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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

O03HAKOMUTH CTYJCHTOB C MAaTEeMAaTHYECKHUM almapaToM M METOJAaMH, HCIOJB3YeMbIMH B
JTUCIUTUIMHAX PaJIUOTEXHUYECKOTO Tpodwiis; crmocoOCTBOBaThH 0OoJjiee aKTHBHOMY M TIIYOOKOMY
U3YYCHHUIO CIICIUATBHBIX JUCIUIUIMH U TBOPUYECKOMY HCIIOJIb30BAHMIO MPUKIAJTHBIX MaTeMaTH4e-CKUX
METOJIOB TpPHU pEHICHUH KOHKPETHBIX 3a/Jay, KaK B aHaJUTHYECKOM, TaK W YHUCIEHHOM BU]IE;
0o0ecreunTh HENpPephIBHOCTh M IMPEEMCTBEHHOCTh MAaTeMAaTHYECKOW TIOATOTOBKH B  IPOIIECCE
po¢eCCHOHATEHOTO 00pa30BaHUs.

3agauy AMCHMILIMHBI:

1. CucTeMaTHU3UPOBATh U YIIIYOUTh IOJIYdCHHBIC paHee 3HAHMS MPU M3YUYEHUU KYPCOB
MaTeMaTH-Ki U MH)OPMATHUKH Ha MpUMepax PELIeHUs] MPOCThIX HHKEHEPHBIX 3ajad.

2. Pa3BuBaTh JIOTHYECKOE MBINLICHHE, 00ydaTh UX PEIICHUI0 MaTEMAaTHYECKH
(1)0pM3,JIPI3OBaHHI>IX 3ajga4q, HpI/IBI/IBaTB UM HABBIKH CaMOCTOSITCJIBHOfI pa6OTI>I.

3. [Toka3aTh B3aMMOCBS3b MH)KCHEPHBIX 33J1a4 U MAaTEMAaTHYECKOTO armrapara.

1.2. MecTto u poas gucuumiinnsl B ctpykrype OIIOII BO

JlucrurinHa OTHOCUTCS K 9acTH, POPMUPYEMOI ydaCTHUKaMH 00pa30BaTEIbHBIX
otHomeHuii broka 1 «/{ucuuminHbl (MOAYIN )».

JIMCIMIIIMHA OCHOBBIBACTCSI HA 3HAHUSAX M YMCHHUSAX, NPUOOPETCHHBIX B XOJIC HW3yUCHHUS
NPEIIICCTBYIOMNX  JAUCHUTUIHH/TIPOXOXKICHUST  MPAKTHUK W B3aWMOCBA3aHa C  [MapajuieIbHO
U3y9aeMbIMU TUCIIUTUTHHAMHU:

Hem npeouecmayouux OUCYUNIUH

OcBoeHHE TUCIHILTUHBI HEOOXOIUMO KaK MPEAMISCTBYIONISE IS TUCIHUILTAH ¥/WIIA TPAKTHK:

Kowmmbrorepnas 3anucek 1 00paboTka ayMOCUTHAIOB

[Tpuembl 1 MeTOIbI 00PaOOTKHU IKCIIEPUMEHTATBHBIX TAHHBIX
PagnoaBromaTka

Texnonornyeckas (MPOESKTHO-TEXHOJOTUYECKAs ) TPAKTUKA
[{udpoBsie ycTpOHCTBa 1 MHUKPOTIPOLIECCOPHI

JlaT4uKH CUTHAJIOB B ayJHMOBH3YaJIbHBIX CUCTEMaX

3anuch 1 00paboTKa ayAHOCUTHAJIOB
Hayuno-uccnenoarenbckas pabota

Henuneitnpie konebaHust U BOJIHBI

OCHOBBI KOMIIBIOTEPHOTO IIpoeKTUpOoBaHus POC
Pagnorexnuyeckme CuCTeMbI

Hudposast 06paboTKa CUTHATIOB

AxycTr4ecKkre OCHOBBI 03BYYHBAaHUS TIOMEIIEHHH U Ka4eCTBO 3ByKOTIEpEIaun
Apxurektypa HHOOPMAIIMOHHBIX CHCTEM

3anuch 1 00paboTKa BUIECOCUTHATIOB

Certu crenyromux MOKOJICHHN

TexHoI0rUM KOHTPOJIS ¥ XpaHEHUsI KHHOMaTepHrasa
DNEeKTpOoaKycTHKa

Brinonnenue u 3amuTa BBITYCKHOM KBaMU()UKAITMOHHON pabOThI
[ToaroroBka K caade U caya rocyJapCTBEHHOTO SK3aMeHa
[IpennuruioMmHas mpakTHKa



1.3. IlepedyeHb MJIAHMPYEMBIX pe3y/IbTATOB 00y4YeHHs IO AMCUHMILJIMHE, COOTHECEHHBIX €
IVIAaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO

IIpodeccuonanbHbie KOMIIETCHIUH
Buo oeamenvnocmu: nayuno-ucciedosamenbckuil.
I1K-2 — Cnoco0eH peann30BbIBaTh MPOTPaMMbl SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUH,
BKJIIOYasl BBIOOP TEXHUUECKUX CPENICTB U 00pabOTKY pe3ynbTaToB.
[1K-2.1 — IlpuMeHsieT METOAMKHN MPOBEAEHUS UCCIECAOBAHUN MapaMEeTPOB U
XapaKTEepUCTUK Y3JI0B M OJIOKOB PaJIMOTEXHUUYECKUX YCTPOICTB M CHUCTEM.
Buo oeamenvnocmu: mexnonozuueckui.
[1K-4 — Cnoco6eH pa3pabaThiBaTh CTPYKTYpHBIE, IPUHIMIIAATIbHbBIE U (YHKIIMOHAIBHBIE
CXeMBbI PaJMOTEXHUUECKUX CUCTEM U YCTPOICTB C MPUMEHEHHUEM MTaKETOB MPHUKIIAAHBIX
IIPOTPaMM.
[1K-4.1 — CnocobeH pa3pabaTbiBaTh CTPYKTYpHBIC, MPUHIUIHAIbHBIE U
(GYHKIMOHAJIBHBIE CXEMBl PAJMOTEXHUYECKUX CHUCTEM.

2. CTPYKTYPA, OBFbEM U COAEPKAHUE JUCIUIIJIMHbBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa U TPYA0€MKOCTb Y4eOHOW THCHMILINHBI
OO01mas Tpy10eMKOCTh JNUCHUILUIMHEI cocTaBisier 180 akagem. wac. / 5 3au.em.
B TOM YHCJIe: KOHTaKTHas paboTa: 28,7 yac.

caMoCTosTeNIbHas paboTa: 151,3 yac.

Bua(vl) npome:kyrounoi arrecranuu, |Cemectp (Kypc)
KYPCOBbI€ padoThl/IPOEKThHI

3auer 4

3a4eT C OLIEHKOH 5

Pacnpenenenue TpynoeMKOCTH MO NeproAaM 00ydeHUs:

Cemectp 3| 4 5 Hroro
Jlexuuu 0| O 0 0
JIeK1uM ycTaHOBOYHBIC 21 2 0 4
Jlexmu ¢ o 2 2 4
ncnonszoBagueM JJOT
[IpakTuyeckue 21 2 0 4
YCTAaHOBOYHBIC
[IpakTrueckue ¢ 0 2 2 4
ucnosibzoBanueM J1OT
JlaGopatopHbie 0| 4 4 8
Koncynpranmmn 0 2 2 4
CawmocrositenpHas pabora [32[17,5| 92 141,5
Camocrostenbhas padora | 0 | 4,2 | 5,6 |9,799999
BO BpEMs CECCHUU
HUroro 36/35,7|1107,6| 179,3

2.2. Conepxxanue yuyeOHOM AUCHMIIIMHBI
Paznen 1. BekropHuslii anaaus. Teopus nmoas.
Tema 1. 1. CkansipHoe noJie



Omnpenenenne ckamsgpHoro noisid. ®Pusnueckue npumepsl. IloBepxHOCTM M JIMHUM  YPOBHS.
ITpous-BoaHas no HamnpasieHHto. [panneHT.

