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1. Hean 1 321241 0CBOEHUA TMCUMILIUHBI (MOIYJIA)

Llenbio ocBoeHHsl AWMCHMIUIMHBI SIBJISIETCS OCBOEGHHE METOJIOB MOJIEIHPOBAHUS
PaMOTEXHUYECKUX YCTPOMCTB U CUCTEM IIPU JAECHCTBUU HAa HUX PAJUOCUTHAJIOB U MIOMEX.

OcHoBHbIE 3a/1a4YM JUCHUILUIMHBI SBISIOTCS HM3yYE€HUE METOJOB MOJEIUPOBAHUS
CUTHAJIOB M NOMEX IIPH KOMIUIEKCHOM OIMCAaHUM BXOJHBIX PaJMOCUTHAJIOB U MOMEX, a TAKKe
AJIIEMEHTOB CTPYKTYpPbI paJHOyCTPOICTB, COCTABISIONMX 0a3UC MPOCTEHIINX (YHKIIMOHATbHBIX
AJIEMEHTOB.

N3yyeHne nUCHUIUIMHBI HAIIPABJIEHO HA MOATOTOBKY CIIELUAIMCTOB, CIIOCOOHBIX peliaTh
npoOaeMbl, BO3HHMKAIOIIME MPU SKCIUTyaTallud W3JENUN 3JIEKTPOHHOW TEXHUKH C Y4YeTOM
obnmactu, THUNOB M 3a7ad MNpo(ecCHOHATBPHOW  AESITEIbHOCTH B  COOTBETCTBUU  C
npodecCHOHaIbHBIMU CTaHIapTaMHU:

- 06.005 «CneumMamucT MO SKCIUTyaTallid Paguo3IeKTPOHHBIX CPEACTB (MHXKEHEep-
AJIEKTPOHMK)», YTBEPXKIEHHBIM MpHKa3oM MUHHUCTEPCTBA TpyJa U COLMAIBHOM 3allUThI
Poccuiickoii @enepauyu ot 31 utonst 2019 roga N 540n (3apeructpupoan B Muntocte PO 28
asrycta 2019 rona, peructparnuonssiii N 55756).

— 40.058 «MmxeHep - TEXHOJOT TO MPOU3BOJACTBY W3IEIUN MHUKPOIJIECKTPOHHUKNY,
YTBEPXKACHHBI INpHUKa3oM MMUHHUCTEpCTBA TpyJa M COLMAJIBHOW 3amuThl Poccuiickoin
®enepanuu ot 03.07.2019 1. Ne 480H (3apeructpupoBan MuntoctoM Poccum 29.07.2019 r. Ne
55439).

2. MecTto qnucuuniMubl (MoayJst) B crpykrype OITIOII BO

JucuunnuHa BKIOYeHa B 0a3oByro yacTh b1.0.01 ydeGHOro miaHa mo HampaBiICHHIO
nogrotoBku  BO  11.04.01 Panuorexnuka mnpoduinb: «VHTErpHpOBaHHBIE  CHCTEMBI
0€301acCHOCTH C paclpeeICHHOW apXUTEKTYpPOiD».

ITpu ocBOEHMM JUCHMILIMHBI 00YYArOIIUNCA CMOKET YaCTUYHO IIPOJAEMOHCTPUPOBATD
cienyromue o0o01eHHbIe TpyAoBbie pyHKIMH (OTD):

— DKCIUIyaTanMs PaJuo3JeKTPOHHON amnmapatypsl (MpodeccHOHANbHBIN CTaHAapT
06.005 «CrienuanucT 1Mo SKCIUTyaTallid PaguodJIeKTPOHHBIX CPEICTB (MHKEHEP-IJICKTPOHUK)Y,
kox B, ypoBens kBanupukanuu - 7);

— Pa3pa0oTka eIMHMYHBIX TEXHOJOTHYECKHMX NPOLECCOB M PeKOMeHAaluil 1o
YCTPAHEHHMI0O H NpeaylpekAeHHI0 Opaka B NPOM3BOJACTBE M3/1eHil MHKPO3JIEKTPOHMKH
(mpodeccuonanbubiii ctangapt 40.058 «MmkeHep - TEXHOJOr IO MPOU3BOACTBY H3EITHI
MHUKPORJICKTPOHUKIY, KOJ B, ypoBeHb KBaMpUKAIIH - 7)

Meronbl U CpeacTBa, UCIHOJIb3yeMble MPU U3YYEHHM IUCHUILIMHBI «Maremarnuyeckoe
MOJIETTUPOBAHUE PATUOTEXHUUYECKUX YCTPOMCTB M CHCTEM» HMMEIOT KaK CaMOCTOSITEIBHOE
3HAUEHHUE, TaK U UCIIOJIb3YIOTCS B MapAJUIEIbHO N3YYaeMbIX JUCHUIIINHAX.

HucuuruinHa O6a3upyercss Ha 3HAHUIX, paHee NPUOOPETEHHBIX CTYAECHTAMHU TIPH
M3YYeHUU JUCUMIUIMH: Marematnueckuii ananus; Juddepennmanbuple U UHTErpajibHbIC
yYpaBHEHHUS; DIEKTPOHUKA; Marepuaibl 1 KOMIIOHEHThI JIEKTPOHHBIX CpelACTB; OCHOBBI TEOPUU
CUTHAJIOB.

3. TpeGoBanusi K pe3yJbTaTaM 0CBOEHMSI TUCUUIJIMHBI (MOLYJIs1)

[Ipouecc m3yueHne TUCIUILIMHBI HANIPaBIieH Ha (POPMUPOBAHUE IJIEMEHTOB CJICTYFOIIHX
komnereHnii B coorBerctBuu ¢ PI'OC BO u OIIOII BO mno paHHOMYy HampaBJICHHIO
MOATOTOBKH:

1) yHHMBEpCaJIbHOW KOMIICTCHIINH:

Crioco0eH ympaBIATh MPOSKTOM Ha BCEX ATaIax ero Ku3HeHHoro mukia (YK-2).

2) obmenpopeccHOHANTLHON KOMIIETEHITHH

CrnocobeHn  paspabaTbiBaTh W TPUMEHATH  CIIEHUAIM3UPOBAHHOE  MPOTPAMMHO-
MaTeMaTHyeckoe obecreyeHune Jisl IPOBEICHUS UCCIEA0BaHUN U PEIleHUs] HHXKEHEPHBIX 3a/1a4
(OIIK-4)



Koa v HauMeHOBaHUe UHAUKATOPA JOCTH>KEHUSI KOMIIETeHI[UH:

CriocoOeH ympaBiiaTh KOMaHAON MPOEKTa B COOTBETCTBHUHU C 33JaHHBIMU LEJISIMH U
3alUTaHUPOBAHHBIMH Pe3yJIbTaTaMH Ha BCEX ATallax ero KU3HEHHOTO IHKIIA, chephl ux
npuMmeHenus YK-M.2.3.

Crnoco0OeH MpUMEHSTh MPOTpaMMHOE M amnmapaTtHoe oOecriedyeHne MH()OPMAIMOHHBIX U
aBTOMATHU3MPOBAHHBIX CUCTEM B AMCHUILIMHAX IpodeccuonanpHoro nukia OIMK-M.4.1.

CrocobeH  pa3pabaTeiBaTh  CHCIHATU3UPOBAHHOE  MPOrpaMMHOE  oOecrieueHue
WH()OPMAITMOHHBIX CUCTEM JUTsl perieHus nmpodeccuonanbHbpix 3a1ay OIIK-M.4.2.

B pesynbraTe u3y4eHus: AUCIUILIMHBI CTYIEHTHI JIOJIKHBI:

3HaTh: METOJABI  pacyeTa, MPOEKTHPOBAHUS, KOHCTPYUPOBaHMA W  MOJAEPHU3ALNH
PAaAUOTEXHUYECKUX YCTPOMCTB M CHUCTEM C HCIOJIB30BAHUEM CHUCTEM aBTOMAaTHU3MPOBAHHOTO
IIPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEJICTB.

YMeTh: OCyIIECTBIIATH BEIOOP HanboIee ONTUMANBHBIX TPUKIaJHBIX IPOTPAMMHBIX ITaKETOB AJIS
PELIEHHUsI COOTBETCTBYIOIIUX 33/1a4 HAYYHOH U 00pa30BaTeNbHON eI TEIbHOCTH.

Baagers: COBpPEMEHHBIMU INPOTPAMMHBIMM  CPEACTBAMHM  MOJCIIMPOBAHUS, ONTUMAIBHOIO
IIPOCKTUPOBAHUSA W KOHCTPYUPOBAHHUS PAJUOTEXHUYECKMX YCTPOMCTB M CUCTEM  Pa3IMYHOTO
(YHKIMOHAIBHOTO Ha3HAYECHUS

4. Copep:xaHue U CTPYKTypa JMCHHILIMHBI (MOXYJIs1)

B Tabnune 1 npuBoauTcs onucaHue coiepaHUs TUCUUILUIMHBI, CTPYKTYPUPOBAHHOE 10
paszenaM, C yKa3aHHEM [0 KaXIOMy pas3ziendy (GOopMbl TEKYIIEro KOHTPOJIS: BBIIOJIHEHUE
naboparopubix padot (JIP), komnokBuym (K), rectuposanue (T).

Tabmnumna 1

HaumenoBan Conep:xanue pa3jaena/ TeMbl Kon dopma
ue pasjiena KOHTPOJIMPY | TeKyliero
eMoH KOHTPOJISA
KOMIIeTeHIH
u (nam ee
4acTH)

1 | Mamemamuue | MaTtemMaTHdeCKUH arnmapar s | YK-2 K, T, JIP
cKue moodenu u | MOACTUPOBAHUS CUTHANOB, ycrpoiictB u | OIIK-4
Oeticmeusi Hao | cucteM. JIMHeHHBIE CHCTEMBI M HX
HUMU MaTEeMaTHYECKOe OIIHCaHUE.
MaremaTHyeCKUe MOJEIH HEITMHEWHBIX
CHCTEM. MareMmaTU4eCcKHe MOJICIIN
CIIyYallHBIX BEJIUYMH, TPOLIECCOB U MOJIEH.
Hcnons3oBaHue amnmapara KOMIUIEKCHOR
oruoaromei IUIA OITMCAaHUS
npeoOpa3oBaHusl Y3KOIMOIOCHBIX CUTHAIOB
YaCTOTHO-CEJICKTUBHBIMU YCTPOHUCTBAMH.

KBanmparypubeiii  croco® TmpeacTaBlieHuUs
KOMIUICKCHOM oruOaroIIei. Cxema
MOJIyYeHUS] KBAJIPAaTypPHBIX COCTAaBJISIOLINX
KOMILJIEKCHOW Oru0aromieil y3KomoJIOCHOTO
CHTHaIA.

