U BUIOB 3aHS -

THU
< Bunwl 3ansatuit
= —~
= . =9
5 = g S
g < 0 = g ®DOpPMBI KOHTPOJIS
= Q & X ;
= = < - s
g £ 5 5
o
[1CK-10.1 + + + + OTy4eT N0 MHAUBUTYAIBHO-

MY 3a/1aHU10, JK3aMEH,
Ornpoc Ha 3aHATUSAX, 3allu-
Ta KypCOBBIX ITPOEKTOB /
KypcoBbIX pador, Tect, OTt-
YeT M0 KYpCOBOMY IPOCKTY /
KypcoBoii pabote, OTueT 1o
MPaKTUIECKOMY 3aHATHIO
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6. UaTepakTuBHBIE MeTOABI M (POPMBI OPraHU3ANMHU 00yUEeHHUS
TexHOIOTHH MHTEPAKTHBHOTO 00YYCHHS TIPH pa3HbIX (OpMax 3aHITHI MpUBEIEHBI B TadmuIe 6.1.
Tabmuia 6.1 — TexHoIOrHMHM HHTEPAKTUBHOTO 00yYEHHS IPU Pa3HbIX GOpMax 3aHITUI

WNHrepakTuBHbBIC IpakTHYecKue | MIHTEpakTUBH
MeTtonap! Bcero, u
3aHATHSA, 4 bl€ JICKIUH, Y
5 cemecTp
[IpesenTanuu ¢ NCIOIB30BAHUEM 10 8 18
WHTEPAKTUBHOM JTOCKH C
o0cyxXaeHneM
Hroro 3a cemectp: 10 8 18
6 cemecTp
Hroro 3a cemecTp: 0 0 0
Hroro 10 18
7. JIaGopaTtopHbie padoThI
He mpenycmotpeno PVYIIL

8. IIpakTuyeckue 3aHATUSA (CEMUHAPBHI)

HanmeHnoBaHue nmpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmuiie §.1.
Tabmuna 8.1 — HammeHoBaHME MPaKTHYECKUX 3aHATHHA (CEMHHAPOB)

3 =
3 S 5
Z = 5
Ha3Banus paznenos HanmeHoBaHME IPAKTUYECKHUX 3aHATHH (CEMUHAPOB) | 2 & &5
: 2 s
> o =
e e g
= o
5 cemecTp
1 BBenenue B Teopuio [lonsTHN M onpeneneHus 2 [1CK-10.1
CUTHAJIOB U CUCTEM Hroro 2
2 MHOXecTBa, MeTtposnorust CHTHaJI0B 2 [ICK-10.1
IIPOCTPaHCTBA, Hroro 2
METPOJIOTHSI CHTHAJIOB
3 Iunamuueckas ¢popma | TecToBbIE CUTHAJIBI AUHAMHYECKOTO MPE/ICTaBICHHS - 6 [ICK-10.1
CUTHAJIOB Caéprka HenpepbIBHBIX (YHKIIMHCBEPTKA TUCKPET-
HBIX MaCCHBOB
Hroro 6
4 HenpepbIBHBIE [Ipencrasnenue nepuOANIECKUX CUTHAIIOB PSAAMHU [1ICK-10.1
CIIEKTPAJIbHBIE ®ypbelHTerpanbpHble Ipeodpa3oBaHNs KOHEUHBIX
MIPECTABICHUSI CUTHAIOB | CUTHaJI0BCBONCTBA MHTETPATIBHBIX TPeoOpa3oBaHmii-
CriexTpbl CUTHAJIOB TUIOBBIX JTUHAMHYECKUX (HhOpM
Hroro
5 MouHocTs, 3Heprus, | MomHocTb, 3Heprus. CIeKTpbl MOLIHOCTH U YHEPTUH [ICK-10.1
HEKTP MOIIHOCTH
CHCKTP MOIIHOC Hroro
CUTHaja
6 Koppensuus curnano | KoppensiuoHHble (yHKIIUHA CUTHAJIOB IICK-10.1
Hroro
7 Jluckpernsanus Juckperusanus cursayios.VHTeprionAnys 1UCKpeT- [ICK-10.1
CUTHAJIbHBIX (QYHKIIMHA HBIX MacCHBOB
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Uroro
8 AuckpeTrHbie HuckperHsie npeodpa3oBanus Oyprwe, JlammacaAr- 4 [ICK-10.1
npeobpazoBaHus MIPOKCHUMAIUsI CUTHAJIbHBIX MACCUBOB Z-TIOJIMHOMaMHU
CUTHAJIOB Wroro 4
9 Cucremsbl CTpyKTypHBIE MOJIYJIH U CXEMBI IPEOOPa30BaHUS CUT- 2 [ICK-10.1
peoOpa3oBaHus HaJoB
CUTHAJIOB Hroro 5
10 Cnyuaitable niporiecchl | [IpencraBienue ciaydyaliHbIX COOBITHM,. BEJTUYHH, ITPO- 2 IICK-10.1
U CUTHAJIBI L[ECCOB.

Hroro 2
11 OxoHHOE dopmupoBaHUe OKHA IIpoIecca U BbIOOp MapaMeTpoB 2 [ICK-10.1
npeobOpazoBanue Pypre | OKHa.

Hroro 2
Hroro 3a cemectp 36
Hroro 36

9. CamocTrosiTe1bHasi padoTa
Bunasl camoctosiTenbHO paboThl, TPYIOEMKOCTh U (hOpMUpPYEMble KOMIIETEHIIUU MTPEICTABICHHI B
tabmune 9.1.
Ta6muia 9.1 — Buabl caMocTosITeIbHOM paboThl, TPYAOEMKOCTh M (hOpMUpPYEMble KOMIETEHINH

3 o]
= Z S
S i
Bunbl camocTrosiTennbHON = > O
HazBanus pa3nenos Z 7 = ®opMBI KOHTPOJIS
padoThI 4 s 2
S a8 =
[y e 2
= S
5 cemecTp
1 Beenenue B Teopuro [ToaroroBka Kk mpaxkTu4e- 2 |IICK-10.1 | Ompoc Ha 3anaTHsX, OT-
CUTHAJIOB U CUCTEM CKHM 3aHATUSIM, CEMUHA- 4eT 110 MPAKTUYECKOMY 3a-
pam HTHIO, Tect, DK3amMeH
[TpopaboTka JIEKITMOHHOTO 2
Marepuaia
Hroro
2 MHoxecTBa, IToaroroBka K mpaxkTuye- 2 |IICK-10.1 |Onpoc nHa 3ansTusx, Ot-
IIPOCTPAHCTBA, CKHUM 3aHSTUSAM, CEMUHA- YeT 0 NPAaKTHYECKOMY 3a-
METpPOJIOTHsI CHTHAJIOB pam HaTuto, Tect, Dk3ameH
[TpopaboTka JIEKITMOHHOTO 2
MaTtepuana
Hroro
3 Hunamuueckas ¢popma | [lonroroBka k npaxTuye- 2 |IICK-10.1 |Onpoc nHa 3ansTusx, Ot-
CHTHAJIOB CKHUM 3aHSATUSAM, CEMUHA- YeT 10 NPAaKTHYECKOMY 3a-
pam HATUIO, Tect, DKk3aMeH
[TpopaboTka TeKIHOHHOTO 2
Marepuaia
UTtoro 4
4 HenpepbIBHbIE IToaroroBka K mpaxkTuye- 2 |IICK-10.1 |Onpoc nHa 3ansTusx, Ot-
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CIICKTPAJIbHBIC
mpeacTaBJICHUSA CUTHAJIOB

CKHUM 3aHSTHSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO
MaTepuana

YeT 110 WHAUBUIYATBHOMY
3aganuto, OTyeT no nmpax-
THYECKOMY 3aHATHIO, TecrT,
DK3aMeH

Hroro
5 MomHOCTb, SHEPTHs, [ToaroroBka Kk nmpaxkTu4e- [1CK-10.1 | Onpoc nHa 3ansTusx, Ot-
CIIEKTP MOIIIHOCTH CKHM 3aHATHUSM, CEMUHA- 4eT 10 MPAKTUYECKOMY 3a-
curHaiza pam asatuio, Tect, DKk3amMeH
[IpopaboTka JIeKIIMOHHOTO
Marepuasa
Hroro
6 Koppenauus curnanos | IlogroroBka k npaktuye- IICK-10.1 | Onpoc nHa 3ansTusx, Ot-
CKHM 3aHATHUSAM, CEMUHA- YeT 110 MPaKTUYECKOMY 3a-
pam HaTuto, Tect, Dk3ameH
[IpopaboTka JIeKIIHOHHOTO
Marepuaa
Hroro
7 Juckpernsanus IToaroroBka K npaxkTuye- [1CK-10.1 | Onpoc nHa 3ansTusx, Ot-
CUTHAJIbHBIX (YHKIIMIA CKHM 3aHATUSAM, CEMHHA- YeT MO MPaKTUYECKOMY 3a-
pam HATUIO, Tect, DK3aMeH
IIpopaboTka JIEeKIIUOHHOTO
MaTepuaia
Hroro
8 JluckpeTHbie [ToaroroBka k mpakTuue- IICK-10.1 | Onpoc Ha 3ansaTusx, OT-
npeoOpa3oBaHUs CKHM 3aHATHUSAM, CEMUHA- 4eT 110 UHIUBUAYaTbHOMY
CUTHAJIOB pam 3ananuio, OTYeT Mo npak-
TpopaGoTka AEKIHOHHOT0 g/meCKOMy 3aHATHIO, TecT,
Marepuaa K3aMeH
Hroro
9 Cucremsbl IToaroroBka K mpaxkTuye- IICK-10.1 | Onpoc nHa 3ansTusx, Ot-
npeoOpa3oBaHus CKHM 3aHATUSAM, CEMUHA- YeT 110 MPAaKTUYECKOMY 3a-
CUTHAJIOB pam HaTu1o, Tect, Dk3ameH
[IpopaboTka ITeKIIHOHHOTO
Matepuana
Hroro
10 Cnyqaitasie nporieccsl | [loaroroBka k mpakTuue- [ICK-10.1 | Onpoc Ha 3ansaTusx, OT-
U CUTHAJIBI CKHM 3aHATHUSIM, CEMUHA- 4eT 10 MPAaKTUYECKOMY 3a-
pam HTHIO, Tect, DKk3amMeH
IIpopaboTKa JIEKIIUOHHOTO
Matepuaina
Hroro
11 OkonHoe [ToaroroBka k mpakTuue- [ICK-10.1 | Onpoc Ha 3ansaTusx, OT-

npeobpaszoBanue Oypne

CKHM 3aHSTHSAM, CEMHHA-
pam

[IpopaboTka JTeKIIHOHHOTO

YeT MO MPaKTUYECKOMY 3a-
HATHIO, TecT, Dk3amMeH
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Marepuaia

Utoro 4

Hroro 3a cemectp 44
ITonroroBka u cmaya dK3a- 36 DK3aMeH
MeHa

6 cemecTp

12 KypcoBas pabota BoinonHeHne KypcoBoro 18 |IICK-10.1 |3ammra KypcoBbIX IPOEK-
npoekTa / KypcoBoi pado- TOB / KypcOBBIX pabot, Ot-
TBI 9eT M0 KypCOBOMY IPOCK-
Vroro 18 Ty / KypcoBOii paboTe,

Tect
Hroro 3a cemectp 18
Hroro 98

COBOTO MPOEKTa / KypcOBOM paboThl pencTaBiieHbl Tadmuie 10.1.