Tema 1. 2. BekTopHoe noJie

Omnpenenenue BeKTOpHOTO mojs. Pusnyeckue mnpuMepbl. BekTOpHbIE JUHUM U BEKTOPHBIE TPYOKH.
[TorenunansHoe mnone. Ilotox BexkropHoro mnosia. Juseprenuus. ConeHoupanbHoe moiae. dopmyna
Octporpanckoro-I'aycca B BekropHou 3amucu. [lupkymsmus. Porop. ®@opmyna Ctokca B BEKTOPHOM
3aIHCH.

Pasznen 2. DieMeHTHI MaTeMaTH4YeCKOH (PpU3MKM.

Tema 2. 1. YpaBHeHuss mareMaTn4yeckoi Gpu3nKu

OcHOBHbIE YypaBHEHUs MaTeMaTudyeckoll ¢usuku. Permnenue ypaBHeHMs KojeOaHUM OeckoHeuHOU
cTpyHbl MeTosioM [lamambepa. Pemenue ypaBHeHus kosie0aHMII KOHEYHOM CTpyHbI MeToAoM Dypbe.
Pemienne ypaBHeHMs KoseOaHMH NpPSMOYroJbHOW M Kpyriaod MmemOpanel meronom Pypbe. 3angaua
Hupuxne nnsa  ypaBHenuss Jlammaca. KpaeBble 3agauum  JyIi  OJHOMEPHOTO  YpaBHEHUS
TEIUIO-IIPOBOJIHOCTH.

Pazgen 3. Caryuaiinble npoueccsl

Tema 3. 1. llenu MapkoBa

Omnpenenenune nenu MapkoBa. Matpuiia nepexoaHbIX BeposTHocTed. Kinaccudukaiums cocTosTHUH.
Tema 3. 2. HenpepsbiBHbBIE ci1y4aiiHble NPOLECCHI

[TonsTus o cmydaitHoM npouecce. CTanMoHapHbIE CllydaiiHble npouecchl. CreKkTpanbHasl MI0T-HOCTh
CTAllMOHAPHOTO CIIy4ailHOro mporecca. IproAuyeckiue CTallMOHAapHbIE CIy4aiHbIE MPOIIEC-CHI.

Pazgen 4. MatemaTnyeckue OCHOBBI TEOPMH CHTHAJIOB

Tema 4. 1. OcHOBHBIE NOHATHSA

Curnaibl, MOAYIUPOBAaHHbBIE CUTHAJIBI. DHEPIHUsl M MOIIHOCTh cUrHana. llepuoanueckue cuUrHaibl.
[IpeoOpazoBanne Dyppe 11 uwHTErpUpyeMbix  ¢yHkumid. [IpeoOpa3zoBanme Dyppe  mIs
HEMHTETPUPYEMBIX (YHKIIUH.

Tema 4. 2. Cucrembl 00pa00TKH aHAJIOTOBBIX CHTHAJIOB

NMmynbcHass xapakTepucTHKa M 4YacTOTHAsl XapaKTepUCTHKa JMHEWHON cucrteMbl. CHCTEMbI
00pa-00TKM CUTHAJIOB, OMHChIBaeMble AU(QepeHInanbHbIMU ypaBHEHUAMU. CHCTEMBbI, ONHChIBAEMBbIE
YpaBHEHUSIMH C TOCTOSIHHBIMU Kod(dunueHtamu. Cuctembl (UIBTpallMd aHAJOTOBBIX CHTHAJIOB.
Monynsauus 1 AEMOAYIALUSA CUTHAJIOB.

Tema 4. 3. CiiyyaiiHble CUTHAJIbI

Crnyuvaiiaple curHanbl. OcHOBHble mNOHATUS. CTalMOHapHbIE CciaydaliHble curHaibl. [IpoxoxneHue
CIIydallHBIX CUTHAJIOB 4Y€pe3 JIMHEHHBIE CUCTEMBI.

Tema 4. 4. Hudposas 00padoTka cUrHajioB

Jluckpernsanus ¥ BOCCTAHOBJIEHHWE AHAJIOTOBBIX CUTHANOB. Omepanuyu HajJ AMCKPETHBIMU CUTHAJIAMHU.
[Ipumeps! nuckpeTHbix curHaioB. [IpeoOpazoBanue @ypbe AMCKPETHBIX CUTHAJIOB.

JluckpeTHble cucteMbl 00paboTKu CUTHAIOB. OCHOBHBIE MOHSTHS.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI
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1 |BekTopHblii anaau3. Teopus nmoJs. 2 2 0 2 2 0 4
1.1 | CkanspHoe moJie 2 0 0 2 0 0 0*
1.2 | BektopHoe noJe 0 2 0 0 2 0 4
) JeMeHTbl MATeMaTH4YeCKOMH 2 0 ) 0 0 0 )
(puzukm.

2.1 | YpaBHeHUs MaTeMaTU4eCKOW (HU3UKU 2 0 2 0 0 0 2
3 | Cayuaiinble nmpoueccsol 0 0 2 2 0 0 2
3.1 | enu Mapkosa 0 0 0 2 0 0 0*

3.2 | HempepriBHBIE ClTydaiiHbIE TPOLIECCHI 0 0 2 0 0 0 2
4 MarteMaTu4ecKkue OCHOBBI TEOPUH 0 ) 4 0 ) 0 3
CHUTHAJIOB
4.1 | OcHOBHBIE OHSTHS 0 2 4 0 0 0 6
49 CuctemMbl 00pabOTKH aHATOTOBBIX 0 0 0 0 ) 0 )
CUTHAJIOB
4.3 | CyyaiiHbI€ CUTHAJIbI 0 0 0 0 0*
4.4 |udposast 06paboTKa CHTHATIOB 0 0 0 0 0*
BCEI'O 8 0 24
* — TeMa Ui U3YYCHHS] B pPaMKaX CaMOCTOSITEIILHON paboThI CTyAEeHTa
4. JABOPATOPHBIE 3AHATUSA
Ne TpynoeMkocThb
HaunmenoBanue mabopatopHbIX paboT
/11 (dac.)
1 Konebanusi cTpyHBI. 3
2 Henunelinpie ypaBHeHUS. 3
3 JluckpeTHble M HENPEPBIBHBIC CIy4ailHbIE BEIUYMHBI. 3
4 [IpeobpazoBanue dypre (mpsiMoe U oOpaTHOE). 3
5 Cuctembl 00pab0OTKH CUTHANIOB. VIMITySIbCHAsI XapaKTEPHUCTHKA. 3
6 YacTroTHast XapaKTepUCTUKA CUCTEMBI; 3
7 BoccranoBneHne aHamoroBOro CUrHaja Mo ero JAUCKpeTHU3aluu. 3




8 Jluckperuzaliys aHaJIOTOBBIX CUTHAJIOB. 3
5. IPAKTUYECKHUE 3AHATUSA (CEMUHAPBI)
Ne . TpynoemkocTb
TemaTuka MPaKTUYECKUX 3aHIATHN (CEMUHAPOB)

I/ (dac.)
| CxansipHoe noJje 1,5
2 BekropHoe none 3
3 YpaBHeHHS] MaTeMaTH4EeCKON (DU3UKH 3
4 Ilerrm MapkoBa 1,5
5 HenpepsiBHbIE CydaiiHbIE ITPOLIECCHI 3
6 MaremaTHuecKue OCHOBBI TEOPUU CUTHANIOB. OCHOBHbBIE TOHSATHS 3
7 Cuctembl 00pabOTKM aHAJIOTOBLIX CUTHAJIOB 3
8 CiygaliHble CHUTHAITBI 3
9 [{udposast 06paboTKa CUTHATIOB 3

6. OHEHOYHBLIE CPEACTBA JJIsA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTAIIAU

OneHuBaHNe pe3ylabTaTOB OOYy4eHHs] IO JUCLUIUIMHE OCYLIECTBISIETCS B XOJAE TEKYILIEro
KOHTPOJISL U TPOMEKYTOYHOM aTTECTAIIUH C MCIIOJIb30BaHNEM OAJUIbHO-PEUTHHTOBON CHCTEMBI.

OrneHouHBIE CpeACTBAa B IMOJHOM 00beMe mpexacTaBieHbl B DoHIE OLIEHOUHBIX CPEIACTB IO
aucuunnHe «IIpukiiagHpie MaTeMaTUYECKUE METOBI B PAJJUOTEXHUKE).

