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1. Heap u 3a1a4u 0CBOCHUS JMCHUILIMHBI (MOAYJIA)

Ilenbro ocBOeHMSI JUCHUIUIMHBI SBJIIETCS OCBOEGHHME METOAOB KOMIIBIOTEPHOE
MOJEIIMPOBAHUS FJIEKTPOHHBIX YCTPOMCTB U CUCTEM.

OcHoBHBIC 331a4Y¥M JUCHUILVIMHBI SIBISIOTCS HW3yYEHUE METOAOB MOJAEIUPOBAHUS
CUTHAJIOB M MOMEX IMPU KOMIUIEKCHOM OINMCAaHWUU BXOJHBIX PAJWOCUTHAIOB U IOMEX, a TAKXKE
AJIEMEHTOB CTPYKTYPBI PAIHOYCTPOICTB, COCTABIAIONIMX 0a3UC MPOCTEHIINX (YHKIMOHATBHBIX
3JIEMEHTOB.

W3ydenne AUCIUITMHBI HAIIPABJICHO HA MOJITOTOBKY CIEIHATIMCTOB, CIIOCOOHBIX PEIIaTh
mpo0sieMbl, BO3HUKAIOIIME MPU SBKCIUTyaTalldd M3AENUN D3JIEKTPOHHOM TEXHUKH C YYETOM
obiacTi, THUNOB M 3afady MNpO(EecCHOHANBHOW  JESATEILHOCTH B  COOTBETCTBUH  C
npodeccuoHaIbHBIMU CTaHAAPTAMH:

— 06.005 «CrenpanucT MO JKCIUTyaTalldd PAaJUOAICKTPOHHBIX CPEACTB (MH)KECHEP-
AJIEKTPOHHUK)», YTBEPKICHHBIM TIpUKa3oM MMUHHCTEpCTBA TpyJa U COIUATBHOM 3aIlUThHI
Poccuiickoii @enepauyu ot 31 uronst 2019 roga N 5401 (3apeructpuposan B Mustocte PO 28
asrycta 2019 rona, peructpanuonssiii N 55756).

- 40.058 «MuxeHep - TEXHOJOI MO MPOU3BOJACTBY HU3IEIMA MHUKPOIIEKTPOHUKNY,
YTBEPXKACHHBIM TpUKa3oM MuHucTepcTBa TpyJa MW COLMAIBHOM 3amuThl  Poccuiickoit
®enepanuu ot 03.07.2019 1. Ne 480H (3apeructpupoBan Munroctom Poccuun 29.07.2019 1. Ne
55439).

2. MecTto nucuumimebl (MoayJsi) B ctpykrype OIIOII BO

JlucuuniauHa BKIIOYEHA B TUCIUILIMHEI 10 BHIOOPY Yy4eOHOTO IJIaHa 10 HapaBICHUIO
noarotosku BO 11.03.03 KoHcTpyrnpoBaHue U TEXHOIOTHUS 3IEKTPOHHBIX CPEJICTB MPOQPHUII:
«KoHcTpynpoBaHue U TEXHOJIOTUS PAlMOIEKTPOHHBIX CPELICTBY.

[Tpu ocBOCHMM TUCIHUILTUHBI 00YYAIOIIUNACS CMOKET YaCTUYHO MIPOJAEMOHCTPUPOBATH
cienyromue 0000meHHbIe TpyAoBbie PyHKH (OTD):

— DKCIUIyaTalMs pPajgnuodJ1eKTPOHHOI annapatypsl (IpodecCuoHaIbHBIA CTaHIApT
06.005 «Cneunanuct mo 3KCIIyaTalud Pajno3JEKTPOHHBIX CPEACTB (MHKEHEP-AIIEKTPOHUK )Y,
ko B, ypoBenb kBanmupukanuu - 5);

— Pa3pa0oTka eJMHHUYHBIX TEXHOJOTMYECKHMX MPOLECCOB M PeKOMEHJAUMIl 10
YCTPAHEHHI0 M TNpeaynpe:kIeHuI0 Opaka B NPOU3BOACTBE WU3AeJMii MMKPOIJIEKTPOHUKH
(mpodeccronaneupiii ctangapt 40.058 «MHxeHep - TEXHOJOr MO MPOU3BOJCTBY H3IEIUI
MUKPO3JIEKTPOHUKNY», KOJ B, ypoBeHb kBanuduxaiuu - 6).

MeToapl UM cpeicTBa, HCIOJb3yeMblE NMPU M3YYEHMM IUCUUIUIMHBL «KomnbroTepHoe
MOJIEJINPOBAHUE B JJIEKTPOHUKE» UMEIOT KAK CAMOCTOSITEIbHOE 3HAYEHHUE, TAK U UCIOJIb3YHOTCS
B [IapAJUIEIIbHO U3Y4YaeMbIX IUCLUIUIMHAX.

Jucnunnuua Oa3upyeTcss Ha 3HAHUSAX, paHee NPUOOPETEHHBIX CTYIEHTaMH IIpH
U3yYeHUH IUCUUIUIMH: Martemartudeckuil aHanus; JluddepeHnmanbHble W HMHTETpalbHbIC
ypaBHEHUs; DIEKTPOHUKA; MaTepuasibl 1 KOMIIOHEHTBI 3JEKTPOHHBIX cpeAcTB; OCHOBBI TEOPUU
CUTHAJIOB.

3. TpeOGoBanus Kk pe3yJbTaTaM O0CBOCHHS AN CUMIIIMHBI (MOLYJIs)

[Ipouecc u3yueHne MUCHUILIMHBI HAMpaBlieH Ha (GOPMHUPOBAHHE IEMEHTOB CIIEAYIOLINX
komrereHnit B coorBercTBUM ¢ PI'OC BO u OIIOII BO no naHHOMY HampaBiE€HUIO
MOJITOTOBKHU:

a) npodeccnonaabHubix Komnerenuni (ITK):

— crnoco0eH MPOBOJUThH aHATU3 MPUYUH Opaka MpH W3TOTOBJICHUH W3JIEIHM MUKPOIJIEKTPOHUKU
U J1aBaTh PEKOMEHIALMU 110 UX YCTpaHeHuto u npeaynpexaenuto (11K-3).

Ko u HauMeHOBaHUE HHIMKATOPA TOCTUKEHHS] KOMIIETEeHIINHU:

— IIK-3.1. BoisBisier TexHOJIOTHYECKHE (DAaKTOPBI BBI3BIBAIOIIME MOTPEIIHOCTH HM3TOTOBIICHHS
U3JIEUNA MUKPODJIEKTPOHUKH.



— [IK-3.2. Jlaer mnpemjioXeHHss 1O JUKBUAAIMM Opaka B MPOU3BOJCTBE U3ACIIUN
MUKPO3JIEKTPOHUKH.
—I1K-3.3. TIpeanaraer BHeECEHUE U3MEHEHUM B TEXIIPOLIECC.

B pe3ynbraTe u3ydyeHus: AUCIUILIMHBI CTYIEHT JTOJKEH:

3HaThb: TpeOOBaHHS TEXHUYECKUX  PErJIaMeHTOB Ha  BBIMYCKAaeMble  U3JENUA
MHUKPORJICKTPOHHUKH; TEXHOJOTHYECKUE (PAKTOPbI, BBI3BIBAIOLINE IOTPEIIHOCTH H3TOTOBJIECHUS
U3JIENUA  MHUKPOAJIIEKTPOHMKH; METOJIbl OLIEHKM TPUTOJHOCTH U BOCIPOU3BOJUMOCTHU
TEXHOJIOIMUYECKHUX IPOLIECCOB ITPOU3BOJCTBA U3AECIUN MUKPOIIEKTPOHHUKHY;

yMeTh: WCIIOJIb30BAaTh CTaHIAPTHBIE KOMIIBIOTEPHBIE MPOTrpamMMbl Uil 00pabOTKH
CTaTHUCTUYECKUX JAHHBIX; ONPEAEIATh NPUUYUHBI OTKJIOHEHHS TapaMETPOB FOTOBOTO U3ENUS OT
3aJJaHHBIX; AHAJU3UPOBATH NPEUIOKEHHS] M0 U3MEHEHHUSIM B TEXHOJIOTMYECKUX Ipolieccax M
NPEIYIPEXACHUIO U TUKBUAALMHN Opaka B IPOU3BOJICTBE U3/IEIUNA MUKPOJIEKTPOHHKH;

BJAJeTh: CTaTHCTUYECKUM aHAJIM30M [apaMeTPOB TEXHOJOTUYECKUX OMNEpaluid;
BBISIBIICHHEM M YCTPAHEHUEM MPUYUH OTKJIOHEHUS MapaMeTPOB TEXHOJIOTUYECKUX OMeparuii oT
3aJJaHHBIX; BHECEHHEM U3MEHEHUN B TEXHOJIOTMYECKYIO JOKYMEHTAIIHIO.

4. CopepxxaHue U CTPYKTYpPa AUCHHUILVIMHBI (MOLYJIsI)
B Tabnuue 1 npuBOAHUTCS ONMUCAHUE COAEPIKAHUS TUCHUIUIMHBL, CTPYKTYPUPOBAHHOE T10
paszenaM, C YKa3aHHEM [0 KaXIOMy pasfeny (OpMbl TEKyLIEro KOHTPOJIA: BBINOJIHEHHE
naboparopubix padot (JIP), komnokBuym (K), rectuposanue (T).

Tabmura 1

Haumenosan Conep:xkanue pasaena/ TeMbl Kox dopma
ue pasaeJa KOHTPOJIMPY | TeKylIero
eMoil KOHTPOJIA

KOMIIETEHIIN
U (W14 ee
YacTH)
1 | Mamemamuue | MaTeMaTHUYECKUI arnrmapar g | HK-3 K, T, JIP

CcKue Mooenu u | MOJICJTUPOBAHMS CUTHAJIOB, YCTPOMCTB U
Oeticmeus Hao | cucteM. JluHellHBIE CHUCTEMBI H©  HX

HUMU MaTEMATUYECKOE OIIHCaHHUE.
MareMaTuueckyue MOJIEIU HEJIUHEHHBIX
CHCTEM. Maremarudeckue MOJIEINA

CIIyYailHBIX BEJIUYMH, ITPOLIECCOB U MOJIEH.
Hcnonp3oBanue anmapara KOMILIEKCHOM
orubaronien IS OIMMCaHUs
npeoOpa3oBaHus y3KOMOJIOCHBIX CUTHAJIOB
YaCTOTHO-CEJIEKTUBHBIMHU YCTPOUCTBAMU.
KBanmparypHslii cnoco0 mpeacTaBieHHS
KOMIUICKCHOM Oru0aroIIeH. Cxema
MOJIyYeHUS] KBaAPATYPHBIX COCTABJISIFOIITNX
KOMITJIEKCHOW OTHOAIOIIEH Y3KOMOJIOCHOTO
CHTHalA.