10. KypcoBoii npoekT / KypcoBasi padota
TpynoeMKOCTh ayAIMTOPHBIX 3aHATUN U POpPMUpYyeMble KOMIETEHIIMH B paMKaX BBITIOJIHEHUS Kyp-

Ta6muma 10.1 — TpynoeMKoCTs ayIMTOPHBIX 3aHATUN U (OPMUpPYEMbIe KOMIIETCHIIMY B PAMKaX BBIIIOJIHE -
HUsI KypCOBOTO MPOEKTa / KYpCOBOM pabOThI

HanmeHnoBanue aynmuTOpHBIX 3aHATHI

TpynoeMKocCTb,

q
dopmupyembie
KOMIIETEHIIUN

6 cemecTp

HcciaenoBanne curuaaos

18 I1CK-10.1

Hroro 3a cemectp

18

10.1. TembI KypCcOBBIX IPOEKTOB / KYPCOBBIX padoT

[TpumepHas TeMaTHKa KypCOBBIX IPOEKTOB / KypCOBBIX paboT:

— HccienoBanue paMOMMITYJIBCOB € MOJIUTAPMOHUYECKHAM 3aII0JIHEHUEM M HAJIOKEHHBIM aJUTH -
TUBHBIM IIYMOM ( 10 KOIMPOBAHHBIM BapUaHTaM)

11. PeiiTuHroBasi cucremMa JJisi OEHKH yCIIeBAeMOCTH 00y4aroIuXxcsl

11.1. banibHbIe OLEHKH AJIs1 3JIEMEHTOB KOHTPOJIA
Tabmura 11.1 — banpHbIE OIEHKH [T SJIEMEHTOB KOHTPOJISI

. . MaxkcuManbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
OneMeHTHl yueOHOH 6asu1 3a mepuoa Bceero 3a
6amn Ha 1-yto KT ¢ | Gamr 3a mepuon
NEeATEIIBHOCTH Mexny 2KT n Ha CeMeCTp
Hauyana cemectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
5 cemectp
Omnpoc Ha 3aHATHIX 4 4 13
OTt4er no MHAUBUAYANIb- 12 12 24
HOMY 33JJaHHIO
OTt4er 1o NpakTUIECKOMY 6 7 8 21
3aHATHIO
Tect 4 4 4 12
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Hrtoro makcumyM 3a nepu- 14 27 29 70

on

DK3aMeH 30

Hapacraromum nrorom 14 41 70 100
6 cemecTp

3anuTa KypcoBbIX ITPOEK- 15 15

TOB / KypCOBBIX paboOT

OTyer 1o KypcoBOMy 20 30 35 85

MPOEKTY / KypcoBOi pabo-

TE

Hroro makcumym 3a nepu- 20 30 50 100

on

Hapacraromum ntorom 20 50 100 100

11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer O6anIOB B OIEHKH 32 KOHTPOJIBHBIE TOYKHM TPEICTaBIeH B Tabmuue 11.2.
Tabmuma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka

> 90% ot MakcuManbHON cyMMbI OamsioB Ha naty KT 5

Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiToB Ha aaty KT

4
Ot 60% 1o 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT 3
2

< 60% ot MakcuManbHOU cyMMbI 6astoB Ha aaty KT

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[TepecueT cymmbl 6AJIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIHUIe
11.3.
Tabmuma 11.3 — [lepecueT cymMBbl OaJIJIOB B TPAAUIIMOHHYIO M MEXKIYHAPOAHYIO OIICHKY

HroroBas cymma 6aios,

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

9K3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4ens xoporiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopo1o)
70 - 74
6569 D (ynoBneTrBopUTEIBLHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (ocpercraerio)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)

3a4TEHO)

12. YueOHo-MeTOAUYecKOe U MHGOPMANIMOHHOE 00ecTieYeHue TUCIUIIINHBI

12.1. OcHoBHas JuTepaTrypa
1. KaparaeBa H.A. Pagnotexunueckue nenu u curHanbsl: Yacte 1: YueOHoe mocobue. -Tomck:
ToMmcKkuii MEXBY30BCKUM IEHTP UCTAaHIIMOHHOTO oOpa3oBanusi. 2012. - 260 c¢. [DnexTpoHHbIN pecypc] -
Pexxum noctyma: http://kibevs.tusur.ru/sites/default/files/pictures/mmtsis/2.pdf (mara oOparmeHus:
02.07.2018).
2. backako C.U. PamuoTexHuueckue 1ENMW U CUTHAJBI: YUeOHUK s By30B. - M.: Bricmias
mkona, 2005. - 462 ¢ (nanuune B Oudnaroreke TYCVYP - 302 »k3.)
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3. Mansimenko A.M. MaremaTiuecKue OCHOBBI TEOPHU CUCTEM: yueOHHUK Uit By30B/ A.M. Ma-
npeieHko.- ToMmck: M3a-Bo ToMckoro nonurexuuueckoro yuusepcurera, 2008.- 364 ¢. [DneKTpOoHHBIHN pe-
cypc] - Pexxum gocryma: http://kibevs.tusur.ru/sites/default/files/pictures/mmtsis/1.pdf (maTa obpamenus:
02.07.2018).

12.2. lonmosiHMTE/ILHAS JIUTEPATYpa

1. TonpnenGepr JI.M. u np. Lludposas oOpadoTka curHanos: YdyeOHoe nocodue ajs By30B. - M.
Panuo u cBsi3p, 1990. - 256 ¢ (Hasmmuue B 6ubimotexke TYCYP - 16 3k3.)

2. JpaxonoB B.I1. Cuctema MathCAD: CnpaBounuk.-M.: Paguo u cBs3p,1993.-126 c.: un (uHa-
nugne B onbmoreke TYCVYP - 38 9k3.)

3. Tonoun E.JI Metonnyeckue ykazaHUsl IO BBIYMCIUTEIBHOM MPAKTHKE VIS CIIELUATIBHOCTH
210202 «IIpoekTupoBaHME€ M TEXHOJOTHS 3JIEKTPOHHO-BBIYUCIUTENBHBIX CpeAcTB».-ToMck.:TYCVYP,
Kad. KHB3BC, 2010.- 163 c [OnexTpoHHBI  pecypce] - Pexum  pocryma:
http://kibevs.tusur.ru/sites/default/files/pictures/mmtsis/6.pdf (nara obpamenus: 02.07.2018).

4. Topronckuit JI.A. Matematuueckue METOIbl TEOPUU CUTHAJIOB U cUCTeM. KOHCHIEKT JeKIuii:-
kap. BUC TVYCYP- Tomck:, 2016.- 205c. [OnexrpoHnbii pecypc] - Pexum pocryna:
http://kibevs.tusur.ru/sites/default/files/pictures/mmtsis/3.7z (nara obpamenus: 02.07.2018).

5. .JpsxonoB B.II. Cucrema MathCAD: Cnpasounuk.-M.: Pagno u cBsi3p,1993.-126 c.: wun
[Onexrponnslii pecype] - Pexxum gocrtyna: http:/kibevs.tusur.ru/sites/default/files/pictures/mmtsis/4.djvu
(mata obpamenus: 02.07.2018).

12.3. YueOHO-MeTOANYECKHE ITOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOoAUYeCKHE MOCOOUS

1. MaremaTnueckre METO/Ibl TEOPHH CUTHAJIOB M cUCTeM /PyKOBOJCTBO K NMPaKTUYECKUM 3aHs-
tusMm 1o puctmiuinae/ pen. Toprouckuit JILA.- kad. BUC TYCVYP.- Tomck:, 2016.- 3 ¢. [DneKTpoHHBII
pecypc] - Pexxum pocrtyma: http://kibevs.tusur.ru/sites/default/files/pictures/mmtsis/8.doc (mata obparie-
Hus: 02.07.2018).

2. Toprouckuii JI.LA. MatemMaTndeckie METOAbI TEOPHUHM CUTHAJIOB M cUCTeM., MeTo-Iudeckue
yKa3zaHusl MO0 KypCOBOMY MpOeKTHpoBaHUIO TucuUIuinHbl/.-. kKad. BUC TYCVYP.- Tomck:, 2016.- 11 c.
[OnEeKTpOHHBIN pecypc] - Pexum JOCTYyTIA:
http://kibevs.tusur.ru/sites/default/files/upload/work progs/tla/mtsis.pdf (nata o6pamenus: 02.07.2018).

3. Marematuueckue METO/Ibl TEOPHH CUTHAJIOB U cUcTeM./ BOmpock! TeCTOBOTO KOHTPOJIS TEKY-
mux[ u octatouHsx| 3HaHu / pen. Toprorckuii JI.A.-.- kap. BUC TYCVYP.- Tomck:, 2016.- 62 ¢ [Dnek-
TpOHHBIN pecypce] - Pexxum moctyma: http://kibevs.tusur.ru/sites/default/files/pictures/mmtsis/10.doc (mara
obpamenus: 02.07.2018).