IIpenycMotpensl cieayromue (GopMbl U HPOLETYPbl TEKYIIEro KOHTPOJSA U MPOMEKYTOUHOH
aTTecTaluu:

Bua(bl) Tekyuero KOHTpOJIst Cemectp (Kypc)
BBITNIOJTHEHHUE TECTA 4,5

OTpocC 4,5

MIPaKTUKYM (BBITIOJIHEHUE TaOopaTOpHBIX | 4,5

paboT)

NPaKTUKYM (BBINOJIHEHHE pakTU4ecKkux | 4,5

3a/1aHui)

IIPUCYTCTBUE HA 3aHATUH 4,5

Bua(vl) npome:kyrounoi arrecranum, |Cemectp (Kypc)
KypcoOBbIe padoThl/IPOeKThI

3a4er 4

3a4€eT C OLICHKOH 5

6.1. OueHo4HbIE CPeACTBA JJISI BXOJHOT0 KOHTPOJIS (MPH HAJIMYNH)
BX0/1HOM KOHTPOJIb OTCYTCTBYET.

6.2. OneHOYHbBIE CPEACTBA ISl TEKYLIEr0o KOHTPOJISl YCIIeBaeMOCTH
OneHoYHBIE CPEACTBA AJIS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH




BOHpOCLI AJIsL CaMOIIPOBEPKHU

Cemectp 3:

Tewma 1.1. CkansipHoe mnoJsie

1.Onpenenenue ckanspHoro noist. Guznyeckue mpUMepsl.
2. [loBepxHOCTH U JIMHUU YPOBHS.

3. IlpousBoHas MO HANpaBJICHUIO. [ palueHT.

Tema 1.2. BekropHoe mnose

1. Onpenenenue BeKTOpHOro mnouid. dusnueckue MpuMepHI.

2. BekTOpHbIE TUHUM U BEKTOpHBIE TpyOKH. IloTeHnManpHOE moJie.
3. IToTOK BEKTOPHOTO MOJIS.

4. Tuseprenuns. CoJIeHOMIAIBHOE TOJIE.

5. ®opmyna Octporpaackoro-l'aycca B BEKTOPHOW 3alUCH.

6. Hupkymsauusa. Porop. ®opmyna CTokca B BEKTOPHOH 3aIUCH.

Tema 2.1. DneMeHThl MaTEeMaTU4YECKON (DU3HKH.

. OCHOBHBIC YpaBHEHHUSI MAaTEMAaTUYECKON (PU3UKH.

. Knaccuduxanus nuHelHbIX ypaBHEHUI ¢ IByMsl HE3aBUCHMBIMU I1€PEMEHHBIMU.

. OngHoMepHOE BOJIHOBOE ypaBHeHME. [locTaHOBKa HauaJbHBIX U IPAHUYHBIX YCIOBUM.

. Pemienne ypaBHeHus konebGanuii OeckoHeuHOU cTpyHBI MeToaoM Jlamambepa.

. Pemenne ypaBHeHus KoJeOaHMII KOHEUHOU CTPYHBI MeTOsI0M Dyphe.

. Pemienne ypaBHeHus kosneGaHUil MpsSMOYToJIbHOM U Kpyriiod meMmOpaHbl MeTogoM Dypbe.
. 3agaua [lupuxmue ansa ypaBHenus Jlamiaca

. KpaeBble 3aaun u1s1 OJHOMEPHOTO YpPaBHEHHUS TEILIOMPOBOJHOCTH.

03N DN h W~

Tema 3.1 Ilenu Mapkosa
1.0npenenenne nenu Mapxkosa.

2. MaTpuiia nepexoaHbIX BEpOSITHOCTEM.
3. Knaccudukanus cocTosSHUM.

Tema 3.2. HenpepbIBHBIE CcydaiiHble MPOLIECCHI

1.ITonsiTHsSI O caydallHOM TIpoIIECCe.

2.CranioHapHbIE CIydyailHble MPOLIECCHI.

3.CnekrpanbHast INIOTHOCTh CTAlIMOHAPHOTO CIY4alHOIO IMpolecca.
2. Dproauyeckue CTalMOHApHBIE CIydailHbIE MPOLIECCHI.

Cemectp 4:

Tema 4.1. MaTemaTudueckue OCHOBBI TEOPUH CUTHAIOB. OCHOBHBIEC MOHATHUS
1.Curnansl, MOIYITHPOBaHHBIE CUTHAJIBI.

2.DHeprusi © MOUTHOCTh CHUTHAJIA.

. Ilepnonnueckue curnansl. Paaer @ypee.

. [Ipeobpazoanue Oypbe MHTETPUPYEMbIX (YHKIIHMA

. IlpeoOpazoBanue Pypbe I HEMHTETPUPYEMBIX (YHKIIHIA
. Curnaibl ¢ OrpaHHYEHHBIM CHEKTPOM

. IIpunuun HeomnpeneneHHocTH Ielzendepra.

. ¥Y3konosiocHsie curHanbl. [IpeoOpazoBanue [unnOepra.

. Koppensaunonnast Teopusi CUTHaJIOB.

O 00 1N DN W

Tema 4.2 Cucrembl 00paOOTKHM aHAJIOTOBBIX CUTHAJIOB
1. UmnynbcHasi XapakTEpUCTUKA JIMHEHHOW CHCTEMBbI
2. YacroTHasi XapaKTepUCTUKA JINHEHHONW CHUCTEMBI.



3. CucreMbl 00pabOTKM CUTHAJIOB, ONKChIBaeMble AU(PepeHIInanbHbIMU ypaBHEHUSIMU
4. CucreMsbl, ONUCHIBAEMBIE YPaBHEHUSIMH C MOCTOSTHHBIMU KO3(P(HUIIUEHTAMHU.

5. Cucrembl (UIBTPALUU aHAJIOTOBBIX CUTHAJIOB.

6. Monynsiust U 1eMOAYASIUSl CUTHAJIOB.

Tema 4.3 CryyaiiHble CUTHAJIBI

. Ciryqaiinble curHanbl. OCHOBHBIE MOHATUS.

. MapKoBCKMi CilydaliHbIM CHTHaJI. ['ayccoB ciydallHbIM CUTHAJL

. CraunoHapHble ciTydaliHble CUTHAJIBI.

. CrauoHapHbIN SProJM4ecKuil CIydaiiHbIil CUTHAI.

. CnexktpanbHasi IJIOTHOCTh MOIIHOCTH CTAllMOHAPHOTO CIIy4alHOTO CUTHAaJA.
. [IpoxoxaeHue ciydailHbIX CUTHAJIOB Y€pe3 JIMHEHHBIE CUCTEMBI.

. OuibTpanus Cy4alHbIX CUTHAJIOB.

~N NN W=

Tema 4.4 [{udpoas 06paboTka CUTHATIOB

. JlMcKkpeTn3anuss 1 BOCCTAHOBJIEHUE aHAJIOIOBBIX CUTHAJIOB.

. Teopema KorenbaukoBa

. Onepanuuu HajJ JUCKPETHBIMU CUTHAJIAMHU.

. [IprMepsl TUCKPETHBIX CUTHAJIOB.

. IIpeoOpaszoBanne @ypbe NTUCKPETHBIX CUTHATOB. [Ipumepsl.

6. CaoiicTBa npeobpazoBanus Oypbe ITUCKPETHBIX CHUTHAJIOB.
7.CBa3p Mexay npeoOpazoBaHusMu Dypbe aHAJIOrOBOTO CHTHalIa U JUCKPETHOTO
MOJIY4EHHOTO €0 JUCKpeTU3aluei.

8. JluckpetHbie cucTeMbl 00paboTku cUrHAIOB. OCHOBHBIE TIOHSATHUS
9. UmnynbcHas XapakTEepUCTHKA.

10. JletTepMUHUPOBAHHBIE U YCTOWYUBBIE JIMHEWHBIE CUCTEMBI

DN N W —

TecToBble MaTepuabl Ui KOHTPOJIS 3HAHUH
Cemectp 3

BepHo 11, 4TO 1moJI€e CKOPOCTEH SABISAETCS JIM CKAJSIPHBIM IIOJIEM I0JE€ CKOPOCTEH?
HEBEPHO
BEPHO

Jluauu ypoBHS cKaJsipHOTO MO u=f(X,y,Z) — 3TO ...
KpPUBBIC
TIOBEPXHOCTH

JIMHUM YPOBHA CKAJSIPHOTO IOJIA U= Xy — 3TO ...
napaboJTbl

JLITUIICHI

runepooIbl

FpaIII/IeHT CKaJISIpHOFO I10JI41 11=Xy — 9TO BCKTOpHOC I10JIC
F=(y.x)
F=(x,y)

ITone temmneparyp sBisercs ...
CKaJISIPHBIM I10JIEM
BEKTOPHBIM I10JIEM

CHTHAIa,



Tema 1.2 . BekropHoe mosne.