MopenupoBaHue 5>JIEMEHTOB TPHEMHOTO
TpakTa pagUOTEXHUYECKHX CHCTEM C
WCITOJIb30BAaHUEM armapara KOMIUIEKCHOM
orubaromie. Merton UHTErpaia
HaJIOXKCHUS JUIST KOMILIEKCHBIX
Oru0arouXx.

2 | Memoowi OcHOBHBIC TOHATHA  MaTeMmaThdeckod | YK-2 K, T, JIP




Mamemamuyec | CTaTUCTUKH. Onenka BepositHocTH | OIIK-4
Kou ciayuyaiiHoro  coOwbitus.  OmpeneneHue
cmamucmuxky | HEU3BECTHBIX TapaMETPOB paclpecIeHusl.
u ux | DIEMEHTbI PErpecCHOHHOTO u
npumeHexue 6 | JUCHEPCUOHHOro aHanu3a. OneHuBaHMe
paouomexHuke | XapaKTEpUCTHK CIy4YallHBIX MPOLECCOB M
IOJIEH.
OcHOBHBIE XapaKTEPUCTUKU
CTaTUCTUYECKUX OLICHOK. MeTO bl OLIEHKH
napaMeTpoB  pacmpeleNeHus:  OOImui
0alieCOBCKMM  MOAXOH,  OIEHKa IO
MaKCUMyMYy alOCTEPUOPHOM IUIOTHOCTH
BEPOSITHOCTH, OLIEHKA MAaKCHUMAaJbHOTO
MIPaBIOTIO00MSI.
JIuneitnoe OLICHUBAaHUE. Meron
HAaMMEHBIINX KBAJIpPaTOB.
Memooonoeuu | MoaenupoBanue ciy4ailHbix BenuuuH. | YK-2 K, T, JIP
eckue ocHosbl | MonenupoBanue ciydaiHbix mpoieccoB. | OIIK-4
Molenuposanu | MonenupoBaHue  CIyYalHBIX  TIOJICH.
A MopenupoBaHue CIy4aiHbIX I[OTOKOB M

cUCTEM MaccoOBOTO 00CITy>)KUBAHHUSL.
Maremaruueckoe MO/ICJIUPOBaHHE
KaHaJIOB PAAUOTCXHUYCCKUX )41

TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.
MonenupoBaHue CIIy4aliHbIX  BEIUYHH:
METOJlT HEJIMHEHHOro MpeoOpa3oBaHMUs,
oOpatHOro  (pyHKIMH  pacmlpeelieHus;
METOJT Ha OCHOBE mpeoOpazoBaHuUs
HOpMalbHO pacnpenesneHHelx CB. Meton
Heiimana; METO. KYCOYHOH
anmpoOKCUMAITUH. CpaBHuTENbHAS
XapaKTepUCTHKA METOJOB MOJECIUPOBAHUS
CIIyYalHBIX BEJIUYHH.

MopenupoBaHue Ciay4ailHbIX BEKTOPOB.
Meton ycioBHBIX pacnpeneneHuil. Meron
Hetimana, 00001IeHHBIM HA MHOTOMEPHBII
caydail.  MoaenupoBaHue — Cly4allHbIX
BEKTOPOB C 3a/IaHHOM KOPPENALUOHHON
MaTpuLen.

[IpyHLIMIIBI MHTEpPOpPETAlUU  IOBEICHUS
JUCKPETHBIX  YCTPOWCTB  CpeACTBAMH
MOJIEJMPOBAHUS. DTalbl MOJECIUPOBAHHUS.
Opranuzanus npoiiecca 00paboTku
JaHHBIX. MoaenupoBaHue U peajbHOe
BpeMsl. CkBO3HOE MOJIETTUPOBAHUE.
CoOsITHiiHOE MOJIETTUPOBAHUE.
CoOpITHitHOE MotepoBanue B Matlab.
Monenb MPUEMHOTO TpakTa
PaavONIOKaMOHHOW cUCTeMBbl. Mogaenu
aJalTUBHOTO  KOMIIEHCATOpa AaKTHBHOMU
[TyMOBOM MOMEXH, 1u(poBOTrO
COIJIACOBAaHHOTO  (UIbTpPa,  CHUCTEMBI




aJanTUBHOU MEKIEPUOTHOU
KOMIIEHCAIIH ITaCCUBHOM MTOMEXH.

Cmpykmypa oucyuniunot (Mooyns)

Tabnuma 2. O0mias TpyI0eMKOCTh TUCIUILTMHBI COCTaBIsAeT 3 3aueTHbIX enuHull (108 gaca).

Buna padorsl TpynoeMKOCTb, 4aChl
1 cemecTp Bcero

Oo0masi Tpy10eMKOCTH (B Yacax) 108 108
KonTakTHas padora (B yacax): 51 51
Jlexyuonnsvie sanamus (J1) 17 17
Jlabopamopuwie 3anamus (113) 34 34
CamocrosiTe/ibHasi padoTa (B yacax): 57 57
Kypcogas pabora (KP)/ Kypcosoit npoekt (KII)
CaMOoCTOsITEeIbHOE U3yUCHHUE PA3ICTIOB/TEM 30 30
IloaroroBka M NpoOXoKIeHUE MPOMEKYTOYHOM 27 27
aTTecTanuu
Bua npoMeKyTO4YHOM aTTeCTALMHU 3K3aMeH

Taonuua 3. JIeKuMOHHBIE 3aHATUI

Ne n/n

Tema

MaremaTuueckuii anmapaT Ijsi MOJEIUPOBAHMS CHUTHAIIOB, YCTPOMCTB W CHCTEM.
JIuHeliHpIE cUCTEMBI M HMX MaTeMaTHYECKOe OITMCaHue. MaTeMaTHYeCKHE MOJCIIH
HEJIMHEMHBIX CUCTEM. MaTeMaThdecKue MOJENU CIy4YaWHbIX BEJIWYMH, MPOLECCOB U
MoJeH.

Hcnonbp3oBaHue anmnapata KOMIUIEKCHON ormdaroei A onucaHus npeodpa3oBaHus
Y3KOIIOJIOCHBIX CHUTHAQJIOB YacTOTHO-CEJIEKTHBHBIMU ycTpoiicTBamu. KBaapaTypHbli
croco0 mpecTaBiIeHUs KOMIUIEKCHON orubaromeid. Cxema NmojiyueHus: KBaJpaTypHbIX
COCTABJISFOLIMX KOMILJICKCHOM orubaroieil y3KomoJ0CHOrO CUTHAA.

MO}IGJ’II/IpOBaHI/Ie OJICMCHTOB TIIPUEMHOI'0 TpaKTa PpPaguOTCXHHYCCKUX CHUCTEM C
HCIIOJIb30BAHUCM allllapara KOMILIEKCHOM OFH63.IOIJ.[€I>1. MCTO,E[ HUHTCIrpajia HAJIOKCHUA
JJI1 KOMITIJICKCHBIX OI‘I/I6aIOIIII/IX.

OcCHOBHbIE TIOHSTHSI MAaTEMATUYECKON CTAaTUCTUKU. OLIEHKa BEPOSITHOCTU CIYy4ailHOTO
coObiTug. OnpeienieHne HEeM3BECTHRIX APaMETPOB paclpeiesICHusI.

DNEeMEHThI PErPECCUOHHOTO U AUCIEPCUOHHOTO aHanu3a. OIeHMBaHUE XapaKTEPUCTUK
CIyYailHBIX MPOIECCOB M MOJICH.

OCHOBHBIE XapaKTEPUCTUKU CTATUCTUYECKUX OIEHOK. MeToAbl OIEHKH MapameTpoB
pacnpezenenus: ool 6aiiecoBCKUI MOIXO], OI[EHKA IO MAKCUMYMY arlOCTepUOPHOM
TJIOTHOCTH BEPOSITHOCTH, OIICHKA MAKCUMAIILHOTO TPaBIOTIO00USI.

JIuneiinoe oneHuBanue. MeToJ HAMMEHBIIINX KBaJpaToB.

MogenupoBaHue Ciy4alHbIX BEIMYMH. MoJAeIUpoBaHUE CIIyYalHBIX IPOLIECCOB.
MogenupoBaHue CiydalHbIX IOJeld. MOIeIMpoBaHUe CIyYalHbIX IIOTOKOB U CUCTEM
MacCOBOT'O 00CITy )KHBaHUS. MartemaTtudeckoe MO/JIETTMPOBAaHKE KaHaJI0B
PAIMOTEXHUYECKUX U TEIEKOMMYHUKAIIMOHHBIX CUCTEM.

MopnenpoBanue ciay4yailHbIX BEJIMYMH: METOJ HEJIMHEHHOro mnpeoOpa3oBaHMs,
o0paTHOro (hYHKIMM paclpesieieHusl; METOA Ha OCHOBE IpeoOpa3oBaHMsl HOPMAJIbHO




pacnpenenennelx CB. Merox Heilimana, MeTron KyCOYHOH —amnmpoOKCUMAIIMH.
CpaBHuTENIBbHAS XapaKTEPUCTHKA METONOB MOJEIMPOBAHUS CIIyYallHbIX BEJIMYHUH.

10.

MopenupoBaHue ciydalHBIX BEKTOPOB. MeTox yClOBHBIX pacnpeneneHui. Meron
Heiimana, 0000IIeHHBI HAa MHOTOMEPHBIM Cciaydaid. MojenupoBaHHE ClydalHbIX
BEKTOPOB C 33JJaHHOM KOPPEJISIITMOHHON MaTpUIICH.

Tabmuua 4. JlJabopaTopHble 3aHITHS

Ne i/

Tema

MaremaTudeckas HUMHUTAIMOHHAaA MOACTIb OIITUMAJIBHOT'O 06Hapy}KI/IT€J'I$I U U3MCPUTECIIA
JAaJJbHOCTH 1O ICINU

Maremarndaeckas HMUTAIMOHHAA MOJCIIb U3MCPUTEIIA YIJTIOBBIX KOOPAWHAT LCIIN

MareMaTrudecKass UMUTAIMOHHAs MOJICIIh HU3MCPUTCIIA CKOPOCTHU LECJIN

Marematnueckas uMuTalMoHHass Moaenb cuctemsl [IOC ¢ peann3zanrieil BBIYUCICHUN
B (hopMare ¢ PUKCUPOBAHHON TOUKOU

Tabnuma 5. CamocTosTeNIbHOE HM3YYCHHE PA3/IesiOB AUCIUILIMHBI

Ne ni/n

BOIIpOCbI, BbIHOCHUMBIC HA CAMOCTOATEC/IbHOC U3YUCHUC

MonenupoBanue  HEJIMHEWHBIX  OC3BIHEPIIMOHHBIX  TpeobpaszoBanuii.  OOmme
NPUHIUITBL  MOJICIMPOBAHUS HEJIIMHEHHBIX 3JEMEHTOB METOJOM  KOMILUICKCHOM
orubaromied. JIuHeitHOE M KBaJpaTHUYHOE JETEKTUPOBAHHE Y3KOIOJIOCHOTO CHTHAJIA.
Anroputm npeoOpa3oBaHus KOMILIEKCHOU orudarome aAMILTUTYAHBIM
orpaHuuuTeNIeM. AITOPUTM TpeoOpa3oBaHMs KOMIIEKCHON orubaromieii npu GpazoBom
nerektupoBaHuu. [Ipumep wmoaenupoBanus mudpoBoro jaemomynstopa QPSK-
CUTHaa. AJITOPUTM TIPeoOpa30BaHUsl KOMIUIEKCHON OTHOArONIel pyu MOJCINPOBAHUN
9aCTOTHOTO JICTEKTOPA.