12.3.2. YuyeOHO-MeTOAMYECKHE OCOOUS /ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 310POBbSA U
HHBAJINI0B

Y4eOHO-METOIMYECKIE MaTepUajbl IJIs CAMOCTOSTEILHON M ayTUTOPHON pabOThI 00YJIarOIITUXCS
13 yuciia Jun C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTAMHU 3Z[OpOBI)$I 1 MHBAJINJI0B HpGIIOCTaBJISIIOTCSI B Q)opMax,
aJJaNTUPOBAHHBIX K OTPAHUYCHHUSAM UX 37I0POBBS U BOCIIPHUATHS HH(DOpMAITHH.

JList i1 ¢ HAPYIIEeHUSIMU 3PeHUsI:

- B (hopMe PIIEKTPOHHOTO JIOKYMEHTA;

- B Me4aTHOU (hopMe yBETUUCHHBIM MIPUPTOM.

JLJis1 1M1 ¢ HAPYIIEHUSIMU CJIyXa:

- B (hopMe ANEKTPOHHOTO TIOKYMEHTa;

- B Me4aTHOU (opMme.

Jlist I ¢ HAPYIIEeHUSIMU OTIOPHO-ABUTaTEeJILHOI0 aNMnapara:

- B (hopMe AIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU (opMme.

12.4. IIpogeccnonaibHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHBbIE CIIPABOYHbIE CHCTEMbI
1. 1. http://www.lib.tusur.ru - 06pa3oBaTeIbHBII MOPTAT YHUBEPCUTETA;

2. 2. http://www.elibrary.ru - HaygHas 37eKTpoHHas OMOINOTEKa,

3. 3. http://www.edu.ru - BeO-caliT cucteMsl (perepabHBIX 00pa30BaTEIBHBIX TOPTAIOB;
4. 4. http://www.edu.fb.tusur.ru - o6pazoBaTenbHbIii mopTan paxynbTeTa 0€30MaCHOCTH;
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
o0ecneueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJIibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecrnevyeHue sl JIEKIIMOHHBIX 3aHATHH
Jlst mpoBeieHus 3aHATUH JICKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJAbTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCTIOIB3YeTCs yIeOHas ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIOYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MMeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBaHUE U YU4€OHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALMHU 10 JIEKIIMOHHBIM pa3JielaM TUCIUIUINHEI.

13.1.2. MaTepuajibHO-TeXHMYECKOE U MPOrPaMMHOe ol0ecredeHne Il NPAKTHYECKUX 3aHATHI
Jlaboparopus 3NEKTPOTEXHUKH, HIIEKTPOHUKH U CXeMOTeXHUKH / JlabopaTropus usmepeHuit B Tene-
KOMMYHHUKAIIMOHHBIX CUCTEMAX
yueOHas ayuTOpHs Ui IPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIA, yueOHas ayIUTOPHs s IPOBE-

JICHUS 3aHATUN IPAKTUYECKOr0 TUTIA, yueOHas ayAUuTOPHs IJIsl TPOBEACHUS 3aHATUN JTaOOPATOPHOTO THUIIA

634045, Tomckas obmactb, T. Tomck, yi. KpacHoapmetickast, 1. 146, 404 ayn.

Onucanue nMeromerocs 000py10BaHUs:

- Jlocka TraceBoard TS-408L;

- Mynetumenuiiabiii mpoekrop ViewSonic PID5154 DLP;

- Komneroteps! knacca He Hmwke Celeron 2.4 GHz/256Mb/40Gb (4 mT.);

- JIaGoparopusie crennbl: "Hccnenoanne 3akoHoB Oma u Kupxroda npu rapMOHUYECKOM BO3-
nevicteun", "HMccnenoBanue pa3BeTBICHHBIX 1eTel nmepeMeHHoro Toka", "MccnenoBanrue pa3BeTBICHHBIX
nenel moctosHHoro Toka", "MccaemoBanue ey MOCTOSHHOTO TOKa ¢ OJHUM MCTOYHHKOM'", "Pe3oHaHc B
MOCJIeIOBAaTEIbHOM KoJjiebaTelbHOM KOHType", "Pe3oHaHC B mapauienbHOM KojeOaTelbHOM KOHType',
"HccnenoBaHue pa3BETBICHHBIX LENEHl M MarHUTOCBSI3aHHBIX MHAYKTHBHOCTEH", "HccnenoBanue RC-
¢bunsTpoB", "MccaenoBanne nepexoHbIX MPOIECCOB B MEMAX MEPBOTO U BTOporo nopsiakos", "Hcecneno-
BaHUE JUTMHHOM JTMHUU B CTAllHOHAPHOM U MEPEXOITHOM pexuMax';

- KommiekT cnenuann3nupoBaHHON yaeOHON MeOeH;

- Pabouee mecTo npemnoaBarens.

[IporpamMmMHoOe obecrieueHue:

— PTC Mathcadl13, 14

13.1.3. MaTrepuajibHO-TEXHHYECKOE H MIPOrPaMMHoOe o0ecriedyeHne JJIs1 CAMOCTOSITe IbHON padoThl
st caMoCTOSATEIbHOM PabOThl MCTOB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMITBIOTEPHBIE KIIAcChl),
PacCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast obmacTs, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obnacts, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayx.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuia, 1. 74, 207 ayx.

CocTtaB 060pyI0BaHHS:

- yueOHast MmeOerb;

- koMmnbroTepsl kinacca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneynBaloT OCTYI B AJICKTPOHHYIO WH-
(opMannoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTtepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUIIIHHBI VISl JIMI ¢ OTPAHHUYEeHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIN/I0B

OcBOeHUE NUCLUUIUIMHBI JIMIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSMU 3J0POBbS U WHBAJIHUJIAMU
OCYUIECTBIISIETCA C UCTIOJIb30BaHUEM CPEACTB 00yUEHHsI OOILEro U CreluaIbHOr0 Ha3HAYEHUS.

[Tpu 3aHATHIX ¢ 0OYYAIOUTUMHUCS ¢ HAPYIIEHHSIMH CJIyXa MPETYCMOTPEHO UCIOIB30BAaHHUE 3BYKO-
YCUJIMBAIOILEH anmapaTypbl, MyJIbTUMEIUWHBIX CPEJICTB U APYTUX TEXHUUECKUX CPEACTB Mpuema/mepesa-
4yi yuyeOHOUM nHpOpMALIUU B TOCTYMHBIX (hopMax, MOOUIBHOI CHCTEMBI MPETIOAaBAHMS I 00yJarOLIXCS
C MHBAJIMTHOCTHIO, TTIOPTaTUBHON MHIYKIIMOHHON CUCTEMBI. Y4UeOHas ayIuTOPHsi, B KOTOPOH 3aHUMAIOTCS
oOyyarolecs: ¢ HapylIeHHEeM CllyXa, 00Opy/lI0BaHA KOMITBIOTEPHONW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JIEKTPOHHON TOCKOH, MYJIbTUMEIUITHON CUCTEMOM.

[Tpu 3aHATUAX C OOYUAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH TIPETYCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U YU€OHBIX ayTUTOPHSIX BOZMOXKHOCTH MPOCMOTpPA YIAICHHBIX 00BEKTOB (HaIlpUMep, TEKCTa
Ha JIOCKE WM CJaif/ia Ha SKpaHe) MPU TOMOIIY BUCOYBEIUIHUTENCH sl KOM(GOPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX C 00YYAIOLIUMUCS ¢ HAPYLIEHUSIMH OIOPHO-ABUIaTeIbHOI0 anmapara HCIOJb-
3YIOTCS aIbTEpPHATUBHBIC YCTPOICTBA BBOJA MH(OPMAIIMU U IPYTHEe TEXHHUECKHUE CPEICTBA IpUeMa/mepe-
Jnaqnd yaeOHOM MHGOpMaIUK B JOCTYIHBIX (popMax, MOOMIIBHOW CUCTEMBI OOYYCHHS IS JIFO/ICH C MHBA-
JTUAHOCTBIO.

14. OIIeHO‘lHBIe MaTepuaJabl  METOANIECCKUE PEKOMEHIAUHU MO OPraHU3alluv U3yYCHUH
AUCHHUITINHbI

14.1. Couepmalme OLHCHOYHBLIX MaTE€pHUaAJI0B U METOAUYECCKHUE PEKOMECHAALINN
I[J'ISI OLCHKHU CTCIICHHU C(bOpMPIpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMIICTEHITHUM HCIOJIB3YOTCA OLICHOYHBIC MaTCPpUaJIbl B COCTABE!

14.1.1. TecToBBIE 3agaHusA
Tectet MMTCuC
Tect 1. OyHKIUSIMHI THHAMUYECKOTO TPEACTABICHUS dJIEKTPHUECKOTO CUTHAIIA SBIISFOTCS:
1 - 3aBHCUMOCTb 3a/ICPKKU CHTHAIA OT SHEPTHH.
2 - 3aBUCHMOCTH HAMPSHKEHUSI CUTHAJIA OT YacTOThI
3 - 3aBUCUMOCTbH HAINPSHKCHUS CUTHAJIA OT BPEMECHH.
4 - 3aBHCUMOCTb 3aJICP’KKU OT TAPMOHHUYECKOT0 COCTaBa CUTHAJIA.
OrTBerT:

Tect 2. [lapameTpom TuHaAMUYECKON (GOPMBI ITPEICTABICHHSI CUTHAJIA SBIISIETCS:
1 — monoca nponyckaHus CUTHaJIA.

2 — ¢an0BbIil CIBUT CUTHAIIA.

3 — aMIIMTYyza CUTHAJIA

4 — sHeprus curHana

Ortser:

Tect 3. UeMm omnpenensercss KOJINYECTBO MH(OPMAIIMKA HEKOTOPOTO JUCKPETHOTO
HUCTOYHUKA?

| — KOIMYECTBOM COCTOSIHUI MCTOUHUKA IIPU PAaBHOW BEPOATHOCTH COCTOSHUM.
2 — KOJIMYECTBOM COCTOSIHUM MCTOYHUKA C YIETOM BEPOSITHOCTH COCTOSTHHUM.