BepHo nu, yTo QyHKUUSA U=X+y+Z ABISETCA NMOTEHIMAIOM MOCTOSHHOTO BekTopHoro mous (1,1,1)?

BEPHO

JluBepreHiys BEeKTOPHOTO mojis (sin X, sin y, sin z) — 3T0
sin x+sin y+sin z

COs X+cos y+cos z

COS X-COS y-COS Z

Bepno nm, uyTo BekTOpHOE TOJIE (2X,-Y,-Z) — COJICHOUJAIBHO?
BEPHO

Bepno nu, yTo BektopHOe nouse (2X,-y,-Z) — NOTEeHLIUAIbHO?
BEPHO

Byner nu mone cuim TAXKECTH MOTCHIHMAIBHBIM?
BEPHO

Paznen 2.OnemeHTbl MaTeMaTHYECKON (DU3UKU.

Tema 2.1. YpaBHEHHS MaTeMaTHUECKOW (DU3HKH.
Pemennem ypaBHenus u_x+u_ y=0 sBusercs QyHKIMS
Xty

Xy

X-y

Oyrkrus f(x+at) onuckBaeT BOJIHY, OCTYIIYIO ...
BIIPABO
BJIEBO

Pentenust Tma cTOSYUX BOJH MOTYT MMETh BUJT
sin ant sin nx

sin ant + sin nx

sin ant -sin nx

BonHOBOE ypaBHEHHE OIUCHIBACT
KoJiebaTeIbHbIE TIPOIIECCH
CTaIlMOHAPHBIC COCTOSHHS
TEIUIOBBIE TIPOLIECCHI

VY CnoBHs AKECTKOTO 3aKPETUICHUs] KOHIIOB CTPYHBI UMEIOT BUJL
u(t,0)=0, u(t,1)=0

u_ x(t,0)=0, u_x(t,1)=0

u(0,0)=0, u(0,1)=0

Paznen 3. Cnyyalinble mpoOILIECCHI.

MapxkoBcKkasi Lenb — 3TO CIy4alHbIA IPOLECC C
HEMPEPHIBHBIM BpEMEHEM

JTUCKPETHBIM BPEMEHEM

BepHo 11, uTO mocnenoBaTENbHOCTh TUCKPETHBIX ciydaiiHbix BenmnuuH X 0,X 1,..

X n,...

oOpa3zyer
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MapKOBCKYIO 1I€Tlb, €CIIM 3HA4Y€HHE, IPUHATOE CIydalHOW BeMWYMHON X n-1 MOJIHOCTBIO ONpenensieT
3aKOH pacrpezenenus aist X n?
BEPHO

IMernns MapkoBa 3agaercs

MaTpHUIIEH TEPEXOHBIX BEPOSTHOCTEU

(GYHKIMSAMU pacripesieneHus ClydalHbIX BEJIWYMH X N
IUIOTHOCTSAMH PACHpeleeHUs CIy4alHbIX BEJIMYMH X N

BepHo 11, 4TO 17151 CTAIIMOHAPHOTO CIIYY4aHOTO TMPOIIECCa €r0 CPEAHEE M UCTIEPCHS TMOCTOSTHHBI?
BEPHO

Ecnu cpennee 1o BEpOSATHOCTU MOYKHO 3aMEHHUTH CPEJHUM II0 BPEMEHH, TO MPOLIECC HAa3bIBACTCA
CTallMOHAPHBIM

9ProJn4ecKuM

IIyaCCOHOBCKUM

BepHo nm, yto kpyroBas yactora curHaia 2cos(5x+10) pasna 10?
HEBEPHO

Curnan x(t)cos(3t+2)- ...
(hazo-MoTyTHpOBaHHBIN
aAMIUTUTYIHO-MOAYAUPOBAHHBIH
4aCTOTHO-MOYJIMPOBAaHHbIN

Uemy paBHBI 4acTOTHI curHana cos(t)*cos(3t) ?
1,3
2,4
3,5

YacToThl 3BYKOBBIX CHTHAJIOB JIGKAT B Ipeaeax
10 Tu-10 KIig

10 KI'u-10 MIg

Brime 10 Ml

Yemy paBeH nepuo] curaaia sin(3t+7)
pi

3pi

(2/3)pi

[To dpopmyne Ditnepa exp(-it) paBHa
sin(t) + i*cos(t)

1*sin(t)

sin(t)—i*cos(t)

B psag ®@ypbe packiagbiBaroTCs
NEepUOTUIECKUe (PYHKIUU
HelpepbIBHbIE (PYHKIIUH
aHAJIMTHYECKHE (DYHKITHH

Heuernble QpyHkunu packnaapiBaiorcsi B psn Oypbe

11



0 CHHYCaM,
0 KOCUHYCaMm,
0 CMHYCaM U KOCHUHYCaM

Hynesast rapmonuka psina @ypbe MMeeT BHI
a0

a 0/2

a 0/3

[Ipeo6pazoBanue Pypbe — 3TO
=HHTerpajbHOE NpeoOpazoBaHue
MaTpUYHOE MpeoOpa3oBaHuE
=nuHelHoe npeoOpa3oBaHue

[IpeobpazoBanue Dypbe nenbra-QyHKIUU paBHO
1
-1
i

Bepno mm, uto npeoOpazoBanne @ypre curnana x’(t) — aTo iwX(w)?
BEPHO

Bepno nu, yto npeobpazoBanue Oypre curnana x(t-t 0) — sro X(w)exp(-iwt_0)?
BEPHO

[IpeoOpazoBanne Dypbe cUrHANA Sign t paBHO
1/iw
2/iw
3/iw

I/IMHYHBCHaﬂ XApPAKTECPHUCTUKA CUCTCMBI — 9TO €€ pPCAKIUs Ha
STMHUYHBIN HUMITYJIBC
C,Z[I/IHI/I‘{HHﬁ CKa4oOK

YacToTHasi XapaKTEepUCTHKA CUCTEMBI — 3TO
npeoOpa3oBanue Oypbe UMIYIbCHOU XapaKTEPUCTHKU
npeoOpasoBanue Jlamnaca UMIYIbCHOH XapaKTEPUCTHKH
npeoOpaszoBanue [mbbepTa UMITYIBCHON XapaKTePUCTUKU

[lepenarounast GyHKIUS CUCTEMBI — 3TO

npeodpazoBanre Oypre UMITYITHCHON XapaKTEPUCTHUKU
npeoOpa3oBanue Jlamnaca UMIyIbCHON XapaKTEepUCTUKU
npeoOpazoBanue [unpbepTa UMITYIBCHON XapaKTEPUCTHKU

OUIBTP HIKHUX YaCTOT MPOITYCKACT
HUXKXHHUC 4aCTOThI
BEPXHHE YaCTOTHI
OOKOBBIE YaCTOTBI

Cucremsbl, 3amaBaemble AU depeHIHATBHBPIMA YPAaBHEHUSAMU C TIOCTOSIHHBIMH KO3 (UIIHEHTaMH
MMEIOT TIepelaTOYHyI0 (DYyHKIHIO B BUAE
HKCTMIOHEHIINATBHON (PYHKINU
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JIpOOHO-paliMOHAIBHON (yHKINU
TPUTOHOMETPUUYECKON (PYHKIIUU

VYcnoBue ¢pu3nyeckoil peanu3yeMOCTH CUCTEMBI C MMITYJIbCHOW Xapakrepuctukoil h(t) umeer Bujg
h(t)=0 mns t<0
h(t)=0 mns t>0
h(t)>0 mns t=0

I[J'ISI CTallUOHAPHOTO cnyqaﬁHoro CUTI'HaJIa €ro CpeaHee
HC 3aBUCUT OT BPECMCHU
3aBUCUT OT BPECMCHU

layccoB cmydaliHpIi CHUTHal — 3TO CHOydailHBIA CUTHAN, y KOTOPOTO BCE COBMECTHBIE (YHKLHHU
pacnpeeneHus: Mo AYMHEHbI