MopenupoBaHue 53JI€MEHTOB MPHEMHOTO
TpakTa pPagUOTEXHUUYECKHUX CHUCTEM C
HCIIOJIb30BAaHUEM armmapaTa KOMIUIEKCHOM

orudaroIei. Meron WHTErpaja
HAJIOKEHUS U KOMILIEKCHBIX
Oru0arommXx.




Memooul OcHoBuble  moHsTus  Matemarnueckoit | ITK-3 K, T, JP
Mmamemamuiec | CTaTHCTUKU. OneHka BEPOATHOCTHU
Kot CIIy4yalHOTO  COOBITHSI. Ornpenenenne
cmamucmuky | HEM3BECTHBIX MAPaMETPOB PACTIPECICHHUS.
u ux | DIeMEHTHI PErpeCcCUOHHOTO u
npumeneHue 6 | NTUCIEPCUOHHOrO aHanu3a. OleHuBaHUE
paouomexnuke | XapakKTEPUCTHK CIYYalHBIX IMPOIECCOB U
MOJIEH.
OcHoBHbIE XapaKTepUCTUKU
CTaTUCTHYECKUX OLICHOK. MEeTObl OLIEHKH
napamMeTpoB  pacrpeiesieHus:  OOIIMid
0OalieCOBCKUU MOJXO0/I, OIleHKa o
MaKCUMYMY amnOCTEpPHUOPHOM IUIOTHOCTH
BEPOSITHOCTH, OLEHKAa MaKCHMaJIbHOTO
paBa0No100uS.
JInneniHoe OILlIEHUBaHHUE. Meton
HAaWMEHBIIIUX KBAJIPATOB.
Memooonoeuy | MopenupoBanue ciny4aidHpix — BennumH. | ITK-3 K, T, JIP
eckue ocHogbl | MoJIeTMpOBaHUE CIIyYalHBIX IPOIECCOB.
MoOenupoganu | MopenupoBaHue  CIy4dalHBIX  IOJIEH.
g MoaenupoBaHie CIIy4yalHbIX TOTOKOB U

CHUCTEM MacCCoOBOI'0O O6CJ'IY)KI/IB3.HI/I$I.
MaremaTudeckoe MOACINPOBAHUE
KaHaJIOB PaAuOTCXHUYCCKUX n

TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM.
MopnenupoBaHue Ciy4alHbIX  BEJIMYMH:
METOJT HEJIMHEMHOro mnpeoOpa3zoBaHUs,
oOpatHOro  (yHKIMM  pacrpeleseHus;
METOJl Ha OCHOBE IpeoOpa3oBaHuUs
HOpMallbHO pacnpeneneHHeix CB. Meron
Heiimana; METOJ KyCOYHOU
anmnpoKCUMALMH. CpaBHutenpHas
XapaKTepUCTHKA METO/J0B MOJICIIMPOBAHUS
CIIy4alHbIX BEJIUYHH.

MopenupoBanue CiaydalHBIX BEKTOPOB.
Meron yclOBHBIX pacnpenencHuil. Meron
Heiimana, 0600111eHHBIII HA MHOTOMEPHBII
ciayyad.  MopenupoBaHue — Clly4anHBIX
BEKTOPOB C 3aJaHHON KOPPEJSLMOHHON
MaTpULEH.

[IpuHUMIBI  WMHTEpHIpETallMU  MTOBEACHUS
JUCKPETHBIX  YCTPOMCTB  CpPEICTBaMH
MOJIEJIMPOBaHU. DTambl MOJEIUPOBAHMSL.
Opranuzanus nporecca 00paboTku
JAaHHBIX. MonenupoBaHue H pealbHOE
BpeMsl. CkBo3HOE MOJIEJIMPOBAHUE.
CobbITHitHOE MOJEJINPOBAHUE.
CoObITHitHOE MOenupoBanue B Matlab.
Monenb MIPUEMHOTO TpakTa
palHOJIOKALIMOHHON cucTtembl. Moaenu
aJallTUBHOTO  KOMIIEHCATOpa aKTUBHOU
ITYMOBOM MIOMEXH, 1 pOBOTO




COTJIACOBAHHOTO  (WIBTPA,  CHCTEMBI
aalITUBHON MEKIIEPUOIHOU
KOMIIEHCAILIUH [TAaCCUBHON ITOMEXH.

CTpyKTypa AUCHUNIMHBI (MOLYJIs1)

Tabmuma 2. O0mias TpyI0eMKOCTh TUCIMILIHHBI cOCTaBiseT 3 3aueTHbIX enuHu (108 yaca).

Bup padotsl TpynoeMKoCTh, 4achl
7 cemecTp Bcero

OO0masi Tpy10eMKOCTH (B Yacax) 108 108
KounrakTHas padora (B yacax): 56 56
Jlexyuonnsvie 3auamus (J1) 28 28
Jlabopamopnuie 3ansmus (113) 28 28
CamocTrosiTe/ibHasi padora (B yacax): 52 52
Kypcosas pabota (KP)/ Kypcosoii npoext (KIT)
CamocTosTeIbHOE U3YUYEeHUE Pa3/IesioB/TeEM 25 25
IloaroroBka M NpoXoKIeHUE MPOMEKYTOYHOM 27 27
arrecTauuu
Bua npoMexkyTo4HOI aTTecTAUMU IK3aMeH

Taonuua 3. JIeKIIMOHHEIE 3aHATUS

Ne n/n

Tema

Marematnyeckuii anmapaTr i MOJEJIHUPOBAHUS CUTHAJIOB, YCTPOWCTB M CHUCTEM.
JIuHenHple CHUCTEMBI M HUX MaTEMATHUYECKOE omnucaHhe. MareMaThyecKue MOIeIn
HEJIMHEMHBIX CUCTEM. MaTeMaTHUYEeCKUE MOJENIM CIIyYaWHbIX BEJIWYHMH, IPOLIECCOB U
MOJIEN.

Hcnonp3oBanue anmapata KOMIUIEKCHOW OTHOAOIICH I OMHMCaHUs MPeoOpa30BaHuUs
Y3KOMOJIOCHBIX CUTHAJOB YacTOTHO-CEIEKTUBHBIMU ycTpoiicTBamu. KBaapaTypHbIit
CToco0 MpeCTaBIeHU KOMIUIEKCHON orunbaromeii. Cxema MOoTy4eHus] KBapaTypHBIX
COCTABJISIOLIMX KOMIIJIEKCHOHN orubaroiei y3KomoJ0CHOTO CUTHAIA.

MO,ZIeJ'II/IPOBaHI/Ie OJICMCHTOB TIIPUEMHOI0 TpaKTa pPaguOTCXHHUYCCKUX CUCTEM C
HCIIOJIb30BAHUCM allllapaTta KOMILIIEKCHOM orn6a10mel?1. MCTOIl HHTCIrpajia HAJIOXKCHUA
JJIsI KOMIIJICKCHBIX OFI/I6aIOIIII/IX.

OcHOBHBIE MOHATHSI MATEMATHYECKOM CTaTUCTUKU. OlleHKa BEPOSITHOCTH CITy4alHOTO
coObITus. Onpe/ienieHre HEeU3BECTHRIX TapaMeTPOB pacnpeaesieHusl.

DNeMEeHThI perPECCHOHHOTO U TUCTIEPCHOHHOTO aHann3a. OIeHUBaHNUE XapaKTEPUCTHK
CIIy4alHBIX MPOLIECCOB M MOJIEH.

OCHOBHBIE XapaKTEPUCTUKHU CTATHUCTHUECKUX OIIEHOK. MeTo/bl OLEHKH MapaMeTpoB
pacripeneneHus: o0muii 0alieCOBCKUI MOAXO]I, OI[EHKA 10 MAKCUMYMY arioCTePHOPHOM
IUIOTHOCTH BEPOSITHOCTH, OLIEHKA MAKCUMAJIBHOTO MPaBI0NOA00HUS.

JIuHeitHoe olleHMBaHue. MeTo HAMMEHBIIUX KBAJAPaTOB.

MogaenupoBaHue CIlydyalHbIX BEIWYUMH. MOAENUMpOBaHUE CIYyYalHBIX IPOLIECCOB.
MogaenupoBaHue CiiydaHbIX Mojieid. MoJenupoBaHie CIIy4ailHbIX MMOTOKOB U CHCTEM
MaccoBOT'O 00CITyKUBaHUSI. MaremaTuueckoe MOJEIUPOBAHUE KaHaJIOB
PaIMOTEXHUYECKUX U TEJIEKOMMYHUKAIIMOHHBIX CUCTEM.

MO,I(CJ'IPIpOBaHI/Ie CHy‘I&fIHHX BEJIUYMH: METOJ HEIUHEHHOTO npeo6pa30BaHH;1,




o0paTHOTO (YHKITUH paCIpEe/IeIICHNS, METOI Ha OCHOBE TIPpe0oOpa3oBaHUs HOPMAIBHO
pacnpenenennbix CB. Meron Heiimana; MeToa KyCOYHOM — anmpOKCHMALIMH.
CpaBHHTENbHAS XapaKTEPUCTUKA METOJOB MOJIETUPOBAHUS CIIyYallHBIX BEJIMYMH.

10.

MopenupoBanue ciydailHbIX BEKTOpPOB. MeTOa YCIOBHBIX pacmpeaeineHuid. Meton
Heiimana, 00o0OmIeHHBIH Ha MHOTOMEpHBIH ciy4aidl. MojenupoBaHHe CIy4YailHbIX
BEKTOPOB C 3aIAHHON KOPPEJISIITMOHHON MAaTPHUIICH.

Ta6mmma 4. JlabopatopHbIe 3aHATHS

Ne i/

Tema

MaremaTtudeckass UMUTALIMOHHAS MOJICIb ONITHUMAJILHOTO O6H3py>KI/ITCJ'I${ " U3MECPUTCIIA
JaJIBHOCTH J0 ICJINU

Maremaruueckas HMUTAMOHHAA MOACIIb UBMCPUTCIIA YTIJTIOBBIX KOOPAHWHAT LCIIN

MaremaTuueckas HMUTAMOHHAA MOJACIIb U3MCPUTCIIST CKOPOCTU LICIIN

Marematuueckas UMUTaIoHHas Mojenb cucteMbl LOC ¢ peanu3anueli BEIMUCICHHUHA
B (popmate ¢ HUKCUPOBAHHON TOYKOM

Tabmuia 5. CaMmocTosiTeIbHOE H3YyUEHUE Pa3/IeOB TUCITUIINHEI

Ne i/

BOl'[pOCI)I, BbIHOCUMBIC HA CAMOCTOATC/IbHOC U3YUYCHUC

MopenupoBanue  HEJIMHEHHBIX  OE3BIHEPIIMOHHBIX  IpeoOpasoBanuid.  OOmMe
NPUHIUIBl  MOJEIMPOBAHUS HEJIWHEHHBIX DJIEMEHTOB METOAOM  KOMIUICKCHOU
orubaromei. JInHelHOe W KBaJIpaTUYHOE JIETEKTUPOBAHUE Y3KOIOJIOCHOIO CHUTHAIA.
Anroput™m npeoOpa3oBaHus KOMILJIEKCHOM orubaroren aAMIUTUTYTHBIM
OrpaHU4yuTeNIeM. AJTOPUTM MPeoOpa30BaHUs KOMIUIEKCHOI orubarorieii npu (a3zoBom
nerektupoBanun. Ilpumep wmonenupoBanust 1mdposoro aemoxaynaropa QPSK-
CUTHaia. AJTOPUTM MPpeoOpa3oBaHusl KOMIUIEKCHON OrnOaromie mpu MoAeIupoBaHUN
4aCTOTHOTO JETEKTOpA.