3 — MHOroo0Opa3ueM CBOWCTB UCTOYHHUKA.

4 — BEpOSATHOCTBIO COCTOSTHUM MCTOYHHKA.

Ortser:

Tect 4. Uem ompenensieTcss SHTPOMUS KoIWYecTBa WH(GOPMAIIUU HEKOTOPOTO AUCKPETHOTO MUCTOU-
HUKA?

1 — TOJIBKO KOJIMYECTBOM COCTOSIHUI HCTOYHHKA.

2 — TOJNBKO BEPOSTHOCTAMH COCTOSTHUM MCTOYHHUKA.

3 — KOTMYECTBOM COCTOSIHUM UCTOYHUKA U UX BEPOATHOCTSIMH.

4 — KOJIMYECTBOM COCTOSIHUM U MHOT'000pa3reM X CBOWCTB

Ortser:
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Tect 5. Kakol TeCTOBBIM CUTHAJI COOTBETCTBYET AUCKPETU3ALMHN CUTHATIBHON
(byHKIUH 110 BpeMeHn?

1: mmmynbseel Kponekepa (mociie1oBaTeIbHOCTh UMITYIIBCOB [[paka).

2: ¢pyHkuus BkItoueHus (pyHkuus X3Bucaiiia).

3: rapMOHHUYECKHUIN CUTHAI.

4: maxkeT UIyMOBOI'O CUTHAJIa

Otger:

Tect 6 Kakoil TeCTOBBIM CUTHAJ CIEAYET MPUMEHATH IJI1 KOHTPOJS aMIUITUTYJHO-4aCTOTHOM Xa-
paKkTepUCTUKU?

1: mmmynbeel Kponekepa (Gynkius Jupaka).

2: ¢pyHkuusa BkItoueHus (pyHKuus X3Bucaiiia).

3: rapMOHHUYECKHUI CUTHAI.

4: COBOKYIMHOCTH (DYHKIIMI BKJTFOUSHHUSI.

Otger:

Tect 7 Kakoli peakuuu JTMHEHHON CHUCTEMBbI COOTBETCTBYET BO3ACHCTBHE TECTOBOM IOCIEI0BA-
tenbHOCTH KpoHekepa?

1: mepexomHON XapaKTepUCTHUKE.

2: UMITYJIbCHOM XapaKTEPUCTHUKE.

3: mepeaaToYHOM XapaKTEPUCTHUKE.

4: aMIIIUTYAHOM XapaKTEPUCTHKE.

OtBet:

Tect 8: Ha unrepBane 0-T 3amana mpousBosbHast GyHkms s(t). 1o kakoit U3 HIKENPUBEICHHBIX
(dbopMyI crienyeT BBIOTHUTD pacdeT HOpMbI pyHKIMH S(t)?

l:

Ortser:

Tect 9: Ha unrepsane 0-T 3amaercst GUHUTHBIN aHanoroBeiit curnan s(t). [lo kakoit u3 npuBeneH-
HBIX ()OpMYJI BBITIOTHAETCS OINpeie]ICHUe SHEPTUU cUrHana?

1 —s72(t). 2 —[s(t)|"2. 3 — |s(t)|"2dt. .

OtBet:

Tect 10: Kakas u3 Gpopmys COOTBETCTBYET NMPSMOMY JUCKPETHOMY MpeoOpa3oBanuio dypre mac-
CUBA JIUCKPETHBIX JaHHBIX sk (CHTHAIa ¢ KOMHMYECTBOM OTCUeTOB N)?

1 — sk exp(-j2nkn/N) n=-N/2..,0,N/2.

2 — sk exp(-j2nkn/N), n=0,1,...N-1.

3 — S(n) exp(j2nkn/N), k=0,1,..N-1.

OtBer:

Tect 11: I1o kakoMy BBIpRKEHHIO ONPEACISACTCS aBTOKOPPEIALUOHHAS (QYHKITUS?
1 —Jt s(t)s(t-t) dt

2 —Jts(r)s(t-1) dt

3 — (Jr s(r)s(t-1)) dt

OrtBerT:

Tect 12: Ilo kakOMy BBIpa)KCHHIO OIIpEeNsieTCs] B3auMHasi KoppensaunonHas GpyHkuus amist GyHk-
i s1(t) u s2(t)?

1 - Jt s1(t)s2(t-7) dt

2 —Jtsl(t)s2(t-1) dt

3 (Jt s1()s2(t-1)) dr

OtBerT:
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Tect 13: Kakoe BeIpaykeHHE COOTBETCTBYET MPSIMOMY CIIEKTPAIIBHOMY HEIIPEPHIBHOMY ITPeoOpa3o-
BaHuio Oypre Qyaximn s1(t)?

1 — J-00..00 s1(t) exp(-j2nf-t)dt

2 — J-o0..00 s1(f) exp(j2nf-t)df

3 It s1(F)s1(f-F)) dF

OtBer:

Tect 14: Kakoe BrIpa’keHUE COOTBETCTBYET BHITIOJTHEHHIO CBEPTKU (yHKIMA s1(t) u s2(t)?
1 —Jtsl(t)s2(t-1) dt

2 —Jtsl()s2(t-1) dt

3 — Jt s1(t)s2(t-1) dt

Otger:

Tect 15: Kakoe BbIpa)keHHE COOTBETCTBYET OOPAaTHOMY CIIEKTPaJIbHOMY HENPEPHIBHOMY IMpPeoo-
pazoBanuio Oypee ?

1 — J-o0..00 s1(t) exp(-j2af-t)dt

2 — J-o0..00 s1(f) exp(j2nf-t)df

3 —[F s1(F)s2(f-F)) dF

OtBet:

Tect 16 OTimuaeTcs U pecype MpsIMOTO HENPEphIBHOTO peodpazoBanus Jlamaca ot

pecypca npeodpazoBanus Dypne?

l: oTM4aeTcs pecypcoM CHSTHUSI OTPAHHUYEHUS MHTETPUPYEMOCTH CUTHAIBHBIX (YHKIMHA U (op-
MOM pe3ynbTara.

2: HE OTJIMYAETCA.

3: mpeobpa3zoBanue Jlamiaca He TO3BOJISET MOTYYUTh YACTOTHBIM CIIEKTpP CUTHAJIA.

4: popma mpeacTaBICHUS pe3ylbTaTta IpeodpazoBaHUs HE OTINIACTCS

Otger:

Tect 17 Uto sBIISIETCS pe3yITaTOM MPSMOTO HEMPEPHIBHOTO TIpeodpa3zoBanus DOypbe?
1: BpeMeHHas curHaNbHAsT PYHKIIHS.

2: aMIUIUTYIHO-4aCTOTHASI XapaKTEPUCTUKA CUTHAIIA.

3: KOMILJIEKCHBIM YaCTOTHBIM CIIEKTP.

4: pa3zo-yacTOTHAsI XapaKTEPUCTHKA

Ortser:

Tect 18 Kakue curnanphple (yHKINHU allPOKCUMUPYIOTCS TPUTOHOMETPUYECKUM
psanom Oypbe?

1: orpanndenus Ha (HOpMy CUTHAIBHBIX (PYHKIIUI OTCYTCTBYIOT.

2: GyHKIUS JOMHKHA OBITH IEPHUOIUIECKOM ¢ OrpaHUYeHuEM (DOPMBI pa3phIBOB.

3: curHanbHas GYHKIUS TOJHKHA UMETh KOHEUHYIO JUTUTEIbHOCTb.

4: curHanbHast PyHKIUS JOKHA OBITh EPUOINIECKOI

Ortser:

Tect 19 Kakum 3HaueHueM onpeaenseTcss MUHUMANIbHBIN 1Iar AucKpeTu3auuu At HenmpepbIBHON
CUTHAJIbHOU (PYHKIIMHM C MAKCUMaJIbHOW YaCTOTHOW COCTaBJIsONIEH B curHajie fmax ?

1: At >1/2fmax

2: At < 1/2fmax

3: At < 1/fmax

4: At <0,5 fmax

OrtBerT:

Tect 20 Kaxkoil mapamerp IUHAMHUYECKOTO MPEACTABICHHUS CUTHAIBHBIX (DYHKLIUN OINMpPEaesioT
HIMPHHY YAaCTOTHOTO AMaIla30Ha CreKrpa.?

CornacoeaHa Ha noptane N2 30996 17



l: ammutyna cursana.

2: BHEprUs CUrHaja

3: CKOPOCTb U3MEHEHHUS CUTHAJIA.
4: 3a7iepKKa CUTHajia 1o BPEeMEHHU.
OtBer:

14.1.2. Dx3aMeHALIHOHHBbIE BONPOCHI

IIpumepHsbIe 3a1a4u K DK3aMEHY

1o kypcy MMTCuC

3amaua 1

Onpenenure HOPMY U YHEPTHIO HEMIPEPHIBHOTO cUrHama s(X) = 4 sin X Ha uHTepBane 0 <x =21
t/T <. OnpenenuTe SKBUBAJICHTHBIN 110 SHEPTUU NPSIMOYTOJIbHBIN CUTHAI TOM e IauTenbHocTH . [lepu-
on T=5 mxcek. OmnpenenuTe KBaApaTUIHYI METPUKY CUTHANA S(X) = 4 sin X U 3HEPreTUYECKOro 3KBUBA -
JIeHTA.

Jns cripaBku: sin2 x = (1 - cos 2x)/2.

3anava 2
Onpenenure HOpMy curHaa s(X) = 4 sin X Ha uHTEepBasie 0 <X =2 7 t/T < T QUCKPETU3UPOBAHHO -
ro ¢ marom 1/6. CpaBHHUTE C HOPMOI HETPEepBIBHOTO curHana. Chenaiite 3akito4eHue.