PaBHOMEPHOMY 3aKOHY

9KCHOHEHLIMAJIbHOMY 3aKOHY

HOpPMaJIbHOMY 3aKOHY

Tenerpaduplii cUrHam — 3TO CIOy4alHBI CUTHAJ, KOTOPBIA B KaXIOH TOYKE MOXKET NPUHUMATh
TOJIBKO

=IBa 3HAYCHHUSI

TPU 3HAYCHUS

KOHEYHOE YMCIIO 3HAYCHHI

CTranuoHapHBIN CIyJaliHBIA CHTHAJI Ha3bIBa€TCsA OEIBIM IIYMOM, €CIIM €r0 KOppelssuuOHHas (YyHKIUS
POIOPIIMOHAIBHA

nenbTa-QyHKIHHA

CUHULIE

TATa-QYHKITH

[Teproauueckas TuCKpeTU3alusi — 3TO AUCKpETH3alUsl BUIA
x_n=x(Tn)
x_n=x(T-n)
x_n=x(T/n)

Kpurepuit HalikBucra CBA3BIBAECT YAaCTOTY IUCKPETU3ALMU
C MaKCHMAaJIbHOM YacTOTOH B CUTHAJIE

C MUHUMAaJbHOM YaCcTOTOM B CHUTHAJE

CO CpeIHe 4YacTOTOH B CUTHaJe

[IpeobpazoBanue Oypbe NUCKPETHOTO CUTHaja — 3TO (PyHKLUS, KOTOpas OIpelesieHa B KOMIUIEKCHOM
IUIOCKOCTH Ha

€IMHUYHOM Kpyre

C€AMHUYHOU OKPYKHOCTH

BHE €IMHUYHOIO Kpyra

Ob6nacteio onpezaeneHus Z-nmpeoOpa3oBaHus JUCKPETHOTO CUTHAJIa MOKET ObITh

Kpyr
KOJIbLIO
BHEILITHOCTh Kpyra

CucteMbl 00pabOTKU JUCKPETHBIX CHTHAJIOB MOTYT 33JaBaThCA
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UHTErpajabHbIMU YPaBHEHUSAMU
muddepeHnaIbHbIMUA YPaBHEHUSIMU

Pa3HOCTHBIMHU YPaBHEHUSAMU

Peakiust cuctembl 00paOOTKM Ha BXOJAHOW JHUCKPETHBIN CHUTHAJI — 3TO CBEPTKA ATOrO CHTHANA C
UMITYJIbCHOM XapaKTEePUCTUKON

YaCTOTHOM XapaKTEPHUCTUKOU

(ha3oBo# XapaKTEPUCTHKOM

ITo BeIOGOpKE OOBeMa n=16, U3BIECUEHHON W3 HOPMAJLHOW IeHEpaJbHONH COBOKYMHOCTH C M3BECTHBIM
CpPEIHUM KBaJpaTUYECKUM OTKIOHeHHeM 4, npu ypoBHe 3Hauumoctu 0,05 mpoBepsieTcst HyneBas
runore3a HO: a=a0=2 o paBeHCTBe reHepajabHOM CpelHEel a TMIOTETUYECKOMY 3HaueHHuio a0=2

npu KoHKypupyromed rumortese H1: al>2. Haiith o0bem BbIOOpKH nl, mpu KOTOPOM MOIIHOCTb
kputepus pasHa 0,6.

58

4 cemectp

Paznen 4. MaremaTuueckre OCHOBBI TEOPHH CUTHAJIOB.

Tema 4.1. OCHOBHBIEC TOHSTHS.

BepHo nu, yto kpyroBas yactora curHana 2cos(5x+10) pasua 10?
HEBEPHO

Curnan x(t)cos(3t+2)- ...
(ha30-MO Ty TMPOBAHHBI
aMILIUTYAHO-MOYJIMPOBAaHHbIN
94aCTOTHO-MOAYIUPOBAHHBIH

Yemy paBHBI 4acTOTHI curHana cos(t)*cos(3t) ?
1,3
2,4
3,5

YacToThl 3BYKOBBIX CHUTHAJIOB JIEKAT B Mpeesiax
10 Ta-10 KIx

10 KI'i-10 MIg

Brime 10 MI1

Yemy paBeH nepuon curnana sin(3t+7)
pi

3pi

(2/3)pi

Yemy paBeH nepuo] curaaia sin(4t+3)
pi

4*pi

pi/2

Yemy paBeH nepuo curnana sin(10t+7)
pi

10*pi

0.2*pi

ITo dhopmyne Diinepa exp(-it) paBHa
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sin(t) + 1*cos(t)
1*sin(t)
sin(t)—i*cos(t)

B psan ®@ypbe packiaabiBaroTCs
nepuoanyecKkue (QyHKIUU
HeTpepbIBHbIE (DYHKIIUH
aHAIMTHYECKHE (DYHKITUH

Heuernrple QpyHKIMU packinaapiBaiorcsi B psin Oypbe
10 CUHYCaM

110 KOCHHYCaM

II0 CUHYCaM U KOCHHYCaM

YetHble QyHKIUHU packiaabiBatorcs B psin Oypbe
0 CHUHYCaM

10 KOCHHYCaM

[0 CUHYCaM U KOCHHYCaM

Hynesasa rapmonuka psna @ypse UMeeT BUA
a0

a 0/2

a 0/3

[IpeoOpazoBanue dypre — 3TO
WHTErpajibHOE MpeoOpa3zoBaHue
MaTpUYHOE TpeoOpa3oBaHue
JMHEWHoe npeoOpa3oBaHuE

[IpeobpazoBanue Dypbe nenbra-QyHKIUNA paBHO
1
-1
i

Bepno nm, uto npeobpazoBanue @ypre curnanga x’(t) — 3To iwX(w)?
BEPHO

Bepno mu, uto npeoOpazoBanne @ypre curnana x(t-t 0) — aro X(w)exp(-iwt_0)?
BEPHO

[TpeoOpaszoBanne dypbe cUrHANA Sign t paBHO
1/iw
2/iw
3/iw

Curnan x(t)=cos(2t)+sin(3t) umeer mepuo
2%*pi

3*pi

4*pi/3

MontHOCTh TAPMOHMYECKOTO cuTHajia 2cos(t+pi)paBHa
2
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[IpeobpazoBanue Oypre curnana exp(2it) paBHO
26(w-2)

o(w-2)

2*pi*6(w-2)

Ecnu npeobpazoBanue dypre curnana x(t) paBHo F(w), To mpeoOpazoBanne Dypbe MpPOU3BOIHOU
x'(t) paBHO

iF(w)

iwF(w)

wF(w)

Ecnu curnan uMeer KOHEUHYIO JIUTENBHOCTh, TO €0 CHEKTP
OTpaHuYeH

HEOTPaHUYCH

MO>KET OBITH JIFOOLIM

Tema 4.2. Cuctemsl 00pabOTKH aHAIOTOBBIX CHTHAJIOB.
WmmynbcHast XapaKTepUCTUKA CUCTEMBI — 3TO €€ peakmus Ha
CZII/IHI/IIIHblﬁ HUMITYJIbC

SIMHUYHBIA CKauyOK

YacroTHas XapaKTepUCTHKA CHCTEMBI — 3TO
npeodpazoBanne Oypre UMITYIbCHON XapaKTEPUCTUKU
npeoOpaszoBanue Jlamnmaca UMITYIbCHON XapaKTEPUCTHKU
npeoOpaszoBanue [mIbOepTa UMITYIBCHON XapaKTePUCTUKU

[lepenarounast GyHKIUS CUCTEMBI — 3TO

npeoOpazoBanre Oypre UMITYITHCHON XapaKTEPUCTHUKU
npeoOpa3zoBanue Jlannaca UMITYyIIbCHOM XapaKTEPUCTUKHU
npeoOpazoBanue [ unpbepTa UMITYIBCHON XapaKTEPUCTHUKU

OUIBTP HIKHUX YaCTOT MPOITYCKACT
HUKXHHUC 4aCTOThI
BEPXHHE YaCTOTHI
OOKOBBIE YaCTOTBI

Cucrembl, 3amaBaemble auddepeHIHaNIbHBIMA YPAaBHEHUSAMU C TIOCTOSIHHBIMH KO3 (UIIHEHTaMH
MMEIOT TepelaTOYHyI0 (DYHKIHIO B BUAE