MopenupoBaHue TayCCOBCKHMX CIy4alHBIX TIpoIieccoB. MeTonpl  HaXOKACHUS
K03 (P PHULIHIEHTOB (POPMHUPYIOIUX HEPEKYPCUBHBIX U PEKYPCUBHBIX (PHIBTPOB.
MopenupoBanue HErayCCOBCKMX —CIy4alHBIX —TmpoueccoB. OOmuii  anroputm
MoJienTpoBaHua. MoJeIpoBaHUE PAJIEEBCKOrO CIy4aifHOro Ipolecca M Ipolecca C
NOKa3aTeJIbHBIM 3aKOHOM PACIPE/ICICHHUSL.

[IpuHIMITEI WHTEPIPETAlMA  TOBEACHHUS JHUCKPETHBIX YCTPOWCTB  CpPEACTBAMH
MOJICIUPOBAHUA. OJTambl MojenupoBaHus. OpraHuzamms Tporecca o0paboTku
MaHHBIX. MojenupoBanue u  pealbHoe BpeMs. CKBO3HOE MOJICIHPOBAHUE.
CoOwiTHitHOE MoAemupoBanue. CoObITHITHOE MOeIupoBaHue B Matlab.

Monens TPUEMHOTO TpaKTa PaJUOJIOKAIIMOHHONW CUCTeMbl. MoJenu aganTHBHOTO
KOMIIEHCATOpa aKTUBHOM HIYMOBOM MOMEXH, IHU(PPOBOTO COTJIACOBAHHOTO (PHUIBTpA,
CHCTEMBI AIANTUBHOW MEXIEPUOJIHON KOMIIEHCAIMU ITACCUBHOW MOMEXH.

5.

OueHoYHbIe MATEPHAJIBI JIS1 TEKYIEro U PYOEesKHOT0 KOHTPOJISI yCIIeBAEMOCTH H
NMPOMEKYTOYHOM aTTeCTAllUN

Konnoxeuym
B cemecTpe mpoBoAsTCS TP KOJUIOKBHYMa, KOTOPBIE OLIEHUBAIOTCA 110 8 OaIoB

KK IBIN.

Bonpocsl, BBIHOCHMbIE HA KOJUIOKBHYM
(konmpoaupyemoie komnemenyuu — I1K-3)




Ilepeéwiii KonnoKeUym

MaremaTuyeckuil amnmapar s MOJEJIMPOBAaHMS CUTHAJIOB, YCTPOWCTB U CHUCTEM.
JIuHeitHpIE CUCTEMBI U MX MaTeMaTHYeCKoe omrcaHue. MaTeMaTHYecKne MOJCSIH HEeITHHEHHBIX
cucreM. MareMaTH4eCKUE MOJIENN CIIyYalHbIX BEJIUYMH, IIPOLECCOB U MNojel. Kcrnons3oBanue
amnmapara KOMIIEKCHOW OTHMOaroIieil /sl onmucaHus MpeoOpa3oBaHMs y3KOMOJIOCHBIX CUTHAJIOB
JaCTOTHO-CEJICKTUBHBIMU yCTpoicTBaMuU. KBaapaTypHBIi crioco0 MpecTaBIeHUsS KOMIUIEKCHOU
orubaromeir. Cxema MOTydeHUsS KBAAPATYPHBIX COCTABJISIONIMX KOMIUIEKCHOW OTHOaromei
Y3KOIMOJOCHOTO0 CUTHaJIa. MoJenrpoBaHue 3JIEMEHTOB MPUEMHOI0 TPaKTa PAAUOTEXHUYECKUX
CHCTEM C HCIIOJIb30BaHUEM aIllapaTa KOMIUIEKCHOUW orubaromieil. MeToa nHTerpana HaJIOKEHUs
JUTST  KOMIUIEKCHBIX  ormOaromux. MoaenupoBaHUE  HENMHEWHBIX  O€3bIHEPIIMOHHBIX
npeoOpa3zoBanmii. OOIIME TPHUHIMIB MOJICIUPOBAHUS HEITWHEHHBIX JJEMEHTOB METOJIOM
KOMIUIEKCHOU orubaromield. JInHeliHOe W KBagpaTWUYHOE JACTEKTHPOBAHHE Y3KOMOJIOCHOTO
CUTHaJIa.  AJNTOpUTM  MpeoOpa3oBaHWs  KOMIUIGKCHOM  Orubaromiell  aMIUTUTYIHBIM
orpaHuuuTeNneM. AJITOPUTM IpeoOpa3oBaHUsl KOMIUIEKCHOM oruOaromeid mnpu  (azoBoM
neTekTupoBaHuu. llpumep wmoxpenupoBaHus mmdpoBoro aemoxyistTopa QPSK-curnama.
Anroput™M TipeoOpa3oBaHUS KOMIUIEKCHOW OTrubaroiieid mpu MOJETHPOBAHUH YacTOTHOTO
JIETEKTOpA.

Bmopoi konnokeuym

OcHOBHBIE TOHATUS MaTeMaTUYECKOW CTAaTHUCTUKHU. OLEHKa BEPOSATHOCTU CIIy4aillHOTO
coObITHs. OnpeiesieHne HEU3BECTHBIX MAPaMETPOB paclpelesIeHusl. DIEMEHThl PErpeCCUOHHOTO
U JUCIEPCUOHHOr0 aHain3a. OLEHUBAaHUE XapPAKTEPUCTUK CIyYalHBIX HPOLECCOB M IOJIEH.
OCHOBHBIE  XapaKTEPUCTHKH CTATUCTHYECKHX OLCHOK. MeTonbl OLECHKH IapamMeTpoOB
pacripenienieHusi: oOmuii OaleCOBCKMH TMOAXOJ, OLEHKA IO MaKCUMyMy alloCTEpUOPHOU
IUIOTHOCTH BEPOATHOCTH, OLEHKAa MaKCHUMAaJbHOIO IpaBjononodus. JIMHeiiHoe olieHuBaHME.
Meron HaMMEHBIINX KBaJAPATOB.

Tpemuii konnoxeuym

MopaenupoBaHue CIIy4yalHbIX BEJIWYMH. MOJEIUPOBAHUE CIYyYalHBIX MPOLECCOB.
MopenupoBanue ciaydalHbIX 1ojaed. MoaenupoBaHue Cily4aiHbIX IOTOKOB U CUCTEM MacCOBOIO
oOcinyxxuBaHusi. Marematnyeckoe  MOJEIMPOBAHHME  KAaHAJOB  PAJUOTEXHUYECKHX U
TEJIEKOMMYHUKALIMOHHBIX CUCTEM. MOJIEIMPOBAHUE CIIy4alHBIX BEJIMYHMH: METOJ HEIMHEHHOIro
npeoOpa3oBaHusi, 0OpaTHOTO (YHKIMHM paclpeiesieHns; METOJ Ha OCHOBE MpeoOpa3oBaHUs
HOopManbHO pacnpeneneHHslx CB. Meron Heiimana; Meron KyCOUHOM —anImpOKCHMALWU.
CpaBHHTENBHAs  XapaKTEPUCTUKA  METOJOB  MOJEIMPOBAHUS  CIy4YalHBIX  BEJIMYMH.
MopenupoBanue ciydalHbIX BEKTOpOB. Meron ycioBHBIX pacupeneneHuil. Meron HelimaHa,
00001ICHHBI HA MHOTOMEPHBIN ciydail. MonenupoBaHUe CIydailHBIX BEKTOPOB C 3aJIaHHOMU
KOPpPEJILIMOHHOM MaTpulied. MonenupoBaHue rayCCOBCKUX CIIy4alHBIX IPOLECCOB. Meroasl
HaxOXJeHUs KOIP(GUIHUEHTOB (GOPMUPYIONTUX HEPEKYPCHUBHBIX W PEKYPCUBHBIX (HUIBTPOB.
MonenupoBaHie HETayCCOBCKHUX CIIy4aiHBIX mporieccoB. OOMMHA aaropuT™M MOJEIUPOBAHHSL.
MopenupoBaHue p3JIEEBCKOTO CIYy4YalHOIO Ipolecca U Ipolecca ¢ MOKa3aTelbHbIM 3aKOHOM
pacnpeznenenus. [IpuHIMIBI MHTEpHIpPETALMM TOBEIEHUS JUCKPETHBIX YCTPONCTB CpEACTBAMHU
MOJIETMPOBaHUSA. OTambl MojaenupoBaHus. OpraHuzanusi mpouecca oOpaOOTKH JaHHBIX.
MonenupoBanue u peanbHoe BpeMsi. CkBo3HOe MoaenupoBaHue. COOBITHITHOE MOJETUpOBaHHE.
CoOwiTHitHOe MopaenupoBanue B Matlab. Moxgens mpuemMHOTro TpakTa paaroOKAIMOHHON
cucteMbl. Monenu aJanTUBHOTO KOMIIEHCATOpa AaKTHBHOW NIYMOBOW TIOMEXH, IHU(PPOBOTO
COTJIaCOBAaHHOTO (UIBTPA, CHUCTEMBl AJANTHBHOW MEXIEPUOTHOW KOMIICHCAIIUU TACCHUBHOMN
IIOMEXHU.

Pexomenoauuu npu no02omoeke K Koai0Keuymy
e 1popadoTaTh KOHCHEKTHI JIEKLIUN MO BOIIPOCaM KOJIJIOKBUYMA;



® [IPpOYUTATb OCHOBHYIO U JOIIOJIHUTCIBHYIO JIUTCPATYPY, PCKOMCHOBAHHYTO 1O
HN3y4aCeMbIM BOIIPpOCAM;

® OTBCTUTH HA BOIIPOCHI KOJUIOKBUYMA,

® [IPpH 3aTPYAHCHUAX, IPOKOHCYJIBTUPOBATHCS C IIPCIIOJAABATCIICM.