MoaenupoBaHue TayCCOBCKHX CIIyYaWHBIX MPOLECCOB. METOIbl HaxOXACHUS
K03 dUIMEeHTOB (POPMHUPYIOIINX HEPEKYPCUBHBIX U PEKYPCUBHBIX (DUIBTPOB.
MopenupoBanue HETayCCOBCKMX  CIy4YaWHBIX mporieccoB. OOmmii  anroputm
MOJEIUPOBaHusA. MoJleTupoBaHue PAJIEEBCKOTO CIy4ailHOro Ipolecca U mpouecca
ITOKa3aTEJIbHBIM 3aKOHOM PaCIpECIICHMSL.

[IpyHIMIBI WHTEpPHpETallud TOBEACHUS JUCKPETHBIX YCTPOWCTB  CpEICTBaMU
MOJCJIUPOBAHUA. JTambl MojenupoBanus. OpraHuzamms Tmporecca o0paboTku
naHHbIX. MonenupoBanue u  peanbHoe Bpems. CKBO3HOE  MOJEIHMPOBAHMUE.
Coo6ritnitnoe moaenupoBanue. CoObITHiiHOE MoAeupoBanue B Matlab.

Mopnens TpUEeMHOr0 TpakTa pPaaUOJIOKAIMOHHON CHCTeMbl. Mojenu aganTUBHOTO
KOMIIEHCAaTOpa aKTUBHOM IITYMOBOW TOMEXH, ITU(PPOBOTO COTIACOBAHHOTO (DHILTpA,
CUCTEMBbI aIAITUBHON MEKIEPHOAHON KOMICHCAIIMH MACCUBHOMN MOMEXH.

OueHouHble MATEPHUAJIBI ISl TEKYIIETr0 U Py0e;KHOIr0 KOHTPOJISI YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTALMU
5.1.  Konnoxkeuym

B CCMCCTPC MPOBOAATCA TPU KOJUIOKBUYMA, KOTOPBIC OIICHUBAKOTCA II0 8 Oamios

KaXKIbIH.

Bonpocuwi, évinocumsie Ha Konnokeuym
(konmpoaupyemoie komnemenuyuu — OIIK-4 YK-2)
Ilepebiit Konnokeuym




Marematuyeckuil amnmapaT Ajs MOJETUPOBAHUS CHUTHAJOB, YCTPOMCTB M CHCTEM.
JIvHeiHbIe CUCTEMBI M UX MAaTeMaTUYECKOe omucaHue. MaTteMatndeckrue MOAEIN HETUHEUHBIX
cucteM. MareMaTuyeckrue MOJENU CIy4aHbIX BEJIWYMH, IpolLeccoB U noiied. Mcnonp3oBanue
ammapara KOMIUIEKCHON OTrHOarolIel JJis ONucaHus MpeoOpa3oBaHUs Y3KOTOJOCHBIX CUTHAJIOB
YaCTOTHO-CEJIGKTUBHBIMU YCTpoicTBamMu. KBaapaTypHblii cioco0 mpeAcTaBIeHUs] KOMITTIEKCHOM
orubatomeir. Cxema TMOMy4YeHHUs KBaJPaTypPHBIX COCTABJISIFOIINX KOMILJIEKCHOW OTHOaroIieit
Y3KOMOJOCHOTO CUTHajla. MoAeIUpOBaHUE SJIEMEHTOB MPUEMHOTO TpakTa pPaguOTEeXHUYECKHUX
CHCTEM C MCITOJIb30BAHHUEM armapaTra KOMIUIEKCHOU orubatromieir. MeTo1 mHTerpana HaJoKEeHHs
JUIST  KOMIUIEKCHBIX ~ oruOarommx. MoJenupoBaHue  HEMWHEHHBIX  OE3BIHEPIIMOHHBIX
npeoOpa3zoBanuii. OOIME TPUHIMIB MOJACIUPOBAHUS HEITUHEHHBIX JJIEMEHTOB METOJIOM
KOMIUIEKCHOW orubaromeid. JIuHeitHoe W KBaJpaTUYHOE JIETEKTUPOBAHUE Y3KOMOJIOCHOTO
CUTHaJIa.  ANTOpUTM  mpeoOpa3oBaHMsi ~ KOMIUICKCHOW — OTHOAMOIIEH  aMIUTUTYIHBIM
OTpaHUYHUTENIeM. ANTOPUTM TIpeoOpa3oBaHUS KOMIUICKCHOW orubaromeld mpu  (a3zoBoM
nerektupoBanuu. l[lpumep wmonenupoBanus mudpoBoro aemoxyinsropa QPSK-curnana.
Anroput™M TipeoOpazoBaHUS KOMILIEKCHOW OTuOaroIield Mpu MOJCIUPOBAHUA YaCTOTHOTO
JIeTEeKTOpa.

Bmopoit konnokeuym

OcHOBHBIE MOHATUS MAaTEMaTUYECKOW CTAaTUCTUKHU. OlLEHKa BEPOSATHOCTU CIIy4alHOIO
coOpITHA. OmnpeneneHre HeU3BECTHBIX MapaMeTPOB pacrpeesieHusl. DJIEeMEHThl PErpecCHOHHOIO
U JUCIEPCHOHHOrO aHain3a. OLEHUWBAaHUE XapaKTEPUCTUK CIyYalHBIX HPOLECCOB M IOJIEH.
OcCHOBHbIE  XapaKTEPUCTHKH CTATUCTMYECKHUX OICHOK. MeToAbl OIEHKH [apaMeTpoB
pacripeniesieHusi: oOImuMil OallecOBCKUMM TOAXOJ, OLEHKa IO MaKCUMyMy aroCTepHOPHOM
IUIOTHOCTH BEPOSITHOCTH, OLIEHKa MaKCHMAaJbHOIO IpaBionoaodus. JIuHeliHOe olLieHuBaHUeE.
MeTton HaMEHBIIIUX KBaIPaToB.

Tpemuii Konnokeuym

MopenupoBanue cCiy4ailHbIX BeIWYMH. MOJENINpOBaHNWE CIIyYalHBIX ITPOLIECCOB.
MonenvpoBaHue ciydaiiHbIX nojeil. MonenupoBaHue Cily4aiiHbIX TOTOKOB U CUCTEM MacCOBOTO
oOciayxuBaHusi. MaremMatuyeckoe  MOJEIMPOBAHHWE  KAHAJOB  PAJUOTEXHUYECKUX U
TEJIEKOMMYHUKALMOHHBIX cHUCTeM. MoJienupoBaHKe CIydalHbIX BEIMUYMH: METOJ HEJIMHEHHOTO
npeoOpa3oBaHusi, 00paTHOTO (YHKIMHM pacHpenesieHUs; METOJ Ha OCHOBE MNpeoOpa3oBaHUS
HOopManbHO pacnpenencHHslx CB. Meroxn HeliMana; MeTon KyCOYHOM —amnmpOKCUMAIIUH.
CpaBHuTeNnbHasE  XapaKTEpUCTUKA  METOJOB  MOJEIUPOBAHUS  CIyYalWHBIX  BEJIMYMH.
MopenupoBaHue ciydalHBIX BEKTOpPOB. MeTon ycnoBHBIX pacmpeneneHui. Meron Heinmana,
00001IeHHBI HA MHOTOMEpHBIN ciayyail. MoaenupoBaHue cilydallHbIX BEKTOPOB C 3aJlaHHOM
KOPpEJSIIMOHHON MaTpuliell. MoJenrpoBaHUe IayCCOBCKMX CIIy4alHBIX IPOLECCOB. MeTobl
HaX0oX/IeHus Ko3(h( UIHUEHTOB (OPMUPYIOUIMX HEPEKYPCUBHBIX W PEKYPCUBHBIX (UIBTPOB.
MogenupoBaHue HErayCCOBCKHX CIIydalHbIX mporeccoB. OOIMUN alroput™M MOAEIHPOBAHUS.
MopenupoBaHue PIJIEEBCKOTO CIYYalHOTO Ipolecca M MpOoLEcca ¢ MOKa3aTeIbHBIM 3aKOHOM
pacnpenenenus. [[pyHIMIBI MHTEPIIPETALMK MOBEAEHUS] AUCKPETHBIX YCTPOMICTB CpeICTBaMHU
MOJIETTMPOBaHUA. JTanbl MojenaupoBaHus. OpraHuzanus mporecca 00paOOTKH JTaHHBIX.
MonenupoBanue 1 peasibHoe BpeMsi. CkBo3HOe MojienupoBaHue. CoOOBITHIHOE MOAETHUPOBAHNUE.
CoObiTHitHOe MojnenupoBanue B Matlab. Mogens npueMHOro TpakTa paguoIOKallMOHHON
cucteMbl. Mojenu aJanTUBHOIO KOMIIEHCATOpa AKTUBHOW IIYMOBOW IOMEXH, IHdpoBoro
COTJIaCOBAaHHOTO (UIIBTPA, CHUCTEMBI AJANTHUBHOW MEXKIIEPUOJHOW KOMIICHCAIIMHM TTAaCCHUBHOMN
IIOMEXH.

Pexomenoayuu npu nodzomoexe K KOA10KEUYMy
e [popaboTaTh KOHCHEKTHI JIEKIUH 110 BOIPOCcaM KOJIJIOKBUYMa;
® [IPOYUTATh OCHOBHYIO U JOINOJIHUTENIBHYIO JIUTEPATYPY, PEKOMEHOBAHHYIO 110
M3y4aeMbIM BOIIPOCAM;



® OTBCTUTH HAa BOIIPOCHI KOJUIOKBHUYMaA,
® [IpH 3aTPYAHCHUAX, IPOKOHCYJIBTHPOBATHCA C IPCTIOAABATCIICM.