3anayva 3

Omnpenenure KBagpaTuuHyro MeTpuky curaanon U(t), V(t) , mpencTaBiaeHHbIX BBIPAKEHUSIMU

U(t) =3 exp(-0.1 (t-2)*2) , V() = 6exp(-0.2(t-3)"2)

U TMCKpETU3UpOBaHHBIX ¢ maroM 0.5. Bpems B Mukpocekynaax. Onpeaennre 3HEpruio CUTHAJIOB
U METPUKH.

3anaua 4

Onpenenure KBagpaTuuHyro MeTpuky curtanon U(t), V(t) , mpencTaBiIeHHbIX BBIPAKEHUSIMU

U(t) =3 sin 2nt/T) , V(t) = 6 cos (2nt/T)

U JUCKpeTnu3upoBaHHbIX ¢ maroM 1/12 Ha untepBane T = 12 mxcek. Onpenennre 3HEPrUI0 CUTHA -
J0B U MeTpUKH. OnpeaeanTe HOPMbI CUTHAJIOB U KOA(QPHUIUEHT KOPPEIALHH.

3anaya 5

Omnpenenure ckaisipHoe npousBeaeHue curnanon U(t), V(t) , mpeacTaBaeHHbIX BbIPAXKEHUSIMU

U(t) =5 sin 2nt/T) , V(t) = 3 cos (2nt/T)

aKTUBHBIX Ha mosoBuHe mepuoga T = 20 mkcek. OmnpenenuTe YHEPTUI0 CUTHAIOB M METPHKY.
Omnpenenute HOPMbI CUTHATIOB U KO3(PPUIIUEHT KOppeIsLUn

3anada 6

Ornpenenure CIEKTp MEPUOINIECKOr0 CUrHaja B (hopme paBHOOSAPEHHON Tpaneluu C JTUTEIbHO-
CTSIMH BEPXHETO M HIDKHETO OCHOBaHMIA cOOTBeTCTBEHHO 2 1 10 Mcek mpu nepuoae 50 Mcek. AMILTUTYAA
5B. Onpenenure CpeHIO MOIIHOCTh HEMPEPHIBHOTO CUTHAJIA M, KAK COBOKYITHON KOMITO3HMIIUH 3-X Tap-
MOHHK.

3agaua 7

Onpenenure CeKTp U HOPMY (UHUTHOTO CUTHaja B opMe paBHOOEIPEHHOH Tpareuuu ¢ Uid-
TEJIbHOCTSIMU BEPXHETO U HUIKHETO OCHOBAaHUM COOTBETCTBEHHO 4 U 12 mcek . Ammunryna 2 B. Onpene-
JIUTE YHEPTUIO0 HETIPEPHIBHOTO CUTHAJIA.

3agaua 8

Onpenenure MIUPUHY CIIEKTPa U SHEPTUIO0 PUHUTHOTO CUTHaJa B opMe paBHOOEIPEHHON Tparie-
o ¢ JJINTCIIbHOCTAMHA BCpXHGFO 1 HUKHECTO OCHOBaHI/If/'I COOTBCTCTBCHHO 4 ul2 MCEK, I[I/ICerTI/ISI/Ipo-
BaHHOTO C II1aroM 2 MKcek . Amrumtyaa 2 B. JlocTarouHa v HazHavyeHHas AUCKpeTHOCTh? KakoBa rpa-
HUYHAS 4acTOTa CIIEKTpa CUTHaja
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3agaua 9

Onpenenure k03(Q(HUIMEHT KOPPEISLMUA U B3aUMHYIO SHEPTUI0 OJMHAKOBBIX CUTHAJIOB B (hopme
pPaBHOOEIPEHHBIX TPANCUi JUTUTEIBHOCTHIO MO0 HIKHUM OCHOBaHMSAM 12 MKCEK, BEpXHUX OCHOBaHUi 4
MKCEK, IIpY aMIUTUTYaX 5 B CIABUHYTHIX HA 6 MKCEK OTHOCUTEIBHO APYT Apyra U 00bEIUHEHHBIX CyMMa -
TOPOM B OOIIHI1 TOTOK.

3agaua 10
Omnpenenure napamMeTpsl CIEKTpa U HOPMY HENPEPHIBHOIO PABHOOEAPEHHOIO TPEYTOIbHOTO OJH-
HOYHOTO UMIIYJIbCA JUIMTEIBHOCTHIO 10 MKCEK M aMIIIUTYI0U 3B.

Sagaua 11

Onpenenure hopMy U mapaMmeTpbl (GYHKIIUH aBTOKOPPEISAIUN MPSIMOYTOJIBHOTO UMITYJIbCA JTH-
TeIbHOCTHI0 20 MKCEK mpu amIuinTyzae SB. Onpeaenure U CpaBHUTE HOPMbI U SHEPTUU UCXOIHOTO U MO -
JTYYEHHOTO (DYHKIIUEH aBTOKOPPEIISIIMHI CUTHAJIOB

3amaya 12

Omnpenenure GpopMy U mapameTpsl GYHKIIMH aBTOKOPPENSIUH (PUHUTHOTO paBHOOEIPEHHOTO Tpe-
YIOJBHOTO UMNYJIbCA UIUTEIBHOCTHIO 20 MKCEK Ipu aMIuiutyae SB. OnpenenuTe u CpaBHUTE HOPMBI U
HHEPTUU UCXOIHOTO U MOJYYEHHOT0 (DYHKIIHUEH aBTOKOPPEISAILMUA CUTHAIIOB.

3anauva 13

N3BecTHO, 4TO CHEKTP HEKOTOPOro (PMHUTHOTO CUTHAJIa aMIUTUTYI0M 5 B IPEACTaBIIEH BbIpaKEeHH -
eM S(m) = 5/(2+jm). OnpenenuTe CeKTp CUrHala-pe3ysabTaTa TudGepeHIIMPOBAHUS UCXOAHOTO CUTHAIA.
[TpoBenuTe 4aCTOTHBIE 3aBUCUMOCTH COCTAaBIAIOIMX U UX Moayis. Omnpenennute BpeMEHHYIO (QYHKIMH
MOJYYEHHOTO CHTHAJIA.

3agaua 14

N3BecTHO, 4TO CHEKTP HEKOTOPOTO (PMHUTHOTO CHUTHAJIA aMIUIUTYION 5 03 MOCTOSITHHOM COCTaB-
JSIFOIEH MpencTaBieH BblpakeHHeM S(m) = 5/(2+jw)2. Curnan noABEprHYT «YHCTOMY» HHTEIPUpPOBa-
Huto. Onpenennure COCTaBNIAIONINE CIIEKTpa MOJTYYEHHOTO CUTHaja. BpEeMEHHYIO (DYHKIMH MMOJTY4€HHOTO
CHUTHAJIa ¥ €T0 BPEMEHHYIO (DYHKIHUIO K PACUETy.

3agaua 15

N3BecTHO, 4TO CIEKTP HEKOTOPOro (PMHUTHOTO CUIHAJIA aMIIUTYJON 5B MPEICTaBIIEH BbIpaKEHH-
€M BellecTBeHHOW QyHKIuu S(®) = 5*2/(22+®2). Onpenenure GopMy CeKTpa CUTHANA, IIUTEIBHOCTD
BpeMEHHON (pyHKIMU Oe3 m3MeHeHus (popMbl KOTOPOro ymeHnlleHa B 2 pa3a. Kak u3MeHuTCs sHeprus
curHana?

3agaua 16

NmeeTcsa HenmpepbIBHBIN CUTHAT IPEACTABICHHbBINA BBIPA)KEHHEM

s(t) =Y, Ak*cos(2*n*fk*t+ok),

s =1...4, B kotopoMm 3HadeHus Ak, fk, ok nmpencrasnensr nmocnenoBarenb-HocTsiMu Ak= 4, 3, 2,
1; tk=2,3,4, 5; ok= /6, n/3, n/6, n/3. K xakomy Tumy mo coctaBy u popme oTHOcuTCsi curHan? Ilpex-
CTaBbTE CIEKTp curHama. OnpeaenuTe HOpMy U CPETHIOI MOIITHOCTh CHTHAJIA.

3amaya 17

Hmeercs HENpepBIBHBIN CUTHAII IIPEACTABICHHBIN BBIPAXKEHUEM

s(t) =Y Ak*cos(2*m*fk*t),

st =1...4, B koropom 3HaueHus Ak, tk mpencrasnensr nocnenoarenb-noctsamu Ak= 4, 3, 2, 1;
fk=2,V3.4, 5 x['w. K KaKoMy THIy TIO cocTaBy M (hopMme oTHOcUTcs curHan? IIpencraBpre CIEKTp CUTHA-
na. Onpeaenure HOPMY U CPEAHIOI0 MOIIHOCTh CUTHAJIA, IPOKOMMEHTUPYUTE OrpaHUYECHUS 10 Te3y/bTa-

Ty.

3amaya 18
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Omnpenenure QyHKIUIO B3aMMHOM KOPPENALUHU IBYX MPSIMOYTOJIbHBIX CHUTHAJIOB C aMIUITMTYIOH A
JIUTENBHOCTAMU TH COOTBETCTBEHHO PaBHBIMM:

A =1, 2 B; THU= 4, 6 mxcek. Onpenenure 3HaueHUE apaMeTpoB (GOpMBI pe3ynbTaTa Ipeodpa3oBa-
HUS, HOPMBI, KO3(DPHUITUEHT KOPPEIISIIIH.

3amaua 1

N3BeCTHO, UTO CUTHAN MPEACTaBIEH 4-Msl FApMOHMUYECKUMH COCTABIISIONIMMU CO 3HAYEHUSAMHU aM-
TUTUTY/ ¥ 9aCTOT COOTBETCTBEHHO paBHbIMU: A=4,2,1,0.5; =1, 3,5, 7 MI'm.

K xakomy Tumy cuMMmeTpuu oTHOCUTCS curHan? Ilepuoanuen nu curnan? Kak cooTHocsATCs 1O
sHepruu coctapisitone? OnpenenuTe ypoBHH SHEPreTHUECKON 3HAYMMOCTH COCTaBIISIOMINX TaPMOHHUK.
KakuMmu cocTaBIsIONIMMUA MOXHO MPEHEOPEUb M0 YPOBHIO SHEPreTHYECKOM 3HaUnMocTh < 5%

3agaua 20

N3BeCTHO, YTO CNEKTP MPSIMOYTOJBHOTO UMIYJIbCa aMIUTUTYA0M A=5B U JiuTenbHOCThI0 TH = 2
MKCEK MPEICTABIISAECTCS BRIPAXKEHUEM

S(w)= A*TU*(sin (0*TH/2))/ (0*TU/2).