Kpumepuu oyenusanus

Onenka
HEy/10BJIETBOPHUTEJIbHO | Y/AOBJIETBOPHTEIHLHO XO0po1Io OTJIMYHO
2 basna 4 danna 6 0as10B 8 bas10B
Crynenr He  3Haer | CtygeHTt noBepxHOcTHO | CtyneHT xopomo | CTyJeHT B IOJIHOM
3HAQYUTENIBHOM  YacTH | 3HaeT BOIIPOCHI | 3HaeT  Marepual, | oobeme 3HaeT
BOIIPOCOB,  JIONYCKAeT | KOJUIOKBUYMA, rpaMOTHO M MO | MaTepual,
CYLIECTBEHHbIE OIIMOKHM | JOMYCKAaeT HETOUHOCTH | CYLIECTBY M3JIaraer | rpaMOTHO ¥ 1O
B OTBETAX Ha BOIIPOCHI | B OTBETE HA BOIIPOC ero, JIOIyCKasl | CyIIECTBY M3JIaraeT
HEKOTOphbIE ero, He JOIycCKas
HETOYHOCTHU B | CYIIECTBEHHBIX
OTBETE Ha BONPOC | HETOYHOCTEH B
OTBETE Ha BOIPOC.

OO0pa3ubl TeCTOBBIX 3aJaHU I
(konmpoaupyemoie komnemenyuu — INK-3)
OO6parHoe auckpeTHoe nmpeodpazoBanue Oypbe MPUMEHSIETCS IS

1. onpeoeneHus ChHeKmpa CUeHad;

2. onpeoeneHusi CHeKMpAibHbIX 2APMOHUK,

3. onpeoenieHus Kencmpa CUeHad;

4. 80CCMAHOBIIEHUS CUSHANA NO U3BECTNHOMY CNEeKmpY.

JIuneiinas (anepuoanyeckas) CBEpTKa IUCKPETHBIX CUTHAJIIOB IPUMEHSETCS JJIS:
1. BbIYUCTICHUSA CNEKMPA,

2. BbIUUCTICHUSI KENCMPA,

3. B0CCMAHOBIIEHUS CUCHANA NO U3BECIHOMY CHEKMPY;

4. 8bIUUCTIEHUS 83AUMHOU KOPPENAYUU O8YX CUSHAIIOB.

PexypcuBHBIE TUCKPETHBIE CUCTEMBI UMEIOT:

1. scezoa koneunyio (KUX) umnynocnyro xapakmepucmuxy,

2. sceeoa beckoneunyro (BUX) umnynvcuyio xapakmepucmuxy;

3. xkoneunyto (KUX) unu 6eckoneunyro (BUX) umnynocryto xapakmepucmuxy.

Jlnst cneura curHana Ha 1 TakT HeoOXoauMo Z - peoOpa3oBaHUE CHTHAIA YMHOXKUTH Ha:
1. Ha z;

2. Ha 1/;

3. Ha x;

4. Ha nT.

KBagparuunsiii kputepuii cuaTe3a GUIBTPOB:

1. Makcumuzupyem cpeorutl Keaopam pacCmosuus Mexcoy mpebyemou u peanuzyemou
AYX;

2. MUHUMUZUPYEm CPEOHUL K8AOpam paccmosnus medxicoy mpebdyemoi u pearusyemoii A4X;
3. YCpeOHsiem Keaopam paccmosiHus mexcoy mpeoyemou u peanuzyemoi A4X;

4. YyCpeoHsem paccmosiHue mexcoy mpebyemoul u pearuzyemou A4X.

Kaxoit curnan naspiBaercs mugpoBbIM?

1. Cuenan ¢ Ouckpemuwvim (hazo8vim RPOCMPAHCMBOM U OUCKPEMHBIM KOOUPOBAHHbIM
epemenem;

2. Cuenan c Henpepvi8HbLIM Pa308biM NPOCMPAHCTNEOM U HENPEPLIBHBIM 8DEMEHEM,
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3. CueHan ¢ OUCKpemHvIM KOOUPOBAHHBIM (aA308bIM NPOCMPAHCINEOM U HENPEPbl8HbIM

epemenem;

4. Cuenan ¢ Henpepbl8HbIM (Pa308bIM NPOCMPAHCMBOM U OUCKPEMHBIM KOOUPOBAHHBIM
epemeneM.

JI7st TUCKpeTU3aluy CUTHAIOB ¢ TPAHUYHOM 4acTOTOM Fmax MOXHO MCIIOIb30BaTh YaCTOTY
JTUCKPETH3AINH:

1. Fmax;

2. 2 Fmax,

3. Menvwe Fmax;

4. bonvuwe 0, Ho menvuie Fmax.

CrieKTpbl JUCKPETHBIX CUTHAJIOB 00JIaJal0T CBOMCTBOM:

1. nepuooOUYHOCMU NO MOWHOCIU,

2. nepuOOUUHOCMU NO AMNAUMYOe;

3. nepuoouUYHOCmUY No Yacmome;

4. nepuoouuHocmu no gase.

PCKprI/IBHLIe AUCKPECTHBIC CUCTCMBbI:

1. 6ce20a umerom ces3b 6nepeo;

2. 6ce20a umerom oOpamuyro Cesa3b,;

3. 6ce20a umerom ces3b 6neped U 0OPaAmHYI0 CA3b;
4. He umerom 0OpAmHbIX C853€l.

Z - mpeoOpa3oBaHUE SIBISETCS:

1. HeAUHeunbIM,

2. JIUHEUHBIM,

3. K8AOPAMUUHBIM,

4. K8aopamypHbIM.

[Tpu mapannenbHOM cOeMHEHUU U(POBBIX PUIBTPOB:
1. nepeoamoyHvle QYHKYUU CyMMUPYIOMcsL;

2. nepeoamounvle QYHKYUU bl4UMAaromcs,

3. nepeoamoyHvle QyHKYUYU NepemMHONCAIOMCSL;

4. nepeoamoumvle QYHKYUU NOKACKAOHO Oenamcsl.
@uIbTPBI C KOHEYHON UMITYJIbCHOM XapaKTEPUCTUKOM:
1. 6ce20a HeyCmoUtuyUshl,

2. 6ce20a yCcmoudusbl,

3. HeYyCmouyugbl HebONbUIOM OUANA3ZOHE CUCHATIO8,
4. YCMOUYUBbL 8 HEKOMOPLIX MOUKAX.
[TpoexktupoBanus KNUX-QpuiabTpoB 1Mo KpUTEPHIO paBHOMEPHOTO MPUOIMIKEHUS OCYIIECTBISETCS
C TIOMOIIBIO:

1. aneopumma Il 'epyens;

2. ancopumma Hvtomona,

3
4

anzopumma Pemesa;
anzopumma I aycca.

Kak OCYHICCTBIIACTCA paBHOMCpHAaA ,[[I/ICerTI/BaL[I/ISI?

1. C ucnonvzosanuem amnIumyoHo20 Mooyiamopa,

2. C ucnonvzosanuem amnaumyoHo-ghaz08020 Mooyaamopa,

3. C ucnonvzosanuem maKkmogo2o 2eHepamopa ¢ nepemeHHol Yacmomot,
4. C ucnonv3osanuem makmogo2o 2eHepamopa ¢ NOCMOAHHOU YACMOMOU.

beicTpas cBepTKa MpUMEHSETCs PY BBIYMCIICHUH CBEPTKH JBYX CUTHAJIOB:

1. HeO02paHUYeHHOU OIUMeNbHOCU,

2. OecKoHeuHOoU ONUmenbHOCmu,

3. bonvwoil onumenvrocmu (6onee 500 omcuemos);
4. manou onumenvHocmu (menee 50 omcuemos).

HepexypcuBHbIe TUCKPETHBIE CUCTEMBI SIBIISIFOTCSL:
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1. 6ce20a HeyCmoudUBbIMU,

2. 8ce20a yCmou4ugbIMu,

3. YCMOUYUBHIMU 8 HEKOMOPOU 001ACMU YACMOM U HEYCMOUYUBLIMU 8 OCMANbHOU 001acmu
uacmom,

4. YCMOUYUBLIMU NPU MAIOM YPOBHE CUSHANA U HeYCMOUYUBLIMU NPU OOTbULOM YPOBHE
cueHana.

[Tpu mapanenbHOM coeIMHEHUH HU(POBBIX PUIBTPOB MEpelaTOuHbIe (PYHKINU:

1. nocned08amenbHO blYUMAarOmcs,

2. 8ce CyMMUpPYIOMCcs,

3. 6ce NepemMHOACAIOMCs;

4. noc1e008amenbHo 0eamces oOpye Ha opyed.

[Tpu mocnenoBaTeIbHOM COETUHEHNUH IIU(PPOBHIX (PMUIBTPOB NIepeAaTOYHbIE (PYHKINU:

1. nOCIe008amenbHO 8bIYUMAIOMCSL,

2 8ce CyMMUpYIomces;

3. 8ce NepemMHONCAIOMCs;

4 noc1e008amenbHo 0esimcest opye Ha opyaa.

Memoouueckue pekomenoayuu no nOO20MOBKe K mecmupo8anuio

Tectbl — 3TO BOMPOCHI WX 3aJaHud, MPEIyCMATPHUBAIOIIME KOHKPETHBIN, KpPAaTKUU,
YETKMH OTBET HA HMMEIOIIMECS OSTAJIOHBI OTBETOB. [IpM camMOCTOSATENBPHOM MOATOTOBKE K
TECTUPOBAHUIO CTYACHTY HEOOXOIUMO:

a) TOTOBACH

K TCCTHPOBAHUIO,

npopaboTath WHGOPMALMOHHBI MaTepuan o

quctuminHe. [IpokoHCYynbTHpPOBAaThCA C MpenojaBaTelieM [0 BOMPOCY BbIOOpa ydeOHOU

JIUTEPATYPHL,

0) 4eTKO BBISICHUTE BCE YCJIOBHS TECTHpPOBAHHS 3apaHee. 3HATh, CKOJIBKO TEeCTOB Bam
OyZeT MpenIokKeHO, CKOJIbKO BPEMEHHU OTBOJUTCS HAa TECTUPOBAHME, KAKOBA CHCTEMa OIICHKH

pe3yJbTaTOB U T.1.

B) MNpUCTyIasas K pa60Te C TECTaMH, BHUMATCIBHO W OO KOHIA MNPOYTUTEC BOIPOC U
npeayiaraeMble BapuaHThl OTBETOB. BriOepuTe mpaBWiibHBIE (MX MOXKET OBITh HECKOJbKO). Ha
COOTBETCTBYIOIIHE

OTJENFHOM JIUCTKE OTBETOB BBIMUIIUTE LU(pPY BOmpoca H OYKBBHI,

IMpaBUJIbHBIM OTBETaM;

I) B NIPOLIECCE PEILICHUS KENAaTeIbHO MPUMEHSTh HECKOJBKO MOAXOJO0B B PEIICHUU
3aJaHus. OJTO TO3BOJIIET MAaKCHUMAaJlbHO THOKO ONEpUpOBaTh METOJAMU PpEHICHHS, HaXOJs
KaQ)K]IbII pa3 ONTUMAJIbHBIN BapUaHT.

n) ecnd Bbl BCcTpeTwsin 4pe3BBIYAHO TPYIHBIM 111 Bac Bompoc, He TpaThTe MHOTO
BpeMeHM Ha Hero. [lepexoaute k 1pyrum tectaM. BepHurech K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTAaBbTE BPEMS ISl IPOBEPKH OTBETOB, YTOOBI N30€KaTh MEXaHUYECKHUX

OIIHOOK.
Kputepun onennBanus
Onenka

HEYAOBJIETBOPUTEIBHO YAOBJIETBOPUTEIHHO XOpOIIO OTJINYHO
0 6amnoB 3 damna 4 Ganna 5 GamioB

merHee 50 % mpaBuibHO | 50-70% mpaBuibHO | 71-85% 86-100%

BBIIIOJTHEHHBIX 3aJaHUH. BBIIOJIHEHHBIX MPaBUIILHO MPAaBUIBHO

3aJlaHuI. BBIIIOJTHEHHBIX BBITTOJTHEHHBIX

3aJIaHNM. 3aIaHNH.