IKCIIOHEHUIUAIBHON (DyHKITHH

JIPOOHO-PAITMOHAIBHON (PYHKIIUH

TPUTOHOMETPUYECKON (PYHKIUU

YcnoBue GU3MYECKON peann3yeMOCTH CHUCTEMBI C MMITYJIbCHOW XapakTepucTukoil h(t) mmeer By
h(t)=0 mns t<0
h(t)=0 msa t>0
h(t)>0 mns t=0

Ecimu h(t) - uMmmynabcHass XapaKTepUCTHKA CTAIlMOHAPHOW JIMHEWHOW CHCTEMBI, TO CUTHan Yy(t) Ha
BBIXOJIE CUCTEMBI OmpeenseTcssuepes3 curHan x(t) Ha Beixoje 1o Gopmyne
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y(O=h(t)*x(t)
y(O)=h(®)*x(t)
y(O=h(®+x(t)

Ecnmu H(w) - dacToTHas XxapakTepuCTHKa CTAl[MOHAPHON IWHEHHOW CHUCTEMBbI, TO TpeoOpa3oBaHUe
®ypre Y(W) curHaia Ha BBIXOJIE€ CHCTEMBI oOmpenensiercs uepe3 mpeoOpaszoBanne Dyppe X(W)
CHWTHaJla Ha BXoe 1o (Gopmyre

Y(w)=H(w)*X(w)

Y (w)=H(w)*X(w)

Y (w)=H(w)+X(w)

Cucrema omuceiBaercs auddepeHranbHpiM ypaBHeHHEM y'+y=x(t). E€ wacToTHas xapakTepucTuka
paBHa

(1+iw)

(1+iw)"-1

(1+iw)*-2

Tewma 4.3. CnyqaiiHple CUTHAJIBI.

JInsi CTallMOHAPHOTO CIY4ailiHOTO CUTHAlla €r0 Cpe/IHee
HE 3aBHCUT OT BPEMCHU
3aBUCUT OT BPCMCHU

layccoB cmydaifHbIi CHUIHal — 3TO CIydailHBI CHTHaJI, Y KOTOPOIO BCE COBMECTHBIE (DYHKIHMU
pacrpeneneHus MoaYNHEHBI

pPaBHOMEPHOMY 3aKOHY

9KCMOHEHIIUATIbHOMY 3aKOHY

HOPMAJIbHOMY 33aKOHY

TenerpadHplii CHTHA — 3TO CIyJ9alHBIM CUTHAJ, KOTOPBIA B KaXIOH TOYKE MOXET NPUHUMATh
TOJIBKO

JIBa 3HAYCHHUS

TPHU 3HAYECHUS

KOHEYHOE YHCJIO 3HAYCHUM

CranoHapHbI CITydaifHbIi CHUTHAJI HA3bIBACTCS OCNBIM IIYMOM, €CJIHM €T0 KOPPENSLIUOHHAS ()yHKITHS
HPOTIOPIIOHAIEHA

nenbTa-(OyHKITHH

CIUHHUIIE

TATa-QyHKIHH

Koadduuuent koppensun IByX CIydailHbIX BEJICUYUH - 3TO
MOMEHT II€PBOTO MOPs/IKa
MOMEHT BTOPOTO MOpPsIKA
MOMEHT TPETHETO MOPsIIKa

Jl11 He3aBUCHUMBIX CIIy4alHBIX BETUYUH KOA(GOULIMEHT KOppensiuu
paBeH HYIIIO

paBeH eIMHUIIBI

HE OIpEACIIEH

Tema 4.4. Lludposast 06paboTKa CHUTHAJIOB.

17



[lepuonnyeckass AUCKpeTU3aLUs — ITO AUCKPETU3ALMs BUIA
x_n=x(Tn)
x_n=x(T-n)
x_n=x(T/n)

Kpurepuit HalikBucra CBA3BIBAET YACTOTY IUCKPETU3ALMHU
C MaKCHMMAaJILHON YacCTOTOM B CUTHAJIE

C MUHUMAJbHOM YaCcTOTOM B CHUTHAJIC

CO CpEIHEW 4YacTOTOM B CUTHAJIE

[IpeobpazoBanue Oypbe TUCKPETHOTO CHTHaja — 3TO (PyHKLUS, KOTOpas OIpeleseHa B KOMIUIEKCHOM
IUIOCKOCTH Ha

€IMHUYHOM Kpyre

€AMHUYHONU OKPYKHOCTH

BHE €IMHUYHOTO Kpyra

Ob6nacteio onpeaeneHus Z-mpeoOpa3oBaHus JUCKPETHOTO CHTHAJIa MOKET ObITh
Kpyr

KOJIBLIO

BHEIITHOCTh Kpyra

Ecnu T- mar(nepuon) AUCKpeTU3aluy, TO 4YacTOTa JUCKPETU3ALUU V
v=1/T

v=2pi/T

v=pi/T

g Toro, 4ytoObl MO AMCKPETHOMY CHTHAJIy MOKHO OBUIO BOCCTAHOBUTH AaHAJIOTOBBIM CHUTHAJ
JIOCTATOYHO, YTOOBI

BBITIOJIHSIICA

Kputepuii [aycca

kputepuii HalikBucra

kpurepuil llleHHOHa

[Ipeo6pazoBanmne Oypbe €NEHUIHOTO UMMYIIbca O[n] paBHO
1

i

pi

[IpeoOpazoBanue Oypre CIBHHYTOTO €IWHUYHOTO MMIynbca O[n-k] paBHO
exp(-iwk)

exp(iwk)

exp(-ik)

Z-nipeoOpazoBaHue €AUHUYHOTO UMITYJIbCA PABHO

1

i

pi

Cucrembl 00pabOTKK TUCKPETHBIX CUTHAJIOB MOTYT 337aBaThCsI
WHTETPATbHBIMU YPaBHECHHUSMHU

nuddepeHnnanTbHBIMU ypaBHEHUSIMHA
Pa3HOCTHBIMU YPaBHEHUSIMU
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Peakiust cuctembl 00paOOTKM Ha BXOAHOW JHUCKPETHBIN CHUTHaJI — 3TO CBEPTKA ATOrO CHTHANA C
UMITYJIbCHOM XapaKTEePUCTUKON

YaCTOTHOM XapaKTEPHUCTUKOU

(ha30BOI XapaKTepUCTUKOM

CucteMbl 00pabOTKU JUCKPETHBIX CUTHAJIOB MOTYT 3a/1aBaThCs
UHTETPAIHBIMU ypaBHEHHUSIMA

T QepeHInanbHBIMU YPAaBHEHUSMU

Pa3HOCTHBIMU YPaBHEHUSIM

Peaknust cuctembl 00paOOTKM Ha BXOAHOW JHUCKPETHBIN CHUTHAJI — 3TO CBEPTKA ATOrO CHTHANA C
VMITYJIbCHOM XapaKTEPUCTUKOU

YaCTOTHOM XapaKTEPHUCTUKOU

(ha30BO# XapaKTEPUCTHKOM

6.3. OneHo4HbIe cpeACTBA JJIsl MPOMEKYTOYHOH aTTEeCTANMHA
Teopernyeckue BOMPOCH K 3a4eTy MO AucuuruinHe (3 cemecTp)

1. Onpenenenue ckaisgpHoro noJisi. ®usnyeckue npumepbl. [I0BEpXHOCTH U TMHUM YPOBHSI.
2. IIpousBoaHas 10 HampasJIeHUIO. [ pagueHtT.

3. Onpenenenne BeKTOpHOro noJisi. dusnueckue npumepsl

4. BekropHuble muHUM U BeKTOpHBIE TpYOKu. [loTennmansHoe mosie. [IoTOK BEKTOPHOTO MOJI.
5. Huseprenuus. ConeHoupansHoe mnosie. dopmyna Octporpaackoro-l'aycca B BEKTOPHOH
3aIMHCH.