['padhruecku mMOCTpOiTE 3aBUCUMOCTh S((®) MO XapaKTEPHBIM TOYKAM U IO MEPBOMY «JIETIECTKY»
Haiiaute 3HayeHue . OnpeaenuTe MUPUHY U aMIUIUTYIb! 1, 2, 3 TpaBOCTOPOHHUX JIEIECTKOB CHEKTPA.
Bocnpounssenure ucxonHslil curtain. OnpeneianuTe ero SHEPTUI0 U SHEPTUIO 3-€ro JIENECTKA CIEKTpa s
CpaBHEHHS.

ITpumepHsbIe Bonpockl 3k3ameHa 1o kypcy MMTCuC

1. Curnan. PazmepHocTtb curnanos.. Kpurepun u xnaccudukamnys CUTHAIOB

2 OcoOble cBOICTBa M MapaMeTphl IETCPMHUHHUPOBAHHBIX NMEPHOJANYECKUX U HETEePHOANYECKHX
CUTHAJIOB..

3 Unadopmanus. KonundectBeHHbIE Mepa HHPpOpMaNUK U HeotpeaeaéHHocTH. OCHOBHBIE CBOMCTBA
mep. MHpopmalinonHast eMKOCTh CUTHAJIOB.

5 MHuoxecTBa curnaioB. [Ipoctpanctsa curnanoB. Koopaunaraeiit 6azuc npoctpancrsa. Hopma
curHanoB. MeTpuka curHanoB. CkansipHOe IPOu3BeACHNE U KO3 (UIIMEHT KOPPEIIALUS CUTHATIOB

6. DHEpreTUYeCcKre MOKa3aTesid CUTHAJIOB. DHEPTeTUUYECKUE CBOMCTBA CUTHAIBHBIX KOMIO3UIIMIA.
OHEepreTu4ecKue CreKTpsl.

7. TecToBble cUrHAMBI. Peakiys TEXHUYECKUX CPECTB HAa TeCTOBbIe cUrHaibl. CBepTKa (KOHBOIIIO-
1I1s1) CUTHATBHBIX (yHKIMNA. HTerpan cBepTku. CBOMCTBA CBEPTKH.

8. Ceéptka (yHKIMIA (OTEepaTOpoB) TEXHUYECKUX CPEICTB C (YHKIIMEH BKIIOYCHHS (MHTETpas
Jroamernst). ATropuT™M U METOJMKA BBITTOJIHEHUS CBEPTKH.

9. bazucueie pynkuuu. O600mEHHBIN psn. Pag @ypoe. KoaddunmentoB psna paznoxerus.. I¢-
dext ['n66ca. Tpuronomerpuueckas hopma psga Oypre. UacTOTHBIN CHIEKT.

10. HempepsiBHBIE HHTETpaibHbie TpeoOpasoBanusi. MHTerpan ®dypwe. Tpuro-HomeTpuueckas
¢dopma unterpana @ypoe. @opma crieKTpa KOHEUHOTO CUTHAJIA

11. ITpeobOpazoBanue Jlammaca. YacToTHble M onepaTopHbie (DOPMBI MPEICTABICHUS CUTHAIBHBIX
¢dbynknui. [TpeoOpazoBanus u npumeHeHus Gpopm.

12. CBoiicTBa HEMPEPHIBHBIX MTPeoOpa30BaHUi. (CYITHOCTHU JUHEHHOCTH, CAMMETPUH, H3MEHEHUS
aprymeHTa (yHKINH, 3arna3apiBanust), [[pumepsl mpuMeHe-Husl CBOMCTB.
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13.CnexTpsl IpOU3BOJHOM, HHTETpaia, Ipou3BeneHUs QYHKIMN M IpUMEphl IPUMEHEHHs K Bpe-
MEHHBIM U 4aCTOTHBIM (JOpMaM MpEACTaBICHUS. .

14. CnekTpbl CBEpTKH, TPOU3BOTHON CBEPTKU (YHKITMH, MOITHOCTH U MPHUMEPHI MPUMEHECHUS K
CIIEKTpaM.

15. CrnekTpsl CHTHAJIOB TUIOBBIX (HOpM (€AMHUYHOTO HUMIYJIbCA, TPEOHEBON (PYHKIMH, TPSIMO-
YTOJBHOI'0, TPEYTOJILHOTO, ,9KCIIOHEHIIUAJILHOTO UMITYJIbCOB, UMITYJILCOB C (hopMmoii pyHkimi Jlamiaca n
["aycca, TapMOHHUYECKOT0 KOJIEOaHusl, paIuONMITYJIbCA.

17 uckpernsanusi cUrHanoB u (yHkuui. CUTHAIBI M CHCTEMBI TUCKpeTHOro BpemeHu. Omepa-
UK JucKkpeTusanuu. BocnpousBeneHne curHana. PaBHomepHas nuckperusanus. CrekTp AUCKPETHOTO
CUTHaJA.

18 JIuckpeTHble CIEKTPhI MEPUOAMUECKOTO U KOHEUHOT'O CUTHANIOB. /[MCKpeTU3anuu no KpuTepuro
HaWbIIEro OTKJIOHCHHUS, aJallTUBHON JUCKPETU3AINH, TEIIMMAIIMA U UHTEPIOJISAINH TaHHBIX.

19 Pecypcel 1 mpuMeHEeHHE MPUIIOKEHUN TUCKPETHBIX mpeoOpazoBanuii ypee (D) makero
MOACIIMPOBAHHA.

20

21. JluckperHble peoOpa30BaHMs CUTHAJIOB. Z-TIPeo0pa3oBaHUE CUTHAIOB M QyHKIMA. Onpene-
neHue npeodpazoBanus. [Ipumeps! z-ipeoOpa3zoBaHus, IPUMEHEHNE

14.1.3. Tembl 0NIPOCOB HA 3aHATHAX

TeMmsbl onrpocoB Ha npaktudeckux 3aHaTussx MMTCuC

3anstue 1. P1 /24

[Tonsitus u onpenenenus. OnpenesuTh NEpUO MOJIUTapMOHUYECKOro curHana. Onpenenurs mna-
pamMeTpbl FapMOHUYECKOT0 CUTHAJIa IO OTCUETaM.

DopMHUpPOBaHHUE PaAHOUMITYJIbCA 110 3aJaHHBIM IIapaMETPaM.

Omnpenenenre KOIU4eCTBa HH(OOPMALIMU. SHTPOIIUU 00BEKTA 110 YUCITY COCTOSHUMN, C YUETOM U 6e3
y4€Ta BEPOATHOCTH.

Pacuér unpopManimoHHO EMKOCTH M CKOPOCTH NE€peIadu CUTHANIA.

3anstue 2. P2/24

Mertponoruueckue omnpeneieHud. OmNpeneanuTb HOPMY 3aaHHOTO (YHKIMEH TapMOHHYECKOro
curaana. OnpeaenuTs HOpMy (PHHUTHOTO CUTHAJIA 33JJaHHOTO C TIOCTOSTHHBIM IIIArOM OTCYETOB MACCHBOM.
Onpenennre HOPMY KOMILIEKCHOM (DYHKITHH.

OnpeneuTh METPHUKY ABYX BEKTOPOB 33JIaHHBIX B 00IIIEM KOOPJIMHATHOM IPOCTPAHCTBE.

Onpenenure CKaasipHOE MPOU3BENCHHUE JBYX 3aJaHHBIX B MPOCTPAHCTBE BPEMEHU AMCKPETHBIX

GyHKIMH.

3anartug 2,3,4. P3/64

JluHamMuyeckue npezcTaBieHuss curHanoB.OnpeaennTh cBEPTKY HENpephIBHBIX QyHKIMHA.. Onpe-
JENUTh CBEPTKY 3aJaHHBIX YMCJIOBBIX MACCUBOB BBIMONHUTE pacu€T (pyHKUIHUU CBEPTKU JBYX 3aJaHHBIX
(GUHUTHBIX mporieccoB. OnpeennTe BHIXOIHYIO0 PEeakulo YCTPOUCTBA ¢ 3a/laHHOM MEePEXOIHON XapaKTe-
PUCTHKON Ha BXOJAHOM CHUTHai, 3ajaHHbI (yHkuueil. [lomyunth pemieHue 3Toi 3a7a4u MO YUCIOBBIM
MaccUBaM IEPEXOAHOM XapakTepUCTUKU M BXOAHOro curHaia. ChopmynupyiTe 3akiodeHue Mo pe-
3yJbTATY.

3anaTug 5,6. P4/4q

[IpencraBienue nepuoanyeckoro curuana psigom dypee. MHTErpanbHble pa3no-KeHUS (GUHUT-
HbIX curHajgoB. CriekTpsl curHaiaoB./CBOMCTBa HEMPEPHIBHBIX MpeoOpa3o-Banuii. OnpenenuTs napameT-
pBI ¥ 4eThIpe Kod(puIreHTa anmpokcuMupymoiero psaaa Oypbe A 3aJaHHOTO Ha TIEpUoJie THHAMUYE-
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ckoro curHana. OnpeaenuTs NapaMeTpbl KOMIUIEKCHOTO CIEKTpa 3aJaHHOro curHaina. OnpenenuTh Crek-
TPbI CUTHAJIbHBIX (PYHKIHUN y4ETOM CBOICTB TpaHCchopMauu ux npeodpazoBannemM dypbe

3anartug 7,8. P5/4q

MorHOCTb, SHeprUs. CIeKTPhI MOITHOCTU U dHEpTUuU. ONpeeuTh MOIIHOCTh M YJHEPTHIO 3aaH -
HOT'O TAPMOHHWYECKOr0 CHTHAIa HA OTPaHWYCHHOM MHTEpBaJie BpeMeHH. OnpeeIuTh MOIITHOCTh U SHEP-
TUIO 33JJaHHBIX HETMPEPHIBHBIX U JUCKPETHBIX CUTHAIOB. OMpeenuTh B3aMMHYIO MOIIHOCTh M DHEPTHIO
KOMITO3UIIUU CUTHAIOB. ONPEICIUTh CIISKTP MOIIHOCTH.