Kpumepuu oyenusanus

Ouenka
HEYJIOBJICTBOPUTEJBH | YAOBJIETBOPUTEIbHO X0pouIo OTJINYHO
0 4 danna 6 6as10B 8 dasioB
2 das1a
Crynentr He  3Haer | CryaeHT noBepxHOCTHO | CtyneHT xopouwo | CTyJeHT B IOJIHOM
3HAQUUTEJIBHOM  YacTH | 3HaeT BOIPOCHI | 3HA€T  MaTepuai, | oobeme 3HaeT
BOIIPOCOB,  JIOIIYCKA€T | KOJUIOKBHYMa, rpaMOTHO U IO | MaTepua,
CYLIECTBEHHbIE OLIMOKHU | JOMYCKAaeT HETOYHOCTH | CYLIECTBY M3JIaraeT | rpaMOTHO ¥ IO
B OTBETax Ha BOIIPOCHI | B OTBETE HAa BOIIPOC ero, JIONIyCKasl | CyIIECTBY H3J1araeT
HEKOTOpBbIE €ro, He JOIycKas
HETOYHOCTHU B | CYILIECTBEHHBIX
OTBETE Ha BONIPOC | HETOYHOCTEH B
OTBETE Ha BOIPOC.

5.2. OO0Opa3ubl TeCTOBBIX 3aJaHUI
(konmpoaupyemote komnemenuyuu — OIIK-4, YK-2)
ObpatHoe auckpeTHoe npeodpazoBanre Oypbe MPUMEHSETCS IJIA:

1. onpeoenieHusi ChReKmpa CUeHAaLd;

2. onpeoeneHusi CHeKmMpAaibHbIX 2APMOHUK;

3. onpeoenieHus Kencmpa CUueHala;

4. B0CCMAHOBIEHUSL CUCHANA O U3BECIHOM) CNEKmp).

JIuneiinas (anepuoanyeckas) CBEpTKa JUCKPETHBIX CUTHAJIIOB IPUMEHSETCS JJIs:
1. BbLIYUCTICHUSA CHEKMPA,

2. BbIUUCTICHUS KENCMPA,

3. B0CCMAHOBIIEHUSL CUSHANA NO U3BECIHOM) CHEKMPY,

4. BbIUUCTICHUS 83AUMHOU KOPPENAYUU O8YX CUSHAILOB.

PexypcuBHBIE TUCKPETHBIC CUCTEMBI UMEIOT:

1. 6cee0a xoneunyio (KUX) umnynvcuyro xapakmepucmuxy;

2. sceeda beckoneunyro (BUX) umnynvcuyro xapakmepucmuxy,

3. koneunyto (KUX) unu 6eckoneunyro (BUX) umnynochyto xapakmepucmuxy.

Jlns cnsura curHaia Ha 1 TakT HeoOX0auMo Z - ipeoOpa3oBaHUE CHUTHAIA YMHOXKHUTh Ha:
1. Ha z;

2. Ha 1/;

3. Ha X;

4. Ha nT.

KBangpaTuunslii Kputepuii CHHTE3a (QUIBTPOB:

1. MaxKcumusupyem cpeoHuti Keaopam pacCmosHUus Mexcoy mpeOyemou u peanu3yemot
AYX;

2. MUHUMU3UPYEm CPeOHUL K8aopam paccmosinus mexcoy mpeoyemou u peanuzyemoi A4X;
3. YCpeoHsiem Keaopam paccmosiHus medxcoy mpeoyemoti u peaiuzyemou A4X;

4. ycpeousiem paccmosnue mexcoy mpebyemoti u peanuzyemori A4X.

Kakoii curnan HazpiBaeTcst UPPOBBIM?

1. Cuenan ¢ OuckpemuviM ¢hazo08blM NPOCMPAHCMBOM U OUCKPEMHbIM KOOUPOBAHHBIM
epemenem;

2. CueHan ¢ Henpepuvl8HbIM (a308bIM NPOCMPAHCIBOM U HENPEPbIBHLIM BPEMEHEM,

3. Cuenan ¢ OUCKpemHviM KOOUPOBAHHLIM (PA308bIM NPOCMPAHCMBOM U HENPepPblEHbIM
epemenem;
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4. Cuenan ¢ HenpepuvlHbIM (Pa308biM NPOCMPAHCIMEOM U OUCKDEMHBbIM KOOUPOBAHHBIM
8pemeHeM.

JIJiss TUCKpeTH3allii CHTHAJIOB C TPAaHMYHON 9acTOoTOW Fmax MOXHO HCHOJIh30BaTh 4YacTOTY
JIUCKPETHU3AIHH:

1. Fmax;

2. 2 Fmax;

3. Menvwe Fmax,

4. bonvwe 0, Ho menvwe Fmax.

CHeKTpbl TUCKPETHBIX CUTHAIOB 00JIaIal0T CBOMCTBOM:
1. nepuoOOUYHOCIU NO MOUWHOCTU,

2. nepuooOUYHOCMU NO AMAIUMYOe;

3. nepuooOUYHOCMU NO Yacmome,

4. nepuoouyHocmu no ghase.

PeKprI/IBHBIe JUCKPETHBIC CUCTEMBI:

1. 8ce20a UMelom ces13b 8nepeo;

2. 6ce20a umerom oOpamuyIo Cé:a3b,;

3. 8ce20a uUMelom ces13b 6neped U 0OPAMHYIO C6:A3b;
4. He umerom 0Opammbvix ces3ell.

Z - npeoOpa3oBaHuUe SIBIISCTCS:

1. HeUHEeUHbIM,

2. JIUHEUHBIM,

3. K8AOpamu4HbIM;,

4. K8AOPAMYPHBIM.

[Ipu napannenbHOM coeUHEHUH TU(POBBIX (PHIBTPOB:
1. nepeoamounvle QYHKYUU CyMMUPYIOMCsL;

2. nepeoamoyHvle QYHKYUY bl4UMAIOMcs;

3. nepeoamoumnvie QYHKYUU NePeMHONCAIOMCs;

4. nepedamoyHwvle HyHKYuu NOKACKAOHO OeIsIMCsl.
@UIbTPHI C KOHEYHON UMITYJIbCHOM XapaKTEPUCTUKOM:
1. 6ce20a HeyCmoutuyUsyl,

2. 6ce20a ycmouyuebl,

3. HeyCmouuuesbl HeOOILULOM OUANAZOHE CUSHANIO8,)
4. YCMOUYUBbL 8 HEKOMOPLIX MOUKAX.

[Tpoexktupoanus KNUX-huiabTpoB no KpUTEPHIO PABHOMEPHOTO NMPUOIMKEHHS OCYILIECTBISETCS
C IIOMOIIBIO:

1. aneopumma I 'epyens;

2. anecopumma Horomona,

3. aneopumma Pemesa;

4. aneopumma I aycca.

Kaxk ocymecTBnsiercs paBHOMEpHasi JUCKPETU3AIIHS ?

1. C ucnonvzosanuem amnaumyOoH020 MOOYIAMopa,

2. C ucnonvzosanuem amnaumyoHo-ghaz08020 Mooyiamopa,

3. C ucnoav3oeanuem makmogo2o 2eHepamopa ¢ NePemMeHHol Yacmomou,
4. C ucnonvzosanuem makmogoz2o 2eHepamopa ¢ NOCMOAHHOU YaCMOMOl.
bricTpas cBepTKa MpUMEHSETCS TPU BBIYKUCICHUH CBEPTKHU ABYX CHUTHAJIOB:

1. He0cPaAHUYEHHOU OIUMENbHOCMU,

2. OeCKOHeyHOoU ONUmenbHOCmu,

3. bonvwou onumenvrocmu (6onee 500 omcuemos);

4. manou onumensHocmu (menee 50 omcuemos).

HepekypcuBHBIC TUCKPETHBIC CHCTEMBI SIBIISIFOTCSI:

1. 8ce20a HeyCmoudusbIMU,

2. 6ce20a yCmoudusbiMU,
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3. VCMOUYUBHIMU 8 HEKOMOPOU 00IACU YACTNOM U HEYCMOUYUBLIMU 8 OCIAILHOU 001acmu
yacmom;

4. VCMOUYUBLIMU NPU MAOM YPOGHE CUSHANA U HEYCMOUYUBLIMU NPU OONbUIOM YPOBHE
cueHana.

[Tpu mapannensHOM coeMHEHUH U(POBBIX PUIBTPOB MEpeIaTOUHbIe (DYHKINU:

1. nOC1e0068ameNbHO GbIYUMAOMCAL,

2. 8ce CyMMUPYIOMCsL,
3. 8ce NepPeMHONCAIOMCSL;
4. nocie008amenvbHo 0esimcs Opye Ha opyad.

[Ipu nocnenoBaTeTbHOM COEAMHEHUHU TUPPOBHIX QUIBTPOB NepeaaTOYHbIe QYHKIUH:
1. noc1e008amenbHO 8bIYUMAIOMCSL;

2 6ce CyMMUpyIomcesi;

3. 6ce NepemMHONCarOmesL;

4 nocie008amenbHo 0esimes opye Ha opyea.

Memoouueckue pekomenoayuu no nO020MoOBKe K meCcmupo8anuio

TecTel — 3TO BONPOCH WM 3aJaHus, MpPEeayCMaTpPUBAIOIINE KOHKPETHBIA, KpATKH,
YEeTKUH OTBET Ha HMEIOIIHMECS ATATOHBI OTBETOB. lIpum camMoCTOSTENbHON MOATOTOBKE K
TECTUPOBAHUIO CTYJEHTY HEOOXOTUMO:

a) TOTOBACh K TECTUPOBaHHWIO, IMpopaboTaTh HMHMOPMAIMOHHBIMN MaTepuan [0
qucruminHe. [IpOKOHCYNBTUPOBATBHCS C MpEnojaBaTeleM [0 BOMPOCY BbIOOpa yueOHOMH
JTUTEPATYPHI,

0) 4eTKO BBISICHUTE BCE YCIIOBUs TECTHPOBAHHS 3apaHee. 3HATh, CKOJIBKO TECTOB Bam
OyZIeT TPEeI0KEeHO, CKOJIBKO BPEMEHH OTBOAMTCS HAa TECTUPOBAHUE, KAKOBA CHCTEMa OICHKH
pe3yabTaToOB U T.1.

B) MpuCTymas K paboTe C TeCcTaMH, BHHUMATEIBHO W JI0 KOHIIA MPOYTUTE BOMPOC M
mpejiaraeMble BapuaHTBhl OTBETOB. BriOepuTe mpaBUiIbHBIE (MX MOXET OBITh HECKOJIbKO). Ha
OT/IETLHOM JINCTKE OTBETOB BBIMUINUTE IMGPY BOMpoca U OYKBBI, COOTBETCTBYIOIIUE
MpaBUJIILHBIM OTBETAM;

I) B TPOIIECCE PEIICHHs >KEIaTeJIbHO TPHUMEHSITh HECKOJBKO TIOIXOJ0B B PEIICHUH
3aJaHus. JTO TO3BOJISET MaKCUMajlbHO THOKO OINEpHpPOBaTh METOJAMHU PEIICHUs, HaXOMs
KQKJIbIM pa3 ONTHMAJIbHBIN BapUaHT.

n) ecnu Bbl BCTpeTWsM 4pe3BbIYAiHO TPYAHBIM Juisi Bac Bompoc, He TpaTrbTe MHOIO
BpeMeHHu Ha Hero. [lepexonuTe k mpyrum Tectam. BepHuTech K TpyTHOMY BOIIPOCY B KOHIIE.