3aganus 10 1a00paTOPHBIX 3aHATHH
(konmponupyemoie komnemenyuu — INK-3)
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JlabopaTopHBI MPAKTUKYM SIBJISICTCS BaKHBIM 3JIEMEHTOM OOy4YeHUSs, T.K. NPUBHBACT
HABBIKM CaMOCTOSITENIbHOM paboThl Ha pa3IMYHOM JabOpaTOpHOM OOOpPYAOBAaHUU U yMEHUE
MOJIb30BATHCS PANTMYHBIMU TPHOOPAMU U HHCTPYMEHTAMHU.

Ipumep munosoii nabopamopnoii pabomel — «MaremaTuyeckasi IMUTALIMOHHAS MOJEIb
ONTUMAJIBLHOTO OOHApYXUTENs M WU3MEPHUTeNs AadbHOCTU 10 uenuy. llenpio gaHHON paboThI
sBisieTcss V3ydeHue NPUHIMIIOB OOHAPYKEHUS PAIUOIIOKAIMOHHBIX CHUTHAJIOB, 3aBUCHMOCTHU
BEPOSATHOCTH MPABWIBHOTO OOHApy>KEHHs CHTHala OT OTHOIIEHUS CUTHAJ-IIyM, a TakKke
M3Y4YEHUE UMITYJIbCHOTO U3MEPUTEIISl NaJbHOCTH 10 €M U 3aBUCUMOCTH TOYHOCTH H3MEPEHUS
JaTbHOCTH OT OTHOLIEHUS! CUTHAJI-IITYM.

Memoouueckue pekomenoayuu

Beimonnenne kaxaoit 1abopaTopHOi paboTHI CKIIAIBIBAETCS U3 CIEAYIOUINX 3TAIOB.
1. CamocrosiTenpHas TMOATOTOBKA CTYIEHTOB K pabore. [lepenm Hauamom pabOTHI CTyIEHTHI
JIOJIKHBI YETKO TPEJCTABISATH cebe 1menb paboThl, 3HATh CXEMY, METOJ] U3MEPEHHS, (PU3HUECKYIO
CYLIHOCTh OXHJIAa€MbIX pe3ylbTaToB. JloikeH ObITh MOATOTOBJIIEH MPOTOKOJI H3MEPEHUH,
CoJIep KaIIvii TaOIUIIBI JIS 3aIUCH PE3yIbTaTOB H3MEPEHUN M OCHOBHBIC pacYeTHBIE (DOPMYIIBL.
CryneHTsl, He MOATOTOBUBIIHECS K pabOTe B COOTBETCTBUM C STUMH TpeOOBaHUSMHU, K
BBITIOJTHEHHIO pa0OThI HE JIOMYCKAIOTCS.
2. IlpoBenenue >KCrEpUMEHTa. JTOT 3TAll OCYIIECTBISETCS B COOTBETCTBUHM C METOAMYECKUMU
YKa3aHHUSIMH, KOTOPHIE COJIEPIKATCS B OMUCAHUU K Kaxaoi pabdote. JlabopaTopHble HM3MepeHUs
Ha CTEHJE CTYIEHT MOXXET HauaTh TOJIBKO IIOcje coOeceloBaHMs C IMpernojaBaTelieM U
MOJIYYeHUsI COOTBETCTBYIOIIErO Jomycka. JItoOble H3MEHEHHS B CXeMe IPOBOAATCS MpHU
OTKJIIOUEHUU CXEMbl OT KCTOYHHMKA HamNpshDKeHHus. Pe3ynbTaTbl HM3MEpeHus MpOBEPSIOTCS
MperoaaBaTenemM.

[Ipu pabGote B nmabGopaTopuud HEOOXOIUMO CTPOTO BBIMONHATH BCE IMpaBUia TEXHUKH
0€30IMMacHOCTH U yKa3aHUs MPEToaaBaTers.
3. CocraBlieHHE OTYETa O TIPOJIeTaHHOW padoTe.

K oTuety o BbINONHEHHOU paboTe NPEAbSBIAIOTCS CASAYIOUNE TPEOOBAHUS:

OTuer NOKEH CoAep)KaTh HMCUYEpPIBIBAIOLINE IaHHBIC, KaK O LEJIU padOThl, TaK U O
pe3ylbTaTax B CleAyIOUIeH MociieJ0BaTeIbHOCTH:
o 3aJlaHuE;
CXeMa yCTaHOBKH U OTHMCAaHUE METOJUKU U3MEPEHHIA,
NEPBUYHBIEC SKCIIEPUMEHTANILHBIEC PE3YIbTAThI 32 MOANKCKHIO MPENOoIaBaTeNs,
pe3yNbTaThl 00pabOTKU FKCIIEPUMEHTATIBHBIX TaHHBIX, BKIIOYas TpaduKu, TaOIUIBL;
oO11re BBIBOABI O paboTe U 3aKIIIOUEHUE, O Ka4eCTBE UCCIIEIOBAHHBIX MaTePUATIOB.
TekcT oTdyera JOMKEH OBITh HANKWCAH aKKypaTHO W pa300pyMBO OT pPYyKH WIH
NPEJCTaBICH B BUJE PACIEUaTKH, IOCTEe KOMIBIOTEPHOH BEpCTKH. B 00oMX ciydasx TeKCT
JOJDKEH TIPE/ICTaBIATh COOON JIOTMYECKOe M3JI0KEHHE CylecTBa Bompoca. Hemomyctumo
npuBeneHue (Gopmyn, Tadnui 6e3 pa3bsCHEHUH BceX 0003HaueHW U cokpameHuil. OTuer
JIOJIKEH OBITh TIOHATEH JIs KKO0TO YUTAIONIETO 0e3 KaKUX-JTH0O0 TOTMOJTHUTEIBHBIX BOIIPOCOB Y
COCTABUTEJIEN OTYETA.
4. Tlocne mpencTaBiCHHsS OTYETa CTYJIEHT IOJKEH UMETh, KaKk MUHHUMYM, MOBEPXHOCTHBIE
3HAHUS TI0 KOHTPOJBHBIM BOTIPOCaM K paboTe, MMEIOIIUMCS B METOJIMUYSCKUX YKA3aHUAX, U EMY
BBICTABIIIETCS OaJlJI, KOTOPHIM OIIEHEHA JaHHas JlabopaTopHas paborta.

6. IIpomeskyTOUHAs aTTecTALMS
(konmpoaupyemwie komnemenyuu — I1K-3)
Cnucok 0CHOGHbBIX 60NPOCOB K IK3AMEHY
I. Maremarnueckuii anmapar Uil MOJEIUPOBAHUS CUTHAJIOB, YCTPOHUCTB W CHUCTEM.
JIvHelHbIE CUCTEMBI U KX MAaTEMATUYECKOE OMMCAHUE.
2. MaremaTuyecKkue MOJEIN HETMHEUHBIX CHCTEM.
3. Marematudyeckue MOJENHN CIIy4alHbIX BEIMYHH, IPOLECCOB U MOJIEH.

13



4.  Hcmonp3oBaHME amnmapara KOMILICKCHON Oru0aromieit A Onucanus IpeoOpa3oBaHUs
Y3KOIOJIOCHBIX CUTHAJIOB YaCTOTHO-CEJIEKTUBHBIMU yCTPOWCTBAMHU.

5. Ksangparypusliii cioco0 npencTaBieHusi KOMIUIEKCHOM OTHOaroIei.

6. Cxema TOmy4YeHHMS  KBAJIPATYpPHBIX  COCTABJISIONIMX  KOMIUICKCHOW  orudaroreit
Y3KOIOJIOCHOTO CUTHAJIA.

7. MopaenupoBaHue 3JIE€MEHTOB IMPUEMHOIO TpPaKTa PAJAUOTEXHHMUECKHUX CHUCTEM C
WCITOJIb30BAHMEM aIllapaTa KOMIIEKCHOW OTHOarOIIeH.

8.  Meroxa uHTErpana HaJOKEHUS Il KOMIUIEKCHBIX OTHOAIOMIHX.

9.  MoaenupoBaHrue HETUHEHHBIX OE3BIHEPITMOHHBIX MTPEOOPaA30BAHUM.

10. OO0mue NpUHIUTEI MOACTUPOBAHMUS HEIMHEHHBIX JIEMEHTOB METOI0M KOMILIEKCHOMN
oruoaroIei.

11. JluneliHOoe M KBaJipaTUYHOE JIETEKTUPOBAHUE Y3KOIMOJIOCHOT'O CUTHAJIA.

12.  Anroput™m npeobpa3oBaHus KOMIIEKCHON OTHOAIOIIEH aMIUTUTYAHBIM OTPaHUYUTEIIEM.
13.  Anroputm npeoOpa3zoBaHUs KOMIUIEKCHON orubaromiel npu ¢pa3oBoM JA€TEKTUPOBAHUU.

14. TIpumep moaenupoBanus mudposoro aemoayisatopa QPSK-curnana.

15. Aunroputm npeoOpazoBaHUs KOMIUIEKCHON OrM0OaroIIel mpu MOICTUPOBAHUN YaCTOTHOTO
JIETEKTOopa.

16. OcHOBHbBIE MOHSATUS MATEMATUYECKOW CTATUCTUKHU.

17. OrmeHka BEpOSTHOCTH CITyYaHOTO COOBITHS.

18. OmnpeneneHne HEN3BECTHBIX TAPaMETPOB paclpeeICHuUsI.

19. DneMeHThl perpecCHOHHOTO U JUCIIEPCUOHHOTO aHaJu3a.

20. OueHuBaHUE XapaKTEPUCTUK CIyUYailHBIX POLIECCOB U MOJIEH.

21. OcCHOBHBIE XapaKTEPUCTUKN CTATUCTUYECKUX OLICHOK.

22. Mertoapl OLIEHKM TTapaMeTPOB pacIpeeseHus: 0OHii 6aiieCOBCKHIA MOIX0/, OLIEHKA T10
MaKCHMyMy aroCTepHOPHON IIIOTHOCTH BEPOSATHOCTH, OILIEHKA MAKCUMAJIbHOTO TPaBI0MO00uS.
23. JIluHeliHOE OLIEHUBAHUE.