3anstue 9. P6/2u

Koppensimonnapie GyHKIIUNA CUTHATIOBIO

OnpenenuTh ¥ aHAJTH3UPOBATH ABTOKOPPEISIIHOHHYIO U QYHKITUIO B3aUMHON KOPPEIsi-IIHHA IepHO-
TUYECKUX, GPUHUTHBIX, 3AIIYMIIEHHBIX, HETIPEPHIBHBIX U JUCKPETHBIX CUTHATOB. OMpeneNnuTh CIEKTP Kop-
PESIIMOHHON (DYHKITHH.

3ansarue 10,11. P7/4u

JuckpeTu3anys cUrHaioB, BeIOOp 4acTOTHI AMCKPETHU3ALUU Ul 33JaHHOW (PYHKIMI CHTHAJIOB.
WNHuTepnonsanus AUCKPETHBIX MacCHBOB. [Ipumenenne MmeTonoB uHTepnoisaiuu Gyaknuein KorensHuKoBa,
nosuHoMaM Jlarpanx.. Jlenumanusi, ycpeqHeHe, aAanTalioOHHas JUCKPETU3aLMsL.

3ausarue 12,13. P8/4u

Huckpernbie peoOpazoBanusi Dypoe, Jlammaca. CocTaBUTh U OMPEICIUTh apaMEeTPhl JTUCKPET-
HOU MOJIETIH 3aJaHHOI HeNpepbIBHOW (DYHKIIMU CUTHATIA.

AnmpokcuManusi MaccuBa OTCYETOB (PYHKIUH Z-OJTUHOMOM. COCTaBUTh U OMPENEIUTh apaMeT-
PBI JUCKPETHOM MOAEIH NPEACTABICHUS 3aJaHHOI'O MaCCHBA SKCIEPUMEHTAIbHBIX OTCUYETOB.

3ansrtue 14. P9/24

CTpyKTypHBIC MOIYJIM M CXEMBI NMPEOOpa3oBaHUs CHTHAIOB. [lepenaTodHbie (YHKIIMH CHCTEM.
CuHTe3 Z-CTPYKTYp MO nepenaTtodHbiM GyHKImsM. COCTaBUTh CTPYKTYPHYIO CXeMYy TEXHHYECKOW CHCTE-
MBI 33JIaHHOTO (DYHKITHOHAJIA.

3anstue 15. P10/24
[IpencraBnenue cinydailHpix coObITHi. CitydaiiHble BETUUMHBI U pacnpenaeneHus. [IpencraBienus
ClIy4alHbIX IpoueccoB. COBMEIEHUE CITyYallHbIX U I€TEPMUHAPOBAH-HBIX IIPOLIECCOB.

Sausgarue 16. P11/2y
dopmupoBaHNe OKHA CUTHAIBLHOTO Tpoliecca. Beibop mapamerpoB okHa. Koppek-11us mapameTpoB
mpoiiecca B 3aja4ax 00pabOTKU CUTHAJIOB

14.1.4. Tembl UHANBUAYAJIBHBIX 32aHUI
NupuBunyansHoe 3aaanue 1
Tema: .Psin @ypbe (curHai nepuoandecKuii)
Paznoxkenue curxana rmo rapMOHUYECKUM COCTABISIONIUM (TIPSMOE MPeoOpa3oBaHUE)

Llenp 3aganus
OcBouth npeoOpa3zoBaHHE U MPEACTABICHUE MEPUOTUUYECKUX CUTHAIOB FapMOHHUYECKUMH (YHK-
uusamu psga Oypee

1.1 O6BeKT paboThI.

O6bexktaMu paboThl ABISAIOTCS BOCEMb MOJIEel curHanoB Gpopm pucyHka 1 (pucyHKu BOCbMU TO-
sutuu Ni 1 =1,2... 8 npuBeeHbl B METOIMYECKUX YKa3aHUSAX K KypcoBOH paboTe) ¢ TpeMs BapHaHTaMU
OTHOCHUTEJILHOM JUTUTEIbHOCTU UMITyJIbca Ha nepuogae T (mo3uuuu tj =1/2 j, j=1,2,3).

AMIIIUTYly UMITYJIbCOB IPUHATH paBHOM A=S5. Ilepuon nocienosarenb-HocTH npuHATh T=10mC.
Jns opm ummyiscoB ¢ t0 npunsath t0=tj/2. UnauBuayaabHbId BapHaHT 3a/laHusl KOIUPYEMBIMU ABYMS
mo3ursiMu Ni tJ.
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IIpumep 3anucu BapuaHTa:
N1 t3 - Bapuant Mmozaenu pucyHka 1 ¢ gaaasimu A=5, T=10mC, t3 =12/6=2 mC

1.2 3aganue

1.2.1 CocTaButs (3amporpaMMupoBaTh U 0To0pa3uth rpadpudyecku B MathCAD mozens 3a1anHOTO
BapHaHTa CUTHAJA.

1.2.2 . OTo6pa3uth Ha rpaduke CIEKTPbl CUTHAJIOB BapHaHTa

1.2.3 Bpraucnuth napameTpsl (aMIUIMTYLy U 4aCTOTY) TAPMOHUYECKUX COCTABJISIONIMX CUTHAjA C
MUHUMAJIBHBIM TIEPUOJIOM PABHBIM IIATy TUCKPETH3AIUN

1.2.4. CocraBuTh (3amporpaMMHupoBaTh) W oTOOpa3uth rpaduueckn B MathCAD maremarnye-
CKYyI0 MOJIesIb 0OpaTHOro npeodpazoBanust Oypbe MO pe3yabraTaM IpsSMOro NpeoOpa3oBaHMs 33aJaHHOTO
MOJIENIBHOTO curHana. [I[puMeHuTh TPUroHOMETpUYEeCKyI0 (opMy MpeICTaBICHHUS

1.2.5 . BpINOAHUTD pacu€T U CPAaBHUTENIBHYIO OLIEHKY IapaMETPOB (HOPMbI, METPUKH, CpPEeIHEN
MOIIHOCTH ) MOJIEIBHOTO ¥ BOCCTAHOBJIEHHOTO CUTHAJIOB.

1.2.6. Onpenenure JUIMTENBHOCTh, (PPOHTHI MOJEIBHOTO (POPMUPYEMOT0 MOJEIHHOTO U BOCCTa-
HOBJIGHHOT'O CUTHAJIOB, MAaKCUMAaJIbHOE Pa3INyue aMIUTUTYIHBIX 3HAYeHUH MOJEIBHOTO U BOCCTAHOBJICH -
HOT'O CUTHAJIOB.

1.2.7. Cnenatp 3aKIIIOYEHHE MO MOTYYEHHBIM PE3YJIbTaTaM.

1.3 HCTpYyMEHTBI UCIIOJIHEHUS 3aaHUs

Pecypcsl mporpammer MathCAD mo60i Bepcun ot 4.0. B momorb mpenocTaBisroTesl MpakTHe -
ckue npumepsl B aiine ‘MMTC&C PR1’. ‘MMTC&C PR2’.

1.4 TpeGoBaHMs K UCIIOJIHEHUIO OTYETA

OT4€T UCHONHSETCS B IEKTPOHHOM BHJIE C TUTYJIBHBIM JUCTOM. Ha TUTYyIBbHOM JMCTE NpUBECTH
HaMMEHOBaHUE BY3a, MpoduIupyromei kageapsl, TeMbl pad0ThI, BU JOKYMEHTa, HoMep Bapuanta, GO
UCTIOJIHUTEIS, 1aTy UCIIOJTHEHUS pabOTHI.

B ortuere mpencraButh 1enb pabOTHI, MPOTrpaMMbl HCIOIHEHUS 3aJaHusl, U, JJIs ONEpPaTHUBHOTO
KOHTPOJIS, POPMBI 3KpaHa MOHUTOPA C HACTPOHKAMH U TpapHUKaMH.

[Tpumeuanue: 3arpyxarb pe3y/lbTaTbl Ha KOMIIBIOTEP MPENOAaBaTes Ui KOHTPOJIS HCIIOIHEHUs/
['0OTOBHOCTB K AEMOHCTPALIMY HA MPAKTUYECKOM 3aHATUH.

NunuBuayansHOE 3a1aHue 2

Huckpernoe Dypre - npeoOpa3oBaHNE CUTHAIOB

[{enas paboThI

OCBOUTH TEXHUKY IPSMOTO U OOPATHOTO TUCKPETHBIX MPEOOpa3oBaHU ¢ OTOOPaKEHUEM MOJEIb-
HOTO CUTHAJIa 3aJJaHHON ()OPMBI U COCTABIIAIONINX TUCKPETHOTO CIIEKTpa

1.1 O6BeKT paboThI.

OObexkTaMu pabOTHI SBISAIOTCS MOJETN CUTHAIOB (POpM pUCYHKA | MHAMBUIYaIbHOTO 3a1aHus 1.

1.2 3ananue

1.2.1. CocraBuTh (3amporpaMMHupoBaTh) U oToOpa3uth rpaduueckn B MathCAD maremarnye-
CKYIO MOJIEJIb IUCKPETU3ALMU CUTHAJIA 110 33/IaHHBIM BapuaHTaM MHIMBUAYAJIbHOTO 3a1aHus |

1.2.2 OcBOUTH TEXHHUKY MPSAMOTO U OOpPATHOTO AMCKPETHOTO MpeoOpa3oBaHUs ¢ OTOOpaKEHUEM
COCTaBJISIIOIIUX JUCKPETHOTO CIIEKTPa MOJEIBHOIO CHIHajla 3aJlaHHON ()OPMBI M COCTABISIOMIMX JTUC-
KPETHOTO CIEKTPa;

1.2.3 BBINOJHUTH CPaBHUTEIBHYIO OLEHKY NMapaMeTPOB MOJIEIBHOTO U BOCCTAHOBJICHHOTO CUTHA-
JIOB MEPUOJUUECKOr0 CUTHAJIOB.

1.3. PexoMeHgaMy K BBITIOJIHEHHUIO PaOOThI

1.3.1. IIpumenuts BctpoeHHBIX Tporpammbl «CFFT(V)» npsmoro u «ICFFT(V)» obpatHoro Obi-
CTPBIX IUCKPETHBIX MpeodpazoBanuil @ypee (II1dD) nakera MathCAD.