€) 00s13aTeIbHO OCTAaBbTE BpEMs IS IPOBEPKH OTBETOB, UTOOBI H30€KATh MEXaHUUECKUX
OIMOOK.

Kpurepumn oueHuBanus

Onenka

HEYJIOBJIETBOPUTEIHHO yIOBJIETBOPUTEIHHO XOpOILIO OTJIMYHO
0 6amtoB 3 Gama 4 Gayna 5 b6amioB

menee 50 % mpaBuibHO | 50-70% mpaBunbsHO | 71-85% 86-100%

BBITIOJTHCHHBIX 3a/IaHUH. BEITIOJTHEHHBIX MIPABIIEHO MIPABUIILHO

3aaHMil. BBITIOJTHEHHBIX BBITIOJTHEHHBIX

3a/IaHHM. 3aIaHU M.

5.3. 3apanus aJs JaG0paTOPHBIX 3aHATHI

(konmponupyemvie komnemenyuu — OIIK-4, YK-2)
JlaGopaTopHBIii TPAaKTUKYM SIBJISIETCS BaKHBIM 3JIEMEHTOM OOYYEHHs, T.K. NMPHUBHBAET
HaBBIKM CaMOCTOSATENIHOM paOOThl Ha PAa3IMYHOM J1IaOOPaTOPHOM OOOPYIOBAaHUM M yMEHHUE
10JIb30BAThCS PA3NIUYHBIMU IPUOOPAMU U HHCTPYMEHTaMHU.

12



Ipumep munosoii 1abopamopmoti pabomsi — «MaTemMaTuieckas UMUTAI[HOHHAST MOJIENb
ONTUMAIBHOTO OOHAPYXHUTENSI U U3MEPUTENS NalbHOCTH N0 1enuy. llenbro manHo# paboThl
sBrseTcss V3ydeHue MPUHIMIIOB OOHAPYXEHHS PaIUOJIOKAIMOHHBIX CUTHAJIOB, 3aBHCHMOCTH
BEPOSITHOCTH TPABWIBHOTO OOHApPY)KCHHSI CHTHaja OT OTHOIICHHUS CHUTHAI-IIYM, a TaKXe
M3Y4YEHUE UMITYJIbCHOTO U3MEPUTEN JAIbHOCTU JI0 LI€JIM U 3aBUCUMOCTU TOYHOCTH U3MEPEHUS
JATBHOCTH OT OTHOIIEHUSI CUTHAI-IITY M.

Memoouueckue pekomenoayuu

BrimonHeHne Kax10i 1abopaTopHOi pabOThI CKIIAIBIBACTCS U3 CIAEAYIONINX ITAIOB.
1. CamocrosiTenbHasi MOATOTOBKA CTYAEGHTOB K paborte. Ilepen Hawyaiom paOOTBI CTYJIEHTHI
JIOJIKHBI YETKO TPEJCTABIATh ceOe 1enb paboThl, 3HaTh CXEMY, METO U3MEPEHHUS, (PUINIECKYIO
CYLIHOCTh OKHMJIa€MBIX pe3yJbTaToB. JlomkeH OBITh MOATOTOBIEH MPOTOKOJ H3MEPEHMIH,
CoJIep>KaIvii TaOIUIIBI IS 3aMKUCH PE3yIbTaTOB U3MEPEHUI U OCHOBHBIE pacueTHbIe (JOPMYIIBI.
CTyleHTbl, HE IOATOTOBUBIIHECS K pabOTe B COOTBETCTBUU C JITHMH TpPECOOBAHHSIMH, K
BBITIOJTHEHHUIO pa0OThI HE JOMYCKAIOTCS.
2. IIpoBeneHne >KCIEPUMEHTA. DTOT 3TAll OCYIIECTBISETCS B COOTBETCTBUU C METOAUYECKHUMU
YKa3aHUSIMH, KOTOPBIE COJIEP’KATCS B ONMMCAHUM K Kaxoil pabdote. JlaboparopHbie n3MepeHus
Ha CTEHJE CTYJAEHT MOXXET HadaTh TOJBKO IIOcie coOeceoBaHMsl C IMpernojaBaTelieM U
MOJTyYeHHUs COOTBETCTBYIOIIETO Jomycka. JIroOble W3MEHEHUsT B CXeMe MPOBOJIATCS IMPH
OTKJIFOYCHWH CXEMbl OT HWCTOYHWKA HAIpPsDKCHUSA. Pe3ylbTaThl W3MEpPEHHS IPOBEPSIOTCS
MpernoaaBaTenemM.

[Ipu paGore B mabGopaTopuu HEOOXOIUMO CTPOTO BBINONHATH BCE TMpaBUia TEXHUKH
0€30MMacHOCTH U yKa3aHUs MPEeroaaBaTers.
3. CocraBlieHHE OTYETa O IPOJIeTaHHOU padoTe.

K oTuety o BBINONIHEHHOU paboTe MPEABSBISIOTCS CIEAYIONINE TPEOOBAHUS:

OT4yer AOKEH COJlep’KaTh HCUEPHBIBAIOIIME JAaHHbIE, KaK O LEeIH paboThl, TaK U O
pe3ynbTaTax B CIEAYIOIICH MOCIeI0BaTeIbHOCTH:
o 3aJlaHueE;
CXeMa YCTAaHOBKH W OIMCAHNE METOJIUKH U3MEPCHHIA,
NEPBUYHBIEC SKCIIEPUMEHTATIbHBIEC PE3YIbTAThI 32 MOAIKUCKHIO MPEToAaBaTes;
pe3yNbTaThl 00pa0OTKU IKCIIEPUMEHTATIBHBIX TaHHBIX, BKIIIOYas TpauKu, TaOIHIIb;
oO11re BBIBO/IBI O pabOTe U 3aKIIIOUEHUE, O KAYECTBE UCCIIEI0BAHHBIX MaTEpUaIIOB.
TekcT oryera AOMKEH OBITh HAaMHMCaH aKKypaTHO M pa30op4yMBO OT PYKH WU
IIPEJICTaBIEH B BUJE pacHeyaTKH, IOCIE KOMIBIOTEpPHOM BEepCcTKU. B 00oux ciyyasx TekcT
JOJKEH TPEACTaBIsATh COOOM JorMyeckoe W3JI0KEHUE CylecTBa Bompoca. Hepomyctumo
npuBezieHne (opmyn, Tabuui O0e3 pazbACHEHHWH BceX 0003HA4YeHWH W cokpameHwid. OTtder
JIOJIKeH OBbITh MOHSATEH JJIs KaXKJO0T0 YUTAIOMIEro 06e3 KaKUX-JIM00 JOTOTHUTEIbHBIX BOMPOCOB Y
COCTAaBUTEJIEH OTYETA.
4. Tlocne mpencTaBieHHsS OTYETa CTYICHT JODKEH HMEThb, KaK MHHHMYM, MOBEPXHOCTHBIE
3HAHUS TI0 KOHTPOJBHBIM BOMPOCAM K padoTe, UMEIONUMCS B METOJIUYCCKIX YKA3aHUSIX, H EMY
BBICTaBIIAETCS Oall, KOTOPHIM OIIEHEHA JaHHas labopaTopHas paboTa.

6. IIpomexxkyTouHAasi aTTecTANUSA
(konmpoaupyemote komnemenyuu — OIIK-4, YK-2)
Cnucok 0CHOGHbBIX 60NPOCOE K IK3AMEHY

1. Maremarnueckuii anmapaTr JUisi MOJAEIUPOBAHUS CHUTHAJIOB, YCTPOHMCTB M CHCTEM.
JIuHelHbIE CUCTEMBI M KX MATEMAaTUYECKOE OIMCAHHUE.
2. MaremaTtuueckue MOJIEIH HEJIMHEWHBIX CUCTEM.
3. Marematudeckue MOJENIHN CIIy4alHbIX BEJINYHH, IPOLECCOB U MOJIEH.
4.  Hcronmp3oBaHME ammapara KOMIUIEKCHOW oruOaromield st omucaHus HpeoOpa3oBaHUs
Y3KOIOJIOCHBIX CUTHAJIOB 4YaCTOTHO-CEJIEKTUBHBIMHU YCTPONCTBAMM.
5. Ksagparypsslii cioco0 mpecTaBieHus KOMIIJIEKCHOW orubaronieil.
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6. Cxema TmoNyuyeHHMs  KBaJpaTypHBIX  COCTaBISIOMIMX  KOMIUIEKCHOM  ormbaromieit
Y3KOIIOJIOCHOT'O CUTHAJA.

7. MogaenupoBaHue 3JEMEHTOB IPUEMHOIO TpPaKTa pPAJUOTEXHUYECKMX CHUCTEM C
MCITOJIh30BAHUEM aIllapaTa KOMIJIEKCHON OTHOArOIIeH.

8.  Mertoa uHTerpaga HalI0XKEHUS 151 KOMIUIEKCHBIX OrMOArOIInX.

9.  MoaenupoBaHue HEIMHEWHBIX OE3bIHEPIIUOHHBIX MTPE0OPa30BAHUM.

10. OOmue NPUHIUMIBI MOJCIUPOBAHHUS HEIMHEHHBIX 3JEMEHTOB METOJIOM KOMIUIEKCHOM
orudaromen.

11. JIuneliHOe M KBaJipaTUUHOE IETEKTUPOBAHUE Y3KOMOJIOCHOTO CUTHAIIA.

12.  Anroput™m npeoOpazoBaHus KOMIUIEKCHON Orn0aromeil aMIIuTy IHBIM OTPaHUIUTEIIEM.

13.  Anroputm npeobpa3zoBaHUs KOMIUIEKCHON orubaromiel npu ¢pa3oBoM JIeTEKTHPOBAHUY.

14. Tlpumep moxaenupoBanus nudposoro nemoayistopa QPSK-curnana.

15. Anroput™m npeoOpa3oBaHUs KOMILIEKCHON orubaromieil mpu MOJeTUpOBaHUK YaCTOTHOTO
JIETEKTOpa.

16.  OcHOBHbIE IOHATUS MAaTEMATUUECKON CTATUCTHKH.

17. OrmeHka BEpOSTHOCTH CITyIaHHOTO COOBITHSA.

18.  OmnpeneneHre HEN3BECTHBIX TAPaMETPOB pacIpEACICHUS.

19. DneMeHThl perpecCHOHHOTO U JUCIIEPCUOHHOTO aHaIu3a.

20. OueHuBaHUE XapaKTEPUCTUK CIyUYaiHBIX MPOLIECCOB U MOJEH.

21. OCHOBHBIE XapaKTEPUCTUKN CTATUCTUYECKHUX OLICHOK.

22. Meroapl OLIEHKH MAapaMeTpOB paclpeesieHus: o0l 6ailecCOBCKUN MOAXOJ, OLIEHKA 10
MaKCHMyMy aroCTepUOPHON MIIOTHOCTU BEPOSITHOCTH, OIIEHKAa MaKCUMAJIbHOTO TPaBI0No00usI.
23. JIuHeliHO€ OLIEHUBAHHUE.