24. MeToa HaUMEHBIIUX KBaJIPaTOB.

25. MogaenupoBaHue ClIy4yalHbIX BEJIUYUH.

26. MoaenupoBaHue CIy4aiHbIX MPOIECCOB.

27. MogaenupoBaHue CIIy4alHbIX TOJICH.

28. MonenupoBaHue  CIy4ailHBIX TIOTOKOB W CHUCTEM  MAacCOBOTO  OOCITY>KHBaHUA.
Matematuueckoe MOJICIMPOBAaHHE KAaHAJIOB PAAMOTEXHUYECKUX M TEIEKOMMYHHUKAIIMOHHBIX
CHCTEM.

29. MoaenupoBaHue CIIy4ailHbIX BEJIMYUH: METOJ HEJIMHEHHOTO MpeoOpa3oBaHus, 0OpPaTHOTO
(byHKIMU pacnpeaeseHns; METO ] Ha OCHOBE IpeoOpa30BaHusl HOpMaJIbHO pactpeaenaeHHbx CB.
30. Meron Heiimana; MeTOl KyCOUYHOM anmpOKCUMAIIUH.

31. CpaBHuTeNbHas XapaKTEPUCTUKA METO/I0B MOJICIIMPOBAHUS CITyYaliHbIX BEJIUYHH.

32. MoaenupoBaHue CIy4ailHbIX BEKTOPOB.

33. Meron yCIOBHBIX paclpeaeacHHl.

34. Meroxa Heiimana, 000011IeHHBIN HA MHOTOMEPHBIHA CITyJaid.

35. MoaenupoBaHue ciay4yailHbIX BEKTOPOB C 3a/laHHOM KOPPEISLUOHHON MaTpuLEil.

36. MogenupoBaHue rayCCOBCKUX CIIyYalHBIX MPOIECCOB.

37. Meroasl HaxoxJIeHHS K03(pPUmeHToB HOpMUPYIOMINX HEPEKYPCUBHBIX U PEKYPCHUBHBIX
(bUIBTPOB.

Memoouueckue pekomenoayuu npu nOO20MOBKe K IK3IAMEHY
ITonroToBka cTy/IEHTOB K 3K3aMEHY BKIIIOYAET MPOPaOOTKY JIEKLUH, B TEUEHHE CEMEecTpa
U HENOCPEICTBEHHYIO IOATOTOBKY B [IHH, NMPEAIIECTBYIOIIME 3K3aMEHY, BKIIIOYas, KOHEYHO,
MOJATOTOBKY K KOJJIOKBHyMaMm, TECTHPOBAHMIO, BBIIIOJHEHUIO JIa0OpaTOpHBIX paboT M HuX
3aIIUTY.
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7.

JI1s1 TONrOTOBKM K OTBETaM Ha SK3aMEHAIIMOHHBIE BOIPOCHI (OHH BBIJIAIOTCS B KOHIIE
ceMecTpa) CTYACHT JOJDKEH MCIOJIb30BaTh HE TOJBKO KypC JIEKIMA, HO W OCHOBHYIO U
JIOTIOTHUTEBHYIO0 JIUTEPATypy MJi BBIPAOOTKM YMEHHS J1aBaTh pPa3BEPHYThIE OTBETHI Ha
MTOCTAaBJICHHBIC BOIIPOCHI.

B xozme moAroToBKM K dK3aMeHY CTYACHTY HeoOXoauMo obOpariaTh BHUMaHUE HE TOJIBKO
Ha YpPOBEHb 3allOMUHAHHSA, HO W Ha CTENEHb IOHUMAHUSA H3Y4YaeMbIX BOIPOCOB. A 3TO
JIOCTUTAETCS HE MPOCTHIM 3ayYMBAHUEM, 4 YCBOSHHUEM IPOYHBIX CHCTEMATHU3UPOBAHHBIX 3HAHUMA
aHATUTUYECKUM MblUieHueM. ClieoBaTeNbHO, HEMOCPEACTBEHHAs! MOATOTOBKAa K 3K3aMEHY
JIOJDKHA B Pa3yMHBIX TPOIMOPIHIX COYETaTh W 3allOMHHAHWE, W MOHUMaHHUE MPOTPAMMHOTO
Marepuana.

Pacnpedenenue 6annoe mexkyuiezo, pyoescno2o KOHmpoJisa u IK3amena

Ne Oo0man 1-11 TouKa 2-11 TOYKA 3 Touka
cymma
1. | Tekymmii KOHTPOJIb
ITocemenue 3aHaTuii 10 3 3 4
0aIoB bamna Oaia Oaia
BrinmonHeHue u 3amnmra 21 7 7 7
J1a00paTOPHBIX padOT Oan OayIoB O6ayToB OaymoB
2. | PyOe:kHblil KOHTPOJIb
TectupoBanue 15 5 5 5
0aioB 0ajuoB 0aioB OaioB
KomnnokBuym 24 8 8 8
Oanna 0asioB 0ajIoB 0annoB
Hroro 70 23 23 24
0aJ10B oay1a 0aaa 0ay1a
3. | Ok3ameHn 30 min — 15, max — 30
0aJ10B 0ajL10B

Kpumepuu ouyenuganusn

[Tpu ocBoeHun aucuuruinHbl popmupyercs komnereHius [1K-3. Ykasannas koMneTeHIus
(dhopMHUpyeTCst B COOTBETCTBUH CO CIICAYIOITUMU dTarlaMu:
o dbopMHpOBaHUE U pa3BUTHE TEOPETHUYECKHX 3HAHUH, NPEAyCMOTPEHHBIX YKa3aHHOM
KOMTIETCHIIHEH (JICKITMOHHBIC 3aHSITHS, CAMOCTOSITEIIbHAS paboTa CTYACHTOB);
. npuoOpeTeHre U pa3BUTHE MPAKTHUECKUX YMEHMH, MPEeayCMOTPEHHBIX KOMIETEHIIHEN
(;mabopaTtopHble paboThI, CAMOCTOATENIbHAS paboTa CTYICHTOB);
° 3aKpCIIJICHUE TCOPCTUUCCKUX 3H3,HPII>1, YMGHI/Iﬁ n MPAKTUYCCKUX HaBBIKOB,
NPEIYyCMOTPEHHBIX  KOMIIETeHIMeH  (J1abopaTopHble  pabOThl, MPAKTHUKH,  BBIITYCKHas
KBaTM(DUKAIIMOHHAs paboTa).

CchopMupoBaHHOCTh KOMIETEHIIMH B paMKaX OCBOEHUS JaHHOW JUCLUIUIMHBI OILICHUBACTCS
10 TPEXYPOBHEBOM LIKAJIE:

. 0a30BbIll YpOBEHH (OLIEHKA «YI0BJIETBOPHUTEIbLHO») SBIAETCS 00S3aTEIbHBIM ISl BCEX
00yyaromuxcs Mo 3aBepIIeHNH OCBOCHUS TUCIUILINHEI,
o IPOJABUHYTHII  ypOBEHb (OLEHKA «XOPOLI0») XapaKTEpPU3yeTCs IPEBBILICHHUEM

MUHHMMAJIbHBIX XapaKTEPUCTUK CPOPMHUPOBAHHOCTH KOMIETEHIMM IO 3aBEPLICHUHM OCBOCHHUS
JIMCLUTIIINHBI;

. BBICOKHI ypOBEHb (OLIEHKA «OTJIHYHO)») XapaKTepU3yeTCs MaKCUMaJIbHO BO3MOKHOM
BBIPDQ)KCHHOCTBIO KOMIIETEHLIMM M SIBISETCS BAXKHBIM KAau4eCTBEHHBIM OpPUEHTUPOM IS
CaMOCOBEPIICHCTBOBAHMUS.

KoHTpoJab KypcoBbIX padoT
KypcoBas pabota He mpeycMOTpeHa yueOHbIM [IAHOM.
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8. MeTtoauyeckue MaTepHaJbl, ONpee/IsIioIIHe Pouelypbl OLeHNBAHUS 3HAHUIA,

yMeHHﬁ, HABBbIKOB M OIILITA J€ATECJIBbHOCTH

PGSYJ'ILTaTBI OCBOCHUA yqe6H0171 JAUCHUIUIMHBI, IMOJJICKAIINC ITPOBCPKE.

KpI/ITepI/II/I OLICHKH Ka4YCCTBAa OCBOCHHUA NUCHUINIMHBI IPUBCACHBI B IIPUIIOKCHUN 2. Ta6n1/1ua 6.

Pe3yabTaThl OcHOBHbIE N0KA3aTe/IN OLIEeHKH Pe3yJibTaTOB Buj onieHOYHOr 0
o0y4eHHUs1 o0y4eHuUs MarTepuaJa
(KoMIIETEHI[MH)
CrniocobHOCTH 3HaTh: TpeOOBaHMA TEXHHUYECKUX perijameHToB | KosmokBuym
MIPOBOAWUTEL aHAJIU3 Ha BBIITYCKACMbIC H3ACIINA MHUKPOIJICKTPOHHUKHU, TeCTI/IpOBaHI/Ie
NpUYKMH Opaka npu | TeXHOJIOTW4Yeckrue  (akTopbl,  BbI3bIBatolIMe | BoimonHenue
W3TOTOBJICHUU MOTPEIIHOCTH W3TOTOBJICHUS u3zenuil | 1abopaTopHbIX paboT
U3IeNui MHUKPODJIEKTPOHUKH; METO/IbI OLICHKH
MUKPOIJICKTPOHUKHA | IIPUTOAHOCTHU u BOCIIPONU3BOJUMOCTHU
u J1aBaTh | TEXHOJOTHUYECKUX MPOIIECCOB MPOU3BOICTBA

PEKOMEHJIallNKU 110
UX YCTPaHEHHUIO U
NpeynPERICHUIO
(IIK-3)

U3JIETIUI MUKPOJIEKTPOHHUKH.

YmMmernb: UCTIONIb30BAaTh CTaH/IapTHEIE
KOMITBIOTEpPHbIE TpPOTrpaMMbl JJisi  00paboTKH
CTaTHCTHYECKUX TaHHBIX; ONPEIEISATh MPUIUHEI
OTKJIOHEHHS TapaMeTpOB TOTOBOTO HU3IEIHUS OT
3aIaHHBIX; AHAIM3UPOBATh MPEIOKEHUS 10
U3MEHEHUSIM B TEXHOJOTHYECKUX TIpoLeccax M
HpeyNPeXACHHUIO U TUKBUIAIMN Opaka B
IPOM3BOJICTBE M3JIEINH MUKPOIJICKTPOHUKH.

KomnokBuym
Brinmonxnenue
71a00paTOPHBIX pabOT

Ba alaCTh: CTaTUCTHYCCKHUM aHaJIn30M
mapamMcTpoOB TECXHOJIOTHYCCKHUX onepaunﬁ;
BBISIBJICHUCM n YCTPaHCHUCM MMpUIUH

OTKJIOHEHHUSI ITapaMeTPOB TEXHOJIOTHUYECKUX
onepauuid OT 3aJaHHbIX; BHECEHUEM HU3MECHEHUU
B TEXHOJOTMYECKYIO JIOKYMEHTALHIO.