1.3.2. [TpuMeHUTH TOCTOSTHHBIN 1Al AUCKPETU3ALINH.

1.3.3. JIMcKpeTu3auuo BBINOJIHUTH PACIOIOKEHUEM HE MEHEe IBYX OTCYETOB Ha JIMHEHMHOM
y4acTKe (He CuuTasl ydacTKa pa3phiBa).

1.3.4. BoImonHUTh pacuéT U 0TOOpaKeHNE BPEMEHHBIX JUarpaMM CUTHAJA [0 BAPHAHTY

1.3.5. Cnenatp 3aKiIt04E€HHE MO MOTYYEHHBIM PE3YJIbTaTaM.
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1.4. TpeboBaHUS K UCIIOIHEHUIO OTYETA

OT4€T UCHONHSETCS B JIIEKTPOHHOM BHJIE C TUTYJIBHBIM JUCTOM. Ha TUTYynbHOM NHCTE MpUBECTH
HaNMEHOBAHUE BYy3a, Mpoduiupyromeil kadeapsl, TeMbl padoThl, BUI JokyMeHTa (OT4éT 1o padore (HO-
Mep), Homep Bapuanta, ®UO ucnonHUTENS, 1aTy UCTIOJHEHUS paOOTHI.

B oryere mpencTaBuTh 1€sb pabOTHI, MPOrpaMMBbl HCIIONHEHHS 3aJaHus, W, JJs ONEepaTUBHOTO
KOHTPOJIsI, POPMBI 3KpaHa MOHUTOPA C HACTPOMKAaMU U TpaduKamu.

14.1.5. Bonpochl /il NOATOTOBKH K NMPAKTHYECKHM 3aHATHIM, CEMUHAPaM
IlonsTuu u onpeneneHus
MeTtponorus cursanos
TecToBbIE CUTHANIBI JUHAMUYECKOI'O IPEACTaBICHUS
CBépTKa HenpepbIBHBIX QYHKIUI
CBépTKa IUCKPETHBIX MACCUBOB
IIpencraBieHnne nepruoanIECKUX CUTHaIO0B psinamMu Oypse
WuTerpanbHble Mpeodpa3oBaHus KOHEYHBIX CUTHAJIOB
CBoiicTBa MHTETPAJIBLHBIX IPE0Opa30BaHUIT
CrieKTpbl CUTHAJIOB TUMOBBIX AUHAMHUYECKUX (hopMm
MormtHocTb, 3Heprust. CieKTpbl MOIIHOCTH M 3HEPTUU
Koppensaunonsslie (pyHKINN CUTHATIOB
Juckpernsanus CUrHAJIOB.
WuTepronanuus JUCKPETHBIX MaCCUBOB
Huckpernblie npeoOpazoBanus Pypre, Jlamiaca
AnNnpokcuMalys CUTHaJbHbIX MaCCUBOB Z-IIOJIMHOMaMHU
CTpyKTypHBIE MOIYJIM U CXEMBI IIPpeoOpa30BaHUsI CUTHAJIOB
[IpencraBienne cay4aiHbIX COOBITHM,. BETMUNH, IPOLIECCOB.
dopmupoBaHUE OKHA IIPpoLEcca U BBIOOp IapaMeTpoB OKHA.

14.1.6. Tembl KypCOBBIX IPOEKTOB / KyPCOBBIX padoT

3anaHue:

1 UccnenoBars BpeMeHHYIO0 (pOpMY U IapaMeTphbl HOJUTapMOHUYECKOTO CUTHAa 3a/1aHHOTO TATH -
3JIEMEHTHBIM BapHaHTOM YaCTOTHOTO COCTaBa

2 ®opMHpOBaHHE M HCCIIEIOBAHUE MApaAMETPOB PAAHOUMITYJbCA C BBIACIEHUEM HE MEHee IATU
NIEPHUO/I0B TOJIUTAPMOHUYECKOTIO 3aIIOJTHEHHUS .

2 Uccnenosath napaMeTpsl (HOpMa, MaTeMaTHUYECKOEe OXKUAaHKEe, CTAHAAPTHOE OTKIOHEHHUE ITyMa
Ut TpEX ypoBHeH 3HadyeHus ¢ =cl, ¢ = c¢1*2/3, c=c1*1/3 (cl1=mod Unmax, Unmax — MakCHMaJbHBII
YpOBEHb aMIUIUTY/bI MOJIUTaPMOHIMYECKOTO CUTHAIIA).

3 HccnenoBarh CIEKTp CUTHAJA LIyMa BbIICICHHOTO (GyHKIHUEH u(t)

4 ViccnenoBaTh CIIEKTp HE 3allyMJIEHHOTO CUTHAJIA IO BApUAHTY ¢ orudaromieil aMmiuTyn u(t).

5 UccnenoBath napameTpsl (HOPMY, MOIITHOCTh, SHEPTHIO, CIIEKTPATIbHBINA COCTaB) 3alyMJIEHHOTO
CUTHaJa JJIsl TPEX YPOBHEW 3HaYCHHUS YPOBHS IIyMa.

6 BrpiOpath W NpUMEHHUTH MapaMeTpbl WACHTH(HKALMK HCXOAHOTO CUTHAja B 3alIyMIEHHON
KOMITO3ULIUH.

7 UccnenoBarb U3MEHEHUE CIIEKTpa 3allyMJIEHHOIO CHUTHaja OrPAaHMYECHHMEM IIymMa Ha CTOPOHE
npuéma pauoNMITyIIbCa.

8. IIpuMeHnTh mapamMeTpsl UACHTU(PHUKAIIMN UCXOAHOTO PAJHOMMITYIIbCA CUTHAIA Ha (poHe 3amryMm-
JIEHHON KOMITO3UIIUU CMEKHOTO 110 HOMEPY PaJHOUMITYIIbCA. .

HucTpymMeHTapuii K UCTIOTHEHHIO uccienoBanus: pecypcst MathCAD

14.2. TpeGoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /sl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
Jnst munr ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHHh KOTOPBIX yKa3aH B Tabmuie 14.
Tabmumua 14 — JlomoMHUTENBHBIE MaTepHallbl OLICHUBAHUS TSI JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pPOBbsI 1 HHBAJIMJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX ®opMBI KOHTPOJISL U OLICHKH
oOyyaronuxcs MaTepuaioB pe3yabTaTOB 00y4EHUS
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C HapymeHuIMHU
ciyxa

TecTbl, MCEMEHHBIE CAMOCTOSTENLHBIE
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PaOOTHI

[IpenMy1ieCTBEHHO MMChMEHHAs
IIPOBEpPKa

C napyueHusMu
3peHUs

CobecenoBanue 1o BOIpOcaM K 3a4eTy,
OIIPOC 10 TEPMHUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C HapymeHHsIMHU
OIIOPHO-
JIBUTATEILHOTO
anmapara

Perenne qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE pabOThI, BOIPOCHI K
3a4eTy

[Ipenmy1ieCTBEHHO THMCTAaHUIHMOHHBIMU
MeTOomaMH

C orpaHUyYEHUSIMH 110
o0IIeMe TUITUHCKUM
MOKa3aHUSIM

TecThl, MMCEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BOIIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OThI, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO IPOBEPKA
METO/IaMH UCXOJIS U3 COCTOSIHUS
oOy4Jaromierocst Ha MOMEHT ITPOBEPKU

14.3. Meroauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MAaTEePHAJIAM JJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B

Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSl M1 MHBAJIMJOB IPEIyCMaTpUBAETCS J10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHNH OLICHOUYHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B [e4aTHOU (hopMe C YBETUUYECHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METOJIOM UTEHHUSI ACCUCTEHTOM 3aJIaHUS BCIIYX;

- MIpeI0OCTaBJICHUE 3aJJaHUs C UCIIOF30BAaHUEM CYpPIOTIEPEBOIA.

Jlumiam ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBBSl U MHBAJIUAAM YBETUYMBACTCA BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 TaKMX 00y9aroImuXxcsi MpeycMaTpruBaeTCsl TOCTYII -
Hasi opMa MpeoCTaBICHUS OTBETOB Ha 3aJaHUs, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB HA KOMITBIOTEPE;

- HaOOp OTBETOB C UCTIOJIH30BAHHEM YCIIYT ACCUCTEHTA;

- IIPEJICTaBICHUE OTBETOB YCTHO.

[Tpouenypa oneHUBaHUS Pe3yJIbTATOB OOYUYEHHUS JIUI] C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU 3710PO-
BbSl 1 MHBAIHJIOB 10 AWCIMILIHHE MPEAyCMaTPpUBAET MpeAocTaBieHne nHdopmanuu B popMax, afanTu-
POBaHHBIX K OIrPpaHUYCHUAM HUX 3010POBbS U BOCIIPUATHA I/IH(bOpMaHI/II/IZ

JLst Jid1l ¢ HApYLIeHUSIMH 3PeHus:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUISHHBIM MIPUPTOM.

JIJ1st Jid1L ¢ HAPYIIEHUsIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1st Jid1L ¢ HAPYLIEHUSIMHU ONIOPHO-IBUTaTeJILHOIO anmapara:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

HpI/I HGO6XOI[I/IMOCTI/I JJI JIAL € OTPpaHUYCHHBIMUA BO3MOKHOCTAMU 30J0POBbA U UHBAJIMJ0B IIPOIC-
Jypa OLIEHWBaHUS PE3yIbTaTOB O0yUEHHsI MOXKET POBOIUTHCS B HECKOIBKO 3TAIOB.

CornacoeaHa Ha noptane N2 30996
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