24. Mertoa HaUMEHBIINUX KBAJPaTOB.

25. MonenpoBaHHUe CIIy4yalHbIX BEIUYUH.

26. MogaenupoBaHUe CIIy4alHbBIX TPOLIECCOB.

27. MonenupoBaHUE CIy4alHBIX MOJEH.

28. MogenupoBanre  CIydyalHbIX TIOTOKOB W CHCTEM  MacCOBOTO  OOCITy>KHBaHUSI.
MatemaTuueckoe MOJEIMPOBAaHUE KAaHAJIOB PAJMOTEXHUYECKMX M TEIEKOMMYHUKAIIMOHHBIX
CUCTEM.

29. MoaenupoBaHue CIlyyaiHbIX BEIMYHH: METOJ HEIMHEHHOro MmpeoOpa3oBaHus, 0OpaTHOrO
(GyHKIIMH pacripeiesieHns ; METOJT Ha OCHOBE MPeoOpa3oBaHusl HOpMAIIbHO pactpeneineHHbx CB.

30. Meron Helimana; MeTOl KyCOYHON allIPOKCHMAIUH.

31. CpaBHuTenpHas XapaKTepUCTUKA METOI0B MOJIEIUPOBAHUS CITydallHBIX BEJIHUUH.

32. MoaenupoBaHue ClIy4aiiHbIX BEKTOPOB.

33. Meron yCIOBHBIX pacupeieIeHUN.

34. Meton Heiimana, 0600111eHHBII HA MHOTOMEPHBIN CITy4dai.

35. MopaenupoBaHue CIy4alHbIX BEKTOPOB € 3aJaHHON KOPPEJALIMOHHON MaTpUIIEH.

36. MoaenupoBaHHe rayCCOBCKUX CIIy4alHBIX IPOIECCOB.

37. Mertoasl HaxoxAeHUsI KOA(P(GUIUEHTOB (GOPMUPYIOIIUX HEPEKYPCUBHBIX U PEKYPCHUBHBIX
bUIBTPOB.

Memoouueckue pekomenoayuu npu ROO20mMoeKe K IK3AMeHy

[ToaroroBka CTyAEHTOB K PK3aMEHY BKIIIOUAET MPOPabOTKY JIEKIIHiA, B TEUEHUE CEMEeCTpa
U HEMOCPEJCTBEHHYIO TMOATOTOBKY B JIHM, MPEAIISCTBYIOIINE SK3aMEHy, BKIOYas, KOHEYHO,
MOJATOTOBKY K KOJUIOKBHYMaM, TECTUPOBAHHUIO, BBINOJHEHUIO J1a0OpaTOPHBIX pabdoOT M UX
3aLIUTY.

Jl7is MOATOTOBKM K OTBETAM Ha K3aMEHAI[MOHHBIE BOMPOCHI (OHU BBIJAIOTCS B KOHIIE
ceMecTpa) CTYIEHT JOJDKEH MCIONb30BaTh HE TOJBKO KypC JIEKUIUH, HO M OCHOBHYIO H
JOTIONTHUTENBHYIO JIUTEpaTypy M BBIPAaOOTKM YMEHHUs JaBaTh pa3BEpHYThIE OTBETHl Ha
MOCTaBJICHHBIE BOIIPOCHI.
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B Xxo1e mOATrOTOBKM K 9K3aMEHY CTYJIEHTY HEOOXOAMMO oOpamiath BHUMAaHUE HE TOJIBKO
Ha YPOBCHbL 3allOMUMHAHWA, HO W Ha CTCIICHb ITOHHMMAaHUA H3Y4YAaCMbIX BOIIPOCOB. A »T1O
JOCTHUTAETCS HE MPOCTHIM 3ay4YMBaHUEM, a YCBOSHHEM MPOYHBIX CUCTEMATU3UPOBAHHBIX 3HAHUI
AHAJIUTUYCECKUM MBIINIJIICHUEM. CJ'IC)IOBaTeJ'IBHO, HEMMOCPECACTBCHHAA IIOATOTOBKA K JK3aMCHY
JOJDKHA B pa3yMHBIX HPOIMOPIMAX COYETaTh W 3allOMUHAHUE, W TOHUMAaHUE IMPOTPAMMHOTO
MarepHania.

Pacnpedenenue 6annoe mexkyuiezo, pyoexcno2o KOHmpoJisa u IK3amena

Ne O6man 1-s1 TOUKAa 2-91 TOUYKA 3 Touka
cymMMma
1. | Tekymuii KOHTPOJIb
TTocemenue 3agaTuii 10 3 3 4
OaioB Oamta Oamta Oamta
Brimmonnenue u 3ammra 21 7 7 7
71a00pPaTOPHBIX PaboT oat OayIoB 0ayIoB 0aJIoB
2. | PyOexHblii KOHTPOJIb
TectupoBanue 15 5 5 5
0a1IoB 0aJIoB 0a1IoB 0aIoB
KomnokBuym 24 8 8 8
Oamta 0asIoB 0aioB 0aoB
Hroro 70 23 23 24
0aJ1;10B 0as1a 0as1a 0as1a
3. | Ox3amen 30 min — 15, max — 30
0aj10B 0aJL1I0B

Kpumepuu oyenueanus

ITpu ocBoennu aucuumnunsl popmupyercs komneteHuus OIIK-4, YK-2

HpeyCMOTPEHHBIX
KBaJTM(HUKAIMOHHAs paboTa).
CdopMHPOBaHHOCTH KOMIETEHIIMY B paMKaxX OCBOCHHMS JAHHOW JUCLUIUIMHBI OI[CHHBACTCS

. YkazaHHast KoMIeTeHIus1 (OpMUpPyeTcs B COOTBETCTBUU CO CIIEAYIOIIUMHU dTAllaMU:

(dbopMupoBaHHE ¥ Ppa3BUTHE TEOPETHUYECKUX 3HAHUH, IMPEIyCMOTPEHHBIX YKa3aHHOM
KOMIIETEHIIMEH (JIEKIIMOHHBIE 3aHATHSA, CAMOCTOSITeNIbHAs paboTa CTYICHTOB);
npuoOpeTeHne M pa3BUTHE TPAKTHUECKUX YMEHHH, MPEAYCMOTPEHHBIX KOMITETCHIIUEH
(mabopatopHbie paboThI, caMOCTOsITENIbHAs paboTa CTy/I€HTOB);

3aKpCIJICHUC

10 TPEXYPOBHEBOM LIKAJIE:
0a30BbIil YPOBEHb (OLIEHKA «Y/JAOBJIETBOPUTEIbLHO)») SBISETCS 0053aTEIBHBIM JIJISI BCEX
00yyaroImuxcs Mo 3aBepIIeHNH OCBOCHUS TUCIMILIMHEI,

IIPOJABUHYTHIN

TEOPETUYECKUX
KOMIIETEHITNEN

YPOBEHb

(omeHka

3HAHUM,
(;maGopatopHbIe

«X0po1Io»)

yMEHUHI

paboTHI,

U TPaKTHUYECKUX
MPAKTHKH,

XapaKkTepu3yercs

HaBBLIKOB,
BBIITYCKHAs

MPEBLINICHUEM

MUHUMAJIbHBIX XapaKTEPUCTUK C(HOPMHUPOBAHHOCTU KOMIIETEHIIMU MO 3aBEPILIEHUU OCBOCHUS
JACUHUILTUHBI;
BBICOKMI ypOBEHb (OLEHKA «OTJIHYHO») XapaKTepU3yeTCs] MAKCHUMAaJIbHO BO3MOXKHOMN

BBIPAXKCHHOCTHKO KOMIICTCHI NN

CaMOCOBCPUICHCTBOBAHUAA.

KpI/ITepI/II/I OICHKH Ka4Y€CTBAa OCBOCHHUA NUCHUIIIMHBI IPUBEACHBI B IIPUJIOKCHUN 1.

KonTpoJb KypcoBbIX padoT

KypcoBas paboTa He npeycMOTpeHa yueOHbIM IUIaHOM.

U ABJEICTCA BaXHBIM KAa4YCCTBCHHBIM OPHUCHTUPOM  JUIA
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8. MeTtonnueckne MaTepuaJibl, ONpeAessionue Npoueaypbl OeHUBAHUS 3HAHUH,

yMeHHﬁ, HABBIKOB U OIIbITA A€ATCJIBbHOCTHU

KpI/ITepI/II/I OLICHKH Ka4YCCTBAa OCBOCHHUA NUCHUINUIMHBI IIPUBCACHBI B ITPUIIOKCHUN 2.

Ta6JII/ILIa 6. PeBy.IIBTaTBI OCBOCHU y‘-IeGHDﬁ JAUCHHUIIIIMHBI, IMTOAJICKAITHNEC ITPOBCPKE.