Komnoxsuym
Brinonnenue
n1abopaTopHBIX paboT
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9.

Y4eboH0-MeTOoAMYeCKOE OOecnieYeHue TUCHMIINHBI (MOTYJIs1)

OcHoBHas JInTepaTypa
1. Menyxun O. U. MonenupoBanue MHOOPMAIIMOHHBIX CUCTEM. YueOHOe 1mocodue AJisi By30B.
M.: lNopstuas JTUHUS - Tenexowm, 2012. (B CBOOOTHOM JIOCTYTIC)
https://www .twirpx.com/file/754374/
2. JlJoy A.M. Kenbron B.Jl. Umutanmornnoe moaenmupoBanue / A.M. Jloy-3-e uzn. — CII6.:
[Tutep, 2004. (B cBobonHoM noctyne) https://www.twirpx.com/file/1746669/
3. ®enopos U.b. MadopmaniioHHbIe TEXHOJIOTHN B PAAUOTEXHUYECKUX cucTteMax. M.: M3a-Bo
MI'TY um. H.O.baymana, 2011.
4. Ipsxonos B.I1. Matlab u Simulink ans paguounrkenepos. M.: JIMK Ilpecc, 2011.

JlonoJIHUTe IbHAS JTUTEpaTypa
1. Bopucor I0.I1., Banye A.A., Ecukos 10.A. MoaenupoBanue ayauoyCTPOMCTB U CUCTEM
METOJIOM KOMIUIEKCHBIX aMIuuTyl. — M.: M3gatensctBo MOU, 1991.
2. bopucos IO.II., EpcukoB lO.A., OO6pe3koB I'.B., Uunukua B.M. COopHHK 3amad 1o
aBTOMATU3MPOBAHHOMY MPOEKTHPOBAHUIO YCTPOMCTB M cucteM. — M.: M3marensctBo MOU,
1981.
3. EscuxkoB IO.A., UYanypckumii B.B. IIpeoOpazoBanue ciaydallHbIX TIPOIIECCOB B
pagMoTEXHUYECKUX ycTpoiicTBax. — M.: Bricias mikona, 1977.

Ilepnoanyeckue u3ganus
[Tepedyenp nepuoOIUUECKUX U3AHUH, ToydaeMblix Oubmuorekoit KBI'Y, B KoTOpbIX
CTYZI€HT MOXET O3HAKOMHUTBCS C COBPEMEHHBIMU JIOCTHKEHUSAMH B 00J1aCTH PAJUOTEXHUKU:
e Kypnan texundeckoi (HU3MKH;
e  MUKpPOIEKTPOHUKA;
e Panmno;
e II3BecTus BhIcHIMX Y4eOHBIX 3aBeqieHnit Poccun. PagnosnexTponuka.

HNHTepHET-pecypchbl
http://lib.kbsu.ru/ — bubnuorexka KbI'Y
https://elibrary.ru/ — HayuHast anekTpoHHas Oubiuoreka
http://jre.cplire.ru/ — sxypHaja pagruo31eKTPOHUKU
http://shemu.ru/ — paano cxemsl u CTaTbu.
http://www.radioliga.com/ — xypHai «PannontoOuTtenby»

10. IIporpammHuoe o0ecnieyeHne cOBpeMeHHbIX HHPOPMANMOHHO-KOMMYHHMKAIIMOHHBIX
TEXHOJIOTHH

1. CTygeHTbl UMEIOT JOCTyN K €AMHOMY O0pa30BaTeIbHOMY MOpTally, TI€ MOTYT B
OTKPBITOM  JIOCTYIIE  MOJB30BATbCA  pecypcaMu  y4yeOHO-METOAMYECKOW  JIUTEpaTyphl,
SBISTFONTUMUCS pazpadboTkamu Benymux BY30B Poccun.

2. JInst peHTUHIOBOTrO KOHTPOJISL UCIIOJIB3YETCSl CUCTEMA KOMIIBIOTEPHOIO TECTUPOBAHUS
Ha 0a3e nmporpammHoro obecrieuenus Moodle.

3. Ilpu BHINOJHEHUH J1a0OPATOPHOTO MPAKTUKyMa CTYACHTHI B 00s3aTEIBHOM IOPSIIKE
MPOBOAAT 00pabOTKY HKCIEPUMEHTANbHBIX JAaHHBIX C MPUMEHEHHUEM NPOrPaMMHBIX Cpel
Microsoft Exell, MathCad.

4. B pamkax oOecrieueHusi MPUMEHEHUS KOMIBIOTEPHBIX TEXHOJOTHI B 00pa30BaTeILHOM
Mpolecce MMEIOTCS  CHEUAIN3UpPOBAaHHBIE KOMIIBIOTEPHBIX KJacca C  COBPEMEHHBIM
MIPOrpaMMHBIM 0OecTIieYeHHEM U UMEIOIUM BbIX0l B IHTEepHeT.
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11. MaTepnaibHO-TeXHHYeCKOe o0ecrieyeHne I CHMIIIHHbI

MatepuanbHO-TEXHUYECKYIO 0a3y AJis NPOBEACHUS 3aHATHH 110 IUCHUIUIMHE COCTABIISIOT:
o CIICLMAJM3UPOBAaHHAs  AyJUTOPHs, HCIOJNb3yeMas NpH  IPOBEACHUM  3aHATHI
JIEKIIMOHHOT'O THIA, OCHAIEHHAs MYJIbTUMEAUMHBIM IPOEKTOPOM M KOMIUIEKTOM allapaTypsl,
MO3BOJISIOIIEH IEMOHCTPUPOBATH TEKCTOBBIE U IpadMuecKue MaTepuasbl;
. pabouee MeCTO IpernoaBaTers;
° pabouune MecTa CTyIEHTOB.

MynbTMeIMiiHAs TPE3EHTALUs, COIIPOBOKAAOLIAs JIEKLHIO, [T03BOJIAET MIPENOAaBaATEIIIO
AKIIEHTUPOBAaTh BHUMAaHUE CTYICHYECKON ayIUTOPUH Ha KIFOYEBBIX BOMPOCAX JIEKIIHH.

JucuuruinHa obecrnedeHa:

. TECTOBBIM MaTepHaJlaMU B 3JIEKTPOHHOM oOyuatomen cucreme «Moodle» (OTKpBITHII
YHUBEPCHUTET);

° KHIDKHBIM (DOHIIOM OMOIMOTEKH;

. AIEKTPOHHBIMU BEPCUSIMH JICKIIUH U YIEOHUKOB.

CTyneHThl UMEIOT JI0CTyT Yepe3 MIHTepHeT 10CTy K 31eKTPOHHON o0yyaroleil cucteme
«Moodle» (OTKpBITHII YHUBEPCHUTET), KOTOPasi MO3BOJISIET Pa3MEIaTh IEKTPOHHbBIE YUeOHbIE
KypChl B CBOOOJITHOM JOCTYIE JUIsl CTYJICHTOB YHUBEPCHUTETA.

[Tpu npoBeieHNH 3aHATHI JEKIIMOHHOTO THITa, CEMUHAPCKUX 3aHATUI HCIIONB3YIOTCS:
JIUUEH3UOHHOE NPOZPAMMHOE 0DecneueHue u c60000HO PACNPOCHMPAHAEMbLE NPOZPAMMDBL:

o Microsoft Office nunensust: Horoop Nel35 ot 22.05.2018, morosop Ne n1-21100 ot
20.09.2017, ceprudurar ot 29.11.2017, moroBop Ne 28/2017-31705322460 ot 29.08.2017,
nmoroBop Ne 18/2016-31603884322 ot 12.08.2016, noroBop Ne 4/14-08 ot 14.08.2015, noroBop
Ne 1/01-12 or 01.12.2014, morosop Ne0331100002314000061-0003152-01 ot 25.11.2014,
JIOTOBOP Ne0331100002314000077-0003152-01 oT 29.12.2014, JIOTOBOP
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009, ceptuduxar
ot 18.06.2008, ceprudukat ot 12.10.2007, cepruduxar ot 14.03.2007;

o apxuBatop 7z, Adobe Acrobat Reader nunensus: mpemoctaBisieTcs OecCIIaTHO Ha
yCIOBUSX 1O azapecy https://www.adobe.com/ru/legal/terms.html;

. Mozilla  Firefox munensusi: GPL/LGPL/MPL, Google Chrome nwumen3us:
MPEJOCTABIISIETCST OECIIAaTHO Ha YCIOBHAX JIMIICH3MOHHBIX COTJIAICHWHA HAa TPOTPaMMHOE
obecrieueHue C OTKPBITHIM MCXOJIHBIM KOJIOM o azipecy
https://code.google.com/intl/ru/chromium/terms.html.

JUis CTYIeHTOB € OTrpaHUYE€HHBIMH BO3MOXKHOCTSIMHM 370POBBSI CO3/IaHbl CIICIHAJIbHBIC
YCIIOBHSL ISl TIONydeHHs] oOpa3oBaHus. CrielUaTu3upOBaHHOE TOMENICHHE ISl WHBAIHIIOB
pacrionioc)keHo 1o azapecy: 360004, KabGapauno-bankapckas pecny0mauka, r. Hampuwk, yoi1.
UYepHnslieBckoro, 173, rnaBHbI yueOHBINM KOpPIyc yHUBepcuTeTa, ayautopus Nel45.

B 1mensx JOCTYMHOCTH TIOJyueHHsI BBICIIETO 00pa3oBaHHs 1O 00pa3oBaTEIbHBIM
nporpaMMaM HWHBAIAIAMH W JUIIAMH € OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH  370POBBS
YHMBEPCUTETOM 00ECTIeYMBACTCS:

) aTbTEPHATUBHOM BepcHer oHuIraibHOTO caiita B ceTu «IHTepHET» 1S Cl1ab0oBUIIAIINX;
. MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO 00yUaroieMycss HeOOXOUMYO TIOMOIIIb;
[ ] JIs1 UHBAJIMAOB MW JIUI C Ol"paHI/I‘-IeHHLIMI/I BO3MOXHOCTIAMN 3I[0p0BB$I 10 CJ'Iyxy —

IyOIMpOBaHKE BCIYyX CIPaBOYHONW MH(POPMAIMU O PACIIMCAaHUK y4eOHBIX 3aHSATHH, 0OecredeHne
Ha/IJISKAIIMMU 3BYKOBBIMH CPEJICTBAMU BOCTIPOU3BEICHHUS WH(POPMAIIHH;

o JUIi MHBAIWAOB M JMI[ C OTPAaHMYCHHBIMH BO3MOYKHOCTSMH 3/I0POBBS, HMMEIOIINX
HapyUICHUs] OIOPHO-JBUTaTEIbHOTO arnapara, CO3JaHbl MaTepUabHO-TEXHUUYECKHE YCIIOBHS,
o0ecIieunBaroIe BO3MOXKHOCTh OECHPENATCTBEHHOTO [OCTyHa OOyYalommxcs B ydeOHBbIC
IIOMEIIEeHUs,, OOBEKTY MUTAHUS, TyaJeTHble W Jpyrue IMOMEUICHUS YHHBEpPCUTETa, a TaKKe
npeObIBaHUS B YKa3aHHBIX MOMEIICHHUAX (HAIWYME PACIIUPEHHBIX ABEPHBIX MPOEMOB, MOPYYHEH
U JIPYTHX MPUCTIOCOOICHHIA).
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IIpuniaoxenne 1

Jluct u3mMeHeHuii (IONMOTHEHMI) B paboyeii mporpaMme
JTUCITUTITAHBI (MOTYJIST)
b1.B./1B.09.02 «KKOMIIBIOTEPHOE MOJAEJINPOBAHUE B
IJIEKTPOHHUKE)»
1o HarnpasyieHuto noarotoBku 11.03.03 KoncrpyupoBanue U TeXHOJI0OTUs
3J1eKTPOHHBIX CPEICTB HANPABICHHOCTD (TIPOQUIIB)
KoHcTpyupoBanue U TeXHOJIOTHSI PAIHOJIEKTPOHHBIX cpeacTB Ha 20 — 20 y4eOHBIN TO]

Ne ni/m dnemenT (myHkT) PII/] Ilepeyennb pumeyanue
BHOCHUMBIX

H3MEeHeHU

Obcyoicoena u pekomenoo8ana Ha 3aceoanuu Kagheopwvl
DIEKTPOHUKH U I(DPOBBIX MHPOPMAITUOHHBIX

TEXHOJIOTHUM, TPOTOKOJI Ne OT « »_
2021 r.