6. Hupkymsuusa. Porop. ®@opmyna CTokca B BEKTOPHOM 3aIlMCH.

7. OcHOBHbBIEC YpaBHEHHUS MAaTEMaTHYECKOH (DU3UKH.

8. Pemienne ypaBHeHus kosieOaHuii O0eCKOHEUHOUM CTpyHBI MeToqoM JlamamOepa.

9. Pemenne ypaBHeHusi kojeGaHHMl KOHEYHOU CTpyHBI MeTonoM Dypbe.

10. Pemienne ypaBHeHUs kojeOaHHMI MPSAMOYrOJbHON M KpyrJiod MeMOpaHsl MeTogoM Dypre..
11. 3anaua [{upuxine g ypaBHeHus Jlamnaca

12. KpaeBbie 3amaun 111 OJHOMEPHOTO YPAaBHEHUS TEILIOMPOBOJHOCTH.

13. Omnpenenenue nenu Mapkosa.

14. Martpuiia nepexoaHbIX BeposTHOcTel. Kinaccudukamus coCTOSHMIA.

15. [TonsaTtust o cioydaitHoM mnpouecce. CTallMOHAPHBIE CIIy4aiiHbIE MPOLIECCHI.

16. Onpenenenue ckasgpHoro nonis. Gusndeckue npumepsl. [I0BEpXHOCTH U JIMHUM YPOBHSI.
17. IIpousBoaHas 1o HampasJIeHUIO. [ pagueHtT.

18. Ornpenenenne BEKTOpHOTO 1ois. Gusndeckue mpumepsl

Teopernyeckue BOMPOCH K 3a4ETy C OIEHKOM MO TUCIUIUINHE (4 cemecTp)

Curnaibl, MOAYIUPOBAHHbBIE CUTHAJIBI. JHEPrHsl ¥ MOIIHOCTh CUTHAJIA.
Ilepnonnueckue curnamnsl. Paaer @ypee.

[IpeobpazoBanue Dypne.

Cursasibl ¢ OTpaHUYEHHBIM CHEKTPOM.

[Tpunuun HeonpeneneHHoctu [eizendepra.

Y3KOIOJIOCHBIE CUTHAJIBI.

KoppensiironHas Teopusi CUTHAJIOB.

HMmnynbcHas XapaKTEpUCTUKA U YaCTOTHAsI XapaKTEPUCTHKA JIMHEHHOW CHUCTEMBI.
Cucrembl 00pabOTKH CUTHAJIOB, ONMUCHIBaeMble MU depeHINaTbHbIMA YPaBHEHUSIMH.
CucreMbl, ONMChIBAEMbIE YPABHEHUSIMU C MOCTOSIHHBIMH KO3 PHIIMEHTaMU.
Cucrembl (pUIBTpallMyd aHAJIOTOBBIX CUTHAJIOB.

Mopynsauus 1 AeMOAYIALUS CUTHAJIOB.

e Al

—_— =
M=o
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13.
14.
15.
16.
17.
18.
19.

MHoroMepHsbie ciydailHble BETUYUHBI.
Cunyuaiinbie curHasibl. OCHOBHBIC TOHSITHS.
CranuoHapHble ciiy4ailHble CUTHAJIBI.

[TpoxokIeHne CIlydailHbIX CHUTHAJIOB Y€PE3 JIMHEWHBIE CUCTEMBI.

I[I/ICerTI/I?»aI_[I/ISI 1 BOCCTAHOBJICHHUC aHAJIOTOBBIX CHI'HAJIOB.
Onepaulxm Haa AUCKPECTHBIMU CUTHAJIaMU
HpI/IMepBI AUCKPCTHBIX CHUTHAJIOB.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHHU OOy4aromuMucsi OajyIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KommuectBo 6ammoB KonugectBo Basuisr
KoHkpeTHbIE BUIBI OLIEHUBAEMON ACSITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Maxcimym)

KOHTPOJIS KOHTPOJIS

Cemectp 4
O0s3aTenpHas ayTuTOpHas padoTa
IMpakTukym (BrImonHeHNe MPAaKTHIECKHUX 3aJaHUIT) 5 2 10
Ompoc 2 6 12
IMpakTukym (BemonHeHne 1ab0paTOpHBEIX padoT) 5 2 10
[TpucyrcTBHe Ha 3aHATUH 4 6 24
Brimonnenue tecra 14 1 14
HTOI'O B paMKax TEKyIIEro KOHTPOIS 70 6amoB
UTOI'O B pamKkax NpoMeKYTOYHON aTTeCTAIUU 30 6amioB
BCEI'O no aucuuruivae 3a cemecTp 100 6amroB
Cemectp 5
O06s13aTenbHas aymuTopHas pabora

ITpaxtukym (BeinosHeHHE NIPaKTUYECKUX 3aJaHUI) 5 2 10
Omnpoc 3 4 12
[IpucyrcTBue Ha 3aHsTHA 5 4 20
Brinonuenue tecra 18 1 18
[Tpaktukym (BeinosnneHne 1a6opaTopHbIX padoT) 10 1 10
NTOTI'O B paMKax TEKyIEro KOHTPOJIS 70 6amtoB
HTOI'O B pamMkax IpOMEKYTOUHOH aTTecTaruu 30 6amoB
BCET'O no pucruruivHe 3a ceMecTp 100 6amnoB

HTorosasi oleHKa MO AMCLUUIUIMHE BBICTABISAETCA Ha OCHOBE HAKOIUIEHHBIX OajyIOB B XOJ€
TEKYILETO0 KOHTPOJIS U MIPOMEXYTOUHON aTTeCTallM B COOTBETCTBUU C TAOIMLIECH:

Cucrema OLICHUBAHUA PE3YJIbTATOB oﬁyqe}mﬂ no JTUCHUIIJIHHE

kana no BPC OTmerka o 3a4ere Ouerka 3a DHRIAMEH,
3a4eT C OLCHKOM
85-100 OTJIMYHO
70 — 84 3a4TEHO XOPOIIIO
56 -69 YIOBJIETBOPUTEIILHO
0-55 HE 3a4TEHO HEYJOBJIETBOPUTEIBHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4uciaa JIMI C  OrPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH O0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalITUPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbS.

7.1. JIntepatypa

1. TlozmusixkoBa, T.A. Matematuka. MHTerpanpHoe ucuncieHue (QyHKIUH HECKOJIBKUX TEPEMEHHBIX.
DNeMeHThl BEKTOpHOTO aHamm3a : ydeOHoe mocobue / T.A. Ilo3gasxoBa, A.H. borsud.
Kpacnosipck : Cu0. denep. yn-t, 2018. - 113 c. - ISBN 978-5-7638-3920-3. - Tekcr :
JJIEKTPOHHBIN. — PexuM nocTyna: 1mo noarnucke.
https://znanium.com/catalog/product/1032165

2. KuppsnoBa, JI. B. Teopus ciydaitHeIx mporieccoB: Kypc Jjeknuii / Kupbsnoa JI.B., Jlemun
A.YO., Maneesuu T.A., - 2-e usn., (31.) - MockBa :MUCHU-MICY, 2017. - 98 c.: ISBN 978-5-
7264-1584-0. - Tekct : 2JeKTpOHHBIN. — PexuM J0oCcTymna: mo moamnucke.
https://znanium.com/catalog/product/968817

3. IlluroB, WM. H. Marematnyeckue METOIBI OINMCAHHS CUTHAJIOB : ydeOHOe TmocoOue Juis
CTYJIEHTOB, oOywaromuxcsi no HamnpasieHusiM noarotoBku 11.03.01 "Pagmorexnuxa" u 11.03.04
"Onektponnka W HaHodnekrponuka"' / WM. H. Iluros, B. I. T'ankuna. - Cankr-llerepOypr :
CII6I'MKuT, 2017. - 209 c. - ISBN 978-5-94760-232-6. - TekcT : HEMOCPEICTBEHHBIH.
https://www.gukit.ru/lib/catalog

4. beryn, E. H. [Ipuknaaaeie MaTeMaTHYeCKHe METOBI B paJHOTEXHHUKE : yueOHOe mocodue / E. H.
beryn, U. H. lllutos. - Cankr-Iletepoypr : CIIOIUKuT, 2023. - 172 c. - ISBN 978-5-94760-541
-9. - TekcT : HemOCPEICTBEHHBIH.
https://www.gikit.ru/lib/catalog