Pe3yabTarhbl OcHOBHBIE OKA3aTeJIU OLEHKH pe3yabTaToB | Bua ouneHouHoro
o0y4eHus o0y4eHHs MarepuaJia
(KoOMIIETEHIIMH)

CnocoOeH ynpaBmiaTh | 3HaTh: METOJBI pacueTa, NpoeKkTupoBaHus, | Kommoksuym
IIPOEKTOM Ha BCEX | KOHCTPYHUPOBaHUSA u MozepHu3auuu | TectupoBaHue
JTamnax €ro | pagUOTEXHUYECKUX YCTPOMCTB M CHUCTEM C | BrimonHenue
JKM3HEHHOIO  IMKJa | UCIIOJb30BaHUEM CHCTEM | JIaOOPATOPHBIX
(YK-2). ABTOMATH3HPOBAHHOTO  IPOCKTHPOBAHUSA U | paboT
CnocobeH KOMIIBIOTEPHBIX CPEACTB.
paspabarbIBaTh U | YMeTb: OCYLIECTBIATH BbIOOp HaumbOonee | KomnokBuym
NPUMEHATH ONTUMAJIbHBIX  MNPHUKIAAHBIX IPOrpaMMHBIX | BeInmoiHeHue
CHELMAIM3UPOBAHHOE | TAKETOB ISl pEIIeHUs] COOTBETCTBYIOIMIMX | TAOOPAaTOPHBIX
MporpaMMHO- 3a71a4 Hay4HOU 51 o0pa3oBaTenbHON | paboT
MaTEMaTH4YECKOE eI TEIbHOCTH.
obecrieyenune A | Bragers:  COBpEMEHHBIMH  NporpaMMHbIMH | KommokBuym
NPOBCIICHNUA CpelcTBaMU  MOJEIHMPOBAHUSA, ONTHMAJIBHOIO | BeInosiHeHne
MCCIIEIOBAHUI U | IpOCKTUPOBAHUS Hu KOHCTPYHPOBaHUS | 1a00paTOPHBIX
peuenus paZIMOTEXHUYECKHX  YCTPOWCTB W  CHCTEM | paboT
MHXKCHEPHBIX 33124 | pa3IM4yHOrO (PYHKIMOHAIBHOTO Ha3HAYEHUS.
(OIIK-4)

16




9. Y4ebHO-MeTOAUUECKOE 00ecTedeHne TUCUMILTUHBI (MOILYJIA)

Ocnognasa numepamypa
1. lenyxun O. U. MonenupoBanue HHGOPMALIMOHHBIX CHCTEM. YueOHOe MocoOue JiIsl BY30B.
M.: l'opsiuas JIMHUS - Tenekowm, 2012. (B CBOOOIHOM JIOCTYTIE)

https://www.twirpx.com/file/754374/

2. Jloy A.M. Kenpton B.JI. Umutanmmonnoe moaenuposanue / A.M. Jloy-3-e uzn. — CII0.:
[Tutep, 2004. (B cBobomHOM moctyme) https://www.twirpx.com/file/1746669/

3. ®enopoB UN.b. MudopmarmioHHbIe TEXHOJIOTHH B PaMOTEXHUYECKHX cuctemax. M.: M3a-Bo
MI'TY um. H.D.baymana, 2011.

4. Npsxonos B.I1. Matlab u Simulink nns paguonmxenepos. M.: JIMK Ilpecc, 2011.

JlonoJsHuTeILHASA JTUTEPATYypa
1. Bopucos 10.11., Banyes A.A., Escuxos I0.A. Mozenuposanue ayIu0yCTPOWCTB U CUCTEM
METOJIOM KOMIUIEKCHBIX aMIuiuTy 1. — M.: M3gaTensctBo MOU, 1991.
2. bopucor IO.I1., EBcukoB FO.A., O0pe3koB ['.B., Unnukua B.M. COopHHK 3amad 1o
aBTOMATU3UPOBAHHOMY MPOEKTHUPOBAHUIO YCTPOMCTB U cucreM. — M.: UznarensctBo MOMU,
1981.
3. EBcukoB IO.A., UYanypckumii B.B. IlpeoOpazoBanme ciayuallHbIX TIPOIIECCOB B
paaMoOTEXHUYECKUX yCcTpoiicTBax. — M.: Briciias mkona, 1977.

Ilepuoouueckue uzoanusn
[lepeuenr nepuomMYecKuX W3MAHUM, mMomydaeMbix Oubmmorexkoit KBI'Y, B koTOpBIX
CTY/ICHT MOKET 03HAKOMUTHCS C COBPEMEHHBIMH JOCTHKECHUSIMH B 00JIaCTH PATMOTEXHUKU:
o KypHan TexHuueckon GU3NKHY;
e MUKpOIJIEKTPOHMKA,;
o Panmo;
e l3Bectus BeICIIMX yU4eOHBIX 3aBeeHuil Poccuu. PagnosnekTponuka.

Humepnem-pecypcot
http://lib.kbsu.ru/ — bubnuoreka KbI'Y
https://elibrary.ru/ — HayuHast anekTpoHHas Oubiuoreka
http://jre.cplire.ru/ — >xypHaJI pagruo3IeKTPOHUKH
http://shemu.ru/ — pagno cxemsbl U CTaThU.
http://www.radioliga.com/ — xypHan «Pagnomo0uTensy

10.  IIporpammHoe o0ecniedeHHe COBPEMEHHbIX HH(POPMAIIMOHHO-KOMMYHHKAIIHOHHBIX
TeXHOJIOTHl

1. CryneHTBl MMEIOT JOCTYN K €JUHOMY OOpa30BaTelIbHOMY MOpTaly, IJe MOTYT B
OTKPBITOM  JIOCTyIl€  IOJIb30BAaThCi  pecypcaMu  y4eOHO-METOJWYECKOM  JHUTeparypsl,
ABISIOIIMMUCS pa3zpaboTkamu Beaymux BY30B Poccun.

2. Ins peUTUHTOBOTO KOHTPOJISI UCIIOJIB3YETCS CUCTEMAa KOMITBIOTEPHOTO TECTUPOBAHUS
Ha 0a3e nmporpamMmmHoro obecrnieuenus Moodle.

3. Ilpu BbIMOJIHEHUU JTAOOPATOPHOTO MPAKTHKyMa CTYJIEHTHI B 00S3aTEIbHOM MOPSAKE
POBOJAT 00pabOTKY AKCHEPUMEHTAIBHBIX JaHHBIX C TPUMEHEHHEM MPOTPAaMMHBIX Cpen
Microsoft Exell, MathCad.

4. B pamkax obecrieueHus] IPUMEHEHUS] KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa30BaTeIbHOM
Ipolecce HMMEIOTCS  CIeNUaI3upOBaHHBIE KOMITBPIOTEPHBIX Kjacca C  COBPEMEHHBIM
MPOTPaMMHBIM 00€CTIeYeHHEM U UMEIOLINM BbIXO] B MIHTEpHET.
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http://www.radioliga.com/
http://shemu.ru/
http://jre.cplire.ru/
https://elibrary.ru/
http://lib.kbsu.ru/
https://www.twirpx.com/file/1746669/
https://www.twirpx.com/file/754374/

11. MarepuainbHO-TeXHHYECKOe o0ecreyeHue TUCIHILINHBI
MarepuanbHO-TEXHHUYECKYTO 0a3y IS POBEICHUS 3aHATHIA 110 JUCITUTUTMHE COCTABIISIOT:
o CHEIHMaTU3UPOBaHHAS ~ AyJUTOPHs, HCIOJNb3yeMas TMpU  MPOBEICHUM  3aHATUI
JEKIIMOHHOTO THUIA, OCHAILEHHAs MYJbTUMEIUUHBIM MPOEKTOPOM M KOMILJIEKTOM ammapaTryphl,
MO3BOJIAIOIIEH JEMOHCTPUPOBATh TEKCTOBBIE U TpadUIecKue MaTepHalibl;

° pabodee MeCcTo MperoIaBaTelis;
° paboyrie MecTa CTYJCHTOB.
MynbTUMEIHIHAS TPE3SHTALIHSI, COMTPOBOKIAIOMIAS JICKITHIO, TIO3BOJISET IPEI01aBaTe 0
aKHCHTI/IpOBaTB BHUMAHHUC CTYHGHHCCKOﬁ ay,Z[I/ITopI/II/I Ha KJIFOYCBBIX BOHpOC&X JICKIIUH.
JncnumimHa obecreueHa:

o TECTOBBIM MaTepHuajlaMd B 3JIEKTpOHHOM oOyuaromieit cucrteme «Moodle» (OTKpbITHIM
YHUBEPCUTET);

o KHIWKHBIM (POHI0M OMOIHOTEKH;

o 3IEKTPOHHBIMU BEPCUSIMU JIEKLIUN U Y4EOHUKOB.

CryneHTsl UIMEIOT A0CTYI uepe3 HTepHeT 1ocTyn K 3JeKTPOHHON o0yyaroliei cucreme
«Moodle» (OTKpBITBIII YHHUBEPCUTET), KOTOpasi MO3BOJSET pPa3MelIaTh JIEKTPOHHbIE yueOHbIe
KypCHI B CBOOOTHOM JOCTYIIE JUIS CTYJICHTOB YHUBEPCHUTETA.

[Tpu npoBeeHNH 3aHATHI JIEKIOHHOTO THUTIA, CEMUHAPCKUX 3aHSTHI UCIOIB3YIOTCS:
JIUYEH3UOHHOE NPOZPAMMHOE 0becneueHue u c60000HO PACNPOCMPAHAEMbLE NPOPAMMDbL:

o Microsoft Office munensusi: JloroBop Nel35 ot 22.05.2018, moroBop Ne n-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, noroop
Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukat ot 20.04.2009, ceprudukar
ot 18.06.2008, ceptudukar ot 12.10.2007, cepruduxat ot 14.03.2007;

. apxuBatop 7z, Adobe Acrobat Reader numensus: mnpemocraBisercs OECIUIATHO Ha
yCIIOBUSX 10 ajapecy https://www.adobe.com/ru/legal/terms.html;

. Mozilla  Firefox gmunensusi: GPL/LGPL/MPL, Google Chrome nwmeH3wus:
IpeOCTaBIseTCS OECIUIaTHO Ha YCJOBUSAX JIMLEH3MOHHBIX COTJIALICHWH Ha TNPOrpaMMHOE
obecrnieueHue c OTKPBITHIM UCXOIHBIM KOZOM 1o aapecy
https://code.google.com/intl/ru/chromium/terms.html.

st cTyAEHTOB ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI CO3JaHbl CIIELUATbHBIE
yCIOBHS AJsl mosryueHust oOpasoBanus. CrerUaan3upOBaHHOE IOMELICHUE JUI WHBAJIUI0B
pacnosioxeHo 1o azxpecy: 360004, Kabapmuno-bankapckas pecnyOnuka, r. Hampuwk, yiI.
YepusblmeBckoro, 173, rmaBHbIN y4eOHBIN KOPIYC YHUBEpCUTeTa, ayautopus Nel45.