/PII. Temen  /

oAU Ch paCHII/ICprBKa OAIIUCH Jara

3aBenywmmii kageapoi
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KpnTepml OICHKH Ka4YeCTBAa OCBOCHHUA JUCHHUIIIMHBI

IIpuioxkenue 2

Kon KPUTEPUU U IOKA3ATEJIU OUEHUBAHUS PE3YJIBTATA OBYUEHUS
KOMIIeTeHI[U! N =
IIkana mo TpaAMUOHHOI NATHOA/ILHOI cHCTeMe
PE3VJBTAT Ba3oBblii ypoBeHb IIponBuHyTHIH
OBYUYEHHUS yp P y BbicoKHii ypoBeHb
N0 AUCHMILIUHE HEIONMYCK | HeyIO0BJeTBOPUTEIbHO YAOBICTBOPUTEILHO yPOBenh oramuHo/ qud. 3auer
? 1 ) aomy ya P /nud. 3auet xopomo/ 1ud. 3auer Q.
MOJY.J110 N -
Ixana no 6a11bHO-PEHTUHIOBOI cUCTeMe
0-35 36 - 60 61— 80 81-90 91 - 100
3nath:  TpeOoBaHU OTCYTCTBHUE 3HAHUII O: HETOJHbIE 3HAHUS O: B [EJIOM  YCIEUIHBbIE | TOJHOCTHIO
TEXHHUYECKUX - NpHHOMIIAX paboThI - TpUHLUIAX PabOTHI 3HAHUA O: c(hopMUpPOBaHHbIE
periIaMeHTOB Ha YCTPOKCTBA, YCTpOiicTBa, - TpUHOHINAX PabOTHI | 3HAHUA O:
BBIITyCKaeMble M3/IeNns BO3MOYKHOCTSIX CPECTB BO3MO>KHOCTSIX CPEJICTB YCTpOWHCTBa, - OpUHOMOAax padoThI
MHUKDPO3JIEKTPOHUKHY; KOHTPOJISI TEXHUYECKOTO | KOHTPOJIS TEXHUYECKOTO | BO3MOXKHOCTSX CPEICTB YCTPOMCTBA,
TEXHOJIOTHYECKHE COCTOSTHHSA COCTOSIHUS KOHTPOJISI TEXHMYECKOTO | BO3MOYKHOCTSIX CPEJICTB
MK-3 (baxTopsl, PagrodIEeKTPOHHON PanuodIEKTPOHHOM COCTOSIHMS KOHTPOJISI TEXHHUYECKOTO
CrocoGen BEI3BIBAIOIITIC anmaparypsl; anmnaparypsl; Panno3IeKTPOHHON COCTOSIHUS
HDOBOMTH TIOTPEIIHOCTH He spaer | - Meronax obpaborinn | - merozax o0paboTKH | ammapatyper; PaIMOdIEeKTPOHHOM
p WU3TOTOBJICHUS I/ISJIGJII/Iﬁ PE3YyJIbTaTOB UBMCPCHUN PE3YIBTATOB UBMEPEHUN - MeEToaax 06pa60TK1/1 anmnapaTyphl;
aHaJIM3 o
HoMans Gpaxa | MAKPOIICKTPOHHKH; ¢ HCIOIB30BAHHCM C  HCIOIb30BAHUEM pe3y/IbTaTOB M3MEPEHMH | - Meromax —OOPAGOTKH
p P METObI OILICHKH CpEICTB . CpCaCTB . C HCIIOJIb30BAHHEM pe3yJibTaToB I/ISMepeHI/Iﬁ
npu BBIYHCIINTENILHON BBIYHMCIIUTEIILHOM
P TIPUTOJJTHOCTH u CpeACTB . C HCIONb30BaHHEM
HU3IrOTOBJICHUU TCXHUKHU. TCXHHUKU. BBIUUCJIUTEIHLHOU CpencTB
o BOCTIPOM3BOINMOCTH .
U3Aeni TEXHHUKH. BBIUHMCITATEITLHON
TCXHOJIOTHYCCKHX
MHKPO3JIEKTPO TEXHUKH.
TIPOIIECCOB
HUKH ¥ ]aBaTh .
MPOU3BOJCTBA U3
peKoMeHaaIu
Wm0 mx | MUKDOOIEKTPOHHMKH.
YCTPAHEHHIO H YMeThb: UCTIoIb30BaTh OTCYTCTBUE WA | HEJOCTATOYHOE YMEHME: | B I[EJIOM  YCIHEIIHOE | MOJHOCTBIO
mpesympexe CTaHAapTHbIE 1aCTHIHOC yMCHHE: - paborath ¢ | ymeHue c(hOopMHPOBaHHOE
IO KOMIIBIOTEPHBIE - pabotats € | sKcIUIyaTaMOHHOR - paborartb ¢ | ymMeHue
’ NporpaMmsbl JULs 9KCIITyaTallMOHHOU JIOKyMEHTaluen 1O | AKCIUTyaTal[MOHHOMN - paboratb c
00paboTku He ymeer AOKYMCHTAMCH IO | TeXHUYECKOMY JIOKyMEHTaIen 10 | DKCIUTyaTalMOHHON
CTaTUCTHUYECKUX TEXHHICCKOMY 00CITyXKMBaHHIO TEXHUYECKOMY JIOKyMEHTaLuen (o)
JIAHHBIX;  ONPENEINATH 00CITyKUBaHNUIO Paano31EKTPOHHON 00CITy>)KHBaHUIO TEXHUYECKOMY
NPUYMHBI  OTKJIOHEHUS PaaHO3IEKTPOHHON anmaparypsl; PaavOlIEKTPOHHON 00CITy>KHBaHUIO
apaMeTpoB FOTOBOIO almapaTypsl; - MCII0JIb30BaTh CPEACTBA | ammapaTypel; PaavoOlIEKTPOHHOM

U3ACIUA OT 3aJaHHBIX;

- UCIIOJIb30BaTh CPEACTBA

N3MEPEHUA JUIA

- UCIIOJIb30BAaTh CPEACTBA

anmaparypsl;




Kon
KOMIIETEeHIIMH

KPUTEPUU U TIOKA3ATEJIM OIEHUBAHUSA PE3YJIBTATA OBYUEHUSA

MIkana no TpagAMIUOHHOI NATUOANIBLHOI cucTeMe

PE3VJBTAT ba3oBblii ypoBeHb IpoaBuHYTHIN
OBYYEHUA Brbicokuii ypoBeHb
M0 TUCHHILTAHE HEIONMYCK | Hey/l0BJeTBOPHUTEIbHO YAOBICTBOPUTEILHO ypoBent otriimuHo/ qud. 3auer
(Mony110) /nud. 3auer xopomo/ xud. 3a4er
Ixana no 6aNIbHO-PEHTUHIOBOI cucTeMe
0-35 36 - 60 61 -80 81-90 91-100

aHAITU3UPOBATh HU3MEpeHUS UL | KOHTPOJIS TEXHUYECKOTO | M3MEPCHUS JUIL | - HCIIOJIB30BATh CPE/ICTBA
[P IUIOKCHUS o KOHTPOJISI TEXHUYECKOTO | COCTOSIHHUS 3 KOHTPOJISI TEXHUYECKOTO | M3MEPCHUS JUTST
3MEHEHUSIM B COCTOSIHUS 3 PaanO3IEKTPOHHON COCTOSIHUS 3 KOHTPOJISI TEXHUYIECKOTO
TeXHOTOIHUCCKIX PaaHodIeKTPOHHOM anmnapaTypsl. PaarodIeKTPOHHOM COCTOSIHUS 3

anmnapaTypsl. anmnapaTypsl. a/INOAJICKTPOHHOM
npotieccax " paryp paryp gnﬁapaTprf
OPEAyNPEeNKICHUIO U
JMKBUAAIMK Opaka B
MIPOU3BO/ICTBE U3/ACIUI
MHKPO3JICKTPOHHUKH.
Buajgern: OTCYTCTBHUE HABBIKOB | HEJOCTATOYHOE HaITMYHe HaBBIKOB | YCIIENIHOE BIIajICHUE:
CTaTUCTHYECKUM BIIAJICHYIS: BIIAJICHUC: BIIAJICHUIS: - SKCIUTyaTaluei
aHaJIM30M [TapaMeTPOB - 9KCIUTyaTanuen | - JKCIUTyaTanuei | - OKCIUTYaTaled | pamosneKTpOHHOIM
TEXHOJIOTHICCKHUX PaAMOdIIEKTPOHHON PaarodNEeKTPOHHON PaAMOdIEKTPOHHON anmapaTyphl;
onepanum, arnmnaparypei; anmnapaTrypsl; arnmnaparypel; - cOOPKO#i M HACTPOIKOI
BBIABICHHCM " - cOOpKOIi M HACTPOIKOH | - COOPKOI M HACTPOIKOH | - COOPKOI M HACTPONMKOH | pamMO’NEKTPOHHOM
yCTpaHCHHCM IIPHINH He PasHOdIICKTPOHHON PaxHOdICKTPOHHOM PasHOdIICKTPOHHON anmaparyphl.
E;Eg;‘;;’;g: prajeer | AMNApaTyphbl anmnaparypsl. aInmnaparypel.
TEXHOJIOTHIECKUX
onepanuit oT
3aJaHHBIX; BHCCCHHUCM
W3MEHEHUH B
TEXHOJIOTHYCCKYTO
JIOKYMEHTAITHUIO.
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