5. beryn, E. H. Ilpukiagabsie MaTeMaTHUeCKUe METOMBI B paJuoTexXHUKe : yueOHoe mocodue / E. H.
beryn, U. H. Uluros. - Cankr-Ilerepoypr : CII6OIMKuT, 2023. - 172 c.- Pexxum pocryna: uis
aBTOp. MOJIb30BaTelel. - DNeKTpoH. Bepcus med. myonukanuu. - ISBN 978-5-94760-541-9. -
TEeKCT : 3JIEKTPOHHBIN.
https://books.gikit.ru/pdf/2023/Uchebnaja_literatura/Begun_Prikladnye matematicheskie metod
y_v_radiotehnike UP_2023.pdf

6. Jlecun, B. B. VYpaBHeHus MmaTematuueckoid ¢usuku : yueOHoe mnocobue / B. B. Jlecun. -
MockBa : KYPC : HUHO®OPA-M, 2020. - 240 c. - ISBN 978-5-906818-61-4. - Texkct
AJIEKTPOHHBIN. — PexuM Jtoctyna: 1o noamucke.
https://znanium.com/catalog/product/961832

7.2. UHTepHET-pecypcehl
1. MHadopManmoHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH B 00pa3oBanu http://www.ict.edu.ru/

7.3. JIneH3MOHHOEe U CBOOOIHO pacnpocTpaHsieMoe NMPorpaMMHoe odecriedyeHue

Microsoft Windows
Microsoft Office

7.4. IIpodeccuonanbHbie 0a3bl JTaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Onexrponnsid Katanor oubmuorexku CII6IMKuT. https://www.gukit.ru/lib/catalog
DnekTpoHHas 6ubnnoTeuHas cuctema «Adbyke-py». http://ibooks.ru
OnexTpoHHas 6ubnaroreuHas cuctema usnarenscrsa «JJAHDy. http://e.lanbook.com
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https://znanium.com/catalog/product/1032165
https://znanium.com/catalog/product/968817
https://www.gukit.ru/lib/catalog
https://www.gikit.ru/lib/catalog
https://books.gikit.ru/pdf/2023/Uchebnaja_literatura/Begun_Prikladnye_matematicheskie_metody_v_radiotehnike_UP_2023.pdf
https://znanium.com/catalog/product/961832

7.5. MaTepuaJibHO-TEXHUYECKOEe OOecrneyeHue

HauMeHoBaHHe ceNUAJIBHBIX
NOMeNIeHnii 1 MOMeIeHnil 1S
CaMOCTOSITE/IbHOI paboThI

OCHAIIEHHOCTH CNMENHAJTLHBIX OMEIeH!I ¥ MOMeIeHuii 1S
CaMOCTOSAATEIbHON PadoThI

VYueOHast aynuropust

Pabouee MecTo npernoaaBarels, 000pyI0BaHHOE KOMIIBIOTEPOM U
MYJIBTUMEIUHHBIM ITpoekTopoM. Paboune mecra oOydaromuxcs. Jlocka
(MHTEpaKTUBHAS TOCKA) W/HITH SKpPaH.

Tlomemienne At caMOCTOSATEIIBHOM
paboThI 00yJArOIIUXCS

Paboure MecTa 00yJaroIUxcss 000pyI0BaHHbIC KOMIIBIOTEPAMH C
MOJIKITIOYEHUEM K ceTd «IHTEpHET» H JOCTYIIOM B 3JIEKTPOHHYFO
UH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy HHCTUTYTA.

23



8. METOAUYECKHUE PEKOMEHJAIMU 110 OPTAHU3ALIUN OCBOEHUSA
ANCHUIIJIMHBI

W3yyaTth paszgensl AUCUUIUIMHBI PEKOMEHIyeTCsl 10 TeMaM B COOTBETCTBUHU C COJEp)KaHHEM paboueit
nporpamMmbl JUCHUIIIIMHBIL, IPUACPIKUBAACH CJICAYIOLICTO ITOPAAKaA:

1. O3HaKOMUTBHCS C MPOrpaMMOM 1O 3TOM TEME.

2. [TpounTaTh JEKIMOHHBI MaTepuad U CTPAHHUIBI PEKOMEHIOBAHHBIX Y4EOHUKOB, KOTOPHIE
PacCKpBIBAIOT COAEpKaHWE JaHHOW TeMbl. [IpM mepBOM 4YTEHUM ClEeIyeT YSICHATh OCHOBHBIE
noniokeHus. [Ipy BTOpOM 4YTEHUU cielyeT BHOCHTH 0CO0O Ba)KHBIC IOJIOKEHHS, CXEMBI, MOJEIH,
OTCYTCTBYIOIIIME B KOHCIICKTC. OTMETHUTH BOITPOCHI, KOTOPBIC OKa3aJIMChb HCITOHATHBIMU.

3. IIo BO3MOXKHOCTHU MOJIYIUTh KOHCYJIbTAHUIO IIPCoAgaBaTeiisd, C€CJIIM HCNIOHUMAHUC YaCTHBIX
BOITPOCOB MPEIATCTBYCT HaHBHeﬁmeMy IIOHHUMAaHHWIO JUCHUIIJINHBI.
4. I/I3y1H/ITB MaTepHral THIATCIBbHO, CTPEMACH IOHATL U YCBOUTH OCHOBHBIC TCOPECTUYCCKUC

IIOJIOKCHH, 3aKOHOMEPHOCTH, XapaKTCPUIYHOIIHWE Ty HWIKM HWHYHO CHCTEMY aBTOMATHYCCKOT'O
peryaupoBaHusi, CBOMCTBA U XapaKTEPUCTUKHU CUCTEM U YCTPOMCTB.

5. B nmpomecce wu3ydeHus cieayeT  JIONOJHUATH  KOHCIEKT  JIEKIMM  MaTephaiaMmu,
O0Ner4aronMMy MOHUMAHUE NaHHON TeMbl. Takol KOHCHEKT MO3BOJIUT YIYYIIUTh TEOPETUYECKYIO
IIOATOTOBKY U COKOHOMHUT BPEM IIPU MMOATOTOBKE K 3a4YCTy U 3a4€Ty C OHGHKOP’I.

6. B KoHcnekTe A0KHBI IPUCYTCTBOBAThH CIIEAYIOIIME MaTepHalIbl:

. OcHOBHBIE TEOPEMBI C MPUBOJAUMBIMH J10KA3aTEIbCTBAMU;

. OcHoBHBIE ompesiesieHust U (OPMYITUPOBKH;

. HcxonHble Ipeanocbulku ISl BbIBOAA (hOPMYS U OKOHYATENIbHbIE (POPMYIIBI;
. KpaTkue BBIBOJBI 110 U3y4aeMOW TEME.

B nenom oOyueHue CTpOMTCA MO KIACCHYECKOM CXEeMe M3JIOKEHHMs MaTepuala ¢ IOCIeAyIo-LIIM
3aKpEIUICHUEM U KOHTPOJIEM KaueCcTBa YCBOCHUSI MaTepuara.

OcHOBHbIE CBEIEHMSI Kypca H3JI0KEHbI B HH(GOPMALMOHHBIX OJIoKaXx (JIEKIMOHHBIM MaTepHall,
pEKOMEHTyeMasi JINTepaTypa).

JlabGopaTtopHble paOOTBl W MpaKTUYECKWE 3aJaHUS MOTYT  BBINOJHSITBCS CTYJEHTAMH  Kak
CaMOCTOSITENIBHO, TaK U B MaJIbIX IpyIIIax.

KoHTpoiasr U CcaMOKOHTPOJb MPOBOJUTCS B TEUYEHHWE BCErO IEpUOjAa M3Y4EHUS JUCLUILIIUHBL.
3aKpeIUICeHUE TEOPETUYECKOTO MaTepuajga IPOU3BOJUTCS BO BpPEMs 3aHATUN IIyTEM TECTHUPOBAHUS,
opu  3aure  J1abopaTOpHbIX pabOT U PEHIeHHbIX Ha [PaKTUYECKWX  3aHATUSX — 3ajad.
HenocpeacrtBenHoe oOuieHne CTy[AeHTa C TpernojaBaTeieM sBisercs Haubosnee 3(PPEKTUBHBIM
CHOCOO0M U3y4EeHUS JUCLUILIIUHBIL.

3aueT M 3a4eT C OLEHKOM IO TEOPETHYECKOM YacTh AMCLUIUIMHBI IPOBOIAUTCA TOJIBKO IOCIE
YCHEIIHOTO BBIITOJIHEHUS U 3aIIUTHI BCETO KOMIUIEKCa 3aJJaHuH, IPETyCMOTPEHHBIX Ha CEMECTP.
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