B wmensix AOCTYMHOCTH TMOMy4YeHHsI BBICHIETO 00pa3oBaHus MO 00pa30BaTEIbHBIM
mporpaMMaM HMHBAUAAMH ¥ JIMIAMA C OTPAHUYCHHBIMH BO3MOXHOCTSIMH  3I0POBBS
YHUBEPCUTETOM 00€CTIeunBaeTCs:

. aTbTEPHATUBHOM BepcHel opHuImanbHOTO caita B cetu «HTepHeT» Il ClIab0BUISIINX;
. IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIET0 00yUaronieMycss HeOOXOUMYIO OMOIIIb;
. JUIl WHBAJUIAOB W JIMI[ C OIPAHUYEHHBIMU BO3MOYKHOCTSMH 3I0pPOBbSl IO CIyXy —

TyOJIMpOBaHKUE BCIYX CIIPABOYHON MH(OPMAIIUKM O PACITUCAHUHN YUEOHBIX 3aHATHH, OOeCIIeYeHNE
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCIIPOM3BEICHNS MHPOPMALINY;

L IJid AHBAJIWMAOB W JIMI € OI'pPaHUYCHHBIMHW BO3MOXKXHOCTAMHU 3O0POBbSA, HMCHOIINUX
HapylmICHHs OIIOPHO-ABUI'AaTCIBHOI'O alIapara, CO3JaHbl MaTCPpHUAJIBbHO-TCXHUYCCKHUE YCIOBUA
o0ecreunBaroIIue BO3MOXKHOCTh OECHPENsITCTBEHHOTO JOCTyna OOydaromuxcs B y4eOHbIC
IIOMCIICHHA, O6T)CKTy IMUTaHWUA, TYAJCTHBIC W IOPYruc IMOMCHICHUSA YHHUBCPCHTCTA, a TaKXKC
npeObIBaHUS B yKa3aHHBIX MMOMEIICHHUAX (HAJIMYUE PACHIMPEHHBIX ABEPHBIX MPOEMOB, TIOPYYHEH
U JPYTUX MPUCTIOCOOICHUH).
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Jluct u3meneHuit (nonoiaHeHuit) B paboueit mporpamme
JTUCIUTUTAHBL (MOJTYJIST)

IIpuiaoxenue 1

Bb1.5.01 <KMATEMATHUYECKOE MOJEJIUPOBAHUE PATUOTEXHUYECKHX
YCTPOUCTB U CUCTEM»

1o HarnpasyieHuto noarotoBku 11.04.01 Paauorexuuka

HanpasiIeHHOCTh (poduib) MHTerpupoBaHHbIe CHCTeMbI 0€30IIACHOCTH € pacnpeaeeHHO
apxutekTypoii Ha 20 — 20 y4eOHBbIi TO1

Ne i/ daemeHT (myHKT) PII{ Ilepeuennb Ipumeyanue
BHOCUMBIX
H3MEHEHUH

Obcydicoena u pekomeH008ana Ha 3acedanul Kageopwi_

DIEKTPOHUKH U ITMGBPOBBIX WHHOOPMAIIMOHHBIX TEXHOJIOTHH,

poToKOoJT No OT « »

3aBenywomnii kadeapoi /PII. TemeB /

MOJIMUCH

paciudpoBKa MoAMUCH

Jara
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Kpurepum oueHkn kayecTBa 0CBOCHUSA IUCHUIIUHbBI

IIpnioxenue 2

Kon KPUTEPUU U ITOKA3SATEJIN OIEHUBAHUA PE3YJIBTATA OBYYEHUA
KOMIIETeHIIUH m - 6 -
KaJ1a 110 TPaANIHOHHON NATHOAJLUILHON cHcTeMe
PE3YJIBTAT B ~ o -
a30Bblil ypOBEHb OABHHYThIi .
OBYYEHUSA yp POABHHY Bbicokuii ypoBeHb
YA0BJICTBOPUTEILHO YPOBEHb
o THUCHHUIITIMHE HEJONMYCK | HeyJI0BJIETBOPUTEJIbLHO oTJIMYHO/ Aud. 3aueT
/mud. 3auer xopomo/ gud. 3auer
(MopnyJ110)
Ilxana no 0a/JJILHO-PEHTHHIOBOM cHUcTEMe
0-35 36 - 60 6180 81-90 91-100
OIIK-4 3nath: METOJBI OTCYTCTBHUE 3HAHUM O: HEIOJIHBIE 3HAHHUA O: B LEIOM  YCIEUIHBIC | IOJHOCTBIO
Criocoben pac4dcra, - [puHIMNax paboThl - ImpuHOMNax paboTel | 3HAHUS O: c(OpMUPOBaHHbIE
paspabarbiBar | POCKTUPOBAHMA, YCTPOICTBa, YCTPOUCTRa, - TpUHIMOAX paboThl | 3HAHUS O:
b ¥ IpuMeHsTs | KOHCTPYHPOBaHWA 1 BO3MOKHOCTSIX CPEJICTB | BOSMOMKHOCTAX CPEICTB | YCTpONCTBa, - npuHIMOAX —paboThI
MOJIEPHU3AIUH .
CHELHAIA3HPO a ;HE TeXHI]jquKHx KOHTPOJSl TE€XHHYECKOTO | KOHTPOIS TEXHHYECKOTO | BO3MOXKHOCTAX CpEACTB | yCTPOMCTBA,
BaHHOE p o COCTOSIHHSA COCTOSIHUS KOHTPOJSl TE€XHUYECKOTO | BO3MOXKHOCTSX CPEINCTB
YCTPOMICTB U CUCTEM C N N
IPOTPAMMHO- | Lm0 - paHeM PaavO3JIEKTPOHHON PaavOIEKTPOHHON COCTOSIHUS 3 KOHTPOJISI TEXHUYECKOIO
MaTEMATHIECK | cpereM He 3paer | ammapartypsl; anmnaparypsl; panuo31EeKTPOHHON COCTOSIHUS
oe ABTOMATH3HPOBAHHOTO - MeTroaax 06pa60TI<I:I - MeTonax o6pa60T1<1:1 anmapaTypel; PaIHOAIEKTPOHHOM
obecrieucHue IPOEKTHPOBAHMS " pe3yNbTaTOB M3MEPCHMI | Pe3yNbTAaTOB H3MEPCHMH | -  merogax oOpabOTKM | ammaparypsr;
ISt KOMITBIOTEPHBIX C HUCIIOJIB30BAHUEM | C HUCITIOJIb30BAHUEM pE3yJIbTaTOB HM3MEPEHUH | - MeTomax 06pa6OTKI/I
MPOBEJEHUS CPEACTB. CpeICTB . CpeICTB . c HCTIOJIb30BAHUEM | pe3yJbTaTOB H3MEPEHUI
o BBIYHCITUTENBHOMN BBIYUCIIUTENLHON
HUCCIIETOBAHUM S e CpeacTB . C HICITIOJIb30BaHUCM
. . BBIUUCIIUTENbHON
u peuenus CJINTCIIBHO CpeaCTB 5
TEXHUKU. BBIUUCIIUTENHLHON
HUH)KEHEPHBIX
3aj1a4 TEXHUKU.
' YMeTh: OCyINECTBIATh He ymeer OTCYTCTBHC WA | HEOOCTATOYHOC YMCHHEC: | B eJIoM YCHEIIHOEC | MOJIHOCTBIO
BBI60p HauboJee JaCTUIHOC YMCHHUE! - paGOTaTB C | yMeHue C(bOpMI/IpOBaHHOC
ONTHMAITbHbIX - pabotatk € | BKCIUTyaTal[MOHHOM - paboTtaThb ¢ | ymenue
TPHUKJIATHBIX 9KCILTyaTallHOHHOM JOKyMeHTanueit [0 | 3KCIIyaTalMOHHOM - pa6oTats c
MPOrpaMMHBIX aKETOB i o .
)IJII):I) p eHIeeH;ﬂ AOKYyMCHTallUCH IO | TexHUYECKOMY JOKYMEHTalUEeN 0 | 3KCIIIyaTallHOHHOHU
COOTBeTCTBy}OE_I X TEXHUIECKOMY 00CITyKMBaHHIO TEXHUYECKOMY JIOKyMEHTaIuen 110
N 00CITy>KHBaHHUIO i
jamad  HaydHoil W . H}(;aneKT o il PaavOIEKTPOHHOI 00CTy>KHBaHUIO § TEXHUYECKOMY
00pasoBaTEIbHOl pan p anmnaparypsl, PaavOIEKTPOHHOR 00CITyKMBaHHIO
TESITeTPHOCTH. alrapaTypsl; - UCIIOJIb30BAaTh CPEICTBA | anmaparypsl; PaaMOAIEKTPOHHOK
- UCIIOJIb30BATh CPENICTBA | M3MEpPEHUS A | - ACTIOIB30BATh CPEACTBA | ammaparypsl;
U3MEPEHUA AL | KOHTPOJA TEXHUYECKOTO | M3MEpeHUs AJA | - ICOJIb30BaTh CpEACTBA
KOHTPOJISI TEXHHUYECKOI'O | COCTOSHUS KOHTPOJIA TEXHUYECKOTO | M3MepeHHs Juis

COCTOSAHHUA

panuo31eKTPOHHON

COCTOSAHUA

KOHTPOJISI TEXHUYCCKOI'O




Kon

KPUTEPUU U IIOKA3ATEJIN ONEHUBAHUSA PE3YJIBTATA OBYYEHUA

KOMIIeTeHIIUH = -
Ikana no TpaauIUOHHOI NATHOAILHOI cucTeMe
PE3YJIBTAT B - n =
a30BbIil ypOBEHb OJBUHYTHIit .
OBYYEHUS yp POABHHY Bbicokuii ypoBeHb
YAOBJIETBOPHUTEILHO YPOBEHb
10 TMCHUILIHHE HEJIOMYCK | HEYJI0BJIETBOPHTEIbLHO OTIMYHO/ AU. 3a4eT
/nud. 3auer xopouo/ 1ud. 3a4er
(Mony.J110) = =
Ixana no 0aJJILHO-PEHTHHIOBOM cUcTEMe
0-35 36-60 61-80 81-90 91 -100
panuo31EKTPOHHON anmaparypsl. panuo31EeKTPOHHON COCTOSIHUS
amnmapaTypebl. amnmapaTypebl. Panno3IeKTPOHHON
amnmaparypel.
Baaners: OTCYTCTBHUE HAaBBIKOB | HEIOCTATOYHOE HaJIN4He HaBBIKOB | YCIIEIIHOE BIIAJCHUE:
COBPEMCHHBIMU BJIaACHUSA: BJIaJCHUC: BJIaACHUSA: - 3KcnnyaTaHHeﬁ
IPOTrpaMMHBIMU - JKCIUTyaTanuei - JKCILTyaTanuen - OKCIUTYaTalMeH | panmo3neKTpoOHHOI
CpeaCTBaMHU PaavoaIEKTPOHHOM PaavOIEKTPOHHOM Ppaaruo3JIEKTPOHHOM anmapaTypel;
MOICINPOBAHHA, anmnaparypsl; anmnaparypsl; almnaparypsl; - cOOPKO#t U HACTPOMKOI
ONTAMATIEHOTO He - cOOpKOI M HACTPOHKOH | - COOPKOH M HACTPOHKOH | - COOPKOH M HACTPOMKOH | pamHO>/IeKTPOHHOM
MPOEKTHUPOBAHUS u 9 . 9
p p BOajeeT | PAIMOIIEKTPOHHOM panuo31eKTPOHHON panuo3IEeKTPOHHON anmapaTypeL
KOHCTPYUPOBAHN anmaparypsl. anmaparypal. anmaparypsl.
PannOTEXHUYIECKUX
YCTPOICTB U CHUCTEM
pa3IMIHOTO
(yHKIIMOHATIBHOTO
Ha3HAueHMUSL.
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